
Science
A Curriculum Guide
For the Middle Level

              

September 1993



6FLHQFH

$�&XUULFXOXP�*XLGH�

IRU�WKH�0LGGOH�/HYHO

6DVNDWFKHZDQ�(GXFDWLRQ��7UDLQLQJ�

DQG�(PSOR\PHQW

6HSWHPEHU������



L

$FNQRZOHGJHPHQWV

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW JUDWHIXOO\ DFNQRZOHGJHV WKH SURIHVVLRQDO FRQWULEXWLRQV

DQG DGYLFH JLYHQ E\ WKH IROORZLQJ PHPEHUV RI WKH 6FLHQFH &XUULFXOXP $GYLVRU\ &RPPLWWHH�

'U� *OHQ $LNHQKHDG

3URIHVVRU� 6FLHQFH (GXFDWLRQ

8QLYHUVLW\ RI 6DVNDWFKHZDQ

0V� ,QJULG %HQQLQJ

7HDFKHU

6DVNDWRRQ 6�'� 1R� ��

0V� ,VDEHOOH &DPSHDX

7HDFKHU

5HJLQD 6�'� 1R� �

0V� 6KDQQRQ 'XWVRQ

9LFH�3ULQFLSDO

3RWDVKYLOOH 6�'� 1R� ��

6U� 3K\OOLV .DSXVFKLQVNL

3URIHVVRU� 6FLHQFH (GXFDWLRQ

)DFXOW\ RI (GXFDWLRQ

8QLYHUVLW\ RI 5HJLQD

0U� :D\QH .LHO

3ULQFLSDO

%XIIDOR 3ODLQV 6�'� 1R� ��

0U� 'DYLG /HXVFKHQ

7UXVWHH �667$�

:DNDZ 6�'� 1R� ��

0U� /DUU\ 0RVVLQJ

7HDFKHU

5HJLQD 6�'� 1R� �

'U� 5D\ 5\VWHSKDQLFN

$VVLVWDQW 'HDQ� )DFXOW\ RI 6FLHQFH

3URIHVVRU� 3K\VLFV

8QLYHUVLW\ RI 5HJLQD

'U� 5RQ 6WHHU

3URIHVVRU� &KHPLVWU\

8QLYHUVLW\ RI 6DVNDWFKHZDQ

0U� 3HWHU 6WURK

7HDFKHU

6W� 3DXO
V 5�&�6�6�'� 1R� ��

0U� (UQHVW 7RWK

$VVLVWDQW 'LUHFWRU RI (GXFDWLRQ �/($'6�

%XIIDOR 3ODLQV 6�'� 1R� ��

3UHYLRXV $GYLVRU\ &RPPLWWHH PHPEHUV� 'U� )UDQN %HOODP\� 0V� -RDQ %XH� 0V� 0DU\ +LFNV�

0U� *HRUJH +XF]HN�0U� 9ODGHPLU0XUDZVN\�0U� /\QQ 3KDQHXI� 0U� :LOOLDP 6KXPD\� 0U� -DPHV 7D\ORU� 'U�

:LOOLDP 7RHZV� 0U� /\OH 9LQLVK� 0U� 5DQG\ :HOOV�

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ DQG (PSOR\PHQW ZLVKHV WR WKDQN PDQ\ RWKHUV ZKR FRQWULEXWHG WR WKH

GHYHORSPHQW RI WKLV &XUULFXOXP *XLGH�

� WKH 6FLHQFH 3URJUDP 7HDP�

� SLORW WHDFKHUV� DQG�

� RWKHU FRQWULEXWLQJ ILHOG SHUVRQQHO�

7KLV GRFXPHQWZDV FRPSOHWHGXQGHU WKH GLUHFWLRQ RI WKH0DWKHPDWLFV DQG1DWXUDO 6FLHQFHV%UDQFK�&XUULFXOXP

DQG ,QVWUXFWLRQ 'LYLVLRQ� 6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ DQG (PSOR\PHQW �



LL

3UHIDFH

0XFK�RI�WKH�IRXQGDWLRQ�IRU�FXUULFXOXP�UHQHZDO�LQ�6DVNDWFKHZDQ�VFKRROV�LV�EDVHG�RQ�WKH

'LUHFWLRQV��6DVNDWFKHZDQ�(GXFDWLRQ��UHSRUWV�RI�WKH�����V��7KH�H[FLWHPHQW�VXUURXQGLQJ�WKH

UHFRPPHQGDWLRQV�IRU�&RUH�&XUULFXOXP�GHYHORSPHQWV�ZLOO�FRQWLQXH�WR�EXLOG�DV�FXUULFXOD�DUH

LPSOHPHQWHG�ZLWK�WKH�REMHFWLYH�RI�SUHSDULQJ�VWXGHQWV�IRU�WKH���VW�FHQWXU\�

6FLHQFH� LV� RQH� RI� WKH� 5HTXLUHG� $UHDV� RI� 6WXG\�� ,W� LQFRUSRUDWHV� WKH� &RPPRQ�(VVHQWLDO

/HDUQLQJV��WKH�$GDSWLYH�'LPHQVLRQ��DQG�RWKHU�LQLWLDWLYHV�UHODWHG�WR�&RUH�&XUULFXOXP��7R

PDNH�WKH�DSSURSULDWH�FRQQHFWLRQV�IURP�WKH�'LUHFWLRQV�SKLORVRSK\�WR�WKH�VFLHQFH�FODVVURRP�

D�QXPEHU�RI�GRFXPHQWV�KDYH�EHHQ�SURGXFHG�

$V� ZH� VWULYH� WR� DFKLHYH� WKH� JRDO� RI� VFLHQWLILF� OLWHUDF\� LQ� 6DVNDWFKHZDQ� VFKRROV�� PXFK

FROODERUDWLRQ� DQG� FRRSHUDWLRQ� DPRQJ� LQGLYLGXDOV� DQG� JURXSV� ZLOO� EH� UHTXLUHG�� 6FLHQFH

WHDFKHUV��DV�D�NH\�SDUW�RI�WKH�FKDQJH�SURFHVV��PXVW�EXLOG�RQ�WKH�EHVW�DQG�SUHSDUH�IRU�WKH

IXWXUH�



LLL

7DEOH�RI�&RQWHQWV

$FNQRZOHGJHPHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��L

3UHIDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��LL

,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6FLHQFH�3URJUDP�3KLORVRSK\��$LP��DQG�*RDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7HDFKLQJ�6FLHQFH�DW�WKH�0LGGOH�/HYHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7KH�5ROH�RI�:ULWLQJ�DQG�5HDGLQJ�LQ�WKH�6FLHQFH�&XUULFXOXP � � � � � � � � � � � � � � � � � � � � � � ���

6FLHQFH�&KDOOHQJH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

5HODWHG�'RFXPHQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7KH�)DFWRUV�RI�6FLHQWLILF�/LWHUDF\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

8VLQJ�7KLV�&XUULFXOXP�*XLGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&RXUVH�2YHUYLHZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

$Q�676(�$SSURDFK�WR�6FLHQFH�(GXFDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

&RUH�&XUULFXOXP�DQG�2WKHU�,QLWLDWLYHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

7KH�$GDSWLYH�'LPHQVLRQ�LQ�WKH�0LGGOH�/HYHO�6FLHQFH�&XUULFXOXP � � � � � � � � � � � � � � � � ����

&RPPRQ�(VVHQWLDO�/HDUQLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

,QFRUSRUDWLQJ�WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

*HQGHU�(TXLW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

5HVRXUFH�%DVHG�/HDUQLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

,QGLDQ�DQG�0pWLV�&XUULFXOXP�3HUVSHFWLYHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

,QVWUXFWLRQDO�$SSURDFKHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

$VVHVVPHQW�DQG�(YDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

:K\�&RQVLGHU�$VVHVVPHQW�DQG�(YDOXDWLRQ" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

3KDVHV�RI�WKH�(YDOXDWLRQ�3URFHVV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

$VVHVVLQJ�6WXGHQW�3URJUHVV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

3HUIRUPDQFH�%DVHG�$VVHVVPHQW�LQ�6FLHQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

5HFRUG�.HHSLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

3URJUDP�(YDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

&XUULFXOXP�(YDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

3URJUDP�2UJDQL]DWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

)DFLOLWLHV�DQG�0DWHULDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6DIHW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'LVSRVLQJ�RI�&KHPLFDOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

$�%URDGHU�/RRN�DW�6DIHW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

0HDVXUHPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

3ODQW�DQG�$QLPDO�&DUH�LQ�WKH�&ODVVURRP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

2UJDQL]LQJ�D�)LHOG�7ULS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6DPSOH�3HUPLVVLRQ�)RUP�IRU�)LHOG�7ULSV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����



LY

8QLW�3ODQQLQJ�*XLGH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

/HVVRQ�3ODQQLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

0RGHO�8QLW��(QHUJ\�LQ�2XU�/LYHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

0RGHO�8QLW��5LVNV�DQG�/LPLWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6FRSH�DQG�6HTXHQFH�RI�WKH�)DFWRUV�

���LQ�WKH�'LPHQVLRQV�RI�6FLHQWLILF�/LWHUDF\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

([SODQDWLRQV�RI�WKH�)DFWRUV�LQ�WKH�'LPHQVLRQV�RI�6FLHQWLILF�/LWHUDF\ � � � � � � � � � � � � � � ����

7HPSODWHV�IRU�$VVHVVPHQW�DQG�(YDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

5DWLQJ�6FDOH�7HPSODWH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

&KHFNOLVW�RI�/DERUDWRU\�3URFHGXUHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

*URXS�6HOI�$VVHVVPHQW�RI�/DERUDWRU\�$FWLYLWLHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6HOI�$VVHVVPHQW�DV�D�*URXS�0HPEHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6FLHQFH�5HSRUW�(YDOXDWLRQ�)RUP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

/DERUDWRU\�5HSRUW�(YDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'DWD�&ROOHFWLRQ�1RWHERRN�&KHFNOLVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

2EVHUYDWLRQ�RI�*URXS�%HKDYLRXUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

6FLHQFH�&KDOOHQJH�6XJJHVWHG�0DUNLQJ�6FKHPH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

)DFWRUV�RI�6FLHQWLILF�/LWHUDF\�'HYHORSHG�LQ�0LGGOH�/HYHO�6FLHQFH � � � � � � � � � � � � � � � � � � ����

'LPHQVLRQ�$���1DWXUH�RI�6FLHQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'LPHQVLRQ�%���.H\�6FLHQFH�&RQFHSWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'LPHQVLRQ�&���3URFHVVHV�RI�6FLHQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'LPHQVLRQ�'���6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW��676(��,QWHUUHODWLRQVKLSV � � ����

'LPHQVLRQ�(���6FLHQWLILF�DQG�7HFKQLFDO�6NLOOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

'LPHQVLRQ�)���9DOXHV�WKDW�8QGHUOLH�6FLHQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����

'LPHQVLRQ�*���6FLHQFH�5HODWHG�,QWHUHVWV�DQG�$WWLWXGHV � � � � � � � � � � � � � � � � � � � � � � � � �����

5HIHUHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����

6FLHQFH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&KHPLFDOV�DQG�5HDFWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(DUWKTXDNHV�DQG�9ROFDQRHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(FRV\VWHPV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

([SORULQJ�6SDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(QHUJ\�LQ�2XU�/LYHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

*URZWK�DQG�'HYHORSPHQW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

+XPDQ�%RG\�&RQWURO�6\VWHPV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(DUWK
V�&OLPDWH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6FLHQFH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7KH�%DVLFV�RI�/LIH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6DVNDWFKHZDQ���7KH�/DQG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

)RUFH�DQG�0RWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6WUXFWXUHV�DQG�'HVLJQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

5HQHZDEOH�5HVRXUFHV�LQ�6DVNDWFKHZDQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

0LFURRUJDQLVPV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7HPSHUDWXUH�DQG�+HDW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

5HVRXUFH�8VH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



Y

6FLHQFH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$GDSWDWLRQ�DQG�6XFFHVVLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7KH�0RYLQJ�&UXVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6ROXWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(QHUJ\�5HVRXUFHV�LQ�6DVNDWFKHZDQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(DUWK�DQG�6SDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&RQVXPHU�3URGXFW�7HVWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

3ODQW�*URZWK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

(QHUJ\�DQG�0DFKLQHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6FLHQFH�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

6DVNDWFKHZDQ���7KH�(QYLURQPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

&KHPLVWU\�DQG�<RX � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

8VLQJ�(OHFWULFLW\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

5LVNV�DQG�/LPLWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

7KH�$WPRVSKHUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

)OXLGV�DQG�3UHVVXUHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

'LYHUVLW\�RI�/LIH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGLFHV

$SSHQGL[����:ULWLQJ�WR�,QIRUP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGL[����-RXUQDO�:ULWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGL[����*XLGHG�5HDGLQJ�DQG�7KLQNLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGL[�����7ZR�:D\V�RI�.QRZLQJ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGL[����7KH�,QYLWDWLRQ�RI�(OGHUV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



�

,QWURGXFWLRQ

6FLHQFH�3URJUDP�3KLORVRSK\��$LP��DQG�*RDOV

7KH SKLORVRSK\ DQG VSLULW RI VFLHQFH HGXFDWLRQ

UHQHZDO LQ 6DVNDWFKHZDQ LV UHIOHFWHG QRW RQO\ LQ WKH

SURJUDP DLP DQG JRDOV� EXW LQ WKH GRFXPHQWV

GHYHORSHG WR VXSSRUW WKH QHZ FXUULFXOD� DQG LQ WKH

LQVHUYLFH SDFNDJHV GHVLJQHG DQG XWLOL]HG IRU

LPSOHPHQWDWLRQ� ,Q DGGLWLRQ� WKH SKLORVRSK\ IRU

VFLHQFH HGXFDWLRQ LV FORVHO\ UHODWHG WR WKH FRQFHSW RI

&RUH &XUULFXOXP EDVHG RQ WKH 'LUHFWLRQV SKLORVRSK\

IRU 6DVNDWFKHZDQ�

7KH PDMRU DLP RI WKH .��� 6FLHQFH SURJUDP LV WR

GHYHORS VFLHQWLILF OLWHUDF\ LQ VWXGHQWV� 7KH NH\

TXHVWLRQ WKDW DULVHV LV �:KDW LV VFLHQWLILF OLWHUDF\"��

)RU 6DVNDWFKHZDQ VFKRROV� VFLHQWLILF OLWHUDF\ KDV EHHQ

GHILQHG E\ VHYHQ 'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\

WKDW DUH WKH IRXQGDWLRQ IRU WKH UHQHZHG FXUULFXOXP

�+DUW� ������ $FWLYHO\ SDUWLFLSDWLQJ LQ .��� 6FLHQFH

ZLOO HQDEOH D VWXGHQW WR�

� XQGHUVWDQG WKH QDWXUH RI VFLHQFH DQG VFLHQWLILF

NQRZOHGJH DV D XQLTXH ZD\ RI NQRZLQJ�

� XQGHUVWDQG DQG DFFXUDWHO\ DSSO\ DSSURSULDWH

VFLHQFH FRQFHSWV� SULQFLSOHV� ODZV� DQG WKHRULHV LQ

LQWHUDFWLQJ ZLWK VRFLHW\ DQG WKH HQYLURQPHQW�

� XVH WKH SURFHVVHV RI VFLHQFH LQ VROYLQJ SUREOHPV�

PDNLQJ GHFLVLRQV� DQG IXUWKHULQJ XQGHUVWDQGLQJ�

� XQGHUVWDQG DQG DSSUHFLDWH WKH MRLQW HQWHUSULVHV RI

VFLHQFH DQG WHFKQRORJ\ DQG WKH

UHODWLRQVKLSV RI WKHVH WR HDFK RWKHU LQ WKH FRQWH[W RI

VRFLHW\ DQG WKH HQYLURQPHQW�

� GHYHORS QXPHURXV PDQLSXODWLYH VNLOOV DVVRFLDWHG

ZLWK VFLHQFH DQG WHFKQRORJ\� HVSHFLDOO\ ZLWK

PHDVXUHPHQW�

� LQWHUDFW ZLWK WKH YDULRXV DVSHFWV RI VRFLHW\ DQG WKH

HQYLURQPHQW LQ ZD\V WKDW DUH FRQVLVWHQW ZLWK WKH

YDOXHV WKDW XQGHUOLH VFLHQFH� DQG�

� GHYHORS D XQLTXH YLHZ RI WHFKQRORJ\� VRFLHW\� DQG

WKH HQYLURQPHQW DV D UHVXOW RI VFLHQFH HGXFDWLRQ�

DQG FRQWLQXH WR H[WHQG WKLV LQWHUHVW DQG DWWLWXGH

WKURXJKRXW OLIH�

(DFK RI WKHVH 'LPHQVLRQV KDV EHHQ GHILQHG IXUWKHU E\

D VHULHV RI IDFWRUV� ZKLFK GHOLQHDWH WKH 6FLHQFH FXUUL�

FXOXP� 7KH IDFWRUV RI VFLHQWLILF OLWHUDF\ DUH GHILQHG

DQG H[DPSOHV DUH JLYHQ VWDUWLQJ RQ SDJH ��� &RQVXOW

6FLHQFH 3URJUDP 2YHUYLHZ DQG &RQQHFWLRQV .���

�'UDIW� ����� IRU PRUH LQIRUPDWLRQ DERXW WKHP�

7KH VWXG\ RI VFLHQFH VKRXOG KHOS VWXGHQWV PDNH

EHWWHU VHQVH RI WKH ZRUOG LQ ZKLFK WKH\ OLYH� 7KH

REMHFWLYH LV QRW WR KDYH VWXGHQWV EH DEOH WR UHSHDW WKH

ZRUGV ZKLFK WHDFKHUV RU VFLHQWLVWV RU RWKHUV XVH WR

GHVFULEH WKH ZRUOG� DOWKRXJK WKH\ PD\ GR WKDW� ,W LV WR

KDYH VWXGHQWV FUHDWH WKHLU RZQ FRQFHSWXDO PDSV RI

ZKDW VXUURXQGV WKHP HYHU\ GD\� DQG WR UHDOL]H WKDW

WKRVH FRQFHSWV DQG WKH PDSV ZKLFK GHVFULEH WKH OLQNV

EHWZHHQ FRQFHSWV DUH WHQWDWLYH� VXEMHFW WR

TXHVWLRQLQJ� DQG UHYLVHG WKURXJK LQYHVWLJDWLRQ�

7HDFKLQJ�6FLHQFH�DW�WKH�0LGGOH�/HYHO��*UDGHV���WR���

&DUO 6DJDQ� LQ WKH LQWURGXFWLRQ WR 6WHSKHQ +DZNLQJ
V

$ %ULHI +LVWRU\ RI 7LPH� DGGUHVVHV WKH UHODWLRQVKLS

EHWZHHQ VFLHQFH DQG FUHDWLYH TXHVWLRQLQJ� +H ZULWHV�

:H JR DERXW RXU GDLO\ OLYHV XQGHUVWDQGLQJ

DOPRVW QRWKLQJ RI WKH ZRUOG��� ([FHSW IRU

FKLOGUHQ �ZKR GRQ
W NQRZ HQRXJK QRW WR DVN

WKH LPSRUWDQW TXHVWLRQV�� IHZ RI XV VSHQG

PXFK WLPH ZRQGHULQJ ZK\ QDWXUH LV WKH

ZD\ LW LV��� �SDJH L[�

&UHDWLYH TXHVWLRQLQJ GULYHV VFLHQFH� 7KH DELOLW\ WR

FRQFHLYH FUHDWLYH TXHVWLRQV VKRXOG EH IRVWHUHG DW WKH

0LGGOH /HYHO� 7R GR WKLV� HGXFDWRUV FDQ�

� HQFRXUDJH DQG DVVLVW VWXGHQWV WR FUHDWH TXHVWLRQV

DERXW ZKDW LV DURXQG WKHP�

� JLYH VWXGHQWV DQ RSSRUWXQLW\ WR H[SORUH DQG WR

GLVFRYHU DQVZHUV WR WKH TXHVWLRQV WKH\ FUHDWH� DQG�

� DVN VWXGHQWV WR DQDO\]H� FRPSDUH� DQG HYDOXDWH WKH

DQVZHUV WKH\ GLVFRYHU�

,Q 0LGGOH /HYHO VFLHQFH FODVVHV� VWLPXODWH FUHDWLYH

TXHVWLRQLQJ E\ \RXU VWXGHQWV� 7KLV JXLGH DGYRFDWHV D

FRQVWUXFWLYLVW YLHZ RI VFLHQFH WHDFKLQJ� 6WXGHQWV

PXVW EH DFWLYHO\ LQYROYHG LQ GRLQJ VFLHQFH DQG

WKLQNLQJ DERXW VFLHQFH LQ RUGHU WR XQGHUVWDQG VFLHQFH�
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(DFK RI XV KDV RXU RZQ LGHD RI ZKDW LV PHDQW E\ WKH

WHUP VFLHQFH� )RU PDQ\ RI XV� RXU RSLQLRQ ZDV IRUPHG

GXULQJ VFLHQFH FODVVHV ZH WRRN LQ KLJK VFKRRO DQG LQ

XQLYHUVLW\� :H DOVR KDYH RXU RZQ YLHZ RI KRZ VFLHQFH

VKRXOG EH WDXJKW� 7KLV DOVR PD\ KDYH EHHQ IRUPHG E\

PRGHOOLQJ RXUVHOYHV DIWHU ZKDW ZH VDZ LQ RXU VFLHQFH

WHDFKHUV� 7KH ILUVW VWHS LQ VFLHQFH WHDFKLQJ LV WR VRUW

RXW RXU WKRXJKWV DERXW VFLHQFH DQG DERXW WKH

WHDFKLQJ RI LW�

6FLHQFH LQYROYHV FRQVWUXFWLQJ DQ XQGHUVWDQGLQJ RI

KRZ WKH QDWXUDO ZRUOG ZRUNV� :H REVHUYH ZKDW LV

DURXQG XV� DVN TXHVWLRQV� DQG VHHN DQVZHUV� 7KH

TXHVWLRQV ZH DVN DQG WKH ZD\ ZH VHHN WKH

DQVZHUV LV ZKDW GLVWLQJXLVKHV VFLHQFH IURP

RWKHU ZD\V RI NQRZLQJ DERXW WKH ZRUOG� 7KLV

FRQVWUXFWLRQ SURFHVV LV GRQH WKURXJK DFWLYLWLHV� :RUGV

LQ WH[WERRNV DUH QRW WKH ZD\ XQGHUVWDQGLQJ LV

FRPPXQLFDWHG� :RUGV GR QRW JLYH PHDQLQJ WR

FRQFHSWV� :RUGV LQ WH[WERRNV DUH XVHIXO DV D

FRPSDULVRQ EHWZHHQ ZKDW WKH UHDGHU XQGHUVWDQGV

DQG ZKDW WKH ZULWHU XQGHUVWDQGV� :RUGV LQ WH[WERRNV

PD\ VHUYH DV H[DPSOHV RI KRZ WR FRPPXQLFDWH

XQGHUVWDQGLQJ� RU PD\ FRQILUP RU

FRQWUDGLFW DQ XQGHUVWDQGLQJ� %XW FRQFUHWH

H[SHULHQFHV DUH WKH EDVLV IRU LQVLJKW LQWR WKH

FRQFHSWV� 7KLV LV ZKDW 0LGGOH /HYHO VFLHQFH

PXVW SURYLGH IRU VWXGHQWV�

7KH FRUH RI D JRRG VFLHQFH SURJUDP LV DFWLYLW\�EDVHG�

7KURXJK DFWLYLWLHV FRPHV WKH EURDG YLHZ RI VFLHQFH

H[SUHVVHG DERYH� WKH VFLHQFH ZKLFK LV GHILQHG E\ WKH

VHYHQ 'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\� :KHQ

DFWLYLWLHV DUH DQDO\]HG� ZH ILQG WKDW WKH\ DOZD\V

HQFRPSDVV PRUH WKDQ RQH RI WKH 'LPHQVLRQV RI

6FLHQWLILF /LWHUDF\� DQG PRVW FDQ EH DGDSWHG WR

GHYHORS XQGHUVWDQGLQJ RI DOO VHYHQ 'LPHQVLRQV� 7KH

IDFWRUV RI VFLHQWLILF OLWHUDF\ DUH WKH SULPDU\

IRXQGDWLRQDO REMHFWLYHV IRU WKH .��� VFLHQFH

FXUULFXOXP� 6WXGHQWV ZKR XQGHUVWDQG WKHVH IDFWRUV

XQGHUVWDQG KRZ VFLHQFH ZRUNV� DQG XQGHUVWDQGLQJ RI

WKH IDFWRUV LV GHYHORSHG EHVW WKURXJK DFWLYLWLHV�

0LGGOH /HYHO VWXGHQWV DUH LPPHUVHG LQ WKH ZRUOG RI

WKHLU SHHUV� WKHLU HQYLURQPHQW� WKHLU SUREOHPV� DQG

WKHLU GHYHORSPHQW� (DUO\ DGROHVFHQWV DUH DZDUH RI WKH

UHFLSURFDO QDWXUH RI SHHU DQG FRPPXQLW\ LQIOXHQFH�

7KH\ DUH FXULRXV DERXW WKLQJV WKDW LQWHUHVW WKHP�

FDSDEOH RI PDWXUH WKLQNLQJ� DQG FRQFHUQHG DERXW WKH

TXDOLW\ RI WKHLU OLYHV� 7KH\ FDQ EH HPRWLRQDO�

UHOXFWDQW WR DFFHSW DXWKRULW\� DQG HDVLO\ ERUHG�

7KHUHIRUH� 0LGGOH /HYHO VFLHQFH FODVVHV PXVW SURYLGH

RSSRUWXQLW\ DQG JXLGDQFH IRU VWXGHQWV WR GLVFRYHU WKH

VFLHQFH LQ ZKDW LV DURXQG WKHP DQG LQ ZKDW WKH\ GR�

7KH\ PXVW VHH ZKDW WKH\ VWXG\ DV UHOHYDQW WR

WKHPVHOYHV DQG WR WKHLU VLWXDWLRQ� 7KH 0LGGOH /HYHO

FXUULFXOXP JXLGH LV GHVLJQHG DV D IRXQGDWLRQ DQG

VXSSRUW IRU WHDFKHUV ZKR DUH WU\LQJ WR HQFRXUDJH VXFK

LQTXLU\�

7R FDSWXUH VWXGHQWV
 LQWHUHVW� DVN VWXGHQWV WR

H[DPLQH WKH SKHQRPHQD WKDW WKH\ HQFRXQWHU

HYHU\GD\� 6WXGHQWV FRPH LQWR VFLHQFH FODVVURRPV ZLWK

YDVW H[SHULHQFH LQ LGHQWLI\LQJ� SURGGLQJ�

PDQLSXODWLQJ� DQG LQYHVWLJDWLQJ SKHQRPHQD LQ RUGHU

WR FRSH ZLWK WKH ZRUOG� %LF\FOH ULGHUV KDYH YDVW

H[SHULHQFH LQ WKH SK\VLFV RI IRUFH� PRWLRQ� EDODQFH�

PRPHQWXP� DQG IULFWLRQ� 7KH\ DOVR KDYH OHDUQHG WR

LQIHU PXFK DERXW WKHLU VXUURXQGLQJV WKURXJK YLVXDO

FXHV� +RZ GHHS DQG PXGG\ LV WKH SXGGOH" +RZ VRIW LV

WKH SDWK"

$OO VWXGHQWV KDYH D FRQVWDQWO\ FKDQJLQJ �SLFWXUH RI

WKH ZRUOG�� 6FLHQFH FODVV JLYHV WKHP D FKDQFH WR

UHH[DPLQH� UHWKLQN� DQG UHFRQFHSWXDOL]H WKHLU

H[SHULHQFH IURP D VFLHQWLILF SHUVSHFWLYH� 7R EH

VFLQWLILFDOO\ OLWHUDWH LV WR EH DEOH WR YLHZ WKH ZRUOG

ZLWK VFLHQFH DV D IUDPH RI UHIHUHQFH� 7KLV GRHV QRW

PHDQ H[WLQJXLVKLQJ RWKHU SRLQWV RI YLHZ�

6FLHQWLILFDOO\ OLWHUDWH SHRSOH XQGHUVWDQG KRZ VFLHQFH
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ZRUNV DQG KRZ VFLHQFH LQWHUSUHWV HYHQWV�

6FLHQWLILFDOO\ OLWHUDWH SHRSOH GR QRW WKLQN WKDW VFLHQFH

LV WKH RQO\ PRGH RI H[SODQDWLRQ� 6FLHQFH LV RQH FRQWH[W

IRU H[DPLQLQJ WKHPVHOYHV� WKHLU LGHDV� DQG WKHLU OLYHV�

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG

(PSOR\PHQW
V YLHZ RI VFLHQFH LQVWUXFWLRQ LV H[SUHVVHG

LQ WKH UHFRPPHQGDWLRQ IRU OHVVRQ SODQQLQJ RQ SDJH ��

RI WKH JXLGH� 6FLHQFH OHVVRQV IHDWXUH IRXU SKDVHV�

HQJDJLQJ� H[SORULQJ �RU H[SHULHQFLQJ�� HYDOXDWLQJ� DQG

H[WHQGLQJ� 6XFK OHVVRQV PD\ ODVW IRU D QXPEHU RI

FODVV SHULRGV� $FWLYLWLHV VKRXOG IRUP WKH FRUH RI HDFK

SKDVH LQ WKLV OHVVRQ SODQQLQJ IUDPHZRUN�

(QJDJLQJ WLHV WKH VFLHQFH FXUULFXOXP WR VWXGHQWV


SULRU H[SHULHQFHV� DQG WR VWXGHQWV
 LQWHUHVWV DQG

QHHGV� 'XULQJ WKLV SKDVH RI WKH OHVVRQ� VWXGHQWV


FRQFHSWLRQV DUH H[SORUHG� FODULILHG� DQG VWDWHG�

6WXGHQWV DUH HQFRXUDJHG WR VKDUH WKHLU LGHDV�

XQGHUVWDQGLQJV� DQG UHDFWLRQV ZLWK HDFK RWKHU� 6XFK

SHHU LQWHUDFWLRQ IXOILOOV RQH RI WKH EDVLF QHHGV RI

DGROHVFHQWV� 7KH GLUHFWLRQ WKH QH[W SKDVHV RI WKH

OHVVRQ WDNH LV GHWHUPLQHG E\ ZKDW LV GLVFRYHUHG DQG

GLVFXVVHG GXULQJ WKLV SKDVH�

([SORULQJ LQYROYHV WKH LQYHVWLJDWLRQ RI TXHVWLRQV

UDLVHG GXULQJ WKH HQJDJLQJ SKDVH RI WKH OHVVRQ� 7KH

LQYHVWLJDWLRQV PD\ LQYROYH VWXGHQW�GHVLJQHG

LQYHVWLJDWLRQV RU DFWLYLWLHV VXJJHVWHG E\ WHDFKHUV�

6WXGHQWV VKRXOG EH HQFRXUDJHG WR LGHQWLI\ DQG XVH

ERWK FRPPXQLW\ DQG PXOWLPHGLD UHVRXUFHV WR IXUWKHU

WKHLU LQYHVWLJDWLRQ� &RPPXQLW\ UHVRXUFHV PD\ EH

SHUVRQV ZLWK H[SHUWLVH� VLWHV WR YLVLW� RU SHRSOH ZKR

FDQ VXJJHVW ZKHUH LQIRUPDWLRQ FDQ EH REWDLQHG�

0XOWLPHGLD UHVRXUFHV PD\ EH RUDO KLVWRULHV� ZULWWHQ

PDWHULDOV� &'�520 LQIRUPDWLRQ EDVHV� FRPSXWHU

QHWZRUNV� RU DXGLR�YLVXDO SURGXFWLRQV�

7KH HYDOXDWLRQ SKDVH LQYROYHV WZR OHYHOV RI

HYDOXDWLRQ� 6WXGHQWV PXVW HYDOXDWH WKH UHVXOWV RI

WKHLU UHVHDUFK DQG LQYHVWLJDWLRQV� ,V WKH LQIRUPDWLRQ

YDOLG DQG XVHIXO" ,Q DGGLWLRQ� WKH\ PXVW HYDOXDWH

WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV LQ OLJKW RI WKH

UHVXOWV RI WKHLU H[SORUDWLRQV� 7KLV LV D FULWLFDO SKDVH�

,Q FRRSHUDWLYH OHDUQLQJ JURXSV� VWXGHQWV FDQ

FKDOOHQJH HDFK RWKHUV
 H[SODQDWLRQV DQG LGHDV� 7KH

HYDOXDWLRQ SKDVH LV VWXGHQW HYDOXDWLRQ RI FRQFHSWV

DQG WKHLU QRWLRQV RI WKRVH FRQFHSWV� 7KLV LV ZKHQ LW LV

YDOXDEOH IRU VWXGHQWV WR UHDG H[SODQDWLRQV DQG

LOOXVWUDWLRQV RI WKH FRQFHSWV WKH\ KDYH EHHQ VWXG\LQJ�

([WHQGLQJ JLYHV VWXGHQWV D FKDQFH WR WDNH WKH

UHVXOWV RI WKHLU HYDOXDWLRQ DQG SXW WKRVH UHVXOWV WR WKH

WHVW� )ROORZ�XS RI XQDQWLFLSDWHG GLVFRYHULHV RU

K\SRWKHVHV HQKDQFHV WKH XQGHUVWDQGLQJ RI ZKDW

VXUURXQGV XV�

7KH�5ROH�RI�:ULWLQJ�DQG�5HDGLQJ�LQ�WKH�6FLHQFH�&XUULFXOXP

7KH JRDO RI VFLHQFH HGXFDWLRQ LV WR KHOS VWXGHQWV

EHFRPH VFLHQWLILFDOO\ OLWHUDWH� 6FLHQWLILF OLWHUDF\ IRU

6DVNDWFKHZDQ VWXGHQWV LV GHILQHG E\ WKH IDFWRUV RI

WKH 'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\� ,Q DGGLWLRQ� WKH

JRDOV RI WKH &RPPRQ (VVHQWLDO /HDUQLQJV DQG WKH

$GDSWLYH 'LPHQVLRQ IXUWKHU GLYHUVLI\ WKH SXUSRVH RI

VFLHQFH HGXFDWLRQ� $ NH\ SKUDVH� LPSRUWDQW WR DOO

WKHVH JRDOV LV 
ZULWLQJ WR OHDUQ
�

:ULWLQJ LQ VFLHQFH FODVVHV FDQ SOD\ DQ LPSRUWDQW UROH

LQ PRYLQJ VFLHQFH DZD\ IURP WKH SDUDGLJP RI

PHPRUL]LQJ IDFWV WRZDUGV XQGHUVWDQGLQJ WKH FRPSOH[

LQWHUUHODWLRQVKLSV LPSOLFLW LQ WKH 'LPHQVLRQV RI

6FLHQWLILF /LWHUDF\� DQG WKH &RPPRQ (VVHQWLDO

/HDUQLQJV� 5HDGLQJ FDQ EURDGHQ KRUL]RQV RU EH D

VRXUFH RI FRPSDULVRQ RI LGHDV GXULQJ FRQFHSW

GHYHORSPHQW� 5HDGLQJ FDQ SURYLGH LOOXVWUDWLRQV RI

KRZ LGHDV DQG FRQFHSWV FDQ EH H[SUHVVHG� RU VWLPXODWH

GLVFXVVLRQ� DQDO\VLV� DQG HYDOXDWLRQ�

7ZR IRUPV RI ZULWLQJ DUH LPSRUWDQW IRU VWXGHQWV LQ

VFLHQFH FODVVHV� 7KH\ PD\ ZULWH WR LQIRUP RU WKH\ PD\

ZULWH WR UHIOHFW� %RWK IRUPV IRVWHU DQDO\VLV� V\QWKHVLV�

DQG HYDOXDWLRQ�

:ULWLQJ WR LQIRUP PD\ LQFOXGH PDQ\ FRPSRQHQWV�

%UDLQVWRUPLQJ� FDWHJRUL]LQJ� FRRSHUDWLYH OHDUQLQJ�

PDNLQJ H[SHULHQFH FKDUWV� PDNLQJ ERRNV DQG FKDUWV�

UHVHDUFKLQJ� ZHEELQJ � DOO PD\ EH LQYROYHG LQ WKH

SURFHVV RI SURGXFLQJ D SLHFH RI ZULWLQJ� +RZ WKHVH

DVSHFWV LQWHUDFW LV RXWOLQHG LQ SDJH ��� RI (QJOLVK

/DQJXDJH $UWV� $ &XUULFXOXP *XLGH IRU WKH

(OHPHQWDU\ /HYHO �6DVNDWFKHZDQ (GXFDWLRQ� ������

7KLV RXWOLQH LV UHSURGXFHG LQ WKLV JXLGH DV

$SSHQGL[ ��

:ULWLQJ WR LQIRUP LV WDUJHWHG IRU VSHFLILF DXGLHQFHV

DQG IRU VSHFLILF SXUSRVHV� %HIRUH EHJLQQLQJ ZULWLQJ�

VWXGHQWV VKRXOG KDYH D FOHDU XQGHUVWDQGLQJ RI WKH

DXGLHQFH� ,V LW WKHLU SDUHQWV" ,V LW WKH PHPEHUV RI D
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JUDGH IRXU FODVV" ,V WKH SXUSRVH WR LQIRUP� WR

SHUVXDGH� RU WR FRPSDUH" :KHQ VWXGHQWV UHDG� WKH\

FDQ DQDO\]H WKH ZULWLQJ WR GHWHUPLQH WKH DXGLHQFH

DQG SXUSRVH� 7KH ILJXUH RQ WKH IROORZLQJ SDJH LV

WDNHQ IURP SDJH �� LQ (QJOLVK /DQJXDJH $UWV� $

&XUULFXOXP *XLGH IRU WKH (OHPHQWDU\ /HYHO� ,W

ZLOO VHUYH DV D JRRG PRGHO IRU \RX WR KHOS VWXGHQWV

OHDUQ WR H[SUHVV WKHLU LGHDV DQG FRQFHSWLRQV DQG IRU

WKH VWXGHQWV DV WKH\ RUJDQL]H WKHLU ZULWLQJ� :ULWLQJ

WR LQIRUP IRFXVHV RQ REMHFWLYH GDWD � ZKDW WKH

VWXGHQWV FDQ REVHUYH ZLWK WKHLU VHQVHV� 7KURXJK

ZULWLQJ� VWXGHQWV FODULI\ DQG UHILQH WKHLU FRQFHSWLRQV

DQG LGHDV�

:KDW LV ZULWWHQ FRXOG IRUP SDUW RI WKH LQGLYLGXDO
V RU

JURXS
V SRUWIROLR� RU FRXOG EH FROOHFWHG DV D FODVV

QHZVSDSHU� PDJD]LQH� QHZVFDVW� RU MRXUQDO� ,I WKH

ZULWLQJ LV FROOHFWHG� FRQVLGHU UHSURGXFLQJ LW DQG

GLVWULEXWLQJ LW WKURXJK WKH VFKRRO RU FRPPXQLW\�

:KHUHYHU SRVVLEOH HQFRXUDJH VWXGHQWV WR XVH D

ZRUG SURFHVVRU WR GUDIW� UHYLVH� DQG FRPSOHWH

WKHLU ZULWLQJ DVVLJQPHQWV� (QFRXUDJH WKH XVH RI

FRUUHFW NH\ERDUG WHFKQLTXH� DQG LQYHVWLJDWH WKH

SRVVLELOLW\ RI \RXU VFKRRO RIIHULQJ NH\ERDUGLQJ

FRXUVHV DW WKH HOHPHQWDU\ RU HDUO\ PLGGOH \HDUV

OHYHO�

$ TXLHW WLPH IRU ZULWLQJ � ZKHWKHU LW LV ILYH PLQXWHV RU

ILIWHHQ PLQXWHV � DW WKH HQG RI D FODVV� WKH HQG RI D

GD\� RU ZKLOH ZDLWLQJ WR PDNH PRUH REVHUYDWLRQV

GXULQJ DQ LQYHVWLJDWLRQ FDQ JLYH VWXGHQWV D WLPH WR

RUJDQL]H WKHLU WKRXJKWV� UHZRUN WKHLU LQWHUQDO FRQFHSW

PDSV� DQG UHIOHFW XSRQ ZKDW WKH\ KDYH EHHQ VWXG\LQJ�

7KH P\WK RI WKH DORRI� REMHFWLYH VFLHQWLVW ZKR UHFRUGV

RQO\ PHDVXUHPHQWV VKRXOG EH HOLPLQDWHG IURP WKH

VFLHQFH FODVVURRP�:ULWLQJ DQG UHDGLQJ DERXW

ZKDW WKH\ DUH VHHLQJ� WKLQNLQJ� DQG UHDGLQJ

VKRXOG EHFRPH D GDLO\ SDUW RI WKH VWXGHQWV


UHJLPHQ� :ULWLQJ PD\ LQFOXGH REVHUYDWLRQV�

VSHFXODWLRQV� GLJUHVVRQV� LQIRUPDWLRQ� DQG V\QWKHVLV

RI DQ\ RI WKH DERYH�

'XULQJ WKH SURFHVV RI ZULWLQJ IRU UHIOHFWLRQ� VWXGHQWV

KDYH DQ RXWOHW IRU WKHLU IHHOLQJV DERXW ZKDW WKH\ DUH

OHDUQLQJ� DQG IRU H[SUHVVLQJ WKHLU LGHDV DERXW KRZ

WKH\ FDQ DVVLPLODWH RU DFFRPPRGDWH WKH LQIRUPDWLRQ

WKH\ DUH DFTXLULQJ� ,W LV D WLPH IRU UHIOHFWLRQ LQWR

YDOXHV DQG DWWLWXGHV�

6HQWHQFH VWHPV PD\ RFFDVLRQDOO\ EH SURYLGHG WR KHOS

VWXGHQWV JHW VWDUWHG� EXW UHIOHFWLYH ZULWLQJ VKRXOG QRW

EH WXUQHG LQWR VWXGHQW UHVSRQVHV WR D VHULHV RI

TXHVWLRQV� 3RVVLEOH VWHPV DUH�

� ,W LV VWLOO FRQIXVLQJ WR PH WKDW ���

� , OHDUQHG WKDW , ���

� , WKLQN WKDW WKLV LV UHODWHG WR ���

� :KDW UHDOO\ VXUSULVHG PH ZDV���

$OWHUQDWLYHO\� D TXHVWLRQ RU WZR PD\ EH XVHG WR

LQLWLDWH ZULWLQJ�

� :KDW GLG , HQMR\ �KDWH� DFFRPSOLVK� LQ FODVV

WRGD\"

� :KDW GLG , OHDUQ WRGD\"

7LSV DERXW XVLQJ MRXUQDO ZULWLQJ DUH IRXQG LQ

(QJOLVK /DQJXDJH $UWV� $ &XUULFXOXP *XLGH IRU

WKH (OHPHQWDU\ /HYHO� SDJH ���� 7KLV SDJH LV

UHSURGXFHG LQ WKLV JXLGH DV $SSHQGL[ ��

5HIHU WR WKH (QJOLVK /DQJXDJH $UWV� $

&XUULFXOXP *XLGH IRU WKH (OHPHQWDU\ /HYHO IRU

D PRUH FRPSUHKHQVLYH GLVFXVVLRQ RI ZULWLQJ DQG

UHDGLQJ�
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3RVVLEOH�ZULWLQJ�DFWLYLWLHV

:D\V WR XVH VFLHQFH ZULWLQJ DQG UHDGLQJ LQ D 0LGGOH

/HYHO FODVVURRP DUH DV GLYHUVH DV WKH LPDJLQDWLRQV RI

WKH VWXGHQWV�

® $ VFKRRO RU FRPPXQLW\ QHZVOHWWHU GHDOLQJ ZLWK

VFLHQFH WRSLFV ZKLFK KDYH EHHQ VWXGLHG LQ RQH RI WKH

FRUH XQLWV� DQG ZKLFK KDYH DQ DSSOLFDWLRQ LQ WKH

FRPPXQLW\ PLJKW EH SURGXFHG� %HJLQ E\

EUDLQVWRUPLQJ LQ VPDOO JURXSV WR SURGXFH D OLVW RI

WRSLFV ZKLFK DUH RI SDUWLFXODU LQWHUHVW� &RPSLOH D

FODVV OLVW DQG DVVLJQ RQH WRSLF WR HDFK JURXS�

$VN HDFK JURXS WR DUULYH DW D FRQVHQVXV RQ WKH

GLYLVLRQ RI ODERXU IRU WKH UHVHDUFK� ZULWLQJ� SURRI�

UHDGLQJ� DQG SURGXFWLRQ WDVNV� 6HW D GHDGOLQH IRU

HDFK SKDVH RI WKH SURMHFW� 3URGXFH VRPH VRUW RI

SURMHFW SURJUHVV UHSRUW VKHHW RU FKDUW WR KDQJ RQ WKH

ZDOO� WR EH FRPSOHWHG DW YDULRXV VWDJHV RI WKH ZRUN�

'HFLGH ZLWK WKH FODVV KRZ WKH LQGLYLGXDO UHSRUWV

ZLOO EH FRPSLOHG� GXSOLFDWHG� DQG GLVWULEXWHG� 7KLV

LV DQ LGHDO RSSRUWXQLW\ WR HQFRXUDJH WKH XVH RI D

ZRUG SURFHVVLQJ SURJUDP� RU D GHVNWRS SXEOLVKLQJ

SDFNDJH�

® :ULWH D VFULSW IRU D WHOHYLVLRQ FRPPHUFLDO� 3LFN

WRSLFV ZKLFK DUH UHODWHG WR ZKDW LV EHLQJ GLVFXVVHG

LQ FODVV DQG WKHQ JLYH WKHP D OLWWOH WZLVW� )RU

H[DPSOH� SURPRWH WKH DGYDQWDJHV RI EX\LQJ D KRXVH

ULJKW RQ D PDMRU HDUWKTXDNH �SODWH ERXQGDU\� IDXOW�

RI OLYLQJ LQ D FRQGR FRPSOH[ EXLOW LQ DQ HPSW\ URRP

RI D SRWDVK PLQH� RU WKH PHULWV RI D VXSHU VROXWLRQ

WKH\ KDYH FUHDWHG� 'LYLGH WKH WDVNV DV LQ WKH

DFWLYLW\ DERYH�

)RU RWKHU H[DPSOHV� FRQVXOW WKH 6XJJHVWHG

DFWLYLWLHV VHFWLRQ DW WKH HQG RI HDFK XQLW� 7R FUHDWH

VRPH ZULWLQJ DFWLYLWLHV VSHFLILF WR WKH FXUULFXOXP�

RUJDQL]H D KRXU ORQJ VHVVLRQ DW \RXU QH[W LQVWLWXWH IRU

DOO WHDFKHUV RI 0LGGOH /HYHO VFLHQFH� *URXS WKH

WHDFKHUV LQ SDLUV RU WKUHHV DQG DVVLJQ RQH RI WKH XQLWV

LQ WKH 0LGGOH /HYHO FXUULFXOXP� $VN WKH WHDFKHUV WR

FUHDWH WKUHH ZULWLQJ DFWLYLWLHV WKDW IRFXV RQ WKH

FRQFHSWV LQ WKH XQLW WKH\ KDYH EHHQ DVVLJQHG� 7KH

ILJXUH RQ SDJH � ZLOO EH XVHIXO IRU WKLV DFWLYLW\�

&ROOHFW� GXSOLFDWH� DQG GLVWULEXWH WKH SURGXFW WR DOO

SDUWLFLSDQWV�

5HDGLQJ

$Q LPSRUWDQW W\SH RI UHDGLQJ LV WKH UHDGLQJ RI

PDWHULDO ZULWWHQ E\ SHHUV� 3HHU UHYLHZ FDQ EH DQ

LPSRUWDQW SDUW LQ WKH GHYHORSPHQW RI ZULWLQJ DELOLW\

DQG IRFXV IRU ERWK WKH ZULWHU DQG WKH UHDGHU�

%\ UHDGLQJ D YDULHW\ RI PDWHULDOV UHODWHG WR ZKDW WKH\

DUH VWXG\LQJ� VWXGHQWV VHH WKDW QRW DOO VFLHQFH

LQIRUPDWLRQ FRPHV IURP RQH WH[WERRN DQG WKDW

WKHUH LV LQWULQVLF LQWHUHVW IRU PDQ\ SHRSOH LQ WKH

WRSLFV RI VFLHQFH�

0RVW QRQILFWLRQ LV GHVFULEHG DV H[SRVLWRU\ WH[W�

ZULWWHQ WR LQIRUP RU WR HYDOXDWH� ,W LV QRW QHFHVVDU\ WR

UHDG LW DV ZH XVXDOO\ UHDG ILFWLRQ� IURP WKH VWDUW RI WKH

ERRN WR WKH ILQLVK RI WKH ERRN� 0RVW QRQILFWLRQ FDQ EH

UHDG LQ QRQVHTXHQWLDO FKXQNV ZLWKRXW ORVLQJ

PHDQLQJ� 7U\ UHDGLQJ D P\VWHU\ QRYHO WKDW ZD\�

7KHUH DUH VHYHUDO VWUDWHJLHV ZKLFK FDQ EH XVHG WR KHOS

VWXGHQWV PDNH VHQVH RI WKH QRQILFWLRQ WKH\ DUH

UHDGLQJ� 6FDQQLQJ WKH 7DEOH RI &RQWHQWV� KHDGLQJV�

LOOXVWUDWLRQV� DQG ILUVW VHQWHQFHV RI SDUDJUDSKV FDQ

KHOS WKH VWXGHQWV XQGHUVWDQG WKH WRSLF RI WKH ZULWLQJ�

,I LQGLYLGXDOV RU VPDOO JURXSV WKHQ FUHDWH D OLVW RI

ZKDW WKH\ NQRZ DERXW WKH WRSLF DQG OLVW TXHVWLRQV

WKH\ KDYH DERXW WKH WRSLF� WKH\ DUH WKHQ PRUH DEOH WR

SODFH ZKDW WKH\ UHDG LQWR WKHLU FRQWH[W RI KRZ WKH

ZRUOG ZRUNV� 2QFH WKH\ KDYH FRPSOHWHG WKHLU UHDGLQJ�

ZULWLQJ LQ UHIOHFWLYH UHDGLQJ ORJV� RU UHYLVLQJ FRQFHSW

ZHEV RU PDSV GUDZQ EHIRUH UHDGLQJ FDQ KHOS WKHP

DVVLPLODWH WKH PDWHULDO�

&RQVXOW 6FLHQFH� $ %LEOLRJUDSK\ IRU WKH 0LGGOH

/HYHO IRU UHFRPPHQGDWLRQV DERXW ILFWLRQ DQG

QRQILFWLRQ ZKLFK FDQ EH XVHG GXULQJ VFLHQFH FODVVHV�

2QH H[DPSOH RI D ERRN UHIHUHQFHG LQ WKH ELEOLRJUDSK\

ZKLFK PL[HV ILFWLRQ� QRQILFWLRQ� DQG UHIHUHQFHV WR

RWKHU VRXUFHV RI UHDGLQJV LV )RUFH DQG 0DFKLQHV�

(QFRXUDJH VWXGHQWV WR NHHS ORJV RI VFLHQFH�UHODWHG

UHDGLQJ� $GGLWLRQDO VWUDWHJLHV IRU JXLGLQJ VWXGHQWV


UHDGLQJ RI H[SRVLWRU\ WH[W DUH IRXQG RQ SDJH ��� RI

(QJOLVK /DQJXDJH $UWV� $ &XUULFXOXP *XLGH IRU

WKH (OHPHQWDU\ /HYHO� UHSULQWHG DV $SSHQGL[ � RI

WKLV JXLGH�



�

6FLHQFH�&KDOOHQJH

6FLHQFH FKDOOHQJH LV D ZD\ RI JLYLQJ VWXGHQWV WKH

PD[LPXP RSSRUWXQLW\ WR H[WHQG WKHLU OHDUQLQJ LQ D

GLUHFWLRQ RI WKHLU FKRRVLQJ RU LQ D VW\OH RI WKHLU RZQ�

7KH VWDUWLQJ SRLQW PD\ EH VRPHWKLQJ WKDW LQWULJXHG D

VWXGHQW GXULQJ WKH H[SORUDWLRQ SKDVH RU HYDOXDWLRQ

SKDVH RI WKH OHVVRQ� ,W PD\ EH WKH H[WHQVLRQ SDUW RI

WKH OHVVRQ� 7KHUH LV QR VHW IRUPXOD IRU ZKDW VFLHQFH

FKDOOHQJH LV RU ZKDW PXVW EH GRQH GXULQJ VFLHQFH

FKDOOHQJH�

6WUXFWXUHG SURJUDPV PD\ EH XVHG GXULQJ VFLHQFH

FKDOOHQJH� 6FLHQFH 2O\PSLFV LV RQH VXFK SURJUDP� 7KH

<RXWK 6FLHQFH )RXQGDWLRQ LQ 2WWDZD KDV DQ

LQIRUPDWLRQ ERRNOHW GHVFULELQJ KRZ WR RUJDQL]H D

6FLHQFH 2O\PSLFV HYHQW LQ \RXU FODVVURRP� 6FLHQFH

,V��� �VHH 6FLHQFH� $ %LEOLRJUDSK\ IRU WKH 0LGGOH /HYHO�

KDV PDQ\ SDJHV RI LGHDV IRU 6FLHQFH 2O\PSLF

FKDOOHQJHV�

6FLHQFH IDLU SURMHFWV DOVR IDOO XQGHU WKH FDWHJRU\ RI

VFLHQFH FKDOOHQJH DFWLYLWLHV� 7KH <RXWK 6FLHQFH

)RXQGDWLRQ SXEOLVKHV D VHULHV RI ERRNOHWV H[SODLQLQJ

KRZ WR XVH VFLHQFH IDLU SURMHFWV LQ WKH FODVVURRP� ,Q

DGGLWLRQ� 6FLHQFH ��� $ &XUULFXOXP *XLGH IRU WKH

6HFRQGDU\ /HYHO KDV WKUHH SDJHV RI VXJJHVWHG WRSLFV

IRU VFLHQFH IDLU SURMHFWV� 6WXGHQWV DW WKH 0LGGOH /HYHO

PD\ ZLVK WR XVH RQH RI WKHVH LGHDV RU WKH\ PD\ XVH

RQH RU PRUH RI WKHP WR LQLWLDWH D EUDLQVWRUPLQJ

VHVVLRQ ZKLFK ZLOO JHQHUDWH WKHLU RZQ LGHDV�

6FLHQFH &KDOOHQJH PD\ WDNH WKH IRUP RI D ORJLF SX]]OH

IRU WKH VWXGHQWV WR VROYH LQ VPDOO JURXSV� $ TXHVWLRQ

ZKLFK UHTXLUHV GLYHUJHQW RU ODWHUDO WKLQNLQJ VNLOOV

PD\ EH XVHG LQ D FODVV GLVFXVVLRQ RU RQ DQ H[DP DV D

VFLHQFH FKDOOHQJH� ,W PD\ EH D FKDOOHQJH WR EXLOG D

WKUHH�GLPHQVLRQDO PRGHO WR H[SODLQ VRPH FRQFHSW� RU

WR FUHDWH DQ DQDORJ\ XVLQJ WKH EDVLF IRUP �$

LV OLNH D EHFDXVH ��

,Q VKRUW� VFLHQFH FKDOOHQJH HQFRXUDJHV VWXGHQWV WR

VWHS RXWVLGH WKH WUDGLWLRQDO FRQILQHV RI VFLHQFH OHVVRQV

DQG JHW DZD\ IURP DVNLQJ WKH TXHVWLRQ �:KDW GR ZH

KDYH WR NQRZ IRU WKH H[DP"� WR DVNLQJ �:K\ LV ���"� RU

�+RZ GRHV ���"�

5HODWHG�'RFXPHQWV

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW

KDV SURGXFHG WKH IROORZLQJ GRFXPHQWV WR VXSSRUW WKH

0LGGOH /HYHO VFLHQFH SURJUDP�

6FLHQFH� $ &XUULFXOXP *XLGH IRU WKH 0LGGOH

/HYHO FRQWDLQV WKH VSHFLILF LQIRUPDWLRQ QHHGHG WR

SODQ DQG GHOLYHU WKH 0LGGOH /HYHO FRXUVHV�

6FLHQFH� 3URJUDP 2YHUYLHZ DQG &RQQHFWLRQV .�

�� �'UDIW� ����� FRQWDLQV LPSRUWDQW VHFWLRQV RQ WKH

SKLORVRSK\ DQG UDWLRQDOH EHKLQG WKH WHDFKLQJ RI

VFLHQFH� DQG RQ SODQQLQJ IRU LQVWUXFWLRQ LQ VFLHQFH IRU

DOO WHDFKHUV IURP NLQGHUJDUWHQ WR JUDGH ��� 6HFWLRQV

RI WKLV GRFXPHQW ZLOO DOVR EH XVHIXO IRU DGPLQLV�

WUDWRUV� WHDFKHU�OLEUDULDQV� DQG RWKHUV�

6FLHQFH� $Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH

/HYHO �� .H\ 5HVRXUFH &RUUHODWLRQV OLVWV WKH NH\ UH�

VRXUFHV ZKLFK KDYH EHHQ UHFRPPHQGHG WR KHOS

DFKLHYH WKH IDFWRUV DQG REMHFWLYHV RXWOLQHG LQ WKH

&XUULFXOXP *XLGH� ,W LV RUJDQL]HG VR WKDW WKH

UHVRXUFHV� ZLWK SDJH RU FKDSWHU UHIHUHQFHV� DUH OLVWHG

IRU HDFK WRSLF LQ WKH &XUULFXOXP *XLGH� ,W ZDV

SDFNDJHG ZLWK WKLV JXLGH�

6FLHQFH� $ %LEOLRJUDSK\ IRU WKH 0LGGOH /HYHO

FRQWDLQV DQ DQQRWDWHG OLVWLQJ RI UHVRXUFHV ZKLFK FDQ

EH XVHG WR HQULFK WKH VFLHQFH SURJUDP DQG WR DVVLVW LQ

LPSOHPHQWLQJ 5HVRXUFH�%DVHG /HDUQLQJ LQ WKH

FODVVURRP� (DFK DQQRWDWLRQ FRQWDLQV D

UHFRPPHQGDWLRQ DERXW WKH WRSLF�V� IRU ZKLFK WKH

UHVRXUFH LV PRVW DSSURSULDWH�



�

7KH�)DFWRUV�RI�6FLHQWLILF�/LWHUDF\

%HIRUH XVLQJ WKLV &XUULFXOXP *XLGH� WHDFKHUV VKRXOG

EH IDPLOLDU ZLWK WKH 6FLHQFH 3URJUDP 2YHUYLHZ DQG

&RQQHFWLRQV .���� D GRFXPHQW WKDW SURYLGHV

EDFNJURXQG LQIRUPDWLRQ DERXW WKH IDFWRUV RI VFLHQWLILF

OLWHUDF\� $ OLVW RI WKH IDFWRUV� WKHLU GHILQLWLRQV� DQG

H[DPSOHV RI LQVWDQFHV LQ VFLHQFH ZKHUH WKHVH IDFWRUV

DUH LPSRUWDQW� RU FDQ EH GHYHORSHG� LV DOVR IRXQG

EHJLQQLQJ RQ SDJH �� RI WKLV &XUULFXOXP *XLGH�

0DQ\ RI WKH IDFWRUV LGHQWLILHG DV FRPSRQHQWV RI WKH

'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\ FDQ EH GHYHORSHG

GXULQJ WKH 0LGGOH /HYHO FXUULFXOXP�

6WXGHQWV ZLOO H[KLELW YDU\LQJ GHJUHHV RI

VRSKLVWLFDWLRQ LQ GHDOLQJ ZLWK VRPH IDFWRUV RI

VFLHQWLILF OLWHUDF\� 6RPH PD\ EH DW D UXGLPHQWDU\

OHYHO LQ XQGHUVWDQGLQJ� RWKHUV ZLOO EH DGYDQFHG� 7KH

WHDFKHU ZLOO QHHG WR DGDSW WKH FRXUVH WR PHHW WKHVH

VWXGHQW YDULDWLRQV�

,Q RUGHU WR HPSKDVL]H DV PDQ\ RI WKHVH IDFWRUV DV

SRVVLEOH GXULQJ WKH FRXUVH� DQG WR FRQFHQWUDWH RQ

WKRVH OHVV ZHOO GHYHORSHG� WHDFKHUV PXVW KDYH D

WKRURXJK XQGHUVWDQGLQJ RI HDFK IDFWRU DQG H[KLELW

JRRG OHVVRQ SODQQLQJ DQG OHVVRQ UHIOHFWLRQ VNLOOV�

/HVVRQ UHIOHFWLRQ PHDQV WKDW� DW WKH HQG RI WKH OHVVRQ�

WKH WHDFKHU WKLQNV DERXW ZKDW KDSSHQHG� %DVHG RQ

DVVHVVPHQW RI VWXGHQW LQWHUHVWV�

XQGHUVWDQGLQJV� VWUHQJWKV DQG QHHGV� WKH

WHDFKHU LGHQWLILHV ZKDW ZDV XQGHUVWRRG DQG

ZKDW QHHGV PRUH ZRUN� 7KH WHDFKHU PXVW YHULI\

WKH FRQQHFWLRQV DPRQJ WKH JRDOV� IDFWRUV DQG

REMHFWLYHV� 7KH VHFWLRQ LQ WKLV &XUULFXOXP *XLGH RQ

8QLW 3ODQQLQJ� EHJLQQLQJ RQ SDJH ��� SURYLGHV

JHQHUDO DQG VSHFLILF LQIRUPDWLRQ UHJDUGLQJ XQLW DQG

OHVVRQ SODQQLQJ�

7KH FXUULFXOXP LQ .��� VFLHQFH LQ

6DVNDWFKHZDQ VFKRROV LV WKH DWWDLQPHQW RI WKH

IDFWRUV RI VFLHQWLILF OLWHUDF\� $WWDLQPHQW RI WKHVH

IDFWRUV LQYROYHV XQGHUVWDQGLQJ� DELOLW\� DQG

DSSUHFLDWLRQ� 7KH VFRSH DQG GHSWK RI WKH 0LGGOH

/HYHO VFLHQFH FXUULFXOXP LV JXLGHG E\ WKH IDFWRUV�



)LJXUH �� 8VLQJ�7KLV�&XUULFXOXP�*XLGH

8QLW RYHUYLHZ

� JLYHV WKH VSLULW DQG

QDWXUH RI WKH XQLW

� PD\ FRQWDLQ

LQVWUXFWLRQV IRU WKH

WHDFKHU

&RQFHSW GHYHORSPHQW

� RXWOLQHV KRZ WKH XQLW

ILWV LQWR WKH

GHYHORSPHQW RI WKDW

VWUDQG RI VFLHQFH IURP

JUDGHV ����

)DFWRUV RI 6FLHQWLILF

/LWHUDF\

� OLVWV IDFWRUV ZKLFK FDQ

EH VWUHVVHG

� WRJHWKHU ZLWK WKH OLVWV LQ

WKH RWKHU FRUH XQLWV�

HQVXUHV WKDW HDFK IDFWRU

LPSRUWDQW IRU WKDW JUDGH

OHYHO LV OLVWHG IRU

HPSKDVLV DW OHDVW RQFH

GXULQJ WKH JUDGH

)RXQGDWLRQDO DQG

OHDUQLQJ REMHFWLYHV

� IRXQGDWLRQDO REMHFWLYHV

DUH WKRVH ZKLFK DOO

VWXGHQWV PXVW

DFFRPSOLVK GXULQJ WKH

FRXUVH RI WKH XQLW RU WKH

JUDGH

� OHDUQLQJ REMHFWLYHV DUH

VXJJHVWLRQV RI ZD\V

WKDW WKH IRXQGDWLRQDO

REMHFWLYHV PLJKW EH

DFFRPSOLVKHG

� WHDFKHUV� LQ FRQVXOWDWLRQ

ZLWK WKH VWXGHQWV� PD\

VHOHFW REMHFWLYHV IURP

WKRVH OLVWHG� RU FUHDWH

QHZ REMHFWLYHV ZKLFK

ZLOO KHOS DFKLHYH WKH

IRXQGDWLRQDO REMHFWLYH

6XJJHVWHG DFWLYLWLHV DUH LQFOXGHG ZLWK HDFK XQLW� 7KHVH DUH QRW FRPSXOVRU\ DFWLYLWLHV EXW DUH LQFOXGHG WR VXSSOHPHQW WKRVH ZKLFK DUH IRXQG LQ

WKH UHVRXUFHV UHFRPPHQGHG IRU VXSSRUW RI WKH FXUULFXOXP� LQ SHUVRQDO ILOHV� DQG GXULQJ UHDGLQJ DQG RWKHU SURIHVVLRQDO GHYHORSPHQW DFWLYLWLHV�

0RVW RI WKH DFWLYLWLHV DUH LQWHQGHG WR EH GRQH E\ VWXGHQW JURXSV RI WZR� WKUHH� RU IRXU VWXGHQWV� 7KLV FRRSHUDWLYH JURXS DFWLYLW\ LV HVVHQWLDO IRU

GHYHORSPHQW RI VFLHQFH FRQFHSWV WKURXJK JURXS VPDOO JURXS GLVFXVVLRQ DQG LQWHUDFWLRQ�

%RWK UHVRXUFHV OLVWHG LQ WKH (OHPHQWDU\ /HYHO &XUULFXOXP *XLGH DQG LQ WKH %LEOLRJUDSK\� DQG DFWLYLWLHV IRXQG LQ WKH (OHPHQWDU\ /HYHO

&XUULFXOXP *XLGH PD\ EH XVHIXO DW WKH 0LGGOH /HYHO� 4XHVWLRQ WKH VWXGHQWV DQG LQYROYH WKHP LQ DFWLYLWLHV WR ILQG RXW DERXW WKHLU FRQFHSWV DQG

SUHFRQFHSWLRQV ZLWK UHJDUG WR WKH WRSLFV \RX ZLOO VWXG\� &RQFHSW PDSSLQJ LV D JRRG WHFKQLTXH WR GLVFRYHU DQG FODULI\ ZKDW LV NQRZQ DQG WR

HYDOXDWH SURJUHVV� 5HVRXUFHV UHFRPPHQGHG IRU WKH (OHPHQWDU\ /HYHO PD\ LQ PDQ\ FDVHV SURYH WR EH DQ DSSURSULDWH VWDUWLQJ SODFH IRU

FRQVLGHULQJ D WRSLF DW WKH 0LGGOH /HYHO�



)LJXUH �� &RXUVH�2YHUYLHZ

*UDGH � *UDGH � *UDGH � *UDGH �

&RUH

8QLWV

&KHPLFDOV DQG 5HDFWLRQV 7KH %DVLFV RI /LIH $GDSWDWLRQ DQG

6XFFHVVLRQ

6DVNDWFKHZDQ �

(QYLURQPHQW�

(DUWKTXDNHV DQG 9ROFDQRHV 6DVNDWFKHZDQ � 7KH /DQG 7KH 0RYLQJ &UXVW� &KHPLVWU\ DQG <RX

(FRV\VWHPV )RUFH DQG 0RWLRQ 6ROXWLRQV 8VLQJ (OHFWULFLW\

([SORULQJ 6SDFH 6WUXFWXUHV DQG 'HVLJQV (QHUJ\ 5HVRXUFHV

LQ 6DVNDWFKHZDQ�

5LVNV DQG /LPLWV

(QHUJ\ LQ 2XU /LYHV 5HQHZDEOH 5HVRXUFHV LQ

6DVNDWFKHZDQ�

(DUWK DQG 6SDFH

2SWLRQDO

8QLWV

*URZWK DQG 'HYHORSPHQW 0LFURRUJDQLVPV &RQVXPHU 3URGXFW

7HVWLQJ

7KH $WPRVSKHUH

+XPDQ %RG\ &RQWURO

6\VWHPV

7HPSHUDWXUH DQG +HDW 3ODQW *URZWK )OXLGV DQG 3UHVVXUH

(DUWK
V &OLPDWH 5HVRXUFH 8VH (QHUJ\ DQG 0DFKLQHV 'LYHUVLW\ RI /LIH

6XSHUVFULSWV LQGLFDWH WKH 6DVNDWFKHZDQ 5HVRXUFH 6HULHV XQLWV WR XVH ZLWK WKLV FXUULFXOXP�

�� )RUHVWU\

�� 3RWDVK

�� 3HWUROHXP

�� � $JULFXOWXUH

� (QHUJ\ DQG WKH (QYLURQPHQW

7KH RUGHU WKDW WKH XQLWV DSSHDU RQ WKLV FKDUW VKRXOG QRW GLFWDWH WKH RUGHU WKH\ DUH XVHG LQ WKH FODVVURRP� 7KH RUGHU LQ ZKLFK WKH\ DUH XVHG LV DQ

LQVWUXFWLRQDO GHFLVLRQ EDVHG RQ WKH \HDU
V SODQ DQG RQ ZKDW LV EHVW IRU WKH FRPPXQLW\ LQ ZKLFK WKH VFKRRO LV ORFDWHG�



��

5HFRPPHQGDWLRQV�IRU�DOORFDWLQJ�WLPH

� 6SHQG DPLQLPXP RI ��� RI WKH WLPH DYDLODEOH IRU

WKH FRXUVH RQ HDFK FRUH XQLW� 7KLV ZRXOG EH

DSSUR[LPDWHO\ � ZHHNV IRU D IXOO \HDU FRXUVH DQG �

ZHHNV IRU D VHPHVWHUHG FRXUVH�

� $W OHDVW RQH RSWLRQDO XQLW PXVW EH LQWHJUDWHG ZLWK D

FRUH XQLW RU FRPSOHWHG LQGHSHQGHQWO\ RI WKH FRUH

XQLWV�

� $LP WR VSHQG ��� RI FODVV WLPH RQ RSWLRQDO XQLWV RU

RSWLRQDO WRSLFV ZLWKLQ FRUH XQLWV�

6FKHGXOLQJ�VFHQDULRV

7KHVH VFHQDULRV DUH SURYLGHG IRU D QXPEHU RI UHDVRQV�

7KH\ VKRZ WKDW WKH XQLWV QHHG QRW EH SUHVHQWHG LQ WKH

RUGHU LQ ZKLFK WKH\ DSSHDU LQ WKH *XLGH� 7KH\ DOVR

LOOXVWUDWH WKDW FRUH RU RSWLRQDO XQLWV PD\ EH

LQWHJUDWHG RU WDXJKW FRQFXUUHQWO\� 7KH\ JLYH DQ

H[DPSOH RI KRZ WKH WLPH UHTXLUHPHQWV IRU HDFK XQLW

FDQ EH H[SUHVVHG LQ HLWKHU VHPHVWHUHG RU LQ QRQ�

VHPHVWHUHG FODVVURRPV�

)ROORZLQJ DUH VRPH TXHVWLRQV WKDW PD\ EH XVHG WR

JXLGH \RXU VFKHGXOLQJ GHFLVLRQV�

� 'R \RX ZDQW WR GR \RXU OLIH VFLHQFH XQLW�V� GXULQJ

DXWXPQ� ZLQWHU� RU VSULQJ"

� $UH WKHUH VRPH WLPHV GXULQJ WKH \HDU ZKHQ

FRPPXQLW\ UHVRXUFHV IRU D SDUWLFXODU XQLW �SHRSOH�

SODFHV WR YLVLW� DUH PRUH DYDLODEOH"

� &DQ \RX FRRUGLQDWH \RXU VFKHGXOH ZLWK RWKHU

VFKRROV LQ WKH GLYLVLRQ RU FODVVURRP LQ \RXU VFKRRO LQ

RUGHU WR VKDUH UHVRXUFHV"

� $UH PDMRU KROLGD\ SHULRGV JRLQJ WR FRPH DW NH\

SDUWV RI WKH FRXUVH" �<RX SUREDEO\ ZRXOGQ
W ZDQW WR

KDYH VWXGHQWV GRLQJ SODQW JURZWK H[SHULPHQWV LQ

WKH FODVVURRP GXULQJ WKH SHULRG ZKLFK LQFOXGHV

&KULVWPDV KROLGD\V��

*UDGH � QRQVHPHVWHUHG FODVVURRP

� 6DVNDWFKHZDQ 5HVRXUFHV �LQWHJUDWHG XQLW

LQFRUSRUDWLQJ 7KH 0RYLQJ &UXVW DQG (QHUJ\

5HVRXUFHV LQ 6DVNDWFKHZDQ�

$XJXVW �� � 1RYHPEHU �� ��� ZHHNV�

� &RQVXPHU 3URGXFW 7HVWLQJ

1RYHPEHU �� � 'HFHPEHU �� ��ô ZHHNV�

� 6ROXWLRQV

-DQXDU\ �� � )HEUXDU\ �� �� ZHHNV�

� (DUWK DQG 6SDFH

)HEUXDU\ �� � $SULO �� �� ZHHNV�

� $GDSWDWLRQ DQG 6XFFHVVLRQ �WDXJKW FRQFXUUHQWO\

ZLWK 3ODQW *URZWK� IRU D ��ZHHN VKDUH RI WKH

WLPH�

$SULO �� � -XQH �� �� ZHHNV�

� 3ODQW *URZWK �WDXJKW FRQFXUUHQWO\ ZLWK

$GDSWDWLRQ DQG 6XFFHVVLRQ� IRU D ��ZHHN VKDUH

RI WKH WLPH�

$SULO �� � -XQH �� �� ZHHNV�

*UDGH � VHPHVWHUHG FODVVURRP

� 8VLQJ (OHFWULFLW\

)HEUXDU\ � � )HEUXDU\ �� �� ZHHNV�

� &KHPLVWU\ DQG <RX

)HEUXDU\ �� � 0DUFK �� �� ZHHNV�

� 5LVNV DQG /LPLWV

0DUFK �� � $SULO � �� ZHHNV�

� 7KH $WPRVSKHUH

$SULO �� � 0D\ �� �� ZHHNV�

� 6DVNDWFKHZDQ �� (QYLURQPHQW

0D\ �� � -XQH �� ��ô ZHHNV�

*XLGHOLQHV�7R�8VLQJ�5HVRXUFH

0DWHULDOV

7R IDFLOLWDWH D UHVRXUFH�EDVHG DSSURDFK� WKH XVH

RI D YDULHW\ RI UHVRXUFHV LQVWHDG RI D VLQJOH

WH[WERRN LV KLJKO\ UHFRPPHQGHG� $ 5HVRXUFH�

%DVHG /HDUQLQJ DSSURDFK UHTXLUHV ORQJ�WHUP

SODQQLQJ DQG FRRUGLQDWLRQ ZLWKLQ D VFKRRO RU VFKRRO

GLYLVLRQ� ,Q�VFKRRO DGPLQLVWUDWRUV� WHDFKHU�OLEUDULDQV�

DQG RWKHUV QHHG WR WDNH DQ DFWLYH UROH WR DVVLVW ZLWK

WKLV SODQQLQJ� &RQVXOW WKH %LEOLRJUDSK\� $V QHZ

UHVRXUFH PDWHULDOV EHFRPH DYDLODEOH� ,QIRUPDWLRQ

%XOOHWLQV PD\ EH LVVXHG DV XSGDWHV� 7KH\ ZLOO

LQGLFDWH ZKLFK QHZ UHVRXUFHV DUH DSSURSULDWH IRU XVH�

DV ZHOO DV WKRVH UHVRXUFHV WKDW DUH QR ORQJHU

DYDLODEOH�

,QVWUXFWLRQDO DSSURDFKHV ZKLFK DSSO\ WKH

$GDSWLYH 'LPHQVLRQ� SURPRWH HTXLW\�

HPSKDVL]H JURXS ZRUN� DQG GHYHORS

LQGHSHQGHQW OHDUQLQJ DELOLWLHV PDNH LW SRVVLEOH

WR XWLOL]H OLPLWHG UHVRXUFHV LQ D SURGXFWLYH ZD\�



��

$�6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW��676(��$SSURDFK�

WR�6FLHQFH�(GXFDWLRQ

7KH 676( DSSURDFK UHFRPPHQGHG IRU VFLHQFH LQ

6DVNDWFKHZDQ VFKRROV GLIIHUV IURP WKH ZD\ VFLHQFH

KDV WUDGLWLRQDOO\ EHHQ SUHVHQWHG� 7KH LGHDO LV WR

LQWURGXFH D WRSLF IRU VWXG\ WKURXJK WKH GHVFULSWLRQ RI

DQ DSSOLFDWLRQ� ,Q RUGHU WR XQGHUVWDQG WKH VFLHQFH

EHKLQG WKH DSSOLFDWLRQ� NQRZOHGJH DQG VNLOOV PXVW EH

GHYHORSHG� DORQJ ZLWK DFWLYLWLHV ZKLFK JLYH SXUSRVH

WR WKH QHZO\ DFTXLUHG NQRZOHGJH DQG VNLOOV�

$OWHUQDWLYHO\� WKH DFWLYLWLHV PD\ LPPHGLDWHO\ IROORZ

WKH GLVFXVVLRQ RI WKH DSSOLFDWLRQ� DQG VHUYH WR GHYHORS

WKH NQRZOHGJH DQG VNLOOV QHHGHG WR XQGHUVWDQG WKH

DSSOLFDWLRQ� 7KH DUURZV RQ )LJXUH � DUH PHDQW WR

VKRZ WKH YDULHW\ RI SDWKV IURP WKH GHVFULSWLRQ RI DQ

DSSOLFDWLRQ WR WKH ILQDO GLVFXVVLRQ�

)LJXUH �� $Q 676( $SSURDFK WR 6FLHQFH (GXFDWLRQ

&RUH�&XUULFXOXP�DQG�2WKHU�,QLWLDWLYHV

&RUH &XUULFXOXP� 3ODQV IRU ,PSOHPHQWDWLRQ

�6DVNDWFKHZDQ (GXFDWLRQ� ����� GHILQHV WKH &RUH

&XUULFXOXP DV LQFOXGLQJ VHYHQ 5HTXLUHG $UHDV RI

6WXG\� WKH &RPPRQ (VVHQWLDO /HDUQLQJV� WKH

$GDSWLYH 'LPHQVLRQ� DQG /RFDOO\�'HWHUPLQHG

2SWLRQV�

8QGHUVWDQGLQJ WKH &RPPRQ (VVHQWLDO /HDUQLQJV� $

+DQGERRN IRU 7HDFKHUV �6DVNDWFKHZDQ (GXFDWLRQ�

������ DV D IRXQGDWLRQ GRFXPHQW IRU 6DVNDWFKHZDQ

(GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW� GHILQHV DQG

H[SDQGV RQ DQ XQGHUVWDQGLQJ RI WKHVH HVVHQWLDO

OHDUQLQJV�

2WKHU 6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG

(PSOR\PHQW GRFXPHQWV HODERUDWH RQ WKH FRQFHSW RI

&RUH &XUULFXOXP� 6HH WKH UHIHUHQFHV LQ WKLV

&XUULFXOXP *XLGH DQG LQ 6FLHQFH 3URJUDP 2YHUYLHZ

DQG &RQQHFWLRQV .��� �'UDIW� ������

2WKHU VXSSRUWLYH LQLWLDWLYHV IRU &RUH &XUULFXOXP

GHYHORSHG E\ 6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG

(PSOR\PHQW LQFOXGH *HQGHU (TXLW\� ,QGLDQ DQG

0pWLV SHUVSHFWLYHV� DQG 5HVRXUFH�%DVHG /HDUQLQJ�

7KHVH LQLWLDWLYHV FDQ EH YLHZHG DV SULQFLSOHV WKDW

JXLGH WKH GHYHORSPHQW RI FXUULFXOD DV ZHOO DV

LQVWUXFWLRQ LQ WKH FODVVURRP� 7KH LQLWLDWLYHV RXWOLQHG

LQ WKH IROORZLQJ VWDWHPHQWV KDYH EHHQ LQWHJUDWHG

WKURXJKRXW WKH FXUULFXOXP�
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7KH�$GDSWLYH�'LPHQVLRQ�LQ�WKH�0LGGOH�/HYHO�6FLHQFH�&XUULFXOXP

7KH $GDSWDWLYH 'LPHQVLRQ DLPV WR PHHW OHDUQHU

QHHGV DQG LV DQ H[SHFWDWLRQ LQKHUHQW LQ WKH *RDOV RI

(GXFDWLRQ� ,W LV DQ HVVHQWLDO LQJUHGLHQW RI DQ\

FRQVLGHUDWLRQ RI LQVWUXFWLRQDO DSSURDFKHV� ,Q

,QVWUXFWLRQDO $SSURDFKHV� $ )UDPHZRUN IRU

3URIHVVLRQDO 3UDFWLFH �6DVNDWFKHZDQ (GXFDWLRQ� �����

WKH $GDSWLYH 'LPHQVLRQ LV GHILQHG DV�

WKH FRQFHSW RI WHDFKHUV H[HUFLVLQJ WKHLU

SURIHVVLRQDO MXGJHPHQW WR GHYHORS DQ LQWHJUDWHG

SODQ WKDW HQFRPSDVVHV FXUULFXODU DQG

LQVWUXFWLRQDO DGMXVWPHQWV WR SURYLGH DQ

DSSURSULDWH HGXFDWLRQ WKDW LV LQWHQGHG WR SURPRWH

RSWLPXP VXFFHVV IRU HDFK FKLOG�

7KH FRQWLQXXP RI FXUULFXODU SURJUDPV DXWKRUL]HG E\

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW

� 5HJXODU� 7UDQVLWLRQDO� DQG $OWHUQDWLYH SURJUDPV �

UHFRJQL]HV WKH QHHG IRU YDULDWLRQ LQ FXUULFXOXP

FRQWHQW DQG GHOLYHU\ PHFKDQLVP� 7KH FRQWLQXXP

LQGLFDWHV WKDW ZLWKLQ HDFK SURJUDP� DQG WKHUHIRUH

ZLWKLQ HDFK FRXUVH RI VWXG\� DGDSWDWLRQ LV UHTXLUHG�

7HDFKHUV DUH HPSRZHUHG WR DGMXVW WKH LQVWUXFWLRQDO

PDWHULDOV RU WKH FODVVURRP VHWWLQJ LQ RUGHU WR PHHW

VWXGHQW QHHGV� $V SURIHVVLRQDOV� WHDFKHUV PXVW HQVXUH

WKDW WKH LQVWUXFWLRQDO DSSURDFKHV DUH DOVR DGDSWHG�

7KLV LPSOLHV WKDW WHDFKHUV KDYH DW WKHLU �ILQJHUWLSV� D

EURDG� VWURQJ UHSHUWRLUH RI LQVWUXFWLRQDO VWUDWHJLHV�

PHWKRGV� DQG VNLOOV DQG WKDW FRQVFLRXV SODQQLQJ WDNHV

SODFH WR DGDSW WKHVH DSSURDFKHV WR PHHW VWXGHQW

QHHGV�

7KH FXHV WKDW VRPH VWXGHQWV
 QHHGV DUH QRW EHLQJ

DGHTXDWHO\ PHW FRPH IURP D YDULHW\ RI VRXUFHV� 7KH\

PD\ FRPH WR WKH SHUFHSWLYH WHDFKHU DV D UHVXOW RI

PRQLWRULQJ IRU FRPSUHKHQVLRQ GXULQJ D OHVVRQ� 7KH

FXH PD\ FRPH IURP D XQLW WHVW� RU IURP D VWXGHQW QHHG

RU EDFNJURXQG GHILFLHQF\ WKDW KDV EHHQ UHFRJQL]HG� $

VWXGHQW
V GHPRQVWUDWHG NQRZOHGJH RI� RU LQWHUHVW LQ� D

SDUWLFXODU WRSLF PD\ LQGLFDWH WKDW HQULFKPHQW LV

DSSURSULDWH� 7KH DGDSWDWLRQ UHTXLUHG PD\ YDU\ IURP

SUHVHQWLQJ WKH VDPH FRQWHQW WKURXJK D VOLJKWO\

GLIIHUHQW LQVWUXFWLRQDO PHWKRG� WR FKRRVLQJ YDULHG

PDWHULDOV EHFDXVH RI D NQRZQ LQIRUPDWLRQ

EDFNJURXQG GHILFLW� WR HVWDEOLVKLQJ DQ LQGLYLGXDO RU

VPDOO JURXS HQULFKPHQW DFWLYLW\� 7KH GXUDWLRQ RI WKH

DGDSWDWLRQ PD\ UDQJH IURP ILYH PLQXWHV RI LQGLYLGXDO

DVVLVWDQFH� WR RIIHULQJ WKH VWXGHQW VXEVWDQWLYH

HQULFKPHQW RSSRUWXQLWLHV� 7KH GLDJQRVLV RI WKH QHHG

PD\ EH KDQGOHG DGHTXDWHO\ E\ WKH FODVVURRP WHDFKHU�

RU PD\ UHTXLUH WKH H[SHUWLVH RI RWKHU VXSSRUW

VSHFLDOLVWV VXFK DV WKH VFKRRO
V

UHVRXUFH WHDFKHU RU WKH 5HJLRQDO &RRUGLQDWRU �

6SHFLDO (GXFDWLRQ�

7KH UHFRJQLWLRQ RI WKH QHHG IRU DGDSWLYH LQVWUXFWLRQ LV

GHSHQGHQW XSRQ WKH SURIHVVLRQDO MXGJHPHQW RI WKH

WHDFKHU� 7KH GHFLVLRQ WR LQLWLDWH DGDSWLYH SUDFWLFHV

PXVW EH DQ LQIRUPHG RQH� :KLOH WKH SUDFWLFH RI

DGDSWLQJ LQVWUXFWLRQ PD\ RFFXU WKURXJK WKH

SODFHPHQW RI VWXGHQWV LQ SURJUDPV RWKHU WKDQ WKRVH

GHILQHG DV UHJXODU� WKH PRVW IUHTXHQW DSSOLFDWLRQ

RI WKH $GDSWLYH 'LPHQVLRQ ZLOO RFFXU DV

WHDFKHUV LQ UHJXODU FODVVURRP VHWWLQJV DGMXVW

WKHLU XVH RI ERWK UHVRXUFHV DQG LQVWUXFWLRQDO

DSSURDFKHV� %\ VXFK DGMXVWPHQWV� WKH )RXQGDWLRQDO

2EMHFWLYHV RI WKH FXUULFXOXP FDQ EH PHW E\ DOO

VWXGHQWV� 7KH )RXQGDWLRQDO 2EMHFWLYHV GR QRW

FKDQJH�

,QVWUXFWLRQDO $SSURDFKHV� $ )UDPHZRUN IRU

3URIHVVLRQDO 3UDFWLFH LGHQWLILHV D KLHUDUFK\ RI

DSSURDFKHV � PRGHOV� VWUDWHJLHV� PHWKRGV� DQG VNLOOV�

7KH IRXU EDVLFPRGHOV RI LQVWUXFWLRQ GR QRW FKDQJH�

ZKHWKHU XVHG LQ D �UHJXODU� FODVV VHWWLQJ� RU ZLWK D

VPDOO JURXS DV DQ DGDSWLYH DSSURDFK� 7KH VWUDWHJLHV�

PHWKRGV� DQG VNLOOV PD\ EH DOWHUHG RU DGDSWHG� +HQFH

D IUDPHZRUN IRU LQVHUYLFH� LQYHVWLJDWLRQ� DQG

GLVFXVVLRQ DPRQJ SURIHVVLRQDOV KDV EHHQ HVWDEOLVKHG�

7KH HVVHQFH RI WKH $GDSWLYH 'LPHQVLRQ UHVWV LQ WKH

SKUDVH �VHHNLQJ RWKHU ZD\V�� ,I WHDFKHUV FDQ PDNH

DGMXVWPHQWV LQ WKH VFLHQFH SURJUDP WR

DFFRPPRGDWH GLYHUVLW\ LQ VWXGHQWV OHDUQLQJ

QHHGV DQG PDNH WKH FXUULFXOXP� LQVWUXFWLRQ�

DQG WKH OHDUQLQJ HQYLURQPHQW PRUH PHDQLQJIXO

DQG DSSURSULDWH IRU HDFK VWXGHQW� WKH $GDSWLYH

'LPHQVLRQ KDV EHHQ LQFRUSRUDWHG LQWR WKH

VFLHQFH FODVVURRP�

6RPH ZD\V WKLV FDQ EH GRQH LQ WKH VFLHQFH FODVVURRP

LQFOXGH�

� DOWHULQJ WKH SDFH RI WKH OHVVRQ WR JLYH VWXGHQWV

VXIILFLHQW WLPH WR H[SORUH� FUHDWH� TXHVWLRQ� DQG

H[SHULHQFH DV WKH\ OHDUQ�

� PRQLWRULQJ WKH XVH RI VFLHQFH YRFDEXODU\�

� YDU\LQJ WKH PHWKRGV RI LQVWUXFWLRQ XVHG VR WKDW WKH

OHDUQLQJ VW\OHV RI DOO VWXGHQWV DUH DFFRPPRGDWHG�

� H[SHFWLQJ D YDULHW\ RI IRUPV RI UHVSRQVH� LQFOXGLQJ�

EXW QRW OLPLWHG WR RUDO� ZULWWHQ� JUDSKLFDO� DQG

YLVXDO PRGHV� DQG�

� PRGLI\LQJ VWXGHQW DVVHVVPHQW VR WKDW LW UHIOHFWV WKH

DFWLYLWLHV RI WKH FODVVURRP DQG WKH DELOLWLHV RI WKH

VWXGHQWV�
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&RPPRQ�(VVHQWLDO�/HDUQLQJV

6FLHQFH RIIHUV PDQ\ RSSRUWXQLWLHV IRU LQFRUSRUDWLQJ

WKH &RPPRQ (VVHQWLDO /HDUQLQJV LQWR LQVWUXFWLRQ�

7KH SXUSRVH RI WKLV LQFRUSRUDWLRQ LV WR KHOS VWXGHQWV

EHWWHU XQGHUVWDQG IDFWRUV ZKLFK IRUP WKH 'LPHQVLRQV

RI 6FLHQWLILF /LWHUDF\ DQG WR SUHSDUH VWXGHQWV IRU WKHLU

IXWXUH OHDUQLQJ ERWK ZLWKLQ DQG RXWVLGH WKH .���

HGXFDWLRQDO V\VWHP� 7KH GHFLVLRQ WR IRFXV RQ D

SDUWLFXODU &RPPRQ (VVHQWLDO /HDUQLQJ ZLWKLQ D

OHVVRQ LV JXLGHG E\ WKH QHHGV DQG DELOLWLHV RI

LQGLYLGXDO VWXGHQWV DQG E\ WKH SDUWLFXODU GHPDQGV RI

VFLHQFH� 7KURXJKRXW D &RUH 8QLW� LW LV LQWHQGHG WKDW

WKH )RXQGDWLRQDO 2EMHFWLYHV IRU 6FLHQFH DQG WKH

&RPPRQ (VVHQWLDO /HDUQLQJV ZLOO KDYH EHHQ

GHYHORSHG WR WKH H[WHQW SRVVLEOH� UHJDUGOHVV RI WKH

WRSLFV VHOHFWHG�

,W LV LPSRUWDQW WR LQFRUSRUDWH WKH )RXQGDWLRQDO

2EMHFWLYHV IRU 6FLHQFH DQG WKH &RPPRQ

(VVHQWLDO /HDUQLQJV LQ DQ DXWKHQWLF PDQQHU� )RU

H[DPSOH� VRPH WRSLFV PD\ RIIHU PDQ\ RSSRUWXQLWLHV WR

GHYHORS WKH XQGHUVWDQGLQJV� YDOXHV� VNLOOV� DQG

SURFHVVHV UHODWHG WR D QXPEHU RI WKH IRXQGDWLRQDO

REMHFWLYHV� 7KH GHYHORSPHQW RI D SDUWLFXODU

IRXQGDWLRQDO REMHFWLYH� KRZHYHU� PD\ EH OLPLWHG E\

WKH QDWXUH RI WKH WRSLF XQGHU VWXG\�

,W LV LQWHQGHG WKDW WKH &RPPRQ (VVHQWLDO /HDUQLQJV

EH GHYHORSHG DQG HYDOXDWHG ZLWKLQ VXEMHFW DUHDV�

7KHUHIRUH� )RXQGDWLRQDO 2EMHFWLYHV IRU 6FLHQFH

DQG WKH &RPPRQ (VVHQWLDO /HDUQLQJV DUH

LQFOXGHG LQ WKH LQWURGXFWRU\ VHFWLRQ RI HDFK &RUH 8QLW

LQ WKLV &XUULFXOXP *XLGH� 6LQFH WKH &RPPRQ

(VVHQWLDO /HDUQLQJV DUH QRW QHFHVVDULO\ VHSDUDWH DQG

GLVFUHWH FDWHJRULHV� LW LV DQWLFLSDWHG WKDW ZRUNLQJ

WRZDUG WKH DFKLHYHPHQW RI RQH IRXQGDWLRQDO REMHFWLYH

PD\ FRQWULEXWH WR WKH GHYHORSPHQW RI RWKHUV� )RU

H[DPSOH� PDQ\ RI WKH SURFHVVHV� VNLOOV�

XQGHUVWDQGLQJV� DQG DELOLWLHV UHTXLUHG IRU WKH

&RPPRQ (VVHQWLDO /HDUQLQJV RI &RPPXQLFDWLRQ�

1XPHUDF\� DQG &ULWLFDO DQG &UHDWLYH 7KLQNLQJ DUH

DOVR QHHGHG IRU WKH GHYHORSPHQW RI 7HFKQRORJLFDO

/LWHUDF\�

,QFRUSRUDWLQJ WKH &RPPRQ (VVHQWLDO /HDUQLQJV LQWR

LQVWUXFWLRQ KDV LPSOLFDWLRQV IRU WKH DVVHVVPHQW RI

VWXGHQW OHDUQLQJ� $VVHVVPHQW LQ D XQLW ZKLFK KDV

IRFXVHG RQ GHYHORSLQJ WKH &RPPRQ (VVHQWLDO

/HDUQLQJV RI &RPPXQLFDWLRQ DQG &ULWLFDO DQG

&UHDWLYH 7KLQNLQJ VKRXOG UHIOHFW WKLV IRFXV�

$VVHVVPHQW VWUDWHJLHV FDQ DOORZ VWXGHQWV WR

GHPRQVWUDWH WKHLU XQGHUVWDQGLQJ RI WKH LPSRUWDQW

FRQFHSWV LQ WKH XQLW DQG KRZ WKHVH FRQFHSWV DUH

UHODWHG WR HDFK RWKHU DQG WR SUHYLRXV OHDUQLQJ�

4XHVWLRQV FDQ EH VWUXFWXUHG VR WKDW HYLGHQFH RU

UHDVRQV PD\ DFFRPSDQ\ VWXGHQW H[SODQDWLRQV� ,I

VWXGHQWV DUH HQFRXUDJHG WR WKLQN FULWLFDOO\ DQG

FUHDWLYHO\ WKURXJKRXW D XQLW� WKHQ WKH

DVVHVVPHQW VWUDWHJLHV IRU WKH XQLW VKRXOG DOVR

UHTXLUH VWXGHQWV WR WKLQN FULWLFDOO\ DQG

FUHDWLYHO\�

,W LV DQWLFLSDWHG WKDW WHDFKHUV ZLOO EXLOG IURP WKH

VXJJHVWLRQV LQ WKLV &XUULFXOXP *XLGH DQG IURP WKHLU

SHUVRQDO UHIOHFWLRQV LQ RUGHU WR EHWWHU LQFRUSRUDWH WKH

&RPPRQ (VVHQWLDO /HDUQLQJV LQWR WKH WHDFKLQJ RI

VFLHQFH�

7KURXJKRXW WKLV &XUULFXOXP *XLGH� WKH IROORZLQJ

V\PEROV PD\ EH XVHG WR UHIHU WR WKH &RPPRQ

(VVHQWLDO /HDUQLQJV�

&20 &RPPXQLFDWLRQ

&&7 &ULWLFDO DQG &UHDWLYH 7KLQNLQJ

,/ ,QGHSHQGHQW /HDUQLQJ

180 1XPHUDF\

3696 3HUVRQDO DQG 6RFLDO 9DOXHV DQG 6NLOOV

7/ 7HFKQRORJLFDO /LWHUDF\

,QFRUSRUDWLQJ�WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV�LQWR�6FLHQFH

,QVWUXFWLRQ

7KH VFLHQFH FXUULFXOXP IURP .LQGHUJDUWHQ WR JUDGH

�� LQYROYHV WKH GHYHORSPHQW RI WKH IDFWRUV ZLWKLQ WKH

'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\� 7KH PDLQ JRDO LV WR

SURPRWH DQ LQWHUHVW LQ� DQG DQ XQGHUVWDQGLQJ RI�

VFLHQFH�

7KH &RPPRQ (VVHQWLDO /HDUQLQJV VKRXOG EH SODQQHG

DQG GHYHORSHG ZLWKLQ WKH FRQWH[W RI JRRG VFLHQFH

OHVVRQV� $V OHVVRQ SODQQLQJ LV WDNLQJ SODFH�

FRQVLGHUDWLRQ VKRXOG EH JLYHQ WR KRZ WR LQFRUSRUDWH

WKH &RPPRQ (VVHQWLDO /HDUQLQJV� 7KH )DFWRUV RI

6FLHQWLILF /LWHUDF\ :KLFK 6KRXOG %H

(PSKDVL]HG� DQG WKH )RXQGDWLRQDO 2EMHFWLYHV

IRU 6FLHQFH DQG WKH &RPPRQ (VVHQWLDO

/HDUQLQJV RXWOLQHG DW WKH EHJLQQLQJ RI HDFK &RUH

8QLW� SURYLGH DSSURSULDWH VWDUWLQJ SRLQWV LQ SODQQLQJ�

6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW ,QWHU�

UHODWLRQVKLSV �'LPHQVLRQ '� KHOS WR GHYHORS
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7HFKQRORJLFDO /LWHUDF\� 7HFKQRORJ\� DV LW LV GHYHORSHG

ZLWKLQ WKLV 'LPHQVLRQ� LV VWXGLHG ZLWKLQ D VRFLDO

FRQWH[W� 7KH FRQQHFWLRQV EHWZHHQ VFLHQFH DQG

WHFKQRORJ\ DUH HODERUDWHG� )XUWKHUPRUH� WKH LPSDFW

WKDW WHFKQRORJ\ KDV RQ VRFLHW\� RQ VFLHQFH� DQG RQ WKH

HQYLURQPHQW LV GHYHORSHG� 7HFKQRORJ\ LV GHILQHG DV

PRUH WKDQ WKH JDGJHWV DQG JL]PRV WKDW DUH RIWHQ WKH

RQO\ WKLQJV DVVRFLDWHG ZLWK LW� 0RVW RI WKH WRSLFV

ZLWKLQ WKH 0LGGOH /HYHO VFLHQFH FXUULFXOXP FDQ KHOS

WR GHYHORS 7HFKQRORJLFDO /LWHUDF\�

6FLHQWLILF DQG 7HFKQLFDO 6NLOOV �'LPHQVLRQ (� DOVR

KHOSV WR GHYHORS 7HFKQRORJLFDO /LWHUDF\� 0DQ\

VFLHQWLILF DQG WHFKQLFDO VNLOOV LQ XVH WRGD\ H[LVW

EHFDXVH RI PDWHULDOV DQG LQVWUXPHQWV ZKLFK KDYH

EHHQ GHYHORSHG WKURXJK DGYDQFHV LQ WHFKQRORJ\� 7KH

LPSDFW WKDW WKHVH QHZ WKLQJV KDYH RQ RXU OLYHV DQG RQ

WKH HQYLURQPHQW LV YHU\ LPSRUWDQW�

1XPHUDF\ FDQ EH GHYHORSHG WKURXJK YDULRXV IDFWRUV RI

VFLHQWLILF OLWHUDF\ ZKLFK DUH OLQNHG FORVHO\ ZLWK WKLV

&RPPRQ (VVHQWLDO /HDUQLQJ� 6RPH RI WKHVH LQFOXGH

WKH HPSLULFDO QDWXUH RI VFLHQFH �$��� TXDQWLILFDWLRQ

�%��� SUREDELOLW\ �%���� DFFXUDF\ �%���� PHDVXULQJ

�&��� XVLQJ QXPEHUV �&��� XVLQJ PDWKHPDWLFV �&����

DQG XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV �(���� 7R DQ\RQH

ZKR XQGHUVWDQGV VFLHQFH� WKH LPSRUWDQFH RI

1XPHUDF\ LV UHDGLO\ DSSDUHQW�

3UREOHP VROYLQJ FDQ OHQG LWVHOI WR GHYHORSLQJ

1XPHUDF\� $Q\ RWKHU TXDQWLWDWLYH DSSOLFDWLRQV� RI

ZKLFK WKHUH DUH PDQ\� IXUWKHU GHYHORS WKLV &RPPRQ

(VVHQWLDO /HDUQLQJ� 6WXGHQWV VKRXOG EH JLYHQ PDQ\

RSSRUWXQLWLHV WR GHYHORS ZD\V LQ ZKLFK TXDQWLWLHV FDQ

EH PHDVXUHG� UHFRUGHG� PDQLSXODWHG� DQDO\]HG� DQG

LQWHUSUHWHG� 6LPSO\ SOXJJLQJ QXPEHUV LQWR REVFXUH

IRUPXODH LV XQGHVLUDEOH� 6WXGHQWV PXVW DSSUHFLDWH

WKH LPSRUWDQFH RI QXPHULF LQIRUPDWLRQ LQ WKH ZRUOG RI

VFLHQFH� 5HODWHG VNLOOV VXFK DV HVWLPDWLQJ DQG

DSSUR[LPDWLQJ� URXQGLQJ RII� JUDSKLQJ� WDEXODWLQJ�

FDOFXODWLQJ� XVLQJ VLJQLILFDQW ILJXUHV DQG VFLHQWLILF

QRWDWLRQ� VKRXOG EH GHYHORSHG LQ VFLHQFH�

6SHFLILF IDFWRUV UHODWLQJ WR WKH &RPPRQ (VVHQWLDO

/HDUQLQJ RI &RPPXQLFDWLRQ DUH QRW DV HDV\ WR

LGHQWLI\� ZLWK WKH QRWDEOH H[FHSWLRQ RI FRPPXQLFDWLQJ

�&��� 7KH SXEOLF�SULYDWH QDWXUH RI VFLHQFH �$�� UHYHDOV

WKH XQGHUO\LQJ LPSRUWDQFH RI FRPPXQLFDWLRQ LQ

VFLHQFH� 6FLHQWLVWV VKDUH WKHLU GLVFRYHULHV ZLWK RWKHUV�

7KLV LQYROYHV WKH XVH RI ODQJXDJH DQG RI ZULWWHQ DQG

YHUEDO FRPPXQLFDWLRQ� :KHQ VWXGHQWV H[SORUH

LPSRUWDQW VFLHQWLILF SULQFLSOHV� DQG GLVFXVV WKHLU

XQGHUVWDQGLQJV RUDOO\ RU LQ ZULWLQJ� XVLQJ WKHLU RZQ

ODQJXDJH� WKHLU DELOLW\ WR FRPPXQLFDWH HYROYHV� 6NLOOV

ZKLFK KHOS WR SURPRWH DQG GHYHORS HIIHFWLYH

FRPPXQLFDWLRQ QHHG WR EH UHLQIRUFHG� 7KH\ DUH

LPSRUWDQW DVSHFWV RI D JRRG VFLHQFH SURJUDP� 5HYLHZ

WKH VHFWLRQ LQ WKLV *XLGH RQ 6FLHQFH :ULWLQJ DQG

5HDGLQJ�

9DOXHV WKDW 8QGHUOLH 6FLHQFH �'LPHQVLRQ )� DQG

6FLHQFH�5HODWHG ,QWHUHVWV DQG $WWLWXGHV �'LPHQVLRQ

*� KHOS WR GHYHORS 3HUVRQDO DQG 6RFLDO 9DOXHV DQG

6NLOOV� $WWDLQLQJ WKH IDFWRUV LQ WKHVH WZR 'LPHQVLRQV

RI 6FLHQWLILF /LWHUDF\ FDQ OHDG WR SRVLWLYH DWWLWXGHV

DERXW VFLHQFH� 7KHVH 'LPHQVLRQV LQYROYH WKH DIIHFWLYH

GRPDLQ� 2WKHU IDFWRUV� VXFK DV ZRUNLQJ FRRSHUDWLYHO\

ZLWK RWKHUV �&��� VFLHQWLVWV DQG WHFKQRORJLVWV DUH

KXPDQ �'��� DQG WKH KXPDQ�FXOWXUH UHODWHG QDWXUH RI

VFLHQFH �$��� IXUWKHU KHOS WR GHYHORS 3HUVRQDO DQG

6RFLDO 9DOXHV DQG 6NLOOV�

$Q DFWLYLW\�RULHQWHG VFLHQFH SURJUDP ZLOO GHYHORS

FULWLFDO DQG FUHDWLYH WKLQNHUV� $PRQJ RWKHU WKLQJV�

VFLHQWLILF LQTXLU\ LQYROYHV K\SRWKHVL]LQJ �&���

GHVLJQLQJ H[SHULPHQWV �&���� REVHUYLQJ DQG

GHVFULELQJ �&��� LQIHUULQJ �&��� DUULYLQJ DW

FRQFOXVLRQV� IRUPXODWLQJ VFLHQWLILF ODZV� GHYHORSLQJ RU

WHVWLQJ WKHRULHV� HWF� 7KHVH NLQGV RI DFWLYLWLHV UHTXLUH

KLJKHU OHYHO WKLQNLQJ�

7KH HPSKDVLV RQ SUDFWLFDO DSSOLFDWLRQV RI VFLHQFH

WKURXJKRXW WKH HQWLUH FXUULFXOXP DOORZV VWXGHQWV WR

PDNH PHDQLQJIXO FRQQHFWLRQV ZLWK WKH UHDO ZRUOG�

WUDQVIHUULQJ WKHLU XQGHUVWDQGLQJ RI VFLHQFH WR WKLQJV

ZKLFK PDNH WKHLU OHDUQLQJ UHOHYDQW� 3UREOHP VROYLQJ



��

DFWLYLWLHV DQG FODVVURRP RXWUHDFK IXUWKHU GHYHORS WKH

NQRZOHGJH� YDOXHV� VNLOOV� DQG SURFHVVHV UHODWHG WR

&ULWLFDO DQG &UHDWLYH 7KLQNLQJ�

&RQVLGHULQJ FRQWURYHUVLDO LVVXHV LQ VFLHQFH DOVR OHDGV

VWXGHQWV WR GHYHORS &ULWLFDO DQG &UHDWLYH 7KLQNLQJ

DELOLWLHV ZKHQ WKH\ DQDO\]H FRQIOLFWLQJ YDOXH

SRVLWLRQV� $V WKH\ GHYHORS D NQRZOHGJH EDVH DQG

EHJLQ WR IRUP WKHLU RZQ YDOXH SRVLWLRQV� 3HUVRQDO DQG

6RFLDO 9DOXHV DQG 6NLOOV DUH GHYHORSHG�

,QGHSHQGHQW /HDUQLQJ FDQ DOVR EH GHYHORSHG ZHOO LQ

VFLHQFH EHFDXVH RI WKH HPSKDVLV EHLQJ SODFHG RQ

YDULHW\ LQ LQVWUXFWLRQDO DSSURDFKHV� %\ SODFLQJ OHVV

HPSKDVLV RQ WUDGLWLRQDO OHFWXUH SUHVHQWDWLRQV�

WHDFKHUV WUDQVIHU PRUH RI WKH UHVSRQVLELOLW\ IRU

OHDUQLQJ IURP WKHPVHOYHV WR WKHLU VWXGHQWV� 7KH

VWXGHQW DVVXPHV D PRUH DFWLYH UROH LQ WKH FODVVURRP

H[SHULHQFH� 7KH WHDFKHU DVVXPHV WKH UROH RI WKH

OHDUQLQJ IDFLOLWDWRU�

7KH VFLHQFH FXUULFXOXP KDV WKH SRWHQWLDO IRU

GHYHORSLQJ ,QGHSHQGHQW /HDUQLQJ� %\ SXUVXLQJ WRSLFV

RI LQWHUHVW� ZLWK GLUHFWLRQ DQG HQFRXUDJHPHQW IURP

WKHLU WHDFKHUV� VWXGHQWV FDQ EHFRPH KLJKO\ PRWLYDWHG

DQG HQWKXVLDVWLF DERXW VFLHQFH� 7RSLFV LQ WKH

FXUULFXOXP RI FRQWHPSRUDU\ LQWHUHVW UHTXLUH WKDW

VWXGHQWV NHHS XS WR GDWH ZLWK FXUUHQW DIIDLUV� 7KH\

PD\ QHHG WR GR LQGHSHQGHQW VWXG\� XVLQJ D ZLGH

YDULHW\ RI UHVRXUFHV DQG GLIIHUHQW W\SHV RI PHGLD� WR

LQYHVWLJDWH WRSLFV RI FXUUHQW LQWHUHVW� 7KLV OHQGV LWVHOI

ZHOO WR 5HVRXUFH�%DVHG /HDUQLQJ� $V VWXGHQWV

H[DPLQH LVVXHV DQG QRWLFH WKH HIIHFWV WKDW FRPSHWLQJ

DQG FRQIOLFWLQJ SRLQWV RI YLHZ KDYH RQ VKDSLQJ WKRVH

LVVXHV� DQ DSSUHFLDWLRQ RI WKH VRFLDO LPSDFW RI VFLHQFH

ZLOO OLNHO\ HPHUJH� 0DNLQJ WKHVH FRQQHFWLRQV KHOSV

VWXGHQWV UHFRJQL]H WKDW OHDUQLQJ WDNHV SODFH

WKURXJKRXW OLIH� FRQWLQXLQJ DIWHU IRUPDO VFKRROLQJ KDV

HQGHG�

:KLOH VRPH VFLHQFH FRQWHQW FDQ EH LGHQWLILHG ZLWK

VSHFLILF &RPPRQ (VVHQWLDO /HDUQLQJV� TXLWH RIWHQ LW

FDQ QRW� 7KH &RPPRQ (VVHQWLDO /HDUQLQJV

GHYHORSHG LQ DQ\ JLYHQ OHVVRQ GR QRW GHSHQG

VROHO\ XSRQ FRQWHQW� EXW DOVR XSRQ WHDFKHU

EHKDYLRXU DQG PRGHOOLQJ� DQG XSRQ WKH

SURFHVVHV ZKLFK VWXGHQWV H[SHULHQFH� 7KH

WHDFKLQJ VWUDWHJLHV VHOHFWHG� WKURXJK FDUHIXO XQLW DQG

OHVVRQ SODQQLQJ� DUH ZKDW GHWHUPLQH ZKLFK &RPPRQ

(VVHQWLDO /HDUQLQJV ZLOO EH GHYHORSHG� DQG KRZ ZHOO

WKH\ ZLOO EH GHYHORSHG� 7KH NH\ SRLQW LV WKDW D

FRQVFLHQWLRXV HIIRUW WR LQFRUSRUDWH WKH &RPPRQ

(VVHQWLDO /HDUQLQJV FDQ PDNH D WUHPHQGRXV LPSDFW

RQ VWXGHQWV�

)RU PDQ\ WRSLFV LQ VFLHQFH� DQ\ RI WKH &RPPRQ

(VVHQWLDO /HDUQLQJV FDQ EH GHYHORSHG� :KLFK RQHV DUH

GHYHORSHG� DQG WR ZKDW H[WHQW DQ\ &RPPRQ (VVHQWLDO

/HDUQLQJ LV HPSKDVL]HG GHSHQGV RQ WKH JRDOV RI WKH

VFLHQFH FXUULFXOXP� WKH QHHGV RI WKH VWXGHQWV� DQG WKH

IRXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV EHLQJ DGGUHVVHG

LQ WKH XQLW� -XVW DV WKHUH DUH PDQ\ GLIIHUHQW ZD\V WR

WHDFK D OHVVRQ� VR WRR WKHUH DUH PDQ\ GLIIHUHQW ZD\V RI

LQFRUSRUDWLQJ WKH &RPPRQ (VVHQWLDO /HDUQLQJV LQWR

WKDW OHVVRQ� :KDW PDWWHUV LV WKDW WHDFKHUV GHYHORS

WKH &RPPRQ (VVHQWLDO /HDUQLQJV HIIHFWLYHO\� ZLWK WKH

VSHFLILF LQWHUHVWV DQG QHHGV RI WKHLU VWXGHQWV LQ PLQG�

7KH EHDXW\ RI LQFRUSRUDWLQJ WKH &RPPRQ (VVHQWLDO

/HDUQLQJV LQWR VFLHQFH LV WKDW� DV LQ RWKHU VXEMHFW

DUHDV� WKH ZD\V LQ ZKLFK WKLV FDQ EH GRQH DUH

G\QDPLF DQG IOH[LEOH� 7KH PHWKRGV XVHG FKDQJH DV

VWXGHQWV
 QHHGV FKDQJH�

*HQGHU�(TXLW\

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW

LV FRPPLWWHG WR SURYLGLQJ TXDOLW\ HGXFDWLRQ IRU DOO

VWXGHQWV LQ WKH .��� V\VWHP� ([SHFWDWLRQV EDVHG

SULPDULO\ RQ JHQGHU OLPLW VWXGHQWV
 DELOLW\ WR GHYHORS

WR WKHLU IXOOHVW SRWHQWLDO� :KLOH VRPH VWHUHRW\SLFDO

YLHZV DQG SUDFWLFHV KDYH GLVDSSHDUHG� RWKHUV UHPDLQ�

:KHUH VFKRROV HQGHDYRXU WR SURYLGH HTXDO

RSSRUWXQLW\ IRU PDOH DQG IHPDOH VWXGHQWV� FRQWLQXLQJ

HIIRUWV DUH UHTXLUHG WR DFKLHYH HTXDOLW\ RI EHQHILW RU

RXWFRPH� ,W LV WKH UHVSRQVLELOLW\ RI VFKRROV WR FUHDWH DQ

HGXFDWLRQDO HQYLURQPHQW IUHH RI JHQGHU ELDV� 7KLV FDQ

EH IDFLOLWDWHG E\ LQFUHDVHG XQGHUVWDQGLQJ DQG XVH RI

JHQGHU EDODQFHG PDWHULDO DQG QRQ�VH[LVW WHDFKLQJ

VWUDWHJLHV� %RWK IHPDOH DQG PDOH VWXGHQWV QHHG

HQFRXUDJHPHQW WR H[SORUH QRQWUDGLWLRQDO DV ZHOO DV

WUDGLWLRQDO RSWLRQV�

,Q RUGHU WR PHHW WKH JRDO RI JHQGHU HTXLW\ LQ WKH .�

�� V\VWHP� 6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG

(PSOR\PHQW LV FRPPLWWHG WR EULQJLQJ DERXW WKH

UHGXFWLRQ RI JHQGHU ELDV ZKLFK UHVWULFWV WKH

SDUWLFLSDWLRQ DQG FKRLFHV RI VWXGHQWV� ,W LV LPSRUWDQW

WKDW 6DVNDWFKHZDQ FXUULFXOD UHIOHFW WKH YDULHW\ RI

UROHV DQG WKH ZLGH UDQJH RI EHKDYLRXUV DQG DWWLWXGHV

DYDLODEOH WR DOO PHPEHUV RI VRFLHW\� 7KH QHZ FXUULFXOD

VWULYH WR SURYLGH JHQGHU�EDODQFHG FRQWHQW� DFWLYLWLHV�

DQG WHDFKLQJ DSSURDFKHV� ,W LV KRSHG WKDW WKLV ZLOO

DVVLVW WHDFKHUV LQ FUHDWLQJ DQ HQYLURQPHQW IUHH RI

VWHUHRW\SLQJ� HQDEOLQJ ERWK
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IHPDOHV DQG PDOHV WR VKDUH LQ DOO H[SHULHQFHV DQG

RSSRUWXQLWLHV ZKLFK GHYHORS WKHLU DELOLWLHV DQG WDOHQWV

WR WKH IXOOHVW�

7KHVH VXJJHVWLRQV IRU HQFRXUDJLQJ JHQGHU HTXLW\ LQ

VFLHQFH FODVVURRPV DUH DGDSWHG IURP *HQGHU (TXLW\� $

)UDPHZRUN IRU 3UDFWLFH �6DVNDWFKHZDQ (GXFDWLRQ�

������

� +DYH HTXDOO\ KLJK H[SHFWDWLRQV IRU VWXGHQWV RI ERWK

JHQGHUV�

� 3URYLGH RSSRUWXQLWLHV IRU ERWK IHPDOH DQG PDOH

VWXGHQWV WR GHVLJQ DQG FRQGXFW WKHLU RZQ VFLHQFH

LQYHVWLJDWLRQV�

� 6HOHFW ZULWWHQ PDWHULDO ZKLFK LV JHQGHU HTXLWDEOH�

DQG EULQJ WR WKH DWWHQWLRQ RI RWKHU VWDII JHQGHU

ELDVHG SRUWLRQV RI PDWHULDOV FXUUHQWO\ LQ XVH�

� (QFRXUDJH DQG UHZDUG LQWHOOHFWXDO ULVN WDNLQJ LQ

VFLHQFH�

� $VN GLYHUJHQW TXHVWLRQV�

� (QVXUH WKDW ERWK JHQGHUV KDYH FRPSDUDEOH DFFHVV

WR DQG WLPH ZLWK ODERUDWRU\ HTXLSPHQW�

� 3URYLGH DFWLYLWLHV ZKLFK KDYH VWXGHQW�GLUHFWHG

FRPSRQHQWV�

� (QFRXUDJH LQQRYDWLYH VROXWLRQV�

� 3URYLGH LQIRUPDWLRQ DERXW VFLHQWLVWV RI ERWK

JHQGHUV�

� 6XSSRUW WKH SDUWLFLSDWLRQ RI ERWK JHQGHUV LQ VFLHQFH

IDLUV�

� ,QFUHDVH DZDUHQHVV DERXW QRQWUDGLWLRQDO FDUHHUV IRU

VWXGHQWV RI ERWK JHQGHUV�

� +DYH PL[HG JHQGHU JURXSLQJV IRU SURMHFWV DQG

LQYHVWLJDWLRQV�

5HVRXUFH�%DVHG�/HDUQLQJ

5HVRXUFH�EDVHG WHDFKLQJ DQG OHDUQLQJ LV D PHDQV E\

ZKLFK WHDFKHUV FDQ JUHDWO\ DVVLVW WKH GHYHORSPHQW RI

DWWLWXGHV DQG DELOLWLHV IRU LQGHSHQGHQW� OLIH�ORQJ

OHDUQLQJ� 5HVRXUFH�EDVHG LQVWUXFWLRQ LQYROYHV XQLWV

WKDW LQWHJUDWH UHVRXUFHV ZLWK FODVVURRP DVVLJQPHQWV�

DQG WHDFK VWXGHQWV WKH SURFHVVHV QHHGHG WR ILQG�

DQDO\]H� DQG SUHVHQW LQIRUPDWLRQ� 7HDFKHUV� WHDFKHU�

OLEUDULDQV� DQG RWKHU SURIHVVLRQDO VWDII PD\ EH

LQYROYHG LQ SODQQLQJ VXFK XQLWV�

5HVRXUFH�EDVHG LQVWUXFWLRQ LV DQ DSSURDFK WR

FXUULFXOXP WKDW LQYROYHV VWXGHQWV ZLWK DOO W\SHV RI

UHVRXUFHV� 6RPH SRVVLEOH UHVRXUFHV DUH� ERRNV�

PDJD]LQHV� ILOPV� DXGLRWDSHV DQG YLGHRWDSHV�

FRPSXWHU VRIWZDUH DQG GDWDEDVHV� PDQLSXODEOH

REMHFWV� FRPPHUFLDO JDPHV� PDSV� SHRSOH DQG

FRPPXQLW\ UHVRXUFHV� PXVHXPV� ILHOG WULSV� SLFWXUHV

DQG VWXG\ SULQWV� UHDO REMHFWV DQG DUWLIDFWV� DQG PHGLD

SURGXFWLRQ HTXLSPHQW�

5HVRXUFH�EDVHG OHDUQLQJ LV VWXGHQW�FHQWUHG� ,W RIIHUV

VWXGHQWV RSSRUWXQLWLHV WR FKRRVH� WR H[SORUH� DQG WR

GLVFRYHU� 6WXGHQWV ZKR DUH HQFRXUDJHG WR PDNH

FKRLFHV� LQ DQ HQYLURQPHQW ULFK LQ UHVRXUFHV ZKHUH

WKHLU WKRXJKWV DQG IHHOLQJV DUH UHVSHFWHG� DUH DVVLVWHG

WR EHFRPH DXWRQRPRXV OHDUQHUV�

7KH IROORZLQJ SRLQWV ZLOO KHOS WHDFKHUV XVH UHVRXUFH�

EDVHG WHDFKLQJ DQG OHDUQLQJ�

� 'LVFXVV WKH REMHFWLYHV IRU WKH XQLW ZLWK VWXGHQWV�

)RFXV WKH GLVFXVVLRQ RQ KRZ WKH VWXGHQWV FDQ UHODWH

WKH REMHFWLYHV WR WKHLU HQYLURQPHQW� GLIIHUHQW

FXOWXUHV DQG RWKHU IDFWRUV ZKLFK DUH DSSURSULDWH WR

WKHLU VLWXDWLRQ� &RUUHODWH QHHGHG UHVHDUFK VNLOOV

ZLWK WKH DFWLYLWLHV LQ WKH XQLW� VR WKDW VNLOOV DUH

DOZD\V WDXJKW LQ WKH FRQWH[W RI DSSOLFDWLRQ� :RUN

ZLWK \RXU WHDFKHU�OLEUDULDQ� LI RQH LV DYDLODEOH�

�0RGHO IRU VWXGHQWV D YDULHW\ RI ZD\V WR JDWKHU�

RUJDQL]H� DQG VKDUH LQIRUPDWLRQ�

� 3ODQ LQ JRRG WLPH ZLWK WKH RWKHU VFKRRO VWDII VR WKDW

DGHTXDWH UHVRXUFHV DUH DYDLODEOH� DQG GHFLVLRQV DUH

PDGH DERXW VKDUHG WHDFKLQJ UHVSRQVLELOLWLHV� LI

DSSOLFDEOH�

� 8VH D YDULHW\ RI UHVRXUFHV LQ FODVVURRP WHDFKLQJ�

VKRZLQJ VWXGHQWV WKDW \RX DUH D UHVHDUFKHU ZKR

FRQVWDQWO\ VHHNV RXW VRXUFHV RI NQRZOHGJH� 'LVFXVV

ZLWK WKHP WKH XVH RI RWKHU OLEUDULHV� JRYHUQPHQW

GHSDUWPHQWV� PXVHXPV� DQG YDULRXV RXWVLGH

DJHQFLHV LQ WKHLU UHVHDUFK�

� $VN WKH WHDFKHU�OLEUDULDQ �LI DYDLODEOH� WR SURYLGH

UHVRXUFH OLVWV DQG ELEOLRJUDSKLHV ZKHQ QHHGHG�

� 3DUWLFLSDWH LQ� DQG KHOS SODQ� LQVHUYLFH SURJUDPV RQ

XVLQJ UHVRXUFHV HIIHFWLYHO\�

� &RQWLQXDOO\ UHTXHVW JRRG FXUULFXOXP PDWHULDOV IRU

DGGLWLRQ WR WKH OLEUDU\ FROOHFWLRQ�

� 6XSSRUW WKH HVVHQWLDO UROH RI WKH OLEUDU\ UHVRXUFH

FHQWUH DQG WKH WHDFKHU�OLEUDULDQ LQ GLVFXVVLRQV ZLWK

FROOHDJXHV� SULQFLSDOV� DQG GLUHFWRUV�

� $FWLYHO\ LQYROYH \RXUVHOI DQG \RXU VWXGHQWV LQ

HYDOXDWLQJ WKH UHVRXUFHV IRU ELDV�

�0DNH XVH RI WKH ,QQRYDWRUV LQ WKH 6FKRROV

SURJUDP�

0RUH LQIRUPDWLRQ RQ 5HVRXUFH�%DVHG /HDUQLQJ PD\

EH IRXQG LQ 6FLHQFH 3URJUDP 2YHUYLHZ DQG

&RQQHFWLRQV .��� DQG LQ 5HVRXUFH�%DVHG /HDUQLQJ�

3ROLF\� *XLGHOLQHV DQG 5HVSRQVLELOLWLHV IRU

6DVNDWFKHZDQ /HDUQLQJ 5HVRXUFH &HQWUHV

�6DVNDWFKHZDQ (GXFDWLRQ� ������
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,QGLDQ�DQG�0pWLV�&XUULFXOXP�3HUVSHFWLYHV

7KH LQWHJUDWLRQ RI ,QGLDQ DQG 0pWLV FRQWHQW LQWR WKH

.LQGHUJDUWHQ WR *UDGH �� FXUULFXOXP IXOILOV D FHQWUDO

UHFRPPHQGDWLRQ RI 'LUHFWLRQV� 7KH )LYH <HDU $FWLRQ

3ODQ IRU 1DWLYH &XUULFXOXP 'HYHORSPHQW IXUWKHU

DUWLFXODWHV WKH FRPPLWPHQW DQG SURFHVV� ,Q DGGLWLRQ�

WKH ���� ,QGLDQ DQG 0pWLV (GXFDWLRQ 3ROLF\ IURP

.LQGHUJDUWHQ WR *UDGH �� PDNHV WKH VWDWHPHQW�

6DVNDWFKHZDQ (GXFDWLRQ UHFRJQL]HV WKDW WKH ,QGLDQ

DQG 0pWLV SHRSOHV RI WKH SURYLQFH DUH KLVWRULFDOO\

XQLTXH SHRSOHV DQG RFFXS\ D XQLTXH DQG ULJKWIXO

SODFH LQ VRFLHW\ WRGD\� 6DVNDWFKHZDQ (GXFDWLRQ

UHFRJQL]HV WKDW HGXFDWLRQ SURJUDPV PXVW PHHW WKH

QHHGV RI ,QGLDQ DQG 0pWLV SHRSOHV� DQG WKDW

FKDQJHV WR H[LVWLQJ SURJUDPV DUH DOVR QHFHVVDU\ WR

EHQHILW DOO VWXGHQWV� �S���

,W LV UHFRJQL]HG WKDW� LQ D SOXUDOLVWLF VRFLHW\�

DIILUPDWLRQ RI FXOWXUH EHQHILWV HYHU\RQH� ,WV

UHSUHVHQWDWLRQ LQ DOO DVSHFWV RI WKH VFKRRO

HQYLURQPHQW HQDEOHV FKLOGUHQ WR DFTXLUH D SRVLWLYH

JURXS LGHQWLW\� ,QVWUXFWLRQDO UHVRXUFHV ZKLFK UHIOHFW

,QGLDQ DQG 0pWLV FXOWXUHV VLPLODUO\ SURYLGH

PHDQLQJIXO DQG UHOHYDQW H[SHULHQFHV IRU FKLOGUHQ RI

,QGLDQ DQG 0pWLV DQFHVWU\ DQG SURPRWH WKH JURZWK RI

SRVLWLYH DWWLWXGHV LQ DOO VWXGHQWV WRZDUGV ,QGLDQ DQG

0pWLV SHRSOHV� $ZDUHQHVV RI RQH
V RZQ FXOWXUH� DQG

WKH FXOWXUHV RI RWKHUV� IRUPV WKH EDVLV IRU SRVLWLYH

VHOI�FRQFHSW� 8QGHUVWDQGLQJ RWKHU FXOWXUHV HQKDQFHV

OHDUQLQJ DQG HQULFKHV VRFLHW\� ,W DOVR SURPRWHV DQ

DSSUHFLDWLRQ RI WKH SOXUDOLVWLF QDWXUH RI &DQDGLDQ

VRFLHW\�

,QGLDQ DQG 0pWLV VWXGHQWV LQ 6DVNDWFKHZDQ KDYH

YDULHG FXOWXUDO EDFNJURXQGV DQG FRPH IURP

JHRJUDSKLF DUHDV HQFRPSDVVLQJ QRUWKHUQ� UXUDO� DQG

XUEDQ HQYLURQPHQWV� 7HDFKHUV PXVW EH JLYHQ

VXSSRUW WKDW HQDEOHV WKHP WR FUHDWH LQVWUXFWLRQDO

SODQV UHOHYDQW WR PHHWLQJ GLYHUVH QHHGV� 9DULHG

VRFLDO� FXOWXUDO� DQG OLQJXLVWLF EDFNJURXQGV RI ,QGLDQ

DQG 0pWLV VWXGHQWV LPSO\ D UDQJH RI VWUHQJWKV DQG

OHDUQLQJ RSSRUWXQLWLHV IRU WHDFKHUV WR GUDZ XSRQ�

([SOLFLW JXLGDQFH� KRZHYHU� LV QHHGHG WR DVVLVW

WHDFKHUV LQ PHHWLQJ WKH FKDOOHQJH E\ HQDEOLQJ WKHP WR

PDNH DSSURSULDWH FKRLFHV LQ EURDG DUHDV RI

FXUULFXOXP VXSSRUW� 7KHRUHWLFDO FRQFHSWV LQ DQWL�ELDV

FXUULFXOD� FURVV�FXOWXUDO HGXFDWLRQ� DSSOLHG

VRFLR�OLQJXLVWLFV� ILUVW DQG VHFRQG ODQJXDJH

DFTXLVLWLRQ� DQG VWDQGDUG DQG QRQ�VWDQGDUG XVDJH RI

ODQJXDJH DUH EHFRPLQJ LQFUHDVLQJO\ LPSRUWDQW WR

FODVVURRP LQVWUXFWLRQ� &DUH PXVW EH WDNHQ WR HQVXUH

WHDFKHUV XWLOL]H D YDULHW\ RI WHDFKLQJ PHWKRGV WKDW

EXLOG XSRQ WKH NQRZOHGJH� FXOWXUHV� DQG OHDUQLQJ

VW\OHV VWXGHQWV SRVVHVV� $OO FXUULFXOD QHHG VSHFLILF

NLQGV RI DGDSWDWLRQV WR FODVVURRP VWUDWHJLHV IRU

HIIHFWLYH XVH�

7KH ILQDO UHVSRQVLELOLW\ IRU DFFXUDWH DQG DSSURSULDWH

LQFOXVLRQ RI ,QGLDQ DQG 0pWLV FRQWHQW LQ LQVWUXFWLRQ

UHVWV RQ WHDFKHUV� 7KH\ KDYH WKH DGGHG UHVSRQVLELOLW\

RI HYDOXDWLQJ UHVRXUFHV IRU ELDV� DQG WHDFKLQJ

VWXGHQWV WR UHFRJQL]H ELDV�

7KHVH SRLQWV VXPPDUL]H H[SHFWDWLRQV IRU ,QGLDQ DQG

0pWLV FRQWHQW DQG SHUVSHFWLYHV LQ FXUULFXOD�

PDWHULDOV� DQG LQVWUXFWLRQ�

� &RQFHQWUDWH RQ SRVLWLYH DQG DFFXUDWH LPDJHV�

� 5HLQIRUFH DQG FRPSOHPHQW EHOLHIV DQG YDOXHV�

� ,QFOXGH KLVWRULFDO DQG FRQWHPSRUDU\ LQVLJKWV�

� 5HIOHFW WKH OHJDO� SROLWLFDO� VRFLDO� HFRQRPLF DQG

UHJLRQDO GLYHUVLW\ RI ,QGLDQ DQG 0pWLV SHRSOHV�

� $IILUP OLIH H[SHULHQFHV DQG SURYLGH RSSRUWXQLW\ IRU

H[SUHVVLRQ RI IHHOLQJV�

7KH IROORZLQJ LGHDV FDQ HQFRXUDJH LQWHJUDWLRQ RI

,QGLDQ DQG 0pWLV SHUVSHFWLYHV LQ DOO VFLHQFH

FODVVURRPV�

� ,QYHVWLJDWH SKHQRPHQD DQG LVVXHV UHODWHG WR WKH

VWXGHQWV
 HQYLURQPHQW�

� (QFRXUDJH VWXGHQWV WR LQYHVWLJDWH WKHLU ZRUOG�

EDVHG RQ WRSLFV RI LQWHUHVW WR WKHP�

� 8VH DQ DFWLYLW\�EDVHG KDQGV�RQ DSSURDFK WR

SURPRWH VXFFHVV DQG WKH GHYHORSPHQW RI D SRVLWLYH

VHOI�LPDJH�

� 8VH UHVRXUFHV� ERWK FRQFUHWH DQG SLFWRULDO� ZLWK

ZKLFK WKH VWXGHQW LV IDPLOLDU DQG FRPIRUWDEOH�

� ,QFOXGH VWXGHQW�IRFXVHG SURMHFWV�

� 3URYLGH RSSRUWXQLWLHV IRU WKH FROOHFWLRQ RI GDWD�

� 'HPRQVWUDWH KRZ VFLHQFH DSSOLHV WR RWKHU VXEMHFW

DUHDV DQG WR GDLO\ OLIH�

� 3URYLGH RSSRUWXQLWLHV IRU VWXGHQWV WR ZRUN WRJHWKHU

LQ FRRSHUDWLYH JURXSV RI YDULRXV VL]HV�

� (QFRXUDJH VWXGHQWV WR SUHVHQW WKHLU LGHDV DQG WKH

UHVXOWV RI WKHLU LQYHVWLJDWLRQV WR WKHLU SHHUV LQ ERWK

RUDO DQG ZULWWHQ IRUPV�

� ,QWHJUDWH VFLHQWLILF LGHDV DVVRFLDWHG ZLWK WUDGLWLRQDO

,QGLDQ DQG 0pWLV FXOWXUHV�

7KH ZD\V LQ ZKLFK D SHRSOH DUH UHIHUUHG WR GHWHUPLQH

KRZ WKH\ ZLOO EH SHUFHLYHG E\ RWKHUV� 7HUPV HYROYH

DQG PD\ YDU\ E\ ORFDWLRQ DQG LQ VSHFLILF VLWXDWLRQV�

7KH WHUP �,QGLDQ� PD\ EH DSSURSULDWH LQ VRPH

VLWXDWLRQV DQG QRW LQ RWKHUV� 3HRSOH LQ WKH ORFDO

FRPPXQLW\ DUH RIWHQ WKH EHVW MXGJH RI ZKDW WHUPV

DSSO\ WR JURXSV RI SHRSOHV� &RQVXOW 'LYHUVH 9RLFHV

�S��� IRU DGYLFH�
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,QVWUXFWLRQDO�$SSURDFKHV

7KH IDFWRUV RI VFLHQWLILF OLWHUDF\ DQG WKH &RPPRQ

(VVHQWLDO /HDUQLQJV DUH WKH IRXQGDWLRQV RI WKH .���

6FLHQFH SURJUDP� ,Q RUGHU WR JLYH VWXGHQWV D FKDQFH WR

GHYHORS WKHLU XQGHUVWDQGLQJV DQG DELOLWLHV LQ WKHVH

IRXQGDWLRQV� LW LV QHFHVVDU\ IRU WHDFKHUV WR XVH D

EURDG UDQJH RI LQVWUXFWLRQDO DSSURDFKHV� ,QVWUXFWLRQDO

$SSURDFKHV� $ )UDPHZRUN IRU 3URIHVVLRQDO 3UDFWLFH

�6DVNDWFKHZDQ (GXFDWLRQ� ����� SURYLGHV D

IUDPHZRUN WR KHOS WHDFKHUV XQGHUVWDQG DQG

LPSOHPHQW D YDULHW\ RI PHWKRGV RI WHDFKLQJ� 7KH

VFLHQFH FXUULFXOXP KDV EHHQ GHVLJQHG WR VXSSRUW

WHDFKHUV LQ XVLQJ VXFK D EURDG�EDVHG DSSURDFK LQ WKH

FODVVURRP E\ PDNLQJ WKH FXUULFXOXP IOH[LEOH HQRXJK

WR DFFRPPRGDWH WKHLU SODQV� 6SHFLILF LQIRUPDWLRQ RQ

WHDFKLQJ VFLHQFH XVLQJ D YDULHW\ RI VWUDWHJLHV FDQ EH

IRXQG LQ 7HDFKLQJ 6FLHQFH 7KURXJK D 6FLHQFH�

7HFKQRORJ\�6RFLHW\�(QYLURQPHQW $SSURDFK� $Q

,QVWUXFWLRQ *XLGH �6,'58� ������

,GHDV RQ DGDSWLQJ WKH FXUULFXOXP WR WKH FODVVURRP

FDQ EH IRXQG RQ SDJH �� RI WKLV *XLGH� LQ WKH VHFWLRQ

WLWOHG 7KH $GDSWLYH 'LPHQVLRQ LQ WKH 0LGGOH

/HYHO 6FLHQFH &XUULFXOXP�

:KHQ YDU\LQJ LQVWUXFWLRQDO DSSURDFKHV DUH XVHG�

HYDOXDWLRQ WHFKQLTXHV PXVW EH PDWFKHG WR WKH

DSSURDFKHV� ,I VWXGHQWV OHDUQ E\ GRLQJ� DVVHVVPHQWV

PD\ LQYROYH VWXGHQWV VKRZLQJ ZKDW WKH\ FDQ GR�

6WXGHQW DVVHVVPHQW VKRXOG UHIOHFW WKH PHWKRGV RI

LQVWUXFWLRQ� )LJXUH � RQ SDJH �� RXWOLQHV VRPH RI WKH

UHODWLRQVKLSV EHWZHHQ LQVWUXFWLRQDO PHWKRGV DQG

DVVHVVPHQW WHFKQLTXHV�

7KH YHUEV RI WKH /HDUQLQJ 2EMHFWLYHV OLVWHG IRU WKH

XQLWV VXJJHVW YDULRXV DSSURDFKHV WR LQVWUXFWLRQ� DQG

UHLWHUDWH VRPH SURFHVVHV RI VFLHQFH� 1RWH WKHVH

H[DPSOHV�

� DQDO\]H � H[DPLQH

� DVVHVV � H[SODLQ

� FODVVLI\ � H[SORUH

� FRPSDUH � LGHQWLI\

� FUHDWH � LQYHVWLJDWH

� GHEDWH � PDS

� GHWHUPLQH � UHFRJQL]H

� GHYHORS � UHODWH

� GLVFXVV � WHVW

� GLVWLQJXLVK � XVH

,I FRQFHSW PDSSLQJ KDV EHHQ XVHG DV D PHWKRG WR KHOS

VWXGHQWV DQDO\]H WKH LQWHUUHODWLRQVKLSV LQKHUHQW LQ D

JUDVVODQG FRPPXQLW\� WKHQ D FRQFHSW PDS� HVVD\� RU

PXUDO PLJKW EH DSSURSULDWH ZD\V RI DVNLQJ VWXGHQWV

WR FRPPXQLFDWH ZKDW WKH\ KDYH OHDUQHG�
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)LJXUH �� &RUUHODWLQJ�,QVWUXFWLRQ��(YDOXDWLRQ��DQG�6FLHQFH�*RDOV

,QVWUXFWLRQDO

6WUDWHJLHV

6RPH ,PSRUWDQW ,QVWUXFWLRQDO

0HWKRGV IRU 6FLHQFH

�6HH S� ��� ,QVWUXFWLRQDO

$SSURDFKHV� $ )UDPHZRUN IRU

3URIHVVLRQDO 3UDFWLFH�

6RPH &RUUHVSRQGLQJ

$VVHVVPHQW 7HFKQLTXHV

�6HH SDJHV ��� �� 6WXGHQW

(YDOXDWLRQ� $ 7HDFKHU

+DQGERRN�

'6/

0DMRU

(PSKDVLV

�6HH S� ���

WKLV

*XLGH�

'LUHFW � 'HPRQVWUDWLRQV

�0DVWHU\ /HFWXUH

� 6WUXFWXUHG 2YHUYLHZ

� *URXS�,QGLYLGXDO �3HHU�6HOI��

3HUIRUPDQFH $VVHVVPHQWV�

:ULWWHQ $VVHVVPHQWV

� 6KRUW�$QVZHU 4XL]]HV 	 7HVWV

%� (

,QGLUHFW � &RQFHSW 0DSSLQJ�)RUPDWLRQ�

$WWDLQPHQW

� ,QTXLU\

� 3UREOHP 6ROYLQJ

� ,QGLYLGXDO�*URXS�

3UHVHQWDWLRQV

� 2UDO $VVHVVPHQWV

� 3HUIRUPDQFH $VVHVVPHQWV

�:ULWWHQ $VVLJQPHQWV

$�'

([SHULHQWLDO � &RQGXFWLQJ ([SHULPHQWV

� )LHOG 2EVHUYDWLRQV 	 7ULSV

�0RGHO %XLOGLQJ

� 6LPXODWLRQV

� *URXS�,QGLYLGXDO�

3HUIRUPDQFH $VVHVVPHQWV�

:ULWWHQ $VVLJQPHQWV�

3UHVHQWDWLRQV

� 3HHU�6HOI� 2UDO $VVHVVPHQWV

� 7HFKQLFDO 6NLOOV

%� &� (

,QGHSHQGHQW

6WXG\

� &RPSXWHU $VVLVWHG ,QVWUXFWLRQ

� (VVD\V 	 5HSRUWV

� +RPHZRUN

� 5HVHDUFK 3URMHFWV

� 3HUIRUPDQFH $VVHVVPHQWV

� 3RUWIROLRV

� 3UHVHQWDWLRQV

� 4XL]]HV

�:ULWWHQ $VVLJQPHQWV

$OO

,QWHUDFWLYH � %UDLQVWRUPLQJ

� &R�RSHUDWLYH /HDUQLQJ *URXSV

� 'LVFXVVLRQ

� /DERUDWRU\ *URXSV

� *URXS�3HHU� 2UDO

$VVHVVPHQWV

�:ULWWHQ $VVLJQPHQWV

� 6HOI�$VVHVVPHQW�3HHU

$OO

 $QFHGRWDO 5HFRUGV� 2EVHUYDWLRQ &KHFNOLVWV� DQG 5DWLQJ 6FDOHV FDQ EH XVHG DV PHWKRGV RI GDWD

UHFRUGLQJ ZLWK DOO RI WKH FDWHJRULHV�

6RPH $GDSWLYH 'LPHQVLRQ 9DULDEOHV

&XUULFXOXP

� SULRU NQRZOHGJH� VNLOOV

� WRSLFV

� PDWHULDOV

� HYDOXDWLRQ

,QVWUXFWLRQ

� VWUDWHJLHV� PHWKRGV� VNLOOV

� SDFLQJ DQG WLPH

� IHHGEDFN� PRGLILFDWLRQ DQG

UHIOHFWLRQ

/HDUQLQJ (QYLURQPHQW

� FODVVURRP FOLPDWH

� JURXSLQJ

� VXSSRUW

� SK\VLFDO VHWWLQJ
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$VVHVVPHQW�DQG�(YDOXDWLRQ

:K\�&RQVLGHU�$VVHVVPHQW�DQG�(YDOXDWLRQ"

0XFK UHVHDUFK LQ HGXFDWLRQ DURXQG WKH ZRUOG LV

FXUUHQWO\ IRFXVLQJ RQ DVVHVVPHQW DQG HYDOXDWLRQ� ,W

KDV EHFRPH FOHDU� DV PRUH DQG PRUH UHVHDUFK ILQGLQJV

DFFXPXODWH� WKDW D EURDGHU UDQJH RI DWWULEXWHV QHHG

WR EH DVVHVVHG DQG HYDOXDWHG WKDQ KDV EHHQ

FRQVLGHUHG LQ WKH SDVW� $ ZLGH YDULHW\ RI ZD\V RI GRLQJ

WKLV DUH VXJJHVWHG� $VVHVVPHQW DQG HYDOXDWLRQ DUH

EHVW DGGUHVVHG IURP WKH YLHZSRLQW RI VHOHFWLQJ ZKDW

DSSHDUV PRVW YDOLG LQ DOORZLQJ VWXGHQWV WR VKRZ ZKDW

WKH\ KDYH OHDUQHG�

,Q 6WXGHQW (YDOXDWLRQ� $ 7HDFKHU +DQGERRN

�6DVNDWFKHZDQ (GXFDWLRQ� ����� WKH GLIIHUHQFH

EHWZHHQ WKH YDULRXV IRUPV RI HYDOXDWLRQ LV H[SODLQHG�

6WXGHQW HYDOXDWLRQ IRFXVHV RQ WKH FROOHFWLRQ DQG

LQWHUSUHWDWLRQ RI GDWD ZKLFK ZRXOG LQGLFDWH VWXGHQW

SURJUHVV� 7KLV� LQ FRPELQDWLRQ ZLWK WHDFKHU VHOI�

HYDOXDWLRQ DQG SURJUDP HYDOXDWLRQ� SURYLGHV D IXOO

HYDOXDWLRQ�

,QIRUPDWLRQ LQ 6DVNDWFKHZDQ (GXFDWLRQ�

7UDLQLQJ� DQG (PSOR\PHQW GRFXPHQWV VKRXOG

EH XVHG WR KHOS GHYHORS DQ RYHUDOO HYDOXDWLRQ

SODQ�

3KDVHV�RI�WKH�(YDOXDWLRQ�3URFHVV

(YDOXDWLRQ FDQ EH YLHZHG DV D F\FOLFDO SURFHVV

LQFOXGLQJ IRXU SKDVHV� SUHSDUDWLRQ� DVVHVVPHQW�

HYDOXDWLRQ� DQG UHIOHFWLRQ� 7KH HYDOXDWLRQ SURFHVV

LQYROYHV WKH WHDFKHU DV D GHFLVLRQ PDNHU WKURXJKRXW

DOO IRXU SKDVHV�

� ,Q WKH SUHSDUDWLRQ SKDVH� GHFLVLRQV DUH PDGH

ZKLFK LGHQWLI\ ZKDW LV WR EH HYDOXDWHG� WKH W\SH RI

HYDOXDWLRQ �IRUPDWLYH� VXPPDWLYH� RU GLDJQRVWLF� WR

EH XVHG� WKH FULWHULD DJDLQVW ZKLFK VWXGHQW

OHDUQLQJ RXWFRPHV ZLOO EH MXGJHG� DQG WKH PRVW

DSSURSULDWH DVVHVVPHQW VWUDWHJLHV ZLWK ZKLFK WR

JDWKHU LQIRUPDWLRQ RQ VWXGHQW SURJUHVV� 'HFLVLRQV

PDGH GXULQJ WKLV SKDVH IRUP WKH EDVLV IRU SODQQLQJ

GXULQJ WKH UHPDLQLQJ SKDVHV�

� 'XULQJ WKH DVVHVVPHQW SKDVH� LGHQWLI\

LQIRUPDWLRQ�JDWKHULQJ VWUDWHJLHV� FRQVWUXFW RU

VHOHFW LQVWUXPHQWV� DGPLQLVWHU WKHP WR WKH

VWXGHQW� DQG FROOHFW WKH LQIRUPDWLRQ RQ VWXGHQW

OHDUQLQJ SURJUHVV� 7KH LGHQWLILFDWLRQ DQG

HOLPLQDWLRQ RI ELDV �VXFK DV JHQGHU DQG FXOWXUH

ELDV� IURP WKH DVVHVVPHQW VWUDWHJLHV DQG

LQVWUXPHQWV� DQG WKH GHWHUPLQDWLRQ RI ZKHUH�

ZKHQ� DQG KRZ DVVHVVPHQWV ZLOO EH FRQGXFWHG DUH

LPSRUWDQW FRQVLGHUDWLRQV �

� 'XULQJ WKH HYDOXDWLRQ SKDVH� WKH LQIRUPDWLRQ

JDWKHUHG GXULQJ WKH DVVHVVPHQW SKDVH LV XVHG WR

PDNH MXGJHPHQWV DERXW VWXGHQW SURJUHVV� %DVHG

RQ WKH MXGJHPHQWV �HYDOXDWLRQV�� GHFLVLRQV DERXW

VWXGHQW OHDUQLQJ SURJUDPV DUH PDGH DQG UHSRUWHG

WR VWXGHQWV� SDUHQWV� DQG DSSURSULDWH VFKRRO

SHUVRQQHO�

� 7KH UHIOHFWLRQ SKDVH DOORZV \RX WR SRQGHU WKH

VXFFHVVHV DQG VKRUWIDOOV RI WKH SUHYLRXV SKDVHV�

6SHFLILFDOO\� HYDOXDWH WKH XWLOLW\ DQG

DSSURSULDWHQHVV RI WKH DVVHVVPHQW VWUDWHJLHV XVHG�

DQG PDNH GHFLVLRQV FRQFHUQLQJ LPSURYHPHQWV RU

PRGLILFDWLRQV WR VXEVHTXHQW WHDFKLQJ DQG

DVVHVVPHQW� 6FLHQFH 3URJUDP 2YHUYLHZ DQG

&RQQHFWLRQV .��� FRQWDLQV TXHVWLRQV WKDW

HQFRXUDJH UHIOHFWLRQ RQ VWXGHQW DVVHVVPHQW� \RXU

RZQ SODQQLQJ� DQG RQ WKH VWUXFWXUH RI WKH

FXUULFXOXP�

)RUPDWLYH� GLDJQRVWLF� DQG VXPPDWLYH HYDOXDWLRQ

SURFHVVHV HDFK LQYROYH DOO IRXU SKDVHV� 7KH

UHODWLRQVKLS RI WKH SKDVHV LV LOOXVWUDWHG LQ )LJXUH ��

)LJXUH �� 3URFHVV RI 6WXGHQW (YDOXDWLRQ
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$VVHVVLQJ�6WXGHQW�3URJUHVV

6SHFLILF DVVHVVPHQW WHFKQLTXHV DUH VHOHFWHG LQ RUGHU

WR FROOHFW LQIRUPDWLRQ DERXW KRZ ZHOO VWXGHQWV DUH

DFKLHYLQJ REMHFWLYHV� :KLFK DVVHVVPHQW WHFKQLTXHV

DUH FKRVHQ GHSHQGV RQ ZKDW WKH WHDFKHU ZDQWV WKH

VWXGHQWV WR GHPRQVWUDWH� WKH FDSDELOLWLHV RI WKH

VWXGHQWV� DQG RQ ZKDW WKH VWXGHQWV KDYH EHHQ GRLQJ

LQ FODVV� 7KH HQYLURQPHQW DQG FXOWXUH RI WKH VWXGHQWV

LV DOVR DQ LPSRUWDQW FRQVLGHUDWLRQ�

9DULRXV DVVHVVPHQW WHFKQLTXHV DUH OLVWHG KHUH IRU

UHIHUHQFH� (DFK WHDFKHU PXVW H[HUFLVH SURIHVVLRQDO

MXGJHPHQW LQ GHWHUPLQLQJ ZKLFK WHFKQLTXHV VXLW WKH

SDUWLFXODU SXUSRVHV RI WKH DVVHVVPHQW� 1R WZR

VLWXDWLRQV DUH LGHQWLFDO VR QR WZR HYDOXDWLRQ

VWUDWHJLHV VKRXOG EH LGHQWLFDO� )RU IXUWKHU LQIRUPDWLRQ

RQ DVVHVVPHQW VWUDWHJLHV DQG RQ LQVWUXPHQWV WR

FROOHFW DQG UHFRUG LQIRUPDWLRQ DERXW VWXGHQW OHDUQLQJ�

UHIHU WR WKH 6WXGHQW (YDOXDWLRQ� $ 7HDFKHU +DQGERRN

�6DVNDWFKHZDQ (GXFDWLRQ� ������

)ROORZLQJ LV D OLVW RI VSHFLILF VWXGHQW DVVHVVPHQW

WHFKQLTXHV IURP WKH +DQGERRN� SDJH �� �

0HWKRGV RI RUJDQL]DWLRQ

� DVVHVVPHQW VWDWLRQV

� LQGLYLGXDO HYDOXDWLRQV

� JURXS HYDOXDWLRQV

� FRQWUDFWV

� VHOI� DQG SHHU�DVVHVVPHQWV

� SRUWIROLRV

0HWKRGV RI GDWD UHFRUGLQJ

� DQHFGRWDO UHFRUGV

� REVHUYDWLRQ FKHFNOLVWV

� UDWLQJ VFDOHV

2QJRLQJ VWXGHQW DFWLYLWLHV

� ZULWWHQ DVVLJQPHQWV

� SUHVHQWDWLRQV

� SHUIRUPDQFH DVVHVVPHQWV

� KRPHZRUN

4XL]]HV DQG WHVWV

� RUDO DVVHVVPHQW

� SHUIRUPDQFH WHVWV

� H[WHQGHG RSHQ UHVSRQVH LWHPV

� VKRUW DQVZHU LWHPV

6WXGHQW�$VVHVVPHQW�LQ�6FLHQFH

$W WKH VWDUW RI DQ\ FODVV� \RX� WKH WHDFKHU� KDYH D

JURXS RI QHZ VWXGHQWV� 7KH VWXGHQWV DUH QHZ� HYHQ LI

WKH\ NQRZ HDFK RWKHU RU NQRZ \RX� EHFDXVH WKH\ ZLOO

EH GHDOLQJ ZLWK GLIIHUHQW PDWHULDO� IURP D GLIIHUHQW

SRLQW RI YLHZ� ZLWKLQ DQ HYROYLQJ V\VWHP RI

LQWHUDFWLRQV� 7KH IDFWRUV RI VFLHQWLILF OLWHUDF\ DQG WKH

OHDUQLQJ REMHFWLYHV IRU WKH FXUULFXOXP EHFRPH WKH

FULWHULD E\ ZKLFK WR DVVHVV WKH VWXGHQWV
 OHDUQLQJ DQG

SURJUHVV� 7KHVH PD\ EH HDVLO\ DWWDLQDEOH E\ WKH

PDMRULW\ RI VWXGHQWV� EXW VRPH ZLOO QHHG H[WUD VXSSRUW

WR UHDFK WKHLU SRWHQWLDO� $GDSWDWLRQV WR PDWHULDOV RU

DSSURDFKHV ZLOO EH UHTXLUHG�

*UDGHG WHDFKLQJ UHVRXUFHV DQG VWDQGDUGL]HG WHVWV DUH

EXLOW RQ ZKDW LV DFFHSWHG DV QRUPDO RU DYHUDJH IRU D

VWXGHQW RI WKDW DJH JURXS DQG RIWHQ IRU D VSHFLILF

VHJPHQW RI VRFLHW\� $ VWDQGDUGL]HG WHVW DVVHVVHV

KRZ D FKLOG PDWFKHV FXOWXUDOO\�ELDVHG

VWDQGDUGV RYHU D QDUURZ UDQJH RI VNLOOV� 7KH

UHVXOWV PXVW EH FRQVLGHUHG LQ WKDW FRQWH[W� 7KLV

PHDVXUH PD\ EH XQDWWDLQDEOH E\ VRPH VWXGHQWV�

$OWHUQDWLYHO\� VRPH VWXGHQWV PD\ QRW UHDFK IXOO

SRWHQWLDO EHFDXVH WKH\ DUH QRW FKDOOHQJHG EXW DUH

DOORZHG WR UHPDLQ DW WKH �DFFHSWDEOH DYHUDJH�� 7KH

$GDSWLYH 'LPHQVLRQ UHFRJQL]HV WKDW WKH QHHGV RI DOO

VWXGHQWV PXVW EH FRQVLGHUHG IRU HIIHFWLYH WHDFKLQJ

DQG OHDUQLQJ WR RFFXU�

,Q DVVHVVLQJ WKH IDFWRUV RI VFLHQWLILF OLWHUDF\� PHWKRGV

FDQ EH HVWDEOLVKHG IRU DGGUHVVLQJ NQRZOHGJH

�'LPHQVLRQV $� %� '�� YDOXHV �'LPHQVLRQV * DQG )��

DQG DELOLWLHV �'LPHQVLRQV & DQG (� LQ ZD\V WKDW VXLW

WKH QDWXUH RI WKH IDFWRU� 6HH )LJXUH � RQ SDJH ���

7KH IDFWRUV RI VFLHQWLILF OLWHUDF\ LQ 'LPHQVLRQV $

WKURXJK ( FDQ EH DVVHVVHG WKURXJK PDQLSXODWLRQ RI

IDFWXDO NQRZOHGJH� +RZHYHU� LW LV TXLWH SRVVLEOH WR

DVVHVV RQO\ IDFWXDO NQRZOHGJH DQG WKLV LV D IDXOW RI

PXFK FXUUHQW VWXGHQW DVVHVVPHQW� :KHQ H[DPLQHG�

WKLV DVVHVVPHQW LV RIWHQ OLWWOH PRUH WKDQ VLPSOH UHFDOO

RU OLPLWHG DSSOLFDWLRQ RI IDFWV� :KHQ DVVHVVPHQW GRHV

JR IXUWKHU DQG DSSHDUV WR LQFOXGH DELOLWLHV� RIWHQ WRR

PXFK HPSKDVLV LV VWLOO GHYRWHG WR VWUDLJKW UHFDOO�

6WXGHQWV GHVHUYH WR EH DVVHVVHG RQ WKH UDQJH RI

DELOLWLHV WKH\ KDYH EHHQ XVLQJ DQG GHYHORSLQJ

GXULQJ LQVWUXFWLRQ� 7KH RYHUDOO DVVHVVPHQW SODQ

VKRXOG UHIOHFW WKH VWXGHQWV
 GLIIHUHQW OHDUQLQJ VW\OHV�

WKHLU GLIIHUHQW ZD\V RI GLVSOD\LQJ WKHLU OHDUQLQJ� DQG

WKH QDWXUH RI WKH DELOLWLHV EHLQJ
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DVVHVVHG� 6HOI�UHIHUHQFHG DVVHVVPHQW PD\ EH RQH

DVSHFW WR LQYHVWLJDWH�

$VVHVVPHQW FDQ EH RUDO� ZULWWHQ� SUDFWLFDO� RU VRPH

FRPELQDWLRQ RI WKHVH� 3UDFWLFDO H[HUFLVHV DUH WKH EHVW

ZD\ WR DVVHVV VFLHQWLILF DQG WHFKQLFDO NQRZOHGJH DQG

VNLOOV �'LPHQVLRQ (�� )RU H[DPSOH� UHDGLQJ D

WKHUPRPHWHU GLDJUDP LV QRW WKH VDPH DV NQRZLQJ

KRZ EHVW WR XVH DQG SODFH WKH WKHUPRPHWHU LQ RUGHU WR

PHDVXUH WHPSHUDWXUH�

7KH EHVW ZD\ WR DVVHVV ZKHWKHU VWXGHQWV FDQ

SHUIRUP DQ DFWLYLW\ LV WR REVHUYH WKHP ZKLOH

WKH\ DUH DFWXDOO\ SHUIRUPLQJ WKH DFWLYLW\�

$VN WKHP SURELQJ TXHVWLRQV� 7KH XVH RI DQHFGRWDO

UHFRUGV� REVHUYDWLRQ FKHFNOLVWV� DQG UDWLQJ VFDOHV FDQ

DVVLVW LQ GDWD FROOHFWLRQ DV WKHVH REVHUYDWLRQV DUH

WDNLQJ SODFH�

7KH W\SHV RI WDVNV DQG TXHVWLRQV ZKLFK VWXGHQWV DUH

H[SHFWHG WR DGGUHVV LQIOXHQFH WKHLU UHVSRQVHV� :KHQ

WKH WDVNV DQG TXHVWLRQV DUH OLPLWHG� VR DUH WKH

UHVSRQVHV� 7DVNV DQG TXHVWLRQV ZKLFK HOLFLW RQO\ RQH

ZRUG RU VLPSOH VHQWHQFH DQVZHUV XVXDOO\ WHVW EDVLF

UHFDOO RI IDFWXDO NQRZOHGJH� ,W LV YHU\ LPSRUWDQW WR

FRQVLGHU WKDW RQFH VWXGHQWV KDYH� IRU H[DPSOH�

IRUPXODWHG D PRGHO LQ D SDUWLFXODU FRQWH[W GXULQJ D

VFLHQFH DFWLYLW\� LI WKDW H[DFW VDPH FRQWH[W LV JLYHQ LQ

WKH DVVHVVPHQW� WKH UHVSRQVH LV UHFDOO� DQG QRW D WHVW

RI DQ\ FRQFHSWXDO RU SURFHVV DELOLW\� 9DOLG DVVHVVPHQW

RI WKH DELOLW\ UHTXLUHV VOLJKWO\ GLIIHUHQW FRQGLWLRQV VR

WKH DELOLW\ LV WHVWHG WKURXJK D QHZ VHW RI HYHQWV�

*RRG TXHVWLRQLQJ LV H[WUHPHO\ LPSRUWDQW IRU HIIHFWLYH

WHDFKLQJ DQG WHVWLQJ� $YRLG XVLQJ RQO\ TXHVWLRQV WKDW

KDYH D VLQJOH DFFHSWDEOH UHVSRQVH� 6WUXFWXUH

TXHVWLRQV VR WKDW VRPH W\SH RI UHDVRQLQJ LV UHTXLUHG�

+RZ���� ZK\���� DQG H[SODLQ��� DUH VWHPV \RX FDQ

XVH WR FUHDWH GLYHUJHQW TXHVWLRQV� 3UHVHQW

SUREOHP VROYLQJ DFWLYLWLHV� 'HYHORS FULWLFDO DQG

FUHDWLYH WKLQNLQJ� 7KHVH ZD\V SURPRWH DQG FKDOOHQJH

KLJKHU OHYHO WKLQNLQJ� $VN \RXUVHOI ZKHWKHU \RXU

TXHVWLRQV WR WKH VWXGHQWV� DQG WKH VWXGHQWV TXHVWLRQV

WR HDFK RWKHU DQG WR \RX� UHTXLUH UHSRUWLQJ NQRZOHGJH�

XVLQJ NQRZOHGJH� RU FUHDWLQJ NQRZOHGJH� 7U\ WR

HQVXUH D JRRG PL[ RI TXHVWLRQ W\SHV�

$VN \RXU VWXGHQWV WR LQWHUSUHW D JUDSK RU SKRWRJUDSK�

RU WR DQVZHU D TXHVWLRQ RUDOO\� $VVHVVPHQW GRHV QRW

KDYH WR FRQVLVW WRWDOO\ RI ZULWWHQ ZRUN� 9DULHG IRUPDWV

DGDSW WR VWXGHQWV
 GLIIHULQJ OHDUQLQJ VW\OHV DQG DOORZ

VWXGHQWV WR VKRZ ZKDW WKH\ KDYH OHDUQHG�

6XPPDWLYH DVVHVVPHQW LWHPV IROORZLQJ WKH

FRPSOHWLRQ RI D XQLW FDQ FRYHU PRUH VFRSH DQG GHSWK

WKDQ IRUPDWLYH DVVHVVPHQW LWHPV� $SDUW IURP WKH

VFRSH DQG GHSWK RI WKH DFWLYLWLHV VHOHFWHG� WKH IRUPDW

RI VXPPDWLYH DVVLJQPHQWV FDQ EH MXVW DV YDULHG�

LQFOXGLQJ SUDFWLFDO WDVNV �WR UHIOHFW SUDFWLFDO

NQRZOHGJH DQG DELOLWLHV�� LQWHUSUHWDWLRQ RI JUDSKV DQG

SKRWRJUDSKV� DQG LQYHVWLJDWLYH SUREOHPV DQG

DVVLJQPHQWV�

0XOWLSOH FKRLFH� WUXH RU IDOVH� RU ILOO�LQ�WKH�EODQN WHVWV

XVXDOO\ DVVHVV RQO\ EDVLF IDFWXDO UHFDOO� 6XFK WHVWV

VKRXOG EH XVHG DV OLWWOH DV SRVVLEOH DQG IHZHU �PDUNV�

VKRXOG EH DZDUGHG WKHP LQ FRPSDULVRQ ZLWK WKRVH

LWHPV WKDW UHTXLUH PRUH FRPSOH[ DELOLWLHV� 0XOWLSOH

FKRLFH TXHVWLRQV ZKLFK WHVW KLJKHU OHYHOV DELOLWLHV

WKDQ UHFDOO FDQ EH FRQVWUXFWHG� EXW WKH SURFHVV RI

FRQVWUXFWLRQ LV ORQJ DQG GLIILFXOW�

(VVD\ TXHVWLRQV DUH XVHIXO WHVWV RI XQGHUVWDQGLQJ DQG

DELOLW\ WR V\QWKHVL]H DQG HYDOXDWH� 7KH\ FDQ LQGLFDWH

DQ XQGHUVWDQGLQJ RI DOO 'LPHQVLRQV RI 6FLHQWLILF

/LWHUDF\� DQG FDQ EH XVHG LQ ERWK IRUPDWLYH DQG

VXPPDWLYH DVVHVVPHQW� 6WXGHQWV ZKR KDYH GLIILFXOW\

ZULWLQJ PD\ EH JLYHQ WKH RSWLRQ RI DOWHUQDWLYH IRUPV

RI FRPPXQLFDWLRQ WR H[SUHVV WKHLU XQGHUVWDQGLQJ RI

WKH FRQFHSWV� ,OOXVWUDWLRQV RU DUW SURMHFWV� DQ RUDO

UHSRUW� D FRQFHSW PDS� D SURMHFW� MRXUQDO ZULWLQJ� RU

VRPH RWKHU FKDOOHQJLQJ DFWLYLW\ PD\ VHUYH DV LQQRYD�

WLYH DOWHUQDWLYHV WR WKH ZULWWHQ HVVD\� &DUH PXVW EH

WDNHQ WR SURYLGH ZULWLQJ RSSRUWXQLWLHV DQG JXLGDQFH

WR LPSURYH WKHLU ZULWLQJWR VWXGHQWV KDYLQJ GLIILFXOW\

ZLWK ZULWLQJ� $OZD\V NHHS LQ PLQG WKH LPSRUWDQFH RI

DVVHVVLQJ XQGHUVWDQGLQJ RI WKH REMHFWLYHV� ZKLFKHYHU

IRUPDW LV XVHG�

3URMHFWV DUH XVHIXO LWHPV IRU VXPPDWLYH DVVHVVPHQW�

6WXGHQWV FDQ H[SORUH D WRSLF LQ GHSWK� DQG XVH RI D

UDQJH RI SURFHVV DELOLWLHV� ,I WKH SURMHFW LV D JURXS

HIIRUW� GLIILFXOWLHV PLJKW DULVH LQ DVVHVVLQJ WKH LQGLYLG�

XDO SDUWLFLSDWLRQ RI HDFK VWXGHQW LI WKH SURMHFW LV D

JURXS HIIRUW� 7KH FRQWULEXWLRQV DQG SDUWLFLSDWLRQ RI

LQGLYLGXDOV ZLWKLQ D JURXS FDQ RIWHQ EH GHWHUPLQHG E\

VWUXFWXULQJ WKH WDVNV� DVVLJQLQJ UROHV� DQG REVHUYLQJ

WKH ZD\V LQ ZKLFK WKH JURXS PHPEHUV LQWHUDFW ZLWK

RQH DQRWKHU� 8VLQJ VWXGHQW VHOI�DVVHVVPHQW LV

DQRWKHU DYHQXH WR GHWHUPLQLQJ LQGLYLGXDO

FRQWULEXWLRQV DQG SDUWLFLSDWLRQ� 7KH QXPEHU DQG W\SH

RI DVVLJQPHQWV FRPSOHWHG LQ D OHDUQLQJ FHQWUH FDQ EH

UHFRUGHG DV D VXPPDWLYH DVVHVVPHQW� $VVHVVPHQW

VWDWLRQV DUH SDUWLFXODUO\ XVHIXO IRU DOORZLQJ VWXGHQWV

WR GHPRQVWUDWH FRPSHWHQFH�
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$VVHVVLQJ YDOXHV LV DQ HPHUJLQJ DUHD RI DVVHVVPHQW

DQG HYDOXDWLRQ� $W RQH WLPH� YDOXHV ZHUH QRW

FRQVLGHUHG D SDUW RI WKH VFKRRO
V ZULWWHQ FXUULFXOXP�

3DUHQWV DQG VRFLHW\ FHUWDLQO\ UHTXLUHG WKDW VWXGHQWV

GHYHORS DFFHSWDEOH EHKDYLRXUV DQG DWWLWXGHV� EXW

WKHVH ZHUH SURPRWHG WKURXJK WKH �KLGGHQ FXUULFXOXP�

� WKH WHDFKHUV
 DQG VFKRRO
V LQIOXHQFHV�

1RZ� VSHFLILF DWWLWXGHV DQG YDOXHV DUH WR EH RSHQO\

SURPRWHG LQ VWXGHQWV� VR WKH WHDFKHU
V LQIOXHQFH PXVW

EH GLUHFWHG WR WKHVH REMHFWLYHV� $FFRUGLQJO\� WKH\ PXVW

EH DVVHVVHG� )RU IXUWKHU LQIRUPDWLRQ RQ YDOXHV UHYLHZ

&KDSWHU 9, LQ 8QGHUVWDQGLQJ WKH &RPPRQ (VVHQWLDO

/HDUQLQJV� $ +DQGERRN IRU 7HDFKHUV �6DVNDWFKHZDQ

(GXFDWLRQ� ������ %RWK LQ TXHVWLRQLQJ DQG LQ WKH

PDWWHU RI YDOXHV� WKHUH LV D QHHG IRU NQRZOHGJH DERXW

WKH LQIOXHQFH RI FXOWXUH RQ FRPPXQLFDWLRQV� 7HDFKHUV

PXVW UHFRJQL]H� EH

VHQVLWLYH WR� DQG UHVSHFW FXOWXUDO GLIIHUHQFHV� 9DOXHV

DUH D GLUHFW UHVXOW RI FXOWXUH DQG DV VXFK� WKH

FRQQHFWLRQ EHWZHHQ WKH WZR PD\ QHHG WR EH PDGH

H[SOLFLW�

7KHUH DUH YDOLG UHDVRQV WR DVVHVV VWXGHQWV
 YDOXH DQG

DWWLWXGH RXWFRPHV DW VFKRRO DQG WR DWWHPSW WR

SURPRWH WKHVH ZLWK HIIHFWLYH WHDFKLQJ PHWKRGV DQG

LQGLYLGXDO VWXGHQW UHIOHFWLRQ� 6LQFH WKH YDOXHV OLVWHG

LQ 'LPHQVLRQV ) DQG * RI WKH IDFWRUV RI VFLHQWLILF

OLWHUDF\ PD\ EH GHYHORSHG RYHU WLPH� WHDFKHUV VKRXOG

EH HPSKDVL]LQJ PDQ\ RI WKH VDPH YDOXHV WKURXJK WKH

JUDGHV� EXW GHYHORSLQJ WKHP WR KLJKHU OHYHOV� 7KLV

FXPXODWLYH GHYHORSPHQW KHOSV WR WDNH VWXGHQWV WR D

SRLQW ZKHUH WKH OHYHO DFKLHYHG PD\ EHFRPH D IHDWXUH

RI WKHLU FKDUDFWHUV� DQG PD\ FRQWLQXH WR GHYHORS

IXUWKHU LQ DGXOW OLIH�

)LJXUH �� ,QFOXGLQJ 'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\ LQ 3ODQQLQJ IRU $VVHVVPHQW

'6/

3RVVLEOH HYDOXDWLRQ WHFKQLTXHV �DEEUHYLDWLRQ NH\ EHORZ�

�

ZW�

DU FR OU RF RU SD SI SU SW UV VD ZW

$� QDWXUH RI

VFLHQFH

���� [ [ [ [ [ [ [ [

%� NH\ FRQFHSWV ����� [ [ [ [ [ [ [ [

&� SURFHVVHV ����� [ [ [ [ [ [ [ [ [ [

'� 676( ���� [ [ [ [ [ [ [

(� VNLOOV ���� [ [ [ [ [ [

)� YDOXHV ���� [ [ [ [ [ [ [ [

*� DWWLWXGHV ���� [ [ [ [ [ [ [ [

.H\ WR DEEUHYLDWLRQV RI

HYDOXDWLRQ WHFKQLTXHV�

DU DQHFGRWDO UHFRUG

FR FRQWUDFW

OU ODERUDWRU\ UHSRUW

RF REVHUYDWLRQ FKHFNOLVW

RU RUDO UHVSRQVH

SD SHHU DVVHVVPHQW

SI SRUWIROLR

SU SURMHFW RU ZULWWHQ UHSRUW

SW SHUIRUPDQFH WHVW

UV UDWLQJ VFDOH

VD VHOI DVVHVVPHQW

ZW ZULWWHQ WHVW

$Q 
[
 LQ D FHOO LQGLFDWHV D VWUDWHJ\ WKDW PLJKW EH

DSSURSULDWH IRU DVVHVVLQJ WKDW 'LPHQVLRQ RI 6FLHQWLILF

/LWHUDF\� 7KH SODFHPHQW RI DQ [ LQ D FHOO LV QRW

GHILQLWLYH� <RX PD\ QRW EH DEOH WR XVH WKDW WHFKQLTXH

WR DVVHVV IDFWRUV IURP WKH 'LPHQVLRQ LQGLFDWHG� <RX

PD\ ILQG WKDW D EODQN FHOO UHSUHVHQWV D FRPELQDWLRQ

ZKLFK LV DSSURSULDWH IRU XVH LQ \RXU FODVVURRP� 7KH

WHUPV IRU HYDOXDWLRQ WHFKQLTXHV DUH WDNHQ IURP

6WXGHQW (YDOXDWLRQ� $ 7HDFKHU +DQGERRN� $VVLVWDQFH

LQ GHVLJQLQJ DQ HYDOXDWLRQ SODQ WKDW XVHV WKHVH

WHFKQLTXHV FDQ EH IRXQG LQ WKDW GRFXPHQW�

6XPPDU\ RI � ZHLJKW E\ GRPDLQV DQG '6/V�

� &RJQLWLYH NQRZOHGJH �$� %� '� )� ����

� &RJQLWLYH SURFHVV�VNLOO �&� (� ����

� $IIHFWLYH �)� *� ����
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3HUIRUPDQFH�%DVHG�(YDOXDWLRQ�LQ�6FLHQFH

,Q D FXUULFXOXP EDVHG RQ DFWLYLW\� LW LV HVVHQWLDO WKDW

SHUIRUPDQFH WHVWLQJ EH XVHG IRU D VLJQLILFDQW SRUWLRQ

RI VWXGHQW DVVHVVPHQW� 3HUIRUPDQFH WHVWLQJ FDQ DOVR

EH XVHG WR JDXJH WKH HIIHFWLYHQHVV DQG YDOXH RI

SDUWLFXODU DFWLYLWLHV� 6NLOOV DQG DELOLWLHV WKDW DUH

VWUHVVHG LQ WKH DFWLYLWLHV VKRXOG EH WKH RQHV WKDW DUH

LQFOXGHG LQ WKH SHUIRUPDQFH DVVHVVPHQW� 3HUIRUPDQFH

WHVWLQJ VKRXOG EH XVHG ZKHQ LW FDQ WHVW IDFWRUV RU

FULWHULD ZKLFK FDQ QRW EH DVVHVVHG DV ZHOO XVLQJ VROHO\

D SDSHU DQG SHQFLO LWHP� 7KH\ FDQ EH GRQH DV

LQGLYLGXDO WHVWV RU DV JURXS WHVWV� 0DQ\ DFWLYLWLHV

GHVFULEHG LQ DFWLYLW\ ERRNV FDQ EH XVHG DV SHUIRPDQFH

WHVWV� ,I \RX SLFN RQH IURP DQ H[WHUQDO VRXUFH� PDNH

VXUH LW UHODWHV WR WKH REMHFWLYHV \RX KDYH EHHQ

VWUHVVLQJ GXULQJ LQVWUXFWLRQ�

$ VLJQLILFDQW SRUWLRQ RI WKH JUDGH IRU 0LGGOH

/HYHO VFLHQFH FODVVHV VKRXOG EH GHULYHG IURP

SHUIRUPDQFH�EDVHG HYDOXDWLRQ�

7KH IROORZLQJ LV DQ H[DPSOH RI D SHUIRUPDQFH WDVN�

7KH FULWHULD IRU DVVHVVLQJ WKH WDVN DUH LQFOXGHG LQ WKH

VWXGHQW LQVWUXFWLRQV IRU WKH WDVN VR WKDW WKH VWXGHQWV

DUH DZDUH RI WKH EDVLV IRU WKHLU HYDOXDWLRQ� 7KH\

VKRXOG EH JLYHQ RU GHYHORS WKHVH FULWHULD DW WKH

EHJLQQLQJ RI D VHFWLRQ RI VWXG\� DQG WROG WKDW WKHVH

FULWHULD ZRXOG EH XVHG WR KHOS DVVHVV WKHLU

SHUIRUPDQFH DW WKH HQG RI WKH XQLW�

,QVWUXFWLRQV IRU WHDFKHU

0DWHULDOV �SHU LQGLYLGXDO RU JURXS�

� WZR �� P/ YLDOV RI VRLO� RQH ODEHOOHG < DQG WKH

RWKHU ODEHOOHG *

� WZR SODVWLF IXQQHOV

� WZR SLHFHV RI FLUFXODU ILOWHU SDSHU

� WZR SLHFHV RI ZKLWH SDSHU� RQH ODEHOOHG <

� (LWKHU WZR ��� P/ MXLFH ERWWOHV WR FDWFK ILOWUDWH

DQG DFFHVV WR D �� P/ F\OLQGHU IRU

PHDVXULQJ YROXPH

RU WZR �� P/ JUDGXDWHG F\OLQGHUV

� \HOORZ LFH FUHDP SDLO DQG D SDLO RI DQRWKHU FRORXU

IRU GLVSRVDO RI ZHW VRLO

8VH WZR GLVWLQFW VDPSOHV RI VRLO IRU WKLV DFWLYLW\� 7U\

WR REWDLQ RQH ZLWK D IDLUO\ KLJK SHUFHQWDJH RI FOD\�

DQG RQH RI VDQG\ VRLO� $OWHUQDWLYHO\� D VDPSOH RI ORFDO

VRLO DQG D VDPSOH RI EDJJHG SRWWLQJ VRLO PD\ EH XVHG�

7KH FULWLFDO WKLQJ LV WR JHW WZR VDPSOHV ZLWK

VLJQLILFDQW GLIIHUHQFHV� :KHQ \RX WUDYHO WR DQRWKHU

SDUW RI WKH SURYLQFH� \RX PD\ ZDQW WR WDNH DORQJ

VRPH LFH FUHDP SDLOV DQG FROOHFW VRLO VDPSOHV DORQJ

WKH ZD\�

,QVWUXFWLRQV WR VWXGHQWV

<RX ZLOO EH HYDOXDWHG DFFRUGLQJ WR WKH IROORZLQJ

FULWHULD�

� $UH \RXU REVHUYDWLRQV ZRUGHG FOHDUO\ DQG

FRQFLVHO\"

� $UH \RXU REVHUYDWLRQV RUJDQL]HG VR DQRWKHU SHUVRQ

FDQ ORRN DW WKHP DQG IROORZ ZKDW KDSSHQHG GXULQJ

\RXU LQYHVWLJDWLRQ"

� $UH WKHUH HQRXJK GHWDLOV LQ WKH REVHUYDWLRQV VR

WKDW DQRWKHU SHUVRQ FRXOG YLVXDOL]H ZKDW ZDV

KDSSHQLQJ GXULQJ WKH LQYHVWLJDWLRQ"

� ,V \RXU ZRUNSODFH OHIW LQ WKH VDPH �RU EHWWHU�

FRQGLWLRQ DW WKH HQG RI WKH LQYHVWLJDWLRQ DV LW ZDV

DW WKH EHJLQQLQJ"

� 'LG \RX IROG WKH ILOWHU SDSHU IRU WKH IXQQHO DV \RX

ZHUH LQVWUXFWHG GXULQJ SUHYLRXV FODVVHV"

� 'LG \RX PDNH DSSURSULDWH LQIHUHQFHV DQG

JHQHUDOL]DWLRQV EDVHG RQ \RXU GDWD"

� 'LG \RX IROORZ DSSURSULDWH VDIHW\ SURFHGXUHV"

� ,I \RX ZRUNHG LQ D JURXS GXULQJ WKLV WDVN� GLG \RX

�VKDUH WDVNV HTXLWDEO\

�ZRUN FRRSHUDWLYHO\

�UHPDLQ RQ WDVN

�� 'XPS WKH FRQWHQWV RI HDFK YLDO RQWR WKH

FRUUHVSRQGLQJ VKHHW RI SDSHU�

�� &RPSDUH WKH VDPSOHV� 5HFRUG \RXU REVHUYDWLRQV

LQ \RXU ODE MRXUQDO� �7R FRPSDUH LV WR GHVFULEH DOO

WKH VLPLODULWLHV DQG GLIIHUHQFHV��

�� 3ODFH WKH IXQQHO LQWR WKH MDU RU F\OLQGHU IRU

VXSSRUW� $W WKH RXWVLGH HGJH RI RQH SLHFH RI ILOWHU

SDSHU� XVH D EDOOSRLQW SHQ WR ODEHO LW <�

�� )ROG WKH ILOWHU SDSHU PDUNHG < DQG SODFH LW LQ

RQH IXQQHO� )ROG WKH RWKHU SLHFH RI ILOWHU SDSHU

DQG SXW LW LQ WKH RWKHU IXQQHO�

�� &DUHIXOO\ WUDQVIHU WKH VRLO IURP WKH VKHHW RI

SDSHU PDUNHG < WR WKH ILOWHU SDSHU PDUNHG <�

7UDQVIHU WKH RWKHU VRLO WR WKH RWKHU ILOWHU SDSHU�

�� )LOO HDFK YLDO ZLWK ZDWHU� $GG RQH YLDO RI ZDWHU

WR HDFK IXQQHO� ELW E\ ELW LI QHFHVVDU\ WR SUHYHQW

RYHUIORZ�

�� :KHQ WKH ZDWHU KDV IORZHG WKURXJK HDFK

V\VWHP� FRPSDUH WKH ILOWUDWH LQ HDFK ERWWOH RU

F\OLQGHU�

�� &DUHIXOO\ UHPRYH WKH ILOWHU SDSHU IURP HDFK

IXQQHO� 3ODFH WKH ILOWHU SDSHU ODEHOOHG < EDFN RQ

WKH VKHHW RI SDSHU ODEHOOHG <� 3ODFH WKH RWKHU

ILOWHU SDSHU RQ WKH RWKHU VKHHW�

�� &RPSDUH WKH ZHW VRLO VDPSOHV�
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��� 'LVSRVH RI WKH VRLO VDPSOH PDUNHG < LQ WKH

\HOORZ SDLO� 3XW WKH RWKHU VDPSOH LQ WKH RWKHU

SDLO�

��� $QVZHU WKH IROORZLQJ TXHVWLRQV� *LYH \RXU

UHDVRQV IRU HDFK DQVZHU�

� :RXOG RQH RI WKH VDPSOHV EH EHWWHU IRU

JURZLQJ FURSV"

� :RXOG RQH RI WKH VDPSOHV KROG UDLQ ZDWHU

EHWWHU WKDQ WKH RWKHU"

� :KLFK LV PRVW OLNH WKH VRLO LQ \RXU UHJLRQ"

5HFRUG�.HHSLQJ

7R DLG GDWD FROOHFWLRQ VR WKDW WKH IDFWRUV RI VFLHQWLILF

OLWHUDF\ DUH DGGUHVVHG LQ VWXGHQW DVVHVVPHQW�

FKHFNOLVWV KDYH EHHQ LQFOXGHG LQ WKH 6FLHQFH 3URJUDP

2YHUYLHZ DQG &RQQHFWLRQV .��� DQG LQ WKLV JXLGH�

7HDFKHUV VKRXOG DGDSW WKHVH WR VXLW WKHLU QHHGV�

7HDFKHUV RIWHQ GLIIHU LQ WKH ZD\ WKH\ OLNH WR FROOHFW

GDWD� 6RPH SUHIHU WR KDYH D VLQJOH FKHFNOLVW� QDPLQJ

DOO WKH VWXGHQWV LQ WKH FODVV �RU LQ RQH ZRUN JURXS�

DFURVV WKH WRS DQG OLVWLQJ WKH FULWHULD WR EH DVVHVVHG

GRZQ WKH VLGH� 7KH VWXGHQWV
 FROXPQV DUH WKHQ

PDUNHG LI D FULWHULRQ LV PHW� ,Q WKLV FDVH VRPH

LQIRUPDWLRQ ZRXOG KDYH WR EH WUDQVIHUUHG ODWHU WR D

VWXGHQW
V LQGLYLGXDO UHFRUG�

2WKHU WHDFKHUV SUHIHU WR KDYH RQH DVVHVVPHQW VKHHW

SHU VWXGHQW� ZKLFK LV IRUPV SDUW RI WKH VWXGHQW
V

UHFRUG� 7KDW VKHHW ZRXOG OLVW WKH IDFWRUV IRU

DVVHVVPHQW GRZQ WKH VLGH� EXW DORQJ WKH WRS PLJKW EH

D VHULHV RI GDWHV LQGLFDWLQJ ZKHQ DVVHVVPHQW WRRN

SODFH� 6XFK DQ LQGLYLGXDO ILOH ZRXOG LOOXVWUDWH

GHYHORSPHQW RYHU WKH \HDU� ,Q WKLV FDVH� LQIRUPDWLRQ

PLJKW KDYH WR EH WUDQVIHUUHG IURP WKH UHFRUG WR WKH

RIILFLDO FODVV PDUN ERRN� DV UHTXLUHG�

([DPSOHV RI WKHVH W\SHV RI DVVHVVPHQW VKHHWV DUH DOVR

JLYHQ LQ 6FLHQFH 3URJUDP 2YHUYLHZ DQG &RQQHFWLRQV

.���� DQG PD\ EH DYDLODEOH IURP WKH 6WHZDUW

5HVRXUFH &HQWUH DW WKH 6DVNDWFKHZDQ 7HDFKHUV

)HGHUDWLRQ RIILFHV LQ 6DVNDWRRQ�

3URJUDP�(YDOXDWLRQ

3URJUDP HYDOXDWLRQ LV D V\VWHPDWLF SURFHVV RI

JDWKHULQJ DQG DQDO\]LQJ LQIRUPDWLRQ DERXW VRPH

DVSHFW RI D VFKRRO SURJUDP LQ RUGHU WR PDNH D

GHFLVLRQ� RU WR FRPPXQLFDWH WR RWKHUV LQYROYHG LQ WKH

GHFLVLRQ�PDNLQJ SURFHVV� 3URJUDP HYDOXDWLRQ FDQ EH

FRQGXFWHG DW WZR OHYHOV� UHODWLYHO\ LQIRUPDOO\ DW WKH

FODVVURRP OHYHO� RU PRUH IRUPDOO\ DW WKH FODVVURRP�

VFKRRO� RU VFKRRO GLYLVLRQ OHYHOV�

$W WKH FODVVURRP OHYHO� SURJUDP HYDOXDWLRQ LV XVHG WR

GHWHUPLQH ZKHWKHU WKH SURJUDP EHLQJ SUHVHQWHG WR

WKH VWXGHQWV LV PHHWLQJ ERWK WKHLU QHHGV DQG WKH

REMHFWLYHV SUHVFULEHG E\ WKH SURYLQFH� 3URJUDP

HYDOXDWLRQ LV QRW QHFHVVDULO\ FRQGXFWHG DW WKH HQG RI

WKH SURJUDP� EXW LV DQ RQJRLQJ SURFHVV� )RU H[DPSOH�

LI SDUWLFXODU OHVVRQV DSSHDU WR EH SRRUO\ UHFHLYHG E\

VWXGHQWV� RU LI WKH\ GR QRW VHHP WR GHPRQVWUDWH WKH

LQWHQGHG OHDUQLQJV IURP D XQLW RI VWXG\� WKH SUREOHP

VKRXOG EH LQYHVWLJDWHG DQG FKDQJHV PDGH� %\

HYDOXDWLQJ WKHLU SURJUDPV DW WKH FODVVURRP

OHYHO� WHDFKHUV EHFRPH UHIOHFWLYH SUDFWLWLRQHUV�

7KH LQIRUPDWLRQ JDWKHUHG WKURXJK SURJUDP

HYDOXDWLRQ FDQ DVVLVW WHDFKHUV LQ SURJUDP SODQQLQJ

DQG LQ PDNLQJ GHFLVLRQV IRU LPSURYHPHQW� 0RVW

SURJUDP HYDOXDWLRQV DW WKH FODVVURRP OHYHO DUH

UHODWLYHO\ LQIRUPDO� EXW WKH\ VKRXOG EH GRQH

V\VWHPDWLFDOO\� 6XFK HYDOXDWLRQV VKRXOG LQFOXGH

LGHQWLILFDWLRQ RI WKH DUHDV RI FRQFHUQ� FROOHFWLRQ DQG

DQDO\VLV RI LQIRUPDWLRQ� DQG MXGJHPHQW RU GHFLVLRQ

PDNLQJ�

)RUPDO SURJUDP HYDOXDWLRQ SURMHFWV XVH D VWHS�E\�

VWHS SUREOHP�VROYLQJ DSSURDFK WR LGHQWLI\ WKH SXUSRVH

RI WKH HYDOXDWLRQ� GUDIW D SURSRVDO� FROOHFW DQG DQDO\]H

LQIRUPDWLRQ� DQG UHSRUW WKH HYDOXDWLRQ UHVXOWV� 7KH

LQLWLDWLYH WR FRQGXFW D IRUPDO SURJUDP HYDOXDWLRQ PD\

RULJLQDWH IURP DQ LQGLYLGXDO WHDFKHU� D JURXS RI

WHDFKHUV� WKH SULQFLSDO� D VWDII FRPPLWWHH� DQ HQWLUH

VWDII� RU FHQWUDO RIILFH� (YDOXDWLRQV DUH XVXDOO\ GRQH

E\ D WHDP� VR WKDW D YDULHW\ RI EDFNJURXQG NQRZOHGJH�

H[SHULHQFH� DQG VNLOOV DUH DYDLODEOH DQG WKH ZRUN FDQ

EH VKDUHG� )RUPDO SURJUDP HYDOXDWLRQV VKRXOG EH

XQGHUWDNHQ UHJXODUO\ WR HQVXUH SURJUDPV DUH FXUUHQW�

7R VXSSRUW IRUPDO VFKRRO�EDVHG SURJUDP HYDOXDWLRQ

DFWLYLWLHV� WKH 6DVNDWFKHZDQ 6FKRRO�%DVHG 3URJUDP

(YDOXDWLRQ 5HVRXUFH %RRN ������ KDV EHHQ GHYHORSHG

WR EH XVHG LQ FRQMXQFWLRQ ZLWK DQ LQVHUYLFH SDFNDJH�

)XUWKHU LQIRUPDWLRQ RQ WKHVH VXSSRUW VHUYLFHV LV

DYDLODEOH IURP (YDOXDWLRQ DQG 6WXGHQW 5HFRUGV

'LYLVLRQ� 6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG

(PSOR\PHQW�
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&XUULFXOXP�(YDOXDWLRQ

'XULQJ WKH GHFDGH RI WKH ����
V� QHZ FXUULFXOD ZLOO EH

GHYHORSHG DQG LPSOHPHQWHG LQ 6DVNDWFKHZDQ�

&RQVHTXHQWO\� WKHUH ZLOO EH D QHHG WR NQRZ ZKHWKHU

WKHVH QHZ FXUULFXOD DUH EHLQJ HIIHFWLYHO\ LPSOHPHQWHG

DQG ZKHWKHU WKH\ DUH PHHWLQJ WKH QHHGV RI VWXGHQWV�

&XUULFXOXP HYDOXDWLRQ� DW WKH SURYLQFLDO OHYHO�

LQYROYHV PDNLQJ MXGJHPHQWV DERXW WKH HIIHFWLYHQHVV

RI SURYLQFLDOO\ DXWKRUL]HG FXUULFXOD�

&XUULFXOXP HYDOXDWLRQ LQYROYHV WKH JDWKHULQJ RI

LQIRUPDWLRQ �WKH DVVHVVPHQW SKDVH� DQG WKH PDNLQJ

RI MXGJHPHQWV RU GHFLVLRQV EDVHG RQ WKH LQIRUPDWLRQ

FROOHFWHG �WKH HYDOXDWLRQ SKDVH�� WR GHWHUPLQH KRZ

ZHOO WKH FXUULFXOXP LV SHUIRUPLQJ� 7KH SULQFLSDO

UHDVRQ IRU FXUULFXOXP HYDOXDWLRQ LV WR SODQ

LPSURYHPHQWV WR WKH FXUULFXOXP� 6XFK LPSURYHPHQWV

PLJKW LQYROYH FKDQJHV WR WKH FXUULFXOXP GRFXPHQW

DQG�RU WKH SURYLVLRQ RI UHVRXUFHV RU LQVHUYLFH WR

WHDFKHUV� ,W LV LQWHQGHG WKDW FXUULFXOXP HYDOXDWLRQ EH

D VKDUHG� FROODERUDWLYH HIIRUW LQYROYLQJ DOO RI WKH

PDMRU HGXFDWLRQ SDUWQHUV LQ WKH SURYLQFH� $OWKRXJK

6DVNDWFKHZDQ (GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW

LV UHVSRQVLEOH IRU FRQGXFWLQJ FXUULFXOXP HYDOXDWLRQV�

YDULRXV DJHQFLHV DQG HGXFDWLRQDO JURXSV ZLOO EH

LQYROYHG� )RU LQVWDQFH� FRQWUDFWRUV PD\ EH KLUHG WR

GHVLJQ DVVHVVPHQW LQVWUXPHQWV� WHDFKHUV ZLOO EH

LQYROYHG LQ LQVWUXPHQW GHYHORSPHQW� YDOLGDWLRQ� ILHOG

WHVWLQJ� VFRULQJ� DQG GDWD LQWHUSUHWDWLRQ� DQG WKH

FRRSHUDWLRQ RI VFKRRO GLYLVLRQV DQG VFKRRO ERDUGV ZLOO

EH QHFHVVDU\ IRU WKH VXFFHVVIXO RSHUDWLRQ RI WKH

SURJUDP�

,Q WKH DVVHVVPHQW SKDVH� LQIRUPDWLRQ ZLOO EH

JDWKHUHG IURP VWXGHQWV� WHDFKHUV� DQG

DGPLQLVWUDWRUV� 7KH LQIRUPDWLRQ REWDLQHG IURP

HGXFDWRUV ZLOO LQGLFDWH WKH GHJUHH WR ZKLFK WKH

FXUULFXOXP LV EHLQJ LPSOHPHQWHG� WKH VWUHQJWKV DQG

ZHDNQHVVHV RI WKH FXUULFXOXP� DQG WKH SUREOHPV

HQFRXQWHUHG LQ WHDFKLQJ LW� 7KH LQIRUPDWLRQ IURP

VWXGHQWV ZLOO LQGLFDWH KRZ ZHOO WKH\ DUH DFKLHYLQJ WKH

LQWHQGHG REMHFWLYHV DQG ZLOO SURYLGH LQGLFDWLRQV DERXW

WKHLU DWWLWXGHV WRZDUG WKH FXUULFXOXP� 6WXGHQW

LQIRUPDWLRQ ZLOO EH JDWKHUHG WKURXJK WKH XVH RI D

YDULHW\ RI VWUDWHJLHV LQFOXGLQJ SDSHU�DQG�SHQFLO WHVWV

�REMHFWLYH DQG RSHQ�UHVSRQVH�� SHUIRUPDQFH �KDQGV�

RQ� WHVWV� LQWHUYLHZV� VXUYH\V� DQG REVHUYDWLRQ�

$V SDUW RI WKH HYDOXDWLRQ SKDVH� DVVHVVPHQW

LQIRUPDWLRQ ZLOO EH LQWHUSUHWHG E\ UHSUHVHQWDWLYHV RI

DOO PDMRU HGXFDWLRQ SDUWQHUV LQFOXGLQJ WKH

&XUULFXOXP DQG (YDOXDWLRQ 'LYLVLRQ RI 6DVNDWFKHZDQ

(GXFDWLRQ� 7UDLQLQJ� DQG (PSOR\PHQW DQG FODVVURRP

WHDFKHUV� 7KH LQIRUPDWLRQ FROOHFWHG GXULQJ WKH

DVVHVVPHQW SKDVH ZLOO EH H[DPLQHG� DQG

UHFRPPHQGDWLRQV� JHQHUDWHG E\ DQ LQWHUSUHWDWLRQ

SDQHO� ZLOO DGGUHVV DUHDV LQ ZKLFK LPSURYHPHQWV FDQ

EH PDGH� 7KHVH UHFRPPHQGDWLRQV ZLOO EH IRUZDUGHG

WR WKH DSSURSULDWH JURXSV VXFK DV WKH &XUULFXOXP DQG

,QVWUXFWLRQ 'LYLVLRQ� VFKRRO GLYLVLRQV DQG VFKRROV�

XQLYHUVLWLHV� DQG HGXFDWLRQDO RUJDQL]DWLRQV LQ WKH

SURYLQFH�

$OO SURYLQFLDO FXUULFXOD ZLOO EH LQFOXGHG ZLWKLQ WKH

VFRSH RI FXUULFXOXP HYDOXDWLRQ� (YDOXDWLRQV ZLOO EH

FRQGXFWHG GXULQJ WKH LPSOHPHQWDWLRQ SKDVH IRU QHZ

FXUULFXOD� DQG UHJXODUO\ RQ D URWDWLQJ EDVLV

WKHUHDIWHU� &XUULFXOXP HYDOXDWLRQ LV GHVFULEHG LQ

JUHDWHU GHWDLO LQ WKH GRFXPHQW &XUULFXOXP

(YDOXDWLRQ LQ 6DVNDWFKHZDQ �6DVNDWFKHZDQ

(GXFDWLRQ� ������
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3URJUDP�2UJDQL]DWLRQ

)DFLOLWLHV�DQG�0DWHULDOV

)DFLOLWLHV DQG PDWHULDOV� E\ WKHPVHOYHV� GR QRW FUHDWH

D VFLHQFH FRXUVH� 7KH\ DUH HVVHQWLDO� EXW SURSHU XVH RI

WKH IDFLOLWLHV DQG PDWHULDOV ZLWK VWXGHQWV LV FULWLFDO�

6LQFH D ZLGH UDQJH RI WHDFKLQJ VWUDWHJLHV LV GHVLUDEOH

LQ WKLV FRXUVH� PRUH IOH[LEOH WHDFKLQJ DUHDV DUH XVHIXO�

7KLV PLJKW EH D ZHOO GHVLJQHG ODERUDWRU\ ZKLFK FDQ

EH UHFRQILJXUHG WR DFFRPPRGDWH VPDOO JURXS GLV�

FXVVLRQV� VPDOO JURXS DQG ODUJH JURXS ODERUDWRU\

DFWLYLWLHV� OHFWXUHV� UHVHDUFK� RU RWKHU DFWLYLWLHV� 2U� LW

PD\ EH D FRPELQDWLRQ RI WZR RU PRUH H[LVWLQJ URRPV�

%HORZ DUH VRPH IHDWXUHV RI D JRRG VFLHQFH

ODERUDWRU\�IDFLOLW\�

� 7ZR H[LWV� UHPRWH IURP HDFK RWKHU�

� 0DVWHU VKXW�RII FRQWUROV IRU WKH ZDWHU� QDWXUDO JDV�

DQG HOHFWULFDO V\VWHPV� 7KHVH VKRXOG EH HDVLO\

DFFHVVLEOH DQG HDV\ WR RSHUDWH�

� 6SDFLRXV DFWLYLW\ DUHD ZKHUH VWXGHQWV FDQ ZRUN

ZLWKRXW EHLQJ FURZGHG RU MRVWOH�

� 6DIHW\ HTXLSPHQW WKDW LV YLVLEOH DQG DFFHVVLEOH

WR DOO�

� 9HQWLODWLRQ V\VWHP ZKLFK PDLQWDLQV QHJDWLYH

SUHVVXUH LQ WKH ODE�

� (QRXJK HOHFWULFDO RXWOHWV WR PDNH WKH XVH RI

H[WHQVLRQ FRUGV XQQHFHVVDU\� 7KH SOXJV VKRXOG EH

RQ D JURXQG IDXOW LQWHUUXSWRU V\VWHP RU

LQGLYLGXDOO\ SURWHFWHG�

� (PHUJHQF\ OLJKWLQJ�

� 6HSDUDWH� ORFNHG VWRUDJH URRPV DQG SUHSDUDWLRQ

URRPV WR ZKLFK VWXGHQWV
 DFFHVV LV UHVWULFWHG�

� $GHTXDWH VKHOYLQJ VR WKDW PDWHULDOV GR QRW KDYH WR

EH VWDFNHG� XQOHVV LW LV DSSURSULDWH WR VWRUH WKHP

WKDW ZD\�

� 6HSDUDWH FKHPLFDO VWRUDJH FDELQHW ZLWK SURYLVLRQV

IRU SURSHU VWRUDJH RI DOO FODVVHV RI FKHPLFDOV�

� $XGLRYLVXDO VWRUDJH DUHD IRU FKDUWV� YLGHR DQG

DXGLR WDSHV� VOLGHV� DQG MRXUQDOV�

� $UHDV IRU SODQW DQG DQLPDO FDUH�

� 6WRUDJH DUHD IRU VWXGHQW DVVLJQPHQWV�

6FLHQFH HTXLSPHQW DQG VXSSOLHV DUH YDOXDEOH

UHVRXUFHV� 1RW RQO\ DUH WKH\ EHFRPLQJ PRUH

H[SHQVLYH� EXW WKH\ DUH DOVR LQGLVSHQVDEOH WR WKH

SURSHU SUHVHQWDWLRQ RI VFLHQFH� 7KHUH DUH VHYHUDO

UHDVRQV IRU KDYLQJ DQ HIILFLHQWO\ RSHUDWLQJ LQYHQWRU\

V\VWHP� 6XFK D V\VWHP FDQ SUHYHQW UXQQLQJ VKRUW RI

D FRQVXPDEOH VXSSO\� SUHYHQW RUGHULQJ VRPHWKLQJ

DOUHDG\ LQ DGHTXDWH VXSSO\� DQG VDYH WLPH ZKHQ

RUGHULQJ� ,W FDQ DFW DV D TXLFN UHIHUHQFH WR GHWHUPLQH

ZKHWKHU D SDUWLFXODU LWHP LV DYDLODEOH� ,W PD\ DOVR EH

XVHIXO IRU LQVXUDQFH SXUSRVHV�

,Q DGGLWLRQ WR LQYHQWRU\ FRQWURO� PDLQWHQDQFH DQG

VWRUDJH DUH LPSRUWDQW FRQVLGHUDWLRQV� $ UHJXODU

SURFHGXUH IRU PDLQWHQDQFH HQVXUHV WKDW WKH

HTXLSPHQW LV UHDG\ IRU XVH ZKHQ LW LV QHHGHG DQG LV LQ

VDIH RSHUDWLQJ FRQGLWLRQ� $GHTXDWH VWRUDJH VSDFH

HQVXUHV WKDW WKH HTXLSPHQW FDQ EH SUHVHUYHG LQ JRRG

FRQGLWLRQ DQG WKDW LW LV VDIHO\ DZD\ IURP

XQDXWKRUL]HG XVH� ,W DOVR KHOSV FRQYH\ WKH PHVVDJH

WKDW ODERUDWRU\ HTXLSPHQW DQG VXSSOLHV DUH QRW WR\V�

DQG WKDW D ODE LV QRW D SODFH WR SOD\ ZLWK HTXLSPHQW�

6DIHW\

6DIHW\ LQ WKH FODVVURRP LV RI SDUDPRXQW LPSRUWDQFH�

2WKHU FRPSRQHQWV RI HGXFDWLRQ � UHVRXUFHV� WHDFKLQJ

VWUDWHJLHV� IDFLOLWLHV � DWWDLQ WKHLU PD[LPXP XWLOLW\

RQO\ LQ D VDIH FODVVURRP� 6DIHW\ LV QR ORQJHU VLPSO\ D

PDWWHU RI FRPPRQ VHQVH� 7R FUHDWH D VDIH

FODVVURRP UHTXLUHV WKDW D WHDFKHU EH LQIRUPHG�

EH DZDUH� DQG EH SURDFWLYH� 7KHUH DUH VHYHUDO

ZD\V WKH WHDFKHU FDQ EHFRPH LQIRUPHG� &KHFN WKHVH

UHDGLQJ PDWHULDOV�

� 6DIHW\ LQ WKH 6HFRQGDU\ 6FLHQFH &ODVVURRP� �������

1DWLRQDO 6FLHQFH 7HDFKHUV $VVRFLDWLRQ� ����

&RQQHFWLFXW $YHQXH 1RUWK :HVW� :DVKLQJWRQ� '�&�

������

� $ *XLGH WR /DERUDWRU\ 6DIHW\ DQG &KHPLFDO

0DQDJHPHQW LQ 6FKRRO 6FLHQFH 6WXG\ $FWLYLWLHV�

�6DVNDWFKHZDQ (QYLURQPHQW DQG 3XEOLF 6DIHW\�

UHYLVHG� ������

6DIHW\ VHVVLRQV DUH RIWHQ RIIHUHG DW VFLHQFH WHDFKHUV


FRQYHQWLRQV� 0DQ\ DUWLFOHV LQ VFLHQFH WHDFKHUV


MRXUQDOV SURYLGH KHOSIXO KLQWV RQ VDIHW\� 3URIHVVLRQDO

H[FKDQJH PD\ SURYLGH WHDFKHUV ZLWK DQ RXWVLGH

YLHZSRLQW RQ VDIHW\�

$ZDUHQHVV LV QRW VRPHWKLQJ WKDW FDQ EH OHDUQHG DV

PXFK DV LW LV GHYHORSHG WKURXJK D YLVLEOH VDIHW\

HPSKDVLV� VDIHW\ HTXLSPHQW VXFK DV D ILUH
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H[WLQJXLVKHU� D ILUH EODQNHW� DQG DQ H\H ZDVK VWDWLRQ

SURPLQHQWO\ GLVSOD\HG� VDIHW\ SRVWHUV RQ WKH ZDOO� D

�VDIHW\ FODVV� ZLWK VWXGHQWV DW WKH VWDUW RI WKH \HDU�

DQG UHJXODU HPSKDVLV RQ VDIHW\ SUHFDXWLRQV ZKLOH

SUHSDULQJ VWXGHQWV IRU DFWLYLWLHV�

3URDFWLRQ LV DFFRPSOLVKHG E\ DFWLQJ RQ ZKDW LV NQRZQ

DQG E\ EHLQJ YLJLODQW� 6L[ EDVLF SULQFLSOHV JXLGH WKH

FUHDWLRQ DQG PDLQWHQDQFH RI D VDIH FODVVURRP�

� 0RGHO VDIH SURFHGXUHV DW DOO WLPHV�

� ,QVWUXFW VWXGHQWV DERXW VDIH SURFHGXUHV DW HYHU\

RSSRUWXQLW\� 6WUHVV UHPHPEHULQJ WR XVH VDIH

SURFHGXUHV ZKHQ H[SHULPHQWLQJ DW KRPH�

� &ORVH VXSHUYLVLRQ RI VWXGHQWV DW DOO WLPHV GXULQJ

DFWLYLWLHV� DORQJ ZLWK JRRG RUJDQL]DWLRQ� FDQ DYHUW

VLWXDWLRQV ZKHUH DFFLGHQWV DQG LQFLGHQWV FDQ RFFXU�

,QDSSURSULDWH EHKDYLRXUV LQ D FODVVURRP� DQG PRUH

SDUWLFXODUO\ LQ D ODERUDWRU\� FDQ UHVXOW LQ SK\VLFDO

GDQJHU WR DOO SUHVHQW DQG GHVWUR\ WKH OHDUQLQJ

DWPRVSKHUH IRU WKH FODVV�

� %H DZDUH RI DQ\ KHDOWK RU DOOHUJ\ SUREOHPV WKDW

VWXGHQWV PD\ KDYH�

� 'LVSOD\ FRPPHUFLDO� WHDFKHU�PDGH� RU

VWXGHQW�PDGH VDIHW\ SRVWHUV�

� 7DNH D ILUVW DLG FRXUVH� ,I DQ LQMXU\ LV EH\RQG \RXU

OHYHO RI FRPSHWHQFH WR WUHDW� ZDLW XQWLO PHGLFDO KHOS

DUULYHV�

7R FRPSLOH D FRPSOHWH OLVW RI VDIHW\ WLSV LV LPSRVVLEOH�

7KLV OLVW PLJKW EH WHUPHG D �KLJKOLJKW� OLVW� ,W GRHV QRW

FRYHU DOO VLWXDWLRQV DQG HYHQWV ZKLFK PLJKW RFFXU LQ D

FODVVURRP� ,W LV WKH UHVSRQVLELOLW\ RI HDFK WHDFKHU WR EH

IXQFWLRQLQJ DW WKH KLJKHVW OHYHO ZLWK UHVSHFW WR

FUHDWLQJ D VDIH FODVVURRP FOLPDWH�

� &KHFN \RXU FODVVURRP IRU KD]DUGV RQ D UHJXODU

EDVLV�

� &UHDWH D EXOOHWLQ ERDUG ZLWK D VDIHW\ WKHPH�

� 0DNH D UXOH WKDW DOO DFFLGHQWV PXVW EH UHSRUWHG WR

WKH WHDFKHU�

� ,Q FDVH RI D VHULRXV DFFLGHQW� SLFN RQH SHUVRQ ZKR LV

SUHVHQW DQG VHQG WKDW SHUVRQ IRU H[SHUW�

SURIHVVLRQDO� RU DGGLWLRQDO KHOS� 7KHQ� WDNH DFWLRQ�

5HPHPEHU� \RX DUH LQ FKDUJH RI WKH VLWXDWLRQ�

� %HFRPH IDPLOLDU ZLWK WKH VFKRRO GLYLVLRQ
V DFFLGHQW

SROLF\�

� 'R QRW JLYH PHGLFDO DGYLFH�

� 0RYH DQ LQMXUHG SHUVRQ DV OLWWOH DV SRVVLEOH XQWLO

WKH LQMXU\ DVVHVVPHQW LV FRPSOHWH�

� (PSKDVL]H WKDW H[WUD FDXWLRQ LV QHHGHG ZKHQ

XVLQJ RSHQ IODPHV LQ WKH FODVVURRP�

� 5HTXLUH WKH XVH RI JRJJOHV ZKHQ XVLQJ RSHQ IODPHV�

FRUURVLYH FKHPLFDOV� RU RWKHU LGHQWLILDEOH KD]DUGV�

� ,Q FDVH RI ILUH� \RXU ILUVW UHVSRQVLELOLW\ LV WR JHW VWX�

GHQWV RXW RI WKH DUHD� 6HQG D VSHFLILF SHUVRQ WR

JLYH DQ DSSURSULDWH DODUP� 7KHQ DVVHVV WKH

VLWXDWLRQ DQG DFW�

� $YRLG RYHUORDGLQJ VKHOYHV DQG ZLQGRZ VLOOV�

� 3URSHUO\ ODEHO DOO FRQWDLQHUV RI VROLGV� OLTXLGV� DQG

VROXWLRQV�

� 6HSDUDWH EURNHQ JODVV IURP RWKHU ZDVWH�

� $GYLVH VWXGHQWV QRW WR WRXFK� WDVWH� RU VPHOO

FKHPLFDOV XQOHVV LQVWUXFWHG WR GR VR�

� (DFK ODERUDWRU\ VKRXOG KDYH RQH ILUVW DLG NLW ZKLFK

LV QRW DFFHVVLEOH WR VWXGHQWV� EXW LV RQO\ IRU WKH

WHDFKHU
V RU DGPLQLVWUDWRU
V XVH�

� 0DVWHU VKXW�RII FRQWUROV IRU JDV� HOHFWULFLW\� DQG

ZDWHU VKRXOG EH WHVWHG SHULRGLFDOO\ WR HQVXUH WKDW

WKH\ DUH RSHUDEOH�

� 6DIHW\ HTXLSPHQW VXFK DV ILUH H[WLQJXLVKHUV� ILUH

EODQNHWV� H\H ZDVK VWDWLRQV� JRJJOHV� IXPH KRRGV�

WHVW WXEH VSXUW FDSV� DQG H[SORVLRQ VKLHOGV PXVW EH

NHSW LQ JRRG RUGHU DQG FKHFNHG UHJXODUO\�

� (OHFWULFDO FRUGV PXVW EH NHSW LQ JRRG FRQGLWLRQ� DQG

UHPRYHG IURP RXWOHWV E\ JUDVSLQJ WKH SOXJ�

� 6WXGHQWV VKRXOG XVH VDIHW\ HTXLSPHQW � SURWHFWLYH

H\H ZHDU� SURWHFWLYH DSURQV RU FRDWV� IXPH KRRGV�

HWF� � ZKHQHYHU SUDFWLFDO DQG QHFHVVDU\�

� 6WXGHQWV VKRXOG WLH EDFN ORQJ KDLU DQG UHIUDLQ IURP

ZHDULQJ ORRVH DQG IORSS\ FORWKLQJ LQ WKH ODERUDWRU\�

� 6WXGHQWV VKRXOG QRW WDVWH DQ\ PDWHULDOV� HDW�

GULQN� RU FKHZ JXP LQ D ODERUDWRU\�
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� 6WXGHQWV VKRXOG IROORZ UHFRPPHQGHG SURFHGXUHV

DQG FKHFN ZLWK WHDFKHUV EHIRUH GHYLDWLQJ IURP VXFK

SURFHGXUHV�

� 6WXGHQWV VKRXOG EH UHTXLUHG WR UHWXUQ ODERUDWRU\

HTXLSPHQW WR LWV SURSHU SODFH�

� &KHPLFDOV RU VROXWLRQV VKRXOG QHYHU EH UHWXUQHG WR

VWRFN ERWWOHV�

� 3LSHWWLQJ VKRXOG EH GRQH RQO\ ZLWK D VDIHW\ EXOE�

QHYHU E\ PRXWK�

� $FLGV RU R[LGL]HUV VKRXOG QHYHU EH PL[HG ZLWK

FRPSRXQGV FRQWDLQLQJ FKORULQH �H�J�� EOHDFK��

� 0HUFXU\ WKHUPRPHWHUV VKRXOG EH UHSODFHG ZLWK

DOFRKRO WKHUPRPHWHUV�

� $VEHVWRV FHQWUHG ZLUH PDWV VKRXOG EH UHSODFHG

ZLWK SODLQ ZLUH PDWV RU ZLWK FHUDPLF FHQWUHG PDWV�

� 7KH XVH RI KXPDQ ELRORJLFDO IOXLGV LQ ODERUDWRU\

DFWLYLWLHV VKRXOG EH FORVHO\ PRQLWRUHG�

� 6WXGHQWV VKRXOG XVH RQO\ PDWHULDOV IURP WKHLU

RZQ ERG\ � VDOLYD� HSLWKHOLDO FHOOV � ZKHQ GRLQJ

ODE DFWLYLWLHV UHTXLULQJ WKRVH PDWHULDOV�

� 6WXGHQWV VKRXOG KDYH QR FRQWDFW ZLWK ERGLO\

IOXLGV IURP DQRWKHU VWXGHQW�

� $OFRKRO SUHS SDGV VKRXOG QRW EH XVHG PRUH WKDQ

RQFH�

� 6WXGHQWV VKRXOG ZDVK WKHLU KDQGV WKRURXJKO\

ZLWK VRDS DQG ZDWHU DIWHU KDQGOLQJ DQ\ ERGLO\

IOXLGV�

� 6SHFLPHQV IRU GLVVHFWLRQ� GLVVHFWLQJ WRROV DQG

HTXLSPHQW� DQG FKHPLFDOV XVHG LQ ELRORJ\ PXVW EH

NHSW XQGHU ORFNHG VWRUDJH�

� :KHQ ILHOG PDWHULDOV VXFK DV SRQG RU VORXJK ZDWHU�

SODQWV� VRLO� RU LQVHFWV DUH FROOHFWHG� DVVXPH WKDW

WKH\ DUH FRQWDPLQDWHG E\ SDWKRJHQV DQG WUHDW

WKHP DV VXFK�

� .QRZQ SDWKRJHQV VKRXOG QRW EH FXOWXUHG�

([SRVXUH SODWHV DQG FXOWXUH SODWHV ZLWK XQNQRZQ

EDFWHULDO FRORQLHV PXVW EH WUHDWHG DV WKRXJK WKH\

DUH FRQWDPLQDWHG E\ SDWKRJHQV XQWLO LW FDQ EH

VKRZQ RWKHUZLVH�

� 0DNH VXUH WKDW DXWRFODYHV DUH LQ JRRG RSHUDWLQJ

FRQGLWLRQ�

� $GHTXDWH YHQWLODWLRQ LV HVVHQWLDO ZKHQ ZRUNLQJ

ZLWK VSHFLPHQV SUHVHUYHG LQ IRUPDOLQ RU

IRUPDOGHK\GH�

� 3URSHU FDUH PXVW EH JLYHQ WR DQLPDOV NHSW LQ D

FODVVURRP� 5HIHU WR D JRRG DQLPDO FDUH ERRN� LI

QHHGHG�

� 8VH UXEEHU JORYHV DQG WDNH JUHDW FDUH ZKHQ

KDQGOLQJ DQ\ SODQW JURZWK KRUPRQHV VXFK DV

FROFKLFLQH� JLEEHUHOOLF DFLG� LQGROH DFHWLF DFLG� RU

5RRWRQH�70��

� 0DQ\ SODQWV PD\ FRQWDLQ WR[LQV RU DOOHUJHQV�

6WXGHQWV VKRXOG EH FDXWLRQHG QRW WR WDVWH RU KDQGOH

SODQWV� 7HDFKHUV DUH UHVSRQVLEOH IRU IDPLOLDUL]LQJ

WKHPVHOYHV ZLWK DQ\ ORFDO� SURYLQFLDO� RU IHGHUDO

OHJLVODWLRQ SHUWDLQLQJ WR SODQWV DQG DQLPDOV� ,I LQ

GRXEW� LQTXLUH�

� &KHPLFDOV VKRXOG EH VWRUHG LQ D ORFNHG DUHD� WR

ZKLFK DFFHVV LV UHVWULFWHG�

� %H SUHSDUHG WR KDQGOH DOO FKHPLFDO VSLOOV UDSLGO\

DQG HIIHFWLYHO\�

� ,QVSHFW JODVVZDUH �H�J�� EHDNHUV� IODVNV� IRU FUDFNV

DQG FKLSV EHIRUH XVLQJ WKHP WR KHDW OLTXLGV RU KROG

FRQFHQWUDWHG FRUURVLYH OLTXLGV RU VROXWLRQV�

� &KHPLFDO VWRUDJH VKRXOG EH RUJDQL]HG E\ JURXSV RI

FRPSDWLEOH FRPSRXQGV� UDWKHU WKDQ E\ DOSKDEHWLFDO

RUGHU� �:LWKLQ D JURXS RI FRPSDWLEOH FRPSRXQGV�

DOSKDEHWL]LQJ FDQ EH XVHG��

� (OHFWULFDO HTXLSPHQW �H�J�� WUDQVIRUPHUV� LQGXFWLRQ

FRLOV� HOHFWURVWDWLF JHQHUDWRUV� RVFLOORVFRSHV�

GLVFKDUJH WXEHV� &URRNHV WXEHV� PDJQHWLF HIIHFWV

WXEHV� ODVHUV� IOXRUHVFHQW HIIHFWV WXEHV DQG

XOWUDYLROHW OLJKW VRXUFHV� PXVW EH NHSW LQ ORFNHG

VWRUDJH�

� 'LVFKDUJH WXEHV FDQ SURGXFH [�UD\V ZKLFK PD\

SHQHWUDWH WKH JODVV RI WKH WXEH LI RSHUDWLQJ YROWDJHV

KLJKHU WKDQ �� ��� YROWV DUH XVHG�

� /DVHUV DUH FDSDEOH RI FDXVLQJ H\H GDPDJH� 7KH

OHQV RI WKH H\H PD\ LQFUHDVH WKH LQWHQVLW\ RI OLJKW

E\ � ��� ��� WLPHV DW WKH UHWLQD FRPSDUHG WR WKH

SXSLO� 7R UHGXFH ULVN� ODVHUV UDWHG DW D PD[LPXP

SRZHU RI ��� P: VKRXOG EH XVHG�

� /DVHUV VKRXOG EH XVHG LQ QRUPDO OLJKW FRQGLWLRQV

VR SXSLOV DUH QRW GLODWHG�

� (YHU\RQH VKRXOG VWD\ FOHDU RI WKH SULPDU\ DQG

UHIOHFWHG SDWKV�
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� (YHU\RQH VKRXOG EH DOHUW WR XQLQWHQGHG

UHIOHFWLRQV�

� &RQWDFW OHQVHV FRPSOLFDWH H\H VDIHW\� 'XVW DQG

FKHPLFDOV PD\ EHFRPH WUDSSHG EHKLQG D OHQV�

*DVHV DQG YDSRXUV PD\ FDXVH H[FHVVLYH ZDWHULQJ

RI WKH H\HV DQG HQWHU WKH VRIW PDWHULDO RI WKH OHQV�

&KHPLFDO VSODVKHV PD\ EH PRUH LQMXULRXV GXH WR

WKH LQDELOLW\ WR UHPRYH WKH OHQV UDSLGO\ DQG

DGPLQLVWHU ILUVW DLG� 7KH ORVV RU GLVORGJLQJ RI D

FRQWDFW OHQV PD\ FDXVH D VDIHW\ SUREOHP LI LW

KDSSHQV DW D FUXFLDO PRPHQW�

2Q WKH RWKHU KDQG� FRQWDFWV� LQ FRPELQDWLRQ ZLWK

VDIHW\ H\H ZHDU� DUH DV VDIH DV H\HJODVVHV LQ PRVW

FDVHV� &RQWDFWV PD\ SUHYHQW VRPH LUULWDQWV IURP

UHDFKLQJ WKH FRUQHD� WKXV JLYLQJ WKH H\H VRPH

PHDVXUH RI SURWHFWLRQ� 7KH 6DVNDWFKHZDQ $VVRFLDWLRQ

RI 2SWRPHWULVWV IHHOV WKDW� DV ORQJ DV SURSHU� YHQWHG

VDIHW\ JRJJOHV DUH ZRUQ� WKHUH LV QR JUHDWHU ULVN LQ D

ODE VLWXDWLRQ IRU D SHUVRQ ZHDULQJ FRQWDFWV WKDQ IRU

RQH QRW ZHDULQJ FRQWDFWV� 7KH $VVRFLDWLRQ

UHFRPPHQGV WKDW�

� WHDFKHUV NQRZ ZKLFK VWXGHQWV ZHDU FRQWDFW

OHQVHV�

� WHDFKHUV NQRZ KRZ WR UHPRYH FRQWDFW OHQVHV

IURP VWXGHQWV
 H\HV VKRXOG WKH QHHG RFFXU�

� WKHUH EH DFFHVV WR DGHTXDWH DUHDV IRU WKH

UHPRYDO DQG PDLQWHQDQFH RI FRQWDFW OHQVHV� DQG�

� FRQWDFW OHQV ZHDUHUV KDYH D SDLU RI H\H JODVVHV WR

XVH LQ FDVH WKH FRQWDFW OHQVHV PXVW EH UHPRYHG�

'LVSRVLQJ�RI�&KHPLFDOV

6RPH SUHFDXWLRQV VKRXOG EH IROORZHG ZKHQ GLVSRVLQJ

RI FKHPLFDOV�

� $ *XLGH WR /DERUDWRU\ 6DIHW\ DQG &KHPLFDO

0DQDJHPHQW LQ 6FKRRO 6FLHQFH 6WXG\ $FWLYLWLHV

FDWHJRUL]HV DOO FKHPLFDOV E\ GLVSRVDO FDWHJRU\�

'LVSRVDO RI OLTXLG RU DTXHRXV ZDVWHV IURP

FDWHJRULHV � DQG � VKRXOG LQYROYH GLOXWLRQ EHIRUH

SRXULQJ WKHP GRZQ WKH GUDLQ� WKHQ UXQQLQJ WDS

ZDWHU GRZQ WKH GUDLQ WR IXUWKHU GLOXWH WKHLU

VWUHQJWK�

� 6ROLG ZDVWHV VKRXOG EH ULQVHG WKRURXJKO\ ZLWK

ZDWHU� 7KH\ VKRXOG EH GLVSRVHG RI LQ D VSHFLDOO\

PDUNHG ZDVWH FRQWDLQHU � QRW WKH JHQHUDO FODVV

ZDVWH EDVNHW� 7KH MDQLWRU VKRXOG EH DOHUWHG WR WKH

H[LVWHQFH RI WKLV FRQWDLQHU DQG EH DVVXUHG WKDW

QRQH RI WKH PDWHULDOV DUH KD]DUGRXV�

,I� IRU DQ\ UHDVRQ� VXEVWLWXWLRQV DUH PDGH IRU

PDWHULDOV� LW LV WKH UHVSRQVLELOLW\ RI WKH WHDFKHU WR

UHVHDUFK WKH WR[LFLW\� SRWHQWLDO KD]DUGV� DQG WKH

DSSURSULDWH GLVSRVDO RI WKHVH VXEVWLWXWHG PDWHULDOV�

)HGHUDO� SURYLQFLDO� DQG PXQLFLSDO UHJXODWLRQV

UHJDUGLQJ WKH ODEHOOLQJ� VWRUDJH� DQG GLVSRVDO RI

KD]DUGRXV VXEVWDQFHV VKRXOG EH IROORZHG� 8QGHU

FXUUHQW :RUNSODFH +D]DUGRXV 0DWHULDOV ,QIRUPDWLRQ

6\VWHP �:+0,6� UHJXODWLRQV� DOO HPSOR\HHV LQYROYHG

LQ KDQGOLQJ KD]DUGRXV VXEVWDQFHV PXVW UHFHLYH

WUDLQLQJ E\ WKHLU HPSOR\HU� )RU PRUH LQIRUPDWLRQ�

FRQWDFW WKH &DQDGLDQ &HQWUH IRU 2FFXSDWLRQDO +HDOWK

DQG 6DIHW\� RU 6DVNDWFKHZDQ +XPDQ 5HVRXUFHV�

/DERXU DQG (PSOR\PHQW�

$�%URDGHU�/RRN�DW�6DIHW\

1RUPDOO\� VDIHW\ LV XQGHUVWRRG WR EH FRQFHUQHG ZLWK

WKH SK\VLFDO VDIHW\ DQG ZHOIDUH RI SHUVRQV� DQG WR D

OHVVHU GHJUHH ZLWK SHUVRQDO SURSHUW\� 7KH GHILQLWLRQ

RI VDIHW\ FDQ DOVR EH H[WHQGHG WR D FRQVLGHUDWLRQ RI

WKH ZHOO�EHLQJ RI WKH ELRVSKHUH� 7KH FRPSRQHQWV RI

WKH ELRVSKHUH � SODQWV� DQLPDOV� HDUWK� DLU DQG ZDWHU �

GHVHUYH WKH FDUH DQG FRQFHUQ ZKLFK ZH FDQ RIIHU�

)URP NQRZLQJ ZKHWKHU ZLOG IORZHUV FDQ EH SLFNHG WR

FRQVLGHULQJ WKH GLVSRVDO RI WR[LF ZDVWHV IURP

0LGGOH /HYHO VFLHQFH URRPV� WKH VDIHW\ RI RXU ZRUOG

DQG RXU IXWXUH GHSHQGV RQ RXU DFWLRQV DQG WHDFKLQJ LQ

VFLHQFH FODVVHV�

7KH :RUNSODFH +D]DUGRXV 0DWHULDOV ,QIRUPDWLRQ

6\VWHP �:+0,6� XQGHU WKH +D]DUGRXV 3URGXFWV

$FW JRYHUQV VWRUDJH DQG KDQGOLQJ SUDFWLFHV RI

FKHPLFDOV LQ VFKRRO ODERUDWRULHV� $OO VFKRRO GLYLVLRQV

VKRXOG EH FRPSO\LQJ ZLWK WKH SURYLVLRQV RI WKH $FW�
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0HDVXUHPHQW

$Q XQGHUVWDQGLQJ RI WKH LPSRUWDQFH RI PHDVXUHPHQW

LQ VFLHQFH LV FULWLFDO IRU HDFK VWXGHQW WR DFTXLUH� 7KH

LPSRUWDQFH RI PHDVXUHPHQW FDQ EH VHHQ ZKHQ LW LV

YLHZHG DV RQH FRPSRQHQW RI WKH &RPPRQ (VVHQWLDO

/HDUQLQJ RI 1XPHUDF\� 7KHUH LV DQ LPSOLFLW

DVVXPSWLRQ LQ VFLHQFH� DQG LQ VRFLHW\� WKDW

TXDQWLWDWLYH VWDWHPHQWV DUH PRUH DXWKRULWDWLYH WKDQ

DUH TXDOLWDWLYH VWDWHPHQWV� <HW� PDQ\ LPSRUWDQW

DGYDQFHV LQ VFLHQFH DUH PDGH WKURXJK LQWXLWLRQ DQG

WKURXJK FUHDWLYH OHDSV� $GYDQFHV LQ VFLHQFH DUH QRW

UHVWULFWHG WR GDWD DQDO\VLV� 6WXGHQWV PXVW VHH WKDW

PHDVXUHPHQW LV LPSRUWDQW� EXW LPSRUWDQW LQ LWV

FRQWH[W�

7R PDNH TXDQWLWDWLYH VWDWHPHQWV� PHDVXUHPHQWV

PXVW EH PDGH� 7KH DFFXUDF\ RI WKH PHDVXUHPHQWV

GHWHUPLQHV WKH FRQILGHQFH SODFHG LQ WKH IDFWV ZKLFK

DUH GHULYHG IURP WKH PHDVXUHPHQWV� ,I WKH IDFWV DUH

UHSUHVHQWHG DV EHLQJ DFFXUDWH� WKH PHDVXUHPHQWV

PXVW EH HTXDOO\ DFFXUDWH� %XW DFFXUDF\ LV QRW WKH

RQO\ IDFWRU WR FRQVLGHU ZKHQ PHDVXUHPHQW LV

GLVFXVVHG�

7KH DELOLW\ WR PDNH PHDVXUHPHQWV GHSHQGV RQ WKH

WHFKQRORJ\ DYDLODEOH� $ PHWUH VWLFN FDQ EH XVHG WR

PHDVXUH WKH OHQJWK RI D WDEOH� :KDW WHFKQRORJ\ LV

DYDLODEOH WR PHDVXUH WKH GLDPHWHU RI DQ DWRP" 6XFK

PHDVXUHPHQWV UHTXLUH D JUHDWHU GHJUHH RI IDLWK LQ WKH

WHFKQRORJ\� $W WKH IXUWKHVW UHDFKHV RI VFLHQWLILF

LQTXLU\� WHFKQRORJ\ PXVW EH GHYLVHG VR WKDW WKH

UHVXOWV RI H[RWLF H[SHULPHQWV FDQ EH GHWHFWHG�

PHDVXUHG� DQG LQWHUSUHWHG� :KDW LV PHDVXUHG

GHSHQGV XSRQ WKH DVVXPSWLRQV PDGH LQ WKH GHVLJQ�

DQG RQ WKH OLPLWDWLRQV RI WKH WHFKQRORJ\�

7KH DELOLW\ WR PDNH PHDVXUHPHQWV GHSHQGV RQ WKH

FRUUHFW XVH RI WKH WHFKQRORJ\� 3URSHU SURFHGXUHV PXVW

EH IROORZHG� HYHQ ZLWK WKH XVH RI VLPSOH GHYLFHV VXFK

DV WKHUPRPHWHUV� LI PHDVXUHPHQWV ZKLFK DFFXUDWHO\

UHSUHVHQW WKH V\VWHP XQGHU REVHUYDWLRQ DUH WR EH

PDGH� ,Q DGGLWLRQ WR SURSHU SURFHGXUHV� WKH

PHDVXUHPHQW GHYLFHV PXVW EH XVHG DSSURSULDWHO\�

(YHQ WKRXJK D WKHUPRPHWHU KDV D UXOHG VFDOH� WR

PHDVXUH WKH OHQJWK RI D SHQFLO LQ GHJUHHV &HOVLXV LV

QRW D XVHIXO ZD\ WR UHSUHVHQW OHQJWK�

7KHUH PXVW EH DV OLWWOH LQWHUDFWLRQ DV SRVVLEOH

EHWZHHQ WKH WHFKQRORJ\� RU DSSOLFDWLRQ RI LW� DQG WKH

REMHFW EHLQJ PHDVXUHG� ,I WKH GHYLFH XVHG WR PHDVXUH

WKH WHPSHUDWXUH RI D V\VWHP FKDQJHV WKH WHPSHUDWXUH

RI WKDW V\VWHP E\ D VLJQLILFDQW DPRXQW� KRZ XVHIXO LV

WKH PHDVXUHPHQW" +HLVHQEHUJ IDFHG D VLPLODU

SUREOHP LQ DWWHPSWLQJ WR GHWHUPLQH WKH PRPHQWXP

DQG WKH SRVLWLRQ RI WKH HOHFWURQ LQ WKH DWRP� 3UHFLVLRQ

LQ GHWHUPLQLQJ RQH UHVXOWV LQ OHVV LQIRUPDWLRQ DERXW

WKH RWKHU�

%HIRUH WKH PDWWHU RI DFFXUDF\ LV DGGUHVVHG� WKH

VWXGHQW PXVW KDYH DQ XQGHUVWDQGLQJ RI ZKDW

WHFKQRORJ\ LV DYDLODEOH� LWV DSSURSULDWHQHVV IRU WKH

VLWXDWLRQ� WKH SURSHU XVH RI WKDW WHFKQRORJ\� DQG WKH

OLPLWV ZKLFK DUH LQKHUHQW LQ WKH WHFKQRORJ\� 2QFH

WKDW LV XQGHUVWRRG� WKH VWXGHQW FDQ WKHQ PDQLSXODWH

WKH WHFKQRORJ\ WR JLYH WKH PRVW DFFXUDWH DQG SUHFLVH

UHVXOWV�

2QH DVSHFW RI DFFXUDF\ SHUWDLQV WR WKH PDWWHU RI

XQFHUWDLQW\ LQ PHDVXUHPHQW� 7KH SHUFHQWDJH HUURU LQ

D PHDVXUHPHQW� RU WKH DEVROXWH HUURU� LV D FRQFHSW

VWXGHQWV PXVW FRQVLGHU� 1R PHDVXULQJ LQVWUXPHQW

KDV ]HUR PDUJLQ RI HUURU� 1R RSHUDWRU LV FDSDEOH RI

XVLQJ DQ LQVWUXPHQW VR WKDW QR PHDVXUHPHQW HUURU LV

LQWURGXFHG� 0HDVXUHPHQW HUURU H[LVWV DQG PXVW EH

DFFRXQWHG IRU LQ UHFRUGLQJ DQG LQWHUSUHWLQJ GDWD� $

SDUWLFXODU EDODQFH PD\ KDYH DQ XQFHUWDLQW\ RI

PHDVXUHPHQW RI ���� J� IRU H[DPSOH� LI WKH EDODQFH LV

OHYHOOHG� SURSHUO\ DGMXVWHG� DQG ZRUNLQJ ZHOO� 7KLV

EDODQFH KDV D VXLWDEOH DFFXUDF\ IRU PHDVXULQJ D PDVV

RI ������ J EXW QRW IRU PHDVXULQJ D PDVV RI ���� J�

&DOFXODWH WKH SHUFHQWDJH HUURU LQ HDFK FDVH DQG WKH

SRLQW LV FOHDU� +RZHYHU� WKH ������ PHDVXULQJ HUURU

IRU WKH ������ J PDVV ZKLFK LV GXH WR WKH EDODQFH PD\

EH PDGH HQWLUHO\ LQVLJQLILFDQW E\ RSHUDWRU HUURUV VXFK

DV KDYLQJ WKH EDODQFH SDQ RQ WKH ZURQJ KRRN�

PLVUHDGLQJ WKH VFDOH� QRW ]HURLQJ WKH EDODQFH EHIRUH

VWDUWLQJ� VWRSSLQJ WKH RVFLOODWLRQ RI WKH EHDP ZLWK D

ILQJHU� XVLQJ D ZHW RU GLUW\ SDQ� DQG VR RQ� $FFXUDF\

UHTXLUHV ERWK JRRG WHFKQRORJ\ DQG JRRG

WHFKQLTXH�

$QRWKHU FRQFHUQ LV WKDW RI VLJQLILFDQW ILJXUHV�

0HDVXULQJ LQVWUXPHQWV FDQ RQO\ VXSSO\ D OLPLWHG

GHJUHH RI DFFXUDF\� 7KH SUREOHP PRVW RIWHQ

HQFRXQWHUHG ZLWK VWXGHQWV LV WR KDYH WKHP PDNH XVH

RI WKH PD[LPXP SUHFLVLRQ SRVVLEOH� ZLWKRXW KDYLQJ

WKHP RYHUVWDWH WKHLU FDVH� ,I VHYHQ LGHQWLFDO PDUEOHV

KDYH D WRWDO PDVV RI ���� J� WKH DYHUDJH PDVV RI D

PDUEOH LV QRW ����� ��� ��� J� $ PRUH UHDVRQDEOH

UHSRUW ZRXOG H[SUHVV WKH DYHUDJH PDVV URXQGHG RII WR

WZR GHFLPDO SODFHV�
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0DQ\ VFLHQFH WH[WV KDYH VHFWLRQV GHDOLQJ ZLWK

WKH UHSRUWLQJ RI XQFHUWDLQW\ LQ PHDVXUHPHQW

DQG VLJQLILFDQW ILJXUHV� (DFK WHDFKHU VKRXOG

ILQG DQ DSSURDFK WKDW LV FRPIRUWDEOH IRU ERWK

WKH WHDFKHU DQG WKH VWXGHQWV DQG WKHQ DGRSW

DQG HPSKDVL]H WKDW DSSURDFK�

'DWD DQDO\VLV LV DQ LPSRUWDQW UHODWHG WRSLF� 2IWHQ� LQ

RUGHU WR PDNH VHQVH RI PHDVXUHPHQWV� GDWD PXVW EH

RUJDQL]HG DQG LQWHUSUHWHG� 6WXGHQWV PXVW OHDUQ WR

RUJDQL]H WKHLU GDWD FROOHFWLRQ DQG UHFRUGLQJ VR WKDW LW

LV UHDG\ IRU DQDO\VLV� *UDSKLFDO DQDO\VLV LV RIWHQ

XVHIXO DQG VKRXOG EH VWUHVVHG� 7KH XVH RI FRPSXWHU

VRIWZDUH LV DOVR DQ RSWLRQ IRU UHFRUGLQJ DQG DQDO\VLV�

'DWDEDVHV FDQ EH XVHG WR VWRUH DQG WKHQ PDQLSXODWH

ODUJH DPRXQWV RI GDWD� 6SUHDGVKHHWV DUH DOVR XVHIXO

IRU RUJDQL]LQJ GDWD� 0DQ\ GDWDEDVH DQG VSUHDGVKHHW

SURJUDPV� DV ZHOO DV LQWHJUDWHG VRIWZDUH SDFNDJHV�

FRQWDLQ JUDSKLQJ XWLOLWLHV DQG PD\ FRQWDLQ VWDWLVWLFDO

DQDO\VLV RSWLRQV� *UDSKLQJ DQG VWDWLVWLFDO DQDO\VLV

SDFNDJHV PD\ DOVR EH SXUFKDVHG DV VWDQG�DORQH

VRIWZDUH� 7KH XVH RI FRPSXWHU DQDO\VLV VKRXOG EH

HQFRXUDJHG ZKHUHYHU SRVVLEOH�

,Q DGGLWLRQ WR WKH XVH RI FRPSXWHU DQDO\VLV� KDUGZDUH

LQWHUIDFHV WR DOORZ WKH LQSXW RI GDWD WKURXJK VHQVRUV�

ZKLFK WKH VRIWZDUH WKHQ LQWHUSUHWV DV PHDVXUHPHQWV�

DUH D YDOXDEOH DGGLWLRQ WR D VFLHQFH ODE� ,W VKRXOG EH

HPSKDVL]HG WKDW WKH XVH RI

D FRPSXWHU GRHV QRW PHDQ WKDW WKH UHVXOWV ZLOO EH

HUURU IUHH� $FFXUDF\ LV PDLQO\ D IXQFWLRQ RI WKH

WHFKQLFLDQ DQG� WR D OHVVHU GHJUHH� RI WKH WHFKQRORJ\�

0HDVXUHPHQWV VKRXOG EH H[SUHVVHG XVLQJ 6, XQLWV� RU

6, DFFHSWDEOH XQLWV� ZKHQHYHU WKLV LV UHDOLVWLF RU

IHDVLEOH WR GR VR� &RPPRQ QRQ�PHWULF XQLWV PD\ EH

XVHG LI QHFHVVDU\� &RQYHUVLRQ IDFWRUV IURP QRQ�6, WR

6, RU ZLWKLQ WKH QRQ�6, XQLWV PD\ EH QHFHVVDU\� (DFK

WHDFKHU VKRXOG IROORZ WKH UHFRPPHQGDWLRQV RI WKH

&DQDGLDQ 0HWULF &RPPLVVLRQ ZLWK UHVSHFW WR WKH

EDVLF DQG GHULYHG XQLWV RI PHDVXUHPHQW DQG WKH

SURSHU V\PEROV IRU WKRVH XQLWV�

,I GHWDLOHG LQIRUPDWLRQ LV UHTXLUHG� UHIHU WR WKH

&DQDGLDQ 0HWULF 3UDFWLFH *XLGH �&$1��=��������

IURP WKH &DQDGLDQ 6WDQGDUGV $VVRFLDWLRQ� ���

5H[GDOH %RXOHYDUG� 5H[GDOH� 2QWDULR 0�: �5��� WKH

,QWHUQDWLRQDO 6\VWHP RI 8QLWV �6,� �&$1��=��������

IURP WKH &6$� RU WKH 6, 0HWULF *XLGH IRU 6FLHQFH

�6DVNDWFKHZDQ (GXFDWLRQ� ������

'XULQJ JUDGH �� VFLHQWLILF QRWDWLRQ VKRXOG EH XVHG VR

WKDW VWXGHQWV EHFRPH IDPLOLDU ZLWK UHDGLQJ�

PDQLSXODWLQJ� DQG ZULWLQJ QXPEHUV LQ WKDW IRUPDW�

,Q DGGLWLRQ WR WKH YDOXH RI 6,�QRWDWLRQ IRU HDVH LQ

KDQGOLQJ YHU\ ODUJH RU YHU\ VPDOO QXPEHUV� VWXGHQWV

PXVW EH DEOH WR XVH WKLV QRWDWLRQ WR H[SUHVV WKH

QXPEHU RI VLJQLILFDQW ILJXUHV LQ D ODUJH QXPEHU� DQG

WR SHUIRUP FDOFXODWLRQV XVLQJ VFLHQWLILF QRWDWLRQ�

3ODQW�DQG�$QLPDO�&DUH�LQ�WKH�&ODVVURRP

7HDFKHUV DUH UHVSRQVLEOH IRU IDPLOLDUL]LQJ WKHPVHOYHV

ZLWK DQ\ ORFDO� SURYLQFLDO� RU IHGHUDO VWDWXWHV

SHUWDLQLQJ WR WKH FDUH RI SODQWV RU DQLPDOV� ,I LQ

GRXEW� LQTXLUH� 3HW VKRSV RU SODQW VKRSV PD\ KDYH

XVHIXO LQIRUPDWLRQ� 7KHUH DUH UHJXODWLRQV SUHYHQWLQJ

WKH SLFNLQJ RI ZLOG IORZHUV� RU WKH FDSWLYH XVH RI

PLJUDWRU\ ELUGV RU HQGDQJHUHG VSHFLHV�

,QYROYH VWXGHQWV LQ KHOSLQJ WR FDUH IRU SODQWV DQG

DQLPDOV� VHW XS D GDLO\ VFKHGXOH RI WKLQJV WKDW KDYH WR

EH GRQH� 5RWDWLQJ VWXGHQW UHVSRQVLELOLWLHV ZLOO LQYROYH

PRUH VWXGHQWV� 7KH\ VKRXOG EH DEOH WR GLVFXVV WKH

NLQGV RI WKLQJV WKDW SODQWV DQG DQLPDOV QHHG WR OLYH

DQG VWD\ KHDOWK\� 7KH\ FDQ XVH WKHVH LGHDV WR OHDUQ

PRUH DERXW WKH SODQWV DQG DQLPDOV WKH\ DUH FDULQJ

IRU�

:HDU JORYHV ZKHQ KDQGOLQJ DQLPDOV LQ WKH FODVVURRP�

2YHUKDQGOLQJ FDQ SXW WKH DQLPDOV XQGHU H[FHVVLYH

VWUHVV� %H ZDU\ RI SRVVLEOH GLVHDVHV WKDW

PD\ EH VSUHDG E\ WKH DQLPDOV� RU E\ SHRSOH WR WKH

DQLPDOV�

,QTXLUH DERXW VSHFLILF IHHGLQJ UHTXLUHPHQWV IRU DQ\

FODVVURRP SHWV� )LQG RXW DERXW WKH VL]H RI FDJH WKH

DQLPDO QHHGV� WKH W\SH RI QXWULWLRQDO UHTXLUHPHQWV LW

KDV� ZKHWKHU RU QRW LW QHHGV D VHSDUDWH FRQWDLQHU IRU

ZDWHU� DQG VR RQ� 2GRXU DQG ODFN RI FOHDQOLQHVV ZLOO

RFFXU LI DQLPDOV DUH QRW PDLQWDLQHG SURSHUO\� %HIRUH

\RX REWDLQ DQ DQLPDO DV D FODVVURRP SHW� ILQG RXW KRZ

PXFK WLPH DQG HIIRUW ZLOO EH QHHGHG WR FDUH IRU LW� %H

SUHSDUHG WR PDNH WKH QHFHVVDU\ FRPPLWPHQW LI \RX

KDYH D SHW LQ WKH FODVVURRP� 'RHV WKH DQLPDO QHHG D

PHWDO FDJH" 'RHV LW QHHG DQ H[HUFLVH ZKHHO" &DQ LW EH

VWRUHG LQ FDUGERDUG ER[HV� DQG LI VR� KRZ RIWHQ GR WKH

ER[HV KDYH WR EH FKDQJHG" 7KHVH DUH WKH DUHDV RI

FRQFHUQ ZKHQ GHFLGLQJ RQ D W\SH RI SHW WR KDYH LQ WKH

FODVVURRP�
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3RLVRQRXV DQLPDOV� RU RWKHU SRWHQWLDOO\ GDQJHURXV

DQLPDOV VXFK DV YHQRPRXV VQDNHV DQG VSLGHUV VKRXOG

QRW EH NHSW LQ WKH FODVVURRP�

7KH XVH RI DQLPDOV IRU SXUSRVHV RI H[SHULPHQWDWLRQ

KDV FRPH XQGHU YHU\ FORVH VFUXWLQ\ LQ UHFHQW \HDUV� ,I

DQ H[SHULPHQW FDQ EH SHUIRUPHG LQ VRPH RWKHU ZD\

WKDQ E\ XVLQJ OLYH RU SUHVHUYHG VSHFLPHQV� WKHQ GR VR�

$OWHUQDWLYHV PLJKW LQFOXGH FRPSXWHU VLPXODWLRQV DQG

UHVHDUFK SURMHFWV�

6RPH SHRSOH PD\ KDYH DOOHUJLHV WR FHUWDLQ SODQWV DQG

DQLPDOV� %H ZDU\ RI DQ\ SRVVLEOH VLJQV RI DOOHUJLF

UHDFWLRQV DPRQJ VWXGHQWV� 6RPH SODQWV DUH WR[LF DQG

VKRXOG QRW EH XVHG LQ WKH FODVVURRP� ,I LQ GRXEW� FKHFN

DERXW WKH SODQW ILUVW� DQG NHHS LW RXW RI UHDFK RI

FKLOGUHQ XQWLO \RX DUH VXUH WKDW LW LV VDIH�

.HHS SODQWV IDLUO\ IDU DSDUW� VR WKDW LI PLWHV LQIHVW RQH

SODQW WKH\ ZLOO QRW VSUHDG WR RWKHU SODQWV�

3ODQWV DQG DQLPDOV KDYH FHUWDLQ HQYLURQPHQWDO

FRQGLWLRQV ZKLFK PXVW EH PDLQWDLQHG WR HQVXUH WKHLU

ZHOIDUH� 5RRP WHPSHUDWXUH� H[SRVXUH WR VXQOLJKW�

KXPLGLW\� QRLVH� GXVW� DQG RWKHU VXFK IDFWRUV PD\

KDYH DQ HIIHFW RQ WKHP�

0DNH DUUDQJHPHQWV WR KDYH WKH SODQWV DQG DQLPDOV

ORRNHG DIWHU RQ ZHHNHQGV DQG RYHU KROLGD\V�

$TXDULD�LQ�WKH�&ODVVURRP

7KH IROORZLQJ VXJJHVWLRQV PD\ EH KHOSIXO LQ VHWWLQJ

XS DTXDULD�

� $ JODVV FRQWDLQHU RI DQ\ VL]H FDQ EH XVHG� IURP D

ODUJH� ZHOO ZDVKHG SLFNOH MDU WR D � PHWUH ORQJ

WDQN�

� 5LQVH DQ\ FRQWDLQHU VHYHUDO WLPHV EHIRUH LW LV XVHG�

� 3ODQ DQ DSSURSULDWH HQYLURQPHQW IRU WKH ILVK�

� 8VH FOHDQ� DHUDWHG ZDWHU DW DQ DSSURSULDWH

WHPSHUDWXUH ��� R& WR �� R&�

� $ VRXUFH RI GLIIXVHG OLJKW RYHU WKH WDQN LV XVHIXO�

8VH IXOO VSHFWUXP OLJKWLQJ LI SODQWV DUH JURZLQJ LQ

DQ DTXDULXP�

� %RWWRP JUDYHO� ZDWHU SODQWV� DQG KLGLQJ SODFHV

HQKDQFH WKH HQYLURQPHQW�

� 3ODQWV FDQ UDUHO\ VXSSO\ HQRXJK R[\JHQ IRU WKH

ILVK�

� 7UHDWHG WDS ZDWHU PXVW EH OHIW �� � �� KRXUV LQ DQ

RSHQ FRQWDLQHU� VR WKDW WKH FKORULQH LQ WKH ZDWHU

GLIIXVHV LQWR WKH DLU� $GMXVW ZDWHU WHPSHUDWXUH

EHIRUH DGGLQJ ILVK�

� :KHQ UHSODFLQJ ZDWHU ORVW E\ HYDSRUDWLRQ� XVH

ZDWHU WKDW KDV ORVW LWV FKORULQH DQG UHDFKHG

DTXDULXP WHPSHUDWXUH�

� $ OLG SUHYHQWV H[FHVVLYH HYDSRUDWLRQ ORVVHV�

� ,QGLUHFW OLJKW� IURP D OLJKW LQ D OLG RU IURP WKH

FODVVURRP� LV EHWWHU WKDQ GLUHFW VXQOLJKW�

� *HW KHOS IURP \RXU VXSSOLHU WR VHOHFW ILVK EDVHG RQ

VHYHUDO IDFWRUV� KDUGLQHVV� FRPSDWLELOLW\� DYDLODEOH

VSDFH�

� 7RR IHZ ILVK LV EHWWHU WKDQ WRR PDQ\�

� 6HOHFW D SURSHU IRRG DQG IHHG WKH SURSHU DPRXQWV�

&KLOGUHQ ZLOO WHQG WR RYHUIHHG WKH ILVK� FDXVLQJ D

IRRG GHFD\LQJ SUREOHP� LI DOORZHG WR IHHG WKH ILVK

ZKHQHYHU WKH\ ZLVK�

� 5HPRYH RU WUHDW GLVHDVHG ILVK LPPHGLDWHO\�

� 7HDFK WKH FKLOGUHQ WR DYRLG DFWLYLWLHV ZKLFK SXW

DGGLWLRQDO VWUHVV RQ WKH ILVK� VXFK DV WDSSLQJ RQ WKH

ZDOOV RI WKH DTXDULXP� SRNLQJ WKH ILVK ZLWK SHQFLOV�

RU GURSSLQJ SDSHU RU FKHPLFDOV LQWR WKH ZDWHU�

5HIHUHQFH ERRNV DUH DYDLODEOH DW SHW VWRUHV DQG LQ

OLEUDULHV� 6RPH GDWDEDVHV ZKLFK FDQ EH DFFHVVHG E\

FRPSXWHUV DOVR KDYH DUHD UHVHUYHG IRU KREE\LVWV�
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7HUUDULD�LQ�WKH�&ODVVURRP

$ WHUUDULXP VLPXODWHV D QDWXUDO ODQG HQYLURQPHQW�

� 8VH D ODUJH JODVV FRQWDLQHU � D SLFNOH MDU� ILVK ERZO

RU DTXDULXP�

� 3ODFH WKH VRLO LQ OD\HUV� URFNV RU SHEEOHV FRYHUHG E\

DFWLYDWHG FKDUFRDO� FRYHUHG E\ WRSVRLO�

� 7RSVRLO LV D PL[WXUH RI SHDW PRVV� SRWWLQJ VRLO� DQG

VDQG� ZLWK SURSRUWLRQV YDU\LQJ DFFRUGLQJ WR WKH

HQYLURQPHQW \RX ZLVK WR FUHDWH�

� $FWLYDWHG FKDUFRDO FKLSV� DYDLODEOH DW VWRUHV ZLWK

DTXDULXP VXSSOLHV� DEVRUE GHFD\LQJ RUJDQLF

PDWHULDO IURP WKH VRLO DQG ZDWHU�

� &RPSOHWHO\ PRLVWHQ WKH VRLO EHIRUH WUDQVSODQWLQJ

LQWR LW�

� 8VH D ORRVH ILWWLQJ OLG IRU D PRLVW HQYLURQPHQW

WHUUDULXP �ZLWK PRVVHV� IHUQV� HWF��� 1R OLG LV

QHFHVVDU\ IRU D GU\ HQYLURQPHQW �FDFWXV� V\VWHP�

� 3ODFH PRLVW HQYLURQPHQW WHUUDULD LQ LQGLUHFW� EXW

DGHTXDWH� OLJKW� 'U\ HQYLURQPHQW WHUUDULD PD\ EH

SODFHG LQ GLUHFW VXQOLJKW�

� 8VH RFFDVLRQDO PLVWLQJ WR PDLQWDLQ WKH KXPLGLW\

OHYHO�

� ,I DQLPDOV DUH DGGHG� \RX VKRXOG HQVXUH WKDW WKH\

DUH QRW DEOH WR HVFDSH WKH WHUUDULXP DQG EHFRPH D

FODVVURRP QXLVDQFH�

� 5HIHUHQFH ERRNV RQ VWDUWLQJ D WHUUDULXP PD\ EH

IRXQG LQ WKH OLEUDU\�

2UJDQL]LQJ�D�)LHOG�7ULS

)LHOG WULSV FDQ DQG VKRXOG EH YDOXDEOH OHDUQLQJ

H[SHULHQFHV ZKLFK DOORZ VWXGHQWV WR DSSO\ WKHLU

FODVVURRP OHDUQLQJV WR DQ DFWXDO RU �UHDO� VLWXDWLRQ�

)LHOG WULSV DOVR DOORZ VWXGHQWV WKH RSSRUWXQLW\ WR

OHDUQ GLUHFWO\ UDWKHU WKDQ LQGLUHFWO\� /HDUQLQJ LV

HQKDQFHG WKURXJK GLUHFW H[SHULHQFH� )LHOG WULSV DUH

IXQ IRU HYHU\RQH LQYROYHG�

7KH NH\ WR VXFFHVVIXO ILHOG WULS H[SHULHQFHV LV FDUHIXO

DQG WKRURXJK SODQQLQJ� 7KLV SODQQLQJ WDNHV WLPH DQG

SDWLHQFH� 0DNH VXUH WR FKHFN WR VHH LI WKH VFKRRO

GLYLVLRQ KDV DQ\ VSHFLDO SROLFLHV UHJDUGLQJ ILHOG WULSV�

7KH VLPSOHVW DSSURDFK ZKHQ SODQQLQJ D ILHOG WULS LV WR

WUHDW WKH H[SHULHQFH OLNH WKH ZULWLQJ RI D QHZVSDSHU

DUWLFOH� XVLQJ WKH ILYH :V DQG +RZ�

:K\ GR \RX ZDQW WR WDNH \RXU FODVV RQ WKLV SDUWLFXODU

WULS"

� ,V WKLV PDLQO\ D VFLHQFH DFWLYLW\ RU GRHV LW LQWHJUDWH

DFWLYLWLHV LQ RWKHU VXEMHFWV DV ZHOO"

� $UH WKH SODQQHG DFWLYLWLHV YDOLG OHDUQLQJ

H[SHULHQFHV"

:KDW OHDUQLQJV GR \RX H[SHFW \RXU VWXGHQWV WR JDLQ

IURP DQG DSSO\ WR WKLV H[SHULHQFH"

� +DYH REMHFWLYHV IRU WKH ILHOG WULS EHHQ HVWDEOLVKHG"

� +DYH DSSURSULDWH DFWLYLWLHV DQG LQVWUXFWLRQDO

DSSURDFKHV EHHQ VHOHFWHG"

� +DYH \RX DQG \RXU VWXGHQWV GRQH \RXU EDFNJURXQG

UHVHDUFK"

� $UH H[SHFWDWLRQV DERXW VWXGHQW EHKDYLRXU RQ WKH

WULS FOHDU DQG UHDOLVWLF"

:KHUH GR \RX SODQ WR JR ZLWK \RXU FODVV"

� ,V LW DFFHVVLEOH WR DOO VWXGHQWV"

� ,V SHUPLVVLRQ RI ODQGRZQHUV RU RIILFLDOV UHTXLUHG LQ

RUGHU WR YLVLW WKLV VLWH"

� 'RHV WKH VLWH KDYH IDFLOLWLHV VXFK DV EDWKURRPV�

OXQFK DUHDV� VKHOWHUV� DSSURSULDWH HPHUJHQF\

IDFLOLWLHV� HWF�"

� ,V LW SRVVLEOH IRU \RX WR YLVLW WKH VLWH EHIRUHKDQG"

� $UH ORFDWLRQV HVWDEOLVKHG DW ZKLFK YDULRXV

DFWLYLWLHV ZLOO RFFXU"

:KHQ GR \RX SODQ WR WDNH WKLV ILHOG WULS"

� ,V WKHUH DGHTXDWH WLPH WR SODQ WKH WULS"

� :LOO UHOHYDQW LQIRUPDWLRQ EH SURYLGHG WR VWXGHQWV

EHIRUH WKH ILHOG WULS"

� ,V WKHUH DGHTXDWH WLPH DIWHU WKH ILHOG WULS WR GR D

ZUDS�XS"

� $UH WKHUH DQ\ SRWHQWLDO FRQIOLFWV ZLWK WKH VHOHFWHG

GDWH"

� 'RHV WKH VHOHFWHG GDWH LQGLFDWH WKH QHHG IRU VSHFLDO

FORWKLQJ RU VXSSOLHV"

� ,V WKHUH D FRQWLQJHQF\ SODQ LQ FDVH RI EDG ZHDWKHU"

� +DV SDUHQWDO FRQVHQW EHHQ REWDLQHG"
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+RZ DUH \RX JRLQJ WR JHW WR WKH VLWH"

� :LOO WUDQVSRUWDWLRQ EH UHTXLUHG"

� ,V DSSURSULDWH WUDQVSRUWDWLRQ DYDLODEOH DQG

DIIRUGDEOH"

� &DQ WKH VWXGHQWV EH OHDUQLQJ GXULQJ WKH WULS WR WKH

VLWH"

+RZ ORQJ ZLOO WKLV SDUWLFXODU WULS EH"

� &DQ WLPH EH XVHG HIILFLHQWO\ DQG HIIHFWLYHO\"

� ,V WKHUH WRR PXFK WR GR DQG WRR OLWWOH WLPH"

� +RZ GRHV WKH ILHOG WULS DIIHFW WKH UHVW RI WKH VFKRRO"

� :LOO VRPHRQH HOVH KDYH WR GR DGGLWLRQDO VXSHUYLVLRQ

GXWLHV"

� :LOO RWKHUV KDYH WR FKDQJH WKHLU SODQQHG DFWLYLWLHV"

� :LOO D VXEVWLWXWH WHDFKHU EH UHTXLUHG"

:KR LV FRPLQJ ZLWK \RX RQ WKH ILHOG WULS"

� $UH WKHUH VXIILFLHQW VXSHUYLVRUV IRU WKH QXPEHU RI

VWXGHQWV LQYROYHG"

� +DYH WKH SHRSOH LQ \RXU FRPPXQLW\ EHHQ XWLOL]HG

IRU WKHLU H[SHUWLVH"

� +DV WKH FODVV EHHQ GLYLGHG LQWR ZRUNLQJ JURXSV"

� +DYH OHDGHUV UHVSRQVLEOH IRU FRRUGLQDWLQJ WKH

JURXSV
 DFWLYLWLHV EHHQ VHOHFWHG IRU WKH ZRUNLQJ

JURXSV"

$OWKRXJK WKLV PD\ VHHP OLNH D JUHDW GHDO RI ZRUN�

SODQQLQJ VKRXOG EH GRQH EHIRUH HPEDUNLQJ RQ D ILHOG

WULS� 7KH PRUH FRQFUHWH DQG GHWDLOHG WKH SODQQLQJ LV�

WKH PRUH OLNHO\ LW LV WKDW WKH WULS ZLOO EH D VXFFHVV�

2QFH WKH JURXQGZRUN KDV EHHQ VHW DQG

DGPLQLVWUDWLYH DSSURYDO KDV EHHQ REWDLQHG� DSSURDFK

WKH SDUHQWV DQG WKH VWXGHQWV DERXW WKH WULS� ,W LV

DGYLVDEOH WR VHQG D OHWWHU KRPH WR WKH SDUHQWV ZKLFK

GHWDLOV WKH SURSRVHG ILHOG WULS� ,QFOXGH LQIRUPDWLRQ RQ

VXFK WKLQJV DV WKH WLPHV RI GHSDUWXUH DQG UHWXUQ� WKH

ORFDWLRQ RI WKH ILHOG WULS� WKH SHRSOH UHVSRQVLEOH IRU

VXSHUYLVLRQ� FORWKLQJ UHTXLUHPHQWV� OXQFK SODQV�

UHTXLUHG PDWHULDOV� DQWLFLSDWHG FRVWV� DQG FRQWLQJHQF\

SODQV� 7KLV OHWWHU FRXOG DOVR LQFOXGH D UHTXHVW IRU

SDUHQWDO KHOS DQG D VHSDUDWH SHUPLVVLRQ VOLS WR EH

UHWXUQHG WR WKH WHDFKHU� ,W LV D JRRG LGHD WR KDYH WKH

OHWWHU VLJQHG E\ ERWK WKH WHDFKHU DQG WKH SULQFLSDO

EHIRUH VHQGLQJ LW WR SDUHQWV�

7KH SDUHQWDO FRQVHQW IRUP ZKLFK IROORZV VHUYHV DV DQ

H[DPSOH RI RQH WKDW FRXOG EH XVHG� 1RWH WKDW WKH XVH

RI D FRQVHQW IRUP GRHV QRW UHPRYH WKH WHDFKHU RU WKH

VFKRRO GLYLVLRQ IURP WKH SRVVLELOLW\ RI LQFXUULQJ

OLDELOLW\ GXULQJ WKH WULS�



��

6DPSOH�3HUPLVVLRQ�)RUP�IRU�)LHOG�7ULSV

'DWH�

'HDU 3DUHQW�*XDUGLDQ�

$V D SDUW RI WKH VFKRRO VFLHQFH SURJUDP� ZH ZLOO EH JRLQJ RQ D ILHOG WULS WR � 7KLV ILHOG WULS ZLOO

SURYLGH \RXU FKLOG ZLWK WKH RSSRUWXQLW\ WR H[SHULHQFH WKH IROORZLQJ� �SURYLGH D EULHI OLVW RI WKH DFWLYLWLHV \RX KDYH

SODQQHG��

$Q LWLQHUDU\ DQG D VFKHGXOH RI RXU SURSRVHG DFWLYLWLHV GXULQJ WKH ILHOG WULS LV LQFOXGHG IRU \RXU LQIRUPDWLRQ�

3OHDVH UHYLHZ WKLV PDWHULDO DQG FRQWDFW WKH VFKRRO LI \RX KDYH DQ\ TXHVWLRQV DERXW RXU SODQV�

<RXU FKLOG VKRXOG EULQJ WKH IROORZLQJ VXSSOLHV RQ WKH ILHOG WULS� �OLVW DQ\ VSHFLDO QHHGV�

� ,I \RXU FKLOG KDV DQ\ VSHFLDO SK\VLFDO RU PHGLFDO SUREOHPV �H�J�� DOOHUJLHV��

SOHDVH EULQJ WKLV WR RXU DWWHQWLRQ� &RQWDFW WKH VFKRRO LI \RX IHHO WKDW WKHVH SUREOHPV PD\ LQWHUIHUH ZLWK \RXU

FKLOG
V SDUWLFLSDWLRQ LQ WKLV DFWLYLW\�

:H ZRXOG OLNH \RX WR FRPH DORQJ RQ WKLV H[FLWLQJ OHDUQLQJ H[SHULHQFH� :H HQFRXUDJH \RX WR VLJQ XS DV D

YROXQWHHU� 7KDQN \RX IRU \RXU FRRSHUDWLRQ�

7HDFKHU 3ULQFLSDO

&RQVHQW )RUP

, ZLOO EH DEOH WR WDNH SDUW LQ WKLV ILHOG WULS DV YROXQWHHU�

<HV 1R

&RPPHQWV�

, SHUPLW P\ FKLOG WR WDNH SDUW LQ WKH ILHOG WULS GHVFULEHG DERYH� , KDYH QRWLILHG WKH VFKRRO RI DQ\ SK\VLFDO RU

PHGLFDO SUREOHPV ZKLFK PLJKW LQWHUIHUH ZLWK P\ FKLOG
V SDUWLFLSDWLRQ LQ WKLV DFWLYLW\�

'DWH�

6LJQDWXUH�
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8QLW�3ODQQLQJ�*XLGH

7KHUH LV QR CRQH EHVW ZD\
 WR SODQ XQLWV� 7KH RQO\

WKLQJ WKDW LV HVVHQWLDO LQ DOO SODQQHG XQLWV LV WKDW

WKH FXUULFXOXP JXLGH EH RSHQ DQG FRQVXOWHG DW DOO

VWDJHV RI WKH SODQQLQJ SURFHVV�

7ZR SRVVLEOH VWUDWHJLHV DUH GHVFULEHG KHUH� 7KH

ILUVW LV D WHDFKHU�VWUXFWXUHG XQLW� 7KH VHFRQG LV

EDVHG RQ WHDFKHU�VWXGHQW FROODERUDWLYH SODQQLQJ�

(DFK KDV EHHQ DGDSWHG IURP WKH GLVFXVVLRQ RI

SODQQLQJ IRXQG LQ (QJOLVK /DQJXDJH $UWV� $

&XUULFXOXP *XLGH IRU WKH (OHPHQWDU\ /HYHO

�6DVNDWFKHZDQ (GXFDWLRQ� ������

7KH PRGHO XQLWV WKDW IROORZ DUH WHDFKHU�VWUXFWXUHG

XQLWV� %\ LWV YHU\ QDWXUH� D WHDFKHU�VWXGHQW

FROODERUDWLRQ PXVW EH GRQH LQ WKH FODVVURRP ZLWK

WKH VWXGHQWV DV WKH XQLW GHYHORSV�

/HVVRQ�SODQQLQJ

/HVVRQ SODQQLQJ IROORZV IURP WKH XQLW SODQQLQJ

SURFHVV� 'XULQJ XQLW SODQQLQJ� DFWLYLWLHV DUH

VHOHFWHG� DQDO\]HG� DQG PRGLILHG� $Q LQLWLDO

VHTXHQFH RI OHVVRQV LV RXWOLQHG� ,Q HVVHQFH� OHVVRQ

SODQQLQJ LQYROYHV DQ HQKDQFHPHQW RI WKH XQLW SODQ

WR PDNH WKH GD\�WR�GD\ DFWLYLWLHV RI WKH FODVV IORZ

PRUH VPRRWKO\ DQG SURGXFH PD[LPXP VXFFHVV�

)RU VFLHQFH LQ 6DVNDWFKHZDQ VFKRROV� ZH DGYRFDWH D

IRXU�SKDVH OHVVRQ� 7KH VWDJHV FDQ EH ODEHOOHG

HQJDJLQJ� H[SORULQJ� HYDOXDWLQJ� DQG H[WHQGLQJ�

$FWLYLWLHV PXVW IRUP WKH FRUH RI HDFK SKDVH LQ WKLV

OHVVRQ SODQQLQJ VFKHPH�

(QJDJLQJ WLHV WKH VFLHQFH FXUULFXOXP WR VWXGHQWV


SULRU H[SHULHQFHV� DQG WR VWXGHQWV
 LQWHUHVWV DQG

QHHGV� 'XULQJ WKLV OHVVRQ SKDVH� VWXGHQWV
 FRQFHSWV

DUH H[SORUHG� FODULILHG� DQG VWDWHG� 6WXGHQWV DUH

HQFRXUDJHG WR VKDUH WKHLU LGHDV� XQGHUVWDQGLQJV�

DQG UHDFWLRQV ZLWK HDFK RWKHU� 6XFK SHHU

LQWHUDFWLRQ IXOILOOV RQH RI WKH EDVLF QHHGV RI

DGROHVFHQWV� 7KH GLUHFWLRQ WKH QH[W SKDVHV RI WKH

OHVVRQ WDNH LV GHWHUPLQHG E\ ZKDW LV GLVFRYHUHG DQG

GLVFXVVHG GXULQJ WKLV SKDVH�

([SORULQJ LQYROYHV WKH LQYHVWLJDWLRQ RI TXHVWLRQV

UDLVHG GXULQJ WKH HQJDJLQJ SKDVH RI WKH OHVVRQ� 7KH

LQYHVWLJDWLRQV PD\ LQYROYH VWXGHQW�GHVLJQHG

LQYHVWLJDWLRQV RU DFWLYLWLHV VXJJHVWHG E\ WHDFKHUV�

6WXGHQWV VKRXOG EH HQFRXUDJHG WR LGHQWLI\ DQG XVH

ERWK FRPPXQLW\ DQG PXOWLPHGLD UHVRXUFHV WR

IXUWKHU WKHLU LQYHVWLJDWLRQ� &RPPXQLW\ UHVRXUFHV

PD\ EH SHUVRQV ZLWK H[SHUWLVH� VLWHV WR YLVLW� RU

SHRSOH ZKR FDQ VXJJHVW ZKHUH LQIRUPDWLRQ FDQ EH

REWDLQHG� 0XOWLPHGLD UHVRXUFHV PD\ EH RUDO

KLVWRULHV� ZULWWHQ PDWHULDOV� &'�520 LQIRUPDWLRQ

EDVHV� FRPSXWHU QHWZRUNV� RU DXGLR�YLVXDO

SURGXFWLRQV�

7KH HYDOXDWLRQ SKDVH LQYROYHV WZR OHYHOV RI

HYDOXDWLRQ� 6WXGHQWV PXVW HYDOXDWH WKH UHVXOWV RI

WKHLU UHVHDUFK DQG LQYHVWLJDWLRQV� ,V WKH

LQIRUPDWLRQ YDOLG DQG XVHIXO" ,Q DGGLWLRQ� WKH\

PXVW HYDOXDWH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV

LQ OLJKW RI WKH UHVXOWV RI WKHLU H[SORUDWLRQV� 7KLV LV D

FULWLFDO SKDVH� ,Q FRRSHUDWLYH OHDUQLQJ JURXSV�

VWXGHQWV FDQ FKDOOHQJH HDFK RWKHUV
 H[SODQDWLRQV

DQG LGHDV� 7KH HYDOXDWLRQ SKDVH LQYROYHV VWXGHQW

HYDOXDWLRQ RI FRQFHSWV DQG WKHLU QRWLRQV RI WKRVH

FRQFHSWV� 7KLV LV ZKHQ LW LV YDOXDEOH IRU VWXGHQWV WR

UHDG H[SODQDWLRQV DQG LOOXVWUDWLRQV RI WKH FRQFHSWV

WKH\ KDYH EHHQ VWXG\LQJ� 9DULRXV IRUPDWLYH

DVVHVVPHQW LQVWUXPHQWV FDQ EH XVHG GXULQJ WKLV

SKDVH�

([WHQGLQJ JLYHV VWXGHQWV D FKDQFH WR WDNH WKH

UHVXOWV RI WKHLU HYDOXDWLRQ DQG SXW WKRVH UHVXOWV WR

WKH WHVW� )ROORZ�XS RI XQDQWLFLSDWHG GLVFRYHULHV RU

K\SRWKHVHV HQKDQFHV WKH XQGHUVWDQGLQJ RI ZKDW

VXUURXQGV XV� 7KLV SKDVH JLYHV VWXGHQWV D FKDQFH

WR H[SHULHQFH ZKDW VFLHQFH LQYROYHV� 7KH VHDUFK IRU

LQIRUPDWLRQ DQG XQGHUVWDQGLQJ LQHYLWDEO\ UDLVHV

QHZ TXHVWLRQV IRU UHVHDUFK�

'HSHQGLQJ RQ \RXU H[SHULHQFH� FRQILGHQFH ZLWK

VFLHQFH DQG WLPH DYDLODEOH� WKH GHWDLO LQ WKH OHVVRQ

SODQV \RX SURGXFH PD\ YDU\ IURP WKRVH H[DPSOHV

WKDW IROORZ�
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6WUXFWXUHG�XQLW

® 5HDG WKH 8QLW RYHUYLHZ DQG WKH &RQFHSW

GHYHORSPHQW VHFWLRQV� 'HYHORS DQ LGHD DERXW

WKH QDWXUH DQG VFRSH RI WKH XQLW� DQG KRZ LW ILWV

LQWR WKH (OHPHQWDU\ DQG 0LGGOH /HYHO 6FLHQFH

SURJUDP� &RQVLGHU ZKDW VRUWV RI H[SHULHQFHV DQG

DELOLWLHV VWXGHQWV ZLOO EULQJ WR WKLV XQLW DQG

GHWHUPLQH WKHLU HQWU\ OHYHO�

® &RQVLGHU KRZ WKH XQLW IRFXV UHODWHV WR RWKHU

VXEMHFWV DQG KRZ MRLQW OHDUQLQJ RSSRUWXQLWLHV

PD\ EH XVHG WR HQKDQFH VWXGHQWV
 H[SHULHQFHV�

'LVFXVV WKH XQLW ZLWK FROOHDJXHV WR KHOS LGHQWLI\

OLQNV WKDW FDQ EH PDGH� DQG FRRSHUDWLRQ WKDW FDQ

RFFXU�

® 5HDG WKH )RXQGDWLRQDO 2EMHFWLYHV IRU WKH XQLW�

$OO VWXGHQWV LQ WKH FODVVURRP DUH WR EH JLYHQ

RSSRUWXQLWLHV WR H[SHULHQFH RU FXOWLYDWH ZKDW LV

GHVFULEHG E\ WKHVH VWDWHPHQWV� 7KHVH VWDWHPHQWV

IRUP WKH EDVLV IRU WKH FRPPRQ H[SHULHQFH VKDUHG

E\ DOO VWXGHQWV LQ 6DVNDWFKHZDQ VFKRROV� 7KHVH

DUH RXWFRPHV IRU VWXGHQWV WR DFKLHYH�

® &UHDWH DQ RXWOLQH RU D ZHE WKDW VXPPDUL]HV WKH

XQLW� ,W VKRXOG VKRZ WKH PDMRU FRQFHSWV WR EH

FRQVLGHUHG GXULQJ WKH XQLW DV ZHOO DV DVVRFLDWHG

VXEFRQFHSWV DQG OLQNV WR RWKHU DUHDV RI VWXG\�

([DPSOHV RI ZHEV DUH IRXQG RQ SDJH �� DQG SDJH

�� RI WKLV *XLGH� �7KH SURGXFWLRQ RI VXFK D ZHE LV

DQ H[FHOOHQW LQWURGXFWRU\ DFWLYLW\ IRU D

WHDFKHU�VWXGHQW FROODERUDWLYHO\ SODQQHG XQLW��

® ,Q OLJKW RI ZKDW \RX XQGHUVWDQG DERXW WKH XQLW

DQG WKH QDWXUH RI WKH VWXGHQWV LQ WKH FODVV�

FKRRVH OHDUQLQJ REMHFWLYHV WKDW \RX IHHO DUH

DSSURSULDWH� 6HOHFW REMHFWLYHV IURP WKH

&XUULFXOXP *XLGH RU RWKHU UHVRXUFHV� 'HYHORS

\RXU RZQ OHDUQLQJ REMHFWLYHV LQ FRQVXOWDWLRQ ZLWK

\RXU VWXGHQWV�

$GDSW FXUULFXOXP REMHFWLYHV WKDW \RX VHOHFW VR

WKDW WKH\ PHHW WKH QHHGV RI WKH VWXGHQWV LQ \RXU

FODVVURRP� 'XULQJ WKH FRXUVH RI WKH XQLW� \RX

PD\ DVN WKH VWXGHQWV WR FRQWULEXWH WR WKH

GHYHORSPHQW RI DGGLWLRQDO REMHFWLYHV RU WR WKH

UHILQLQJ RI WKH RQHV \RX VHOHFW�

® ,GHQWLI\ D YDULHW\ RI DFWLYLWLHV IRU XVH� &KRRVH

DFWLYLWLHV WKDW LQWURGXFH FRQFHSWV DQG LGHDV� WKDW

UHTXLUH H[SORUDWLRQ RI WKH FRQFHSWV� DQG

WKDW HQFRXUDJH VWXGHQWV WR H[WHQG WKHLU

XQGHUVWDQGLQJV� 6WXGHQWV PD\ EH LQYROYHG LQ

GHYHORSLQJ RU VHOHFWLQJ DFWLYLWLHV WKDW WKH\ IHHO

PHHW WKHLU QHHGV IRU XQGHUVWDQGLQJ WKH FRQFHSWV�

(QVXUH WKDW WKHUH DUH DFWLYLWLHV WKDW YDU\ WKH

LQVWUXFWLRQDO PHWKRGV ZKLFK ZLOO EH XVHG VR WKDW

WKH GLIIHUHQW OHDUQLQJ VW\OHV RI LQGLYLGXDOV ZLOO

EH DFFRPPRGDWHG� 5HPHPEHU� WRR� WKDW ZULWLQJ

DQG UHDGLQJ� DQG VFLHQFH FKDOOHQJH DFWLYLWLHV DUH

WR EH LQWHJUDWHG LQWR WKH DFWLYLWLHV RI HDFK XQLW�

DQG WKDW WKHVH FDQ EH LQFRUSRUDWHG LQWR YLUWXDOO\

DQ\ DFWLYLW\�

® $QDO\]H WKH DFWLYLWLHV WR GHWHUPLQH KRZ WKH

IDFWRUV RI VFLHQWLILF OLWHUDF\ FDQ EH HPSKDVL]HG

WKURXJK WKH DFWLYLWLHV� <RX PD\ FKRRVH WR IRFXV

RQ RQH RU WZR IDFWRUV SHU DFWLYLW\� RU RQ IDFWRUV

ZLWKLQ RQH 'LPHQVLRQ� &RQVLGHU SRVWLQJ WKH

QDPHV RI IDFWRUV LGHQWLILHG IRU HDFK DFWLYLW\ RQ D

SRVWHU RU RQ WKH EODFNERDUG VR WKDW VWXGHQWV FDQ

EHFRPH DFFXVWRPHG ZLWK WKH WHUPV� $OVR

FRQVLGHU PRGLI\LQJ WKH DFWLYLW\ WR LQFOXGH RWKHU

'LPHQVLRQV�

0RGLI\ WKH DFWLYLWLHV WR HQKDQFH WKHLU

SUHVHQWDWLRQ RI RWKHU LQLWLDWLYHV RI &RUH

&XUULFXOXP � &RPPRQ (VVHQWLDO /HDUQLQJV�

,QGLDQ DQG 0pWLV 3HUVSHFWLYHV� *HQGHU (TXLW\�

DQG DJULFXOWXUH LQ WKH FODVVURRP�

® 3ODQ GDLO\ DVVHVVPHQW VWUDWHJLHV DQG UHFRUG

NHHSLQJ SURFHGXUHV WKDW DUH DSSURSULDWH IRU WKH

DFWLYLWLHV� &UHDWH D XQLW HYDOXDWLRQ SODQ�

® &ROOHFW UHVRXUFHV DQG VXSSOLHV WKDW ZLOO EH

QHHGHG WR GR WKH DFWLYLWLHV DQG DFKLHYH WKH

)RXQGDWLRQDO 2EMHFWLYHV� &RQVXOW 6FLHQFH� $Q

,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO � .H\

5HVRXUFH &RUUHODWLRQV DQG 6FLHQFH� $

%LEOLRJUDSK\ IRU WKH 0LGGOH /HYHO IRU

VXJJHVWLRQV� &RQVLGHU GHYHORSLQJ FODVVURRP

GLVSOD\V DURXQG WKH WKHPH RI WKH XQLW�

'HWHUPLQH ZKDW UHVRXUFHV DUH DYDLODEOH LQ \RXU

FRPPXQLW\�

® 3ODQ DQ LQLWLDO VHTXHQFH RI OHVVRQV� /HDYH WKH

SODQ IOH[LEOH HQRXJK VR WKDW VWXGHQW LQWHUHVWV

DQG RSLQLRQV FDQ KHOS GLUHFW WKH SURJUHVV RI WKH

XQLW� 2XWOLQH RWKHU OHVVRQV WKDW ZLOO EH UHTXLUHG

WR GHDO ZLWK WKH )RXQGDWLRQDO 2EMHFWLYHV�

® &UHDWH D WHQWDWLYH WLPH VFKHGXOH�



��

&ROODERUDWLYH�XQLW

® 6WXGHQWV KDYH XQGHUVWDQGLQJV DQG LQWHUHVW LQ

PDQ\ RI WKH WRSLFV VWXGLHG LQ VFLHQFH� :LWK WKLV

H[SHUWLVH� WKH\ FDQ KHOS SODQ XQLWV WKDW DUH DW

WKH DSSURSULDWH GHYHORSPHQWDO OHYHO� WKDW GHDO

ZLWK WKLQJV WKDW DUH UHOHYDQW WR WKHP� DQG WKDW

HQJDJH WKHP� 7KH SURFHVVHV WKDW DUH LQYROYHG LQ

SODQQLQJ FDQ DOVR EH XVHIXO OHDUQLQJ H[SHULHQFHV�

KHOSLQJ WR PDNH WKH VWXGHQWV PRUH FRQILGHQW�

DFWLYH� LQGHSHQGHQW OHDUQHUV�

® 7KH IROORZLQJ LV WDNHQ IURP (QJOLVK /DQJXDJH

$UWV� $ &XUULFXOXP *XLGH IRU WKH (OHPHQWDU\

/HYHO �6DVNDWFKHZDQ (GXFDWLRQ� ����� SDJH ����

6WUDWHJLHV WKDW IDFLOLWDWH WHDFKHU�VWXGHQW

SODQQLQJ LQFOXGH�

� EUDLQVWRUPLQJ OLVWV RI WRSLFV� SRVVLEOH

SURMHFWV� DQG UHVRXUFHV

� FDWHJRUL]LQJ OLVWV PDGH GXULQJ

EUDLQVWRUPLQJ

� PDSSLQJ RU ZHEELQJ ZKDW LV NQRZQ

DERXW WKH WRSLF� SRVVLEOH XQLW VXEWRSLFV� RU

GLUHFWLRQV

� GLVFXVVLRQV WR GHWHUPLQH LQGLYLGXDO

LQWHUHVWV DQG DZDUHQHVV OHYHOV

� TXHVWLRQLQJ DERXW ZKDW VWXGHQWV ZDQW WR

ILQG RXW DERXW WKH WRSLF DQG KRZ WKH\ FRXOG

ILQG DQVZHUV DQG VROXWLRQV

� LGHQWLI\LQJ DQG VHTXHQFLQJ DFWLYLWLHV

DQG SURMHFWV���

® 5HVRXUFHV DYDLODEOH ZLOO RIWHQ LQIOXHQFH WKH

GLUHFWLRQ DQG H[WHQW RI D XQLW� 6WXGHQWV FDQ EH

LQYROYHG LQ LGHQWLI\LQJ DQG JDLQLQJ DFFHVV WR

UHVRXUFHV�

8QLW�SODQQLQJ�FKHFNOLVW

® +DYH WKH IDFWRUV RI VFLHQWLILF OLWHUDF\� WKH

)RXQGDWLRQDO 2EMHFWLYHV IRU WKH XQLW� DQG WKH

&RPPRQ (VVHQWLDO /HDUQLQJV EHHQ LQFRUSRUDWHG

LQ WKH SODQ"

® +DYH WKH RWKHU LQLWLDWLYHV RI &RUH &XUULFXOXP

EHHQ LQFRUSRUDWHG"

® +DYH , LGHQWLILHG WKH PDMRU FRQFHSWV VWXGHQWV

ZLOO GHDO ZLWK"

® +DYH , FRQVLGHUHG WKH VWXGHQWV
 HQWU\ OHYHO�

QHHGV� LQWHUHVWV� DQG DELOLWLHV"

® +DYH , VRXJKW VWXGHQW LQSXW LQWR WKH SODQQLQJ

SURFHVV� DQG FRQVLGHUHG WKHLU OLYHV RXWVLGH RI WKH

VFKRRO FRQWH[W"

® +DYH , GLVFXVVHG ZLWK FROOHDJXHV ZD\V WKDW WKLV

XQLW FDQ EH LQWHJUDWHG ZLWK RU VXSSRUW XQLWV RI

VWXG\ LQ RWKHU DUHDV"

® +DYH , VHOHFWHG RU FUHDWHG DSSURSULDWH OHDUQLQJ

REMHFWLYHV"

® +DYH , LQFOXGHG ,QGLDQ DQG 0pWLV FRQWHQW DQG

SHUVSHFWLYHV"

® $UH WKHUH VXIILFLHQW LQWHUHVWLQJ� XVHIXO� DQG

YDULHG UHVRXUFHV WR VXSSRUW WKLV XQLW"

® ,V WKHUH DQ DGHTXDWH VXSSO\ RI DSSURSULDWH SULQW

PDWHULDO IRU LQFRUSRUDWLQJ UHDGLQJ DFWLYLWLHV DQG

VHUYLQJ DV PRGHOV IRU ZULWLQJ DFWLYLWLHV"

® $UH WKHUH D YDULHW\ RI LQVWUXFWLRQDO VWUDWHJLHV�

UHDGLQJ DQG ZULWLQJ DFWLYLWLHV� DQG KDQG�RQ

LQYHVWLJDWLRQV"

® +DYH , GHWHUPLQHG DSSURSULDWH DVVHVVPHQW DQG

HYDOXDWLRQ VWUDWHJLHV"

® 'RHV WKH SODQ DOORZ IRU IOH[LELOLW\ DQG

DGDSWDWLRQ"

® +DYH , SURYLGHG RSSRUWXQLWLHV IRU VWXGHQW LQSXW

DQG FROODERUDWLRQ"

® ,V WKH WLPH DOORWWHG UHDOLVWLF"

® +DYH , FRQVLGHUHG SRVVLEOH XQLW H[WHQVLRQV"
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0RGHO�XQLW��(QHUJ\�LQ�2XU�/LYHV

8QLW�RYHUYLHZ

:H DOO KDYH KDG SUDFWLFDO H[SHULHQFH ZLWK HQHUJ\

VLQFH ELUWK� (QHUJ\ HIIHFWV DQG XVH DUH VR PXFK D

SDUW RI RXU OLYHV WKDW ZH RIWHQ WDNH WKHP IRU

JUDQWHG� 0RVW RI XV FRXOG JLYH VRPH VRUW RI DQVZHU

WR TXHVWLRQV DERXW HQHUJ\� EDVHG RQ RXU

XQGHUVWDQGLQJV RI ZK\ WKLQJV DUH WKH ZD\ WKH\ DUH�

:K\ GR JORYHV NHHS RXU KDQGV ZDUP" :K\ GR

PLWWHQV NHHS WKHP ZDUPHU WKDQ JORYHV" :K\ GR ZH

VHH WKH IODVK RI OLJKWQLQJ EHIRUH ZH KHDU WKH VRXQG

RI WKH WKXQGHU LW PDNHV" :K\ GRHV ZDWHU IORZ

GRZQKLOO EXW QRW XSKLOO" (DFK LQGLYLGXDO KDV

FUHDWHG WKHRULHV DQG XQGHUVWDQGLQJV DERXW KRZ

WKHVH HIIHFWV DUH SURGXFHG DQG ZK\ WKLQJV ZRUN DV

WKH\ GR�

'XULQJ VFLHQFH FODVVHV� VWXGHQWV VKRXOG EH JLYHQ D

FKDQFH WR REVHUYH DQG GHVFULEH SKHQRPHQD XQGHU

FRQWUROOHG FRQGLWLRQV� VHDUFK IRU H[SODQDWLRQV� DQG

FRPSDUH WKHLU H[SODQDWLRQV WR WKRVH RI WKHLU SHHUV

DQG RI VFLHQWLVWV� 7KH\ VKRXOG EH JLYHQ D FKDQFH WR

FUHDWH K\SRWKHVHV� PDNH SUHGLFWLRQV� GHYLVH

LQYHVWLJDWLRQV� DQDO\]H UHVXOWV� DQG HYDOXDWH WKHLU

SRVLWLRQV� 7KLV XQLW EXLOGV XSRQ XQGHUVWDQGLQJV

DQG DELOLWLHV GHYHORSHG E\ VWXGHQWV GXULQJ

HOHPHQWDU\ VFLHQFH� ODQJXDJH DUWV� DQG VRFLDO

VWXGLHV FODVVHV DV ZHOO DV IURP WKHLU H[WHQVLYH

H[SHULHQFH ZLWK HQHUJ\ LQ WKHLU GDLO\ OLYHV�

7KLV XQLW KDV EHHQ ZULWWHQ WR LOOXVWUDWH KRZ WKH

'LPHQVLRQV RI 6FLHQWLILF /LWHUDF\ DQG WKH &RPPRQ

(VVHQWLDO /HDUQLQJV FDQ EH HPSKDVL]HG LQ DQ

DFWLYLW\�EDVHG VFLHQFH FODVVURRP� 0RVW RI WKH

DFWLYLWHV XVHG FRPH IURP WKH 6XJJHVWHG $FWLYLWLHV

VHFWLRQ RI WKH &XUULFXOXP *XLGH� $ YDULHW\ RI

LQVWUXFWLRQDO PHWKRGV DQG HYDOXDWLRQ VWUDWHJLHV DUH

HQFRXUDJHG� 7KHUH DUH RSSRUWXQLWLHV IRU DGDSWLQJ

WKH WRSLFV DQG WHDFKLQJ WR WKH QHHGV DQG LQWHUHVWV

RI WKH VWXGHQWV� ,QFRUSRUDWLQJ ,QGLDQ DQG 0pWLV

SHUVSHFWLYHV LQ WKH FODVVURRP DQG HQFRXUDJLQJ

SDUWLFLSDWLRQ LQ D YDULHW\ RI UROHV E\ ERWK IHPDOHV

DQG PDOHV LV LOOXVWUDWHG DQG HQFRXUDJHG�

0DQ\ RI WKH JRDOV H[SUHVVHG LQ WKH SUHYLRXV

SDUDJUDSK FDQ EH DFKLHYHG WKURXJK DSSURSULDWH XVH

RI FRRSHUDWLYH OHDUQLQJ JURXSV� *URXS DFWLYLWLHV

UHTXLUH LQGLYLGXDO FRPPLWPHQW WR WKH WDVN DQG D

VXVWDLQHG� TXDOLW\ FRPPLWPHQW WR WKH JURXS� 7KHUH

PXVW EH FRQFUHWH� OHJLWLPDWH HYDOXDWLRQ RI WKH

JURXS
V SHUIRUPDQFH DW VSHFLILHG LQWHUYDOV E\ HDFK

LQGLYLGXDO PHPEHU RI WKH JURXS� 7KLV VWLPXODWHV

LQGLYLGXDOV WR PDLQWDLQ D FRPPLWPHQW WR WKH JURXS�

DQG SURYLGHV LQIRUPDWLRQ IRU WKH JURXS DERXW WKHLU

SURJUHVV LQ WKH WDVN DQG DERXW WKHLU SURJUHVV DV D

IXQFWLRQDO JURXS� ,GHDV RQ FRRSHUDWLYH JURXS

OHDUQLQJ FDQ EH IRXQG LQ 7RJHWKHU :H /HDUQ E\

-XG\ &ODUNH�

%HQHILWV RI FRRSHUDWLYH JURXS OHDUQLQJ LQFOXGH�

� VWXGHQW�FHQWUHG OHDUQLQJ� ZLWK WKH WHDFKHU DV D

IDFLOLWDWRU�

� WKH RSSRUWXQLW\ WR XVH DOWHUQDWLYH� DQG VHYHUDO�

W\SHV RI HYDOXDWLRQ� DQG�

� WHDFKHUV DQG VWXGHQWV H[SHULHQFLQJ PHWKRGV

IURP HDFK RI WKH ILYH FDWHJRULHV RI LQVWUXFWLRQDO

VWUDWHJLHV�

8QLW�ZHE
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5HVRXUFHV

%RRNV �6HH %LEOLRJUDSK\ IRU FLWDWLRQV�

-RXUQH\V LQ 6FLHQFH � �� ERRN SHU JURXS RI

IRXU VWXGHQWV�

FKDSWHU � �+RZ (QHUJ\ &KDQJHV�

FKDSWHU � �(QHUJ\ :RUNLQJ )RU <RX�

FKDSWHU � �7RPRUURZ
V (QHUJ\�

0RWLRQ� )RUFHV� DQG (QHUJ\ �� RU � SHU FODVV�

�HQWLUH ERRN�

6LOYHU %XUGHWW DQG *LQQ 6FLHQFH � �� ERRN

SHU JURXS RI WZR VWXGHQWV�

FKDSWHU � �/LJKW (QHUJ\�

FKDSWHU � �6RXQG (QHUJ\�

FKDSWHU � �8VLQJ (OHFWULFLW\�

6RXQG DQG /LJKW �� RU � SHU FODVV�

�HQWLUH ERRN�

)RUPV DQG 8VHV RI (QHUJ\ �� RU � SHU FODVV�

�HQWLUH ERRN�

3URMHFW :,/' ������ $FWLYLW\ *XLGH

�)OLS D 6ZLWFK IRU :LOGOLIH�� SDJHV �������

1HZVSDSHUV �6DVNDWFKHZDQ GDLOLHV DUH OLVWHG�

0RRVH -DZ 7LPHV +HUDOG

3ULQFH $OEHUW 'DLO\ +HUDOG

5HJLQD /HDGHU 3RVW

6DVNDWRRQ 6WDU 3KRHQL[

9LGHR �DOO DYDLODEOH IURP 0HGLD +RXVH

3URGXFWLRQV�

.LG]RQH ,, �� �:DWW
V 8S"�

6FLHQFH (GLWLRQ 3URJUDP � �+RORJUDPV�

6RXQG $GYLFH

0DWHULDOV

EURNHQ DSSOLDQFHV IURP KRPH

IODVKOLJKWV

EURNHQ OLJKW EXOEV

SDSHU GULQNLQJ FRQHV

VWUDLJKW SLQV RU QHHGOHV

FKHDS UHFRUGV

EDOORRQV

VPDOO SODQH PLUURUV

FRQYHUJLQJ PLUURUV

GLYHUJLQJ PLUURUV

QHZVSDSHUV IURP KRPH

PDJQLI\LQJ JODVVHV �KDQG OHQVHV�

VWHUHR PLFURVFRSHV

ODUJH VSHDNHUV

PRGHOOLQJ FOD\

FDUGERDUG

WDSH
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8QLW�6FKHGXOH

/HVVRQ 'HVFULSWLRQ

� ZHHNV

EHIRUH VWDUW

DVN VWXGHQWV DQG SDUHQWV IRU GRQDWLRQV RI FRPSOHWH QHZVSDSHUV� EURNHQ VPDOO

DSSOLDQFHV� EXUQHG�RXW OLJKW EXOEV� IODVKOLJKWV

OHVVRQ � DFWLYLW\ � � �� WR �� PLQXWHV GXULQJ LQLWLDO FODVV� �� WR �� PLQXWHV WR GLVFXVV

GHILQLWLRQV GXULQJ QH[W FODVV SHULRG�

DFWLYLW\ � � LQWURGXFH WKH FRQFHSW

OHVVRQ � WZR �� PLQXWH FODVV SHULRGV

OHVVRQ � RQH �� WR �� PLQXWH SHULRG

OHVVRQ � DFWLYLW\ � � RQH �� PLQXWH SHULRG� DQG FRQWLQXLQJ WKURXJK DV WLPH SHUPLWV RYHU WKH

QH[W IRXU SHULRGV

DFWLYLWLHV � DQG � � WZR WR WKUHH �� PLQXWH SHULRGV

OHVVRQ � DFWLYLW\ � � �� PLQXWHV IRU YLGHR� �� WR �� PLQXWHV IRU GLVXFVVLRQ

DFWLYLWLHV � DQG � � WKUHH �� PLQXWH SHULRGV

OHVVRQ � � WR �� PLQXWHV RI EUDLQVWRUPLQJ IROORZHG E\ �� WR �� PLQXWHV RI TXHVWLRQV VHOHFWLQJ

DQG SODQQLQJ RI UHVHDUFK

OHVVRQ � RQH �� PLQXWH SHULRG �FRQWLQXH OHVVRQ � UHVHDUFK DQG ZULWLQJ�

OHVVRQ � DFWLYLW\ � � �� PLQXWHV

DFWLYLW\ � � IURP WZR WR IRXU �� PLQXWH SHULRGV

DFWLYLW\ � � �� PLQXWHV

OHVVRQ � WZR WR IRXU �� PLQXWH SHULRGV

OHVVRQ �� IRXU �� PLQXWH SHULRGV

8QLW�(YDOXDWLRQ�3ODQ

(DFK OHVVRQ KDV RQH RU WZR LGHDV IRU DVVHVVPHQW�

6RPH RI WKHVH DUH VWXGHQW VHOI�DVVHVVPHQW� 6WXGHQW

VHOI�DVVHVVPHQW FDQ EH XVHG ERWK E\ WKH VWXGHQW DV

IRUPDWLYH HYDOXDWLRQ DQG E\ WKH WHDFKHU DV

LQIRUPDWLRQ IRU IRUPDWLYH DQG VXPPDWLYH

HYDOXDWLRQ� *URXS VHOI�HYDOXDWLRQ LQVWUXPHQWV DUH

PDLQO\ IRUPDWLYH DVVHVVPHQW LQIRUPDWLRQ IRU WKH

JURXS
V LQWHUQDO XVH� ,QIRUPDWLRQ IURP FKHFNOLVWV

DQG DQHFGRWDO UHFRUGV FRPSOHWHG E\ WKH WHDFKHU

FDQ EH XVHG WR FUHDWH ZULWWHQ UHSRUWV RU LQFOXGHG LQ

WKH VWXGHQW
V SRUWIROLR� 6RPH RI WKH OHVVRQ

DVVHVVPHQW LWHPV PD\ EH UHXVHG RQ D XQLW HQG

H[DPLQDWLRQ� /HVVRQV �� �� DQG � FRQWDLQ H[DPSOHV�

$ FRQFHSW PDS RU ZHE GHDOLQJ ZLWK HQHUJ\ PLJKW

DOVR EH D XVHIXO LWHP RQ D XQLW�HQG WHVW� 7HUPV

FRXOG EH VXSSOLHG IRU VWXGHQWV WR PDS �ZHE� RU

VWXGHQWV PD\ EH DVNHG WR VXSSO\ WKHLU RZQ WHUPV

UHODWHG WR WKH FHQWUDO FRQFHSW�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� XQLTXH

%�� HQHUJ\�PDWWHU

&� FRPPXQLFDWLQJ

&� TXHVWLRQLQJ

&�� FRQVHQVXV PDNLQJ

&�� GHILQLQJ RSHUDWLRQDOO\

)� UHVSHFW IRU ORJLF

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� ,GHQWLI\ YDULRXV IRUPV RI HQHUJ\�

��� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG DQG

HYDOXDWHG LQ VFLHQFH�

5HVRXUFHV

� )RUPV DQG 8VHV RI (QHUJ\

� -RXUQH\V LQ 6FLHQFH �

�0RWLRQ� )RUFHV DQG (QHUJ\

� 6LOYHU %XUGHWW DQG *LQQ 6FLHQFH �

$VVHVVPHQW

� ,QGLYLGXDO RU JURXS HYDOXDWLRQV � FKHFNOLVW

<RX PLJKW FKRRVH WR XVH WKH �2EVHUYDWLRQ RI

*URXS %HKDYLRXUV� FKHFNOLVW IRXQG RQ SDJH �� RI

WKLV *XLGH� $OWKRXJK \RX ZLOO QRW EH DEOH WR

FRPSOHWH LW IRU HDFK VWXGHQW RU HDFK JURXS LQ WKH

FODVV� E\ PRUH FORVHO\ REVHUYLQJ RQH RU WZR

VWXGHQWV HDFK WLPH WKH FODVV DUH LQYROYHG D

JURXS DFWLYLW\� \RX ZLOO� RYHU WLPH� EH DEOH WR

JDWKHU LQIRPDWLRQ DERXW HDFK VWXGHQW�

$OWHUQDWLYHO\ \RX PD\ ZLVK WR XVH RU DGDSW WKH

JURXS VHOI�HYDOXDWLRQ FKHFNOLVW RQ SDJH ���

$FWLYLWLHV

® 8VH D FODVV GLVFXVVLRQ WR JHQHUDWH D OLVW RI WKH

IRUPV RI HQHUJ\� 'LVSOD\ WKH QDPHV RI WKHVH

IRUPV RQ D ODUJH SRVWHU� $VN WKH VWXGHQWV WR GR

UHVHDUFK EHIRUH WKH QH[W FODVV WR GLVFRYHU LI WKHUH

DUH DQ\ IRUPV QRW OLVWHG�

'LVFXVV WKH QDWXUH RI GHILQLWLRQV� 'HILQLWLRQV FDQ

VWDWH VLJQLILFDQW RU GLVWLQFWLYH FKDUDFWHULVWLFV VR

WKDW D FRQFHSW FDQ EH UHFRJQL]HG� )RU H[DPSOH

ZH PLJKW VD\ DQ DFLG LV D FKHPLFDO WKDW WDVWHV

VRXU� UHDFWV ZLWK OLPHVWRQH WR IRUP FDUERQ

GLR[LGH� DQG FDXVHV VRPH FKHPLFDOV WR FKDQJH

FRORXU� 7KLV W\SH RI GHILQLWLRQ LV FDOOHG DQ

RSHUDWLRQDO GHILQLWLRQ� 2U DQ DFLG PD\ EH

GHILQHG LQ WHUPV RI ZK\ LW ZRUNV DV LW GRHV� $Q

DFLG UHOHDVHV K\GURJHQ LRQV LQWR D VROXWLRQ� 7KLV

LV DQ H[DPSOH RI D FRQFHSWXDO GHILQLWLRQ�

)RU WKH PRVW SDUW� JUDGH VL[ VWXGHQWV ZLOO EH DEOH

WR SURGXFH DQG XQGHUVWDQG RSHUDWLRQDO

GHILQLWLRQV EHWWHU WKDQ FRQFHSWXDO GHILQLWLRQV�

$VVLJQ RQH RI WKH IRUPV RI HQHUJ\ WR HDFK JURXS

LQ WKH FODVV� ,W LV QRW LPSRUWDQW ZKHWKHU WKHUH

DUH WZR RU PRUH JURXSV ZLWK WKH VDPH WHUP DV

ORQJ DV HDFK WHUP LV DVVLJQHG WR DW OHDVW RQH

JURXS� $VN WKH JURXS WR ZULWH D GHILQLWLRQ IRU

WKDW IRUP� 7KH\ PD\ UHVHDUFK WKHLU WHUP XVLQJ

WH[WV RU GLFWLRQDULHV� EXW WKH GHILQLWLRQ WKH\

SURGXFH PXVW EH XQGHUVWDQGDEOH WR WKHP DQG WR

WKH UHVW RI WKH VWXGHQWV LQ WKH FODVV�

:KHQ HDFK JURXS KDV ILQLVKHG LWV GHILQLWLRQ� WKH\

ZLOO SUHVHQW LW WR WKH UHVW RI WKH FODVV� $Q\ RWKHU

JURXSV ZLWK WKH VDPH GHILQLWLRQ ZLOO DOVR SUHVHQW

WKHLU GHILQLWLRQ RI WKDW WHUP WR WKH FODVV�

7KURXJK D FODVV GLVFXVVLRQ� WKH FODVV ZLOO PRGLI\�

FODULI\� DQG HQKDQFH WKH GHILQLWLRQV SUHVHQWHG WR

FUHDWH D FODVV GHILQLWLRQ� 7KH GHILQLWLRQV FDQ EH

HLWKHU RSHUDWLRQDO RU FRQFHSWXDO EXW VKRXOG EH

PRUH WKDQ DQ H[DPSOH� :KHQ WKH FODVV KDV

UHDFKHG FRQVHQVXV RQ D GHILQLWLRQ� UHFRUG WKDW

GHILQLWLRQ RQ D VPDOO SRVWHU� 'R QRW LQFOXGH WKH

QDPH RI WKH IRUP RQ WKH VKHHW ZLWK WKH

GHILQLWLRQ� 3RVW WKHVH GHILQLWLRQ SRVWHUV RQ WKH

ZDOOV RI WKH URRP� 7KHVH SRVWHUV EHFRPH VRUW RI D

PDWFKLQJ H[HUFLVH� WR PDWFK HDFK GHILQLWLRQ ZLWK

LWV FRUUHVSRQGLQJ QDPH RQ WKH ODUJH SRVWHU�

® 6WDUW DQ HQHUJ\ TXHVWLRQ ERDUG� :KHQHYHU

DQ\RQH FRPHV XS ZLWK D TXHVWLRQ WKDW GHDOV ZLWK

HQHUJ\� SRVW LW RQ WKH ERDUG� &UHDWH D VXSSO\ RI

\RXU RZQ DV LGHD VWDUWHUV RU DGG DQ RFFDVLRQDO

H[WHQVLRQ TXHVWLRQ WR JHW WKH VWXGHQWV WKLQNLQJ

DORQJ D QHZ OLQH� .HHS D ILOH IURP \HDU WR \HDU�

+HUH DUH VRPH TXHVWLRQV \RX PD\ XVH DV

H[DPSOHV LI WKH TXHVWLRQ ERDUG LV VORZ WR JHW

VWDUWHG�

� +RZ LV WKH OLJKW RI WKH DXURUD ERUHDOLV

SURGXFHG" ,V WKH OLJKW UHIOHFWHG OLJKW RU OLJKW

WKDW LV FUHDWHG LQ WKH VN\" ,V WKHUH D
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FRUUHVSRQGLQJ HIIHFW LQ WKH VRXWKHUQ VN\"

6RPH SHRSOH VD\ WKDW WKH QRUWKHUQ OLJKWV

PDNH QRLVH ZKHQ WKH\ DUH HVSHFLDOO\ EULJKW�

:KDW LV WKLV QRLVH OLNH" ,Q ZKDW ZD\ PLJKW

WKH QRLVH EH JHQHUDWHG" ,V WKHUH DQ\ ZD\ ZH

FRXOG XVH WKH HQHUJ\ RI WKH QRUWKHUQ OLJKWV" ,Q

ZKDW ZD\V PLJKW WKH VDPH SURFHVV WKDW

SURGXFHV WKHP EH XVHIXO WR XV"

� +RZ LV WKH OLJKW IURP WKH VXQ SURGXFHG" 'RHV

WKH VXQ SURGXFH RWKHU IRUPV RI HQHUJ\ WKDQ

KHDW" :LOO WKH VXQ NHHS RQ SURGXFLQJ OLJKW

IRUHYHU"

� :KHQ \RX KROG \RXU KDQG LQ VXQOLJKW� ZK\

GRHV \RXU KDQG IHHO ZDUPHU" 'RHV WKH KHDW

WUDYHO IURP WKH VXQ DORQJ ZLWK WKH OLJKW"

� :K\ LV LW KRW HQRXJK GHHS LQ WKH HDUWK WR PHOW

URFN WR IRUP ODYD" :KHUH GRHV WKH KHDW FRPH

IURP" :LOO WKH FHQWUH RI WKH HDUWK HYHU FRRO RII

VR WKHUH LV QR PRUH PROWHQ URFN" :KDW RWKHU

SKHQRPHQD ZRXOG GLVDSSHDU DORQJ ZLWK ODYD

IORZV LI WKLV KDSSHQHG"

� +DYH \RX HYHU EHHQ DZDNHQHG E\ D ELJ

WKXQGHUVWRUP" :KDW FDXVHV WKH OLJKWQLQJ WR

SURGXFH WKXQGHU" :K\ GRQ
W ZH XVXDOO\ FDOO

WKHP OLJKWQLQJ VWRUPV" :KHUH GRHV WKH HOHFWULFDO

HQHUJ\ IRU WKH OLJKWQLQJ FRPH IURP"

� :K\ GRHV D PDJQHW SLFN XS VRPH PHWDOV EXW QRW

RWKHUV" +RZ GR ZH NQRZ WKDW WKH HDUWK DFWV DV D

JLDQW PDJQHW" +RZ FDQ WKH HDUWK DFW DV D JLDQW

PDJQHW" :KDW HIIHFWV ZRXOG WKHUH EH LI� DOO RI D

VXGGHQ� WKH HDUWK VWRSSHG EHLQJ D ELJ PDJQHW"

� :KHUH GRHV WKH KHDW LQ D ILUH FRPH IURP" ,V ILUH

WKH RQO\ ZD\ WR UHOHDVH KHDW IURP IODPPDEOH

REMHFWV"

� +RZ KRW GRHV LURQ KDYH WR EH EHIRUH LW JLYHV RII

OLJKW RI LWV RZQ" 'RHV LW KDYH WR EH KRWWHU WKDQ

WKH ERLOLQJ SRLQW RI ZDWHU" +RZ GR \RX NQRZ"

'RHV LW KDYH WR EH KRWWHU WKDQ WKH PHOWLQJ SRLQW

RI FRSSHU"

7KLV OLVW FDQ EHFRPH D VRXUFH RI UHVHDUFK SURMHFWV�

IURP ZKLFK LGHDV IRU VFLHQFH IDLU SURMHFWV FDQ FRPH�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%�� HQHUJ\�PDWWHU

&� FODVVLI\LQJ

&� FRPPXQLFDWLQJ

&� TXHVWLRQLQJ

&�� DQDO\]LQJ

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� PHGLD SUHIHUHQFH

2EMHFWLYHV

��� ,GHQWLI\ YDULRXV IRUPV RI HQHUJ\�

��� 8QGHUVWDQG WKH VRFLDO DQG FXOWXUDO IRUFHV

ZKLFK XQGHUOD\ WHFKQRORJLFDO

GHYHORSPHQWV�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

5HVRXUFHV

� RQH GDLO\ QHZVSDSHU �GLIIHUHQW GD\� SHU JURXS

$VVHVVPHQW

� :ULWWHQ DVVLJQPHQW ZLWK UDWLQJV VFDOH� VWXGHQW

VHOI�DVVHVVPHQW

6WXGHQWV ZKR EULQJ DGYHUWLVHPHQWV GHDOLQJ ZLWK

HQHUJ\ FRXOG EH HQFRXUDJHG WR ZULWH D EULHI

FRPPHQWDU\ RQ WKH DG DQG LQFOXGH WKH QRWH DQG

WKH DG WRJHWKHU LQ WKHLU SRUWIROLR�

$FWLYLWLHV

® 'LVWULEXWH WKH ZRUG VHDUFK SX]]OH IRXQG RQ SDJH

��� RI WKLV *XLGH� 7KH SX]]OH XVHV ZRUGV WKDW

DUH UHODWHG WR D WHUP RU FRQFHSW WKDW LV DOVR D

ZRUG LQ WKH SX]]OH� :KDW LV WKH NH\ ZRUG" :KDW

LV WKH SKUDVH WKDW WKH VROXWLRQ RI WKH SX]]OH

UHYHDOV"

® 6DYH D GDLO\ QHZVSDSHU IRU HQRXJK FRQVHFXWLYH

GD\V VR WKDW HDFK JURXS LQ \RXU FODVV KDV RQH�

$VN HDFK JURXS WR JR WKURXJK RQH HQWLUH SDSHU

DQG KLJKOLJKW WKH ORFDWLRQ HDFK WLPH DQ\ IRUP RI

HQHUJ\ LV PHQWLRQHG� 'HWHUPLQH ZKLFK IRUP RI

HQHUJ\ LV PHQWLRQHG WKH PRVW� �8VH WKH IRUPV

OLVWHG RQ WKH ODUJH SRVWHU DV JURXSV�� $VN WKHP WR

ILQLVK WKLV SDUW RI WKH DVVLJQPHQW DV KRPHZRUN�

E\ GLYLGLQJ WKH SDJHV \HW WR EH DQDO\]HG DPRQJ

WKH SHUVRQV LQ WKH JURXS�

'XULQJ WKH QH[W VFLHQFH FODVV� GLVFXVV ZKDW WKH\

GLVFRYHUHG DERXW WKH UHIHUHQFHV WR HQHUJ\� 7KHQ

LGHQWLI\ WKH UHIHUHQFHV E\ VHFWLRQ RI WKH SDSHU �

QHZV� GLVSOD\ DGYHUWLVLQJ� FODVVLILHG DGYHUWLVLQJ�

VSRUWV� HQWHUWDLQPHQW� DQG VR RQ� :KLFK VHFWLRQ

KDV WKH PRVW UHIHUHQFHV" 5DQN RUGHU WKH VHFWLRQV

RI WKH SDSHU E\ WKH QXPEHU RI UHIHUHQFHV� ,Q

ZKDW RWKHU ZD\V FDQ \RX DQDO\]H WKH UHIHUHQFHV"

$V DQ RQJRLQJ SURMHFW� ORRN IRU DGYHUWLVHPHQWV

WKDW HQFRXUDJH SHRSOH WR XVH PRUH HQHUJ\� $OVR

ORRN IRU WKRVH WKDW HQFRXUDJH HQHUJ\

FRQVHUYDWLRQ� :KDW WHFKQLTXHV GR WKH DGV XVH WR

WU\ WR JHW WKHLU PHVVDJH DFURVV"

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG WKHP� KHUH DUH

WZR SRVVLEOH VWHPV WR VXJJHVW�

� 2QH WKLQJ , GLGQ
W UHDOL]H DERXW HQHUJ\ ZDV���

�:KDW ,
P VWLOO QRW VXUH DERXW LV���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

%� FKDQJH

%� SHUFHSWLRQ

%�� PRGHO

%�� V\VWHP

&� FRPPXQLFDWLQJ

&� LQIHUULQJ

&�� DQDO\]LQJ

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

*� FRQILGHQFH

2EMHFWLYHV

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� $VVHVV WKH HIILFLHQFLHV RI FRQYHUVLRQV RI

IRUPV RI HQHUJ\�

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� ([DPLQH WKHLU H[SHULHQFH ZLWK WHFKQRORJLHV

LQYROYLQJ OLJKW� VRXQG DQG HOHFWULFLW\�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYLWLHV

DQG GLVFXVV REVHUYDWLRQV ZLWK RWKHUV�

��� 6WUHQJWKHQ SHUFHSWXDO DELOLWLHV WKURXJK

FRQFUHWH H[SHULHQFHV�

5HVRXUFHV

� )RUPV DQG 8VHV RI (QHUJ\

� -RXUQH\V LQ 6FLHQFH �

� 6LOYHU %XUGHWW DQG *LQQ 6FLHQFH �

� 6RXQG DQG /LJKW

� RWKHU SULQW PDWHULDOV LQ WKH UHVRXUFH FHQWUH

0DWHULDOV

� LQFDQGHVFHQW OLJKW EXOEV ZLWK JODVV UHPRYHG

� GU\ FHOO LQ KROGHU

� WZR �� FP SLHFHV RI FRSSHU ZLUH

� IODVKOLJKW EXOE

$VVHVVPHQW

� $VVHVVPHQW VWDWLRQV � SHUIRUPDQFH DVVHVVPHQWV

7KLV OHVVRQ FDQ EH D VRXUFH RI SHUIRUPDQFH

DVVHVVPHQW LWHPV� 2QH FRXOG LQYROYH D

GHPRQVWUDWLRQ RI KRZ WR DSSO\ HOHFWULFLW\ WR D

EXOE WR PDNH LW OLJKW� $QRWKHU PLJKW LQYROYH

WUDFLQJ WKH SDWK RI HOHFWULFLW\ WKURXJK D EXOE RU D

PRGHO RU GLDJUDP RI D EXOE�

� ,QGLYLGXDO HYDOXDWLRQV � VKRUW DQVZHU WHVW LWHPV

$Q H[DPSOH RI D WHVW LWHP EDVHG RQ WKLV OHVVRQ LV�

/RRN DW WKH GLDJUDP RI WKH EXOE� :RXOG WKH

EXOE ZRXOG ZRUN LI LW ZDV SXW WRJHWKHU DV

VKRZQ LQ WKH GLDJUDP" ([SODLQ ZK\�

$FWLYLWLHV

® 8VLQJ D GU\ FHOO LQ D KROGHU� WZR SLHFHV RI ZLUH

DQG D IODVKOLJKW EXOE� GLVFRYHU ZKHUH WKH ZLUHV

KDYH WR EH WRXFKLQJ WKH EXOE LQ RUGHU WR JHW WKH

EXOE WR OLJKW� (QFRXUDJH ERWK ER\V DQG JLUOV WR

SDUWLFLSDWH RQ HTXDO WHUPV LQ PDQLSXODWLQJ

HTXLSPHQW DQG UHFRUGLQJ REVHUYDWLRQV GXULQJ

VFLHQFH DFWLYLWLHV�

&DUHIXOO\ UHPRYH WKH JODVV IURP DQ LQFDQGHVFHQW

OLJKW EXOE� ,V WKH ILODPHQW VWLOO FRPSOHWHO\ RU

SDUWLDOO\ LQWDFW" ,I LW LV FRPSOHWHO\ DEVHQW ILQG

RXW ZKHUH LW JRHV E\ LQVSHFWLQJ D QHZ FOHDU JODVV

EXOE� 7UDFH WKH SDWK RI HOHFWULFLW\ LQ WKH EXOE�

:KDW DUH WKH XVHV RI WKH VWUXFWXUHV WKDW DUHQ
W

SDUW RI WKH FLUFXLW LQ WKH EXOE" +RZ GRHV D OLJKW

EXOE SURGXFH OLJKW" 'UDZ D GLDJUDP RI D OLJKW

EXOE�

® )LQG RXW KRZ OLJKW LV SURGXFHG LQ D IOXRUHVFHQW

WXEH� &RPSDUH WKLV PHWKRG WR KRZ OLJKW LV

SURGXFHG LQ DQ LQFDQGHVFHQW EXOE� :KDW DUH WKH

DGYDQWDJHV RI HDFK W\SH RI OLJKW SURGXFWLRQ"

:K\ LV LW GDQJHURXV WR EUHDN D IOXRUHVFHQW WXEH"

$UH WKHUH RWKHU ZD\V WR SURGXFH OLJKW" +RZ

PDQ\ ZD\V RI SURGXFLQJ OLJKW FDQ \RX GLVFRYHU"

�7HDFKHU
V QRWH� 7KHVH TXHVWLRQV PD\ EH

DVVLJQHG IRU KRPHZRUN� $VN VWXGHQWV WR EULQJ

EDFN DQVZHUV IRU QH[W FODVV� 2QH TXHVWLRQ PLJKW

EH DVVLJQHG WR WKH VWXGHQWV IURP HDFK JURXS�

0DNH VXUH WR HPSKDVL]H WKDW LW LV GDQJHURXV WR

EUHDN IOXRUHVFHQW WXEHV� /HW WKHP GR WKH

UHVHDUFK WR ILQG RXW ZK\��

® (QFRXUDJH VWXGHQWV WR LQYHVWLJDWH WKHVH

TXHVWLRQV DQG FUHDWH PRUH�

� :KLFK JHWV KRWWHU ZKHQ LW LV RQ� $Q

LQFDQGHVFHQW EXOE RU D IOXRUHVFHQW WXEH"

� :KDW LV WKH SXUSRVH RI WKHVH EXOEV� WR SURGXFH

OLJKW RU SURGXFH KHDW"

� +RZ FRXOG \RX WHVW ZKLFK EXOE �RU OLJKW

VRXUFH� SURGXFHV WKH PRVW OLJKW SHU XQLW RI

HOHFWULFLW\ XVHG"

� +RZ GR ORZ�HQHUJ\ OLJKWEXOEV VDYH HQHUJ\

RYHU UHJXODU EXOEV"
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� SXEOLF�SULYDWH

$� HPSLULFDO

%� FKDQJH

%� RUGHUOLQHVV

%�� F\FOH

%�� V\VWHP

&� ZRUNLQJ FRRSHUDWLYHO\

&� K\SRWKHVL]LQJ

&�� IRUPXODWLQJ PRGHOV

'� SXEOLF XQGHUVWDQGLQJ JDS

(� XVLQJ HTXLSPHQW VDIHO\

(� PDQLSXODWLYH DELOLW\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� GHPDQG IRU YHULILFDWLRQ

*� FRQWLQXRXV OHDUQHU

2EMHFWLYHV

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� ([DPLQH SHUVRQDO H[SHULHQFHV ZLWK

WHFKQRORJLHV LQYROYLQJ OLJKW� VRXQG� DQG

HOHFWULFLW\�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYLWLHV

DQG GLVFXVV REVHUYDWLRQV ZLWK RWKHUV�

��� 6WUHQJWKHQ SHUFHSWXDO DELOLWLHV WKURXJK

FRQFUHWH H[SHULHQFHV�

0DWHULDOV

� IODVKOLJKWV

� WRDVWHUV RU RWKHU VPDOO DSSOLDQFHV

� VPDOO VFUHZGULYHUV RI YDULRXV W\SHV �3KLOOLSV�

VORW� 5REHUWVRQ�

� EDE\ IRRG MDUV WR KROG VFUHZV� VPDOO SLHFHV

� WUD\ �IRRG WUD\� FRRNLH VKHHW� WR KROG ODUJH SLHFHV

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � ZULWWHQ DVVLJQPHQWV

$VN WKH VWXGHQWV WR ZULWH D SDUDJUDSK GHVFULELQJ

ZKDW WKH\ KDYH OHDUQHG RU ZKDW WKH\ XQGHUVWDQG

DERXW D IODVKOLJKW �RU RWKHU DSSOLDQFH� DV D UHVXOW

RI KDYLQJ WDNHQ LW DSDUW� 7KLV SDUDJUDSK FRXOG

EH GRQH LQ FODVV� RXWVLGH RI FODVV WLPH� RU RQ D

WHVW� ,I GRQH LQ FODVV RU RXWVLGH RI FODVV WLPH�

VRPH VWXGHQWV PD\ ZLVK WR LQFOXGH WKH

SDUDJUDSK DV SDUW RI WKHLU SRUWIROLR�

7KHLU GLDJUDPV DQG H[SODQDWLRQV RI WKHLU

FRQFHSW RI D FORWKHV GU\HU PD\ DOVR EH JUDGHG� ,I

WKLV LV WR EH GRQH� WKH VWXGHQWV VKRXOG EH JLYHQ

WKH FULWLHULD IRU JUDGLQJ EHIRUH WKH\ VWDUW WKH

SURMHFW� 6RPH FULWLHULD PLJKW EH�

� GHVFULSWLRQ ZRUGHG FOHDUO\ DQG FRQFLVHO\

� GHVFULSWLRQ RUJDQL]HG VR WKDW D UHDGHU FDQ

HDVLO\ IROORZ LW

� GLDJUDPV ODUJH HQRXJK WR EH XQGHUVWRRG

$FWLYLWLHV

® +RZ GRHV D IODVKOLJKW ZRUN" 2EWDLQ VRPH

IODVKOLJKWV DQG DVN WKH VWXGHQWV WR WDNH WKHP

DSDUW WR GHWHUPLQH KRZ WKH\ ZRUN� 7KH EHVW NLQG

RI IODVKOLJKWV IRU WKLV DFWLYLW\ LV WKH VPDOO

NH\FKDLQ IODVKOLJKW QRW PXFK ELJJHU WKDQ WZR

$$ FHOOV VLGH E\ VLGH� :KHQ \RX RSHQ WKH EDWWHU\

FRPSDUWPHQW� WKH FLUFXLWV DUH YLVLEOH�

$VN HDFK JURXS WR GUDZ D GLDJUDP RI WKH SDWK

HOHFWULFLW\ ZRXOG WDNH WKURXJK WKH IODVKOLJKW� DQG

WKHQ ZULWH D VWRU\ SUHWHQGLQJ WKH\ DUH DQ

HOHFWURQ LQ RQH RI WKH GU\ FHOOV� JHWWLQJ UHDG\ WR

HPEDUN RQ WKH YR\DJH WKURXJK WKH EXOE DQG EDFN

WR WKH FHOO�

(QFRXUDJH VWXGHQWV WR ZRUN FRRSHUDWLYHO\ LQ WKH

SUHZULWLQJ VWDJH� ZKHQ WKH\ DUH JHQHUDWLQJ DQG

RUJDQL]LQJ LGHDV� 'XULQJ WKH GUDIWLQJ DQG

SRVWZULWLQJ VWDJHV HQFRXUDJH WKHP WR ZRUN ERWK

LQGLYLGXDOO\ DQG LQ JURXSV DV DSSURSULDWH� XVLQJ

D ZRUG SURFHVVRU SURJUDP LI SRVVLEOH� ,QYHVWLJDWH

KRZ \RX FDQ PDNH ZRUG SURFHVVRUV DYDLODEOH DQG

XVHIXO WR \RXU VWXGHQWV� )RU D IXUWKHU

H[SODQDWLRQ RI WKH VWDJHV RI WKH ZULWLQJ SURFHVV

FRQVXOW (QJOLVK /DQJXDJH $UWV� $ &XUULFXOXP

*XLGH IRU WKH (OHPHQWDU\ /HYHO�



��

® +RZ GRHV D WRDVWHU ZRUN" 2EWDLQ VRPH ROG QRQ�

ZRUNLQJ WRDVWHUV DQG DVN WKH VWXGHQWV WR WDNH

WKHP DSDUW WR GHWHUPLQH KRZ WKH\ ZRUN� ,W

ZRXOG EH D JRRG LGHD WR FXW WKH HOHFWULF FRUG

DERXW � FP IURP ZKHUH LW HQWHUV WKH WRDVWHU VR

WKDW QR RQH LV WHPSWHG WR SOXJ LW LQ� $VN WKHP WR

GUDZ D GLDJUDP RI WKH SDWK HOHFWULFLW\ ZRXOG

WDNH WKURXJK WKH WRDVWHU� DQG WKHQ ZULWH D VWRU\

SUHWHQGLQJ WKH\ DUH DQ HOHFWURQ LQ WKH KRXVH

FLUFXLWV ZKLFK HQFRXQWHUV WKH SOXJ RI D WRDVWHU�

:KDW DGYHQWXUHV ZRXOG WKH HOHFWURQ HQFRXQWHU

JRLQJ WKURXJK WKH WRDVWHU"

5HSHDW WKLV DFWLYLW\ ZLWK RWKHU VPDOO DSSOLDQFHV�

EXW QRW ZLWK ROG WHOHYLVLRQ VHWV� 7KH FRLO LQ D

WHOHYLVLRQ VHW PD\ EH FKDUJHG ZLWK XS WR

�� ��� YROWV�

® 7KLQN DERXW DQ HOHFWULF FORWKHV GU\HU� WKH NLQG

WKDW LV DERXW � P E\ � P E\ � P� +RZ GRHV LW

ZRUN" :KDW DUH LWV FRPSRQHQWV" 'LVFXVV WKLV

SUREOHP ZLWK \RXU SDUWQHUV DQG GUDZ VRPH

DQQRWDWHG GLDJUDPV WKDW H[SODLQ WR VRPHRQH

UHDGLQJ WKHP \RXU LGHDV DERXW WKH GHVLJQ RI WKH

LQVLGH RI D FORWKHV GU\HU�

:KDW DUH VRPH DOWHUQDWLYH ZD\V RI GU\LQJ

FORWKHV" :KDW DUH VRPH DGYDQWDJHV DQG

GLVDGYDQWDJHV RI HDFK"

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG WKHP� WZR

SRVVLEOH VWHPV WR VXJJHVW�

� 'LDJUDPV DUH KHOSIXO EHFDXVH���

� , ZRXOG OLNH WR ILQG RXW DERXW���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

%� LQWHUDFWLRQ

%� SHUFHSWLRQ

%�� PRGHO

%�� DPSOLILFDWLRQ

&� LQIHUULQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� SUREOHP VROYLQJ

&�� GHVLJQLQJ H[SHULPHQWV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

(� PDQLSXODWLYH DELOLW\

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� &RPSDUH DQG FRQWUDVW IRUPV RI HQHUJ\�

��� 'HPRQVWUDWH KRZ ZH UHFRJQL]H WKH

SUHVHQFH RI HQHUJ\ LQ D V\VWHP�

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� ([DPLQH SHUVRQDO H[SHULHQFHV ZLWK

WHFKQRORJLHV LQYROYLQJ OLJKW� VRXQG� DQG

HOHFWULFLW\�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

��� 6WUHQJWKHQ SHUFHSWXDO DELOLWLHV WKURXJK

FRQFUHWH H[SHULHQFHV�

0DWHULDOV

� VWLII SDSHU FRQHV �KRPHPDGH RU SXUFKDVHG�

� VWUDLJKW SLQV RU QHHGOHV

� UHFRUGV

� UHFRUG WXUQWDEOH

� EDOORRQV

� VWHUHR V\VWHP ZLWK VSHDNHUV

$VVHVVPHQW

� ,QGLYLGXDO DVVHVVPHQWV � ZULWWHQ DVVLJQPHQWV

:ULWH D UHYLHZ RI WKH YLGHR 6RXQG $GYLFH IRU

JUDGLQJ DQG IRU SRVVLEOH LQFOXVLRQ LQ D SRUWIROLR�

&ULWHULD IRU JUDGLQJ VKRXOG EH DYDLODEOH WR

VWXGHQWV EHIRUH WKH\ ZULWH WKHLU UHYLHZ�

$FWLYLWLHV

® 'LVFXVV ZLWK WKH FODVV WKH TXHVWLRQ� :KDW LV

VRXQG" 5HFRUG WKHLU LGHDV� 3URGXFH D FODVV

FRQFHSW PDS� :DWFK WKH YLGHR 6RXQG $GYLFH�

$IWHU WKLV YLHZLQJ� GLVFXVV DQ\ FKDQJHV RU

DGGLWLRQV WKH\ PD\ ZLVK WR PDNH WR WKH FRQFHSW

PDS�

® %XLOG D UHFRUG SOD\HU ZLWK D QHHGOH DQG GULQNLQJ

FRQH �6QR�.RQH KROGHU� RU RWKHU VWLII SDSHU FRQH�

8VH D PDJQLI\LQJ JODVV RU D VWHUHR PLFURVFRSH WR

ORRN DW UHFRUG JURRYHV� $ VXSSO\ RI UHFRUGV IRU

WKLV XVH FDQ EH REWDLQHG UHODWLYHO\ FKHDSO\ IURP

JDUDJH VDOHV RU UHFRUG VWRUH FOHDUDQFH ELQV� 3XW

WKH UHFRUG RQ D WXUQWDEOH DQG SODFH WKH SLQ LQ

WKH JURRYH� 7XUQ RQ WKH SOD\HU DQG DGMXVW WKH

SUHVVXUH RQ WKH FRQH DQG SLQ VR WKDW VRXQG LV

UHSURGXFHG�

+RZ GR WKH JURRYHV� SLQ DQG FRQH HDFK

FRQWULEXWH WR WKH SURGXFWLRQ RI VRXQG" :K\ GRQ
W

\RX KDYH WR PRYH WKH SLQ �RU WKH QHHGOH RI D

UHJXODU SLFN�XS� IURP WUDFN WR WUDFN RQ WKH

UHFRUG WR SOD\ WKH ZKROH UHFRUG"

+RZ GR RXU YRFDO FRUGV SURGXFH VRXQG" :KHQ ZH

ZKLVWOH KRZ LV WKH VRXQG SURGXFHG" +RZ GRHV

KROGLQJ D EODGH RI JUDVV IODW EHWZHHQ WKH WZR

WKXPEV FDXVH D VRXQG ZKHQ RQH EORZV LQWR WKH

JDS EHWZHHQ WKH WKXPEV" 'R ELUGV KDYH YRFDO

FRUGV WR SURGXFH WKHLU VRXQGV" :KHQ DQ REMHFW LV

JRLQJ YHU\ TXLFNO\ WKURXJK WKH DLU� ZK\ GRHV LW

PDNH D ZKLVWOLQJ VRXQG" :KDW GR DOO WKHVH ZD\V

RI PDNLQJ VRXQG KDYH LQ FRPPRQ� :KDW LV D

VLUHQ GLVN" :KDW DUH RWKHU ZD\V RI PDNLQJ

VRXQG"

® 8VH D EDOORRQ LQIODWHG WR LWV OLPLW DV D YLEUDWLRQ

GHWHFWRU LQ IURQW RI ODUJH VSHDNHUV� +RZ VHQVLWLYH

DUH WKH EDOORRQ�GHWHFWRUV" +RZ GR GLVWDQFH�

DPRXQW RI LQIODWLRQ� VL]H� FRORXU� VKDSH�

WKLFNQHVV RI ZDOOV� DQG RWKHU IDFWRUV \RX FDQ

LGHQWLI\ DIIHFW WKH SHUIRUPDQFH RI WKH EDOORRQ DV

D YLEUDWLRQ GHWHFWRU"

,I \RX SXW D VWULQJ RQ WKH EDOORRQ� ZLOO WKH

YLEUDWLRQV FDXVH WKH VWULQJ WR YLEUDWH� :KDW W\SH

RI VRXQG �URFN� FODVVLFDO� MD]]� RU LQVWUXPHQW

�FODULQHW� WXED� SLDQR� FDXVH WKH PRVW RU EHVW

YLEUDWLRQV"

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG WKHP� KHUH DUH

WZR SRVVLEOH VWHPV WR VXJJHVW�

� 7KH W\SH RI VRXQGV WKDW PDNH PH IHHO UHOD[HG

DUH���

� 6RPHWKLQJ , FDQ
W ILJXUH RXW LV���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KLVWRULF

$� KROLVWLF

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

&� FRPPXQLFDWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� GHILQLQJ RSHUDWLRQDOO\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

*� PHGLD SUHIHUHQFH

2EMHFWLYHV

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� ([DPLQH WKHLU H[SHULHQFH ZLWK WHFKQRORJLHV

LQYROYLQJ OLJKW� VRXQG DQG HOHFWULFLW\�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

5HVRXUFHV

� )RUPV DQG 8VHV RI (QHUJ\

� -RXUQH\V LQ 6FLHQFH �

�0RWLRQ� )RUFHV DQG (QHUJ\

� 6LOYHU %XUGHWW DQG *LQQ 6FLHQFH �

� 6RXQG DQG /LJKW

� UHVRXUFHV FHQWUH

$VVHVVPHQW

� 6HOI�DVVHVVPHQW � UDWLQJ VFDOH

(DFK VWXGHQW VKRXOG FRPSOHWH WKH FKHFNOLVW RQ

SDJH �� ZLWK UHVSHFW WR WKHLU DFWLYLW\ ZLWKLQ WKH

JURXS�

7KH JURXS PD\ DOVR EH DVVLJQHG D JUDGH EDVHG

RQ WKHLU SUHVHQWDWLRQ� &ULWHULD IRU PDUNLQJ

PLJKW EH�

� RUJDQL]DWLRQ RI PDWHULDOV

� RUJDQL]DWLRQ DQG IORZ RI SUHVHQWDWLRQ

� LQYROYHPHQW RI DXGLHQFH LQ SUHVHQWDWLRQ

� FODULW\ RI SRVWHUV� JUDSKV� DQG FKDUWV �&DQ

WKH\ EH VHHQ IURP WKH EDFN RI WKH URRP" $UH

WKH\ QHDW DQG XQFOXWWHUHG" $UH WKH\ YLVXDOO\

DWWUDFWLYH"�

� XWLOLW\ RI SRVWHUV �'R WKH\ DGG LQIRUPDWLRQ WR

WKH SUHVHQWDWLRQ"�

$FWLYLWLHV

® %UDLQVWRUP WR SURGXFH D OLVW RI HOHFWULFLW\

TXHVWLRQV� 3RVW DOO TXHVWLRQV RQ WKH ERDUG RU RQ

ODUJH VKHHWV RI SDSHU� �7KLV DFWLYLW\ PLJKW EH

VWDUWHG D ZHHN RU VR LQ DGYDQFH RI WKH DFWXDO

OHVVRQ WLPH IRU WKH UHVHDUFK�� ([DPSOHV RI

TXHVWLRQV DUH�

� +RZ GRHV D GU\ FHOO SURGXFH HOHFWULFLW\"

� :K\ GR GU\ FHOOV UXQ GRZQ" :KDW LV WKH

GLIIHUHQFH EHWZHHQ D GU\ FHOO DQG D EDWWHU\"

� +RZ PDQ\ FHOOV DUH WKHUH LQ D FDU EDWWHU\"

� :KDW SURGXFHV WKH HOHFWULFLW\ LQ D FDU EDWWHU\"

� +RZ GRHV DQ DOWHUQDWRU RU D JHQHUDWRU LQ D

YHKLFOH SURGXFH HOHFWULFLW\"

� +RZ GR UHFKDUJHDEOH FHOOV DQG EDWWHULHV JHW

UHFKDUJHG"

� +RZ LV HOHFWULFLW\ SURGXFHG DW %RXQGDU\

'DP"

� +RZ LV LW SURGXFHG DW &RWHDX &UHHN DQG DW

,VODQG )DOOV"

� +RZ DUH WKHVH SURFHVVHV VLPLODU WR WKDW XVHG

LQ D FDU EDWWHU\" LQ D FDU DOWHUQDWRU RU

JHQHUDWRU" +RZ DUH WKH SURFHVVHV GLIIHUHQW"

� :KDW HIIHFWV RQ WKH ERG\ GRHV DQ HOHFWULFDO

VKRFN KDYH" :K\ GR SDUDPHGLFV XVH HOHFWULF

VKRFN WR UHVWDUW D VWRSSHG KHDUWEHDW"

� +RZ GRHV D SDFHPDNHU ZRUN" 'RHV D KHDOWK\

KHDUW JHQHUDWH HOHFWULFDO LPSXOVHV RQ LWV RZQ"

:KHQ WKHUH DUH VXIILFLHQW TXHVWLRQV� DVN HDFK

JURXS WR SLFN RQH TXHVWLRQ DQG DQVZHU LW� 7KH\

VKRXOG SUHSDUH SRVWHUV� JUDSKV� FKDUWV� QRWHV� RU

ZKDWHYHU LV QHFHVVDU\ WR FRPPXQLFDWH WKHLU

GLVFRYHULHV DQG H[SODQDWLRQV WR WKH UHVW RI WKH

FODVV� 7KH SUHVHQWDWLRQV FDQ EH SRVWHG RQ D

EXOOHWLQ ERDUG� PDGH RUDOO\� RU ERWK�

7KH TXHVWLRQ OLVW FRXOG EH H[SDQGHG WR LQFOXGH

TXHVWLRQV DERXW OLJKW DQG VRXQG DV ZHOO� 7KLV

DFWLYLW\ LV LQWHQGHG WR EH GRQH RYHU WKH FRXUVH RI

� WR � ZHHNV� DV RWKHU OHVVRQV DUH SURJUHVVLQJ� DV

DQ RQJRLQJ UHVHDUFK SURMHFW�

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG RQH� D SRVVLEOH

VWHP WR VXJJHVW LV�

�:KDW , ZRXOG OLNH WR OHDUQ GXULQJ VFLHQFH LV���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KXPDQ�FXOWXUH UHODWHG

%�� FRQVHUYDWLRQ

&� FODVVLI\LQJ

&� TXHVWLRQLQJ

&�� DQDO\]LQJ

&�� FRQVHQVXV PDNLQJ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

)� TXHVWLRQLQJ

*� FRQILGHQFH

2EMHFWLYHV

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� $VVHVV WKH HIILFLHQFLHV RI FRQYHUVLRQV RI

IRUPV RI HQHUJ\�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� 3ULRULWL]H HQHUJ\ XVH LQ RXU OLYHV�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � DQHFGRWDO UHFRUGV� RSHQ

UHVSRQVH WHVW LWHPV

6LQFH WKLV LV D ZKROH FODVV GLVFXVVLRQ� DQHFGRWDO

UHFRUGV ZULWWHQ LPPHGLDWHO\ DIWHU FODVV PD\ EH

XVHIXO� 7KH WRSLF PD\ VHUYH DV D VRXUFH RI

TXHVWLRQV IRU RSHQ UHVSRQVH WHVW LWHPV� $Q

H[DPSOH RI VXFK DQ LWHP LV� �7KH FODVV DJUHHG

WKDW OLJKW EXOEV JLYH RII KHDW WKDW LV RIWHQ

ZDVWHG� 6XJJHVW WZR WKLQJV WKDW FDQ EH GRQH WR

UHGXFH WKH ZDVWH KHDW SURGXFHG E\ OLJKWLQJ��

$FWLYLWLHV

® %ULQJ WKH IRUPV RI HQHUJ\ SRVWHU WR WKH DWWHQWLRQ

RI WKH FODVV� %UDLQVWRUP DV D FODVV WR OLVW DOO ZD\V

HQHUJ\ LV FRQYHUWHG IURP RQH IRUP WR DQRWKHU�

)RU H[DPSOH� HOHFWULFLW\ LV FRQYHUWHG WR OLJKW E\ D

FDPHUD IODVK DWWDFKPHQW� $IWHU RQH PLQXWH RI

EUDLQVWRUPLQJ� VWRS DQG FDWHJRUL]H HDFK H[DPSOH

DFFRUGLQJ WR ZKHWKHU LW LV D XVHIXO FRQYHUVLRQ RU

QRW� 5HVXPH EUDLQVWRUPLQJ IRU DQRWKHU WZR

PLQXWHV ZLWK WKH FRQFHSW �XVHIXO FRQYHUVLRQV�

DQG WKHQ D IXUWKHU WZR PLQXWHV RQ WKH FRQFHSW

�QRW XVHIXO FRQYHUVLRQV��

$QDO\]H WKH OLVW RI XVHIXO FRQYHUVLRQV� $UH WKHUH

WUHQGV ZKLFK FDQ EH GHWHUPLQHG" 'RHV RQH IRUP

RI HQHUJ\ DSSHDU PRUH RIWHQ WKDQ RWKHUV" $UH

WKHUH VRPH FRQYHUVLRQV WKDW DUH XVHIXO EXW QRW

HVVHQWLDO"

5HSHDW ZLWK WKH OLVW RI �QRW XVHIXO� FRQYHUVLRQV�

,I WKH FRQYHUVLRQV DUH QRW XVHIXO� ZKDW HIIHFW GR

WKH\ KDYH RQ XV DQG RQ WKH ZD\ ZH OLYH RXU OLYHV"

'RHV QRW XVHIXO PHDQ WKH VDPH DV QRW HVVHQWLDO"

:KLFK RI WKH FRQYHUVLRQV FODVVLILHG DV QRW XVHIXO

FRXOG EH HDVLO\ GLVSHQVHG ZLWK"

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG WKHP� KHUH DUH

WZR SRVVLEOH VWHPV WR VXJJHVW�

� 2QH ZD\ , FRXOG XVH OHVV HQHUJ\ LV���

� 7KH PRVW LPSRUWDQW WKLQJ DERXW HQHUJ\

FRQYHUVLRQ LV���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KROLVWLF

%� LQWHUDFWLRQ

%�� FDXVH�HIIHFW

&� FODVVLI\LQJ

&� K\SRWKHVL]LQJ

&�� IRUPXODWLQJ PRGHOV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

)� TXHVWLRQLQJ

)� UHVSHFW IRU ORJLF

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� 3ULRULWL]H HQHUJ\ XVH LQ RXU OLYHV�

��� ([DPLQH SHUVRQDO H[SHULHQFHV ZLWK

WHFKQRORJLHV LQYROYLQJ OLJKW� VRXQG� DQG

HOHFWULFLW\�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

$VVHVVPHQW

� *URXS VHOI�DVVHVVPHQW � UDWLQJ VFDOH

(DFK ODE JURXS VKRXOG FRPSOHWH WKH JURXS VHOI�

DVVHVVPHQW RQ SDJH �� ZLWK UHVSHFW WR WKHLU

LQYHVWLJDWLRQ DERXW FRORXU�

$FWLYLWLHV

® %UDLQVWRUP WR SURGXFH D OLVW RI DOO XVHV RI DOO

W\SHV RI OLJKW� ,GHQWLI\ DQ\ XVHV WKDW DUH

HVVHQWLDO WR OLIH� $VN HDFK JURXS WR FKRRVH RQH

XVH WKDW KDV EHHQ LGHQWLILHG DV HVVHQWLDO� :KDW

W\SH RI DGDSWDWLRQV ZRXOG EH QHFHVVDU\ IRU

RUJDQLVPV WKDW QRZ GHSHQG RQ WKLV OLJKW WR

VXFFHHG LQ LWV DEVHQFH"

,I HDFK JURXS KDV D GLIIHUHQW XVH� DVN WKHP WR

SUHVHQW WKHLU LGHDV RUDOO\ WR WKH ZKROH FODVV� $Q

DOWHUQDWLYH ZD\ WR SUHVHQW WKHLU LGHDV PLJKW EH

WR FUHDWH D VWRU\ GHVFULELQJ OLIH WKDW KDV DGDSWHG

WR QR OLJKW RU GUDZ D PXUDO GHSLFWLQJ VXFK

DGDSWDWLRQV�

® ,Q SDLUV� DVN WKH VWXGHQWV WR VWXG\ SDJHV ��� WR

��� LQ 6LOYHU %XUGHWW DQG *LQQ 6FLHQFH ��

$UH WKHUH DUH RWKHU XVHV RI OLJKW PHQWLRQHG

WKHUH� RU GRHV WKH GLVFXVVLRQ KHOS WKHP WKLQN RI

DQ\ RWKHU XVHV� WKDW ZHUH QRW OLVWHG LQ WKH LQLWLDO

FODVV EUDLQVWRUPLQJ VHVVLRQ" 5HFRUG DQ\ VXFK

XVHV DQG VKDUH WKHP ZLWK WKH FODVV� 'HYLVH DQ

LQYHVWLJDWLRQ WR VWXG\ WKH HIIHFW RI WKH FRORXU RI

OLJKW RQ WKH FRORXU DQ REMHFW DSSHDUV WR EH� :K\

LV WKLV HIIHFW LPSRUWDQW LI \RX DUH VKRSSLQJ IRU

FORWKHV" :KDW ZRXOG EH WKH HIIHFW RI XVLQJ

VRGLXP YDSRXU OLJKWLQJ �WKH RUDQJH VWUHHW DQG

\DUG OLJKWV� LQ VWRUHV"

® :DWFK WKH VHJPHQW RQ KRORJUDPV RQ WKH YLGHR

6FLHQFH (GLWLRQ 3URJUDP �� 6RPH VWXGHQWV

PD\ ZDQW WR GR DGGLWLRQDO UHVHDUFK LQWR KRZ

KRORJUDPV DUH SURGXFHG DQG XVHG� 2WKHU

UHVHDUFK WRSLFV LQYROYLQJ WKH XVH RI VRPH SDUW RI

WKH HOHFWURPDJQHWLF VSHFWUXP LQ D WHFKQRORJLFDO

DSSOLFDWLRQ LQFOXGH� FRPSDFW GLVF SOD\HUV� UDGDU

VSHHG JXQV� PLFURZDYH RYHQV� ;�UD\ PDFKLQHV�

SRODUL]LQJ OHQVHV� LQIUDUHG GHWHFWRUV� QLJKW�YLVLRQ

ELQRFXODUV� DQG� XOWUDYLROHW DEVRUEHUV DQG

EORFNHUV �VXQVFUHHQV� JODVVHV DQG RWKHU

DSSOLFDWLRQV��

® 7DNH � WR �� PLQXWHV DW WKH HQG RI WKH FODVV WR

JLYH HDFK VWXGHQW DQ RSSRUWXQLW\ WR ZULWH

UHIOHFWLYHO\� )RU WKRVH ZKR QHHG WKHP� KHUH DUH

WZR SRVVLEOH VWHPV WR VXJJHVW�

� /LJKW LV LPSRUWDQW WR PH EHFDXVH���

� , ZRQGHU DERXW���



��

/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� UHSOLFDEOH

$� HPSLULFDO

%� RUGHUOLQHVV

%� V\PPHWU\

%�� SUHGLFWDELOLW\

&� REVHUYLQJ DQG GHVFULELQJ

&�� SUHGLFWLQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� GHVLJQLQJ H[SHULPHQWV

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� FRQWLQXRXV OHDUQHU

2EMHFWLYHV

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� ([DPLQH SHUVRQDO H[SHULHQFHV ZLWK

WHFKQRORJLHV LQYROYLQJ OLJKW� VRXQG� DQG

HOHFWULFLW\�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYLWLHV

DQG GLVFXVV REVHUYDWLRQV ZLWK RWKHUV�

��� 6WUHQJWKHQ SHUFHSWXDO DELOLWLHV WKURXJK

FRQFUHWH H[SHULHQFHV�

��� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG DQG

HYDOXDWHG LQ VFLHQFH�

5HVRXUFHV

� 6LOYHU %XUGHWW DQG *LQQ 6FLHQFH �

� 6RXQG DQG /LJKW

� SULQW PDWHULDOV LQ WKH UHVRXUFH FHQWUH

0DWHULDOV

� UHFWDQJXODU SLHFHV RI PLUURU� YDULRXV VL]HV� IURP

� FP VTXDUH WR � FP E\ � FP

� PRGHOOLQJ FOD\ WR VXSSRUW PLUURUV YHUWLFDOO\

� FDUGERDUG IRU PRGHO EXLOGLQJ

� WDSH IRU PRGHO EXLOGLQJ

$VVHVVPHQW

� ,QGLYLGXDO RU SHHU DVVHVVPHQW � DQHFGRWDO

UHFRUGV

,I VWXGHQWV GUDZ GLDJUDPV RI GHYLFHV WKDW XVH

PLUURUV� WKH GLDJUDPV FDQ EH DQDO\]HG WR

GHWHUPLQH ZKHWKHU WKH GHYLFHV ZRXOG ZRUN DV

LQGLFDWHG� 3HHU HYDOXDWLRQ FRXOG EH XVHG IRU

WKHVH GLDJUDPV�

� $VVHVVPHQW VWDWLRQV � SHUIRUPDQFH DVVHVVPHQWV

$ VWDWLRQ FRXOG EH FUHDWHG ZLWK D OLJKW VRXUFH�

WZR PLUURUV DQG D WDUJHW� 7KH WDVN ZRXOG EH WR

JHW WKH OLJKW WR ERXQFH RII ERWK PLUURUV DQG WKHQ

KLW WKH WDUJHW�

$FWLYLWLHV

® /LVW DV PDQ\ GHYLFHV DV SRVVLEOH ZKLFK XVH

PLUURUV DV HVVHQWLDO FRPSRQHQWV� 'UDZ GLDJUDPV

WR VKRZ KRZ PLUURUV DUH XVHG LQ HDFK FDVH� DQG

EXLOG PRGHOV RI WKH GHYLFHV LI WKDW LV SUDFWLFDO�

([SHULPHQW ZLWK KRZ SODQH PLUURUV UHIOHFW OLJKW�

&DQ \RX VWDWH D UXOH WKDW GHVFULEHV KRZ OLJKW

UHIOHFWV IURP D SODQH PLUURU"

® $ FRQYHUJLQJ PLUURU FDQ EH XVHG WR UHIOHFW OLJKW

WR FUHDWH DQ LPDJH RQ D FDUG KHOG EHWZHHQ WKH

REMHFW DQG WKH PLUURU� ([SHULPHQW ZLWK LPDJHV

IRUPHG LQ DQG E\ FRQYHUJLQJ PLUURUV� :KDW

FKDUDFWHULVWLFV GR WKH LPDJHV KDYH" ,Q ZKDW

GHYLFHV DUH FRQYHUJLQJ PLUURUV XVHG"

6HH LI WKH VDPH W\SH RI LPDJH IRUPDWLRQ LV

SRVVLEOH ZLWK D GLYHUJLQJ PLUURU� �7KHVH DUH WKH

PLUURUV WKDW VD\ RQ WKHP� �:DUQLQJ� 2EMHFWV

PD\ EH FORVHU WKDQ WKH\ DSSHDU���



��

/HVVRQ���

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KXPDQ�FXOWXUH UHODWHG

%� FKDQJH

%� IRUFH

%�� FDXVH�HIIHFW

%�� PRGHO

&� TXHVWLRQLQJ

&�� IRUPXODWLQJ PRGHOV

&�� DQDO\]LQJ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� UHVSRQVH SUHIHUHQFH

2EMHFWLYHV

��� &RPSDUH DQG FRQWUDVW IRUPV RI HQHUJ\�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� 3ULRULWL]H HQHUJ\ XVH LQ RXU OLYHV�

��� ([DPLQH SHUVRQDO H[SHULHQFHV ZLWK

WHFKQRORJLHV LQYROYLQJ OLJKW� VRXQG� DQG

HOHFWULFLW\�

��� 8QGHUVWDQG WKH VRFLDO DQG FXOWXUDO IRUFHV

ZKLFK XQGHUOD\ WHFKQRORJLFDO

GHYHORSPHQWV�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � ZULWWHQ DVVLJQPHQWV

7KH VKRUW VWRULHV SURGXFHG FDQ EH LQFOXGHG LQ

LQGLYLGXDO VWXGHQW SRUWIROLRV�

$FWLYLWLHV

® :RUNLQJ LQ JURXSV RI WKUHH RU IRXU� UHDFK D

FRQVHQVXV DERXW ZKLFK IRUP RI HQHUJ\ LV PRVW

LPSRUWDQW WR RXU OLYHV� OLJKW� VRXQG� RU

HOHFWULFLW\" :KLFK LV VHFRQG PRVW LPSRUWDQW"

$VN HDFK JURXS WR UHSRUW WKHLU GHFLVLRQ WR WKH

FODVV� ,V WKHLU XQDQLPLW\"

,QGLYLGXDOO\� SLFN RQH RI WKH IRUPV DQG YLVXDOL]H

D OLIH ZLWKRXW WKDW IRUP RI HQHUJ\" +RZ ZRXOG

\RX DGDSW WR VXUYLYH" :KDW RWKHU IRUPV RI

HQHUJ\ RU ZKDW FKDQJHV LQ EHKDYLRXU ZRXOG KHOS

\RX DFFRPPRGDWH WKH ORVV RI XVH RI WKH IRUP \RX

KDYH FKRVHQ"

:ULWH D VKRUW VWRU\ WKDW GHVFULEHV WKH LGHDV \RX

KDYH DERXW KRZ \RXU OLIH� DQG OLIH LQ JHQHUDO�

ZRXOG FKDQJH ZLWKRXW WKDW IRUP RI HQHUJ\� 6KDUH

\RXU VWRU\ ZLWK WKH RWKHU PHPEHUV RI \RXU JURXS

DIWHU \RX KDYH FRPSOHWHG WKH GUDIWLQJ SURFHVV�

8VH WKHLU UHDFWLRQV DQG LQSXW GXULQJ WKH

SRVWZULWLQJ SURFHVV� ,I ZRUG SURFHVVLQJ SURJUDPV

DUH DYDLODEOH IRU \RX WR XVH DW KRPH RU LQ VFKRRO�

XVH WKHP IRU WKLV DVVLJQPHQW�



��

0RGHO�XQLW��5LVNV�DQG�/LPLWV

8QLW�RYHUYLHZ

2IWHQ ZH OLYH OLYHV RI FRQWUDGLFWLRQV� :H GHPDQG

]HUR ULVN IURP SHVWLFLGH UHVLGXHV RQ IUXLWV DQG

YHJHWDEOHV RU IURP CVHFRQG�KDQG
 FLJDUHWWH VPRNH�

EXW WDNH D ODUJH ULVN TXLWH YROXQWDULO\ ZKHQ ZH

GRQ
W IDVWHQ WKH VHDW EHOW LQ RXU FDU�

+RZ DUH WKH ULVNV RI DFWLYLWLHV DVVHVVHG" +RZ GR ZH

GHFLGH ZKHWKHU D ULVN LV XQDFFHSWDEOH" +RZ GR ZH

GHWHUPLQH ZKDW ULVNV DUH SUHVHQW" 7KLV XQLW JLYHV

VWXGHQWV D FKDQFH WR FRQVLGHU WKHVH TXHVWLRQV LQ WKH

FRQWH[W RI LVVXHV DQG HYHQWV LPSRUWDQW LQ WKHLU OLYHV

DQG WKH OLYHV RI WKRVH DURXQG WKHP�

7KLV XQLW LV EDVHG RQ WZR NH\ UHVRXUFHV� 5LVN

&RPSDULVRQ DQG 'HWHUPLQLQJ 7KUHVKROG /LPLWV� ,I

\RX DUH JRLQJ WR XVH WKH PRGHO XQLW� \RX ZLOO QHHG

RQH FRS\ RI HDFK RI WKHVH PRGXOHV� 7KH DFWLYLWLHV

VHOHFWHG IURP WKHVH PRGXOHV DQG IURP WKH

6XJJHVWHG $FWLYLWLHV VHFWLRQ RI WKLV *XLGH SUHVHQW

WKH FRQFHSWV RI VFLHQFH LQ WKH FRQWH[W RI WKHLU

DSSOLFDWLRQ LQ VRFLHW\ DQG WKHLU LPSOLFDWLRQV IRU

VRFLHW\�

7KH DFWLYLWLHV XWLOL]H D YDULHW\ RI LQVWUXFWLRQDO

PHWKRGV� 6XJJHVWLRQV IRU HYDOXDWLRQ VWUDWHJLHV

DFFRPSDQ\ WKH OHVVRQV� DQG FDQ EH LQFRUSRUDWHG

LQWR DQ RYHUDOO HYDOXDWLRQ SODQ IRU WKH XQLW DQG WKH

\HDU� :KHQ PRYLQJ DZD\ IURP D CWH[W IRU HDFK

VWXGHQW
 PRGHO RI VFLHQFH HGXFDWLRQ� DV WKLV XQLW

GRHV� WZR WKLQJV DUH HVSHFLDOO\ LPSRUWDQW� 2QH LV

WKDW WKH HYDOXDWLRQ WHFKQLTXHV XVHG PXVW

FRPSOHPHQW WKH LQVWUXFWLRQDO PHWKRGV� )RU

H[DPSOH� WR XVH DW WKH HQG RI WKLV PRGHO XQLW D

VLQJOH H[DP ZLWK TXHVWLRQV VWUHVVLQJ RQO\ DELOLW\ WR

UHFDOO LQIRUPDWLRQ DV WKH VROH HYDOXDWLRQ WHFKQLTXH

ZRXOG EH D PLVPDWFK EHWZHHQ WKH LQVWUXFWLRQ DQG

HYDOXDWLRQ� 7R XVH VXFK DQ H[DP LQ FRPELQDWLRQ

ZLWK VHYHUDO RU PDQ\ RI WKH VWUDWHJLHV VXJJHVWHG LQ

WKH OHVVRQ RXWOLQHV� DQG WR DGG TXHVWLRQV LQYROYLQJ

DSSOLFDWLRQ� DQDO\VLV� RU HYDOXDWLRQ WR WKH H[DP

ZRXOG EH D PRUH YDOLG DVVHVVPHQW RI VWXGHQW

DELOLWLHV�

:KLOH ,QGLDQ DQG 0pWLV FXUULFXOXP SHUVSHFWLYHV

DQG FRQFHUQV RI *HQGHU (TXLW\ KDYH EHHQ LQFOXGHG

ZKLOH ZULWLQJ WKLV XQLW� ORRN IRU ZD\V WKDW PRUH

VHQVLWLYLW\ WR WKHVH LPSRUWDQW SULQFLSOHV FDQ EH

H[SUHVVHG LQ \RXU FODVVURRP�

8QLW ZHE
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/HVVRQ � RI SHULRGV

� ���

� �

� ���

� �

� �

� �

� �

� ���

� �

5HVRXUFHV

0DWHULDOV

� RQH FRLQ SHU IRXU VWXGHQWV

� RQH GLH SHU IRXU VWXGHQWV

� VL[ FRORXUHG PDUEOHV SHU IRXU VWXGHQWV �LI XVH

RI GLFH LQ WKH FODVVURRP UDLVHV REMHFWLRQV�

� VRGLXP FKORULGH �UHDJHQW JUDGH RU SLFNOLQJ

VDOW�

� KRXVHKROG DPPRQLD VROXWLRQ

� SKHQROSKWKDOHLQ VROXWLRQ

� SRWDVVLXP FKURPDWH

� VLOYHU QLWUDWH

� YLQHJDU

� GURSSHU ERWWOHV �H�J� %RUHDO ����������

� RQH VKHHW RI JODVV RU DFU\OLF ��� FP E\ �� FP�

SHU JURXS

%RRNV �6HH .H\ 5HVRXUFH &RUUHODWLRQV IRU

FLWDWLRQV��

� 'HWHUPLQLQJ 7KUHVKROG /LPLWV �� ERRN SHU

VFKRRO�

� 5LVN &RPSDULVRQ �� ERRN SHU VFKRRO�

9LGHR �VHH FLWDWLRQ LQ WKH UHIHUHQFH OLVW RQ

SDJH ����

� :KDW
V .LOOLQJ WKH &KLOGUHQ" �RSWLRQDO�

8QLW�VFKHGXOH

7KLV VFKHGXOH LV EDVHG RQ �� PLQXWH FODVV SHULRGV�
8QLW�(YDOXDWLRQ�3ODQ

,GHDV IRU FRQWLQXRXV DVVHVVPHQW DUH RXWOLQHG ZLWK

HDFK OHVVRQ RYHUYLHZ� 7KH LQIRUPDWLRQ IURP WKHVH

DFWLYLWLHV ZRXOG EH FRPELQHG ZLWK D XQLW HQG

H[DPLQDWLRQ� 4XHVWLRQV IRU WKLV H[DP ZRXOG EH

GUDZQ IURP WKH HYDOXDWLRQ VHFWLRQV RQ SDJHV �� WR

�� RI 'HWHUPLQLQJ 7KUHVKROG /LPLWV DQG SDJHV ��

WR �� RI 5LVN &RPSDULVRQ� IURP WKH GLVFXVVLRQ

TXHVWLRQV WKDW DFFRPSDQ\ WKH DFWLYLWLHV LQ WKHVH

PRGXOHV� DQG IURP TXHVWLRQV UDLVHG DQG FRQVLGHUHG

LQ FODVV�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� HPSLULFDO

$� XQLTXH

%� RUGHUOLQHVV

%� V\PPHWU\

%�� SUHGLFWDELOLW\

%�� SUREDELOLW\

%�� JUDGLHQW

&� XVLQJ QXPEHUV

&�� SUREOHP VROYLQJ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

*� FRQWLQXRXV OHDUQHU

2EMHFWLYHV

��� 8QGHUVWDQG DQG GHPRQVWUDWH WKH FRQFHSWV

RI SUREDELOLW\ DQG FKDQFH�

5HVRXUFHV

� 5LVN &RPSDULVRQ �&(383 PRGXOH�

� RQH FRLQ SHU IRXU VWXGHQWV

� RQH GLH SHU IRXU VWXGHQWV

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � ZULWWHQ DVVLJQPHQWV�

VKRUW DQVZHU WHVW LWHPV

8VH WKH �*RLQJ )XUWKHU� VHFWLRQ RQ SDJHV � DQG

� RI WKH 5LVN &RPSDULVRQ PRGXOH DV KRPHZRUN

RU LQ�FODVV DVVLJQPHQWV WR EH PDUNHG IRU FUHGLW�

4XHVWLRQ �F� FDQ EH FKDQJHG E\ LQFOXGLQJ RU

VXEVWLWXWLQJ WKH VWDWLVWLF WKDW LQ ����� ZKHQ RXU

SRSXODWLRQ ZDV DSSUR[LPDWHO\ ��� ���� ���

SHRSOH ZHUH NLOOHG LQ PRWRU YHKLFOH DFFLGHQWV LQ

6DVNDWFKHZDQ� $QRWKHU VWDWLVWLF LV WKDW LQ

&DQDGD LQ ����� � ��� SHUVRQV ZHUH NLOOHG LQ

PRWRU YHKLFOH DFFLGHQWV�

7KH TXHVWLRQV IURP WKLV VHFWLRQ FDQ DOVR EH XVHG

DV PRGHOV IRU TXHVWLRQV RQ D XQLW H[DP�

� 3HHU DVVHVVPHQW

7KH VHFRQG DFWLYLW\ LQYROYHV SHHU DVVHVVPHQW RI

WKH VSLQQHUV SURGXFHG� &RSLHV RI WKH WHVWLQJ

UHSRUW PLJKW EH LQFOXGHG LQ WKH WHVWHUV
 SRUWIROLRV

DV ZHOO DV EHLQJ VXEPLWWHG WR WKH FUHDWRUV RI WKH

VSLQQHU�

$FWLYLWLHV

® )ROORZ WKH DFWLYLW\ DV RXWOLQHG RQ SDJHV � WR � RI

WKH 5LVN &RPSDULVRQ PRGXOH� 6WXGHQW 6KHHW �#�

RQ SDJH � QHHG QRW EH GXSOLFDWHG IRU HDFK JURXS�

5DWKHU WKH LQVWUXFWLRQV IRU WKH DFWLYLW\ DQG WKH

GDWD FROOHFWLRQ FKDUWV FRXOG EH JLYHQ RUDOO\ RU RQ

DQ RYHUKHDG WUDQVSDUHQF\� 2QH LGHD LV WR JLYH

WKH VWXGHQWV D FRQFHSW RI WKH GDWD WR EH FROOHFWHG�

OHW WKHP GLVFXVV LQ SDLUV KRZ WR RUJDQL]H WKH

GDWD� DQG WKHQ KDYH D FODVV GLVFXVVLRQ WR GLVFXVV

WKHLU VROXWLRQV�

,I WKHUH DUH REMHFWLRQV WR XVLQJ D GLH LQ WKH

FODVVURRP� D WRTXH RU KDW FRQWDLQLQJ PDUEOHV RI

VL[ GLIIHUHQW FRORXUV FRXOG EH VXEVWLWXWHG IRU WKH

GLH� 0L[ E\ VKDNLQJ� GUDZ D PDUEOH� UHFRUG WKH

FRORXU� UHSODFH WKH PDUEOH DQG UHSHDW� $ NH\ FDQ

EH XVHG WR FRQYHUW GDWD IURP FRORXUV WR QXPEHUV

LI \RX ZDQW WR XVH WKH GDWD IRU FDOFXODWLRQV� �)RU

H[DPSOH UHG �� JUHHQ �� DQG VR RQ��

® 'HVLJQ DQG SURGXFH DQ XQELDVHG VSLQQLQJ ZKHHO

IRU XVH LQ JDPHV� 7KH ZKHHO PXVW SURGXFH DQ

HTXDO SUREDELOLW\ RI VWRSSLQJ LQ DQ\ RI WKH HLJKW

�RU VRPH RWKHU QXPEHU \RX VHOHFW� VHFWRUV

PDUNHG DW WKH HGJH RI WKH ZKHHO� 7UDGH \RXU

VSLQQHU IRU RQH DQRWKHU JURXS PDGH� 7HVW WKH

VSLQQHU \RX UHFHLYHG IURP WKHP WR GHWHUPLQH LI LW

LV XQELDVHG� :ULWH D UHSRUW� FRPSOHWH ZLWK

VWDWLVWLFV� RXWOLQLQJ \RXU ILQGLQJV�

&UHDWH D JDPH EDVHG RQ WKH XVH RI WKLV VSLQQHU�

([SHULPHQW ZLWK DOWHULQJ WKH VSLQQHU WR PDNH LW

ELDVHG�

® ,I WZR GLFH DUH UROOHG� ZKDW LV WKH UDQJH RI

SRVVLEOH RXWFRPHV" :KDW LV WKH PRVW OLNHO\

RXWFRPH" 8VH D FKDUW RU WUHH GLDJUDP WR VKRZ DOO

RXWFRPHV� +LJKOLJKW WKH PRVW OLNHO\ RXWFRPHV�

:KDW KDSSHQV LI WKUHH GLFH DUH XVHG" :KDW LV WKH

PRVW OLNHO\ WRWDO WR UHSUHVHQW WKH VXP RI WKH GRWV

RQ WKUHH UROOHG GLFH" ([SODLQ KRZ \RX GLVFRYHUHG

WKLV DQVZHU�

® &RQVLGHU WKH JDPH SDSHU�VFLVVRUV�VWRQH� :KDW

VWUDWHJLHV ZRUN EHVW IRU SOD\LQJ WKH JDPH" :K\

DUH WKHVH VWUDWHJLHV WKH EHVW" :KDW VWUDWHJ\ LV

EHVW IRU SOD\LQJ ; DQG 2 �WLF�WDF�WRH� LI \RX KDYH

WKH ILUVW SOD\" LI \RX KDYH WKH VHFRQG SOD\" ,V

WKHUH D VWUDWHJ\ WR XVH WR KHOS \RX ZLQ LI \RX DUH

UROOLQJ WZR GLFH ZLWK D IULHQG WR VHH ZKR FDQ UROO

D VXP RI VHYHQ"

'LVFXVV WKH GLIIHUHQFH EHWZHHQ LQGHSHQGHQW

HYHQWV EDVHG RQ SXUH SUREDELOLW\ �ZKHWKHU D

IOLSSHG FRLQ FRPHV XS KHDGV RU WDLOV� DQG

GHSHQGHQW HYHQWV WKDW LQYROYH SUREDELOLW\� VXFK

DV LQ SDSHU�VFLVVRUV�VWRQH RXWFRPHV�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KLVWRULF

$� KXPDQ�FXOWXUH UHODWHG

%� SHUFHSWLRQ

%�� FDXVH�HIIHFW

%�� SRSXODWLRQ

%�� SUREDELOLW\

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

'� SXEOLF XQGHUVWDQGLQJ JDS

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

)� UHVSHFW IRU ORJLF

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� 5HODWH WKH FRQFHSW RI SUREDELOLW\ WR WKH

FRQFHSW RI ULVN�

��� &RPSDUH ULVNV RI YDULRXV YROXQWDU\ DQG

LQYROXQWDU\ DFWLYLWLHV�

��� ([SORUH KRZ PRUDO YDOXHV LQIOXHQFH

EHKDYLRXU DQG DVVHVVPHQW RI ULVN DQG

EHQHILW�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH� DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

0DWHULDOV

� VWXGHQW VKHHW �#� IURP 5LVN &RPSDULVRQ

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � UDWLQJ VFDOHV

(DFK VWXGHQW
V UROH LQ WKH JURXS GLVFXVVLRQV RI

DQVZHUV FDQ EH DVVHVVHG E\ XVLQJ D UDWLQJ VFDOH

RU FKHFNOLVW WR VWUXFWXUH DQG UHFRUG REVHUYDWLRQV�

$Q H[DPSOH RI VXFK DQ LQVWUXPHQW LV IRXQG RQ

SDJH �� RI 6WXGHQW (YDOXDWLRQ� $ 7HDFKHU

+DQGERRN� 7KLV LQVWUXPHQW PD\ DOVR EH DGDSWHG

IRU XVH LQ VWXGHQW VHOI�DVVHVVPHQW�

$FWLYLWLHV

® 'LVWULEXWH �,QMHFWLRQ 3UREOHP 6WRU\� IRXQG RQ

6WXGHQW 6KHHW �#�� 7KHVH VKHHWV FDQ EH FROOHFWHG

DIWHU WKLV DFWLYLW\ IRU UHXVH ZLWK DQRWKHU FODVV�

)ROORZLQJ LQGLYLGXDO VWXGHQW FRPSOHWLRQ RI WKH

TXHVWLRQV DW WKH HQG RI WKH VWRU\� DVN VWXGHQWV WR

IRUP JURXSV RI WZR RU WKUHH WR FRPSDUH WKHLU

DQVZHUV� IRUPXODWH LPSURYHG UHVSRQVHV� DQG

SUHSDUH IRU D FODVV GLVFXVVLRQ RI WKH TXHVWLRQV�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� SUREDELOLVWLF

%� SHUFHSWLRQ

%�� SUHGLFWDELOLW\

%�� PRGHO

%�� SUREDELOLW\

&� XVLQJ QXPEHUV

&�� LQWHUSUHWLQJ GDWD

&�� DQDO\]LQJ

'� SXEOLF XQGHUVWDQGLQJ JDS

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� 5HODWH WKH FRQFHSW RI SUREDELOLW\ WR WKH

FRQFHSW RI ULVN�

��� &RPSDUH ULVNV RI YDULRXV YROXQWDU\ DQG

LQYROXQWDU\ DFWLYLWLHV�

��� &RQVLGHU KRZ ULVN LV DVVHVVHG�

��� 'LVFXVV KRZ WKH YDOXH RQH SODFHV RQ DQ

DFWLYLW\ LQIOXHQFHV WKH DPRXQW RI ULVN RQH LV

ZLOOLQJ WR DFFHSW�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

5HVRXUFHV

� FRSLHV RI SDJHV ��� WR ��� LQ WKH &XUULFXOXP

*XLGH

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � ZULWWHQ DVVLJQPHQWV

:ULWH D SDUDJUDSK RQ WKH WRSLF �7KHUH LV QR VXFK

WKLQJ DV D ULVN�IUHH OLIH�� $ JRRG SDUDJUDSK ZLOO�

� EH ZHOO�RUJDQL]HG �$UH LGHDV OLQNHG DQG

FRKHUHQW"�

� VXSSRUW DUJXPHQWV ZLWK H[DPSOHV RU

HYLGHQFH

� KDYH PLQLPDO PLVWDNHV LQ VHQWHQFH

VWUXFWXUH� JUDPPDU DQG ZRUG XVDJH

� *URXS HYDOXDWLRQV � GDWD WDEOHV PD\ EH PDUNHG

IRU DFFXUDF\ RI UHVXOWV

$FWLYLWLHV

® 'LVWULEXWH RQH FRS\ RI WKH �5DQN WKH ULVN RI

GHDWK���� IRUP �VHH SDJH ���� WR HDFK VWXGHQW�

$VN WKH VWXGHQWV WR ZRUN LQGLYLGXDOO\ WR UDQN

WKH ULVNV IURP JUHDWHVW ���� WR OHDVW ����� 3DJH

��� KDV WKUHH FRSLHV RI WKH IRUP VR \RX QHHG RQO\

SKRWRFRS\ RQH�WKLUG DV PDQ\ FRSLHV RI WKDW SDJH

DV \RX KDYH VWXGHQWV� &UHDWH D FODVV GDWD FKDUW

ZKHUH WKH\ FDQ HQWHU WKH UDQN QXPEHU IRU HDFK

ULVN� 7RWDO WKH FODVV GDWD WR SURGXFH D FODVV

UDQNLQJ�

'LVWULEXWH WKH 5LVN 'DWD VKHHW �SDJH �����

&DOFXODWH WKH QXPHULFDO ULVN SHU ��� ���

SHUVRQV� XVLQJ WKH 6WDWLVWLFV &DQDGD GDWD JLYHQ�

5DQN WKH KD]DUGV DFFRUGLQJ WR WKH ULVN DV

H[SUHVVHG E\ WKLV QXPEHU� &RPSDUH WKLV UDQNLQJ

ZLWK WKH UDQNLQJV GRQH LQ WKH ILUVW SDUW RI WKLV

DFWLYLW\�

:K\ LVQ
W WKH HVWLPDWHG SRSXODWLRQ DW ULVN WKH

VDPH YDOXH IRU HDFK ULVN OLVWHG"

+HDUW GLVHDVH LV D ORZHU ULVN IRU WKH ����� \HDU

DJH JURXS WKDQ IRU WKH SRSXODWLRQ DV D ZKROH�

:KDW RWKHU HYHQW RU DFWLYLWLHV PLJKW SRVH D

ORZHU ULVN IRU WKLV DJH JURXS" :KLFK PLJKW SRVH

D KLJKHU ULVN" %H SUHSDUHG WR JLYH UHDVRQV WR

VXSSRUW \RXU VWDWHPHQW�

® &RPSOHWH WKH EODQN 1XPHULFDO 5LVN FKDUW RQ

SDJH ��� XVLQJ GDWD IURP WKH FRPSOHWHG FKDUWV

RQ SDJH ����

'LVFXVV WKH UHDVRQV IRU WKH YDULDWLRQV ZKLFK

VKRZ XS LQ WKH 5LVN FKDUW� 6XSSRVH WKDW WKH

QXPHULFDO ULVN RI LQMXU\ IURP MXPSLQJ IURP D FDU

PRYLQJ DW �� NSK LV H[SUHVVHG DV �� ��� LQ ���

���� ([SUHVV WKDW ULVN DV D SUREDELOLW\ IRU HDFK

SHUVRQ MXPSLQJ IURP WKH FDU�

1XPHULFDO ULVNV WKDW DUH H[SUHVVHG LQ WKH IRUP

�� FKDQFH LQ �� DUH FDOOHG ULVN SUREDELOLWLHV� 7KH\

FDQ EH FDOFXODWHG IURP WKH QXPHULFDO ULVN GDWD�

&DOFXODWH ULVN SUREDELOLWLHV WR ILOO LQ WKH 5LVN

3UREDELOLW\ FKDUW� XVLQJ GDWD IURP WKH 1XPHULFDO

5LVN FKDUW� 6HYHUDO FHOOV DUH FRPSOHWHG IRU \RX WR

EH DEOH WR FKHFN \RXU PHWKRG RI FDOFXODWLRQ�



��

® 2I � ��� SHUVRQV LQMXUHG ZKLOH ULGLQJ LQ PRWRU

YHKLFOHV LQYROYHG LQ DFFLGHQWV GXULQJ ����� � ���

ZHUH ZHDULQJ VHDW EHOWV� ���� ZHUH QRW ZHDULQJ

VHDW EHOWV� ,W LV QRW NQRZQ ZKHWKHU WKH RWKHU ���

SHRSOH ZHUH ZHDULQJ VHDW EHOWV RU QRW� 7KH

HVWLPDWHG FRPSOLDQFH UDWH ZLWK WKH PDQGDWRU\

VHDW EHOW XVH ODZ LQ 6DVNDWFKHZDQ LQ ���� ZDV

���� &RXOG WKHVH VWDWLVWLFV EH XVHG WR DUJXH WKDW

ZHDULQJ VHDW EHOWV FDXVHV SHRSOH ZKR DUH LQ

PRWRU YHKLFOH DFFLGHQWV WR EH LQMXUHG"

7KH LQMXULHV WR WKHVH SHRSOH ZHUH FDWHJRUL]HG DV

PLQRU� PRGHUDWH� RU PDMRU� 2I WKRVH LQMXULHV WR

SHRSOH ZHDULQJ VHDWEHOWV� � ��� ZHUH PLQRU�

� ��� ZHUH PRGHUDWH� DQG ��� ZHUH PDMRU� 2I

WKRVH LQMXULHV WR SHRSOH QRW ZHDULQJ VHDWEHOWV�

��� ZHUH GHVFULEHG DV PLQRU� ��� DV PRGHUDWH�

DQG ��� DV PDMRU� 3UHVHQW WKLV GDWD LQ D WDEOH

VKRZLQJ ERWK DEVROXWH QXPEHUV RI FDVXDOWLHV DQG

WKH ULVN SUREDELOLW\ VWDWLVWLFV IRU HDFK JURXS RI

SHRSOH�

:ULWH D SDUDJUDSK VXPPDUL]LQJ \RXU

FRQFOXVLRQV DQG UHFRPPHQGDWLRQV IURP DQDO\VLV

RI WKLV GDWD�

® 'LVFXVV WKH FRQFHSW RI FRVW�EHQHILW DQDO\VLV LQ

PDNLQJ GHFLVLRQV DERXW ZKDW DFWLYLWLHV WR

SDUWLFLSDWH LQ DQG KRZ WR FRQGXFW RXU OLYHV�

&RPSDUH WKH EHQHILWV DQG FRVWV RI DQ DFWLYLW\

WKH\ YROXQWDULO\ DVVXPH� VXFK DV ULGLQJ LQ RU

GULYLQJ D PRWRU YHKLFOH RU SOD\LQJ D VSRUW�

'LVFXVV KRZ WKH QXPEHU DQG UHODWLYH ZRUWK RI

FRVWV DQG EHQHILWV FDQ EH FKDQJHG�

7KHQ FRPSDUH WKH FRVWV DQG EHQHILWV RI DQ

LQYROXQWDU\ DFWLYLW\ VXFK DV WKH ULVN RI KRPLFLGH�

+RZ FDQ WKH QXPEHU DQG UHODWLYH ZRUWK RI WKH

FRVWV DQG EHQHILWV EH FKDQJHG"



��

/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KLVWRULF

$� HPSLULFDO

%� SHUFHSWLRQ

%�� PRGHO

%�� SRSXODWLRQ

&� LQIHUULQJ

&�� SUREOHP VROYLQJ

&�� FRQVHQVXV PDNLQJ

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

)� UHVSHFW IRU ORJLF

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� UHVSRQVH SUHIHUHQFH

2EMHFWLYHV

��� &RPSDUH ULVNV RI YDULRXV YROXQWDU\ DQG

LQYROXQWDU\ DFWLYLWLHV�

��� &RQVLGHU KRZ ULVN LV DVVHVVHG�

��� 'LVFXVV KRZ WKH YDOXH RQH SODFHV RQ DQ

DFWLYLW\ LQIOXHQFHV WKH DPRXQW RI ULVN RQH LV

ZLOOLQJ WR DFFHSW�

��� 8QGHUVWDQG WKH SRWHQWLDO QDUURZQHVV LQ

DGRSWLQJ D VLQJOH SHUVSHFWLYH LQ MXGJLQJ WKH

LPSDFW RU LQIOXHQFH RI REMHFWV� H[SHULHQFHV

RU HYHQWV�

��� ([SORUH KRZ PRUDO YDOXHV LQIOXHQFH

EHKDYLRXU DQG DVVHVVPHQW RI ULVN DQG

EHQHILW�

��� (VWDEOLVK DUJXPHQWV EDVHG XSRQ KXPDQ

ULJKWV� KXPDQ QHHGV RU QHHGV RI WKH

HQYLURQPHQW ZKHQ H[DPLQLQJ VRFLDO LVVXHV�

5HVRXUFHV

� VWXGHQW UHDGLQJV DQG TXHVWLRQV� DGDSWHG IURP

6WXGHQW 6KHHWV �#�� �#�� DQG �#� LQ WKH 5LVN

&RPSDULVRQ PRGXOH�

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV� ZULWWHQ DVVLJQPHQWV

4XHVWLRQV ��� PD\ EH DGDSWHG DV LWHPV IRU D XQLW

WHVW� DV PD\ WKH VZLQH IOX VWRU\� DQG TXHVWLRQV

SUHVHQWHG LQ WKH �*RLQJ )XUWKHU� VHFWLRQ RQ

SDJHV �� DQG ��� $OWHUQDWLYHO\� WKH VZLQH IOX

H[DPSOH PD\ EH JLYHQ WR VWXGHQWV �DV

LQGLYLGXDOV RU JURXSV� DV D KRPHZRUN

DVVLJQPHQW�

$FWLYLW\

® 8VH $FWLYLW\ � LQ WKH 5LVN &RPSDULVRQ PRGXOH�

5HIRUPDW WKH VWXGHQW VKHHWV VR WKDW WKH UHDGLQJ

DQG TXHVWLRQV IRU SDUW � DSSHDU RQ RQH VKHHW RI

SDSHU� RPLWWLQJ WKH VSDFH IRU VWXGHQWV WR DQVZHU

HDFK TXHVWLRQ� 6WXGHQWV PD\ UHFRS\ WKH TXHVWLRQ

DQG ZULWH WKHLU DQVZHU LQ WKHLU QRWHERRN� 'R WKH

VDPH IRU SDUWV �� �� DQG �� &ROOHFW WKH SDJHV IURP

WKH VWXGHQWV IRU UHXVH ZLWK VXEVHTXHQW FODVVHV�

&RQVLGHU ODPLQDWLQJ WKHVH SDJHV LI \RX HVWLPDWH

WKDW WR EH FRVW HIIHFWLYH�



��

/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%�� FDXVH�HIIHFW

%�� F\FOH

%�� VLJQLILFDQFH

&� LQIHUULQJ

&�� DQDO\]LQJ

&�� DQDO\]LQJ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

)� UHVSHFW IRU ORJLF

*� H[SODQDWLRQ SUHIHUHQFH

2EMHFWLYHV

��� &RQVLGHU KRZ ULVN LV DVVHVVHG�

��� $VVHVV VLJQLILFDQFH RI FRQWDPLQDQWV LQ

ZDWHU VXSSOLHV�

��� 8QGHUVWDQG WKH QDWXUDO HQYLURQPHQW DQG

WKH FRQGLWLRQV SXWWLQJ LW DW ULVN�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH� DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

5HVRXUFHV

� VWXGHQW VKHHWV �#� DQG �#�� UHIRUPDWHG

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � DQHFGRWDO UHFRUGV

$QHFGRWDO UHFRUGV RI VWXGHQW FRRSHUDWLRQ DQG

SHUIRUPDQFH GXULQJ WKH FODVV GLVFXVVLRQV RI WKH

TXHVWLRQV FDQ EH UHFRUGHG GXULQJ RU DIWHU WKH

FODVV SHULRG�

$FWLYLWLHV

® 8VH $FWLYLW\ � IURP WKH 5LVN &RPSDULVRQ

PRGXOH� $V LQ $FWLYLW\ �� UHIRUPDW WKH VWXGHQW

VKHHWV VR WKDW WKH UHDGLQJ DQG TXHVWLRQV IRU 3DUW

� DUH RQ RQH VKHHW RI SDSHU� ZLWK WKH VSDFHV WR

DQVZHU WKH TXHVWLRQV RQ WKH VKHHW UHPRYHG�

5HIRUPDW 3DUW � VR WKDW LW LV RQ DQRWKHU VKHHW RI

SDSHU� &ROOHFW WKHVH VWXGHQW VKHHWV IRU UHXVH

ZLWK VXEVHTXHQW FODVVHV�

® 7KH YLGHR �:KDW
V .LOOLQJ WKH &KLOGUHQ"� IURP

WKH 129$ VHULHV RQ 3%6 GHVFULEHV KRZ D

VFLHQWLVW QDPHG 'DYLG )OHPLQJ XVHG WKH

WHFKQLTXHV RI HSLGHPLRORJ\ DPG WKH WHFKQRORJ\

RI PRGHUQ PHGLFLQH WR LGHQWLI\ D QHZ GLVHDVH

GXULQJ WKH ����
V� 7KH YLGHR VKRZV WKDW WKH

SULQFLSOHV WKDW (GZDUG -HQQHU� 3HWHU %R\OVWRQ�

-RKQ 6QRZ� DQG RWKHU HDUO\ VFLHQWLVWV XVHG WR

LGHQWLI\ DQG FRQWURO VPDOOSR[ DQG FKROHUD DUH

VWLOO XVHG WRGD\�



��

/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� UHSOLFDEOH

%� SHUFHSWLRQ

%� TXDQWLILFDWLRQ

%�� JUDGLHQW

&�� FRQWUROOLQJ YDULDEOHV

&�� GHILQLQJ RSHUDWLRQDOO\

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� LQWHUHVW

2EMHFWLYHV

��� $VVHVV VLJQLILFDQFH RI FRQWDPLQDQWV LQ

ZDWHU VXSSOLHV�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

5HVRXUFHV

� 'HWHUPLQLQJ 7KUHVKROG /LPLWV PRGXOH

� VDOW VROXWLRQV �VHH SDJH �� IRU SUHSDUDWLRQ

LQVWUXFWLRQV�

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � VKRUW DQVZHU WHVW LWHPV

&UHDWH GDWD IURP LPDJLQDU\ WKUHVKROG OLPLW

GHWHUPLQDWLRQV VLPLODU WR WKLV DFWLYLW\ WR XVH LQ

TXHVWLRQV WKDW DVN VWXGHQWV WR DQDO\]H WKH

UHVXOWV RI LQYHVWLJDWLRQV� $Q H[DPSOH LV JLYHQ LQ

WKH QH[W SDUDJUDSK�

6XSSRVH WKDW LQ D WHVW WR GHWHUPLQH WKH

WKUHVKROG RI WDVWH VHQVLWLYW\ WR JUDSHIUXLW MXLFH� �

SHRSOH UHSRUWHG WKDW WKH\ FRXOG GHWHFW LW DW D

GLOXWLRQ RI � SDUW JUDSHIUXLW MXLFH LQ � SDUWV

ZDWHU� WZR UHSRUWHG WKDW WKH\ FRXOG GHWHFW WKH

WDVWH DW D GLOXWLRQ RI � SDUW JUDSHIUXLW MXLFH LQ ��

SDUWV ZDWHU� DQG RQH SHUVRQ UHSRUWHG GHWHFWLQJ

WKH WDVWH ZKHQ LW ZDV GLOXWHG WR � SDUW JUDSHIUXLW

MXLFH LQ �� SDUWV ZDWHU�

D� 'UDZ D EDU JUDSK VKRZLQJ WKH GDWD FROOHFWHG�

E� :ULWH D JHQHUDO VWDWHPHQW DERXW WKH RXWFRPH

RI WKLV WHVW�

F� :KDW IDFWRUV RU FRQGLWLRQV PLJKW LQIOXHQFH WKH

RXWFRPH RI WKLV WHVW"

$FWLYLW\

® 8VH $FWLYLW\ � IURP WKH 'HWHUPLQLQJ 7KUHVKROG

/LPLWV PRGXOH� 7KLV LV D UDUH DFWLYLW\ LQ WKDW LW

DVNV VWXGHQWV WR WDVWH VDOW VROXWLRQV WR

H[SHULHQFH WKH FRQFHSW RI WKUHVKROG OLPLWV RI

GHWHFWLRQ� 0DNH VXUH WKDW DOO GURSSHUV DQG

EHDNHUV XVHG LQ WKLV DFWLYLW\ DUH DEVROXWHO\

FOHDQ� ,W ZRXOG EH D JRRG LGHD WR XVH D QHZ ER[ RI

GURSSHUV DQG VRPH GULQNLQJ JODVVHV IRU WKH

VROXWLRQV HDFK WLPH WKLV DFWLYLW\ LV UHSHDWHG�

,QVWUXFWLRQV IRU PDNLQJ WKH VDOW VROXWLRQV DUH

IRXQG RQ SDJH �� RI WKH PRGXOH� 3LFNOLQJ VDOW

�QRQ�LRGL]HG VRGLXP FKORULGH� FDQ EH XVHG

LQVWHDG RI UHDJHQW JUDGH VRGLXP FKORULGH�



��

/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� UHSOLFDEOH

$� HPSLULFDO

%� LQWHUDFWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� V\VWHP

%�� JUDGLHQW

&� REVHUYLQJ DQG GHVFULELQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� DQDO\]LQJ

&�� GHILQLQJ RSHUDWLRQDOO\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

(� XVLQJ HTXLSPHQW VDIHO\

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� UHVSHFW IRU ORJLF

*� FRQILGHQFH

2EMHFWLYHV

��� $VVHVV VLJQLILFDQFH RI FRQWDPLQDQWV LQ

ZDWHU VXSSOLHV�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH� DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

5HVRXUFHV

� VROXWLRQV RI VDOW� DPPRQLD� SKHQROSKWKDOHLQ�

SRWDVVLXP FKURPDWH� VLOYHU QLWUDWH� DFHWLF DFLG LQ

GURSSHU ERWWOHV

� �� FP E\ �� FP VKHHW RI JODVV RU DFU\OLF

� 6WXGHQW 6KHHWV �#�� �#�� �#� DGDSWHG

$VVHVVPHQW

� $VVHVVPHQW VWDWLRQV� LQGLYLGXDO RU JURXS

FKHFNOLVWV� VHOI DQG SHHU�DVVHVVPHQWV

6LQFH WKLV LV DQ DFWLYLW\ LQYROYLQJ DFWLYH

LQYHVWLJDWLRQV� LW LV LGHDOO\ VXLWHG IRU

SHUIRUPDQFH DVVHVVPHQW� $IWHU WKH DFWLYLW\�

VWDWLRQV FDQ EH VHW XS ZKHUH VWXGHQWV

LQGLYLGXDOO\ RU LQ JURXSV JR WR LQYHVWLJDWH D

GLIIHUHQW V\VWHP �FDOFLXP FKORULGH� VRGLXP

FDUERQDWH� SRWDVVLXP FKORULGH� WKDW SURGXFHV D

SUHFLSLWDWH� $OWHUQDWLYHO\ WKH DFWLYLW\ RXWOLQHG RQ

6WXGHQW 6KHHW �#� FRXOG EH XVHG DV D

SHUIRUPDQFH DVVHVVPHQW LQVWUXPHQW LI QRW XVHG

GXULQJ WKLV OHVVRQ�

&KHFNOLVWV VXFK DV WKH RQH RQ SDJH �� RI 6WXGHQW

(YDOXDWLRQ� $ 7HDFKHU +DQGERRN FDQ EH DGDSWHG

IRU XVH ZLWK WKLV DFWLYLW\� $QRWKHU PRGHO RI D

FKHFNOLVW LV IRXQG RQ SDJH "" RI WKLV *XLGH� DV DUH

VKHHWV IRU XVH LQ VHOI�DVVHVVPHQW�

$FWLYLW\

® 8VH $FWLYLWLHV � DQG � IURP WKH 'HWHUPLQLQJ

7KUHVKROG /LPLWV PRGXOH� 3RWDVVLXP FKURPDWH�

SKHQROSKWKDOHLQ� DQG VLOYHU QLWUDWH PXVW DOO EH

RUGHUHG IURP D FKHPLFDO VXSSO\ FRPSDQ\�

,QVWUXFWLRQV IRU PDNLQJ WKH VROXWLRQV RI WKHVH

FKHPLFDOV DUH IRXQG RQ SDJH �� RI WKH PRGXOH�

�)URP � WR � P/ RI WKH VLOYHU QLWUDWH VROXWLRQ�

DERXW � P/ RI WKH SRWDVVLXP FKURPDWH VROXWLRQ

DQG ��� P/ RI WKH SKHQROSKWKDOHLQ VROXWLRQ ZLOO

EH QHHGHG IRU HDFK JURXS WR GR $FWLYLWLHV �

WKURXJK ���
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� KLVWRULF

$� KXPDQ�FXOWXUH UHODWHG

%� SHUFHSWLRQ

%� TXDQWLILFDWLRQ

%�� SUHGLFWDELOLW\

%�� SRSXODWLRQ

%�� VLJQLILFDQFH

&� TXHVWLRQLQJ

&� LQIHUULQJ

&�� IRUPXODWLQJ PRGHOV

'� VRFLDO LQIOXHQFH RQ VFLHQFH DQG WHFKQRORJ\

(� PHDVXULQJ YROXPH

)� GHPDQG IRU YHULILFDWLRQ

*� YRFDWLRQ

2EMHFWLYHV

��� 5HFRJQL]H KRZ VFLHQWLVWV HVWLPDWH WR[LFLW\

OHYHOV IURP H[SHULPHQWDO GDWD�

��� 'LVFXVV KRZ WKH YDOXH RQH SODFHV RQ DQ

DFWLYLW\ LQIOXHQFHV WKH DPRXQW RI ULVN RQH LV

ZLOOLQJ WR DFFHSW�

��� 8QGHUVWDQG WKH QDWXUDO HQYLURQPHQW DQG

WKH FRQGLWLRQV SXWWLQJ LW DW ULVN�

��� 8QGHUVWDQG WKH SRWHQWLDO QDUURZQHVV LQ

DGRSWLQJ D VLQJOH SHUVSHFWLYH LQ MXGJLQJ WKH

LPSDFW RU LQIOXHQFH RI REMHFWV� H[SHULHQFHV

RU HYHQWV�

��� ([SORUH KRZ PRUDO YDOXHV LQIOXHQFH

EHKDYLRXU DQG DVVHVVPHQW RI ULVN DQG

EHQHILW�

5HVRXUFHV

� VDPH VROXWLRQV DV LQ SUHYLRXV DFWLYLWLHV

� 6WXGHQW 6KHHWV �#�� �#� �DGDSWHG�

$VVHVVPHQW

� ,QGLYLGXDO DVVHVVPHQWV � VKRUW DQVZHU WHVW

LWHPV

7KH HYDOXDWLRQ VHFWLRQ RQ SDJHV �� WR �� KDV D

QXPEHU RI PXOWLSOH FKRLFH DQG RSHQ�HQGHG

TXHVWLRQV WKDW FRXOG EH XVHG DV LV RU DV PRGHOV

IRU TXHVWLRQV \RX GHYHORS� 4XHVWLRQV � DQG ��

DUH H[DPSOHV RI PXOWLSOH FKRLFH TXHVWLRQV WKDW

UHTXLUH DQ DSSOLFDWLRQ RI NQRZOHGJH�

$FWLYLW\

® 8VH $FWLYLWLHV � DQG � IURP WKH 'HWHUPLQLQJ

7KUHVKROG /LPLWV PRGXOH� 6WXGHQW 6KHHW �#�

FRXOG EH DGDSWHG VR LW ZRXOG ILW RQ RQ VKHHW RI

SDSHU� 7KH PDWHULDOV OLVW FRXOG EH RQ WKH ERDUG

RU DQ RYHUKHDG WUDQVSDUHQF\ IRU HYHU\RQH WR VHH

DQG WKH TXHVWLRQV FRQGHQVHG E\ UHPRYLQJ WKH

VSDFHV IRU DQVZHUV� 7KHVH VKHHWV FDQ EH FROOHFWHG

IRU XVH ZLWK DQRWKHU FODVV�
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/HVVRQ��

)DFWRUV RI VFLHQWLILF OLWHUDF\

$� SUREDELOLVWLF

%� RUJDQLVP

%�� FDXVH�HIIHFW

%�� V\VWHP

&� ZRUNLQJ FRRSHUDWLYHO\

&� LQIHUULQJ

&�� LQWHUSUHWLQJ GDWD

&�� FRQVHQVXV PDNLQJ

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� FRQVLGHUDWLRQ RI SUHPLVHV

*� LQWHUHVW

2EMHFWLYHV

��� 5HFRJQL]H KRZ VFLHQWLVWV HVWLPDWH WR[LFLW\

OHYHOV IURP H[SHULPHQWDO GDWD�

��� 'LVFXVV KRZ WKH YDOXH RQH SODFHV RQ DQ

DFWLYLW\ LQIOXHQFHV WKH DPRXQW RI ULVN RQH LV

ZLOOLQJ WR DFFHSW�

��� ([SORUH KRZ PRUDO YDOXHV LQIOXHQFH

EHKDYLRXU DQG DVVHVVPHQW RI ULVN DQG

EHQHILW�

��� (VWDEOLVK DUJXPHQWV EDVHG XSRQ KXPDQ

ULJKWV� KXPDQ QHHGV RU QHHGV RI WKH

HQYLURQPHQW ZKHQ H[DPLQLQJ VRFLDO LVVXHV�

5HVRXUFHV

� 6WXGHQW 6KHHWV �#�� �#� �DGDSWHG�

$VVHVVPHQW

� ,QGLYLGXDO HYDOXDWLRQV � H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV

4XHVWLRQV VXFK DV � RQ SDJH �� DQG � RQ SDJH ��

�6WXGHQW 6KHHWV �#� DQG �#�� RI 'HWHUPLQLQJ

7KUHVKROG /LPLWV FRXOG EH UHSHDWHG RQ D XQLW

WHVW� HYHQ LI WKH\ DUH GLVFXVVHG LQ FODVV DV SDUW RI

WKLV OHVVRQ�

$FWLYLWLHV

® 8VH $FWLYLW\ � IURP WKH 'HWHUPLQLQJ 7KUHVKROG

/LPLWV PRGXOH�

® 5HDG WKH DUWLFOH WLWOHG �6WXG\ &ODLPV� �*XLGH�

SDJH ����� :ULWH D WZR SDUDJUDSK UHYLHZ RI WKLV

DUWLFOH� )LQG D PDJD]LQH DUWLFOH RU DGYHUWLVHPHQW

WR XVH WR LOOXVWUDWH VRPH RI WKH LGHDV SUHVHQWHG LQ

WKLV DUWLFOH� $QDO\]H WKH SUHVHQWDWLRQ LQ WKH

DGYHUWLVHPHQW�



Aids for Planning

Scope and Sequence of the Factors Forming the Dimensions of Scientific Literacy1





��

([SODQDWLRQV�RI�WKH�)DFWRUV�LQ�WKH�'LPHQVLRQV�RI�6FLHQWLILF�/LWHUDF\

$� 1DWXUH�RI�6FLHQFH

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ XQGHUVWDQGV

WKH QDWXUH RI VFLHQFH DQG VFLHQWLILF

NQRZOHGJH�

6FLHQFH LV ERWK SXEOLF DQG SULYDWH� 6FLHQFH

H[SHULHQFHV VKRXOG LQWURGXFH VWXGHQWV WR WKH

SULYDWH DQG LQWXLWLYH DVSHFWV RI VFLHQWLILF

LQTXLU\ DQG GLVFRYHU\ DV ZHOO DV WR WKH PRUH

IRUPDO SXEOLF DVSHFWV RI VFLHQFH�

7KH QDWXUH RI VFLHQWLILF NQRZOHGJH LV VXFK WKDW LW LV�

$� SXEOLF�SULYDWH '�.����

6FLHQFH LV EDVHG RQ HYLGHQFH� GHYHORSHG SULYDWHO\ E\

LQGLYLGXDOV RU JURXSV� WKDW LV VKDUHG SXEOLFO\ ZLWK

RWKHUV� 7KLV SURYLGHV RWKHU LQGLYLGXDOV ZLWK WKH

RSSRUWXQLW\ WR DWWHPSW WR HVWDEOLVK WKH YDOLGLW\ DQG

UHOLDELOLW\ RI WKH HYLGHQFH�

([DPSOHV�

$IWHU VFLHQWLVWV KDYH JDWKHUHG DQG RUJDQL]HG

HYLGHQFH IRU WKHLU LGHDV� WKH\ SXEOLVK WKH HYLGHQFH

DQG WKH PHWKRGV E\ ZKLFK LW ZDV REWDLQHG� VR WKDW

RWKHU VFLHQWLVWV PD\ WHVW WKH YDOLGLW\ DQG UHOLDELOLW\

RI WKH HYLGHQFH�

6WXGHQWV FDUU\ RXW WKHLU LQYHVWLJDWLRQV DQG WKHQ

UHSRUW WR WKH FODVV WKH UHVXOWV RI WKHLU VWXGLHV�

$� KLVWRULF '�.����

3DVW VFLHQWLILF NQRZOHGJH VKRXOG EH YLHZHG LQ LWV

KLVWRULFDO FRQWH[W DQG QRW EH GHJUDGHG RQ WKH EDVLV

RI SUHVHQW NQRZOHGJH�

([DPSOHV�

(DFK UHILQHPHQW RI WKH PRGHO RI WKH DWRP E\

7KRPSVRQ� 5XWKHUIRUG� %RKU� DQG WKH TXDQWXP

WKHRULVWV KDV UHOLHG RQ WKH SUHYLRXV ZRUN RI RWKHUV�

6HOHFWLYH EUHHGLQJ RI FRUQ E\ WKH ,QGLDQ SHRSOHV RI

1RUWK $PHULFD SURGXFHG D KLJK TXDOLW\ IRRG SODQW�

$� KROLVWLF '�.����

$OO EUDQFKHV RI VFLHQFH DUH LQWHUUHODWHG�

([DPSOH�

7KH VWUXFWXUH RI PROHFXOHV LV D WRSLF RI LQWHUHVW IRU

SK\VLFLVWV� FKHPLVWV� DQG ELRORJLVWV�

$� UHSOLFDEOH 3�.���� '�������

6FLHQFH LV EDVHG RQ HYLGHQFH ZKLFK FRXOG EH

REWDLQHG E\ RWKHU SHRSOH ZRUNLQJ LQ D GLIIHUHQW

SODFH DQG DW D GLIIHUHQW WLPH XQGHU VLPLODU

FRQGLWLRQV�

([DPSOHV�

$Q\ SURFHGXUH ZKLFK LV UHSHDWHG VKRXOG JLYH

VLPLODU UHVXOWV�

$ JURXS RI VWXGHQWV DOO SHUIRUP WKH VDPH

H[SHULPHQW DQG GLVFRYHU VLPLODULWLHV LQ WKHLU

UHVXOWV�

$� HPSLULFDO 3�.���� '������

6FLHQWLILF NQRZOHGJH LV EDVHG RQ H[SHULPHQWDWLRQ RU

REVHUYDWLRQ�

([DPSOHV�

7KH JUDYLWDWLRQDO ILHOG VWUHQJWK RI WKH (DUWK FDQ EH

GHWHUPLQHG LQ WKH ODERUDWRU\�

6FLHQWLILF WKHRULHV PXVW DOZD\V EH WHVWHG

H[SHULPHQWDOO\�

� 7KH FRGH 3�.��� PHDQV WKDW SUHSDUDWLRQ IRU GHYHORSPHQW RI WKLV IDFWRU LV WR WDNH SODFH IURP NLQGHUJDUWHQ

XQWLO JUDGH �� 'HYHORSPHQW� FRGHG '������� RI WKH IDFWRU WDNHV SODFH IURP JUDGHV � WR ��� 3UHSDUDWLRQ

LQYROYHV VXFK WKLQJV DV WKH WHDFKHU XVLQJ WKH WHUP RU LWV FRQFHSWV DQG WKH VWXGHQWV EHLQJ H[SRVHG WR

SKHQRPHQD ZKLFK LOOXVWUDWH RU LQYROYH WKH IDFWRU� 'HYHORSPHQW RFFXUV ZKHQ VWXGHQWV DUH HQFRXUDJHG WR

XVH WKH WHUP RU LWV UHODWHG FRQFHSWV FRUUHFWO\�



��

$� SUREDELOLVWLF 3������ '������

6FLHQFH GRHV QRW PDNH DEVROXWH SUHGLFWLRQV RU

H[SODQDWLRQV�

([DPSOHV�

$Q HOHFWURQ RUELWDO LV D UHJLRQ LQ VSDFH ZKHUH WKHUH

LV WKH JUHDWHVW OLNHOLKRRG RI ILQGLQJ DQ HOHFWURQ�

$ ZHDWKHU IRUHFDVWHU SUHGLFWV D ��� FKDQFH RI

SUHFLSLWDWLRQ WRPRUURZ�

$� XQLTXH 3������ '������

7KH QDWXUH RI VFLHQWLILF NQRZOHGJH DQG WKH

SURFHGXUHV IRU JHQHUDWLQJ QHZ VFLHQWLILF NQRZOHGJH

DUH XQLTXH DQG GLIIHUHQW IURP WKRVH LQ RWKHU ILHOGV

RI NQRZOHGJH VXFK DV SKLORVRSK\�

([DPSOHV�

&RPSDUH WKH PHWKRGV XVHG IRU ZHDWKHU IRUHFDVWLQJ

E\ PHWHRURORJLVWV DQG WKRVH XVHG E\ WKH SHRSOH

SURGXFLQJ WKH IRUHFDVWV IRU WKH )DUPHU
V $OPDQDF�

&RPSDUH *DOLOHR
V H[SHULPHQWDO DSSURDFK WR

LQYHVWLJDWLQJ WKH UDWH DW ZKLFK KHDY\ DQG OLJKW

REMHFWV IDOO DQG $ULVWRWOH
V DSSURDFK� EDVHG RQ

UHDVRQ DORQH�

$� WHQWDWLYH 3���� '������

6FLHQWLILF NQRZOHGJH LV VXEMHFW WR FKDQJH� ,W GRHV

QRW FODLP WR EH WUXWK LQ DQ DEVROXWH DQG ILQDO VHQVH�

7KLV GRHV QRW OHVVHQ WKH YDOXH RI NQRZOHGJH IRU WKH

VFLHQWLILFDOO\ OLWHUDWH SHUVRQ�

([DPSOH�

$V QHZ GDWD EHFRPH DYDLODEOH� WKHRULHV DUH

PRGLILHG WR HQFRPSDVV WKH QHZ DQG WKH ROG GDWD�

2XU XQGHUVWDQGLQJ RI DWRPLF VWUXFWXUH KDV FKDQJHG

FRQVLGHUDEO\ IRU WKLV UHDVRQ�

$� KXPDQ�FXOWXUH UHODWHG

3������ '�������

6FLHQWLILF NQRZOHGJH LV D SURGXFW RI KXPDQNLQG� ,W

LQYROYHV FUHDWLYH LPDJLQDWLRQ� 7KH NQRZOHGJH LV

VKDSHG E\ DQG IURP FRQFHSWV WKDW DUH D SURGXFW RI

FXOWXUH�

([DPSOHV�

9HUWHEUDWHV� DQG VSHFLILFDOO\ KXPDQV� DUH UHJDUGHG

DV EHLQJ DW WKH SLQQDFOH RI HYROXWLRQ E\ VRPH

SHRSOH�

7KH XVH RI ELRWHFKQRORJ\ KDV UHVXOWHG LQ FKDQJHV LQ

UDSHVHHG WR UHPRYH HUXFLF DFLG� 7KLV KDV OHG WR WKH

GHYHORSPHQW RI LPSURYHG YDULHWLHV RI FDQROD RLO IRU

KXPDQ FRQVXPSWLRQ�

%� .H\�6FLHQFH�&RQFHSWV

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ XQGHUVWDQGV

DQG DFFXUDWHO\ DSSOLHV DSSURSULDWH VFLHQFH

FRQFHSWV� SULQFLSOHV� ODZV� DQG WKHRULHV LQ

LQWHUDFWLQJ ZLWK VRFLHW\ DQG WKH

HQYLURQPHQW�

$PRQJ WKH NH\ FRQFHSWV RI VFLHQFH DUH�

%� FKDQJH '�.����

,W LV WKH SURFHVV RI EHFRPLQJ GLIIHUHQW� ,W PD\

LQYROYH VHYHUDO VWDJHV�

([DPSOHV�

$Q RUJDQLVP GHYHORSV IURP DQ HJJ� PDWXUHV� DQG

HYHQWXDOO\ GLHV�

%� LQWHUDFWLRQ '�.����

7KLV KDSSHQV ZKHQ WZR RU PRUH WKLQJV LQIOXHQFH RU

DIIHFW HDFK RWKHU�

([DPSOH�

:LWKLQ DQ HFRV\VWHP VRPH DQLPDOV KDYH WR FRPSHWH

IRU DYDLODEOH IRRG DQG VSDFH�



��

%� RUGHUOLQHVV '�.����

7KLV LV D UHJXODU VHTXHQFH ZKLFK HLWKHU H[LVWV LQ

QDWXUH RU LV LPSRVHG WKURXJK FODVVLILFDWLRQ�

([DPSOHV�

&U\VWDO VWUXFWXUHV FDQ EH LGHQWLILHG E\ GLIIUDFWLRQ

WHFKQLTXHV EHFDXVH RI WKH UHJXODU DUUDQJHPHQW RI

WKHLU DWRPV�

7KH SHULRGLF WDEOH RI WKH HOHPHQWV GLVSOD\V DQ

RUGHUO\ DUUDQJHPHQW RI HOHPHQWV�

%� RUJDQLVP '�.����

$Q RUJDQLVP LV D OLYLQJ WKLQJ RU VRPHWKLQJ WKDW

ZDV RQFH DOLYH�

([DPSOHV�

:KHWKHU RU QRW D YLUXV LV D OLYLQJ RUJDQLVP LV DQ

LQWHUHVWLQJ WRSLF IRU VFLHQWLILF VFUXWLQ\�

)RVVLOV IRXQG LQ VHGLPHQWDU\ URFN SURYLGH HYLGHQFH

RI RUJDQLVPV ZKLFK EHFDPH H[WLQFW D ORQJ WLPH DJR�

%� SHUFHSWLRQ '�.����

3HUFHSWLRQ LV WKH LQWHUSUHWDWLRQ RI VHQVRU\ LQSXW E\

WKH EUDLQ�

([DPSOH�

-HW ODJ PD\ LPSDLU WKH MXGJHPHQW RI SLORWV GXULQJ

ODQGLQJ DQG WDNHRII�

%� V\PPHWU\ '�.����

7KLV LV D UHSHWLWLRQ RI D SDWWHUQ ZLWKLQ VRPH ODUJHU

VWUXFWXUH�

([DPSOH�

6RPH PROHFXODU VWUXFWXUHV DQG OLYLQJ RUJDQLVPV

H[KLELW SURSHUWLHV RI V\PPHWU\�

%� IRUFH 3�.���� '������

,W LV D SXVK RU D SXOO�

([DPSOH�

7KH ZHLJKW RI DQ REMHFW GHFUHDVHV DW KLJKHU

DOWLWXGHV�

%� TXDQWLILFDWLRQ 3�.���� '������

1XPEHUV FDQ EH XVHG WR FRQYH\ LPSRUWDQW

LQIRUPDWLRQ�

([DPSOH�

7KH JUDYLWDWLRQDO IRUFH RI DWWUDFWLRQ EHWZHHQ WZR

REMHFWV FDQ EH FDOFXODWHG E\ XVLQJ 1HZWRQ
V /DZ RI

8QLYHUVDO *UDYLWDWLRQ�

%� UHSURGXFLELOLW\ RI UHVXOWV

3�.���� '������

5HSHWLWLRQ RI D SURFHGXUH VKRXOG SURGXFH WKH VDPH

UHVXOWV LI DOO RWKHU FRQGLWLRQV DUH LGHQWLFDO� ,W LV D

QHFHVVDU\ FKDUDFWHULVWLF RI VFLHQWLILF H[SHULPHQWV�

([DPSOH�

+HDWLQJ D SXUH VDPSOH RI SDUDGLFKORUREHQ]HQH

VKRXOG FDXVH LW WR PHOW DW DERXW �� (&

%�� FDXVH�HIIHFW 3�.���� '������

,W LV D UHODWLRQVKLS RI HYHQWV WKDW VXEVWDQWLDWHV WKH

EHOLHI WKDW QDWXUDO SKHQRPHQD GR QRW RFFXU

UDQGRPO\� ,W HQDEOHV SUHGLFWLRQV WR EH PDGH� 7KH

DGYHQW RI FKDRV WKHRU\ KDV FDXVHG VRPH UHWKLQNLQJ

RI WKLV SULQFLSOH�

([DPSOHV�

7KH DFFHOHUDWLRQ RI D FDUW GHSHQGV RQ WKH

XQEDODQFHG IRUFH DFWLQJ XSRQ WKH FDUW�

(YHU\ HYHQW KDV D FDXVH� ,W GRHV QRW KDSSHQ E\

LWVHOI�

%�� SUHGLFWDELOLW\ 3�.���� '������

3DWWHUQV FDQ EH LGHQWLILHG LQ QDWXUH� )URP WKRVH

SDWWHUQV LQIHUHQFHV FDQ EH PDGH�

([DPSOH�

:KHQ VRGLXP PHWDO UHDFWV ZLWK ZDWHU� WKH

UHVXOWLQJ VROXWLRQ WXUQV UHG OLWPXV SDSHU EOXH�



��

%�� FRQVHUYDWLRQ 3�.���� '������

$Q XQGHUVWDQGLQJ RI WKH ILQLWH QDWXUH RI WKH ZRUOG
V

UHVRXUFHV� DQG DQ XQGHUVWDQGLQJ RI WKH QHFHVVLW\ WR

WUHDW WKRVH UHVRXUFHV ZLWK SUXGHQFH DQG HFRQRP\�

DUH XQGHUO\LQJ SULQFLSOHV RI FRQVHUYDWLRQ�

([DPSOHV�

,QVXODWLQJ D KRPH PD\ UHGXFH WKH DPRXQW RI

HQHUJ\ QHHGHG WR KHDW LW LQ WKH ZLQWHU�

6PDOOHU� PRUH HIILFLHQW LQWHUQDO FRPEXVWLRQ HQJLQHV

FDQ EH GHVLJQHG WR XVH OHVV IXHO�

%�� HQHUJ\�PDWWHU 3������ '������

,W LV WKH LQWHUFKDQJHDEOH DQG GHSHQGHQW

UHODWLRQVKLS EHWZHHQ HQHUJ\ DQG PDWWHU�

([DPSOH�

:KHQ D FDQGOH EXUQV� VRPH RI WKH HQHUJ\ VWRUHG LQ

WKH ZD[ LV UHOHDVHG DV KHDW DQG OLJKW�

%�� F\FOH 3������ '������

&HUWDLQ HYHQWV RU FRQGLWLRQV DUH UHSHDWHG�

([DPSOHV�

7KH ZDWHU F\FOH� QLWURJHQ F\FOH� DQG HTXLOLEULXP DOO

VHUYH DV H[DPSOHV RI F\FOHV�

&KDQJH RFFXUULQJ LQ F\FOHV RU SDWWHUQV LV RQH RI WKH

WZHOYH SULQFLSOHV RI ,QGLDQ SKLORVRSK\�

%�� PRGHO 3������ '������

,W LV D UHSUHVHQWDWLRQ RI D UHDO VWUXFWXUH� HYHQW� RU

FODVV RI HYHQWV LQWHQGHG WR IDFLOLWDWH D EHWWHU

XQGHUVWDQGLQJ RI DEVWUDFW FRQFHSWV RU WR DOORZ

VFDOLQJ WR D PDQDJHDEOH VL]H�

([DPSOH�

:DWVRQ DQG &ULFN GHYHORSHG D PRGHO RI WKH '1$

PROHFXOH ZKLFK DOORZHG SHRSOH WR JDLQ D EHWWHU

XQGHUVWDQGLQJ RI JHQHWLFV�

%�� V\VWHP 3������ '������

$ VHW RI LQWHUUHODWHG SDUWV IRUPV D V\VWHP�

([DPSOH�

&KHPLFDO HTXLOLEULXP FDQ EH HVWDEOLVKHG RQO\ LQ D

FORVHG V\VWHP�

%�� ILHOG 3������ '������

$ ILHOG LV D UHJLRQ RI VSDFH ZKLFK LV LQIOXHQFHG E\

VRPH DJHQW�

([DPSOHV�

6LPLODUO\ FKDUJHG REMHFWV KDYH D WHQGHQF\ WR UHSHO

RQH DQRWKHU ZKHQ WKH\ DUH LQ FORVH SUR[LPLW\�

7KH VXQ LV WKH VRXUFH RI D JUDYLWDWLRQDO ILHOG ZKLFK

ILOOV VSDFH� 7KH (DUWK
V PRWLRQ LV DIIHFWHG E\ WKH

LQIOXHQFH RI WKLV ILHOG�

%�� SRSXODWLRQ 3���� '������

$ SRSXODWLRQ LV D JURXS RI RUJDQLVPV WKDW VKDUH

FRPPRQ FKDUDFWHULVWLFV�

([DPSOH�

:LOGOLIH ELRORJLVWV PRQLWRU ZKLWH WDLO GHHU WR

GHWHUPLQH WKH QXPEHU RI SHUPLWV IRU KXQWLQJ WKDW

ZLOO EH LVVXHG LQ D SDUWLFXODU ]RQH�

%�� SUREDELOLW\ 3������ '������

3UREDELOLW\ LV WKH UHODWLYH GHJUHH RI FHUWDLQW\ WKDW

FDQ EH DVVLJQHG WR FHUWDLQ HYHQWV KDSSHQLQJ LQ D

VSHFLILHG WLPH LQWHUYDO RU ZLWKLQ D VHTXHQFH RI

HYHQWV�

([DPSOH�

7KH SUREDELOLW\ RI JHWWLQJ VRPH W\SHV RI FDQFHU

LQFUHDVHV ZLWK SURORQJHG H[SRVXUH WR ODUJH GRVHV RI

UDGLDWLRQ�



��

%�� WKHRU\ 3������ '�������

$ WKHRU\ LV D FRQQHFWHG DQG LQWHUQDOO\ FRQVLVWHQW

JURXS RI VWDWHPHQWV� HTXDWLRQV� PRGHOV� RU D

FRPELQDWLRQ RI WKHVH� ZKLFK VHUYHV WR H[SODLQ D

UHODWLYHO\ ODUJH DQG GLYHUVH JURXS RI WKLQJV DQG

HYHQWV�

([DPSOH�

$V QHZ H[SHULPHQWDO HYLGHQFH EHFRPHV DYDLODEOH�

DWRPLF WKHRU\ XQGHUJRHV IXUWKHU FKDQJH DQG

UHILQHPHQW�

%�� DFFXUDF\ 3������ '������

$FFXUDF\ LQYROYHV D UHFRJQLWLRQ WKDW WKHUH LV

XQFHUWDLQW\ LQ PHDVXUHPHQW� ,W DOVR LQYROYHV WKH

FRUUHFW XVH RI VLJQLILFDQW ILJXUHV�

([DPSOH�

$ VWRSZDWFK ZKLFK PHDVXUHV WR WKH QHDUHVW ����WK

RI D VHFRQG ZRXOG EH DQ LQDSSURSULDWH LQVWUXPHQW

IRU GHWHUPLQLQJ WKH GXUDWLRQ RI D VSDUN GLVFKDUJH�

%�� IXQGDPHQWDO HQWLWLHV

3���� '������

7KH\ DUH XQLWV RI VWUXFWXUH RU IXQFWLRQ ZKLFK DUH

XVHIXO LQ H[SODLQLQJ FHUWDLQ SKHQRPHQD�

([DPSOHV�

7KH FHOO LV WKH EDVLF XQLW RI RUJDQLF VWUXFWXUH�

7KH DWRP LV WKH EDVLF XQLW RI PROHFXODU VWUXFWXUH�

%�� LQYDULDQFH 3���� '������

7KLV LV D FKDUDFWHULVWLF ZKLFK VWD\V FRQVWDQW HYHQ

WKRXJK RWKHU WKLQJV PD\ FKDQJH�

([DPSOH�

0DVV LV FRQVHUYHG LQ D FKHPLFDO UHDFWLRQ�

%�� VFDOH 3���� '������

6FDOH LQYROYHV D FKDQJH LQ GLPHQVLRQV� 7KLV PD\

DIIHFW RWKHU FKDUDFWHULVWLFV RI D V\VWHP�

([DPSOH�

$ SDSHU DLUSODQH PDGH IURP D VKHHW RI QRWHERRN

SDSHU PD\ IO\ GLIIHUHQWO\ WKDQ D SODQH RI LGHQWLFDO

GHVLJQ PDGH IURP D SRVWHU�VL]HG VKHHW RI WKH VDPH

SDSHU�

%�� WLPH�VSDFH 3������ '������

,W LV D PDWKHPDWLFDO IUDPHZRUN LQ ZKLFK LW LV

FRQYHQLHQW WR GHVFULEH REMHFWV DQG HYHQWV�

([DPSOHV�

$Q DYHUDJH KXPDQ EHLQJ KDV DQ H[WHQVLRQ LQ RQH

GLUHFWLRQ RI DSSUR[LPDWHO\ � ��� PHWUHV DQG LQ

DQRWKHU GLUHFWLRQ RI DERXW �� \HDUV�

$FFRUGLQJ WR JHQHUDO UHODWLYLW\� JUDYLW\ LV QRW D

IRUFH� EXW D SURSHUW\ RI VSDFH LWVHOI� ,W LV D

FXUYDWXUH LQ WLPH�VSDFH FDXVHG E\ WKH SUHVHQFH RI

DQ REMHFW�

%�� HYROXWLRQ 3������ '������

(YROXWLRQ LV D VHULHV RI FKDQJHV WKDW FDQ EH XVHG WR

H[SODLQ KRZ VRPHWKLQJ JRW WR EH WKH ZD\ LW LV RU

ZKDW LW PLJKW EHFRPH LQ WKH IXWXUH� ,W LV JHQHUDOO\

UHJDUGHG DV JRLQJ IURP VLPSOH WR FRPSOH[�

([DPSOH�

2UJDQLF HYROXWLRQ LV WKRXJKW WR SURJUHVV LQ VPDOO�

LQFUHPHQWDO FKDQJHV� 6LPLODUO\� VFLHQWLILF WKHRULHV

XQGHUJR FKDQJH WR DFFRPPRGDWH QHZ GDWD DV WKH\

EHFRPH DYDLODEOH�

%�� DPSOLILFDWLRQ 3���� '������

$PSOLILFDWLRQ LV DQ LQFUHDVH LQ PDJQLWXGH RI VRPH

GHWHFWDEOH SKHQRPHQRQ�

([DPSOH�

$ ORXGVSHDNHU SURGXFHV DQ DPSOLILFDWLRQ RI VRXQG�



��

%�� HTXLOLEULXP 3���� '�������

(TXLOLEULXP LV WKH VWDWH LQ ZKLFK WKHUH LV QR FKDQJH

RQ WKH PDFURVFRSLF OHYHO DQG QR QHW IRUFHV RQ WKH

V\VWHP�

([DPSOHV�

&KHPLFDO HTXLOLEULXP H[KLELWV QR FKDQJH RQ WKH

PDFURVFRSLF OHYHO�

$ ILUVW FODVV OHYHU LQ D FRQGLWLRQ RI VWDWLF

HTXLOLEULXP UHPDLQV DW UHVW� 7KH VXP RI DOO RI WKH

PRPHQWV RI WKH IRUFHV DFWLQJ LV ]HUR�

%�� JUDGLHQW 3���� '�������

$ JUDGLHQW LV D GHVFULSWLRQ RI D SDWWHUQ RU YDULDWLRQ�

7KH GHVFULSWLRQ LQFOXGHV ERWK WKH PDJQLWXGH DQG

WKH GLUHFWLRQ RI WKH FKDQJH�

([DPSOHV�

/LJKW LQWHQVLW\ GHFUHDVHV LQ D SUHGLFWDEOH PDQQHU

DV WKH GLVWDQFH IURP WKH OLJKW VRXUFH LQFUHDVHV�

2Q D PRXQWDLQ� WKH GLUHFWLRQ LQ ZKLFK WKH FKDQJH

RI VORSH LV VPDOOHVW LV WKH PRVW GHVLUDEOH URXWH WR

EXLOG D UDLOURDG OLQH�

%�� UHVRQDQFH 3���� '�������

,W LV DQ DFWLRQ ZLWKLQ RQH V\VWHP ZKLFK FDXVHV D

VLPLODU DFWLRQ ZLWKLQ DQRWKHU V\VWHP�

([DPSOHV�

7KH KROORZ ERG\ RI D JXLWDU DPSOLILHV WKH VRXQG RI

WKH YLEUDWLQJ JXLWDU VWULQJV�

$ ZLQH JODVV FDQ EH PDGH WR VKDWWHU E\ VRXQG

YLEUDWLRQV GXH WR PHFKDQLFDO UHVRQDQFH�

%�� VLJQLILFDQFH 3���� '�������

,W LV WKH EHOLHI WKDW FHUWDLQ GLIIHUHQFHV H[FHHG WKRVH

WKDW ZRXOG EH H[SHFWHG WR EH FDXVHG E\ FKDQFH

DORQH�

([DPSOH�

$Q DQDO\VLV RI %UDKH
V GDWD OHG WR WKH GHYHORSPHQW

RI .HSOHU
V )LUVW /DZ�

%�� YDOLGDWLRQ 3���� '�������

9DOLGDWLRQ LV D EHOLHI WKDW VLPLODU UHODWLRQVKLSV

REWDLQHG E\ WZR RU PRUH GLIIHUHQW PHWKRGV UHIOHFW

DQ DFFXUDWH UHSUHVHQWDWLRQ RI WKH VLWXDWLRQ EHLQJ

LQYHVWLJDWHG�

([DPSOH�

&DUERQ��� GDWLQJ FDQ EH XVHG WR FKHFN WKH DXWKHQ�

WLFLW\ RI DUFKDHRORJLFDO DUWLIDFWV�

%�� HQWURS\ 3������� '�������

(QWURS\ LV WKH UDQGRPQHVV� RU GLVRUGHU� LQ D

FROOHFWLRQ RI WKLQJV� ,W FDQ QHYHU GHFUHDVH LQ D

FORVHG V\VWHP�

([DPSOH�

:KHQ VROLG VRGLXP FKORULGH GLVVROYHV LQ ZDWHU� LWV

SDUWLFOHV DUH GLVSHUVHG UDQGRPO\�



��

&� 3URFHVVHV�RI�6FLHQFH

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ XVHV

SURFHVVHV RI VFLHQFH LQ VROYLQJ SUREOHPV�

PDNLQJ GHFLVLRQV� DQG IXUWKHULQJ

XQGHUVWDQGLQJ RI VRFLHW\ DQG WKH

HQYLURQPHQW�

&RPSOH[ RU LQWHJUDWHG SURFHVVHV LQFOXGH

WKRVH ZKLFK DUH PRUH EDVLF� ,QWHOOHFWXDO

VNLOOV DUH DFTXLUHG DQG SUDFWLVHG WKURXJKRXW

OLIH VR WKDW HYHQWXDOO\ VRPH FRQWURO RYHU WKHVH

SURFHVVHV FDQ IDFLOLWDWH OHDUQLQJ�

7KLV FDQ SURYLGH LQIRUPDWLRQ SURFHVVLQJ DQG

SUREOHP VROYLQJ DELOLWLHV WKDW JR EH\RQG DQ\

FXUULFXOXP�

3URFHVV VNLOOV VXFK DV DFFHVVLQJ DQG SURFHV�

VLQJ LQIRUPDWLRQ� DSSO\LQJ NQRZOHGJH RI

VFLHQWLILF SULQFLSOHV WR WKH DQDO\VLV RI LVVXHV�

LGHQWLI\LQJ YDOXH SRVLWLRQV� DQG UHDFKLQJ

FRQVHQVXV DUH EHOLHYHG WR LQFOXGH WKH PRUH

EDVLF SURFHVVHV RI VFLHQFH�

7KH EDVLF SURFHVVHV RI VFLHQFH DUH�

&� FODVVLI\LQJ '�.����

&ODVVLI\LQJ LV D V\VWHPDWLF SURFHGXUH XVHG WR

LPSRVH RUGHU RQ FROOHFWLRQV RI REMHFWV RU HYHQWV�

([DPSOH�

*URXSLQJ DQLPDOV LQWR WKHLU SK\OD RU DUUDQJLQJ WKH

HOHPHQWV LQWR WKH SHULRGLF WDEOH DUH H[DPSOHV RI

FODVVLI\LQJ�

&� FRPPXQLFDWLQJ '�.����

&RPPXQLFDWLQJ LV DQ\ RQH RI VHYHUDO SURFHGXUHV IRU

WUDQVPLWWLQJ LQIRUPDWLRQ IURP RQH SHUVRQ WR

DQRWKHU�

([DPSOH�

:ULWLQJ UHSRUWV� RU SDUWLFLSDWLQJ LQ GLVFXVVLRQV LQ

FODVV DUH H[DPSOHV RI FRPPXQLFDWLQJ�

&� REVHUYLQJ DQG GHVFULELQJ '�.����

7KLV LV WKH PRVW EDVLF SURFHVV RI VFLHQFH� 7KH

VHQVHV DUH XVHG WR REWDLQ LQIRUPDWLRQ DERXW WKH

HQYLURQPHQW�

([DPSOH�

'XULQJ DQ LQYHVWLJDWLRQ� D VWXGHQW ZULWHV D SDUD�

JUDSK UHFRUGLQJ WKH SURJUHVV RI D FKHPLFDO UHDFWLRQ

EHWZHHQ KRW FRSSHU PHWDO DQG VXOSKXU YDSRXU�

&� ZRUNLQJ FRRSHUDWLYHO\ '�.����

7KLV LQYROYHV DQ LQGLYLGXDO ZRUNLQJ SURGXFWLYHO\ DV

D PHPEHU RI D WHDP IRU WKH EHQHILW RI WKH WHDP
V

JRDOV�

([DPSOH�

6WXGHQWV VKRXOG VKDUH UHVSRQVLELOLWLHV LQ WKH

FRPSOHWLRQ RI DQ H[SHULPHQW�

&� PHDVXULQJ '�.����

$Q LQVWUXPHQW LV XVHG WR REWDLQ D TXDQWLWDWLYH

YDOXH DVVRFLDWHG ZLWK VRPH FKDUDFWHULVWLF RI DQ

REMHFW RU DQ HYHQW�

([DPSOH�

7KH OHQJWK RI D PHWDO EDU FDQ EH GHWHUPLQHG WR WKH

QHDUHVW PLOOLPHWUH ZLWK DQ DSSURSULDWH PHDVXULQJ

GHYLFH�

&� TXHVWLRQLQJ 3�.���� '������

,W LV WKH DELOLW\ WR UDLVH SUREOHPV RU SRLQWV IRU

LQYHVWLJDWLRQ RU GLVFXVVLRQ�

([DPSOH�

$ VWXGHQW VKRXOG EH DEOH WR FUHDWH GLUHFWHG TXHV�

WLRQV DERXW REVHUYHG HYHQWV� :KHQ PLJUDWRU\ ELUGV

DUH REVHUYHG� TXHVWLRQV VXFK DV� �:K\ GR ELUGV

IORFN WR PLJUDWH"�� �'R VRPH ELUGV PLJUDWH VLQJO\"��

DQG �+RZ GR ELUGV NQRZ ZKHUH WR JR"� VKRXOG GLUHFW

IXUWKHU LQTXLU\�



��

&� XVLQJ QXPEHUV 3�.���� '������

7KLV LQYROYHV FRXQWLQJ RU PHDVXULQJ WR H[SUHVV

LGHDV� REVHUYDWLRQV� RU UHODWLRQVKLSV� RIWHQ DV D

FRPSOHPHQW WR WKH XVH RI ZRUGV�

([DPSOH�

� OLWUH FRQWDLQV � ��� PLOOLOLWUHV�

&� K\SRWKHVL]LQJ 3������ '������

+\SRWKHVL]LQJ LV VWDWLQJ D WHQWDWLYH JHQHUDOL]DWLRQ

ZKLFK PD\ EH XVHG WR H[SODLQ D UHODWLYHO\ ODUJH

QXPEHU RI HYHQWV� ,W LV VXEMHFW WR LPPHGLDWH RU

HYHQWXDO WHVWLQJ E\ H[SHULPHQWV�

([DPSOH�

0DNLQJ SUHGLFWLRQV DERXW WKH LPSRUWDQFH RI YDULRXV

FRPSRQHQWV RI D SHQGXOXP ZKLFK PD\ LQIOXHQFH LWV

SHULRG LV DQ H[DPSOH RI K\SRWKHVL]LQJ�

&� LQIHUULQJ 3������ '������

,W LV H[SODLQLQJ DQ REVHUYDWLRQ LQ WHUPV RI SUHYLRXV

H[SHULHQFH�

([DPSOH�

$IWHU QRWLFLQJ WKDW VDOLQH VORXJKV KDYH D GLIIHUHQW

LQVHFW SRSXODWLRQ WKDQ IUHVKHU VORXJKV� RQH PLJKW

LQIHU WKDW VPDOO FKDQJHV LQ DQ HQYLURQPHQW FDQ

DIIHFW SRSXODWLRQV�

&�� SUHGLFWLQJ 3������ '������

7KLV LQYROYHV GHWHUPLQLQJ IXWXUH RXWFRPHV RQ WKH

EDVLV RI SUHYLRXV LQIRUPDWLRQ�

([DPSOH�

*LYHQ WKH UHVXOWV RI WKH KRXUO\ SRSXODWLRQ FRXQWV LQ

D \HDVW FXOWXUH RYHU D � KRXU SHULRG� RQH FRXOG

DWWHPSW WR SUHGLFW WKH SRSXODWLRQ DIWHU � KRXUV�

&�� FRQWUROOLQJ YDULDEOHV

3������ '������

&RQWUROOLQJ YDULDEOHV LV EDVHG RQ LGHQWLI\LQJ DQG

PDQDJLQJ WKH FRQGLWLRQV WKDW PD\ LQIOXHQFH D

VLWXDWLRQ RU HYHQW�

([DPSOHV�

,I DOO RWKHU IDFWRUV ZKLFK PD\ EH LPSRUWDQW LQ SODQW

JURZWK DUH LGHQWLILHG DQG PDGH VLPLODU �FRQWUROOHG��

WKH HIIHFW RI JLEEHUHOOLF DFLG FDQ EH REVHUYHG�

,Q RUGHU WR WHVW WKH HIIHFW RI IHUWLOL]HU RQ SODQW

JURZWK� DOO RWKHU IDFWRUV ZKLFK PD\ EH LPSRUWDQW LQ

SODQW JURZWK PXVW EH LGHQWLILHG DQG FRQWUROOHG VR

WKDW WKH HIIHFW RI WKH IHUWLOL]HU FDQ EH GHWHUPLQHG�

&�� LQWHUSUHWLQJ GDWD 3���� '������

7KLV LPSRUWDQW SURFHVV LV EDVHG RQ ILQGLQJ D

SDWWHUQ LQ D FROOHFWLRQ RI GDWD� ,W OHDGV WR D

JHQHUDOL]DWLRQ�

([DPSOH�

&RQFOXGLQJ WKDW WKH PDVV RI WKH SHQGXOXP ERE GRHV

QRW DIIHFW WKH SHULRG RI D SHQGXOXP PLJKW EH EDVHG

RQ WKH VLPLODULW\ RI SHULRGV RI ��� J� ��� J� DQG ���

J SHQGXOXPV�

&�� IRUPXODWLQJ PRGHOV

3������ '������

0RGHOV DUH XVHG WR UHSUHVHQW DQ REMHFW� HYHQW� RU

SURFHVV�

([DPSOH�

9HFWRU GHVFULSWLRQV RI KRZ IRUFHV LQWHUDFW DUH

PRGHOV�

&�� SUREOHP VROYLQJ 3������ '������

6FLHQWLILF NQRZOHGJH LV JHQHUDWHG E\� DQG XVHG IRU�

DVNLQJ TXHVWLRQV FRQFHUQLQJ WKH QDWXUDO ZRUOG�

4XDQWLWDWLYH PHWKRGV DUH IUHTXHQWO\ HPSOR\HG�

([DPSOH�

$ NQRZOHGJH RI JHQHWLFV DQG WKH WHFKQLTXHV RI

UHFRPELQDQW '1$ DUH XVHG WR FUHDWH EDFWHULD ZKLFK

SURGXFH LQVXOLQ�



��

&�� DQDO\]LQJ 3������ '������

,W LV H[DPLQLQJ VFLHQWLILF LGHDV DQG FRQFHSWV WR

GHWHUPLQH WKHLU HVVHQFH RU PHDQLQJ�

([DPSOHV�

'HWHUPLQLQJ ZKHWKHU D K\SRWKHVLV LV WHQDEOH

UHTXLUHV DQDO\VLV�

'HWHUPLQLQJ ZKLFK DPLQR DFLG VHTXHQFH SURGXFHV

LQVXOLQ UHTXLUHV DQDO\VLV�

&�� GHVLJQLQJ H[SHULPHQWV 3������ '������

'HVLJQLQJ H[SHULPHQWV LQYROYHV SODQQLQJ D VHULHV

RI GDWD�JDWKHULQJ RSHUDWLRQV ZKLFK ZLOO SURYLGH D

EDVLV IRU WHVWLQJ D K\SRWKHVLV RU DQVZHULQJ D

TXHVWLRQ�

([DPSOH�

$XWRPRELOH PDQXIDFWXUHUV WHVW VHDW EHOW SHUIRU�

PDQFH LQ FUDVK WHVWV�

&�� XVLQJ PDWKHPDWLFV 3���� '������

:KHQ XVLQJ PDWKHPDWLFV� QXPHULF RU VSDWLDO

UHODWLRQVKLSV DUH H[SUHVVHG LQ DEVWUDFW WHUPV�

([DPSOH�

3URMHFWLOH WUDMHFWRULHV FDQ EH SUHGLFWHG XVLQJ

PDWKHPDWLFV�

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

3������ '������

7KHVH DUH WKH WZR FULWHULD XVHG WR GHVFULEH WKH

ORFDWLRQ RI WKLQJV RU HYHQWV�

([DPSOH�

'HVFULEH WKH PLJUDWRU\ SDWKV RI WKH EDUUHQ ODQGV

FDULERX�

&�� FRQVHQVXV PDNLQJ 3������ '������

&RQVHQVXV PDNLQJ LV UHDFKLQJ DQ DJUHHPHQW ZKHQ

D GLYHUVLW\ RI RSLQLRQV H[LVW�

([DPSOHV�

$ GLVFXVVLRQ RI WKH GLVSRVDO RI WR[LF ZDVWH� EDVHG RQ

UHVHDUFK� JLYHV D JURXS RI VWXGHQWV WKH RSSRUWXQLW\

WR GHYHORS D SRVLWLRQ WKH\ ZLOO EH XVLQJ LQ D GHEDWH�

&�� GHILQLQJ RSHUDWLRQDOO\ 3������ '�������

,W LV SURGXFLQJ D GHILQLWLRQ RI D WKLQJ RU HYHQW E\

JLYLQJ D SK\VLFDO GHVFULSWLRQ RU WKH UHVXOWV RI D

JLYHQ SURFHGXUH�

([DPSOH�

$Q DFLG WXUQV EOXH OLWPXV SDSHU UHG DQG WDVWHV

VRXU�

&�� V\QWKHVL]LQJ 3������� '�������

6\QWKHVL]LQJ LQYROYHV FRPELQLQJ SDUWV LQWR D

FRPSOH[ ZKROH�

([DPSOHV�

3RO\PHUV FDQ EH SURGXFHG WKURXJK WKH FRPELQDWLRQ

RI VLPSOHU PRQRPHUV�

$ VWXGHQW HVVD\ PD\ LQYROYH WKH V\QWKHVLV RI D ZLGH

YDULHW\ RI NQRZOHGJH� VNLOOV� DWWLWXGHV� DQG

SURFHVVHV�



��

'� 6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW�,QWHUUHODWLRQVKLSV

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ XQGHUVWDQGV

DQG DSSUHFLDWHV WKH MRLQW HQWHUSULVHV RI

VFLHQFH DQG WHFKQRORJ\ DQG WKH

LQWHUUHODWLRQVKLSV RI WKHVH ZLWK HDFK RWKHU�

6RPH RI WKH IDFWRUV LQYROYHG LQ WKH

LQWHUUHODWLRQVKLSV DPRQJ VFLHQFH� WHFKQRORJ\�

VRFLHW\� DQG WKH HQYLURQPHQW DUH�

'� VFLHQFH DQG WHFKQRORJ\ 3�.���� '������

7KHUH LV D GLVWLQFWLRQ EHWZHHQ VFLHQFH DQG

WHFKQRORJ\� DOWKRXJK WKH\ RIWHQ RYHUODS DQG GHSHQG

RQ HDFK RWKHU� 6FLHQFH GHDOV ZLWK JHQHUDWLQJ DQG

RUGHULQJ FRQFHSWXDO NQRZOHGJH� 7HFKQRORJ\ GHDOV

ZLWK GHVLJQ DQG GHYHORSPHQW� DQG WKH DSSOLFDWLRQ

RI VFLHQWLILF RU WHFKQRORJLFDO NQRZOHGJH� RIWHQ LQ

UHVSRQVH WR VRFLDO DQG KXPDQ QHHGV�

([DPSOH�

7KH LQYHQWLRQ RI WKH PLFURVFRSH OHG WR QHZ

GLVFRYHULHV DERXW FHOOV�

'� VFLHQWLVWV DQG WHFKQRORJLVWV

DUH KXPDQ 3������ '������

2XWVLGH RI WKHLU VSHFLDOL]HG ILHOGV� VFLHQWLVWV DQG

WHFKQRORJLVWV PD\ QRW H[KLELW VWURQJ GHYHORSPHQW

RI DOO RU HYHQ PRVW RI WKH 'LPHQVLRQV RI 6FLHQWLILF

/LWHUDF\� 9RFDWLRQV LQ VFLHQFH DQG WHFKQRORJ\ DUH

RSHQ WR PRVW SHRSOH�

([DPSOH�

%\ UHVHDUFKLQJ WKH ELRJUDSKLHV RI IDPRXV VFLHQ�

WLVWV� VWXGHQWV FDQ EHJLQ WR DSSUHFLDWH WKH KXPDQ

HOHPHQWV RI VFLHQFH DQG WHFKQRORJ\�

'� LPSDFW RI VFLHQFH DQG

WHFKQRORJ\ 3������ '������

6FLHQWLILF DQG WHFKQRORJLFDO GHYHORSPHQWV KDYH UHDO

DQG GLUHFW HIIHFWV RQ HYHU\ SHUVRQ
V OLIH� 6RPH

HIIHFWV DUH GHVLUDEOH� RWKHUV DUH QRW� 6RPH RI WKH

GHVLUDEOH HIIHFWV PD\ KDYH XQGHVLUDEOH VLGH HIIHFWV�

,Q HVVHQFH� WKHUH VHHPV WR EH D WUDGH�RII SULQFLSOH

ZRUNLQJ LQ ZKLFK JDLQV DUH DFFRPSDQLHG E\ ORVVHV�

([DPSOH�

$V RXU VRFLHW\ FRQWLQXHV WR LQFUHDVH LWV GHPDQGV RQ

HQHUJ\ FRQVXPSWLRQ DQG FRQVXPHU JRRGV� ZH DUH

OLNHO\ WR DWWDLQ D KLJKHU VWDQGDUG RI OLYLQJ ZKLOH

DOORZLQJ IXUWKHU GHWHULRUDWLRQ RI WKH HQYLURQPHQW

WR RFFXU�

'� VFLHQFH� WHFKQRORJ\� DQG

WKH HQYLURQPHQW 3������ '������

6FLHQFH DQG WHFKQRORJ\ FDQ EH XVHG WR PRQLWRU

HQYLURQPHQWDO TXDOLW\� 6RFLHW\ KDV WKH DELOLW\ DQG

UHVSRQVLELOLW\ WR HGXFDWH DQG WR UHJXODWH

HQYLURQPHQWDO TXDOLW\ DQG WKH ZLVH XVDJH RI

QDWXUDO UHVRXUFHV� WR HQVXUH TXDOLW\ RI OLIH IRU WKLV

DQG VXFFHHGLQJ JHQHUDWLRQV�

([DPSOH�

(YHU\RQH VKRXOG VKDUH LQ WKH UHVSRQVLELOLW\ RI

FRQVHUYLQJ HQHUJ\�

'� SXEOLF XQGHUVWDQGLQJ JDS 3������ '������

$ FRQVLGHUDEOH JDS H[LVWV EHWZHHQ VFLHQWLILF DQG

WHFKQRORJLFDO NQRZOHGJH� DQG SXEOLF XQGHUVWDQGLQJ

RI LW� &RQVWDQW HIIRUW LV UHTXLUHG E\ VFLHQWLVWV�

WHFKQRORJLVWV� DQG HGXFDWRUV WR PLQLPL]H WKLV JDS�

([DPSOHV�

6RPH SHRSOH PLVWDNHQO\ EHOLHYH WKDW LUUDGLDWLRQ

FDXVHV IRRG WR EHFRPH UDGLRDFWLYH�

%XWWHUPLON LV RIWHQ PLVWDNHQO\ UHJDUGHG DV KDYLQJ

D KLJK FDORULF FRQWHQW�

)RONORUH KDV LW WKDW WKH EHVW WLPH WR SODQW SRWDWRHV

LQ WKH VSULQJ LV GXULQJ WKH IXOO PRRQ�

0DQ\ EHOLHYH WKDW WHFKQRORJ\ LV VLPSO\ DSSOLHG

VFLHQFH�



��

'� UHVRXUFHV IRU VFLHQFH

DQG WHFKQRORJ\ 3������ '������

6FLHQFH DQG WHFKQRORJ\ UHTXLUH FRQVLGHUDEOH

UHVRXUFHV LQ WKH IRUP RI WDOHQW� WLPH� DQG PRQH\�

([DPSOH�

)XUWKHU DGYDQFHV LQ VSDFH H[SORUDWLRQ PD\ UHTXLUH

WKH FROOHFWLYH HIIRUWV RI PDQ\ QDWLRQV ZRUNLQJ

WRJHWKHU WR ILQG WKH QHFHVVDU\ WLPH� PRQH\ DQG

UHVRXUFHV�

'� YDULDEOH SRVLWLRQV 3������ '�������

6FLHQWLILF WKRXJKW DQG NQRZOHGJH FDQ EH XVHG WR

VXSSRUW GLIIHUHQW SRVLWLRQV� ,W LV QRUPDO IRU

VFLHQWLVWV DQG WHFKQRORJLVWV WR GLVDJUHH DPRQJ

WKHPVHOYHV� HYHQ WKRXJK WKH\ PD\ LQYRNH WKH VDPH

VFLHQWLILF WKHRULHV DQG GDWD�

([DPSOHV�

7KH GHEDWH DERXW WKH SRVVLELOLW\ RI FROG IXVLRQ

LOOXVWUDWHG YDULDEOH SRVLWLRQV DPRQJ VFLHQWLVWV�

7KHUH LV D GHEDWH DERXW ZKHWKHU RU QRW FRQWUROOHG

EXUQLQJ WHFKQLTXHV VKRXOG EH XVHG LQ QDWLRQDO

SDUNV�

'� OLPLWDWLRQV RI VFLHQFH

DQG WHFKQRORJ\ 3������ '������

6FLHQFH DQG WHFKQRORJ\ FDQ QRW JXDUDQWHH D

VROXWLRQ WR DQ\ VSHFLILF SUREOHP� ,Q IDFW� WKH

XOWLPDWH VROXWLRQ RI DQ\ SUREOHP LV XVXDOO\

LPSRVVLEOH� DQG D SDUWLDO RU WHPSRUDU\ VROXWLRQ LV

DOO WKDW LV HYHU SRVVLEOH� 6ROXWLRQV WR SUREOHPV FDQ

QRW QHFHVVDULO\ EH OHJLVODWHG� ERXJKW� RU JXDUDQWHHG

E\ WKH DOORFDWLRQ RI UHVRXUFHV� 6RPH WKLQJV DUH QRW

DPHQDEOH WR WKH DSSURDFKHV RI VFLHQFH DQG

WHFKQRORJ\�

([DPSOH�

7KH VROXWLRQV WKDW WHFKQRORJ\ QRZ SURSRVHV IRU

QXFOHDU ZDVWH VWRUDJH RIWHQ KDYH VLJQLILFDQW

OLPLWDWLRQV DQG DUH� DW EHVW� RQO\ VKRUW�WHUP

VROXWLRQV XQWLO EHWWHU RQHV FDQ EH IRXQG�

'� VRFLDO LQIOXHQFH RQ VFLHQFH

DQG WHFKQRORJ\ 3������ '�������

7KH VHOHFWLRQ RI SUREOHPV LQYHVWLJDWHG E\ VFLHQWLILF

DQG WHFKQRORJLFDO UHVHDUFK LV LQIOXHQFHG E\ WKH

QHHGV� LQWHUHVWV� DQG ILQDQFLDO VXSSRUW RI VRFLHW\�

([DPSOH�

7KH UDFH WR SXW D SHUVRQ RQ WKH PRRQ LOOXVWUDWHV

KRZ SULRULWLHV FDQ GHWHUPLQH WKH H[WHQW WR ZKLFK

WKH VWXG\ RI SDUWLFXODU VFLHQWLILF DQG WHFKQRORJLFDO

SUREOHPV DUH VDQFWLRQHG DQG WKXV DOORZHG WR EH

LQYHVWLJDWHG�

'�� WHFKQRORJ\ FRQWUROOHG E\

VRFLHW\ 3���� '�������

$OWKRXJK VFLHQFH UHTXLUHV IUHHGRP WR LQTXLUH�

DSSOLFDWLRQV RI VFLHQWLILF NQRZOHGJH DQG RI

WHFKQRORJLFDO SURGXFWV DQG SUDFWLFHV DUH XOWLPDWHO\

GHWHUPLQHG E\ VRFLHW\� 6FLHQWLVWV DQG WHFKQRORJLVWV

KDYH D UHVSRQVLELOLW\ WR LQIRUP WKH SXEOLF RI WKH

SRVVLEOH FRQVHTXHQFHV RI VXFK DSSOLFDWLRQV� $ QHHG

WR VHDUFK IRU FRQVHTXHQFHV RI VFLHQWLILF DQG

WHFKQRORJLFDO LQQRYDWLRQV H[LVWV�

([DPSOHV�

(LQVWHLQ
V IDPRXV OHWWHU WR 3UHVLGHQW 5RRVHYHOW�

ZDUQLQJ DERXW WKH SRVVLELOLW\ RI GHYHORSLQJ QXFOHDU

ZHDSRQV� DQG KLV SDFLILVW YLHZV� LOOXVWUDWH WKH

UHVSRQVLELOLW\ WKDW VFLHQWLVWV PXVW KDYH DV

PHPEHUV RI VRFLHW\�

'�� VFLHQFH� WHFKQRORJ\� DQG

RWKHU UHDOPV 3���� '�������

$OWKRXJK WKHUH DUH GLVWLQFWLYH FKDUDFWHULVWLFV RI WKH

NQRZOHGJH DQG SURFHVVHV WKDW FKDUDFWHUL]H VFLHQFH

DQG WHFKQRORJ\� WKHUH DUH PDQ\ FRQQHFWLRQV WR� DQG

RYHUODSV ZLWK� RWKHU UHDOPV RI KXPDQ NQRZOHGJH

DQG XQGHUVWDQGLQJ�

([DPSOH�

7KH 8QFHUWDLQW\ 3ULQFLSOH LQ VFLHQFH� WKH 9HUVWHKHQ

3ULQFLSOH LQ DQWKURSRORJ\� DQG WKH +DZWKRUQH

(IIHFW LQ VRFLDO SV\FKRORJ\ DOO H[SUHVV VLPLODU W\SHV

RI LGHDV ZLWKLQ WKH UHDOP RI WKHLU RZQ GLVFLSOLQHV�



��

(���6FLHQWLILF�DQG�7HFKQLFDO�6NLOOV

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ KDV

GHYHORSHG QXPHURXV PDQLSXODWLYH VNLOOV

DVVRFLDWHG ZLWK VFLHQFH DQG WHFKQRORJ\�

7KH OLVW RI VNLOOV WKDW IROORZV UHSUHVHQWV

PDQLSXODWLYH VNLOOV LPSRUWDQW WR WKH DFKLHYHPHQW

RI VFLHQWLILF OLWHUDF\�

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

'�.����

6RPH PDJQLI\LQJ LQVWUXPHQWV LQFOXGH WKH PDJQLI\�

LQJ OHQV� PLFURVFRSH� WHOHVFRSH� DQG RYHUKHDG

SURMHFWRU�

([DPSOHV�

)LQH GLVVHFWLRQV RI HDUWKZRUPV DUH GRQH ZLWK WKH

DLG RI VWHUHRVFRSLF PLFURVFRSHV�

$ VWXGHQW XVHV D PLFURSKRQH WR PDNH DQ DQQRXQFH�

PHQW WR D ODUJH JURXS RYHU WKH SXEOLF DGGUHVV

V\VWHP�

(� XVLQJ QDWXUDO HQYLURQPHQWV '�.����

7KH VWXGHQW XVHV QDWXUDO HQYLURQPHQWV HIIHFWLYHO\

DQG LQ DSSURSULDWHO\ VHQVLWLYH ZD\V �H�J�� FROOHFWLQJ�

H[DPLQLQJ� DQG UHLQWURGXFLQJ VSHFLPHQV��

([DPSOH�

6WXGHQWV FDQ GR D VWXG\ RI WKH PDUJLQ RI D SRQG E\

REVHUYLQJ DQG GHVFULELQJ D SDUWLFXODU VHFWLRQ DW WZR

ZHHN LQWHUYDOV IRU WKUHH PRQWKV� $IWHU WKH\ FROOHFW

DQG H[DPLQH VSHFLPHQV� WKH\ VKRXOG UHLQWURGXFH

WKHP WR WKHLU QDWXUDO HQYLURQPHQW�

(� XVLQJ HTXLSPHQW VDIHO\ '�.����

7KH VWXGHQW GHPRQVWUDWHV VDIH XVH RI HTXLSPHQW LQ

WKH ODERUDWRU\� LQ WKH FODVVURRP� DQG LQ HYHU\GD\

H[SHULHQFHV�

([DPSOH�

$ VWXGHQW UHFRJQL]HV D VLWXDWLRQ ZKHUH JRJJOHV

VKRXOG EH ZRUQ� DQG SXWV WKHP RQ EHIRUH EHLQJ

LQVWUXFWHG WR ZHDU WKHP�

(� XVLQJ DXGLRYLVXDO DLGV '�.����

7KH VWXGHQW LQGHSHQGHQWO\ XVHV DXGLRYLVXDO DLGV LQ

FRPPXQLFDWLQJ LQIRUPDWLRQ� �$XGLRYLVXDO DLGV

LQFOXGH VXFK WKLQJV DV� GUDZLQJV� SKRWRJUDSKV�

FROODJHV� WHOHYLVLRQV� UDGLRV� YLGHR FDVVHWWH

UHFRUGHUV� RYHUKHDG SURMHFWRUV��

([DPSOHV�

$ VWXGHQW VKRZV WKH WHDFKHU KRZ WR RSHUDWH WKH

9&5�

$ VWXGHQW XVHV D FDPHUD WR UHFRUG QDWXUDO

SKHQRPHQD�

(� FRPSXWHU LQWHUDFWLRQ '�.����

7KH VWXGHQW XVHV WKH FRPSXWHU DV DQ DQDO\WLFDO

WRRO� D WRRO WR LQFUHDVH SURGXFWLYLW\� DQG DV DQ

H[WHQVLRQ RI WKH KXPDQ PLQG�

([DPSOHV�

&RPSXWHU VRIWZDUH FDQ EH XVHG WR VLPXODWH D

QDWXUDO HYHQW RU SURFHVV ZKLFK PD\ EH WRR

GDQJHURXV RU LPSUDFWLFDO WR SHUIRUP LQ WKH

ODERUDWRU\�

(� PHDVXULQJ GLVWDQFH 3�.���� '������

7KH VWXGHQW DFFXUDWHO\ PHDVXUHV GLVWDQFH ZLWK

DSSURSULDWH LQVWUXPHQWV RU WHFKQLTXHV VXFK DV

UXOHUV� PHWUH VWLFNV� WUXQGOH ZKHHOV� RU

UDQJHILQGHUV�

([DPSOHV�

7KH OHQJWK DQG ZLGWK RI D URRP FDQ EH GHWHUPLQHG

XVLQJ D PHWUH VWLFN�

/DUJH GLVWDQFHV FDQ EH GHWHUPLQHG XVLQJ SDUDOOD[

RU WULDQJXODWLRQ PHWKRGV�

(� PDQLSXODWLYH DELOLW\ 3�.���� '������

7KH VWXGHQW GHPRQVWUDWHV DQ DELOLW\ WR KDQGOH

REMHFWV ZLWK VNLOO DQG GH[WHULW\�

([DPSOH�

$ VWXGHQW XVHV D JUDGXDWHG F\OLQGHU WR PHDVXUH ��

P/ RI OLTXLG� 7KH OLTXLG LV WKHQ WUDQVIHUUHG LQWR D

IODVN DQG KHDWHG�



��

(� PHDVXULQJ WLPH 3���� '������

7KH VWXGHQW DFFXUDWHO\ PHDVXUHV WLPH ZLWK

DSSURSULDWH LQVWUXPHQWV VXFK DV D ZDWFK� DQ

KRXUJODVV� RU DQ\ GHYLFH ZKLFK H[KLELWV SHULRGLF

PRWLRQ�

([DPSOH�

$ VWXGHQW XVHV DQ RVFLOORVFRSH WR PHDVXUH D VKRUW

WLPH LQWHUYDO DFFXUDWHO\�

(� PHDVXULQJ YROXPH 3���� '������

7KH VWXGHQW PHDVXUHV YROXPH GLUHFWO\ ZLWK

JUDGXDWHG FRQWDLQHUV� 7KH VWXGHQW DOVR PHDVXUHV

YROXPH LQGLUHFWO\ XVLQJ FDOFXODWLRQV IURP

PDWKHPDWLFDO UHODWLRQV�

([DPSOHV�

7KH YROXPH RI D JUDGXDWHG F\OLQGHU LV UHDG DW WKH

FXUYH LQIOHFWLRQ SRLQW RI WKH PHQLVFXV�

$UFKLPHGHV
 SULQFLSOH LV XVHG WR GHWHUPLQH WKH

YROXPH RI DQ LUUHJXODU VROLG�

(�� PHDVXULQJ WHPSHUDWXUH 3���� '������

7KH VWXGHQW DFFXUDWHO\ PHDVXUHV WHPSHUDWXUH ZLWK

D WKHUPRPHWHU RU D WKHUPRFRXSOH�

([DPSOH�

7KHUPRPHWHUV PXVW EH SURSHUO\ SODFHG WR UHFRUG

DFFXUDWH PHDVXUHPHQWV RI WHPSHUDWXUH�

(�� PHDVXULQJ PDVV 3���� '������

7KH VWXGHQW DFFXUDWHO\ PHDVXUHV PDVV ZLWK D

GRXEOH EHDP EDODQFH RU E\ XVLQJ RWKHU DSSURSULDWH

WHFKQLTXHV�

([DPSOH�

%DODQFHV PD\ EH XVHG WR GHWHUPLQH WKH PDVV RI DQ

REMHFW� ZLWKLQ WKH OLPLWV RI WKH SUHFLVLRQ RI WKH

EDODQFH�

(�� XVLQJ HOHFWURQLF LQVWUXPHQWV

3������ '������

7KH VWXGHQW FDQ XVH HOHFWURQLF LQVWUXPHQWV WKDW

UHYHDO SK\VLFDO RU FKHPLFDO SURSHUWLHV� RU PRQLWRU

ELRORJLFDO IXQFWLRQV�

([DPSOH�

)ROORZLQJ WKH UHFRPPHQGHG SURFHGXUHV DOORZV DQ

LQVWUXPHQW WR EH XVHG WR WKH PD[LPXP H[WHQW RI LWV

SUHFLVLRQ �H�J�� DPPHWHU� RVFLOORVFRSH� S+ PHWHU�

FDPHUD��

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

3������ '�������

7KH VWXGHQW XVHV PDWKHPDWLFDO H[SUHVVLRQV

FRUUHFWO\�

([DPSOHV�

7R FDOFXODWH LQVWDQWDQHRXV DFFHOHUDWLRQ� ILQG WKH

VORSH DW RQH SRLQW RQ D YHORFLW\ YHUVXV WLPH JUDSK�

&DOFXODWH WKH YROXPH RI D FXEH JLYHQ WKH OHQJWK RI

RQH VLGH�



��

)� 9DOXHV�7KDW�8QGHUOLH�6FLHQFH

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ LQWHUDFWV

ZLWK VRFLHW\ DQG WKH HQYLURQPHQW LQ ZD\V

WKDW DUH FRQVLVWHQW ZLWK WKH YDOXHV WKDW

XQGHUOLH VFLHQFH�

7KH YDOXHV WKDW XQGHUOLH VFLHQFH LQFOXGH�

)O ORQJLQJ WR NQRZ DQG XQGHUVWDQG

'�.����

.QRZOHGJH LV GHVLUDEOH� ,QTXLU\ GLUHFWHG WRZDUG

WKH JHQHUDWLRQ RI NQRZOHGJH LV D ZRUWK\ LQYHVWPHQW

RI WLPH DQG RWKHU UHVRXUFHV�

([DPSOH�

$ JURXS RI IRXU VWXGHQWV DVNV WKH WHDFKHU LI WKH\

FDQ GR D 6FLHQFH &KDOOHQJH SURMHFW RQ D WRSLF WKDW

WKH\ DUH DOO LQWHUHVWHG LQ�

)� TXHVWLRQLQJ '�.����

4XHVWLRQLQJ LV LPSRUWDQW� 6RPH TXHVWLRQV DUH RI

JUHDWHU YDOXH WKDQ RWKHUV EHFDXVH WKH\ OHDG WR

IXUWKHU XQGHUVWDQGLQJ WKURXJK VFLHQWLILF LQTXLU\�

([DPSOH�

6WXGHQWV DVN TXHVWLRQV ZKLFK SUREH PRUH GHHSO\

WKDQ WKH QRUPDO FODVV RU WH[W SUHVHQWDWLRQ�

)� VHDUFK IRU GDWD DQG WKHLU

PHDQLQJ '�.����

7KH DFTXLVLWLRQ DQG RUGHULQJ RI GDWD DUH WKH EDVLV

IRU WKHRULHV ZKLFK� LQ WXUQ� FDQ EH XVHG WR H[SODLQ

PDQ\ WKLQJV DQG HYHQWV� ,Q VRPH FDVHV WKHVH GDWD

KDYH LPPHGLDWH SUDFWLFDO DSSOLFDWLRQV RI YDOXH WR

KXPDQNLQG� 'DWD PD\ HQDEOH RQH WR DVVHVV D

SUREOHP RU VLWXDWLRQ DFFXUDWHO\�

([DPSOH�

,Q D 6FLHQFH &KDOOHQJH DFWLYLW\� D JURXS RI

VWXGHQWV DVNV D TXHVWLRQ DERXW D QDWXUDO

RFFXUUHQFH� 7KH\ WKHQ GHVLJQ DQ H[SHULPHQW LQ DQ

DWWHPSW WR DQVZHU WKH TXHVWLRQ� 9DULDEOHV ZKLFK

PD\ LQIOXHQFH WKH UHVXOWV RI WKH H[SHULPHQW DUH

FRQWUROOHG� &DUHIXO REVHUYDWLRQV DUH PDGH DQG

UHFRUGHG� 'DWD DUH FROOHFWHG DQG DQDO\]HG WR WHVW

WKH K\SRWKHVLV WKDW LV XQGHU VFUXWLQ\� )XUWKHU

WHVWLQJ WKHQ WDNHV SODFH�

)� YDOXLQJ QDWXUDO HQYLURQPHQWV '�.����

2XU VXUYLYDO GHSHQGV RQ RXU DELOLW\ WR VXVWDLQ WKH

HVVHQWLDO EDODQFH RI QDWXUH� 7KHUH LV LQWULQVLF

EHDXW\ WR EH IRXQG LQ QDWXUH�

([DPSOH�

2Q D ILHOG WULS WKH DFWLRQV RI WKH SDUWLFLSDQWV VKRXOG

EH FRQVLGHUDWH WRZDUG DQG FRQVHUYLQJ RI DOO

FRPSRQHQWV RI WKH HFRV\VWHP�

)� UHVSHFW IRU ORJLF 3�.���� '������

&RUUHFW DQG YDOLG LQIHUHQFHV DUH LPSRUWDQW� ,W LV

HVVHQWLDO WKDW FRQFOXVLRQV DQG DFWLRQV EH VXEMHFW WR

TXHVWLRQ�

([DPSOH�

(UURUV LQ ORJLF DUH UHFRJQL]HG� ,QIRUPDWLRQ LV

YLHZHG FULWLFDOO\ ZLWK UHVSHFW WR WKH ORJLF XVHG�

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

3�.���� '������

,W LV D IUHTXHQW DQG WKRXJKWIXO UHYLHZ RI WKH HIIHFWV

WKDW FHUWDLQ DFWLRQV ZLOO KDYH�

([DPSOH�

([SHULPHQWDO SURFHGXUHV FDQ DIIHFW WKH RXWFRPH RI

DQ H[SHULPHQW�

7UDQVSRUWLQJ RLO E\ WDQNHUV PLJKW FDXVH DQ RLO VSLOO

ZLWK YHU\ VHULRXV HQYLURQPHQWDO FRQVHTXHQFHV�

)� GHPDQG IRU YHULILFDWLRQ 3������ '������

6XSSRUWLQJ GDWD PXVW EH PDGH SXEOLF� (PSLULFDO

WHVWV PXVW EH FRQGXFWHG WR DVVHVV WKH YDOLGLW\ RU

DFFXUDF\ RI ILQGLQJV RU DVVHUWLRQV�

([DPSOH�

0HGLD UHSRUWV DQG UHVHDUFK DUH UHYLHZHG FULWLFDOO\

DQG FRPSDUHG WR RWKHU VRXUFHV RI LQIRUPDWLRQ

EHIRUH EHLQJ DFFHSWHG RU UHMHFWHG�



��

)� FRQVLGHUDWLRQ RI SUHPLVHV 3���� '�������

$ IUHTXHQW UHYLHZ VKRXOG RFFXU RI WKH EDVLF

DVVXPSWLRQV IURP ZKLFK D OLQH RI LQTXLU\ KDV

DULVHQ�

([DPSOHV�

,Q D ODE LQYHVWLJDWLRQ LQWR WKH UDWH RI FKHPLFDO

UHDFWLRQV� WKH FRQWURO RI YDULDEOHV LV H[DPLQHG�

$ FULWLFDO H[DPLQDWLRQ LV PDGH RI WKH IDFWRUV XQGHU

FRQVLGHUDWLRQ LQ H[SODLQLQJ WKH H[WLQFWLRQ RI

GLQRVDXUV�

*� 6FLHQFH�5HODWHG�,QWHUHVWV�DQG�$WWLWXGHV

7KH VFLHQWLILFDOO\ OLWHUDWH SHUVRQ KDV

GHYHORSHG D XQLTXH YLHZ RI VFLHQFH�

WHFKQRORJ\� VRFLHW\ DQG WKH HQYLURQPHQW DV D

UHVXOW RI VFLHQFH HGXFDWLRQ� DQG FRQWLQXHV WR

H[WHQG WKLV HGXFDWLRQ WKURXJKRXW OLIH�

6FLHQFH�UHODWHG LQWHUHVWV DQG DWWLWXGHV LQFOXGH�

*� LQWHUHVW '�.����

7KH VWXGHQW H[KLELWV DQ REVHUYDEOH LQWHUHVW LQ

VFLHQFH�

([DPSOH�

6WXGHQWV DQG WHDFKHUV ZKR VSHQG D JUHDW GHDO RI

WLPH RXWVLGH RI FODVV RQ VFLHQFH IDLU SURMHFWV H[KLELW

D NHHQ LQWHUHVW LQ VFLHQFH�

*� FRQILGHQFH '�.����

7KH VWXGHQW H[SHULHQFHV D PHDVXUH RI

VHOI�VDWLVIDFWLRQ E\ SDUWLFLSDWLQJ LQ VFLHQFH DQG LQ

XQGHUVWDQGLQJ VFLHQWLILF WKLQJV�

([DPSOH�

6WXGHQWV DQG WHDFKHUV UHDG VFLHQFH OLWHUDWXUH DQG

DUH LQWHUHVWHG LQ GLVFXVVLQJ ZLWK RWKHUV ZKDW WKH\

UHDG�

*� FRQWLQXRXV OHDUQHU '�.����

7KH LQGLYLGXDO KDV JDLQHG VRPH VFLHQWLILF

NQRZOHGJH DQG FRQWLQXHV VRPH OLQH RI VFLHQWLILF

LQTXLU\� 7KLV PD\ WDNH PDQ\ IRUPV�

([DPSOH�

$ SHUVRQ MRLQV D QDWXUDO KLVWRU\ VRFLHW\ WR OHDUQ

PRUH DERXW ZLOGOLIH�

*� PHGLD SUHIHUHQFH 3�.���� '������

7KH VWXGHQW VHOHFWV WKH PRVW DSSURSULDWH PHGLD�

GHSHQGLQJ RQ WKH LQIRUPDWLRQ QHHGHG� DQG RQ KLV RU

KHU SUHVHQW OHYHO RI XQGHUVWDQGLQJ�

([DPSOHV�

6WXGHQWV DQG WHDFKHUV ZKR ZDWFK VFLHQFH�UHODWHG

WHOHYLVLRQ SURJUDPV GHPRQVWUDWH D UHDO LQWHUHVW LQ

VFLHQFH�

:KHQ UHVHDUFKLQJ D VFLHQFH SURMHFW� D VWXGHQW

PLJKW KDYH WR GHWHUPLQH ZKLFK VRXUFHV RI

LQIRUPDWLRQ DUH PRVW DSSURSULDWH� 7KH FKRLFH FRXOG

LQFOXGH VXFK WKLQJV DV WHOHYLVLRQ SURJUDPV�

QHZVSDSHU DUWLFOHV� ERRNV� SXEOLF GLVSOD\V� DQG

VFLHQWLILF MRXUQDOV�

*� DYRFDWLRQ 3������ '������

7KH VWXGHQW SXUVXHV D VFLHQFH�UHODWHG KREE\�

([DPSOH�

%\ SXUVXLQJ D KREE\ VXFK DV ELUG ZDWFKLQJ�

DVWURQRP\� RU VKHOO FROOHFWLQJ� D VWXGHQW

GHPRQVWUDWHV D NHHQ LQWHUHVW LQ VFLHQFH�

*� UHVSRQVH SUHIHUHQFH 3������ '������

7KH ZD\ LQ ZKLFK SHRSOH EHKDYH FDQ EH DQ

LQGLFDWLRQ RI ZKHWKHU RU QRW WKH\ DUH VWULYLQJ WR

DWWDLQ VFLHQWLILF OLWHUDF\�

([DPSOH�

,Q DQ HOHFWLRQ� YRWHUV PLJKW FRQVLGHU WKH

FDQGLGDWHV
 SRVLWLRQV RQ HQYLURQPHQWDO LVVXHV�



��

*� YRFDWLRQ 3������ '������

7KH VWXGHQW FRQVLGHUV D VFLHQFH�UHODWHG RFFXSDWLRQ�

([DPSOH�

%\ PRGHOOLQJ DSSURSULDWH EHKDYLRXUV� WHDFKHUV FDQ

HQFRXUDJH WKHLU VWXGHQWV WR EHFRPH LQWHUHVWHG LQ

VFLHQFH HGXFDWLRQ RU RWKHU VFLHQFH�UHODWHG ILHOGV�

*� H[SODQDWLRQ SUHIHUHQFH 3������ '�������

7KH VWXGHQW FKRRVHV D VFLHQWLILF H[SODQDWLRQ RYHU D

QRQVFLHQWLILF H[SODQDWLRQ ZKHQ LW LV DSSURSULDWH WR

GR VR� 7KH VWXGHQW DOVR UHFRJQL]HV WKDW WKHUH PD\

EH VRPH FLUFXPVWDQFHV LQ ZKLFK LW PD\ QRW EH

DSSURSULDWH WR VHOHFW D VFLHQWLILF H[SODQDWLRQ�

([DPSOH�

%\ UHVRUWLQJ WR ORJLF LQ D GHEDWH� VWXGHQWV GHPRQ�

VWUDWH ORJLFDO WKLQNLQJ VLPLODU WR WKDW XVHG LQ

VFLHQFH�

*� YDOXLQJ FRQWULEXWRUV 3������ '�������

7KH VWXGHQW YDOXHV WKRVH VFLHQWLVWV DQG

WHFKQRORJLVWV ZKR KDYH PDGH VLJQLILFDQW

FRQWULEXWLRQV WR KXPDQLW\�

([DPSOHV�

$ SHUVRQ ZHDUV D 7�VKLUW EHDULQJ WKH LPDJH RI VRPH

IDPRXV VFLHQWLVW�

6RPH VWXGHQWV PD\ KROG WKH VFLHQFH WHDFKHU LQ YHU\

KLJK UHJDUG�
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7HPSODWHV�IRU�$VVHVVPHQW�DQG�(YDOXDWLRQ

5DWLQJ�6FDOH�7HPSODWH
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&KHFNOLVW�RI�/DERUDWRU\�3URFHGXUHV

1DPH 'DWH

$FWLYLW\

.H\� �  5DUHO\ �  2FFDVLRQDOO\ �  )UHTXHQWO\

� � �

,QVWUXFWLRQV IROORZHG

6DIHW\ SUHFDXWLRQV REVHUYHG

(TXLSPHQW KDQGOHG FRUUHFWO\

(TXLSPHQW FOHDQHG WKRURXJKO\

(TXLSPHQW VWRUHG SURSHUO\

/DE DUHD NHSW FOHDQ

6SLOOV FOHDQHG SURPSWO\

&KHPLFDO GLVSRVHG RI SURSHUO\

&RRSHUDWLRQ ZLWK RWKHUV

,PSURYLVDWLRQ

$SSURSULDWH XVH RI WLPH

2EVHUYDWLRQV QRWHG DQG UHFRUGHG

2WKHU�
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*URXS�6HOI�$VVHVVPHQW�RI�/DERUDWRU\�$FWLYLWLHV

*URXS 'DWH

$FWLYLW\

8VH WKHVH GHVFULSWRUV WR DVVHVV KRZ HIIHFWLYHO\ \RXU JURXS SHUIRUPHG D VSHFLILF DFWLYLW\� &KRRVH RQH RU VHYHUDO QXPEHUV

IURP WKH OLVW RI FULWHULD�

1 = yes 2 = no 3 = we think so

4 = needs improvement 5 = satisfactory 6 = excellent

 Things to consider

 Did we develop a clear plan before we began?

 Did each group member have specific things to do?

 Were we able to work together as a team?

 Did we discuss the purpose for doing the activity?

 Was a hypothesis developed and recorded?

 How well did we predict what took place?

 Were instructions followed correctly?

 How well did we use equipment and materials?

 Did we observe all safety precautions?

 Were measurements made accurately?

 How well were data recorded?

 Did we clean up thoroughly after the activity?

 Were the data examined closely to search for meaning?

 Did we use accepted techniques for data analysis?

 Were the conclusions consistent with the data?

 Did we re-examine our initial hypothesis?

 Did we account for experimental error?

 Was relevant research used to support our work ?

 Other:
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6HOI�$VVHVVPHQW�RI�3HUIRUPDQFH�DV�D�*URXS�0HPEHU

<RXU QDPH 7RSLF

*URXS 0HPEHUV 'DWH

&LUFOH WKH IROORZLQJ RQ ZRUNLQJ ZLWKLQ WKH JURXS� $GGLWLRQDO ZULWWHQ UHVSRQVHV PD\ EH

LQFOXGHG�

�� , HQFRXUDJHG RWKHUV� 6HOGRP 6RPHWLPHV 2IWHQ

�� , VKDUHG LGHDV DQG LQIRUPDWLRQ� 6HOGRP 6RPHWLPHV 2IWHQ

�� , FKHFNHG WR PDNH VXUH WKDW RWKHUV LQ

WKH JURXS NQHZ ZKDW WKH\ ZHUH GRLQJ� 6HOGRP 6RPHWLPHV 2IWHQ

�� , ZDV ZLOOLQJ WR KHOS RWKHUV� 6HOGRP 6RPHWLPHV 2IWHQ

�� , DFFHSWHG UHVSRQVLELOLW\ IRU FRPSOHWLQJ

WKH ZRUN SURSHUO\ DQG RQ WLPH� 6HOGRP 6RPHWLPHV 2IWHQ

�� , ZDV ZLOOLQJ WR OLVWHQ WR RWKHUV LQ WKH JURXS� 6HOGRP 6RPHWLPHV 2IWHQ

�� , ZDV ZLOOLQJ WR UHFHLYH KHOS IURP

RWKHUV LQ WKH JURXS� 6HOGRP 6RPHWLPHV 2IWHQ

�� , RIIHUHG HQFRXUDJHPHQW DQG VXSSRUW

WR RWKHUV LQ WKH JURXS� 6HOGRP 6RPHWLPHV 2IWHQ

�� 2WKHUV LQ WKH JURXS VKDUHG LGHDV DQG

LQIRUPDWLRQ� 6HOGRP 6RPHWLPHV 2IWHQ

��� 7KH JURXS FKHFNHG ZLWK WKH WHDFKHU

WR PDNH VXUH ZH NQHZ ZKDW ZH

ZHUH VXSSRVHG WR EH GRLQJ� 6HOGRP 6RPHWLPHV 2IWHQ

��� $OO PHPEHUV RI WKH JURXS FRQWULEXWHG

HTXDOO\ WR WKLV SURMHFW� 6HOGRP 6RPHWLPHV 2IWHQ

$QVZHU WKH IROORZLQJ TXHVWLRQV DERXW ZRUNLQJ LQ D JURXS�

��� +RZ GLG \RX GLVWULEXWH WKH ZRUNORDG ZLWKLQ \RXU JURXS"

��� :KDW SUREOHPV� LI DQ\� DURVH ZLWKLQ \RXU JURXS"

��� :KDW ZRXOG \RX GR GLIIHUHQWO\ QH[W WLPH"

��� +RZ LV ZRUNLQJ LQ D JURXS GLIIHUHQW IURP ZRUNLQJ E\ \RXUVHOI"



��

6FLHQFH�5HSRUW�(YDOXDWLRQ�)RUP

1DPH�� 'DWH��������������������������������������

$FWLYLW\��������������������������������������������������������

:ULWWHQ�3UHVHQWDWLRQ :HLJKW 6FRUH

7LWOH�3DJH ���

,QWURGXFWLRQ ��

%RG\ ��

&RQFOXVLRQ ��

6XSSRUWLQJ�5HIHUHQFHV ��

1HDWQHVV ��

2UJDQL]DWLRQ ��

&RQWHQW

&RPPXQLFDWLRQ�6NLOOV ��

2ULJLQDOLW\ ��

$FFXUDF\ ��

$SSURSULDWHQHVV ��

&UHDWLYLW\ ��

2YHUDOO�,PSUHVVLRQ ��

7RWDO�6FRUH ������������������

2WKHU�&RPPHQWV�

 &ULWHULD�IRU�DQ�RUDO�SUHVHQWDWLRQ�PD\�EH�GHYHORSHG���7HDFKHUV�DUH�HQFRXUDJHG�WR

GHYHORS�FULWHULD�IRU�HDFK�HOHPHQW�RQ�WKLV�SDJH��H�J��7LWOH�SDJH�PXVW�LQFOXGH�WLWOH

FHQWHUHG�OHIW�ULJKW�DQG�YHUWLFDOO\��VWXGHQW
V�QDPH�DQG�FODVV�QXPEHU��DQG�VKDUH

WKRVH�ZLWK�WKH�VWXGHQWV�EHIRUH�WKH\�GR�WKHLU�UHSRUW�



��

/DERUDWRU\�5HSRUW�(YDOXDWLRQ

�������������������������������������������������������������������������

1DPH����������������������������������������������'DWH

��������������������������������������������������������������������������������������������������������

$FWLYLW\

([FHOOHQW *RRG 6DWLVIDFWRU\ 8QVDWLVIDFWRU\

��&RPSOHWHQHVV

��$FFXUDF\

��2UJDQL]DWLRQ

��3UHVHQWDWLRQ

&RPPHQWV������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������

2YHUDOO�5HSRUW�*UDGH��������������������



��

'DWD�&ROOHFWLRQ�1RWHERRN�&KHFNOLVW

�������������������������������������������������������������������������������������

1DPH����������������������������������������������������������'DWH

$�FKHFNPDUN�LQGLFDWHV�WKDW�WKH�FULWHULRQ�LV�VDWLVIDFWRU\���1R�PDUN�LQGLFDWHV�WKDW�WKH

FULWHULRQ�LV�HLWKHU�PLVVLQJ�RU�XQVDWLVIDFWRU\�

��'RFXPHQWDWLRQ�LV�FRPSOHWH��

�7KH�LQIRUPDWLRQ�RU�GDWD�FROOHFWHG�LV�DFFXUDWH�

��:ULWWHQ�ZRUN�LV�QHDW�DQG�OHJLEOH�

��7DEOHV�DQG�GLDJUDPV�DUH�FRPSOHWHG�QHDWO\�

��(DFK�QHZ�VHFWLRQ�EHJLQV�ZLWK�DQ�DSSURSULDWH�KHDGLQJ�

��(UURUV�DUH�FURVVHG�RXW�EXW�QRW�HUDVHG�

��6SHOOLQJ�DQG�ODQJXDJH�XVDJH�DUH�HGLWHG�DQG�FRUUHFWHG�

��,QIRUPDWLRQ�LV�UHFRUGHG�LQ�D�ORJLFDO�VHTXHQFH�

��7HFKQRORJLFDO�DLGV�DUH�XVHG�DSSURSULDWHO\�

��1RWHV�DUH�FROOHFWHG�LQ�D�IROGHU�RU�ELQGHU�

��&RORXU�RU�JUDSKLFV�DUH�XVHG�WR�HQKDQFH�WKH�DSSHDUDQFH�

��5RXJK�ZRUN�LV�GRQH�VHSDUDWHO\�

&RPPHQWV�2YHUDOO�,PSUHVVLRQV������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

����������������������������

 7KLV�FKHFNOLVW�PD\�EH�XVHG�E\�WHDFKHUV��RU�E\�VWXGHQWV�IRU�VHOI�HYDOXDWLRQ���,W�PD\

EH�XVHG�WR�HYDOXDWH�QRWHERRNV��ODERUDWRU\�GDWD�FROOHFWLRQ�GRQH�GXULQJ

LQYHVWLJDWLRQV��RU�PRUH�IRUPDO�ZULWWHQ�ODERUDWRU\�UHSRUWV���6WXGHQWV�VKRXOG�EH

PDGH�DZDUH�RI�WKHVH�FULWHULD�DW�WKH�VWDUW�RI�WKH�WHUP�



��

2EVHUYDWLRQ�RI�*URXS�%HKDYLRXUV

���������������������������������������������������������

6WXGHQW�RU�*URXS

$FWLYLWLHV�

D��������������������������������������������������������

E��������������������������������������������������������

F��������������������������������������������������������

G��������������������������������������������������������

H��������������������������������������������������������

I����������������������������������������������������������

�� �UDUHO\����� �RFFDVLRQDOO\����� �IUHTXHQWO\����� �FRQVLVWHQWO\

D E F G H I

�5HPDLQV�RQ�WDVN

�)ROORZV�GLUHFWLRQV

�([KLELWV�OHDGHUVKLS

�5HVSHFWV�WKH�LGHDV�RI�RWKHUV

�:RUNV�FRRSHUDWLYHO\

�&RPPXQLFDWHV�HIIHFWLYHO\

�6KDUHV�WDVNV�HTXLWDEO\

�:RUNV�VDIHO\

�+DQGOHV�HTXLSPHQW�FRUUHFWO\

�'LVSOD\V�LQLWLDWLYH

�([KLELWV�VFLHQWLILF�FXULRVLW\



��

6FLHQFH�&KDOOHQJH�6XJJHVWHG�0DUNLQJ�6FKHPH

�������������������������������������������������������������������������

1DPH

�������������������������������������������������������������������������������������������������������

'HVFULSWLRQ�RI�$FWLYLW\

����������������������������������������������������������������������������������������������������������������������

����������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������

������������������

'XH�'DWH

:HLJKW 6FRUH

&RQWHQW

$FFXUDF\ ������ �������

&RPSOHWHQHVV ����� �������

5DQJH�RI�FRYHUDJH ����� �������

&RQFHSW�DWWDLQPHQW ����� �������

3UHVHQWDWLRQ�RI�0DWHULDO

/D\RXW ������ �������

1HDWQHVV ������ �������

2UJDQL]DWLRQ�RI�LGHDV ����� �������

/DQJXDJH�XVDJH ����� �������

2ULJLQDOLW\ ����� �������

6RXUFHV�DFNQRZOHGJHG ������ �������

*UDSKV��WDEOHV��DQG�FKDUWV ����� �������

6XSSRUWLQJ�H[KLELWV��PRGHOV��HWF�� ����� �������

'HDGOLQH�PHW ������ �������

,QWHUHVW�OHYHO ����� �������

������� �������

2UDO�5HSRUW �����

������� �������

%RQXV��VXEPLWWHG�EHIRUH�GXH�GDWH� ������ �������

7RWDO �������



��

)DFWRUV�RI�6FLHQWLILF�/LWHUDF\�'HYHORSHG�LQ�0LGGOH�/HYHO�6FLHQFH

7KHVH FKHFNOLVWV PD\ EH XVHG LQ D YDULHW\ RI ZD\V� 7HDFKHUV PD\ ZLVK WR XVH WKHP WR GHWHUPLQH ZKLFK IDFWRUV

KDYH EHHQ FRYHUHG WKURXJKRXW WKH HQWLUH \HDU WR HQVXUH WKDW DGHTXDWH FRYHUDJH KDV EHHQ SURYLGHG IRU WKHP� 7KH

FKHFNOLVWV FRXOG DOVR EH XVHG ZKHQ FRYHULQJ D SDUWLFXODU WRSLF� 2QFH IDFWRUV ZKLFK KDYH QRW EHHQ HPSKDVL]HG LQ

WKDW WRSLF KDYH EHHQ LGHQWLILHG� WHDFKHUV FDQ WKHQ XVH WKDW LQIRUPDWLRQ LQ WKHLU SODQQLQJ RI VXEVHTXHQW WRSLFV WR

HQVXUH WKDW DOO RI WKH IDFWRUV KDYH EHHQ JLYHQ VXIILFLHQW FRYHUDJH E\ WKH HQG RI WKH FRXUVH� &ROXPQV IRU FRUH DQG

RSWLRQDO XQLWV DUH VKRZQ�

'LPHQVLRQ�$����1DWXUH�RI�6FLHQFH

�)DFWRUV

�����SXEOLF�SULYDWH

�����KLVWRULF

�����KROLVWLF

�����UHSOLFDEOH

�����HPSLULFDO

�����SUREDELOLVWLF

�����XQLTXH

�����WHQWDWLYH

�����KXPDQ�FXOWXUH�UHODWHG



��

'LPHQVLRQ�%����.H\�6FLHQFH�&RQFHSWV

)DFWRUV

�� FKDQJH

�� LQWHUDFWLRQ

�� RUGHUOLQHVV

�� RUJDQLVP

�� SHUFHSWLRQ

�� V\PPHWU\

�� IRUFH

�� TXDQWLILFDWLRQ

�� UHSURGXFLELOLW\ RI UHVXOWV

��� FDXVH�HIIHFW

��� SUHGLFWDELOLW\

��� FRQVHUYDWLRQ

��� HQHUJ\�PDWWHU

��� F\FOH

��� PRGHO

��� V\VWHP

��� ILHOG

��� SRSXODWLRQ

��� SUREDELOLW\

��� WKHRU\

��� DFFXUDF\

��� IXQGDPHQWDO HQWLWLHV

��� LQYDULDQFH

��� VFDOH

��� WLPH�VSDFH

��� HYROXWLRQ

��� DPSOLILFDWLRQ

��� HTXLOLEULXP

��� JUDGLHQW

��� UHVRQDQFH

��� VLJQLILFDQFH

��� YDOLGDWLRQ



��

'LPHQVLRQ�&���3URFHVVHV�RI�6FLHQFH�

�)DFWRUV

������FODVVLI\LQJ

������FRPPXQLFDWLQJ

������REVHUYLQJ�DQG�GHVFULELQJ

������ZRUNLQJ�FRRSHUDWLYHO\

������PHDVXULQJ�

������TXHVWLRQLQJ

������XVLQJ�QXPEHUV

������K\SRWKHVL]LQJ

������LQIHUULQJ

������SUHGLFWLQJ

������FRQWUROOLQJ�YDULDEOHV

������LQWHUSUHWLQJ�GDWD

������IRUPXODWLQJ�PRGHOV

������SUREOHP�VROYLQJ

������DQDO\]LQJ

������GHVLJQLQJ�H[SHULPHQWV

������XVLQJ�PDWKHPDWLFV

������XVLQJ�WLPH�VSDFH�UHODWLRQVKLSV

������FRQVHQVXV�PDNLQJ

������GHILQLQJ�RSHUDWLRQDOO\



��

'LPHQVLRQ�'���6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW

,QWHUUHODWLRQVKLSV�

�)DFWRUV

������VFLHQFH�DQG�WHFKQRORJ\

������VFLHQWLVWV�DQG�WHFKQRORJLVWV�DUH

�KXPDQ

������LPSDFW�RI�VFLHQFH�DQG�WHFKQRORJ\

������VFLHQFH��WHFKQRORJ\��DQG�WKH

�HQYLURQPHQW

������SXEOLF�XQGHUVWDQGLQJ�JDS

������UHVRXUFHV�IRU�VFLHQFH�DQG�WHFKQRORJ\

������YDULDEOH�SRVLWLRQV

������OLPLWDWLRQV�RI�VFLHQFH�DQG�WHFKQRORJ\

������VRFLDO�LQIOXHQFH�RQ�VFLHQFH�DQG

�WHFKQRORJ\

������WHFKQRORJ\�FRQWUROOHG�E\�VRFLHW\

������VFLHQFH��WHFKQRORJ\��DQG�RWKHU

��UHDOPV



��

'LPHQVLRQ�(���6FLHQWLILF�DQG�7HFKQLFDO�6NLOOV

�)DFWRUV

������XVLQJ�PDJQLI\LQJ�LQVWUXPHQWV

������XVLQJ�QDWXUDO�HQYLURQPHQWV

������XVLQJ�HTXLSPHQW�VDIHO\

������XVLQJ�DXGLRYLVXDO�DLGV

������FRPSXWHU�LQWHUDFWLRQ

������PHDVXULQJ�GLVWDQFH

������PDQLSXODWLYH�DELOLW\

������PHDVXULQJ�WLPH

������PHDVXULQJ�YROXPH

������PHDVXULQJ�WHPSHUDWXUH

������PHDVXULQJ�PDVV

������XVLQJ�HOHFWURQLF�LQVWUXPHQWV

������XVLQJ�TXDQWLWDWLYH�UHODWLRQVKLSV



���

'LPHQVLRQ�)���9DOXHV�WKDW�8QGHUOLH�6FLHQFH

�)DFWRUV

������ORQJLQJ�WR�NQRZ�DQG�XQGHUVWDQG

������TXHVWLRQLQJ

������VHDUFK�IRU�GDWD�DQG�WKHLU�PHDQLQJ

������YDOXLQJ�QDWXUDO�HQYLURQPHQWV

������UHVSHFW�IRU�ORJLF

������FRQVLGHUDWLRQ�RI�FRQVHTXHQFH

������GHPDQG�IRU�YHULILFDWLRQ

������FRQVLGHUDWLRQ�RI�SUHPLVH

'LPHQVLRQ�*��6FLHQFH�5HODWHG�,QWHUHVWV�DQG�$WWLWXGHV

�)DFWRUV

������LQWHUHVW

������FRQILGHQFH

������FRQWLQXRXV�OHDUQHU

������PHGLD�SUHIHUHQFH

������DYRFDWLRQ

������UHVSRQVH�SUHIHUHQFH

������YRFDWLRQ

������H[SODQDWLRQ�SUHIHUHQFH

������YDOXLQJ�FRQWULEXWRUV



���

5HIHUHQFHV
$LNHQKHDG� *�6� ������� 7HDFKLQJ 6FLHQFH 7KURXJK D

6FLHQFH�7HFKQRORJ\�6RFLHW\�(QYLURQPHQW $SSURDFK�

$Q ,QVWUXFWLRQ *XLGH� 6DVNDWFKHZDQ ,QVWUXFWLRQDO

'HYHORSPHQW DQG 5HVHDUFK 8QLW� 5HSRUW ����

8QLYHUVLW\ RI 5HJLQD�

&ODUNH� -XG\� ������� 7RJHWKHU :H /HDUQ�

6FDUERURXJK� 21� 3UHQWLFH�+DOO�

(WRELFRNH %RDUG RI (GXFDWLRQ� ������� 0DNLQJ WKH

*UDGH� 6FDUERURXJK� 21� 3UHQWLFH�+DOO�

)UDQFLV� 1HLO� ������� 6XSHU )O\HUV� 7RURQWR� .LGV

&DQ 3UHVV�

*DUWUHOO� -DFN -U� �������0HWKRGV RI 0RWLRQ� $Q

,QWURGXFWLRQ WR 0HFKDQLFV �%RRN 2QH�� :DVKLQJWRQ�

'&� 1DWLRQDO 6FLHQFH 7HDFKHUV
 $VVRFLDWLRQ�

*DUWUHOO� -DFN -U� DQG /DUU\ 6FKDIHU� �������

(YLGHQFH RI (QHUJ\� $Q ,QWURGXFWLRQ WR 0HFKDQLFV

�%RRN 7ZR�� :DVKLQJWRQ� '&� 1DWLRQDO 6FLHQFH

7HDFKHUV
 $VVRFLDWLRQ�

*RUGRQ� $QWKRQ\� ������� *HRORJ\ RI 6DVNDWFKHZDQ�

$ +LVWRULFDO $SSURDFK� 6DVNDWRRQ� :HVWHUQ ([WHQVLRQ

&ROOHJH (GXFDWLRQDO 3XEOLVKHUV�

+DUW� (�3� ������� 6FLHQFH IRU 6DVNDWFKHZDQ 6FKRROV�

$ 5HYLHZ RI 5HVHDUFK /LWHUDWXUH� $QDO\VLV� DQG

5HFRPPHQGDWLRQV� 6DVNDWFKHZDQ ,QVWUXFWLRQDO

'HYHORSPHQW DQG 5HVHDUFK 8QLW� 5HSRUW ���

8QLYHUVLW\ RI 5HJLQD�

+DZNLQJ� 6WHSKHQ� ������� $ %ULHI +LVWRU\ RI 7LPH�

7RURQWR� %DQWDP %RRNV�

+D]HQ� 5REHUW DQG -DPHV 7UHILO� ������� 6FLHQFH

0DWWHUV� 7RURQWR� 'RXEOHGD\�

+XPPHOO� 0RQWH �HG��� ������� (QGDQJHUHG 6SDFHV�

7KH )XWXUH IRU &DQDGD
V :LOGHUQHVV� 0RQWUHDO� .H\

3RUWHU %RRNV�

1DWLRQDO 6FLHQFH 7HDFKHUV $VVRFLDWLRQ� ������� 6DIHW\

LQ WKH 6HFRQGDU\ 6FLHQFH &ODVVURRP� :DVKLQJWRQ�

'�&� ������

1RYDN� -� DQG '� *RZLQ� ������� /HDUQLQJ +RZ WR

/HDUQ� 1HZ <RUN� &DPEULGJH 8QLYHUVLW\ 3UHVV�

5LFKDUGV� -� DQG .�,� )XQJ� ������� $WODV RI

6DVNDWFKHZDQ� 6DVNDWRRQ� 8QLYHUVLW\ RI

6DVNDWFKHZDQ�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6FLHQFH� $

%LEOLRJUDSK\ IRU WKH 0LGGOH /HYHO� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6FLHQFH �0LGGOH

/HYHO�� $Q ,QIRUPDWLRQ %XOOHWLQ IRU $GPLQLVWUDWRUV�

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6FLHQFH� $Q

,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO � .H\

5HVRXUFH &RUUHODWLRQV� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� (QJOLVK /DQJXDJH

$UWV� $ &XUULFXOXP *XLGH IRU WKH (OHPHQWDU\ /HYHO�

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 'LYHUVH 9RLFHV�

6HOHFWLQJ (TXLWDEOH 5HVRXUFHV IRU ,QGLDQ DQG 0pWLV

(GXFDWLRQ� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 7KH $GDSWLYH

'LPHQVLRQ LQ &RUH &XUULFXOXP� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� &XUULFXOXP

(YDOXDWLRQ LQ 6DVNDWFKHZDQ� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� *HQGHU (TXLW\� $

)UDPHZRUN IRU 3ODQQLQJ� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� ,QVWUXFWLRQDO

$SSURDFKHV� $ )UDPHZRUN IRU 3URIHVVLRQDO 3UDFWLFH�

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6HOHFWLQJ )DLU DQG

(TXLWDEOH /HDUQLQJ 0DWHULDOV� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6WXGHQW

(YDOXDWLRQ� $ 7HDFKHU +DQGERRN� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� ,QGLDQ DQG 0pWLV

(GXFDWLRQ 3ROLF\ IURP .LQGHUJDUWHQ WR *UDGH ���

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6FLHQFH 3URJUDP

2YHUYLHZ DQG &RQQHFWLRQV .���� �'UDIW� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6DVNDWFKHZDQ

6FKRRO�%DVHG 3URJUDP (YDOXDWLRQ 5HVRXUFH %RRN�

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 8QGHUVWDQGLQJ WKH

&RPPRQ (VVHQWLDO /HDUQLQJV� $ +DQGERRN IRU

7HDFKHUV� 5HJLQD�



���

6DVNDWFKHZDQ (GXFDWLRQ� ������� 5HVRXUFH�%DVHG

/HDUQLQJ� 3ROLF\� *XLGHOLQHV DQG 5HVSRQVLELOLWLHV IRU

6DVNDWFKHZDQ /HDUQLQJ 5HVRXUFH &HQWUHV� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� &RUH &XUULFXOXP�

3ODQV IRU ,PSOHPHQWDWLRQ� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 3URJUDP 3ROLF\

3URSRVDOV� &RUH &XUULFXOXP $GYLVRU\ &RPPLWWHH�

5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 'LUHFWLRQV� 7KH

)LQDO 5HSRUW� 5HJLQD�

6DVNDWFKHZDQ (GXFDWLRQ� ������� 6, 0HWULF *XLGH IRU

6FLHQFH� 5HJLQD�

6DVNDWFKHZDQ (QYLURQPHQW DQG 3XEOLF 6DIHW\�

������� $ *XLGH WR /DERUDWRU\ 6DIHW\ DQG &KHPLFDO

0DQDJHPHQW LQ 6FKRRO 6FLHQFH 6WXG\ $FWLYLWLHV�

5HJLQD�

6WRUHU� -� ������� *HRORJLFDO +LVWRU\ RI 6DVNDWFKHZDQ�

5HJLQD� 0XVHXP RI 1DWXUDO +LVWRU\�

:KDW
V .LOOLQJ WKH &KLOGUHQ" �7KLV YLGHR LV IURP WKH

129$ VHULHV SURGXFHG E\ :+'+� %RVWRQ� DQG LV

DYDLODEOH IURP &RURQHW �3UHQWLFH�+DOO� RU 0HGLD

+RXVH 3URGXFWLRQV��

<RXWK 6FLHQFH )RXQGDWLRQ� ������� 6FLHQFH )DLUV�

2UJDQL]DWLRQ� 5HJXODWLRQV� -XGJLQJ DQG 3URMHFW ,GHDV�

2WWDZD� 21�



���

6FLHQFH��



���



���

&KHPLFDOV�DQG�5HDFWLRQV

8QLW�RYHUYLHZ

&KHPLVWU\ LQYROYHV WKH VWXG\ RI WKH FRPSRVLWLRQ�

VWUXFWXUH� DQG SURSHUWLHV RI PDWWHU DQG LWV

UHDFWLRQV� 'XULQJ WKLV XQLW� WKH HPSKDVLV VKRXOG EH

RQ GLUHFWO\ REVHUYLQJ D ZLGH YDULHW\ RI FKHPLFDOV

DQG WKHLU UHDFWLRQV� (QFRXUDJH WKH VWXGHQWV WR

LGHQWLI\ SDWWHUQV DQG WUHQGV LQ WKHLU ILQGLQJV� DQG

VHDUFK IRU JHQHUDOL]DWLRQV WKDW HPHUJH IURP WKHLU

LQYHVWLJDWLRQV�

/LPLW WKH GHSWK RI VWXG\ RI WKLV XQLW� :ULWLQJ

FKHPLFDO HTXDWLRQV DQG GHSLFWLQJ WKH

FRQILJXUDWLRQV RI DWRPV LQ PROHFXOHV DUH WRSLFV

ZKLFK VKRXOG QRW EH FRYHUHG� 'R QRW DWWHPSW�

WKURXJK OHFWXUHV RU GHWDLOHG H[SODQDQWLRQV� WR

LPSDUW WR VWXGHQWV SULQFLSOHV EH\RQG WKRVH ZKLFK

WKH\ DUH DEOH WR REVHUYH WKURXJK DFWLYLWLHV DQG LQ

WKHLU H[SHULHQFHV� 7XUQLQJ VFLHQFH DW WKH 0LGGOH

/HYHO LQWR DQ DEVWUDFW VHW RI SULQFLSOHV DQG WKHRULHV

GLYRUFHG IURP ZKDW FDQ EH REVHUYHG JLYHV VWXGHQWV

DQ LQDSSURSULDWH YLHZ RI VFLHQFH�

7KH VXJJHVWLRQV JLYHQ IRU DFWLYLWLHV LQ WKLV XQLW DUH

WKH PHDQV E\ ZKLFK LPSRUWDQW FRQFHSWV DUH

GHYHORSHG� 7HUPLQRORJ\ DQG PDWKHPDWLFDO

UHODWLRQVKLSV VKRXOG EH XVHG WR GHVFULEH FRQFHSWV

ZKLFK KDYH DOUHDG\ EHHQ HQFRXQWHUHG DQG FODULILHG

LQ WKH VWXGHQWV
 PLQGV� UDWKHU WKDQ PHPRUL]HG LQ

RUGHU WR EH DEOH WR GHVFULEH ZKDW WKH\ VHH�

0DQ\ RI WKH DFWLYLWLHV VXJJHVWHG LQ WKLV XQLW LQYROYH

WKH XVH RI UHDGLO\ DYDLODEOH KRXVHKROG VXEVWDQFHV�

7HDFKHUV ZKR GR QRW KDYH D EDFNJURXQG LQ

FKHPLVWU\ PD\ ZLVK WR FRQVXOW ZLWK 6HFRQGDU\

/HYHO FKHPLVWU\ WHDFKHUV UHJDUGLQJ

VRPH RWKHU FKHPLFDO UHDFWLRQV ZKLFK PLJKW EH

LQYHVWLJDWHG LQ WKLV XQLW� &KHPLFDO UHDJHQWV DQG

VSHFLDO DSSDUDWXV IRU SHUIRUPLQJ VRPH RWKHU

FKHPLFDO UHDFWLRQV PLJKW KDYH WR EH REWDLQHG IURP

D KLJK VFKRRO FKHPLVWU\ ODE�

6DIHW\ SUHFDXWLRQV DUH LPSRUWDQW ZKHQ

SHUIRUPLQJ LQYHVWLJDWLRQV LQYROYLQJ

FKHPLFDO UHDFWLRQV� 7HDFKHUV VKRXOG EH

DOHUW WR VXFK FRQVLGHUDWLRQV DW DOO WLPHV�

,Q WKLV XQLW DV LQ DOO RWKHUV� WZR DGGLWLRQDO

HPSKDVHV DUH LPSRUWDQW� 6FLHQFH ZULWLQJ DQG

UHDGLQJ� DV GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH�

VKRXOG EH LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ

SHUVRQDO� UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP

QHZVSDSHUV� DQG UHSRUWLQJ VFLHQFH DFWLYLWLHV LQ D

YDULHW\ RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV WKURXJK

ZKLFK VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI

WKH FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� SXEOLF�SULYDWH

$� UHSOLFDEOH

%� FKDQJH

%� LQWHUDFWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� FDXVH�HIIHFW

%�� SUHGLFWDELOLW\

%�� HQHUJ\�PDWWHU

&� REVHUYLQJ DQG GHVFULELQJ

&� TXHVWLRQLQJ

&� LQIHUULQJ

&�� SUHGLFWLQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� LQWHUSUHWLQJ GDWD

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

*� LQWHUHVW



���

&RQFHSW�GHYHORSPHQW

JUDGHV � DQG �

� LQYHVWLJDWLQJ PDWWHU DQG LWV SURSHUWLHV

JUDGH �

� FKDUDFWHULVWLFV DQG UHTXLUHPHQWV IRU FRPEXVWLRQ

JUDGH �

� FKHPLFDO UHDFWLRQV FRQYHUW FKHPLFDO HQHUJ\ LQWR

KHDW� OLJKW� DQG HOHFWULFLW\

� UHJXODU DUUDQJHPHQWV RI FU\VWDOOLQH IRUP RI

PDWWHU

� UHJXODULWLHV RI FKHPLFDO SURSHUWLHV

JUDGH �

� WHPSHUDWXUH FKDQJH LV RQH LQGLFDWLRQ WKDW D

FKHPLFDO FKDQJH KDV RFFXUUHG

� PRVW FKHPLFDO UHDFWLRQV WKDW LQYROYH WKH

FRPEXVWLRQ RI IRVVLO IXHOV DUH QRW UHYHUVLEOH

� HQHUJ\ IORZ LV RQH ZD\ VR HQHUJ\ FDQ
W EH

UHF\FOHG

JUDGH �

� HQHUJ\ FKDQJHV WDNH SODFH GXULQJ DOO FKHPLFDO

UHDFWLRQV

JUDGH �

� PHDVXULQJ� HVWLPDWLQJ� DQG UHSRUWLQJ VWUHQJWKV

RI DTXHRXV VROXWLRQV

� FKDUDFWHULVWLFV RI VROXWLRQV DQG FROORLGV

JUDGH �

� HYHU\WKLQJ LV FRPSRVHG RI FKHPLFDOV

� YDULDEOHV ZKLFK LQIOXHQFH FKHPLFDO UHDFWLRQV

� FRPPXQLFDWLQJ LQIRUPDWLRQ DERXW FKHPLFDO

UHDFWLRQV WKURXJK FKHPLFDO HTXDWLRQV

JUDGH ��

� YDULDEOHV ZKLFK LQIOXHQFH FKHPLFDO UHDFWLRQV

� FRPPXQLFDWLQJ LQIRUPDWLRQ DERXW FKHPLFDO

UHDFWLRQV WKURXJK FKHPLFDO HTXDWLRQV

)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� $SSUHFLDWH WKH GLYHUVLW\ RI FKHPLFDO VXEVWDQFHV�

��� 8QGHUVWDQG WKDW DOO VXEVWDQFHV DQG

RUJDQLVPV DUH FRPSRVHG RI FKHPLFDOV�

��� &DWHJRUL]H VXEVWDQFHV DV SXUH VXEVWDQFHV

RU DV PL[WXUHV�

��� ,GHQWLI\ FRPSRQHQWV RI YDULRXV W\SHV RI

PL[WXUHV�

�� ,QYHVWLJDWH WKH FKDUDFWHULVWLFV RI HOHPHQWV�

��� 'HVFULEH FKHPLFDO DQG SK\VLFDO SURSHUWLHV

RI VRPH HOHPHQWV�

��� 'LVFRYHU VLPLODULWLHV DPRQJ WKH SURSHUWLHV

RI WKH HOHPHQWV�

��� ([SODLQ ZK\ V\PEROV DUH XVHG WR UHSUHVHQW

HOHPHQWV�

��� ,GHQWLI\ QDPHV DQG V\PEROV RI HOHPHQWV�

��� 5HFRJQL]H WKH GLVWLQFWLRQ EHWZHHQ HOHPHQWV

DQG FRPSRXQGV�

�� 'LVWLQJXLVK EHWZHHQ FKHPLFDO DQG SK\VLFDO

SURSHUWLHV RI FRPSRXQGV�

��� 2EVHUYH RU PHDVXUH VRPH SK\VLFDO

SURSHUWLHV RI FKHPLFDO HOHPHQWV DQG

FRPSRXQGV�

��� 'HPRQVWUDWH VDIH KDQGOLQJ RI FKHPLFDOV�

��� ,QYHVWLJDWH WKH FKHPLFDO SURSHUWLHV RI

FKHPLFDO FRPSRXQGV�

��� 'HVLJQ VRPH ZD\V WR PRQLWRU WKH SURJUHVV

RI FKHPLFDO UHDFWLRQV�

��� 'HYLVH VRPH SURFHVV ZKLFK PDNHV XVH RI

WKH SURGXFWV RU HIIHFWV RI D FKHPLFDO

UHDFWLRQ�

��� 8QGHUVWDQG KRZ V\PEROV DQG HTXDWLRQV

DUH XVHG WR FRPPXQLFDWH FKHPLFDO

LQIRUPDWLRQ�

�� 8QGHUVWDQG DQG XVH WKH YRFDEXODU\� VWUXFWXUHV�

DQG IRUPV RI H[SUHVVLRQ UHODWHG WR DWRPV DQG

UHDFWLRQV� �&20�

��� *UDGXDOO\ LQFRUSRUDWH WKH YRFDEXODU\ XVHG

WR GHVFULEH FKHPLFDOV DQG UHDFWLRQV LQWR

ZULWWHQ DQG VSRNHQ ODQJXDJH�

��� 5HFRJQL]H V\PEROV XVHG WR UHSUHVHQW

FKHPLFDOV�

�� 6WUHQJWKHQ ERWK LQWXLWLYH� LPDJLQDWLYH WKRXJKW

DQG WKH DELOLW\ WR HYDOXDWH LGHDV� SURFHVVHV�

H[SHULHQFHV DQG REMHFWV LQ PHDQLQJIXO FRQWH[WV�

�&&7�

��� *HQHUDWH� FODVVLI\� DQG H[SORUH UXOHV

XQGHUO\LQJ FDWHJRULHV RI FKHPLFDOV�

��� 3URSRVH JHQHUDOL]DWLRQV ZKLFK H[SODLQ

UHODWLRQVKLSV�

��� 'HVFULEH KRZ SDWWHUQV DQG UHJXODULWLHV DUH

XVHIXO LQ XQGHUVWDQGLQJ FKHPLFDOV�



���

6XJJHVWHG�$FWLYLWLHV

1RWH� (PSKDVL]H VDIHW\ SUHFDXWLRQV

ZKHQHYHU FKHPLFDOV DUH XVHG� 7KH

FKHPLFDOV VKRXOG QHYHU EH KDQGOHG ZLWK

EDUH KDQGV RU WDVWHG� 6DIHW\ JODVVHV RU

JRJJOHV VKRXOG EH ZRUQ� �9DULRXV

UHIHUHQFH PDWHULDOV RQ ODERUDWRU\ VDIHW\

DUH DYDLODEOH� &RQVXOW WKHVH WR

IDPLOLDUL]H \RXUVHOI ZLWK LPSRUWDQW

DVSHFWV RI VDIHW\��

0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH� $Q

,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH

DFWLYLWLHV RU LGHDV IRU DFWLYLWLHV�

® $VN HDFK VWXGHQW JURXS WR SODFH D YDULHW\ RI

VXEVWDQFHV LQ ZDWHU DQG REVHUYH KRZ WKH\

EHKDYH� 5HPLQG WKHP WR UHFRUG DOO REVHUYDWLRQV�

�1RWH� $OZD\V DGG WKH VXEVWDQFHV WR ZDWHU�

1RW RQO\ GRHV WKLV DLG PL[LQJ RI SRZGHUV EXW LW

PD\ EH DQ LPSRUWDQW VDIHW\ SUHFDXWLRQ� 6RPH

DFLGV UHDFW YLROHQWO\ ZKHQ ZDWHU LV DGGHG WR

WKHP� EXW ZKHQ WKH\ DUH DGGHG WR ZDWHU� VLQFH

WKH\ DUH PRUH GHQVH WKDQ ZDWHU� WKH\ PL[ PRUH

HDVLO\��

6RPH H[DPSOHV RI WKLQJV WKH\ PLJKW DGG WR WKH

ZDWHU LQFOXGH� FDQGOH ZD[� VWHHO ZRRO� UXEELQJ

DOFRKRO� ODXQGU\ VRDS� YLQHJDU� EDNLQJ VRGD� FRUQ

VWDUFK� IORXU� VXJDU� SDLQW WKLQQHU �XVH WKLV LQ D

ZHOO YHQWLODWHG DUHD�� $OND 6HOW]HU� WDEOHWV�

FRRNLQJ RLO� VDOW FU\VWDOV� 7DQJ� FU\VWDOV� 0RVW

RI WKHVH DUH FRPPRQO\ DYDLODEOH KRXVHKROG

VXEVWDQFHV�

(PSKDVL]H VDIHW\ SUHFDXWLRQV ZKHQHYHU

FKHPLFDOV DUH XVHG�

$IWHU HDFK VXEVWDQFH KDV EHHQ WHVWHG� WKH

FRQWDLQHU XVHG IRU WHVWLQJ VKRXOG EH ULQVHG RXW

WKRURXJKO\ EHIRUH WKH QH[W WHVW� 3URSHU GLVSRVDO

PHWKRGV VKRXOG EH XVHG IRU HDFK RI WKH

VXEVWDQFHV WHVWHG� 7KH GLVSRVDO PHWKRG YDULHV�

GHSHQGLQJ RQ WKH VXEVWDQFH XVHG� )RU H[DPSOH�

WKH FDQGOH ZD[ VKRXOG QRW EH SRXUHG GRZQ WKH

GUDLQ� EXW FDQ EH SODFHG LQ RUGLQDU\ ZDVWH

FRQWDLQHUV� $ JXLGH IRU GLVSRVDO RI FKHPLFDOV� $

*XLGH WR /DERUDWRU\ 6DIHW\ DQG &KHPLFDO

0DQDJHPHQW LQ 6FKRRO 6FLHQFH $FWLYLWLHV� LV

DYDLODEOH IURP 6DVNDWFKHZDQ (QYLURQPHQW DQG

3XEOLF 6DIHW\ LQ 5HJLQD�

2QFH DOO RI WKH VXEVWDQFHV KDYH EHHQ WHVWHG�

VWXGHQWV VKRXOG GLVFXVV ZKLFK WHVWV PLJKW KDYH

LQYROYHG D FKHPLFDO UHDFWLRQ� $ FODVV GLVFXVVLRQ

FRXOG EH KHOG DV SDUW RI WKH IROORZ�XS WR UHDFK D

FRQVHQVXV RQ WKRVH FRQFOXVLRQV� 'XULQJ WKH

GLVFXVVLRQ� VWXGHQWV VKRXOG EH SUHSDUHG WR

VXSSRUW WKHLU RSLQLRQV� LQGLFDWLQJ ZKDW WKLQJV

ZHUH REVHUYHG ZKLFK OHDG WKHP WR EHOLHYH WKDW

FKHPLFDO FKDQJHV KDG RU KDG QRW WDNHQ SODFH LQ

HDFK WHVW�

,Q PDQ\ FDVHV� WKH GLIIHUHQFH EHWZHHQ D

FKHPLFDO UHDFWLRQ DQG D SK\VLFDO FKDQJH LV QRW

REYLRXV� ,Q WKHVH LQVWDQFHV� D GLVWLQFWLRQ

EHWZHHQ WKHVH WZR GLIIHUHQW W\SHV RI SKHQRPHQD

QHHG QRW EH PDGH�

(QVXUH WKDW ERWK JLUOV DQG ER\V DUH HQFRXUDJHG

WR EH LQYROYHG LQ WKHVH DFWLYLWLHV�

)DFWRUV� $�� $�� %�� %�� %�� %��� &�� &�� &��

&��� &��� (�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ

FKHFNOLVWV� UDWLQJ VFDOHV� DVVHVVPHQW VWDWLRQV�

ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH OHDUQLQJ

JURXSV� LQTXLU\

® 0L[ HTXDO DPRXQWV RI RLO DQG ZDWHU� &RYHU WKH

FRQWDLQHU DQG VKDNH� %DE\ IRRG MDUV RU SLOO YLDOV

ZRUN ZHOO IRU WKLV LQYHVWLJDWLRQ� 2EVHUYH WKH

OLTXLGV DQG UHFRUG REVHUYDWLRQV� 6NHWFK SLFWXUHV

RI ZKDW WKH V\VWHP ORRNV OLNH DW YDULRXV VWDJHV�

6HW WKH FRQWDLQHU DVLGH DQG XVH LW IRU FRPSDULVRQ

GXULQJ WKH QH[W SURFHGXUHV�

5HSHDW� PL[LQJ HJJ ZKLWHV DQG ZDWHU� 6KDNH

ZHOO� 2EVHUYH� UHFRUG� DQG FRPSDUH ZLWK WKH

FRQWURO� 7U\ XVLQJ HJJ \RONV DQG ZDWHU� &RPSDUH

WKLV ZLWK WKH UHVXOWV REWDLQHG XVLQJ HJJ ZKLWHV�

5HSHDW� DGGLQJ VRPH OLTXLG GHWHUJHQW WR DQ RLO

DQG ZDWHU PL[WXUH� 6KDNH DQG REVHUYH� 5HSHDW

DJDLQ� DGGLQJ HJJ ZKLWH WR WKH RLO DQG ZDWHU

PL[WXUH� &RPSDUH DOO UHVXOWV�

)DFWRUV� $�� %�� %�� %�� %��� &�� &�� &�� &���

&��� (�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

VHOI DQG SHHU HYDOXDWLRQ� DVVHVVPHQW VWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ

H[SHULPHQWV� SUREOHP VROYLQJ
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® 8VH D EDOO SRLQW SHQ WR GUDZ D OLQH DORQJ WKH

OHQJWK RI D SLHFH RI ZKLWH SDSHU WRZHO� $GG GURSV

RI ZDWHU� VDOW ZDWHU� UXEELQJ DOFRKRO� FRRNLQJ RLO�

DQG SDLQW WKLQQHU �WKH ORZ RGRXU W\SH�� SODFLQJ

WKH GURSV VR WKDW WKH\ PDNH FRQWDFW ZLWK WKH

OLQH� EXW QRW ZLWK WKH RWKHU GURSV�

7KH WHVWV FDQ EH UHSHDWHG XVLQJ FUD\RQ� SHQFLO�

RU PDUNLQJ SHQ LPSUHVVLRQV RQ WKH SDSHU WRZHO�

)RU HDFK WHVW SHUIRUPHG� VWXGHQWV VKRXOG

REVHUYH WKH ZD\ WKH OLTXLG LQWHUDFWV ZLWK WKH

PDUN RQ WKH SDSHU WRZHO� (YLGHQFH ZKLFK

LQGLFDWHV WKDW D FKHPLFDO UHDFWLRQ PLJKW KDYH

RFFXUUHG VKRXOG EH QRWHG�

$ FRORXU FKDQJH LQ WKLV DFWLYLW\ GRHV QRW

QHFHVVDULO\ LQGLFDWH WKDW D FKHPLFDO FKDQJH KDV

WDNHQ SODFH� 'LIIHUHQW VXEVWDQFHV PD\ EH

PLJUDWLQJ DW GLIIHUHQW UDWHV WKURXJK WKH SDSHU�

7KLV LV VLPLODU WR ZKDW KDSSHQV LQ SDSHU

FKURPDWRJUDSK\� 'LOXWLRQ PD\ DOVR EH

UHVSRQVLEOH IRU WKH FKDQJH LQ FRORXU�

)DFWRUV� $�� %�� %�� %�� %��� &�� &�� &��� (��

*�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ

FKHFNOLVWV� UDWLQJ VFDOHV� RUDO WHVWV� ZULWWHQ

UHSRUWV

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ

H[SHULPHQWV� GLVFXVVLRQ

® $Q LQYLVLEOH ZULWLQJ DFWLYLW\ FDQ EH XVHG WR VKRZ

VWXGHQWV KRZ SKHQROSKWKDOHLQ LQGLFDWRU FKDQJHV

IURP FRORXUOHVV WR SLQN�

2EWDLQ D VPDOO VDPSOH RI SKHQROSKWKDOHLQ

LQGLFDWRU� $ OLWWOH ELW JRHV D ORQJ ZD\� ,W FDQ EH

REWDLQHG IURP D FKHPLVWU\ ODE� ([�OD[� LV

DQRWKHU VRXUFH� $GG ([�OD[ WR ZDWHU DQG ILOWHU WR

REWDLQ D SKHQROSKWKDOHLQ VROXWLRQ�

8VH D IRXQWDLQ SHQ RU SHQ QLEV WR ZULWH ZLWK WKH

SKHQROSKWKDOHLQ VROXWLRQ RQ D VKHHW RI SDSHU�

$OORZ WKH OLTXLG WR GU\� 0LVW WKH VKHHW RI SDSHU

ZLWK DQ DPPRQLD VROXWLRQ IURP DQ DWRPL]HU� 7KH

LQGLFDWRU ZLOO WXUQ SLQN LQ D EDVLF VROXWLRQ�

® 6WHHO ZRRO �LURQ� RIWHQ FRPHV ZLWK D FRDWLQJ RI

JUHDVH WR SUHYHQW LW IURP UXVWLQJ�

7DNH IRXU VDPSOHV RI VWHHO ZRRO� 6RDN WZR LQ

DOFRKRO� 5HPRYH WKH VDPSOHV DQG DOORZ WKHP WR

GU\� 3ODFH RQH RULJLQDO DQG RQH DOFRKRO�VRDNHG

VDPSOH LQ VHSDUDWH FRQWDLQHUV RI ZDWHU� 5HSHDW

ZLWK WKH RWKHU WZR VDPSOHV� XVLQJ VDOW ZDWHU�

/DEHO DOO FRQWDLQHUV� +DYH VWXGHQWV SUHGLFW

ZKDW ZLOO KDSSHQ WR HDFK VDPSOH�

$OORZ DOO VDPSOHV WR UHPDLQ LQ WKH ZDWHU IRU

WKUHH GD\V� 2EVHUYH DQG FRPSDUH WKH UHVXOWV�

0DNH JHQHUDOL]DWLRQV DERXW WKH IDFWRUV WKDW

FRQWULEXWH WR WKH FRUURVLRQ RI LURQ�

7ZLQ ZLWK D 6HFRQGDU\ /HYHO FODVV� $UUDQJH WR

KDYH VWXGHQWV LQ WKH VHQLRU FODVV WDNH VOLGHV RI

HYLGHQFH RI FRUURVLRQ LQ WKH FRPPXQLW\� 7KH\

FDQ UHFHLYH FUHGLW IRU WKHLU SURMHFWV EDVHG RQ

FULWHULD HVWDEOLVKHG E\ WKHLU WHDFKHU DW WKH

6HFRQGDU\ /HYHO� 8VH WKH VOLGHV WR REVHUYH KRZ

PHWDOV FRUURGH� 0DNH VRPH JHQHUDOL]DWLRQV

DERXW WKLQJV WKDW FRQWULEXWH WR WKH FRUURVLRQ RI

PHWDOV�

® &RPSDUH VRPH FU\VWDOV WR WKH SURGXFWV IRUPHG

ZKHQ FKHPLFDO UHDFWLRQV RFFXU� 'LVVROYH VRPH

HSVRP VDOWV LQ ZDWHU� 3RXU RII VRPH RI WKH

VROXWLRQ LQWR DQ HYDSRUDWLQJ GLVK DQG DOORZ WKH

OLTXLG WR HYDSRUDWH� $GG DPPRQLD WR WKH

UHPDLQLQJ HSVRP VDOW VROXWLRQ� $OORZ WKH

PL[WXUH WR VHWWOH� 'HFDQW WKH FOHDU OLTXLG DQG

DOORZ LW WR HYDSRUDWH� &RPSDUH WKH DPPRQLXP

VXOSKDWH FU\VWDOV IRUPHG ZLWK WKH RULJLQDO HSVRP

VDOWV�

5HSHDW� UHSODFLQJ HSVRP VDOWV ZLWK DOXP� $GG

YLQHJDU WR WKH SUHFLSLWDWH� (YDSRUDWH DQG

FRPSDUH WKH SURGXFW WR WKH SRZGHU SURGXFHG

ZKHQ DQ DOXP VROXWLRQ LV DOORZHG WR HYDSRUDWH�

® 0DNH VDWXUDWHG VDOW VROXWLRQV� 8VH VRGLXP

FKORULGH �WDEOH VDOW�� SRWDVVLXP FKORULGH �VDOW

VXEVWLWXWH�� DQG SRZGHUHG DOXP�

+DQJ D ZHLJKWHG VWULQJ LQ WKH VDOW VROXWLRQV� $V

HYDSRUDWLRQ RFFXUV� WRS XS E\ DGGLQJ PRUH

VDWXUDWHG VDOW VROXWLRQ� 2QFH WKH FU\VWDOV KDYH

JURZQ IRU VHYHUDO ZHHNV� UHPRYH DQG GU\ WKHP�

2EVHUYH WKHP FDUHIXOO\ ZLWK D KDQG PDJQLILHU�

'UDZ WKH VKDSH RI WKH FU\VWDOV� +DYH VWXGHQWV

GLVFXVV WKH REVHUYDWLRQV�

® $GG VRPH WDEOH VDOW WR YLQHJDU� 7KH VROXWLRQ ZLOO

FOHDQ SHQQLHV� $IWHU D QXPEHU RI SHQQLHV KDYH

EHHQ FOHDQHG XVLQJ WKH VROXWLRQ� DGG D QDLO WR WKH

VROXWLRQ DQG REVHUYH ZKDW KDSSHQV�

$GG VRPH EDNLQJ VRGD WR KRW ZDWHU DQG GLVVROYH�

3RXU WKH PL[WXUH LQWR DQ DOXPLQXP WUD\� 3XW D

WDUQLVKHG SLHFH RI VLOYHUZDUH LQWR WKH WUD\ DQG

OHW LW VWDQG IRU DERXW DQ KRXU� 5HPRYH WKH

VLOYHUZDUH� ULQVH ZLWK WDS ZDWHU� DQG GU\ LW�

&RPSDUH LW WR DQRWKHU WDUQLVKHG
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SLHFH RI VLOYHUZDUH ZKLFK GLG QRW UHFHLYH WKLV

WUHDWPHQW�

0DQ\ FRPPHUFLDO SURFHVVHV LQYROYH FKHPLFDO

UHDFWLRQV� 3URGXFWV FDQ EH SXUFKDVHG IRU

FOHDQLQJ FRSSHU DQG UHPRYLQJ WDUQLVK IURP

VLOYHU� 0RVW RI WKHVH SURGXFWV KDYH EHHQ

GHYHORSHG XVLQJ DQ XQGHUVWDQGLQJ RI FKHPLVWU\�

7KH SURGXFWV KDYH LPSRUWDQW DSSOLFDWLRQV LQ RXU

OLYHV�

7KLV DFWLYLW\ WDNHV VRPH RI WKH P\VWHU\ RXW RI

KRZ WKHVH SURGXFWV ZRUN� ,W DOVR KHOSV WR VKRZ

VWXGHQWV WKDW LQH[SHQVLYH DOWHUQDWLYHV FDQ

VRPHWLPHV EH IRXQG WR UHSODFH H[SHQVLYH

SURGXFWV ZKLFK HVVHQWLDOO\ GR WKH VDPH WKLQJ�

7KLV KHOSV WR GHYHORS D VHQVH RI FRQVXPHU

DZDUHQHVV WR KHOS WKH HQYLURQPHQW�

® 3RXU DERXW �� P/ RI YLQHJDU LQWR D SRS ERWWOH�

3XW VRPH EDNLQJ SRZGHU LQ D EDOORRQ� 7DS WKH

EDNLQJ SRZGHU VR WKDW LW JRHV GRZQ WR WKH

ERWWRP RI WKH EDOORRQ�

)LW WKH RSHQLQJ RI WKH EDOORRQ RYHU WKH PRXWK RI

WKH SRS ERWWOH� /LIW WKH EDOORRQ DQG VKDNH WKH

FRQWHQWV LQWR WKH SRS ERWWOH� :KHQ WKH EDNLQJ

SRZGHU DQG WKH YLQHJDU PL[� D FKHPLFDO UHDFWLRQ

WDNHV SODFH� *DV LV UHOHDVHG� 7KH EDOORRQ

H[SDQGV� 'R WKLV RQ D PDVV EDODQFH WR VKRZ WKDW

PDVV LV FRQVHUYHG GXULQJ D FKHPLFDO UHDFWLRQ�

/LPHZDWHU �VDWXUDWHG FDOFLXP K\GUR[LGH

VROXWLRQ� DYDLODEOH IURP D FKHPLVWU\ ODE� FDQ EH

XVHG WR WHVW WKH JDV� 5HPRYH WKH EDOORRQ ZLWKRXW

DOORZLQJ WKH JDV WR HVFDSH� 3ODFH D VWUDZ RYHU

WKH HQG RI WKH EDOORRQ� 7KHQ SODFH WKH VWUDZ LQ

WKH OLPHZDWHU WR DOORZ WKH FDUERQ GLR[LGH JDV

IURP WKH EDOORRQ WR PL[ ZLWK WKH OLPHZDWHU�

/LPHZDWHU WXUQV FORXG\ LQ WKH SUHVHQFH RI

FDUERQ GLR[LGH JDV�

8VLQJ D VWUDZ� H[KDOH LQWR WKH OLPHZDWHU� :KHUH

GRHV WKH FDUERQ GLR[LGH LQ WKH H[KDOHG EUHDWK

FRPH IURP" �([WHQG WKLV LQWR +HDOWK� GLVFXVVLQJ

KXPDQ UHVSLUDWLRQ��

® &ROOHFW VDPSOHV RI FKHPLFDO HOHPHQWV� 6RPH

VKRXOG EH HDV\ WR ILQG � FRSSHU� LURQ� DOXPLQXP �

DQG RWKHUV PRUH GLIILFXOW� 6RPH SHULRGLF WDEOHV

KDYH SLFWXUHV RI WKH HOHPHQWV� 2QH VXFK LWHP LV

������ IURP

%RUHDO /DERUDWRULHV

���� 0DWWDZD $YHQXH
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+DYH HDFK JURXS RI VWXGHQWV VHOHFW RQH RI WKH

HOHPHQWV WR UHVHDUFK� 7KH\ VKRXOG WU\ WR ILQG

RXW� LWV V\PERO� ZKHQ LW ZDV GLVFRYHUHG� WKH

QDPH RI WKH VFLHQWLVW ZKR ILUVW GLVFRYHUHG RU

LGHQWLILHG LW� WKH SK\VLFDO DQG FKHPLFDO

SURSHUWLHV RI WKH HOHPHQW� WKH XVHV RI WKH

HOHPHQW� WKH QDPHV RI RWKHU HOHPHQWV WKDW KDYH

VLPLODU FKHPLFDO SURSHUWLHV�

*URXSV FRXOG SUHSDUH D SRVWHU VXPPDUL]LQJ WKH

UHVXOWV RI WKHLU ILQGLQJV RU UHSRUW WKHLU ILQGLQJV

LQ D VWRU\ RU SRHP� D VRQJ� RU DQ LQWHUYLHZ ZLWK D

JURXS PHPEHU SOD\LQJ WKH SDUW RI WKH HOHPHQW�

+DYH WKH HQWLUH FODVV DWWHPSW WR GHYHORS D

FODVVLILFDWLRQ VFKHPH IRU WKH HOHPHQWV WKDW KDYH

EHHQ LQYHVWLJDWHG� EDVHG RQ WKHLU SK\VLFDO DQG

FKHPLFDO SURSHUWLHV� %HFDXVH RQO\ D VPDOO

QXPEHU RI HOHPHQWV ZHUH UHVHDUFKHG� WKH

FODVVLILFDWLRQ H[WHQVLRQ RI WKLV DFWLYLW\ LV

DQDORJRXV WR HDUO\ DWWHPSWV DW FODVVLI\LQJ

HOHPHQWV EDVHG RQ WKHLU SHULRGLFLW\�

7KH SXEOLF QDWXUH RI VFLHQFH LV UHYHDOHG WKURXJK

WKH DFWLYLW\� 0DQ\ VFLHQWLILF ILQGLQJV KDYH EHHQ

SXEOLVKHG LQ D YDULHW\ RI UHVRXUFHV DQG DUH

DYDLODEOH IRU SHRSOH WR XVH� (YHU\RQH EHQHILWV

ZKHQ VFLHQWLILF LQIRUPDWLRQ LV GLVFORVHG LQ WKLV

ZD\�

&RUUHODWH WKLV DFWLYLW\ ZLWK WKH GLVSOD\ RI WKH

WDEOH RI HOHPHQWV DW WKH 6DVNDWFKHZDQ 6FLHQFH

&HQWUH LQ 5HJLQD�

® 3ODFH D YDULHW\ RI V\PEROV RQ VPDOO LQGH[ FDUGV�

6RPH H[DPSOHV DUH 5RPDQ DQG $UDELF

QXPHUDOV� V\OODELFV� FKDUDFWHUV IURP (QJOLVK�

)UHQFK� RU RWKHU DOSKDEHWV� V\PEROV RI HOHPHQWV�

DQG IODJV� 3DVV WKHP DURXQG� 7HOO WKH VWXGHQWV

WKDW WKH\ DOO KDYH VRPHWKLQJ LQ FRPPRQ� 7U\ WR

HVWDEOLVK WKDW WKH\ DUH DOO V\PEROV� XVHG WR

UHSUHVHQW VRPHWKLQJ HOVH� %UDLQVWRUP DQG OLVW RI

VRPH RI WKH UHDVRQV ZK\ V\PEROV DUH XVHG�

'HYHORS WKH FRQQHFWLRQ RI WKH V\PEROV XVHG DQG

WKH HOHPHQWV WKH\ UHSUHVHQW� ([SODLQ WKDW VRPH

V\PEROV DUH XVHG WR VLPSOLI\ QRWDWLRQ� :ULWH

GRZQ WKH QDPHV RI D IHZ FKHPLFDO FRPSRXQGV�

6KRZ KRZ V\PEROV DUH XVHG WR UHSUHVHQW WKHP�

(VWDEOLVK WKDW XVLQJ V\PEROV PDNHV LW HDVLHU IRU

SHRSOH WR FRPPXQLFDWH LQ ZULWWHQ IRUP� 7R

UHLQIRUFH WKLV� VKRZ KRZ WZR ��GLJLW QXPEHUV

ZRXOG EH H[SUHVVHG LQ $UDELF DQG 5RPDQ

QXPHUDOV� �6RPH PHWKRGV IRU H[SUHVVLQJ WKLQJV

LQ ZULWWHQ IRUP DUH PRUH FXPEHUVRPH WR XVH

WKDQ RWKHUV��
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:ULWH WKH IROORZLQJ GHVFULSWLYH VHQWHQFH GRZQ RQ

WKH EODFNERDUG�

0DJQHVLXP PHWDO UHDFWV ZLWK R[\JHQ

JDV WR SURGXFH PDJQHVLXP R[LGH DQG

KHDW�

:ULWH WKH FKHPLFDO HTXDWLRQ IRU WKLV XQGHUQHDWK

WKH VHQWHQFH�

�0J � 2� ���! �0J2 � KHDW

&RPSDUH WKH ZULWWHQ GHVFULSWLRQ RI WKH FKHPLFDO

UHDFWLRQ ZLWK LWV V\PEROLF GHVFULSWLRQ DV D

FKHPLFDO HTXDWLRQ� 1RWH� 7R GHPRQVWUDWH WKLV

FKHPLFDO UHDFWLRQ LQ FODVV� REWDLQ D VPDOO SLHFH RI

PDJQHVLXP ULEERQ� +ROG RQH HQG RI WKH

PDJQHVLXP ULEERQ ZLWK PHWDO WRQJV� /LJKW WKH

IUHH HQG RI WKH ULEERQ� $ EULJKW IODPH ZLOO UHVXOW�

7KH PDJQHVLXP ULEERQ ZLOO FKDQJH WR D ILQH

ZKLWH SRZGHU� &DXWLRQ� 7KLV UHDFWLRQ

SURGXFHV KHDW� ,I WKH EXUQLQJ PDJQHVLXP

IDOOV� LW FRXOG VHYHUHO\ EXUQ DQ\WKLQJ LW

WRXFKHV� 3HUIRUP WKLV GHPRQVWUDWLRQ RYHU D

SURWHFWLYH PDW�

6FLHQFH UHOLHV KHDYLO\ RQ WKH XVH RI V\PEROV DQG

V\PEROLF UHSUHVHQWDWLRQV LQ RUGHU WR FRQYH\

LQIRUPDWLRQ� &KHPLFDO DQG PDWKHPDWLFDO

HTXDWLRQV DUH FRPPRQ H[DPSOHV� %URZVLQJ

WKURXJK DQ DGYDQFHG VFLHQFH WH[WERRN UHYHDOV

WKH XVH RI D ZLGH YDULHW\ RI RWKHU V\PEROV�

:LWKRXW WKH XVH RI WKHVH V\PEROV�

FRPPXQLFDWLQJ VFLHQWLILF LQIRUPDWLRQ LQ ZULWWHQ

IRUP ZRXOG EH YHU\ DZNZDUG DQG WLPH�

FRQVXPLQJ�

® 3OD\ D JDPH RI FKHPLFDO ELQJR� 3ODFH WKH

V\PEROV RI VRPH HOHPHQWV LQ WKH FHOOV RI D JULG WR

PDNH XS WKH ELQJR FDUGV� 3UHSDUH HQRXJK FDUGV

VR WKDW HDFK VWXGHQW� RU HDFK JURXS� JHWV D FDUG�

&DOO RXW WKH QDPH RI DQ HOHPHQW� ,I WKH V\PERO RI

WKDW HOHPHQW LV RQ WKH FDUG� LW LV FRYHUHG� DV LQ

UHJXODU ELQJR�

® 'URS D VXJDU FXEH LQWR D JODVV RI FROG ZDWHU�

2EVHUYH WKH VXJDU FXEH IRU DERXW �� WR ��

PLQXWHV� 0DQ\ FKDQJHV WDNH SODFH� +DYH

VWXGHQWV REVHUYH DQG UHFRUG WKH FKDQJHV WKDW

DUH QRWHG�

5HSHDW D VHFRQG WLPH� XVLQJ D JODVV RI FROG ZDWHU

DQG D JODVV RI KRW ZDWHU� 6LPXOWDQHRXVO\ GURS D

VXJDU FXEH LQ HDFK� 2EVHUYH DQG UHFRUG DOO

FKDQJHV WKDW WDNH SODFH� 'LVFXVV WKH GLIIHUHQFHV

EHWZHHQ KRZ WKH VXJDU FXEH EHKDYHV LQ FROG

ZDWHU DQG LQ KRW ZDWHU� +DYH VWXGHQWV PDNH

LQIHUHQFHV DERXW ZK\ WKH VXJDU FXEH EHKDYHV

GLIIHUHQWO\ GHSHQGLQJ RQ WKH WHPSHUDWXUH RI WKH

ZDWHU�

7KLV DFWLYLW\ KHOSV WR UHLQIRUFH LGHDV DERXW KRZ

PROHFXOHV EHKDYH� 7KH UDWH DW ZKLFK WKH VXJDU

FXEH GLVVROYHV FDQ DOVR EH UHODWHG WR FROOLVLRQV�

7KH DYHUDJH ZDWHU PROHFXOH LV PRYLQJ PRUH

UDSLGO\ LQ KRW ZDWHU WKDQ LQ FROG ZDWHU� 7KLV

DOORZV WKH VXJDU FXEH WR GLVVROYH IDVWHU LQ KRW

ZDWHU� 7KH IDFW WKDW ZDWHU DQG VXJDU �FRPELQH�

HDVLO\ LPSOLHV WKH H[LVWHQFH RI DWWUDFWLYH IRUFHV

EHWZHHQ WKHP�

6RPH VWXGHQWV PD\ ILQG WKDW UHFRUGLQJ DOO

REVHUYDWLRQV LQ WKLV DFWLYLW\ LV WHGLRXV� 6R PDQ\

GLIIHUHQW WKLQJV DUH KDSSHQLQJ� DQG LW LV QRW HDV\

WR UHFRUG WKHVH HYHQWV GHVFULSWLYHO\� (PSKDVL]H

WKH LPSRUWDQFH RI FDUHIXO UHFRUGLQJ� &HUWDLQ

REVHUYDWLRQV VKRXOG QRW EH GLVPLVVHG DV EHLQJ

OHVV VLJQLILFDQW WKDQ RWKHUV� 2QH QHYHU NQRZV

ZKLFK REVHUYDWLRQV PD\ WXUQ RXW WR EH WKH

FULWLFDO RQHV LQ D VFLHQWLILF LQYHVWLJDWLRQ�

® 5HXVH D QXPEHU RI XVHG PHWDO FRQWDLQHUV ZLWK

OLGV� VXFK DV FRIIHH FDQV� 7DSH KHDY\ REMHFWV

LQVLGH VRPH RI WKH FRQWDLQHUV� LQ GLIIHUHQW

SRVLWLRQV� 3XW VDQG LQ DQRWKHU FRQWDLQHU� JUDYHO

LQ DQRWKHU� DQG PDUEOHV LQ \HW DQRWKHU� 1XPEHU

HDFK FRQWDLQHU�

:RUNLQJ LQ JURXSV� KDYH VWXGHQWV SHUIRUP

H[SHULPHQWV LQ RUGHU WR WU\ WR GHYHORS DQG WHVW

DQ K\SRWKHVLV DERXW ZKDW PLJKW EH LQVLGH HDFK

FRQWDLQHU� 7KH ILUVW WHVW WKH\ GR ZRXOG VHUYH WR

HVWDEOLVK DQ K\SRWKHVLV� 3UHGLFWLRQV FDQ WKHQ EH

PDGH DERXW KRZ WKH FDQ PLJKW EHKDYH ZKHQ

VXEMHFWHG WR DQRWKHU WHVW� 7KH VHFRQG DQG DQ\

VXEVHTXHQW WHVWV KHOS WR UHILQH RU UHSODFH WKDW

K\SRWKHVLV� EDVHG RQ WKH QHZ HYLGHQFH� ,I WKH

SUHGLFWLRQV DUH DQ DFFXUDWH UHIOHFWLRQ RI ZKDW

WDNHV SODFH� WKHQ WKH LQLWLDO K\SRWKHVLV KDV EHHQ

IXUWKHU VXEVWDQWLDWHG�

6RPH H[DPSOHV RI WKH W\SHV RI WHVWV WKDW WKH\

PLJKW GHFLGH WR XVH FRXOG EH� VKDNH WKH FDQ� WLS

WKH FDQ XSVLGH GRZQ� UROO WKH FDQ GRZQ DQ

LQFOLQHG SODQH� UROO WKH FDQ DORQJ WKH IORRU�

(PSKDVL]H WKDW DOO RI WKH WHVWV VKRXOG EH

QRQGHVWUXFWLYH �� WKDW LV� WKH FRQWDLQHUV FDQQRW

EH RSHQHG RU GDPDJHG ZKHQ WHVWV DUH SHUIRUPHG

RQ WKHP�

0DNH VXUH WKDW HDFK JURXS JHWV WR WHVW DOO RI WKH

QXPEHUHG FRQWDLQHUV� 2QFH WKLV KDV EHHQ GRQH�

KROG D �V\PSRVLXP�� DW ZKLFK UHSUHVHQWDWLYHV

IURP HDFK JURXS SUHVHQW WKHLU ILQGLQJV� 6HH LI
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FRQVHQVXV FDQ EH UHDFKHG UHJDUGLQJ WKH PRVW

OLNHO\ FRQWHQWV RI HDFK FDQ� :KHWKHU RU QRW

FRQVHQVXV LV UHDFKHG� KDYH VWXGHQWV GLVFXVV

ZKDW WKH\ KDYH OHDUQHG DERXW KRZ

LQYHVWLJDWLRQV DUH FDUULHG RXW� DQG KRZ UHVXOWV

DUH VKDUHG�

'LVFXVV WKH XVH RI QRQGHVWUXFWLYH REVHUYDWLRQ LQ

VFLHQFH� 7KHUH DUH PDQ\ H[DPSOHV WKDW FDQ EH

XVHG WR LOOXVWUDWH WKLV� 7KH XVH RI H[SORUDWRU\

WHFKQLTXHV LQ PHGLFLQH� VXFK DV XOWUDVRXQG�

[�UD\V� &$7 VFDQV� RU ILEUHVFRSHV� VHUYH DV JRRG

LOOXVWUDWLRQV� (PSKDVL]H VRPH RI WKH UHDVRQV

ZK\ WKH QHHG H[LVWV IRU QRQGHVWUXFWLYH WHVWLQJ�

® 6HW XS WKH IROORZLQJ GHPRQVWUDWLRQ ZKHQ

VWXGHQWV DUH QRW SUHVHQW� 7LH D PDJQHW WR WKH

HQG RI D VWULQJ� $WWDFK WKH HQG RI WKH VWULQJ WR D

UXOHU� DQG WDSH WKH UXOHU VHFXUHO\ WR D GHVN� VR

WKDW WKH HQG RQ ZKLFK WKH VWULQJ LV WLHG LV

VXVSHQGHG RYHU WKH HGJH� 7KH PDJQHW VKRXOG

KDQJ GRZQ RQ WKH VWULQJ� IRUPLQJ D SHQGXOXP�

$GMXVW WKH OHQJWK RI WKH VWULQJ VR WKDW WKH

PDJQHW LV VXVSHQGHG D IHZ FHQWLPHWUHV DERYH

WKH IORRU�

%HQHDWK WKH SHQGXOXP�PDJQHW� SODFH D IHZ GLVN

PDJQHWV LQ DQ LUUHJXODU SDWWHUQ RQ WKH IORRU�

&RYHU WKRVH PDJQHWV ZLWK D SLHFH RI FORWK RU D

ODUJH SLHFH RI SDSHU�

:LWK WKH VWXGHQWV ZDWFKLQJ� VZLQJ WKH

SHQGXOXP EDFN DQG UHOHDVH LW� 2EVHUYH WKH

PRWLRQ RI WKH SHQGXOXP� 6HH LI WKH\ FDQ VXJJHVW

ZKDW LV FDXVLQJ WKH SHQGXOXP WR EHKDYH

HUUDWLFDOO\� ,I WKH\ DUH DEOH WR SURSRVH WKDW RWKHU

PDJQHWV XQGHU WKH FORWK RU SDSHU PLJKW EH

FDXVLQJ WKH LQWHUDFWLRQ� KDYH WKHP FRQVLGHU WKH

V\VWHP IXUWKHU WR GHWHUPLQH LI VLPLODU RU

RSSRVLWH PDJQHWLF SROHV DUH LQIOXHQFLQJ WKH

PRWLRQ RI WKH PDJQHW�

7KLV LV DQ H[DPSOH RI PDNLQJ LQIHUHQFHV DERXW

XQVHHQ REMHFWV DQG IRUFHV IURP REVHUYDWLRQV�

6LPLODU LQIHUHQFHV PXVW EH PDGH DERXW DWRPV�

VLQFH DOWKRXJK ZH FDQ
W VHH WKHP� ZH PDNH

DVVXPSWLRQV DERXW ZKHUH WKH\ DUH DQG KRZ WKH\

DFW EDVHG RQ FKHPLFDO UHDFWLRQV�

® )LOO RQH JODVV ZLWK FROG ZDWHU DQG DQRWKHU JODVV

ZLWK KRW ZDWHU� 3ODFH ERWK JODVVHV RQ D IODW

VXUIDFH� 3XW D GURS RI IRRG FRORXULQJ LQWR D JODVV

RI FROG ZDWHU� 3ODFH DQRWKHU GURS RI IRRG

FRORXULQJ LQWR D JODVV RI KRW ZDWHU� 0DNH VXUH

WKDW WKH JODVVHV DUH QRW VKDNHQ� 2EVHUYH WKH

ZD\ WKH IRRG FRORXULQJ GLVSHUVHV WKURXJKRXW WKH

ZDWHU� 7KLV DFWLYLW\ FDQ EH UHDOO\ GUDPDWLF ZKHQ

GRQH LQ SHWUL GLVKHV RQ WKH RYHUKHDG SURMHFWRU�

8VH WKH REVHUYDWLRQV WR PDNH LQIHUHQFHV DERXW

ZKDW PLJKW EH GLIIHUHQW DW WKH PROHFXODU OHYHO LQ

WKH ZDWHU LQ RUGHU WR FDXVH WKH GURS RI IRRG

FRORXULQJ WR GLIIXVH PRUH UDSLGO\ LQ WKH ZDUP

ZDWHU�

$ YDULDWLRQ RI WKLV DFWLYLW\ LV WR XVH WHD EDJV LQ

HTXDO DPRXQWV RI KRW DQG FROG ZDWHU� *HQWO\

SODFH WKH EDJ RQ WKH VXUIDFH RI HDFK� 'R QRW VWLU�

2EVHUYH HDFK IRU D SHULRG RI DERXW �� PLQXWHV�

&RPSDUH ZKDW KDSSHQV�

® +DOI�ILOO RQH EHDNHU RU MDU ZLWK LFH ZDWHU �EHORZ

�(&�� DQRWKHU ZLWK ZDWHU DW DERXW ��(& DQG D

WKLUG ZLWK ZDWHU DW DERXW ��(&� ���(& LV D

W\SLFDO KRW WDS ZDWHU WHPSHUDWXUH�� 3UHGLFW ZKDW

ZLOO KDSSHQ ZKHQ õ RI DQ $OND�6HOW]HU� WDEOHW

LV GURSSHG LQWR HDFK EHDNHU� +RZ ZLOO WKH

UHDFWLRQ WLPHV YDU\" &RPSOHWH WKH LQYHVWLJDWLRQ

DQG UHFRUG WKH UHVXOWV LQ D FKDUW" :K\ GLG WKH

UHVXOWV RFFXU DV WKH\ GLG"

:KDW WLPH ZRXOG EH UHTXLUHG IRU D ZKROH WDEOHW

WR UHDFW LQ ��(& ZDWHU" :KDW ZRXOG WKH WLPH EH

IRU õ WDEOHW WR UHDFW LQ ��(& ZDWHU RU LQ ��(&

ZDWHU" ,I D VHFRQG õ WDEOHW LV SXW LQ D MDU ZKHUH

RQH WDEOHW KDV DOUHDG\ UHDFWHG� GRHV LW WDNH WKH

VDPH WLPH DV WKH ILUVW WDEOHW" :KDW DUH RWKHU

WKLQJV WR LQYHVWLJDWH DERXW WKLV V\VWHP"
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(DUWKTXDNHV�DQG�9ROFDQRHV

8QLW�RYHUYLHZ

$OWKRXJK HDUWKTXDNHV DQG YROFDQRHV DUH YLROHQW

HYHQWV FDSDEOH RI FDXVLQJ PXFK GHVWUXFWLRQ DQG

WHUURU� WKHUH LV D IDVFLQDWLRQ DERXW WKHP WKDW

PDNHV WKLV DQ LQWHUHVWLQJ DUHD RI VWXG\� 7KH XVH RI

YLGHRWDSH� SLFWXUHV� DQG QHZVSDSHU DFFRXQWV FDQ

KHOS EULQJ WR OLIH VRPH DVSHFWV RI WKHVH SKHQRPHQD�

ZKLFK� IRUWXQDWHO\� DUH XQNQRZQ WR PRVW

6DVNDWFKHZDQ VWXGHQWV�

,Q WKLV XQLW� VWXGHQWV FRQVLGHU WKH FDXVHV DQG

HIIHFWV RI HDUWKTXDNHV DQG YROFDQRHV� ,Q JUDGH ��

WKH HYLGHQFH IRU WKH SODWH WHFWRQLF WKHRU\� LQFOXGLQJ

HDUWKTXDNH DQG YROFDQR ]RQHV� ZLOO EH FRQVLGHUHG LQ

PRUH GHSWK� 'LVFXVV ZLWK WKH VWXGHQWV WKH XVH RI

KLVWRULFDO HYLGHQFH DV ZHOO DV GDWD FROOHFWHG WRGD\

LQ XQGHUVWDQGLQJ HDUWKTXDNHV DQG YROFDQRHV� EXW

GRQ
W GHDO DW OHQJWK ZLWK SODWH WHFWRQLFV� 5HYLHZ WKH

XQLW RXWOLQH DQG WKH REMHFWLYHV RI WKH JUDGH � XQLW

7KH 0RYLQJ &UXVW EHIRUH SODQQLQJ WKLV XQLW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ

DGYHUWLVHPHQWV� OHWWHUV WR SDUHQWV� DQG QHZVSDSHU

HGLWRULDOV DERXW WKH DFWLYLWLHV DQG GLVFRYHULHV RI

VFLHQFH FODVV DUH RQO\ WKUHH VWUDWHJLHV WKURXJK

ZKLFK VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI

WKH FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG� $FWLYLWLHV

LQFOXGLQJ ZULWLQJ FRPSRQHQWV DUH IRXQG LQ WKH

6XJJHVWHG DFWLYLWLHV VHFWLRQ RI WKLV XQLW�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

7KH DFWLYLW\ LQYROYLQJ $OND�6HOW]HU� LQ ZDWHU LQ

WKH 6XJJHVWHG DFWLYLWLHV VHFWLRQ RI WKH JUDGH VL[

&KHPLFDOV DQG 5HDFWLRQV XQLW LV DQ H[FHOOHQW

RQH IRU D VFLHQFH FKDOOHQJH DFWLYLW\� 6HYHUDO

FKDOOHQJLQJ H[WHQVLRQV DUH VXJJHVWHG DW LWV HQG�

%XLOGLQJ D SDSLHU�PDFKp PRGHO RI D YROFDQR LV

SUREDEO\ QRW D FKDOOHQJH DFWLYLW\� ,QYHVWLJDWLQJ WKH

FDVH IRU FOLPDWH FKDQJH LQGXFHG E\ FRQWLQHQWDO GULIW

DV D FDXVH IRU GLQRVDXU H[WLQFWLRQ ZRXOG EH D

FKDOOHQJH DFWLYLW\�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� SXEOLF�SULYDWH

%� FKDQJH

%� LQWHUDFWLRQ

%� IRUFH

%�� FDXVH�HIIHFW

%�� SUHGLFWDELOLW\

&� FODVVLI\LQJ

&�� SUHGLFWLQJ

&�� DQDO\]LQJ

'� VFLHQFH� WHFKQRORJ\ DQG WKH HQYLURQPHQW

(� XVLQJ DXGLR�YLVXDO DLGV

(� PDQLSXODWLYH DELOLW\

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� LQWHUHVW
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&RQFHSW�GHYHORSPHQW

JUDGH �

� JHRWKHUPDO HQHUJ\

� IRUPDWLRQ RI LJQHRXV DQG VHGLPHQWDU\ URFNV

JUDGH �

� VDWHOOLWH UHPRWH VHQVLQJ RI LQIRUPDWLRQ DERXW WKH

VXUIDFH RI WKH (DUWK DQG RWKHU FHOHVWLDO ERGLHV

� XVHV RI JHRWKHUPDO HQHUJ\

JUDGH �

� SODWH WHFWRQLF WKHRU\

� 3DQJDHD DQG FRQWLQHQWDO GULIW

� 6DVNDWFKHZDQ
V ODWLWXGH WKURXJK WKH DJHV

)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� ([SODLQ WKH FDXVHV DQG HIIHFWV RI HDUWKTXDNHV�

��� ([DPLQH WKH FDXVHV RI HDUWKTXDNHV�

��� 'HVFULEH WKH HIIHFWV RI HDUWKTXDNHV�

��� 5HFRJQL]H WKDW HDUWKTXDNHV RFFXU

IUHTXHQWO\ LQ VRPH UHJLRQV�

��� 'HVFULEH WKH VKRFN ZDYHV SURGXFHG E\

HDUWKTXDNHV�

��� 5HODWH WKH HIIHFWV RI DQ HDUWKTXDNH WR WKH

DPRXQW RI HQHUJ\ UHOHDVHG�

��� ,QWHUSUHW WKH PHDQLQJ RI QXPEHUV RQ WKH

5LFKWHU VFDOH�

��� ([SODLQ VDIHW\ SURFHGXUHV GXULQJ DQ

HDUWKTXDNH�

��� ([DPLQH PHWKRGV RI SUHGLFWLQJ

HDUWKTXDNHV�

�� ([SODLQ WKH FDXVHV DQG HIIHFWV RI YROFDQRHV�

��� ([DPLQH WKH FDXVHV RI YROFDQRHV�

��� 'HVFULEH WKH HIIHFWV RI YROFDQRHV�

��� /RFDWH WKH 3DFLILF 5LP RI )LUH�

��� &ODVVLI\ YROFDQRHV DFFRUGLQJ WR WKHLU

PHWKRG RI IRUPDWLRQ�

��� ([SODLQ KRZ PDJPD FDQ HPHUJH DV

YROFDQLF IORZ�

�� ,QYHVWLJDWH WKH WKHRU\ RI SODWH WHFWRQLFV�

��� &RQVLGHU HDUWKTXDNHV DQG YROFDQRHV DV

GLUHFW HYLGHQFH RI FUXVWDO PRYHPHQW�

��� 5HFRJQL]H WKDW IRUFHV ZLWKLQ WKH (DUWK FDQ

SURGXFH IROGV DQG IDXOWV�

��� 8VH PRGHOV WR H[SODLQ KRZ WKH IRUFHV RI

FRPSUHVVLRQ� WHQVLRQ� DQG VKHDULQJ

FRQWULEXWH WR WKH SURGXFWLRQ RI

HDUWKTXDNHV�

��� &RPSDUH WKH IRUFHV LQYROYHG LQ PRXQWDLQ

EXLOGLQJ WR WKRVH LQYROYHG LQ HDUWKTXDNHV�

��� ([DPLQH VRPH LQGLUHFW HYLGHQFH RI FUXVWDO

PRYHPHQW�

��� 8VH PRGHOV WR LOOXVWUDWH WKH WKHRU\ RI SODWH

WHFWRQLFV�

��� 5HODWH SODWH WHFWRQLF WKHRU\ WR FRQWLQHQWDO

GULIW WKHRU\�

�� 8VH D ZLGH UDQJH RI SRVVLELOLWLHV IRU GHYHORSLQJ

VWXGHQWV
 NQRZOHGJH RI HDUWKTXDNHV DQG

YROFDQRHV� �&20�

��� 'LVFXVV� GHVFULEH� DQG ZULWH DERXW WKHLU

LGHDV DERXW HDUWKTXDNHV DQG YROFDQRHV

XVLQJ WKHLU RZQ ODQJXDJH�

��� &RQVWUXFW FRQFHSW ZHEV� GLDJUDPV� DQG

PRGHOV WR VKRZ WKHLU XQGHUVWDQGLQJ�

��� &RPSRVH GLYHUJHQW TXHVWLRQV DERXW

HDUWKTXDNHV DQG YROFDQRHV DQG GLVFXVV

SRVVLEOH UHVSRQVHV WR WKRVH TXHVWLRQV�

��� 5HSKUDVH RU RXWOLQH ZKDW WKH\ KDYH KHDUG

DQG UHDG DERXW HDUWKTXDNHV DQG YROFDQRHV�

�� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG�

HYDOXDWHG� UHILQHG DQG FKDQJHG ZLWKLQ WKLV DUHD

RI VFLHQFH� �&&7�

��� $SSUHFLDWH WKH XVH RI PRGHOV� FRPSXWHU

VLPXODWLRQV� DQG LQGLUHFW HYLGHQFH LQ DQ

DUHD QRW DPHQDEOH WR GLUHFW

H[SHULPHQWDWLRQ�

��� )RFXV DWWHQWLRQ RQ WKHLU RZQ NQRZOHGJH

DQG JDSV LQ NQRZOHGJH LQ WKLV DUHD�

��� ,GHQWLI\ JDSV LQ VFLHQWLVW
V XQGHUVWDQGLQJ

RI WKHVH SKHQRPHQD�
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6XJJHVWHG�DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ

6FLHQFH� $Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH

0LGGOH /HYHO �� .H\ 5HVRXUFH &RUUHODWLRQV

GHVFULEH DFWLYLWLHV RU LGHDV IRU DFWLYLWLHV�

® 7KH &KLQHVH DUH WKH ILUVW SHRSOH RQ UHFRUG WR

LQYHQW D GHYLFH IRU GHWHUPLQLQJ WKH LQWHQVLW\ RI

DQ HDUWKTXDNH� DQG WKH GLUHFWLRQ RI RULJLQ� +DYH

VWXGHQWV UHVHDUFK WKLV GHYLFH DQG FRPSDUH LW WR

PRGHUQ VHLVPRJUDSKV� &RQVLGHU VLPLODULWLHV

EHWZHHQ WKH DQFLHQW DQG PRGHUQ GHYLFHV� DV ZHOO

DV WKHLU GLIIHUHQFHV�

'LYLGH WKH FODVV LQWR WZR JURXSV� ,Q WKH OLEUDU\�

DVN RQH JURXS WR UHVHDUFK DQFLHQW PHDQV RI

HDUWKTXDNH GHWHFWLRQ� ZKLOH WKH VHFRQG JURXS

UHVHDUFKHV PRGHUQ WHFKQLTXHV� 'HYHORS YLVXDO

FKDUWV VKRZLQJ H[DPSOHV RI PRGHUQ DQG DQFLHQW

PHWKRGV� &RPSDUH WKH PHWKRGV�

)DFWRUV� $�� %�� %�� %�� %��� '�� (�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQV�

SRUWIROLRV� SUHVHQWDWLRQV� H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH OHDUQLQJ

JURXSV� UHSRUWV

® 6XSSO\ JURXSV RI VWXGHQWV ZLWK D KDUG ERLOHG

HJJ� D OHDWKHU VRFFHU EDOO� D JOREH� DQG FXWRXW

VKDSHV UHSUHVHQWLQJ HDFK RI WKH FRQWLQHQWV�

$V LQ DQ\ JURXS VLWXDWLRQ� HQFRXUDJH VWXGHQWV WR

ZRUN FRRSHUDWLYHO\ GXULQJ WKH WDVNV� $VVLJQ

SHRSOH LQ HDFK JURXS WR EH UHVSRQVLEOH IRU

PDQLSXODWLQJ HTXLSPHQW� REVHUYLQJ� UHFRUGLQJ�

DQG UHSRUWLQJ� $VN VWXGHQWV FKRRVH GLIIHUHQW

UROHV GXULQJ VXEVHTXHQW DFWLYLWLHV�

(PSKDVL]H WKDW HDFK RI WKH REMHFWV WKH\ KDYH

DFWV DV D PRGHO WR KHOS XQGHUVWDQG FRQWLQHQWDO

GULIW� $VN WKH JURXSV WR FUHDWH DQDORJLHV WKDW

VKRZ KRZ HDFK REMHFW FDQ UHSUHVHQW WKH (DUWK�

7KH KDUG ERLOHG HJJ KDV D WKLQ RXWHU VKHOO� 7KLV

LV DQDORJRXV WR WKH (DUWK
V FUXVW� 7KH HJJ ZKLWH

UHSUHVHQWV WKH PDQWOH� DQG WKH \RON WKH FRUH� %\

FUDFNLQJ WKH VKHOO� VWXGHQWV PLJKW FRQYH\ WKH

LGHD WKDW WKH FUXVW FDQ EH WKRXJKW RI DV

FRQVLVWLQJ RI VHFWLRQV� UDWKHU WKDQ FRQWLQXRXV�

XQGLVWXUEHG PDWWHU�

7KH VRFFHU EDOO FDQ UHLQIRUFH WKDW FRQFHSW DERXW

WKH (DUWK
V FUXVW� 7KH VHFWLRQV RI WKH EDOO DUH DOO

MRLQHG WRJHWKHU� 7KHVH DUH DQDORJRXV WR WKH

SODWHV RQ WKH FUXVW�

7KH JOREH SURYLGHV D UHIHUHQFH IRU FRQVLGHULQJ

WKH RWKHU REMHFWV� ,I WKH JOREH KDV UHOLHI FRQWRXUV

RQ LW� WKRVH PLJKW LQGLFDWH ZKHUH UHJLRQV RI WKH

SODWHV PHHW� VLPLODU WR WKH ERXQGDULHV EHWZHHQ

WZR FRQQHFWHG SDWFKHV RQ WKH VRFFHU EDOO�

)LQDOO\� WKH VKDSHV RI WKH FRQWLQHQWV FDQ

UHLQIRUFH WKH LGHD RI FRQWLQHQWDO GULIW� +DYH

VWXGHQWV DUUDQJH WKH FRQWLQHQWV RQ D VXUIDFH�

XVLQJ WKH JOREH WR SODFH WKH VKDSHV LQ WKHLU

UHODWLYH SRVLWLRQV� $VN WKHP WR WU\ WR PRYH WKH

FRQWLQHQWV WRJHWKHU� DV LI WKH\ ZHUH PRYLQJ WKH

SLHFHV LQ D ODUJH MLJVDZ SX]]OH XQWLO WKH\ ILQG WKH

EHVW ILW� 2QFH WKH\ KDYH WKH EHVW ILW� KDYH WKHP

VORZO\ UHWXUQ WKH FRQWLQHQWV EDFN WR WKHLU

RULJLQDO SRVLWLRQ� QRWLQJ WKH GLUHFWLRQ WKDW HDFK

RQH PRYHV� $FFRUGLQJ WR WKH WKHRU\ RI

FRQWLQHQWDO GULIW� IRUFHV ZLWKLQ WKH (DUWK FDXVH

WKH FRQWLQHQWV WR PRYH LQ WKLV ZD\� �

)DFWRUV� %�� %�� %�� %��� %��� &��� (�� (�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� RUDO

DVVHVVPHQW� JURXS HYDOXDWLRQV

,QVWUXFWLRQDO 0HWKRGV� V\QHFWLFV� VLPXODWLRQV

® %XLOG D PRGHO WR LOOXVWUDWH WKH ZRUNLQJ RI D

VHLVPRJUDSK� -XVW XQGHU WKH ULP RI DQ LFH FUHDP

SDLO� FXW D URXQG KROH ODUJH HQRXJK IRU D GULQNLQJ

VWUDZ WR JR WKURXJK ZLWKRXW DQ\ IULFWLRQ� $WWDFK

D FRUN RU VPDOO VW\URIRDP EORFN WR RQH RI D VWUDZ

ZLWK D VWUDLJKW SLQ� )LOO WKH SDLO ZLWK ZDWHU VR

WKDW WKH FRUN IORDWV ZKHQ WKH VWUDZ LV LQVHUWHG

WKURXJK WKH KROH� /HQJWKHQ WKH VWUDZ RQ WKH

RXWVLGH RI WKH SDLO E\ DGGLQJ DQRWKHU VWUDZ WR LWV

HQG�

$OWHUQDWLYHO\� WDSH D PLUURU WR WKH VXUIDFH RI D

WDEOH RU GHVN� 6KLQH D EHDP RI OLJKW RQ WKH

PLUURU VR WKDW LW UHIOHFWV RQWR D ZDOO�

,Q HLWKHU FDVH� VKDNH WKH WDEOH RQ ZKLFK WKH

PRGHO LV VXSSRUWHG DQG REVHUYH WKH HIIHFWV RQ WKH

VWUDZ RU RQ WKH UHIOHFWHG OLJKW� UHVSHFWLYHO\�

)DFWRUV� $�� %�� %�� %�� %��� %��� '�� (�� (��

)�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

SUHVHQWDWLRQV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ�

LQTXLU\
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® $UUDQJH VHYHUDO FRORXUHG OD\HUV RI PRGHOOLQJ FOD\

LQWR ORQJ� QDUURZ VWULSV� /D\ RQH OD\HU RQ WRS RI

WKH RWKHU� +ROG WKH VWDFN RI FOD\ VWDFNV DW HDFK

HQG DQG SXVK WKH FHQWUH GRZQ TXLFNO\� 2EVHUYH

ZKDW KDSSHQV� 8VLQJ D VHFRQG VLPLODU VWDFN�

ZDUP WKH VWDFN YHU\ JUDGXDOO\ LQ D KRW ZDWHU

EDWK� $JDLQ JUDVS WKH VWDFN DW ERWK HQGV DQG

SUHVV GRZQ YHU\ VORZO\ DQG JHQWO\� 2EVHUYH

ZKDW KDSSHQV DQG FRPSDUH LW ZLWK ZKDW

RFFXUUHG WKH ILUVW WLPH�

5HSHDW WKH WHVWV� SODFLQJ GLIIHUHQW NLQGV RI IRUFHV

RQ ERWK HQGV RI WKH VWDFN� 7U\ SXOOLQJ ERWK HQGV

DSDUW� SXVKLQJ ERWK HQGV WRJHWKHU� RU WZLVWLQJ

ERWK HQGV LQ RSSRVLWH GLUHFWLRQV� ,Q HDFK FDVH�

REVHUYH DQG UHFRUG WKH SDWWHUQ SURGXFHG�

([DPLQH GLDJUDPV RI IROGLQJ� EHQGLQJ� DQG

ULIWLQJ LQ URFN IRUPDWLRQV� 7U\ WR VLPXODWH WKRVH

IRUPDWLRQV XVLQJ WKH OD\HUHG PRGHOOLQJ FOD\�

$Q\ RWKHU REMHFWV WKDW FDQ EH SUHVVHG LQWR

GLVWLQFW OD\HUV FDQ EH XVHG� &DUSHW VDPSOHV�

WRZHOV� RU HYHQ D OD\HUHG FKRFRODWH EDU ZRXOG

ZRUN� 6ORZ� JUDGXDO SUHVVXUH UHVXOWV LQ IROGLQJ�

5DSLG FKDQJHV LQ SUHVVXUH FDXVHV FUDFNLQJ�

® ([DPLQH SKRWRJUDSKV RI FHOHVWLDO ERGLHV WDNHQ

GXULQJ VSDFH PLVVLRQV� /RRN IRU HYLGHQFH RQ WKH

VXUIDFH RI WKH ERG\ ZKLFK PLJKW LQGLFDWH WKH

SUHVHQFH RI D FUDWHU� ,V WKHUH DQ\ ZD\ WR WHOO LI

WKH FUDWHU ZDV IRUPHG E\ D PHWHRULWH RU YROFDQLF

DFWLYLW\" $Q LQWHUHVWLQJ PRGHO WR H[DPLQH WKLV LV

WR EULQJ D SRW RI &UHDP RI :KHDW� WR D ERLO�

([DPLQH WKH DFWLRQ RQ WKH VXUIDFH� 'URS VRPH

PDUEOHV LQ DQG REVHUYH WKH SDWWHUQV IRUPHG

ZKHQ WKH\ VWULNH WKH VXUIDFH� /RRN IRU DQ\

VLPLODULWLHV DQG GLIIHUHQFHV� &DXWLRQ� 7KH KRW

PDWHULDO FRXOG FDXVH VHYHUH EXUQV� +DYH

HYHU\RQH VWDQG EDFN ZKHQ REVHUYLQJ WKLV� $YRLG

VSODWWHULQJ RU VHW XS D VDIHW\ VKLHOG ZKHQ

GURSSLQJ PDUEOHV LQWR WKH SRW� 'RQ
W WU\ WR

UHPRYH WKH PDUEOHV ZKLOH WKH &UHDP RI :KHDW LV

VWLOO KRW�

/RRN DV ZHOO IRU HYLGHQFH RI HDUWKTXDNHV� 6HH LI

WKHUH PLJKW EH ZD\V WKDW WKRVH SDWWHUQV FRXOG EH

VFUXWLQL]HG FORVHO\ WR PDNH VXUH WKH\ ZHUH QRW

FDXVHG E\ HURVLRQ� ,V WKHUH DQ\ HYLGHQFH RI SODWH

WHFWRQLFV HOVHZKHUH LQ RXU 6RODU 6\VWHP"

® ([DPLQH PDSV ZKLFK VKRZ WKH UHJLRQV RQ (DUWK

ZKHUH HDUWKTXDNH HSLFHQWUHV PRVW IUHTXHQWO\

RFFXU� DQG UHJLRQV ZKHUH YROFDQLF DFWLYLW\ LV

PRVW SUHYDOHQW� /RRN IRU SDWWHUQV� VLPLODULWLHV�

DQG GLIIHUHQFHV� &RPSDUH WKHVH ZLWK DQRWKHU

PDS ZKLFK RXWOLQHV WKH ERXQGDULHV RI WKH

(DUWK
V SODWHV� :KDW LQIHUHQFHV FDQ EH GUDZQ

DERXW DQ\ UHJLRQV ZKHUH VLPLODULWLHV H[LVW"

® 3ODFH D EDJ RI LFH FXEHV DW RQH HQG RI D VKDOORZ�

WUDQVSDUHQW EDNLQJ GLVK� )LOO WKH WUD\ ZLWK KRW

ZDWHU� :DLW VHYHUDO PLQXWHV EHIRUH SURFHHGLQJ WR

WKH QH[W VWHS�

$GG D IHZ GURSV RI IRRG FRORXULQJ� GURS E\ GURS�

$GG WKHP MXVW EHORZ WKH VXUIDFH RI WKH ZDWHU�

QHDU WKH FHQWUH RI WKH SDQ� $YRLG VWLUULQJ� LQ

RUGHU WKDW WKH PL[LQJ LV GRQH DV PXFK E\

FRQYHFWLRQ FXUUHQWV DV SRVVLEOH� 2EVHUYH WKH

PRWLRQ RI WKH IRRG FRORXULQJ DV FRQYHFWLRQ

FXUUHQWV GHYHORS�

8VH WKLV DFWLYLW\ WR LOOXVWUDWH PRYHPHQW ZLWKLQ

WKH (DUWK FDXVHG E\ FRQYHFWLRQ�

$QRWKHU LOOXVWUDWLRQ RI FRQYHFWLRQ LV WKH W\SH RI

GHFRUDWLYH WDEOH ODPS WKDW ZDV TXLWH SRSXODU LQ

WKH ODWH ����V� 7KHVH ODPSV FRQWDLQHG WZR

GLIIHUHQW NLQGV RI OLTXLGV LQ WKHP� 2QH IRUPHG

WKLFN JOREV ZKLFK PRYHG XS ZKHQ KHDWHG E\ WKH

EXOE DW WKH ERWWRP RI WKH ODPS� 7KH JOREV ZRXOG

KRYHU LQ WKH FRORXUHG OLTXLG WKH\ ZHUH LQ�

IRUPLQJ VRPH LQWHUHVWLQJ SDWWHUQV� $V WKH JOREV

FRROHG GRZQ� WKH\ ZRXOG EHJLQ WR IDOO EDFN WR WKH

ERWWRP RI WKH ODPS�

® +DYH VWXGHQWV NHHS D VFUDS ERRN RQ HDUWKTXDNHV

DQG YROFDQRHV� 7KH\ FDQ LQFOXGH DQ\ FOLSSLQJV RI

DUWLFOHV IURP QHZVSDSHUV DQG PDJD]LQHV WKDW

WKH\ KDSSHQ WR QRWLFH WKURXJKRXW WKH VFKRRO

\HDU� 1HZV VWRULHV DERXW WKH HIIHFWV WKDW

HDUWKTXDNHV DQG YROFDQRHV KDYH RQ SHRSOH ZRXOG

EH HVSHFLDOO\ LQWHUHVWLQJ LQ RUGHU WR HVWDEOLVK WKH

FRQFHUQ WKDW VRFLHW\ PXVW GHYHORS D EHWWHU

XQGHUVWDQGLQJ RI WKHVH SKHQRPHQD� $UW ZRUN�

GLDU\ HQWULHV� SRHPV� DQG RWKHU LQIRUPDWLRQ

FRXOG EH FUHDWHG LQ WKH MRXUQDOV DV ZHOO� 7KHVH

FRXOG EH JURXS RU LQGLYLGXDO SURMHFWV�

7KURXJKRXW WKH \HDU� VWXGHQWV FRXOG VKDUH ZKDW

WKH\ KDYH LQ WKHLU VFUDS ERRNV ZLWK RWKHU

VWXGHQWV�

5HPHPEHU� WKH VFKRRO UHVRXUFH FHQWUH LV D VRXUFH

RI FXUUHQW LQIRUPDWLRQ�

® +DYH VWXGHQWV UHVHDUFK IDPRXV HDUWKTXDNHV RU

YROFDQRHV� ILQGLQJ RXW DV PXFK DV WKH\ FDQ DERXW

WKHP� $ORQJ ZLWK WKLV� LW ZRXOG EH LQWHUHVWLQJ LI

WKH\ FRXOG SODFH WKH HYHQW ZLWKLQ LWV KLVWRULFDO

FRQWH[W� 2WKHU VFLHQWLILF GHYHORSPHQWV� DV ZHOO DV

PDMRU ZRUOG HYHQWV FRXOG EH GHVFULEHG� 7KLV

ZRXOG KHOS WR LQWHJUDWH 6FLHQFH ZLWK 6RFLDO

6WXGLHV� 6RPH JRRG
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FRQQHFWLRQV FRXOG EH PDGH ZLWK 8QLW �� GHDOLQJ

ZLWK WKH SK\VLFDO JHRJUDSK\ RI ORFDWLRQ� DQG 8QLW

� GHDOLQJ ZLWK WKH KLVWRULFDO JHRJUDSK\ RI

LQWHUDFWLRQ LQ WKH JUDGH � 6RFLDO 6WXGLHV

FXUULFXOXP�

%HORZ DUH VRPH IDPRXV HDUWKTXDNHV DQG

YROFDQRHV IURP PRUH UHFHQW WLPHV�

6RPH IDPRXV HDUWKTXDNHV�

'DWH 3ODFH

���� &DOFXWWD

���� /LVERQ

������� 1HZ 0DGULG� 0LVVRXUL

���� 6DQ )UDQFLVFR

���� $QFKRUDJH

���� 6DQ )UDQFLVFR

6RPH IDPRXV YROFDQRHV�

'DWH 3ODFH

�� 0RXQW 9HVXYLXV� ,WDO\

���� 9ROFDQR /DNL� ,FHODQG

���� 6XPEDZD� ,QGRQHVLD

���� .UDNDWRD

���� 0RXQW 3HOpH� 0DUWLQLTXH

���� 0W� 6DLQW +HOHQV

���� 1HYDGD GHO 5XL] �$PHUR� &ROXPELD�

���� /DNH 1\RV� &DPHURRQ

���� 3LQDWXER� 3KLOOLSLQHV

���� 0D\RQ� 3KLOOLSLQHV

® 2Q )HEUXDU\ �� ����� SULRU WR WKH RQVHW RI D

PDMRU HDUWKTXDNH LQ +DLFKHQJ� &KLQD� SHRSOH

QRWLFHG VWUDQJH EHKDYLRXU LQ DQLPDOV� 3HWV

ZRXOG VXGGHQO\ GLVDSSHDU� )URJV DQG ILVK EURNH

WKURXJK LFH�FRYHUHG ULYHUV� )DUP DQLPDOV ZRXOG

PDNH VWUDQJH QRLVHV DQG EHKDYH LQ XQXVXDO

ZD\V� 6LPLODU DFFRXQWV RI VWUDQJH DQLPDO

EHKDYLRXU SULRU WR HDUWKTXDNHV KDYH EHHQ PDGH

LQ 1RUWK $PHULFD� -LP %HUNODQG� D JHRORJLVW DQG

UHVHDUFKHU� FODLPV WR KDYH IRXQG D FRUUHODWLRQ

EHWZHHQ WKH RFFXUUHQFH RI DQ HDUWKTXDNH DQG

WKH QXPEHU RI PLVVLQJ SHW DQQRXQFHPHQWV WKDW

DSSHDU LQ WKH ORFDO QHZVSDSHU SULRU WR WKH

HDUWKTXDNH� �6HH:RPDQ
V :RUOG� -DQXDU\ ���

������ +H FODLPV WKDW WKH QXPEHU RI PLVVLQJ SHW

DQQRXQFHPHQWV LQ WKH FODVVLILHG VHFWLRQV

LQFUHDVHG IRU D IHZ GD\V SULRU WR D PDMRU

HDUWKTXDNH� �+H XVHV RWKHU LQIRUPDWLRQ� VXFK DV

WLGDO IRUFHV DQG JH\VHU JDSV LQ DGGLWLRQ WR �JRQH

JDWRV�� /RV JDWRV LV 6SDQLVK IRU FDWV�� &RXOG WKLV

VXJJHVW WKDW DQLPDO EHKDYLRXU PD\ EH D FOXH WR

D QHZ

ZD\ RI SUHGLFWLQJ HDUWKTXDNHV DQG ZDUQLQJ

SHRSOH RI WKH LPSHQGLQJ GDQJHU"

'HYHORS DQ DFWLYLW\ WR LQYHVWLJDWH WKLV LGHD

IXUWKHU� 5HVHDUFK DFFRXQWV RI VWUDQJH DQLPDO

EHKDYLRXU SULRU WR HDUWKTXDNHV� 7U\ WR GHYHORS

�DQG WHVW� LI SRVVLEOH� D K\SRWKHVLV ZKLFK PLJKW

DFFRXQW IRU WKH VWUDQJH DQLPDO EHKDYLRXU�

$OWHUQDWLYHO\� LQYHVWLJDWH WKH FODLPV DERXW D

FRUUHODWLRQ EHWZHHQ PLVVLQJ SHW DQQRXQFHPHQWV

LQ WKH FODVVLILHG DGV DQG WKH RQVHW RI D PDMRU

HDUWKTXDNH� 2EWDLQ EDFN LVVXHV RI QHZVSDSHUV

IURP DQ DUHD ZKLFK ZDV VWUXFN E\ DQ

HDUWKTXDNH� VXFK DV 6DQ )UDQFLVFR RQ 2FWREHU

��� ����� *HW VHYHUDO FRSLHV RI QHZVSDSHUV IURP

6DQ )UDQFLVFR D IHZ PRQWKV EHIRUH WKH

HDUWKTXDNH� WKH IHZ GD\V LQ VXFFHVVLRQ OHDGLQJ

XS WR WKH HDUWKTXDNH� DQG VHYHUDO PRQWKV DIWHU

WKH HDUWKTXDNH� /RFDO RU UHJLRQDO OLEUDULHV PD\

EH DEOH WR REWDLQ WKLV LQIRUPDWLRQ WKURXJK LQWHU�

OLEUDU\ ORDQ�

&ROOHFW DOO PLVVLQJ SHW LQIRUPDWLRQ IURP WKH

FODVVLILHG DGV DQG DQDO\]H WKH LQIRUPDWLRQ WR VHH

LI VWXGHQWV ILQG DQ\ UHODWLRQVKLS EHWZHHQ WKH

QXPEHU RI SHW DQQRXQFHPHQWV DQG WKH RQVHW RI

DQ HDUWKTXDNH� 5HSHDW XVLQJ RWKHU QHZVSDSHUV

HLWKHU IURP WKH VDPH DUHD� RU IURP VRPH RWKHU

DUHD ZKHUH D GLIIHUHQW HDUWKTXDNH GLVDVWHU WRRN

SODFH�

,QWHUYLHZV FRXOG EH FRQGXFWHG ZLWK SHRSOH ZKR

VSHQG D JUHDW GHDO RI WLPH ZLWK DQLPDOV� WR DVN

WKHP LI WKH\ FDQ VXEVWDQWLDWH DQ\ RI WKH FODLPV�

7KH FODVV FRXOG DOVR FRUUHVSRQG ZLWK WKH

VFLHQWLVWV ZKR KDYH PDGH WKH FODLPV DERXW

DQLPDO EHKDYLRXU� VR WKDW WKH VWXGHQWV FRXOG

ILQG RXW KRZ WKH UHVHDUFK ZDV FRQGXFWHG� �,Q

RUGHU WR GXSOLFDWH WKH UHVHDUFK� WKLV ZRXOG EH

YHU\ XVHIXO LQIRUPDWLRQ��

5HODWH WKLV DFWLYLW\ WR SHW EHKDYLRXU EHIRUH DQG

GXULQJ D WKXQGHUVWRUP� 7KLV KHOSV WR SXW WKH

DFWLYLW\ ZLWKLQ VRPH SHUVSHFWLYH IDPLOLDU WR

VWXGHQWV�

6WXGHQWV VKRXOG EH LQYROYHG LQ ZULWLQJ WR REWDLQ

EDFN LVVXHV RI WKHVH QHZVSDSHUV� �$OWHUQDWLYHO\�

WKH\ FRXOG VHDUFK IRU WKLV LQIRUPDWLRQ RQ�OLQH� RU

ILQG RXW KRZ LW FRXOG EH ERUURZHG WKURXJK DQ

LQWHUOLEUDU\ ORDQ V\VWHP�� 'XULQJ WKH DFWLYLW\�

WDNH DGYDQWDJH RI WKH RSSRUWXQLW\ WR LQYHVWLJDWH

QHZVSDSHUV IRU GLIIHUHQW NLQGV RI LQIRUPDWLRQ�

/RFDO QHZVSDSHUV RIIHU D IDVFLQDWLQJ JOLPSVH RI

FXOWXUH DQG OLIHVW\OHV�
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® (DUWKTXDNH OHJHQGV DUH IRXQG LQ GLIIHUHQW

FXOWXUHV� +HUH DUH D IHZ H[DPSOHV�

7KH ZRUOG UHVWV EHWZHHQ WKH GLYLQH SLOODUV RI

)DLWK� +RSH� DQG &KDULW\� :KHQ WKH GHHGV RI

KXPDQV ZHDNHQV DQ\ RI WKH SLOODUV� WKH (DUWK

VKDNHV� �5RPDQLD�

7KH (DUWK LV KHOG XS E\ IRXU HOHSKDQWV

VWDQGLQJ RQ WKH EDFN RI D WXUWOH� 7KH WXUWOH

VWDQGV RQ D FREUD� ,I DQ\ RI WKHVH DQLPDOV

PRYHV� WKH (DUWK WUHPEOHV DQG VKDNHV� �,QGLD�

7KH GHYLO PDNHV JLDQW ULSV LQ WKH (DUWK� +H

DQG KLV IULHQGV XVH WKH FUDFNV ZKHQ WKH\ ZDQW

WR FRPH XS DQG VWLU XS VRPH WURXEOH RQ (DUWK�

�0H[LFR�

7KH (DUWK UHVWV RQ D VOHG GULYHQ E\ WKH JRG

7XOL� 7KH GRJV ZKR SXOO WKH VOHG KDYH IOHDV�

:KHQ WKH GRJV VWRS WR VFUDWFK� WKH (DUWK

VKDNHV� �6LEHULD�

0RWKHU (DUWK KDV D FKLOG ZLWKLQ KHU ZRPE

FDOOHG WKH JRG 5X� :KHQ KH NLFNV DQG

VWUHWFKHV LQVLGH WKH ZRPE� KH FDXVHV

HDUWKTXDNHV� �1HZ =HDODQG�

7KH (DUWK LV D OLYLQJ FUHDWXUH� PXFK OLNH

KXPDQV� 6RPHWLPHV WKH (DUWK JHWV VLFN� ZLWK

IHYHU DQG FKLOOV� :KHQ WKDW KDSSHQV ZH FDQ

IHHO LW VKDNLQJ� �0R]DPELTXH�

3RZHUIXO ZLQGV DUH WUDSSHG DQG KHOG LQ

FDYHUQV LQ WKH (DUWK� 7KH\ VWUXJJOH WR HVFDSH�

(DUWKTXDNHV DUH WKH UHVXOW RI WKHLU VWUXJJOH�

�*UHHFH�

6KDUH DQG GLVFXVV WKHVH DQG RWKHU HDUWKTXDNH

OHJHQGV IURP DURXQG WKH ZRUOG� ([SORUH KRZ

DQDORJLFDO UHDVRQLQJ LV XVHG LQ WKH OHJHQGV� +DYH

VWXGHQWV FRQVLGHU ZK\ WKH DQDORJLHV DUH

DSSURSULDWH� 3HUKDSV VWXGHQWV FDQ GHYHORS WKHLU

RZQ OHJHQGV� DQG VKRZ KRZ WKRVH OHJHQGV UHIOHFW

ZKDW DFWXDOO\ RFFXUV GXULQJ HDUWKTXDNHV�

® 5HVHDUFK WKH VDIHW\ SUHFDXWLRQV WKDW FDQ EH

WDNHQ WR SURWHFW SHRSOH DJDLQVW ORVV RI OLIH GXULQJ

HDUWKTXDNHV� )RU LQVWDQFH� KHUH DUH D YDULHW\ RI

TXHVWLRQV WKDW FRXOG EH UHVHDUFKHG�

,Q DUHDV ZLWK D KLJK ULVN RI GDQJHU IURP

HDUWKTXDNHV� ZKDW GHVLJQ HQJLQHHULQJ

FRQVLGHUDWLRQV FRXOG EH XVHG WR PDNH D EXLOGLQJ

HDUWKTXDNH UHVLVWDQW" :KDW FDQ D SHUVRQ GR WR

UHGXFH WKH ULVN RI EHLQJ LQMXUHG LI DQ HDUWKTXDNH

LV WDNLQJ SODFH" :KDW GR HPHUJHQF\ UHVSRQVH

WHDPV GR WR SUHSDUH IRU GLVDVWHUV LQ DUHDV ZKHUH

WKHUH LV D KLJK ULVN RI DQ HDUWKTXDNH" &RPSDUH

WKH SRWHQWLDO GDQJHU RI HDUWKTXDNHV DQG VDIHW\

SUHFDXWLRQV XVHG DORQJ &DQDGD
V ZHVW FRDVW DQG

LQ &DOLIRUQLD� :KDW SUHFDXWLRQV FDQ EH WDNHQ WR

UHGXFH SRWHQWLDO GDPDJH IURP WLGDO ZDYHV"

$VN VWXGHQWV WR JHQHUDWH RWKHU TXHVWLRQV� $GG

WKRVH TXHVWLRQV RQ D ODUJH FODVVURRP FKDUW DV WKH

VWXGHQWV SURJUHVV LQ WKHLU UHVHDUFK�

® $UH WKHUH DQ\ DFWLYH YROFDQRHV LQ &DQDGD" +DYH

WKHUH EHHQ DQ\ LQ WKH SDVW" ,I \RX KDG WR SUHGLFW

WKH PRVW OLNHO\ SODFH LQ &DQDGD IRU D YROFDQR WR

RFFXU� ZKHUH ZRXOG \RX FKRRVH"

® :K\ DUH WKHUH VR IHZ HDUWKTXDNHV LQ

6DVNDWFKHZDQ" +DV DQ\RQH LQ WKH FODVVURRP RU

LQ WKH IDPLOLHV RI WKH FODVV IHOW DQ HDUWKTXDNH LQ

6DVNDWFKHZDQ" :KHUH KDYH HDUWKTXDNHV

RFFXUUHG LQ 6DVNDWFKHZDQ" :K\ GR WKH\ RFFXU

WKHUH" :KHUH LV WKH PRVW OLNHO\ SODFH LQ &DQDGD

WKDW DQ HDUWKTXDNH ZLOO EH H[SHULHQFHG" ,Q VRPH

VDIHW\ ERRNV� LW UHFRPPHQGV WKDW LI \RX DUH LQ D

FODVVURRP ZKHQ DQ HDUWKTXDNH VWDUWV� WKH EHVW

LGHD LV WR JHW GRZQ RQ WKH IORRU XQGHU \RXU GHVN�

:K\ ZRXOG WKLV EH WKH EHVW SODFH" :K\ ZRXOGQ
W

LW EH EHWWHU WR UXQ RXWVLGH"
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(FRV\VWHPV

8QLW�RYHUYLHZ

/LIH RQ HDUWK GHULYHV IURP D FRPSOH[

LQWHUGHSHQGHQFH DPRQJ ELRWLF DQG DELRWLF

FRPSRQHQWV� 7KLV LV WKH FRQFHSW RI WKH HFRV\VWHP�

7KH ZKROH HDUWK FDQ EH VHHQ DV RQH HFRV\VWHP� RU

HFRVSKHUH� $OWHUQDWLYHO\� LW FDQ EH YLHZHG DV D

VHULHV RI OLQNHG VXEV\VWHPV� 6SHFLHV DQG WKH VSDFHV

WKH\ LQKDELW DUH HTXDOO\ LPSRUWDQW� :H FDQ QRW

VHSDUDWH DQG SULRUL]H WKH FRPSRQHQWV EHFDXVH LQ

IDFW� WKH FRPSRQHQWV KDYH QR PHDQLQJ DSDUW IURP

WKH ZKROH� &RPSRQHQWV VXFK DV ODQG� ZDWHU� DQG DLU

DUH QRW UHVRXUFHV DV PXFK DV WKH\ DUH WKH VRXUFH RI

OLIH�

2IWHQ� WKH YLHZ WKDW VRPHWKLQJ LV ZRUWK VDYLQJ LI LW

KDV HFRQRPLF RU DHVWKHWLF YDOXH WR KXPDQV LV

H[SUHVVHG� $Q H[DPSOH LV �5DLQIRUHVWV VKRXOG EH

VDYHG EHFDXVH ZH KDYHQ
W H[SORUHG WKHP FRPSOHWHO\

\HW� DQG WKHUH PD\ EH PDQ\ YDOXDEOH GUXJV RU

LQWHUHVWLQJ FUHDWXUHV \HW WR EH GLVFRYHUHG��

5DLQIRUHVWV VKRXOG EH SUHVHUYHG EHFDXVH WKH\ DUH D

SDUW RI WKH V\VWHP LQ ZKLFK OLIH KDV GHYHORSHG� DQG

ZH DQWLFLSDWH WKDW UHPRYLQJ SDUW RI WKH V\VWHP ZLOO

KDYH D QHJDWLYH HIIHFW RQ WKH ZKROH V\VWHP�

+XPDQV DUH DQ LPSRUWDQW FRPSRQHQW RI WKH

HFRVSKHUH EXW GR ZH KDYH D OHJLWLPDWH FODLP WR

SULPDF\ LQ WKH V\VWHP"

,Q DGGLWLRQ WR GHYHORSLQJ DQ XQGHUVWDQGLQJ RI ZKDW

WKH HFRV\VWHP LV� VWXGHQWV PXVW EHFRPH GLUHFWO\

LQYROYHG LQ KHOSLQJ WR UHVWRUH DQG SURWHFW LW�

:KHWKHU LW EH E\ FOHDQLQJ XS OLWWHU DURXQG WKH

VFKRRO� GHYHORSLQJ D UHF\FOLQJ SURMHFW� RU ZULWLQJ WR

SROLWLFLDQV DERXW HQYLURQPHQWDO LVVXHV� DFWLRQ WR

KHOS LPSURYH WKH HQYLURQPHQW LV HVVHQWLDO RU

QRWKLQJ� LQ HIIHFW� KDV EHHQ OHDUQHG� :KDW ZLOO

GULYH WKLV DFWLRQ LV D ORYH RI WKH ODQG� /RYH RI WKH

ODQG LV EHVW GHYHORSHG RXW RQ WKH ODQG� ,I VWXGHQWV

FDQ EH JLYHQ RSSRUWXQLWLHV WR GHYHORS VXFK D ORYH

GXULQJ WKLV XQLW� WKH XQGHUVWDQGLQJ DQG DFWLRQ ZLOO

IROORZ�

,Q WKLV FRUH XQLW DV LQ DOO RWKHUV� WZR DGGLWLRQDO

HPSKDVHV DUH LPSRUWDQW� 6FLHQFH ZULWLQJ DQG

UHDGLQJ� DV GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH�

VKRXOG EH LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ

SOD\V RU VNLWV� UHFLSHV IRU UHVWRUDWLRQ RU

SUHVHUYDWLRQ� RU GUDZLQJ FDUWRRQV DUH RQO\ WKUHH

VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG

GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ �DQG LOOXVWUDWHG� ZRUG� 5HDGLQJV IURP

QHZVSDSHUV �(DUWKZDWFK� IRU H[DPSOH�� SRSXODU

PDJD]LQHV� DQG VFLHQFH MRXUQDOV DERXQG� 6WXGHQWV

FDQ XVH WKHVH DV PRGHOV IRU WKHLU ZULWLQJ VW\OH DQG

DV FRPSDULVRQV IRU WKHLU GHYHORSLQJ YLHZ RI QDWXUH

DQG WKH ZRUOG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 7KH WRSLF RI

HFRV\VWHPV RIIHUV SRVVLEO\ WKH ZLGHVW FKRLFH DQG

LQWHUHVW WR VWXGHQWV IRU ILQGLQJ DQG FDUU\LQJ RXW

LQGHSHQGHQW RU VPDOO JURXS LQYHVWLJDWLRQV�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� KROLVWLF

%� LQWHUDFWLRQ

%� RUJDQLVP

%�� FDXVH�HIIHFW

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

%�� SRSXODWLRQ

&� REVHUYLQJ DQG GHVFULELQJ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

(� XVLQJ QDWXUDO HQYLURQPHQWV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� TXHVWLRQLQJ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� LQWHUHVW

*� FRQWLQXRXV OHDUQHU
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&RQFHSW GHYHORSPHQW

JUDGH �

� SODQWV DQG DQLPDOV KDYH LGHQWLILDEOH QHHGV

JUDGH �

� SODQWV DQG DQLPDOV DUH DGDSWHG WR WKHLU KDELWDWV

JUDGH �

� SUHVVXUHV RQ SODQWV DQG DQLPDOV WKURXJK KDELWDW

ORVV

JUDGH �

� FKDUDFWHULVWLFV� LQWHUFRQYHUVLRQV� DQG HIIHFWV RI

HQHUJ\

JUDGH �

� IRRG� ZDWHU� VKHOWHU� VSDFH DV UHTXLUHPHQWV RI OLIH

JUDGH �

� KRZ SODQWV DQG DQLPDOV LQWHUDFW ZLWK HDFK RWKHU

� KRZ SODQWV DQG DQLPDOV LQIOXHQFH WKH VWUXFWXUH

DQG FRQGLWLRQ RI WKHLU HQYLURQPHQW

JUDGH �

� KRZ KXPDQV LQWHUDFW ZLWK DQG DOWHU WKHLU

HQYLURQPHQW

JUDGH ��

� LVVXHV LQ ODUJH VFDOH KXPDQ HQYLURQPHQWDO

LQWHUYHQWLRQ� JOREDO ZDUPLQJ� ZDWHU TXDOLW\� XVH

RI QXFOHDU HQHUJ\

)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� ,QYHVWLJDWH IDFWRUV ZKLFK LQIOXHQFH DQ

HFRV\VWHP�

��� 5HFRJQL]H DELRWLF DQG ELRWLF FRPSRQHQWV RI

DQ HFRV\VWHP�

��� ,GHQWLI\ LQWHUUHODWLRQVKLSV DPRQJ WKH ELRWLF

DQG DELRWLF FRPSRQHQWV RI DQ HFRV\VWHP�

��� $FTXLUH VNLOOV LQ HVWLPDWLQJ WKH SRSXODWLRQ

RI DQ DUHD�

��� $SSUHFLDWH WKH LPSRUWDQFH RI IRRG ZHEV LQ

FRQYH\LQJ LQIRUPDWLRQ DERXW

LQWHUUHODWLRQVKLSV LQ WKH ORFDO FRPPXQLW\�

�� ,QTXLUH LQWR WKH HIIHFWV RI FKDQJH LQ DQ

HFRV\VWHP�

��� ,GHQWLI\ VRPH HYHQWV WKDW FDXVH FKDQJH�

��� ([DPLQH DQ HFRV\VWHP WKDW KDV

H[SHULHQFHG FKDQJH�

��� $SSUHFLDWH WKH IUDJLOH QDWXUH RI

HFRV\VWHPV�

��� ([SODLQ KRZ OLYLQJ RJDQLVPV FRRSHUDWLYHO\

VKDUH DQ HQYLURQPHQW�

��� ,OOXVWUDWH ZD\V WKDW FKDQJH FDVFDGHV

WKURXJK DQ HFRV\VWHP�

��� ,GHQWLI\ FKDQJHV WKDW KDYH JOREDO

LPSOLFDWLRQV�

��� $VVHVV SUHVVXUHV RQ YDULRXV SRSXODWLRQV�

�� 'HYHORS D VHQVH RI UHVSRQVLELOLW\ IRU WKH

SUHVHUYDWLRQ RI WKH HFRVSKHUH�

��� ,GHQWLI\ GLUHFW SHUVRQDO OLQNV WR WKH ORFDO

HFRV\VWHP�

��� ,QYHVWLJDWH WKH LPSDFW WKDW KXPDQV KDYH

RQ HFRV\VWHPV�

��� 5HFRJQL]H WKH UROH WKDW KXPDQV SOD\ LQ

SURWHFWLQJ RU GHVWUR\LQJ HFRV\VWHPV�

��� 'HPRQVWUDWH DFWLRQV WKDW ZLOO HQVXUH WKH

KHDOWK RI WKH ORFDO HFRV\VWHP�

� 8QGHUVWDQG WKH SHUVRQDO� PRUDO� VRFLDO� DQG

FXOWXUDO DVSHFWV RI KRZ ZH LQWHUDFW LQ WKH

HFRVSKHUH� �3696�

��� 8QGHUVWDQG KRZ KXPDQ HPRWLRQDO� PHQWDO�

VSLULWXDO� DQG SK\VLFDO QHHGV DUH PHW

ZLWKLQ WKH HFRV\VWHP�

��� ([SORUH KRZ FXOWXUDO YDOXHV LQIOXHQFH

EHKDYLRXU�

��� &RQVLGHU KRZ RXU GHILQLWLRQ RI QHHGV DQG

ZDQWV LQIOXHQFHV RXU GHFLVLRQV�

� 8QGHUVWDQG KRZ WHFKQRORJ\ ERWK VKDSHV VRFLHW\

DQG LV VKDSHG E\ VRFLHW\� �7/�

��� ([DPLQH WKH LPSDFW RI WHFKQRORJLFDO

FKDQJH RQ WKH ORFDO HFRV\VWHP�

��� 8QGHUVWDQG WKH UHFLSURFDO UHODWLRQVKLSV

EHWZHHQ WKH QDWXUDO DQG FRQVWUXFWHG

ZRUOGV�



���

6XJJHVWHG�DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ

6FLHQFH� $Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH

0LGGOH /HYHO �� .H\ 5HVRXUFH &RUUHODWLRQV

GHVFULEH DFWLYLWLHV RU LGHDV IRU DFWLYLWLHV�

® 5HODWH WKLV XQLW WR WKH XQLW ([SORULQJ 6SDFH�

,Q D VSDFH FRORQ\� DOO WKH LQWHUDFWLQJ V\VWHPV

WKDW VXVWDLQ OLIH PXVW EH SURYLGHG� %UDLQVWRUP

VRPH ZD\V LQ ZKLFK RUJDQLVPV DQG LQRUJDQLF

FRPSRQHQWV LQWHUDFW LQ WKH VSDFH FRORQ\�

(PSKDVL]H WKDW KXPDQ OLIH ZRXOG FHDVH WR H[LVW

LI D EUHDNGRZQ WRRN SODFH LQ WKH HVVHQWLDO

LQWHUDFWLRQV�

7KH (DUWK FDQ EH YLHZHG DV D VSDFHVKLS RU D

VSDFH FRORQ\� /LIH RQ (DUWK LV LQWHUUHODWHG LQ

PXFK WKH VDPH ZD\� $Q\ FKDQJHV LQYDULDEO\

KDYH DQ HIIHFW RQ D YDULHW\ RI OLYLQJ WKLQJV�

&RPSOH[ SDWWHUQV RI GHSHQGHQFH H[LVW� &KDQJHV

LQ RQH HFRV\VWHP LQIOXHQFH RWKHU HFRV\VWHPV�

8OWLPDWHO\� WKH VWXG\ RI FKDQJHV WKDW WDNH SODFH

LQ DQ HFRV\VWHP VKRXOG FRQVLGHU WKH ODUJHU�

JOREDO LPSOLFDWLRQV RI WKRVH FKDQJHV�

)DFWRUV� $�� %�� %�� %��� '�� )�� )�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� FRQWUDFWV� VHOI� DQG

SHHU�DVVHVVPHQWV� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� VLPXODWLRQV�

EUDLQVWRUPLQJ

® +DYH VWXGHQW JURXSV GHYHORS DTXDWLF RU

WHUUHVWULDO HFRV\VWHPV� �7KH VHFWLRQV GHDOLQJ

ZLWK DTXDULD DQG WHUUDULD LQ WKLV &XUULFXOXP

*XLGH JLYH VRPH SUDFWLFDO VXJJHVWLRQV�� 7KH

HFRV\VWHP PXVW EH DV VHOI�VXVWDLQLQJ DV SRVVLEOH�

7KH WHUUDULXP FRXOG VLPXODWH D GHVHUW�

ZRRGODQG� RU SRQG FRPPXQLW\�

(QHUJ\ WUDQVIRUPDWLRQV DQG IRRG ZHEV LQ WKH

HFRV\VWHPV VKRXOG EH H[DPLQHG� +RZ GR WKH

DELRWLF IDFWRUV ZLWKLQ WKH HFRV\VWHP HQDEOH OLIH

WR EH VXVWDLQHG" ,I WKH HFRV\VWHP FKDQJHV ZLWK

WLPH� VWXGHQWV PLJKW FRQVLGHU KRZ WKH FKDQJH

KDV DIIHFWHG OLIH ZLWKLQ WKH HFRV\VWHP�

)DFWRUV� $�� %�� %�� %��� &�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

REVHUYDWLRQ FKHFNOLVWV� JURXS HYDOXDWLRQV

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ�

GLVFXVVLRQ

® (VWLPDWH WKH SRSXODWLRQ RI JUDVV SODQWV RQ D

ODZQ� 6WXGHQWV FDQ UDQGRPO\ VHOHFW DQG PDUN RII

DQ DUHD RI WKH ODZQ� �7KH DUHD ERXQGHG ZLWKLQ

DQ RYHUKHDG WUDQVSDUHQF\ PRXQW� RU KDOI WKDW

DUHD� LV VXLWDEOH�� &RXQW WKH QXPEHU RI JUDVV

SODQWV ZLWKLQ WKH VHOHFWHG DUHD� 5HSHDW WKH

FRXQWLQJ SURFHGXUH ZLWKLQ DQ DUHD RI LGHQWLFDO

VL]H DW WZR RWKHU SODFHV LQ WKH ODZQ� ,I WKHUH DUH

VRPH SODFHV RQ WKH ODZQ ZKHUH WKH JUDVV LV PRUH

VSDUVHO\ GLVWULEXWHG� WKHQ HQVXUH WKDW FRXQWV DUH

WDNHQ LQ WKRVH SODFHV� &RPSDUH WKH WKUHH

SRSXODWLRQ FRXQWV�

7KH VWXGHQWV PLJKW QHHG WR HVWDEOLVK FULWHULD IRU

ZKDW FRQVWLWXWHV D JUDVV �SODQW�� 7KH\ PLJKW

FRQVLGHU WKDW HDFK VWHP HPHUJLQJ IURP WKH

JURXQG UHSUHVHQWV D VLQJOH SODQW� HYHQ WKRXJK

JUDVV VHQGV RXW XQGHUJURXQG VWHPV WKURXJK

YHJHWDWLYH UHSURGXFWLRQ�

&DOFXODWH WKH WRWDO DUHD RI WKH ODZQ� (VWLPDWH

WKH WRWDO QXPEHU RI JUDVV SODQWV LQ WKH ODZQ�

+DYH WKH VWXGHQWV HVWDEOLVK D PHWKRG IRU

GHWHUPLQLQJ WKLV� �'LYLGH WKH WRWDO DUHD RI WKH

ODZQ E\ WKH DUHD XVHG LQ PDNLQJ HDFK FRXQW�

0XOWLSO\ WKH UHVXOW E\ WKH QXPEHU RI SODQWV LQ

WKH FRXQWHG DUHD� 0DNH DQ\ QHFHVVDU\

DGMXVWPHQWV WR WKH FDOFXODWLRQV WR DFFRXQW IRU

VXFK WKLQJV DV EDUH VSRWV RQ WKH ODZQ� FRPSHWLQJ

YHJHWDWLRQ JURZLQJ RQ WKH ODZQ� RU VSDUVH

JURZWK LQ VRPH SODFHV RQ WKH ODZQ��

'LVFXVV WKH LGHD WKDW VRPH HVWLPDWHV KDYH PRUH

FUHGLELOLW\ WKDQ RWKHUV� (VWLPDWHV VKRXOG DOZD\V

EH PRUH WKDQ MXVW �ZLOG JXHVVHV�� 7KH\ PXVW EH

UHDVRQDEOH� $UH WKH UHVXOWV UHDVRQDEOH" &RQVLGHU

DQ\ DVVXPSWLRQV WKDW KDYH EHHQ PDGH LQ

DUULYLQJ DW WKH HVWLPDWH�

&RQVLGHU WKH YDULHW\ RI SODQW VSHFLHV ZLWKLQ D

JLYHQ DUHD� 'RHV D ODUJHU YDULHW\ LQGLFDWH D

KHDOWKLHU HFRV\VWHP" &RQVLGHU ZK\ EDUH VSRWV

H[LVW� $UH WKH\ LQGLFDWLYH RI D KHDOWK\ HFRV\VWHP"

7KLV SURFHGXUH FDQ EH XVHG WR HVWLPDWH

SRSXODWLRQV VXFK DV WUHHV LQ D IRUHVW� ZLOGIORZHUV

RU ZHHGV LQ D ILHOG� SODQWV LQ D ILHOG FURS� DQG VR

RQ�

)DFWRUV� %��� &�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV�

KRPHZRUN� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� SUREOHP VROYLQJ� ILHOG

REVHUYDWLRQV



���

® +DYH VWXGHQWV LQYHVWLJDWH YDULRXV FURSSLQJ

SURFHGXUHV� ([WHQVLRQ DJURORJLVWV� UHJLRQDO VRLO

FRQVHUYDWLRQLVWV� RU ORFDO IDUPHUV FRXOG EH

LQYLWHG WR GLVFXVV YDULRXV WLOODJH WHFKQLTXHV� ZK\

DQG ZKHQ WKH\ DUH XVHG� DQG KRZ WKH WHFKQLTXHV

LPSDFW RQ WKH HQYLURQPHQW� 'LIIHUHQW HTXLSPHQW

DQG DSSURDFKHV WR WLOODJH FRXOG EH H[DPLQHG

GXULQJ IDUP YLVLWV� ,QYLWH VRPHRQH LQWHUHVWHG LQ

RUJDQLF IDUPLQJ WR WDON WR WKH VWXGHQWV DERXW

IDUPLQJ ZLWKRXW WKH XVH RI FKHPLFDOV�

&URS VSHFLDOLVWV RU H[WHQVLRQ DJURORJLVWV FRXOG EH

LQWHUYLHZHG RQ PHWKRGV RI FURS URWDWLRQ�

® +DYH VWXGHQWV ZRUN LQ JURXSV WR VWDNH RII � P E\

� P VWXG\ SORWV LQ D ILHOG� 8VH SRVWV DQG VWULQJ WR

PDUN RII WKH DUHD� +DYH HDFK JURXS H[DPLQH

WKHLU DUHD FDUHIXOO\� 7KH\ VKRXOG ORRN IRU DQ\

HYLGHQFH RI SODQW DQG DQLPDO OLIH� DV ZHOO DV DQ\

V\PELRWLF UHODWLRQVKLSV WKDW H[LVW�

)RU VXFFHVVIXO JURXS ZRUN� DOO VWXGHQWV PXVW

FRQWULEXWH WR WKH JURXS HIIRUW� (QFRXUDJH

VWXGHQWV WR VKDUH DQG URWDWH WKH UHVSRQVLELOLWLHV

IRU WKH UHTXLUHG WDVNV� VXFK DV LQYHVWLJDWLQJ�

REVHUYLQJ� UHFRUGLQJ� DQG UHSRUWLQJ�

0DJQLI\LQJ JODVVHV� VPDOO JDUGHQ WRROV IRU

GLJJLQJ� VFLVVRUV� WZHH]HUV� DVVRUWHG MDUV DQG

FRQWDLQHUV ZLWK OLGV� VKRH ER[HV� DQG SODVWLF EDJV

DUH VRPH WKLQJV WKDW VWXGHQWV PLJKW XVH LQ WKLV

DFWLYLW\� :KLOH WKH LQYHVWLJDWLRQ LV WDNLQJ SODFH�

VWXGHQWV FDQ FROOHFW VDPSOHV IRU IXUWKHU

LQYHVWLJDWLRQ LQ WKH FODVVURRP�

6WXGHQWV VKRXOG UHFRUG WKH NLQG DQG QXPEHU RI

HDFK RUJDQLVP WKH\ ILQG LQ WKHLU SORW� $Q\

LQGLUHFW HYLGHQFH RI OLIH� VXFK DV DQLPDO

GURSSLQJV RU EXUURZV� VKRXOG DOVR EH QRWHG�

6WXGHQWV VKRXOG WU\ WR GHWHUPLQH LI RUJDQLF

PDWWHU RQ WKH JURXQG FDPH IURP SODQWV ZLWKLQ

WKH SORW RU ZDV WUDQVSRUWHG LQ IURP HOVHZKHUH�

'LJ XS VRPH RI WKH VRLO LQ WKH SORW DQG H[DPLQH LW

IRU DQ\ IXUWKHU HYLGHQFH RI DQLPDO OLIH�

(PSKDVL]H WKH QHHG IRU WKH FDUHIXO UHFRUGLQJ RI

ZKDW KDV EHHQ REVHUYHG�

5HODWLRQVKLSV DQG LQWHUDFWLRQV DPRQJ ELRWLF DQG

DELRWLF IDFWRUV LQ WKHLU VWXG\ SORW VKRXOG EH

H[DPLQHG FDUHIXOO\� $ELRWLF IDFWRUV ZKLFK KHOS WR

VXSSRUW OLIH VKRXOG EH QRWHG�

7HDFKHUV PD\ ZLVK WR DVVLVW VWXGHQWV LQ

GHYHORSLQJ RUJDQL]HUV IRU WKHLU REVHUYDWLRQV� WR

SURYLGH PRUH VWUXFWXUH WR WKLV OHDUQLQJ

H[SHULHQFH� ,I VR� KHUH DUH VRPH FDWHJRULHV WKDW

VWXGHQWV PLJKW FRQVLGHU�

� GDWH DQG WLPH RI YLVLW

� VHDVRQDO FRQVLGHUDWLRQV

� ZHDWKHU DQG FOLPDWLF FRQGLWLRQV

� YHJHWDWLRQ

� VPDOO DQLPDOV IRXQG EHQHDWK WKH JURXQG

� ODUJH DQLPDOV IRXQG EHQHDWK WKH JURXQG

� VPDOO DQLPDOV IRXQG RQ WKH JURXQG

� ODUJH DQLPDOV IRXQG RQ WKH JURXQG

� DQLPDOV IRXQG RQ YHJHWDWLRQ

� IO\LQJ DQLPDOV OLNHO\ WR YLVLW WKH DUHD

� PRYLQJ DQLPDOV OLNHO\ WR YLVLW WKH DUHD

2WKHU ZD\V RI RUJDQL]LQJ WKH REVHUYDWLRQV DUH

HQFRXUDJHG� %HIRUH WKH DFWXDO VWXG\ LV

FRQGXFWHG� VWXGHQWV FRXOG SODQ OHDUQLQJ

DFWLYLWLHV LQ FROODERUDWLRQ ZLWK WKHLU SHHUV DQG

ZLWK WKH WHDFKHU�

8VLQJ HVWLPDWLQJ WHFKQLTXHV VLPLODU WR WKRVH LQ

WKH SUHYLRXV DFWLYLW\� VWXGHQWV FDQ PHDVXUH WKH

DUHD RI D PXFK ODUJHU VHFWLRQ RI WKH ILHOG DQG

HVWLPDWH WKH QXPEHU RI D SDUWLFXODU NLQG RI

OLYLQJ RUJDQLVP WKDW PLJKW EH IRXQG WKHUH�

&DXWLRQ VWXGHQWV DERXW WKLQJV OLNH EURNHQ JODVV�

LQVHFW ELWHV� EHH VWLQJV� DQG SRLVRQ SODQWV WKDW

WKH\ PLJKW H[SHULHQFH LQ WKH DUHD WKH\ VXUYH\�

® &RQGXFW D SRQG VWXG\ WR H[DPLQH ELRWLF DQG

DELRWLF LQWHUUHODWLRQVKLSV� 3RWKROHV DQG 3RQGV� $

3RQG 6WXG\ *XLGH IRU (OHPHQWDU\ 6FKRRO

&KLOGUHQ �VHH (OHPHQWDU\ 6FLHQFH %LEOLRJUDSK\�

LV DQ H[FHOOHQW UHVRXUFH IRU WKLV DFWLYLW\� ,W LV

DYDLODEOH IURP WKH %RRN %XUHDX�

,QWHUUHODWLRQVKLSV EHWZHHQ OLYLQJ DQG QRQOLYLQJ

WKLQJV LQ WKH HQYLURQPHQW DUH YHU\ FRPSOH[� :H

DUH RQO\ MXVW EHJLQQLQJ WR DSSUHFLDWH VRPH RI

WKRVH FRPSOH[LWLHV� 2QH WKLQJ� KRZHYHU� LV

YLUWXDOO\ FHUWDLQ� ,I SHRSOH GR QRW DFW TXLFNO\ WR

SURWHFW WKH HQYLURQPHQW� WKH GHVWUXFWLRQ WKDW

ZRXOG RWKHUZLVH RFFXU FRXOG KDYH D GHYDVWDWLQJ

LPSDFW� $OO OLIH IRUPV RQ (DUWK FRXOG EH

WKUHDWHQHG� LQFOXGLQJ WKH KXPDQ UDFH� %\

GHYHORSLQJ DQ DZDUHQHVV RI QDWXUH
V EHDXW\�

VWXGHQWV PD\ EHJLQ WR YDOXH LWV SUHVHUYDWLRQ�

6WXGHQWV PXVW GHYHORS DQ DZDUHQHVV WKDW DOO

IRUPV RI OLIH QHHG WR EH SURWHFWHG� +XPDQV KDYH

WKH UHVSRQVLELOLW\ IRU SUHVHUYLQJ WKH

HQYLURQPHQW� (QGDQJHUHG VSHFLHV FDQ� LQ PDQ\

FDVHV� EH VDYHG LI SHRSOH DFW TXLFNO\ DQG

UHVSRQVLEO\� $OO WKLQJV DUH LQWHUUHODWHG� $
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FKDQJH LQ RQH HFRV\VWHP� KRZHYHU VPDOO WKDW

FKDQJH PLJKW EH SHUFHLYHG WR EH� PD\ KDYH

VHULRXV JOREDO FRQVHTXHQFHV�

® 2Q VPDOO LQGH[ FDUGV� ZULWH WKH QDPHV RI D

YDULHW\ RI OLYLQJ WKLQJV IRXQG ZLWKLQ D SDUWLFXODU

HFRV\VWHP� +DYH VWXGHQWV SLFN D FDUG DW UDQGRP

DQG IDVWHQ LW WR WKHLU FORWKLQJ� 8VLQJ VWULQJ� KDYH

VWXGHQWV FRQQHFW D QXPEHU RI DQLPDOV WKDW IRUP

D IRRG FKDLQ� ([DPLQH UHODWLRQVKLSV EHWZHHQ

FKDLQV� DQG PDNH FRQQHFWLRQV IURP RQH FKDLQ WR

RWKHUV WR GHYHORS D IRRG ZHE�

5HPRYH RQH RI WKH DQLPDOV RQFH WKH IRRG FKDLQ

KDV EHHQ FRQVWUXFWHG� &RQVLGHU KRZ RWKHU

DQLPDOV LQ WKH HFRV\VWHP ZRXOG EH DIIHFWHG�

,PDJLQH WKDW WKH SRSXODWLRQ RI RQH RI WKH

DQLPDOV LQ WKH HFRV\VWHP VXGGHQO\ LQFUHDVHG

GUDPDWLFDOO\� ,GHQWLI\ ZKDW FKDQJHV PLJKW RFFXU

DV D UHVXOW�

6LPXODWH KXPDQ HQFURDFKPHQW LQ WKH

HFRV\VWHP� ,PDJLQH WKDW VRPH RI WKH KDELWDWV DUH

GHVWUR\HG� RU YDULRXV W\SHV RI SROOXWDQWV DUH

LQWURGXFHG� &RQVLGHU WKH LPSOLFDWLRQV WKDW WKHVH

W\SHV RI FKDQJHV ZRXOG KDYH RQ OLYLQJ WKLQJV

ZLWKLQ WKH HFRV\VWHP� 5HVHDUFK DFWXDO FDVH

VWXGLHV LQYROYLQJ WKHVH FKDQJHV�

7KH LQWULFDF\ RI WKH FRQQHFWLRQV� JUDSKLFDOO\

LOOXVWUDWHG ZLWK WKH VWULQJ� JLYHV VWXGHQWV D

EHWWHU XQGHUVWDQGLQJ RI WKH FRPSOH[LW\ RI ELRWLF

LQWHUUHODWLRQVKLSV ZLWKLQ DQ HFRV\VWHP� %\

LQWURGXFLQJ D FKDQJH LQWR WKH HFRV\VWHP�

VWXGHQWV FDQ EHJLQ WR UHFRJQL]H ZKDW W\SHV RI

UHVSRQVHV ZRXOG RFFXU�

® &RQWDFW WKH DSSURSULDWH PXQLFLSDO RIILFLDOV DQG

DUUDQJH IRU SHUPLVVLRQ WR WRXU D ODQGILOO ZDVWH

GLVSRVDO VLWH� 9LUWXDOO\ HYHU\ FRPPXQLW\

WKURXJKRXW WKH SURYLQFH KDV D GXPSLQJ VLWH WKDW

ZRXOG EH DYDLODEOH� ,W LV VWURQJO\ UHFRPPHQGHG

WKDW WKH VLWH EH SUHYLHZHG FDUHIXOO\ E\ WKH

WHDFKHU� 0DNH QRWH RI DQ\ KHDOWK DQG VDIHW\

FRQVLGHUDWLRQV DW WKH VLWH� DQG LQIRUP VWXGHQWV RI

WKHVH WKLQJV SULRU WR WKH WULS�

6HH LI \RX FDQ HVWDEOLVK WKH FULWHULD WKDW ZHUH

XVHG LQ VHOHFWLQJ WKH VLWH� :DV LW LQ FORVH

SUR[LPLW\ WR D SRSXODWHG DUHD" :HUH WKHUH

DELRWLF IDFWRUV ZKLFK LQIOXHQFHG WKH VHOHFWLRQ RI

WKH VLWH" :DV WKH GHFLVLRQ WR XVH WKH VLWH EDVHG

SULPDULO\ RQ HFRQRPLF RU SROLWLFDO IDFWRUV" 7KHVH

DUH LQWHUHVWLQJ WKLQJV WR UHVHDUFK SULRU WR WKH

WULS� 7U\ WR REWDLQ QHZVSDSHU DUWLFOHV GHVFULELQJ

D UHFHQW GHFLVLRQ UHJDUGLQJ WKH SODFHPHQW RI D

ODQGILOO VLWH�

([DPLQH WKH QDWXUDO HFRV\VWHP ZLWKLQ D VKRUW

ZDONLQJ GLVWDQFH IURP WKH ODQGILOO VLWH� 5HFRUG

VRPH RI WKH OLYLQJ WKLQJV WKDW WKULYH LQ WKDW

ORFDWLRQ�

$W WKH ODQGILOO VLWH� VHH ZKDW OLYLQJ WKLQJV H[LVW�

+RZ KDYH WKH FRQGLWLRQV FKDQJHG WR PDNH LW D

SUHIHUDEOH VLWH IRU VRPH OLIH IRUPV� EXW D OHVV

GHVLUDEOH VLWH IRU RWKHUV" :KDW RWKHU FKDQJHV

PLJKW WDNH SODFH RYHU WLPH DW WKLV VLWH" 3HUKDSV

WKH FODVV FRXOG YLVLW D YHU\ ROG ODQGILOO VLWH ZKLFK

LV QRZ EHLQJ XVHG IRU VRPH RWKHU SXUSRVH�

&ODVVLI\ WKH W\SH RI ZDVWH IRXQG DW WKH VLWH�

:KDW UHVRXUFHV ZHQW LQWR WKH SURGXFWLRQ RI WKH

PDWHULDOV" +RZ PXFK HQHUJ\ ZDV FRQVXPHG LQ

PDNLQJ� XVLQJ� DQG GLVSRVLQJ RI WKH PDWHULDOV"

+RZ DUH PDWHULDOV VRUWHG RQ WKH VLWH" :KLFK

PDWHULDOV FRXOG EH UHXVHG� UHF\FOHG� UHGXFHG� RU

UHFRYHUHG" :KLFK RI WKH PDWHULDOV DUH

ELRGHJUDGDEOH DQG QRQ�ELRGHJUDGDEOH" :KLFK

PDWHULDOV PLJKW SRWHQWLDOO\ OHDFK LQWR JURXQG

ZDWHU" :KLFK PDWHULDOV DUH SRWHQWLDOO\ WR[LF"

�.HHS WKLV LQ PLQG LQ SODQQLQJ WKH WULS� 6RPH

PDWHULDOV PD\ QHHG WR EH LGHQWLILHG EHIRUHKDQG

DV EHLQJ KD]DUGRXV� LQ RUGHU WR QRW H[SRVH

VWXGHQWV WR DQ\ SRWHQWLDO KDUP� (VWDEOLVK FOHDU

JXLGHOLQHV ZLWK WKH FODVV��

:KDW DUH VRPH RI WKH OHVV REYLRXV FRQVHTXHQFHV

RI ODQGILOO" $UH WKHUH DQ\ ORQJ�WHUP JOREDO

FRQVHTXHQFHV WKDW VWXGHQWV PLJKW EH DEOH WR

LGHQWLI\" :KDW DUH WKH DOWHUQDWLYHV" $UH WKH\

DQ\ EHWWHU RU ZRUVH" 5HVHDUFK �DFFLGHQWV� WKDW

KDYH RFFXUUHG DW ODQGILOO VLWHV� VXFK DV WLUH ILUHV

RU H[SORVLRQV�

/DQGILOO VLWHV DUH QRW SODFHV WKDW RQH ZRXOG

QRUPDOO\ SODQ WR YLVLW �� XQOHVV� RI FRXUVH� RQH

ZHUH LQWHUHVWHG LQ SKRWRJUDSKLQJ VHDJXOOV� 7KH\

DUH LQWHQWLRQDOO\ ORFDWHG VR DV QRW WR EHFRPH WRR

REMHFWLRQDEOH RU WKH VXEMHFW RI SROLWLFDO

FRQWURYHUV\� ,W LV ZRUWKZKLOH WR YLVLW D VLWH OLNH

WKLV RFFDVLRQDOO\� LI RQO\ WR VHUYH DV D UHPLQGHU RI

WKH LPSDFW WKDW KXPDQV KDYH RQ WKH

HQYLURQPHQW�

® 9LVLW D IDUP LQ WKH HDUO\ VSULQJ� 2EVHUYH KRZ WKH

ILHOGV DUH SUHSDUHG DQG KRZ WKH VHHGV DUH

SODQWHG� ,I D IDUP YLVLW FDQ QRW EH DUUDQJHG�

FRQVLGHU VRPH DOWHUQDWLYH� VXFK DV YLVLWLQJ D

JDUGHQ� D IDUPHU
V PDUNHW� D JUHHQKRXVH� RU D

QHLJKERXUKRRG SDUN�
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)DUPV DUH VSHFLDO HQYLURQPHQWV ZLWKLQ

HFRV\VWHPV� )DUPLQJ UHVXOWV LQ D FKDQJH LQ WKH

ZD\ LQ ZKLFK OLYLQJ WKLQJV LQWHUDFW ZLWKLQ WKH

HFRV\VWHP� ([DPLQH OLIH IRUPV RQ WKH IDUP IURP

WKLV SHUVSHFWLYH� 'HWHUPLQH KRZ OLYLQJ WKLQJV

KDYH HLWKHU KDG WR DGDSW RU KDG WR PRYH DV D

UHVXOW RI WKH FXOWLYDWLRQ RI ODQG� &RQVLGHU

LQWHUYLHZLQJ DQ ROGHU IDUPHU WR UHIOHFW RQ WKH

FKDQJHV WKDW KDYH WDNHQ SODFH LQ DJULFXOWXUH

RYHU WKH \HDUV�

,QYHVWLJDWH ZD\V LQ ZKLFK IDUPHUV DUH WU\LQJ WR

SURWHFW QDWXUDO HFRV\VWHPV� 'HWHUPLQH KRZ

LQWHUGHSHQGHQFH GHYHORSV LQ FXOWLYDWHG DQG

QDWXUDO DUHDV� ,Q ZKDW ZD\V LV WKH SURWHFWLRQ RI

QDWXUDO HFRV\VWHPV DQ DGYDQWDJH"

® 2OG IDUPVWHDGV DUH LQWHUHVWLQJ WR YLVLW� +DYH

VWXGHQWV ILQG HYLGHQFH RI PDQXUH RU FRPSRVW

SLOHV� ILQG WUDVK WKDW KDV QRW GHFRPSRVHG RYHU

WLPH� H[DPLQH DQ\ ROG PDFKLQHU\ DQG EXLOGLQJV

RQ WKH VLWH� &RQVLGHU ZKHUH WKH KRXVH LV SODFHG

DQG WU\ WR GHWHUPLQH LI LW ZDV SODFHG LQ DQ

DGYDQWDJHRXV ORFDWLRQ� &ROOHFW VRLO VDPSOHV�

WDNLQJ WKHP EDFN WR WKH FODVVURRP IRU ODWHU

DQDO\VLV� �5HIHU WR WKH DFWLYLW\ LQ WKH JUDGH �

&RUH 8QLW RQ (DUWK ZKLFK XVHV H[SRVHG ILOP WR

WHVW IRU PLFURRUJDQLVPV LQ WKH VRLO�� +DYH

VWXGHQWV VXJJHVW RWKHU LQWHUHVWLQJ SURMHFWV

DVVRFLDWHG ZLWK WKLV YLVLW�

+DYH VWXGHQWV VSHFXODWH RQ ZKHQ WKH IDUP ZDV

DEDQGRQHG DQG ZKDW VRPH RI WKH UHDVRQV ZHUH

IRU WKH DEDQGRQPHQW� 7KLV FRXOG HLWKHU WDNH WKH

IRUP RI DQ DUFKDHRORJLFDO GLJ� RU VWXGHQWV FRXOG

UHVHDUFK WKH KLVWRU\ RI WKH IDUP LQ ORFDO DUFKLYHV

RU E\ WDONLQJ WR QHLJKERXULQJ IDUPHUV�

7KH VWXGHQWV FRXOG UH�FUHDWH ZKDW WKH IDUP

PLJKW KDYH RULJLQDOO\ ORRNHG OLNH� LQ D PRGHO RU D

GUDZLQJ� $ FUHDWLYH ZULWLQJ H[HUFLVH FRXOG EH D

VKRUW VWRU\ DERXW D ILFWLRQDO FKDUDFWHU RQ WKH

IDUP�

&RPSDUH WKH FRVW SHU KHFWDUH RI WKH ODQG DV LW

PLJKW KDYH EHHQ ILIW\ \HDUV DJR DQG QRZ�

%H VXUH WR DVN WKH RZQHU
V SHUPLVVLRQ WR H[SORUH

DQG LQYHVWLJDWH WKH SURSHUW\� )LQG RXW DERXW DQ\

SRVVLEOH GDQJHUV RQ WKH SUHPLVHV�

® 7DNH WKH FODVV RXW RQ D OLWWHU FROOHFWLRQ SURMHFW�

�7KLV DFWLYLW\ LV VLPLODU WR RQH GHVFULEHG LQ WKH

JUDGH � 6FLHQFH XQLW +DELWDWV� 3HUKDSV WKH

DFWLYLW\ FDQ EH FRRUGLQDWHG ZLWK WKH VDPH RQH

WKH JUDGH � FODVV LV ZRUNLQJ RQ�� ,W FRXOG EH

VRPHWKLQJ DV VWUDLJKWIRUZDUG DV D ILIWHHQ

PLQXWH DFWLYLW\ GRQH RQ RU QHDU WKH VFKRRO

JURXQGV� 2QFH WKH OLWWHU LV FROOHFWHG� EULQJ LW EDFN

LQWR WKH FODVVURRP� 3XVK DOO WKH FKDLUV DQG

WDEOHV RXW RI WKH ZD\� SXW D WDUS GRZQ RQ WKH

IORRU� DQG GXPS WKH WUDVK ULJKW RQ WKH IORRU�

/RRN DW LW DQG WU\ WR LGHQWLI\ WKH GLIIHUHQW W\SHV

RI OLWWHU �� SODVWLFV� PHWDOV� SDSHU� HWF� :HDU

JORYHV GXULQJ WKLV SKDVH� 6RUW WKH SLOH DFFRUGLQJ

WR ZKHWKHU RU QRW WKH PDWHULDO LV ELRGHJUDGDEOH�

6HH ZKLFK WKLQJV PLJKW EH UHXVHG� UHF\FOHG�

UHSDLUHG� RU ZKHWKHU WKH DPRXQWV XVHG PLJKW EH

UHGXFHG�

7U\ WR GLYLGH WKH OLWWHU LQWR WZR SLOHV� RQH IRU DOO

RI WKH OLWWHU WKDW FRXOG KDYH EHHQ OLNHO\ SURGXFHG

E\ VWXGHQWV� DQG DQRWKHU IRU WKH PRVW OLNHO\

OLWWHU PDGH E\ RWKHU SHRSOH� )URP WKH WZR SLOHV�

WKH\ ZLOO EH DEOH WR JHW VRPH LGHD RI ZKDW WKHLU

FRQWULEXWLRQ WR WKH GDPDJH LQ WKH HQYLURQPHQW

KDV EHHQ� 7KH\ PLJKW ZDQW WR VSHFXODWH RQ ZKDW

HIIHFW WKH OLWWHU PLJKW KDYH RQ OLYLQJ WKLQJV� )RU

IXUWKHU LPSDFW� OHDYH WKH OLWWHU LQ WKH URRP IRU

VHYHUDO KRXUV� WR JLYH VWXGHQWV D ODVWLQJ

LPSUHVVLRQ RI KRZ XQVLJKWO\ DQG VPHOO\ LW FDQ

EH� 7KLV DFWLYLW\ LV RQH ZKLFK FRXOG EH D VFKRRO

SURMHFW� JHWWLQJ HYHU\RQH LQYROYHG LQ FDULQJ IRU

WKH HQYLURQPHQW�

&RQVLGHU ZD\V LQ ZKLFK OLWWHU DIIHFWV OLYLQJ

WKLQJV� :KDW DUH VRPH RI LWV ORQJ�WHUP

FRQVHTXHQFHV" :KDW DUH VRPH RI LWV RWKHU

LPSOLFDWLRQV� VXFK DV WKH UHGXFHG SRWHQWLDO IRU

WRXULVP"

$ SURMHFW OLNH WKLV KHOSV WR GHYHORS D EHWWHU

XQGHUVWDQGLQJ RI FRQVHUYDWLRQ DQG FDUH IRU WKH

HQYLURQPHQW� 8VH LW DV D ZD\ WR JHW VWXGHQWV DQG

RWKHU PHPEHUV LQ WKH FRPPXQLW\ LQWHUHVWHG LQ

VWDUWLQJ WKLQJV OLNH UHF\FOLQJ SURMHFWV�

® ,QYLWH (OGHUV WR WKH FODVV WR H[SODLQ KRZ WKH

FRPPXQLW\ KDV FKDQJHG RYHU WLPH� 7U\ WR REWDLQ

DQ\ ROG SLFWXUHV VKRZLQJ KRZ WKH FRPPXQLW\

XVHG WR EH� ,GHQWLI\ ZD\V LQ ZKLFK WKH SK\VLFDO

HQYLURQPHQW KDV FKDQJHG� :KDW LPSDFW KDYH

WKRVH FKDQJHV KDG RQ OLIH IRUPV IRXQG ZLWKLQ WKH

FRPPXQLW\"

%\ H[DPLQLQJ FKDQJHV WKDW KDYH WDNHQ SODFH

RYHU D ORQJHU SHULRG RI WLPH � RQH RU WZR

JHQHUDWLRQV DW OHDVW � VWXGHQWV ZLOO EHJLQ WR

DSSUHFLDWH WKDW ORQJ�WHUP FKDQJHV LQ DQ

HFRV\VWHP PD\ FDXVH LW WR WDNH RQ YHU\ GLIIHUHQW

FKDUDFWHULVWLFV�

&XVWRPDU\ FRXUWHVLHV VKRXOG EH H[WHQGHG WR

0pWLV DQG ,QGLDQ (OGHUV� 2IIHU WUDQVSRUWDWLRQ LI
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WKH\ DFFHSW DQ LQYLWDWLRQ WR YLVLW WKH FODVVURRP�

$UUDQJH WR SURYLGH JLIWV LQ H[FKDQJH IRU

LQIRUPDWLRQ RU VHUYLFH� (PSKDVLV VKRXOG EH

SODFHG RQ VKDULQJ� 'XULQJ RUDO FRPPXQLFDWLRQ�

VWXGHQWV VKRXOG DVN D TXHVWLRQ DQG DOORZ SDXVH

WLPH IRU WKH TXHVWLRQ WR EH UHIOHFWHG XSRQ EHIRUH

DQ DQVZHU LV JLYHQ� 3HUPLVVLRQ WR UHFRUG DQ

LQWHUYLHZ VKRXOG EH REWDLQHG EHIRUHKDQG� 2WKHU

FRXUWHVLHV WKDW DUH QRUPDOO\ RIIHUHG WR DQ\

YLVLWRU WR WKH VFKRRO VKRXOG EH H[WHQGHG�

® 5RWWLQJ ORJV DUH DQ LQWHUHVWLQJ PLQL�HFRV\VWHP WR

LQYHVWLJDWH� 'LIIHUHQW ORJV PD\ EH DW YDULRXV

VWDJHV RI GHFRPSRVLWLRQ� ZKLFK ZRXOG PDNH IRU

VRPH LQWHUHVWLQJ FRPSDULVRQV� )LQG DQ\

SURGXFHUV DQG GHFRPSRVHUV WKDW DUH OLYLQJ RQ

WKH ORJ� 6HH LI WKHUH LV DQ\ HYLGHQFH RI FRQVXPHUV

QHDU WKH ORJ�

6WXGHQWV FDQ XVH WKLV H[SHULHQFH WR IXUWKHU WKHLU

XQGHUVWDQGLQJ RI HFRV\VWHPV� ,W VHUYHV DV D JRRG

PRGHO RI KRZ ODUJHU� PRUH FRPSOH[ HFRV\VWHPV

IXQFWLRQ�

® 8QLWV � � � RI WKH :RUOG :LOGOLIH )XQG JXLGHERRN

2SHUDWLRQ /LIHOLQH� FRQWDLQ DFWLYLWLHV DQG

LQIRUPDWLRQ UHJDUGLQJ WKH SURWHFWLRQ RI

HQGDQJHUHG VSHFLHV� &RQVLGHU EHFRPLQJ D

PHPEHU RI 2SHUDWLRQ /LIHOLQH� <RXU FODVV FDQ

MRLQ WKH OLIHOLQH RI ��� ��� VWXGHQWV DQG � ���

WHDFKHUV DFURVV &DQDGD ZKR FDUH DERXW

SURWHFWLQJ HQGDQJHUHG DQLPDOV DQG SODQWV WKHLU

KDELWDWV IURP GHVWUXFWLRQ� )RU PRUH LQIRUPDWLRQ

FRQWDFW 2SHUDWLRQ /LIHOLQH�

® ,QYLWH DQ HFRORJLVW RU D QDWXUDOLVW WR \RXU

FODVVURRP WR DQVZHU VWXGHQW�JHQHUDWHG

TXHVWLRQV DERXW ORFDO HFRV\VWHPV DQG LVVXHV�

® ,QWURGXFH WKH WHUP 
VXVWDLQDEOH GHYHORSPHQW
�

(VWDEOLVK D ILOH RQ WKLV WRSLF� DQG LQYROYH

VWXGHQWV LQ GLVFXVVLRQV DERXW WKH IXWXUH RI

HFRV\VWHPV DQG WKH HFRVSKHUH� 7KH

VXVWDLQDELOLW\ RI VSHFLILF FRPSRQHQWV RI

HFRV\VWHPV FRXOG EH GLVFXVVHG� :DWHU� VRLO� DLU�

DQG ELRWD DUH VXFK FRPSRQHQWV�

® 5HVHDUFK DQG UHSRUW RQ KRZ SODQW DQG DQLPDO

SRSXODWLRQV KDYH LQFUHDVHG� GHFUHDVHG� RU

GLVDSSHDUHG RQ WKH SUDLULHV GXULQJ WKH ODVW ���

\HDUV�

$VN HDFK VWXGHQW JURXS WR LGHQWLI\ VRPH DVSHFW

RI WKH FXUUHQW SUDLULH FRPPXQLW\ DQG GHVFULEH

ZKDW LW LV OLNH QRZ DQG ZKDW LW PD\ EH OLNH ��

\HDUV IURP QRZ� $VN WKHP WR FRQVLGHU ERWK

HQYLURQPHQWDO DQG HFRQRPLF IDFWRUV LQ WKHLU

GHOLEHUDWLRQV�
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([SORULQJ�6SDFH

8QLW�RYHUYLHZ

7KH XQLW H[DPLQHV WKH LPSDFW RI WHFKQRORJ\ RQ WKH

VSDFH SURJUDP� LQ WKH SDVW� DQG DW SUHVHQW�

6WXGHQWV DOVR KDYH DQ RSSRUWXQLW\ WR VSHFXODWH RQ

WKH GLUHFWLRQ WKDW VSDFH H[SORUDWLRQ FRXOG �RU

VKRXOG� WDNH LQ WKH IXWXUH� 'XH WR WKH QDWXUH RI WKH

PDWHULDO LQ WKLV XQLW� IHZHU RSSRUWXQLWLHV H[LVW IRU

KDQGV�RQ DFWLYLWLHV� +RZHYHU� WKH XQLW SURYLGHV

PDQ\ RSSRUWXQLWLHV WR GHYHORS ,QGHSHQGHQW

/HDUQLQJ� LQ FRQMXQFWLRQ ZLWK D 5HVRXUFH�%DVHG

/HDUQLQJ DSSURDFK WR UHVHDUFKLQJ DQG

LQYHVWLJDWLQJ VSDFH H[SORUDWLRQ�

7KH RSWLRQDO XQLW� (DUWK
V &OLPDWH� FDQ DOVR EH

LQWHJUDWHG ZLWK WKLV XQLW� &OLPDWLF SDWWHUQV RQ

(DUWK FDQ EH VWXGLHG E\ DQDO\]LQJ LQIRUPDWLRQ

ZKLFK KDV EHHQ VHQW EDFN WR (DUWK IURP ZHDWKHU

VDWHOOLWHV� 7KHVH VDWHOOLWHV SURYLGH XV ZLWK

LQIRUPDWLRQ WKDW ZRXOG KDYH EHHQ GLIILFXOW� LI QRW

LPSRVVLEOH� WR REWDLQ RWKHUZLVH� 2QFH FRQVLGHUDWLRQ

LV JLYHQ WR FOLPDWH� WKHQ WKH UHODWHG OLIH VFLHQFH

XQLWV RQ (FRV\VWHPV DQG 3ODQW DQG $QLPDO

$GDSWDWLRQV FDQ EH EURXJKW LQ DV ZHOO�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ VFLHQFH

ILFWLRQ VWRULHV EDVHG RQ VFLHQFH IDFW� UHDGLQJ DUWLFOHV

IURP QHZVSDSHUV RU PDJD]LQHV� DQG VXPPDUL]LQJ

ZKDW WKH\ KDYH UHDG LQ WKH IRUP RI D FKDUW DUH RQO\

WZR VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH

WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG

GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� SXEOLF�SULYDWH

$� KLVWRULF

%� FKDQJH

%�� PRGHO

&� FRPPXQLFDWLQJ

&� ZRUNLQJ FRRSHUDWLYHO\

&� K\SRWKHVL]LQJ

'� VFLHQFH DQG WHFKQRORJ\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

(� FRPSXWHU LQWHUDFWLRQ

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� LQWHUHVW

*� DYRFDWLRQ

&RQFHSW�GHYHORSPHQW

JUDGH �

� URWDWLRQ RI HDUWK RQ DQ D[LV WR SURGXFH GD\ DQG

QLJKW

� UHYROXWLRQ DERXW WKH VXQ WR SURGXFH WKH VHDVRQV

� VWUXFWXUH RI WKH VRODU V\VWHP

JUDGH �

� RUELWDO SHULRGV RI WKH SODQHWV DQG WKHLU UHODWLYH

PRWLRQ ZLWK UHVSHFW WR WKH HDUWK

� LQWHUSODQHWDU\ DQG LQWHUVWHOODU WUDYHO DQG OLIH
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)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� 'LVFXVV WKH UROH RI VDWHOOLWHV DQG VSDFH SUREHV LQ

GHVFULELQJ DQG PRQLWRULQJ WKH (DUWK DQG RWKHU

SODQHWV�

��� ([SODLQ KRZ URFNHWV ZRUN�

��� ,QYHVWLJDWH KRZ /DQGVDW LV XVHG WR PRQLWRU

DVSHFWV RI &DQDGD
V HQYLURQPHQW�

��� 'HVFULEH &DQDGD
V QHWZRUN RI

FRPPXQLFDWLRQV VDWHOOLWHV�

��� 6WXG\ WKH SUREOHP RI HVWDEOLVKLQJ

JHRV\QFKURQRXV RUELWV�

��� ([DPLQH WKH VXFFHVVHV DQG IDLOXUHV RI WKH

+XEEOH VSDFH WHOHVFRSH SURMHFW�

��� &RPSDUH WKH DGYDQWDJHV DQG

GLVDGYDQWDJHV RI VSDFH PLVVLRQV ZKLFK

FDUU\ KXPDQV DQG RQHV ZKLFK RQO\ FDUU\

UHPRWH VHQVLQJ HTXLSPHQW�

��� 'LVFXVV WKH LPSDFW RI WKH VSDFH SURJUDP RQ

WKH GHYHORSPHQW RI QHZ WHFKQRORJLHV�

�� 3UHGLFW WKH IXWXUH LPSDFW RI VSDFH H[SORUDWLRQ�

��� 5HVHDUFK WKH 1$6$ VSDFH SURJUDP IURP

WKH 0HUFXU\ IOLJKWV WKURXJK WKH VSDFH

VKXWWOH SURJUDP DQG EH\RQG�

��� /LVW VRPH H[DPSOHV RI LQWHUQDWLRQDO

FRRSHUDWLRQ LQ VSDFH�

��� ,GHQWLI\ VRPH RI WKH WHFKQLFDO SUREOHPV

DVVRFLDWHG ZLWK VSDFH WUDYHO DQG VSDFH

FRORQL]DWLRQ�

��� 'LVFXVV VRPH RI WKH SV\FKRORJLFDO DQG

SK\VLFDO SUREOHPV RI KXPDQ YHQWXUHV LQWR

VSDFH�

��� 'LVFXVV ZD\V WKDW VSDFH PD\ EH XVHG LQ WKH

IXWXUH�

��� (YDOXDWH GLIIHUHQW VFHQDULRV RI IXWXUH VSDFH

H[SORUDWLRQ�

�� $SSUHFLDWH WKH YDOXH DQG OLPLWDWLRQV RI

WHFKQRORJ\ ZLWKLQ VRFLHW\� �7/�

��� 8QGHUVWDQG WKH GHSHQGHQFH RI WKH VSDFH

SURJUDP RQ WHFKQRORJ\�

��� ([SORUH LQQRYDWLRQV LQ WHFKQRORJ\ ZKLFK

KDYH OHG WR DGYDQFHV LQ WKH VSDFH SURJUDP�

��� $VVHVV WHFKQRORJLFDO GHYHORSPHQWV LQ WHUPV

RI HFRQRPLF IDFWRUV� DGDSWDWLRQ RI WKH

WHFKQRORJ\ WR XVHV RWKHU WKDQ IRU ZKLFK LW

ZDV GHVLJQHG� DQG SXEOLF DQG ZRUNHU

KHDOWK FRQFHUQV�

�� 3URPRWH ERWK LQWXLWLYH� LPDJLQDWLYH WKRXJKW DQG

WKH DELOLW\ WR HYDOXDWH LGHDV� SURFHVVHV�

H[SHULHQFHV DQG REMHFWV LQ PHDQLQJIXO FRQWH[WV�

�&&7�

��� 5HVSRQG WR DFWLYLWLHV� SURMHFWV� DQG

DVVLJQPHQWV LQ LQQRYDWLYH ZD\V�

��� 'HYHORS ZD\V WR HYDOXDWH FUHDWLYH

SURFHVVHV� DVVLJQPHQWV� DQG SURMHFWV�

��� 8QGHUVWDQG WKDW UHDO OLIH SUREOHPV RIWHQ

KDYH PRUH WKDQ RQH VROXWLRQ�

��� 3URYLGH DUJXPHQWV UHODWHG WR SULQFLSOHV

DQG HYLGHQFH IRU WKHLU DQVZHUV� LGHDV� DQG

UHVSRQVHV�

6XJJHVWHG�DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ

6FLHQFH� $Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH

0LGGOH /HYHO �� .H\ 5HVRXUFH &RUUHODWLRQV

GHVFULEH DFWLYLWLHV RU LGHDV IRU DFWLYLWLHV�

® 3LRQHHU ��� ODXQFKHG RQ 0DUFK �� ����� KDV QRZ

SDVVHG WKURXJK RXU VRODU V\VWHP DQG LV KHDGLQJ

LQWR WKH GHHS VSDFH RI WKH 0LON\ :D\ JDOD[\� 2Q

WKLV VSDFH SUREH D PHVVDJH DERXW KXPDQ

NQRZOHGJH DQG OLIH RQ WKLV SODQHW KDV EHHQ

HWFKHG RQ D JROG�DQRGL]HG DOXPLQXP SODWH� ,I

WKHUH LV LQWHOOLJHQW OLIH EH\RQG RXU VRODU V\VWHP�

WKHQ SHUKDSV VRPHGD\ LQ WKH GLVWDQW IXWXUH WKH

LQIRUPDWLRQ SODFHG RQ WKDW SODTXH PD\ EH

LPSRUWDQW LQ HVWDEOLVKLQJ FRPPXQLFDWLRQ ZLWK

VXFK OLIH� :KDW LQIRUPDWLRQ GLG SHRSOH IHHO ZDV

LPSRUWDQW HQRXJK WR SODFH RQ WKLV SODTXH" :KDW

ZHUH WKH GHVLJQHUV WU\LQJ WR FRPPXQLFDWH WR

RWKHU OLIH IRUPV DERXW OLIH RQ (DUWK"

$VN VWXGHQWV WR H[WHQG WKLV DFWLYLW\ E\ GHVLJQLQJ

WKHLU RZQ VSDFH SODTXH WR EH SODFHG LQWKH QH[W

GHHS VSDFH PLVVLRQ� +DYH WKHP H[SODLQ ZKDW

WKH\ SXW RQ WKHLU SODTXHV� DQG ZK\ WKH\ IHOW WKDW

LQIRUPDWLRQ ZDV LPSRUWDQW�

$QRWKHU H[WHQVLRQ RI WKLV DFWLYLW\ ZRXOG EH WR

FUHDWH D WLPH FDSVXOH ZKLFK FRQWDLQV LPSRUWDQW

LQIRUPDWLRQ DERXW WKH VFKRRO� WKH FRPPXQLW\�

DQG WKH FXOWXUH� $UUDQJH WR KDYH WKH WLPH

FDSVXOH SODFHG LQ WKH FRUQHUVWRQH RI D QHZ

EXLOGLQJ EHLQJ HUHFWHG LQ WKH FRPPXQLW\� ZLWK

DQ LQVFULSWLRQ FRPPHPRUDWLQJ WKH SURMHFW ZKLFK

ZLOO HQDEOH SHRSOH DW VRPH ODWHU WLPH WR OHDUQ

DERXW WKHLU SDVW�

,I \RX IRXQG VXFK D WLPH FDSVXOH IURP WKH SDVW�

ZKDW ZRXOG WKH DUWLIDFWV DQG WKH LQIRUPDWLRQ

UHYHDO DERXW WKH SHRSOH ZKR PDGH LW" 3HUKDSV

WKH FODVV FRXOG EH SUHVHQWHG ZLWK VXFK D
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K\SRWKHWLFDO WLPH FDSVXOH� DOORZLQJ WKHP WR

H[SORUH WKHLU WLPH FDSVXOH SURMHFW IURP VHYHUDO

GLIIHUHQW SHUVSHFWLYHV� +RZ ZRXOG WLPH FDSVXOHV

IURP GLIIHUHQW SDUWV RI WKH SURYLQFH GLIIHU" +RZ

ZRXOG WKH\ EH WKH VDPH" +RZ ZRXOG WLPH

FDSVXOHV IURP GLIIHUHQW FXOWXUHV FRPSDUH"

)DFWRUV� $�� $�� &�� &�� '�� '�� (�� *�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQV�

ZULWWHQ DVVLJQPHQWV� H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV

,QVWUXFWLRQDO 0HWKRG� UHIOHFWLYH GLVFXVVLRQ

® 5HVHDUFK &DQDGD
V SDUWLFLSDWLRQ LQ WKH VSDFH

SURJUDP� +RZ DUH &DQDGD
V DVWURQDXWV VHOHFWHG"

:KDW UROH GRHV &DQDGD SOD\ LQ SODQQLQJ ZKDW

JRHV RQ GXULQJ VKXWWOH PLVVLRQV" ,V WKH

&DQDG$UP WKH RQO\ SLHFH RI &DQDGLDQ GHVLJQHG

WHFKQRORJ\ RQ WKH VKXWWOH" +DV &DQDGD EHHQ

LQYROYHG LQ DVSHFWV RI WKH VSDFH SURJUDP RWKHU

WKDQ WKH VKXWWOH PLVVLRQV RQ ZKLFK 0DUF

*DUQHDX� 5REHUWD %RQGDU� DQG 6WHYH 0F/HDQ

KDYH IORZQ" $ JRRG VRXUFH RI LQIRUPDWLRQ LV WKH

0LQLVWU\ RI 6WDWH IRU 6FLHQFH DQG 7HFKQRORJ\ LQ

2WWDZD�

)DFWRUV� $�� $�� &�� &�� '�� '�� *�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SRUWIROLRV� VHOI� DQG

SHHU�DVVHVVPHQWV� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK� UHSRUWV

® 'UDZ D GLDJUDP LOOXVWUDWLQJ WKH SDWKV WDNHQ E\

WKH 9R\DJHU � DQG 9R\DJHU � VSDFH SUREHV�

$OWHUQDWLYHO\� GUDZ D GLDJUDP WR VKRZ ZKDW

WKHVH VSDFH SUREHV ORRNHG OLNH� :KDW QHZ

LQIRUPDWLRQ DERXW RXU VRODU V\VWHP GLG WKHVH

VSDFH SUREHV SURYLGH" 0DNH SRVWHUV VKRZLQJ WKH

WLPHOLQHV RI GLIIHUHQW VSDFH SUREHV�

3LRQHHU� 0DULQHU� DQG 9HQHUD ZHUH VHYHUDO RWKHU

VSDFH SUREH SURMHFWV� +DYH VWXGHQWV LQYHVWLJDWH

WKHVH SURMHFWV WR GHWHUPLQH KRZ RXU NQRZOHGJH

RI WKH VRODU V\VWHP ZDV LQFUHDVHG� :KDW DUH

VRPH RI WKH DGYDQWDJHV DQG GLVDGYDQWDJHV RI

XVLQJ SUREHV ZLWK UHPRWH VHQVLQJ HTXLSPHQW

UDWKHU WKDQ XVLQJ VSDFH YHKLFOHV ZLWK KXPDQV RQ

WKHP" +RZ KDYH WKHVH VSDFH SUREHV EHHQ RI

EHQHILW WR VRFLHW\" +DV VRFLHW\ EHHQ DW ULVN IURP

WKH GHYHORSPHQW RI WKLV WHFKQRORJ\"

'HVLJQ D IXWXUH VSDFH SUREH� :KDW

FKDUDFWHULVWLFV GRHV LW KDYH" :K\ DUH WKHVH

FKDUDFWHULVWLFV LPSRUWDQW"

)DFWRUV� $�� $�� %�� %��� &�� &�� '�� '�� (��

*�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

RUDO DVVHVVPHQW� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ�

GLVFXVVLRQ

® 'HYHORS D PRGHO IRU DQ (DUWK�RUELWLQJ VSDFH

VWDWLRQ� 6KRZ KRZ WKH VSDFH VWDWLRQ ZRXOG KDYH

WR EH GHVLJQHG WR DOORZ KXPDQV WR RFFXS\ LW IRU

H[WHQGHG SHULRGV RI WLPH�

+RZ VXFFHVVIXO ZDV WKH %LRVSKHUH�� SURMHFW LQ

$UL]RQD" :KDW DVSHFWV RI LWV GHVLJQ ZRXOG EH

XVHIXO IRU DQ RUELWLQJ VSDFH VWDWLRQ" :KLFK

DVSHFWV ZRXOG EH LPSUDFWLFLDO IRU DQ RUELWLQJ

VWDWLRQ EXW XVHIXO RU HVVHQWLDO IRU D VWDWLRQ EXLOW

RQ WKH VXUIDFH RI DQRWKHU SODQHW RU D PRRQ"

® 7KH IROORZLQJ DUH VRPH H[DPSOHV RI RSHQ�HQGHG

DVVLJQPHQWV ZKLFK FDQ EH XVHG DV JURXS RU

LQGLYLGXDO SURMHFWV� RU DV GHEDWHV� 7KH\ UHTXLUH

VWXGHQWV WR XVH D UHVRXUFH�EDVHG DSSURDFK WR

DFTXLULQJ� LQWHUSUHWLQJ� DQDO\]LQJ� V\QWKHVL]LQJ�

DQG HYDOXDWLQJ LQIRUPDWLRQ� 1RWH LQ SDUWLFXODU

KRZ WKHVH DFWLYLWLHV KHOS GHYHORS &ULWLFDO DQG

&UHDWLYH 7KLQNLQJ� ([WHQGHG SHULRGV RI WLPH

VKRXOG EH SURYLGHG EHFDXVH RI WKH OHYHO RI

FRPSOH[LW\ LQYROYHG� 6XLWDEOH UHVRXUFH PDWHULDOV

ZRXOG DOVR KDYH WR EH DYDLODEOH� 7KLV UHTXLUHV

SODQQLQJ ZLWK WKH UHVRXUFH FHQWUH VWDII�

� 7KH 6RYLHW 8QLRQ KDG PDQ\

DFFRPSOLVKPHQWV LQ VSDFH� $ �VSDFH UDFH�

EHWZHHQ WKH WZR PDMRU VXSHUSRZHUV

GHYHORSHG HYHQ EHIRUH ����� ZKHQ WKH

6RYLHW 8QLRQ ODXQFKHG 6SXWQLN� WKH ZRUOG
V

ILUVW DUWLILFLDO VDWHOOLWH� :KDW ZHUH VRPH RI

WKH VFLHQWLILF� SROLWLFDO� HFRQRPLF� PLOLWDU\�

RU VRFLDO FRQVHTXHQFHV RI WKH �VSDFH UDFH�

EHWZHHQ WKH WZR VXSHUSRZHUV"

� 7KH 6RYLHW 8QLRQ KDG PDQ\

DFFRPSOLVKPHQWV LQ VSDFH� &RVPRQDXWV RQ

WKHLU VSDFH VWDWLRQV VHW UHFRUGV IRU VWD\LQJ

LQ VSDFH IRU ORQJ SHULRGV RI WLPH� 7KHLU

UHVHDUFK OHG WR WKH GLVFRYHU\ RI QHZ

SUREOHPV IDFLQJ FRVPRQDXWV �RU DVWURQDXWV�

ZKR UHPDLQ LQ D FRQILQHG VSDFH IRU D ORQJ

WLPH� )LQG RXW ZKDW VRPH RI WKRVH SUREOHPV

DUH� )LQG RXW KRZ VFLHQWLVWV DUH WU\LQJ WR

PDNH LW HDVLHU IRU KXPDQV WR VWD\ LQ VSDFH

IRU D ORQJ WLPH� 8VH ZKDW \RX KDYH OHDUQHG

WR GHVLJQ D VSHFLDO J\P IRU VSDFH VWDWLRQV�

WR DOORZ SHRSOH WR VWD\ KHDOWK\ LQ VSDFH�



���

� 6XSSRVH \RX ZHUH DVVLJQHG WR EH D UHVHDUFK

PHPEHU RI DQ RUELWLQJ VSDFH VWDWLRQ�

3UHSDUH DQ RXWOLQH RI WKH W\SHV RI UHVHDUFK

SURMHFWV \RX ZRXOG VXJJHVW IRU LQFOXVLRQ RQ

WKH VSDFH VWDWLRQ� %H DEOH WR H[SODLQ ZK\

WKDW UHVHDUFK VKRXOG EH GRQH LQ VSDFH

UDWKHU WKDQ RQ (DUWK� $VVXPH WKDW HDFK

FUHZ PHPEHU LV JLYHQ DQ DOORWPHQW RI � P�

�� P E\ ��� P E\ � P� RI SULYDWH OLYLQJ

VSDFH IRU VOHHSLQJ DQG VWRUDJH RI SHUVRQDO

HTXLSPHQW� 'HVLJQ DQ DUUDQJHPHQW IRU

\RXU VSDFH�

� 6XSSRVH WKDW ZLWKLQ WKH QH[W IHZ \HDUV� DQ

LQWHUQDWLRQDO VSDFH VWDWLRQ ZLOO EH SXW LQWR

RUELW DURXQG WKH (DUWK� 'LVFXVV KRZ WKLV

HIIRUW PLJKW DIIHFW LQWHUQDWLRQDO UHODWLRQVKLSV�

+RZ PLJKW WKH VSDFH VWDWLRQ EH GHVLJQHG DQG

ZKDW IXQFWLRQV PLJKW LW VHUYH"

® :KDW W\SH RI WUDLQLQJ GRHV DQ DVWURQDXW QHHG

ZKHQ SUHSDULQJ IRU D VSDFH PLVVLRQ" +RZ GRHV

UROH GLIIHUHQWLDWLRQ RQ D IOLJKW KDYH DQ HIIHFW RQ

WKH W\SH RI WUDLQLQJ QHHGHG" &RPSDUH WKH

WUDLQLQJ IRU VXFK UROHV DV D SD\ORDG VSHFLDOLVW� D

UHVHDUFKHU� DQ HQJLQHHU� RU D QDYLJDWRU� :KDW

DUH WKH HGXFDWLRQDO EDFNJURXQGV RI WKH

DVWURQDXWV"

$QRWKHU JRRG UHVHDUFK SURMHFW LQYROYHV

LQYHVWLJDWLQJ OLIH LQ D ]HUR JUDYLW\ HQYLURQPHQW�

:KDW SUREOHPV PLJKW EH HQFRXQWHUHG WU\LQJ WR

HDW� VOHHS� RU H[HUFLVH LQ WKDW VLWXDWLRQ"

6WXGHQWV FRXOG DOVR H[DPLQH WKH IHDWXUHV RI D

VSDFH VXLW WR VHH KRZ WKH VXLW KDV EHHQ GHVLJQHG

IRU WKH FRQGLWLRQV LQ VSDFH�

® ,Q $SULO� ����� DVWURQDXWV RQ WKH 6SDFH 6KXWWOH

'LVFRYHU\ WRRN VRPH WR\V ZLWK WKHP LQWR VSDFH�

7KH\ ZHUH LQWHUHVWHG LQ VHHLQJ KRZ WKHVH �(DUWK

WR\V� EHKDYHG LQ D PLFURJUDYLW\ HQYLURQPHQW�

7KH\ XVHG WKH IROORZLQJ WR\V� J\URVFRSH� ZLQG�XS

FDU� PHWDO WRS� 5DWVWXII�� SDGGOH EDOO� :KHHOR��

PDJQHWLF PDUEOHV� \R�\R� EDOO DQG MDFNV�

6OLQN\�� DQG SDSHU DLUSODQHV�

+DYH VWXGHQWV EULQJ VRPH (DUWK WR\V WR FODVV�

7KH\ VKRXOG H[SHULPHQW ZLWK HDFK RQH� EHFRPLQJ

IDPLOLDU ZLWK KRZ WKH\ EHKDYH LQ UHVSRQVH WR

JUDYLW\� +DYH WKH VWXGHQWV SUHGLFW KRZ WKH WR\V

ZRXOG EHKDYH LQ PLFURJUDYLW\� 7KH\ FDQ

LOOXVWUDWH� UHFRUG� RU DWWHPSW WR VLPXODWH DQ\

XQXVXDO FKDUDFWHULVWLFV WKDW WKH\ DQWLFLSDWH�

,I LW LV DYDLODEOH� YLHZ HLWKHU 7R\V LQ 6SDFH�

VKRZLQJ WKH 6SDFH 6KXWWOH FUHZ LQYHVWLJDWLQJ

WKH WR\V WKH\ EURXJKW DORQJ� RU0LFURJUDYLW\�

ZKLFK LOOXVWUDWHV KRZ PLFURJUDYLW\ KDV LWV RZQ

SHFXOLDU FKDUDFWHULVWLFV� 6RPH RI WKHVH

FKDUDFWHULVWLFV DUH XVHIXO IRU VFLHQWLILF RU

LQGXVWULDO SURFHVVHV ZKLFK FDQ QRW EH GRQH HDVLO\

RQ (DUWK� &RQVLGHU WKH SUHGLFWLRQV PDGH HDUOLHU�

&RPSDUH WKRVH SUHGLFWLRQV WR ZKDW DFWXDOO\

RFFXUV LQ WKH 7R\V LQ 6SDFH YLGHR�

® 7KH ZD\ LQ ZKLFK WHOHYLVLRQ DQG PRWLRQ SLFWXUHV

KDYH GHSLFWHG VSDFH WUDYHO DQG H[SORUDWLRQ RYHU

WKH \HDUV KDV XQGHUJRQH FKDQJH� 7KHVH FKDQJHV

NHHS SDFH ZLWK DGYDQFHV LQ WKH WHFKQRORJ\ RI

VSDFH H[SORUDWLRQ DV ZHOO DV ZLWK WKH QHZ

WHFKQRORJLHV DYDLODEOH LQ VSHFLDO HIIHFWV

FLQHPDWRJUDSK\� 6FLHQFH ILFWLRQ KDV DOVR

FKDQJHG WR NHHS XS ZLWK QHZ DGYDQFHV�

9LHZ D PRWLRQ SLFWXUH RU D WHOHYLVLRQ SURJUDP

WKDW ZDV PDGH VHYHUDO GHFDGHV DJR� )LQG DQ\

LQDFFXUDFLHV DQG VWHUHRW\SHV DERXW VSDFH WUDYHO�

7KH GLDORJXH� FRVWXPHV� DQG KDLU VW\OHV DUH

LQWHUHVWLQJ WR FRQVLGHU WR VHH LI WKHUH DUH DQ\

WUHQGV RU FXOWXUDO DVVXPSWLRQV GHSLFWHG ZKLFK

DUH QR ORQJHU SRSXODU� ,W PD\ EH LQWHUHVWLQJ WR

ORRN VSHFLILFDOO\ IRU KLJKO\ SURSDJDQGL]HG

QDUUDWLYHV� 7KH %XFN 5RJHUV VHULHV DQG 7KH 'D\

WKH (DUWK 6WRRG 6WLOO DUH H[DPSOHV RI VFLHQFH

ILFWLRQ FODVVLFV� 7KHUH DUH GR]HQV RI VXFK FODVVLFV

DYDLODEOH� $VN \RXU UHVRXUFH FHQWUH VWDII WR

JDWKHU VFLHQFH ILFWLRQ ERRNV VXLWDEOH IRU JUDGH ��

,I D WHDFKHU�OLEUDULDQ LV DYDLODEOH� DVN WKDW VRPH

ERRN WDONV EH VFKHGXOHG�

6WXGHQWV PD\ KDYH PRUH GLIILFXOW\ DQDO\]LQJ D

PRGHUQ VFLHQFH ILFWLRQ SURGXFWLRQ� 2IWHQ LW LV

GLIILFXOW WR DSSUDLVH FXOWXUDO DVVXPSWLRQV DQG

VWHUHRW\SHV XQOHVV WKH\ FDQ EH LVRODWHG LQ D

GLIIHUHQW WLPH RU D GLIIHUHQW SODFH� 1HYHUWKHOHVV�

KDYH VWXGHQWV H[DPLQH D PRUH UHFHQW

SURGXFWLRQ� �$V DQ H[DPSOH� WKH VRXQG HIIHFWV LQ

WKH VSDFH FRPEDW LQ 6WDU :DUV PLPLF WKH VRXQG

RI MHW ILJKWHUV LQ WKH DWPRVSKHUH� 6RXQG GRHV QRW

WUDYHO LQ D YDFXXP�� $Q LQWHUHVWLQJ FRPSDULVRQ

PLJKW EH WR FRQVLGHU KRZ WKH 6WDU 7UHN� 7KH 1H[W

*HQHUDWLRQ VHULHV GLIIHUV IURP WKH RULJLQDO 6WDU

7UHN VHULHV�

$V HLWKHU D IROORZ�XS DFWLYLW\ RU DQ DOWHUQDWLYH

DFWLYLW\� GHSHQGLQJ RQ RQH
V SUHIHUHQFH� DQDO\]H

VRPH VFLHQFH ILFWLRQ ZULWLQJ� $ QRYHO E\ -XOHV

9HUQH PLJKW EH FRPSDUHG WR D PRUH UHFHQW RQH

E\ DQ DXWKRU VXFK DV ,VDDF $VLPRY� $UWKXU

&ODUNH� 5REHUW +HLQOHLQ� RU 2UVHQ :HOOHV� /RRN

DV ZHOO IRU GLIIHUHQFHV LQ ZULWLQJ VW\OH DQG
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ODQJXDJH XVDJH EDVHG XSRQ WKH WLPH LQ ZKLFK

WKH PDWHULDO ZDV ZULWWHQ�

,QWHJUDWH WKH DFWLYLW\ ZLWK $UWV (GXFDWLRQ DQG

(QJOLVK /DQJXDJH $UWV�

® 5HFHQWO\� DQ H[SHULPHQW GHVLJQHG DW WKH

8QLYHUVLW\ RI 6DVNDWFKHZDQ ZDV VHOHFWHG IRU D

6KXWWOH PLVVLRQ� &U\VWDOV ZRXOG EH JURZQ LQ

VSDFH� 7KH FU\VWDOV ZRXOG WKHQ EH DQDO\]HG EDFN

RQ (DUWK� XVLQJ [�UD\ GLIIUDFWLRQ WHFKQLTXHV�

)URP WKLV H[SHULPHQW� VFLHQWLVWV KRSHG WR OHDUQ

PRUH DERXW SURWHLQ VWUXFWXUHV IURP WKLV

H[SHULPHQW DQG WKXV D EHWWHU XQGHUVWDQGLQJ RI

YLUDO LQIHFWLRQV�

+DYH VWXGHQWV UHVHDUFK WKLV RU RWKHU

H[SHULPHQWV WKDW DUH SDUWLFXODUO\ VXLWHG IRU D

PLFURJUDYLW\ HQYLURQPHQW�

6WXGHQWV FRXOG DOVR GHVLJQ WKHLU RZQ

H[SHULPHQWV WR EH SHUIRUPHG LQ VSDFH� +RZ FDQ

WKH FRQGLWLRQV WKDW DUH IRXQG LQ VSDFH EH DQ

DGYDQWDJH LQ SHUIRUPLQJ WKRVH H[SHULPHQWV"

® 7KHUH KDYH EHHQ VHYHUDO GLVDVWHUV DQG QHDU�

GLVDVWHUV LQ VSDFH� $V KXPDQV SXVK WKH OLPLWV RI

WHFKQRORJ\� DFFLGHQWV RFFXU RXW RI QHJOHFW�

FRPSODFHQF\� RU IURP RWKHU FDXVHV�

+DYH VRPH VWXGHQWV UHVHDUFK GLVDVWHUV WKDW

KDYH RFFXUUHG LQ VSDFH� 2WKHUV FDQ EH DVVLJQHG

WR UHVHDUFK WUDJHGLHV WKDW KDYH RFFXUUHG IRU

RWKHU W\SHV RI WHFKQRORJ\� ([DPSOHV WR FRQVLGHU

PLJKW EH WKH VLQNLQJ RI WKH 7LWDQLF� WKH H[SORVLRQ

RI WKH GLULJLEOH +LQGHQEXUJ� WKH 7HQHULIH MXPER

MHW FROOLVLRQ� WKH %KRSDO FKHPLFDO SODQW GLVDVWHU�

WKH &KHUQRE\O QXFOHDU GLVDVWHU�

&RPSDUH VLPLODULWLHV DQG GLIIHUHQFHV LQ HDFK RI

WKHVH GLVDVWHUV� ,GHQWLI\ WKRVH IDFWRUV WKDW FDQ

EH DWWULEXWHG WR �KXPDQ HUURU�� :KDW FKDQJHV

WRRN SODFH DIWHU WKH GLVDVWHU" :HUH VDIHW\

UHJXODWLRQV LPSURYHG" :HUH FKDQJHV PDGH WR WKH

WHFKQRORJ\ WR HQVXUH WKDW VXFK D GLVDVWHU ZRXOG

QHYHU RFFXU DJDLQ"

® ,QYHVWLJDWH WKH 6�3�$�&�(� FOXE QHWZRUN

HVWDEOLVKHG LQ 6DVNDWRRQ DQG RWKHU FLWLHV� +RZ

FDQ WKLV W\SH RI DFWLYLW\ EH XVHG WR OLQN \RXU

VWXGHQWV WR WKH UHVW RI WKH ZRUOG"
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(QHUJ\�LQ�2XU�/LYHV

8QLW�RYHUYLHZ

+RZ LPSRUWDQW LV HQHUJ\ LQ RXU OLYHV" +RZ GRHV

HQHUJ\ KDYH DQ LPSDFW RQ ZKDW ZH GR� DQG RQ ZKDW

LQIRUPDWLRQ ZH UHFHLYH" 7KLQNLQJ� ZDONLQJ�

OLVWHQLQJ � DOO UHTXLUH DQ HQHUJ\ H[SHQGLWXUH�

(QHUJ\ EULQJV XV LQIRUPDWLRQ DERXW HYHU\WKLQJ

DURXQG XV � OLJKW HQHUJ\ HQDEOHV YLVLRQ� VRXQG

HQHUJ\ YLEUDWHV RXU HDUGUXPV� DQG HOHFWULFDO HQHUJ\

FDQ EH XVHG WR FUHDWH VRXQG DQG OLJKW�

,Q WKLV XQLW� VWXGHQWV ZLOO KDYH DQ RSSRUWXQLW\ WR

H[DPLQH WKH IRUPV RI HQHUJ\ WKDW WKH\ WKLQN DUH

PRVW LPSRUWDQW WR WKHP LQ WKHLU OLYHV� IRFXV RQ

WKUHH RI WKH IRUPV� DQG WR GLVFXVV WKHLU GHSHQGHQFH

RQ HQHUJ\� :KDW LV WKH QDWXUH RI HQHUJ\" +RZ DUH

WKH GLIIHUHQW IRUPV UHODWHG" +RZ DUH WKH\ GLIIHUHQW"

+RZ GRHV HDFK EHKDYH" +RZ LV HDFK JHQHUDWHG"

7KLV XQLW LV WKH WKLUG LQ D VHTXHQFH RI VL[ FRUH XQLWV

IURP JUDGH � WR JUDGH � WKDW H[DPLQH YDULRXV

DVSHFWV RI HQHUJ\�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ OHDUQLQJ

ORJV� UHDGLQJ IURP QHZVSDSHUV DQG XVLQJ WKRVH

DUWLFOHV DV PRGHOV IRU UHSRUWLQJ RQ WKH DFWLYLWLHV RI

VFLHQFH FODVV� DV ZHOO DV ZULWLQJ HGLWRULDOV ZKLFK

H[SUHVV YLHZSRLQWV RQ WRSLFV RI LQWHUHVW ZLWK

UHVSHFW WR WKH HQHUJ\ DQG HQHUJ\ XVH DUH WKUHH

VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG

GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� KROLVWLF

%�� FDXVH�HIIHFW

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

&� TXHVWLRQLQJ

'� VFLHQFH DQG WHFKQRORJ\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

(� XVLQJ DXGLRYLVXDO DLGV

(� FRPSXWHU LQWHUDFWLRQ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

*� LQWHUHVW

*� FRQWLQXRXV OHDUQHU

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW�GHYHORSPHQW

JUDGH �

� SURGXFWLRQ DQG WUDQVPLVVLRQ RI VRXQG

� LQYHVWLJDWH HFKRHV DQG SLWFK RI VRXQG

JUDGH �

� FKDUDFWHULVWLFV� SURGXFWLRQ� DQG LQWHUFRQYHUVLRQV

RI DOO IRUPV RI HQHUJ\

� UHODWLRQVKLSV DPRQJ IRUFH� PRWLRQ� DQG IULFWLRQ

JUDGH �

� GLVWLQJXLVK EHWZHHQ UHQHZDEOH DQG

QRQUHQHZDEOH HQHUJ\ UHVRXUFHV

JUDGH �

� HYDOXDWLRQ RI DOWHUQDWLYH HQHUJ\ VRXUFHV IRU

SURGXFLQJ HOHFWULFLW\

JUDGH �

� H[WUDFWLRQ RI QRQUHQHZDEOH UHVRXUFHV IRU HQHUJ\

SURGXFWLRQ

� SURGXFWLRQ� GLVWULEXWLRQ� DQG FRQVHUYDWLRQ RI

HQHUJ\ IURP QRQUHQHZDEOH UHVRXUFHV

JUDGH �

� HIIHFW RI HOHFWULFDO SURGXFWLRQ DQG XVH RQ VRFLHW\

DQG LQGLYLGXDOV

)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� ,QYHVWLJDWH WKH IRUPV RI HQHUJ\�

��� ,GHQWLI\ YDULRXV IRUPV RI HQHUJ\�

��� &RPSDUH DQG FRQWUDVW IRUPV RI HQHUJ\�

��� 'HPRQVWUDWH KRZ ZH UHFRJQL]H WKH

SUHVHQFH RI HQHUJ\ LQ D V\VWHP�

��� ([DPLQH FRQYHUVLRQV RI HQHUJ\ EHWZHHQ

IRUPV�

��� $VVHVV WKH HIILFLHQFLHV RI FRQYHUVLRQV RI

IRUPV RI HQHUJ\�

�� &RQVLGHU KRZ OLJKW� VRXQG� DQG HOHFWULFDO HQHUJ\

KDYH DQ LPSDFW RQ RXU OLYHV�

��� ,QYHVWLJDWH KRZ WKHVH IRUPV RI HQHUJ\ DUH

IRUPHG DQG WUDQVPLWWHG�

��� 5HFRJQL]H KRZ LQGLYLGXDOV XVH DQG GHSHQG

RQ WKHVH IRUPV RI HQHUJ\�

��� 3ULRULWL]H HQHUJ\ XVH LQ RXU OLYHV�

��� ([DPLQH DQG FRQVLGHU ORZ HQHUJ\ XVH

OLIHVW\OHV�

��� ([SORUH WKH UROH RI VRFLHW\ LQ HQFRXUDJLQJ

DQG HQDEOLQJ ORZ HQHUJ\ OLIHVW\OHV�

�� 'HYHORS D FRQWHPSRUDU\ YLHZ RI WHFKQRORJ\� �7/�

��� ([DPLQH WKHLU H[SHULHQFH ZLWK WHFKQRORJLHV

LQYROYLQJ OLJKW� VRXQG� DQG HOHFWULFLW\�

��� 8QGHUVWDQG WKH VRFLDO DQG FXOWXUDO IRUFHV

ZKLFK XQGHUOD\ WHFKQRORJLFDO

GHYHORSPHQWV�

��� $SSUHFLDWH KRZ WHFKQRORJLFDO GHYHORSPHQWV

DIIHFW FXOWXUH DQG VRFLHW\�

�� 8QGHUVWDQGLQJ KRZ NQRZOHGJH LV FUHDWHG�

HYDOXDWHG� UHILQHG DQG FKDQJHG ZLWKLQ VFLHQFH�

�&&7�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYLWLHV

DQG GLVFXVV REVHUYDWLRQV ZLWK RWKHUV�

��� 6WUHQJWKHQ SHUFHSWXDO DELOLWLHV WKURXJK

FRQFUHWH H[SHULHQFHV�

��� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG DQG

HYDOXDWHG LQ VFLHQFH�
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6XJJHVWHG�DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ

6FLHQFH� $Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH

0LGGOH /HYHO �� .H\ 5HVRXUFH &RUUHODWLRQV

GHVFULEH DFWLYLWLHV RU LGHDV IRU DFWLYLWLHV�

® :KLFK IRUP RI HQHUJ\ LV PRVW LPSRUWDQW WR RXU

OLYHV� OLJKW� VRXQG� RU HOHFWULFLW\" :KLFK LV VHFRQG

PRVW LPSRUWDQW" 3LFN RQH RI WKHP DQG YLVXDOL]H

D OLIH ZLWKRXW WKDW IRUP RI HQHUJ\" +RZ ZRXOG

\RX DGDSW WR VXUYLYH" :KDW RWKHU IRUPV RI

HQHUJ\ RU ZKDW FKDQJHV LQ EHKDYLRXU ZRXOG KHOS

\RX DFFRPPRGDWH WKH ORVV RI XVH RI WKH IRUP \RX

KDYH FKRVHQ"

:ULWH D VKRUW VWRU\ WKDW GHVFULEHV WKH LGHDV \RX

KDYH DERXW KRZ \RXU OLIH� DQG OLIH LQ JHQHUDO�

ZRXOG FKDQJH ZLWKRXW WKDW IRUP RI HQHUJ\�

)DFWRUV� $�� %��� &�� '�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU�DVVHVVPHQW�

SRUWIROLRV� KRPHZRUN

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

IRFXVHG LPDJLQJ

® %UDLQVWRUP WR SURGXFH D OLVW RI DOO XVHV RI DOO

W\SHV RI OLJKW� &DWHJRUL]H WKHVH DFFRUGLQJ WR

HVVHQWLDO WR OLIH DQG QRQHVVHQWLDO� $VN HDFK

JURXS WR FKRRVH RQH XVH WKDW KDV EHHQ LGHQWLILHG

DV HVVHQWLDO� :KDW W\SH RI DGDSWDWLRQV ZRXOG EH

QHFHVVDU\ WR SHUPLW OLIH WR SURFHHG LQ WKH DEVHQFH

RI OLJKW"

,I HDFK JURXS KDV D GLIIHUHQW XVH� DVN WKHP WR

SUHVHQW WKHLU LGHDV RUDOO\ WR WKH ZKROH FODVV� $Q

DOWHUQDWLYH ZD\ WR SUHVHQW WKHLU LGHDV PLJKW EH

WR FUHDWH D VWRU\ GHVFULELQJ OLIH WKDW KDV DGDSWHG

WR QR OLJKW RU GUDZ D PXUDO GHSLFWLQJ VXFK

DGDSWDWLRQV�

)DFWRUV� %��� &�� (�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI�HYDOXDWLRQ�

ZULWWHQ DVVLJQPHQWV� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� FRQFHSW IRUPDWLRQ�

GLVFXVVLRQ

® &DUHIXOO\ UHPRYH WKH JODVV IURP DQ LQFDQGHVFHQW

OLJKW EXOE� ,V WKH ILODPHQW VWLOO FRPSOHWHO\ RU

SDUWLDOO\ LQWDFW" ,I LW LV FRPSOHWHO\ DEVHQW ILQG

RXW ZKHUH LW JRHV E\ LQVSHFWLQJ D QHZ FOHDU JODVV

EXOE� 7UDFH WKH SDWK RI HOHFWULFLW\ LQ WKH EXOE�

:KDW DUH WKH XVHV RI WKH

VWUXFWXUHV WKDW DUHQ
W SDUW RI WKH FLUFXLW LQ WKH

EXOE" +RZ GRHV D OLJKW EXOE SURGXFH OLJKW" 'UDZ

D GLDJUDP RI D OLJKW EXOE�

)DFWRUV� %��� &�� '�� *�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHUIRUPDQFH

DVVHVVPHQW� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRG� LQTXLU\

® )LQG RXW KRZ OLJKW LV SURGXFHG LQ D IOXRUHVFHQW

WXEH� &RPSDUH WKLV PHWKRG WR KRZ OLJKW LV

SURGXFHG LQ DQ LQFDQGHVFHQW EXOE� :KDW DUH WKH

DGYDQWDJHV RI HDFK W\SH RI OLJKW SURGXFWLRQ" $UH

WKHUH RWKHU ZD\V LQ ZKLFK OLJKW FDQ EH SURGXFHG"

+RZ PDQ\ ZD\V RI SURGXFLQJ OLJKW FDQ \RX

GLVFRYHU"

® +RZ GR WKH DXURUD ERUHDOLV SURGXFH OLJKW" ,V WKH

OLJKW UHIOHFWHG OLJKW RU OLJKW WKDW LV FUHDWHG LQ WKH

VN\" ,V WKHUH D FRUUHVSRQGLQJ HIIHFW LQ WKH

VRXWKHUQ VN\" 6RPH SHRSOH VD\ WKDW WKH QRUWKHUQ

OLJKWV PDNH QRLVH ZKHQ WKH\ DUH HVSHFLDOO\

EULJKW� ,I \RX KDYH KHDUG WKH QRLVH� GHVFULEH LW�

2U ILQG VRPHRQH ZKR KDV KHDUG WKH QRLVH DQG

DVN WKDW SHUVRQ WR GHVFULEH LW� ,Q ZKDW ZD\

PLJKW WKH QRLVH EH JHQHUDWHG" ,V WKHUH DQ\ ZD\

ZH FRXOG XVH WKH HQHUJ\ RI WKH QRUWKHUQ OLJKWV"

,Q ZKDW ZD\V PLJKW WKH VDPH SURFHVV WKDW

SURGXFHV WKHP EH XVHIXO WR XV"

® +RZ GRHV D IODVKOLJKW ZRUN" 2EWDLQ VRPH

IODVKOLJKWV DQG DVN WKH VWXGHQWV WR WDNH WKHP

DSDUW WR GHWHUPLQH KRZ WKH\ ZRUN� $VN WKHP WR

GUDZ D GLDJUDP RI WKH SDWK HOHFWULFLW\ ZRXOG

WDNH WKURXJK WKH IODVKOLJKW� DQG WKHQ ZULWH D

VWRU\ SUHWHQGLQJ WKH\ DUH DQ HOHFWURQ LQ RQH RI

WKH GU\ FHOOV� JHWWLQJ UHDG\ WR HPEDUN RQ WKH

YR\DJH WKURXJK WKH EXOE DQG EDFN WR WKH FHOO�

® +RZ GRHV D WRDVWHU ZRUN" 2EWDLQ VRPH ROG QRQ�

ZRUNLQJ WRDVWHUV DQG DVN WKH VWXGHQWV WR WDNH

WKHP DSDUW WR GHWHUPLQH KRZ WKH\ ZRUN� ,W

ZRXOG EH D JRRG LGHD WR FXW WKH HOHFWULF FRUG

DERXW � FP IURP ZKHUH LW HQWHUV WKH WRDVWHU VR

WKDW QR RQH LV WHPSWHG WR SOXJ LW LQ� $VN WKHP WR

GUDZ D GLDJUDP RI WKH SDWK HOHFWULFLW\ ZRXOG

WDNH WKURXJK WKH WRDVWHU� DQG WKHQ ZULWH D VWRU\

SUHWHQGLQJ WKH\ DUH DQ HOHFWURQ LQ WKH KRXVH

FLUFXLWV ZKLFK HQFRXQWHUV WKH SOXJ RI D WRDVWHU�

:KDW DGYHQWXUHV ZRXOG WKH HOHFWURQ HQFRXQWHU

JRLQJ WKURXJK WKH WRDVWHU"

5HSHDW WKLV DFWLYLW\ ZLWK RWKHU VPDOO DSSOLDQFHV�

EXW QRW ZLWK ROG WHOHYLVLRQ VHWV� 7KH FRLO LQ D

WHOHYLVLRQ VHW PD\ EH FKDUJHG ZLWK XS WR

�� ��� YROWV�
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® 0RGLI\ D IODVKOLJKW WR SURGXFH D QDUURZ EHDP E\

PDNLQJ IURP SRVWHU ERDUG D PDVN ZLWK D VPDOO

KROH RU QDUURZ VORW WR WDSH RYHU WKH UHIOHFWRU�

,QYHVWLJDWH WKH FKDUDFWHULVWLFV RI WKH EHDP DW

YDULRXV GLVWDQFHV IURP WKH IODVKOLJKW� $UUDQJH

VL[ PLUURUV VR WKDW WKH EHDP ERXQFHV RII HDFK RI

WKHP WR KLW D WDUJHW� 'UDZ D GLDJUDP RI WKH SDWK

WKH EHDP WDNHV DV LW KLWV WKH PLUURUV� :KDW LV

WKH HIIHFW RI WDNLQJ RQH PLUURU RXW RI WKH SDWK"

® /LVW DV PDQ\ GHYLFHV DV SRVVLEOH ZKLFK XVH

PLUURUV DV HVVHQWLDO FRPSRQHQWV� 'UDZ GLDJUDPV

WR VKRZ KRZ PLUURUV DUH XVHG LQ HDFK FDVH� DQG

EXLOG PRGHOV RI WKH GHYLFHV LI WKDW LV SUDFWLFDO�

® &RQYHUW D IODVKOLJKW WR SURGXFH D VWDU�VKDSHG

EHDP� :KDW GHVLJQ JLYHV D VWDU ZLWK WKH EHVW

GHILQLWLRQ �VKDUSHVW HGJHV�"

® $ FRQYHUJLQJ PLUURU FDQ EH XVHG WR UHIOHFW OLJKW

WR FUHDWH DQ LPDJH RQ D FDUG KHOG EHWZHHQ WKH

REMHFW DQG WKH PLUURU� ([SHULPHQW ZLWK LPDJHV

IRUPHG LQ DQG E\ FRQYHUJLQJ PLUURUV" :KDW

FKDUDFWHULVWLFV GR WKH LPDJHV KDYH" ,Q ZKDW

GHYLFHV DUH FRQYHUJLQJ PLUURUV XVHG"

6HH LI WKH VDPH W\SH RI LPDJH IRUPDWLRQ LV

SRVVLEOH ZLWK D GLYHUJLQJ PLUURU� �7KHVH DUH WKH

PLUURUV WKDW VD\ RQ WKHP� �:DUQLQJ� 2EMHFWV

PD\ EH FORVHU WKDQ WKH\ DSSHDU���

® 2EVHUYH D VSHDNHU FRQH ZKHQ D UHFRUGLQJ RU WKH

UDGLR LV SOD\LQJ� 'HVLJQ DQG EXLOG D YLEUDWLRQ

GHWHFWRU WR DPSOLI\ RU HQKDQFH WKH YLEUDWLRQV \RX

FDQ VHH�

® 8VH D EDOORRQ LQIODWHG WR LWV OLPLW DV D YLEUDWLRQ

GHWHFWRU LQ IURQW RI ODUJH VSHDNHUV� +RZ VHQVLWLYH

DUH WKH EDOORRQ�GHWHFWRUV" +RZ GR GLVWDQFH�

DPRXQW RI LQIODWLRQ� VL]H� FRORXU� VKDSH�

WKLFNQHVV RI ZDOOV� DQG RWKHU IDFWRUV \RX FDQ

LGHQWLI\ DIIHFW WKH SHUIRUPDQFH RI WKH EDOORRQ DV

D YLEUDWLRQ GHWHFWRU"

,I \RX SXW D VWULQJ RQ WKH EDOORRQ� ZLOO WKH

YLEUDWLRQV FDXVH WKH VWULQJ WR YLEUDWH" :KDW W\SH

RI VRXQG �URFN� FODVVLFDO� MD]]� RU LQVWUXPHQW

�FODULQHW� WXED� SLDQR� FDXVH WKH PRVW RU EHVW

YLEUDWLRQV"

® &XW ERWK HQGV IURP D ODUJH ���� OLWUH� MXLFH FDQ�

&XW WKH SDOP IURP D ODWH[ JORYH DQG VWUHWFK LW

RYHU RQH HQG RI WKH FDQ� )DVWHQ LW LQ SODFH ZLWK D

KHDY\ HODVWLF EDQG� 8VH VLOLFRQH WR DWWDFK D VPDOO

�DSSUR[LPDWHO\ � FP VTXDUH� SLHFH RI D

PLUURU WR WKH FHQWUH RI WKH ODWH[ DFURVV WKH HQG RI

WKH FDQ� 6KLQH D EHDP RI OLJKW RQ WKH PLUURU VR

WKDW LW UHIOHFWV RQWR D ZDOO RU VFUHHQ� 6LQJ D

VLQJOH QRWH LQWR WKH HQG RI WKH FDQ� 2EVHUYH WKH

UHIOHFWHG OLJKW RQ WKH ZDOO� 7DON LQWR WKH FDQ�

6LQJ D SKUDVH FRQVLVWLQJ RI VHYHUDO QRWHV� :KDW

HIIHFW GRHV HDFK KDYH"

® &RYHU D UHFRUG WXUQWDEOH ZLWK IRLO� 6HW WKH VSHHG

RI WKH WXUQWDEOH WR �� USP� *HQWO\ WRXFK WKH

VXUIDFH RI WKH IRLO ZLWK RQH WLQH RI D YLEUDWLQJ

WXQLQJ IRUN� 6WRS WKH WXUQWDEOH DQG H[DPLQH WKH

SDWWHUQ RQ WKH IRLO� :KDW FDXVHV WKH SDWWHUQ WKDW

DSSHDUV" +RZ FRXOG WKLV PHWKRG EH XVHG WR

HVWLPDWH WKH IUHTXHQF\ RI D WXQLQJ IRUN" :KDW

LPSURYHPHQWV FDQ \RX PDNH WR WKLV YLEUDWLRQ

GHWHFWRU"

® %XLOG D UHFRUG SOD\HU ZLWK D QHHGOH DQG GULQNLQJ

FRQH �6QR�.RQH� RU RWKHU VWLII SDSHU FRQH� 8VH D

PDJQLI\LQJ JODVV RU D VWHUHR PLFURVFRSH WR ORRN

DW UHFRUG JURRYHV� $ VXSSO\ RI UHFRUGV IRU WKLV XVH

FDQ EH REWDLQHG UHODWLYHO\ FKHDSO\ IURP JDUDJH

VDOHV RU UHFRUG VWRUH FOHDUDQFH ELQV� 3XW WKH

UHFRUG RQ D WXUQWDEOH DQG SODFH WKH SLQ LQ WKH

JURRYH� 7XUQ RQ WKH SOD\HU DQG DGMXVW WKH

SUHVVXUH RQ WKH FRQH DQG SLQ VR WKDW VRXQG LV

UHSURGXFHG�

+RZ GR WKH JURRYHV� SLQ� DQG FRQH HDFK

FRQWULEXWH WR WKH SURGXFWLRQ RI VRXQG" :K\ GRQ
W

\RX KDYH WR PRYH WKH SLQ �RU WKH QHHGOH RI D

UHJXODU SLFN�XS� IURP WUDFN WR WUDFN RQ WKH

UHFRUG WR SOD\ WKH ZKROH UHFRUG"

® 3OD\ D UHFRUG DW GLIIHUHQW VSHHGV� +RZ GRHV

VSLQQLQJ WKH UHFRUG IDVWHU DIIHFW WKH VSHHG RI

YLEUDWLRQ RI WKH QHHGOH" :KDW LV WKH HIIHFW RQ WKH

VRXQG RI FKDQJLQJ WKH UDWH RI YLEUDWLRQ"

® +RZ GR RXU YRFDO FRUGV SURGXFH VRXQG" :KHQ ZH

ZKLVWOH KRZ LV WKH VRXQG SURGXFHG" +RZ GRHV

KROGLQJ D EODGH RI JUDVV IODW EHWZHHQ WKH WZR

WKXPEV FDXVH D VRXQG ZKHQ RQH EORZV LQWR WKH

JDS EHWZHHQ WKH WKXPEV" 'R ELUGV KDYH YRFDO

FRUGV WR SURGXFH WKHLU VRXQGV" :KHQ DQ REMHFW LV

JRLQJ YHU\ TXLFNO\ WKURXJK WKH DLU� ZK\ GRHV LW

PDNH D ZKLVWOLQJ VRXQG"

® +RZ GRHV D GU\ FHOO SURGXFH HOHFWULFLW\" :K\ GR

GU\ FHOOV UXQ GRZQ" ,I WZR RU PRUH FHOOV DUH

KRRNHG WRJHWKHU� WKH UHVXOW LV D EDWWHU\� 0RVW

IODVKOLJKWV WDNH WZR FHOOV WR IRUP WKHLU EDWWHU\�

+RZ PDQ\ FHOOV DUH WKHUH LQ D FDU EDWWHU\" :KDW

SURGXFHV WKH HOHFWULFLW\ LQ D FDU EDWWHU\" +RZ

GRHV DQ DOWHUQDWRU RU D JHQHUDWRU LQ D YHKLFOH

SURGXFH HOHFWULFLW\" +RZ GR UHFKDUJHDEOH
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FHOOV DQG EDWWHULHV JHW UHFKDUJHG"

® +RZ LV HOHFWULFLW\ SURGXFHG DW %RXQGDU\ 'DP"

+RZ LV LW SURGXFHG DW &RWHDX &UHHN DQG DW

,VODQG )DOOV" &RPSDUH WKH SURFHVVHV XVHG�

® :KDW HIIHFWV RQ WKH ERG\ GRHV DQ HOHFWULFDO VKRFN

KDYH" :K\ GR SDUDPHGLFV XVH HOHFWULF VKRFN WR

UHVWDUW D VWRSSHG KHDUWEHDW" +RZ GRHV D

SDFHPDNHU ZRUN" 'RHV D KHDOWK\ KHDUW JHQHUDWH

HOHFWULFDO LPSXOVHV RQ LWV RZQ"

® :KDW LV WKH VRXQG EDUULHU" :K\ ZDV LW GLIILFXOW

WR GHVLJQ SODQHV WKDW ZRXOG �EUHDN WKH VRXQG

EDUULHU�" :KDW LV D VRQLF ERRP" :K\ DUH WKH

&RQFRUGH 667 DQG DOO PLOLWDU\ DLUFUDIW

SURKLELWHG IURP IO\LQJ IDVWHU WKDQ WKH VSHHG RI

VRXQG DW ORZ DOWLWXGHV" 3UHVHQW WKHVH TXHVWLRQV

IRU D EUDLQVWRUPLQJ VHVVLRQ RU IDFW�ILQGLQJ SHULRG

WR JHQHUDWH TXHVWLRQV IRU VWXGHQWV WR UHVHDUFK�

® +RZ IDVW GRHV VRXQG WUDYHO" +RZ IDVW LV WKLV

FRPSDUHG WR WKH VSHHG RI OLJKW" +HUH LV DQ ROG

PHWKRG RI GHWHUPLQLQJ WKH GLVWDQFH WR D

OLJKWQLQJ VWULNH� &RXQW WKH VHFRQGV EHWZHHQ WKH

IODVK DQG WKH WKXQGHU� DQG GLYLGH WKLV QXPEHU

E\ WKUHH� 7KH UHVXOW ZLOO JLYH \RX WKH QXPEHU RI

NLORPHWUHV IURP \RX WR WKH OLJKWQLQJ� +RZ GRHV

WKLV PHWKRG ZRUN"

® $QDORJ\ IRU D VRQLF ERRP� 8QWLO WKH ����
V�

WUDLQV KDG VSHFLDO FDUV WKDW ZHUH XVHG IRU VRUWLQJ

DQG WUDQVSRUWLQJ PDLO� 7KHUH ZHUH SHRSOH ZKRVH

MRE LW ZDV WR ULGH LQ WKDW FDU DQG VRUW WKH PDLO�

:KHQ WKH WUDLQ ZRXOG VWRS DW D WRZQ� D SRVWDO

ZRUNHU ZRXOG EULQJ WR WKH WUDLQ WKH PDLO ZKLFK

KDG EHHQ SRVWHG DW WKH SRVW RIILFH VLQFH WKH ODVW

WUDLQ ZDV WKURXJK WRZQ DQG WKHQ SLFN XS D EDJ

IRU WKDW WRZQ� 7KH RXWJRLQJ EDJ ZRXOG EH ORDGHG

LQWR WKH PDLO FDU DQG WKH FOHUNV ZKR ZRUNHG LQ

WKH FDU ZRXOG VRUW WKH PDLO LQWR WKH DSSURSULDWH

GHVWLQDWLRQ EDJV ZKLOH WKH WUDLQ ZDV WUDYHOOLQJ

WR LWV QH[W VWRS� $W WKH QH[W VWRS WKH VDPH WKLQJ

ZRXOG EH UHSHDWHG� ,QGLYLGXDOV FRXOG DOVR

PDLO SRVWFDUGV RU OHWWHUV E\ SXWWLQJ WKHP

WKURXJK D VORW LQ WKH ZDOO RI WKH FDU�

6XSSRVH WKDW LQ ���� D ER\ ZDV ULGLQJ WKH

WUDQVFRQWLQHQWDO WUDLQ IURP 0RQWUHDO KRPH WR

%LJJDU� +H GHFLGHG WR VHQG SRVWFDUGV IURP

YDULRXV SODFHV DFURVV &DQDGD WR KLV PRWKHU ZKR

ZRUNHG DW WKH SRVW RIILFH LQ %LJJDU� $W 2WWDZD KH

JRW RII WKH WUDLQ� ZDONHG DORQJ WKH WUDLQ WR WKH

PDLO FDU DQG SXW D SRVWFDUG RI WKH 3DUOLDPHQW

%XLOGLQJV LQWR WKH VORW LQ WKH PDLO

FDU� 7KHQ KH JRW EDFN RQ WKH WUDLQ DQG URGH WR

1RUWK %D\� 7KHUH KH JRW RII DQG PDLOHG D

SRVWFDUG RI /DNH 1LSLVVLQJ DW WKH PDLO FDU� +H

UHSHDWHG WKLV DW &DSUHRO� +RUQHSD\QH� /RQJODF�

$UPVWURQJ� 0LQDNL� :LQQLSHJ� &DUEHUU\�

0HOYLOOH� DQG 6DVNDWRRQ� :KHQ KH JRW WR %LJJDU�

KLV PRWKHU ZDV DW WKH WUDLQ WR PHHW KLP DQG SLFN

XS WKH PDLO� $PRQJ RWKHU WKLQJV� ZKDW ZDV LQ

WKH PDLO EDJ KLV PRWKHU SLFNHG XS DW WKH WUDLQ"

$SSOLFDWLRQ� &ORVH \RXU H\HV DQG LPDJLQH KRZ

PXFK VRXQG D MHW PDNHV� 7KH VRXQG LW PDNHV

WUDYHOV DW DERXW ��� PHWUHV SHU VHFRQG� ,I D MHW LV

� ��� PHWUHV DZD\ IURP \RX� KRZ ORQJ ZLOO LW

WDNH WKH VRXQG WR JHW WR \RX"

1RZ VXSSRVH WKDW WKH MHW WKDW LV � ��� PHWUHV

DZD\ IURP \RX LV FRPLQJ WRZDUG \RX DW

��� PHWUHV SHU VHFRQG� +RZ ORQJ ZLOO LW WDNH WKH

MHW WR JHW WR \RX" +RZ GRHV WKLV FRPSDUH WR WKH

WLPH LW ZLOO WDNH WKH VRXQG WR JHW WR \RX" 7KH MHW

LV WUDYHOOLQJ DW WKH VSHHG RI VRXQG� FDOOHG 0DFK

�� 7KH MHW LV OLNH WKH SHUVRQ RQ WKH WUDLQ� 7KH

VRXQG LV OLNH WKH SRVWFDUGV� +RZ LV WKH DLU OLNH

WKH WUDLQ"

,PDJLQH WKDW VRXQG WUDYHOV WKURXJK WKH DLU LQ

EXQGOHV� $UH DQ\ RI WKH EXQGOHV RI VRXQG IURP

WKH ODVW ILYH VHFRQGV JRLQJ WR JHW WR \RX EHIRUH

WKH MHW GRHV" :KHQ LV WKH VRXQG JRLQJ WR JHW WR

\RX" +RZ PXFK VRXQG GRHV D MHW PDNH LQ ILYH

VHFRQGV" :KDW ZRXOG WKLV VRXQG OLNH LI WKH ZKROH

ILYH VHFRQGV ZRUWK RI VRXQG JRW WKHUH DOO DW RQFH"
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*URZWK�DQG�'HYHORSPHQW

8QLW�RYHUYLHZ

'XULQJ WKLV XQLW� VWXGHQWV FRQVLGHU KRZ GLIIHUHQW

DQLPDOV� ERWK LQYHUWHEUDWH DQG YHUWHEUDWH�

UHSURGXFH� DQG KRZ WUDLWV DUH SDVVHG IURP SDUHQWV

WR RIIVSULQJ� 7RSLFV IRU GLVFXVVLRQ LQFOXGH WKH

KXPDQ OLIH F\FOH DQG WKH VSHFWUXP RI FKDQJHV WKDW

RFFXU GXULQJ OLIH�

$GROHVFHQFH LV D WLPH RI UDSLG FKDQJH DQG

GHYHORSPHQW� 7KH FKDQJHV ZKLFK SXEHUW\ EULQJV

PDNHV PDQ\ \RXQJ SHRSOH ZRQGHU� �:KDW LV

KDSSHQLQJ" $P , WKH RQO\ RQH IHHOLQJ OLNH WKLV" 'R ,

ILW LQ"� 2SSRUWXQLWLHV IRU VWXGHQWV WR GLVFXVV FKDQJH

LQ WKHLU OLYHV DQG VHH LW DV D QRUPDO RFFXUUHQFH

H[SHULHQFHG E\ DOO PDWXULQJ RUJDQLVPV DUH

LPSRUWDQW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ UHSRUWV�

OHWWHUV DQG VWRULHV DUH RQO\ WKUHH ZD\V WKURXJK

ZKLFK VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI

WKH FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG� ([DPSOHV

RI DFWLYLWLHV ZKLFK FRQWDLQ ZULWLQJ RU UHDGLQJ

FRPSRQHQWV DUH IRXQG LQ WKH 6XJJHVWHG DFWLYLWLHV

VHFWLRQ RI WKLV XQLW�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 7KH H[WHQVLRQ

SKDVH RI HDFK OHVVRQ LV DQ LGHDO SODFH IRU VWXGHQWV

WR FUHDWH WKHLU RZQ FKDOOHQJH RSSRUWXQLWLHV RU WR

FKRRVH IURP RSSRUWXQLWLHV VXJJHVWHG WR WKHP�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� SXEOLF�SULYDWH

%� FKDQJH

%� RUJDQLVP

%�� FDXVH�HIIHFW

%�� F\FOH

&� FRPPXQLFDWLQJ

&� REVHUYLQJ DQG GHVFULELQJ

&� LQIHUULQJ

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

*� LQWHUHVW

*� FRQWLQXRXV OHDUQHU

&RQFHSW�GHYHORSPHQW

JUDGH �

� UHODWLRQVKLS EHWZHHQ DQLPDO EDELHV DQG SDUHQWV

JUDGH �

� SODQW JURZWK DQG UHSURGXFWLRQ

JUDGH �

� VXVWHQDQFH RI OLIH LQ LWV HQYLURQPHQW

JUDGH ��

� IXQFWLRQV DQG LQWHUUHODWLRQVKLSV RI KXPDQ ERG\

V\VWHPV

JUDGH ��

� KXPDQ UHSURGXFWLRQ
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)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� ([SODLQ KRZ GLIIHUHQW RUJDQLVPV UHSURGXFH�

��� 7UDFH WKH GHYHORSPHQW RI RUJDQLVPV IURP

IHUWLOL]DWLRQ WR ELUWK RU KDWFKLQJ�

��� 'HVFULEH WKH VWDJHV RI GHYHORSPHQW RI WKH

KXPDQ HPEU\R IURP IHUWLOL]DWLRQ WR ELUWK�

��� &RPSDUH KRZ GLIIHUHQW RUJDQLVPV

UHSURGXFH�

�� 8QGHUVWDQG WKH EDVLF SULQFLSOHV RI KHUHGLW\�

��� ([SODLQ KRZ WUDLWV DUH SDVVHG IURP SDUHQWV

WR RIIVSULQJ WKURXJK JHQHV�

��� 'HVFULEH KRZ GRPLQDQW DQG UHFHVVLYH JHQHV

UHVXOW LQ YDULDWLRQV LQ RIIVSULQJ�

��� 'LVFXVV WKH QDWXUH RI KHUHGLWDU\ FRQGLWLRQV

DQG GLVRUGHUV�

�� 'HVFULEH WKH VWDJHV LQ WKH KXPDQ OLIH F\FOH�

��� ,GHQWLI\ LQIDQF\� FKLOGKRRG� DGROHVFHQFH�

DGXOWKRRG� DQG ROG DJH DV VWDJHV LQ KXPDQ

GHYHORSPHQW�

��� 'HVFULEH SK\VLFDO FKDQJHV WKDW RFFXU

GXULQJ HDFK VWDJH RI KXPDQ GHYHORSPHQW�

��� &RQVLGHU FRJQLWLYH FKDQJHV WKDW RFFXU

GXULQJ KXPDQ GHYHORSPHQW�

��� &RPSDUH WKH KXPDQ OLIH F\FOH WR WKDW RI

RWKHU RUJDQLVPV�

�� 8VH ODQJXDJH �OLVWHQLQJ� VSHDNLQJ� UHDGLQJ� DQG

ZULWLQJ� WR FRPPXQLFDWH WR RWKHUV ZKDW LV

REVHUYHG DQG WKRXJKW� �&20�

��� 8VH ZULWLQJ WR UHFRUG WKRXJKWV�

��� 8VH WKH YRFDEXODU\ DVVRFLDWHG ZLWK WKH

VFLHQFH RI KHUHGLW\ DQG GHYHORSPHQW WR

SUHVHQW LQIRUPDWLRQ DQG GHYHORS

DUJXPHQWV�

��� 8VH GLFWLRQDULHV� HQF\FORSHGLDV� DQG

UHIHUHQFH ERRNV WR JDWKHU LQIRUPDWLRQ�

��� 8VH ILFWLRQ� QRQILFWLRQ� SHULRGLFDOV�

QHZVSDSHUV� DQG DXGLRYLVXDO PDWHULDOV DV

UHVRXUFHV�

�� 8QGHUVWDQG KHUHGLW\ WKURXJK DSSO\LQJ

PDWKHPDWLFDO VNLOOV DQG DELOLWLHV� �180�

��� &ROOHFW DQG RUJDQL]H TXDQWLWDWLYH

LQIRUPDWLRQ LQWR FKDUWV� JUDSKV� DQG WDEOHV�

��� 5HDG DQG LQWHUSUHW JUDSKV� FKDUWV� DQG

WDEOHV�

��� %HJLQ WR LQYHVWLJDWH WKH XVH RI RGGV�

SUREDELOLWLHV� DQG OLNHOLKRRGV LQ GHVFULELQJ

KHUHGLWDU\ WUDLWV�

6XJJHVWHG�DFWLYLWLHV

® :K\ FDQ
W FDWV KDYH SXSSLHV" :KDW LV LW DERXW

RUJDQLVPV WKDW PDNHV WKHP KDYH RIIVSULQJ RI WKH

VDPH VSHFLHV LQVWHDG RI SURGXFLQJ D GLIIHUHQW

VSHFLHV" :KDW ZRXOG WKH ZRUOG EH OLNH LI WKH

VSHFLHV RI RIIVSULQJ RI SDUHQWV ZHUHQ
W

QHFHVVDULO\ RI WKH VDPH VSHFLHV DV WKH SDUHQW�

EXW MXVW D PDWWHU RI UDQGRP FKDQFH"

)DFWRUV� %�� %��� &�� &�� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

SUHVHQWDWLRQV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRG� GLVFXVVLRQ

® (VWDEOLVK D PHDOZRUP FXOWXUH LQ \RXU FODVVURRP�

&RFNURDFKHV DQG 7KLQJV KDV D VHFWLRQ RQ

FDULQJ IRU D PHDOZRUP FXOWXUH� 0HDOZRUPV VKRZ

PHWDPRUSKRVLV� $VN HDFK JURXS RI VWXGHQWV WR

GUDZ D VHULHV RI SLFWXUHV GHSLFWLQJ WKH OLIH F\FOH

RI WKH PHDOZRUP� :KHQ WKH GUDZLQJV DUH

FRPSOHWH� DVN WKHP WR PHHW ZLWK DQRWKHU JURXS

DQG FRPSDUH WKHLU SURGXFWV�

)DFWRUV� $�� %�� %��� &�� &�� (�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQ�

REVHUYDWLRQ FKHFNOLVW� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ

H[SHULPHQWV� FLUFOH RI NQRZOHGJH

® &DWHJRUL]H RUJDQLVPV RQ WKH EDVLV RI ZKHWKHU

WKH\ UHSURGXFH E\ SURGXFLQJ IHUWLOL]HG HJJV RU

QRW� ,V D VHHG �H�J� D JUDLQ RI ZKHDW RU D OHQWLO� D

IHUWLOL]HG HJJ" $UH WKHUH RUJDQLVPV ZKLFK

UHSURGXFH LQ PRUH WKDQ RQH ZD\" :KDW

JHQHUDOL]DWLRQ FDQ \RX PDNH IURP WKH OLVW

SURGXFHG" %DVHG RQ ZKDW FKDUDFWHULVWLFV RI

UHSURGXFWLRQ FRXOG \RX IXUWKHU VXEGLYLGH HDFK RI

WKH OLVWV" :KDW DGYDQWDJHV DQG GLVDGYDQWDJHV

DUH WKHUH WR HDFK W\SH RI UHSURGXFWLRQ"

)DFWRUV� %�� %��� &�� &�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV�

REVHUYDWLRQ FKHFNOLVWV� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRG� FRPSDUH DQG FRQWUDVW
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® 6XUYH\ WKH YDULDELOLW\ LQ ILYH WUDLWV DPRQJ

PHPEHUV RI \RXU FODVV� &RQWDFW D JUDGH RQH

WHDFKHU DQG DVN ZKHWKHU \RX FDQ VXUYH\ WKH

PHPEHUV RI KHU FODVV ZLWK UHVSHFW WR WKH VDPH

WUDLWV� 5HSHDW WKLV IRU D JUDGH �� FODVV� 3RVVLEOH

WUDLWV DUH VKRH VL]H� OLWWOH ILQJHU OHQJWK� ZULVW

FLUFXPIHUHQFH� SXOVH UDWH� DQG H\H FRORXU� 5HFRUG

WKH VH[ RI HDFK SDUWLFLSDQW LQ WKH VXUYH\�

$QDO\]H WKH GDWD WR GHWHUPLQH IRU ZKLFK

FKDUDFWHULVWLF WKHUH LV WKH PRVW YDULDELOLW\ LQ

\RXU FODVV DQG IRU ZKLFK FKDUDFWHULVWLF WKHUH LV

WKH OHDVW YDULDELOLW\� %DU JUDSKV DUH RQH ZD\ WR

FRPSDUH YDULDELOLW\ RI WUDLWV� <RX ZLOO KDYH WR

PDNH D GHFLVLRQ RQ KRZ \RX DUH JRLQJ WR JDXJH

WKH YDULDELOLW\ LQ HDFK FKDUDFWHULVWLF� 5HSHDW WKLV

SURFHVV IRU WKH RWKHU JUDGHV \RX KDYH VXUYH\HG�

,V WKH VDPH FKDUDFWHULVWLF PRVW YDULDEOH LQ HDFK

FODVV" 'RHV WKH DPRXQW RI YDULDWLRQ LQ HDFK

FKDUDFWHULVWLF VWD\ WKH VDPH RYHU WKH HOHYHQ

\HDUV RU GRHV LW FKDQJH" ,V WKHUH PRUH YDULDWLRQ

EHWZHHQ WKH PDOH JURXS DQG IHPDOH JURXS ZLWKLQ

RQH FODVV RU EHWZHHQ PHPEHUV RI WKH VDPH VH[ LQ

GLIIHUHQW FODVVHV" ,GHQWLI\ RWKHU TXHVWLRQV WR

JXLGH DQDO\VLV RI \RXU GDWD�

2Q D FKDUW� OLVW FKDUDFWHULVWLFV ZKLFK DUH

YDULDEOH LQ RQH FROXPQ DQG WKRVH ZKLFK DUH

LQYDULDEOH LQ WKH RWKHU� )RU LQVWDQFH� H\H FRORXU

ZRXOG JR LQ WKH YDULDEOH FROXPQ DQG WZR DUPV LQ

WKH LQYDULDEOH FROXPQ� :KHUH ZRXOG

CSHUVRQDOLW\
 JR" +RZ DERXW CUHTXLUHV ZDWHU
 RU

CQHHGV VOHHS
" $UH WKHUH PRUH YDULDEOH RU

LQYDULDEOH FKDUDFWHULVWLFV DPRQJ KXPDQV"

® ,I LW LV JUDVVKRSSHU VHDVRQ� EULQJ D QXPEHU RI

JUDVVKRSSHUV LQWR WKH FODVVURRP� $ JRRG SODFH WR

FROOHFW VDPSOHV LV IURP EHKLQG WKH IURQW JULOO RI D

FDU� 0HDVXUH ERG\ OHQJWK� XSSHU EDFNOHJ OHQJWK�

ORZHU EDFNOHJ OHQJWK� DQG VR RQ� &KDUW WKH

YDULDELOLW\ RI WKH GLPHQVLRQV�

® 'UDZ D SHGLJUHH FKDUW WKDW JRHV EDFN IRXU

JHQHUDWLRQV� �,I SRVVLEOH� ILOO LQ ZLWK WKH QDPHV RI

\RXU DQFHVWRUV DQG WKH SODFHV ZKHUH WKH\ ZHUH

ERUQ� 8VH VHQVLWLYLW\ ZKHQ DVVLJQLQJ WKLV SDUW RI

WKH DFWLYLW\��

7KH H[DPSOH JLYHQ LV IRU D IHPDOH VWXGHQW� +HU

JUHDWJUDQGSDUHQWV DUH QXPEHUHG � WKURXJK ��

+XPDQV KDYH �� FKURPRVRPHV� :KHQ HJJ FHOOV

DQG VSHUP FHOOV DUH SURGXFHG� WKLV QXPEHU LV

GLYLGHG LQ KDOI WKURXJK D SURFHVV FDOOHG PHLRVLV�

RU UHGXFWLRQ GLYLVLRQ� 7KLV LV VR WKDW ZKHQ WKH

VSHUP IHUWLOL]HV WKH HJJ� WKH QXPEHU RI

FKURPRVRPHV LQ WKH ]\JRWH LV WKH QRUPDO QXPEHU

�����

&XW �� VTXDUHV � FP RQ D VLGH IURP SRVWHU ERDUG�

DQG ODEHO HDFK VTXDUH ��� WR UHSUHVHQW WKH

FKURPRVRPHV IURP WKH DQFHVWRU ODEHOOHG � RQ WKH

FKDUW� 5HSHDW WKLV IRU HDFK DQFHVWRU QXPEHUHG �

WKURXJK �� .HHS WKH VTXDUHV LQ VHSDUDWH SLOHV�

0L[ WKH VTXDUHV ODEHOOHG �� ZLWK WKRVH ODEHOOHG

�� DQG WKHQ UDQGRPO\ ZLWKGUDZ �� VTXDUHV� 7KH

PL[WXUH UHSUHVHQWV WKH FKURPRVRPHV RI WKH VRQ

RI SHUVRQV � DQG �� KDOI FRPLQJ IURP KLV IDWKHU

DQG KDOI IURP KLV PRWKHU� 7KH �� FKURPRVRPHV

GUDZQ UHSUHVHQW WKH FKURPRVRPHV KH SURGXFHG

LQ UHGXFWLRQ GLYLVLRQ WR IRUP D VSHUP FHOO�

0L[ WKH SLOHV ODEHOOHG �� DQG �� DQG UDQGRPO\

ZLWKGUDZ �� FKURPRVRPHV WR UHSUHVHQW WKH

FKURPRVRPHV LQ DQ HJJ FHOO RI WKH GDXJKWHU RI ��

DQG �� DQFHVWRUV� 0L[ WKHVH WR JHW WKH

UHSUHVHQWDWLRQ RI WKH FKURPRVRPHV RI \RXU

PRWKHU� )URP WKLV JURXS RI �� FKURPRVRPHV�

ZLWKGUDZ �� DW UDQGRP� WR UHSUHVHQW \RXU

FKURPRVRPHV IURP \RXU PRWKHU
V VLGH RI WKH

IDPLO\�

5HSHDW WKLV ZKROH SURFHVV ZLWK WKH VTXDUHV WKDW

UHSUHVHQW WKH FKURPRVRPHV RI SHUVRQV � WKURXJK

�� \RXU JUHDWJUDQGSDUHQWV RQ \RXU IDWKHU
V VLGH

RI WKH IDPLO\� )URP WKH �� DQG �� PL[WXUH�

ZLWKGUDZ �� DQG PL[ ZLWK �� GUDZQ IURP WKH ��

DQG �� PL[WXUH� )URP WKRVH ��� ZLWKGUDZ �� DW

UDQGRP WR UHSUHVHQW WKH FKURPRVRPHV IURP \RXU

IDWKHU
V VLGH RI WKH IDPLO\� 7KH FRPELQDWLRQ RI

WKLV JURXS ZLWK WKH ILQDO JURXS RI �� IURP \RXU

PRWKHU
V VLGH RI WKH IDPLO\ UHSUHVHQW \RXU

FKURPRVRPHV� 'UDZ D EDU JUDSK VKRZLQJ WKH

VRXUFH RI \RXU FKURPRVRPHV E\

JUHDWJUDQGSDUHQW� +RZ GRHV \RXU GLVWULEXWLRQ

FRPSDUH WR WKH GLVWULEXWLRQ REWDLQHG E\ RWKHU

PHPEHUV RI WKH FODVV"

6XSSRVH WKDW HYHU\RQH LQ WKH FODVV KDG WKH VDPH

VHW RI IRXU JUDQGSDUHQWV� ,V HYHU\ERG\ LQ WKH

FODVV JRLQJ WR KDYH LGHQWLFDO JHQHWLF LQKHULWDQFH"

:KDW LV WKH FKDQFH WKDW DOO \RXU
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FKURPRVRPHV ZLOO FRPH IURP JUHDWJUDQGPRWKHU

�� DQG JUHDWJUDQGIDWKHU ��" ,V WKHUH DQ\ FKDQFH

DOO \RXU FKURPRVRPHV ZLOO FRPH IURP

JUHDWJUDQGIDWKHU �� DQG JUHDWJUDQGPRWKHU ��"

,V LW SRVVLEOH WKDW QRQH RI \RXU FKURPRVRPHV

FDPH IURP HLWKHU JUHDWJUDQGIDWKHU �� RU

JUHDWJUDQGPRWKHU ��"

6XSSRVH WKDW ZH ZHUH WR FRQWLQXH ODEHOOLQJ WKH

SHRSOH RQ WKLV FKDUW ZLWK QXPEHUV VR WKDW \RXU

JUDQGSDUHQWV EHFDPH SHUVRQV QXPEHUHG �

WKURXJK ��� \RXU SDUHQWV DUH QXPEHUV �� DQG

��� DQG \RX DUH ���� :K\ GRQ
W \RX KDYH DQ\

FKURPRVRPHV ODEHOOHG ��� DQG ��� RQ \RXU EDU

JUDSK RI WKH SLOH RI VTXDUHV UHSUHVHQWLQJ \RXU

FKURPRVRPHV" 'LGQ
W \RX JHW \RXU FKURPRVRPHV

IURP \RXU SDUHQWV" 'LG WKH VHW RI FKURPRVRPHV

ZKLFK \RX KDYH WRGD\ RULJLQDWH ZLWK \RXU

JUHDWJUDQGSDUHQWV� RU GLG WKH\ JHW WKHP IURP

VRPHERG\ HOVH"

® $VN HDFK VWXGHQW WR SUHSDUH D FDUG VKRZLQJ WKH

ILQJHUSULQWV RI ERWK KDQGV� )LQJHUSULQWV FDQ EH

FDSWXUHG RQ FHOORSKDQH WDSH LI WKH ILQJHU KDV

EHHQ ZLSHG RQ D SDWFK RI �% RU �% SHQFLO

VKDGLQJ� �6HH SDJHV ������� RI 6FLHQFH� $

&XUULFXOXP *XLGH IRU WKH (OHPHQWDU\ /HYHO IRU

PRUH GHWDLOHG LQVWUXFWLRQV� DQG IRU LGHQWLILFDWLRQ

RI SDWWHUQ W\SH��

2QFH WKH FDUG KDV EHHQ SUHSDUHG� DVN WKH

VWXGHQWV WR FODVVLI\ WKH SULQWV DV ZKRUO� ORRS�

DUFK� RU FRPSRVLWH� &ROOHFW DQG UHSRUW FODVV GDWD

RQ WKH YDULDELOLW\ RI WKH ILQJHUSULQWV LQ WKH FODVV�

,V WKHUH PRUH YDULDELOLW\ LQ WKH FODVV VHW WKDQ LQ

DQ\ RQH VWXGHQW
V VHW" &DQ DQ\ VWXGHQW ILQG WZR

ILQJHUSULQWV WKDW DSSHDU WR EH H[DFWO\ WKH VDPH"

$Q H[WHQVLRQ ZRXOG EH WR GR DQ DQDO\VLV RI WKH

ILQJHUSULQWV ZLWKLQ D IDPLO\ JURXS WR VHH LI WKHUH

LV DV PXFK YDULDELOLW\ LQ VXFK D JURXS DV LQ WKH

FODVV� 2WKHU FODVVHV LQ WKH VFKRRO FRXOG DOVR EH

VXUYH\HG�

® 2YHU WKH FRXUVH RI VHYHUDO PRQWKV FROOHFW

QHZVSDSHU DQG PDJD]LQH DUWLFOHV WKDW GHDO ZLWK

KHUHGLWDU\ FRQGLWLRQV DQG GLVRUGHUV� 3RVW WKH

DUWLFOHV RQ D EXOOHWLQ ERDUG� (QFRXUDJH VWXGHQWV

WR UHPRYH WKH DUWLFOHV IRU UHDGLQJ DERXW

FRQGLWLRQV RI LQWHUHVW� :KHQ D VXIILFLHQW QXPEHU

RI DUWLFOHV KDV DFFXPXODWHG� DVN WKH FODVV WR

VHOHFW RQH RU WZR FRQGLWLRQV DV D FODVV UHVHDUFK

SURMHFW�

&UHDWH D FODVV FRQFHSW PDS ZLWK WKH FRQGLWLRQ DV

WKH FHQWUDO FRQFHSW� ,GHQWLI\ DUHDV ZKHUH WKH

FRQFHSW PDS QHHGV HQKDQFHPHQW RU YHULILFDWLRQ�

'LYLGH WKH UHVHDUFK WDVNV DPRQJ VPDOO JURXSV�

(DFK JURXS VKRXOG SUHVHQW LWV ILQGLQJV LQ D

ZULWWHQ EULHI DQG DV D UHYLVHG VHFWLRQ RI WKH

FRQFHSW PDS� ,OOXVWUDWLRQV� SRVWHUV� DXGLRWDSHV

RU YLGHRWDSHV� DQG GHPRQVWUDWLRQV PD\ EH XVHG

WR HQKDQFH WKH FODVV SUHVHQWDWLRQ RI WKHLU

ZULWWHQ EULHI�
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+XPDQ�%RG\�&RQWURO�6\VWHPV

8QLW�RYHUYLHZ

7KH VWUXFWXUH DQG IXQFWLRQ RI WKH FHQWUDO QHUYRXV

V\VWHP DQG WKH HQGRFULQH V\VWHP DUH H[DPLQHG LQ

WKLV XQLW� 7KHVH WRSLFV GR QRW OHQG WKHPVHOYHV WR D

ORW RI LQYHVWLJDWLRQV LQYROYLQJ VWXGHQW

H[SHULPHQWDWLRQ� 7KH IRFXV RI WKH XQLW ZLOO LQYROYH

SUHGRPLQDQWO\ UHVHDUFK RI SULQW DQG DXGLRYLVXDO

LQIRUPDWLRQ DERXW WKH KXPDQ QHUYRXV DQG

HQGRFULQH V\VWHPV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� DUH

HVVHQWLDO LQ WKLV XQLW� 5HDGLQJV IURP UHIHUHQFH

ERRNV� MRXUQDOV� PDJD]LQHV� DQG QHZVSDSHUV ZLOO EH

WKH SULPDU\ LQIRUPDWLRQ JDWKHULQJ PHWKRG

HPSOR\HG� ,Q RUGHU IRU VWXGHQWV WR DVVLPLODWH WKLV

PDWHULDO DQG FRQYH\ WKH UHVXOWV RI WKHLU UHVHDUFK WR

WKHLU FODVVPDWHV� ZULWLQJ LV HVVHQWLDO� :ULWLQJ LQ

SHUVRQDO� UHIOHFWLYH MRXUQDOV DQG FUHDWLQJ

LQQRYDWLYH UHSRUWV LQ YDULRXV IRUPDWV DUH VWUDWHJLHV

WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV LQ WKLV XQLW�

([DPSOHV RI DFWLYLWLHV ZKLFK FRQWDLQ ZULWLQJ RU

UHDGLQJ FRPSRQHQWV DUH IRXQG LQ WKH 6XJJHVWHG

DFWLYLWLHV VHFWLRQ RI WKLV XQLW�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 7KH H[WHQVLRQ

SKDVH RI HDFK OHVVRQ LV DQ LGHDO SODFH IRU VWXGHQWV

WR FUHDWH WKHLU RZQ FKDOOHQJH RSSRUWXQLWLHV RU WR

FKRRVH IURP RSSRUWXQLWLHV VXJJHVWHG WR WKHP�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� KROLVWLF

$� UHSOLFDEOH

%� LQWHUDFWLRQ

%� SHUFHSWLRQ

%�� FDXVH�HIIHFW

%�� V\VWHP

&� FRPPXQLFDWLQJ

&� ZRUNLQJ FRRSHUDWLYHO\

&�� FRQWUROOLQJ YDULDEOHV

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

(� FRPSXWHU LQWHUDFWLRQ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

*� LQWHUHVW

*� FRQILGHQFH

&RQFHSW�GHYHORSPHQW

JUDGH �

� LGHQWLILFDWLRQ RI WKH VHQVHV

JUDGH �

� IXQFWLRQ RI WKH EUDLQ LQ LQWHUSUHWLQJ VHQVRU\

LQIRUPDWLRQ

JUDGH ��

� KXPDQ ERG\ V\VWHPV

JUDGH ��

� DQLPDO V\VWHPV
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)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� 5HFRJQL]H WKH LPSRUWDQFH RI WKH FHQWUDO QHUYRXV

V\VWHP�

��� 'HVFULEH WKH IXQFWLRQ RI WKH FHQWUDO QHUYRXV

V\VWHP�

��� 'HVFULEH WKH IXQFWLRQ RI WKH SHULSKHUDO

QHUYRXV V\VWHP�

��� &RPSDUH YROXQWDU\ DQG LQYROXQWDU\

DFWLRQV�

��� (YDOXDWH WKH LPSRUWDQFH RI UHIOH[ DFWLRQV�

��� 'HVFULEH WKH VWUXFWXUH DQG IXQFWLRQ RI

GLIIHUHQW W\SHV RI QHUYH FHOOV�

��� /RFDWH PDMRU UHJLRQV RI WKH EUDLQ�

��� 'HVFULEH WKH NQRZQ IXQFWLRQV RI GLIIHUHQW

UHJLRQV RI WKH EUDLQ�

��� ,GHQWLI\ VHYHUDO GLVRUGHUV RI WKH QHUYRXV

V\VWHP�

�� 5HFRJQL]H WKH LPSRUWDQFH RI WKH HQGRFULQH

V\VWHP�

��� ([SODLQ WKH IXQFWLRQ RI WKH HQGRFULQH

V\VWHP�

��� ,GHQWLI\ VRPH RI WKH HQGRFULQH JODQGV�

��� 'HVFULEH WKH IXQFWLRQ RI VRPH HQGRFULQH

JODQGV�

��� $VVRFLDWH WKH PDMRU KRUPRQHV ZLWK WKH

JODQGV WKDW SURGXFH WKHP�

��� 'HVFULEH WKH IXQFWLRQV RI HDFK RI WKH PDMRU

KRUPRQHV�

��� ,GHQWLI\ VHYHUDO GLVRUGHUV RI WKH HQGRFULQH

V\VWHP�

�� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG�

HYDOXDWHG� UHILQHG DQG FKDQJHG ZLWKLQ VFLHQFH�

�&&7�

��� )RFXV DWWHQWLRQ RQ NQRZOHGJH SRVVHVVHG

DQG NQRZOHGJH GHVLUHG ZLWK UHVSHFW WR WKH

EUDLQ�

��� *DWKHU DQG LQWHUSUHW HYLGHQFH DERXW &16

DQG HQGRFULQH V\VWHP IXQFWLRQV�

��� &RQVLGHU KRZ QRQLQWUXVLYH LQYHVWLJDWLRQV

FDQ UHYHDO LQIRUPDWLRQ DERXW WKH EUDLQ DQG

QHUYRXV V\VWHP�

6XJJHVWHG�DFWLYLWLHV

® /LVWHG EHORZ DUH D QXPEHU RI HIIHFWV� &ODVVLI\

HDFK DFFRUGLQJ WR ZKHWKHU WKH HIIHFW LV D UHVXOW RI

DFWLYLW\ LQ WKH QHUYRXV V\VWHP� WKH HQGRFULQH

V\VWHP� D FRPELQDWLRQ RI WKH WZR� RU QHLWKHU

V\VWHP�

� <RX IHHO D EHH VWLQJ \RX�

� <RXU EHH VWLQJ VZHOOV XS�

� 6WDUFK LQ IRRGV VWDUWV WR EH GLJHVWHG LQ WKH

PRXWK�

� :KHQ \RX HDW D VOXVK GULQN� \RXU KHDG DFKHV�

� :KHQ \RX
UH UHDOO\ IULJKWHQHG� \RX VRPHWLPHV

KDYH D ORW PRUH VWUHQJWK WKDQ QRUPDO�

� ,QVXOLQ FRQWUROV WKH OHYHO RI VXJDU LQ \RXU

EORRG�

� :KHQ \RX
YH EHHQ XS �� KRXUV LQ D URZ� \RX

IHHO WLUHG�

� $ ORW RI PHQ EHFRPH EDOG DV WKH\ JURZ ROGHU�

� :KHQ DQ REMHFW LV PRYLQJ WRZDUGV \RXU H\H�

WKH H\H DXWRPDWLFDOO\ FORVHV�

� 0RVW KXPDQV JURZ WR EHWZHHQ ��� FP DQG

��� FP WDOO�

� <RX FDQ UHPHPEHU ZKHQ \RXU ELUWKGD\ LV�

� 2QFH \RX OHDUQ KRZ WR ULGH D ELNH� \RX QHYHU

KDYH WR OHDUQ DJDLQ�

� /LJKW FRORXUHG VNLQ WHQGV WR EHFRPH EXUQHG RU

GDUNHU ZKHQ H[SRVHG WR VXQOLJKW�

'XULQJ \RXU UHVHDUFK WR ILQG WKH FDXVHV RI WKHVH

HIIHFWV� HDFK JURXS RI VWXGHQWV VKRXOG PDNH

VRPH PRUH VWDWHPHQWV IRU RWKHU PHPEHUV RI WKH

FODVV WR HYDOXDWH� (DFK VWDWHPHQW VKRXOG EH

VXEPLWWHG WR WKH WHDFKHU IRU FKHFNLQJ�

)DFWRUV� $�� %�� %��� )�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

KRPHZRUN� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRG� UHVHDUFK SURMHFWV

® %UDLQVWRUP ZLWK WKH FODVV WR ILQG RXW ZKDW WKH\

NQRZ DERXW WKH EUDLQ� 5HFRUG WKHLU LGHDV DQG

LQIRUPDWLRQ LQ RQH FROXPQ RI D FKDUW RQ WKH

ERDUG� ,Q D VHFRQG SDUDOOHO FROXPQ� UHFRUG

TXHVWLRQV ZKLFK DULVH IURP WKH VWDWHPHQWV LQ WKH

ILUVW FROXPQ RU RWKHU TXHVWLRQV ZKLFK WKH\ PLJKW

JHQHUDWH DERXW WKH EUDLQ DQG LWV IXQFWLRQLQJ�

2QFH TXHVWLRQV KDYH EHHQ UHFRUGHG LQ WKH VHFRQG

FROXPQ GHFLGH KRZ WKH\ ZLOO EH GLVWULEXWHG

DPRQJ WKH JURXSV LQ WKH FODVVURRP� *URXSV

PLJKW YROXQWHHU WR DQVZHU RQH RU WZR RI

SDUWLFXODU LQWHUHVW WR WKHP� RU WKH TXHVWLRQV

ZULWWHQ RQ VOLSV RI SDSHU DQG GUDZQ IURP D KDW�

$VN WKH JURXSV WR SUHSDUH D VKRUW RUDO
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SUHVHQWDWLRQ WR WKH FODVV WR GLVFXVV WKH UHVXOWV RI

WKHLU UHVHDUFK� 7KH SUHVHQWDWLRQ VKRXOG EH

VXSSOHPHQWHG ZLWK SRVWHUV� GLDJUDPV RU RWKHU

YLVXDO DLGV WR KHOS WKHLU FODVVPDWHV XQGHUVWDQG

ZKDW WKH\ KDYH IRXQG RXW�

)DFWRUV� %��� &�� &�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQ�

REVHUYDWLRQ FKHFNOLVW� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� UHSRUWV� UHDGLQJ IRU

PHDQLQJ

® :KLFK FHQWUDO OLQH VHJPHQW LQ WKH WZR GLDJUDPV

EHORZ DSSHDUV WR EH ORQJHU"

:KLFK YHUWLFDO OLQH DSSHDUV WR EH ORQJHU"

)LQG RWKHU OLQH LOOXVLRQV DQG SURGXFH SRVWHUV

WKDW LOOXVWUDWH WKHP� :K\ GR WKHVH HIIHFWV IRRO

RXU H\HV"

)DFWRUV� %�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHUIRUPDQFH

DVVHVVPHQW� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� SUREOHP

VROYLQJ

® $ 5XVVLDQ VFLHQWLVW QDPHG 3DYORY WUDLQHG GRJV

WR VDOLYDWH ZKHQ KH UDQJ D EHOO� +RZ PLJKW WKLV

KDYH EHHQ GRQH" 2XWOLQH D WUDLQLQJ VFKHPH

ZKLFK ZRXOG SURGXFH WKLV HIIHFW� 7KHQ ILQG RXW

ZKDW 3DYORY GLG�

$ VFLHQFH IDLU SURMHFW IURP VHYHUDO \HDUV DJR

LQYROYHG ILVK ZKLFK KDG EHHQ WUDLQHG WR FRPH WR

WKH VLGH RI WKH DTXDULXP ZKHQ WKH VWXGHQW

WDSSHG WKH ZDOO RI WKH DTXDULXP� +RZ PLJKW WKLV

KDYH EHHQ DFFRPSOLVKHG"

7KLV SURFHVV LV FDOOHG FRQGLWLRQLQJ� +RZ GRHV LW

UHODWH WR WKH SURFHVV RI KRXVH�WUDLQLQJ GRJV RU

WHDFKLQJ GRJV WR UROO RYHU DQG SOD\ GHDG" 'R \RX

VXSSRVH WKDW D JUDVVKRSSHU FRXOG EH FRQGLWLRQHG

WR GR VRPHWKLQJ" +RZ DERXW DQ HDUWKZRUP"

® +ROG D PHWUH VWLFN YHUWLFDOO\ VR WKDW LWV ORZHU

HQG LV DERXW RQH PHWUH IURP WKH IORRU� $VN \RXU

SDUWQHU WR SXW D WKXPE DQG IRUHILQJHU RQ HLWKHU

VLGH RI WKH PHWUH VWLFN� DW WKH HQG FORVHVW WKH

IORRU� 'URS WKH PHWUH VWLFN DQG DVN \RXU SDUWQHU

WR FDWFK WKH PHWUH VWLFN EHWZHHQ WKH WZR ILQJHUV�

5HDG WKH GLVWDQFH WKH PHWUH VWLFN KDV GURSSHG

EHIRUH EHLQJ FDXJKW� <RX ZLOO KDYH WR GHFLGH KRZ

WR GHWHUPLQH WKH HQG�SRLQW IRU WKH PHDVXUHPHQW�

:LOO LW EH IURP WKH HQG RI WKH VWLFN WR WKH WRS RI

WKH ILQJHUV� WKH ERWWRP RI WKH ILQJHUV RU

VRPHZKHUH LQ EHWZHHQ" 5HFRUG WKH UHVXOW�

5HSHDW WKH SURFHVV� UHFRUGLQJ WKH GLVWDQFH WKH

VWLFN KDV IDOOHQ HDFK WULDO� ,V WKHUH D OHDUQLQJ

HIIHFW LQYROYHG LQ WKLV SURFHGXUH" ,I \RXU SDUWQHU

GRHVQ
W FDWFK WKH VWLFN GXULQJ RQH WULDO� KRZ

ZRXOG WKLV EH UHFRUGHG LQ WKH GDWD" 'RHV \RXU

SDUWQHU
V FDWFKLQJ GLVWDQFH NHHS JHWWLQJ VKRUWHU

DQG VKRUWHU"

%HQG D � FP E\ � FP SLHFH RI SDSHU LQWR WKH

VKDSH RI DQ /� 7DSH WKH VWULS RI SDSHU WR WKH

�� FP PDUN RI WKH PHWHU VWLFN VR WKDW WKH ORQJHU

DUP RI WKH / VWLFNV RXW SHUSHQGLFXODU WR WKH

VXUIDFH RI WKH PHWUH VWLFN� 7HOO \RXU SDUWQHU WR

DJDLQ KROG WKH LQGH[ ILQJHU DQG WKXPE DW WKH

ERWWRP RI WKH VWLFN� FORVH KHU H\HV DQG FDWFK WKH

VWLFN DV VRRQ DV WKH SDSHU KLWV RQH ILQJHU RU WKH

RWKHU� &ROOHFW GDWD IRU D QXPEHU RI WULDOV ZLWK

WKLV PHWKRG� PHDVXULQJ WKH GLVWDQFH IURP WKH

SLHFH RI SDSHU WR ZKHUH WKH VWLFN LV FDXJKW� +RZ

ZRXOG \RX UHSRUW D WULDO ZKHQ \RXU SDUWQHU

FDXJKW WKH VWLFN EHIRUH WKH SDSHU KLW WKH ILQJHU"

2FFDVLRQDOO\ PRYH WKH SDSHU VWULS WR RWKHU SODFHV

DORQJ WKH PHWUH VWLFN WR DOWHU WKH WLPH EHWZHHQ

ZKHQ WKH VWLFN LV GURSSHG DQG WKH SDSHU WDE KLWV

WKH ILQJHUV�

$QDO\]H WKH GDWD FROOHFWHG IURP \RXU SDUWQHU
V

FDWFKHV� :KDW WUHQGV DUH HYLGHQW" +RZ FDQ WKLV

GDWD EH UHSRUWHG DV D OLQH JUDSK" DV D EDU JUDSK"

5HSHDW WKH SURFHGXUH ZLWK \RXU SDUWQHU DQG

\RXUVHOI VZLWFKLQJ UROHV� &RPSDUH \RXU UHVXOWV

ZLWK WKRVH IURP RQH RWKHU JURXS� $UH WKH UHVXOWV

FRPSDUDEOH RU GLIIHUHQW" 3RRO DOO GDWD IURP WKH

FODVV DQG DQDO\]H WKH WUHQGV LQ WKH FODVV�
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® 'UDZ DQ RXWOLQH RI \RXU ERG\ RQ WKH FHQWUDO SDUW

RI D SLHFH RI SRVWHU SDSHU� 2Q WKLV RXWOLQH� VNHWFK

WKH ORFDWLRQ DQG VKDSH RI WKH HQGRFULQH JODQGV�

$URXQG WKH RXWVLGH RI WKH SDSHU� EULHIO\ GHVFULEH

ZKDW KRUPRQH�V� HDFK JODQG VHFUHWHV� DQG WKH

HIIHFW RI HDFK KRUPRQH�

® 7KH ZRUG HQGRFULQH LV D FRPSRXQG ZRUG PDGH

IURP WZR *UHHN ZRUGV� )LQG RXW ZKDW WKH *UHHN

ZRUGV DUH� ZKDW WKH\ PHDQ LQ (QJOLVK� DQG KRZ

WKLV FRPSRXQG ZRUG GHVFULEHV WKH HQGRFULQH

JODQGV RU V\VWHP�

® <RXU EUDLQ LV HQFDVHG LQ WKLFN ERQHV ZKLFK PDNH

XS WKH VNXOO� 7KHVH ERQHV DUH YHU\ VWURQJ DQG

SURWHFW WKH EUDLQ� +RZHYHU� LI \RX IDOO DQG KLW

\RXU KHDG RQ WKH IORRU� JURXQG� LFH� RU RWKHU KDUG

VXUIDFH \RXU EUDLQ PD\ EH LQMXUHG ZLWKRXW \RXU

VNXOO EHLQJ EURNHQ� +RZ GRHV WKH EUDLQ EHFRPH

LQMXUHG LI WKH VNXOO GRHVQ
W EUHDN" +RZ GRHV

ZHDULQJ D KHOPHW ZKHQ \RX VNDWH RU ULGH D

ELF\FOH SURWHFW \RXU EUDLQ LQ FDVH RI D IDOO" :KDW

DUH FKDUDFWHULVWLFV RI D JRRG KHOPHW"

® 7DVWH EXGV WR VHQVH VZHHWQHVV� VRXUQHVV�

ELWWHUQHVV� DQG VDOWLQHVV DUH IRXQG LQ GLIIHUHQW

ORFDWLRQV RQ WKH WRQJXH� 8VH D VXJDU VROXWLRQ�

OHPRQ MXLFH� ���� TXLQLQH VXOIDWH VROXWLRQ� DQG

VDOW VROXWLRQ WR ORFDWH DUHDV RI WKH WRQJXH

VHQVLWLYH WR HDFK RI WKHVH VWLPXOL� �$ VROXWLRQ RI

LQVWDQW GHFDIIHLQDWHG FRIIHH FRXOG EH VXEVWLWXWHG

IRU WKH TXLQLQH VXOIDWH�� $GMXVW WKH LQLWLDO

VWUHQJWK RI WKH VROXWLRQ VR WKDW WKH HIIHFW LV

QRWLFHDEOH EXW QRW RYHUSRZHULQJ ZKHQ D IHZ P/

DUH ULQVHG LQ WKH PRXWK�

'UDZ D IXOO VL]H RXWOLQH RI HDFK WRQJXH WR EH

WHVWHG DQG GHWHUPLQH D WHVWLQJ JULG� 0DUN WKDW

JULG E\ QXPEHU RQ WKH RXWOLQH RI WKH WRQJXH VR

WKDW IRU HDFK QXPEHUHG ORFDWLRQ WKH UHVXOW RI WKH

VZHHW� VDOW\� ELWWHU� DQG VRXU WHVWV PD\ EH

UHFRUGHG DQG HYHQWXDOO\ PDSSHG EDFN WR DQ

RXWOLQH RI D WRQJXH WR VKRZ WKH WDVWLQJ ]RQHV�

$GPLQLVWHU WKH VROXWLRQV WR WKH WRQJXH ZLWK D

GURSSHU� SODFLQJ D VPDOO GURS DW HDFK VDPSOLQJ

ORFDWLRQ DV GHWHUPLQHG E\ WKH FKDUW� �� WR ��

VDPSOLQJ ORFDWLRQV VKRXOG EH LGHQWLILHG� 5HFRUG

WKH HIIHFW DV HDFK GURS LV DGGHG� $V VHQVLWLYH

DUHDV DUH ORFDWHG� WKHLU H[WHQW PD\ EH PDSSHG

E\ PRUH LQWHQVLYH PHDVXULQJ RI WKRVH ORFDWLRQV�

$Q DOWHUQDWLYH WR DGPLQLVWHULQJ WKH VROXWLRQV

ZLWK D GURSSHU LV WR XVH D 4�WLS� W\SH FRWWRQ

VZDE�

&RPSDUH WKH UHVXOWV RI WKH WHVWLQJ� 'RHV

HYHU\RQH KDYH DSSUR[LPDWHO\ VLPLODU DUHDV RI

VHQVLWLYLW\ WR HDFK VWLPXOXV� RU LV DQ DUHD WKDW LV

VHQVLWLYH WR VDOWLQHVV LQ RQH SHUVRQ VHQVLWLYH WR

VZHHWQHVV LQ DQRWKHU"

® 'HYLVH DQG FRQGXFW D WHVW WR GHWHUPLQH D

SHUVRQ
V DELOLW\ WR KHDU� ,GHQWLI\ DV PDQ\

YDULDEOHV DV SRVVLEOH WKDW PD\ EH LPSRUWDQW LQ

FRQGXFWLQJ WKH WHVW�

® 6RPH SHRSOH KDYH GLIILFXOW\ GLVWLQJXLVKLQJ

EHWZHHQ UHG DQG JUHHQ� )LQG RXW ZKDW NLQG RI

WHVWV DUH XVHG WR KHOS LGHQWLI\ WKLV FRQGLWLRQ� 'R

\RX NQRZ VRPHRQH ZLWK WKLV FRQGLWLRQ" :KDW

HIIHFW ZRXOG WKLV KDYH RQ HYHU\GD\ DFWLYLWLHV"

® 'HYLVH D WHVW WR JDXJH D SHUVRQ
V VHQVH RI WRXFK�

'R DOO SHRSOH KDYH HTXDOO\ VHQVLWLYH VHQVHV RI

WRXFK" ,V WKH SDOP RI WKH KDQG PRUH VHQVLWLYH

WKDQ WKH EDFN RI WKH KDQG" ,V WKH XSSHU DUP

PRUH VHQVLWLYH WKDQ WKH ILQJHUWLSV"

® 'HVLJQ DQ LQYHVWLJDWLRQ WR VWXG\ WKH UHODWLRQVKLS

EHWZHHQ WKH VHQVH RI VPHOO DQG WDVWH� 'RHV DQ

RUDQJH WDVWH VZHHW LI \RX DUH VPHOOLQJ D OHPRQ

ZKLOH \RX HDW WKH RUDQJH" +RZ GRHV ZDWHU WDVWH

LI \RX DUH VPHOOLQJ DQ RQLRQ ZKHQ \RX GULQN WKH

ZDWHU" ,I \RX SOXJ \RXU QRVH DQG WKHQ HDW D SLHFH

RI OHPRQ� GRHV LWV WDVWH FKDQJH"

® ([SHULPHQW ZLWK \RXU VHQVH RI EDODQFH WR VHH

KRZ PXFK GHSHQGV RQ YLVXDO FXHV� &DQ \RX

VWDQG EDODQFHG RQ RQH OHJ DV HDVLO\ ZKHQ \RXU

H\HV DUH VKXW RU \RX DUH EOLQGIROGHG DV ZKHQ \RX

FDQ VHH" 'HYLVH VRPH RWKHU EDODQFH WHVWV�

%H FDUHIXO ZKHQ H[SHULPHQWLQJ ZLWK EDODQFH VR

WKDW \RX GRQ
W IDOO DQG KXUW \RXUVHOI� ,W PLJKW EH

D JRRG LGHD WR KDYH RQH RU WZR IULHQGV UHDG\ WR

VXSSRUW \RX LI \RX ORVH \RXU EDODQFH�
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(DUWK
V�&OLPDWH

8QLW�RYHUYLHZ

'XULQJ WKLV XQLW� VWXGHQWV VWXG\ WKH IDFWRUV WKDW

LQIOXHQFH WKH FOLPDWH RI D UHJLRQ� 7KH\ LGHQWLI\ DQG

FRPSDUH FKDUDFWHULVWLFV RI WURSLFDO� PLG�ODWLWXGH�

DQG SRODU FOLPDWHV� DQG GLVFXVV WKHRULHV RI ORQJ�

WHUP FOLPDWLF FKDQJH� 7KLV LV DQ RSSRUWXQLW\ WR

FRQVLGHU HYLGHQFH RI FOLPDWLF FKDQJH DQG JOREDO

ZDUPLQJ GXH WR WKH JUHHQKRXVH HIIHFW�

7KHUH DUH VWURQJ OLQNV IURP WKLV XQLW WR VHYHUDO

RWKHU JUDGH � XQLWV� 7KH FOLPDWH LV WKH FKLHI

GHWHUPLQLQJ IDFWRU LQ GHYHORSPHQW RI DQ HFRV\VWHP�

+RZ RUJDQLVPV DUH DEOH WR PRGLI\ WKHLU LPPHGLDWH

HQYLURQPHQW WR DFFRPPRGDWH WKHPVHOYHV WR WKH

RYHUDOO HQYLURQPHQW �RI ZKLFK FOLPDWH LV D PDMRU

SDUW� GHWHUPLQHV ZKHWKHU WKH\ FDQ VXFFHVVIXOO\

LQKDELW DQ HFRV\VWHP� 7KH FOLPDWH LQIOXHQFHV KRZ

PXFK HQHUJ\ KXPDQV XVH DQG WKH H[WHQW WR ZKLFK

VRODU HQHUJ\ DQG ZLQG HQHUJ\ PD\ EH XVHIXO

DOWHUQDWLYH VRXUFHV� &OLPDWLF IDFWRUV KHOS

GHWHUPLQH WKH UDQJH RI KXPDQ KDELWDWLRQ RQ WKH

SODQHW�

6DWHOOLWHV DUH EHLQJ XVHG WR UHFRUG LQIRUPDWLRQ

DERXW WKH (DUWK LQFOXGLQJ GDWD DERXW ZHDWKHU DQG

FOLPDWH FKDQJH� $V ZH H[SORUH VSDFH� ZH DOVR

GHYHORS

WHFKQLTXHV RI ORRNLQJ EDFN RQ WKH HDUWK DQG VHHLQJ

LW IURP D GLIIHUHQW SHUVSHFWLYH�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� ZULWLQJ UHYLHZV RI YLGHRV VHHQ

GXULQJ FODVV� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI

VFLHQFH FODVV E\ FUHDWLQJ MRNHV� ULGGOHV� RU SRHPV

DUH RQO\ D IHZ VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV

PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI

VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH

WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH

VFLHQFH FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ

VFLHQFH FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV LQ HDFK XQLW� 7KH FKDOOHQJH LV

LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV�RI�VFLHQWLILF�OLWHUDF\�WKDW�VKRXOG�EH�HPSKDVL]HG

$� KLVWRULF

$� KROLVWLF

%� FKDQJH

%� LQWHUDFWLRQ

%�� FDXVH�HIIHFW

%�� SUHGLFWDELOLW\

%�� HQHUJ\�PDWWHU

%�� F\FOH

%�� V\VWHP

&� TXHVWLRQLQJ

&� LQIHUULQJ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

*� FRQWLQXRXV OHDUQHU

&RQFHSW�GHYHORSPHQW

JUDGH �

� FRPSDULQJ GLIIHUHQW HQYLURQPHQWV

� REVHUYLQJ DQG UHFRUGLQJ ZHDWKHU SKHQRPHQD

� GLVFXVVLQJ SDWWHUQV RI ZHDWKHU

JUDGH �

� FRPSDULQJ FOLPDWHV RI 9HQXV� 0DUV� DQG (DUWK

JUDGH �

� SUHGLFWLQJ ZHDWKHU

JUDGH �

� PDSSLQJ SDWWHUQV RI DFWLYLW\ LQ WKH DWPRVSKHUH

� LGHQWLI\LQJ WKH HIIHFW RI KXPDQ DFWLYLW\ RQ WKH

DWPRVSKHUH
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)RXQGDWLRQDO�DQG�OHDUQLQJ�REMHFWLYHV�IRU�6FLHQFH�DQG�

WKH�&RPPRQ�(VVHQWLDO�/HDUQLQJV

�� 'HVFULEH WKH 6DVNDWFKHZDQ FOLPDWH�

��� ,GHQWLI\ WKH IDFWRUV WKDW SURGXFH RXU

FOLPDWH�

��� ([SODLQ KRZ WKH IDFWRUV ZKLFK LQIOXHQFH

RXU FOLPDWH KDYH WKH HIIHFW WKH\ GR�

��� ([SODLQ KRZ ODQGIRUPV LQIOXHQFH FOLPDWH�

��� ([DPLQH KRZ SUHYDLOLQJ ZLQGV DUH

LQIOXHQFHG E\ WKH URWDWLRQ RI WKH (DUWK�

�� ,GHQWLI\ DQG FRPSDUH GLIIHUHQW ZRUOG FOLPDWHV�

��� ,GHQWLI\ FKDUDFWHULVWLFV RI WURSLFDO� PLG�

ODWLWXGH� DQG SRODU FOLPDWHV�

��� &RPSDUH FKDUDFWHULVWLFV RI WURSLFDO� PLG�

ODWLWXGH� DQG SRODU FOLPDWHV�

�� 5HFRJQL]H ORQJ�WHUP FOLPDWLF SDWWHUQV�

��� 5HFRJQL]H WKDW FOLPDWLF FKDQJH FDQ WDNH

SODFH RYHU SURORQJHG SHULRGV RI WLPH�

��� 6\QWKHVL]H JHRORJLF� JODFLDO� DQG IRVVLO

LQIRUPDWLRQ IRU HYLGHQFH RI ORQJ�WHUP

FOLPDWLF FKDQJH�

��� (YDOXDWH WKHRULHV RI FOLPDWLF FKDQJH�

�� 'HYHORS D SRVLWLYH GLVSRVLWLRQ WRZDUGV OLIHORQJ

OHDUQLQJ� �,/�

��� 3DUWLFLSDWH LQ D ZLGH UDQJH RI LQGLYLGXDO

DQG FROODERUDWLYH OHDUQLQJ DFWLYLWLHV ZLWK

ERWK SHHUV DQG DGXOWV�

��� 0DNH FKRLFHV IRU VWXG\ ZKLFK UHIOHFW

SHUVRQDO QHHGV DQG LQWHUHVWV�

��� &KRRVH WRSLFV IRU LQGHSWK VWXG\�

��� 'HYHORS VXSSRUW VWUDWHJLHV DQG WKH

ODQJXDJH RI HQFRXUDJHPHQW LQ RUGHU WR KHOS

SHHUV SHUVHYHUH DW OHDUQLQJ WDVNV�

�� %HFRPH FRPSDVVLRQDWH� HPSDWKHWLF� DQG IDLU�

PLQGHG SHRSOH ZKR FDQ PDNH SRVLWLYH

FRQWULEXWLRQV WR VRFLHW\� DV LQGLYLGXDOV DQG DV

PHPEHUV RI JURXSV� �3696�

��� 5HIOHFW XSRQ WKH EHQHILWV RI FRRSHUDWLYH�

UHVSHFWIXO� RU HPSDWKHWLF EHKDYLRXUV LQ

VSHFLILF VLWXDWLRQV ZKLFK DULVH LQ WKH

FODVVURRP�

��� 'HYHORS DQ XQGHUVWDQGLQJ RI WKH YLUWXHV

QHHGHG IRU D FODVVURRP HQYLURQPHQW ZKLFK

VXSSRUWV OHDUQLQJ DQG GHYHORSPHQW E\ DOO

PHPEHUV RI WKH FODVV�

��� 5HFRJQL]H WKH LPSRUWDQFH RI UHVSHFWLQJ

HYLGHQFH� WUXWK� DQG WKH YLHZV RI RWKHUV�

DQG GLVWLQJXLVKLQJ DPRQJ WKHVH� ZKHQ

HQJDJHG LQ UDWLRQDO GLVFXVVLRQV�

6XJJHVWHG�DFWLYLWLHV

® %UDLQVWRUP� HLWKHU LQ JURXSV RI WKUHH RU DV D

ZKROH FODVV� WHUPV WKDW DUH DVVRFLDWHG ZLWK WKH

FRQFHSW RI FOLPDWH� 7KHQ EUDLQVWRUP ZRUGV WKDW

DUH DVVRFLDWHG ZLWK WKH WHUP ZHDWKHU� 2UJDQL]H

HDFK RI WKHVH JURXSV LQWR D FRQFHSW ZHE RU PDS�

&RPSDUH WKH WZR ZHEV RU PDSV� +RZ DUH WKH\

LQWHUUHODWHG" 'UDZ RQH FRQFHSW PDS VKRZLQJ

ERWK FRQFHSWV�

)URP WKH PDS LGHQWLI\ DUHDV RI LQWHUHVW ZKHUH

JURXSV FDQ LQYHVWLJDWH WR HQKDQFH WKHLU

XQGHUVWDQGLQJ DERXW FOLPDWH� $VN WKH JURXS WR

UHVHDUFK WKH DUHD WKH\ KDYH VHOHFWHG� SUHSDUH D

UHSRUW IRU WKH FODVV� DQG FUHDWH DQ H[WHQVLRQ RU

HQKDQFHPHQW RI WKH FRQFHSW PDS ZKLFK RXWOLQHV

ZKDW WKH\ KDYH GLVFRYHUHG� (QFRXUDJHG JURXSV

WR XVH D ZLGH UDQJH RI UHSRUWLQJ VWUDWHJLHV� IURP

LOOXVWUDWHG OHFWXUHV ZLWK QRWHV SURYLGHG� WR OLYH

RU UHFRUGHG LQWHUYLHZV ZLWK D UHQRZQHG CH[SHUW


IURP ZLWKLQ WKH JURXS� WR D SRHP RU GUDPD WKDW

FRQYH\V WKH LQIRUPDWLRQ� ,Q DOO FDVHV� WKH FRQFHSW

PDS HQKDQFHPHQW ZLOO SXW WKH

LQIRUPDWLRQ LQWR D QHZ FRQWH[W RU DOORZ

FRQQHFWLRQV WR D FRQWH[W ZKLFK WKH FODVV

XQGHUVWDQGV�

)DFWRUV� $�� %�� %�� %��� &�� )�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQ�

VHOI�DVVHVVPHQW� DQHFGRWDO UHFRUGV

,QVWUXFWLRQDO 0HWKRGV� FRQFHSW PDSV� UHSRUWV

® %XLOG D GHYLFH WR LQGLFDWH ZLQG GLUHFWLRQ DQG

VSHHG� 'HWHUPLQH LI WKHUH DUH REMHFWV RU

VWUXFWXUHV LQ \RXU VFKRRO\DUG WKDW ZLOO LQIOXHQFH

RU GLVUXSW WKH IORZ RI WKH ZLQG� 0RYH WKH GHYLFH

IURP SODFH WR SODFH RQ D GD\ ZKHQ WKHUH LV D

VWHDG\ ZLQG EORZLQJ WR UHFRUG WHVW GDWD� 6HOHFW D

VLWH WR PRXQW WKH GHYLFH SHUPDQHQWO\ DQG UHFRUG

ZLQG GLUHFWLRQ DQG VSHHG IURP RQH WR WKUHH WLPHV

D GD\ IRU DV PXFK RI WKH \HDU DV SRVVLEOH� 7U\ WR

UHFRUG WKH GDWD DV FORVH WR WKH VDPH WLPH HDFK

GD\ DV LV SRVVLEOH�
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&RQWDFW IURP ILYH WR ILIWHHQ JUDGH VL[ FODVVHV LQ

RWKHU VFKRROV LQ WKH SURYLQFH DQG DUUDQJH WR

H[FKDQJH GDWD RQ ZLQG VSHHG DQG GLUHFWLRQ�

.HHS WKH GDWD IURP \RXU VFKRRO DQG RWKHU VFKRROV

LQ D ELQGHU VR WKDW VWXGHQWV LQ VXEVHTXHQW \HDUV

ZLOO KDYH DFFHVV WR LW DQG FDQ FRQWULEXWH WKHLU

RZQ GDWD WR WKH FROOHFWLRQ�

'RHV WKH GLUHFWLRQ RI WKH SUHYDLOLQJ ZLQG KHOS

GHWHUPLQH WKH FOLPDWH RU LV LW D UHVXOW RI WKH

FOLPDWH" :KDW RWKHU ZHDWKHU GDWD DUH UHODWHG WR

GHWHUPLQLQJ FOLPDWH" +RZ DERXW UDLQIDOO" :KDW

ZHDWKHU GDWD DUH D UHVXOW RI FOLPDWH UDWKHU WKDQ

GHWHUPLQLQJ WKH FOLPDWH"

)DFWRUV� $�� %�� %�� %��� %��� &�� &�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� FRQWUDFWV� RUDO

DVVHVVPHQW� SUHVHQWDWLRQV� UDWLQJ VFDOHV

,QVWUXFWLRQDO 0HWKRG� FLUFOH RI NQRZOHGJH

® ,V WKH FOLPDWH RI 6DVNDWFKHZDQ WKH VDPH DV WKH

FOLPDWH RI $OEHUWD" 'RHV 6DVNDWFKHZDQ KDYH WKH

VDPH FOLPDWH DV 1RUWK 'DNRWD" $V WKH

1RUWKZHVW 7HUULWRULHV" ,V WKHUH RQH FOLPDWH IRU

WKH ZKROH RI 6DVNDWFKHZDQ" +RZ GR ZH WHOO

ZKHUH RQH FOLPDWH VWRSV DQG DQRWKHU RQH VWDUWV"

'RHV WKH ZKROH (DUWK KDYH RQH FOLPDWH� DV

FRPSDUHG WR 9HQXV RU WR WKH 0RRQ"

)DFWRUV� $�� %��� %��� &�� )�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� FRPDSUH DQG FRQWUDVW�

UHIOHFWLYH GLVFXVVLRQ

® :KDW LV D PLFURFOLPDWH" +RZ DUH PLFURFOLPDWHV

SURGXFHG" :KHUH FDQ \RX ILQG D PLFURFOLPDWH LQ

\RXU DUHD" ([SHULPHQW ZLWK FUHDWLQJ WHUUDULXPV

WR LOOXVWUDWH GLIIHUHQW FOLPDWHV DQG

PLFURFOLPDWHV�

® +RZ GR RFHDQ FXUUHQWV LQIOXHQFH WKH (DUWK
V

FOLPDWH" :KDW LV WKH PHDQLQJ RI (O 1LxR" :KDW

LV (O 1LxR" :KDW LV (O 1LxD"

® +RZ GRHV WKH WLOW RI WKH (DUWK
V D[LV ZLWK UHVSHFW

WR LWV RUELWDO SODQH DIIHFW WKH FOLPDWH RI

6DVNDWFKHZDQ" :K\ LV ZLQWHU FROGHU WKDQ

VXPPHU LQ 6DVNDWFKHZDQ ZKHQ WKH (DUWK LV

FORVHU WR WKH VXQ GXULQJ RXU ZLQWHU VHDVRQ" :K\

GRHVQ
W WKH WLOW RI WKH (DUWK
V D[LV DIIHFW WKH

FOLPDWH RI +DZDLL RU RI (FXDGRU"

® /LVW DUHDV RI WKH (DUWK WKDW KDYH GLVWLQFWLYH

FOLPDWHV� $VN HDFK JURXS WR FKRRVH RQH RI WKH

UHJLRQV DQG UHSRUW WR WKH UHVW RI WKH FODVV DERXW

WKH FOLPDWH DQG WKH HIIHFW WKH FOLPDWH KDV RQ WKH

DFWLYLWLHV LQ WKDW DUHD� $VN HDFK JURXS WR SUHSDUH

D SRVWHU VXPPDUL]LQJ WKH KLJKOLJKWV RI WKHLU

ILQGLQJV IRU D EXOOHWLQ ERDUG GLVSOD\�

® 'U� (ODLQH :KHDWRQ LV D FOLPDWRORJLVW ZKR ZRUNV

DW WKH 6DVNDWFKHZDQ 5HVHDUFK &RXQFLO LQ

6DVNDWRRQ� 6KH EHOLHYHV WKDW WKH LQFUHDVH LQ WKH

FDUERQ GLR[LGH OHYHO RI WKH DWPRVSKHUH LV FDXVLQJ

JOREDO ZDUPLQJ� ZKLFK ZLOO OHDG WR D PDMRU

FOLPDWH FKDQJH� 'U� 7LP %DOO LV D FOLPDWRORJLVW DW

WKH 8QLYHUVLW\ RI :LQQLSHJ� +H EHOLHYHV WKDW LW LV

LPSRVVLEOH WR SUHGLFW ZKHWKHU WKH LQFUHDVH LQ

OHYHO RI FDUERQ GLR[LGH LQ WKH DWPRVSKHUH LV

FDXVLQJ JOREDO ZDUPLQJ QRZ� RU ZLOO FDXVH LW LQ

WKH IXWXUH� +H VD\V WKHUH DUH WRR PDQ\ RWKHU

IDFWRUV ZKLFK LQIOXHQFH FOLPDWH WR VHOHFW LQFUHDVH

LQ FDUERQ GLR[LGH OHYHOV DV RQH ZKLFK ZLOO FDXVH

DQ RYHUDOO FKDQJH�

:KLFK VFLHQWLVW LV FRUUHFW" 7KH\ ERWK KDYH WKH

VDPH GDWD� +RZ FDQ WKH\ GLVDJUHH"

® &ROOHFW LQIRUPDWLRQ RQ WKH GHEDWH DERXW ZKHWKHU

ZH DUH LQ WKH ILUVW VWDJHV RI D SHULRG RI JOREDO

ZDUPLQJ FDXVHG E\ LQFUHDVHG FDUERQ GLR[LGH

OHYHOV� $OVR FROOHFW LQIRUPDWLRQ DERXW WKH

LQIOXHQFH RI RWKHU IDFWRUV RQ WKH JOREDO FOLPDWH �

YROFDQLF HUXSWLRQV� DPRXQW RI ZDWHU YDSRXU LQ

WKH DLU� FRQWLQHQWDO GULIW� RFHDQ FXUUHQWV� DQG VR

RQ� 3UHSDUH D EXOOHWLQ ERDUG GLVSOD\ WKDW JLYHV

SHRSOH ZKR VWRS DQG ORRN D FKDQFH WR OHDUQ

VRPHWKLQJ DERXW WKLV DUHD RI UHVHDUFK�

® +RZ GR YROFDQRHV DIIHFW WKH (DUWK
V FOLPDWH"

5HDG WKH DUWLFOH UHSURGXFHG RQ SDJH ���� :DV

WKH SUHGLFWLRQ PDGH E\ 0U� +RSNLQVRQ LQ WKH

ODVW VHQWHQFH DFFXUDWH" )LQG ���� &DQDGLDQ

FOLPDWH GDWD WR VXSSRUW \RXU FODLP�

7KH JUDSKV QHDU WKH WRS RI WKH SDJH

FRPPXQLFDWH VRPH RI WKH GDWD IURP WKH FKDUWV DW

WKH WRS� :KLFK GDWD LV UHSUHVHQWHG RQ WKH

JUDSKV" 5HGUDZ WKH JUDSKV� VKRZLQJ WKH VFDOH

RQ WKH YHUWLFDO D[LV DQG WKH GDWD IURP WKH WDEOHV

WKDW LV QRW LQFOXGHG RQ WKH RULJLQDO JUDSKV�

([DPLQH WKH 7RWDOV 	 $YHUDJHV OLQH RI WKH

GDWD WDEOH� ,V WKH ���( XQGHU WKH FROXPQ KHDGHG

:DUPHVW WKH DYHUDJH RI WKH QXPEHUV LQ FROXPQ

DERYH" :ULWH D VHQWHQFH RU WZR WKDW H[SODLQV

ZKDW WKLV DYHUDJH UHSUHVHQWV� 'R WKLV IRU RWKHU

FROXPQ WRWDOV DQG DYHUDJHV DV ZHOO�
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Volcano left us
dry in the dark
By Tracy Elsaesser of the Leader-Post Reprinted with permission

5HJLQD UHVLGHQWV VXQWDQQHG OHVV

DQG KDG IHZHU SXGGOHV WR ZDGH

WKURXJK LQ ���� WKDQ LQ \HDUV SDVW�

6WDWLVWLFV UHOHDVHG E\

(QYLURQPHQW &DQDGD VKRZ ����

VDZ DOPRVW ��� IHZHU KRXUV RI

VXQOLJKW DQG QHDUO\ �� PLOOLPHWUHV

OHVV SUHFLSLWDWLRQ WKDQ QRUPDO�

%RWK QXPEHUV DUH WKH UHVXOW RI D

YROFDQR LQ WKH 3KLOLSSLQHV WKDW

HUXSWHG PRUH WKDQ D \HDU DQG D

KDOI DJR� �7KHUH
V VRPH OLQJHULQJ

LQIOXHQFH IURP WKH HUXSWLRQ RI

0RXQW 3LQDWXER LQ ������ 5RQ

+RSNLQVRQ� D PHWHRURORJLVW IRU

(QYLURQPHQW &DQDGD� VDLG

7KXUVGD\� �7KH HIIHFWV OLQJHU D \HDU

RU WZR DIWHU��

0RXQW 3LQDWXER VKRW KXJH

DPRXQWV RI GHEULV �� NLORPHWUHV

LQWR WKH DWPRVSKHUH�

,Q DGGLWLRQ� WKH VWRUP WUDFN

FKDQJHG LQ ����� 1RUPDOO\� LW

FURVVHV RYHU QRUWKHUQ

6DVNDWFKHZDQ� %XW ODVW \HDU�

HVSHFLDOO\ LQ -XQH� -XO\ DQG

$XJXVW� LW FURVVHG ORZHU� +RSNLQVRQ

VDLG�

$V D UHVXOW� 5HJLQD GLGQ
W JHW WKH

XVXDO VXPPHU WKXQGHU VKRZHUV�

EXW GLG VHH D ORW PRUH FORXG FRYHU�

�7KH VXPPHU RI ���� FDPH DV TXLWH

D VKRFN WR XV�� +RSNLQVRQ VD\V�

7KH PRVW VLJQLILFDQW FKDQJHV FDPH

LQ -XQH� ZKLFK KDG ���� PLOOLPHWUHV

OHVV SUHFLSLWDWLRQ WKDQ QRUPDO� DQG

LQ -XO\� ZKHQ WKHUH ZHUH ���� KRXUV

OHVV VXQVKLQH�

'HVSLWH KDYLQJ OHVV VXQ DQG UDLQ�

WKH PHDQ WHPSHUDWXUH LQ ���� URVH

WR ��� IURP D QRUPDO ����

7KH WHPSHUDWXUH ZDV PRVW OLNHO\

DIIHFWHG E\ WKH OLQJHULQJ LPSDFW RI

(O 1LQR� ZKLFK FDXVHV ZDUP RFHDQ

WHPSHUDWXUHV WR RFFXU RII WKH FRDVW

RI 3HUX HYHU\ IRXU WR ILYH \HDUV�

,Q -DQXDU\� )HEUXDU\ DQG 0DUFK

WKH PHDQ WHPSHUDWXUHV ZHUH DV

PXFK DV ��� GHJUHHV ZDUPHU WKDQ

QRUPDO� +RZHYHU� FRPELQHG ZLWK

WKH ORZHU VXQVKLQH DQG

SUHFLSLWDWLRQ� WKH HIIHFW ZDV D FRROHU

\HDU� )RU LQVWDQFH� LQ 6HSWHPEHU

WKHUH ZDV OHVV VXQVKLQH� ORZHU

WHPSHUDWXUHV DQG KLJKHU UDLQIDOO�

7KLV SURGXFHG EDG KDUYHVW

FRQGLWLRQV IRU IDUPHUV� $OWKRXJK LW
V

KDUG WR WHOO ULJKW QRZ� +RSNLQVRQ

H[SHFWV ���� WR EH D GLIIHUHQW \HDU�

�7KH LQIOXHQFH RI 0RXQW 3LQDWXER

LV ZDQLQJ TXLWH UDSLGO\ DQG ZH

GRQ
W H[SHFW WKDW LQIOXHQFH WR EH D

IDFWRU LQ ������

� IURP WKH 5HJLQD /HDGHU�3RVW

-DQXDU\ ��� ����



���

6FLHQFH��



���



���

7KH�%DVLFV�RI�/LIH

8QLW RYHUYLHZ

/LIH KDV DQ DVWRXQGLQJ YDULHW\ RI IRUPV DQG RFFXSLHV D

GLYHUVH UDQJH RI KDELWDWV� <HW DOO OLIH VKDUHV FRPPRQ

FKDUDFWHULVWLFV� 7KH VWUXFWXUH RI '1$� WKH DELOLW\ WR

UHVSRQG WR HQYLURQPHQWDO VWLPXOL� DQG WKH H[LVWHQFH RI

D ILQLWH OLIHVSDQ DUH FRPPRQ WR DOO OLYLQJ RUJDQLVPV� ,Q

WKLV XQLW� VWXGHQWV FRQVLGHU WKH FKDUDFWHULVWLFV VKDUHG

E\ DOO OLYLQJ WKLQJV DQG KRZ RUJDQLVPV DFTXLUH WKHLU

EDVLF QHHGV IURP WKHLU HQYLURQPHQW�

:KHQ VWXGHQWV VHH RU XVH WKH ZRUG 
HQYLURQPHQW
� ZH

ZDQW WKHP WR UHJDUG DOO DVSHFWV RI WKHLU VXUURXQGLQJV�

VXSSRUWLYH WR OLIH DQG QRW� UDWKHU WKDQ DVVRFLDWH D

QHJDWLYH FRQQRWDWLRQ � SROOXWLRQ� KDELWDW ORVV DQG VR

RQ � ZLWK WKH ZRUG� 7KHLU HQYLURQPHQW LV LQVLGH WKH

FODVVURRP� MXVW RXWVLGH WKH FODVVURRP GRRU� DQG LQ WKH

VFKRRO\DUG� ,W
V WKH \DUGV DW KRPH DQG WKH RSHQ ILHOGV

DQG GLWFKHV ZKHUH WKH\ FDQ H[SORUH� 6WXGHQWV VKRXOG

KDYH WKH RSSRUWXQLW\ WR LQYHVWLJDWH WKH OLIH DQG WKH

OLIH�VXSSRUW V\VWHP ZKLFK VXUURXQGV WKHP�

7KLV XQLW HVWDEOLVKHV D IRXQGDWLRQ IRU WKH

FRQVLGHUDWLRQ RI DGDSWDWLRQ DQG VXFFHVVLRQ LQ D

JUDGH � XQLW� 7KH GLVFXVVLRQ RI WKH FRQVHTXHQFHV RI

HQYLURQPHQWDO FKDQJH FDXVHG E\ XUEDQL]DWLRQ DQG E\

WKH DJULFXOWXUH DQG IRUHVWU\ LQGXVWULHV LQ JUDGH � LV

DOVR EDVHG RQ DQ XQGHUVWDQGLQJ RI WKH FKDUDFWHULVWLFV

DQG QHHGV RI OLYLQJ RUJDQLVPV�

,QWHJUDWLQJ WKH VWXG\ RI WKLV XQLW ZLWK WKH RSWLRQDO

XQLW0LFURRUJDQLVPV LV VWURQJO\ UHFRPPHQGHG�

7KH VWXG\ RI PLFURRUJDQLVPV FDQ VHUYH DV DQ HQJDJLQJ

LQWURGXFWLRQ WR WKH TXHVWLRQ �:KDW LV OLIH"��

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV� DQG

UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH FODVV LQ D YDULHW\

RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV WKURXJK ZKLFK

VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH

FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� $ JRRG ZD\ WR JHQHUDWH LGHDV IRU VXFK

DFWLYLWLHV LV WR KDYH VWXGHQWV EUDLQVWRUP HYHU\ WKLQJ

WKH\ NQRZ DERXW D SDUWLFXODU WRSLF DQG WKHQ JHQHUDWH

TXHVWLRQV ZKLFK DULVH IURP ZKDW WKH\ NQRZ� RU IURP

JDSV LQ WKHLU NQRZOHGJH�

7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK VWXGHQW D

FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK

WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KROLVWLF

$� HPSLULFDO

%� FKDQJH

%� LQWHUDFWLRQ

%�� FDXVH�HIIHFW

%�� F\FOH

%�� V\VWHP

&� REVHUYLQJ DQG GHVFULELQJ

&� TXHVWLRQLQJ

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� IRUPXODWLQJ PRGHOV

&�� DQDO\]LQJ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ QDWXUDO HQYLURQPHQWV

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

)� GHPDQG IRU YHULILFDWLRQ

*� DYRFDWLRQ



���

&RQFHSW GHYHORSPHQW

JUDGH �

� SODQWV DQG DQLPDOV KDYH QHHGV

JUDGH �

� UHDVRQV IRU WKRVH QHHGV

� VRPH RI WKH ZD\V LQ ZKLFK QHHGV DUH PHW

JUDGH �

� FRQFHSW RI FHOOV� FHOO RUJDQL]DWLRQ LQ PXOWLFHOOXODU

RUJDQLVPV

JUDGH �

� VWUXFWXUHV RI SODQWV

JUDGH �

� LQWHUDFWLRQV DPRQJ OLYLQJ WKLQJV DQG WKH

HQYLURQPHQW ZKLFK VXUURXQGV WKHP�

JUDGH �

� UHFRJQL]H FKDUDFWHULVWLFV� UROHV� DQG HIIHFWV RI

PLFURRUJDQLVPV

JUDGH �

� LQWHUGHSHQGHQFLHV EHWZHHQ RUJDQLVPV DQG KDELWDWV

JUDGH �

� H[LVWHQFH DQG UHDVRQV IRU HFRUHJLRQV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� ,GHQWLI\ WKH HVVHQWLDO FKDUDFWHULVWLFV DQG SURFHVVHV

RI OLYLQJ RUJDQLVPV�

��� 'LVWLQJXLVK EHWZHHQ OLYLQJ DQG QRQOLYLQJ

RUJDQLVPV�

��� /LVW WKRVH DWWULEXWHV RI OLIH VKDUHG E\ DOO

RUJDQLVPV�

��� 2EVHUYH DQG GHVFULEH KRZ YDULRXV

PLFURRUJDQLVPV H[KLELW WKH DWWULEXWHV

LGHQWLILHG�

��� 2EVHUYH DQG GHVFULEH DWWULEXWHV RI OLIH LQ

PDFURRUJDQLVPV� ERWK WKRVH NHSW LQ FDSWLYLW\

DQG WKRVH LQ WKHLU QDWXUDO KDELWDWV�

��� *LYH HYLGHQFH ZKLFK DOORZV LQIHUHQFHV WR EH

PDGH DERXW WUDLWV ZKLFK DUH QRW GLUHFWO\

REVHUYDEOH�

�� $SSUHFLDWH KRZ RUJDQLVPV PHHW WKHLU EDVLF QHHGV�

��� 2EVHUYH DQG GHVFULEH WKH UHVSRQVH RI

RUJDQLVPV NHSW LQ WKH FODVVURRP WR FKDQJHV

LPSRVHG RQ WKHLU HQYLURQPHQW�

��� $VVHVV DQG GLVFXVV WKH ZHOIDUH RI DQLPDOV LQ

WKH FODVVURRP DQG LQ WKH ODERUDWRU\�

��� 2EVHUYH DQG GHVFULEH WKH UHDFWLRQV RI

RUJDQLVPV LQ WKHLU QDWXUDO HQYLURQPHQW�

��� ([DPLQH KRZ QDWXUDO DQG KXPDQ�UHODWHG

DOWHUDWLRQV WR WKH ORFDO HQYLURQPHQWV GXULQJ

WKH SDVW WZR KXQGUHG \HDUV KDYH FKDQJHG WKH

DELOLW\ RI RUJDQLVPV WR VXUYLYH�

��� 5HVSHFW WKH LQWULFDWH VXSSRUW QHWZRUN ZKLFK

VXVWDLQV OLIH�

�� $FTXLUH DSSUHFLDWLRQ RI WKH SHUVRQDO� PRUDO� VRFLDO

DQG FXOWXUDO DVSHFWV RI XQGHUVWDQGLQJ OLIH� �3696�

��� 9DOXH WKH HQYLURQPHQW�

��� $FFHSW WKH SRWHQWLDO QDUURZQHVV LQ DGRSWLQJ D

VLQJOH SHUVSHFWLYH RQ H[SHULHQFHV RU HYHQWV�

��� 5HILQH XQGHUVWDQGLQJ RI WKH QHHGV RI DOO OLYLQJ

WKLQJV�

��� &RQVLGHU WKH QHHGV RI RWKHU RUJDQLVPV LQ WKH

FRQWH[W RI KXPDQ DFWLYLW\�

�� 'HYHORS WKH DELOLW\ WR GHVFULEH DQG WR HYDOXDWH

LGHDV DQG SURFHVVHV ZKLFK LQYROYH WKH HQYLURQPHQW�

�&&7�

��� 8VH PHWDSKRULF DQG DQDORJLFDO WKLQNLQJ WR

FUHDWH LQVLJKWV DQG EXLOG XQGHUVWDQGLQJ DERXW

RUJDQLVPV DQG WKHLU EHKDYLRXU�

��� &RPSDUH REVHUYHG LQIRUPDWLRQ ZLWK

LQIRUPDWLRQ IURP RWKHU �SULQW RU QRQSULQW�

VRXUFHV�

��� %ULQJ SULRU H[SHULHQFH WR WKH GLVFXVVLRQ RI

REVHUYDWLRQV DQG LGHDV�

��� &ULWLFL]H LGHDV DQG H[SODQDWLRQV HQFRXQWHUHG�

��� (YDOXDWH DUJXPHQWV LQ WH[WV DQG RWKHU

LQIRUPDWLRQ VRXUFHV E\ UHFRJQL]LQJ

FRQWUDGLFWLRQV DQG GLVWLQJXLVKLQJ IDFW IURP

RSLQLRQ� UHOHYDQW IURP LUUHOHYDQW LQIRUPDWLRQ�

VXSSRUWHG IURP XQVXSSRUWHG LQIHUHQFHV�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 'LVSOD\� DW YDULRXV SODFHV LQ WKH FODVVURRP� OLYLQJ

RUJDQLVPV RI YDULRXV W\SHV� /LFKHQV� IXQJL� PRVVHV�

IORZHULQJ SODQWV� LQVHFWV� VPDOO PDPPDOV� DQG

UHSWLOHV DUH RUJDQLVPV ZKLFK DUH UHODWLYHO\ HDV\ WR

DFTXLUH IRU D VKRUW WHUP VWD\ LQ WKH FODVVURRP� RU DV

SHUPDQHQW LQKDELWDQWV� $VVLJQ WZR RI WKH

RUJDQLVPV WR HDFK VWXGHQW� $VN WKHP WR GHVFULEH� LQ

DV PXFK GHWDLO DV SRVVLEOH LQ �� PLQXWHV� WKH

RUJDQLVPV WKH\ KDYH EHHQ DVVLJQHG�

7KHQ� LQ JURXSV RI IRXU� EUDLQVWRUP D OLVW RI

FKDUDFWHULVWLFV RI OLYLQJ WKLQJV� 2QFH WKH OLVW LV

FRPSOHWH� H[DPLQH LW DQG FRQVLGHU HDFK

FKDUDFWHULVWLF� 7U\ WR LGHQWLI\ RUJDQLVPV ZKLFK DUH

H[FHSWLRQV WR WKH FKDUDFWHULVWLF XQGHU

FRQVLGHUDWLRQ� 7U\ WR LGHQWLI\ QRQOLYLQJ WKLQJV

�SHEEOHV RU ZDWHU� IRU H[DPSOH� ZKLFK ILW WKH

FKDUDFWHULVWLF� )RU HDFK DQRPDO\ LGHQWLILHG� GHFLGH

ZKHWKHU WKH FKDUDFWHULVWLF VKRXOG EH VWUXFN IURP

WKH OLVW RU UHYLVHG WR UHVWDWH WKH SULQFLSOH�

&RPSLOH D FODVV OLVW RI FKDUDFWHULVWLFV ZKLFK KDYH

PDGH LW WKURXJK WKH VFUHHQLQJ SURFHVV� 5HSHDW WKH

VFUHHQLQJ SURFHGXUH DV D FODVV JURXS WR SURGXFH D

ILQDO OLVW� &RPSDUH WKLV FODVV�SURGXFHG OLVW WR D OLVW

IURP D WH[W RU RWKHU VRXUFH� 'LVFXVV WKH VLPLODULWLHV

DQG WKH GLIIHUHQFHV�

)DFWRUV� &�� &�� &��� &��

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� LQGLYLGXDO DQHFGRWDO

UHFRUGV� VHOI� DQG SHHU�DVVHVVPHQW FKHFNOLVWV� VHOI�

DVVHVVPHQW MRXUQDO HQWULHV

,QVWUXFWLRQDO 0HWKRGV� EUDLQVWRUPLQJ� SUREOHP

VROYLQJ� UHIOHFWLYH GLVFXVVLRQ

® 'HVFULEH WKH QDWXUDO KDELWDWV RI DQLPDOV NHSW LQ WKH

FODVVURRP RU DQLPDOV NHSW LQ WKH KRPH DV SHWV�

&RPSDUH WKHVH KDELWDWV ZLWK WKHLU KDELWDWV LQ WKH

FODVVURRP RU DW KRPH� &DQ WKHUH EH D VXLWDEOH

VXEVWLWXWH IRU D QDWXUDO KDELWDW" $UH WKHUH

DGYDQWDJHV LQ D FRQVWUXFWHG KDELWDW" $UH WKHUH

GLVDGYDQWDJHV" $UH DOO QHHGV RI WKH DQLPDOV EHLQJ

PHW" 7KHVH TXHVWLRQV FRXOG IRUP WKH EDVLV IRU D

FODVVURRP GHEDWH�

([WHQVLRQ� �, DP D UDEELW� , KDYH OLYHG LQ D FDJH LQ

WKH FODVVURRP VLQFH 6HSWHPEHU� , KHDU WKH VWXGHQWV

WDONLQJ DERXW VHWWLQJ PH IUHH VR WKDW , FDQ OLYH LQ D

QDWXUDO HQYLURQPHQW�� :KDW ZRXOG WKLV PHDQ WR WKH

UDEELW LI WKH UDEELW ZDV GRPHVWLFDWHG" ZLOG"

)DFWRUV� %�� %�� &�� &�� &��� '�� )�� )�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ SUHVHQWDWLRQ�

RUDO SUHVHQWDWLRQ ZLWK VHOI� RU SHHU DVVHVVPHQW

,QWUXFWLRQDO 0HWKRGV� IRFXVVHG LPDJLQJ� FRQFHSW

IRUPDWLRQ

® 'HVLJQ LQWHUYLHZ TXHVWLRQV WR GLVFRYHU ZKDW

HQYLURQPHQWDO FKDQJHV KDYH EHHQ VHHQ E\ ORQJWLPH

UHVLGHQWV� ,I QHJDWLYHV RU FRSLHV RI SLFWXUHV IURP WKH

HDUO\ SDUW RI WKH FHQWXU\ DUH DYDLODEOH� SUHSDUH DQ

LOOXVWUDWHG UHSRUW� ,I WKH LQWHUYLHZHH DJUHHV�

YLGHRWDSH WKH LQWHUYLHZ RU LQYLWH WKH LQWHUYLHZHH

LQWR WKH FODVV WR VKDUH NQRZOHGJH ZLWK WKH UHVW RI

WKH FODVV�

)DFWRUV� %�� &�� &��� )�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOH� SRUWIROLR

HQWU\� SUHVHQWDWLRQ

,QVWXFWLRQDO 0HWKRG� LQWHUYLHZLQJ

® (DUWKZRUP� PHDOZRUP� RU DQW FRORQLHV RIIHU JRRG

RSSRUWXQLWLHV IRU VWXGHQWV WR REVHUYH DQLPDO

EHKDYLRXU LQ WKH FODVVURRP� 7HVWLQJ WKH UHDFWLRQ WR

OLJKW RI HDUWKZRUPV JLYHV VWXGHQWV DQ RSSRUWXQLW\

WR GHVLJQ D VLPSOH H[SHULPHQW ZLWK DQLPDOV� 7KLV

FDQ OHDG WR D GLVFXVVLRQ RI WKH HWKLFV DQG SULQFLSOHV

RI DQLPDO H[SHULPHQWDWLRQ� DQG WKH XVH RI DQLPDOV

LQ WKH FODVVURRP� 'LVFXVV DV ZHOO KRZ WKHVH W\SHV RI

REVHUYDWLRQV FDQ EH PDGH LQ WKH DQLPDOV
 QDWXUDO

KDELWDWV� DQG ZLWK WKH OHDVW SRVVLEOH GLVUXSWLRQ WR

WKH DQLPDOV
 OLYHV�

,QVWUXFWLRQV IRU FUHDWLQJ DQG FDULQJ IRU DQLPDO

FRPPXQLWLHV DQG LQGLYLGXDOV LQ WKH FODVVURRP FDQ

EH IRXQG LQ &RFNURDFKHV DQG 7KLQJV �0XUDZVN\�

%DQGXUND� ���� %%� ������

® &RPSRVWLQJ ZLWK ZRUPV LV D JRRG FODVVURRP

DFWLYLW\� &RPPHUFLDO NLWV DUH DYDLODEOH WR JHW \RXU

FODVV VWDUWHG� 6RXUFHV RI FRPSRVWDEOH PDWHULDOV DUH

WKH OXQFK UHIXVH IURP VWXGHQWV LQ \RXU FODVV DQG

RWKHU FODVVHV� WKH VFKRRO OXQFKURRP� KRPH� RU

KRPHV LQ WKH VFKRRO
V QHLJKERXUKRRG� 7KH FRPSRVW

JHQHUDWHG FDQ EH XVHG LQ VFKRRO JDUGHQLQJ SURMHFWV

RU EDJJHG DQG VROG DV D IXQG UDLVLQJ DFWLYLW\�



���

® ,I WKH RSWLRQDO XQLW0LFURRUJDQLVPV ZLOO QRW EH

XVHG WKLV \HDU RU LQWHJUDWHG ZLWK WKLV XQLW� XVH

VRPH RI WKH VXJJHVWHG DFWLYLWLHV IURP WKDW XQLW WR

VWXG\ KRZ PLFURRUJDQLVPV H[KLELW WKH DWWULEXWHV RI

OLIH�

® &UHDWH D EXWWHUIO\ JDUGHQ LQ DQ DSSURSULDWH DUHD RI

\RXU VFKRRO\DUG� RU LQ WKH \DUG RI D FRRSHUDWLQJ

QHLJKERXU RI WKH VFKRRO� $ EXWWHUIO\ JDUGHQ FRQVLVWV

RI VSHFLHV ZKLFK ZLOO VHUYH DV IRRG DQG KDELWDW IRU

EXWWHUIOLHV LQ ERWK ODUYDO DQG DGXOW VWDJHV�

® 7DNH D ILHOG WULS WKURXJK WKH VFKRRO\DUG� DQ

DGMDFHQW SDUN RU ILHOG� D GLWFK RU SDVWXUH WR ORRN IRU

HYLGHQFH RI OLIH� +RZ PDQ\ SODQW VSHFLHV FDQ EH

IRXQG" :KDW ZD\V GR WKH\ KDYH RI DFTXLULQJ WKHLU

EDVLF QHHGV" +RZ GR WKH\ UHSURGXFH" +RZ PDQ\

DQLPDO VSHFLHV FDQ EH VLJKWHG" :KDW HYLGHQFH WKDW

DQLPDOV ZHUH SUHVHQW EXW KDYH PRYHG RQ FDQ EH

GLVFRYHUHG" &DQ \RX ILQG IXQJL� OLFKHQV� DQG DOJDH"

+RZ DUH WKHVH RUJDQLVPV FODVVLILHG"

® *R IRU D ILHOG WULS LQ WKH QHLJKERXUKRRG� &ROOHFW DV

PDQ\ GLIIHUHQW OHDYHV DV SRVVLEOH� 0DNH VXUH WKDW

VWXGHQWV XQGHUVWDQG WKDW OHDYHV IURP HQGDQJHUHG

VSHFLHV VKRXOG QRW EH FROOHFWHG� /HDYHV IURP SULYDWH

SURSHUW\ VKRXOG EH RQO\ FROOHFWHG ZLWK WKH

SHUPLVVLRQ RI WKH SURSHUW\ RZQHU� DQG ZLWK JUHDW

FDUH WR DYRLG GDPDJLQJ WKH SODQW� $ UXOH LV QRW WR

FROOHFW PRUH WKDQ RQH OHDI IURP HDFK SODQW�

%DFN LQ WKH FODVVURRP� GLYLGH WKH OHDYHV LQWR DV

PDQ\ JURXSV DV WKHUH DUH ZRUNLQJ JURXSV� $VN HDFK

ZRUNLQJ JURXS WR OLVW DOO WKH VLPLODULWLHV DQG DOO WKH

GLIIHUHQFHV RI WKH VHW RI OHDYHV ZKLFK WKH\ KDYH� $VN

WKHP WR VHOHFW RQH OHDI DQG SURGXFH D PDJD]LQH DGG

ZKLFK 
VHOOV
 WKH OHDI RQ WKH EDVLV RI LWV DSSHDUDQFH

DQG IXQFWLRQ� $VN HDFK JURXS WR SUHVHQW LWV

DGYHUWLVHPHQW WR WKH UHVW RI WKH FODVV� 'LVFXVV WKH

YDULRXV IXQFWLRQV RI OHDYHV ZKLFK DUH SURPRWHG LQ

WKH DGYHUWLVHPHQWV�

® $VN HDFK ZRUNLQJ JURXS WR SUHSDUH UHVSRQVHV WR WKH

TXHVWLRQV EHORZ� $VN WKHP WR VXSSRUW WKHLU DQVZHUV

DV PXFK DV WKH\ FDQ�

+RZ LV D WUHH OLNH D JUDVV SODQW" +RZ LV LW

GLIIHUHQW"

+RZ LV D WUHH OLNH D KXPDQ" +RZ LV LW GLIIHUHQW"

+RZ LV D WUHH OLNH D URFN" +RZ LV LW GLIIHUHQW"

'LVFXVV UHVSRQVHV ZLWK WKH FODVV� &ODULI\ WKHLU

FRQFHSW RI ZKDW OLIH LV DQG WKH GLYHUVLW\ RI OLIH

WKURXJK WKH GLVFXVVLRQV RI WKH UHVSRQVHV� ([WHQG

WKLV DFWLYLW\ XVLQJ LGHDV IURP 3ODQQLQJ

$GYHQWXUHV� 6\QHFWLFV IURP WKH 6DVNDWFKHZDQ

3URIHVVLRQDO 'HYHORSPHQW 8QLW DQG 6DVNDWFKHZDQ

,QVWUXFWLRQDO 'HYHORSPHQW DQG 5HVHDUFK 8QLW�

® &RQVWUXFW SRRWHUV IRU FDSWXULQJ LQVHFWV� 2EVHUYH

WKH LQVHFWV LQ D PLFURER[ DQG WKHQ UHWXUQ WKHP WR

WKH HQYLURQPHQW� :ULWH D UHSRUW H[SODLQLQJ WR WKH

FODVV WKH SK\VLFDO FKDUDFWHULVWLFV� DQ\ EHKDYLRXUV

QRWHG DQG PHWKRG�V� RI ORFRPRWLRQ RI WKH LQVHFW�

$OWHUQDWLYHO\� WKLV UHSRUW FRXOG EH ZULWWHQ IURP WKH

LQVHFW
V SRLQW RI YLHZ � KRZ GLG LW IHHO WR EH

FDSWXUHG� HWF�

3RRWHUV ZHUH GHVFULEHG E\ 'DQ 6WRNHU LQ DQ RXWGRRU

DFWLYLW\ ERRN 0RQVWHUV DQG 0LQLEHDVWV� 0DWHULDOV

QHHGHG DUH WZR GULQNLQJ VWUDZV� RQH RI VOLJKWO\

VPDOOHU GLDPHWHU WKDQ WKH RWKHU� DQG D � FP VTXDUH

RI SDQW\ KRVH PDWHULDO� 7DNH WKH VTXDUH RI

PDWHULDO� SXW LW RYHU RQH HQG RI WKH VWUDZ ZLWK WKH

VPDOOHU GLDPHWHU DQG VOLGH WKH FRPELQDWLRQ LQWR

RQH HQG RI WKH ODUJHU VWUDZ� ,QVHUW LW IDU HQRXJK VR

WKDW WKH FRUQHUV RI WKH VTXDUH RI PDWHULDO MXVW

SURWUXGH� :UDS WKH MRLQW EHWZHHQ WKH WZR VWUDZV

ZLWK D SLHFH RI PDVNLQJ WDSH� +ROG WKH SRRWHU WR WKH

OLJKW WR VHH LI WKH VTXDUH RI PDWHULDO LV LQ SODFH WR

DFW DV D ILOWHU� ,QVHFWV FDQ EH GUDZQ LQWR WKH ODUJHU

ERWWRP VWUDZ E\ VXFNLQJ RQ WKH VPDOO VWUDZ�

® 0DNH XS MRNHV RU ULGGOHV GHDOLQJ ZLWK DWWULEXWHV RI

OLIH� 'LVFXVV KXPRXU WKDW GRHV QRW ULGLFXOH RU PDNH

IXQ RI LQGLYLGXDOV RU JURXSV RI SHRSOH� (QVXUH WKDW

WKH FUHDWLRQV RI WKH VWXGHQWV DUH DSSURSULDWH�

® &UHDWH D FODVV OLVW RI DWWULEXWHV RI OLIH VKDUHG E\ DOO

RUJDQLVPV� ,Q D FODVV GLVFXVVLRQ SULRULWL]H WKHVH

DWWULEXWHV�

® 2ZO SHOOHWV PDNH JRRG REMHFWV IRU GLVVHFWLRQ� 2ZOV

DQG VRPH RWKHU ELUGV VZDOORZ WKHLU SUH\ ZKROH�

/DWHU� WKH\ UHJXUJLWDWH D SHOOHW FRQWDLQLQJ WKH

ERQHV DQG IXU RI WKH SUH\� &RQWHQWV RI WKH SHOOHW

SURYLGHV LQGLUHFW HYLGHQFH WKDW KHOSV LGHQWLI\ WKH

RZO
V SUH\ DQG FRQVWUXFW D SDUWLDO IRRG FKDLQ RU ZHE�

3URMHFW :,/' DFWLYLW\ �2ZO 3HOOHWV� GLVFXVVHV WKH

FODVVURRP XVH RI SHOOHWV� %RUHDO /DERUDWRULHV

FDUULHV DQ RZO SHOOHW NLW� FDWDORJXH ����������
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® 7KH KXPDQ QHUYRXV V\VWHP H[LVWV� EXW FDQ QRW EH

GLUHFWO\ REVHUYHG E\ VWXGHQWV LQ JUDGH �� +RZ FDQ

ZH LQIHU WKDW LW H[LVWV" :KDW UROH GRHV LU SOD\ LQ

PHHWLQJ DQG IDFLOLWDWLQJ PHHWLQJ RI RXU EDVLF QHHGV"

® &ROOHFW SLFWXUHV RI H[DPSOHV DQG QRQH[DPSOHV IRU

FRQFHSW� OLYLQJ RU QRQOLYLQJ RUJDQLVPV� 8VH WKH

VWUDWHJ\ RI FRQFHSW DWWDLQPHQW DV GHVFULEHG LQ 7KLV

LV D <(6� &RQFHSW $WWDLQPHQW IURP WKH

6DVNDWFKHZDQ 3URIHVVLRQDO 'HYHORSPHQW 8QLW DQG

6DVNDWFKHZDQ ,QVWUXFWLRQDO 'HYHORSPHQW DQG

5HVHDUFK 8QLW�

® $ ILHOG WULS WR REVHUYH DQLPDOV LQ WKHLU QDWXUDO

KDELWDWV �VFKRRO \DUG� GLWFK� ILHOG� LV D JRRG

RSSRUWXQLW\ WR JLYH VWXGHQWV D FKDQFH WR PDNH DQG

UHFRUG REVHUYDWLRQV DQG WKHQ GR VRPH FUHDWLYH

ZULWLQJ EDVHG RQ ZKDW WKH\ KDYH UHFRUGHG� 7KH WULS

GRHV QRW KDYH WR EH WR D UHPRWH VLWH RU WDNH D ORQJ

WLPH� 7KHUH LV D JUHDW GHDO WR EH JDLQHG E\ KDYLQJ

VWXGHQWV EHFRPH NHHQ REVHUYHUV DQG GHYHORS DQ

DSSUHFLDWLRQ IRU WKH OLIH LQ WKHLU LPPHGLDWH

HQYLURQPHQW�

® )RUP ZRUNLQJ JURXSV RI WKUHH WR IRXU VWXGHQWV�

*LYH HDFK JURXS WKH QDPH RI RQH RUJDQLVP ZLWK WKH

DVVLJQPHQW � LV LW PRUH GLIILFXOW IRU WKLV RUJDQLVP WR

VXUYLYH QHDU BBBBBBBBBBBBBBBBBB �QDPH RI FLW\ RU

WRZQ� QRZ WKDQ LW ZDV WZR KXQGUHG \HDUV DJR�

&KRRVH IURP WKLV OLVW RI RUJDQLVPV� RU DVN VWXGHQWV

WR ILQG DQ RUJDQLVP DSSURSULDWH WR WKH DUHD�

GDQGHOLRQ� PDOODUG GXFN� UDEELW� FR\RWH� ZKLWH WDLO

�RU PXOH� GHHU� FDQROD� JUDVVKRSSHU� EOXH JUDPD �RU

RWKHU JUDVV QDWLYH WR \RXU DUHD�� ZROI� SDVWXUH VDJH�

PHDGRZODUN� DYRFHW� HWF�

:KHQ WKH\ KDYH GLVFXVVHG DQG UHFRUGHG WKHLU LGHDV

�ILYH PLQXWHV�� PHUJH WZR JURXSV DQG DVN HDFK WR

SUHVHQW WKHLU LGHDV WR WKH VWXGHQWV LQ WKH RWKHU

JURXS� $VVLJQ WKLV SURMHFW IRU UHVHDUFK IRU

HQKDQFHPHQW RI DUJXPHQWV RYHU WKH QH[W WZR

ZHHNV� $IWHU WZR ZHHNV� HDFK JURXS VKRXOG SUHVHQW

LWV LGHDV WR WKH ZKROH FODVV�

® 7HVW OHDYHV IRU WKH SUHVHQFH RI VWDUFK� /HDYHV IURP

D YLJRURXV FROHXV RU JHUDQLXP SODQW ZKLFK KDV EHHQ

LQ EULJKW VXQOLJKW IRU WZR RU WKUHH GD\V ZRUN ZHOO

IRU WKLV DFWLYLW\� $VN WKH VWXGHQWV WR ILQG D PHWKRG

RI UHPRYLQJ WKH FKORURSK\OO DQG RWKHU SLJPHQWV

IURP WKH OHDYHV VR WKDW LW GRHVQ
W LQWHUIHUH ZLWK WKH

WHVW IRU VWDUFK�

8VH WKH SLJPHQWV H[WUDFWHG IRU SDSHU

FKURPDWRJUDSK\�

'LVFXVV ZK\ VWDUFK LV SUHVHQW LQ OHDYHV� :KDW LV WKH

IXQFWLRQ RI WKH OHDI IRU WKH SODQW" :KDW SURFHVV

VHUYHV WKH VDPH IXQFWLRQ IRU KXPDQV"
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6DVNDWFKHZDQ���7KH�/DQG

8QLW RYHUYLHZ

7KH ODVW SHULRG RI JODFLDWLRQ OHIW D SURIRXQG HIIHFW RQ

WKH WRSRJUDSK\ RI 6DVNDWFKHZDQ� (YLGHQFH RI WKLV

HIIHFW� DQG RI WKH LPSDFW RI WKH JODFLHU
V JULQGLQJ�

VRUWLQJ� DQG UHGHSRVLWLRQ RI SDUHQW PDWHULDO RQ WRGD\
V

VRLOV IRUP WKH PDMRU IRFXV RI WKLV XQLW� 7KH IRUFH RI

KXPDQ DFWLRQV DV DQ DJHQW RI FKDQJH LV DOVR

FRQVLGHUHG�

6LQFH WKHLU HDUOLHVW RXWGRRU H[SHULHQFHV� VWXGHQWV KDYH

EHHQ DOWHULQJ� DQG REVHUYLQJ DOWHUDWLRQV RI� WKH VRLO

DQG ODQGIRUPV � 7KLV XQLW RI VWXG\ DVNV WKHP WR IRFXV

WKHLU WKRXJKWV RQ VRPH RI WKH FDXVHV RI WKH HIIHFWV

ZKLFK VXUURXQG WKHP� 7R LQIHU FDXVHV IRU WKHVH HIIHFWV�

VWXGHQWV FRQVLGHU WKH 
ZK\
 RI WKH VXUIDFH IHDWXUHV DQG

VRLO FKDUDFWHULVWLFV RI WKH SURYLQFH�

8QGHUVWDQGLQJ WKH VHDUFK IRU FDXVH DQG HIIHFW

UHODWLRQVKLSV LQ WKH KLVWRULFDO VFLHQFHV LV DQ LPSRUWDQW

FRPSRQHQW LQ VWXGHQW
V HGXFDWLRQ� 6WXGHQWV PXVW VHH

WKDW VFLHQFH LV QRW DOO ODERUDWRU\�EDVHG FRQWUROOHG

H[SHULPHQWDWLRQ DQG SUHGLFWLRQ� 7KH FUHDWLRQ RI WKHRU\

IURP REVHUYLQJ HYLGHQFH RI QRQUHSHDWDEOH KLVWRULFDO

HYHQWV LV WKH FRUH RI VRPH DUHDV RI VFLHQFH�

6LQFH VRLOV DUH FHUWDLQO\ D UHQHZDEOH UHVRXUFH� DQG WKH

WRSRJUDSK\ RI 6DVNDWFKHZDQ FRXOG EH

FRQVLGHUHG DV UHQHZDEOH� WKLV XQLW ZRXOG LQWHJUDWH

YHU\ ZHOO ZLWK WKH FRUH XQLW 5HQHZDEOH 5HVRXUFHV

LQ 6DVNDWFKHZDQ�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 5HDGLQJ PDSV DQG

FKDUWV� ZULWLQJ GLUHFWLRQV IRU SURFHGXUHV DQG WUDYHOV�

ZULWLQJ DGYHUWLVHPHQWV IRU YDULRXV UHJLRQV RI WKH

SURYLQFH DW GLIIHUHQW WLPHV LQ KLVWRU\ E\ PRGHOOLQJ

WKHP DIWHU WUDYHO DGYHUWLVHPHQWV LQ PDJD]LQHV DUH

ZD\V WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

7KLV XQLW PD\ EH FRRUGLQDWHG ZLWK WKH JUDGH � VRFLDO

VWXGLHV XQLWV RQ ORFDWLRQ DQG UHVRXUFHV� +RZ GRHV WKH

VKDSH� DQG VKDSLQJ� RI WKH ODQG VKDSH VRFLHW\" +RZ

DUH ORFDWLRQV LQ 6DVNDWFKHZDQ GHVFULEHG" :K\ GRHV

HDFK TXDUWHU VHFWLRQ RI ODQG KDYH DQ DGGUHVV" +RZ GR

ZH NQRZ WKDW 6DVNDWFKHZDQ KDV FKDQJHG ODWLWXGH"

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� SUREDELOLVWLF

$� XQLTXH

$� WHQWDWLYH

$� KXPDQ�FXOWXUH UHODWHG

%� RUGHUOLQHVV

%�� FDXVH�HIIHFW

%�� PRGHO

%�� VFDOH

%�� WLPH�VSDFH

%�� HYROXWLRQ

&� TXHVWLRQLQJ

&� K\SRWKHVL]LQJ

&� LQIHUULQJ

&�� LQWHUSUHWLQJ GDWD

&�� DQDO\]LQJ

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

&�� FRQVHQVXV PDNLQJ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� VRFLDO LQIOXHQFH RQ VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

)� UHVSHFW IRU ORJLF

*� UHVSRQVH SUHIHUHQFH

*� YRFDWLRQ
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&RQFHSW GHYHORSPHQW

JUDGH �

� IHDWXUHV RI WKH HDUWK
V VXUIDFH DQG WKH URFNV DQG

VRLO

JUDGH �

� ZD\V WKDW HQYLURQPHQWV GLIIHU

� KRZ GLIIHULQJ HQYLURQPHQWV DUH VXLWHG IRU GLIIHUHQW

RUJDQLVPV DQG IRU GLIIHUHQW KXPDQ XVHV

JUDGH �

� WRSRJUDSKLFDO IHDWXUHV RI WKH HQYLURQPHQW

� IRUPDWLRQ DQG SUHVHUYDWLRQ RI WKH VRLO DQG URFNV

JUDGH �

� VRLO DV D QDWXUDO UHVRXUFH ZKLFK FDQ EH SROOXWHG�

GHJUDGHG� DQG HURGHG

JUDGH �

� UROH RI VRLO LQ WKH HFRV\VWHP

JUDGH �

� HIIHFW RI XUEDQL]DWLRQ DQG DJULFXOWXUH RQ VRLO

TXDOLW\

JUDGH ��

� VRLO DV D JURZWK PHGLXP� QXWULHQW VXSSOLHU� DQG

KDELWDW

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� &RQVLGHU WKH HIIHFWV RI JODFLDWLRQ RQ 6DVNDWFKHZDQ�

��� $VVHVV WKH HIIHFW RI WKH PDMRU JHRORJLFDO

HYHQWV RI WKH 4XDWHUQDU\ SHULRG LQ

6DVNDWFKHZDQ�

��� ,OOXVWUDWH WKH SRVLWLRQV RI WKH LFHIURQWV� JODFLDO

ODNHV� DQG GUDLQDJH FKDQQHOV DW YDULRXV

VWDJHV RI WKH ODVW SHULRG RI JODFLDWLRQ�

��� ,GHQWLI\� XVLQJ DSSURSULDWH PDSV� ODQGIRUPV

VKDSHG E\ WKH JODFLHUV DQG WKHLU PHOWZDWHUV�

��� &RQWUDVW WKH DSSHDUDQFH RI JODFLDO ODQGIRUPV

DV VHHQ IURP WKH DLU RU IURP WKH JURXQG�

��� 8VH PDSV DV D ZD\ RI JDWKHULQJ LQIRUPDWLRQ

DERXW DQ DUHD�

�� 5HFRJQL]H WKH ZHDWKHULQJ SURFHVVHV ZKLFK KDYH

RFFXUUHG VLQFH WKH ODVW SHULRG RI JODFLDWLRQ�

��� 2EVHUYH DQG GHVFULEH VDPSOHV RI VDQG\� VLOW\

DQG FOD\H\ VRLOV�

��� ,GHQWLI\ WKH UHJLRQV ZKHUH FKHUQR]HPLF�

SRG]ROLF� DQG RUJDQLF VRLOV DUH IRXQG�

��� 'HVFULEH WKH FRQGLWLRQV XQGHU ZKLFK WKH

FKHUQR]HPLF� SRG]ROLF� DQG RUJDQLF VRLOV

GHYHORS�

��� /LVW WKH QXWULHQWV ZKLFK DUH VWRUHG DQG

UHOHDVHG E\ WKH VRLO�

��� ,OOXVWUDWH WKH QXWULHQW F\FOHV LQ WKH VRLO�

�� $SSUHFLDWH KRZ QDWXUDO DQG KXPDQ IRUFHV KDYH

VKDSHG WKH ODQG�

��� 'HVFULEH WKH YHJHWDWLRQ RI WKH SURYLQFH ZKHQ

(XURSHDQV DUULYHG�

��� 'LVFXVV KRZ ZLQG� ZDWHU� DQG ILUH KDYH

DOWHUHG WKH IDFH RI WKH SUDLULHV�

��� 'HVFULEH WKH LPSDFW RI DJULFXOWXUH DQG

IRUHVWU\ RQ WKH SURYLQFH
V ODQGV�

��� &RQVLGHU WKH HIIHFW RI XUEDQL]DWLRQ RQ

6DVNDWFKHZDQ�

�� 8QGHUVWDQG KRZ NQRZOHGJH DERXW WKH JODFLDO SHULRG

LV FUHDWHG� HYDOXDWHG� UHILQHG DQG FKDQJHG� �&&7�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYH

LQYROYHPHQW LQ FRQVWUXFWLQJ NQRZOHGJH� DQG

GLVFXVV WKH REVHUYDWLRQV ZLWK RWKHUV�

��� )RFXV DWWHQWLRQ RQ VWXGHQW NQRZOHGJH DQG WKH

JDSV LQ WKHLU NQRZOHGJH RI JODFLDWLRQ� VRLOV�

DQG HIIHFW RI KXPDQ DFWLYLW\ RQ WKH ODQG�

��� 5HIOHFW XSRQ KRZ NQRZOHGJH LV GHYHORSHG DQG

WHVWHG LQ WKH KLVWRULFDO VFLHQFHV�

�� 8QGHUVWDQG DQG XVH WKH YRFDEXODU\ DQG IRUPV RI

H[SUHVVLRQ ZKLFK HFRORJLVWV DQG JHRJUDSKHUV XVH WR

GHVFULEH WKH HQYLURQPHQW� �&20�

��� ,QFRUSRUDWH ERWK WHFKQLFDO YRFDEXODU\ DQG

FRPPRQ WHUPV ZLWK VSHFLDOL]HG XVDJH LQWR

WDON DQG ZULWLQJ�

��� 'HYHORS VNLOOV LQ UHDGLQJ DQG LQWHUSUHWLQJ

PDSV� GLDJUDPV� DQG RWKHU YLVXDO DLGV ZKLFK

DUH XVHG WR FRPPXQLFDWH LQIRUPDWLRQ LQ WKH

VWXG\ RI JODFLHUV DQG VRLOV�

��� 8QGHUVWDQG KRZ VRLOV DUH FDWHJRUL]HG�
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6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® ,FH FRYHUHG 6DVNDWFKHZDQ GXULQJ WKH ODVW JODFLDO

SHULRG� 7KH ODVW LFH VKHHW �WKH :LVFRQVLQ� EHJDQ WR

UHWUHDW DERXW �� ��� \HDUV DJR� )RU HDFK ��� \HDU

SHULRG� VWDUWLQJ �� ��� \HDUV DJR DQG FRQWLQXLQJ

XQWLO � ��� \HDUV DJR� DVVLJQ RQH JURXS RI VWXGHQWV

WR SURGXFH VNHWFK PDSV RI 6DVNDWFKHZDQ VKRZLQJ

WKH H[WHQW RI WKH JODFLHU� WKH PHOWZDWHU FKDQQHOV

DQG ODNHV IRUPHG� DQG WKH ORFDWLRQ RI VLJQLILFDQW

PRUDLQHV� 7KH HOHYHQ PDSV SURGXFHG ZLOO SURYLGH D

EDVLV IRU GHYHORSLQJ D FRQFHSW RI WKH H[WHQW RI WKH

LQIOXHQFH RI LFH WKHQ DQG QRZ� 'LVFXVV WKH VHTXHQFH

LOOXVWUDWHG E\ WKH PDSV ZLWK WKH FODVV�

'LYLGH WKH FODVV LQWR HOHYHQ JURXSV� (DFK JURXS KDV

WKH WDVN WR PDNH D SDSLHU�PkFKp UHSUHVHQWDWLRQ RI

WKH SURYLQFH DW RQH RI WKH VHOHFWHG WLPHV LQ WKLV

SHULRG� 8VH ,YRU\ 6QRZ PL[WXUH DV SDLQW IRU WKH

SDSLHU�PkFKp� 0L[ JOXH DQG ,YRU\ 6QRZ VRDS WR

PDNH D WKLFN SDVWH� 8VH LW WR FRDW WKH �JODFLHUV� RQ

WKH PDSV RI 6DVNDWFKHZDQ� ,QGLFDWH WKH ORFDWLRQ RI

\RXU VFKRRO RQ WKH PDSV� DV ZHOO DV WKH ORFDWLRQ RI

PDMRU 6DVNDWFKHZDQ FLWLHV DQG WRZQV�

/RRNLQJ DW WKHVH PDSV� HVWLPDWH ZKHQ WKH KDELWDW

ZRXOG KDYH EHHQ DEOH WR VXSSRUW SODQW DQG DQLPDO

�LQFOXGLQJ KXPDQ� OLIH�

6RXUFHV RI LQIRUPDWLRQ RQ WKH JODFLDO KLVWRU\ RI

6DVNDWFKHZDQ DUH WKH $WODV RI 6DVNDWFKHZDQ

�5LFKDUGV� ������ *HRORJ\ RI 6DVNDWFKHZDQ �*RUGRQ�

������ DQG *HRORJLFDO +LVWRU\ RI 6DVNDWFKHZDQ

�6WRUHU� ������

)DFWRUV� $�� %��� %��� %��� %��� %��� &�� &���

&��� (�� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� LQGLYLGXDO DQG JURXS

DQHFGRWDO UHFRUGV� VHOI�DVVHVVPHQW FKHFNOLVWV

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH OHDUQLQJ

JURXSV� UHVHDUFK SURMHFW� UHDGLQJ IRU PHDQLQJ

([WHQVLRQ� ,PDJLQH \RX DUH D SODQW WKDW LV RQH RI

WKH ILUVW FRORQL]HUV RI SRVW�LFH DJH 6DVNDWFKHZDQ�

:KDW NLQG RI SODQW ZRXOG \RX EH" +RZ ZRXOG \RX

KDYH DUULYHG LQ 6DVNDWFKHZDQ" :KDW ZRXOG WKH VRLO

EH OLNH" :RXOG WKHUH EH RWKHU W\SHV RI SODQWV� RU

MXVW

SODQWV RI \RXU VSHFLHV" :ULWH \RXU VWRU\�

7KLV VDPH LGHD� ZLWK GLIIHUHQW FXH TXHVWLRQV� FRXOG

EH XVHG IRU DQLPDOV RU KXPDQV�

® +RZ GR WKH FKDQJHV LQWURGXFHG ZKHQ DJULFXOWXUH

EHFDPH GRPLQDQW LQ 6DVNDWFKHZDQ DIIHFW WKH

SRSXODWLRQV RI SODQWV DQG DQLPDOV LQ WKH SURYLQFH"

+RZ GR WKH FKDQJHV LQWURGXFHG ZKHQ DJULFXOWXUH

EHFDPH HVWDEOLVKHG LQ 6DVNDWFKHZDQ DIIHFW ZD\V LQ

ZKLFK ,QGLDQ SHRSOHV XVH WKH ODQG" :KLFK

WUDGLWLRQDO XVHV DUH FRPSDWLEOH ZLWK DJULFXOWXUDO

GHYHORSPHQW" :KLFK DUH QRW FRPSDWLEOH"

,PDJLQH WKDW \RX DUH D QHZVSDSHU UHSRUWHU ZLWK D

WLPH PDFKLQH� :ULWH DQ DUWLFOH GHVFULELQJ ZKDW \RX

ZRXOG VHH DQG H[SHULHQFH ZKHQ \RX KDG WKH

PDFKLQH WDNH \RX EDFN WR WKH DUHD VRXWK RI WKH

4X
$SSHOOH YDOOH\� &RPSDUH WKDW UHJLRQ WR WKH

UHJLRQ VRXWK RI WKH VRXWKHUQPRVW SDUW RI (DJOH

&UHHN� DQG WR WKRVH DUHDV WRGD\�

)DFWRUV� $�� %��� %��� &�� &��� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQW IRU

SRUWIROLR� RUDO DVVHVVPHQW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFW� UHSRUW�

GLVFXVVLRQ

® ([DPLQH PDSV WR LGHQWLI\ JODFLDO IHDWXUHV VXFK DV

PRUDLQHV� HVNHUV� RXWZDVK SODLQV� GUDLQDJH

FKDQQHOV� ODFXVWULQH SODLQV� ODUJH HUUDWLFV� HWF�

'HWHUPLQH ZKLFK RI WKRVH IHDWXUHV DUH SUHVHQW LQ

WKH YLFLQLW\ RI \RXU VFKRRO� 9LVLW WKHP LI SRVVLEOH�

,I \RX FDQ
W YLVLW D VLWH� SUHGLFW ZKDW WKH

WRSRJUDSK\� QDWLYH YHJHWDWLRQ� VRLO W\SH ZRXOG EH

OLNH DW D VLWH IHDWXULQJ RQH RU PRUH RI WKHVH JODFLDO

IHDWXUHV� ,GHQWLI\ D VFKRRO LQ D UHJLRQ ZKHUH WKHVH

IHDWXUHV H[LVW DQG VHQG \RXU SUHGLFWLRQ WR D JUDGH �

DW WKDW VFKRRO� $VN WKHP WR FRPPHQW RQ \RXU

SUHGLFWLRQ DQG UHWXUQ WKHLU FRPPHQWV WR \RX� 7DNH

SLFWXUHV �SRODURLG RU YLGHR� ZKLFK LOOXVWUDWH JODFLDO

IHDWXUHV LQ \RXU DUHD� ([FKDQJH WKHVH UHFRUGV ZLWK

VFKRROV LQ RWKHU DUHDV�

)DFWRUV� %��� &�� &�� &��� (�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS UDWLQJ VFDOH�

VRXUFH RI H[WHQGHG RSHQ UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� H[SOLFLW WHDFKLQJ� GLGDFWLF

TXHVWLRQV� ILHOG WULSV
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® $VVLJQ HDFK JURXS ZLWKLQ \RXU FODVV D GLIIHUHQW DUHD

RI WKH SURYLQFH� $VN HDFK JURXS WR ILQG RXW DERXW

WKH JODFLDO FKDUDFWHULVWLFV RI WKHLU DVVLJQHG UHJLRQ

DQG UHSRUW WR WKH FODVV� 7KLV UHVHDUFK PD\ LQYROYH

FRPPXQLFDWLRQ DQG H[FKDQJH RI YLGHR DQG

GHVFULSWLYH LQIRUPDWLRQ ZLWK VWXGHQWV LQ D JUDGH �

FODVV LQ WKH UHJLRQ DVVLJQHG�

® 2EWDLQ DHULDO PDSV RI WKH UHJLRQ DURXQG \RXU VFKRRO

DQG XVH WKHP WR LGHQWLI\ IHDWXUHV� ,GHQWLI\

ZDWHUVKHGV DQG GUDLQDJH SDWWHUQV� :KHUH DUH WKH

KHDY\ FOD\ VRLOV RI 6DVNDWFKHZDQ IRXQG" :LWK ZKDW

JODFLDO IHDWXUHV DUH WKH\ DVVRFLDWHG" :KDW JODFLDO

HIIHFWV SURGXFHG WKH OLJKW� VDQG\ VRLOV RI WKH DUHD

VRXWK DQG ZHVW RI 6DVNDWRRQ" 6XUYH\ WKH VRLO W\SHV

RI \RXU UHJLRQ� +RZ FDQ WKH GLVWULEXWLRQ RI VRLOV LQ

\RXU UHJLRQ EH DWWULEXWHG WR JODFLDO DFWLRQ"

® )LQG D SODFH ZKHUH \RX FDQ VHH D GHHS FURVV�VHFWLRQ

RI WKH VRLO VWUDWD �QHZ GXJRXW� FOLII DORQJ D ULYHU�

EDGODQG DUHDV�� 2EVHUYH WKH OD\HULQJ RI VWUDWD� +RZ

FRXOG VXFK OD\HULQJ KDYH RFFXUUHG" +RZ GR WKH VL]H

RI SDUWLFOHV LQ HDFK OD\HU FRPSDUH" +RZ GR WKH VL]H

RI SDUWLFOHV EHWZHHQ OD\HUV FRPSDUH" :KDW GRHV

WKDW WHOO \RX DERXW KRZ WKH OD\HUV ZHUH GHSRVLWHG"

® /RRN IRU SODFHV ZKHUH UXQRII KDV SURGXFHG VRLO

HURVLRQ� +RZ DUH WKH FKDUDFWHULVWLFV RI WKH ULOOV DQG

FKDQQHOV SURGXFHG E\ WKH UXQQLQJ ZDWHU VLPLODU WR

WKH IHDWXUHV SURGXFHG E\ JODFLDO PHOWZDWHUV�

0HDVXUH WKH UDWLR RI ZLGWK RI HURGHG FKDQQHO WR

GHSWK� +RZ GRHV WKLV UDWLR FRPSDUH WR WKH UDWLR LQ

JODFLDO PHOWZDWHU FKDQQHOV LQ \RXU UHJLRQ� ([DPLQH

WKH DUHD ZKHUH WKH VRLO UHPRYHG E\ HURVLRQ LV

GHSRVLWHG� :KDW SDWWHUQV DUH HYLGHQW LQ WKH

GHSRVLWLRQ" 5HPRYH D FURVV�VHFWLRQ RI WKH

GHSRVLWLRQ� ,V OD\HULQJ HYLGHQW"

® 'UDZ D PDS RQ WUDQVSDUHQF\ PDWHULDO ZKLFK VKRZV

WKH VRLO ]RQHV RI 6DVNDWFKHZDQ� 'UDZ DQRWKHU

ZKLFK VKRZV WKH YHJHWDWLRQ ]RQHV� 'UDZ D WKLUG

ZKLFK VKRZV WKH DYHUDJH UDLQIDOO� 2YHUOD\ WKHVH

DQG ORRN IRU SDWWHUQV�

® 7R KDOI D EDE\ IRRG MDU RI VRLO� DGG HQRXJK ZDWHU WR

PDNH D PL[WXUH DERXW WKH FRQVLVWHQF\ RI IUHVK

�PRLVW� SOD\GRXJK� 5HPRYH WKH VRLO�ZDWHU PL[WXUH

IURP WKH MDU DQG NQHHG WR IRUP D EDOO� $GMXVW WKH

FRQVLVWHQF\ E\ HLWKHU DGGLQJ PRUH ZDWHU RU VRPH

GU\ VRLO� 7KH EDOO VKRXOG QRW EH VR ZHW WKDW LW GULSV

RU PDNHV WKH KDQG ZHW� )RUP D EDOO ZLWK WKH VRLO

VDPSOH� ,I WKH EDOO FUXPEOHV RU ZLOO QRW PDLQWDLQ LWV

IRUP� WKH VRLO

LV SUHGRPLQDQWO\ VDQG�

,I WKH VRLO UHPDLQV LQ D EDOO� VTXHH]H WKH VRLO

XSZDUGV EHWZHHQ WKH WKXPE DQG WKH IRUHILQJHU VR

WKDW LW IRUPV D ULEERQ� ,I D ULEERQ ZLOO QRW IRUP EXW

WKH VRLO FUXPEOHV DV LW LV IRUFHG EHWZHHQ WKH WKXPE

DQG IRUHILQJHU� WKH VRLO LV FODVVLILHG DV ORDP\ VDQG�

,I D ULEERQ IRUPV� WKH OHQJWK RI ULEERQ EHIRUH LW

EUHDNV LV XVHG LQ IXUWKHU GHWHUPLQDWLRQ RI VRLO W\SH�

7DNH D VDPSOH RI WKH ULEERQ DQG IRUP D ZDWHU\

SDVWH LQ WKH SDOP� 7KHUH PXVW EH HQRXJK ZDWHU VR

WKDW \RX FDQ IHHO WKH WH[WXUH RI WKH VRLO SDUWLFOHV� $

JRRG LGHD LV WR KDYH VDPSOHV RI SXUH VDQG� VLOW� DQG

FOD\ WR WU\ WKLV ZLWK WKHP EHIRUH GRLQJ WKHVH WHVWV�

7KDW ZLOO PDNH LW HDVLHU WR SXW WKH VRLO VDPSOH LQ

RQH FDWHJRU\ RU WKH RWKHU� 7KH FKDUW RQ SDJH ���

VXPPDUL]HV WKLV WHVW�

5LEERQ � � FP ,I WKH VDPSOH LV PDLQO\ JULWW\� OLNH

ILQH VDQGSDSHU� WKH VRLO LV FDOOHG VDQG\ ORDP� ,I

WKHUH LV VRPH JULW DQG VRPH VPRRWKQHVV� WKH VRLO LV

FODVVLILHV DV ORDP� ,I WKH SUHGRPLQDQW IHHOLQJ LV

VPRRWK� WKH VRLO LV SODFHG LQ WKH VLOW\ ORDP VRLO

JURXS�

5LEERQ EHWZHHQ � DQG � FP ORQJ ,I WKH VDPSOH

LV PDLQO\ JULWW\� OLNH ILQH VDQGSDSHU� WKH VRLO LV

FDOOHG VDQG\ FOD\ ORDP� ,I WKHUH LV VRPH JULW DQG

VRPH VPRRWKQHVV� WKH VRLO LV FODVVLILHG DV FOD\ ORDP�

,I WKH SUHGRPLQDQW IHHOLQJ LV VPRRWK� WKH VRLO LV

SODFHG LQ WKH VLOW\ FOD\ ORDP VRLO JURXS�

5LEERQ ORQJHU WKDQ � FP ,I WKH VDPSOH LV

PDLQO\ JULWW\� OLNH ILQH VDQGSDSHU� WKH VRLO LV FDOOHG

VDQG\ FOD\� ,I WKHUH LV VRPH JULW DQG VRPH

VPRRWKQHVV� WKH VRLO LV FODVVLILHG DV FOD\� ,I WKH

SUHGRPLQDQW IHHOLQJ LV VPRRWK� WKH VRLO LV SODFHG LQ

WKH VLOW\ FOD\ VRLO JURXS�

&ROOHFW VRLO KRUL]RQ VDPSOHV IURP D YDULHW\ RI VLWHV

LQ \RXU DUHD� 0DNH VXUH \RX JHW SHUPLVVLRQ IURP

WKH ODQG RZQHU EHIRUH UHPRYLQJ VDPSOHV� 7U\ WR

WDNH WKH VDPSOHV VR WKDW WKH DUHD LV GLVWXUEHG DV

OLWWOH DV SRVVLEOH�

5HPRYH WKH VDPSOH VR WKDW WKH VRLO KRUL]RQV DUH

FOHDUO\ YLVLEOH� 2QH ZD\ WR GR WKDW LV WR PDNH DQ

H[FDYDWLRQ ZLWK VWUDLJKW VLGHV WR DQ DSSURSULDWH

GHSWK� 7KHQ UHPRYH WKLQ VDPSOHV VKRZLQJ WKH

SURILOH IURP WKH H[SRVHG HGJH� 5HSODFH WKH PDWHULDO

IURP WKH RULJLQDO H[FDYDWLRQ�
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5LEERQ /HQJWK �

7H[WXUH RI SDVWH�

� � FP EHWZHHQ � FP DQG �

FP

! � FP

JULWW\

VDQG\ ORDP VDQG\ FOD\ ORDP VDQG\ FOD\

VPRRWK VLOW\ ORDP VLOW\ FOD\ ORDP VLOW\ FOD\

PL[HG JULWW\ DQG VPRRWK ORDP FOD\ ORDP FOD\

6NHWFK DQG ZULWH GHVFULSWLRQV RI WKH SURILOHV

FROOHFWHG�

® 0DNH D FLUFOH JUDSK VKRZLQJ WKH SURSRUWLRQV RI WKH

FRPSRQHQWV RI KHDOWK\ VRLO� 7KH JUDSK VKRXOG VKRZ

��� PLQHUDO �FOD\� VLOW� VDQG� FRQWHQW� �� RUJDQLF

PDWHULDO� ��� ZDWHU� DQG ��� DLU� &ROOHFW VDPSOHV

RI WKH VRLO DQG GHYLVH D SURFHGXUH WR DQDO\]H WKHVH

VDPSOHV WR GHWHUPLQH WKHLU UHODWLYH FRPSRVLWLRQ�

:KHUH LV VRLO WKDW LV FORVHVW WR WKH 
LGHDO


FRPSRVLWLRQ IRXQG" :KDW GRHV WKDW VRLO ORRN DQG

IHHO OLNH"

® :KLFK VRLO QXWULHQWV DUH PRVW LPSRUWDQW IRU ZKHDW"

+RZ DUH WKHVH QXWULHQWV VXSSOLHG DQG UHF\FOHG LQ

DJULFXOWXUDO SUDFWLFH LQ 6DVNDWFKHZDQ"

® 0DNH FDUGERDUG VTXDUHV �� FP RQ D VLGH� 7KHVH ZLOO

EH XVHG DV PDUNHUV IRU VRLO VDPSOLQJ� 'LVFXVV ZLWK

VWXGHQWV WKH SULQFLSOHV EHKLQG DQG UHDVRQV IRU

VDPSOLQJ VFKHPHV� 6HOHFW D VLWH ZKHUH D QXPEHU RI

KROHV �� FP VTXDUH DQG � FP GHHS FDQ EH FUHDWHG�

7R VDPSOH VRLO� WKURZ WKH FDUGERDUG D VKRUW

GLVWDQFH DZD\ RQWR VRLO ZKLFK FDQ EH UHPRYHG�

5HPRYH WKH VRLO IURP WKH VDPSOHG DUHD WR D GHSWK RI

��� FP� /RRN IRU ODUJH DQLPDOV �HDUWKZRUPV� DQWV�

EHHWOHV� JUDVVKRSSHUV� HWF�� DV WKH DUHD LV H[FDYDWHG�

,QFOXGH WKHP LQ \RXU FRXQW� 6LIW WKH VRLO WKURXJK D

FRXUVH VFUHHQ� WKHQ D ILQH VFUHHQ� DQG ILQDOO\

WKURXJK FKHHVHFORWK� $W HDFK VWDJH� H[DPLQH WKH

VFUHHQLQJV IRU RUJDQLVPV DQG JHQWO\ FUXVK DQ\

OXPSV RI VRLO�

3XW WKH SRUWLRQ ZKLFK FRPHV WKURXJK WKH

FKHHVHFORWK LQ DQ DOXPLQXP SDQ� 3ODFH WKH SDQ RQ D

VWDQG DQG KHDW IURP XQGHUQHDWK ZLWK D KHDW ODPS

RU ��� : OLJKW EXOE� 7KH KHDW IURP EHORZ PD\ GULYH

VPDOO RUJDQLVPV WR WKH VXUIDFH� $OWHUQDWLYHO\� WKH

VRLO ZKLFK FRPHV WKURXJK WKH FKHHVHFORWK FRXOG EH

SODFHG ELW E\ ELW RQ ZKLWH SDSHU DQG VHSDUDWHG LQWR

D WKLQ OD\HU WR VHDUFK

IRU RUJDQLVPV� $ PDJQLI\LQJ JODVV� ELQRFXODU

PLFURVFRSH RU RWKHU PDJQLILHU ZLOO EH XVHIXO DW WKLV

VWDJH�

)URP WKH FRXQW RI WKH RUJDQLVPV LQ WKH VDPSOH

FDOFXODWH WKH QXPEHU RI RUJDQLVPV LQ � KHFWDUH ����

P E\ ��� P�� :KDW LV WKH QLFKH RI WKH RUJDQLVPV LQ

WKH VRLO" 'LDJUDP D IRRG ZHE LQYROYLQJ WKH

RUJDQLVPV ZKLFK \RX DUH DEOH WR LGHQWLI\�

® &UHDWH ZRUG ILQG SX]]OHV XVLQJ WKH WHUPLQRORJ\ RI

VRLOV DQG VRLO FRQVHUYDWLRQ�

® *R LQWR \RXU VFKRRO\DUG RU D QHDUE\ ILHOG DQG PDNH

D OLVW RI RUJDQLVPV �ERWK SODQW DQG DQLPDO� ZKLFK

\RX FDQ LGHQWLI\� :KDW UROH GR WKHVH RUJDQLVPV SOD\

LQ WKH HFRV\VWHP" +RZ GR WKH\ XVH WKH VRLO" +RZ GR

WKH\ FRQWULEXWH WR WKH QXWULHQW F\FOH" 0DNH

QXWULHQW F\FOH GLDJUDPV� SOD\V� VWRULHV� RU

DGYHUWLVHPHQWV ZKLFK FRQYH\ WKH PHVVDJH RI

QXWULHQW F\FOHV�

® :RUNLQJ ZLWK D SDUWQHU� GUDZ D PDS RI WKH

FODVVURRP ZKHUH \RX DUH QRZ� 'HFLGH KRZ PXFK

GHWDLO WR LQFOXGH� 'HFLGH ZKDW VFDOH LV DSSURSULDWH�

:KHQ \RX KDYH ILQLVKHG� ILQG DQRWKHU SDLU ZLWK

ZKRP \RX FDQ FRPSDUH PDSV� 'LVFXVV KRZ \RX FDQ

LPSURYH HDFK PDS DQG GUDZ D QHZ RQH IRU \RXU

JURXS RI IRXU� 3RVW WKHVH PDSV RQ D EXOOHWLQ ERDUG�

:LWKRXW OHDYLQJ WKH URRP� VNHWFK D PDS RI \RXU

VFKRRO RU RI RQH IORRU RI \RXU VFKRRO� 7DNH WKH PDS

RXW LQWR WKH VFKRRO DQG QRWH WKH DFFXUDFLHV RI WKH

PDS DQG WKH LQQDFFXUDFLHV RI WKH PDS� ,I WKH PDS

ZHUH JLYHQ WR YLVLWRUV ZKHQ WKH\ FDPH WR WKH VFKRRO�

ZRXOG LW EH JRRG HQRXJK IRU WKHP WR EH DEOH WR ILQG

WKHLU ZD\" $V D ZKROH FODVV SURMHFW� FUHDWH D PDS RI

WKH VFKRRO� 'LYLGH WKH WDVNV DPRQJ WKH JURXSV VR

WKDW HYHU\RQH KDV D VLJQLILFDQW SDUW�
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)RUFH�DQG�0RWLRQ�

8QLW RYHUYLHZ

$OO SHRSOH PDNH XVH RI WKH SULQFLSOHV RI IRUFH DQG

PRWLRQ LQ PRVW WKLQJV ZH GR� 7R JHW RXW RI EHG� WR

ZDON� WR WKURZ D EDOO� WR UHPRYH D ERWWOH FDS IURP D

ERWWOH RI SRS � DOO UHTXLUH DQ DSSOLFDWLRQ RI IRUFH WR

SURGXFH D GHVLUHG PRWLRQ� 7KH ZURQJ DPRXQW RI IRUFH

RU IRUFH LPSURSHUO\ RU FDUHOHVVO\ DSSOLHG UHVXOWV LQ D

GLIIHUHQW HIIHFW WKDQ GHVLUHG� ,Q WKLV XQLW� VWXGHQWV ZLOO

KDYH RSSRUWXQLWLHV WR H[DPLQH� PHDVXUH� UHIOHFW XSRQ�

DQG GLVFXVV KRZ IRUFHV RI YDULRXV RULJLQV DUH XVHG WR

SURGXFH DQG FRQWURO PRWLRQ�

7KH KHDUW RI WKLV XQLW VKRXOG EH LQ HQFRXUDJLQJ

VWXGHQWV WR ORRN IRU UHJXODULWLHV RU SDWWHUQV LQ PRWLRQ

DQG LQ WKH IRUFHV ZKLFK LQIOXHQFH PRWLRQ� 7R DQDO\]H

ZKDW ZH RIWHQ WDNH IRU JUDQWHG LV D GLIILFXOW EXW XVHIXO

WDVN� ,W UHTXLUHV WKDW ZH ORRN DW WKLQJV IURP D

GLIIHUHQW SHUVSHFWLYH DQG FRQVLGHU ZKDW ZH PD\

SUHYLRXVO\ KDYH RYHUORRNHG�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP ERWK ILFWLRQ DQG

QRQILFWLRQ� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI

VFLHQFH FODVV E\ FKDUWV� FDUWRRQV� RU SOD\V DUH VRPH

VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

$ FKDOOHQJH DFWLYLW\ UHOHYDQW WR WKLV XQLW PLJKW EH

GHVLJQLQJ D SDSHU DLUSODQH ZKLFK ZLOO VWD\ DORIW D

PD[LPXP DPRXQW RI WLPH� RU EXLOGLQJ VRPH VRUW RI

5XEH *ROGEHUJ GHYLFH XVLQJ D YDULHW\ RI VLPSOH

PDFKLQHV WR WUDQVIHU IRUFH LQ RUGHU WR DFFRPSOLVK D

WDVN�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� HPSLULFDO

%� LQWHUDFWLRQ

%� SHUFHSWLRQ

%� IRUFH

%� TXDQWLILFDWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� FDXVH�HIIHFW

%�� F\FOH

%�� WKHRU\

%�� VFDOH

%�� WLPH�VSDFH

&� ZRUNLQJ FRRSHUDWLYHO\

&� K\SRWKHVL]LQJ

&� LQIHUULQJ

&�� SUHGLFWLQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� LQWHUSUHWLQJ GDWD

&�� DQDO\]LQJ

&�� GHVLJQLQJ H[SHULPHQWV

&�� XVLQJ PDWKHPDWLFV

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� PHDVXULQJ GLVWDQFH

(� PHDVXULQJ WLPH

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� TXHVWLRQLQJ

)� GHPDQG IRU YHULILFDWLRQ

*� FRQWLQXRXV OHDUQHU

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� GHVFULSWLRQ RI WKH YDULHW\ RI PRWLRQ LQ HYHU\GD\

DFWLYLWLHV

JUDGH �

� PDJQHWLF IRUFH DFWLQJ DW D GLVWDQFH

JUDGHV � DQG �

� WUDQVIHU RI IRUFH E\ GLUHFW FRQWDFW DQG E\ IRUFH ILHOGV

WR SURGXFH PRWLRQ

JUDGH �

� IRUFHV SURGXFHG E\ HOHFWULFDO DQG PDJQHWLF ILHOGV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H WKH UHODWLRQVKLS EHWZHHQ IRUFH DQG

PRWLRQ�

��� ,GHQWLI\ DQG GHPRQVWUDWH W\SHV RI PRWLRQ

ZKLFK DUH HQFRXQWHUHG GDLO\�

��� 'HVFULEH DQG DQDO\]H PRWLRQ�

��� ,GHQWLI\ ZKLFK IDFWRUV WKDW LQIOXHQFH PRWLRQ

DUH IRUFHV RU UHODWHG WR IRUFHV�

��� 'HYLVH VRPH ZD\V WR PHDVXUH IRUFH�

��� &UHDWH VRPH ZD\V WR PHDVXUH PRWLRQ�

�� .QRZ WKH IRUFHV ZKLFK LQIOXHQFH YDULRXV W\SHV RI

PRWLRQ�

��� 'HVLJQ H[SHULPHQWV WR GHPRQVWUDWH WKH

UHODWLRQVKLS EHWZHHQ IRUFH DQG PRWLRQ�

��� 'LVFRYHU KRZ HQJLQHHUV WHVW FDU DQG WUXFN

GHVLJQV WR GHWHUPLQH ZLQG UHVLVWDQFH �GUDJ��

��� ([SORUH WKH DOWHUDWLRQ RI WKH IULFWLRQ EHWZHHQ

WZR VROLG VXUIDFHV�

�� 8QGHUVWDQG ZD\V LQ ZKLFK IRUFHV DUH XVHG WR

FRQWURO PRWLRQ�

��� 'HVLJQ SDSHU DLUSODQHV ZKLFK LOOXVWUDWH KRZ

IRUFHV DUH LPSRUWDQW LQ IOLJKW�

��� &RPSDUH WKH SULQFLSOHV RI WDNH�RII� IOLJKW� DQG

ODQGLQJ LQ ELUGV DQG SODQHV�

��� ,GHQWLI\ VLWXDWLRQV LQ VSRUW ZKHUH IRUFHV DUH

XVHG WR FUHDWH RU FKDQJH PRWLRQ�

�� 'HYHORS VWXGHQWV
 DELOLWLHV WR PHHW WKHLU RZQ

OHDUQLQJ QHHGV� �,/�

��� &RQQHFW ZKDW LV DOUHDG\ NQRZQ ZLWK ZKDW LV

EHLQJ OHDUQHG�

��� 3ODQ EULHI� VHOI�GLUHFWHG SURMHFWV GHVFULELQJ

ZKDW� KRZ� DQG ZKHQ�

��� /RRN IRU DVVRFLDWLRQV DPRQJ LWHPV RI

NQRZOHGJH DQG H[WHQG WKHVH UHODWLRQVKLSV

WKURXJK DGGLWLRQDO LQTXLULHV�

��� &ROODERUDWH ZLWK WHDFKHUV DQG RWKHUV WR

DQDO\]H DQG PRQLWRU WKH OHDUQLQJ SURFHVV�

�� 6WUHQJWKHQ VWXGHQWV
 NQRZOHGJH DQG XQGHUVWDQGLQJ

RI KRZ WR FRPSXWH� PHDVXUH� HVWLPDWH DQG LQWHUSUHW

PDWKHPDWLFDO GDWD� ZKHQ WR DSSO\ WKHVH VNLOOV DQG

WHFKQLTXHV� DQG ZK\ WKHVH SURFHVVHV DSSO\ WR D

VWXG\ RI IRUFH DQG PRWLRQ� �180�

��� 5HFRJQL]H ZKHQ D FRPSXWHG DQVZHU LV

VHQVLEOH�

��� 8QGHUVWDQG WKH QDWXUH RI WKH TXDQWLWDWLYH

SUREOHP DQG ZRUN WRZDUG D VXLWDEOH VROXWLRQ�

��� 8QGHUVWDQG WKDW GLYHUJHQW WKLQNLQJ DQG

UHDVRQLQJ RIWHQ SUHFHGH FRQYHUJHQW WKLQNLQJ

DQG VROXWLRQV WR UHDO OLIH SUREOHPV�

��� 8QGHUVWDQG WKH PHDQLQJ RI SUHFLVLRQ DQG

GHWHUPLQH WKH PRVW DSSURSULDWH GHJUHH RI

SUHFLVLRQ IRU D QHHGHG PHDVXUHPHQW�
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6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® $Q H[FHOOHQW VWDUWLQJ SODFH IRU H[DPLQLQJ WKH

UHODWLRQVKLS EHWZHHQ IRUFH DQG PRWLRQ LV LQ WKH

DQDO\VLV RI WKH RSHUDWLRQ RI FRPPRQ KDQG WRROV

VXFK DV WKH KDPPHU� VFUHZGULYHU� DQG FDQ�RSHQHU�

:KHUH LV WKH IRUFH DSSOLHG" :KHUH GRHV WKH FULWLFDO

�LQWHQGHG� PRWLRQ WDNH SODFH"

)DFWRUV� %�� %��� &�� &�� &��� '�� )�� )�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

SUHVHQWDWLRQV� VHOI�DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� FRQGXFWLQJ

H[SHULPHQWV� GLVFXVVLRQ ZLWK SHHUV

® :K\ GRHV IRUFH FDXVH VRPH REMHFWV WR FKDQJH VKDSH"

+RZ LV WKLV SURSHUW\ XVHIXO" +RZ LV LW D

GLVDGYDQWDJH" &UXPSOH D SDSHU EDJ� %ORZ LQWR LW�

:KDW KDSSHQV" +RZ GR KRW DLU EDOORQV EHFRPH

LQIODWHG" :K\ GR ELF\FOH WLUHV EHFRPH IODW" :K\ LV LW

PRUH GLILFXOW WR ULGH D ELF\FOH ZLWK IODW WLUHV WKDQ

ZLWK LQIODWHG WLUHV"

)DFWRUV� %�� &�� &��� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI�DVVHVVPHQWV�

DQHFGRWDO UHFRUGV� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

FRQGXFWLQJ H[SHULPHQWV

® &XW VWULSV RI SDSHU DSSUR[LPDWHO\ �� FP E\ � FP�

IRXU RU ILYH IRU HDFK VWXGHQW� 'LVWULEXWH WKH VWULSV

DQG DVN WKHP WR KROG WKH WRS VLGH RI WKH QDUURZ HQG

RI WKH VWULS MXVW XQGHU WKHLU ORZHU OLS VR WKDW WKH

VWULS KDQJV GRZQ WRZDUG WKHLU FKHVW� $VN WKHP WR

SUHGLFW ZKDW ZLOO KDSSHQ WR WKH VWULS ZKHQ WKH\

JHQWO\ EORZ DFURVV WKH WRS RI LW� GHIOHFWLQJ WKH

VWUHDP RI DLU GRZQZDUG ZLWK WKH XSSHU OLS� $VN

WKHP WR WU\ LW DQG VHH ZKDW KDSSHQV� ,W LV

VRPHWLPHV HDVLHU WR VHH WKH HIIHFW LI WKH VWXGHQWV

IRUP SDLUV WR REVHUYH HDFK RWKHU�

:KDW KDSSHQV WR WKH PRWLRQ ZKHQ WKH\ EORZ

KDUGHU" :KDW KDSSHQV LI D FXW LV PDGH OHQJWKZLVH

IURP WKH IUHH HQG DERXW KDOIZD\ XS WR WKH HQG QHDU

WKH OLS" :KDW KDSSHQV ZKHQ WKH VWULS LV IROGHG

DFURVV WKH VKRUW GLPHQVLRQ VR WKDW WKHUH LV D IODS

DERXW � FP ORQJ VWLFNLQJ XS

DW WKH IUHH HQG" :KDW KDSSHQV ZKHQ WKH HQG LV KHOG

RQ WKH WRS OLS DQG WKH VWUHDP RI DLU LV GLUHFWHG

XQGHU WKH VWULS"

)XUWKHU LQYHVWLJDWLRQV RI WKH IRUFHV UHODWHG WR OLIW

DQG IO\LQJ FDQ EH IRXQG LQ WKH ERRN 6XSHU )O\HUV

�)UDQFLV� ������ 7KLV ERRN LV DQ H[FHOOHQW FROOHFWLRQ

RI DFWLYLWLHV DQG LV SURWHFWHG E\ FRS\ULJKW� 6XIILFLHQW

FRSLHV VKRXOG EH SXUFKDVHG VR WKDW HDFK VWXGHQW RU

JURXS KDV HDV\ DFFHVV WR D FRS\ ZKLOH LW LV EHLQJ

XVHG� 'HSHQGLQJ RQ KRZ WKH FODVV LV RUJDQL]HG� RQH

FRS\ IRU HYHU\ WKUHH WR WHQ VWXGHQWV VKRXOG EH

DGHTXDWH�

)DFWRUV� %�� %�� %��� &��� &��� '�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� FRQWUDFWV� UDWLQJ VFDOHV�

VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

PRGHO EXLOGLQJ� OHDUQLQJ FHQWUHV

® ([SHULPHQW ZLWK D SHQGXOXP WR LGHQWLI\ VLJQLILFDQW

YDULDEOHV VXFK DV PDVV RI ERE� VKDSH RI ERE� GHQVLW\

RI ERE� OHQJWK RI VWULQJ� WKLFNQHVV RI VWULQJ� ZRRG RU

RWKHU VXEVWLWXWHV LQVWHDG RI VWULQJ� DQG VR RQ�

:KLFK RI WKHVH YDULDEOHV PDNH D GLIIHUHQFH WR WKH

RSHUDWLRQ RI WKH SHQGXOXP"

:KDW VWDUWV D SHQGXOXP PRYLQJ" :KDW NHHSV D

SHQGXOXP PRYLQJ" :KDW GHWHUPLQHV WKH GLUHFWLRQ

LW PRYHV" 'RHV WKH VWULQJ VWD\ LQ D VWUDLJKW OLQH DV

LW PRYHV RU GRHV LW FXUYH" +RZ DERXW LI SDSHU FOLSV

DUH XVHG LQVWHDG RI VWULQJ WR VXSSRUW WKH ERE" +RZ

PDQ\ XVHV RI SHQGXOXPV FDQ \RX OLVW"

® $FWLYLWLHV � WR �� IURP0HWKRGV RI 0RWLRQ � $Q

,QWURGXFWLRQ WR 0HFKDQLFV �%RRN 2QH�� �*DUWUHOO�

������ DQG $FWLYLWLHV � WR �� �� WR �� IURP (YLGHQFH

RI (QHUJ\ � $Q ,QWURGXFWLRQ WR 0HFKDQLFV �%RRN

7ZR�� �*DUWUHOO� ����� DUH XVHIXO WR GHDO ZLWK WKH

LQWHUUHODWHGQHVV RI IRUFH� PDVV� VSHHG� DFFHOHUDWLRQ�

JUDYLW\� DQG IULFWLRQ� 7KHVH ERRNV LQFOXGH H[WHQVLYH

UHDGLQJ VHFWLRQV FRQWDLQLQJ EDFNJURXQG

LQIRUPDWLRQ RQ HDFK RI WKH DFWLYLWLHV DQG FRQFHSWV�

ZULWWHQ IRU D WHDFKHU ZKR LV QRW D VFLHQFH VSHFLDOLVW�

/LVWV RI DOO PDWHULDOV QHHGHG WR GR WKH DFWLYLWLHV DQG

D JORVVDU\ DUH LQFOXGHG� 7KH ERRNV DUH SURGXFHG

DQG SXEOLVKHG E\ WKH 1DWLRQDO 6FLHQFH 7HDFKHUV


$VVRFLDWLRQ LQ WKH 8�6�$� 3HUPLVVLRQ LV JUDQWHG E\

WKDW RUJDQL]DWLRQ IRU UHSURGXFWLRQ RI DQ\ RI WKH

PDWHULDOV LQ WKH ERRNV IRU FODVVURRP XVH� 2QH FRS\

RI HDFK ERRN� DW D ���� SULFH RI 86������� LV

VXIILFLHQW IRU HDFK FODVVURRP�



���

® %XLOG EDOORRQ URFNHWV� 6WUHWFK D SLHFH RI ILVK OLQH

ZLWK D GULQNLQJ VWUDZ WKUHDGHG RQ LW DFURVV WKH

URRP DW DERXW � P WR �ô P DERYH WKH IORRU� ,QIODWH D

EDOORRQ DQG� KROGLQJ WKH QR]]OH HQG WR SUHYHQW

HVFDSH RI DLU� WDSH WKH EDOORRQ WR WKH GULQNLQJ

VWUDZ� 5HOHDVH WKH QR]]OH DQG REVHUYH WKH IOLJKW RI

WKH EDOORRQ URFNHW�

:KDW LV WKH SXUSRVH RI WKH VWULQJ" RI WKH VWUDZ"

:KDW KDSSHQV ZKHQ D EDOORRQ LV LQIODWHG DQG

UHOHDVHG ZLWKRXW EHLQJ DWWDFKHG WR WKH ILVK OLQH E\

WKH VWUDZ" :K\ GRHV WKH EDOORRQ WDNH WKH SDWK LW

GRHV" :K\ GRHVQ
W WKH URFNHW FDUU\LQJ WKH VSDFH

VKXWWOH WUDYHO LQ D SDWK VLPLODU WR D EDOORRQ" 'RHV LW

KDYH D ILVK OLQH WR RXWHU VSDFH WR WUDYHO RQ" &DQ \RX

GHYLVH D EDOORQ URFNHW WKDW ZLOO IO\ VWUDLJKW ZLWKRXW

D OLQH WR JXLGH LW"

® 7DNH DSDUW D ZDWHU SLVWRO� $QDO\]H KRZ WKH IRUFH LV

WUDQVIHUUHG IURP WKH WULJJHU WR WKH ZDWHU� 'HVLJQ D

ZDWHU SLVWRO ZKLFK FDQ EH PDGH IURP FRPPRQO\

DYDLODEOH PDWHULDOV�

® +RZ FDQ D UXEEHU EDQG EH XVHG WR PHDVXUH IRUFHV"

:KDW RWKHU ZD\V FDQ \RX GHYLVH WR PHDVXUH IRUFHV"

® :K\ GR \RX ZHDU UXEEHU�VROHG VKRHV LQ WKH J\P"

:KDW ZRXOG KDSSHQ LI \RX XVHG OHDWKHU�VROHG VKRHV

RU VOLSSHUV NQLWWHG IURP ZRRO RU DFU\OLF IRU SOD\LQJ

EDVNHWEDOO� 'HYLVH D ZD\ WR PHDVXUH WKH GLIHUHQFH

LQ JULS \RX JHW IURP GLIIHUHQW NLQGV RI VKRHV� 'RHV

WKH W\SH RI IORRU PDWWHU" :KDW W\SH RI IORRU ZRXOG

EH EHVW IRU XVLQJ OHDWKHU�VROHG VKRHV WR SOD\

EDVNHWEDOO"

® %XLOG D ZLQGPLOO� 'HYLVH D ZD\ WR VWRUH WKH HQHUJ\

ZKLFK WKH ZLQGPLOO FRQYHUWV IURP WKH ZLQG WR

URWDWLRQ� +RZ GR WKH VKDSH� VXUIDFH DUHD� DQG DQJOH

RI WKH YDQHV LQIOXHQFH WKH VSHHG RI URWDWLRQ" +RZ

FDQ \RX PHDVXUH WKH VSHHG WKH ZLQGPLOO WXUQV�

&UHDWH D GHYLFH WR PHDVXUH WKH QXPEHU RI URWDWLRQV

SHU PLQXWH�

([WHQVLRQ� +RZ GRHV WKH VSHHG RI WKH ZLQG

LQIOXHQFH WKH HQHUJ\ RXWSXW RI WKH ZLQGPLOO" &UHDWH

D GHYLFH WR PHDVXUH WKLV UHODWLRQVKLS� ,V WKH

UHODWLRQVKLS OLQHDU"

® 7DNH DQ RUGLQDU\ ��� FP E\ ���� FP ILOH FDUG�

0HDVXUH ���� FP DORQJ RQH RI WKH VKRUW HGJHV DQG

PDNH D FXW �� FP ORQJ� SDUDOOHO WR WKH ORQJ HGJHV RI

WKH FDUG WR SURGXFH WZR ���� FP E\ �� FP DUPV

DWWDFKHG WR D ��� FP E\ ��� FP EDVH�

:KLOH WKH FDUG LV IODW RQ WKH WDEOH� ODEHO RQH RI WKH

DUPV �� DQG WKH RWKHU ��� DV LQ WKH GLDJUDP EHORZ�

$ORQJ WKH OLQH ZKHUH WKH DUPV MRLQ WKH EDVH IROG WKH

DUPV LQ RSSRVLWH GLUHFWLRQV VR WKDW WKH\ DUH

SHUSHQGLFXODU WR WKH SODQH RI WKH EDVH� 7KH QXPEHU

RQ RQH DUP ZLOO QRZ EH IDFLQJ XS DQG WKH RWKHU

QXPEHU ZLOO EH IDFLQJ GRZQ� 1RWH ZKLFK QXPEHU LV

XS�

+ROGLQJ WKH FDUG ZLWK WKH EDVH GRZQ DW DUP
V UHDFK

DERYH WKH KHDG� GURS WKH FDUG DQG REVHUYH LWV IDOO�

$GG D SDSHU FOLS WR WKH FHQWUH RI WKH EDVH DQG

UHSHDW� .HHS DGGLQJ SDSHU FOLSV� GURSSLQJ� DQG

UHFRUGLQJ REVHUYDWLRQV XQWLO ILYH FOLSV DUH DWWDFKHG

WR WKH EDVH� :KDW JHQHUDOL]DWLRQ FDQ \RX PDNH

DERXW WKH HIIHFW RI SDSHU FOLSV RQ WKH IDOO RI WKH

FDUG"

'URS WKH FDUG DJDLQ� ,Q ZKLFK GLUHFWLRQ GRHV LW

URWDWH" 'RHV LW DOZD\V URWDWH WKH VDPH GLUHFWLRQ

HYHU\ WLPH \RX GURS LW" &RPSDUH \RXU GLUHFWLRQ RI

URWDWLRQ ZLWK WKH GLUHFWLRQ RI URWDWLRQ RWKHU JURXSV

KDYH IRXQG�

&KDQJH WKH GLUHFWLRQ WKH DUPV DUH IROGHG VR WKDW

WKH QXPEHU ZKLFK ZDV SUHYLRXVO\ XS LV QRZ GRZQ�

DQG YLFH YHUVD� 'URS WKH FDUG DQG QRWH WKH GLUHFWLRQ

RI URWDWLRQ� 'LVFXVV \RXU REVHUYDWLRQV ZLWK RWKHU

JURXSV DQG FUHDWH D JHQHUDO VWDWHPHQW ZKLFK FDQ EH

XVHG WR SUHGLFW KRZ DQ\ XQODEHOOHG FDUG RI WKLV W\SH

ZLOO URWDWH�

$V D FODVV EUDLQVWRUP D OLVW RI YDULDEOHV ZKLFK FDQ

EH WHVWHG WR GHWHUPLQH WKHLU HIIHFW RQ WKH IDOO RI WKH

FDUG� 'LYLGH WKHVH YDULDEOHV IRU LQYHVWLJDWLRQ

DPRQJ WKH JURXSV LQ WKH FODVV�

® 7KH ERRN 6XSHU )O\HUV �)UDQFLV� ����� KDV ORWV RI

LGHDV IRU DFWLYLWLHV LQYROYLQJ WKH LQYHVWLJDWLRQ RI

IRUFHV ZKLFK LQIOXHQFH IOLJKW� 7KHVH DFWLYLWLHV DUH

XVHIXO IRU VFLHQFH FKDOOHQJH DFWLYLWLHV�
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® %XLOG D IO\HU ZLWK WZR ORRSV RI SDSHU DQG D VWUDZ�

0DNH RQH ORRS E\ PDUNLQJ RQH HQG RI D � FP E\

�� FP VWULS � FP IURP LWV HQG DQG WDSLQJ WKH RWKHU

HQG RI WKH VWULS DUW WKDW SRLQW� 7DSH WKH LQQHU ORRVH

HQG DV ZHOO� :KHQ WKLV RYHUODS LV RSHQHG� D VPDOO

FKDQQHO LV FUHDWHG WKURXJK ZKLFK WKH VWUDZ FDQ EH

WKUHDGHG� 6HH GLDJUDP EHORZ� 0DNH WKH RWKHU ORRS

ZLWK D � FP E\ �� FP VWULS�

$VVHPEOH WKH DLUFUDIW VR WKDW HDFK ORRS LV WDSHG WR

WKH VWUDZ VR WKDW � FP RI WKH VWUDZ SURWUXGHV IURP

HDFK HQG�

,GHQWLI\ DQG LQYHVWLJDWH WKH YDULDEOHV WKDW

LQIOXHQFH WKH IOLJKW RI WKLV W\SH RI DLUFUDIW �

GLDPHWHU RI WKH ORRSV� ZLGWK RI WKH ORRSV� WKLFNQHVV

RI SDSHU� OHQJWK RI WKH VWUDZ� ZHLJKW RI DSSDUDWXV�

GLVWULEXWLRQ RI ZHLJKW� FRPSRVLWLRQ RI WKH ORRSV

�VXEVWLWXWH VW\URIRDP FXS FURVV�VHFWLRQV IRU SDSHU

ORRSV�� DQG VR RQ�

® $QDO\]H WKH IRUFHV DQG PRWLRQV LQYROYHG LQ ZDONLQJ�

+RZ GR WKH OHJV EHQG WR H[HUW WKH IRUFH UHTXLUHG WR

JHW \RX PRYLQJ" ,Q ZKDW GLUHFWLRQ LV WKH IRUFH

H[HUWHG E\ \RXU OHJ DJDLQVW WKH JURXQG" +RZ GRHV

WKH ZDONLQJ PRWLRQ GLIIHU ZKHQ \RX DUH ZDONLQJ LQ

GHHS VQRZ� RQ LFH� RU LQ ILQH GU\ VDQG� :KHQ WKH

PRWLRQ RI ZDONLQJ GLIIHUV LV WKH ZD\ WKH IRUFH LV

WUDQVPLWWHG WR FKDQJHG" &RPSDUH IRXU PRGHV RI

ZDONLQJ� VWUROOLQJ� EULVN ZDONLQJ� DHURELF ZDONLQJ�

DQG� UDFH ZDONLQJ� +RZ GR WKH\ GLIIHU"

$QDO\]H WKH PRWLRQ RI D SHUVRQ UXQQLQJ� ,V WKH

PRWLRQ PRUH VLPLODU WR WKH PRWLRQ RI D SHUVRQ

ZDONLQJ RU WR WKH PRWLRQ RI D SHUVRQ MXPSLQJ"
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6WUXFWXUHV�DQG�'HVLJQV

8QLW RYHUYLHZ

%LUGV EXLOG QHVWV� 7KH QHVWV RI EDUQ VZDOORZV DUH TXLWH

GLIIHUHQW IURP WKRVH RI WKH RULROH� DOWKRXJK ERWK XVH

PXG DV D PDMRU FRPSRQHQW� 2ZOV DQG ZRRGSHFNHUV

GRQ
W XVH PXG DW DOO� 7KHUH DUH QXPHURXV ZD\V WR

PDNH D QHVW�

2QH RI WKH TXHVWLRQV ZKLFK JLYHV IRFXV WR WKH JUDGH �

FXUULFXOXP LV� +RZ GR ZH XVH VSHFLDOL]HG NQRZOHGJH WR

PHHW RXU QHHGV DQG VXLW RXU ZLVKHV" +XPDQV

FRQVWUXFW DOO VRUWV RI VWUXFWXUHV IRU D YDULHW\ RI

SXUSRVHV� 6WXGHQWV KHUH KDYH DQ FKDQFH WR H[DPLQH

WKH SULQFLSOHV RI FRQVWUXFWLRQ DQG SXW WKHLU GLVFRYHULHV

WR XVH� 0DQ\ VWUXFWXUHV RU DUWLIDFWV DUH GHVLJQHG WR

WUDQVPLW RU HQKDQFH WKH DSSOLFDWLRQ RI IRUFH�

6WUXFWXUHV PXVW UHVLVW IRUFHV DSSOLHG WR WKHP E\ ZLQG�

JUDYLW\� PHFKDQLFDO VRXUFHV DQG RWKHU HIIHFWV�

7KHUHIRUH� WKLV XQLW FRXOG EH LQWHJUDWHG ZLWK WKH JUDGH

� XQLW )RUFHV DQG 0RWLRQ�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 7KURXJK ZULWLQJ�

VWXGHQWV FODULI\ WKHLU WKRXJKWV DQG XQGHUVWDQGLQJV

DERXW WKH FRQFHSWV WKH\ DUH FRQVLGHULQJ� 7KURXJK

UHDGLQJ VWXGHQWV FDQ FRPSDUH WKHLU LGHDV WR WKH LGHDV

RI RWKHUV DQG UHFRQFLOH WKHLU YLHZ RI WKH ZRUOG ZLWK WKH

VFLHQWLVW
V YLHZ� :ULWLQJ LQ SHUVRQDO� UHIOHFWLYH

MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV DQG PDJD]LQHV�

DQG UHSRUWLQJ RQ WKH

DFWLYLWLHV RI VFLHQFH FODVV LQ D YDULHW\ RI ZD\V DUH RQO\

VRPH ZD\V WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

2QH SRVVLELOLW\ RI D VFLHQFH FKDOOHQJH DFWLYLW\ LV WR KROG

D FRPSHWLWLRQ WR EXLOG D VWUXFWXUH RI SDSHU DQG ZKLWH

JOXH ZKLFK ZLOO VXSSRUW D PLQLPXP PDVV RI ��� J

VRPH DUELWUDU\ KHLJKW ��� FP IRU H[DPSOH� DERYH WKH

VXUIDFH RI D WDEOH� 3UL]HV RU SRLQWV FRXOG EH DZDUGHG

IRU JUHDWHVW PDVV VXSSRUWHG� PDVV VXSSRUWHG WR PDVV

RI VWUXFWXUH UDWLR� LQQRYDWLYH GHVLJQ HOHPHQWV�

LPDJLQDWLYH XVH RI FRORXUHG SDSHU IRU YLVXDO HIIHFW�

WDOOHVW VWUXFWXUH� FRPSOHWLQJ SURMHFW RQ WLPH DQG

ZLWKLQ EXGJHW� PLQLPXP PDVV RI SDSHU DQG JOXH XVHG

WR PHHW GHVLJQ FULWHULD� DQG VR RQ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� KXPDQ�FXOWXUH UHODWHG

%� V\PPHWU\

%� IRUFH

%�� SUHGLFWDELOLW\

%�� PRGHO

%�� V\VWHP

%�� VFDOH

&� ZRUNLQJ FRRSHUDWLYHO\

&� K\SRWKHVL]LQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� IRUPXODWLQJ PRGHOV

&�� SUREOHP VROYLQJ

&�� GHVLJQLQJ H[SHULPHQWV

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

(� XVLQJ QDWXUDO HQYLURQPHQWV

(� PHDVXULQJ GLVWDQFH

(� PDQLSXODWLYH DELOLW\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� TXHVWLRQLQJ

)� UHVSHFW IRU ORJLF

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQILGHQFH

*� DYRFDWLRQ

*� YRFDWLRQ
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&RQFHSW GHYHORSPHQW

7KHUH LV QR VLQJOH WRSLF DW WKH HOHPHQWDU\ OHYHO WKDW LV

D GLUHFW SUHFXUVRU WR WKLV XQLW� 0DQ\ OLIH H[SHULHQFHV

KDYH SUHSDUHG VWXGHQWV WR FRQVLGHU WKH WRSLFV UDLVHG LQ

WKLV XQLW� 9HLQV DUH WKH VWUXFWXUDO VXSSRUW IRU WKH

SKRWRV\QWKHWLF WLVVXH RI WKH OHDI� 6WHPV DUH WKH

VWUXFWXUHV ZKLFK VXSSRUW WKH OHDYHV VR WKDW WKH\ DUH

H[SRVHG WR WKH VXQ� 6NHOHWRQV RI ERWK YHUWHEUDWHV DQG

LQYHUWHEUDWHV JLYH WKHLU ERGLHV

IRUP DQG DFW DV DWWDFKPHQW VLWHV IRU PXVFOHV� 7KH

SK\VLFDO SURSHUWLHV RI GLIIHUHQW W\SHV DQG VWDWHV RI

PDWWHU DUH FUXFLDO ZKHQ FRQVLGHULQJ EXLOGLQJ

PDWHULDOV�

7KLV XQLW SURYLGHV DQ H[FHOOHQW RSSRUWXQLW\ WR FRQVLGHU

VRPH RI WKH WHFKQRORJLFDO DFKLHYHPHQWV ZKLFK VKDSH

RXU VRFLHW\�

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H HOHPHQWV RI GHVLJQ LQ D GLYHUVH JURXS RI

REMHFWV�

��� 'LVFXVV ZK\ VWUXFWXUHV DUH FRQVWUXFWHG�

��� 2EVHUYH DQG FRPSDUH WKH VKDSHV IRXQG LQ

VRPH QDWXUDO DQG VRPH KXPDQ�FRQVWUXFWHG

REMHFWV�

��� ,GHQWLI\ WKH SXUSRVHV RI YDULRXV SDUWV RI

FRQVWUXFWHG REMHFWV�

��� 5HFRJQL]H GHVLJQ FRPSRQHQWV ZKLFK RFFXU

UHJXODUO\�

�� 8QGHUVWDQG SULQFLSOHV RI JRRG GHVLJQ�

��� $QDO\]H KRZ VWUXFWXUDO FRPSRQHQWV UHDFW WR

VWUHVVHV�

��� &RPSDUH WKH VWUHQJWKV RI GLIIHUHQW

FRPSRQHQWV RI D VWUXFWXUH�

��� &UHDWH SURFHGXUHV IRU FRQVWUXFWLQJ DQG

WHVWLQJ FRPSRQHQWV RI D VWUXFWXUH�

��� 8VH VRPH RI WKH HOHPHQWV DQG SULQFLSOHV RI

GHVLJQ WR EXLOG REMHFWV�

�� 'HYHORS D FRQWHPSRUDU\ YLHZ RI WHFKQRORJ\� �7/�

��� ([DPLQH H[SHULHQFHV ZLWK YDULRXV VWUXFWXUHV

LQ WKH KRPH DQG LQ WKH VFKRRO�

��� ([SORUH WKH EHQHILWV DQG OLPLWDWLRQV RI

VWUXFWXUHV�

��� ,QYHVWLJDWH WKH WHFKQLFDO� VRFLDO� DQG FXOWXUDO

LPSOLFDWLRQV RI GHVLJQ DQG FRQVWUXFWLRQ RI

REMHFWV�

�� 3URPRWH ERWK LQWXLWLYH� LPDJLQDWLYH WKRXJKW DQG

WKH DELOLW\ WR HYDOXDWH LGHDV� SURFHVVHV� H[SHULHQFHV

DQG REMHFWV LQ PHDQLQJIXO FRQWH[WV� �&&7�

��� 'HYHORS ZD\V WR HYDOXDWH FUHDWLYH SURFHVVHV

DQG SURMHFWV�

��� 8VH PHWDSKRULF DQG DQDORJLFDO WKLQNLQJ WR

FUHDWH LQVLJKWV DQG EXLOG XQGHUVWDQGLQJ DERXW

VWUXFWXUHV�

��� 'HVLJQ DQG FRQVWUXFW REMHFWV�

��� 'HWHUPLQH WKDW UHDO�OLIH SUREOHPV RIWHQ KDYH

PRUH WKDQ RQH VROXWLRQ�

��� 'LVFRYHU UHODWLRQVKLSV DQG SDWWHUQV�

��� ,PDJLQH DQG PDQLSXODWH REMHFWV DQG LGHDV�

��� 3URYLGH DUJXPHQWV UHODWHG WR SULQFLSOHV DQG

WR HYLGHQFH IRU LGHDV DQG FKRLFHV H[SUHVVHG�



���

6XJJHVWHG $FWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® %UDLQVWRUP WR SURGXFH D OLVW RI XVHV IRU VWUXFWXUHV�

6WHPV WR VWDUW LGHD JHQHUDWLRQ PLJKW EH �:H PDNH

WKLQJV WKDW����JLYH VKHOWHU IURP ZHDWKHU� RSHQ

FDQQHG IRRG� KLW JROI EDOOV� SXPS ZDWHU����� RU �6RPH

QDWXUDO REMHFWV ZKLFK ZH XVH DUH �URFNV DV

GRRUVWRSV� WUHHV IRU VKDGH� ODNHV IRU VZLPPLQJ�����

7KHQ FODVVLI\ RU JURXS WKH LWHPV RQ HDFK OLVW� 0DNH

VXUH \RX UHFRUG WKH FULWHULD ZKLFK \RX XVH WR

HVWDEOLVK WKH JURXSV�

)DFWRUV� $�� $�� %��� &�� '�� )�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� RUDO

DVVHVVPHQW� SHUIRUPDQFH DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH OHDUQLQJ

JURXSV� FRQFHSW IRUPDWLRQ

® ,I WKHUH LV D EULGJH RU UDLOZD\ WUHVWOH QHDUE\� YLVLW

LW� �$OWHUQDWLYHO\� SLFWXUHV RI D EULGJH WDNHQ ZLWK

WKLV DFWLYLW\ LQ PLQG FRXOG EH XVHG�� +RZ LV WKH

VSDQ RI WKH EULGJH VXSSRUWHG" +RZ LV WKH VSDQ

GHVLJQHG WR FDUU\ LWV ORDG" $UH WKHUH DQ\ VLJQV RI

VWUHVV LQ WKH EULGJH" $UH WKHUH MRLQWV WR DOORZ IRU

WKHUPDO H[SDQVLRQ DQG FRQWUDFWLRQ" 6NHWFK WKH

EULGJH DQG EXLOG D PRGHO RI LW LQ WKH FODVVURRP�

)DFWRUV� $�� %�� %�� %��� %��� &��� &��� '�� (��

)�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DQG SHHU

DVVHVVPHQWV� REVHUYDWLRQ FKHFNOLVWV� UDWLQJ VFDOHV

,QVWUXFWLRQDO 0HWKRGV� FRPSDUH DQG FRQWUDVW�

PRGHO EXLOGLQJ� SUREOHP VROYLQJ

® %XLOG PRGHOV RI WLSLV DQG KRJDQV� :KDW GHVLJQ

HOHPHQWV JLYH WKHVH VWUXFWXUHV WKHLU VWUHQJWK"

:KDW DGYDQWDJHV GR WKH\ KDYH IRU WKH

HQYLURQPHQWV LQ ZKLFK WKH\ ZHUH FUHDWHG DQG XVHG"

)DFWRUV� $�� $�� %�� %��� %��� &��� '�� '�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQV�

DQHFGRWDO UHFRUGV� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

PRGHO EXLOGLQJ

® 7KH ERRNV &LW\� &DWKHGUDO� DQG &DVWOH �0DFDXOD\�

����� ����� ����� DUH H[FHOOHQW VRXUFHV IRU D

GLVFXVVLRQ RI WKH SULQFLSOHV DQG PHFKDQLFV RI

GHVLJQ� $ ODUJH JURXS SURMHFW PLJKW EH WR EXLOG D

PRGHO RI D JRWKLF FDWKHGUDO E\ IROORZLQJ WKH

FRPPHQWDU\ LQ &DWKHGUDO�

® $FWLYLW\ �� IURP0HWKRGV RI 0RWLRQ �*DUWUHOO� �����

FRXOG EH XVHG GXULQJ WKLV XQLW� ,W LQYROYHV XVLQJ

IHWWXFLQL DQG PDVNLQJ WDSH WR EXLOG D VWUXFWXUH

ZKLFK ZLOO VXSSRUW D KHDY\ ERRN �SRVVLEO\ � NJ� DW

OHDVW � FP DERYH WKH VXUIDFH RI D WDEOH�

® *DWKHU SLFWXUHV RU VDPSOHV RI VWUXFWXUHV ZKLFK

KXPDQV KDYH FRQVWUXFWHG� $QDO\]H WKH VWUXFWXUHV

DQG PDNH VLPSOLILHG GLDJUDPV RU WKUHH�GLPHQVLRQDO

PRGHOV ZKLFK LQGLFDWH KRZ VTXDUH� UHFWDQJXODU�

FLUFXODU� RU FRQLFDO FRPSRQHQWV DUH OLQNHG LQ

VWUXFWXUHV� %ULGJHV� EXLOGLQJV XQGHU FRQVWUXFWLRQ�

DQG HJJ FDUWRQV DUH H[DPSOHV RI VWUXFWXUHV ZKLFK

FRXOG EH H[DPLQHG LQ WKLV ZD\�

® 3XUFKDVH RQH RI WKH &DQDGLDQ�GHVLJQHG ��'

SX]]OHV� +DYH VWXGHQWV DVVHPEOH WKHP GXULQJ FODVV

RU DV DQ H[WUD�FXUULFXODU SURMHFW� 6WXG\ WKH GHVLJQ

RI WKH SX]]OHV�
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® :KDW VWUXFWXUHV FDQ \RX ILQG WKDW DUH H[DPSOHV RI

LGHQWLFDO FRPSRQHQWV OLQNHG WRJHWKHU" �+LQW� /RRN

DW D EXLOGLQJ XQGHU FRQVWUXFWLRQ� DW WKH XQGHUVLGH

RI D EULGJH� RU DW D FXOWLYDWRU�� +RZ DUH WKH

FRPSRQHQWV OLQNHG" ,V WKHUH DQ DGYDQWDJH JDLQHG

E\ OLQNLQJ WKHP" ,V WKHUH RQO\ RQH ZD\ WR OLQN WKH

XQLWV"

® 5HDG DERXW WKH VWUXFWXUH RI SODVWLFV� +RZ DUH

SODVWLFV VLPLODU WR FKDLQV" +RZ DUH WKH\ GLIIHUHQW"

+RZ PDQ\ REMHFWV FDQ \RX LGHQWLI\ WKDW DUH PDGH RI

SODVWLF RU KDYH SODVWLF FRPSRQHQWV"

$FWLYLW\ � IURP WKH &(383 XQLW RQ SODVWLFV�

3ODVWLFV LQ 2XU /LYHV� LV D JRRG RQH WR XVH GXULQJ

WKLV DFWLYLW\�

® %XLOG D ZDWHU DQG DLU WURPERQH� &XW WKUHH�TXDUWHUV

ZD\ WKURXJK D GULQNLQJ VWUDZ DERXW � FP IURP RQH

HQG� %HQG WKH VKRUW HQG DW ULJKW DQJOHV WR WKH ORQJ

HQG� 3ODFH WKH ORQJ HQG YHUWLFDOO\ LQWR D FOHDU ZDWHU

JODVV WKUHH�TXDUWHUV ILOOHG ZLWK ZDWHU� %ORZ

WKURXJK WKH VKRUW HQG VR WKDW WKH DLU VWUHDP JRHV

DFURVV WKH WRS RI WKH VHFWLRQ RI WKH VWUDZ WKDW LV LQ

WKH ZDWHU� $GMXVW WKH DQJOH EHWZHHQ WKH

PRXWKSLHFH DQG WKH ORQJ WXEH XQWLO D WRQH LV

SURGXFHG� 0RYH WKH ORQJ WXEH YHUWLFDOO\ LQ WKH

ZDWHU WR YDU\ WKH OHQJWK RI WKH DLU FROXPQ LQVLGH LW�

:KDW KDSSHQV WR WKH SLWFK RI WKH WRQH SURGXFHG"

+RZ LV WKH VWUXFWXUH RI WKLV LQVWUXPHQW VLPLODU WR

WKH VWUXFWXUH RI D VOLGH WURPERQH"

® 3XW WKUHH SXVKSLQV LQWR D SLHFH RI SO\ZRRG VR WKDW

WKH\ IRUP D WULDQJOH ZLWK DOO VLGHV RI D GLIIHUHQW

OHQJWK� 6WUHWFK D VKRUW UXEEHU EDQG VR WKDW LW FLUFOHV

WKH SLQV� 3OXFN HDFK VHJPHQW LQ WXUQ DQG QRWLFH WKH

VRXQG SURGXFHG� +RZ GR WKH VRXQGV FRPSDUH" :KDW

ZRXOG KDSSHQ LI \RX XVHG D ORQJHU HODVWLF EDQG"

3UHGLFW ZKDW ZRXOG KDSSHQ LI WKH EDQG VWUHWFKHG

ZKHQ OHIW RQ WKH SLQV RYHUQLJKW" :KDW ZRXOG

KDSSHQ LI \RX WLJKWHQHG WKH EDQG E\ W\LQJ D NQRW LQ

D VHFWLRQ RI LW" :KDW ZRXOG KDSSHQ LI \RX XVHG D

EDQG WKH VDPH OHQJWK EXW WKLFNHU RU ZLGHU" :KDW

ZRXOG KDSSHQ LI \RX WLHG ILVKOLQH RU VQDUH ZLUH

WLJKWO\ DURXQG WKH SLQV" +RZ DERXW LI \RX WULHG D

VNLSSLQJ URSH" :KDW PXVLFDO LQVWUXPHQWV DUH EDVHG

RQ WKLV SULQFLSOH" +RZ LV WKH VRXQG WKHVH

LQVWUXPHQWV SURGXFHG YDULHG RU PRGLILHG" :KDW

RWKHU LQVWUXPHQWV FDQ EH VLPXODWHG RU PRGHOOHG

ZLWK VLPSOH GHYLFHV" 'LVFXVV WKHVH H[SHULPHQWV

ZLWK \RXU $UWV (GXFDWLRQ WHDFKHU�

® (VWLPDWH WKH KHLJKW RI WKH VHDW RI D FKDLU DERYH WKH

IORRU� (VWLPDWH WKH KHLJKW RI D GHVN WRS DERYH WKH

IORRU� :KDW ERG\ PHDVXUHPHQWV GHWHUPLQH WKH

KHLJKWV WKDW VKRXOG EH XVHG"

® 6DQG EDJV DUH XVHG WR EXLOG G\NHV IRU WHPSRUDU\

IORRG FRQWURO� :KDW DGYDQWDJHV GR VDQGEDJV KDYH

IRU WKLV XVH" :KDW GLVDGYDQWDJHV DUH WKHUH IRU WKHLU

XVH" %UDLQVWRUP D OLVW RI VXEVWLWXWHV IRU XVH LQVWHDG

RI VDQGEDJV�

,Q -DSDQ� ZDWHU EDJV KDYH EHHQ GHVLJQHG IRU WKLV

VDPH XVH� :KDW DGYDQWDJHV DQG GLVDGYDQWDJHV FDQ

\RX VHH LQ WKLV LQQRYDWLRQ" 7U\ WR GHVLJQ D ZDWHU

EDJ� 3URGXFH VRPH ZDWHU EDJV DQG VDQG EDJV DQG

GHYLVH D WHVW WR FRPSDUH WKHLU HIIHFWLYHQHVV�

® .DOHLGRVFRSHV FRQWDLQ HTXLODWHUDO WULDQJXODU

PLUURUV� 8VLQJ WKUHH SLHFHV RI PLUURU VXSSOLHG� WDSH

WKHP LQWR D WULDQJXODU SULVP� 7U\ WR UHSURGXFH WKH

HIIHFW RI D NDOHLGRVFRSH�

® *HW DQ XQRSHQHG VPDOO �KROGV ����� JUDPV RI

SURGXFW� EDJ RI FKLSV� +RZ DUH WKH VHDPV RI WKH EDJ

VHDOHG VKXW" %\ KHDW" :LWK JOXH" 6RPH RWKHU

SURFHVV" ,Q ZKDW RUGHU DUH WKH VHDPV VHDOHG"

5HFRUG \RXU WKRXJKWV DQG WKH HYLGHQFH \RX KDYH LQ

\RXU MRXUQDO�

&DUHIXOO\ RSHQ WKH EDJ� &DQ \RX ILQG PRUH HYLGHQFH

DERXW WKH ZD\ WKH EDJ ZDV VHDOHG� DQG WKH ZD\ LW

ZDV DVVHPEOHG RULJLQDOO\" ,V WKH EDJ PDGH IURP RQH

SLHFH RU VHYHUDO SLHFHV RI PDWHULDO" 2I ZKDW

PDWHULDO LV LW PDGH" &DQ \RX PDNH D PRGHO RI WKH

EDJ IURP SDSHU RU SODVWLF" :KDW RWKHU TXHVWLRQV

DERXW WKH EDJ DUH WKHUH WR LQYHVWLJDWH"

6RPH RQH LQYHQWHG D PDFKLQH ZKLFK WDNHV D SLHFH

RI SODVWLF� VHDOV WKH EDFN DQG ERWWRP VHDP� EORZV

DLU LQWR WKH HPSW\ EDJ� ILOOV LW ZLWK FKLSV� DQG WKHQ

EORZV PRUH DLU LQWR LW DV WKH WRS LV EHLQJ VHDOHG�

:K\ ZRXOG WKH PDFKLQH EORZ DLU LQWR WKH EDJ DW

WZR GLIIHUHQW VWDJHV" 6NHWFK WKH GHVLJQ IRU D

PDFKLQH WKDW FRXOG GR WKLV� NHHSLQJ LQ PLQG \RXU

FRQFOXVLRQV DERXW KRZ WKH VHDPV RI WKH EDJ DUH

VHDOHG�

® 6NHWFK D GLDJUDP RI D SODVWLF GLVSRVDEOH FHOORSKDQH

WDSH GLVSHQVHU �WKH NLQG 6FRWFK� WDSH FRPHV LQ��

:KDW DUH WKH NH\ VWUXFWXUDO DQG IXQFWLRQDO SDUWV"

�6WUXFWXUDO SDUWV DUH ZKDW PDNH XS WKH ERG\ RI WKH

GHYLFH DQG KROG HYHU\WKLQJ WRJHWKHU� )XQFWLRQDO

SDUWV DUH WKRVH ZKLFK DUH HVVHQWLDO IRU WKH GHYLFH

DFFRPSOLVKLQJ LWV WDVN� 6RPH SDUWV PD\ EH ERWK

VWUXFWXUDO DQG
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IXQFWLRQDO� 6RPH DUH RQO\ RQH RI WKH WZR�� 6KRZ WKH

VSDWLDO UHODWLRQVKLSV RI WKH YDULRXV SDUWV� 7KH

GLDJUDP QHHG QRW VKRZ WKH VFDOH DV PXFK DV WKH

UHODWLRQVKLSV�

2EWDLQ DQ HPSW\ FHOORSKDQH WDSH GLVSHQVHU� +RZ

FORVHO\ GRHV LW PDWFK \RXU FRQFHSW RI ZKDW WKH

GLVSHQVHU ZDV OLNH" &DUHIXOO\ VHSDUDWH WKH

GLVSHQVHU LQWR � SDUWV� +RZ GR WKH SDUWV KROG

WRJHWKHU ZKHQ LW LV EHLQJ XVHG"

:KDW W\SH RI SURFHVV PLJKW EH XVHG WR PDQXIDFWXUH

HDFK SDUW" $UH WKH\ FDUYHG IURP D EORFN RI VROLG

SODVWLF" &DQ \RX GLVFRYHU ZKDW NLQG RI SODVWLF LV

XVHG" :KDW PDWHULDOV FRXOG EH VXEVWLWXWHG IRU

SODVWLF LQ PDNLQJ D GLVSHQVHU" *LYH WKH DGYDQWDJHV

DQG GLVDGYDQWDJHV RI HDFK PDWHULDO�

® 'UDZ D GLDJUDP RI D ELF\FOH� 7U\ DQG LQFOXGH DOO

HVVHQWLDO VWUXFWXUDO DQG IXQFWLRQDO SDUWV DQG WKHLU

VSDWLDO UHODWLRQVKLSV� :KHQ \RX KDYH FRPSOHWHG

\RXU GLDJUDP� FRPSDUH LW WR D UHDO ELNH RU WKH SKRWR

RI RQH� :KDW PRGLILFDWLRQV FDQ \RX GHYLVH WR PDNH

WKH ELNH ZRUN EHWWHU" :KDW PRGLILFDWLRQV FDQ \RX

GHYLVH WR PDNH WKH ELNH VWURQJHU� IXQFWLRQ EHWWHU� RU

EH PRUH DWWUDFWLYH ORRNLQJ"

® %XLOG ,�EHDPV DQG PHDVXUH VWUHQJWK SHU JUDP RI

ZHLJKW� :KR FDQ EXLOG WKH ,�EHDP ZLWK WKH JUHDWHVW

VWUHQJWK WR ZHLJKW UDWLR"
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5HQHZDEOH�5HVRXUFHV�LQ�6DVNDWFKHZDQ

8QLW RYHUYLHZ

6WDWLVWLFV LQGLFDWH WKDW &DQDGLDQV KDYH WKH KLJKHVW

SHU FDSLWD XVH RI HQHUJ\ LQ WKH ZRUOG� 6DVNDWFKHZDQ

JHQHUDWHV WKH VHFRQG KLJKHVW DPRXQWV RI JUHHQKRXVH

JDVHV SHU FDSLWD LQ &DQDGD� 6WDWLVWLFV &DQDGD UHSRUWV

WKDW EHWZHHQ ���� DQG ���� FURSODQG DUHD LQ

6DVNDWFKHZDQ LQFUHDVHG ��� DQG ZRRGODQG DUHD

GHFUHDVHG E\ ���� %XW VWLOO� WKH HQYLURQPHQW �

HYHU\WKLQJ WKDW VXUURXQGV XV � VXSSRUWV XV� JLYHV XV D

KLJK TXDOLW\ RI OLIH� LV DHVWKHWLFDOO\ SOHDVLQJ WR PRVW�

DQG VHHPV FDSDEOH RI DFFHSWLQJ PLVWUHDWPHQW ZLWKRXW

WRR PXFK SURWHVW� %XW� IRU KRZ ORQJ"

:KHQ ZH ORRN FORVHO\ DW RXU HQYLURQPHQW� FDQ ZH VHH

VLJQV RI FRPSODLQW" +RZ FORVHO\ VKRXOG ZH EH ORRNLQJ"

:KDW DVSHFWV RI WKH HQYLURQPHQW DUH PRVW YXOQHUDEOH

WR DWWDFN IURP H[WUDYDJDQW HQHUJ\ XVH" ,V HQHUJ\ IURP

RQH VRXUFH OHVV GDPDJLQJ WR WKH HQYLURQPHQW WKDQ

IURP DQRWKHU� RU LV WKH GLIIHUHQFH RQO\ LQ W\SH RI

GDPDJH" 7KHVH TXHVWLRQV DUH WKH RQHV WR EH

FRQVLGHUHG LQ WKLV XQLW�

6WXGHQWV VKRXOG VWDUW WR PDNH D GLVWLQFWLRQ EHWZHHQ

QHHGV DQG ZDQWV� 6XFK UHIOHFWLRQ HVWDEOLVKHV D EDVH IRU

H[DPLQLQJ FXUUHQW ODQG DQG HQHUJ\ XVH �SDWWHUQV DQG

VRXUFHV�� DQG IRU GHEDWLQJ DOWHUQDWH HQHUJ\ VRXUFHV

DQG FKDQJLQJ SDWWHUQV RI ODQG DQG HQHUJ\ XVH�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ PD\ WDNH WKH

IRUP RI VWRULHV� OHWWHUV� DGYHUWLVHPHQWV RU UHFRUGV RI

LQWHUYLHZV� 5HDGLQJ PD\ EH IURP WH[WV� PDJD]LQHV� RU

QRQILFWLRQ ERRNV� 7KH LPSRUWDQW WKLQJ LV WR JLYH

VWXGHQWV D EURDG UDQJH RI ERWK ZULWLQJ DQG UHDGLQJ

H[SHULHQFHV VR WKDW WKH\ KDYH DQ RSSRUWXQLW\ WR UHILQH

WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG

GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

$V D FKDOOHQJH DFWLYLW\� IURP WKH UHQHZDEOH UHVRXUFHV

RI 6DVNDWFKHZDQ � VRODU HQHUJ\� ZLQG HQHUJ\� ODNHV

DQG ULYHUV� VRLO� IRUHVWV� RWKHU ELRPDVV� DQG JHRWKHUPDO

HQHUJ\ � VWXGHQWV FRXOG VHOHFW D WRSLF DQG UHVHDUFK WR

UHSRUW WR WKH FODVV�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH GHYHORSHG

$� KROLVWLF

$� KXPDQ�FXOWXUH UHODWHG

%� FKDQJH

%� LQWHUDFWLRQ

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

%�� V\VWHP

&� TXHVWLRQLQJ

&� K\SRWKHVL]LQJ

&�� LQWHUSUHWLQJ GDWD

&�� IRUPXODWLQJ PRGHOV

&�� SUREOHP VROYLQJ

&�� DQDO\]LQJ

&�� FRQVHQVXV PDNLQJ

'� VFLHQFH DQG WHFKQRORJ\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

'� VRFLDO LQIOXHQFH RQ VFLHQFH DQG WHFKQRORJ\

(� XVLQJ QDWXUDO HQYLURQPHQWV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� UHVSRQVH SUHIHUHQFH

*� H[SODQDWLRQ SUHIHUHQFH



���

&RQFHSW GHYHORSPHQW

JUDGH �

� QHHGV RI SODQWV DQG DQLPDOV DUH PHW IURP WKH

RUJDQLVP
V HQYLURQPHQW

JUDGH �

� GLIIHUHQFHV EHWZHHQ FRQVWUXFWHG DQG QDWXUDO

HQYLURQPHQWV

JUDGH �

� KRZ KXPDQ DFWLRQV DOWHU WKH HQYLURQPHQW

� HQHUJ\ XVH LQ RXU GDLO\ OLYHV

� FRQYHUVLRQ IURP RQH IRUP RI HQHUJ\ WR DQRWKHU

JUDGH �

� SURGXFWLRQ� GLVWULEXWLRQ� GHPDQG IRU� DQG

FRQVHUYDWLRQ RI HQHUJ\ UHVRXUFHV LQ 6DVNDWFKHZDQ

JUDGH �

� HIIHFW RI HQHUJ\ XVH RQ WKH HQYLURQPHQW

JUDGH ��

� UROH RI LQGLYLGXDOV DQG JRYHUQPHQWV LQ LQIOXHQFLQJ

DQG GHYHORSLQJ HQHUJ\ PDQDJHPHQW SROLF\

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H WKH UHQHZDEOH UHVRXUFHV RI

6DVNDWFKHZDQ�

��� 'LVWLQJXLVK EHWZHHQ UHQHZDEOH DQG

QRQUHQHZDEOH UHVRXUFHV�

��� ,GHQWLI\ WKRVH UHVRXUFHV LQ 6DVNDWFKHZDQ

ZKLFK DUH UHQHZDEOH�

��� $SSUHFLDWH WKH LPSDFW WKDW KXPDQ DFWLYLW\

KDV RQ UHQHZDEOH ODQG DQG ZDWHU UHVRXUFHV�

��� ,QWURGXFH WKH FRQFHSW RI VXVWDLQDEOH XVH RI

UHQHZDEOH ODQG DQG ZDWHU UHVRXUFHV�

�� &RPSDUH UHQHZDEOH DQG QRQUHQHZDEOH VRXUFHV RI

HQHUJ\�

��� 'HVFULEH KRZ HQHUJ\ LV XVHG LQ

6DVNDWFKHZDQ�

��� 5HFRJQLVH KRZ HQHUJ\ VRXUFHV DUH WUDQVSRUWHG

WR ZKHUH WKH\ ZLOO EH FRQVXPHG�

��� &RQVLGHU VRPH RI WKH HIIHFWV RI SURGXFWLRQ�

WUDQVSRUWDWLRQ� DQG XVH RI HQHUJ\ RQ WKH

HQYLURQPHQW�

��� /LVW VRXUFHV RI UHQHZDEOH HQHUJ\�

��� 'LVFXVV ZK\ HDFK VRXUFH LGHQWLILHG LV

FODVVLILHG DV UHQHZDEOH�

��� ,QYHVWLJDWH WKH H[WHQW RI FXUUHQW XVH RI HDFK

VRXUFH�

�� ,QYHVWLJDWH FULWLFDO DWWULEXWHV RI UHQHZDEOH VRXUFHV

RI HQHUJ\�

��� 'HVFULEH KRZ UHQHZDEOH HQHUJ\ VRXUFHV FRXOG

EH VXEVWLWXWHG IRU QRQUHQHZDEOH HQHUJ\

VRXUFHV�

��� &UHDWH D OLVW RI EHQHILWV� GLVDGYDQWDJHV� DQG

LQWHUHVWLQJ SRLQWV DERXW HDFK RI WKH UHVRXUFHV�

��� 5HDFK D FODVV FRQVHQVXV RQ WKH GHVLUDELOLW\�

SRVVLELOLW\� DQG LPSOLFDWLRQV RI LQFUHDVLQJ WKH

XVH RI UHQHZDEOH IRUPV RI HQHUJ\�

�� 'HYHORS �VWURQJ VHQVH� FULWLFDO DQG FUHDWLYH

WKLQNHUV� �&&7�

��� 8QGHUVWDQG KXPDQ QHHGV LQ UHODWLRQ WR WKH

QHHGV RI RWKHU OLYLQJ RUJDQLVPV�

��� ([SORUH WKH LPSOLFDWLRQV RU FRQVHTXHQFHV RI

KXPDQ DFWLRQV�

��� 'LVWLQJXLVK EHWZHHQ QHHGV DQG ZDQWV�

��� &ODULI\ WKHLU PRWLYHV DQG GHYHORS LQVLJKW LQWR

WKH PRWLYHV RI RWKHUV ZLWK UHVSHFW WR HQHUJ\

XVH�

�� 'HYHORS DQ XQGHUVWDQGLQJ WKDW WHFKQRORJ\ ERWK

VKDSHV VRFLHW\ DQG LV VKDSHG E\ VRFLHW\� �7/�

��� ([SORUH WKH UHFLSURFDO UHODWLRQVKLSV EHWZHHQ

WKH QDWXUDO DQG FRQVWUXFWHG ZRUOGV�

��� ,QYHVWLJDWH KRZ KXPDQ ZDQWV DQG QHHGV

VKDSH WKH GLUHFWLRQ DQG GHYHORSPHQW RI

WHFKQRORJLFDO LQQRYDWLRQV UHJDUGLQJ HQHUJ\

XVH DQG HQYLURQPHQWDO FRQFHUQV�

��� ([DPLQH KRZ WKH GHYHORSPHQW RI WHFKQRORJ\

HIIHFWV FKDQJH LQ WKH SK\VLFDO ZRUOG DQG LQ

VRFLHW\�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 'HVLJQ DQG EXLOG D VRODU ZDWHU KHDWHU WKDW ZRUNV

E\ IRFXVLQJ WKH VXQ
V OLJKW RQ D FRQWDLQHU RI ZDWHU

DQG DQRWKHU WKDW KHDWV ZDWHU FLUFXODWLQJ WKURXJK

FORVHG WXEHV� &RPSDUH WKH UDWHV DW ZKLFK HDFK

KHDWV ZDWHU� :KDW DUH WKH DGYDQWDJHV DQG

GLVDGYDQWDJHV RI HDFK PHWKRG"

$UH WKHUH DQ\ VRODU ZDWHU KHDWHUV LQ \RXU

FRPPXQLW\ RU QHDUE\ FRPPXQLWLHV" 7U\ WR REWDLQ

SHUPLVVLRQ WR VWXG\ WKH GHVLJQ DQG RSHUDWLRQ RI DQ\

IDFLOLWLHV \RX DUH DEOH WR ORFDWH�

)DFWRUV� $�� %��� %��� &��� '�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQ�

REVHUYDWLRQ FKHFNOLVW� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ� UHIOHFWLYH

GLVFXVVLRQ

® 'HVLJQ DQG EXLOG D VRODU RYHQ� 5HVHDUFK H[LVWLQJ

GHVLJQV RU GHVLJQ \RXU RYHQ LQGHSHQGHQWO\ RI DQ\

FRQVXOWDWLRQ� +DYH D KRWGRJ FRRN�RII WR WHVW WKH

RYHQV� +RZ SUDFWLFDO DUH VRODU RYHQV IRU KRPH XVH"

:KDW ZRXOG EH VRPH RWKHU XVHV LQ DGGLWLRQ WR KRPH

XVH"

)DFWRUV� $�� %��� %��� &��� &��� '�� '�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

SUHVHQWDWLRQV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ�

FRRSHUDWLYH OHDUQLQJ JURXSV

® 5HVHDUFK WKH VWDWH RI GHYHORSPHQW RI ZLQG

JHQHUDWHG SRZHU� 7U\ WR ILQG VRPH SHRSOH ZKR KDG

ZLQG�GULYHQ HOHFWULF JHQHUDWRUV RU ZDWHU SXPSV RQ

WKHLU IDUPV EHIRUH WKH HOHFWULF JULG UHDFKHG DOO DUHDV

RI WKH SURYLQFH� )LQG RXW IURP WKHVH SHRSOH KRZ WKH

V\VWHPV ZRUNHG� WKH OLPLWDWLRQV DQG WKH EHQHILWV RI

WKH V\VWHPV�

)DFWRUV� $�� %�� &�� &��� &��� '�� (�� )�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV� ZULWWHQ DVVLJQPHQWV� VHOI DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� JXLGHV IRU UHDGLQJ DQG

OLVWHQLQJ� FRQGXFWLQJ LQWHUYLHZV� ZULWLQJ UHSRUWV

® 3UHSDUH D PDJD]LQH DGYHUWLVHPHQW VHOOLQJ RQH RI

WKH IROORZLQJ�

� D KRXVH KHDWHG E\ JHRWKHUPDO HQHUJ\

� D SURSHUW\ ZKLFK KDV SRWHQWLDO IRU JHRWKHUPDO

KHDW H[WUDFWLRQ

� D PDFKLQH WKDW FDSWXUHV DQG VWRUHV JHRWKHUPDO

KHDW�

%UDLQVWRUP WR SURGXFH D OLVW RI RWKHU UHQHZDEOH

UHVRXUFH�UHODWHG DWWULEXWHV WKDW FRXOG EH

DGYHUWLVHG� �+RZ DERXW WKH ZLQGLHVW SURSHUW\ LQ

6DVNDWFKHZDQ"�

® :KDW W\SHV RI HQHUJ\ DUH XVHG LQ 6DVNDWFKHZDQ"

�H�J� KHDW� FKHPLFDO���� /LVW VRXUFHV RI HDFK RI WKHVH

W\SHV� &ODVVLI\ HDFK VRXUFH RI HQHUJ\ DV UHQHZDEOH

RU QRQUHQHZDEOH� )RU HDFK XVH LQ WKH QRQUHQHZDEOH

JURXS� JLYH DOWHUQDWLYH VRXUFHV RI UHQHZDEOH HQHUJ\

ZKLFK FRXOG EH VXEVWLWXWHG�

2Q D PDS RI 1RUWK $PHULFD LQGLFDWH ZKHUH HDFK

W\SH RI HQHUJ\ LV SURGXFHG" :KHUH LV HDFK W\SH

XVHG" ,I WKHVH SODFHV DUH GLIIHUHQW� KRZ LV WKH

HQHUJ\ WUDQVIHUUHG IURP WKH SRLQW RI SURGXFWLRQ WR

WKH SRLQW RI XVH" 'RHV WKLV WUDQVIHU UHTXLUH HQHUJ\"

:KDW W\SH RI HQHUJ\ LV XVHG" :KHUH GRHV WKLV

HQHUJ\ FRPH IURP"

® *KHWWR EODVWHUV SURGXFH VRXQG HQHUJ\ IURP WKHLU

VSHDNHUV� :KDW IRUP RI HQHUJ\ FDXVHV WKH VSHDNHUV

WR YLEUDWH" 7UDFH WKH IRUPV RI HQHUJ\ XVHG LQ D

JKHWWR EODVWHU EDFN WR WKHLU RULJLQDO VRXUFHV�

® 2QH GD\ WKH VXQ ZLOO UXQ RXW RI IXHO DQG VWRS

SURYLGLQJ HQRXJK KHDW IRU OLIH WR H[LVW RQ WKH HDUWK�

'RHV WKLV PHDQ WKDW WKH VXQ LV D QRQUHQHZDEOH

UHVRXUFH"

® 7KHUH LV D ILQLWH DPRXQW RI PDWWHU RQ WKH HDUWK�

7KLV PHDQV WKDW PDWWHU F\FOHV DUH HVVHQWLDO IRU

PDLQWDLQLQJ D FRQVWDQW VXSSO\ RI PDWWHU IRU QHZ

OLIH� ,V WKHUH D ILQLWH DPRXQW RI HQHUJ\ RQ WKH HDUWK"

,V HQHUJ\ UHF\FOHG LQ D ZD\ VLPLODU WR PDWWHU"

,W WDNHV HQHUJ\ WR JHW RXW RI D FKDLU DQG ZDON DFURVV

WKH URRP� 7UDFH WKDW HQHUJ\ \RX XVHG WKH ODVW WLPH

\RX JRW XS EDFN WR LWV XOWLPDWH VRXUFH� &DQ WKH

HQHUJ\ XVHG GR DQ\ XVHIXO ZRUN DIWHU \RX KDYH XVHG

LW"
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® 6XSSRVH \RX KDYH FRQVWUXFWHG D VRODU�KHDWHG KRXVH�

,GHQWLI\ VXEVWDQFHV ZKLFK FRXOG EH XVHG WR VWRUH

KHDW WR EH UHOHDVHG DW QLJKW RU RQ FORXG\ GD\V�

'HYLVH DQ H[SHULPHQW WR GHWHUPLQH ZKLFK RI WKH

VXEVWDQFHV LV WKH EHVW IRU VWRULQJ KHDW�

® :KLFK VRXUFH RI HQHUJ\ LV PRUH HDVLO\ UHQHZHG�

EXUQLQJ ZRRG IRU KHDW RU XVLQJ K\GURHOHFWULFLW\ WR

UXQ DQ HOHFWULF KHDWHU" 'HILQH ZKDW \RX PHDQ E\

�PRUH HDVLO\� DQG JLYH \RXU UHDVRQV ZK\ WKH VRXUFH

\RX SLFNHG PHHWV \RXU FULWHULD�

® 6XSSRVH WKDW HOHFWULFLW\ WR \RXU DUHD ZDV FXW RII IRU

WZR ZHHNV GXULQJ 'HFHPEHU� :KDW ZRXOG \RX KDYH

WR GR WR VXUYLYH LQ \RXU KRXVH IRU WKDW WLPH SHULRG"

+RZ ZRXOG \RX FRRN" +RZ ZRXOG \RX NHHS ZDUP"

+RZ ZRXOG \RX SUHYHQW \RXU ZDWHU V\VWHP IURP

IUHH]LQJ"

® 8VH WKH NLW )RUHVWU\ �6DVNDWFKHZDQ (GXFDWLRQ�

����� IURP WKH 6DVNDWFKHZDQ 5HVRXUFH 6HULHV WR

GHDO ZLWK WKH LPSDFW RI KXPDQ DFWLYLW\ RQ ODQG

UHVRXUFHV DQG WKH FRQFHSW RI VXVWDLQDEOH XVH RI VXFK

UHVRXUFHV�

® 7KH 6(('6 PRGXOH 5HQHZDEOH 6RXUFHV RI (QHUJ\ LV

DQ H[FHOOHQW UHVRXUFH IRU WKLV XQLW� ,I LW LV DYDLODEOH

LQ \RXU VFKRRO� LW VKRXOG EH XVHG�

® 6DVNDWFKHZDQ KDV H[WHQVLYH GHSRVLWV RI SHDW�

:KHUH DUH WKHVH GHSRVLWV ORFDWHG" ,V LW SUDFWLFDO RU

SRVVLEOH WR KDUYHVW WKHP IRU XVH" +RZ ORQJ GR SHDW

ERJV WDNH WR UHJHQHUDWH" ,QYHVWLJDWH WKH SURVSHFWV

IRU SHDW DV D IXHO�



���

0LFURRUJDQLVPV

8QLW RYHUYLHZ

0LFURRUJDQLVPV SOD\ DQ LPSRUWDQW SDUW LQ RXU OLYHV�

$V GHFRPSRVHUV RI RUJDQLF PDWHULDO� WKH\ KHOS NHHS

WKH VRLO IHUWLOH� DQG UHF\FOH RQFH�OLYLQJ PDWWHU LQWR

YDOXDEOH QXWULHQWV IRU SODQWV� 0LFURRUJDQLVPV LQ IRRG

SURGXFWLRQ� DQG PLFURRUJDQLVPV DV SULPDU\ FDXVHV RI

IRRG VSRLODJH DUH VRPH RI WKH WKLQJV VWXGHQWV FRXOG

FRQVLGHU ZKLOH WKH\ REVHUYH� GHVFULEH� DQG LGHQWLI\

PLFURRUJDQLVPV ZKLFK WKH\ FXOWXUH LQ WKHLU FODVVURRP�

7KH XVH RI PLFURVFRSHV� SUHYLRXVO\ VXJJHVWHG LQ XQLWV

RI JUDGHV � DQG �� LV D QHFHVVLW\� 6WXGHQWV VKRXOG KDYH

DQ RSSRUWXQLW\ WR DFTXLUH VRPH VNLOO ZLWK WKH

PLFURVFRSH� DQG DSSUHFLDWH WKH GLYHUVLW\ RI OLIHIRUPV LQ

WKH PLFURVFRSLF ZRUOG�

,W LV GLIILFXOW IRU VWXGHQWV OHDUQLQJ WR XVH D PLFURVFRSH

WR NQRZ ZKHWKHU ZKDW LV LQ WKH ILHOG RI YLHZ LV

VLJQLILFDQW RU QRW� +LJK TXDOLW\ PLFURVFRSHV KHOS

DOOHYLDWH WKLV FKDOOHQJH� 2QH ���� PLFURVFRSH� XVHG LQ

URWDWLRQ E\ ILYH JURXSV� PD\ EH D EHWWHU YDOXH WKDQ ILYH

���� PLFURVFRSHV� $ WHOHYLVLRQ FDPHUD DGDSWHU IRU D

PLFURVFRSH� VR WKDW D JURXS RI VWXGHQWV FDQ ZDWFK WKH

VFUHHQ� PD\ EH D JRRG VROXWLRQ� 9LHZLQJ YLGHRWDSHV RU

ILOPV ZKLFK VKRZ DFWLYH PLFURRUJDQLVPV PD\ JLYH

VWXGHQWV DQ LGHD RI ZKDW WR ORRN IRU DQG KRZ WR

UHFRJQL]H ZKDW WKH\ VHH� ,W LV LPSRUWDQW WR PDNH WKLV

FRQWDFW ZLWK WKH VWXG\ RI PLFURRUJDQLVPV DQG WKH XVH

RI PLFURVFRSHV DV IUXVWUDWLRQ�IUHH DV SRVVLEOH�

:KHQ GRLQJ DQ\ DFWLYLWLHV ZLWK PLFURRUJDQLVPV�

LW LV EHVW WR WUHDW WKHP DOO DV LI WKH\ ZHUH KXPDQ

SDWKRJHQV� :KLOH LW LV IDLUO\ VDIH WR XVH VWXGHQW�

SUHSDUHG PLFURVFRSH VOLGHV WR H[DPLQH SURWR]RDQV DQG

DOJDH IURP SRQG ZDWHU RU IURP KD\ LQIXVLRQV� WKH

H[DPLQDWLRQ RI

EDFWHULD VKRXOG EH UHVWULFWHG WR XQDLGHG YLHZLQJ� RU

XVLQJ D KDQG OHQV RU VWHUHRPLFURVFRSH WR YLHZ FXOWXUHV

JURZQ LQ VHDOHG SHWUL GLVKHV� &RPPHUFLDOO\�SUHSDUHG

VOLGHV PD\ DOVR EH XVHG�

7KLV XQLW RIIHUV WKH RSSRUWXQLW\ IRU LQWHJUDWLRQ ZLWK

WKH FRUH XQLW /LIH� .H\V WR 6XUYLYDO� 7RJHWKHU� WKH\

RIIHU D JRRG EDFNJURXQG IRU WKH HQYLURQPHQW XQLWV LQ

JUDGHV � DQG ��

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 5HDGLQJ IURP

QHZVSDSHUV� WH[WV� DQG MRXUQDOV EURDGHQV VWXGHQWV


LQSXW IURP ZKDW FDQ EH H[SHULHQFHG LQ WKH FODVVURRP

RU LQ WKHLU GD\�WR�GD\ OLYHV� 5HSRUWLQJ RQ WKH DFWLYLWLHV

RI VFLHQFH FODVV WKURXJK OHDUQLQJ ORJV� ZULWLQJ

QHZVSDSHU HGLWRULDOV H[SUHVVLQJ LQIRUPHG RSLQLRQV�

DQG ZULWLQJ VFULSWV IRU YLGHR QHZVFDVWV DUH WKUHH

VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� 7KH FKDOOHQJH LV LQWHQGHG WR

JLYH HDFK VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI

LQWHUHVW LQ PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO

VWXGHQWV LQ D FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\

VWUDWHJ\ IRU EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH

FODVVURRP� DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

$ FODVV ERRNOHW GHVFULELQJ YDULRXV EDFWHULDO DQG YLUDO

LQIHFWLRXV GLVHDVHV� ZLWK HDFK JURXS FRQWULEXWLQJ D

FKDSWHU� LV DQ H[DPSOH RI D FRRSHUDWLYH VFLHQFH

FKDOOHQJH DFWLYLW\ WKDW UHVXOWV LQ D SURGXFW XVDEOH LQ

WKH VWXGHQWV
 RZQ FODVVURRP�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH GHYHORSHG

$� KROLVWLF

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%�� F\FOH

%�� SRSXODWLRQ

%�� HYROXWLRQ

&� FODVVLI\LQJ

&�� DQDO\]LQJ

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

(� XVLQJ QDWXUDO HQYLURQPHQWV

(� PDQLSXODWLYH DELOLW\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� YDOXLQJ QDWXUDO HQYLURQPHQWV



���

&RQFHSW GHYHORSPHQW

JUDGH �

� FRPSOH[LW\ RI WKH LQWHUGHSHQGHQFLHV ZKLFK

VXUURXQG XV

JUDGH �

� FRPSRQHQWV RI HFRV\VWHPV

� HVVHQWLDO IXQFWLRQ RI PLFURRUJDQLVPV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H VRPH PLFURRUJDQLVPV�

��� $SSUHFLDWH DQG XVH VDIH SURFHGXUHV IRU WKH

FROOHFWLRQ DQG KDQGOLQJ RI FXOWXUHV FRQWDLQLQJ

PLFURRUJDQLVPV�

��� &ROOHFW DQG PDLQWDLQ FXOWXUHV RI

PLFURRUJDQLVPV IURP SRQG RU GXJRXW ZDWHU�

EUHDG DQG IUXLW PRXOG RU RWKHU VRXUFHV�

��� 2EVHUYH DQG GHVFULEH PDFURVFRSLF FKDQJHV LQ

WKH FXOWXUH FRQWDLQHUV�

��� 8VH D PLFURVFRSH DQG DQ LGHQWLILFDWLRQ NH\ WR

QDPH RUJDQLVPV IURP WKH FXOWXUHV�

��� 8VH D PLFURVFRSH WR REVHUYH WKH VWUXFWXUH DQG

DFWLYLW\ RI PLFURRUJDQLVPV�

�� $SSUHFLDWH WKH EHQHILFLDO UROHV RI VRPH

PLFURRUJDQLVPV�

��� 'HVFULEH KRZ PLFURRUJDQLVPV DQG IXQJL DUH

HVVHQWLDO LQ WKH QXWULHQW F\FOHV�

��� ,QYHVWLJDWH IRRGV ZKLFK UHTXLUH PLFURELDO

DFWLRQ GXULQJ SURGXFWLRQ�

��� &DWHJRUL]H PLFUREHV DFFRUGLQJ WR KRZ WKH\

SURGXFH WKHLU GHVLUHG HIIHFW LQ WKH IRRGV�

��� ,GHQWLI\ ZKLFK PLFURRUJDQLVPV SDUWLFLSDWH LQ

V\PELRWLF UHODWLRQVKLSV ZLWK SODQWV DQG

DQLPDOV� LQFOXGLQJ KXPDQV�

��� (DW VRPH IXQJL �PXVKURRPV��

�� 5HDOL]H KRZ PLFURRUJDQLVPV FDQ FDXVH IRRG

VSRLODJH�

��� ,GHQWLI\ PLFURRUJDQLVPV ZKLFK SURGXFH

WR[LQV�

��� &DWHJRUL]H WR[LQV E\ HIIHFW�

��� ,GHQWLI\ WKRVH PLFURRUJDQLVPV ZKLFK VSRLO WKH

DHVWKHWLF TXDOLW\ RI WKH IRRG�

��� ,GHQWLI\ RWKHU HIIHFWV RI PLFURRUJDQLVPV�

��� *URXS IRRGV E\ WKHLU VXVFHSWLELOLW\ WR

PLFURRUJDQLVP�LQGXFHG GHFRPSRVLWLRQ RU

QXWULHQW ORVV�

��� ,QYHVWLJDWH WKH SURGXFWLRQ RI DOOHUJHQV E\

PLFURRUJDQLVPV�

�� &RQVLGHU VRPH DWWHPSWV WR DYRLG SUREOHPV FUHDWHG

E\ PLFURRUJDQLVP�LQGXFHG IRRG VSRLODJH�

��� ,QYHVWLJDWH PHWKRGV XVHG WR UHGXFH IRRG

VSRLODJH�

��� (YDOXDWH OHJLVODWHG IRRG VWDQGDUGV�

LQVSHFWLRQ� DQG PRQLWRULQJ SURFHGXUHV�

�� 3URPRWH ERWK LQWXLWLYH� LPDJLQDWLYH WKRXJKW DQG

WKH DELOLW\ WR HYDOXDWH LGHDV� SURFHVVHV� H[SHULHQFHV

DQG REMHFWV LQ PHDQLQJIXO FRQWH[WV� �&&7�

��� &RPSDUH VLPLODULWLHV DQG GLIIHUHQFHV LQ

PLFURRUJDQLVPV�

��� 8QGHUVWDQG WKDW UHDO�OLIH SUREOHPV KDYH PRUH

WKDQ RQH VROXWLRQ�

��� *HQHUDWH DQG HYDOXDWH DOWHUQDWLYH VROXWLRQV

WR IRRG SUHVHUYDWLRQ SUREOHPV�

��� *HQHUDWH� FODVVLI\� DQG H[SORUH UHDVRQV RU

UXOHV XVHG WR FDWHJRUL]H PLFURRUJDQLVPV�

��� 5HQGHU D MXGJHPHQW DQG VXSSRUW WKDW

MXGJHPHQW E\ UHIHUULQJ WR FOHDUO\ GHILQHG

FULWHULD�

�� 'HYHORS VWXGHQWV
 DELOLWLHV WR DFFHVV NQRZOHGJH� �,/�

��� 6HHN RXW LQIRUPDWLRQ IURP SHRSOH ZKR DUH

NQRZOHGJHDEOH DERXW PLFURRUJDQLVPV�

��� /RFDWH UHVRXUFHV LQ D UHVRXUFH FHQWUH�

��� 5HFRJQL]H WKDW OLPLWHG HTXLSPHQW DQG

UHVRXUFHV� VXFK DV PLFURVFRSHV� PXVW EH

VKDUHG HTXDOO\ LQ RUGHU IRU DOO WR EHQHILW�
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6XJJHVWHG DFWLYLWLHV

1RWH� ,I DQ\ VWXGHQWV LQ WKH FODVV DUH WDNLQJ

LPPXQRVXSSUHVVLYH GUXJV� PLFURRUJDQLVPV

VKRXOG QRW EH FXOWXUHG LQ WKH FODVVURRP� ,W LV

D SUXGHQW SUDFWLFH WR WUHDW DOO FXOWXUHV

DV LI WKH\ FRQWDLQHG KXPDQ SDWKRJHQV�

® 7R FXOWXUH SDUDPHFLD LQ WKH FODVVURRP� SUHSDUH D

JURZWK PHGLXP E\ ERLOLQJ WKH RXWHU OHDI RI D KHDG

RI OHWWXFH LQ DERXW ��� P/ RI ZHOO ZDWHU� SRQG RU

GXJRXW ZDWHU� RU GLVWLOOHG ZDWHU IRU DERXW

�� PLQXWHV� &RRO WKH PL[WXUH DQG GLYLGH WKH ZDWHU

DQG WKH OHWWXFH XS DPRQJ D QXPEHU RI VPDOO FXOWXUH

MDUV� �%DE\ IRRG MDUV ZRUN YHU\ ZHOO�� $GG D GURSSHU

IXOO RI D FRPPHUFLDO SDUDPHFLXP FXOWXUH WR HDFK

MDU� 3RQG ZDWHU RU GXJRXW ZDWHU LQ ZKLFK \RX KDYH

LGHQWLILHG SDUDPHFLD FDQ DOVR EH XVHG DV D VWDUWHU

IRU \RXU FXOWXUHV� $OORZ WKUHH WR IRXU GD\V IRU WKH

SDUDPHFLD WR UHSURGXFH WR JLYH D KLJK�GHQVLW\

SRSXODWLRQ�

7R FROOHFW SRQG RU GXJRXW ZDWHU� REWDLQ D � RU

� PHWUH OHQJWK RI �� PP WR �� PP LQVLGH GLDPHWHU

SODVWLF WXELQJ� +ROGLQJ \RXU ILQJHU WLJKWO\ RYHU RQH

HQG RI WKH WXEH� LQWURGXFH WKH RWKHU HQG LQWR WKH

SRQG� :KHQ \RX KDYH PDQLSXODWHG WKH WXEH WR

ZKHUH \RX ZDQW WR WDNH WKH VDPSOH� UHPRYH \RXU

ILQJHU IURP WKH HQG RI WKH WXEH DQG WKH ZDWHU

VKRXOG IORZ LQ� 5HSODFH \RXU ILQJHU RYHU WKH HQG�

ZLWKGUDZ WKH WXEH IURP WKH SRQG DQG UHOHDVH WKH

FDSWXUHG ZDWHU LQWR DQ LFH FUHDP SDLO RU RWKHU

FRQWDLQHU E\ UHPRYLQJ \RXU ILQJHU�

$ KD\ LQIXVLRQ FDQ EH XVHG WR SURGXFH D SURWR]RDQ

FXOWXUH� $GG D VPDOO KDQGIXO RI KD\ RU GULHG JUDVVHV

WR DERXW ��� P/ RI ZDWHU� %RLO IRU DERXW �� PLQXWHV

DQG WKHQ GLVWULEXWH WKH ZDWHU DQG PDWHULDOV WR

FXOWXUH MDUV� :KHDW ������ NHUQHOV� PD\ EH DGGHG WR

SURYLGH DGGLWLRQDO QXWULHQWV IRU WKH

PLFURRUJDQLVPV� 7KH ZDWHU VKRXOG EH GLVWLOOHG

ZDWHU� ZHOO ZDWHU� SRQG RU ULYHU ZDWHU� RU IURP

VRPH RWKHU VRXUFH WKDW KDV QRW EHHQ WUHDWHG�

3DUDPHFLD DQG RWKHU SURWR]RDQV PRYH IDLUO\

TXLFNO\ DFURVV D ���[ ILHOG RI YLHZ� $ GURS RI PHWK\O

FHOOXORVH VROXWLRQ RU SRO\YLQ\O DOFRKRO VROXWLRQ

DGGHG WR WKH GURS RI FXOWXUH ZKHQ SUHSDULQJ WKH

ZHW�PRXQW VOLGH VORZV WKH PRYHPHQW RI WKHVH

RUJDQLVPV� PDNLQJ WKHP HDVLHU WR REVHUYH� &RQVXOW

D KLJK VFKRRO ELRORJ\ ODE PDQXDO IRU WLSV RQ

SURGXFLQJ ZHW�PRXQW

VOLGHV RI SURWR]RDQV�

,I \RX KDYH DFFHVV WR D YLGHR FDPHUD DQG FDQ DGDSW

LW WR WDNH SLFWXUHV WKURXJK D PLFURVFRSH� D YLGHR

FOLS RI SDUDPHFLD RQ D 79 PRQLWRU FDQ EH YHU\

XVHIXO LQ KHOSLQJ ILUVW WLPH PLFURVFRSH XVHUV WR

LGHQWLI\ SURWR]RDQV� DOJDH DQG DLU EXEEOHV� 7KLV FDQ

VDYH VWXGHQWV D ORW RI IUXVWUDWLRQ DQG UHTXHVWV IRU

DVVLVWDQFH�

)DFWRUV� %�� %��� &�� (�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHUIRUPDQFH

DVVHVVPHQWV� VHOI DVVHVVPHQWV� REVHUYDWLRQ

FKHFNOLVWV

,QVWUXFWLRQDO 0HWKRGV� JXLGHV IRU YLHZLQJ�

LQTXLU\� DVVLJQHG TXHVWLRQV� GLVFXVVLRQ

® ,QYHVWLJDWH WKH XVH RI IRRG LUUDGLDWLRQ� FKHPLFDO

WUHDWPHQW� DQG UHIULJHUDWLRQ WR UHGXFH VSRLODJH RI

IRRG GXULQJ SURFHVVLQJ� GLVWULEXWLRQ� DQG VWRUDJH�

:KDW FODVVHV RI PLFURRUJDQLVPV DUH RI FRQFHUQ WR

WKH IRRG LQGXVWU\" +RZ GR WKHVH SURFHVVHV DIIHFW

WKH PLFURRUJDQLVPV WKDW FDXVH IRRG WR VSRLO"

)DFWRUV� $�� %�� &��� '�� *�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� VKRUW

DQVZHU WHVW LWHPV� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� FDVH VWXGLHV� UHVHDUFK

SURMHFW� FRRSHUDWLYH OHDUQLQJ JURXSV

® $VN VWXGHQWV WR EULQJ D YDULHW\ RI PRXOGV IURP

KRPH� )UHVK IUXLW� SUHVHUYHV� FKHHVH� EUHDG� DQG

RWKHU EDNHG JRRGV DUH SURVSHFWLYH VRXUFHV� &OHDU

SRO\HWK\OHQH EDJV DUH JRRG IRU FXOWXULQJ PRXOGV�

7KH EDJV FDQ EH VHDOHG ZLWK WZLVW WLHV RU ]LSORFNV

DQG WKH PRXOGV REVHUYHG ZLWKRXW KDYLQJ WR RSHQ

WKH EDJV� 'R VRPH VDPSOHV KDYH PRUH WKDQ RQH

W\SH RI PRXOG" :LOO PRXOG WKDW JURZV RQ IUXLW DOVR

JURZ RQ EUHDG" ,I \RX ZLVK WR H[SHULPHQW ZLWK WKLV

TXHVWLRQ� GHYLVH D SURFHGXUH WR EH FKHFNHG ZLWK

\RXU WHDFKHU EHIRUH \RX VWDUW�

)DFWRUV� %�� %��� &�� (�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

SUHVHQWDWLRQV� VHOI DQG SHHU DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� FRQGXFWLQJ

H[SHULPHQWV� ODERUDWRU\ JURXSV

® 'HVLJQ DQG FRQGXFW DQ LQYHVWLJDWLRQ WR REVHUYH WKH

JURZWK RI EUHDG PRXOG RQ D YDULHW\ RI EUDQGV DQG

W\SHV RI EUHDG� )RU HDFK EUHDG XVHG�
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ZKHWKHU FRPPHUFLDOO\ EDNHG RU KRPH PDGH� OLVW

WKH LQJUHGLHQWV RI HDFK IRU XVH LQ WKH DQDO\VLV RI

\RXU UHVXOWV�

® 2EWDLQ D \RJXUW FXOWXUH DQG SURGXFH VRPH \RJXUW DV

D FODVV SURMHFW� &RPSDUH WKH \RJXUW \RX SURGXFHG WR

D FRPPHUFLDOO\ SUHSDUHG SURGXFW� :KDW UHDVRQV FDQ

\RX LGHQWLI\ IRU WKH GLIIHUHQFHV REVHUYHG"

® :KDW LV WKH QDPH RI WKH EDFWHULXP WKDW JURZV LQ

WKH QRGXOHV RQ WKH URRWV RI OHJXPH SODQWV" :KDW

EHQHILW GR WKHVH EDFWHULXP JLYH WR WKH SODQWV" :KDW

EHQHILWV GR WKH\ GHULYH IURP WKH SODQWV" ,GHQWLI\

DQG GHVFULEH RWKHU VLWXDWLRQV ZKHUH

PLFURRUJDQLVPV OLYH WRJHWKHU ZLWK PXOWLFHOOXODU

RUJDQLVPV IRU PXWXDO EHQHILW�

® %X\ IUHVK PXVKURRPV DW D VWRUH� ,I SRVVLEOH� JHW

VDPSOHV RI DW OHDVW WZR YDULHWLHV� ,I WKH VHDVRQ DQG

ZHDWKHU LV ULJKW� VSHFLPHQV FDQ DOVR EH FROOHFWHG

IURP WKH ZLOG� ,I ZLOG VSHFLPHQV DUH XVHG� PDNH

VXUH WKDW KDQGV DUH ZDVKHG YHU\ ZHOO DIWHU

KDQGOLQJ WKH PXVKURRPV�

6NHWFK WKH PXVKURRPV DQG GHVFULEH WKHLU FRORXU�

RGRXU� VXUIDFH FKDUDFWHULVWLFV� DQG VWUXFWXUH� &XW

WKH VWHP DV FORVH DV SRVVLEOH WR WKH FDS� /D\ WKH FDS

JLOO VLGH GRZQ RQ WZR SLHFHV RI SDSHU �RQH ZKLWH� RQH

EODFN� DUUDQJHG VR WKDW KDOI WKH FDS LV RYHU WKH

ZKLWH VKHHW DQG KDOI RYHU WKH EODFN VKHHW� ,Q WZR WR

WKUHH KRXUV� HQRXJK VSRUHV VKRXOG EH UHOHDVHG IURP

WKH JLOOV WR SURGXFH D VSRUH SULQW RQ WKH SDSHU�

,QYHUW D EHDNHU RU D MDU RYHU WKH FDS ZKLOH WKH

VSRUHV DUH EHLQJ GHSRVLWHG� 7KLV SUHYHQWV DLU

FXUUHQWV IURP GLVWXUELQJ WKH SDWWHUQ� :KHQ WKH

SULQW LV FRPSOHWH� LW FDQ EH SUHVHUYHG E\ VSUD\LQJ

ZLWK KDLU VSUD\�

6SRUH SULQWV DUH XVHG LQ LGHQWLI\LQJ WKH VSHFLHV RI

PXVKURRP VLQFH WKH FRORXU RI WKH VSRUHV LV DQ

LPSRUWDQW FKDUDFWHULVWLF SURSHUW\�

® 0DNH D ZDOO FKDUW LGHQWLI\LQJ XVHV SHRSOH PDNH RI

IXQJL RU WKH XVHIXO HIIHFWV RI IXQJDO DFWLRQ� .HHS

DGGLQJ WR WKH FKDUW DV QHZ XVHV DUH LGHQWLILHG�

.HHS DQRWKHU FKDUW RI ZD\V WKDW IXQJL RU WKHLU

HIIHFWV DUH KDUPIXO WR SHRSOH� $JDLQ NHHS WKLV FKDUW

RSHQ IRU DGGLWLRQV�

,WHPV IURP HLWKHU RI WKHVH FKDUWV PD\ EH VHOHFWHG

E\ LQGLYLGXDOV RU JURXSV WR SUHSDUH FRPSOHWH

H[SODQDWRU\ UHSRUWV�

® *URZ D \HDVW FXOWXUH LQ D EDE\ IRRG MDU RU VRPH

RWKHU VPDOO FRQWDLQHU� :KDW FRQGLWLRQV DUH

QHFHVVDU\ IRU \HDVW JURZWK" 7KH FODVV PD\ ZDQW WR

LGHQWLI\ WKHVH YDULDEOHV DQG WKHQ DVVLJQ GLIIHUHQW

FRQGLWLRQV WR HDFK JURXS� 7KLV ZLOO JLYH GDWD IRU WKH

FODVV WR VKDUH ZLWK HDFK RWKHU� :LOO WKH FXOWXUH

JURZ DV ZHOO LQ D FROG VXJDU VROXWLRQ RQ D ZLQGRZ

VLOO LQ WKH EULJKW VXQOLJKW DV LQ D VDPSOH RI GLVWLOOHG

ZDWHU RQ WKH VDPH VLOO"

,I WKH FXOWXUHV DUH VWDUWHG DW WKH EHJLQQLQJ RI WKH

GD\� WKH\ FDQ EH REVHUYHG DW �� PLQXWH LQWHUYDOV

DQG FKDQJHV UHFRUGHG�

® 1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�



���

7HPSHUDWXUH�DQG�+HDW

8QLW RYHUYLHZ

$OWKRXJK DOO VWXGHQWV KDYH H[SHULHQFHG WKH HIIHFWV RI

KHDW� WKH\ PD\ KDYH PDQ\ PLVFRQFHSWLRQV DERXW ZKDW

KHDW LV� KRZ KHDW LV SURGXFHG� DQG KRZ LW LV PHDVXUHG�

7KLV XQLW SURYLGHV WKHP ZLWK WKH RSSRUWXQLW\ WR WHVW

VRPH RI WKHLU LGHDV DQG WR H[DPLQH KRZ KHDW DIIHFWV

WKH SK\VLFDO SURSHUWLHV RI VXEVWDQFHV� 7KH ZD\V WKDW

ZH XVH KHDW LQ RXU KRPHV DQG LQGXVWULHV SURYLGHV WKH

FRQWH[W IRU WKHVH LQYHVWLJDWLRQV� 7KLV XQLW FRXOG EH

LQWHJUDWHG ZLWK WKH VHFWLRQV RI 5HQHZDEOH

5HVRXUFHV LQ 6DVNDWFKHZDQ WKDW GHDO ZLWK VRODU

DQG JHRWKHUPDO KHDW DQG DOWHUQDWLYH IXHOV�

)RU VWXGHQWV RQH RI WKH NH\ VWHSV LQ XQGHUVWDQGLQJ WKH

NLQHWLF PROHFXODU WKHRU\ LV WR ILUVW XQGHUVWDQG WKDW

RQH IRUP RI HQHUJ\ FDQ EH FRQYHUWHG WR DQRWKHU� $Q

HOHFWULF PRWRU FRQYHUWV HOHFWULF HQHUJ\ WR PRWLRQ

HQHUJ\� D JHQHUDWRU FRQYHUWV PRWLRQ HQHUJ\ WR

HOHFWULFLW\�

.LQHWLF PROHFXODU WKHRU\ FDQ EH XQGHUVWRRG LQ WHUPV

RI PROHFXOHV DV HQHUJ\ FRQYHUWHUV� 0ROHFXOHV FRQYHUW

KHDW HQHUJ\ WR NLQHWLF �PRWLRQ� HQHUJ\ DV KHDW HQHUJ\

LV DGGHG WR D JURXS RI PROHFXOHV� DQG FRQYHUW NLQHWLF

HQHUJ\ WR KHDW HQHUJ\ DV KHDW HQHUJ\ LV UHPRYHG IURP

WKH V\VWHP� 7KH GHILQLWLRQ RI WHPSHUDWXUH DV WKH

DYHUDJH NLQHWLF HQHUJ\ SHU PROHFXOH FDQ EH XQGHUVWRRG

LQ WKLV FRQWH[W RI PROHFXOHV DV HQHUJ\ FRQYHUWHUV� 7KXV

LI WKH WHPSHUDWXUH RI D VXEVWDQFH LV KLJK� WKLV PHDQV

WKH PROHFXOHV KDYH ORWV RI NLQHWLF HQHUJ\ WKDW FDQ EH

FRQYHUWHG WR KHDW HQHUJ\�

,I WHPSHUDWXUH LV WKH DYHUDJH HQHUJ\ �NLQHWLF RU KHDW�

SHU PROHFXOH� PXOWLSO\LQJ WKH WHPSHUDWXUH E\ WKH

QXPEHU RI PROHFXOHV JLYHV WKH WRWDO DPRXQW RI

KHDW �RU NLQHWLF� HQHUJ\ LQ WKH V\VWHP� 2U GLYLGLQJ WKH

WRWDO DPRXQW RI KHDW E\ WKH QXPEHU RI PROHFXOHV JLYHV

\RX WKH WHPSHUDWXUH� :KDW VWXGHQWV VKRXOG

XQGHUVWDQG LV WKDW KLJK WHPSHUDWXUH GRHVQ
W DOZD\V

PHDQ ORWV RI KHDW� DV LQ WKH FDVH ZKHUH RQO\ RQH

PROHFXOH LV SUHVHQW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 5HSRUWLQJ RQ WKH

DFWLYLWLHV RI VFLHQFH FODVV E\ ZULWLQJ UHFLSHV IRU PDNLQJ

KHDW� ZULWLQJ VWRULHV IRU WKHLU SHHUV� DQG UHDGLQJ WKHLU

SHHUV
 VWRULHV� DQG ZULWLQJ UHSRUWV RI LQWHUYLHZV ZLWK

HDFK RWKHU WR GHWHUPLQH LGHDV DQG XQGHUVWDQGLQJ

DERXW D WRSLF DUH VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV

PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI

VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH

WKURXJK WKH ZULWWHQ ZRUG� 6WXGHQWV VKRXOG EH JLYHQ DQ

RSSRUWXQLW\ WR GR UHVHDUFK XVLQJ D QXPEHU RI ZULWWHQ

IRUPDWV� SDPSKOHWV DQG EURFKXUHV� FRPSDQ\ UHSRUWV�

QHZVSDSHU DUWLFOHV DQG HGLWRULDOV� DQG WH[WV�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� HPSLULFDO

$� SUREDELOLVWLF

%�� SUHGLFWDELOLW\

%�� FRQVHUYDWLRQ

%�� PRGHO

%�� WKHRU\

%�� VFDOH

&� PHDVXULQJ

&� LQIHUULQJ

&�� LQWHUSUHWLQJ GDWD

&�� GHVLJQLQJ H[SHULPHQWV

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

(� XVLQJ DXGLR YLVXDO DLGV

(�� PHDVXULQJ WHPSHUDWXUH

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� TXHVWLRQLQJ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

*� UHVSRQVH SUHIHUHQFH

*� H[SODQDWLRQ SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� FKDQJH RI VWDWH

� VRXUFHV RI KHDW

� KHDW WUDQVIHU

JUDGH �

� UHODWLRQVKLS RI DOO IRUPV RI HQHUJ\� LQFOXGLQJ KHDW

JUDGH �

� XVH RI WHPSHUDWXUH DV D PHDVXUH RI KHDW HQHUJ\

� KRZ KHDW DIIHFWV WKH SDUWLFOHV RI PDWWHU LQ D

VXEVWDQFH

� LQVXODWLRQ WR LQKLELW KHDW ORVV

JUDGH �

� H[DPSOHV RI HQHUJ\ FRQYHUVLRQ

JUDGH �

� KRZ HQHUJ\ LV XVHG � QHHGV DQG ZDQWV

� UHODWLRQ RI KHDW WR HQHUJ\ XVH

JUDGH �

� FRQVHUYDWLRQ RI HQHUJ\ XVHG LQ VSDFH KHDWLQJ

� KHDW IORZ

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H HQHUJ\ FRQYHUVLRQV ZKLFK LQYROYH KHDW�

��� ,GHQWLI\ XVHV� DQG FRUUHVSRQGLQJ VRXUFHV� RI

KHDW�

��� 'LVFXVV ZD\V RI GHWHFWLQJ WKH SUHVHQFH RI

KHDW�

��� ,GHQWLI\ VLWXDWLRQV ZKHUH KHDW LV SURGXFHG DV

D E\�SURGXFW�

��� 3URSRVH ZD\V LQ ZKLFK KHDW SURGXFHG DV D E\�

SURGXFW FRXOG EH XVHG�

�� 8QGHUVWDQG WKH UHODWLRQVKLS EHWZHHQ KHDW DQG WKH

PRWLRQ RI SDUWLFOHV LQ D VXEVWDQFH �NLQHWLF

PROHFXODU WKHRU\��

��� 2EVHUYH DQG GHVFULEH GLIIXVLRQ�

��� &RPSDUH UDWHV RI GLIIXVLRQ LQ VLPLODU V\VWHPV

DW GLIIHUHQW WHPSHUDWXUHV�

��� 'HILQH KHDW DV D IRUP RI HQHUJ\ WKDW LV

FRQYHUWHG E\ PROHFXOHV WR PRWLRQ�

�� 5HFRJQL]H GLIIHUHQFHV EHWZHHQ KHDW DQG

WHPSHUDWXUH�

��� 'HVLJQ DQG XVH GHYLFHV WR PHDVXUH

WHPSHUDWXUH�

��� 'LVFXVV KRZ OLTXLG EXOE WKHUPRPHWHUV GHWHFW

WKH SUHVHQFH RI KHDW WKURXJK WKH PRWLRQ RI

PROHFXOHV�

��� 8QGHUVWDQG WKDW WHPSHUDWXUH LV RQH FULWHULRQ

LQ HVWLPDWLQJ WKH DPRXQW RI KHDW SUHVHQW�

��� ([SODLQ ZK\ WHPSHUDWXUH GLIIHUHQFH UDWKHU

WKDQ GLIIHUHQFH LQ WKH TXDQWLW\ RI KHDW

GHWHUPLQHV WKH GLUHFWLRQ RI KHDW IORZ�

�� 'HYHORS FRPSDVVLRQDWH� HPSDWKHWLF DQG IDLU�

PLQGHG VWXGHQWV ZKR FDQ PDNH SRVLWLYH

FRQWULEXWLRQV WR VRFLHW\ DV LQGLYLGXDOV DQG DV

PHPEHUV RI JURXSV� �3696�

��� 5HFRJQL]H WKDW WKH EHKDYLRXU RI DQ LQGLYLGXDO

FDQ DIIHFW WKH TXDOLW\ RI DQ H[SHULHQFH IRU

RWKHUV�

��� 'HYHORS DQ XQGHUVWDQGLQJ RI WKH YLUWXHV

QHHGHG IRU D FODVVURRP HQYLURQPHQW ZKLFK

ZLOO VXSSRUW WKH OHDUQLQJ DQG GHYHORSPHQW RI

DOO WKRVH LQYROYHG�

��� 5HFRJQL]H WKH LPSRUWDQFH RI UHVSHFWLQJ

HYLGHQFH� WUXWK� DQG WKH YLHZV RI RWKHUV ZKHQ

HQJDJLQJ LQ UDWLRQDO GLVFXVVLRQ�

�� 6WUHQJWKHQ VWXGHQWV
 XQGHUVWDQGLQJ RI KHDW E\

DSSO\LQJ NQRZOHGJH RI QXPEHUV DQG WKHLU

LQWHUUHODWLRQVKLSV� �180�

��� &ROOHFW DQG RUJDQL]H TXDQWLWDWLYH LQIRUPDWLRQ

LQWR D OLVW� WDEOH� JUDSK� RU FKDUW�

��� $QDO\]H LQIRUPDWLRQ WR SURGXFH D FRQFOXVLRQ�

��� 8VH WKH ODQJXDJH RI HVWLPDWLRQ�

��� ([SODLQ WR RWKHUV KRZ WR PDNH DFFXUDWH

HVWLPDWHV�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 'HVLJQ DQG FRQGXFW DQ LQYHVWLJDWLRQ WR PHDVXUH WKH

UDWH RI GLIIXVLRQ LQ VRPH V\VWHP� 7KH V\VWHP PD\

EH JDV GLIIXVLRQ WKURXJK D JDVHRXV PHGLXP� OLTXLG

GLIIXVLRQ WKURXJK D OLTXLG RU DTXHRXV PHGLXP� WKH

GLIIXVLRQ RI D VROLG GLVVROYLQJ LQ DQ DTXHRXV

PHGLXP� RU DQ\ RWKHU RQH ZKLFK FDQ EH LGHQWLILHG�

(QFRXUDJH WKH VWXGHQWV WR LGHQWLI\ DOO SHUWLQHQW

YDULDEOHV DQG FUHDWH D JRRG H[SHULPHQWDO GHVLJQ�

)DFWRUV� $�� %��� &��� (�� (��� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW�

REVHUYDWLRQ FKHFNOLVWV� UDWLQJ VFDOHV

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� FRQGXFWLQJ

H[SHULPHQWV� SUREOHP VROYLQJ

® &UHDWH DQDORJLHV WKDW KHOS H[SODLQ WKH FRQFHSWV RI

WHPSHUDWXUH DQG KHDW� 3UHVHQW \RXU DQDORJ\ WR WKH

UHVW RI WKH FODVV LQ WKH IRUP RI D SRVWHU RU D VNLW�

)DFWRUV� %��� &��� (�� )�� *�

2EMHFWLYHV� ���� ����

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW�

SUHVHQWDWLRQV� UDWLQJ VFDOH

,QVWUXFWLRQDO 0HWKRGV� V\QHFWLFV� FRQFHSW

DWWDLQPHQW� SHHU SUDFWLFH

® ,GHQWLI\ VHYHUDO H[WHUQDO VRXUFHV RI KHDW ZKLFK ZH

XVH WR NHHS RXUVHOYHV ZDUP� 0DNH VXUH WR

GLVWLQJXLVK EHWZHHQ DQ H[WHUQDO VRXUFH RI KHDW DQG

VRPHWKLQJ WKDW SUHYHQWV LQWHUQDO KHDW IURP

HVFDSLQJ� )RU HDFK VRXUFH RI KHDW LGHQWLILHG� H[SODLQ

KRZ WKH KHDW LV SURGXFHG�

)DFWRUV� %��� &��� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VKRUW DQVZHU WHVW LWHPV�

SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRG� GLVFXVVLRQ

® 5HFRUG WKH WHPSHUDWXUH RI WKH DLU� +ROG WKH

WKHUPRPHWHU EXOE JHQWO\ DJDLQVW WKH SDOP RI RQH

KDQG� 5HFRUG WKH WHPSHUDWXUH DIWHU WKLUW\ VHFRQGV

DQG RQH PLQXWH� &ODVS KDQGV VR WKH SDOPV DUH

WRJHWKHU� $VN DQRWKHU VWXGHQW WR LQVHUW WKH

WKHUPRPHWHU EHWZHHQ WKH SDOPV VR WKDW WKH EXOE LV

LQ WKH FHQWUH RI WKH FDYLW\

IRUPHG� 5HFRUG WKH WHPSHUDWXUH DIWHU WKLUW\

VHFRQGV DQG RQH� WZR� WKUHH� DQG IRXU PLQXWHV�

'LVFXVV ZKHUH WKH KHDW WR UDLVH WKH WHPSHUDWXUH RI

WKH WKHUPRPHWHU FRPHV IURP" 3UHGLFW ZKDW

WHPSHUDWXUH ZRXOG EH UHDFKHG LI WKH WKHUPRPHWHU

ZDV OHIW EHWZHHQ WKH KDQGV IRU WHQ PLQXWHV DQG IRU

WZHQW\ PLQXWHV�

3UHGLFW WKH WHPSHUDWXUH ZKLFK FRXOG EH DWWDLQHG E\

UXEELQJ WKH SDOPV EULVNO\ WRJHWKHU IRU WZHQW\

VHFRQGV� 'R VR� FODVS WKH KDQGV DV LQ WKH SUHYLRXV

SURFHGXUH DQG WKHQ UHFRUG WKH WHPSHUDWXUH LQ WKH

FHQWUH RI WKH KDQGV DIWHU WKLUW\ VHFRQGV DQG RQH

PLQXWH�

'LVFXVV KRZ RXU ERG\ JHQHUDWHV KHDW LQVLGH WR NHHS

XV ZDUP�

® 'HVLJQ DQG FRQVWUXFW D WKHUPRPHWHU� &DOLEUDWH WKH

WKHUPRPHWHU XVLQJ D ODERUDWRU\ WKHUPRPHWHU�

:KLFK ODERUDWRU\ JURXS FDQ FUHDWH WKH

WKHUPRPHWHU ZLWK WKH JUHDWHVW WHPSHUDWXUH UDQJH"

® :ULWH D VWRU\ RI OLIH LQ D ZRUOG ZLWKRXW KHDW� :KDW

IRUP ZRXOG OLIH WDNH" ,I WKDW LGHD LV WRR IDU�IOXQJ�

ZULWH WKH VWRU\ RI OLIH LQ D ZRUOG ZKHUH WKH

DWPRVSKHULF WHPSHUDWXUH QHYHU ULVHV DERYH �(&�

® $ ORW RI ZDVWH KHDW LQ WKH RSHUDWLRQ RI D FDU LV

GLVFKDUJHG LQWR WKH DLU WKURXJK WKH UDGLDWRU�

'HVFULEH KRZ WKH UDGLDWRU RI D FDU UHPRYHV WKH

H[FHVV KHDW DQG WUDQVIHUV LW WR WKH DLU� +RZ GRHV

WKLV FRPSDUH WR WKH ZD\V WKDW D IRUFHG DLU IXUQDFH

DQG D KRW ZDWHU KHDWLQJ DUH XVHG WR KHDW D

EXLOGLQJ"

%UDLQVWRUP XVHV IRU WKH ZDVWH KHDW IURP D FDU
V

HQJLQH�

® )LOO D SHWUL GLVK ZLWK �(& WR �(& ZDWHU DQG OHW LW

VWDQG IRU D PLQXWH VR WKDW WKHUH DUH QR FXUUHQWV

OHIW� 3ODFH D FU\VWDO RI SRWDVVLXP SHUPDQJDQDWH LQ

WKH FHQWUH RI WKH GLVK� 'HYLVH VRPH ZD\ WR PHDVXUH

KRZ IDVW WKH FKHPLFDO GLIIXVHV WKURXJK WKH ZDWHU�

0HDVXUH WKH UDWH RI GLIIXVLRQ�

3UHGLFW KRZ IDVW D FU\VWDO ZLOO GLIIXVH LI WKH ZDWHU LV

DW ��(&� 8VLQJ WKH PHWKRG IRU PHDVXULQJ UDWH RI

GLIIXVLRQ GHYHORSHG LQ WKH ILUVW SDUW RI WKH DFWLYLW\�

WHVW GLIIXVLRQ DW ��(&�

3UHGLFW DQG PHDVXUH WKH UDWH DW ��(&� *UDSK WKH

UHVXOWV RI \RXU PHDVXUHPHQWV�



���

5HVRXUFH�8VH

8QLW RYHUYLHZ

2QH RI WKH LPSRUWDQW FRQVLGHUDWLRQV LQ WKH VWXG\ RI

HFRQRPLFV LV WKH DOORFDWLRQ RI VFDUFH UHVRXUFHV DPRQJ

VHHPLQJO\ OLPLWOHVV GHPDQGV� 1RUWK $PHULFDQV

HVSHFLDOO\ KDYH WUHDWHG UHVRXUFHV DV LI WKH\ ZHUH

OLPLWOHVV DQG GHPDQG DV VRPHWKLQJ ZKLFK PXVW EH

IXOILOOHG� 7KLV KDV OHG WR WZR UHODWHG SUREOHPV� ,W LV

EHFRPLQJ YHU\ HYLGHQW WKDW UHVRXUFH VWRFNV DUH ILQLWH�

7KH ZDVWH PDWHULDOV JHQHUDWHG E\ WU\LQJ WR IXOILOO

FRQVXPHU ZDQWV DUH GLIILFXOW WR KDQGOH� $WWHPSWV WR

UHF\FOH ZDVWH PDWHULDOV DV UHVRXUFHV KDYH UXQ LQWR WKH

SUREOHP RI D ODUJH VXSSO\ RI PDWHULDOV DQG D ORZ

GHPDQG IRU WKH SURGXFWV�

,Q WKLV XQLW� WZR FRQFHUQV DUH FRQVLGHUHG� :KDW LV WKH

EHVW XVH IRU IRXU PDMRU 6DVNDWFKHZDQ UHVRXUFHV�

IRUHVWV� VRLO� ZDWHU� DQG QDWXUDO JDV" +RZ FDQ WKH VROLG

ZDVWH ZH JHQHUDWH EH EHVW KDQGOHG" 7KLV XQLW FDQ EH

LQWHJUDWHG ZLWK WKH JUDGH � VFLHQFH FRUH XQLW

5HQHZDEOH 5HVRXUFHV LQ 6DVNDWFKHZDQ DQG WR

VRPH H[WHQW ZLWK WKH JUDGH � VRFLDO VWXGLHV XQLW

5HVRXUFHV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV DQG

MRXUQDOV DV ZHOO DV IURP WH[WV� DQG UHSRUWLQJ RQ WKH

DFWLYLWLHV RI VFLHQFH FODVV LQ D YDULHW\ RI ZD\V DUH RQO\

WKUHH VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\ UHILQH

WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG

GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� SUREDELOLVWLF

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%� SHUFHSWLRQ

%�� FDXVH�HIIHFW

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

%�� V\VWHP

%�� SRSXODWLRQ

&� ZRUNLQJ FRRSHUDWLYHO\

&� TXHVWLRQLQJ

&�� LQWHUSUHWLQJ GDWD

&�� FRQVHQVXV PDNLQJ

&�� GHILQLQJ RSHUDWLRQDOO\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� SXEOLF XQGHUVWDQGLQJ JDS

(� XVLQJ QDWXUDO HQYLURQPHQWV

)� TXHVWLRQLQJ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQWLQXRXV OHDUQHU

*� UHVSRQVH SUHIHUHQFH



���

&RQFHSW GHYHORSPHQW

JUDGH �

� EDVLF QHHGV IRU VXUYLYDO

JUDGH �

� HFRV\VWHP UHTXLUHV ERWK QRQOLYLQJ DQG OLYLQJ

FRPSRQHQWV

� HFRV\VWHP VXSSOLHV WKH QHHGV RI DOO OLYLQJ RUJDQLVPV

JUDGH �

� HFRV\VWHPV DUH VXEMHFW WR GLVUXSWLRQ� ZLWK VHYHUH

FRQVHTXHQFHV IRU RUJDQLVPV

JUDGH �

� KXPDQ UROH LQ GHVWUXFWLRQ DQG SURWHFWLRQ RI KDELWDW

JUDGH �

� SODFH RI UHQHZDEOH UHVRXUFHV LQ UHVRXUFH�XVH PL[

JUDGH �

� IRVVLO IXHO XVH LV KLJK LQ &DQDGD DQG UHVRXUFHV DUH

ILQLWH

� SROLWLFV RI PLQHUDO H[WUDFWLRQ

JUDGH �

� VRLO DV D VXVWDLQDEOH UHVRXUFH

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG KRZ UHVRXUFH XVH GHFLVLRQV DUH PDGH�

��� ,GHQWLI\ EDVLF QHHGV RI OLIH�

��� &RPSDUH RXU EDVLF QHHGV WR ZKDW ZH

FRQVXPH�

��� 5HFRJQL]H WKDW WKH RULJLQ RI DOO JRRGV WKDW ZH

FRQVXPH LV IURP WKH HFRV\VWHP�

��� &RQVLGHU KRZ WKH UHVRXUFHV RI ZDWHU� VRLO� DQG

IRUHVWV LQ 6DVNDWFKHZDQ VKRXOG EH PDQDJHG

IRU VXVWDLQHG XVH�

��� $QDO\]H WKH LQWHUUHODWLRQVKLSV RI VRLO DQG

ZDWHU�

��� 'LVFXVV KRZ QDWXUDO JDV SURGXFHG LQ

6DVNDWFKHZDQ VKRXOG EH XVHG�

��� &RQVLGHU WKH VRFLDO� FXOWXUDO� SROLWLFDO� DQG

HFRQRPLF YDOXHV DQG IDFWRUV ZKLFK LQIOXHQFH

UHVRXUFH XVH�

�� ,QYHVWLJDWH SUREOHPV DQG FRQFHUQV LQYROYLQJ VROLG

ZDVWH�

��� ,GHQWLI\ W\SHV DQG VRXUFHV RI VROLG ZDVWH�

��� 'LVFRYHU KRZ VROLG ZDVWH LV KDQGOHG LQ \RXU

PXQLFLSDOLW\�

��� ,QYHVWLJDWH ZKHWKHU WKHUH DUH VROLG ZDVWH

GLVSRVDO SUREOHPV LQ \RXU PXQLFLSDOLW\�

��� &RQVLGHU KRZ WKH WKUHH 5
V RI ZDVWH UHGXFWLRQ

FDQ EH LPSOHPHQWHG LQ \RXU FRPPXQLW\�

��� 'LVFXVV ZK\ UHGXFH LV D PRUH SUHIHUDEOH 
5


WKDQ UHF\FOH�

��� ([SHULPHQW ZLWK VWUDWHJLHV WR UHGXFH VROLG

ZDVWH VHQW WR WKH ODQGILOO�

�� 8VH ODQJXDJH �OLVWHQLQJ� VSHDNLQJ� ZULWLQJ� UHDGLQJ�

IRU GLIIHULQJ DXGLHQFHV DQG SXUSRVHV UHOHYDQW WR WKH

VWXGHQWV DQG WR XQGHUVWDQGLQJ DERXW KRZ ZH XVH

UHVRXUFHV� �&20�

��� 6KDUH LQ WKHLU RZQ ZRUGV� LGHDV ZKLFK DUH

KHDUG� UHDG� YLHZHG� RU GLVFXVVHG�

��� 'LVFXVV WKH PHDQLQJ RI D PHVVDJH DQG WKH

VLJQLILFDQFH DQG DSSURSULDWHQHVV RI WKH

PHGLXP DQG WHFKQLTXHV XVHG�

��� 8VH OHWWHUV� HVVD\V RU GHEDWHV WR H[SUHVV LGHDV

DERXW UHVRXUFH XVH�

��� ,GHQWLI\ DQG XQGHUVWDQG SHUVXDVLRQ DQG

SURSDJDQGD WHFKQLTXHV LQ DOO PHGLD�

��� 5HVSHFW� XQGHUVWDQG DQG HPSDWKL]H ZLWK WKH

ODQJXDJH� WKRXJKWV� H[SUHVVLRQV� DQG

YLHZSRLQWV RI RWKHUV�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 0DNH WKUHH FROXPQV RQ D SDJH RI SDSHU� ,Q WKH ILUVW

FROXPQ OLVW DOO WKRVH LWHPV RI VROLG ZDVWH ZKLFK DUH

UHF\FOHG LQ \RXU FRPPXQLW\� ,Q WKH VHFRQG FROXPQ�

OLVW WKRVH LWHPV WKDW \RX NQRZ DUH UHF\FOHG

HOVHZKHUH� EXW DUH QRW UHF\FOHG LQ \RXU FRPPXQLW\�

,Q WKH WKLUG FROXPQ� OLVW WKRVH WKLQJV IRU ZKLFK \RX

FDQ GLVFRYHU QR UHF\FOLQJ SURJUDP DQ\ZKHUH�

)RU HDFK LWHP OLVWHG LQ WKH WKUHH FROXPQV� SURSRVH

PHWKRGV RI KRZ WKH DPRXQW RI WKDW W\SH RI ZDVWH

FRXOG EH UHGXFHG� 1H[W� IRU HDFK LWHP RQ WKH WKUHH

OLVWV� SURSRVH ZD\V LQ ZKLFK WKH LWHP FRXOG EH

UHXVHG� )LQDOO\� SURSRVH ZD\V WKDW \RX FRXOG PRYH

LWHPV IURP FROXPQ � LQWR FROXPQ � DQG IURP

FROXPQ � LQWR FROXPQ � RU � E\ LGHQWLI\LQJ XVHV RU

PDUNHWV IRU WKH ZDVWH�

)DFWRUV� $�� %�� %��� &�� '�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� H[WHQGHG

RSHQ UHVSRQVH WHVW LWHPV� VHOI DQG SHHU DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

SUREOHP VROYLQJ

® 7HWUD 3DN GULQN ER[HV KDYH EHHQ FULWLFL]HG DV EHLQJ

HQYLURQPHQWDOO\ XQIULHQGO\� /LVW WKH DGYDQWDJHV

DQG GLVDGYDQWDJHV RI WKH ER[HV� )URP H[DPLQLQJ

WKH OLVW� FDQ \RX PDNH D MXGJHPHQW RI ZKHWKHU WKH

ER[HV DUH DQ DSSURSULDWH IRUP RI SDFNDJLQJ�

7HWUD 3DN ,QF�� 6XLWH � ���� 9LNLQJ :D\�

5LFKPRQG� %& 9�9 �1� ����� ��� ���� ZLOO VXSSO\

LQIRUPDWLRQ DQG WKHLU DUJXPHQW IRU WKH XVH RI WKH

ER[HV LQ WKH IRUP RI D SRVWHU WLWOHG �7KH -XLFH %R[

6WRU\�� $QDO\]H WKH DUJXPHQWV SUHVHQWHG� &RPSDUH

7HWUD 3DN
V OLVW RI DGYDQWDJHV WR WKH DGYDQWDJHV

\RX LGHQWLILHG� 2QFH WKLV DQDO\VLV LV GRQH� GHFLGH

ZKHWKHU \RXU RSLQLRQ KDV FKDQJHG�

,PDJLQH WKDW \RX DUH DQ DGYHUWLVLQJ FRQVXOWDQW ZKR

KDV EHHQ KLUHG E\ WKH JODVV LQGXVWU\ WR SURPRWH WKH

XVH RI JODVV ERWWOHV IRU SDFNDJLQJ MXLFH� &UHDWH D

SRVWHU WKDW ZRXOG PHHW WKDW UHTXLUHPHQW�

,V LW SRVVLEOH WKDW IRU VRPH XVHV 7HWUD 3DN ER[HV

DUH WKH DSSURSULDWH FKRLFH DQG IRU RWKHU XVHV JODVV

ERWWOHV DUH WKH VXLWDEOH FKRLFH" 0XVW D GHFLVLRQ EH

PDGH WKDW RQH SDFNDJLQJ PHWKRG LV EHVW IRU DOO

VLWXDWLRQV" &DQ D GHFLVLRQ EH PDGH WKDW RQH

SDFNDJLQJ PHWKRG LV EHVW IRU DOO VLWXDWLRQV" :KDW

DUH VRPH DOWHUQDWLYHV WR HLWKHU PHWKRG IRU EULQJLQJ

MXLFH WR VFKRRO IRU OXQFK" IRU EX\LQJ MXLFH RU PLON IRU

IDPLO\ XVH DW KRPH" IRU VHOOLQJ MXLFH LQ D FDIHWHULD

DW D PDOO"

)DFWRUV� $�� %�� %�� %��� &��� &��� '�� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

REVHUYDWLRQ FKHFNOLVWV� VHOI DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

VXUYH\V� SUREOHP VROYLQJ� UROH SOD\LQJ

® 6DVNDWFKHZDQ (QYLURQPHQW DQG 3XEOLF 6DIHW\ DV

ZHOO DV (QYLURQPHQW &DQDGD SXEOLVK IDFW VKHHWV�

SDPSKOHWV� DQG ERRNV ZKLFK DUH XVHIXO IRU VWXGHQWV

GRLQJ UHVHDUFK LQWR UHF\FOLQJ SURJUDPV ZKLFK DUH LQ

H[LVWHQFH DQG RQ ZD\V WR UHGXFH FRQVXPSWLRQ� +RZ

PDQ\ RI WKH WLSV DUH \RX RU RWKHUV LQ \RXU

FRPPXQLW\ XVLQJ RU SXUVXLQJ" 'HYHORS D SODQ WR

SXEOLFL]H VRPH RI WKH WLSV IRXQG LQ WKH PDWHULDOV�

)DFWRUV� $�� %��� %��� &�� &�� '�� '�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOH�

SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� UHDGLQJ IRU PHDQLQJ� UROH

SOD\LQJ� UHSRUWV

® 8VH D EUDLQVWRUPLQJ VHVVLRQ WR LGHQWLI\ VHFRQG XVHV

IRU GLVSRVDEOH LWHPV VXFK DV SDSHU PLON FRQWDLQHUV�

VKRHER[HV� SODVWLF ZUDS DQG VW\URIRDP WUD\V IURP

IUHVK PHDW SDFNDJHV� HPSW\ FHUHDO ER[HV� EXUQHG

RXW OLJKW EXOEV� DQG VR RQ� 0DNH VRPH RI WKH

SURGXFWV DQG WHVW WKHP� :ULWH FRQVXPHU SURGXFW

WHVW UHYLHZV WR H[SODLQ WKH UHVXOWV RI WKRVH WHVWV�

$UWLFOHV LQ WKH &DQDGLDQ &RQVXPHU RU LQ 3URWHFW

<RXUVHOI PDJD]LQHV PLJKW EH XVHG DV PRGHOV IRU

WKHVH UHSRUWV�

® 6WXG\ WKH SURGXFWLRQ RI UHF\FOHG SDSHU� 'LYLGH WKH

FODVV LQWR ILYH JURXSV� HDFK ZKLFK ZLOO EH

UHVSRQVLEOH IRU FUHDWLQJ D PRGHO �YHUEDO� SK\VLFDO�

RU JUDSKLF� RI WKHLU SDUW RI WKH SURFHVV� ,I VWXGHQWV

KDYH QRW DOUHDG\ SURGXFHG WKHLU RZQ UHF\FOHG

SDSHU� WKDW DFWLYLW\ FRXOG EH XVHG LQ WKLV XQLW WR

LOOXVWUDWH WKH SURFHVV�
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)ROORZLQJ DUH ILYH SRVVLEOH GLYLVLRQV IRU WKH VWXG\�

� :KDW ODQG� UHVRXUFHV� EXLOGLQJV� DQG HTXLSPHQW

DUH QHHGHG IRU D UHF\FOLQJ PLOO"

� :KDW VRXUFHV DQG DPRXQWV RI SDSHU IRU UHF\FOLQJ

FDQ EH LGHQWLILHG LQ \RXU VFKRRO� FRPPXQLW\� RU

DUHD" +RZ ZLOO WKLV DPRXQW� LI UHF\FOHG� DIIHFW

WKH WRWDO YROXPH RI VROLG ZDVWH SURGXFHG E\ \RXU

VFKRRO RU FRPPXQLW\"

� :KDW LV WKH PDUNHW IRU UHF\FODEOH SDSHU LQ \RXU

DUHD" :KDW DUH WKH YROXPH UHTXLUHPHQWV RI WKH

UHF\FOHU"

� :KDW DUH WKH HFRQRPLFV RI WKH VLWXDWLRQ" +RZ

PXFK PRQH\ DQG WLPH ZLOO EH UHTXLUHG WR EHJLQ"

:LOO WKH SURFHVV PDNH D SURILW RU ZLOO LW QHHG WR

EH VXEVLGL]HG"

� :KDW JXLGHOLQHV IRU SHUVRQV FRQWULEXWLQJ SDSHU

PXVW EH HVWDEOLVKHG" :KDW NLQGV RI SDSHU ZLOO EH

DFFHSWHG" +RZ ZLOO WKH SDSHU EH WUDQVSRUWHG WR

WKH FHQWUDO FROOHFWLRQ VLWH� DQG WKHQ WR WKH

UHF\FOLQJ SODQW"

® 'HYHORS LGHDV IRU JLIW ZUDSSLQJ DQG SDFNLQJ

LQYROYLQJ UHGXFLQJ DPRXQWV XVHG RU UHXVLQJ

PDWHULDOV VXFK DV QHZVSDSHUV RU SDSHU EDJV�

&UHDWH D VKHHW SXEOLFL]LQJ \RXU LGHDV DQG GLVWULEXWH

WKH VKHHW GXULQJ WKH SUH�&KULVWPDV VHDVRQ LQ \RXU

FRPPXQLW\�

® 7R SURGXFH \RXU RZQ UHF\FOHG SDSHU� \RX ZLOO QHHG D

ERZO �UHFWDQJXODU FDNH SDQV ZRUN ZHOO�� WZR SLHFHV

RI VFUHHQ FXW VR WKDW WKH\ ZLOO ILW LQVLGH WKH ERZO�

QHZVSULQW� D MXLFH SLWFKHU ZLWK D OLG� ZDUP ZDWHU� D

SLHFH RI WKLFN FRWWRQ WRZHO WKUHH WLPHV RI WKH VFUHHQ

DQG D VWLUULQJ VSRRQ�

3XW WKH ZDUP ZDWHU LQWR WKH SLWFKHU VR WKDW LW LV

DERXW RQH KDOI IXOO� 6KUHG WKH SDSHU VR WKDW LW LV LQ

DV VPDOO SLHFHV DV SRVVLEOH� $GG WR WKH ZDUP ZDWHU�

VWLUULQJ VORZO\� .HHS DGGLQJ SDSHU DQG VWLUULQJ

XQWLO WKH PL[WXUH LV WKH FRQVLVWHQF\ RI WKLFN VRXS�

�$ KDQG PL[HU PLJKW EH XVHIXO LI WKH SDSHU LV QRW

OLTXHI\LQJ HDVLO\�� 3XW WKH OLG RQ WKH SLWFKHU DQG

VKDNH WR IXUWKHU OLTXHI\ WKH SDSHU� 7KHQ SRXU WKH

PL[WXUH LQWR WKH SDQ�

6OLS RQH RI WKH SLHFHV RI VFUHHQ GRZQ WKH VLGH RI WKH

SDQ DQG XQGHU WKH PL[WXUH� 0RYH LW JHQWO\ DURXQG

XQWLO LW LV FRYHUHG ZLWK DQ HYHQ OD\HU RI SDSHU� 7KHQ

OLIW LW RXW RI WKH SDQ� WDNLQJ FDUH WR NHHS LW OHYHO�

3ODFH WKH VFUHHQ RQ RQH HQG RI WKH

WRZHO DQG SODFH WKH RWKHU SLHFH RI VFUHHQ RQ WRS RI

WKH PL[WXUH� 7KHQ IROG WKH WRZHO RYHU WRS RI WKH

VHFRQG VFUHHQ DQG SUHVV GRZQ KDUG WR VTXHH]H WKH

ZDWHU RXW RI WKH PL[WXUH�

7DNH WKH WRZHO RII WKH WRS VFUHHQ DQG WKHQ FDUHIXOO\

UHPRYH WKH WRS VFUHHQ� 3ODFH WKH ERWWRP VFUHHQ

ZLWK LWV OD\HU RI SDSHU LQ D ZDUP SODFH WR GU\� :KHQ

LW LV GU\� FDUHIXOO\ VHSDUDWH WKH SDSHU IURP WKH

VFUHHQ�

([SHULPHQW E\ DGGLQJ VRPH OLTXLG ODXQGU\ VWDUFK�

VRPH (SVRP VDOWV� VRPH � FP OHQJWKV RI WKUHDG RU

VRPH RWKHU VXEVWDQFHV WR WKH SDSHU� &DQ FRORXUHG

SDSHU EH SURGXFHG� :LOO D OLWWOH DOFRKRO DGGHG

UHPRYH DQ\ RI WKH LQN IURP WKH SDSHU"

® 6WDUW D FODVV FRPSRVWLQJ SURMHFW� )LQG RXW ZKDW

W\SHV RI PDWHULDOV FDQ EH GHFRPSRVHG LQ D FRPSRVW

SLOH DQG ZKLFK PDWHULDOV VKRXOG EH DYRLGHG� )LQG

RXW WKH UHTXLUHPHQWV RI WKH FRPSRVW SURFHVV�

'HVLJQ D FRQWDLQHU WR EH XVHG LQ WKH FODVVURRP RU LQ

WKH VFKRRO\DUG� 0DNH VXUH WKDW WKH GHVLJQ HQVXUHV

WKDW DOO HVVHQWLDOV DUH SUHVHQW RU HDV\ WR PDLQWDLQ�

$UH WKHUH DQ\ LPSOLFDWLRQV IRU FRPPXQLW\ KHDOWK

SUREOHPV� H�J� UDWV RU PLFH"

2UJDQL]H D V\VWHP RI FROOHFWLQJ PDWHULDOV IRU XVH LQ

WKH FRPSRVW SLOH� $VVLJQ WDVNV IRU PDLQWDLQLQJ DQG

PRQLWRULQJ WKH FRPSRVWLQJ SURFHVV� 'HFLGH KRZ WKH

ILQLVKHG FRPSRVW ZLOO EH GLVWULEXWHG RU XVHG�

® &UHDWH D PRGHO RI D ZHOO�GHVLJQHG ODQGILOO� 'HYHORS

SRVWHUV ZKLFK GHVFULEH WKH VWUXFWXUH DQG IXQFWLRQ RI

HDFK FRPSRQHQW�

® :LWKRXW LQGLFDWLQJ WKH SXUSRVH RI WKLV DFWLYLW\� DVN

VWXGHQWV WR EULQJ D QRRQ EDJ OXQFK WR FODVV RQ D

VSHFLILF GD\� 'XULQJ WKH FODVV EHIRUH OXQFK� DVN WKH

VWXGHQWV WR PHDVXUH WKH PDVV RI WKHLU OXQFK �EDJ

DQG DOO�� DQG WKHQ WR HVWLPDWH KRZ PXFK RI WKDW

PDVV LV SDFNDJLQJ� $VN WKH VWXGHQWV WR VDYH DOO WKH

SDFNDJLQJ PDWHULDOV IURP WKHLU OXQFK IRU XVH LQ WKH

ILUVW SHULRG RI WKH DIWHUQRRQ�

'XULQJ WKH ILUVW DIWHUQRRQ SHULRG� DVN WKH VWXGHQWV

WR PHDVXUH WKH PDVV RI WKH SDFNDJLQJ" :KDW LV WKH

PDVV RI WKH PDWHULDOV ZKLFK FDQ EH UHXVHG" :KDW LV

WKH PDVV RI WKH PDWHULDOV ZKLFK FDQ EH UHF\FOHG"

:KDW LV WKH PDVV RI WKH H[FHVVLYH SDFNDJLQJ WKDW

FRXOG EH HOLPLQDWHG RU UHSODFHG ZLWK UHXVDEOH

PDWHULDOV"
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6HW JRDOV IRU UHGXFH WKH SDFNDJLQJ XVHG ZKHQ

OXQFKHV DUH SDFNDJHG IRU VFKRRO� $VN WKRVH SHRSOH

ZKR EULQJ OXQFK UHJXODUO\ WR VDYH DQG PHDVXUH WKH

PDVV RI WKH SDFNDJLQJ HDFK GD\ IRU WKH QH[W WZR

ZHHNV� 3UHVHQW WKH LQIRUPDWLRQ RQ WKH YDULRXV

PDVVHV RI SDFNDJLQJ PDWHULDOV IRU WKH WZR ZHHN

SHULRG RQ D JUDSK�

® $FWLYLWLHV � DQG � IURP WKH &(383 PRGXOH

3ODVWLFV LQ 2XU /LYHV GHDO ZLWK WKH XVH DQG UHXVH

RI SODVWLFV� DOWHUQDWLYH VXEVWDQFHV� DQG WKH

HFRQRPLFV RI SURGXFWLRQ DQG GLVWULEXWLRQ RI SODVWLFV

DQG DOWHUQDWLYHV�

® :ULWH VKRUW VRQJV ZLWK D UHVRXUFH�XVH PHVVDJH�

6HYHUDO H[DPSOHV DUH�

5HGXFH� UHXVH DQG UHF\FOH

5HGXFH� UHXVH DQG UHF\FOH

+HOS FRQVHUYH RXU UHVRXUFHV

5HGXFH� UHXVH DQG UHF\FOH

�WR WKH WXQH RI +DSS\ %LUWKGD\�

)RUHVWV� ZDWHU� VRLOV DQG JDV

/HW XV PDNH UHVRXUFHV ODVW

)LIW\ \HDUV DQG WKH\
OO EH JRQH

,I ZH GRQ
W FKDQJH ZKDW JRHV RQ

)RUHVWV� ZDWHU� VRLOV DQG JDV

/HW XV PDNH UHVRXUFHV ODVW

�WR WKH WXQH RI 7ZLQNOH 7ZLQNOH /LWWOH 6WDU�

0DNH PXVLFDO LQVWUXPHQWV IURP GLVSRVDEOH REMHFWV

DQG XVH WKHP WR DFFRPSDQ\ WKH VRQJV�

® 'LVFXVV WKH IROORZLQJ VWDWHPHQW� �(YHU\WKLQJ LQ

WKLV URRP HYHQWXDOO\ ZLOO EH UHF\FOHG� ODQGILOOHG� RU

IOXVKHG GRZQ D WRLOHW��



���

6FLHQFH��



���
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$GDSWDWLRQ�DQG�6XFFHVVLRQ

8QLW RYHUYLHZ

$ FXOWLYDWHG ILHOG GRHV QRW UHPDLQ IUHH RI SODQW OLIH IRU

ORQJ� $IWHU D IRUHVW ILUH� QHZ SODQWV VSULQJ XS WR

UHSODFH WKH EXUQHG WUHHV� :KHQ D QHZ URDG LV EXLOW�

WKH GLWFKHV GR QRW UHPDLQ VPRRWK� JUDGHG EDUH GLUW�

7KHVH DUH DOO H[DPSOHV RI WKH EHJLQQLQJ RI WKH SURFHVV

RI VXFFHVVLRQ� /LYLQJ RUJDQLVPV UHTXLUH DLU� VRLO�

ZDWHU� DQG KHDW IRU JURZWK� $QG ZKHQ WKH\ JURZ WKH\

DOWHU WKHLU HQYLURQPHQW� 6RPHWLPHV WKH\ QR ORQJHU ILW

LQ WKLV FKDQJHG HQYLURQPHQW�

:KDW FKDUDFWHULVWLFV RI RUJDQLVPV HQDEOH WKHP WR

VXUYLYH LQ D SDUWLFXODU HQYLURQPHQW" +RZ GR

RUJDQLVPV DOWHU WKH DELRWLF FRPSRQHQWV RI WKHLU

HQYLURQPHQW" +RZ GRHV WKLV DOWHUDWLRQ DIIHFW WKH

DELOLWLHV RI WKH SODQWV WR OLYH WKHUH" &DQ LQGLYLGXDO

RUJDQLVPV FKDQJH LI WKH FRQGLWLRQV FKDQJH" 7KHVH DUH

TXHVWLRQV DERXW DGDSWDWLRQ DQG VXFFHVVLRQ�

$GDSWDWLRQ LV QRW DERXW WKH FKDQJLQJ RI RUJDQLVPV WR

VXLW WKH HQYLURQPHQW� ,W
V DERXW RUJDQLVPV FKDQJLQJ

WKH HQYLURQPHQW HQRXJK WR EH DEOH WR VXUYLYH� RU

ILQGLQJ DQ HQYLURQPHQW WKDW GRHVQ
W QHHG FKDQJLQJ�

7KLV XQLW FRQWLQXHV WKH LQYHVWLJDWLRQ EHJXQ LQ WKH

(FRV\VWHPV XQLW LQ JUDGH �� 7KH FRQFHSWV LQWURGXFHG

LQ JUDGH � FDQ EH FRQVLGHUHG LQ PRUH GHSWK� DQG QHZ

FRQFHSWV LQWURGXFHG GXULQJ WKLV XQLW� 7KH JUDGH � XQLW

6DVNDWFKHZDQ �� (QYLURQPHQW H[WHQGV WKLV ORRN DW

WKH HQYLURQPHQW WR IRFXV RQ KRZ KXPDQV DUH WKH

SULPH DJHQWV RI VXFFHVVLRQ LQ WRGD\
V ZRUOG� 6XFFHVVLRQ

LV DQ RUJDQLF SURFHVV LQ ZKLFK

RUJDQLVPV DOWHU WKHLU HQYLURQPHQW� 6WXGHQWV DUH

DVNHG WR HYDOXDWH KRZ KXPDQ RUJDQLVPV KDYH

SDUWLFLSDWHG LQ WKH SURFHVV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ GHPDQGV WKDW

ZH FODULI\ RXU WKRXJKWV DQG LGHDV� 5HDGLQJ H[SRVHV XV

WR WKH WKRXJKWV DQG LGHDV RI RWKHUV� ,QFOXGLQJ ZULWLQJ

LQ VFLHQFH DFWLYLWLHV LV DQ LPSRUWDQW FRPSRQHQW RI WKH

VFLHQFH SURJUDP� 7KH ZULWLQJ PD\ EH H[SRVLWRU\�

QDUUDWLYH� RU SHUVRQDO DQG UHIOHFWLYH� 'LIIHUHQW PRGHV

VXLW GLIIHUHQW RSSRUWXQLWLHV DQG SXUSRVHV� 6WXGHQWV

VKRXOG EH HQFRXUDJHG WR UHDG QHZVSDSHU DQG

PDJD]LQH DUWLFOHV� QDUUDWLYH QRQILFWLRQ� DQG WH[WV�

7KURXJK UHDGLQJ DQG ZULWLQJ WKH\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� XQLTXH

%� FKDQJH

%� LQWHUDFWLRQ

%� RUJDQLVP

%�� F\FOH

%�� V\VWHP

%�� SRSXODWLRQ

%�� IXQGDPHQWDO HQWLWLHV

&� TXHVWLRQLQJ

&� LQIHUULQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� IRUPXODWLQJ PRGHOV

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

(� XVLQJ QDWXUDO HQYLURQPHQWV

(� PDQLSXODWLYH DELOLW\

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQWLQXRXV OHDUQHU

*� DYRFDWLRQ
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&RQFHSW GHYHORSPHQW

JUDGH �

� IDFWRUV LQIOXHQFLQJ SODQW JURZWK� DQG WKH KDELWDWV

RI SODQWV DQG DQLPDOV

JUDGH �

� VRLO FKDUDFWHULVWLFV

� WKH SUHVVXUHV RQ DQLPDO SRSXODWLRQV

JUDGH �

� KXPDQ LPSDFW RQ WKH HQYLURQPHQW

� FRQFHUQ IRU TXDOLW\ RI DLU� VRLO� DQG ZDWHU

JUDGH �

� LQWHUUHODWHGQHVV RI ELRWLF DQG DELRWLF FRPSRQHQWV RI

WKH HFRV\VWHP

JUDGH �

� UHTXLUHPHQWV IRU OLIH

JUDGH �

� IDFWRUV LQIOXHQFLQJ SODQW JURZWK

JUDGH �

� KXPDQ LPSDFW RQ WKH HFRV\VWHP

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H KRZ DELRWLF FRPSRQHQWV RI DQ HFRV\VWHP

VXSSRUW DQG LQIOXHQFH OLIH�

��� ,GHQWLI\ WKH QRQOLYLQJ FRQGLWLRQV DQG

FRPSRQHQWV RI WKH HFRVSKHUH WKDW LQIOXHQFH

OLIH�

��� 'LVFXVV WKH LQWHUUHODWLRQVKLSV DPRQJ WKH

QRQOLYLQJ FRPSRQHQWV�

��� $QDO\]H WKH UROH RI PDWWHU F\FOHV LQ DQ

HFRV\VWHP� FRQVLGHULQJ ERWK DELRWLF DQG ELRWLF

FRPSRQHQWV�

��� 5HFRJQL]H HQHUJ\ VRXUFHV DQG HQHUJ\ IORZV LQ

WKH HFRV\VWHP�

��� $SSUHFLDWH KRZ DELRWLF IDFWRUV LQIOXHQFH KRZ

SRSXODWLRQV ZKLFK GHYHORS�

��� ([DPLQH WKH EHKDYLRXUV DQG PHFKDQLVPV E\

ZKLFK RUJDQLVPV PDNH XVH RI� DQG FRH[LVW

ZLWK� WKH DELRWLF FRPSRQHQWV RI WKH HFRV\VWHP�

��� ([SORUH WKH EHKDYLRXUV DQG PHFKDQLVPV E\

ZKLFK RUJDQLVPV PDNH XVH RI DQG FRH[LVW ZLWK

RWKHU ELRWLF FRPSRQHQWV RI WKH HFRV\VWHP�

�� ([DPLQH KRZ OLYLQJ WKLQJV DOWHU WKHLU HQYLURQPHQW�

��� )LQG H[DPSOHV RI VXFFHVVLRQ LQ WKH HFRV\VWHPV

RI \RXU DUHD�

��� 2EVHUYH DQG GHVFULEH WKH UDWH RI

HQYLURQPHQWDO FKDQJH�

��� $VVHVV KRZ OLYLQJ RUJDQLVPV FRQWULEXWH WR

HQYLURQPHQWDO FKDQJH�

��� (YDOXDWH WKH HIIHFW RI VXFFHVVLRQ RQ

HFRV\VWHPV�

�� 'HYHORS D SRVLWLYH GLVSRVLWLRQ WR OLIHORQJ OHDUQLQJ�

�,/�

��� 3DUWLFLSDWH LQ OHDUQLQJ DFWLYLWLHV� LQGLYLGXDOO\

DQG DV PHPEHUV RI D FRRSHUDWLYH JURXS�

��� &RQWULEXWH WR WKH GHYHORSPHQW RI REMHFWLYHV

IRU OHDUQLQJ DFWLYLWLHV�

��� ,GHQWLI\� SODQ� DQG FRQGXFW DFWLYLWLHV�

��� 'HYHORS D ZLOOLQJQHVV WR WDNH ULVNV DV DQ

LQGHSHQGHQW OHDUQHU�
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6XJJHVWHG DFWLYLWLHV�

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® &UHDWH D PRGHO RU D PXUDO ZKLFK LOOXVWUDWHV WKH

ZDWHU F\FOH� +LJKOLJKW DOO WKH SODFHV ZKHUH WKH

ZDWHU F\FOH KDV DQ LPSDFW RU DQ HIIHFW RQ KXPDQ

OLIH�

)DFWRUV� $�� %�� %��� %��� &��� &��� )�� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� JURXS HYDOXDWLRQV�

UDWLQJ VFDOHV� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH OHDUQLQJ

JURXSV� UHSRUWV

® ,GHQWLI\ WKH VRXUFH�V� RI ZDWHU VXSSO\ IRU WKH

FRPPXQLW\ LQ ZKLFK \RXU VFKRRO LV ORFDWHG�

,QYHVWLJDWH ZKHWKHU WKHUH KDYH EHHQ RU DUH DQ\

WKUHDWV WR WKH TXDQWLW\ RU TXDOLW\ RI WKDW VXSSO\�

,GHQWLI\ WKH ELRWLF DQG WKH DELRWLF IDFWRUV ZKLFK

LQWHUDFW ZLWK WKH FRPPXQLW\
V VRXUFH�V� RI VXSSO\�

)DFWRUV� %�� %��� &�� &�� '�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ UHSRUW�

H[WHQGHG RSHQ UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFW�

LQWHUYLHZLQJ� UHDGLQJ IRU PHDQLQJ

® &UHDWH D PRGHO RU D PXUDO LOOXVWUDWLQJ WKH FDUERQ

F\FOH� +RZ GR WKH FDUERQ F\FOH DQG WKH ZDWHU F\FOH

LQWHUDFW ZLWK HDFK RWKHU RU LQIOXHQFH HDFK RWKHU"

)DFWRUV� $�� %�� %��� &��� &��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� KRPHZRUN� ZULWWHQ

DVVLJQPHQWV� REVHUYDWLRQ FKHFNOLVWV

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ� UHVHDUFK

SURMHFW� GLVFXVVLRQ

® )ROORZ WKH SUHYLRXV DFWLYLW\ ZLWK D FODVV GLVFXVVLRQ

FRPSDULQJ DQG FRQWUDVWLQJ KRZ KXPDQV FRSH ZLWK

WKHLU HQYLURQPHQW� $UH SK\VLFDO FKDUDFWHULVWLFV RU

EHKDYLRXUV PRUH LPSRUWDQW LQ KXPDQ DGDSWDWLRQ"

® /LVW RQ WKH ERDUG DOO SODQWV DQG DQLPDOV ZKLFK FDQ

EH IRXQG LQ WKH YLFLQLW\ RI WKH VFKRRO\DUG� $VN HDFK

JURXS WR SLFN RQH RUJDQLVP OLVWHG� )RU

WKH RUJDQLVP WKH\ KDYH VHOHFWHG� WKH\ VKRXOG

GHVFULEH WKH EHKDYLRXUV DQG WKH SK\VLFDO

FKDUDFWHULVWLFV ZKLFK KHOS WKH RUJDQLVP FRSH ZLWK

LWV HQYLURQPHQW� (DFK JURXS FDQ VKDUH LWV ILQGLQJV

DQG LGHDV ZLWK WKH ZKROH FODVV LQ WKH IRUP RI DQ

RUDO SUHVHQWDWLRQ LOOXVWUDWHG ZLWK RQH RU PRUH

SRVWHUV� 6SHFLHV LGHQWLILFDWLRQ LV QRW FULWLFDO �

ODEHOOLQJ WKHP DV $� %� &� HWF� ZRXOG VXIILFH�

® %UDLQVWRUP D OLVW RI DOO PLJUDWRU\ DQLPDOV� 7KH

5HVRXUFH 5HDGHU �EHLQJ UHGHYHORSHG� IURP

6DVNDWFKHZDQ 1DWXUDO 5HVRXUFHV LV D JRRG VRXUFH

RI LQIRUPDWLRQ RQ PLJUDWRU\ DQLPDOV LI WKH

EUDLQVWRUPHG OLVW FRPHV XS VKRUW� $VVLJQ RQH

DQLPDO WR HDFK SDLU RI VWXGHQWV LQ WKH FODVV� 6HOHFW

DQLPDOV VR WKDW D UDQJH RI DQLPDOV LV DOORWWHG� �7KLV

LV WR DYRLG UHSRUWV RQ WKH PDOODUG� WKH FDQYDVEDFN�

WKH JUHHQ�ZLQJHG WHDO� WKH EOXH�ZLQJHG WHDO� WKH

SLQWDLO� WKH ZRRG GXFN� WKH VKRYHOOHU� DQG WKH UXGG\

GXFN DV WKH RQO\ UHSRUWV SUHSDUHG��

(DFK JURXS RI WZR VKRXOG SUHSDUH D UHSRUW RXWOLQLQJ

WKH FKDUDFWHULVWLFV� KDELWV� DQG PLJUDWRU\ SDWK RU

KDELW RI WKHLU DQLPDO� (DFK SDLU VKRXOG SUHVHQW

WKHLU UHSRUW RUDOO\� XVLQJ D JOREH WR VKRZ WKH

PLJUDWRU\ SDWK RU KDELW� (DFK VWXGHQW LQ WKH FODVV

VKRXOG KDYH D FRS\ RI D ZRUOG PDS RQ ZKLFK WR

PDUN WKH PLJUDWRU\ SDWKV DV WKH\ DUH GHVFULEHG�

® 'XULQJ WKH FRXUVH RI WKH \HDU� DVVLJQ JURXSV WKH

UHVSRQVLELOLW\ IRU DVVHPEOLQJ DQG PRXQWLQJ D

EXOOHWLQ ERDUG GLVSOD\� $Q DSSURSULDWH FRQFHSW IRU

WKLV XQLW FRXOG EH HLWKHU D JUDVVODQG FRPPXQLW\� DQ

DVSHQ SDUNODQG FRPPXQLW\� RU D ERUHDO IRUHVW

FRPPXQLW\� ,QFOXGHG ZLWK SLFWXUHV DQG DUWLFOHV

DERXW WKH VHOHFWHG FRPPXQLW\ VKRXOG EH VWXGHQW�

FUHDWHG SRVWHUV H[SODLQLQJ WKH IXQFWLRQ RI HDFK

LPSRUWDQW HOHPHQW RI WKH FRPPXQLW\� 7KHVH

HOHPHQWV ZRXOG LQFOXGH VXFK WKLQJV DV WKH VXQ� DLU�

PRLVWXUH� VRLO� SURGXFHUV� YDULRXV FRQVXPHUV� DQG

GHFRPSRVHUV�

® &UHDWH D PRGHO RU D PXUDO LOOXVWUDWLQJ WKH QLWURJHQ

F\FOH� %H DEOH WR H[SODLQ WKH LPSRUWDQFH RI WKH

QLWURJHQ F\FOH WR RUJDQLVPV DQG WKH FRQFHSW RI


IL[LQJ
 QLWURJHQ�

® ,GHQWLI\ ILYH WR WHQ OLYLQJ RUJDQLVPV ZKLFK IRUP

VLJQLILFDQW SRSXODWLRQV LQ WKH DUHD LQ ZKLFK \RX

OLYH� ,GHQWLI\ WKH PDMRU OLQNV WR RWKHU OLYLQJ

RUJDQLVPV DQG WR WKH DELRWLF FRPSRQHQWV RI WKH

DUHD�
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® ,Q ODWH $SULO RU HDUO\ 0D\� FXOWLYDWH D VPDOO SORW RI

VRLO �SHUKDSV � PHWUH VTXDUH� LQ \RXU VFKRRO\DUG�

8VH D VSDGH DQG KRH WR PDNH VXUH WKDW WKH VRLO LV

ZHOO�WLOOHG WR D GHSWK RI DERXW �� FP� DQG LV

FRPSOHWHO\ IUHH RI SODQW JURZWK�

2EVHUYH WKH SORW RYHU D RQH RU WZR PRQWK SHULRG�

.HHS D UHFRUG RI WKH SODQW JURZWK �QXPEHU RI

VSHFLHV� SRSXODWLRQ RI HDFK VSHFLHV� ZKHWKHU

PHPEHUV RI WKH VSHFLHV DUH DOVR IRXQG LQ WKH

LPPHGLDWH QHLJKERXUKRRG RI WKH SORW�� ,I SRVVLEOH

FRPSDUH WKH VFKRRO\DUG SORW WR SODQW JURZWK LQ

RWKHU GLVWXUEHG VRLOV LQ WKH FRPPXQLW\� VXFK DV

EXLOGLQJ FRQVWUXFWLRQ VLWHV� DEDQGRQHG ORWV RU

JDUGHQV� FOHDUFXW IRUHVW VLWHV� URDG FRQVWUXFWLRQ

DUHDV� DQG VR RQ�

,I SRVVLEOH� OHDYH WKH SORW XQGLVWXUEHG RYHU WKH

VXPPHU DQG DVN WKH JUDGH HLJKW FODVV RI WKH QH[W

VFKRRO \HDU WR REVHUYH WKH SORW DQG WKHQ FUHDWH WKHLU

RZQ QHZ SORW LQ WKH VSULQJ� 2YHU WKH \HDUV� WKLV

FRXOG FUHDWH D ORQJLWXGLQDO VWXG\ RI VFKRRO\DUG

VXFFHVVLRQ�

® ,QYHVWLJDWH KRZ OLFKHQV DUH LQYROYHG LQ VXFFHVVLRQ�

)LQG VRPH URFNV ZLWK OLFKHQ RQ WKHP� ([DPLQH WKH

OLFKHQ
V FKDUDFWHULVWLFV DQG JURZWK SDWWHUQ� DQG WKH

URFN VXUIDFH XQGHU WKH OLFKHQ� ,V WKHUH HYLGHQFH

WKDW WKH OLFKHQV KDYH KDG DQ HIIHFW RQ WKH URFN"

® *R RQ D KLNH WR D QHDUE\ SDUN� RSHQ ILHOG� DVSHQ

JURYH� RU IRUHVW� ,GHQWLI\ WKH SODQWV DQG DQLPDOV

WKDW LQKDELW WKH DUHD� +RZ DUH WKH\ DGDSWHG

�VXLWHG� WR OLYH LQ WKDW VSDFH� DQG RFFXS\ WKH QLFKH

WKH\ GR"

® &UHDWH D PXUDO ZKLFK VKRZV KRZ VXFFHVVLRQ ZRXOG

SURFHHG RQ D EDUH VDQG KLOO LQ WKH *UHDW 6DQG +LOOV

DUHD RI VRXWKHUQ 6DVNDWFKHZDQ� 2WKHU PXUDOV

FRXOG EH FUHDWHG WR VKRZ VXFFHVVLRQ RQ DQ

DEDQGRQHG ILHOG LQ WKH 0LOHVWRQH DUHD� DQ

DEDQGRQHG ILHOG LQ WKH +HSEXUQ DUHD� DQG RQ D

FOHDUFXW IRUHVW DUHD QHDU +XGVRQ %D\�

® ,I D IRXU ZKHHO GULYH YHKLFOH RU D WUDLO ELNH LV GULYHQ

DFURVV D VDQG GXQH FRPPXQLW\� WKH ZKROH

FRPPXQLW\� QRW MXVW WKDW SDUW RI LW LQ WKH WUDFNV RI

WKH YHKLFOH� PD\ EH GHVWUR\HG� ,I WKH VDPH YHKLFOHV

DUH GULYHQ DFURVV D SDWFK RI IHVFXH SUDLULH RU

WKURXJK D VSUXFH IRUHVW� WKHUH PD\ EH RQO\ PLQLPDO

GDPDJH WR WKH SODQWV VTXDVKHG E\ WKH WLUHV� :K\ LV

WKHUH VXFK D GLIIHUHQFH"

® $QDO\]H WZR GLVWLQFW HQYLURQPHQWV LQ WHUPV RI WKH

DELRWLF IDFWRUV ZKLFK JLYH WKHP WKHLU FKDUDFWHU� $

KLOO ZLWK D QRUWK IDFLQJ VORSH DQG D VRXWK IDFLQJ

VORSH LV H[DPSOH RI D SODFH ZKHUH GLVWLQFW

HQYLURQPHQWV PD\ EH IRXQG FORVH WR HDFK RWKHU�

2WKHUV PLJKW EH WKH PDUJLQ RI D VORXJK FRPSDUHG

WR D JUDVV\ GLWFK� RU WKH SOD\ DUHD RI WKH VFKRRO

FRPSDUHG WR D ODZQ�
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7KH�0RYLQJ�&UXVW

8QLW RYHUYLHZ

7KH WKHRU\ RI SODWH WHFWRQLFV� DV DQ H[SODQDWLRQ RI ERWK

SK\VLFDO IHDWXUHV RI WKH FRQWLQHQWV DQG RI WKH VWUDWD

ZKLFK PDNH XS WKH FRQWLQHQWV� LV DQ H[FHOOHQW H[DPSOH

RI KLVWRULFDO VFLHQFH� 7KH WKHRU\ LV FRQVWUXFWHG IURP

H[LVWLQJ HYLGHQFH DQG GDWD DQG LV QRW DPHQDEOH WR

HPSLULFDO WHVWLQJ� &RPSXWHU PRGHOOLQJ LV DV FORVH DV

RQH FDQ FRPH WR UHFRQVWUXFWLRQ RI WKH (DUWK
V SDVW�

7KH WKHRU\ LV D SRZHUIXO WRRO WR HQOLJKWHQ XV DERXW WKH

JHRORJLFDO KLVWRU\ RI 6DVNDWFKHZDQ� +RZ GLG XUDQLXP

FRPH WR EH GHSRVLWHG LQ WKH $WKDEDVFD %DVLQ" +RZ

FRXOG WKHUH KDYH EHHQ PRXQWDLQ UDQJHV WKURXJK

6DVNDWFKHZDQ" :KHUH GLG WKH YDVW EHGV RI SRWDVK

FRPH IURP" :DV (VWHYDQ LQ WKH SDVW LQ D WURSLFDO

FOLPDWH WKDW ZRXOG KDYH VXSSRUWHG YHJHWDWLRQ WR

SURGXFH FRDO WR EH PLQHG WRGD\"

7KLV XQLW KDV VWURQJ WLHV WR WKH JUDGH � FRUH XQLW

5HQHZDEOH 5HVRXUFHV LQ 6DVNDWFKHZDQ DQG WR WKH

JUDGH � RSWLRQDO XQLW 5HVRXUFH 8VH� 6LQFH WKH

GHSRVLWV RI FRDO� QDWXUDO JDV� DQG SHWUROHXP DUH WKH

UHVXOWV RI JHRORJLF SURFHVVHV� DQG UHVRXUFH XVH SROLF\

GHDOV ZLWK WKHVH IRVVLO IXHOV DQG RWKHU PLQHUDO

UHVRXUFHV� WKHVH WKUHH XQLWV FRXOG EH LQWHJUDWHG�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV DQG

PDJD]LQHV� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH

FODVV LQ WKH IRUP RI VWRULHV� OHWWHUV WR SHHUV� DQG

QHZVSDSHU DUWLFOHV DUH ZD\V E\ ZKLFK VWXGHQWV PD\

UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH

DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

:ULWLQJ DQG LOOXVWUDWLQJ D ERRNOHW RQ RQH RI

6DVNDWFKHZDQ
V PLQLQJ LQGXVWULHV RU RQ VRPH SKDVH RI

RQH RI WKRVH LQGXVWULHV LV DQ H[DPSOH RI D FKDOOHQJH

DFWLYLW\� )RU H[DPSOH� D ERRNOHW PLJKW IRFXV RQ

GHVFULELQJ KRZ SRWDVK LV SURGXFHG IURP WKH RUH WKDW LV

PLQHG�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� KROLVWLF

$� SUREDELOLVWLF

%� LQWHUDFWLRQ

%� RUGHUOLQHVV

%� IRUFH

%�� FDXVH�HIIHFW

%�� F\FOH

%�� PRGHO

%�� V\VWHP

%�� WKHRU\

%�� VFDOH

&� FODVVLI\LQJ

&� TXHVWLRQLQJ

&� LQIHUULQJ

&�� SUHGLFWLQJ

&�� IRUPXODWLQJ PRGHOV

&�� DQDO\]LQJ

'� VFLHQFH DQG WHFKQRORJ\

(� XVLQJ DXGLRYLVXDO DLGV

(� FRPSXWHU LQWHUDFWLRQ

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� TXHVWLRQLQJ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

*� LQWHUHVW

*� FRQWLQXRXV OHDUQHU
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&RQFHSW GHYHORSPHQW

JUDGH �

� UHFRJQL]H WKH H[LVWHQFH RI YDULRXV ODQGIRUPV RQ D

VSKHULFDO (DUWK

JUDGH �

� UHLQIRUFH WKH UHFRJQLWLRQ RI WKH (DUWK DV D VSKHUH

� GHVFULEH IHDWXUHV RI WKH PDQWOH DQG FUXVW

JUDGH �

� HYLGHQFH DQG LQIHUHQFHV DERXW WKH (DUWK
V KLVWRU\

JUDGH �

� SODWH WHFWRQLFV

� UHODWLRQ RI HDUWKTXDNHV DQG YROFDQRHV WR SODWH

PRYHPHQW

JUDGH �

� IRUPDWLRQ DQG H[WUDFWLRQ RI FRDO� QDWXUDO JDV DQG

SHWUROHXP GHSRVLWV RI 6DVNDWFKHZDQ

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH FRQFHSW DQG WKHRU\ RI GULIWLQJ

FRQWLQHQWV�

��� 'HVFULEH WKH FRQFHSW RI 3DQJDHD�

��� 'LVFXVV WKH HYLGHQFH IRU WKH H[LVWHQFH RI

3DQJDHD�

��� &RQVLGHU ZKDW IRUFHV PLJKW FDXVH WKH

FRQWLQHQWDO SODWHV WR PRYH�

�� ,QYHVWLJDWH WKH HIIHFWV SURGXFHG E\ PRYLQJ FUXVWDO

SODWHV�

��� ,GHQWLI\ UHJLRQV ZKHUH SODWHV DUH FROOLGLQJ�

VHSDUDWLQJ� RU VOLGLQJ DORQJ HDFK RWKHU�

��� 'HVFULEH WKH UHODWLRQVKLS EHWZHHQ WKH

FROOLVLRQ RU VOLGLQJ RI SODWHV DQG WKH

RFFXUUHQFH RI HDUWKTXDNHV� YROFDQRHV� RU

PRXQWDLQ EXLOGLQJ�

��� &ODVVLI\ URFNV DFFRUGLQJ WR WKHLU VRXUFH�

�� 5HODWH WKH JHRORJLFDO KLVWRU\ RI 6DVNDWFKHZDQ WR

WKH PRYHPHQW RI WKH 1RUWK $PHULFDQ SODWH�

��� 7UDFH WKH ODWLWXGH RI 6DVNDWFKHZDQ WKURXJK

WKH YDULRXV JHRORJLFDO HUDV�

��� 'HVFULEH KRZ WKH HYLGHQFH RI IRVVLOV DQG W\SHV

RI URFNV DUH XVHG WR LQIHU DQFLHQW FRQGLWLRQV�

��� /RFDWH ZKHUH YDULRXV W\SHV RI EHGURFN DUH

H[SRVHG WR WKH VXUIDFH LQ 6DVNDWFKHZDQ�

��� 'HVFULEH KRZ WKH JHRORJLFDO KLVWRU\ RI

6DVNDWFKHZDQ KDV KHOSHG VKDSH WKH SK\VLFDO�

ELRWLF� DQG KXPDQ�FXOWXUDO SDQRUDPD RI

6DVNDWFKHZDQ�

��� ([DPLQH WKH GHSRVLWLRQ DQG H[WUDFWLRQ RI

SRWDVK IURP VHGLPHQWV RI WKH 'HYRQLDQ

SHULRG�

�� 8QGHUVWDQG DQG XVH WKH YRFDEXODU\� VWUXFWXUHV DQG

IRUPV RI H[SUHVVLRQ ZKLFK FKDUDFWHUL]H WKH VWXG\ RI

HDUWK VFLHQFH� �&20�

��� 8VH H[SUHVVLYH ODQJXDJH WR HQKDQFH

XQGHUVWDQGLQJ RI HDUWK KLVWRU\�

��� ,QWHUSUHW GLDJUDPV� FKDUWV� DQG JUDSKV ZKLFK

VXSSO\ HYLGHQFH RI SODWH DFWLYLW\�

��� 5HFRJQL]H KRZ HYLGHQFH LV LQWHUSUHWHG WR VKRZ

WKH H[LVWHQFH RI WHFWRQLF SODWHV�

�� 8QGHUVWDQG KRZ NQRZOHGJH LV FUHDWHG� HYDOXDWHG�

UHILQHG DQG FKDQJHG ZLWKLQ VFLHQFH� �&&7�

��� ([SODLQ KRZ JHRORJLFDO HYLGHQFH LV XVHG WR

LQWHUSUHW WKH KLVWRU\ RI WKH ODQG�

��� $QDO\]H WKH GHYHORSPHQW RI WKH SHUVRQDO

NQRZOHGJH RI JHRORJLFDO KLVWRU\�

��� 'HVLJQ PRGHOV DQG DQDORJLHV ZKLFK LOOXVWUDWH

XQGHUVWDQGLQJ RI WKH FRQFHSWV�
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6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 8VH FDVK UHJLVWHU WDSH WR SUHSDUH D WLPHOLQH

LQGLFDWLQJ KLJKOLJKWV RI 6DVNDWFKHZDQ JHRORJLFDO

KLVWRU\ IURP ���� ELOOLRQ \HDUV WR WKH SUHVHQW�

'LVFXVV WKH XVH RI VFDOH LQ VXFK GLDJUDPV� ,I WKH

WDSH LV ��� PHWUHV ORQJ� WKHQ � PP LV � PLOOLRQ

\HDUV� 7KLV VXJJHVWV WKDW D SLHFH ORQJHU WKDQ ��� P

ZLOO EH QHFHVVDU\� +RZ DERXW �� PHWUHV" 7KHQ � FP

LV D PLOOLRQ \HDUV� +RZ PXFK WLPH KDV WKHUH EHHQ

VLQFH WKH ODVW LFH DJH VWDUWHG" 6LQFH LW HQGHG" :KDW

OHQJWKV RI WDSH GR WKHVH WLPH SHULRGV UHSUHVHQW"

$V DQ H[WHQVLRQ WR WKLV DFWLYLW\� GLYLGH WKH WLPHOLQH

LQWR IURP ����� �GD\V�� ,I �� �GD\V� DUH XVHG IRU ���

ELOOLRQ \HDUV� WKHQ � �GD\� UHSUHVHQWV DERXW ���

PLOOLRQ \HDUV� 7KHQ DVVLJQ D JURXS RI WKHVH GD\V WR

HDFK ZRUNLQJ JURXS LQ \RXU FODVV� ,I \RX KDYH HLJKW

JURXSV HDFK JURXS ZRXOG JHW WZR GD\V DQG RQH

JURXS WKUHH GD\V� *URXS $ FRXOG KDYH GD\ � ����� E

\ WR ���� E \�� GD\ �� DQG GD\ �� � DQG VR RQ� $VN

HDFK JURXS WR ZULWH QHZV UHOHDVHV WR GHVFULEH WKHLU

�GD\V� LQ JHRORJLFDO KLVWRU\� 7KH QHZV UHOHDVH IRU

HDFK GD\ FRXOG WKHQ EH UHDG RU SRVWHG DW WKH

EHJLQQLQJ RI HDFK GD\�

)DFWRUV� $�� $�� %�� %��� %��� &�� &��� )�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DVVHVVPHQW�

DQHFGRWDO UHFRUGV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ�

FRRSHUDWLYH OHDUQLQJ JURXSV

® :ULWH �JHRORJLFDO QHZV LWHPV� GHVFULELQJ PDMRU

HYHQWV RI JHRORJLFDO KLVWRU\� 7KHVH LWHPV FDQ EH

SRVWHG DORQJ WKH WLPHOLQH� 8VH VWRULHV FOLSSHG IURP

QHZVSDSHUV DV PRGHOV IRU WKHVH DFFRXQWV�

)DFWRUV� $�� %��� %��� &�� &��� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

UDWLQJ VFDOHV� SHHU DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� IRFXVHG LPDJLQJ�

UHVHDUFK SURMHFW

® ,I \RX FRXOG OLYH DW DQ\ WLPH LQ 6DVNDWFKHZDQ
V

SDVW� ZKHQ ZRXOG WKDW EH" 3UHWHQG \RX DUH D

SDVVHQJHU LQ D WLPH PDFKLQH WKDW FRXOG WDNH \RX WR

DQ\ WLPH GXULQJ WKH ODVW � ELOOLRQ \HDUV�

:ULWH DQ DFFRXQW RI WKH FOLPDWH� WHUUDLQ� YHJHWDWLRQ�

DQLPDO OLIH� DQG ZKDW \RX ZRXOG KDYH WR GR WR

VXUYLYH�

)DFWRUV� $�� %�� &�� &�� &��� *�

2EMHFWLYHV� ���� ��� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQW

,QVWUXFWLRQDO 0HWKRGV� HVVD\V

® :ULWH WKH VWRU\ RI D WLPH WUDYHOOHU ZKR ZDV

PLVWDNHQO\ GURSSHG DW VRPH SRLQW LQ WKH SDVW� :KDW

FOLPDWH� WHUUDLQ� YHJHWDWLRQ� RU DQLPDO OLIH ZRXOG EH

HQFRXQWHUHG"

® $ ILHOG WULS WR WKH 6DVNDWFKHZDQ 0XVHXP RI

1DWXUDO +LVWRU\ ZRXOG EH D JRRG ZD\ WR HLWKHU

LQWURGXFH WKLV VWXG\ RI WKH JHRORJLFDO KLVWRU\ RI

6DVNDWFKHZDQ RU WR VXPPDUL]H LW� ,W LV FRQVWUXFWHG

LQ WKH IRUP RI D WLPHOLQH IURP ���� ELOOLRQ \ WR WKH

SUHVHQW� $QRWKHU VLWH WKDW \RX FRXOG FRQWDFW IRU D

WRXU LV WKH 6XEVXUIDFH *HRORJLFDO /DERUDWRU\ LQ

5HJLQD DW ���������

® ,Q JUDGH �� WKH XQLW )RVVLOV DQG 5RFNV KDV DQ

DFWLYLW\ ZKHUH VWXGHQWV ORRN IRU IRVVLOV LQ WKH

EXLOGLQJ VWRQH XVHG LQ WKH FRPPXQLW\� 7\QGDOO

VWRQH� ZKLFK LV D W\SH RI OLPHVWRQH IURP 7\QGDOO�

0DQLWRED LV HVSHFLDOO\ ULFK LQ IRVVLOV� $ FODVV SURMHFW

PLJKW EH WR LGHQWLI\ DQG UHFRUG ORFDWLRQV RI IRVVLOV

LQ WKH VWRQH RI EXLOGLQJV LQ WKH FRPPXQLW\� VNHWFK

WKH IRVVLOV DV WKH\ DSSHDU LQ WKH VWRQH DQG DV WKH\

DSSHDUHG DV OLYLQJ RUJDQLVPV� ,QFOXGH ZLWK HDFK VHW

RI VNHWFKHV D GHVFULSWLRQ RI WKH QLFKH�V� DQG KDELWDW

RI WKH RUJDQLVP� %LQG DOO WKLV LQIRUPDWLRQ LQWR D

ERRNOHW WR SUHVHQW WR WKH VFKRRO IRU WKH IRXUWK JUDGH

WHDFKHUV WR XVH ZLWK WKHLU FODVVHV�

® &RQVWUXFW SDSLHU�PkFKp PRGHOV ZKLFK VKRZ WKH

ODQGV� ULYHUV� DQG ERGLHV RI ZDWHU LQ 6DVNDWFKHZDQ

GXULQJ WKH YDULRXV JHRORJLFDO SHULRGV� ,I HDFK JURXS

GRHV D GLIIHUHQW SHULRG� D VHULHV ZKLFK VKRZ

6DVNDWFKHZDQ WKURXJK WLPH FDQ EH SURGXFHG� $

FRPSDQLRQ WR WKLV PLJKW EH D VNHWFK RI WKH

FRQWLQHQWV VKRZLQJ WKH ORQJLWXGH DQG ODWLWXGH RI

6DVNDWFKHZDQ GXULQJ HDFK JHRORJLFDO SHULRG� %RRNV

IRU UHVHDUFK DUH *HRORJ\ RI 6DVNDWFKHZDQ � $

+LVWRULFDO $SSURDFK �*RUGRQ� ������ $WODV RI

6DVNDWFKHZDQ �5LFKDUGV� ������ DQG *HRORJLFDO

+LVWRU\ RI 6DVNDWFKHZDQ �6WRUHU� ������
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® &RQVWUXFW DQ RYHUOD\ PRGHO RI WKH JHRORJLFDO VWUDWD

DV GHVFULEHG LQ *HRORJ\ RI 6DVNDWFKHZDQ � $

+LVWRULFDO $SSURDFK �*RUGRQ� ������ SDJHV ������ ,I

VWUDWD UHSUHVHQWDWLRQV DUH DWWDFKHG WR WKH ERUGHU

ZKLFK KDV WKH ORQJHVW XQGHUO\LQJ VWUHWFK RI URFN

IURP WKDW SHULRG� WKH PRGHO ZLOO EH VWURQJHU� )RU

H[DPSOH� &DPEULDQ URFNV XQGHUOLH PRVW RI WKH

ZHVWHUQ ERUGHU RI 6DVNDWFKHZDQ XS WR DERXW ��( 1�

ODWLWXGH EXW UHDFK WKH HDVWHUQ ERUGHU RQO\ LQ WKH

H[WUHPH VRXWKHDVW FRUQHU RI WKH SURYLQFH� $WWDFK

WKH &DPEULDQ OD\HU RYHUOD\ DORQJ WKH ZHVWHUQ

ERUGHU RI WKH SURYLQFH� 7KH 6LOXULDQ RYHUOD\ VKRXOG

EH DWWDFKHG DORQJ WKH HDVWHUQ ERUGHU�

® :KDW HYLGHQFH LV WKHUH WRGD\ WR VKRZ WKDW WKH

FRQWLQHQWV ZHUH RQFH OLQNHG WRJHWKHU LQ D GLIIHUHQW

DUUDQJHPHQW" :KDW DUH WKH URRW ZRUGV RI WKH QDPH

3DQJDHD"

® 7KH 1RUWK $WODQWLF 2FHDQ LV ZLGHQLQJ DW WKH UDWH RI

DERXW �� PP SHU \HDU� 7KH RFHDQ LV QRZ DERXW ����

NP ZLGH� (YLGHQFH VXJJHVWV WKDW DW RQH SRLQW

(XURSH DQG 1RUWK $PHULFD ZHUH MRLQHG� ,I WKH

VSUHDGLQJ RI WKH 0LG�$WODQWLF ULGJH LV UHVSRQVLEOH

IRU WKH VHSDUDWLRQ DQG LV SURFHHGLQJ DW WKH VDPH

UDWH WRGD\ DV LQ WKH SDVW� KRZ PDQ\ \HDUV DJR

ZRXOG WKH 1RUWK $PHULFDQ FRQWLQHQW DQG WKH

(XURSHDQ FRQWLQHQW KDYH EHHQ WRXFKLQJ" 'XULQJ

ZKDW JHRORJLFDO SHULRG ZRXOG WKH\ KDYH VWDUWHG

VHSDUDWLQJ" 0DUN WKLV HYHQW RQ \RXU WLPHOLQH RI

JHRORJLFDO KLVWRU\� LI \RX KDYH RQH�

® 5ROO � GLIIHUHQW FRORXUV RI 3OD\GRXJK� RU SODVWLFLQH

LQWR IODW VKHHWV DERXW � FP WKLFN� &XW WKH VKHHWV WR

IRUP VWULSV DERXW �� FP E\ � FP� 6WDFN WKUHH VWULSV

RI GLIIHUHQW FRORXU VHSDUDWHG ZLWK ZD[ SDSHU�

3UHVVXUH IURP WKH HQGV WRZDUG WKH PLGGOH ZLOO

FDXVH WKH PRGHO WR GHIRUP� VKRZLQJ WKH HIIHFWV RI

SUHVVXUH RQ URFN VWUDWD�

® %XLOG FURVV�VHFWLRQDO PRGHOV WR VKRZ WKH SURFHVVHV

RI VXEGXFWLRQ� PRXQWDLQ EXLOGLQJ� RFHDQ ULGJH

VSUHDGLQJ� YROFDQLF DFWLRQ� EORFN IDXOWLQJ� DQG RWKHU

JHRORJLFDO SKHQRPHQD�

® :ULWH D WRXULVW EURFKXUH IRU SHRSOH ZKR ZLOO EH

YLVLWLQJ 0W� 6W� +HOHQV� ,QFOXGH GHVFULSWLRQV RI ZKDW

WKH\ VKRXOG ORRN IRU DQG GLDJUDPV ZKLFK H[SODLQ

WKH VWUXFWXUH� HUXSWLRQ DQG HIIHFWV RI WKH YROFDQR�

([SODLQ ZKDW JHRORJLFDO SURFHVVHV SURGXFHG 0W� 6W�

+HOHQV�

® 'UDZ D VHULHV RI PDSV ZKLFK VKRZ WKH ODWLWXGH DQG

QRUWK�VRXWK RULHQWDWLRQ RI 6DVNDWFKHZDQ DW YDULRXV

WLPHV GXULQJ JHRORJLFDO KLVWRU\� 2QFH

WKH PDSV KDYH EHHQ GUDZQ� PDNH D SRVWHU ZKLFK

VKRZV D OLQH JUDSK RI WKH ODWLWXGH RI \RXU VFKRRO

YHUVXV WLPH�

® :KDW LV WKH EHGURFN XQGHU \RXU VFKRRO" &DQ \RX

ILQG VDPSOHV RI WKLV PDWHULDO" $UH WKHUH IRVVLOV

IRXQG LQ WKLV EHGURFN" ,I VR� ZKDW W\SH RI IRVVLOV DUH

WKHUH" )URP KRZ PDQ\ JHRORJLFDO HUDV ZRXOG \RX

ILQG URFN LI \RX GULOOHG VWUDLJKW GRZQ WKURXJK WKH

FUXVW XQGHU \RXU VFKRRO" +RZ WKLFN LV WKH FUXVW

XQGHU \RXU VFKRRO"

® :K\ ZHUH WKH JODFLHUV RI WKH LFH DJHV DEOH WR JULQG

WKH EHGURFN RI 6RXWKHUQ 6DVNDWFKHZDQ WR SURGXFH

WKLFN VRLOV� EXW QRW DEOH WR JULQG WKH EHGURFN RI

1RUWKHUQ 6DVNDWFKHZDQ WR SURGXFH VRLOV"

® :KDW DUH WKH /D5RQJH DQG )OLQ )ORQ YROFDQLF

LVODQG DUFV" :KHQ ZHUH WKH YROFDQRV DFWLYH" :KDW

HIIHFW GRHV WKH DUF KDYH RQ WKH PLQHUDOV LQ WKDW

DUHD WRGD\"

® ,PDJLQH WKDW \RX FRXOG FXW WKH SURYLQFH YHUWLFDOO\

LQ DQ HDVW�ZHVW GLUHFWLRQ WKURXJK \RXU VFKRRO� DQG

WKHQ YHUWLFDOO\ LQ D QRUWK�VRXWK GLUHFWLRQ WKURXJK

\RXU VFKRRO� 7KLV ZRXOG OHDYH \RXU VFKRRO VLWWLQJ DW

WKH FRUQHU RI D JLDQW FURVV�VHFWLRQ RI WKH SURYLQFH�

&RQVWUXFW D PRGHO VKRZLQJ WKH VWUDWD RI URFN IURP

WKH VXUIDFH WR WKH ORZHVW VWUDWXP RI EHGURFN� %H

SUHSDUHG WR GHVFULEH RQH LPSRUWDQW IHDWXUH RI HDFK

VWUDWXP WR WKH UHVW RI WKH FODVV� )RU HDFK JHRORJLFDO

SHULRG� SUHSDUH WZR WULYLD TXHVWLRQV IRU XVH LQ D

JDPH�

® 8VH WKH 6DVNDWFKHZDQ 5HVRXUFH 6HULHV NLW 3RWDVK

GXULQJ WKLV XQLW� 5HODWH WKH PLQLQJ RI SRWDVK WR WKH

JHRORJLFDO VWDWH RI 6DVNDWFKHZDQ GXULQJ WKH

'HYRQLDQ SHULRG�

® 7KH -DQXDU\ ���� 1DWLRQDO *HRJUDSKLF LV D VSHFLDO

LVVXH GHDOLQJ ZLWK GLQRVDXUV� 7KH PDS LQFOXGHG LQ

WKH PDJD]LQH VKRZV WKH 1RUWK $PHULFDQ FRQWLQHQW

�� PLOOLRQ \HDUV DJR� $UWLFOHV GLVFXVV WKH SUREOHP RI

WKH H[WLQFWLRQ RI WKH GLQRVDXUV� ,QFOXGHG LQ WKH

LVVXH LV D GLVFXVVLRQ RI FRQWLQHQWDO GULIW WKHRU\ DV LW

UHODWHV WR WKH PDWWHU RI FOLPDWH FKDQJH DV D SRVVLEOH

FDXVH IRU H[WLQFWLRQ�
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6ROXWLRQV

8QLW RYHUYLHZ

0DQ\ RI WKH VXEVWDQFHV ZKLFK ZH XVH HYHU\ GD\ DUH

VROXWLRQV� 7KLV XQLW SURYLGHV VWXGHQWV ZLWK D FKDQFH WR

VHH KRZ WKH SURSHUWLHV ZKLFK ZH YDOXH LQ WKH

VXEVWDQFHV ZH XVH DUH SURGXFHG E\ PL[LQJ WZR RU PRUH

SXUH VXEVWDQFHV� 6WXGHQWV ZLOO FRPSDUH VROXWLRQV WR

RWKHU W\SHV RI PL[WXUHV DQG REVHUYH VRPH RI WKH

FKHPLFDO DQG SK\VLFDO SURSHUWLHV RI VROXWLRQV LQ WKLV

XQLW�

,W DOVR SURYLGHV DQ RSSRUWXQLW\ WR H[DPLQH WKH EHQHILWV

DQG SUREOHPV RI ZDWHU DV D VROYHQW� )RU H[DPSOH�

GLVVROYHG R[\JHQ LV YLWDO WR PDQ\ DTXDWLF RUJDQLVPV�

%XW WKH VDPH ZDWHU PD\ DOVR FDUU\ FRQWDPLQDQWV

ZKLFK PD\ KDUP WKHVH VDPH RUJDQLVPV� RU ZKLFK PD\

SUHYHQW WKH ZDWHU IURP FDUU\LQJ D VXIILFLHQW VXSSO\ RI

GLVVROYHG R[\JHQ�

7KH H[SHFWDWLRQ LV WKDW V\PEROV IRU HOHPHQWV DQG

IRUPXODV IRU FRPSRXQGV ZLOO EH XVHG WR EXLOG RQ WKH

H[SHULHQFHV WKH VWXGHQWV KDG ZLWK WKHVH WRROV LQ JUDGH

VL[� :RUG HTXDWLRQV ZLOO EH VXIILFLHQW WR GHVFULEH WKH

FRPSRQHQWV RI FKHPLFDO UHDFWLRQV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV DQG

MRXUQDOV� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH

FODVV XVLQJ YDULHG IRUPDWV VXFK DV UHFLSHV� GLUHFWLRQV�

VWRULHV� DQG FKDUWV DUH ZD\V WKURXJK ZKLFK VWXGHQWV

PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI

VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH

WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� ,QGLYLGXDO RU VPDOO JURXS SURMHFWV JLYH

VWXGHQWV D FKDQFH WR SLFN D WRSLF RI SHUVRQDO LQWHUHVW�

DQG WKURXJK UHVHDUFK� EULQJ EDFN WR WKH FODVV

LQIRUPDWLRQ DQG SHUVSHFWLYHV ZKLFK LW ZRXOG EH

LPSRVVLEOH IRU HYHU\RQH LQ WKH FODVV WR GLVFRYHU

LQGLYLGXDOO\� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� SXEOLF�SULYDWH

$� UHSOLFDEOH

$� HPSLULFDO

%� RUGHUOLQHVV

%� IRUFH

%�� HQHUJ\�PDWWHU

%�� V\VWHP

&� FODVVLI\LQJ

&� FRPPXQLFDWLQJ

&� XVLQJ QXPEHUV

&� K\SRWKHVL]LQJ

&�� LQWHUSUHWLQJ GDWD

&�� DQDO\]LQJ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

(� PDQLSXODWLYH DELOLW\

(� PHDVXULQJ YROXPH

(�� PHDVXULQJ PDVV

)� TXHVWLRQLQJ

)� UHVSHFW IRU ORJLF

)� GHPDQG IRU YHULILFDWLRQ

*� FRQILGHQFH

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� LQWURGXFWLRQ WR WKH VWDWHV RI PDWWHU

JUDGH �

� FKDUDFWHULVWLFV RI VRPH VROXWLRQV

JUDGH �

� VROXWLRQV DV FKHPLFDO UHDFWDQWV DQG DV D KROGLQJ

SKDVH IRU UHDFWLRQ SURGXFWV

JUDGH �

� LPSDFW RI SROOXWDQWV LQ ZDWHU RQ ZDWHU XVH

JUDGH ��

� DQDO\VLV RI ZDWHU IRU SROOXWDQWV DQG FRQWDPLQDQWV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 'HYHORS DELOLWLHV WR GLVWLQJXLVK VROXWLRQV IURP RWKHU

PL[WXUHV�

��� &RPSDUH VDPSOHV RI VROXWLRQV DQG FROORLGV�

��� 5HFRJQL]H ZKHWKHU DQ\ FRPELQDWLRQ RI WZR

VXEVWDQFHV LV D VROXWLRQ� FROORLG� RU PL[WXUH�

��� &ODVVLI\ VROXWLRQV DV VROLG� OLTXLG� RU JDV

SKDVH VROXWLRQV�

��� 5HFRJQL]H WKH GLIIHUHQFH EHWZHHQ D PL[WXUH

DQG D VROXWLRQ�

�� ,QYHVWLJDWH VRPH SURSHUWLHV RI VROXWLRQV�

��� 'HVFULEH WKH FKDQJH LQ SK\VLFDO SURSHUWLHV RI

D VROXWLRQ DV LWV SURSRUWLRQV FKDQJH IURP YHU\

GLOXWH WR VXSHUVDWXUDWHG�

��� ([DPLQH ZKDW KDSSHQV ZKHQ OLTXLG VROXWLRQV

XQGHUJR FKDQJHV RI VWDWH�

��� &RPSDUH UDWH DQG LQWHQVLW\ RI FKHPLFDO

UHDFWLRQV EHWZHHQ VROXWLRQV ZKHQ

WHPSHUDWXUH DQG FRQFHQWUDWLRQ DUH YDULHG�

��� ,GHQWLI\ VROXWLRQV ZKLFK DUH HVVHQWLDO WR RU

ZKLFK HQKDQFH RXU OLYHV�

��� 5HFRJQL]H WKH PHDQLQJ LQ YDULRXV ZD\V RI

H[SUHVVLQJ VWUHQJWKV RI VROXWLRQV�

��� 8QGHUVWDQG KRZ VROXWLRQV DFW DV FDUULHUV RI

SROOXWLRQ�

�� 'HYHORS DELOLWLHV WR PHHW SHUVRQDO OHDUQLQJ QHHGV�

�,/�

��� :RUN DQG FRPPXQLFDWH ZLWK RWKHUV DV D

PHDQV RI PHHWLQJ OHDUQLQJ JRDOV�

��� 6\QWKHVL]H XQGHUVWDQGLQJV DQG H[SHULHQFHV

GLVFRYHUHG GXULQJ DFWLYLWLHV�

��� 7DNH UHVSRQVLELOLW\ IRU OHDUQLQJ E\ VHWWLQJ

JRDOV� GHVLJQLQJ SODQV� PDQDJLQJ DFWLYLWLHV�

HYDOXDWLQJ VXFFHVV DQG UHYLHZLQJ WKH

SURFHVVHV XVHG�

6XJJHVWHG DFWLYLWLHV

® 0L[ �� P/ RI FDQROD RLO ZLWK �� P/ RI ZDWHU�

6KDNH� ,V WKLV D PL[WXUH RU D VROXWLRQ" *LYH UHDVRQV

IRU \RXU DQVZHU� ,GHQWLI\ WKUHH SDLUV RI VXEVWDQFHV

ZKLFK SURGXFH D VROXWLRQ ZKHQ PL[HG DQG WKUHH

SDLUV RI VXEVWDQFHV ZKLFK SURGXFH D PL[WXUH ZKHQ

PL[HG� +RZ LV D FROORLG VLPLODU WR D VROXWLRQ" +RZ

LV D FROORLG VLPLODU WR D PL[WXUH"

)DFWRUV� $�� %��� &�� &��� (�� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

ZULWWHQ DVVLJQPHQW� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� V\QHFWLFV�

FRPSDUH DQG FRQWUDVW

® :ULWH LQVWUXFWLRQV IRU \RXU FODVVPDWHV WR IROORZ LQ

RUGHU WR SUHSDUH ��� P/ VDPSOH RI VDOW VROXWLRQ

ZKLFK LV ��� VDOW E\ ZHLJKW�

)DFWRUV� $�� $�� %�� &�� &��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW� UDWLQJ

VFDOH

,QVWUXFWLRQDO 0HWKRG� SUREOHP VROYLQJ
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® 'LYLGH �� P/ RI FRUQVWDUFK LQWR ILYH DSSUR[LPDWHO\

HTXDO SLOHV� 7R �� P/ ZDWHU LQ D VPDOO FRQWDLQHU

�EDE\ IRRG MDUV ZRUN ZHOO�� DGG RQH RI WKH SLOHV ELW

E\ ELW� VWLUULQJ DV WKH VWDUFK LV DGGHG� 'HVFULEH WKH

PL[WXUH� +RZ ZHOO GRHV LW IORZ" 'RHV LW EHKDYH OLNH

ZDWHU" 'RHV LW VWLFN WR WKH VWLUULQJ URG RU WR WKH

HGJHV RI WKH MDU" $VN HDFK JURXS WR UHFRUG LWV

REVHUYDWLRQV DQG VKDUH WKHP ZLWK WKH RWKHU JURXSV�

&RQWLQXH WR DGG HDFK SLOH RI VWDUFK WR WKH PL[WXUH�

VWLUULQJ DV LW LV DGGHG� +RZ GR WKH SURSHUWLHV RI WKH

PL[WXUH FKDQJH" :KHQ HQRXJK VWDUFK KDV EHHQ

DGGHG VR WKDW WKH PL[WXUH FDQ
W EH VWLUUHG DQ\ PRUH�

UHPRYH WKH PL[WXUH IURP WKH MDU DQG NQHDG LW WR

PL[ WKH VWDUFK DQG ZDWHU� 2QH RU WZR PRUH GURSV RI

ZDWHU PD\ EH DGGHG LI WKH PL[WXUH EHFRPHV

FUXPEO\� 7U\ WR GLVFRYHU DOO WKH SURSHUWLHV RI WKLV

PL[WXUH� ZKLFK LV D FROORLG�

5HSHDW WKH DERYH SURFHGXUH� XVLQJ (SVRP VDOWV �RU

WDEOH VDOW LI (SVRP VDOWV DUHQ
W DYDLODEOH�� +RZ GR

WKH VWDUFK�ZDWHU DQG WKH VDOW�ZDWHU PL[WXUHV

FRPSDUH"

)DFWRUV� $�� $�� %��� &�� &��� (�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

SUHVHQWDWLRQ

,QVWUXFWLRQDO 0HWKRGV� LQTXLU\� SUREOHP VROYLQJ

® %ULQJ WR FODVV D YDULHW\ RI FRVPHWLFV VXFK DV

OLSVWLFN� DIWHUVKDYH� IRXQGDWLRQ FUHDP� H\HOLQHU�

DQG PDVFDUD� 6HSDUDWH LQWR JURXSV RI VROXWLRQV�

VXVSHQVLRQV� HPXOVLRQV� JHOV� SRZGHUV� DQG DQ\

RWKHU JURXSV WKDW FDQ EH LGHQWLILHG�

:K\ LV D NQRZOHGJH RI SURSHUWLHV RI VROXWLRQV DQG

PL[WXUHV QHFHVVDU\ IRU D FDUHHU LQ FRVPHWRORJ\"

® $QRWKHU LQWHUHVWLQJ PL[WXUH FDQ EH PDGH E\ PL[LQJ

�� P/ OLTXLG ODXQGU\ VWDUFK ZLWK �� P/ ZKLWH JOXH

DQG D VPDOO SLQFK RI VDOW� 6WLU XQWLO LW EHFRPHV

GRXJK\ DQG WKHQ UHPRYH IURP WKH PL[LQJ FRQWDLQHU

DQG NQHDG� ,I WKH PL[WXUH LV WRR UXQQ\ WR UHPRYH

IURP WKH FRQWDLQHU� DGG � � �� GURSV RI ZKLWH JOXH

DQG D IHZ JUDLQV RI VDOW� +RZ GRHV WKLV PL[WXUH

FRPSDUH ZLWK WKH VWDUFK�ZDWHU PL[WXUH"

7KH PL[WXUHV FRQWDLQLQJ VWDUFK DUH H[DPSOHV RI

FROORLGV� $ FROORLG ZKLFK \RX PLJKW ZDQW WR WU\ LV

PDGH E\ PL[LQJ �� SDUWV HWKDQRO �HWK\O DOFRKRO�

ZLWK � SDUW VDWXUDWHG FDOFLXP DFHWDWH

VROXWLRQ� 6DWXUDWHG FDOFLXP DFHWDWH LV PDGH E\

VORZO\ DGGLQJ ��� P/ RI ZDWHU WR �� JUDPV RI VROLG

FDOFLXP DFHWDWH� VWLUULQJ DV WKH ZDWHU LV DGGHG� 7KH

FROORLG SURGXFHG LV D JHO RI WKH W\SH WKDW LV XVHG WR

SURGXFH VROLG IXHOV VXFK DV 6WHUQR� 7KH

DFHWDWH�DOFRKRO FROORLGDO JHO ZLOO EXUQ ZLWK D KRW�

EOXH �DOPRVW FRORXUOHVV� IODPH� $ JRRG ZD\ WR EXUQ

LW LV WR SODFH D SLHFH RQ D ZLUH VFUHHQ VXSSRUWHG ZHOO

DERYH WKH VXUIDFH RI D WDEOH� &DXWLRQ VWXGHQWV WR

VWD\ EDFN IURP WKH IODPH� +DLU� H\HEURZV� DQG

H\HODVKHV VLQJH HDVLO\�

® 3XW DERXW ��� JUDPV RI OHDG RU FRSSHU VKRW LQ D

�� [ �� RU D �� [ ��� WHVW WXEH� 3RXU DERXW ��� P/

ZDWHU LQWR D ��� P/ EHDNHU� $W ZKDW OHYHO GRHV WKH

WHVW WXEH IORDW LQ WKH ZDWHU" &KDQJH WKH ZDWHU OHYHO

LQ WKH EHDNHU� :KDW KDSSHQV WR WKH OHYHO WKH WHVW

WXEH IORDWV DW"

3UHGLFW ZKDW ZLOO KDSSHQ ZKHQ \RX IORDW WKH WHVW

WXEH LQ D ��� P/ EHDNHU FRQWDLQLQJ ��� P/ ZDWHU�

7U\ LW DQG VHH�

0DUN WKH ZDWHU OHYHO RQ WKH ZDOO RI WKH WHVW WXEH

ZLWK ZD[ PDUNHU RU SLHFH RI PDVNLQJ WDSH� 3ODFH

WKH WXEH LQ D EHDNHU RI DOFRKRO� &KDQJH WKH YROXPH

RI DOFRKRO XVHG� &RPSDUH WKH ZD\ WKH WHVW WXEH

IORDWV LQ WKH DOFRKRO WR WKH ZD\ LW IORDWV LQ WKH

ZDWHU�

3XW WKH WHVW WXEH LQ D EHDNHU RI VDWXUDWHG (SVRP

VDOW VROXWLRQ� +RZ GRHV LW IORDW WKHUH" 7DNH KDOI WKH

(SVRP VDOW VROXWLRQ DQG PL[ LW ZLWK WKH VDPH

YROXPH RI ZDWHU� 3UHGLFW WKH KHLJKW WKDW WKH WHVW

WXEH ZLOO IORDW LQ WKLV PL[WXUH� :KDW XVH FRXOG VXFK

D WHVW WXEH KDYH"

® 'HVLJQ DQ H[SHULPHQW WR PHDVXUH WKH FKDQJH LQ

VROXELOLW\ RI D VXEVWDQFH DV WKH WHPSHUDWXUH

FKDQJHV� &RQGXFW WKH H[SHULPHQW DQG UHSRUW \RXU

GDWD LQ D GDWD FKDUW DQG DFFRPSDQ\LQJ OLQH JUDSK�

:KDW XVHV DUH PDGH LQ LQGXVWULHV RI WKH

UHODWLRQVKLS EHWZHHQ VROXELOLW\ DQG WHPSHUDWXUH

FKDQJH"

® &RPSDUH WKH IROORZLQJ VXEVWDQFHV WR GHWHUPLQH

ZKLFK IORDWV RQ ZKLFK� DOFRKRO� FDQROD RLO� PRODVVHV�

ZDWHU� 2QFH \RX KDYH GHWHUPLQHG WKH RUGHU FUHDWH D

OD\HUHG DUUDQJHPHQW LQ D FOHDU JODVV MDU RU EHDNHU�

:KDW LV WKH EHVW ZD\ WR NHHS HDFK OD\HU GLVWLQFW"

/HDYH WKH V\VWHP VHW XS IRU D ZHHN� 3HULRGLFDOO\

LQVSHFW LW� 'R WKH OD\HUV UHPDLQ GLVWLQFW"
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® 0DNH D PL[WXUH RI HTXDO YROXPHV RI SLFNOLQJ

�XQLRGL]HG 1D&O� VDOW� EOXLQJ� KRXVHKROG DPPRQLD�

DQG ZDUP ZDWHU� 6WLU VR WKDW DV PXFK RI WKH VDOW DV

SRVVLEOH LV GLVVROYHG� 3URYLGH HDFK ZRUNLQJ JURXS

ZLWK VHYHUDO SLSH FOHDQHUV� VPDOO EORFNV RI ZRRG DQG

VW\URIRDP� VPDOO VWRQHV� SLQH RU VSUXFH FRQHV� RU

SLHFHV RI FRUN� )URP WKH SLSH FOHDQHUV IRUP D PRGHO

�H�J� VSUXFH WUHH� ZKLFK ZLOO VWDQG HUHFW ZKHQ

SODFHG RQ D VPRRWK VXUIDFH� 6RDN HDFK RI WKH REMHFWV

LQ WKH VROXWLRQ XQWLO VDWXUDWHG�

,QWR D UHXVHG VW\URIRDP PHDW WUD\� SRXU D ��� FP WR

� FP OD\HU RI WKH VROXWLRQ� 6WDQG WKH REMHFWV LQ WKH

VROXWLRQ� /HW WKH WUD\ VLW XQGLVWXUEHG IRU VHYHUDO

GD\V� 2EVHUYH WKH IRUPDWLRQ RI FU\VWDOV� .HHS D

MRXUQDO WR UHFRUG WKH REVHUYDWLRQV DQG GHYHORSPHQW

RYHU WLPH� $ SRODURLG FDPHUD� YLGHR FDPHUD RU

�� PP FDPHUD ZLWK VOLGH ILOP FRXOG EH XVHG WR

UHFRUG WKH SURJUHVV RI WKH FU\VWDO IRUPDWLRQ� 2Q

ZKLFK REMHFWV GR WKH FU\VWDOV IRUP EHVW" +RZ GR WKH

FU\VWDOV YDU\"

([WHQVLRQ� 8VLQJ D ODUJH WUD\ DQG WKH REMHFWV ZKLFK

SURPRWH WKH EHVW FU\VWDO IRUPDWLRQ� FUHDWH D JDUGHQ�

VFHQH RU DEVWUDFW GLVSOD\ ZKLFK ZLOO EH FU\VWDOOL]HG

ZLWK WKH DERYH VROXWLRQ�

([SHULPHQW ZLWK GLIIHUHQW W\SHV RI VROXWHV� (SVRP

VDOWV� LRGL]HG �WDEOH� VDOW� FDOFLXP FKORULGH� FRSSHU

VXOIDWH �EOXHVWRQH�� RU SRWDVK DUH SRVVLELOLWLHV� $OVR

YDU\ WKH SURSRUWLRQV RI WKH FRPSRQHQWV� VXEVWLWXWH

IRRG FRORXULQJ LQ ZDWHU IRU EOXLQJ� WKH WHPSHUDWXUH

DW ZKLFK WKH WUD\V DUH VWRUHG DQG RWKHU YDULDEOHV

ZKLFK WKH VWXGHQWV PD\ LGHQWLI\�

® 'HVLJQ DQG FRQGXFW DQ LQYHVWLJDWLRQ WR PHDVXUH

KRZ PXFK (SVRP VDOW ZLOO GLVVROYH LQ ��� P/ RI

ZDUP ZDWHU� &RRUGLQDWH \RXU GHVLJQ ZLWK WKH

GHVLJQV RI RWKHU JURXSV WR PHDVXUH WKH VROXELOLW\

RYHU D UDQJH RI WHPSHUDWXUHV� *UDSK WKH GDWD IURP

WKH JURXSV
 H[SHULPHQWV�

8VLQJ WKH VDWXUDWHG VROXWLRQ SURGXFHG LQ WKH

LQYHVWLJDWLRQ DERYH� RU D VDWXUDWHG VROXWLRQ

SUHSDUHG IRU WKLV SDUW RI WKH DFWLYLW\ LI QRQH ZDV

SURGXFHG LQ WKH ILUVW SDUW� LQYHVWLJDWH WKH

SURSHUWLHV RI WKH VROXWLRQ� :KDW KDSSHQV LI DQ LFH

FXEH DQG �� P/ RI WKH VROXWLRQ DUH PL[HG LQ D EDE\

IRRG MDU �RU LQ D ��� P/ EHDNHU�" &RPSDUH WKH UDWH

RI GLIIXVLRQ RI D GURS RI IRRG FRORXULQJ� D FU\VWDO RI

SRWDVVLXP SHUPDQJDQDWH RU D GURS RI FRORXUHG

OLTXLG GLVKZDVKLQJ GHWHUJHQW WKURXJK WKH VDWXUDWHG

VDOW VROXWLRQ DQG WKURXJK D VDPSOH RI ZDWHU DW WKH

VDPH

WHPSHUDWXUH� 3HWUL GLVK KDOYHV RU MDU OLGV DUH JRRG

FRQWDLQHUV IRU WKLV DFWLYLW\� :LOO D FU\VWDO RI SLFNOLQJ

VDOW RU DQRWKHU FU\VWDO RI (SVRP VDOWV GLVVROYH

PRUH TXLFNO\ LI OHIW XQGLVWXUEHG"

® )ORDW D FXEH RI ZRRG LQ D FRQWDLQHU RI ZDWHU�

&DUHIXOO\ UHPRYH WKH EORFN IURP WKH ZDWHU VR WKDW

WKH ZDWHU OLQH RQ WKH EORFN UHPDLQV XQGLVWXUEHG�

8VH D SHUPDQHQW PDUNHU WR PDUN WKH ZDWHU OLQH RQ

WKH EORFN� 3UHGLFW ZKHUH WKH ZDWHU OLQH RI WKH

VDWXUDWHG VDOW VROXWLRQ ZLOO EH� 5HSHDW WKLV ZLWK D

VW\URIRDP EORFN� 'LOXWH D VDPSOH RI WKH VDWXUDWHG

VROXWLRQ E\ KDOI �H�J� �� P/ ZDWHU SOXV �� P/

VROXWLRQ�� 3UHGLFW ZKHUH WKH ZDWHU OLQHV RI IORDWLQJ

ZRRG DQG VW\URIRDP EORFNV ZLOO EH� 'LVFXVV WKH

UHVXOWV DQG SXEOLVK \RXU GDWD RQ D SRVWHU�

® *LYH HDFK VWXGHQW D VDPSOH RI DQ XQNQRZQ

VROXWLRQ� �7KH XQNQRZQ LV KRW JHODWLQ VROXWLRQ � ��

JUDPV JHODWLQ SHU OLWUH RI ZDWHU�� 7HOO WKH VWXGHQWV

WKDW WKH\ ZLOO EH PHDVXULQJ IDOO UDWHV RI %% SHOOHWV

WKURXJK D VROXWLRQ DV LW FRROV� $ SHOOHW VKRXOG EH

GURSSHG HYHU\ �� VHFRQGV DQG WKH WLPH UHFRUGHG�

'LDO\VLV WXELQJ FRXOG EH XVHG WR KROG WKH JHODWLQ�

3UHSDUH D �� FP WXEH E\ VRDNLQJ RQH HQG RI � PHWUH

OHQJWK RI WXELQJ DQG WKHQ W\LQJ D NQRW LQ WKH

VRIWHQHG HQG� ([SHULPHQW ZLWK YDULRXV ZD\V RI

VXVSHQGLQJ WKH GLDO\VLV WXELQJ VR WKDW WKH WRS LV

RSHQ WR GURS WKH %% SHOOHWV LQ� 7ULP WKH WXEH VR

WKDW LW LV DERXW �� FP ORQJ ZKHQ VXVSHQGHG� )LOO WKH

WXEH E\ SRXULQJ WKH KRW JHODWLQ LQWR LW WKURXJK D

IXQQHO� 6XSSRUW WKH WXEH VR WKDW WKH VXVSHQVLRQ

GHYLFH GRHV QRW EUHDN ZKHQ WKH JHODWLQ LV DGGHG�

7KH JHODWLQ ZLOO FKDQJH IURP DOORZLQJ D IDOO UDWH

VLPLODU WR WKDW WKURXJK ZDWHU WR ERXQFLQJ WKH %%

RII WKH VXUIDFH� $VN WKH VWXGHQWV WR UHIOHFW RQ WKHLU

GDWD� 5HSHDW WKH H[SHULPHQW ZLWK VDWXUDWHG (SVRP

VDOWV DQG ZLWK ZDWHU� +RZ GR WKH UHVXOWV FRPSDUH

WR WKH UHVXOWV ZLWK JHODWLQ"

® 7KH XVH RI WKH &(383 PRGXOH 6ROXWLRQV DQG

3ROOXWLRQ �SDUW RI WKH &KHPLFDO 6XUYH\ 	

6ROXWLRQV DQG 3ROOXWLRQ ERRN� LV KLJKO\

UHFRPPHQGHG IRU XVH ZLWK WKLV XQLW� 6LQFH VROXWLRQ

FKHPLVWU\ LV DQ LPSRUWDQW SDUW RI XQGHUVWDQGLQJ

ZDWHU SROOXWLRQ� WKLV LV DQ H[FHOOHQW FRQWH[W LQ

ZKLFK WR OHDUQ DERXW VROXWLRQV�7KH &(383 ERRN

,QYHVWLJDWLQJ *URXQGZDWHU� 7KH )UXLWYDOH

6WRU\ H[WHQGV DQG DSSOLHV WKLV NQRZOHGJH DERXW

VROXWLRQV�



���

(QHUJ\�5HVRXUFHV�LQ�6DVNDWFKHZDQ

8QLW RYHUYLHZ

7KH GHILQLWLRQ RI UHVRXUFHV FDQ EH QDUURZ RU EURDG� ,W

PD\ LQFOXGH RQO\ ZKDW LV H[WUDFWHG IURP WKH HDUWK IRU

WKH HFRQRPLF EHQHILW RI KXPDQV RU ZKDW VXSSRUWV DQG

HQKDQFHV DOO IRUPV DQG DVSHFWV RI OLIH� 7KH EURDGHU

GHILQLWLRQ LV WKH JXLGLQJ SULQFLSOH IRU WKH FRQVHUYDWLRQ

HPSKDVLV LQ 0LGGOH /HYHO VFLHQFH� ,Q WKLV XQLW

KRZHYHU� VWXGHQWV FRQVLGHU WKUHH SULPDU\ HQHUJ\

UHVRXUFHV ZKLFK DUH H[WUDFWHG DQG XVHG LQ

6DVNDWFKHZDQ� 7KLV XQLW KDV VWURQJ FRQQHFWLRQV WR WKH

JUDGH � RSWLRQDO XQLW 5HVRXUFH 8VH�

&RDO LV PLQHG DFURVV D ODUJH DUHD RI VRXWKHUQ

6DVNDWFKHZDQ� 7KH OLJQLWH FRDO ZKLFK LV SURGXFHG LV

XVHG SULPDULO\ DV D KHDW VRXUFH LQ WKH SURGXFWLRQ RI

HOHFWULFLW\� $ORQJ ZLWK WKH IRUPDWLRQ� H[WUDFWLRQ� DQG

GLVWULEXWLRQ RI FRDO� WKH SURGXFWLRQ� GLVWULEXWLRQ� XVH�

DQG FRQVHUYDWLRQ RI HOHFWULFLW\ LV FRQVLGHUHG�

6DVNDWFKHZDQ LV D PDMRU QDWXUDO JDV SURGXFHU� 6LQFH

WKH SUHGRPLQDQW XVH RI QDWXUDO JDV LV IRU VSDFH

KHDWLQJ� VWXGHQWV ZLOO H[DPLQH WKH FRQVWUXFWLRQ RI�

DQG GHVLJQ RI� HQHUJ\ HIILFLHQW EXLOGLQJV� 7KLV WRSLF

RIIHUV WHDFKHUV DQG VWXGHQWV ZKR DUH LQWHUHVWHG D

FKDQFH WR H[SORUH WKH WRSLF RI KHDW IORZV�

0XFK RI WKH SHWUROHXP SURGXFHG LQ 6DVNDWFKHZDQ LV

FODVVLILHG DV KHDY\ FUXGH RLO� :KDW LV KHDY\ FUXGH"

+RZ GRHV LW GLIIHU IURP OLJKW DQG PHGLXP JUDGHV RI

FUXGH RLO" +RZ GRHV WKH SURGXFWLRQ RI HWKDQRO LQ

6DVNDWFKHZDQ VXSSOHPHQW JDVROLQH DV D

IXHO IRU LQWHUQDO FRPEXVWLRQ HQJLQHV" :KDW

FRQVHUYDWLRQ PHDVXUHV FDQ EH HIIHFWLYH IRU FRQVHUYLQJ

SHWUROHXP"

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 7KH HQHUJ\ LQGXVWU\

SURGXFHV D ODUJH YROXPH RI LQIRUPDWLRQDO PDWHULDO

ZULWWHQ DW D UHDGLQJ OHYHO DSSURSULDWH IRU JUDGH �

VWXGHQWV� :ULWLQJ UHYLHZV� VXPPDULHV� DQG UHSRUWV RI

WKHVH PDWHULDOV DUH VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV

PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI

VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH

WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

$ FODVV GHEDWH ZLWK VWXGHQWV WDNLQJ UROHV RI YDULRXV

LQWHUHVW JURXSV LQ 6DVNDWFKHZDQ VRFLHW\ RQ WKH WRSLF

�&RQVHUYDWLRQ VWUDWHJLHV FDQ HOLPLQDWH WKH QHHG IRU

QHZ HOHFWULFDO SURGXFWLRQ FDSDFLW\ LQ 6DVNDWFKHZDQ��

LV DQ H[DPSOH RI D ZKROH�FODVV FKDOOHQJH DFWLYLW\�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� KROLVWLF

%� FKDQJH

%� SHUFHSWLRQ

%�� FRQVHUYDWLRQ

%�� PRGHO

%�� WLPH�VSDFH

&� FRPPXQLFDWLQJ

&� ZRUNLQJ FRRSHUDWLYHO\

&� LQIHUULQJ

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� GHVLJQLQJ H[SHULPHQWV

'� VFLHQFH DQG WHFKQRORJ\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ QDWXUDO HQYLURQPHQWV

(� PHDVXULQJ WLPH

)� TXHVWLRQLQJ

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQILGHQFH

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� HIIHFW RI HQHUJ\ RQ PDWWHU

� KRZ IRUPV RI HQHUJ\ FRPSDUH

JUDGH �

� UHVRXUFHV ZKLFK DUH XVHG WR SURGXFH JRRGV DQG

HQHUJ\

JUDGH �

� HQHUJ\ DV D VFDUFH UHVRXUFH

� RQH�ZD\ IORZ RI HQHUJ\ WKURXJK V\VWHPV

JUDGH �

� GLVWLQFWLRQ EHWZHHQ UHQHZDEOH DQG QRQUHQHZDEOH

VRXUFHV RI HQHUJ\

JUDGH �

� HIIHFW RI HQHUJ\ SURGXFWLRQ DQG XVH E\ KXPDQV RQ

WKH HFRV\VWHP

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH IRUPDWLRQ DQG H[WUDFWLRQ RI WKH

PLQHUDO UHVRXUFHV FRDO� QDWXUDO JDV� DQG SHWUROHXP�

��� 5HODWH WKH GHSRVLWLRQ RU IRUPDWLRQ RI WKH

GHSRVLWV WR WKH JHRORJLFDO SHULRGV LQYROYHG�

��� 'HVFULEH KRZ H[SORUDWLRQ XQFRYHUV WKH

SUHVHQFH RI WKHVH UHVRXUFHV�

��� 'HVFULEH KRZ WKH UHVRXUFHV DUH H[WUDFWHG DQG

UHILQHG�

��� $VVHVV WKH LPSDFW WKDW WKH VHDUFK IRU�

H[WUDFWLRQ RI� DQG UHILQLQJ RI IRVVLO IXHOV KDV

RQ 6DVNDWFKHZDQ DQG &DQDGLDQ

HQYLURQPHQWV�

��� $VVHVV WKH LPSDFW WKDW WKH VHDUFK IRU�

H[WUDFWLRQ RI� DQG UHILQLQJ RI IRVVLO IXHOV KDV

RQ 6DVNDWFKHZDQ DQG &DQDGLDQ VRFLHWLHV�

�� 6WXG\ WKH FUHDWLRQ RI GHPDQG IRU� DQG WKH SDWWHUQV

RI XVH RI� IRVVLO IXHOV�

��� 2XWOLQH WKH XVHV ZKLFK DUH PDGH RI WKH

SURGXFWV RI WKH UHILQLQJ SURFHVV�

��� ([DPLQH WKH GLVWULEXWLRQ RI WKHVH UHVRXUFHV LQ

6DVNDWFKHZDQ�

��� &RQVLGHU WKH LQIUDVWUXFWXUH QHHGHG WR VXSSRUW

WKH LQGXVWULHV UHODWHG WR WKHVH UHVRXUFHV�

��� $VVHVV WKH LPSDFW WKDW WKH XVH RI IRVVLO IXHOV

KDV RQ 6DVNDWFKHZDQ DQG &DQDGLDQ

HQYLURQPHQWV�

��� $VVHVV WKH LPSDFW WKDW WKH XVH RI IRVVLO IXHOV

KDV RQ 6DVNDWFKHZDQ DQG &DQDGLDQ VRFLHWLHV�

�� ,GHQWLI\ DQG HYDOXDWH PHWKRGV IRU WKH FRQVHUYDWLRQ

RI IRVVLO IXHOV DQG HQHUJ\ GHULYHG IURP IRVVLO IXHOV�

��� 6XJJHVW DQG DQDO\]H PHDVXUHV WR UHGXFH

GHPDQG IRU JDVROLQH�

��� ,QYHVWLJDWH ZD\V WR SURPRWH DQG WR LQKLELW

KHDW IORZV�

��� 'LVFXVV WKH XVH RI KHDW FRQVHUYDWLRQ

WHFKQLTXHV LQ EXLOGLQJ FRQVWUXFWLRQ�

��� 2XWOLQH WKH SURFHVV RI FRQYHUVLRQ RI FKHPLFDO

HQHUJ\ LQ FRDO WR HOHFWULFDO HQHUJ\�

��� 5HFRPPHQG ZD\V WR UHGXFH WKH GHPDQG IRU

HOHFWULFLW\�

�� 'HYHORS FRPSDVVLRQDWH� HPSDWKHWLF DQG IDLU�

PLQGHG VWXGHQWV ZKR FDQ PDNH SRVLWLYH

FRQWULEXWLRQV WR VRFLHW\ DV LQGLYLGXDOV DQG DV

PHPEHUV RI JURXSV� �3696�

��� ([SORUH WKH FRQVHTXHQFHV ZKLFK LQGLYLGXDO

DQG VRFLHWDO UHVRXUFH�XVH GHFLVLRQV KDYH RQ DOO

OLIH�

��� 5HFRJQL]H WKDW EDODQFH LV QHHGHG EHWZHHQ WKH

ULJKWV RI WKH LQGLYLGXDO DQG WKH ZHOO�EHLQJ RI

WKH JURXS�

��� ([SORUH DQG GHYHORS HPSDWK\ IRU DOO SHUVRQV

EDVHG RQ DQ XQGHUVWDQGLQJ RI KXPDQ QHHGV

DQG DQ DELOLW\ WR LPDJLQH WKHPVHOYHV LQ WKH

VLWXDWLRQV RI RWKHUV�

��� 5HFRJQL]H WKH LPSRUWDQFH RI FRPPXQLFDWLRQ

DV D WRRO IRU PDLQWDLQLQJ UHVSHFW DQG KDUPRQ\

LQ VRFLDO VLWXDWLRQV�
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6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 8VH WKH 6DVNDWFKHZDQ 5HVRXUFH VHULHV PRGXOH

3HWUROHXP�

)DFWRUV� $�� %�� %��� &��� &��� '�� (�� )�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

UDWLQJ VFDOHV� ZULWWHQ DVVLJQPHQWV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PDVWHU\ OHFWXUH�

VWUXFWXUHG RYHUYLHZ� FDVH VWXGLHV� VLPXODWLRQV�

UHVHDUFK SURMHFWV� GLVFXVVLRQ

® 8VH WKH YLGHR 1DWXUDO *DV �� 7KH 0RYLH DORQJ

ZLWK WKH DFFRPSDQ\LQJ WHDFKHU
V JXLGH� 7KLV

SDFNDJH ZDV GHYHORSHG E\ 6DVN(QHUJ\�

)DFWRUV� $�� %��� %��� &��� &��� '�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

SHUIRUPDQFH DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRGV� OHDUQLQJ DFWLYLW\

SDFNDJH� UHIOHFWLYH GLVFXVVLRQ

® $ WHDFKHU SDFNDJH LV DYDLODEOH IURP WKH &RDO

$VVRFLDWLRQ RI &DQDGD LQ &DOJDU\� ,W FRQWDLQV

LQIRUPDWLRQ DERXW WKH PLQLQJ� GLVWULEXWLRQ� DQG XVH

RI FRDO LQ &DQDGD�

+RZ PXFK FRDO LV PLQHG LQ 6DVNDWFKHZDQ HDFK

\HDU" +RZ GRHV WKH KHDW HQHUJ\ DYDLODEOH IURP WKLV

FRDO FRPSDUH WR WKH HQHUJ\ DYDLODEOH IURP WKH

QDWXUDO JDV SURGXFHG LQ 6DVNDWFKHZDQ" :KDW LV WKH

SULPDU\ XVH IRU WKH FRDO PLQHG LQ 6DVNDWFKHZDQ"

)DFWRUV� $�� %��� %��� &�� '�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV� SUHVHQWDWLRQV� SRUWIROLRV

,QVWUXFWLRQDO 0HWKRGV� SUREOHP VROYLQJ� GLGDFWLF

TXHVWLRQV� UHVHDUFK SURMHFWV

® +RZ GRHV OLJQLWH FRDO IRUP" +RZ GRHV LW FRPSDUH WR

ELWXPLQRXV DQG DQWKUDFLWH FRDOV"

® 'HEDWH WKH SURSRVLWLRQ� &RDO LV WKH EHVW ZD\ WR

JHQHUDWH HOHFWULFLW\ LQ 6DVNDWFKHZDQ� $ VRXUFH RI

LQIRUPDWLRQ LV WKH 6DVNDWFKHZDQ (OHFWULFDO

(QHUJ\ 2SWLRQV )LQDO 5HSRUW DQG 2XU )XWXUH

*HQHUDWLRQ �� (OHFWULFLW\ IRU 7RPRUURZ� ERWK

DYDLODEOH IURP 6DVN3RZHU�

® &RPSDUH WKH XVH RI QDWXUDO JDV� IXHO RLO� HOHFWULFLW\�

ZRRG� DQG VRODU HQHUJ\ IRU KHDWLQJ KRXVHV� :KDW

DUH WKH DGYDQWDJHV DQG GLVDGYDQWDJHV RI HDFK

PHWKRG" +RZ PXFK LV HDFK XVHG LQ 6DVNDWFKHZDQ

WRGD\"

® 1DWXUDO JDV� IXHO RLO� DQG FRDO DUH DOO QRQUHQHZDEOH

UHVRXUFHV� :KDW HVWLPDWHV GR SURGXFHUV RI WKHVH

IXHOV KDYH DERXW WKH FXUUHQW DYDLODEOH VXSSO\� :KDW

SHUFHQWDJH RI WRWDO XVH LQ 6DVNDWFKHZDQ RI HDFK RI

WKHVH IXHOV LV IRU KRPH KHDWLQJ"

6XSSRVH WKDW WKURXJK FRQVHUYDWLRQ PHDVXUHV� ���

RI WKH IXHO XVHG IRU KRPH KHDWLQJ FRXOG EH VDYHG� %\

ZKDW SHUFHQWDJH ZRXOG WKDW UHGXFH WKH WRWDO

FRQVXPSWLRQ"

® :K\ LVQ
W FRDO XVHG WR KHDW KRXVHV DQ\ PRUH"

,QWHUYLHZ VRPHRQH ZKR XVHG FRDO LQ D KRPH IXUQDFH

RU D NLWFKHQ VWRYH� :KDW GR WKH\ UHFDOO DV WKH

DGYDQWDJHV DQG GLVDGYDQWDJHV RI XVLQJ FRDO DV D

IXHO"

® 'HVLJQ D KRXVH ZKLFK ZRXOG UHTXLUH D PLQLPXP RI

IXHO WR KHDW� ([SODLQ KRZ WKH YDULRXV IHDWXUHV RI WKH

KRXVH FRQWULEXWH WR WKH JRDO RI PLQLPXP IXHO XVH�

:KDW HQHUJ\ VRXUFHV ZRXOG EH XVHG IRU KHDW"

([SODLQ ZK\ WKH VRXUFH�V� \RX SLFNHG LV EHVW LQ \RXU

VLWXDWLRQ�

® $FWLYLW\ �� �7KH *UHDW 2LO &ULVLV RI ������ IURP WKH

&(383 PRGXOH 3ODVWLFV LQ 2XU /LYHV LV D

VLPXODWLRQ JDPH LQ ZKLFK VWXGHQWV PXVW PDNH

GHFLVLRQV RQ DOORFDWLQJ VFDUFH UHVRXUFHV� 6LQFH DOO

QRQUHQHZDEOH HQHUJ\ UHVRXUFHV DUH VFDUFH� WKLV

DFWLYLW\ LV DQ H[FHOOHQW FKRLFH IRU XVLQJ GXULQJ WKLV

XQLW�

® 'HVLJQ D FRQWUROOHG H[SHULPHQW WR FRPSDUH

LQVXODWLRQ YDOXHV RI YDULRXV VXEVWDQFHV� ,QYHVWLJDWH

VXFK TXHVWLRQV DV� 'RHV WKH WHPSHUDWXUH GLIIHUHQFH

EHWZHHQ WKH WZR VLGHV RI WKH LQVXODWLQJ PDWHULDO

PDNH D GLIIHUHQFH" 'RHV WKH LQFUHDVH LQ LQVXODWLRQ

YDOXH LQFUHDVH OLQHDUO\ ZLWK WKH WKLFNQHVV"
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® %UDLQVWRUP WR SURGXFH D OLVW RI DOO WKH DSSOLDQFHV

DQG GHYLFHV WKDW XVH HOHFWULFLW\ LQ RXU KRXVHV DQG

VFKRROV�

3XW WKH GHYLFHV LGHQWLILHG LQ D FROXPQ RQ WKH OHIW

VLGH RI D SLHFH RI SDSHU� 2YHU WKH VHFRQG FROXPQ�

ZULWH WKH KHDGLQJ �6XEVWLWXWH�� ,Q WKLV FROXPQ� OLVW

DQ\ VXEVWLWXWHV WKDW FRXOG EH XVHG IRU WKH LWHP LQ

WKH ILUVW FROXPQ� ,Q WKH WKLUG FROXPQ HVWLPDWH

ZKHWKHU HOHFWULFLW\ ZRXOG EH VDYHG E\ XVLQJ WKH

VXEVWLWXWH� $Q H[DPSOH LV IRXQG EHORZ�

'HYLFH 6XEVWLWXWH 6DYLQJ

PLFURZDYH RYHQ HOHFWULF RYHQ QR

PLFURZDYH RYHQ ZRRG VWRYH \HV

HOHFWULF WRRWKEUXVK PDQXDO W�E� \HV

2QFH WKH FKDUW KDV EHHQ FRPSOHWHG DVVLJQ OLQHV RI

WKH FKDUW WR YDULRXV JURXSV WR UHVHDUFK DQG SUHVHQW

DQ DUJXPHQW IRU WKH IHDVLELOLW\ RI PDNLQJ WKH

VXEVWLWXWLRQ ZKHUH SRVVLEOH VDYLQJV ZHUH LGHQWLILHG�

(DFK JURXS VKRXOG PDNH DQ RUDO SUHVHQWDWLRQ RI

WKHLU DUJXPHQW WR WKH FODVV�

® :KDW LV WKH SULQFLSOH EHKLQG WKH HQHUJ\ HIILFLHQW

OLJKWLQJ ZKLFK ZDV GHYHORSHG LQ WKH ODWH ����V"

:K\ DUH IOXRUHVFHQW EXOEV PRUH HIILFLHQW WKDQ

LQFDQGHVFHQW EXOEV" :K\ DUH ORZ SUHVVXUH VRGLXP

YDSRXU DQG KLJK SUHVVXUH VRGLXP YDSRXU OLJKWV

UHSODFLQJ PHUFXU\ YDSRXU VWUHHW OLJKWV LQ XUEDQ

VLWXDWLRQV"

® $FWLYLW\ � LQ WKH &(383 PRGXOH 3ODVWLFV LQ 2XU

/LYHV LV DQ H[SORUDWLRQ RI WKH LQVXODWLQJ

FKDUDFWHULVWLFV RI SRO\VW\UHQH IRDP DQG D

SRO\VDFFKDULGH IRDP �SRSFRUQ�� 7KLV DFWLYLW\ ILWV LQ

ZHOO ZLWK WKH IRFXV LQ WKLV XQLW RQ KRPH DQG

EXLOGLQJ LQVXODWLRQ IRU WKH FRQVHUYDWLRQ RI KHDW

SURGXFHG E\ EXUQLQJ QDWXUDO JDV�



���

7KH�(DUWK�DQG�6SDFH

8QLW RYHUYLHZ

6SDFH H[SORUDWLRQ KDV DQ DSSHDO ZKLFK LV KDUG WR

UHVLVW� 7KH GHVLUH IRU NQRZOHGJH RI ZKDW LV EH\RQG WKH

ERXQGV RI WKH (DUWK
V DWPRVSKHUH LV VWURQJ� 5DGLR�

DVWURQRP\� WKH 6(7, SURMHFW� WKH $SROOR� 6R\X]� 6N\ODE

DQG VKXWWOH PLVVLRQV� WKH 9HQHUD� 3LRQHHU� 9R\DJHU�

DQG 0DULQHU SUREHV DOO KDYH JLYHQ SHRSOH D JOLPSVH RI

WKH H[WUDWHUUHVWULDO� 4XHVWLRQV RI WKH VWUXFWXUH RI

VSDFH� WKH FKDUDFWHULVWLFV RI VWHOODU DQG SODQHWDU\

REMHFWV� DQG KRZ KXPDQV LQTXLUH LQWR WKHVH

SKHQRPHQD IRUP WKH EDVLV RI WKLV XQLW�

7KLV XQLW LV UHODWHG WR WKH FRUH JUDGH � XQLW ([SORULQJ

6SDFH� 6RPH RI WKH REMHFWLYHV IROORZ IURP WKH

REMHFWLYHV RI WKDW XQLW� 7KH RXWOLQH RI WKH JUDGH � XQLW

VKRXOG EH UHDG DQG WKH VWXGHQWV
 FRQFHSWV DVVHVVHG

DFFRUGLQJ WR WKH REMHFWLYHV RI WKDW XQLW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ KHOSV VWXGHQWV

PDNH VHQVH RI ZKDW WKH\ DUH VHHLQJ DQG UHDGLQJ� DQG

KHOSV WKHP DGMXVW WKH ZD\ WKH\ ORRN DW WKH ZRUOG�

6WXGHQWV FRPH LQWR VFLHQFH FODVVHV ZLWK DQ

XQGHUVWDQGLQJ RI KRZ WKLQJV ZRUN� 2IWHQ

WKHLU XQGHUVWDQGLQJV DUH QRW WKH VDPH DV WKH ZD\

VFLHQWLVWV XQGHUVWDQG HYHQWV RU GR QRW FRUUHVSRQG WR

ZKDW WKH\ WKHPVHOYHV REVHUYH� 5HIOHFWLYH ZULWLQJ FDQ

KHOS WKHP UHHYDOXDWH WKHLU LGHDV DQG VFKHPDWD�

5HDGLQJ QHZVSDSHUV DQG MRXUQDOV LV DQ LPSRUWDQW

VRXUFH RI LGHDV� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI

VFLHQFH FODVV E\ ZULWLQJ DGYHUWLVHPHQWV� UHSRUWV� DQG

VWRULHV DUH VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\

UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH

DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 0DQ\ RI

WKH VXJJHVWHG DFWLYLWLHV LQ WKLV XQLW DUH 6FLHQFH

FKDOOHQJH DFWLYLWLHV�

)DFWRUV RI 6FLHQWLILF /LWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� SXEOLF�SULYDWH

$� SUREDELOLVWLF

%� SHUFHSWLRQ

%�� HQHUJ\�PDWWHU

%�� PRGHO

%�� ILHOG

%�� DFFXUDF\

%�� VFDOH

%�� WLPH�VSDFH

&� REVHUYLQJ DQG GHVFULELQJ

&� K\SRWKHVL]LQJ

&�� IRUPXODWLQJ PRGHOV

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

(� PHDVXULQJ GLVWDQFH

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� GHPDQG IRU YHULILFDWLRQ

*� FRQWLQXRXV OHDUQHU

*� YRFDWLRQ
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&RQFHSW GHYHORSPHQW

JUDGH �

� PRWLRQV RI WKH (DUWK DQG WKH 0RRQ

� GHVFULSWLRQ RI WKH SODQHWV RI WKH VRODU V\VWHP

JUDGH �

� WHFKQRORJLHV WR H[SORUH DQG LQKDELW VSDFH

� PRQLWRULQJ HDUWK IURP VSDFH

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH PRYHPHQWV RI WKH SODQHWV DQG

RWKHU ERGLHV LQ WKH VRODU V\VWHP�

��� 'HVFULEH KRZ WKH URWDWLRQ RI WKH (DUWK

SURGXFHV GD\ DQG QLJKW�

��� $FFRXQW IRU WKH GLIIHUHQFHV RI GD\ OHQJWK LQ

PLGVXPPHU DQG LQ PLGZLQWHU�

��� ([SODLQ ZK\ WKH 6XQ KDV D VWURQJHU KHDWLQJ

HIIHFW LQ VXPPHU WKDQ LQ ZLQWHU LQ WKH

QRUWKHUQ KHPLVSKHUH�

��� &RPSDUH WKH VSHHG DQG WKH OHQJWK RI SDWK RI

WKH RUELWV RI WKH SODQHWV�

��� ([SODLQ WKH UHWURJUDGH PRWLRQ RI WKH SODQHWV

LQ WKH VN\�

��� ,GHQWLI\ E\ VLJKW WKH SODQHWV 9HQXV� -XSLWHU�

DQG 0DUV�

�� 5HFRJQL]H WKH FRQGLWLRQV ZKLFK JRYHUQ OLIH LQ VSDFH�

��� 6WXG\ WKH SK\VLRORJLFDO DQG SV\FKRORJLFDO

H[SHULHQFHV RI DVWURQDXWV DQG FRVPRQDXWV LQ

WKH VN\ODE DQG VSDFHODE SURJUDPV�

��� 5HVHDUFK WKH VXFFHVVHV DQG IDLOXUHV RI WKH

VSDFH VKXWWOH SURJUDP�

��� &RQVLGHU WKH GLVWDQFHV DQG WLPHV LQYROYHG LQ

LQWHUSODQHWDU\ DQG LQWHUVWHOODU VSDFH WUDYHO�

��� ,QYHVWLJDWH LGHDV DERXW VSDFH H[SORUDWLRQ

H[SUHVVHG LQ VFLHQFH ILFWLRQ�

�� 5HIOHFW RQ WKH PDWWHU RI LQWHUVWHOODU WUDYHO�

��� 'HWHUPLQH KRZ GLVWDQFHV WR VWDUV DUH

HVWLPDWHG�

��� ([DPLQH WKH GLVWULEXWLRQ RI VWDUV LQ WKH VN\�

��� ,GHQWLI\ WKH YDULRXV W\SHV RI REMHFWV DQG

JURXSLQJV RI REMHFWV LQ LQWHUVWHOODU VSDFH�

�� 3URYLGH IRU VWXGHQWV
 DFWLYH LQYROYHPHQW LQ

GHFLVLRQ�PDNLQJ DERXW VSDFH H[SORUDWLRQ� �7/�

��� *HQHUDWH DOWHUQDWLYHV WR WHFKQRORJLFDO

LQQRYDWLRQV LQ WKH VWXG\ RI VSDFH�

��� 3DUWLFLSDWH LQ GHEDWH DERXW WKH VXSSRUW RI

VSDFH H[SORUDWLRQ�

��� ([DPLQH WKH SODFH RI VSDFH VFLHQFH DQG

WHFKQRORJ\ LQ 1RUWK $PHULFDQ VFLHQFH�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® %XLOG D PRGHO WR VKRZ ZK\ 9HQXV LV VRPHWLPHV

VHHQ DV D EULJKW �PRUQLQJ VWDU�� ULVLQJ VOLJKWO\

DKHDG RI WKH VXQ� VRPHWLPHV DV DQ �HYHQLQJ VWDU�

VHWWLQJ VKRUWO\ DIWHU WKH VXQ EXW QHYHU KLJK LQ WKH

VN\ GXULQJ WKH PLGGOH RI WKH QLJKW�

)DFWRUV� %��� %��� &��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVW�

RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ� FRQFHSW

IRUPDWLRQ

® %XLOG D PRGHO WKDW VKRZV WKH WLOW RI WKH (DUWK ZLWK

UHVSHFW WR WKH SODQH RI LWV RUELW� 8VH WKH PRGHO WR

VKRZ ZK\ WKHUH LV VWURQJHU KHDWLQJ LQ WKH QRUWKHUQ

KHPLVSKHUH GXULQJ WKH VXPPHU WKDQ GXULQJ WKH

ZLQWHU� 8VH WKH PRGHO WR H[SODLQ ZK\ WKH 7URSLF RI

&DQFHU LV DW ��R QRUWK ODWLWXGH DQG ZK\ WKH $UFWLF

FLUFOH LV DW ��R QRUWK ODWLWXGH� 6KRZ ZK\ WKHUH LV ��

KRXUV SHU GD\ RI GD\OLJKW QRUWK RI WKH $UFWLF FLUFOH

GXULQJ WKH VXPPHU�

)DFWRUV� %��� %��� &��� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOH� RUDO

SUHVHQWDWLRQ� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� PRGHO EXLOGLQJ� SUREOHP

VROYLQJ
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3ODQHW 'LVWDQFH

�LQ $�8��

5HODWLYH

'LDPHWHU

0HUFXU\ ���� �

9HQXV ���� �

(DUWK ���� ��

0DUV ���� �

-XSLWHU ���� ���

6DWXUQ ���� ��

8UDQXV ����� ��

1HSWXQH ����� ��

3OXWR ����� �

3ODQHW ; " "

® 6WDUW DQ DVWURQRP\ FOXE� 6RPH DFWLYLWLHV RI WKH FOXE

PLJKW EH WR�

� GHYHORS D PRQWKO\ DVWURQRP\ QHZVOHWWHU�

� EXLOG WHOHVFRSHV�

� REVHUYH VWDUV�

� WHOHFRPPXQLFDWH ZLWK RWKHUV LQWHUHVWHG LQ

DVWURQRP\�

� SODQ ILHOG WULSV RU VSHFLDO HYHQWV�

� SKRWRJUDSK WKH PRRQ� RU�

� LQYLWH JXHVW VSHDNHUV�

7KLV FOXE FRXOG EH RSHUDWHG DV SDUW RI WKH UHJXODU

LQVWUXFWLRQDO SURJUDP RU DV DQ H[WUDFXUULFXODU

DFWLYLW\ RSHQ WR VWXGHQWV LQ RWKHU JUDGHV� ,I WKHUH LV

D ORFDO DVWURQRP\ FOXE� RSSRUWXQLWLHV PLJKW H[LVW

IRU JXHVW VSHDNHUV DQG FRRSHUDWLYH HIIRUWV�

)DFWRUV� $�� &�� %�� %��� &��� '�� (�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DVVHVVPHQW�

SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� ILHOG REVHUYDWLRQV�

UHIOHFWLYH GLVFXVVLRQ� H[SOLFLW WHDFKLQJ� SUREOHP

VROYLQJ

® &UHDWH D VFDOH PRGHO RI WKH GLVWDQFHV EHWZHHQ

SODQHWV LQ WKH VRODU V\VWHP� $VVLJQ VWXGHQWV WKH

UHVSRQVLELOLW\ WR ILQG RXW WKH GLVWDQFHV LQYROYHG� RU

XVH WKH YDOXHV RQ WKH FKDUW DFFRPSDQ\LQJ WKLV

DFWLYLW\�

8VH VWULQJ WR UHSUHVHQW WKH VFDOHG GLVWDQFH IURP WKH

VXQ WR HDFK SODQHW� 7DSH D WDJ RQ WKH VWULQJ WR

LQGLFDWH ZKHUH HDFK SODQHW ZRXOG EH ORFDWHG RQ WKH

VFDOH \RX DUH XVLQJ� 8VH WKH DFWXDO GLVWDQFH

EHWZHHQ 3OXWR DQG WKH 6XQ WR GHWHUPLQH ZKDW VFDOH

VKRXOG EH XVHG VR WKDW WKH PRGHO FDQ ILW ZLWKLQ WKH

URRP DYDLODEOH WR WKH VWXGHQWV� 7KLV FDOFXODWLRQ LV

HDVLHU IRU VWXGHQWV LI WKH\ XVH WKH GLVWDQFH LQ

DVWURQRPLFDO XQLWV �$�8�� UDWKHU WKDQ WKH GLVWDQFH

LQ PHWUHV� � $�8� LV WKH PHDQ GLVWDQFH RI WKH (DUWK

WR WKH 6XQ�

0DNH VSKHUHV WR VKRZ WKH SODQHWV LQ WKHLU UHODWLYH

VL]HV� $JDLQ DVN WKH VWXGHQWV WR FDOFXODWH WKH VFDOH

QHHGHG VR WKDW WKH PRGHO RI -XSLWHU LV D UHDVRQDEOH

VL]H� $FWXDO GLDPHWHUV LQ PHWUHV RU WKH UHODWLYH

GLDPHWHUV IURP WKH FKDUW FDQ EH XVHG� +RZ ODUJH

ZRXOG WKH GLDPHWHU RI WKH 6XQ EH RQ D VFDOH WKDW

SODFHV WKH (DUWK DW D GLDPHWHU RI �� XQLWV" :K\ LV

WKHUH D 3ODQHW ; LQ WKH FKDUW"

7KHVH VSKHUHV FDQ
W EH XVHG ZLWK WKH VWULQJ PRGHO

RI WKH GLVWDQFHV EHWZHHQ SODQHWV VLQFH WKH VFDOHV

DUH GLIIHUHQW� $VN WKH VWXGHQWV WR FDOFXODWH WKH VL]H

RI WKH VSKHUH PRGHOV RI WKH SODQHWV LI WKH\ ZHUH

EXLOW WR WKH VDPH VFDOH DV ZDV XVHG WR PDNH WKH

GLVWDQFH PRGHO�

® ,Q WKH SUHYLRXV DFWLYLW\� WKH YDOXH IRU WKH GLVWDQFH

IURP WKH VXQ WR 1HSWXQH� LQ DVWURQRPLFDO XQLWV� LV

������ 7KH YDOXH JLYHQ IRU 3OXWR LV �����

DVWURQRPLFDO XQLWV� 'XULQJ SDUW RI 3OXWR
V RUELW� WKH

SODQHW LV LQVLGH WKH RUELW RI 1HSWXQH� ,Q RWKHU

ZRUGV� LW LV FORVHU WR WKH VXQ WKDQ 1HSWXQH� ,I WKDW

LV WKH FDVH� DVN VWXGHQWV WR UHVHDUFK WKLV WR

GHWHUPLQH KRZ WKH YDOXHV RI ����� DQG ����� DUH

GHULYHG�

® 'HEDWH WKH LVVXH �7KH GHYHORSPHQW RI WKH VSDFH

VKXWWOH KDV EHQHILWHG KXPDQ OLIH RQ (DUWK��

® &DOFXODWH KRZ ORQJ LW ZRXOG WDNH WKH FXUUHQW VSDFH

VKXWWOH WR UHDFK WKH PRRQ� 0DUV� -XSLWHU DQG WKH

HGJH RI WKH VRODU V\VWHP� :KDW DUH VRPH RI WKH

SUREOHPV DVVRFLDWHG ZLWK PLVVLRQV RI WKHVH OHQJWKV"
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® ,QYHVWLJDWH KRZ WKH FKDUDFWHULVWLFV RI WKH SODQHWV

FRUUHVSRQG WR WKH QDPHV RI WKH 5RPDQ JRGV DIWHU

ZKLFK WKH\ ZHUH QDPHG" :KR ZDV WKH JRG

0HUFXU\" :K\ ZDV KLV QDPH JLYHQ WR WKH SODQHW"

:KDW DUH WKH QDPHV RI -XSLWHU
V PRRQV" :K\ ZHUH

WKH\ JLYHQ WKHVH QDPHV" ,V WKHUH D QDPH IRU RXU

PRRQ� RWKHU WKDQ �0RRQ�"

® :KHUH LV WKH 1RUWK 6WDU" :K\ ZDV WKH 1RUWK 6WDU

LPSRUWDQW IRU WKH $ERULJLQDO SHRSOHV RI 1RUWK

$PHULFD" 6RPH SHRSOH VD\ WKDW WKH 1RUWK 6WDU LV LQ

WKH FRQVWHOODWLRQ FDOOHG WKH /LWWOH 'LSSHU� 2WKHUV

VD\ LW LV LQ WKH FRQVWHOODWLRQ FDOOHG 8UVD 0LQRU �7KH

6PDOO %HDU�� &DQ D VWDU EH LQ WZR FRQVWHOODWLRQV DW

WKH VDPH WLPH"

® 5HVHDUFK WKH FRQVWUXFWLRQ DQG XVH RI PHGLFLQH

ZKHHOV E\ WKH YDULRXV 3ODLQV ,QGLDQ SHRSOHV� :KDW

VLJQSRVWV LQ WKH VN\ GLG WKH\ UHO\ RQ" :KDW GLG

WKHVH VLJQSRVWV SRLQW WR"

® :K\ GRHV WKH VXQ ULVH LQ WKH VRXWKHDVW GXULQJ WKH

ZLQWHU� LQ WKH HDVW GXULQJ VSULQJ DQG IDOO DQG LQ WKH

QRUWKHDVW GXULQJ WKH VXPPHU" 'RHV LW HYHU FKDQJH

WKH GLUHFWLRQ LQ ZKLFK LW VHWV"

® 2EVHUYH WKH SRVLWLRQ RI WKH PRRQ LQ WKH VN\ IRU DW

OHDVW RQH PRQWK� :KDW SDWWHUQV JRYHUQ LWV PRWLRQ

DQG SRVLWLRQ"

® :K\ LV WKHUH D IXOO PRRQ RQO\ ZKHQ WKH PRRQ ULVHV

DV WKH VXQ VHWV" :KDW LV D �EOXH PRRQ�" :KDW

PDNHV D KDUYHVW PRRQ DSSHDU WR EH UHG"

® &UHDWH D GHYLFH WR PHDVXUH WKH DSSDUHQW GLDPHWHU

RI WKH PRRQ DV LW ULVHV� &RPSDUH WKLV GLDPHWHU WR

WKH GLDPHWHU PHDVXUHG ZKHQ WKH PRRQ LV KLJK

RYHUKHDG LQ WKH VRXWK� +RZ FDQ \RX H[SODLQ WKH

UHVXOWV RI \RXU PHDVXUHPHQWV"

® ,I \RX ZHUH RXWVLGH GXULQJ -DQXDU\� DQG VDZ WKH

FRQVWHOODWLRQ 2ULRQ LQ WKH VN\� ZKLFK GLUHFWLRQ

ZRXOG \RX EH IDFLQJ" +RZ FRXOG WKLV LQIRUPDWLRQ EH

RI VRPH XVH WR \RX" :K\ LVQ
W 2ULRQ YLVLEOH LQ WKH

VN\ GXULQJ WKH VXPPHU"
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&RQVXPHU�3URGXFW�7HVWLQJ

8QLW RYHUYLHZ

0DQ\ PDQXIDFWXUHUV PDNH FODLPV DERXW WKH

SHUIRUPDQFH RI WKHLU SURGXFWV� 7KH $GYHUWLVLQJ

6WDQGDUGV &RXQFLO KDV UHJXODWLRQV ZKLFK JRYHUQ WKH

W\SH RI FODLPV WKDW FDQ EH PDGH DQG WKH GHJUHH RI

DFFXUDF\ ZKLFK PXVW EH LQKHUHQW LQ WKH FODLPV�

6WXGHQWV DUH JLYHQ DQ RSSRUWXQLW\ LQ WKLV XQLW WR

LGHQWLI\ WKH LPSRUWDQW FKDUDFWHULVWLFV RI YDULRXV

SURGXFWV �LGHQWLI\ WKH VLJQLILFDQW YDULDEOHV�� GHYLVH

FRPSDUDWLYH DQG DEVROXWH WHVWV RI WKRVH FKDUDFWHULVWLFV

�GHVLJQ DQG FRQGXFW FRQWUROOHG H[SHULPHQWV�� DQG

SURGXFH DGYHUWLVHPHQWV ZKLFK FRPPXQLFDWH WKH

UHVXOWV RI WKRVH WHVWV �UHSRUW WKH UHVXOWV RI WKHLU

SURFHGXUHV��

7KH XQLW LV LQWHQGHG WR DOORZ VWXGHQWV WR VHH KRZ WKH

SULQFLSOHV RI VFLHQFH DUH DSSOLHG IRU SXUSRVHV RWKHU

WKDQ IRU SXUH XQGHUVWDQGLQJ RI KRZ WKLQJV ZRUN� ,W

ZLOO JLYH VWXGHQWV DQ RSSRUWXQLW\ WR EH FUHDWLYH DQG

FULWLFDO WKLQNHUV� DQG WR XQGHUWDNH DQ LQGHSHQGHQW

SURMHFW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� %\ ZULWLQJ DERXW ZKDW

WKH\ VHH� KHDU� DQG GR� VWXGHQWV FDQ PDNH

EHWWHU VHQVH RI DOO WKLV VHQVRU\ LQSXW� VRPH RI ZKLFK

FRQWUDGLFWV ZKDW WKH\ DOUHDG\ EHOLHYH RU IHHO

LQWXLWLYHO\� ,I WKH\ DUH VLPSO\ DVNHG WR UHFDOO ZKDW

WKH\ VHH� KHDU DQG UHDG� WKH\ GR QRW KDYH WR SURFHVV

WKH LQIRUPDWLRQ� $ YDULHW\ RI ZULWLQJ WDVNV LV HTXDOO\

LPSRUWDQW LQ OHDUQLQJ DV D YDULHW\ RI LQSXW VWLPXOL�

7KURXJK UHIOHFWLYH� QDUUDWLYH� DQG H[SRVLWRU\ ZULWLQJ

VWXGHQWV UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI

VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH

WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 6FLHQFH

FKDOOHQJH DFWLYLWLHV DUH LQFOXGHG LQ WKH DFWLYLWLHV

VXJJHVWHG IRU XVH LQ WKLV XQLW�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� UHSOLFDEOH

$� HPSLULFDO

$� WHQWDWLYH

$� KXPDQ�FXOWXUH UHODWHG

%� TXDQWLILFDWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� FDXVH�HIIHFW

%�� SUHGLFWDELOLW\

%�� SUREDELOLW\

%�� DFFXUDF\

%�� VFDOH

&� REVHUYLQJ DQG GHVFULELQJ

&� PHDVXULQJ

&� TXHVWLRQLQJ

&� K\SRWKHVL]LQJ

&� LQIHUULQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� LQWHUSUHWLQJ GDWD

&�� GHVLJQLQJ H[SHULPHQWV

&�� XVLQJ PDWKHPDWLFV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� SXEOLF XQGHUVWDQGLQJ JDS

(� XVLQJ HTXLSPHQW VDIHO\

(� XVLQJ DXGLRYLVXDO DLGV

(� PDQLSXODWLYH DELOLW\

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� UHVSHFW IRU ORJLF

)� GHPDQG IRU YHULILFDWLRQ

*� LQWHUHVW

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

7KURXJKRXW DOO JUDGHV� VWXGHQWV KDYH EHHQ HQFRXUDJHG

WR LGHQWLI\ FKDUDFWHULVWLFV RI REMHFWV� 7KH\ KDYH DOVR

OHDUQHG DERXW FRQWUROOLQJ YDULDEOHV

LQ H[SHULPHQWV DQG DERXW UHSRUWLQJ WKH UHVXOWV RI WKHLU

LQYHVWLJDWLRQV� 7KHVH DELOLWLHV DUH DOO UHTXLUHG WR WHVW

FRQVXPHU SURGXFWV�

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH SULQFLSOHV RI SURGXFW GHVLJQ� WHVW

GHVLJQ� DQG UHSRUW GHVLJQ�

��� ,GHQWLI\ WKH LPSRUWDQW XVHV RI WKH SURGXFW�

��� 0DWFK FKDUDFWHULVWLFV RI WKH SURGXFW ZKLFK

PDNH LW DSSURSULDWH IRU HDFK XVH�

��� 'HYLVH FULWHULD�UHIHUHQFHG WHVWV IRU HDFK

FKDUDFWHULVWLF�

��� 'HVLJQ FRPSDUDWLYH WHVWV WR UDQN FRPSHWLWLYH

SURGXFWV�

��� &RQGXFW WHVWV RQ SURGXFWV�

��� :ULWH �VFLHQWLILF� REMHFWLYH� UHSRUWV WR JLYH WKH

UHVXOWV RI WKH WHVWV GRQH�

��� :ULWH DGYHUWLVLQJ EDVHG RQ WKH WHVWLQJ

UHVXOWV�

�� 3UDFWLFH GLIIHUHQW ZD\V RI FRPPXQLFDWLQJ

LQIRUPDWLRQ� �&20�

��� ([SORUH DQG H[SUHVV WKH SXUSRVH EHKLQG

SURGXFW WHVWLQJ�

��� ,GHQWLI\ WKH PHVVDJH DQG LWV SXUSRVH LQ

SURGXFW DGYHUWLVLQJ�

��� $VN SHUWLQHQW TXHVWLRQV DERXW WKH YDOLGLW\ RI

SURGXFW WHVWLQJ�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® 6HOHFW D SURGXFW WR WHVW� /LVW FULWHULD ZKLFK GHILQH

WKH XVH RI WKDW SURGXFW� $ JRRG SODFH WR ILQG WKHVH

FULWHULD LV LQ DGYHUWLVHPHQWV IRU WKH SURGXFW� 7KH

PDQXIDFWXUHUV ZLOO RIWHQ GHILQH WKH XVH DQG

FRQGLWLRQV RI XVH RI WKHLU SURGXFWV�

'HVLJQ DQG FRQGXFW FRQWUROOHG LQYHVWLJDWLRQV ZKLFK

HYDOXDWH WKH SURGXFW RQ WKH FULWHULD LGHQWLILHG�

:ULWH WKH VFULSW IRU D UDGLR FRPPHUFLDO RU GHVLJQ D

PDJD]LQH DGYHUWLVHPHQW ZKLFK FRPPXQLFDWHV WKH

LQIRUPDWLRQ ZKLFK WKH SURGXFW HYDOXDWLRQ KDV

UHYHDOHG�

)DFWRUV� $�� $�� %�� %�� %��� &�� &��� &��� '��

(��� )�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVW�

ZULWWHQ UHSRUWV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFWV�

FRQGXFWLQJ H[SHULPHQWV

® 'R DOO YDULHWLHV RI FULVS\ ULFH FHUHDO �.HOORJJ
V 5LFH

.ULVSLHV DQG FORQHV� VWD\ FUXQFK\ ZKHQ WKH\ DUH LQ

PLON" 'RHV DGGLQJ VXJDU WR WKHP LQ

WKH ERZO DIIHFW KRZ ZHOO WKH\ VWD\ FUXQFK\" 'HVLJQ

DQ LQYHVWLJDWLRQ WR DQVZHU WKHVH TXHVWLRQV� ,GHQWLI\

YDULDEOHV ZKLFK PXVW EH FRQWUROOHG� HVWDEOLVK

FULWHULD IRU HYDOXDWLRQ RI FULVSQHVV� DQG GHYHORS

WHVWV ZKLFK FDQ FRQWURO IRU WKH LGHQWLILHG YDULDEOHV�

)DFWRUV� $�� $�� %�� %�� %��� %��� &��� &��� &���

'�� (��� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ UHSRUWV� RUDO

DVVHVVPHQW� UDWLQJ VFDOHV

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ H[SHULPHQWV�

SUREOHP VROYLQJ

® ,Q D YDULHW\ RI PHGLD� ILQG DGYHUWLVHPHQWV ZKLFK

DUH SUHVHQWHG DV D VFLHQWLILF UHSRUW RU DV VXSSRUWHG

E\ VFLHQWLILF UHSRUWV� $QDO\]H WKH ZD\V WKH SURGXFWV

ZHUH WHVWHG DQG WKH ZD\V WKH UHVXOWV ZHUH

SUHVHQWHG�

)DFWRUV� $�� $�� %��� %��� %��� &�� &�� &��� '��

(�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� RUDO DVVHVVPHQWV�

SUHVHQWDWLRQV� DQHFGRWDO UHFRUGV

,QVWUXFWLRQDO 0HWKRGV� FDVH VWXGLHV� UHVHDUFK

SURMHFWV
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® *HW D ERRN RI KRXVHKROG KLQWV� ,QYHVWLJDWH WKH WUXWK

RI VRPH RI WKH FODLPV� VXFK DV UHPRYLQJ UXVW VWDLQV

IURP IDEULF ZLWK VRXU PLON�

® $V D ZKROH FODVV JURXS� EUDLQVWRUP LGHDV DERXW

HYDOXDWLQJ FRRNLHV� :KDW FKDUDFWHULVWLFV GR \RX

ORRN IRU LQ D FRRNLH" +RZ VKRXOG WKH\ EH SDFNDJHG�

DQG ODEHOOHG" +RZ VKRXOG WKH\ EH DGYHUWLVHG"

)URP WKH LGHDV \RX KDYH EUDLQVWRUPHG� FRPSLOH D

FKHFNOLVW \RX FRXOG XVH WR HYDOXDWH FRRNLHV� WKHLU

SDFNDJLQJ� DQG WKHLU DGYHUWLVLQJ� 7HVW WKH FKHFNOLVW

E\ HYDOXDWLQJ VHYHUDO EUDQGV RI FRRNLHV�

)URP D FRRNLH FRRNERRN� VHOHFW DQ LQWHUHVWLQJ

UHFLSH� &RRSHUDWH DPRQJ \RXU JURXS PHPEHUV WR

DFTXLUH WKH LQJUHGLHQWV DQG WR PDNH WKH FRRNLH \RXU

JURXS KDV VHOHFWHG�

'HYHORS D PDUNHWLQJ FDPSDLJQ WR VHOO WKH UHVW RI

WKH FODVV RQ WKH H[FHOOHQFH RI \RXU FRRNLH� 'HYLVH D

ODEHO WR XVH RQ WKH SDFNDJH RI FRRNLHV� DQG DQ

DGYHUWLVLQJ FDPSDLJQ �RI DW OHDVW RQH

DGYHUWLVHPHQW� WR FRQYLQFH SHRSOH KRZ JRRG \RXU

FRRNLHV DUH�

'HYHORS D SDFNDJH WKDW \RX IHHO PHHWV WKH FULWHULD

RI WKH HYDOXDWLRQ VKHHW GHYHORSHG E\ WKH FODVV�

([FKDQJH D SDFNDJH RI IRXU RI \RXU FRRNLHV� WKH

ODEHO \RX KDYH GHVLJQHG� DQG WKH FRS\ IRU WKH

DGYHUWLVLQJ FDPSDLJQ ZLWK DQRWKHU JURXS LQ WKH

FODVV� (YDOXDWH WKH ODEHO� WKH SDFNDJH� WKH FRRNLHV�

DQG WKH DGYHUWLVLQJ FDPSDLJQ EDVHG RQ WKH

FKHFNOLVW GHYHORSHG E\ WKH ZKROH FODVV�

$UH WKHUH VXJJHVWLRQV IRU FKDQJHV WR WKH HYDOXDWLRQ

FKHFNOLVW DIWHU \RX KDYH HYDOXDWHG WKH RWKHU JURXS
V

FRRNLHV"

® $V D FODVV SURMHFW FRQGXFW D VXUYH\ WR GHWHUPLQH

ZKHWKHU SHRSOH LQ \RXU FRPPXQLW\ KDYH EHHQ

LQIOXHQFHG WR EX\ D SURGXFW EHFDXVH LW KDV EHHQ

HQGRUVHG E\ D VSRUWV� HQWHUWDLQPHQW RU RWKHU

FHOHEULW\� )LQG RXW ZKDW SURGXFWV WKHVH DUH�

&DWHJRUL]H WKH SURGXFWV� $UH WKHUH DQ\ FDWHJRULHV

WKDW SUHGRPLQDWH" 'LVFXVV RQ ZKDW EDVLV SURGXFW

SXUFKDVLQJ GHFLVLRQV VKRXOG EH PDGH� +RZ PXFK D

UROH GRHV DGYHUWLVLQJ SOD\ LQ RXU GHFLVLRQV" +RZ

PXFK RI WKLV UROH LV KHOSIXO"

® 6WXGHQW $FWLYLW\ 6KHHW ��� LQ WKH &(383 PRGXOH

3ODVWLFV LQ 2XU /LYHV LV D VXUYH\ IRUP WR KHOS

GLVFRYHUV SHRSOH
V LGHDV DERXW WKH GHEDWH EHWZHHQ

WKH XVH RI GLVSRVDEOH RU FORWK GLDSHUV� $FWLYLW\ �

FRQWLQXHV IURP WKLV VWDUWLQJ SRLQW WR FRPSDUH

FKDUDFWHULVWLFV VXFK DV DEVRUEHQF\� SURGXFWLRQ

FRVWV� DQG UHF\FODELOLW\�
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3ODQW�*URZWK

8QLW RYHUYLHZ

3ODQWV DUH HVVHQWLDO WR OLIH� 1RW RQO\ GR WKH\ VXSSO\

R[\JHQ WR WKH DLU DQG DFW DV WKH EDVH RI PDQ\ IRRG

S\UDPLGV� EXW LQ 6DVNDWFKHZDQ� WKH\ DUH DQ LQWHJUDO

SDUW RI WKH HFRQRPLF EDVH RI WKH SURYLQFH� +RZ PXFK

R[\JHQ GR SODQWV SURGXFH" :K\ GR VRPH SODQWV JURZ

PRUH TXLFNO\ WKDQ RWKHUV" :K\ ZRQ
W VRPH SODQWV

JURZ DW DOO LQ 6DVNDWFKHZDQ" ,I XVLQJ IHUWLOL]HUV KHOSV

SODQWV JURZ� ZLOO XVLQJ PRUH IHUWLOL]HUV KHOS WKHP HYHQ

PRUH" +RZ GRHV VDOLQH VRLO LQKLELW SODQW JURZWK"

7KHVH DUH VRPH RI WKH TXHVWLRQV ZKLFK FDQ EH

FRQVLGHUHG GXULQJ WKLV XQLW� (QFRXUDJH \RXU VWXGHQWV

WR JR EH\RQG WKH LQIRUPDWLRQ LQ WKH UHVRXUFHV DQG WKH

ERXQGV RI WKH FODVVURRP ZDOOV WR ILQG RXW DERXW SODQW

JURZWK� DQG WKH LPSRUWDQFH RI SODQWV WR RXU OLYHV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV� DQG

UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH FODVV LQ YDULRXV

IRUPDWV VXFK DV HVVD\V� QHZVSDSHU DUWLFOHV� SRVWHUV�

DQG OHWWHUV DUH VWUDWHJLHV WKURXJK ZKLFK VWXGHQWV PD\

UHILQH WKHLU XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH

DQG GHYHORS WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH

ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

,QYHVWLJDWLQJ KRZ YDU\LQJ RQH IDFWRU LQIOXHQFHV SODQW

JURZWK LV D VFLHQFH FKDOOHQJH DFWLYLW\�

)DFWRUV RI 6FLHQWLILF /LWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� KROLVWLF

$� HPSLULFDO

%� RUJDQLVP

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� V\VWHP

%�� SRSXODWLRQ

%�� WKHRU\

&� FODVVLI\LQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� IRUPXODWLQJ PRGHOV

&�� SUREOHP VROYLQJ

&�� GHVLJQLQJ H[SHULPHQWV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ QDWXUDO HQYLURQPHQWV

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQILGHQFH

*� DYRFDWLRQ
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&RQFHSW GHYHORSPHQW

JUDGH �

� FKDUDFWHULVWLFV DQG EDVLF QHHGV RI SODQWV

JUDGH �

� FRQGLWLRQV LPSRUWDQW IRU RSWLPXP SODQW JURZWK

JUDGH �

� DGDSWLYH QDWXUH RI SODQW VWUXFWXUHV

JUDGH �

� GLYHUVLW\ RI SODQW VSHFLHV

JUDGH �

� IXQFWLRQV RI VSHFLDOL]HG SODQW WLVVXHV DQG RUJDQV

� WKH SODFH RI DJULFXOWXUH LQ 6DVNDWFKHZDQ

JUDGH �

� SODQW UHVSRQVH WR H[WHUQDO VWLPXOL

JUDGH �

� FRQVLGHUDWLRQ RI SODQWV DV OLYLQJ RUJDQLVPV

� KRZ SODQWV DUH DGDSWHG WR WKH 6DVNDWFKHZDQ

HQYLURQPHQW

JUDGH �

� KRZ SODQWV DOWHU WKH DELRWLF DQG ELRWLF FRQGLWLRQV

WKH\ HQFRXQWHU

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� ([SORUH WKH IDFWRUV ZKLFK LQIOXHQFH SODQW JURZWK�

��� ,GHQWLI\ IDFWRUV LPSRUWDQW IRU SODQW JURZWK�

��� &ODVVLI\ IDFWRUV DV H[WHUQDO RU LQWHUQDO WR WKH

SODQW�

��� &RQVLGHU WKH HDVH RI UHJXODWLRQ RI JURZWK

IDFWRUV�

��� ,QYHVWLJDWH PHWKRGV RI PDQLSXODWLQJ IDFWRUV�

��� 'HVLJQ DQG FRQGXFW H[SHULPHQWV WR FRPSDUH

HIIHFWV RI DOWHUDWLRQ RI JURZWK FRQGLWLRQV�

�� 8QGHUVWDQG WKH UHODWLRQVKLS EHWZHHQ SODQW JURZWK

DQG DJULFXOWXUDO SUDFWLFH�

��� ([DPLQH WKH HIIHFWV RI LUULJDWLRQ RQ ERWK

SODQWV DQG VRLO�

��� ([SODLQ KRZ IHUWLOL]HUV DQG KHUELFLGHV DIIHFW

JURZWK SDWWHUQV�

��� 'HVFULEH VHOHFWLYH SODQW EUHHGLQJ�

��� &RQVLGHU KRZ WKH WHFKQRORJLHV RI FORQLQJ DQG

JHQHWLF DOWHUDWLRQ LQIOXHQFH WKH HYROXWLRQ RI

VSHFLHV�

�� 'HYHORS DQ XQGHUVWDQGLQJ WKDW WHFKQRORJ\ ERWK

VKDSHV VRFLHW\ DQG LV VKDSHG E\ VRFLHW\� �7/�

��� ([SORUH WKH UHODWLRQVKLS EHWZHHQ WKH QDWXUDO

DQG WKH FRQVWUXFWHG ZRUOGV�

��� ,QYHVWLJDWH KRZ KXPDQ QHHGV VKDSH WKH

GLUHFWLRQ DQG GHYHORSPHQW RI WHFKQRORJLFDO

LQQRYDWLRQV LQ PRGLI\LQJ SODQW JURZWK�

��� ([DPLQH KRZ WHFKQRORJLFDO LQQRYDWLRQV

SURGXFH FKDQJH LQ WKH QDWXUDO ZRUOG�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® *R WR D ORFDWLRQ LQ \RXU DUHD ZKHUH WKH VRLO LV

VDOLQH� 'HWHUPLQH ZKDW SODQW VSHFLHV DUH JURZLQJ

LQ WKH VRLO� 'HVFULEH DQG PHDVXUH WKH SODQWV� 7DON

WR VRPH IDUPHUV WR JDWKHU WKHLU REVHUYDWLRQV DERXW

WKH HIIHFW RI VDOLQH VRLOV RQ JURZWK RI JUDLQ FURSV�

IRUDJH FURSV� DQG ZHHGV�

)LQG D ORFDWLRQ ZLWK D VLPLODUO\�VWUXFWXUHG

QRQVDOLQH VRLO� 5HFRUG D GHVFULSWLRQ RI WKH VSHFLHV

JURZLQJ WKHUH� &RPSDUH WKH REVHUYDWLRQV PDGH DW

WKH WZR ORFDWLRQV� 3HUKDSV D UHJLRQDO H[WHQVLRQ

DJURORJLVW FDQ VXJJHVW VRPH JRRG VLWHV IRU WKH

REVHUYDWLRQV� %H VXUH WR REWDLQ SHUPLVVLRQ EHIRUH

HQWHULQJ SULYDWH ODQG� +RZ GRHV VDOLQH VRLO LQKLELW

SODQW JURZWK"

)DFWRUV� $�� $�� %�� %��� &�� &��� (�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VKRUW DQVZHU WHVW LWHPV�

SUHVHQWDWLRQV� DQHFGRWDO UHFRUGV

,QVWUXFWLRQDO 0HWKRGV� ILHOG WULSV� LQWHUYLHZV�

GLVFXVVLRQ� H[SOLFLW WHDFKLQJ

® $ UHFHQW VWXG\ VWDWHG WKDW VHHGOLQJV ZKLFK ZHUH

WRXFKHG DV WKH\ JUHZ GHYHORSHG VWRFNLHU VWHPV WKDQ

WKRVH ZKLFK ZHUH QRW WRXFKHG� *HUPLQDWH VRPH

ILHOG SHDV RU OHQWLOV LQ SHDW SRWV DQG GLYLGH WKH SRWV

LQWR WKUHH H[SHULPHQWDO JURXSV� ,Q RQH JURXS WKH

OHDYHV ZLOO EH VWURNHG E\ KDQG RU ZLWK SRSVLFOH

VWLFNV IRU �� VHFRQGV RQFH DQ KRXU GXULQJ WKH VFKRRO

GD\� $QRWKHU JURXS ZLOO EH H[SRVHG WR WKH EUHH]H RI

D IDQ GXULQJ WKH VFKRRO GD\� DQG WKH WKLUG ZLOO EH

OHIW DORQH� 3ODVWLF RU PXOFK FRYHU PD\ EH QHHGHG WR

SUHYHQW GU\LQJ LQ WKH SRWV RQ ZKLFK WKH IDQ EORZV�

8QGHU ZKDW FRQGLWLRQV LQ QDWXUH ZRXOG WKH

VHHGOLQJV RI SODQWV EH WRXFKHG DV WKH\ JUHZ" +RZ

ZRXOG KDYLQJ VWRFNLHU VWHPV XQGHU WKHVH FRQGLWLRQV

KHOS WKH SODQWV WR VXUYLYH"

)DFWRUV� $�� %��� &��� &��� (��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV�

SUHVHQWDWLRQV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRG� SUREOHP VROYLQJ

® 'HVLJQ DQ H[SHULPHQW WR WHVW WKH HIIHFWV RI YDULRXV

VWUHQJWKV RI IHUWLOL]HU VROXWLRQ RQ WKH JURZWK RI

FDQROD VHHGOLQJV LQ SHDW SRWV�

)DFWRUV� $�� %�� &��� &��� '�� (��� )�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� H[WHQGHG RSHQ UHVSRQVH

WHVW LWHPV� SHUIRUPDQFH DVVHVVPHQW� UDWLQJ VFDOHV

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ H[SHULPHQWV�

UHSRUWV

® +RZ PXFK R[\JHQ GR SODQWV SURGXFH" +RZ PDQ\

JUDVV SODQWV ZRXOG LW WDNH WR SURGXFH HQRXJK

R[\JHQ SHU GD\ WR VXSSO\ RQH SHUVRQ"

® :K\ GR VRPH SODQWV JURZ PRUH TXLFNO\ WKDQ

RWKHUV"

® :K\ ZRQ
W VRPH SODQWV JURZ DW DOO LQ

6DVNDWFKHZDQ" *HW D VHHG FDWDORJXH IURP

0F)DG\HQ
V LQ %UDQGRQ� 'HWHUPLQH WKH KDUGLQHVV

]RQH LQ ZKLFK \RXU VFKRRO LV ORFDWHG� +RZ PDQ\

SODQW YDULHWLHV DUH OLVWHG DV KDUG\ IRU WKH DUHD RI

\RXU VFKRRO� +RZ GR KDUG\ SODQWV GLIIHU IURP

RWKHUV"

3UHSDUH D TXHVWLRQQDLUH ZKLFK \RX FDQ XVH WR

VWUXFWXUH LQWHUYLHZV RI JDUGHQHUV LQ \RXU DUHD�

:KDW H[SHULHQFHV KDYH WKH\ KDG ZLWK WU\LQJ WR

JURZ SODQWV ZKLFK ZHUH UDWHG DV QRW KDUG\ HQRXJK

IRU WKH DUHD" :KDW VXJJHVWLRQV GR WKH\ KDYH IRU

JURZLQJ SODQWV WR WKH HDUOLHVW SRVVLEOH PDWXULW\"

:KDW RWKHU FRPPHQWV FDQ WKH\ PDNH DERXW

JDUGHQLQJ"

® ,I XVLQJ IHUWLOL]HUV KHOSV SODQWV JURZ� ZLOO XVLQJ

PRUH IHUWLOL]HUV KHOS WKHP HYHQ PRUH"



���

(QHUJ\�DQG�0DFKLQHV

8QLW RYHUYLHZ

&RPSOH[ PDFKLQHV DUH PRVW RIWHQ D VHW RI VLPSOH

DSSOLFDWLRQV RI VLPSOH PDFKLQHV� RUJDQL]HG DQG

VHTXHQFHG WR FRPSOHWH D MRE ZKLFK KDV PXOWLSOH WDVNV�

$Q H[DPSOH RI WKLV LV D VHHG GULOO IRU SODQWLQJ ZKHDW�

(DFK URZ LV VHHGHG DIWHU D ZHGJH DWWDFKHG WR WKH HQG

RI D OHYHU KDV RSHQHG WKH VRLO� WKH VHHG KDV EHHQ

LQVHUWHG� DQG WKH VRLO FORVHG E\ D ZKHHO DQG D[OH� $

QXPEHU RI WKHVH FRPSRQHQWV JDQJHG WRJHWKHU SURGXFHV

WKH EXON RI WKH RSHUDWLQJ V\VWHP� 7KH FRQWURO RI WKH

VHHG IORZ� GHSWK WKDW WKH VRLO RSHQHUV UXQ� DQG D KRVW

RI RWKHU YDULDEOHV DUH FRQWUROOHG E\ RWKHU DSSOLFDWLRQV

RI SXOOH\V� OHYHUV� DQG RWKHU VLPSOH PDFKLQHV�

7KLV XQLW JLYHV VWXGHQWV D FKDQFH WR UHYLHZ WKH

SULQFLSOHV RI WKH VLPSOH PDFKLQHV� DQDO\]H WKH

FRQVWUXFWLRQ RI FRPSOH[ PDFKLQHV� DQG GHVLJQ VRPH

PDFKLQHV RI WKHLU RZQ�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV� DQG

UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH FODVV LQ D YDULHW\

RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV WKURXJK ZKLFK

VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH

FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG� ([DPSOHV RI

DFWLYLWLHV ZKLFK FRQWDLQ D ZULWLQJ RU UHDGLQJ

FRPSRQHQWV DUH IRXQG LQ WKH 6XJJHVWHG DFWLYLWLHV

VHFWLRQ RI WKLV XQLW�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� 7KH

H[WHQVLRQ SKDVH RI HDFK OHVVRQ LV DQ LGHDO SODFH IRU

VWXGHQWV WR FUHDWH WKHLU RZQ FKDOOHQJH RSSRUWXQLWLHV RU

WR FKRRVH IURP RSSRUWXQLWLHV VXJJHVWHG WR WKHP�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH GHYHORSHG

$� UHSOLFDEOH

$� HPSLULFDO

$� KXPDQ�FXOWXUH UHODWHG

%� V\PPHWU\

%� IRUFH

%�� FDXVH�HIIHFW

%�� PRGHO

%�� VFDOH

&� ZRUNLQJ FRRSHUDWLYHO\

&� K\SRWKHVL]LQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� SUREOHP VROYLQJ

&�� XVLQJ WLPH�VSDFH UHODWLRQVKLSV

'� VFLHQFH DQG WHFKQRORJ\

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� SXEOLF XQGHUVWDQGLQJ JDS

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

(� PDQLSXODWLYH DELOLW\

)� TXHVWLRQLQJ

)� UHVSHFW IRU ORJLF

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� LQWHUHVW

*� DYRFDWLRQ



���

&RQFHSW GHYHORSPHQW

JUDGH �

� FRQYHUVLRQ RI HQHUJ\ IURP RQH IRUP WR DQRWKHU

� UHODWLRQVKLS EHWZHHQ IRUFH DQG PRWLRQ

JUDGH �

� SULQFLSOHV DQG DGYDQWDJHV RI VLPSOH PDFKLQHV

JUDGH �

� H[DPLQDWLRQ RI FRQVWUXFWHG DQG QDWXUDO VWUXFWXUHV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH SULQFLSOHV RI PDFKLQHV�

��� 5HYLHZ WKH W\SHV RI VLPSOH PDFKLQHV�

��� 'HVFULEH KRZ HDFK FODVV RI VLPSOH PDFKLQH

WUDQVIHUV HQHUJ\�

��� 'HYLVH ZD\V WR PHDVXUH WKH IRUFH GHOLYHUHG E\

D PDFKLQH�

��� $QDO\]H WKH UHODWLRQVKLS EHWZHHQ IRUFH LQSXW

DQG IRUFH RXWSXW�

��� ,GHQWLI\ WKH DGYDQWDJHV SURGXFHG E\ XVLQJ

VLPSOH PDFKLQHV�

�� &RPELQH NQRZOHGJH RI WKH SULQFLSOHV RI GHVLJQ ZLWK

WKH SULQFLSOHV RI VLPSOH PDFKLQHV�

��� 'HVLJQ PDFKLQHV ZKLFK XVH D FRPELQDWLRQ RI

VLPSOH PDFKLQHV�

��� 'HVLJQ PDFKLQHV ZKLFK ZLOO DFFRPSOLVK D

SDUWLFXODU WDVN�

��� 'HYLVH PDFKLQHV ZKLFK DUH LQWHQGHG WR

HQWHUWDLQ�

��� &UHDWH D ZRUNLQJ PRGHO IURP RQH RI WKH

GHVLJQV�

�� 'HYHORS DQ XQGHUVWDQGLQJ WKDW WHFKQRORJ\ ERWK

VKDSHV VRFLHW\ DQG LV VKDSHG E\ VRFLHW\� �7/�

��� ([SORUH WKH LPSDFW RI PDFKLQHV RQ WKH

LPPHGLDWH HQYLURQPHQW�

��� ([SORUH WKH LPSDFW RI PDFKLQHV RQ SDVW DQG

SUHVHQW IDPLO\ DQG FRPPXQLW\ OLIH�

��� 8QGHUVWDQG KRZ WKH XVH RI PDFKLQHV

LQIOXHQFHV RFFXSDWLRQDO UROHV ZLWKLQ VRFLHW\�

��� ([DPLQH KRZ WKH GHPDQGV IURP VRFLHW\ DQG

LQGLYLGXDO PHPEHUV RI VRFLHW\ LQIOXHQFH ZKDW

PDFKLQHV DUH GHYHORSHG�

6XJJHVWHG DFWLYLWLHV

® )DQWDVWLF PHFKDQLFDO GHYLFHV LQYROYLQJ D FRPSOH[

VHULHV RI VLPSOH PDFKLQHV �OHYHUV� ZKHHOV DQG D[OHV�

SXOOH\V� OLQNHG WR DFFRPSOLVK D VLPSOH RU PXQGDQH

WDVN DUH RIWHQ FDOOHG 5XEH *ROGEHUJ PDFKLQHV� $Q

H[DPSOH LV IRXQG LQ WKH (JJR� 79 DGYHUWLVHPHQW

ZKHUH D ER\ KDV D PDFKLQH WR JHW WKH ZDIIOH IURP

WKH WRDVWHU LQ WKH NLWFKHQ GRZQVWDLUV EHIRUH KLV

IDWKHU JHWV LW�

,Q VPDOO JURXSV� EUDLQVWRUP WR SURGXFH D OLVW RI

VXFK PHFKDQLFDO GHYLFHV ZKLFK FRXOG EH XVHG

DURXQG KRPH RU DW VFKRRO� 6HOHFW VHYHUDO DQG

SURGXFH VNHWFKHV RI VXFK PDFKLQHV� &DQ \RX

LGHQWLI\ DQ\ PDFKLQHV WKDW DFWXDOO\ H[LVW WKDW FRPH

FORVH WR IDOOLQJ LQ WKH FDWHJRU\ RI 5XEH *ROGEHUJ

PDFKLQHV"

)DFWRUV� $�� %�� %��� &�� &��� '�� (�� )�� *�

2EMHFWLYHV� ���� ���� ����

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW� UDWLQJ

VFDOH� SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRG� SUREOHP VROYLQJ

® 'HYLVH� VNHWFK� DQG EXLOG D PDFKLQH ZKLFK ZLOO

UHPRYH WKH SODVWLF ZUDSSLQJ IURP D WKUHH SDFN RI

MXLFH ER[HV� ,V VXFK D PDFKLQH D QHFHVVLW\" ,I RQH

ZDV SURGXFHG� ZRXOG DQ\RQH EX\ LW" &UHDWH D

PDUNHWLQJ�DGYHUWLVLQJ FDPSDLJQ IRU WKH SURGXFW�

&DQ \RX WKLQN RI DQ\ SURGXFW WKDW WZR RU WKUHH

\HDUV DJR \RX KDG QHYHU KHDUG RI� EXW QRZ LV

FRQVLGHUHG VRPHWKLQJ \RX QHHG� $VN \RXU SDUHQWV

RU JUDQGSDUHQWV LI WKH\ FDQ WKLQN RI DQ\ GHYLFHV

WKDW ILW LQ WKLV FDWHJRU\�

)DFWRUV� $�� %�� %��� &��� '��

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DQG SHHU

HYDOXDWLRQV� UDWLQJ VFDOHV� SUHVHQWDWLRQV� RUDO

DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� FRRSHUDWLYH JURXS

OHDUQLQJ� PRGHO EXLOGLQJ� SUREOHP VROYLQJ



���

® $FWLYLWLHV � WR �� IURP (YLGHQFH RI (QHUJ\ � $Q

,QWURGXFWLRQ WR 0HFKDQLFV �%RRN 7ZR�� �*DUWUHOO�

����� GHDO ZLWK WKH SK\VLFLVW
V FRQFHSWLRQ RI ZRUN

DQG KRZ PDFKLQHV HQKDQFH WKH DELOLW\ WR GR ZRUN�

7KH ERRN LQFOXGHV DQ H[WHQVLYH UHDGLQJ VHFWLRQ

ZLWK EDFNJURXQG LQIRUPDWLRQ RQ HDFK RI WKH

DFWLYLWLHV DQG FRQFHSWV� ZULWWHQ IRU D WHDFKHU ZKR LV

QRW D VFLHQFH VSHFLDOLVW� /LVWV RI DOO PDWHULDOV

QHHGHG WR GR WKH DFWLYLWLHV DQG D JORVVDU\ DUH

LQFOXGHG� 7KH ERRN LV SURGXFHG DQG SXEOLVKHG E\

WKH 1DWLRQDO 6FLHQFH 7HDFKHUV
 $VVRFLDWLRQ LQ WKH

8�6�$� 3HUPLVVLRQ LV JUDQWHG E\ WKDW RUJDQL]DWLRQ

IRU UHSURGXFWLRQ RI DQ\ RI WKH PDWHULDOV LQ WKH ERRN

IRU FODVVURRP XVH� 2QH FRS\� DW D ���� SULFH RI

86������� LV VXIILFLHQW IRU HDFK FODVVURRP�

® %ULQJ D ELF\FOH �RU VHYHUDO� LQWR WKH FODVVURRP� +RZ

PDQ\ GLIIHUHQW VLPSOH PDFKLQHV FDQ \RX ILQG RQ WKH

ELNH" +RZ GR WKHVH PDFKLQHV LQWHUDFW WR PDNH WKH

ELF\FOH PRYH" ,I WKH ELF\FOH LV D PXOWL�VSHHG ELNH

ZLWK D QXPEHU RI GLIIHUHQW VSURFNHWV RQ ERWK IURQW

DQG EDFN ZKHHOV� ILJXUH RXW KRZ WKH YDULRXV

FRPELQDWLRQV RI SHGDO VSURFNHWV WR GULYH ZKHHO

VSURFNHWV JLYH \RX WKH UDQJH RI UHDU ZKHHO VSHHGV

IURP ORZ WR KLJK�

® 0LOOV IRU SURGXFLQJ IORXU IURP JUDLQV ZHUH YHU\

HDUO\ XVHUV RI PDFKLQHV� 7UDFH WKH XVH RI PDFKLQHV

WR WXUQ PLOOVWRQHV IURP WKH HDUOLHVW UHFRUGHG WLPH

WR WKH SUHVHQW� $UH DFWXDO VWRQHV VWLOO XVHG WR JULQG

JUDLQV LQ PLOOV"

® &UHDWH D EXOOHWLQ ERDUG GLVSOD\ LOOXVWUDWLQJ WKH

WKUHH FODVVHV RI OHYHUV� 8VH ERWK SRVWHUV

GLDJUDPPLQJ HDFK W\SH� DQG SLFWXUHV RU GUDZLQJV RI

PDFKLQHV� DSSOLDQFHV� DQG GHYLFHV WKDW XVH HDFK

W\SH�

® 3K\VLFLVWV GHILQH ZRUN DV EHLQJ GRQH ZKHQ D IRUFH

LV H[HUWHG DQG WKH REMHFW RQ ZKLFK WKH IRUFH LV

H[HUWHG PRYHV� :RUN FRQWLQXHV WR EH GRQH DV ORQJ

DV WKH IRUFH LV VWLOO EHLQJ H[HUWHG RQ WKH REMHFW�

:KHQ \RX WKURZ D EDOO� \RX DUH GRLQJ ZRUN RQ WKH

EDOO ZKLOH \RXU DUP LV PRYLQJ IRUZDUG� 2QFH \RX

UHOHDVH WKH EDOO� \RX DUH QR ORQJHU GRLQJ ZRUN RQ

WKH EDOO� ,I \RX SXVK DV KDUG DV \RX FDQ RQ D ZDOO�

DQG WKH ZDOO GRHVQ
W PRYH� \RX DUHQ
W GRLQJ DQ\

ZRUN RQ WKH ZDOO�

3K\VLFLVWV FDOFXODWH WKH DPRXQW RI ZRUN GRQH E\

PXOWLSO\LQJ WKH IRUFH DSSOLHG E\ WKH GLVWDQFH LQ

PHWUHV RYHU ZKLFK WKH IRUFH LV H[HUWHG� )RUFH LV

PHDVXUHG LQ XQLWV RI QHZWRQV� � QHZWRQ �� 1� RI

IRUFH LV WKH DPRXQW RI IRUFH UHTXLUHG WR OLIW D PDVV

RI ��� JUDPV� � QHZWRQ H[HUWHG RYHU D

GLVWDQFH RI � PHWUH LV FDOOHG � MRXOH �� -� RI ZRUN� 7R

FDOFXODWH ZRUN GRQH \RX PXVW EH DEOH WR PHDVXUH

ERWK WKH IRUFH DSSOLHG DQG WKH GLVWDQFH RYHU ZKLFK

WKH IRUFH ZDV DSSOLHG�

*UDYLW\ H[HUWV D IRUFH RQ DOO REMHFWV� 7KH

GRZQZDUGV IRUFH RQ D PDVV RI ��� JUDPV DW WKH

VXUIDFH RI WKH HDUWK LV � QHZWRQ� 7KLV GRZQZDUGV

IRUFH LV FDOOHG ZHLJKW� +RZ PXFK GRZQZDUGV IRUFH

LV WKHUH RQ D PDVV RI ��� JUDPV" 2Q D PDVV RI

��� NJ" 2Q \RXU PDVV" ,I \RX ZHUH WR EH WUDQVSRUWHG

WR WKH PRRQ� \RXU PDVV ZRXOG VWD\ DERXW WKH VDPH�

EXW \RXU ZHLJKW ZRXOG EH D ORW OHVV� :K\ ZRXOG WKLV

EH"

0DNH D GHYLFH WKDW FDQ PHDVXUH WKH DPRXQW RI

IRUFH DSSOLHG WR DQ REMHFW� 6WDQGDUG PDVVHV IRU

FDOLEUDWLQJ \RXU LQVWUXPHQW FDQ EH PDGH E\ DGGLQJ

VDQG WR HPSW\ �� PP ILOP FDQLVWHUV RU EDE\ IRRG

MDUV� ,I WKHVH VWDQGDUG PDVVHV DUH SURGXFHG LQ

IUDFWLRQV RU PXOWLSOHV RI ��� JUDPV� WKHQ WKH IRUFHV

WR OLIW WKHP ZLOO EH LQ IUDFWLRQV RU PXOWLSOHV RI � 1�

8VH \RXU GHYLFH WR PHDVXUH IRUFH LQSXWV DQG

RXWSXWV RI YDULRXV VLPSOH PDFKLQHV DQG KRXVHKROG

LWHPV� +RZ PXFK IRUFH GRHV LW WDNH WR GHSUHVV WKH

DUP RI D HTXDO�DUP ILUVW FODVV OHYHU �OLNH D WHHWHU�

WRWWHU� ORDGHG ZLWK D ��� JUDP PDVV" 7R UDLVH D

��� JUDP PDVV ZLWK D SXOOH\" 7R SXOO GRZQ D

ZLQGRZ EOLQG" 7R WXUQ RQ D OLJKW VZLWFK" 7R RSHQ D

GUDZHU"

® 0DVV LV DQ DPRXQW RI PDWWHU� ZHLJKW LV D IRUFH

DSSOLHG E\ JUDYLW\ WR PDWWHU� 'R EDWKURRP VFDOHV

PHDVXUH PDVV RU ZHLJKW" :KDW DUH WKH VWDQGDUG

XQLWV RI PDVV" :KDW DUH WKH VWDQGDUG XQLWV RI

ZHLJKW" &UHDWH D FRQYHUVLRQ FKDUW VR WKDW \RXU

EDWKURRP VFDOH PHDVXUHPHQWV FDQ EH UHSRUWHG LQ

QHZWRQV�

® %XLOG D PRGHO FDU� ERDW� RU DLUSODQH SRZHUHG E\ D

UXEEHU EDQG� $OO YHKLFOHV PXVW EH DEOH WR WUDYHO D

GLVWDQFH RI DW OHDVW WZR PHWUHV ZLWK RQH FKDUJH RI

WKH EDQG� (QWHU \RXU ILQLVKHG YHKLFOH LQ RQH RI WKH

IROORZLQJ FDWHJRULHV�

� OLJKWZHLJKW� PDVV RI YHKLFOH LQ JUDPV

� OLJKWZHLJKW HIILFLHQW� WLPH RI YHKLFOH
V WULS

GLYLGHG E\ PDVV RI YHKLFOH

� GLVWDQFH� GLVWDQFH WUDYHOOHG

� WLPH� WLPH HODSVHG IURP ILUVW WR ODVW PRWLRQ

� VSHHG� PD[LPXP DYHUDJH VSHHG RYHU DQ\ �

VHFRQG SHULRG

� ZRUNKRUVH� ORDG PXOWLSOLHG E\ GLVWDQFH PRYHG

� LQQRYDWLYH GHVLJQ� SRVWHU GHVFULELQJ LQQRYDWLYH

IHDWXUHV WR EH UDWHG E\ SHHUV

� RWKHU FDWHJRULHV \RX ZLVK WR FUHDWH



���

6FLHQFH��



���



���

6DVNDWFKHZDQ���7KH�(QYLURQPHQW

8QLW RYHUYLHZ

,Q WKHLU FKDSWHU RI WKH ERRN (QGDQJHUHG 6SDFHV�

'DYLG +HQU\ DQG 'DYLG *DXWKLHU EHJLQ E\ TXRWLQJ

$GULDQ )RUV\WK�

:LWKLQ RQH KXPDQ OLIHWLPH� WKH SUDLULHV KDYH

SDVVHG IURP ZLOGHUQHVV WR EHFRPH WKH PRVW

DOWHUHG KDELWDW LQ WKLV FRXQWU\ DQG RQH RI WKH

PRVW GLVWXUEHG� HFRORJLFDOO\ VLPSOLILHG DQG

RYHUH[SORLWHG UHJLRQV LQ WKH ZRUOG� �+XPPHOO�

�����

7KLV XQLW LV GHVLJQHG WR DOORZ VWXGHQWV WR H[DPLQH WKH

HFRV\VWHP LQ ZKLFK WKH\ OLYH� WR FRPSDUH WKDW V\VWHP

WR RWKHU HQYLURQPHQWV LQ 6DVNDWFKHZDQ� DQG WR

DSSUHFLDWH ERWK KRZ PXFK DQG ZK\ KXPDQ KDELWDWLRQ

KDV FKDQJHG WKH IDFH RI WKH SURYLQFH� 7KH RSWLRQDO XQLW

'LYHUVLW\ RI /LIH PD\ EH LQWHJUDWHG ZLWK WKLV XQLW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :KHQ VWXGHQWV UHDG

IURP D YDULHW\ RI VRXUFHV � QHZVSDSHUV� PDJD]LQHV�

ERWK QDUUDWLYH DQG H[SRVLWRU\ QRQILFWLRQ � DQG ZKHQ

WKH\ DUH JLYHQ RSSRUWXQLW\

WR XVH UHIOHFWLYH� QDUUDWLYH� DQG H[SRVLWRU\ ZULWLQJ LQ

YDULRXV IRUPDWV WR H[SUHVV ZKDW WKH\ DUH OHDUQLQJ�

VWXGHQWV UHILQH WKHLU XQGHUVWDQGLQJ RI

WKH FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG� ,W LV FULWLFDO

QRW WR FRQILQH VFLHQFH UHDGLQJ WR WH[WERRNV DQG VFLHQFH

ZULWLQJ WR VWUXFWXUHG ODERUDWRU\ UHSRUWV� (DFK RI WKHVH

LV LPSRUWDQW� EXW LV RQO\ RQH FRPSRQHQW RI D ZHOO�

URXQGHG VFLHQFH SURJUDP� 6HYHUDO VXJJHVWLRQV IRU

DSSURSULDWH ZULWLQJ DQG UHDGLQJ DVVLJQPHQWV DUH

IRXQG LQ WKH 6XJJHVWHG DFWLYLWLHV VHFWLRQ RI WKLV

XQLW�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ� :LWK WRSLFV

VXFK DV HFRORJ\ DQG WKH HQYLURQPHQW WKHUH LV ORWV RI

VFRSH IRU VWXGHQW�LQLWLDWHG VFLHQFH FKDOOHQJH DFWLYLWLHV

LQ WKLV XQLW� 7KHVH PD\ LQYROYH VWXGHQW UHVHDUFK�

ZULWLQJ RU DFWLRQ WR KHOS WKHP XQGHUVWDQG DQG

SUHVHUYH WKHLU HQYLURQPHQW�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KLVWRULF

$� KROLVWLF

$� HPSLULFDO

$� XQLTXH

%� FKDQJH

%� LQWHUDFWLRQ

%�� FDXVH�HIIHFW

%�� FRQVHUYDWLRQ

%�� F\FOH

%�� V\VWHP

%�� SRSXODWLRQ

%�� IXQGDPHQWDO HQWLWLHV

%�� VFDOH

%�� HYROXWLRQ

&� FRPPXQLFDWLQJ

&� REVHUYLQJ DQG GHVFULELQJ

&� K\SRWKHVL]LQJ

&�� LQWHUSUHWLQJ GDWD

&�� IRUPXODWLQJ PRGHOV

&�� DQDO\]LQJ

&�� FRQVHQVXV PDNLQJ

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� SXEOLF XQGHUVWDQGLQJ JDS

'� YDULDEOH SRVLWLRQV

(� XVLQJ QDWXUDO HQYLURQPHQWV

(� PDQLSXODWLYH DELOLW\

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� TXHVWLRQLQJ

)� YDOXLQJ QDWXUDO HQYLURQPHQWV

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� FRQWLQXRXV OHDUQHU

*� UHVSRQVH SUHIHUHQFH



���

&RQFHSW GHYHORSPHQW

JUDGH �

� GLIIHUHQW KDELWDWV IRU GLIIHUHQW RUJDQLVPV

JUDGH �

� KRZ DQG ZK\ HFRV\VWHPV GHYHORS

JUDGH �

� IRRG� ZDWHU� VKHOWHU� VSDFH DV UHTXLUHPHQWV RI OLIH

� GLYHUVLW\ RI 6DVNDWFKHZDQ WRSRJUDSK\

JUDGH �

� H[WUDFWLRQ� UHILQLQJ� DQG GLVWULEXWLRQ RI UHVRXUFHV

� GULYLQJ IRUFHV LQ VXFFHVVLRQ

JUDGH �

� GLYHUVLW\ RI VSHFLHV LQ DQ\ HFRV\VWHP

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H WKH GLYHUVLW\ RI WKH HFRORJLFDO UHJLRQV RI

6DVNDWFKHZDQ�

��� 0DS WKH GLVWULEXWLRQ RI WKH UHJLRQV

WKURXJKRXW WKH SURYLQFH�

��� &RPSDUH WKH JHRORJLFDO KLVWRU\� WKH FOLPDWH�

WKH WHUUDLQ� DQG QDWLYH SODQWV DQG DQLPDOV RI

WKH UHJLRQV�

��� ([DPLQH SDVW DQG FXUUHQW ODQG XVH LQ HDFK RI

WKH UHJLRQV�

��� 2EVHUYH DQG GHVFULEH WKH FKDUDFWHULVWLFV RI

WKH ORFDO DUHD�

��� ([DPLQH WKH UHODWLRQ EHWZHHQ DJULFXOWXUDO

DFWLYLWLHV DQG WKH SK\VLFDO FKDUDFWHULVWLFV RI

WKH UHJLRQV�

�� ([SORUH WKH HIIHFWV RI KXPDQ DFWLYLW\ RQ WKH

ODQGVFDSH RI 6DVNDWFKHZDQ�

��� /LVW WKH YDULRXV ZD\V WKDW WKH RULJLQDO

ODQGVFDSH KDV EHHQ DOWHUHG�

��� 'HVFULEH WKH HIIHFWV WKDW WKH LQIUDVWUXFWXUH IRU

DJULFXOWXUH KDV RQ WKH ODQGVFDSH�

��� 'HVFULEH WKH HIIHFWV WKDW WKH SUDFWLFH RI

DJULFXOWXUH DQG RWKHU UHVRXUFH LQGXVWULHV

KDYH RQ WKH ODQGVFDSH�

��� 'HVFULEH WKH HIIHFW WKDW WKH SUDFWLFH RI

DJULFXOWXUH KDV RQ WKH TXDOLW\ RI WKH VRLO LQ

6DVNDWFKHZDQ�

��� 2XWOLQH WKH HIIHFW WKDW XUEDQL]DWLRQ KDV RQ

WKH ODQGVFDSH DQG RQ WKH SUDFWLFH RI

DJULFXOWXUH�

�� 'HYHORS FRPSDVVLRQDWH� HPSDWKHWLF DQG IDLU�

PLQGHG VWXGHQWV ZKR FDQ PDNH SRVLWLYH

FRQWULEXWLRQV WR VRFLHW\ DV LQGLYLGXDOV DQG DV

PHPEHUV RI JURXSV� �3696�

��� 5HFRJQL]H WKDW WKH EHKDYLRXU RI DQ LQGLYLGXDO

FDQ DIIHFW WKH TXDOLW\ RI DQ H[SHULHQFH IRU

RWKHUV�

��� 5HIOHFW XSRQ WKH EHQHILWV RI FRRSHUDWLYH�

UHVSHFWIXO� RU HPSDWKHWLF EHKDYLRXUV LQ

DFWLRQV ZKLFK LQIOXHQFH WKH ELRVSKHUH�

��� 5HFRJQL]H WKDW D EDODQFH LV QHHGHG EHWZHHQ

WKH ULJKWV RI DQ LQGLYLGXDO DQG WKH ZHOO�EHLQJ

RI ERWK WKH KXPDQ JURXS DQG DOO OLIHIRUPV�

��� 8QGHUVWDQG WKH QHHG IRU VRPH IRUPV RI

DXWKRULW\ LQ VRFLDO VLWXDWLRQV� DQG WKH UROH RI

WKH LQGLYLGXDO LQ TXHVWLRQLQJ DXWKRULW\ ZKHUH

WKHUH DSSHDUV WR EH D YLRODWLRQ RI IXQGDPHQWDO

PRUDO YDOXHV�



���

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® :ULWH D VFULSW IRU D YLGHR ZKLFK GHVFULEHV WKH

IHDWXUHV RI WKH DUHD RI 6DVNDWFKHZDQ LQ ZKLFK \RX

OLYH� ,QFOXGH FRPPHQWDU\ DERXW WKH W\SHV RI

YHJHWDWLRQ DQG DQLPDO OLIH FRPPRQ LQ WKH DUHD� DV

ZHOO DV WKH SURPLQHQW ODQGIRUPV� ERGLHV RI ZDWHU�

DQG WHUUDLQ� 'HVFULEH WKH LPSDFW WKDW KXPDQ

DFWLYLW\ KDV KDG RQ WKH ODQG� 6KRZ H[DPSOHV ZKLFK

LOOXVWUDWH WKLV HIIHFW�

3URGXFH WKH YLGHR DQG H[FKDQJH LW ZLWK D FODVV LQ

DQRWKHU UHJLRQ RI WKH SURYLQFH� ,QFOXGH ZULWWHQ DQG

SLFWRULDO GRFXPHQWDWLRQ ZLWK WKH YLGHR�

)DFWRUV� $�� $�� %�� %��� &�� &��� '�� (�� )�� )��

*�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW� UDWLQJ

VFDOHV� KRPHZRUN

,QVWUXFWLRQDO 0HWKRGV� FDVH VWXGLHV� ILHOG

REVHUYDWLRQV� FLUFOH RI NQRZOHGJH

® 2EWDLQ D VHW RI PDSV ZKLFK GHWDLO WKH ZLQG HURVLRQ

ULVN� ZDWHU HURVLRQ ULVN� VDOLQLW\ DQG S+ RI

6DVNDWFKHZDQ VRLOV DQG WKH FODVVLILFDWLRQ RI VRLOV E\

W\SH �FKHUQR]HPLF� SRG]ROLF� VRORQHW]LF� UHJRVROLF�

HWF��� 2QH VHW SHU FODVV LV DYDLODEOH IUHH IURP�

6DVNDWFKHZDQ 6RLO 6XUYH\ 8QLW

���� -RKQ 0LWFKHOO %XLOGLQJ

8QLYHUVLW\ RI 6DVNDWFKHZDQ

6DVNDWRRQ� 6DVNDWFKHZDQ

6�1 �:�

7KH VHULHV �6RLO &DSDELOLW\ IRU $JULFXOWXUH�� GRQH DV

SDUW RI WKH &DQDGD /DQG ,QYHQWRU\ LV DYDLODEOH IRU

SXUFKDVH IURP�

&DQDGD 0DS 2IILFH

(QHUJ\� 0LQHV� 5HVRXUFHV &DQDGD

2WWDZD� 2QWDULR

.�$ �(�

8VH WKH PDSV WR FUHDWH D VRLO GHVFULSWLRQ RI WKH

UHJLRQ LQ ZKLFK \RX OLYH� +RZ PXFK RI WKH VRLO LQ

WKH UHJLRQ LV VXLWHG IRU JURZWK RI JUDLQ FURSV" +RZ

PXFK LV VXLWHG IRU JURZWK RI IRUDJH FURSV" +RZ

PXFK LV VXLWHG IRU XQLPSURYHG SDVWXUH DQG

UDQJH" +RZ GR WKH HVWLPDWHV RI ODQG IRU WKHVH XVHV

LQ \RXU DUHD FRPSDUH ZLWK WKH SURYLQFH DV D ZKROH"

)DFWRUV� $�� %��� %��� &�� &��� (��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

RUDO DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRG� UHVHDUFK SURMHFWV

® &UHDWH D SODQW LQYHQWRU\ RI \RXU DUHD� RU RI D

VSHFLILF VLWH LQ \RXU DUHD� 8VH D ILHOG JXLGH WR

LGHQWLI\ WKH VSHFLHV SUHVHQW� &ROOHFW RQH RU WZR

OHDYHV IURP VSHFLHV WKDW DUH QRW DEXQGDQW RU WKDW

DUH WRR ODUJH WR SHUPLW FROOHFWLQJ PRUH WKDQ D OHDI�

)RU DEXQGDQW VSHFLHV RI VPDOO VL]H� FROOHFW D VDPSOH

RI D EUDQFK� VWHP ZLWK EUDQFKHV� RU WKH ZKROH SODQW

�URRWV LQFOXGHG�� 0DNH VXUH WKDW WKLV FROOHFWLQJ LV

GRQH VR WKDW LW FDXVHV OHDVW GLVUXSWLRQ WR WKH VLWH

DQG SODQWV�

3UHVV�GU\ WKHVH VDPSOHV DQG PRXQW WKHP WRJHWKHU

RQ D ODUJH GLVSOD\ FDUG� LQFOXGLQJ WKH QDPH�

ORFDWLRQ ZKHUH WKH VDPSOH ZDV WDNHQ� QLFKH� DQG

JURZWK KDELW RI WKH SODQW RQ WKH FDUG� ,QGLFDWH DV

ZHOO ZKHUH HDFK SODQW FDQ EH VHHQ LQ VLWX E\ WKRVH

ZKR DUH LQWHUHVWHG�

$Q H[WHQVLRQ RI WKLV ZRXOG EH WR FUHDWH D ILHOG JXLGH

WR WKH DUHD� 8VLQJ WKH JXLGH� SHRSOH ZRXOG EH DEOH

WR IROORZ D IL[HG FRXUVH� UHDGLQJ D FRPPHQWDU\ RQ

WKH SODQWV DORQJ WKH FRXUVH� 7KH JXLGH FRXOG FRQWDLQ

VNHWFKHV DQG NH\V WR KHOS SHRSOH LGHQWLI\ WKH

SODQWV�

)DFWRUV� $�� $�� %�� %��� %��� &�� '�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

SHUIRUPDQFH DVVHVVPHQWV� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFW�

VWUXFWXUHG RYHUYLHZ� UHDGLQJ IRU PHDQLQJ

® 9DULRXV VHULHV EURDGFDVW RQ WKH 3%6 79 QHWZRUN

JLYH WHDFKHUV SHUPLVVLRQ WR YLGHRWDSH SURJUDPV IRU

XVH LQ WKHLU FODVVURRPV� $PRQJ WKHVH VHULHV DUH WKH

1DWLRQDO *HRJUDSKLF VSHFLDOV� 6FLHQWLILF $PHULFDQ

)URQWLHUV� DQG WKH ,QILQLWH 9R\DJH VHULHV� :DWFK IRU

DQQRXQFHPHQWV DERXW VXFK VHULHV LQ VFLHQFH

WHDFKHUV
 PDJD]LQHV VXFK DV 6FLHQFH 6FRSH DQG 7KH

6FLHQFH 7HDFKHU� 0DQ\ RI WKHVH VHULHV KDYH D VWURQJ

HPSKDVLV RQ WKH HQYLURQPHQW�



���

® %XLOG FODVVURRP SRQGV RU XVH DTXDULD WR FUHDWH D

VDOLQH SRQG DQG D IUHVKZDWHU SRQG HQYLURQPHQW�

2QH ZD\ WR FUHDWH WKH SRQG LV WR XVH D SO\ZRRG ER[

GUDSHG ZLWK D OLQHU RI � PLO SRO\HWK\OHQH� )DVWHQ

WKH OLQHU RQ WKH RXWVLGH RI WKH ER[ E\ W\LQJ D URSH

RYHU WKH SODVWLF DURXQG WKH SHULPHWHU RI WKH ULP�

7KH ERWWRP RI WKH SRQG PD\ EH FRQWRXUHG E\ XVLQJ

VDQG LQ WKH ER[ EHIRUH WKH SODVWLF OLQHU LV DSSOLHG�

0DNH VXUH WKDW WKH SODVWLF OLQHU FRQIRUPV IDLUO\

ZHOO WR WKH VSDFH LQVLGH WKH ER[� ,I WKHUH LV QRW

HQRXJK SODVWLF� WKH ZHLJKW RI WKH ZDWHU ZLOO VWUHWFK

DQG SRVVLEO\ ULS WKH SODVWLF�

&ROOHFW ZDWHU� VRLO� DQG RUJDQLVPV IURP ORFDO

VRXUFHV WR VWRFN WKH SRQG� :KDW SDUW GR WKHVH

ERGLHV RI ZDWHU SOD\ LQ WKH ORFDO HFRV\VWHP"

® 'HVLJQ DQ DQLPDO ZKLFK ZLOO EH ZHOO�VXLWHG WR

VXUYLYH LQ WKH KDELWDW RI \RXU DUHD� <RX PLJKW ZDQW

WR WDNH FKDUDFWHULVWLFV IURP DQ DVVRUWPHQW RI

DQLPDOV ZKLFK OLYH WKHUH SOXV RWKHU UHDO RU ILFWLWLRXV

FKDUDFWHULVWLFV� %H SUHSDUHG WR H[SODLQ ZK\ \RXU

DQLPDO ZRXOG EH DGDSWHG WR WKH DUHD�

® :KDW DUH ZHWODQGV" +RZ GR WKH\ IRUP" +RZ FDQ

WKH\ EH GHVWUR\HG" :KDW LV WKHLU YDOXH" :KDW DUH

WKHLU GLVDGYDQWDJHV" :KDW LV WKH HIIHFW RI WKH ORVV RI

ZHWODQGV RQ DQLPDO �HVSHFLDOO\ ZDWHUIRZO�

SRSXODWLRQV" RQ DJULFXOWXUDO SURGXFHUV
 OLYHV" RQ

WKH FOLPDWH RI WKH DUHDV ZKHUH WKH ZHWODQGV ZHUH"

RQ WKH JURXQGZDWHU LQ WKH DUHD"

:ULWH HLWKHU D QDUUDWLYH GHVFULSWLRQ RI ZHWODQGV

DQG WKHLU SODFH LQ WKH 6DVNDWFKHZDQ HFRV\VWHP� RU

D 
ILUVW�SHUVRQ
 DFFRXQW RI VRPH RUJDQLVP �SODQW�

DQLPDO� PLFUREH� OLYLQJ LQ D ZHWODQG HQYLURQPHQW�

'HDO ZLWK VRPH RU DOO RI WKH DERYH TXHVWLRQV LQ \RXU

ZULWLQJ�

® :KDW ELUGV QHVW LQ \RXU DUHD" &KRRVH RQH RI WKH

ELUGV� 3UHSDUH D UHSRUW WR LQIRUP DQG HQWHUWDLQ WKH

RWKHU VWXGHQWV LQ \RXU FODVV DERXW WKH OLIH RI WKDW

ELUG�

<RX PLJKW LQFOXGH VXFK WKLQJV DV D YLGHRWDSH RI WKH

ELUG� LWV VRQJ� DQG LWV IOLJKW� 9LGHRWDSH WKH ELUG
V

QHVW � ORFDWLRQ� GHVLJQ� FRQVWUXFWLRQ� DQG XVH� +RZ

PDQ\ HJJV GRHV WKH ELUG OD\" +RZ DQG IRU KRZ ORQJ

DUH WKH HJJV LQFXEDWHG" +RZ DUH WKH EDE\ ELUGV IHG"

$UH WKH ELUGV SUHFRFLDO RU DOWULFLDO" :KDW VRFLDO

RUJDQL]DWLRQ LV WKHUH DPRQJ WKH ELUGV" :KDW GR WKH

ELUGV HDW" :KDW SUHGDWRUV DWWDFN WKHVH ELUGV"

® (QYLURQPHQW &DQDGD KDV GHYHORSHG D VHULHV RI

SXEOLFDWLRQV FDOOHG 6WDWH RI WKH (QYLURQPHQW

5HSRUWLQJ� 5HVRXUFHV DUH DV YDULHG DV D IDFW VKHHW

VHULHV� EXOOHWLQV PRQLWRULQJ WUHQGV LQ

HQYLURQPHQWDO YDULDEOHV� DQG GHWDLOHG UHSRUWV RQ

YDULRXV LVVXHV� 7KH VHULHV DOVR LQFOXGHV D

FRPSUHKHQVLYH ERRN 7KH 6WDWH RI &DQDGD
V

(QYLURQPHQW� )RU LQIRUPDWLRQ RQ WKLV UHSRUWLQJ

VHULHV FRQWDFW

62( 5HSRUWLQJ

(QYLURQPHQW &DQDGD

2WWDZD� 21

.�$ �+�

8VLQJ PDWHULDOV IURP (QYLURQPHQW &DQDGD JLYHV

VWXGHQWV D FKDQFH WR UHDG PDWHULDOV ZULWWHQ IRU WKH

JHQHUDO SXEOLF UDWKHU WKDQ WDUJHWHG DW IRXUWHHQ

\HDU ROG VWXGHQWV� 7KLV W\SH RI PDWHULDO ZLOO EH RQH

RI WKHLU PDMRU VRXUFHV RI LQIRUPDWLRQ DERXW WKH

HQYLURQPHQW RQFH WKH\ OHDYH VFKRRO� �)HZ

SXEOLVKHUV SULQW WH[WERRNV GHVLJQHG WR JLYH �� \HDU

ROG DGXOWV HYHU\WKLQJ WKH\ QHHG WR NQRZ DERXW

VFLHQFH DQG WKH HQYLURQPHQW�� 7KH\ FDQ DOVR XVH

WKHVH PDWHULDOV DV PRGHOV IRU UHSRUWLQJ WKH UHVXOWV

RI WKHLU RZQ UHVHDUFK�

® 7KH NLWV $JULFXOWXUH DQG (QHUJ\ DQG WKH

(QYLURQPHQW� WZR RI WKH VL[ NLWV LQ WKH

6DVNDWFKHZDQ 5HVRXUFH 6HULHV� DUH UHFRPPHQGHG

IRU XVH ZLWK WKLV XQLW� 7KHVH NLWV VXSSRUW D VWURQJ

6DVNDWFKHZDQ HPSKDVLV LQ WKH FODVVURRP DQG PDNH

WKH SRLQW WKDW HQYLURQPHQWDO SUREOHPV DUH QRW

OLPLWHG WR WURSLFDO UDLQ IRUHVWV� LQGXVWULDO DUHDV RI

HDVWHUQ &DQDGD� RU WKLUG ZRUOG FRXQWULHV� 7KHVH

NLWV ZHUH VHQW GXULQJ ���� DQG ���� WR DOO VFKRROV

LQ 6DVNDWFKHZDQ WKDW KDG JUDGH � VWXGHQWV

HQUROOHG�



���

&KHPLVWU\�DQG�<RX

8QLW RYHUYLHZ

,Q WKLV XQLW� VWXGHQWV FDQ DSSO\ PDQ\ RI WKH FRQFHSWV

LQWURGXFHG LQ SUHYLRXV JUDGHV� 7KH\ VKRXOG REVHUYH

FKHPLFDO UHDFWLRQV� GLVWLQJXLVKLQJ FKHPLFDO FKDQJH

IURP SK\VLFDO FKDQJH E\ ERWK WKH FKDUDFWHULVWLFV RI WKH

UHDFWLRQ DQG E\ WKH FKDQJHV LQ WKH FRPSRVLWLRQ RI WKH

VXEVWDQFHV LQYROYHG� :ULWLQJ ZRUG HTXDWLRQV IRU WKH

UHDFWLRQV REVHUYHG� DQG ZULWLQJ IRUPXODV IRU VLPSOH

PROHFXOHV VKRXOG EH DWWHPSWHG� 6WXGHQWV VKRXOG EH

DEOH WR UHDG VRPH IRUPXOD HTXDWLRQV XVHG WR GHVFULEH

FKHPLFDO UHDFWLRQV� DQG VKRXOG XQGHUVWDQG WKH

SXUSRVH RI VXFK HTXDWLRQV�

6WXGHQWV VKRXOG DOVR LGHQWLI\ WKH FKHPLFDO QDPHV RI

VXEVWDQFHV XVHG LQ HYHU\GD\ OLIH� DQG DSSUHFLDWH WKH

GHSHQGHQFH WKDW &DQDGLDQ VRFLHW\ KDV RQ ERWK QDWXUDO

DQG V\QWKHWLF FKHPLFDOV� 7KH WUHQG IURP WRWDO UHOLDQFH

RQ QDWXUDO FKHPLFDOV WR WKH GHSHQGHQFH RQ ERWK

V\QWKHVL]HG DQG QDWXUDO FKHPLFDOV VKRXOG EH

LQYHVWLJDWHG�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� 7KURXJK UHDGLQJ IURP D

ZLGH YDULHW\ RI VRXUFHV� VWXGHQWV DUH H[SRVHG WR

GLIIHULQJ YLHZSRLQWV� GLIIHULQJ PRGHV

DQG VW\OHV RI H[SODQDWLRQ� DQG WKH XQGHUO\LQJ PHVVDJH

WKDW WKHUH LV QRW RQH ERRN ZKHUH RQH FDQ ILQG DOO WKH

LQIRUPDWLRQ RQH QHHGV� 0DJD]LQHV� VWXGHQW VFLHQFH

MRXUQDOV� DQG QDUUDWLYH QRQILFWLRQ DUH DOO VRXUFHV IRU

VWXGHQW UHDGLQJV� 7KURXJK ZULWLQJ LQ D ZLGH YDULHW\ RI

PRGHV DQG IRUPDWV� VWXGHQWV UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG� 2IIHU \RXU VWXGHQWV WKH RSSRUWXQLW\ WR ZULWH DV

RIWHQ DV SRVVLEOH�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 0DQ\ RI WKH VXJJHVWHG DFWLYLWLHV LQ WKLV

XQLW DUH VFLHQFH FKDOOHQJH DFWLYLWLHV RU SURYLGH

RSSRUWXQLWLHV IRU H[WHQVLRQV ZKLFK FKDOOHQJH WKH

VWXGHQWV� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� SXEOLF�SULYDWH

$� KLVWRULF

$� UHSOLFDEOH

$� SUREDELOLVWLF

$� KXPDQ�FXOWXUH UHODWHG

%� FKDQJH

%� V\PPHWU\

%� TXDQWLILFDWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� FDXVH�HIIHFW

%�� HQHUJ\�PDWWHU

%�� F\FOH

%�� PRGHO

%�� WKHRU\

&� REVHUYLQJ DQG GHVFULELQJ

&� ZRUNLQJ FRRSHUDWLYHO\

&� XVLQJ QXPEHUV

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� GHVLJQLQJ H[SHULPHQWV

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

(� PHDVXULQJ WLPH

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� TXHVWLRQLQJ

)� UHVSHFW IRU ORJLF

)� GHPDQG IRU YHULILFDWLRQ

*� LQWHUHVW

*� FRQILGHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� LQYHVWLJDWLQJ PDWWHU DQG LWV SURSHUWLHV

JUDGH �

� REVHUYH VWDWHV RI PDWWHU DQG FKDQJHV RI VWDWH

� FRPEXVWLRQ LQYROYHV FKHPLFDO FKDQJH DQG D UHOHDVH

RI KHDW RU OLJKW HQHUJ\

JUDGH �

� HQHUJ\ FDQ EH FRQYHUWHG IURP RQH IRUP WR DQRWKHU

� FKHPLFDO UHDFWLRQV FRQYHUW FKHPLFDO HQHUJ\ LQWR

KHDW� OLJKW� DQG HOHFWULFLW\

� UHJXODU DUUDQJHPHQWV RI FU\VWDOOLQH IRUP RI PDWWHU

� UHJXODULWLHV RI FKHPLFDO SURSHUWLHV

JUDGH �

� SK\VLFDO SURSHUWLHV DQG FKHPLFDO SURSHUWLHV RI

PDWWHU

� SDUWLFOH WKHRU\ RI PDWWHU

� UHODWLRQ EHWZHHQ KHDW DQG WKH PRWLRQ RI SDUWLFOHV

JUDGH �

� HOHPHQWV DQG WKH XVH RI V\PEROV WR UHSUHVHQW WKH

HOHPHQWV

� FKDUDFWHULVWLFV RI FKHPLFDO UHDFWLRQV

JUDGH �

� GLVWLQFWLRQV EHWZHHQ VROXWLRQV DQG FROORLGV

JUDGH ��

� YDULDEOHV ZKLFK LQIOXHQFH FKHPLFDO UHDFWLRQV

� FRPPXQLFDWLQJ LQIRUPDWLRQ DERXW FKHPLFDO

UHDFWLRQV WKURXJK IRUPXOD HTXDWLRQV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV�

�� 8QGHUVWDQG WKDW DOO PDWHULDOV KDYH D FKHPLFDO

FRPSRVLWLRQ�

��� ,GHQWLI\ SURGXFWV ZKLFK KDYH EHHQ

V\QWKHVL]HG IURP UDZ PDWHULDOV�

��� *URXS FKHPLFDO SURGXFWV DFFRUGLQJ WR D

YDULHW\ RI FULWHULD�

��� $SSUHFLDWH WKH SUHYDOHQFH RI V\QWKHVL]HG

FKHPLFDOV�

��� ,QYHVWLJDWH KRZ WKH SURGXFWLRQ RI FKHPLFDO

SURGXFWV KDV DQ LPSDFW RQ RXU OLYHV�

��� ,QYHVWLJDWH KRZ WKH SURGXFWLRQ RI WKHVH

FKHPLFDO SURGXFWV KDV DQ LPSDFW RQ WKH

HQYLURQPHQW�

��� 5HFRJQL]H RU LGHQWLI\ WKH FKHPLFDO

FRPSRVLWLRQ RI FRPPRQ PDWHULDOV�

��� )LQG H[DPSOHV RI FKHPLFDO FKDQJH LQ WKH

HYHQWV WKDW ZH HQFRXQWHU GDLO\�

��� 'LVFXVV ZD\V RI LQKLELWLQJ RU SURPRWLQJ

FKHPLFDO UHDFWLRQV� DV LV DSSURSULDWH IRU WKH

VLWXDWLRQ�

�� 'HVFULEH VRPH FKHPLFDO UHDFWLRQV�

��� 2EVHUYH DQG GHVFULEH D YDULHW\ RI FKHPLFDO

UHDFWLRQV�

��� 5HFRJQL]H WKDW D FKHPLFDO UHDFWLRQ LQYROYHV

UHDFWDQWV DQG SURGXFWV�

��� 5HFRJQL]H WKRVH FKDUDFWHULVWLFV ZKLFK

LQGLFDWH WKDW D FKHPLFDO UHDFWLRQ KDV WDNHQ

SODFH�

��� ,QYHVWLJDWH WKH HIIHFW RI WHPSHUDWXUH RQ WKH

UDWH RI D FKHPLFDO UHDFWLRQ�

��� 'HYHORS RSHUDWLRQDO GHILQLWLRQV RI DFLGV DQG

EDVHV�

��� 8VH FKHPLFDO LQGLFDWRUV WR LGHQWLI\ ZKHWKHU D

VROXWLRQ LV DFLGLF� EDVLF� RU QHXWUDO�

�� 'HYHORS DQ XQGHUVWDQGLQJ RI KRZ NQRZOHGJH LV

FUHDWHG� HYDOXDWHG� UHILQHG DQG FKDQJHG ZLWKLQ

VFLHQFH� �&&7�

��� 0DNH FDUHIXO REVHUYDWLRQV GXULQJ DFWLYH

LQYROYHPHQW LQ FRQVWUXFWLQJ NQRZOHGJH�

��� 'LVFXVV REVHUYDWLRQV DQG FRQFHSWLRQV ZLWK

RWKHUV�

��� )RFXV DWWHQWLRQ RQ NQRZOHGJH RI FKHPLFDO

UHDFWLRQV DQG LGHQWLI\ JDSV LQ NQRZOHGJH RI

WKHVH UHDFWLRQV�

��� 3DUWLFLSDWH LQ VFLHQWLILF LQTXLU\ E\ LGHQWLI\LQJ�

FODULI\LQJ� DQG LQYHVWLJDWLQJ SUREOHPV�
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6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® &ROOHFW ODEHOV IURP YDULRXV FRQWDLQHUV� IRRGV�

KRXVHKROG FOHDQHUV� SHVWLFLGHV� DQG� RWKHU SURGXFWV�

&UHDWH D PDVWHU OLVW RI DOO LQJUHGLHQWV OLVWHG RQ WKH

ODEHOV� )LUVW RUJDQL]H WKH OLVW DOSKDEHWLFDOO\�

,GHQWLI\ WKH IXQFWLRQ RI HDFK VXEVWDQFH RQ WKH OLVW

�H�J�� QXWULHQW� DGGLWLYH� SUHVHUYDWLYH� QHXURWR[LQ�

VROYHQW� HWF�� 6RPH RI WKHVH JURXSV FDQ WKHQ EH

EURNHQ GRZQ LQWR VPDOOHU JURXSV� .HHS WKH JURXSV

SRVWHG RQ D EXOOHWLQ ERDUG� DQG FKDOOHQJH VWXGHQWV

WR NHHS RQ PDNLQJ DGGLWLRQV WR WKH JURXSV�

)DFWRUV� $�� %�� &�� &��� '�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DVVHVVPHQW�

H[WHQGHG RSHQ UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHIOHFWLYH GLVFXVVLRQ�

UHVHDUFK SURMHFWV� H[SOLFLW WHDFKLQJ� UHDGLQJ IRU

PHDQLQJ

® $V D ZKROH FODVV� EUDLQVWRUP D OLVW RI DOO SODVWLF

SURGXFWV RU FRPSRQHQWV RI SURGXFWV WKH VWXGHQWV

KDYH XVHG RU HQFRXQWHUHG GXULQJ WKH ODVW ZHHN�

&UHDWH DQRWKHU OLVW RI WKH SURSHUWLHV RI SODVWLFV

ZKLFK PDNH WKHP VR XVHIXO� :KDW PDWHULDOV FRXOG

EH VXEVWLWXWHG IRU WKH SODVWLFV LQ WKH XVHV

LGHQWLILHG" :KDW PDWHULDOV ZHUH XVHG IRU WKHVH

SXUSRVHV EHIRUH SODVWLFV ZHUH GHYHORSHG"

)DFWRUV� $�� %��� &�� &��� )�� *�

2EMHFWLYHV� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW�

KRPHZRUN� ZULWWHQ DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRGV� EUDLQVWRUPLQJ� UHVHDUFK

SURMHFWV

® $VN WKH VWXGHQWV WR ILQG RXW WKH QDPHV RI DV PDQ\

GLIIHUHQW W\SHV RI SODVWLF DV SRVVLEOH EHIRUH WKH QH[W

FODVV� 3RO\HWK\OHQH �KLJK GHQVLW\ DQG ORZ GHQVLW\��

SRO\YLQ\OFKORULGH� YLQ\O� SRO\FDUERQDWH� SRO\VW\UHQH�

SRO\SURS\OHQH� SRO\HWK\OHQH WHUHSKWKDODWH� DQG

SRO\XUHWKDQH IRDP DUH WKH PDMRU W\SHV ZKLFK ZLOO

EH UHSRUWHG� )URP WKH OLVW WKDW WKH VWXGHQWV

JHQHUDWH� VXSSOHPHQWHG IURP WKLV OLVW LI QHFHVVDU\�

DVVLJQ HDFK ZRUNLQJ JURXS RQH RI WKH W\SHV RI

SODVWLF WR UHVHDUFK� 7KH\ UHSRUW WKHLU ILQGLQJV LQ DQ

RUDO SUHVHQWDWLRQ� ZLWK D VXPPDU\ VKHHW RI WKHLU

SUHVHQWDWLRQ WR KDQG

RXW� 7KH UHSRUW VKRXOG LQFOXGH WKH UDZ PDWHULDOV

XVHG LQ WKH V\QWKHVLV� ZKHUH LW LV SURGXFHG� WKH

FKDUDFWHULVWLFV RI WKH SODVWLF� WKH UHF\FOH FRGH IRU

WKDW W\SH RI SODVWLF� DQG PDMRU XVHV� 6DPSOHV RI WKH

SODVWLF DQG DQ DFWXDO H[DPSOH RI WKH UHF\FOH FRGH IRU

WKDW W\SH RI SODVWLF VKRXOG EH GLVSOD\HG� LI DYDLODEOH�

)DFWRUV� $�� %��� &�� &��� '�� )�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV�

SUHVHQWDWLRQV� SHHU DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFWV�

UHDGLQJ IRU PHDQLQJ

® 3ODVWLFV LQGXVWU\ UHF\FOH FRGHV DUH IRXQG LQVLGH WKH

UHF\FOH V\PERO RQ PDQ\ SODVWLF SURGXFWV�

&RGH 3URGXFW

� SRO\HWK\OHQH WHUHSKWKDODWH �3(7(�

� KLJK GHQVLW\ SRO\HWK\OHQH �+'3(�

� YLQ\O DQG SRO\YLQ\OFKORULGH �9�

� ORZ GHQVLW\ SRO\HWK\OHQH �/'3(�

� SRO\SURS\OHQH �33�

� SRO\VW\UHQH �36�

� RWKHU

8VH WKH FRGHV RQ FRQWDLQHUV WR KHOS FUHDWH D OLVW RI

XVHV RI HDFK W\SH RI SODVWLF� �$ VWDUWHU � � /'3(

EUHDG EDJV� &UHDWH D GLVSOD\ ZLWK VDPSOHV RI WKH

YDULRXV W\SHV DQG IRUPXODWLRQV RI SODVWLFV�

:K\ GR VR PDQ\ RI WKH QDPHV RI SODVWLFV XVH WKH

SUHIL[ SRO\" :K\ GR WKH QDPHV RI VR PDQ\ HQG LQ

HQH"

® &ROOHFW HQRXJK � OLWUH +'3( �UHF\FOH FRGH �� SODVWLF

MXJV VR WKDW HDFK ZRUNLQJ JURXS KDV WZR ERWWOHV�

(DFK ERWWOH VKRXOG EH DXWRJUDSKHG E\ WKH WHDFKHU

XVLQJ D SHUPDQHQW PDUNHU� &KDOOHQJH HDFK JURXS

WR FUHDWH VRPH XVHIXO SURGXFW�V� IURP WKHLU ERWWOHV�

&KDOOHQJH WKHP DV ZHOO WR FUHDWH DV OLWWOH ZDVWH

SODVWLF DV SRVVLEOH� 7KH SURGXFW PD\ EH IDEULFDWHG

IURP SDUWV RI RQH RU ERWK ERWWOHV� 7KH\ PXVW JLYH

WKH SURGXFW D QDPH DQG FUHDWH DQ DGYHUWLVHPHQW

ZKLFK H[SODLQV DQG SURPRWHV LWV XVH� 7KH

DXWRJUDSK �RU UHFRJQL]DEOH SRUWLRQ RI LW� PXVW

DSSHDU RQ WKH ILQDO SURGXFW�

&UHDWLYLW\� XVHIXOQHVV� DHVWKHWLF DSSHDO� DPRXQW RI

ZDVWH SODVWLF SURGXFHG� WKH DGYHUWLVHPHQW� DQG WKH

QDPH JLYHQ WR WKH SURGXFW DUH WKH
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FULWHULD E\ ZKLFK WKH SURGXFWV ZLOO EH MXGJHG�

5HFUXLW DQRWKHU VFLHQFH FODVV WR FRPH DQG MXGJH WKH

REMHFWV� (DFK REMHFW VKRXOG EH GLVSOD\HG WRJHWKHU

ZLWK DQ DGYHUWLVHPHQW ZKLFK H[SODLQV DQG

SURPRWHV WKH XVH RI WKH REMHFW�

$ VDPSOH HYDOXDWLRQ VKHHW ZKLFK WKH VWXGHQWV RI WKH

RWKHU FODVV FDQ XVH WR JUDGH WKH REMHFWV LV LQFOXGHG

KHUH� ,I RQH MXGJLQJ IRUP LV JLYHQ WR HDFK SDLU RI

VWXGHQWV� GLVFXVVLRQ RI WKH FULWHULD LV SURPRWHG�

-XGJLQJ VKHHW� )DQWDVWLF SODVWLF FUHDWLRQV

�)URP PRQRPHUV WR SRO\PHUV WR \RX�

*URXS QDPH�

3URGXFW QDPH�

&UHDWLYLW\

�PD[LPXP � SRLQWV�

8VHIXOQHVV

�PD[LPXP �� SRLQWV�

$HVWKHWLF DSSHDO

�PD[LPXP � SRLQWV�

$PRXQW RI ZDVWH SURGXFHG

�PD[LPXP �� SRLQWV�

$GYHUWLVHPHQW

�PD[LPXP � SRLQWV�

&UHDWLYH QDPH IRU SURGXFW

�PD[LPXP � SRLQWV�

7RWDO SRLQWV ��

® %ODFN SODVWLF JDUEDJH EDJV KDYH OLQHV UXQQLQJ

WKURXJK WKH SODVWLF� 3LFN XS WZR VTXDUHV ZKLFK

KDYH EHHQ FXW VR WKDW WKH OLQHV DUH SDUDOOHO WR WZR RI

WKH HGJHV RI WKH VTXDUH� +ROG \RXU �� FP VTXDUH

SLHFHV XS WR WKH OLJKW WR VHH ZKLFK GLUHFWLRQ WKH

OLQHV UXQ� )URP RQH VTXDUH� FXW � VWULSV RI HTXDO

ZLGWK SDUDOOHO WR WKH OLQHV� )URP WKH RWKHU VTXDUH

FXW VL[ HTXDO ZLGWK VWULSV SHUSHQGLFXODU WR WKH

OLQHV�

'HYLVH DQ LQYHVWLJDWLRQ WR GHWHUPLQH ZKHWKHU WKH

GLUHFWLRQ RI WKH OLQHV KDV DQ HIIHFW RQ KRZ WKH

SODVWLF VWUHWFKHV� ,GHQWLI\ DV PDQ\ SHUWLQHQW

YDULDEOHV DV SRVVLEOH� VR WKDW \RXU H[SHULPHQWDO

GHVLJQ FDQ DFFRXQW IRU WKHP� 2EWDLQ DQRWKHU

VTXDUH� 'HYLVH DQ LQYHVWLJDWLRQ WR GHWHUPLQH KRZ

WKH WHPSHUDWXUH RI WKH SODVWLF DIIHFWV KRZ LW

VWUHWFKHV�

® $V D FODVV� EUDLQVWRUP D OLVW RI SURSHUWLHV RI JDUEDJH

EDJ SODVWLF LQ DGGLWLRQ WR LWV DELOLW\ WR VWUHWFK RU

UHVLVW VWUHWFKLQJ� $SSRUWLRQ WKRVH

SURSHUWLHV WR ZRUNLQJ JURXSV WR WHVW WKHVH

SURSHUWLHV XVLQJ JDUEDJH EDJV� EUHDG EDJV� JURFHU\

EDJV� ZDWHU VRIWHQHU VDOW EDJV� DQG DQ\ RWKHU

SODVWLF EDJV DYDLODEOH�

® +RZ GRHV DFHWRQH DIIHFW YDULRXV W\SHV RI SODVWLFV"

'HVLJQ DQ LQYHVWLJDWLRQ WR WHVW LWV UHDFWLRQ WR

+'3(� /'3(� 3(7(� VW\URIRDP� DQG RWKHU SODVWLFV�

® &ROOHFW VW\URIRDP FXSV DQG SODWHV DIWHU WKH\ KDYH

EHHQ XVHG� 5LQVH WKHP VR WKH\ DUH UHDVRQDEO\

FOHDQ� %UHDN WKHP LQWR VPDOO IUDJPHQWV� 'HVLJQ DQ

LQYHVWLJDWLRQ WR WHVW WKH HIIHFWLYHQHVV RI VW\URIRDP

FKLSV DV DQ LQVXODWRU� FRPSDUHG WR 6W\URIRDP 60�

RU )LEUHJODV 3LQN��

® /LTXLG ODWH[ SRO\PHUL]HV LQ YLQHJDU� 'LS ILQJHU LQ

ODWH[� 7KHQ GLS ILQJHU LQ YLQHJDU� 2QFH ODWH[ KDV

SRO\PHUL]HG� XVH D SHQFLO WR PDNH D KROH LQ WKH

ODWH[ DW WKH WLS RI WKH ILQJHU� 5ROO WKH ODWH[
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IURP WKH KROH GRZQZDUG RQ WKH ILQJHU WR IRUP D

ODWH[ ULQJ� &DUHIXOO\ UHPRYH WKH ULQJ DQG OHW FXUH

IRU ��� KRXUV� 7HVW WKH SURSHUWLHV RI WKH FXUHG

EDQGV�

® /LTXLG ODWH[ DQG WHPSHUD SDLQW PDNH D JRRG

W�VKLUW SDLQW� 3DLQW D VFLHQFH UHODWHG GHVLJQ RQ D W�

VKLUW� XVLQJ D SDSHU WRZHO EDFNLQJ WR SUHYHQW EOHHG�

WKURXJK WR WKH RWKHU VLGH RI WKH VKLUW� 'LS WKH VKLUW

LQ D YLQHJDU EDWK WR LQLWLDWH SRO\PHUL]DWLRQ� 7KHQ

ULQVH FDUHIXOO\ LQ FRRO ZDWHU� 'RQ
W DOORZ WKH

SDLQWHG DUHDV WR WRXFK HDFK RWKHU DV WKH ODWH[

SRO\PHUL]HV� /D\ WKH W�VKLUW IODW RQ FORWK WRZHOV DQG

SDW GU\�

® 3DSHU FOLSV FDQ EH XVHG WR FUHDWH DQ DQDORJ\ RI

SRO\PHUV DQG SRO\PHUL]DWLRQ� (DFK FOLS UHSUHVHQWV

D PRQRPHU �EDVLF XQLW�� 7KH SRO\PHUL]LQJ DJHQW LV

WKH KDQGV RI WKH OLQNHU� -RLQ WKH SDSHU FOLSV

WRJHWKHU WR IRUP ORQJ FKDLQV� 3XW RQH RU WZR FKDLQV

LQ D MDU DQG SRXU RXW VORZO\ WR LOOXVWUDWH ZK\

SRO\PHUV DUH PRUH YLVFRXV WKDQ WKHLU PRQRPHU

IRUPV� &URVV OLQN ORQJ FKDLQV ZLWK SDSHU FOLSV WR

LOOXVWUDWH WKDW IRUP RI OLQNDJH�

$QRWKHU ZD\ WR LOOXVWUDWH WKH SRO\PHUL]DWLRQ RI

HWK\OHQH WR SRO\HWK\OHQH LV WR KDYH VWXGHQWV

VWDQGLQJ LQ SDLUV ZLWK ERWK KDQGV MRLQHG� $VN WKH

VWXGHQWV WR VWDUW ZDONLQJ DURXQG DQ RSHQ DUHD�

:KHQ WKH\ EXPS LQWR DQRWKHU SDLU RU JURXS WKH\

PXVW GURS RQH KDQG OLQN DQG MRLQ LW WR RQH PHPEHU

RI WKH RWKHU JURXS� HDFK HQG RI WKLV QHZ JURXSV

OHDYHV D KDQG XQDWWDFKHG WR OLQN WR WKH QH[W JURXS

WR EXPS LQWR WKH FKDLQ� ,I \RX ZLVK� WKH WHDFKHU FDQ

DFW DV D SRO\PHUL]HU� ZKHQ WKH WHDFKHU WRXFKHV WZR

JURXSV VLPXOWDQHRXVO\� WKH\ PXVW SRO\PHUL]H�

® %RUD[ SOXV SRO\YLQ\ODOFRKRO  VOLPH� 7U\ PL[LQJ WKH

UHDFWDQWV LQ GLIIHUHQW SURSRUWLRQV� .HHS WUDFN RI WKH

SURSHUWLHV RI WKH PL[WXUH WKDW LV SURGXFHG IURP

HDFK WULDO�

® 7R LQVHUW D EDPERR VNHZHU RU D NQLWWLQJ QHHGOH LQWR

DQ LQIODWHG EDOORRQ� VOLJKWO\ PRLVWHQ WKH WLS RI WKH

VNHZHU RU QHHGOH ZLWK FDQROD RLO� ,QVHUW LW ZLWK D

TXLFN WZLVWLQJ PRWLRQ� 7KH VNHZHU VKRXOG HQWHU

WKH EDOORRQ ZLWKRXW EUHDNLQJ LW� 'LVFXVV WKH UHVXOWV�

® 6XUYH\ WKH YHKLFOHV LQ WKH SDUNLQJ ORW DW WKH VFKRRO�

+RZ PDQ\ H[KLELW VLJQV RI FRUURVLRQ RQ WKH SDLQWHG

DUHDV" +RZ GRHV WKH IUHTXHQF\ RI FRUURVLRQ

FRUUHODWH ZLWK WKH DJH RI WKH YHKLFOH" ZLWK WKH

PDQXIDFWXUHU RI WKH YHKLFOH"

/RRN XQGHU WKH FDU DW WKH H[SRVHG FKDVVLV� 'R \RX

VHH DQ\ HYLGHQFH RI FRUURVLRQ WKHUH" +RZ GRHV WKH

SUHYDOHQFH RI FRUURVLRQ WKHUH FRPSDUH ZLWK WKH

SUHYDOHQFH RI FRUURVLRQ RQ WKH SDLQWHG DUHDV RI WKH

YHKLFOH"

® 3RXU OLTXLG ODWH[ WR D GHSWK RI DERXW � FP LQ D EDE\

IRRG MDU� DQG WKH VDPH GHSWK RI YLQHJDU LQ DQRWKHU

MDU� 'LS D ILQJHU LQWR WKH ODWH[ DQG LPPHGLDWHO\ LQWR

WKH YLQHJDU� 7KH YLQHJDU VWDUWV WKH SRO\PHUL]DWLRQ

SURFHVV� WXUQLQJ WKH OLTXLG ODWH[ LQWR D VKHHW RI

UXEEHU�

$IWHU D PLQXWH� WDNH D SHQFLO SRLQW DQG SRNH D VPDOO

KROH LQ WKH ODWH[ DW WKH WLS RI WKH ILQJHU� 7KHQ UROO

WKH ODWH[ XSZDUGV DORQJ WKH ILQJHU WR IRUP D EDQG RI

ODWH[� 5HPRYH WKLV EDQG DQG OHW LW FXUH IRU VHYHUDO

KRXUV�

1H[W FODVV� GHVLJQ WHVWV WR GHWHUPLQH WKH HODVWLFLW\

DQG VWUHQJWK RI WKH ODWH[ EDQGV IRUPHG� &RQGXFW

WKRVH WHVWV� &DQ D ZD\ RI SURGXFLQJ VWURQJHU RU

PRUH HODVWLF EDQGV EH GHYHORSHG"

® )LQG WKH ODUJHVW FRIIHH ILOWHUV SRVVLEOH IRU XVH DV

FKURPDWRJUDSK\ SDSHU� 7U\ ERWK WKH ZKLWH DQG WKH

EURZQ XQEOHDFKHG W\SHV WR VHH LI WKH EURZQ FDXVHV

DQ\ LQWHUIHUHQFH LQ WKH UHVXOWV RI WKLV WHVW�

&XW WKH ILOWHUV LQWR UHFWDQJOHV DERXW WZLFH DV ORQJ

DV WKH\ DUH ZLGH� ZLWK WKH ZLGWK VXFK WKDW LW LV

DERXW WZR�WKLUGV WR WKUHH TXDUWHUV RI WKH KHLJKW RI D

ZLGH PRXWKHG FOHDU JODVV MDU� 0HGLXP WR ODUJH VL]HG

FDQQLQJ VHDOHUV ZRUN ZHOO IRU WKLV DFWLYLW\� 7DSH RU

VWDSOH WKH SDSHU WR IRUP D F\OLQGHU�

'HYLVH D VXVSHQVLRQ V\VWHP WR KROG WKH SDSHU

F\OLQGHU LQVLGH WKH MDU� � FP DERYH WKH ERWWRP RI WKH

MDU� ZLWKRXW WRXFKLQJ WKH VLGHV RI WKH MDU�

$ORQJ WKH ERWWRP RI WKH SDSHU F\OLQGHU� SXW GRWV

IURP D YDULHW\ RI FRORXUV RI ZDWHU�VROXEOH PDUNHUV�

.HHS WKH GRWV DW OHDVW � FP IURP HDFK RWKHU� HDFK �

FP IURP WKH ERWWRP RI WKH SDSHU� 3XW ZDWHU WR D

GHSWK RI � FP LQ WKH MDU VR WKDW WKH SDSHU F\OLQGHU

ZLOO EH LPPHUVHG DERXW � FP LQ WKH ZDWHU ZKHQ

VXVSHQGHG� ,W LV LPSRUWDQW WKDW WKH ZDWHU GRHV QRW

GLUHFWO\ WRXFK WKH GRWV�

5HFRUG WKH UHVXOWV� :K\ GRHV WKH ZDWHU VRDN

XSZDUG WKURXJK WKH SDSHU" :KDW ZRXOG KDSSHQ LI

\RX XVHG QRWHERRN SDSHU RU SDSHU WRZHO LQVWHDG RI

FRIIHH ILOWHU SDSHU" :KDW ZRXOG KDSSHQ LI \RX

VXEVWLWXWHG D �� VDOW VROXWLRQ IRU
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WKH ZDWHU LQ WKH MDU� 8VH WKH NQRZOHGJH JDLQHG

IURP WKLV LQYHVWLJDWLRQ WR KHOS VROYH RQH RU ERWK RI

WKH IROORZLQJ P\VWHULHV�

� 6XSSRVH \RX DUH KDYLQJ D ELJ SDUW\ DQG GHFLGH WR

VHUYH JUDSH .RRO�$LG�� 2QH RI \RXU IULHQGV VD\V

KH LV DOOHUJLF WR EOXH IRRG FRORXULQJ� ,I WKH JUDSH

.RRO�$LG KDV EOXH IRRG FRORXULQJ LQ LW� KH ZRQ
W

EH DEOH WR GULQN DQ\� 8VH SDSHU FKURPDWRJUDSK\

WR GHWHUPLQH LI WKHUH LV EOXH IRRG FRORXULQJ LQ

JUDSH .RRO�$LG� �+LQW� $GG WKUHH GURSV RI ZDWHU

WR D ELW RI XQVZHHWHQHG .RRO�$LG SRZGHU WR PDNH

D KLJKO\ FRQFHQWUDWHG VROXWLRQ IRU PDNLQJ WKH

FKURPDWRJUDSK\ GRWV��

� 7KH &RQVXPHUV $VVRFLDWLRQ RI WKH 3UDLULHV KDV

KLUHG \RXU FRQVXOWLQJ ILUP WR GR WHVWV WR

GHWHUPLQH ZKLFK IODYRXUV RI .RRO�$LG KDYH EOXH

G\H LQ WKHP� 'HVLJQ D WHVW SURFHGXUH� FDUU\ RXW

WKH WHVWV� DQG VXEPLW D ZULWWHQ UHSRUW RI \RXU

ILQGLQJV WR WKH &$3�

® 8VH FRQFHQWUDWHG .RRO�$LG� RU ZDWHU VROXEOH

PDUNHUV WR FUHDWH D GHVLJQ RU SLFWXUH RQ D UHFWDQJOH

RI FRIIHH ILOWHU� 3UHGLFW ZKDW WKH GHVLJQ RU SLFWXUH

ZLOO EH OLNH DIWHU SXWWLQJ LW LQ WKH FKURPDWRJUDSK\

DSSDUDWXV� 7U\ LW DQG VHH�

® 8VH VDQGSDSHU RU VWHHO ZRRO WR FOHDQ WKUHH � FP WR

� FP XQFRDWHG QDLOV� 8VH WZR �� FP SLHFHV RI ��

JDXJH ZLUH WR FRQQHFW RQH QDLO WR HDFK WHUPLQDO RI D

� YROW EDWWHU\� 0DNH VXUH WKDW WKHUH LV JRRG

HOHFWULFDO FRQWDFW EHWZHHQ WKH ZLUH DQG WKH QDLO�

+DOI�ILOO D EDE\ IRRG MDU ZLWK VDOW ZDWHU DQG SXW WKH

QDLOV LQ WKH VROXWLRQ RQ RSSRVLWH VLGHV RI WKH MDU�

5HFRUG REVHUYDWLRQV RI WKH V\VWHP IRU ILYH PLQXWHV�

5HPRYH WKH QDLOV DQG GHVFULEH WKHLU DSSHDUDQFH�

&RPSDUH WKHP WR WKH WKLUG QDLO ZKLFK KDV EHHQ

VLWWLQJ RQ WKH GHVN EHVLGH WKH DSSDUDWXV� :KDW LV

WKH H[SHULPHQWDO WHUPLQRORJ\ XVHG WR GHVFULEH WKH

WKLUG QDLO" :KDW FKHPLFDO UHDFWLRQ�V� WRRN SODFH

GXULQJ WKLV DFWLYLW\" :KDW HYLGHQFH GR \RX KDYH

WKDW WKH UHDFWLRQ�V� WRRN SODFH"

® 6RPH FRPSDQLHV FODLP WKDW WKHLU VKDPSRRV DUH �S+

EDODQFHG�� :KDW GRHV WKH S+ VFDOH PHDVXUH" :KDW

LV WKH S+ RI VRPH VKDPSRRV" :KDW GLIIHUHQFH GRHV

WKH S+ RI D VKDPSRR PDNH WR \RXU KDLU" 6RPH

PDQXIDFWXUHUV PDNH VKDPSRR IRU RLO\� QRUPDO� DQG

GU\ KDLU� )RU WKH VKDPSRRV IURP RQH PDQXIDFWXUHU�

LV WKH S+ RI

WKH VKDPSRR UHFRPPHQGHG IRU RLO\ KDLU WKH VDPH DV

WKH S+ RI WKH VKDPSRR WKDW LV UHFRPPHQGHG IRU GU\

KDLU"

® 3UHSDUH VRPH QDWXUDO FKHPLFDO LQGLFDWRUV DQG WHVW

WKHP ZLWK D YDULHW\ RI KRXVHKROG VXEVWDQFHV WR

GHWHUPLQH ZKHWKHU WKRVH VXEVWDQFHV DUH DFLGLF�

EDVLF� RU QHXWUDO�

7HD� UHG FDEEDJH MXLFH� DQG WXUPHULF DUH DOO

DFLG�EDVH LQGLFDWRUV� 3UHSDUH WKHVH VXEVWDQFHV LQ

DGYDQFH� 0DNH D VWURQJ VROXWLRQ RI RUDQJH SHNRH RU

EODFN WHD� �+HUEDO WHDV PLJKW EH WULHG DOVR WR VHH LI

WKH\ DUH LQGLFDWRUV DV ZHOO�� 6KUHGGHG UHG FDEEDJH

ZLWK ZDWHU LQ D ��� E\ YROXPH UDWLR SURFHVVHG LQ D

EOHQGHU SURGXFHV D PDVK WKDW FDQ EH ILOWHUHG WR

\LHOG MXLFH WR XVH LQ WKLV DFWLYLW\� ([SHULPHQW ZLWK

YDULRXV VWUHQJWKV RI DTXHRXV WXUPHULF VROXWLRQV�

&RPELQH WKH LQGLFDWRU ZLWK VXEVWDQFHV ZKLFK DUH

NQRZQ WR EH DFLGLF� QHXWUDO� DQG EDVLF� 5HFRUG WKH

FRORXU RI WKH LQGLFDWRU LQ HDFK FDVH� .HHS WKHVH

VWDQGDUG VDPSOHV IRU UHIHUHQFH ZKHQ RWKHU WHVWV

DUH PDGH�

+DYH VWXGHQWV EULQJ LQ D YDULHW\ RI KRXVHKROG

VXEVWDQFHV WR WHVW� 6RPH H[DPSOHV LQFOXGH RUDQJH

MXLFH� JUDSHIUXLW MXLFH� OHPRQ MXLFH� DSSOH MXLFH�

YLWDPLQ & WDEOHWV� DQWDFLG WDEOHWV� $6$ WDEOHWV� HJJ

VKHOOV� KDQG VRDS� EDNLQJ SRZGHU� DPPRQLD� DVKHV�

ODXQGU\ GHWHUJHQW� GLVK ZDVKLQJ GHWHUJHQW�

FOHDQVHUV� WRRWKSDVWH� PRXWK ZDVK� YLQHJDU�

0DNH VXUH WKDW VWXGHQWV EULQJ WKH VDPSOHV LQ WKHLU

RULJLQDO FRQWDLQHUV� LI LW LV SUDFWLFDO WR GR VR�

6WXGHQWV VKRXOG UHDG WKH ODEHOV RQ WKH FRQWDLQHUV

WR VHH LI WKHUH DUH DQ\ ZDUQLQJV DERXW KRZ WKH

PDWHULDO VKRXOG EH KDQGOHG RU XVHG� 7KLV LV

SDUWLFXODUO\ LPSRUWDQW IRU DQ\ FOHDQHUV RU

GHWHUJHQWV�

&RPSDUH WKH PL[WXUH RI WKH LQGLFDWRU DQG WKH

VDPSOH EHLQJ WHVWHG ZLWK D FRQWURO VDPSOH RI WKH

LQGLFDWRU DORQH� +ROG HDFK XS DJDLQVW D ZKLWH

VXUIDFH� RU VKLQH D OLJKW WKURXJK HDFK WR DVVLVW LQ

GHWHUPLQLQJ WKH UHODWLYH FRORXU� 7KH XVH RI DQ

RYHUKHDG SURMHFWRU PD\ EH KHOSIXO LQ WKLV UHJDUG�

$IWHU WKH UHVXOWV KDYH EHHQ REWDLQHG� KDYH VWXGHQWV

VHDUFK IRU SDWWHUQV DQG JHQHUDOL]DWLRQV� +DYH WKHP

GHYHORS RSHUDWLRQDO GHILQLWLRQV IRU DFLGV DQG EDVHV�
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® %RLO VWHHO ZRRO LQ YLQHJDU� $OORZ WKH VROXWLRQ WR

FRRO� )LOWHU WKH VROXWLRQ� 6DYH VRPH RI WKH ILOWUDWH

IRU WKH QH[W DFWLYLW\� 7KH ILOWUDWH VKRXOG EH

FRORXUOHVV�

$GG D IHZ GURSV RI K\GURJHQ SHUR[LGH WR VRPH RI WKH

ILOWUDWH� 7KH VROXWLRQ WXUQV EURZQ DV IHUULF DFHWDWH

LV SURGXFHG� �8VH IUHVK K\GURJHQ SHUR[LGH� ,W LV

DYDLODEOH LQ GUXJ VWRUHV� DQG FDQ EH VWRUHG LQ D FRRO

SODFH IRU D IHZ ZHHNV� $OZD\V KDQGOH SHUR[LGHV

ZLWK FDUH��

$GG WKH IHUULF DFHWDWH WR WHD� )HUULF WDQQDWH LV

SURGXFHG� 7KLV LV WKH G\H WKDW ZDV XVHG LQ LQNV

\HDUV DJR� 8VH VRPH RI WKH G\H WR PDNH GUDZLQJV�

$QRWKHU SLJPHQW WKDW FDQ EH PDGH LV 3UXVVLDQ

%OXH� 'LVVROYH VRPH FRSSHU �,,� VXOSKDWH �DOVR FDOOHG

EOXHVWRQH DQG DYDLODEOH LQ IDUP VXSSO\ VWRUHV RU LQ

6HFRQGDU\ /HYHO FKHPLVWU\ ODEV� LQ ZDWHU� $GG

DPPRQLD� 7KH VROXWLRQ WXUQV D GHHS EOXH FRORXU�

6WXGHQWV LQYHVWLJDWH VHYHUDO FKHPLFDO FKDQJHV LQ

WKLV DFWLYLW\� &KHPLFDOV KDYH PDQ\ XVHV� 7KH

SURGXFWLRQ RI G\HV LOOXVWUDWHV RQH SUDFWLFDO

DSSOLFDWLRQ RI FKHPLVWU\ E\ WKH FKHPLFDO LQGXVWU\�

® %RLO VWHHO ZRRO ZLWK YLQHJDU DQG ILOWHU DV LQ WKH

SUHYLRXV DFWLYLW\� $GG DPPRQLD WR WKH ILOWUDWH�

*UHHQ IHUURXV R[LGH LV SURGXFHG� $GG VRPH

K\GURJHQ SHUR[LGH WR SURGXFH UHG IHUULF K\GUR[LGH�

5HSHDW� DGGLQJ WKH SHUR[LGH EHIRUH WKH DPPRQLD

DQG QRWH DQ\ GLIIHUHQFHV LQ WKH UHVXOWV� :KHQ WKH

SHUR[LGH LV DGGHG ILUVW� IHUULF DFHWDWH IRUPV� 6DYH D

VPDOO DPRXQW RI WKLV EHIRUH DGGLQJ DPPRQLD WR WKH

UHPDLQGHU� 3UHSDUH D WDUWDULF DFLG VROXWLRQ E\

DGGLQJ VRPH FUHDP RI WDUWDU WR ZDWHU DQG DOORZLQJ

LW WR VWDQG IRU VHYHUDO PLQXWHV� $GG VRPH RI WKH

WDUWDULF DFLG VROXWLRQ WR WKH IHUULF DFHWDWH� $ JUHHQ

SUHFLSLWDWH IRUPV� )LOWHU DQG GU\ WKH SUHFLSLWDWH�

([DPLQH LWV VWUXFWXUH ZLWK KDQG PDJQLILHUV�

6XEVWLWXWH D VTXDVKHG UDLVLQ�ZDWHU PL[WXUH IRU WKH

WDUWDULF DFLG DQG UHSHDW�

® )LQG RXW KRZ PDQ\ GLIIHUHQW W\SHV RI SODVWLF DUH

XVHG IRU SDFNDJLQJ JRRGV� 'HVFULEH WKH FRPSRQHQWV

DQG WKH FKDUDFWHULVWLFV RI HDFK W\SH LGHQWLILHG�
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8VLQJ�(OHFWULFLW\

8QLW RYHUYLHZ

6WDWLF HOHFWULFLW\ LV D FRPPRQ SKHQRPHQRQ� :KHWKHU

XVLQJ LW WR VKRFN IULHQGV RQ GU\ ZLQWHU GD\V RU

ZDWFKLQJ GLVSOD\V RI VXPPHU OLJKWQLQJ� RU HYHQ

ZDONLQJ DURXQG ZLWK D VRFN VWXFN WR WKH EDFN RI RXU

VKLUW� ZH KDYH DOO VHHQ DQG H[SHULHQFHG VWDWLF

HOHFWULFLW\� :KDW FDXVHV VWDWLF FOLQJ" :K\ DUH JDVROLQH

WUDQVSRUW WUXFNV 
JURXQGHG
 EHIRUH WKH\ ORDG RU XQORDG"

:K\ GR EDOORRQV VWLFN WR WKH ZDOOV DIWHU WKH\ KDYH

EHHQ UXEEHG RQ D VZHDWHU" :K\ LV WKHUH D PDUNHW IRU

DQWL�VWDWLF SDGV WR SXW XQGHU FRPSXWHUV" +RZ GR DQWL�

VWDWLF SDGV ZRUN"

,Q FRQWUDVW ZLWK VWDWLF HOHFWULFLW\� ZKLFK VHHPV WR KDYH

PRUH DQQR\DQFH YDOXH WKDQ SUDFWLFDO XVH� FXUUHQW

HOHFWULFLW\ KDV D QXPEHU RI IXQFWLRQDO DSSOLFDWLRQV�

7KLV XQLW LQWURGXFHV VWXGHQWV WR VRPH RI WKH EDVLFV RI

HOHFWULFDO FLUFXLWV DQG WR WKH SKHQRPHQD RI VWDWLF

HOHFWULFLW\�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO�

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV� DQG

UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH FODVV LQ D YDULHW\

RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV WKURXJK ZKLFK

VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH

FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH DUH LQFOXGHG LQ WKH 6XJJHVWHG DFWLYLWLHV

VHFWLRQ RI WKLV XQLW� %\ JLYLQJ VWXGHQWV DQ RSSRUWXQLW\

WR LQYHVWLJDWH WKH TXHVWLRQV WKDW DULVH IURP WKH

LQYHVWLJDWLRQV WKH\ KDYH GRQH� DQ\ DFWLYLW\ FDQ EH

H[WHQGHG WR EHFRPH D FKDOOHQJH DFWLYLW\� 6FLHQFH

FKDOOHQJH LV LQWHQGHG WR JLYH HDFK VWXGHQW D FKDQFH WR

LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK WKDQ

ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� UHSOLFDEOH

$� HPSLULFDO

$� KXPDQ�FXOWXUH UHODWHG

%� SHUFHSWLRQ

%� IRUFH

%� TXDQWLILFDWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� SUHGLFWDELOLW\

%�� HQHUJ\�PDWWHU

%�� V\VWHP

%�� ILHOG

%�� LQYDULDQFH

%�� VFDOH

&� PHDVXULQJ

&� LQIHUULQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� SUREOHP VROYLQJ

&�� GHVLJQLQJ H[SHULPHQWV

&�� FRQVHQVXV PDNLQJ

'� VFLHQFH DQG WHFKQRORJ\

'� LPSDFW RI VFLHQFH DQG WHFKQRORJ\

'� UHVRXUFHV IRU VFLHQFH DQG WHFKQRORJ\

(� XVLQJ HTXLSPHQW VDIHO\

(� XVLQJ DXGLRYLVXDO DLGV

(�� XVLQJ HOHFWURQLF LQVWUXPHQWV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� UHVSHFW IRU ORJLF

)� FRQVLGHUDWLRQ RI FRQVHTXHQFH

*� DYRFDWLRQ

*� UHVSRQVH SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� IRUPV RI HQHUJ\ DQG FRQYHUVLRQV IURP RQH WR

DQRWKHU

� SULQFLSOHV RI HOHFWULFDO FLUFXLWV

� VWDWLF DWWUDFWLRQ DQG UHSXOVLRQ

JUDGH �

� XVH RI HOHFWULFLW\ LQ RXU GDLO\ OLYHV

JUDGH �

� SURGXFWLRQ� GLVWULEXWLRQ� DQG FRQVHUYDWLRQ RI

HOHFWULFLW\

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 5HFRJQL]H WKH SURSHUWLHV RI VWDWLF HOHFWULFLW\�

��� ([SORUH ZD\V RI SURGXFLQJ� SUHYHQWLQJ

SURGXFWLRQ RI� DQG UHPRYLQJ VWDWLF HOHFWULFDO

FKDUJHV�

��� 'HVFULEH WKH FKDUDFWHULVWLFV DQG HIIHFWV RI

VWDWLF FKDUJHV�

��� ([SODLQ VWDWLF FKDUJHV LQ WHUPV RI HOHFWURQ

WUDQVIHU�

�� ,QTXLUH LQWR WKH SULQFLSOHV RI HOHFWULF FLUFXLWV�

��� ,QYHVWLJDWH WKH FRQFHSW RI D FRQGXFWRU�

��� &RQVWUXFW VLPSOH FLUFXLWV ZKLFK XVH YDULRXV

FRPELQDWLRQV RI FRQGXFWRUV� GU\ FHOOV�

VZLWFKHV� DQG EXOEV�

��� ,GHQWLI\ SDUDOOHO EUDQFKHV DQG VHULHV EUDQFKHV

ZLWKLQ D FLUFXLW�

��� 'LVFXVV WKH PHDVXUHPHQW RI WKH UDWH RI IORZ

DQG WKH SRWHQWLDO IRU ZRUN LQ HOHFWULF FLUFXLWV�

��� 'HWHUPLQH KRZ WR XVH PHWHUV WR PHDVXUH WKH

YROWDJH DQG DPSHUDJH LQ YDULRXV SDUWV RI D

FLUFXLW�

�� ([SORUH WKH UHODWLRQVKLS EHWZHHQ HOHFWULFLW\ DQG

PDJQHWLVP�

��� 2EVHUYH DQG GHVFULEH WKH HIIHFWV RI PDJQHWLF

ILHOGV DQG HOHFWULFDO ILHOGV�

��� &RPSDUH WKH FKDUDFWHULVWLFV RI VWDWLF DQG

FXUUHQW HOHFWULFLW\�

��� ([DPLQH WKH SURGXFWLRQ RI HOHFWULF FXUUHQWV

E\ LQWHUDFWLRQV EHWZHHQ PRYLQJ PDJQHWLF

ILHOGV DQG FRSSHU ZLUH FRLOV�

�� 'HYHORS VWXGHQWV
 DSSUHFLDWLRQ RI WKH YDOXH DQG

OLPLWDWLRQV RI WHFKQRORJ\ ZLWKLQ VRFLHW\� �7/�

��� ([SORUH WKH SUHYDOHQFH DQG XVHV RI HOHFWULFLW\

DQG HOHFWULFDO GHYLFHV LQ WKH KRPH� VFKRRO� DQG

FRPPXQLW\�

��� ,GHQWLI\ WKH EHQHILWV DQG ULVNV RI HOHFWULFLW\

DQG HOHFWULFDO GHYLFHV ZLWKLQ WKH KRPH� VFKRRO�

DQG FRPPXQLW\�

��� $VVHVV KRZ WKH XVH RI HOHFWULFLW\ DQG HOHFWULFDO

GHYLFHV KDV VKDSHG RXU VRFLHW\ DQG RXU OLYHV�

6XJJHVWHG DFWLYLWLHV

® &UHDWH D GHYLFH WR GHWHFW VWDWLF HOHFWULF FKDUJHV�

&RQVLGHU ZD\V WR FDOLEUDWH LW WR HVWLPDWH WKH

PDJQLWXGH RI WKH FKDUJH�

'HWHUPLQH DV PDQ\ ZD\V DV SRVVLEOH WR SURGXFH D

PHDVXUDEOH VWDWLF FKDUJH� 8VH WKH VWDWLF GHWHFWRU

GHYHORSHG LQ WKH ILUVW SDUW RI WKH DFWLYLW\ WR

GHWHUPLQH ZKHWKHU D FKDUJH LV SURGXFHG�

)DFWRUV� $�� %�� %�� %�� &�� &��� '�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV�

SUHVHQWDWLRQV� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� SUREOHP VROYLQJ� PRGHO

EXLOGLQJ

® ,Q JURXSV RI WZR RU WKUHH VWXGHQWV� EUDLQVWRUP IRU

DERXW ILYH PLQXWHV WR SURGXFH D OLVW RI ZKDW WKH\

NQRZ DERXW OLJKWQLQJ DQG TXHVWLRQV WKH\ KDYH

DERXW OLJKWQLQJ� &ROOHFW WKHVH LGHDV DQG TXHVWLRQV

WR IRUP D FODVV OLVW� *HQHUDWH PRUH TXHVWLRQV IURP

WKH LGHDV RQ WKH OLVW� $VVLJQ RQH TXHVWLRQ WR HDFK

JURXS� +DYH WKH JURXS SURGXFH D SRVWHU ZKLFK

VXSSOLHV VRPH LQIRUPDWLRQ DERXW WKH TXHVWLRQ� 3RVW

WKHVH RQ WKH EXOOHWLQ ERDUG DURXQG WKH TXHVWLRQ OLVW�

(QFRXUDJH VWXGHQWV WR DGG QHZ TXHVWLRQV WR WKH

OLVW�

)DFWRUV� %�� %��� &�� &��� (�� )�� *�

2EMHFWLYHV� ���

$VVHVVPHQW 7HFKQLTXHV� UDWLQJ VFDOHV� ZULWWHQ

DVVLJQPHQWV

,QVWUXFWLRQDO 0HWKRG� UHVHDUFK SURMHFWV
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® 8VLQJ D ��� YROW GU\ FHOO DQG D �� FP SLHFH RI ��

JDXJH ZLUH� PDNH D IODVKOLJKW EXOE OLJKW� 2QFH

VWXGHQWV KDYH PDVWHUHG WKDW� GLVWULEXWH EXOE

KROGHUV� $VN WKH VWXGHQWV WR H[SHULPHQW ZLWK XVLQJ

�� �� DQG � FHOOV FRQQHFWHG LQ D YDULHW\ RI ZD\V WR

OLJKW RQH EXOE� VHHLQJ KRZ PDQ\ EXOEV FDQ EH OLW

ZLWK RQH FHOO� DQG RWKHU FRPELQDWLRQV RI WKH IRXU

FRPSRQHQWV� +DYH WKHP GLDJUDP HDFK VHW RI

FRQQHFWLRQV�

)DFWRUV� $�� %��� %��� &��� &��� '�� (�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

SHUIRUPDQFH DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� SUREOHP VROYLQJ�

FRQGXFWLQJ H[SHULPHQWV� H[SOLFLW WHDFKLQJ

® 'HVLJQ D PDFKLQH LQ ZKLFK DQ HOHFWULFDO FLUFXLW LV D

IXQFWLRQDO SDUW� 7KH PDFKLQH FDQ SHUIRUP D XVHIXO

IXQFWLRQ RU LW PD\ KDYH HQWHUWDLQPHQW YDOXH �RU

ERWK��

® ,QYHQW ZD\V RI GHWHUPLQLQJ LI HOHFWULFDO ILHOGV RU

PDJQHWLF ILHOGV DUH SUHVHQW�

® 5HIHU WR TXHVWLRQV LQ WKH XQLW RYHUYLHZ� )LQG RXW

VRPH DQVZHUV� LGHDV� RU H[SODQDWLRQV�

® %UDLQVWRUP� LQ JURXSV RI WKUHH RU IRXU� IRU ILYH

PLQXWHV WR FUHDWH D OLVW RI DOO WKH ZD\V HOHFWULFLW\

KDV EHHQ XVHG E\ WKH PHPEHUV RI WKH JURXS VLQFH

WKH\ JRW XS LQ WKH PRUQLQJ� 7KHQ� IRU HDFK LQVWDQFH

OLVWHG IRU WKH XVH RI HOHFWULFLW\� SURSRVH D VXEVWLWXWH

PHDQV RI DFFRPSOLVKLQJ WKDW WDVN ZLWKRXW

HOHFWULFLW\�

8VH WKH OLVW RI VXEVWLWXWHV WR FUHDWH D VWRU\ DERXW

WKH GD\ LQ WKH OLIH RI D VWXGHQW LQ DQ �HOHFWULFLW\�

OHVV� ZRUOG�

® )RUP VWXGHQW SDLUV DQG DVN HDFK SDLU WR PDNH D

FRQFHSW PDS RU ZHE DERXW WKH FRQFHSW 
HOHFWULFLW\
�

7KHQ IRUP JURXSV RI WZR RU WKUHH SDLUV WR FRPSDUH�

GLVFXVV� DQG H[SODLQ WKH FRQFHSW PDSV� )RU HDFK

FRQFHSW PDS� DVN WKH ODUJH JURXS WR LGHQWLI\ RQH

DUHD ZKHUH WKH PDS FRXOG EH HQKDQFHG RU

H[SDQGHG�

® 7KURXJK HDFK ORQJ HGJH RI D �� FP E\ �� FP VWULS RI

FRUUXJDWHG FDUGERDUG� HYHQO\ VSDFH � EUDVV SDSHU

IDVWHQHUV� 6SOD\ WKH DUPV RQ WKH EDFNVLGH RI WKH

FDUGERDUG VR WKDW QRQH FRQWDFW WKH RWKHUV�

8VH LQVXODWHG ZLUH RU DOXPLQXP IRLO WR PDNH RQH RU

PRUH FLUFXLWV FRQQHFWLQJ VRPH RI WKH IDVWHQHUV� 1RW

DOO IDVWHQHUV QHHG EH LQFOXGHG LQ

D FLUFXLW� ,I DOXPLQXP IRLO LV XVHG� PDVNLQJ WDSH FDQ

EH XVHG WR LVRODWH RQH FLUFXLW IURP DQRWKHU� 7DSH D

SLHFH RI SDSHU RYHU WKH EDFN WR SUHYHQW WKH FLUFXLWV

IURP EHLQJ VHHQ� ([FKDQJH FLUFXLW ERDUGV ZLWK

DQRWKHU SHUVRQ RU JURXS�

&RQVWUXFW D FLUFXLW WHVWHU WR GHWHUPLQH ZKLFK

IDVWHQHUV DUH FRQQHFWHG� %\ PDNLQJ FRQQHFWLRQV

EHWZHHQ WKH KHDGV DQG WKH IDVWHQHUV RQ WKH IURQW RI

WKH ERDUG� GHGXFH ZKHUH WKH FRQQHFWLRQV KDYH EHHQ

PDGH� 'UDZ D GLDJUDP RI ZKDW WKH EDFN VLGH RI WKH

ERDUG ZRXOG ORRN OLNH� )URQW DQG EDFN YLHZV RI D

VDPSOH ERDUG DUH GUDZQ EHORZ�

7KLV LGHD FDQ EH DGDSWHG WR SURGXFH D TXHVWLRQ DQG

DQVZHU ERDUG� ZKHUH WKH FRQQHFWLRQ RI WKH WHUPLQDO

EHVLGH D TXHVWLRQ ZLWK WKH WHUPLQDO EHVLGH WKH

FRUUHFW DQVZHU ZLOO FDXVH D OLJKW EXOE WR JORZ�

® ([DPLQH WKH ZLUHV LQVLGH D OLJKWEXOE ZKLFK KDV KDG

WKH JODVV UHPRYHG� ,V WKHUH D ILODPHQW FRQQHFWLQJ

WKH WZR KHDY\ ZLUHV" 'R WKH KHDY\ ZLUHV FRPH IURP

WKH VDPH SODFH DW WKH ERWWRP RI WKH EXOE" 'UDZ D

GLDJUDP RI KRZ WKH HOHFWULFLW\ PLJKW IORZ WKURXJK

WKH EXOE�

® 8VH SDSHU FOLSV DQG EUDVV SDSHU IDVWHQHUV WR PDNH

D VZLWFK LQ D FLUFXLW� )LQG RXW KRZ WR PDNH D

SDUDOOHO FLUFXLW DQG D VHULHV FLUFXLW� ([SHULPHQW WR

GLVFRYHU WKH ZD\V WKDW VZLWFKHV ZRUN WR FRQWURO

WKHVH FLUFXLWV�

® +RZ GR IXVHV DQG FLUFXLW EUHDNHUV ZRUN" :K\ DUH

WKH\ LPSRUWDQW SDUWV RI HOHFWULFDO FLUFXLWV" 'HVLJQ D

IXVH WR XVH LQ D FLUFXLW� 0DNH D SRVWHU WR H[SODLQ WR

JUDGH � OHYHO VWXGHQWV KRZ \RXU IXVH ZRUNV�

® 0DNH D GHYLFH ZKLFK FDQ EH XVHG WR WHVW ZKHWKHU D

VXEVWDQFH ZLOO FRQGXFW HOHFWULFLW\� 'HPRQVWUDWH WR

\RXU WHDFKHU WKDW WKH GHYLFH ZRUNV� &DQ \RX ILQG

DQ\ QRQ�PHWDOOLF FRQGXFWRUV RU DQ\ PHWDOOLF

LQVXODWRUV"
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® 0DNH D IODVKOLJKW� FRPSOHWH ZLWK VZLWFK� WZR GU\

FHOOV LQ VHULHV DQG D EXOE ZLWK D UHIOHFWRU� 7KH

IODVKOLJKW PD\ KDYH D VLPLODU GHVLJQ WR D UHJXODU

WXEXODU IODVKOLJKW RU LW PD\ EH RI DQ LQQRYDWLYH

GHVLJQ� 0DNH LW VWXUG\ HQRXJK VR WKDW LW FDQ EH

FDUULHG DURXQG�

® 0DNH D G\QDPRPHWHU WR GHWHFW VPDOO FXUUHQWV� &XW

WKH ERWWRP � FP IURP D VW\URIRDP FRIIHH FXS� 3XW D

VPDOO LQH[SHQVLYH FRPSDVV LQ WKH ERWWRP VHFWLRQ�

0DNH �� WR �� ZUDSV RI �� JDXJH RU �� JDXJH

LQVXODWHG ZLUH DURXQG WKH FXS EDVH VR WKDW WKH ZLUH

JRHV DFURVV WKH RSHQ HQG RI WKH FXS� /HDYH DERXW ��

FP RI HDFK HQG RI WKH ZLUH ORRVH� WR PDNH

FRQQHFWLRQV WR WKH SRZHU VRXUFH� 6WULS WKH ODVW � FP

RI HDFK ORRVH HQG VR WKDW HOHFWULFDO FRQQHFWLRQV FDQ

EH PDGH WR D VWUDLJKWHQHG SDSHU FOLS�

7XUQ WKH WRS SDUW RI WKH VW\URIRDP FXS XSVLGH

GRZQ� 3ODFH WKH EDVH RI WKH FXS �RSHQ VLGH XS VR

WKDW WKH FRPSDVV LV YLVLEOH� RQ WRS RI WKLV EDVH�

7HVW WKH G\QDPRPHWHU E\ KROGLQJ RQH SDSHU FOLS RQ

WKH SRVLWLYH WHUPLQDO RI D EDWWHU\ DQG WKHQ WRXFKLQJ

WKH RWKHU FOLS YHU\ EULHIO\ WR WKH QHJDWLYH

WHUPLQDO� :KDW KDSSHQV WR WKH FRPSDVV QHHGOH

ZKHQ WKH VHFRQG FOLS WRXFKHV WKH WHUPLQDO" :KDW

KDSSHQV LI WKH ILUVW FOLS LV KHOG RQ WKH QHJDWLYH

WHUPLQDO DQG WKH VHFRQG FOLS LV WRXFKHG WR WKH

SRVLWLYH"

,QVHUW RQH SDSHU FOLS LQWR D SRWDWR� :DWFK WKH

FRPSDVV QHHGOH WR VHH ZKDW KDSSHQV ZKHQ WKH

VHFRQG SDSHU FOLS LV MDEEHG LQWR WKH SRWDWR� 5HPRYH

WKH VHFRQG FOLS DQG MDE LQ DJDLQ� REVHUYLQJ WKH

FRPSDVV QHHGOH DV \RX GR WKLV�

&RQQHFW WZR SRWDWRHV ZLWK D VWUDLJKWHQHG SDSHU

FOLS� 3XW WKH ILUVW FOLS LQWR SRWDWR � DQG WKH VHFRQG

FOLS LQWR WKH RWKHU SRWDWR� :KDW KDSSHQV" 7U\

VXEVWLWXWLQJ D OHPRQ� DQ RUDQJH� DQ DSSOH� D JUHHQ

WRPDWR� D UHG WRPDWR� D FXFXPEHU� DQG D FDUURW IRU

WKH SRWDWR�V��

® 2EWDLQ �� FP� � P� � P� ��� P� DQG � P OHQJWKV RI

LQVXODWHG ZLUH DQG ILYH �� FP WR �� FP ORQJ � PP

EROWV� �,W FDQ EH GRQH ZLWK RQH EROW LI WKH ZLUH LV

UHPRYHG DQG WKH QH[W OHQJWK ZUDSSHG RQ DIWHU HDFK

WULDO�� $ � YROW EDWWHU\ LV EHVW IRU WKLV DFWLYLW\�

DOWKRXJK ��� YROW GU\ FHOOV PD\ EH XVHG� 7KH ��� YROW

FHOOV PD\ UXQ GRZQ TXLFNO\ ZKHQ XVHG DV SRZHU

VRXUFHV IRU HOHFWURPDJQHWV�

:UDS RQH OHQJWK RI ZLUH DURXQG HDFK EROW� OHDYLQJ

�� FP RI HDFK HQG RI WKH ZLUH WR PDNH FRQQHFWLRQV

WR WKH EDWWHU\� :LWK WKH OHQJWKV RI

ZLUH VXJJHVWHG� �� FP� �� FP� ��� P� � P DQG ��� P

ZLOO EH WKH OHQJWK RI ZUDS IRUPLQJ WKH

HOHFWURPDJQHW� &RQQHFW WKH IUHH HQGV RI WKH ZLUH WR

WKH EDWWHU\� DQG UHFRUG WKH VWUHQJWK RI WKH PDJQHW

SURGXFHG E\ WKH QXPEHU RI VWUDLJKW SLQV RU SDSHU

FOLSV WKH PDJQHW ZLOO KROG� *UDSK WKH UHVXOWV RI WKH

LQYHVWLJDWLRQ� 3UHGLFW KRZ PDQ\ FOLSV FRXOG EH

SLFNHG XS ZLWK ��� P RU �� P RI ZLUH�

® 6RPH ID[ PDFKLQH SDSHU LV WKHUPDO SDSHU� VHQVLWLYH

WR KHDW� 8VH WKH UROO HQGV RI VXFK ID[ SDSHU DV D

KHDW LQGLFDWRU� 'RHV WKH SDSHU FKDQJH JUDGXDOO\

ZLWK LQFUHDVLQJ KHDW RU LV WKH FKDQJH YHU\ TXLFN DW

VRPH SDUWLFXODU WHPSHUDWXUH" /D\ D �� FP SLHFH RI

QLFKURPH ZLUH DQG D �� FP SLHFH RI FRSSHU ZLUH

QLFKURPH DQG FRSSHU ZLUHV DFURVV D SLHFH RI WKH

SDSHU� VR WKDW WKH ZLUH LV LQ FRQVWDQW FRQWDFW ZLWK

WKH SDSHU� 8VH WDSH WR KROG WKH ZLUH LQ FRQWDFW ZLWK

WKH SDSHU LI QHFHVVDU\� $SSO\ D FXUUHQW WR HDFK ZLUH

DQG REVHUYH WKH HIIHFWV RQ WKH SDSHU� :KDW XVHV DUH

PDGH RI QLFKURPH ZLUH DQG FRSSHU ZLUH"

:KDW RWKHU XVHV FDQ \RX WKLQN RI IRU WKH KHDW

VHQVLWLYH ID[ SDSHU"

® 'HVLJQ DQG FRQVWUXFW DQ DODUP V\VWHP ZKLFK ZLOO

GHWHFW ZKHWKHU D GRRU� ZLQGRZ RU D OXQFK ER[ LV

EHLQJ RSHQHG� 7KH DODUP PD\ EH DXGLEOH� YLVLEOH� RU

ERWK� ,W VKRXOG XVH D � YROW EDWWHU\ DV D SRZHU

VRXUFH�

® &ROOHFW VRPH ROG UDGLRV� WRDVWHUV� HOHFWULF PL[HUV�

DQG RWKHU VPDOO DSSOLDQFHV� 'LVWULEXWH WKHVH IRU WKH

VWXGHQWV WR GLVVHPEOH LQ WKH ODERUDWRU\� $VN WKHP

WR SURGXFH D SRVWHU RU VHW RI GLDJUDP WR H[SODLQ KRZ

WKH DSSOLDQFH ZRUNV� 7DNH WKH FRPSRQHQWV DQG

UHDVVHPEOH WKHP LQ D OLQH ZKLFK LQGLFDWHV WKH

VHTXHQFH RI HOHFWULFDO IORZ WKURXJK WKH GHYLFH�

&DXWLRQ VWXGHQWV QRW WR SOXJ WKH DSSOLDQFHV LQ DW

DQ\ WLPH� 7KH H[WHUQDO SDUW RI WKH SRZHU VXSSO\

FRUGV PLJKW EH FXW RII WR GLVFRXUDJH WKLV� 'R QRW

XVH ROG WHOHYLVLRQ VHWV IRU WKLV DFWLYLW\� 7KH

SLFWXUH WXEH PD\ LPSORGH� VKRZHULQJ WKH FODVV ZLWK

JODVV IUDJPHQWV�

® 1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�
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5LVNV�DQG�/LPLWV

8QLW RYHUYLHZ

/LIH LV IXOO RI ULVNV� :KHQ ZH ZDON DORQJ WKH VLGHZDON

RU DFURVV WKH VWUHHW� ZH UXQ WKH ULVN RI D YHKLFOH

VWULNLQJ XV� WULSSLQJ RQ D FUDFN� RU KDYLQJ D PHWHRULWH

IDOO RQ RXU KHDGV� (DFK RI WKRVH KD]DUGV KDV D

GLIIHUHQW SUREDELOLW\ RI RFFXUUHQFH� 2Q SDUWLFXODU

VWUHHWV LQ DQ\ FLW\� LW LV PRUH OLNHO\ WKDW \RX ZLOO EH

VWUXFN E\ D YHKLFOH WKDQ RQ RWKHU VWUHHWV� 2Q WKH

VWUHHWV RI D FLW\� WKH SUREDELOLW\ RI EHLQJ VWUXFN E\ D

YHKLFOH LV JUHDWHU WKDQ LI \RX ZHUH RQ WKH VWUHHWV RI D

VPDOO WRZQ�

7KHUH DUH SUREDEO\ VRPH WRZQV LQ 6DVNDWFKHZDQ

ZKHUH QR RQH KDV HYHU EHHQ VWUXFN E\ HLWKHU D YHKLFOH

RU D PHWHRULWH� 7KDW GRHVQ
W PHDQ WKDW WKRVH HYHQWV

KDYH WKH VDPH SUREDELOLW\� ,Q DQ\ XUEDQ DUHD RI

6DVNDWFKHZDQ� LW LV OHVV SUREDEOH WKDW \RX ZLOO EH

VWUXFN E\ D PHWHRULWH WKDQ E\ D FDU� ,I \RX DUH ERDWLQJ

RQ %HVQDUG /DNH� LW LV PRUH OLNHO\ WKDW \RX ZLOO EH

VWUXFN E\ D PHWHRULWH WKDQ E\ D FDU�

$QRWKHU VHW RI SUREDELOLWLHV H[SUHVVHV WKH OLNHOLKRRG RI

LQMXU\ UHVXOWLQJ IURP DQ LQFLGHQW� +RZ JUHDW D GDQJHU

LV SURGXFHG GHSHQGV RQ PDQ\ IDFWRUV� ,I \RX DUH VWUXFN

E\ D YHKLFOH� WKH VSHHG RI WKH YHKLFOH� WKH W\SH RI

YHKLFOH� \RXU SK\VLFDO FRQGLWLRQ DQG DJLOLW\� DQG WKH

VXUIDFH RQ ZKLFK \RX ODQG DUH DOO SHUWLQHQW YDULDEOHV�

)HZHU YDULDEOHV DUH LPSRUWDQW LI \RX DUH VWUXFN E\ D

PHWHRULWH� 7KHVH DUH VRPH RI WKH FRQFHSWV ZKLFK ZLOO

EH FRQVLGHUHG E\ VWXGHQWV LQ WKLV XQLW� 7KH\ ZLOO

H[SORUH WKH PHDQLQJ DQG GHWHUPLQDWLRQ RI SUREDELOLW\�

7KH\ ZLOO DQDO\]H WKHLU OLIHVW\OHV WR GHWHUPLQH WKH

ULVNV

ZKLFK WKH\ DUH DVVXPLQJ LQ ERWK YROXQWDU\ DQG

LQYROXQWDU\ DFWLYLWLHV�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ KHOSV VWXGHQWV

DVVLPLODWH ZKDW WKH\ KDYH VHHQ� KHDUG� DQG UHDG� ,W

JLYHV WKHP D FKDQFH WR UHFRQFLOH WKHLU LGHDV ZLWK ZKDW

WKH\ KDYH HQFRXQWHUHG LQ WKH DFWLYLWLHV� UHDGLQJ DQG

GLVFXVVLRQV RI VFLHQFH FODVV� 7KH SKUDVH 
ZULWLQJ WR

OHDUQ
 LQGLFDWHV WKH SXUSRVH IRU LQFOXGLQJ PDQ\

RSSRUWXQLWLHV IRU VWXGHQWV WR ZULWH GXULQJ DQG DERXW

VFLHQFH FODVVHV� 9DU\ WKH PRGHV DQG IRUPDWV DVVLJQHG�

*LYH WKHP DQ RSSRUWXQLW\ WR UHDG IURP D ZLGH YDULHW\

RI VRXUFHV VR WKDW WKH\ FDQ EH H[SRVHG WR PDQ\ LGHDV

DQG GLIIHUHQW ZD\V RI H[SUHVVLQJ LGHDV� DQG DV D PRGHO

IRU WKHLU RZQ ZULWLQJ� 7KH EHVW PRGHO IRU DQ

DVVLJQPHQW WR ZULWH D QHZVSDSHU HGLWRULDO RQ D WRSLF LV

DQ DFWXDO QHZVSDSHU HGLWRULDO RQ D VLPLODU WRSLF�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH DUH LQFOXGHG LQ WKH 6XJJHVWHG DFWLYLWLHV

VHFWLRQ RI WKLV XQLW DQG VKRXOG EH LQFRUSRUDWHG LQWR

VFLHQFH OHVVRQV� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KROLVWLF

$� SUREDELOLVWLF

$� WHQWDWLYH

$� KXPDQ�FXOWXUH UHODWHG

%� SHUFHSWLRQ

%� TXDQWLILFDWLRQ

%�� FDXVH�HIIHFW

%�� PRGHO

%�� SUREDELOLW\

%�� DFFXUDF\

&� FRPPXQLFDWLQJ

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� DQDO\]LQJ

&�� XVLQJ PDWKHPDWLFV

'� SXEOLF XQGHUVWDQGLQJ JDS

'� YDULDEOH SRVLWLRQV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� UHVSHFW IRU ORJLF

)� GHPDQG IRU YHULILFDWLRQ

*� LQWHUHVW
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&RQFHSW GHYHORSPHQW

1R UHODWHG FRQFHSWV GHDOW ZLWK LQ .�� VFLHQFH KDYH

EHHQ LGHQWLILHG� +RZHYHU IDFWRUV %�� DQG &��

UHODWH WR WKH FRQFHSWV� DV GRHV SUHSDUDWRU\ ZRUN LQ

PDWKHPDWLFV�

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKDW ULVNV DUH DVVRFLDWHG ZLWK DOO

DFWLYLWLHV�

��� 8QGHUVWDQG DQG GHPRQVWUDWH WKH FRQFHSWV RI

SUREDELOLW\ DQG FKDQFH�

��� 5HODWH WKH FRQFHSW RI SUREDELOLW\ WR WKH

FRQFHSW RI ULVN�

��� &RPSDUH ULVNV RI YDULRXV YROXQWDU\ DQG

LQYROXQWDU\ DFWLYLWLHV�

�� 5HFRJQL]H WKDW DFWLYLWLHV KDYH ULVNV DQG EHQHILWV�

��� &RQVLGHU KRZ ULVN LV DVVHVVHG�

��� $VVHVV VLJQLILFDQFH RI FRQWDPLQDQWV LQ ZDWHU

VXSSOLHV�

��� 5HFRJQL]H KRZ VFLHQWLVWV HVWLPDWH WR[LFLW\

OHYHOV IURP H[SHULPHQWDO GDWD�

��� 'LVFXVV KRZ WKH YDOXH RQH SODFHV RQ DQ

DFWLYLW\ LQIOXHQFHV WKH DPRXQW RI ULVN RQH LV

ZLOOLQJ WR DFFHSW�

�� 6XSSRUW VWXGHQWV LQ FRPLQJ WR D EHWWHU

XQGHUVWDQGLQJ RI WKH SHUVRQDO� PRUDO� VRFLDO� DQG

FXOWXUDO DVSHFWV RI WKH VWXG\ RI OLIH� �3696�

��� 8QGHUVWDQG WKH QDWXUDO HQYLURQPHQW DQG WKH

FRQGLWLRQV SXWWLQJ LW DW ULVN�

��� 8QGHUVWDQG WKH SRWHQWLDO QDUURZQHVV LQ

DGRSWLQJ D VLQJOH SHUVSHFWLYH LQ MXGJLQJ WKH

LPSDFW RU LQIOXHQFH RI REMHFWV� H[SHULHQFHV� RU

HYHQWV�

��� ([SORUH KRZ PRUDO YDOXHV LQIOXHQFH EHKDYLRXU

DQG DVVHVVPHQW RI ULVN DQG EHQHILW�

��� 5HFRJQL]H WKH LPSRUWDQFH RI IDFW�ILQGLQJ�

SULRU H[SHULHQFH� DQG RSHQ GLDORJXH LQ WKH

GHYHORSPHQW RI UHDVRQHG DUJXPHQWV�

��� (VWDEOLVK DUJXPHQWV EDVHG XSRQ KXPDQ

ULJKWV� KXPDQ QHHGV� RU QHHGV RI WKH

HQYLURQPHQW ZKHQ H[DPLQLQJ VRFLDO LVVXHV�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® &RQVXOW WKH PRGHO XQLW VWDUWLQJ RQ SDJH �� LQ WKLV

JXLGH� ,W LV EDVHG RQ WKH REMHFWLYHV RI WKLV XQLW�

® 'HEDWH WKH WRSLF �1XFOHDU SRZHU JHQHUDWLRQ SRVHV

DQ XQDFFHSWDEOH ULVN WR WKH HQYLURQPHQW DQG WR

OLIH��

)URP WKH EDFNJURXQG UHVHDUFK GRQH E\ ERWK VLGHV

IRU WKH GHEDWH� FRQVWUXFW D SROO ZKLFK ZLOO DVVHVV

SHRSOH
V OHYHO RI NQRZOHGJH DERXW UDGLDWLRQ� KRZ

UDGLDWLRQ LV XVHG WR JHQHUDWH HOHFWULF SRZHU� DQG WKH

LVVXHV ZKLFK DUH LPSRUWDQW LQ WKH GLVFXVVLRQ RI WKH

XVH RI QXFOHDU HQHUJ\ WR JHQHUDWH HOHFWULFLW\�

6HOHFW D VDPSOH WR DQVZHU WKH TXHVWLRQV�

DGPLQLVWHU WKH SROO� DQDO\]H WKH DQVZHUV DQG

SUHVHQW WKH UHVXOWV� 'HYLVH D SURJUDP ZKLFK ZLOO

HGXFDWH WKH SXEOLF DERXW QXFOHDU SRZHU JHQHUDWLRQ

DQG WKH LVVXHV VXUURXQGLQJ LW�

)DFWRUV� $�� $�� %�� %��� &�� &��� '�� '�� )�� )��

*�

2EMHFWLYHV� ���� ���� ���� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SHHU DVVHVVPHQW�

DQHFGRWDO UHFRUGV� RUDO DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRGV� GHEDWH� UHVHDUFK SURMHFW�

VXUYH\V

® 2WKHU GHEDWH WRSLFV DUH�

� )OXRULGDWLRQ RI GULQNLQJ ZDWHU VKRXOG EH

UHTXLUHG�

� 7KH XVH RI GUXJV DV URXWLQH WUHDWPHQW IRU

KXPDQV LV XQDFFHSWDEOH�

� ([SHULPHQWDO GUXJV ZKLFK ZLOO EH XVHG WR WUHDW

KXPDQV VKRXOG QRW EH WHVWHG RQ DQLPDOV�

® ,Q D ZHOO�VKXIIOHG GHFN RI �� FDUGV� ZKDW LV WKH

FKDQFH RI GUDZLQJ D IDFH FDUG" D NLQJ" D ILYH RI

KHDUWV" :KDW PXVW RQH NQRZ LQ RUGHU WR EH DEOH WR

FRPSXWH WKH FKDQFH"

,Q &DQDGD� WKH ���� GHDWK UDWH IRU IHPDOHV ZDV

����� SHU ��� ��� SRSXODWLRQ� 7KLV PHDQV WKDW � RI

��� IHPDOHV LQ &DQDGD GLHG WKDW \HDU� ,I \RX WRRN D

VDPSOH RI ��� &DQDGLDQ IHPDOHV OLYLQJ RQ -DQXDU\

�� ����� GRHV WKLV VWDWLVWLF



���

)OLS QXPEHU � � �

5HVXOW �+ RU 7�

PHDQ RQH DQG RQO\ RQH RI WKDW VDPSOH ZLOO GLH

GXULQJ WKH \HDU" ([SODLQ ZKDW WKH VWDWLVWLF PHDQV�

:KDW LQIOXHQFHV ZKHWKHU RQH SDUWLFXODU SHUVRQ ZLOO

GLH GXULQJ D VSHFLILF \HDU"

7KH GHDWK UDWH IRU IHPDOHV G\LQJ RI LQIOXHQ]D DQG

SQHXPRQLD LQ ���� LQ &DQDGD ZDV ����� :KDW

SHUFHQWDJH RI IHPDOHV ZKR GLHG LQ &DQDGD GXULQJ

���� GLHG RI SQHXPRQLD" ,I WKHUH ZHUH ���� PLOOLRQ

IHPDOHV OLYLQJ LQ &DQDGD GXULQJ ����� KRZ PDQ\

GLHG RI LQIOXHQ]D" ,I \RX WRRN D VDPSOH RI ����

ZRPHQ OLYLQJ LQ &DQDGD RQ -DQXDU\ �� ���� KRZ

PDQ\ RI WKHP ZRXOG GLH RI LQIOXHQ]D RU SQHXPRQLD

GXULQJ WKH \HDU"

)DFWRUV� $�� %�� %��� &��� &��� '�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� H[SOLFLW WHDFKLQJ�

SUREOHP VROYLQJ� UHIOHFWLYH GLVFXVVLRQ

® 6XSSO\ D SHQQ\ WR HDFK SDLU LQ WKH FODVV� $VN RQH

PHPEHU RI WKH SDLU WR DFW DV UHFRUGHU DQG RQH WR DFW

DV WKH IOLSSHU� 5HFRUG WKH GDWD RQ D FKDUW VLPLODU WR

WKH RQH LOOXVWUDWHG EHORZ�

7RVV WKH FRLQ ILIW\ WLPHV� UHFRUGLQJ WKH UHVXOW RI

HDFK IOLS� 'UDZ D OLQH JUDSK WR VKRZ WKH SHUFHQWDJH

RI KHDGV ZKLFK KDYH EHHQ UHFRUGHG DIWHU �� ��� ���

��� ��� ��� �� DQG �� IOLSV�

7UDGH MREV ZLWKLQ HDFK SDLU DQG UHSHDW� *UDSK WKH

GDWD IRU WKH VHFRQG URXQG RI IOLSSLQJ RQ WKH VDPH

JUDSK DV WKH ILUVW� XVLQJ D GLIIHUHQW FRORXU� +RZ GR

WKH VKDSHV RI WKH FXUYHV FRPSDUH� 6XEPLW WKH

QXPEHU RI KHDGV SURGXFHG IURP WKH SDLU
V ��� IOLSV

WR WKH WHDFKHU VR WKDW D FODVV UHSRUW DQG UHVXOWV FDQ

EH FRPSLOHG�

3UHGLFW WKH VKDSH RI WKH JUDSK DQG WKH QXPEHU RI

KHDGV LI \RX ZHUH WR IOLS WKH FRLQ ���� ��� RU ����

WLPHV� :K\ LV LW XQUHDVRQDEOH WR XVH WKH UHVXOW RI

WKH ILUVW WKUHH IOLSV WR SUHGLFW WKH ILQDO SHUFHQWDJH RI

KHDGV ZKLFK ZLOO EH SURGXFHG"

)DFWRUV� $�� %�� &��� &��� '�� )�� *�

2EMHFWLYHV� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

SUHVHQWDWLRQV� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRG� GLGDFWLF TXHVWLRQV

® 'LVWULEXWH WKH �)RRGERUQH 'LVHDVHV LQ &DQDGD�

������ SDJH ���� FKDUW WR HDFK VWXGHQW JURXS� $VN

WKHP WR GLVFXVV WKH IROORZLQJ TXHVWLRQV�

� :KHUH ZDV WKH PRVW GDQJHURXV SODFH LQ &DQDGD

WR HDW GXULQJ ����"

� :KHUH ZDV WKH VDIHVW SODFH WR HDW LQ &DQDGD

GXULQJ ����"

3UHGLFW WKH QXPEHU RI FDVHV DQG WKH IUHTXHQFLHV

GXULQJ ����� 7KHQ KDQG RXW WKH ���� FKDUW �DOVR

SDJH ���� VR WKDW VWXGHQWV FDQ FKHFN WKHLU

SUHGLFWLRQV� +RZ UHOLDEOH DUH SUHGLFWLRQV EDVHG RQ

RQH VHW RI GDWD"

:KDW ZDV WKH SHUFHQWDJH LQFUHDVH LQ IRRGERUQH

GLVHDVHV LQ 1HZ %UXQVZLFN IURP ���� WR ����� 6HH

LI \RX FDQ ILQG RXW ZKDW KDSSHQHG LQ 6DVNDWFKHZDQ

LQ ���� WR PDNH WKH UDWH IRU WKDW \HDU VR KLJK" 7U\

WR ILQG PRUH XS�WR�GDWH GDWD�

:ULWH D QHZVSDSHU HGLWRULDO H[SODLQLQJ WKH XVH RI

VWDWLVWLFV WR SUHGLFW HYHQWV� ([SODLQ KRZ WKH

YDULDELOLW\ LQ WKH HYHQW DQG WKH VL]H RI WKH

SRSXODWLRQ IURP ZKLFK WKH LQIRUPDWLRQ LV WDNHQ

PDNH D GLIIHUHQFH�

® ,Q WKH 86$� WKHUH LV DQ DYHUDJH RI �� GHDWKV SHU

\HDU IURP IRRWEDOO�UHODWHG LQMXULHV DPRQJ KLJK

VFKRRO IRRWEDOO SOD\HUV� ,Q 86 SUR IRRWEDOO� WKH

DYHUDJH LQGLFDWHV WKDW RQH SHUVRQ GLHV HYHU\ QLQH

\HDUV IURP IRRWEDOO�UHODWHG FDXVHV� :KLFK OHYHO RI

WKH VSRUW DSSHDUV WR EH PRUH GDQJHURXV" :K\ GR

\RX WKLQN LW ZRXOG EH WKLV ZD\"

,I WKH DERYH GDWD LV H[SUHVVHG DV ULVN GDWD� WKH UDWH

RI GHDWKV IURP KLJK VFKRRO IRRWEDOO LV �� GHDWKV SHU

PLOOLRQ SOD\HUV� 7KH UDWH IRU SUR IRRWEDOO LV ���

GHDWKV SHU PLOOLRQ SOD\HUV� )URP WKHVH GDWD� ZKLFK

VSRUW DSSHDUV WR EH WKH PRUH GDQJHURXV" :KDW LV

WKH GLIIHUHQFH EHWZHHQ WKH DSSHDUDQFH LQ WKH WRWDO

QXPEHU RI GHDWKV DQG WKH UDWH SHU PLOOLRQ

SDUWLFLSDQWV"

® ,Q WKH 86$� WKH UDWH RI GHDWK FDXVHG E\ OLJKWQLQJ LV

��� SHUVRQV SHU PLOOLRQ� *LYHQ WKLV UDWH� KRZ PDQ\

SHRSOH ZRXOG EH NLOOHG E\ OLJKWQLQJ LQ WKH 86$ HDFK

\HDU" ,I WKLV UDWH LV WKH VDPH IRU &DQDGD� KRZ PDQ\

SHRSOH ZRXOG EH NLOOHG LQ &DQDGD HDFK \HDU E\

OLJKWQLQJ" 6HH LI \RX FDQ ILQG RXW KRZ PDQ\ SHRSOH

DUH NLOOHG HDFK \HDU LQ &DQDGD E\ OLJKWQLQJ�

&DOFXODWH WKH UDWH SHU PLOOLRQ� ,V WKH SUREDELOLW\ RI

EHLQJ VWUXFN DQG NLOOHG E\ OLJKWQLQJ KLJKHU RU ORZHU

WKDQ WKH SUREDELOLW\ RI ZLQQLQJ WKH MDFNSRW LQ WKH

��� GUDZ"



���

)RRGERUQH 'LVHDVHV LQ &DQDGD� �����

3URYLQFH 1XPEHU RI &DVHV )UHTXHQF\ RI FDVHV
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® ,Q 5HJLQD� WKH DYHUDJH KRXUV RI VXQVKLQH GXULQJ

WKH \HDU LV ����� ,I ZH DVVXPH WKDW DSSUR[LPDWHO\

KDOI WKH KRXUV GXULQJ D \HDU DUH GD\OLJKW KRXUV�

ZKDW LV WKH FKDQFH WKDW DQ\ RQH RI WKRVH KRXUV

GXULQJ WKH \HDU ZLOO EH VXQQ\"

$OWKRXJK 'HFHPEHU DQG -XO\ ERWK KDYH �� GD\V�

WKH DYHUDJH DPRXQW RI VXQVKLQH GXULQJ 'HFHPEHU

LV ���� KRXUV DQG LQ -XO\ LV ����� KRXUV� :KDW

IDFWRUV ZRXOG EH UHVSRQVLEOH IRU WKLV GLIIHUHQFH"

:KDW LV WKH FKDQFH WKDW WKH KRXU EHWZHHQ � S�P�

DQG � S�P� RQ 'HFHPEHU �� ZLOO EH VXQQ\" :KDW LV

WKH FKDQFH WKDW WKH KRXU EHWZHHQ � S�P� DQG � S�P�

RQ -XO\ �� ZLOO EH VXQQ\"

6XQOLJKW KRXUV LQ 5HJLQD DFFXPXODWH GXULQJ DQ

DYHUDJH RI ��� GD\V RI WKH \HDU� :KDW LV WKH FKDQFH

WKDW WKHUH ZLOO EH VRPH VXQVKLQH QH[W )HEUXDU\ ��"

:KDW LV WKH FKDQFH WKHUH ZLOO EH QR VXQVKLQH RQ

)HEUXDU\ �� QH[W \HDU"

® :KHQ ZDWHU LV WUHDWHG LQ XUEDQ DUHDV IRU GRPHVWLF

FRQVXPSWLRQ� FKORULQH JDV � &O
�
�J� � LV XVHG WR NLOO

EDFWHULD DQG RWKHU PLFURRUJDQLVPV� 6RPH RI WKH

FKORULQH ZLOO FRPELQH ZLWK K\GURFDUERQV LQ WKH

ZDWHU WR IRUP FKHPLFDOV ZKLFK DUH FDSDEOH RI

FDXVLQJ FDQFHU� +RZ LV WKH ULVN WKDW WKHVH

FRQWDPLQDQWV LQ WKH ZDWHU ZLOO FDXVH FDQFHU

GHWHUPLQHG DQG H[SUHVVHG"

® 'LVWULEXWH RQH FRS\ RI WKH �5DQN WKH ULVN RI

GHDWK���� IRUP �VHH SDJH ���� WR HDFK VWXGHQW� $VN

WKH VWXGHQWV WR ZRUN LQGLYLGXDOO\ WR UDQN WKH ULVNV

IURP JUHDWHVW ���� WR OHDVW ����� 3DJH ��� KDV WKUHH

FRSLHV RI WKH IRUP VR \RX QHHG RQO\ SKRWRFRS\ RQH�

WKLUG DV PDQ\ FRSLHV RI WKDW SDJH DV \RX KDYH

VWXGHQWV� &UHDWH D FODVV GDWD FKDUW ZKHUH WKH\ FDQ

HQWHU WKH UDQN QXPEHU IRU HDFK ULVN� 7RWDO WKH FODVV

GDWD WR SURGXFH D FODVV UDQNLQJ�

'LVWULEXWH WKH 5LVN 'DWD VKHHW �SDJH �����

&DOFXODWH WKH QXPHULFDO ULVN SHU ��� ��� SHUVRQV�

XVLQJ WKH 6WDWLVWLFV &DQDGD GDWD JLYHQ� 5DQN WKH

KD]DUGV DFFRUGLQJ WR WKH ULVN DV H[SUHVVHG E\ WKLV

QXPEHU� &RPSDUH WKLV UDQNLQJ ZLWK WKH UDQNLQJV

GRQH LQ WKH ILUVW SDUW RI WKLV DFWLYLW\�

:K\ LVQ
W WKH HVWLPDWHG SRSXODWLRQ DW ULVN WKH VDPH

YDOXH IRU HDFK ULVN OLVWHG"

+HDUW GLVHDVH LV D ORZHU ULVN IRU WKH ����� \HDU DJH

JURXS WKDQ IRU WKH SRSXODWLRQ DV D ZKROH�

:KDW RWKHU HYHQW RU DFWLYLWLHV PLJKW SRVH D ORZHU

ULVN IRU WKLV DJH JURXS" :KLFK PLJKW SRVH D KLJKHU

ULVN" %H SUHSDUHG WR JLYH UHDVRQV WR VXSSRUW \RXU

VWDWHPHQW�

® &RPSOHWH WKH EODQN 1XPHULFDO 5LVN FKDUW RQ SDJH

��� XVLQJ GDWD IURP WKH FRPSOHWHG FKDUWV RQ WKDW

SDJH�

'LVFXVV WKH UHDVRQV IRU WKH YDULDWLRQV ZKLFK VKRZ

XS LQ WKH 5LVN FKDUW� 6XSSRVH WKDW WKH QXPHULFDO

ULVN RI LQMXU\ IURP MXPSLQJ IURP D FDU PRYLQJ DW ��

NSK LV H[SUHVVHG DV �� ��� LQ ��� ���� ([SUHVV WKDW

ULVN DV D SUREDELOLW\ IRU HDFK SHUVRQ MXPSLQJ IURP

WKH FDU�

1XPHULFDO ULVNV WKDW DUH H[SUHVVHG LQ WKH IRUP ��

FKDQFH LQ �� DUH FDOOHG ULVN SUREDELOLWLHV� 7KH\ FDQ

EH FDOFXODWHG IURP WKH QXPHULFDO ULVN GDWD�

&DOFXODWH ULVN SUREDELOLWLHV WR ILOO LQ WKH 5LVN

3UREDELOLW\ FKDUW� XVLQJ GDWD IURP WKH 1XPHULFDO

5LVN FKDUW� 6HYHUDO FHOOV DUH FRPSOHWHG IRU \RX WR EH

DEOH WR FKHFN \RXU PHWKRG RI FDOFXODWLRQ�

® 2I � ��� SHUVRQV LQMXUHG ZKLOH ULGLQJ LQ PRWRU

YHKLFOHV LQYROYHG LQ DFFLGHQWV GXULQJ ����� � ���

ZHUH ZHDULQJ VHDW EHOWV� ���� ZHUH QRW ZHDULQJ

VHDW EHOWV� ,W LV QRW NQRZQ ZKHWKHU WKH RWKHU ���

SHRSOH ZHUH ZHDULQJ VHDW EHOWV RU QRW� 7KH

HVWLPDWHG FRPSOLDQFH UDWH ZLWK WKH PDQGDWRU\ VHDW

EHOW XVH ODZ LQ 6DVNDWFKHZDQ LQ ���� ZDV ����

&RXOG WKHVH VWDWLVWLFV EH XVHG WR DUJXH WKDW ZHDULQJ

VHDW EHOWV FDXVHV SHRSOH ZKR DUH LQ PRWRU YHKLFOH

DFFLGHQWV WR EH LQMXUHG"

7KH LQMXULHV WR WKHVH SHRSOH ZHUH FDWHJRUL]HG DV

PLQRU� PRGHUDWH� RU PDMRU� 2I WKRVH LQMXULHV WR

SHRSOH ZHDULQJ VHDWEHOWV� � ��� ZHUH PLQRU� � ���

ZHUH PRGHUDWH� DQG ��� ZHUH PDMRU� 2I WKRVH

LQMXULHV WR SHRSOH QRW ZHDULQJ VHDWEHOWV� ��� ZHUH

GHVFULEHG DV PLQRU� ��� DV PRGHUDWH� DQG ��� DV

PDMRU� 3UHVHQW WKLV GDWD LQ D WDEOH VKRZLQJ ERWK

DEVROXWH QXPEHUV RI FDVXDOWLHV DQG WKH ULVN

SUREDELOLW\ VWDWLVWLFV IRU HDFK JURXS RI SHRSOH�

:ULWH D SDUDJUDSK VXPPDUL]LQJ \RXU FRQFOXVLRQV

DQG UHFRPPHQGDWLRQV IURP DQDO\VLV RI WKLV GDWD�

® 'LVFXVV WKH FRQFHSW RI FRVW�EHQHILW DQDO\VLV LQ

PDNLQJ GHFLVLRQV DERXW ZKDW DFWLYLWLHV WR

SDUWLFLSDWH LQ DQG KRZ WR FRQGXFW RXU OLYHV�



���

&RPSDUH WKH EHQHILWV DQG FRVWV RI DQ DFWLYLW\ WKH\

YROXQWDULO\ DVVXPH� VXFK DV ULGLQJ LQ RU GULYLQJ D

PRWRU YHKLFOH� RU SOD\LQJ D VSRUW� 'LVFXVV KRZ WKH

QXPEHU DQG UHODWLYH ZRUWK RI FRVWV DQG EHQHILWV FDQ

EH FKDQJHG�

7KHQ FRPSDUH WKH FRVWV DQG EHQHILWV RI DQ

LQYROXQWDU\ DFWLYLW\ VXFK DV WKH ULVN RI KRPLFLGH�

+RZ FDQ WKH QXPEHU DQG UHODWLYH ZRUWK RI WKH FRVWV

DQG EHQHILWV EH FKDQJHG"

)LQDOO\� XVH GDWD IURP WKH 'HDWKV LQ &DQDGD WDEOH

DQG $FFLGHQWDO 'HDWKV LQ &DQDGD WDEOH WR FRPSOHWH

WKH QXPHULFDO ULVN DQG ULVN SUREDELOLW\

HTXLYDOHQWV RI WKRVH FKDUWV� 'LVFXVV VRPH RI WKH

TXHVWLRQV WKDW DULVH IURP WKH GDWD� :K\ GR WKH

QXPHULFDO ULVNV YDU\ VR PXFK IURP FDXVH WR FDXVH

DQG IURP JURXS WR JURXS" :K\ DUH �� WR �� \HDU�ROG

PDOHV � WLPHV PRUH OLNHO\ WR GLH DFFLGHQWDOO\ WKDQ

�� WR �� \HDU�ROG IHPDOHV" :K\ LV FDQFHU PRUH

SUHYDOHQW LQ PDOHV"

® 5HDG WKH DUWLFOH WLWOHG �6WXG\ &ODLPV� �*XLGH� SDJH

����� :ULWH D WZR SDUDJUDSK UHYLHZ RI WKLV DUWLFOH�

)LQG D PDJD]LQH DUWLFOH RU DGYHUWLVHPHQW WR XVH WR

LOOXVWUDWH VRPH RI WKH LGHDV SUHVHQWHG LQ WKLV

DUWLFOH� $QDO\]H WKH SUHVHQWDWLRQ LQ WKH

DGYHUWLVHPHQW�

5DQN WKH ULVN RI GHDWK LQ &DQDGD IURP HDFK RI WKHVH HYHQWV�

BBB FKRNLQJ

BBB GURZQLQJ

BBB IDOOLQJ

BBB ILUH

BBB KHDUW GLVHDVH

BBB KRPLFLGH

BBB PRWRU YHKLFOH DFFLGHQWV

BBB SHGHVWULDQ DFFLGHQWV

BBB DFFLGHQWDO SRLVRQLQJ

5DQN WKH ULVN RI GHDWK LQ &DQDGD IURP HDFK RI WKHVH HYHQWV�

BBB FKRNLQJ

BBB GURZQLQJ

BBB IDOOLQJ

BBB ILUH

BBB KHDUW GLVHDVH

BBB KRPLFLGH

BBB PRWRU YHKLFOH DFFLGHQWV

BBB SHGHVWULDQ DFFLGHQWV

BBB DFFLGHQWDO SRLVRQLQJ

5DQN WKH ULVN RI GHDWK LQ &DQDGD IURP HDFK RI WKHVH HYHQWV�

BBB FKRNLQJ

BBB GURZQLQJ

BBB IDOOLQJ

BBB ILUH

BBB KHDUW GLVHDVH

BBB KRPLFLGH

BBB PRWRU YHKLFOH DFFLGHQWV

BBB SHGHVWULDQ DFFLGHQWV

BBB DFFLGHQWDO SRLVRQLQJ



���

5LVN 'DWD

5LVN

(VWLPDWHG 3RSXODWLRQ DW

5LVN

'HDWKV SHU

\HDU

1XPHULFDO

5LVN SHU ���

��� SHUVRQV

&KRNLQJ �� ��� ��� ���

'URZQLQJ � ��� ��� ���

)DOOLQJ �� ��� ��� � ���

)LUH �� ��� ��� ���

+HDUW GLVHDVH �DOO &DQDGLDQV� �� ��� ��� �� ���

+HDUW GLVHDVH ������ \HDUV

ROG &DQDGLDQV�

� ��� ��� ��

+RPLFLGH �� ��� ��� ���

0RWRU YHKLFOH DFFLGHQWV �� ��� ��� � ���

3HGHVWULDQ DFFLGHQWV �6.

GDWD�

��� ��� ��

3RLVRQLQJ �DFFLGHQWDO� �� ��� ��� ���

 GDWD IURP 6WDWLVWLFV &DQDGD� ���� DQG ����

'HDWKV LQ &DQDGD

&DXVH RI GHDWK DOO PDOHV DJH�

����� \HDUV

DOO IHPDOHV DJH�

����� \HDUV

DFFLGHQWDO � ��� ��� � ��� ���

FDQFHU �� ��� �� �� ��� ��

KHDUW GLVHDVH �� ��� �� �� ��� ��

UHVSLUDWRU\ GLVHDVH � ��� �� � ��� ��

VWURNH � ��� � ���� �

 ���� GDWD IURP 6WDWLVWLFV &DQDGD

 HVWLPDWHG SRSXODWLRQV IHPDOHV� ���� PLOOLRQ� PDOHV� ���� PLOOLRQ

 VHH DOVR FKDUW EHORZ

$FFLGHQWDO 'HDWKV LQ &DQDGD

DJH JURXS I ����� P ����� I ����� P �����

HVWLPDWHG SRSXODWLRQ ��� ��� ��� ��� ��� ��� ��� ���

� RI DFFLGHQWDO GHDWKV �� ��� ��� ���

 GDWD IURP 6WDWLVWLFV &DQDGD� ����



���

1XPHULFDO 5LVN IRU 'HDWKV LQ &DQDGD

&DXVH RI GHDWK DOO PDOHV DJH�

����� \HDUV

DOO IHPDOHV DJH�

����� \HDUV

DFFLGHQWDO

FDQFHU

KHDUW GLVHDVH

UHVSLUDWRU\ GLVHDVH

VWURNH

 ULVN SHU ��� ��� SRSXODWLRQ

1XPHULFDO 5LVN RI $FFLGHQWDO 'HDWK LQ &DQDGD

DJH JURXS I ����� P ����� I ����� P �����

DFFLGHQWDO GHDWK

 ULVN SHU ��� ��� SRSXODWLRQ

5LVN 3UREDELOLWLHV IRU 'HDWKV LQ &DQDGD

&DXVH RI GHDWK DOO PDOHV DJH�

����� \HDUV

DOO IHPDOHV DJH�

����� \HDUV

DFFLGHQWDO � LQ ����

FDQFHU

KHDUW GLVHDVH � LQ ���

UHVSLUDWRU\ GLVHDVH � LQ ����

VWURNH

5LVN 3UREDELOLWLHV RI $FFLGHQWDO 'HDWK LQ &DQDGD

DJH JURXS I ����� P ����� I ����� P �����

DFFLGHQWDO GHDWK � LQ ����



���

6WXG\�&ODLPV

1HZV IURP QXWULWLRQ VWXGLHV LV HYHU\ZKHUH � 79� UDGLR�

QHZVSDSHUV� PDJD]LQHV DQG HYHQ IRRG SDFNDJHV� -XVW

EHFDXVH D VWXG\ LV UHSRUWHG� GRHVQ
W PHDQ LW DSSOLHV WR

\RX� %XW� KRZ GR \RX WHOO LI VXFK FODLPV DUH WKH

�WUXWK�"

$ VWXG\ FDQ UHIHU WR DQ\ UHVHDUFK WHVW� (YHU\ \HDU

WHQV RI WKRXVDQGV RI QXWULWLRQ VWXGLHV DUH SXEOLVKHG LQ

(QJOLVK $ORQH� 0DMRU MRXUQDOV LQ WKH PHGLFDO DQG

QXWULWLRQ ILHOGV UHYLHZ DQ\ DUWLFOH VXEPLWWHG WR WKHP�

7KLV KHOSV WR OLPLW DQ\ RYHUVWDWHG RU XQSURYHQ FODLPV�

(YHQ ZKHQ D VWXG\ DSSHDUV LQ D UHVSHFWHG MRXUQDO� LW

GRHVQ
W PHDQ VRPHWKLQJ KDV EHHQ �SURYHQ�� 2QH

VWXG\� RQ LWV RZQ� FDQQRW SURYH RU GLVSURYH DQ\WKLQJ�

7R EH YDOLG� DQ\RQH DQ\ZKHUH VKRXOG EH DEOH WR

FRQGXFW WKH VDPH UHVHDUFK DQG JHW WKH VDPH UHVXOWV�

0DQ\ VWXGLHV DUH DQQRXQFHG DV PDMRU EUHDNWKURXJKV�

<HW� �DVWRXQGLQJ� DGYDQFHV DUH UDUH� $ VWXG\ PD\ EH

WRR VPDOO RU WRR VKRUW WR PHDQ D ORW� ,W LV VLPSO\

DQRWKHU VPDOO SLHFH RI D ELJ SX]]OH� &RQVLGHU D ��

PRQWK VWXG\ RI �� PHQ ZKLFK VKRZHG WKDW HDWLQJ )RRG

�;� LQFUHDVHG WKHLU ULVN RI FDQFHU� 7KHUH DUH VHYHUDO

UHDVRQV IRU FDXWLRQ WKDW VXUIDFH ZKHQ DVVHVVLQJ WKH

LPSDFW RI WKLV VWXG\� 6L[ PRQWKV PD\ EH WRR VKRUW D

WLPH SHULRG WR VKRZ DQ LQFUHDVHG ULVN� $ VWXG\ RI D

VPDOO QXPEHU RI SHRSOH PD\ VKRZ QHHG IRU IXUWKHU

UHVHDUFK PRUH WKDQ FDXVH DQG HIIHFW� :H FDQQRW

DVVXPH WKDW VHYHUDO PLOOLRQ SHRSOH� ERWK PDOH DQG

IHPDOH� ZLOO UHDFW LQ WKH VDPH ZD\ DV WKHVH �� PHQ�

/DVWO\� WKHUH FRXOG EH PDQ\ RWKHU UHDVRQV ZK\ WKHVH

PHQ KDG LQFUHDVHG ULVNV� :KDW NQRZQ ULVN IDFWRUV GLG

WKH\ KDYH" 'LG WKH VWXG\ FKHFN LQWR WKHLU VPRNLQJ

KDELWV� RFFXSDWLRQDO KD]DUGV� RU GLHWDU\ IDW DQG ILEUH

LQWDNHV"

6FLHQWLILF VWXGLHV DUH ZULWWHQ XVLQJ ZRUGV VXFK DV

�PD\� UDWKHU WKDQ �ZLOO�� �VXJJHVWV� UDWKHU WKDQ

�SURYHV� DQG �LV OLQNHG WR� UDWKHU WKDQ �FDXVHV��

&KDQJLQJ GDLO\ KDELWV EHFDXVH RI D VLQJOH VWXG\ LV QRW

D JRRG LGHD� 2Q WKH RWKHU KDQG� JXLGHOLQHV IRU KHDOWK\

HDWLQJ IURP PDMRU DJHQFLHV VXFK DV WKH +HDUW 	

6WURNH )RXQGDWLRQ� &DQFHU 6RFLHW\ RU JRYHUQPHQW

KHDOWK GHSDUWPHQWV DUH EDVHG RQ PDQ\ VWXGLHV ZKLFK

VXSSRUW WKHLU DGYLFH�

:KHQ \RX KHDU RI QHZ QXWULWLRQ UHVHDUFK ILQGLQJV�

WKHUH DUH D IHZ WKLQJV WR NHHS LQ PLQG� 1R PDWWHU KRZ

PXFK KRRSOD VXUURXQGV D UHSRUW� ZDLW WR VHH ZKDW WKH

H[SHUWV VD\ LQ WKH FRPLQJ ZHHNV DQG PRQWKV�

5HPHPEHU WKDW UHVXOWV IURP VLQJOH VWXGLHV ZLOO QRW

VWDQG RQ WKHLU RZQ EXW PXVW EH UHSHDWHG E\ RWKHUV IRU

FRQILUPDWLRQ� �5HPHPEHU DOO WKH IXVV DERXW

JHQHUDWLQJ QXFOHDU SRZHU LQ D MXJ RI ZDWHU RQ \RXU

NLWFKHQ WDEOH" 1R RQH HOVH FRXOG UHSHDW LW�� $OVR�

EHZDUH RI DQ\ UHVHDUFK ILQGLQJ WKDW LV XVHG WR VHOO D

SURGXFW ZKHWKHU LQ DGV� RQ ODEHOV RU E\ ZRUG�RI�PRXWK�

7KLV GRHVQ
W PHDQ WKDW DOO VWXGLHV DUH IDXOW\ RU WKDW

UHVHDUFK LV QRW WR EH WUXVWHG� 0DQ\ UHSRUWHG VWXGLHV

KDYH PHULW EXW DUH RI LQWHUHVW RQO\ WR RWKHU

UHVHDUFKHUV� 5HVXOWV PD\ QRW EH HQRXJK RQ ZKLFK WR

EDVH OLIHVW\OH FKDQJHV� ,Q VKRUW� LW LV XQZLVH WR

JHQHUDOL]H IURP D VLQJOH VWXG\� 6FLHQWLILF SURJUHVV LV

VORZ DQG VWHDG\� QRW D VHULHV RI GUDPDWLF

EUHDNWKURXJKV�

:ULWWHQ E\ WKH 3XEOLF +HDOWK 1XWULWLRQLVWV RI

6DVNDWFKHZDQ� 5HSULQWHG ZLWK SHUPLVVLRQ�



���

7KH�$WPRVSKHUH

8QLW RYHUYLHZ

7KH DWPRVSKHUH LV WKH PHGLXP LQ ZKLFK &DQDGD
V

ZHDWKHU DQG FOLPDWH GHYHORS DQG XQIROG� 7KH

DWPRVSKHUH LV RXU VRXUFH RI OLIH�JLYLQJ R[\JHQ� :H

EUHDWKH WKH DWPRVSKHUH ZLWK LWV HVVHQWLDO FRPSRQHQWV

DQG LWV LPSXULWLHV� :LWKRXW WKH DWPRVSKHUH ILUH�

VRXQG� VXFNLQJ SRS XS D VWUDZ� DQG DLUSODQH IOLJKW DUH

DOO LPSRVVLEOH�

7KLV XQLW ORRNV DW WKH ZHDWKHU DQG FOLPDWH ZKLFK ZH

H[SHULHQFH� DQG DW KRZ KXPDQ DFWLYLW\ DOWHUV WKH

DWPRVSKHUH
V FRPSRVLWLRQ�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LV DQ LPSRUWDQW

ZD\ IRU VWXGHQWV WR UHGXFH FRJQLWLYH GLVVRQDQFH

EHWZHHQ WKHLU YLHZ RI WKH ZRUOG DQG

VFLHQWLVWV
 YLHZV RI WKH ZRUOG� :ULWLQJ LQ SHUVRQDO

UHIOHFWLYH MRXUQDOV DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI

VFLHQFH FODVV LQ D YDULHW\ RI ZD\V DUH VWUDWHJLHV

WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG� 5HDGLQJ IURP D YDULHW\ RI VRXUFHV UHLQIRUFHV WKH

LGHD WKDW WKH\ DUH FDSDEOH RI OHDUQLQJ RQ WKHLU RZQ

DQG WKDW WKHUH DUH D QXPEHU RI OHJLWLPDWH ZD\V WR

SUHVHQW DQG LQWHUSUHW NQRZOHGJH�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� SUREDELOLVWLF

$� WHQWDWLYH

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%� UHSURGXFLELOLW\ RI UHVXOWV

%�� SUHGLFWDELOLW\

%�� HQHUJ\�PDWWHU

%�� PRGHO

%�� V\VWHP

%�� SUREDELOLW\

&� TXHVWLRQLQJ

&� K\SRWKHVL]LQJ

&�� SUHGLFWLQJ

&�� LQWHUSUHWLQJ GDWD

&�� IRUPXODWLQJ PRGHOV

'� VFLHQFH� WHFKQRORJ\� DQG WKH HQYLURQPHQW

'� SXEOLF XQGHUVWDQGLQJ JDS

'� OLPLWDWLRQV RI VFLHQFH DQG WHFKQRORJ\

(� XVLQJ PDJQLI\LQJ LQVWUXPHQWV

(� XVLQJ QDWXUDO HQYLURQPHQWV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� FRQVLGHUDWLRQ RI SUHPLVHV

*� FRQWLQXRXV OHDUQHU

*� H[SODQDWLRQ SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� LPSRUWDQFH RI D VXSSO\ RI FOHDQ DLU

� LPSDFW RI ZHDWKHU

JUDGH �

� SUHGLFWLQJ ZHDWKHU SDWWHUQV

JUDGH �

� FRPSRQHQWV �QDWXUDO DQG SROOXWDQW� RI DLU

JUDGH �

� LQIOXHQFH RI ODQGIRUPV DQG ODUJH ERGLHV RI ZDWHU RQ

FOLPDWH

� UHFRJQL]LQJ HYLGHQFH RI FOLPDWLF FKDQJH

JUDGH �

� HIIHFW RI KHDW DQG WHPSHUDWXUH FKDQJHV RQ

EHKDYLRXU RI VXEVWDQFHV

JUDGH �

� UROH RI WKH DWPRVSKHUH LQ HVWDEOLVKLQJ FRQGLWLRQV

VXLWDEOH IRU OLIH RQ HDUWK

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG WKH G\QDPLF QDWXUH RI WKH DWPRVSKHUH�

��� 'LVFRYHU KRZ ZHDWKHU LQIRUPDWLRQ LV

JDWKHUHG�

��� ([DPLQH KRZ ZHDWKHU V\VWHPV GHYHORS DQG

PRYH�

��� 'HVFULEH WKH 6DVNDWFKHZDQ FOLPDWH�

�� 5HFRJQL]H WKH HIIHFWV RI KXPDQ DFWLYLW\ RQ WKH

DWPRVSKHUH�

��� ,GHQWLI\ VRPH DLU SROOXWDQWV�

��� 'HVFULEH WKH HIIHFWV RI DLU SROOXWDQWV�

��� 'LVWLQJXLVK EHWZHHQ ORFDO HIIHFWV DQG JOREDO

HIIHFWV RI SROOXWDQWV�

��� ,QYHVWLJDWH KRZ OHYHOV RI DLU SROOXWDQWV DUH

PRQLWRUHG�

��� 'LVFXVV SURDFWLYH DQG UHDFWLYH PHWKRGV RI

UHGXFLQJ DLU SROOXWLRQ�

�� 8QGHUVWDQG DQG XVH WKH YRFDEXODU\� VWUXFWXUHV DQG

IRUPV RI H[SUHVVLRQ ZKLFK FKDUDFWHUL]H WKH VWXG\ RI

VFLHQFH� �&20�

��� ,QFRUSRUDWH WKH YRFDEXODU\ RI FOLPDWRORJ\ DQG

DWPRVSKHULF VWXG\ LQWR WDON DQG ZULWLQJ�

��� 8VH D YDULHW\ RI VWUDWHJLHV WR LQWHUSUHW WKH

PHDQLQJ RI ZKDW LV UHDG�

��� 'HYHORS XQGHUVWDQGLQJ WKURXJK LGHQWLI\LQJ

FDXVH DQG HIIHFW� DQG FRPSDULQJ DQG

FRQWUDVWLQJ�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® ,QYLWH D SHUVRQ IURP WKH $WPRVSKHULF (QYLURQPHQW

6HUYLFH RI (QYLURQPHQW &DQDGD WR FRPH WR \RXU

FODVVURRP DQG GLVFXVV KRZ IRUHFDVWV DUH PDGH�

$OWHUQDWLYHO\� YLVLW D ZHDWKHU IRUHFDVWLQJ RIILFH�

)DFWRUV� $�� %��� %��� %��� &��� '�� )�� *�

2EMHFWLYHV� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

RUDO DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRGV� VWUXFWXUHG RYHUYLHZ�

GLVFXVVLRQ

® ,QYHVWLJDWH WKH GHYHORSPHQW RI PLFURFOLPDWHV�

:KDW FKDUDFWHULVWLFV RI D FLW\ PDNH SRVVLEOH WKH

GHYHORSPHQW RI D FOLPDWH LQ WKDW FLW\ ZKLFK LV

PHDVXUDEO\ GLIIHUHQW IURP WKH VXUURXQGLQJ DUHD"

+RZ GRHV WKH SUHVHQFH RI D ODUJH WUHHG DUHD �SDUN

RU IRUHVW� LQIOXHQFH WKH FOLPDWH RI WKH UHJLRQ" :KDW

DVSHFWV RI FOLPDWH DUH VXEMHFW WR LQIOXHQFH E\

KXPDQ DFWLYLW\ DQG ZKLFK DUH QRW"

)DFWRUV� $�� $�� %�� %��� %��� &�� &��� '�� '��

(�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� H[WHQGHG

UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFWV�

FRPSDUH DQG FRQWUDVW� UHDGLQJ IRU PHDQLQJ



���

® &RQWDFW WKH $WPRVSKHULF (QYLURQPHQW 6HUYLFH

�$(6� RI (QYLURQPHQW &DQDGD� $VN IRU ZHDWKHU

VWDWLVWLFV IURP D VWDWLRQ FORVH WR \RXU VFKRRO� 7KH\

PD\ EH DEOH WR SURYLGH WHPSHUDWXUH� DWPRVSKHULF

SUHVVXUH� UHODWLYH KXPLGLW\� ZLQG GLUHFWLRQ� DQG

ZLQG YHORFLW\ KRXUO\ UHDGLQJV IRU D PRQWKO\ SHULRG�

$QDO\]H WKH GDWD IRU WUHQGV� &RUUHODWH WKH GDWD WR

QHZVSDSHU DFFRXQWV RI ZKDW WKH ZHDWKHU ZDV OLNH

GXULQJ WKDW PRQWK� *UDSK RQH VHW RI GDWD SRLQWV

HYHU\ KRXU IRU D ZHHN� 'RHV WKLV JLYH EHWWHU

LQIRUPDWLRQ WKDQ LI \RX KDG JUDSKHG WKH VDPH VHW RI

GDWD EXW VHOHFWHG RQO\ HYHU\ VL[WK KRXU IRU SORWWLQJ"

,QTXLUH DERXW D VRXUFH IRU VDWHOOLWH SKRWRV RI

ZHDWKHU V\VWHPV� 'RHV WKH FRPSXWHU ODE LQ \RXU

VFKRRO KDYH WKH FDSDELOLW\ RI JRLQJ RQOLQH WR UHFHLYH

GDWD IURP WKH 12$$ ZHDWKHU VDWHOOLWHV� 7KURXJK

ZLGH�DUHD FRPSXWHU QHWZRUNV VXFK DV ,QWHUQHW� \RX

PD\ EH DEOH WR JDLQ DFFHVV WR WKLV W\SH RI GDWD�

)DFWRUV� $�� %��� %��� %��� &�� &��� '�� )�� )��

*�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

SHUIRUPDQFH DVVHVVPHQWV� VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� FRQFHSW IRUPDWLRQ�

SUREOHP VROYLQJ

® $V D FODVV DFWLYLW\ ZDWFK WKH QDWLRQDO IRUHFDVW

VHFWLRQ RI WKH :HDWKHU &KDQQHO
V SUHVHQWDWLRQ�

0DNH D OLVW RI DQ\ WHUPV ZKLFK WKH VWXGHQWV GR QRW

XQGHUVWDQG� 6HH LI WKH FODVV FDQ XVH WKH VDWHOOLWH

LPDJHV WR IRUHFDVW WKH ZHDWKHU IRU WKHLU UHJLRQ�

$VN WKRVH VWXGHQWV ZLWK DFFHVV WR WKH 'HWURLW

FKDQQHOV RQ FDEOH 79 WR ZDWFK WKH �ELJ SLFWXUH�

ZHDWKHU IRUHFDVWV� %\ ZDWFKLQJ WKH XSSHU OHIW KDQG

SRUWLRQ RI WKH VFUHHQ� RQH FDQ XVXDOO\ VHH ZKDW WKH

DQLPDWLRQV DUH SUHGLFWLQJ IRU 6DVNDWFKHZDQ�

5HFRUG ZKDW WKH\ REVHUYH RQ WKH ELJ SLFWXUH DQG

FRPSDUH WKDW IRUHFDVW WR ORFDO IRUHFDVWV�

® :KDW DUH WKH PDMRU DLU SROOXWDQWV RI FRQFHUQ WR

6DVNDWFKHZDQ" +RZ DQG ZKHUH DUH WKHVH

SROOXWDQWV SURGXFHG" :KDW HIIHFWV GR WKH\ KDYH"

+RZ FDQ WKH SROOXWDQWV RU WKHLU HIIHFWV EH UHGXFHG"

® :KDW DUH WKH PDMRU DLU SROOXWDQWV RI FRQFHUQ WR

&DQDGD" +RZ DQG ZKHUH DUH WKHVH SROOXWDQWV

SURGXFHG" :KDW HIIHFWV GR WKH\ KDYH" +RZ FDQ WKH

SROOXWDQWV RU WKHLU HIIHFWV EH UHGXFHG"

® :KDW DUH WKH PDMRU DLU SROOXWDQWV RI FRQFHUQ WR WKH

ZRUOG" +RZ DQG ZKHUH DUH WKHVH SROOXWDQWV

SURGXFHG" :KDW HIIHFWV GR WKH\ KDYH" +RZ FDQ WKH

SROOXWDQWV RU WKHLU HIIHFWV EH UHGXFHG"

® 2FHDQV DQG ODUJH ERGLHV RI ZDWHU LQIOXHQFH WKH

FOLPDWH DQG ZHDWKHU RI D UHJLRQ� 'R WKH FOLPDWH DQG

ZHDWKHU RI D UHJLRQ LQIOXHQFH WKH RFHDQV DQG ODUJH

ODNHV" +RZ GR WKH RFHDQ DQG ODUJH ODNHV LQWHUDFW

ZLWK WKH DWPRVSKHUH"

® :LWKRXW WKH JUHHQKRXVH HIIHFW� WKH HDUWK ZRXOG EH D

IUR]HQ EDOO RI URFNV DQG LFH� :LWK WRR PXFK

JUHHQKRXVH HIIHFW� HDUWK PD\ EHFRPH DQ DULG

ZDVWHODQG� 'LVFXVV WKH SURFHVVHV WKDW WHQG WR NHHS

WKH OHYHO RI JUHHQKRXVH HIIHFW DW DQ DSSURSULDWH RQH�

® &KLQRRNV RIWHQ VZHHS GRZQ IURP WKH IRRWKLOOV RI WKH

5RFNLHV DFURVV $OEHUWD DQG VRXWKZHVWHUQ

6DVNDWFKHZDQ� UDLVLQJ WKH WHPSHUDWXUH E\ ��(& WR

��(& LQ D IHZ KRXUV� +RZ GR WKHVH ZLQGV RULJLQDWH"

:K\ GRHVQ
W DOO WKH KHDW GLVDSSHDU ZKHQ WKH DLU

ULVHV XS IURP WKH 3DFLILF 2FHDQ WR FURVV WKH

PRXQWDLQV" 'R RWKHU DUHDV LQ WKH ZRUOG KDYH WKHVH

VDPH W\SH RI ZLQGV"
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)OXLGV�DQG�3UHVVXUH

8QLW RYHUYLHZ

:KDW LV D IOXLG" :K\ GR IOXLGV DFW DV WKH\ GR" 0RVW

SHRSOH ZRXOG DJUHH WKDW OLTXLG ZDWHU DQG DLU DUH

IOXLGV� $UH VDQG DQG ZKHDW IOXLGV" :KDW DUH WKH

FULWLFDO DWWULEXWHV RU FKDUDFWHULVWLF SURSHUWLHV RI IOXLGV"

,V WKH DELOLW\ WR WUDQVPLW SUHVVXUH HTXDOO\ LQ DOO

GLUHFWLRQV VXFK D SURSHUW\"

7KH VHD DQG WKH DLU DUH WKH IOXLG PHGLD LQ ZKLFK PXFK

RI KXPDQ DFWLYLW\ WDNHV SODFH� 6WXGHQWV KDYH DQ

RSSRUWXQLW\ WR LQYHVWLJDWH WKH JHQHUDO SURSHUWLHV RI

IOXLGV� DQG KRZ WKHVH SURSHUWLHV LQIOXHQFH KRZ ZH

FRQGXFW RXU OLYHV GXULQJ WKLV XQLW�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :KHQ FRPELQHG ZLWK

WKH H[SHULHQFHV VWXGHQWV JDLQ ZKLOH ZRUNLQJ ZLWK

KDQGV�RQ DFWLYLWLHV LQ D FRRSHUDWLYH VPDOO JURXS

VHWWLQJ� D YDULHW\ RI UHDGLQJ DQG ZULWLQJ DFWLYLWLHV

FUHDWH DQ HQYLURQPHQW ZKHUH WKH RSSRUWXQLWLHV IRU

ERWK UHFHLYLQJ VWLPXOL DQG UHIOHFWLQJ XSRQ WKRVH

VWLPXOL DUH PD[LPL]HG�

:ULWLQJ LQ SHUVRQDO UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP

QHZVSDSHUV� DQG UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH

FODVV LQ D YDULHW\ RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV

WKURXJK ZKLFK VWXGHQWV PD\ UHILQH WKHLU

XQGHUVWDQGLQJ RI WKH FRQFHSWV RI VFLHQFH DQG GHYHORS

WKHLU DELOLW\ WR FRPPXQLFDWH WKURXJK WKH ZULWWHQ

ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 6WXGHQWV VKRXOG EH JLYHQ D FKDQFH WR

LGHQWLI\ DQG SXUVXH WRSLFV RI WKHLU RZQ FKRRVLQJ ZLWKLQ

WKH FRQWH[W RI WKH RYHUDOO WKHPH DQG VWUXFWXUH RI WKH

XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK VWXGHQW D

FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ PRUH GHSWK

WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D FODVV WR GR�

6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU EULQJLQJ WKH

$GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP� DQG IRU

HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� UHSOLFDEOH

$� HPSLULFDO

%� SHUFHSWLRQ

%� V\PPHWU\

%� IRUFH

%�� FDXVH�HIIHFW

%�� WKHRU\

&� XVLQJ QXPEHUV

&� LQIHUULQJ

&�� FRQWUROOLQJ YDULDEOHV

&�� IRUPXODWLQJ PRGHOV

&�� GHVLJQLQJ H[SHULPHQWV

'� VFLHQFH DQG WHFKQRORJ\

(� PHDVXULQJ YROXPH

(�� PHDVXULQJ WHPSHUDWXUH

(�� XVLQJ TXDQWLWDWLYH UHODWLRQVKLSV

)� ORQJLQJ WR NQRZ DQG XQGHUVWDQG

)� FRQVLGHUDWLRQ RI SUHPLVHV

*� FRQILGHQFH

*� UHVSRQVH SUHIHUHQFH

*� H[SODQDWLRQ SUHIHUHQFH
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&RQFHSW GHYHORSPHQW

JUDGH �

� FKDUDFWHULVWLF SURSHUWLHV� JHQHUDO SURSHUWLHV� DQG

SKDVH FKDQJHV RI PDWWHU

JUDGH �

� UHODWLRQVKLS EHWZHHQ WKH SDUWLFOH WKHRU\ RI PDWWHU

DQG SK\VLFDO SURSHUWLHV RI PDWWHU

JUDGH �

� DSSOLFDWLRQ RI IRUFH WR REMHFWV

)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� %URDGHQ NQRZOHGJH RI WKH FKDUDFWHULVWLFV RI IOXLGV�

��� 'HYHORS D PRGHO RI IOXLGV XVLQJ WKH SDUWLFOH

WKHRU\ RI PDWWHU�

��� ([DPLQH WKH FRQFHSW RI GHQVLW\�

��� ,QYHVWLJDWH WKH UHODWLRQVKLSV DPRQJ IORDWLQJ�

GHQVLW\� GLVSODFHPHQW� YROXPH� DQG EXR\DQW

IRUFH�

��� ,QYHVWLJDWH UHVLVWDQFH WR WKH IORZ RI IOXLGV DQG

WR WKH PRWLRQ RI REMHFWV LQ IOXLGV�

�� 5HFRJQL]H KRZ SUHVVXUH LV WUDQVPLWWHG E\ IOXLGV�

��� 8QGHUVWDQG WKH QDWXUH RI SUHVVXUH�

��� 'HYHORS ZD\V WR PHDVXUH SUHVVXUH�

��� ,QWHUSUHW WUDQVIHU RI SUHVVXUH LQ IOXLGV XVLQJ

WKH SDUWLFOH WKHRU\�

�� 6WUHQJWKHQ XQGHUVWDQGLQJ RI SK\VLFDO SURSHUWLHV RI

REMHFWV E\ DSSO\LQJ NQRZOHGJH RI QXPEHUV DQG WKHLU

LQWHUUHODWLRQVKLSV� �180�

��� &ROOHFW� RUJDQL]H� DQG DQDO\]H TXDQWLWDWLYH

LQIRUPDWLRQ�

��� 'HYHORS DELOLW\ WR UHDG PHWHUV DQG VFDOHV�

��� 8VH EHQFKPDUNV DV UHIHUHQWV IRU HVWLPDWLRQ�

��� 'LVFXVV ZLWK SHHUV KRZ HVWLPDWHV DUH PDGH�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® :KHDW FDQ EH XVHG WR VLPXODWH VRPH SURSHUWLHV RI

IOXLGV� 7KH JUDLQV RI ZKHDW ZRXOG UHSUHVHQW WKH

SDUWLFOHV RI PDWWHU LQ D OLTXLG� :KHQ LW LV SRXUHG LW

IORZV� ,I LW LV FRQILQHG LQ D ER[� SUHVVXUH DSSOLHG

DFURVV WKH ZKROH RSHQ VXUIDFH FDXVHV WKH ZKHDW WR

UHVLVW WKH SUHVVXUH� 3UHVVXUH DSSOLHG RQ D SRLQW RQ

WKH RSHQ VXUIDFH �ZLWK D SHQFLO IRU H[DPSOH� FDXVHV

WKH SDUWLFOHV WR VSUHDG WR DOORZ WKH REMHFW H[HUWLQJ

WKH SUHVVXUH WR HQWHU� $VN WKH VWXGHQWV WR FRQVLGHU

ZKDW KDSSHQV LI WKH\ GR D EHOO\ IORS RII D GLYLQJ

ERDUG FRPSDUHG WR ZKDW KDSSHQV LI WKH\ KLW WKH

ZDWHU SHUSHQGLFXODUO\ ZLWK WKH ILQJHUWLSV ILUVW�

)DFWRUV� %�� %��� &��� (��� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

VKRUW DQVZHU WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� GHPRQVWUDWLRQV� GLGDFWLF

TXHVWLRQV� UHIOHFWLYH GLVFXVVLRQ� PRGHO EXLOGLQJ

® :KDW DUH WKH IRUFHV WKDW KROG WKH SDUWLFOHV RI ZKHDW

WRJHWKHU LQ D SLOH" :K\ ZRQ
W ZDWHU SLOH XS OLNH

ZKHDW" :LOO ZDWHU SLOH XS DW DOO" )LOO D VPDOO EHDNHU

RU MDU VR WKDW LW LV OHYHO IXOO RI ZDWHU� (VWLPDWH KRZ

PDQ\ PRUH GURSV RI ZDWHU FDQ EH DGGHG DIWHU LW LV

OHYHO IXOO� 7U\ LW� :KDW LV WKH ILQDO VKDSH RI WKH

VXUIDFH RI WKH ZDWHU" 7KHQ FDUHIXOO\ DGG SDSHU FOLSV

WR WKH FRQWDLQHU� +RZ PDQ\ FDQ EH DGGHG XQWLO WKH

ZDWHU RYHUIORZV"

*HW D VPDOO SLHFH RI DOXPLQXP IRLO DQG D VPDOO

SLHFH RI ZD[HG SDSHU� 3XW D GURS RI ZDWHU RQ HDFK"

'HVFULEH WKH VKDSH RI WKH GURS� 7R �� P/ RI ZDWHU

LQ D MDU DGG ILYH GURSV RI GLVKZDVKLQJ GHWHUJHQW�

3XW D GURS RI WKLV ZDWHU DERXW � FP DZD\ IURP WKH

GURSV DOUHDG\ RQ WKH IRLO DQG ZD[HG SDSHU�

&RPSDUH WKH VKDSHV RI WKH GURSV�

)DFWRUV� $�� %�� %��� &��� I�� *�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� VHOI DVVHVVPHQW� ZULWWHQ

DVVLJQPHQWV� RUDO DVVHVVPHQW

,QVWUXFWLRQDO 0HWKRGV� FRQGXFWLQJ H[SHULPHQWV�

UHIOHFWLYH GLVFXVVLRQ
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® *HW DQ LFH FXEH RU EORFN RI LFH �IUHH]H ZDWHU LQ

��� P/ PLON FRQWDLQHUV�� 7LH ZHLJKWV WR WKH HQGV RI

D WKLQ ZLUH �DERXW �� JDXJH� VR WKDW WKHUH LV HQRXJK

OHQJWK RI ZLUH WR JR DFURVV WKH EORFN DQG GRZQ SDVW

WKH VLGHV ZLWK WKH ZLUH� 6HW WKH EORFN RQ D VWDQG VR

WKDW WKH ZHLJKWV FDQ KDQJ IUHH ZKHQ WKH ZLUH LV

SODFHG DFURVV WKH EORFN RU FXEH RI LFH�

5HFRUG REVHUYDWLRQV RYHU WKH QH[W IHZ PLQXWHV�

:KDW LV KDSSHQLQJ" 3UHGLFW KRZ ORQJ LW ZLOO EH

EHIRUH WKH HIIHFW LV FRPSOHWH" 5HSHDW EXW VSULQNOH

VDOW RQ WRS RI WKH LFH DORQJ WKH SDWK RI WKH ZLUH�

3UHGLFW WKH HIIHFW� 5HSHDW E\ FKDQJLQJ YDULDEOHV

VXFK DV WKH DPRXQW RI WKH ZHLJKW DQG WKH WKLFNQHVV

RI WKH ZLUH�

)DFWRUV� $�� %�� %��� &�� )�� *�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� REVHUYDWLRQ FKHFNOLVWV�

SUHVHQWDWLRQV

,QVWUXFWLRQDO 0HWKRGV� GHPRQVWUDWLRQV� PRGHO

EXLOGLQJ� LQTXLU\� GLVFXVVLRQ

® 'ULOO KROHV LQ WKH VLGH RI D ODUJH PHWDO MXLFH FDQ� VR

WKDW WKH KROHV DUH VSDFHG DW WKH TXDUWHU� KDOI� DQG

WKUHH�TXDUWHU SRLQWV RQ WKH VLGH� 0DNH VXUH WKDW DOO

KROHV DUH WKH VDPH VL]H� 6KDSH FRUNV VR WKDW WKH\ ILW

LQ WKH KROHV�

)LOO WKH FDQ ZLWK ZDWHU� 3UHGLFW ZKDW ZLOO KDSSHQ

ZKHQ WKH FRUNV DUH UHPRYHG� 5HPRYH DOO FRUNV DW

WKH VDPH WLPH� 'HVFULEH WKH VKDSH RI WKH IORZ IURP

HDFK KROH� +RZ IDU IURP WKH ERWWRP RI WKH FDQ GRHV

HDFK IORZ KLW"

3UHGLFW ZKHWKHU WKH VKDSH DQG GLVWDQFH SURGXFHG

E\ WKH IORZ IURP HDFK KROH ZLOO YDU\ IURP WKH

RULJLQDO WULDO LI WKDW LV WKH RQO\ KROH RSHQ� +RZ

DERXW LI RQH KROH LV SOXJJHG DQG WZR UHPDLQ RSHQ"

:KDW DSSOLFDWLRQV FRXOG PDNH XVH RI NQRZOHGJH

DERXW ZDWHU IORZ IURP KROHV LQ VLGHV RI FRQWDLQHUV"

3UHGLFW ZKDW ZRXOG KDSSHQ LI WKLV H[SHULPHQW ZHUH

UHSHDWHG ZLWK WKH IROORZLQJ IOXLGV� PRODVVHV� FRUQ

V\UXS� DOFRKRO� ���� PRWRU RLO� WUDQVPLVVLRQ IOXLG�

FRPSUHVVHG DLU�

® 'HVLJQ D GHYLFH ZKLFK PDNHV XVH RI IOXLG SURSHUWLHV

LQ LWV RSHUDWLRQ� %H SUHSDUHG WR H[SODLQ KRZ WKH

IOXLG SURSHUWLHV LQIOXHQFH LWV RSHUDWLRQ�

® 'HVLJQ D ZDWHU SLVWRO� +RZ FDQ WKH IRUFH EH

WUDQVPLWWHG WR WKH ZDWHU" +RZ FDQ WKH GLVWDQFH WKH

ZDWHU VKRRWV EH PD[LPL]HG"

® *HW ILIWHHQ %%V DQG D ��� P/ F\OLQGHU ILOOHG ZLWK

FRUQ V\UXS� 0HDVXUH DQG UHFRUG WKH WHPSHUDWXUH RI

WKH V\UXS� 0HDVXUH KRZ ORQJ LW WDNHV IRU D %% WR

IDOO WKURXJK WKH V\UXS� 5HSHDW WKH %% GURS ILYH

WLPHV DQG FDOFXODWH WKH DYHUDJH WLPH� 0HDVXUH WKH

ILQDO WHPSHUDWXUH RI WKH V\UXS DQG UHFRUG WKDW

YDOXH�

7UDGH F\OLQGHUV ZLWK D JURXS WKDW KDV V\UXS RI D

GLIIHUHQW WHPSHUDWXUH UDQJH� 7KHUH DUH WKUHH VHWV RI

F\OLQGHUV� FROG� URRP WHPSHUDWXUH� DQG ZDUP�

5HSHDW WKH SURFHGXUH LQ WKH ILUVW SDUDJUDSK�

7UDGH F\OLQGHUV RQFH DJDLQ DQG UHSHDW WKH SURFHVV�

0DUN DOO WKUHH VHWV RI UHVXOWV �DYHUDJH WLPH�

DYHUDJH WHPSHUDWXUH� RQ WKH FODVV FKDUW� 'UDZ D

JUDSK RI \RXU RZQ UHVXOWV� *HW D FRS\ RI WKH FODVV

UHVXOWV VKHHW IURP \RXU WHDFKHU DQG JUDSK WKHP RQ

WKH VDPH D[HV DV \RXU RZQ GDWD�

�1RWH WR WHDFKHUV� ,I \RX KDYH �� ODE JURXSV�

SUHSDUH IRXU F\OLQGHUV DW �(& � �(& E\ SXWWLQJ WKHP

LQ WKH IULGJH RYHUQLJKW� 3UHSDUH IRXU F\OLQGHUV ZLWK

V\UXS DW DERXW ��( � ��(& E\ KHDWLQJ WKH V\UXS LQ D

ZDWHU EDWK DQG ILOOLQJ WKH F\OLQGHUV ZKHQ VWXGHQWV

DUH UHDG\ WR EHJLQ WKH DFWLYLW\� )LOO WKH RWKHU IRXU

F\OLQGHUV ZLWK V\UXS DW URRP WHPSHUDWXUH� ,I

GLIIHUHQW VL]H %%V RU RWKHU VSKHUHV DUH DYDLODEOH�

WKH HIIHFW RI VL]H RI SDUWLFOH RQ WLPH RI IDOO FRXOG EH

PHDVXUHG��

® :LWK WKH PDVV RI PRGHOOLQJ FOD\ \RX KDYH EHHQ

JLYHQ� GHVLJQ DQG EXLOG D ERDW ZKLFK ZLOO KROG D

FDUJR RI SHQQLHV� :KLFK GHVLJQV KROG WKH PD[LPXP

ORDGV" ,I \RX JHW GRXEOH WKH PDVV RI FOD\ ZLOO WKH

ERDW KROG WZLFH WKH FDUJR" :KDW ZRXOG KDSSHQ ZLWK

KDOI WKH PDVV RI FOD\"

® :KDW FDXVHV ZDWHU SUHVVXUH" %XLOG D GHYLFH WR

GHWHUPLQH ZKHWKHU ZDWHU SUHVVXUH LV GLIIHUHQW DW

YDULRXV GHSWKV�

® +HUH LV D SRRO RU ODNH DFWLYLW\� ,QIODWH D EDOORRQ VR

WKDW LW LV DERXW �� FP DFURVV� +ROG WKH EDOORRQ

XQGHU WKH VXUIDFH RI WKH ZDWHU� 'RHV LW FKDQJH

VKDSH RU VL]H" /RZHU WKH EDOORRQ LQ WKH ZDWHU VR

WKDW LW LV EHWZHHQ � P DQG � P XQGHU WKH VXUIDFH�

'R \RX QRWLFH DQ\ FKDQJH" 'LYH WR DV ORZ DV \RX FDQ

JHW ZLWK WKH EDOORRQ� ,V WKHUH DQ\ FKDQJH"
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® *HW D VHW RI FXEHV RI LGHQWLFDO VL]H EXW RI GLIIHUHQW

PDWHULDOV� 0HDVXUH WKH PDVV DQG GLPHQVLRQV RI

HDFK FXEH� &DOFXODWH WKH YROXPH� $UUDQJH WKHP LQ

RUGHU IURP OHDVW PDVVLYH WR PRVW PDVVLYH� 3ODFH

HDFK FXEH LQ ZDWHU DQG VNHWFK D GLDJUDP WR VKRZ

KRZ LW IORDWV ZLWK UHVSHFW WR WKH ZDWHU
V VXUIDFH�

:KDW LV WKH PDVV RI WKH YROXPH RI ZDWHU WKDW LV

HTXDO WR WKH YROXPH RI WKH FXEHV XVHG LQ WKLV

DFWLYLW\" :KHUH GRHV ZDWHU ILW LQWR WKH UDQJH IURP

OHDVW PDVVLYH WR PRVW PDVVLYH" :RXOG ZDWHU IORDW

LQ ZDWHU"

:K\ GRHV DQ LFH FXEH IORDW" :KDW ZRXOG KDSSHQ LI

\RX SXW D ERWWOH RI IXOO RI ZDWHU LQ D IUHH]HU

RYHUQLJKW"

�1RWH WR WHDFKHU� 6XEVWDQFHV DSSURSULDWH IRU FXEHV

DUH VW\URIRDP� EDOVD ZRRG� RDN� FRUN� VSUXFH� SLQH�

DOXPLQXP� VWHHO� OHDG� FRSSHU� PRGHOOLQJ FOD\� DQG

VR RQ��

® %XLOG D FXEH RI PRGHOOLQJ FOD\ VR WKDW WKH FXEH ZLOO

IORDW�

® 'HPRQVWUDWH DLU SUHVVXUH ZLWK DQ DOXPLQXP SRS

FDQ� %RLO D VPDOO DPRXQW ��� P/� RI ZDWHU LQ WKH

FDQ� :KHQ WKH VWHDP LV FRPLQJ RXW RI WKH KROH

UHPRYH WKH FDQ IURP WKH KHDW DQG VWUHWFK D SLHFH RI

KHDY\ SODVWLF VHDO DFURVV WKH WRS RI WKH FDQ� $V WKH

FDQ FRROV� WKH SODVWLF ZUDS VKRXOG VHDO WKH KROH� 7KH

FRQGHQVLQJ RI WKH VWHDP LQ WKH FDQ VKRXOG FDXVH WKH

FDQ WR FROODSVH XQGHU WKH SUHVVXUH RI WKH DLU�

5XEELQJ WKH ZDOOV RI WKH FDQ ZLWK DQ LFH FXEH FDQ

DFFHOHUDWH WKH HIIHFW�

® ,QYHVWLJDWH WKH IRUFH RI VXUIDFH WHQVLRQ LQ ZDWHU�

+RZ FDQ D SDSHU FOLS IORDW RQ WKH VXUIDFH RI ZDWHU"

:K\ GRHV D GURS RI ZDWHU RQ D SLHFH RI ZD[HG SDSHU

RU RQ DOXPLQXP IRLO KDYH D JUHDWHU FXUYDWXUH WKDQ

ZKHQ WKH GURS LV RQ D SLHFH RI ZKLWH QRWH SDSHU"

+RZ PDQ\ GURSV RI ZDWHU FDQ EH SODFHG RQ WKH

VXUIDFH RI D SHQQ\"
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'LYHUVLW\�RI�/LIH

8QLW RYHUYLHZ

7RR RIWHQ ZH ZDON SDVW WKH ZRQGHUV RI QDWXUH� QHYHU

QRWLFLQJ WKHP XQWLO D FRPSDQLRQ SRLQWV WKHP RXW� 6R

PDQ\ WKLQJV ZH WDNH IRU JUDQWHG RU LJQRUH DUH YLWDO

OLQNV LQ WKH ZHE RI OLIH ZKLFK PDNHV WKLV HDUWK

KDELWDEOH� 7KLV XQLW HQFRXUDJHV VWXGHQWV WR REVHUYH

ZKDW LV DURXQG WKHP E\ DVNLQJ WKHP WR ORFDWH�

FRPSDUH� DQG FDWHJRUL]H RUJDQLVPV�

7KLV WKHPH LV GHYHORSHG WKURXJKRXW WKH JUDGH � WR

JUDGH � FXUULFXOXP� 6WXGHQWV XVH WKHLU VNLOOV RI

REVHUYDWLRQ DQG FODVVLILFDWLRQ WR LGHQWLI\ DQG GLVFXVV

GLYHUVLW\�

6FLHQFH ZULWLQJ DQG UHDGLQJ DFWLYLWLHV� DV

GLVFXVVHG RQ SDJHV � WR � RI WKLV *XLGH� VKRXOG EH

LQFRUSRUDWHG LQWR HDFK OHVVRQ� :ULWLQJ LQ SHUVRQDO

UHIOHFWLYH MRXUQDOV� UHDGLQJ IURP QHZVSDSHUV� DQG

UHSRUWLQJ RQ WKH DFWLYLWLHV RI VFLHQFH FODVV LQ D

YDULHW\ RI ZD\V DUH RQO\ WKUHH VWUDWHJLHV WKURXJK

ZKLFK VWXGHQWV PD\ UHILQH WKHLU XQGHUVWDQGLQJ RI WKH

FRQFHSWV RI VFLHQFH DQG GHYHORS WKHLU DELOLW\ WR

FRPPXQLFDWH WKURXJK WKH ZULWWHQ ZRUG�

6FLHQFH FKDOOHQJH� DV GHVFULEHG RQ SDJH � RI WKLV

*XLGH� LV PHDQW WR H[WHQG VWXGHQWV
 FULWLFDO DQG

FUHDWLYH WKLQNLQJ DELOLWLHV LQ WKH FRQWH[W RI WKH VFLHQFH

FRQFHSWV EHLQJ VWXGLHG� $FWLYLWLHV LQYROYLQJ VFLHQFH

FKDOOHQJH VKRXOG EH LQFRUSRUDWHG LQWR VFLHQFH OHVVRQV

LQ HDFK XQLW� 7KH FKDOOHQJH LV LQWHQGHG WR JLYH HDFK

VWXGHQW D FKDQFH WR LQYHVWLJDWH DQ DUHD RI LQWHUHVW LQ

PRUH GHSWK WKDQ ZRXOG EH SRVVLEOH IRU DOO VWXGHQWV LQ D

FODVV WR GR� 6FLHQFH FKDOOHQJH LV D NH\ VWUDWHJ\ IRU

EULQJLQJ WKH $GDSWLYH 'LPHQVLRQ WR WKH FODVVURRP�

DQG IRU HQFRXUDJLQJ LQGHSHQGHQW OHDUQLQJ�

)DFWRUV RI VFLHQWLILF OLWHUDF\ WKDW VKRXOG EH HPSKDVL]HG

$� KROLVWLF

$� XQLTXH

$� KXPDQ�FXOWXUH UHODWHG

%� LQWHUDFWLRQ

%� RUJDQLVP

%�� FRQVHUYDWLRQ

%�� HQHUJ\�PDWWHU

%�� F\FOH

%�� V\VWHP

%�� SRSXODWLRQ

%�� HYROXWLRQ

&� FODVVLI\LQJ

&� TXHVWLRQLQJ

&� LQIHUULQJ

&�� SUREOHP VROYLQJ

'� VFLHQWLVWV DQG WHFKQRORJLVWV DUH KXPDQ

'� SXEOLF XQGHUVWDQGLQJ JDS

(� XVLQJ QDWXUDO HQYLURQPHQWV

)� VHDUFK IRU GDWD DQG WKHLU PHDQLQJ

)� FRQVLGHUDWLRQ RI SUHPLVHV

*� DYRFDWLRQ

&RQFHSW GHYHORSPHQW

JUDGH �

� FKDUDFWHULVWLFV RI SODQWV DQG DQLPDOV

JUDGH �

� DGDSWDWLRQV RI SODQWV DQG DQLPDOV WR WKHLU KDELWDWV

JUDGH �

� IRRG ZHEV

� GLYHUVLW\ LQ SODQW VWUXFWXUHV

JUDGH �

� FKDUDFWHULVWLFV DQG LQWHUUHODWLRQVKLSV RI

YHUWHEUDWHV DQG LQYHUWHEUDWHV

JUDGH �

� KRZ HFRV\VWHPV ZRUN

JUDGH �

� FRPPRQ FKDUDFWHULVWLFV RI OLYLQJ WKLQJV

JUDGH �

� VWUXFWXUDO LQWHUUHODWLRQVKLSV LQ HFRV\VWHPV

� DGDSWLYH FKDUDFWHULVWLFV RI RUJDQLVPV
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)RXQGDWLRQDO DQG OHDUQLQJ REMHFWLYHV IRU 6FLHQFH DQG

WKH &RPPRQ (VVHQWLDO /HDUQLQJV

�� 8QGHUVWDQG KRZ FODVVLILFDWLRQ V\VWHPV DUH FUHDWHG�

��� ,GHQWLI\ DQG GHVFULEH WKH DSSHDUDQFH�

EHKDYLRXU� DQG KDELWDW RI RUJDQLVPV LQ WKH

ORFDOLW\ RI WKH VFKRRO�

��� *URXS RUJDQLVPV QDWLYH WR 6DVNDWFKHZDQ LQ

VHYHUDO GLIIHUHQW ZD\V�

��� 8VH D GLFKRWRPRXV NH\ WR LGHQWLI\ VRPH

RUJDQLVPV�

�� 5HFRJQL]H WKH DGDSWLYH YDOXH RI VSHFLHV GLYHUVLW\�

��� 'LVFXVV WKH RULJLQV DQG DGDSWLYH YDOXH RI D

GLYHUVLW\ RI VSHFLHV�

��� &RPSDUH LQWUDVSHFLHV GLYHUVLW\ DQG

LQWHUVSHFLHV GLYHUVLW\�

��� ,GHQWLI\ WKRVH IDFWRUV ZKLFK WHQG WR UHGXFH

GLYHUVLW\�

��� 'HEDWH WKH LPSOLFDWLRQV RI KXPDQ DOWHUDWLRQ

RI WKH HFRV\VWHPV�

�� 'HYHORS DELOLWLHV WR DFFHVV NQRZOHGJH� �,/�

��� ,GHQWLI\ DQG JHW KHOS LQ XVLQJ UHVRXUFHV ZKLFK

DUH QRW IDPLOLDU�

��� 8VH UHVRXUFHV LQGLYLGXDOO\� LQ D RQH�WR�RQH

UHODWLRQVKLS ZLWK DQRWKHU SHUVRQ� DQG LQ

VPDOO JURXSV�

��� &RQWULEXWH WR D FDWDORJXH RI DYDLODEOH

UHVRXUFHV� VXFK DV SHRSOH� HTXLSPHQW� VLWHV� RU

H[SHULHQFHV�

��� $FTXLUH LQIRUPDWLRQ DW RQH OHYHO DQG DSSO\ LW

LQ D GLIIHUHQW FRQWH[W�

6XJJHVWHG DFWLYLWLHV

1RWH� 0DQ\ RI WKH UHVRXUFHV OLVWHG LQ 6FLHQFH�

$Q ,QIRUPDWLRQ %XOOHWLQ IRU WKH 0LGGOH /HYHO ��

.H\ 5HVRXUFH &RUUHODWLRQV GHVFULEH DFWLYLWLHV

RU LGHDV IRU DFWLYLWLHV�

® ,QYHVWLJDWH KRZ WKH $ERULJLQDO SHRSOHV RI 1RUWK

$PHULFD FODVVLILHG SODQWV DQG DQLPDOV� &RPSDUH

WKDW V\VWHP WR WKH RQH FUHDWHG E\ VFLHQWLVWV WUDLQHG

LQ WKH VFLHQFH GHYHORSHG LQ ZHVWHUQ (XURSH�

)DFWRUV� $�� $�� %��� %��� &�� &�� '�� (�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� ZULWWHQ DVVLJQPHQWV�

SUHVHQWDWLRQV� H[WHQGHG RSHQ UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFW� UHDGLQJ

IRU PHDQLQJ

® /LVW WKH SODQW DQG DQLPDO VSHFLHV WKDW FODVV

PHPEHUV LGHQWLI\ LQ WKHLU FRPPXQLW\� .HHS

XSGDWLQJ WKLV OLVW DV WKH VWXGHQWV EHFRPH PRUH

SURILFLHQW LQ LGHQWLI\LQJ DQG PRUH REVHUYDQW LQ

QRWLFLQJ VSHFLHV� ,QLWLDO RU UDUH VLJKWLQJV PLJKW EH

DQQRWDWHG ZLWK WKH ORFDWLRQ� FRQGLWLRQV� DQG RWKHU

LQIRUPDWLRQ DERXW WKH VLJKWLQJ�

)DFWRUV� %�� %��� &�� (�� *�

2EMHFWLYHV� ���� ���� ���� ���

$VVHVVPHQW 7HFKQLTXHV� DQHFGRWDO UHFRUGV�

SHUIRUPDQFH DVVHVVPHQWV

,QVWUXFWLRQDO 0HWKRGV� ILHOG WULSV� KRPHZRUN�

UHDGLQJ IRU PHDQLQJ

® 6HOHFW D SODQW RU DQLPDO QDWLYH WR \RXU DUHD� .HHS

LQ PLQG DOO VL]HV DQG W\SHV RI RUJDQLVPV � QRW MXVW

WKH ODUJH RU FRPPRQ RQHV�

3UHSDUH D SRVWHU VKRZLQJ D VNHWFK RU SLFWXUH RI WKH

SODQW RU DQLPDO \RX KDYH SLFNHG� ,QFOXGH RQ WKH

SRVWHU EULHI GHVFULSWLRQV RI WKH RUJDQLVP
V KDELWDW�

SODFH LQ WKH IRRG ZHE� VSHFLDO DGDSWDWLRQV WKDW KHOS

LW VXUYLYH� DQG DQ\ LQIRUPDWLRQ \RX WKLQN LV RI

VSHFLDO LQWHUHVW� 0RXQW WKH SRVWHUV LQ WKH FODVVURRP

WR KHOS RWKHUV EHFRPH DFTXDLQWHG ZLWK WKH

RUJDQLVP \RX SLFNHG�

)DFWRUV� %�� %�� &�� )�� )�

2EMHFWLYHV� ���� ���

$VVHVVPHQW 7HFKQLTXHV� SUHVHQWDWLRQV� SHHU

DVVHVVPHQW� H[WHQGHG RSHQ UHVSRQVH WHVW LWHPV

,QVWUXFWLRQDO 0HWKRGV� UHVHDUFK SURMHFWV�

UHDGLQJ IRU PHDQLQJ

® 3ORXJKLQJ SUDLULH DQG SODQWLQJ ZKHDW RQ WKH ODQG

GHFUHDVHV WKH GLYHUVLW\ RI SODQW OLIH LQ WKDW DUHD�

:K\ GRHV LW DOVR GHFUHDVH WKH GLYHUVLW\ RI DQLPDO

OLIH" :KDW DUH WKH SRVLWLYH DVSHFWV RI WKH FRQYHUVLRQ

RI KXJH DPRXQWV RI ODQG LQ 6DVNDWFKHZDQ IURP

SUDLULH WR ODQG IRU JURZLQJ JUDLQ" :KDW DUH WKH

QHJDWLYH DVSHFWV"

® $QWLELRWLFV XVHG WR ILJKW LQIHFWLRQV JUDGXDOO\

EHFRPH OHVV HIIHFWLYH RYHU D SHULRG RI WLPH�

0HPEHUV RI WKH VSHFLHV WDUJHWHG E\ WKH DQWLELRWLF

VKRZ UHVLVWDQFH WR EHLQJ DIIHFWHG� +RZ GRHV WKLV

KDSSHQ"
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® 'HVLJQ D SODQW WKDW \RX WKLQN ZRXOG EH LGHDOO\

VXLWHG WR OLIH LQ \RXU DUHD� 6NHWFK D SLFWXUH RI ZKDW

WKH SODQW ZRXOG ORRN OLNH DQG H[SODLQ ZK\ LW KDV

HDFK RI WKH FKDUDFWHULVWLFV \RX JDYH LW�

5HSHDW WKH DERYH WDVN IRU DQ DQLPDO�

® 6HOHFW DQ DUHD RI WKH VFKRRO\DUG RU DQ DFFHVVLEOH

DUHD QHDU WKH VFKRRO\DUG WKDW KDV VRPH SODQW

JURZWK� DQG LV IDPLOLDU WR PRVW VWXGHQWV� (VWLPDWH

WKH QXPEHU RI SODQW VSHFLHV WKDW FDQ EH

GLVWLQJXLVKHG LQ WKDW DUHD� *R WR WKH DUHD DQG GR D

VSHFLHV FRXQW�

® )RU VRPH SXEOLF DUHD QHDU \RXU VFKRRO� FUHDWH DQ

LQWHUSUHWLYH JXLGHERRN� 7KH ERRN VKRXOG FRQWDLQ

VNHWFKHV DQG QDPHV RI WKH FRPPRQ SODQWV DQG

DQLPDOV WKDW FDQ EH LGHQWLILHG LQ WKH DUHD� DORQJ

ZLWK WLSV RQ KRZ WR UHFRJQL]H WKHP� 7KH ERRN FRXOG

EH VWUXFWXUHG DV D QDWXUH SDWK ERRN� ZLWK D IL[HG

VWDUWLQJ SRLQW� SDWK WKURXJK WKH DUHD� DQG HQGLQJ

SRLQW RU LW FRXOG EH D ZDQGHUHU
V JXLGH WR WKH DUHD�

® %ULQJ DV PDQ\ GLIIHUHQW OHDYHV DV \RX FDQ IURP

KRPH� 3XW \RXU OHDYHV WRJHWKHU ZLWK WKH OHDYHV \RXU

SDUWQHUV EULQJ DQG VRUW WKHP WR GHWHUPLQH WKH

QXPEHU RI VSHFLHV RI SODQWV UHSUHVHQWHG� 7KHQ

FODVVLI\ WKHP LQ D GLFKRWRPRXV NH\� ,GHQWLI\ DV

PDQ\ VSHFLHV DV SRVVLEOH�

® 'XULQJ WKH IDOO FROOHFW VHYHUDO SL]]D ER[HV RU

VKRHER[HV IXOO RI SRSODU RU DVSHQ OHDYHV� �7KH\ FDQ

EH XVHG ULJKW DZD\ RU VWRUHG XQWLO WKLV XQLW LV GRQH�

,I WKH\ DUH WR EH VWRUHG� ILOO DQ\ HPSW\ VSDFH LQ WKH

ER[ ZLWK ROG QHZVSDSHUV VR WKDW WKHUH LV SUHVVXUH

RQ WKH OHDYHV WR NHHS WKHP IURP FXUOLQJ XS DV WKH\

GU\�� 'HFLGH ZKDW GLPHQVLRQV DUH DSSURSULDWH WR

PHDVXUH WR FRPSDUH WKH GLYHUVLW\ LQ VL]H RI OHDI�

0HDVXUH HDFK OHDI DQG FUHDWH D FODVV FKDUW WKDW

LQGLFDWH WKH VL]H GLYHUVLW\� 2Q ZKDW IDFWRUV GRHV

VL]H RI OHDI GHSHQG" ,V LW WKH DJH RI WKH WUHH� RU WKH

ORFDWLRQ WKH OHDI IRUPV RQ WKH WUHH" ,V LW WKH

HQYLURQPHQWDO FRQGLWLRQV RI WKH \HDU RU VSHFLILF

FRQGLWLRQV WKDW DIIHFW D SDUWLFXODU WUHH"

® 5HDG WKH DUWLFOH �7ZR :D\V RI .QRZLQJ� IURP WKH

&DULERX 1HZV� LQFOXGHG DV $SSHQGL[ � LQ WKLV

*XLGH� 0DNH D WZR FROXPQ FKDUW WKDW VXPPDUL]HV

WKH FRQWUDVWV DQG VLPLODULWLHV EHWZHHQ WKH

NQRZOHGJH RI WKH ,QXLW DQG WKH ELRORJLVW� :ULWH D

SDUDJUDSK GLVFXVVLQJ KRZ WKH KXQWHU
V NQRZOHGJH

PLJKW EH XVHIXO WR WKH ELRORJLVW DQG KRZ WKH

ELRORJLVW
V NQRZOHGJH PLJKW EH XVHIXO WR WKH KXQWHU�



���

$SSHQGLFHV



���
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7HDFKHU 1RWH�

� &ODVVURRP UHVRXUFH FROOHFWLRQV VKRXOG

LQFOXGH H[SRVLWRU\ WH[W�

� 'DLO\ UHDGLQJ WR VWXGHQWV VHVVLRQV

VKRXOG LQFOXGH H[SRVLWRU\ DV ZHOO DV

QDUUDWLYH VHOHFWLRQV�

� (OHPHQWDU\ VWXGHQWV VKRXOG JUDGXDOO\

EHFRPH DZDUH RI WKH VWUXFWXUHV DQG

ODQJXDJH RI H[SRVLWRU\ WH[W� &RPPRQ

RUJDQL]DWLRQDO SDWWHUQV RI H[SRVLWRU\ WH[W

LQFOXGH�

( 'HVFULSWLRQ �� IHDWXUHV RU

FKDUDFWHULVWLFV RI WKH WRSLF DUH

GHVFULEHG� 6RPH H[DPSOHV PD\ EH

SURYLGHG�

( 6HTXHQFH �� HYHQWV RU LWHPV DUH OLVWHG

RU RUGHUHG FKURQRORJLFDOO\�

( &RPSDULVRQ �� WKH VXEMHFW RU WRSLF LV

FRPSDUHG DQG FRQWUDVWHG ZLWK RWKHU

WKLQJV RU HYHQWV�

( &DXVH DQG (IIHFW �� WKH DXWKRU

H[SODLQV WKH FDXVH RI DQ HYHQW DQG WKH

UHVXOW�

( 3UREOHPDQG6ROXWLRQ �� D TXHVWLRQ LV

SUHVHQWHG DQG VROXWLRQV DUH SURSRVHG�

� 6WXGHQWV VKRXOG KDYH RSSRUWXQLWLHV WR

RUDOO\ H[SUHVV LGHDV DQG XQGHUVWDQGLQJV

EHIRUH EHLQJ H[SHFWHG WR FRQYH\

LQIRUPDWLRQ LQ ZULWLQJ�

� 'XULQJ WKH (PHUJLQJ 3KDVH� VWXGHQWV

VKRXOG KDYH RSSRUWXQLWLHV WR LQIRUP

RWKHUV E\ GLFWDWLQJ� GUDZLQJ DQG ZULWLQJ

WKHLU LGHDV�

$SSHQGL[��

:ULWLQJ�WR�,QIRUP

:ULWLQJ WKDW UHSRUWV LQIRUPDWLRQ WR RWKHUV FDQ YDU\

JUHDWO\ LQ FRQWHQW DQG IRUPDW� 0DQ\ OHDUQLQJ

H[SHULHQFHV FXOPLQDWH LQ H[SRVLWRU\ RU LQIRUPDWLYH

ZULWLQJ DFWLYLWLHV� 6WXGHQWV PXVW KDYH RSSRUWXQLWLHV

WR UHDG D YDULHW\ RI UHVRXUFHV DQG SULQWHG PDWHULDOV

IRU LQIRUPDWLRQ� 'XULQJ ZULWLQJ� VWXGHQWV FDQ DSSO\

WKHLU NQRZOHGJH RI WKH VWUXFWXUHV DQG IRUPDWV RI

WKHVH PDWHULDOV WR RUJDQL]H DQG FRQYH\ LQIRUPDWLRQ�

3XUSRVHV
� WR GHYHORS VWXGHQWV
 DZDUHQHVV RI WKH

RUJDQL]DWLRQDO VWUXFWXUHV RI LQIRUPDWLYH WH[W

� WR GHYHORS VWXGHQWV
 DELOLWLHV WR XVH ZULWLQJ WR

RUJDQL]H� VHTXHQFH� UHFRUG DQG UHSRUW NQRZOHGJH

DQG H[SHULHQFH

� WR LQFUHDVH VWXGHQWV
 DELOLW\ WR UHDG DQG

FRPSUHKHQG LQIRUPDWLYH RU H[SRVLWRU\ WH[W

3URFHGXUH
� ,QWURGXFH H[SRVLWRU\ VWUXFWXUHV WR VWXGHQWV E\

UHDGLQJ YDULRXV UHVRXUFHV LQ DOO VXEMHFW DUHDV�

� :KHQ UHDGLQJ LQIRUPDWLYH WH[W� IRFXV VWXGHQWV


DWWHQWLRQ RQ WKH VWUXFWXUH DQG RUJDQL]DWLRQ RI

LGHDV�

� $ VKDUHG H[SHULHQFH� VWXGHQWV
 LQWHUHVWV� RU D XQLW

RU WRSLF RI VWXG\ LQ DQ\ VXEMHFW DUHD VKRXOG

SURYLGH WKH WRSLF IRU FROODERUDWLYH ZULWLQJ DQG

UHSRUWLQJ DFWLYLWLHV�

� :LWK VWXGHQWV� GHWHUPLQH DQ DSSURSULDWH WRSLF�

�� %UDLQVWRUP� FDWHJRUL]H DQG ZHE ZKDW LV

NQRZQ DERXW WKH WRSLF�

� +DYH VWXGHQWV FRQVLGHU WKH DXGLHQFH WR GHWHUPLQH

WKH DSSURSULDWH FRQWHQW DQG IRUPDW RI WKH UHSRUW�

� 6HTXHQFH PDLQ LGHDV DQG VXSSRUWLQJ GHWDLOV�

LQFRUSRUDWLQJ VXE�KHDGLQJV LI DSSURSULDWH�

� &ROODERUDWLYHO\ SUHSDUH D GUDIW E\ GHYHORSLQJ

FKDUWHG LGHDV LQWR VHQWHQFHV DQG SDUDJUDSKV�

� 5HDG WKH GUDIW DQG GLVFXVV WKH FODULW\ RI WKH

LQIRUPDWLRQ FRQYH\HG�

� 5HYLVH WKH GUDIW LQFRUSRUDWLQJ VWXGHQWV


VXJJHVWLRQV�

� +DYH VWXGHQWV FRQVLGHU WKH DXGLHQFH DQG SXUSRVH

RI WKH ZULWLQJ DV WKH\ SUHSDUH WKH ILQDO GUDIW RU

FRS\�

� +DYH VWXGHQWV SUHSDUH DQ\ DFFRPSDQ\LQJ YLVXDOV�

� 6KDUH� GLVSOD\ RU SUHVHQW WKH ILQDO YHUVLRQ WR

DSSURSULDWH DXGLHQFHV�

$VVHVVPHQW
� 2EVHUYH VWXGHQWV
 DELOLW\ WR RUJDQL]H DQG FRQYH\

LQIRUPDWLRQ WKURXJK ZULWLQJ�

� 1RWH VWXGHQWV
 XVH RI WKHLU NQRZOHGJH RI WH[W

VWUXFWXUHV WR UHDG LQIRUPDWLYH PDWHULDOV IRU

PHDQLQJ�
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:KDW�6WXGHQWV�/HDUQ�DERXW

/DQJXDJH

� :ULWLQJ FDQ EH XVHG WR LQIRUP RWKHUV�

� /DQJXDJH LV XVHG WR RUJDQL]H WKRXJKWV DQG LGHDV�

� &RPSUHKHQVLRQ LV DLGHG E\ DQ DZDUHQHVV RI WH[W

VWUXFWXUH�

� 1DUUDWLYH DQG H[SRVLWRU\ WH[W GLIIHU LQ VWUXFWXUH�

$GDSWDWLRQV DQG $SSOLFDWLRQV

� :ULWLQJ WR LQIRUP PD\ LQFOXGH WKH IROORZLQJ

VWUDWHJLHV�

( %UDLQVWRUPLQJ

( &DWHJRUL]LQJ

( &R�RSHUDWLYH OHDUQLQJ

( ([SHULHQFH FKDUWV

( 0DNLQJ ERRNV DQG FKDUWV

( 5HVHDUFKLQJ

( :HEELQJ

D UHSRUW E\ 7DQLD� JUDGH �
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7HDFKHU 1RWH�

� &UHDWH D FODVVURRP HQYLURQPHQW WKDW

VWLPXODWHV WKRXJKW DQG ZRQGHU DQG

SURYLGHV VWXGHQWV ZLWK ZULWLQJ LGHDV DQG

WRSLFV�

� 'LVSOD\ D EUDLQVWRUPHG OLVW RI ZULWLQJ

WRSLFV�

� $YRLG HGLWLQJ RU JUDGLQJ MRXUQDO HQWULHV�

� 5HVSRQG WR� DQG DVVLVW VWXGHQWV ZLWK� WKH

HQWULHV WKH\ ZLVK WR VKDUH�

� 7KH HQWULHV RI HPHUJLQJ ZULWHUV PD\

FRQWDLQ PRUH GUDZLQJ WKDQ WH[W�

� 8QGHUVWDQG WKDW SULRU WR ZULWLQJ�

VWXGHQWV RIWHQ QHHG WLPH WR GLVFXVV LGHDV

$SSHQGL[��

-RXUQDO�:ULWLQJ

$ MRXUQDO FRQWDLQV VWXGHQWV
 WKRXJKWV� IHHOLQJV DQG

UHIOHFWLRQV RQ YDULRXV WRSLFV RU H[SHULHQFHV� -RXUQDO

ZULWLQJ LV UDUHO\ GRQH WR FRPPXQLFDWH ZLWK RWKHUV�

,W LV XVHG WR H[SORUH LGHDV DQG WR FRPPXQLFDWH ZLWK

RQHVHOI� -RXUQDO ZULWLQJ LV RIWHQ UHIHUUHG WR DV

SHUVRQDO RU IUHH ZULWLQJ� 7KLV DFWLYLW\ LV DSSURSULDWH

IRU ZULWHUV DW DOO OHYHOV RI GHYHORSPHQW�

3XUSRVHV
� WR XVH ZULWLQJ WR H[SORUH LGHDV DQG UHFRUG

REVHUYDWLRQV� H[SHULHQFHV DQG XQGHUVWDQGLQJ

� WR HQFRXUDJH VWXGHQWV WR WDNH ULVNV LQ

PDQLSXODWLQJ ODQJXDJH DQG LQ VWUXFWXULQJ

PHDQLQJ

� WR SURYLGH RSSRUWXQLWLHV IRU VWXGHQWV WR UHIOHFW

XSRQ WKHLU JURZWK DQG GHYHORSPHQW DV ZULWHUV

3URFHGXUH
� 6WXGHQWV FRXOG FRQVWUXFW WKHLU RZQ MRXUQDO

ERRNOHWV�

� 0RGHO MRXUQDO ZULWLQJ IRU VWXGHQWV�

GHPRQVWUDWLQJ WKH SURFHVV RI UHIOHFWLRQ� LGHD

H[SORUDWLRQ DQG ZULWLQJ�

� 6FKHGXOH MRXUQDO ZULWLQJ VHVVLRQV GDLO\ RU DV

IUHTXHQWO\ DV SRVVLEOH�

� 7R LQWURGXFH VWXGHQWV WR MRXUQDO ZULWLQJ� EULHI

GLVFXVVLRQV DERXW WRSLFV RU H[SHULHQFHV PD\ EH

QHFHVVDU\ WR IRFXV VWXGHQWV
 WKRXJKWV�

� $OORZ WLPH IRU VLOHQW UHIOHFWLRQ DQG LGHD

H[SORUDWLRQ�

� 6RPH MRXUQDO ZULWLQJ VHVVLRQV PD\ IRFXV RQ WKH

GHVFULSWLRQ RI D SDUWLFXODU REMHFW� SODFH� HYHQW RU

SHUVRQ� RQ H[SHULPHQWLQJ ZLWK VSHFLILF SDWWHUQV WR

FUHDWH SRHPV� UK\PHV� VRQJV DQG VWRULHV� RU RQ

UHVSRQGLQJ WR OLWHUDWXUH VHOHFWLRQV�

� 2QFH VWXGHQWV DUH IDPLOLDU ZLWK WKH URXWLQH RI

MRXUQDO ZULWLQJ� WKH\ VKRXOG EH HQFRXUDJHG WR

H[SORUH WRSLFV RI WKHLU FKRLFH�

� -RXUQDO HQWULHV VKRXOG EH GDWHG�

� 6WXGHQWV PD\ FKRRVH WR GLVFXVV VSHFLILF MRXUQDO

HQWULHV GXULQJ FRQIHUHQFHV�

$VVHVVPHQW
� 5HYLHZ VWXGHQWV
 ZULWLQJ IROGHUV�

� 5HYLHZ MRXUQDO HQWULHV ZLWK VWXGHQWV WR LGHQWLI\

WKHLU LQWHUHVWV DQG FRQFHUQV� WKHLU ZULWLQJ

DELOLWLHV� DQG WKH VNLOOV DQG NQRZOHGJH QHHGHG IRU

IXUWKHU JURZWK DQG DFKLHYHPHQW�

� 'LVFXVV VWXGHQWV
 ZULWLQJ VWUHQJWKV� JURZWK

SURILOH� DQG VSHFLILF IUXVWUDWLRQV RU ZHDNQHVVHV

GXULQJ ZULWLQJ FRQIHUHQFHV�

:KDW�6WXGHQWV�/HDUQ�DERXW

/DQJXDJH
� 3HUVRQDO� H[SUHVVLYH ZULWLQJ FDQ EH XVHG WR

GHYHORS VHOI�DZDUHQHVV DQG WR FODULI\ WKRXJKWV�

IHHOLQJV DQG H[SHULHQFHV�

$GDSWDWLRQV DQG $SSOLFDWLRQV

� 6LOHQW VXVWDLQHG ZULWLQJ �6�6�:�� VHVVLRQV FDQ

LQFRUSRUDWH MRXUQDO ZULWLQJ�

� -RXUQDO HQWULHV PD\ RFFDVLRQDOO\ EH VKDUHG LQ

DXWKRU
V FKDLU VHVVLRQV�

� 'DLO\ UHFRUGV RU SHUVRQDO GLDULHV FDQ EH XVHG WR

UHFRUG FODVVURRP H[SHULHQFHV�

� 6WXGHQWV PD\ NHHS OHDUQLQJ ORJV LQ ZKLFK WKH\

UHFRUG WKHLU XQGHUVWDQGLQJV� IHHOLQJV DQG

DWWLWXGHV DERXW SDUWLFXODU VXEMHFWV DUHDV�

� 'LDORJXH MRXUQDOV HQFRXUDJH DQG H[WHQG

VWXGHQWV
 UHDGLQJ DQG ZULWLQJ HIIRUWV� 7HDFKHUV�

WKH PRVW FRPPRQ DXGLHQFH IRU WKHVH MRXUQDOV�

ZULWH UHVSRQVHV WR HDFK MRXUQDO HQWU\� 7KH

WHDFKHU
V VKDUHG LQVLJKWV� FRPPHQWV� TXHVWLRQV RU

VXJJHVWLRQV DUH UHDG E\ WKH VWXGHQW ZKR WKHQ

UHVSRQGV LQ WKH IRUP RI DQRWKHU MRXUQDO HQWU\ DQG

WKH GLDORJXH FRQWLQXHV�

� 6WXGHQWV FRXOG UHVSRQG WR WKH MRXUQDO HQWULHV RI

WKH WHDFKHU RU WKHLU SHHUV�

� 5HDGLQJ ORJV FDQ EH XVHG WR FODULI\ WKRXJKWV DV

VWXGHQWV UHDG RU OLVWHQ WR VHOHFWLRQV�



���

7HDFKHU 1RWH�

� 6LQFHUH SUHGLFWLRQV VKRXOG EH DFFHSWHG

ZLWKRXW HYDOXDWLRQ� 'HVFULEH WKHP DV

�LGHDV PXFK OLNH WKH DXWKRU
V�� RU �LGHDV

WKDW ZRXOG PDNH D YHU\ GLIIHUHQW VWRU\��

$SSHQGL[��

*XLGHG�5HDGLQJ�DQG�7KLQNLQJ

'XULQJ WKLV UHDGLQJ VWUDWHJ\� VWXGHQWV


FRPSUHKHQVLRQ RI D VHOHFWLRQ LV JXLGHG DQG GHYHORSHG

E\ WHDFKHU TXHVWLRQV� 7KH IRFXV LV RQ WKH XVH RI

FRQWH[W WR SUHGLFW PHDQLQJ� $V VWXGHQWV JDLQ

SUDFWLFH DQG FRQILGHQFH LQ XVLQJ WKLV VWUDWHJ\� WKH

WHDFKHU ZLOO PRQLWRU RU FRQIHU ZLWK VPDOO JURXSV RU

LQGLYLGXDO UHDGHUV�

3XUSRVHV
� WR HQDEOH VWXGHQWV WR HVWDEOLVK DQG YHUEDOL]H

SXUSRVHV IRU UHDGLQJ

� WR GHYHORS VWXGHQWV
 VWRU\ VHQVH �VWRU\ VHTXHQFH

RU VWRU\ JUDPPDU�� DQG WKH SUDFWLFH RI PRQLWRULQJ

IRU PHDQLQJ ZKLOH UHDGLQJ

� WR HQFRXUDJH VWXGHQWV WR XVH SDVW H[SHULHQFHV�

WKHLU NQRZOHGJH RI ODQJXDJH DQG FRQWH[W FOXHV WR

DLG FRPSUHKHQVLRQ

� WR GHYHORS LQGHSHQGHQW UHDGLQJ VNLOOV

3URFHGXUH
5HDGLQJ 1DUUDWLYH 7H[W�

� +DYH VWXGHQWV SUHGLFW VWRU\ FRQWHQWV XVLQJ WKH

WLWOH DQG FRYHU LOOXVWUDWLRQ RU LQIRUPDWLRQ�

� /LVW DQG GLVSOD\ SUHGLFWLRQV �D VWRU\ JULG RU

RXWOLQH DV GHVFULEHG LQ VWRU\ JUDPPDU PD\ EH

XVHIXO WR RUJDQL]H LGHDV DQG VWRU\ HOHPHQWV��

� 5HDG� RU KDYH VWXGHQWV UHDG� LQWURGXFWRU\ SDJHV�

� $VN VWXGHQWV IRU WKHLU SHUFHSWLRQV RI ZKDW KDV

RFFXUUHG DQG ZKDW ZLOO IROORZ�

� &RQWLQXH WR UHDG SRUWLRQV RI WKH WH[W� VWRSSLQJ WR

FRPSDUH DQG YHULI\ SUHGLFWLRQV�

� 5HFRUG VWXGHQWV
 LQIHUHQFHV DQG SUHGLFWLRQV IRU

WKH VWRU\ FRQFOXVLRQ�

� &RPSOHWH WKH VHOHFWLRQ�

� &RPSDUH VWXGHQWV
 SUHGLFWLRQV WR VWRU\ HYHQWV�

� 5HODWH WKH VWRU\ WR VWXGHQWV
 SHUVRQDO H[SHULHQFHV

DQG WR RWKHU VWRULHV�

5HDGLQJ ([SRVLWRU\ 7H[W�

� 3ULRU WR UHDGLQJ� OLVW RU PDNH D ZHEELQJ RI ZKDW

VWXGHQWV NQRZ DERXW WKH WRSLF�

� %UDLQVWRUP DQG OLVW TXHVWLRQV VWXGHQWV KDYH

DERXW WKH WRSLF�

� +DYH VWXGHQWV YLHZ WKH UHVRXUFH WR LGHQWLI\

SRVVLEOH FOXHV WR WKH FRQWHQW�

� )RFXV VWXGHQWV
 DWWHQWLRQ RQ WKH WDEOH RI FRQWHQWV�

LOOXVWUDWLRQV� KHDGLQJV DQG

VXE�KHDGLQJV�

� (QFRXUDJH VWXGHQWV WR SUHGLFW WKH FRQWHQW�

� 5HDG� RU KDYH VWXGHQWV UHDG� SRUWLRQV RI WKH WH[W�

� +DYH VWXGHQWV UHFDOO VLJQLILFDQW GHWDLOV�

� &RPSDUH VWXGHQWV
 SUHGLFWLRQV WR WKH LQIRUPDWLRQ

FRQWDLQHG LQ WKH WH[W�

� $GG QHZ LGHDV DQG XQGHUVWDQGLQJV WR VWXGHQWV


LQLWLDO OLVW RU ZHEELQJ�

$VVHVVPHQW
� 8VH UHDGLQJ FRQIHUHQFHV WR DVVHVV VWXGHQWV


DSSOLFDWLRQ RI WKLV VWUDWHJ\ GXULQJ LQGHSHQGHQW

UHDGLQJ�

� $VVHVV VWXGHQWV
 DELOLWLHV WR FRPSUHKHQG

QDUUDWLYH DQG H[SRVLWRU\ WH[W�

:KDW�6WXGHQWV�/HDUQ�DERXW

/DQJXDJH�DQG�/LWHUDWXUH
� 7R FRQVWUXFW PHDQLQJ IURP SULQW� HIILFLHQW

UHDGHUV�

( UHIOHFW XSRQ DQG TXHVWLRQ LOOXVWUDWLRQV DQG WH[W

( SUHGLFW RU K\SRWKHVL]H SRVVLEOH DQVZHUV� HYHQWV

RU LQIRUPDWLRQ� EDVLQJ LQIHUHQFHV DQG

SUHGLFWLRQV RQ FRQWH[W� SUHYLRXV UHDGLQJ

H[SHULHQFHV� WKHLU VHQVH RI VWRU\ DQG NQRZOHGJH

RI WKH WRSLF

( UHDG WR YDOLGDWH SUHGLFWLRQV

( IRUP FRQFOXVLRQV�

� ([SRVLWRU\ DQG QDUUDWLYH UHDGLQJ PDWHULDOV GLIIHU

LQ IRUPDW DQG SXUSRVH�

� 0RVW QDUUDWLYHV IROORZ D SUHGLFWDEOH SDWWHUQ�

$GDSWDWLRQV DQG $SSOLFDWLRQV

� 6WXGHQWV FRXOG ZULWH WKHLU RZQ VWRU\ HQGLQJV

XVLQJ WKH OLVW RI SUHGLFWHG FRQFOXVLRQV�

� 6WXGHQWV FRXOG XVH D VHOI�GLUHFWHG UHDGLQJ DQG

WKLQNLQJ VWUDWHJ\ GXULQJ LQGHSHQGHQW UHDGLQJ�

� *XLGHG UHDGLQJ DQG WKLQNLQJ FDQ EH LQFRUSRUDWHG

ZLWK�

( /LWHUDWXUH VWXG\

( 6WRU\ JUDPPDU

( 6WRU\ PDSSLQJ

( 6WRU\WHOOLQJ
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$SSHQGL[��

7ZR�:D\V�RI�.QRZLQJ
� 5R\ 9RQWREHO RI WKH &DULERX 1HZV

3HRSOH RI GLIIHUHQW FXOWXUHV WHQG WR

DFTXLUH NQRZOHGJH DERXW WKH ZRUOG LQ

ZKLFK WKH\ OLYH LQ GLIIHUHQW ZD\V�

7KH UHDVRQ LV WKDW WKHLU SXUSRVH IRU

DFTXLULQJ VXFK NQRZOHGJH LV YHU\

GLIIHUHQW� 7KLV IDFW� ZKLFK PD\ VHHP

REYLRXV� KHOSV H[SODLQ ZK\ WZR

SHUVRQV � DQ ,QXLW KXQWHU ERUQ DQG

UDLVHG LQ (VNLPR 3RLQW DQG D

ELRORJLVW ERUQ DQG UDLVHG LQ 7RURQWR�

VD\ � FDQ ORRN DW WKH VDPH WKLQJ DQG

QRW VHH LW WKH VDPH ZD\ DW DOO�

)RU H[DPSOH� ERWK WKH KXQWHU DQG WKH

ELRORJLVW PD\ NQRZ D JUHDW GHDO

DERXW FDULERX� %XW ZKDW WKH\ NQRZ

PD\ DSSHDU FRQWUDGLFWRU\ �DQG

VRPHWLPHV LV� EHFDXVH ZKDW WKH

KXQWHU DQG WKH VFLHQWLVW ZDQW RU QHHG

WR OHDUQ DERXW FDULERX DUH QRW WKH

VDPH� 6R� LQ PDQ\ FDVHV� RQH NLQG RI

NQRZOHGJH LV QRW VLPSO\ EHWWHU RU

ZRUVH WKDQ DQRWKHU � LW LV GLIIHUHQW�

0RUH WKDQ WKDW� WKH KXQWHU DQG WKH

VFLHQWLVW GR QRW �OHDUQ� LQ WKH VDPH

ZD\� $ OLWWOH PRUH EDFNJURXQG ZLOO

KHOS PDNH WKLV SRLQW FOHDU�

2YHU FRXQWOHVV JHQHUDWLRQV� ZKDW

SHRSOH VXFK DV ,QXLW� &KLSHZ\DQV�

&UHHV RU (XURSHDQV �ZKR EHFDPH WKH

PDLQ QRQ�QDWLYHV LQ 1RUWK $PHULFD�

OHDUQHG DERXW WKHLU SDUW RI WKH ZRUOG

HQDEOHG WKHP WR VXUYLYH WKHUH� ,Q

WKLV ZD\� WKH PDQ\ GLIIHUHQW SHRSOH

LQ WKH ZRUOG KDYH FRPH WR NQRZ WKHLU

RZQ UHJLRQV LQWLPDWHO\� 7KLV

FROOHFWLYH NQRZOHGJH� GHULYHG IURP

WKHLU RZQ OLYLQJ H[SHULHQFHV� DIIHFWV

KRZ WKH\ VHH DQG LQWHUSUHW WKHLU

VXUURXQGLQJV�

7KH VFLHQWLVWV ZKR H[SODLQ WKH

�FXOWXUDO� GLIIHUHQFHV DPRQJ SHRSOH

LQ WKLV ZD\ �DV ZHOO DV WKRVH ZKR

VWXG\ DQLPDOV� VHH DQG LQWHUSUHW

WKHLU VXUURXQGLQJV DFFRUGLQJ WR

(XURSHDQ�GHULYHG WUDGLWLRQV RI

OHDUQLQJ� 7KHLU �ZD\ RI NQRZLQJ� LV

EDVHG RQ VFLHQFH� 7KLV VFLHQWLILF

DSSURDFK LV VR DOLHQ WR WUDGLWLRQDO

,QXLW DQG ,QGLDQ DWWLWXGHV WKDW LW LV

OLWWOH ZRQGHU WKDW ELRORJLVWV DQG

QDWLYH SHRSOH RIWHQ KDYH GLIILFXOW\

XQGHUVWDQGLQJ RQH DQRWKHU ZKHQ

WKH\ DUH GLVFXVVLQJ FDULERX�

7R D QDWLYH KXQWHU� ZKR KDV WR OHDUQ

DERXW FDULERX LQ RUGHU WR KXQW WKHP�

WKH ELRORJLVW
V PHWKRGV RIWHQ VHHP

LQHIIHFWLYH RU DLPHG DW DFTXLULQJ

XVHOHVV LQIRUPDWLRQ� 7KH KXQWHU

QHHGV WR NQRZ� IRU H[DPSOH� KRZ WR

KXQW FDULERX DW GLIIHUHQW VHDVRQV RI

WKH \HDU� KRZ KXQWLQJ RQ FROG FOHDU

GD\V LV GLIIHUHQW IURP KXQWLQJ ZKHQ

D OLJKW VWRUP PDVNV WKH VRXQGV RI

ZDONLQJ RU WKH VPHOO RI WKH KXQWHU�

KRZ WR WHOO WKH VH[ DQG KHDOWK RI

LQGLYLGXDO DQLPDOV IURP JUHDW

GLVWDQFHV� +H PXVW EH DEOH WR

SUHGLFW ZKHUH WKH FDULERX DUH OLNHO\

WR EH GD\V LQ DGYDQFH� ZKHWKHU WKH\

DUH PLJUDWLQJ RU QRW� 7KH KXQWHU

KDV QRW WDNHQ D FRXUVH DW D

XQLYHUVLW\ WR OHDUQ VXFK WKLQJV�

$QG� ZKLOH KH GRHV OHDUQ E\ SUDFWLFH�

KH GRHVQ
W OHDUQ E\ H[SHULPHQWLQJ LQ

WKH ZD\ D VFLHQWLVW GRHV�

7KH QDWLYH KXQWHU� WDXJKW VXFK

WKLQJV E\ KLV HOGHUV VLQFH KH ZDV D

ER\ DFFHSWV WKHP DV IDFWV� +H GRHV

QRW TXHVWLRQ WKLV EDVLF NQRZOHGJH�

,Q WKH SDVW� KLV VXUYLYDO DQG WKDW RI

KLV IDPLO\ GHSHQGHG RQ KLV OHDUQLQJ

DQG SHUIRUPLQJ KLV WDVNV ZHOO� 7KXV

WKH QDWLYH KXQWHU KDV JURZQ XS

OHDUQLQJ DERXW FDULERX E\

SDUWLFLSDWLQJ LQ WKH XVH RI WKDW

NQRZOHGJH� DQG KH LV H[SHFWHG WR

SDVV RQ WKDW NQRZOHGJH WR KLV

FKLOGUHQ�

7KH ELRORJLVW� RQ WKH RWKHU KDQG ZDV

UDLVHG LQ D FXOWXUH ZKHUH VWXGHQWV

DUH WDXJKW WR TXHVWLRQ NQRZOHGJH�

,Q WKLV FXOWXUH� KH LV WDXJKW EDVLF

SULQFLSOHV RU UXOHV DERXW WKH

UHODWLRQVKLSV RI YDULRXV WKLQJV DQG

LV H[SHFWHG WR WDNH WKRVH DQG XVH

WKHP WR OHDUQ PRUH� <HW HYHQ WKH

EDVLF SULQFLSOHV DUH QRW XWWHUO\

EH\RQG TXHVWLRQLQJ� ,Q WKLV V\VWHP�

LW PDNHV VHQVH WR DVN D TXHVWLRQ DQG

VXJJHVW ZD\V WR DQVZHU LW LI RQO\ WR

VHH ZKHUH WKH H[HUFLVH OHDGV� ,W LV D

NLQG RI PHQWDO H[SORUDWLRQ� $QG�

WKH VXUYLYDO DW VWDNH LV WKDW RI WKH

ELRORJLVW
V UHSXWDWLRQ DQG SRVVLEO\

KLV MRE� EXW QRW KLV OLIH�

,W LV HDV\ WR VHH KRZ WKHVH GLIIHUHQW

DSSURDFKHV WR NQRZOHGJH FDXVH

PLVXQGHUVWDQGLQJ� (DFK SHUVRQ�

WKH KXQWHU DQG WKH ELRORJLVW� OHDUQV

�IDFWV� DERXW FDULERX� EXW OHDUQV

ZKDW LV LPSRUWDQW WR KLV RZQ ZD\ RI

OLIH� ,Q D FHUWDLQ VHQVH� WKH KXQWHU

OHDUQV

IURP WKH LQVLGH DQG WKH ELRORJLVW

IURP WKH RXWVLGH� $Q ,QXLW KXQWHU

OHDUQV DERXW FDULERX E\ H[SHULHQFH�

E\ GRLQJ ZKDW KLV IDWKHU KDV WDXJKW

KLP WR GR� DQG D ELRORJLVW DSSOLHV WR

FDULERX WKH VDPH EDVLF V\VWHP RI

OHDUQLQJ WKDW KH ZRXOG DSSO\ WR

OHDUQLQJ DQ\WKLQJ�

7KHUH DUH VRPH VLPLODULWLHV� %RWK RI

WKHVH �ZD\V RI NQRZLQJ� DUH EXLOW

XSRQ DQG GHYHORS RYHU WLPH� DQG

ERWK PDNH VHQVH LQ WKHLU RZQ

FXOWXUDO FRQWH[W� 0RUHRYHU� ZKLOH

WKH ELRORJLVW
V H[SODQDWLRQ RI VFLHQFH

PD\ VHHP IRUHLJQ WR DQ ,QXLW

KXQWHU� FRQFHSWV RI RUJDQL]LQJ

NQRZOHGJH VKRXOG QRW� )RU H[DPSOH�

,QXLW KDYH WKHLU RZQ ZD\V RI

FDWHJRUL]LQJ DQLPDOV DQG WKH

UHODWLRQVKLSV EHWZHHQ WKHP�

$Q H[DPSOH ZLOO VKRZ WKDW ZKLOH WKH

ELRORJLVW
V DSSURDFK SURGXFHV

UHVXOWV� LW LV RIWHQ QRW WKH RQO\

XVHIXO ZD\ WR OHDUQ DERXW FDULERX�

,Q WKH ����V DQG ����V� WKHUH ZDV

JURZLQJ FRQFHUQ DPRQJ ELRORJLVWV

EHFDXVH WKH .DPLQXULDN KHUG

DSSHDUHG WR EH GHFOLQLQJ� 0DQ\

QDWLYH KXQWHUV VDLG WKHUH ZDV QR

SUREOHP DQG WKDW WKH FDULERX ZRXOG

FRPH EDFN� WKDW WKH\ ZHUH PHUHO\

VRPHZKHUH HOVH� ,Q ODWH ����� ,QXLW

DW 5HSXOVH %D\ ZHUH VD\LQJ WKDW

.DPLQXULDN FDULERX ZHUH VKRZLQJ

XS LQ WKH YLFLQLW\ RI :DJHU %D\�

%LRORJLVWV� EHFDXVH WKH\ KDG QRW

DFWXDOO\ VHHQ .DPLQXULDN FDULERX

PRYLQJ QRUWK�HDVWZDUG DQG KDG

VHHQ QR VLJQV WR VXJJHVW WKDW WKH\

ZHUH� GRXEWHG WKDW LW FRXOG EH VR�

%XW 5HSXOVH %D\ SHRSOH ZHUH

DGDPDQW� VD\LQJ WKDW PDQ\ FDULERX

LQ WKHLU DUHD ZHUH QRW WKH VDPH DV

WKH DQLPDOV WKH\ ZHUH XVHG WR � WKH\

ORRNHG GLIIHUHQW DQG WKH\ WDVWHG

GLIIHUHQW� 7KLV GLG QRW TXDOLI\ DV

VFLHQWLILF LQIRUPDWLRQ� VR ELRORJLVWV

WHQGHG WR UHMHFW WKH LGHD� 6LQFH

FDOYLQJ JURXQG VXUYH\V LQ UHFHQW

\HDUV KDYH VKRZQ PXFK JUHDWHU

QXPEHUV RI .DPLQXULDN FDULERX�

ELRORJLVWV KDYH KDG WR UHFRQVLGHU

ZKDW ,QXLW KDG EHHQ VD\LQJ� $QG

VRPH PD\ EH ZLOOLQJ WR DGPLW WKDW�

WR VRPH GHJUHH DW OHDVW� WKH 5HSXOVH

%D\ SHRSOH KDG EHHQ ULJKW�

&DULERX 1HZV� 9RO� �� 1R� �� $XJXVW

����� 5HSULQWHG ZLWK SHUPLVVLRQ RI

WKH DXWKRU�
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$SSHQGL[��

7KH�,QYLWDWLRQ�RI�(OGHUV

$OO FXOWXUHV DUH HQULFKHG E\ FHUWDLQ YDOXDEOH DQG

XQLTXH LQGLYLGXDOV� 6XFK LQGLYLGXDOV SRVVHVV D ZLGH

UDQJH RI NQRZOHGJH � NQRZOHGJH WKDW RQFH VKDUHG� FDQ

H[SDQG VWXGHQWV
 LQVLJKW EH\RQG WKH SHUVSHFWLYHV RI

WKH WHDFKHU DQG FODVVURRP UHVRXUFHV�

,QGLDQ DQG 0pWLV (OGHUV LQ SDUWLFXODU� DUH LQWHJUDO WR

WKH UHYLYDO� PDLQWHQDQFH� DQG SUHVHUYDWLRQ RI

$ERULJLQDO FXOWXUHV� (OGHU SDUWLFLSDWLRQ LQ VXSSRUW RI

FXUULFXODU REMHFWLYHV GHYHORSV WKH SRVLWLYH LGHQWLW\ RI

,QGLDQ DQG 0pWLV VWXGHQWV DQG HQKDQFHV VHOI�HVWHHP�

$OO VWXGHQWV PD\ DFTXLUH D KHLJKWHQHG DZDUHQHVV DQG

VHQVLWLYLW\ WKDW LQHYLWDEO\ SURPRWHV DQWL�UDFLVW

HGXFDWLRQ� ,W LV LPSRUWDQW WR QRWH WKDW WKH WLWOH

�(OGHU� GRHV QRW QHFHVVDULO\ LQGLFDWH DJH� ,Q

$ERULJLQDO VRFLHWLHV� RQH LV GHVLJQDWHG DQ (OGHU DIWHU

DFTXLULQJ VLJQLILFDQW ZLVGRP DQG H[SHULHQFH�

:KHQ UHTXHVWLQJ JXLGDQFH RU DVVLVWDQFH WKHUH LV D

SURWRFRO XVHG LQ DSSURDFKLQJ (OGHUV� ZKLFK YDULHV

IURP FRPPXQLW\ WR FRPPXQLW\� 7KH GLVWULFW FKLHIV


RIILFH� WULEDO FRXQFLO RIILFH� RU D UHVHUYH
V EDQG FRXQFLO

RU HGXFDWLRQ FRPPLWWHH PD\ EH DEOH WR DVVLVW \RX�

3ULRU WR DQ (OGHU VKDULQJ NQRZOHGJH� LW LV HVVHQWLDO

WKDW \RX DQG \RXU VWXGHQWV FRPSOHWH WKH F\FOH RI

JLYLQJ DQG UHFHLYLQJ WKURXJK DQ DSSURSULDWH RIIHULQJ�

7KLV RIIHULQJ UHSUHVHQWV UHVSHFW DQG DSSUHFLDWLRQ IRU

NQRZOHGJH VKDUHG E\ DQ (OGHU� 2QH PXVW DVFHUWDLQ

WKH QDWXUH RI WKH RIIHULQJ SULRU WR DQ (OGHU
V YLVLW DV

WUDGLWLRQV GLIIHU WKURXJKRXW $ERULJLQDO FRPPXQLWLHV�

,Q DGGLWLRQ� VKRXOG \RXU VFKRRO GLYLVLRQ QRUPDOO\ RIIHU

KRQRUDULD DQG�RU H[SHQVH UHLPEXUVHPHQW WR YLVLWLQJ

LQVWUXFWRUV� LW ZRXOG EH VLPLODUO\ DSSURSULDWH WR

H[WHQG VXFK FRQVLGHUDWLRQV WR D YLVLWLQJ (OGHU�

7R LQLWLDWH WKH SURFHVV RI GLDORJXH DQG SDUWLFLSDWLRQ� D

OHWWHU VKRXOG EH VHQW WR WKH ORFDO EDQG FRXQFLO

UHTXHVWLQJ (OGHU SDUWLFLSDWLRQ DQG LQGLFDWLQJ WKH UROH

WKH (OGHU ZRXOG KDYH ZLWKLQ WKH SURJUDP� 7KH EDQG

FRXQFLO PD\ WKHQ EH DEOH WR SURYLGH WKH QDPHV RI

SHUVRQV ZKR KDYH WKH UHFRJQL]HG NQRZOHGJH DQG VNLOOV

WKDW ZRXOG PHHW \RXU VSHFLILF QHHGV� ,W LV

UHFRPPHQGHG WKDW SULRU FRQVXOWDWLRQ RFFXU ZLWK WKH

(OGHU WR VKDUH H[SHFWDWLRQV IRU OHDUQLQJ RXWFRPHV�

)ULHQGVKLS &HQWUHV DFURVV WKH SURYLQFH DUH DFWLYH DW

WKH FRPPXQLW\ OHYHO DQG RIWHQ SUHVHQW

FXOWXUDOZRUNVKRSV DQG DFWLYLWLHV LQ FR�RSHUDWLRQ ZLWK

(OGHUV DQG RWKHU UHFRJQL]HG UHVRXUFH SHRSOH� 7HDFKHUV

DQG VFKRROV PD\ ZLVK WR FRQWDFW WKH IROORZLQJ WR

LQLWLDWH GLVFXVVLRQV�

'LUHFWRU RI (GXFDWLRQ

0HDGRZ /DNH 7ULEDO &RXQFLO

%R[ ����

0HDGRZ /DNH� 6�0 �9� ��������

'LUHFWRU RI (GXFDWLRQ

<RUNWRQ 7ULEDO $GPLQLVWUDWLRQ

3�2� %R[ ���

%URDGYLHZ� 6�* �.� ��������

'LUHFWRU RI (GXFDWLRQ

3ULQFH $OEHUW 7ULEDO &RXQFLO

3�2� %R[ ����

3ULQFH $OEHUW� 6�9 �6� ��������

'LUHFWRU RI (GXFDWLRQ

6DVNDWRRQ 'LVWULFW 7ULEDO &RXQFLO

��� &DUGLQDO &UHVFHQW

6DVNDWRRQ� 6�/ �+� ��������

��������

'LUHFWRU RI (GXFDWLRQ

%DWWOHIRUGV 7ULEDO &RXQFLO

��� � ���QG 6WUHHW

1RUWK %DWWOHIRUG� 6�$ �&� ��������

(GXFDWLRQ &RRUGLQDWRU

&RQIHGHUDWLRQ RI 7ULEDO 1DWLRQV

�� ��UG 6WUHHW :HVW
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