
���������������� 
��������� 

 

 

̹�������������������������� 
 

�� 
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3XEOLVKHG�E\�3K\VLFLDQV�6SHFLDOL]LQJ��,Q 
0XVFXORVNHOHWDO�0HGLFLQH� 

$872/2*286�3/$7(/(7�5,&+�
3/$60$�)25�.1((�
267(2$57+5,7,6 

  
6RPH�KDYH�HVWLPDWHG� WKDW� ����RI�

PHQ� DQG� ���� RI� ZRPHQ� ROGHU� WKDQ�
��� \HDUV� RI� DJH� VXIIHU� IURP�
V\PSWRPDWLF� NQHH� RVWHRDUWKULWLV�
�2$��� 5HFHQWO\�� SODWHOHW� ULFK� SODVPD�
�353�� LQMHFWLRQV� KDYH� EHHQ�
VXJJHVWHG� DV� DQ� HIIHFWLYH�
LQWHUYHQWLRQ�� DOWKRXJK� WKHUH� H[LVWV�
OLWWOH� KLJK-OHYHO� HYLGHQFH� HYDOXDWLQJ�
WKH� HIILFDF\� RI� WKLV� WHFKQLTXH�� 7KLV�
VWXG\� ZDV� GHVLJQHG� WR� EHWWHU�
XQGHUVWDQG� WKH� HIILFDF\� RI� 353� IRU�
WKH�WUHDWPHQW�RI�NQHH�2$� 
7KLV� )'$� VDQFWLRQHG�� SURVSHFWLYH��

UDQGRPL]HG�� GRXEOH-EOLQG�� SDUDOOHO�
JURXS� VWXG\� LQYROYHG� SDWLHQWV� ZLWK�
NQHH� 2$�� UDQGRPL]HG� WR� UHFHLYH�
HLWKHU� OHXNRF\WH-SRRU� 353�
DXWRORJRXV� FRQGLWLRQHG� SODVPD�
�$&3��RU�VDOLQH�IRU�D�VHULHV�RI�WKUHH��
ZHHNO\� LQMHFWLRQV�� 7KH� SULPDU\�
HIILFDF\�RXWFRPH�PHDVXUHV�ZHUH�WKH�
FKDQJH� LQ� SDLQ�� MRLQW� VWLIIQHVV� DQG�
SK\VLFDO�IXQFWLRQ��DV�PHDVXUHG�XVLQJ�
WKH�:20$&�DW�EDVHOLQH��ZHHNV�RQH�
DQG� WZR��DQG�PRQWKV� WZR�� WKUHH��VL[�
DQG���� 
/RZHU� RYHUDOO� :20$&� VFRUHV�

ZHUH�IRXQG�LQ�WKH�WUHDWPHQW�JURXS�DV�
FRPSDUHG� WR� WKH� SODFHER� JURXS�
VWDUWLQJ�DW�WZR�ZHHNV��DQG�UHPDLQLQJ�
VWDWLVWLFDOO\�VLJQLILFDQW�WKURXJKRXW�WKH�
GXUDWLRQ� RI� WKH� VWXG\�� ,Q� DGGLWLRQ�
:20$&� VXEJURXSV� IRU� SDLQ��
VWLIIQHVV� DQG� SK\VLFDO� IXQFWLRQ� ZHUH�
DOO� VLJQLILFDQWO\� EHWWHU� LQ� WKH�
WUHDWPHQW� JURXS� WKDQ� LQ� WKH� SODFHER�
JURXS�DW����PRQWKV� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH�

VWXG\�RI�SDWLHQWV�ZLWK�NQHH�2$�IRXQG�
WKDW� OHXNRF\WH-SRRU� 353� DXWRORJRXV�
FRQGLWLRQHG� SODVPD� FRXOG� SURYLGH�
VLJQLILFDQW� LPSURYHPHQW� LQ� SDLQ��
VWLIIQHVV�DQG�IXQFWLRQ��VWDUWLQJ�DW�WZR�
ZHHNV�DQG�VXVWDLQHG�IRU����PRQWKV� 

  
6PLWK�� 3��� HW� DO�� ,QWUD-$UWLFXODU�
$XWRORJRXV� &RQGLWLRQHG� 3ODVPD�

,QMHFWLRQV� 3URYLGH� 6DIH� DQG�
(IILFDFLRXV� 7UHDWPHQW� IRU� .QHH�
2VWHRDUWKULWLV�� $Q� )'$-6DQFWLRQHG��
5DQGRPL]HG��'RXEOH-%OLQG��3ODFHER-�
&RQWUROOHG� &OLQLFDO� 7ULDO�� $P� � -�
6SRUWV�0HG��������$SULO��������� ���
-���� 

  
$57+526&23,&�3$57,$/�

0(1,6&(&720< 
  
$UWKURVFRSLF� VXUJHU\� IRU� WKH�

WUHDWPHQW� RI� GHJHQHUDWLYH� PHQLVFDO�
WHDUV� LV� FRPPRQO\� SHUIRUPHG��
GHVSLWH� UHFHQW� HYLGHQFH� TXHVWLRQLQJ�
LWV� HIILFDF\�� 6RPH� KDYH� VXJJHVWHG�
WKDW� D� VXEJURXS� RI� SDWLHQWV� ZLWK�
PHFKDQLFDO�V\PSWRPV�VXFK�DV�NQHH�
ORFNLQJ� PD\� EHQHILW� IURP� VXFK�
SURFHGXUHV�� 7KLV� VWXG\� ZDV�
GHVLJQHG� WR� GHWHUPLQH� ZKHWKHU�
DUWKURVFRSLF� SDUWLDO� PHQLVFHFWRP\�
LPSURYHV� PHFKDQLFDO� NQHH�
V\PSWRPV�� DV� FRPSDUHG� ZLWK� D�
VKDP�SURFHGXUH� 
7KLV� VWXG\� ZDV� SHUIRUPHG� DV� D�

VHFRQGDU\�� SRVW� KRF� DQDO\VLV� RI�
UHFHQWO\�SXEOLVKHG�OLWHUDWXUH�IURP�WKH�
UDQGRPL]HG�� GRXEOH-EOLQG�� VKDP�
VXUJHU\�� FRQWUROOHG� WULDO�� WKH� )LQQLVK�
'HJHQHUDWLYH�0HQLVFDO�/HVLRQ�6WXG\�
�),'(/,7<��� 7KH� VWXG\� LQFOXGHG�����
SDWLHQWV��DJHV����WR����\HDUV��DOO�ZLWK�
UHIUDFWRU\� NQHH� SDLQ� RI� JUHDWHU� WKDQ�
WKUHH� PRQWKV�� DQG� ZLWK� D� PHGLDO�
PHQLVFDO�WHDU�FRQILUPHG�E\�05,��7KH�
VXEMHFWV�ZHUH�UDQGRPL]HG�WR�UHFHLYH�
HLWKHU�DUWKURVFRSLF SDUWLDO�
PHQLVFHFWRP\� �$30�� RU� D� VKDP�
SURFHGXUH�� ZLWK� RXWFRPH� PHDVXUHV�
LQFOXGLQJ� D� PRGLILHG� YHUVLRQ� RI� WKH�
ORFNLQJ�GRPDLQ�RI�WKH�/\VKROP�VFRUH�
RQ�WKH�GD\�RI�VXUJHU\��DQG�DW�WZR��VL[�
DQG����PRQWKV�DIWHU�VXUJHU\� 
3UHRSHUDWLYH PHFKDQLFDO�

V\PSWRPV� ZHUH� UHSRUWHG� LQ� ���� RI�
SDWLHQWV� LQ� WKH�$30�JURXS�DQG�����
LQ� WKH� VKDP� JURXS�� $W� ��� PRQWKV��
���� LQ� WKH� $30� JURXS� DQG� ���� LQ�
WKH� VKDP� JURXS� FRQWLQXHG� WR� KDYH�
PHFKDQLFDO� V\PSWRPV�� &RPSDUDWLYH�
DQDO\VLV� RI� WKLV� VXEJURXS� VKRZHG�

WKDW� WKH� GLIIHUHQFH� LQ� ULVN� IRU�
PHFKDQLFDO� V\PSWRPV� GLG� QRW� GLIIHU�
EHWZHHQ�WKH�WZR�JURXSV�DW�IROORZ-XS� 

�&RQFOXVLRQ�� 7KLV� UDQGRPL]HG��
FRQWUROOHG� VWXG\� IRXQG� QR� HYLGHQFH�
WKDW�� DPRQJ� SDWLHQWV� ZLWK� D� WRUQ�
PHQLVFXV� DQG� PHFKDQLFDO�
V\PSWRPV�� PHQLVFDO� VXUJHU\�
SURYLGHV� PRUH� UHOLHI� WKDQ�
FRQVHUYDWLYH�WUHDWPHQW� 

  
6LKYRQHQ�� 5��� HW� DO�� 0HFKDQLFDO�
6\PSWRPV� DQG� $UWKURVFRSLF� 3DUWLDO�
0HQLVFHFWRP\� LQ� 3DWLHQWV� ZLWK�
'HJHQHUDWLYH� 0HQLVFDO� 7HDU�� $QQ�
,QWHUQ� 0HG�� ������ $SULO� ��� ���
�������-���� 

  
%2'<�0$66�,1'(;�,1�

$'2/(6&(1&(�$1'�'($7+�,1�
$'8/7+22' 

  
2YHUZHLJKW� DQG� REHVLW\� LQ�

DGROHVFHQFH� KDV� LQFUHDVHG�
VXEVWDQWLDOO\� LQ� UHFHQW� GHFDGHV��
DIIHFWLQJ�RQH� WKLUG�RI� WKH�DGROHVFHQW�
SRSXODWLRQV� LQ� VRPH� GHYHORSHG�
FRXQWULHV�� 7KLV� VWXG\� DVVHVVHG� WKH�
DVVRFLDWLRQ� EHWZHHQ� ERG\� PDVV�
LQGH[� �%0,�� LQ� ODWH�DGROHVFHQFH�DQG�
GHDWK� IURP� FRURQDU\� KHDUW� GLVHDVH��
VWURNH� DQG� VXGGHQ� GHDWK� LQ�
DGXOWKRRG� 
%HIRUH� PDQGDWRU\� PLOLWDU\� VHUYLFH��

,VUDHOL� DGROHVFHQWV� ��� \HDUV� RI� DJH�
XQGHUJR� D� � PHGLFDO� � HYDOXDWLRQ��
7KRVH� HYDOXDWLRQV� ZKLFK� RFFXUUHG�
EHWZHHQ� ����� DQG� ����� ZHUH� XVHG�
WR� GHWHUPLQH� EDVHOLQH� %0,� IRU� WKH�
VWXG\�� 7KHVH� LQGLYLGXDOV� ZHUH�
IROORZHG�IRU�PRUWDOLW\ RXWFRPHV�
DQG�GRFXPHQWDWLRQ�RI�GHDWK�WKURXJK�
-XQH�����������7KH�SULPDU\�RXWFRPH�
YDULDEOH� ZDV� GHDWK� DWWULEXWHG� WR�
FRURQDU\� KHDUW� GLVHDVH�� VWURNH��
VXGGHQ� GHDWK� IURP� DQ� XQNQRZQ�
FDXVH�RU�D�FRPELQDWLRQ�RI�WKH�WKUHH� 
'XULQJ� IROORZ-XS�� ������ GHDWKV�

IURP� FDUGLRYDVFXODU� FDXVHV� ZHUH�
GRFXPHQWHG�� ZLWK� WKH� PHDQ� DJH� DW�
WKH� WLPH� RI� GHDWK� RI� ����� \HDUV� IRU�
FRURQDU\�KHDUW�GLVHDVH�����\HDUV�IRU�

9ROXPH����1XPEHU�� 0D\�������� 
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VWURNH� DQG� ����� \HDUV� IRU� VXGGHQ�
GHDWK��7KH�UDWHV�RI�GHDWK�SHU�SHUVRQ-
\HDU�ZHUH�ORZHVW�LQ�WKRVH�ZLWK�D�ERG\�
PDVV� LQGH[� RI� �����–������ NJ�P���
$IWHU� PXOWL-YDULDEOH� DGMXVWPHQW�� WKH�
ULVN� RI� GHDWK� IURP� FDUGLRYDVFXODU�
FDXVHV� DQG� DOO� FDXVHV� EHJDQ� WR�
LQFUHDVH� DPRQJ� WKRVH� ZKRVH� %0,� LQ�
DGROHVFHQFH�ZDV� �����-������ NJ�P���
DQG�ZDV� KLJKHVW� DPRQJ� WKRVH�ZLWK� D�
%0,�RI������-�����NJ��P�� 
&RQFOXVLRQ��7KLV� ,VUDHOL�VWXG\� IRXQG�

WKDW� ERG\�PDVV� LQGH[� RI� �����-������
NJ�P��� ZLWKLQ� WKH� DFFHSWHG� QRUPDO�
UDQJH��ZDV�DVVRFLDWHG�ZLWK� LQFUHDVHG�
FDUGLRYDVFXODU�DQG�DOO-�FDXVH�PRUWDOLW\�
GXULQJ����\HDUV�RI�IROORZ-XS� 

  
7ZLJ�� *��� HW� DO�� %RG\� 0DVV� ,QGH[� LQ�
���� 0LOOLRQ� $GROHVFHQWV� DQG�
&DUGLRYDVFXODU� 'HDWK� LQ� $GXOWKRRG��
1HZ� (QJO� -� 0HG�� ������ ���������
1(-0�2$����������� 

   &20%,1,1*�35(*$%$/,1�$1'�
'8/2;(7,1(�)25�),%520<$/*,$ 

  
)LEURP\DOJLD� �)0�� LV� D� FOLQLFDO�

V\QGURPH� ZLWK� FKURQLF�� ZLGHVSUHDG�
SDLQ�� IUHTXHQWO\�DVVRFLDWHG�ZLWK�VOHHS�
GLVWXUEDQFH�� GHSUHVVLRQ�� IDWLJXH� DQG�
FRJQLWLYH� G\VIXQFWLRQ�� $PRQJ� WKH�
PHGLFDWLRQV� FRPPRQO\� XVHG� WR� WUHDW�
WKLV� GLVRUGHU� DUH� WKH� DQWLFRQYXOVDQW�
SUHJDEDOLQ� DQG� WKH� DQWLGHSUHVVDQW�
GXOR[HWLQH�� +RZHYHU�� ULJRURXV�
HYLGHQFH� IRU� FRPELQLQJ� WKHVH�
PHGLFDWLRQV�LV�ODFNLQJ��7KLV�VWXG\�ZDV�
GHVLJQHG� WR� IXUWKHU� XQGHUVWDQG� WKH�
DGGLWLRQDO�HIILFDF\�RI�FRPELQLQJ� WKHVH�
PHGLFDWLRQV�WR�WUHDW�SDWLHQWV�ZLWK�)0� 

 

6XEMHFWV� ZHUH� SDWLHQWV� ��� WR� ���
\HDUV�RI�DJH��GLDJQRVHG�ZLWK�)0���7KH�
SDUWLFLSDQWV� ZHUH� UDQGRPL]HG� LQ� D�
GRXEOH-EOLQG�� FURVVRYHU� GHVLJQ� WR�
UHFHLYH�PD[LPDOO\�WROHUDWHG�GRVHV�RI�D�
SODFHER�� SUHJDEDOLQ�� GXOR[HWLQH�� RU� D�
SUHJDEDOLQ-GXOR[HWLQH� FRPELQDWLRQ� IRU�
VL[� ZHHNV�� 7KH� SULPDU\� RXWFRPH�
YDULDEOH� ZDV� WKH� DYHUDJH� SDLQ�
LQWHQVLW\� RYHU� WKH� SDVW� ��� KRXUV�� ZLWK�
VHFRQGDU\� RXWFRPHV� LQFOXGLQJ� ZRUVW�
SDLQ� LQWHQVLW\� RYHU� WKH�SDVW� ��� KRXUV��
DYHUDJH�QRFWXUQDO�SDLQ�LQWHQVLW\�GXULQJ�
VOHHSLQJ� KRXUV�� JOREDO� SDLQ� UHOLHI�� WKH�
)LEURP\DOJLD� ,PSDFW� 4XHVWLRQQDLUH��
WKH� 6)–��� 6XUYH\�� WKH� 6OHHS� 6FDOH�
DQG�WKH�%HFN�'HSUHVVLRQ�,QYHQWRU\� 
3DLQ� LQ� WKH� FRPELQDWLRQ�JURXS� �ZDV�

ORZHU� WKDQ� WKDW� LQ� WKH� SODFHER� JURXS�
�S�������� DQG� WKDW� DPRQJ� WKRVH�
UHFHLYLQJ� SUHJDEDOLQ� �S��������� 3DLQ�
ZLWK� GXOR[HWLQH� ZDV� ORZHU� WKDQ� WKDW�
LQ� WKH� SODFHER� JURXS� �S�������� DQG�
WKH� SUHJDEDOLQ� JURXS� �S �������� 7KH�
FRPELQDWLRQ� JURXS� KDG� D� JUHDWHU�
UHGXFWLRQ� LQ� WKH� SHUFHQW� FKDQJH� LQ�
SDLQ�� DV� FRPSDUHG� WR� WKH� SUHJDEDOLQ�
DQG� SODFHER� JURXSV�� 7KH� SRUWLRQV� RI�
SDWLHQWV� UHSRUWLQJ� DW� OHDVW� PRGHUDWH�
JOREDO� SDLQ� UHOLHI� DW� WKH� PD[LPXP�
WROHUDWHG� GRVH� ZHUH� ������ RI� WKRVH�
WDNLQJ�SODFHER��������RI� WKRVH� WDNLQJ�
SUHJDEDOLQ�� ������ RI� WKRVH� WDNLQJ�
GXOR[HWLQH� DQG� ������ RI� WKRVH� WDNLQJ�
WKH�FRPELQDWLRQ�RI�PHGLFDWLRQV� 
&RQFOXVLRQ��7KLV�VWXG\�RI�SDWLHQWV�

ZLWK� ILEURP\DOJLD� IRXQG� WKDW�
SUHJDEDOLQ�GXOR[HWLQH FRPELQHG�
SURYLGHV� EHWWHU� SDLQ� UHOLHI� WKDQ�
SUHJDEDOLQ�RU�GXOR[HWLQH�DORQH� 

  
*LOURQ�� ,��� HW� DO�� &RPELQDWLRQ� RI�
3UHJDEDOLQ� ZLWK� 'XOR[HWLQH� IRU�
)LEURP\DOJLD�� 3DLQ�� ����'2,��
��������M�SDLQ����������������� 

  

'5,('�3/80�$1'�%21(�
'(16,7< 

  
,W� LV� HVWLPDWHG� WKDW� QHDUO\� KDOI� RI�

ZRPHQ� RYHU� WKH� DJH� RI� ��� \HDUV� ZLOO�
VXIIHU�DQ�RVWHRSRURVLV�UHODWHG�IUDFWXUH��
,Q�DGGLWLRQ�WR�PHGLFDWLRQV�DQG�OLIHVW\OH�
IDFWRUV�� HYLGHQFH� VXJJHVWV� WKDW� VRPH�
IRRGV� PD\� LPSURYH� ERQH� JURZWK� DQG�
GHYHORSPHQW�� WKXV� UHGXFLQJ� GLVHDVHV�
VXFK� DV� RVWHRSRURVLV�� $PRQJ� WKH�
IRRGV� WKDW� KDYH� EHHQ� IRXQG� WR� KDYH�
ERQH�SURWHFWLYH�HIIHFWV��GULHG�SOXP�KDV�
EHHQ� VKRZQ� WR� SUHYHQW� DQG� UHYHUVH�
ERQH� ORVV� LQ� UDW� PRGHOV� RI�
RVWHRSRURVLV��7KLV�VWXG\�ZDV�GHVLJQHG�
WR�GHWHUPLQH�WKH�H[WHQW� WR�ZKLFK�GULHG�
SOXP�DVVLVWV�LQ�WKH�SUHYHQWLRQ�RI�ERQH�
PLQHUDO� GHQVLW\� �%0'�� ORVV� DQG�

LPSURYHV� ELRPDUNHUV� LQ� SRVW-
PHQRSDXVDO�ZRPHQ� 
7KLV� VWXG\� LQFOXGHG� ���� RVWHRSHQLF��

SRVWPHQRSDXVDO� ZRPHQ�� ��� WR� ���
\HDUV� RI� DJH�� UDQGRPO\� DVVLJQHG� WR�
RQH� RI� WKUHH� WUHDWPHQW� JURXSV�� GDLO\�
LQWDNH�RI����J�RI�GULHG�SOXP������J�RI�
GULHG� SOXP� RU� D� SODFHER� �FRQWURO�
JURXS��� %0'� ZDV� HYDOXDWHG� DW�
EDVHOLQH�DQG�DW�VL[�PRQWKV�XVLQJ�GXDO�
HQHUJ\� [-UD\� DEVRUSWLRPHWU\�� ,Q�
DGGLWLRQ�� YHQRXV� EORRG� VDPSOHV� ZHUH�
REWDLQHG� IRU� VHUXP� ERQH� PDUNHU�
PHDVXUHPHQWV� DW� EDVHOLQH�� DQG� DW�
WKUHH�DQG�VL[�PRQWKV� 
%RWK�WKH����J�DQG�WKH�����J�SHU�GD\�

JURXSV� H[SHULHQFHG� QR� FKDQJH� IURP�
EDVHOLQH� LQ� WRWDO� %0'�� ZKLOH� WKH�
FRQWURO� JURXS� FRQWLQXHG� WR� ORVH� ERQH�
�S�������� 7KHUH� ZDV� QR� VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� WKH� WZR� WUHDWPHQW�
JURXSV��/DERUDWRU\� WHVWV�UHYHDOHG�WKDW�
D�PDUNHU� RI� ERQH� UHVRUSWLRQ�� WDUWUDWH-
UHVLVWDQW�DFLG�SKRVSKDWDVH��75$3-�E��
GHFUHDVHG� DW� WKUHH� PRQWKV�� ZLWK� WKDW�
GHFUHDVH� VXVWDLQHG� DW� VL[� PRQWKV� LQ�
ERWK� WUHDWPHQW� JURXSV� �S������ DQG�
S������ UHVSHFWLYHO\��� ,Q� DGGLWLRQ�� WKH�
ERQH-� VSHFLILF� DONDOLQH� SKRVSKDWDVH�
�%$3��� 75$3-�E� UDWLR� ZDV� JUHDWHU� LQ�
ERWK�WUHDWPHQW�JURXSV��ZLWK�QR�FKDQJH�
LQ� WKH�FRQWURO�JURXS��&RQFOXVLRQ�� 7KLV�
VWXG\� RI� HOGHUO\�� SRVWPHQRSDXVDO�
ZRPHQ� IRXQG� WKDW� WKH� GDLO\�
FRQVXPSWLRQ� RI� ��� J� RI� GULHG� SOXP�
�DSSUR[LPDWHO\� ILYH� SUXQHV�� PD\� EH�
HIIHFWLYH� LQ�SUHYHQWLQJ�ERQH� ORVV��ZLWK�
QR� DGGHG� EHQHILWV� QRWHG� ZLWK� KLJKHU�
GRVHV� 

  
+RRVKPDQG�� 6��� HW� DO�� 7KH� (IIHFW� RI�
7ZR� 'RVHV� RI� 'ULHG� 3OXP� RQ� %RQH�
'HQVLW\� DQG� %RQH� %LRPDUNHUV� LQ�
2VWHRSHQLF� 3RVWPHQRSDXVDO� :RPHQ��
$� 5DQGRPL]HG�� &RQWUROOHG� 7ULDO��
2VWHRSRURVLV� ,QWHUQ�� ���� )HEUXDU\��
'2,���������6������–�����–������–�� 

  

&21&866,21�$1'�5,6.�2)�
/2:(5�(;75(0,7<�,1-85< 

  
$IWHU� D� VLQJOH� FRQFXVVLRQ�� WKH�

SUREDELOLW\� RI� D� VHFRQG� FRQFXVVLRQ�
LQFUHDVHV� E\� D� IDFWRU� RI� WKUHH�� ,Q�
DGGLWLRQ� D� KLVWRU\� RI� FRQFXVVLRQ� KDV�
EHHQ� VKRZQ� WR� EH� DVVRFLDWHG� ZLWK�
DOWHUHG�PRWRU� FRQWURO� DQG� DGRSWLRQ� RI�
FRQVHUYDWLYH� JDLW� VWUDWHJLHV� DPRQJ�
FOLQLFDOO\� DV\PSWRPDWLF� DWKOHWHV�� 7KLV�
VWXG\� DVVHVVHG� WKH� ULVN� RI�
PXVFXORVNHOHWDO�LQMXULHV�ZLWKLQ����GD\V�
RI�UHWXUQ�WR�VSRUW�SRVW-�FRQFXVVLRQ� 
7KLV� UHWURVSHFWLYH� VWXG\� UHYLHZHG�

GDWD� IRU� DOO� PHQ� DQG� ZRPHQ�



 

3DJH�� �����������������0D\�������� 9ROXPH����1XPEHU��  

SDUWLFLSDWLQJ� LQ� 1DWLRQDO� &ROOHJLDWH�
$WKOHWLF�$VVRFLDWLRQ�'LYLVLRQ� ,� IRRWEDOO��
VRFFHU�� KRFNH\�� EDVNHWEDOO�� ZUHVWOLQJ��
YROOH\EDOO� DQG� VRIWEDOO� LQ� WKH� \HDUV�
����-������ ,QMXU\� UHFRUGV� ZHUH�
REWDLQHG� IURP� WKH� 8QLYHUVLW\¶V� 6SRUWV�
,QMXU\� 0RQLWRULQJ� 6\VWHP� �6,06��
GDWDEDVH�� ZKLFK� LGHQWLILHG� ���� FDVHV�
RI�FRQFXVVLRQ�DPRQJ����DWKOHWHV��7KH�
GDWD� ZHUH� UHYLHZHG� IRU� FDVHV� RI�
PXVFXORVNHOHWDO�LQMXULHV�LQ�WKH����GD\V�
DIWHU� UHWXUQ� WR� SOD\�� ZLWK� WKHVH� FDVHV�
FRPSDUHG� WR� XS� WR� WKUHH� PDWFKHG�
FRQWUROV� 
&RQFXVVHG�DWKOHWHV� UHWXUQHG� WR�SOD\�

DW�DQ�DYHUDJH�RI����GD\V�SRVW-� LQMXU\��
,Q� WKH����GD\V�DIWHU�UHWXUQ�WR�SOD\�� WKH�
LQFLGHQFH� RI� DFXWH�� QRQFRQWDFW�� ORZHU�
H[WUHPLW\�� PXVFXORVNHOHWDO� LQMXU\� ZDV�
���� LQ� FRQFXVVHG� DWKOHWHV�� DV�
FRPSDUHG� ZLWK� QLQH� SHUFHQW� LQ� WKH�
FRQWUROV��S ������ 
&RQFOXVLRQ��7KLV�VWXG\�IRXQG�WKDW��

DIWHU� UHWXUQLQJ� WR� SOD\�� FRQFXVVHG�
DWKOHWHV� KDG� D� VLJQLILFDQWO\� LQFUHDVHG�
ULVN�RI�ORZHU�H[WUHPLW\�LQMXU\� 

  
%URRNV�� 0��� HW� DO�� &RQFXVVLRQ�
,QFUHDVHV�2GGV�RI�6XVWDLQLQJ�D�/RZHU�
([WUHPLW\� 0XVFXORVNHOHWDO� ,QMXU\� DIWHU�
5HWXUQ� WR� 3OD\� DPRQJ� &ROOHJLDWH�
$WKOHWHV�� $P� -� � 6SRUW� 0HG�� ������
0DUFK������������-���� 

  
'<63257�72�75($7�/$7(5$/�

3$7(//2)(025$/�29(5/2$'�
6<1'520( 

  
 6XSHULRODWHUDO IDW SDG�

LPSLQJHPHQW� �6/)3,�� RFFXUV� DW� WKH�
ODWHUDO� DVSHFW� RI� WKH� SDWHOORIHPRUDO�
MRLQW�� UHVXOWLQJ� LQ� SDLQ� LQ� WKH�
DQWHULRODWHUDO� UHJLRQ� RI� WKH� NQHH��
,OLRWLELDO� EDQG� V\QGURPH� �,7%6�� LV�
W\SLILHG�E\�SDLQ�DURXQG�WKH�ODWHUDO�NQHH�
GXULQJ� DFWLYLW\�� WKRXJKW� WR� UHVXOW� IURP�
FRPSUHVVLRQ� RI� WKH� IDW� OD\HU� EHWZHHQ�
WKH� ,7� EDQG� DQG� WKH� ODWHUDO� IHPRUDO�
FRQG\OH�� 7KLV� VWXG\� DVVHVV� WKH� HIIHFW�
RI� ERWXOLQXP� WR[LQ� W\SH� $� �'\VSRUW��
LQMHFWLRQV� LQWR� WKH� WHQVRU� IDVFLDH� ODWDH�
�7)/��� DV� DQ� DGMXQFW� WR� WUHDWPHQW� IRU�
SDWLHQWV� ZLWK� ODWHUDO� SDWHOORIHPRUDO�
RYHUORDG� V\QGURPH� �3)26��� GHILQHG�
DV� KDYLQJ� RQH� RU� D� FRPELQDWLRQ� RI�
6/)3,�DQG�,7%6� 
6XEMHFWV� LQFOXGHG� SDWLHQWV�

SUHVHQWLQJ� WR� D� VSRUWV�PHGLFLQH� FOLQLF�
EHWZHHQ� WKH�DJHV�RI����DQG����\HDUV�
ZLWK� D� GLDJQRVLV� RI� 3)26�� ZKR� KDG�
SUHYLRXVO\� IDLOHG� FRQVHUYDWLYH�
WUHDWPHQW�� 3DWLHQWV� UHFHLYHG� DQ�
XOWUDVRXQG-JXLGHG� LQMHFWLRQ� WR� WKH� ,7�
EDQG�RI����XQLWV�RI�'\VSRUW� LQ������FF�
RI� QRUPDO� VDOLQH�� 6XEMHFWV� WKHQ�

XQGHUZHQW� D� VL[-ZHHN� FRXUVH� RI�
SK\VLFDO�WKHUDS\��7KH�SULPDU\�RXWFRPH�
PHDVXUH�ZDV�D�FKDQJH�LQ�VHOI-UHSRUWHG�
NQHH� SDLQ� XVLQJ� WKH� $QWHULRU� .QHH�
3DLQ�6FDOH��$.36��EHIRUH�DQG�DW�RQH��
������DQG����ZHHNV�DIWHU�LQWHUYHQWLRQ� 
$PRQJ� WKH� ��� SDWLHQWV�� ��� UHSRUWHG�

LPSURYHPHQW� LQ� $.36� VFRUHV� JUHDWHU�
WKDQ� WKH� PLQLPDO� GHWHFWDEOH� FKDQJH�
�0'&��� 6LJQLILFDQW� LPSURYHPHQW� LQ�
$.36� VFRUHV� ZHUH� LGHQWLILHG� IURP�
EHIRUH�WKH�LQMHFWLRQ����������FRPSDUHG�
ZLWK�RQH�����������IRXU�������������DQG��
����ZHHNV������������DIWHU�WKH�LQMHFWLRQ�
�S��� ������� DV� ZHOO� DV� DW� ILYH� \HDUV�
������ �� ������ DIWHU� WKH� LQMHFWLRQ�
�S������� 
&RQFOXVLRQ�� 7KLV� XQFRQWUROOHG�

WULDO� RI� SDWLHQWV� ZLWK� ODWHUDO�
SDWHOORIHPRUDO� RYHUORDG� V\QGURPH�
IRXQG�WKDW�DQ� LQMHFWLRQ�ERWXOLQXP�WR[LQ�
W\SH�$�LQWR�WKH�,7�EDQG�FRPELQHG�ZLWK�
H[HUFLVH� FRXOG� SURYLGH� ORQJ-WHUP� SDLQ�
UHOLHI� 

  
6WHSKHQ�� -��� HW� DO�� 7KH� 8VH� 2I�
6RQRJUDSKLFDOO\� *XLGHG� %RWXOLQXP�
7R[LQ�7\SH�$� �'\VSRUW�� ,QMHFWLRQV� ,QWR�
7KH� 7HQVRU� )DVFLDH� /DWDH� )RU� 7KH�
7UHDWPHQW� 2I� %LODWHUDO� 3DWHOORIHPRUDO�
2YHUORDG�6\QGURPH��$P�-� 6SRUW�0HG��
������0D\��������-����� 

   
),1$1&,$/�,1&(17,9(6�72�

352027(�3+<6,&$/�$&7,9,7<�,1�
29(5:(,*+7�$'8/76 

  
+LJKHU� OHYHOV� RI� UHJXODU� SK\VLFDO�

DFWLYLW\� DUH� DVVRFLDWHG� ZLWK� D� QXPEHU�
RI� KHDOWK� EHQHILWV�� (YLGHQFH� VXJJHVWV�
WKDW�� RYHUDOO�� PRVW� ZRUNSODFH� SK\VLFDO�
DFWLYLW\� LQWHUYHQWLRQV� KDYH� QRW� EHHQ�
HIIHFWLYH�� 7KLV� VWXG\� WHVWHG� WKH�
HIIHFWLYHQHVV� RI� WKUHH� ILQDQFLDO�
LQFHQWLYH�GHVLJQV�WR�SURPRWH�DFWLYLW\�LQ�
RYHUZHLJKW�DQG�REHVH�DGXOWV� 
7KLV� UDQGRPL]HG�� FRQWUROOHG� WULDO�

LQFOXGHG� ���� DGXOW� HPSOR\HHV� RI� WKH�
8QLYHUVLW\� RI� 3HQQV\OYDQLD� LQ�
3KLODGHOSKLD�� DOO� RI� ZKRP� KDG� D� ERG\�
PDVV�LQGH[��%0,��RI�DW�OHDVW����NJ��Pð��
7KH�SDUWLFLSDQWV�ZHUH�JLYHQ�WKH�JRDO�RI�
DFKLHYLQJ�DW�OHDVW�������VWHSV�SHU�GD\��
ZLWK�WKH�VWHSV�WUDFNHG�XVLQJ�WKH�0RYHV�
VPDUW� SKRQH� DSSOLFDWLRQ�� 7KH�
SDUWLFLSDQWV�ZHUH�UDQGRPL]HG�WR�RQH�RI�
IRXU� JURXSV�� D� *DLQ� ,QFHQWLYH� *URXS��
ZKR�UHFHLYHG�PRQH\�IRU�HDFK�GD\�WKDW�
WKH\� PHW� WKH� JRDO�� D� /RVV� ,QFHQWLYH�
*URXS�� ZKR� KDG� PRQH\� ZLWKGUDZQ�
IURP� D� PRQWKO\� LQFHQWLYH� DOORWPHQW�
HDFK�WLPH�WKH�JRDO�ZDV�QRW�PHW��DQG�D�
/RWWHU\� ,QFHQWLYH� *URXS�� ZKR� ZHUH�
HOLJLEOH� WR� UHFHLYH� PRQH\� IURP� D�
ORWWHU\�� RQO\� LI� WKH� JRDO� KDG� EHHQ�

DFKLHYHG�� $� IRXUWK� JURXS� VHUYHG� DV�
FRQWUROV��7KH�SULPDU\�RXWFRPH�YDULDEOH�
ZDV�WKH�PHDQ�SURSRUWLRQ�RI�SDUWLFLSDQW�
GD\V� WKDW� WKH� ������ VWHS� JRDO� ZDV�
DFKLHYHG� GXULQJ� WKH� ��-� ZHHN�
LQWHUYHQWLRQ� 
$PRQJ� WKH� IRXU� JURXSV�� RQO\� WKH�

/RVV� ,QFHQWLYH� JURXS� KDG� D�
VLJQLILFDQWO\�JUHDWHU�PHDQ�SURSRUWLRQ�RI�
SDUWLFLSDQW-GD\V� GXULQJ� ZKLFK� WKH\�
DFKLHYHG�WKH�JRDO��DV�FRPSDUHG�WR�WKH�
FRQWURO� JURXS� �S �������� :KLOH� WKLV�
JURXS�KDG�D�JUHDWHU�PHDQ�GDLO\�VWHSV�
WKDQ� WKH� FRQWURO� JURXS�� WKLV� GLIIHUHQFH�
GLG� QRW� DFKLHYH� VWDWLVWLFDO� VLJQLILFDQFH�
�S ������� 
&RQFOXVLRQ��7KLV�VWXG\�IRXQG�WKDW��

DPRQJ� WKH� ILQDQFLDO� LQFHQWLYHV� WHVWHG��
D� ILQDQFLDO� ORVV� PRGHO� ZDV� PRVW�
HIIHFWLYH� LQ� DFKLHYLQJ� SK\VLFDO� DFWLYLW\�
JRDOV� DPRQJ� RYHUZHLJKW� DQG� REHVH�
SDUWLFLSDQWV� 

  
3DWHO�� 0��� HW� DO�� )UDPLQJ� )LQDQFLDO�
,QFHQWLYHV�WR�,QFUHDVH�3K\VLFDO�$FWLYLW\�
DPRQJ�2YHUZHLJKW�DQG�2EHVH�$GXOWV��
$� 5DQGRPL]HG�� &RQWUROOHG� 7ULDO�� $QQ�
,QWHUQ� 0HG��������0DUFK�������������
���-���� 

  
)86,21�685*(5<�)25�/80%$5�

63,1$/�67(126,6 
  
/XPEDU�VSLQDO�VWHQRVLV�LV�FDXVHG�E\�

D� QDUURZLQJ� RI� WKH� VSLQDO� FDQDO�� ZLWK�
V\PSWRPV� RIWHQ� LQFOXGLQJ� ORZ� EDFN�
DQG� OHJ� SDLQ�� 7KHVH� DUH� XVXDOO\�
DVVRFLDWHG� ZLWK� ZDONLQJ�� ,Q� UHFHQW�
\HDUV��KDOI�RI�WKH�SDWLHQWV�LQ�WKH�8QLWHG�
6WDWHV�ZKR�UHFHLYHG�VXUJLFDO�WUHDWPHQW�
IRU� OXPEDU� VSLQDO� VWHQRVLV� KDYH�
XQGHUJRQH�IXVLRQ�VXUJHU\�DV�ZHOO��7KLV�
VWXG\� LQYHVWLJDWHG� ZKHWKHU� IXVLRQ�
VXUJHU\�� DV� DQ� DGMXQFW� WR�
GHFRPSUHVVLYH� VXUJHU\�� FDQ� SURGXFH�
EHWWHU�FOLQLFDO�RXWFRPHV� 
7KLV� PXOWLFHQWHU�� RSHQ� ODEHO�� FOLQLFDO�

VXSHULRULW\� WULDO� LQFOXGHG� SDWLHQWV� ZLWK�
OXPEDU�VSLQDO�VWHQRVLV��ZLWK�RU�ZLWKRXW�
GHJHQHUDWLYH� VSRQG\OROLVWKHVLV�� 7KH�
VXEMHFWV� ZHUH� UDQGRPL]HG� WR� XQGHUJR�
HLWKHU� GHFRPSUHVVLYH� VXUJHU\� SOXV�
IXVLRQ�� RU� GHFRPSUHVVLYH� VXUJHU\�
DORQH�� 7KH� SULPDU\� RXWFRPH�PHDVXUH�
ZDV� WKH� 2VZHVWU\� GLVDELOLW\� LQGH[�
�2',��� ZLWK� VHFRQGDU\� RXWFRPH�
YDULDEOHV� LQFOXGLQJ� VFRUHV� RQ� WKH�
(XURSHDQ� 4XDOLW\� 2I� /LIH-ILYH�
GLPHQVLRQV� �(4-��'���YLVXDO�DQDORJXH�
VFDOHV� IRU�EDFN�SDLQ�DQG� OHJ�SDLQ�� WKH�
=&4�PHDVXUH�RI�GLVDELOLW\��DQG�WKH�VL[-
PLQXWH�ZDON�WHVW� 
%HWZHHQ�2FWREHU� RI� ����� DQG� -XQH�

RI�����������SDWLHQWV�ZHUH�HQUROOHG��$W�
WZR� \HDUV�� WKHUH� ZDV� QR� VLJQLILFDQW�



3DJH�� �����������������0D\�������� 9ROXPH����1XPEHU�� 

 

GLIIHUHQFH� LQ� WKH� SULPDU\� RXWFRPH��
WKH�2',� �S ������� ,Q� DGGLWLRQ�� WKHUH�
ZDV� QR� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ� JURXSV� LQ� SHUIRUPDQFH� RI�
WKH� VL[-PLQXWH� ZDON� WHVW� DW� WZR�
\HDUV�� ZLWK� ZDONLQJ� GLVWDQFH�
LPSURYLQJ� LQ� ERWK� JURXSV� �S �������
6XEMHFWLYH� DVVHVVPHQWV� RI�
LPSURYHPHQW� LQ� ZDONLQJ� DELOLW\� GLG�
QRW�GLIIHU�EHWZHHQ�JURXSV��2I� WKRVH�
IROORZHG� IRU� ILYH� \HDUV�� WKHUH� ZHUH�
QR� VLJQLILFDQW� GLIIHUHQFHV� RQ� DQ\� RI�
WKH� SDWLHQW� UHSRUWHG� RXWFRPH�
PHDVXUHV�� 7KH�PHDQ� GLUHFW� FRVW� RI�
WKH�SURFHGXUH�ZDV��������KLJKHU� LQ�
WKH�IXVLRQ�JURXS� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV�ZLWK� OXPEDU�VSLQDO�VWHQRVLV�
IRXQG� WKDW� GHFRPSUHVVLRQ� ZLWK�
IXVLRQ� GLG� QRW� UHVXOW� LQ� FOLQLFDO�
RXWFRPHV� WKDW� ZHUH� VXSHULRU� WR�
WKRVH� RI� SDWLHQWV� ZKR� XQGHUZHQW�
GHFRPSUHVVLRQ� VXUJHU\� ZLWKRXW�
IXVLRQ� 

  
)RUVWK�� 3��� HW� DO�� $� 5DQGRPL]HG��
&RQWUROOHG� 7ULDO� RI� )XVLRQ� 6XUJHU\�
IRU�/XPEDU�6SLQDO�6WHQRVLV��1�(QJ�-�
0HG��������$SULO�������������������
-����� 

 (725,&2;,%�9(5686�
',&/2)(1$&�)25�

+(7(52723,&�266,),&$7,21�
35(9(17,21 

  
+HWHURWRSLF� RVVLILFDWLRQ� �+2�� LV�

WKRXJKW� WR� RFFXU� LQ� ��� WR� ���� RI�
SDWLHQWV�XQGHUJRLQJ�SULPDU\�WRWDO�KLS�
DUWKURSODVW\� �7+$��� 3URSK\OD[LV�
RIWHQ� LQFOXGHV� QRQVWHURLGDO� DQWL-�
LQIODPPDWRU\� DQG�RU� ORZ-GRVH�
LUUDGLDWLRQ��$V�&2;-,,�EORFNHUV�KDYH��
D� ORZHU� UDWH� RI� *,-FRPSOLFDWLRQV�
WKDQ� GR� QRQ-VHOHFWLYH� 16$,'V�� WKLV�
VWXG\� FRPSDUHG� WKH� HIILFDF\� RI�
HWRULFR[LE� �(72�� DQG� GLFORIHQDF�
�',&��IRU�WKH�SUHYHQWLRQ�RI�+2� 
7KLV� SURVSHFWLYH�� GRXEOH-EOLQG��

UDQGRPL]HG� WULDO� LQFOXGHG� ����
SDWLHQWV�VFKHGXOHG�IRU�7+$��ZLWK����
UDQGRPL]HG�WR�UHFHLYH�HWRULFR[LE�����
PJ�GD\�� DQG� ��� WR� UHFHLYH�
GLFORIHQDF�� ��PJ�GD\� IRU� QLQH� GD\V�
SRVW-VXUJHU\�� 'XULQJ� WKLV� WLPH�� RQO\�
RSLRLGV� DQG� DFHWDPLQRSKHQ� ZHUH�
SHUPLWWHG� IRU� SDLQ� FRQWURO�� 7KH�
SDWLHQWV� ZHUH� HYDOXDWHG� DW� VL[�
PRQWKV� SRVW-VXUJHU\�� ZLWK�
UDGLRJUDSKV�RI�WKH�SHOYLV�REWDLQHG�WR�
HYDOXDWH�IRU�+2� 
(LJKW\-QLQH� SDWLHQWV� ZHUH�

H[DPLQHG� DW� VL[� PRQWKV�� ZLWK� +2�
IRXQG�LQ�������LQ�WKH�',&�JURXS�DQG�
������ LQ� WKH�(72�JURXS� �S ��������
:KLOH� RQO\�%URRNHU� JUDGHV���DQG���

+2� ZHUH� IRXQG�� WKHUH� ZDV� D�
VLJQLILFDQW� QHJDWLYH� FRUUHODWLRQ�
EHWZHHQ� RVVLILFDWLRQ� DQG� KLS�
DEGXFWLRQ�DQG�LQWHUQDO�URWDWLRQ��7ZR�
SDWLHQWV� RI� HDFK� JURXS� FRPSODLQHG�
RI� QDXVHD�� DQG� RQH� SDWLHQW� RI� WKH�
(72� JURXS� H[SHULHQFHG� HOHYDWHG�
EORRG�SUHVVXUH� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� XQGHUJRLQJ� WRWDO� KLS�
DUWKURSODVW\� IRXQG� WKDW� KHWHURWRSLF�
RVVLILFDWLRQ� SURSK\OD[LV� ZLWK�
HWRULFR[LE� D� &R[� ,,� EORFNHU� DQG�
GLFORIHQDF�ZHUH�HTXDOO\�HIIHFWLYH� 

  
:LQNOHU�� 6��� HW� DO�� &RPSDUDWLYH�
&OLQLFDO� 6WXG\� RI� WKH� 3URSK\OD[LV� RI�
+HWHURWRSLF�2VVLILFDWLRQV�DIWHU�7RWDO�
+LS�$UWKURSODVW\�8VLQJ�(WRULFR[LE�RU�
'LFORIHQDF�� ,QWHUQ� 2UWKR�� � ������
$SULO������������-���� 
  

25$/�&2175$&(37,9(6� 
$1'�$17(5,25�&58&,$7(�

/,*$0(17�,1-85< 

  
,Q� D� QXPEHU� RI� VSRUWV�� ZRPHQ�

KDYH� KLJKHU� LQMXU\� UDWHV� RI� WKH�
DQWHULRU� FUXFLDWH� OLJDPHQW� �$&/��
WKDQ�GR�PHQ��6RPH�KDYH�SRVWXODWHG�
WKDW� HVWURJHQ� PD\� SUHGLVSRVH�
ZRPHQ� WR� $&/� LQMXULHV�� $V�
SURJHVWLQV��WKH�DFWLYH�FRPSRXQGV�LQ�
RUDO� FRQWUDFHSWLYHV� �2&V��� GLVUXSW�
WKH� QRUPDO� PHQVWUXDO� F\FOH��
VXSSUHVVLQJ� HVWURJHQ� OHYHOV�� WKLV�
VWXG\� DVVHVVHG�ZKHWKHU� WKH� XVH� RI�
RUDO� FRQWUDFHSWLYHV� PD\� EH�
SURWHFWLYH�DJDLQVW�$&/�LQMXU\� 
7KLV� FDVH� FRQWUROOHG� VWXG\� PLQHG�

LQIRUPDWLRQ� IURP� DQ� LQVXUDQFH�
GDWDEDVH� FROOHFWHG� IURP� �����
WKURXJK� ����� FRQFHUQLQJ� ZRPHQ�
DJHV���� WR���� \HDUV�� 6XEMHFWV�ZKR�
XQGHUZHQW�$&/�UHFRQVWUXFWLRQ�ZHUH�
FRPSDUHG� WR� WKUHH� PDWFKHG�
FRQWUROV�� &DVHV� KDG� � DW� OHDVW� ���
GD\V� RI� 2&� XVH�� ZLWK� $&/� LQMXULHV�
FRPSDUHG� EHWZHHQ� WKRVH� ZKR� GLG�
DQG� WKRVH� ZKR� GLG� QRW� XVH� RUDO�
FRQWUDFHSWLYHV� 
2I� WKH� ����� PLOOLRQ� ZRPHQ�

HQUROOHG� LQ� WKH� GDWDEDVH�� �������
XQGHUZHQW�$&/� UHFRQVWUXFWLRQ�� 7KH�
DJH� JURXS� ��� WR� ��� \HDUV� KDG� WKH�
KLJKHVW� LQFLGHQFH� RI� $&/�
UHFRQVWUXFWLRQ� 2I� WKRVH� ZKR�
XQGHUZHQW� $&/� UHFRQVWUXFWLRQ�
������� ZHUH� XVHUV� RI� 2&V��
FRPSDUHG� ZLWK� ������� DPRQJ�
FRQWUROV� �S���������� ,PSRUWDQWO\�
KRZHYHU�� WKRVH�ZLWK�$&/� LQMXU\�KDG�
VLJQLILFDQWO\� KLJKHU� SHUFHQWDJHV� RI�
HQUROOHHV� ODEHOHG� DV� KLJK� ULVN��

UHFHLYLQJ� VWHURLG� LQMHFWLRQV��
SUHVFULEHG� LQKDOHG� RU� RUDO� VWHURLGV�
RU� DQWLELRWLFV� DQG� GLDJQRVHG� ZLWK�
DVWKPD�� 2YHUDOO� WKH� DGMXVWHG� RGGV�
UDWLR� GLG� QRW� GLIIHU� VLJQLILFDQWO\�
EHWZHHQ�JURXSV��+RZHYHU��LQ�WKH����
WR� ��� \HDU� DJH� UDQJH�� VXEMHFWV�
XQGHUJRLQJ� $&/� UHSDLU� ZHUH� ����
OHVV�OLNHO\�WR�XVH�RUDO�FRQWUDFHSWLYHV�
WKDQ� ZHUH� PDWFKHG� FRQWUROV�
�S��������� 
&RQFOXVLRQ�� 7KLV� SRSXODWLRQ�

EDVHG�VWXG\�IRXQG�WKDW�ZRPHQ����WR�
��� \HDUV� RI� DJH� ZKR� XVHG� RUDO�
FRQWUDFHSWLYHV� XQGHUZHQW� ����
IHZHU� $&/� UHFRQVWUXFWLRQV� WKDQ� GLG�
PDWFKHG�QRQ-XVHUV� 

  
*UD\�� $��� HW� DO�� (IIHFWV� RI� 2UDO�
&RQWUDFHSWLYH� 8VH� RQ� $QWHULRU�
&UXFLDWH /LJDPHQW� ,QMXU\�
(SLGHPLRORJ\��0HG�6FL�6SRUWV�([HU��
ϮϬϭϲ͕��Ɖƌŝů͖�ϰϴ;ϰͿ͗�ϲϰϴ-ϲϱϰ͘ 

*$,7�75$,1,1*�$7�6.,//('�
1856,1*�)$&,/,7,(6�$)7(5�
727$/�-2,17�$57+523/$67< 

  
:LWK� DQ� DJLQJ� SRSXODWLRQ�� WKH�

GHPDQG� IRU� MRLQW� DUWKURSODVWLHV� KDV�
UHVXOWHG�LQ�D�VXUJH�LQ�WKH�QXPEHU�RI�
MRLQW� UHSODFHPHQWV� SHUIRUPHG�
DQQXDOO\�� 1XPHURXV� VWXGLHV� KDYH�
VXJJHVWHG� WKH� QHHG� IRU� HDUO\�� UDSLG�
DQG� FRQWLQXRXV� PRELOL]DWLRQ� ZLWK�
ZHLJKW� EHDULQJ� DIWHU� VXUJHU\� WR�
HQVXUH� DQ� RSWLPDO� RXWFRPH�� 7KLV�
VWXG\� H[DPLQHG� WKH� DPEXODWRU\�
SURILFLHQF\�RI�SDWLHQWV�GLVFKDUJHG�WR�
D�VNLOOHG�QXUVLQJ�IDFLOLW\��61)�� 
7KLV� UHWURVSHFWLYH� VWXG\� LQFOXGHG�

SDWLHQWV� XQGHUJRLQJ� WRWDO� MRLQW�
DUWKURSODVW\� EHWZHHQ� 1RYHPEHU� RI�
����� DQG� -XO\� RI� ������ 5HFRUGV��
ZHUH� UHYLHZHG� RI� WKRVH� GLVFKDUJHG�
WR� D� 61)�� ZLWK� H[WUDFWHG� GDWD�
LQFOXGLQJ� GDLO\� YLVXDO� DQDORJ� VFDOH�
SDLQ� VFRUHV�� GLVWDQFHV� DPEXODWHG��
ZHLJKW� EHDULQJ� VWDWXV� DW� GLVFKDUJH�
DQG�WRWDO�OHQJWK�RI�KRVSLWDO�VWD\� 
'DWD� FRQFHUQLQJ� ��� SDWLHQWV� IURP�

��� VLWHV� ZHUH� LQFOXGHG� LQ� WKH� ILQDO�
DQDO\VLV�� 7KH� DYHUDJH� OHQJWK� � RI�
DFXWH� KRVSLWDOL]DWLRQ� IRU� WKHVH�
SDWLHQWV� ZDV� ���� GD\V� DQG� WKDW� IRU�
61)� VWD\� ZDV� ����� GD\V�� 2I� WKH�
SDWLHQWV� VWXGLHG�� ������ EHJDQ� JDLW�
WUDLQLQJ�RQ�WKH�GD\�RI�DFXWH�KRVSLWDO�
GLVFKDUJH��ZLWK�������EHJLQQLQJ�RQ�
GD\� RQH� DQG� ����� RQ� GD\� � WZR��
'XULQJ� WKH� ILUVW� IRXU� GD\V� RI� 61)�
DGPLVVLRQ������RI� WKH�SDWLHQWV�KDG�
D� VLQJOH� SK\VLFDO� WKHUDS\� VHVVLRQ��
������KDG�WZR�VHVVLRQV��������KDG�
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WKUHH� VHVVLRQV� DQG� ����� KDG� IRXU�
VHVVLRQV��7KRVH�ZKR�ZDONHG�RQ�WKH�
GD\� RI� DGPLVVLRQ� �GD\� ]HUR�� RU� WKH�
GD\� DIWHU� DGPLVVLRQ� �GD\� RQH��
H[SHULHQFHG� D� VLJQLILFDQW� GHFOLQH� LQ�
GLVWDQFH� DPEXODWHG� ����� DQG� ����
UHVSHFWLYHO\�� FRPSDUHG� WR� WKH� ODVW�
DFXWH� KRVSLWDO� SK\VLFDO� WKHUDS\�
VHVVLRQ� �S������� IRU� ERWK�
FRPSDULVRQV�� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV�ZLWK�WRWDO�MRLQW�DUWKURSODVWLHV�
GLVFKDUJHG� WR� VNLOOHG� QXUVLQJ�
IDFLOLWLHV� IRXQG� D� VLJQLILFDQW� GHFOLQH�
LQ�DPEXODWLRQ�GLVWDQFH�RQ�WKH�GD\�RI�
DGPLVVLRQ�DQG�WKH�GD\�DIWHU��UHODWLYH�
WR� WKH� ODVW� GD\� RI� DFXWH�
KRVSLWDOL]DWLRQ�� 

  
+DJKYHUGLDQ��%���HW�DO��*DLW�7UDLQLQJ�
LQ� 3DWLHQWV� GLVFKDUJHG� WR� D� 6NLOOHG�
1XUVLQJ�)DFLOLW\�IROORZLQJ�7RWDO�-RLQW�
$UWKURSODVW\�� *HULDWULF� 2UWKR� 6XUJ�
5HKDE��������0DUFK����������-��� 

 21(-<($5�)2//2:-83�2)�
5$',$/�1(59(�3$/6< 

  
+XPHUDO� VKDIW� IUDFWXUHV� DUH� RIWHQ�

DVVRFLDWHG� ZLWK� UDGLDO� QHUYH� SDOV\��
UHSUHVHQWLQJ� WKH� PRVW� FRPPRQ�
WUDXPDWLF� QHUYH� LQMXU\�� 7KLV� VWXG\�
DVVHVVHG� WKH� UHFRYHU\� WLPH� DQG�
FOLQLFDO� RXWFRPH� RI� SDWLHQWV� ZLWK�
SULPDU\� RU� VHFRQGDU\� UDGLDO� QHUYH�
SDOV\�DIWHU�KXPRUDO�VKDIW�IUDFWXUH� 
7KLV� UHWURVSHFWLYH� DQDO\VLV� RI�

SURVSHFWLYHO\� FROOHFWHG� GDWD�
LQFOXGHG� DOO� SDWLHQWV� WUHDWHG� DW� D�
OHYHO� ,� 7UDXPD� &HQWHU� ZLWK� D�
KXPHUDO� IUDFWXUH� ZLWK� FRQFXUUHQW�
UDGLDO� QHUYH� SDOV\�� 'DWD� ZHUH�
UHYLHZHG� WR� GHWHUPLQH� SULPDU\�
YHUVXV� VHFRQGDU\� LQMXULHV�� ZLWK�
SDWLHQWV� IROORZHG� IRU� RQH� \HDU� IRU�
FOLQLFDO� RXWFRPH�� 1HUYH� FRQGXFWLRQ�
VWXGLHV� ZHUH� URXWLQHO\� SHUIRUPHG�
WZR� ZHHNV� IROORZLQJ� WKH� RQVHW� RI�
UDGLDO� QHUYH� SDOV\�� DQG� DJDLQ� DIWHU�
IRXU� PRQWKV� LQ� FDVHV� RI� GHOD\HG�
UHFRYHU\�� )XQFWLRQDO� DVVHVVPHQW�
ZDV�SHUIRUPHG�DW�DOO�IROORZ-XS�YLVLWV� 
2I� WKH� SDWLHQWV�� ��� VXVWDLQHG� D�

KLJK-HQHUJ\� WUDXPD� DQG� ��� D� ORZ�
HQHUJ\� WUDXPD�� OHDGLQJ� WR� KXPHUDO�
VKDIW� IUDFWXUHV��$PRQJ�WKRVH�ZLWK�D�
SULPDU\� UDGLDO� QHUYH� LQMXU\� �JURXS�
$��� ��� ZHUH� WUHDWHG� ZLWK� RSHQ�
UHGXFWLRQ� LQWHUQDO� IL[DWLRQ�� ZLWK� ���
XQGHUJRLQJ� D� VLPLODU� SURFHGXUH�
DPRQJ� WKRVH� ZLWK� D� VHFRQGDU\�
QHUYH� LQMXU\� �JURXS� %��� 7KH� WLPH� WR�
RQVHW�RI�UHFRYHU\�RI�WKH�UDGLDO�QHUYH�
SDOV\� ZDV� ����� ZHHNV�� ,Q� ���
SDWLHQWV����������IXOO�PRWRU�UHFRYHU\�

�0��� ZDV� DFKLHYHG� DIWHU� �����
ZHHNV�� ,Q� VL[� SDWLHQWV�� IXOO� UHFRYHU\�
�0���ZDV�DFKLHYHG�ZLWKLQ����ZHHNV��
$W� ILQDO� IROORZ-XS�� ���� FRXOG�
PDQDJH� DFWLYLWLHV� RI� GDLO\� OLYLQJ�
ZLWKRXW� GLIILFXOW\�� ZKLOH� ������
VKRZHG� PLOG� WR� PRGHUDWH�
LPSDLUPHQW� RI� PRWRU� IXQFWLRQ�� DQG�
����� VXIIHUHG� IURP� VHYHUH�
IXQFWLRQDO�LPSDLUPHQW� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� KXPHUDO� IUDFWXUHV�
UHVXOWLQJ� LQ� UDGLDO� QHUYH� LQMXULHV�
IRXQG� WKDW� IXOO� UHFRYHU\� RFFXUUHG� LQ�
������DW�DQ�DYHUDJH�RI������ZHHNV��
0LOG� WR� VHYHUH� LPSDLUPHQW� ZDV�
QRWHG�LQ�RYHU�����DW�ILQDO�IROORZ-XS� 

  
/DQJ��1��� HW�DO��5HWURVSHFWLYH�&DVH�
6HULHV� ZLWK� 2QH-<HDU� )ROORZ-8S�
DIWHU�5DGLDO�1HUYH�3DOV\�$VVRFLDWHG�
ZLWK� +XPHUDO� )UDFWXUHV��
,QWHUQDWLRQDO�2UWKR��'2,�����������
V������-���-����-� 

/$0,1(&720<�:,7+�25�
:,7+287�)86,21�)25�
6321'</2/,67+(6,6 

  
6SLQDO� IXVLRQV� DUH� LQFUHDVLQJO\�

FRPPRQ� LQ� WKH� 8QLWHG� 6WDWHV��
UHSUHVHQWLQJ� WKH� KLJKHVW� DJJUHJDWH�
KRVSLWDO� FRVW� RI� DQ\� VXUJLFDO�
SURFHGXUH��7KLV�VWXG\�FRPSDUHG�WKH�
HIIHFWLYHQHVV� RI� ODPLQHFWRP\� DORQH�
YHUVXV� D� FRPELQDWLRQ� RI�
ODPLQHFWRP\� DQG� OXPEDU� VSLQDO�
IXVLRQ� 
7KLV� UDQGRPL]HG�� FRQWUROOHG� WULDO�

LQFOXGHG� SDWLHQWV� ZLWK� VWDEOH�
GHJHQHUDWLYH� VSRQG\OROLVWKHVLV��7KH�
SDUWLFLSDQWV� ZHUH� UDQGRPO\�
DVVLJQHG� WR� XQGHUJR� HLWKHU�
GHFRPSUHVVLYH� ODPLQHFWRP\� RU�
ODPLQHFWRP\� ZLWK� SRVWHURODWHUDO�
IXVLRQ�� DW� WKH� VLQJOH� OHYHO� RI� WKH�
VSRQG\OROLVWKHVLV�� 7KH� SULPDU\�
RXWFRPH� PHDVXUH� ZDV� WKH� FKDQJH�
LQ� WKH� 6)-��� SK\VLFDO� FRPSRQHQW�
VXPPDU\� VFRUH� DW� WZR� \HDUV�� 7KH�
VHFRQGDU\� RXWFRPH� PHDVXUH� ZDV�
WKH� FKDQJH� LQ� WKH� GLVHDVH� VSHFLILF�
2VZHVWU\� GLVDELOLW\� LQGH[� �2',��
VFRUH� 
6XEMHFWV� ZHUH� ��� SDWLHQWV� ZLWK� D�

PHDQ�DJH�RI����\HDUV��$W�WZR�\HDUV�
SRVW-VXUJHU\��WKH�IXVLRQ�JURXS�KDG�D�
VLJQLILFDQWO\� JUHDWHU� LQFUHDVH� LQ� WKH�
6)-��� SK\VLFDO-FRPSRQHQW�
VXPPDU\�VFRUH�WKDQ�GLG�WKRVH�LQ�WKH�
GHFRPSUHVVLRQ� DORQH� JURXS� ������
SRLQWV� YHUVXV� ���� SRLQWV��� 7KH�
PDJQLWXGH� RI� WKH� GLIIHUHQFH� LQ�
WUHDWPHQW�HIIHFW�ZDV�VXVWDLQHG�RYHU�
IRXU� \HDUV� DIWHU� VXUJHU\� �S �������

7KH�IXVLRQ�JURXS�KDG�D�ORZHU�UDWH�RI�
UHRSHUDWLRQ�RYHU�IRXU�\HDUV�WKDQ�GLG�
WKH� GHFRPSUHVVLRQ� JURXS� �S �������
'LVDELOLW\� UHODWHG� ORZ� EDFN� SDLQ�
VFRUHV�� DV� PHDVXUHG� E\� WKH� 2',��
GLG� QRW� GLIIHU� VLJQLILFDQWO\� DW� \HDUV�
WZR��WKUHH�DQG�IRXU� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� XQGHUJRLQJ� OXPEDU�
ODPLQHFWRP\�IRXQG�WKDW� WKH�DGGLWLRQ�
RI� SRVWHURODWHUDO� IXVLRQ� ZDV�
DVVRFLDWHG� ZLWK� D� VOLJKWO\� JUHDWHU�
FOLQLFDOO\�PHDQLQJIXO�LPSURYHPHQW�LQ�
SK\VLFDO�KHDOWK-UHODWHG�TXDOLW\�RI�OLIH��
DV�PHDVXUHG�DW� WZR�� WKUHH�DQG� IRXU�
\HDUV�SRVW-VXUJHU\� 

  
*KRJDZDOD�� =��� HW� DO�� /DPLQHFWRP\�
SOXV� )XVLRQ� YHUVXV� /DPLQHFWRP\�
$ORQH�IRU�/XPEDU�6SRQG\OROLVWKHVLV��
1� (QJ� -� 0HG�� ������ $SULO� ����
��������-����� 

  
  3+<6,&$/�$&7,9,7<�$1'�

6<037206�$)7(5�
&21&866,21 

  
:KLOH� VRPH� KDYH� DUJXHG� WKDW��

DFXWHO\� DIWHU� D� FRQFXVVLRQ��
XQUHVWULFWHG�SK\VLFDO�DFWLYLW\�PD\�EH�
GHWULPHQWDO� WR� UHFRYHU\�� IHZ�VWXGLHV�
KDYH� SURVSHFWLYHO\� DVVHVVHG� WKH�
HIIHFW� RI� EHKDYLRU� � RQ� � SDWLHQW�
RXWFRPH� �7KLV� VWXG\� ZDV� GHVLJQHG�
WR�EHWWHU�XQGHUVWDQG�WKH�DVVRFLDWLRQ�
EHWZHHQ� SK\VLFDO� DFWLYLW\� DQG�
V\PSWRP� UHFRYHU\� DIWHU� DQ� DFXWH�
HSLVRGH�RI�FRQFXVVLRQ 
7KLV�SURVSHFWLYH�VWXG\�LQFOXGHG�DOO�

SDWLHQWV� GLDJQRVHG� ZLWK� D�
FRQFXVVLRQ� VHHQ� LQ� D� VSRUWV�
PHGLFLQH� FOLQLF� EHWZHHQ�2FWREHU� RI�
����� DQG� -XO\� RI� ������ 3DWLHQWV�
ZHUH� DVVHVVHG� E\� SK\VLFDO�
H[DPLQDWLRQV�� ZLWK� V\PSWRPV�
GHWHUPLQHG� XVLQJ� WKH� 3RVW-�
&RQFXVVLRQ� 6\PSWRP� 6FDOH�
�3&66��� D� ��-V\PSWRP� LQYHQWRU\��
'XULQJ�WKH� LQLWLDO�FOLQLF�YLVLW��SDWLHQWV�
ZHUH� DVNHG� ZKHWKHU� WKH\� KDG�
FRQWLQXHG� WKHLU� UHJXODU� H[HUFLVH�
IURP�WKH�WLPH�RI� LQMXU\��$W�IROORZ-XS��
WKH� SDUWLFLSDQWV� GHVFULEHG� WKHLU�
DYHUDJH� OHYHOV� RI� SK\VLFDO� DQG�
FRJQLWLYH�DFWLYLW\� VLQFH� WKH�SUHYLRXV�
FOLQLF�YLVLW� 
$� WRWDO� RI� ���� SDWLHQWV� ZHUH�

LQFOXGHG� LQ� WKLV� VWXG\�� 7KH� PHDQ�
WLPH� WR� SUHVHQWDWLRQ� DIWHU� WKH� LQMXU\�
ZDV�����GD\V��2I� WKRVH� UHSRUWLQJ�D�
UHVROXWLRQ� RI� V\PSWRPV�� WKH� PHDQ�
V\PSWRP� GXUDWLRQ� ZDV� ����� GD\V��
:KLOH� WKH� LQLWLDO� 3&66� VFRUHV� DQG�
IHPDOH� JHQGHU� ZHUH� LQGHSHQGHQWO\�
DVVRFLDWHG� ZLWK� V\PSWRP� GXUDWLRQ��



3DJH�� �����������������0D\�������� 9ROXPH����1XPEHU�� 

 

 

SK\VLFDO�DFWLYLW\�DIWHU�LQMXU\�ZDV�QRW��
)RU� WKRVH� DJHV� ��� WR� ��� \HDUV��
KLJKHU� OHYHOV� RI� SK\VLFDO� DFWLYLW\�
DIWHU� LQMXU\� ZHUH� DVVRFLDWHG� ZLWK� D�
VKRUWHU�GXUDWLRQ�RI�V\PSWRPV� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH�

VWXG\� IRXQG� WKDW� SK\VLFDO� DFWLYLW\�
DIWHU�D�FRQFXVVLRQ�LV�QRW�DVVRFLDWHG�
ZLWK�V\PSWRP�GXUDWLRQ� 

  
+RZHOO�� '��� HW� DO�� 3K\VLFDO� $FWLYLW\�
/HYHO� DQG� 6\PSWRP� 'XUDWLRQ� $UH�
1RW� $VVRFLDWHG� DIWHU� &RQFXVVLRQ��
$P� -� 6SRUWV�0HG�� ������$SULO����
���������-����� 

  

0(7$%2/,&�6<1'520(�$1'�
0,/'�&2*1,7,9(�,03$,50(17 

  
7KH�0HWDEROLF�V\QGURPH��0HW6��LV�

D� FOXVWHU� RI� FDUGLRYDVFXODU� ULVN�
IDFWRUV� WKDW� DUH� NQRZQ� WR� EH�
DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�
FDUGLRYDVFXODU� GLVHDVH� DQG� VWURNH��
7KLV�VWXG\� UHYLHZHG� WKH�DVVRFLDWLRQ�
EHWZHHQ� WKH� 0HW6� DQG� PLOG�
FRJQLWLYH� LPSDLUPHQW� �0&,�� DQG� LWV�
SURJUHVVLRQ�WR�GHPHQWLD� 
7KLV� SRSXODWLRQ� EDVHG� VWXG\�

LQFOXGHG�VXEMHFWV����\HDUV�RI�DJH�RU�
ROGHU� OLYLQJ� LQ�RQH�RI� ILYH�GLVWULFWV� LQ�
VRXWKHDVW� 6LQJDSRUH�� %DVHOLQH�
DVVHVVPHQWV� ZHUH� FRQGXFWHG� IURP�
�����WR�������ZLWK�IROORZ-XSV 
FRQGXFWHG� LQ� ����� WR� ����� DQG�

�����WR�������6XEMHFWV�KDG�QR�0&,�
RU�GHPHQWLD�DW�EDVHOLQH��$OO�VXEMHFWV�
XQGHUZHQW� GHWDLOHG�� VWUXFWXUHG�
LQWHUYLHZV�� FOLQLFDO� HYDOXDWLRQV��
EORRG� VDPSOLQJ�QHXURSV\FKRORJLFDO�
HYDOXDWLRQ� DQG� SHUIRUPDQFH-EDVHG�
WHVWV�� &RYDULDWHV� LQFOXGHG� DJH��
JHQGHU�� HGXFDWLRQ�� $32(-İ��
JHQRW\SH�� VPRNLQJ� KLVWRU\� DQG�
OHYHOV� RI� SK\VLFDO�� VRFLDO� DQG� RWKHU�
SURGXFWLYH� DFWLYLWLHV�� $W� WKUHH-\HDU�
IROORZ-XS��DPRQJ�WKH������VXEMHFWV��
WKHUH�ZHUH� VLJQLILFDQWO\�PRUH� FDVHV�
RI� LQFLGHQW� 0&,� DPRQJ� WKRVH� ZLWK�
0HW6� �������� WKDQ� DPRQJ� WKRVH�
ZLWKRXW� >����� �S�������@�� $�
VLJQLILFDQW�LQFUHDVHG�ULVN�RI�0&,�ZDV�
DVVRFLDWHG� ZLWK� 0HW6�� DV� ZHOO� DV�
GLDEHWHV� PHOOLWXV�� FHQWUDO� REHVLW\��
G\VOLSLGHPLD�� DQG� WKUHH� RU� PRUH�
FRPSRQHQW� FDUGLRYDVFXODU� ULVN�
IDFWRUV��EXW�QRW�K\SHUWHQVLRQ�� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

FRJQLWLYHO\�QRUPDO�SHUVRQV����\HDUV�
RI� DJH� RU� ROGHU� IRXQG� WKDW� WKH�
PHWDEROLF� V\QGURPH�� GLDEHWHV�
PHOOLWXV�� FHQWUDO� REHVLW\��
G\VOLSLGHPLD� DQG� WKH� SUHVHQFH� RI�
WKUHH� RU� PRUH� FDUGLRYDVFXODU� ULVN�

IDFWRUV�DUH�DVVRFLDWHG�ZLWK�D�KLJKHU�
ULVN� RI� GHYHORSLQJ� PLOG� FRJQLWLYH�
LPSDLUPHQW�DQG�GHPHQWLD� 

  
1*�� 7��� HW� DO�� 0HWDEROLF� 6\QGURPH�
DQG� WKH� 5LVN� RI� 0LOG� &RJQLWLYH�
,PSDLUPHQW� DQG� 3URJUHVVLRQ� WR�
'HPHQWLD�� )ROORZ-8S� RI� WKH�
6LQJDSRUH� /RQJLWXGLQDO� $JHLQJ�
&RKRUW�� -$0$� 1HXURO�� ������ $SULO��
����������-���� 
  

.1((�5(3/$&(0(17�
5(9,6,21�$1'�%2'<�0$66�

,1'(; 
  
2EHVLW\�KDV�EHHQ�UHFRJQL]HG�DV�D�

PDLQ� ULVN� IDFWRU� IRU� RVWHRDUWKULWLV�
�2$��� ZLWK� VRPH� OLWHUDWXUH�
VXJJHVWLQJ� WKDW�REHVH�SDWLHQWV�PD\�
KDYH� SRRUHU� RXWFRPHV�� 7KLV� VWXG\�
ZDV� GHVLJQHG� WR� LGHQWLI\� D� ERG\�
PDVV�LQGH[��%0,��FXWRII�YDOXH�DERYH�
ZKLFK� WKH� UHYLVLRQ� UDWH� DIWHU� WRWDO�
NQHH�DUWKURSODVW\��7.$��LQFUHDVHV� 
7KLV�SURVSHFWLYH�VWXG\�LQYROYHG�DOO�

SDWLHQWV� XQGHUJRLQJ� 7.$� DW� RQH�
LQVWLWXWLRQ� EHJLQQLQJ� LQ� ������
,QIRUPDWLRQ� FRQFHUQLQJ� EDVHOLQH�
FKDUDFWHULVWLFV� DQG� VXUJLFDO�
LQWHUYHQWLRQ� ZDV� GRFXPHQWHG�� DV�
ZDV� LQIRUPDWLRQ� FRQFHUQLQJ�
FRPRUELGLWLHV� DQG� PDMRU�
FRPSOLFDWLRQV�� 7KH� %0,� DW� WKH� WLPH�
RI� VXUJHU\� ZDV� UHFRUGHG� DQG�
FODVVLILHG� LQWR�RQH�RI�ILYH�FDWHJRULHV�
DFFRUGLQJ� WR� WKH� :RUOG� +HDOWK�
2UJDQL]DWLRQ¶V�FODVVLILFDWLRQ�V\VWHP��
7KH� SULPDU\� RXWFRPH� YDULDEOH� ZDV�
DOO-FDXVH�UHYLVLRQ�DIWHU�7.$� 
'DWD� ZHUH� LQFOXGHG� IURP� ������

SULPDU\�7.$V�LQ�������SDWLHQWV��7KH�
PHDQ� DJH� ZDV� ��� \HDUV�� ZLWK� D�
PHDQ� IROORZ-XS� GXUDWLRQ� RI� ���
PRQWKV��5HYLVLRQ�UDWHV�GLG�QRW�GLIIHU�
EHWZHHQ� WKRVH� ZKR� ZHUH� QRUPDO�
ZHLJKW������FDVHV�SHU�������SHUVRQ-
\HDUV��� RYHUZHLJKW� ����� FDVHV� SHU�
������SHUVRQ-\HDUV���RU�REHVH�FODVV�
,� ����� FDVHV� SHU� ������ SHUVRQ-
\HDUV��� EXW� LQFUHDVHG� WR� ���� FDVHV�
SHU� ������ SHUVRQ-\HDUV� � LQ� � REHVH��
FODVV� � ,,� � DQG� ���� � � FDVHV� � � SHU���
������SHUVRQ-\HDUV�DPRQJ� WKRVH� LQ�
REHVH�FODVV�,,,��7KH�DGMXVWHG�KD]DUG�
UDWLR�RI�WKRVH�ZLWK�D�%0,�RI���NJ�P��
RU�JUHDWHU�ZDV������DV�FRPSDUHG� WR�
WKRVH�ZLWK�D�OHVVHU�%0,��S �������� 
&RQFOXVLRQ��7KLV�VWXG\�RI�SDWLHQWV�

XQGHUJRLQJ� WRWDO� NQHH� DUWKURSODVW\�
IRXQG�WKDW��ZKLOH�UHYLVLRQ�UDWHV�PRUH�
WKDQ� GRXEOHG� DPRQJ� WKRVH� ZLWK� D�
%0,� RI� ��� NJ�P�RU� JUHDWHU�� WKRVH�
EHORZ� WKLV� FXWRII� KDG� VLPLODU� ULVN� RI�
UHSODFHPHQW� 

  

=LQJJ�� 0��� HW� DO�� ,QIOXHQFH� RI� %RG\�
0DVV�,QGH[�RQ�5HYLVLRQ�5DWHV�DIWHU�
3ULPDU\� 7RWDO� .QHH� $UWKURSODVW\��
,QWHUQ�2UWKR��������$SULO������������-
����� 

  
25$/�35('1,62/21(�)25�
7+(�75($70(17�2)�*287 

  
$FXWH�JRXW�IODUHV�DUH�RIWHQ�WUHDWHG�

ZLWK� QRQVWHURLGDO� DQWL-LQIODPPDWRU\�
WKH� HIILFDF\� DQG� VDIHW\� RI� RUDO�
SUHGQLVRORQH�� DV� FRPSDUHG� ZLWK�
LQGRPHWKDFLQ��LQ�SDWLHQWV�SUHVHQWLQJ�
WR� WKH� HPHUJHQF\� GHSDUWPHQW� ZLWK�
DFXWH�JRXW\�DWWDFNV� 
7KLV� PXOWLFHQWHU�� GRXEOH-EOLQG��

UDQGRPL]HG�� GRXEOH� GXPP\��
FRQWUROOHG�WULDO�LQFOXGHG�����SDWLHQWV�
SUHVHQWLQJ� WR� WKH� HPHUJHQF\�
GHSDUWPHQW�ZLWK�D�FOLQLFDO�GLDJQRVLV�
RI� DFXWH� JRXW� IODUH�� 6XEMHFWV� ZHUH�
UDQGRPL]HG� WR� UHFHLYH� HLWKHU�
SUHGQLVRORQH�� ��� PJ� D� GD\� IRU� ILYH�
GD\V�� SOXV� D� SODFHER�� RU� D� SODFHER�
SOXV�,QGRFLQ�DW����PJ��WKUHH�WLPHV�D�
GD\�IRU�WZR�GD\V��IROORZHG�E\����PJ�
WKUHH� WLPHV� D� GD\� IRU� WKUHH� GD\V��
7KH�SULPDU\�RXWFRPH�PHDVXUH�ZDV�
SDLQ�DW�UHVW�DQG�ZLWK�DFWLYLW\��XVLQJ�D�
YLVXDO� DQDORJXH� VFDOH�� PHDVXUHG�
WZR� KRXUV� DIWHU� HQWHULQJ� WKH�
HPHUJHQF\� GHSDUWPHQW�� DQG� WKHQ�
GDLO\�IRU����GD\V� 
,PSURYHPHQW� LQ� SDLQ� GXULQJ� WKH�

HPHUJHQF\� GHSDUWPHQW� SKDVH�� DQG�
GXULQJ� WKH� ��-GD\� IROORZ-XS�� ZDV�
VLPLODU�EHWZHHQ� WKH� WZR�JURXSV��1R�
PDMRU� DGYHUVH� HYHQWV� RFFXUUHG�
GXULQJ� WKH� VWXG\�� $� VLJQLILFDQWO\�
JUHDWHU� QXPEHU� RI� SDWLHQWV� LQ� WKH�
LQGRPHWKDFLQ� JURXS� KDG� PLQRU�
DGYHUVH� HYHQWV� GXULQJ� WKH�
HPHUJHQF\� GHSDUWPHQW� SKDVH�� DV�
FRPSDUHG� ZLWK� WKH� SUHGQLVRORQH�
JURXS��'XULQJ� WKH� ��-GD\� IROORZ-XS��
WKH� UDWH� RI� PLQRU� DGYHUVH� HYHQWV��
DSSUR[LPDWHO\� ����� ZDV�
FRPSDUDEOH�LQ�ERWK�JURXSV� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� DFXWH� JRXW\� DWWDFNV�
UHYHDOHG� WKDW� RUDO� SUHGQLVRORQH�DQG�
LQGRPHWKDFLQ� KDYH� VLPLODU� HIILFDF\�
IRU� WKH� WUHDWPHQW� RI� SDLQ�� DV�
PHDVXUHG� ERWK� DFXWHO\� DQG� DW� ��-
GD\�IROORZ-XS� 

  
5DLQHU�� 7��� HW� DO�� 2UDO� 3UHGQLVRORQH�
LQ� WKH� 7UHDWPHQW� RI� $FXWH� *RXW�� $�
3UDJPDWLF�� 0XOWLFHQWHUHG�� 'RXEOH-�
%OLQG��5DQGRPL]HG�7ULDO��$QQ� ,QWHUQ�
0HG�� ������ $SULO� ��� �������� ���-
����� 

  
 
 



 

3DJH�� �����������������0D\�������� ��������������9ROXPH����1XPEHU�� 

 

 

 
5(3($7('��%278/,180�72;,1�
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%RWXOLQXP� WR[LQ� W\SH� $� KDV� EHHQ�

XVHG� WR� LQKLELW� V\QDSWLF� H[RF\WRVLV��
UHGXFLQJ� PXVFOH� WRQH�� 6HYHUDO�
VWXGLHV�KDYH�GHPRQVWUDWHG� WKDW� WKLV�
WR[LQ� PD\� KDYH� DQDOJHVLF� DFWLYLW\��
LQGHSHQGHQW� RI� LWV� HIIHFW� RQ�PXVFOH�
WRQH�� 7KLV� VWXG\� DVVHVVHG� WKH�
HIILFDF\�RI�ERWXOLQXP� WR[LQ�$� IRU� WKH�
WUHDWPHQW� RI� SHULSKHUDO� QHXURSDWKLF�
SDLQ� 
7KLV� UDQGRPL]HG�� GRXEOH-EOLQG��

SODFHER� FRQWUROOHG�� SDUDOOHO� JURXS��
FOLQLFDO� WULDO� LQFOXGHG� SDWLHQWV� ZLWK�
QHXURSDWKLF� SDLQ� VFRUHV� RI� DW� OHDVW�
IRXU� RXW� RI� ����ZLWK�GDLO\� SDLQ� IRU� DW�
OHDVW� VL[� PRQWKV�� DWWULEXWDEOH� WR� D�
SHULSKHUDO� QHUYH� OHVLRQ�� 2QH� ZHHN�
DIWHU� EDVHOLQH� DVVHVVPHQW�� SDWLHQWV�
ZHUH� UDQGRPL]HG� WR� UHFHLYH� WZR��
VXEFXWDQHRXV� DGPLQLVWUDWLRQV� RI�
ERWXOLQXP�WR[LQ�$�XS�WR�����XQLWV�RU�
DQ� HTXDO� YROXPH� RI� SODFHER�� ���
ZHHNV� DSDUW�� 7KH� SULPDU\� RXWFRPH�
YDULDEOH� ZDV� WKH� FKDQJH� LQ� VHOI-�
UHSRUWHG� SDLQ� LQWHQVLW\� DIWHU� WZR�
VXFFHVVLYH�LQMHFWLRQV��RYHU�WKH�SULRU 
��� KRXUV�� XVLQJ� WKH� ��-SRLQW� %ULHI�

3DLQ� ,QYHQWRU\� �%3,��� $OO� VHFRQGDU\�
HQGSRLQWV�ZHUH�DVVHVVHG�DW�IRXU�����
DQG� ���ZHHNV�� LQFOXGLQJ� VDIHW\� DQG�
WROHUDELOLW\�DQG�WKHUDSHXWLF�JDLQ� 
2I� WKH� ��� DGXOWV� LQFOXGHG� LQ� WKH�

LQWHQW� WR� WUHDW� DQDO\VLV�� WKH� PHDQ�
SDLQ� LQWHQVLW\� ZDV� ���� DW� EDVHOLQH�
DQG�����DW�ZHHN����LQ�WKH�ERWXOLQXP�
WR[LQ�JURXS��DQG�����DW�EDVHOLQH�DQG�
����DW�ZHHN����LQ�WKH�SODFHER�JURXS�
�S����������7KH GLIIHUHQFH
 LQ� UHGXFWLRQ� LQ� SDLQ�
LQWHQVLW\� EHWZHHQ� WKH� JURXSV� ZDV�
VLJQLILFDQW� DIWHU� WKH� ILUVW
 DGPLQLVWUDWLRQ�� VWDUWLQJ�
IURP� ZHHN� RQH�� DQG� LQFUHDVHG�
EHWZHHQ� ZHHNV� ��� DQG� ���� 7KH�
SURSRUWLRQ� RI� WKRVH� ZKR� UHVSRQGHG�
ZLWK� DW� OHDVW� D� ���� UHGXFWLRQ� LQ�
SDLQ� DW� ZHHN����ZDV� JUHDWHU� LQ� WKH
 WUHDWPHQW� JURXS� �S ��������
7KLV�ZDV�QRW� WUXH� RI� WKH�SURSRUWLRQ�
ZKR�UHVSRQGHG�ZLWK� DW� OHDVW�D�����
UHGXFWLRQ�LQ�SDLQ��S ������ 
&RQFOXVLRQ�� 7KLV� VWXG\� � IRXQG�

WKDW� WZR� DGPLQLVWUDWLRQV� RI�
ERWXOLQXP� WR[LQ� $� UHVXOWHG� LQ� D�
VXVWDLQHG� DQDOJHVLF� HIIHFW� DJDLQVW�
SHULSKHUDO�QHXURSDWKLF�SDLQ� 

  
$WWDO��1���HW�DO��6DIHW\�DQG�(IILFDF\�RI�
5HSHDWHG� ,QMHFWLRQV� RI� %RWXOLQXP�
7R[LQ� $� LQ� 3HULSKHUDO� 1HXURSDWKLF�
3DLQ��%271(3���$�5DQGRPL]HG�� 

 
'RXEOH-%OLQG�� 3ODFHER-&RQWUROOHG�
7ULDO�� /DQFHW� 1HXURO�� ������ 0D\��
���������-���� 

 

5811,1*�,1-85,(6�:,7+�%$5(�
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$GYRFDWHV� RI� EDUHIRRW� UXQQLQJ�

�%5�� VXJJHVW� WKDW� WKLV� IRUP� LV�PRUH�
QDWXUDO�� DQG� PD\� UHGXFH� LQMXU\� DQG�
SURPRWH� IRRW� VWUHQJWK�� 2SSRQHQWV�
EHOLHYH� WKDW� WKH� ODFN�RI�FXVKLRQ�DQG�
VXSSRUW� PD\� OHDG� WR� DQ� LQFUHDVHG�
ULVN� RI� LQMXU\�� 7KLV� VWXG\� UHYLHZHG�
WKH� LQFLGHQFH� DQG� UDWH� RI� LQMXULHV��
FRPSDULQJ� %5� ZLWK� 6KRG� 5XQQLQJ�
�65�� 
5XQQHUV�ZHUH�VROLFLWHG�IURP�RQOLQH�

UXQQHUV� IDYRULQJ� UXQQLQJ� HLWKHU� %5�
RU� 65�� (DFK� SDUWLFLSDQW� SURYLGHG�
LQIRUPDWLRQ� UHJDUGLQJ� UXQQLQJ�
KLVWRU\�� PLOHDJH� KLVWRU\�� LQMXU\�
KLVWRU\� DQG� PRQWKO\� PLOHDJH�� ,QMXU\�
GDWD� ZHUH� UHFRUGHG� RYHU� RQH� \HDU��
ZLWK�DQ�HPSKDVLV�RQ� LQMXU\� ORFDWLRQ��
GLDJQRVLV�� PHGLFDO� DWWHQWLRQ�
UHFHLYHG�� IRRWZHDU�ZRUQ�DQG�DFWLYLW\�
GXULQJ�LQMXU\��7KH�UHODWLYH�QXPEHU�RI�
UXQQHUV� LQMXUHG� DQG� WKH� QXPEHU� RI�
LQMXULHV� UHSRUWHG� EHWZHHQ� WKH� WZR�
JURXSV�ZHUH�DQDO\]HG� 
$� WRWDO� RI� ���� UXQQHUV� ZHUH�

UHFUXLWHG�� LQFOXGLQJ� ���� LQ� WKH� 65�
JURXS� DQG� ���� LQ� WKH�%5�JURXS��2I�
DOO� WKH� PXVFXORVNHOHWDO� LQMXULHV�� WKH�
IRRW�ZDV�WKH�PRVW�FRPPRQO\�LQMXUHG�
ERG\� SDUW� LQ� ERWK� JURXSV�� 1R�
VLJQLILFDQW� GLIIHUHQFHV� ZHUH� VHHQ�
EHWZHHQ� WKH� WZR� JURXSV� LQ� WKH�
UHODWLYH�QXPEHU�RI� UXQQHUV� UHSRUWLQJ�
D� PXVFXORVNHOHWDO� LQMXU\�� :KHQ�
QRUPDOL]HG� IRU� PLOHDJH�� WKHUH� ZDV�
QR�GLIIHUHQFH�LQ�LQMXU\�UDWHV�EHWZHHQ�
WKH� JURXSV�� 7KH� 65� JURXS�
FRPSULVHG� ��� GLDJQRVHG� LQMXULHV� WR�
WKH� KLS� DQG� NQHH�� DV� FRPSDUHG� WR�
RQO\�ILYH�LQ�WKH�%5�JURXS��7KLV�WUHQG�
ZDV� UHYHUVHG� DPRQJ� ORZHU� OHJ�
LQMXULHV�� ZLWK� WKH� %5� JURXS�
VXVWDLQLQJ� ��� ORZHU� OHJ� LQMXULHV�� DV�
FRPSDUHG�WR����LQ�WKH�65�JURXS� 
&RQFOXVLRQ�� 7KLV� SURVSHFWLYH�
VWXG\�VXJJHVWV�WKDW�WKH�UDWH�RI�LQMXU\�
LV� VLPLODU� EHWZHHQ� WKRVH� ZKR� UXQ�
EDUHIRRW�DQG�WKRVH�ZKR�UXQ�ZHDULQJ�
VKRHV�� WKRXJK� WKH� ORFDWLRQ� RI� LQMXU\�
PD\�GLIIHU�� 
 
$OWPDQ�� $��� HW� DO�� 3URVSHFWLYH�
&RPSDULVRQ� RI� 5XQQLQJ� ,QMXULHV�
EHWZHHQ� 6KRG� DQG� %DUHIRRW�
5XQQHUV��%U� -� 6SRUWV� 0HG�� ������
$SULO������������-���� 
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5HFHQW� GDWD� KDYH� VKRZQ� WKDW�

SDWLHQWV�ZLWK�GHSUHVVLRQ�KDYH�ZRUVH�
RXWFRPHV� DIWHU� VWURNH�� DV� ZHOO� DV�
DIWHU� D� QXPEHU� RI� VXUJLFDO�
SURFHGXUHV�� 5HFHQW� RUWKRSHGLF�
OLWHUDWXUH� LV� GHILFLHQW� ZLWK� UHJDUG� WR�
RXWFRPHV�UHOHYDQW�WR�LQGLYLGXDOV�ZLWK�
SV\FKLDWULF� LOOQHVV�� 7KLV� VWXG\�
LQYHVWLJDWHG� WKH� SUHYDOHQFH��
PDQDJHPHQW� SDWWHUQV� DQG� VXUJLFDO�
RXWFRPHV�RI�SDWLHQWV�ZLWK�SV\FKLDWULF�
LOOQHVVHV�ZKR�VXVWDLQ�SRO\WUDXPD� 
'DWD� RI� SDWLHQWV� ZLWK� WUDXPD� IURP�

D� OHYHO-,� WUDXPD� FHQWHU� ZHUH�
UHYLHZHG��$OO�SUHVHQWHG�ZLWK�IHPRUDO�
RU� D[LDO� VNHOHWDO� IUDFWXUHV� EHWZHHQ�
2FWREHU� RI� ����� DQG� )HEUXDU\� RI�
������ 5HFRUGV� ZHUH� UHYLHZHG� WR�
LGHQWLI\� SV\FKLDWULF� GLVRUGHUV� WKDW�
ZHUH� HLWKHU� DOUHDG\� SDUW� RI� WKH�
UHFRUG�RU�ZHUH�HQWHUHG�DV�SDUW�RI�WKH�
WUDXPD� LQWDNH�� &RPSOLFDWLRQV� LQ� WKH�
SRVWRSHUDWLYH� SHULRG� ZHUH� WKHQ�
GHWHUPLQHG� DQG� FRPSDUHG� EHWZHHQ�
WKRVH� ZLWK� DQG� WKRVH� ZLWKRXW� D�
SV\FKLDWULF� GLDJQRVLV�LOOQHVV��
LQFOXGLQJ� ������ZLWK� D� GLDJQRVLV� RI
 GHSUHVVLRQ��,QGHSHQGHQW �
SUHGLFWRUV RI� SRVWRSHUDWLYH�
FRPSOLFDWLRQV� LQFOXGHG�PDOH�JHQGHU�
�25� ������� WKRVH� ZLWK� KLJKHU� LQMXU\�
VHYHULW\� VFRUHV� �25� ������� DQG�
SDWLHQWV� ZLWK� GHSUHVVLRQ� �25�
������2I� QRWH�� SDWLHQWV� WUHDWHG� RQ�
WKH�RUWKRSDHGLF�WUDXPD�VHUYLFH�ZHUH�
OHVV� OLNHO\� WR� KDYH� WKHLU� KRPH�
SV\FKLDWULF�PHGLFDWLRQV�UHVWDUWHG��DV�
FRPSDUHG� WR� WKRVH� RQ� WKH� JHQHUDO�
WUDXPD�VHUYLFH� 
&RQFOXVLRQ�� 7KLV� VWXG\� RI�

SDWLHQWV� ZLWK� RUWKRSHGLF� SRO\WUDXPD�
IRXQG� WKDW� SV\FKLDWULF� LOOQHVV� LV�
FRPPRQ� LQ� WKHVH� SDWLHQWV�� DQG� WKDW�
WKRVH�ZLWK�GHSUHVVLRQ�KDYH�D�KLJKHU�
OLNHOLKRRG� RI� SRVWRSHUDWLYH�
FRPSOLFDWLRQV� 

  
:HLQEHUJ�� '��� HW� DO�� 3V\FKLDWULF�
,OOQHVV� LV� &RPPRQ� DPRQJ� 3DWLHQWV�
ZLWK�2UWKRSDHGLF�3RO\WUDXPD�DQG� ,V�
/LQNHG�ZLWK�3RRU�2XWFRPHV��-� %RQH�
-RLQW� 6XUJ�� ������ 0DUFK� ��� ��-
$����-���� 

  
6,1*/(�,175$-$57,&8/$5�
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+LS� SDLQ� LV� UHSRUWHG� E\� ������ RI�

SHRSOH����\HDUV�RI�DJH�RU�ROGHU��7KH�
RSWLPDO� WUHDWPHQW� UHTXLUHV� D�



 

 

0XVFXORVNHOHWDO� LQ� 5HYLHZ� �06.��
LV� SURGXFHG� E\� SK\VLFLDQV�
VSHFLDOL]LQJ� LQ� PXVFXORVNHOHWDO� DQG�
QHXURORJLFDO� PHGLFLQH�� ZLWK� WKH�
FRRSHUDWLRQ� DQG� DVVLVWDQFH� RI�
(PRU\� 8QLYHUVLW\� 6FKRRO� RI�
0HGLFLQH�� �6XPPDULHV�DSSHDULQJ� LQ�
WKLV� SXEOLFDWLRQ� DUH� LQWHQGHG� DV� DQ�
DLG� LQ� UHYLHZLQJ� WKH� OLWHUDWXUH�
UHOHYDQW� WR� WKH� SUDFWLFH� RI� FOLQLFDO�
PXVFXORVNHOHWDO� PHGLFLQH�� � 7KH�
VXPPDULHV� DSSHDULQJ� LQ� WKLV�
SXEOLFDWLRQ�DUH�LQWHQGHG�DV�DQ�DLG�LQ�
UHYLHZLQJ� WKH� EURDG� EDVH� RI�
OLWHUDWXUH�UHOHYDQW�WR�WKLV�ILHOG������� 
7KHVH�VXPPDULHV�DUH�QRW�LQWHQGHG�

IRU� XVH� DV� WKH� VROH� EDVLV� IRU� FOLQLFDO�
WUHDWPHQW��RU�DV�D�VXEVWLWXWH�IRU�WKH�
UHDGLQJ�RI�WKH�RULJLQDO�UHVHDUFK��� 
06.� LV� DIILOLDWHG� ZLWK� WKH� :RUOG�

+HDOWK� 2UJDQL]DWLRQ� DQG� PXOWLSOH�
QDWLRQDO� PHGLFDO� VRFLHWLHV�
ZRUOGZLGH� 
���3ULYDWH�VXEVFULSWLRQV�DUH�DYDLODEOH�
E\�HPDLO�DW�PVNLQUHYLHZ#DRO�FRP 
RU�E\��SKRQH�DW����������-������ 
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3URGXFHG�E\�WKH�'HSDUWPHQW�RI� 
5HKDELOLWDWLRQ�0HGLFLQH��(PRU\�
8QLYHUVLW\�6FKRRO�RI�0HGLFLQH 

�ǆƉĂŶĚŝŶŐ�ƚŚĞ�ĨƌŽŶƟĞƌ�ŽĨ�ŵĞĚŝĐŝŶĞ�ŝŶ�ƌĞƐĞĂƌĐŚ͕�ƚĞĂĐŚŝŶŐ͕�ĂŶĚ�ƉĂƟĞŶƚ�ĐĂƌĞ 

 

��086&8/26.(/(7$/� 
,1�5(9,(: 

�� 
 

3URGXFHG�E\�WKH�'HSDUWPHQW�RI� 
5HKDELOLWDWLRQ�0HGLFLQH��(PRU\�
8QLYHUVLW\�6FKRRO�RI�0HGLFLQH 

� ǆƉĂŶĚ ŝŶŐ � ƚ ŚĞ � Ĩ ƌ ŽŶ ƚ ŝ Ğ ƌ � Ž Ĩ �ŵĞĚ ŝ Đ ŝ Ŷ Ğ � ŝ Ŷ � ƌ Ğ Ɛ ĞĂ ƌ ĐŚ ͕ � ƚ Ğ ĂĐŚ ŝŶ Ő ͕ � ĂŶĚ �Ɖ Ă ƚ ŝ ĞŶ ƚ � Đ Ă ƌ Ğ  

FRPELQDWLRQ� RI� QRQSKDUPDFRORJLF�
DQG�SKDUPDFRORJLF�PRGDOLWLHV��,QWUD-�
DUWLFXODU� K\DOXURQLF� DFLG� �+$��
LQMHFWLRQV� DUH� ZLGHO\� XVHG� DQG� DUH�
UHFRPPHQGHG� LQ�H[LVWLQJ�JXLGHOLQHV�
IRU� SDWLHQWV� ZLWK� NQHH� RVWHRDUWKULWLV�
�2$��� ZLWK� OHVV� HYLGHQFH� DYDLODEOH�
FRQFHUQLQJ� DUWKULWLV� RI� WKH� KLS�� 7KLV�
VWXG\� HYDOXDWHG� WKH� HIILFDF\� DQG�
VDIHW\� RI� LQWUD-DUWLFXODU� LQMHFWLRQV� RI�
D� VLQJOH� GRVH� RI� KLJK� PROHFXODU�
ZHLJKW�+$�IRU�SDWLHQWV�ZLWK�KLS�2$� 
6XEMHFWV� ZHUH� ���� SDWLHQWV� ZLWK�

KLS�2$�� ZLWK� DQ� DYHUDJH� DJH� RI� ���
\HDUV�� 7KH� SDWLHQWV� UHFHLYHG� D�
VLQJOH� LQMHFWLRQ� RI� ����� KLJK�
PROHFXODU� ZHLJKW� ������ N'D�� +$��
ZLWK� WKH� LQMHFWLRQV� SHUIRUPHG� XQGHU�
IOXRURVFRSLF�������JXLGDQFH� $OO�
SDUWLFLSDQWV� ZHUH� HYDOXDWHG� EHIRUH�
LQMHFWLRQV� DQG� DW� WKUHH�� VL[� DQG� ���
PRQWKV�� XVLQJ� WKH� PRGLILHG� EULHI�
SDLQ� LQYHQWRU\� �%3,��� WKH�+DUULV� +LS�
6FRUH� �++6�� DQG� D� YLVXDO� DQDORJ�
VFDOH��9$6��RI�SDLQ� 
3DLQ�� DV� PHDVXUHG� E\� WKH� %3,�

VHYHULW\� VFRUH�� LPSURYHG�
VLJQLILFDQWO\� EHWZHHQ� EDVHOLQH� DQG�
WKH� WKUHH� IROORZ-XS� YLVLWV� �S���������
&KDQJHV� LQ� SDLQ� EHWZHHQ� EDVHOLQH�
DQG� WKH� ILUVW� IROORZ-� XS� ZHUH�

VLJQLILFDQW� IRU� ZRUVW� SDLQ� �S �������
DQG�PHDQ�SDLQ� �S ��������&KDQJHV�
LQ� ZRUVW� SDLQ� UHPDLQHG� VWDEOH� IURP�
WKUHH� WR� ��� PRQWKV�� DOWKRXJK�
FKDQJHV� LQ� DYHUDJH� SDLQ�� VOLJKWHVW�
SDLQ� DQG� SDLQ� GXULQJ� WKH� YLVLW� ZHUH�
VLJQLILFDQWO\�LPSURYHG�DW�DOO�LQWHUYDOV��
6FRUHV� RQ� WKH� ++6� DQG� 9$6�
LPSURYHG� IURP� EDVHOLQH� WR� WKUHH�
PRQWKV� �S������� DQG� S���������
UHPDLQLQJ�VWDEOH�WKHUHDIWHU� 
&RQFOXVLRQ�� 7KLV� XQFRQWUROOHG�

VWXG\� RI� SDWLHQWV� ZLWK� KLS�
RVWHRDUWKULWLV� VXJJHVWV� WKDW� D�VLQJOH�
GRVH� RI� KLJK� PROHFXODU� ZHLJKW�
K\DOXURQLF�DFLG�FDQ�LPSURYH�SDLQ�E\�
WKUHH� PRQWKV�� ZLWK� UHVXOWV�
FRQWLQXLQJ�IRU�RQH�\HDU� 

  
5LYHUD�� )��� HW� DO�� 6LQJOH� ,QWUD-
$UWLFXODU� ,QMHFWLRQ�RI�+LJK�0ROHFXODU�
:HLJKW� +\DOXURQLF� $FLG� IRU� +LS�
2VWHRDUWKULWLV�� -� 2UWKRSDHG�
7UDXPDWRO��������0DU����������-��� 

  
  
  
 


