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In this thesis, patients treated with breast-conserving surgery for breast 
cancer were studied. Aesthetic outcome was evaluated with three different 
methods and the results were analysed in relation to long-term health-
related quality of life. The patients’ perception on the possibility of shared 
decision-making was also studied.
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$EVWUDFW�

&XUUHQWO\�� WKHUH� LV� QR� LGHDO�PHWKRG� WR� HYDOXDWH�� LQ� D� VWDQGDUGLVHG�ZD\�� WKH� DHVWKHWLF� UHVXOWV� DIWHU� EUHDVW� FDQFHU�
VXUJHU\��7KH�DLP�RI� WKLV� WKHVLV�ZDV� WR�HYDOXDWH�DHVWKHWLF�RXWFRPH�DIWHU�EUHDVW�FRQVHUYLQJ�VXUJHU\� �%&6���XVLQJ�
WKUHH�GLIIHUHQW�PRGDOLWLHV��DQG�WR�UHODWH�WKH�UHVXOWV�WR�ORQJ�WHUP�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��+54R/���$GGLWLRQDO�
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VWXG\�RYHU�D�SHULRG�RI�IRXU�\HDUV��������������$W�D�RQH�\HDU�IROORZ�XS�YLVLW��WKH�SDUWLFLSDQWV�ZHUH�SKRWRJUDSKHG�
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PDNLQJ� SURFHVV� DQG� WKLV� ZDV� DVVRFLDWHG� ZLWK� OHVV� VDWLVIDFWLRQ�� 7KHVH� SDWLHQWV� PRUH� RIWHQ� UHSRUWHG� LQDGHTXDWH�
SUHRSHUDWLYH� LQIRUPDWLRQ�UHJDUGLQJ� WKH�H[SHFWHG�DHVWKHWLF�UHVXOW��7KH�PDLQ�IDFWRUV�DVVRFLDWHG�ZLWK� WKH�DHVWKHWLF�
UHVXOWV� DIWHU� FRQYHQWLRQDO�%&6� LQ� WKLV� VWXG\� SRSXODWLRQ�ZHUH� ERG\�PDVV� LQGH[�� H[FLVLRQ� YROXPH� LQ� UHODWLRQ� WR�
SUHRSHUDWLYH� EUHDVW� YROXPH�� D[LOODU\� FOHDUDQFH�� UH�H[FLVLRQ�� DQG�SRVWRSHUDWLYH� LQIHFWLRQ��7KH� UHVXOWV� VXSSRUW� DQ�
XSSHU� OLPLW�RI�����RI� WKH�SUHRSHUDWLYH�EUHDVW�YROXPH�H[FLVLRQ�IRU�FRQYHQWLRQDO�%&6��,I� WKH�HVWLPDWHG�H[FLVLRQ�
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PRVW�LPSRUWDQW��,I�WKH�DLP�LV�WR�FRPSDUH�DHVWKHWLF�UHVXOWV�EHWZHHQ�KRVSLWDOV��XVH�RI�WKH�%&&7�FRUH�VRIWZDUH�LV�D�
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“Not all those who wander are lost”  

 J.R.R. Tolkien 
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DQG�FRPSOHWHG�UDGLRWKHUDS\�
�PHGLDQ����PRQWKV�DIWHU�VXUJHU\���

����ZHUH�VDWLVILHG�ZLWK�WKH�DHVWKHWLF�
UHVXOW�RI�WKH�RSHUDWHG�EUHDVW��!����RI�
SUHRSHUDWLYH�EUHDVW�YROXPH�UHPRYHG�DQG�
D[LOODU\�FOHDUDQFH�ZHUH�DVVRFLDWHG�ZLWK�
OHVV�VDWLVIDFWLRQ�ZLWK�WKH�DHVWKHWLF�UHVXOW���

����ZHUH�VDWLVILHG�ZLWK�V\PPHWU\��+LJK�
ERG\�PDVV�LQGH[�ZDV�DVVRFLDWHG�ZLWK�OHVV�
VDWLVIDFWLRQ�UHJDUGLQJ�V\PPHWU\��

����ZHUH�VDWLVILHG�ZLWK�VNLQ�VHQVLWLYLW\��
6HYHUDO�IDFWRUV�ZHUH�DVVRFLDWHG�ZLWK�OHVV�
VDWLVIDFWLRQ�ZLWK�VNLQ�VHQVLWLYLW\��VXFK�DV�
UH�H[FLVLRQ�DQG�SRVWRSHUDWLYH�LQIHFWLRQ��

,,� 7R�LQYHVWLJDWH�LI�SDWLHQWV�
SHUFHLYH�D�SRVVLELOLW\�WR�
WDNH�SDUW�LQ�WKH�GHFLVLRQ�
PDNLQJ�SURFHVV�DQG�LI�
WKLV�LV�DVVRFLDWHG�ZLWK�
SDWLHQW�VDWLVIDFWLRQ��

664�FRPSOHWHG�E\�����ZRPHQ�
RQH�\HDU�DIWHU�%&6�DQG�
UDGLRWKHUDS\��

����RI�WKH�SDWLHQWV�KDG�QRW��RU�KDG�RQO\�
SDUWO\��SHUFHLYHG�D�SRVVLELOLW\�WR�
SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�
SURFHVV��7KHVH�SDWLHQWV�ZHUH�OHVV�VDWLVILHG�
ZLWK�WKH�DHVWKHWLF�UHVXOWV�DQG�KDG�PRUH�
RIWHQ�UHSRUWHG�LQDGHTXDWH�SUHRSHUDWLYH�
LQIRUPDWLRQ��

,,,� 7R�GHWHUPLQH�ZKHWKHU�WKH�
DHVWKHWLF�UHVXOWV�HYDOXDWHG�
ZLWK�WKH�%&&7�FRUH�
VRIWZDUH�FRUUHODWH�WR�
ORQJ�WHUP�KHDOWK�UHODWHG�
TXDOLW\�RI�OLIH��+54R/���

3KRWRV�RI�����SDWLHQWV�IURP�D�
RQH�\HDU�IROORZ�XS�YLVLW�DQDO\VHG�
ZLWK�%&&7�FRUH��7KH�%UHDVW�4��
TXHVWLRQQDLUH�ZDV�FRPSOHWHG�
PHGLDQ�����\HDUV�SRVWRSHUDWLYHO\���

$�SRRU�IDLU�%&&7�FRUH�VFRUH�ZDV�
DVVRFLDWHG�ZLWK�ORZHU�+54R/��L�H��4�
VFRUHV�EHORZ�PHGLDQ�UHJDUGLQJ�WKH�
%UHDVW�4��GRPDLQV�³6DWLVIDFWLRQ�ZLWK�
EUHDVWV´�DQG�³3V\FKRVRFLDO�ZHOO�EHLQJ´��

,9� 7R�LQYHVWLJDWH�KRZ�
GLIIHUHQW�HYDOXDWLRQ�
PHWKRGV�RI�DHVWKHWLF�
UHVXOW�DIWHU�%&6�SUHGLFW�
+54R/�ORQJ�WHUP�

(YDOXDWLRQ�RI�WKH�DHVWKHWLF�UHVXOWV�
RQH�\HDU�DIWHU�%&6�DQG�
UDGLRWKHUDS\��E\�DQ�664��Q ������
D�SKRWR�SDQHO�HYDOXDWLRQ��Q ������
DQG�WKH�%&&7�FRUH��Q �����LQ�
UHODWLRQ�WR�WKH�%UHDVW�4��UHVXOWV��

7KH�SKRWR�SDQHO�HYDOXDWLRQ�VKRZHG�ORZ�
LQWUD��DQG�LQWHU�REVHUYHU�DJUHHPHQW��7KH�
664�SUHGLFWHG�UHVXOWV�RI�WKH�%UHDVW�4��
GRPDLQV�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´�DQG�
³3V\FKRVRFLDO�ZHOO�EHLQJ´�EHVW��
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$EEUHYLDWLRQV�

$8&� $UHD�8QGHU�WKH�&XUYH�

%&&7�FRUH� %UHDVW�&DQFHU�&RQVHUYDWLYH�7UHDWPHQW��FRVPHWLF�UHVXOWV�

%&6�� %UHDVW�&RQVHUYLQJ�6XUJHU\�

%&7� %UHDVW�&RQVHUYLQJ�7KHUDS\��%&6�ZLWK�DGMXYDQW�UDGLRWKHUDS\��

%0,� %RG\�0DVV�,QGH[�

&,� &RQILGHQFH�,QWHUYDO�

&,6� &DQFHU�LQ�6LWX�

'&,6� 'XFWDO�&DQFHU�LQ�6LWX�

(3%9(� (VWLPDWHG�3HUFHQWDJH�RI�%UHDVW�9ROXPH�([FLVLRQ�

(5� 2HVWURJHQ�5HFHSWRU�

),6+� )OXRUHVFHQW�LQ�6LWX�+\EULGLVDWLRQ�

+(5� +XPDQ�(SLGHUPDO�*URZWK�)DFWRU�5HFHSWRU�

+54R/� +HDOWK�5HODWHG�4XDOLW\�RI�/LIH�

,+&� ,PPXQRKLVWRFKHPLVWU\�

,1&$� ,QIRUPDWLRQ�1HWZRUN�IRU�&DQFHU�&DUH�

,45� ,QWHUTXDUWLOH�5DQJH�

/&,6� /REXODU�&DQFHU�LQ�6LWX�

0'7� 0XOWLGLVFLSOLQDU\�7HDP�

05,� 0DJQHWLF�5HVRQDQFH�,PDJLQJ�

1$&� 1LSSOH�$UHROD�&RPSOH[�

1+*� 1RWWLQJKDP�+LVWRORJLF�*UDGH�

167� 1R�6SHFLDO�7\SH�

23%6� 2QFRSODVWLF�%UHDVW�6XUJHU\�

25� 2GGV�5DWLR�

3J5� 3URJHVWHURQH�5HFHSWRU�

S0(� SDUWLDO�0DVWHFWRP\�

3520� 3DWLHQW�5HSRUWHG�2XWFRPH�0HDVXUH�



���

467� 4XDQWLWDWLYH�6HQVRU\�7HVWLQJ�

52&� 5HFHLYHU�2SHUDWLQJ�&KDUDFWHULVWLFV�

6'0� 6KDUHG�'HFLVLRQ�0DNLQJ�

664� 6WXG\�6SHFLILF�4XHVWLRQQDLUH�

710� 7XPRXU��1RGH��0HWDVWDVHV�

�'�6,� 7KUHH�'LPHQVLRQDO�6XUIDFH�,PDJLQJ�



����

,QWURGXFWLRQ��

0RUH�WKDQ�RQH�LQ�WHQ�6ZHGLVK�ZRPHQ�ZLOO�EH�GLDJQRVHG�ZLWK�EUHDVW�FDQFHU�GXULQJ�
WKHLU�OLIHWLPH��(YHQ�WKRXJK�WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU�KDV�LQFUHDVHG�LQ�WKH�ODVW�
IHZ�GHFDGHV��PRUWDOLW\�UDWHV�KDYH�GHFUHDVHG�GXH�WR�HDUO\�GHWHFWLRQ�DQG�LPSURYHG�
WKHUDSLHV� ����� 1XPHURXV� ZRPHQ� WKXV� FRQWLQXH� WR� OLYH� IRU� D� ORQJ� WLPH� DIWHU� WKH�
EUHDVW� FDQFHU� WUHDWPHQW�� PDNLQJ� KHDOWK�UHODWHG� TXDOLW\� RI� OLIH� �+54R/�� DQ�
LPSRUWDQW� RXWFRPH�PHDVXUH� LQ� EUHDVW� FDQFHU� UHVHDUFK�� ,Q� ������ WKHUH�ZHUH� RYHU�
���� ����ZRPHQ�ZLWK� D� SUHYLRXV� RU� FXUUHQW� GLDJQRVLV� RI� EUHDVW� FDQFHU� OLYLQJ� LQ�
6ZHGHQ������

0RVW�ZRPHQ�GLDJQRVHG�ZLWK�EUHDVW�FDQFHU�DUH�VXEMHFWHG�WR�VXUJLFDO�WUHDWPHQW������
7KH�DHVWKHWLF� UHVXOW� DIWHU�EUHDVW�FDQFHU� VXUJHU\�KDV�EHHQ�VKRZQ� WR�FRUUHVSRQG� WR�
+54R/���������PDNLQJ�HYDOXDWLRQ�RI�WKH�SRVWRSHUDWLYH�DHVWKHWLF�RXWFRPH�HVVHQWLDO��
+RZHYHU�� HYDOXDWLRQ� RI� WKH� DHVWKHWLF� UHVXOW� LV� GLIILFXOW� DQG� YDOLG� PHWKRGV� DUH�
VFDUFH�� 6WXGLHV� RI� SRVVLEOH� PHWKRGV� WR� PHDVXUH� WKH� DHVWKHWLF� UHVXOW� LQ� D�
VWDQGDUGLVHG�DQG�UHSURGXFLEOH�ZD\�DUH�ZDUUDQWHG��

0DQ\� EUHDVW� FDQFHU� WXPRXUV� DUH� GLDJQRVHG� ZKHQ� WKH\� DUH� VWLOO� VPDOO�� ZKLFK�
HQDEOHV�EUHDVW�FRQVHUYLQJ�WKHUDS\��%&7���L�H��D�SDUWLDO�PDVWHFWRP\�ZLWK�DGMXYDQW�
UDGLRWKHUDS\� ����� ,Q�6ZHGHQ�� DERXW�����RI�QHZO\�GLDJQRVHG�ZRPHQ�ZLWK�EUHDVW�
FDQFHU�FDQ�EH�RIIHUHG�%&7�������

7KH�DLPV�RI�WKLV�WKHVLV�ZHUH�WR�VWXG\�WKH�DHVWKHWLF�UHVXOW��XVLQJ�GLIIHUHQW�HYDOXDWLRQ�
PHWKRGV��DQG�+54R/�IROORZLQJ�%&7���

$V� WKH� LPSRUWDQFH�RI�SDWLHQW� LQYROYHPHQW� DQG� VKDUHG�GHFLVLRQ�PDNLQJ� �6'0�� LV�
EHLQJ� LQFUHDVLQJO\� GLVFXVVHG� ����� DQ� DGGLWLRQDO� DLP� ZDV� WR� LQYHVWLJDWH� ZKHWKHU�
SDWLHQWV�SHUFHLYH�D�SRVVLELOLW\�WR�SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��

+RZHYHU��ILUVW�D�JODQFH�EDFN�LQ�WLPH�LQ�KRQRXU�RI�RXU�SUHGHFHVVRUV«��



���

%DFNJURXQG�

$�EULHI�KLVWRU\�RI�EUHDVW�FDQFHU�VXUJHU\�

%UHDVW�FDQFHU�KDV�EHHQ�RI�LQWHUHVW�WR�PHGLFDO�SUDFWLWLRQHUV�IRU�PDQ\�FHQWXULHV��QRW�
WR�VD\�PLOOHQQLD��6LQFH�D�EUHDVW� WXPRXU�UHDFKLQJ�D�FHUWDLQ�VL]H� LV�HDVLO\�GHWHFWHG��
WKH�QHHG�IRU�D�FXUH�ZDV�HYLGHQW�HYHQ�LQ� WKH�HDUOLHVW�GD\V�RI�PHGLFDO�KLVWRU\��7KH�
(GZLQ�6PLWK�6XUJLFDO�3DS\UXV�IURP�DQFLHQW�(J\SW��ZULWWHQ�DURXQG������\HDUV�%&��
LV� EHOLHYHG� WR� EH� WKH� HDUOLHVW� GRFXPHQWDWLRQ� RI� EUHDVW� FDQFHU� ����� 7KHUH� LV� QR�
HYLGHQFH� WKDW� WXPRXUV� RI� WKH� EUHDVW� ZHUH� WKHQ� VXUJLFDOO\� WUHDWHG�� DV� WKHUH� LV� RI�
DEVFHVVHV�EHLQJ�WUHDWHG�ZLWK�FDXWHULVDWLRQ������

+LSSRFUDWHV����������%&��VWLSXODWHG�WKDW�EUHDVW�FDQFHU�ZDV�FDXVHG�E\�DQ�H[FHVV�RI�
EODFN�ELOH��LQ�DFFRUGDQFH�ZLWK�KLV�EHOLHIV�WKDW�GLVHDVHV�DURVH�GXH�WR�DQ�LPEDODQFH�
RI� WKH�IRXU�KXPRXUV��EORRG��SKOHJP��\HOORZ�ELOH��DQG�EODFN�ELOH������+LSSRFUDWHV�
GLG�QRW� UHFRPPHQG� VXUJLFDO� WUHDWPHQW� VLQFH�KLV� H[SHULHQFH�ZDV� WKDW� WKH�SDWLHQWV�
GLHG�IDVWHU�DIWHU�EHLQJ�VXEMHFWHG�WR�VXUJHU\�������

*DOHQ� �DSSUR[LPDWHO\� $'� ��������� K\SRWKHVLVHG� WKDW� D� EUHDVW� WXPRXU� ZDV�
FRDJXODWHG� EODFN� ELOH�� ZKLFK� ZDV� FROOHFWHG� LQ� WKH� ERG\� EXW� LQ� WKH� IHPDOH� ZDV�
UHOHDVHG� WKURXJK� WKH� PRQWKO\� SHULRG�� +H� WKHUHE\� H[SODLQHG� ZK\� EUHDVW�
PDOLJQDQFLHV�ZHUH�PRUH�FRPPRQ�LQ�SRVWPHQRSDXVDO�ZRPDQ��*DOHQ�UHFRPPHQGHG�
VRPH�IRUP�RI�VXUJLFDO� WUHDWPHQW� LI� WKH� WXPRXU�FRXOG�EH�HDVLO\� UHPRYHG��EXW�DOVR�
GLIIHUHQW�W\SHV�RI�LQWHUYHQWLRQV�WR�LPSURYH�WKH�KXPRXUDO�EDODQFH��VXFK�DV�GLIIHUHQW�
GLHWV��SKOHERWRP\��DQG�SXUJDWLRQ������

/HRQLGHV�RI�*UHHFH�ZRUNHG�DW�WKH�$OH[DQGULDQ�6FKRRO�LQ�(J\SW�LQ�WKH�ILUVW�FHQWXU\�
$'�DQG�LV�WKRXJKW�WR�KDYH�EHHQ�WKH�ILUVW�WR�VXUJLFDOO\�UHPRYH�D�EUHDVW��+RZHYHU��
GXULQJ�WKH�PHGLHYDO�SHULRG�LQ�(XURSH��DSSUR[LPDWHO\�$'�����������UHOLJLRQ�FDPH�
WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�PDQ\�DUHDV�RI�VRFLHW\��%UHDVW�DPSXWDWLRQ�ZDV�XVHG�DV�
D�PHWKRG� RI� WRUWXUH� DQG� SXQLVKPHQW��ZKHUHDV� VXUJLFDO� WUHDWPHQW�ZDV� FRQVLGHUHG�
EDUEDULF�DQG�ZDV�SUDFWLFDOO\�EDQQHG��%HWZHHQ� WKH� IDOO�RI� WKH�5RPDQ�(PSLUH�DQG�
WKH� 5HQDLVVDQFH�� WKH� SURJUHVV� RI� VXUJLFDO� WUHDWPHQW� ZDV� KDOWHG� VLQFH� ERWK�
&KULVWLDQLW\� DQG� ,VODP� SURKLELWHG� DQDWRPLFDO� GLVVHFWLRQ� DQG� DQ\� RSSRVLWLRQ�
WRZDUGV�WKH�WHDFKLQJV�RI�KXPRXUDO�SDWKRORJ\�ZDV�FRQVLGHUHG�KHUHV\��'HVSLWH�WKLV��
WKHUH�DUH�PXOWLSOH�H[DPSOHV�RI�SK\VLFLDQV�XVLQJ�VXUJLFDO�WUHDWPHQW�RI�EUHDVW�FDQFHU�
GXULQJ�WKLV�WLPH��EXW�QRW�XQWLO�WKH�DQDWRPLVW�9HVDOLXV�LQ�WKH���WK�FHQWXU\�GLVFDUGHG�



����

WKH�GRFWULQHV�RI�+LSSRFUDWHV� DQG�*DOHQ��GLG� WKH� VXUJLFDO�PHWKRGV� VWDUW� WR� HYROYH�
PRUH�FOHDUO\������

9HVDOLXV�LV�WKH�DXWKRU�EHKLQG�De Humani Corporis Fabrica��SXEOLVKHG�LQ�������+H�
UHFRPPHQGHG� OLJDWLRQ� RI� YHVVHOV� LQVWHDG� RI� FDXWHULVDWLRQ�� ZKLFK� KDG� EHHQ� WKH�
WUDGLWLRQDO�PHWKRG��GXH�WR�D�EHOLHI�WKDW�OLJDWLQJ�WKH�YHVVHOV�ZRXOG�FDXVH�WKH�FDQFHU�
WR�VSUHDG��-RKDQQHV�6FXOWHWXV�������������ZDV�D�OHDGLQJ�VXUJHRQ�LQ�*HUPDQ\�DQG�
DOVR�D�WDOHQWHG�LOOXVWUDWRU��+H�GHVFULEHG�D�PHWKRG�RI�VZLIW�EUHDVW�UHPRYDO�DIWHU�WKH�
EDVH� RI� WKH� EUHDVW� KDG� EHHQ� SHQHWUDWHG�ZLWK� ODUJH� QHHGOHV� FDUU\LQJ� OLJDWXUHV�� LQ�
RUGHU�WR�FRPSUHVV�WKH�ZRXQG�DIWHU�VXUJHU\���������

7KH�GHYHORSPHQW�RI�EUHDVW� VXUJHU\�ZDV� IDVW�GXULQJ� WKH������WK� FHQWXU\��KRZHYHU�
WKHUH� ZDV� D� VOLJKW� EDFNODVK� GXULQJ� WKH� ILUVW� GHFDGHV� RI� WKH� ��WK� FHQWXU\�� 6RPH�
SK\VLFLDQV� ZHUH� QRZ� DJDLQ� DGYRFDWLQJ� WUHDWPHQWV� DFFRUGLQJ� WR� WKH� WHDFKLQJV� RI�
*DOHQ�� LQFOXGLQJ� OHHFKHV�� UHSHWLWLYH� EOHHGLQJ�� DQG� HPHWLFV�� VLQFH� UHODSVHV� DIWHU�
VXUJHU\�ZHUH�VR�IUHTXHQW�������

7KH�HYROXWLRQ�RI�EUHDVW�VXUJHU\�DJDLQ�JDLQHG�VSHHG�LQ�WKH�ODWHU�GHFDGHV�RI�WKH���WK�
FHQWXU\�� ,Q� ������ JHQHUDO� DQDHVWKHVLD� ZDV� LQWURGXFHG�� UHYROXWLRQLVLQJ� WKH�
SRVVLELOLWLHV� RI� VXUJHU\�� 7KH� UDGLFDO� PDVWHFWRP\� ZDV� SRSXODULVHG� E\� :LOOLDP�
+DOVWHG� ������������� ZKR� ZDV� DFWLYH� DW� WKH� -RKQV� +RSNLQV� +RVSLWDO� ����� +H�
DGYRFDWHG��HQ�EORF��UHPRYDO�RI�WKH�HQWLUH�EUHDVW�WLVVXH��XQGHUO\LQJ�SHFWRUDO�PXVFOH�
DQG� LSVLODWHUDO� D[LOODU\� FOHDUDQFH� ������ +DOVWHG� ZDV� DEOH� WR� VKRZ� VLJQLILFDQWO\�
ORZHU� UHFXUUHQFH� UDWHV� WKDQ� WKRVH� RI� KLV� (XURSHDQ� FROOHDJXHV�� $OO� WKH� GLIIHUHQW�
SDUWV�RI�WKH�UDGLFDO�PDVWHFWRP\�KDG�EHHQ�GHVFULEHG�DQG�SUDFWLVHG�HDUOLHU��VXFK�DV�
UHPRYDO� RI� WKH� SHFWRUDO�PXVFOH��ZKLFK� KDG�EHHQ� GHVFULEHG� EHLQJ�GRQH� VLQFH� WKH�
��WK�FHQWXU\��DQG�DOVR�RFFDVLRQDOO\�EHIRUH�WKLV�������+RZHYHU��LW�ZDV�+DOVWHG�ZKR�
PDQDJHG�WR�PDNH�WKLV�WHFKQLTXH�WKH�JROG�VWDQGDUG�IRU�DOO�W\SHV�DQG�VL]HV�RI�EUHDVW�
WXPRXUV�� XQWLO� WKH�PRGLILHG� UDGLFDO�PDVWHFWRP\�ZDV� LQWURGXFHG� E\� 3DWH\� LQ� WKH�
����V�������

5DGLRWKHUDS\�ZDV�XVHG�LQ�WKH�WUHDWPHQW�RI�EUHDVW�FDQFHU�DV�HDUO\�DV�������RQO\�D�
\HDU� DIWHU� LWV� GLVFRYHU\� E\� 5RHQWJHQ� ����� 2QH� SLRQHHU� LQ� XVLQJ� UDGLRWKHUDS\� LQ�
EUHDVW�FDQFHU�WUHDWPHQW�ZDV�0XVWDNDOOLR��KHDG�RI�WKH�'HSDUWPHQW�RI�5DGLRWKHUDS\�
DW� WKH�8QLYHUVLW\�DQG�*HQHUDO�+RVSLWDO� LQ�+HOVLQNL��0XVWDNDOOLR�ZDV�DQ�DGYRFDWH�
IRU� FRQVHUYDWLYH� VXUJLFDO� WUHDWPHQW�� +H� GHVFULEHG� LQ� ����� KRZ� KH� KDG� LQ� IDFW�
FDUULHG� RXW� KLPVHOI�� DV� D� UDGLRORJLVW�� OXPSHFWRP\� RQ� ZRPHQ� ZKR� KDG� UHIXVHG�
UDGLFDO�VXUJHU\��RI�FRXUVH�LQ�DGGLWLRQ�WR�UDGLRWKHUDS\��7KH�UHVXOWV�ZHUH�QRW�LQIHULRU�
WR� WKRVH�VHHQ�LQ�ZRPHQ�WUHDWHG�ZLWK�UDGLFDO�VXUJHU\�����������6LQFH� WKHQ��VHYHUDO�
FOLQLFDO�WULDOV�HODERUDWLQJ�DQG�HYDOXDWLQJ�GLIIHUHQW�DVSHFWV�RI�UDGLRWKHUDS\�KDYH�OHG�
WR�QHZ�DQG�HQKDQFHG�WHFKQLTXHV�������

,Q� ������ WKH� 1DWLRQDO� 6XUJLFDO� DQG� $GMXYDQW� %UHDVW� 3URMHFW� �16$%3�� ZDV�
LQLWLDWHG�� ZLWK� WKH� DLP� RI� SURVSHFWLYHO\� VWXG\LQJ� WKH� WUHDWPHQW� RI� EUHDVW� FDQFHU�
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ZLWK� UDQGRPLVHG� VWXGLHV�� 7KH� 16$%3� %���� WULDO� VWDUWHG� LQ� ����� DQG� FRPSDUHG�
PDVWHFWRP\� WR� SDUWLDO� PDVWHFWRP\� ZLWK� RU� ZLWKRXW� UDGLRWKHUDS\� ZKHQ� WUHDWLQJ�
WXPRXUV� OHVV� WKDQ� IRXU� FHQWLPHWUHV� LQ� GLDPHWHU��1R� GLIIHUHQFH� LQ�PRUWDOLW\� UDWHV�
ZDV� VKRZQ� DIWHU� ILYH� \HDUV�� +RZHYHU�� ZRPHQ� WUHDWHG� ZLWK� EUHDVW�FRQVHUYLQJ�
VXUJHU\� �%&6�� ZLWKRXW� UDGLRWKHUDS\� KDG� D� KLJKHU� IUHTXHQF\� RI� ORFDO� UHFXUUHQFH�
����������5HFUXLWPHQW�RI�SDWLHQWV�WR�D�VLPLODU�VWXG\�LQ�0LODQ�EHJDQ�LQ�������DQG�LQ�
�����9HURQHVL�HW�DO��ZHUH�DEOH�WR�SUHVHQW�WKH�HDUO\�UHVXOWV�������/RQJ�WHUP�IROORZ�
XS� VKRZHG� WKDW� WKH� SDWLHQWV� WUHDWHG� ZLWK� FRQVHUYDWLYH� VXUJLFDO� WUHDWPHQW� DQG�
UDGLRWKHUDS\�KDG�HTXDO�VXUYLYDO�UDWHV�WR�WKRVH�WUHDWHG�ZLWK�UDGLFDO�VXUJHU\�����������
2WKHU� VWXGLHV� VKRZHG� VLPLODU� UHVXOWV� ����� DQG� LQ������� WKH�1DWLRQDO� ,QVWLWXWHV�RI�
+HDOWK� FRQVHQVXV� FRQIHUHQFH� UHFRPPHQGHG�%&7� IRU� VPDOO� WXPRXUV� �VWDJHV� ,�,,��
������

6XUJHU\�RI� WKH�D[LOOD�KDV�DOVR�XQGHUJRQH�D� UHYROXWLRQDU\�GHYHORSPHQW��&RPSOHWH�
D[LOODU\� FOHDUDQFH� KDG�� VLQFH� WKH� GD\V� RI� +DOVWHG�� EHHQ� VWDQGDUG� WUHDWPHQW� LQ�
SDWLHQWV� ZLWK� EUHDVW� FDQFHU� ����� ,Q� ������ *RXOG� SXEOLVKHG� KLV� REVHUYDWLRQV� RI� D�
³VHQWLQHO�QRGH´�ZKHQ�SHUIRUPLQJ�D�SDURWLGHFWRP\�������0RUWRQ�GHVFULEHG�D�ZD\�WR�
ORFDWH� WKH� O\PSKDWLFV� ZLWK� EOXH� G\H� LQ� FDVHV� RI� PHODQRPD� LQ� ����� ����� DQG� LQ�
������WKH�WHFKQLTXH�ZDV�GHVFULEHG�IRU�EUHDVW�FDQFHU�E\�.UDJ�HW�DO��������6LQFH�WKHQ��
WKH� VHQWLQHO� QRGH� WHFKQLTXH�KDV�EHHQ� HODERUDWHG�� DIWHU� LQMHFWLRQ�RI�EOXH�G\H�RU� D�
UDGLRQXFOHRWLGH�� WKH� VHQWLQHO� QRGH� LV� LGHQWLILHG� YLVXDOO\� RU� E\� D� JDPPD� GHWHFWRU�
DQG� UHPRYHG�� ,Q� FDVHV� ZLWK� D� QHJDWLYH� VHQWLQHO� QRGH�� QR� D[LOODU\� FOHDUDQFH� LV�
SHUIRUPHG��7KH�VHQWLQHO�QRGH�WHFKQLTXH�LV�WRGD\�D�JROG�VWDQGDUG�VWDJLQJ�SURFHGXUH�
LQ� SDWLHQWV� ZLWK� HDUO\� EUHDVW� FDQFHU� ZLWK� QR� FOLQLFDOO\� GHWHFWDEOH� D[LOODU\�
PHWDVWDVHV� �����7KH� IUHTXHQF\� RI� IDOVH� QHJDWLYH� VHQWLQHO� QRGHV� FDQ� EH� GHFUHDVHG�
ZLWK�VHULDO�VHFWLRQLQJ�DQG�LPPXQRKLVWRFKHPLFDO��,+&��VWDLQLQJ�������

7KH� GHYHORSPHQW� RI� HIIHFWLYH� DGMXYDQW� WUHDWPHQW� IRU� D� SURSRUWLRQ� RI� EUHDVW�
PDOLJQDQFLHV� ZLWK� KRUPRQDO� WKHUDS\� DQG� FKHPRWKHUDS\� KDV� DOVR� UHYROXWLRQLVHG�
EUHDVW�FDQFHU�PDQDJHPHQW��7KH�HIIHFW�RI�RHVWURJHQ�ZDV�SURSRVHG�LQ�WKH�HDUO\���WK�
FHQWXU\� DQG� LQ� ����� 'U� *HRUJH� %HDWVRQ� LQ� *ODVJRZ� SHUIRUPHG� D� ELODWHUDO�
VDOSLQJRRSKRUHFWRP\�RQ�D����\HDU�ROG�ZRPDQ�ZLWK�PHWDVWDVLVHG�EUHDVW�FDQFHU�DQG�
UHFRUGHG� D� GUDPDWLF� UHVSRQVH� ������ 7DPR[LIHQ�� D� VHOHFWLYH� RHVWURJHQ� UHFHSWRU�
PRGXODWRU�� ZDV� GLVFRYHUHG� LQ� WKH� ����V� DQG� ZDV� DSSURYHG� DV� EUHDVW� FDQFHU�
WUHDWPHQW� LQ� WKH� ����V��$URPDWDVH� LQKLELWRUV��ZKLFK� LQKLELW� WKH� FRQYHUVLRQ� IURP�
DQGURJHQV� WR� RHVWURJHQV�� ZHUH� GLVFRYHUHG� LQ� WKH� HDUO\� ����V�� 7KHLU� UROH� LQ� WKH�
WUHDWPHQW�RI�EUHDVW�FDQFHU�ZDV�HVWDEOLVKHG�LQ�FOLQLFDO�WULDOV�GXULQJ�WKH�����V���������

&RQFHUQLQJ�FKHPRWKHUDS\�� LW�ZDV�GLVFRYHUHG�GXULQJ�WKH�ZRUOG�ZDUV� WKDW�PXVWDUG�
JDV� KDG� DQ� HIIHFW� RQ�PDOLJQDQW� FHOOV� ������ 6LQFH� WKHQ�� VHYHUDO� FKHPRWKHUDSHXWLF�
DJHQWV�KDYH�EHHQ�LGHQWLILHG�DQG�KDYH�EHHQ�VKRZQ�WR�KDYH�DQ� LQKLELWRU\�HIIHFW�RQ�
WXPRXU� FHOOV� ����� ����� 7KHUH� KDV� DOVR� EHHQ� D� GHYHORSPHQW� WRZDUGV� WKH� XVH� RI�
QHRDGMXYDQW� FKHPRWKHUDS\�� L�H�� DGPLQLVWUDWLRQ� RI� FKHPRWKHUDS\� EHIRUH� VXUJLFDO�
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LQWHUYHQWLRQ��1HLWKHU� GLVHDVH�IUHH� QRU� WRWDO� VXUYLYDO� UDWHV� GLIIHU�ZKHQ� FRPSDULQJ�
FKHPRWKHUDS\� DGPLQLVWHUHG� EHIRUH� DQG� DIWHU� VXUJHU\�� EXW� WXPRXUV� PD\� EH�
GRZQVL]HG� E\� QHRDGMXYDQW� FKHPRWKHUDS\�� HQDEOLQJ� PRUH� SDWLHQWV� WR� EH� WUHDWHG�
ZLWK�%&7�����������

,Q�WKH�����V��D�WULDO�ZDV�LQLWLDWHG�LQ�1HZ�<RUN�LQYHVWLJDWLQJ�WKH�HIIHFW�RI�VFUHHQLQJ�
IRU�EUHDVW�FDQFHU�WKURXJK�FOLQLFDO� LQYHVWLJDWLRQ�DQG�PDPPRJUDSK\�������,Q�������
WKH�SRSXODWLRQ�EDVHG� UDQGRPLVHG�0DOP|�PDPPRJUDSK\� WULDO�ZDV� ODXQFKHG� ������
$IWHU�WKHVH�HDUO\�WULDOV��PXFK�HIIRUW�DQG�UHVHDUFK�ZDV�DSSOLHG�WR�WHVW�DQG�HODERUDWH�
WKH� PHWKRG� ������0DPPRJUDSK\� VFUHHQLQJ� LV� WRGD\� RIIHUHG� WR� 6ZHGLVK� ZRPHQ�
EHWZHHQ����DQG����\HDUV�RI�DJH������2WKHU�WHFKQLTXHV�WR�H[DPLQH�WKH�EUHDVWV�KDYH�
DOVR� EHHQ� GHYHORSHG�� 8OWUDVRXQG�� PDJQHWLF� UHVRQDQFH� LPDJLQJ� �05,��� DQG�
WRPRV\QWKHVLV�FDQ�LPSURYH�WKH�DFFXUDF\�RI�GLDJQRVWLF�H[DPLQDWLRQV�������

7HFKQLTXHV� RI� VXUJLFDO� WUHDWPHQW� KDYH� FRQWLQXHG� WR� HYROYH�� 7KH� WHFKQLTXH� RI�
WXPRXU�UHPRYDO�FDOOHG�³FRQYHQWLRQDO´�%&6�LQ�WKLV�WKHVLV�UHIHUV�WR�D�PHWKRG�ZKHUH�
WKH�WXPRXU�LV�H[FLVHG�ZLWK�DGHTXDWH�PDUJLQV��SDUWLDO�PDVWHFWRP\���,I�LQGLFDWHG��WKH�
VXUURXQGLQJ�EUHDVW�WLVVXH�LV�WKHQ�PRELOLVHG�LQ�RUGHU�WR�ILOO�WKH�FDYLW\��������

'XULQJ� WKH� ����V�� VXUJHRQV� IURP� VHYHUDO� GLIIHUHQW� FHQWUHV� ZHUH� LQGHSHQGHQWO\�
GHYHORSLQJ� YDULRXV�PHWKRGV�� RULJLQDWLQJ� IURP� SODVWLF� VXUJHU\�� IRU� H[WLUSDWLRQ� RI�
WXPRXUV� LQ� VLWXDWLRQV�ZKHQ� QRQ�DFFHSWDEOH� DHVWKHWLF� UHVXOWV� FRXOG� EH� DQWLFLSDWHG�
ZLWK�FRQYHQWLRQDO� WHFKQLTXHV� ����������7HFKQLTXHV� IRU�EUHDVW� UHGXFWLRQ�KDG�EHHQ�
GHYHORSHG� E\� SODVWLF� VXUJHRQV� GXULQJ� WKH� ��WK� FHQWXU\� ������ 7R� XVH� D� UHGXFWLRQ�
PDPPDSODVW\� WHFKQLTXH� IRU� UHPRYDO� RI� D� WXPRXU� LQ� D� FDXGDO� SRVLWLRQ� ZDV�
GHVFULEHG� LQ������ ������7KH� WHFKQLTXH�ZDV� WKHQ�HODERUDWHG� WR�HQDEOH�H[FLVLRQ�RI�
WXPRXUV�ORFDWHG�LQ�RWKHU�SDUWV�RI�WKH�EUHDVW�������7KH�FRQFHSW�RI�XVLQJ�WHFKQLTXHV�
RI�SODVWLF�VXUJHU\�LQ�EUHDVW�FDQFHU�WUHDWPHQW�LV�QRZ�ZLGHO\�NQRZQ�DV�RQFRSODVWLF�
EUHDVW� FDQFHU� VXUJHU\� �23%6��� ,W� LQFOXGHV�� DSDUW� IURP� DGHTXDWH� UHPRYDO� RI� WKH�
WXPRXU�� UHFRQVWUXFWLRQ�RI�EUHDVW�VKDSH�DQG�RU�YROXPH�WR�FRUUHFW�GHIHFWV�E\�XVLQJ�
GLVSODFHPHQW�� UHGXFWLRQ� RU� YROXPH� UHSODFHPHQW� WHFKQLTXHV�� DQG� LI� DSSURSULDWH� D�
FRQWUDODWHUDO�SURFHGXUH�WR�DFKLHYH�V\PPHWU\������������

:LWK� WKH� XVH� RI�23%6�� ODUJHU� H[FLVLRQV� RI� EUHDVW� WLVVXH� FRXOG� EH�PDGH�ZLWKRXW�
FRPSURPLVLQJ� WKH� DHVWKHWLF� UHVXOW�� 6LQFH� WKH� WHFKQLTXHV� RIWHQ� UHTXLUH� PRUH�
H[WHQVLYH�LQFLVLRQV�WKDQ�FRQYHQWLRQDO�%&6��FRPSOLFDWLRQ�UDWHV�KDYH�EHHQ�SURSRVHG�
WR�EH�KLJKHU�������+RZHYHU��LW�ZDV�FRQFOXGHG�LQ�D�UHYLHZ�DUWLFOH�LQ������WKDW�WKH�
FRPSOLFDWLRQ�UDWHV� IRU� WKH�GLIIHUHQW�VXUJLFDO� WHFKQLTXHV�ZHUH�VLPLODU� ������6R�IDU��
WKHUH�KDYH�EHHQ�QR� LQGLFDWLRQV� WKDW�23%6�ZRXOG�EH� OHVV�RQFRORJLFDOO\� VDIH� WKDQ�
FRQYHQWLRQDO�%&6�������

7R�FRQFOXGH��LPSRUWDQW�UHVHDUFK�SURJUHVV�KDV�OHG�WR�WKH�YDULRXV�WUHDWPHQW�RSWLRQV�
DYDLODEOH�IRU�ZRPHQ�ZLWK�EUHDVW�FDQFHU�WRGD\��
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&OLQLFDO�PDQDJHPHQW�RI�EUHDVW�FDQFHU��LQ�6ZHGHQ��

'LDJQRVWLFV�

:KHQ� D� OHVLRQ� RI� WKH� EUHDVW� LV� VXVSHFWHG�� HLWKHU� E\� FOLQLFDO� V\PSWRPV� VXFK� DV� D�
SDOSDEOH� OXPS�RU�E\�PDPPRJUDSK\�VFUHHQLQJ�� WKUHH�GLDJQRVWLF� WRROV�DUH�XVHG� WR�
GHWHUPLQH�LI�LW�LV�PDOLJQDQW��SDOSDWLRQ��LPDJLQJ��PDPPRJUDSK\��XOWUDVRXQG�DQG�RU�
05,���DQG�ILQH�QHHGOH�DVSLUDWLRQ�DQG�RU�FRUH�QHHGOH�ELRSV\������

'XULQJ� WKH� GLDJQRVWLF� SURFHVV�� LW� LV� SUHIHUDEOH� WR� REWDLQ� DV�PXFK� LQIRUPDWLRQ� DV�
SRVVLEOH�� LQFOXGLQJ� PROHFXODU� ELRPDUNHUV� �VHH� SDJH� ����� WR� HQDEOH� DQ� RSWLPDO�
WUHDWPHQW� UHFRPPHQGDWLRQ�� $QDO\VLV� RI� FHOO� PRUSKRORJ\� WKURXJK� ILQH� QHHGOH�
DVSLUDWLRQ�FDQ�VKRZ�LI�PDOLJQDQW�FHOOV�DUH�SUHVHQW��EXW�LW�FDQQRW�DQDO\VH�WKH�FHOOV¶�
SRVLWLRQV�LQ�UHODWLRQ�WR�HDFK�RWKHU��$�FRUH�QHHGOH�ELRSV\�LV�QHHGHG�WR�DQDO\VH�WLVVXH�
PRUSKRORJ\�DQG�WR�GHWHUPLQH�LQYDVLYHQHVV��L�H��WR�VHH�LI�WKH�PDOLJQDQW�FHOOV�KDYH�
LQYDGHG� WKURXJK� WKH� EDVDO� PHPEUDQH� RU� QRW�� ,I� WKH� FHOOV� UHVSHFW� WKH� EDVDO�
PHPEUDQH��WKH�WXPRXU�LV�E\�GHILQLWLRQ�D�FDQFHU�LQ�VLWX��&,6���ZKLFK�FDQ�EH�GXFWDO�
�'&,6��RU�OREXODU��/&,6��������

%UHDVW� FDQFHU� LV� GHILQHG� DV� WXPRXUV� RULJLQDWLQJ� IURP� WKH� WHUPLQDO� GXFW� OREXODU�
XQLWV�RI�WKH�EUHDVWV��7KHUH�DUH�GLIIHUHQW�W\SHV�RI�LQYDVLYH�EUHDVW�FDQFHU��7KH�PRVW�
FRPPRQ� W\SH� LV� LQYDVLYH� FDQFHU� RI� QR� VSHFLDO� W\SH� �167��� SUHYLRXVO\� FDOOHG�
³GXFWDO´� EUHDVW� FDQFHU�� ZKLFK� DFFRXQWV� IRU� DERXW� ���� RI� DOO� EUHDVW� FDQFHU��
$SSUR[LPDWHO\� ���� RI� SDWLHQWV� ZLWK� EUHDVW� FDQFHU� DUH� WKXV� GLDJQRVHG� ZLWK�
³VSHFLDO´� W\SHV� RI� EUHDVW� FDQFHU�� RI� ZKLFK� OREXODU� EUHDVW� FDQFHU� LV� WKH� PRVW�
FRPPRQ�������7KH�VSHFLDO�WUDLW�RI�OREXODU�EUHDVW�FDQFHU�WXPRXU�FHOOV�LV�WKH�ORVV�RI�
(�FDGKHULQ��DQ�DGKHVLYH�SURWHLQ�ELQGLQJ�FHOOV�WRJHWKHU��7KHVH�WXPRXUV�JURZ�LQ�VR�
FDOOHG�³,QGLDQ�ILOHV´�������

:KHQ� UHVXOWV� IURP� WKH� WULSOH� GLDJQRVWLFV� DUH� DYDLODEOH�� D� PXOWLGLVFLSOLQDU\� WHDP�
�0'7�� FRQIHUHQFH� LV� KHOG� WR� GLVFXVV� WKH� RSWLPDO� WUHDWPHQW� RSWLRQ� IRU� WKH�
LQGLYLGXDO�SDWLHQW��$�EUHDVW�VXUJHRQ��DQ�RQFRORJLVW��D�SDWKRORJLVW��DQG�D�UDGLRORJLVW�
VKRXOG�EH�SUHVHQW��:KLFK�WUHDWPHQW�WR�UHFRPPHQG�ZLOO�GHSHQG�RQ�YDULRXV�IDFWRUV��
LQFOXGLQJ�FKDUDFWHULVWLFV�RI�ERWK�WKH�SDWLHQW�DQG�WKH�WXPRXU������

7XPRXU�VWDJLQJ���710�FODVVLILFDWLRQ�

7XPRXU�VWDJH�LV�GHWHUPLQHG�ZLWK�WKH�WXPRXU�QRGH�PHWDVWDVLV��710��V\VWHP�������
7KHUH� DUH� WZR� VHSDUDWH� V\VWHPV� LQKHUHQW� LQ� WKH� 710�� WKH� FOLQLFDO� 710� V\VWHP�
�F710���LQ�ZKLFK�WKH�WXPRXU�LV�FODVVLILHG�SULRU�WR�WUHDWPHQW��DQG�WKH�SDWKRORJLFDO�
710��S710��V\VWHP��EDVHG�RQ�WKH�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ���
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,Q� WKH� VWDJLQJ� SURFHVV�� HDFK� RI� WKH� IROORZLQJ� DVSHFWV� RI� WKH� PDOLJQDQF\�� 7�
�WXPRXU��� 1� �QRGH�� DQG�0� �PHWDVWDVLV��� DUH� GHWHUPLQHG� EDVHG� RQ� WKH� IROORZLQJ�
FULWHULD��

7 H[WHQW�RI�LQYDVLYH�EUHDVW�FDQFHU��7LV��&,6��7������FP��7���!����FP��7���!��FP��
7���,QYROYLQJ�FKHVW�ZDOO�RU�VNLQ��LUUHVSHFWLYH�RI�VL]H��

1 QRGDO� LQYROYHPHQW�� 1��� 1R� ORFDO� QRGDO� PHWDVWDVHV�� 1��� 3DOSDEOH� PRELOH�
LSVLODWHUDO� D[LOODU\� QRGHV��1��� 3DOSDEOH� IL[HG� QRGHV� LQ� WKH� LSVLODWHUDO� D[LOOD�� 1���
,QYROYHPHQW� RI� LSVLODWHUDO� VXSUD�LQIUDFODYLFXODU� D[LOODU\� QRGHV� RU� LQWHUQDO�
PDPPDU\�QRGHV�LQ�DGGLWLRQ�WR�LSVLODWHUDO�D[LOODU\�QRGHV��

)RU�S710�WKH�FODVVLILFDWLRQ�RI�QRGDO� LQYROYHPHQW� LV� DV� IROORZV��S1���1R�QRGDO�
LQYROYHPHQW��S1���PLFUR�RU�PDFURPHWDVWDVHV�LQ�����LSVLODWHUDO�D[LOODU�QRGHV��S1���
PHWDVWDVHV� LQ����� LSVLODWHUDO�D[LOODU�QRGHV��S1���0HWDVWDVHV� LQ����RU�PRUH�RI� WKH�
LSVLODWHUDO�D[LOODU�QRGHV��

0 0HWDVWDVHV��0���1R�FOLQLFDOO\�GHWHFWDEOH�PHWDVWDVHV��0���3UHVHQFH�RI�GLVWDQW�
PHWDVWDVHV�IRU�H[DPSOH�LQ�WKH�OXQJ��OLYHU�RU�ERQHV�������

7KH�WXPRXU�VWDJH�LV�DQ�LPSRUWDQW�SURJQRVWLF�IDFWRU�DQG�LV�XVHG�WR�GHWHUPLQH�ZKLFK�
WUHDWPHQW�WR�UHFRPPHQG������

6XUJHU\�

0RVW� SDWLHQWV� XQGHUJR� VXUJLFDO� LQWHUYHQWLRQ� LI� WKH� GLDJQRVWLF� SURFHVV� KDV�
FRQILUPHG� D� PDOLJQDQF\�� ,Q� VRPH� FDVHV� ZKHUH� WKH� WXPRXU� LV� H[WHQVLYH��
QHRDGMXYDQW� FKHPRWKHUDS\� FDQ� EH� GLVFXVVHG� WR� GRZQVL]H� WKH� WXPRXU� EHIRUH�
VXUJHU\��%HIRUH�FKHPRWKHUDS\� LV�DGPLQLVWHUHG�� LW� LV� LPSRUWDQW� WR�FROOHFW�D�ELRSV\�
IURP� WKH� WXPRXU� DQG� SHUIRUP� D[LOODU\� VWDJLQJ� EHIRUH� WKH� WUHDWPHQW� VLQFH� WKH�
WUHDWPHQW�FDQ�LQ�VRPH�FDVHV�HUDGLFDWH�WKH�WXPRXU�FRPSOHWHO\������

,I�WKH�WXPRXU�LV�UHODWLYHO\�VPDOO�������FP���XQLIRFDO��DQG�ZLWK�QR�SDOSDEOH�D[LOODU\�
QRGHV�� WKH� 0'7� FRQIHUHQFH� ZLOO� UHFRPPHQG� %&6�� VHQWLQHO� QRGH� ELRSV\� DQG�
DGMXYDQW� UDGLRWKHUDS\�� 7KH� UHFRPPHQGDWLRQ� LV� SUHVHQWHG� E\� WKH� VXUJHRQ� WR� WKH�
SDWLHQW�DQG�GLVFXVVHG�ZLWK�KHU��2Q�WKLV�YLVLW��WKH�VXUJHRQ�ZLOO�GHFLGH�ZKHWKHU�LW�LV�
SUHIHUDEOH� WR� XVH� VRPH� RWKHU� IRUP� RI� VXUJLFDO� LQWHUYHQWLRQ�� FRQVLGHULQJ� WKH�
SDWLHQW¶V� PHGLFDO� FRQGLWLRQ�� SHUVRQDO� SUHIHUHQFHV�� DQG� EUHDVW� DQG� ERG\�
FRQILJXUDWLRQ���

,Q�FDVHV�RI�D�QRQ�SDOSDEOH�WXPRXU��D�SUHRSHUDWLYH�LQGLFDWLRQ�RI�WKH�ORFDWLRQ�FDQ�EH�
PDGH�ZLWK�D�KRRN�ZLUH�SODFHG�VWHUHRWDFWLFDOO\��$QRWKHU�WHFKQLTXH�IRU�SUHRSHUDWLYH�
LQGLFDWLRQ�� ZKLFK� LV� QRW� XVHG� LQ� 0DOP|�� LV� FKDUFRDO� VXVSHQVLRQ�� 7KH� OLQH� RI�
LQFLVLRQ� LV� GHFLGHG� E\� WKH� DWWHQGLQJ� VXUJHRQ� DQG� WKH� WXPRXU� LV� H[FLVHG� ZLWK� D�
PDFURVFRSLF� PDUJLQ� RI� DERXW� RQH� FHQWLPHWUH�� ,Q� FDVHV� RI� D� QRQ�SDOSDEOH� PDVV��
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SHULRSHUDWLYH�PDPPRJUDSK\�RI� WKH�H[FLVHG� WLVVXH� LV� UHFRPPHQGHG� WR�PDNH� VXUH�
WKH�WXPRXU�LV�UHPRYHG��$FFRUGLQJ�WR�UHJLRQDO�JXLGHOLQHV��WKH�VXUJHRQ�RIWHQ�SODFHV�
PHWDOOLF� FOLSV� LQ� WKH� ZRXQG� FDYLW\� DIWHU� WKH� WXPRXU� KDV� EHHQ� UHPRYHG� WR� JXLGH�
SRVWRSHUDWLYH� UDGLRWKHUDS\� ����� 8VLQJ� WKH� WHFKQLTXH� WKDW� LQ� WKLV� WKHVLV� LV� FDOOHG�
³FRQYHQWLRQDO� %&6´�� WKH� UHPDLQLQJ� EUHDVW� WLVVXH� PD\� WKHQ� EH� PRELOLVHG� DW� WKH�
OHYHO� RI� 6FDUSD¶V� IDVFLD� DQG� WKH� SHFWRUDO� IDVFLD� WR� ILOO� WKH� FDYLW\� DQG� WR� DYRLG�
WHQVLRQ� ZKHQ� VXWXULQJ�� 'LIIHUHQW� PLQRU� 23%6� WHFKQLTXHV�� IRU� H[DPSOH�
UHSRVLWLRQLQJ� RI� WKH� QLSSOH�DUHROD� FRPSOH[� �1$&�� RU� XVDJH� RI� ORFDO� IODSV�� DUH�
LQFUHDVLQJO\�XVHG�DPRQJ�EUHDVW�VXUJHRQV�WR�REWDLQ�DQ�RSWLPDO�DHVWKHWLF�UHVXOW�������
,Q� 0DOP|�� ZKHQ� WKH� SDWLHQW� LV� HOLJLEOH� IRU� PRUH� DGYDQFHG� 23%6� WHFKQLTXHV��
SHUKDSV�ZLWK�D�FRQWUDODWHUDO�EUHDVW�UHGXFWLRQ�RU�D�SHUIRUDWRU�IODS��D�SODVWLF�VXUJHRQ�
LV�RIWHQ�LQYROYHG��

$IWHU�D�%&6�SURFHGXUH��WKH�UHPDLQLQJ�EUHDVW�WLVVXH�RI�WKH�FDQFHU�DIIHFWHG�EUHDVW�LV�
WUHDWHG�ZLWK�UDGLRWKHUDS\��DV�LW�KDV�EHHQ�VKRZQ�WR�UHGXFH�ORFR�UHJLRQDO�UHFXUUHQFH�
DQG�LQFUHDVH�VXUYLYDO�UDWHV�������

$�PDVWHFWRP\��L�H��UHPRYDO�RI�WKH�EUHDVW��LV�XVXDOO\�UHFRPPHQGHG�LI�WKH�WXPRXU�LV�
H[WHQVLYH� RU� PXOWLIRFDO�� 7KH� SURFHGXUH� LV� XQGHUWDNHQ� E\� H[FLVLRQ� RI� WKH� HQWLUH�
EUHDVW�WLVVXH�DW�WKH�OHYHO�RI�6FDUSD¶V�IDVFLD�DQG�RI�WKH�SHFWRUDO�IDVFLD��7KH�1$&�LV�
PRVW�RIWHQ�UHPRYHG��,I�WKH�UHFRQVWUXFWLRQ�SURFHGXUH�LV�LPPHGLDWH�DQG�WKH�SDWLHQW�
KDV� VPDOO� EUHDVW� YROXPHV�� D� SHUPDQHQW� LPSODQW� LV� PRVWO\� XVHG�� ,Q� PRUH�
YROXPLQRXV� EUHDVWV� DQG� LQ� GHOD\HG� UHFRQVWUXFWLRQ� SURFHGXUHV�� WLVVXH� H[SDQGHU�
LPSODQWV�DUH�RIWHQ�XVHG��,I�WKH�ZRPDQ�KDV�XQGHUJRQH�UDGLRWKHUDS\��UHFRQVWUXFWLRQ�
ZLWK� DXWRORJRXV� WLVVXH� PD\� EH� D� EHWWHU� RSWLRQ� WR� DYRLG� WKH� ULVN� RI� FDSVXODU�
FRQWUDFWXUH� DQG� D� ILUP� EUHDVW�� 'XULQJ� WKLV� SURFHGXUH�� WLVVXH� ZLWK� LQWDFW� EORRG�
VXSSO\��D�IODS��LV�PRYHG�IURP�D�GRQRU�VLWH�WR�WKH�FKHVW��3HGLFOHG�IODSV�LQFOXGH�WKH�
ODWLVVLPXV� GRUVL�� WKH� WKRUDFRGRUVDO� DUWHU\� SHUIRUDWRU�� DQG� WKH� ODWHUDO� LQWHUFRVWDO�
DUWHU\� SHUIRUDWRU� IODSV�� $Q� H[DPSOH� RI� IUHH� IODS� VXUJHU\� LV� WKH� GHHS� LQIHULRU�
HSLJDVWLF�SHUIRUDWRU�IODS������

+LVWRSDWKRORJ\��SURJQRVWLF�IDFWRUV�DQG�DGMXYDQW�WUHDWPHQW�

7KH�SRVWRSHUDWLYH�KLVWRSDWKRORJLFDO�DQDO\VLV�UHQGHUV�PXFK�LQIRUPDWLRQ�FRQFHUQLQJ�
WKH� SURJQRVLV� RI� WKH� LQGLYLGXDO� SDWLHQW� DQG� GHWHUPLQHV� WR� D� ODUJH� GHJUHH� ZKLFK�
DGMXYDQW� WUHDWPHQW� VKH� ZLOO� EH� UHFRPPHQGHG�� :KHQ� WKH� KLVWRSDWKRORJLFDO�
H[DPLQDWLRQ�RI� WKH�H[FLVHG� WXPRXU�DQG�EUHDVW� WLVVXH� LV�FRPSOHWH��D�SRVWRSHUDWLYH�
0'7�FRQIHUHQFH�LV�KHOG�WR�GLVFXVV�ZKLFK�DGMXYDQW�WUHDWPHQW�WKH�SDWLHQW�VKRXOG�EH�
RIIHUHG���

,I� WKHUH� LV� ³WXPRXU� RQ� LQN´�� L�H�� LI� WKHUH� DUH� WXPRXU� FHOOV� DW� WKH� PDUJLQ� RI� WKH�
H[FLVHG� WLVVXH�� DGGLWLRQDO� VXUJHU\� LV� XVXDOO\� UHFRPPHQGHG� ����� 6LQFH� '&,6� FDQ�
JURZ�ZLWK�VNLS�OHVLRQV��WKH�GLVWDQFH�IURP�'&,6�WXPRXU�FHOOV�WR�WKH�PDUJLQ�VKRXOG�



����

EH�JUHDWHU��$FFRUGLQJ�WR�WKH�6W�*DOOHQ�FRQVHQVXV�PHHWLQJ�LQ�������WKH�ORZHU�OLPLW�
VKRXOG�EH�VHW�DW���PP�������DQG�WKLV�LV�DOVR�UHFRPPHQGHG�LQ�WKH�6ZHGLVK�QDWLRQDO�
JXLGHOLQHV������

Sentinel nodes 
7KH�H[FLVHG�VHQWLQHO�QRGH��V�FDQ�EH�H[DPLQHG�SHULRSHUDWLYHO\�ZLWK�IUR]HQ�VHFWLRQV��
,I� PHWDVWDVHV� DUH� IRXQG�� WKH� D[LOODU\� FOHDUDQFH� FDQ� EH� SHUIRUPHG� LQ� WKH� VDPH�
VHVVLRQ��,I�QR�PDOLJQDQW�FHOOV�DUH�IRXQG��WKH�D[LOOD�LV� OHIW�ZLWKRXW�IXUWKHU�VXUJHU\��
7KH�H[FLVHG�QRGHV�DUH�WKHQ�WKRURXJKO\�H[DPLQHG�ZLWK�KLVWRSDWKRORJLFDO�DQDO\VHV��
6PDOO� PHWDVWDVHV� ��� �� PP��� VR�FDOOHG� PLFURPHWDVWDVHV�� FDQ� EH� PLVVHG� ZLWK� D�
IUR]HQ� VHFWLRQ� ����� $W� WKH� WLPH� RI� WKH� FXUUHQW� VWXG\�� PLFURPHWDVWDVHV� ZHUH� DOVR�
FRQVLGHUHG�WR�EH�DQ�LQGLFDWLRQ�IRU�D[LOODU\�FOHDUDQFH�LQ�DOO�FDVHV�������

Histological grade 
7KH�KLVWRORJLFDO�JUDGH�RI�WKH�WXPRXU�LV�GHWHUPLQHG�ZLWK�PLFURVFRSLF�DQDO\VLV�E\�D�
SDWKRORJLVW�� 7KH� PRVW� RIWHQ� XVHG� JUDGLQJ� V\VWHP� LV� WKH� 1RWWLQJKDP� +LVWRORJLF�
*UDGH� �1+*�� �DOVR� FDOOHG� WKH� (OVWRQ�(OOLV� PRGLILFDWLRQ� RI� 6FDUII�%ORRP�
5LFKDUGVRQ�� JUDGLQJ� V\VWHP�� LQ� ZKLFK� FHOO� GLIIHUHQWLDWLRQ�� SOHRPRUSKLVP� RI� WKH�
QXFOHXV� DQG�PLWRWLF� DFWLYLW\� DUH� JUDGHG��(DFK�RI� WKHVH� WKUHH� SDUDPHWHUV� DUH� WKHQ�
DVVHVVHG�DFFRUGLQJ�WR�VSHFLILF�LQVWUXFWLRQV�DQG�JLYHQ�D�JUDGH�LQ�WKH�UDQJH�RI������
7KH� GLIIHUHQW� JUDGHV� DUH� VXPPHG� WR� IRUP� D� WRWDO�� ZKLFK� WKHQ� FRUUHVSRQGV� WR� D�
VSHFLILF�1+*�JUDGH��WDEOH���������7R�GHWHUPLQH�WKH�KLVWRORJLFDO�JUDGH�RI�LQYDVLYH�
PDOLJQDQFLHV�FDQ�H[SRVH�GLIIHULQJ�SURJQRVHV�RI�ZRPHQ�ZLWK�WXPRXUV�RI�WKH�VDPH�
VWDJH�������

7DEOH����&RQYHUWLQJ�JXLGH��1+*�JUDGH�
7RWDO�JUDGH� 1+*�

���� ��

���� ��

���� ��

Molecular biomarkers 
,PPXQRKLVWRFKHPLVWU\� �,+&�� DQDO\VLV� RI� VSHFLILF� WUDLWV�� RU� ELRPDUNHUV�� RI� WKH�
WXPRXUV� LV� URXWLQHO\� SHUIRUPHG�� 'XULQJ� WKLV� DQDO\VLV�� SURWHLQV� RQ� WKH� FHOOV¶�
VXUIDFHV� DUH� GHWHFWHG� E\� WKH� XVH� RI� DQWLERGLHV� ELQGLQJ� WR� WKHLU� VSHFLILF� DQWLJHQV��
)RXU�ELRPDUNHUV� DUH� XVHG� LQ� FOLQLFDO� SUDFWLFH� WR� JXLGH� DGMXYDQW� WUHDWPHQW� DQG� WR�
HVWLPDWH�WKH�SURJQRVLV�IRU�DQ�LQGLYLGXDO�SDWLHQW��

5HFHSWRUV�IRU�RHVWURJHQ��(5��DQG�SURJHVWHURQH��3J5��RQ�WKH�VXUIDFH�RI�WKH�WXPRXU�
FHOOV� DUH� IRXQG� LQ� DSSUR[LPDWHO\� ������� RI� SDWLHQWV�� 7KH� SUHVHQFH� RI� WKHVH�
UHFHSWRUV� RQ� PRUH� WKDQ� ���� RI� WKH� WXPRXU� FHOOV� LQGLFDWHV� WKDW� WKH� SDWLHQW� FDQ�
EHQHILW�IURP�KRUPRQDO�WUHDWPHQW����������



� ���

7KH� KXPDQ� HSLGHUPDO� JURZWK� IDFWRU� UHFHSWRU� �+(5��� FDQ� EH� RYHUH[SUHVVHG� E\�
JHQH� DPSOLILFDWLRQ� LQ� EUHDVW� FDQFHU�PDOLJQDQFLHV�� 7KHVH� WXPRXUV� FDQ� EH� WUHDWHG�
ZLWK�DQWLERGLHV�WDUJHWLQJ�+(5���7KH�SURSRUWLRQ�RI�WXPRXUV�RYHUH[SUHVVLQJ�+(5��
GLIIHUV� EHWZHHQ� ��� WR� ���� EHWZHHQ� VWXGLHV�� +(5�� LV� URXWLQHO\� WHVWHG� ERWK� RQ�
SURWHLQ� OHYHO� ZLWK� ,+&� DQDO\VLV� DQG� RQ� JHQH� OHYHO� E\� IOXRUHVFHQW� LQ� VLWX�
K\EULGLVDWLRQ��),6+��������

$� IRXUWK� ELRPDUNHU� LV�.L�����ZKLFK� JLYHV� DQ� LQGLFDWLRQ� RI� KRZ� IDVW� WKH� WXPRXU�
FHOOV� GLYLGH�� ,W� LV� LQYHVWLJDWHG� WKURXJK� PLFURVFRSLF� DVVHVVPHQW� PDGH� E\� WKH�
SDWKRORJLVW�� .L���� LV� D� SURJQRVWLF� PDUNHU� LQ� ZKLFK� D� KLJKHU� SUROLIHUDWLRQ� LQGH[�
FRUUHODWHV�WR�ZRUVH�SURJQRVLV�������

Joining the dots 
7KH� SURJQRVLV� DQG� ZKLFK� DGMXYDQW� WUHDWPHQW� DQ� LQGLYLGXDO� SDWLHQW� VKRXOG� EH�
UHFRPPHQGHG�LV�D�UHVXOW�RI�WKH�VXP�RI�WKH�IDFWRUV�SUHVHQWHG�DERYH��$Q�H[DPSOH�RI�
KRZ�WKH�WXPRXUV�FDQ�EH�SURILOHG�DQG�VXEJURXSHG�LV�SUHVHQWHG�LQ�ILJXUH����

�

)LJXUH����6XEJURXSV�RI�EUHDVW�FDQFHU��$GDSWHG�IURP��QRW�SXEOLVKHG��RULJLQDO�E\�0�'��+HQULN�/LQGPDQ��
8SSVDOD�8QLYHUVLW\�+RVSLWDO��:LWK�SHUPLVVLRQ���
�

1DWLRQDO�6ZHGLVK�JXLGHOLQHV��ZLWK�FHUWDLQ�UHJLRQDO�DGDSWDWLRQV��DUH�DYDLODEOH�DW�WKH�
SRVWRSHUDWLYH� 0'7� FRQIHUHQFH� WR� JXLGH� LQGLYLGXDO� WUHDWPHQW� UHFRPPHQGDWLRQV�
FRQFHUQLQJ�DGMXYDQW�WUHDWPHQW���



����

)RU� H[DPSOH� ³WULSOH� QHJDWLYH´� WXPRXUV�� ZKLFK� ODFN� RYHUH[SUHVVLRQ� RI� (5�� 3J5��
DQG�+(5��� DQG� DUH�PRUH� IUHTXHQW� LQ�\RXQJHU�ZRPHQ�� LQGLFDWH�ZRUVH�SURJQRVLV��
$GMXYDQW� WUHDWPHQW� RSWLRQV� IRU� WKLV� W\SH� RI� EUHDVW� FDQFHU� KDYH� EHHQ� OLPLWHG� WR�
FKHPRWKHUDS\� ������ +RZHYHU�� QHZ� W\SHV� RI� LPPXQRWKHUDS\�� ZKLFK� XVHV� WKH�
SDWLHQW¶V�RZQ�LPPXQH�V\VWHP�WR�ILJKW�WXPRXU�FHOOV��DUH�HPHUJLQJ��7KLV�LV�D�UDSLGO\�
JURZLQJ�UHVHDUFK�DUHD�DQG�SURPLVLQJ�WULDOV�KDYH�EHHQ�XQGHUWDNHQ�IRU�ZRPHQ�ZLWK�
WULSOH�QHJDWLYH�EUHDVW�FDQFHU�����������



� ���

$HVWKHWLF�UHVXOW�DIWHU�EUHDVW�FRQVHUYLQJ�VXUJHU\��%&6��

$IWHU� WKLV� RXWOLQH� RI� KRZ�EUHDVW� FDQFHU� LV�PDQDJHG� LQ� WKH� FOLQLF�� WKLV� WKHVLV�ZLOO�
QRZ�IRFXV�RQ�%&6��+RZ�GRHV�WKH�VXUJHRQ�GHWHUPLQH�ZKLFK�VXUJLFDO�WHFKQLTXH�WR�
RIIHU� WKH� SDWLHQW"� :KHQ� VKRXOG� WKH� VXUJHRQ� LQVWHDG� RI� FRQYHQWLRQDO� %&6�
UHFRPPHQG� 23%6� RU� HYHQ� D� PDVWHFWRP\� ZLWK� RU� ZLWKRXW� UHFRQVWUXFWLRQ"�
,QFUHDVHG� NQRZOHGJH� RI� ZKLFK� IDFWRUV� DIIHFW� WKH� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW�
FRXOG�HQKDQFH�WKH�TXDOLW\�RI�SUHRSHUDWLYH�GHFLVLRQ�PDNLQJ�UHJDUGLQJ�WKH�VXUJLFDO�
DSSURDFK��

(YHQ� WKRXJK� WKH� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� LV� DQ� LPSRUWDQW� RXWFRPH�PHDVXUH�
IROORZLQJ�%&6�� WKHUH� LV� VWLOO� QR� JROG� VWDQGDUG� IRU� KRZ� WKH� HYDOXDWLRQ� VKRXOG� EH�
SHUIRUPHG�������

3DWLHQW�VHOI�HYDOXDWLRQ�

$VNLQJ�WKH�SDWLHQW�WR�HYDOXDWH�WKH�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�LV�SHUKDSV�WKH�PRVW�
LPSRUWDQW� PHWKRG�� VLQFH� LW� LV� WKH� ZRPDQ� KHUVHOI� ZKR� PXVW� OLYH� ZLWK� WKH�
SRVWRSHUDWLYH� UHVXOW��+RZHYHU�� D� ODUJH� QXPEHU�RI� IDFWRUV� FDQ� DIIHFW� WKH�SDWLHQWV¶�
UDWLQJV��VXFK�DV�KHU�H[SHFWDWLRQV��GHPRJUDSKLF�FKDUDFWHULVWLFV�������DQG�IXQFWLRQDO�
VWDWXV�������$V�VXFK�IDFWRUV�YDU\�EHWZHHQ�SRSXODWLRQV��VHOI�HYDOXDWLRQ�RI�DHVWKHWLF�
RXWFRPH�LV�GLIILFXOW�WR�FRPSDUH�EHWZHHQ�VWXGLHV��������

$QRWKHU�GLIILFXOW\�ZLWK�SDWLHQW�VHOI�HYDOXDWLRQ�LV�KRZ�LW�VKRXOG�EH�SHUIRUPHG��,I�D�
VXUJHRQ�DVNV�D�SDWLHQW�DW�D�IROORZ�XS�YLVLW�WR�JUDGH�WKH�DHVWKHWLF�UHVXOW��VKH�PLJKW�
IHHO� REOLJHG� WR� UDWH� WKH� UHVXOW� UDWKHU� KLJKO\�� WR� DYRLG� GLVDSSRLQWLQJ� WKH� VXUJHRQ�
������7KH� XVH� RI� TXHVWLRQQDLUHV��ZKLFK� HQDEOHV� SDWLHQWV� WR� UDWH� WKH� UHVXOWV� LQ� WKH�
FRPIRUW�RI�WKHLU�RZQ�KRPH��UHTXLUHV�RWKHU�PHWKRGRORJLFDO�FRQVLGHUDWLRQV��)LUVW�RI�
DOO�� QRW� DOO� ZRPHQ�ZLOO� UHWXUQ� WKH� TXHVWLRQQDLUH�� SRWHQWLDOO\� OHDGLQJ� WR� VHOHFWLRQ�
ELDV�������$UH�WKH�UHVSRQGHUV�PRUH�RU�OHVV�VDWLVILHG�WKDQ�WKH�QRQ�UHVSRQGHUV��L�H��LV�
WKH�VWXG\�VDPSOH�UHSUHVHQWDWLYH�RI�WKH�SRSXODWLRQ�LW�LV�LQWHQGHG�WR�VWXG\"�6HFRQGO\��
LW� LV� LPSRUWDQW� WR� XVH� D� TXHVWLRQQDLUH� WKDW� KDV� DSSURSULDWH� DQG� ZHOO�IRUPXODWHG�
TXHVWLRQV�� ZKLFK� WKH� SDWLHQWV� XQGHUVWDQG�� 6XFK� D� TXHVWLRQQDLUH� VKRXOG� DOVR� EH�
YDOLGDWHG� WR� HQVXUH� DGHTXDWH� UHOLDELOLW\� �WKH� UHVXOWV� VKRXOG� EH� UHSURGXFLEOH�� DQG�
YDOLGLW\��WKH�LQVWUXPHQW�VKRXOG�PHDVXUH�ZKDW�LW�LV�LQWHQGHG�WR�PHDVXUH���������

�
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3KRWR�SDQHO�HYDOXDWLRQ�

7KH�PHWKRG�RI�D�SDQHO�� LQFOXGLQJ�RQH�RU�VHYHUDO�SK\VLFLDQV��KHDOWK�FDUH�ZRUNHUV��
RU� OD\SHUVRQV�� HYDOXDWLQJ� WKH� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� KDV� EHHQ� IUHTXHQWO\�
XVHG�� 2IWHQ�� WKHUH� KDV� EHHQ� QR� SUHRSHUDWLYH� SKRWR� WR� FRPSDUH� ZLWK�� VR� WKH�
HYDOXDWLRQ� KDV� RIWHQ� EHHQ� PDGH� E\� FRQVLGHULQJ� DFKLHYHG� VLPLODULW\� WR� WKH�
FRQWUDODWHUDO�EUHDVW�����������

6WXGLHV� KDYH� VKRZQ� SRRU� DJUHHPHQW� EHWZHHQ� GLIIHUHQW� REVHUYHUV� ����� ����� ,Q�
³5HFRPPHQGDWLRQV� IRU� WKH� DHVWKHWLF� HYDOXDWLRQ� RI� EUHDVW� FDQFHU� FRQVHUYDWLYH�
WUHDWPHQW´��D�JURXS�RI�H[SHUWV�VWDWHG�WKDW�RQH�H[SHUW�DVVHVVRU�RI�DHVWKHWLF�UHVXOW�LV�
VXIILFLHQW� ������2WKHU�DXWKRUV�KDYH� UHFRPPHQGHG�KDYLQJ�VHYHUDO�DVVHVVRUV� LQ� WKH�
SDQHO�� VXFK� DV� 9ULHOLQJ� HW�� DO�� ZKR� SURSRVHG� D� SDQHO� FRPSULVLQJ� DW� OHDVW� ILYH�
SHUVRQV�������

,W� KDV� EHHQ� SURSRVHG� WKDW� D� SDQHO� RI� DVVHVVRUV�ZLWK� H[SHULHQFH� RI� EUHDVW� FDQFHU�
VXUJHU\� LV�SUHIHUDEOH��VLQFH�DJUHHPHQW�EHWZHHQ�LQH[SHULHQFHG�REVHUYHUV�KDV�EHHQ�
VKRZQ�WR�EH�LQIHULRU�������

&RPSXWHULVHG�DVVHVVPHQW�RI�SDWLHQW�SKRWRV�±�WKH�%&&7�FRUH�

7KH�VRIWZDUH�%&&7�FRUH��%UHDVW�&DQFHU�&RQVHUYDWLYH�7UHDWPHQW��FRVPHWLF�UHVXOW��
ZDV�FUHDWHG�E\�D�UHVHDUFK�JURXS�LQ�3RUWXJDO��7KH�ILUVW�SXEOLFDWLRQV�LQWURGXFLQJ�WKH�
VRIWZDUH�ZHUH� SXEOLVKHG� LQ� ����� ������ 7KH� DOJRULWKPV� RQ�ZKLFK� WKH� VRIWZDUH� LV�
EDVHG�ZHUH�SUHVHQWHG�DV� HDUO\� DV������ ������7KH�DLP�ZDV� WR�REWDLQ�DQ�REMHFWLYH�
HYDOXDWLRQ� WRRO� IRU� DHVWKHWLF� RXWFRPH� DIWHU� EUHDVW� VXUJHU\�� 7KH� %&&7�FRUH� LV� D�
VHPL�DXWRPDWLF� LQVWUXPHQW� LQ� ZKLFK� WKH� DVVHVVRU� ILUVW� PDQXDOO\� PDUNV� RXW� WKH�
MXJXODU�QRWFK�DQG�D�FDOLEUDWLRQ�PDUN��DV�ZHOO� DV� WKH�QLSSOHV�DQG�EUHDVW�FRQWRXUV��
7KHUHDIWHU��WKH�VRIWZDUH�HYDOXDWHV�WKH�SKRWR�DFFRUGLQJ�WR�D�VSHFLILF�DOJRULWKP��7KH�
HYDOXDWLRQ� LV� EDVHG� RQ� DV\PPHWU\�PHDVXUHPHQWV�� WKH� FRORXU� GLIIHUHQFH� EHWZHHQ�
WKH�EUHDVWV�DQG�VFDU�YLVLELOLW\��

&DOFXODWLRQV� RI� PHDVXUHG� GLVWDQFHV� LQ� WKH� SKRWRV� DUH� SHUIRUPHG� WR� IRUP� D�
V\PPHWU\� DVVHVVPHQW� �ILJXUH� ��� ZKLFK� LV� EDVHG� RQ� UHODWLYH� EUHDVW� UHWUDFWLRQ�
�%5$��� ORZHU�EUHDVW� FRQWRXU�GLIIHUHQFH� �/%&��� UHODWLYH�XSZDUG�QLSSOH� UHWUDFWLRQ�
�815��� UHODWLYH� EUHDVW� FRPSOLDQFH� HYDOXDWLRQ� �%&(��� L�H�� WKH�GLIIHUHQFH� EHWZHHQ�
QLSSOH� SRVLWLRQ� DQG� PDPPDU\� IROG�� EUHDVW� FRQWRXU� GLIIHUHQFH� �%&'��� UHODWLYH�
EUHDVW�DUHD�GLIIHUHQFH��%$'���DQG�EUHDVW�RYHUODS�GLIIHUHQFH��%2'����

�

�
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)LJXUH����0HDVXUHPHQWV�RI�V\PPHWU\�IURP�DUWLFOH�E\�&DUGRVR�HW�DO�������3ULQWHG�ZLWK�SHUPLVVLRQ��(OVHYLHU��
�

&RORXU� GLIIHUHQFH� LV� FDOFXODWHG� E\� UHPRYDO� RI� WKH� EDFNJURXQG�
�³IRUHJURXQG�EDFNJURXQG� VHJPHQWDWLRQ´�� DQG� WKHUHDIWHU� SHUIRUPLQJ� KLVWRJUDP�
HTXDOLVDWLRQ��L�H��D�SURFHVV�RI�FRQWUDVW�DGMXVWPHQW��6R�FDOOHG�5*%�YDOXHV��L�H��UHG��
JUHHQ�� DQG� EOXH� OLJKW� IXQFWLRQLQJ� DV� DGGLWLYH� FRORXUV� WR� IRUP� D� FRORXU� PRGHO��
UHSURGXFLQJ� YDULRXV� QXDQFHV� RI� FRORXU�� FDQ� EH� H[WUDFWHG� IURP� PRVW� W\SHV� RI�
SLFWXUHV��7KHVH�DUH� FRQYHUJHG� LQ� WKH� VRIWZDUH� LQWR�D� FRORXU�PRGHO�PRUH� VXLWDEOH�
IRU� FDOFXODWLRQ� RI� FRORXU� GLIIHUHQFH�� &RORXU� GLIIHUHQFHV� LQ� GLIIHUHQW� SDUWV� RI� WKH�
EUHDVWV� DUH� WKHQ� FRPSDUHG�� FDOFXODWLQJ� WKH� JOREDO� FRORXU� GLVVLPLODULW\� UDWH�� 6FDU�
YLVLELOLW\�� RQ� WKH� RWKHU� KDQG�� LV� DVVHVVHG� E\� H[DPLQLQJ� ORFDO� FRORXU� GLIIHUHQFHV�
������
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7KH�GHYHORSHUV�RI�WKH�VRIWZDUH�XVHG�WKH�'HOSKL�PHWKRG�WR�UHDFK�D�FRQVHQVXV�LQ�D�
V\VWHPDWLF� ZD\� FRQFHUQLQJ� KRZ� WKH� DHVWKHWLF� UHVXOW� VKRXOG� EH� FODVVLILHG��
³([FHOOHQW´�� ³*RRG´�� ³)DLU´�� RU� ³3RRU´�� ,Q� DOO�� ��� SK\VLFLDQV� IURP� ��� FRXQWULHV�
DVVHVVHG�SKRWRJUDSKV�RI����ZRPHQ�IURP�IRXU�DQJOHV��$IWHU�WKH�UHVXOWV�RI�WKH�ILUVW�
URXQG�ZHUH� FROOHFWHG�� WKH� DVVHVVRUV�ZHUH� DVNHG� WR� UHGR� WKH� DVVHVVPHQW�� EXW� QRZ�
ZLWK�SULRU�NQRZOHGJH�FRQFHUQLQJ�KRZ�RWKHUV�HYDOXDWHG�WKH�SKRWRV��&RQVHQVXV�RQ�
WKH�UHVXOWV�IRU�HDFK�SDWLHQW�ZDV�FRQVLGHUHG�WR�KDYH�EHHQ�REWDLQHG�ZKHQ�����RI�WKH�
DVVHVVPHQWV�ZHUH�HTXDO��,Q�WKHLU�VDPSOH�����ZHUH�FODVVLILHG�DV�H[FHOOHQW������DV�
JRRG������DV�IDLU��DQG�����DV�SRRU�������

2WKHU�PHWKRGV��

2WKHU�DWWHPSWV�WR�FUHDWH�PRUH�REMHFWLYH�HYDOXDWLRQ�WRROV�DUH�IRU�H[DPSOH�WKH�%UHDVW�
$QDO\VLQJ� 7RRO� �%$7�� VRIWZDUH�� ������ ZKLFK� ZDV� FRQVWUXFWHG� ZLWK� WKH� VDPH�
SXUSRVH� DV� WKH� %&&7�FRUH�� DQG� WKH� WKUHH�GLPHQVLRQDO� VXUIDFH� LPDJLQJ� ��'�6,���
ZKLFK�KDV�DWWUDFWHG�LQWHUHVW�LQ�WKH�ODVW�GHFDGH�IRU�LWV�SRWHQWLDO�SUHRSHUDWLYH�XVH�LQ�
VXUJLFDO�SODQQLQJ�DQG�WKH�SRVWRSHUDWLYH�HYDOXDWLRQ�SURFHVV������������

7LPLQJ�RI�HYDOXDWLRQ�

:KHQ�LV�WKH�RSWLPDO�WLPH�WR�HYDOXDWH�WKH�DHVWKHWLF�UHVXOW�DIWHU�EUHDVW�VXUJHU\"�7LPH�
VKRXOG� SDVV� LQ� RUGHU� WR� OHW� WKH� VFDUV� RI� VXUJHU\� PDWXUH� DQG� WKH� GLUHFW� HIIHFW� RI�
UDGLRWKHUDS\�ZHDU�RII�� �,PPLQN�HW��DO��VKRZHG�WKDW� WKH�HIIHFW�RI�UDGLRWKHUDS\�FDQ�
EH�RQ�JRLQJ�HYHQ�DIWHU�WKUHH�\HDUV�������+RZHYHU��RWKHUV��IRU�H[DPSOH�9ROGHUV�HW�
DO��HYDOXDWHG�WKH�DHVWKHWLF�UHVXOW�ZLWK�SDWLHQW��SDQHO��DQG�%&&7�FRUH�HYDOXDWLRQ�DW�
��� ��� ���� DQG� ���PRQWKV� DIWHU� VXUJHU\� DQG� VKRZHG� WKDW� QR� VLJQLILFDQW� GLIIHUHQFH�
ZDV�VHHQ�LQ�DHVWKHWLF�UHVXOWV�DIWHU����PRQWKV������+HQQLJV�HW�DO��HYDOXDWHG�SDWLHQWV�
XS� WR� VL[� \HDUV� DIWHU� %&6� DQG� QRWHG� QR� GLIIHUHQFH� ZLWK� LQFUHDVHG� WLPH� IURP�
VXUJHU\�LQ�WKH�%&&7�FRUH�UHVXOWV�RQ�D�JURXS�OHYHO�������,Q�WKH�³5HFRPPHQGDWLRQV�
IRU� WKH� HYDOXDWLRQ� RI� EUHDVW� FDQFHU� FRQVHUYDWLYH� WUHDWPHQW´�� D� IROORZ�XS� YLVLW� DW�
OHDVW�D�\HDU�DIWHU�UDGLRWKHUDS\�ZDV�UHFRPPHQGHG�LQ�RUGHU�WR�REWDLQ�DQ�LPSUHVVLRQ�
RI�WKH�ILQDO�DHVWKHWLF�UHVXOW��,W�ZDV�VWDWHG�WKDW�LGHDOO\��IROORZ�XS�YLVLWV�VKRXOG�DOVR�
EH�SHUIRUPHG�DIWHU�ILYH�DQG�WHQ�\HDUV�������

)DFWRUV�DIIHFWLQJ�WKH�DHVWKHWLF�RXWFRPH�DIWHU�FRQYHQWLRQDO�%&6�

6WXGLHV� RI� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOWV� KDYH� EHHQ� XQGHUWDNHQ� VLQFH� WKH�
LQWURGXFWLRQ�RI�%&6�LQ�FOLQLFDO�SUDFWLFH����������DQG�GXULQJ�WKRVH�ILUVW�GHFDGHV��LW�
ZDV� FRQILUPHG� WKDW�%&6�ZDV�QR�JXDUDQWHH�RI� DQ� DFFHSWDEOH� DHVWKHWLF� UHVXOW� �����
�����+RZHYHU��WHFKQLTXHV�RI�VXUJHU\�DQG�UDGLRWKHUDS\�KDYH�HYROYHG�JUHDWO\�VLQFH�
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WKHQ��$SDUW�IURP�LPSURYHG�VXUJLFDO�WHFKQLTXHV��DGYHUVH�HIIHFWV�RI�UDGLRWKHUDS\�RQ�
WKH� VNLQ� DQG� EUHDVW� WLVVXH� KDYH� GLPLQLVKHG� ZLWK� HQKDQFHG� SUHFLVLRQ� RI� WKH�
WUHDWPHQW�������

$�QXPEHU�RI�IDFWRUV�KDYH�SUHYLRXVO\�EHHQ�VKRZQ�WR�KDYH�D�SRWHQWLDO�HIIHFW�RQ�WKH�
SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�DIWHU�FRQYHQWLRQDO�%&6���

3DWLHQW�UHODWHG� IDFWRUV� VXFK� DV� DJH� DQG� ERG\� PDVV� LQGH[� �%0,�� DUH� SRWHQWLDO�
GHWHUPLQDQWV��+LJK� DJH� KDV� LQ� VRPH� VWXGLHV� ����� ����� EXW� QRW� LQ� RWKHUV� ����� �����
EHHQ� VKRZQ� WR� EH� DVVRFLDWHG� ZLWK� LQIHULRU� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW�� ,W� KDV�
EHHQ� SURSRVHG� WKDW� D� KLJKHU� UDWLR� RI� IDW� LQ� WKH� EUHDVW�� ZKLFK� LV� DVVRFLDWHG� ZLWK�
LQFUHDVLQJ�DJH��FRXOG�LPSDLU�WKH�KHDOLQJ�SURFHVV�DQG�WKXV�WKH�ILQDO�DHVWKHWLF�UHVXOW�
������ 2EHVLW\� KDV� EHHQ� DVVRFLDWHG� ZLWK� PRUH� SURQRXQFHG� SRVWRSHUDWLYH� EUHDVW�
DV\PPHWU\��������

7XPRXU�UHODWHG�IDFWRUV�VXFK�DV�WXPRXU�SRVLWLRQ�KDYH�DOVR�EHHQ�VKRZQ�WR�LQIOXHQFH�
WKH� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� ����� ����� &HQWUDO�� PHGLDO�� DQG� LQIHULRU� WXPRXU�
SRVLWLRQV�PD\�FDXVH�D�ZRUVH�DHVWKHWLF�UHVXOW�LI�WUHDWHG�ZLWK�FRQYHQWLRQDO�%&6�������
/DUJH� WXPRXU� VL]H� ����� DQG� KLJK� VSHFLPHQ� ZHLJKW� ����� ���� KDYH� DOVR� EHHQ�
DVVRFLDWHG�ZLWK�LQIHULRU�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW���

7KH�DERYH�PHQWLRQHG�VWXGLHV�KDYH�YDULHG�LQ�VDPSOH�VL]H�DQG�VWXG\�GHVLJQ��*LYHQ�
WKH�UDSLG�HYROYHPHQW�RI�EUHDVW�FDQFHU�WUHDWPHQW��PRUH�VWXGLHV�RI�DHVWKHWLF�RXWFRPH�
DUH�QHHGHG�WR�HVWDEOLVK�RSWLPLVHG�XS�WR�GDWH�JXLGHOLQHV��

�

� �
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6NLQ�VHQVLWLYLW\�LQ�WKH�RSHUDWHG�EUHDVW�

$SDUW� IURP� REWDLQLQJ� DQ� RSWLPDO� DHVWKHWLF� UHVXOW�� DQRWKHU� DLP� ZLWK� %&7� LV� WR�
SUHVHUYH� WKH� IXQFWLRQ� RI� WKH� EUHDVW�� VXFK� DV� VNLQ� VHQVLWLYLW\�� 6NLQ� VHQVLWLYLW\� LV�
LPSRUWDQW�IRU�DVSHFWV�RI�+54R/��VXFK�DV�SV\FKRVRFLDO�DQG�VH[XDO�ZHOO�EHLQJ������
�����

%UHDVW�VXUJHU\�DIIHFWV�VNLQ�VHQVLWLYLW\�LQ�GLIIHUHQW�ZD\V�GHSHQGLQJ�RQ�WKH�W\SH�RI�
VXUJLFDO�SURFHGXUH��)RU�H[DPSOH��D�EUHDVW�UHGXFWLRQ�DV�WUHDWPHQW�IRU�PDFURPDVWLD��
ZKLFK�RIWHQ� LPSDLUV� WKH� VNLQ� VHQVLWLYLW\�RI� WKH�RSHUDWHG�EUHDVW� ������KDV� LQ� VRPH�
FDVHV� EHHQ� VKRZQ� WR� LPSURYH� VNLQ� VHQVLWLYLW\� LQ�ZRPHQ�ZLWK� YHU\� ODUJH� EUHDVWV�
����������6NLQ�VHQVLWLYLW\�DIWHU�D�PDVWHFWRP\��ZLWK�RU�ZLWKRXW� UHFRQVWUXFWLRQ��KDV�
EHHQ�VKRZQ�WR�EH�VLJQLILFDQWO\�LPSDLUHG�����������EXW�WR�ZKDW�H[WHQW�YDULHV�JUHDWO\�
EHWZHHQ� SDWLHQWV� DQG� WLPH� VLQFH� RSHUDWLRQ� ����� ����� 7KH� FDSDFLW\� IRU� QHUYH�
UHJHQHUDWLRQ� LV� GHSHQGHQW� RQ� GLIIHUHQW� IDFWRUV�� VXFK� DV� SDWLHQW� DJH� DQG� GLVWDQFH�
IURP�WKH�QHUYH�FHOO�ERG\�WR�WKH�VLWH�RI�QHUYH�LQMXU\�������

6WXGLHV� IRFXVLQJ� RQ� VNLQ� VHQVLWLYLW\� DIWHU� %&7� DUH� VFDUFH� ����� DQG� VWXGLHV�
LQYHVWLJDWLQJ� ULVN� IDFWRUV� IRU� LPSDLUHG� VNLQ� VHQVLWLYLW\� DIWHU� %&7� DUH� ODFNLQJ��
3RWHQWLDO�IDFWRUV�DIIHFWLQJ�VNLQ�VHQVLWLYLW\�DIWHU�%&7��EDVHG�RQ�UHVHDUFK�FRQGXFWHG�
LQ�RWKHU�VWXG\�SRSXODWLRQV��DUH�IRU�H[DPSOH�SDWLHQW�DJH������DQG�UDGLRWKHUDS\�������
,W� LV� SRVVLEOH� WKDW� 23%6�� ZKLFK� RIWHQ� LQFOXGHV� PRUH� H[WHQVLYH� WLVVXH� H[FLVLRQ��
FRXOG�LPSDLU�VNLQ�VHQVLWLYLW\�IXUWKHU��$V�WKHVH�WHFKQLTXHV�DUH�LQFUHDVLQJO\�XVHG��LW�
LV� LPSRUWDQW� WR� DVVHVV� WKH� HIIHFW� RQ� SRVWRSHUDWLYH� VNLQ� VHQVLWLYLW\� WR� PDNH� LW�
SRVVLEOH� WR� JLYH� WKH� SDWLHQW� DGHTXDWH� SUHRSHUDWLYH� LQIRUPDWLRQ� LQ� WKH� GHFLVLRQ�
PDNLQJ�SURFHVV�UHJDUGLQJ�VXUJLFDO�PHWKRG��

(YDOXDWLRQ�RI�VNLQ�VHQVLWLYLW\�

3DWLHQW� VHOI�HYDOXDWLRQ� LV� DQ� RIWHQ�XVHG�PHWKRG� WR� VWXG\� VNLQ� VHQVLWLYLW\� ����� ����
����� 7KH� TXHVWLRQQDLUHV� KDYH� PRVW� RIWHQ� EHHQ� VWXG\�VSHFLILF� DQG� FRPSULVHG�
GLIIHUHQW� VHWV� RI� TXHVWLRQV� ZLWK� GLIIHUHQW� UDWLQJ� VFDOHV�� ,VVXHV� LQKHUHQW� LQ� WKLV�
PHWKRG� KDYH� EHHQ� GLVFXVVHG� SUHYLRXVO\� �SDJH� ����� 7KH� SDWLHQWV¶� VXEMHFWLYH�
H[SHULHQFH� FRXOG� EH� LQIOXHQFHG� E\� RWKHU� IDFWRUV�� VXFK� DV� KHU� H[SHFWDWLRQV� DQG�
GHPRJUDSKLF�FKDUDFWHULVWLFV��������

2WKHU�PHWKRGV�WR�HYDOXDWH�VNLQ�VHQVLWLYLW\�LQ�D�PRUH�REMHFWLYH�ZD\�FDQ�WHVW�YDULRXV�
IXQFWLRQV�RI�VHQVLWLYLW\��,Q�WKH�VNLQ��GLIIHUHQW�W\SHV�RI�UHFHSWRUV�UHDFW�WR�GLYHUJHQW�
W\SHV� RI� VWLPXOL��$IWHU� EHLQJ� DFWLYDWHG�� WKH� UHFHSWRUV� WUDQVPLW� WKH� VLJQDO� WKURXJK�
DIIHUHQW� QHXURQV� WR� WKH� EUDLQ� IRU� SURFHVVLQJ�� &XWDQHRXV� PHFKDQRUHFHSWRUV� DUH�
GLYLGHG�LQWR�ORZ��DQG�KLJK�WKUHVKROG�UHFHSWRUV��EDVHG�RQ�KRZ�WKH\�UHDFW�WR�KDUPIXO�
VWLPXOL� ������ 7KH� VLJQDO� LV� UHOD\HG� WKURXJK� QHXURQV� RI� GLIIHUHQW� ZLGWK�� ZLWK�
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GLIIHUHQW� OHYHOV� RI� P\HOLQDWLRQ�� ZKLFK� FDXVH� WKHP� WR� FRQGXFW� ZLWK� GLIIHUHQW�
YHORFLW\��/DUJH�$ȕ�ILEUHV�UDSLGO\�UHVSRQG�WR�WRXFK�DQG�DUH�RIWHQ�WHVWHG�LQ�D�FOLQLFDO�
VHWWLQJ��IRU�H[DPSOH�E\�H[DPLQLQJ�WKH�SDWLHQW¶V�DELOLW\�WR�GHWHFW�YLEUDWLRQ��XVLQJ�D�
YLEUDWLRQ� IRUN��� E\� D� VKDUS� DQG� EOXQW� SLQ� WHVW�� DQG� E\� WZR�SRLQW� GLVFULPLQDWLRQ���
6ORZHU�QHXURQV��QDPHO\�$į�DQG�&�ILEUHV��DUH�PRUH�IUHTXHQWO\�RFFXUULQJ�LQ�WKH�VNLQ�
DQG�UHDFW� WR�PHFKDQLFDO�RU� WKHUPDO�QR[LRXV�VWLPXOL��7KHVH�FDQ�EH�HYDOXDWHG�ZLWK�
TXDQWLWDWLYH�VHQVRU\� WHVWLQJ��467���ZKLFK�FDQ� WHVW� WDFWLOH�DQG�WKHUPDO�VHQVLWLYLW\��
,Q�VNLQ�ELRSVLHV��HSLWKHOLDO�QHUYH�ILEUH�GHQVLW\�FDQ�EH� LQYHVWLJDWHG�DQG�VHQVLWLYLW\�
FDQ�DOVR�EH�HYDOXDWHG�E\�VRPDWRVHQVRU\�HYRNHG�SRWHQWLDOV�ZLWK�QHXURSK\VLRORJLFDO�
UHFRUGLQJV�������

� �
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6KDUHG�GHFLVLRQ�PDNLQJ�

6KDUHG�GHFLVLRQ�PDNLQJ�LV�WRGD\�VHHQ�LQ�FRXQWULHV�ZRUOGZLGH�DV�DQ�LPSRUWDQW�SDUW�
RI� SDWLHQW�FHQWUHG� FDQFHU� FDUH� ���� ����� $� SDWLHQW¶V� ULJKW� WR� EH� LQYROYHG� LQ� WKH�
GHFLVLRQ�PDNLQJ� SURFHVV� UHJDUGLQJ� KLV� RU� KHU�PHGLFDO� WUHDWPHQW� KDV� DOVR� JDLQHG�
LQFUHDVHG�LQWHUHVW�LQ�6ZHGHQ��,Q�������D�QHZ�ODZ�FDPH�LQWR�HIIHFW��ZKLFK�VRXJKW�WR�
PRUH� FOHDUO\� DVVHUW� WKDW� D� SDWLHQW� KDV� D� ULJKW� WR� UHFHLYH� DGHTXDWH� LQIRUPDWLRQ�
UHJDUGLQJ� GLIIHUHQW� WUHDWPHQW� DOWHUQDWLYHV� DQG� WR� EH� LQYROYHG� LQ� WKH� GHFLVLRQ�
PDNLQJ�SURFHVV�DV�PXFK�DV�SRVVLEOH��LI�WKLV�LV�ZKDW�WKH�SDWLHQW�ZDQWV��������7ZR�
RWKHU� RSSRVLQJ� DSSURDFKHV� KDYH� EHHQ� GHVFULEHG� IRU� WKH� FRPPXQLFDWLRQ� EHWZHHQ�
SK\VLFLDQV�DQG�SDWLHQWV��QDPHO\�³GRFWRU�GLUHFWHG´�DQG�³SDWLHQW�GLUHFWHG´�PRGHOV��
,Q�WKH�H[WUHPHV�RI�WKHVH�PRGHOV��HLWKHU�WKH�GRFWRU�RU�WKH�SDWLHQW��UHVSHFWLYHO\��LV�WKH�
GRPLQDQW�SDUW\�DQG�WKH�GHFLVLRQ�PDNHU��������

6WXGLHV�KDYH�VKRZQ�WKDW�6'0�PD\�KDYH�D�SRVLWLYH�LPSDFW�RQ�DIIHFWLYH�FRJQLWLYH�
RXWFRPHV� ������� VXFK� DV� LQFUHDVHG� SDWLHQW� VDWLVIDFWLRQ� ����� ����� DQG� GHFUHDVHG�
GHFLVLRQ� UHJUHW� ������� )RU� SDWLHQWV�ZLWK� GLIIHUHQW�PHGLFDO� FRQGLWLRQV�� 6'0�PD\�
KDYH�GLIIHUHQW�LPSOLFDWLRQV�DQG�HIIHFWV��)RU�SDWLHQWV�ZLWK�FKURQLF�LOOQHVVHV��VXFK�DV�
DVWKPD� RU� GLDEHWHV�� 6'0� LV� SURSRVHG� WR� LQFUHDVH� WKH� SDWLHQWV¶� XQGHUVWDQGLQJ� RI�
WKHLU� FRQGLWLRQ� DQG� WKH� SRWHQWLDO� SRVLWLYH� HIIHFWV� RI� UHFRPPHQGHG� WUHDWPHQW�� ,W�
FRXOG�WKXV�LQFUHDVH�SDWLHQW�FRPSOLDQFH�DQG�OHDG�WR�LPSURYHG�KHDOWK��,Q�DFXWH�FDUH�
VLWXDWLRQV��VXFK�DV�LQ�WKH�HPHUJHQF\�URRP��6'0�LV�RIWHQ�QRW�DV�UHOHYDQW���������

)RU� FDQFHU� SDWLHQWV�� WKH� VLWXDWLRQ� FRXOG� EH� GHVFULEHG� DV� VRPHZKHUH� EHWZHHQ�
FKURQLF�DQG�DFXWH��7R�UHFHLYH�D�GLDJQRVLV�RI�FDQFHU�LV�RIWHQ�YHU\�SV\FKRORJLFDOO\�
FKDOOHQJLQJ� IRU� WKH� SDWLHQW� ������� 6KH� PD\� QRW� EH� VXVFHSWLEOH� WR� LQIRUPDWLRQ�
UHJDUGLQJ�GLIIHUHQW�WUHDWPHQW�RSWLRQV�RU�PD\�QRW�EH�LQ�D�SRVLWLRQ�WR�WDNH�DQ�DFWLYH�
UROH�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�UHJDUGLQJ�FDQFHU�WUHDWPHQW��,Q�������6ZHGLVK�
RQFRORJLVWV� *OLPHOLXV� DQG� &DYDOOL�%M|UNPDQ� GHVFULEHG� LQ� DQ� HGLWRULDO� LQ� $FWD�
2QFRORJLFD�KRZ�DQ�DPELWLRQ�WR�LQYROYH�WKH�SDWLHQW�LQ�GLIILFXOW�WUHDWPHQW�RSWLRQV�LV�
HVSHFLDOO\�VRXJKW� LQ�FDQFHU�FDUH��VLQFH�VHYHUDO�RQFRORJLFDO� WKHUDSLHV�DUH�FRPSOH[�
DQG� PD\� FDXVH� DGYHUVH� HIIHFWV� WR� ZKLFK� WKH� SDWLHQW¶V� LQGLYLGXDO� UHVSRQVH� LV�
GLIILFXOW�WR�IRUHVHH��,W�LV�WKXV�LPSRUWDQW�IRU�WKH�SK\VLFLDQ�WR�DFNQRZOHGJH�GLIIHUHQW�
SDWLHQWV¶� LQGLYLGXDO� SUHIHUHQFHV� DQG� SULRULWLHV�� +RZHYHU�� WKH\� QRWHG� WKDW� VRPH�
SDWLHQWV� QHHG�PRUH� WLPH� WKDQ� LV� DYDLODEOH� WR� FRQWHPSODWH� RSWLRQV� DQG� WKDW� VRPH�
VLPSO\�UHVSRQG�WKDW�WKH�GHFLVLRQ�VKRXOG�EH�WKH�GRFWRU¶V��������,W�LV�WKXV�QRW�DOZD\V�
HDV\�RU�HYHQ�SRVVLEOH�WR�DFKLHYH�6'0��

,Q�������)ULVHOO�HW��DO��SUHVHQWHG�D�6ZHGLVK�QDWLRQDO�VWXG\�LQ�ZKLFK�WKH�HIIHFWV�RI�
GLIIHUHQW� OHYHOV� RI� SDWLHQW� SDUWLFLSDWLRQ� ZHUH� YLVLEOH�� 7KH� DXWKRUV� LQYHVWLJDWHG�
UHJLRQDO� GLIIHUHQFHV� UHJDUGLQJ� WKH� IUHTXHQF\� RI� EUHDVW� UHFRQVWUXFWLRQ� SURFHGXUHV�
SHUIRUPHG� LPPHGLDWHO\� DIWHU� EUHDVW� FDQFHU� VXUJHU\�� ,Q� WKHLU� PDWHULDO�� WKH�
GLIIHUHQFHV�EHWZHHQ�UHJLRQV�FRXOG�QRW�EH�H[SODLQHG�E\�SDWLHQW�RU� WXPRXU�IDFWRUV��
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EXW�ZHUH�VKRZQ�WR�EH�DVVRFLDWHG�ZLWK�OHYHOV�RI�SDWLHQW�LQYROYHPHQW�LQ�WKH�GHFLVLRQ�
PDNLQJ�SURFHVV�DQG�ZLWK�GLIIHUHQFHV�LQ�LQIRUPDWLRQ�UHFHLYHG�E\�SDWLHQWV���������

)RU� WKH� WUHDWPHQW� RI� VPDOO� WXPRXU� OHVLRQV�� WKH� %&7� DQG� PDVWHFWRP\� WUHDWPHQW�
RSWLRQV� DUH� FRQVLGHUHG� HTXDOO\� VDIH� IURP� DQ� RQFRORJLFDO� SRLQW� RI� YLHZ� ������
.QRZOHGJH�RI�KRZ�6ZHGLVK�ZRPHQ�LQ�WKLV�VLWXDWLRQ�SHUFHLYH�WKH�RSSRUWXQLW\�IRU�
6'0�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�UHJDUGLQJ�VXUJLFDO�WUHDWPHQW�LV�OLPLWHG��
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+HDOWK�UHODWHG�TXDOLW\�RI�OLIH��

+HDOWK�UHODWHG� TXDOLW\� RI� OLIH� KDV� JDLQHG� LQFUHDVHG� LQWHUHVW� LQ� WKH� UHVHDUFK�
FRPPXQLW\� DQG� DPRQJ� PHGLFDO� SUDFWLWLRQHUV� DV� PRUH� PHGLFDO� WUHDWPHQWV� KDYH�
HYROYHG�� :KHQ� DGYDQFHG� WUHDWPHQWV� FDQ� SURORQJ� WKH� OLYHV� RI� SDWLHQWV�� LW� LV�
LPSRUWDQW�WR�HYDOXDWH�WKH�TXDOLW\�RI�WKLV�H[WUD�WLPH��������7KH�GHILQLWLRQ�RI�+54R/�
LV��DFFRUGLQJ�WR�WKH�&HQWUHV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��8�6��'HSDUWPHQW�
RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��DQ�LQGLYLGXDO¶V�RU�D�JURXS¶V�SHUFHLYHG�SK\VLFDO�DQG�
PHQWDO�KHDOWK�RYHU�WLPH��������

6HYHUDO� IDFWRUV� DIIHFWLQJ� GLIIHUHQW� DVSHFWV� RI� +54R/� KDYH� EHHQ� LGHQWLILHG� LQ�
ZRPHQ� GLDJQRVHG� DQG� WUHDWHG� IRU� EUHDVW� FDQFHU�� $JH� LV� DQ� LPSRUWDQW� IDFWRU�
UHSRUWHG�E\�VHYHUDO�VWXGLHV��6RPH�VWXGLHV�LQGLFDWH�WKDW�\RXQJHU�ZRPHQ�VXIIHU�IURP�
KLJKHU�OHYHOV�RI�DQ[LHW\�DQG�IHDU�RI�UHFXUUHQFH��������ZKHUHDV�RWKHU�VWXGLHV�UHSRUW�
EHWWHU�+54R/� UDWLQJV� DPRQJ� \RXQJHU�ZRPHQ� ������ ������ 7LPH� VLQFH� WUHDWPHQW�
������DQG�W\SH�RI� WUHDWPHQW�KDYH�DOVR�EHHQ�VKRZQ�WR�EH�DVVRFLDWHG�ZLWK�+54R/�
�������2WKHU�IDFWRUV�WKDW�LQIOXHQFH�TXDOLW\�RI�OLIH��QRW�RQO\�IRU�SDWLHQWV�ZLWK�EUHDVW�
FDQFHU��DUH�IRU�H[DPSOH�HGXFDWLRQDO�OHYHO��KRXVHKROG�LQFRPH��������RFFXSDWLRQ�DQG�
PDULWDO�VWDWXV��������

+HDOWK�UHODWHG� TXDOLW\� RI� OLIH� FDQ� EH� TXDQWLILHG� ZLWK� SDWLHQW� UHSRUWHG� RXWFRPH�
PHDVXUHV��3520V���L�H��VWDQGDUGLVHG�TXHVWLRQQDLUHV�LQWHQGHG�WR�GHWHFW�WKH�LPSDFW�
RI�D� VXUJLFDO�SURFHGXUH�RQ�D�SDWLHQW¶V�JHQHUDO�ZHOO�EHLQJ��$�3520�VKRXOG�KDYH�
DGHTXDWH� UHOLDELOLW\� DQG� YDOLGLW\��2IWHQ�� VR�FDOOHG� JHQHULF� LQVWUXPHQWV� KDYH� EHHQ�
XVHG��IRU�H[DPSOH�WKH�6KRUW�)RUP�����������*HQHULF�LQVWUXPHQWV�PD\�EH�YDOLGDWHG�
DQG� UHOLDEOH�� EXW� DUH� QRW� GHVLJQHG� WR� HYDOXDWH� WKH� LPSDFW� RI� D� VSHFLILF� W\SH� RI�
LQWHUYHQWLRQ��������

7KH�%UHDVW�4��TXHVWLRQQDLUH��

)RU�WKH�HYDOXDWLRQ�RI�+54R/�DIWHU�EUHDVW�VXUJHU\��'UV�3XVLF��.ODVVHQ��DQG�&DQR��
LQ�FRRSHUDWLRQ�ZLWK�0HPRULDO�6ORDQ�.HWWHULQJ�&DQFHU�&HQWUH�DQG� WKH�8QLYHUVLW\�
RI� %ULWLVK� &RORPELD�� GHYHORSHG� WKH� %UHDVW�4��� $FFRUGLQJ� WR� WKH� OLWHUDWXUH�� WKH�
%UHDVW�4�� ZDV� FRQVWUXFWHG� E\� ILUVW� FUHDWLQJ� D� FRQFHSWXDO� IUDPHZRUN� E\�
LQWHUYLHZLQJ� SDWLHQWV� ZKR� KDG� XQGHUJRQH� GLIIHUHQW� W\SHV� RI� EUHDVW� VXUJHU\��
4XHVWLRQQDLUHV��%UHDVW�4��PRGXOHV��ZHUH�ILUVW�GHYHORSHG�IRU�EUHDVW�DXJPHQWDWLRQ��

������������������������������������������������������
��&RS\ULJKW�QRWLFH��³0HPRULDO�6ORDQ�.HWWHULQJ�&DQFHU�&HQWHU�DQG�WKH�8QLYHUVLW\�RI�%ULWLVK�
&ROXPELD��������$OO�ULJKWV�UHVHUYHG´��

&RQWDFW�LQIRUPDWLRQ�DQG�SHUPLVVLRQ�WR�XVH��0$3,�5HVHDUFK�7UXVW��/\RQ��)UDQFH��(�PDLO��
352LQIRUPDWLRQ#PDSL�WUXVW�RUJ�±�,QWHUQHW��ZZZ�SURTROLG�RUJ��



� ���

UHGXFWLRQ� DQG� UHFRQVWUXFWLRQ�� 6L[� GRPDLQV� ZHUH� FUHDWHG�� ³6DWLVIDFWLRQ� ZLWK�
EUHDVWV´��³6DWLVIDFWLRQ�ZLWK�RYHUDOO�RXWFRPH´��³3V\FKRVRFLDO�ZHOO�EHLQJ´��³6H[XDO�
ZHOO�EHLQJ´��³3K\VLFDO�ZHOO�EHLQJ´��DQG�³6DWLVIDFWLRQ�ZLWK�FDUH´��ILJXUH������

�

�
)LJXUH����%UHDVW�4��FRQFHSWXDO�IUDPHZRUN��)URP�DUWLFOH�E\�3XVLF�HW�DO��������3ULQWHG�ZLWK�SHUPLVVLRQ�
�:ROWHUV�.OXZHU�+HDOWK��,QF���
�

7KH�LQWHUYLHZV�ZHUH�DQDO\VHG�LQ�D�TXDOLWDWLYH�PDQQHU�WR�JHQHUDWH�LWHPV��TXHVWLRQV��
IRU� WKH� GLIIHUHQW� GRPDLQV�� 2WKHU� LVVXHV� WKDW� KDG� EHHQ� LQFOXGHG� LQ� SUHYLRXV�
LQVWUXPHQWV� DQG� DVSHFWV� GHHPHG� LPSRUWDQW� E\� SK\VLFLDQV�� QXUVHV�� DQG�
SV\FKRORJLVWV� ZHUH� DGGHG�� 'UDIWV� RI� WKH� QHZ� TXHVWLRQQDLUH� LQFOXGLQJ� DOO� LWHPV�
ZHUH� UHYLHZHG� E\� IRFXV� JURXSV� RI� SDWLHQWV� DQG� DOVR� E\� H[SHUWV�� 7KH� PRGLILHG�
GUDIWV� ZHUH� FKHFNHG� IRU� UHDGDELOLW\� DQG� FRPSUHKHQVLRQ� RI� WKH� TXHVWLRQV� E\� WKH�
SDWLHQWV�ZDV�HQVXUHG��7KH�TXHVWLRQQDLUH�ZDV�WKHQ�VHQW�WR�PRUH�WKDQ������ZRPHQ��
4XHVWLRQQDLUHV� WKDW� ZHUH� DQVZHUHG� DQG� UHWXUQHG� ZHUH� DQDO\VHG� ZLWK� WUDGLWLRQDO�
SV\FKRPHWULF�PHWKRGV�WR�DVFHUWDLQ�DFFHSWDELOLW\��UHOLDELOLW\�DQG�YDOLGLW\���������

7UDGLWLRQDO�SV\FKRPHWULF�PHWKRGV�DUH�EDVHG�RQ�&ODVVLFDO�7HVW�7KHRU\��7KLV�WKHRU\�
LV�EXLOW�RQ�D�VHULHV�RI�DVVXPSWLRQV��RI�ZKLFK�RQH�LV�WKDW�IRU�D�VSHFLILF�TXHVWLRQ�WKHUH�
LV�DQ�³REVHUYHG´�VFRUH��D�³WUXH´��DQG�DQ�³HUURU´�VFRUH��DQG�WKDW�WKH�³WUXH´�VFRUH�LV�
WKH�VXP�RI�WKH�³REVHUYHG´�DQG�WKH�³HUURU´�VFRUH��$�VHFRQG�DVVXPSWLRQ�LV�WKDW�ZKHQ�
D�TXHVWLRQ�LV�SRVHG�WR�D�SHUVRQ�VHYHUDO� WLPHV�� WKH�³WUXH´�VFRUH�LV� WKH�PHDQ�RI�WKH�
³REVHUYHG´�VFRUHV��7KH�WKHRU\�LV�DOVR�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�³HUURU´�VFRUHV�
DUH�QRW�FRUUHODWHG�WR�HDFK�RWKHU�RU�WR�WKH�³WUXH´�VFRUH��7KH�DVVXPSWLRQV�SRVWXODWHG�
LQ�WKH�&ODVVLFDO�7HVW�7KHRU\�FDQQRW�EH�YHULILHG��VLQFH�LW�LV�QRW�SRVVLEOH�WR�PHDVXUH�
HLWKHU� WKH� ³WUXH´�� RU� WKH� ³HUURU´� VFDOHV�� ,Q� RUGHU� WR� RYHUFRPH� WKHVH� OLPLWDWLRQV��
QHZHU�PHWKRGV�KDYH�EHHQ�GHYHORSHG�ZKLFK�DUH�EDVHG�RQ�PDWKHPDWLFDO�PRGHOV�WKDW�
FDQ�EH�PRUH�WKRURXJKO\�WHVWHG��������



����

,Q� WKH�GHYHORSPHQW�RI� WKH�%UHDVW�4��� WKH�5DVFK�PDWKHPDWLFDO�DQDO\VLV�ZDV�XVHG�
�������2QH�DLP�ZKHQ�XVLQJ�WKH�5DVFK�PHWKRG�LV�WR�SURGXFH�OLQHDULW\�LQ�WKH�UHVXOWV��
L�H�� WKH� XQLWV� RI� PHDVXUHPHQW� DUH� WKH� VDPH� DFURVV� WKH� FRQWLQXXP� RI� WKH� VFDOH��
$QRWKHU�DLP�LV�WR�PDNH�WKH�RXWFRPH�DSSOLFDEOH�WR�D�ODUJHU�SRSXODWLRQ�DQG�QRW�MXVW�
WR�WKH�VDPSOH�IURP�ZKLFK�LW�ZDV�FRQVWUXFWHG�������������

$�JURXS�RI�ZRPHQ�ZHUH�DVNHG� WR�FRPSOHWH� WKH�TXHVWLRQQDLUH� WZLFH��ZLWK�D� WZR�
ZHHN�LQWHUYDO��WR�LQYHVWLJDWH�WHVW�UHWHVW�UHOLDELOLW\��7KH�ILQDO�YHUVLRQ�ZDV�PDLOHG�WR�
D� JURXS� RI� SDWLHQWV�� ZKR� ZHUH� WKHUHDIWHU� LQWHUYLHZHG� WR� DVFHUWDLQ� WKHLU�
XQGHUVWDQGLQJ�RI�WKH�TXHVWLRQV��WKDW�WKH�TXHVWLRQV�ZHUH�DFFHSWDEOH�WR�WKHP��DQG�WR�
LQYHVWLJDWH� WKH� WLPH� UHTXLUHG� WR� FRPSOHWH� WKH� TXHVWLRQQDLUH� ������� )XUWKHU�
YDOLGDWLRQ�RI�WKH�%UHDVW�4��KDV�VLQFH�EHHQ�SXEOLVKHG��������

7KH� %UHDVW�4�� PRGXOH� IRU� %&7� ZDV� ODWHU� FRQVWUXFWHG� DQG� ZDV� WUDQVODWHG� LQWR�
6ZHGLVK� E\� 'U� -HQQ\� +HLPDQ� 8OOPDUN� �'HSDUWPHQW� RI� 6XUJHU\�� 6DKOJUHQVND�
8QLYHUVLW\�+RVSLWDO��*RWKHQEXUJ��6ZHGHQ���7KH�WUDQVODWLRQ�SURFHVV�ZDV�SHUIRUPHG�
DFFRUGLQJ� WR� WKH� ³/LQJXLVWLF� YDOLGDWLRQ� RI� D� SDWLHQW�UHSRUWHG� RXWFRPHV�PHDVXUH´�
GLVWULEXWHG� E\� WKH� 0$3,� 5HVHDUFK� 7UXVW�� D� QRQ�SURILW� DQG� LQGHSHQGHQW�
RUJDQLVDWLRQ��ZKLFK�PDQDJHV� DQG� GLVWULEXWHV� WKH�%UHDVW�4�� TXHVWLRQQDLUHV�� 7ZR�
SURIHVVLRQDO� OLQJXLVWV� WUDQVODWHG� WKH� RULJLQDO� TXHVWLRQQDLUH�� L�H�� WKH\� SHUIRUPHG�
³IRUZDUG� WUDQVODWLRQ´�� 7KHVH� YHUVLRQV� ZHUH� PHUJHG� WR� IRUP� version 1. $�
³EDFNZDUG� WUDQVODWLRQ´� WR� IRUP�version 2� LQ� WKH�VRXUFH� ODQJXDJH�ZDV�XQGHUWDNHQ�
E\� D� SURIHVVLRQDO� WUDQVODWRU� ZLWKRXW� DFFHVV� WR� WKH� RULJLQDO� TXHVWLRQQDLUH�� 7KH�
GLIIHUHQW�YHUVLRQV�ZHUH�FRPSDUHG�DQG�DGMXVWHG�WR�IRUP�version 3��$Q�H[SHULHQFHG�
QXUVH� SHUIRUPHG� D� IDFH� YDOLGDWLRQ� RI� WKH� TXHVWLRQQDLUH�� 7KH� SRVWRSHUDWLYH� %&7�
PRGXOH�ZDV�WHVWHG�E\�ILYH�ZRPHQ��DJHG����WR�����ZKR�KDG�SUHYLRXVO\�XQGHUJRQH�
%&7� ������� 7KH� ILQDO� 6ZHGLVK� YHUVLRQ� ZDV� DSSURYHG� LQ� ����� E\� WKH� 0$3,�
5HVHDUFK�7UXVW��

� �



� ���

$LPV�

7KH� GHYHORSPHQW� RI� EUHDVW� FDQFHU� WUHDWPHQW� ZDV� UDSLG� GXULQJ� WKH� ODVW� FHQWXU\��
6XUJLFDO� WHFKQLTXHV� KDYH� HYROYHG� WRZDUGV� PRUH� FRQVHUYDWLYH� DSSURDFKHV�� 0RVW�
ZRPHQ�GLDJQRVHG�ZLWK�HDUO\�EUHDVW�FDQFHU�ZLOO�VXUYLYH�WKH�GLVHDVH�DQG�OLYH�D�ORQJ�
WLPH� DIWHU� WUHDWPHQW�� PDNLQJ� DVSHFWV� RI� +54R/� LPSRUWDQW� RXWFRPH� PHDVXUHV��
3RVWRSHUDWLYH�+54R/� LV� DIIHFWHG� E\� WKH� DHVWKHWLF� UHVXOW� DQG� HIIRUWV� DUH�PDGH� WR�
RSWLPLVH� WKLV� RXWFRPH�� +RZHYHU�� WKHUH� LV� VWLOO� QR� JROG� VWDQGDUG� PHWKRG� IRU�
HYDOXDWLRQ�RI�DHVWKHWLF�UHVXOWV�DIWHU�EUHDVW�FDQFHU�VXUJHU\��6KDUHG�GHFLVLRQ�PDNLQJ�
KDV� DOVR� JDLQHG� LQFUHDVHG� LQWHUHVW� LQ� WKH�PHGLFDO� FRPPXQLW\� DQG� DPRQJ� SROLF\�
PDNHUV��VLQFH�LW�PD\�OHDG�WR�LQFUHDVHG�SDWLHQW�VDWLVIDFWLRQ�DQG�OHVV�GHFLVLRQ�UHJUHW���

7KH� RYHUDOO� DLPV� RI� WKH� WKHVLV� ZHUH� WKXV� WR� VWXG\� DHVWKHWLF� UHVXOW�� 6'0� DQG�
+54R/�DIWHU�%&6��7KH�VSHFLILF�DLPV�RI�WKH�LQGLYLGXDO�SDSHUV�ZHUH�WR��

�

,�� ���6WXG\�SDWLHQW�VDWLVIDFWLRQ�ZLWK�WKH�DHVWKHWLF�UHVXOW�DQG�VNLQ�
VHQVLWLYLW\� DIWHU� FRQYHQWLRQDO� %&6� DQG� WR� LGHQWLI\� IDFWRUV�
DVVRFLDWHG�ZLWK�SRRU�VDWLVIDFWLRQ��

,,�� ��� ,QYHVWLJDWH�ZKHWKHU� SDWLHQWV� SHUFHLYH� D� SRVVLELOLW\� WR� WDNH�
SDUW� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV� FRQFHUQLQJ� WKH� VXUJLFDO�
PHWKRG� DQG� ZKHWKHU� WKLV� LV� DVVRFLDWHG� ZLWK� SDWLHQW�
VDWLVIDFWLRQ�UHJDUGLQJ�WKH�DHVWKHWLF�UHVXOW��

,,,�� ���(YDOXDWH� WKH�DHVWKHWLF� UHVXOW�ZLWK� WKH�%&&7�FRUH�VRIWZDUH�
DQG� DQDO\VH� LI� WKH� UHVXOWV� DUH� DVVRFLDWHG� ZLWK� ORQJ�WHUP�
+54R/�XVLQJ�WKH�%UHDVW�4��TXHVWLRQQDLUH��

,9�� ���(YDOXDWH�WKH�DHVWKHWLF�UHVXOW�ZLWK�D�SKRWR�SDQHO�HYDOXDWLRQ��

� ���&RPSDUH�GLIIHUHQW�HYDOXDWLRQ�PRGDOLWLHV�RI�WKH�
SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�WR�HDFK�RWKHU�DQG�LQYHVWLJDWH�
ZKLFK�PHWKRG�EHVW�SUHGLFWV�+54R/�ORQJ�WHUP���



����

3DWLHQWV�DQG�PHWKRGV��

7KH�23%�S0(�6WXG\�

7KLV� WKHVLV� LV� EDVHG� RQ� D� SDWLHQW� FRKRUW� RULJLQDOO\� LQFOXGHG� LQ� D� VWXG\� QDPHG� WKH�
³23%� �RQFRSODVWLF� EUHDVW� �VXUJHU\��� �� S0(� �SDUWLDO� PDVWHFWRP\�´� VWXG\�� ,W� ZDV�
LQLWLDWHG�LQ�0DOP|��E\�EUHDVW�DQG�SODVWLF�VXUJHRQV��ZKHQ�WKH�FROODERUDWLRQ�EHWZHHQ�
WKH� WZR� VXUJLFDO� VXEVSHFLDOWLHV�ZDV� EHLQJ� VWUHQJWKHQHG� WKURXJK�D� MRLQW� FOLQLF��7KH�
DLP�RI�WKH�FROODERUDWLRQ�ZDV�WR�FUHDWH�D�IRXQGDWLRQ�IRU�PXWXDO�H[FKDQJH�RI�H[SHUWLVH�
LQ� RUGHU� WR� IDFLOLWDWH� GHYHORSPHQW� RI� EHWWHU� VXUJLFDO� WHFKQLTXHV� IRU� SDWLHQWV� ZLWK�
EUHDVW� FDQFHU��7KH�DLPV�RI� WKH�23%�S0(�VWXG\�ZHUH� WKXV� WR� LQYHVWLJDWH� WKH� VKRUW�
DQG� ORQJ�WHUP�UHVXOWV�RI�%&6�ZLWK�FRQYHQWLRQDO� WHFKQLTXHV�YHUVXV�PRUH�DGYDQFHG�
23%6�WHFKQLTXHV��DQG�WR�LGHQWLI\�SDWLHQWV�VXLWDEOH�IRU�23%6���

,QDGHTXDWH� UHVRXUFHV� DSSHDULQJ� GXULQJ� WKH� WLPH� RI� LQFOXVLRQ� OHG� WR� WKHUH� EHLQJ�
IHZHU�23%6�SURFHGXUHV�WKDQ�DQWLFLSDWHG��7KLV�FDXVHG�WKH�IRFXV�WR�VKLIW�WR�WKH�ODUJH�
JURXS�RI�SDWLHQWV�WUHDWHG�ZLWK�FRQYHQWLRQDO�%&6�WHFKQLTXHV��

%DVHOLQH�

6WXG\�SRSXODWLRQ�

%HWZHHQ�WKH��VW�RI�)HEUXDU\������DQG�WKH���VW�RI�-DQXDU\�������ZRPHQ�ZKR�ZHUH�
RIIHUHG� D� %&6� SURFHGXUH� IRU� D� EUHDVW� PDVV� VXVSHFWHG� WR� EH� EUHDVW� FDQFHU� ZHUH�
DVNHG� WR�SDUWLFLSDWH� LQ� WKH� VWXG\� �VHH� ILJXUH�����$� UHTXLUHPHQW� IRU� LQFOXVLRQ�ZDV�
FRPSUHKHQVLRQ�RI�VSRNHQ�DQG�ZULWWHQ�6ZHGLVK��,Q�DOO������ZRPHQ�ZHUH�UHJLVWHUHG�
LQ�WKH�VWXG\�GDWDEDVH���

$�WRWDO�RI�����ZRPHQ�ZHUH�ODWHU�H[FOXGHG��5HDVRQV�IRU�H[FOXVLRQ�ZHUH��WKH�SDWLHQW�
KDG�XQGHUJRQH�D�PDVWHFWRP\��Q ������WKH�VXUJLFDO�SURFHGXUH�ZDV�LQKLELWHG��Q ���RU�
WKH� FRQVHQW� IRUP� ZDV� QRW� UHWULHYHG� �Q ���� 2I� WKH� ZRPHQ� ZKR� XQGHUZHQW� D�
PDVWHFWRP\�� ���GLG� WKLV� DV� D�SULPDU\�SURFHGXUH��ZKHUHDV� WKH�PDMRULW\�GLG� LW� DIWHU�
%&6�EHFDXVH�RI�HLWKHU�WKH�KLVWRSDWKRORJLFDO�ILQGLQJV��Q �����LQVWHDG�RI�UH�H[FLVLRQ�
IRU�QRQ�UDGLFDO�PDUJLQV��Q ����RU�DV�SDUW�RI�D�ULVN�UHGXFLQJ�SURFHGXUH�IRU�KLJK�ULVN�
JHQHV��Q ����



� ���

�

)LJXUH����6WXG\�IORZ�FKDUW�

� �
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3UHRSHUDWLYH�H[DPLQDWLRQ�

7KH� DWWHQGLQJ� VXUJHRQ� SHUIRUPHG� WKH� SUHRSHUDWLYH� H[DPLQDWLRQ�� 3DWLHQW� ZHLJKW�
ZDV� PHDVXUHG� LQ� NLORJUDPV� WR� RQH� GHFLPDO� DQG� KHLJKW� ZDV� UHJLVWHUHG� LQ�
FHQWLPHWUHV�WR�WKH�FORVHVW�KDOI�FHQWLPHWUH��%UHDVW�YROXPH�ZDV�PHDVXUHG�ELODWHUDOO\�
LQ� PLOOLOLWUHV� ZLWK� SODVWLF� FXSV� �ILJXUH� ��� ������� 9ROXPH� PHDVXUHPHQW� XVLQJ�
VSHFLDOO\�GHVLJQHG�SODVWLF�FXSV�LV�SHUIRUPHG�URXWLQHO\�LQ�0DOP|�LQ�WKH�FOLQLF�DQG�
WKH� PHWKRG� KDV� EHHQ� YDOLGDWHG� ������� ,W� KDV� EHHQ� VKRZQ� WKDW� PHDVXUHPHQWV� RI�
EUHDVW� YROXPH�PDGH�ZLWK�SODVWLF� FXSV�EHIRUH� D�PDVWHFWRP\�FRUUHODWH�ZHOO� WR� WKH�
YROXPH�RI�WKH�PDVWHFWRP\�VSHFLPHQ���������

�

)LJXUH����3ODVWLF�FXSV�IRU�PHDVXUHPHQW�RI�EUHDVW�YROXPH�
�

7KH� WXPRXUV� ZHUH� PHDVXUHG� LQ� PLOOLPHWUHV�� 7KH� VL]H� RI� SDOSDEOH� WXPRXUV� ZDV�
PHDVXUHG�FOLQLFDOO\�DQG�QRQ�SDOSDEOH� WXPRXUV�ZHUH�PHDVXUHG�ZLWK�XOWUDVRXQG�RU�
PDPPRJUDSK\�� 7KH� SRVLWLRQ� RI� WKH� WXPRXUV� ZDV� HVWLPDWHG� WR� WKH� QHDUHVW� FORFN�
KRXU��DQG�WKH�GLVWDQFH�IURP�WKH�1$&�ZDV�PHDVXUHG�LQ�FHQWLPHWUHV� WR� WKH�FORVHVW�
KDOI� FHQWLPHWUH��7XPRXUV� EHKLQG� WKH�1$&�ZHUH� UHJLVWHUHG� DV�KDYLQJ� D� ³FHQWUDO´�
SRVLWLRQ���
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1LSSOH�WR�MXJXODU�QRWFK�GLVWDQFHV�ZHUH�PHDVXUHG�LQ�FHQWLPHWUHV�WR�WKH�FORVHVW�KDOI�
FHQWLPHWUH���

7KH� SDWLHQWV� ZHUH� SKRWRJUDSKHG� ZLWK� D� 1LNRQ�� &RROSL[� 6���� FDPHUD� �1LNRQ�
(XURSH��$PVWHUGDP��WKH�1HWKHUODQGV��LQ�D�IURQWDO�SURMHFWLRQ�ZLWK�DUPV�GRZQ��

0HDVXUHPHQWV�DQG�SDWLHQW�SKRWRV�ZHUH�HQWHUHG�LQWR�WKH�VWXG\�GDWDEDVH��ILJXUH�����
ZKLFK� ZDV� FRQVWUXFWHG� DQG� GHVLJQHG� VSHFLILFDOO\� IRU� WKH� 23%�S0(� VWXG\�� LQ�
)LOH0DNHU��3UR��)LOH0DNHU�,QF��6DQWD�&ODUD��&$��86$��VRIWZDUH���

�

)LJXUH����/D\RXW�RI�VWXG\�GDWDEDVH��LQ�6ZHGLVK��
�  



���

Analysis of BCS patients not included in the OPB-pME study 
$� FRPSDULVRQ� EHWZHHQ� WKH� ZRPHQ� UHJLVWHUHG� LQ� WKH� VWXG\� GDWDEDVH� DQG� WKH�
6ZHGLVK�%UHDVW�&DQFHU�5HJLVWU\�ZDV�PDGH� WR�HVWDEOLVK� WKH�SURSRUWLRQ�RI�HOLJLEOH�
ZRPHQ� LQFOXGHG�� 7KH� VL[� 5HJLRQDO� &DQFHU� &HQWUHV� LQ� 6ZHGHQ� DGPLQLVWHU� WKH�
UHJLVWHU�WKURXJK�WKH�,QIRUPDWLRQ�1HWZRUN�IRU�&DQFHU�&DUH��,1&$���7KH�LQFOXVLRQ�
UDWH�LQ������ZDV�UHSRUWHG�WR�EH���������������

'XULQJ�WKH�VDPH�WLPH�SHULRG�DV�WKDW�LQ�ZKLFK�WKH�VWXG\�SDWLHQWV�ZHUH�RSHUDWHG������
SDWLHQWV�ZHUH�UHJLVWHUHG�LQ�,1&$�DV�SULPDULO\�RSHUDWHG�ZLWK�%&6�DW�686�0DOP|��
2QO\�SDWLHQWV�ZLWK�YHULILHG�PDOLJQDQFLHV�DUH� UHJLVWHUHG� LQ� WKLV� UHJLVWHU��6LQFH� WKH�
VWXG\�GDWDEDVH�DOVR� LQFOXGHG����SDWLHQWV� IRU�ZKRP�WKH�KLVWRSDWKRORJLFDO�DQDO\VLV�
VKRZHG�QRQ�PDOLJQDQW�ILQGLQJV��VXFK�DV�DW\SLFDO�GXFWDO�K\SHUSODVLD�RU�LQWUDGXFWDO�
SDSLOORPD��WKHVH�ZHUH�OHIW�RXW�RI�WKH�FRPSDULVRQ��7KUHH�RI�WKHVH�SDWLHQWV�ZHUH�ODWHU�
H[FOXGHG�IURP�IXUWKHU�DQDO\VLV�VLQFH�WZR�ZLWKGUHZ�WKHLU�FRQVHQW�DQG�IRU�WKH�WKLUG��
WKH�LQIRUPHG�FRQVHQW�FRXOG�QRW�EH�YHULILHG���

$V� VHHQ� LQ� WKH� VWXG\� IORZ� FKDUW� �ILJXUH� ��� WKHUH� ZHUH� SDWLHQWV� UHJLVWHUHG� LQ� WKH�
VWXG\�GDWDEDVH�ZKR�IRU�GLIIHUHQW�UHDVRQV�ZHUH�QRW�RSHUDWHG��Q ���RU�XQGHUZHQW�D�
SULPDU\� PDVWHFWRP\� �Q ����� 7KHVH� ZHUH� DOVR� ZLWKGUDZQ� IURP� WKH� FDOFXODWLRQ��
1LQHWHHQ�SDWLHQWV� UHJLVWHUHG� LQ� WKH� VWXG\�GDWDEDVH� ODWHU�GHFOLQHG� WR�SDUWLFLSDWH�RU�
ZLWKGUHZ� WKHLU�DSSURYDO��7KHUH�ZHUH����SDWLHQWV� LQ� WKH�VWXG\�GDWDEDVH�ZKR�ZHUH�
QRW� UHJLVWHUHG� LQ� ,1&$�� &RPSDUDEOH� VDPSOHV� ZHUH� WKXV�� ����������
���������������� �������������7KH�QXPEHU�RI�SDWLHQWV�QRW�UHJLVWHUHG�LQ�WKH�VWXG\�
GDWDEDVH�IRU�XQNQRZQ�UHDVRQV�ZDV�������

7R�HVWDEOLVK�ZKHWKHU�WKH�VWXG\�SRSXODWLRQ�ZDV�UHSUHVHQWDWLYH�RI�WKH�EUHDVW�FDQFHU�
SRSXODWLRQ��D�FRPSDULVRQ�ZDV�PDGH�RI�WKH�EDVHOLQH�FKDUDFWHULVWLFV�REWDLQDEOH�IURP�
WKH� 6ZHGLVK� %UHDVW� &DQFHU� 5HJLVWU\� �DJH�� PHQRSDXVDO� VWDWXV�� 7� VWDJH��
KLVWRSDWKRORJ\��RI� WKH�����QRQ�SDUWLFLSDQWV� DQG�RI� WKH�����SDWLHQWV� UHJLVWHUHG� LQ�
ERWK�WKH�VWXG\�GDWDEDVH�DQG�LQ�,1&$��7KH�QRQ�SDUWLFLSDQWV�ZHUH�VRPHZKDW�ROGHU��
ZLWK�D�PHGLDQ�DJH�RI�����UDQJH��������,45��������FRPSDUHG�WR�����UDQJH��������
,45���������7KH�RWKHU�FKDUDFWHULVWLFV�DUH�VKRZQ�LQ�WDEOH����$�ODUJHU�SURSRUWLRQ�RI�
WKH�����SDWLHQWV�QRW�LQFOXGHG�LQ�WKH�VWXG\�KDG�QR�YLVLEOH�SULPDU\�WXPRXU��7����RU�D�
WXPRXU�ZKHUH�WKH�VL]H�FRXOG�QRW�EH�DVVHVVHG��7;���D�WXPRXU�IL[HG�WR�WKH�FKHVW�ZDOO�
�7�D��� RU� &,6� �7LV��� ,QYDVLYH� FDUFLQRPD� ZDV� PRUH� FRPPRQ� DPRQJ� WKH� VWXG\�
SDUWLFLSDQWV���
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7DEOH����&RPSDULVRQ�RI�SDWLHQWV�QRW�UHJLVWHUHG�LQ�VWXG\�GDWDEDVH�WR�WKRVH�UHJLVWHUHG�
� 5HJLVWHUHG�LQ�VWXG\�

GDWDEDVH�DQG�,1&$�
Q �����

1RW�UHJLVWHUHG�LQ�VWXG\�
GDWDEDVH�
Q ����

0HQRSDXVDO�VWDWXV� � �

��3UHPHQRSDXVDO� ������������ �����������

����PRQWKV���\HDUV�SRVW�PHQRSDXVH� ����������� �����������

��!��\HDUV�SRVW�PHQRSDXVH� ������������ ������������

��8QNQRZQD� ���������� ���������

7�VWDJHE� � �

��7��;�&DQQRW�EH�DVVHVVHG� ���������� ����������

��7�������PP� ������������ �����������

��7��!���������PP� ������������ �����������

��7��!���PP� ��������� �������

��7�D�)L[HG�DJDLQVW�FKHVW�ZDOO� ������� ���������

��7LV�&DQFHU�LQ�VLWX� ���������� �����������

,QYDVLYH�FDQFHUE� � �

��1R�LQYDVLYH�SDUW� ����������� ���������

��&DQFHU�RI�167F� ������������ �����������

��/REXODU�FDQFHU� ����������� �����������

��%RWK�167�DQG�OREXODU� ��������� �������

��0HGXOODU� ���������� �������

��2WKHU� ���������� ����������

&DQFHU�LQ�VLWX� � �

��1R�FDQFHU�LQ�VLWX� ������������ �����������

��'&,6� ������������ ������������

��/&,6� ����������� �����������

��'&,6�DQG�/&,6� ���������� �������

��2WKHU� ��������� ���������

D���IRU�H[DPSOH�DIWHU�K\VWHUHFWRP\��
E���S�YDOXH���������
F���QR�VSHFLDO�W\SH��SUHYLRXVO\�GXFWDO�FDQFHU���

� �
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6XUJHU\�

%UHDVW�FRQVHUYLQJ� VXUJHU\�ZDV� JHQHUDOO\� UHFRPPHQGHG� LQ� ZRPHQ�ZLWK� WXPRXUV�
VPDOOHU� WKDQ� IRXU�FHQWLPHWUHV� LI� WKH� VXUJHRQ�GHHPHG� LW�SRVVLEOH� WR�REWDLQ�D�JRRG�
SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW�� 2QFRSODVWLF� EUHDVW� VXUJHU\� ZDV� GLVFXVVHG� ZLWK�
ZRPHQ�LQ�ZKRP�WKH�WXPRXUV�ZHUH�ODUJH�LQ�UHODWLRQ�WR�EUHDVW�YROXPH��$W�WKH�WLPH�
RI� WKH� RSHUDWLRQ�� WKH� VXUJHRQ� UHJLVWHUHG� WKH� VXUJLFDO� WHFKQLTXH� DFFRUGLQJ� WR�
SUHGHWHUPLQHG� FDWHJRULHV�� 6L[� VXUJHRQV� RSHUDWHG� RQ� ���� RI� WKH� SDWLHQWV�� 7KH�
PDMRULW\� RI� SDWLHQWV� XQGHUZHQW� FRQYHQWLRQDO� %&6� �Q ������ )LYH� ZRPHQ� KDG�
WXPRXUV�LQ�ERWK�EUHDVWV�DQG�ZHUH�FRQVHTXHQWO\�RSHUDWHG�ELODWHUDOO\��,Q����SDWLHQWV��
WHFKQLTXHV� RI� 23%6� KDG� EHHQ� XVHG�� HLWKHU� ZLWK� D� SDUWLDO� PDVWHFWRP\� XVLQJ� WKH�
*ULVRWWL� WHFKQLTXH� ����� �Q ���� E\� D� F\OLQGULFDO� LQFLVLRQ� IROORZHG� E\� SXUVH�VWULQJ�
VXWXUHV��Q �����E\�D� WKHUDSHXWLF�UHGXFWLRQ�PDPPDSODVW\�ZLWK�VWDQGDUG� WHFKQLTXH�
�Q ����RU�E\�XVH�RI�D�VHFRQGDU\��Q ���RU�DQ�H[WHQGHG��Q ���SHGLFOH�������$�EUHDVW�
UHGXFWLRQ�SURFHGXUH�RQ�WKH�RSSRVLWH�EUHDVW�WR�DFKLHYH�V\PPHWU\�ZDV�SHUIRUPHG�LQ�
VHYHQ�FDVHV���

1RQ�SDOSDEOH�EUHDVW�PDVVHV�ZHUH�SUHRSHUDWLYHO\�LQGLFDWHG�E\�D�UDGLRORJLVW�ZLWK�D�
KRRN�ZLUH�XVLQJ�XOWUDVRXQG�RU�VWHUHRWDFWLF�PDPPRJUDSKLF�JXLGDQFH��,Q�RUGHU�WR�
H[DPLQH�WKH�QRGDO�VWDWXV�RI�WKH�D[LOOD�XVLQJ�WKH�VHQWLQHO�QRGH�WHFKQLTXH�D�
UDGLRDFWLYH�LVRWRSH����P7F�1DQRFROO���LQ�VRPH�FDVHV�WRJHWKHU�ZLWK�EOXH�G\H��ZDV�
SUHRSHUDWLYHO\�LQMHFWHG�QHDU�WKH�ORFDWLRQ�RI�WKH�WXPRXU��6HQWLQHO�QRGHV�ORFDWHG�E\�
JDPPD�GHWHFWRU�DQG�RU�E\�YLVXDOLVLQJ�WKH�EOXH�VWDLQ�ZHUH�VXUJLFDOO\�UHPRYHG��
$[LOODU\�FOHDUDQFH�ZDV�XQGHUWDNHQ�LI�PHWDVWDVHV�ZHUH�IRXQG��

,Q�WKH�RSHUDWLQJ�URRP��D�QXUVH�ZHLJKHG�WKH�H[FLVHG�EUHDVW�WLVVXH�WR�WKH�QHDUHVW�
JUDP��7KH�HVWLPDWHG�SHUFHQWDJH�RI�EUHDVW�YROXPH�H[FLVHG��(3%9(��ZDV�FDOFXODWHG�
E\�FRPSDULQJ�WKLV�ZHLJKW�WR�WKH�SUHRSHUDWLYH�EUHDVW�YROXPH�PHDVXUHPHQW�LQ�
PLOOLOLWUHV��DVVXPLQJ�D�RQH�WR�RQH�FRUUHODWLRQ�EHWZHHQ�ZHLJKW�DQG�YROXPH��7KLV�LV�
DQ�DSSUR[LPDWLRQ��ZKLFK�KDV�EHHQ�HVWDEOLVKHG�DQG�XVHG�LQ�SUHYLRXV�VWXGLHV�������
������

&RPSOLFDWLRQV�

$FFRUGLQJ� WR� WKH� VWXG\� SURWRFRO�� FRPSOLFDWLRQV� WKDW�ZHUH� WR� EH� UHJLVWHUHG� DW� WKH�
ILUVW� SRVWRSHUDWLYH� IROORZ�XS� YLVLW� �ZLWKLQ� WZR� PRQWKV� IURP� VXUJHU\�� ZHUH��
EOHHGLQJ��KDHPDWRPD��VHURPD��LQIHFWLRQ��DQG�IDW�QHFURVLV��,QIHFWLRQ�ZDV�GHILQHG�DV�
DGPLQLVWHUHG� DQWLELRWLFV� GXH� WR� FOLQLFDO� V\PSWRPV�� ZLWK� RU� ZLWKRXW� D� SRVLWLYH�
EDFWHULDO� FXOWXUH�� 2QO\� WKRVH� FRPSOLFDWLRQV� OHDGLQJ� WR� DFWLYH� PHDVXUHV�� VXFK� DV�
UHRSHUDWLRQ� IRU� EOHHGLQJ�� HYDFXDWLRQ� RI� KDHPDWRPD�� DVSLUDWLRQ� RI� VHURPD�� DQG�
UHYLVLRQ�RI�QHFURVLV�ZHUH�DQDO\VHG��$Q�HDUO\�SRVWRSHUDWLYH�SKRWR�ZDV�WDNHQ�DW�WKH�
VDPH�YLVLW��
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$GMXYDQW�WKHUDS\�

$�UHYLHZ�RI�SDWLHQW�FKDUWV�ZDV�XQGHUWDNHQ�WR�FKHFN�ZKLFK�DGMXYDQW�WUHDWPHQW�KDG�
EHHQ� DGPLQLVWHUHG�� 7ZHQW\�ILYH� ZRPHQ� KDG� EHHQ� LQFOXGHG� LQ� D� VLPXOWDQHRXV�
VWXG\�� ZKLFK� LQYHVWLJDWHG� RQFRORJLFDO� RXWFRPH� LQ� ZRPHQ� RYHU� ��� \HDUV� RI� DJH�
ZKR�GLG�QRW�UHFHLYH�UDGLRWKHUDS\�DIWHU�%&6��DQG�WKHVH�ZRPHQ�WKXV�GHYLDWHG�IURP�
QDWLRQDO�JXLGHOLQHV� �������3DWLHQWV�XQGHUJRLQJ� UDGLRWKHUDS\�ZHUH� WUHDWHG�ZLWK����
*\� SHU� ��� IUDFWLRQV� RU� ��� *\� SHU� ��� IUDFWLRQV� GHSHQGLQJ� RQ� DJH� DQG� WXPRXU�
FKDUDFWHULVWLFV��$����*\�ERRVW�WR�WKH�DIIHFWHG�EUHDVW�TXDGUDQW�ZDV�DGPLQLVWHUHG�WR�
ZRPHQ�\RXQJHU�WKDQ����\HDUV�ZLWK�DQ�LQYDVLYH�EUHDVW�FDQFHU�FRPSRQHQW��

)ROORZ�XS�

2QH�\HDU�IROORZ�XS�YLVLW�

7KH�SDWLHQWV�ZHUH�DJDLQ�LQYLWHG�WR�D�IROORZ�XS�YLVLW�DERXW�D�\HDU�DIWHU�VXUJHU\�DQG�
FRPSOHWHG� UDGLRWKHUDS\�� 7KH� PHGLDQ� WLPH� IURP� RSHUDWLRQ� WR� WKH� IROORZ�XS�
H[DPLQDWLRQ�ZDV����PRQWKV��,45��������UDQJH���������

,Q� DOO�� ���� SDWLHQWV� DWWHQGHG� WKLV� IROORZ�XS� H[DPLQDWLRQ�� 2I� WKH� ���� SDWLHQWV�
PLVVLQJ������KDG�QRW�UHFHLYHG�WKH�LQYLWDWLRQ�DV�SODQQHG�GXH�WR�OLPLWHG�UHVRXUFHV�LQ�
WKH�RXW�SDWLHQW�FOLQLF�GXULQJ�FHUWDLQ�WLPH�SHULRGV��ILJXUH������

$� QXUVH� H[DPLQHG� WKH� SDWLHQWV� DW� WKH� RQH�\HDU� IROORZ�XS�� :HLJKW� ZDV� DJDLQ�
PHDVXUHG�� DV�ZHUH� QLSSOH� WR� MXJXODU�QRWFK�GLVWDQFHV�� DQG�YROXPHV�RI� WKH� EUHDVWV�
ELODWHUDOO\��7KH�SDWLHQWV�ZHUH�DOVR�SKRWRJUDSKHG�LQ�WKH�VDPH�ZD\�DV�SUHRSHUDWLYHO\�
DQG�ZHUH�JLYHQ�D�VWXG\�VSHFLILF�TXHVWLRQQDLUH��664���

6WXG\�VSHFLILF�TXHVWLRQQDLUH��

$W�WKH�RQH�\HDU�IROORZ�XS�YLVLW�WKH�SDWLHQWV�ZHUH�DVNHG�WR�FRPSOHWH�DQ�664��ZKLFK�
ZDV� FRQVWUXFWHG� VSHFLILFDOO\� IRU� WKH� 23%�S0(� VWXG\�� 7KH� TXHVWLRQQDLUH� ZDV�
RULJLQDOO\�LQ�6ZHGLVK��,Q�WKH�VXSSOHPHQWDO�PDWHULDO�WR�SDSHU�,��LW�LV�SUHVHQWHG�LQ�D�
WUDQVODWHG�YHUVLRQ��VXSSOHPHQW�)LJ������7KH�UHDVRQ�IRU�XVLQJ�DQ�664�ZDV�WKDW�ZKHQ�
WKH�23%�S0(�VWXG\�ZDV�LQLWLDWHG��QR�DSSURSULDWH�YDOLGDWHG�TXHVWLRQQDLUH�H[LVWHG��
9DOLGDWHG�TXHVWLRQQDLUHV�DW�WKH�WLPH�ZHUH�PRVWO\�JHQHULF�LQVWUXPHQWV�WKDW�ZHUH�QRW�
GHVLJQHG�WR�HYDOXDWH�WKH�HIIHFW�RI�D�VSHFLILF�VXUJLFDO�SURFHGXUH���

7KH� FKRVHQ� TXHVWLRQV� LQ� WKH� 664�ZHUH� LQIOXHQFHG� E\� TXHVWLRQQDLUHV� SUHYLRXVO\�
GHVLJQHG�LQ�WKH�VDPH�LQVWLWXWLRQ�DQG�E\�VRPH�RI�WKH�VDPH�DXWKRUV��������������



����

7KH� ILUVW� WKUHH� TXHVWLRQV� LQ� WKH� 664� UHIHUUHG� WR� DVSHFWV� RI� WKH� SUHRSHUDWLYH�
FRQVXOWDWLRQ��7KH�TXHVWLRQV�ZHUH�FKRVHQ�WR�ILQG�RXW�WKH�SDWLHQWV¶�RSLQLRQV�RQ�WKH�
DGHTXDF\�RI� WKH�SUHRSHUDWLYH� LQIRUPDWLRQ�DQG� WKH�SRVVLELOLW\� WR�SDUWLFLSDWH� LQ� WKH�
GHFLVLRQ�PDNLQJ�SURFHVV��VLQFH�WKLV�ZDV�H[SHFWHG�WR�EH�DQ�LPSRUWDQW�DVSHFW�RI�FDUH�
�������

6LQFH� RQH�PDMRU� HQG�SRLQW� ZDV� WR� HYDOXDWH� VDWLVIDFWLRQ�ZLWK� WKH� DHVWKHWLF� UHVXOW�
DIWHU�%&6�ZLWK�FRQYHQWLRQDO�YHUVXV�23%6� WHFKQLTXHV�� VHYHUDO� TXHVWLRQV� IRFXVHG�
RQ�DVSHFWV�RI�WKH�DHVWKHWLF�UHVXOW��7R�HQDEOH�XQGHUVWDQGLQJ�RI�ZKLFK�DVSHFW�RI�WKH�
DHVWKHWLF� UHVXOW� DIIHFWHG� VDWLVIDFWLRQ� PRVW�� DSDUW� IURP� D� TXHVWLRQ� UHJDUGLQJ� WKH�
JHQHUDO�DSSHDUDQFH�RI�WKH�RSHUDWHG�EUHDVW��DOVR�PRUH�GHWDLOHG�TXHVWLRQV�ZHUH�SRVHG�
UHJDUGLQJ� VDWLVIDFWLRQ�ZLWK� V\PPHWU\� EHWZHHQ� WKH� EUHDVWV�� VL]H� DQG� VKDSH� RI� WKH�
RSHUDWHG�EUHDVW��ORFDWLRQ�DQG�DSSHDUDQFH�RI�WKH�1$&��DQG�DSSHDUDQFH�RI�WKH�VFDUV��

$V� VNLQ� VHQVLWLYLW\� PD\� EH� LPSDLUHG� E\� PRUH� H[WHQVLYH� LQFLVLRQV�� ZKLFK� DUH�
LQKHUHQW� WR� WHFKQLTXHV� RI�23%6�� WKH� SDWLHQWV�ZHUH� DVNHG� DERXW� WKHLU� VDWLVIDFWLRQ�
UHJDUGLQJ�WKLV�IXQFWLRQDO�RXWFRPH���

$�SV\FKRORJLVW�ZDV�FRQVXOWHG�GXULQJ�WKH�SURFHVV�RI�FRQVWUXFWLQJ�WKH�TXHVWLRQQDLUH��
$� IRXU�SRLQW� VFDOH� ZDV� DFWLYHO\� FKRVHQ� RQ� KHU� DGYLFH�� WR� DYRLG� D� PLGGOH�
DOWHUQDWLYH��7KLV�DOVR�PDGH�LW�SRVVLEOH�WR�GLFKRWRPLVH�WKH�UHVXOWV�LQ�IXWXUH�DQDO\VHV��

3ULRU�WR�XVDJH��WKH�UHDGDELOLW\�DQG�FRPSUHKHQVLRQ�RI�WKH�TXHVWLRQQDLUH�ZDV�YHULILHG�
LQ� D� SLORW� WHVW�� ZKLFK� LQFOXGHG� ILYH� SDWLHQWV�� 7R� WHVW� WKH� UHDGDELOLW\� RI� SDWLHQW�
TXHVWLRQQDLUHV� KDV� EHHQ� UHFRPPHQGHG� WR� HQVXUH� WKDW� WKH� ODQJXDJH� LV� VXFK� WKDW�
SHUVRQV� RXWVLGH� WKH� PHGLFDO� RU� DFDGHPLF� ILHOG� FDQ� XQGHUVWDQG� WKH� TXHVWLRQV��
,QVWUXPHQWV�WKDW�DUH�GLIILFXOW�WR�FRPSUHKHQG�FRXOG�FDXVH�ORZHU�FRPSOHWLRQ�UDWHV�RU�
PLVLQWHUSUHWDWLRQ�RI�WKH�TXHVWLRQV��OHDGLQJ�WR�LQDFFXUDWH�UHVXOWV���������
�
�
� �
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%&&7�FRUH�

3KRWRV� IURP� WKH� RQH�\HDU� IROORZ�XS� �Q ����� ILJXUH� ��� ZHUH� DQDO\VHG� ZLWK� WKH�
%&&7�FRUH�VRIWZDUH�E\�WKH�DXWKRU��&'���7KLV�ZDV�QRW�SODQQHG�DW�WKH�VWDUW�RI�WKH�
VWXG\��+HQFH��WKHUH�ZHUH�QR�FDOLEUDWLRQ�PDUNV�LQ�WKH�SKRWRV��DV�UHFRPPHQGHG�E\�
WKH� XVHU� LQVWUXFWLRQV� �������$�PDUNLQJ�ZDV� WR� EH� SODFHG� ��� FP� YHUWLFDOO\� GRZQ�
IURP� WKH� MXJXODU� QRWFK�� 6LQFH� WKH� QLSSOH� WR� MXJXODU� QRWFK� GLVWDQFHV� KDG� EHHQ�
PHDVXUHG�LQ�FHQWLPHWUHV�LQ�D�VWDQGDUGLVHG�ZD\�DW�WKH�IROORZ�XS�YLVLW�� WKHVH�FRXOG�
EH� XVHG� WR� REWDLQ� WKH� FDOLEUDWLRQ� SRLQW�� 7KH� *,03�� VRIWZDUH� �*18� LPDJH�
PDQLSXODWLRQ�SURJUDP���DQ�RSHQ�VRXUFH�LPDJH�HGLWRU��ZDV�XVHG��E\�WKH�DXWKRU��WR�
SHUIRUP�WKH�FDOFXODWLRQ��7KH�QLSSOH�WR�MXJXODU�QRWFK�GLVWDQFHV�LQ�WKH�SKRWRV�ZHUH�
PHDVXUHG�XVLQJ�WKH�VRIWZDUH�DQG�GLYLGHG�E\�WKH�GLVWDQFHV�UHFRUGHG�DW�WKH�IROORZ�
XS�YLVLW��7KLV� YDOXH��ZKLFK� WKXV� UHSUHVHQWHG� D� FHQWLPHWUH� LQ� WKH� SKRWR��ZDV� WKHQ�
PXOWLSOLHG�E\�����7KH�UHVXOWLQJ�GLVWDQFH�ZDV�XVHG�WR�SODFH�WKH�FDOLEUDWLRQ�PDUN�LQ�
WKH�SKRWR���

7KH�SKRWRV�ZHUH�WKHQ�DQDO\VHG�XVLQJ�WKH�%&&7�FRUH�VRIWZDUH��$Q�H[DPSOH�SLFWXUH�
LV�VKRZQ�EHORZ�LQ�ILJXUH����

)LJXUH����%&&7�VFUHHQVKRW�IURP�KWWS���PHGLFDOUHVHDUFK�LQHVFSRUWR�SW�EUHDVWUHVHDUFK�LQGH[�SKS�%&&7�FRUH�
DFFHVV�GDWH�������������3ULQWHG�ZLWK�SHUPLVVLRQ��
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$IWHU�HDFK�SKRWR�KDG�EHHQ�LPSRUWHG�LQWR�WKH�VRIWZDUH��WKH�FRQWRXUV�RI�WKH�EUHDVWV�
ZHUH�PDUNHG�RXW�PDQXDOO\��7KH�QLSSOHV�� WKH� MXJXODU��VWHUQDO��QRWFK�DQG�WKH�VFDOH�
PDUN� ZHUH� DOVR� LQGLFDWHG�� 7KHUHDIWHU� WKH� VRIWZDUH� SHUIRUPHG� WKH� DQDO\VLV� DQG�
SURGXFHG� D� UDWLQJ� �³([FHOOHQW´�� ³*RRG´�� ³)DLU´�� RU� ³3RRU´�� DFFRUGLQJ� WR� WKH�
VSHFLILF�DOJRULWKP�������

3KRWR�SDQHO�HYDOXDWLRQ�

$� SDQHO� RI� WKUHH� DVVHVVRUV� SHUIRUPHG� WKH� SKRWR� SDQHO� HYDOXDWLRQ�� 7KH� SDQHO�
FRQVLVWHG�RI�D�UHJLVWHUHG�QXUVH�IURP�WKH�'HSDUWPHQW�RI�%UHDVW�6XUJHU\��D�UHJLVWHUHG�
QXUVH� IURP� WKH� 'HSDUWPHQW� RI� 3ODVWLF� DQG� 5HFRQVWUXFWLYH� VXUJHU\�� DQG� D� SODVWLF�
VXUJHRQ�ZKR�LV�DOVR�VSHFLDOLVHG�LQ�JHQHUDO�VXUJHU\��7KHVH�DVVHVVRUV�ZHUH�FKRVHQ�DV�
WKH\�HDFK�KDG�H[SHULHQFH�RI�SDWLHQWV�XQGHUJRLQJ�EUHDVW� VXUJHU\�� ,W�ZDV�DQ�DFWLYH�
FKRLFH�QRW�WR�LQFOXGH�SHUVRQV�ZLWKRXW�SULRU�H[SHULHQFH�RI�EUHDVW�VXUJHU\��DV�LW�KDV�
EHHQ�VKRZQ�WKDW�DJUHHPHQW�EHWZHHQ�QRQ�H[SHULHQFHG�DVVHVVRUV�LV�SRRU�������

7KH� SDQHO� HYDOXDWHG� WKH� SKRWRV� RI� ���� SDWLHQWV� �ILJXUH� ���� IRU� ZKRP� ERWK�
SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�SKRWRV�ZHUH�DYDLODEOH��7KH�DVVHVVRUV�SHUIRUPHG�WKH�
HYDOXDWLRQ� LQGLYLGXDOO\�� L�H�� ZHUH� EOLQGHG� WR� HDFK� RWKHU�� 7KH� 0LFURVRIW� 3RZHU�
3RLQW�� VRIWZDUH� YHUVLRQ� ����� IRU�:LQGRZV�� �0LFURVRIW��5HGPRQG��:DVKLQJWRQ��
86$��ZDV�XVHG�WR�SUHVHQW�WKH�SKRWRV��7KH�SUHRSHUDWLYH�SKRWR�ZDV�VKRZQ�ILUVW��$Q�
DVWHULVN�PDUNHG�WKH�DIIHFWHG�EUHDVW��7KH�SRVWRSHUDWLYH�SKRWR�ZDV�WKHQ�VKRZQ�QH[W�
WR� WKH� SUHRSHUDWLYH� SKRWR� WR� HQDEOH� FRPSDULVRQ� RI� WKH� DHVWKHWLF� RXWFRPH� RI� WKH�
RSHUDWHG�EUHDVW�ZLWK�WKH�VDPH�EUHDVW�SUHRSHUDWLYHO\��7KH�DVVHVVRUV�KDG�D�WLPH�OLPLW�
RI� RQH� PLQXWH� DQG� ��� VHFRQGV� SHU� SDWLHQW�� 7KH� SKRWRV� ZHUH� VKRZQ� LQ� UDQGRP�
RUGHU�� 7KH� DVVHVVRUV� ZHUH� DVNHG� WR� UDWH� WKH� VDPH� DVSHFWV� RI� DHVWKHWLF� UHVXOWV� DV�
LQFOXGHG� LQ� WKH� 664�� QDPHO\� WKH� JHQHUDO� DSSHDUDQFH�� VL]H�� DQG� VKDSH� RI� WKH�
RSHUDWHG�EUHDVW�DQG�WKH�JHQHUDO�DSSHDUDQFH�DQG�SRVLWLRQ�RI�WKH�1$&��FRPSDUHG�WR�
WKH� VDPH� EUHDVW� SUHRSHUDWLYHO\�� $OVR�� WKH� V\PPHWU\� EHWZHHQ� WKH� EUHDVWV�
SUHRSHUDWLYHO\�DV�ZHOO�DV�SRVWRSHUDWLYHO\�ZDV�HYDOXDWHG��DV�ZDV�WKH�DSSHDUDQFH�RI�
WKH�VFDU�LQ�WKH�SRVWRSHUDWLYH�SKRWR���

7KH� VDPH� IRXU�SRLQW� VFDOH� DV� LQ� WKH� %&&7�FRUH� ZDV� XVHG� IRU� WKH� UDWLQJ�� L�H���
³([FHOOHQW´��³*RRG´��³)DLU´��RU�³3RRU´��7KH�DVVHVVRUV�FRXOG�DOVR�VWDWH��³&DQQRW�EH�
HYDOXDWHG´��,Q�DQ�DWWHPSW�WR�VWDQGDUGLVH�WKH�PHWKRG��H[DPSOH�SLFWXUHV�ZHUH�VKRZQ�
WR�WKH�DVVHVVRUV�EHIRUH�WKH�HYDOXDWLRQ�VHVVLRQV��7KHVH�SLFWXUHV�ZHUH�IURP�D�VWXG\�
E\�:DQJ�HW�DO��������

7KH�DVVHVVRUV�UH�HYDOXDWHG�WKH�SKRWRV�DIWHU�WZR�ZHHNV��7KH�SKRWRV�ZHUH�WKHQ�DJDLQ�
VKXIIOHG��WR�REWDLQ�D�GLIIHUHQW�UDQGRP�RUGHU��([WHUQDO�IDFWRUV�VXFK�DV�WLPH�RI�GD\�
DQG� SODFH� RI� HYDOXDWLRQ� ZHUH� YHU\� VLPLODU� IRU� DVVHVVRUV� RQH� DQG� WZR�� 3DWLHQW�
UHODWHG� PDWWHUV�� ZKLFK� KDG� WR� EH� DWWHQGHG� WR� LPPHGLDWHO\�� LQWHUUXSWHG� WKH� ILUVW�



� ���

HYDOXDWLRQ� VHVVLRQ� E\� WKH� WKLUG� DVVHVVRU� �WKH� VXUJHRQ���+HQFH�� VKH� HYDOXDWHG� WKH�
VHFRQG�KDOI�RI�WKH�SKRWRV�RQ�WKH�IROORZLQJ�GD\��

%UHDVW�4��

7KH�SRVWRSHUDWLYH�SDUW�RI�WKH�%UHDVW�4��%&7�PRGXOH�ZDV�VHQW�LQ������E\�PDLO�WR�
WKH�VWXG\�SRSXODWLRQ� �Q ����� ILJXUH�����7ZR�UHPLQGHU� OHWWHUV�ZHUH�VHQW�DQG�DIWHU�
WKLV������TXHVWLRQQDLUHV�ZHUH� UHWXUQHG��$� OHWWHU�RI� LQIRUPDWLRQ�ZDV�VHQW�ZLWK� WKH�
%UHDVW�4�� TXHVWLRQQDLUH�� WRJHWKHU� ZLWK� DQ� DGGLWLRQDO� TXHVWLRQQDLUH� FRQFHUQLQJ�
GHPRJUDSKLF� FKDUDFWHULVWLFV�� 7KH� SDWLHQWV� ZHUH� LQ� WKLV� DGGLWLRQDO� TXHVWLRQQDLUH�
DVNHG�ZKLFK�\HDU�WKH\�ODVW�XQGHUZHQW�EUHDVW�VXUJHU\��2I�WKH�UHVSRQGHUV�����ZRPHQ�
KDG� XQGHUJRQH� DGGLWLRQDO� EUHDVW� VXUJHU\� DIWHU� WKH� RQH�\HDU� IROORZ�XS� YLVLW� DQG�
ZHUH� H[FOXGHG�� 7KH� PHGLDQ� WLPH� IURP� RSHUDWLRQ� WR� FRPSOHWLRQ� RI� WKH�
TXHVWLRQQDLUHV�ZDV�����\HDUV��UDQJH������������

7KH�DGGLWLRQDO�TXHVWLRQQDLUH�FRPSULVHG�TXHVWLRQV�DERXW�PDULWDO�VWDWXV��KRPH�DQG�
ZRUN�VLWXDWLRQ��OHYHO�RI�HGXFDWLRQ��VPRNLQJ��DQG�SUHVHQW�ERG\�ZHLJKW��0RVW�RI�WKH�
TXHVWLRQV� KDG� SUH�VHW� DQVZHU� FDWHJRULHV�� 7KUHH� TXHVWLRQV� FRQFHUQLQJ� VPRNLQJ�
ZHUH� FRQVWUXFWHG� WR� LQYHVWLJDWH� VPRNLQJ� FRQVXPSWLRQ��7KH�GHVLJQ�ZDV�EDVHG�RQ�
WKH�TXHVWLRQQDLUH�FRPSOHWHG�E\�VWXG\�SDUWLFLSDQWV�LQ�WKH�0DOP|�.RVW�&DQFHU�VWXG\�
�������

7KH� FRPSOHWHG� %UHDVW�4�� TXHVWLRQQDLUHV� ZHUH� DQDO\VHG� DFFRUGLQJ� WR� WKH�
LQVWUXFWLRQV�SURYLGHG�E\�WKH�0$3,�5HVHDUFK�7UXVW��VHH�SDJH������,I�D�SDWLHQW�KDG�
QHJOHFWHG� WR�DQVZHU�PRUH� WKDQ�KDOI�RI� WKH�TXHVWLRQV� LQ�RQH�GRPDLQ�� WKLV�GRPDLQ�
ZDV� H[FOXGHG� IURP� IXUWKHU� DQDO\VLV�� ,I� OHVV� WKDQ� KDOI� ZHUH� PLVVLQJ�� WKH� PHDQ�
QXPEHU� RI� WKH� DQVZHUHG� TXHVWLRQV� UHSODFHG� WKRVH� PLVVLQJ�� 7KH� WRWDOV� IRU� HDFK�
GRPDLQ� ZHUH� FRQYHUWHG� WR� 4�VFRUHV� EHWZHHQ� �� DQG� ���� DFFRUGLQJ� WR� D� PDQXDO�
VFRULQJ�WDEOH�DOVR�SURYLGHG�E\�WKH�0$3,�5HVHDUFK�7UXVW��

,Q�SDSHUV�,,,�DQG�,9�� WKH�GRPDLQV�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´�DQG�³3V\FKRVRFLDO�
ZHOO�EHLQJ´� ZHUH� XVHG� IRU� IXUWKHU� DQDO\VHV� VLQFH� WKHVH� GRPDLQV� KDG� DFFHSWDEOH�
UHVSRQVH�UDWHV�DQG�ZHUH�FRQVLGHUHG�WKH�PRVW�LQWHUHVWLQJ�IRU�WKH�VWXG\�DLPV��7KHVH�
GRPDLQV�DUH�GLVSOD\HG�DV�ILJXUHV���DQG����
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)LJXUH����%UHDVW�4��GRPDLQ�³3V\FKRVRFLDO�ZHOO�EHLQJ´��3ULQWHG�ZLWK�SHUPLVVLRQ��
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6WDWLVWLFDO�PHWKRGV�

7KH� ,%0� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO� 6FLHQFHV� �6366��� IRU� 0DFLQWRVK�
YHUVLRQ�������,%0�FRUS��$UPRQN��1<��86$��ZDV�XVHG�IRU�WKH�VWDWLVWLFDO�DQDO\VHV��

3DSHU�,�

7R�LQYHVWLJDWH�SRWHQWLDO�GHWHUPLQDQWV�IRU�SDWLHQW�VDWLVIDFWLRQ�ZLWK�WKH�SRVWRSHUDWLYH�
DHVWKHWLF�UHVXOW��ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�ZDV�XVHG��/RJLVWLF�UHJUHVVLRQ�DQDO\VLV�
ZDV� DOVR� XQGHUWDNHQ� WR� VWXG\�SRWHQWLDO� GHWHUPLQDQWV� IRU� SDWLHQW� VDWLVIDFWLRQ�ZLWK�
VNLQ� VHQVLWLYLW\��7R�HQDEOH� WKHVH�DQDO\VHV�� WKH�RXWFRPH�YDULDEOHV��RULJLQDOO\�RQ�D�
IRXU�SRLQW� VFDOH�� ZHUH� GLFKRWRPLVHG� ����� YHUVXV� ������ 7KH� DQDO\VHV� UHVXOWHG� LQ�
RGGV� UDWLRV� �25�� WRJHWKHU� ZLWK� FRQILGHQFH� LQWHUYDOV� �&,�� IRU� WKH� GLIIHUHQW�
GHWHUPLQDQWV� LQ� UHODWLRQ� WR� QRW� EHLQJ� VDWLVILHG�� &RQWLQXRXV� YDULDEOHV� ZHUH�
FDWHJRULVHG� LQWR� VXEJURXSV� LQ�RUGHU� WR� VLPSOLI\� WKH� LQWHUSUHWDWLRQ��&XW�RII�YDOXHV�
ZHUH�FKRVHQ�HLWKHU�E\�RIWHQ�XVHG�YDOXHV��DJH�DQG�%0,��RU�E\�WKH�PHGLDQ�YDOXH��7R�
GHFUHDVH� WKH� QXPEHU� RI� VXEJURXSV� UHJDUGLQJ� WXPRXU� ORFDWLRQ�� WKH� EUHDVW� ZDV�
GLYLGHG� LQWR�TXDGUDQWV�ZLWK� ���R¶FORFN�SODFHG� LQ� WKH� XSSHU� RXWHU� TXDGUDQW��7ZR�
DGGLWLRQDO�PRGHOV�ZHUH�FUHDWHG��RQH�WKDW�DGMXVWHG�IRU�DJH�DQG�%0,��DQG�RQH�WKDW�
DOVR� DGMXVWHG� IRU� YDULDEOHV� WKDW�ZHUH� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� HLWKHU� RI� WKH� WZR�
SUHYLRXV�PRGHOV��

$� VHQVLWLYLW\� DQDO\VLV� ZDV� SHUIRUPHG� ZKHQ� DQDO\VLQJ� VDWLVIDFWLRQ� UHJDUGLQJ�
V\PPHWU\�� H[FOXGLQJ� ��� SDWLHQWV� ZKR� KDG� XQGHUJRQH� VXUJHU\� RI� WKH� RSSRVLWH�
EUHDVW��LQ�RUGHU�WR�VHH�KRZ�WKLV�DIIHFWHG�WKH�RXWFRPH��

3DSHU�,,�

7R� LQYHVWLJDWH� WKH� DVVRFLDWLRQ� EHWZHHQ� SRWHQWLDO� GHWHUPLQDQWV� DQG� SHUFHLYHG�
SRVVLELOLW\� WR�SDUWLFLSDWH� LQ� WKH�GHFLVLRQ�PDNLQJ�SURFHVV� DFFRUGLQJ� WR� WKH�664��D�
ORJLVWLF� UHJUHVVLRQ� DQDO\VLV�ZDV� SHUIRUPHG�� 7KH� GHSHQGDQW� YDULDEOH� �UDWLQJ��ZDV�
GLFKRWRPLVHG� ����� YHUVXV� ����� DQG� FRQWLQXRXV� LQGHSHQGHQW� YDULDEOHV� ZHUH�
FDWHJRULVHG�� 7KH� SDWLHQW¶V� SHUFHLYHG� SRVVLELOLW\� WR� SDUWLFLSDWH� LQ� WKH� GHFLVLRQ�
PDNLQJ� SURFHVV� ZDV� WKHQ� DQDO\VHG� DV� D� SRWHQWLDO� GHWHUPLQDQW� IRU� ZKHWKHU� VKH�
FRQVLGHUHG�KHU�H[SHFWDWLRQV�WR�KDYH�EHHQ�PHW�DQG�ZKHWKHU�VKH�ZDV�VDWLVILHG�ZLWK�
WKH�DHVWKHWLF�RXWFRPH�DQG�V\PPHWU\��7KH�DQDO\VHV�ZHUH�DJH�DGMXVWHG��

,Q�D� VHQVLWLYLW\� DQDO\VLV�����SDWLHQWV�ZLWK�EHQLJQ�KLVWRSDWKRORJLFDO� ILQGLQJV�ZHUH�
H[FOXGHG�WR�LQYHVWLJDWH�ZKHWKHU�WKLV�FKDQJHG�WKH�UHVXOWV���

�



� ���

3DSHU�,,,�

&URVV�WDEOHV�ZHUH�XVHG�WR�YLVXDOLVH�WKH�DVVRFLDWLRQV�EHWZHHQ�%&&7�FRUH�VFRUHV�
DQG�YDULRXV�SDWLHQW�DQG�WUHDWPHQW�IDFWRUV��6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV��p�
YDOXHV�OHVV�WKDQ�������ZHUH�LGHQWLILHG�ZLWK�D�FKL���WHVW���

7KH�%UHDVW�4��4�VFRUHV�RI�HDFK�RI�WKH�GRPDLQV�³6DWLVIDFWLRQ�ZLWK�EUHDVW´�DQG�
³3V\FKRVRFLDO�ZHOO�EHLQJ´�ZHUH�JURXSHG�LQWR�TXDUWLOHV�DQG�FRPSDUHG�VHSDUDWHO\�WR�
WKH�%&&7�FRUH�VFRUHV�LQ�D�FURVV�WDEOH��7KH�DVVRFLDWLRQ�EHWZHHQ�%&&7�FRUH�VFRUHV�
DQG�4�VFRUHV�EHORZ�WKH�PHGLDQ�YDOXH�ZDV�WKHQ�VWXGLHG�LQ�D�ORJLVWLF�UHJUHVVLRQ�
DQDO\VLV��$SDUW�IURP�WKH�FUXGH�DQDO\VLV��DQ�DJH�DGMXVWHG�PRGHO�ZDV�FRQVWUXFWHG��DV�
ZHOO�DV�RQH�WKDW�DGMXVWHG�IRU�YDULDEOHV�WKDW�KDG�EHHQ�VKRZQ�WR�KDYH�D�VWDWLVWLFDOO\�
VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�WKH�%&&7�FRUH�VFRUHV���

3DSHU�,9�

.DSSD� VWDWLVWLFV� ZHUH� XVHG� WR� LQYHVWLJDWH� LQWHU�REVHUYHU� DJUHHPHQW� EHWZHHQ� WKH�
WKUHH�DVVHVVRUV�LQ�WKH�SKRWR�SDQHO�HYDOXDWLRQ���

.DSSD� VWDWLVWLFV�ZHUH� ILUVW� LQWURGXFHG� E\�&RKHQ� LQ� ������ DQG� DV� VXFK�� DUH� RIWHQ�
UHIHUUHG�WR�DV�&RKHQ¶V�NDSSD��������,Q�������KH�GHVFULEHG�D�PHWKRG��QRZ�NQRZQ�DV�
ZHLJKWHG�NDSSD��WR�XVH�IRU�RUGLQDO�GDWD��7KLV�PHWKRG�WDNHV�LQWR�FRQVLGHUDWLRQ�WKDW�
WKH�GLVFUHSDQF\�EHWZHHQ�IRU�H[DPSOH�SRRU�YHUVXV�H[FHOOHQW�LV�ODUJHU�WKDQ�EHWZHHQ�
SRRU�YHUVXV�IDLU���������

$V� WKH� RXWFRPH� LQ� WKH� FXUUHQW� VWXG\� ZDV� RUGLQDO�� ZHLJKWHG� NDSSD� DQDO\VLV� ZDV�
XVHG�� 7KH� ZHLJKWHG� NDSSD� YDOXHV� RI� WKH� DJUHHPHQW� EHWZHHQ� WKH� DVVHVVRUV¶� WZR�
GLIIHUHQW� LQGLYLGXDO� HYDOXDWLRQ� VHVVLRQV� ZHUH� FDOFXODWHG� WR� REWDLQ� LQWUD�REVHUYHU�
DJUHHPHQW��7KH�WKLUG�DVVHVVRU¶V�ILUVW�KDOI�DQG�VHFRQG�KDOI�IURP�WKH�ILUVW�HYDOXDWLRQ�
VHVVLRQ�ZHUH�FDOFXODWHG�VHSDUDWHO\��

$VVXPSWLRQV�WKDW�QHHG�WR�EH�PHW�ZKHQ�XVLQJ�NDSSD�VWDWLVWLFV�DUH�WKDW�WKH�VFDOH�RQ�
ZKLFK�WKH�REVHUYHUV�UDWH�LV�QRPLQDO��ZLWK�DQ�HTXDO�QXPEHU�RI�FDWHJRULHV��ZKLFK�GR�
QRW�RYHUODS��7KH�REVHUYDWLRQV�PXVW�EH�SDLUHG��L�H��WZR�UDWHUV�DVVHVV�WKH�VDPH�WKLQJ��
7KH� UDWHUV�PXVW� EH� WKH� VDPH� WKURXJKRXW� WKH� DVVHVVPHQW� DQG�PXVW� EH� EOLQGHG� WR�
HDFK�RWKHU��������������

,I� WKHUH� LV� QR� FRUUHODWLRQ� RWKHU� WKDQ� WKDW� FDXVHG� E\� FKDQFH� EHWZHHQ� WZR�
REVHUYDWLRQV�� WKH� NDSSD� YDOXH� LV� ��� &RPSOHWH� DJUHHPHQW� JLYHV� D� YDOXH� RI� ���
1HJDWLYH�NDSSD�YDOXHV�DUH�SRVVLEOH�DQG�UHSUHVHQW�GLVDJUHHPHQW�EHWZHHQ�UDWHUV��,Q�
������ /DQGLV� DQG� .RFK� SURSRVHG� FULWHULD� WKDW� DUH� RIWHQ� XVHG� WRGD\� IRU� WKH�
LQWHUSUHWDWLRQ�RI�NDSSD�YDOXHV��������$FFRUGLQJ�WR�WKHVH�FULWHULD��NDSSD�YDOXHV�XS�



����

WR� ���� VKRZ� VOLJKW� DJUHHPHQW�� ��������� IDLU�� ��������� PRGHUDWH�� ���������
VXEVWDQWLDO��DQG����������DOPRVW�SHUIHFW�DJUHHPHQW���

7R� HQDEOH� FRPSDULVRQV�ZLWK�SDWLHQW� VDWLVIDFWLRQ�PHDVXUHG�ZLWK� WKH�664�DQG� WKH�
%&&7�FRUH�VFRUHV�� WKH�PHDQ�RI� WKH� WKUHH�DVVHVVRUV¶� ILUVW�HYDOXDWLRQ�VHVVLRQV�ZDV�
FDOFXODWHG� DQG� URXQGHG� RII� WR� WKH� QHDUHVW� LQWHJHU�� 7KH� FRUUHODWLRQV� EHWZHHQ� WKH�
GLIIHUHQW� HYDOXDWLRQ� PRGDOLWLHV� ZHUH� DQDO\VHG� XVLQJ� 6SHDUPDQ¶V� UKR� �UV�� DV� WKH�
FRUUHODWLRQ� FRHIILFLHQW�� $� S�YDOXH� EHORZ� ����� ZDV� FRQVLGHUHG� VWDWLVWLFDOO\�
VLJQLILFDQW���

,Q�RUGHU�WR�VWXG\�ZKLFK�RI�WKH�WKUHH�HYDOXDWLRQ�PRGDOLWLHV�EHVW�SUHGLFWHG�DVSHFWV�RI�
+54R/�� UHFHLYHU� RSHUDWLQJ� FKDUDFWHULVWLFV� �52&�� FXUYHV� ZHUH� XVHG� �������
2XWFRPH� YDULDEOHV� ZHUH� WKH� 4�VFRUHV� RI� WKH� FKRVHQ� %UHDVW�4�� GRPDLQV� DQG�
TXDUWLOHV� RI� WKH� VHSDUDWH� 4�VFRUHV� ZHUH� XVHG� DV� FXW�RIIV�� $UHD� XQGHU� WKH� FXUYH�
�$8&��YDOXHV�ZHUH�REWDLQHG��WRJHWKHU�ZLWK�p�YDOXHV���

$� VHQVLWLYLW\� DQDO\VLV� ZDV� SHUIRUPHG� IRU� WKH� SUHGLFWLRQ� RI� 4�VFRUHV�� H[FOXGLQJ�
SDWLHQWV�ZKR�KDG�XQGHUJRQH�FKHPRWKHUDS\��VLQFH�WKH�EDVHOLQH�FRPSDULVRQ�EHWZHHQ�
WKH� SDWLHQWV� ZKR� KDG� EHHQ� HYDOXDWHG� ZLWK� WKH� GLIIHUHQW� HYDOXDWLRQ� PRGDOLWLHV�
VKRZHG�D�GLVFUHSDQF\�LQ�IUHTXHQF\�RI�DGPLQLVWHUHG�FKHPRWKHUDS\��

$GGLWLRQDO�DQDO\VHV�

$V�QHLWKHU�WKH�ILQDO�UHVXOWV�RI�WKH�HYDOXDWLRQV�ZLWK�GLIIHUHQW�PHWKRGV��QRU�FRPSOHWH�
LQIRUPDWLRQ�FRQFHUQLQJ�GHPRJUDSKLF�FKDUDFWHULVWLFV��ZHUH�DYDLODEOH�ZKHQ�WKH�ILUVW�
PDQXVFULSWV�ZHUH�FRPSOHWHG��VRPH�DGGLWLRQDO�DQDO\VHV�RI�LQWHUHVW�ZHUH�SHUIRUPHG�
GXULQJ�WKH�SURFHVV�RI�ZULWLQJ�WKLV�WKHVLV��

:LWK� WKH� DLP� RI� GHWHUPLQLQJ� ZKLFK� SDWLHQWV� DUH� DW� ULVN� RI� D� SRRU� SRVWRSHUDWLYH�
DHVWKHWLF�UHVXOW�DIWHU�FRQYHQWLRQDO�%&6��WKH�DVVRFLDWLRQ�EHWZHHQ�GLIIHUHQW�SRWHQWLDO�
ULVN� IDFWRUV� DQG� UHVXOWV� RI� WKH� GLIIHUHQW� HYDOXDWLRQ� PHWKRGV� ZDV� DQDO\VHG�� $V�
SUHYLRXVO\�� WKH� IRXU�SRLQW� VFDOHV�ZHUH� GLFKRWRPLVHG� ����� YHUVXV� ����� WR� HQDEOH�
ORJLVWLF� UHJUHVVLRQ� DQDO\VHV�� ,Q� DGGLWLRQ� WR� WKH� SUHYLRXV� YDULDEOHV� WKDW� ZHUH�
FRQVLGHUHG�SRWHQWLDO�GHWHUPLQDQWV��VPRNLQJ�ZDV�DGGHG�DV�D�SRWHQWLDO�ULVN�IDFWRU�IRU�
SRRU�UHVXOWV���

7KH�FRQWLQXRXV�YDULDEOHV�ZHUH�FDWHJRULVHG��&DWHJRULVDWLRQ�RI�FRQWLQXRXV�YDULDEOHV�
UHGXFHV� WKH� LQIRUPDWLRQ� SRWHQWLDOO\� DYDLODEOH� LQ� WKH�PDWHULDO��+RZHYHU�� LW�PDNHV�
WKH�UHVXOWV�PRUH�HDVLO\�LQWHUSUHWDEOH�IRU�XVH�LQ�FOLQLFDO�SUDFWLFH��+RZ�WR�FKRRVH�FXW�
RII�YDOXHV�FDQ�EH�GLVFXVVHG��,Q�SDSHU�,��FXW�RII�YDOXHV�ZHUH�EDVHG�RQ�RIWHQ�XVHG�
YDOXHV�RU�WKH�PHGLDQ�YDOXHV��)RU�WKLV�DGGLWLRQDO�DQDO\VLV��WKH�FXW�RII�YDOXHV�RI�DJH�
ZHUH� DGMXVWHG� WR� ��� DQG����� DV� WKHVH� GLVWULEXWH� WKH� VWXG\� FRKRUW� LQWR� WKUHH�PRUH�
HTXDOO\�VL]HG�JURXSV���



���

(WKLFV�

7KH� VWXG\� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH� HWKLFDO� VWDQGDUGV� RI� WKH� �����
+HOVLQNL� GHFODUDWLRQ� DQG� LWV� ODWHU� DPHQGPHQWV�� ,W� ZDV� DSSURYHG� E\� WKH� UHJLRQDO�
HWKLFV� FRPPLWWHH�RI�/XQG�8QLYHUVLW\� �'QU����������DQG������������$OO�SDWLHQWV�
JDYH�LQIRUPHG�ZULWWHQ�FRQVHQW��



����

5HVXOWV�

3DSHU�,�

7KH� VWXG\� FRKRUW� RI� SDSHU� ,� LQFOXGHG� ���� SDWLHQWV� ZKR� KDG� XQGHUJRQH�
FRQYHQWLRQDO�%&6��ILJXUH������

���������������������� �
��)LJXUH�����)ORZ�FKDUW�SDSHU�,�



� ���

7KH�PHGLDQ�DJH�RI� WKH�VWXG\�SRSXODWLRQ�ZDV����\HDUV��7KH�FKDUDFWHULVWLFV�RI� WKH�
VWXG\�SRSXODWLRQ�ZHUH�FRPSDUHG�WR�WKH�SDWLHQWV�ORVW�LQ�IROORZ�XS�LQ�WDEOH����

7DEOH����&KDUDFWHULVWLFV�RI�SDUWLFLSDQWV�DQG�QRQ�SDUWLFLSDQWV��
�� 6WXG\�SRSXODWLRQD� 1RW�FRPSOHWHE� 1RW�LQYLWHGF�

� Q ���� Q ��� Q ����

$JH��\HDUV��� �����������������G� ����������H� ����������H�

%0,��NJ�P���� �����������������G� ������������H� ����������H�

7XPRXU�VL]H��PP�� ������������������G� �����������H� ����������H�

%UHDVW�VL]H��PO�� �������������������������G� �������������H� �������������H�

(3%9(I����� �������������������������G� ���������������H� ���������������H�

D��&RPSOHWH�SDUWLFLSDQWV��
E��3DWLHQWV�ZKR�GLG�QRW�DWWHQG�IROORZ�XS�RU�FRPSOHWH�TXHVWLRQQDLUH�RU�TXHVWLRQQDLUH�PLVVLQJ��
F��3DWLHQWV�ZKR�GLG�QRW�UHFHLYH�LQYLWDWLRQ�WR�IROORZ�XS��DGPLQLVWUDWLYH�UHDVRQV���
G��0HGLDQ��LQWHUTXDUWLOH�UDQJH��UDQJH���
H��0HGLDQ��LQWHUTXDUWLOH�UDQJH���
I��(VWLPDWHG�SHUFHQWDJH�RI�%UHDVW�9ROXPH�([FLVHG��

�

2I�WKH�SDWLHQWV�ZKR�KDG�FRPSOHWHG�WKH�664������ZHUH�VDWLVILHG�RU�YHU\�VDWLVILHG�
ZLWK� WKH�DHVWKHWLF� UHVXOW�RI� WKH�RSHUDWHG�EUHDVW������ZLWK� WKH�V\PPHWU\�EHWZHHQ�
WKH�EUHDVWV�DQG�����ZLWK�WKH�VNLQ�VHQVLWLYLW\�RI�WKH�RSHUDWHG�EUHDVW��WDEOH�����

7DEOH����5HVXOWV�RI�WKH�VWXG\�VSHFLILF�TXHVWLRQQDLUH�
� 9HU\�

VDWLVILHG�
Q�����

6DWLVILHG�
Q�����

1RW�HQWLUHO\��
VDWLVILHG��
Q�����

'LVVDWLVILHG�
Q�����

0LVVLQJ�
Q�����

$HVWKHWLF�RXWFRPH� ����������� ����������� ��������� �������� �������

6\PPHWU\� ���������� ����������� ���������� ��������� ����������

6NLQ�VHQVLWLYLW\� ���������� ����������� ���������� �������� ���������

6KDSH�RI�RS��EUHDVW� ���������� ����������� ���������� �������� ���������

6L]H�RI�RS��EUHDVW� ���������� ����������� ���������� �������� ���������

$SSHDUDQFH�RI�VFDU� ����������� ����������� ��������� �������� ���������

�

)DFWRUV�DVVRFLDWHG�ZLWK�QRW�EHLQJ�HQWLUHO\�VDWLVILHG�RU�EHLQJ�GLVVDWLVILHG�ZLWK�WKH�
DHVWKHWLF�UHVXOW�ZHUH�DQ�(3%9(�������D[LOODU\�FOHDUDQFH��UH�H[FLVLRQ��DQG�
SRVWRSHUDWLYH�LQIHFWLRQ��WDEOH�����,Q�WKH�PXOWLYDULDEOH�DQDO\VLV��RQO\�D[LOODU\�
FOHDUDQFH�UHPDLQHG�VWDWLVWLFDOO\�VLJQLILFDQW��

5HJDUGLQJ�V\PPHWU\��SDWLHQWV�ZLWK�D�%0,�����NJ�P���D�VSHFLPHQ�ZHLJKW�RYHU�
PHGLDQ�YDOXH��UH�H[FLVLRQ��DQG�SRVWRSHUDWLYH�LQIHFWLRQ�ZHUH�OHVV�VDWLVILHG��WDEOH�����
5H�H[FLVLRQ�ZDV�WKH�RQO\�IDFWRU�UHPDLQLQJ�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�WKH�
PXOWLYDULDEOH�DQDO\VLV���



����

3RRU�VDWLVIDFWLRQ�ZLWK�VNLQ�VHQVLWLYLW\�ZDV�DVVRFLDWHG�ZLWK�%0,���������NJ�P���
WXPRXU�VL]H�RYHU�PHGLDQ�YDOXH��(3%9(�������D[LOODU\�FOHDUDQFH��UH�H[FLVLRQ��
UDGLRWKHUDS\��DQG�SRVWRSHUDWLYH�LQIHFWLRQ��WDEOH�����,Q�WKH�PXOWLYDULDEOH�DQDO\VLV��
%0,��WXPRXU�VL]H��UH�H[FLVLRQ��DQG�LQIHFWLRQ�UHPDLQHG�VWDWLVWLFDOO\�VLJQLILFDQW���

2GGV�UDWLRV�ZLWK�����&,�IRU�WKH�IDFWRUV�DVVRFLDWHG�ZLWK�VDWLVIDFWLRQ�UHJDUGLQJ�
DHVWKHWLF�UHVXOW��V\PPHWU\��RU�VNLQ�VHQVLWLYLW\��ZLWK�VWDWLVWLFDO�VLJQLILFDQFH�LQ�HLWKHU�
WKH�FUXGH�RU�WKH�DGMXVWHG�DQDO\VHV��DUH�SUHVHQWHG�LQ�WDEOH����

7DEOH����)DFWRUV�DVVRFLDWHG�ZLWK�OHVV�VDWLVIDFWLRQ�UHJDUGLQJ�DHVWKHWLF�UHVXOW��V\PPHWU\�DQG�VNLQ�VHQVLWLYLW\��
�&UXGH�DQDO\VLV��
� � $HVWKHWLF�UHVXOW�

25������&,��
6\PPHWU\��
25������&,��

6NLQ�VHQVLWLYLW\�
25������&,��

%0,��NJ�P��� ����� � �� ��

� ���������� � ����������������� �����������������

� ����� � ����������������� �����������������

7XPRXU�VL]H��PP�� ����� � � ��

� ����� � � �����������������

6SHFLPHQ�ZHLJKW��J�� ����� � �� �

� ����� � ����������������� �

(3%9(����� ����� �� � ��

� ���������� ����������������� � �����������������

� ����� ������������������ � �����������������

$[LOODU\�FOHDUDQFH� 1R�� �� � ��

� <HV� ����������������� � �����������������

5H�H[FLVLRQ� 1R� �� �� ��

� <HV� ����������������� ����������������� ������������������

3RVWRSHUDWLYH�LQIHFWLRQ� 1R� �� �� ��

� <HV� ��������������� ����������������� �����������������

5DGLRWKHUDS\� 1R� � � ��

� <HV� � � �����������������

�

� �
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3DSHU�,,�

7KH�VWXG\�FRKRUW�RI�SDSHU�,,�FRQVLVWHG�RI�����SDWLHQWV��ILJXUH������

�
)LJXUH�����)ORZ�FKDUW�SDSHU�,,�
�



���

,Q�DOO������ZRPHQ���������VWDWHG�DW�WKH�RQH�\HDU�IROORZ�XS�YLVLW�WKDW�WKH\�KDG�QRW�
RU�RQO\�SDUWO\�SHUFHLYHG�D�SRVVLELOLW\�WR�SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�
UHJDUGLQJ�VXUJLFDO�PHWKRG��WDEOH������

7DEOH����5HVXOWV�RI�WKH�VWXG\�VSHFLILF�TXHVWLRQQDLUH��664��
1RW�DW�DOO�
Q�����

3DUWO\�
Q�����

$OPRVW�HQWLUHO\�
Q�����

(QWLUHO\�
Q�����

0LVVLQJ�
Q�����

'LG�\RX�IHHO�WKDW�\RX�FRXOG�WDNH�SDUW�LQ�GHFLGLQJ�
ZKLFK�RSHUDWLRQ�VKRXOG�EH�SHUIRUPHG"�

����������� ���������� ���������� ���������� ���������

'LG�\RX�UHFHLYH�HQRXJK�LQIRUPDWLRQ�UHJDUGLQJ�WKH�
H[SHFWHG�DHVWKHWLF�UHVXOW"�

��������� ���������� ���������� ����������� ��������

+DV�WKH�RSHUDWLRQ�PHW�\RXU�H[SHFWDWLRQV������
UHJDUGLQJ�WKH�DHVWKHWLF�UHVXOW"�

�������� ��������� ���������� ����������� ��������

7KH�UHVXOWV�ZHUH�DOPRVW�LGHQWLFDO�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�H[FOXGLQJ�SDWLHQWV�ZLWK�
EHQLJQ�KLVWRSDWKRORJ\��

:KHQ� LQYHVWLJDWLQJ� GLIIHUHQW� SRWHQWLDO� GHWHUPLQDQWV� IRU� QRW� KDYLQJ� SHUFHLYHG� D�
SRVVLELOLW\� WR� SDUWLFLSDWH� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� WKH� RQO\� IDFWRU� WKDW�
VKRZHG� D� VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ� ZDV� KRZ� WKH� SDWLHQW� KDG� UHSRUWHG�
SUHRSHUDWLYH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�H[SHFWHG�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW��7KH�
SDWLHQWV� ZKR� VWDWHG� WKDW� WKH\� KDG� ³QRW� DW� DOO´� RU� ³SDUWO\´� UHFHLYHG� HQRXJK�
SUHRSHUDWLYH� LQIRUPDWLRQ� KDG� OHVV� RIWHQ� SHUFHLYHG� D� SRVVLELOLW\� WR� GHFLGH� RQ�
WUHDWPHQW��25������&,������������

7KH�ZRPHQ�ZKR�KDG�SHUFHLYHG�D�SRVVLELOLW\�WR�SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�
SURFHVV�ZHUH�PRUH� RIWHQ� VDWLVILHG� RU� YHU\� VDWLVILHG�ZLWK� WKH� DHVWKHWLF� UHVXOW� �25�
�����&,� ���������� 7KH\� KDG� DOVR� WR� D� KLJKHU� GHJUHH� KDG� WKHLU� H[SHFWDWLRQV� RI� WKH�
DHVWKHWLF�UHVXOW�IXOILOOHG��25������&,������������

$FFRUGLQJ�WR�WKH�664��VHYHQ�ZRPHQ�VWDWHG�WKDW�WKH\�KDG�SUHIHUUHG�D�PDVWHFWRP\�
LQVWHDG�RI�%&6��6L[� RI� WKHVH� KDG� UHSOLHG� ³QRW� DW� DOO´� RU� ³SDUWO\´� WR� WKH� TXHVWLRQ�
UHJDUGLQJ�ZKHWKHU�WKH\�SHUFHLYHG�LW�SRVVLEOH�WR�SDUWLFLSDWH�LQ�WKH�GHFLVLRQ�PDNLQJ�
SURFHVV��
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3DSHU�,,,�

7KH� QXPEHU� RI� SDWLHQWV� ZKR� KDG� ERWK� XQGHUJRQH� %&&7�FRUH� HYDOXDWLRQ� DQG�
FRPSOHWHG�WKH�%UHDVW�4�TXHVWLRQQDLUH�ZDV������ILJXUH�������
�

)LJXUH�����)ORZ�FKDUW�SDSHU�,,,�
�

7KH�DHVWKHWLF�UHVXOW�DFFRUGLQJ�WR�WKH�%&&7�FRUH�HYDOXDWLRQ�ZDV�H[FHOOHQW�LQ�������
�Q �����JRRG�LQ��������Q ������IDLU�LQ��������Q �����DQG�SRRU�LQ�������Q �����

/RZ� %0,� ������ DQG� VPDOO� EUHDVWV� SUHRSHUDWLYHO\� ������ PO�� KDG� VWDWLVWLFDOO\�
VLJQLILFDQW� DVVRFLDWLRQV� ZLWK� KLJKHU� %&&7�FRUH� VFRUHV� �S ������ DQG� S ������
UHVSHFWLYHO\��ZKHUHDV�UDGLRWKHUDS\�ZDV�DVVRFLDWHG�ZLWK�ORZHU�VFRUHV��S���������

7KH�PHGLDQ�4�VFRUH�IRU�WKH�%UHDVW�4��GRPDLQ�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´�ZDV�����
DQG�IRU�³3V\FKRVRFLDO�ZHOO�EHLQJ´�LW�ZDV�����

$�FURVV�WDEOH�LQYHVWLJDWLQJ�%&&7�FRUH�UHVXOW� LQ�UHODWLRQ�WR�%UHDVW�4��TXDUWLOHV� LV�
VKRZQ�LQ�WDEOH����



����

7DEOH����'LVWULEXWLRQ�RI�%&&7�FRUH�UHVXOWV�LQ�WKH�GLIIHUHQW�%UHDVW�4��TXDUWLOHV���
� %UHDVW�4���

6DWLVIDFWLRQ�ZLWK�EUHDVWV����
������Q����� ������Q����� ������Q����� !���Q������ � �

%&&7�FRUH�UHVXOW� �

*RRG�([FHOOHQW� ���������� ���������� ���������� ����������

)DLU�3RRU� ���������� ���������� ���������� ��������

0LVVLQJ� ���������� ���������� ���������� ����������

� � � � �

%&&7�FRUH�UHVXOW� � � � �

([FHOOHQW� �������� �������� ���������� ����������

*RRG� ���������� ���������� ���������� ����������

)DLU� ���������� ���������� ��������� ��������

3RRU� �������� ������ �������� ��������

� � � � �

� %UHDVW�4���
3V\FKRVRFLDO�ZHOO�EHLQJ��

� ������Q����� ������Q����� ������Q����� ����Q�����

%&&7�FRUH�UHVXOW� � � � �

���*RRG�([FHOOHQW� ���������� ���������� ���������� ����������

���)DLU�3RRU� ���������� ���������� ��������� ���������

���0LVVLQJ� ���������� ���������� ���������� ����������

� � � � �

%&&7�FRUH�UHVXOW� � � � �

���([FHOOHQW� �������� ��������� ��������� ����������

���*RRG� ���������� ���������� ���������� ����������

���)DLU� ���������� ���������� ��������� ����������

���3RRU� �������� ������ �������� ��������

�

7KH� SDWLHQWV� ZKR� KDG� JRRG� RU� H[FHOOHQW� DHVWKHWLF� UHVXOWV� DFFRUGLQJ� WR� WKH�
%&&7�FRUH�PRUH�RIWHQ�KDG�4�VFRUHV�DERYH�PHGLDQ��25������&,���������UHJDUGLQJ�
³6DWLVIDFWLRQ�ZLWK�EUHDVWV´�DQG�25������&,���������UHJDUGLQJ�³3V\FKRVRFLDO�ZHOO�
EHLQJ´���7KH�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKH�UHVXOWV�UHPDLQHG�LQ�WKH�DGMXVWHG�PRGHOV��

�

� �
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3DSHU�,9�

3DWLHQW� DQG� WXPRXU� FKDUDFWHULVWLFV� RI� WKH� VWXG\� FRKRUW� �ILJXUH� ���� DV� ZHOO� DV�
LQIRUPDWLRQ�UHJDUGLQJ�WUHDWPHQW��DUH�VKRZQ�LQ�WDEOH����6LQFH�QRW�DOO�SDWLHQWV�ZHUH�
H[DPLQHG�ZLWK�DOO�HYDOXDWLRQ�PRGDOLWLHV��WKH�FKDUDFWHULVWLFV�RI�WKH�GLIIHUHQW�JURXSV�
DUH�SUHVHQWHG�VHSDUDWHO\�� ,W�FDQ�EH�QRWHG� WKDW�PRVW�RI� WKH�FKDUDFWHULVWLFV�DUH�YHU\�
VLPLODU�EHWZHHQ� WKH�JURXSV��+RZHYHU�� WKHUH�DUH�GLIIHUHQFHV� LQ� WKH� IUHTXHQFLHV�RI�
DGPLQLVWHUHG�DGMXYDQW�WUHDWPHQW��VXFK�DV�FKHPRWKHUDS\���

7DEOH����&KDUDFWHULVWLFV�RI�WKH�VWXG\�SRSXODWLRQ�DQG�DOVR�RI�SDWLHQWV�HYDOXDWHG�ZLWK�GLIIHUHQW�HYDOXDWLRQ�
PRGDOLWLHV�SUHVHQWHG�VHSDUDWHO\��
� 3DWLHQWV�

LQFOXGHG��
Q ����

%&&7�FRUH�
HYDOXDWHG�
Q ����

3KRWR�SDQHO�
HYDOXDWLRQ�
Q ����

%UHDVW�4��

FRPSOHWHG�
Q ����

$JH��\HDUV�D� ����������� ����������� ����������� �����������

%0,��NJ�P���D� ����������� ����������� ����������� �����������

%UHDVW�VL]H��PO��D� �������������� ���������
�����

���������
�����

���������
�����

7XPRXU�VL]H��PP��D� ����������� ����������� ����������� �����������

5H�H[FLVLRQ�UDWH��Q�� ���������� ���������� ���������� ����������

$[LOODU�FOHDUDQFH��Q�� ����������� ����������� ����������� �����������

,QYDVLYH�FDQFHUE��Q��
���RI�QR�VSHFLDO�W\SH��167F��
���OREXODU�
���ERWK�167�DQG�OREXODU�
���PHGXOODU\�
���RWKHU�LQYDVLYH�FDQFHU�
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&DQFHU�LQ�VLWX��&,6��E��Q��
���'&,6��GXFWDO�&,6��
���/&,6��OREXODU�&,6��
���ERWK�'&,6�DQG�/&,6�
���RWKHU�&,6�
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7�FODVVLILFDWLRQE��Q��
���7LV��FDQFHU�LQ�VLWX��
���7�������PP��
���7���!������PP��
���7���!���PP��
���7;��SULPDU\�WXPRXU�FRXOG�
����������QRW�EH�DVVHVVHG�������
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5DGLRWKHUDS\��Q�� ������������ ������������ ������������ ������������

&KHPRWKHUDS\�G��Q�� ����������� ������������ ����������� ������������

+RUPRQDO�WKHUDS\��Q�� ������������ ������������ ������������ ������������

D���3UHVHQWHG�ZLWK�WKH�PHGLDQ�YDOXH�DQG�LQWHUTXDUWLOH�UDQJH�

E���'DWD�H[WUDFWHG�IURP�WKH�6ZHGLVK�EUHDVW�FDQFHU�UHJLVWU\�����SDWLHQWV�QRW�UHJLVWHUHG��ZKHUHRI����SDWLHQWV�KDG�QRQ�
PDOLJQDQW�KLVWRSDWKRORJ\���

F���3UHYLRXVO\�GXFWDO�

G���6WDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�PHDVXUHG�ZLWK�FKL���WHVW��S� ��������
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:KHQ� WKH� GLIIHUHQW� HYDOXDWLRQ� PRGDOLWLHV� ZHUH� FRPSDUHG� WR� RQH� DQRWKHU� XVLQJ�
6SHDUPDQ¶V� FRUUHODWLRQ� FRHIILFLHQW�� WKH� FRUUHODWLRQ� EHWZHHQ� WKH� SKRWR� SDQHO�
HYDOXDWLRQ�DQG�WKH�664�ZDV�UV��������S��������UHJDUGLQJ�WKH�DHVWKHWLF�UHVXOW�RI�WKH�
RSHUDWHG� EUHDVW� DQG� UV�� ����� �S�������� UHJDUGLQJ� V\PPHWU\�� 5HJDUGLQJ� WKH�
FRUUHODWLRQ� FRHIILFLHQWV� ZKHQ� FRPSDULQJ� %&&7�FRUH� WR� WKH� V\PPHWU\� UDWLQJV� RI�
WKH�SKRWR�SDQHO�HYDOXDWLRQ�DQG�664��WKH�FRUUHODWLRQV�ZHUH�UV��������S��������DQG�
UV��������S���������UHVSHFWLYHO\���

7KH� LQWHU�REVHUYHU� DJUHHPHQW� EHWZHHQ� WKH� WKUHH� GLIIHUHQW� DVVHVVRUV� LQ� WKH� SDQHO��
PHDVXUHG� ZLWK� ZHLJKWHG� NDSSD�� UDQJHG� IURP� ����� WR� ����� LQ� WKH� HYDOXDWLRQ� RI�
DHVWKHWLF� UHVXOW�RI� WKH�RSHUDWHG�EUHDVW�DQG� IURP������ WR������ LQ� WKH�HYDOXDWLRQ�RI�
V\PPHWU\��7KH�UHVXOWV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��

7KH� LQWUD�REVHUYHU� DJUHHPHQW� EHWZHHQ� WKH� DVVHVVRUV¶� ILUVW� DQG� VHFRQG� VHVVLRQV�
UDQJHG� IURP� ����� WR� ������ H[FHSW� IRU� WKH� ZHLJKWHG� NDSSD� RI� RQH� DVVHVVRU��
HYDOXDWLQJ�V\PPHWU\��ZKR�KDG�DQ�DJUHHPHQW�RI�������

7KH� PHUJHG� SKRWR� SDQHO� HYDOXDWLRQ� UHVXOWV� UHJDUGLQJ� WKH� DHVWKHWLF� UHVXOW� RI� WKH�
RSHUDWHG�EUHDVW�FRPSDUHG�WR�SUHRSHUDWLYHO\�ZHUH������H[FHOOHQW������JRRG������
IDLU�� DQG� ��� SRRU�� 7KH� UHVXOWV� RI� SRVWRSHUDWLYH� V\PPHWU\� ZHUH�� ���� QHDUO\�
LGHQWLFDO� EUHDVWV�� ���� VOLJKW� DV\PPHWU\�� ���� QRWDEOH� DV\PPHWU\�� ���
FRQVLGHUDEOH�DV\PPHWU\���

7KH� 664�ZDV� VKRZQ� WR� SUHGLFW� WKH� UHVXOWV� RI� +54R/� EHVW��:KHQ� VWXG\LQJ� WKH�
%UHDVW�4��GRPDLQ�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´� WKH�$8&�YDOXHV� UDQJHG� IURP������
WR� ����� ZLWK� D� 4�VFRUH� FXW�RII� RI� ���� 3DWLHQW� VDWLVIDFWLRQ� ZLWK� DHVWKHWLF� UHVXOW�
DFFRUGLQJ�WR�WKH�664�KDG�WKH�KLJKHVW�$8&�YDOXH�� L�H��SUHGLFWHG�D�4�VFRUH�DERYH�
��� EHVW� �ILJXUH� ����� $OO� S�YDOXHV� ZHUH� EHORZ� ����� H[FHSW� WKH� SKRWR� SDQHO�
HYDOXDWLRQ� RI� JHQHUDO� DSSHDUDQFH� RI� WKH� RSHUDWHG� EUHDVW� FRPSDUHG� WR� WKH� VDPH�
EUHDVW�SUHRSHUDWLYHO\��S ���������

:KHQ�DQDO\VLQJ�³3V\FKRVRFLDO�ZHOO�EHLQJ´� WKH�$8&�YDOXHV� UDQJHG� IURP������ WR�
�����ZLWK�D�4�VFRUH�FXW�RII�RI�������3DWLHQW�VDWLVIDFWLRQ�ZLWK�V\PPHWU\�DFFRUGLQJ�
WR�WKH�664�SUHGLFWHG�WKH�UHVXOWV�RI�WKLV�GRPDLQ�EHVW��ILJXUH������7KH�$8&�YDOXHV�
RI� WKH� %&&7�FRUH� DQG� WKH� SKRWR� SDQHO� HYDOXDWLRQ� RI� JHQHUDO� DSSHDUDQFH� RI� WKH�
RSHUDWHG� EUHDVW� ZHUH� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� �S�YDOXHV� ����� DQG� �����
UHVSHFWLYHO\���7KH� UHVXOWV� IURP� WKH�664�DQG� IURP� WKH�SDQHO�HYDOXDWLRQ� UHJDUGLQJ�
V\PPHWU\�KDG�S�YDOXHV�EHORZ��������
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�
)LJXUH�����52&�FXUYH�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´��4�VFRUH�FXW�RII����
�

�
)LJXUH�����52&�FXUYH�³3V\FKRVRFLDO�ZHOO�EHLQJ´��4�VFRUH�FXW�RII�������
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$GGLWLRQDO�UHVXOWV�

7KH� DQDO\VLV� RI� SRWHQWLDO� ULVN� IDFWRUV� IRU� D� SRRU� DHVWKHWLF� UHVXOW� HYDOXDWHG� E\�
SDWLHQW� VDWLVIDFWLRQ� DFFRUGLQJ� WR� WKH� 664�� WKH� SKRWR� SDQHO� HYDOXDWLRQ� DQG� WKH�
VRIWZDUH�%&&7�FRUH�LV�VKRZQ�LQ�WDEOH�����

,W�FDQ�EH�REVHUYHG�WKDW�WKH�UHVXOWV�GLIIHUHG�VRPHZKDW�GHSHQGLQJ�RQ�WKH�HYDOXDWLRQ�
PHWKRG�DQG�DOVR�GHSHQGLQJ�RQ�ZKHWKHU�WKH�DHVWKHWLF�UHVXOW�RI�WKH�RSHUDWHG�EUHDVW�
RU�V\PPHWU\�ZDV�HYDOXDWHG���

$�KLJK�%0,�ZDV�DVVRFLDWHG�ZLWK�SRRU�UHVXOWV�UHJDUGLQJ�V\PPHWU\�DFFRUGLQJ�WR�WKH�
664�DQG�WKH�SKRWR�SDQHO�HYDOXDWLRQ��$OVR� WKH�UHVXOWV�RI�%&&7�FRUH��ZKLFK�ZHUH�
ODUJHO\� EDVHG� RQ� V\PPHWU\� PHDVXUHV�� ZHUH� DVVRFLDWHG� ZLWK� %0,�� $Q� (3%9(�
H[FHHGLQJ� ���� ZDV� DVVRFLDWHG� ZLWK� SRRU� UHVXOWV� UHJDUGLQJ� WKH� SRVWRSHUDWLYH�
DHVWKHWLF�UHVXOWV�RI� WKH�RSHUDWHG�EUHDVW�DFFRUGLQJ�WR�WKH�664�DQG�WKH�SKRWR�SDQHO�
HYDOXDWLRQ��7KH�%&&7�FRUH�DOVR� VKRZHG� WKLV�DVVRFLDWLRQ��$[LOODU\�FOHDUDQFH�ZDV�
DVVRFLDWHG�ZLWK�SRRU�UHVXOWV�DFFRUGLQJ�WR�WKH�664��5H�H[FLVLRQ�LPSDLUHG�RXWFRPH�
DV� HYDOXDWHG� E\� WKH� 664� DQG� WKH� SKRWR� SDQHO�� 1R� VWDWLVWLFDOO\� VLJQLILFDQW�
DVVRFLDWLRQ�ZDV�VKRZQ�EHWZHHQ�SRRU�%&&7�FRUH�UHVXOW�DQG�D[LOODU\�FOHDUDQFH��UH�
H[FLVLRQ��RU�UDGLRWKHUDS\��

$JH�GLG�QRW�VHHP�WR� LQIOXHQFH� WKH�DHVWKHWLF� UHVXOW�RU�V\PPHWU\�DFFRUGLQJ� WR�DQ\�
HYDOXDWLRQ�PHWKRG��DQG�QRU�GLG�VPRNLQJ��FKHPRWKHUDS\��RU�KRUPRQDO�WKHUDS\���

:KHQ�FRPSDULQJ�WKH�HYDOXDWLRQ�RI�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�E\�WKH�664�WR�WKH�
SKRWR�SDQHO�HYDOXDWLRQ�� WXPRXU� ORFDWLRQ�DOVR�VHHPHG�WR�KDYH�DQ�LQIOXHQFH�RQ�WKH�
RXWFRPH�DFFRUGLQJ�WR�WKH�SKRWR�SDQHO��EXW�QRW�DFFRUGLQJ�WR�WKH�664��$�WXPRXU�LQ�
WKH�XSSHU�RXWHU�TXDGUDQW�UHVXOWHG� LQ�D�KLJKHU�SKRWR�SDQHO�HYDOXDWLRQ�VFRUH��EXW� LW�
FDQ� EH� REVHUYHG� WKDW� WKH� FRQILGHQFH� LQWHUYDOV� DUH� YHU\� ZLGH�� LQGLFDWLQJ� IHZ�
SDWLHQWV�LQ�VRPH�RI�WKH�JURXSV���

5HJDUGLQJ�V\PPHWU\��WXPRXU�ORFDWLRQ�GLG�QRW�VHHP�WR�LPSDLU�WKH�UHVXOW�DFFRUGLQJ�
WR�HLWKHU�WKH�664�RU�WKH�SDQHO�HYDOXDWLRQ��5DGLRWKHUDS\�ZDV�DVVRFLDWHG�ZLWK�SRRU�
RXWFRPH�DFFRUGLQJ�WR�WKH�SKRWR�SDQHO�HYDOXDWLRQ��EXW�QRW�DFFRUGLQJ�WR�WKH�664��,W�
FDQ�EH�REVHUYHG�WKDW�QR�YDOXH�LV�SUHVHQWHG�LQ�WKH�WDEOH�IRU�SKRWR�SDQHO�HYDOXDWLRQ�
RI� WKH�DHVWKHWLF�UHVXOW��2I� WKH�SDWLHQWV�ZKR�KDG�QRW�XQGHUJRQH�UDGLRWKHUDS\��RQO\�
RQH�KDG�D�SRRU�UHVXOW�DFFRUGLQJ�WR�WKH�SKRWR�SDQHO�HYDOXDWLRQ���
� �
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7DEOH����$QDO\VLV�RI�SRWHQWLDO�GHWHUPLQDQWV�RI�DHVWKHWLF�UHVXOW�DQG�V\PPHWU\�DIWHU�FRQYHQWLRQDO�%&6��
HYDOXDWHG�E\�GLIIHUHQW�PHWKRGV��2GGV�UDWLRV�DUH�SUHVHQWHG�ZLWK�&,�LQ�EUDFNHWV�IRU�SRRU�IDLU�UHVXOWV��
� � 664���������
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664�����������
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'LVFXVVLRQ�

%UHDVW�FDQFHU�LV�D�FRPPRQ�GLVHDVH�ZLWK�D�ODUJH�QXPEHU�RI�ORQJ�WHUP�VXUYLYRUV���

7R�LPSURYH�WUHDWPHQW�RI�EUHDVW�FDQFHU�LW�LV�LPSRUWDQW�WR�HVWDEOLVK�WKH�EHVW�SRVVLEOH�
PHWKRGV� IRU� IROORZ�XS� RI� WUHDWHG� SDWLHQWV�� &RQFHUQLQJ� %&6�� WKH� UHVXOWV� RI� RXU�
VWXGLHV� LQGLFDWH� WKDW� WKH� %&&7�FRUH� VRIWZDUH� PD\� EH� D� YDOXDEOH� DGGLWLRQ� WR�
3520V�� VXFK� DV� WKH�%UHDVW�4���%DVHG�RQ�RXU� UHVXOWV�� SKRWR�SDQHO� HYDOXDWLRQ� LV�
QRW�UHFRPPHQGHG��GXH�WR�LWV�ORZ�UHSURGXFLELOLW\�DQG�KLJK�WLPH�FRQVXPSWLRQ��

7KH� SDWLHQWV� WUHDWHG� ZLWK� FRQYHQWLRQDO� %&6� LQ� WKLV� VWXG\� FRKRUW� UHSRUWHG� KLJK�
OHYHOV� RI� VDWLVIDFWLRQ� FRQFHUQLQJ� WKH� SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW�� $Q� (3%9(�
H[FHHGLQJ�����ZDV�DVVRFLDWHG�ZLWK�SRRU�DHVWKHWLF�UHVXOW�DFFRUGLQJ�WR�WKH�664�RQ�
SDWLHQW� VDWLVIDFWLRQ�� WKH� SKRWR� SDQHO�� DQG� %&&7�FRUH� HYDOXDWLRQ�� +HQFH�� LI� WKH�
VXUJHRQ�SUHRSHUDWLYHO\�HVWLPDWHV�WKDW�PRUH�WKDQ�D�ILIWK�RI�WKH�EUHDVW�YROXPH�QHHGV�
WR�EH�H[FLVHG�WR�REWDLQ�RQFRORJLFDOO\�VDIH�PDUJLQV��VXUJLFDO�WHFKQLTXHV�RWKHU�WKDQ�
FRQYHQWLRQDO�%&6�VKRXOG�EH�FRQVLGHUHG��VXFK�DV�WKH�XVH�RI�RQFRSODVWLF�WHFKQLTXHV�
DQG�RU�D�FRQWUDODWHUDO�SURFHGXUH�WR�LPSURYH�V\PPHWU\��

7R�IXUWKHU�LQFUHDVH�SDWLHQW�VDWLVIDFWLRQ��ZD\V�WR�LPSURYH�WKH�FRPPXQLFDWLRQ�WR�WKH�
SDWLHQWV�RI�WKH�SRVVLELOLW\�RI�6'0�PD\�EH�WULHG��0DQ\�ZRPHQ�LQ�WKH�VWXG\�FRKRUW�
KDG�QRW�SHUFHLYHG�DQ�RSSRUWXQLW\�WR�WDNH�SDUW�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�DQG�
WKLV� ZDV� DVVRFLDWHG� ZLWK� ORZHU� VDWLVIDFWLRQ� UDWHV�� $GHTXDWH� DQG� VXIILFLHQW�
SUHRSHUDWLYH�LQIRUPDWLRQ�LV�LPSRUWDQW�WR�HQDEOH�SDWLHQW�LQYROYHPHQW��

Is the study sample representative? 
7KH� UHVXOWV� SUHVHQWHG� LQ� WKLV� WKHVLV� DUH� EDVHG� RQ� D� VWXG\� SRSXODWLRQ� RULJLQDOO\�
LQFOXGHG�LQ�WKH�23%�S0(�VWXG\��$�QXPEHU�RI�HOLJLEOH�SDWLHQWV��Q �����ZHUH�QRW�
LQFOXGHG� LQ� WKH� VWXG\� IRU� XQNQRZQ� UHDVRQV��&RPSDULVRQ� RI� WKHVH� SDWLHQWV� WR� WKH�
VWXG\� SRSXODWLRQ� UHYHDOHG� D� GLIIHUHQFH� LQ� DJH� DQG� WXPRXU� VWDJH�� 7KH� QRQ�
SDUWLFLSDQWV� ZHUH� VRPHZKDW� ROGHU�ZLWK� D�PHDQ� DJH� RI� ��� FRPSDUHG� WR� ���� ,W� LV�
SRVVLEOH� WKDW� ROGHU� SDWLHQWV�� SHUKDSV�ZLWK�PXOWLSOH� LOOQHVVHV�� DUH� OHVV� OLNHO\� WR�EH�
LQWHUHVWHG�LQ�SDUWLFLSDWLQJ�LQ�D�VWXG\�VXFK�DV�WKLV��7XPRXU�VWDJHV�VXFK�DV�7���7;��
7��� DQG� 7LV� ZHUH� PRUH� IUHTXHQW� DPRQJ� WKH� QRQ�SDUWLFLSDQWV�� 8QFHUWDLQW\�
FRQFHUQLQJ� WKH�VL]H�DQG� ORFDWLRQ�RI� WKH� WXPRXU��ZKHWKHU�%&6�ZRXOG�EH� IHDVLEOH��
PLJKW� KDYH� FRQWULEXWHG� WR� WKHVH� SDWLHQWV� QRW� EHLQJ� LQFOXGHG� LQ� WKH� VWXG\�� 7KH�
REVHUYHG�GLIIHUHQFHV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�GUDZLQJ�FRQFOXVLRQV�IURP�
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WKH� PDWHULDO�� +RZHYHU�� WKH� GLIIHUHQFH� LQ� PHDQ� DJH� ZDV� VOLJKW� DQG� WKH� VWXG\�
SRSXODWLRQ�PD\�EH� FRQVLGHUHG� WR�EH� UHSUHVHQWDWLYH� RI� WKH�SRSXODWLRQ� LQWHQGHG� WR�
VWXG\���

3DWLHQWV� ZHUH� DOVR� ORVW� LQ� IROORZ�XS� IRU� GLIIHUHQW� UHDVRQV� DIWHU� LQFOXVLRQ� LQ� WKH�
23%�S0(� VWXG\�� ,Q� HDFK� RI� WKH� SDSHUV�� FRPSDULVRQV� ZHUH� PDGH� EHWZHHQ� WKH�
SDWLHQWV� ORVW� LQ� IROORZ�XS� WR� WKH� UHVXOWLQJ� VWXG\� VDPSOH��7KH�FKDUDFWHULVWLFV�ZHUH�
VLPLODU�� ZLWK� PLQRU� GLIIHUHQFHV� SUHVHQWHG� LQ� WKH� VHSDUDWH� SDSHUV�� 7KH� ORVV� LQ�
IROORZ�XS�LV�XQOLNHO\�WR�KDYH�KDG�D�VLJQLILFDQW�LPSDFW�RQ�WKH�UHVXOWV��

$HVWKHWLF�UHVXOW�DIWHU�%&6��

3DWLHQW�VHOI�HYDOXDWLRQ�

3DWLHQW� VDWLVIDFWLRQ�ZLWK� WKH�DHVWKHWLF� UHVXOW�DIWHU�FRQYHQWLRQDO�%&6� LQ� WKLV� VWXG\�
SRSXODWLRQ��DFFRUGLQJ�WR�WKH�664��LV�LQ�OLQH�ZLWK�WKH�UHVXOWV�IURP�RWKHU�VWXGLHV������
�����2I�WKRVH�WUHDWHG������UHSRUWHG�WKDW�WKH\�ZHUH�VDWLVILHG�RU�YHU\�VDWLVILHG�ZLWK�
WKH�DHVWKHWLF� UHVXOW�RI� WKH�RSHUDWHG�EUHDVW��6DWLVIDFWLRQ�FRQFHUQLQJ�V\PPHWU\�ZDV�
VRPHZKDW�ORZHU�ZLWK�����EHLQJ�VDWLVILHG�RU�YHU\�VDWLVILHG���

,Q�WKH�HYDOXDWLRQ�RI�SDWLHQW�VDWLVIDFWLRQ��IRUPDOO\�GHYHORSHG�DQG�WHVWHG�3520V�DUH�
KLJKO\� SUHIHUDEOH� WR� XVH� LQ� VFLHQWLILF� UHVHDUFK�� 6WXG\�VSHFLILF� TXHVWLRQQDLUHV��
VRPHWLPHV� FDOOHG� ad hoc� TXHVWLRQQDLUHV�� PD\� LQFOXGH� ORJLFDO� DQG� UDWLRQDO�
TXHVWLRQV�� EXW� ZLWKRXW� IRUPDO� GHYHORSPHQW� DQG� WHVWLQJ�� WKH� UHSURGXFLELOLW\� DQG�
YDOLGLW\�RI�WKH�LQVWUXPHQW�LV�XQFHUWDLQ��������7KH�%UHDVW�4��TXHVWLRQQDLUH��ZKLFK�
KDV� XQGHUJRQH� D� PHWLFXORXV� FRQVWUXFWLRQ� SURFHVV� WR� HQVXUH� UHSURGXFLELOLW\� DQG�
YDOLGLW\�� LV� SUHIHUDEOH� WR� XVH� LQ� IXWXUH� VWXGLHV� DLPLQJ� WR� HYDOXDWH� SDWLHQW�
VDWLVIDFWLRQ��+RZHYHU�� WKLV� TXHVWLRQQDLUH�ZDV� QRW� DYDLODEOH�ZKHQ� WKH�23%�S0(�
VWXG\�ZDV� LQLWLDWHG��*HQHULF� LQVWUXPHQWV� DYDLODEOH� DW� WKH� WLPH�� VXFK� DV� WKH�6KRUW�
)RUP���� ������� ZHUH� GHHPHG� OHVV� VXLWDEOH� WR� VXIILFLHQWO\� DQVZHU� WKH� TXHVWLRQV�
SRVHG� LQ� WKH� VWXG\�� $QRWKHU� LVVXH� ZLWK� JHQHULF� TXHVWLRQQDLUHV� LV� WKHLU�
UHVSRQVLYHQHVV�� L�H�� WKHLU� DELOLW\� WR� PHDVXUH� FKDQJHV� LQ� +54R/� DIWHU� D� PHGLFDO�
SURFHGXUH��������,Q�OLJKW�RI�WKLV��FRQVWUXFWLRQ�DQG�XVH�RI�DQ�664�LQ�WKLV�VWXG\�ZDV�
FKRVHQ�DQG�VWHSV�ZHUH� WDNHQ� WR� LQFUHDVH� LWV�XVHIXOQHVV�� ,W�ZDV�EDVHG�RQ�VLPLODUO\�
FRQVWUXFWHG�TXHVWLRQQDLUHV�XVHG�LQ�SUHYLRXV�UHVHDUFK�LQ�RXU�LQVWLWXWLRQ������������
DQG� D� SV\FKRORJLVW� ZDV� LQYROYHG� LQ� WKH� FRQVWUXFWLRQ� SURFHVV�� $� SLORW� WHVW� ZDV�
SHUIRUPHG�SULRU�WR�WKH�VWDUW�RI�WKH�VWXG\��

7KH� SDWLHQWV� UHFHLYHG� WKH� 664� DW� WKH� WLPH� RI� WKH� IROORZ�XS� H[DPLQDWLRQ� DQG� DV�
VXFK�� WKH� PDMRULW\� FRPSOHWHG� LW� RQ� VLWH�� $� IHZ� SDWLHQWV� EURXJKW� LW� KRPH� DQG�
VXEVHTXHQWO\�VHQW�LW�E\�PDLO��4XHVWLRQQDLUHV�WKDW�DUH�FRPSOHWHG�LQ�WKH�SUHVHQFH�RI�
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D�KHDOWK�FDUH�RIILFLDO�KDYH�WKH�DGYDQWDJH�RI�DQ�LQFUHDVHG�UHVSRQVH�UDWH�DQG�WKHUHE\��
GHFUHDVHG� ULVN� RI� QRQ�UHVSRQVH� ELDV�� +RZHYHU�� WKH� UHVSRQGHUV� PLJKW� DYRLG�
H[SUHVVLQJ�WKHLU�GLVVDWLVIDFWLRQ�WR�WKH�VDPH�H[WHQW�WKDW�WKH\�ZRXOG�KDYH�DW�KRPH��,Q�
DGGLWLRQ� WR� WKLV��SRVLWLYHO\�VNHZHG�DQVZHUV�DUH�NQRZQ� WR�EH�DQ� LQKHUHQW� LVVXH� LQ�
UHVHDUFK� XVLQJ� TXHVWLRQQDLUHV� LQ� WKH� HYDOXDWLRQ� RI� SDWLHQW� VDWLVIDFWLRQ� ZLWK�
KHDOWKFDUH�� (IIRUWV� QHHG� WR� EH� PDGH� LQ� WKH� FRQVWUXFWLRQ� SURFHVV� RI� WKH�
TXHVWLRQQDLUH�WR�UHGXFH�WKH�HIIHFW�RI�WKLV�������

3KRWR�SDQHO�HYDOXDWLRQ�

7KH�DVVHVVPHQW�RI�WKH�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�XVLQJ�D�SKRWR�SDQHO�HYDOXDWLRQ�
RI� ���� SDWLHQWV� VKRZHG� SRRU� LQWUD�� DQG� LQWHU�REVHUYHU� DJUHHPHQW�� DV� UHSRUWHG� LQ�
SDSHU� ,9�� 7KLV� HYDOXDWLRQ�PRGDOLW\�ZDV� DOVR� KLJKO\� UHVRXUFH�FRQVXPLQJ��0XFK�
WLPH� ZDV� QHHGHG� IRU� ERWK� WKH� SUHSDUDWLRQ� DQG� DUUDQJHPHQW� RI� WKH� SKRWRV� WR� EH�
SUHVHQWHG�DQG�IRU�WKH�HYDOXDWLRQ�VHVVLRQV��HDFK�ODVWLQJ�DSSUR[LPDWHO\�IRXU�KRXUV���

7KHUH� DUH� QR� HVWDEOLVKHG� JXLGHOLQHV� IRU� KRZ� D� SDQHO� HYDOXDWLRQ� VKRXOG� EH�
SHUIRUPHG��7KHUH�DUH�GLIIHULQJ�UHFRPPHQGDWLRQV�DV�WR�KRZ�PDQ\�DVVHVVRUV�VKRXOG�
WDNH� SDUW� ����� ����� ,W� LV� SRVVLEOH� WKDW� D� ODUJHU� QXPEHU� RI� SDUWLFLSDQWV� LQ� D� SDQHO�
FRXOG�SRWHQWLDOO\�UHDFK�D�KLJKHU�OHYHO�RI�³DFFXUDF\´�� L�H��FORVHU� WR�D�FRQVHQVXV�RI�
KRZ� DQ� DHVWKHWLF� UHVXOW� VKRXOG� EH� DVVHVVHG�� +RZHYHU�� WR� KDYH� PRUH� WKDQ� WKUHH�
SDUWLFLSDQWV�LQ�D�SDQHO�HYDOXDWLRQ��LQ�ZKLFK�HDFK�VHVVLRQ�WDNHV�VHYHUDO�KRXUV��GRHV�
QRW�VHHP�UHDVRQDEOH�LQ�WHUPV�RI�UHVRXUFH�XVH���

$� SDQHO� HYDOXDWLRQ�� RU� D� VLQJOH� SK\VLFLDQ¶V� RSLQLRQ�� RI� DHVWKHWLF� UHVXOW� KDV� EHHQ�
WUDGLWLRQDOO\�PXFK�XVHG�DV�DQ�DGGLWLRQ�WR�WKH�SDWLHQW¶V�HYDOXDWLRQ��+RZHYHU��SRRU�
DJUHHPHQW�EHWZHHQ�GLIIHUHQW�DVVHVVRUV�������DQG�IRU�WKH�VDPH�DVVHVVRU�DW�GLIIHUHQW�
HYDOXDWLRQ� VHVVLRQV� ����� KDV� EHHQ� UHSRUWHG� LQ� RWKHU� VWXGLHV��$V� LW� LV� D� VXEMHFWLYH�
W\SH� RI� HYDOXDWLRQ�� WKH� UHVXOWV� ZLOO� GLIIHU� GHSHQGLQJ� RQ� ZKLFK� LQGLYLGXDOV� DUH�
FKRVHQ�IRU�WKH�SDQHO���

0RVW�SUHYLRXV�VWXGLHV�KDYH�EHHQ�EDVHG�VROHO\�RQ�WKH�SRVWRSHUDWLYH�UHVXOW��ZLWKRXW�
WKH� SRVVLELOLW\� RI� WDNLQJ� WKH� SUHRSHUDWLYH� VLWXDWLRQ� LQWR� DFFRXQW� ������ $V�
SUHRSHUDWLYH� SKRWRV� ZHUH� DOVR� DYDLODEOH� LQ� WKLV� PDWHULDO�� WKH� HYDOXDWLRQ� RI� WKH�
SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� FRXOG� EH� DVVHVVHG� LQ� UHODWLRQ� WR� WKH� VDPH� EUHDVW�
SUHRSHUDWLYHO\�� DQG� WR� WKH� FRQWUDODWHUDO� EUHDVW�� 7KLV� FRXOG� SRWHQWLDOO\� PDNH� WKH�
HYDOXDWLRQ�PRUH�MXVW��VLQFH�PDQ\�ZRPHQ�KDYH�DV\PPHWULFDO�EUHDVWV��+RZHYHU��DV�
WKH�DJUHHPHQW�EHWZHHQ�WKH�GLIIHUHQW�HYDOXDWLRQ�VHVVLRQV�ZDV�ORZ��LW�LV�GLIILFXOW�WR�
GUDZ�FRQFOXVLRQV��

�
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&RPSXWHULVHG�DVVHVVPHQW�RI�SDWLHQW�SKRWRV���WKH�%&&7�FRUH�

$� PRUH� REMHFWLYH� PHWKRG� RI� HYDOXDWLRQ� WKDQ� SDWLHQW� VHOI�HYDOXDWLRQ� DQG� SDQHO�
HYDOXDWLRQ�LV�GHVLUDEOH��$�FRPSXWHULVHG�DVVHVVPHQW�FRXOG�KRSHIXOO\�HQDEOH�UHOLDEOH�
UHVXOWV��PRUH�FRPSDUDEOH�RYHU�WLPH�DQG�EHWZHHQ�SRSXODWLRQV�RI�GLIIHUHQW�FXOWXUHV�
DQG� GHPRJUDSKLFV�� )RU� WKH� VWXGLHV� SUHVHQWHG� LQ� WKLV� WKHVLV�� WKH� %&&7�FRUH�
VRIWZDUH�ZDV� FKRVHQ��7KH� UHDVRQV� IRU� WKLV�ZHUH� WKDW� LW�ZDV� IUHHO\� DFFHVVLEOH� IRU�
UHVHDUFK� SXUSRVHV� DQG� FRPSDWLEOH� ZLWK� WKH� PDWHULDO�� 7KH� %&&7�FRUH� KDV� EHHQ�
LQFUHDVLQJO\�XVHG�ZRUOGZLGH�� DQG� LV� LQFOXGHG� LQ� WKH� VWXG\�SURWRFRO�RI� QHZ� WULDOV�
������������ZKLFK�KDV�IXUWKHU�VWUHQJWKHQHG�LWV�XVH���

7KH�%&&7�FRUH�UHVXOWV�RI�WKH�VWXG\�FRKRUW�SUHVHQWHG�LQ�WKLV�WKHVLV��([FHOOHQW������
*RRG������)DLU������3RRU�����ZHUH�YHU\�VLPLODU�WR�FRPSDUDEOH�VDPSOHV�RI�RWKHU�
VWXGLHV� ����� ����� 0HWKRGRORJLFDO� FRQVLGHUDWLRQV� RI� XVLQJ� WKH� VRIWZDUH� RQ� WKH�
FXUUHQW� VWXG\�SRSXODWLRQ� LQFOXGH� WKDW� LW�ZDV� QRW� SODQQHG� LQ� WKH�23%�S0(� VWXG\�
SURWRFRO�DQG�DV�VXFK��QR�FDOLEUDWLRQ�PDUNV�ZHUH�SODFHG�SULRU�WR�SKRWRJUDSK\��6LQFH�
WKH� FDOLEUDWLRQ� PDUNV� FRXOG� EH� SODFHG� ZLWK� DFFHSWDEOH� DFFXUDF\� XVLQJ� DYDLODEOH�
GDWD� YDULDEOHV�� WKLV� OLPLWDWLRQ� VKRXOG� QRW� KDYH� DIIHFWHG� WKH� UHVXOWV�� $QRWKHU�
FRQVLGHUDWLRQ�LV�WKDW�SKRWR�TXDOLW\�ZDV�QRW�HQVXUHG�ZLWK�VWDQGDUGLVHG�OLJKWLQJ��EXW�
QR� VXFK� UHTXLUHPHQWV�ZHUH� SUHVHQWHG� E\� WKH� XVHU� LQVWUXFWLRQV� RI� WKH�%&&7�FRUH�
VRIWZDUH��7KH�VDPH�SKRWRJUDSKHU�WRRN�DOO�WKH�SKRWRV�IURP�WKH�RQH�\HDU�IROORZ�XS��
7KH�EDFNJURXQG�VHWWLQJ�ZDV�WKH�VDPH��ZKLWH��DQG�DOO�SDWLHQWV�ZHUH�SKRWRJUDSKHG�
LQ�WKH�VDPH�IURQWDO�SRVLWLRQ�ZLWK�DUPV�GRZQ��7KH�SKRWRV�DUH�WKXV�FRQVLGHUHG�WR�EH�
RI�VXIILFLHQW�TXDOLW\�WR�EH�DQDO\VHG�ZLWK�WKLV�PHWKRG���

$�VRIWZDUH�EDVHG�HYDOXDWLRQ�PHWKRG�VXFK�DV�WKH�%&&7�FRUH��ZKLFK�RQO\�DQDO\VHV�
RQH�SKRWR�RI� WKH�SDWLHQW� SKRWRJUDSKHG� IURP�D� VLQJOH�SURMHFWLRQ��ZLOO� VXUHO\�EH� D�
EOXQW� LQVWUXPHQW� DQG�SHUKDSV� QRW� VXLWDEOH� IRU� DQ� DHVWKHWLF� HYDOXDWLRQ�RI� D� VLQJOH�
SDWLHQW�� ,W� ZLOO� EH� GHSHQGHQW� RQ� WKH� ZD\� WKH� SKRWRJUDSK� KDV� EHHQ� WDNHQ� DQG� LW�
FDQQRW�DVVHVV�WKH�ILUPQHVV�RI�WKH�EUHDVW�WLVVXH��+RZHYHU��WKHVH�OLPLWDWLRQV�DUH�DOVR�
LQKHUHQW� LQ�D�SKRWR�SDQHO�HYDOXDWLRQ�DQG� LQ�FRQWUDVW�� WKH�%&&7�FRUH� LV� UHVRXUFH�
HIILFLHQW� DQG� HDV\� WR� XVH�� 7KH� WLPH� FRQVXPSWLRQ� IRU� WKH� VHPL�DXWRPDWHG�
DVVHVVPHQW��ZKHQ� WKH� FDOLEUDWLRQ�PDUNV�ZHUH� LQ� SODFH��ZDV� OLPLWHG� WR� DERXW� RQH�
PLQXWH�SHU�SDWLHQW��,W�PD\�EH�VXLWDEOH�WR�XVH�VXFK�DQ�LQVWUXPHQW�IRU�URXWLQH�TXDOLW\�
FRQWURO�DQG�IRU�FRPSDULVRQV�EHWZHHQ�FHQWUHV���

)DFWRUV�DIIHFWLQJ�WKH�DHVWKHWLF�RXWFRPH�DIWHU�FRQYHQWLRQDO�%&6�

6HYHUDO� SDWLHQW�� WXPRXU� DQG� WUHDWPHQW� IDFWRUV� FDQ� SRWHQWLDOO\� LQIOXHQFH� WKH�
SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� DIWHU� %&6�� DV� GLVFXVVHG� SUHYLRXVO\�� ,Q� WKLV� VWXG\�
FRKRUW��DQ�(3%9(�H[FHHGLQJ�����ZDV�DVVRFLDWHG�ZLWK�OHVV�VDWLVIDFWLRQ�UHJDUGLQJ�
WKH�DHVWKHWLF�UHVXOW�DFFRUGLQJ�WR�WKH�664��7KH�HIIHFW�RI�(3%9(�RQ�DHVWKHWLF�UHVXOW�
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ZDV� DOVR� VHHQ� LQ� WKH� SKRWR� SDQHO� HYDOXDWLRQ� DQG� LQ� WKH� %&&7�FRUH� VFRUHV�� 7KH�
UHVXOWV� FRUUHODWH�ZHOO�ZLWK� RWKHU� VWXGLHV�ZLWK� LQIRUPDWLRQ� UHJDUGLQJ� SUHRSHUDWLYH�
EUHDVW� VL]H� DYDLODEOH� ������ ������ DQG� VWUHQJWKHQ� WKH� FXUUHQW� UHFRPPHQGDWLRQV� WR�
XVH� DOWHUQDWLYH� VXUJLFDO� WHFKQLTXHV�� VXFK� DV� 23%6�� ZKHQ� D� ODUJH� SRUWLRQ� RI� WKH�
SUHRSHUDWLYH�EUHDVW�YROXPH�QHHGV�WR�EH�H[FLVHG����������$Q�XSSHU�OLPLW�RI�����LV�
SURSRVHG�E\�&ORXJK��ZKR�KDV�GHYHORSHG�D�FODVVLILFDWLRQ�V\VWHP�ZLWK�³OHYHO�,�DQG�
OHYHO�,,´�23%6��/HYHO�,�23%6�LV�GHVFULEHG�DV�D�FRQYHQWLRQDO�SDUWLDO�PDVWHFWRP\�
ZLWK�LQFLVLRQ�DURXQG��DQG�SRWHQWLDO�UHSRVLWLRQLQJ�RI�WKH�1$&��:KHQ�PRUH�WKDQ�RQH�
ILIWK�RI�WKH�EUHDVW�WLVVXH�QHHGV�WR�EH�UHPRYHG��OHYHO�,,�23%6��L�H��PHWKRGV�EDVHG�RQ�
UHGXFWLRQ� PDPPDSODVW\� WHFKQLTXHV�� DUH� UHFRPPHQGHG� ������� 7KLV� FODVVLILFDWLRQ�
V\VWHP� ZDV� UHFHQWO\� UHFRPPHQGHG� E\� DQ� H[SHUW� SDQHO� RI� EUHDVW� VXUJHRQV� IURP�
+ROODQG��$XVWULD��DQG�6ZLW]HUODQG��ZLWK�WKH�DLP�RI�IRUPLQJ�FRQVHQVXV�IRU�WKH�XVH�
RI�23%6�LQ�FOLQLFDO�SODQQLQJ�������

$[LOODU\�FOHDUDQFH�FRUUHODWHG� WR�DQ� LQIHULRU�DHVWKHWLF� UHVXOW� DFFRUGLQJ� WR� WKH�664�
DQG� WKH� SKRWR� SDQHO� HYDOXDWLRQ�� EXW� QRW� DFFRUGLQJ� WR� WKH� %&&7�FRUH�� +RZ� DQ�
D[LOODU\� FOHDUDQFH�PLJKW� LPSDLU� WKH� DHVWKHWLF� UHVXOW� RI� WKH� EUHDVW� LV� QRW� FOHDU�� ,W�
FRXOG� EH� FDXVHG� E\� RHGHPD� LQ� WKH� EUHDVW�� ZKLFK� KDV� EHHQ� VKRZQ� LQ� D� SUHYLRXV�
VWXG\�WR�DSSHDU�DIWHU�D[LOODU\�FOHDUDQFH�������,W�FRXOG�DOVR�SRWHQWLDOO\�RFFXU�LI�WKH�
VFDU� FDXVHV� WUDFWLRQ� RI� WKH� EUHDVW� DQG� FDXVHV� LW� WR� GHYLDWH� WRZDUGV� WKH� D[LOOD��
$[LOODU\�FOHDUDQFH�KDV�DOVR�EHHQ�VKRZQ�WR�EH�DVVRFLDWHG�ZLWK�SRRU�DHVWKHWLF�UHVXOW�
DFFRUGLQJ�WR�WKH�%&&7�FRUH�HYDOXDWLRQ�LQ�DQRWKHU�UHFHQW�VWXG\��������

2EHVLW\��%0,�������VHHPHG�WR�LQFUHDVH�WKH�ULVN�RI�EUHDVW�DV\PPHWU\�DFFRUGLQJ�WR�
WKH� 664�� WKH� SKRWR� SDQHO� HYDOXDWLRQ� DQG� WKH� %&&7�FRUH� VRIWZDUH�� 7KLV� LV� LQ�
DFFRUGDQFH�ZLWK�RWKHU�VWXGLHV�������5HDVRQV�IRU�WKLV�FRXOG�LQFOXGH�D�PRUH�QHJDWLYH�
HIIHFW� RI� UDGLRWKHUDS\� RQ� ODUJH�� SHQGXORXV� EUHDVWV�� GXH� WR� D� KLJKHU� ULVN� RI� GRVH�
LQKRPRJHQHLW\� DQG� SHUKDSV� WKH� QHHG� IRU� D� KLJKHU� GRVH� WR� SHQHWUDWH� WKH� ZKROH�
EUHDVW� �������2EHVH�SDWLHQWV�KDYH�D�KLJKHU� IUHTXHQF\�RI�FRPSOLFDWLRQV� ������DQG�
HYHQ� WKRXJK� FRPSOLFDWLRQ� UDWHV� ZHUH� ORZ� LQ� WKLV� VWXG\� FRKRUW�� VXUJHRQV¶�
NQRZOHGJH�RI�DQ�LQFUHDVHG�ULVN�IRU�WKHVH�SDWLHQWV�FRXOG�GHFUHDVH�WKH�LQFHQWLYH�IRU�
H[WHQVLYH�PRELOLVDWLRQ�RI�EUHDVW�WLVVXH��23%6�DQG�UHGXFWLRQ�PDPPDSODVW\�RI�WKH�
RSSRVLWH�EUHDVW��

Methodological considerations – confounding and statistical power 
:KHQ�DQDO\VLQJ�SRWHQWLDO�GHWHUPLQDQWV�IRU�VDWLVIDFWLRQ�ZLWK�WKH�DHVWKHWLF�UHVXOW��ZH�
FKRVH� WR� SUHVHQW� DQ� DJH�� DQG� %0,�DGMXVWHG� PRGHO�� DV� ZHOO� DV� D� PXOWLYDULDEOH�
PRGHO� DGMXVWHG� IRU� WKH� IDFWRUV� VKRZQ� WR� EH� DVVRFLDWHG� ZLWK� SDWLHQW� VDWLVIDFWLRQ�
DFFRUGLQJ� WR� WKH�SUHYLRXV�DQDO\VHV��7KHVH�DGMXVWHG�PRGHOV�ZHUH�XVHG� WR�PDQDJH�
WKH�ULVN�RI�FRQIRXQGLQJ��ZKLFK�LV�DQ�LQKHUHQW�LVVXH�LQ�HSLGHPLRORJLFDO�UHVHDUFK��$�
FRQIRXQGHU� LV� D� IDFWRU� DVVRFLDWHG� ZLWK� ERWK� H[SRVXUH� DQG� WKH� RXWFRPH�� EXW� LW�
FDQQRW� EH� DQ� LQWHUPHGLDWH� DQG� OLH� RQ� WKH� FDXVDO� SDWKZD\� ������ ,W� LV� LPSRUWDQW� WR�
LGHQWLI\� SRWHQWLDO� FRQIRXQGHUV� VLQFH� WKHVH�PD\� LQGLFDWH� DQ� DVVRFLDWLRQ� WKDW� GRHV�



���

QRW�H[LVW��&RQIRXQGLQJ�FDQ�EH�PDQDJHG�E\�DGMXVWLQJ�IRU�WKH�SRWHQWLDO�FRQIRXQGHU�
LQ� D� PXOWLYDULDEOH� DQDO\VLV�� $JH� LV� D� FRPPRQ� FRQIRXQGHU�� ,Q� WKLV� PDWHULDO� DJH�
FRXOG� SRWHQWLDOO\� DIIHFW� ERWK� DGMXYDQW� WKHUDS\� DQG� SDWLHQW� VDWLVIDFWLRQ�� ,Q� WKH�
SURFHVV�RI�LGHQWLI\LQJ�SRWHQWLDO�FRQIRXQGHUV�LQ�WKH�FXUUHQW�PDWHULDO��FRQVLGHUDWLRQ�
ZDV�JLYHQ� WR� WKH� ULVN�RI�FRQFHDOLQJ�DQ�H[LVWLQJ�DVVRFLDWLRQ�E\� LQFOXGLQJ� WZR�FR�
YDU\LQJ�IDFWRUV�LQ�D�PXOWLYDULDEOH�DQDO\VLV��6HYHUDO�IDFWRUV�FRXOG�SRVVLEO\�FR�YDU\�
WR�D�ODUJH�GHJUHH��VXFK�DV�%0,��EUHDVW�VL]H�DQG�(3%9(���

7KH�VWXG\�FRKRUW�ZDV�UHODWLYHO\�ODUJH�DQG�WKH�ULVN�RI�W\SH�,,�HUURU��L�H��QRW�ILQGLQJ�
DQ� H[LVWLQJ� GLIIHUHQFH�� LV� FRQVLGHUHG� ORZ� IRU� PRVW� DQDO\VHG� IDFWRUV�� +RZHYHU�
FRQFHUQLQJ�WXPRXU�ORFDWLRQ��VLQFH�WKHUH�ZHUH�ILYH�GLIIHUHQW�ORFDWLRQV�LQ�WKH�EUHDVW��
DQG�YHU\�IHZ�SDWLHQWV�KDG�WXPRXUV�LQ�WKH�FHQWUDO�SRVLWLRQ��WKHUH�ZDV�D�ULVN�RI�QRW�
LGHQWLI\LQJ�DQ�H[LVWLQJ�LPSDFW��7\SH�,,�HUURU�LV�GLUHFWO\�UHODWHG�WR�VWDWLVWLFDO�SRZHU��
ZKLFK�FDQ�EH�GHILQHG�DV�WKH�SUREDELOLW\�RI�UHMHFWLQJ�D�QXOO�K\SRWKHVLV�WKDW�LV�IDOVH��
7\SH�,,�HUURU�LV�DOVR�NQRZQ�DV�EHWD��ȕ��DQG�SRZHU�LV�PDWKHPDWLFDOO\����ȕ��6DPSOH�
VL]H�LV�DQ�LPSRUWDQW�DVSHFW�LQ�SRZHU�FDOFXODWLRQV��DV�LV�HVWLPDWHG�HIIHFW�VL]H�RI�WKH�
VWXGLHG�LQWHUYHQWLRQ�DQG�DOVR�FKRVHQ�VLJQLILFDQFH�OHYHO��7KH�VL]H�RI�ȕ�LV�RIWHQ�VHW�DW�
����DQG�D�SRZHU�OHYHO�RI�����LV�RIWHQ�VHHQ�DV�PLQLPXP��������

6NLQ�VHQVLWLYLW\�LQ�WKH�RSHUDWHG�EUHDVW�

6NLQ� VHQVLWLYLW\� RI� WKH� RSHUDWHG� EUHDVW� ZDV� HYDOXDWHG� E\� SDWLHQW� VDWLVIDFWLRQ� DV�
UHSRUWHG�LQ�WKH�664�FRPSOHWHG�DW�WKH�RQH�\HDU�IROORZ�XS�YLVLW��$FFRUGLQJ�WR�WKLV��
����ZHUH�YHU\�VDWLVILHG�RU�VDWLVILHG���

,W�ZDV�QRW�SRVVLEOH� WR�YHULI\�ZKHWKHU� WKH�SDWLHQWV¶�VXEMHFWLYH�OHYHO�RI�VDWLVIDFWLRQ�
ZLWK� VNLQ� VHQVLWLYLW\� FRUUHODWHG� WR� WKH� DFWXDO� VHQVRU\� VWDWH� RI� WKH� EUHDVW�� DV� QR�
IXUWKHU� WHFKQLTXHV� IRU� D�PRUH�REMHFWLYH�PHDVXUHPHQW�RI� VNLQ� VHQVLWLYLW\�� VXFK� DV�
WKRVH� SUHVHQWHG� LQ� WKH� LQWURGXFWLRQ�� ZHUH� XVHG� LQ� WKH� VWXG\�� 7KH� FRUUHODWLRQ�
EHWZHHQ�VXEMHFWLYH�DQG�REMHFWLYH�HYDOXDWLRQ�PHWKRGV�RI�VNLQ�VHQVLWLYLW\�KDV�EHHQ�
LQYHVWLJDWHG� LQ� RWKHU� UHVHDUFK� ILHOGV�� VXFK� DV� DIWHU� VXUJHU\� WR� WKH� PDQGLEXOD��
FDXVLQJ�VHQVRU\�FKDQJHV�GXH�WR�GDPDJH�WR�WKH�OLQJXDO�DQG�LQIHULRU�DOYHRODU�QHUYH�
�������3HSHUVDFN�DQG�&KDXVVH�SUHVHQWHG�D�VWXG\�LQ������LQ�ZKLFK�WKH�DXWKRUV�KDG�
WHVWHG� VNLQ� VHQVLWLYLW\� ORQJ�WHUP� ��� �� \HDUV�� IROORZLQJ� FRUUHFWLRQDO� VXUJHU\� IRU�
PDQGLEXODU� SURJQDWKLVP�� 3DWLHQW� VHOI�HYDOXDWLRQ� XVLQJ� DQ�664�ZDV� FRUUHODWHG� WR�
FOLQLFDO� WHVWLQJ� RI� VNLQ� VHQVLWLYLW\�� ,W� ZDV� IRXQG� WKDW� ��� RI� ��� SDWLHQWV�ZKR� KDG�
UHSRUWHG�VRPH�VRUW�RI�GLVWXUEDQFH�DFWXDOO\�KDG�D�FOLQLFDOO\�GHWHFWDEOH� LPSDLUPHQW�
LQ�VNLQ�VHQVLWLYLW\��ZKHUHDV����SDWLHQWV�ZKR�KDG�QR�FRPSODLQWV�ZHUH�IRXQG�WR�KDYH�
LPSDLUHG�VNLQ�VHQVLWLYLW\�LQ�FOLQLFDO�WHVWLQJ��������,W�ZDV�SURSRVHG�E\�-DFNV�HW��DO��
WKDW�SDWLHQW�UHSRUWHG�DOWHUDWLRQV�LQ�VNLQ�VHQVLWLYLW\�IROORZLQJ�VXUJHU\�PD\�EH�RYHU�
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HVWLPDWHG�LQLWLDOO\�EXW�PD\��GXH�WR�SDWLHQWV�EHFRPLQJ�DFFXVWRPHG�WR�LPSDLUHG�VNLQ�
VHQVLWLYLW\��EH�XQGHUHVWLPDWHG�ORQJ�WHUP���������

7KXV��LW�LV�OLNHO\�WKDW�WKH�ZRPHQ��ZKR�ZHUH�GLVVDWLVILHG�DW�WKH�RQH�\HDU�IROORZ�XS�
YLVLW� DFFRUGLQJ� WR� WKH� 664�� GLG� KDYH� LPSDLUHG� VNLQ� VHQVLWLYLW\� WKDW� ZRXOG� KDYH�
EHHQ�FOLQLFDOO\�GHWHFWDEOH��+RZHYHU�� LI� FOLQLFDO� HYDOXDWLRQ�RI�VNLQ� VHQVLWLYLW\�KDG�
EHHQ� SHUIRUPHG� LQ� RXU� VWXG\�� LW� LV� SUREDEOH� WKDW� D� JURXS� RI� SDWLHQWV� ZKR� ZHUH�
VDWLVILHG�ZLWK� VNLQ� VHQVLWLYLW\�ZRXOG� KDYH� KDG� VRPH� VRUW� RI� FOLQLFDOO\� GHWHFWDEOH�
VHQVRU\�ORVV��,W�FDQ�EH�GHEDWHG�ZKDW�LV�PRVW�LPSRUWDQW��WKH�SDWLHQW¶V�SHUFHSWLRQ�RU�
WKH� UHVXOWV�RI� D� FOLQLFDO� LQYHVWLJDWLRQ��$V� VXFK�� HYHQ� WKRXJK�DQ�REMHFWLYH�FOLQLFDO�
HYDOXDWLRQ� RI� VNLQ� VHQVLWLYLW\� LQ� DGGLWLRQ� WR� WKH� SDWLHQW� VHOI�HYDOXDWLRQ�ZRXOG� EH�
SUHIHUDEOH��WKH�UHVXOWV�IURP�WKH�664�E\�LWVHOI�PD\�VWLOO�EH�RI�LQWHUHVW���

$�QXPEHU�RI�IDFWRUV�ZHUH�DVVRFLDWHG�ZLWK�OHVV�VDWLVIDFWLRQ�ZLWK�VNLQ�VHQVLWLYLW\�RI�
WKH�EUHDVW��LQFOXGLQJ�%0,��ODUJH�WXPRXU�VL]H��(3%9(�������D[LOODU\�FOHDUDQFH��UH�
H[FLVLRQ��UDGLRWKHUDS\�DQG�LQIHFWLRQ���

0RUH�H[WHQVLYH�QHUYH�GDPDJH��FDXVHG�E\�ODUJHU�H[FLVLRQV��FRXOG�EH�WKH�UHDVRQ�IRU�
WKH� REVHUYHG� DVVRFLDWLRQ� EHWZHHQ� OHVV� VDWLVIDFWLRQ� UHJDUGLQJ� VNLQ� VHQVLWLYLW\� DQG�
ODUJH�WXPRXU�VL]H��(3%9(�������D[LOODU\�FOHDUDQFH��DQG�UH�H[FLVLRQ���

1HUYH� UHJHQHUDWLRQ� ZLWK� D[RQDO� UHJURZWK� DIWHU� D� SHULSKHUDO� QHUYH� LQMXU\� LV�
FRPSOH[�� LQYROYLQJ�D�PXOWLWXGH�RI� LQWHUUHODWHG� IDFWRUV��$IWHU� DQ� LQMXU\�� WKH�GLVWDO�
SDUW� RI� WKH� D[RQ� GHJHQHUDWH� �NQRZQ� DV� ³:DOOHULDQ� GHJHQHUDWLRQ´�� DQG� OHDYHV� D�
PLFURHQYLURQPHQW� VWLPXODWLQJ� D[RQDO� UHJURZWK�� 0ROHFXODU� DQG� FHOOXODU� FKDQJHV�
DOVR�RFFXU� LQ� WKH�QHXURQDO�ERG\��������3RVWRSHUDWLYH� LQIHFWLRQ�PD\� LQWHUUXSW� WKLV�
VRSKLVWLFDWHG�SURFHVV�RI�QHUYH�UHJHQHUDWLRQ����

$Q� LQWHUHVWLQJ� ILQGLQJ�ZDV� WKDW�ZRPHQ�ZLWK� D�%0,� EHWZHHQ� ��� DQG� ��� KDG� WKH�
ORZHVW�VDWLVIDFWLRQ�UDWHV��:RPHQ�ZLWK�REHVLW\��%0,�������PD\�KDYH�KDG�GHFUHDVHG�
VNLQ� VHQVLWLYLW\� EHIRUH� VXUJHU\�� DV� GHVFULEHG� LQ� SUHYLRXV� VWXGLHV�RQ�SDWLHQWV�ZLWK�
PDFURPDVWLD� ������ ,PSDLUHG� VNLQ� VHQVLWLYLW\� DW� EDVHOLQH� FRXOG� KDYH� SRWHQWLDOO\�
UHGXFHG�WKH�SDWLHQW¶V�SHUFHSWLRQ�RI�IXUWKHU�VHQVRU\�ORVV��

3RVVLEOH�SDWKRSK\VLRORJLFDO�PHFKDQLVPV�E\�ZKLFK� UDGLRWKHUDS\�PD\� LPSDLU� VNLQ�
VHQVLWLYLW\�KDYH�EHHQ�SURSRVHG�WR�EH�QHUYH�FRPSUHVVLRQ�E\�VXUURXQGLQJ�UDGLDWLRQ�
LQGXFHG� ILEURVLV� DQG�RU� FHOO� GDPDJH� RI� QHUYHV� DQG� VXUURXQGLQJ� EORRG� YHVVHOV�
�������

� �
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6KDUHG�GHFLVLRQ�PDNLQJ�

,Q� WKLV� VWXG\� FRKRUW�� ���� RI� WKH� SDWLHQWV� UHSRUWHG� WKDW� WKH\� KDG� SHUFHLYHG� DQ�
RSSRUWXQLW\�WR�WDNH�SDUW�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�UHJDUGLQJ�VXUJLFDO�PHWKRG��
0DQ\� ������ VWDWHG� WKDW� WKH\� KDG� ³QRW� DW� DOO´� RU� ³SDUWO\´� SHUFHLYHG� VXFK� DQ�
RSSRUWXQLW\��ZKLOH����JDYH�QR�DQVZHU���

7KH�ZRPHQ�ZKR� KDG� SHUFHLYHG� D� SRVVLELOLW\� RI� 6'0�ZHUH�PRUH� RIWHQ� VDWLVILHG�
ZLWK�WKH�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW��25������&,�����������,W�FRXOG�EH�LQWHUSUHWHG�
DV� WKDW� D� SRVVLELOLW\� RI� 6'0� LQFUHDVHG� VDWLVIDFWLRQ�� +RZHYHU�� DV� WKH� SDWLHQWV�
UHVSRQGHG�WR�ERWK�TXHVWLRQV�VLPXOWDQHRXVO\�� WKHUH�LV�D�ULVN�RI�³UHYHUVH�FDXVDOLW\´�
������ 7KH� SDWLHQWV� ZKR� ZHUH� VDWLVILHG� ZLWK� WKH� DHVWKHWLF� UHVXOW� FRXOG� KDYH� EHHQ�
PRUH� LQFOLQHG� WR� UHPHPEHU� DQ� RSSRUWXQLW\� WR� SDUWLFLSDWH� LQ� WKH� GHFLVLRQ�PDNLQJ�
SURFHVV�UHJDUGLQJ�WKH�VXUJLFDO�DSSURDFK��:LWK�D�FURVV�VHFWLRQDO�VWXG\�GHVLJQ��LW�LV�
GLIILFXOW� WR� HVWDEOLVK� FDXVDOLW\�� &DXVDOLW\� LV� RIWHQ� WULFN\� WR� GHWHUPLQH� DQG� LW� KDV�
EHHQ� DUJXHG� WKDW� WKH� RQO\� WUXH� FULWHULRQ� WR� HVWDEOLVK� FDXVDOLW\� LV� WHPSRUDOLW\��
QDPHO\� WKDW� WKH� H[SRVXUH� WDNHV� SODFH� SULRU� WR� WKH� RXWFRPH� ������� 'HVSLWH�
GLIILFXOWLHV�LQ�GHWHUPLQLQJ�FDXVDOLW\��WKH�FRUUHODWLRQ�EHWZHHQ�LQFUHDVHG�VDWLVIDFWLRQ�
DQG� WKH� SHUFHLYHG� SRVVLELOLW\� RI� 6'0� LV� VWLOO� LQWHUHVWLQJ�� LQGLFDWLQJ� WKDW� LI�
SK\VLFLDQV� FDQ� FRPPXQLFDWH� DQ� RSSRUWXQLW\� RI� 6'0�� WKH� SDWLHQWV�PD\� EH�PRUH�
VDWLVILHG�ZLWK�WKH�UHVXOWV�����

7KH� SDWLHQWV� ZKR� UHSRUWHG� LQDGHTXDWH� SUHRSHUDWLYH� LQIRUPDWLRQ� FRQFHUQLQJ� WKH�
SRVWRSHUDWLYH� DHVWKHWLF� UHVXOW� ZHUH� OHVV� OLNHO\� WR� KDYH� SHUFHLYHG� LW� SRVVLEOH� WR�
SDUWLFLSDWH� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� 7KLV� LQGLFDWHV� WKDW� VXIILFLHQW�
SUHRSHUDWLYH�LQIRUPDWLRQ�LV�LPSRUWDQW�LQ�RUGHU�WR�HQDEOH�6'0���

7KH� RWKHU� IDFWRUV� DQDO\VHG� DV� SRWHQWLDO� GHWHUPLQDQWV� IRU� KDYLQJ� SHUFHLYHG� D�
SRVVLELOLW\�RI�6'0�VKRZHG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQV��6RPH�SUHYLRXV�
VWXGLHV� KDYH� LQGLFDWHG� WKDW� HGXFDWLRQDO� OHYHO� LV� DVVRFLDWHG� ZLWK� SDWLHQWV¶�
SUHIHUHQFHV� UHJDUGLQJ� GHFLVLRQDO� LQYROYHPHQW� ������ ������:KHQ� WKH� DQDO\VHV� IRU�
SDSHU� ,,� ZHUH� SHUIRUPHG�� QR� LQIRUPDWLRQ� FRQFHUQLQJ� WKH� SDWLHQWV¶� OHYHO� RI�
HGXFDWLRQ� ZDV� DYDLODEOH�� 7KLV� LQIRUPDWLRQ� KDV� VLQFH� EHHQ� UHWULHYHG� WKURXJK� WKH�
DGGLWLRQDO� 664� FROOHFWHG� WRJHWKHU� ZLWK� WKH� %UHDVW�4��� 6XEVHTXHQW� DQDO\VLV� RI�
ZRPHQ�ZLWK�YHUVXV�ZLWKRXW�D�XQLYHUVLW\�GHJUHH�VKRZHG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
DVVRFLDWLRQ��25�������&,�������������

,W�FDQ�EH�QRWHG�WKDW�WKH�SDWLHQWV�ZHUH�QRW�DVNHG�ZKHWKHU�WKH\�KDG�LQ�IDFW�WDNHQ�SDUW�
LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��QRU�ZHUH�WKH\�DVNHG�LI�WKH\�KDG�DQ\�GHVLUH�WR�GR�
VR��7KUHH�SDWLHQWV�ZURWH�DV�DQ�H[WUD�QRWH�LQ�WKH�TXHVWLRQQDLUH�WKDW�WKH\�ZRXOG�QRW�
KDYH�ZDQWHG�WR�GHFLGH�RQ�WUHDWPHQW��

6KDUHG�GHFLVLRQ�PDNLQJ�LV�D�FRPSOLFDWHG�PDWWHU��,Q�D�VLWXDWLRQ�LQ�ZKLFK�D�SDWLHQW�
KDV� UHFHQWO\� EHHQ� GLDJQRVHG� ZLWK� EUHDVW� FDQFHU�� VKH� PLJKW� QRW� EH� UHFHSWLYH� RI�



����

LQIRUPDWLRQ� UHJDUGLQJ� GLIIHUHQW� WUHDWPHQW� DOWHUQDWLYHV�� 7KHUH� LV� DOVR� D� GDQJHU� LQ�
OHDYLQJ�WKH�GHFLVLRQ�VROHO\�WR�WKH�SDWLHQW��VLQFH�SUHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW�LI�
SDWLHQWV�ZKR�KDYH�UHFHQWO\�EHHQ�GLDJQRVHG�ZLWK�EUHDVW�FDQFHU�DUH�OHIW�WR�PDNH�WKH�
GHFLVLRQ� RQ� VXUJLFDO� WUHDWPHQW�� PDQ\� ZLOO� FKRRVH� WKH� PRVW� UDGLFDO� VXUJLFDO�
DOWHUQDWLYH� GHVSLWH� LQIRUPDWLRQ� RQ� HTXDO� PRUWDOLW\� UDWHV� ������ ������ 5HFHLYLQJ�
LQIRUPDWLRQ� DERXW� D� PDOLJQDQF\� LQ� WKH� EUHDVW� LV� D� WKUHDWHQLQJ� VLWXDWLRQ� WR� WKH�
LQGLYLGXDO�DQG�WKH�ILUVW�LPSXOVH�PD\�EH�D�ZLVK�WR�UHPRYH�DV�PXFK�DV�SRVVLEOH�RI�
WKH�EUHDVW�WR�PRUH�VDIHO\�UHPRYH�WKH�FDQFHU��

3UHYLRXV� VWXGLHV� KDYH� VKRZQ� WKDW� SDWLHQWV� DUH� PRVW� VDWLVILHG� LI� WKH� OHYHO� RI�
SDUWLFLSDWLRQ�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�PDWFKHV�KHU�LQGLYLGXDO�SUHIHUHQFH�WR�
WDNH�SDUW��������6LQFH�RQO\�WKH�TXHVWLRQ�RI�SHUFHLYHG�RSSRUWXQLW\�ZDV�UDLVHG��WKLV�
DVSHFW� FRXOG� QRW� EH� DQDO\VHG��0LVPDWFK�EHWZHHQ� WKH� SDWLHQW¶V� SUHIHUUHG� OHYHO� RI�
6'0� DQG� WKH� SHUFHLYHG� OHYHO� FRXOG� RFFXU� LI� WKH� SDWLHQW� H[SHULHQFHV� HLWKHU� WRR�
PXFK� RU� WRR� OLWWOH� LQYROYHPHQW� ������ ������ 3UHYLRXV� VWXGLHV� KDYH� VKRZQ� WKDW� D�
SDWLHQW¶V�GHVLUH�WR�GHFLGH�RQ�WUHDWPHQW�GHFUHDVHV�LQ�FDVHV�RI�D�PRUH�VHYHUH�GLVHDVH�
������������

7KH� FXUUHQW� VWXG\�ZDV� XQGHUWDNHQ� EHIRUH� WKH� SXEOLFDWLRQ� RI� VWXGLHV� VKRZLQJ� DQ�
LQFUHDVHG�VXUYLYDO� UDWH�ZLWK�%&7�FRPSDUHG� WR�PDVWHFWRP\� �����������4XHVWLRQV�
KDYH� VLQFH� EHHQ� UDLVHG�� IROORZLQJ� WKHVH� UHSRUWV�� FRQFHUQLQJ� ZKHWKHU� SDWLHQWV�
VKRXOG� LQ� IDFW� EH� JLYHQ� D� FKRLFH� EHWZHHQ� PDVWHFWRP\� DQG� %&7� ������� 7KLV�
GLVFXVVLRQ�LV�RI�SDUWLFXODU� LQWHUHVW� LQ�FRXQWULHV�ZKHUH� LQFUHDVHG�PDVWHFWRP\�UDWHV�
KDYH�EHHQ�QRWLFHG�IRU�WKH�WUHDWPHQW�RI�VPDOO�WXPRXUV��������'XULQJ�WKH�WLPH�SHULRG�
RI� LQFOXVLRQ� LQ� WKH� 23%�S0(� VWXG\�� WKH� WZR� VXUJLFDO� WUHDWPHQWV� ZHUH� VWLOO�
FRQVLGHUHG�HTXDO�FRQFHUQLQJ�VXUYLYDO���

7KH�HYDOXDWLRQ�RI�WKH�SDWLHQWV¶�SHUFHSWLRQ�RI�DQ�RSSRUWXQLW\�WR�EH�LQYROYHG�LQ�WKH�
GHFLVLRQ�PDNLQJ� SURFHVV�ZDV� SHUIRUPHG�ZLWK� DQ� 664��$V� SUHYLRXVO\� GLVFXVVHG��
WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI� WKLV�TXHVWLRQQDLUH�KDV�QRW�EHHQ�HVWDEOLVKHG��'LG�WKH�
SDWLHQWV�SHUFHLYH�WKH�VLQJOH�TXHVWLRQ�FRQFHUQLQJ�WKLV�LVVXH�DV�LQWHQGHG"�7KH�VDPH�
DVSHFW�DSSOLHV�WR�WKH�TXHVWLRQ�UHJDUGLQJ�WKH�DGHTXDF\�RI�SUHRSHUDWLYH�LQIRUPDWLRQ��
,Q� UHJDUG� WR� WKLV� LVVXH�� LW� LV� SRVVLEOH� WR� PDNH� D� EOXQW� FRPSDULVRQ� EHWZHHQ� WKH�
UHVSRQVHV�WR�WKH�TXHVWLRQ�SRVHG�LQ�WKH�664�WR�WKH�%UHDVW�4��GRPDLQ�³6DWLVIDFWLRQ�
ZLWK� LQIRUPDWLRQ� IURP� EUHDVW� VXUJHRQ´�� 7KH� %UHDVW�4�� GRPDLQ� LV� D� PXOWL�LWHP�
GRPDLQ� GHGLFDWHG� WR� WKH� VXEMHFW�� ZLWK� VSHFLILF� TXHVWLRQV� FRQFHUQLQJ� KRZ� WKH�
VXUJHRQ� SUHVHQWHG� LQIRUPDWLRQ� DERXW� GLIIHUHQW� DVSHFWV� RI� WKH� GLIIHUHQW� WUHDWPHQW�
DOWHUQDWLYHV�� ,Q� ILJXUH����� WKH�GLVWULEXWLRQ�RI� UHVSRQVHV�RQ� WKH�664� LQ� UHODWLRQ� WR�
WKH�4�VFRUH�LV�JUDSKLFDOO\�GLVSOD\HG���
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)LJXUH�����&RUUHODWLRQ�EHWZHHQ�VDWLVIDFWLRQ�ZLWK�LQIRUPDWLRQ�DFFRUGLQJ�WR�WKH�664����QRW�DW�DOO����SDUWO\����
DOPRVW�HQWLUHO\����HQWLUHO\��DQG�WKH�%UHDVW�4��GRPDLQ�³6DWLVIDFWLRQ�ZLWK�LQIRUPDWLRQ�IURP�EUHDVW�VXUJHRQ´�
�

7KH�6SHDUPDQ�FRUUHODWLRQ�FRHIILFLHQW��UV��ZDV�������,W�PXVW�EH�QRWHG�WKDW�WKH�VLQJOH�
TXHVWLRQ�SRVHG�LQ�WKH�664�LV�QRW�FRPSOHWHO\�FRPSDUDEOH�WR�WKH�PXOWL�LWHP�GRPDLQ�
RI�WKH�%UHDVW�4��DQG�WKH�WLPH�DW�ZKLFK�WKH�SDWLHQWV�FRPSOHWHG�WKH�TXHVWLRQQDLUHV�
GLIIHUHG�� +RZHYHU�� RQH� ZRXOG� DVVXPH� WKDW� WKH� DQVZHUV� ZRXOG� FR�YDU\� WR� VRPH�
H[WHQW���

6LQFH� WKH� %UHDVW�4�� KDV� EHHQ� VXEMHFWHG� WR� PRUH� ULJRURXV� YDOLGDWLRQ� DQG� KDV� D�
PXOWL�LWHP�VWUXFWXUH��LW�LV�OLNHO\�WKDW�WKH�UHVXOWV�RI�WKLV�TXHVWLRQQDLUH�FRPH�FORVHU�WR�
WKH� WUXWK��:KLOH� LW� LV� UHFRPPHQGDEOH� WR� XVH� D�PRUH� YDOLGDWHG� TXHVWLRQQDLUH�� WKH�
%&7�PRGXOH�RI�WKH�%UHDVW�4��ZDV�QRW�DYDLODEOH�DW�WKH�WLPH�RI�WKH�VWXG\���

Decisional aids 
7R� DFKLHYH� 6'0�� LW� KDV� EHHQ� SURSRVHG� WR� XVH� GHFLVLRQDO� DLGV� LQ� WKH� GHFLVLRQ�
PDNLQJ� SURFHVV��'HFLVLRQDO� DLGV� DUH� WRROV� WR� KHOS� SDWLHQWV� FRPSUHKHQG� SURV� DQG�
FRQV�FRQFHUQLQJ�GLIIHUHQW�WUHDWPHQW�RSWLRQV�DQG�OHDG�WKHP�LQ�WKH�GHFLVLRQ�PDNLQJ�
SURFHVV��7KH\�FDQ�EH�SULQWHG�PDWHULDO��ZHE�EDVHG�WRROV�RU�YLGHRV�WKDW�DUH�XVHG�LQ�
DGGLWLRQ� WR� WKH� SK\VLFLDQ¶V� LQIRUPDWLRQ� DQG� DGYLFH� ����� ,Q� D� UDQGRPLVHG� WULDO�
SUHVHQWHG�E\�:KHODQ�HW�DO�� LQ������� WKH�HIIHFW�RI�D�GHFLVLRQDO�DLG�ZDV�VWXGLHG� LQ�
&DQDGLDQ� SDWLHQWV� HOLJLEOH� IRU� %&7�� ZLWK� PDVWHFWRP\� DV� DQ� HTXDOO\� VDIH�
DOWHUQDWLYH�� ,W� ZDV� VKRZQ� WKDW� SDWLHQWV� ZKR� PHW� D� SK\VLFLDQ� HTXLSSHG� ZLWK� D�



���

GHFLVLRQDO�DLG�RQ�NQRZOHGJH�DQG�WUHDWPHQW�ZHUH�PRUH�OLNHO\�WR�FKRRVH�%&7��7KH\�
VFRUHG�KLJKHU�ZKHQ� WHVWHG�RQ�NQRZOHGJH�FRQFHUQLQJ� WUHDWPHQW�RSWLRQV�DQG�ZHUH�
PRUH�VDWLVILHG�ZLWK�WKH�GHFLVLRQ�SURFHVV���������

0XFK�UHVHDUFK�KDV�EHHQ�SXEOLVKHG�RQ�GHFLVLRQDO�DLGV�DQG�WKHUH�KDYH�EHHQ�VHYHUDO�
&RFKUDQH�UHYLHZV�FRQFHUQLQJ�WKLV�WRSLF��,Q�WKH�ODWHVW�RI�WKHVH�UHYLHZV��SXEOLVKHG�LQ�
������WKH�DXWKRUV�FRQFOXGHG�WKDW�SDWLHQWV�FDQ�EHQHILW�IURP�GHFLVLRQDO�DLGV�WKURXJK�
WKH� HQKDQFHG� NQRZOHGJH� WKH\� SURYLGH� RI� GLIIHUHQW� WUHDWPHQW� DOWHUQDWLYHV� DQG�
EHFDXVH� WKH\� GHFUHDVH� GHFLVLRQDO� FRQIOLFW� ������� 7KH� HIIHFW� RQ� WKHVH� DVSHFWV� RI�
SDWLHQW� FDUH�DUH�GHSHQGHQW�RQ� WKH�TXDOLW\�RI� WKH�GHFLVLRQDO� DLG�DQG�KRZ� WKH\�DUH�
XVHG�LQ�GDLO\�SUDFWLFH�������

+HDOWK�UHODWHG�TXDOLW\�RI�OLIH�

7KH� ZRPHQ� RI� WKH� VWXG\� FRKRUW�� RQ� ZKRP� WKLV� WKHVLV� LV� EDVHG�� FRPSOHWHG� WKH�
%UHDVW�4�� TXHVWLRQQDLUH� PHGLDQ� ���� \HDUV� DIWHU� XQGHUJRLQJ� %&6�� 7KH� PHGLDQ�
VFRUH� IRU� WKH� GRPDLQ� ³6DWLVIDFWLRQ� ZLWK� EUHDVWV´� ZDV� ��� �,45� �������� IRU�
³3V\FKRVRFLDO�ZHOO�EHLQJ´�LW�ZDV�����,45����������DQG�IRU�³6H[XDO�ZHOO�EHLQJ´�LW�
ZDV�����,45���������9HU\�IHZ�RI�WKH�ZRPHQ�KDG�H[SHULHQFHG�DGYHUVH�HIIHFWV�RI�
UDGLRWKHUDS\��4�VFRUH� ���� �,45���������� )RU� SK\VLFDO�ZHOO�EHLQJ�� VRPH�ZRPHQ�
UHPDUNHG�WKDW�WKHLU�SUREOHPV�KDG�QRWKLQJ�WR�GR�ZLWK�WKH�EUHDVW�VXUJHU\��PDNLQJ�WKH�
UHVXOWV� GLIILFXOW� WR� LQWHUSUHW��7KH�PHGLDQ�4�VFRUH� IRU� WKH�GRPDLQ� ³3K\VLFDO�ZHOO�
EHLQJ´�ZDV�����,45����������

$� UHOLDEOH� UHIHUHQFH� VFRUH� WR� FRPSDUH� WKH� UHVXOWV� ZLWK� LV� VWLOO� ODFNLQJ�� VLQFH� WKH�
%UHDVW�4�� %&7� PRGXOH� LV� VWLOO� UHODWLYHO\� QHZ�� $Q� LQLWLDWLYH� WR� FRQVWUXFW� D�
³QRUPDWLYH� VFRUH´�ZDV� WDNHQ� E\�0XQG\� HW� DO�� LQ� ������'DWD�ZHUH� SXEOLVKHG� RQ�
�����ZRPHQ�FRPSOHWLQJ�WKH�%UHDVW�4��TXHVWLRQQDLUH��ZLWK�RU�ZLWKRXW�D�KLVWRU\�RI�
EUHDVW� FDQFHU� DQG� UHFUXLWHG� WKURXJK� DQ� RQOLQH� FRPPXQLW\�� UDLVLQJ� DZDUHQHVV�
DURXQG�EUHDVW�FDQFHU�UHVHDUFK��������7KH�PHDQ�VFRUHV���VWDQGDUG�GHYLDWLRQ��ZHUH�
�������� IRU� ³6DWLVIDFWLRQ�ZLWK�%UHDVWV´�� �������� IRU� ³3V\FKRVRFLDO�:HOO�EHLQJ´��
DQG� �������� IRU� ³6H[XDO� :HOO�EHLQJ´�� +RZHYHU�� WKHVH� YDOXHV� ZHUH� EDVHG� RQ� D�
SRSXODWLRQ� LQFOXGLQJ� ZRPHQ� WUHDWHG� ZLWK� DOO� NLQGV� RI� LQWHUYHQWLRQV�� DV� ZHOO� DV�
ZRPHQ� ZLWK� QR� KLVWRU\� RI� EUHDVW� FDQFHU�� $QRWKHU� HIIRUW� WR� SURGXFH� D� UHIHUHQFH�
VFDOH�ZDV�PDGH�E\�/DJHQGLMN�HW�DO��LQ�������������$OVR�WKH�GDWD�RI�WKLV�SXEOLFDWLRQ�
ZDV� EDVHG� RQ� DQ� RQOLQH� UHVRXUFH�� QDPHO\� D� SDWLHQW� DGYRFDWH� VRFLHW\�� )RU� WKH�
ZRPHQ� WUHDWHG� ZLWK� %&6�� PHDQ� YDOXHV� ��VWDQGDUG� GHYLDWLRQV´�� ZHUH� IRU�
³6DWLVIDFWLRQ�ZLWK� EUHDVWV´� ��������� ��� ������ IRU� ³3V\FKRVRFLDO�ZHOO�EHLQJ´� DQG�
��������IRU�³6H[XDO�ZHOO�EHLQJ´��7KH�4�VFRUHV�RI�WKH�FXUUHQW�VWXG\�SRSXODWLRQ�DUH�
PRUH� UHDGLO\�FRPSDUDEOH� WR� WKH� ODWWHU� SXEOLFDWLRQ�� VLQFH� WKH�SDWLHQWV� WUHDWHG�ZLWK�
%&6�ZHUH�UHSRUWHG�VHSDUDWHO\�LQ�WKLV�VWXG\��+RZHYHU��VLQFH�WKH�VWXG\�SRSXODWLRQV�
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LQ�WKHVH�VWXGLHV�ZHUH�UHFUXLWHG�IURP�RQOLQH�FRPPXQLWLHV�RI�ZRPHQ�ZLWK�D�VSHFLILF�
LQWHUHVW� LQ�EUHDVW� FDQFHU� WUHDWPHQW� DQG� UHVHDUFK�� WKH� UHVXOWV�PD\�EH�ELDVHG��(YHQ�
WDNLQJ�WKLV�LQWR�DFFRXQW��LW�FDQ�EH�REVHUYHG�WKDW�WKH�PHGLDQ�4�VFRUHV�RI�WKH�FXUUHQW�
VWXG\�SRSXODWLRQ�DUH�QRW�LQIHULRU�WR�WKH�³QRUPDWLYH�VFRUHV´�SURSRVHG�LQ�WKH�DERYH�
PHQWLRQHG�SXEOLFDWLRQV���

7KHUH� LV� DOVR� D� SRVVLELOLW\� RI� ELDV� WKDW� QHHGV� WR� EH� WDNHQ� LQWR� DFFRXQW� LQ� WKH�
LQWHUSUHWDWLRQ� RI� WKH� UHVXOWV� RI� WKH� FXUUHQW� VWXG\� SRSXODWLRQ�� 7KH� %UHDVW�4��
TXHVWLRQQDLUHV�ZHUH�VHQW�RXW�DQG�FROOHFWHG�E\�PDLO��:KHQ�FRPSDUHG�WR�LQWHUYLHZ�
EDVHG� FROOHFWLRQ� RI� GDWD�� VHOI�DGPLQLVWHUHG� TXHVWLRQQDLUHV� KDYH� WKH� DGYDQWDJH� RI�
KDYLQJ� OHVV� ULVN� RI� LQWHUYLHZHU� ELDV�� 7KH� OLPLWDWLRQV� RI� WKH� PHWKRG� LQFOXGH� D�
SRVVLELOLW\�RI�QRQ�UHVSRQVH�ELDV�DQG�QR�ZD\�WR�FRQWURO�WKH�FLUFXPVWDQFHV�LQ�ZKLFK�
WKH�TXHVWLRQQDLUHV�DUH�FRPSOHWHG��������

7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�D�EHWWHU�%&&7�FRUH�VFRUH�
DQG�KLJKHU�4�VFRUHV�RI�WKH�GRPDLQV�³6DWLVIDFWLRQ�ZLWK�EUHDVWV´�DQG�³3V\FKRVRFLDO�
ZHOO�EHLQJ´��7KLV�LQGLFDWHV�WKDW�WKH�VRIWZDUH�PD\�EH�YDOXDEOH�LQ�WKH�IROORZ�XS�RI�
SDWLHQWV�WUHDWHG�ZLWK�%&7��,Q�FRQWUDVW��9ROGHUV�HW�DO��SUHVHQWHG�D�VWXG\�LQ������LQ�
ZKLFK�QR�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�ZDV�VHHQ�EHWZHHQ�DVSHFWV�RI�TXDOLW\�
RI�OLIH�DQG�%&&7�FRUH�VFRUHV������,Q�WKLV�VWXG\��TXDOLW\�RI�OLIH�ZDV�PHDVXUHG�ZLWK�
(257&� 4/4�&���� ZKLFK� ZDV� RULJLQDOO\� GHYHORSHG� IRU� OXQJ� FDQFHU� SDWLHQWV�
UHFHLYLQJ� FKHPRWKHUDS\� ������ DQG� WKH� EUHDVW�VSHFLILF�4/4�%U���PRGXOH��ZKLFK�
ZDV�GHYHORSHG�LQ�WKH�����V��������SULRU�WR�WKH�LPSOHPHQWDWLRQ�RI�URXWLQHV�VXFK�DV�
WKH�VHQWLQHO�QRGH�WHFKQLTXH�IRU�VWDJLQJ�WKH�D[LOOD��DQG�23%6�WHFKQLTXHV��7KH�XVH�
RI� GLYHUJLQJ� LQVWUXPHQWV� IRU� WKH� PHDVXUHPHQW� RI� TXDOLW\� RI� OLIH� FRXOG� WR� VRPH�
H[WHQW�H[SODLQ�WKH�REVHUYHG�GLIIHUHQFH��

3DWLHQW�VDWLVIDFWLRQ�DFFRUGLQJ�WR�WKH�664�LQ�RXU�VWXG\�SUHGLFWHG�DVSHFWV�RI�+54R/�
EHVW�� WKH� GRPDLQ� ³6DWLVIDFWLRQ� ZLWK� EUHDVWV´� E\� VDWLVIDFWLRQ� ZLWK� WKH� DHVWKHWLF�
UHVXOW� DQG� WKH� GRPDLQ� ³3V\FKRVRFLDO�ZHOO�EHLQJ´�E\� VDWLVIDFWLRQ�ZLWK� V\PPHWU\��
7KHVH�UHVXOWV�LQGLFDWH�WKDW�3520V�DUH�LPSRUWDQW�LQ�WKH�IROORZ�XS�RI�EUHDVW�FDQFHU�
VXUJHU\��7KH�QRQ�YDOLGDWHG�664�SUHGLFWHG�+54R/�ORQJ�WHUP�EHVW�ZKHQ�FRPSDUHG�
WR�WKH�VRIWZDUH�%&&7�FRUH�DQG�WKH�SKRWR�SDQHO�HYDOXDWLRQ��7KLV�664�PD\�EH�XVHG�
LQ� WKH�FOLQLF� IRU� LQWHUQDO�TXDOLW\�FRQWURO�DQG� WR�ILQG�SDWLHQWV�ZKR�DUH�GLVVDWLVILHG��
+RZHYHU�� IRU�D�PRUH�VWDQGDUGLVHG�SUDFWLFH��ZHOO�YDOLGDWHG� LQVWUXPHQWV�DUH�KLJKO\�
SUHIHUDEOH�� 7KH� %UHDVW�4�� LV� LQFUHDVLQJO\� XVHG� ZRUOGZLGH� ������ ������ ZKLFK�
IXUWKHU� VWUHQJWKHQV� LWV� XVH�� DV� LW� LV� SRVVLEOH� WR� FRPSDUH� WKH� UHVXOWV� RI� RQHV� RZQ�
GHSDUWPHQW�WR�WKRVH�RI�RWKHU�VXUJLFDO�FHQWUHV����
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&RQFOXVLRQ�

0RVW� SDWLHQWV� WUHDWHG� ZLWK� FRQYHQWLRQDO� EUHDVW�FRQVHUYLQJ� VXUJHU\� LQ� WKLV� VWXG\�
ZHUH�VDWLVILHG�ZLWK�WKH�SRVWRSHUDWLYH�DHVWKHWLF�UHVXOW�DFFRUGLQJ�WR�D�VWXG\�VSHFLILF�
TXHVWLRQQDLUH�� 7KH� SDWLHQWV� ZKR� KDG� KDG� PRUH� WKDQ� D� ILIWK� RI� WKH� SUHRSHUDWLYH�
EUHDVW� YROXPH� H[FLVHG� ZHUH� OHVV� VDWLVILHG�� $� KLJK� SHUFHQWDJH� RI� EUHDVW� YROXPH�
H[FLVHG� ZDV� DOVR� DVVRFLDWHG� ZLWK� SRRU� DHVWKHWLF� RXWFRPH� DFFRUGLQJ� WR� D� SKRWR�
SDQHO�HYDOXDWLRQ�DQG�WKH�%&&7�FRUH�VRIWZDUH��+HQFH��LI�WKH�VXUJHRQ�HVWLPDWHV�WKDW�
D�ODUJH�SURSRUWLRQ�RI�WKH�EUHDVW�QHHGV�WR�EH�UHPRYHG�IRU�RQFRORJLFDO�VDIHW\��RWKHU�
VXUJLFDO� DSSURDFKHV� VXFK� DV� RQFRSODVWLF� EUHDVW� VXUJHU\� RU� PDVWHFWRP\� ZLWK� RU�
ZLWKRXW�UHFRQVWUXFWLRQ�FRXOG�EH�GLVFXVVHG��

$Q�DVVRFLDWLRQ�EHWZHHQ�SDWLHQW�VDWLVIDFWLRQ�DQG�SHUFHLYHG�SRVVLELOLW\�WR�LQIOXHQFH�
WKH�GHFLVLRQ�UHJDUGLQJ�WKH�VXUJLFDO�PHWKRG�ZDV�REVHUYHG��7R�EHWWHU�FRPPXQLFDWH�
WR� WKH� SDWLHQW� WKDW� VKH� KDV� DQ� RSSRUWXQLW\� WR� SDUWLFLSDWH� LQ� WKH� GHFLVLRQ�PDNLQJ�
SURFHVV� PD\� LQFUHDVH� VDWLVIDFWLRQ� UDWHV�� 6XIILFLHQW� SUHRSHUDWLYH� LQIRUPDWLRQ� LV�
LPSRUWDQW�LQ�RUGHU�WR�HQDEOH�VKDUHG�GHFLVLRQ�PDNLQJ��

%&&7�FRUH� VFRUHV� IRU� WKH� DHVWKHWLF� UHVXOW� DIWHU� EUHDVW�FRQVHUYLQJ� VXUJHU\� ZHUH�
DVVRFLDWHG� ZLWK� ORQJ�WHUP� KHDOWK�UHODWHG� TXDOLW\� RI� OLIH�� 7KH� VRIWZDUH� ZDV� XVHU�
IULHQGO\�DQG�UHVRXUFH�HIILFLHQW��,W�PD\�EH�RI�YDOXH�DV�D�WRRO�IRU�TXDOLW\�FRQWURO�DQG��
DV� D� PRUH� REMHFWLYH� LQVWUXPHQW�� VXLWDEOH� IRU� FRPSDULVRQV� RI� RXWFRPHV� EHWZHHQ�
SRSXODWLRQV��

7KH� SKRWR� SDQHO� HYDOXDWLRQ� VKRZHG� SRRU� DJUHHPHQW� EHWZHHQ� WKH� GLIIHUHQW�
DVVHVVRUV�DV�ZHOO�DV�IRU�WKH�VDPH�DVVHVVRU�EHWZHHQ�HYDOXDWLRQ�VHVVLRQV��$V�LW� LV�D�
VXEMHFWLYH� DVVHVVPHQW�� GHSHQGDQW� RQ� WKH� H[SHULHQFHV� DQG� H[SHFWDWLRQV� RI� WKH�
LQGLYLGXDOV� LQ� WKH� SDQHO�� KLJKO\� WLPH�FRQVXPLQJ�� DQG� QRW� VXSHULRU� WR� WKH� RWKHU�
PHWKRGV�RI�HYDOXDWLRQ�� LW� VHHPV�XQVXLWDEOH� WR�XVH� WKLV�HYDOXDWLRQ�PRGDOLW\� LQ� WKH�
IROORZ�XS�DIWHU�EUHDVW�FDQFHU�VXUJHU\��

/RQJ�WHUP�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�ZDV�EHVW�SUHGLFWHG�E\�WKH�SDWLHQWV¶�OHYHO�RI�
VDWLVIDFWLRQ�DFFRUGLQJ�WR�WKH�VWXG\�VSHFLILF�TXHVWLRQQDLUH��7KH�UHVXOWV�LQGLFDWH�WKDW�
IRU�WKH�LQGLYLGXDO�SDWLHQW��HYDOXDWLRQ�RI�SDWLHQW�UHSRUWHG�RXWFRPH�PHDVXUHV�LQ�WKH�
IROORZ�XS� RI� EUHDVW� FDQFHU� VXUJHU\� LV�PRVW� LPSRUWDQW��:KHQ� FKRRVLQJ�ZKLFK� WR�
XVH�� ZHOO�YDOLGDWHG� LQVWUXPHQWV� DUH� UHFRPPHQGHG� WR� DVFHUWDLQ� WKH� YDOLGLW\� DQG�
UHOLDELOLW\�RI�WKH�UHVXOWV�DQG�WR�DOORZ�FRPSDULVRQV�ZLWK�RWKHU�SDWLHQW�SRSXODWLRQV��
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6YHQVN�VDPPDQIDWWQLQJ�

%U|VWFDQFHU� lU� HQ� DOOYDUOLJ� RFK� SRWHQWLHOOW� G|GOLJ� VMXNGRP�� 8QJHIlU� YDU� WLRQGH�
NYLQQD�L�6YHULJH�NRPPHU�DWW�GUDEEDV�XQGHU�VLQ�OLYVWLG��)UDPVWHJHQ�L�EHKDQGOLQJHQ�
DY�EU|VWFDQFHU�KDU�GRFN�YDULW�VWRUD�RFK�IHPnUV|YHUOHYQDGHQ�lU�LGDJ�|YHU�����RP�
PDQ� XSSWlFNHU� WXP|UHQ� L� WLGLJW� VWDGLXP��9LG� EHKDQGOLQJ� DY� HQ� OLWHQ� EU|VWWXP|U�
�XQGHU� FLUND� ���� FP�� KDU� IOHUD� VWRUD� VWXGLHU� PHG� OnQJ� XSSI|OMQLQJVWLG� YLVDW� DWW�
ULVNHQ� DWW� G|� L� EU|VWFDQFHU� LQWH� lU� K|JUH� RP� PDQ� JHQRPJnU� HQ� EU|VWEHYDUDQGH�
RSHUDWLRQ� PHG� HIWHUI|OMDQGH� VWUnOEHKDQGOLQJ� MlPI|UW� PHG� RP� PDQ� WDU� ERUW� KHOD�
EU|VWHW��1\D� VWXGLHU� KDU� WLOO� RFK�PHG�YLVDW� ElWWUH� |YHUOHYQDGVUHVXOWDW� I|U� NYLQQRU�
VRP�JHQRPJnWW�EU|VWEHYDUDQGH�NLUXUJL���

(IWHUVRP� Vn� PnQJD� NYLQQRU� GUDEEDV� RFK� OHYHU� OlQJH� PHG� UHVXOWDWHQ� DY� VLQ�
EHKDQGOLQJ� lU� GHW� YLNWLJW� DWW� NRQWLQXHUOLJW� XWYlUGHUD� UHVXOWDWHQ� RFK� I|UV|ND�
I|UElWWUD�EHKDQGOLQJVPHWRGHUQD� I|U� DWW�|ND�SDWLHQWHUQDV� OLYVNYDOLWHW� lYHQ�Sn� OnQJ�
VLNW��

'HQ� YDQOLJDVWH� PHWRGHQ� I|U� EU|VWEHYDUDQGH� NLUXUJL� �NDOODV� KlU� NRQYHQWLRQHOO�
WHNQLN�� LQQHElU� DWW� WXP|UHQ�PHG� LQWLOOLJJDQGH�YlYQDG� VNlUV�XW�RFK�YlYQDGHQ� V\V�
LKRS�� 1\D� PHWRGHU� lU� XQGHU� XWYHFNOLQJ�� V�N�� RQNRSODVWLNNLUXUJL�� GlU� RSHUDW|UHQ�
WLOOlPSDU� SODVWLNNLUXUJLVND� WHNQLNHU�� VRP� DWW� RPI|UGHOD� HOOHU� HUVlWWD� EU|VWYlYQDG�
YLG�FDQFHURSHUDWLRQHQ�I|U�DWW�NXQQD�WD�ERUW�VW|UUH�WXP|UHU�PHG�EHYDUDG�HVWHWLN�RFK�
PLQGUH�NlQVHOERUWIDOO�lQ�QlU�KHOD�EU|VWHW�WDV�ERUW���

,�GHQQD�DYKDQGOLQJ�KDU�NYLQQRU��VRP�EHKDQGODWV�PHG�EU|VWEHYDUDQGH�NLUXUJL�XQGHU�
I\UD�nU�������������YLG�6NnQHV�8QLYHUVLWHWVVMXNKXV��0DOP|��VWXGHUDWV��PHG�V\IWH�
DWW�XWYlUGHUD�HVWHWLVNW�UHVXOWDW�RFK�OLYVNYDOLWHW���

Vilka faktorer påverkar patientens nöjdhet med estetiskt resultat och känsel efter 
konventionell bröstbevarande operation? (I) 

'H� IOHVWD� DY� SDWLHQWHUQD� YDU� Q|MGD� HOOHU� P\FNHW� Q|MGD� PHG� XWVHHQGHW� DY� GHW�
RSHUHUDGH� EU|VWHW� YLG� HQ� HWWnUVXSSI|OMQLQJ� HIWHU� EU|VWEHYDUDQGH� NLUXUJL� PHG�
NRQYHQWLRQHOO� RSHUDWLRQVWHNQLN�� 0nQJD� YDU� RFNVn� Q|MGD� HOOHU� P\FNHW� Q|MGD�
DYVHHQGH� V\PPHWULQ� �OLNKHWHQ�� PHOODQ� EU|VWHQ� RFK�PHG� NlQVHOQ� L� GHW� RSHUHUDGH�
EU|VWHW��)OHUD� IDNWRUHU� W\FNWHV�SnYHUND�SDWLHQWQ|MGKHWHQ��(Q�YLNWLJ� IDNWRU�YDU�KXU�
P\FNHW�EU|VWYlYQDG�PDQ�WDJLW�ERUW�YLG�RSHUDWLRQHQ�L�I|UKnOODQGH�WLOO�KXU�VWRUW�EU|VW�
PDQ�KDGH�LQQDQ�RSHUDWLRQHQ��'H�SDWLHQWHU�GlU�PDQ�WDJLW�ERUW�PHU�lQ�HQ�IHPWHGHO�DY�
EU|VWHW�YDU�PLQGUH�Q|MGD�PHG�UHVXOWDWHW��
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9nUD� VOXWVDWVHU� lU� DWW� GH� DOOUD� IOHVWD� SDWLHQWHU� NDQ� RSHUHUDV� PHG� YDQOLJ�
RSHUDWLRQVWHNQLN��2P�RSHUDW|UHQ�UlNQDU�PHG�DWW�EHK|YD�WD�ERUW�PHU�lQ�HQ�IHPWHGHO�
DY� EU|VWHW� Vn� E|U� DQGUD� RSHUDWLYD� PHWRGHU� |YHUYlJDV�� VnVRP� DWW� DQYlQGD�
RQNRSODVWLNNLUXUJLVND� WHNQLNHU�� DOWHUQDWLYW� WD� ERUW� KHOD� EU|VWHW� �PHG� HOOHU� XWDQ�
nWHUVNDSDQGH�DY�HWW�Q\WW�EU|VW���

Upplever patienterna möjlighet att delta i beslut om behandling? (II) 

9LG�HWWnUVXSSI|OMQLQJHQ�UDSSRUWHUDGH�PnQJD�DY�SDWLHQWHUQD�DWW�GH�LQWH�HOOHU�HQGDVW�
GHOYLV�XSSOHYW�HQ�P|MOLJKHW�DWW�YDUD�PHG�RFK�EHVWlPPD�NULQJ�YLONHQ�RSHUDWLRQ�VRP�
VNXOOH�J|UDV��'H�VRP�LQWH�W\FNWH�DWW�GH�InWW�GHQQD�P|MOLJKHW�YDU�L�OlJUH�XWVWUlFNQLQJ�
Q|MGD�PHG� GHW� HVWHWLVND� UHVXOWDWHW��'H� SDWLHQWHU� VRP� DQJHWW� DWW� GH� InWW� WLOOUlFNOLJ�
LQIRUPDWLRQ� NULQJ� I|UYlQWDW� UHVXOWDW� KDGH� L� K|JUH� XWVWUlFNQLQJ� XSSOHYW� DWW� GH�
GHOWDJLW�L�EHVOXWHW�NULQJ�RSHUDWLY�PHWRG��

3DWLHQWGHOWDJDQGH� lU� LGDJ� HQ� YLNWLJ� IUnJD� RFK� ����� NRP� HQ� Q\� SDWLHQWODJ� VRP�
\WWHUOLJDUH� VWlUNWH� SDWLHQWHUQDV� UlWW�� $WW� NRPPXQLFHUD� WLOO� SDWLHQWHUQD� DWW� GH� NDQ�
YDUD� PHG� RFK� EHVOXWD� RP� EHKDQGOLQJ� QlU� GHW� ILQQV� IOHUD� DOWHUQDWLY� NDQ� |ND�
SDWLHQWQ|MGKHWHQ�� (Q� I|UXWVlWWQLQJ� I|U� P|MOLJKHW� DWW� GHOWD� L� EHVOXWVIDWWDQGH� lU�
DGHNYDW�RFK�WLOOUlFNOLJ�LQIRUPDWLRQ��

Hur utvärderar man bäst estetiskt resultat? Vilken metod förutspår livskvalitet på 
längre sikt bäst?(III-IV) 

3DWLHQWHUQDV� XWYlUGHULQJ� PHG� HWW� VWXGLHVSHFLILNW� IUnJHIRUPXOlU� YLG� HWWnUVEHV|NHW�
MlPI|UGHV�PHG�EHG|PQLQJDU�JMRUGD�DY�IRWRQ�VRP�WDJLWV�YLG�VDPPD�EHV|N��GHOV�L�HQ�
SDQHOEHG|PQLQJ�RFK�GHOV� L� HWW� GDWRUSURJUDP��%&&7�FRUH��'HWWD�GDWRUSURJUDP�lU�
XWYHFNODW� L� V\IWH� DWW� Sn� HWW� PHUD� REMHNWLYW� RFK� DXWRPDWLVHUDW� VlWW� XWYlUGHUD� GHW�
HVWHWLVND�UHVXOWDWHW�HIWHU�EU|VWNLUXUJL�JHQRP�DWW�MlPI|UD�GHW�RSHUHUDGH�EU|VWHW�PHG�
GHW�LFNH�RSHUHUDGH���

)|U� XWYlUGHULQJ� DY� OLYVNYDOLWHW� DQYlQGHV� HWW� IUnJHIRUPXOlU� VRP� lU� XWDUEHWDW�
VSHFLILNW� I|U� EU|VWFDQFHUSDWLHQWHU� RSHUHUDGH� PHG� EU|VWEHYDUDQGH� NLUXUJL� RFK�
DQYlQGV� L� PnQJD� OlQGHU� �%UHDVW�4���� 'HWWD� IUnJHIRUPXOlU� VDPODGHV� LQ� SHU� SRVW�
IOHUD�nU�HIWHU�EHKDQGOLQJHQ��nU���������

(WW�VlPUH�HVWHWLVNW�UHVXOWDW�HQOLJW�%&&7�FRUH�YDU�NRSSODW�WLOO�OlJUH�OLYVNYDOLWHW�YDG�
JlOOGH� Q|MGKHW� PHG� EU|VW� RFK� SV\NRVRFLDOW� YlOEHILQQDQGH� HQOLJW� %UHDVW�4��� 'HW�
VRP� I|UXWVDGH� OLYVNYDOLWHW� ElVW� YDU� GRFN�SDWLHQWQ|MGKHW� HQOLJW�GHW� VWXGLHVSHFLILND�
IUnJHIRUPXOlUHW�YLG�HWWnUVEHV|NHW��,�SDQHOEHG|PQLQJHQ�YDU�|YHUHQVVWlPPHOVHQ�OnJ�
EnGH�PHOODQ�VDPPD�EHG|PDUHV�VNDWWQLQJ�YLG�ROLND�WLGSXQNWHU�RFK�PHOODQ�GH�ROLND�
EHG|PDUQD��

'HW� lU� VYnUW� DWW� Sn� HWW� REMHNWLYW� RFK� NRUUHNW� VlWW� XWYlUGHUD� HVWHWLVNW� UHVXOWDW��
3DQHOEHG|PQLQJ�� VRP� lU� HQ� VXEMHNWLY� EHG|PQLQJVPHWRG�� YDU� WLGVNUlYDQGH� RFK�
UHVXOWDWHQ� VYnUD� DWW� WROND� PHG� WDQNH� Sn� GHQ� OnJD� |YHUHQVVWlPPHOVHQ� PHOODQ�
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EHG|PQLQJDUQD��%&&7�FRUH�YDU�WLGVHIIHNWLYW��IULWW�WLOOJlQJOLJW�RFK�DQYlQGDUYlQOLJW��
YLONHW�NDQ�P|MOLJJ|UD�UXWLQPlVVLJ�DQYlQGQLQJ��'HW�NDQ�YDUD�DY�YlUGH�WLOO�H[HPSHO�
QlU� PDQ� YLOO� MlPI|UD� UHVXOWDWHQ� PHOODQ� ROLND� VMXNKXV� HOOHU� I|U� LQWHUQ�
NYDOLWHWVNRQWUROO��9DG�JlOOHU�GHQ�HQVNLOGD�SDWLHQWHQ�lU�GHW�YLNWLJDVW�DWW� InQJD�XSS�
GH� SDWLHQWHU� VRP� lU� PLVVQ|MGD� YLG� HWWnUVXSSI|OMQLQJHQ�� HIWHUVRP� GHVVD� ULVNHUDU�
VlPUH�OLYVNYDOLWHW�Sn�OlQJUH�VLNW���

'HW� VWXGLHVSHFLILND� IUnJHIRUPXOlU� VRP� DQYlQWV� L� GH� VWXGLHU� VRP� SUHVHQWHUDWV� L�
GHQQD� DYKDQGOLQJ� W\FNV� IXQJHUD� YlO� I|U� DWW� InQJD� XSS� SDWLHQWHU� VRP�KDU� ULVN� I|U�
OlJUH�Q|MGKHW�PHG�EU|VW�RFK�VlPUH�SV\NRVRFLDOW�YlOEHILQQDQGH�Sn�OlQJUH�VLNW�RFK�
NDQ� WUROLJHQ� IXQJHUD� VRP� HWW� LQVWUXPHQW� I|U� NYDOLWHWVNRQWUROO� YLG� GHQ� HQVNLOGD�
NOLQLNHQ��)|U�DWW�NXQQD�MlPI|UD�UHVXOWDW�PHOODQ�ROLND�VMXNKXV�RFK�OlQGHU�E|U�PDQ�
GRFN� DQYlQGD� IUnJHIRUPXOlU� VRP� KDU� IUDPVWlOOWV� HQOLJW� VSHFLILND� PHWRGHU� RFK�
JHQRPJnWW�NYDOLWHWVWHVWQLQJ�VRP�VlNHUVWlOOHU�DWW�LQVWUXPHQWHW�PlWHU�GHW�VRP�GHW�lU�
DYVHWW� DWW� PlWD�� %UHDVW�4�� KDU� JHQRPJnWW� GHQQD� IUDPVWlOOQLQJV�� RFK�
NRQWUROOSURFHVV� RFK� KDU� HQ� YHUVLRQ� VRP� lU� VSHFLILNW� XWDUEHWDG� I|U�
EU|VWFDQFHUSDWLHQWHU�VRP�JHQRPJnWW�EU|VWEHYDUDQGH�NLUXUJL��'HW�VNXOOH�NXQQD�YDUD�
OlPSOLJW� DWW� DQYlQGD� GHWWD� IUnJHIRUPXOlU� L� XSSI|OMQLQJHQ� DY� GHQQD� SDWLHQWJUXSS�
IUDP|YHU��
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$FNQRZOHGJHPHQWV�

-DJ� YLOO� WDFND� DOOD� HU� VRP� KDU� KMlOSW� PLJ� L� DUEHWHW� PHG� GHQQD� DYKDQGOLQJ�� (WW�
VSHFLHOOW�VWRUW�WDFN�YLOO�MDJ�ULNWD�WLOO��

$QLWD�5LQJEHUJ��WLGLJDUH�KXYXGKDQGOHGDUH�RFK�QXYDUDQGH�ELKDQGOHGDUH��8WDQ�GLJ�
VNXOOH� GHW� LQWH� ILQQDV� QnJRQ�23%�S0(� VWXGLH� RFK� GHQQD� DYKDQGOLQJ� VNXOOH� LQWH�
H[LVWHUD��7DFN�I|U�GLQ�WUR�Sn�PLJ��GLQ�DOGULJ�VLQDQGH�HQWXVLDVP�RFK�GLQ�I|UPnJD�DWW�
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� ���

.ROOHJRU�Sn�.LUXUJHQ�I|U�DWW�QL�J|U�MREEHW�Sn�NOLQLNHQ�OMXYOLJW��(WW�VSHFLHOOW�WDFN�WLOO�
7RELDV�$[PDUNHU��67�FKHI�� I|U�GLWW�JRGD� OHGDUVNDS�RFK�GLQ� W\GOLJD� LQWHQWLRQ�DWW�
J|UD�YnU�DUEHWVVLWXDWLRQ�ElVW�P|MOLJ��

9lQQHU��I|U�VWlQGLJ�XSSPXQWUDQ�RFK�DOOHKDQGD�Q|MHQ��

0LQD�V\VNRQ�&KDUORWWH�RFK�$QGHUV�� I|UHELOGHU� L� OLYHW�� I|U�DWW�QL�YLVDW�YlJHQ�RFK�
VDWW�ULEEDQ�K|JW��5ROLJW�RFNVn�DWW�QL�KDU�Vn�WUHYOLJD�lNWD�PDNDU�RFK�EDUQ��

3DSSD�%M|UQ��I|U�VW|G�RFK�YLOONRUVO|V�NlUOHN��7DFN�RFNVn�I|U�GLQ�RSWLPLVP��DWW�GX�
OlUW�PLJ�VWRUKHWHQ�L�UXWLQHU�RFK�DWW�GX�lU�HWW�SHUIHNW�H[HPSHO�Sn�´WUlJHQ�YLQQHU´��L�
DOOW�IUnQ�IRUVNQLQJ�WLOO�DWW�EHKlUVND�ILRO�RFK�SLDQR��

0DPPD� .DULQ�� VRP� MDJ� NRPPHU� YDUD� HYLJW� WDFNVDP� WLOO� I|U� DWW� GX� JHWW� PLJ�
P|MOLJKHWHQ�WLOO�DWW�YHUNOLJHQ�QMXWD�DY�EnGH�I|UlOGUDOHGLJKHW�RFK�DYKDQGOLQJVDUEHWH��
7DFN� RFNVn� I|U� GLQ� HQRUPD� ORMDOLWHW� RFK� NlUOHN� WLOO� GLQ� IDPLOM�� I|U� OLYOLJD�
GLVNXVVLRQHU�RFK�I|U�DWW�GX�OlU�PLJ�DWW�KD�HWW�NULWLVNW�I|UKnOOQLQJVVlWW�WLOO�YHGHUWDJQD�
VDQQLQJDU�RFK�DWW�GHW�DOOWLG�ILQQV�HWW�DQQDW�VlWW�DWW�VH�Sn�VDNHQ��

0DUWLQ�� VRP�PHG� GLWW� JHQXLQD� LQWUHVVH� I|U� IRUVNQLQJ� LQVSLUHUDW�PLJ� DWW� IXOOI|OMD�
GHWWD�SURMHNW��-DJ�VND�LQWH�VNULYD�DWW�GX�lU�V|W�RFK�VnQW��I|U�GHW�K|U�MX�LQWH�KLW��PHQ�
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