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6XPPDU\

7KLV� SDSHU� IRFXVHV� RQ� WKH� SURGXFWLRQ� RI� SRYHUW\� NQRZOHGJH� WKURXJK� PHDVXUHPHQW� DQG� DVVHVVPHQW�

SURYLGLQJ� DQ� RYHUYLHZ� RI� FRQWHPSRUDU\� SRYHUW\� DVVHVVPHQW� DSSURDFKHV�� DQG� WKH� LVVXHV� DQG� GLOHPPDV

LQYROYHG�LQ�DSSO\LQJ�WKHP�LQ�WKH�FRQWH[W�RI�SRYHUW\�UHGXFWLRQ�SROLF\�SURFHVVHV��6HFWLRQ�2QH�H[DPLQHV�WKH

SROLF\�SURFHVV�LQ�RUGHU�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�SRYHUW\�NQRZOHGJH�DQG�SROLF\�FKDQJH��,W

ORRNV�DW�WKH�ZD\�WKDW�OHJLWLPDWH�NQRZOHGJH�LV�IUDPHG�LQ�WKH�SROLF\�SURFHVV�²�WUDGLWLRQDOO\��DV�WKH�GRPDLQ�RI

WHFKQLFDO�H[SHUWV��ZKR�UHGXFH�FRPSOH[�SKHQRPHQD�WR�PHDVXUDEOH�YDULDEOHV�²�DQG�KRZ�WKH�IUDPH�FKDQJHV

LI�SROLF\�LV�XQGHUVWRRG�GLIIHUHQWO\��DV�D�PRUH�FKDRWLF�SURFHVV�ZLWK�PXOWLSOH�DFWRUV�LQYROYHG��6HFWLRQ�7ZR

H[DPLQHV�WZR�EURDG�TXHVWLRQV�²�¶ZKDW�LV�SRYHUW\"·�DQG�¶ZK\�PHDVXUH�LW"·��7KH�GLVFXVVLRQ�IRFXVHV�RQ�WKH

HPHUJHQFH�RI�DQ�DSSDUHQW�FRQVHQVXV�DPRQJVW�LQWHUQDWLRQDO�GHYHORSPHQW�DFWRUV�FRQFHUQLQJ�ZKDW�SRYHUW\

LV�� DQG� DUJXHV� WKDW� WKLV� FRQVHQVXV� REVFXUHV� LQWHQVH� DQG�ZLGH�UDQJLQJ� GHEDWHV� FRQFHUQLQJ� KRZ� SRYHUW\

VKRXOG�EH�PHDVXUHG��6HFWLRQ�7KUHH�IRFXVHV�RQ�WKH�UDQJH�RI�PHWKRGRORJLHV�ZKLFK�DUH�DYDLODEOH�IRU�SRYHUW\

DVVHVVPHQW�� DQG� H[DPLQHV� WKH� G\QDPLFV� RI� FKRLFH� EHWZHHQ� GLIIHUHQW� DSSURDFKHV�� :H� SD\� SDUWLFXODU

DWWHQWLRQ�WR�GLVFXVVLQJ�KRXVHKROG�VXUYH\V�DQG�SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQWV��DQG�GLVFXVV�WKH�DSSDUHQW

FRQWUDGLFWLRQV�ZKLFK�DULVH�IURP�WKH�GLIIHUHQW�HSLVWHPRORJLFDO�KHULWDJHV�RI�HDFK��,Q�WKH�ILQDO�VHFWLRQ��LQ�WZR

FDVH�VWXGLHV��ZH�H[DPLQH�KRZ�LQWHUQDWLRQDO�GHYHORSPHQW�DFWRUV�ZLWK�YHU\�GLIIHUHQW�REMHFWLYHV��WKH�:RUOG

%DQN�DQG�2[IDP��XVHG�D�UDQJH�RI�LQIRUPDWLRQ�DERXW�SRYHUW\�LQ�WKH�FRQVWUXFWLRQ�RI�WKHLU�SROLF\�PHVVDJHV�

7KH� FDVH� VWXGLHV� FRQILUP� WKH� DUJXPHQW� WKDW�� GHVSLWH� WKH� UDQJH� RI� WHFKQLFDO� FKRLFHV� ZKLFK� LQIRUP� WKH

SUDFWLFH�RI�SRYHUW\�DVVHVVPHQW��WKH�ZD\�WKDW�SROLF\�LV�IRUPXODWHG�PHDQV�WKDW�LW�LV�WKH�VLWXDWHG�DJHQF\�DQG

REMHFWLYHV� RI� SROLF\� DFWRUV� WKHPVHOYHV� WKDW� DUH� SHUKDSV� WKH�PRVW� LPSRUWDQW� FRPSRQHQW� LQ� VKDSLQJ� WKH

SROLF\�QDUUDWLYHV�WKDW�WKH\�SXW�IRUZDUG�



LY



Y

&RQWHQWV

6XPPDU\ LLL

$FNQRZOHGJHPHQWV YL

,QWURGXFWLRQ �

6HFWLRQ�RQH

7KH�SROLF\�SURFHVV �

6HFWLRQ�WZR

3RYHUW\�DVVHVVPHQW��VKLIWLQJ�IURQWLHUV �

6HFWLRQ�WKUHH

7KH�G\QDPLFV�RI�PHWKRGRORJLFDO�FKRLFH ��

6HFWLRQ�IRXU

3RYHUW\�NQRZOHGJH�LQ�SROLF\�GRFXPHQWV ��

&RQFOXVLRQ ��

%LEOLRJUDSK\ ��

&DVH�VWXGLHV

&DVH�VWXG\�� :KDW�LV�KDSSHQLQJ�WR�SRYHUW\�LQ�8JDQGD"�,QWHUSUHWLQJ�GDWD�RQ�SRYHUW\

WUHQGV ��

&DVH�VWXG\�� 7KH�2[IDP�3RYHUW\�5HSRUW��:KHUH�GR�WKH�FULWLFV�RI�WKH�,QWHUQDWLRQDO

)LQDQFLDO�,QVWLWXWLRQV�JHW�WKHLU�SRYHUW\�NQRZOHGJH�IURP" ��

&DVH�VWXG\�� 3RYHUW\�NQRZOHGJH�LQ�WKH�:RUOG�'HYHORSPHQW�5HSRUW��������

$WWDFNLQJ�3RYHUW\ ��

7DEOHV�DQG�ILJXUHV

)LJXUH�� $�S\UDPLG�RI�SRYHUW\�FRQFHSWV ��

7DEOH�� &RQWLQXD�DQG�GLFKRWRPLHV�LQ�DSSURDFKHV�WR�SRYHUW\�DVVHVVPHQW ��

7DEOH�� &RQVXPSWLRQ�SHU�DGXOW�HTXLYDOHQW�E\�GHFLOH��8JDQGD ��
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$FNQRZOHGJHPHQWV

7KH�DXWKRUV�JUDWHIXOO\�DFNQRZOHGJH�WKH�GHEDWHV�DQG�FULWLFDO�GLDORJXH�WKH\�KDYH�KDG�ZLWK�D�UDQJH�RI�SHRSOH

LQ�WKH�FRXUVH�RI�ZULWLQJ�WKLV�SDSHU�� LQ�SDUWLFXODU�FROOHDJXHV�LQ�WKLV�UHVHDUFK�SURMHFW��-RKQ�*DYHQWD��,'6��

$QGUHD�&RUQZDOO� �,'6���5RVHPDU\�2NHFK� �&RPPXQLW\�'HYHORSPHQW�5HVRXUFH�1HWZRUN��8JDQGD�� DQG

6DGH�7DLZR��&('$5�	�1,6(5��1LJHULD���:H�DUH�SDUWLFXODUO\�JUDWHIXO�WR�/XFLD�+DQPHU��'),'��IRU�KHU

FRQWULEXWLRQV� LQ� HDUO\� VWDJHV�� :H� DOVR� WKDQN� RXU� UHYLHZHUV� 5REHUW� &KDPEHUV� �,'6��� $QG\� 1RUWRQ

�'),'�2',��DQG�1NR\R�7R\R��,'6��IRU�WKHLU�XVHIXO�FRPPHQWV�
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,QWURGXFWLRQ

7KURXJKRXW�WKH�����V�WKH�ILHOG�RI�SRYHUW\�DVVHVVPHQW�JUHZ� LQ� LPSRUWDQFH�IRU�GRQRUV�DQG� WKHLU�SDUWQHU

JRYHUQPHQWV��7KH�PHWKRGV�DQG�DSSURDFKHV�DYDLODEOH� WR�GHYHORSPHQW�SUDFWLWLRQHUV� LQFUHDVHG��GLYHUVLILHG

DQG� FRQIURQWHG� QHZ� FKDOOHQJHV�� 7KUHH� VLJQLILFDQW� GHYHORSPHQWV� LQ� LQWHUQDWLRQDO� FR�RSHUDWLRQ� ²� WKH

UH�DIILUPDWLRQ�RI�SRYHUW\�UHGXFWLRQ�DV� LWV�RYHUDUFKLQJ�REMHFWLYH��� WKH�DQQRXQFHPHQW�RI� WKH�,QWHUQDWLRQDO

'HYHORSPHQW� 7DUJHWV� LQ� ����� E\� WKH� 'HYHORSPHQW� $VVLVWDQFH� &RPPLWWHH� RI� WKH� 2(&'�� DQG� WKH

LQWHUQDWLRQDO�ILQDQFLDO�LQVWLWXWLRQV·�ODXQFK�RI�WKH�3RYHUW\�5HGXFWLRQ�6WUDWHJ\�3DSHU�DV�WKH�QHZ�IUDPHZRUN

IRU�GHEW�UHOLHI�DQG�FRQFHVVLRQDO�PXOWLODWHUDO�OHQGLQJ�LQ�������²�FRQILUPHG�DQG�DFFHQWXDWHG�WKH�QHHG�RI�WKH

JOREDO�GHYHORSPHQW�FRPPXQLW\�DQG�QDWLRQDO�JRYHUQPHQWV�WR�DVVHVV�SRYHUW\�DQG�WUDFN�FKDQJHV�LQ�LWV�OHYHO

DQG�QDWXUH�RYHU�WLPH�

7KLV� SDSHU� LV� RQH� RI� WZR� FRQFHSWXDO� SDSHUV� SURGXFHG� LQ� WKLV� SURMHFW�� ZKLFK� H[DPLQH� WKH� UROH� RI

NQRZOHGJH� LQ� WKH� SURFHVV� RI� PDNLQJ� DQG� LPSOHPHQWLQJ� SRYHUW\� UHGXFWLRQ� SROLF\�� %RWK� SDSHUV� WDNH� D

VLPLODU�DSSURDFK�WR�WKH�SROLF\�SURFHVV��VXJJHVWLQJ�WKDW� LW� LV�PDGH�XS�RI�PXOWLSOH�VSDFHV� LQ�ZKLFK�D�ZLGH

UDQJH�RI� DFWRUV�VKDSH�SROLF\� WKURXJK� WKH� FRQVWUXFWLRQ� DQG� DSSOLFDWLRQ�RI�GLIIHUHQW� NLQGV�RI� NQRZOHGJH�

7KH�RWKHU�SDSHU��%URFN��&RUQZDOO�DQG�*DYHQWD�������ORRNV�EURDGO\�DW�VKLIWV�LQ�WKH�ZD\V�WKDW�NQRZOHGJH

DERXW�SRYHUW\�KDV�FRPH� WR�EH�DUWLFXODWHG�ZLWKLQ� WKH�GHYHORSPHQW�GLVFRXUVH��7KLV�SDSHU� IRFXVHV�RQ� WKH

SURGXFWLRQ� RI� SRYHUW\� NQRZOHGJH� WKURXJK� PHDVXUHPHQW� DQG� DVVHVVPHQW�� SURYLGLQJ� DQ� RYHUYLHZ� RI

FRQWHPSRUDU\�SRYHUW\�DVVHVVPHQW�DSSURDFKHV��DQG�WKH�LVVXHV�DQG�GLOHPPDV�LQYROYHG�LQ�DSSO\LQJ�WKHP�LQ

WKH�FRQWH[W�RI�SRYHUW\�UHGXFWLRQ�SROLF\�SURFHVVHV�

6HFWLRQ�2QH� H[DPLQHV� WKH�SROLF\�SURFHVV� LQ�RUGHU� WR�XQGHUVWDQG� WKH� UHODWLRQVKLS�EHWZHHQ�SRYHUW\

NQRZOHGJH�DQG�SROLF\�FKDQJH��,W�ORRNV�DW�WKH�ZD\�WKDW�OHJLWLPDWH�NQRZOHGJH�LV�IUDPHG�LQ�WKH�SROLF\�SURFHVV

²� WUDGLWLRQDOO\�� DV� WKH� GRPDLQ� RI� WHFKQLFDO� H[SHUWV�� ZKR� UHGXFH� FRPSOH[� SKHQRPHQD� WR� PHDVXUDEOH

YDULDEOHV�²�DQG�KRZ�WKH�IUDPH�FKDQJHV�LI�SROLF\�LV�XQGHUVWRRG�GLIIHUHQWO\��DV�D�PRUH�FKDRWLF�SURFHVV�ZLWK

PXOWLSOH�DFWRUV�LQYROYHG��7KLV�QHFHVVLWDWHV�XQGHUVWDQGLQJ�WKH�RULJLQDO�IUDPH�WR�VHH�ZK\�SDUWLFXODU�PHWKRGV

RI�SRYHUW\� DVVHVVPHQW�KDYH� FRPH� WR�GRPLQDWH� WKH� ILHOG�� ,W� DOVR� QHFHVVLWDWHV� XQGHUVWDQGLQJ�ZKDW� UHFHQW

PHWKRGRORJLFDO� LQQRYDWLRQV��SURPSWHG�E\�EURDGHU�FRQFHSWXDOLVDWLRQV�RI�SRYHUW\�� LPSO\�IRU� WKH�ZD\� WKDW

SRYHUW\�UHGXFWLRQ�SROLF\�FKDQJHV�

7KUHH� DVSHFWV� RI� D� ¶SROLF\� DV� SURFHVV·� DSSURDFK� DUH� KLJKOLJKWHG� DV� SDUWLFXODUO\� LPSRUWDQW� IRU� WKH

TXHVWLRQ� RI� NQRZOHGJH� FRQVWUXFWLRQ� WKURXJK� SRYHUW\� DVVHVVPHQW�� )LUVWO\�� SRZHU� DQG� SROLWLFV� DUH� DQ

LPSRUWDQW� FRPSRQHQW� RI� SROLF\�� ZKLFK� VKDSHV� QRW� RQO\� PHWKRGV� RI� SRYHUW\� DVVHVVPHQW�� EXW� ZKLFK

PHVVDJHV� EHFRPH� GRPLQDQW�� 6HFRQGO\�� GLVFRXUVHV�� ELDVHV� DQG� QDUUDWLYHV� DUH� LPSRUWDQW� SDUWV� RI� SROLF\

EHFDXVH�RI�WKHLU�UROH�LQ�VKDSLQJ�WKH�VHQVH�WKDW�LV�PDGH�RI�¶WUXWKV·�DERXW�SRYHUW\��7KLUGO\��GLIIHUHQW�DFWRUV

DQG�WKHLU�UHVSHFWLYH�DJHQF\�DUH�FHQWUDO�IDFWRUV�LQ�WKH�SROLF\�SURFHVV��DQG�WKH\�KDYH�DQ�LPSDFW�RQ�ZKDW�LV

PHDVXUHG�� DQG� KRZ�� $V� VXFK�� ZH� VXJJHVW� WKDW� SRYHUW\� DVVHVVPHQW� SURFHVVHV� DUH� VKDSHG� HTXDOO\� E\

WHFKQLFDO�IDFWRUV�DQG�LVVXHV�RI�SRZHU��SROLWLFV��GLVFRXUVH�DQG�DJHQF\��ZKLFK�DUH�PRUH�IUHTXHQWO\�¶XQVHHQ·�

                                                
� 6HH�'),'���������:RUOG�%DQN��������
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6HFWLRQ�7ZR�H[DPLQHV�WZR�EURDG�TXHVWLRQV�²�ZKDW� LV�SRYHUW\��DQG�ZK\�PHDVXUH� LW��7KH�GLVFXVVLRQ

IRFXVHV�RQ�WKH�HPHUJHQFH�RI�DQ�DSSDUHQW�FRQVHQVXV�DPRQJVW�LQWHUQDWLRQDO�GHYHORSPHQW�DFWRUV�FRQFHUQLQJ

ZKDW� SRYHUW\� LV�� DQG� DUJXHV� WKDW� WKLV� FRQVHQVXV� REVFXUHV� LQWHQVH� DQG�ZLGH�UDQJLQJ� GHEDWHV� FRQFHUQLQJ

KRZ�SRYHUW\�VKRXOG�EH�PHDVXUHG��7R�DQVZHU�WKH�TXHVWLRQ�¶ZK\�PHDVXUH�SRYHUW\"·��ZH�ORRN�DW�WKUHH�SROLF\

HYHQWV�²�WKH�DGRSWLRQ�RI�WKH�,QWHUQDWLRQDO�'HYHORSPHQW�7DUJHWV��WKH�3RYHUW\�5HGXFWLRQ�6WUDWHJ\�3DSHUV�

DQG�WKH�9RLFHV�RI�WKH�3RRU�LQLWLDWLYH�²�WR�VKRZ�KRZ�GLIIHUHQW�REMHFWLYHV�IRU�XQGHUWDNLQJ�SRYHUW\�DVVHVVPHQW

VKDSH�WKH�PHWKRGRORJLFDO�FKRLFHV�ZKLFK�GLIIHUHQW�SROLF\�DFWRUV�PDNH�

6HFWLRQ�7KUHH�IRFXVHV�RQ�WKH�UDQJH�RI�PHWKRGRORJLHV�ZKLFK�DUH�DYDLODEOH�IRU�SRYHUW\�DVVHVVPHQW��DQG

H[DPLQHV�WKH�G\QDPLFV�RI�FKRLFH�EHWZHHQ�GLIIHUHQW�DSSURDFKHV��:H�SD\�SDUWLFXODU�DWWHQWLRQ�WR�GLVFXVVLQJ

KRXVHKROG�VXUYH\V�DQG�SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQWV��ZKLFK�KDYH�EHFRPH�WKH�PDMRU�DSSURDFKHV�XVHG

LQ� DVVHVVLQJ�SRYHUW\� IRU�SROLF\�� DQG� H[SORUH� WKH� DSSDUHQW� FRQWUDGLFWLRQV�ZKLFK� DULVH� IURP� WKH� GLIIHUHQW

HSLVWHPRORJLFDO�KHULWDJHV�RI�HDFK��7KH�WZR�DSSURDFKHV�DUH�VLWXDWHG�LQ�GLVFXVVLRQ�RI�D�VHULHV�RI�GLFKRWRPLHV

ZKLFK� KDYH� HPHUJHG� LQ� WKH� OLWHUDWXUH� RQ� SRYHUW\� DVVHVVPHQW�� DQG� D� UDQJH� RI� FRQWH[WXDO� IDFWRUV� ZKLFK

LQIOXHQFH� PHWKRGRORJLFDO� FKRLFH�� 2XU� GLVFXVVLRQ� LV� LOOXVWUDWHG� E\� D� FDVH� VWXG\� IURP� 8JDQGD�� ZKHUH

FRQWURYHUV\� H[LVWHG� DERXW� WKH� DSSDUHQWO\� GLIIHUHQW� QDUUDWLYHV� RI� SRYHUW\� FKDQJH� ZKLFK� HPHUJHG� IURP

DQDO\VHV�RI�KRXVHKROG�VXUYH\�DQG�33$�ILQGLQJV��7KH�VHFWLRQ�FRQFOXGHV�ZLWK�DQ�H[DPLQDWLRQ�RI�WKH�LVVXHV

LQYROYHG�LQ�FRPELQLQJ�PHWKRGRORJLHV�IRU�SRYHUW\�DVVHVVPHQW�

,Q� WKH� ILQDO� VHFWLRQ�� RXU� GLVFXVVLRQ� UHWXUQV� WR� WKH� LVVXHV� UDLVHG� E\� WDNLQJ� D� SURFHVV�EDVHG� YLHZ� RI

SROLF\��+HUH�� LQ� WZR�FDVH�VWXGLHV��ZH�H[DPLQH�KRZ� LQWHUQDWLRQDO�GHYHORSPHQW�DFWRUV�ZLWK�YHU\�GLIIHUHQW

REMHFWLYHV��WKH�:RUOG�%DQN�DQG�2[IDP��XVHG�D�UDQJH�RI�LQIRUPDWLRQ�DERXW�SRYHUW\�LQ�WKH�FRQVWUXFWLRQ�RI

WKHLU�SROLF\�PHVVDJHV��7KH�FDVH�VWXGLHV�FRQILUP�WKH�DUJXPHQW�WKDW��GHVSLWH�WKH�UDQJH�RI�WHFKQLFDO�FKRLFHV

ZKLFK� LQIRUP�WKH�SUDFWLFH�RI�SRYHUW\�DVVHVVPHQW�� WKH�ZD\� WKDW�SROLF\� LV� IRUPXODWHG�PHDQV� WKDW� LW� LV� WKH

VLWXDWHG� DJHQF\� DQG� REMHFWLYHV� RI� SROLF\� DFWRUV� WKHPVHOYHV� WKDW� DUH� SHUKDSV� WKH� PRVW� LPSRUWDQW

FRPSRQHQW�LQ�VKDSLQJ�WKH�SROLF\�QDUUDWLYHV�WKDW�WKH\�SXW�IRUZDUG�



�

6HFWLRQ�RQH

7KH�SROLF\�SURFHVV

8QGHUVWDQGLQJ�KRZ�SRYHUW\�DVVHVVPHQW�PHWKRGV�DUH�UHODWHG�WR�SROLF\�FKDQJH�UHTXLUHV�DQ�XQGHUVWDQGLQJ�RI

WKH�SROLF\�SURFHVV�LWVHOI��7KLV�VHFWLRQ�ORRNV�DW�WKH�ZD\V�WKDW�SROLF\�KDV�EHHQ�FRQFHSWXDOLVHG�²�IURP�D�OLQHDU�

GLFKRWRPRXV� SURFHVV� RI� UDWLRQDO� GHFLVLRQ�PDNLQJ�� WR� FRPSOH[�� SROLWLFDO� SURFHVVHV� LQ� ZKLFK� SRZHU� DQG

DJHQF\�DUH�NH\�G\QDPLFV��7KLV�GLVFXVVLRQ�RI�WKH�SROLF\�SURFHVV�VLWXDWHV�WKH�VXEVHTXHQW�GLVFXVVLRQ�RI�WKH

HYROXWLRQ�DQG�G\QDPLFV�RI�FRQWHPSRUDU\�SRYHUW\�DVVHVVPHQW�LQ�ZLGHU�GHEDWHV�DERXW�KRZ�SROLF\�FKDQJHV

DQG�WKH�LQIOXHQFH�RI�NQRZOHGJH�RQ�VXFK�FKDQJH�

&RQFHSWXDO� VKLIWV� LQ� WKH� ZD\� WKDW� SROLF\� LV� XQGHUVWRRG� FDQ� EH� UHODWHG� WR� EURDGHU� FKDQJHV� LQ� WKH

PDLQVWUHDP�GHYHORSPHQW�SDUDGLJP�ZKLFK�KDV�LQFUHDVLQJO\�FRPH�WR�HPEUDFH�D�ZLGHU�UDQJH�RI�DFWRUV��DQG

WKHLU�DFWLYLWLHV�LQ�WKH�VSKHUH�RI�SROLF\�PDNLQJ��DV�SDUW�RI�WKH�GHYHORSPHQW�DJHQGD���&ORVHO\�OLQNHG�ERWK�WR

WKH� SROLF\� SURFHVV� DQG� WR� WKH� RSHUDWLRQDOLVDWLRQ� RI�PDLQVWUHDP� GHYHORSPHQW� SROLFLHV�� WKH� HYROXWLRQ� RI

SRYHUW\�DVVHVVPHQW�PHWKRGV�LV�IUDPHG�E\�WKHVH�EURDGHU�GLVFRXUVHV��7KH�QDWXUH�RI�WKLV�IUDPH�PHDQV�WKDW

FHUWDLQ�PHWKRGRORJLHV�DQG�W\SHV�RI�NQRZOHGJH�DUH�SULYLOHJHG��ZKLOH�RWKHUV�DUH�H[FOXGHG�

0DLQVWUHDP�GHYHORSPHQW�SROLF\� LV�URRWHG� LQ�D�SRVLWLYLVW�SDUDGLJP�RI�UDWLRQDO�GHFLVLRQ�PDNLQJ��7KH

OLQHDU� PRGHO� RI� SROLF\�PDNLQJ� ZKLFK� KDV� EHHQ� SUHYDOHQW� LQ� WKH� UKHWRULF� RI� SXEOLF� DGPLQLVWUDWLRQ� DQG

GHYHORSPHQW� VLQFH� WKH� ����V� LV� YDULRXVO\� GHVFULEHG� DV� GHFLVLRQ�RULHQWHG�� WRS�GRZQ�� UHO\LQJ� RQ� UDWLRQDO

DFWLRQV� LQ�GHFLVLRQ�PDNLQJ�DQG�LPSOHPHQWDWLRQ��DQG�UHVWLQJ�RQ�WKH�DVVXPSWLRQ�WKDW�DQ�RSWLPDO�SROLF\� LV

SRVVLEOH� �&OD\� DQG� 6FKDIIHU� ������ 6FKDIIHU� ������ .HHOH\� DQG� 6FRRQHV� ������� ,Q� WKH� DUHQD� RI� SRYHUW\

UHGXFWLRQ�� WKLV� LQVWUXPHQWDOLVW� YLHZ� RI� SROLF\� FUHDWHV� D� GHPDQG� IRU� D� SDUWLFXODU� NLQG� RI� NQRZOHGJH�

GHVFULEHG�E\��\HQ��ZKR�QRWHV�WKDW�¶DFFRUGLQJ�WR�WKH�UXOHV�RI�WKH�JDPH��WKH�SRRU�GHVHUYLQJ�KHOS�KDYH�WR�EH

LGHQWLILHG�VR�DV�WR�HQVXUH�VRPH�NLQG�RI�´IDLUµ�DOORFDWLRQ�RI�UHVRXUFHV·���\HQ�����������,Q�RUGHU�WR�DFKLHYH

WKH� LGHQWLILFDWLRQ� RI� WKH� SRRU�� SROLF\�PDNHUV� DQG� EXUHDXFUDWV� KDYH� UHTXLUHG� SRYHUW\� NQRZOHGJH� ZKLFK

UHGXFHV� ¶WKH� FRPSOH[� LVVXH� RI� SRYHUW\� WR� D� IHZ�PDQDJHDEOH� YDULDEOHV�·� �RS�� FLW��� ZKLFK� DUH� E\� GHILQLWLRQ

PHDVXUDEOH�

7RS�GRZQ�PRGHOV�RI�SROLF\�SODFH� D� VWURQJ� HPSKDVLV�RQ� WHFKQLFDO� H[SHUWLVH� DQG� WKH�SURGXFWLRQ�RI

JHQHUDOLVHG��XQLYHUVDOLVDEOH�VWDWHPHQWV��.QRZOHGJH�LQ�WKLV�PRGHO�LV�VHHQ�DV�D�UHVRXUFH��WR�EH�PRELOLVHG�WR

LQIOXHQFH�SROLF\�GHEDWHV�DERXW�SUHVFULSWLRQ�DQG�LPSOHPHQWDWLRQ�²�ZKDW�RXJKW�WR�EH�GRQH�DQG�KRZ�WR�GR�LW

�:X\WV��0DFNLQWRVK� HW�DO��������*DYHQWD�DQG�&RUQZDOO��������7KH�PRGHO�KDV�HPHUJHG� IURP�D�SRVLWLYLVW

YLHZ�RI�NQRZOHGJH��LQ�ZKLFK�VFLHQFH�LV�SHUFHLYHG�DV�VXSHULRU�EHFDXVH�RI�LWV�FODLPV�WR�REMHFWLYLW\��*DYHQWD

������

.DSODQ� DUJXHV� WKDW� SRVLWLYLVW� PRGHOV� RI� NQRZOHGJH� UHTXLUH� VFLHQWLILF� GLVFLSOLQH� WR� EH� EDVHG� RQ� D

ULJRURXV� PHWKRGRORJ\�� WR� PDNH� HPSLULFDO� JHQHUDOLVDWLRQV� EDVHG� RQ� REVHUYHG� XQLIRUPLWLHV�� DQG� GHYLVH

JHQHUDO�ODZV�ZKLFK�H[SODLQ�WKH�HPSLULFDO�JHQHUDOLVDWLRQV��.DSODQ��������5HTXLUHPHQWV�IRU�WKH�SURGXFWLRQ

                                                
� 6HH�%URFN��&RUQZDOO�DQG�*DYHQWD��������IRU�D�GHWDLOHG�RYHUYLHZ�RI�SRVW�ZDU�GHYHORSPHQW�GLVFRXUVHV�
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RI�WKLV�IRUP�RI�NQRZOHGJH�KDYH�KDG�D�VWURQJ�LQIOXHQFH�RQ�FRQYHQWLRQDO�PHDVXUHV�RI�SRYHUW\��SDUWLFXODUO\

ZLWKLQ�HFRQRPLFV��DQG�KDYH�GRQH�PXFK�WR�VKDSH�WKH�ILHOG�RI�SRYHUW\�DVVHVVPHQW�

6HYHUDO�DXWKRUV�KDYH�DUJXHG�WKDW�UHGXFWLRQLVP�FKDUDFWHULVHV�WKH�GHPDQGV�RI�SRZHUIXO�SROLF\�PDNLQJ

LQVWLWXWLRQV� IRU� WKH�SURGXFWLRQ�RI� SRYHUW\� NQRZOHGJH��1XVWDG� DQG� 6HQGLQJ�� IRU� H[DPSOH�� QRWH� KRZ� WKH

:RUOG�%DQN·V�SURGXFWLRQ�RI�SRYHUW\�GDWD� LV�VKDSHG�E\� WKH�GHPDQG�IRU� LQIRUPDWLRQ�WKDW� LV�GLJHVWLEOH�E\

GHFLVLRQ�PDNHUV��PRVWO\�HFRQRPLVWV� �1XVWDG�DQG�6HQGLQJ��������6LPLODUO\��0RRUH�VXJJHVWV� WKDW� WKH�ZD\

¶SROLWLFDO�DQDO\VLV·�LV�XQGHUWDNHQ�IRU�SRYHUW\�UHGXFWLRQ�SROLF\�DQG�WKH�PHWKRGV�LW�XVHV�²�DOJHEUD��VWDWLVWLFV

DQG�HFRQRPHWULFV�²�DUH�VKDSHG�E\� WKH�QHHG� WR�DGGUHVV� DXGLHQFHV�XVHG� WR� WDONLQJ�DERXW�SXEOLF�SROLF\� LQ

HFRQRPLVWLF�WHUPV��0RRUH��������3URSRQHQWV�RI�FRPELQHG�PHWKRGRORJLFDO�DSSURDFKHV�WR�SROLF\�UHVHDUFK

DUH�XQHTXLYRFDO�LQ�DVVHUWLQJ�WKDW�TXDQWLWDWLYH�DSSURDFKHV�KDYH�WUDGLWLRQDOO\�GRPLQDWHG�WKH�ILHOG��%UDQQHQ

DWWULEXWHV� WKH� ¶ORQJ�HVWDEOLVKHG� SUHIHUHQFH·� RI� 1RUWKHUQ� JRYHUQPHQW� SROLF\�PDNHUV� DQG� VRFLDO� SROLF\

UHVHDUFKHUV�IRU�WKH�TXDQWLWDWLYH�SDUDGLJP�WR�SROLF\�PDNHUV·�DVVXPSWLRQ�WKDW�GDWD�SURYLGHG�E\�TXDQWLWDWLYH

PHWKRGV�DUH�¶TXLQWHVVHQWLDOO\�QHXWUDO� LQ�D�SROLWLFDO�RU�YDOXH�VHQVH·� ������ WKDW�WKH� ¶UHVHDUFKHU�DV�WHFKQLFLDQ·

SURYLGHV� WKHP�DQG�WKH�SROLF\�PDNHUV�GHFLGH�KRZ� WKH\�DUH� WR�EH� LQWHUSUHWHG� DQG�XVHG��5HVHDUFKHUV�� VKH

FRQWHQGV�� FRPSRXQG� WKLV� ELDV� DPRQJ� SROLF\�PDNHUV� E\� RIWHQ� DVVXPLQJ� WKDW� TXDOLWDWLYH� DSSURDFKHV� DUH

XQDFFHSWDEOH�WR�WKHP��%UDQQHQ�����������

7KH� IRFXV� RQ� H[SHUW� NQRZOHGJH� LQ� WKH� SROLF\� SURFHVV� LV� KLJKO\� FRQJUXHQW� ZLWK� HDUO\

FRQFHSWXDOLVDWLRQV�RI�GHYHORSPHQW�DQG�SRYHUW\�UHGXFWLRQ�DV�HVVHQWLDOO\� WHFKQLFDO�SUREOHPV��,Q�ERWK�� WKH

UROH�RI�H[SHUWV�LV�VHHQ�DV�FULWLFDO�WR�WKH�SURFHVV�RI�PDNLQJ�UDWLRQDO��HYLGHQFH�EDVHG�GHFLVLRQV�LQ�SROLF\�DQG

SODQQLQJ��7KHUH� LV� DQ� LPSOLFLW� HTXDWLRQ� LQ� WKLV� XQGHUVWDQGLQJ��ZKLFK� LV� WKDW� EHWWHU� LQIRUPDWLRQ� OHDGV� WR

EHWWHU�SROLF\��7KH�GHPDQG�IRU�PRUH�UHILQHG�WRROV�WR�SURGXFH�¶EHWWHU·�LQIRUPDWLRQ�KDV�EHHQ�D�PDMRU�GULYHU

RI�PHWKRGRORJLFDO�LQQRYDWLRQ�LQ�PDLQVWUHDP�SRYHUW\�DVVHVVPHQW�

:H� WDNH� DV� RXU� VWDUWLQJ� SRLQW� WKH� PHWKRGRORJLFDO� G\QDPLFV� ZKLFK� VXUURXQG� WKH� SURGXFWLRQ� RI

FRQYHQWLRQDO� SRYHUW\� LQIRUPDWLRQ� IRU� SROLF\�PDNLQJ��$GRSWLQJ� WKLV� SHUVSHFWLYH� KLJKOLJKWV� WKH� ZD\� WKDW

PHWKRGRORJLHV�KDYH�HYROYHG�LQ�WDQGHP�ZLWK�EURDGHQLQJ�FRQFHSWXDOLVDWLRQV�RI�SRYHUW\��2XU�GLVFXVVLRQ�RI

PHWKRGRORJLFDO� HYROXWLRQ� LQ� SRYHUW\� DVVHVVPHQW� LV� VLWXDWHG� LQ� DQ� XQGHUVWDQGLQJ� RI� WKH� SROLF\� SURFHVV

ZKLFK� HPSKDVLVHV� WKH� UHODWLRQVKLS�EHWZHHQ� NQRZOHGJH� SURGXFWLRQ� DQG� WKH� DJHQF\� RI� D� EURDG� UDQJH� RI

SROLF\�DFWRUV��7KLV�UHYHDOV�WKDW�¶SRYHUW\�NQRZOHGJH·�LV�FRQYHQWLRQDOO\�XQGHUVWRRG�DV�PHDVXUDEOH�GDWD��DQG

DOORZV�XV�WR�KLJKOLJKW�PRPHQWV�ZLWKLQ�SROLF\�SURFHVVHV�ZKHUH�SROLF\�PDNHUV·�GHPDQGV�IRU�PRUH�DFFXUDWH

LQIRUPDWLRQ��EDFNHG�XS�E\� WKH� OHJLWLPDWLQJ�IRUFHV�RI� HPSLULFLVP�DQG�UHSOLFDELOLW\��PD\�FUHDWH� VSDFHV� IRU

WKH�DUWLFXODWLRQ�RI�RWKHU�GRPDLQV�RI�NQRZOHGJH�ZKLFK�KDYH�RIWHQ�EHHQ�H[FOXGHG�IURP�WKH�SROLF\�SURFHVV�

6XFK�GRPDLQV�RI�NQRZOHGJH� LQFOXGH� WKDW�ZKLFK�DULVHV� IURP�WKH�SUDFWLFH�RI�SROLF\� LPSOHPHQWDWLRQ�

5LVW� VXJJHVWV� WKDW� DOWKRXJK� WKHUH� LV� DQ� LQFUHDVLQJO\� ZLGH� UDQJH� RI� PHWKRGRORJLHV� XVHG� LQ� UHVHDUFK� IRU

SROLF\��WKHVH�DUH�PRWLYDWHG�E\�WKH�SXUVXLW�RI�WHFKQLFDO�DGHTXDF\�LQ�WKH�VXSSO\�RI�UHOHYDQW�LQIRUPDWLRQ�WR

SROLF\�PDNHUV�� WR� WKH� GHWULPHQW� RI� FRQFHUQV� ZLWK� LPSOHPHQWDWLRQ� �5LVW� ������� 6HFRQGO\�� WKHUH� LV� WKH
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GRPDLQ�RI�ZKDW�PD\�EH�EURDGO\�GHVFULEHG�DV�¶ORFDO�SHRSOH·V�NQRZOHGJH·���+DUSHU��GLVFXVVLQJ�WKH�YDOLGLW\�RI

ZKDW� VKH� IUDPHV� DV� ¶JUDVVURRWV� H[SHULHQFH� DQG� LVRODWHG� WHVWLPRQ\·�� VXJJHVWV� WKDW� VXFK� NQRZOHGJH� LV

URXWLQHO\� H[FOXGHG� IURP� SROLF\� SURFHVVHV� EHFDXVH� LW� FDQQRW� EH� JHQHUDOLVHG� RU� IRUP� WKH� EDVLV� RI

H[WUDSRODWLRQ� �+DUSHU� �������7KH� G\QDPLFV� RI� DOWHUQDWLYH� QDUUDWLYHV� RI� SRYHUW\�� DQG� WKHLU� LQIOXHQFH� RQ

PDLQVWUHDP�GHYHORSPHQW�SROLF\��DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�WKH�VHFRQG�FRQFHSW�SDSHU�RI�WKH�FXUUHQW

UHVHDUFK��%URFN��&RUQZDOO�DQG�*DYHQWD�������

3DUWO\�DV�D�UHVSRQVH�WR�WKH�SHUFHLYHG�H[FOXVLRQ�RI�VRPH�NLQGV�RI�NQRZOHGJH�IURP�SRYHUW\�DVVHVVPHQW

SURFHVVHV�� WKH� UHFHQW� HYROXWLRQ� RI� FRQYHQWLRQDO� SRYHUW\� DVVHVVPHQW� PHWKRGRORJLHV� KDV� LQFUHDVLQJO\

LQFOXGHG� PHWKRGRORJLFDO� LQQRYDWLRQV� ZKLFK� DWWHPSW� WR� FKDOOHQJH� H[FOXVLRQ�� ZKLOVW� VLPXOWDQHRXVO\

FRQVWUXFWLQJ� NQRZOHGJH� LQ� D� IRUP� ZKLFK� PHHWV� WKH� GHPDQGV� RI� SROLF\�PDNHUV�� 7KHVH� FRPELQDWLRQV

LQFOXGH�VHFRQG�JHQHUDWLRQ�33$V��GHVLJQHG�QRW�RQO\�WR�SURYLGH� ¶QRQ�H[SHUW·�NQRZOHGJH�WR�SROLF\�PDNHUV

EXW� WR�FUHDWH�QHWZRUNV�RI�SUR�SRRU�SROLF\�DFWRUV�ZKR�DUH�HQJDJHG� LQ�SURFHVVHV�RI� LPSOHPHQWDWLRQ�� DQG

DWWHPSWV� WR� HVWDEOLVK�PXOWL�VWDNHKROGHU� SDUWLFLSDWRU\�PRQLWRULQJ� RI� 3RYHUW\�5HGXFWLRQ� 6WUDWHJ\� 3DSHUV�

$OWKRXJK�WKH�QRWLRQ�RI�SRYHUW\�DV�D�PHDVXUDEOH�SKHQRPHQRQ�FRQWLQXHV�WR�XQGHUSLQ�GHYHORSPHQW�SROLF\�

DQ�LQFUHDVLQJO\�ZLGH�UDQJH�RI�YRLFHV�LV�LQIOXHQFLQJ�GHFLVLRQV�DERXW�ZKDW�LV�WKH�EHVW�DSSURDFK�WR�DVVHVVLQJ�LW

DQG� DERXW� WKH� UHODWLYH� LPSRUWDQFH� RI� DVVHVVPHQW� DPRQJ� WKH� IXOO� UDQJH� RI� SRVVLEOH� UHVSRQVHV� WR� WKH

FKDOOHQJH�RI�SRYHUW\�UHGXFWLRQ�

7UDGLWLRQDO�PRGHOV�RI�SROLF\�PDNLQJ��DV�ZHOO�DV�IDYRXULQJ�SDUWLFXODU�NLQGV�RI�NQRZOHGJH�RYHU�RWKHUV�

DOVR�WHQG�WR�REVFXUH�WKH�H[WHQW�WR�ZKLFK�SROLF\�LV�VKDSHG�WKURXJK�LQWHUDFWLRQV�EHWZHHQ�YDULRXV�DFWRUV�DW

PXOWLSOH�OHYHOV�RI�WKH�SROLF\�SURFHVV���)RU�WKH�SXUSRVHV�RI�VLWXDWLQJ�RXU�GLVFXVVLRQ�RI�SRYHUW\�DVVHVVPHQW

PHWKRGRORJLHV��ZH�KLJKOLJKW�KHUH�WKUHH�HOHPHQWV�RI�D�SURFHVV�EDVHG�YLHZ�RI�SROLF\�ZKLFK�KDYH�SDUWLFXODU

UHOHYDQFH�WR�WKH�SRYHUW\�UHGXFWLRQ�DUHQD��DQG�GLVFXVV�WKHLU�LPSRUWDQFH�IRU�PHWKRGRORJLFDO�HYROXWLRQ�

)LUVWO\�� WKHUH� LV� WKH� DUJXPHQW� WKDW� SRZHU� DQG� SROLWLFV� DUH� LPSRUWDQW� FRPSRQHQWV� RI� SROLF\��0DQ\

DOWHUQDWLYH� YLVLRQV� RI� WKH� SROLF\� SURFHVV� HPSKDVLVH� WKH� LPSRUWDQFH� RI� SRZHU�� 7KHVH� UDQJH� IURP� WKRVH

ZKLFK�KDYH�IRFXVHG�RQ�SROLWLFDO�SRZHU�UHODWLRQVKLSV�EHWZHHQ�GLIIHUHQW�LQWHUHVWV�LQ�D�SROLF\�SURFHVV��&OD\

DQG� 6FKDIIHU� ������� WR� WKRVH� ZKLFK� VXJJHVW� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ� SRZHU� DQG� NQRZOHGJH� LV� DQ

LQWHJUDO� SDUW� RI� SROLF\� SURFHVVHV� �6KRUH� DQG� :ULJKW� ������� DQG� WKDW� LW� LV� FULWLFDO� WR� XQGHUVWDQG� WKH

PHFKDQLVPV� WKURXJK� ZKLFK� FHUWDLQ� YHUVLRQV� RI� ¶UHDOLW\·� DUH� ILOWHUHG� �&KDPEHUV� ������� 2WKHUV�� WDNLQJ� D

GLIIHUHQW� WKHRUHWLFDO� DSSURDFK� WR� WKH� LVVXH� RI� SRZHU�� VXJJHVW� WKDW� WKH� NH\� TXHVWLRQ� LV� KRZ� WR� FKDOOHQJH

GRPLQDQW�SRZHU�UHODWLRQV�LQ�RUGHU�WR�PDNH�SROLF\�SURFHVVHV�PRUH�UHVSRQVLYH�WR�FRPSOH[�� ORFDO�UHDOLWLHV�

7KLV�KDV�OHG�WR�D�IRFXV�RQ�LVVXHV�RI�JRYHUQDQFH�DQG�SROLF\��DQG�WKH�SUREOHPDWLVDWLRQ�RI�SROLF\�LWVHOI��6KRUH

DQG�:ULJKW�������.HHOH\�DQG�6FRRQHV��������,Q�WKH�DUHQD�RI�SRYHUW\�UHGXFWLRQ�SROLF\��ZH�IRFXV�LQ�6HFWLRQ

                                                
� 7KHUH� LV� D�ZLGH� UDQJH� RI� OLWHUDWXUH� GLVFXVVLQJ� WKH� UROH� RI� LQGLJHQRXV� WHFKQLFDO� NQRZOHGJH� DQG� UXUDO� SHRSOH·V

NQRZOHGJH�LQ�GHYHORSPHQW�SROLF\��6HH�IRU�H[DPSOH�+REDUW��������DQG�6FRRQHV�DQG�7KRPSVRQ��������
� ¶6HFRQG�JHQHUDWLRQ·�33$V�>«@�KDYH�PRYHG�DZD\�IURP�D�SULPDU\�DQG�VROH�IRFXV�RQ�LQIRUPDWLRQ�JHQHUDWLRQ�WR

SD\�JUHDWHU�DWWHQWLRQ�WR�TXHVWLRQV�RI�HQJDJHPHQW��RZQHUVKLS�DQG�LPSDFW��$�ZLGHU�VSHFWUXP�RI�DFWRUV�KDYH�EHHQ
GUDZQ� LQWR� WKHVH� SURFHVVHV�� ZKLFK� SODFH� DV�PXFK� HPSKDVLV� RQ� WKH� LPSDFW� RI� WKHLU� OHDUQLQJ� RQ� WKHLU� DJHQF\
ZLWKLQ�WKH�SROLF\�SURFHVV�DV�RQ�WKH�LQIRUPDWLRQ�WKDW�LV�SURGXFHG·��&RUQZDOO�����������

� .HHOH\� DQG� 6FRRQHV� ������� SUHVHQW� D� YHU\� FRPSUHKHQVLYH� VXUYH\� RI� WKH� OLWHUDWXUH� RQ� HQYLURQPHQWDO� SROLF\
SURFHVVHV��RXWOLQLQJ�D�PXOWL�OHYHO��PXOWL�DFWRU�DSSURDFK�WR�SROLF\�DQDO\VLV�
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7KUHH�RQ�WKH�TXHVWLRQ�¶ZK\�PHDVXUH�SRYHUW\"·�WR�LOOXPLQDWH�WKH�LVVXH�RI�SRZHU�DQG�SROLWLFV��7KH�UHVSRQVHV

RI�GLIIHUHQWO\�SRVLWLRQHG�SROLF\�DFWRUV�DUH�PHGLDWHG�WKURXJK�SRZHU�UHODWLRQV�DQG�DUWLFXODWHG�WKURXJK�WKHLU

FKRLFHV�DERXW�SRYHUW\�PHDVXUHPHQW�

6HFRQGO\��WKHUH�LV�WKH�QRWLRQ�WKDW�ZKDW�LV�VDLG�LQ�SROLF\�PDWWHUV��0DQ\�FRPPHQWDWRUV��DFFHSWLQJ�WKH

QRWLRQ�WKDW�SROLF\�DQG�GLVFRXUVH�DUH�FORVHO\�UHODWHG��LI�QRW�DQDORJRXV��KDYH�IRFXVHG�RQ�WKH�OLQJXLVWLF�GHYLFHV

HPSOR\HG� LQ� WKH� SROLF\� SURFHVV�� DQG� WKH� PHFKDQLVPV� WKURXJK� ZKLFK� GLVFRXUVHV� FKDQJH� �*DVSHU� DQG

$SWKRUSH��������6FKDIIHU�QRWHV�WKDW�HDFK�GLVFRXUVH�KDV�LWV�IDYRXUHG�GDWD�DQG�VWDWLVWLFV��DQG�WKDW�HDFK�KDV

SDUWLFXODU�SROLF\�DQG�SROLWLFDO�XVHV��6FKDIIHU��������7KHVH�GLVFXVVLRQV�RIIHU�LPSRUWDQW�GHSDUWXUHV�IURP�WKH

ZD\�WKDW�SROLF\�FKDQJH�²�DQG�WKH�UROH�RI�NQRZOHGJH�LQ�LW�²�LV�FRQFHSWXDOLVHG�LQ�WKH�PDLQVWUHDP�PRGHO�RI

GHYHORSPHQW�� ,Q� SODFH� RI� D� YHUVLRQ� RI� SROLF\� ZKHUH� H[SHUW�EDVHG� NQRZOHGJH� LV� SURYLGHG� WR� UDWLRQDO

GHFLVLRQ�PDNHUV��SROLF\�GLVFRXUVH�DQDO\VLV�VXJJHVWV�WKDW�ELDVHV��SUDFWLFHV�DQG�QDUUDWLYHV�DUH�DV�LQIOXHQWLDO�LQ

GHFLVLRQ�PDNLQJ� DV� ¶LQIRUPDWLRQ·� �$SWKRUSH� ������� 6HHLQJ� SROLF\� DV� GLVFRXUVH� LOOXPLQDWHV� VRPH� RI� WKH

SURFHVVHV�E\�ZKLFK�SDUWLFXODU�PHWKRGV�RI�SRYHUW\�DVVHVVPHQW�JDLQ�KHJHPRQ\��WKURXJK�WKHLU�DWWDFKPHQW�WR

SDUWLFXODU� QDUUDWLYHV� RI� FDXVH� DQG� HIIHFW�� ,W� DOVR� OD\V� WKH� FRQFHSWXDO� WHUUDLQ� IRU� OLQNLQJ� WKH� LVVXH� RI

PHWKRGRORJLFDO�FKRLFH�WR�WKH�FRQVWUXFWLRQ�RI�SROLF\�PHVVDJHV��&DVH�VWXGLHV� LQ�6HFWLRQV���DQG���SLFN�XS

WKLV� LVVXH�� H[DPLQLQJ� KRZ� WZR�SRYHUW\�SROLF\� GRFXPHQWV� FRQVWUXFW� YHU\� GLIIHUHQW� QDUUDWLYHV� RI� SRYHUW\

UHGXFWLRQ�IURP�VLPLODU�GDWD�VRXUFHV�

7KLUGO\�� LI� ZH� DFFHSW� QRW� RQO\� WKDW� ZKDW� LV� VDLG�PDWWHUV�� EXW� WKDW� SRZHU� DQG� SROLWLFV� DUH� GHILQLQJ

IRUFHV�LQ�GHWHUPLQLQJ�ZKDW�LV�VDLG��WKHQ�WKH�UROHV�RI�GLIIHUHQW�DFWRUV�DQG�WKHLU�SHUVSHFWLYHV�RQ�NQRZOHGJH

EHFRPH� PRUH� LPSRUWDQW� WR� XQGHUVWDQGLQJ� WKH� SROLF\� SURFHVV�� 5HVHDUFK� RQ� DFWRUV� LQYROYHG� LQ� SROLF\

SURFHVVHV��/RQJ�DQG�/RQJ�������HPSKDVLVHV�WKH�LPSRUWDQFH�RI�DJHQF\�DQG�DFWLRQ�LQ�FUHDWLQJ�NQRZOHGJH�

DQG� QRWHV� WKDW� H[SUHVVLRQV� RI� DJHQF\� UHVXOW� LQ� ERWK� LQWHQGHG� DQG� XQLQWHQGHG� RXWFRPHV�� ,Q� SRYHUW\

DVVHVVPHQW��WKLV�EHFRPHV�SDUWLFXODUO\�FRPSOH[�EHFDXVH�RI�WKH�ZLGHU�UDQJH�RI�DFWRUV�LQYROYHG��LPSO\LQJ�D

GHJUHH�RI�XQSUHGLFWDELOLW\�LQ�SROLF\��,W�DOVR�VXJJHVWV�KRZHYHU�WKDW�WKH�SROLF\�SURFHVV�PD\�EH�UHVSRQVLYH�WR

PXOWLSOH�ZD\V�RI�NQRZLQJ�DQG�NQRZOHGJH�FUHDWLRQ��)XUWKHU��FHUWDLQ�NLQGV�RI�DFWRU�ZKR�DUH�RIWHQ�H[FOXGHG

IURP� FRQYHQWLRQDO� PRGHOV� RI� WKH� SROLF\� SURFHVV� ²� EH� WKH\� ¶VWUHHW� OHYHO� EXUHDXFUDWV·� �/LSVN\� ������

H[WHQVLRQ�ZRUNHUV� �9HUVFKRRU�������RU�SRRU�SHRSOH�²�FDQ�KDYH� LQ� LQIOXHQFH� LQ� WHUPV�RI�QHZ� IRUPV�RI

LQVLJKW�DQG�DFWLRQ�

7KH�DQDO\VLV�RI�SROLF\�DV�SURFHVV�²�WKH�DFWLYLW\�RI�SHRSOH�DQG�RUJDQLVDWLRQV�LQ�HIIHFWLQJ�FKDQJH�²�OHDGV

WR� D� IRFXV� RQ� WKH� GLIIHUHQW� SROLF\� DFWRUV� LQYROYHG� LQ�SRYHUW\� UHGXFWLRQ��7KH� DJHQF\� RI� GLIIHUHQW� SROLF\

DFWRUV�LV�D�FUXFLDO�IDFWRU�LQ�XQGHUVWDQGLQJ�WKH�FRQVWUXFWLRQ�RI�NQRZOHGJH��DQG�WKH�¶XQVHHQ·�IDFWRUV�ZKLFK

PRWLYDWH� DQG� GLOXWH� WKH� WHFKQLFDO� FKRLFHV� RI� SROLF\�PDNLQJ�� ,Q� SROLF\� IRU� SRYHUW\� UHGXFWLRQ�� LVVXHV� RI

DJHQF\�KDYH�EHHQ�PDGH�PRUH�H[SOLFLW�E\�WKH�DGRSWLRQ�DQG�VSUHDG�RI�SDUWLFLSDWRU\�DSSURDFKHV�ZKLFK�DLP

WR�KDYH�D�ORQJ�WHUP�LPSDFW�RQ�WKH�ZD\�WKDW�LQIRUPDWLRQ�LV�XVHG�LQ�SROLF\��DQG�LQFUHDVH�WKH�DJHQF\�RI�WKH

SRRU�DQG�WKHLU�DOOLHV�LQ�VKDSLQJ�SROLF\��6LPXOWDQHRXVO\��HIIRUWV�WR�LPSOHPHQW�SDUWLFLSDWRU\�DSSURDFKHV�KDYH

IUHTXHQWO\�HQFRXQWHUHG�GLIILFXOWLHV�GXH�WR�WKH�UHVLGXDO�SRZHU�RI�UXOHV�DQG�QRUPV�DERXW�ZKDW�FRQVWLWXWHV

OHJLWLPDWH�NQRZOHGJH��7KH�FKDOOHQJHV�UDLVHG�DW�WKH�LQWHUIDFH�EHWZHHQ�VXUYH\�DQG�SDUWLFLSDWRU\�DSSURDFKHV

WR�SRYHUW\�DVVHVVPHQW�DUH�GLVFXVVHG�LQ�6HFWLRQ�)RXU�



�

:KDW�GR�WKHVH�WKUHH�LQVLJKWV��RIIHUHG�E\�DOWHUQDWLYH�YLHZV�RI�WKH�SROLF\�SURFHVV��LPSO\�IRU�WKH�VSHFLILF

FDVH�RI�WKH�UROH�RI�NQRZOHGJH�LQ�SRYHUW\�UHGXFWLRQ�SROLF\"�,VVXHV�OLNH�SRZHU�DQG�SROLWLFV��WKH�IUDPLQJ�RI

SRYHUW\�DQG�WKH�LPSRUWDQFH�RI�DFWRUV�DQG�DJHQF\�DUH�FHQWUDO�XQGHUO\LQJ�IDFWRUV�LQ�XQGHUVWDQGLQJ�KRZ�RQH

PHWKRG��RU�RQH�VHW�RI�ILQGLQJV�IURP�D�PXOWL�PHWKRG�VWXG\��SUHYDLO��)RFXVLQJ�RQ�VXFK�LVVXHV�KLJKOLJKWV�WKH

PHWKRGRORJLFDO� FKDOOHQJHV� LPSOLHG� E\� WKH� LQFUHDVHG� QHFHVVLW\� RI� LQFRUSRUDWLQJ� D� UDQJH� RI� YRLFHV� DQG

SHUVSHFWLYHV�LQ�XQGHUVWDQGLQJ�WKH�FDXVHV�DQG�HIIHFWV�RI�SRYHUW\��DQG�WKH�FRQWH[WXDO�SROLWLFDO�IDFWRUV�ZKLFK

DIIHFW�WKH�FKRLFH�DQ\�SROLF\�DFWRU�PDNHV�DERXW�SRYHUW\�DVVHVVPHQW�PHWKRGRORJLHV��)LQDOO\��WKH\�HPSKDVLVH

KRZ�WKH�SRZHU�UHODWLRQVKLSV�EHWZHHQ�GLIIHUHQW�DFWRUV�LQ�D�SROLF\�SURFHVV�PD\�SURGXFH�GLIIHUHQW�YHUVLRQV

RI�SRYHUW\�NQRZOHGJH�ZKLFK�DUH�QRW�QHFHVVDULO\�UHODWHG�WR�PHWKRGRORJLFDO�GLIIHUHQFH�

7KH� FRQWHPSRUDU\� DJHQGD� IRU�SRYHUW\� UHGXFWLRQ�SROLF\� IUDPHV� WKH� UHODWLRQVKLSV� EHWZHHQ� GLIIHUHQW

DFWRUV�LQ�D�SROLF\�SURFHVV�LQ�WKH�ODQJXDJH�RI�SDUWQHUVKLS�EHWZHHQ�PXOWLSOH�VWDNHKROGHUV��6RPH�H[SHULHQFH

VKRZV� WKDW� FRQFHQWUDWHG� HIIRUWV� DW� FUHDWLQJ�PXOWLSOH�VWDNHKROGHU� SDUWQHUVKLSV� FDQ� SURYLGH� WKH� VSDFH� LQ

SROLF\�SURFHVVHV�WR�PDNH�LPSRUWDQW�LQFUHPHQWDO�FKDQJHV�LQ�WKH�ZD\�WKDW�SRYHUW\�LV�XQGHUVWRRG�E\�D�YDULHW\

RI� DFWRUV� LQ� WKH� QDWLRQDO� SROLF\� DUHQD�� IURP� FHQWUDO� DQG� ORFDO� JRYHUQPHQW� WR� FLYLO� VRFLHW\� RUJDQLVDWLRQV

�7XUN��������+RZHYHU��WKH�VFHQDULR�SUHVHQWHG�LQ�%RRWK·V�GLVFXVVLRQ�RI�SDUWQHUVKLS�LQ�WKH�'$&�*XLGHOLQHV

IRU�3RYHUW\�5HGXFWLRQ��²�ZKHUH�SULRULWLHV�IRU�SDUWQHUVKLS�DUH�WKH�RSHQ�DQG�V\VWHPDWLF�VKDULQJ�RI�DQDO\WLF

ZRUN�EHWZHHQ�DOO�VWDNHKROGHUV�WRZDUGV�D�FROOHFWLYH�DVVHVVPHQW�RI�SRYHUW\��DQG�FORVH�ZRUNLQJ�SDUWQHUVKLSV

ZLWK�FRXQWU\�LQVWLWXWLRQV�DW�DOO�OHYHOV�²�EHJV�WKH�TXHVWLRQ�RI�KRZ�SRZHU�LPEDODQFHV�EHWZHHQ�VWDNHKROGHUV

PLJKW�VKDSH�WKH�RXWFRPH�RI�VXFK�DSSDUHQWO\�FRQVHQVXDO�SURFHVVHV��%RRWK�������

7KH�PXOWL�VWDNHKROGHU�SDUWQHUVKLS�PRGHO�RI�SRYHUW\�UHGXFWLRQ�SROLF\�PDNLQJ�DQG�LPSOHPHQWDWLRQ�²

DQG��E\� LPSOLFDWLRQ��RI�SRYHUW\� DVVHVVPHQW�PHWKRGV�²� SUHVXSSRVHV� WKDW� DOO� SROLF\� DFWRUV� KDYH� D� VLPLODU

LQYHVWPHQW� DQG� LQWHUHVW� LQ� HYLGHQFH�EDVHG� SROLF\�PDNLQJ�� 6RPH� UHVHDUFK� LQWR� SRYHUW\� UHGXFWLRQ� SROLF\

VXJJHVWV�WKDW�WKLV�LV�QRW�DOZD\V�WKH�FDVH��.DEDNFKLHYD·V�VWXG\�RI�SRYHUW\�SROLF\�LQ�%XOJDULD�LV�LOOXVWUDWLYH�LQ

WKLV�UHJDUG��VKH�DUJXHV�WKDW�PRVW�QDWLRQDO�SROLF\�LV�DVVXPSWLRQ�EDVHG�UDWKHU�WKDQ�HYLGHQFH�EDVHG��DQG�WKDW

SRYHUW\�VWXGLHV�KDYH�DOO�EHHQ�H[WHUQDOO\�ILQDQFHG�WR�PHHW�GRQRU�DJHQGDV��6KH�SRLQWV�WR�ZHDN�UHODWLRQVKLSV

DQG�ODFN�RI�OLQNDJHV�EHWZHHQ�UHVHDUFKHUV��GRQRUV�DQG�SROLF\�PDNHUV��DV�ZHOO�DV�EDUULHUV�RI�SURIHVVLRQDO�DQG

VSRNHQ� ODQJXDJH� �.DEDNFKLHYD��������+RVVDLQ·V�ZRUN�RQ� WKH� UROH�RI�SROLWLFDO� HOLWHV� LQ�SRYHUW\�SROLF\� LQ

%DQJODGHVK� VXJJHVWV� WKDW� LQWHUQDWLRQDO� FRQFHSWV� DQG� GHILQLWLRQV� RI� SRYHUW\� PD\� ODFN� WKH� SRWHQWLDO� WR

PRELOLVH�HOLWHV�LQ�VXSSRUW�RI�DQWL�SRYHUW\�SURJUDPPHV��DQG�WKXV�PD\�WKUHDWHQ�WKH�VXUYLYDO�RI�JRYHUQPHQWV

�+RVVDLQ�DQG�0RRUH�������

$OWKRXJK�WKH�:RUOG�%DQN·V�RZQ�UHVHDUFK�DOVR�UHFRJQLVHV�WKH�NLQG�RI�SROLWLFDO�DQG�FXOWXUDO�LVVXHV�SXW

IRUZDUG�E\�VXFK�FRPPHQWDWRUV�� LW�HPSOR\V�WKHP�LQ�VXSSRUW�RI�WKH� LPSRVLWLRQ�RI�HYLGHQFH�EDVHG�SROLF\�

PDNLQJ�DV�DQ�XQHTXLYRFDO��WHFKQLFDO�VROXWLRQ�

                                                
� '$&� LV� WKH� 'HYHORSPHQW� $VVLVWDQFH� &RPPLWWHH� RI� WKH� 2(&'� DQG� WKHUHIRUH� UHSUHVHQWV� WKH� YLHZV� DQG

SULRULWLHV�RI�WKH�PDMRU�ELODWHUDO�GRQRUV��7KHLU�*XLGHOLQHV�IRU�3RYHUW\�5HGXFWLRQ�DUH�DQ�LPSRUWDQW�UHSUHVHQWDWLRQ
RI�WKH�SRYHUW\�UHGXFWLRQ�QDUUDWLYHV�HPSOR\HG�E\�WKLV�JURXS�RI�SROLF\�DFWRUV



�

3ROLF\�DQDO\VLV�VKRXOG�EH�GULYHQ�E\�WKH�QHHGV�RI�SROLF\PDNHUV��7KH�SUREOHP�LV�WKDW�SROLF\PDNHUV�LQ

GHYHORSLQJ� FRXQWULHV� IUHTXHQWO\� GR� QRW� NQRZ�KRZ� WR� IUDPH�SROLF\� TXHVWLRQV� RU� XVH� WKH� UHVXOWV�RI

SROLF\� DQDO\VLV��$�FRPPRQ� WKHPH� LQ� WKH�FDVH�VWXGLHV� LV� WKH�QHHG� WR�FRQYLQFH�JRYHUQPHQW�RIILFLDOV

WKDW�GDWD�FDQ�HQKDQFH�SXEOLF�SROLF\�GHFLVLRQV�

�%ODQN�DQG�*URVK�����������

7KH� YLHZ� WKDW� JRYHUQPHQW� RIILFLDOV� VKRXOG� EH� FRQYLQFHG� RI� WKH� LQVWUXPHQWDOLW\� RI� SRYHUW\� NQRZOHGJH

LOOXVWUDWHV�DQ�REVFXULQJ�RI�WKH�SROLWLFDO�DQG�VRFLDO�G\QDPLFV�ZKLFK�RWKHU�FRPPHQWDWRUV�VXJJHVW�DUH�DW�SOD\

LQ�WKH�SROLF\�SURFHVV��,W�DOVR�IRFXVHV�KHDYLO\�RQ�WKH� ¶IRUPXODWLRQ·�VWDJH�RI�WKH�WZR�VWDJH� OLQHDU�PRGHO�RI

SROLF\��$GRSWLQJ�D�SURFHVV�DSSURDFK�WR�SROLF\��LQ�FRQWUDVW��LPSOLHV�D�IRFXV�RQ�LPSOHPHQWDWLRQ��,W�IXUWKHU

LPSOLHV� UHFRJQLVLQJ� WKH� PLFUR�SROLWLFV� RI� NQRZOHGJH� FRQVWUXFWLRQ� DW� GLIIHUHQW� PRPHQWV� RI� WKH� SROLF\

SURFHVV�

2XU�IRFXV�RQ�WKH�G\QDPLFV�RI�FKRLFH�LQ�SRYHUW\�DVVHVVPHQW�PHWKRGRORJLHV��LQ�WKH�UHPDLQGHU�RI�WKH

SDSHU�� SURYLGHV� D� ZLQGRZ� WKURXJK� ZKLFK� RQH� VHW� RI� XQGHUO\LQJ� VWUXFWXUHV� WKDW� DUH� DW� SOD\� LQ� SROLF\

IRUPXODWLRQ�FDQ�EH�YLHZHG�DQG�DQDO\VHG��DQG�DOORZV�GLVFXVVLRQ�RI�ZKLFK�YHUVLRQV�RI�¶SRYHUW\�NQRZOHGJH·

DUH�LQFOXGHG�DQG�H[FOXGHG�LQ�FRQWHPSRUDU\�SROLF\�SURFHVVHV��7KH�DJHQGD�VHWWLQJ�SRZHU�RI�LQVWLWXWLRQV�OLNH

WKH� :RUOG� %DQN� KDV� JLYHQ� ULVH� WR� D� KHJHPRQLF� IRFXV� RQ� PHDVXUHPHQW� ²� DQG� SDUWLFXODU� NLQGV� RI

PHDVXUHPHQW�PRUH�WKDQ�RWKHUV�²�DV�WKH�SULQFLSDO�DUWLFXODWLRQ�RI�SRYHUW\�NQRZOHGJH��:LWKLQ�WKLV�IUDPH�RI

PHDVXUHPHQW��DWWHPSWV�WR�PDNH�SROLF\�PRUH�UHVSRQVLYH�WR�WKH�QHHGV�DQG�NQRZOHGJHV�RI�SRRU�SHRSOH�KDYH

EHHQ� GLUHFWHG� WKURXJK� WKH� PHGLXP� RI� PHWKRGRORJ\�� 7KLV� FRQVWUXFWLRQ� DQG� FRQWHVWDWLRQ� RI� SRYHUW\

DVVHVVPHQW�PHWKRGRORJLHV�LV�WKH�VXEMHFW�RI�WKH�QH[W�VHFWLRQ�



�

6HFWLRQ�WZR

3RYHUW\�DVVHVVPHQW��VKLIWLQJ�IURQWLHUV

$� GRPLQDQW� FRQVHQVXV� QRZ� H[LVWV�� DW� D� UKHWRULFDO� OHYHO� DW� OHDVW�� DERXW� ZKDW� FDSWXUHV� WKH� HVVHQFH� RI

SRYHUW\�� 7KLV� EURDG� FRQVHQVXV� FDQ� EH� IRXQG� LQ� WKH� SXEOLFDWLRQV� RI� LQIOXHQWLDO� GHYHORSPHQW� DJHQFLHV

�'),'� ������ 1DUD\DQ�� &KDPEHUV� HW� DO�� ������ 81'3� ������ :RUOG� %DQN� ������� ,Q� EULHI�� SRYHUW\� LV

GHSULYDWLRQ�RU�LQVXIILFLHQF\�RI�RQH�RU�PRUH�GLPHQVLRQV�RI�ZHOOEHLQJ�RU�FDSDELOLW\��7KH�GLPHQVLRQV�VSDQ

PDWHULDO�VXVWHQDQFH��DFFHVV�WR�VWDWH�SURYLGHG�LQIUDVWUXFWXUH��VHFXUH�FRQWURO�RYHU�D�UDQJH�RI�W\SHV�RI�DVVHW

�SK\VLFDO�� KXPDQ�� VRFLDO�� HQYLURQPHQWDO��� SV\FKRORJLFDO�ZHOOEHLQJ�� SROLWLFDO� YRLFH� DQG� FKRLFHV� DERXW� WKH

IXWXUH��6RPH�FRPPHQWDWRUV� �H�J��0D\��������FRQWHVWLQJ� WKH� LGHD� WKDW� FRQVHQVXV�H[LVWV�� FLWH� H[DPSOHV�RI

DOWHUQDWLYH�YLHZV��EXW�WKH�YHU\�PDUJLQDOLW\�RI�WKHVH�VHUYHV�WR�FRQILUP�WKH�H[LVWHQFH�RI�D�FRQVHQVXV��UDWKHU

WKDQ�GLVSURYLQJ�LW�

7KH� IUDPLQJ� RI� DQ� DSSDUHQW� FRQVHQVXV� RQ� WKH� QDWXUH� RI� SRYHUW\� WHQGV� WR� REVFXUH� WKH� IDFW� WKDW

WHFKQLFDO� GHEDWHV� UDJH� RQ� DERXW� WKH� PHDVXUHPHQW� RI� LW�� %H\RQG� WKH� FRQVHQVXV�� GHWDLOV� DUH� PRUH

SUREOHPDWLF�� (VWDEOLVKLQJ� SUHFLVH� GHILQLWLRQV�� GHFLGLQJ� ZKLFK� ZHLJKW� WR� DFFRUG� GLIIHUHQW� GLPHQVLRQV� RI

SRYHUW\��� DQG� VHOHFWLQJ� PHWKRGV� IRU� PHDVXULQJ� WKHP�� DUH� DOO� FRQWHQWLRXV� �+DQPHU�� 3\DWW� HW� DO�� ������

0HDVXUHPHQW� GHFLVLRQV� KDYH� WR� EH� JXLGHG� E\� TXHVWLRQV� DERXW� H[DFWO\� ZKDW� LV� WR� EH� PHDVXUHG� ²� DQ

LQFUHDVLQJO\�YH[HG�LVVXH�DV�XQGHUVWDQGLQJV�RI�WKH�SKHQRPHQRQ�RI�SRYHUW\�KDYH�EURDGHQHG�²�DQG�E\�WKH

VSHFLILF�SXUSRVH�RI� D� JLYHQ�PHDVXUHPHQW� H[HUFLVH��2XU�GLVFXVVLRQ�RI�SRYHUW\� DVVHVVPHQW� DSSURDFKHV� LV

WKHUHIRUH�SUHIDFHG�ZLWK� D� UHYLHZ�RI� FXUUHQW� WKLQNLQJ�RQ�ZKDW� FRQVWLWXWHV�SRYHUW\�� DQG� UHODWHGO\��ZK\� LW

QHHGV�WR�EH�DVVHVVHG��,W�LV�IROORZHG�E\�D�PRUH�GHWDLOHG�FRQVLGHUDWLRQ�RI�FRQWHPSRUDU\�SRYHUW\�DVVHVVPHQW

QHHGV�

&XUUHQW� WKLQNLQJ�RQ�ZKDW� FRQVWLWXWHV�SRYHUW\� DQG�ZHOOEHLQJ�KDV�FRPH�D� ORQJ�ZD\�VLQFH� WKH�����V�

ZKHQ�SRYHUW\�ZDV�XQGHUVWRRG�DV�ORZ�LQFRPH�DQG�IDLOXUH�WR�VDWLVI\�EDVLF�QHHGV��7KH�PHDQLQJ�RI�SRYHUW\

KDV�ZLGHQHG�SURJUHVVLYHO\�LQ�WKH�GHEDWHV�RI�WKH�����V�DQG�����V��7KLV�ZLGHQLQJ�LV�GHVFULEHG�E\�%DXOFK�LQ

WHUPV�RI�D�S\UDPLG�RI�SRYHUW\�FRQFHSWV��%DXOFK��������(DFK�FRQFHSW�UHSUHVHQWV�D�GLPHQVLRQ�RI�ZHOOEHLQJ�

DQG� HDFK� FRQFHSWXDOLVDWLRQ�� D� GLIIHUHQW� FRPELQDWLRQ� RI� GLPHQVLRQV��ZLWK� WKH� FRPELQDWLRQV� JHWWLQJ� HYHU

EURDGHU�DQG�PRUH�FRPSOH[��VHH�)LJXUH����

                                                
� 6HH��IRU�H[DPSOH��WKH�GLVFXVVLRQ�LQ�:RUOG�%DQN������������RQ�ZHLJKWLQJV�



��

)LJXUH���$�S\UDPLG�RI�SRYHUW\�FRQFHSWV

1RWH��3&� �SULYDWH�FRQVXPSWLRQ��&35� �FRPPRQ�SURSHUW\�UHVRXUFHV��63&� �VWDWH�SURYLGHG�FRPPRGLWLHV�

7KH�DSH[�UHSUHVHQWV�WKH�ORQJHVW�VWDQGLQJ�DQG�PRVW�SHUVLVWHQW�FRQFHSWXDOLVDWLRQ��0RYLQJ�GRZQZDUGV��WKH

S\UDPLG·V� VXFFHVVLYH� OD\HUV� URXJKO\� FRUUHVSRQG� WR� H[SDQVLRQ� RI� WKH� FRQFHSW� RYHU� WLPH�� DOWKRXJK� WKH

ERWWRP�IHZ�OD\HUV�DUH�DSSUR[LPDWHO\�FRQWHPSRUDQHRXV���

0DLQVWUHDP� SRYHUW\� PHDVXUHPHQW� FRQWLQXHV� WR� EH� D� FRQWHVWHG� WHUUDLQ�� LQ� WHFKQLFDO� WHUPV�� %DXOFK

H[SODLQV�

7KH� WUDGLWLRQDO� LQFRPH�FRQVXPSWLRQ�DSSURDFK·V�FRQFHSW�RI�SRYHUW\�ZRXOG�SUHIHU� WR�IRFXV�RQ� OLQH

�� RI� WKLV� S\UDPLG� �SULYDWH� FRQVXPSWLRQ�� FRPPRQ� SURSHUW\� UHVRXUFHV� DQG� VWDWH�SURYLGHG

FRPPRGLWLHV��EXW�RIWHQ�VHWWOHV�IRU�OLQH����SULYDWH�FRQVXPSWLRQ�DORQH��RU�SULYDWH�LQFRPH��GXH�WR�WKH

GLIILFXOWLHV� RI� PHDVXULQJ� FRQVXPSWLRQ� RI� VWDWH�SURYLGHG� FRPPRGLWLHV� DQG� DFFHVV� WR� FRPPRQ

SURSHUW\�UHVRXUFHV��$�GLVWLQFWLRQ�LV�WKHQ�RIWHQ�GUDZQ�EHWZHHQ�XOWUD� �RU�H[WUHPH��SRYHUW\�� LQ�ZKLFK

WKH� SRRU� DUH� XQDEOH� WR� PHHW� WKHLU� PLQLPXP� QXWULWLRQDO� QHHGV�� DQG� D� KLJKHU� OHYHO� RI� SULYDWH

FRQVXPSWLRQ�LQ�ZKLFK�QHW�VDYLQJV�EHFRPH�SRVVLEOH�>«@�����

7KH�ORQJHVW�VWDQGLQJ�DQG�PRVW�UHGXFWLRQLVW�RI�WKH�GHILQLWLRQV�²�SRYHUW\�DV�SULYDWH�FRQVXPSWLRQ�VKRUWIDOO�²

KDV� DORQH� JHQHUDWHG� QXPHURXV� GLOHPPDV� DQG� FRQWURYHUVLHV� DPRQJ� WKRVH� ZKR� DWWHPSW� WR� PHDVXUH� LW�

6HYHUDO�RI�WKHVH�UHPDLQ�XQUHVROYHG��WKH�LQWULFDFLHV�RI�VXUYH\�GHVLJQ�DQG�DYRLGDQFH�RI�LQWHUYLHZHU�ELDV��WKH

SUREOHPDWLF� DVVXPSWLRQV� LQYROYHG� LQ� FRQYHUWLQJ� LQFRPH�RU� FRQVXPSWLRQ� GDWD� FROOHFWHG� LQ� VXUYH\V� LQWR

PHDVXUHV�RI�ZHOOEHLQJ��WKH�IDLOXUH�RI�KRXVHKROG�OHYHO�LQFRPH�FRQVXPSWLRQ�GDWD�WR�UHYHDO�DQ\WKLQJ�DERXW

LQWUD�KRXVHKROG� LQHTXDOLW\�� HVSHFLDOO\� WKDW� DULVLQJ� IURP� JHQGHU� GLVFULPLQDWLRQ�� DQG� WKH� FDOFXODWLRQ� RI

SRYHUW\� OLQHV�� ZKHUHLQ� WUDGH�RIIV� DULVH� EHWZHHQ� DFFXUDWHO\� UHIOHFWLQJ� ORFDO� SULFHV� DQG� SHUPLWWLQJ

                                                
�� %URFN��&RUQZDOO� DQG�*DYHQWD� ������� UHYLHZ� WKH� HYROXWLRQ� RI� GLIIHUHQW� FRQFHSWV� RI� SRYHUW\� LQ� GHYHORSPHQW

GLVFRXUVH�RYHU�WKH�SDVW�ILIW\�\HDUV��SURYLGLQJ�LQVLJKWV�RQ�WKH�SROLWLFDO�LQVWLWXWLRQDO�EDFNGURS�WR�WKLV�SURFHVV�RI
FRQFHSWXDO�EURDGHQLQJ�

 3&

 

 3&���&35

 

 3&���&35���63&

 

 3&���&35���63&���$VVHWV

 

 3&���&35���63&���$VVHWV���'LJQLW\

 

 3&���&35���63&���$VVHWV���'LJQLW\���$XWRQRP\
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LQWHU�UHJLRQDO�RU�LQWHUQDWLRQDO�FRPSDULVRQ����'HHSHQLQJ�XQGHUVWDQGLQJV�RI�SRYHUW\�DV�D�PXOWLGLPHQVLRQDO

SKHQRPHQRQ� LQYROYLQJ� IDU� PRUH� WKDQ� WKHVH� LQFRPH�FRQVXPSWLRQ� DVSHFWV�� DV� VKRZQ� WRZDUGV� WKH

S\UDPLG·V�EDVH��SRVH�IDU�PRUH��DQG�VWLOO�PRUH�FRPSOH[��PHDVXUHPHQW�FKDOOHQJHV��)XUWKHUPRUH��FKDQJHV�LQ

WKH�FRQFHSWXDOLVDWLRQ�RI�SRYHUW\�KDYH�VR�IDU�EHHQ�LQFUHPHQWDO��WDNLQJ�DV�JLYHQ�WKH�FHQWUDOLW\�RI�WKH�SULYDWH

FRQVXPSWLRQ�DVSHFW�DQG�JUDGXDOO\�DGGLQJ�RQ�QHZ�HOHPHQWV�WR�VXSSOHPHQW�DQG�FRPSOHPHQW�LW��6HQ��DPRQJ

RWKHUV�� DUJXHV� IRU� WKH� UHYROXWLRQDU\� DSSURDFK� RI� WXUQLQJ� WKH� S\UDPLG� RQ� LWV� KHDG� DQG� VWDUWLQJ� IURP

IUHHGRP�� DXWRQRP\� DQG� GLJQLW\� DV� FHQWUDO�� ZLWK� RWKHU� FRQFHSWV� UHOHJDWHG� WR� D� VHFRQGDU\� OHYHO� RI

LPSRUWDQFH��6HQ�������

6RPH� RI� WKH� URRWV� RI� FRQWHVWDWLRQ� DURXQG�PDLQVWUHDP� SRYHUW\�PHDVXUHPHQW� FDQ� EH� LGHQWLILHG� E\

DQDO\VLQJ�ZK\�SRYHUW\�DVVHVVPHQW�KDV�DFTXLUHG�VXFK�KLJK�SULRULW\��$V�ZHOO�DV�EHLQJ�D�PXOWLIDULRXV�SUREOHP

IRU�WKH�ZRUOG·V�SRRU��SRYHUW\� LV� WKH�VWDWHG�RYHUDUFKLQJ�UDLVRQ�G·rWUH�IRU�WKH�ZRUOG·V�GHYHORSPHQW�DJHQFLHV

DQG�LQFUHDVLQJO\�D�SULRULW\�FRQFHUQ�IRU�VRPH�RI�WKH�VRXWKHUQ�JRYHUQPHQWV�ZLWK�ZKLFK�WKHVH�DJHQFLHV�FR�

RSHUDWH�� 7KH� '$&� *XLGHOLQHV� IRU� JRYHUQPHQWV� DQG� GHYHORSPHQW� FR�RSHUDWLRQ� DJHQFLHV��� SUHVHQW� D

GLVWLOODWLRQ�RI� WKH�DFFXPXODWHG�NQRZOHGJH�DQG�H[SHULHQFH�RI� WKH�GHYHORSPHQW�FRPPXQLW\� LQ� DGGUHVVLQJ

SRYHUW\� UHGXFWLRQ�� LQWHQGHG� WR� LQIRUP� UHVRXUFH� DOORFDWLRQ� DQG� FR�RUGLQDWLRQ� EHWZHHQ� GHYHORSPHQW

SDUWQHUV��%RRWK��������%RRWK�VHWV�RXW�WKUHH�UHDVRQV�ZK\�GRQRU�DJHQFLHV�DQG�WKHLU�SDUWQHU�JRYHUQPHQWV

DVVHVV�SRYHUW\��WR�PRQLWRU�ZKHWKHU�SROLF\�JRDOV�KDYH�EHHQ�PHW��WR�DVVHVV�WKH�LPSDFW�RI�SDUWLFXODU�SROLFLHV

DQG�SURJUDPPHV�� DQG� WR� LGHQWLI\�ZKR� WKH�SRRU� DUH��7KLV� ODWWHU� REMHFWLYH� LV� SUHVXPDEO\� SXUVXHG�ZLWK� D

YLHZ�WR�GHVLJQLQJ�SUR�SRRU�SROLF\�PHDVXUHV��DQG�UHIOHFWV�D�QHZ�HPSKDVLV�DPRQJ�GHYHORSPHQW�DJHQFLHV�UH�

IRFXVLQJ�RQ�SRYHUW\� UHGXFWLRQ� LQ� WKH�����V�RQ� HYLGHQFH�EDVHG�SODQQLQJ� DQG�EXGJHWLQJ�� JHDUHG� WRZDUGV

PRUH� GLUHFW� FKDQQHOOLQJ� RI� SXEOLF� DFWLRQV� DQG� UHVRXUFHV� WR� EHQHILW� WKH� SRRUHVW� LQ� WKH� SRSXODWLRQ�� ,Q

WKHPVHOYHV��WKHVH�SXUSRVHV�HPERG\�QR�FKDOOHQJH�WR�WKH�GRPLQDQW�FRQVHQVXV�GHVFULEHG�DERYH��WKH\�FRXOG�

LQGHHG��E\�GHSOR\HG�LQ�D�FLUFXODU�ZD\�VR�DV�WR�UHLQIRUFH�WKH�FRQVHQVXV�UDWKHU�WKDQ�DGPLW�DQ\�FKDOOHQJHV�WR

LW�

7KH�WKUHH�UHDVRQV�SRVLWHG�E\�%RRWK�UHODWH�WR�RQH�VHW�RI�DFWRUV�DQG�WKHLU�VSHFLILF�QHHGV��ZKLFK�DOO�IDOO

ZLWKLQ�WKH�PDLQVWUHDP�QDUUDWLYH�RI�FRQVHQVXV��:KLOH�WKH\�GR�KROG�IRU�WKH�GRQRU�FRPPXQLW\�DV�D�ZKROH�

WKHUH�DUH�GLYHUJHQFHV�EHWZHHQ�WKH�SRVLWLRQV�RI�LQGLYLGXDO�GRQRUV��)XUWKHU��WKHUH�DUH�RWKHU�DFWRUV�EHVLGHV

GRQRUV��ZKR�KDYH�DQ�LQWHUHVW�LQ�FRQGXFWLQJ�DQG�XVLQJ�SRYHUW\�DVVHVVPHQW�\HW�ZKRVH�SRVLWLRQV�GLIIHU�IURP

WKH�PDLQ�GRQRU�VWDQGSRLQW�

6RPH� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQV� �1*2V��� IRU� H[DPSOH�� ZRUN� ERWK� ZLWKLQ� WKH� GRPLQDQW

SRYHUW\�FRQVHQVXV�DQG�RXWVLGH�LW��:KHQ�ZRUNLQJ�ZLWKLQ�WKH�FRQVHQVXV�1*2V�PLJKW�DVVHVV�SRYHUW\� LQ�D

JLYHQ�ORFDOLW\�WR�ILQG�RXW�ZKR�WKH�SRRU�DUH�DV�D�EDVLV�IRU�WDUJHWLQJ�WKHLU�LQWHUYHQWLRQV�WKHUH��WKXV�PLUURULQJ

                                                
�� +DQPHU�HW�DO���������GLVFXVV�¶WKH�PDQ\�SUREOHPV�RI�FROOHFWLQJ�GDWD�WR�VXSSRUW�DQDO\VHV�RI�SRYHUW\�RYHU�WLPH�DQG

VSDFH�ZKLFK�EXLOG�DQDO\WLFDOO\�RQ�D�PRQH\�PHWULF�PHDVXUH�RI�ZHOOEHLQJ��LQFRPH�RU�FRQVXPSWLRQ·��DVVHUWLQJ�WKDW
WKHVH� ¶KDYH�\HW� WR�EH� DGHTXDWHO\� VROYHG·� DQG� VXJJHVWLQJ� ¶WKH�SUHVHQW� GHJUHH�RI� UHOLDQFH�RQ� VXFK� DQ� DSSURDFK
VKRXOG�EH�UHGXFHG·

�� 6HH�6HFWLRQ�2QH��)RRWQRWH���



��

²�RQ�D�GLIIHUHQW�VFDOH�²�WKH�WKLUG�RI�%RRWK·V�UHDVRQV�WR�DVVHVV�SRYHUW\��$OWHUQDWLYHO\��1*2V�PLJKW�DVVHVV

SRYHUW\�XVLQJ�SDUWLFLSDWRU\�DSSURDFKHV��ERWK�WR�JHQHUDWH�SRYHUW\�GDWD�ZKLFK�FDQ�EH�XVHG�LQ�D�FRQYHQWLRQDO

ZD\� DQG�� VLPXOWDQHRXVO\�� WR� RSHQ� XS� VSDFHV�ZKHUHLQ�SDUWLFLSDQWV� JHQHUDWH� OHVV� FRQYHQWLRQDO� NQRZOHGJH

ZKLFK�FDQ�OHDG�WR�SRYHUW\�UHGXFWLRQ�WKURXJK�RWKHU�FKDQQHOV��IRU�H[DPSOH��E\�VWLPXODWLQJ�ORFDO�OHYHO�DFWLRQ�

7KLV� DSSURDFK� UHSUHVHQWV� D� FKDOOHQJH� WR� WKH� GRPLQDQW� FRQVHQVXV� IURP� RXWVLGH� LWV� ERXQGDULHV�� DQG� WKH

PRELOLVDWLRQ�RI�RWKHU� DFWRUV�EH\RQG� WKRVH� FRQVLGHUHG� WR�EH� ¶SROLF\�PDNHUV·� ²� WKH� JHQHUDO� SXEOLF�� UDWKHU

WKDQ�EXUHDXFUDWV�DQG�WHFKQLFLDQV�²�WR�WDNH�WKHLU�RZQ�VWDQFHV� LQ�WKH�SRYHUW\�SROLF\�GHEDWH��7KH�GLIIHUHQW

PHDQLQJV�RI�%RRWK·V�SXUSRVHV�ZKHQ�DVVRFLDWHG�ZLWK�GLIIHUHQW�DFWRUV�VXJJHVW�WKDW�ZKLOH�WKH\�DUH�YDOLG��WKH\

EHJ� D� UDQJH� RI� IXUWKHU� TXHVWLRQV�� :KRVH� SROLF\� JRDOV� DUH� EHLQJ� PRQLWRUHG"� %\� ZKRP"�:KDW� VRUW� RI

SROLFLHV� DUH� EHLQJ� HYDOXDWHG"� $UH� WKH� SRRU� SUHVHQW� RQO\� WR� EH� LGHQWLILHG�� RU� WR� SDUWLFLSDWH� LQ� SRYHUW\

NQRZOHGJH�FUHDWLRQ"�,Q�HLWKHU�FDVH��ZKDW�ZLOO�EH�WKH�HIIHFW�RI�WKH�SRYHUW\�DVVHVVPHQW�HIIRUW�RQ�WKHP"

$V�WKLV�GLVFXVVLRQ�RI� WKH�GLYHUJHQW�SHUVSHFWLYHV� DQG�DFWLYLWLHV�RI�GRQRUV� DQG�1*2V�GHPRQVWUDWHV�

WKHUH�DUH�FOHDUO\�GLIIHUHQFHV�LQ�GHWDLO�DQG�LQ�SRVLWLRQ�EHWZHHQ�WKH�GLIIHUHQW�DFWRUV�FRQFHUQHG�ZLWK�SRYHUW\

DVVHVVPHQW��GHVSLWH�WKH�DSSHDUDQFH�RI�FRQVHQVXV��7KLV�UDLVHV�WKH�TXHVWLRQV� LPSOLHG�E\�RXU�GLVFXVVLRQ�RI

WKH�SROLF\�SURFHVV�LQ�3DUW�2QH��+DV�WKH�DSSDUHQW�FRQVHQVXV�EHHQ�EXLOW�IURP�WKH�WRS�GRZQZDUGV��RU�KDV�LW

LVVXHG�IURP�WKH�ERWWRP�XSZDUGV"�5DWKHU�WKDQ�EHLQJ�WKH�RXWFRPH�RI�H[WHQVLYH�DQG�HYHUPRUH�VRSKLVWLFDWHG

DQG�GLYHUVLILHG�NQRZOHGJH�SURGXFWLRQ�HQGHDYRXUV��LV�LW��LQ�IDFW��D�SROLF\�QDUUDWLYH�ZKLFK�KDV�EHHQ�GULYHQ�E\

WKH�GHPDQGV�RI�WKH�SROLF\�SURFHVV�DQG�LWV�WUDGLWLRQDOO\�SRZHUIXO�DFWRUV"

/LJKW� FDQ� EH� VKHG� RQ� VXFK� TXHVWLRQV� E\� IRFXVLQJ� RQ� WKUHH� LPSRUWDQW� ¶SROLF\� HYHQWV·� ²� WKH

,QWHUQDWLRQDO�'HYHORSPHQW�7DUJHWV����3RYHUW\�5HGXFWLRQ�6WUDWHJ\�3DSHUV�DQG�WKH�9RLFHV�RI�WKH�3RRU�VWXG\�²

ZKLFK� LOOXVWUDWH� WKH�DUULYDO� RI�SRYHUW\� DVVHVVPHQW� DW� FHQWUH�VWDJH� LQ�GHYHORSPHQW�GLVFRXUVHV��([DPLQLQJ

WKHVH� HYHQWV� IURP� D� PHWKRGRORJLFDO� SHUVSHFWLYH� KLJKOLJKWV� WKH� FXUUHQW� FKDOOHQJHV� IDFLQJ� SRYHUW\

DVVHVVPHQW��DQG�VKRZV�KRZ�WKH�GHPDQGV�RI�WKH�SROLF\�SURFHVV�DQG�DFWRUV�ZLWKLQ�LW�VKDSH�WKH�GHVLJQ�DQG

RXWFRPH�RI�SRYHUW\�DVVHVVPHQW��DQG�WKH�WHFKQLFDO�FKRLFHV�WKDW�DUH�SDUW�RI�LW�

,Q������WKH�LQWHUQDWLRQDO�GHYHORSPHQW�FRPPXQLW\�DGRSWHG�WKH�,QWHUQDWLRQDO�'HYHORSPHQW�7DUJHWV�

7KHVH�WDUJHWV��EDVHG�RQ�DJUHHPHQWV�DGRSWHG�DW�SUHYLRXV�81�FRQIHUHQFHV�WKURXJKRXW�WKH�����V��HVWDEOLVK

ERWK� LQFRPH�DQG�QRQ�LQFRPH�SRYHUW\� UHGXFWLRQ�JRDOV� DW� D�JOREDO� OHYHO��7KH�PDLQ� WDUJHW� LV� WR�KDOYH� WKH

SURSRUWLRQ� RI� SHRSOH� OLYLQJ� LQ� H[WUHPH� SRYHUW\� LQ� GHYHORSLQJ� FRXQWULHV� E\� WKH� \HDU� ������ 7KH� ,'7V

UHSUHVHQW� WKH�FRDOHVFHQFH�RI� WKH� LQWHUQDWLRQDO�GRQRU�FRPPXQLW\� DURXQG� WKH�GRPLQDQW�FRQVHQVXV��7KHLU

WUDQVODWLRQ�LQWR�DFWLRQ��KRZHYHU��KDV�IRFXVHG�RQ�WKH�PRUH�FRQYHQWLRQDOO\�DFFHSWHG��WDQJLEOH�GLPHQVLRQV�RI

WKLV�PXOWLGLPHQVLRQDO�SKHQRPHQRQ��DQG�DOORZHG�WKH�OHVV�FRQYHQWLRQDO��OHVV�WDQJLEOH�GLPHQVLRQV�WR�IDOO�E\

WKH�ZD\VLGH�

$V�VRRQ�DV�WKH�,'7V�ZHUH�DQQRXQFHG��WKH�GHEDWH�EHJDQ�RQ�KRZ�WR�LQWHUSUHW�WKHP�DQG�PRQLWRU�WKHLU

DWWDLQPHQW��$V�ZHOO� DV� WKH� REYLRXV� SUDFWLFDO� UHDVRQV� IRU� GRQRUV� DQG� JRYHUQPHQWV� WR�PRQLWRU� SURJUHVV

                                                
�� 7KH� ,'7V�ZHUH� DGRSWHG� E\� WKH�'HYHORSPHQW�$VVLVWDQFH�&RPPLWWHH� RI� WKH�2UJDQLVDWLRQ� RI� (FRQRPLF� &R�

RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'���ZKLFK�LQFOXGHV�DOO�WKH�GRQRU�JRYHUQPHQWV��)RU�PRUH�GHWDLOV�VHH�2(&'
�������



��

WRZDUGV� VXFK� WDUJHWV�� WKHUH� LV� WKH� DUJXPHQW� WKDW�PRQLWRULQJ�PRELOLVHV� DQG� VXVWDLQV� SXEOLF� VXSSRUW� IRU

WDUJHWV��HQKDQFLQJ�WKHLU�FKDQFHV�RI�VXFFHVV� �0D[ZHOO���������²����)RU�DOO� WKHVH� UHDVRQV��GRQRU�DJHQFLHV

LQYHVWHG�FRQVLGHUDEOH�HIIRUW�LQ�VHOHFWLQJ�LQGLFDWRUV�DQG�PHDQV�IRU�PRQLWRULQJ�SURJUHVV�WRZDUGV�WKH�,'7V�

)RU� HDVH� RI� PRQLWRULQJ� DQG� RI� DJJUHJDWLQJ� WR� QDWLRQDO�� UHJLRQDO� DQG� LQWHUQDWLRQDO� OHYHOV�� VLPSOLFLW\

SUHYDLOHG���� WKH�:RUOG�%DQN·V� LQWHUQDWLRQDOO\�FRPSDUDEOH�DEVROXWH�SRYHUW\� OLQH��VHWWLQJ�DW�86���D�GD\� �LQ

333�GROODUV���� WKH� LQFRPH�ZKLFK�UHSUHVHQWV�WKH�SRYHUW\� WKUHVKROG��ZDV�DGRSWHG�DV� WKH�EHQFKPDUN���� ,WV

VXLWDELOLW\�DV�D�PHDVXUH�IRU�WUDFNLQJ�WKH�SURJUHVV�WRZDUGV�WKHVH�WDUJHWV�DW�D�QDWLRQDO�DQG�JOREDO� OHYHO�KDV

KHOSHG� WKH�GROODU�D�GD\�VWDQGDUG� WR�PDLQWDLQ� LWV�GRPLQDQFH� LQ�GHYHORSPHQW�DJHQF\�GLVFRXUVH� LQ� WKH� ODWH

����V�GHVSLWH�D�VLPXOWDQHRXV�LQFUHDVH�LQ�WKH�FUHGLELOLW\�DQG�DFFHSWDQFH�RI�PXOWL�GLPHQVLRQDO�FRQFHSWV�RI

SRYHUW\��7KH�SULRULW\�DVVLJQHG�WR�UHODWLYHO\�HDV\�LQWHUQDWLRQDO�PRQLWRULQJ�LQ�WKH�,'7�FRQWH[W�KDV�OHG�WR�WKH

PDUJLQDOLVDWLRQ�QRW�RQO\�RI�FHUWDLQ�GLPHQVLRQV�RI�SRYHUW\��EXW�DOVR�RI�FHUWDLQ�NLQGV�RI�SRYHUW\�NQRZOHGJH

ZKLFK�ZRXOG�EH�JHQHUDWHG�ZHUH�GLIIHUHQW�PHWKRGRORJLFDO�DSSURDFKHV�DSSOLHG�

7KH�,'7V�DUH�D�FDVH�ZKHUH�DGKHUHQFH�WR�PDLQVWUHDP�DVVHVVPHQW�DSSURDFKHV�KDV�GLFWDWHG�RU�VKDSHG

WKH�SROLF\�WRRO��7KH�GHEDWH�RQ�KRZ�WR�PRQLWRU�WKH�,'7V��ZKLOH�LWV�FRQFOXVLRQ�ZDV�SHUKDSV�IRUHJRQH��DLUHG

VRPH�RI�WKH�FRQWHPSRUDU\�FRQXQGUXPV�DERXW�SRYHUW\�DVVHVVPHQW��2QH�DUJXPHQW�DJDLQVW�SRYHUW\�WDUJHWV

LV� WKDW�PRQLWRULQJ� WKHP� LV� D� FRPSOH[� H[HUFLVH� DQG� FDUULHV� RSSRUWXQLW\� FRVWV� ZKLFK�� LQ� WKH� FDVH� RI� WKH

,'7V��FRXOG�EH�YHU\�KHDY\�DQG�FRXOG�WKXV�GHWUDFW�IURP�WKH�RYHUDOO�DLP�RI�WKH�,'7V��0D[ZHOO�DQG�RWKHUV

�0F*HH��5RELQVRQ�HW�DO��������ZDUQHG�WKDW�GHVLJQLQJ�WDUJHWV�IRU�HDV\�PRQLWRULQJ�RIWHQ�PHDQV�GHVLJQLQJ

UHGXFWLRQLVW�WDUJHWV��EDVHG�RQ�XQL�GLPHQVLRQDO�RU�RYHUO\�VLPSOLILHG�FRQFHSWV�RI�SRYHUW\�

>«@�LQWHUQDWLRQDO�WDUJHWV�KDYH�RQO\�D�WHQXRXV�FRQQHFWLRQ�WR�WKH�UHDO�ZRUOG�RI�QDWLRQDO�SODQQLQJ�DQG

UHVRXUFH� DOORFDWLRQ��7KHVH� DFWLYLWLHV�QHHG� WR� EH� JXLGHG�E\� TXLWH� D� GLIIHUHQW� HSLVWHPRORJ\�� RQH� WKDW

UHFRJQLVHV� WKH� ULFKQHVV�� GLYHUVLW\� DQG� FRPSOH[LW\� RI� UHDO�ZRUOG� VLWXDWLRQV� DQG� EXLOGV� RQ� WKH

NQRZOHGJH��LQVLJKWV�DQG�LGHDV�RI�SRRU�SHRSOH�WKHPVHOYHV��7KHUH�DUH�QDUUDWLYHV�WR�EH�UHSRUWHG�DERXW

SRYHUW\�DQG�IRRG�LQVHFXULW\��WKDW�ZLOO�EHDU�YHU\�OLWWOH�UHODWLRQ�WR�WKH�QDUUDWLYHV�LPSOLHG�E\�LQWHUQDWLRQDO

WDUJHWV�

�0D[ZHOO����������²��

                                                
�� 7KLV� LV� QRW� WR� LPSO\� WKDW� FRPSDULQJ� SRYHUW\�OLQH�EDVHG� SRYHUW\� LQGLFHV� IURP� DOO� WKH� FRXQWULHV� SXUVXLQJ� WKH

,'7V�LV�D�VLPSOH�H[HUFLVH��,W�LV�WR�VD\�WKDW�WKH�FRPSOH[LW\�HQWDLOHG�OLHV�LQ�WHFKQLFDO�LVVXHV�RI�GDWD�FROOHFWLRQ�DQG
DJJUHJDWLRQ� DQG� QRW� LQ� FRQFHSWXDO� GLOHPPDV� DERXW� WKH� VXLWDELOLW\� DQG� DSSOLFDELOLW\� RI� YDULRXV� FRQFHSWV� RI
SRYHUW\�LQ�DOO�WKH�GLYHUVH�VHWWLQJV�LQ�TXHVWLRQ�

�� 333��3XUFKDVLQJ�3RZHU�3DULW\��GROODUV�DUH�H[SODLQHG� WKXV�� ¶7KH�TXDQWLW\�RI�JRRGV�DQG� VHUYLFHV�ZKLFK�FDQ�EH
ERXJKW�ZLWK�RQH�GROODU�YDULHV�IURP�FRXQWU\�WR�FRXQWU\�>���@�8VLQJ�WKH�DFWXDO�H[FKDQJH�UDWH�WR�FDOFXODWH�WKH�ORFDO
FXUUHQF\� YDOXH� RI� WKH� GROODU� SRYHUW\� OLQH� ZRXOG� PHDQ� WKDW� WKH� UHVXOWV� ZRXOG� QRW� EH� FRPSDUDEOH� EHWZHHQ
FRXQWULHV��3HRSOH�OLYLQJ�RQ�D�GROODU�D�GD\�LQ�ORZ�SULFH�HFRQRPLHV�ZRXOG�EH�EHWWHU�RII�WKDQ�WKRVH�LQ�RQHV�ZLWK
KLJKHU�SULFHV��7KH�H[FKDQJH�UDWH�LV�DGMXVWHG�IRU�SULFH�GLIIHUHQFHV�VR�WKDW�D�GROODU�FRPPDQGV�WKH�VDPH�TXDQWLW\
RI�JRRGV�DQG�VHUYLFHV�LQ�HDFK�FRXQWU\��7KLV�LV�FDOOHG�WKH�SXUFKDVLQJ�SRZHU�SDULW\��333��H[FKDQJH�UDWH·��,'6�HW
DO������������

�� 7KH�'$&�DOVR�VHOHFWHG�LQGLFDWRUV�IRU�WKH�RWKHU�VRFLDO�DQG�HQYLURQPHQWDO�WDUJHWV��UHSURGXFHG�LQ�0D[ZHOO������
������EXW�WKH�KLJK�SURILOH�RI�WKH�HFRQRPLF�ZHOOEHLQJ�WDUJHW��KDOYLQJ�WKH�SURSRUWLRQ�RI�SHRSOH�OLYLQJ�LQ�H[WUHPH
SRYHUW\��DFFRUGV�SULPDF\�WR�WKH�GROODU�D�GD\�LQFRPH�LQGLFDWRU�



��

0D[ZHOO·V�FRQWHQWLRQ�LV�WKDW�QHZHU��DOWHUQDWLYH�DSSURDFKHV�WR�XQGHUVWDQGLQJ�SRYHUW\�KDYH�HQDEOHG�XV�QRW

RQO\�WR�LGHQWLI\�LWV�OHVV�WDQJLEOH�GLPHQVLRQV�EXW�DOVR�WR�UHFRJQLVH�RWKHU�NLQGV�RI�SRYHUW\�NQRZOHGJH�ZKLFK

FDQ� GHYHORS� ZKHQ� VSDFHV� DUH� RSHQHG� XS� WKURXJK� WKH� XVH� RI� SDUWLFXODU� SRYHUW\� DVVHVVPHQW� PHWKRGV�

7KHUHIRUH�� KH� DUJXHV�� WKH� UHDO� FKDOOHQJH� IRU� SRYHUW\� UHGXFWLRQ� LQLWLDWLYHV� WRGD\� LV� WR� DGGUHVV� WKHVH

GLPHQVLRQV�DQG�EXLOG�RQ�WKHVH�RWKHU�NQRZOHGJHV��QRW�DOO�RI�ZKLFK�OHQG�WKHPVHOYHV�WR�PHDVXUHPHQW�

%\�GHILQLWLRQ��PRQLWRULQJ�WKH�,'7V�LV�DERXW�DVVHVVLQJ�WKH�LPSOHPHQWDWLRQ�RI�SROLF\��%XW�DV�3DUW�2QH

VKRZHG�� LPSOHPHQWDWLRQ� LV�PRUH� SROLWLFDO� DQG� XQSUHGLFWDEOH�� DQG� KHQFH� D� PRUH� VLJQLILFDQW� SDUW� RI� WKH

SROLF\�SURFHVV��WKDQ�KDV�EHHQ�FODLPHG��(IIRUWV�WR�PRQLWRU�WKH�,'7V�SHUKDSV�UHSUHVHQW�DQ�DWWHPSW�WR�DSSO\

WR�WKLV�FRPSOH[�DQG�SROLWLFDO�HSLVRGH�RI�SROLF\�WKH�VDPH�PRQLWRULQJ�WHFKQLTXHV�ZKLFK�ZHUH�GHYHORSHG�IRU

DSSOLFDWLRQ�ZLWKLQ�D�VLPSOLVWLF��OLQHDU�XQGHUVWDQGLQJ�RI�SROLF\�WR�GHVFULEH�WKH�¶SROLF\�SUREOHP·�H[�DQWH�DQG

PRQLWRU�SURJUHVV�WRZDUGV�VROYLQJ�LW�

7KH�VHFRQG�PDMRU�GHYHORSPHQW�ZKLFK�KDV�IRFXVHG�DWWHQWLRQ�RQ�SRYHUW\�DVVHVVPHQW�LV�WKH�DGRSWLRQ

RI�WKH�3RYHUW\�5HGXFWLRQ�6WUDWHJ\�3DSHU�IUDPHZRUN�E\�WKH�:RUOG�%DQN�DQG�,QWHUQDWLRQDO�0RQHWDU\�)XQG�

LQ� ������ 7KLV�PRYH� FDQ� EH� LQWHUSUHWHG� RQ� WKH� RQH� KDQG� DV� DQ� LQGLFDWLRQ� RI� WKH� LQWHUQDWLRQDO� FUHGLWRU

LQVWLWXWLRQV·�LQFUHDVHG�FRPPLWPHQW�WR�SRYHUW\�UHGXFWLRQ�DIWHU�KDUVK�FULWLTXHV�RI�WKH�VWUXFWXUDO�DGMXVWPHQW

PRGHO�� D� FRQFHVVLRQ� WR� RUJDQLVDWLRQV� FDPSDLJQLQJ� IRU� GHEW� IRUJLYHQHVV� LQ� WKH� LQWHUHVWV� RI� SRYHUW\

UHGXFWLRQ��2Q�WKH�RWKHU�KDQG�� LW�FDQ�EH�SHUFHLYHG�DV�D�ZD\�IRU� WKH� LQWHUQDWLRQDO� ILQDQFLDO� LQVWLWXWLRQV� WR

LQFUHDVH�DQG�GLYHUVLI\�WKH�FRQGLWLRQV�DWWDFKHG�WR�WKHLU�QHZ�OHQGLQJ�LQVWUXPHQWV���

$V� WKH� IUDPHZRUN� IRU� GHEW� UHOLHI� DQG� FRQFHVVLRQDO� ORDQ� GLVEXUVHPHQW� WR� KLJKO\� LQGHEWHG� SRRU

FRXQWULHV��SRYHUW\�UHGXFWLRQ�VWUDWHJLHV�QHHG�WR�EH�PRQLWRUHG�FORVHO\��IRU�JRYHUQPHQWV�UHFHLYLQJ�GHEW�UHOLHI

WR�DFFRXQW�ERWK�WR�WKHLU�FUHGLWRUV�IRU�WKH�GHVWLQDWLRQ�RI�IXQGV��DQG�WR�WKHLU�HOHFWRUDWHV�DQG�SXEOLF�IRU�WKH

LPSOHPHQWDWLRQ�RI�SROLFLHV�DQG�SURJUDPPHV��7KH�3563�IUDPHZRUN�HPERGLHV�D�VKDUSHU�IRFXV�RQ�GHVLUHG

UHVXOWV� WKDQ� SUHYLRXV� PRGHOV�� 0RUHRYHU�� LW� FRPELQHV� WKH� SURPRWLRQ� RI� SUR�SRRU� SROLF\� UHIRUP� ZLWK

¶SURFHVV� FRQGLWLRQDOLW\·� RI� D� VRUW� HQWLUHO\� QRYHO� LQ� UHODWLRQVKLSV� EHWZHHQ� WKH� ,),V� DQG� ERUURZHU

JRYHUQPHQWV��WKH�SURPRWLRQ�RI�D�SDUWLFLSDWRU\�DQG�EURDGO\�LQFOXVLYH�SROLF\�SURFHVV�OHG�E\�*RYHUQPHQW�

FRXQWU\� RZQHUVKLS� RI� WKH� 3563� SURFHVV� �GHVSLWH� WKH� RULJLQV� RI� WKH� PRGHO� LQ� :DVKLQJWRQ��� DQG� WKH

GHYHORSPHQW�RI�QHZ�IRUPV�RI�DFFRXQWDELOLW\�EHWZHHQ�*RYHUQPHQW�DQG�SHRSOH�

7KH� 3563� IUDPHZRUN� UHSUHVHQWV� D� QHZ� GHSDUWXUH�� LQ� VHHNLQJ� WR� FRQVWUXFW� PXOWL�VWDNHKROGHU

SDUWQHUVKLSV� IRU�SRYHUW\� UHGXFWLRQ�ZKLFK�EULQJ� WRJHWKHU�,),V��GRQRUV�� JRYHUQPHQWV� DQG� FLYLO� VRFLHW\�� ,W

DOVR�SUHVHQWV�QHZ�DQG�FRPSOH[�LQIRUPDWLRQ�QHHGV��7KLV�PRGHO�WKXV�UDLVHV�GLIIHUHQW�TXHVWLRQV�DQG�SRVHV

GLIIHUHQW�FKDOOHQJHV�IURP�WKH�,'7V��LW�RSHUDWHV�RQ�D�GLIIHUHQW�VFDOH��DQG�LQYROYHV�GLIIHUHQW�DFWRUV�HQJDJLQJ

LQ�GLIIHUHQW�DFWLYLWLHV�IRU�D�UDQJH�RI�PRWLYDWLRQV�

7KH�VWURQJ�HPSKDVLV�SODFHG�RQ�PXOWL�VWDNHKROGHU�SDUWQHUVKLS�VXJJHVWV�WKDW�PRQLWRULQJ�V\VWHPV�ZLOO

KDYH�WR�FDSWXUH�QRW�RQO\�WKH�IXOILOPHQW�RI�VHFWRUDO� LQSXW�DQG�RXWSXW�JRDOV�VXFK�DV�UHGXFWLRQV� LQ� LQFRPH

SRYHUW\��EXW�DOVR�WKH�GHYHORSPHQW�RI�D�SURFHVV�LQYROYLQJ�SRRU�SHRSOH�DQG�WKHLU�FLYLO�VRFLHW\�DGYRFDWHV�LQ

                                                
�� )RU�FULWLFDO�SHUVSHFWLYHV�RQ�WKH�3563�IUDPHZRUN�VHH�:RRG������E��



��

UHDOLVLQJ� WKH� VWUDWHJ\���� 7KH� XVH� RI� D� ODQJXDJH� RI� SDUWQHUV� UDWKHU� WKDQ� FOLHQWV�� IRU� UHIHUULQJ� QRW� RQO\� WR

JRYHUQPHQW� LQVWLWXWLRQV� EXW� DOVR� WR� FLYLO� VRFLHW\� UHSUHVHQWDWLYHV� RI� YDULRXV� LQWHUHVW� JURXSV�� LPSOLHV� WKDW

PRQLWRULQJ� SURJUHVV� VKRXOG� LWVHOI� EH� D� SURFHVV� ZKLFK� HQDEOHV� WKHVH� QRQ�JRYHUQPHQWDO� DFWRUV� WR� IXOILO

FHUWDLQ� QRQ�PDWHULDO� GHYHORSPHQWDO� JRDOV�� WR� H[DFW� DFFRXQWDELOLW\� DQG� FODLP� ULJKWV� WR� LQIRUPDWLRQ�

WUDQVSDUHQF\�DQG�HVWDEOLVKHG�SHUIRUPDQFH�VWDQGDUGV��DV�ZHOO�DV�PHUHO\�FROOHFWLQJ�RU�SURYLGLQJ�GDWD��7KHUH

DUH�SURVSHFWV� IRU� LQQRYDWLRQV� LQ�SRYHUW\� DVVHVVPHQW�� LQ� UHVSRQVH� WR� WKHVH� QHZ�QHHGV�� 3563V� DUH� EHLQJ

LQWURGXFHG�DJDLQVW�D�EDFNGURS�RI�D�ZLGHQLQJ�YLVLRQ�DPRQJ�WKH�,),V�RI�ZKDW�FRQVWLWXWHV�DFFHSWDEOH�SRYHUW\

GDWD�� 7KLV� VXJJHVWV� WKDW� FRXQWU\�OHYHO� SRYHUW\� DVVHVVPHQW� PLJKW� LQGHHG� EHFRPH� PRUH� UHVSRQVLYH� WR

FRXQWU\�QHHGV�DQG�UHDOLWLHV�

+RZHYHU�� WKHVH� QHZ� XQGHUVWDQGLQJV� HPHUJLQJ� IURP� EHORZ� ZLOO� QHHG� WR� VWHHU� DQ� XSZDUGV� FRXUVH

WKURXJK� WKH� FRPSOH[� FRQILJXUDWLRQ� RI� SRZHU� UHODWLRQV� WKDW� SUHYDLOV�� 3563V� DSSHDU� WR� RIIHU� LQFUHDVHG

VFRSH� IRU� WKH� HYROXWLRQ� DQG� DSSOLFDWLRQ� RI� ERWWRP�XS� DSSURDFKHV� WR� XQGHUVWDQGLQJ� SRYHUW\� DQG

DGGUHVVLQJ� LW� ZLWKLQ� D� VSHFLILF� FRXQWU\� FRQWH[W�� VR� WKDW� WKH� VRUW� RI� ¶ULFKQHVV�� GLYHUVLW\� DQG� FRPSOH[LW\·

PHQWLRQHG�E\�0D[ZHOO�PLJKW�FRPH�WR�VKDSH�WKH�IRUPXODWLRQ�RI�QDWLRQDO�SRYHUW\�UHGXFWLRQ�VWUDWHJLHV��%XW

ZKHWKHU� WKHVH� SURVSHFWV� PDWHULDOLVH� ZLOO� XOWLPDWHO\� EH� GHWHUPLQHG� E\� WKH� LQWHUSOD\� RI� SRZHU� UHODWLRQV

EHWZHHQ�WKH�GLIIHUHQW�DFWRUV�LQYROYHG��DQG�WKH�SROLWLFDO�LPSHUDWLYHV�RI�GHEW�UHOLHI��ZKLFK�LV�VXSSRVHG�WR�EH

FRQGLWLRQDO�RQ�WKH�FRQWHQW�DQG�SURFHVV�RI�356V��0XFK�GHSHQGV�RQ�ZKR�FRQWUROV�WKH�WHUPV�RI�HQJDJHPHQW

RI� WKH�PXOWLSOH� VWDNHKROGHUV� HQWHULQJ� LQWR� SDUWQHUVKLS�� DQG� RQ� WKH�PRWLYDWLRQV� DQG� SRVLWLRQLQJ� RI� WKH

JRYHUQPHQWV��DVVLJQHG�WKH�UROH�RI�¶OHDGHUV·��DQG�FLYLO�VRFLHW\��DVVLJQHG�WKH�UROH�RI� ¶SDUWLFLSDQWV·��YLV�j�YLV

WKH�,),V�

2QH�LOOXVWUDWLRQ�RI�WKH�:RUOG�%DQN·V�EURDGHQLQJ�YLVLRQ�RQ�ZKDW�FRQVWLWXWHV�DFFHSWDEOH�SRYHUW\�GDWD

LV� WKH� 9RLFHV� RI� WKH� 3RRU� H[HUFLVH�� RXU� WKLUG� H[DPSOH� RI� WKH� FHQWUDOLW\� RI� SRYHUW\� DVVHVVPHQW� WR� WKH

LQWHUQDWLRQDO� GHYHORSPHQW� DJHQGD�� 7KLV� DWWHPSW� WR� HOHYDWH� SDUWLFLSDWRU\� UHVHDUFK� PHWKRGV� WR� SRYHUW\

DVVHVVPHQW�DW� WKH�JOREDO� OHYHO� LV�RQH�RI� WKH�PRVW�SXEOLFLVHG�GHYHORSPHQWV� LQ�SRYHUW\� UHVHDUFK� LQ� UHFHQW

\HDUV�� &RQGXFWHG� WR� LQIRUP� WKH�:RUOG� 'HYHORSPHQW� 5HSRUW� ��������$WWDFNLQJ� 3RYHUW\� �:RUOG� %DQN� ������

ZKLFK� OLNH� WKH� ����� DQG� ����� 5HSRUWV� IRFXVHG� RQ� SRYHUW\� DQG� GHYHORSPHQW�� WKH�9RLFHV� H[HUFLVH� LV

GHVFULEHG� DV� ¶DQ� XQSUHFHGHQWHG� HIIRUW� WR� JDWKHU� WKH� YLHZV�� H[SHULHQFHV�� DQG� DVSLUDWLRQV� RI� PRUH� WKDQ

�������SRRU�PHQ�DQG�ZRPHQ�IURP����FRXQWULHV·��1DUD\DQ��3DWHO�HW�DO��������L[���$V�VXFK��LW�LV�WKH�ODUJHVW�

VFDOH�DWWHPSW�HYHU�DW�SRYHUW\�UHVHDUFK�XVLQJ�SDUWLFLSDWRU\�PHWKRGV�

2QH�PRWLYDWLRQ�EHKLQG�WKH�9RLFHV�H[HUFLVH�ZDV�WR�FDSWXUH�WKH�GLPHQVLRQV�RI�SRYHUW\�ZKLFK�DUH�QRW

FDSWXUHG�E\�VWDQGDUG�LQFRPH�FRQVXPSWLRQ�PHDVXUHV�RU�FRQYHQWLRQDO�GDWD�FROOHFWLRQ�PHWKRGV��$�VHFRQG

PRWLYDWLRQ�VHW�LW�DSDUW�IURP�WKH�FDVHV�RI�WKH�,'7V�DQG�3563V�GHVFULEHG�DERYH��¶WKH�FRQYLFWLRQ�WKDW�DW�WKH

VWDUW�RI�WKH���VW�FHQWXU\�DQ\�SROLF\�GRFXPHQW�RQ�SRYHUW\�VKRXOG�EH�EDVHG�RQ�WKH�H[SHULHQFHV��UHIOHFWLRQV�

DVSLUDWLRQV� DQG� SULRULWLHV� RI� SRRU� SHRSOH� WKHPVHOYHV·� DV� D� FRPSOHPHQW� WR� FRQYHQWLRQDO� LQFRPH�� DQG

KXPDQ�GHYHORSPHQW�EDVHG��SRYHUW\��LQGLFDWRUV���1DUD\DQ���&KDPEHUV�HW�DO��������������7KLV��VWDWHPHQW��RI

                                                
�� 7KLV� LV�FRQILUPHG�E\�D�VWXG\�FRPPLVVLRQHG�E\�'),'�WR� ORRN�DW�JRRG�SUDFWLFH� LQ� WKH�GHYHORSPHQW�RI�3563

LQGLFDWRUV�DQG�PRQLWRULQJ�V\VWHPV�%RRWK�DQG�/XFDV��������



��

FRQYLFWLRQ� UHYHDOV� KRZ� IDU� SDUWLFLSDWRU\� DSSURDFKHV� WR� GHYHORSPHQW� KDYH� WUDYHOOHG� VLQFH� WKHLU� HDUO\

DSSOLFDWLRQV� LQ�PLFUR�OHYHO� SURMHFW� DSSUDLVDO� DQG� UDGLFDO� FRQVFLRXVQHVV�UDLVLQJ�SURJUDPPHV� LQ� WKH� ����V

DQG���V���

7KH�9RLFHV�H[SHULHQFH�LOOXVWUDWHV�WKH�VLJQLILFDQW�FKDOOHQJHV�ZKLFK�DULVH�DW�WKH�LQWHUIDFH�EHWZHHQ�RQ�WKH

RQH�KDQG�FRPSOH[��GLYHUVH�UHDOLWLHV�IURP�DOO�RYHU�WKH�ZRUOG��DQG�RQ�WKH�RWKHU��WKH�UHGXFWLRQLVW�IUDPHZRUN

RI� LQWHUQDWLRQDO� SRYHUW\� GLVFRXUVH� DQG� DFWLRQ�� 6FDOLQJ� XS� D� SDUWLFLSDWRU\� UHVHDUFK� PHWKRGRORJ\� LQ� DQ\

FRQWH[W� SUHVHQWV� SUDFWLFDO�� PHWKRGRORJLFDO� DQG� HSLVWHPRORJLFDO� FKDOOHQJHV� �*DYHQWD� ������� 7KH�9RLFHV

H[HUFLVH�DSSHDUHG�WR�KROG�WKH�SURPLVH�RI�¶D�QHZ�DSSURDFK�WR�JLYLQJ�YRLFH�WR�SRRU�SHRSOH�RQ�D�JOREDO�VFDOH�

DQG� RI� LQIOXHQFLQJ� WKH�:RUOG�%DQN�� WKH�:'5� DQG� SHUKDSV� GHYHORSPHQW� WKLQNLQJ�� SROLF\� DQG� SUDFWLFH

PRUH�ZLGHO\·� �&KDPEHUV� ������ ���� %XW� XVLQJ�PLFUR�OHYHO� UHVHDUFK� WR� LQIRUP� WKH� SROLFLHV� RI� D� SRZHUIXO

LQVWLWXWLRQ� LQ� WKH�JOREDO�GHYHORSPHQW�FRPPXQLW\� LPSOLHV� IUDPLQJ� WKH� ILQGLQJV� LQ� D� FHUWDLQ�ZD\� VR�DV� WR

DFKLHYH� LPSDFW�� $� VHOI�FULWLFDO� UHWURVSHFWLYH� DSSUDLVDO� E\� RQH� RI� WKRVH� LQYROYHG� DFNQRZOHGJHV� WKDW� WKH

H[HUFLVH� JRW� WKH� ¶YRLFHV� RI� WKH� SRRU·� KHDUG� DQG� SRVVLEO\� HYHQ� KHHGHG� E\� LQIOXHQWLDO� ILJXUHV� OLNH� WKH

3UHVLGHQW� RI� WKH�:RUOG�%DQN�� \HW� LW� DOVR� WHVWLILHV� WR� WKH� KLGGHQ� WUDGH�RIIV�� HSLVWHPRORJLFDO� DQG� HWKLFDO�

LQKHUHQW�LQ�VXFK�DQ�H[HUFLVH�RI�DJJUHJDWLQJ�DQG�DPSOLI\LQJ�XS�WR�JOREDO�SROLF\�IRUD�WKH�SHUVSHFWLYHV�RI�VR

PDQ\�LQGLYLGXDOV�IURP�VXFK�GLYHUVH�FRQWH[WV��&KDPEHUV�������

$QRWKHU�FULWLTXH�RI�WKH�SURFHVV�E\�UHVHDUFKHUV�LQYROYHG�IRFXVHV�RQ�WKH�FRQWUDGLFWLRQV�RI�VHHNLQJ�WR

FRQVWUXFW� LQWHUQDWLRQDO� SROLF\� QDUUDWLYHV� IURP� SRRU� SHRSOH·V� ZRUGV�� ZKHQ� WKHVH� QDUUDWLYHV� DUH� DFWXDOO\

VKDSHG�E\�SROLWLFDO�DJHQGDV�HQWLUHO\�EH\RQG�SRRU�SHRSOH·V�UHDFK��5DGHPDFKHU�DQG�3DWHO��������%\�ZD\�RI

LOOXVWUDWLRQ��WKH�5HSRUW·V�SLYRWDO�WKHPHV�RI�VHFXULW\��RSSRUWXQLW\�DQG�HPSRZHUPHQW�ZHUH�HVWDEOLVKHG�EHIRUH

WKH�9RLFHV�H[HUFLVH�EHJDQ��DQG�WKHQ�YRLFHV�XVHG�WR�IOHVK�LW�RXW��5DGHPDFKHU�DQG�3DWHO·V�FULWLTXH�KLJKOLJKWV

WKH�SULQFLSDO�PHWKRGRORJLFDO� FKDOOHQJH� UDLVHG�E\� WKH�9RLFHV�SURMHFW�� KRZ� WR�GR� UHVHDUFK�GUDZLQJ�RQ� WKH

SDUWLFLSDWRU\�WUDGLWLRQ��ZKHQ�WKH�REMHFW�ZDV�WR�LQIRUP�JOREDO�SROLF\��7KH�ZD\�WKLV�FKDOOHQJH�VHHPV�WR�KDYH

EHHQ�GHDOW�ZLWK�LV�WR�DEVRUE�WKH�WHFKQLTXHV�DQG�PHWKRGV�RI�SDUWLFLSDWRU\�UHVHDUFK��ZKLOVW�REVFXULQJ�WKHLU

SROLWLFDO�DVSHFWV��ZKLFK�ZHUH�LQFRPSDWLEOH�ZLWK�WKH�QDWXUH�RI�WKH�9RLFHV�H[HUFLVH�

2YHUDOO�� WKH�9RLFHV·� LPSOLFDWLRQV� IRU� WKH� ILHOG� RI� SRYHUW\� DVVHVVPHQW� DUH� XQFHUWDLQ�� +DV� WKLV� KLJK�

SURILOH� DQG� DPELWLRXV�SURMHFW� WHVWHG� DQG�YDOLGDWHG� ODUJH�VFDOH�SDUWLFLSDWRU\�SRYHUW\� UHVHDUFK"�+DV� LW� ODLG

EDUH� WKH� DJJUHJDWLYH� ZHDNQHVVHV� RI� SDUWLFLSDWRU\� UHVHDUFK� DQG� WKH� SLWIDOOV� RI� WU\LQJ� WR� GHULYH� SROLF\

PHVVDJHV� IURP� GLYHUVH�� ORFDOLVHG� H[SHULHQFHV"�2U� ZDV� LW�� LQ� IDFW�� QRW� SDUWLFLSDWRU\� UHVHDUFK� DW� DOO�� WKXV

RIIHULQJ� QR� EDVLV� IRU� DVVHVVLQJ� WKH� SDUWLFLSDWRU\� WUDGLWLRQ·V� VWUHQJWKV� DQG�ZHDNQHVVHV"� ,W� ZLOO� QR� GRXEW

DWWUDFW�IXUWKHU�DQDO\VLV�DQG�FULWLTXH�DQG��LW�LV�WR�EH�KRSHG��ZLOO�VWLPXODWH�UHDFWLRQV�WKDW�ILQG�GLIIHUHQW�ZD\V

RI�DGGUHVVLQJ�VRPH�RI�WKHVH�FKDOOHQJHV��:H�UHWXUQ�WR�VRPH�RI�WKHVH�LVVXHV�LQ�6HFWLRQ�7KUHH�

                                                
�� ,W�FDQ�DOVR�EH� LQWHUSUHWHG�DV� UHIOHFWLQJ� D� FRQYHUJHQFH�EHWZHHQ� WKHLU� HYROXWLRQ�DQG� WKH�HPHUJHQFH�RI� D� ULJKWV

GLVFRXUVH� LQ� GHYHORSPHQW� LQ� WKH� ����V� �+DXVHUPDQQ� ������ )HUJXVRQ� �������+RZHYHU��PDQ\� DUJXH� WKDW� WKLV
FRQYHUJHQFH�LV�RQO\�DW�WKH�OHYHO�RI�GLVFRXUVH��DQG�WKDW�ZKDW�KDV�KDSSHQHG�LV�LQ�IDFW�WKH�VXEVXPSWLRQ�RI�HDUOLHU
DSSURDFKHV�WR�SDUWLFLSDWLRQ�LQWR�D�QHR�OLEHUDO�SDUDGLJP��GXEEHG�E\�&RUQZDOO������������WKH�VKLIW�IURP�¶GR�LW�E\
\RXUVHOI·�WR�¶GR�LW�IRU�\RXUVHOI·�
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7KH�,'7V��WKH�3563�IUDPHZRUN�DQG�9RLFHV�RI�WKH�3RRU�SURMHFW�SUHVHQW�D�UDQJH�RI�DQVZHUV�DW�YDULRXV

OHYHOV�WR�WKH�TXHVWLRQ�RI�ZK\�SRYHUW\�QHHGV�WR�EH�DVVHVVHG��DQG�VKRZ�WKDW�PXOWLSOH�PRWLYDWLRQV�JLYH�ULVH�WR

DQG�VXSSRUW� D�YDULHW\�RI�SRYHUW\� DVVHVVPHQW� DSSURDFKHV��$W� WKH� JOREDO� OHYHO�� WKH� VSRQVRUV�RI� WKH� ,'7V

VKRZ�D�KHLJKWHQHG�FRQFHUQ�ZLWK�SRYHUW\�DVVHVVPHQW�VR�WKDW�WKH�SURJUHVV�RI� WKLV�JOREDO�FRPSDFW�FDQ�EH

WUDFNHG�DQG�GHYHORSPHQW� LQWHUYHQWLRQV� WKXV�SURYHQ�ZHOO�IRFXVHG�DQG� FRVW�HIIHFWLYH��7UDFNLQJ� WKH� ,'7V

UHTXLUHV�FRQYHQWLRQDO�SRYHUW\�GDWD��UHOLHV�KHDYLO\�RQ�PDLQVWUHDP�PHWKRGV�SDUWLFXODUO\�KRXVHKROG�VXUYH\V�

DQG�LQYROYHV�RQO\�FRQYHQWLRQDO�DFWRUV�²�SROLF\�PDNHUV�DQG�WHFKQLFLDQV��7KH�3563�IUDPHZRUN�LQWURGXFHV

DQ� LQFUHDVHG� QHHG� IRU� SRYHUW\� DVVHVVPHQW� ZLWKLQ� WKH� SRRUHVW� FRXQWULHV�� IRU� XVH� ERWK� DW� WKH� LQWHUIDFH

EHWZHHQ� LQWHUQDWLRQDO� FUHGLWRUV� DQG�QDWLRQDO� JRYHUQPHQWV�� DQG� DW� WKH� LQWHUIDFH� EHWZHHQ� WKHVH� DQG� WKHLU

HOHFWRUDWHV��0RQLWRULQJ�3563V�UHTXLUHV�FRQYHQWLRQDO�SRYHUW\�DVVHVVPHQW�E\�KRXVHKROG�VXUYH\��EXW�DOVR��LQ

SULQFLSOH�� RSHQV� VSDFHV� IRU�RWKHU� NLQGV�RI� SRYHUW\� NQRZOHGJH� WR� HYROYH� DQG� IHHG� LQWR� SROLF\� SURFHVVHV

WKURXJK�DOWHUQDWLYH�SRYHUW\�DVVHVVPHQW�DSSURDFKHV�DQG�DGYRFDF\�PHFKDQLVPV��7KH�9RLFHV�LV�DQ�DWWHPSW�WR

DSSO\�SDUWLFLSDWRU\�SRYHUW\� DVVHVVPHQW�PHWKRGV� WR�PDNH� NQRZQ� VLWXDWLRQV� RI� SRYHUW\� LQ� SRRU� SHRSOH·V

RZQ�ZRUGV�� WKURXJK�WKH� LQIOXHQWLDO�:RUOG�'HYHORSPHQW�5HSRUW��ZKHUH� WKH�GRPLQDQW�FRQFHSWXDO� IUDPHZRUN

DQG�ODQJXDJH�DUH�WKRVH�RI�WKH�LQWHUQDWLRQDO�GHYHORSPHQW�SROLF\�FRPPXQLW\�

,Q�WKHVH�WKUHH�FDVHV��WKH�SRYHUW\�DVVHVVPHQW�DSSURDFKHV�ZKLFK�KDYH�EHHQ�DGRSWHG�LQ�UHVSRQVH�WR�WKH

UDQJH� RI� PRWLYDWLRQV� DQG� LPSHUDWLYHV� SUHYDLOLQJ� LQ� HDFK� FDVH� DUH� PDLQO\� WZR�� KRXVHKROG� VXUYH\V� DQG

SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQW��,Q�6HFWLRQ�7KUHH�ZH�H[SORUH�WKHVH�WZR�DSSURDFKHV�LQ�PRUH�GHWDLO�



��

6HFWLRQ�WKUHH

7KH�G\QDPLFV�RI�PHWKRGRORJLFDO�FKRLFH

+DYLQJ� UHYLHZHG� WKH� UDQJH� RI� SKHQRPHQD� ZKLFK� FDQ� EH� PHDVXUHG� XQGHU� WKH� QDPH� RI� ¶SRYHUW\·� DQG

GLVFXVVHG� VRPH�RI� WKH� UHDVRQV� IRU� DVVHVVLQJ� LW��ZH� QRZ� WXUQ� WR� WKH� DVVHVVPHQW� DSSURDFKHV� WKHPVHOYHV�

7KHUH�DUH�FKRLFHV�WR�EH�PDGH�LQ�SRYHUW\�DVVHVVPHQW��3URGXFHUV�DQG�XVHUV�RI�SRYHUW\�GDWD�PDNH�FKRLFHV

DFFRUGLQJ� QRW� RQO\� WR� WKH� REMHFWLYHV� LQKHUHQW� WR� WKHLU� LQVWLWXWLRQDO� SRVLWLRQV�� EXW� DOVR� DFFRUGLQJ� WR� WKH

VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKH�YDULRXV�DOWHUQDWLYHV�DYDLODEOH�� WKH�SXUSRVH�DW�KDQG�DQG�WKH�FDSDFLW\� IRU

DSSO\LQJ�SDUWLFXODU�DSSURDFKHV��$GGLWLRQDOO\�RU�DOWHUQDWLYHO\��WKH\�FDQ�FKRRVH�WR�FRPELQH�PHWKRGRORJLFDO

DSSURDFKHV�WR�SRYHUW\�DVVHVVPHQW��DV�LQFUHDVLQJ�QXPEHUV�RI�SUDFWLWLRQHUV�GR�

$YDLODEOH� DSSURDFKHV� UDQJH� IURP� HWKQRJUDSKLF� LQYHVWLJDWLRQV� XVLQJ� FODVVLFDO� DQWKURSRORJLFDO

PHWKRGV���� SDUWLFLSDWRU\� SRYHUW\� DVVHVVPHQW���� ORQJLWXGLQDO� YLOODJH� VWXGLHV���� EHQHILFLDU\� DVVHVVPHQWV

DPRQJ� VHUYLFH� XVHUV� DQG� SURJUDPPH� EHQHILFLDULHV���� DQG� FRQYHQWLRQDO� KRXVHKROG� VXUYH\V���� (DFK� LV

LGHQWLILHG�ZLWK�SDUWLFXODU� FRQFHSWXDOLVDWLRQV�RI� SRYHUW\�� FRPHV� IURP� D� SDUWLFXODU� UHVHDUFK� WUDGLWLRQ�� DQG

HPSOR\V�D�SDUWLFXODU�PHWKRG�RU�VHW�RI�PHWKRGV�

7R� PDNH� D� GHWDLOHG� H[SORUDWLRQ� RI� WKH� PDMRU� LVVXHV� DQG� GLOHPPDV� RI� FRQWHPSRUDU\� SRYHUW\

DVVHVVPHQW�� DQG� FRQJUXHQW�ZLWK�RXU� UHVHDUFK� DSSURDFK�RI� ORRNLQJ� DW�ZKDW� LV� DFWXDOO\� KDSSHQLQJ� LQ� WKLV

ILHOG��ZH�VHOHFW�DV�D�KHXULVWLF�GHYLFH�WZR�FRPPRQO\�XVHG�DSSURDFKHV��ZKLFK�IHDWXUH�LQ�WKH�WKUHH�H[DPSOHV

GLVFXVVHG�LQ�WKH�ODVW�VHFWLRQ��WKH�KRXVHKROG�VXUYH\�DQG�SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQW����7KH�KRXVHKROG

VXUYH\� DSSURDFK� LV� DVVRFLDWHG�ZLWK� D� FRQFHSW�RI�SRYHUW\�EDVHG� RQ�PDWHULDO� QHHGV� GHSULYDWLRQ��ZKLFK� LV

DVVHVVHG�YLD�PHDVXUHPHQW�RI� LQFRPH�DQG�FRQVXPSWLRQ� OHYHOV� �6KDIIHU�������� ,W� UHSUHVHQWV� WKH�SRVLWLYLVW

WUDGLWLRQ� RI� UHVHDUFK�� DQG� WKH� TXDQWLWDWLYH��PRQH\�PHWULF�� HFRQRPLVWLF� VFKRRO� RI� SRYHUW\� DQDO\VLV�� 7KH

VXUYH\� PHWKRG� UHOLHV� RQ� GDWD� RQ� KRXVHKROG� LQFRPHV� �RU�� PRUH� XVXDOO\�� FRQVXPSWLRQ� DV� D� SUR[\� IRU

LQFRPH��JDWKHUHG�E\�PHDQV�RI�D�TXHVWLRQQDLUH��DQG�FRPSDUHV�LW�ZLWK�D�SRYHUW\�OLQH�ZKLFK�UHSUHVHQWV�WKH

OHYHO�RI� LQFRPH�RU�FRQVXPSWLRQ�� UHODWLYH�RU� DEVROXWH��GHHPHG� WR�EH� WKH�SRYHUW\� WKUHVKROG��3RYHUW\� OLQH

GDWD�DUH�FRQVLGHUHG�DWWUDFWLYH�DV�D�SROLF\�WRRO�RQ�WKH�JURXQGV�WKDW�WKH\�SHUPLW�DQ�DVVHVVPHQW�RI�SURJUHVV

WKDW�LV�REMHFWLYH��YHULILDEOH�DQG�UHSOLFDEOH��$OWKRXJK�WKH�VDPH�SULQFLSOH�DSSOLHV�WR�PDQ\�PHDVXUHV�RI�QRQ�

LQFRPH��\HW�WDQJLEOH��GLPHQVLRQV�RI�SRYHUW\����LQFRPH�PHDVXUHV�FRQWLQXH�WR�KDYH�PRVW�UHVRQDQFH�DPRQJ

PDMRU�XVHUV�RI�SRYHUW\�GDWD�

$� EURDGHU� YLHZ� RI� GHSULYDWLRQ� LV� DVVRFLDWHG�ZLWK� SDUWLFLSDWRU\� SRYHUW\� DVVHVVPHQW�� 7KLV� DSSURDFK

UHOLHV�RQ��PHWKRGV��IURP��WKH��3DUWLFLSDWRU\��5DSLG��$SSUDLVDO��VFKRRO���DQG��GUDZV��RQ��GLYHUVH��GLVFLSOLQDU\

                                                
�� )RU�PRUH�RQ�WKHVH�VHH�/HZLV��������DQG�0F*HH��������
�� 6HH�1RUWRQ��%LUG�HW�DO���������
�� 6HH�-D\DUDPDQ�DQG�/DQMRXZ��������
�� 6HH�6DOPHQ��������������
�� 6HH�*URVK�DQG�0XQR]��������
�� 6HYHUDO� DQDO\VWV� KDYH� IHDWXUHG� WKH� VDPH� WZR� DSSURDFKHV� ZKHQ� UHYLHZLQJ� FRQWHPSRUDU\� SRYHUW\� DVVHVVPHQW

PHWKRGV��H�J��%DXOFK��������DQG�6FKDIIHU��LELG���
�� (�J��LQIDQW�PRUWDOLW\�UDWHV��VFKRRO�HQUROPHQW�UDWHV��OLIH�H[SHFWDQF\��LQFRPH�SRYHUW\�PHDVXUHV�



��

DSSURDFKHV� LQFOXGLQJ� VRFLDO� DQWKURSRORJ\� DQG� DJUR�HFRV\VWHPV� DQDO\VLV�� 7KH� SDUWLFLSDWRU\� DSSURDFK

FDSWXUHV� EHWWHU� WKDQ� VXUYH\V� WKH� EURDG� SHUVSHFWLYH� RQ� SRYHUW\� UHSUHVHQWHG� E\� WKH� EDVH� RI� %DXOFK·V

S\UDPLG��VHH�3DUW�7ZR���LQGHHG��LW�LV�ODUJHO\�WKURXJK�WKH�XVH�RI�SDUWLFLSDWRU\�DSSURDFKHV�WKDW�WKHVH�EURDGHU

DQG�PRUH� YDULHG� GLPHQVLRQV� KDYH� HQWHUHG� WKH� ILHOG� RI� YLVLRQ� RI�PDLQVWUHDP� DQDO\VWV�� 7KH� EHVW�NQRZQ

IRUP� WKDW� SDUWLFLSDWRU\� DVVHVVPHQW� WDNHV� LV� WKH� 3DUWLFLSDWRU\� 3RYHUW\� $VVHVVPHQW� RU� 33$�� GHILQHG� DV

IROORZV�

$�SDUWLFLSDWRU\�SRYHUW\� DVVHVVPHQW� �33$�� LV� DQ� LQVWUXPHQW� IRU� LQFOXGLQJ� WKH� SHUVSHFWLYHV� RI� SRRU

SHRSOH� LQ� WKH� DQDO\VLV� RI� SRYHUW\� DQG� WKH� IRUPXODWLRQ� RI� VWUDWHJLHV� WR� UHGXFH� LW�� ,WV� SXUSRVH� LV� WR

LPSURYH� WKH�HIIHFWLYHQHVV�RI�DFWLRQV�DLPHG�DW�SRYHUW\� UHGXFWLRQ��33$V�DUH�JHQHUDOO\� FDUULHG�RXW� DV

SROLF\�UHVHDUFK�H[HUFLVHV��DLPHG�DW�XQGHUVWDQGLQJ�SRYHUW\�IURP�WKH�SHUVSHFWLYH�RI�SRRU�SHRSOH��DQG

ZKDW� WKHLU� SULRULWLHV� DUH� LQ� WHUPV� RI� DFWLRQV� WR� LPSURYH� WKHLU� OLYHV�� 33$V� FDQ� VWUHQJWKHQ� SRYHUW\

DVVHVVPHQW�SURFHVVHV� WKURXJK�� EURDGHQLQJ� VWDNHKROGHU� LQYROYHPHQW� DQG� WKHUHE\� LQFUHDVLQJ� JHQHUDO

VXSSRUW� DQG� OHJLWLPDF\� IRU� DQWL�SRYHUW\� VWUDWHJLHV�� HQULFKLQJ� WKH� DQDO\VLV� DQG� XQGHUVWDQGLQJ� RI

SRYHUW\�E\�LQFOXGLQJ�WKH�SHUVSHFWLYHV�RI�WKH�SRRU��SURYLGLQJ�D�GLYHUVH�UDQJH�RI�YDOXDEOH�LQIRUPDWLRQ

RQ� D� FRVW�HIIHFWLYH�� UDSLG� DQG� WLPHO\� EDVLV�� DQG� FUHDWLQJ� QHZ� UHODWLRQVKLSV� EHWZHHQ� SROLF\�PDNHUV�

VHUYLFH�SURYLGHUV�DQG�SHRSOH�LQ�SRRU�FRPPXQLWLHV�

�ZZZ�GILG�JRY�XN������

7KH� ODEHO� ¶33$·�� KRZHYHU�� KDUERXUV�PXOWLSOH� IRUPV�� ZLWK� WKH�:RUOG� %DQN� VWUHWFKLQJ� WKH� GHILQLWLRQ� WR

FRYHU�VWXGLHV�DQG�SURFHVVHV�ZKLFK�RWKHU�33$�SUDFWLWLRQHUV�ZRXOG�QRW�FRXQW�DV�SDUWLFLSDWRU\��GXH�WR�WKHLU

UHOLDQFH�RQ� VXUYH\�EDVHG�PHWKRGV���� ,W� DOVR� OHDYHV�RXW� WKRVH�SDUWLFLSDWRU\�SRYHUW\� DVVHVVPHQW� LQLWLDWLYHV

FRQGXFWHG�ZLWKRXW� D� VSHFLILF�SROLF\� IRFXV�RU� OLQNV� WR� JRYHUQPHQW��RIWHQ� OHG�E\�1*2V�� VRPH�RI�ZKLFK

UHWDLQ�PRUH�FRQQHFWLRQ�ZLWK�WKH�FRQVWUXFWLYLVW�HSLVWHPRORJLFDO�WUDGLWLRQ�RI�SDUWLFLSDWRU\�UHVHDUFK�WKDQ�GR

WKH�ODUJHU�VFDOH��SROLF\�IRFXVHG�33$V�

+RXVHKROG�VXUYH\V�DQG�SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQWV�GRPLQDWH�RWKHU�PHWKRGV� LQ� WHUPV�RI� WKH

IUHTXHQF\�DQG�ZLGH�H[WHQW�RI�WKHLU�DSSOLFDWLRQ�DQG�XVH��WKH�ODUJH�VFDOH�DW�ZKLFK�WKH\�DUH�FDUULHG�RXW��DQG

WKH�KLJK�SURILOH�WKH\�KDYH�VHFXUHG�LQ�SRYHUW\�UHVHDUFK�OLWHUDWXUH�DQG�SUDFWLFH��7KH\�KDYH�EHFRPH�WKH�PDMRU

DSSURDFKHV� XVHG� E\� JRYHUQPHQWV� DQG� LQVWLWXWLRQV� FRQFHUQHG�ZLWK�PDNLQJ� DQG� LPSOHPHQWLQJ� SROLF\� RQ

SRYHUW\�� DQG� DV� VXFK� HQMR\� D� VWDWXV� WKDW� RWKHU� IRUPV� RI� UHVHDUFK� DQG� DQDO\VLV�� FDUULHG� RXW� E\� GLIIHUHQW

DFWRUV�OLNH�DFDGHPLFV�DQG�1*2V��GR�QRW��7KHLU�LPSRUWDQFH�WR�SROLF\�DFWRUV�DW�OHDVW�SDUWO\�UHIOHFWV�WKH�IDFW

WKDW� WKH\� FDQ� EH� DSSOLHG� DW� WKH� QDWLRQDO� OHYHO� DQG�� LQ� WKH� FDVH� RI� KRXVHKROG� VXUYH\V�� DUH� GHHPHG

UHSUHVHQWDWLYH�DW�WKDW�OHYHO�DQG�XVHIXO�IRU�FURVV�FRXQWU\�FRPSDULVRQV��/RRVHO\�VSHDNLQJ��WKH\�FDQ�DOVR�EH

XVHG� DW� WKH� LQWHUQDWLRQDO� OHYHO�� QRWZLWKVWDQGLQJ� WKH� FRPSOH[LWLHV� RI� FURVV�FRXQWU\� SRYHUW\� KHDGFRXQW

PHDVXUHPHQWV�DQG�WKH�LVVXHV�UDLVHG��²��DQG�OHIW�XQUHVROYHG��²��E\�WKH��9RLFHV�RI�WKH�3RRU��DERXW�KRZ�ILQGLQJV

                                                
�� 6HH��IRU�H[DPSOH��1DUD\DQ��3DWHO�HW�DO��������������IRU�D�¶SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQW·�WKDW�UHOLHG�H[FOXVLYHO\

RQ�TXHVWLRQQDLUHV��DQG�5REE��������IRU�DQ�RYHUYLHZ�RI�YDULRXV�VWXGLHV�LQFOXGHG�LQ�D������:RUOG�%DQN�UHYLHZ
RI�33$V�



��

IURP� D� WZHQW\�WKUHH�FRXQWU\� ¶33$·� VWXG\�ZHUH� SURFHVVHG� LQWR�PHVVDJHV� RI� JOREDO� UHVRQDQFH�� $� TXDOLW\

ZKLFK� LQ� WKH� UHDOP�RI�SROLF\� DSSHDUV� WR�EH� HVVHQWLDO� IRU� YDOLGDWLQJ�SRYHUW\� DVVHVVPHQW�PHWKRGV� LV� WKHLU

DELOLW\� WR� FDSWXUH� WKH� ELJ� SLFWXUH�� WKH� QDWLRQDO� SURILOH� RU� WKH� FRXQWU\·V� VWDWXV� YLV�j�YLV� WKH� LQWHUQDWLRQDO

DYHUDJH��GHVSLWH�WKH�IDFW�WKDW�WKHVH�ELJ�SLFWXUHV�DUH�EHWWHU�DW�LQGLFDWLQJ�DEVROXWH�RU�UHODWLYH�SURJUHVV�WKDQ

WKH\�DUH�DW�H[SODLQLQJ�ZKLFK�SROLF\�LQWHUYHQWLRQV�ZRUN�DQG�ZK\�

,Q�FKRRVLQJ� WR� IRFXV�RQ� WKHVH� WZR�DSSURDFKHV��ZH�DUH�FRJQLVDQW�RI� WKHLU�GLIIHUHQW� HSLVWHPRORJLFDO

URRWV��$V�QRWHG�DERYH��WKH�KRXVHKROG�VXUYH\�HPHUJHV�IURP�WKH�SRVLWLYLVW�WUDGLWLRQ��3DUWLFLSDWRU\�SRYHUW\

DVVHVVPHQW� LV�VRPHWLPHV�FRQWUDVWHG�ZLWK�WKH�VXUYH\�DSSURDFK�RQ�WKH�JURXQGV� WKDW� LW�KDV� LWV�RULJLQV� LQ�D

SRVW�SRVLWLYLVW�RU�HYHQ�D�FRQVWUXFWLYLVW�SDUDGLJP��7KH�ODWWHU��LQ�'HQ]LQ�DQG�/LQFROQ·V�ZRUGV�

DVVXPHV� D� UHODWLYLVW� RQWRORJ\� �WKHUH� DUH�PXOWLSOH� UHDOLWLHV��� D� VXEMHFWLYLVW� HSLVWHPRORJ\� �NQRZHU� DQG

UHVSRQGHQW�FR�FUHDWH�XQGHUVWDQGLQJV���DQG�D�QDWXUDOLVWLF��LQ�WKH�QDWXUDO�ZRUOG��VHW�RI�PHWKRGRORJLFDO

SURFHGXUHV·�

�'HQ]LQ�DQG�/LQFROQ������������

'HVSLWH�WKHLU�GLIIHUHQW�KHULWDJHV��WKH�WZR�SRYHUW\�DVVHVVPHQW�DSSURDFKHV�DUH�QRZDGD\V�IUHTXHQWO\�XVHG�DV

LI�WKH\�ZHUH�FRPPHQVXUDEOH��PHDQLQJ��LQ�HSLVWHPRORJLFDO�WHUPV��WKDW�WKH\�DUH�XVHG�VLPXOWDQHRXVO\�LQ�WKH

VDPH� UHVHDUFK� XQGHUWDNLQJ�� HOHPHQWV� RI� RQH� EHLQJ� EOHQGHG� LQWR� WKH� RWKHU�� VR� DV� WR� UHSUHVHQW� VRPH

HOHPHQWV� RI� HDFK� �SRVLWLYLVW� DQG� FRQVWUXFWLYLVW�� SDUDGLJPDWLF� ZRUOG� YLHZ���� ,Q� RXU� YLHZ� WKLV

FRPPHQVXUDELOLW\� FDQQRW� EH� WDNHQ� IRU� JUDQWHG�� <HW� LQ� D� ZRUOG� RI� VRFLDO� VFLHQFH� UHVHDUFK� ZKHUH� WKH

SRVLWLYLVW�SDUDGLJP�VWLOO�GRPLQDWHV�� WKH� WHQGHQF\� LQ�FRQWHPSRUDU\�SRYHUW\�DVVHVVPHQW� LV� IRU� WKH� ¶RXWOLHU·

DSSURDFK�FRPLQJ�IURP�D�FRQVWUXFWLYLVW�WUDGLWLRQ�WR�EH�DEVRUEHG�LQWR�WKH�GRPLQDQW�SRVLWLYLVW�DSSURDFK��DW

OHDVW�WR�WKH�H[WHQW�WKDW�WKH�VXEMHFWLYH��SRVLWLRQHG�NQRZOHGJH�WR�ZKLFK�LW�JLYHV�ULVH�JHWV�WUHDWHG�DV�HPSLULFDO

IDFW��7KH�SURFHVV�RI�DEVRUSWLRQ�KDV�IRFXVHG�RQ�WKH�WHFKQLFDO�DVSHFWV�RI�FRPELQLQJ�PHWKRGV�IRU�SRYHUW\

DVVHVVPHQW��WR�WKH�QHJOHFW�RI�HWKLFDO�RU�HSLVWHPRORJLFDO�DVSHFWV��7KLV�RSHQV�XS�WZR�LPSRUWDQW�RSWLRQV�IRU

HQTXLU\��2QH�LV�WR�H[SORUH�WKH�NLQGV�RI�SRYHUW\�NQRZOHGJH�WKDW�JHW�H[FOXGHG�IURP�WKLV�DEVRUSWLRQ�SURFHVV�

WKLV� LVVXH�� DPRQJ� RWKHUV�� LV� DGGUHVVHG� E\� WKH� RWKHU� FRQFHSWXDO� SDSHU� SURGXFHG� LQ� WKLV� SURMHFW� �%URFN�

&RUQZDOO�DQG�*DYHQWD��������7KH�VHFRQG�RSWLRQ�LV�WR�IRFXV�RQ�WKH�G\QDPLFV�DURXQG�WKH�WHFKQLFDO�FKRLFHV

PDGH�LQ�FRPELQLQJ�PHWKRGV�IRU�SRYHUW\�DVVHVVPHQW�

7KLV� LV� WKH� WKHPH� WR� ZKLFK� ZH� QRZ� WXUQ�� $IWHU� UHYLHZLQJ� WKH� UDQJH� DQG� EUHDGWK� RI� RSWLRQV� DQG

FKRLFHV�FRQIURQWLQJ�WKH�SRYHUW\�DVVHVVRU��ZH�SUHVHQW�D�FDVH�VWXG\�IURP�8JDQGD�ZKLFK� LOOXVWUDWHV�VHYHUDO

SRLQWV�DERXW��PHWKRGRORJLFDO�FKRLFHV���7KH��FDVH�VWXG\��VKRZV�RQ�WKH�RQH�KDQG�KRZ�WKH��YHU\��VDPH��GDWD�

                                                
�� :H�GR�QRW�PHDQ� WR� LPSO\� WKDW� DOO� 33$V� UHSURGXFH� IDLWKIXOO\� WKHVH� FRQVWUXFWLYLVW� SULQFLSOHV��PHUHO\� WKDW� LW� LV

IURP� WKHVH� SDUDGLJPV� WKDW� SDUWLFLSDWRU\� DSSURDFKHV� KDYH� HYROYHG�� DV� FRXQWHUSRLQWV� WR� WKH� SRVLWLYLVW� VXUYH\
DSSURDFK��7KH� H[WHQW� WR�ZKLFK� WKLV� LV� DQ� DFFXUDWH� UHSUHVHQWDWLRQ� RI� 33$V� RU� WKHLU�PHWKRGRORJLFDO� DQFHVWRU�
35$��DFWXDOO\�GHSHQGV�RQ�WKH�FDVH�LQ�TXHVWLRQ��6RPH�33$�H[HUFLVHV��LQFOXGLQJ�WKH�9RLFHV�RI�WKH�3RRU��EXLOG�WKHLU
OHJLWLPDF\� RQ� FODLPLQJ�� FRQYHUVHO\�� D�PRUDO� DXWKRULW\� EDVHG� RQ� UHSUHVHQWLQJ� WKH� YRLFHV� RI� WKH� SRRU� LQ� SXUH
XQDGXOWHUDWHG� IRUP��GHQ\LQJ� WKDW� WKH� UHVHDUFKHU�KDV� DQ\� UROH�RU� DJHQF\� LQ� FR�FUHDWLQJ�PHDQLQJV� DQG� VKDSLQJ
¶ILQGLQJV·�

�� )RU�D�GLVFXVVLRQ�RI�FRPPHQVXUDELOLW\��VHH�'HQ]LQ�DQG�/LQFROQ�����������²����
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DULVLQJ� IURP� KRXVHKROG� VXUYH\V�� FDQ� JLYH� ULVH� WR� H[SODQDWLRQV� RI� ZKDW� LV� KDSSHQLQJ� WR� SRYHUW\� ZKLFK

HPSKDVLVH� TXLWH� GLIIHUHQW� LVVXHV�� 2Q� WKH� RWKHU� KDQG�� LW� VKRZV� KRZ� VXEMHFWLYH�� SRVLWLRQHG� NQRZOHGJH

JDWKHUHG�WKURXJK�D�3DUWLFLSDWRU\�3RYHUW\�$VVHVVPHQW�JHWV�MXGJHG�DJDLQVW�YDOLGLW\�FULWHULD�HVWDEOLVKHG�ZLWKLQ

WKH�SRVLWLYLVW�SDUDGLJP�IRU�MXGJLQJ�FRQYHQWLRQDO�SRYHUW\�GDWD�

7KHUH�DUH�VHYHUDO�FODVVLILFDWRU\�VFKHPDWD�LQ�XVH�IRU�GLVWLQJXLVKLQJ�ZD\V�RI�DVVHVVLQJ�SRYHUW\��0RVW�DUH

FRQWLQXD�UDWKHU�WKDQ�GLFKRWRPLHV��DOWKRXJK�WKH\�DUH�RIWHQ� MX[WDSRVHG�WR�DSSHDU�DV�ELQDU\�FKRLFHV��6RPH

FODVVLILFDWRU\�VFKHPDWD�GLVWLQJXLVK�GLIIHUHQW�PHWKRGV��RWKHUV�GLVWLQJXLVK�GLIIHUHQW�W\SHV�RI�GDWD�DULVLQJ�IURP

WKH� DSSOLFDWLRQ� RI� PHWKRGV�� DQG� RWKHUV� GLVWLQJXLVK� FRQFHSWXDO� DSSURDFKHV� WR� SRYHUW\�� 7KH� GLVWLQFWLRQV

EHWZHHQ�PHWKRGV��GDWD�DQG�FRQFHSWV�DUH�DOO� WRR�RIWHQ�EOXUUHG�DQG�PHULW�FODULILFDWLRQ�KHUH����)RU�SUHVHQW

SXUSRVHV��PHWKRGV�DUH�GDWD�JDWKHULQJ�WRROV��7KH�GLVWLQFWLRQ�ZH�PDNH�EHWZHHQ�PHWKRGV�DQG�PHWKRGRORJLHV

LV� WKDW�PHWKRGV� DUH� WKH� RSHUDWLRQDOLVDWLRQ� RI� PHWKRGRORJLFDO� DSSURDFKHV� RU� PHWKRGRORJLHV�� ZKLFK� DUH

HVVHQWLDOO\�FRQFHSWXDO�IUDPHZRUNV��HDFK�ZLWK�LWV�RZQ�HSLVWHPRORJLFDO�IRXQGDWLRQV��FRQFHSW�RI�SRYHUW\��DQG

DVVRFLDWHG�PHWKRG�RU�VHW�RI�PHWKRGV��0HWKRGV�DUH�GLVWLQFW�WRR�IURP�GDWD��DOWKRXJK� LQ�VRPH�GLVFXVVLRQV

DERXW� GLIIHUHQW� DSSURDFKHV� WR� VRFLDO� VFLHQFH� UHVHDUFK� WKHVH� DUH� VRPHWLPHV� FRQIXVHG�� IRU� H[DPSOH�

GLVFXVVLRQV�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�¶PHWKRGV·�XVXDOO\�UHIHU�LQ�IDFW�WR�WKH�VRUW�RI�GDWD�WKH\�SURGXFH�

DQG�QRW�WR�WKH�PHWKRGV�WKHPVHOYHV��%RRWK��+ROODQG�HW�DO��������+HQWVFKHO�������

7DEOH���SUHVHQWV�WKH�EURDG�UDQJH�RI�ZD\V�WKDW�DVSHFWV�RI�SRYHUW\�DVVHVVPHQW�DUH�FXUUHQWO\�FODVVLILHG�LQ

WKH�OLWHUDWXUH�

7KH�YDULRXV�FDWHJRULHV�VKRZQ� LQ�7DEOH���DUH�QRW�PXWXDOO\�H[FOXVLYH��)RU�H[DPSOH�� D� VLQJOH�SRYHUW\

DVVHVVPHQW�H[HUFLVH�ZLOO� LQYROYH�FKRLFHV�DERXW�FRQFHSWV��PHWKRGV�DQG�GDWD��DQG�PLJKW� UHTXLUH�GHFLVLRQV

DERXW�VHYHUDO�RI�WKH�VHWV�RI�RSWLRQV�SUHVHQWHG�LQ�WKH�WDEOH��&OHDUO\��ZKHQ�RQH�FRQFHSWXDO�IUDPHZRUN��VHW�RI

PHWKRGV�RU�NLQG�RI�GDWD�DUH�DGRSWHG�LQVWHDG�RI�RWKHUV��WUDGH�RIIV�DUH�PDGH�

7KH�PRVW�FRPSUHKHQVLYH�UHYLHZ�RI�WUDGHRIIV�FRQFHUQLQJ�WKH�GHILQLWLRQ�RI�SRYHUW\�LV�SHUKDSV�%RRWK�

ZKR�GHYHORSV�%DXOFK·V������ZRUN�RQ�GLIIHUHQW�FRQFHSWXDOLVDWLRQV�RI�SRYHUW\�WR�GLVFXVV�WKH�GLIIHUHQW�NLQGV

RI� WUDGH�RII� LPSOLFLW� LQ� FKRRVLQJ�EHWZHHQ� WKHP� �%RRWK��������%RRWK�GHDOV�ZLWK� FRQFHSWV� UDQJLQJ� IURP

FRQVXPSWLRQ�EDVHG�� XQL�GLPHQVLRQDO� FRQFHSWV� RI� SRYHUW\�� WR� D� EURDG�� PXOWLGLPHQVLRQDO� FRQFHSW

HQFRPSDVVLQJ�SULYDWH�FRQVXPSWLRQ��DVVHWV��KXPDQ�GHYHORSPHQW��VRFLDO�DQG�FXOWXUDO�GLPHQVLRQV��SROLWLFDO

HPSRZHUPHQW�� DQG� VHFXULW\�YXOQHUDELOLW\��:KLOH�PHWKRGV� IRU� SRYHUW\�PHDVXUHPHQW� FDQ� LQ� SULQFLSOH� EH

FKRVHQ�IURP�D�UDQJH�RI�UHVHDUFK�WRROV��%RRWK�DUJXHV�WKDW�FKRLFHV�DOVR�UHVW�RQ�GDWD�DYDLODELOLW\�DQG�DQDO\WLF

FDSDFLW\��¶WKH�OHVV�WDQJLEOH�GLPHQVLRQV�>RI�SRYHUW\@�DUH�GLIILFXOW�WR�PHDVXUH�DQG�TXDQWLI\·��RS�FLW�������7KLV

WUDGH�RII�� RI� GLYHUVLW\� DQG� FRPSOH[LW\� DJDLQVW� HDVH� RI� PHDVXUHPHQW�� SDUWLDOO\� H[SODLQV� WKH� UHODWLYH

SURPLQHQFH�RI�PHDVXUHV�GHQRWLQJ�WKH�WDQJLEOH�GLPHQVLRQV��VXFK�DV�SULYDWH�FRQVXPSWLRQ�

                                                
�� %UDQQHQ�����������DOVR�GLVFXVVHV�WKLV�
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7DEOH���&RQWLQXD�DQG�GLFKRWRPLHV�LQ�DSSURDFKHV�WR�SRYHUW\�DVVHVVPHQW

8QL�
GLPHQVLRQDO

0XOWL�
GLPHQVLRQDO

:KHWKHU�SRYHUW\�LV�VHHQ�DV�PHDVXUDEOH�E\�RQH
YDULDEOH��XVXDOO\��FRQVXPSWLRQ�VKRUWIDOO��RU
UHTXLUHV�DQ�DSSUHFLDWLRQ�RI�PRUH�GLPHQVLRQV

2EMHFWLYH 6XEMHFWLYH :KHWKHU�SRYHUW\�LV�VHHQ�DV�XQLYHUVDOO\��REMHFWLYHO\
PHDVXUDEOH�RU�ZKHWKHU�WKHUH�ZLOO�DOZD\V�EH�D
VXEMHFWLYH�YDOXH�MXGJHPHQW�LQYROYHG

5HODWLYH $EVROXWH 5HODWLYH�SRYHUW\�UHSUHVHQWV�WKH�GHSULYHG�VWDWH�RI�RQH
VHFWLRQ�RI�WKH�SRSXODWLRQ�LQ�FRPSDULVRQ�WR�DQRWKHU
VHFWLRQ��$EVROXWH�SRYHUW\�UHSUHVHQWV�D�OHYHO�RI
LQFRPH�ZKLFK�GRHV�QRW�SHUPLW�D�KRXVHKROG�RU
LQGLYLGXDO�WR�REWDLQ�D�PLQLPXP�DJUHHG�OHYHO�RI
ZHOOEHLQJ�

3
2
9
(
5
7
<

&
2
1
&
(
3
7
6

'\QDPLF 6WDWLF $�G\QDPLF�FRQFHSW�GLVWLQJXLVKHV�WKH�µWUDQVLWRU\�SRRU¶
�WKRVH�IDOOLQJ�LQWR�SRYHUW\�GXH�WR�WHPSRUDU\
DGYHUVLW\��IURP�WKH�FKURQLFDOO\�SRRU��D�VWDWLF�FRQFHSW
GRHV�QRW

'LUHFW ,QGLUHFW :KHWKHU�PHDVXUHPHQW�FDSWXUHV�DFWXDO�VDWLVIDFWLRQ�RI
QHHGV��GLUHFW��RU�UHVRXUFHV�D�KRXVHKROG�FRPPDQGV
WR�PHHW�LWV�EDVLF�QHHGV��L�H��WKH�SRWHQWLDO�VDWLVIDFWLRQ
RI�QHHGV��LQGLUHFW�

,GHQWLILFDWRU\ $JJUHJDWLYH µ:KR�DUH�WKH�SRRU"¶�YHUVXV�µ:KDW�LV�WKH�RYHUDOO�OHYHO
RI�SRYHUW\"¶�$JJUHJDWLRQ�RIWHQ�LPSOLHV
UHSUHVHQWDWLYLW\�RI�WKH�VDPSOH�DQG�FRPPRQ�XQLWV�RI
PHDVXUHPHQW�DFURVV�DOO�FDVHV�H[DPLQHG

(FRQRPLVWLF 1RQ�
HFRQRPLVWLF

(FRQRPLVWLF�PHWKRGV�JDWKHU�GDWD��XVXDOO\
LQFRPH�FRQVXPSWLRQ�OHYHOV��DFURVV�D�UHSUHVHQWDWLYH
VDPSOH�RI�WKH�SRSXODWLRQ�DQG�GHULYH�SUHGLFWLRQV�DQG
VWDWLVWLFDO�LQIHUHQFHV�DFURVV�WKH�ZKROH�SRSXODWLRQ�RQ
WKDW�EDVLV��QRQ�HFRQRPLVWLF�PHWKRGV�GR�QRW�

([WUDFWLYH (PSRZHULQJ :KHWKHU�PHWKRGV�VHHN�RQO\�WR�JDWKHU�GDWD�IRU
DQDO\VLV�HOVHZKHUH��RU�WR�IDFLOLWDWH�WKH�HPSRZHUPHQW
RI�SDUWLFLSDQWV

5DSLG ,Q�GHSWK :KHWKHU�UHVHDUFKHU¶V�LQWHUDFWLRQ�ZLWK�WKH�UHVHDUFKHG
LV�UDSLG�DQG�UHODWLYHO\�VXSHUILFLDO��RU�LV�D�ORQJ�SURFHVV
DLPLQJ�DW�LQ�GHSWK�XQGHUVWDQGLQJ

0

(

7

+

2

'

6

&RQWH[WXDO 1RQ�
FRQWH[WXDO

([WHQW�WR�ZKLFK�PHWKRG�DWWHPSWV�WR�XQGHUVWDQG
KXPDQ�EHKDYLRXU�ZLWKLQ�WKH�VRFLDO��FXOWXUDO�
HFRQRPLF�DQG�SROLWLFDO�HQYLURQPHQW�RI�D�ORFDOLW\

2EMHFWLYH 6XEMHFWLYH :KHWKHU�WKH�GDWXP�LV�D�SLHFH�RI�LQIRUPDWLRQ�ZKLFK
FDQ�EH�REMHFWLYHO\�YHULILHG�DQG�FRPSDUHG�WR
HVWDEOLVKHG�EHQFKPDUNV��RU�D�VXEMHFWLYH�SHUFHSWLRQ
RQ�RSLQLRQ�

0LFUR 0DFUR $�PLFUR�DSSURDFK��XVXDOO\�FRPPXQLW\�RU�YLOODJH
OHYHO��HPSKDVLVHV�GHWDLO��D�PDFUR�DSSURDFK
HPSKDVLVHV�SDWWHUQV�RQ�D�ODUJHU��XVXDOO\�QDWLRQDO�
OHYHO

'

$

7

$ 4XDOLWDWLYH 4XDQWLWDWLYH :KHWKHU�ILQGLQJV�DUH�H[SUHVVHG�LQ�QRQ�QXPHULFDO
IRUPV�RU�LQ�QXPEHUV��IURP�ZKLFK�HPSLULFDO
JHQHUDOLVDWLRQV�DUH�RIWHQ�PDGH���

6RXUFHV���

                                                
�� 7KHUH� LV� GHEDWH� RYHU� ZKHWKHU� WKHVH� WZR� DUH� PXWXDOO\� H[FOXVLYH� EHFDXVH� WKH\� GHVFULEH� GLIIHUHQW� UHDOLWLHV�� RU

FRPSOHPHQWDU\�EHFDXVH�ERWK�DUH�QHHGHG�WR�GHVFULEH�RQH�UHDOLW\�
�� 1RWH��7KLV� WDEOH�GUDZV�RQ�D� UDQJH�RI� VRXUFHV� �%RRWK�������%DXOFK�������.DEHHU� ������&DUYDOKR� DQG�:KLWH

������ +DUSHU� ������ %ROWYLQLN� ������ %URFNOHVE\� DQG� +ROODQG� ������ +HQWVFKHO� ������ 0DUWLQL� ������ 5XELR�
3UHQQXVKL�HW�DO��������



��

$�IXUWKHU�WUDGH�RII�H[LVWV��%RRWK�SRVLWV��EHWZHHQ�WKH�GLIIHUHQW�SXUSRVHV�RI�PRQLWRULQJ�SRYHUW\��7R�DVVHVV

SRYHUW\� DV� D�XQL�GLPHQVLRQDO� FRQFHSWXDOLVDWLRQ�SURYLGHV� ¶D�ELUG·V�H\H� YLHZ�RI� JOREDO�SRYHUW\·� �RS� FLW�� ���

DQG� IDFLOLWDWHV� LQWHUQDWLRQDO� FRPSDULVRQ�� 7R� DVVHVV� LW� DV� D� PXOWL�GLPHQVLRQDO� FRQFHSWXDOLVDWLRQ� ZKLFK

LQFOXGHV� WKH� OHVV� WDQJLEOH� GLPHQVLRQV� LV� D� UHODWLYHO\� FRPSOH[� XQGHUWDNLQJ� ZKLFK� DIIRUGV� D� SHUVSHFWLYH

¶FORVHVW� WR� WKH� JURXQG� ²� DQG� WR� WKH� SHRSOH·� �RS� FLW�� ���� DQG� JHQHUDWHV� GDWD� ¶PRVW� DGHTXDWH� IRU� GHWDLOHG

SODQQLQJ�DQG�PRQLWRULQJ�SXUSRVHV·��+H�FRQWLQXHV�E\�QRWLQJ�WKH�GLIILFXOWLHV�RI�DSSO\LQJ�PHDVXUHPHQW�WR�D

PXOWL�GLPHQVLRQDO� YLHZ�RI� SRYHUW\�� SRLQWLQJ� RXW� WKDW� ¶IRU� WKH� UHPDLQLQJ� GLPHQVLRQV� WKHUH� DUH� QR� JRRG

PHWKRGV�WR�VWDQGDUGLVH�DQG�TXDQWLI\�PHDVXUHV�WKDW�ZRXOG�SHUPLW�FRPSDULVRQV��%XW�VHYHUDO�FRXQWULHV�KDYH

XQGHUWDNHQ�SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQWV��ZKLFK�SURYLGH�YHU\�XVHIXO�TXDOLWDWLYH�DQG�PXOWLGLPHQVLRQDO

SRYHUW\� LQIRUPDWLRQ·� �LELG�� �����%RRWK� DW� RQFH� IUDPHV� WKH� LQIRUPDWLRQ� DULVLQJ� IURP� 33$V� DV� XVHIXO� LQ

SODQQLQJ� DQG� LPSOHPHQWDWLRQ�� EXW� QRW� LQ� VDWLVI\LQJ� WKH� FRQYHQWLRQDO� FULWHULD� IRU� YDOLGLW\� LQ� SRYHUW\

DVVHVVPHQW��+LV�GLVFXVVLRQ�UHYHDOV�WKDW�WKH�WUDGLWLRQDO�VHSDUDWLRQ�EHWZHHQ�¶LQIRUPDWLRQ�IRU�SODQQLQJ·�DQG

¶LQIRUPDWLRQ� IRU� DFWLRQ·� LQ� WKH�SROLF\� SURFHVV� UHPDLQV�� WRJHWKHU�ZLWK� ORQJ�HVWDEOLVKHG� LGHDV� DERXW�ZKDW

NLQGV�RI�LQIRUPDWLRQ�DUH�GHHPHG�WR�PDNH�D�OHJLWLPDWH�FRQWULEXWLRQ�WR�HLWKHU�DFWLYLW\�

%RRWK·V�DQDO\VLV�GHPRQVWUDWHV�WKDW�WKH�FKRLFH�WKDW�DQ\�SROLF\�DFWRU�PDNHV�DERXW�SRYHUW\�DVVHVVPHQW

PHWKRGRORJLHV� LV� SURIRXQGO\� DIIHFWHG� E\� FRQWH[WXDO� IDFWRUV� ZKLFK� VXUURXQG� NQRZOHGJH� FRQVWUXFWLRQ�

%UDQQHQ�H[DPLQHV�PRUH�FORVHO\�VXFK�FRQWH[WXDO�IDFWRUV�LQ�WKH�G\QDPLFV�RI�VRFLDO�SROLF\�UHVHDUFK��,Q�KHU

GLVFXVVLRQ�RI�WKH�FRQWHPSRUDU\�GLOXWLRQ�RI�WKH�ORQJ�VWDQGLQJ�ELDV�WRZDUGV�TXDQWLWDWLYH�DSSURDFKHV�LQ�8.

VRFLDO�SROLF\�UHVHDUFK��VKH�KLJKOLJKWV�LVVXHV�ZKLFK�DUH�EURDGO\�UHOHYDQW�IRU�SRYHUW\�DVVHVVPHQW�LQ�VRXWKHUQ

FRXQWULHV�

)LUVWO\��VKH�QRWHV��LQ�DQ�HQYLURQPHQW�RI�FRQVWUDLQHG�IXQGLQJ�WKH�VKHHU�FRVW�RI�ODUJH�VFDOH�TXDQWLWDWLYH

H[HUFLVHV� PLOLWDWHV� DJDLQVW� WKHLU� FRQWLQXHG� GRPLQDQFH�� 7KLV� UHVRQDWHV� ZLWK� HDUO\� DUJXPHQWV� E\� ODUJH

GHYHORSPHQW� LQVWLWXWLRQV� IRU� WKH� DGRSWLRQ� RI� SDUWLFLSDWRU\� WRRONLWV� IRU� UDSLG� TXDOLWDWLYH� UHVHDUFK� DV� D

FRPSRQHQW�RI�SRYHUW\�DVVHVVPHQW�LQ�WKH�VRXWK���

6HFRQGO\��FKDQJHV�LQ�SROLWLFDO�FXOWXUH�FDQ�LQIOXHQFH�WKH�ZD\�VRFLDO�VFLHQFHV�DUH�UHJDUGHG�DQG�ZKHWKHU

DQG�KRZ�VRFLDO�VFLHQFH�UHVHDUFK�LV�XVHG�LQ�SROLF\��%UDQQHQ�JLYHV�WKH�H[DPSOH�RI�¶WKH�H[LVWHQFH�RI�D�UDGLFDO

DQG�LGHRORJLFDOO\�GULYHQ�JRYHUQPHQW�>LQ�WKH�8.@�GXULQJ�WKH�����V·��,Q�WKLV�VLWXDWLRQ�

>«@�SROLF\�PDNHUV�KDYH� KDG� D� OHVVHU� UHTXLUHPHQW� IRU� LQIRUPDWLRQ� LQ� RUGHU� WR� VXSSRUW� DQG� LQIRUP

WKHLU�GHFLVLRQ�PDNLQJ��:KHUH�SROLWLFDO�GHFLVLRQV�DUH�PDGH�SULPDULO\�IRU�LGHRORJLFDO�UHDVRQV�WKH�SRZHU

RI�NQRZOHGJH�DQG�H[SHUWV�LV�GLPLQLVKHG�DQG�SROLFLHV�DUH�FUHDWHG�ZLOO\�QLOO\����²����

,W�LV�WHPSWLQJ�WR�GUDZ�SDUDOOHOV�ZLWK�����V�VXE�6DKDUDQ�$IULFD�DQG�FKDUJH�WKH�GRPLQDQW�LGHRORJXHV�IURP

WKH� LQWHUQDWLRQDO� ILQDQFLDO� LQVWLWXWLRQV��EHQW�RQ�SURPRWLQJ�D�SDUWLFXODU� VFKRRO�RI� HFRQRPLF� UHIRUP��ZLWK

REYLDWLQJ� WKH� QHHG� IRU� H[SDQVLRQV� LQ� LQGLJHQRXV� SRYHUW\� NQRZOHGJH� JHQHUDWLRQ� FDSDFLW\� LQ� SRRU

                                                
�� 6HH��IRU�LQVWDQFH��&KDPEHUV���������3DXO��������FLWHG�LQ�&RUQZDOO�����������²��



��

FRXQWULHV����7KLV�LV�QRW�WR�VXJJHVW�WKDW�WKHUH�ZDV�QR�FDOO�IRU�DQ\�NLQG�RI�QHZ�SRYHUW\�NQRZOHGJH�LQ�WKRVH

FLUFXPVWDQFHV��EXW� WKDW� WKH�FDOO�ZDV� IRU� WKH�SDUWLFXODU� IRUP�RI� NQRZOHGJH�ZKLFK�ZDV� DFFHSWDEOH� WR� DQG

FRQJUXHQW�ZLWK�WKH�GHPDQGV�RI�LQWHUQDWLRQDO�LQVWLWXWLRQV��SULYLOHJLQJ�PDFUR�OHYHO�SRYHUW\�LQGLFDWRUV��333

SRYHUW\� OLQHV� DQG� GROODU�D�GD\� KHDGFRXQWV� VXLWDEOH� IRU� LQWHUQDWLRQDO� FRPSDULVRQ�� RYHU� PLFUR�OHYHO

SHUVSHFWLYHV� DQG� H[SORUDWLRQV� RI� FRPPXQLW\�OHYHO� DQG� LQWUD�KRXVHKROG� SRYHUW\� G\QDPLFV� VXLWDEOH� IRU

XQGHUVWDQGLQJ� SROLF\� LPSDFW� DW� ORFDO� OHYHO�� ,Q� VXFK� DQ� LGHRORJLFDO� HQYLURQPHQW�� DQG� XQGHU� IXQGLQJ

FRQVWUDLQWV��WKH�OLPLWHG�DXWRQRP\�RI�LQGLJHQRXV�UHVHDUFK�HVWDEOLVKPHQWV�PHDQW�WKH\�FRXOG�QR�ORQJHU�FODLP

WR�SXUVXH� LQGHSHQGHQW� NQRZOHGJH�� DQG�KDG� WR� SURGXFH� RXWSXWV� WKH\� FRXOG�PDUNHW� WR� EX\HUV� �%UDQQHQ

����������

$� WKLUG� VHW�RI� IDFWRUV� DUH� WKH� FRQVWUDLQWV� LPSRVHG�RQ� WKH� VSUHDG� RI�PXOWL�PHWKRG� UHVHDUFK�E\� WKH

VNLOOV��FDUHHU�SDWKV�DQG�PRQR�GLVFLSOLQDU\�EDFNJURXQG�RI�PRVW�VRFLDO�VFLHQFH�UHVHDUFKHUV��$JDLQ��WKLV�SRLQW

DSSOLHV�IRUFHIXOO\�LQ�VRXWKHUQ�FRXQWULHV�ZKHUH�UHVHDUFK�FDSDFLW\�RI�DQ\�NLQG�LV�VRUHO\�OLPLWHG�FRPSDUHG�WR

QRUWKHUQ� FRXQWULHV�� DPRQJ�RWKHU� WKLQJV� E\� ODFN� RI� DGHTXDWH� WUDLQLQJ� LQVWLWXWLRQV� DQG� E\� WKH� SDXFLW\� RI

IXQGLQJ� IRU� UHVHDUFKHUV� WR� WUDLQ� RYHUVHDV�� :KHUH� VXFK� IXQGLQJ� LV� DYDLODEOH�� LW� LV� RIWHQ� LQ� WKH� IRUP� RI

LQWHUQVKLSV�RU�<RXQJ�3URIHVVLRQDOV·�SODFHPHQWV�LQ�LQIOXHQWLDO�JOREDO�LQVWLWXWLRQV��ZKHUH�WUDLQHHV�RIWHQ�OHDUQ

WR�DGRSW�DQG�UHSOLFDWH�WKH�FXOWXUHV�RI�WKH�KRVW�LQVWLWXWLRQV��LQFOXGLQJ�DQ\�ELDVHV�RU�¶SUHIHUHQFHV·�WKHUHLQ�

)RXUWKO\�� WKH� SROLWLFDO� YDOXHV� DQG� SHUVSHFWLYHV� RI� SROLF\� DFWRUV� WKHPVHOYHV� IRUP� D� FULWLFDO� SDUW� RI

FKRLFH�RI�SRYHUW\�DVVHVVPHQW�PHWKRGRORJLHV��:KLOH�WKHUH�LV�QR�QDWXUDO�OLQN�EHWZHHQ�D�SDUWLFXODU�SROLWLFDO

SHUVSHFWLYH� DQG� D� JLYHQ� PHWKRG�� IHPLQLVW� FULWLTXHV� KDYH� VKRZQ� FRQYLQFLQJO\� WKDW� RUWKRGR[� VRFLRORJ\

PHWKRGV�VXFK�DV�VXUYH\V�DUH�¶QRW�WKH�REMHFWLYH��QHXWUDO�DQG�VFLHQWLILF�LQVWUXPHQWV�WKH\�FODLP�WR�EH�EXW�DUH

LPEXHG� ZLWK� PDVFXOLQLVW� DVVXPSWLRQV·� �%UDQQHQ� ������ ����� 5HFHQW� GHYHORSPHQWV� LQ� WKH� SRYHUW\

DVVHVVPHQW� ILHOG� VXSSRUW� WKLV� YLHZ��2QH�RI� WKH�PRVW� QRWDEOH� LPSDFWV� RI� WKH� JURZLQJ� XVH� RI� TXDOLWDWLYH

DSSURDFKHV� WR� FRPSOHPHQW� VXUYH\V� LQ� WKH� ����V� KDV� EHHQ� D� GHHSHQHG� XQGHUVWDQGLQJ� RI� WKH� JHQGHU

GLPHQVLRQV� RI� SURFHVVHV� RI� LPSRYHULVKPHQW� DQG� JHQGHU�VSHFLILF� H[SHULHQFHV� RI� SRYHUW\�� SUHYLRXVO\

FRPSOHWHO\�LQYLVLEOH�RXWVLGH�WKH�ILHOG�RI�DQWKURSRORJ\����%HVLGHV�H[SODLQLQJ�VHYHUDO�RI�WKH�PRVW�LQIDPRXV

RYHUVLJKWV�RI�SDVW�GHYHORSPHQW�UHVHDUFK��QRZ�ZHOO�GRFXPHQWHG�LQ�WKH�JHQGHU�DQG�GHYHORSPHQW�OLWHUDWXUH��

WKLV�REVHUYDWLRQ�DOVR�KLJKOLJKWV�WKH�DPSOH�VFRSH�IRU�SROLWLFDO�PDQLSXODWLRQ�DQG�LQWHUHVW�JURXS�LQIOXHQFH�WR

LQWHUIHUH�LQ�WKH�FKRLFH��DSSOLFDWLRQ�DQG�RXWFRPHV�RI�VRFLDO�VFLHQFH�PHWKRG�

7KLV� GLVFXVVLRQ� RI� EURDG� FRQWH[WXDO� IDFWRUV� ZKLFK� DIIHFW� WKH� FKRLFH� RI� SRYHUW\� DVVHVVPHQW

PHWKRGRORJ\� KLJKOLJKWV� WKH� FRPSOH[LW\� RI� H[WHUQDO� LQIOXHQFHV� ZKLFK� FRQWULEXWH� WR� SDUWLFXODU

                                                
�� ,W�LV�QRW�QHFHVVDULO\�FRQWUDGLFWRU\�WR�DFFXVH�WKH�,),V�RI�WKLV�ZKLOH�VLPXOWDQHRXVO\�UHFRJQLVLQJ�WKDW�LQ�D�GLVWLQFW

G\QDPLF�� LW� ZDV� LQ� JUHDW� SDUW� WKH� ,),V·� SURPRWLRQ� RI� LQVWUXPHQWDO� ¶SDUWLFLSDWLRQ·� WKDW� JDYH� LPSHWXV� WR� WKH
HPHUJHQFH�RI� ¶LQGLJHQRXV� WHFKQLFDO�NQRZOHGJH·��7KH� ODWWHU� UHIHUV�SULPDULO\� WR� WHFKQLFDO�NQRZ�KRZ�IRU�JHWWLQJ
WKLQJV� GRQH��ZKHUHDV� WKH� LQGLJHQRXV� SRYHUW\� NQRZOHGJH� JHQHUDWLRQ�ZKLFK�� ZH� FRQWHQG�� WKH� ,),V·� EHKDYLRXU
PLJKW� KDYH� VXSSUHVVHG� UHIHUV� WR� FRQFHSWXDO� FDSDFLW\�� HVSHFLDOO\� WKH� GHYHORSPHQW� RI� FULWLTXHV� DQG� FRXQWHU�
KHJHPRQLF�GLVFRXUVHV�

�� 7KLV�HQOLJKWHQPHQW�FDQQRW�EH�DWWULEXWHG�HQWLUHO\� WR� WKH�PHWKRGV�SHU� VH�� DV� HYLQFHG�E\�QXPHURXV�H[DPSOHV�RI
JHQGHU�EOLQG�35$�DQG�DQWKURSRORJLFDO�SUDFWLFH��+RZHYHU�� WKH� IDFW� WKDW�D�JURZLQJ�XVH�RI�TXDOLWDWLYH�PHWKRGV
FRLQFLGHG�ZLWK�LQFUHDVHG�DZDUHQHVV�RI�WKHVH�LVVXHV�LV�VXUHO\�UHODWHG�WR�WKH�LPSRUWDQFH�WKDW�TXDOLWDWLYH�PHWKRGV
DWWDFK� WR� WKH�UROH�RI� WKH�UHVHDUFKHU�KHU�KLPVHOI�DQG� WKH� DFNQRZOHGJHPHQW� WKDW�TXDOLWDWLYH� �OLNH�SDUWLFLSDWRU\�
UHVHDUFK�DSSURDFKHV�DUH�RQO\�DV�JHQGHU�VHQVLWLYH�DV�WKH�SHRSOH�XVLQJ�WKHP�



��

PHWKRGRORJLFDO� FKRLFHV�� 6XFK� FRQWH[WXDO� IDFWRUV� VKDSH� WKH� SROLF\� VSDFH�ZKLFK� DQ\� DFWRU� RFFXSLHV�� DQG

GHWHUPLQH� WKH�ERXQGDULHV� IRU� DFWLRQ��7KH� FDVH� RI� SRYHUW\� WUHQGV� LQ�8JDQGD� SURYLGHV� D� XVHIXO� FRQFUHWH

LOOXVWUDWLRQ� RI� VHYHUDO� RI� WKH� LVVXHV� GLVFXVVHG� E\� %UDQQHQ� �RS� FLW�� DQG� E\� %RRWK� �RS� FLW��� DV� ZHOO� DV� WKH

FRQVLGHUDWLRQV� VXPPDULVHG� LQ� 7DEOH� 2QH�� ,W� DOVR� FOHDUO\� GHPRQVWUDWHV� WKH� GLYHUVLW\� RI� LQVWLWXWLRQDO

SULRULWLHV�DPRQJVW�SROLF\�DFWRUV� LQ� WKHLU�FRQVWUXFWLRQ�DQG�XVH�RI�GLIIHUHQW�NLQGV�RI�SRYHUW\� LQIRUPDWLRQ�

DQG�WKH�GHEDWHV�WR�ZKLFK�GLIIHUHQW�PHWKRGV�RI�SRYHUW\�DVVHVVPHQW�JLYH�ULVH�

&DVH�VWXG\��

:KDW�LV�KDSSHQLQJ�WR�SRYHUW\�LQ�8JDQGD"�,QWHUSUHWLQJ�GDWD�RQ�SRYHUW\�WUHQGV

3RYHUW\�UHGXFWLRQ�LV�D�FHQWUDO��VWDWHG�REMHFWLYH�RI�ERWK�WKH�8JDQGDQ�JRYHUQPHQW�DQG�GRQRUV�WR�WKH�FRXQWU\��7KH

8JDQGD�3RYHUW\�6WDWXV�5HSRUW��D�NH\�JRYHUQPHQW�SROLF\�GRFXPHQW�SXEOLVKHG�LQ�$XJXVW�������LGHQWLILHG�D�PDMRU

FKDOOHQJH�DULVLQJ�IURP�GDWD�RQ�KRXVHKROG�FRQVXPSWLRQ�OHYHOV�EHWZHHQ��������DQG������DV�µHQVXULQJ�WKDW�WKH

SRRUHVW�HOHPHQWV�ZLWKLQ� WKH�SRSXODWLRQ�DUH�QRW� IXUWKHU�PDUJLQDOLVHG� LQ� WKH�GHYHORSPHQW�SURFHVV¶� �0LQLVWU\�RI

)LQDQFH�3ODQQLQJ�DQG�(FRQRPLF�'HYHORSPHQW������������%DVHG�RQ�DQDO\VLV�RI�QDWLRQDO�KRXVHKROG�VXUYH\�GDWD

�$SSOHWRQ� ������� WKH� 3RYHUW\� 6WDWXV� 5HSRUW� LQFOXGHG� WKH� WDEOH� VKRZQ� EHORZ�� GHPRQVWUDWLQJ� WKDW� WKH� WZR

SRRUHVW�GHFLOHV¶�FRQVXPSWLRQ�OHYHOV�VWDJQDWHG�EHWZHHQ��������DQG���������RQO\�ULVLQJ�LQ�������,Q�FRQWUDVW��WKH

LQFRPH�RI�WKH�ULFKHVW����SHU�FHQW�LQFUHDVHG�HYHU\�\HDU�EHWZHHQ��������DQG���������IDOOLQJ�VOLJKWO\�LQ������

7KH�5HSRUW�QRWHG�WKDW�VLQFH�ULFK�SHRSOH�GR�QRW�FRQVXPH�DOO� WKH\�HDUQ�EXW�PDNH�VDYLQJV�DQG� LQYHVWPHQWV�DV

ZHOO��WKH�LQFRPH�JDLQV�RI�WKH�ULFK�ZHUH�OLNHO\�WR�EH�XQGHUVWDWHG�E\�WKHVH�ILJXUHV��)RU�WKH�SRRU��KRZHYHU��LQFRPH

ZDV�SUREDEO\�QRW�PXFK�JUHDWHU�WKDQ�FRQVXPSWLRQ�

7KH� 5HSRUW� UHFRJQLVHV� WKDW� QDWLRQDO� DJJUHJDWH� GDWD� VKRZ� WKDW� RYHUDOO� WKH� SURSRUWLRQ� RI� 8JDQGDQV� LQ

DEVROXWH�SRYHUW\�IHOO�VXEVWDQWLDOO\�GXULQJ�WKH�SHULRG��1RQHWKHOHVV��LW�GUDZV�DWWHQWLRQ�WR�WKH�IDFW�WKDW�VXFFHVVHV

LQ�SRYHUW\�UHGXFWLRQ�KDYH�QRW�EHHQ�HTXDOO\�H[SHULHQFHG�E\�DOO��,Q�DGGLWLRQ�WR�FRQFHUQV�DERXW�WKH�SRRUHVW�RI�WKH

SRRU�� LW�FRQFOXGHV�WKDW�IXWXUH�SROLF\�QHHGV�WR�DGGUHVV�UHJLRQDO��UXUDO�XUEDQ�DQG�JHQGHU�GLVSDULWLHV� LQ�RUGHU�WR

IXUWKHU�DGGUHVV�SRYHUW\�UHGXFWLRQ�

,Q�2FWREHU�������WKH�:RUOG�%DQN� ODXQFKHG� LWV�&RPSUHKHQVLYH�'HYHORSPHQW�)UDPHZRUN��� IRU�8JDQGD��$

SDSHU�SUHVHQWHG�DW�WKH�ODXQFK�PHHWLQJ�JLYHV�D�YHU\�GLIIHUHQW�LQWHUSUHWDWLRQ�RI�WKH�GDWD�DQG�DQDO\VLV�ZKLFK�ZHUH

SUHVHQWHG�LQ�WKH�3RYHUW\�6WDWXV�5HSRUW��,W�FRQFOXGHV�WKDW�µ>«@�LI�DQ\WKLQJ�JURZWK�LQ�OLYLQJ�VWDQGDUGV�KDV�EHHQ

VWURQJHVW�DPRQJ�WKH�SRRUHVW�KRXVHKROGV¶��$SSOHWRQ������������,W�LV�QRWHG�LQ�WKH�SDSHU�WKDW�WKH��������SRYHUW\

KHDGFRXQW� LV� KLJKHU� WKDQ� WKH� ������� DQG� ������� OHYHOV� DQG� WKDW� µWKLV� LPSOLHV� WKDW� WKH� SRVLWLRQ� RI� WKH� YHU\

SRRUHVW� KRXVHKROGV�PD\�KDYH�GHWHULRUDWHG¶�EHWZHHQ��������DQG�������� ������+RZHYHU�� WKLV� SRLQW� GRHV� QRW

PDNH�LWV�ZD\�LQWR�WKH�SDSHU¶V�FRQFOXVLRQV��7KH�&RQFOXVLRQV�IRFXV�RQ�WKH�VKRUW�WLPH�SHULRG�IRU�ZKLFK�GDWD�DUH

DYDLODEOH��DQG��WKH��UHODWHG��TXHVWLRQ��RI��ZKHWKHU�SRYHUW\��UHGXFWLRQ��ZLOO��SURYH�WR��EH��VXVWDLQDEOH���������7KH

                                                
�� 7KH�&RPSUHKHQVLYH�'HYHORSPHQW�)UDPHZRUN� LV�D�QHZ�DSSURDFK� WR�GHYHORSPHQW�PDQDJHPHQW�SURSRVHG�E\

WKH� :RUOG� %DQN� LQ� ����� DQG� FXUUHQWO\� EHLQJ� SLORWHG� LQ� WZHOYH� FRXQWULHV� LQFOXGLQJ� 8JDQGD�� )RU� IXUWKHU
LQIRUPDWLRQ�VHH�:RRG��������DQG�:RUOG�%DQN�ZHEVLWH�

7DEOH���&RQVXPSWLRQ�SHU�DGXOW�HTXLYDOHQW�E\�GHFLOH�
�8JDQGD

'HFLOH ������ ������ ������ ������ ����

3RRUHVW���� ���� ���� ���� ���� ����

1H[W�SRRUHVW���� ���� ���� ���� ���� ����

5LFKHVW���� ����� ����� ����� ����� �����

�
������8JDQGD�6KLOOLQJV�SHU�PRQWK�
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GLVFXVVLRQ� RI� LVVXHV� PHULWLQJ� IXWXUH� DWWHQWLRQ� GUDZV� SROLF\�PDNHUV¶� DWWHQWLRQ� DZD\� IURP� WKH� H[SHULHQFH� RI

GLIIHUHQW� JURXSV� RI� SRRU� SHRSOH� DQG� WRZDUGV� WKH� H[SHULHQFH� RI� WKH� SRRU� LQ� DJJUHJDWH�� VWDWLQJ� WKDW� µ>W@KH

VXVWDLQDELOLW\�RI�SRYHUW\�UHGXFWLRQ�ZLOO�GHSHQG�RQ�WKH�VRXUFHV�RI�JURZWK�DQG�WKH�H[WHQW�WR�ZKLFK�WKH�SRRU�GHULYH

LQFRPH�IURP�JURZLQJ�VHFWRUV�RU�FDQ�HQWHU�WKHP¶������

$W� WKH� VDPH� PHHWLQJ�� WKH� GUDIW� UHSRUW� RI� WKH� 8JDQGD� 3DUWLFLSDWRU\� 3RYHUW\� $VVHVVPHQW� �833$3�� ZDV

SUHVHQWHG��7KH�33$�KDG�XVHG�SDUWLFLSDWRU\�DQG�TXDOLWDWLYH�DSSURDFKHV�WR�UHVHDUFK�SRRU�SHRSOH¶V�SHUVSHFWLYHV

RQ�SRYHUW\�LQ�QLQH�GLVWULFWV��2QH�ILQGLQJ�UHSRUWHG�ZDV�WKDW�DFFRUGLQJ�WR�WKH�SRRU��WKH\�ZHUH�JHWWLQJ�SRRUHU�DQG

WKH�ULFK�ZHUH�JHWWLQJ�ULFKHU��7KLV�DSSDUHQW�GLVFUHSDQF\�EHWZHHQ�WKLV�VWDWHPHQW�DQG�WKH�DQDO\VLV�RI�VXUYH\�GDWD

SUHVHQWHG�LQ�WKH�RWKHU�SDSHU�JDYH�ULVH�WR�FRQVLGHUDEOH�FRQWURYHUV\�DW�WKH�PHHWLQJ�DQG�VXEVHTXHQWO\��DQG�OHG

VRPH�WR�FDVW�GRXEW�RQ�WKH�YDOLGLW\�RI�WKH�33$�

,Q� UHVSRQVH� WR� WKH� DSSDUHQWO\� FRQWUDGLFWRU\� QDUUDWLYHV� RI� SRYHUW\� ZKLFK� ZHUH� HPHUJLQJ� IURP� GLIIHUHQW

VRXUFHV�� WKH�0LQLVWU\�RI� )LQDQFH�� 3ODQQLQJ� DQG�(FRQRPLF�'HYHORSPHQW� ±�ZKLFK� LV� ERWK� D� SDUWQHU� LQ� WKH� 33$

SURFHVV�DQG�WKH�PDMRU�XVHU�RI�WKH�FRQVXPSWLRQ�GDWD�SURGXFHG�E\�WKH�8JDQGD�%XUHDX�RI�6WDWLVWLFV�±�GHOD\HG�WKH

SXEOLFDWLRQ�RI�WKH�ILQDO�QDWLRQDO�33$�UHSRUW�XQWLO�WKH\�FRXOG�FRPPLVVLRQ�IXUWKHU�DQDO\WLFDO�ZRUN�RQ�WKH�SRYHUW\

WUHQGV�GDWD�IURP�WKH�KRXVHKROG�FRQVXPSWLRQ�VXUYH\�DQG�WKH�33$�

7KLV�DQDO\VLV��0F*HH�������FRQFOXGHG�WKDW

• 7KH�WZR�VHWV�RI�ILQGLQJV�DUH�QRW�GLUHFWO\�FRPSDUDEOH��EXW�GLIIHU�LQ�UHVSHFW�RI��WKH�GLPHQVLRQV�RI�SRYHUW\�WR

ZKLFK� WKH\� UHIHU�� XQGHUO\LQJ� DVVXPSWLRQV� DERXW� WKH� UHODWLRQVKLSV� EHWZHHQ� KRXVHKROG� FRQVXPSWLRQ� DQG

ZHOOEHLQJ�RI�KRXVHKROG�PHPEHUV��DSSURDFK�WR�VDPSOLQJ�WKH�SRSXODWLRQ��WRWDO�UHIHUHQFH�SHULRGV��DQG�WKH

WLPH�LQWHUYDOV�RYHU�ZKLFK�FKDQJH�ZDV�DVVHVVHG�

• $QDO\VLV�RI�WKH�ILQGLQJV�DQG�WKH�PHWKRGV�E\�ZKLFK�WKH\�ZHUH�JHQHUDWHG�JLYHV�ULVH�WR�WKH�FRQFOXVLRQ�WKDW

WKH� ILQGLQJV� DUH� FRPSDWLEOH�� 7KH� DVVHUWLRQ� RI� WKHLU� FRPSDWLELOLW\� UHVWHG� RQ� D� VHW� RI� H[SODQDWLRQV

FRQFHUQLQJ�� WKH� GLIIHUHQFH� EHWZHHQ� FRQVXPSWLRQ� OHYHOV� DQG� SXUFKDVLQJ� SRZHU�� WKH� IDFW� WKDW� VRPH

LQFUHDVHV�LQ�FRQVXPSWLRQ�PD\�EH�UHJDUGHG�DV�SHUYHUVH�ZKHQ�WKH�REMHFWLYH� LV�SRYHUW\�UHGXFWLRQ��RYHUDOO

HYLGHQFH� RI�ZRUVHQLQJ� IRRG� VHFXULW\�ZKLFK� LQFUHDVHV� SHRSOH¶V� YXOQHUDELOLW\� DQG� FKDQJHV� WKHLU� OLYHOLKRRG

VWUDWHJLHV��DQG�WKH�VWURQJ�IRFXV�RQ�JHQGHU�LVVXHV�DQG�LQHTXDOLWLHV�LQ�WKH�33$��LQ�FRQWUDVW�WR�WKH�VXUYH\�

• 7KH� WZR�VHWV�RI� ILQGLQJV�KDYLQJ�GLIIHUHQW�VWUHQJWKV�� WKH\�FDQ�EH� XVHG� WR� FRPSOHPHQW�HDFK� RWKHU�� 6XFK

FRPSOHPHQWDU\� XVH�ZLOO� RIIHU�PRUH� DQG�EHWWHU� LQIRUPDWLRQ�RQ�SRYHUW\� LQ�8JDQGD� WKDQ� HLWKHU� VHW� RQ� LWV

RZQ��6HFRQGDU\�VRXUFHV��DQG�VXJJHVWLRQV�IURP�YDULRXV�DQDO\VWV�DQG�REVHUYHUV�EDVHG�RQ�WKH�8JDQGD�33$

GDWD�WKHPVHOYHV��KLJKOLJKW�D�ZLGH�UDQJH�RI�RSWLRQV�IRU�FRPSOHPHQWDU\�XVH�

7KH�8JDQGD�FDVH�VWXG\�FDQ�EH�UHDG�IURP�VHYHUDO�SHUVSHFWLYHV��)LUVWO\�� LW�UHYHDOV�WKH�ODUJHO\�XQTXHVWLRQHG

GRPLQDQFH�RI�KRXVHKROG� VXUYH\�PHWKRGV� LQ� WKH� IRUPXODWLRQ�RI� JRYHUQPHQW� DQG� ,),�SRYHUW\� UHGXFWLRQ

SROLFLHV��+RZHYHU�� DV� UHYHDOHG�E\� WKH� WZR�GLIIHUHQW� LQWHUSUHWDWLRQV� RI� WKH� VDPH�GDWD� ²� RQH� KHOG�E\� WKH

:RUOG�%DQN�DQG�DGYLVRUV��DQG�WKH�RWKHU�E\�WKH�8JDQGD�33$�WHDP�DQG�JRYHUQPHQW��EURDGO\�VSHDNLQJ�²�

WKH�H[LVWLQJ�SRVLWLRQV�RI�SROLF\�DFWRUV�JLYH�ULVH�WR�GLIIHUHQW�SROLF\�UHFRPPHQGDWLRQV��EHFDXVH�WKH�GDWD� LV

EHLQJ�DQDO\VHG� IRU�GLIIHUHQW�SXUSRVHV��7KLV� UHLQIRUFHV� WKH� DUJXPHQW�PDGH� LQ�6HFWLRQ�2QH�� WKDW�SRYHUW\

LQIRUPDWLRQ��RU�GDWD��LV�RQH�RI�D�UDQJH�RI�LQIOXHQFHV�RQ�SROLF\�PDNLQJ��DQG�SHUKDSV�DOZD\V�QRW�WKH�PRVW

LPSRUWDQW�RU�XQHTXLYRFDO�

6HFRQGO\��WKH�FDVH�VWXG\�VKHGV�OLJKW�RQ�KRZ�GLVWLQFW�W\SHV�RI�SRYHUW\�NQRZOHGJH��FRQVWUXFWHG�XVLQJ

GLIIHUHQW�PHWKRGV��FRQWULEXWH�WR�WKH�SURFHVV�RI�SROLF\�PDNLQJ��7KH�DSSDUHQWO\�FRQWUDGLFWRU\�FRQFOXVLRQV

GUDZQ� IURP� DQDO\VHV� RI� KRXVHKROG� VXUYH\� GDWD� DQG� 33$� ILQGLQJV� DUH� GHULYHG� QRW� RQO\� IURP� GLIIHUHQW
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FRQFHSWV�RI�SRYHUW\�²� UHODWLYH�YHUVXV�DEVROXWH��XQL�GLPHQVLRQDO� YHUVXV�PXOWLGLPHQVLRQDO� ²�EXW�GLIIHUHQW

PHWKRGV�²�FRQWH[WXDO�YHUVXV�HFRQRPLVWLF�²�IRU�DVVHVVLQJ�LW��,QLWLDOO\��WKH�DSSDUHQW�GLVFUHSDQF\�EHWZHHQ�WKH

WZR� VHWV� RI� ILQGLQJV� ZDV� XVHG� WR� GLVFUHGLW� WKH� 33$�PHWKRGRORJ\�� FULWLFV� MXGJHG� WKH� 33$� ILQGLQJV� DV

HPSLULFDO�IDFWV�DQG�VXEMHFWHG�WKHP�WR�WKH�YDOLGLW\�FULWHULD�RI�KRXVHKROG�VXUYH\�GDWD��UDWKHU�WKDQ�IRFXVLQJ

DWWHQWLRQ� RQ� EURDGHU� TXHVWLRQV� RI� DQDO\VLV� RU� LQWHUSUHWDWLRQ� LQ� SRYHUW\� DVVHVVPHQW�� RU� RQ� WKH� GLIIHUHQW

FRQFHSWV� RI� SRYHUW\�ZKLFK� XQGHUSLQQHG� WKH� GLIIHUHQW� DVVHVVPHQW� H[HUFLVHV�� 7KH� FDVH� VWXG\� LOOXVWUDWHV� D

WHQGHQF\� WR� WU\� WR�GLVPLVV�RQH� VHW�RI� ILQGLQJV� DV� LQYDOLG�� UDWKHU� WKDQ� WR� H[SORUH� WKH� SRVVLELOLW\� WKDW� WKH

QDUUDWLYHV�HPHUJLQJ�IURP�WKH�WZR�DUH�FRPSOHPHQWDU\�

7KH�FRQFOXVLRQ�RI�WKH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�KRXVHKROG�VXUYH\�DQG�33$�ILQGLQJV�DGYRFDWHV�WKH

FRPSOHPHQWDU\� XVH� RI� GLIIHUHQW� NLQGV� RI� SRYHUW\� DVVHVVPHQW� GDWD� WR� XQGHUVWDQG� WUHQGV� IURP� GLIIHUHQW

SHUVSHFWLYHV��DQG�WKXV�JLYH�D�PXOWL�GLPHQVLRQDO�YLHZ�RI�SRYHUW\��7KH�GHEDWH�LQ�8JDQGD�LOOXVWUDWHV�VRPH�RI

WKH� GLIILFXOWLHV� RI� XVLQJ� VHSDUDWH� SRYHUW\� DVVHVVPHQWV� ZKLFK� WDFNOH� WKH� VDPH� VXEMHFW� IURP� GLIIHUHQW

PHWKRGRORJLFDO�SHUVSHFWLYHV�WR�LQIRUP�SROLF\��$V�FRPELQHG�DSSURDFKHV�EHFRPH�LQFUHDVLQJO\�FRPPRQ�LQ

WKH�SUDFWLFH�RI�SRYHUW\�DVVHVVPHQW��KRZHYHU��WKH�8JDQGD�FDVH�KLJKOLJKWV�WKH�QHHG�WR�H[DPLQH�PRUH�FORVHO\

WKH�G\QDPLFV�RI�PHWKRGRORJLFDO�FRPELQDWLRQ�

7KHUH� LV� D� VLJQLILFDQW�QHZ�VWDWHPHQW�RI� FRPPLWPHQW� DPRQJVW�GRQRUV� DQG�,),V�QRW�RQO\� DERXW� WKH

YDOXH� RI� FRPELQLQJ� TXDOLWDWLYH� ZLWK� TXDQWLWDWLYH� DSSURDFKHV� WR� SRYHUW\� DVVHVVPHQW�� EXW� DOVR� WRZDUGV

FRPELQLQJ�PLFUR�ZLWK�PDFUR����8QWLO�UHFHQWO\��KRZHYHU��UHODWLYHO\�OLWWOH�KDV�EHHQ�ZULWWHQ�DERXW�FRPELQHG

DSSURDFKHV�LQ�WKH�VSHFLILF�FRQWH[W�RI�SRYHUW\�UHGXFWLRQ��6RPH�GHEDWHV�IURP�WKH�VRFLDO�VFLHQFH�OLWHUDWXUH�RI

WKH�����V�DUH�UHOHYDQW��KRZHYHU��ZLWK�WKHLU�IRFXV�RQ�WKH�FRQFHSW�DQG�SUDFWLFH�RI�WULDQJXODWLRQ��SDUWLFXODUO\

LQ�WHUPV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DQG�FRPELQDWLRQ�RI�ILHOGZRUN�DQG�VXUYH\V��-LFN��������%\�WKH�����V�

GLVFXVVLRQV�KDG�PRYHG�EH\RQG�WKH� ILHOGZRUN�VXUYH\�GLVWLQFWLRQ�� WR� IRFXV�RQ� FRPELQLQJ�PHWKRGV� IURP

WKH�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�SDUDGLJPV��%UDQQHQ�������

7KH� GHEDWH� RQ� PHWKRGRORJLFDO� WULDQJXODWLRQ� LV� FHQWUDO� WR� XQGHUVWDQGLQJ� VRPH� RI� WKH� LVVXHV

VXUURXQGLQJ�WKH�VHOHFWLRQ�RI�PHWKRGV�IRU�SRYHUW\�DVVHVVPHQW��7KHUH�KDV� ORQJ�EHHQ�D�JHQHUDO�SUHPLVH� LQ

FRQWULEXWLRQV�WR�WKLV�GHEDWH��WKDW�PXOWLSOH�YLHZSRLQWV�\LHOG�¶EHWWHU·�ILQGLQJV��,Q�WKH�����V�-LFN�ZURWH�RI�¶D

PRUH�FHUWDLQ�SRUWUD\DO·��������������ZKLOH�'HQ]LQ�DUJXHG�WKDW�WULDQJXODWLRQ�¶HQKDQF>HV@�FODLPV�FRQFHUQLQJ

WKH�YDOLGLW\�RI�WKH�FRQFOXVLRQV� WKDW�FRXOG�EH�UHDFKHG�DERXW�WKH�GDWD·� ������� FLWHG� LQ�%UDQQHQ�����������

0RUH�UHFHQWO\��WKH�ODQJXDJH�IRU�GLVFXVVLQJ�FRPELQHG�PHWKRGV�KDV�EHFRPH�OHVV�SRVLWLYLVW�DQG�PRUH�FULWLFDO�

UHDOLVW�� ZLWK� %RRWK� HW� DO�� XVLQJ� WKH� WHUP� ¶D� IXOOHU� XQGHUVWDQGLQJ·� ������� ���� %XW� ZKDW� GRHV� D� ¶IXOOHU

XQGHUVWDQGLQJ·� RI� VRFLDO� UHDOLW\� HQWDLO"� 'LIIHUHQW� FRPPHQWDWRUV� VWUHVV� GLIIHUHQW� IDFWRUV�� 7KH� SRVLWLYLVW

DUJXPHQW�LV�WKDW�¶GDWD�JHQHUDWHG�E\�GLIIHUHQW�PHWKRGV�FDQ�VLPSO\�EH�DJJUHJDWHG�WR�SURGXFH�D�VLQJOH�XQLWDU\

SLFWXUH�RI�ZKDW� LV�DVVXPHG�WR�EH�WKH�´WUXWKµ� ·� �%UDQQHQ������������7KLV�SHUVSHFWLYH��DV�%UDQQHQ�DUJXHV�

ERWK� DVVXPHV� WKDW� D� VLQJOH� WUXWK� H[LVWV�� DQG�GHQLHV� WKH� H[LVWHQFH� RI� DQ\� XQGHUO\LQJ� LQWHQWLRQDOLW\� LQ� WKH

FRQVWUXFWLRQ�RI�NQRZOHGJH��2WKHU�SURSRQHQWV�RI�WULDQJXODWLRQ�VWUHVV��FRQYHUVHO\��WKDW�DQ�LPSOLFLW�SULQFLSOH

                                                
�� $GGUHVVLQJ�D�:RUOG�%DQN�ZRUNVKRS�LQ�:DVKLQJWRQ�LQ�6HSWHPEHU������WR�ODXQFK�WKH�9RLFHV�RI�WKH�3RRU�ILQGLQJV�

5DYL�.DQEXU�QRWHG�WKDW�¶ZH�QHHG�D�JUDPPDU�DQG�D�ODQJXDJH�WR�EULGJH�WKH�PLFUR�PDFUR�JDS�·
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RI� WULDQJXODWLRQ��� LV� WKH�PXOWLSOH� SHUVSHFWLYHV� WKDW�PXOWLSOH� UHVSRQGHQWV� ZLOO� KDYH�� DQG� JR� VR� IDU� DV� WR

LGHQWLI\� ¶PXOWLSOH� LQYHVWLJDWRUV·� DV� DQRWKHU� IRUP� RI� WULDQJXODWLRQ� DORQJVLGH� ¶PXOWLSOH�PHWKRGV·�� ¶PXOWLSOH

GDWD�VHWV·�DQG�PXOWLSOH�WKHRULHV·��LELG����²����

,Q�SRYHUW\�DVVHVVPHQW��VHYHUDO�H[SHULPHQWDO�VWXGLHV�KDYH�GHSOR\HG�PHWKRGV�IURP�GLYHUVH�WUDGLWLRQV

DORQJVLGH�HDFK�RWKHU��VR�DV�WR� ¶H[DPLQH��H[SODLQ��FRQILUP��UHIXWH�DQG�HQULFK·��&DUYDOKR�DQG�:KLWH������

RQH�VHW�RI�ILQGLQJV�LQ�WKH�OLJKW�RI�WKH�RWKHU����7KH�XVH�RI�TXDOLWDWLYH�LQIRUPDWLRQ�WR�WULDQJXODWH�TXDQWLWDWLYH

ILQGLQJV�RQ�SRYHUW\�KDV�EHHQ�SURPRWHG�SDUWLFXODUO\�E\�TXDOLWDWLYH�UHVHDUFKHUV����DV�D�ZD\�RI�ILOOLQJ�WKH�JDSV

WKH\� LGHQWLI\� LQ� TXDQWLWDWLYH� LQIRUPDWLRQ�� GHPRQVWUDWLQJ� WKH� XVHIXOQHVV� RI� WKHLU� RZQ� RXWSXWV� DV

FRPSOHPHQWDU\�WR�TXDQWLWDWLYH�GDWD��DQG�JHQHUDOO\�EULGJLQJ�WKH�TXDOLWDWLYH�TXDQWLWDWLYH�GLYLGH�

%RRWK�HW�DO���������SRLQW�RXW�WKDW�DUJXPHQWV�IRU�WULDQJXODWLRQ�DUH�RIWHQ�PLVXQGHUVWRRG�DV�D�SOHD�IRU

WKH�ZLGHVSUHDG�RI�DGRSWLRQ�RI�35$��ZKLFK�HSLWRPLVHV�¶ZLWKLQ�PHWKRGV·�WULDQJXODWLRQ��,Q�IDFW��SURSRQHQWV

RI� FRPELQHG�PHWKRGV� IRU�SRYHUW\� DVVHVVPHQW� DUH� JHQHUDOO\� SURPRWLQJ� ¶EHWZHHQ�PHWKRGV·� WULDQJXODWLRQ

�33$V�WR�FRPSOHPHQW�KRXVHKROG�VXUYH\V���DWWHPSWLQJ�WR�FRXQWHU� ¶WKH�YXOQHUDELOLW\�RI�DOO�VLQJOH�VWUDQGHG

PHWKRGV·�ZLWK�D�¶UREXVW�HFOHFWLFLVP·������:KLOH�WKLV�LV�XQGRXEWHGO\�D�JRRG�WKLQJ��WKH�FDVH�VWXG\�RI�SRYHUW\

WUHQGV� LQ�8JDQGD� LOOXVWUDWHV� D� WRWDO�QHJOHFW�RI� WKH� WULDQJXODWLRQ�SURFHVVHV�ZKLFK�KDG�RFFXUUHG�ZLWKLQ� WKH

SURFHVV� RI� WKH� 33$�� DQG� WKH� FRQWULEXWLRQV� WKDW� VXFK� SURFHVVHV�PD\� KDYH� PDGH� WR� WKH� YDOLGLW\� RI� WKH

ILQGLQJV��(PSKDVLV�ZDV�ILUPO\�SODFHG�RQ�WKH�DSSDUHQW�FRQWUDGLFWLRQV�DULVLQJ�EHWZHHQ�ILQGLQJV�SURGXFHG�E\

GLIIHUHQW�PHWKRGV�� DW� WKH�FRVW�RI�SXUVXLQJ�D� ¶IXOOHU�XQGHUVWDQGLQJ·�RI�ZKDW�ZDV�KDSSHQLQJ�ZLWK�SRYHUW\

UHGXFWLRQ�

2WKHU�LPEDODQFHV�DUH�DOVR�DW�ZRUN��&DUYDOKR�DQG�:KLWH���������DORQH�LQ�RIIHULQJ�SUDFWLFDO�VWUDWHJLHV

IRU�PHWKRGRORJLFDO�FRPELQDWLRQ�LQ�SRYHUW\�DVVHVVPHQW��UHYLHZ�KRZ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH� ILQGLQJV

DUH�XVHG�LQ�:RUOG�%DQN�3RYHUW\�$VVHVVPHQWV��7KH\�QRWH�WKH�XQHTXDO� OHJLWLPDF\�DWWDFKHG�WR�TXDQWLWDWLYH

DQG�TXDOLWDWLYH�ZRUN� LQ�SROLF\� IRUPXODWLRQ�� ¶>4@XDQWLWDWLYH�ZRUN� LV� LQYDULDEO\�KHDYLO\�GUDZQ�RQ�WR�GHULYH

SROLF\�UHFRPPHQGDWLRQV·��QRW�OHDVW�EHFDXVH�RI�WKH�GLIILFXOWLHV�RI�GUDZLQJ�PDFUR�OHYHO�SROLF\� LPSOLFDWLRQV

IURP� PLFUR�OHYHO� TXDOLWDWLYH� GDWD�� EXW� DOVR�� QR� GRXEW�� UHIOHFWLQJ� WKH� VXSHULRU� YDOLGLW\� DVFULEHG� WR

TXDQWLWDWLYH�RYHU�TXDOLWDWLYH�DSSURDFKHV��7KH�LQIOXHQFH�RI�TXDOLWDWLYH�ILQGLQJV��RQ�WKH�RWKHU�KDQG��LV�PXFK

PRUH� YDULHG� DFURVV� 3RYHUW\� $VVHVVPHQWV�� DQG� LV� OHVV� GHWHFWDEOH�� EHFDXVH� RIWHQ� WKHVH� DUH� XVHG� MXVW� WR

FRQILUP�TXDQWLWDWLYH�ILQGLQJV�UDWKHU�WKDQ�WR�LQMHFW�GLVWLQFWLYH�SHUVSHFWLYHV·����²������,W� LV�QRWHZRUWK\�WKDW

WKHVH�WZR�LPEDODQFHV�²�WKH�SURPRWLRQ�RI� ¶EHWZHHQ�PHWKRGV·�WULDQJXODWLRQ� WR�WKH�QHJOHFW�RI�WKH� ¶ZLWKLQ�

PHWKRGV·� VRUW� EXLOW� LQWR� 35$�� DQG� WKH� SUHYDOHQW� LQIOXHQFH� RI� TXDQWLWDWLYH� ILQGLQJV� LQ� SROLF\

                                                
�� 7KLV� UHIHUV� WR� ¶ZLWKLQ�PHWKRGV·� WULDQJXODWLRQ�� DV� RSSRVHG� WR� ¶EHWZHHQ�PHWKRGV·� WULDQJXODWLRQ�� 35$� LV� DQ

H[DPSOH�RI� WKH� IRUPHU��7KH� ODWWHU� LV�H[HPSOLILHG�E\�PDQ\�FRQWHPSRUDU\�HIIRUWV� WR�FRPSOHPHQW� VXUYH\V�ZLWK
SDUWLFLSDWRU\�SRYHUW\�DVVHVVPHQWV�

�� 6HH�IRU�H[DPSOH�1DUD\DQ�DQG�1\DPZD\D���������81'3��������
�� 6HH�� IRU� H[DPSOH��1RUWRQ�DQG�6WHSKHQV� ��������%RRWK��+ROODQG� HW� DO�� ��������+ROODQG� DQG�%ODFNEXUQ� �������

1RWHZRUWK\� H[FHSWLRQV� DUH� &DUYDOKR� DQG� :KLWH� �������� +HQWVFKHO� �������� ZKR� DUH� SULPDULO\� TXDQWLWDWLYH
DQDO\VWV��QRW�TXDOLWDWLYH�

�� &DUYDOKR�DQG�:KLWH·V�SRLQW�LV�EDFNHG�XS�E\�:KLWHKHDG�DQG�/RFNZRRG·V�DQDO\VLV�RI�JHQGHU�SHUVSHFWLYHV�LQ�VL[
$IULFDQ�SRYHUW\�DVVHVVPHQWV��:KLWHKHDG�DQG�/RFNZRRG�������
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UHFRPPHQGDWLRQV� UHVXOWLQJ� IURP� PL[HG� PHWKRGV� ²� ERWK� WHQG� WR� WDNH� WKH� VWDQGDUG� KRXVHKROG� VXUYH\

DSSURDFK�DV�WKH�QRUP��RYHUORRNLQJ�SRVVLEOH�EHQHILWV�IURP�DOWHUQDWLYH�DSSURDFKHV�

&DOOV� IRU� IXUWKHU� ZRUN� WR� VWUHQJWKHQ� WKH� OLQNV� EHWZHHQ� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� DSSURDFKHV� LQ

SRYHUW\� DQDO\VLV� KDYH� \HW� WR� EH� IXOO\� DQVZHUHG�� 7KUHH� GLVWLQFW� PRGHV� RI� PHWKRGRORJLFDO� FRPELQDWLRQ

HPHUJH��)LUVW��DQG�PRVW�FRPPRQ��DUH�SUHGRPLQDQWO\�TXDQWLWDWLYH�VWXGLHV�ZKLFK�XVH�TXDOLWDWLYH�DSSURDFKHV

WR�FRPSOHPHQW�RU�KHOS�LQWHUSUHW�WKHLU�ILQGLQJV��6HFRQGO\��DQG�LQFUHDVLQJO\�FRPPRQ��LV�WKH�SUHVHQWDWLRQ�RI

SROLF\� UHFRPPHQGDWLRQV� ZKLFK� GUDZ� RQ� H[DPSOHV� IURP� VHSDUDWH� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� VWXGLHV�

7KLUGO\�� DQG�PRVW� UDUHO\�� D� OLPLWHG� QXPEHU� RI� VWXGLHV� KDYH� LQWHJUDWHG� GLYHUVH�PHWKRGV� LQWR� RQH� VWXG\�

FRQVHTXHQWO\� JHQHUDWLQJ� LQVLJKWV� ZKLFK�� LW� LV� DUJXHG�� QHLWKHU� PHWKRG� FRXOG� SURGXFH� RQ� LWV� RZQ���

([SHULHQFH�WR�GDWH�VXJJHVWV�WKDW�RI�WKHVH�WKUHH�VWUDWHJLHV�IRU�FRPELQLQJ�PHWKRGV��V\VWHPDWLF�LQWHJUDWLRQ�RI

TXDOLWDWLYH� DQG� TXDQWLWDWLYH�PHWKRGV� DW� HYHU\� VWDJH� RI� WKH� YHQWXUH� LV� WKH� VWUDWHJ\� ZKLFK�PRVW� KHOSV� WR

HTXDOLVH�WKHLU�VWDWXV��7KH�RWKHU�WZR�VWUDWHJLHV�OHDYH�PRUH�WR�WKH�GLVFUHWLRQ�RI�WKH�UHVHDUFKHUV�RU�XVHUV�RI

WKH� LQIRUPDWLRQ��ZKR�ZLOO�EULQJ� WR�EHDU� D�SDUWLFXODU�GLVFLSOLQDU\� WUDLQLQJ� DQG� WKHLU�RZQ�SUHIHUHQFHV� DQG

ELDVHV�� )XUWKHUPRUH�� WKH\� ZLOO� RIWHQ� EH� ORRNLQJ� IRU� GDWD� WR� LQIRUP�PDFUR�OHYHO� SROLF\�� DQG� ZLOO� UHDGLO\

PDUJLQDOLVH�TXDOLWDWLYH�LQIRUPDWLRQ�RQ�WKH�JURXQGV�WKDW�LW�LV�QRW�VXLWHG�WR�WKLV�SXUSRVH��,Q�WKLV�FRQWH[W��IRU

WKH�VWUHQJWKV�RI�TXDOLWDWLYH�DSSURDFKHV�WR�EH�IXOO\�H[SORLWHG�LQ�WKH�UHDOP�RI�SRYHUW\�SROLF\��LW�LV�LPSHUDWLYH

WKDW�PRUH�VWUDWHJLHV�IRU�V\VWHPDWLFDOO\�LQWHJUDWLQJ�WKHP�ZLWK�TXDQWLWDWLYH�PHWKRGV�DUH�GHYLVHG�

,Q�VXPPDU\��WKH�XVH�RI�FRPELQHG�PHWKRGV�IRU�SRYHUW\�DVVHVVPHQW�RIIHUV�ZD\V�ERWK�RI�UHFRQFLOLQJ

VRPH� RI� WKH� WHQVLRQV� EHWZHHQ� VWUHQJWKV� DQG� ZHDNQHVVHV� RI� VLQJOH�VWUDQGHG� DSSURDFKHV�� DQG� RI

DFFRPPRGDWLQJ� WKH� PXOWL�GLPHQVLRQDO� UKHWRULF� RQ� SRYHUW\� ZKLFK� KDV� EHFRPH� FXUUHQW�� +RZ� EHVW� WR

FRPELQH� PHWKRGV� LV� IDU� IURP� VHOI�HYLGHQW� DQG� LV� LQVXIILFLHQWO\� H[SORUHG� DV� \HW�� 7KH� PDWWHU� LV� IXUWKHU

FRQIRXQGHG� E\� D� UDQJH� RI� IDFWRUV�� ULJLGO\� PRQR�GLVFLSOLQDU\� VWDQFHV� DPRQJ� SUDFWLWLRQHUV� DQG� WKHLU

SURIHVVLRQDO�SXEOLFDWLRQV�� WKH�VSHFLDO�UHTXLUHPHQWV�RI� ¶SROLF\�UHOHYDQW�UHVHDUFK·�� LQFOXGLQJ� LWV�PDFUR�OHYHO

IRFXV�DQG�WKH�HSLVWHPRORJLFDO�FRQVHUYDWLVP�RI�SROLF\�PDNHUV��%UDQQHQ�������&DUYDOKR�DQG�:KLWH�������

DQG�SUDFWLFDO�GLIILFXOWLHV�RI�LQWHUSUHWLQJ�RXWFRPHV�IURP�FRPELQHG�DSSURDFKHV��-LFN�������

,Q� DOO� SUREDELOLW\�� JLYHQ� WKH� FRQWHPSRUDU\� QHHGV� LQ� SRYHUW\� DVVHVVPHQW� GLVFXVVHG� DERYH�

H[SHULPHQWDWLRQ� ZLWK� FRPELQHG� DSSURDFKHV� ZLOO� LQFUHDVH�� ,W� ZLOO� EH� IDYRXUHG� E\� RQJRLQJ� HIIRUWV� WR

WUDQVODWH� WKH� UKHWRULF� RI� PXOWL�GLPHQVLRQDOLW\� LQWR� RSHUDWLRQDO� DSSURDFKHV�� DQG� E\� WKH� LQFLSLHQW� DFWRU�

RULHQWHG� DQG� LQVWLWXWLRQDO� SHUVSHFWLYHV� RQ� SRYHUW\� SROLF\� ZKLFK� DUH� QRZ� GHYHORSLQJ� DQG� ZKLFK� DIIRUG

VRPH�XQGHUVWDQGLQJ�RI�WKH�UROH�DJHQF\�FDQ�SOD\�LQ�NQRZOHGJH�FUHDWLRQ�DV�ZHOO�DV�NQRZOHGJH�XVH��+DYLQJ

GLVFXVVHG�VRPH�RI�WKH�G\QDPLFV�RI�PHWKRGRORJLFDO�FKRLFH�IDFLQJ�WKRVH�ZKR�XQGHUWDNH�WKH�WDVN�RI�SRYHUW\

DVVHVVPHQW�� LQ� WKH� QH[W� 6HFWLRQ� ZH� H[DPLQH�� WKURXJK� WZR� FDVH� VWXGLHV�� KRZ� WKH� NQRZOHGJH� SURGXFHG

WKURXJK� SRYHUW\� DVVHVVPHQW� SURFHVVHV� KDV� EHHQ� XVHG� E\� GLIIHUHQW� LQWHUQDWLRQDO� GHYHORSPHQW� DFWRUV� WR

LOOXVWUDWH�DQG�MXVWLI\�WKHLU�EURDG�SROLFLHV�DQG�SHUVSHFWLYHV�

                                                
�� 6HH��IRU�H[DPSOH��%RRWK·V�GLVFXVVLRQ�RI�WKH�7DQ]DQLD�33$��%RRWK��+ROODQG�HW�DO��������
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6HFWLRQ�IRXU

3RYHUW\�NQRZOHGJH�LQ�SROLF\�GRFXPHQWV

:KDW� DUH� WKH� OLQNV� EHWZHHQ� WKH� DSSDUHQWO\� WHFKQLFDO� TXHVWLRQV� ZKLFK� VXUURXQG� SRYHUW\� DVVHVVPHQW

PHWKRGRORJLHV� DQG� WKH� VWRULHV� DERXW�SRYHUW\�ZKLFK�DUH� WROG�E\� LQWHUQDWLRQDO� GHYHORSPHQW� DFWRUV"�+RZ

FORVHO\�DUH�WKH�QDUUDWLYHV�RI�SRYHUW\�DVVRFLDWHG�ZLWK�GLIIHUHQW�NLQGV�RI�SROLF\�DFWRUV� UHODWHG�WR�SDUWLFXODU

NLQGV�RI� NQRZOHGJH"� ,Q� WKLV� VHFWLRQ�ZH� ORRN� DW� WZR� H[DPSOHV� RI� SRYHUW\� SROLF\� GRFXPHQWV�� WKH�2[IDP

3RYHUW\�5HSRUW�DQG�WKH�:RUOG�%DQN·V�:RUOG�'HYHORSPHQW�5HSRUW���������DQG�H[DPLQH�WKH�ZD\�WKDW�HDFK�XVHV

GLIIHUHQW�NLQGV�RI� LQIRUPDWLRQ�DERXW�SRYHUW\��7KH� LQVWLWXWLRQV�ZKLFK�SURGXFHG� WKHVH�SROLF\�GRFXPHQWV�

2[IDP�DQG�WKH�:RUOG�%DQN��KDYH�YHU\�GLIIHUHQW�SHUVSHFWLYHV�RQ�SRYHUW\� UHGXFWLRQ��7KLV� LV� DSSDUHQW� LQ

WKHLU�XVH�RI�LQIRUPDWLRQ�DQG�WKH�FKRLFHV�WKH\�KDYH�PDGH�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�SRYHUW\�QDUUDWLYHV�WKH\

SUHVHQW�

&DVH�VWXG\���7KH�2[IDP�3RYHUW\�5HSRUW

:KHUH�GR�WKH�FULWLFV�RI�WKH�,QWHUQDWLRQDO�)LQDQFLDO�,QVWLWXWLRQV�JHW�WKHLU�SRYHUW\

NQRZOHGJH�IURP"

$V� SDUW� RI� DQ� LQWHUQDWLRQDO� JURXS� RI� QRW�IRU�SURILW� QRQ�JRYHUQPHQWDO� DJHQFLHV� FRQFHUQHG� ZLWK� FULWLTXLQJ

VWUXFWXUDO� LQMXVWLFHV� DQG� DGYRFDWLQJ� MXVWLFH� IRU� WKH� SRRU� JOREDOO\�� 2[IDP� 8.� 	� ,UHODQG� SXEOLVKHG� D� µ3RYHUW\

5HSRUW¶�WR�PDUN�WKH�ILIWLHWK�DQQLYHUVDU\�RI�WKH�8QLWHG�1DWLRQV�LQ�������:DWNLQV��������3RYHUW\�DVVHVVPHQW� LV

QRW�WKH�VSHFLDOLW\�RI�GHYHORSPHQW�FDPSDLJQLQJ�RUJDQLVDWLRQV��\HW�WR�PDNH�D�FDVH�WR�WKHLU�DGYRFDF\�WDUJHWV�DQG

WKHLU�SXEOLF�WKH\�QHHG�WR�SUHVHQW�LQIRUPDWLRQ�ZKLFK�ZLOO�EH�FRQYLQFLQJ�DQG�ZLOO�JHQHUDWH�UHDFWLRQV�DPRQJ�ERWK

VHWV�RI�UHDGHUV��:KDW�VRUW�RI�SRYHUW\�LQIRUPDWLRQ�LV�GHPDQGHG�E\�WKHVH�DFWRUV"�:KDW�VRUW�RI�SRYHUW\�NQRZOHGJH

GRHV�WKH�UHSRUW�SUHVHQW"�:KHUH�GRHV�2[IDP�JHW�LW�IURP"�:KDW�HIIHFW�LV�LW�LQWHQGHG�WR�KDYH"

7KH� JHQHUDO� DSSURDFK� WR� SRYHUW\� LQ� WKH� 5HSRUW� LV� KROLVWLF�� PXOWLGLPHQVLRQDO� DQG� VWUXFWXUDO�� OLQNLQJ� LW

LQWLPDWHO\�WR�FRQIOLFW�� LQHTXLWDEOH�DVVHW�GLVWULEXWLRQ�DQG�JHQGHU�GLVFULPLQDWLRQ��7KHVH�IRUPV�RI�GHSULYDWLRQ�DUH

H[SUHVVHG�LQ�WHUPV�RI�GHQLDO�RI�EDVLF�ULJKWV��ZLWK�UHIHUHQFH�WR�81�FRQYHQWLRQV�RQ�FLYLO��SROLWLFDO��HFRQRPLF�DQG

VRFLDO� ULJKWV�� 5HODWLYH� SRYHUW\�� SUHVHQWHG� LQ� WHUPV� RI� GLIIHULQJ� GHJUHHV� RI� QHHGV� VDWLVIDFWLRQ� LQ� GLIIHUHQW

FRXQWULHV�DQG�GLIIHUHQW�VRFLDO�VWUDWD�ZLWKLQ�FRXQWULHV��LV�WUHDWHG�DV�EHLQJ�DV�PXFK�RI�DQ�DIIURQW�WR�KXPDQNLQG�DV

DEVROXWH� SRYHUW\�� 7KH� 5HSRUW� DSSHDUV� WR� DGGUHVV� LWVHOI� SULQFLSDOO\� WR� JOREDO� LQVWLWXWLRQV� �WKH� :RUOG� %DQN�

,QWHUQDWLRQDO�0RQHWDU\�)XQG�DQG�:RUOG�7UDGH�2UJDQLVDWLRQ��DQG�FLWL]HQV�ZKR�EHQHILW� IURP�WKH�FXUUHQW�VWDWXV

TXR��ZLWK�SURSRVDOV�IRU�FKDQJH�DW�JOREDO��QDWLRQDO�DQG�ORFDO�OHYHOV��,W�SURSRVHV�DOWHUQDWLYH�SROLF\�VROXWLRQV�WR�WKH

RUWKRGR[�SUHVFULSWLRQV�HPDQDWLQJ�IURP�SRZHUIXO�JOREDO�GHYHORSPHQW�LQVWLWXWLRQV��ZKLFK�LW�KHDYLO\�FULWLTXHV��,WV

RZQ�SURSRVDOV�DUH�EDVHG�RQ�SROLWLFDO�DQG�LQVWLWXWLRQDO�UHIRUPV�DW�JOREDO�DQG�QDWLRQDO�OHYHOV��UHIOHFWLQJ�2[IDP¶V

SROLWLFDO�DQG�LQVWLWXWLRQDO�DQDO\VLV�RI�SRYHUW\�

7KH� 5HSRUW� FDQQRW� EH� WDNHQ� WR� HPERG\� DQ\� RQH� PHWKRGRORJLFDO� DSSURDFK� WR� SRYHUW\�� EHFDXVH� LW� LV

LQWHQGHG� ILUVW� DQG� IRUHPRVW� DV� D�PRELOLVLQJ� DGYRFDF\� UHSRUW� UDWKHU� WKDQ� DQ� DQDO\WLFDO� GRFXPHQW�� 1R� IRUPDO

SRYHUW\� DVVHVVPHQW�RU� SRYHUW\� UHVHDUFK� KDV� EHHQ�FRPPLVVLRQHG� DV� EDFNJURXQG� WR� WKH� UHSRUW��2[IDP� VWDUWV

IURP�WKH�SRVLWLRQ�WKDW�PRVW�SHRSOH�DUH�DZDUH�WKDW�WKHUH�DUH�LQMXVWLFHV�LQ�WKH�ZRUOG�DQG�QHHG�UHPLQGHUV�RI�WKLV

WR�VSXU�WKHP�WR�PRUDO�RXWUDJH��DQG�H[SODQDWLRQV�RI�WKH�VWUXFWXUHV�ZKLFK�FDXVH�DQG�SHUSHWXDWH�WKHVH�VWRULHV��WR

XUJH� WKHP� WR�DFW��:KLOH�GHWDLOHG�HPSLULFDO�GDWD�DUH� WKXV� VXSHUIOXRXV�� D� OLPLWHG� DPRXQW� RI�SULPDU\� HPSLULFDO

PDWHULDO�LV�SUHVHQWHG��D�QDUUDWLYH�DFFRXQW�RI�WKH�OLYLQJ�FRQGLWLRQV�RI�D�YLOODJH�ZRPDQ�LQ�UXUDO�=LPEDEZH�DQG�WKH

YDULRXV�SUHGLFDPHQWV�±�HQYLURQPHQWDO��HFRQRPLF��SROLWLFDO��VRFLDO��FXOWXUDO�±�VKH�IDFHV�LQ�HIIRUWV�WR�JDLQ�D�OLYLQJ�



��

,W�DSSHDUV�WR�EH�EDVHG�RQ�RSHQ�HQGHG�LQWHUYLHZV�DQG�SDUWLFLSDQW�REVHUYDWLRQ��7KH�VWRU\�RI�WKLV�ZRPDQ��WDNHQ

WR�W\SLI\�PDQ\�SRRU�$IULFDQV��LV�D�KLJKO\�GHVFULSWLYH�LOOXVWUDWLRQ�RI�WKH�SUREOHPV�RI�SRYHUW\��VHWWLQJ�WKH�VFHQH�DW

WKH�PLFUR�OHYHO� DQG� HYRNLQJ� HQJDJHPHQW� DQG� UHDFWLRQ� E\� UHDGHUV�� DV� D� SUHFXUVRU� WR� DQDO\WLFDO� FKDSWHUV� RQ

FRQWHPSRUDU\�JOREDO�SROLF\�� LQVWLWXWLRQDO�DQG�HQYLURQPHQWDO� IUDPHZRUNV�DQG� WKHLU� LPSOLFDWLRQV� IRU�SHRSOH� OLNH

KHU��7KH�UDOO\LQJ�FU\� WR�UHDGHUV� LV� WKHUHIRUH�RQ� WZR� OHYHOV��RQ�D� WKHRUHWLFDO� OHYHO�D�GLUHFW�DSSHDO� WR�XQLYHUVDO

VWDQGDUGV�RI�KXPDQ�ZHOOEHLQJ��FRXSOHG�RQ�DQ�HPSLULFDO�OHYHO�ZLWK�D�KLJKO\�SHUVRQDOLVHG�DQG�LQGLYLGXDO�VWRU\�RI

LOOEHLQJ�

,Q�WKH�DQDO\WLFDO�VHFWLRQV��WKH�UHSRUW�GUDZV�RQ�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�VHFRQGDU\�GDWD�IURP�D�UDQJH�RI

VRXUFHV��6DPSOLQJ�RQH�LQ�ILYH�RI�WKH�UHIHUHQFHV�LQ�WKH�HQG�QRWHV�JLYHV�WKH�IROORZLQJ�SLFWXUH�RI�VRXUFHV�

7KH�EURDG�VSUHDG�RI�VRXUFHV�DQG�WKH�SUHGRPLQDQFH�RI�ILQGLQJV�JHQHUDWHG�E\�DFDGHPLFV�DQG�1*2V�DWWHVWV�WR�WKH

5HSRUW¶V�DVSLUDWLRQV�RI� LQGHSHQGHQFH��7KH�SDXFLW\�RI�UHIHUHQFHV�WR�VRXWKHUQ�JRYHUQPHQW�GRFXPHQWV�SUREDEO\

UHIOHFWV� KRZ� IHZ�SXEOLFDWLRQV� WKH\�SURGXFH� FRPSDUHG� WR� WKH� RWKHU� VRXUFHV�� DQG� KRZ� OLWWOH� GLVVHPLQDWHG� DQG

XQREWDLQDEOH� WKHVH� SXEOLFDWLRQV� DUH� FRPSDUHG� WR�� VD\��:RUOG� 'HYHORSPHQW� 5HSRUWV�� IRU� JOREDO� DQDO\VWV� OLNH

2[IDP�UHVHDUFKHUV�

*LYHQ� KRZ� VWURQJO\� WKH� 5HSRUW� FULWLTXHV� WKH� ,),V�� LWV� H[WHQVLYH� FLWDWLRQ� RI� ,),� VRXUFHV� PHULWV� IXUWKHU

H[DPLQDWLRQ��7KHVH�VRXUFHV�DUH�XVHG�SULQFLSDOO\�LQ�WZR�FKDSWHUV��RQ�3RYHUW\�DQG�/LYHOLKRRGV��DQG�RQ�6WUXFWXUDO

$GMXVWPHQW��7KLV�LV�XQVXUSULVLQJ��WKH�%DQN�SXEOLVKHV�PRUH�GRFXPHQWV�RQ�SRYHUW\�WKDQ�DQ\�LQVWLWXWLRQ��DQG�WKH

,),V¶�UROH�LQ�VWUXFWXUDO�DGMXVWPHQW�KDV�EHHQ�VR�PDMRU�WKDW�WKH\�DUH�WKH�SULQFLSDO�VRXUFH�RI�LQIRUPDWLRQ�RQ�LW�DQG

QHFHVVDULO\�D�FHQWUDO�IRFXV�LQ�DQ\�GLVFXVVLRQ�RI�WKH�VXEMHFW�

$QDO\VLV�UHYHDOV�WKDW�WKH�FLWDWLRQV�RI�,),�SURGXFHG�PDWHULDO�DUH�RI�VHYHUDO�NLQGV�DQG�DUH�XVHG�LQ�D�YDULHW\

RI�ZD\V�LQ�WKH�5HSRUW�

$FDGHPLF ,),V
�:%��,0)�

81
DJHQFLHV
DQG�,/2

1*2 1DWLRQDO
JRY¶WV�LQ
1RUWK

1DWLRQDO
JRY¶WV�LQ
6RXWK

1RQ�
VSHFLDOLVW
PHGLD

�� �� �� �� � � ��

)DFWV�DQG�ILJXUHV�RQ
VRXWKHUQ�FRXQWULHV¶
PDFURHFRQRPLF�DQG�VHFWRUDO
SHUIRUPDQFH��ODERXU�DQG
SURGXFW�PDUNHWV��DVVHW�XVH
HWF

3XEOLVKHG�PDLQO\�E\�WKH�:RUOG�%DQN�LQ�LWV�FRXQWU\�3RYHUW\�$VVHVVPHQWV�RU
(FRQRPLF� 0HPRUDQGD�� 7KHVH� DUH� XVHG� JHQHUDOO\� WR� VXSSRUW� 2[IDP¶V
FODLPV� DERXW� WKH� FXUUHQW� VWDWH� RI� VRXWKHUQ� HFRQRPLHV� DQG� DUJXPHQWV
DERXW�SRYHUW\�DQG� OLYHOLKRRGV��RIWHQ� LQ� WKH�FRQWH[W�RI�FULWLFL]LQJ�SDVW�,),
SROLFLHV��EXW�WKH�GDWD�WKHPVHOYHV�DUH�QHYHU�UHIXWHG�

'HYHORSPHQW�µWUXWKV¶��
DQDO\WLFDO�ILQGLQJV�DERXW�WKH
UHODWLRQVKLSV�EHWZHHQ
SDUWLFXODU�SROLF\
LQWHUYHQWLRQV�RU
H[SHQGLWXUHV�DQG�WKHLU
KXPDQ�GHYHORSPHQW
RXWFRPHV

3XEOLVKHG� E\� WKH� :RUOG� %DQN� DQG� ,0)� LQ� UHVHDUFK� UHSRUWV� DQG� SROLF\
GRFXPHQWV�� 7KHVH� DUH� PDLQO\� XVHG� LQ� VXSSRUW� RI� 2[IDP� DUJXPHQWV�
DOWKRXJK�WKH\�DUH�RFFDVLRQDOO\�UHIXWHG�RU�WKHLU�SUDFWLFDELOLW\�TXHVWLRQHG�

,),V¶�VWDWHPHQWV�RI�WKHLU
PLVVLRQV�RU�REMHFWLYHV

&LWHG�VRPHWLPHV�DSSURYLQJO\��VRPHWLPHV�LQ�WKH�FRQWH[W�RI�FODLPV�WKDW�,),V
KDYH� IDLOHG� WR� SXUVXH� WKHP� RU� KDYH� LQWHUSUHWHG� WKHP� LQ� ZD\V� ZKLFK
LQFUHDVH�SRYHUW\��LQVHFXULW\�RU�LQHTXDOLW\�

$GPLVVLRQV�E\�,),V�WKDW
SROLFLHV�RU�LQWHUYHQWLRQV
KDYH�QRW�SURGXFHG�WKH
GHVLUHG�HIIHFWV

8VXDOO\� PHQWLRQHG� LQ� LQWHUQDO� HYDOXDWLRQ� UHSRUWV� DQG� SUHVHQWHG� QRW� DV
UHFDQWDWLRQV� EXW� DV� OHVVRQV� IURP� QHZ� GDWD� RU� DQDO\VLV� ZKLFK� ZLOO� DOORZ
WKLQJV� WR� EH� GRQH� EHWWHU� LQ� IXWXUH�� 7KH\� DUH� JHQHUDOO\� FLWHG� DV� VROLG
HYLGHQFH� WKDW� WKH� ,),V� DUH� IDOOLEOH� DQG� WKDW� WKHLU� FULWLFV� DUH� VRPHWLPHV
ULJKW��DQG�SURYHQ�VR�E\�WKH�,),V�WKHPVHOYHV�
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:KDW�FRQFOXVLRQV�FDQ�ZH�GUDZ�IURP�WKLV�EULHI�UHYLHZ�RI�VRXUFHV�XVHG�LQ�WKH�2[IDP�3RYHUW\�5HSRUW"�)LUVWO\�

WKH� ¶PHWKRGV·� RI� SULPDU\� SRYHUW\� DVVHVVPHQW� XVHG� LQ� WKH� UHSRUW� DSSHDU� ZHDN� LQ� WHUPV� RI� WKHLU� IRUPDO

OHJLWLPDF\� DV� UHVHDUFK� WRROV�� VLQFH� QR� WHFKQLFDO� LQIRUPDWLRQ� LV� JLYHQ� WR� DOORZ� WKH� UHDGHU� WR� MXGJH� WKH

WUXVWZRUWKLQHVV�DQG�RU�EURDGHU�UHOHYDQFH�RI� WKH�VWRU\�SUHVHQWHG��7KH�VHFRQGDU\�VRXUFHV�GUDZQ�RQ�KDYH

XVHG�D� UDQJH�RI�SRYHUW\� UHVHDUFK�PHWKRGV��VRPH�KDYLQJ�EURDGHU� OHJLWLPDF\� WKDQ�RWKHUV� LQ� WKH�DFDGHPLF

DQG� SROLF\�ZRUOGV�� 6HFRQGO\�� GDWD� IURP�PLFUR�OHYHO� SDUWLFLSDWRU\� UHVHDUFK� LV� LQWHUVSHUVHG� ZLWK� VWDWLVWLFV

IURP� ODUJH�VFDOH� QDWLRQDO� VXUYH\V� DQG� JOREDO�OHYHO� DQDO\VLV�� 7KLV� SURYLGHV� D� ¶SHUVRQDO� LQWHUHVW·� DQJOH� RQ

LVVXHV� ZKLFK� DUH� RI� JUHDW� KXPDQ� LPSRUW� EXW� ZKRVH� FDXVHV� DQG� VROXWLRQV� DUH� WDNHQ� WR� OLH� LQ� SROLFLHV

IRUPXODWHG�DQG� LPSOHPHQWHG�DW� WKH�PDFUR�DQG�JOREDO� OHYHOV��7KLUGO\�� WKH�H[WHQVLYH�XVH�RI� ,),�GDWD� DQG

GLFWXPV� DV� ¶WUXWKV·� WHVWLILHV� WR� WKH� XQHTXDOOHG� FDSDFLW\� RI� WKH� ,),V� LQ� GDWD�JDWKHULQJ� DQG� �SURFHVVLQJ�

DQDO\VLV��UHVHDUFK�DQG�GLVVHPLQDWLRQ��,Q�WKH�FDVH�RI�WKH�,),�SRYHUW\�GDWD�XWLOLVHG�LQ�WKH�2[IDP�3RYHUW\�5HSRUW�

WKH�DEVHQFH�RI�FRQWHVWDWLRQ�UHIOHFWV�WKH�IDFW� WKDW� WKH�GDWD��XQL�GLPHQVLRQDO� DQG�HFRQRPLVWLF� DV� WKH\�DUH�

WHQG�WR�EH�DFFHSWHG�HYHQ�E\�FULWLFV�RI�WKHVH�LQVWLWXWLRQV�DV�WKH�PRVW�FUHGLEOH�DYDLODEOH��DQG�DV�VXIILFLHQWO\

OHJLWLPDWH�WR�VXEVWDQWLDWH�WKHLU�FODLPV�

)RU�RXU� ILQDO� FDVH� VWXG\��ZH� WXUQ� WR�D�SXEOLFDWLRQ�RI� WKH� ,),V� WKHPVHOYHV�� WKH�:RUOG�%DQN·V�:RUOG

'HYHORSPHQW�5HSRUW���������$WWDFNLQJ�3RYHUW\��:RUOG�%DQN�������

&DVH�VWXG\��

3RYHUW\�NQRZOHGJH�LQ�WKH�:RUOG�'HYHORSPHQW�5HSRUW���������$WWDFNLQJ�3RYHUW\

7KH�:'5��������LV�RQH�RI�D�WHQ�\HDUO\�VHULHV�RI�SURQRXQFHPHQWV�RQ�SRYHUW\�E\�WKH�:RUOG�%DQN��,W�DQQRXQFHV

ERWK�WKH�SUREOHPV�DQG�WKH�DQVZHUV��DW�OHDVW�LQ�WHUPV�RI�WKH�EURDG�DUHDV�RI�SROLF\�ZKHUH�WKH�%DQN�LQWHUYHQHV��,Q

VXPPDU\� IRUP�� LQ� WKH�2YHUYLHZ�DQG�RQ� WKH� FRYHU�� WKH�GLPHQVLRQV�DQG� LQWHQVLW\�RI� WKH�SRYHUW\� SUREOHP�DUH

SUHVHQWHG� FRPSHOOLQJO\�� WKH� VROXWLRQV� DUH� LGHQWLILHG� DV� O\LQJ� LQ� DFWLRQV� E\� FRPPXQLWLHV� DQG� FRXQWULHV�

VXSSOHPHQWHG�ZLWK�DFWLRQ�E\�JOREDO�LQVWLWXWLRQV�

7KH�FRYHU�DQG� ILUVW� IHZ�SDJHV�JDOYDQLVH� UHDGHUV�E\�XVLQJ�ERWK�JOREDO� ILJXUHV�FRQYH\LQJ� WKH� VL]H� RI� WKH

SUREOHP��DQG�DOVR�YHUEDWLP�TXRWHV�IURP�SRRU�SHRSOH�FRQVXOWHG�LQ�WKH�9RLFHV�RI�WKH�3RRU�H[HUFLVH����HPSKDVLVLQJ

WKH� KXPDQ� PLVHU\� O\LQJ� EHKLQG� WKH� ILJXUHV�� ,Q� D� PDQQHU� ZKLFK� LV� VWULNLQJO\� VLPLODU� WR� WKH� 2[IDP� 3RYHUW\

5HSRUW����WKH�:'5�RSHQV�ZLWK�µ%DVUDEDL¶V�VWRU\¶��WKH�QDUUDWLYH�DFFRXQW�RI�WKH�OLIH�RI�D�SRRU�,QGLDQ�ZRPDQ�DQG

KHU�FRPPXQLW\��7KH�RYHUYLHZ�JRHV�RQ�WR�RXWOLQH�WKH�VFDOH�DQG�VFRSH�RI�WKH�9RLFHV�RI�WKH�3RRU�VWXG\��DQG�VWDWHV

WKH�YDOXH�LW�DGGV�WR�FRQYHQWLRQDO�%DQN�SRYHUW\�LQIRUPDWLRQ�LQ�WHUPV�RI�µ>VKRZLQJ@�WKDW�SRRU�SHRSOH�DUH�DFWLYH

DJHQWV�LQ�WKHLU�OLYHV��EXW�DUH�RIWHQ�SRZHUOHVV�WR�LQIOXHQFH�WKH�VRFLDO�DQG�HFRQRPLF�IDFWRUV�WKDW�GHWHUPLQH�WKHLU

ZHOOEHLQJ¶��S���

,W�LV�LQ�WKH�2YHUYLHZ�DQG�&KDSWHUV���DQG����FRYHULQJ�QDWXUH��HYROXWLRQ�DQG�FDXVHV�RI�SRYHUW\��WKDW�ZH�ILQG

WKH�PRVW�H[SOLFLW�IRFXV�RQ�SRYHUW\�FRQFHSWV�DQG�GDWD��7KH�5HSRUW�HPEUDFHV

WKH�QRZ�WUDGLWLRQDO�YLHZ�RI�SRYHUW\�>«@�DV�HQFRPSDVVLQJ�QRW�RQO\�PDWHULDO�GHSULYDWLRQ��PHDVXUHG�E\�DQ

DSSURSULDWH��FRQFHSW�RI�LQFRPH�RU�FRQVXPSWLRQ���EXW�DOVR�ORZ�DFKLHYHPHQWV�LQ�HGXFDWLRQ�DQG�KHDOWK���>«@

7KLV�UHSRUW��DOVR�EURDGHQV��WKH�QRWLRQ��RI�SRYHUW\��>LQ�UHVSHFW�RI�WKH�������:RUOG�'HYHORSPHQW�5HSRUW��RQ

SRYHUW\@�WR�LQFOXGH�YXOQHUDELOLW\�DQG�H[SRVXUH�WR�ULVN�±�DQG�YRLFHOHVVQHVV�DQG�SRZHUOHVVQHVV��S����

                                                
�� 6HH�WKH�GLVFXVVLRQ�RI�9RLFHV�RI�WKH�3RRU�LQ�6HFWLRQ�7ZR�DERYH�
�� 6HH�&DVH�6WXG\���
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,Q�FRQWUDVW�WR�SUHYLRXV�:'5V��FRQVLGHUDEOH�DWWHQWLRQ� LV�GHYRWHG�WR�H[SODLQLQJ�WKH�RULJLQV�RI�WKH�SRYHUW\�GDWD

XVHG�LQ�WKH�5HSRUW�DQG�HYDOXDWLQJ�LWV�TXDOLW\�DQG�DSSOLFDELOLW\��7KH�OLPLWDWLRQV�RI�SRYHUW\�HVWLPDWHV�EDVHG�RQ�D

���D�GD\�RU����D�GD\�DUH�FOHDUO\�VWDWHG��µ>WKHVH@�DUH�RQO\�XVHIXO�DV�LQGLFDWRUV�RI�JOREDO�SURJUHVV��QRW�WR�DVVHVV

SURJUHVV� DW� WKH� FRXQWU\� OHYHO� RU� WR� JXLGH� FRXQWU\� SROLF\� DQG� SURJUDP� IRUPXODWLRQ¶� ������ 7KH� LQDGHTXDF\� RI

KRXVHKROG�OHYHO�GDWD�IRU�GHYHORSLQJ�D�JHQGHUHG�XQGHUVWDQGLQJ�RI�SRYHUW\�LV�QRWHG�������:KLOH�WKH�DPRXQW�DQG

TXDOLW\� RI� DYDLODEOH� VXUYH\� GDWD� DQG� WLPH� VHULHV� GDWD� RQ� LQFRPH� DQG� VRFLDO� GLPHQVLRQV� RI� SRYHUW\� DUH

DFNQRZOHGJHG�WR�KDYH�JUHDWO\� LPSURYHG�RYHU�UHFHQW�\HDUV������� ODFN�RI�WKHVH�IRU�VRPH�FRXQWULHV�VWLOO�SODJXHV

DWWHPSWV�DW�QDWLRQDO�DQG�LQWHUQDWLRQDO�DQDO\VLV����������

0RUHRYHU�� WKH�DGGLWLRQ�RI�QHZ�GLPHQVLRQV� WR� WKH�FRQFHSW�RI�SRYHUW\�REOLJHV� WKH�%DQN� WR� UHFRJQLVH� WKDW

VRPH� GLPHQVLRQV� ±� YRLFHOHVVQHVV�� SRZHUOHVVQHVV� ±� DUH� QRW� \HW� PHDVXUDEOH� µLQ� DQ� DFFXUDWH�� UREXVW� DQG

FRQVLVWHQW�ZD\¶�ZKLFK�SHUPLWV� LQWHUQDWLRQDO� FRPSDULVRQ��9XOQHUDELOLW\��EHLQJ�D� G\QDPLF� FRQFHSW�� FDQ�RQO\� EH

DVVHVVHG�PXOWLSOH� LQGLFDWRUV� DQG� SDQHO� GDWD� VSDQQLQJ� VHYHUDO� \HDUV�� )RU� DVVHVVLQJ� VXFK� FRQFHSWV� DV� YRLFH�

SRZHU�DQG�JRYHUQDQFH��SDUWLFLSDWRU\�PHWKRGV�DUH�VDLG�WR�EH�XVHIXO�FRPSOHPHQWV�WR�SROOV�DQG�QDWLRQDO�VXUYH\V

���±����� 7KH� TXHVWLRQ� RI� KRZ� WR� ZHLJKW� GLIIHUHQW� GLPHQVLRQV� RI� SRYHUW\�� RU� µKRZ� PXFK� LQFRPH� SHRSOH� DUH

ZLOOLQJ� WR� JLYH� XS� IRU�� VD\�� D� XQLW� RI� LPSURYHPHQW� LQ� KHDOWK� RU� LQ� YRLFH¶� ����� LV� GHHPHG� LQWUDFWDEOH� �����

(VFKHZLQJ�VRSKLVWLFDWHG�WHFKQLTXHV�IRU�GHYHORSLQJ�D�WLG\�FRPSRVLWH�LQGLFDWRU�IRU�WKHVH�PXOWLIDULRXV�SKHQRPHQD�

WKH� %DQN� RSWV� LQVWHDG� IRU� IRFXVLQJ� RQ� WKH� GLIIHUHQW� IDFHWV� RI� GHSULYDWLRQ�� HVSHFLDOO\� WKH� RYHUODS� RI�PXOWLSOH

GLPHQVLRQV� LQ� WKH� FDVH� RI� WKH� YHU\� SRRUHVW�� DV� D� µQHFHVVDU\� ILUVW� VWHS� LQ� GHYHORSLQJ� D� FRPSUHKHQVLYH

PXOWLGLPHQVLRQDO� IUDPHZRUN¶� ������7KLV�ZLOO� FRPH�DV�D� UHOLHI� WR�DQDO\VWV�ZKR�KDYH�ZDWFKHG�ZLWK� FRQFHUQ� WKH

%DQN¶V�WHQGHQF\�WR�UHGXFH�HYHU\WKLQJ�LQWR�XQLWV�WKDW�DUH�PHDVXUDEOH�DQG�GLVFDUG�DV�XQLPSRUWDQW�DOO�WKDW�FDQQRW

EH�VR�UHGXFHG��&KDPEHUV�������)LQH�������

$�IXUWKHU�QRYHOW\� LQ�UHODWLRQ�WR�SDVW�:'5V�LV�WKH�DFNQRZOHGJHPHQW�RI�VFRSH�IRU�SROLWLFDO�PDQLSXODWLRQ�RI

SRYHUW\�GDWD��7KH�VHOHFWLRQ�RI�SRYHUW\�OLQHV�DQG�PHDVXUHV�FDQ�EH�SROLWLFDO�DV�ZHOO�DV�WHFKQLFDO��µ3ROLF\�PDNHUV

VHHNLQJ� WR� PDNH� WKH� ODUJHVW� SRVVLEOH� LPSDFW� RQ� WKH� KHDGFRXQW� PHDVXUH� PLJKW� EH� WHPSWHG� WR� GLUHFW� WKHLU

SRYHUW\�DOOHYLDWLRQ�UHVRXUFHV�WR�WKRVH�FORVHVW�WR�WKH�SRYHUW\�OLQH��DQG�WKHUHIRUH�OHDVW�SRRU�¶�������$Q�DFFRXQW�LV

JLYHQ�RI�WKH�HIIHFW�RQ�SRYHUW\�KHDGFRXQWV�RI�XVLQJ�GLIIHUHQW�SRYHUW\�OLQHV�IRU�RQH�FRXQWU\������

&KDSWHU���HYDOXDWHV�WKH�WZR�SURQJHG�VWUDWHJ\�IRU�SRYHUW\�UHGXFWLRQ�ODLG�RXW�LQ�WKH�:'5�������$VVHUWLQJ

WKDW�LW�ZDV�EDVHG�RQ�WKH�EHVW�NQRZOHGJH�WKHQ�DYDLODEOH��WKLV�:'5�QRQHWKHOHVV�QRWHV�WKDW�QHZHU�NQRZOHGJH�KDV

VXSSODQWHG� LW�� 7KH� VSUHDG� RI� D� PXOWLGLPHQVLRQDO�� PXOWLGLVFLSOLQDU\� DSSURDFK� WR� SRYHUW\�� ZKLOH� QRW� QHJDWLQJ

HDUOLHU� VWUDWHJLHV�� µGR>HV@� VKRZ� WKH� QHHG� WR� EURDGHQ� WKH� DJHQGD¶� EH\RQG� WKH� HFRQRPLF� GRPDLQ�� DQG�EH\RQG

VRFLDO� DQG� ODERXU�SROLF\�SUHVFULSWLRQV�� WR� D� UHFRJQLWLRQ�RI� JRYHUQDQFH� DQG� SRZHU� LVVXHV� ������ 7KLV� OHDGV� WKH

:'5� WR� DGYDQFH� D� VHW� RI� SROLF\� UHFRPPHQGDWLRQV� RQ� RSSRUWXQLW\�� HPSRZHUPHQW� DQG� VHFXULW\�� :KLOH� OHVV

VLPSOLVWLF�DQG�PRUH�IDLWKIXO�WR�WKH�FRPSOH[LWLHV�RI�SRYHUW\��WKHVH�DUH�DOVR�IDU�OHVV�FRQFUHWH�RU�RSHUDWLRQDO�WKDQ

WKH�WZR�SURQJHG�VWUDWHJ\�

7KH�9RLFHV�RI�WKH�3RRU�VWXG\�LV�GUDZQ�RQ�H[WHQVLYHO\� LQ� LGHQWLI\LQJ�FDXVHV�RI�SRYHUW\�� LQ�WKH�IRUP�RI�DQ

LQVHUW�VXPPDULVLQJ�SHUVSHFWLYHV�RQ�LQWHUDFWLQJ�ZLWK�6WDWH�LQVWLWXWLRQV��DQG�VHYHUDO�YHUEDWLP�TXRWHV�IURP�SRRU

LQGLYLGXDOV� H[SODLQLQJ� WKHLU� LOOEHLQJ�� ,Q� VXEVHTXHQW� FKDSWHUV� D� SDWWHUQ� HPHUJHV�� $QDO\WLFDO� SDVVDJHV� GUDZLQJ

PDLQO\�RQ�QDWLRQDO�VXUYH\�GDWD�DQG�UHVHDUFK�E\�LQWHUQDWLRQDO�DQDO\VWV�DQG�KHDYLO\�GHSHQGHQW�RQ�WKH�%DQN¶V�RZQ

VRXUFHV��DUH�LQWHUVSHUVHG�ZLWK�GLVHPERGLHG�µYRLFHV�RI�WKH�SRRU¶�VWDWLQJ�D�VHQWHQFH�RU�WZR��XVXDOO\�LPPHGLDWHO\

DIWHU�FKDSWHU�RU�VHFWLRQ�KHDGLQJV��7KHVH�DUH�XVXDOO\� ODEHOOHG�ZLWK�WKH�VH[�DQG�VRPHWLPHV�DSSUR[LPDWH�DJH�RI

WKH�VSHDNHU�� WKH�QDPH�RI�WKH�UHVHDUFK�VLWH�DQG�WKH�FRXQWU\�ZKHUH�WKH\� OLYH��5HIHUHQFHV� WR� WKH�9RLFHV�RI� WKH

3RRU�DUH�QRW�OLVWHG�LQGLYLGXDOO\�LQ�WKH�HQGQRWHV��EXW�DUH�FRYHUHG�E\�D�EODQNHW�VWDWHPHQW�WKDW�µXQOHVV�RWKHUZLVH

VWDWHG��DOO�TXRWDWLRQV�LQ�WKH�FKDSWHU�DUH�GUDZQ�IURP�9RLFHV�RI�WKH�3RRU>«@¶������	�SDVVLP���([DPLQDWLRQ�RI�WKH

HQGQRWHV�UHYHDOV�WKDW�DSSUR[LPDWHO\����SHU�FHQW�RI�WKH�ELEOLRJUDSKLF�UHIHUHQFHV�DUH�HLWKHU�%DQN�SXEOLFDWLRQV��RU

GRFXPHQWV�FRPPLVVLRQHG�E\�WKH�%DQN�IURP�H[WHUQDO�VRXUFHV�IRU�SUHVHQWDWLRQ�DW� LWV�FRQIHUHQFHV�RU�XVH� LQ� LWV

SXEOLFDWLRQV�� 7KLV� ILJXUH� GRHV� QRW� LQFOXGH� UHIHUHQFHV� WR� WKH� 9RLFHV�� QRU� DUWLFOHV� ZULWWHQ� E\� %DQN� VWDII� RU

FRQVXOWDQWV�DQG�SXEOLVKHG�LQ�DFDGHPLF�MRXUQDOV��ZKLFK�DUH�DOVR�XVHG�H[WHQVLYHO\�



��

$SDUW�IURP�VRPH�SRVLWLYH�H[DPSOHV�LQ�FKDSWHU���RI�SRRU�SHRSOH�RUJDQLVLQJ�WR�RYHUFRPH�VRFLDO�EDUULHUV�WR

WKHLU�SURJUHVV��WKH�YRLFHV�FLWHG�PRVWO\�JLYH�QHJDWLYH�SHUVSHFWLYHV�RQ�ZKDW�LW�LV�OLNH�WR�EH�SRRU�DQG�WR�VXIIHU�WKH

SULYDWLRQV�RI�ZKLFK�WKH�JOREDO�ILJXUHV�FRQYH\�RQO\�D�VDQLWLVHG�DFFRXQW��+RZHYHU��LQ�WKH�FKDSWHU�RQ�µ+DUQHVVLQJ

*OREDO�)RUFHV�IRU�3RRU�3HRSOH¶�WKHUH�LV�EXW�RQH�FLWDWLRQ�IURP�WKH�9RLFHV��DQG�LW�LV�D�SRVLWLYH�RQH�

$W�ODVW�WKRVH�DERYH�ZLOO�KHDU�XV��%HIRUH�QRZ��QR�RQH�HYHU�DVNHG�XV�ZKDW�ZH�WKLQN�±�3RRU�PDQ��*XDWHPDOD

������

7KLV� LV� VXUSULVLQJ�� JLYHQ� WKH� H[WHQVLYH�� YRFLIHURXV� DQG� ZLGHO\� SXEOLFLVHG� FULWLTXHV� SRRU� SHRSOH� DQG� WKHLU

RUJDQLVDWLRQV� KDYH�PDGH� LQ� UHFHQW� \HDUV� DERXW� WKH�PDQ\� SHUQLFLRXV� FRQVHTXHQFHV� RI� JOREDOLVDWLRQ� IRU� WKHLU

OLYHOLKRRGV��,W�UDLVHV�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�FRQWH[W� LQ�ZKLFK�WKH�YRLFHV�ZHUH�UHFRUGHG��RU�VXEVHTXHQWO\

ILOWHUHG�� IRU� XVH� LQ� WKH�:'5�� ZDV� QRW� DOWRJHWKHU� LPSDUWLDO� YLV�j�YLV� WKH� UROH� RI� WKH� %DQN� DQG� OLNH�PLQGHG

LQVWLWXWLRQV�

)URP�WKLV�EULHI�UHYLHZ�D�QXPEHU�RI�FRQFOXVLRQV�FDQ�EH�GUDZQ�FRQFHUQLQJ�WKH�XVH�RI�SRYHUW\�NQRZOHGJH�LQ

WKH�:'5���������7KLV�UHSRUW�GLIIHUV�IURP�LWV�SUHGHFHVVRUV�LQ�HPEUDFLQJ�D�PXOWLGLPHQVLRQDO�FRQFHSW�RI

SRYHUW\�LQ�LWV�UKHWRULF��DQG�LQ�DWWHPSWLQJ�WR�GR�VR�LQ�RSHUDWLRQDO�UHFRPPHQGDWLRQV��)XUWKHU��LW�DWWHPSWV�WR

JLYH�VRPH�DFFRXQW�RI�WKH�FRQYHQWLRQDO�GDWD�LW�GUDZV�RQ��DQG�WDNHV�D�VRPHZKDW�FULWLFDO�DWWLWXGH�WR�VRPH�RI

WKHVH��7KH�FKDQJH� LQ� DWWLWXGH�FDQ�EH�DWWULEXWHG�ERWK� WR� WKH� LQDGHTXDF\�RI� FRQYHQWLRQDO� GDWD� WR� FDSWXUH

PXOWLSOH�GLPHQVLRQV��DQG�D�JURZLQJ�DFNQRZOHGJHPHQW�RI�WKH�UROH�RI�SRRU�SHRSOH·V�DJHQF\�DV�DQ�HOHPHQW

RI�SRYHUW\�UHGXFWLRQ��7KLV�:'5��KRZHYHU��UHPDLQV�VWURQJO\�VHOI�UHIHUHQWLDO��7KLV�WHQGHQF\�UHIOHFWV�LQ�SDUW

WKH�%DQN·V�XQSDUDOOHOHG�FDSDFLW\�WR�SURGXFH�DQG�GLVVHPLQDWH�NQRZOHGJH��DV�QRWHG�LQ�WKH�FDVH�RI�WKH�2[IDP

5HSRUW��EXW�PD\�DOVR�UHIOHFW�ELDVHV�DQG�D�UHOXFWDQFH�WR�HQJDJH�ZLWK�FULWLFDO�SHUVSHFWLYHV�

)LQGLQJV�IURP�UHVHDUFK�FRQGXFWHG�XVLQJ�SDUWLFLSDWRU\�WHFKQLTXHV�DUH�FLWHG��EXW�FDQ�KDUGO\�EH�VDLG�WR

EH�LQFRUSRUDWHG�RQ�DQ�HTXDO�EDVLV�ZLWK�ILQGLQJV�IURP�VXUYH\�UHVHDUFK�DQG�HFRQRPHWULF�DQDO\VLV��,W�PLJKW

EH� VXSSRVHG� WKDW� WKH� ILQGLQJV� KDYH� LQIOXHQFHG� WKH� DQJOH� DQG�SROLF\� SUHVFULSWLRQV� RI� WKH�5HSRUW� DQG� WKH

GHYHORSPHQW�RI�LWV�VWUXFWXUH��ZKHUHLQ�RSSRUWXQLW\��HPSRZHUPHQW�DQG�VHFXULW\�UHFHLYH�VXFK�SURPLQHQFH�

EXW��DV�PHQWLRQHG�LQ�6HFWLRQ�7ZR��WKH�PDLQ�WKUXVW�DQG�VWUXFWXUH�ZHUH�DFWXDOO\�HVWDEOLVKHG�EHIRUH�ILQGLQJV

IURP�WKH�9RLFHV�ZHUH�DYDLODEOH���

7KH� ILQGLQJV� IURP� WKH�9RLFHV� RI� WKH� 3RRU� XVHG� LQ� WKH�:'5� DUH� QRW� WUHDWHG� DV� GDWD�� 7KH\� DUH� QRW

VXEMHFWHG�WR�WKH�VDPH�FULWLFDO�DQDO\VLV�RI�RULJLQV�DQG�OLPLWDWLRQV�DV�WKH�SRYHUW\�OLQH��SRYHUW\�KHDGFRXQW�DQG

RWKHU� VXUYH\�EDVHG� GDWD� DUH�� WKH\� DUH� QRW� OLVWHG� DQG� VRXUFHG� LQGLYLGXDOO\� LQ� WKH� HQGQRWHV�� DQG� WKHLU

LQIOXHQFH�RQ� WKH�DUJXPHQWV�SUHVHQWHG� LQ� WKH� WH[W� LV� LQGHWHUPLQDWH��5DWKHU� WKDQ�GDWD�� WKH\�DUH� WUHDWHG� DV

LOOXVWUDWLRQV�DQG�IORXULVKHV��UDWKHU�WKDQ�EHLQJ�V\VWHPDWLFDOO\�DQDO\VHG��WKH\�DUH�XVHG�DV�GLVHPERGLHG�YRLFHV

WR�KXPDQLVH�WKH�DQDO\VLV�SUHVHQWHG�LQ�WKH�WH[W�DQG�WR�JLYH�LW�PRUDO�DXWKRULW\�

7KH�:'5��������DQG�WKH�2[IDP�3RYHUW\�5HSRUW�DUH�ERWK��LQ�WKHLU�GLIIHUHQW�ZD\V��YHU\�SXEOLF�IDFHV�RI

SRYHUW\� UHGXFWLRQ�SROLF\��$V� WKH� WZR�FDVH� VWXGLHV�VKRZ�� LW� LV� QRW�RQO\� WHFKQLFDO� FKRLFHV� DERXW�PHWKRGV

ZKLFK�VKDSH�WKH�SRRO�RI�NQRZOHGJH�IURP�ZKLFK�SROLF\�UHFRPPHQGDWLRQV�DUH�PDGH��EXW�WKH�DLPV�RI�WKH

                                                
�� $�¶YHU\�ILUVW�FXW·�RI�WKH�:'5�ZDV�PDGH�DYDLODEOH�WR�WKH�SXEOLF� IRU�GLVFXVVLRQ�RQ���-DQXDU\�������7KH�EURDG

VWUXFWXUH�RI�WKH�5HSRUW�GLG�QRW�FKDQJH�VXEVWDQWLDOO\�EHWZHHQ�WKDW�GUDIW�DQG�WKH�ILQDO�SXEOLVKHG�YHUVLRQ�



��

DFWRUV� LQYROYHG�� 3ROLF\� DFWRUV� H[HUFLVH� DJHQF\� DQG� H[SUHVV� SRVLWLRQV� E\� FRQVWUXFWLQJ� QDUUDWLYHV� ZKLFK

SHUVXDGH� WKHLU� DXGLHQFHV� DERXW� WKHLU� GHFLVLRQV�� DQG� IRUP� WKH� IRXQGDWLRQV� RI� WKHLU� RSHUDWLRQDO

LQWHUYHQWLRQV�

&RQFOXVLRQ

:KDW� FRQFOXVLRQV� FDQ�ZH� GUDZ� DERXW� WKH� UHODWLRQVKLS� EHWZHHQ� SRYHUW\� DVVHVVPHQW� DQG� SROLF\� FKDQJH"

2XU�GLVFXVVLRQ�WKURXJKRXW�WKLV�SDSHU�KDV�FRQILUPHG�WKH�YLVLRQ�RI�WKH�SROLF\�SURFHVV�SXW�IRUZDUG� LQ�WKH

LQWURGXFWRU\�VHFWLRQ��SRLQWLQJ�WR�WKH�LPSRUWDQFH�RI�WKH�SRVLWLRQV�DQG�REMHFWLYHV�RI�DFWRUV�LQ�VKDSLQJ�WKH

ZD\�WKDW�SRYHUW\�NQRZOHGJH� LV�FRQVWUXFWHG�DQG�XVHG�WR� LQIOXHQFH�SROLF\��7KH�GHPDQGV�RI�SROLF\�PDNHUV

IRU� SDUWLFXODU� NLQGV� RI� LQIRUPDWLRQ� DQG� WKH� GRPLQDQFH� RI� PHDVXUHPHQW� DV� DQ� DSSURDFK� WR� NQRZOHGJH

FRQVWUXFWLRQ�KDYH�VKDSHG�WKH�UDQJH�RI�WHFKQLFDO�FKRLFHV�DYDLODEOH�IRU�SRYHUW\�DVVHVVPHQW�

,QFUHDVLQJO\� FRPSOH[� UHVSRQVHV� WR� WKH� TXHVWLRQV� ¶ZKDW� LV� SRYHUW\"·� DQG� ¶ZK\� PHDVXUH� LW"·� KDYH

UHVXOWHG�LQ�D�EURDG�UDQJH�RI�GLIIHUHQW�DVVHVVPHQW�RSWLRQV�EHLQJ�SXUVXHG��EXW�WKHVH�KDYH�UHPDLQHG�ODUJHO\

ZLWKLQ� D� GRPLQDQW� SDUDGLJP� RI� TXDQWLILFDWLRQ� DQG� UHGXFWLRQLVP��:KHUH� WKLV� SDUDGLJP� KDV� HYROYHG� WR

LQFRUSRUDWH�¶DOWHUQDWLYH·�DSSURDFKHV�WR�NQRZOHGJH�FRQVWUXFWLRQ��LW�KDV�GRQH�VR�ZLWKRXW�D�FRQFRPLWDQW�VKLIW

LQ� WKH� FULWHULD� E\� ZKLFK� WKH� OHJLWLPDF\� RI� NQRZOHGJH� IRU� SROLF\�PDNHUV� LV� MXGJHG�� RU� LQ� ZKR� PDNHV

GHFLVLRQV� DERXW�ZKDW� NQRZOHGJH� LV� DQG� LV�QRW� OHJLWLPDWH��:KDW� WKLV� GLVFXVVLRQ� GHPRQVWUDWHV� LV� WKDW� WKH

UHODWLRQVKLS�EHWZHHQ�¶EHWWHU�LQIRUPDWLRQ·�DQG�¶EHWWHU�SROLF\·�LV�YHU\�IDU�IURP�OLQHDU�DQG�HYHQ�IXUWKHU�IURP

H[KDXVWLYH�

'HVSLWH� WKLV� FRQFOXVLRQ�� ZH� KDYH� DOVR� GHPRQVWUDWHG� WKDW� WKH� ILHOG� RI� SRYHUW\� DVVHVVPHQW� KDV

EURDGHQHG� FRQVLGHUDEO\� LQ� WKH� SDVW� GHFDGH�� DQG� WKDW� WKH�PHWKRGRORJLFDO� FKDOOHQJHV� WKURZQ� XS� E\� WKH

KHJHPRQ\�RI�WKH�PHDVXUDEOH�PD\�\HW�RIIHU�VSDFHV�IRU�WKH�DUWLFXODWLRQ�RI�DOWHUQDWLYH�QDUUDWLYHV�RI�SRYHUW\�

0XFK�RI�RXU�GLVFXVVLRQ�KDV�EHHQ�DW�WKH�OHYHO�RI�SRZHUIXO�LQWHUQDWLRQDO�SROLF\�DFWRUV�DQG�WKHLU�SULRULWLHV�IRU

SRYHUW\� PHDVXUHPHQW�� DQG� WKH� H[WHQW� WR� ZKLFK� WKHVH� KDYH� VKDSHG� SRYHUW\� DVVHVVPHQW� DFWLYLWLHV� DW� DOO

OHYHOV�

,W� LV� LPSRUWDQW� WR� UHPLQG�RXUVHOYHV�� KRZHYHU�²�SDUWLFXODUO\� LQ� WKH� FRQWH[W�RI� WKH�3563V� DQG� WKHLU

UKHWRULFDO� FRPPLWPHQW� WR�SXW� FRXQWULHV� ¶EDFN� LQ� WKH� GULYLQJ� VHDW·� RI� SRYHUW\� UHGXFWLRQ� ²� WKDW� SROLF\� LV

PDGH� DQG� UH�PDGH� WKURXJK� LPSOHPHQWDWLRQ��$OWKRXJK� WKH� LQWHUIDFH� EHWZHHQ�QDWLRQDO� JRYHUQPHQWV� DQG

WKH� LQWHUQDWLRQDO� GRQRU� DQG� FUHGLWRU� FRPPXQLW\� LV� LPSRUWDQW� LQ� WKLV� UHJDUG�� PRUH� LPSRUWDQW� VWLOO� IRU

VXFFHVVIXO�SRYHUW\�UHGXFWLRQ�SROLF\�DUH�WKH�LQWHUIDFHV�EHWZHHQ�QDWLRQDO�JRYHUQPHQWV��FLYLO�VRFLHW\�DQG�ORFDO

SROLF\�DFWRUV��,W�LV�WKH�FRQVWUXFWLRQ�DQG�XVH�RI�SRYHUW\�NQRZOHGJH�LQ�DOO�WKHVH�VSDFHV��ZKLFK�SURYLGHV�WKH

IRFXV�IRU�WKH�ILHOG�FRPSRQHQW�RI�WKLV�UHVHDUFK�SURMHFW�
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%LEOLRJUDSK\

$SSOHWRQ��6���������&KDQJHV�LQ�3RYHUW\�DQG�,QHTXDOLW\�LQ�����²���DVVHVVLQJ�RXWFRPHV�IRU�D�FRPSUHKHQVLYH�GHYHORSPHQW

IUDPHZRUN��%DWK��8QLYHUVLW\�RI�%DWK

$SWKRUSH��5��������� ¶:ULWLQJ�'HYHORSPHQW�3ROLF\� DQG�3ROLF\�$QDO\VLV�3ODLQ�DQG�&OHDU·� LQ�&�� 6KRUH� DQG

6��:ULJKW��$QWKURSRORJ\�DQG�3ROLF\��FULWLFDO�SHUVSHFWLYHV�RQ�JRYHUQDQFH�DQG�SRZHU��/RQGRQ��5RXWOHGJH

%DXOFK��%���������¶1HJOHFWHG�WUDGH�RIIV�LQ�SRYHUW\�PHDVXUHPHQW·��,'6�%XOOHWLQ��SRYHUW\��SROLF\�DQG�DLG��9RO���

1R��

%ODQN��/��DQG�*URVK��0���������¶8VLQJ�KRXVHKROG�VXUYH\V�WR�EXLOG�DQDO\WLF�FDSDFLW\·��:RUOG�%DQN�5HVHDUFK

2EVHUYHU��9RO����1R��

%ROWYLQLN��-���������3RYHUW\�0HDVXUHPHQW�0HWKRGV�²�$Q�2YHUYLHZ��1HZ�<RUN��81'3

%RRWK�� '��� ������ ¶%ULGJLQJ� WKH� ´PLFUR�PDFURµ� GLYLGH� LQ� SROLF\�RULHQWHG� UHVHDUFK�� WZR� $IULFDQ

H[SHULHQFHV·��'HYHORSPHQW�LQ�3UDFWLFH��9RO���1R��

³³�������'$&�,QIRUPDO�1HWZRUN�RQ�3RYHUW\�5HGXFWLRQ��/RQGRQ��2YHUVHDV�'HYHORSPHQW�,QVWLWXWH

%RRWK��'�� DQG� /XFDV�� +��� ������ ¶,QLWLDO� UHYLHZ� RI� 3563� GRFXPHQWDWLRQ·�� XQSXEOLVKHG� UHSRUW�� /RQGRQ�

'),'

%RRWK��'���+ROODQG�� -�� HW� DO��� ������3DUWLFLSDWLRQ� DQG�&RPELQHG�0HWKRGV� LQ�$IULFDQ�3RYHUW\�5HGXFWLRQ��/RQGRQ�

'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��6RFLDO�'HYHORSPHQW�DQG�$IULFD�'LYLVLRQV

%UDQQHQ�� -��� ������ ¶&RPELQLQJ� 4XDOLWDWLYH� DQG� 4XDQWLWDWLYH� $SSURDFKHV�� DQ� RYHUYLHZ·� LQ� -�� %UDQQHQ�

0L[LQJ�0HWKRGV��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK��$OGHUVKRW��$YHEXU\

%URFN��.���&RUQZDOO��$��DQG�*DYHQWD�� -�������� �IRUWKFRPLQJ��� ¶3RZHU��NQRZOHGJH�DQG�SROLWLFDO� VSDFHV� LQ

WKH�IUDPLQJ�RI�SRYHUW\�SROLF\·��,'6�:RUNLQJ�3DSHU������%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV

%URFNOHVE\��0��DQG�+ROODQG��-���������3DUWLFLSDWRU\�3RYHUW\�$VVHVVPHQWV�DQG�3XEOLF�6HUYLFHV��NH\�PHVVDJHV� IURP�WKH

SRRU��/RQGRQ��'),'

&DUYDOKR��6��DQG�:KLWH��+���������&RPELQLQJ�WKH�4XDQWLWDWLYH�DQG�4XDOLWDWLYH�$SSURDFKHV�WR�3RYHUW\�0HDVXUHPHQW�

WKH�SUDFWLFH�DQG�WKH�SRWHQWLDO���:DVKLQJWRQ��'�&���:RUOG�%DQN

&KDPEHUV��5���������5XUDO�'HYHORSPHQW��SXWWLQJ�WKH�ODVW�ILUVW��+DUORZ��/RQJPDQ

³³�������¶3RYHUW\�DQG�OLYHOLKRRGV��ZKRVH�UHDOLW\�FRXQWV"·��,'6�'LVFXVVLRQ�3DSHU������%ULJKWRQ��,QVWLWXWH�RI

'HYHORSPHQW�6WXGLHV

³³�������:KRVH�5HDOLW\�&RXQWV"��/RQGRQ��,QWHUPHGLDWH�7HFKQRORJ\�3XEOLFDWLRQV

³³�������¶3RZHU��.QRZOHGJH�DQG�3ROLF\�,QIOXHQFH��GLOHPPDV��WUDGH�RIIV�DQG�UHIOHFWLRQV�RQ�H[SHULHQFH·�

LQ�.��%URFN�DQG�5��0F*HH��/HDUQLQJ�)URP�WKH�3RRU"�&ULWLFDO�5HIOHFWLRQV�RQ�,QIRUPDWLRQ��.QRZOHGJH�DQG�3ROLF\�

/RQGRQ��(DUWKVFDQ

&OD\�� (�� DQG� 6FKDIIHU�� %��� ������ ¶5RRP� IRU�0DQRHXYUH�� WKH� SUHPLVH� RI� SXEOLF� SROLF\·�� LQ� (�� &OD\� DQG

%��6FKDIIHU��5RRP�IRU�0DQRHXYUH��DQ�H[SORUDWLRQ�RI�SXEOLF�SROLF\�SODQQLQJ� LQ�DJULFXOWXUDO�DQG�UXUDO�GHYHORSPHQW�

/RQGRQ��+HLQHPDQQ

&RUQZDOO�� $��� ������%HQHILFLDU\�� &RQVXPHU�� &LWL]HQ�� SHUVSHFWLYHV� RQ� SDUWLFLSDWLRQ� IRU� SRYHUW\� UHGXFWLRQ�� 6WRFNKROP�

6,'$
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'HQ]LQ��1��DQG�/LQFROQ��<���HGV���������+DQGERRN�RI�4XDOLWDWLYH�5HVHDUFK��/RQGRQ��6DJH

'),'�� ������ ¶(OLPLQDWLQJ� ZRUOG� SRYHUW\�� PDNLQJ� JOREDOLVDWLRQ� ZRUN� IRU� WKH� SRRU·�� :KLWH� 3DSHU� RQ

LQWHUQDWLRQDO�GHYHORSPHQW��/RQGRQ��'),'

)HUJXVRQ��&���������*OREDO�6RFLDO�3ROLF\�3ULQFLSOHV��KXPDQ�ULJKWV�DQG�VRFLDO�MXVWLFH��/RQGRQ��'),'

)LQH��%���������¶7KH�GHYHORSPHQWDO�VWDWH�LV�GHDG��ORQJ�OLYH�VRFLDO�FDSLWDO"·��'HYHORSPHQW�DQG�&KDQJH��9RO���

1R��

*DVSHU�� '�� DQG� $SWKRUSH�� 5��� ������ ¶'LVFRXUVH� $QDO\VLV� DQG� 3ROLF\� 'LVFRXUVH·�� LQ� 5�� $SWKRUSH� DQG

'��*DVSHU��$UJXLQJ�'HYHORSPHQW�3ROLF\��IUDPHV�DQG�GLVFRXUVHV��/RQGRQ��)UDQN�&DVV

*DYHQWD��-���������¶7KH�3RZHUIXO��WKH�3RZHUOHVV�DQG�WKH�([SHUWV��NQRZOHGJH�VWUXJJOHV�LQ�DQ�LQIRUPDWLRQ

DJH·��LQ�3��3DUN��0��%U\GRQ�0LOOHU��%��+DOO�DQG�7��-DFNVRQ��9RLFHV�RI�&KDQJH��SDUWLFLSDWRU\�UHVHDUFK�LQ�WKH

8QLWHG�6WDWHV�DQG�&DQDGD��:HVWSRUW��%HUJLQ�DQG�*DUYH\

³³�������¶7KH�6FDOLQJ�8S�DQG�,QVWLWXWLRQDOLVDWLRQ�RI�35$��OHVVRQV�DQG�FKDOOHQJHV·�LQ�-��%ODFNEXUQ�DQG

-��+ROODQG��:KR�&KDQJHV"�,QVWLWXWLRQDOLVLQJ�3DUWLFLSDWLRQ�LQ�'HYHORSPHQW��/RQGRQ��,QWHUPHGLDWH�7HFKQRORJ\

3XEOLFDWLRQV

*DYHQWD��-��DQG�&RUQZDOO��$���������¶3RZHU�DQG�.QRZOHGJH·�LQ�3��5HDVRQ�DQG�+��%UDGEXU\��+DQGERRN�RI

$FWLRQ�5HVHDUFK��SDUWLFLSDWLYH�LQTXLU\�DQG�SUDFWLFH��&DOLIRUQLD��6DJH�3XEOLFDWLRQV

*URVK�� 0�� DQG� 0XQR]�� -��� ������ ¶$� PDQXDO� IRU� SODQQLQJ� DQG� LPSOHPHQWLQJ� WKH� /LYLQJ� 6WDQGDUGV

0HDVXUHPHQW�6XUYH\·��/606�:RUNLQJ�3DSHU�6HULHV��:DVKLQJWRQ��'�&���:RUOG�%DQN

+DQPHU��/���3\DWW��*��HW�DO���������¶:KDW�GR�WKH�:RUOG�%DQN·V�3RYHUW\�$VVHVVPHQWV�WHDFK�XV�DERXW�SRYHUW\

LQ�VXE�6DKDUDQ�$IULFD"·��'HYHORSPHQW�DQG�&KDQJH��9RO����1R��

+DUSHU��&���������¶8VLQJ�JUDVVURRWV�H[SHULHQFH�WR�LQIRUP�PDFUR�OHYHO�SROLF\��DQ�1*2�SHUVSHFWLYH·��-RXUQDO

RI�,QWHUQDWLRQDO�'HYHORSPHQW��9RO���1R��

+DXVHUPDQQ��-���������$�+XPDQ�5LJKWV�$SSURDFK�WR�'HYHORSPHQW��/RQGRQ��'),'

+HQWVFKHO�� -��� ������ ¶&RQWH[WXDOLW\� DQG�GDWD� FROOHFWLRQ�PHWKRGV�� D� IUDPHZRUN� DQG� DSSOLFDWLRQ� WR� KHDOWK

VHUYLFHV�XWLOLVDWLRQ·��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV��9RO����1R��

+REDUW��0���������$Q�$QWKURSRORJLFDO�&ULWLTXH�RI�'HYHORSPHQW��WKH�JURZWK�RI�LJQRUDQFH��/RQGRQ��5RXWOHGJH

+ROODQG�� -�� DQG� %ODFNEXUQ�� -�� �HGV��� ������:KRVH� 9RLFH"� 3DUWLFLSDWRU\� 5HVHDUFK� DQG� 3ROLF\� &KDQJH�� /RQGRQ�

,QWHUPHGLDWH�7HFKQRORJ\�3XEOLFDWLRQV

+RVVDLQ�� 1�� DQG�0RRUH��0��� ������ ¶(OLWHV�� SRYHUW\� DQG� GHYHORSPHQW·�� XQSXEOLVKHG� EDFNJURXQG� SDSHU�

%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV

,'6�� 8QLYHUVLW\� RI� (GLQEXUJK� DQG� $FWLYH� /HDUQLQJ� &HQWUH� *ODVJRZ�� ������ ¶'),'� SRYHUW\� JXLGDQFH·�

XQSXEOLVKHG�GUDIW�PDQXDO

-D\DUDPDQ��5��DQG�/DQMRXZ��3��������� ¶7KH�HYROXWLRQ�RI�SRYHUW\�DQG�LQHTXDOLW\� LQ�,QGLDQ�YLOODJHV·��:RUOG

%DQN�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHUV��:DVKLQJWRQ��'�&���:RUOG�%DQN

-LFN��7��������� ¶0L[LQJ�TXDOLWDWLYH� DQG�TXDQWLWDWLYH�PHWKRGV�� WULDQJXODWLRQ� LQ�DFWLRQ·��$GPLQLVWUDWLYH�6FLHQFH

4XDUWHUO\��9RO���

.DEDNFKLHYD��3���������6RFLDO�,PSDFW�RI�3DUWLFLSDWRU\�3RYHUW\�$VVHVVPHQW�6WXGLHV�XSRQ�3RYHUW\�5HGXFWLRQ�LQ�%XOJDULD�

33$V�DV�D�FKDOOHQJH�WR�D�FHQWUDOL]HG�GHFLVLRQ�PDNLQJ�V\VWHP��6RILD��6RILD�8QLYHUVLW\



��

.DEHHU��1��������� ¶$JHQF\��ZHOO�EHLQJ�DQG� LQHTXDOLW\�� UHIOHFWLRQV�RQ� WKH� JHQGHU�GLPHQVLRQV�RI�SRYHUW\·�

,'6�%XOOHWLQ���9RO����1R��

.DSODQ��7���������¶5HDGLQJ�3ROLF\�1DUUDWLYH��EHJLQQLQJV��PLGGOHV�DQG�HQGV·��LQ�)��)LVFKHU�DQG�-��)RUHVWHU�

7KH�$UJXPHQWDWLYH�7XUQ�LQ�3ROLF\�$QDO\VLV�DQG�3ODQQLQJ��/RQGRQ��8&/�3UHVV

.HHOH\��-��DQG�6FRRQHV��,��������� ¶8QGHUVWDQGLQJ�HQYLURQPHQWDO�SROLF\�SURFHVVHV��D�UHYLHZ·�� ,'6�:RUNLQJ

3DSHU�����%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV

/HZLV��2���������)LYH�)DPLOLHV��0H[LFDQ�FDVH�VWXGLHV�LQ�WKH�FXOWXUH�RI�SRYHUW\��1HZ�<RUN��%DVLF�%RRNV

/LSVN\��0���������6WUHHW�/HYHO�%XUHDXFUDF\��GLOHPPDV� RI� WKH� LQGLYLGXDO� LQ� SXEOLF� VHUYLFHV��1HZ�<RUN��5XVVHOO�6DJH

)RXQGDWLRQ

/RQJ��1��DQG�/RQJ��$���HGV���������%DWWOHILHOGV�RI�.QRZOHGJH��/RQGRQ��5RXWOHGJH

0DUWLQL��5���������0DNLQJ�3RYHUW\�'DWD�&RXQW�IRU�3ROLF\�0DNHUV��WRZDUGV�DQ�(&�SURMHFW�RQ�PHDVXUHPHQW�DQG�DQDO\VLV

RI�SRYHUW\�LQ�GHYHORSLQJ�FRXQWULHV��/X[HPERXUJ��(XURVWDW

0D[ZHOO�� 6��� ������ ¶,QWHUQDWLRQDO� WDUJHWV� IRU�SRYHUW\� UHGXFWLRQ� DQG� IRRG� VHFXULW\�� D�PLOGO\� VFHSWLFDO� EXW

UHVROXWHO\�SUDJPDWLF�YLHZ�ZLWK�D�FDOO�IRU�JUHDWHU�VXEVLGLDULW\·��LQ�6��'HYHUHX[�DQG�0��0RRUH��HGV���,'6

%XOOHWLQ��QDWLRQDOLVLQJ�WKH�DQWL�SRYHUW\�DJHQGD��%ULJKWRQ��,QVWLWXH�RI�'HYHORSPHQW�6WXGLHV

0F*HH��5���������¶/RRNLQJ�DW�SRYHUW\�IURP�GLIIHUHQW�SRLQWV�RI�YLHZ��D�&RORPELDQ�FDVH�VWXG\·��XQSXEOLVKHG

3K'�WKHVLV��8QLYHUVLW\�RI�0DQFKHVWHU

³³������� ¶$QDO\VLV�RI�33$�DQG�KRXVHKROG�VXUYH\�ILQGLQJV�RQ�SRYHUW\�WUHQGV� LQ�8JDQGD·��XQSXEOLVKHG

SDSHU��%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV

0F*HH�� 5��� 5RELQVRQ�� &�� HW� DO��� ������'LVWDQW� 7DUJHWV"� 0DNLQJ� WKH� ��VW�&HQWXU\� 'HYHORSPHQW� 6WUDWHJ\� :RUN�

/RQGRQ��&KULVWLDQ�$LG

0LQLVWU\�RI�)LQDQFH�3ODQQLQJ�DQG�(FRQRPLF�'HYHORSPHQW��������3RYHUW\�6WDWXV�5HSRUW��.DPSDOD��0)3('

0RRUH��0���������¶3ROLWLFV�DJDLQVW�SRYHUW\"�*OREDO�SHVVLPLVP�DQG�QDWLRQDO�RSWLPLVP·��LQ�6��'HYHUHX[�DQG

0�� 0RRUH� �HGV��� ,'6� %XOOHWLQ�� QDWLRQDOLVLQJ� WKH� DQWL�SRYHUW\� DJHQGD"�� 9RO� ���� %ULJKWRQ�� ,QVWLWXH� RI

'HYHORSPHQW�6WXGLHV

1DUD\DQ��'���&KDPEHUV��5�� HW� DO��� ������9RLFHV� RI� WKH�3RRU�� FU\LQJ� RXW� IRU� FKDQJH��:DVKLQJWRQ��'�&���2[IRUG

8QLYHUVLW\�3UHVV�IRU�WKH�:RUOG�%DQN

1DUD\DQ�� '�� DQG� 1\DPZD\D�� '��� ������ /HDUQLQJ� )URP� WKH� 3RRU�� D� SDUWLFLSDWRU\� SRYHUW\� DVVHVVPHQW� LQ� .HQ\D�

:DVKLQJWRQ��'�&���:RUOG�%DQN�6RFLDO�3ROLF\�DQG�5HVHWWOHPHQW�'LYLVLRQ

1DUD\DQ��'���3DWHO��5��HW�DO���������9RLFHV�RI�WKH�3RRU��FDQ�DQ\RQH�KHDU�XV"��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�IRU

WKH�:RUOG�%DQN

1RUWRQ��$���%LUG��%��HW�DO���������$�5RXJK�*XLGH�WR�33$V��3DUWLFLSDWRU\�3RYHUW\�$VVHVVPHQW��D�JXLGH�WR�WKHRU\�DQG

SUDFWLFH��/RQGRQ��'),'

1RUWRQ��$��DQG�6WHSKHQV��7���������3DUWLFLSDWLRQ�LQ�3RYHUW\�$VVHVVPHQWV��:DVKLQJWRQ��'�&���:RUOG�%DQN

1XVWDG��.�� DQG�6HQGLQJ��2��������� ¶7KH� ,QVWUXPHQWDOLVDWLRQ�RI�'HYHORSPHQW�.QRZOHGJH·�� LQ�'�� 6WRQH�

%DQNLQJ�RQ�.QRZOHGJH��WKH�JHQHVLV�RI�WKH�*OREDO�'HYHORSPHQW�1HWZRUN��/RQGRQ��5RXWOHGJH

2(&'��������6KDSLQJ�WKH���VW�&HQWXU\��WKH�FRQWULEXWLRQ�RI�GHYHORSPHQW�FRRSHUDWLRQ��3DULV��'$&�2(&'



��

�\HQ�� (��� ������ ¶3RYHUW\� 5HVHDUFK� 5HWKRXJKW·�� LQ� (�� �\HQ�� 3RYHUW\�� D� JOREDO� UHYLHZ�� 2VOR�� 6FDQGLQDYLD

8QLYHUVLW\�3UHVV

3DXO�� 6��� ������ ¶&RPPXQLW\� SDUWLFLSDWLRQ� LQ� GHYHORSPHQW� SURMHFWV·�� :RUOG� %DQN� 'LVFXVVLRQ� 3DSHU� ��

:DVKLQJWRQ��'�&���:RUOG�%DQN

5DGHPDFKHU�� $�� DQG� 3DWHO�� 5��� ������ ¶5HWHOOLQJ� :RUOGV� RI� 3RYHUW\�� UHIOHFWLRQV� RQ� WUDQVIRUPLQJ

SDUWLFLSDWRU\� UHVHDUFK� IRU� D� JOREDO� QDUUDWLYH·�� LQ� .�� %URFN� DQG� 5�� 0F*HH��/HDUQLQJ� )URP� WKH� 3RRU"

&ULWLFDO�UHIOHFWLRQV�RQ�.QRZOHGJH��,QIRUPDWLRQ�DQG�3ROLF\��/RQGRQ��(DUWKVFDQ

5LVW��5��������� ¶,QIOXHQFLQJ� WKH�3ROLF\�3URFHVV�ZLWK�4XDOLWDWLYH�5HVHDUFK·�� LQ�1��'HQ]LQ�DQG�<��/LQFROQ�

+DQGERRN�RI�4XDOLWDWLYH�(QTXLU\��/RQGRQ��6DJH�3XEOLFDWLRQV

5REE�� &��� ������ &DQ� WKH� 3RRU� ,QIOXHQFH� 3ROLF\"� 3DUWLFLSDWRU\� 3RYHUW\� $VVHVVPHQWV� LQ� WKH� 'HYHORSLQJ� :RUOG�

:DVKLQJWRQ��'�&���:RUOG�%DQN

5XELR��*��3UHQQXVKL��*��HW�DO���������0RQLWRULQJ�DQG�(YDOXDWLRQ��:DVKLQJWRQ��'�&���:RUOG�%DQN

6DOPHQ��/���������¶/LVWHQLQJ�WR�WKH�SRRU·��)LQDQFH�DQG�'HYHORSPHQW��:DVKLQJWRQ��'�&���:RUOG�%DQN

³³�������%HQHILFLDU\�$VVHVVPHQW��PDQXDO�IRU�VRFLDO�IXQGV��:DVKLQJWRQ��'�&���:RUOG�%DQN

6FKDIIHU�� %��� ������ ¶7RZDUGV� 5HVSRQVLELOLW\�� SXEOLF� SROLF\� LQ� FRQFHSW� DQG� SUDFWLFHV·� LQ� (�� &OD\� DQG

%��6FKDIIHU��5RRP�IRU�0DQRHXYUH��DQ�H[SORUDWLRQ�RI�SXEOLF�SODQQLQJ�LQ�DJULFXOWXUH�DQG�UXUDO�GHYHORSPHQW��/RQGRQ�

+HLQHPDQQ

6KDIIHU�� 3��� ������ ¶%HQHDWK� WKH� SRYHUW\� GHEDWH�� VRPH� LVVXHV·�� ,'6� %XOOHWLQ�� SRYHUW\�� SROLF\� DQG� DLG��9RO� ��

1R��

6FRRQHV�� ,�� DQG� 7KRPSVRQ�� -��� ������ %H\RQG� )DUPHU� )LUVW�� UXUDO� SHRSOH·V� NQRZOHGJH�� DJULFXOWXUDO� UHVHDUFK� DQG

H[WHQVLRQ�SUDFWLFH��/RQGRQ��,QWHUPHGLDWH�7HFKQRORJ\�3XEOLFDWLRQV

6HQ��$���������'HYHORSPHQW�DV�)UHHGRP��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV

6KRUH��&��DQG�:ULJKW��6���HGV���������$QWKURSRORJ\�RI�3ROLF\��FULWLFDO�SHUVSHFWLYHV�RQ�JRYHUQDQFH�DQG�SRZHU��/RQGRQ�

5RXWOHGJH

³³������� ¶3ROLF\��D�QHZ�ILHOG�RI�DQWKURSRORJ\·�� LQ�&��6KRUH�DQG�6��:ULJKW��$QWKURSRORJ\�RI�3ROLF\�� FULWLFDO

SHUVSHFWLYHV�RQ�JRYHUQDQFH�DQG�SRZHU��/RQGRQ��5RXWOHGJH

7XUN�� &��� ������/LQNLQJ� 3DUWLFLSDWRU\� 3RYHUW\� $VVHVVPHQWV� WR� 3ROLF\� DQG� 3ROLF\PDNLQJ�� H[SHULHQFHV� IURP�9LHWQDP�

+DQRL��:RUOG�%DQN

81'3��������$�3UR�3RRU�$JHQGD��UHSRUW�RQ�KXPDQ�GHYHORSPHQW�LQ�%DQJODGHVK��3DUW� WKUHH��SRRU�SHRSOH·V�SHUVSHFWLYHV�

'KDND��81'3

³³�������2YHUFRPLQJ�:RUOG�3RYHUW\��+XPDQ�'HYHORSPHQW�5HSRUW�������1HZ�<RUN��81'3

9HUVFKRRU��*���������¶,GHQWLW\��1HWZRUNV�DQG�6SDFH��QHZ�GLPHQVLRQV�LQ�WKH�VWXG\�RI�VPDOO�VFDOH�HQWHUSULVH

DQG� FRPPRGLWL]DWLRQ·� LQ� $�� /RQJ� DQG�1�� /RQJ��%DWWOHILHOGV� RI� .QRZOHGJH�� WKH� LQWHUORFNLQJ� RI� WKHRU\� DQG

SUDFWLFH�LQ�VRFLDO�UHVHDUFK�DQG�GHYHORSPHQW��/RQGRQ��5RXWOHGJH

:DWNLQV��.���������7KH�2[IDP�3RYHUW\�5HSRUW��2[IDP�8.�DQG�,UHODQG

:KLWHKHDG��$�� DQG� /RFNZRRG��0��� ������ ¶*HQGHU� LQ� WKH�:RUOG�%DQN·V� 3RYHUW\�$VVHVVPHQWV�� VL[� FDVHV

IURP�VXE�6DKDUDQ�$IULFD·��'HYHORSPHQW�DQG�&KDQJH��9RO����1R��
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:RRG�� $��� ����D�� ¶%XVLQHVV� DV� XVXDO"� $Q� RYHUYLHZ� RI� WKH� &RPSUHKHQVLYH� 'HYHORSPHQW� )UDPHZRUN�

%UHWWRQ�:RRGV�3URMHFW��1RYHPEHU

³³�����E�� ¶:KDW� UROH� IRU� WKH�PXOWLODWHUDO� LQVWLWXWLRQV�� GRQRUV�� DQG�1*2V� LQ� WKH�QHZ� IUDPHZRUN� IRU

SRYHUW\�HUDGLFDWLRQ"·��%UHWWRQ�:RRGV�3URMHFW��1RYHPEHU

:RUOG�%DQN��������$WWDFNLQJ�3RYHUW\��:RUOG�'HYHORSPHQW�5HSRUW���������:DVKLQJWRQ��'�&���:RUOG�%DQN

:X\WV��0���0DFNLQWRVK��0��HW�DO���HGV���������'HYHORSPHQW�3ROLF\�DQG�3XEOLF�$FWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\

3UHVV


