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2%-(&7,9(�� 7R� GHWHUPLQH� WKH� IUHTXHQF\� RI� 0RUELGO\� $GKHUHQW� 3ODFHQWD� �0$3�� LQ� SUHJQDQW� ZRPHQ� 
KDYLQJ�KLVWRU\�RI�REVWHWULFDO�VFDU�DQG�LWV�RXWFRPH�LQ�SHUVSHFWLYH�RI�HPHUJHQF\�RU�SODQQHG�VXUJHU\�� 
0(7+2'2/2*<�� 7KLV� UHWURVSHFWLYH� VWXG\� ZDV� FRQGXFWHG� LQ� GXUDWLRQ� RI� RQH� \HDU� IURP� -DQXDU\� WR� 
'HFHPEHU� ������ LQ� WKH� 'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *\QHFRORJ\�� /LDTXDW� 8QLYHUVLW\� RI� 0HGLFDO� DQG�
+HDOWK�6FLHQFHV�-DPVKRUR�6LQGK�3DNLVWDQ��$OO�WKH�SDWLHQWV�ZKR�ZHUH�SUHJQDQW�ZLWK�KLVWRU\�RI�SUHYLRXV�
VFDU�GLDJQRVHG�DV�D�FDVH�RI�0$3�ZHUH�LQFOXGHG�ZKLOH��3ULPLJUDYLGD�	�3ODFHQWDO�DEUXSWLRQ�FDVHV�ZHUH�
H[FOXGHG��'DWD�ZDV� DQDO\]HG� WKURXJK�6366�9HUVLRQ� ����0HDQ� �� 6'�� IUHTXHQFLHV�	� SHUFHQWDJHV�ZHUH� 
FDOFXODWHG��&KL-VTXDUH�ZDV�XVHG�DV�WHVW�RI�VLJQLILFDQFH�� 
5(68/76��7RWDO����FDVHV�RI�0$3�VRUWHG�RXW�IURP�WKH�VFUXWLQ\�RI�UHFRUGV�RI��������FDVHV��7KH�PHDQ�6'�
DJH�RI�DOO�SDWLHQWV�ZDV������������\HDUV�UDQJLQJ�IURP����WR����\HDUV��7KH�PHDQ���6'�JHVWDWLRQDO�DJH�ZDV�
����������� ZHHNV�� 3DWLHQWV� ZHUH� GLYLGHG� LQ� WZR� JURXSV� RQH� ZKR� SUHVHQWHG� LQ� HPHUJHQF\� DQG� 
VHFRQG� JURXS� RI� ZRPHQ� GLDJQRVHG� GXULQJ� DQWHQDWDO� SHULRG�� 7KH� PRVW� FRPPRQ� W\SHV� RI� 0$3� ZHUH� 
3ODFHQWD�$FFUHWH�������������DQG�3ODFHQWD�3HUFUHWD��������������,QFLGHQFH�RI�PDWHUQDO�GHDWK��VXUJLFDO�	�
SRVW-RSHUDWLYH� FRPSOLFDWLRQV�� EORRG� ORVV�� DQG� PHDQ� OHQJWK� RI� KRVSLWDO� VWD\� ZHUH� VLJQLILFDQWO\� OHVV� 
FRPPRQ�DPRQJ�DQWHQDWDO�JURXS���3�YDOXH� �������� 
&21&/86,21��0RUELGO\� DGKHUHQW�SODFHQWD� LV� UHODWLYHO\� OHVV� FRPPRQ� LQ�RXU�ZRPHQ��3ODFHQWD� $FFUHWD�
DQG�3HUFUHWD�ZHUH�WKH�IUHTXHQW�W\SHV�� 

.(<�:25'6��0RUELGO\�DGKHUHQW�SODFHQWD��0RUELGLW\��0RUWDOLW\��'HYHORSLQJ�FRXQWU\�� 

,1752'8&7,21 

0RUELGO\� DGKHUHQW� SODFHQWD� �0$3�� LV� DQ� REVWHWULFDO�
FRQGLWLRQ� RI� DEQRUPDO� DGKHUHQFH� DQG� LQ� VHSDUDEOLOLW\�
RI�SODFHQWDO�YLOOL�HLWKHU�ZKROO\�RU�SDUWLDOO\�WR�WKH�XWHULQH�
ZDOO� LQVWHDG� RI� LWV� QRUPDO� VLWH� L-H�� GHFLGXD� EDVLOLV��� ,W�
XVXDOO\� OHDGV� WR� VHYHUH� KHPRUUKDJH� DW� WKH� WLPH� RI� 
GHOLYHU\� UHVXOWLQJ� LQ� KLJK� PDWHUQDO� PRUELGO\� DQG� 
PRUWDOLW\����-����FDVHV���WKXV�PDNLQJ�LW�RQH�RI�VHYHU�
OLIH� WKUHDWHQLQJ� FRPSOLFDWLRQV� RI� SUHJQDQF\����� 8QWLO�
����¶V� LWV� LQFLGHQFH� ZDV� YHU\� ORZ� L-H�� �� LQ� �������
ELUWKV���+RZHYHU��ZLWK�WKH�ULVH�LQ�WKH�UDWH�RI�FHVDUHDQ�
GHOLYHU\� RYHU� SDVW� WKLUW\� \HDUV�� WKH� LQFLGHQFH� RI�0$3�
KDV� SURJUHVVLYHO\� LQFUHDVHG� WKURXJKRXW� WKH� ZRUOG��
5HFHQW� UHSRUWV� VXJJHVW� WKH� LQFLGHQFH� RI�0$3� YDULHV�
EHWZHHQ� ������ WR� ������� ELUWKV� LQ� GHYHORSHG� 
QDWLRQV�����6LPXOWDQHRXVO\��WKH�UDWHV�UHSRUWHG�IURP�ORZ�
UHVRXUFH� FRXQWULHV� DUH� DOVR� YHU\� KLJK�� ,Q� D� UHFHQW�
VWXG\�IURP�.DUDFKL��WKH�0$3�LQFLGHQFH�UHFRUGHG�ZDV�
����������GHOLYHULHV�� 
6HYHUDO� IDFWRUV�DUH�DVVRFLDWHG�ZLWK�KLJK� LQFLGHQFH�RI�
0$3�� 7KH�PDLQ� ULVN� IDFWRUV� DUH� SUHYLRXV� GDPDJH� WR�
WKH�SURWHFWLYH�XWHULQH�GHFLGXD�VHFRQGDU\� WR�FHVDUHDQ�
VHFWLRQ�� P\RPHFWRP\�� UHSHDWHG� XWHULQH� FXUHWWDJH���
0$3� LV� DVVRFLDWHG� ZLWK� FRQVLGHUDEOH� PDWHUQDO� 
PRUELGLW\� L-H��SRVWSDUWXP�KDHPRUUKDJH��GLVVHPLQDWHG�

LQWUDYDVFXODU� FRDJXODWLRQ�� K\VWHUHFWRP\�� EODGGHU� DQG�
XUHWHULF� WUDXPD�� DFXWH� UHVSLUDWRU\� GLVWUHVV� V\QGURPH�
DQG� DFXWH� WXEXODU� QHFURVLV�� %ORRG� ORVV� DIWHU� WULHG� 
SODFHQWDO� UHPRYDO� KDV� EHHQ� PHQWLRQHG� WR� EH� KLJKHU�
WKDQ� ����PO� LQ� ���� RI� FDVHV�� HYHQ� ZKHQ� 
K\VWHUHFWRP\� LV� SHUIRUPHG�� DV� PDQ\� DV� ���� RI� 
SDWLHQWV�UHTXLUH�WUDQVIXVLRQ�DQG�����UHTXLUH�!���XQLWV�
RI�SDFNHG�UHG�EORRG�FHOOV��,Q�D�EDG�UHVRXUFH�FRXQWU\��LW�
UHVXOWV� LQ� KLJK� TXRWHV� RI� PDWHUQDO� PRUELGLW\� DQG� 
PRUWDOLW\�-��� 
7KH� RSWLPDO� PDQDJHPHQW� RI� 0$3� LV� H[WUHPHO\� 
FKDOOHQJLQJ� DV� PRVW� RI� WKHVH� FDVHV� DUH� GLDJQRVHG�
GXULQJ�ODERXU�RU�FHVDUHDQ�VHFWLRQ��$�VWDQGDUG�FDUH�RI�
0$3�LV�SODQQHG�FHVDUHDQ�K\VWHUHFWRP\�ZLWK�SODFHQWD�
LQ�VLWX�ZLWKRXW� DQ\�DWWHPSW�RI�SODFHQWDO�GHOLYHU\��7KLV�
PD\� OLPLW� WKH� H[WHQW� RI� PDWHUQDO� PRUELGLW\� DQG� 
PRUWDOLW\�� 7KH� FRQVHUYDWLYH� WUHDWPHQW� RSWLRQV� LQFOXGH�
PHWKRWUH[DWH�DQG�LI�SODFHQWD�LV�QRW�SRVVLEOH�WR�UHPRYH�
IURP� XWHULQH� ZDOO� WKHQ� VHFRQG� RSWLRQ� LV� FHVDUHDQ� 
K\VWHUHFWRP\���� ZKLFK� RWKHUZLVH� FDQ� OHDG� WR� VHYHUH�
PDWHUQDO� FRQVHTXHQFHV� OLNH� KDHPRUUKDJH�� '	&�� 
K\VWHUHFWRP\��XULQDU\�EODGGHU�DQG�XUHWHULF�WUDXPD��� 
,Q� 3DNLVWDQ�� REVWHWULFDO� KDHPRUUKDJH� LV� RQH� RI� WKH�
OHDGLQJ� FDXVHV� RI� PDWHUQDO� PRUELGLW\� DQG� PRUWDOLW\�
GXULQJ� SDUWXULWLRQ���� 7KH� ZRPHQ� DUH� RIWHQ� DQDHPLF�
DQG� UHSRUW� WR� KRVSLWDO� LQ� HPHUJHQF\� DV� XQERRNHG� 
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FDVHV��7KH�UDWH�RI�FDHVDUHDQ�VHFWLRQ��P\RPHFWRP\�	�
K\VWHUHFWRP\� DUH� LQFUHDVLQJ� LQ� 3DNLVWDQ� OLNH� PRVW� 
RWKHU� FRXQWULHV�� 7KHLU� ORQJ� WHUP� PDWHUQDO� 
FRPSOLFDWLRQV� DUH� UDUHO\� VWXGLHG�� 2QH� VXFK� VHYHUH�
FRPSOLFDWLRQ�LV�0$3��7KH�SUHVHQW�VWXG\�ZDV�DLPHG�WR�
ILQG�RXW� WKH� IUHTXHQF\�RI�0$3� LQ� WKH� ORFDO�SRSXODWLRQ�
UHIHUUHG� WR� D� WHUWLDU\� FDUH� KRVSLWDO� DQG� WR� GHWHUPLQH�
WKH�RXWFRPH�RI�ZRPDQ�LQ�SHUVSHFWLYH�RI�HPHUJHQF\�RU�
SODQQHG�VXUJHU\�LQ�WKHVH�FDVHV�RI�0$3� 

0(7+2'2/2*< 

7KLV� UHWURVSHFWLYH� FURVV-VHFWLRQDO� VWXG\� FDUULHG� RXW�
ZLWK� WKH� KHOS� RI� PHGLFDO� DXGLW� RYHU� D� SHULRG� RI� RQH�
\HDU� IURP� -DQXDU\� WR� 'HFHPEHU� ������ LQ� WKH� 
'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *\QHFRORJ\�� /DLTXDW�
8QLYHUVLW\�+RVSLWDO�+\GHUDEDG���-DPVKRUR�� 
3UHJQDQW� SDWLHQWV� ZLWK� KLVWRU\� RI� SUHYLRXV� VFDU� ZHUH�
LQFOXGHG� LQ� WKH� VWXG\�� 3ULPLJUDYLGD� DQG� 3ODFHQWDO� 
DEUXSWLRQ� FDVHV� ZHUH� H[FOXGHG�� $OO� WKH� SDWLHQWV� ZKR�
ZHUH� GLDJQRVHG� DV� D� FDVH� RI� 0$3� ZHUH� LGHQWLILHG�
IURP�WKH�UHFRUG�ERRNV�RI�ODERXU�ZDUG��RSHUDWLQJ�URRP�
DQG� WKH� ,&8�� 7KH� PHGLFDO� UHFRUG� VKHHWV� RI� DOO� 
LGHQWLILHG�FDVHV�ZHUH�UHYLHZHG��'HPRJUDSKLF�GDWD�OLNH�
PDWHUQDO� DJH�� JHVWDWLRQDO� DJH�� SDULW\�� UHVLGHQFH�� 
DQWHQDWDO�ERRNLQJ�VWDWXV�DQG�PRGH�RI�DGPLVVLRQ�ZDV�
FROOHFWHG�� :RPDQ� KDYLQJ� !�� DQWHQDWDO� YLVLWV� ZHUH� 
FDWHJRUL]HG� DV� ³ERRNHG� FDVHV´�� 3UHYLRXV� KLVWRU\� RI�
FDHVDUHDQ�GHOLYHULHV�DQG�WKHLU�QXPEHU�ZDV�QRWHG� 
:RPHQ� UHDFKLQJ� WR� HPHUJHQF\� URRP� ZLWKRXW� SULRU�
GLDJQRVLV�RI�0$3�IROORZHG�E\�RSHUDWLRQ�LQ�HPHUJHQF\�
ZHUH� ODEHOHG� DV� HPHUJHQF\� FDVHV� ZKLOH� WKRVH� ZKR�
ZHUH� DGPLWWHG� WKURXJK� 23'� ZLWK� VXVSLFLRQ� DQG�� RU�
GLDJQRVLV� RI� 0$3� DQG� RSHUDWHG� ZLWK� VFKHGXOH� ZHUH�
ODEHOHG� DV� SODQQHG� FDVHV�� &RPSDULVRQ� RI� WKH� WZR�
PRGHV�ZDV�GRQH�LQ�UHODWLRQ�WR�RWKHU�YDULDEOHV�� 
7KH�VXUJLFDO� QRWHV� LQ�SDUWLFXODU�SODFHQWDO� ORFDOL]DWLRQ��
ORVV� RI� EORRG�� EORRG� WUDQVIXVLRQ� KLVWRU\�� WKH� VXUJLFDO�
SURFHGXUH� DQG� VXEVHTXHQW� PDQDJHPHQW� WR� FRQWURO�
KHPRUUKDJH� ZDV� QRWHG�� 7KH� ,QWUDRSHUDWLYH� VXUJLFDO�
FRPSOLFDWLRQV� OLNH� EODGGHU� RU� ERZO� LQMXULHV� ZHUH� 
UHFRUGHG�� &ULWLFDO� FDUH� DVVHVVPHQW�� KRVSLWDO� VWD\��
SRVWRSHUDWLYH� FRPSOLFDWLRQV� OLNH� IHYHU�� '97�� ZRXQG�
LQIHFWLRQ�� DQHPLD� DQG� PDWHUQDO� RXWFRPH� ZHUH� 
UHFRUGHG� 
7KUHH� FDWHJRULHV� RI� 0$3� ZHUH� GHILQHG� FOLQLFDOO\� E\�
RSHUDWLYH�UHSRUWV��7KH�H[SORUDWLRQ�ZDV�PDGH�IRU�WHUP�
SODFHQWD� DFFUHWD�� SODFHQWD� LQFUHWD� DQG� SODFHQWD� 
SHUFUHWD� 
'DWD�ZDV�DQDO\]HG� WKURXJK�6366�9HUVLRQ����� ,Q� WKH�
GHVFULSWLYH� DQDO\VLV�� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ�
0HDQ� ��6'�ZHUH� H[SUHVVHG� RQ� FRQWLQXRXV� YDULDEOHV�
OLNH�DJH�DQG�SDULW\��ZKLOH�SURSRUWLRQV�DQG�SHUFHQWDJHV�
RI�FDWHJRULFDO�YDULDEOHV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�
FRPSDUHG� LQ� WZR� JURXSV� YL]�� SODQQHG�� VFKHGXOHG� 
FDVHV� �GLDJQRVHG� DQWHQDWDO�� YHUVXV� HPHUJHQF\� 

WUHDWPHQW� FDVHV� �GLDJQRVHG� LQWUDSDUWXP��� 7KH� 
VWUDWLILHG� DQDO\VLV� RI� PDWHUQDO� DJH�� JHVWDWLRQDO� DJH��
SDULW\� 	� UHDVRQ� IRU� VFDU� �SUHYLRXV� VXUJHU\� OLNH� &�� 
6HFWLRQ�� P\RPHFWRP\�� K\VWHURWRP\�� ZDV� GRQH� ZLWK�
DSSOLFDWLRQ�RI�FKL-VTXDUH� WDNLQJ� WKH�3�YDOXH�������DV�
VLJQLILFDQW� 

5(68/76 

7KHUH�ZHUH�WRWDO����FDVHV�RI�0$3�VRUWHG�RXW�IURP�WKH�
VFUXWLQ\� RI� UHFRUGV� RI� ������� FDVHV�� 7KLV� VKRZV� WKDW�
WKH� DQQXDO� LQFLGHQFH� RI� 0$3� ZDV� ����� �� LQ� WKLV� 
FHQWHU�� 7KH� PHDQ� �� 6'� DJH� RI� DOO� SDWLHQWV� ZDV�
����������� \HDUV� UDQJLQJ� IURP��� WR� ��� \HDUV�� 7KH�
PHDQ� �� 6'� JHVWDWLRQDO� DJH� ZDV� ����������� ZHHNV�
UDQJLQJ�IURP����WR����ZHHNV��7KH�QXPEHU�RI�FKLOGUHQ�
UDQJHG� IURP� ��� WR� ��� ZLWK� PHDQ� �� 6'� SDULW\� RI�
����������� 7KH�PHDQ� �� 6'� GXUDWLRQ� RI� KRVSLWDO� VWD\�
ZDV�����������GD\V�DQG�PHDQ���6'�GXUDWLRQ�RI� ,&8�
VWD\�ZDV�����������GD\V��7DEOH�,�� 
:KHQ�FRPSDUHG�SDWLHQWV�LQ�WZR�JURXSV�YL]��DQWHQDWDO�
�SODQQHG�FDVHV��DQG�LQWUDSDUWXP��HPHUJHQF\�FDVH���LW�
ZDV� IRXQG� WKDW� PRVW� RI� SDWLHQWV� KDG� SUHVHQWHG� LQ�
HPHUJHQF\� ��� �������� )LJXUH� ,� VKRZV� WKDW� PRUH� 
SDWLHQWV� SUHVHQWLQJ� RQ� 23'� EDVLV� �DQWHQDWDO� JURXS��
ZHUH�RI� \RXQJHU�DJH� WKDQ� WKH�HPHUJHQF\� FDVHV� DQG�
WKLV� ZDV� DOVR� UHIOHFWHG� IURP� WKH� PHDQ� DJH�6'� DJH�
GLIIHUHQFH�)LJXUH�,,��7KH�PRVW�FRPPRQ�W\SH�RI�0$3�LQ�
DOO� FDVHV� ZHUH� 3ODFHQWD� $FFUHWD� ��� ��������� DQG� 
3ODFHQWD� 3HUFUHWD� ��� ���������� +RZHYHU�� LQ� 
HPHUJHQF\� JURXS� WKH� FDVHV� RI� SODFHQWD� 3HUFUHWD� ���
���������3�YDOXH� ��������7DEOH�,,��PRUH�IUHTXHQW�WKDQ�
RWKHU�WZR�W\SHV�RI�0$3�� 
7DEOH�,,�FRPSDUHV�WKH�WZR�JURXSV�DQG�VKRZV�WKDW�RQO\�
���� RI� FDVHV� LQ� DQWHQDWDO� JURXS� ZHUH� ERRNHG� DQG� LQ�
HPHUJHQF\�JURXS�RQO\���������ZHUH�ERRNHG�FDVHV��3�
YDOXH�  � �������� $OO� RI� DQWHQDWDO� JURXS� FDVHV� 
EHORQJHG� WR� XUEDQ� DUHDV� ZKLOH� LQ� HPHUJHQF\�PRVWO\�
ZHUH� UHIHUUHG� IURP� UXUDO� DUHDV� �3� YDOXH�  � �������� ,W�
ZDV� DOVR� VLJQLILFDQWO\� QRWHG� WKDW� QRQH� RI� ZRPHQ� LQ�
DQWHQDWDO�JURXS�KDG�!��SUHYLRXV�/RZHU�6HJPHQW�&H�
VDUHDQ�6HFWLRQ��/6&6�ZKLOH�RQ�WKH�RWKHU�KDQG�������
DQG�������ZRPHQ�LQ�HPHUJHQF\�JURXS�KDG�KLVWRU\�RI�
�� DQG� !�� SUHYLRXV� /6&6� UHVSHFWLYHO\� �3� YDOXH�  �
���������7DEOH�,,� 
,W�ZDV� QRWHG� WKDW� LQ� DQWHQDWDO� �SODQQHG� FDVHV�� JURXS�
PHDQ� EORRG� ORVV� ZDV� OHVV� FRPSDUHG� WR� HPHUJHQF\�
JURXS� ��������� YHUVXV� ��������� 3� YDOXH�  � �������� 
6LPXOWDQHRXVO\�� WKH� DYHUDJH� QHHG� RI� EORRG� SURGXFWV�
�5%&�� ))3�� DQG� PHDQ� OHQJWK� RI� KRVSLWDO� VWD\� ZDV� 
ORZHU� DPRQJ� DQWHQDWDO� JURXS�� �7DEOH� ,,,�� )XUWKHU�� 
LQFLGHQFH� RI� PDWHUQDO� GHDWK�� VXUJLFDO� DQG� 
SRVW-RSHUDWLYH� FRPSOLFDWLRQV� �ZRXQG� LQIHFWLRQ�� UHQDO�
IDLOXUH�DQG�DQHPLD��ZHUH�PXFK�PRUH�FRPPRQ�DPRQJ�
LQWUDSDUWXP��HPHUJHQF\�FDVHV����7DEOH�,,,� 

0RUELG�$GKHUHQW�3ODFHQWD 

�� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/--81(�������9RO�����1R���� 

),*85(�,��$*(�:,6(�&203$5,621�2)�0$3 

7$%/(�,,��&203$5,621�2)�5(352'8&7,9(�5,6.�
)$&7256�)25�0$3�,1�$17(1$7$/�$1'�,1 
75$3$5780�3(5,2' 

6'��VWDQGDUG�GHYLDWLRQ 

7$%/(�,,,��&203$5,621�2)�&203/,&$7,216� 
'85,1*�$17(1$7$/�$1'�,175$3$5780�3(5,2'�
,1�:20(1�:,7+�0$3 

1XVUDW�1LVDU��6DLPD�*KDIIDU��)DUKDW�-RNKLR 

�� 

&KDUDFWHULVWLF 0LQLPXP 0D[LPXP 0HDQ 6WG��'HYLDWLRQ 

$JH�RI�SDWLHQW �� �� ����� ���� 

3DULW\ �� �� ���� ���� 

*HVWDWLRQDO�DJH�LQ�ZHHNV �� �� ����� ���� 

'XUDWLRQ�RI�KRVSLWDO�VWD\��'D\V� �� �� ���� ���� 

'XUDWLRQ�LQ�,&8�VWD\��'D\V� �� �� ���� ���� 

7$%/(�,��%$6,&�'(6&5,37,9(�67$7,67,&6�2)�$//�0$3�3$7,(176 

),*85(�,,��&/,1,&$/�',$*126,6�2)�7<3(6�2)�0$3 

9DULDEOHV 

$QWHQDWDO�
SHULRG 

�3ODQQHG�
FDVHV� 
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,QWUDSDUWXP�
SHULRG 

�(PHUJHQF\�
FDVHV� 
Q���� 

3�YDOXH 

$JH��\HDUV��6'� ���������� ���������� ����� 

*HVWDWLRQDO�DJH�
�ZHHNV���6'� ���������� ���������� ����� 
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&OLQLFDO�GLDJQRVLV�
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3ODFHQWD�$FFUHWD 
3ODFHQWD�,QFUHWD 
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)DFWRUV 

$QWHQDWDO�
SHULRG 

�3ODQQHG�
FDVHV� 
Q���� 
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SHULRG 
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FDVHV� 
Q���� 

3�YDOXH 

$YHUDJH�EORRG�ORVV�
�0HDQ���6'�OLWHUV� ��������� ��������� ����� 

$YHUDJH�EORRG�SURGXFWV��PHDQ�6'��� 
5%& ��������� ��������� ����� 

))3 ��������� ��������� ����� 

,&8�WUDQVIHU ��������� ���������� ����� 

/HQJWK�RI�KRVSLWDO�
VWD\�LQ�GD\V�
�PHDQ�6'� 

��������� ��������� ����� 

0DWHUQDO�GHDWK ��������� ���������� ����� 

6XUJLFDO�FRPSOLFDWLRQV��Q ���� 
8ULQDU\�WUDFW�LQMXU\ ���������� ���������� 

1$� +DHPRDWRPD ������ �������� 

5HODSDURWRP\ ������ ��������� 

3RVW-RSHUDWLYH�FRPSOLFDWLRQV� 
)HYHU �������� �������� 

:RXQG�LQIHFWLRQ �������� ��������� 

5HQDO�IDLOXUH - �������� 

$QHPLD - ��������� 

1$� 
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7KH� FXUUHQW� VWXG\� ZDV� FRQGXFWHG� WR� PHDVXUH� WKH�
PDJQLWXGH� RI� EXUGHQ� RI� PRUELGO\� DGKHUHQW� SODFHQWD�
DQG� LWV�RXWFRPH�DIWHU�HPHUJHQF\�RU�SODQQHG�VXUJHU\��
7KH� UHVXOWV� VKRZ� WKDW� FDVH� UDWH� RI�0$3� ZDV� ������
DPRQJ�DOO�DGPLWWHG�SUHJQDQFLHV��$OWKRXJK� WKH� UDWH� LV�
QRW�KLJK�LQ�WKLV�SRSXODWLRQ��\HW�WKH�FRQGLWLRQ�HQGHG�XS�
ZLWK�KLJKHU� UDWHV�RI�PDWHUQDO�PRUELGLW\� DQG�PRUWDOLW\��
0DWHUQDO� GHDWKV� ZHUH� ������ DQG� ������ DPRQJ�
SODQQHG�DQG�HPHUJHQF\�FDVHV�RI�0$3��2YHUDOO�UDWH�RI�
0$3� GRFXPHQWHG� UDQJHV� IURP� ���� WR� ������ LQ� 
GLIIHUHQW�UHJLRQV�RI�WKH�ZRUOG����-��� 
$Q� ,ULVK� VWXG\� UHSRUWHG� D� GRXEOLQJ� RI� UDWH� RI�0$3� LQ�
SUHYLRXV� FDHVDUHDQ� VHFWLRQ� SRSXODWLRQ���� 7KLV� 0$3�
UDWH�LV�QRW�YHU\�KLJK�LQ�WKLV�SRSXODWLRQ�� 
7KH� PRVW� FRPPRQ� W\SH� RI� 0$3� RYHUDOO� DQG� LQ� 
DQWHQDWDO� FDVHV� LQ� WKLV� VWXG\� ZDV� SODFHQWD� DFFUHWD�
ZKLFK� ZDV� �������� KRZHYHU� HPHUJHQF\� FDVHV� KDG�
PRUH� FDVHV� RI� SODFHQWD� SHUFUHWD� ��������� $FFRUGLQJ�
WR� RWKHU� VWXGLHV�� WKH� IUHTXHQF\� RI� SODFHQWD� DFFUHWD�
ZDV� XS� WR� ����� SODFHQWD� LQFUHWD� ���� 	� WKDW� RI� 
SODFHQWD�SHUFUHWD�ZDV�UHSRUWHG�XS�WR����������)RUPHU�
OLWHUDWXUH�ZDV�PRUH�DSSDUHQW�IRU�SODFHQWD�SHUFUHWD�DV�
IDU� DV� FOLQLFDO� GLDJQRVLV� LV� FRQFHUQHG� �3� YDOXH�  �
��������-���� +DYLQJ� VFDU� RI� P\RPHFWRP\� RU� 
K\VWHURWRP\� KDG� PRUH� DIILQLW\� IRU� DOO� WKUHH� W\SHV� RI�
0$3��:X�6�DQG�FRZRUNHUV��� KDV� UHSRUWHG� WKDW� �����
ZRPHQ� ZKR� KDG� WKH� KLVWRU\� RI� SUHYLRXV� VFDU� LQ� WKH�
XWHUXV� KDG� VXIIHUHG� IURP�0$3�� ,Q� WKH� FXUUHQW� VWXG\��
ZH� LQFOXGH� RQO\� FDVHV� KDYLQJ� KLVWRU\� RI� VFDU� GXH�
/6&6�� 
,Q�WKH�FXUUHQW�VWXG\��RYHUDOO�PHDQ�DJH�RI�SDWLHQWV�ZDV�
DSSUR[LPDWHO\� ��� \HDUV�� 0DMRULW\� RI� SDWLHQWV� ZHUH� RI�
DJH� UDQJH� IURP� ��-��� \HDUV� LQ� DQWHQDWDO�� SODQQHG�
WUHDWPHQW� JURXS� DQG� ,QWUD-SDUWXP�� HPHUJHQF\� 
WUHDWPHQW� JURXS� ERWK�� 0RUH� RI� WKH� \RXQJHU� DJH� 
SDWLHQWV�KDG�SUHVHQWHG�LQ�DQWHQDWDO�SHULRG�ZKLOH�WKHUH�
ZHUH�PRUH�HOGHU�DJH�SDWLHQWV�LQ�HPHUJHQF\�WUHDWPHQW�
JURXS�� :LWK� WKH� LQFUHDVLQJ� DJH�� WKH� IUHTXHQF\� RI� 
3ODFHQWD�DFUHWD� LQFUHDVHV�ZKLOH� WKHUH� LV�ULVH�IROORZHG�
E\� GHFUHDVH� LQ� WKH� UDWHV� RI� SODFHQWD� LQFUHWD� DQG� 
SODFHQWD� SHUFUHWD�� 7KH� OLNHO\� UHDVRQ� LV� WKDW� DJLQJ�
PDNHV� WKH� XWHUXV� PRUH� IOH[LEOH� DQG� OD[� ZKLFK� PD\�
OHDG�WR�RFFXUUHQFH�SODFHQWD�DFFUHWH��)XUWKHU�HOGHU�DJH�
ZRPHQ� DUH� PRUH� OLNHO\� WR� EH� PRUH� SDURXV� WKHQ� WKH�
\RXQJHU� DJH� ZRPHQ�� 7KLV� IDFW� ZDV� DOVR� YLVXDOL]HG�
IURP� DQRWKHU� ILQGLQJ� WKDW� ZRPHQ� KDYLQJ� �-�� FKLOGUHQ�
KDG� ORZ� LQFLGHQFH� RI� 3ODFHQWD� DFUHWD� DQG� 3ODFHQWD�
3HUFUHWD�� 
7KH� DQWHQDWDO� JURXS� EOHG� OHVV�� QHHGHG� OHVV� EORRG� 
LQIXVLRQ��KDG�VKRUW�KRVSLWDO�� ,&8�VWD\�DQG� WKHUH�ZHUH�
IHZHU� VXUJLFDO�� SRVW-RS� FRPSOLFDWLRQV� LQ� WKHP�� 2WKHU�
VWXGLHV� KDYH� DOVR� GRFXPHQWHG� WKH� VLPLODU� SLFWXUH�
ZKHUHE\�SODQQHG�FDVHV�RI�0$3�DQG�WKRVH�GLDJQRVHG�
LQ�DQWHQDWDO�SHULRG�ZHUH�PDQDJHG�PRUH�IDYRUDEO\�DQG�
KDG�EHWWHU�RXWFRPHV�WKDQ�WKH�HPHUJHQF\�SUHVHQWHUV� 
$V� JHVWDWLRQDO� DJH� LQFUHDVHV�� LQGLYLGXDOV� ZLWK� 0$3�
KDYH� DQ� LQFUHDVHG� ULVN� RI� HPHUJHQF\� EOHHGLQJ�� 

+RZHYHU�� LQ� WKH� FXUUHQW� VWXG\�� WKHUH� ZDV� QRW� DQ\� 
VLJQLILFDQW� GLIIHUHQFH� RI� JHVWDWLRQDO� DJH� DPRQJ� WKH�
HPHUJHQF\�DQG�SODQQHG�FDVHV��3�YDOXH� ���������,W�LV�
D�FRPPRQ�ILQGLQJ�WKDW�ZRPHQ�ZLWK�0$3�VWDUW�EOHHGLQJ�
EHIRUH����ZHHNV�DQG�XUJHQWO\�QHHG�SUHWHUP�GHOLYHU\��
7KLV� VWXG\� IRXQG� VLPLODU� WUHQG� DV� PHDQ� JHVWDWLRQDO�
DJH�DW�GHOLYHU\�LQ�DOO�FDVHV�ZDV�������ZHHNV� 
5XUDO�ZRPHQ�DV�QRWHG�LQ�WKLV�VWXG\�DUH�XVXDOO\�SURQH�
WR�0$3�DQG�LWV�FRPSOLFDWLRQ�DQG�WKH�UHDVRQ�WR� WKLV�LV�
WKDW� WKH\�PD\� QRW� UHFDOO� DQ\� LQWHUYHQWLRQ� LQ� SDVW� OLNH�
P\RPHFWRP\�RU�'	&��7KHUHIRUH��VFUHHQLQJ�VKRXOG�EH�
IRFXVHG�WR�LGHQWLI\�VXVSHFWHG�0$3�DPRQJ�UXUDO�ZRP�
HQ�� )LQDOO\�� WKLV� VWXG\� UHFRPPHQGV� VFUHHQLQJ� RI� DOO�
SUHJQDQW�ZRPHQ� WKURXJK�'RSSOHU�8�6� IRU�0$3� LQ�RU�
GHU� WR�SUHYHQW� WKH�PDWHUQDO�	�QHRQDWDO�PRUELGLW\�DQG�
PRUWDOLW\� 
7KHUH� ZHUH� FHUWDLQ� OLPLWDWLRQV� LQ� WKLV� VWXG\�� ,W� ZDV� 
UHWURVSHFWLYH�VWXG\�ZLWK�VHFRQGDU\�GDWD�DQDO\VLV��7KH�
UHVXOWV�GR�QRW�UHSUHVHQW�WKH�HQWLUH�SRSXODWLRQ��)XUWKHU��
WKH� RXWFRPH� RI� SUHJQDQF\� ZDV� QRW� DVVHVVHG� LQ� WKLV�
VWXG\�� 6LWH� DQG� VL]H� RI� VFDU� ZDV� DOVR� QRW� PHDVXUHG�
ZKLFK� FRXOG� KDYH� FRPH� XS� ZLWK� PRUH� YDULDELOLW\� RI�
SUHVHQWDWLRQV��<HW��WKH�VWXG\�ZLWK�DOO�LWV�OLPLWDWLRQV�KDV�
KLJKOLJKWHG�YHU\� LPSRUWDQW�DVSHFW�RI�SUHJQDQW�ZRPHQ�
ZKR�SUHVHQW�ZLWK�VFDU�LQ�XWHUXV��:H�WKXV�UHFRPPHQG�
WKDW� LQ� IXWXUH�SURVSHFWLYH�VWXGLHV�ZLWK� ODUJHU�VDPSOHV�
VKRXOG� EH� FRQGXFWHG� WR� XQGHUVWDQG� WKH� G\QDPLFV� RI�
0$3�LQ�GHWDLOV� 

&21&/86,21 

0RUELGO\�DGKHUHQW�SODFHQWD� LV� UHODWLYHO\� OHVV�FRPPRQ�
FRQGLWLRQ� LQ� RXU� SRSXODWLRQ�� 3ODFHQWD� $FFUHWD� DQG� 
3HUFUHWD� DUH� WKH� IUHTXHQW� W\SHV� RI�0$3��0LGGOH� DJH�
ZRPHQ� DUH� PRUH� DIIHFWHG�� $QWHQDWDO� GLDJQRVLV� DQG�
SODQQHG� FDVH� PDQDJHPHQW� OHDGV� WR� OHVVHU� PDWHUQDO�
PRUELGLW\� DQG� PRUWDOLW\� FRPSDUHG� WR� LQWUD-SDUWXP� 
GLDJQRVLV� DQG� HPHUJHQF\� PDQDJHPHQW�� 8QERRNHG�
FDVH�� KLJKHU� SDULW\�� !�� SUHYLRXV� &6� DQG� UXUDO� FDVHV�
SUHVHQW� PRVWO\� LQ� HPHUJHQF\�� (DUO\� UHFRJQLWLRQ� RI�
0$3� E\� WDNLQJ� WKRURXJK� KLVWRU\�� 86� 'RSSOHU� VKRXOG�
EH�NH\�IRFXV�RI�DQWHQDWDO�FDUH�DPRQJ�DOO�ZRPHQ� 

(WKLFDO� SHUPLVVLRQ��/80+6�'HSDUWPHQWDO�,5%�1R��
'RF����2%*<1�,,,���-�����'DWHG����-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\�� 

5()(5(1&(6 

�� 7DQWELURMQ� 3�� &UXP� &3�� 3DUDVW� 00�� 
3DWKRSK\VLRORJ\� RI� SODFHQWD� DFFUHWD�� 7KH� UROH� RI�
GHFLGXD� DQG� H[WUDYLOORXV� WURSKREODVW�� 3ODFHQWD��
����������������-��� 

�� $JJDUZDO�5��6XQHMD�$��9DLG�1%��<DGDY�3��6KDU�
PD� $�� 0LVKUD� .�� 0RUELGO\� DGKHUHQW� SODFHQWD�� D�
FULWLFDO� UHYLHZ� -� 2EVWHW� *\QHFRO� ,QGLD�� ������ ��
�������-��� 

�� :DGKZD� /��*XSWD�6��*XSWD�3�� 6DWLMD�%��.KDQQD�
5�� 0RUELGO\� DGKHUHQW� SODFHQWD� �0$3��� OHVVRQV�

0RUELG�$GKHUHQW�3ODFHQWD 

�� 
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OHDUQW��2SHQ�-�2EVWV�*\QDH������������������-����
GRL���������RMRJ��������$���� 

�� &KHQJ�..��/HH�00��5LVLQJ�LQFLGHQFH�RI�PRUELGO\�
DGKHUHQW� SODFHQWD� DQG� LWV� DVVRFLDWLRQ� ZLWK� 
SUHYLRXV�FDHVDUHDQ�VHFWLRQ��D���-\HDU�DQDO\VLV�LQ�
D�WHUWLDU\�KRVSLWDO� LQ�+RQJ�.RQJ��+RQJ�.RQJ�0HG�
-������������������-��� 

�� .KRQJ� 7<�� 7KH� SDWKRORJ\� RI� SODFHQWD� DFFUHWD�� D�
ZRUOGZLGH� HSLGHPLF�� -�&OLQ� 3DWKRO�� ������ ��������
����-�� 

�� )LW]SDWULFN�.(��6HOOHUV�6�� 6SDUN�3��.XULQF]XN� --��
%URFNOHKXUVW� 3�� .QLJKW� 0�� ,QFLGHQFH� DQG� ULVN� 
IDFWRUV�IRU�SODFHQWD�DFFUHWD�LQFUHWD�SHUFUHWD�LQ�WKH�
8.�� D� QDWLRQDO� FDVH-FRQWURO� VWXG\�� 3/R6� 2QH�
�������������H������ 

�� $QVDU�$��0DOLN�7��6KXMD�6��.KDQ�6��+\VWHUHFWRP\�
DV� D� PDQDJHPHQW� RSWLRQ� IRU� PRUELGO\� DGKHUHQW�
SODFHQWD��-�&ROO�3K\VLFLDQV�6XUJ�3DN���������������
���-���� 

�� 2VVHU� 29�� -RNXENLHQH� /�� 9DOHQWLQ� /�� +LJK� 
SUHYDOHQFH�RI�GHIHFWV�LQ�FHVDUHDQ�VHFWLRQ�VFDUV�DW�
WUDQVYDJLQDO� XOWUDVRXQG� H[DPLQDWLRQ�� 8OWUDVRXQG�
2EVWHW�*\QHFRO�����������������-�� 

�� 1DJHRWWH� 03�� $OZD\V� EH� YLJLODQW� IRU� SODFHQWD� 
DFFUHWD��$P�-�2EVWHW�*\QHFRO�����������������-�� 

��� +HUDWK� 5�� :LMHVLQJKH� 36�� 0DQDJHPHQW� RI� 
PRUELGO\� DGKHUHQW� SODFHQWD�� 6ULODQND� -� 2EVWHW� 
*\QHFRO�����������������-��� 

��� +D\DVKL� 0�� 1DNDL� $�� 6DWRK� 6�� 0DWVXGD� <�� 
$GYHUVH� REVWHWULF� DQG� SHULQDWDO� RXWFRPHV� RI� 
VLQJOHWRQ�SUHJQDQFLHV�PD\�EH�UHODWHG�WR�PDWHUQDO�
IDFWRUV� DVVRFLDWHG� ZLWK� LQIHUWLOLW\� UDWKHU� WKDQ� WKH�
W\SH� RI� DVVLVWHG� UHSURGXFWLYH� WHFKQRORJ\� 
SURFHGXUH�XVHG��)HUWLO�6WHULO�����������������-�� 

��� 2UJDQL]DWLRQ�:+��7KH�:RUOG�+HDOWK�5HSRUW������
-� PDNH� HYHU\� PRWKHU� DQG� FKLOG� FRXQW�� :+2�� 
*HQHYD�� 6ZLW]HUODQG�� ������ $YDLODEOH� IURP��
KWWSV���ZZZ�ZKR�LQW�ZKU�������ZKU����� 

��� (GKL� 00�� $VODP� +0�� 1DTYL� =�� +DVKPL� +�� 
3RVW-SDUWXP� KHPRUUKDJH�� FDXVHV� DQG� 
PDQDJHPHQW��%0&�5HV�1RWHV��������������� 

��� %HJXP� 6�� 8Q-1LVD� $�� %HJXP� ,�� $QDO\VLV� RI� 
PDWHUQDO� PRUWDOLW\� LQ� D� WHUWLDU\� FDUH� KRVSLWDO� WR� 
GHWHUPLQH�FDXVHV�DQG�SUHYHQWDEOH�IDFWRUV��-�$\XE�
0HG�&ROO�$EERWWDEDG�����������������-��� 

��� +LJJLQV� 0)�� 0RQWHLWK� &�� )ROH\� 0�� 2
+HUOLK\� &��
5HDO� LQFUHDVLQJ� LQFLGHQFH� RI� K\VWHUHFWRP\� IRU� 
SODFHQWD� DFFUHWD� IROORZLQJ� SUHYLRXV� FDHVDUHDQ�
VHFWLRQ��(XU�-�2EVWHW�*\QHFRO�5HSURG�%LRO��������
����������-�� 

��� .DVKDQL� (�� $]DUKRXVK� 5�� 3HULSDUWXP� 
K\VWHUHFWRP\�IRU�SULPDU\�SRVWSDUWXP�KHPRUUKDJH��
��� \HDUV� HYDOXDWLRQ�� (XUR� -� ([SHU� %LRO�� ������ �
�������-�� 

��� &LHPLQVNL� $�� 'OXJROHFNL� )�� 5HODWLRQVKLS� EHWZHHQ�
SODFHQWD� SUDHYLD� DQG� PDWHUQDO� DJH�� SDULW\� DQG�
SULRU� FDHVDUHDQ�GHOLYHULHV��*LQHNRO�3RO�� ��������
��������-�� 

��� 5XOLVD� 6�� 8PX]LUDQHQJH� ,�� 6PDOO� 0�� YDQ� 
5RRVPDOHQ�-��0DWHUQDO�QHDU�PLVV�DQG�PRUWDOLW\�LQ�
D� WHUWLDU\� FDUH� KRVSLWDO� LQ� 5ZDQGD�� %0&� 
3UHJQDQF\�&KLOGELUWK����������������� 

��� $OFKDODEL� +�� /DWDLIHK� ,�� 2EHLGDW� %�� =D\HG� )��
.KDGHU� <6�� 2EHLGDW� 1�� 0RUELGO\� DGKHUHQW� 
SODFHQWD� SUDHYLD� LQ� FXUUHQW� SUDFWLFH�� SUHGLFWLRQ�
DQG�PDWHUQDO�PRUELGLW\� LQ� D� VHULHV� RI� ��� ZRPHQ�
ZKR�XQGHUZHQW�K\VWHUHFWRP\��-�0DWHUQ�)HWDO�1H�
RQDWDO�0HG��������������������-�� 

��� 7LNNDQHQ� 0�� 3DDYRQHQ� -�� /RXNRYDDUD� 0�� 
6WHIDQRYLF� 9�� $QWHQDWDO� GLDJQRVLV� RI� SODFHQWD� 
DFFUHWD� OHDGV� WR� UHGXFHG�EORRG� ORVV��$FWD�2EVWHW�
*\QHFRO�6FDQG��������������������-�� 

��� :X� 6�� .RFKHUJLQVN\� 0�� +LEEDUG� -8�� $EQRUPDO�
SODFHQWDWLRQ�� 7ZHQW\-\HDU� DQDO\VLV�� $P� -� 2EVWHW�
*\QHFRO��������������������-���� 

1XVUDW�1LVDU��6DLPD�*KDIIDU��)DUKDW�-RNKLR 

�� 
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'U��1XVUDW�1LVDU��&RUUHVSRQGLQJ�$XWKRU� 
$VVRFLDWH�3URIHVVRU� 
'HSDUWPHQW�RI�2%6�	�*<1( 
/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�+HDOWK�6FLHQFHV� 
�/80+6���-DPVKRUR��6LQGK-3DNLVWDQ� 
(PDLO�QXVKRSN����#KRWPDLO�FRP 
 
'U��6DLPD�*KDIIDU 
6HQLRU�5HJLVWUDU�  
'HSDUWPHQW�RI�2%6�	�*<1( 
/80+6��-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��)DUKDW�-RNKLR� 
$VVLVWDQW�3URIHVVRU 
'HSDUWPHQW�RI�3V\FKRORJ\ 
8QLYHUVLW\�RI�6LQGK�-DPVKRUR��6LQGK-3DNLVWDQ�� 


