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$%675$&7���
(IIHFWLYH�FRPPXQLW\�PHVVDJLQJ�LV�D�FKDOOHQJLQJ�DQG�RQJRLQJ�DUHD�RI�LQYHVWLJDWLRQ�ZLWKLQ�WKH�

HPHUJHQF\�PDQDJHPHQW�VHFWRU��,Q�DQ�DWWHPSW�WR�HYRNH�FRPSOLDQFH��WKH�SXEOLF�DUH�UHSHDWHGO\�

H[SRVHG� WR� ZDUQLQJV� ZKLFK� FRQYH\� ULVN� LQIRUPDWLRQ�� +RZHYHU�� WKHVH� ZDUQLQJV� DUH� RIWHQ�

LJQRUHG�ZKLFK�FDQ�UHVXOW� LQ�VLWXDWLRQV�ZLWK�FDWDVWURSKLF�RXWFRPHV��7KXV�� WKHUH�LV�DQ�XUJHQW�

QHHG� WR� LGHQWLI\� WKH� UHDVRQV� EHKLQG� WKLV� QRQ�FRPSOLDQFH�� 2QH� VXFK� UHDVRQ� WKDW� UHTXLUHV�

IXUWKHU�LQYHVWLJDWLRQ�LV�WKDW�RI�PHVVDJH�ZHDU�RXW�RU�PHVVDJH�IDWLJXH��,Q�IDFW��UHFHQW�UHVHDUFK�

KDV� PDGH� D� UHFRPPHQGDWLRQ� WR� HPHUJHQF\� PDQDJHPHQW� SURIHVVLRQDOV� WR� QRW� µRYHU�ZDUQ¶�

WKURXJK�UHSHDWHGO\�DOHUWLQJ�WKH�SXEOLF�DERXW�D�VLQJOH�HYHQW��+RZHYHU��WKLV�SRVHV�WKH�TXHVWLRQ��

+RZ�PDQ\�WLPHV�VKRXOG�WKH�SXEOLF�EH�H[SRVHG�WR�ZDUQLQJV�EHIRUH�WKHLU�HIIHFWLYHQHVV�EHJLQV�WR�

ZDQH"�7KLV�TXHVWLRQ�FRXOG�EH�DGGUHVVHG�E\�H[SORULQJ�WKH�PHUH�H[SRVXUH�HIIHFW�WR�WKH�GLVDVWHU�

ZDUQLQJV���

�

7KH�PHUH�H[SRVXUH�HIIHFW�UHIHUV�WR�WKH�REVHUYDWLRQ�WKDW�UHSHDWHG��XQUHLQIRUFHG�H[SRVXUH�WR�D�

VWLPXOXV� LQFUHDVHV�DIIHFWLYH�HYDOXDWLRQV�RI� WKDW�VWLPXOXV��7KH�VWLPXOL�XVHG� LQ�PHUH�H[SRVXUH�

VWXGLHV� DUH� W\SLFDOO\� QHXWUDO� DQG� PHDQLQJOHVV�� ZLWK� PHDQLQJIXO�� DQG� LQ� SDUWLFXODU��

HPRWLRQDOO\�YDOHQFHG� VWLPXOL� UHODWLYHO\� RYHUORRNHG�� 7KLV� OHDYHV� TXHVWLRQV� RSHQ� UHJDUGLQJ�

ZKHWKHU� RU� QRW� WKH� XVXDO� DWWLWXGH�HQKDQFLQJ� HIIHFWV� RI� UHSHDWHG� H[SRVXUH� IRXQG� IRU� QHXWUDO�

VWLPXOL�ZRXOG�DOVR�DSSO\�WR�DYHUVLYH�HPHUJHQF\�VWLPXOL��$�UHFHQW�PHUH�H[SRVXUH�VWXG\�VRXJKW�

WR�LQYHVWLJDWH�WKH�HIIHFWV�RI�FRQWUROOHG��UHSHDWHG�H[SRVXUH�RQ�VXEVHTXHQW�DIIHFWLYH�HYDOXDWLRQV�

RI� DYHUVLYH� VWLPXOL�� VSHFLILFDOO\�� FLJDUHWWH� KHDOWK�ZDUQLQJ� LPDJHV��:LWKLQ� WKLV� VWXG\�� LW�ZDV�

LGHQWLILHG� WKDW� SDUWLFLSDQW� OLNLQJ� UDWLQJV� DFWXDOO\� EHJDQ� WR� VLJQLILFDQWO\� LQFUHDVH� DIWHU� WKHLU�

LQLWLDO�H[SRVXUH��/LNHZLVH��WKH�KHDOWK�ZDUQLQJV�DOVR�EHFDPH�VLJQLILFDQWO\�OHVV�XQSOHDVDQW�DQG�

DURXVLQJ� IROORZLQJ� RQO\� WZR� H[SRVXUHV�� +HQFH�� JLYHQ� WKDW� ERWK� KHDOWK� DQG� HPHUJHQF\�

ZDUQLQJV�DUH�GHVLJQHG�WR�EH�DWWHQWLRQ�JUDEELQJ�DQG�SURYLGH�GLUHFWLYH�LQVWUXFWLRQ�WR�LQIOXHQFH�

EHKDYLRXU��WKHVH�ILQGLQJV�VXJJHVWHG�WKDW�WKH�LQWHQGHG�EHKDYLRXUV�DUH�QRW�DOZD\V�HOLFLWHG�DV�D�

UHVXOW�RI�UHSHDWHG�H[SRVXUH��SRVVLEO\�GXH�WR�PHVVDJH�ZHDU�RXW�RU�IDWLJXH��:H�DUJXH�WKDW�WKHVH�

ILQGLQJV� FRXOG� H[WHQG� WR� RWKHU� W\SHV� RI� HPHUJHQF\� ZDUQLQJV�� 7KHUHIRUH�� HPHUJHQF\�

SURIHVVLRQDOV� QHHG� WR� EH� DZDUH� RI� WKH� SRVVLELOLW\� WKDW� ZDUQLQJV� FDQ� EH� VXVFHSWLEOH� WR� WKH�

HIIHFWV�RI�UHSHDWHG�H[SRVXUH��L�H���WKH�PHUH�H[SRVXUH�HIIHFW���$V�D�FRQVHTXHQFH��FRQVLGHUDWLRQ�
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RI�KRZ�RIWHQ�WKH�GHVLJQ�RI�HPHUJHQF\�ZDUQLQJV�QHHGV�WR�EH�XSGDWHG�DQG�UHIUHVKHG�WR�UHWDLQ�

PHVVDJH�HIILFDF\�LV�UHTXLUHG���

�

.H\ZRUGV�� 7KH� PHUH� H[SRVXUH� HIIHFW�� (PHUJHQF\� ZDUQLQJV�� 1RQ�FRPSOLDQFH�� 0HVVDJH�

ZHDU�RXW�DQG�IDWLJXH��(IIHFWLYHQHVV�RI�HPHUJHQF\�ZDUQLQJV��

�

,QWURGXFWLRQ�
(PHUJHQF\�ZDUQLQJV�KDYH�EHHQ� LGHQWLILHG�DV� µD�SULPDU\� WRRO� IRU�GLVDVWHU�PDQDJHPHQW¶�DQG�

DUH�UHOLHG�XSRQ�WR�KHOS�SURWHFW�OLYHV��$FFRUGLQJ�WR�WKH�$WWRUQH\�*HQHUDO¶V�'HSDUWPHQW���������

DQ�HPHUJHQF\�ZDUQLQJ�LV�D�PHVVDJH�WKDW�LQGLFDWHV�DQ�LPPLQHQW�KD]DUG��7KH�SXUSRVH�RI�WKHVH�

ZDUQLQJV� LV� JHQHUDOO\� WZR�IROG�� WR� LQIRUP� WKH� SXEOLF� DQG� WR� SURPSW� DSSURSULDWH� DFWLRQ��

+RZHYHU��DQ�RQJRLQJ�DQG�FKDOOHQJLQJ�LVVXH�ZLWKLQ�WKH�HPHUJHQF\�PDQDJHPHQW�VHFWRU�LV�WKDW�

WKH�LQWHQGHG�SXUSRVH�RI� WKH�HPHUJHQF\�ZDUQLQJV�LV�QRW�DOZD\V�DFKLHYHG��7KLV� LV�FRPPRQO\�

GHPRQVWUDWHG� E\� QRQ�FRPSOLDQFH� RU� WKH� IDLOXUH� RI� WKH� SXEOLF� WR� HQJDJH� LQ� WKH� µDSSURSULDWH�

DFWLRQ¶���

�

*LYHQ� WKDW� QRQ�FRPSOLDQFH� FDQ� KDYH� GHYDVWDWLQJ� FRQVHTXHQFHV� VXFK� DV� ORVV� RI� OLIH��

WKHUH� LV� DQ� XUJHQW� QHHG� WR� LGHQWLI\�ZK\� QRQ�FRPSOLDQFH� RFFXUV��$V� VXFK��PDQ\� WKHRUHWLFDO�

PRGHOV�KDYH�EHHQ�SXW�IRUZDUG�WKDW�IRFXV�XSRQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVVHV�LQYROYHG�ZKHQ�

DQ� LQGLYLGXDO� HQFRXQWHUV� D� ZDUQLQJ�� 7KHVH� PRGHOV� LQFOXGH� WKH� FRQIOLFW� WKHRU\� PRGHO� RI�

HPHUJHQF\�GHFLVLRQ�PDNLQJ��-DQLV�	�0DQQ���������WKH�HODERUDWLRQ�OLNHOLKRRG�PRGHO��3HWW\�	�

&DFLRSSR��������DQG�WKH�SURWHFWLYH�DFWLRQ�GHFLVLRQ�PRGHO��/LQGHOO�	�3HUU\���������+RZHYHU��

DV�DFNQRZOHGJHG�E\�9HUPHXOHQ���������ZKLOH�WKHVH�PRGHOV�DUH�DGYDQWDJHRXV�E\�KLJKOLJKWLQJ�

WKH� PXOWLWXGH� RI� IDFWRUV� WKDW� FDQ� LQIOXHQFH� D� SHUVRQ¶V� GHFLVLRQ� PDNLQJ�� WKHLU� UHVXOWLQJ�

FRPSOH[LW\� LQKLELWV� D� SUDFWLFDO� DSSOLFDWLRQ� WR� WKH� GHVLJQ� RI� HPHUJHQF\� ZDUQLQJV��

&RQVHTXHQWO\�� 9HUPHXOHQ� DUJXHG� WKDW� WKH� PRVW� FRPPRQ� KXPDQ� IDFWRUV� LQ� WKH� GHFLVLRQ�

PDNLQJ�SURFHVV� VKRXOG� EH� IRFXVHG� XSRQ�� \LHOGLQJ� D�PRUH� KROLVWLF� DSSURDFK� WR� HQFRXUDJLQJ�

FRPSOLDQFH� DW� D� VRFLHWDO� OHYHO�� $FFRUGLQJ� WR� 9HUPHXOHQ�� HPHUJHQF\�PDQDJHPHQW� RIILFLDOV�

VKRXOG� FUHDWH� ZDUQLQJV� ZKLFK�� PRGHUDWHO\� VFDUH� WKH� SXEOLF� DERXW� VRPHWKLQJ� FRQWUROODEOH��

DYRLG� MDUJRQ�� DUH� FUHGLEOH�� DQG� ILQDOO\�� GR� QRW� RYHU�ZDUQ� E\� UHSHDWHGO\� DOHUWLQJ� WKH� SXEOLF�

DERXW� D� VLQJOH� HYHQW� �UHIHU� 9HUPHXOHQ� IRU� D� PRUH� GHWDLOHG� UHYLHZ��� 9HUPHXOHQ¶V� ODWWHU�

UHFRPPHQGDWLRQ�WR�QRW�RYHU�ZDUQ�SUHVXPDEO\�LQFRUSRUDWHV�WKH�FRQFHSW�RI�UHSHDWHG�H[SRVXUH��

+RZHYHU�� KRZ� PDQ\� WLPHV� VKRXOG� WKH� SXEOLF� EH� H[SRVHG� WR� ZDUQLQJV� EHIRUH� WKHLU�
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HIIHFWLYHQHVV� EHJLQV� WR� ZDQH� DQG� WKXV�� QRQ�FRPSOLDQFH� SRVVLEO\� RFFXUV"� ,QVLJKW� LQWR� WKLV�

TXHVWLRQ�FRXOG�EH�JDLQHG�E\�H[SORULQJ�WKH�PHUH�H[SRVXUH�HIIHFW�WR�HPHUJHQF\�ZDUQLQJV��

�

,Q�WKH�VHFWLRQV�WR�IROORZ��D�EULHI�RYHUYLHZ�RI�WKH�PHUH�H[SRVXUH�HIIHFW�ZLOO�EH�JLYHQ��

IROORZHG� E\� D� GLVFXVVLRQ� RI� KRZ� WKH� PHUH� H[SRVXUH� HIIHFW� KDV� DOUHDG\� EHHQ� DSSOLHG� WR�

DYHUVLYH�KHDOWK�ZDUQLQJ�VWLPXOL��1H[W��WKH�SRWHQWLDO�DSSOLFDWLRQ�RI�WKH�PHUH�H[SRVXUH�HIIHFW�WR�

RWKHU� W\SHV� RI� HPHUJHQF\� ZDUQLQJV� LV� KLJKOLJKWHG�� LQGLFDWLQJ� LWV� SRVVLEOH� UROH� LQ� QRQ�

FRPSOLDQFH����

�

7KH�0HUH�([SRVXUH�(IIHFW�
7KH�PHUH�H[SRVXUH�HIIHFW�UHIHUV�WR�WKH�REVHUYDWLRQ�WKDW�UHSHDWHG��XQUHLQIRUFHG�H[SRVXUH�WR�D�

VWLPXOXV�LQFUHDVHV�DIIHFWLYH�HYDOXDWLRQV�RI�WKDW�VWLPXOXV��=DMRQF���������3XW�VLPSO\��WKH�PRUH�

IDPLOLDU� D� SHUVRQ� LV�ZLWK� D� JLYHQ� VWLPXOXV�� WKH�PRUH� WKH\� DUH� UHSRUWHG� WR� OLNH� LW�� 7KH�PHUH�

H[SRVXUH�HIIHFW�KDV�UHFHLYHG�D�JUHDW�GHDO�RI�DWWHQWLRQ�ZLWKLQ�QXPHURXV�UHVHDUFK�GRPDLQV�VXFK�

DV�GHVLJQ�DQG�VRFLDO�SV\FKRORJ\�� ,Q�������%RUQVWHLQ�FRQGXFWHG�D�PHWD�DQDO\VLV�RI�RYHU�����

H[SHULPHQWV�WKDW�KDG�IRXQG�HYLGHQFH�RI�WKH�PHUH�H[SRVXUH�HIIHFW��7KXV��WKH�H[SRVXUH�DIIHFW�

UHODWLRQVKLS�KDV�EHHQ�UHSRUWHG� WR�EH�D� UREXVW�SV\FKRORJLFDO�SKHQRPHQRQ��ZLWK�XQUHLQIRUFHG�

VWLPXOXV�H[SRVXUHV�QRW�RQO\�HQKDQFLQJ�DIIHFW�WRZDUGV�YLVXDO�VWLPXOL��H�J���=DMRQF��������EXW�

WR� DXGLWRU\� �H�J��� +HLQJDUWQHU� 	� +DOO�� ������ :LWYOLHW� 	� 9UDQD�� ������� JXVWDWRU\� �H�J���

&UDQGDOO��������3OLQHU���������DQG�WDFWLOH��H�J���-DNHVFK�	�&DUERQ��������VWLPXOL�DV�ZHOO��,Q�

DGGLWLRQ��HYLGHQFH�RI�WKH�PHUH�H[SRVXUH�HIIHFW�KDV�DOVR�EHHQ�REWDLQHG�DFURVV�FXOWXUHV��,VKLL��

������� WLPH� �=DMRQF� HW� DO�� ������� DQG� VHWWLQJV� �ODERUDWRU\�� 6WDQJ� 	� 2¶&RQQHOO�� ������

QDWXUDOLVWLF��=DMRQF�	�5DMHFNL����������

�

$� W\SLFDO� PHUH� H[SRVXUH� SDUDGLJP� LQ� D� ODERUDWRU\� VHWWLQJ� LQYROYHV� WZR� SKDVHV�� DQ�

H[SRVXUH�SKDVH� DQG� D� WHVW� SKDVH��7KH�H[SRVXUH� SKDVH� LQYROYHV�SUHVHQWLQJ�SDUWLFLSDQWV�ZLWK�

VWLPXOL�LQ�VXFFHVVLRQ��DW�YDU\LQJ�H[SRVXUH�IUHTXHQFLHV�DQG�IRU�D�SUH�GHWHUPLQHG�OHQJWK�RI�WLPH�

�H�J��� RQH� VHFRQG��� 7KH� WDVN� RI� WKH� SDUWLFLSDQW� GXULQJ� WKLV� SKDVH� LV� WR� SDVVLYHO\� YLHZ� WKH�

VWLPXOL�� )ROORZLQJ� WKLV�� SDUWLFLSDQWV� XQGHUJR� WKH� WHVW� SKDVH��ZKLFK� FDQ� LQYROYH� RQH� RI� WZR�

GLIIHUHQW� SURFHGXUHV�� 7KH� ILUVW� SURFHGXUH� LQYROYHV� D� IRUFHG�FKRLFH� IRUPDW�� ZKHUHLQ� HDFK�

VWLPXOXV�IURP�WKH�H[SRVXUH�SKDVH�LV�SUHVHQWHG�DJDLQ��RQH�DW�D�WLPH��WRJHWKHU�ZLWK�D�VLPLODU�EXW�

QHYHU�EHIRUH�VHHQ�HTXLYDOHQW��3DUWLFLSDQWV�DUH� UHTXLUHG� WR�VHOHFW� WKH�VWLPXOXV�RXW�RI� WKH�SDLU�

ZKLFK� WKH\� SUHIHU�� 7KH� VHFRQG� SURFHGXUH� DOVR� LQYROYHV� SUHVHQWLQJ� WKH� VWLPXOL� IURP� WKH�

H[SRVXUH� SKDVH� DJDLQ�� RQH� DW� D� WLPH�� EXW� WKH� VLPLODU� \HW� QHYHU�EHIRUH�VHHQ� HTXLYDOHQWV� DUH�
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GLVSHUVHG� DPRQJ� WKHP��)RU� WKLV�SURFHGXUH��SDUWLFLSDQWV� DUH� UHTXLUHG� WR� UDWH�� JHQHUDOO\� RQ�D�

/LNHUW�VFDOH��WKHLU�GHJUHH�RI�OLNLQJ�IRU�HDFK�VWLPXOXV�VKRZQ��)RU�WKH�ILUVW�SURFHGXUH��HYLGHQFH�

RI�WKH�PHUH�H[SRVXUH�HIIHFW�LV�REWDLQHG�ZKHQ�SDUWLFLSDQWV�FRQVLVWHQWO\�SUHIHU�WKH�µROG¶�VWLPXOL�

SUHYLRXVO\� HQFRXQWHUHG� LQ� H[SRVXUH� SKDVH� RYHU� WKH� µQHZ¶� VWLPXOL� HQFRXQWHUHG� LQ� WKH� WHVW�

SKDVH� RQO\�� 6LPLODUO\�� IRU� WKH� VHFRQG� SURFHGXUH�� HYLGHQFH� LV� REWDLQHG� ZKHQ� SDUWLFLSDQWV�

FRQVLVWHQWO\�DVFULEH�KLJKHU�OLNLQJ�UDWLQJV�WR�WKH�IUHTXHQWO\�H[SRVHG�VWLPXOL�IURP�WKH�H[SRVXUH�

SKDVH�UDWKHU�WKDQ�WKH�LQIUHTXHQWO\�H[SRVHG�VWLPXOL�IURP�WKH�WHVW�SKDVH�RQO\��

�

*HQHUDOO\�� WKH�VWLPXOL�XVHG� LQ�PHUH�H[SRVXUH�VWXGLHV�DUH�QHXWUDO� DQG�PHDQLQJOHVV� WR�

HQVXUH�WKDW�YDULDEOHV�VXFK�DV�SULRU�H[SRVXUH�FDQ�EH�ILQHO\�FRQWUROOHG��7KH�XVH�RI�PHDQLQJIXO�

VWLPXOL��DQG�LQ�SDUWLFXODU�HPRWLRQDOO\�YDOHQFHG�VWLPXOL�KDV�EHHQ�UHODWLYHO\�RYHUORRNHG��*LYHQ�

WKDW�HPHUJHQF\�ZDUQLQJV�W\SLFDOO\�FRQYH\�XQSOHDVDQW�DQG�DURXVLQJ�FRQWHQW�LQ�RUGHU�WR�SURPSW�

D� GHVLUDEOH� UHVSRQVH� RU� DFWLRQ� �H�J��� µWDNH� VKHOWHU¶� RU� µDFWLYDWH� \RXU� HPHUJHQF\� SODQ¶��

$WWRUQH\�*HQHUDO¶V� 'HSDUWPHQW�� ������� LW� LV� LPSRUWDQW� WR� HQVXUH� WKDW� WKHVH� HPRWLRQDO�

SURSHUWLHV� �L�H��� WKH� GHJUHH� RI� XQSOHDVDQWQHVV� DQG� DURXVDO�� RI� WKH� ZDUQLQJV� DUH� PDLQWDLQHG�

ZKHQ�WKH�SXEOLF�DUH�UHSHDWHGO\�H[SRVHG�WR�WKHP��+RZHYHU��LI�WKH�HPRWLRQDO�SURSHUWLHV�RI�WKH�

HPHUJHQF\� ZDUQLQJV� ZHUH� IRXQG� WR� GHFUHDVH� RYHU� WLPH�� WKLV� ZRXOG� VXJJHVW� WKDW� WKH�

HIIHFWLYHQHVV� RI� WKH� ZDUQLQJV� KDV� UHGXFHG� DQG� KHQFH�� PD\� H[SODLQ� ZK\� QRQ�FRPSOLDQFH�

RFFXUV��7KXV�� UHWXUQLQJ� WR�9HUPHXOHQ¶V� ������� UHFRPPHQGDWLRQ� WR�HPHUJHQF\�PDQDJHPHQW�

RIILFLDOV� WR� QRW� µRYHU�ZDUQ¶�� WKH� DSSOLFDWLRQ� RI� WKH� PHUH� H[SRVXUH� SDUDGLJP� ZRXOG�

VXEVHTXHQWO\�HQDEOH�D�PRUH�VSHFLILF�DQDO\VLV�RI�ZKHQ�FKDQJHV�LQ�WKH�SHUFHLYHG�HIIHFWLYHQHVV�

RI�WKH�HPHUJHQF\�ZDUQLQJV�RFFXU�RYHU�WKH�FRXUVH�RI�H[SRVXUH��LI�DW�DOO���

�

7KH�0HUH�([SRVXUH�(IIHFW�WR�$YHUVLYH�+HDOWK�:DUQLQJV�
-XVWLILFDWLRQ� IRU�ZK\�D�FKDQJH� LQ� WKH�SHUFHLYHG�HIIHFWLYHQHVV�RI� WKH�HPHUJHQF\�ZDUQLQJV� LV�

OLNHO\� WR� RFFXU� FRPHV� IURP� D� UHFHQW� PHUH� H[SRVXUH� VWXG\� FRQGXFWHG� E\� $LPHUV� ��������

:LWKLQ�WKLV�VWXG\��$LPHUV�LQYHVWLJDWHG�WKH�HIIHFW�RI�UHSHDWHG�H[SRVXUH�RQ�SDUWLFLSDQW�OLNLQJ��

YDOHQFH� �GHJUHH� RI� XQSOHDVDQWQHVV�� DQG� DURXVDO� �GHJUHH� RI� H[FLWDELOLW\�� UDWLQJV� RI� FLJDUHWWH�

KHDOWK� ZDUQLQJ� LPDJHV�� :LWKLQ� WKH� H[SRVXUH� SKDVH�� VHYHQ� KHDOWK� ZDUQLQJ� LPDJHV� ZHUH�

GLVSOD\HG� DW� RQH� RI� VHYHQ� H[SRVXUH� IUHTXHQFLHV� �L�H��� ���� ��� ��� ��� ���� ��� DQG���� H[SRVXUHV��

HTXDOO\� DV�RIWHQ�DFURVV�SDUWLFLSDQWV��)RU�H[DPSOH��RQH�KHDOWK�ZDUQLQJ� LPDJH�ZDV�GLVSOD\HG�

RQFH��DQRWKHU�ZDUQLQJ�LPDJH�ZDV�GLVSOD\HG�WZLFH��DQRWKHU�ZDUQLQJ�LPDJH�ZDV�GLVSOD\HG�ILYH�

                                                           
��6WLPXOL�LQ�WKH�]HUR�IUHTXHQF\�FRQGLWLRQ�ZHUH�H[FOXGHG�IURP�WKH�H[SRVXUH�SKDVH��7KDW�LV��WKH�VWLPXOL�ZHUH�SUHVHQWHG�LQ�WKH�
WHVW�SKDVH�RQO\��



�
 

WLPHV�HWF��:LWKLQ�WKH�WHVW�SKDVH��WKH�VDPH�KHDOWK�ZDUQLQJ�LPDJHV�WKDW�ZHUH�SUHVHQWHG�LQ�WKH�

H[SRVXUH� SKDVH�ZHUH� SUHVHQWHG� DJDLQ�� WRJHWKHU�ZLWK� RQH� QHYHU�EHIRUH�VHHQ� HTXLYDOHQW� �L�H���

WKH� LPDJH� WKDW� ZDV� QRW� GLVSOD\HG� LQ� WKH� H[SRVXUH� SKDVH�� GHQRWHG� E\� µ�¶� RU� QR� H[SRVXUH���

+RZHYHU��LQ�FRQWUDVW�WR�WKH�H[SRVXUH�SKDVH�ZKHUH�WKH�ZDUQLQJ�LPDJHV�ZHUH�VKRZQ�PXOWLSOH�

WLPHV��WKH�LPDJHV�LQ�WKH�WHVW�SKDVH�ZHUH�RQO\�GLVSOD\HG�RQFH��DW�ZKLFK�SRLQW�WKH�SDUWLFLSDQWV�

LQGLFDWHG�WKHLU�OLNLQJ��YDOHQFH�DQG�DURXVDO�UDWLQJV�RQ�D�VHULHV�RI���SRLQW�/LNHUW�VFDOHV��$V�FDQ�

EH�VHHQ�LQ�)LJXUH����WKH�ILQGLQJV�RI�$LPHUV�UHYHDOHG�WKDW�OLNLQJ�UDWLQJV�LQLWLDOO\�LQFUHDVHG�EXW�

WKHQ�GHFOLQHG�EH\RQG����H[SRVXUHV� �)��������������� �������S� ��������SDUWLDO�Ș�� � �������

+HQFH��D�PHUH�H[SRVXUH�HIIHFW�ZDV�IRXQG�DW�WKH�ORZHU�H[SRVXUH�IUHTXHQFLHV���

�
)LJXUH����0HDQ�OLNLQJ�UDWLQJV�RI�FLJDUHWWH�KHDOWK�ZDUQLQJ�LPDJHV�E\�VWLPXOXV�H[SRVXUH�IUHTXHQF\��

(UURU�EDUV�GHQRWH�VWDQGDUG�GHYLDWLRQV��Q� ������

�

�
�

,Q�DGGLWLRQ��DV�FDQ�EH�VHHQ�LQ�)LJXUH����WKH�ILQGLQJV�DOVR�LQGLFDWHG�WKDW�YDOHQFH�UDWLQJV�

UHPDLQHG�XQFKDQJHG�EHWZHHQ��� DQG��� H[SRVXUH� EXW� WKHQ�EHJDQ� WR� LQFUHDVH�ZLWK� LQFUHDVLQJ�

H[SRVXUH� IUHTXHQF\��)�������������� ���������S� ��������SDUWLDO�Ș�� � ������� LQGLFDWLQJ� WKDW�

WKH�KHDOWK�ZDUQLQJ�LPDJHV�EHFDPH�PRUH�SOHDVDQW�RYHU�WKH�FRXUVH�RI�H[SRVXUH���

�
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/LNLQJ�
5DWLQJ

6WLPXOXV�([SRVXUH�)UHTXHQF\
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)LJXUH����0HDQ�YDOHQFH�UDWLQJV�RI�FLJDUHWWH�KHDOWK�ZDUQLQJ�LPDJHV�E\�VWLPXOXV�H[SRVXUH�IUHTXHQF\�

�Q� ������

�

�
�

/LNHZLVH�� DV� GLVSOD\HG� LQ� )LJXUH� ��� LW�ZDV� DOVR� IRXQG� WKDW� DURXVDO� UDWLQJV� UHPDLQHG�

XQFKDQJHG�EHWZHHQ��� DQG��� H[SRVXUH�EXW� WKHQ�EHJDQ� WR� GHFUHDVH�ZLWK� LQFUHDVLQJ�H[SRVXUH�

IUHTXHQF\� �)��������������� ��������S� ��������SDUWLDO�Ș�� � �������7KXV�� LQ�DGGLWLRQ� WR� WKH�

KHDOWK� ZDUQLQJ� LPDJHV� EHFRPLQJ� PRUH� OLNHG� DQG� PRUH� SOHDVDQW�� WKH\� DOVR� EHFDPH� OHVV�

DURXVLQJ�ZLWK�UHSHDWHG�H[SRVXUH���

�
)LJXUH����0HDQ�DURXVDO�UDWLQJV�RI�FLJDUHWWH�KHDOWK�ZDUQLQJ�LPDJHV�E\�VWLPXOXV�H[SRVXUH�IUHTXHQF\��

�Q� ������
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9DOHQFH�
5DWLQJ

6WLPXOXV�([SRVXUH�)UHTXHQF\
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$URXVDO�
5DWLQJ

6WLPXOXV�([SRVXUH�)UHTXHQF\
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7KURXJK� WKH� XVH� RI� SRVW�KRF� WHVWV�� ZKLFK� DUH� UDUHO\� UHSRUWHG� LQ� WKH� SUHYLRXV� PHUH�

H[SRVXUH�OLWHUDWXUH��$LPHUV��������ZDV�DEOH�WR�SURYLGH�FODULW\�DV�WR�H[DFWO\�ZKHQ�FKDQJHV�LQ�

DIIHFW� UDWLQJV� RI� DGYHUVH� VWLPXOL� RFFXUUHG� IURP� EDVHOLQH� �L�H��� VWLPXOL� VKRZQ� LQ� WHVW� SKDVH�

RQO\�� DV� D� UHVXOW� RI� H[SRVXUH�� %\� HVWDEOLVKLQJ�ZKHQ� VLJQLILFDQW� FKDQJHV� LQ� DIIHFW� RFFXUUHG�

IURP�WKH�SDUWLFLSDQWV¶�ILUVW�H[SRVXUH��LW�LV�SRVVLEOH�WR�VLPXOWDQHRXVO\�KLJKOLJKW�D�FKDQJH�LQ�WKH�

HIIHFWLYHQHVV�RI�WKHVH�KHDOWK�ZDUQLQJV��7KH�ILQGLQJV�WKDW�WKH�KHDOWK�ZDUQLQJ�LPDJHV�EHFDPH�

PRUH� SOHDVDQW� �RU� OHVV� XQSOHDVDQW�� DQG� OHVV� DURXVLQJ� RYHU� WLPH� FRXOG� EH� H[SODLQHG� E\�

µPHVVDJH� ZHDU�RXW¶� RU� µPHVVDJH� IDWLJXH¶�� $FFRUGLQJ� WR� 6KDQDKDQ� DQG� (OOLRWW� ��������

µPHVVDJH�ZHDU�RXW¶�RU�µPHVVDJH�IDWLJXH¶�UHIHUV�WR�ZKHQ�KHDOWK�ZDUQLQJV�EHFRPH�IDPLOLDU�DQG�

WKXV�WKHLU�SRWHQF\�LQ�FRQYH\LQJ�WKH�KHDOWK�PHVVDJH�GHFUHDVHV��+RZHYHU��WKH�UDWH�DW�ZKLFK�WKLV�

FKDQJH�RFFXUUHG�ZDV�GLVWXUELQJ��L�H���DW���H[SRVXUHV��EHFDXVH��DV�DFNQRZOHGJHG�E\�+DPPRQG�

��������LW�LV�WKH�XQSOHDVDQW�DQG�DURXVLQJ�QDWXUH�RI�WKH�KHDOWK�ZDUQLQJ�LPDJHV�WKDW�LV�PHDQW�WR�

EH�UHVSRQVLEOH�IRU�FUHDWLQJ�D�VWURQJ�HPRWLRQDO�LPSDFW�RQ�WKH�SXEOLF��6WULNLQJO\��WKH�ILQGLQJV�RI�

$LPHUV�LQGLFDWHG�WKDW� WKH�HIIHFWLYHQHVV�RI� WKH�KHDOWK�ZDUQLQJ�LPDJHV�LV�VKRUW� OLYHG��$OVR�RI�

JUHDW� FRQFHUQ� ZDV� WKH� ILQGLQJ� WKDW� OLNLQJ� UDWLQJV� RI� WKH� KHDOWK� ZDUQLQJ� LPDJHV� DFWXDOO\�

LQFUHDVHG�� DW� OHDVW� LQLWLDOO\�� $FFRUGLQJ� WR� WKH� 'HSDUWPHQW� RI� +HDOWK� �������� WKH�

LPSOHPHQWDWLRQ� RI� WKH� JUDSKLF� ZDUQLQJV� UHOLHV� XSRQ� WKH� HIIHFW� RI� UHSHDWHG� RI� H[SRVXUH� WR�

FRQYH\� D� TXLW�PHVVDJH� HYHU\� WLPH� D� SHUVRQ� UHDFKHV� IRU� D� FLJDUHWWH�� 7KXV�� WKH� ILQGLQJ� WKDW�

OLNLQJ�UDWLQJV�LQFUHDVHG�LV�FRXQWHUSURGXFWLYH�WR�WKH�UHDVRQV�ZK\�KHDOWK�ZDUQLQJ�LPDJHV�H[LVW��

QDPHO\�WR�GHWHU�SHRSOH�RU�PRWLYDWH�SHRSOH�QRW�WR�VPRNH��

�

'LVFXVVLRQ�DQG�'LUHFWLRQV�IRU�)XWXUH�5HVHDUFK�
7KH� ILQGLQJV� RI�$LPHUV� ������� VWURQJO\� VXSSRUW� WKH� QHHG� WR� LQYHVWLJDWH� WKH�PHUH� H[SRVXUH�

HIIHFW� WR� HPHUJHQF\� ZDUQLQJV�� SDUWLFXODUO\� EHFDXVH� RI� WKH� VLPLODULWLHV� EHWZHHQ� KHDOWK� DQG�

RWKHU�W\SHV�RI�HPHUJHQF\�ZDUQLQJV��6SHFLILFDOO\��ERWK�W\SHV�RI�ZDUQLQJV�DUH�FRQVLGHUHG�WR�EH�

DQ� LPSRUWDQW�PHGLXP� IRU� FRPPXQLFDWLQJ� YLWDO� LQIRUPDWLRQ� WR� WKH� SXEOLF� DQG� DUH� GHVLJQHG�

ZLWK� WKH� LQWHQWLRQ� WR� LPSDFW� KXPDQ� EHKDYLRU� �$WWRUQH\�*HQHUDO¶V� 'HSDUWPHQW�� ������

+DPPRQG���������0RUHRYHU��ERWK�W\SHV�RI�ZDUQLQJV�DUH�DLPHG�DW�SURYLGLQJ�KLJK�UHDFK�DQG�

IUHTXHQF\� RI� H[SRVXUH� LQ� DQ� DWWHPSW� WR� FRQYH\� WKH� LQWHQGHG�PHVVDJH� �$WWRUQH\�*HQHUDO¶V�

'HSDUWPHQW�� 'HSDUWPHQW� RI� +HDOWK�� ������� 7KXV�� LQ� OLJKW� RI� WKH� ILQGLQJV� RI� $LPHUV�� LW� LV�

KLJKO\�SODXVLEOH�WKDW�HPHUJHQF\�ZDUQLQJV�ZLOO�DOVR�EH�VXVFHSWLEOH�WR�WKH�HIIHFWV�RI�UHSHDWHG�

H[SRVXUH�� VXFK� WKDW� WKH\� LQFUHDVH� LQ� OLNLQJ� DQG� DUH� DOVR� SHUFHLYHG� DV� OHVV� XQSOHDVDQW� DQG�

DURXVLQJ��WKH�YHU\�HIIHFWV�WKDW�WKH\�DUH�GHVLJQHG�WR�DYRLG����

�



�
 

7KH� ILQGLQJV� RI� VXFK� D� PHUH� H[SRVXUH� VWXG\� ZRXOG� EH� KLJKO\� EHQHILFLDO� DQG�

LQIRUPDWLYH�WR�WKH�HPHUJHQF\�PDQDJHPHQW�VHFWRU��6SHFLILFDOO\��LI�VLPLODU�ILQGLQJV�WR�WKDW�RI�

$LPHUV��������ZHUH�IRXQG��WKLV�ZRXOG�LQGLFDWH�WKDW�WKH�HIIHFWLYHQHVV�RI�HPHUJHQF\�ZDUQLQJV�

DUH� DOVR� VKRUW� OLYHG� DQG� WKXV�� PD\� EH� D� FRQWULEXWLQJ� IDFWRU� WR� WKH� SUHYDOHQFH� RI� QRQ�

FRPSOLDQFH��)XUWKHUPRUH��E\�LGHQWLI\LQJ�KRZ�PDQ\�WLPHV�WKH�SXEOLF�VKRXOG�EH�H[SRVHG�WR�WKH�

HPHUJHQF\� ZDUQLQJV� EHIRUH� WKHLU� HIIHFWLYHQHVV� EHJLQV� WR� ZDQH�� LW� LV� SRVVLEOH� WR� LQIRUP�

HPHUJHQF\�PDQDJHPHQW�RIILFLDOV�DV�WR�KRZ�RIWHQ�WKH�GHVLJQ�RI�HPHUJHQF\�ZDUQLQJV�QHHGV�WR�

EH�XSGDWHG�DQG�UHIUHVKHG��7KLV�ZRXOG�EH�FUXFLDO�IRU�WKH�HPHUJHQF\�ZDUQLQJV�WR�VXVWDLQ�WKHLU�

LQWHQGHG�VDOLHQFH�DQG�LPSDFW�DQG�SRWHQWLDOO\��VDYH�OLYHV���

�

5HIHUHQFHV�
$LPHUV�� 1�� �������� µ7KH� PHUH� H[SRVXUH� HIIHFW�� $SSOLFDWLRQ� WR� HPRWLRQDOO\�ODGHQ� VWLPXOL¶�

�8QSXEOLVKHG�3K'�7KHVLV����
�
$WWRUQH\�*HQHUDO¶V� 'HSDUWPHQW� ������� µ&RGH� RI� 3UDFWLFH� IRU� :DUQLQJ� 5HSXEOLVKHUV¶��

DYDLODEOH�IURP���
KWWSV���ZZZ�HP�JRY�DX�(PHUJHQF\:DUQLQJV�'RFXPHQWV�$XVWUDOLDV���(PHUJHQF\�
��:DUQLQJ���$UUDQJHPHQWV�3')�

�
%RUQVWHLQ�� 5�� )�� �������� µ([SRVXUH� DQG� DIIHFW�� 2YHUYLHZ� DQG� PHWD�DQDO\VLV� RI� UHVHDUFK��

����±����¶��3V\FKRORJLFDO�%XOOHWLQ��9RO�������1R���������������
�
&UDQGDOO��&����������µ7KH�OLNLQJ�RI�IRRGV�DV�D�UHVXOW�RI�H[SRVXUH��(DWLQJ�GRXJKQXWV�LQ�DODVND¶��

7KH�-RXUQDO�RI�6RFLDO�3V\FKRORJ\��9RO�������1R���������������
�
'HSDUWPHQW�RI�+HDOWK��������µ+HDOWK�:DUQLQJV¶��DYDLODYOH�IURP����

KWWS���ZZZ�KHDOWK�JRY�DX�LQWHUQHW�PDLQ�SXEOLVKLQJ�QVI�&RQWHQW�WREDFFR�ZDUQ�
�
+DPPRQG��'�� �������� µ+HDOWK�ZDUQLQJ�PHVVDJHV�RQ� WREDFFR�SURGXFWV��$�UHYLHZ¶��7REDFFR�

&RQWURO��9RO����������������
�
+HLQJDUWQHU�� $��� 	� +DOO�� -�� 9�� �������� µ$IIHFWLYH� FRQVHTXHQFHV� LQ� DGXOWV� DQG� FKLOGUHQ� RI�

UHSHDWHG�H[SRVXUH�WR�DXGLWRU\�VWLPXOL¶��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��
9RO������1R���������������

�
,VKLL��.���������� µ'RHV�PHUH�H[SRVXUH�HQKDQFH�SRVLWLYH�HYDOXDWLRQ�� LQGHSHQGHQW�RI�VWLPXOXV�

UHFRJQLWLRQ"� $� UHSOLFDWLRQ� VWXG\� LQ� -DSDQ� DQG� WKH� 86$¶�� -DSHQVH� 3V\FKRORJLFDO�
5HVHDUFK��9RO������1R���������������

�
-DNHVFK��0���	�&DUERQ��&��&����������µ7KH�0HUH�([SRVXUH�(IIHFW�LQ�WKH�'RPDLQ�RI�+DSWLFV¶��

3/R6�2QH��9RO�����1R�����
�
-DQLV��,��/���0DQQ��/���������'HFLVLRQ�0DNLQJ��$�3V\FKRORJLFDO�$QDO\VLV�RI�&RQIOLFW��&KRLFH��

DQG�&RPPLWPHQW��1HZ�<RUN��7KH�)UHH�3UHVV��
�



�
 

/LQGHOO�� 0�� .��� 3HUU\�� 5�� :�� �������� µ7KH� SURWHFWLYH� DFWLRQ� GHFLVLRQ� PRGHO�� 7KHRUHWLFDO�
PRGLILFDWLRQV�DQG�DGGLRQDO�HYGLHQFH¶��5LVN�$QDO\VLV��9RO������1R��������������

�
3HWW\�� 5�� (��� &DFLRSSR�� -�� 7�� �������� µ7KH� HODERUDWLRQ� OLNHOLKRRG� PRGHO� RI� SHUVXDVLRQ¶��

$GYDQFHV�LQ�([SHULPHQWDO�6RFLDO�3V\FKRORJ\��9RO���������������
�
3OLQHU��3�� �������� µ7KH�HIIHFWV�RI�PHUH�H[SRVXUH�RQ� OLNLQJ�IRU�HGLEOH�VXEVWDQFHV¶�� �$SSHWLWH��

9RO�����1R���������������
�
6KDQDKDQ��3���	�(OOLRWW��'����������(YDOXDWLRQ�RI�WKH�(IIHFWLYHQHVV�RI�WKH�*UDSKLF�:DUQLQJV�

RQ�7REDFFR�3URGXFW�3DFNDJLQJ�������([HFXWLYH�6XPPDU\���&DQEHUUD��'HSDUWPHQW�RI�
+HDOWK�DQG�$JHLQJ�±�DYDLODEOH�IURP�KWWS���ZZZ�KHDOWK�JRY�DX�

�
6WDQJ��'���	�2¶&RQQHOO��(�� �������� µ7KH�FRPSXWHU� DV� H[SHULPHQWHU� LQ� VRFLDO�SV\FKRORJLFDO�

UHVHDUFK¶��%HKDYLRU�5HVHDUFK�0HWKRGV�	�,QVWUXPHQWDWLRQ��9RO�����1R���������������
9HUPHXOHQ�� .�� �������� µ8QGHUVWDQGLQJ� \RXU� DXGLHQFH�� +RZ� SV\FKRORJLVWV� FDQ� KHOS�

HPHUJHQF\�PDQDJHUV� LPSURYH� GLVDVWHU� ZDUQLQJ� FRPSOLDQFH¶��+RPHODQG� 6HFXULW\� 	�
0DQDJHPHQW��9RO������1R��������������

�
:LWYOLHW��&��2���	�9UDQD��6�� �������� µ3OD\� LW� DJDLQ�6DP��5HSHDWHG�H[SRVXUH� WR�HPRWLRQDOO\�

HYRFDWLYH�PXVLF�SRODULVHV�OLNLQJ�DQG�VPLOLQJ�UHVSRQVHV��DQG�LQIOXHQFHV�RWKHU�DIIHFWLYH�
UHSRUWV��IDFLDO�(0*��DQG�KHDUW�UDWH¶��&RJQLWLRQ�	�(PRWLRQ��9RO������1R������������

�
=DMRQF�� 5�� %�� �������� µ$WWLWXGLQDO� HIIHFWV� RI� PHUH� H[SRVXUH¶�� -RXUQDO� RI� 3HUVRQDOLW\� DQG�

6RFLDO�3V\FKRORJ\��9RO�����1R�����3W�����������
�
=DMRQF�� 5��� 	� 5DMHFNL�� '�� :�� �������� µ([SRVXUH� DQG� DIIHFW�� $� ILHOG� H[SHULPHQW¶��

3V\FKRQRPLF�6FLHQFH��9RO������1R���������������
�
=DMRQF��5��%���6KDYHU��3���7DYULV��&���	�9DQ�.UHYHOG��'�� �������� µ([SRVXUH�� VDWLDWLRQ�� DQG�

VWLPXOXV� GLVFULPLQDELOLW\¶�� -RXUQDO� RI� 3HUVRQDOLW\� DQG� 6RFLDO� 3V\FKRORJ\��9RO�� ����
1R���������������
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