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PLQG�PDSSLQJ� 
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PHGLFDO�HGXFDWLRQ� 

$%675$&7 

0LQG�PDSSLQJ� LV� D� WHFKQLTXH� DQG� WKLQNLQJ� WRRO� WKDW� FDQ� EH� XWLOL]HG� LQ� SV\FKLDWU\� WR� LPSURYH� KLVWRU\-

WDNLQJ��GRFXPHQWDWLRQ��DQG�PDQDJHPHQW�RI�WKH�FDVH��7KH�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�LQQRYDWH�KLVWRU\-

WDNLQJ� DQG� GRFXPHQWDWLRQ� IRUPDW� DQG� KHOS� WR� LPSURYH� SURGXFWLYLW\� LQ� WHDFKLQJ� DQG� OHDUQLQJ� RI����������

SV\FKLDWU\�� 7KH� 
ZK\
� DQG� 
KRZ
� DUH� GHVFULEHG� DQG� LOOXVWUDWHG� WR� JLYH� WKH� H[DPSOH� RI� WKH� SUDFWLFDOLW\��

DVSHFW� RI� PLQG� PDSV� LQ� SV\FKLDWULF� SUDFWLFH�� 6LQFH� WKH� LQGLYLGXDO� PLQG� LV� ZRUNLQJ� LQGHSHQGHQWO\�������

IUHHGRP�RI�FKRLFH�LV�WROHUDWHG�ZKHQ�GUDIWLQJ�WKH�PLQG�PDSV� 

� 

,1752'8&7,21 
 
0LQG�0DSSLQJ� LV�D� WHFKQLTXH�DQG�D� WKLQNLQJ� WRRO� WKDW�
FDQ� EH� XVHG� IRU� FRPSUHKHQVLYH� QRWH-WDNLQJ� DQG����
GRFXPHQWDWLRQ�� ,W� HPEUDFHG� YLVXDO� DQG� JUDSKLF����
WKLQNLQJ� WRROV� WKDW� FDQ� EH� KDUQHVVHG� IRU� PXOWLSOH��
WKLQNLQJ� DQG� PHPRUL]LQJ� DFWLYLWLHV�� 7KH� SURFHVV� RI�
FUHDWLQJ� D� PLQG� PDSV� HPSOR\� WKH� HQWLUH� UDQJH� RI���
FRJQLWLYH�VNLOOV�ZKLFK�LQYROYH�ERWK�ULJKW�DQG�OHIW�KHPL�
VSKHUH�RI�WKH�EUDLQ�VLPXOWDQHRXVO\�>�@�� 
 
7KH�DGYDQWDJHV�RI�XVLQJ�PLQG�PDSV�LQFOXGH� 
�D� LW��GHILQHV�WKH�LGHD�LQ�D�FOHDUHU�SLFWXUH�� 
�E� KHOS�XV� WR� � � IRFXV�RQ� WKH� LVVXH� WKDQ� LWV� UDPLILFD�

WLRQV� 
�F� LW� KHOSV� RQH� WR� VHH� WKH� KROLVWLF� SLFWXUH� RI� WKH�����

LVVXHV�DQG�WKHLU�UDPLILFDWLRQV�� 
�G� LW� VKRZV�DVVRFLDWLRQ�DQG�KLHUDUFK\�RI� LPSRUWDQFH�

EHWZHHQ�SLHFHV�RI�LQIRUPDWLRQ�DQG�WKH�UHVWV� 
�H� FKRRVHV� RI� NH\ZRUGV� DUH� PDGH� ORRVH�� IOH[LEOH��

DQG� LQGHSHQGHQW� WR�DOORZ�DVVRFLDWLRQ�RI� LGHDV�DV�
ZHOO�DV� 

�I� HQKDQFH�PHPRU\�DV�LW�XVHV�WRWDO�EUDLQ�WKLQNLQJ� 
 
7KLV� SDSHU� WULHV� WR� LQQRYDWH� WKH� KLVWRU\-WDNLQJ� IRUPDW�
LQ� SV\FKLDWU\� XWLOL]LQJ� WKH� EUDLQ� PDSSLQJ� SURFHVV� WR�
OHYHUDJH�WKH�FUHDWLYLW\�DVSHFW�LQ�LPSURYLQJ�PHPRU\�RI�
WKH�FDVH��LPSURYH�GRFXPHQWDWLRQ��DQG�VWHDGIDVW�FOHUN�
LQJ�DQG�GRFXPHQWLQJ�SURFHVV�� 
 
,Q� WKH� HQG�� LW� ZLOO� KHOS� WR� LPSURYH� WKH� SURGXFWLYLW\� RI�
WHDFKLQJ� DQG� OHDUQLQJ� UHOHYDQW� WR� WKH� QHZ� HUD� RI�����

LPSDUWLQJ�QHXURVFLHQFH�NQRZOHGJH�WR�HGXFDWLRQ�DQG�
DOO�DVSHFW�RI�OLIH�� 
 
 
7+(�1((' 
 
0LQG�0DS�IRU�SV\FKLDWULF�XVDJH�LV�PRGLILHG�EDVHG�RQ�
WKH� IRUPDW� RI� KLVWRU\-WDNLQJ� DQG� PHQWDO� VWDWXV������
H[DPLQDWLRQ� WKDW� JHQHUDOO\� KDV� EHHQ� DFFHSWHG� DQG�
QHHGV�WR�EH�DGKHUHG�WR��XQLYHUVDOO\� 
 
3V\FKLDWULVWV� ZKR� XVHG� WR� OHQG� WKHLU� HDUV� DIWHU�����
KHDULQJ� WKH�SUHVHQWDWLRQ�RI�FDVHV�RQH�DIWHU�DQRWKHU�
DUH� RIWHQ� RYHUEXUGHQHG� ZLWK� PXOWLSOH� VWRULHV� LQ�����
KLVWRU\-WDNLQJ� WKDW� RIWHQ� RYHUZKHOPLQJ� WKHLU� PLQGV�
UHVXOWLQJ� LQ� PHQWDO� IDWLJXH� DQG� H[KDXVWLRQ�� 7KHLU�
PLQG� QHHGV� WR� FODVVLI\� WKH� LQIRUPDWLRQ�� UHJLVWHU����
UHVWRUH�DQG�UHWULHYH�WKHP�VR�WKDW�ZKHQHYHU�WKH\�DUH�
UHTXLUHG��WKH\�FDQ�EH�UHDGLO\�DYDLODEOH� 
 
3V\FKLDWULF�OHFWXUHUV�DQG�H[DPLQHUV�DUH�WUDLQHUV�ZKR�
WHDFK� DQG� H[DPLQH� PHGLFDO� VWXGHQWV� LQ� PHGLFDO�
VFKRROV��7KH\�QHHG�WR�HYDOXDWH�WKH�FRPSOHWHQHVV�RI�
KLVWRU\-WDNLQJ�� SK\VLFDO� DQG�PHQWDO� VWDWXV� H[DPLQD�
WLRQ� DQG� HYDOXDWH� WKH� GLIIHUHQWLDO� GLDJQRVLV� EHIRUH�
JLYLQJ�PDUNV�WR�VWXGHQWV��7KH\�PD\�QHHG�WR�H[DPLQH�
VHYHUDO�VWXGHQWV�HDFK�GD\�DQG�WKH�SURFHVV�UHTXLUHV�
PDQ\�KRXUV�RI�IDLU�DQG�VTXDUH�DVVHVVPHQW�IROORZHG�
E\�NHHSLQJ�WKH�UHFRUG�IRU�GRFXPHQWDWLRQ�SXUSRVHV� 
 

7R�PDQDJH� FDVHV�� SV\FKLDWULVWV� UHTXLUH� D� VXPPDU\�



� 

 

RI�FDVHV��$�KROLVWLF�VXPPDU\�LQ�D�VLQJOH�SDJH�JLYHV�D�
KROLVWLF�ORRN�DW�WKH�FDVH�DQG�FRPSUHKHQVLYH�PDQDJH�
PHQW�FDQ�EH�ODLG�GRZQ� 

6WXGHQWV�FDQ�XVH� WKLV� WHFKQLTXH� WR�VWHDGIDVW�KLVWRU\-
WDNLQJ�� GRFXPHQWLQJ� LW�� DQG� HQG� XS� ZLWK� D� VPRRWK�
SUHVHQWDWLRQ� 
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7KH�LGHQWLILFDWLRQ�GDWD�VKRXOG�EH�ZULWWHQ�LQ�WKH�XSSHU-
PLGGOH� FHQWHU� RI� WKH� SDJH�� 7KLV� LPDJH� FUHDWHV� D�
GRZQZDUG�EUDQFK�WR�WKH�FHQWHU�WR�GHQRWHV�WKH�IORZ�RI�
LQIRUPDWLRQ� IURP� LGHQWLILFDWLRQ� GDWD� WR� WKH� FKLHI�����
FRPSODLQW� 
 
)URP� WKH� FKLHI� FRPSODLQW�� WKH� QH[W� VWDJH� LV� WR� GUDZ�
WKH�GRZQZDUG�EUDQFKHV�RI�WKH�SDVW�SV\FKLDWULF�KLVWRU\�
IROORZHG� E\� WKH� SDVW� PHGLFDO�VXUJLFDO� LOOQHVV� WR� WKH�
IDPLO\� KLVWRU\�� SHUVRQDO� KLVWRU\�� VRFLDO�� GUXJ� DQG����
DOOHUJLF� DQG� ILQDOO\� WR� WKH� SHUVRQDOLW\� WUDLW� RI� WKH������
SDWLHQW��%HDU�LQ�PLQG��WKDW�E\�JRLQJ�GRZQZDUG��VSDFH�
ZLOO� EH� RFFXSLHG� E\� WRR�PDQ\� WRSLFV�DQG� WKH� IORZHU\�
EUDQFKHV�ZLOO�QRW�EH�VHHQ� 
 
7R� OHYHUDJH� WKH�VSDFH� RQ� WKH� ULJKW�DQG� WKH� OHIW�� LW� LV�
VXJJHVWHG� WKDW� WKH�KLVWRU\� VKRXOG�EH�SXW� WR� WKH� ULJKW�
DQG� WKH�06(� LV� SXW� RQ� WKH� OHIW� VLGH�� 7KLV�ZLOO� UHIOHFW�
WKH� 
PLUURU� LPDJH
�RI�V\PSWRPV�DQG�VLJQV�VR�WKDW� WKH�
SV\FKLDWULVW� FDQ� MXGJH� WKH� V\QFKURQLFLW\� EHWZHHQ���
HOLFLWHG� V\PSWRPV� DQG� REVHUYDEOH� VLJQV�� 7KH��������
V\QFKURQLFLW\�EHWZHHQ�V\PSWRP�DQG�VLJQV�JLYH�DGGHG�
DGYDQWDJH� IRU� WKH� IRUPDWLRQ� RI� GLIIHUHQWLDO� GLDJQRVHV�
DQG�D�SURYLVLRQDO�GLDJQRVLV� 
 
7KH�QRWHV�VKRXOG�EH�ZULWWHQ�DV�FRQFLVHO\�DV�SRVVLEOH�
WR� OHYHUDJH� WKH� VSDFH�� 6SDFH� DXVWHULW\� LV� WKH� NH\�����
HOHPHQW� LQ� PLQG� PDSV�� 0RGLILFDWLRQ� LV� DOORZHG�������
DFFRUGLQJ�WR�WKH�WKRXJKW�IORZ�RI�WKH�SUDFWLWLRQHU� 
 
,Q� VRPH� FDVHV�� WR� WKH� FRQWUDU\�� WKH� SV\FKLDWULVW�PD\�
ZDQW�WR�VWDUW�ZLWK�D�GLDJQRVLV�ILUVW�HVSHFLDOO\�ZKHQ�KLV�
GRFXPHQWDWLRQ� FRPHV� DIWHU� WKH� FDVH� KDG� EHHQ� IXOO\�
SUHVHQWHG��7KH�VXEVHTXHQW�EUDQFKHV�PD\�LQFOXGH�WKH�
FKURQRORJ\�RI� WKH�FDVH�RU� WKH�HODERUDWLRQ�RI� WKH� ILUVW�
V\PSWRPV� DQG� WKH� VXEVHTXHQW� EUDQFKHV�PD\� IROORZ�
VLPLODU�WUHQGV�RI�QDUUDWLYH�SXUVXLW�� 
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,Q� WKH� XVXDO� EUDLQ�PDSSLQJ� H[HUFLVHV�� FHQWUDO� WR� WKH�
SLFWXUH�LV�WKH�SULQFLSDO�LGHD�RU�WKH�SULQFLSOH�WKHPHV�RI�
WKH� SUHVHQWDWLRQ�� )URP� WKH� FHQWUDO� LPDJH�� EUDQFKHV�
DUH� FUHDWHG� VR� DV� LW� IORZV� RXW� LQ� D� FXUYH�� 2Q� WKHVH�
EUDQFKHV�� WKH� NH\� FRQFHSW� LV� SODFHG� DQG� ODEHOHG���
DFFRUGLQJ� WR� NH\ZRUGV�� 7KH� ILUVW-RUGHU� EUDQFKHV����
GLYDULFDWH�LQWR�WKH�VHFRQG-RUGHU�EUDQFKHV��UDGLDWH�RXW�
WR� WKH� WKLUG-RUGHU� EUDQFKHV� H[WHQGLQJ� WKH� LGHD�������
RUJDQLFDOO\�DQG�QDWXUDOO\�>�@� 
 
,Q�WKH�SV\FKLDWULF�PLQG-PDSSLQJ�H[HUFLVH��WKH�FRQWHQW�
ZRXOG� FRQVLVW� RI� WKH� SV\FKLDWULF� KLVWRU\-WDNLQJ� IRUPDW�
LQFOXGH� WKH� 0HQWDO� 6WDWXV� ([DPLQDWLRQ� �06(����������
LQYHVWLJDWLRQ�� DQG� PDQDJHPHQW�� 7R� FRPSOHWH� WKH��
IRUPXODWLRQ� RI� WKH� FDVH�� WKH� SUHGLVSRVLQJ� IDFWRUV����
SUHFLSLWDWLQJ� IDFWRUV�� DQG� WKH� SHUSHWXDWLQJ� IDFWRUV�

QHHG� WR� EH� LGHQWLILHG� DQG� UHFRUGHG� DFFRUGLQJO\�
�)LJXUH���� 
 
7KH� NH\ZRUGV� FKRVHQ� VKRXOG� EH� PDGH� ORRVH����
IOH[LEOH�� DQG� LQGHSHQGHQW� �XQERXQGHG� WR� RQH����
LQIOH[LEOH�VSHFLILF�VLJQV�RU� V\PSWRPV�� WR�JHQHUDWH�
D� IOH[LEOH�DVVRFLDWLRQ�RI�SUREDEOH�GLDJQRVHV��7KLV�
LV� HVSHFLDOO\� WUXH� LQ� WKH� FDVH� RI� GLDJQRVLV���������
JHQHUDWLRQ� LQ� WKH� FURVV-GLVFLSOLQH� DUHD� RI����������
VSHFLDOL]DWLRQ� OLNH� QHXURORJ\� DQG� SV\FKLDWU\�� )RU�
LQVWDQFH��DQ�HSLOHSWLF�DWWDFN�ZKLFK�EHJLQV�ZLWK�DQ�
ROIDFWRU\� DXUD� RU� JXVWDWRU\� DXUD� ZKLFK� OHDG� WR���
DXWRPDWLF�PRYHPHQW�RI�FKHZLQJ�DQG�VPDFNLQJ�RI�
WKH�OLS�LV�NQRZQ�DV�DQ�XQFLQDWH�HSLOHSWLF�DWWDFN��LQ�
QHXURORJ\��>�@�EXW�VLPLODU�DXWRPDWLF�PRYHPHQW�GXH�
WR� WKH� DGYHUVH� HIIHFW� RI� DQWLSV\FKRWLFV� LQ�����������
SV\FKLDWU\� DUH� NQRZQ� DV� 7DUGLYH� G\VNLQHVLD� >�@��
7KHUHIRUH��EHIRUH�D�GHILQLWH�FDXVH�LV�PDGH�NQRZQ��
LW� LV� EHWWHU� QRW� WR� EH� WRR� VSHFLILF� LQ� FKRRVLQJ� WKH�
NH\ZRUG� 
 
 
',6&866,21 
 
,W�LV�LPSUDFWLFDEOH�WR�GHEDWH�ZKHWKHU�WKLV�WHFKQLTXH�
LV�D�WUXH�PLQG�PDS�RU�D�SVHXGR�PLQG�PDS��7R�P\�
PLQG�� LW�PXVW�KDYH�VOLJKWO\�GHYLDWHG� IURP�%X]DQ
V�
PLQG� PDS� EHFDXVH� WKHUH� LV� DOUHDG\� D� JHQHUDOO\�
DFFHSWHG�SV\FKLDWULF�KLVWRU\-WDNLQJ�IRUPDW�WR�ZKLFK�
RQH�QHHGV�WR�DGKHUH�WR�� 
 
1HYHUWKHOHVV��PLQG�PDSV�KHOS�WR�LPSURYH�PHPRU\�
VLJQLI\� WKURXJK� WKH� EHDXWLIXO� DQG� FRORUIXO� LPDJHV��
HQKDQFH� WKLQNLQJ� SURFHVVHV� E\� ILQGLQJ� WKH� V\Q�
FKURQLFLW\� EHWZHHQ� 
PLUURU� LPDJH
� RI� WKH� VLJQ� DQG�
V\PSWRP� WKDW� ZLOO� KHOS� LQ� PDNLQJ� WKH� GLIIHUHQWLDO��
SURYLVLRQDO��DQG�WKH�ILQDO�GLDJQRVHV��)LJXUH���� 
 
1RWZLWKVWDQGLQJ��LW�LV�LPSHUDWLYH�WR�XQGHUVWDQG�WKDW�
WKH� LQGLYLGXDO�EUDLQ� LV�ZRUNLQJ� LQGHSHQGHQWO\� IURP�
SHUVRQ� WR� SHUVRQ�� 7KHUHIRUH�� WKHUH� VKRXOGQ
W� EH�
DQ\�VWULQJHQW� UXOH�RQ� 
KRZ�DQG�ZKDW¶� WR�GUDZ�DQG�
GUDIW��)LJXUH����� 
 
 
&21&/86,21 
 
,Q� WKH�QXWVKHOO��PLQG�PDSSLQJ� LV�XVDEOH��SUDFWLFDO��
DQG�XVHU-IULHQGO\�WR�EH�XVHG�LQ�WKH�SV\FKLDWULF�VHW�
WLQJ�� 
 
 
5()(5(1&(6 
 
�� %X]DQ�7��*ULIILWKV�&��0LQG�0DSV�IRU�%XVLQHVV��

XVLQJ�WKH�XOWLPDWH�WKLQNLQJ�WRRO�WR�UHYROXWLRQL]H�
KRZ� \RX� ZRUN�� 3HDUVRQ� (GXFDWLRQ� /LPLWHG��
������SJ���� 

�� %X]DQ�7��*ULIILWKV�&��0LQG�0DSV�IRU�%XVLQHVV��
XVLQJ�WKH�XOWLPDWH�WKLQNLQJ�WRRO�WR�UHYROXWLRQL]H�
KRZ� \RX� ZRUN�� 3HDUVRQ� (GXFDWLRQ� /LPLWHG��
������SJ��-�� 

�� %DQQLVWHU� 5�� %UDLQ� DQG� %DQQLVWHU
V� &OLQLFDO�
1HXURORJ\�� �WK� HGLWLRQ�� 2[IRUG� 8QLYHUVLW\�
3UHVV��������SJ����� 

�� &DVWOH�'��%DVVHW�'��$�3ULPHU�RI�&OLQLFDO�3V\�
FKLDWU\��(OVHYLHU�$XVWUDOLD��������SJ����� 



� 

 

)LJXUH����3V\FKLDWULF�PLQG-PDSSLQJ�H[HUFLVH� 



� 

 

)LJXUH����0LQG�PDSSLQJ�LQ�3V\FKLDWULF�SUDFWLFH� 

)LJXUH����1R�UXOH�RQ�
KRZ�DQG�ZKDW¶�WR�GUDZ�DQG�GUDIW�PLQG�PDS� 
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2ULJLQDO�$UWLFOH 

 

$��-<($5�5(75263(&7,9(�5(9,(:�2)�&251($/�8/&(56�,1�1257+(51�0$/$<6,$� 

&KRZ�7]H�6XHQ
���7DQ�&KHZ�(DQ���1RUVKDPVLDK�0G��'LQ� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�6XOWDQDK�%DKDL\DK��.0����-DODQ�/DQJJDU��%DQGDU�$ORU�6HWDU��������$ORU�6HWDU������������������
.HGDK��0DOD\VLD� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�� 
%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV���������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��&KRZ�7]H�6XHQ� 
 
(PDLO�DGGUHVV�� 
FKRZW]HVXHQ#JPDLO�FRP� 
 

5HFHLYHG�� 
6HSWHPEHU����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
2FWREHU����� 
 
 

.H\ZRUGV� 

FRUQHDO�XOFHU� 
RFXODU�WUDXPD� 
FRQWDFW�OHQV�� 
3VHXGRPRQDV�VS�� 
EDFWHULDO� 
IXQJDO� 

$%675$&7 

&RUQHDO� XOFHU� LV� D� FRPPRQ� RFXODU� LQIHFWLRQ� ZKLFK� PD\� UHVXOW� LQ� GHYDVWDWLQJ� YLVXDO� LPSDLUPHQW� DQG���

VLJQLILFDQW� PRUELGLW\�� ,Q� YLHZ� RI� WKH� SDXFLW\� RI� ORFDO� FRUQHDO� XOFHU� GDWD�� ZH� DLP� WR� HYDOXDWH� WKH�����������

SUHGLVSRVLQJ� IDFWRUV��GLVHDVH�SDWWHUQV�DQG�FOLQLFDO�RXWFRPHV�RI� FRUQHDO�XOFHU� LQ�QRUWKHUQ�0DOD\VLD��$�

UHWURVSHFWLYH�UHYLHZ�RI�PHGLFDO�DQG�PLFURELRORJLFDO�UHFRUGV�RI�DOO�SDWLHQWV�WUHDWHG�IRU�FRUQHDO�XOFHU�IURP�

����� WR������DW�+RVSLWDO�6XOWDQDK�%DKL\DK�ZDV�SHUIRUPHG��6RFLR-GHPRJUDSK\��SUHGLVSRVLQJ� IDFWRUV��

FOLQLFDO� FKDUDFWHULVWLFV�� FDXVDWLYH� RUJDQLVPV� DQG� ILQDO� YLVXDO� RXWFRPH� ZHUH� DQDO\VHG�� $� WRWDO� RI� ����

SDWLHQWV�ZHUH�WUHDWHG�DV�FRUQHDO�XOFHU�GXULQJ�RXU�VWXG\�SHULRG��7KH�PRVW�FRPPRQ�SUHGLVSRVLQJ�IDFWRU�

ZDV�RFXODU�WUDXPD��Q �������������IROORZHG�E\�FRQWDFW�OHQV-UHODWHG��Q ������������EXOORXV�NHUDWRSDWK\�

�Q ���� ������� FRUQHDO-VXWXUH� UHODWHG� �Q ���� ������� RFXODU� VXUIDFH� GLVHDVH� �Q ���� ������� H\HOLG�������

SDWKRORJ\� �Q ���� ������� H[SRVXUH� NHUDWRSDWK\� �Q ���� ������ DQG� SUH-H[LVWLQJ� FRUQHD� G\VWURSK\� RU���

GHJHQHUDWLRQ� �Q �����������3RVLWLYH�\LHOG� IURP�FRUQHDO�VFUDSSLQJ�ZDV�DFTXLUHG� LQ�����H\HV� ���������

7KH�FRPPRQHVW�EDFWHULD�LVRODWHG�ZDV�3VHXGRPRQDV�VS��������������ZKLOH�IXQJDO�JURZWK�FRQWULEXWHG�WR�

�����RI�FDVHV���&RUQHDO�XOFHU�VL]H�RI�PRUH�WKDQ��PP��S���������FHQWUDOO\�ORFDWHG�XOFHU��S��������DQG�

SUHVHQFH�RI�K\SRS\RQ��S��������ZHUH�VLJQLILFDQWO\�UHODWHG�WR�ZRUVH�ILQDO�YLVXDO�DFXLW\��0DMRULW\��Q �����

��������RI� WKH�SDWLHQWV�KHDOHG�ZKLOH���� �������SDWLHQWV� UHTXLUHG�SHQHWUDWLQJ�NHUDWRSODVW\����� �������

XQGHUZHQW�HYLVFHUDWLRQ�DQG�����������ZDV�WUHDWHG�ZLWK�JOXH�DQG�EDQGDJH�FRQWDFW�OHQV��,Q�FRQFOXVLRQ��

RFXODU� WUDXPD� DQG� FRQWDFW� OHQV� ZHUH� WKH� FRPPRQHVW� FDXVH� IRU� FRUQHDO� XOFHU� LQ� WKLV� VWXG\���������������

3VHXGRPRQDV� VS� ZDV� WKH� FRPPRQHVW� EDFWHULD� LVRODWHG�� %\� XQGHUVWDQGLQJ� WKH� ORFDO� VWDWLVWLFV�����������

SUHYHQWLYH�PHDVXUHV�FDQ�EH� LGHQWLILHG� DQG�SURPSW� LQWHQVLYH� WUHDWPHQW� FDQ�EH� LQLWLDWHG� WR� UHGXFH� WKH�

PRUELGLW\�UHODWHG�WR�FRUQHDO�XOFHU�DQG�LPSURYH�YLVXDO�RXWFRPH�� 

/EdZK�h�d/KE 
 
&RUQHDO� XOFHU� LV� D� OHDGLQJ� FDXVH� RI� SUHYHQWDEOH������
FRUQHDO�EOLQGQHVV�� ,W� LV�HVWLPDWHG�WKDW�����WR���PLOOLRQ�
FRUQHDO� XOFHU� FDVHV� UHVXOWHG� LQ� XQLODWHUDO� EOLQGQHVV�
DQQXDOO\� ZRUOGZLGH� >�@�� ,Q� GHYHORSLQJ� FRXQWULHV������
OLPLWHG�DFFHVV�WR�KHDOWK�FDUH�VHUYLFHV�DQG�ODFN�RI�H\H-
FDUH� DZDUHQHVV� ZHUH� WKH� PDMRU� REVWDFOHV� WR� HDUO\�
PHGLFDO� WUHDWPHQW�� 7KLV� VXEVHTXHQWO\� OHG� WR� KLJKHU�
PRUELGLW\�� LQFUHDVHG� GLVHDVH� EXUGHQ�� ORQJHU� GXUDWLRQ�
RI�WUHDWPHQW�DQG�KRVSLWDOL]DWLRQ��DQG�VXUJLFDO�LQWHUYHQ�
WLRQ��3UHGLVSRVLQJ�IDFWRUV�DQG�FDXVDWLYH�RUJDQLVPV�RI�
FRUQHDO� XOFHU� YDULHV� EHWZHHQ� GHYHORSHG� DQG����������
GHYHORSLQJ�FRXQWULHV��ZLWK�EDFWHULDO�LQIHFWLRQ�EHLQJ�WKH�
SUHGRPLQDQW� FDXVDWLYH� RUJDQLVP� LQ� GHYHORSHG�����
FRXQWULHV� FRPSDUHG� WR� IXQJDO� LQIHFWLRQ� LQ� GHYHORSLQJ�
FRXQWULHV�>�@�� 
 
%DVHG� RQ� WKH� ODUJHVW� VLQJOH-FHQWUH� VWXG\� RQ� FRUQHDO�
XOFHU� LQ� 0DOD\VLD�� FRQWDFW� OHQV� ZDV� WKH� FRPPRQHVW�

SUHGLVSRVLQJ�ULVN�IDFWRUV�IROORZHG�E\�RFXODU�WUDXPD��
ZLWK� 3VHXGRPRQDV� VS� EHLQJ� WKH� FRPPRQHVW�����
FDXVDWLYH� RUJDQLVPV� LQ� 0DOD\VLD� >�@�� 7KHUH� DUH���
OLPLWHG�VWXGLHV�RQ�FRUQHDO�XOFHU�LQ�WKH�QRUWKHUQ�SDUW�
RI�0DOD\VLD�HVSHFLDOO\� LQ� WKH�VWDWH�RI�.HGDK�� �7KLV�
VWXG\� LV� GHVLJQHG� WR� LQYHVWLJDWH� WKH� SUHGLVSRVLQJ�
IDFWRUV�� GLVHDVH� SDWWHUQV�� FDXVDWLYH� RUJDQLVP�� DQG�
FOLQLFDO� RXWFRPHV� RI� FRUQHDO� XOFHU� LQ� +RVSLWDO������
6XOWDQDK� %DKL\DK�� D� WHUWLDU\� UHIHUUDO� FHQWUH� IRU� WKH�
QRUWKHUQ�UHJLRQ�RI�0DOD\VLD� 
 
 
0$7(5,$/6�	�0(7+2'6 
 
7KLV� LV� D� UHWURVSHFWLYH� VWXG\� LQYROYLQJ� SDWLHQWV��
WUHDWHG� DV� FRUQHDO� XOFHU� DQG� LQYHVWLJDWHG� ZLWK�����
FRUQHDO� VFUDSSLQJ� LQ� +RVSLWDO� 6XOWDQDK� %DKL\DK��
EHWZHHQ� -DQXDU\� ����� DQG� 'HFHPEHU� ������ 7KLV�
VWXG\� ZDV� DSSURYHG� E\� WKH� 0DOD\VLDQ� 1DWLRQDO���
,QVWLWXWH� RI� +HDOWK� DQG� ZDV� UHJLVWHUHG� LQ� WKH��������



� 

 

1DWLRQDO� 0HGLFDO� 5HVHDUFK� 5HJLVWU\� �1055� -��-
����-�������� 
 
'DWD�DFTXLUHG�YLD�WKH�HOHFWURQLF�KRVSLWDO�LQIRUPDWLRQ�
V\VWHPV��(+,6��RI�+RVSLWDO�6XOWDQDK�%DKL\DK�ZHUH�
UHYLHZHG�� 'DWD� FROOHFWHG� LQFOXGH� SDWLHQWV¶� GHPR�
JUDSKLF� LQIRUPDWLRQ�� UHIHUUDO� VRXUFH�� RQVHW� RI� ILUVW�
V\PSWRPV� SULRU� WR� SUHVHQWDWLRQ�� SUHGLVSRVLQJ�����
IDFWRUV�� FOLQLFDO� IHDWXUHV� RI� FRUQHDO� XOFHU�� UHVXOW� RI�
FXOWXUH� IURP� FRUQHDO� VFUDSLQJ�� GXUDWLRQ� RI�����������
KRVSLWDOL]DWLRQ�DQG�ILQDO�YLVXDO�RXWFRPH�� 
 
6QHOOHQ� YLVXDO� DFXLW\� ZDV� XVHG� WR� HYDOXDWH� WKH����
SUHVHQWLQJ� DQG� ILQDO� YLVLRQ� DQG� FDWHJRULVHG� LQWR�
JRRG� ����� WR� ������� PRGHUDWH� ������ WR� ������ DQG��
VHYHUH� �ZRUVH� WKDQ� ������ >�@� YLVXDO� DFXLW\�� 7KH���
ORFDWLRQ� RI� WKH� XOFHU� ZDV� GHWHUPLQHG� EDVHG� RQ� ��
]RQHV�RI�WKH�FRUQHD��7KH�FHQWUDO�]RQH�LV���WR���PP�
LQ�GLDPHWHU�DW�WKH�FHQWHU�RI�WKH�FRUQHD��ERUGHUHG�E\�
WKH� SDUDFHQWUDO� ]RQH�� D� �� WR� �� PP� DUHD� IURP� WKH�
PDUJLQ�RI�WKH�FHQWUDO�]RQH��DQG�WKH�SHULSKHUDO�]RQH�
ZKLFK� LV� WKH� UHPDLQLQJ�FRUQHD�RXWVLGH�RI� WKH�SDUD�
FHQWUDO�]RQH�>�@��7KH�FRUQHDO�XOFHU�VL]H�ZDV�GHILQHG�
DV� WKH� ODUJHVW� GLDPHWHU� RI� WKH� FRUQHD� XOFHU������
PHDVXUHG�SULRU�WR�FRUQHDO�VFUDSLQJ�ZKLFK�LV�GLYLGHG�
LQWR� VPDOO� ��� WR� �� PP���PHGLXP� ��� WR� �� PP�� DQG�
ODUJH����RU�PRUH���&RUQHDO�VPHDU�ZDV�VHQW�IRU�JUDP�
VWDLQ�DQG� LQ�YLWUR�FXOWXUHV�RQ�EORRG�DJDU��FKRFRODWH�
DJDU�� 6DERXUDXG� GH[WURVH� DJDU�� DQG� 0F&RQNH\�
DJDU�� 
 
$FFRUGLQJ� WR� WKH� ORFDO� KRVSLWDO¶V� SUDFWLFH�� EDFWHULDO�
FRUQHDO� XOFHUV� ZHUH� PRVWO\� WUHDWHG� ZLWK� LQWHQVLYH�
FRPELQHG� WRSLFDO� IRUWLILHG� JHQWDPLFLQ� ����� DQG�
FHIWD]LGLPH� ��� H\H� GURSV� RU� FRPELQHG� WRSLFDO����
IRUWLILHG� JHQWDPLFLQ� ����� DQG� FHIXUR[LPH� ��� DV�
HPSLULFDO� WUHDWPHQW�� 7KH� WUHDWPHQW� ZRXOG� EH��������
UHYLVHG�EDVHG�RQ�FOLQLFDO�UHVSRQVH�DQG�FXOWXUH�DQG�

VHQVLWLYLW\� UHVXOWV�� ,QWHQVLYH� WRSLFDO� DPSKRWHULFLQ� %�
������ DQG� IOXFRQD]ROH� ��� ZHUH� WKH� HPSLULFDO�����
WUHDWPHQW� IRU� FOLQLFDOO\-DSSHDULQJ� IXQJDO� XOFHU��������
6\VWHPLF� DQWLELRWLF� RU� DQWLIXQJDO� ZHUH� FRQVLGHUHG� LQ�
OLPEDO�LQYROYHPHQW��LPSHQGLQJ�SHUIRUDWLRQ��SHUIRUDWHG�
XOFHU�� VFOHUDO� H[WHQVLRQ� RU� HQGRSKWKDOPLWLV�� 6XUJLFDO�
LQWHUYHQWLRQV� OLNH� HYLVFHUDWLRQ�� SHQHWUDWLQJ� NHUDWR�
SODVW\��JOXH�ZLWK�EDQGDJH�FRQWDFW�OHQV�DQG�WHPSRUDU\�
WDUVRUUKDSK\�ZHUH�GRQH�ZKHQ�LQGLFDWHG� 
 
3DWLHQWV� ZHUH� HLWKHU� WUHDWHG� DV� DQ� RXWSDWLHQW� RU�����
DGPLWWHG� WR� WKH� H\H� ZDUG� EDVHG� RQ� WKH� FOLQLFDO������
VHYHULW\�� 7KH\� WKHQ� XQGHUZHQW� UHJXODU� IROORZ-XSV� DW�
WKH�H\H�FOLQLF�XQWLO� WKH�FRUQHDO�XOFHU�KHDOHG�DQG�ILQDO�
YLVXDO�RXWFRPH�DFKLHYHG�� 
 
6366������ZHUH�XVHG�WR�DQDO\VH�WKH�GDWD��&DWHJRULDO�
GDWD� LV� SUHVHQWHG� DV� IUHTXHQF\� DQG� SHUFHQWDJH��
ZKHUHDV�FRQWLQXRXV�GDWD� LV�SUHVHQWHG�DV�PHDQ�DQG�
VWDQGDUG�GHYLDWLRQ��3HDUVRQ¶V�FKL�VTXDUH�ZDV�XVHG�WR�
GHWHUPLQH�WKH�GLIIHUHQFH�EHWZHHQ�FDWHJRULFDO�GDWD��$�
S�YDOXH�RI�OHVV�WKDQ������LV�FRQVLGHUHG�DV�VWDWLVWLFDOO\�
VLJQLILFDQW�� 
 
 
5(68/76 
 
7KHUH�ZHUH�����SDWLHQWV�WUHDWHG�ZLWK�FRUQHDO�XOFHU�LQ�
+RVSLWDO� 6XOWDQDK� %DKL\DK� IURP� -DQXDU\� ����� WR��
'HFHPEHU� ������ 7KH� IHPDOH� WR�PDOH� UDWLR� ZDV� �����
7KH�PHDQ�DJH�RI�WKH�SDWLHQWV�ZDV������\HDUV��UDQJH��
�� WR� ��� \HDUV��� 0DMRULW\� RI� WKH� SDWLHQWV� ZHUH�0DOD\�
��������� IROORZHG� E\� &KLQHVH� �������� DQG� ,QGLDQ�
�������� FRQIRUPLQJ� WR� WKH� ORFDO� HWKQLFLW\� GLVWULEXWLRQ��
0RVW�RI� WKH� SDWLHQWV�ZHUH� UHIHUUHG� IURP�JRYHUQPHQW�
KHDOWK� FOLQLF� RU� HPHUJHQF\� GHSDUWPHQW� RI� +RVSLWDO�
6XOWDQDK�%DKL\DK����������7KH�FRPSOHWH�GDWD�RQ�WKH�
VRFLR-GHPRJUDSKLF�LV�VKRZQ�LQ�7DEOH��� 

Q���� 
*HQGHU )HPDOH ���������� 
 0DOH 

  
���������� 

$JH ��� �������� 
 ��-�� ���������� 
 ��-�� ���������� 
 ��-�� ���������� 
 !�� 

  
�������� 

(WKQLFLW\ 0DOD\ ���������� 
 &KLQHVH ��������� 
 ,QGLDQ �������� 
 )RUHLJQHU 

  
�������� 

6RXUFH�RI�UHIHUUDO (PHUJHQF\�GHSDUWPHQW��*RYHUQPHQW�KHDOWK�FOLQLF ���������� 
 3ULYDWH�KHDOWK�FOLQLF ������� 
 3ULYDWH�RSKWKDOPRORJLVW ��������� 
 2WKHU�VSHFLDOWLHV ������� 
 :DON-LQ�FDVHV ��������� 
 8QNQRZQ �������� 

6RFLRGHPRJUDSKLF 

7DEOH����6RFLR-GHPRJKUDSKLF�GDWD�� 



�� 

 

 
6OLJKWO\�PRUH�WKDQ�KDOI�RI�WKH�SDWLHQWV��Q ������������
VRXJKW�PHGLFDO� DWWHQWLRQ� UHODWLYHO\� HDUO\� ZLWKLQ� WKUHH�
GD\V� DIWHU� RQVHW� RI� V\PSWRPV�� ZKLOH� ���� ���������
SDWLHQWV� SUHVHQWHG� DIWHU� WKUHH� GD\V�� $� WRWDO� RI� ����
��������SDWLHQWV�KDG�DQ�XOFHU�VL]H�RI�OHVV�WKDQ���PP��
���� �������� KDG� XOFHU� VL]H� RI� �� WR� �� PP� DQG� ����
��������KDG�XOFHU�GLDPHWHU�RI�PRUH�WKDQ���PP��0RVW�
FRUQHDO� XOFHUV� ZHUH� ORFDWHG� SDUDFHQWUDOO\� ������
������� IROORZHG� E\� FHQWUDO� ������ ������� DQG���������
SHULSKHUDO� ]RQH� ����� ��������+\SRS\RQ�ZDV� SUHVHQW�
LQ� RQH� WKLUG� ���� H\HV�� ����� RI� WKH� VWXG\� SRSXODWLRQ��
6OLJKWO\� PRUH� WKDQ� KDOI� ������ ������� RI� WKH� SDWLHQWV�
UHTXLUHG�KRVSLWDOL]DWLRQ�IRU�PRUH�WKDQ�VHYHQ�GD\V�IRU�
RSWLPDO� WUHDWPHQW� ZKLOH� ��� �������� SDWLHQWV� ZDV��
WUHDWHG� DV� RXWSDWLHQW� LQFOXGLQJ� WKRVH� ZKR� UHIXVHG�
KRVSLWDO� DGPLVVLRQ�� 2FXODU� WUDXPD� ZDV� WKH� PDLQ����
SUHGLVSRVLQJ� IDFWRU� RI� FRUQHDO� XOFHU� �Q ���� H\HV��
�����IROORZHG�E\�FRQWDFW�OHQV�UHODWHG��Q ������������
EXOORXV�NHUDWRSDWK\� �Q ����������DQG�FRUQHDO�VXWXUH�
UHODWHG��Q �����������7KLUW\�ILYH��������FDVHV�KDG�QR�
NQRZQ�SUHGLVSRVLQJ�IDFWRU��$OPRVW�KDOI�RI�WKH�SDWLHQWV�
������ ������� SUHVHQWHG� ZLWK� VHYHUH� YLVLRQ� ORVV� ZLWK�
YLVXDO�DFXLW\�RI�OHVV�WKDQ�������&OLQLFDO�FKDUDFWHULVWLFV�
ZHUH�VXPPDULVHG�LQ�7DEOH���� 
 
7KHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH����
SUHVHQWLQJ� LQWHUYDOV� RI� LQLWLDO� V\PSWRPV� ZLWK� YLVXDO�
RXWFRPH�LQ�WKLV�VWXG\��0DUNHG�,PSURYHPHQW�RI�YLVLRQ�
ZDV�REVHUYHG� LQ�FRUQHDO�XOFHUV�RI� OHVV�WKDQ���PP�LQ�
GLDPHWHU��&HQWUDO�ORFDWLRQ�RI�FRUQHDO�XOFHUV��SUHVHQFH�
RI� K\SRS\RQ� DQG� KLJK� LQWUDRFXODU� SUHVVXUH� �,23��
�PRUH� WKDQ� ��� PP+J�� ZDV� VLJQLILFDQWO\� UHODWHG� WR�
SRRUHU�YLVXDO�RXWFRPHV��S����������7DEOH�����3DWLHQWV�
ZLWK�EXOORXV�NHUDWRSDWK\��RFXODU�VXUIDFH�GLVHDVH�DQG�
SUH-H[LVWLQJ� FRUQHDO� SDWKRORJ\� DOVR� VKRZHG� OHVVHU�
GHJUHH�RI�YLVXDO�LPSURYHPHQW�DIWHU�WUHDWPHQW�� 
 
3VHXGRPRQDV�VS��ZDV�WKH�FRPPRQHVW�FDXVDWLYH�EDF�
WHULD� LVRODWHG� ��������� IROORZHG� E\� 6WDSK\ORFRFFXV�
DXUHXV� �������� 6WUHSWRFRFFXV� SQHXPRQLD� ��������
&RDJXODVH-QHJDWLYH� VWDSK\ORFRFFL� �&R16�� ��������
%DFLOOXV�VS���������DQG�+HPRSKLOXV�,QIOXHQ]D���������
7KLUW\� FDVHV� ������� KDG� IXQJDO� JURZWK� ZKLOH� QR����
SDWKRJHQ� ZDV� LVRODWHG� LQ� ���� RI� VDPSOHV� ���������
7DEOH���VXPPDULVHG�WKH�FDXVDWLYH�RUJDQLVP�RI�FRUQH�
DO�XOFHU� 
 
 
',6&866,216 
 
,Q�WKLV�VWXG\��PDOH�SUHGRPLQDQFH�ZDV�VLPLODU�WR�RWKHU�
VWXGLHV� FRQGXFWHG� LQ� ,QGRQHVLD� DQG� 7KDLODQG� >���@��

6WXGLHV� LQ� 0DOD\VLD� IRXQG� WKDW� PDOH� KDV� KLJKHU������
LQFLGHQFH� FRPSDUHG� WR� IHPDOH� DQG� SUHGRPLQDQWO\� LQ�
WKRVH�DJHG����WR����\HDUV���������>���@��7KLV�PD\�EH�
GXH� WR� WKH� IDFW� WKDW� \RXQJ�PDOHV� DUH� WKH�PDLQ�ZRUN�
IRUFH��UHQGHULQJ�WKHPVHOYHV�WR�KLJKHU�ULVN�RI�LQGXVWULDO�
RFXODU�LQMXU\��(LJKW\�SHU�FHQW�RI�FRUQHDO�XOFHU�SDWLHQWV�
ZHUH� 0DOD\V� FRUUHVSRQGLQJ� WR� WKH� HWKQLFLW\����������
FRPSRVLWLRQ�RI�.HGDK��>�@� 
 

:H� UHFHLYHG� PRVW� RI� RXU� UHIHUUDOV� IURP� JRYHUQPHQW�
FOLQLFV� DQG� HPHUJHQF\� GHSDUWPHQW�� IROORZHG� E\�����
SULYDWH� RSKWKDOPRORJ\� FOLQLFV�� $ERXW� ������ RI��������
SDWLHQWV� SUHVHQWHG� ODWHU� WKDQ� WKUHH� GD\V�� +RRL� HW� DO�
VKRZHG� WKH� DYHUDJH� WLPH� WR� SUHVHQWDWLRQ� ZDV� ����

  Q���� 
3UHVHQWDWLRQ�LQWHUYDO   
���GD\V ���������� 
!��GD\V 
  

���������� 

/DWHUDOLW\ 
5LJKW�H\H ���������� 
/HIW�H\H 
  

���������� 

6L]H��ODUJHVW�GLDPHWHU 
��PP ���������� 
�-�PP ���������� 
!�PP ���������� 

  
/RFDWLRQ 
&HQWUDO ���������� 
3DUDFHQWUDO ���������� 
3HULSKHUDO 
  

��������� 

+\SRS\RQ   
3UHVHQW 
$EVHQW 
  

��������� 
���������� 

+RVSLWDOL]DWLRQ�GXUDWLRQ 
����GD\V 
!���GD\V 
1RW�DGPLWWHG 
  

���������� 
���������� 
��������� 

3UHGLVSRVLQJ�ULVN�IDFWRUV 
2FXODU�WUDXPD 
&RQWDFW-OHQV�UHODWHG 
8QNQRZQ 
%XOORXV�NHUDWRSDWK\ 
&RUQHDO-VXWXUH�UHODWHG 
2FXODU�VXUIDFH�GLVHDVH 
(\HOLG�SDWKRORJ\ 

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

([SRVXUH�NHUDWRSDWK\ 
3UH-H[LVWLQJ�FRUQHDO�RSDFLW\��
'\VWURSK\��'HJHQHUDWLRQ 
  

�������� 
�������� 

3UHVHQWLQJ�YLVXDO�DFXLW\ 
*RRG�������–����� 
0RGHUDWH��������–����� 
6HYHUH�ORVV��������� 
  

��������� 
���������� 
���������� 
  

)LQDO�YLVXDO�DFXLW\ 
*RRG�������–����� 
0RGHUDWH��������–����� 
6HYHUH�ORVV��������� 
  
&RPSOLFDWLRQ 
&RUQHDO�SHUIRUDWLRQ 
([RJHQRXV�HQGRSKWKDOPLWLV 
  
6XUJLFDO�LQWHUYHQWLRQ 
(YLVFHUDWLRQ 
3HQHWUDWLQJ�NHUDWRSODVW\ 
*OXH�DQG�EDQGDJH�FRQWDFW�
OHQV��%&/� 
7HPSRUDU\�WDUVRUUKDSK\ 

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

7DEOH����&OLQLFDO�FKDUDFWHULVWLFV�� 
FRPSOLFDWLRQV�DQG�VXUJLFDO�LQWHUYHQWLRQ�� 



�� 

 

7DEOH����3UHVHQWLQJ�DQG�ILQDO�YLVXDO�DFXLW\�YV�FOLQLFDO�IHDWXUHV� 

3DUDPHWHUV )LQDO�YLVXDO�DFXLW\D��Q���� S�9DOXHE 
  *RRG 0RGHUDWH 6HYHUH   
3UHVHQWLQJ�,QWHUYDO         
����GD\V ��������� ��������� ��������� ����� 
!���GD\V ��������� ��������� ���������   
          
6L]H��ODUJHVW�GLDPHWHU         
����PP ��������� ��������� ��������� ������ 
�-��PP ��������� ��������� ���������   
!���PP �������� ��������� ���������   
          
/RFDWLRQ         
&HQWUDO ��������� ��������� ��������� ������ 
3DUDFHQWUDO ��������� ��������� ���������   
3HULSKHUDO ��������� ��������� ���������   
          
+\SRS\RQ         
3UHVHQW ��������� ��������� ��������� ������ 
$EVHQW ���������� ��������� ���������   
          
,QWUDRFXODU�SUHVVXUH��,23�         
���-����PP�+J ���������� ���������� ��������� ������ 
!����PP�+J ������� �������� ���������   
          
3UHGLVSRVLQJ�RFXODU�IDFWRUV       
2FXODU�WUDXPD ���������� ��������� ��������� ������ 
&RQWDFW�OHQV-UHODWHG ��������� ��������� ��������   
%XOORXV�NHUDWRSDWK\ ������� ������� ���������   
&RUQHDO�VXWXUH-UHODWHG �������� ��������� ��������   
2FXODU�VXUIDFH�GLVHDVH �������� �������� ���������   
(\HOLG�SDWKRORJ\ �������� �������� ��������   
([SRVXUH�NHUDWRSDWK\ �������� �������� ��������   
3UH-H[LVWLQJ�FRUQHDO�2SDFL�
W\��'\VWURSK\��'HJHQHUDWLRQ 

������� �������� ��������   

8QNQRZQ ��������� �������� ���������   

&DXVDWLYH�RUJDQLVPV Q���� 
3VHXGRPRQDV�VSS ��������� 
6WDSK\ORFRFFXV�DXUHXV �������� 
6WUHSWRFRFFXV�SQHXPRQLD �������� 
&RDJXODVH-QHJDWLYH�VWDSK\ORFRFFL ������� 
%DFLOOXV�VSS ������� 
+HPRSKLOXV�,QIOXHQ]D ������� 
)XQJDO �������� 
2WKHUV �������� 
8QNQRZQ ���������� 

7DEOH����&DXVDWLYH�2UJDQLVPV� 



�� 

 

GD\V�LQ�D�WHUWLDU\�KRVSLWDO� LQ�-RKRU��0DODVLD�>�@��7KH�
IDFWRUV� WKDW� GHOD\� SDWLHQWV� IURP� VHHNLQJ� PHGLFDO�
KHOS� LQFOXGH� ODFN� RI� DZDUHQHVV�� VHOI-UHPHG\��������
DOWHUQDWLYH� WUHDWPHQW� DQG� RYHU-WKH-FRXQWHU�PHGLFD�
WLRQ�DV�ZHOO�DV�WUDQVSRUWDWLRQ�SUREOHPV�>�@��)RU�WKDW��
WKH� SXEOLF� VKRXOG� EH� HGXFDWHG� UHJDUGLQJ� WKH� ULVN�
IDFWRUV� DQG� VHYHULW\� RI� FRUQHDO� XOFHUV� DQG������������
LPSRUWDQFH�RI�HDUO\�PHGLFDO�DWWHQWLRQ� 
 
3UHGLVSRVLQJ� IDFWRUV� YDU\� LQ� GLIIHUHQW� SRSXODWLRQV��
2XU� VWXG\� IRXQG� RFXODU� WUDXPD� WR� EH� WKH� PRVW����
FRPPRQ� SUHGLVSRVLQJ� ULVN� IDFWRU� �������� IROORZHG�
E\� FRQWDFW� OHQV� XVH� ��������� <DS� HW� DO�� VKRZHG��
RFXODU� WUDXPD� ��������ZDV� WKH�PDLQ� ULVN� IDFWRUV�RI�
FRUQHDO�XOFHU�LQ�(DVW�FRDVW��0DOD\VLD�DV�ZHOO��ZKHUH�
SULPDULO\� DJULFXOWXUH� DFWLYLWLHV� ZDV� SUHGRPLQDQW���
UHVHPEOLQJ� WKH� VRFLRHFRQRPLF� EDFNJURXQG� RI� RXU�
VWXG\� ORFDWLRQ� >�@�� ,Q� D� VLPLODU� VRFLRGHPRJUDSKLF�
EDFNJURXQG� LQ� FHQWUDO� SDUW� RI� 7KDLODQG� ZKHUH������
DJULFXOWXUH�LV�WKH�PDLQ�VRXUFH�RI�LQFRPH��6DUDWRUQ�HW�
DO� IRXQG� WKDW� RFXODU� WUDXPD� �������� ZDV� WKH������
FRPPRQHVW�ULVN�IDFWRUV�IRU�FRUQHDO�XOFHU� >��@��1D]UL�
HW� DO�� UHSRUWHG� WKDW� FRQWDFW� OHQV-UHODWHG� FRUQHDO���
XOFHUV�WHQG�WR�EH�PRUH�LQ�WKH�XUEDQ�DUHD���������DV�
FRQWDFW-OHQV�DUH�PRUH�UHDGLO\�DYDLODEOH�DQG�XVHG�>�@��
&RQWDFW� OHQV� ZHUH� WKH� FRPPRQHVW� SUHGLVSRVLQJ��
IDFWRUV� LQ� 6LQJDSRUH� ��������� IROORZHG� E\� RFXODU�

WUDXPD�DV�FRQWDFW� OHQV�DUH�ZLGHO\�XVHG�E\� \RXQJ�
IHPDOHV�>��@� 
 
:H�IRXQG�XOFHUV�ODUJHU�WKDQ���PP��FHQWUDO�ORFDWLRQ�
DQG� SUHVHQFH� RI� K\SRS\RQ� XSRQ� SUHVHQWDWLRQ���
UHVXOWHG� LQ� D� VLJQLILFDQWO\� �S� �� ������� SRRUHU� ILQDO�
YLVXDO� RXWFRPH�� $OWKRXJK� RFXODU� WUDXPD� DQG����
FRQWDFW� OHQV� XVDJH� DSSHDUHG� WR� EH� WKH� PDLQ�����
SUHGLVSRVLQJ� IDFWRUV�� WKH� RYHUDOO� YLVXDO��������������
LPSURYHPHQW� DIWHU� WUHDWPHQW� ZHUH� EHWWHU���������
FRPSDUHG� WR� WKRVH� ZLWK� XQGHUO\LQJ� RFXODU����������
SDWKRORJLHV�DQG�SUH-H[LVWLQJ�SRRU�YLVXDO��:HLKDQ�7�
HW� DO� UHSRUWHG� WKDW� SRRUHU� YLVXDO� RXWFRPH� ZDV���
DVVRFLDWHG� ZLWK� ROGHU� DJH�� QRQ-FRQWDFW� OHQV�����
ZHDUHU��ODUJHU�FRUQHDO�XOFHUV�DQG�WUDXPD�>��@� 
 

$�WRWDO�RI�������������FRUQHDO�VFUDSSLQJ�VDPSOHV�
\LHOGHG� SRVLWLYH� FXOWXUHV�� 7KLV� FXOWXUH� \LHOG� LV�
VOLJKWO\� ORZ� FRPSDUHG� WR� ILQGLQJV� E\� <DS� HW� DO� LQ�
.HODQWDQ���������DQG�.XUVLDK�HW�DO�LQ�3HUDN�������
>����@��/RFDO� VWXGLHV� LQ�GLIIHUHQW�VWDWHV� LQ�0DOD\VLD�
DOVR�UHFRUGHG�3VHXGRPRQDV�VS�DV�WKH�FRPPRQHVW�
FDXVDWLYH� RUJDQLVP�� >��������@� DJUHHLQJ� ZLWK���
VWXGLHV� IURP� 6LQJDSRUH� DQG� ,QGRQHVLD� >����@��
7KHVH� FDQ� EH� H[SODLQHG� E\� VLPLODU� JHRJUDSKLFDO�
DQG� VRFLRHFRQRPLF� FKDUDFWHULVWLFV� LQ� WKHVH�������
ORFDWLRQV��)XVDULXP�VS�ZDV� IRXQG� WR�EH� WKH�PDLQ�

<HDU $XUWKRUV 6WXG\�
3HULRG 5HJLRQ 3DWLHQWV 5LVN�IDF�

WRUV���� 

3RVLWLYH�
FXOWXUHV�
��� 

2UJDQLVPV 0LFURELRORJLFDO�SUR�
ILOHV %��� )��� 

0DOD\VLD 
���� 1D]UL�2�HW�DO��

��� 
����-
���� 

6HODQJRU ��� &/������� ���� ���� ��� 3VHXGRPRQDV����������
6�DXUHXV������� 

���� <DS�<-�HW�DO�
��� 

����-
���� 

.HODQWDQ ��� 2FXODU�
WUDXPD�
������ 

���� ���� ���� 3VHXGRPRQDV����������
6�DXUHXV���������
)XVDULXP������� 

���� +RRL�6+�HW�
DO����� 

����-
���� 

-RKRU ��� 2FXODU�
WUDXPD�
����� 

- ���� - 3VHXGRPRQDV����������
6�DXUHXV��������� 

���� .XUVLDK�HW�DO��
���� 

����-
���� 

3HUDN �� 2FXODU�
WUDXPD�
（���） 

�� �� �� 3VHXGRPRQDV������ 

2WKHU�FRXQWULHV 
���� 1DSDSRUQ�7�

HW�DO������ 
����-
���� 

7KDLODQG ��� 2FXODU�
WUDXPD�
������� 

���� ���� ���� )XVDULXP���������
3VHXGRPRQDV������� 

���� $VURUXGGLQ�HW�
DO����� 

����-
���� 

,QGRQHVLD ��� 2FXODU�
WUDXPD�
������ 

���� ��� - 3VHXGRPRQDV����������
6�HSLGHUPLGLV�������� 

���� :HLKDQ�7�HW�
DO������ 

����-
���� 

6LQJDSRUH ��� &/������� ���     3VHXGRPRQDV����������
&R16 

���� /DOLWKD�HW�DO��
���� 

����-
���� 

,QGLD ����� - �� ���� ���� )XVDULXP���������$VSHU�
JLOOXV��������
6�SQHXPRQLDH��� 

���� /LQ�HW�DO����� ����-
���� 

&KLQD ���� - ���� ���� ���� &R16���������)XVDULXP�
��������$VSHUJLOOXV�
������ 

���� .KRU�HW�DO��
���� 

����-
���� 

$VLD ���� 2FXODU�
WUDXPD�
������ 

���� �� ���� )XVDULXP���������3VHX�
GRPRQDV���������$VSHU�
JLOOXV������ 

���� 7DQ�HW�DO����� ����-
���� 

0DQFKHVWHU��
8. 

���� - ���� ���� ��� &R16���������6�DXUHXV
�������6WUHSWRFRFFL�
������ 

���� $VEHOO�HW�DO�
���� 

����-
���� 

86 ���� - ��� ��� � 6��DXUHXV���������
&216������+�LQIOXHQ]D�
���� 

7DEOH����3UHVHQWLQJ�DQG�ILQDO�YLVXDO�DFXLW\�YV�FOLQLFDO�IHDWXUHV� 



�� 

 

FDXVDWLYH� RUJDQLVP� LQ� $VLD� SDUWLFXODUO\� 7KDLODQG�
DQG�,QGLD�>��������@��&RDJXODVH-QHJDWLYH�VWDSK\OR�
FRFFL� �&R1V�� ZDV� PRUH� FRPPRQ� LQ� &KLQD� DQG���
8QLWHG�.LQJGRP��8.��ZKLOH�VWXGLHV�IURP�WKH�8QLWHG�
6WDWHV� UHYHDOHG� 6WDSK\ORFRFFXV� DXUHXV� DV� WKH�
PDLQ�FDXVDWLYH�RUJDQLVP�>��������@� 
 
2XU� SDWLHQWV� ZHUH� HPSLULFDOO\� WUHDWHG� ZLWK���������
FRPELQHG� WRSLFDO�DPLQRJO\FRVLGH� �JHQWDPLFLQ��DQG�
FHSKDORVSRULQ� �FHIWD]LGLPH� RU� FHIXUR[LPH�� DIWHU�
EHLQJ�FOLQLFDOO\�GLDJQRVHG�DV�EDFWHULDO�XOFHUV�ZKLOH�
WRSLFDO� DPSKRWHULFLQ� %� DQG� IOXFRQD]ROH� ZHUH������
SUHVFULEHG�WR� WKRVH�ZLWK�SUHVXPHG�IXQJDO�NHUDWLWLV��
0RUH� VSHFLILF� DQWLELRWLFV� RU� DQWLIXQJDO� ZHUH���������
DGPLQLVWHUHG� DFFRUGLQJ� WR� WKH� FXOWXUH� DQG����������
VHQVLWLYLW\� UHVXOWV�� 2QO\� ��� H\HV� ������� ZHUH����
FRPSOLFDWHG�ZLWK�FRUQHDO�SHUIRUDWLRQ�ZKLOH����H\HV�
������� GHYHORSHG� H[RJHQRXV� HQGRSKWKDOPLWLV����
6L[WHHQ� ������� SDWLHQWV� UHTXLUHG� SHQHWUDWLQJ������
NHUDWRSODVW\�DQG�DQRWKHU�����������KDG�WR�XQGHUJR�
HYLVFHUDWLRQ� 
 
:H� IRXQG� ���� SDWLHQWV� �������� KDG� ILQDO� YLVXDO�
DFXLW\�ZRUVH�WKDQ�������DOPRVW�VLPLODU�WR�WKH�UHVXOWV�
E\� 1D]UL� HW� DO�� ������ >�@�� 9LVXDO� LPSDLUPHQW� KDV�
VLJQLILFDQW� LPSDFW� RQ� LQGLYLGXDOV� DQG� VRFLHW\�� ,W� LV�
LPSRUWDQW� WR� UDLVH� SXEOLF� DZDUHQHVV� UHJDUGLQJ� WKH�
ULVN� IDFWRUV� RI� FRUQHDO� XOFHU�� WKH� SUHYHQWLYH�
PHDVXUHV� HVSHFLDOO\� LQ� KLJK-ULVN� RFFXSDWLRQ�� DQG�
WKH� XUJHQF\� WR� VHHN� WUHDWPHQW� WR� DFKLHYH� EHWWHU�
YLVXDO�RXWFRPH�� 
 
%HLQJ�D�UHWURVSHFWLYH�GHVLJQ��WKLV�VWXG\�KDV�OLPLWHG�
PRUH� WKRURXJK� FRUUHODWLRQ� WR� EH� HVWDEOLVKHG� ZLWK�
UHJDUGV� WR� VSHFLILF� GHPRJUDSKLF� IHDWXUHV� VXFK� DV�
RFFXSDWLRQ�� HGXFDWLRQ� OHYHO�� ILQDQFLDO� VWDWXV�����
VPRNLQJ�VWDWXV��FRPRUELGLWLHV�DQG�GLVHDVH�FRQWURO��
'XUDWLRQ� RI� WUHDWPHQW� DQG� KRVSLWDOLVDWLRQ� ZDV� QRW�
DQDO\VHG� LQ� YLHZ� RI� PXOWLSOH� FRQIRXQGLQJ� IDFWRUV�
VXFK� DV� SDWLHQW¶V� FRPSOLDQFH� DQG� UHIXVDO� IRU�������
KRVSLWDO�DGPLVVLRQ� 
 
 
&21&/86,216 
 
2FXODU�WUDXPD�ZDV�WKH�PDLQ�SUHGLVSRVLQJ�IDFWRU� LQ�
RXU�FRKRUW�RI�FRUQHDO�XOFHU�SDWLHQWV�DQG�3VHXGRPR�
QDV� VS� ZDV� WKH� FRPPRQHVW� FDXVDWLYH� RUJDQLVP��
/DUJH� FRUQHDO� XOFHU�� FHQWUDO� XOFHU� ORFDWLRQ���������
SUHVHQFH� RI� K\SRS\RQ� DQG� XQGHUO\LQJ� RFXODU�����
SDWKRORJLHV� FRQWULEXWHG� WR� ZRUVH� YLVXDO� RXWFRPH��
7KH� DZDUHQHVV� RI� H\H� GLVHDVH� DQG� SUHYHQWLRQ�
QHHG� WR� EH� HPSKDVL]H� LQ� FRPPXQLW\� � KHDOWK�������
SURPRWLRQ�� 5RXWLQH� RSKWKDOPRORJ\� WUDLQLQJ���������
SURJUDPPH� IRU� SULPDU\� KHDOWKFDUH� SUDFWLWLRQHUV� LV�
LQGHHG� FUXFLDO� IRU� HDUO\� UHIHUUDO� DQG� GHILQLWLYH�����
WUHDWPHQW�LQ�RUGHU�WR�DFKLHYH�EHWWHU�YLVXDO�RXWFRPH�� 
 
 
5()(5(1&(6 
 
�� /DZVRQ�8��3DXOR�-0%��6ZDSQD�66�HW�DO��7KH�

SHUVLVWHQW�GLOHPPD�RI�PLFURELDO�NHUDWLWLV��*OREDO�
EXUGHQ�� GLDJQRVLV�� DQG� DQWLPLFURELDO� UH�
VLVWDQFH�� 6XUY� 2SKWKDOPRO�� ������ ���������-
���� 

�� 1D]UL� 2�� 0DLPXQDK� $0�� 5DILGDK� HW� DO�� $Q� ��

\HDU�UHWURVSHFWLYH�UHYLHZ�LI�PLFURELDO�NHUDWLWLV�LQ�
D� VHFRQGDU\� UHIHUUDO� FHQWUH� LQ�0DOD\VLD��0DO� -�
0HG�+HDOWK�6FL��������������-���� 

�� 'DZVRQ�'*��8EHOV�-/��(GHOKDXVHU�+)��&RUQHD�
DQG�VFOHUD��,Q��$OP�$��.DXIPDQ�3/��HGV��$GOHU¶V�
3K\VLRORJ\�RI�WKH�(\H����WK�HG��1HZ�<RUN��(OVH�
YLHU���������-���� 

�� $VURUXGGLQ�0��5LQD� /'�� /XNPDQ�(� HW� DO�� 9DUL�
RXV�IDFWRUV�DIIHFWLQJ�WKH�EDFWHULDO�FRUQHDO�XOFHU�
KHDOLQJ��D��-\HDUV� VWXG\� LQ� UHIHUUDO� WHUWLDU\�H\H�
KRVSLWDO� LQ� ,QGRQHVLD�� 0HG� -� ,QGRQHV� �������
�������-���� 

�� 6LULNXO�7��3UDEULSXWDORRQJ�7��6PDWKLYDW�$�HW�DO��
3UHGLVSRVLQJ� IDFWRUV� DQG� HWLRORJLF� GLDJQRVLV� RI�
XOFHUDWLYH�NHUDWLWLV��&RUQHD����������������-������� 

�� <DS�-<��7DQ�.9�DQG�6RQQ\-7HR�.6��$��-\HDU�
UHWURVSHFWLYH�UHYLHZ�RI�FRUQHDO�XOFHUV� LQ�+RVSL�
WDO� 8QLYHUVLWL� 6DLQV� 0DOD\VLD�� )DPLO\� 0HGLFLQH�
DQG�3ULPDU\�&DUH�5HYLHZ��������������-����� 

�� -DEDWDQ� 3HUDQJNDDQ� 0DOD\VLD�� ������� 0DUFK�
����� 3RSXODWLRQ� E\� DJH� JURXS� VH[� DQG� HWKQLF�
JURXS�� .HGDK�� KWWSV���ZZZ�GDWD�JRY�P\�GDWD�
HQB86�GDWDVHW�SRSXODWLRQ-E\-DJH-JURXS-VH[-
DQG-HWKQLF-JURXS-NHGDK� 

�� +RRL� 6+�� +RRL� 67�� &XOWXUH-3URYHQ� %DFWHULDO�
.HUDWLWLV� LQ�D�0DOD\VLDQ�*HQHUDO�+RVSLWDO��0HG�
-�0DOD\VLD����������������-����� 

�� .KDUH�3��6KULYDVWDYD�0�DQG�.XPDU�.��6WXG\�RI�
HSLGHPLRORJLFDO� FKDUDFWHUV�� SUHGLVSRVLQJ� IDF�
WRUV� DQG� WUHDWPHQW� RXWFRPH� RI� FRUQHDO� XOFHU�
SDWLHQWV��,QW�-�0HG�5HV�5HY��������������-�� 

��� 6DUDWRUQ� %�� 1JDPMLW� .�� 9LODYXQ� 3� HW� DO�� ,QIHF�
WLRXV� NHUDWLWLV� DW� .LQJ� &KXODORQJNRUQ�0HPRULDO�
+RVSLWDO�� $� ��� \HDU� UHWURVSHFWLYH� VWXG\� RI� ����
FDVHV��-�0HG�$VVRF�7KDL�������6���-6��� 

��� :HLKDQ�7��'DYLG�&��&KDUPDLQH�&�HW�DO��'LVHDVH�
SDWWHUQV� RI� PLFURELDO� NHUDWLWLV� LQ� 6LQJDSRUH�� $�
UHWURVSHFWLYH� FDVH� VHULHV�� &RQW� /HQV� $QWHULRU�
(\H��������������-������� 

��� .XUVLDK�05��0RKG�6KDULI�)��%DODUDYL�3��5HWUR�
VSHFWLYH�UHYLHZ�RI�FRUQHDO�XOFHUV�LQ�,SRK�+RVSL�
WDO��0HG�-�0DOD\VLD����������������-��������� 

��� .KRU�:%�� 3UDMQD� 91�� *DUJ� 3� HW� DO�� 7KH� $VLD�
&RUQHD� 6RFLHW\� ,QIHFWLRXV� .HUDWLWLV� 6WXG\�� D�
3URVSHFWLYH�0XOWLFHQWHU�6WXG\�RI�,QIHFWLRXV�.HU�
DWLWLV�LQ�$VLD��$P�-�2SKWKDOPRO���������������-
������ 

��� /DOLWKD� 3�� 3UDMQD� 19�� 0DQRKDUDQ� *� HW� DO��
7UHQGV�LQ�EDFWHULDO�DQG�IXQJDO�NHUDWLWLV�LQ�6RXWK�
,QGLD�� ����-������ %U� -� 2SKWKDOPRO�� ���������
���-���� 

��� 7DQDQXYDW� 1�� 3XQ\DNKXP� 3�$XVD\DNKXQ� 6� HW�
DO��(WLROROJ\�DQG�&OLQLFDO�2XWFRPHV�RI�0LFURELDO�
.HUDWLWLV�DW�D�7HUWLDU\�(\H-&DUH�&HQWHU�LQ�1RUWK�
HUQ� 7KDLODQG�� -�0HG�$VVRF� 7KDL� ������������-
���� 

��� /LQ�/��'XDQ�)��<DQJ�<�HW�DO��1LQH�\HDU�DQDO\VLV�
RI�LVRODWHG�SDWKRJHQV�DQG�DQWLELRWLF�VXVFHSWLELOL�
WLHV� RI� PLFURELDO� NHUDWLWLV� IURP� D� ODUJH� UHIHUUDO�
H\H� FHQWHU� LQ� VRXWKHUQ� FKLQD�� ,QIHFW� 'UXJ� 5H�
VLVW���������������-����� 

��� 7DQ� 6=�� :DONGHQ� $�� $L� /� HW� DO�� 7ZHOYH-\HDU�
DQDO\VLV� RI� PLFURELDO� NHUDWLWLV� WUHQGV� DW� D� 8.�
WHUWLDU\�KRVSLWDO��(\H��/RQG��������������-���� 

��� $VEHOO� 3$�� 6DQILOLSSR� &0�� 6DKP� ')� HW� DO��
7UHQGV� LQ� $QWLELRWLF� 5HVLVWDQFH� $PRQJ�2FXODU�
0LFURRUJDQLVPV�LQ�WKH�8QLWHG�6WDWHV�)URP������
WR�������-$0$�2SKWKDOPRO�����������-�� 
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9,68$/�287&20(�2)�3$56�3/$1$�9,75(&720<�)25�'5233('�18&/(86�)2//2:,1*������������������
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1XUQDGLD�.DPDUXGGLQ�����1RUOHODZDWL�=DLQRO����=DEUL�.DPDUXGLQ����0DH-/\QQ�&DWKHULQH�%DVWLRQ�� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�6HOD\DQJ��%����/HEXKUD\D�6HOD\DQJ-.HSRQJ��������%DWX�&DYHV��6HODQJRU��0DOD\VLD� 
�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�� 

%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 
�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�+HDOWK�6FLHQFHV��8QLYHUVLWL�6DLQV�,VODP�0DOD\VLD��0HQDUD�%�� 

3HUVLDUDQ�03$- �3DQGDK�,QGDK�������� .XDOD�/XPSXU� .XDOD�/XPSXU��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��1XUQDGLD�.DPDUXGGLQ 
 
(PDLO�DGGUHVV�� 
QIQDGLD���#JPDLO�FRP� 
 

5HFHLYHG�� 
0D\����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
0D\����� 
 

 

.H\ZRUGV� 

FRPSOLFDWHG� SKDFRHPXOVLILFDWLRQ��
GURSSHG�OHQV�IUDJPHQW�� 
GURSSHG�QXFOHXV� 
SDUV�SODQD�YLWUHFWRP\� 
SKDFRIUDJPHQWDWLRQ 

$%675$&7 

3KDFRHPXOVLILFDWLRQ� FRPSOLFDWHG�ZLWK� GURSSHG� QXFOHXV� UHTXLUHV� SDUV� SODQD� YLWUHFWRP\� IRU� UHPRYDO� RI�

WKH�GURSSHG� OHQV� IUDJPHQWV��0DQ\�IDFWRUV�GHWHUPLQHG� WKH�YLVXDO�RXWFRPH��7KH�REMHFWLYH�RI� WKLV�VWXG\�

ZDV� WR� HYDOXDWH� WKH� YLVXDO� RXWFRPH� DQG� FRPSOLFDWLRQV� IROORZLQJ� SDUV� SODQD� YLWUHFWRP\� IRU� GURSSHG��

QXFOHXV� SRVW� FRPSOLFDWHG� SKDFRHPXOVLILFDWLRQ�� 7KLV� VWXG\� ZDV� D� UHWURVSHFWLYH�� QRQ-FRPSDUDWLYH������

LQWHUYHQWLRQDO� FDVH� VHULHV�� � $� WRWDO� RI� ��� SDWLHQWV�ZHUH� UHYLHZHG�� 7LPLQJ� RI� VXUJHU\�� LQWUDRFXODU� OHQV�

LPSODQWHG��VL]H�RI�GURSSHG�OHQV�IUDJPHQWV�DQG�FRPSOLFDWLRQ�V��ZHUH�DQDO\]HG�DJDLQVW�YLVXDO�RXWFRPH��

7KH�UHVXOWV�UHYHDOHG�WKDW� ������KDG�YLVXDO�DFXLW\�RI��������%HWWHU�YLVXDO�RXWFRPH�ZDV�DVVRFLDWHG�ZLWK�

GHOD\HG�YLWUHFWRP\�DQG�PRUH�WKDQ�D�TXDUWHU�GURSSHG�QXFOHXV�VL]H��7\SHV�RI�LQWUDRFXODU�OHQV�LPSODQWHG�

GLG� QRW� DIIHFW� YLVXDO� RXWFRPH�� &RPSOLFDWLRQV� LQFOXGHG� KLJK� DVWLJPDWLVP� ������� HSLUHWLQDO� PHPEUDQH�

��������UKHJPDWRJHQRXV�UHWLQDO�GHWDFKPHQW���������FKRURLGDO�GHWDFKPHQW���������DQG�F\VWRLG�PDFXOD�

RHGHPD���������,Q�FRQFOXVLRQ��YLWUHFWRP\�ZLWKLQ�VL[�WR�HLJKW�GD\V�DQG�ODUJHU�GURSSHG�QXFOHXV�IUDJPHQW�

VL]H�ZHUH�DVVRFLDWHG�ZLWK�EHWWHU�YLVXDO�RXWFRPH� 

,1752'8&7,21 
 

,Q� ������ RQO\� ������ RI� FDWDUDFWV� LQ� 0DOD\VLD� ZHUH�
PDQDJHG�E\�SKDFRHPXOVLILFDWLRQ�WHFKQLTXH�ZKLOH�PRVW�
ZHUH� RSHUDWHG� ZLWK� H[WUDFDSVXODU� FDWDUDFW� H[WUDFWLRQ�
>�@��7KH�UDWH�RI�SKDFRHPXOVLILFDWLRQ�FRQWLQXHG�WR�ULVH�WR�
������ LQ� ����� >�@�� � :LWK� LQFUHDVLQJ� QXPEHU� RI�
SKDFRHPXOVLILFDWLRQV� SHUIRUPHG�� WKH� UDWH� DQG���������
LQFLGHQFH�RI�FRPSOLFDWLRQV�VXFK�DV�SRVWHULRU�FDSVXODU�
WHDU�DQG�GURSSHG�QXFOHXV�KDYH�VKRZQ�FRUUHVSRQGLQJ�
LQFUHPHQW�� HVSHFLDOO\� GXULQJ� WKH� �HDUO\� OHDUQLQJ�FXUYH�
RI� VXUJHRQV�� 'URSSHG� QXFOHDU� IUDJPHQWV� UHTXLUH�����
UHPRYDO� RI� WKH� OHQV� IUDJPHQWV� YLD� YLWUHFWRP\�� � )RU�
PRUH� WKDQ� D� GHFDGH�� 6HOD\DQJ� +RVSLWDO� (\H�����������
'HSDUWPHQW� KDV� EHHQ� RQH� RI� WKH� QDWLRQDO� UHIHUUDO���
FHQWUHV� IRU� YLWUHRUHWLQDO� VXEVSHFLDOW\� LQ� 0DOD\VLD�����
UHFHLYLQJ� FDVHV� WKDW� UHTXLUH� YLWUHRUHWLQDO� VXUJLFDO����
LQWHUYHQWLRQ�� 7KLV� LQFOXGHV� FDVHV� RI� GURSSHG� QXFOHXV�
SRVW� FRPSOLFDWHG� SKDFRHPXOVLILFDWLRQ�� 'URSSHG������
QXFOHXV��RU�GLVORFDWLRQ�RI�WKH�HQWLUH�QXFOHXV�RU�QXFOHDU�
IUDJPHQWV�LQWR�WKH�YLWUHRXV�FDYLW\� LV�RQH�RI�WKH�NQRZQ�
FRPSOLFDWLRQV�RI�SKDFRHPXOVLILFDWLRQ��,WV�RFFXUUHQFH�LV�
FRQWULEXWHG�E\�PXOWLSOH� IDFWRUV�VXFK�DV�SRODU�FDWDUDFW��
EUXQHVFHQW� FDWDUDFW�� SUHYLRXV�YLWUHFWRPLVHG�H\H��KLJK�
P\RSLD� DQG� SVHXGRH[IROLDWLRQ� V\QGURPH�� /HIW���������
XQWUHDWHG��UHWDLQHG� OHQV�IUDJPHQWV�FDQ�OHDG�WR�VHYHUH�
LQWUDRFXODU� LQIODPPDWLRQ�� FRUQHD� RHGHPD�� F\VWRLG��

PDFXODU� RHGHPD�� VHFRQGDU\� JODXFRPD� DQG� UHWLQDO�
GHWDFKPHQW��UHVXOWLQJ�LQ�D�GHFUHDVH�LQ�YLVXDO�DFXLW\�
>�@� 

 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�YLVXDO�RXWFRPH�RI�
SDWLHQWV� ZKR� XQGHUZHQW� SDUV� SODQD� YLWUHFWRP\� IRU�
GURSSHG� QXFOHXV� DIWHU� SKDFRHPXOVLILFDWLRQ�� 7LPLQJ�
RI� YLWUHFWRP\�� W\SH� RI� LQWUDRFXODU� OHQV�� VL]H� RI�
GURSSHG� OHQV� IUDJPHQWV� DQG� FRPSOLFDWLRQV� ZHUH�
HYDOXDWHG�DQG�DQDO\]HG�DJDLQVW�YLVXDO�RXWFRPH�� 
 
 
0$7(5,$/�	�0(7+2' 
 
7KLV� LV� D� UHWURVSHFWLYH� DQG� QRQ-FRPSDUDWLYH�������
LQWHUYHQWLRQDO� FDVH� VHULHV�� � (OHFWURQLF� PHGLFDO����
UHFRUGV� RI� DOO� SDWLHQWV� ZKR� XQGHUZHQW� SDUV� SODQD�
YLWUHFWRP\�ZLWK�OHQV�IUDJPHQW�UHPRYDO�LQ�(\H�&OLQLF��
6HOD\DQJ� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�
RYHU� D� �-\HDU� SHULRG� EHWZHHQ� -DQXDU\� ����� DQG�
'HFHPEHU�������ZKLFK� LQFOXGHV�D� WRWDO� RI� ���H\HV�
IURP� ��� SDWLHQWV�� $OO� WKH� SDWLHQWV� XQGHUZHQW� SDUV�
SODQD�YLWUHFWRP\�ZLWK�OHQV�IUDJPHQWV�UHPRYDO��'DWD�
FROOHFWHG� LQFOXGH� GHPRJUDSKLF� GDWD� �DJH� DQG�����
JHQGHU��� ODWHUDOLW\� RI� LQYROYHG� H\H�� GDWH� RI� LQLWLDO��



�� 

 

VXUJHU\� DQG� YLWUHFWRP\�� W\SHV� RI� LQWUDRFXODU� OHQV�
LPSODQWHG��SUH-H[LVWLQJ�RFXODU�SUREOHP��FDWHJRU\�RI�
VXUJHRQV� �YLWUHRUHWLQDO� FRQVXOWDQW� RU� IHOORZ��� ILQDO�
YLVXDO� DFXLW\� DQG� FRPSOLFDWLRQV� �LQWUD� DQG� SRVW-
YLWUHFWRP\��� 7KH� QXPEHU� DQG� VL]H� RI� GLVORFDWHG�
QXFOHDU� IUDJPHQWV�� WKH� WLPLQJ� RI� LQWHUYHQWLRQ�� WKH�
W\SH� RI� LQWUDRFXODU� OHQV� �,2/�� LPSODQWHG������������
FRPSOLFDWLRQV� DQG� YLVXDO� RXWFRPH�ZHUH� DQDO\]HG��
$� PLQLPXP� RI� �� PRQWKV� RI� IROORZ-XS� GDWD� DIWHU�
YLWUHFWRP\� ZDV� QHFHVVDU\� IRU� LQFOXVLRQ� LQ� WKH�
VWXG\�� 3DWLHQWV� ZLWK� SUH-H[LVWLQJ� RFXODU� GLVHDVH�
RWKHU� WKDQ�FDWDUDFW�ZKLFK� FRXOG�KDYH�DIIHFWHG� WKH�
YLVXDO� DFXLW\� SULRU� WR� FDWDUDFW� VXUJHU\� VXFK� DV����
UHWLQD� RU� PDFXODU� GLVHDVH�� SDWLHQWV� LQ� ZKRP������
SULPDU\�DLP�RI�FDWDUDFW�VXUJHU\�ZDV�QRW�WR�LPSURYH�
YLVLRQ� VXFK� DV� SDWLHQWV� ZLWK� WUDXPDWLF� OHQV���������
GLVORFDWLRQ� DQG� XYHLWLF� FDWDUDFW�� GHIDXOWHUV� RU�����
LQFRPSOHWH�GRFXPHQWDWLRQ�ZHUH�H[FOXGHG�� 
 
$OO� VXUJHULHV� ZHUH� SHUIRUPHG� E\� FRQVXOWDQWV� DQG�
YLWUHRUHWLQDO�IHOORZV��7KH�FDVHV�ZHUH�UHIHUUHG�HLWKHU�
IURP�JRYHUQPHQW�RU�SULYDWH�RSKWKDOPRORJ\�FHQWHUV��
,QLWLDO� DVVHVVPHQW� ZDV�PDGH� GXULQJ� SDWLHQW¶V� ILUVW�
FOLQLF� YLVLW�� 7KRVH� ZLWK� KLJK� LQWUDRFXODU� SUHVVXUH�
�,23�� �GHILQHG� DV� ,23� RI� ���PP+J� RU�PRUH�� DQG�
RHGHPDWRXV�FRUQHD�ZHUH�PDQDJHG�PHGLFDOO\��ZLWK�
WRSLFDO� DQWLJODXFRPD� DQG� FRUWLFRVWHURLG�� EHIRUH�
EHLQJ�OLVWHG�IRU�RSHUDWLRQ�� 
 
$OO�SDWLHQWV�XQGHUZHQW�SDUV�SODQD�YLWUHFWRP\�XQGHU�
UHWUREXOEDU� RU� JHQHUDO� DQDHVWKHVLD�� � 6WDQGDUG�
WKUHH-SRUW� ��*� SDUV� SODQD� YLWUHFWRP\� SRUWV� ZHUH�
LQVHUWHG� DQG� FRPSOHWH� YLWUHFWRP\� SHUIRUPHG� YLD�
VWDQGDUG� PDQQHU�� � 3RVWHULRU� YLWUHRXV� GHWDFKPHQW�
ZDV� LQGXFHG� LI� QHFHVVDU\� ZLWK� DVSLUDWLRQ� DQG�����
WULDPFLQRORQH� VWDLQLQJ�� :KHQ� SRVVLEOH�� VPDOO�����
QXFOHXV� IUDJPHQW� RI� OHVV� WKDQ� D� TXDUWHU� QXFOHXV�
VL]H� DQG� FRUWLFDO� PDWWHU� ZHUH� UHPRYHG� XVLQJ�����
YLWUHRXV�FXWWHU��/DUJHU�SLHFHV�RI�QXFOHXV�IUDJPHQWV�
ZHUH� UHPRYHG� XVLQJ� D� ��*� SKDFRIUDJPHQWDWLRQ�
WHFKQLTXH� WKURXJK� D� VFOHUDO� LQFLVLRQ� PDGH� ZLWK�
095� EODGH�� � 9LWUHFWRP\� ZDV� FRPSOHWHG� ZLWK�������

LQWHUQDO�VHDUFK�IRU�LDWURJHQLF�EUHDNV��)LQDOO\��VXOFXV�
RU� DQWHULRU� FKDPEHU� LQWUDRFXODU� OHQVHV� ZHUH��������
LPSODQWHG� GHSHQGLQJ� RQ� DGHTXDF\� RI� FDSVXODU���
VXSSRUW�� 
 
3RVW-RSHUDWLYHO\�� SDWLHQWV� ZHUH� SUHVFULEHG� ZLWK��
WRSLFDO� GH[DPHWKDVRQH�DQG�FKORUDPSKHQLFRO� HYHU\�
WZR� KRXUV� IRU� WKH� ILUVW� ZHHN� DQG� WDSHUHG� RII��������
VXEVHTXHQWO\�RYHU�RQH�PRQWK���,QWUDRFXODU�SUHVVXUH�
RI� ��� PP+J� RU� PRUH� ZDV� WUHDWHG� ZLWK� DQWL-
JODXFRPD�DFFRUGLQJO\�� � 9LVXDO� DFXLW\�ZDV� WDNHQ� DW�
HYHU\�UHYLHZ�XQWLO�DW�OHDVW���PRQWKV�SRVW�YLWUHFWRP\�
XVLQJ� 6QHOOHQ� FKDUW�� 3HDUVRQ� FKL-VTXDUH� WHVW� ZDV�
SHUIRUPHG� WR� GHWHUPLQH� DQ\� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ� L�� WKH� WLPLQJ� RI� YLWUHFWRP\� DQG� YLVXDO�����
DFXLW\�� LL�� WKH�GLIIHUHQW� W\SHV�RI� LPSODQWHG�,2/V�DQG�
YLVXDO� DFXLW\�� DQG� LLL�� WKH� VL]H� RI� GURSSHG� OHQV�������
IUDJPHQWV� DQG� YLVXDO� DFXLW\� DQG� LY�� DQ\���������������
LQWUDRSHUDWLYH� RU� SRVWRSHUDWLYH� FRPSOLFDWLRQV� DQG�
YLVXDO� DFXLW\�� $� S� YDOXH� RI� ����� ZDV� WDNHQ� DV������
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JURXSV�� 
 
 
5(68/76 
 
'HPRJUDSKLF�GDWD 
2I� ���� SDWLHQWV� ����� H\HV�� ZKR� XQGHUZHQW�������
YLWUHFWRP\� IRU�GURSSHG�QXFOHXV�RU�GURSSHG�QXFOHDU�
IUDJPHQWV�DW�RXU�FHQWUH�GXULQJ� WKH�SHULRG�RI�VWXG\��
���VXEMHFWV�>���H\HV@�PHW�WKH�LQFOXVLRQ�FULWHULD�DQG�
ZHUH�LQFOXGHG�LQ�WKLV�UHWURVSHFWLYH�FDVH�UHYLHZ�� 
 
7KH�PHDQ�DJH�RI�SDWLHQWV�ZDV�����UDQJHG����–�����
\HDUV��7KHUH�ZDV�DQ�HTXDO�JHQGHU�GLVWULEXWLRQ�RI����
PDOHV�DQG���� IHPDOHV�� �)LIW\�SDWLHQWV� ��������KDG�
GURSSHG�QXFOHXV� IUDJPHQWV� LQYROYLQJ� ULJKW�H\H�DQG�
���SDWLHQWV���������KDG�LQYROYHPHQW�LQ�WKH�OHIW�H\H
�7DEOH���� 
 
9LVXDO�DFXLW\ 
$W� WKUHH� PRQWKV� SRVW� YLWUHFWRP\�� ������ ������������
SDWLHQWV��JDLQHG�YLVXDO�DFXLW\�RI������RU�EHWWHU�ZKLOH�

'HPRJUDSK\ 1XPEHU�RI�SDWLHQWV��Q ��� 

*HQGHU   

0DOH �� 

)HPDOH �� 

(\H�RSHUDWHG   

5LJKW�H\H �� 

/HIW�H\H �� 

$JH��\HDUV�   

5DQJH ��-�� 

0HDQ �� 

7DEOH����'HPRJUDSKLF�GDWD�RI�SDWLHQWV�� 



�� 

 

������ ���� SDWLHQWV�� KDG� YLVXDO� DFXLW\� RI� ����� RU�
ZRUVH���6HYHQ�SDWLHQWV��������DFKLHYHG�YLVXDO�DFXLW\�
RI� ���� DQG� ��� SDWLHQWV� �������� KDG� YLVXDO� DFXLW\� RI�
�����RU�ZRUVH�DW�WKUHH�PRQWKV¶�UHYLHZ� 
 
5HDVRQV� IRU� SRRU� YLVXDO� RXWFRPH� ������ RU� ZRUVH��
ZHUH� GXH� WR� FRPSOLFDWLRQ>V@� LQ� HLJKW� H\HV�� QDPHO\�
UKHJPDWRJHQRXV� UHWLQDO� GHWDFKPHQW� �WZR� H\HV����
FKRURLGDO� GHWDFKPHQW� �IRXU� H\HV��� FRUQHD�������������
GHFRPSHQVDWLRQ� �RQH� H\H��� YLWUHRXV� KHPRUUKDJH�
�RQH� H\H��� F\VWRLG� PDFXOD� RHGHPD� �RQH� H\H���������
SRVW-RSHUDWLYH�HQGRSKWKDOPLWLV��RQH�H\H��DQG�FKURQLF�
DQWHULRU� XYHLWLV� �RQH� H\H��� 7KUHH� SDWLHQWV� KDG� DQ��
XQH[SODLQHG�FDXVH�RI�SRRU�YLVXDO�DFXLW\��� 
 
7LPLQJ�RI�SDUV�SODQD�YLWUHFWRP\ 
$OO�FDVHV�XQGHUZHQW�WKUHH-SRUW�SDUV�SODQD�YLWUHFWRP\�
�339���7KH�WLPLQJ�RI�WKH�LQWHUYHQWLRQ�VXUJHU\�UDQJHG�
EHWZHHQ� VDPH� GD\� �ZLWKLQ� ��� KRXUV�� DQG� ���� GD\V�

SRVW� SKDFRHPXOVLILFDWLRQ�� ZLWK� PHDQ� RI� ���� GD\V��
7KH� UHDVRQ� IRU� RQH� SDWLHQW� WR� KDYH� YLWUHFWRP\���
SHUIRUPHG� ODWH� DW� GD\� ���� SRVW� FDWDUDFW� VXUJHU\�
ZDV�GXH�WR�KLV�GLVDJUHHDEOH�IRU�YLWUHFWRP\�DW�LQLWLDO�
VWDJH�� )LIW\-WZR� SDWLHQWV� �������� KDG� YLWUHFWRP\�
GRQH� ZLWKLQ� ILYH� GD\V� DQG� LQ� ��� SDWLHQWV� ��������
YLWUHFWRP\� ZDV� GRQH� DIWHU� ILYH� GD\V� RI� SULPDU\���
VXUJHU\�� 
 
'DWD� DQDO\VLV� ZLWK� &KL-6TXDUH� WHVW� VKRZHG� WKH�
WLPLQJ�RI�YLWUHFWRP\�LQIOXHQFHG�WKH�YLVXDO�RXWFRPH��
7KHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�ILQDO�YLVXDO�
RXWFRPH� ZKHQ� YLWUHFWRP\� ZDV� SHUIRUPHG� ZLWKLQ�
ILYH�GD\V� �HDUO\��RU�DIWHU� ILYH�GD\V� �ODWHU�� IROORZLQJ�
WKH� SULPDU\� FDWDUDFW� VXUJHU\� ZLWK� S� YDOXH ������
�7DEOH���� 
 
7ZHQW\-VHYHQ�SDWLHQWV�KDG�YLVXDO�DFXLW\�RI������RU�
EHWWHU� DQG� ��� SDWLHQWV� KDG� YLVXDO� DFXLW\� RI� ZRUVH�

  9LVXDO�DFXLW\�DW���PRQWKV &KL�VTXDUH�WHVW 

����� �����   

,QWHUYDO�RI�VXUJHULHV       

  

(DUO\��£��GD\V� 
�Q ��� 

�� 
������� 

�� 
������� 

S ����� 
/DWHU�����GD\V� 

�Q ��� 
�� 

������� 
� 

������� 

  

£��GD\V 
�Q ��� 

�� 
������� 

�� 
������� 

S ����� 
���GD\V 
�Q ��� 

�� 
������� 

� 
������� 

7\SH�RI�,2/D       

  

6XOFXV�,2/E 
�Q ��� 

�� 
������� 

�� 
������� 

S ���� $&,2/F 
�Q ��� 

�� 
������� 

�� 
������� 

$SKDNLD 
�Q �� 

� 
������ 

� 
���� 

6L]H�RI�GURSSHG�OHQV�PDWWHU       

  

£����QXFOHXV 
�Q ��� 

�� 
������� 

�� 
������� 

S ���� 
!����QXFOHXV 

�Q ��� 
�� 

������� 
�� 

������� 

6XUJHRQ       

  

&RQVXOWDQW 
�Q ��� 

�� 
������� 

�� 
������� 

S ����� 
)HOORZV 
�Q ��� 

�� 
������� 

�� 
������� 

7DEOH����9LVXDO�RXWFRPH�IROORZLQJ�SDUV�SODQD�YLWUHFWRP\�IRU�SKDFRHPXOVLILFDWLRQ�FRPSOLFDWHG�ZLWK�GURSSHG�OHQV�IUDJPHQWV�� 

D�LQWUDRFXODU�OHQV 
E�VXOFXV�LQWUDRFXODU�OHQV 
F�DQWHULRU�FKDPEHU�LQWUDRFXODU�OHQV 
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WKDQ� ����� LI� YLWUHFWRP\� ZDV� SHUIRUPHG� HDUO\� �ILYH�
GD\V� RU� HDUOLHU�� IROORZLQJ� GURSSHG� QXFOHXV�� :KHQ�
WKH� YLVXDO� RXWFRPH� ZDV� FRPSDUHG� WR� GHOD\HG���
YLWUHFWRP\� �GD\�VL[�RU� ODWHU��� ���SDWLHQWV�KDG�YLVXDO�
DFXLW\� RI� ����� RU� EHWWHU� DQG� RQO\� QLQH� SDWLHQWV� KDG�
YLVXDO� DFXLW\� ZRUVH� WKDQ� ������ � 7KHUH� ZDV� D���������
VLJQLILFDQW�GLIIHUHQW�RI�WKH�ILQDO�YLVXDO�RXWFRPH�LI�WKH�
VXUJHU\�ZDV�SHUIRUPHG�ODWHU�FRPSDUH�WR�HDUOLHU�ZLWK�
S �������1R�VLJQLILFDQW�GLIIHUHQFH� LI� YLWUHFWRP\�ZDV�
SHUIRUPHG� DIWHU� HLJKW� GD\V� IROORZLQJ����������
SKDFRHPXOVLILFDWLRQ� ZLWK� S ������ �7DEOH� ���� 7KXV��
IURP�WKLV�FDVH�VHULHV�� LW�FDQ�EH�FRQFOXGHG�WKDW� ODWHU�
YLWUHFWRP\�>GD\�VL[�WR�GD\�HLJKW@�UHVXOWHG� LQ�D�EHWWHU�
YLVXDO� RXWFRPH�� 7DEOH� �� VKRZV� RYHUDOO� YLVXDO�������
RXWFRPH�DFFRUGLQJ�WR�LQWHUYDO�RI�VXUJHULHV� 
 
7\SH�RI�LQWUDRFXODU�OHQV 
,QWUDRFXODU� OHQV� �,2/��ZDV� LPSODQWHG� LQ����SDWLHQWV�
RI�ZKLFK����SDWLHQWV�KDG�,2/�LPSODQWDWLRQ�GXULQJ�WKH�
FRPSOLFDWHG� FDWDUDFW� VXUJHU\� DQG� ��� SDWLHQWV� KDG�
,2/�LPSODQWDWLRQ�SHUIRUPHG�DW�WKH�HQG�RI�YLWUHFWRP\��
2I�WKH����OHQV�LPSODQWHG�����H\HV���������UHFHLYHG�

VXOFXV� LQWUDRFXODU� OHQV� DQG� DQRWKHU� ��� H\HV�
�������� KDG� DQWHULRU� FKDPEHU� LQWUDRFXODU� OHQV��
LPSODQWDWLRQ�� 7KUHH� H\HV� ZHUH� OHIW� DSKDNLF�� 2QH�
ZDV�GXH� WR� WKH�XQDYDLODELOLW\�RI�VXOFXV� LQWUDRFXODU�
OHQV� GXULQJ� YLWUHFWRP\� LQ�ZKLFK� VHFRQGDU\� VXOFXV�
LQWUDRFXODU� OHQV� ZDV� LPSODQWHG� ODWHU� ZLWK� ILQDO����
YLVXDO� RXWFRPH� RI� ���� DW� WKUHH� PRQWKV� SRVW�����
YLWUHFWRP\�� RQH� KDG� SUHH[LVWLQJ� PDFHUDWHG� DQG�
DWURSKLF� LULV� ZKLFK� ZDV� XQVXLWDEOH� IRU� DQWHULRU�
FKDPEHU� LQWUDRFXODU� OHQV� LPSODQWDWLRQ� ZLWK� EHVW�
FRUUHFWHG� YLVXDO� DFXLW\� RI� ���� DQG� WKH� RWKHU� KDG�
FKRURLGDO� GHWDFKPHQW� GXULQJ� YLWUHFWRP\� ZKLFK��
UHVROYHG� VXEVHTXHQWO\� ZLWK� EHVW� FRUUHFWHG� YLVXDO�
DFXLW\� RI� ������� 8VLQJ� &KL-6TXDUH� WHVW�� LW� ZDV�
VKRZQ�WKDW�W\SH�RI�,2/�GLG�QRW�LQIOXHQFH�WKH�YLVXDO�
RXWFRPH�VLJQLILFDQWO\�ZLWK�S ������7DEOH�����7DEOH�
��VKRZV�RYHUDOO�YLVXDO�RXWFRPH�DFFRUGLQJ�WR�W\SHV�
RI�LQWUDRFXODU�OHQV�LPSODQWHG� 
 
6L]H�RI�GURSSHG�OHQV�IUDJPHQWV 
)RUW\-ILYH� SDWLHQWV� �������� KDG� OHVV� WKDQ� D�����
TXDGUDQW� QXFOHDU� GURSSHG� ZKLOH� WZHQW\-QLQH�����

9LVXDO�DFXLW\�DW�

��PRQWKV 

,QWHUYDO�EHWZHHQ�SKDFRHPXOVLILFDWLRQ 
DQG�YLWUHFWRP\ 

7RWDO 
�-��GD\V �-���GD\V ��-���GD\V ��-���

GD\V 
����
GD\V 

�ñ���� 
�� �� � � � �� 

�����-����� 
�� � � � � �� 

����� 
� � � � � � 

7RWDO 
�� �� � � � �� 

9LVXDO�DFXLW\�DW���

PRQWKV 

��������7\SH�RI�LQWUDRFXODU�OHQV�LPSODQWHG 
7RWDO 

6XOFXV $&,2/ $SKDNLD 

����� �� �� � �� 

����-���� �� �� � �� 

����� � � � � 

7RWDO �� �� � �� 

7DEOH����9LVXDO�RXWFRPH�DFFRUGLQJ�WR�LQWHUYDO�RI�VXUJHULHV͘ 

7DEOH����9LVXDO�RXWFRPH�DFFRUGLQJ�WR�W\SHV�RI�LQWUDRFXODU�OHQV��,2/��LPSODQWHG�LQ�H\HV�ZLWK�GURSSHG�QXFOHXV͘ 



�� 

 

SDWLHQWV���������KDG�ZKROH�QXFOHXV�GURSSHG�GXULQJ�
SKDFRHPXOVLILFDWLRQ�� � �7ZHQW\� SDWLHQWV� ��������KDG�
RQO\� FRUWLFDO�PDWWHUV� GURSSHG� GXULQJ� SKDFRHPXOVLIL�
FDWLRQ�VXUJHU\��7DEOH���� 
 
6WDWLVWLFDO� DQDO\VLV� XVLQJ� &KL-6TXDUH� WHVW� VKRZHG�
VL]H� RI� GURSSHG� OHQV� IUDJPHQWV� VLJQLILFDQWO\�����������
DVVRFLDWHG� ZLWK� YLVXDO� RXWFRPH�� S ����� �7DEOH� ����
9LVXDO�DFXLW\�RI������RU�EHWWHU�ZDV�VHHQ� LQ����H\HV�
ZLWK� PRUH� WKDQ� D� TXDUWHU� GURSSHG� QXFOHXV� DQG� LQ�
RQO\� ��� H\HV�ZLWK� TXDUWHU� RU� OHVV� GURSSHG� QXFOHXV��
7DEOH� �� VKRZHG� RYHUDOO� YLVXDO� RXWFRPHV� DFFRUGLQJ�
WR�WKH�VL]H�RI�GURSSHG�OHQV�IUDJPHQWV�� 
 
9LVXDO�RXWFRPHV�FRPSDULQJ�VXUJHRQV 
)URP�\HDU������XQWLO�������YLWUHFWRP\�IRU�UHPRYDO�RI�
GURSSHG� OHQV� IUDJPHQWV� ZDV� SHUIRUPHG� E\� WKUHH��
YLWUHRUHWLQDO� FRQVXOWDQWV� DQG� VHYHQ� YLWUHRUHWLQDO���
IHOORZV��6WDWLVWLFDO�DQDO\VLV�ZLWK�&KL�VTXDUH�IRXQG�QR�
VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� YLVXDO� RXWFRPHV�������
FRPSDULQJ� YLWUHFWRP\� SHUIRUPHG� HLWKHU� E\�����������
FRQVXOWDQWV� RU� YLWUHRUHWLQDO� IHOORZV� ZLWK� S ������
�7DEOH���� 
 
&RPSOLFDWLRQV�IROORZLQJ�SDUV�SODQD�YLWUHFWRP\ 
)LIW\-WZR� H\HV� �������� GLG� QRW� KDYH� DQ\��������������

FRPSOLFDWLRQV� IROORZLQJ� SDUV� SODQD� YLWUHFWRP\�
ZKLOH� ��� H\HV� �������� KDG� FRPSOLFDWLRQV��2I� WKH�
���H\HV����� H\HV�KDG� RQH�FRPSOLFDWLRQ� DQG�QLQH�
H\HV� KDG� FRPELQDWLRQV� RI� WZR� FRPSOLFDWLRQV�
�7DEOH�����$PRQJVW�WKH�KLJKHVW�FRPSOLFDWLRQV�ZHUH�
KLJK� DVWLJPDWLVP� ������� HSLUHWLQDO� PHPEUDQH�
�������� FKRURLGDO� GHWDFKPHQW� �������� LQWUD�������
RSHUDWLYH�UHWLQDO�WHDU��������DQG��UKHJPDWRJHQRXV�
UHWLQDO�GHWDFKPHQW�������� 
 
&KL� VTXDUH� WHVW� FRPSDULQJ� WKH� FRPSOLFDWLRQ������
IROORZLQJ� SDUV� SODQD� YLWUHFWRP\� ZLWK� OHQV����������
IUDJPHQWV�UHPRYDO�WR�YLVXDO�DFXLW\�SURYHG�WKDW�WKH�
YLVXDO�DFXLW\�ZDV�ZRUVH�WKDQ������ZKHQHYHU�WKHUH�
ZDV� FRPSOLFDWLRQ� ZLWK� S ������� � &KL� VTXDUH� WHVW�
FRPSDULQJ� FRPSOLFDWLRQV� WR� WKH� WLPLQJ� RI�������
YLWUHFWRP\�� GURSSHG� QXFOHXV� VL]H� DQG� VXUJHRQV�
UHYHDOHG� QR� VLJQLILFDQW� GLIIHUHQFH�� S!����� �7DEOH�
��� 
 
,Q�JURXS�ZKHUH�WKH�ZKROH�QXFOHXV�GURSSHG�����RXW�
IURP� ��� SDWLHQWV� KDG� FRPSOLFDWLRQV�� 6L[� SDWLHQWV�
KDG� YLVXDO� RXWFRPH� RI� ����� RU� EHWWHU�� �2I� WKH� ���
SDWLHQWV�ZKR�KDG� QR� FRPSOLFDWLRQV�� RQO\� WZR� KDG�
YLVXDO�DFXLW\�ZRUVH�WKDQ������� 

6L]H�RI�GURSSHG�OHQV�IUDJPHQWV )UHTXHQF\ 3HUFHQW 

&RUWLFDO�PDWWHU �� ���� 

����QXFOHXV�PDWWHU�RU�OHVV �� ���� 

����QXFOHXV�PDWWHU�RU�OHVV �� ���� 

����QXFOHXV�PDWWHU�RU�OHVV � ��� 

:KROH�QXFOHXV �� ���� 

7RWDO �� ����� 

7DEOH����6L]H�RI�GURSSHG�OHQV�IUDJPHQWV� 

9LVXDO�DFXLW\�DW�

��PRQWKV 

6L]HV�RI�QXFOHXV�IUDJPHQWV 

7RWDO 
&RUWLFDO�
PDWWHU �����QXFOHXV �����QXFOHXV �����QXFOHXV :KROH�

QXFOHXV 

����� �� �� � � �� �� 

�����-���� � �� � � � �� 

����� � � � � � � 

7RWDO �� �� �� � �� �� 

7DEOH����9LVXDO�RXWFRPH�DFFRUGLQJ�WR�WKH�VL]H�RI�GURSSHG�OHQV�IUDJPHQWV� 
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�&RPELQDWLRQV�RI�FRPSOLFDWLRQV 

  1RQH &' 9+O 'HFRP��

&RUQHDP 

5HI��

HUURUQ 

���JODX�

FRPDH 

6XEOX[�

,2/R 

(50F 5HW�

WHDUM 
1RQH ��                 

55'D � �         �     

&'E �   � �           

(50F �         �       

&02G �               � 

���*ODX�
�           � � 

  

+LJK�
�               

  

(QGRSKJ �                 

&60(K �                 

6,6L �                 

5HW��7HDUM �   �             

&KU��$8N �                 

7DEOH����&RPSOLFDWLRQV�IROORZLQJ�YLWUHFWRP\�IRU�GURSSHG�OHQV�IUDJPHQWV� 

D�UKHJPDWRJHQRXV�UHWLQDO�GHWDFKPHQW 
E�FKRURLGDO�GHWDFKPHQW 
F�HSLUHWLQDO�PHPEUDQH 
G�F\VWRLG�PDFXOD�RHGHPD� 
H�VHFRQGDU\�JODXFRPD 
I�KLJK�DVWLJPDWLVP 
J�HQGRSKWKDOPLWLV 
K�FOLQLFDOO\�VLJQLILFDQW�PDFXOD�RHGHPD� 

L�VXUJLFDO�LQGXFHG�VFOHULWLV 
M�UHWLQDO�WHDU 
N�FKURQLF�DQWHULRU�XYHLWLV 
O�YLWUHRXV�KDHPRUKDJH� 
P�GHFRPSHQVDWHG�FRUQHD 
Q�UHIUDFWLYH�HUURU 
R�VXEOX[DWHG�LQWUDRFXODU�OHQV 

  &RPSOLFDWLRQV 
S�YDOXH 

�&KL�6TXDUH� 
1RQH 
�Q ��� 

3UHVHQW 
��Q ��� 

7LPLQJ�RI�YLWUHFWRP\�(DUO\�

����GD\V� 

/DWHU�����GD\V� 

  

�� 

�� 

  

�� 

�� 

����� 

'URSSHG�QXFOHXV�VL]H 

6PDOO�������QXFOHXV� 

/DUJH��!����QXFOHXV� 

  

�� 

�� 

  

�� 

�� 

  

����� 

6XUJHRQV 

&RQVXOWDQWV 

)HOORZV 

  

�� 

�� 

  

�� 

�� 

����� 

7DEOH����&RPSOLFDWLRQV�FRPSDULQJ�ZLWK�WLPLQJ�RI�YLWUHFWRP\��GURSSHG�QXFOHXV�VL]H�DQG�VXUJHRQV� 
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',6&866,216 
 
'HPRJUDSKLFV 
5DWH� RI� GURSSHG�QXFOHXV� LQ�0DOD\VLD�ZDV� ����� LQ�
����� >�@�� )URP� -DQXDU\� ����� WR� 'HFHPEHU� ������
WKHUH� ZHUH� ���� FDVHV� RI� GURSSHG� QXFOHXV� ZKLFK�
ZHUH� UHIHUUHG� WR� WKH� YLWUHRUHWLQDO� XQLW� DW� 6HOD\DQJ�
+RVSLWDO� IRU� SDUV� SODQD� YLWUHFWRP\� DQG� OHQV��������
IUDJPHQWV�UHPRYDO��� 
 
2XW� RI� ���� FDVHV�� ��� SDWLHQWV� ���� H\HV�� PHW� WKH�
VWXG\�FULWHULD�DQG�ZHUH�LQFOXGHG�LQ�WKLV�UHWURVSHFWLYH�
FDVH� VHULHV� UHYLHZ�� � ,Q� WKLV� UHYLHZ�� WKH� \RXQJHVW�
SDWLHQW� ZDV� ��-\HDUV-ROG� DQG� WKH� HOGHVW� ZDV� ��-
\HDUV-ROG�� � 7KH�PHDQ�RI� \HDUV� RI� WKRVH� SUHVHQWHG�
ZLWK� GURSSHG� QXFOHXV� GXULQJ� SKDFRHPXOVLILFDWLRQ�
VXUJHU\�ZDV����\HDUV��VLPLODU� WR� WKH�PHDQ�DJH� IRU�
FDWDUDFW� VXUJHU\� SRSXODWLRQ� SHUIRUPHG� LQ�0DOD\VLD�
IURP�SUHYLRXV�\HDUV��ZKLFK�UDQJHG�IURP����WR������
\HDUV�RI�DJH�IURP������XQWLO������>�@� 
� 
,Q�WKLV�UHYLHZ��FDXVHV�RI�GURSSHG�QXFOHXV�ZHUH�QRW�
LQFOXGHG�GXH�WR� LQDGHTXDWH�GDWD�� �7KH�SULPDU\�DLP�
RI�WKLV�UHYLHZ�LV�WR�HYDOXDWH�YLVXDO�RXWFRPHV�EDVHG�
RQ� WLPLQJ�RI� YLWUHFWRP\�SHUIRUPHG�RQ�SDWLHQWV�ZLWK�
GURSSHG� QXFOHXV� IROORZLQJ� FRPSOLFDWHG������
SKDFRHPXOVLILFDWLRQ�� (DUO\� VXUJHU\� ZDV� GHILQHG� DV�
YLWUHFWRP\�WKDW�ZDV�GRQH�ZLWKLQ�ILYH�GD\V�RI�SULPDU\�
SKDFRHPXOVLILFDWLRQ�� ZKLOH� ODWHU� YLWUHFWRP\� ZDV��
GHILQHG�DV�YLWUHFWRP\�SHUIRUPHG�RQ�GD\�VL[�RU�ODWHU�
IROORZLQJ�SULPDU\�SKDFRHPXOVLILFDWLRQ�� 
 
9LVXDO�RXWFRPH� 
6XUJLFDO�LQWHUYHQWLRQ�ZLWK�SDUV�SODQD�YLWUHFWRP\�DQG�
UHPRYDO�RI� OHQV�IUDJPHQWV�LV�FRPPRQO\�UHTXLUHG� LQ�
WKH� PDQDJHPHQW� RI� GURSSHG� QXFOHXV� SRVW���������
FRPSOLFDWHG�FDWDUDFW�VXUJHU\��+RZHYHU� LQ�VHOHFWLYH�
FDVHV� ZKHUH� WKH� GURSSHG� OHQV� IUDJPHQWV� ZHUH�
VPDOO� DQG� FRQVLVW� RI� RQO\� FRUWLFDO� PDWWHU�� SDWLHQWV�
PD\� EH� WUHDWHG� PHGLFDOO\� ZLWK� RUDO� SUHGQLVRORQH�
DQG�REVHUYDWLRQ�DORQH�>�@�� �7KH�YLVXDO�RXWFRPHV�RI�
����� RU� EHWWHU� LQ� SDWLHQWV� ZKR� KDG� SDUV� SODQD���
YLWUHFWRP\� IRU� GURSSHG� OHQV� IUDJPHQWV� YDULHV� IURP�
�����-������ >�-�@�� 7KLV� SUHVHQW� VWXG\� ILQGLQJ� LV�
FRPSDUDEOH�WR�SUHYLRXV�VWXGLHV�ZLWK�YLVXDO�DFXLW\�DW�
WKUHH� PRQWKV� ZDV� ����� RU� EHWWHU� LQ� ������ ����
H\HV�� 
 
7KH� LQWHUYDO� DIWHU� FRPSOLFDWHG� SKDFRHPXOVLILFDWLRQ�
DQG� SDUV� SODQD� YLWUHFWRP\� IRU� UHPRYDO� RI� WKH�������
UHWDLQHG� OHQV� IUDJPHQWV� KDV� EHHQ� VWXGLHG� ZLWK� QR�
FRQFOXVLRQ� RI� WKH� EHVW� RSWLPDO� WLPLQJ� RI� WKH� ODWHU�
VXUJHU\�� 6HYHUDO� VWXGLHV� GHPRQVWUDWHG� WKDW� WKHUH�
ZHUH�QR�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH� LQWHUYDO�
RI� SKDFRHPXOVLILFDWLRQ� DQG� SDUV� SODQD� YLWUHFWRP\�
IRU� GURSSHG� OHQV� IUDJPHQWV� UHPRYDO� ZLWK� WKH� ILQDO�
YLVXDO� RXWFRPHV� >�������������@�� � $� V\VWHPDWLF����
UHYLHZ� DQG� PHWD-DQDO\VLV� VWXG\LQJ� WKH� HIIHFW� RI�
YLWUHFWRP\� RI� WKUHH� GD\V� RU� PRUH� LQ� ZKLFK� �������
VWXGLHV� ZHUH� UHYLHZHG� DQG� ��� VWXGLHV� ZHUH��������
DQDO\]HG�VKRZHG�WKDW� LW� LV�EHVW� WR�DYRLG�YLWUHFWRP\�
GXULQJ� WKH� ILUVW� ZHHN� IROORZLQJ� SKDFRHPXOVLILFDWLRQ�
WR� FOHDU� RII� RFXODU� FRQJHVWLRQ�� LQIODPPDWLRQ� DQG�
FRUQHDO� RHGHPD� >��@�� 7KHUH� ZHUH� UHSRUWV� RQ�������
DVVRFLDWHG� UHGXFHG� YLVXDO� DFXLW\�� UHWLQDO� WHDUV����
F\VWRLG� PDFXOD� HGHPD�� FKRURLGDO� GHWDFKPHQW���
PRGHUDWH�WR�VHYHUH� LQIODPPDWLRQ�ZKHUH�SDUV�SODQD�

YLWUHFWRP\�ZDV�SHUIRUPHG�GXULQJ�WKH�ILUVW� WZR�GD\V�
DIWHU� SKDFRHPXOVLILFDWLRQ� SURGXFLQJ� LQIHULRU��������
RXWFRPHV� >��@�� 7KH� PHWD-DQDO\VLV� VXJJHVWHG� WKDW�
WKH� RSWLPDO� WLPLQJ� RI� YLWUHFWRP\� EHJLQV� WKUHH� WR��
VHYHQ� GD\V� DIWHU� FDWDUDFW� VXUJHU\�� 7KH� XQGHUO\LQJ�
UHDVRQ�ZDV�XQFOHDU��KRZHYHU�LW�ZDV�SUHVXPHG�WKDW�
WKH� GHOD\� ZRXOG� DOORZ� UHFRYHU\� IROORZLQJ� FDWDUDFW�
VXUJHU\� MXVW� VKRUWO\� EHIRUH� LPPXQRORJLF� UHVSRQVH�
EHFDPH�DGYDQFHG�� 
 
7KLV� UHYLHZ� GHPRQVWUDWHG� WKDW� WKHUH� ZDV� D���������
VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� YLVXDO� RXWFRPHV� ZKHQ�
FRPSDUHG� WR� WLPLQJ� RI� SDUV� SODQD� YLWUHFWRP\� ZLWK�
S ������� 2I� WKH� ��� H\HV� WKDW� XQGHUZHQW� ODWHU���
YLWUHFWRP\� �PRUH� WKDQ� ILYH� GD\V� IROORZLQJ�
SKDFRHPXOVLILFDWLRQ��� ��� H\HV� �������� KDG� YLVXDO�
DFXLW\�RI������RU�EHWWHU�ZKLOH�RQO\�QLQH�H\HV���������
KDG� YLVXDO� DFXLW\� ZRUVH� WKDQ� ������ 7KHUH� ZDV� QR�
VLJQLILFDQW�GLIIHUHQFH�RI�WKH�ILQDO�YLVXDO�DFXLW\�ZKHQ�
YLWUHFWRP\� ZDV� SHUIRUPHG� DIWHU� GD\� HLJKW� ZLWK�
S �������7KLV�LQGLFDWHG�WKDW�EHWWHU�YLVXDO�DFXLW\�ZDV�
JDLQHG�ZKHQ�YLWUHFWRP\�ZHUH�SHUIRUPHG�ODWHU��IURP�
GD\� VL[� WR� GD\� HLJKW�� IROORZLQJ� SULPDU\������
SKDFRHPXOVLILFDWLRQ� 
 
$� UHWDLQHG� GURSSHG� QXFOHXV� LQFLWHV� LQIODPPDWRU\�
UHDFWLRQ�� 7KH� VHYHULW\� DQG� LQWHQVLW\� LQFUHDVHV�����
DFFRUGLQJ� WR� WKH� VL]H� RI� WKH� GURSSHG� OHQV�����������
IUDJPHQWV�� �9LWUHFWRP\�SHUIRUPHG�ZLWKLQ�D�ZHHN�RI�
GURSSHG�QXFOHXV�SRVW�FRPSOLFDWHG�FDWDUDFW�VXUJHU\�
ZDV� DVVRFLDWHG� ZLWK� ORZ� LQIODPPDWRU\� UHDFWLRQ� LQ�
WKH� YLWUHRXV� FRPSDUHG� ZKHQ� YLWUHFWRP\� ZDV� GRQH�
ODWHU�RQ�>��@���$�IHZ�GD\V�LV�JLYHQ�WR�DOORZ�UHGXFWLRQ�
RI� LQIODPPDWLRQ�� UHJUHVVLRQ�RI�FRUQHD�RHGHPD�DQG�
EHWWHU�FRQWURO�RI�LQWUDRFXODU�SUHVVXUH��,Q�WKLV�SUHVHQW�
VWXG\�� IRXU�SDWLHQWV�KDG�YLWUHFWRP\�ZLWKLQ����KRXUV�
IROORZLQJ� FRPSOLFDWHG� SKDFRHPXOVLILFDWLRQ� ZLWK�
WKUHH� SDWLHQWV� DWWDLQLQJ� YLVXDO� DFXLW\� RI� ����� RU����
EHWWHU�DQG�RQO\�RQH�SDWLHQW�KDG�YLVXDO�DFXLW\�RI������
GXH� WR� KLJK� SRVW-RSHUDWLYH� DVWLJPDWLVP�� 3UHYLRXV�
VWXGLHV� IRXQG� WKDW� YLWUHFWRP\� DIWHU� WKUHH� ZHHNV� RI�
GURSSHG� OHQV� IUDJPHQWV�ZHUH�DVVRFLDWHG�ZLWK�SRRU�
YLVXDO� RXWFRPH� >��@�� � ,Q� WKH� SUHVHQW� VWXG\�� RI� VL[�
H\HV�ZKR�KDG�SDUV�SODQD�YLWUHFWRP\�GRQH�DW�GD\����
RU�ODWHU�IROORZLQJ�SKDFRHPXOVLILFDWLRQ��IRXU�H\HV�KDG�
YLVXDO�DFXLW\�RI������RU�EHWWHU���$OO�WKH�VL[�H\HV�KDG�
GURSSHG� OHQV� IUDJPHQWV�RI� OHVV� WKDQ�D�TXDGUDQW�RI�
OHQV�QXFOHXV�RU�VPDOOHU��2QH�SDWLHQW�ZKR�KDG� ILQDO�
YLVXDO� DFXLW\� RI� ����� ZDV� GXH� WR� FKRURLGDO�����������
GHWDFKPHQW� ZLWK� FRUQHD� GHFRPSHQVDWLRQ� DQG����
DQRWKHU� SDWLHQW� KDG� YLVXDO� DFXLW\� RI� ����� ZLWK�����
VHFRQGDU\�JODXFRPD�IROORZLQJ�WKH�SURFHGXUH�� 
 
)HZ�IDFWRUV�PD\�KDYH�EHHQ�FRQWULEXWHG�WR�WKH�GHOD\�
RI�YLWUHFWRP\�LQ�WKH�SUHVHQW�VWXG\��'HOD\�RI�UHIHUUDO�
PD\� EH� GXH� WR�PLQLPDO� OHQV� IUDJPHQWV� UHWDLQHG� LQ�
WKH� H\H� ZKLFK� QHFHVVLWDWHG� REVHUYDWLRQ� DQG�����
PHGLFDO� WKHUDS\� WR� EH� WDNHQ� ILUVW� DW� LQLWLDO� SRLQW����
6HFRQGO\� LW� FRXOG� EH� GXH� WR� WKH� REVFXUDWLRQ� RI����
IXQGXV� YLHZ� E\� FRUQHD� RHGHPD� DQG� XQFRQWUROOHG�
LQWUDRFXODU� SUHVVXUH�� � 3DWLHQW� ZKR� ZDV� QRW��������
PHGLFDOO\� ILW� IRU�VXUJHU\�ZDV�RSWLPL]HG� ILUVW�SULRU� WR�
YLWUHFWRP\���+HQFH��D�IHZ�SDWLHQWV�LQ�WKLV�VWXG\�KDG�
YLWUHFWRP\� GRQH� DW� ��� GD\V� RU� PRUH� SRVW� SULPDU\�
VXUJHU\��� 
 
,PSODQWDWLRQ� RI� LQWUDRFXODU� OHQV� GHSHQGV� RQ� WKH��



�� 

 

VWDELOLW\� RI� WKH� DQWHULRU� FXUYLOLQHDU� FDSVXORUUKH[LV�
DQG�HDUO\�PDQDJHPHQW�RI� GURSSHG�QXFOHXV�GXULQJ�
SKDFRHPXOVLILFDWLRQ�� 6RPH� VXUJHRQV� PD\� SUHIHU�
DQWHULRU�YLWUHFWRP\�DQG�UHPRYDO�RI�DQWHULRU�FRUWLFDO�
UHPQDQW� DOORZLQJ� D� EHWWHU� DVVHVVPHQW� RI� WKH�����
FDSVXOH� UHPQDQW� DQG� SRVVLELOLW\� RI� VXOFXV�����������
LQWUDRFXODU�OHQV�LPSODQWDWLRQ���2WKHUV�PD\�SUHIHU�WR�
LPPHGLDWHO\� FORVH� WKH� FRUQHD� ZRXQG� DQG� UHIHU� WR�
YLWUHRUHWLQDO� XQLW� IRU� IXUWKHU� PDQDJHPHQW�� � $� IHZ�
VWXGLHV� IRXQG� WKDW� WKHUH� ZHUH� QR� VLJQLILFDQW��������
GLIIHUHQFH�LQ�WKH�YLVXDO�RXWFRPHV�FRPSDULQJ�WR�WKH�
W\SHV�RI�LQWUDRFXODU�OHQV�RU�WKH�WLPLQJ�RI�LQWUDRFXODU�
OHQV� LPSODQWDWLRQ� >������@�� � 7KH� ILQGLQJ� RI� WKH�����
SUHVHQW� VWXG\� LV� VLPLODU� WR� SUHYLRXV� VWXGLHV�����
ZKHUHE\� WKHUH�ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� IRXQG�
LQ�UHODWLRQ�WR�WKH�W\SH�DQG�WLPLQJ�RI�LQWUDRFXODU�OHQV�
LPSODQWDWLRQ� ZLWK� WKH� YLVXDO� RXWFRPH� RI� WKH��������
SDWLHQWV� 
 
,PSODQWDWLRQ� RI� VXOFXV� LQWUDRFXODU� OHQV� WKURXJK�
SUHH[LVWLQJ� FRUQHDO� ZRXQG� PDGH� GXULQJ�
SKDFRHPXOVLILFDWLRQ� UHGXFHV� WKH�SRVVLELOLW\�RI� KLJK�
DVWLJPDWLVP� GXH� WR� VXWXULQJ� RI� FRUQHD� ZRXQG���
FRPSDUHG� WR� SDWLHQWV� ZLWK� DQWHULRU� FKDPEHU� LQWUD�
RFXODU� OHQV� LPSODQWDWLRQ� ZKLFK� UHTXLUHV� H[WHQVLRQ�
RI�WKH�FRUQHD�ZRXQG��7KH�LQFLGHQFH�RI�DVWLJPDWLVP�
LQ� WKLV� VWXG\� ZDV� ������ �QLQH� H\HV��� )RXU� KDG���
VXOFXV� LQWUDRFXODU� OHQV� LPSODQWHG� �WKUHH� H\HV�����
GXULQJ�YLWUHFWRP\�DQG�RQH�H\H�GXULQJ�SKDFRHPXOVL�
ILFDWLRQ��DQG� ILYH�H\HV�KDG�DQWHULRU�FKDPEHU� LQWUD�
RFXODU� OHQV� LPSODQWHG� �IRXU�H\HV�GXULQJ�YLWUHFWRP\�
DQG� RQH� H\H� GXULQJ� SKDFRHPXOVLILFDWLRQ��� � ,Q������
SUHVHQW�VWXG\��WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�
LQ� UHODWLRQ� WR� WKH� W\SH�RI� LQWUDRFXODU� OHQV�XVHG�DQG�
WKH� ULVN� RI� SRRUHU� YLVLRQ� IROORZLQJ� SDUV� SODQD����
YLWUHFWRP\� ZLWK� OHQV� IUDJPHQWV� UHPRYDO� �S �������
7ZHOYH� SDWLHQWV� ZLWK� VXOFXV� LQWUDRFXODU� OHQV� KDG�
YLVLRQ� ZRUVH� WKDQ� ����� FRPSDUHG� WR� ��� SDWLHQWV�
ZKR� KDG� DQWHULRU� FKDPEHU� LQWUDRFXODU� OHQV���������
LPSODQWHG�� � +RZHYHU�� HDUO\� LPSODQWDWLRQ� RI� WKH���
LQWUDRFXODU� OHQV� PD\� VKRUWHQ� WKH� WLPH� RI� VXUJHU\�
GXULQJ�SDUV�SODQD�YLWUHFWRP\���6XOFXV�SODFHPHQW�RI�
DQ� LQWUDRFXODU� OHQV� PD\� DOORZ� IDVWHU� FRUQHD��������
UHFRYHU\�FRPSDUHG�WR�DQWHULRU�FKDPEHU�LQWUDRFXODU�
OHQV� 
 
/HQV� IUDJPHQW� PD\� EH� UHPRYHG� ZLWK�����������������
SKDFRIUDJPHQWDWLRQ� ZLWK� RU� ZLWKRXW� WKH� XVH� RI����
SHUIOXRURFDUERQ� OLTXLG�� � 3HUIOXRURFDUERQ� OLTXLG� KDV�
EHHQ� LQWURGXFHG�DV�DQ�LQWUDRSHUDWLYH�DGMXQFW�VLQFH�
����� DQG� ZDV� XVHG� LQ� VHYHUDO� VWXGLHV� WR� DVVLVW��
UHPRYDO� RI� OHQV� IUDJPHQWV� GXULQJ� SDUV� SODQD����
YLWUHFWRP\� >��@�� � 3HUIOXRURFDUERQ� OLTXLG� KHOSV� WR�
SURWHFW� WKH� UHWLQD� IURP� WKHUPDO� GDPDJH� GXULQJ��
SKDFRIUDJPHQWDWLRQ�� DYRLG� WUDXPD� WR� WKH� UHWLQD�
IURP� IDOOLQJ� QXFOHXV� ZKLOH� GRLQJ� SKDFRIUDJPHQWD�
WLRQ� DQG� LQ� FHUWDLQ� FDVHV� WR� IORDW� WKH� GURSSHG�����
QXFOHXV� ZLWK� UHPRYDO� RI� WKH� QXFOHXV� WKURXJK������
FRUQHDO� OLPEDO� ZRXQG�� 3KDFRIUDJPHQWDWLRQ� LV���
SURYHQ� WR� EH� D� VDIH� DQG� HIIHFWLYH� FKRLFH� IRU�������
UHPRYDO�RI� GURSSHG�QXFOHXV� >��@�� � � ,Q� WKLV�SUHVHQW�
VWXG\�� WKH� VXUJHRQV� GLG� QRW� XVH� SHUIOXRURFDUERQ�
OLTXLG� IRU� UHPRYDO� RI� OHQV� IUDJPHQWV�� � &RUWLFDO����
PDWWHU�DQG� OHQV� IUDJPHQWV� WKDW�DUH�VPDOOHU� WKDQ�D�
TXDGUDQW�DQG�RI�PRGHUDWH�KDUG�LQ�FRQVLVWHQF\�ZHUH�
UHPRYHG�E\�XVLQJ�YLWUHFWRP\�FXWWHU�3KDFRIUDJPHQ�
WDWLRQ�WHFKQLTXH�ZDV�XVHG�LQ�FDVHV�ZLWK�KDUGHU�DQG�

ELJJHU� QXFOHDU� IUDJPHQWV� RI� PRUH� WKDQ� D� TXDUWHU�
QXFOHXV�VL]H�� 
 
$� ELJJHU� DQG� GHQVHU� GURSSHG� QXFOHXV� ZDV��������
DVVRFLDWHG� ZLWK� SRRUHU� YLVXDO� RXWFRPH� FRPSDUHG�
WR� QRQ-QXFOHDU� IUDJPHQWV� >��@�� 7KLV� PD\� EH�������
H[SODLQHG� E\� UHTXLUHPHQW� RI� KLJKHU� SRZHU� DQG�
ORQJHU� GXUDWLRQ� RI� SKDFRIUDJPHQWDWLRQ� ZKHQ���
GHDOLQJ�ZLWK�GHQVHU�DQG�ELJJHU�QXFOHDU�IUDJPHQWV��
,Q� RXU� VWXG\�� WKHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH��
REVHUYHG� LQ� WKH� UHODWLRQ� RI� WKH� GURSSHG� QXFOHXV�
IUDJPHQWV�VL]H�WR� WKH�YLVXDO�RXWFRPH�ZLWK�S ������
,QWHUHVWLQJO\��ZH�KDYH�IRXQG�WKDW�OHQV�IUDJPHQWV�RI�
ELJJHU� WKDQ� D� TXDUWHU� RI� WKH� QXFOHXV� KDG� EHWWHU�
YLVXDO�RXWFRPH�FRPSDUHG�WR�SDWLHQWV�ZLWK�QXFOHXV�
GURSSHG� RI� D� TXDUWHU� RU� OHVV�� 7KLV� UHIOHFWV� WKDW���
SKDFRIUDJPHQWDWLRQ� ZKLFK� ZDV� XVHG� IRU� ELJJHU�
QXFOHDU�VHJPHQW��PRUH�WKDQ�D�TXDUWHU�RI�QXFOHXV��
LQ� WKLV� VWXG\� GLG� SURGXFH� JRRG� YLVXDO� RXWFRPH��
7KLV� ILQGLQJV� ZHUH� QRW� VHHQ� LQ� SUHYLRXV� VWXG\��
0RLVVHLHY� HW� DO� LQ� WKHLU� VWXG\� IRXQG� D� VWDWLVWLFDOO\�
VLJQLILFDQW�GLIIHUHQFH� LQ� ILQDO�YLVXDO�RXWFRPH�ZKHQ�
FRPSDULVRQ�ZDV�PDGH�EHWZHHQ�QXFOHDU�DQG�QRQ-
QXFOHDU� IUDJPHQWV� >��@�� +RZHYHU� WKH� GLIIHUHQFH�
ZDV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� ZKHQ� ILQDO� YLVXDO�
RXWFRPH� ZDV� FRPSDUHG� WR� WKH� VL]H� RI� QXFOHDU��
IUDJPHQWV��VPDOO�RU�ODUJH���,Q�RXU�VWXG\��ZH�GLYLGHG�
WKH� GURSSHG� OHQV� IUDJPHQWV�DFFRUGLQJ� WR� WKH�VL]H�
�OHVV�RU�PRUH�WKDQ�D�TXDUWHU�QXFOHXV�VL]H��DQG�QRW�
EHWZHHQ� QXFOHDU� RU� QRQ-QXFOHDU� W\SHV�� 7KLV� PD\�
H[SODLQHG� WKH�GLIIHUHQFH� LQ�RXU� ILQGLQJV��$�VPDOOHU�
QXFOHXV� VL]H� KDG� D� WHQGHQF\� WR� EH� WUHDWHG��������
PHGLFDOO\� ILUVW� SULRU� WR� VXUJLFDO� LQWHUYHQWLRQ��������
3DWLHQWV� ZRXOG� RQO\� EH� UHIHUUHG� WR� YLWUHRUHWLQDO��
VXUJHRQ� LI� IDLOXUH� WR� PHGLFDO� WKHUDS\� HQVXHG�����
GHYHORSPHQW� RI� KLJK� LQWUDRFXODU� SUHVVXUH� RU������
LQFUHDVHG� LQWUDRFXODU� LQIODPPDWLRQ�� � 6PDOOHU� VL]H�
RI� GURSSHG� OHQV� IUDJPHQW� UHIHUUHG� WR� VL]H� RI� D�
TXDUWHU� QXFOHXV� RU� OHVV� RU� RQO\� FRUWLFDO� PDWWHU�
IRXQG�GXULQJ�YLWUHFWRP\��,Q�RXU�VWXG\�����RXW�RI����
SDWLHQWV� ZLWK� VPDOOHU� QXFOHXV� GURSSHG� VL]H� KDG�
YLWUHFWRP\�GRQH�DIWHU�GD\�ILYH��UDQJHG��-����GD\V��
RI� SKDFRHPXOVLILFDWLRQ�� 2I� WKH� ��� H\HV�� ��� H\HV�
KDG�FRPSOLFDWLRQV�VXFK�DV�UKHJPDWRJHQRXV�UHWLQDO�
GHWDFKPHQW�� FKRURLGDO� GHWDFKPHQW�� FRUQHDO������
GHFRPSHQVDWLRQ�� YLWUHRXV� KDHPRUUKDJH������������
VHFRQGDU\�JODXFRPD��FKURQLF�DQWHULRU�XYHLWLV��KLJK�
DVWLJPDWLVP�DQG� FKURQLF� F\VWRLG�PDFXOD� RHGHPD��
7KH�SRRU� ILQDO�YLVXDO�RXWFRPH�PD\�EH�FRQWULEXWHG�
E\� WKH� RFFXUUHQFH� RI� FRPSOLFDWLRQV� LQ� WKLV� JURXS��
)LIWHHQ� H\HV� �������� KDG� YLVXDO� RXWFRPH� RI� �����
RU� ZRUVH�� 7KHVH� ILQGLQJV� VXSSRUWHG� RXU� GDWD����
DQDO\VLV� ZKLFK� VKRZHG� VPDOOHU� QXFOHXV� VL]H� KDG�
SRRUHU� YLVXDO� RXWFRPH� �S ������� 7KLV� REVHUYDWLRQ�
OHDGV� WR� RXU� VXJJHVWLRQ� WKDW�DOO� FDVHV�RI� GURSSHG�
QXFOHXV� UHJDUGOHVV� RI� VL]H� VKRXOG� EH� WUHDWHG������
VXUJLFDOO\�� 
 
9LWUHFWRP\� SHUIRUPHG� E\� FRQVXOWDQWV� ZKR� DUH���
FRQVLGHUHG� DV� DQ� H[SHULHQFHG� VXUJHRQ� ZHUH���
FRPSDUHG� WR� WKH�YLWUHRUHWLQDO� IHOORZV� LQ� WKLV�VWXG\��
6LQFH�WKHUH�ZDV�PRUH�WKDQ�RQH�VXUJHRQ� LQYROYHG��
FRPSDULVRQ�ZDV�PDGH�DPRQJ�WKHP�WR�UHGXFH�ELDV�
RI� WKLV�VWXG\�� �1R�VLJQLILFDQW�GLIIHUHQFH�ZDV�QRWHG�
ZKHQ� YLVXDO� RXWFRPHV� RU� LQFLGHQFH� RI��������������
FRPSOLFDWLRQV� ZHUH� FRPSDUHG� WR� VXUJHRQV�
�YLWUHRUHWLQDO� FRQVXOWDQWV� DQG� WKH� YLWUHRUHWLQDO����
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IHOORZV���7KH�OHDUQLQJ�FXUYH�RI�D�YLWUHRUHWLQDO�WUDLQHH�
PLJKW� EH� VKRUWHQHG� DQG� HQKDQFHG� ZLWK� JRRG��������
VXSHUYLVLRQ�DQG�DGHTXDWH� VXUJLFDO�H[SRVXUHV� LQ� WKH�
WUDLQLQJ�FHQWHU� 
 
&RPSOLFDWLRQV� 
7KH�LQFLGHQFH�RI�FRPSOLFDWLRQV� LQ� WKLV�SUHVHQW�VWXG\�
ZHUH�KLJK�DVWLJPDWLVP����������HSLUHWLQDO�PHPEUDQH�
�������� FKRURLGDO� GHWDFKPHQW� �������� UHWLQDO� WHDU�
�������� UHWLQDO� GHWDFKPHQW� �������� F\VWRLG� PDFXOD�
RHGHPD�DQG�JODXFRPD��������HDFK� 
 
+LJK� DVWLJPDWLVP� ZDV� REVHUYHG� LQ� QLQH� SDWLHQWV��
ZKLFK� UDQJHG� IURP� IRXU� WR� ��� GLRSWHU�� 7KHLU� YLVXDO�
DFXLW\�UDQJHG�IURP������WR�������2QH�VWXG\�UHSRUWHG�
DVWLJPDWLVP�LQFLGHQFH�RI�������ZKLFK�ZDV�UHODWHG�WR�
OLPEDO�DQG�VFOHURVWRP\� LQFLVLRQV¶�VXWXUHV�SHUIRUPHG�
GXULQJ� UHPRYDO� RI� GURSSHG� OHQV� IUDJPHQWV� >��@�� $�
��*�SDUV�SODQD�YLWUHFWRP\�RIIHUV�VRPH�EHQHILWV�RYHU�
WKH�IRUPHU���*�SURFHGXUH�GXH�WR�FUHDWLRQ�RI�VPDOOHU�
VFOHURWRP\� LQFLVLRQ� VL]H�� ,W� LPSRVHV� OHVV� WUDXPD�RQ�
WKH� FRQMXQFWLYD� DQG� DYRLGV� WKH� QHFHVVLW\� RI� VFOHUDO�
VXWXUH� GXH� WR� LWV� VHOI-VHDOHG� QDWXUH�� 7KLV� KHOSV� WR�
UHGXFH� VXUJLFDO� LQGXFHG� DVWLJPDWLVP� >��@�� ,Q� WKH��
FXUUHQW�VWXG\��D�VWDQGDUG�WKUHH-SRUW���*�SDUV�SODQD�
YLWUHFWRP\�ZDV�SHUIRUPHG�LQ�DOO�H\HV��+RZHYHU��H\HV�
ZLWK� ODUJHU� RU� KDUGHU� QXFOHXV� IUDJPHQWV� ZHUH�������
UHPRYHG�XVLQJ���*�SKDFRIUDJPHQWRPH�SUREH�ZKLFK�
UHTXLUHG�VXWXULQJ�IRU�WKH�ODUJHU�VFOHUDO�LQFLVLRQ��,Q�RXU�
VWXG\�� RI� QLQH� H\HV� ZLWK� KLJK� DVWLJPDWLVP�� VL[� RI�
WKHP� XQGHUZHQW� SDUV� SODQD� YLWUHFWRP\� ZLWK���������
SKDFRIUDJPHQWDWLRQ� WR� UHPRYH� GURSSHG� QXFOHXV��
7KLV� ZRXOG� SDUWO\� H[SODLQHG� WKH� LQFLGHQFH� RI� KLJK�
DVWLJPDWLVP� LQ� WKLV� JURXS� RI� SDWLHQWV�� ,Q� WKH� RWKHU�
WKUHH� H\HV� ZKR� KDG� QR� SKDFRIUDJPHQWDWLRQ� GRQH��
RQH�KDG�SUH-H[LVWLQJ�DVWLJPDWLVP��RQH�KDG�OHDNLQJ�RI�
FRUQHD� ZRXQG� SRVW� SULPDU\� SKDFRHPXOVLILFDWLRQ���
UHTXLULQJ� FRUQHD� ZRXQG� UHVXWXULQJ� DQG� RQH� KDG���
XQH[SODLQHG� FDXVH� RI� KLJK� DVWLJPDWLVP�� $QWHULRU�
FKDPEHU� LQWUDRFXODU� OHQV� �,2/�� LPSODQWDWLRQ� LV������
DVVRFLDWHG� ZLWK� KLJKHU� ULVN� RI� VXUJLFDO� LQGXFHG���
DVWLJPDWLVP� DV� D� UHVXOW� RI� FRUQHD� VXUIDFH�������������
LUUHJXODULWLHV� IURP� SODFHPHQW� RI� PXOWLSOH� FRUQHD����
VXWXUHV��,Q�RXU�VWXG\��RQO\�ILYH�IURP�QLQH�SDWLHQWV�KDG�
$&,2/� LPSODQWDWLRQ� ZKLOH� IRXU� SDWLHQWV� KDG� VXOFXV�
,2/� LPSODQWHG�� 1HYHUWKHOHVV� LQ� WKLV� VWXG\������������
FRPSDULVRQ� PDGH� EHWZHHQ� W\SHV� RI� ,2/� LPSODQWHG�
DQG�FRPSOLFDWLRQV�UHYHDOHG�QR�VLJQLILFDQW�GLIIHUHQFH��
%HLQJ� D� UHWURVSHFWLYH� VWXG\�� GHWDLOHG� DQG� SUHFLVH�
LQIRUPDWLRQ�SHUWDLQLQJ�WR�VXUJHU\�PD\�EH�PLVVHG�GXH�
WR�ODFN�RI�GRFXPHQWDWLRQ��$�SURVSHFWLYH�VWXG\�GHVLJQ�
ORRNLQJ� DW� WKH� RXWFRPH� RI� GLIIHUHQW� W\SHV� RI� ,2/����
LPSODQWHG� LQ� GURSSHG� QXFOHXV� SDWLHQWV� ZRXOG� EH� RI�
VXSHULRU�YDOXH�LQ�HYDOXDWLQJ�WKLV�� 
 
,Q� RXU� VWXG\�� VHYHQ� SDWLHQWV� ������� GHYHORSHG�����
HSLUHWLQDO�PHPEUDQH��(50���*KDVHPL�HW�DO�UHSRUWHG�
D�ORZHU�LQFLGHQFH�RI������>��@��7KHLU�VWXG\�H[FOXGHG�
SDWLHQW�ZLWK�SUHH[LVWLQJ�GLDEHWLF�UHWLQRSDWK\�DQG�RQH�
SDWLHQW� ZKR� GHYHORSHG� (50� KDG� SUH-H[LVWLQJ� KLJK�
LQWUDRFXODU� SUHVVXUH�� SUROLIHUDWLYH� YLWUHRUHWLQRSDWK\�
�395�� DQG� UKHJPDWRJHQRXV� UHWLQDO� GHWDFKPHQW�
�55'�� EHIRUH� YLWUHFWRP\� >��@�� ,Q� RXU� VWXG\�� RQH����
SDWLHQW�KDG�SUHH[LVWLQJ�GLDEHWLF�UHWLQRSDWK\�DQG�RQH�
KDG� JODXFRPD� DIWHU� WKH� ILUVW� VXUJHU\�� )RXU� RXW� RI��
VHYHQ� SDWLHQWV� KDG� YLWUHFWRP\� SHUIRUPHG� ODWHU� �GD\�
��� WR� ����� <HR� HW� DO� � REVHUYHG� WKDW� H\HV� UHFHLYLQJ�

YLWUHFWRP\� ZLWKLQ� RQH� ZHHN� RI� SULPDU\�
SKDFRHPXOVLILFDWLRQ� KDG� VLJQLILFDQWO\� OHVV� RFXODU�
LQIODPPDWRU\� DFWLYLW\� >��@�� ,QIODPPDWLRQ� LQGXFHG�
E\� UHVLGXDO� OHQV�PDWHULDOV� LQ� WKH�H\H�ZDV� IXUWKHU�
H[DJJHUDWHG� E\� YLWUHFWRP\� VXUJHU\� LWVHOI�� 7KLV�
PD\� SUHGLVSRVH� WR� (50� IRUPDWLRQ� >��@�� 7KRXJK�
RXU�VWXG\�GLG�QRW�REVHUYH�D�VLJQLILFDQW�GLIIHUHQFH�
EHWZHHQ� WLPLQJ� RI� YLWUHFWRP\� DQG� FRPSOLFDWLRQV��
WUHQG� RI� ODWHU� YLWUHFWRP\� FRQWULEXWLQJ� WR� (50���
IRUPDWLRQ� KDV� EHHQ� REVHUYHG�� $� EHWWHU� VWXG\���
GHVLJQ� ORRNLQJ� LQWR� PRUH� ULVN� IDFWRUV�� ELJJHU����
VXEMHFWV� VL]H� DQG� ORQJHU� GXUDWLRQ� RI� IROORZ-XS�
ZRXOG� RIIHU� PRUH� YDOXDEOH� DQG� PHDQLQJIXO�������
LQIRUPDWLRQ�� 
 
:H� REVHUYHG� GHYHORSPHQW� RI� FKRURLGDO�����������
GHWDFKPHQW� LQ� VL[� ������� RI� RXU� SDWLHQWV����������
,QFLGHQFH� RI� ��� WR� ������ ZDV� SUHYLRXVO\��������
UHSRUWHG�>��������@��&KRURLGDO�GHWDFKPHQW�RFFXUV�
ZKHQ�HLWKHU�VHURXV�IOXLG�RU�KHPRUUKDJH�RFFXSLHV�
WKH� SRWHQWLDO� VSDFH� �VXSUDFKRURLGDO� VSDFH�������
ORFDWHG� LQ�EHWZHHQ� WKH�FKRURLG�DQG�VFOHUD��(DUO\�
SRVW-RSHUDWLYH� K\SRWRQ\�� FKRURLGDO� GHWDFKPHQW�
DQG� VFOHUDO� JDS� DW� VFOHURVWRP\� LQFLVLRQ� VLWH� DUH�
IUHTXHQW� ILQGLQJV� IROORZLQJ� D� WUDQVFRQMXQFWLYDO�
VXWXUHOHVV���*�YLWUHFWRP\�>��@���7DUDQWROD�HW�DO�LQ�
WKHLU� VWXG\� KDV� SURSRVHG� WKDW� LQWUDRSHUDWLYH����
FDQQXOD� UHWUDFWLRQ� GXULQJ� ��*� SDUV� SODQD�����
YLWUHFWRP\�KDV�FDXVH�DQ�LQFUHDVHG�LQ�VHURXV�DQG�
KHPRUKDJLF� FKRURLGDO� GHWDFKPHQW� GXH� WR��������
GLYHUVLRQ�RI�LQIXVLRQ�IOXLG��LQWR�WKH�VXSUDFKRURLGDO�
VSDFH�IROORZLQJ�FDQQXOD�UHWUDFWLRQ��7KH�UHWUDFWLRQ�
ZDV� REVHUYHG� IROORZLQJ� D� VKDOORZ� DQJOH� WURFDU�
LQVHUWLRQ� ZKLFK� FDXVHG� LQVXIILFLHQW� LQWHUQDO������
H[SRVXUH�RI�WKH�FDQQXOD�LQ�WKH�YLWUHRXV�FDYLW\�DQG�
WKXV� LQFUHDVLQJ� WKH� ULVN� RI� LQDGYHUWHQW� FDQQXOD�
UHWUDFWLRQ� LQWR� WKH� VXSUDFKRURLGDO� VSDFH� >��@��
9DOYHG� FDQQXOD� DLG� WR� PLQLPL]H� LQWUD-RSHUDWLYH�
IOXLG�HJUHVVLRQ� WKXV�RIIHU�PRUH�VWDEOH� LQWUDRFXODU�
IOXLGLFV� DQG� LPSURYHG� G\QDPLF� FRQWURO� RI���������
LQWUDRFXODU�SUHVVXUH��,23��>��@��7KLV�WRJHWKHU�ZLWK�
SURSHU� VFOHUD� DQG� FRUQHD� ZRXQG� FORVXUH� DW� WKH�
HQG� RI� WKH� VXUJHU\� PD\� KHOS� WR� UHGXFH� WKH�������
RFFXUUHQFH� RI� FKRURLGDO� GHWDFKPHQW�� %HLQJ�����
UHWURVSHFWLYH�� ZH� ZHUH� XQDEOH� WR� JDWKHU� D�������
GHWDLOHG� LQWUDRSHUDWLYH� LQIRUPDWLRQ� WR� UHODWH� WKH�
DERYH�SRVVLEOH�PHFKDQLVPV�WR�WKH�RFFXUUHQFH�RI�
FKRURLGDO�GHWDFKPHQW�LQ�RXU�SDWLHQWV�� 
 
2I� ��� H\HV� ZKR� KDG� SDUV� SODQD� YLWUHFWRP\� ZLWK�
OHQV� IUDJPHQWV� UHPRYDO�� ILYH� GHYHORSHG� UHWLQDO�
WHDU� DQG� IRXU� KDG� UHWLQDO� GHWDFKPHQW�� $O-.KDLHU�
HW�DO� REVHUYHG� KLJKHU� RFFXUHQFH� RI� � UHWLQDO� WHDU�
DQG� UHWLQDO� GHWDFKPHQW� LQ� H\HV� ZLWK� XOWUDVRXQG�
SKDFRIUDJPHQWDWLRQ�XVDJH�>��@��%RUQH�HW�DO��ZKR�
PDGH� VLPLODU� REVHUYDWLRQ� SRVWXODWHG� WKDW� WKH���
VXFWLRQ� FUHDWHG� E\� WKH� ODUJH-ERUH� XOWUDVRXQG��
IUDJPHQWDWLRQ� SUREH� PD\� FDXVH� LQDGYHUWHQW����
HQJDJHPHQW� DQG� WUDFWLRQ� RQ� UHVLGXDO� SHULSKHUDO�
YLWUHRXV�JHO��FDXVLQJ�D�UHWLQDO�WHDU�DQG��XOWLPDWHO\��
D� UHWLQDO� GHWDFKPHQW� >��@�� ,Q� WKH� FXUUHQW� VWXG\��
SKDFRIUDJPHQWDWLRQ� ZDV� SHUIRUPHG� LQ� DOO� ILYH���
SDWLHQWV�ZLWK� UHWLQDO� WHDU� DQG� LQ� WKUHH�RXW�RI� IRXU�
SDWLHQWV� ������ ZLWK� UHWLQDO� GHWDFKPHQW�� 7KH����
LQFLGHQFH� RI� UHWLQDO� GHWDFKPHQW� IRU� WKLV� VWXG\�
������� ZDV� FRPSDUDEOH� WR� RWKHU� VWXGLHV� WKDW�
UDQJHG� IURP� ����-������ >����������@�� 2QO\� RQH�



�� 

 

RXW�RI�ILYH�H\HV�KDG�JRRG�ILQDO�YLVXDO�DFXLW\�RI������
ZLWK�WKH�UHPDLQLQJ�H\HV�KDG�YLVXDO�DFXLW\�RI�ZRUVH�
WKDQ������� �5HWLQDO�GHWDFKPHQW� LV�RQH�RI� WKH�PRVW�
FRPPRQ� UHSRUWHG� FRPSOLFDWLRQ� LQ� D� SRVW���������
YLWUHFWRPLVHG�H\H�IROORZLQJ�GURSSHG�QXFOHXV��(IIRUW�
DQG� VWUDWHJ\� VKRXOG� EH� FKDQQHOHG� WR� SUHYHQW� WKLV�
SRWHQWLDOO\� YLVXDO� WKUHDWHQLQJ� FRQGLWLRQ�� 0RUULV� HW�
DO�� REVHUYHG� D� �-IROG� UHGXFWLRQ� LQ� LQFLGHQFH� RI���
UHWLQDO� GHWDFKPHQW� ZKHQ� SURSK\ODFWLF� ���-GHJUHH�
ODVHU� UHWLQRSH[\� ZDV� SHUIRUPHG� LQ� DOO� SDWLHQWV���
XQGHUZHQW� SDUV� SODQD� YLWUHFWRP\� IRU� UHPRYDO� RI�
UHWDLQHG� OHQV�IUDJPHQWV������ �7KRURXJK�VHDUFK�IRU�
LDWURJHQLF� EUHDN� LV� DOVR� D� FUXFLDO� HOHPHQW� WR�������
SUHYHQW�WKLV�FRPSOLFDWLRQ�� 
 
*ODXFRPD� LV� D� NQRZQ� FRPSOLFDWLRQ� RI� SDUV� SODQD�
YLWUHFWRP\� UDQJHV� IURP� �����-������� >������@��
/DWHU�YLWUHFWRP\�RI�PRUH�WKDQ�D�ZHHN�LV�DVVRFLDWHG�
ZLWK� SHUVLVWHQWO\� KLJKHU� LQWUDRFXODU� SUHVVXUH� DQG�
SRRUHU� YLVXDO� RXWFRPHV� >�����@�� � ,Q� WKLV� SUHVHQW�
VWXG\�RQO\�WZR�SDWLHQWV��������KDG�KLJK�LQWUDRFXODU�
SUHVVXUH� GXULQJ� IROORZ� XS� ZKLFK� UHTXLUHG� DQWL-
JODXFRPD� WUHDWPHQW�� � %RWK� KDG� DQWHULRU� FKDPEHU�
LQWUDRFXODU� OHQV� LPSODQWHG�� 2QH� SDWLHQW� KDG����
YLWUHFWRP\� GRQH� ZLWKLQ� IRXU� GD\V� IROORZLQJ�
SKDFRHPXOVLILFDWLRQ� ZLWK� ZKROH� QXFOHXV� GURSSHG�
DQG� WKH� RWKHU� KDG� YLWUHFWRP\� GRQH� DIWHU� ��� GD\V�
IROORZLQJ� GURSSHG� QXFOHXV� FRQVLVWLQJ� RI� RQO\�����
FRUWLFDO�OHQV�IUDJPHQWV�� 
 
7KH� LQFLGHQFH� RI� F\VWRLG� PDFXOD� RHGHPD����������
LQFUHDVHV�ZLWK� WKH� ORQJHU� LQWHUYDO� RI� VXUJHULHV� >�@���
0DMRU�YLVXDO�GHFUHDVH�ZDV�REVHUYHG�ZLWKLQ�WKH�ILUVW�
VL[� PRQWKV� XS� WR� \HDUV� IROORZLQJ� YLWUHFWRP\� >�@���
+RZHYHU��LQ�WKLV�VWXG\�RQO\�WKUHH�RXW�RI����SDWLHQWV�
ZHUH�GRFXPHQWHG�WR�KDYH�F\VWRLG�PDFXOD�RHGHPD�
DW�WKUHH�PRQWKV�SRVW�YLWUHFWRP\���:H�ZHUH�XQDEOH�
WR�FRUUHODWH� LW�ZLWK� WKH� LQWHUYDO� RI�VXUJHULHV�GXH� WR�
WKH� OLPLWHG� VDPSOH� LGHQWLILHG�� � 7ZR� SDWLHQWV� KDG�
YLWUHFWRP\� GRQH� WKUHH� GD\V� DIWHU��������������
SKDFRHPXOVLILFDWLRQ� VXUJHU\� DQG� RQH� SDWLHQW� KDG�
YLWUHFWRP\�SHUIRUPHG�RQ� WKH�VDPH�GD\�RI�SULPDU\�
VXUJHU\�� ,W� VKRXOG� DOVR� EH� QRWHG� WKDW� F\VWRLG�����
PDFXOD� RHGHPD� PD\� RFFXU� VHYHUDO� PRQWKV� DIWHU�
VXUJHU\�� WKXV� ORQJHU� VWXG\� IROORZ-XS� PD\� EH� RI�
PRUH�YDOXH�LQ�WKLV�VWXG\�>��@�� 
  
/LPLWDWLRQ�RI�WKH�VWXG\ 
7KH� PDLQ� OLPLWDWLRQ� RI� RXU� VWXG\� ZDV� EHLQJ��������
UHWURVSHFWLYH�LQ�QDWXUH�� LPSRVHG�UHVWULFWLRQV�WR�RXU�
GDWD� DYDLODELOLW\� DQG� DGHTXDF\�� 7KHUH� ZHUH� DOVR�
VHYHUDO� IDFWRUV� WKDW� PD\� KDYH� FRQIRXQGHG� RXU�
VWXG\� RXWFRPH�� 9DULDELOLW\� LQ� SDWLHQW¶V� XQGHUO\LQJ�
RFXODU� FRQGLWLRQV� VXFK� DV� P\RSLD�� D[LDO� OHQJWK��
GLIIHUHQFHV� DQG� SUH-H[LVWLQJ� UHWLQRSDWK\� LPSRVH�
ELDV� LQ� LQWHUSUHWDWLRQ� RI� RXU� UHVXOWV�� 7KHUH� ZDV�
PRUH� WKDQ� RQH� VXUJHRQ� LQYROYHG� LQ� SDWLHQWV¶� FDUH�
WKXV� WKLV� PD\� UHVXOW� LQ� YDULDELOLW\� LQ� FOLQLFDO������
MXGJHPHQW�� DVVHVVPHQW� DQG� UHSRUWLQJ� DV� ZHOO� DV�
VXUJLFDO� WHFKQLTXH� DQG� RXWFRPH�� 7KHUH� ZDV� DOVR�
GLVVLPLODULW\� LQ� WKH� VXUJLFDO� LQVWUXPHQWV� XWLOL]HG��
7UDFLQJ� PHGLFDO� UHFRUGV� IURP� RWKHU� UHIHUULQJ�����
KRVSLWDOV� ZHUH� DOVR� FKDOOHQJLQJ� DV� PRVW� RI� WKH��
FHQWHUV� XVHG� PDQXDO� GDWD� NHHSLQJ�� $V� D� UHIHUUDO�
FHQWHU�� PRVW� SDWLHQWV� ZHUH� VHQW� EDFN� WR� WKHLU�����
UHVSHFWLYH� UHIHUULQJ� KRVSLWDO� DIWHU� YLWUHFWRP\� ZDV�

GRQH�� �5HYLHZ�RI�SDWLHQWV�ZHUH�GRQH� IURP�VHYHUDO�
KRVSLWDOV�ZKLFK�PD\�KDYH�OLPLWHG�UHVRXUFHV�VXFK�DV�
XQDYDLODELOLW\� RI� 2SWLFDO� &RKHUHQFH� 7RPRJUDSK\�
�2&7�� PDFKLQH� WR� GRFXPHQW� VXEWOH� XQGHUO\LQJ��
PDFXOD� SUREOHP� VXFK� DV� PLOG� F\VWRLG� PDFXOD�����
HGHPD� ZKLFK� FRXOG� H[SODLQ� WKH� FDXVH� RI� UHGXFH�
YLVLRQ�� � ,Q� RXU� FHQWHU�� SDUV� SODQD� YLWUHFWRP\� ZLWK�
SKDFRIUDJPHQWDWLRQ�DORQH� �ZLWKRXW�SHUIOXRURFDUERQ�
OLTXLG�� ZDV� RSWHG� WR� UHPRYH� KDUGHU� RU� ELJJHU������
QXFOHXV��:KLOH�DLG�RI�SHUIOXRURFDUERQ�OLTXLG��3)&/��
ZDV�FRQVLGHUHG�WKH�VDIHVW�DQG�PRVW�HIILFLHQW�ZD\�RI�
GHOLYHULQJ� YHU\� KDUG� QXFOHXV� RU� ELJJHU� QXFOHXV��
IUDJPHQW����RXU�GDWD�VXJJHVWHG�WKDW�LQ�H[SHULHQFHG�
KDQG�DQG�WLPHO\�VXUJHU\��JRRG�YLVXDO�RXWFRPH�PD\�
VWLOO�EH�DWWDLQDEOH�ZKHQ�WKLV�LGHDO�DSSURDFK�PD\�EH�
VRXUFH�OLPLWHG�LQ�VRPH�FHQWHUV��� 
 
 
&21&/86,21 
 
2XU� VWXG\� IRXQG� WKDW� LQ� SDWLHQWV� ZLWK� GURSSHG�����
QXFOHXV�SRVW�FRPSOLFDWHG�SKDFRHPXOVLILFDWLRQ��ODWHU�
SDUV� SODQD� YLWUHFWRP\� ZKLFK� ZDV� SHUIRUPHG��������
EHWZHHQ� VL[� DQG� HLJKW� GD\V� FDUULHG� EHWWHU� YLVXDO�
RXWFRPH�� +LJK� DVWLJPDWLVP� DFFRXQWHG� IRU� WKH���
KLJKHVW� FRPSOLFDWLRQV� IROORZHG� E\� HSLUHWLQDO�����
PHPEUDQH�IRUPDWLRQ��FKRURLGDO�GHWDFKPHQW��UHWLQDO�
WHDU� DQG� UKHJPDWRJHQRXV� UHWLQDO� GHWDFKPHQW�� ,Q�
WKH�FXUUHQW�VWXG\��ZH�KDYH�DOVR�IRXQG�WKDW�QXFOHXV�
GURSSHG�RI�PRUH�WKDQ�D�TXDUWHU�VL]H�VKRZHG�EHWWHU�
YLVXDO� RXWFRPH�ZKHQ� FRPSDUHG� WR� VPDOOHU� VL]H� RI�
QXFOHXV�� 6PDOOHU� VL]H� RI� GURSSHG� OHQV� IUDJPHQWV�
WHQG�WR�EH�WUHDWHG�PHGLFDOO\�ILUVW�DQG�WKLV�UHVXOWHG�LQ�
GHOD\HG� YLWUHRUHWLQDO� LQWHUYHQWLRQ� DQG� KLJKHU� UDWHV�
RI� YLVLRQ� WKUHDWHQLQJ� FRPSOLFDWLRQV�� :H� SURSRVH�
WKDW�DOO�FDVHV�RI�GURSSHG�QXFOHXV�VKRXOG�EH�WUHDWHG�
VXUJLFDOO\�UHJDUGOHVV�RI�LWV�VL]H�� 
 
 
$&.12:/('*(0(176 
 
:H� ZRXOG� OLNH� WR� DFNQRZOHGJH� WKH� FRQWULEXWLRQ�
PDGH� E\� RXU� VXSHUYLVRUV� 'U� =DEUL� .DPDUXGLQ� DQG�
'U� 6HOYD� 5DMD� 9HQJDGDVDODP� GXULQJ� WKH� VWXG\����
SHULRG� 
 
 
'(&/$5$7,21�2)�&21)/,&7�2)�,17(5(67 
 
7KH�DXWKRUV�UHSRUW�QR�FRQIOLFWV�RI�LQWHUHVW� 
 

 

5()(5(1&(6 

�� 7KH�ILUVW�DQQXDO�UHSRUW�RI� WKH�1DWLRQDO�(\H�'D�
WDEDVH��������$VVRFLDWLRQ�RI�&OLQLFDO�5HJLVWULHV�
0DOD\VLD�� � 1DWLRQDO� (\H� 'DWDEDVH�� &DWDUDFW�
VXUJHU\� UHJLVWU\�� � $YDLODEOH� IURP�KWWS���
ZZZ�DFUP�RUJ�P\�QHG��� 

�� 7KH� �WK� UHSRUW� RI� WKH� 1DWLRQDO� (\H� 'DWDEDVH�
�������$VVRFLDWLRQ�RI�&OLQLFDO�5HJLVWULHV�0DOD\�
VLD�� � 1DWLRQDO� (\H�'DWDEDVH��&DWDUDFW� VXUJHU\�
UHJLVWU\�� � $YDLODEOH� IURP�KWWS���
ZZZ�DFUP�RUJ�P\�QHG�� 



�� 

 

�� 7L�6(�� <DQJ�<1�� /DQJ�66�� �$� �-\HDU� DXGLW� RI�
FDWDUDFW�VXUJHU\�RXWFRPHV�DIWHU�SRVWHULRU�FDS�
VXOH� UXSWXUH� DQG� ULVN� IDFWRUV� DIIHFWLQJ� YLVXDO�
DFXLW\���$P�-�2SKWKDOPRO�������������-������ 

�� 6FKDDO�6��1HVPLWK�%��,KQHQ�0$���&XUUHQW�PHGL�
FDO� DQG� VXUJLFDO�PDQDJHPHQW� RI� UHWDLQHG� OHQV�
IUDJPHQWV� DIWHU� FDWDUDFW� H[WUDFWLRQ�� � 86� 2SK�
WKDPLF�5HYLHZ�������������-����� 

�� 7DMXQLVDK� ,��5HGG\�6&�� �'URSSHG�QXFOHXV� IRO�
ORZLQJ� � � SKDFRHPXOVLILFDWLRQ� FDWDUDFW� VXUJHU\���
0HG�-�0DOD\VLD���������������-���� 

�� .ZRN� $.�� .HQQHWK� .:�� 7LPRWK\� <<�� 'HQQLV�
6&���3DUV�SODQD�YLWUHFWRP\�LQ�WKH�PDQDJHPHQW�
RI�UHWDLQHG�LQWUDYLWUHDO�OHQV�IUDJPHQWV�DIWHU�FDW�
DUDFW�VXUJHU\�� �&OLQLFDO�DQG�([SHULPHQWDO�2SK�
WKDOPRORJ\������������-����� 

�� .DSXVWD�0$��&KHQ�-&��/DP�:&���2XWFRPHV�RI�
GURSSHG� QXFOHXV� GXULQJ� SKDFRHPXOVLILFDWLRQ���
2SKWKDOPRORJ\��������������-����� 

�� 2UXF�6��.DSODQ�+-���2XWFRPH�RI�YLWUHFWRP\�IRU�
UHWDLQHG� OHQV� IUDJPHQWV�DIWHU�SKDFRHPXOVLILFD�
WLRQ�� � 2FXODU� ,PPXQRORJ\� DQG� ,QIODPPDWLRQ�
������������-������ 

�� 3HGUR�5$��-XDQ�)%��,VDEHO�00���0DQDJHPHQW�
RI�QXFOHXV� ORVV�LQWR�WKH�YLWUHRXV�� ORQJ�WHUP�IRO�
ORZ�XS� LQ����SDWLHQWV�� �&OLQLFDO�2SKWKDOPRORJ\�
�������������-����� 

��� (OL]DEHWK�$9��0LFKDHO�:6�� � 9LWUHFWRP\� WLPLQJ�
IRU� UHWDLQHG� OHQV� IUDJPHQWV� DIWHU� VXUJHU\� IRU�
DJH-UHODWHG�FDWDUDFWV��$�V\VWHPDWLF�UHYLHZ�DQG�
PHWD-DQDO\VLV���$P�-�2SKWKDOPRO������������-
���� 

��� <HR� /0�� &KDUWHULV� '*�� %XQFH� &�� � 5HWDLQHG�
LQWUDYLWUHDO� OHQV� IUDJPHQWV� DIWHU� SKDFRHPXOVLIL�
FDWLRQ�� D� FOLQLFRSDWKRORJLFDO� FRUUHODWLRQ�� � %U� -�
2SKWKDOPRO�������������-������ 

��� <DVKD�60��$OL]D�(��:LOOLDP�(6���5HWDLQHG�OHQV�
IUDJPHQWV�DIWHU�FDWDUDFW�VXUJHU\��2XWFRPHV�RI�
VDPH-GD\� YHUVXV� ODWHU� SDUV� SODQD� YLWUHFWRP\���
$P�-�2SKWKDOPRO�������������-������ 

��� 9HUPD� /�� *RJRL� 0�� 7HZDUL� +.�� � &RPSDUDWLYH�
VWXG\� RI� YLWUHFWRP\� IRU� GURSSHG� QXFOHXV� ZLWK�
DQG� ZLWKRXW� WKH� XVH� RI� SHUIOXRURFDUERQ� OLTXLG��
&OLQLFDO�� HOHFWURSK\VLRORJLFDO� DQG� YLVXDO� ILHOG�
RXWFRPHV�� � $FWD� 2SKWKDOPRORJLFD� 6FDQG�
�����������-������ 

��� 6HR�06��<RRQ�.&��/HH�&+���3KDFRIUDJPHQWD�
WLRQ�IRU�WKH�WUHDWPHQW�RI�D�FRPSOHWHO\�SRVWHULRU�
GLVORFDWLRQ�RI�WKH�WRWDO�FU\VWDOOLQH�OHQV���.RUHDQ�
M�2SKWKDOPRO�����������-���� 

��� 0RLVVHLHY�(��.LQRUL�0��*ORYLQVN\�<�� �5HWDLQHG�
OHQV� IUDJPHQWV��QXFOHXV� IUDJPHQWV�DUH�DVVRFL�
DWHG�ZLWK�ZRUVH�SURJPRVLV� WKDQ�FRUWH[�RU�HSL�
QXFOHXV�IUDJPHQWV���(XU�-�2SKWKDOPRO��������
�������-���� 

��� 2ORNRED�� /DWHHIDW� HW� DO�� ³$� �-<HDU� 5HYLHZ� RI�
WKH� 2XWFRPH� RI� 3DUV� 3ODQD� 9LWUHFWRP\� IRU�
'URSSHG� /HQV� )UDJPHQWV� DIWHU� &DWDUDFW� 6XU�
JHU\�LQ�D�7HUWLDU\�(\H�+RVSLWDO�LQ�'KDND��%DQJ�
ODGHVK�´ (WKLRSLDQ� MRXUQDO� RI� KHDOWK� VFLHQFHV�
����� �����������-����� 

��� GH�-XDQ�(��-U�+LFNLQJERWKDP�'��5HILQHPHQWV�LQ�
PLFURLQVWUXPHQWDWLRQ�IRU�YLWUHRXV�VXUJHU\��$P�-�
2SKWKDOPRO�������������–��� 

��� *KDVHPL�)DODYDUMDQL�.��+DVKHPL�0��-DOLOL�)D]HO�
$��0RGDUUHV�0��1D]DUL�+��3DUYDUHVK�00��3DUV�
SODQD�YLWUHFWRP\�DQG� LQWUDYLWUHDO�SKDFRHPXOVLIL�
FDWLRQ� IRU� GURSSHG� QXFOHL� -� 2SKWKDOPLF� 9LV�
5HV���������������–���� 

��� +VX<5��<DQJ��&0��	�<HK��37� &OLQLFDO�DQG�KLV�
WRORJLFDO� IHDWXUHV� RI� HSLUHWLQDO� PHPEUDQH� DIWHU�
GLDEHWLF�YLWUHFWRP\��*UDHIH¶V�$UFKLYH�IRU�&OLQLFDO�
DQG�([SHULPHQWDO�2SKWKDOPRORJ\���������������
���–����  

��� $JXVWLDZDQ�5HIHUDQR�HW� DO��2XWFRPH�RI�9LWUHF�
WRP\� 6XUJHU\� LQ� 'URSSHG� 1XFOHXV� DW� -DNDUWD�
(\H�&HQWHU�� ,QWHUQDWLRQDO� -RXUQDO� RI�5HWLQD�9RO�
��QR���$XJXVW����� 

��� $O-.KDLHU� $��:RQJ�'�� /RLV�1��&RWD�1�� <DQJ�<�
&�� *URHQHZDOG� &�� 'HWHUPLQDQWV� RI� YLVXDO� RXW�
FRPH�DIWHU�SDUV�SODQD�YLWUHFWRP\�IRU�SRVWHULRUO\�
GLVORFDWHG� OHQV� IUDJPHQWV� LQ� SKDFRHPXOVLILFD�
WLRQ�� -RXUQDO� RI� &DWDUDFW� 	� 5HIUDFWLYH� 6XU�
JHU\�����������������–������� 

��� *XWKRII�5��5LHGHUOH�+��0HLQKDUGW�%�*RHEHO��:��
6XEFOLQLFDO� &KRURLGDO� 'HWDFKPHQW� DW� 6FOHURWR�
P\� 6LWHV� DIWHU� ��-*DXJH� 9LWUHFWRP\�� $QDO\VLV�
E\� $QWHULRU� 6HJPHQW� 2SWLFDO� &RKHUHQFH� 7R�
PRJUDSK\��2SKWKDOPRORJLFD�����������������–
����� 

��� 7DUDQWROD� 50�� )RON� -� &�� 6KDK� 66�� %ROGW� +&��
$EUjPRII� 0'�� 5XVVHOO� 65�� 0DKDMDQ� 9%�� ,Q�
WUDRSHUDWLYH� &KRURLGDO� 'HWDFKPHQW� 'XULQJ� ��-
*DXJH� 9LWUHFWRP\�� 5HWLQD�� ������������ ���–
���� 

��� 2HOOHUV� 3�� 6WLQQHWW� 6�� +DKQ� 3�� 9DOYHG� YHUVXV�
QRQYDOYHG� FDQQXOD� VPDOO-JDXJH� SDUV� SODQD�
YLWUHFWRP\�IRU�UHSDLU�RI�UHWLQDO�GHWDFKPHQWV�ZLWK�
*UDGH� &� SUROLIHUDWLYH� YLWUHRUHWLQRSDWK\�� &OLQ�
2SKWKDOPRO�������0D\�����������-�� 

��� %RUQH� 0-�� 7DVPDQ�:�� 5HJLOOR� &�� 0DOHFKD� 0��
6DULQ� /�� 2XWFRPHV� RI� 9LWUHFWRP\� IRU� 5HWDLQHG�
/HQV� )UDJPHQWV�� 2SKWKDOPRORJ\�� �������������
���–���� 

��� 2OVVRQ�5%��5LWODQG�-6��%MRUQVVRQ�20���$�UHWUR�
VSHFWLYH�VWXG\�RI�SDWLHQWV�ZLWK�UHWDLQHG�QXFOHDU�
IUDJPHQWV�DIWHU� FDWDUDFW�H[WUDFWLRQ�� �$FWD�2SK�
WKDOPRO�6FDQG������������-������ 

��� 6KDNLU�=��=HHVKDQ�.��$LVKD�%��0XQLUD�6���9LVXDO�
RXWFRPH� RI� SDUV� SODQD� YLWUHFWRP\� IRU� GURSSHG�
QXFOHXV� DIWHU� SKDFRHPXOVLILFDWLRQ�� � -RXUQDO� RI�
WKH� &ROOHJH� RI� 3K\VLFLDQV� DQG� 6XUJHRQV� 3DNL�
VWDQ���������������-������ 

��� 0RUULV�5�(��6KHUH�-�/��:LWKHUVSRRQ�&�'��6HJDO�
=�.��7HKUDQFKL�/��.XKQ�)��6DSS�0��,QWUDRSHUD�
WLYH�UHWLQDO�GHWDFKPHQW�SURSK\OD[LV�LQ�YLWUHFWRP\�
IRU�UHWDLQHG�FDWDUDFW�IUDJPHQWV��-RXUQDO�RI�&DWD�
UDFW�	�5HIUDFWLYH�6XUJHU\�����������������–���� 

��� &RKHQ�60��'DYLV�$��&XNURZVNL�&��&\VWRLG�PDF�
XODU� HGHPD� DIWHU� SDUV� SODQD� YLWUHFWRP\� IRU� UH�
WDLQHG� OHQV� IUDJPHQWV� -� &DWDUDFW� 5HIUDFW�
6XUJ� ���������������� 
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+D]LUDK�$EGXO�5DG]DN
��$KPDG�+DIL]�$ODXGGLQ�&KH�,QL��$PHHUXO�0XNPLQ�.KDLUXO�$QXDU��0RKDPPDG�)DULV�1DMPL�0RKG�1RU]UL��
0XKDPPDG�$EGXUUDKPDQ�,VPDLO��1XU�+DQQDK�0G�-HODQL��)DUDK�:DKLGD�$PUDQ��%DKLUDK�5DP]HH��2PDU�0LKDW�	������������������

+DULI�)DG]LODK�&KH�+DVKLP� 
 

.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
+D]LUDK�$EGXO�5DG]DN 
 
(PDLO�DGGUHVV�� 
KD]LUDKUDG]DN#XQLVKDPV�HGX�P\� 
 

5HFHLYHG�� 
2FWREHU������ 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
1RYHPEHU������ 

.H\ZRUGV� 

NQRZOHGJH�� 
DWWLWXGHV�� 
SUDFWLFHV�� 
&29,'-���� 
0DOD\VLD�� 
6WDQGDUG�2SHUDWLQJ�3URFHGXUHV� 

$%675$&7 

7KH�*RYHUQPHQW�RI�0DOD\VLD�KDYH�VHW�DQG�LPSOHPHQWHG�YDULRXV�6WDQGDUG�2SHUDWLQJ�3URFHGXUHV��623��

DV� DQ� HIIRUW� WR� PLWLJDWH� WKH� RXWEUHDN� RI� &RURQDYLUXV� GLVHDVH� ����� �&29,'-����� � &RPSOLDQFH� DQG�����

FRRSHUDWLRQ� RI� 0DOD\VLDQ� WRZDUGV� 623� DUH� DQ� LQGLFDWRU� RI� WKH� HIIHFWLYHQHVV� RI� WKHVH� PLWLJDWLRQ�

PHDVXUHV�� 7KH� DLP� RI� WKLV� UHVHDUFK� ZDV� WR� VWXG\� WKH� NQRZOHGJH�� DWWLWXGHV� DQG� SUDFWLFHV� WRZDUGV�

&29,'-���DPRQJ�SXEOLF� LQ�0DOD\VLD��$�FURVV-VHFWLRQDO�RQOLQH�VXUYH\�RI�����0DOD\VLDQ�UHVLGHQWV�ZDV�

FRQGXFWHG�EHWZHHQ��VW�0D\������WR���WK�-XQH�������7KH�VXUYH\�LQVWUXPHQW�FRQVLVWHG�RI�GHPRJUDSKLF�

FKDUDFWHULVWLFV�� ��� LWHPV� RQ� NQRZOHGJH�� ��� LWHPV� RQ� DWWLWXGHV� DQG� �� LWHPV� RQ� SUDFWLFHV�� 'HVFULSWLYH�

VWDWLVWLFV��FKL-VTXDUH�WHVWV��W-WHVWV�DQG�RQH-ZD\�DQDO\VLV�RI�YDULDQFH��$129$��ZHUH�XVHG�WR�DQDO\VH�WKH�

GDWD�REWDLQHG��7KH�RYHUDOO�FRUUHFW�UDWH�RI�WKH�NQRZOHGJH�TXHVWLRQQDLUH�ZDV��������0RVW�RI�SDUWLFLSDQWV�

�������� NQHZ� WKDW� WKHUH� FXUUHQWO\� LV� QR� HIIHFWLYH� FXUH� IRU� &29,'-���� EXW� HDUO\�� V\PSWRPDWLF� DQG������

VXSSRUWLYH� WUHDWPHQW�FRXOG�KHOS�PRVW�SDWLHQWV� UHFRYHU� IURP� LQIHFWLRQ�DQG�PRUWDOLW\� UDWH�RI�&29,'-����

0RVW� RI� SDUWLFLSDQWV� KDYH� SRVLWLYH� DWWLWXGHV� WRZDUG� &29,'-��� ��������� ������ RI� SDUWLFLSDQWV� DOVR�

DJUHHG�WKDW�HYHQWV��H�J��IHDVW��ELUWKGD\�SDUW\��ZHUH�QRW�HQFRXUDJHG�WR�EH�KHOG�GXULQJ�SDQGHPLF�&29,'-

���RXWEUHDN��0RVW�RI�SDUWLFLSDQWV���������KDYH�EHWWHU�SUDFWLFH�WRZDUG�&29,'-����������RI�SDUWLFLSDQWV�

ZRUH� PDVN� ZKHQ� WKH\� JR� RXW�� ������ RI� SDUWLFLSDQWV� HQFRXUDJHG� WKHLU� IDPLO\�IULHQGV� WR� FRPSO\� WKH����

FXUUHQW� 623�� ,Q� FRQFOXVLRQ�� WKH� VWXG\� ILQGLQJV� VXJJHVWHG� WKDW� PRVW� RI� 0DOD\VLDQ� KDYH� D� JRRG�

NQRZOHGJH�DQG�PRGHUDWH�DWWLWXGHV�ZLWK�JRRG�SUDFWLFHV�LQ�UHDFWLQJ�WR�&29,'-���RXWEUHDN�� 

,1752'8&7,21 
 
&RURQDYLUXV� GLVHDVH� �&29,'-���� LV� GHILQHG� DV� DQ���
LOOQHVV�FDXVHG�E\�D�QRYHO� FRURQDYLUXV��QRZ�NQRZQ�DV�
6HYHUH� $FXWH� 5HVSLUDWRU\� 6\QGURPH� &RURQDYLUXV� ��
�6$56-&R9-���IRUPHUO\�NQRZQ�DV�����-Q&R9��>�@��7KH�
QRYHO� FRURQDYLUXV�ZDV� ILUVWO\� UHFRJQL]HG� LQ�'HFHPEHU�
������LQ�:XKDQ��&KLQD�DQG�KDV�UDSLGO\�VSUHDG�DURXQG�
WKH�JOREH�ZLWK�D�KLJK�FRQWDJLRXV�UDWH�>�@��&29,'-���LV�
FRQVLGHUHG� D� JOREDO� SXEOLF� KHDOWK� WKUHDW� DQG� KDV�
HYROYHG�WR�EHFRPH�D�SDQGHPLF�FULVLV�DURXQG�WKH�ZRUOG�
VLQFH� LW� FDXVHV� VHULRXV� FRPSOLFDWLRQV� DQG� QXPHURXV�
GHDWKV��%HVLGHV��&29,'-���FDQ�EH� WUDQVPLWWHG�HDVLO\�
YLD� UHVSLUDWRU\� GURSOHWV� DQG� GLUHFW� RU� LQGLUHFW� FRQWDFW�
ZLWK� WKH PXFRXV�PHPEUDQHV RI� WKH� QRVH�� PRXWK� DQG�
H\HV�RI�RQH�SHUVRQ�WR�DQRWKHU� >�@��&29,'-���SDWLHQWV�
FDQ�EH�DV\PSWRPDWLF�RU�SURJUHVV�UHVSLUDWRU\� LQIHFWLRQ�
ZLWK� PDLQ� FOLQLFDO� V\PSWRPV� OLNH� GU\� FRXJK�� IHYHU����
IDWLJXH� DQG� LQ� PRUH� VHYHUH� FDVHV�� GLIILFXOW\� LQ�����
EUHDWKLQJ�� :KHQ� VHYHUH� V\PSWRPV� DULVH�� LPPHGLDWH�
PHGLFDO�WUHDWPHQWV�DUH�QHHGHG�>�@� 
 
2Q� -DQXDU\� ��WK� ������ :RUOG� +HDOWK� 2UJDQL]DWLRQ�
�:+2�� GHFODUHG� WKH� &29,'-��� RXWEUHDN� DV� D� JOREDO�
KHDOWK�HPHUJHQF\��:RUOG�+HDOWK�2UJDQL]DWLRQ��>�@�DQG�
FRQVWLWXWHG� 3XEOLF� +HDOWK� (PHUJHQF\� RI� ,QWHUQDWLRQDO�
&RQFHUQ� �3+(,&�� WR� FDOO� IRU� DOO� FRXQWULHV� WR� WDNH������

LPPHGLDWH�DQG�VHULRXV�DFWLRQ�DJDLQVW�WKH�VSUHDG�RI�
WKH� YLUXV� >�@�� ,Q� 0DOD\VLD�� WKH� ILUVW� SRVLWLYH� FDVH���
LQYROYLQJ� WKUHH� &KLQHVH� FLWL]HQV� ZDV� FRQILUPHG� RQ�
��WK� -DQXDU\� ������7KH\� KDG� HQWHUHG�0DOD\VLD� YLD�
-RKRU� IURP� 6LQJDSRUH� RQ� ��WK� -DQXDU\�� ,QIHFWLRQ�
UDWHV� UHPDLQHG� ORZ� KRZHYHU� SUHFDXWLRQDU\�
PHDVXUHV� KDG� DOUHDG\� EHJXQ� WR� EH� WDNHQ� >�@�� )RU�
H[DPSOH�� WKH�0LQLVWU\� RI� +HDOWK� �02+�� SODQQHG� WR�
KDYH� WKHUPDO� VFDQQHUV� DW� HYHU\� FRXQWU\� HQWU\�
SRLQWV�� $V� WLPH� SDVVHG� E\�� WKH� QXPEHU� RI� SRVLWLYH�
FDVHV� LQFUHDVHG� ZKLFK� GURYH� WKH� 0DOD\VLDQ�������
JRYHUQPHQW� WR� PDNH� D� GUDVWLF� PRYHPHQW� DQG�����
DFWLRQ�� 7KXV�� VWDUWLQJ� RQ� ��WK� 0DUFK� ������ WKH����
JRYHUQPHQW� HQIRUFHG� D� 0RYHPHQW� &RQWURO� 2UGHU�
�0&2�� >�@� DV� D� PHDQV� RI� SUHYHQWLQJ� FRPPXQLW\�
VSUHDG�VLQFH� WKH�YLUXV� FDQ�EH� WUDQVPLWWHG�DV� UDSLG�
KXPDQ-WR-KXPDQ� WUDQVPLVVLRQ�� 7KH� 0&2� OLPLWHG�
PRVW� QRQ-HVVHQWLDO� DFWLYLWLHV� RXWVLGH� RI� WKH� KRPH��
0DOD\VLDQV�ZHUH�RQO\�DOORZHG�WR�OHDYH�WKH�KRXVH�IRU�
HVVHQWLDO� DFWLYLWLHV� OLNH� JURFHU\� VKRSSLQJ� DQG�����
PHGLFDO� WUHDWPHQW�� 0DOD\VLDQV� ZHUH� DOVR� EDUUHG�
IURP�OHDYLQJ�WKH�FRXQWU\��DV�ZHUH�DOO�IRUHLJQHUV�IURP�
HQWU\�� 1RQ-HVVHQWLDO� LQGXVWULHV� ZHUH� WROG� WR� VKXW�
GRZQ� RU� DOORZ� VWDII� WR� ZRUN� IURP� KRPH�� 7KH��������
HQIRUFHPHQW� RI�0&2� KDV� VLJQLILFDQWO\� DIIHFWHG� WKH�
HFRQRPLF� DFWLYLWLHV�� HGXFDWLRQ�� PDQXIDFWXULQJ����
VHFWRU��WRXULVP�LQGXVWU\�DQG�VR�RQ��0DOD\VLD�KDG�QRW�



�� 

 

SUHYLRXVO\�H[SHULHQFHG�VXFK�DQ�HSLGHPLF�WKXV�LW�ZDV�
FOHDU� WKDW� VRFLHW\� DQG� KHDOWKFDUH� V\VWHPV� DUH� QRW�
UHDGLO\� SUHSDUHG� IRU�&29,'-����:LWK� WKH�VFDUFLW\�RI�
FOLQLFDO�PHDVXUHV�DW�WKDW�WLPH��WKH�LQYROYHPHQW�RI�DOO�
SDUWLHV� ZDV� HVVHQWLDO�� 7DJOLQH� �VWD\KRPH� DFWLYHO\�
VSUHDG�WKURXJK�PDVV�PHGLD�WR�HQFRXUDJH�WKH�SXEOLF�
WR� VWD\� DW� KRPH� LI� WKHUH� LV� QR� LPSRUWDQW� PDWWHU������
RXWVLGH�� 3URGXFWLRQ� RI� SHUVRQDO� SURWHFWLYH���������
HTXLSPHQWV IRU� IURQWOLQHUV� KDV� EHHQ� LQWHQVLILHG� E\�
PDQ\� IDFWRULHV�� 1XPHURXV� RUJDQL]DWLRQV� KHOG� IXQG�
UDLVLQJ�HYHQWV�LQ�RUGHU�WR�SURYLGH�PHGLFDO�VXSSOLHV�WR�
KRVSLWDOV�� $� WHPSRUDU\� KRVSLWDO� ZDV� VHW� XS� DQG����
FROODERUDWLRQV� ZLWK� KHDOWKFDUH� VHUYLFH� SURYLGHUV�
ZHUH� SHUPLWWHG�� ZKLOH� DGGLWLRQDO� ODERUDWRULHV� ZHUH�
DVVLJQHG� WR� VWUHQJWKHQ� WKH� FDSDELOLWLHV� RI� WKH�������
PLQLVWU\�RI�KHDOWK��02+��� 
 
,PSOHPHQWDWLRQ� RI� SXEOLF� KHDOWK� SURWRFROV� VXFK� DV�
ORFNGRZQ� SURFHGXUHV�� VRFLDO� GLVWDQFLQJ�� VFDQQLQJ�
0\6HMDKWHUD�45�FRGH��KDQG�ZDVKLQJ�DQG�ZHDULQJ�D�
PDVN� DV� DQ� LPPLJDWHG� HIIRUWV� WR� IODWWHQ� WKH� ULVLQJ�
JUDSK� RI� SRVLWLYH� &29,'-��� FDVHV� KDV� FDXVHG�����
FRQIXVLRQ� DQG�PDVVLYH� IHDU� DPRQJ� WKH� VRFLHW\� >�@��
0DOD\VLDQV� UHDFWHG� ZLWK� SDQLF� DQG� SHUSOH[LW\� ZKHQ�
WKH�LQLWLDO�DQQRXQFHPHQW�RI�0&2�ZDV�PDGH��,W�OHDGV�
WR� SDQLF� EX\LQJ� DQG� SHRSOH� FURZGHG� SXEOLF��������
WUDQVSRUWDWLRQ�KXEV�WR�JR�EDFN�WR�WKHLU�KRPHWRZQ��,W�
FDQ� SRWHQWLDOO\� LQFUHDVH� WKH� ULVN� RI� YLUXV� VSUHDGLQJ�
DQG�LQIHFWLRQ�WR�RWKHU�SDUWV�RI�WKH�FRXQWU\��'XH�WR�WKH�
YLUXV¶V� REVFXULW\�� WKHUH� KDV� EHHQ� D� ORW� RI���������������
PLVLQIRUPDWLRQ� DQG�PLVXQGHUVWDQGLQJ� UHJDUGLQJ� WKH�
YLUXV�� OLNH�KRZ�LW�VSUHDGV��DQG�WKH�VWHSV�WKDW�VKRXOG�
EH� WDNHQ� WR� DYRLG� LQIHFWLRQ��:LWK�D� ODUJH� DPRXQW�RI�
PLVLQIRUPDWLRQ� DQG� GHFHSWLRQ� SXEOLVKHG� RQ� VRFLDO�
PHGLD�� SHRSOH
V� FRPSUHKHQVLRQ� RI� &29,'-��� LV���
EHFRPLQJ� LQFUHDVLQJO\�PXGGOHG�� ,W�HYHQWXDOO\� UDLVHV�
FRQFHUQV� DERXW� 0DOD\VLDQV¶� XQGHUVWDQGLQJ� DQG���
DWWLWXGHV� WRZDUGV� &29,'-���� 'HVSLWH� DOO� PHDVXUHV�
WDNHQ� LQ� FRPEDWLQJ� WKH� RXWEUHDN�� WKH� SXEOLF¶V�������
EHKDYLRXU� LV� WKH� RQH� WR� GHWHUPLQH� ZKHWKHU� WKHVH�
PHDVXUHV� VXFFHHG� RU� IDLO�� � 6SHFLILFDOO\�� SXEOLF������
DGKHUHQFH�WR�WKH�HVWDEOLVKHG�SUHYHQWLYH�PHDVXUHV�LV�
FUXFLDO� WR� VWRS� WKH� VSUHDGLQJ� RI� WKH� YLUXV��3UHYLRXV�
UHVHDUFK�DQG�OHVVRQV�OHDUQHG�IURP�JOREDO�RXWEUHDNV�
VXJJHVWHG� WKDW� NQRZOHGJH�DQG� DWWLWXGHV� FRQFHUQLQJ�
FRQWDJLRXV� GLVHDVH� DUH� WLHG� WR� SXEOLF� VHQWLPHQW��
ZKLFK� FDQ� IXUWKHU� FRPSOLFDWH� HIIRUWV� WR� FXUE� WKH����
GLVHDVH¶V�VSUHDG�>�@�� 
 
&LWL]HQ¶V� GHYRWLRQ� KDV� EHHQ� OLQNHG� WR� WKHLU�
NQRZOHGJH�� DWWLWXGHV� DQG� SUDFWLFHV� �.$3�� WRZDUGV�
&29,'-����.$3�LV�DQ�LPSRUWDQW�SULPDU\�NH\�LQ�SXEOLF�
KHDOWK� UHJDUGLQJ� KHDOWK� SUHYHQWLRQ� DQG� SURPRWLRQ�
>�@�� ,W� SOD\V� D� YLWDO� UROH� LQ� GHWHUPLQLQJ� VRFLHW\¶V�����
ZLOOLQJQHVV� DQG� DFFHSWDQFH� WR� SUDFWLFH� EHKDYLRXUDO�
FKDQJH�PHDVXUHV�VHW�E\�KHDOWK�DXWKRULWLHV�� ,Q�RUGHU�
WR� HDVH� WKH� FRQWUROOLQJ� RI� SDQGHPLF� &29,'-��� LQ�
0DOD\VLD�� LW� LV� KLJKO\� UHOLDQW� RQ� HYHU\RQH
V� XQGHU�
VWDQGLQJ� RI� WKH� YLUXV�� FRRSHUDWLRQ� DQG� FRPSOLDQFH��
.$3� VWXGLHV� ZLOO� JLYH� EDVHOLQH� LQIRUPDWLRQ� IRU�������
GHWHUPLQLQJ� WKH� W\SH�RI� LQWHUYHQWLRQ�QHHGHG� WR�DOWHU�
SHRSOH¶V�PLVFRQFHSWLRQV� RI� WKH� YLUXV� >�@�� $VVHVVLQJ�
.$3� RI� &29,'-��� DPRQJ� WKH� SXEOLF� ZLOO� SURPRWH�
EHWWHU�LQVLJKW�DQG�JLYH�WKH�ULJKW�NQRZOHGJH�UHJDUGLQJ�
&29,'-��� WR� HQVXUH� VXLWDEOH� LQWHUYHQWLRQV� DQG����
SUHYHQWLRQV� DUH� WDNHQ�� ,Q� WKLV� UHVHDUFK� SURMHFW�� ZH�
DUH� PDLQO\� IRFXVHG� RQ� FRQGXFWLQJ� D� VXUYH\� WR������
LQYHVWLJDWH� WKH� .$3� WRZDUGV� &29,'-��� DPRQJ� WKH�

SXEOLF� LQ� 0DOD\VLD� WR� LPSOHPHQW� HIIHFWLYH� SXEOLF�
KHDOWK�LQWHUYHQWLRQV� 
 
 
0(7+2'6 
6WXG\�GHVLJQ 
7KH� VWXG\� ZDV� FRQGXFWHG� GXULQJ� 0&2� ���� ZKLFK�
VWDUWHG� IURP� �VW� 0D\� ����� XQWLO� ��WK� -XQH� ������ $�
TXDQWLWDWLYH� DSSURDFK� ZDV� XWLOLVHG� WR� DFKLHYH� WKH�
REMHFWLYHV� RI� WKLV� VWXG\�� � $� FURVV-VHFWLRQDO� VXUYH\�
ZDV� DSSURSULDWH� WR� FRQGXFW� IRU� FROOHFWLQJ� WKH�������
LQIRUPDWLRQ� DERXW�&29,'-��� LQ�0DOD\VLDQ� FRQWH[W��
6RFLDO�PHGLD�ZDV�XVHG�WR�FDOO�IRU�SDUWLFLSDWLRQ� 
 
6DPSOLQJ 
7KH� WDUJHW� VDPSOH� VL]H� ZDV� DW� OHDVW� �����������������
UHVSRQGHQWV��GHWHUPLQHG�E\�LGHQWLI\LQJ�WKH�VPDOOHVW�
DFFHSWDEOH�VL]H�RI�D�GHPRJUDSKLF�VXEJURXS�ZLWK�D�
����RI�PDUJLQ� HUURU� DQG� ����RI� FRQILGHQWLDO� OHYHO�
>��@���7KH�UHVHDUFKHUV�RSWHG�WR�XVH�*RRJOH�IRUP�DV�
DQ�RQOLQH�VXUYH\�VLQFH�LW�LV�QRW�IHDVLEOH�WR�FRQGXFW�D�
V\VWHPDWLF� QDWLRQZLGH� VDPSOLQJ� GXULQJ� WKLV� SHULRG��
0DOD\VLDQ�FLWL]HQV�DERYH�WKH�DJH�RI����DQG�UHFHQWO\�
UHVLGLQJ�LQ�WKH�FRXQWU\�ZHUH�HOLJLEOH�WR�SDUWLFLSDWH�LQ�
WKH� VXUYH\�� 6HYHUDO� VWUDWHJLHV� ZHUH� XVHG� WR� UHDFK�
DV�PDQ\�UHVSRQGHQWV�DV�SRVVLEOH�LQ�0DOD\VLD�ZLWKLQ�
��� GD\V� GDWD� FROOHFWLRQ� SHULRG�� � 6RFLDO� PHGLD�
�)DFHERRN� DQG� ,QVWDJUDP��� :KDWV$SS� DQG����������
7HOHJUDP� ZHUH� WKH� SODWIRUPV� XVHG� WR� GLVVHPLQDWH�
WKLV� TXHVWLRQQDLUH��:KDWV$SS� DQG� )DFHERRN� ZHUH�
FKRVHQ�VLQFH�WKH\�ZHUH�WKH�PRVW�SRSXODU�VRFLDO�DQG�
FRPPXQLFDWLRQ�SODWIRUPV�QRZDGD\V�� ,QVWDJUDP�DUH�
UHQRZQHG� DPRQJ� WKH� \RXQJHU� JHQHUDWLRQV� ZKLOH�
ROGHU�0DOD\VLDQV�JHQHUDOO\�SUHIHUUHG�)DFHERRN��� 
 
$V�LW�ZDV�QRW�IHDVLEOH�WR�FRQGXFW�D�V\VWHPLF�QDWLRQ�
ZLGH� VDPSOLQJ� SURFHGXUH� GXULQJ� WKLV� SHULRG�� WKH�
UHVHDUFKHUV� RSWHG� WR� XVH� DQ� RQOLQH� VXUYH\����������
0DOD\VLDQ� &LWL]HQV� ��� \HDUV� ROG� DQG� ZKR� DUH������
FXUUHQWO\� VWD\LQJ� LQ� 0DOD\VLD� GXULQJ� 0&2� ���� DUH�
HOLJLEOH� WR� SDUWLFLSDWH� LQ� WKH� VXUYH\�� $� IHZ����������
WHFKQLTXHV�DUH�XVHG�WR�UHDFK�DV�PDQ\�UHVSRQGHQWV�
DV�SRVVLEOH�DOO�RYHU�0DOD\VLD�ZLWKLQ�D�PRQWK��7KUHH�
PDLQ� SODWIRUPV� ZHUH� XVHG� LQ� GLVVHPLQDWLQJ� WKLV��
VXUYH\�E\�XVLQJ�VRFLDO�PHGLD�ZKLFK�DUH�:KDWV$SS��
)DFHERRN�DQG�7HOHJUDP��:KDWV$SS�PHVVDJH�ZLWK�
WKH� VWDQGDUGLVHG� JHQHUDO� GHVFULSWLRQ� DERXW� WKH���
VXUYH\� ZDV� SURYLGHG� EHIRUH� WKH� OLQN� ZDV� JLYHQ� LQ�
ERWK� (QJOLVK� DQG� 0DOD\� ODQJXDJH� YHUVLRQV� RI� WKH�
TXHVWLRQQDLUH��$�WRWDO�GDWD�RI�����UHVSRQGHQWV�KDYH�
EHHQ�FROOHFWHG� 
 
6WXG\�LQVWUXPHQW 
7KH�VXUYH\�LQVWUXPHQW�ZDV�DGDSWHG�IURP�D�VWXG\�RQ�
NQRZOHGJH��DWWLWXGHV�DQG�SUDFWLFHV�WRZDUGV�&29,'-
��� LQ�0DOD\VLD� >�@�� 7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI�
IRXU� PDLQ� WKHPHV�� ��� 'HPRJUDSKLFV� ZKLFK� VWXG\�
UHVSRQGHQWV¶� VRFLR-GHPRJUDSKLF� LQIRUPDWLRQ������
LQFOXGLQJ� JHQGHU�� UDFH�� DJH�� PDULWDO� VWDWXV����������
HGXFDWLRQ�� RFFXSDWLRQ�� SODFH� RI� FXUUHQW� UHVLGHQFH�
DQG� UHJLRQDO�� ��� .QRZOHGJH� DERXW� &29,'-���� ���
$WWLWXGHV� WRZDUGV�&29,'-���� ��� 3UDFWLFHV� UHOHYDQW�
WR� &29,'-���� 7KH� TXHVWLRQQDLUH� ZDV� JLYHQ� LQ� WKH�
(QJOLVK�DQG�0DOD\V�ODQJXDJHV�YHUVLRQV���� 
 
7R�PHDVXUH�NQRZOHGJH�DERXW�&29,'-������� LWHPV�
ZHUH�DGDSWHG�IURP�WKH�SUHYLRXV�UHVHDUFK�>�@��7KHVH�
LWHPV�LQFOXGH�WKH�SDUWLFLSDQW�NQRZOHGJH�DERXW�FOLQL�



�� 

 

FDO� SUHVHQWDWLRQV� �LWHPV� �-���� WUDQVPLVVLRQ� URXWHV�
�LWHPV��-����WKH�LQFXEDWLRQ�SHULRG��LWHP�����DQG�PRU�
WDOLW\� UDWH� �LWHP������ ³<HV´�RU� ³1R´� UHVSRQVH�RSWLRQV�
ZHUH�JLYHQ�WR�WKH�SDUWLFLSDQWV�WR�WKHVH�LWHPV����SRLQW�
ZDV�DVVLJQHG�DV�D�FRUUHFW�UHVSRQVH�WR�LWHPV�ZKLOH���
SRLQW� ZDV� DVVLJQHG� DV� DQ� LQFRUUHFW� UHVSRQVH�� 7KH�
UDQJH� IURP��-��� LV� WKH�PD[LPXP� WRWDO�VFRUH��ZLWK�D�
KLJKHU� VFRUH� ��-���� LQGLFDWLQJ� JRRG� NQRZOHGJH�� D�
VFRUH� RI� �-�� LQGLFDWLQJ� PRGHUDWH� NQRZOHGJH� DQG� D�
VFRUH�RI��-��LQGLFDWLQJ�SRRU�NQRZOHGJH� 

 
7R� PHDVXUH� DWWLWXGHV� WRZDUGV� &29,'-���� VWXG\���
SDUWLFLSDQWV�ZHUH�DVVHVVHG�ZKHWKHU�WKH\�DJUHH��\HV��
RU� GLVDJUHH� �QR�� WKLV� 0&2� DIIHFWHG� WKHLU� WUDGLWLRQ��
SV\FKRORJ\�� VWXGLHV� DQG� RFFXSDWLRQ�� $OVR�� WR�������
HYDOXDWH�WKHLU�RSLQLRQV�UHJDUGLQJ�WKH�FRQVSLUDWLRQ�RI�
&29,'-���� 7KH� UDQJH� IURP� �-��� LV� WKH� PD[LPXP�
WRWDO�VFRUH��ZLWK�D�KLJKHU�VFRUH���-����LQGLFDWLQJ�JRRG�
DWWLWXGH�� D� VFRUH� RI� �-�� LQGLFDWLQJ�PRGHUDWH� DWWLWXGH�
DQG� D� VFRUH� RI� �-�� LQGLFDWLQJ� SRRU� DWWLWXGH�� 0HDQ�
ZKLOH�� WR� PHDVXUH� SUDFWLFHV�� WKH� VWXG\� SDUWLFLSDQWV�
ZHUH�DVNHG�ZKHWKHU�WKH\�ZRUH�D�IDFH�PDVN�RXWVLGH��
SUDFWLVHG�SURSHU�KDQG�K\JLHQH�DQG�VRFLDO�GLVWDQFLQJ�
DW� SXEOLF� SODFHV�� 7KH� UDQJH� IURP� �-��� LV� WKH�PD[L�
PXP�WRWDO�VFRUH��ZLWK�D�KLJKHU�VFRUH���-����LQGLFDWLQJ�
JRRG� SUDFWLFH�� D� VFRUH� RI� �-�� LQGLFDWLQJ� PRGHUDWH�
SUDFWLFH�DQG�D�VFRUH�RI��-��LQGLFDWLQJ�SRRU�SUDFWLFH� 
 
6WDWLVWLFDO�DQDO\VLV 
7KH�GDWD�ZDV�DQDO\]HG�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�
WKH� 6RFLDO� 6FLHQFH� �6366�� VRIWZDUH� YHUVLRQ� �������

)UHTXHQFLHV� DQG� SHUFHQWDJHV� ZHUH� GHWHUPLQHG���
XVLQJ� GHVFULSWLYH� DQDO\VLV�� 7KH� UHOLDELOLW\� RI� WKH���
YDULDEOHV�ZDV� WHVWHG�E\� XVLQJ� WKH�&URQEDFK�DOSKD�
FRHIILFLHQW� WR� GHWHUPLQH� WKH� LQWHUQDO� FRQVLVWHQF\� RI�
.QRZOHGJH�� $WWLWXGH� DQG� 3UDFWLFH�� 7KH� UHVXOWV�
VKRZHG� WKDW� � � &URQEDFK� DOSKD� IRU� NQRZOHGJH� ����
LWHPV��ZDV��������DWWLWXGH�����LWHPV��ZDV�������DQG�
SUDFWLFHV� ��� LWHPV�� ZDV� ������� ,QGHSHQGHQW� 7-WHVW�
DQG� 2QH-ZD\� DQDO\VLV� RI� YDULDQFH� �$129$��������
IROORZHG� E\� SRVW-KRF� 7XNH\� WHVW� ZHUH� XVHG� WR�����
GHWHUPLQH�WKH�VLJQLILFDQW�OHYHO�RI�PHDQV��GHSHQGHQW�
YDULDEOHV�� IRU� GHPRJUDSKLFV��&KL-VTXDUH�ZDV� XVHG�
WR� GHWHUPLQH� WKH� FRUUHODWLRQ� EHWZHHQ� LQGHSHQGHQW�
DQG�GHSHQGHQW� YDULDEOHV��3� YDOXH� WKDW� LV� OHVV� WKDQ�
�����ZLOO�EH�FRQVLGHUHG�VLJQLILFDQW�� 
 
 
5(68/76 

 
6RFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�RI�SDUWLFL�
SDQWV 
7KLV� VWXG\� LQYROYHG� ���� QXPEHUV� RI� SDUWLFLSDQWV��
7KH�PDMRULW\� RI� WKH� VWXG\� SDUWLFLSDQWV� ���� ��������
ZHUH� IHPDOHV�DQG����� ��������ZHUH�0DOD\V��0RVW�
RI� WKH� SDUWLFLSDQWV� ZHUH� DJHG� EHWZHHQ� ��� DQG� ���
\HDUV� ROG� ZLWK� ������ ������� ���� �������� ZHUH���
PDUULHG�� ���� �������� SRVVHVVHG� %DFKHORU¶V�������
GHJUHH�� ���� ��������ZHUH� HPSOR\HG�� ���� ��������
UHVLGHG�LQ�XUEDQ�DUHDV�DQG�������������FDPH�IURP�
6RXWKHUQ� 0DOD\VLD�� 2WKHU� GHPRJUDSKLFV� DUH������
HQXPHUDWHG�LQ�7DEOH��� 

&KDUDFWHULVWLFV   1XPEHU 3HUFHQWDJH���� 
*HQGHU 0DOH ��� ���� 

)HPDOH ��� ���� 
5DFH 0DOD\V ��� ���� 

&KLQHVH �� ��� 
,QGLDQ � ��� 
2WKHUV � ��� 

$JH ��-�� ��� ���� 
��-�� �� ���� 
��-�� �� ���� 
��-�� �� ���� 
!�� �� ��� 

0DULWDO�VWDWXV 0DUULHG ��� ���� 
6LQJOH ��� ���� 
2WKHUV � ��� 

(GXFDWLRQ 630 �� ���� 
3UH-8QLYHUVLW\�DQG�LWV�HTXLYDOHQW �� ���� 
%DFKHORU¶V�GHJUHH ��� ���� 
0DVWHU¶V�GHJUHH �� ���� 
3K' �� ��� 
2WKHUV
 �� ��� 

2FFXSDWLRQ (PSOR\HG ��� ���� 
8QHPSOR\HG �� ��� 
6WXGHQW ��� ���� 
5HWLUHG �� ���� 

3ODFH�RI�FXUUHQW�UHVLGHQFH 8UEDQ ��� ���� 
5XUDO ��� ���� 

5HJLRQDO &HQWUDO �� ���� 
1RUWKHUQ ��� ���� 
6RXWKHUQ ��� ���� 
(DVWHUQ �� ���� 
6DEDK�6DUDZDN � ��� 


´2WKHUV´�LQFOXGHV�HGXFDWLRQV�VXFK�DV�'LSORPD� 

´2WKHUV´�LQFOXGHV��PDULWDO�VWDWXV�VXFK�DV�ZLGRZ�DQG�ZLGRZHU� 

7DEOH����'HPRJUDSKLF�FKDUDFWHULVWLFV�RI�SDUWLFLSDQWV��1 ����� 



�� 

 

.QRZOHGJH�TXHVWLRQV 
)UHTXHQF\ 

<(6 12 
&29,'-���RULJLQDWHG�IURP�:XKDQ��&KLQD� ��� 

������� 
�� 

������ 
7KH�PDLQ�FOLQLFDO�V\PSWRPV�RI�&29,'-���DUH�IHYHU��IDWLJXH��GU\�

FRXJK�DQG�ERG\�DFKHV� 
��� 

������� 
�� 

������ 
8QOLNH�WKH�FRPPRQ�FROG��VWXII\�QRVH��UXQQ\�QRVH��DQG�VQHH]LQJ�DUH�

OHVV�FRPPRQ�LQ�SHUVRQ�LQIHFWHG�ZLWK�WKH�&29,'-���YLUXV� ��� 
������� 

�� 
������� 

7KHUH�FXUUHQWO\�LV�QR�HIIHFWLYH�FXUH�IRU�&29,'-����EXW�HDUO\��V\PSWR�
PDWLF�DQG�VXSSRUWLYH�WUHDWPHQW�FDQ�KHOS�PRVW�SDWLHQWV�UHFRYHU�
IURP�LQIHFWLRQ� 

��� 
������� 

�� 
������ 

1RW�DOO�SHUVRQ�ZLWK�&29,'-���ZLOO�GHYHORS�WR�VHYHUH�FDVHV��2QO\�
WKRVH�ZKR�DUH�HOGHUO\�DQG�KDYH�FKURQLF�LOOQHVVHV�DUH�PRUH�OLNHO\�
WR�EH�VHYHUH�FDVHV� 

��� 
������� 

�� 
������� 

(DWLQJ�RU�WRXFKLQJ�ZLOG�DQLPDOV�ZRXOG�UHVXOW�LQ�WKH�LQIHFWLRQ�E\�WKH�
&29,'-���YLUXV� 

��� 
������� 

��� 
������� 

3HUVRQV�ZLWK�&29,'-���FDQQRW�LQIHFW�WKH�YLUXV�WR�RWKHUV�LI�WKH\�GR�
QRW�KDYH�D�IHYHU� 

�� 
������� 

��� 
������ 

7KH�&29,'-���YLUXV�VSUHDGV�YLD�UHVSLUDWRU\�GURSOHWV�RI�LQIHFWHG�LQGL�
YLGXDOV� 

��� 
������� 

�� 
������ 

7KH�&29,'-���YLUXV�LV�DLUERUQH� ��� 
������� 

��� 
������� 

,QFXEDWLRQ�SHULRG�RI�&29,'-���LV����GD\V� ��� 
������� 

�� 
������ 

0RUWDOLW\�UDWH�RI�&29,'-���SDWLHQWV�LQ�HOGHUO\�LV�KLJKHU�WKDQ�DGXOWV�
DQG�FKLOGUHQ� 

��� 
������� 

�� 
������ 

&RUUHFW�DQVZHUV�DUH�LQGLFDWHG�LQ�EROG� 

7DEOH����3DUWLFLSDQW�NQRZOHGJH�RI�&29,'-����1 ���� 

$VVHVVPHQW�RI�NQRZOHGJH 
$� WRWDO� RI� HOHYHQ� TXHVWLRQV� ZHUH� XVHG� WR� PHDVXUH�
NQRZOHGJH� RI� WKH� &29,'-��� YLUXV�� 7KH� DYHUDJH�
NQRZOHGJH� VFRUH� IRU� SDUWLFLSDQWV� ZDV� ������ �6'�  �
������� UDQJH��–�����7KH�RYHUDOO�FRUUHFW�DQVZHU� UDWH�
RI� WKH� NQRZOHGJH� TXHVWLRQQDLUH� ZDV� ������
���������
����� ZKLOH� WKH� UDQJH� RI� FRUUHFW� DQVZHU�
UDWHV� IRU� DOO� SDUWLFLSDQWV� ZHUH� EHWZHHQ� ����� WR�
������ $ERXW� ������ RI� SDUWLFLSDQWV� ZHUH� DEOH� WR���
REWDLQ� VFRUHV� DERYH� ��� UHSUHVHQWLQJ� DQ� DFFHSWDEOH�
OHYHO�RI�NQRZOHGJH�RQ�&29,'-����7DEOH���� 
 
0RVW� SDUWLFLSDQWV� NQHZ� WKDW� WKHUH� LV� FXUUHQWO\� QR���
HIIHFWLYH�FXUH� IRU�&29,'-����EXW�HDUO\��V\PSWRPDWLF�
DQG� VXSSRUWLYH� WUHDWPHQW� FRXOG� KHOS� PRVW� SDWLHQWV�
UHFRYHU� IURP� WKH� LQIHFWLRQ� DQG� WKH� PRUWDOLW\� UDWH� RI�
&29,'-��� SDWLHQWV� LQ� WKH� HOGHUO\� LV� KLJKHU� WKDQ�
DGXOWV� DQG� FKLOGUHQ� ���� ���������2QO\� ���� ��������
RI�SDUWLFLSDQWV�DQVZHUHG�FRUUHFWO\�ZKHQ�DVNHG�XQOLNH�
WKH� FRPPRQ� FROG�� VWXII\� QRVH�� UXQQ\� QRVH�� DQG�
VQHH]LQJ� ZHUH� OHVV� FRPPRQ� LQ� D� SHUVRQ� LQIHFWHG�
ZLWK� WKH� &29,'-��� YLUXV� DQG� MXVW� ���� �������������
DQVZHUHG� FRUUHFWO\� ZKHQ� DVNHG� HDWLQJ� RU� WRXFKLQJ�
ZLOG� DQLPDOV� ZRXOG� UHVXOW� LQ� WKH� LQIHFWLRQ� E\� WKH�
&29,'-���YLUXV� 
 
'LIIHUHQFHV� LQ� NQRZOHGJH� VFRUHV� DPRQJ� GLIIHUHQW�
GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�DVVHVVHG�XVLQJ� W-
WHVWV� DQG� $129$�� 7KH� UHVXOWV� VKRZHG� WKDW�
NQRZOHGJH�VFRUHV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW�DFURVV�
UDFHV�� +LJKHU� NQRZOHGJH� VFRUHV� ZHUH� REWDLQHG�
DPRQJ�0DOD\�SDUWLFLSDQWV����� ��������DV�VKRZQ� LQ�
7DEOH��� 
 
�$VVRFLDWLRQ�RI� NQRZOHGJH�FDWHJRU\� DPRQJ�GLIIHUHQW�
GHPRJUDSKLF� FKDUDFWHULVWLFV� ZHUH� DVVHVVHG� XVLQJ�

&KL-VTXDUH�WHVW��7KH�UHVXOWV�VKRZHG�WKDW�NQRZOHGJH�
FDWHJRU\� ZDV� VLJQLILFDQWO\� DVVRFLDWHG� DFURVV� UDFHV�
DQG�UHJLRQV���������������RI�0DOD\�SDUWLFLSDQWV�KDYH�
EHWWHU� NQRZOHGJH� DV� FRPSDUHG� WR� RWKHU� UDFHV�������
$GGLWLRQDOO\�� VWXG\� SDUWLFLSDQWV�ZKR�DUH� OLYLQJ� LQ� WKH�
HDVWHUQ� UHJLRQ� RI�0DOD\VLD� ��� ��������� KDYH� JRRG�
NQRZOHGJH�WKDQ�WKRVH�ZKR�DUH�OLYLQJ�LQ�RWKHU�UHJLRQV�
RI�0DOD\VLD� 
 
$VVHVVPHQW�RI�DWWLWXGHV 
3DUWLFLSDQWV� ZHUH� DVNHG� WHQ� TXHVWLRQV� LQ� WKH��������
DVVHVVPHQW� RI� DWWLWXGHV� WRZDUGV� &29,'-���� 6RPH�
SRVLWLYH� DWWLWXGHV� ZHUH� REVHUYHG�� IRU� H[DPSOH�� WKH�
PDMRULW\� RI� UHVSRQGHQWV� ���� �������� VWDWHG� WKDW�
0&2�����ZDV�QHHGHG�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�
&29,'-���� ���� �������� ZHUH� DIUDLG� DQG� KDG� D����
IHHOLQJ�RI�UHVWOHVVQHVV�ZKHQ�JRLQJ�RXW�GXULQJ�&29,'
-���SDQGHPLF��DQG�������������DJUHHG�WR�LPSOHPHQW�
(QKDQFHG�0RYHPHQW�&RQWURO�2UGHU� �(0&2�� LI� WKHLU�
UHVLGHQWV� DUH� LQIHFWHG� E\� &29,'-���� $GGLWLRQDOO\��
DOPRVW�DOO�UHVSRQGHQWV�������������UHSRUWHG�WKDW�WKH�
&29,'-���SDQGHPLF�KDG�FDXVHG�HYHQWV� �H�J�� IHDVW��
ELUWKGD\� SDUW\�� WR� QRW� EH� KHOG� HYHQ� WKRXJK� LW� LV������
0DOD\VLDQ¶V� WUDGLWLRQ�� 7KH� GLVWULEXWLRQ� RI� UHVSRQVHV�
IURP� SDUWLFLSDQWV� IRU� HDFK� DWWLWXGH� TXHVWLRQ� LV�������
SUHVHQWHG�LQ�7DEOH��� 
 
7KH� UHVXOWV� VKRZHG� WKDW� DWWLWXGHV� VFRUHV� ZHUH������
VLJQLILFDQWO\� GLIIHUHQW� DFURVV� UDFHV�� DJHV�� PDULWDO���
VWDWXV�� RFFXSDWLRQ� DQG� UHJLRQDO�� +LJKHU� DWWLWXGHV�
VFRUHV� ZHUH� REWDLQHG� DPRQJ� ���� �������� 0DOD\V��
���� �������� SHRSOH� DJHG� ��-���� ���� ��������PDU�
ULHG�� ���� �������� EDFKHORU¶V� GHJUHH�� ���� ��������
HPSOR\HG�DQG�������������SDUWLFLSDQWV�ZKR�UHVLGHV�
LQ�VRXWKHUQ�UHJLRQ�RI�0DOD\VLD��7DEOH����� 
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7DEOH����'HPRJUDSKLF�RI�SDUWLFLSDQWV��NQRZOHGJH�VFRUH�DQG�NQRZOHGJH�FDWHJRU\� 


´2WKHUV´�LQFOXGHV�HGXFDWLRQV�VXFK�DV�'LSORPD� 

´2WKHUV´�LQFOXGHV��PDULWDO�VWDWXV�VXFK�DV�ZLGRZ�DQG�ZLGRZHU� 
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7KH�UHVXOWV�IRXQG�D�VLJQLILFDQW�DVVRFLDWLRQ�RI�DWWLWXGH�
DFURVV� DJH�� PDULWDO� VWDWXV� DQG� RFFXSDWLRQ�� ���
�������� SHRSOH� DJHG�PRUH� WKDQ� ��� \HDUV� ROG� KDYH�
EHWWHU� DWWLWXGHV� WKDQ� RWKHU� DJH� JURXSV�� µ2WKHUV¶���
PDULWDO� VWDWXV� SHRSOH� DOVR� VKRZHG� EHWWHU� DWWLWXGHV�
UDWKHU�WKDQ�PDUULHG�DQG�VLQJOH�SHRSOH��)XUWKHUPRUH��
�����������UHWLUHG�SHRSOH�VKRZHG�EHWWHU�DWWLWXGHV�DV�
FRPSDUHG�WR�RFFXSDWLRQ�VWDWXV� 
 
$VVHVVPHQW�RI�SUDFWLFHV 
)URP�DQ�RQOLQH�VXUYH\����TXHVWLRQV�ZHUH�GHYHORSHG�
WR� HYDOXDWH� 0DOD\VLDQ� SUDFWLFH� WRZDUG� &29,'-����
7KLV� LQFOXGHV� SUHYHQWLRQ� HIIRUWV�� UHVSRQVLELOLW\��
FOHDQOLQHVV�� DQG� D� KHDOWK\� OLIHVW\OH�� 7KH�PDMRULW\� RI�
WKH�UHVSRQGHQWV�����������DUH�YHU\�UHVSRQVLEOH� IRU�
ZHDULQJ�PDVNV� ZKHQ� JRLQJ� RXW�� 0RVW� RI� WKHP� �����
��������GR�ZDVK�RU�VDQLWL]H� WKHLU�KDQGV�EHIRUH�DQG�
DIWHU�JRLQJ�VRPHZKHUH�HOVH��)RU� WKH� WKLUG�TXHVWLRQ��
���� �������� RI� SDUWLFLSDQWV� QRWHG� WKDW� WKH\� WU\� WR�
DYRLG� FURZGHG� SODFHV� OLNH� EDQNV�� PRVTXHV�� DQG�
QLJKW� PDUNHWV�� :KHQ� WKH� UHVSRQGHQWV� ZHUH� DVNHG�
ZKHWKHU� WKH\� HQFRXUDJH� WKHLU� IDPLO\� RU� IULHQGV� WR�
IROORZ� WKH� FXUUHQW� 623�� WKH� PDMRULW\� RI� WKH� ����
�������� GLG� VD\� \HV��0RUHRYHU�� ���� �������� RI� WKH�
UHVSRQGHQWV�WU\�WR�DYRLG�FRQILQHG�VSDFHV�OLNH�VXUDX��
$70��OLIW�DQG�OHFWXUH�KDOO�� 
 
)XUWKHUPRUH�� ���� �������� RI� UHVSRQGHQWV� SUDFWLFH�
VRFLDO� GLVWDQFLQJ� LQ� GDLO\� OLIH�� ,Q� JRRG� WLPHV�� ����
������RI� WKHP�WU\� WR�DYRLG�FORVH�FRQYHUVDWLRQV�ZLWK�
RWKHU� SHRSOH� DV� WKH\� GR� QRW� ZDQW� WR� JHW� HDVLO\������
LQIHFWHG�� /DVW� EXW� QRW� OHDVW�� ZKHQ� WKH� SDUWLFLSDQWV�
ZHUH� DVNHG�ZKHWKHU� WKH\� XVXDOO\� JR� WR� FURZGHG� RU�
FRQILQHG� SODFHV�� PRVW� RI� WKHP� ���� ��������� ZRXOG�
QRW� JR� DV� WKH\� DUH� DZDUH� WKDW� SRRUO\� YHQWLODWHG����
SODFHV�KDYH�D�KLJK�ULVN�RI�LQIHFWLRQ��7DEOH���� 
 
7KH� UHVXOWV� VKRZHG� WKDW� DWWLWXGHV� VFRUHV� ZHUH������
VLJQLILFDQWO\� GLIIHUHQW� LQ� JHQGHU�� HGXFDWLRQ������������
RFFXSDWLRQ� DQG� UHJLRQDO�� +LJKHU� SUDFWLFH� VFRUHV�
ZHUH� REWDLQHG� DPRQJ� ���� ��������� ���� ��������

$WWLWXGH�TXHVWLRQV 
)UHTXHQF\ 

<HV 1R 
,Q�\RXU�RSLQLRQ��LV�0&2�����QHHGHG�WR�SUHYHQW�WKH�WUDQVPLVVLRQ�RI�&29,'-��" ����������� �� 

������� 
,Q�\RXU�RSLQLRQ��LI�\RXU�UHVLGHQWLDO�DUH�LQIHFWHG�E\�&RYLG-����LV�(QKDQFHG�0RYH�
PHQW�&RQWURO�2UGHU��(0&2��QHHGHG" ����������� �� 

�������� 
,Q�\RXU�RSLQLRQ��GRHV�&29,'-���SDQGHPLF�FDXVHG�VWXGHQWV�QHHG�QRW�WR�JR�WR�
VFKRRO�XQLYHUVLWLHV" ����������� �� 

������� 
,Q�\RXU�RSLQLRQ��GRHV�&29,'-���SDQGHPLF�FDXVHG�SODFHV�RI�ZRUVKLS�WR�EH�
FORVHG" ����������� ��� 

�������� 
,Q�\RXU�RSLQLRQ��GRHV�&29,'-���SDQGHPLF�FDXVHG�HYHQWV��H�J��IHDVW��ELUWKGD\�
SDUW\��WR�QRW�EH�KHOG�HYHQ�WKRXJK�LW�LV�0DOD\VLD
V�WUDGLWLRQV" ����������� �� 

������� 
,Q�\RXU�RSLQLRQ��GRHV�&29,'-���SDQGHPLF�FDXVH�\RX�UHVWOHVVQHVV�DQG�IULJKW�
ZKHQ�JRLQJ�RXW"  ����������� �� 

�������� 
,Q�\RXU�RSLQLRQ��GRHV�&29,'-���SDQGHPLF�FDXVH�GLIILFXOWLHV�IRU�\RX�WR�PDLQWDLQ�
\RXU�MRE" ����������� ��� 

������� 
,Q�\RXU�RSLQLRQ��LV�WKH�&29,'-���YLUXV�DQ�DJHQGD�IURP�DQ�RUJDQL]DWLRQ"  ��� 

������� 
��� 

������� 
,Q�\RXU�RSLQLRQ��GRHV�0&2�����FDXVH�D�SHUVRQ�WR�FRPPLW�VXLFLGH" ��� 

�������� 
��� 

�������� 
,Q�\RXU�RSLQLRQ��GRHV�SDQGHPLF�&RYLG-���FDXVHG�GLIILFXOWLHV�IRU�VWXGHQWV�LQ�
RQOLQH�OHDUQLQJ" 

��� 
������� 

�� 
������� 

7DEOH����)UHTXHQF\�RI�UHVSRQVH�IRU�DWWLWXGH�TXHVWLRQV�RI�SDUWLFLSDQWV�LQ�0DOD\VLD� 

&RUUHFW�DQVZHUV�DUH�LQGLFDWHG�LQ�EROG 

%DFKHORU¶V� GHJUHH�� ���� �������� HPSOR\HG� DQG�
���� �������� SDUWLFLSDQWV� ZKR� UHVLGH� LQ� VRXWKHUQ�
UHJLRQV�RI�0DOD\VLD��7DEOH����� 
 
7KH� UHVXOWV� VKRZHG� D� VLJQLILFDQW� DVVRFLDWLRQ� RI�
SUDFWLFHV� DFURVV� JHQGHU�� HGXFDWLRQ� DQG� UHJLRQDO��
������������IHPDOHV�KDYH�JRRG�SUDFWLFHV�WRZDUGV�
&29,'-��� DV� FRPSDUHG� WR� PDOHV�� µ2WKHUV¶�������
HGXFDWLRQ� EDFNJURXQG� SDUWLFLSDQWV� ��� ��������
VKRZHG�JRRG�SUDFWLFHV�WKDQ�SHRSOH�ZLWK�630��SUH
-XQLYHUVLW\�� %DFKHORU¶V� GHJUHH�� 0DVWHU¶V� GHJUHH�
DQG� 3K'�� )XUWKHUPRUH�� JRRG� SUDFWLFHV� DUH� DOVR�
VKRZQ� E\� SDUWLFLSDQWV� ZKR� DUH� OLYLQJ� LQ� WKH�����
HDVWHUQ� UHJLRQ� RI� 0DOD\VLD� ��� �������� WKDQ������
SDUWLFLSDQWV�IURP�WKH�RWKHU�UHJLRQV�RI�0DOD\VLD�� 
 
 
',6&866,216 
 
7KH�ODUJH�QXPEHU�RI�0DOD\VLDQV�ZLWK�KLJK�VFRUHV�
LQ�NQRZOHGJH�LQGLFDWHG�WKDW�LQIRUPDWLRQ�RQ�&29,'
-��� ZDV� VXFFHVVIXOO\� GHOLYHUHG� WR� WKH� SXEOLF�����
GHVSLWH� WKHP� EHLQJ� LQ� UXUDO� DUHDV�� 3XEOLF����������
WHOHYLVLRQ�� QHZVSDSHUV�� WKH� RIILFLDO� SRUWDO� RI� WKH�
0LQLVWU\� RI� +HDOWK� �02+�� DQG� 7HOHJUDP� RIILFLDO�
DFFRXQW�RI�02+�DUH�WKH�PHGLD�VRXUFHV�RQ�&29,'
-��� LQIRUPDWLRQ�� 0RELOH� YDQV� ZKLFK� KHOSHG� WR�
VSUHDG� LQIRUPDWLRQ� RQ�&29,'-���ZDV� RQH� RI� WKH�
HIIHFWLYH� LQLWLDWLYHV� WR� LQFUHDVH�DZDUHQHVV�DPRQJ�
WKH� SXEOLF� HVSHFLDOO\� LQ� WKH� UXUDO� DUHDV�� ZKHUH��
LQWHUQHW� DFFHVV� LV� OLPLWHG� >��@�� 7KLV�ZDV� GRQH� E\�
WKH� 'HSDUWPHQW� RI� ,QIRUPDWLRQ�0DOD\VLD� ZLWK� WKH�
FROODERUDWLRQ� RI�02+��2Q� WKH� RWKHU� KDQG�� VRFLDO�
QHWZRUNV� DOZD\V� EHFRPH� D� WKUHDW� WR� 0DOD\VLDQV�
EHFDXVH� RI� WKHLU� PLVLQIRUPDWLRQ� ZKLFK� PD\������
H[SODLQ� ZK\� WKHUH� ZHUH� QXPEHUV� RI� 0DOD\VLDQV�
ZLWK�PRGHUDWH�NQRZOHGJH�>��@�� 
 
7KH� VWXG\� UHSRUWHG� WKDW� WKHUH� ZDV� D� VLJQLILFDQW�
DVVRFLDWLRQ� EHWZHHQ� UDFHV� �0DOD\� DQG� &KLQHVH��
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4XHVWLRQ )UHTXHQF\ 
<HV 1R 

'R�\RX�ZHDU�PDVN�ZKHQ�JR�RXW" ����������� �������� 

'R�\RX�ZDVK�RU�VDQLWL]H�KDQGV�EHIRUH�DQG�DIWHU�JRLQJ�VRPHZKHUH�HOVH" ����������� ��������� 

'R�\RX�WU\�WR�DYRLG�FURZGHG�SODFHV"�HJ��EDQN��PRVTXH��DQG�QLJKW�PDUNHW" ����������� ��������� 

'R�\RX�HQFRXUDJH�\RXU�IDPLO\�IULHQG�WR�IROORZ�WKH�FXUUHQW�623" ����������� �������� 

'R�\RX�WU\�WR�DYRLG�FRQILQH�VSDFHV"��H�J�6XUDX��$70��OLIW��OHFWXUH�KDOO� ����������� ��������� 

'R�\RX�SUDFWLFH�VRFLDO�GLVWDQFLQJ�LQ�GDLO\�OLIH" ����������� ��������� 

$UH�\RX�ZLOOLQJ�WR�SD\�WKH�FRPSRXQG�IRU�QRW�FRPSO\LQJ�WKH�623" ����������� ����������� 

'R�\RX�WU\�WR�DYRLG�FORVH�FRQYHUVDWLRQ�ZLWK�RWKHU�SHRSOH" ��������� ������� 

'R�\RX�XVXDOO\�JR�WR�FURZGHG�FRQILQHG�SODFH" ��������� ����������� 

7DEOH����)UHTXHQF\�RI�UHVSRQVH�IRU�SUDFWLFH�TXHVWLRQV�RI�VWXG\�SDUWLFLSDQWV�LQ�0DOD\VLD� 

DQG�NQRZOHGJH��7KH�ILQGLQJ�ZDV�XQH[SHFWHG�DV�WKHUH�
ZDV� QR� VWXG\� GRQH� \HW� UHJDUGLQJ� UDFHV� DQG�
NQRZOHGJH� RQ� &29,'-��� LQ� 0DOD\VLD�� 7KLV� ZDV�����
SULPDULO\�GXH�WR�WKH�ODQJXDJH�EDUULHU�RI�&KLQHVH�ZKR�
FRXOG� QRW� XQGHUVWDQG� %DKDVD� 0DOD\VLD� RU� HYHQ���
(QJOLVK�>��@��7KLV�KDV�EHFRPH�D�SUREOHP�VLQFH�PRVW�
RI� WKH� VRXUFH� LQIRUPDWLRQ� LV� GHOLYHUHG� LQ� %DKDVD����
0DOD\VLD�DQG�(QJOLVK��+RZHYHU��WKHUH�ZDV�VWLOO�QHZV�
DQG� LQIRUPDWLRQ� SURYLGHG� LQ� 0DQGDULQ� VXFK� DV� 79��
QHZV� RQ� WHOHYLVLRQ�� 0DQGDULQ� QHZVSDSHU� DQG������
0DQGDULQ�RSWLRQ�LQ�WKH�RIILFLDO�SRUWDO�RI�02+�� 
 
7KHUH�ZDV�QR�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�DWWLWXGH�
DQG� JHQGHU�� 7KLV� ILQGLQJ� VKRZHG� WKH� FRQWUDGLFWRU\�
UHVXOW�IURP�WKH�VWXG\�LQ�$PHULFD�E\�6DUULD-*X]PiQ�HW�
DO�� ������� ZKHUH� IHPDOHV� KDYH�PRUH� JRRG� DWWLWXGHV�
GXH�WR�ZRPHQ�KDYLQJ�JRRG�NQRZOHGJH�>��@��:KLOH�LQ�
0DOD\VLD��WKH�UHVXOWV�IURP�WKLV�VWXG\�VKRZHG�WKDW�WKH�
SHUFHQWDJH� RI� HYHU\� JHQGHU�DJDLQVW� DWWLWXGH� KDV�QRW�
IOXFWXDWHG� GLIIHUHQWO\� EHWZHHQ� ERWK� JHQGHUV�� 7KLV�
VWXG\� LQGLFDWHG� WKDW� WKH� VDPH� OHYHO� RI� DWWLWXGHV�
DPRQJ� UDFHV� LQ� 0DOD\VLD� LV� QRW� VLJQLILFDQW� EHWZHHQ�
UDFH� DQG� DWWLWXGH�� 7KXV�� WKLV� UHVXOW� VKRZHG� WKDW�����
DWWLWXGH�GLG�QRW�GHSHQG�RQ�UDFH�� 
 
7KH� DJH� JURXS� ZDV� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK����
DWWLWXGH�� 7KLV� VWXG\� VKRZHG� WKDW� D� JURXS� RI� SHRSOH�
ROGHU�WKDQ����KDV�D�KLJKHU�JRRG�DWWLWXGH�FRPSDUHG�WR�
WKH�PRGHUDWH�DWWLWXGH�DQG�KDV�D�JRRG�DWWLWXGH�UDWKHU�
WKDQ� D� SRRU� DQG� PRGHUDWH� DWWLWXGH�� 7KH� ILQGLQJV� LQ�
WKLV�VWXG\�FRQWUDGLFWHG�WKH�VWXG\�FRQGXFWHG�E\�+DTXH�
HW� DO�� �������� EXW� VKRZHG� DQ� DWWLWXGH� VLJQLILFDQWO\���
DVVRFLDWHG� ZLWK� WKH� DJH� JURXS� ZKHUH� SHRSOH� ZKR�
DJHG�PRUH� WKDQ� ��� \HDUV�ROG� LQ�%DQJODGHVK�KDYH�D�
JRRG� DWWLWXGH� EHJLQQLQJ� LQ� WKH� WKLUG� GHFDGH� RI� WKHLU�
DJH� LQ� WKH� SRSXODWLRQ�� 7KHUH� LV� D� VLJQLILFDQW�����������
DVVRFLDWLRQ� EHWZHHQ� PDULWDO� VWDWXV� DQG� DWWLWXGH�
EDVHG� RQ� WKLV� VWXG\�� WKH� UHVXOW� VKRZHG� WKDW� RWKHU�
PDULWDO� VWDWXVHV� KDYH� D� KLJKHU� JRRG� DWWLWXGH��������
FRPSDUHG�WR�PDUULHG�DQG�VLQJOH�SHRSOH��7KLV�UHVXOW�LV�
WKH� VDPH� DV� WKH� SUHYLRXV� VWXG\� FRQGXFWHG� E\� >��@�
ZKHUH� WKH� UHVXOW� DOVR� VKRZHG� WKDW� PDULWDO� VWDWXV� LV�
VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�DWWLWXGH� 

%DVHG� RQ� D� VWXG\� LQ� $PHULFD�� ZKHUH� ZRPHQ� ZLWK�
KLJKHU� HGXFDWLRQ� OHYHOV� UHVXOWHG� LQ� D� JRRG�DWWLWXGH��
ZKLFK� PHDQV� LW� LV� GLIIHUHQW� IURP� 0DOD\VLD� ZKHUH�
PRVW� 0DOD\VLDQ� FLWL]HQV� PRVWO\� KDYH� D� PRGHUDWH�
DWWLWXGH� LQ� DQ\� GLIIHUHQW� OHYHO� RI� HGXFDWLRQ�� 7KLV����
UHVXOW�LQGLFDWHG�WKDW�RFFXSDWLRQ�ZDV�DVVRFLDWHG�ZLWK�
DWWLWXGH�� ZKHUH� UHWLUHG� SHRSOH� KDYH� PRUH� JRRG�����
DWWLWXGHV� WKDQ� HPSOR\HG�� XQHPSOR\HG�DQG� VWXGHQWV�
LQ�0DOD\VLD�EHFDXVH� UHWLUHG�SHRSOH�PRVWO\�ZHUH����
\HDUV�ROG��DQG�DERYH�ZKLFK�DUH�DVVRFLDWHG�ZLWK�DJH�
JURXSV�WKDW�DOVR�UHVXOW�LQ�JRRG�DWWLWXGHV��0RVW�RWKHU�
FRXQWULHV� LQ� WKH� ZRUOG�� OLNH� $PHULFD��ZKHUH� ZRPHQ�
ZLWK� UHZDUGHG� HPSOR\PHQW� DQG� KLJKHU� HGXFDWLRQ�
OHYHOV�UHVXOWHG�LQ�JRRG�DWWLWXGHV�>��@� 
 
,Q� WKLV� VWXG\�� WKHUH� ZDV� QR� VLJQLILFDQW� DVVRFLDWLRQ�
EHWZHHQ� SODFHV� RI� FXUUHQW� UHVLGHQFH� EHFDXVH� WKH�
UHVXOW� EHWZHHQ� UXUDO� DQG� XUEDQ� LV� TXLWH� WKH� VDPH�
ZKHUH� WKH� PRVW� SHRSOH� LQ� WKHVH� WZR� UHVLGHQFHV���
LQGLFDWHV� PRGHUDWH� DWWLWXGH�� 7KHVH� ILQGLQJV���������
FRQFOXGHG�WKDW� WKLV�VWXG\�GLIIHUHG�IURP�WKH�VWXG\�E\�
=KRQJ�%��/�HW�DO�� ������� LQ�ZKLFK�FXUUHQW� UHVLGHQFH�
DQG�DWWLWXGH�DUH�VLJQLILFDQWO\�DVVRFLDWHG�>��@��$�VWXG\�
IURP� $]ODQ� HW� DO�� ������� LQ� 0DOD\VLD� GXULQJ�������
0RYHPHQW� 5HVWULFWHG� 2UGHU� �0&2�� ����� LQGLFDWHG�
WKDW� UHJLRQDO� KDV� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK������
DWWLWXGH�>�@��ZKLOH�WKLV�VWXG\�LQ������GXULQJ�0&2�����
LQGLFDWHG� WKDW� UHJLRQDO� KDV� QR� DVVRFLDWLRQ� ZLWK�����
DWWLWXGH��S!������ 
 
5HJDUGOHVV�RI�ZKHWKHU�D�VPDOO�VDPSOH�VL]H�SURYLGHG�
D�JRRG�UHVHDUFK�RXWSXW�>��@�LW�ZDV�SUHGLFWHG�WKDW�WKH�
VDPSOH� VL]H� LQ� WKLV� VWXG\� ZDV� FRQVLGHUHG� ODUJH�
HQRXJK� DQG� KDV� LWV� VLJQLILFDQW� LQIOXHQFH� >��@��������
5HJDUGLQJ� WKH� VWXGLHV� RQ� ,QGRQHVLD¶V� .$3� OHYHO��
PRVW� RI� WKHLU� VWXGHQWV� KDG� DFWHG� QHJDWLYHO\� GXULQJ�
WKH� SDQGHPLF� VLWXDWLRQ� >��@�� 0HDQZKLOH�� EDVHG� RQ�
WKLV� VWXG\� VKRZHG� WKDW� PRVW� RI� WKH� 0DOD\VLDQV�����
FDUULHG�RXW�WKH�SUDFWLFH�WRZDUGV�&29,'-���YHU\�ZHOO��
,W� LV� SURYHG� WKDW� ������ RI� WKH� SDUWLFLSDQWV� DUH������
FODVVLILHG� DV� JRRG� SUDFWLFH� EHFDXVH� WKH\� ZRXOG�
VFRUH�PRUH�WKDQ���PDUNV�LQ�WKH�RQOLQH�VXUYH\�� 
 

&RUUHFW�DQVZHUV�DUH�LQGLFDWHG�LQ�EROG� 
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7KH� LQFUHDVLQJ� OHYHO� RI� JRRG� SUDFWLFH� DPRQJ� WKH����
0DOD\VLDQV�ZDV�GXH�WR�WKH�JRYHUQPHQW�KDYLQJ�GRQH�D�
YHU\� JRRG� MRE� LQ� KDQGOLQJ� WKH� FULVLV� RI� &29,'-��� E\�
VSUHDGLQJ� DZDUHQHVV� WKURXJK� DOO� SRVVLEOH� SODWIRUPV�
>�@�� 7KXV�� 0DOD\VLDQ� FLWL]HQV� KDG� QR� H[FXVH� IRU� QRW�
FDUU\LQJ� WKH� UHVSRQVLELOLW\�� 0RUHRYHU�� EDVHG� RQ� D���
SUHYLRXV� VWXG\� LQ� %DQJODGHVK�� D� GHYHORSLQJ� FRXQWU\�
ZLWK� a���� PLOOLRQ� SRSXODWLRQ� �������� LQGLFDWHG� WKDW�
PRVW� RI� WKH� SRSXODWLRQ� WKHUH� DUH� QRW� ZHOO� DZDUH� RI�
&29,'-���FULVLV��VR�WKH\�DUH�VWLOO�VRPH�RI� WKHP�ZHUH�
QRW� SUDFWLVLQJ� ZHOO� WR� DYRLG� WKH� XSFRPLQJ� KD]DUGRXV�
VLWXDWLRQ� >��@�� &RQWUDU\� WR� 0DOD\VLD�� ZKLFK� LV� D�������
GHYHORSHG� FRXQWU\� ZLWK� a������ PLOOLRQ� SRSXODWLRQ�
�������� 0DOD\VLDQV� DUH� ZHOO� SUHSDUHG� ZLWK� WKH�
NQRZOHGJH�� VR� WKH\� DUH� DZDUH� RI� KRZ� WR� GR� WKH����
SUDFWLFH�� 
 
7KHUH�ZDV�D�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�SUDFWLFHV�
DQG� JHQGHU�� )HPDOH� ������ JRRG� DW� SUDFWLFH���������
FRPSDUHG� WR� WKH� PDOH� ZKLFK� LV� ������� 2XU� ILQGLQJV�
ZHUH�VLPLODU�WR�D�VWXG\�FRQGXFWHG�LQ�&KLQD�E\�;XH��%���
	� 0F0XQQ�� $�� ������� VKRZHG� IHPDOHV� KDYH� EHWWHU�
SUDFWLFHV� FRPSDUHG� WR� PDOHV� >��@�� 7KLV� KDSSHQV����
EHFDXVH� IHPDOHV� KDYH� PRUH� DZDUHQHVV� WRZDUG�
&29,'-��� FRPSDUHG� WR� WKH�PDOH� ZKR� GLG� QRW� DSSO\�
JRRG� SUDFWLFH� WKURXJK� WKH� SDQGHPLF�� )RU� WKH� PDOH��
WKUHH� KDYH� SRRU� SUDFWLFHV�� HLJKW� KDYH�PRGHUDWH� DQG�
����KDYH�JRRG�SUDFWLFHV�PHDQZKLOH�LQ�IHPDOHV��QRQH�
KDV� SRRU� SUDFWLFHV�� ILYH� KDYH� PRGHUDWH� DQG� ��������
IHPDOHV�KDYH�JRRG�SUDFWLFHV����  
 
7KH� ILQGLQJ� LQ� WKLV� VWXG\� ZDV� DOPRVW� VLPLODU� WR� WKH��
UHVHDUFK� FRQGXFWHG� E\� $]ODQ� HW� DO�� ������� WKDW�
VKRZHG�SHRSOH�DJH����DQG�DERYH�KDYH�EHVW�SUDFWLFHV�
FRPSDUHG� WR� ORZHU�DJHV� >�@��7KLV�KDSSHQHG�EHFDXVH�
ROGHU� SHRSOH� PD\� IHHO� DIUDLG� RI� GHDGO\� &RURQDYLUXV�
FRPSDUHG� WR� \RXQJHU� SHRSOH�� 7R� EH� VSHFLILF�� ������
SHRSOH�DJHG����DQG�DERYH�KDYH�JRRG�SUDFWLFHV��)RU�
��� -���� WZR� SHRSOH� DUH�PRGHUDWH� DQG� ��� KDYH� JRRG�
SUDFWLFHV�� )RU� ��-���� RQH� SHUVRQ� KDV� SRRU� SUDFWLFH��
IRXU� KDYH�PRGHUDWH� DQG� ��� KDYH� JRRG� SUDFWLFH�� )RU�
���–� ���� WZR� SHRSOH� KDYH�PRGHUDWH� SUDFWLFH� DQG� ���
SHRSOH� KDYH� JRRG� SUDFWLFHV�� )RU� ���-����� WZR� KDYH�
SRRU�� ILYH� KDYH� PRGHUDWH� DQG� ���� KDYH� D� JRRG����
SUDFWLFH� 
 
2XU�ILQGLQJV�FRQWUDGLFWHG�WKH�VWXG\� LQ�&KLQD�WKDW�ZDV�
FRQGXFWHG�E\�=KRQJ��%��/���������>��@��2I�����PDUULHG�
SHRSOH�� RQH� KDV� SRRU� SUDFWLFH�� HLJKW� KDYH�PRGHUDWH�
DQG�����KDYH�D�JRRG�SUDFWLFH��0HDQZKLOH��WZR�VLQJOH�
SHRSOH� KDYH� SRRU� SUDFWLFHV�� ILYH� PRGHUDWH� DQG� ����
KDYH�JRRG�SUDFWLFHV��)RU� WKH�RWKHU�QLQH�SHRSOH�� WKH\�
DOO�KDYH�JRRG�SUDFWLFHV� 
 
2XU� ILQGLQJ� ZDV� VLPLODU� WR� UHVHDUFK� FRQGXFWHG� E\�
$]ODQ�HW�DO�� ������� >�@��7KLV�KDSSHQV�EHFDXVH�UHWLUHG�
SHRSOH�ZHUH� WKH�VPDUW�SHRSOH�EHIRUH� WKH\� UHWLUHG��VR�
WKH\�PXVW� EH� WKH� W\SH� RI� SHRSOH� ZKR� IROORZHG� 623��
)RU� WKH�HPSOR\HG�SHRSOH�� WKUHH�KDYH�SRRU�SUDFWLFHV��
VHYHQ� KDYH�PRGHUDWH� DQG� ���� KDYH� JRRG� SUDFWLFHV��
)RU� WKH� XQHPSOR\HG�� WKUHH� SHRSOH� KDYH� PRGHUDWH�
SUDFWLFHV� DQG� ��� SHRSOH� KDYH� JRRG� SUDFWLFHV�� )RU��
VWXGHQWV�� WKUHH� SHRSOH� KDYH�PRGHUDWH� SUDFWLFHV� DQG�
���� KDYH� JRRG� SUDFWLFHV� DQG� ��� SHRSOH� ZKR� DUH����
UHWLUHG�DUH�KDYLQJ�JRRG�SUDFWLFHV� 
 
7KH� ILQGLQJ� RI� WKLV� VWXG\� ZDV� VLPLODU� WR� WKH� RQH� WKDW�

ZDV�FRQGXFWHG�LQ�&KLQD�E\�;XH��%���	�0F0XQQ��$��
������� >��@�� 7KHLU� VWXG\� VKRZHG� WKDW� WKH� KLJKHU���
OHYHO� HGXFDWLRQ�� WKH� EHWWHU� WKH� SUDFWLFHV�� 7KLV�����
KDSSHQHG�EHFDXVH�WKH\�PLJKW�KDYH�D�JRRG�XQGHU�
VWDQGLQJ� RI� &29,'-��� YLUXV�� )RU� 630� OHYHO�� WZR�
SHRSOH�KDYH�SRRU�SUDFWLFHV�� IRXU�PRGHUDWH�DQG����
JRRG�� 0HDQZKLOH�� SUH-XQLYHUVLW\� DQG� HTXLYDOHQW��
WKUHH� PRGHUDWH� DQG� ��� JRRG�� )RU� %DFKHORU¶V������
GHJUHH��IRXU�PRGHUDWH�DQG�����KDYH�JRRG�SUDFWLFH��
)RU� D� 0DVWHU
V� GHJUHH�� DOO� ��� SHRSOH� KDYH� JRRG�
SUDFWLFHV�� )RU� 3K'�� RQH� KDYH� SRRU� � SUDFWLFHV� DQG�
���KDYH�JRRG�SUDFWLFHV� 
 
2XU� ILQGLQJV� DUH� FRUUHODWHG� ZLWK� WKH� VWXG\�����������
FRQGXFWHG� E\� $]ODQ� HW� DO�� ������� >�@�� ,Q� D� VLPLODU�
VWXG\� WKDW� VKRZHG� 6DEDK�6DUDZDN� KDV� JRRG����
SUDFWLFHV� ���� FRPSDUHG� WR� 6RXWKHUQ� ������� 7KLV�
KDSSHQHG�EHFDXVH�WKH�SHRSOH�LQ�6DEDK�	�6DUDZDN�
KDYH�IDFHG�WKH�KLJKHVW�FDVHV�EHIRUH��VR�WKH\�KDYH�
PRUH� DZDUHQHVV�� )RU� WKH� FHQWUDO�� RQH� SHUVRQ� KDV�
PRGHUDWH� SUDFWLFHV� DQG� ��� JRRG� SUDFWLFHV�� )RU�
1RUWKHUQ�� VL[� SHRSOH� KDYH�PRGHUDWH� SUDFWLFHV� DQG�
���� SHRSOH� KDYH� JRRG� SUDFWLFHV�� )RU� 6RXWKHUQ��
WKUHH� SHRSOH� KDYH� SRRU� SUDFWLFHV�� VL[� SHRSOH����
PRGHUDWH� DQG� ���� SHRSOH� KDYH� JRRG�SUDFWLFHV�� ,Q�
WKH� (DVWHUQ�� DOO� ��� SHRSOH� KDYH� JRRG� NQRZOHGJH��
)RU� 6DEDK�6DUDZDN�� DOO� VL[� SHRSOH� KDYH� JRRG�
NQRZOHGJH� 
 
2XU�ILQGLQJV�ZHUH�VLPLODU�WR�UHVHDUFK�FRQGXFWHG�E\�
;XH�� %��� 	� 0F0XQQ�� $�� ������� >��@�� 3HRSOH� ZKR�
OLYHG� LQ� UXUDO� DUHDV� KDG� JRRG� � SUDFWLFHV� EHFDXVH�
WKH\� ZHUH� QRW� EXV\� OLNH� WKH� � SHRSOH� ZKR� OLYHG� LQ��
XUEDQ�DUHDV�WKDW�EURNH�PDQ\�623�WR�DFKLHYH�WKHLU�
JRDOV�� ,Q� WKLV� UHVHDUFK�� WKUHH� SHRSOH� IURP� XUEDQ�
DUHDV� KDYH� SRRU� SUDFWLFH�� QLQH�PRGHUDWH� DQG� ����
SHRSOH� KDYH� D� JRRG� SUDFWLFH�� 0HDQZKLOH�� LQ� UXUDO�
DUHDV�� IRXU� SHRSOH� KDYH� PRGHUDWH� SUDFWLFHV� DQG�
����SHRSOH�KDYH�JRRG�SUDFWLFHV� 
 
 
&21&/86,21 
 
,Q� FRQFOXVLRQ�� PRVW� 0DOD\VLDQV� KDYH� D� JRRG�
NQRZOHGJH� DQG� PRGHUDWH� DWWLWXGHV� ZLWK� JRRG����
SUDFWLFH� LQ� UHDFWLQJ� WR� &29,'-��� RXWEUHDN�� *RRG�
NQRZOHGJH�RI�0DOD\VLDQ�FLWL]HQV�KDV�FRQWULEXWHG�WR�
WKH�VXFFHVV�RI�GHOLYHULQJ�LQIRUPDWLRQ�RQ�&29,'-����
7KLV� VWXG\� DOVR� VKRZHG� D� VLJQLILFDQW� DVVRFLDWLRQ�
EHWZHHQ� DJH� JURXSV� ZLWK� DWWLWXGH� DQG� SUDFWLFH��
*RRG� DWWLWXGH� ZDV� DOVR� GHPRQVWUDWHG� E\� UHWLUHG�
SHRSOH� FRPSDUHG� WR� HPSOR\HG�� XQHPSOR\HG� DQG�
VWXGHQWV�� )XUWKHUPRUH�� DERXW� ������ RI� WKH���������
SDUWLFLSDQWV� IURP� WKLV� VWXG\� KDYH� JRRG� SUDFWLFH���
WRZDUGV� &29,'-���� ,W� LV� GXH� WR� H[FHOOHQW�����������
PDQDJHPHQW� IURP� WKH� JRYHUQPHQW� LQ� KDQGOLQJ� WKH�
FULVLV� RI� &29,'-��� E\� VSUHDGLQJ� DZDUHQHVV�
WKURXJK� DOO� SRVVLEOH� SODWIRUPV�� 7KH� KLJKHU� RI�
NQRZOHGJH�LV�WKH�EHWWHU�SUDFWLFHV�DPRQJ�0DOD\VLDQ�
WRZDUGV�&29,'-��� 
 
 
&21)/,&7�2)�,17(5(67 
 
7KH� DXWKRUV� GHFODUH� WKDW� WKH\� KDYH� QR� FRPSHWLQJ�
LQWHUHVWV� 
 
 



�� 

 

$&.12:/('*(0(176 
 
7KH� DXWKRU� ZRXOG� OLNH� WR� WKDQN� DOO� UHVSRQGHQWV� ZKR�
DUH�SDUWLFLSDWH�LQ�WKLV�VWXG\�� 
 
 
5()(5(1&(6 
 
�� $O-+DQDZL��0��.���$QJDZL��.���$OVKDUHHI��1���4DW�

WDQ�� $�� 0�� 1��� +HOP\�� +�� =��� $EXGDZRRG�� <���
$OTXUDVKL�� 0��� .DWWDQ�� :�� 0��� .DGDVDK�� 1�� $���
&KLUZD��*��&���	�$OVKDUTL��2����������.QRZOHGJH��
$WWLWXGH� DQG� 3UDFWLFH� 7RZDUG� &29,'-��� $PRQJ�
WKH� 3XEOLF� LQ� WKH� .LQJGRP� RI� 6DXGL� $UDELD�� $�
&URVV-6HFWLRQDO�6WXG\��)URQWLHUV�LQ�3XEOLF�+HDOWK��
��0D\��� �–���� KWWSV���GRL�RUJ���������
ISXEK����������� 

�� $O� DKGDE�� 6�� �������� $� FURVV-VHFWLRQDO� VXUYH\� RI�
NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� �.$3�� WRZDUGV�
&29,'-���SDQGHPLF�DPRQJ�WKH�6\ULDQ�UHVLGHQWV��
%0&� 3XEOLF� +HDOWK�� ������� �–��� KWWSV���
GRL�RUJ���������V�����-���-�����-� 

�� 6KDK�� $�� 8�� 0��� 6DIUL�� 6�� 1�� $��� 7KHYDGDV�� 5���
1RRUGLQ��1��.���5DKPDQ��$��$���6HNDZL��=���,GHULV��
$���	�6XOWDQ��0��7��+����������&29,'-���RXWEUHDN�
LQ�0DOD\VLD��$FWLRQV�WDNHQ�E\�WKH�0DOD\VLDQ�JRY�
HUQPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QIHFWLRXV� 'LV�
HDVHV�� ���� ���–����� KWWSV���GRL�RUJ���������
M�LMLG������������ 

�� :DQJ��'���+X��%���+X��&���=KX��)���/LX��;���=KDQJ��
-��� :DQJ�� %��� ;LDQJ�� +��� &KHQJ�� =��� ;LRQJ�� <���
=KDR�� <��� /L�� <��� :DQJ�� ;��� 	� 3HQJ�� =�� ��������
&OLQLFDO� &KDUDFWHULVWLFV� RI� ���� +RVSLWDOL]HG� 3D�
WLHQWV� ZLWK� ����� 1RYHO� &RURQDYLUXV-,QIHFWHG�
3QHXPRQLD� LQ�:XKDQ��&KLQD�� -$0$� -� -RXUQDO� RI�
WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ���������������
–������KWWSV���GRL�RUJ���������MDPD���������� 

�� :RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��� ������������-
Q&R9� RXWEUHDN� LV� DQ� HPHUJHQF\� RI� LQWHUQDWLRQDO�
FRQFHUQ�������������:RUOG�+HDOWK�2UJDQL]DWLRQ� 

�� 7DQJ��'���7RX��-���:DQJ��-���&KHQ��4���:DQJ��:���
+XDQJ��-���=KDR��+���:HL��-���;X��=���=KDR��'���)X��
-���	�6KX��4����������3UHYHQWLRQ�DQG�FRQWURO�VWUDW�
HJLHV� IRU� HPHUJHQF\�� OLPLWHG-WHUP�� DQG� HOHFWLYH�
RSHUDWLRQV�LQ�SHGLDWULF�VXUJHU\�GXULQJ�WKH�HSLGHP�
LF�SHULRG�RI�&29,'-����:RUOG�-RXUQDO�RI�3HGLDWULF�
6XUJHU\�� ������ �–��� KWWSV���GRL�RUJ���������ZMSV-
����-������ 

�� $]ODQ��$��$���+DP]DK��0��5���6HUQ��7��-���$\XE��6��
+��� 	� 0RKDPDG�� (�� �������� 3XEOLF� NQRZOHGJH��
DWWLWXGHV� DQG� SUDFWLFHV� WRZDUGV� &29,'-���� $�
FURVV-VHFWLRQDO�VWXG\� LQ�0DOD\VLD��3/R6�21(����
�����KWWSV���GRL�RUJ���������MRXUQDO�SRQH�������� 

�� 3HUVRQ�� %���6\�� )���+ROWRQ��.���*RYHUW�� %��� /LDQJ��
$��� 	� 6DUV�� 1�� �������� ��-������ (PHUJLQJ� ,QIHF�
WLRXV�'LVHDVHV������������–���� 

�� )HUGRXV��0�� =��� ,VODP��0�� 6��� 6LNGHU��0�� 7���0R�
VDGGHN��$��6��0���=HJDUUD-9DOGLYLD��-��$���	�*R]DO��
'�� �������� .QRZOHGJH�� DWWLWXGH�� DQG� SUDFWLFH� UH�
JDUGLQJ� &29,'-��� RXWEUHDN� LQ� %DQJODGHVK�� $Q�
RQOLQHEDVHG�FURVV-VHFWLRQDO�VWXG\��3/R6�21(����
���� 2FWREHU��� �–���� KWWSV���GRL�RUJ���������
MRXUQDO�SRQH�������� 

��� &RQUR\��5����������6DPSOH�VL]H�$�URXJK�JXLGH���–
��� 

��� 5RVHODQ�$E�0DOHN���������-XO\�����6XDUD�WDONLQ�
&RYLG-��� EHUL� NHLQVDIDQ�KPHWUR�FRP�P\�
PXWDNKLU����������������VXDUD-WDONLQ-FRYLG-
��-EHUL-NHLQVDIDQ 

��� 9DQLVVD� *DQJDGDUDQ�� ������� 0DUFK� ����� -DLO��
50�������� ILQH� IRU� WKRVH� ZKR� VSUHDG� IDNH�
QHZV� RQ� � &RYLG-���� (PHUJHQF\� IURP� )ULGD\�
�0DUFK� ���� KWWSV���ZZZ�WKHVWDU�FRP�P\�QHZV�
QDWLRQ������������MDLO-UP������-ILQH-IRU-WKRVH
-ZKR-VSUHDG-IDNH-QHZV-RQ-FRYLG-��-
HPHUJHQF\-IURP-IULGD\-PDUFK-�� 

��� 7KH�6WDU���������-DQXDU\������6SHDN�0DOD\�DV�
D�PDWWHU�RI�FRXUWHV\ 

��� 6DUULD-*X]PiQ�� <��� )XVDUR�� &��� %HUQDO�� -�� (���
0RVVR-*RQ]iOH]��&���*RQ]iOH]--LPpQH]��)��(���
	� 6HUUDQR-6LOYD�� 1�� �������� .QRZOHGJH�� $WWL�
WXGH� DQG� 3UDFWLFHV� �.$3�� WRZDUGV� &29,'-���
SDQGHPLF�LQ�$PHULFD��$�SUHOLPLQDU\�V\VWHPDWLF�
UHYLHZ�� -RXUQDO� RI� ,QIHFWLRQ� LQ� 'HYHORSLQJ�
&RXQWULHV����������–����KWWSV���GRL�RUJ���������
MLGF������ 

��� =KRQJ��%��/���/XR��:���/L��+��0���=KDQJ��4��4���
/LX�� ;�� *��� /L�� :�� 7��� 	� /L�� <�� ��������
.QRZOHGJH�� DWWLWXGHV�� DQG� SUDFWLFHV� WRZDUGV�
&29,'-���DPRQJ�FKLQHVH�UHVLGHQWV�GXULQJ�WKH�
UDSLG�ULVH�SHULRG�RI� WKH�&29,'-���RXWEUHDN��$�
TXLFN� RQOLQH� FURVV-VHFWLRQDO� VXUYH\�� ,QWHUQD�
WLRQDO� -RXUQDO� RI� %LRORJLFDO� 6FLHQFHV�� ��������
����–������KWWSV���GRL�RUJ���������LMEV������ 

��� %RQG��7��*���	�)R[��&��0����������$SSO\LQJ�WKH�
5DVFK� PRGHO�� )XQGDPHQWDO� PHDVXUHPHQW� LQ�
WKH� KXPDQ� VFLHQFHV� ��QG� HG���� /DZUHQFH� (UO�
EDXP�$VVRFLDWHV�3XEOLVKHUV� 

��� .MHOOVWU|P��6���*ROLQR��+���+DPHU��5���YDQ�5RV�
VXP��(��-���	�$OPHUV��(����������3V\FKRPHWULF�
SURSHUWLHV�RI�WKH�(SLVWHPRORJLFDO�'HYHORSPHQW�
LQ�7HDFKLQJ�/HDUQLQJ�4XHVWLRQQDLUH� �('7/4���
$Q� LQYHQWRU\� WR� PHDVXUH� KLJKHU� RUGHU� HSLVWH�
PRORJLFDO� GHYHORSPHQW�� )URQWOLQH� /HDUQLQJ�
5HVHDUFK���������–����KWWSV���GRL�RUJ����������
IOU�Y�L����� 

��� 6DHIL��0��� )DX]L��$��� .ULVWLDQD��(���$GL��:��&���
0XFKVRQ�� 0��� 6HWLDZDQ�� 0�� (��� ,VODPL�� 1�� 1���
)LWULD�1LQJUXP��'��(��$���,NKVDQ��0��$���	�5DP�
DGKDQL�� 0�� �������� 9DOLGDWLQJ� RI� .QRZOHGJH��
$WWLWXGHV��DQG�3UDFWLFHV�4XHVWLRQQDLUH�IRU�3UH�
YHQWLRQ�RI�&29,'-��� LQIHFWLRQV�DPRQJ�8QGHU�
JUDGXDWH�6WXGHQWV��$�5$6&+�DQG�)DFWRU�$QDO�
\VLV��(XUDVLD�-RXUQDO�RI�0DWKHPDWLFV��6FLHQFH�
DQG� 7HFKQRORJ\� (GXFDWLRQ�� �������� �–����
KWWSV���GRL�RUJ����������HMPVWH����� 

��� +DTXH��7���+RVVDLQ��.���%KXL\DQ��0���$QDQQD��
6���,VODP��0���+XVVDLQ��0���$KPHG��$���	�5DK�
PDQ��0����������.QRZOHGJH��DWWLWXGH�DQG�SUDF�
WLFHV� �.$3�� WRZDUGV� &29,'-��� DQG� DVVHVV�
PHQW�RI�ULVNV�RI� LQIHFWLRQ��5,��E\�6$56-&R9-��
DPRQJ� WKH�%DQJODGHVKL� SRSXODWLRQ�� $Q� RQOLQH�
FURVV� VHFWLRQDO� VXUYH\�� )RRG� 6DIHW\� DQG�
+HDOWK�� ��� ��� KWWSV���GRL�RUJ���������
IVK�������� 

��� ;XH��%���	�0F0XQQ��$�� ��������*HQGHU�GLIIHU�
HQFHV� LQ� XQSDLG� FDUH� ZRUN� DQG� SV\FKRORJLFDO�
GLVWUHVV� LQ� WKH� 8.� &RYLG-��� ORFNGRZQ�� 3/R6�
21(�� ����� 0DUFK��� �–���� KWWSV���
GRL�RUJ���������MRXUQDO�SRQH�������� 



�� 
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.12:/('*(��$77,787(�$1'�35$&7,&(�2)�6&5((1�7,0(�$021*�81'(5*5$'8$7(�81,9(56,7<�
678'(176�,1�0$/$<6,$�'85,1*�3$1'(0,& 

1XUXO�)DWKHQ�1DGLD�$EG�+DGL
��0XKDPPDG�1DELO�$ILI�+DVPDQL]DU��0XKDPPDG�$ILI�'DQLHO�0RKG�5D]LI��0XKDPPDG�6\DILT�
6KDEDQL��$KPDG�$]KDUL�$KPDG�7DNUL��$XQL�$WKLUDK�$EX�%DNDU��1XUXO�0DGLKDK�0RKG�$VUL��)DULVD�6\DWLUDK�$ZDQJ�+DW�	�������

+DULII�)DG]LODK�&KH�+DVKLP 

.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��1XUXO�)DWKHQ�1DGLD�$EG�+DGL 
 
(PDLO�DGGUHVV�� 
GUIDWKHQ#XQLVKDPV�HGX�P\� 
 

5HFHLYHG�� 
2FWREHU������ 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
1RYHPEHU����� 

.H\ZRUGV� 

VFUHHQ�WLPH�� 
XQGHUJUDGXDWH�� 
XQLYHUVLW\�VWXGHQWV�� 
&29,'-���� 
0DOD\VLD� 

$%675$&7 

7KH�XVDJH�RI� HOHFWURQLF� GHYLFHV� LV� RQ� WKH� ULVH� GXULQJ� WKH�&29,'-���SDQGHPLF�� 7KLV� LV� YHU\� UHOHYDQW�

HVSHFLDOO\� WR� XQLYHUVLW\� VWXGHQWV� ZKHUH� H-OHDUQLQJ� KDV� EHHQ� LQWURGXFHG� WR� VXEVWLWXWH� IDFH-WR-IDFH����

OHDUQLQJ�� 7KLV� VWXG\� HYDOXDWHG� WKH� NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� RI� VFUHHQ� WLPH� DPRQJ����������������

XQGHUJUDGXDWH�XQLYHUVLW\�VWXGHQWV�LQ�0DOD\VLD��$�FURVV-VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG��8QGHUJUDGXDWH�

XQLYHUVLW\�VWXGHQWV�DJHG����RU�PRUH�ZHUH� LQWHUYLHZHG�XVLQJ�D�VWUXFWXUHG�TXHVWLRQQDLUH� UHJDUGLQJ� WKH�

VRFLR-GHPRJUDSKLF� LQIRUPDWLRQ��NQRZOHGJH��DWWLWXGH�DQG�SUDFWLFH�RI�VFUHHQ� WLPH�GXULQJ� WKH�SDQGHPLF���

$�WRWDO�RI�����SDUWLFLSDQWV�ZHUH�UHFUXLWHG�IURP�0DUFK�WR�-XO\�������0RUH�WKDQ�����RI�SDUWLFLSDQWV�KDG�

DGHTXDWH� NQRZOHGJH� DQG� DURXQG� ���� KDG� D� IDYRXUDEOH� DWWLWXGH� WRZDUGV� VFUHHQ� WLPH�� 'HVSLWH� KLJK�

SHUFHQWDJHV�RI�NQRZOHGJH�DQG�DWWLWXGH��RQO\�DERXW�����RI�WKH�SDUWLFLSDQWV�KDG�JRRG�SUDFWLFH�RI�VFUHHQ�

WLPH�GXULQJ�WKLV�SDQGHPLF��7KHUH�ZDV�D�VLJQLILFDQW�SRUWLRQ�RI�IHPDOH�VWXGHQWV�ZKR�KDG�EHWWHU�NQRZOHGJH�

DQG� DWWLWXGH� RI� VFUHHQ� WLPH� FRPSDUHG� WR� PDOH� VWXGHQWV� �S�������� ,Q� FRQFOXVLRQ�� WKH� NQRZOHGJH� DQG�

DWWLWXGH�RI�VFUHHQ�WLPH�ZHUH�DGHTXDWH�DPRQJ�WKH�XQGHUJUDGXDWH�XQLYHUVLW\�VWXGHQWV��EXW�WKH\�ZHUH�QRW�

DEOH�WR�SXW� WKHLU�NQRZOHGJH� LQWR�SUDFWLFH�SRVVLEO\�GXH�WR� OLIHVW\OH�DQG� OHDUQLQJ�FKDQJHV�WKDW�KDSSHQHG�

GXULQJ� WKH� &29,'-��� SDQGHPLF�� ,W� LV� FUXFLDO� WR� REVHUYH� WKHLU� SUDFWLFH� DIWHU� WKH� SDQGHPLF� HQGV� WR������

LQYHVWLJDWH�WKH�UHODWLRQVKLS�͘ 

,1752'8&7,21 
 
6LQFH� WKH� ILUVW� RXWEUHDN� RI� WKH� FRURQDYLUXV� GLVHDVH�
������&29,'-����LQ�:XKDQ��&KLQD��LQ�HDUO\�'HFHPEHU�
������WKH�GLVHDVH�KDV�UDSLGO\�VSUHDG�DFURVV�WKH�ZRUOG��
0DQ\�VHFWRUV�KDYH�EHHQ�DIIHFWHG�GXH�WR�WKLV�SDQGHPLF�
LQFOXGLQJ�HGXFDWLRQDO�LQVWLWXWLRQV��9DULRXV�SXEOLF�KHDOWK�
PHDVXUHV�KDYH�EHHQ�PDGH�WR�FRQWDLQ�WKH�VSUHDGLQJ�RI�
WKH�YLUXV��8QLYHUVLWLHV�DQG�VFKRROV�ZHUH�IRUFHG�WR�FORVH�
WKHLU� FDPSXVHV� GXULQJ� WKH� ORFNGRZQ� SHULRG�� DQG������
DIIHFWLQJ�PRUH�WKDQ�����ELOOLRQ�OHDUQHUV�LQ�����FRXQWULHV�
DFFRUGLQJ�WR�WKH�8QLWHG�1DWLRQV�(GXFDWLRQDO��6FLHQWLILF��
DQG� &XOWXUDO� 2UJDQL]DWLRQ� >�@�� $V� D� UHVXOW�� HGXFDWLRQ�
LQVWLWXWLRQV� PRGLILHG� WKHLU� WHDFKLQJ� DQG� OHDUQLQJ�������
DFWLYLWLHV�WR�RQOLQH�SODWIRUPV�WR�DYRLG�LQWHUUXSWLRQV�>�@� 
 
6FUHHQ� WLPH� UHIHUV� WR� WKH� DPRXQW� RI� WLPH� VRPHRQH�
VSHQGV� ORRNLQJ� DW� DQ� HOHFWURQLF� GHYLFH�ZLWK� D� VFUHHQ��
VXFK�DV�D�FRPSXWHU�� WHOHYLVLRQ��KDQGSKRQH�RU�JDPLQJ�
GHYLFH�>�@��,Q�WKH�8QLWHG�6WDWHV��FKLOGUHQ�DQG�WHHQDJHUV�
VSHQG�DQ�DYHUDJH�RI�����WR���KRXUV�SHU�GD\�HQJDJLQJ�
LQ� VHGHQWDU\� VFUHHQ-EDVHG� DFWLYLWLHV� >�@�� 7KLV� SUDFWLFH�
KDV�EHFRPH�LQFUHDVLQJO\�UHOHYDQW�GXULQJ�WKLV�SDQGHPLF�
ZKHUH�H-OHDUQLQJ�KDV�EHHQ� LPSOHPHQWHG�� ,W� LV�D�PDMRU�
FRQFHUQ� WR� HYHU\RQH� VLQFH� ZH� NQHZ� WKDW� H[FHVVLYH�
VFUHHQ� WLPH� FDQ� DIIHFW� WKH� GHYHORSLQJ� EUDLQ�� ,W� KDV��

FRQVHTXHQFHV�WR�WKH�FRJQLWLYH��PRWRU�GHYHORSPHQW��
OHDUQLQJ��PHPRU\��HPRWLRQDO�UHJXODWLRQ�DQG�RYHUDOO�
KHDOWK�RI�D�SHUVRQ�>�@� 
 
,W�KDV�EHFRPH�LQHYLWDEOH�IRU�WKH�FRPPXQLW\�WR�VKXW�
WKH� GRRUV� DQG� VWD\� LQVLGH� GXULQJ� WKH� SDQGHPLF��
+RZHYHU�� LW� LV� LPSRUWDQW� IRU� HYHU\RQH� HVSHFLDOO\�
FKLOGUHQ� DQG� WHHQDJHUV� WR� XQGHUVWDQG� WKH� ULJKW���
HWLTXHWWH� ZKLOH� XVLQJ� WKHVH� VFUHHQV�� *OREDO��������
HYLGHQFH� VXJJHVWV� WKDW� LQFUHDVHG� VFUHHQ� WLPH���
GXULQJ� WKH�&29,'-���SDQGHPLF� LV�DVVRFLDWHG�ZLWK�
YDULRXV�LPSDFWV�RQ�KHDOWK�RXWFRPHV�DQG�DFDGHPLF�
SHUIRUPDQFH�RI�VWXGHQWV�LQ�JHQHUDO��0XOWLSOH�SLHFHV�
RI� UHVHDUFK� DOVR� KDYH� VKRZQ� DGYHUVH� SK\VLFDO�
KHDOWK� HVSHFLDOO\� RSKWKDOPRORJLFDO� LPSDFWV��������
DVVRFLDWHG� ZLWK� VFUHHQ� WLPH� >�@�� ,Q� DQRWKHU� VWXG\��
%DKNLU�)$�HW��$O� �������� IRXQG� WKDW� WKH� LQFUHDVH� LQ�
GLJLWDO�VFUHHQ� WLPH�GXULQJ�WKH�&29,'-���SDQGHPLF�
ORFNGRZQ� ZDV� DVVRFLDWHG� ZLWK� WKH� VORZ��������������
GHWHULRUDWLRQ�RI�RFXODU�KHDOWK�DFURVV�DOO�DJH�JURXSV�
>�@�� 7KH� GHYHORSPHQW� DQG� VHYHULW\� RI� GLJLWDO� H\H�
VWUDLQ�PD\�DOVR�GLIIHU�DPRQJ�GLIIHUHQW�JURXSV�VXFK�
DV�LQ�GLIIHUHQW�FRXUVHV�WDNHQ�E\�WKH�VWXGHQWV�>�@� 
 
7KH�$PHULFDQ�2SWRPHWULF�$VVRFLDWLRQ�UHFRPPHQGV�
WKH���-��-���UXOH�WR�DYRLG�GLJLWDO�H\H�VWUDLQ��WDNH�D�



�� 

 

EUHDN�IURP�WKH�VFUHHQ�HYHU\����PLQXWHV�DQG� ORRN�DW�
VRPHWKLQJ� DW� OHDVW� ���PHWUHV� DZD\� IRU� ��� VHFRQGV�
>�@�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH�
OHYHO� RI� NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� RI� VFUHHQ�
WLPH� DPRQJ� WKH� XQGHUJUDGXDWH� VWXGHQWV� DQG� ODWHU�
FDQ�EH�XVHIXO�WR�LPSURYH�WKH�VLWXDWLRQ� 
 
 
0$7(5,$/6�$1'�0(7+2'6 
 
6WXG\�GHVLJQ 
7KLV� LV� D� FURVV-VHFWLRQDO� VWXG\� LQYROYLQJ� ������������
SDUWLFLSDQWV�� ,QIRUPHG�FRQVHQW�ZDV� WDNHQ� IURP�HDFK�
SDUWLFLSDQW�� 3DUWLFLSDQWV� ZHUH� UHFUXLWHG� IURP� XQGHU�
JUDGXDWH�XQLYHUVLW\�VWXGHQWV� IURP�SXEOLF�DQG�SULYDWH�
XQLYHUVLWLHV� LQ� 0DOD\VLD�� 7KH� VWXG\� ZDV� FDUULHG� RXW�
IURP�WKH�HQG�RI�0DUFK������WR�PLG--XO\������� 

 
,QFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD 
8QGHUJUDGXDWH� XQLYHUVLW\� VWXGHQWV� IURP� SXEOLF� DQG�
SULYDWH� XQLYHUVLWLHV� LQ� 0DOD\VLD� DQG� DJUHHG� WR�������
SDUWLFLSDWH� LQ� WKH� VWXG\�ZHUH� LQFOXGHG��1R�H[FOXVLRQ�
FULWHULD�LQ�WKLV�VWXG\� 

 
'DWD�FROOHFWLRQ 
7KH�VDPSOH�VL]H�ZDV�FDOFXODWHG�XVLQJ�WKH�&RFKUDQH�
IRUPXOD� �Q =A�� ST�HA���� 7KH� VDPSOH� RI� ���� ZDV���
REWDLQHG� ZLWK� ��� RI� DOORZDEOH� HUURU� �H�� DW� ���� RI�
FRQILGHQW�LQWHUYDO��&,��RU�=�LQ�WKH�&RFKUDQH�IRUPXOD�� 

 
7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI� �� SDUWV�� VRFLR-
GHPRJUDSKLF� LQIRUPDWLRQ�� NQRZOHGJH�� DWWLWXGH� DQG�
SUDFWLFH� �.$3�� RI� VFUHHQ� WLPH�� 7KH� ILUVW� SDUW� LV� WKH�
VRFLR-GHPRJUDSKLF� TXHVWLRQQDLUH� LQFOXGHG� �������
TXHVWLRQV�DERXW�VRFLR-GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�
WKH�SDUWLFLSDQWV��DJH��JHQGHU��FRXUVHV��XQLYHUVLW\�DQG�
HOHFWURQLF� GHYLFHV� WKDW� WKH\� KDYH�� 7KLV� VHFWLRQ������
SURYLGHG�WKH�EDVHOLQH�GDWD�RI�WKH�SDUWLFLSDQWV� 

7KH� VHFRQG� SDUW� LQFOXGHG� �� TXHVWLRQV� DERXW�
NQRZOHGJH�RQ�VFUHHQ�WLPH�DQG� LWV�HIIHFW��7KH�WKLUG�
SDUW�ZDV�UHODWHG�WR�DWWLWXGH�WRZDUG�VFUHHQ�WLPH�DQG�
WKH� ODVW� SDUW� ZDV� UHODWHG� WR� WKH� TXHVWLRQ� DERXW�
VFUHHQ�WLPH�SUDFWLFH�DPRQJ�WKH�SDUWLFLSDQWV� 

 
9DOLGLW\�DQG�UHOLDELOLW\ 
7KH� TXHVWLRQQDLUH� ZDV� GHOLYHUHG� LQ� 0DOD\� DQG��
(QJOLVK�ODQJXDJH�WR�DYRLG�ODQJXDJH�EDUULHU��$�SLORW�
VWXG\�ZDV�SHUIRUPHG�LQYROYLQJ����SDUWLFLSDQWV��$Q\�
HUURUV� KDYH� EHHQ� UHFWLILHG� DQG� ODWHU� GLVWULEXWHG�
DPRQJ� XQGHUJUDGXDWH� VWXGHQWV� LQ� 0DOD\VLD� YLD�
VRFLDO� PHGLD� VXFK� DV� :KDWV$SS�� )DFHERRN� DQG�
,QVWDJUDP� 

 
6WDWLVWLFDO�DQDO\VLV 
'DWD�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�6366�YHUVLRQ�
����7KH� IROORZLQJ�VWDWLVWLFDO�PHWKRGV�ZHUH�XVHG� LQ�
WKLV� VWXG\�� GHVFULSWLYH� VWDWLVWLFV� WR� GHVFULEH� WKH��
VRFLR-GHPRJUDSKLF�RI�SDUWLFLSDQWV�DQG�.$3�VFRUHV��
FKL-VTXDUH�WHVW�WR�VHH�DQ�DVVRFLDWLRQ�EHWZHHQ�DJH��
JHQGHU� DQG� FRXUVHV� ZLWK� NQRZOHGJH�� DWWLWXGH� DQG�
SUDFWLFH� RI� VFUHHQ� WLPH� DQG� RQH-ZD\� $129$� WR�
VHH� WKH� GLIIHUHQFH� RI�PHDQ� EHWZHHQ� WZR� RU�PRUH�
JURXSV� 
 
 
5(68/76 
 
$� WRWDO� RI� ���� SDUWLFLSDQWV� ZDV� UHFUXLWHG� IRU� WKLV�
VWXG\�� 7KH� PDMRULW\� �������� RI� SDUWLFLSDQWV� ZHUH�
IURP� WKH� DJH� JURXS� RI� ��-��� \HDUV�� 0DOH������������
SDUWLFLSDQWV�ZHUH��������DQG�IHPDOHV�ZHUH��������
0RVW� RI� WKH� SDUWLFLSDQWV� �������� VWXGLHG�PHGLFLQH�
DQG�DOOLHG� KHDOWK� VFLHQFHV� �7DEOH�����$OPRVW�DOO� RI�
WKH� SDUWLFLSDQWV� RZQ� D� KDQGSKRQH� �������� DQG� D�
ODSWRS���������� 
 

&KDUDFWHULVWLFV 9DOXHV���� 

$JH 
��-�� 
��-�� 
��-�� 
��-�� 
���DQG�DERYH 

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

*HQGHU 
0DOH 
)HPDOH 

  
���������� 
���������� 

&RXUVHV 
0HGLFLQH�	�$OOLHG�+HDOWK�6FLHQFHV 
(QJLQHHULQJ 
(FRQRPLF�	�%XVLQHVV 
(GXFDWLRQ 
$UW�	�6RFLDO�6FLHQFH 
6FLHQFH 
,VODPLF�6WXGLHV 
2WKHUV 

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

(OHFWURQLF�GHYLFHV 
+DQGSKRQH 
7DEOHW���,SDG 
/DSWRS���'HVNWRS�FRPSXWHU 
7HOHYLVLRQ 
*DPH�FRQVROH 

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

7DEOH����6RFLR-GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SDUWLFLSDQWV��Q� ���� 



�� 

 

7DEOH� �� VKRZV� WKH� VFRUHV� RI� WKH� NQRZOHGJH�� DWWLWXGH�
DQG� SUDFWLFH� RI� VFUHHQ� WLPH� DPRQJ� WKH� SDUWLFLSDQWV��
0RUH�WKDQ�����RI�SDUWLFLSDQWV�KDG�DQ�DGHTXDWH�OHYHO�RI�
NQRZOHGJH� RQ� VFUHHQ� WLPH�EXW� D�PDMRULW\� RI� WKHP�KDG�
SRRU�SUDFWLFH�GXULQJ�WKH�&29,'-���SDQGHPLF����������
7KH� SDUWLFLSDQWV¶� DWWLWXGH� VFRUHV�ZHUH� DPELJXRXV�ZLWK�
DSSUR[LPDWHO\�����SDUWLFLSDQWV�KDG�IDYRXUDEOH�DWWLWXGH�
ZKLOH�DQRWKHU�����RI�WKHP�KDG�XQIDYRXUDEOH�DWWLWXGH� 
 
7DEOH� �� GHPRQVWUDWHV� WKH� DVVRFLDWLRQ� EHWZHHQ�
NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH� ZLWK� GLIIHUHQW� VRFLR�
GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SDUWLFLSDQWV�VXFK�DV�
DJH�� JHQGHU� DQG� FRXUVHV�� $JH� ���� DQG� ���� DQG���
FRXUVHV� ZHUH� QRW� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK�
NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH�� *HQGHU�� PDOH� YV���
IHPDOH� SDUWLFLSDQWV� ZDV� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK�
NQRZOHGJH��S �������DQG�DWWLWXGH��S ������� 
 
 

',6&866,21 
 
7KLV�VWXG\�ZDV�FRQGXFWHG�ZLWKLQ�WKH�SRSXODWLRQ�RI�
XQGHUJUDGXDWH� VWXGHQWV� LQ� 0DOD\VLD� ZLWKLQ� WKH�
DJH� RI� ��� DQG� DERYH�� 'XULQJ� WKH� &29,'-������
SDQGHPLF�� VSHFLILFDOO\� GXULQJ� 0RYHPHQW� &RQWURO�
2UGHU��0&2���HYHU\RQH�ZDV�LQVWUXFWHG�WR�VWD\�DW�
KRPH�H[FHSW� IRU� HPHUJHQF\� SXUSRVHV� WKDW�ZHUH�
DOORZHG� E\� WKH� JRYHUQPHQW�� 7KLV� RUGHU�ZDV� RQH�
RI�WKH�PHFKDQLVPV�XVHG�WR�GHFUHDVH�WKH�QXPEHU�
RI� &29,'-��� FDVHV� E\� UHGXFLQJ� KXPDQ�����������
LQWHUDFWLRQV�WKXV�DYRLGLQJ�WKH�VSUHDG�RI�WKH�YLUXV�
IURP� D� SHUVRQ� WR� DQRWKHU� SHUVRQ�� $OO� DFWLYLWLHV�
RXWVLGH� RI� WKHLU� KRPH� ZHUH� SURKLELWHG�� 7KH�����
JRYHUQPHQW� GLUHFWHG� HYHU\RQH� WR� FRQWLQXH� ZRUN�
DQG�VWXG\� IURP�KRPH�H[FHSW� IURQW-OLQHUV�VXFK�DV�
GRFWRUV�� SROLFH� DQG� VHFXULW\� IRUFHV�� �$V� D� UHVXOW��

,WHPV 9DOXHV��SHUFHQWV� 

.QRZOHGJH�VFRUH��Q ���� 
$GHTXDWH 
,QDGHTXDWH 

  
���������� 
�������� 

$WWLWXGH�VFRUH��Q ���� 
)DYRXUDEOH 
8QIDYRXUDEOH 

  
���������� 
���������� 

3UDFWLFH�VFRUH��Q ���� 
*RRG�SUDFWLFH 
3RRU�SUDFWLFH 

  
��������� 
���������� 

7DEOH����.QRZOHGJH��DWWLWXGH�DQG�SUDFWLFH�VFRUH�RI�WKH�SDUWLFLSDQWV� 

&KDUDFWHULVWLFV 
.QRZOHGJH $WWLWXGH 3UDFWLFH 

$GHTXDWH ,QDGHTXDWH )DYRXUDEOH 8QIDYRXUDEOH *RRG 3RRU 

$JH 
��� 
��� 
S-YDOXH 

  
����
������ 
��������� 
����� 

  
�������� 
������� 

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

*HQGHU 
0DOH 
)HPDOH 
S-YDOXH 
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������ 
����
������ 
����� 
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���������� 
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&RXUVHV 
0HGLFLQH�	�
$OOLHG�+HDOWK 
2WKHUV 
S-YDOXH 

  
����
������ 
  
����
������ 
����� 
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7DEOH����$VVRFLDWLRQ�RI�GLIIHUHQW�YDULDEOHV�ZLWK�NQRZOHGJH��DWWLWXGH�DQG�SUDFWLFH� 



�� 

 

WKLV�0&2� OHG�SHRSOH� WR� LQFUHDVH� WKHLU� VFUHHQ� WLPH��
$Q�H[DPSOH��VWXGHQWV�KDG�WKHLU�RQOLQH�FODVVHV�IURP�
PRUQLQJ� WLOO� HYHQLQJ� RQ� ZHHNGD\V�� 7KH\� KDYH� WR��
ILQLVK�WKHLU�DVVLJQPHQWV�RU�SURMHFWV�WKURXJK�RQOLQH�DW�
QLJKWV� DQG�ZHHNHQGV�� $W� WKH� VDPH� WLPH�� WKH\� DOVR�
KDG�PRUH� WLPH� WR� VSHQG� RQ� VFUHHQ� DV� WKH\� SOD\HG�
JDPHV��VFUROOHG�WKHLU�VRFLDO�PHGLD��ZDWFKHG�PRYLHV�
DQG�RWKHUV��$OO�WKHVH�DFWLYLWLHV�FDXVHG�DQ�LQFUHPHQW�
LQ�WKHLU�VFUHHQ�WLPH�� 
 
(OHFWURQLF�GHYLFHV�DUH�JRRG�DQG�EHQHILFLDO� DV� WKH\�
FDQ�KHOS�XV� LQ�PDQ\�ZD\V��KRZHYHU�� WKH\�FDQ� OHDG�
WR�H[FHVVLYH�VFUHHQ� WLPH��7KXV��VFUHHQ� WLPH�QHHGV�
WR� EH� FRQWUROOHG� ZLVHO\�� 7KHUHIRUH�� D� VWXG\� ZDV���
FRQGXFWHG� UHJDUGLQJ� WKH� NQRZOHGJH�� DWWLWXGH� DQG�
SUDFWLFHV� UHJDUGLQJ� VFUHHQ� WLPH�DPRQJVW� XQLYHUVLW\�
VWXGHQWV�LQ�0DOD\VLD�GXULQJ�&29,'-���SDQGHPLF�DV�
WKLV�PD\�KHOS� WKHP� WR�KDYH�JRRG�FRQWURO� RI�VFUHHQ�
WLPH� GDLO\�� )URP� WKLV� VWXG\�� WKH� UHVXOW� IRXQG� WKDW��
PDMRULW\� RI� WKH� SDUWLFLSDQWV� �������� KDG� DGHTXDWH�
NQRZOHGJH��+RZHYHU��RQO\�KDOI�RI�WKHP���������KDG�
D�IDYRXUDEOH�DWWLWXGH�DQG�RQO\�D�OLWWOH���������KDG�D�
JRRG� SUDFWLFH� UHJDUGLQJ� VFUHHQ� WLPH�� ,Q� FRQWUDVW� WR�
WKH� HDUOLHU� K\SRWKHVLV�� LW� ZDV� IRXQG� WKDW� GLIIHUHQW�
FRXUVHV�KDG�QR�HIIHFWV�RQ�NQRZOHGJH��DWWLWXGH��DQG�
SUDFWLFHV�UHJDUGLQJ�VFUHHQ�WLPH��S!������� 
 
2Q� WKH� RWKHU� KDQG�� WKHUH� ZDV� D� GLIIHUHQFH� LQ� WKH�
NQRZOHGJH� DQG� DWWLWXGH� EHWZHHQ� PDOH� DQG� IHPDOH�
SDUWLFLSDQWV�� ZKLFK� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW�
�S�������� )HPDOH� SDUWLFLSDQWV� KDG� ERWK� KLJKHU�����
DGHTXDWH�NQRZOHGJH���������WKDQ�PDOH�SDUWLFLSDQWV�
��������DQG�KLJKHU�IDYRXUDEOH�DWWLWXGH���������WKDQ�
PDOH� SDUWLFLSDQWV� ��������� +RZHYHU�� WKHUH� ZDV� QR�
VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� JHQGHU� DQG�������
SUDFWLFHV� �S!������� %RWK� JHQGHUV� KDG� KLJK����������
SHUFHQWDJHV�RI�SRRU�SUDFWLFHV�ZLWK� IHPDOH�VWXGHQWV�
FRQWULEXWHG� WR� ������ ZKLOH� PDOH� VWXGHQWV� ZHUH�
������� .QRZOHGJH�� DWWLWXGH� DQG� SUDFWLFHV� DUH� QRW�
UHODWHG� WR� HDFK� RWKHU� DV� WKHUH� ZDV� QR� VLJQLILFDQW�
UHODWLRQVKLS�EHWZHHQ�WKHP��S!������ 
 
,GHDOO\�� VWXGHQWV� VKRXOG� QRW� RQO\� KDYH� D� JRRG�
NQRZOHGJH� DQG� DWWLWXGH�� EXW� LW�PXVW� EH� UHIOHFWHG� LQ�
WKHLU� SUDFWLFHV� UHJDUGLQJ� VFUHHQ� WLPH�� (DFK���������
SDUWLFLSDQW�VKRXOG�NQRZ� WKHLU� OLPLWV�DQG� UHDOL]H� WKDW�
SRRU� SUDFWLFHV� PLJKW� OHDG� WR� KDUP� WKHPVHOYHV����
SK\VLFDOO\�DQG�PHQWDOO\���,W� LV� LPSHUDWLYH�WR�DGGUHVV�
WKH� IDFWRUV�� ZKLFK� DUH� SOD\LQJ� DV� REVWDFOHV� IRU�����
XQLYHUVLW\� VWXGHQWV� LQ� DSSO\LQJ� D� JRRG� SUDFWLFH����
UHJDUGLQJ�VFUHHQ�WLPH�� 
 
$V� ZH� NQRZ�� WKLV� &29,'-��� SDQGHPLF� XUJHG������
HYHU\ERG\� WR� VWD\� DW� KRPH� DQG� UHGXFH�PRYHPHQW�
RXWVLGH�� 7KHUHIRUH�� DOO� DFWLYLWLHV� QHHG� WR� EH� GRQH�
RQOLQH�� LQFOXGLQJ�VWXG\LQJ��8QLYHUVLW\�VWXGHQWV�QHHG�
WR�VSHQG�D�ORW�RI�WLPH�LQ�IURQW�RI�WKH�VFUHHQ�WR�KDYH�
WKH� OHDUQLQJ� VHVVLRQV�� DV� ZHOO� DV� WR� GR� WKHLU���������
DVVLJQPHQWV�� 7KLV� FDQQRW� EH� SUHYHQWHG� DV� RQOLQH�
OHDUQLQJ�LV�WKH�RQO\�ZD\�WR�FRQWLQXH�VWXG\LQJ�GXULQJ�
WKH�&RYLG-���SDQGHPLF�HVSHFLDOO\�GXULQJ�0RYHPHQW�
&RQWURO� 2UGHU� �0&2��� 0RUHRYHU�� VWXGHQWV� VSHQW�
WKHLU� OHLVXUH� WLPH� SOD\LQJ� JDPHV��ZDWFKLQJ�PRYLHV��
LQWHUDFWLQJ�ZLWK�WKHLU�IULHQGV�YLD�VRFLDO�PHGLD��VXUILQJ�
WKH�LQWHUQHW�DQG�PDQ\�PRUH�� 
 

7KH�OLPLWDWLRQ�RI�WKLV�VWXG\�ZDV�WKHUH�PLJKW�EH�VRPH�
GLVKRQHVW� DQVZHUV� RU� OLPLWDWLRQ� DPRQJ� WKH����������
SDUWLFLSDQWV�DV�WKH\�PLJKW�UHIHU�WR�DQ\�VRXUFHV�ZKHQ�
DQVZHULQJ� WKH� TXHVWLRQQDLUH� VSHFLILFDOO\� UHJDUGLQJ�
WKH� NQRZOHGJH�� 0RUHRYHU�� SDUWLFLSDQWV� PLJKW� KDYH�
GLIIHUHQW�LQWHUSUHWDWLRQV�RI�WKH�TXHVWLRQV�VLQFH�WKHUH�
ZDV�QR�RQH�WR�H[SODLQ�WKH�TXHVWLRQV�WR�HQVXUH�HDFK�
RI�WKHP�KDG�WKH�VDPH�XQGHUVWDQGLQJ��7KHUH�ZDV�QR�
ZD\� WR�NQRZ� LI� WKH�SDUWLFLSDQWV�KDG�XQGHUVWRRG� WKH�
TXHVWLRQV� 
 
 
&21&/86,21 
 
,Q� FRQFOXVLRQ�� WKH� JRRG�SUDFWLFHV� UHJDUGLQJ� VFUHHQ�
WLPH�ZHUH�PHDJUH�DPRQJ�XQLYHUVLW\�VWXGHQWV�GXULQJ�
WKH� &29,'-��� SDQGHPLF�� EXW� PRVW� RI� WKHP� KDG����
DGHTXDWH� NQRZOHGJH� DQG� KDOI� KDG� D� IDYRXUDEOH���
DWWLWXGH� WRZDUGV� VFUHHQ� WLPH�� 7KLV� VWXG\� JLYHV� DQ�
LQVLJKW� LQWR� WKH� IRUPXODWLRQ�RI�VWUDWHJLHV� WR�HGXFDWH�
VWXGHQWV�RQ�JRRG�SUDFWLFH�RI� VFUHHQ� WLPH�� WRJHWKHU�
ZLWK� WKH�VKRUW-WHUP�DQG� ORQJ-WHUP�FRQVHTXHQFHV�RI�
VFUHHQ� WLPH�� )XWXUH� UHVHDUFK� LV� UHFRPPHQGHG� WR�
LQYHVWLJDWH� FKDQJHV� LQ� VWXGHQWV¶� VFUHHQ� WLPH� DIWHU�
WKH�SDQGHPLF�HQGV� 
 
 
$&.12:/('*(0(176 
 
6SHFLDO� WKDQNV� WR� .XOOL\\DK� RI� 0HGLFLQH� 	� +HDOWK�
6FLHQFHV��8QL6+$06�IRU�WKH�VXSSRUWV�DQG�JXLGDQFH�
WKURXJKRXW�WKLV�VWXG\�� 
 
 
'(&/$5$7,21�2)�&21)/,&7�2)�,17(5(67 
 
7KH�DXWKRUV�UHSRUW�QR�FRQIOLFWV�RI�LQWHUHVW� 
 
 
5()(5(1&(6 
 
�� 81(6&2�� ³���� ELOOLRQ� OHDUQHUV� DUH� VWLOO� DIIHFWHG�

E\�VFKRRO�RU�XQLYHUVLW\�FORVXUHV��DV�HGXFDWLRQDO�
LQVWLWXWLRQV� VWDUW� UHRSHQLQJ� DURXQG� WKH� ZRUOG��
VD\V� 81(6&2�´� >2QOLQH@�� $YDLODEOH�� KWWSV���
HQ�XQHVFR�RUJ�QHZV���-ELOOLRQ-OHDUQHUV-DUH-VWLOO-
DIIHFWHG-VFKRRO-XQLYHUVLW\-FORVXUHV-HGXFDWLRQDO-
LQVWLWXWLRQV� 

�� 7�� $��� ³0DOD\VLD� DQQRXQFHV� PRYHPHQW� FRQWURO�
RUGHU�DIWHU� VSLNH� LQ�&RYLG-���FDVHV� �XSGDWHG��´�
7KH�6WDU� 

�� ³6&5((1� 7,0(� _� PHDQLQJ� LQ� WKH� &DPEULGJH�
(QJOLVK� 'LFWLRQDU\��´� &DPEULGJH� 8QLYHUVLW\�
3UHVV� ������ KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ�
GLFWLRQDU\�HQJOLVK�VFUHHQ-WLPH� �DFFHVVHG� -XO��
���������� 

�� 7��.��2VZDOG��$��5��5XPEROG��6��*��(��.HG]LRU��
DQG� 9�� 0�� 0RRUH�� ³3V\FKRORJLFDO� LPSDFWV� RI�
µVFUHHQ� WLPH¶� DQG� µJUHHQ� WLPH¶� IRU� FKLOGUHQ� DQG�
DGROHVFHQWV�� $� V\VWHPDWLF� VFRSLQJ� UHYLHZ�´�
3/R6� 2QH�� YRO�� ���� QR�� ��� S�� H��������� 6HS��
������ >2QOLQH@�� $YDLODEOH�� KWWSV���
GRL�RUJ���������MRXUQDO�SRQH��������� 

�� '��'ZDMDQL�6��³(IIHFW�RI�,QFUHDVHG�6FUHHQ�7LPH�
LQ� 8QGHUJUDGXDWH� 6WXGHQWV� 'XULQJ� &29,'-���
3DQGHPLF-$�6XUYH\-EDVHG�6WXG\�´�-DQ������� 



�� 

 

�� $�� 6XOWDQD�� 6�� 7DVQLP�� 0�� 0�� +RVVDLQ�� 6��
%KDWWDFKDU\D�� DQG� 1�� 3XURKLW�� ³'LJLWDO� VFUHHQ�
WLPH� GXULQJ� WKH� &29,'-��� SDQGHPLF�� D� SXEOLF�
KHDOWK� FRQFHUQ�´� )����5HVHDUFK�� YRO�� ���� QR��
)HEUXDU\� ������ S�� ���� ������ GRL�� ���������
I����UHVHDUFK��������� 

�� )��$��%DKNLU�DQG�6��6��*UDQGHH�� ³,PSDFW�RI� WKH�
&29,'-��� ORFNGRZQ� RQ� GLJLWDO� GHYLFH-UHODWHG�
RFXODU�KHDOWK�´�,QGLDQ�-��2SKWKDOPRO���YRO������QR��
���� SS�� ����–������ 1RY�� ������ GRL�� ��������
LMR�,-2B����B��� 

�� 0�� /RJDUDM�� 9�� 0DGKXSUL\D�� DQG� 6�� +HJGH��
³&RPSXWHU�YLVLRQ�V\QGURPH�DQG�DVVRFLDWHG�IDF�
WRUV�DPRQJ�PHGLFDO�DQG�HQJLQHHULQJ�VWXGHQWV�LQ�
FKHQQDL�´�$QQ��0HG��+HDOWK�6FL��5HV���YRO�����QR��
��� SS�� ���–�����0DU�� ������GRL�� ������������-
������������ 

�� $��2��$VVRFLDWLRQ��³&RPSXWHU�YLVLRQ�V\QGURPH�´�
KWWSV���ZZZ�DRD�RUJ�KHDOWK\-H\HV�H\H-DQG-
YLVLRQ-FRQGLWLRQV�FRPSXWHU-YLVLRQ-V\QGURPH"
VVR \��DFFHVVHG�-XO������������ 



�� 
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1RRU�$]LPDK�1RUELGLQ
���0XKDPPDG�$]L]DQ���1XUXGGLQ�0RKDPPHG�1XU���1XUXO�)DWKHQ�1DGLD�$EG�+DGL���6LWL�6\DULDK�0DPDW���
1XUVKDIDULQD�6KDDUL��	�0RKG�)DXG]L�$EGXOODK�� 

��.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

��.XOOL\\DK�RI�0DQDJHPHQW�6FLHQFHV�	�0XDPDODW��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
1RRU�$]LPDK�1RUELGLQ 
 
(PDLO�DGGUHVV�� 
QRRUD]LPDK#XQLVKDPV�HGX�P\� 
 

5HFHLYHG�� 
'HFHPEHU������ 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
$SULO����� 

.H\ZRUGV� 

ĂĚƵůƚƐ͖ 
Ăŝƌ�ƉŽůůƵƟŽŶ͖ 
ƉŽůůƵƚĂŶƚƐ͖ 
<ĞĚĂŚ� 

$%675$&7 

7KLV�VWXG\�DLPV�WR�H[DPLQH�WKH�HIIHFW�RI�SROOXWDQWV�RQ�DGXOWV�OLYLQJ�QHDU�LQGXVWULDO�DUHDV�LQ�.XDOD�0XGD�

GLVWULFW��.HGDK��7KHUH�DUH�D�IHZ�FDXVHV�RI�DLU�SROOXWLRQ�PDLQO\�EHLQJ�LQGXVWULHV��WUDQVSRUWDWLRQ��DHURVROV��

IRUHVW�ILUHV��DQG�UDGLDWLRQ��$ERYH�DOO��PDLQ�FRQWULEXWRUV�DUH� LQGXVWULHV�DQG�WUDQVSRUWDWLRQ�DV�FKHPLFDOV��

JDVVHV�DQG�WR[LQV�DUH�UHOHDVHG�LQWR�WKH�DLU�WKDW�ZH�EUHDWKH�LQ��7KLV�ZLOO�HYHQWXDOO\�FDXVH�HIIHFWV�WR�RXU�

HQYLURQPHQW�DQG�RXU�KHDOWK�HVSHFLDOO\�LQ�VKRUW�DV�ZHOO�DV�ORQJ�WHUP��7KH�JHQHUDO�REMHFWLYH�RI�WKH�VWXG\�

LV�WR�H[SORUH�WKH�HIIHFW�RI�SROOXWLRQV�IURP�LQGXVWULHV�LQ�.XDOD�0XGD�'LVWULFW��7KH�VSHFLILF�REMHFWLYHV�DUH�WR�

GHWHUPLQH�WKH�V\PSWRPDWLF�HIIHFW�DIWHU�H[SRVXUH�WR�SROOXWDQWV��WR�LGHQWLI\�WKH�W\SH�RI�SROOXWDQWV�DQG�ODVWO\�

WR� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� GLVWDQFH� DQG� VRXUFH� RI� H[SRVXUH�� 7KH� VDPSOLQJ� PHWKRG� ZDV�

UDQGRP� VDPSOLQJ� ZKLFK� LQYROYHG� UHVLGHQWV� RI� .XDOD� 0XGD� 'LVWULFW� ZLWK� GLIIHUHQW� DJH� JURXSV�� 7KH�����

LQFOXVLRQ� FULWHULD� LV� UHVSRQGHQWV� IURP� .XDOD�0XGD�'LVWULFW�� .HGDK�ZKHUHDV� WKH� H[FOXVLRQ� FULWHULD� DUH�

UHVSRQGHQWV�IURP�GLIIHUHQW�GLVWULFWV�DQG�UHVSRQGHQWV�ZLWK�DJH�EHORZ����\HDUV�ROG� 

,1752'8&7,21 
 
$LU� TXDOLW\� JUHDWO\� DIIHFWV� RXU� GDLO\� OLYHV� \HW������������
DVWRQLVKLQJO\� OLWWOH�GLG�ZH�NQRZ� LW�PD\�DIIHFW�XV� LQ� WKH�
ORQJ� UXQ� LI� ZH� DUH� OLYLQJ� LQ� WKLV� QRW� VR� FOHDQ��������������
HQYLURQPHQW�� )DFWRULHV�� ELJ� RU� VPDOO� GR� FRQWULEXWH���
VLJQLILFDQWO\� WR� WKH� DLU� TXDOLW\� WKDW� ZH� OLYH� LQ�� $V� DLU���
SROOXWLRQ� LV�PDQ-PDGH�� QR�PDWWHU� KRZ�ZH� WU\� WR� VDYH�
WKH� HDUWK� WKDW� ZH� VR� KHOSOHVVO\� GHSHQG� RQ�� ZH� VWLOO���
FRQWULEXWH�VRPH�GDPDJH� WR� LW�XQNQRZLQJO\��7KHUH�DUH�
D� IHZ� FDXVHV� RI� DLU� SROOXWLRQ�PDLQO\� EHLQJ� LQGXVWULHV��
WUDQVSRUWDWLRQ�� DHURVROV�� IRUHVW� ILUHV�� DQG� UDGLDWLRQ��
$ERYH� DOO�� WKH� PDLQ� FRQWULEXWRUV� DUH� LQGXVWULHV� DQG�
WUDQVSRUWDWLRQ� DV� FKHPLFDOV�� JDVVHV� DQG� WR[LQV� DUH�
UHOHDVHG�LQWR�WKH�DLU�WKDW�ZH�EUHDWKH�LQ��7KLV�ZLOO�HYHQ�
WXDOO\�FDXVH�HIIHFWV�WR�RXU�HQYLURQPHQW�DQG�RXU�KHDOWK�
HVSHFLDOO\� LQ� WKH� VKRUW� DV� ZHOO� DV� ORQJ� WHUP�� 7KH������
JRYHUQPHQW� DQG� KHDOWK� DXWKRULWLHV� DUH� GRLQJ� WKH� EHVW�
WKH\�FDQ�WR�SUHYHQW� WKLV��DQG�ZH�VKDOO�SOD\�RXU�SDUW� LQ�
VDYLQJ�RXU�SODQHW�IRU�WKH�QH[W�JHQHUDWLRQ� 
 
$LU�SROOXWLRQ�LV�RQH�RI�WKH�SROOXWLRQ�WKDW�PDQ\�RI�XV�DUH�
H[SRVHG� WR� RQ� D� GDLO\� EDVLV�� 2WKHU� W\SHV� RI� SROOXWLRQ�
REYLRXVO\�ZLOO�DIIHFW�WKH�SRSXODWLRQ
V�KHDOWK�WRR��EXW�DLU�
SROOXWLRQ� LV� WKH� W\SH� WKDW�ZH� IDFH� UHJXODUO\��7KHUH�DUH�
QXPHURXV� KHDOWK� SUREOHPV� LPSDFWHG� E\� DLU� SROOXWLRQ�
VXFK� DV� UHVSLUDWRU\� DQG� OXQJ� SUREOHPV�� GLIILFXOW\� LQ�
EUHDWKLQJ�� FRXJKLQJ�� VQHH]LQJ�� KHDGDFKHV�� PLJUDLQHV�

DQG� IDWLJXH�� 7KHVH� V\PSWRPV� FDQ� EH� LUULWDWLQJ� EXW�
WKH\�DUH� WKH� ORQJ-WHUP�HIIHFWV� WKDW�ZH�QHHG� WR�SD\�
H[WUD� DWWHQWLRQ� WR� DV� ZH� DUH� UHSHDWHGO\� EHLQJ������
H[SRVHG� WR� WKHP�� )XUWKHUPRUH�� WKHVH� FDQ� DOVR�
JUHDWO\� DIIHFW� WKRVH� ZLWK� FRPSURPLVHG� LPPXQH��
\RXQJ� FKLOGUHQ�� WKH� HOGHUO\� RU� WKRVH� ZLWK� KHDOWK��
FRQGLWLRQV�DQG�WKXV�WKH\�QHHG�WR�EH�ZRUULHG�IRU� 
 
 
$LU�4XDOLW\�'XULQJ�3DQGHPLF�&29,'-�� 
1HZO\�HPHUJLQJ�YLUXV�ZKLFK�ZDV�GLVFRYHUHG� LQ� ODWH�
����� LQ� &KLQD� KDV� ZUHDNHG� KDYRF� RQ� WKH� ZKROH�
ZRUOG�� 7KLV� FRURQDYLUXV� GLVHDVH� �&29,'-���� KDV�
FRQWLQXHG�WR�VSUHDG�ZRUOGZLGH�DQG�PDQ\�FRXQWULHV�
KDYH� LQLWLDWHG� ORFNGRZQV� FRXQWU\ZLGH� WR� SUHYHQW�
IXUWKHU� PRUELGLW\� DQG� PRUWDOLW\� DVVRFLDWHG� ZLWK�
&29,'-���� 'XH� WR� WKH� ORFNGRZQ� WKDW� KDV� EHHQ���
LPSOHPHQWHG�� WKHUH� DUH� IHZ�SRVLWLYH�RXWFRPHV� WKDW�
KDYH� EHHQ� QRWHG�� HVSHFLDOO\� WKH� DLU� TXDOLW\� QDWLRQ�
ZLGH�� 6WXGLHV� KDYH� EHHQ� GRQH� LQ� VHYHUDO� WURSLFDO�
DQG� VXEWURSLFDO� FRXQWULHV�� DQG� DQ� DQDO\VLV� WKDW���
LQFOXGHV�PXOWLSOH�DQJOHV�KDYH�EHHQ�SHUIRUPHG��7KLV�
DQDO\VLV� LQFOXGHV� DLU� SROOXWLRQ�� DQDO\VLV� DQG�������
HYDOXDWLRQ� IRU� KHDOWK� HIIHFWV� DV� ZHOO� DV� ORVV� RI���
HFRQRP\� GXULQJ� D� ORFNGRZQ�� 7KH� FRXQWULHV� DUH���
,QGLD�� %UD]LO�� .HQ\D�� ,UDQ�� 0H[LFR�� 0DOD\VLD�� 3HUX�����������
3DNLVWDQ��7KDLODQG�DQG�DOVR�6UL�/DQND�>�@� 



�� 

 

0RUHRYHU�� WKH�'HSDUWPHQW� RI� (QYLURQPHQW�0DOD\VLD�
�-DEDWDQ� $ODP� 6HNLWDU� 0DOD\VLD�� KDV� KRXUO\� EDVLV�
GDWD�RQ�WKH�$LU�3ROOXWLRQ�,QGH[�RU�$3,�IRU�EHIRUH�DQG�
DIWHU� GXULQJ� ORFNGRZQ� �PRYHPHQW� FRQWURO� RUGHU� RU�
0&2��� 7KLV� GDWD� KDV� VKRZQ� ��� DLU� TXDOLW\� PRQLWRU�
VWDWLRQV�IRU�WKH�ILQH�SDUWLFXODWH�PDWWHU��30������'XULQJ�
D� ORFNGRZQ�� WKH�FRQFHQWUDWLRQV�RI�30����VKRZHG� WKH�
KLJKHVW� UHGXFWLRQ� IRU�XS� WR��������0XOWLSOH�DUHDV�RI�
WKH� UHG� ]RQH� �DUHDV� ZLWK� PRUH� WKDQ� ��� FRQILUPHG�
&29,'-��� FDVHV�� KDYH� UHGXFHG� WKH� FRQFHQWUDWLRQ�
YDULDWLRQ�XS�WR�������LQ�30����>�@�� 
 
)RU� LQVWDQFH�� PRQWKO\� SDWWHUQ� YDOXHV� KDYH� VKRZQ�
WKDW� PHDVXUHG� DLU� SROOXWDQWV� FRQFHQWUDWLRQV� IRU�
/DQJNDZL��.HGDK�ZHUH�HOHYDWHG� LQ�WKH�FRXUVH�RI�WKH�
VRXWKZHVW� PRQVRRQ� HVSHFLDOO\� -XQH� WR� 6HSWHPEHU�
EHFDXVH�RI�DFWLYLWLHV�RI�ELRPDVV�EXUQLQJ��7KH�VRXUFH�
RI� DLU� SROOXWDQWV� LQ� WKH� DUHD� ZDV� PRWRU� YHKLFOHV� DV�
LQGLFDWHG� E\� 12�12�� UDWLR� YDOXHV� ZKLFK� H[FHHGHG�
���� DV� ZHOO� DV� WKH� KLJK� YDOXHV� RI� &2�12[� UDWLR� L�H��
EHWZHHQ� ����� DQG� ����� DQG� 62��� 12[� ORZ� UDWLR�����
YDOXHV�L�H��EHWZHHQ������DQG������>�@� 
 
7KH� OHYHOV� RI� DLU� SROOXWDQWV� LQ� $VLDQ� FRXQWULHV�������
VSHFLILFDOO\� ,QGLD� DQG�&KLQD� DUH� FRQVLGHUDEO\� KLJKHU�
WKDQ� LQ� GHYHORSHG� FRXQWULHV�� 0DMRU� VRXUFHV� RI� DLU��
SROOXWDQWV� DUH� LQGXVWULHV�� WUDIILFV�� FKHPLFDO� LQGRRU�
SROOXWDQWV�� WREDFFR� DQG� DOVR� EXUQLQJ� RI� KRXVHKROG�
ELRPDVV�� OHDGLQJ� WR� DQ� LQFUHDVHG� EXUGHQ� RI����������
SXOPRQDU\� DOOHUJLHV�� $� VWXG\� KDV� KLJKOLJKWHG� WKH�
PDLQ� FRQVWLWXHQW� IRU� LQGRRU� DV� ZHOO� DV� RXWGRRU�������
SROOXWDQWV� DQG� UHODWHG� HIIHFWV� RQ� SXOPRQDU\� DOOHUJLF�
UHDFWLRQV�FRUUHODWHG�WR�DOOHUJLF�UKLQLWLV�DQG�DVWKPD�LQ�
WKH� UHJLRQ�RI�$VLD-3DFLILF�� 7KHUH� LV�D�SUHVVLQJ�QHHG�
WR� LQFUHDVH� DZDUHQHVV� RI� WKH� SXEOLF�� XQGHUOLQLQJ���
LQWHUYHQWLRQV� WDUJHW�� SRSXODWLRQ� DSSURYDO�� DQG� DFWLRQ�
FDOO� WR� SROLF\PDNHUV� WR� PDNH� FKDQJHV� DORQJ� ZLWK��
LQWHUYHQWLRQV�RQ�KRZ�WR�UHGXFH�DLU�SROOXWLRQ�DW� OHYHOV�
RI�FRPPXQLW\-EDVHG�>�@� 
 
)XUWKHUPRUH��PRUH� WKDQ� ����RI� WRWDO� H[FUHWLRQV� DUH�
FDXVHG�E\�YHKLFOH�HMHFWLRQV� LQ� WKH�PHWURSROLWDQ�DUHD�
GXULQJ� SHULRGV� RI� QRQ-KD]H� DQG� WKH\� KDYH� VKRZQ�
GLXUQDO� YDULDWLRQV� DW� WZR� SHDNV� RI� WKH� DERYHPHQ�
WLRQHG�DLU�SROOXWDQWV�ZLWK�WKH�H[FHSWLRQ�RI�R]RQH��7KH�
SHDN� DW� UXVK� KRXU� LQ� WKH� PRUQLQJ� LV� PRVWO\� GXH� WR�
YHKLFOH�HMHFWLRQV�PHDQZKLOH�WKH�SHDN�DW�ODWH�HYHQLQJ�
LV� PRVWO\� GXH� WR� FRQGLWLRQV� RI� PHWHRURORJLFDO��������
VSHFLILFDOO\� VWDELOLW\� RI� WKH� DWPRVSKHUH� DQG� DOVR� WKH�
VSHHG� RI� WKH� ZLQG�� 7KH� PDMRU� SROOXWDQW� LV� D� WRWDO���
VXVSHQGHG�SDUWLFXODWH�PDWWHU�DV� LWV� FRQFHQWUDWLRQ� DW�
VHYHUDO� VLWHV� IUHTXHQWO\� H[FHHGHG� � *XLGHOLQHV� RI��
5HFRPPHQGHG� $LU� 4XDOLW\� 0DOD\VLD�� 2YHUDOO�� WKH�
FRPPRQ�TXDOLW\�RI�DLU�LQ�0DOD\VLD�KDV�GHFOLQHG�VLQFH�
������7KLV�KDV�EHHQ�SURYHG�E\�VWXGLHV�VKRZLQJ�WKDW�
LI� WKHUH� LV� QR� LQWURGXFWLRQ� RI� VXFFHVVIXO����������������
FRXQWHUPHDVXUHV�� WKH� HMHFWLRQV� RI� QLWURJHQ� R[LGHV��
VXOSKXU�GLR[LGH��K\GURFDUERQV�DQG�FDUERQ�PRQR[LGH�
DORQJ� ZLWK� SDUWLFXODWH�PDWWHU� LQ� ����� ZLOO� HYHQWXDOO\�
HVFDODWH� DSSUR[LPDWHO\� E\� ������ ����� ����� DQG� �����
WLPHV��IURP�WKH�OHYHOV�LQ������>�@� 
 
 
0(7+2'2/2*< 
 
7KLV�VWXG\�KDG�EHHQ�FRQGXFWHG�RQ�DGXOWV�ZKR�ZHUH�
���\HDUV�ROG�DQG�ROGHU�DQG�KDG� OLYHG�QHDU� LQGXVWULDO�

DUHDV� LQ� .XDOD� 0XGD� 'LVWULFW� LQ� .HGDK����������������
0DOD\VLD� � 7KH� WRWDO� SRSXODWLRQV� IRU� .XDOD� 0XGD�
GLVWULFW� ZHUH� ����� ���� DV� RI� ������'DWD� FROOHFWLRQ�
IRU�WKLV�VWXG\�ZDV�GRQH�XVLQJ�WKH�VDPSOLQJ�PHWKRG�
L�H�� UDQGRP� VDPSOLQJ� ZKLFK� LQYROYHG� UHVLGHQWV� RI�
.XDOD� 0XGD� 'LVWULFW�� .HGDK� ZLWK� GLIIHUHQW� DJH�
JURXSV�� 7KXV�� D� TXHVWLRQQDLUH� KDG� EHHQ� VHQW� E\�
*RRJOH� IRUP� XVLQJ� WKH� RQOLQH� SODWIRUP�� 7KH��������
UHVSRQVHV� WKDW� KDG� EHHQ� UHFRUGHG� ZHUH� GLYLGHG�
LQWR�JURXSV�DQG�WDEXODWHG�LQ�7DEOH��� 
 
(DFK� UHVSRQGHQW
V� VWDWXV� ZRXOG� UHPDLQ� DV������
DQRQ\PRXV�DV�WKHLU�SHUVRQDO�GHWDLOV�VXFK�DV�QDPH��
LGHQWLW\� FDUG� QXPEHU� RU� UHVLGHQWLDO� DGGUHVV� ZHUH�
QRW� UHFRUGHG�� 7KH� LQIRUPDWLRQ� JDWKHUHG� FRQVLVWHG�
RQO\� RI� WKHLU� DJH�� JHQGHU� DQG� OLYLQJ� DUHD� ZKHWKHU�
QHDU� WKH� .XDOD�0XGD� LQGXVWULDO� DUHDV� RU� QRW�� 7KH�
TXHVWLRQQDLUH� XVHG� KDG� EHHQ� GHYHORSHG� E\��������
SURIHVVLRQDO�DQG�PHGLFDO�H[SHUWV�DQG�FRQVLVWHG�RI�
VHYHUDO� LWHPV�� 7KHVH� IDFWRUV� ZHUH� LGHQWLILHG�
WKURXJK�D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�IROORZHG�E\�D�
SLORW�VWXG\� 
 
7KH� RQOLQH� TXHVWLRQQDLUH� KDG� EHHQ� FUHDWHG� XVLQJ�
*RRJOH�IRUP�DQG�WKH�OLQN�IRU�WKH�RQOLQH�*RRJOH�IRUP�
KDG�EHHQ�VKDUHG�WR�.XDOD�0XGD�UHVLGHQWV�E\�XVLQJ�
VRFLDO�PHGLD�SODWIRUPV�VR�WKDW�WKH\�FDQ�KDYH�HDV\�
DFFHVV� WR� WKH� TXHVWLRQQDLUH� 7KH� GDWDEDVH� ZDV�
XVHG�WR�PHDVXUH�WKH�KHDOWK�HIIHFWV�RI�DLU�SROOXWDQWV�
LQ�UHVLGHQWV�RI�.XDOD�0XGD�'LVWULFW�LQGXVWULDO�DUHDV��
7KH�UHVSRQGHQWV�QHHGHG�WR�DQVZHU�TXHVWLRQV�DQG�
QRWHG� LI� WKH\� H[SHULHQFHG� DQ\� KHDOWK-UHODWHG����
V\PSWRPV�GXH�WR�DLU�SROOXWDQWV� 
 
 
5(68/76� 
 
%DVHG� RQ� WKH� GDWD� FROOHFWHG�� DQDO\VHV� ZHUH� SHU�
IRUPHG� XVLQJ� ,%0� 6366�9���� 7KH� IUHTXHQFLHV� RI�
HDFK� YDULDEOH� ZHUH� SUHVHQWHG� LQ� D� WDEOH� VXFK� DV�
VRFLR-GHPRJUDSKLF� FKDUDFWHULVWLFV� �UHVSRQGHQW¶V�
JHQGHU�� UDFH��DJH�JURXS��HGXFDWLRQ� OHYHO��VPRNLQJ�
VWDWXV�� OLYLQJ� ZLWK� VPRNHUV��� 7KH� GLVWULEXWLRQV� RI�
KHDOWK� V\PSWRPV� IRU� SHRSOH� OLYLQJ� QHDU� WKH���������
LQGXVWULDO� DUHDV� ZHUH� PHDVXUHG� XVLQJ� FURVV-
WDEXODWLRQ� 
 
'LVWDQFH� IURP� LQGXVWULDO� DUHD� YHUVXV� UHVSLUDWRU\�
V\PSWRPV� ZDV� WHVWHG�� 7KH� GLVWDQFH� ZDV������������
GLVWULEXWHG� LQWR��� WR����NP�����WR����NP�DQG�PRUH�
WKDQ� ��� NP�� 7KH� UHVSLUDWRU\� V\PSWRPV� VFUHHQHG�
ZHUH� FRXJK�� IOX�� VNLQ� LWFKLQHVV�� H\H� LWFKLQHVV� DQG�
GLIILFXOW\�LQ�EUHDWKLQJ��)URP�WKH�ILQGLQJV��WKH�VXEMHFW�
OLYLQJ�FORVHVW� WR� WKH� LQGXVWULDO� DUHDV� �GLVWDQFH��� WR�
��� NP�� KDYH� H[SHULHQFHG� DOO� WKH� UHVSLUDWRU\�����
V\PSWRPV�DV�FRPSDUHG�WR�RWKHUV��0HDQZKLOH��RQO\�
D� IHZ� RI� WKH� VXEMHFWV� OLYLQJ� WKH� IDUWKHVW� WR� WKH�����
LQGXVWULDO� DUHDV� H[SHULHQFHG� VRPH� RI� WKH���������
V\PSWRPV�� � 7KHVH� ILQGLQJV� VKRZHG� WKDW� WKH������
VXEMHFWV�FORVHVW�WR�WKH�LQGXVWULHV�DUH�PRUH�SURQH�WR�
KDYH� UHVSLUDWRU\� V\PSWRPV� DQG� KHDOWK� HIIHFWV� LQ�
FRQWUDVW�WR�RWKHU�VXEMHFWV�� 
 
 
&21&/86,21 
 
7KH�VWXG\�KDG�EHHQ�FDUULHG�RXW�ZLWK�IHZ�OLPLWDWLRQV�
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*URXS 'LVWULEXWLRQ 1XPEHU 3HUFHQWDJH 

*HQGHU 0DOH 
)HPDOH  

�� 
�� 

 
5DFH 0DOD\ 

&KLQHVH 
,QGLDQ 
2WKHUV 
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�� 
� 
� 

 
$JH�*URXS ���-����\HDUV�ROG 

���-����\HDUV�ROG 
���-����\HDUV�ROG 
���-����\HDUV�ROG 
$ERYH����\HDUV�ROG 

�� 
�� 
�� 
�� 
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(GXFDWLRQ 3ULPDU\�6FKRRO� 

6HFRQGDU\�6FKRRO� 
+LJKHU�(GXFDWLRQ� 

�FHUWLILFDWH��GLSORPD��
EDFKHORU�GHJUHH�����
PDVWHU�GHJUHH��3K' 

� 
�� 
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6PRNLQJ�6WDWXV <HV 

1R� 
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/LYLQJ�ZLWK�6PRNHU <HV� 
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7DEOH����6DPSOLQJ 
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'LVWDQFH�IURP�
LQGXVWULDO�SDUN 

5HVSLUDWRU\�6\PSWRPV 

&RXJK��)OX�	�'LIILFXOW\�%UHDWKLQJ 6NLQ�	�(\H�,WFKLQHVV $OO 

��WR���NP �� 
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0RUH�WKDQ���NP � 
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7RWDO �� �� ��� 

  &KL-6TXDUH ')   

3HDUVRQ ����� �   

/LNHOLKRRG�5DWLR ����� � 

DV�GXH�WR�SDQGHPLF�&29,'-���WKDW�VWULNH�ZRUOGZLGH��
0DOD\VLD� LQFOXGHG�� WKH�VWXG\�ZDV�H[HFXWHG�E\�XVLQJ�
WKH�RQOLQH�SODWIRUP�L�H��E\�XVLQJ�*RRJOH�IRUP��,QLWLDOO\��
WKH�VDPSOH�VL]H�FDOFXODWHG�IRU�WKLV�VFUHHQLQJ�ZDV�����
EXW�GXH�WR�WKH�FKDQJHV�LQ�WKH�PRGH�RI�WKH�TXHVWLRQ�
QDLUH� IURP� IDFH� WR� IDFH� WR� WKH� RQOLQH� SODWIRUP�� ORZ�
VDPSOH�VL]H�ZDV�REWDLQHG�ZLWK�RQO\�����UHVSRQGHQWV��
7KLV�LV�EHFDXVH�WKH�VXEMHFWV�KDG�YHU\�OLPLWHG�DFFHVV�
WR� WKH� LQWHUQHW� RU� WKH� LQWHUQHW� FRQQHFWLRQ� ZDV� QRW�
JRRG� DQG� WKH\� ZHUH� QRW� IDPLOLDU� ZLWK� WKH� RQOLQH�����
V\VWHP� GXULQJ� WKDW� WLPH�� � +HQFH�� WKHUH� ZDV� QR������
VXIILFLHQW�GDWD�REWDLQHG�� 
 
1H[W��WLPH�ZDV�DOVR�FUXFLDO�DQG�FRQVWUDLQW�DV�ZLWK�WKH�
SDQGHPLF� RXWEUHDN� DW� WKDW� WLPH� �1RYHPEHU� �������
WKH�UHVLGHQWV�ZHUH�PRVWO\�LQ�ORFNGRZQ�DQG�WKH\�ZHUH�
EXV\� ZLWK� WKH� QHZ� WDVN� RI� RQOLQH� OHDUQLQJ� IRU� NLGV�
ZKLFK�WKH\�KDG�WR�DVVLVW�WKHLU�NLGV�ZLWK�RQOLQH�KRPH�
VFKRROLQJ��WKHUHIRUH��WKH\�GLG�QRW�KDYH�WLPH�WR�DFFHVV�
WKH�TXHVWLRQQDLUH�DV� WKH\�ZHUH�H[KDXVWHG�ZLWK� WKHLU�
QHZ�UHVSRQVLELOLWLHV�DW�KRPH� 
 
+RZHYHU�� ZH� FDQ� FRQFOXGH� IURP� WKH� ILQGLQJV� WKDW�
WKH\� ZHUH� VRPH� HIIHFWV� RQ� WKH� SRSXODWLRQ� DQG� WKLV�
QHHG�WR�EH�IXUWKHU�FRQILUPHG�ZLWK�D�EHWWHU�QXPEHU�RI�
UHVSRQGHQWV� DQG� D� ZLGHU� DUHD� RI� FRQFHUQ�� )XUWKHU�
PRUH�� LQ� WKLV� VWXG\�� WKHUH�ZDV� D� ODFN� RI� GDWD� RQ� DLU�
TXDOLW\� IRU� WKH� VWXG\� DUHD� RU� UHOHYDQW� LQIRUPDWLRQ���
UHJDUGLQJ� WKH� DFWXDO� HPLVVLRQV� IURP� WKH� LQGXVWULHV�
WKDW�KLQGHUV�WKH�IXOO�LQYHVWLJDWLRQ��7KLV�KDG�PDGH�WKH�

VWXG\�RI� WKH�SUR[LPLW\� WR�VRXUFH�PHWKRG�WR� LGHQWLI\�
WKH�H[SRVXUH�IRU�UHVLGHQWV� OLYLQJ� LQ� WKH�DUHDV��7KLV�
SUR[LPLW\�PHWKRG�KDG� EHHQ�ZLGHO\� XVHG� DV� LW�ZDV�
TXLFN�� HDV\� DQG� LQH[SHQVLYH� WR� DVVHVV� WKH� KHDOWK�
LPSDFWV�IURP�LQGXVWULHV�DQG�HQYLURQPHQWDO�VWXG\�� 
 
1HYHUWKHOHVV�� WKH� ILQGLQJV� ZHUH� XVHIXO� IRU� ERWK��
DXWKRULWLHV� DQG� SRSXODWLRQV� DV� D� ZKROH� IRU� KHDOWK�
IDFWV� DQG� FRXOG� KHOS� LQFUHDVH� EHWWHU� OLYHOLKRRG� WR�
RYHUFRPH� WKLV�� )RU� JRRG� PHDVXUH�� WKLV� ZLOO� DOVR�
KHOS� FUHDWH� KHDOWK� DZDUHQHVV� UHJDUGLQJ� KHDOWK��
SROOXWLRQ� WR� WKH� SRSXODWLRQV� VR� WKDW� WKH\� FDQ� KDYH�
FOHDQHU�DQG�EHWWHU�DLU�WR�OLYH� 
 
 
)81',1*6 
 
7KLV� UHVHDUFK� ZDV� IXQGHG� E\� 8QL6+$06� VKRUW�
WHUP� JUDQW� �67*�� UHVHDUFK� IXQG� ���-���-
508��67*���������� 
 
 
5()(5(1&(6 
 
�� $EGXO�+DOLP�� �1��'��� /DWLI��0��7���$KDPDG��)���

'RPLQLFN��'���&KXQJ��-��;���-XQHQJ��/��	�.KDQ��
0��)����������7KH� ORQJ-WHUP�DVVHVVPHQW�RI�DLU�
TXDOLW\�RQ�DQ�LVODQG�LQ�0DOD\VLD��+HOL\RQ���������
GRL����������M�KHOL\RQ������H������ 

7DEOH����'LVWDQFH�IURP�LQGXVWULDO�DUHD�YV��UHVSLUDWRU\�V\PSWRPV� 
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�� $ZDQJ��0�� %��� -DDIDU� $�� %��� $EGXOODK�� $��0��� ,V�
PDLO��0��%���+DVVDQ��0��1���$EGXOODK���5���-RKDQ��
6��	�1RRU��+����������$LU�TXDOLW\� LQ�0DOD\VLD��,P�
SDFWV��PDQDJHPHQW�LVVXHV�DQG�IXWXUH�FKDOOHQJHV��
5HVSLURORJ\�� ������ ���-���� GRL�� ��������M�����-
���������������� 

�� %KHUZDQL�� +��� .XPDU�� 6��� 0XVXJX�� .��� 1DLU�� 0���
*DXWDP�� 6��� *XSWD�� $��� +R�� &�� +��� $QVKXO�� $�� 	�
.XPDU�� 5�� �������� $VVHVVPHQW� DQG� YDOXDWLRQ� RI�
KHDOWK� LPSDFWV� RI� ILQH� SDUWLFXODWH� PDWWHU� GXULQJ�
&29,'-��� ORFNGRZQ�� $� FRPSUHKHQVLYH� VWXG\� RI�
WURSLFDO� DQG� VXE-WURSLFDO� FRXQWULHV�� (QYLURQ� 6FL�
3ROOXW�5HV�,QW�������-����GRL����������V�����-���
-�����-Z� 

�� 3DZDQNDU��5���:DQJ��-��<���:DQJ�� ,��-���7KLHQ��
)��� &KDQJ�� <�� 6��� /DWLII�� $��+�� $�� )XMLVDZD�� 7���
=KDQJ��/���7KRQJ��%��<���&KDWFKDWHH��3���/HXQJ��
7��)���.DPFKDLVDWLDQ��:���5HQJJDQLV�� ,���<RRQ��
+��-���0XQNKED\DUODNK��6���5HFWR�� �0��7���1HR��
$��*��(���/H��3KDP��'���/DQ��/���7���7���'DYLHV��
-���0��	�2K��-���:����������$VLD�SDFLILF�DVVRFLD�
WLRQ�RI� DOOHUJ\� DVWKPD�DQG�FOLQLFDO� LPPXQRORJ\�
ZKLWH�SDSHU������RQ�FOLPDWH�FKDQJH��DLU�SROOX�
WLRQ��DQG�ELRGLYHUVLW\�LQ�$VLD-3DFLILF�DQG�LPSDFW�
RQ� DOOHUJLF� GLVHDVHV�� $VLD� 3DF� $OOHUJ\�� �������
H����GRL����������DSDOOHUJ\���������H��� 
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2ULJLQDO�$UWLFOH 

 

6/((3�'(35,9$7,21�$021*�0(',&$/�678'(176�,1�0$/$<6,$� 

1RUPDL]DWXO�$IL]DK�,VPDLO
��+DNLPDK�0DKVLQ��0XKDPPDG�)DH]�=DNDULD��0XKDPPDG�$ULI�2WKPDQ��1XU�6\DXTLQ�
+DPLP��1XU�$XQL�$PQL�6REUL��)DL]D�+XVQD�0RKG�)DX]L��0DUVKLWDK�1DELODK�$PLQXGGLQ��1XU�)DUDK�+XGD�=DLQDO��$XQL�

0DGLKDK�0RKDPDG�=DNL��1XUXO�6K\DILTDK�1RU�$]PDQ�	�+DULI�)DG]LODK�&KH�+DVKLP� 

.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
$3�'U�+DULI�)DG]LODK�&KH�+DVKLP 
 
(PDLO�DGGUHVV�� 
KDULII#XQLVKDPV�HGX�P\� 
 

5HFHLYHG�� 
6HSWHPEHU����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
2FWREHU����� 

.H\ZRUGV� 

VOHHS�GHSULYDWLRQ�� 
PHGLFDO�VWXGHQWV�� 
DFDGHPLF�SHUIRUPDQFH�� 
LQVRPQLD�� 
SDUDVRPQLD   

$%675$&7 

$GHTXDWH�VOHHS� LV�FUXFLDO� WR�DFKLHYH�RSWLPDO�EUDLQ
V�DELOLW\� WR� OHDUQ�DQG� UHPHPEHU��6OHHS�GHSULYDWLRQ�

DGYHUVHO\�DIIHFWV�WKH�EUDLQ�DQG�FRJQLWLYH�IXQFWLRQV�DQG�D�PDMRU�VRXUFH�RI�PRUELGLW\��6OHHS�GHSULYDWLRQ�LV�

DVVRFLDWHG� ZLWK� LQFUHDVHG� ULVNV� RI� K\SHUWHQVLRQ�� GLDEHWHV�� REHVLW\�� LVFKDHPLF� KHDUW� GLVHDVH�� VWURNH��

PRWRU� YHKLFOH� DFFLGHQWV� DQG� PHGLFDO� HUURUV�� /DFN� RI� VOHHS� FDQ� EH� GXH� WR� OLIHVW\OH� KDELWV� DQG� VOHHS���

GLVRUGHUV�� 7KLV� VWXG\� DLPHG� WR� LQYHVWLJDWH� WKH� SUHYDOHQFH�� UHODWHG� IDFWRUV� DQG� HIIHFWV� RI� VOHHS����������

GHSULYDWLRQ� DPRQJ�PHGLFDO� VWXGHQWV� LQ� 0DOD\VLD�� $� TXHVWLRQQDLUH� FRPSULVLQJ� RI� GHPRJUDSKLF� GHWDLO��

VOHHS�SDWWHUQ��VOHHS�EHKDYLRXU�DQG�HIIHFWV�RI�VOHHS�GHSULYDWLRQ�ZDV�GLVWULEXWHG�WKURXJK�*RRJOH�)RUP��$�

WRWDO�RI����� �������PDOH�DQG�������IHPDOH��PHGLFDO�VWXGHQWV�DJH���� WR����\HDUV�ROG� IURP����SXEOLF�

DQG� SULYDWH� PHGLFDO� VFKRROV� LQ� 0DOD\VLD� DQVZHUHG� WKH� TXHVWLRQQDLUH�� $OO� VWDWLVWLFDO� DQDO\VHV� ZHUH���

FRQGXFWHG�E\�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFH��6366��YHUVLRQ���������RI�UHVSRQGHQWV�

SHUFHLYHG� WKH\� DUH� VOHHS� GHSULYHG�� ������ KDG� LQVRPQLD� DQG� ���� KDG� SDUDVRPQLD�� 7KH� WZR� PDLQ���

IDFWRUV� RI� VOHHS� GHSULYDWLRQ� DUH� GXH� WR� VWXG\LQJ� RU� GRLQJ� KRPHZRUN� IROORZHG� E\� XVDJH� RI� HOHFWURQLF�

GHYLFHV� EHIRUH� VOHHS�� �$PRQJ� WKH� VOHHS� GHSULYHG�PHGLFDO� VWXGHQWV� WKHUH� LV� QR� UHODWLRQVKLS� EHWZHHQ�

VOHHS�GHSULYDWLRQ�ZLWK�JHQGHU�DQG�WKH�DYHUDJH�KRXUV�RI�VOHHS��6OHHS�GHSULYDWLRQ�DOVR�UHVXOWV�LQ�KLQGHUHG�

DFDGHPLF�SHUIRUPDQFH��7KHVH� UHVXOWV�VWURQJO\�VXSSRUW� IXUWKHU� LQYHVWLJDWLRQ�RI� WKH� LPSRUWDQW�DVSHFW�RI�

PHGLFDO�VWXGHQWV¶�OLIH�VXFK�DV�IDFWRUV�WKDW�DIIHFW�WKH�DELOLW\�WR�FRQFHQWUDWH�DV�ZHOO�DV�GLIIHUHQW�DVSHFWV�LQ�

OHDUQLQJ�DQG�QHXURSV\FKRORJ\��0RUH�SDUDPHWHUV�FDQ�EH�XVHG� LQFOXGLQJ�ELRORJLFDO�PDUNHUV� WR�DQDO\VH�

WKH�DVVRFLDWLRQ�LQ�RUGHU�WR�JHW�SUHFLVH�UHVXOWV� 

,1752'8&7,21 
 
6OHHS� GHSULYDWLRQ�� DOVR� NQRZQ� DV� LQVXIILFLHQW VOHHS RU�
VOHHSOHVVQHVV�� LV� WKH� FRQGLWLRQ� RI� QRW� KDYLQJ�
HQRXJK VOHHS�� ,W� FDQ� EH� HLWKHU� FKURQLF� RU� DFXWH� DQG�
PD\�YDU\�ZLGHO\� LQ�VHYHULW\��$�FKURQLF VOHHS-UHVWULFWHG�
VWDWH�DGYHUVHO\�DIIHFWV�WKH�EUDLQ�DQG�FRJQLWLYH�IXQFWLRQ��
6OHHS�GHSULYDWLRQ� �6'�� LV�D�PDMRU�VRXUFH�RI�PRUELGLW\�
ZLWK� ZLGHVSUHDG� KHDOWK� HIIHFWV� LQFOXGLQJ� LQFUHDVHG�
ULVNV� RI� K\SHUWHQVLRQ�� GLDEHWHV�� REHVLW\�� KHDUW� DWWDFN��
DQG�VWURNH�DQG�PDQ\�VOHHS�GHSULYDWLRQ�EHKDYLRXU�WKDW�
EULQJV� WRJHWKHU� YHKLFOH� DFFLGHQWV� DQG� PHGLFDO� HUURUV�
DQG�LV�WKHUHIRUH�DQ�XUJHQW�WRSLF�RI�LQYHVWLJDWLRQ�>�@�� 
 
7KH�FOLQLFDO�VWXG\�RI�VOHHS�GHSULYDWLRQ�LV�VWXGLHG�EDVHG�
RQ� VHYHUDO� WHVWV� LQFOXGLQJ� SHUIRUPLQJ� D� IDFH�QRQ-IDFH�
FDWHJRUL]DWLRQ� SV\FKRPRWRU� YLJLODQFH� WDVN� �397�� DQG�
HOHFWURHQFHSKDORJUDP� �((*��� /DFN� RI� VOHHS� FDQ� EH�
GXH� WR� OLIHVW\OH� KDELWV� DQG� VOHHS� GLVRUGHUV�� ,W� LV� QRW� D�
VHFUHW� WKDW� D� JRRG� QLJKW
V� VOHHS� PDNHV� SHRSOH� IHHO��
EHWWHU�� 6OHHS� JLYHV� \RXU� ERG\� WLPH� WR� UHVW� DQG���������
UHFKDUJH�� DQG� DOVR� EH� FUXFLDO� WR� WKH� EUDLQ
V� DELOLW\� WR�
OHDUQ� DQG� UHPHPEHU�� 'XULQJ� VOHHS�� ZKLOH� WKH� ERG\�
UHVWV��WKH�EUDLQ�LV�EXV\�SURFHVVLQJ�LQIRUPDWLRQ�IURP�WKH�
GD\� DQG� IRUPLQJ� PHPRULHV�� +HQFH�� LI� VOHHS� LV����������

GHSULYHG�� LW� ZLOO� GLVUXSW� WKH� OHDUQLQJ� FHQWUH� DQG����
LPSDLU� WKH� PHPRU\� SURFHVV� WR� LQSXW� QHZ� OHDUQLQJ�
VNLOOV��7KHUHIRUH��HDUO\�GLDJQRVLV�RI�VOHHS�GLVRUGHUV�
LV�HVVHQWLDO�WR�SUHYHQW�GHWULPHQWDO�HIIHFWV�RQ�KHDOWK� 
 
6SHFLILF� REMHFWLYHV� RI� WKLV� VWXG\�ZHUH� WR� GHWHUPLQH�
WKH� SUHYDOHQFH�� IDFWRUV� DQG� HIIHFWV� RI� VOHHS��������
GHSULYDWLRQ�DPRQJ�PHGLFDO�VWXGHQWV�LQ�0DOD\VLD� 
 
7\SHV�RI�VOHHS�SDWWHUQ 
7KH� QDWXUH� RI� VOHHS� GLIILFXOW\� YDULHV� JUHDWO\��������
EHWZHHQ�SHRSOH��0HGLFDO� VWXGHQWV� DUH� FRQVLGHUHG�
D� SRSXODWLRQ� WKDW� LV� SDUWLFXODUO\� SURQH� WR� VOHHS-
UHODWHG� SUREOHPV�� %DVHG� RQ� WKH� DUWLFOH� E\� .U\VWDO�
$'� ������� LQVRPQLD� LV� D� VOHHS� GLVRUGHU� WKDW�������
UHJXODUO\� DIIHFWV� PLOOLRQV� RI� SHRSOH� ZRUOGZLGH��
6RPHRQH� ZLWK� LQVRPQLD� ILQGV� LW� GLIILFXOW� WR� IDOO�
DVOHHS�RU�VWD\�DVOHHS��7KH�6\PSWRPV�RI� LQVRPQLD�
PD\�LQFOXGH�GLIILFXOW\�IDOOLQJ�DVOHHS��WURXEOH�VWD\LQJ�
DVOHHS�� DQG� QRW� IHHOLQJ� UHVWRUHG� E\� VOHHS� >�@������
$OWKRXJK�LW�KDV�QRW�EHHQ�FOHDU�WKDW� LW�LV�SRVVLEOH�WR�
LGHQWLI\�GLVWLQFW�VXEW\SHV�RI�SDWLHQWV�E\�V\PSWRP�RU�
WKDW�GLVWLQJXLVKLQJ�V\PSWRP�W\SH�DIIHFWV�WKH�FRXUVH�
RI� FOLQLFDO� WUHDWPHQW�� 7KLV� LV� WKH� FODVVLILFDWLRQ� RI�
LQVRPQLD� E\� GXUDWLRQ� PRVW� FRPPRQO\� LQYROYHV�



�� 

 

WKUHH� FDWHJRULHV��7KH� ILUVW� FDWHJRULHV�DUH� WUDQVLHQW�
ZKLFK�LV�QR�PRUH�WKDQ�D�IHZ�GD\V��7KHQ��WKH�VKRUWǦ
WHUP�ZKLFK�XS� WR� ��ZHHNV�DQG� WKH� ODVW� FDWHJRULHV�
DUH� WKH� ORQJǦWHUP� ZKLFK� LV� PRUH� WKDQ� �� ZHHNV����
,QVRPQLD�DOVR�FDQ�EH�FODVVLILHG�LQWR�V\PSWRP�W\SH��
7KHUH� DUH� WKUHH� V\PSWRP� FDWHJRULHV�� ILUVW� LV� WKH�
GLIILFXOW\� RI� IDOOLQJ� DVOHHS�� WURXEOH� VWD\LQJ� DVOHHS�
DQG� QRW� IHHOLQJ� UHVWRUHG� E\� VOHHS� >�@�� 7KHUH� DUH�
VHYHUDO� ZD\V� WKDW� LQVRPQLD� FDQ� EH� FODVVLILHG� WKDW�
DUH�SRWHQWLDOO\� XVHIXO� LQ�FOLQLFDO�SUDFWLFH��7KH�PDLQ�
UHDVRQ� IRU� GLVWLQJXLVKLQJ� LQVRPQLD� IRU� LGHQWLI\LQJ�
WKH�DVVRFLDWHG�FRQGLWLRQV�VR�WKDW� WKRVH�DVVRFLDWHG�
FRQGLWLRQV�FDQ�EH�WUHDWHG�HDVLO\� 
 
$QRWKHU�VOHHS�SDWWHUQ� LV�SDUDVRPQLD��3DUDVRPQLDV�
DUH� D� JURXS� RI� VOHHS� GLVRUGHUV� FKDUDFWHUL]HG� E\�
DEQRUPDO�� XQSOHDVDQW�PRWRU� YHUEDO� RU� EHKDYLRXUDO�
HYHQWV� WKDW� RFFXU� GXULQJ� VOHHS� RU� ZDNH� WR� VOHHS�
WUDQVLWLRQV�>�@��3DUDVRPQLDV�FDQ�RFFXU�GXULQJ�QRQ-
UDSLG� H\H� PRYHPHQW� �15(0�� DQG� UDSLG� H\H���
PRYHPHQW� �5(0�� VWDJHV� RI� VOHHS� DQG� DUH� PRUH�
FRPPRQO\� VHHQ� LQ� FKLOGUHQ� WKDQ� LQ� WKH� DGXOW������
SRSXODWLRQ�� 3DUDVRPQLDV� DUH� D� JURXS� RI� VOHHS������
GLVRUGHUV� WKDW� DUH� FKDUDFWHUL]HG� E\� DEQRUPDO�����
XQSOHDVDQW�PRWRU��YHUEDO�RU�EHKDYLRXUDO�HYHQWV�WKDW�
RFFXU� GXULQJ� VOHHS� RU� ZDNH� WR� VOHHS� WUDQVLWLRQV��
3DUDVRPQLDV� FDQ� EH� JURXSHG� E\� WKH� W\SH� RI�������
EHKDYLRXUV�VHHQ�RU�EDVHG�RQ�WKH�VOHHS�VWDJH�IURP�
ZKLFK�WKH\�RFFXU��7KH�PRVW�FRPPRQ�QRQ-UDSLG�H\H�
PRYHPHQW� SDUDVRPQLDV� LQFOXGH� VRPQDPEXOLVP��
FRQIHVVLRQDO�DURXVDOV��DQG�QLJKW�WHUURUV��5DSLG�H\H�
PRYHPHQW� SDUDVRPQLDV�� SDUWLFXODUO\� UDSLG� H\H�
PRYHPHQW� VOHHS� EHKDYLRXUV� GLVRUGHU�� KDYH� EHHQ�
VWXGLHG� PRUH� H[WHQVLYHO\� >�@�� 8VXDOO\�� WKH� SDWLHQW�
ZLWK� UDSLG� H\H�PRYHPHQW� EHKDYLRXUV� GLVRUGHU� ZLOO�
SUHVHQW�ZLWK�DEQRUPDO�EHKDYLRXUV�GXULQJ�UDSLG�H\H�
PRYHPHQW� VOHHS�� ,Q� FRQFOXVLRQ�� LW� LV� FUXFLDO� WR������
XQGHUVWDQG� WKH� FKDUDFWHULVWLFV� RI� YDULRXV�������������
SDUDVRPQLDV� DQG� WKHLU� DVVRFLDWLRQ� ZLWK� PHGLFDO�
DQG� VOHHS-UHODWHG� GLVRUGHUV�� 3DUDVRPQLDV� DUH���
GLVWUHVVIXO� DQG� FDQ� GLVUXSW� WKH� OLIHVW\OH� RI� WKH�����
SDWLHQWV�DQG�RWKHUV��,W�LV�DOVR�FUXFLDO�WR�UHDVVXUH�WKH�
SDWLHQWV�DQG�GLVFXVV�LQ�GHWDLO�WKHLU�VOHHS�KLVWRU\�DQG�
IROORZ� WKH� SRVVLEOH� GLDJQRVWLF� DSSURDFK� IRU� D����
FRPSOHWH�HYDOXDWLRQ͘ 
 
7KH�UHODWLRQVKLS�RI�OHDUQLQJ�SURFHVV�DQG�VOHHS 
6OHHS� KHOSV� OHDUQLQJ� DQG� PHPRU\� LQ� WZR� GLVWLQFW�
ZD\V�� )LUVW�� D� VOHHS-GHSULYHG� SHUVRQ� FDQQRW� IRFXV�
RSWLPDOO\� DQG� WKHUHIRUH� FDQQRW� OHDUQ� HIILFLHQWO\��
6HFRQG��VOHHS� LWVHOI�KDV�D�UROH� LQ�WKH�FRQVROLGDWLRQ�
RI� PHPRU\�� ZKLFK� LV� HVVHQWLDO� IRU� OHDUQLQJ� QHZ���
LQIRUPDWLRQ�� $OWKRXJK� WKH� H[DFW�PHFKDQLVP� LV� QRW�
NQRZQ��OHDUQLQJ�DQG�PHPRU\�DUH�RIWHQ�GHVFULEHG�LQ�
WHUPV� RI� WKUHH� IXQFWLRQV�� $FTXLVLWLRQ� UHIHUV� WR� WKH�
LQWURGXFWLRQ� RI� QHZ� LQIRUPDWLRQ� LQWR� WKH� EUDLQ�����
&RQVROLGDWLRQ�UHSUHVHQWV�WKH�SURFHVVHV�E\�ZKLFK�D�
PHPRU\�EHFRPHV�VWDEOH��5HFDOO�UHIHUV�WR�WKH�DELOLW\�
WR� DFFHVV� WKH� LQIRUPDWLRQ� �ZKHWKHU� FRQVFLRXVO\� RU�
XQFRQVFLRXVO\��DIWHU�LW�KDV�EHHQ�VWRUHG� 
 
(OOHQERJHQ�-0��3D\QH�-'�DQG�6WLFNJROG�5���������
VWXG\� WKH� UROH� RI� VOHHS� LQ� OHDUQLQJ� DQG� PHPRU\��
IRUPDWLRQ� LQ� WZR�ZD\V��7KH� ILUVW�DSSURDFK� ORRNV�DW�
WKH�GLIIHUHQW�VWDJHV�RI�VOHHS� �DQG�FKDQJHV� LQ� WKHLU�
GXUDWLRQ�� LQ� UHVSRQVH� WR� OHDUQLQJ� D� YDULHW\� RI� QHZ�
WDVNV�� 7KH� VHFRQG� DSSURDFK� H[DPLQHV� KRZ� VOHHS�

GHSULYDWLRQ� DIIHFWV� OHDUQLQJ�� 6OHHS� GHSULYDWLRQ� FDQ�
EH� WRWDO� �QR� VOHHS� DOORZHG��� SDUWLDO� �HLWKHU� HDUO\� RU�
ODWH�VOHHS�LV�GHSULYHG���RU�VHOHFWLYH��VSHFLILF�VWDJHV�
RI�VOHHS�DUH�GHSULYHG��>�@� 
 
7KH�HDUOLHVW�VOHHS�DQG�PHPRU\�UHVHDUFK�IRFXVHG�RQ�
GHFODUDWLYH�PHPRU\��ZKLFK�LV�WKH�NQRZOHGJH�RI�IDFW-
EDVHG�LQIRUPDWLRQ��RU�³ZKDW´�ZH�NQRZ��)RU�H[DPSOH��
WKH�FDSLWDO�RI�)UDQFH��RU�ZKDW�\RX�KDG�IRU�GLQQHU�ODVW�
QLJKW��,Q�RQH�UHVHDUFK�VWXG\��LQGLYLGXDOV�HQJDJHG�LQ�
DQ� LQWHQVLYH� ODQJXDJH� FRXUVH� ZHUH� REVHUYHG� WR�
KDYH� DQ� LQFUHDVH� LQ� UDSLG� H\H�PRYHPHQW� VOHHS� RU�
5(0� VOHHS�� 7KLV� LV� D� VWDJH� RI� VOHHS� LQ� ZKLFK��
GUHDPLQJ�RFFXUV�PRVW�IUHTXHQWO\��6FLHQWLVWV�K\SRWK�
HVL]HG� WKDW�5(0� VOHHS� SOD\HG� DQ� HVVHQWLDO� UROH� LQ�
WKH� DFTXLVLWLRQ� RI� OHDUQHG�PDWHULDO�� )XUWKHU� VWXGLHV�
KDYH� VXJJHVWHG� WKDW� 5(0� VOHHS� VHHPV� WR� EH�����
LQYROYHG� LQ� GHFODUDWLYH� PHPRU\� SURFHVVHV� LI� WKH�
LQIRUPDWLRQ�LV�FRPSOH[�DQG�HPRWLRQDOO\�FKDUJHG��EXW�
SUREDEO\� QRW� LI� WKH� LQIRUPDWLRQ� LV� VLPSOH� DQG������
HPRWLRQDOO\�QHXWUDO� 
 
7KLV�VWXG\�KDV�DOVR�IRFXVHG�RQ�VOHHS�DQG�LWV�UROH�LQ�
SURFHGXUDO�PHPRU\�ZKLFK� LV�UHPHPEHULQJ�³KRZ´� WR�
GR� VRPHWKLQJ�� )RU� H[DPSOH�� ULGLQJ� D� ELF\FOH� RU��
SOD\LQJ� WKH� SLDQR�� 5(0� VOHHS� VHHPV� WR� SOD\� D����
FULWLFDO� UROH� LQ� WKH� FRQVROLGDWLRQ� RI� SURFHGXUDO�
PHPRU\�� 2WKHU� DVSHFWV� RI� VOHHS� DOVR� SOD\� D� UROH��
PRWRU� OHDUQLQJ�VHHPV� WR�GHSHQG�RQ� WKH�DPRXQW�RI�
OLJKWHU�VWDJHV�RI�VOHHS��ZKLOH�FHUWDLQ�W\SHV�RI�YLVXDO�
OHDUQLQJ�VHHP�WR�GHSHQG�RQ�WKH�DPRXQW�DQG�WLPLQJ�
RI� ERWK� GHHS�� VORZ-ZDYH� VOHHS� �6:6�� DQG� 5(0�
VOHHS� 
 
7KLV�VWXG\�DOVR�IRFXVHV�RQ�WKH�LPSDFW�WKDW�D�ODFN�RI�
DGHTXDWH�VOHHS�KDV�RQ�OHDUQLQJ�DQG�PHPRU\��:KHQ�
ZH� DUH� VOHHS� GHSULYHG�� RXU� IRFXV�� DWWHQWLRQ�� DQG�
YLJLODQFH� GULIW�� PDNLQJ� LW� PRUH� GLIILFXOW� WR� UHFHLYH��
LQIRUPDWLRQ��:LWKRXW�DGHTXDWH�VOHHS�DQG�UHVW��RYHU-
ZRUNHG� QHXURQV� FDQ� QR� ORQJHU� IXQFWLRQ� WR� FRRUGL�
QDWH�LQIRUPDWLRQ�SURSHUO\��DQG�ZH�ORVH�RXU�DELOLW\�WR�
DFFHVV�SUHYLRXVO\�OHDUQHG�LQIRUPDWLRQ��%HVLGHV��RXU�
LQWHUSUHWDWLRQ� RI� HYHQWV� PD\� EH� DIIHFWHG��:H� ORVH�
RXU�DELOLW\�WR�PDNH�VRXQG�GHFLVLRQV�EHFDXVH�ZH�FDQ�
QR� ORQJHU� DFFXUDWHO\� DVVHVV� WKH� VLWXDWLRQ�� SODQ���
DFFRUGLQJO\��DQG�FKRRVH�WKH�FRUUHFW�EHKDYLRXU� 
� 
 
0(7+2'2/2*< 
 
6WXG\�GHVLJQ 
7KLV�VWXG\�LV�D�GHVFULSWLYH�DQG�TXDOLWDWLYH�VWXG\�WR� 
D�� 7KH� JHQHUDO� HIIHFW� RI� VOHHS� GHSULYDWLRQ� DPRQJ�

PHGLFDO�VWXGHQWV� 
E��7KH�PDLQ�VOHHS�FRPSODLQV�DPRQJ�PHGLFDO�����VWX�

GHQWV� 
F�� 7KH� IDFWRU� RI� VOHHS� GHSULYDWLRQ� DPRQJ� PHGLFDO�

VWXGHQWV�� )RU� H[DPSOH�� XS� ODWH� VWXG\LQJ�� H[WUD�
FXUULFXODU� DFWLYLWLHV�� YLGHR� JDPH� DGGLFWLRQ�� DQG�
PRUH� 

G�� 7KH� HIIHFW� RI� VOHHS� GHSULYDWLRQ� DPRQJ� PHGLFDO�
VWXGHQWV�� )RU� H[DPSOH�� ZHDN� LPPXQH� V\VWHP��
VKRUW-WHUP� PHPRU\�� XQVWDEOH� HPRWLRQ�� DQG�
PRUH� 

 
6DPSOH 
6DPSOH� SRSXODWLRQ� ZHUH� PHGLFDO� VWXGHQWV� IURP��
XQLYHUVLWLHV� LQFOXGLQJ� 8QL6+$06�� 8QL6=$�� 80��



�� 

 

830��8.0��8L70�DQG�PRUH� 
 
6WXG\�SHULRG 
5HVHDUFK� ZDV� GRQH� LQ� D� PRQWK�� LQFOXGLQJ� GLVFXV�
VLRQ�RQ�KRZ�WKH�UHVHDUFK�ZLOO�EH�FRQGXFWHG��PHGLFDO�
VWXGHQWV� RQ� DQVZHULQJ� TXHVWLRQV�� GDWD� FROOHFWLRQ�
IURP�TXHVWLRQQDLUHV��JHWWLQJ� UHVXOW� IURP�6366��DQG�
UHSRUW�ZULWLQJ� 
 
5HVHDUFK�WRROV�DQG�PDWHULDOV 
4XHVWLRQQDLUH� 
&RQVLVW� RI� �� GLIIHUHQW� VHFWLRQ�� 6HFWLRQ� $�� 'HPR�
JUDSKLF�GHWDLO��6HFWLRQ�%��6OHHS�SDWWHUQ��6HFWLRQ�&��
6OHHS�%HKDYLRXU��6HFWLRQ�'��(IIHFWV�RI�6OHHS�'HSUL�
YDWLRQ� 
 
'DWD�FROOHFWLRQ 
4XHVWLRQQDLUH�WKURXJK�*RRJOH�)RUP��/LQN�RI�*RRJOH�
)RUP�ZDV�VHQW�WKURXJK�:KDWV$SS��,Q�GDWD�DQDO\VLV��
$SSOLHG� &KL-6TXDUH�PRGHO� DQG� 3HDUVRQ¶V� &RUUHOD�
WLRQ� WR� GHWHUPLQH� WKH� DVVRFLDWLRQ�� $OO� VWDWLVWLFDO��
DQDO\VHV� ZHUH� FRQGXFWHG� E\� XVLQJ� WKH� 6WDWLVWLFDO�
3DFNDJH�IRU�6RFLDO�6FLHQFH��6366��YHUVLRQ���� 
 
 
5(68/76 
 
$� WRWDO� RI� ���� PHGLFDO� VWXGHQWV� ������� PDOH� DQG�
������ IHPDOH�� ZHUH� UHFUXLWHG� LQ� WKH� VWXG\�� 7KH����

GHPRJUDSKLF�GDWD� LV� WDEXODWHG� LQ�7DEOH����7KH�DJH�
UDQJHG�IURP����WR����\HDUV�ROG�ZLWK�WKH�PDMRULW\�RI�
WKH�SDUWLFLSDQWV�EHLQJ����\HDUV�ROG����������0RVW�RI�
WKH�SDUWLFLSDQWV�ZHUH�VLQJOH���������DV�FRPSDUHG�WR�
WKH� PDUULHG� SDUWLFLSDQWV� �������� 3DUWLFLSDQWV� ZHUH�
YDULHG� IURP� SULYDWH� DQG� SXEOLF� XQLYHUVLWLHV� LQ�������
0DOD\VLD�� 7KH� UHVXOWV� FRYHULQJ� VHFWLRQ� %-'� ZDV�
VKRZQ�LQ�7DEOH������	��� 
 
)RU� GHVFULSWLYH� DQDO\VLV�� WKHUH� LV� QR� UHODWLRQVKLS�
EHWZHHQ�VOHHS�GHSULYDWLRQ�ZKHQ�FRPLQJ� WR� FROOHJH�
DQG�DYHUDJH�KRXUV�RI�VOHHS��%XW�WKHUH�LV�D�UHODWLRQ�
VKLS� DQG� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� VOHHS-
GHSULYHG� ZKHQ� FRPLQJ� WR� FROOHJH� DQG� DFDGHPLF�
SHUIRUPDQFH� KLQGHUHG�� DQG� VWUHVV� LQWHUIHUHV� DELOLW\�
WR�IDOO�DVOHHS�� 
 
1R� DVVRFLDWLRQ� ZDV� IRXQG� EHWZHHQ� JHQGHU� DQG�
VOHHS�GHSULYDWLRQ�ZKHQ�FRPLQJ�WR�FROOHJH� 
 
5HVXOWV� RI� WKH� 3HDUVRQ� FRUUHODWLRQ� LQGLFDWHG� WKDW�
WKHUH�ZDV�D�VLJQLILFDQW�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�
WKH� UHVXOWV� VFRUHG� RQ� WKH� $FDGHPLF� SHUIRUPDQFH�
KLQGHUHG�DQG�6WUHVV� LQWHUIHUHV�DELOLW\� WR� IDOO�DVOHHS��
5HVXOWV� RI� WKH� 3HDUVRQ� FRUUHODWLRQ� LQGLFDWHG� WKDW�
WKHUH� ZDV� D� VLJQLILFDQW� ZHDN� QHJDWLYH� FRUUHODWLRQ�
EHWZHHQ� WKH� UHVXOWV� VFRUHG� RQ� WKH� VOHHS-GHSULYHG�
ZKHQ�FRPLQJ�WR�FROOHJH�DQG�6WUHVV�LQWHUIHUHV�DELOLW\�
WR�IDOO�DVOHHS� 

'HPRJUDSKLF�GHWDLO )UHTXHQF\ 3HUFHQWDJHV���� 

*HQGHU 
0DOH 
)HPDOH 
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7DEOH����'HPRJUDSKLF�GDWD�RI�SDUWLFLSDQWV��Q ����� 
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&KDUDFWHULVWLFV )UHTXHQF\ 3HUFHQWDJH���� 

6/((3�'(35,9('�:+(1�&20,1*�72�&2/�
/(*( 

    

<HV ��� ���� 
1R �� ���� 

6/((3�1(('('�72�)81&7,21�:(//�,1�7+(�
1(;7�'$<��+2856� 

    

����KRXUV � ��� 

��-���KRXUV �� ���� 

��-���KRXUV �� ���� 

!���KRXUV � ��� 

+$5'�72�67$<�$:$.(�$1'�72�)2&86('�,1�
&/$66 

    

<HV ��� ���� 

1R �� ���� 

$9(5$*(�+2856�2)�6/((3��+2856�     

����KRXUV �� ��� 

��-���KRXUV ��� ���� 

������-���KRXUV �� ���� 

!���KRXUV � ��� 

/(66�(1(5*<�$1'�027,9$7,21     

<HV �� ���� 

1R � ��� 

6RPHWLPHV�GHSHQGV ��� ���� 

1(*$7,9(�022'6�$1'�%(+$9,25$/�
&+$1*(6 

    

<HV ��� ���� 

1R �� ���� 

',6&866,21 
 

,Q�WKLV�VWXG\��DERXW������������RI�PHGLFDO�VWXGHQWV�
GLG� QRW� H[SHULHQFH� LQVRPQLD� ZKLOH� RWKHUV�� DERXW�
�����������VWXGHQWV�KDYH�GLIILFXOW\�VOHHSLQJ�GXH�WR�
PLQG� GLVWXUEDQFH�ZKHQ� WU\LQJ� WR� VOHHS�� 7KLV� UHVXOW�
ZDV� VXSSRUWHG� E\� D� VWXG\� PHQWLRQHG� WKDW� XS� WR�
����RI�VWXGHQWV�VXIIHU�IURP�SRRU�VOHHS�TXDOLW\�DQG�
����� DUH� KDYLQJ� LQVRPQLD� >�@�� 7KH� KRXUV� RI��������
VWXGHQWV� VOHHS� DOVR� OHDG� WR� WKH� TXDOLW\� WR� IXQFWLRQ�
ZHOO� RQ� WKH� QH[W� GD\�� EDVHG� RQ� WKH� UHVXOW� RI� WKLV�
VWXG\�� ������ ����� VWXGHQWV� QHHG� �� WR� �� KRXUV� RI�
VOHHS� WR� IXQFWLRQ� ZHOO� DQG� VXIIHUHG� IURP� PRUQLQJ�
WLUHGQHVV�DQG�RQO\������RI�VWXGHQWV�QHHG�OHVV�WKDQ�
�� KRXUV�� ,Q� DQRWKHU� VWXG\�� ���� RI� DOO� VWXGHQWV�����
VXIIHUHG� IURP� PRUQLQJ� WLUHGQHVV� DIWHU� KDYLQJ�
HQRXJK�VOHHSLQJ�KRXUV�>�@�� 

7KLV� VWXG\� IRXQG� D� VLJQLILFDQW� GLVFUHSDQF\��������
EHWZHHQ� VOHHS� GHSULYDWLRQ� DQG� WKH� HIIHFWV� RQ���
KXPDQ� IXQFWLRQLQJ� DPRQJ� PHGLFDO� VWXGHQWV� LQ�
WHUPV� RI� DOHUWQHVV� DQG� DFDGHPLF� SHUIRUPDQFH��
7KH� VOHHSLQJ� KRXUV� QHHGHG� IRU� D� VWXGHQW� WR����
IXQFWLRQ�ZHOO�DOVR� LQWHUIHUH�ZLWK� WKH�VWXGHQW�DELOLW\�
WR� VOHHS� WKURXJK� WKH� QLJKW�� 2YHUDOO�� WKH� UHVXOW� LQ�
WKLV�UHVHDUFK�KLJKOLJKWV�PRUH�RQ�WKH�HIIHFW�RI�VOHHS�
GHSULYDWLRQ�� 
 
6OHHS� GLVWXUEDQFHV� LQ� XQGHUJUDGXDWH� PHGLFDO�
VWXGHQWV�DUH�RI�SDUWLFXODU� LQWHUHVW�EHFDXVH�RI�WKH�
NQRZQ� UHODWLRQVKLS� EHWZHHQ� VOHHS� DQG� PHQWDO�
KHDOWK� DQG� WKH� FRQFHUQ� WKDW� WKH� DFDGHPLF�������
GHPDQGV� RI� PHGLFDO� WUDLQLQJ� FDQ� FDXVH� VLJQLIL�
FDQW�VWUHVV�>�@��$Q\�DGGLWLRQDO�XQGLDJQRVHG�VOHHS�
SUREOHP� FDQ� SUHVXPDEO\� H[DFHUEDWH� PHQWDO�

7DEOH����6OHHS�SDWWHUQ�DQDO\VLV� 
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&KDUDFWHULVWLF )UHTXHQF\ 3HUFHQW���� 

0DLQ�6OHHS�&RPSODLQWV     

7URXEOH�IDOOLQJ�DVOHHS �� ���� 

7URXEOH�UHPDLQLQJ�VOHHS �� ���� 

([FHVVLYH�VOHHSLQHVV�GXULQJ�WKH�GD\ �� ���� 

6QRULQJ � ��� 

8QZDQWHG�EHKDYLRXUV�GXULQJ�VOHHS �� ���� 

%UHDWKLQJ     

,�KDYH�EHHQ�WROG�WKDW�,�VQRUH�ORXGO\ �� ��� 

,�VZHDW�D�JUHDW�GHDO�DW�QLJKW � ��� 

,�VOHHS�LQ�QRUPDO�EUHDWKLQJ ��� ���� 

,�KDYH�EHHQ�WROG�WKDW�,�VWRS�EUHDWKLQJ�ZKLOH�
DVOHHS" 

� ��� 

,�KDYH�EHHQ�WROG�WKDW�,�VQRUH�RQO\�ZKHQ�
VOHHSLQJ�RQ�P\�EDFN 

� ��� 

,�DZDNHQ�DW�QLJKW�FKRNLQJ�RU�JDVSLQJ�IRU�DLU � ��� 

,�KDYH�WURXEOH�EUHDWKLQJ�ZKHQ�IODW�RQ�P\�
EDFN 

� ��� 

,�KDYH�WURXEOH�EUHDWKLQJ�ZLWK�P\�QRVH � ��� 

,�KDYH�PRUQLQJ�KHDGDFKHV �� ��� 

3DUDVRPQLDV     

,�DFW�RQ�P\�GUHDPV�ZKLOH�DVOHHS �� ��� 

,�KDYH�IUHTXHQW�QLJKWPDUHV �� ���� 

,�WDON�LQ�P\�VOHHS �� ���� 

,�KDYH�VOHHS�ZDONHG�DV�DQ�DGXOW � ��� 

,�GLG�QRW�H[SHULHQFH�SDUDVRPLDV�DW�DOO ��� ���� 

,QVRPQLD     

,�KDYH�WURXEOH�IDOOLQJ�DVOHHS �� ��� 

7KRXJKWV�VWDUW�UDFLQJ�WKURXJK�P\�PLQG�
ZKHQ�,�WU\�WR�IDOO�DVOHHS 

�� ���� 

,�KDYH�WURXEOH�UHPDLQLQJ�DVOHHS � ��� 

,�DZDNHQ�IUHTXHQWO\�GXULQJ�WKH�QLJKW �� ��� 

,�KDYH�GLIILFXOW\�UHWXUQLQJ�WR�VOHHS�LI�,�DZDN�
HQ�GXULQJ�WKH�QLJKW 

� ��� 

,�GLG�QRW�H[SHULHQFH�LQVRPQLD �� ���� 

7DEOH����6OHHS�%HKDYLRXU�$QDO\VLV� 
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&KDUDFWHULVWLF )UHTXHQF\ 3HUFHQW 

$&$'(0,&�3(5)250$1&(�+,1'(5('     

<HV �� ���� 

1R �� ���� 

6RPHWLPHV�GHSHQGV ��� ���� 

27+(5�)$&7256�'(0,1,6+�48$/,7<�$1'�
48$17,7<�2)�6/((3 

    

1RW�WLUHG�DW�QLJKW��D��QLJKW�RZO� �� ��� 

8S�ODWH�VWXG\LQJ���GRLQJ�KRPHZRUN �� ���� 

2XW�ZLWK�IULHQGV���VRFLDOL]LQJ �� ��� 

,QYROYHPHQW�LQ�H[WUD-FXUULFXODU�DFWLYLWLHV��FOXEV�
ZRUN�VRURULW\�WHDP�VSRUWV�HWF�� 

�� ��� 

8QFRPIRUWDEOH�VOHHSLQJ�HQYLURQPHQW �� ���� 

8VDJH�RI�HOHFWURQLF�GHYLFHV�EHIRUH�VOHHS��PRELOH�
SKRQHV�ODSWRSV�PS��HWF�� 

�� ���� 

0HGLFDO�FRQGLWLRQV��GHSUHVVLRQ�VOHHS�DSQRHD� � ��� 

9LGHR�JDPH�DGGLFWLRQ � ��� 

,�GRQ
W�IHHO�WKDW�P\�VOHHS�TXDOLW\�TXDQWLW\�LV�GLPLQ�
LVKHG 

�� ��� 

675(66�,17(5)(5(6�$%,/,7<�72�)$//�
$6/((3 

    

1RW�RIWHQ����-���GD\V�D�ZHHN� ��� ���� 

6RPHZKDW�RIWHQ����-���GD\V�D�ZHHN� �� ���� 

2IWHQ����-���GD\V�D�ZHHN� �� ���� 

9HU\�RIWHQ��DW�OHDVW���GD\V�D�ZHHNͿ � ��� 

VWUHVV� LQ� WKHVH� VWXGHQWV� ZLWK� SRWHQWLDO� ORQJ-WHUP��
FRQVHTXHQFHV� IRU� ERWK� LQGLYLGXDO
V� KHDOWK� DQG� WKH�
RYHUDOO�SHUIRUPDQFH�RI�WKH�KHDOWK�FDUH�V\VWHP��6OHHS�
GLVWXUEDQFH� FRXOG� EH� HLWKHU� D� FDXVH�� V\PSWRP� RU�
FRPRUELGLW\�ZLWK�VWUHVV�RU�ZLWK�D�SV\FKLDWULF�GLVRUGHU�
>�@�� 6WUHVV�PD\� FDXVH�PDQ\� VOHHS� GLIILFXOWLHV�� VXFK�
DV� UHVWOHVV� VOHHS��PLG-VOHHS�DZDNHQLQJ�DQG�ZDNLQJ�
XS� WRR� HDUO\�� 0HGLFDO� VWXGHQWV� DUH� VXEMHFW� WR� KLJK�
OHYHOV� RI� VWUHVV� DQG� ZRUN� KDUG� WR� LQFUHDVH� DQG���
PDLQWDLQ� WKHLU� JUDGH� SRLQW� DYHUDJH� �*3$�� DW� WKH���
H[SHQVH�RI�VOHHS�>��@� 
 
7KLV� VWXG\� DOVR� IRXQG� WKDW� DQRWKHU� IDFWRU� WKDW���������
GLPLQLVKHV� WKH� TXDOLW\� DQG� TXDQWLW\� RI� VOHHS� LV� WKH��
XVDJH�RI� HOHFWURQLF�GHYLFHV�EHIRUH� VOHHS�ZLWK� ������
DERXW����PHGLFDO�VWXGHQWV��$�VWXG\�LQ�$PHULFD�IRXQG�
WKDW�����SHUVRQ�EULQJ�FHOO�SKRQHV�LQWR�WKHLU�EHGURRP�
DQG�XVH� WKHP�ZKHQ� WU\LQJ� WR�VOHHS�DQG�����SHUVRQ�
OHDYH� WKHLU� SKRQHV� EHIRUH� VOHHS� >��@�� %DVHG� RQ������
UHVHDUFK�GRQH�RQ�PHGLFDO�VWXGHQWV��������RI� WKH����

VWXGHQWV�DWWHQGLQJ�WKH�VDPH�VFKRRO�VFKHGXOH�KDG�D�
SRRU�VOHHS�TXDOLW\�DFFRUGLQJ�WR�WKH�3LWWVEXUJK�6OHHS�
4XDOLW\� ,QGH[� �364,�� WKURXJK� WKH� TXHVWLRQQDLUH�
>��@�� $� FRUUHODWLRQ� EHWZHHQ� VOHHS� RQVHW�� VOHHS����
LUUHJXODULW\� DQG� VOHHS� OHQJWK� FDQ� EH� LGHQWLILHG�����
WRJHWKHU� ZLWK� DFDGHPLF� SHUIRUPDQFH�� 'HVSLWH���
VWD\LQJ� XS� IRU� DFDGHPLF� SXUSRVHV�� LW� GLVUXSWV� WKH�
TXDOLW\�RI�VOHHS-ZDNH�F\FOH�ZKHUH� LW� GRHV�QRW�RQO\�
LQFUHDVH� IDWLJXH� DQG� VOHHSLQHVV� EXW� DOVR� ZRUVHQV�
FRJQLWLYH� SHUIRUPDQFH�� 7KLV� VWXG\� LV� VXSSRUWHG� E\�
UHFHQW�UHVHDUFK�SURYLQJ�WKDW�SRRU�TXDOLW\�RI�VOHHS�LV�
GXH� WR� VWXGHQWV� DIUDLG� RI� PLVVLQJ� RXW� KHQFH� WKH\�
DUH� UHSRUWHG� WR� DVVHVV� WHFKQRORJ\� XVH� EHIRUH�
VOHHS�� WHFKQRORJ\� XVH� GXULQJ� VOHHS� DQG� VRFLDO����
PHGLD� XVH� IRU� ERWK� DFDGHPLF� DQG� QRQ-DFDGHPLF�
SXUSRVHV� >��@�� 6WXGHQWV� QHHG� WR� KDYH� D� QRUPDO�
VOHHS�F\FOH�DQG�WKLV�DFW�FDQ�EH�GRQH�E\�UHVHDUFK�
HUV�RU�KLJKHU�DXWKRULW\�WR�WHDFK�WKH�VWXGHQWV�KRZ�WR�
HIIHFWLYHO\� PDQDJH� VOHHS� FDQ� LPSURYH� WKHLU� ZHOO-
EHLQJ� 

7DEOH����(IIHFW�RI�VOHHS�GHSULYDWLRQ� 



�� 

 

6OHHS�GHSULYDWLRQ�ZLOO�OHDG�WR�D�ZHDN�LPPXQH�V\VWHP�
E\� PRGLILHV� YDULRXV� FRPSRQHQWV� RI� WKH� LPPXQH����
V\VWHP� >��@��2QH� RI� WKHP� LV� D� GHFUHDVH� LQ� F\WRNLQH�
OHYHOV�� ,Q� D� QRUPDO� QLJKW-WLPH� VOHHSLQJ� KDELW�� WKHUH�
ZLOO� EH� DQ� LQFUHDVH� RI� F\WRNLQHV� DQG�PHODWRQLQ� DQG�
GHFUHDVH�RI�FRUWLVRO��&\WRNLQHV�DIIHFW�WKH�JURZWK�RI�DOO�
EORRG� FHOOV� DQG� RWKHU� FHOOV� WKDW� KHOS� WKH� ERG\
V������
LPPXQH�DQG�LQIODPPDWLRQ�UHVSRQVHV��7KH\�DOVR�KHOS�
WR� ERRVW� DQWL-FDQFHU� DFWLYLW\� E\� VHQGLQJ� VLJQDOV� WKDW�
FDQ� KHOS�PDNH� DEQRUPDO� FHOOV� GLH� DQG� QRUPDO� FHOOV�
OLYH�ORQJHU� 
 
6OHHS� GHSULYDWLRQ� KDV� D� JUHDW� LPSDFW� RQ� WKH� FDUGLR�
YDVFXODU�V\VWHP��7KH�VOHHS�GXUDWLRQ� LV�DQ�LQGHSHQG�
HQW�SUHGLFWRU�IRU�PRUELGLW\�DQG�PRUWDOLW\�RI�WKH�FDUGLR�
YDVFXODU� GLVHDVH� >��@�� &DUGLRYDVFXODU� GLVHDVH� LV� D�
QRQ-FRPPXQLFDEOH� GLVHDVH� DQG� LV� GHILQHG� DV� D����
FRQGLWLRQ� WKDW� LQYROYHG� QDUURZLQJ� RU� EORFNLQJ� EORRG�
YHVVHOV� ZKLFK� PD\� OHDG� WR� KHDUW� DWWDFN�� DQJLQD� RU�
VWURNH�� $FFRUGLQJ� WR� 'HSDUWPHQW� RI� 6WDWLVWLF� RI������
0DOD\VLD�� FDUGLRYDVFXODU� GLVHDVHV� KDYH� EHHQ� WKH�
OHDGLQJ� FDXVH� RI� GHDWK� LQ�0DOD\VLDQ� VLQFH� WKH� HDUO\�
����V�XQWLO� WRGD\� >��@��$� IHZ�VWXGLHV�VXJJHVWHG� WKDW�
VOHHS�GHSULYDWLRQ�KDV�EHHQ�UHODWHG� WR�D�JUHDW� ULVN�RI�
P\RFDUGLDO� LQIDUFWLRQ�DQG�KHDUW� IDLOXUH�>��-��@��6OHHS�
GHSULYDWLRQ�FDQ�DOVR�LQFUHDVH�WKH�V\PSDWKHWLF�RXWIORZ�
WR�WKH�KHDUW�RU�SHULSKHU\�WKURXJK�LQFUHDVLQJ�FDWHFKRO�
DPLQH� OHYHO�� FRURQDU\� YDVRPRWRU� WRQH�� EORRG� SUHV�
VXUH� DQG� KHDUW� UDWH�� WKXV� DOWHU� WKH� EDODQFH� EHWZHHQ�
GHPDQG�DQG�VXSSO\�RI�R[\JHQ�>��-��@��+HQFH��VRPH�
VWXGLHV� UXOHV� RXW� DV� EORRG� SUHVVXUH� LV� VLJQLILFDQW� WR�
OHDG�WR�K\SHUWHQVLRQ�WKDW�ZLOO�GHGXFH�LQ�KLJK�DIWHUORDG�
SUHVVXUH�� H[DFHUEDWLQJ� FHOO� GHDWK� DQG� LQFUHDVH� WKH�
ULVN�WR�KDYH�FDUGLRYDVFXODU�GLVHDVH�>��-��@� 
 
6OHHS� GHSULYDWLRQ� ZDV� DOVR� IRXQG� WR� EH� DVVRFLDWHG�
ZLWK� PRRG� GHILFLW� HVSHFLDOO\� WKRVH� WKDW� WULJJHU� DQ�
HPRWLRQDO�UHVSRQVH��6OHHS�ZDV�DFWXDOO\�KDV�D�UROH�LQ�
UHJXODWLQJ�HPRWLRQDO�EUDLQ-VWDWHV�>��@��$�VWXG\�IRXQG�
RXW� VOHHS� GHSULYDWLRQ� DVVRFLDWHG� ZLWK� UHGXFHG�����
IXQFWLRQDO� FRQQHFWLYLW\� EHWZHHQ� WKH� DP\JGDOD� DQG�
WKH�PHGLDO� SUHIURQWDO� FRUWH[� �P3)&��� $� VWXG\� IRXQG�
WKDW� UHIOHFWLQJ� VOHHS� GHSULYDWLRQ� FDQ� LQGXFHG���������
GLVUXSWLRQ� RI� WRS-GRZQ� FRQWURO� RI� HPRWLRQ� DV� LW� ZDV�
FODLPHG� WR� UHGXFH� SUHIURQWDO-DP\JGDOD� IXQFWLRQDO�
FRQQHFWLYLW\� >��@�� 6OHHS� GHSULYDWLRQ� FDQ� OHDG� WR�����
VHULRXV�FKDQJHV� LQ�PRRG�VWDWHV�DQG� WKHLU� UHJXODWLRQ�
>��-��@�� 
 
6OHHS� GHSULYDWLRQ� FDQ� DOVR� OHDG� WR� REHVLW\�������������
,QVXIILFLHQW� VOHHS� LV� D� SRVVLEOH� FDXVH� RI�ZHLJKW� JDLQ�
DQG� REHVLW\� DQG� KDYH� EHHQ� UHVHDUFKHG� E\� PDQ\���
VFLHQWLILF� ZRUNV� RI� OLWHUDWXUH� >��@�� 6OHHS� DQG� REHVLW\�
DVVRFLDWLRQ� KDV� SURYHG� WKDW� LQVXIILFLHQW� VOHHS� ZLOO��
LQFUHDVH�WKH�IRRG�LQWDNH�GXULQJ�WKH�QLJKW��,Q�DGGLWLRQ��
VKRUW� VOHHS� GXUDWLRQ�� SRRU� VOHHS� TXDOLW\�� DQG� ODWH��
EHGWLPHV�DUH�DOO�DVVRFLDWHG�ZLWK�H[FHVV� IRRG� LQWDNH��
SRRU� GLHW� TXDOLW\�� DQG� REHVLW\� LQ� WKH� PRGHUQ����������
REHVRJHQLF� HQYLURQPHQW�� 7KRVH� SHRSOH� DOVR� QRW����
SUHIHU� WR� GR� VRPH� H[HUFLVHV� GXULQJ� WKH� GD\� WKDW����
LQFUHDVH� WKH� ULVN� WR� EHFRPH� REHVH�� $� VWXG\� IRXQG�
WKDW� IDWLJXH� DQG� WLUHGQHVV� RI� VOHHS� GHSULYDWLRQ������
SHRSOH�� WKH\� WHQG� WR� FXW� WKHLU� SK\VLFDO� DFWLYLW\� DQG�
LQFUHDVH�VHGHQWDU\�EHKDYLRXU�>��@� 
 
6OHHS� GHSULYDWLRQ� ZLOO� LQFUHDVH� WKH� ULVN� WR� KDYH������
GLDEHWHV��6OHHS�GXUDWLRQ�RI�HLWKHU���KRXUV�RU�OHVV�RU���
KRXUV� RU� PRUH� ZDV� DVVRFLDWHG� ZLWK� LQFUHDVHG������

SUHYDOHQFH� RI� GLDEHWHV� RU� JOXFRVH� LQWROHUDQFH��
FRPSDUHG� ZLWK� �� WR� �� KRXUV� RI� VOHHS� SHU� QLJKW����
DGMXVWHG� DQ\� FRQIRXQGHUV� >��@�� $FFRUGLQJ� WR�������
DQRWKHU� VWXG\�� VOHHS� ORVV� FRQWULEXWHV� WR� WKH��������
GHYHORSPHQW� RI� LQVXOLQ� UHVLVWDQFH� DQG� W\SH� ������
GLDEHWHV� WKURXJK� PXOWLSOH� SDWKZD\V�� LQFOXGLQJ� D�
GHOHWHULRXV� HIIHFW� RQ� JOXFRVH� KRPHRVWDVLV���������
LQFUHDVHG� LQIODPPDWLRQ�� DQG� DGYHUVHO\� DIIHFWLQJ�
DSSHWLWH� UHJXODWLRQ�� OHDGLQJ� WR� LQFUHDVHG� IRRG����
LQWDNH��ZHLJKW�JDLQ��DQG�XOWLPDWHO\�REHVLW\�>��@� 
 
,Q� VXPPDU\�� UHVHDUFK� RQ� WKH� HIIHFW� RI� VOHHS�������
GHSULYDWLRQ� LV� VLJQLILFDQW� EHFDXVH� PDQ\� SHRSOH�
KDYH� GLIIHUHQW� VLGH� HIIHFWV� RI� VOHHSLQJ� GHSULYDWLRQ�
GHSHQGLQJ�RQ�WKHLU�UHDVRQV��7KHUH�KDV�EHHQ�PXFK�
UHVHDUFK� DQG� GLVFXVVLRQ� FRQGXFWHG� RQ� WKHVH���
RSLQLRQV� RI� WKHVH� FRPPXQLW\� WKDW� DUH� VOHHS��������
GHSULYHG�� LQFOXGLQJ� WKHLU� IDFWRUV�� FXOWXUH�� VOHHS���
F\FOH� EHKDYLRXU� UHVXOWLQJ� LQ� FRQIOLFWV� ZLWK� DQ������
LPSDLUHG� OHDUQLQJ�VNLOO��0RVW�RI� WKH�UHVHDUFK�IRXQG�
ZDV�RQ�WKH�PHGLFDO�VWXGHQWV�DQG�WKHLU�FRPSRQHQWV�
LQ�DFDGHPLF�SHUIRUPDQFHV�� 
 
 
&21&/86,21 
 
7KLV�UHVXOWV�VWURQJO\�VXSSRUW�IXUWKHU�LQYHVWLJDWLRQ�RI�
WKH� LPSRUWDQW�DVSHFW�RI�PHGLFDO�VWXGHQWV¶� OLIH�VXFK�
DV�� VOHHS� GHSULYDWLRQ� VLQFH� FRPLQJ� WR� WKH�����������
XQLYHUVLW\�� VOHHS� QHHGHG� WR� IXQFWLRQ� ZHOO�� DYHUDJH�
KRXUV�RI� VOHHS�SHU�QLJKW� DQG�VOHHS� EHKDYLRXU�DQG�
PDLQ� VOHHS� FRPSODLQWV�� 7KHVH� FRXOG� HQFRPSDVV�
WKH� DELOLW\� WR� FRQFHQWUDWH� DV� ZHOO� DV� GLIIHUHQW������
DVSHFWV� LQ� OHDUQLQJ�DQG�QHXURSV\FKRORJLFDO�� ,Q� WKH�
IXWXUH� VWXG\�� LW� LV� GHPDQGHG� WR� LQFOXGH� PRUH������
SDUDPHWHUV�� %LRORJLFDO� PDUNHU� VXFK� DV� FRUWLVRO��
OHYHO� GHWHFWLRQ�FDQ� EH� LPSOHPHQWHG�DV�RQH�RI� WKH�
WRROV� RI� SUHFLVH� LQGLFDWRU� RI� PHDVXUHPHQW� VOHHS�
GHSULYDWLRQ��)XUWKHU� LQYHVWLJDWLRQ�VKRXOG�IRFXV�DQG�
VWXG\� DOVR� WR� RWKHU� VXEJURXSV� WKDW� KDYH� PRUH���
SV\FKRORJLFDO� G\VIXQFWLRQ�� WKH� QDWXUH� RI�������������
G\VIXQFWLRQ� DQG� DVVRFLDWHG� ULVN� DQG� SURWHFWLYH��
IDFWRUV�� 7KH� LPSURYHPHQW� LQ� WKH� VOHHS� YDULDEOHV�
PD\� OHDG� WR� VOHHS� SUREOHPV� VXFK� DV� LQVRPQLD���
SDUDVRPQLD� DQG� EUHDWKLQJ� SUREOHP� GXULQJ� VOHHS�
DQG�D�EHWWHU�OLIH�TXDOLW\��ZKLFK�VKRXOG�EH�DVVHVVHG�
LQ�IXWXUH�VWXGLHV� 
 
 
5()(5(1&(6 
 
�� <XYDO� 1LU�� 7KRPDV� $QGULOORQ�� $PLW� 0DUPHO�

VKWHLQ�� 1DQWKLD� 6XWKDQD�� &KLDUD� &LUHOOL�� *LXOLR�
7RQRQL�� ,W]KDN� )ULHG������� 6HOHFWLYH� QHXURQDO�
ODSVHV�SUHFHGH�KXPDQ�FRJQLWLYH�ODSVHV�IROORZ�
LQJ�VOHHS�GHSULYDWLRQ��1DWXUH�0HGLFLQH���������
����-����� 

�� .U\VWDO�$'��7KH� HIIHFW� RI� LQVRPQLD�GHILQLWLRQV��
WHUPLQRORJ\�� DQG� FODVVLILFDWLRQV� RQ� FOLQLFDO�
SUDFWLFH�� -� $P� *HULDWU� 6RF�� ����� -XO������
6XSSO��6���-���� GRL�� ��������M�����-
����������������[��30,'����������� 

�� 6LQJK� 6�� .DXU� +�� 6LQJK� 6�� .KDZDMD� ,�� 3DUD�
VRPQLDV�� $� &RPSUHKHQVLYH� 5HYLHZ�� &XUHXV��
����� 'HF� ����������H������ GRL�� ��������
FXUHXV������� 30,'�� ���������� 30&,'��
30&�������� 



�� 

 

�� .��3DYORYD��0���	�/DWUHLOOH��9����������6OHHS�'LV�
RUGHUV�� 7KH� $PHULFDQ� -RXUQDO� RI�0HGLFLQH�� ���
����� ���–����� KWWSV���GRL�RUJ���������
M�DPMPHG������������ 

�� (OOHQERJHQ�-0��3D\QH�-'��6WLFNJROG�5��7KH�UROH�
RI� VOHHS� LQ� GHFODUDWLYH� PHPRU\� FRQVROLGDWLRQ��
SDVVLYH�� SHUPLVVLYH�� DFWLYH� RU� QRQH"�&XUU� 2SLQ�
1HXURELRO�� ����� 'HF����������-���� (SXE� �����
1RY��� 

�� 6FKODUE�� $�� $��� )ULHGULFK�� $��� 	� &OD�HQ�� 0��
�������� 6OHHS� SUREOHPV� LQ� XQLYHUVLW\� VWXGHQWV� -�
DQ� LQWHUYHQWLRQ� 1HXURSV\FKLDWULF� GLVHDVH� DQG�
WUHDWPHQW� ���� ����–������ KWWSV���
GRL�RUJ���������1'7�6������ 

�� %XEROW]�:&�-U��%URZQ�)��6RSHU�%��6OHHS�KDELWV�
DQG� SDWWHUQV� RI� FROOHJH� VWXGHQWV�� D� SUHOLPLQDU\�
VWXG\�� -�$P�&ROO�+HDOWK�� �����1RY����������-���
GRL�� ��������������������������� 30,'��
���������� 

�� $]DG� 0&�� )UDVHU� .�� 5XPDQD� 1�� $EGXOODK� $)��
6KDKDQD�1�� +DQO\� 3-�� 7XULQ� 7&�� �������� 6OHHS�
GLVWXUEDQFHV� DPRQJ�PHGLFDO� VWXGHQWV�� D� JOREDO�
SHUVSHFWLYH��-RXUQDO�RI�&OLQLFDO�6OHHS�����������–
����KWWSV���GRL�RUJ���������MFVP����� 

�� $OPRMDOL��$��,���$OPDONL��6��$���$ORWKPDQ��$��6���HW�
DO�� �������� 7KH� SUHYDOHQFH� DQG� DVVRFLDWLRQ� RI�
VWUHVV� ZLWK� VOHHS� TXDOLW\� DPRQJ� PHGLFDO� VWX�
GHQWV�� -RXUQDO� RI� (SLGHPLRORJ\� DQG� *OREDO�
+HDOWK�� ������ ���-����� KWWSV���GRL�RUJ���������
M�MHJK������������ 

��� $OVDJJDI�� 0�� $���:DOL�� 6�� 2��� 0HUGDG�� 5�� $��� 	�
0HUGDG��/��$����������6OHHS�TXDQWLW\��TXDOLW\��DQG�
LQVRPQLD� V\PSWRPV� RI� PHGLFDO� VWXGHQWV� GXULQJ�
FOLQLFDO� \HDUV��5HODWLRQVKLS�ZLWK� VWUHVV�DQG�DFD�
GHPLF� SHUIRUPDQFH�� 6DXGL� PHGLFDO� MRXUQDO�� ��
����� ���–����� KWWSV���GRL�RUJ����������
VPM������������� 

��� *UDGLVDU�� 0��� :ROIVRQ�� $�� 5��� +DUYH\�� $�� *���
+DOH�� /��� 5RVHQEHUJ�� 5��� 	� &]HLVOHU�� &�� $��
��������7KH�VOHHS�DQG�WHFKQRORJ\�XVH�RI�$PHUL�
FDQV�� ILQGLQJV� IURP� WKH�1DWLRQDO� 6OHHS� )RXQGD�
WLRQ
V������6OHHS�LQ�$PHULFD�SROO� -RXUQDO�RI�FOLQL�
FDO�VOHHS�PHGLFLQH���-&60���RIILFLDO�SXEOLFDWLRQ�RI�
WKH�$PHULFDQ�$FDGHP\�RI�6OHHS�0HGLFLQH� �������
����–������KWWSV���GRL�RUJ���������MFVP����� 

��� $QD� /LJLD� '�� 0HGHLURV�� 'HQLVH� %�)�� 0HQGHV��
3DWUtFLD� )�� /LPD� 	� -RKQ� )�� $UDXMR� �������� 7KH�
5HODWLRQVKLSV� EHWZHHQ� 6OHHS-:DNH� &\FOH� DQG�
$FDGHPLF�3HUIRUPDQFH�LQ�0HGLFDO�6WXGHQWV��%LR�
ORJLFDO� 5K\WKP� 5HVHDUFK�� ������ ���-����� '2,��
��������EUKP��������������� 

��� 5RJHUV��$��DQG�%DUEHU��/���������$GGUHVVLQJ�)R�
02�DQG�WHOHSUHVVXUH�DPRQJ�XQLYHUVLW\�VWXGHQWV��
&RXOG�D� WHFKQRORJ\� LQWHUYHQWLRQ�KHOS�ZLWK�VRFLDO�
PHGLD� XVH� DQG� VOHHS� GLVUXSWLRQ"��&RPSXWHUV� LQ�
+XPDQ�%HKDYLRU������SS����-���� 

��� (OL]DEHWK�*��,EDUUD-&RURQDGR��$QD�0D��3DQWDOH�
yQ-0DUWtQH]�� -DYLHU� 9HOD]TXp]-
0RFWH]XPD�2VFDU� 3URVSpUR-*DUFtD�� 0yQLFD�
0pQGH]-'tD]��0D\UD�3pUH]-7DSLD��/HQLQ�3DYyQ��
-RUJH� 0RUDOHV-0RQWRU�� �7KH� %LGLUHFWLRQDO� 5HOD�
WLRQVKLS� EHWZHHQ� 6OHHS� DQG� ,PPXQLW\� DJDLQVW�
,QIHFWLRQV��� -RXUQDO� RI� ,PPXQRORJ\� 5HVHDUFK��
YRO��������$UWLFOH�,'������������SDJHV������� 

��� &KHQJ�72��(IIHFW�RI�VOHHS�GHSULYDWLRQ�RQ�FDUGLR�
YDVFXODU�KHDOWK��,QW�-�&DUGLRO����������������� 

��� 'HSDUWPHQW� RI� 6WDWLVWLF� RI� 0DOD\VLD��
�����6WDWLVWLF�RQ�FDXVHV�RI�'HDWK�LQ�0DOD\VLD��
KWWSV���ZZZ�GRVP�JRY�P\�Y��LQGH[�SKS"
U FROXPQ�
FWKHPH%\�
&DW	FDW ���	EXOBLG 478�7�G.4�J�0+<[G
�=S0]K(0]G5G]��	PHQXBLG /�SKH8��1:
-Z5:96=NO:G]4�7OK887����$FFHVVHG�RQ���
1RYHPEHU������ 

��� 6LQJK� 5%�� 3HOOD� '�� 1HNL� 16�� HW� DO�� 0HFKD�
QLVPV� RI� DFXWH� P\RFDUGLDO� LQIDUFWLRQ� VWXG\�
�0$0,6��� %LRPHG� 3KDUPDFRWKHU� ������ ���
6XSSO����6���-� 

��� 7RILHOG�$��,QVRPQLD�OLQNHG�WR�LQFUHDVHG�ULVN�RI�
KHDUW�IDLOXUH��(XU�+HDUW�-���������������� 

��� 0XOOLQJWRQ�-0��+DDFN�0��7RWK�0，HW�DO��&DUGL�
RYDVFXODU��LQIODPPDWRU\��DQG�PHWDEROLF�FRQVH�
TXHQFHV� RI� VOHHS� GHSULYDWLRQ�� 3URJ� &DUGLR�
YDVF�'LV��������������-��� 

��� $OPHLGD�)5��3HUU\�-&��)XWXUR-1HWR�+$��HW�DO��
&DUGLRYDVFXODU�IXQFWLRQ�DOWHUDWLRQV�LQGXFHG�E\�
DFXWH� SDUDGR[LFDO� VOHHS� GHSULYDWLRQ� LQ� UDWV��
&OLQ�([S�+\SHUWHQV��������������-�� 

��� &DOYLQ�$'��&DSOHV�60��*HWWLQJ�WR�WKH�KHDUW�RI�
VOHHS�GHSULYDWLRQ��6OHHS��������������-�� 

��� 0R]DIIDUL� 06�� 6FKDIIHU� 6:�� (IIHFW� RI� K\SHU�
WHQVLRQ� DQG� K\SHUWHQVLRQ-JOXFRVH� LQWROHUDQFH�
RQ� P\RFDUGLDO� LVFKHPLF� LQMXU\�� +\SHUWHQVLRQ�
��������������-�� 

��� <RR��6��6���*XMDU��1���+X��3���-ROHV]��)��$���	�
:DONHU�� 0�� 3�� �������� 7KH� KXPDQ� HPRWLRQDO�
EUDLQ� ZLWKRXW� VOHHS--D� SUHIURQWDO� DP\JGDOD�
GLVFRQQHFW��&XUU�%LRO����������5���-���� 

��� )HQJ� 3��� )HQJ� 7��� &KHQ� =��� /HL� ;�� ��������
0HPRU\� FRQVROLGDWLRQ� RI� IHDU� FRQGLWLRQLQJ��
%LVWDEOH� DP\JGDOD� FRQQHFWLYLW\� ZLWK� GRUVDO�
DQWHULRU�FLQJXODWH�DQG�PHGLDO�SUHIURQWDO�FRUWH[��
6RFLDO� &RJQLWLYH� DQG� $IIHFWLYH� 1HXURVFLHQFH��
�����������–�� 

��� +DDFN�� 0��� 	� 0XOOLQJWRQ�� -�� 0�� �������� 6XV�
WDLQHG�VOHHS�UHVWULFWLRQ�UHGXFHV�HPRWLRQDO�DQG�
SK\VLFDO�ZHOO-EHLQJ��3DLQ�������-������-�� 

��� 'UDNH��&��/���5RHKUV��7��$���%XUGXYDOL��(���%R�
QDKRRP��$���5RVHNLQG��0���	�5RWK��7����������
(IIHFWV� RI� UDSLG� YHUVXV� VORZ� DFFXPXODWLRQ� RI�
HLJKW� KRXUV� RI� VOHHS� ORVV�� 3V\FKRSK\VLRORJ\��
����������-���� 

��� 6HOYL�� <��� *XOHF�� 0��� $JDUJXQ�� 0�� <��� 	� %H�
VLURJOX�� /�� �������� 0RRG� FKDQJHV� DIWHU� VOHHS�
GHSULYDWLRQ� LQ� PRUQLQJQHVV–HYHQLQJQHVV�
FKURQRW\SHV� LQ� KHDOWK\� LQGLYLGXDOV�� -RXUQDO� RI�
VOHHS�UHVHDUFK������������-���� 

��� &KDSXW�-3��7UHPEOD\�$��,QVXIILFLHQW�VOHHS�DV�D�
FRQWULEXWRU� WR� ZHLJKW� JDLQ�� DQ� XSGDWH�� &XUU�
2EHV�5HS������������–��� 

��� .OLQJHQEHUJ�/��6M|GLQ�$��+ROPElFN�8��$VWUXS�
$�� &KDSXW� -3�� 6KRUW� VOHHS� GXUDWLRQ� DQG� LWV�
DVVRFLDWLRQ� ZLWK� HQHUJ\� PHWDEROLVP�� 2EHV�
5HY�������������–��� 

��� ,S��0���	�0RNKOHVL��%����������6OHHS�DQG�*OX�
FRVH� ,QWROHUDQFH�'LDEHWHV� 0HOOLWXV�� 6OHHS�
PHGLFLQH� FOLQLFV�� ������ ��–���� KWWSV���
GRL�RUJ���������M�MVPF������������ 

��� .QXWVRQ� .�� 6SLHJHO� .�� 3HQHY� 3�� HW� DO�� 0HWD�
EROLF� FRQVHTXHQFHV� RI� VOHHS� GHSULYDWLRQ��
6OHHS�0HG�5HY��LQ�SUHVV� 
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5HYLHZ�$UWLFOH 

 

(;(5&,6(�$1'�2%(6,7<��$&7,9$7,21�2)�$17,2;,'$7,9(�3$7+:$<�$*$,167�2;,'$7,9(�675(66� 

+D]LUDK�$EGXO�5DG]DN
��/HH�,L�/L��1DELODK�6DLQXGGLQ��5XVPDOL]D�+DP]DK��1DWDVKD�)DUKDQD�=DLQRO�	�2PDU�0LKDW� 

.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
+D]LUDK�$EGXO�5DG]DN 
 
(PDLO�DGGUHVV�� 
KD]LUDKUDG]DN#XQLVKDPV�HGX�P\� 
 

5HFHLYHG�� 
-XQH������ 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
1RYHPEHU����� 

.H\ZRUGV� 

REHVLW\� 
ULVN�IDFWRU� 
R[LGDWLYH�VWUHVV� 
DQWLR[LGDQWV� 
DQWLR[LGDWLYH�SDWKZD\� 

$%675$&7 

2EHVLW\�LV�QRZ�DFNQRZOHGJHG�DV�D�SULPDU\�KHDOWK�EXUGHQ�ZKLFK�LPSDFW�TXDOLW\�RI�OLIH�KHDYLO\�GXH�WR�LWV�

YDULRXV�FRPSOLFDWLRQV�� ,W� LV�D�FKURQLF�GLVHDVH�RI�PXOWLIDFWRULDO�RULJLQ��*URZLQJ�HYLGHQFH�SURSRVHV� WKDW�

RQH�RI� WKH�FULWLFDO� IDFWRUV� OLQNLQJ�REHVLW\�ZLWK� LWV�DVVRFLDWHG�FRPSOLFDWLRQV� LV�R[LGDWLYH�VWUHVV��2EHVLW\�

LQGXFHV� V\VWHPLF� R[LGDWLYH� VWUHVV� ZKLFK� FDXVLQJ� WKH� GLVRUGHUHG� SURGXFWLRQ� RI� DGLSRNLQHV� WKDW����������

FRQWULEXWHV� WR� WKH� PHWDEROLF� V\QGURPH� GHYHORSPHQW�� 7KH\� DUH� PRUH� VHQVLWLYH� WRZDUGV� &-UHDFWLYH����

SURWHLQ� �&53�� DQG� RWKHU� R[LGDWLYH� GDPDJH� ELRPDUNHUV�� ,Q� FRQWUDVW�� WKH� OHYHO� RI� DQWLR[LGDQW� GHIHQFH�

PDUNHUV� LV� ORZHU� EDVHG� RQ� WKH� WRWDO� ERG\� IDW� DV� ZHOO� DV� FHQWUDO� REHVLW\�� 2QH� RI� WKH� DQWLR[LGDQWV� LV�����

JOXWDWKLRQH��*6+���ZKLFK�DFWV�DJDLQVW�IUHH�UDGLFDOV�DQG�UHDFWLYH�R[\JHQ�VSHFLHV��526��LQ�GHWR[LILFDWLRQ�

RI� [HQRELRWLF� FRPSRXQGV��0RUHRYHU�� JOXWDWKLRQH� SHUR[LGDVH� �*3[��� RQH� RI� WKH�PRVW� DEXQGDQW� LQ� LWV�

IDPLO\�LV�WKH�PRVW�HIIHFWXDO�RQH�DJDLQVW�R[LGDQW�VWUHVV�LQ�HU\WKURF\WHV�DQG�KDV�VRPH�HVVHQWLDO�IXQFWLRQV�

LQ�SKDJRF\WLF�FHOOV��%HVLGHV��LW� LV�DOVR�LQ�FKDUJH�RI�WKH�UHPRYDO�RI� LQWUDFHOOXODU�K\GURSHUR[LGHV��7KHUH�

IRUH��WKLV�UHYLHZ�DWWHPSWV�WR�HYLGHQFH��L��WKH�UROH�RI�R[LGDWLYH�VWUHVV�GXH�WR�REHVLW\�DV�ZHOO�DV��LL��DQWLR[L�

GDQWV�DV�WKH�SRWHQWLDO�RSSRVLWLRQ�WR�WKLV�HYHQW�DV�SURPLVLQJ�LQWHUYHQWLRQDO�WKHUDS\�WR�PDQDJH�REHVLW\� 

,1752'8&7,21 
 
2EHVLW\��,QFLGHQFH�DQG�*OREDO�6FHQDULR 
%DVHG� RQ� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� ������
DERXW�����RI�WKH�ZRUOG¶V�DGXOW�SRSXODWLRQ������RI�PHQ�
DQG� ���� RI� ZRPHQ�� ZHUH� REHVH� LQ� ������ 7KH������
ZRUOGZLGH�SUHYDOHQFH�RI�REHVLW\�VLJQLILFDQWO\�LQFUHDVHG�
EHWZHHQ������DQG������� ,Q�������DSSUR[LPDWHO\������
PLOOLRQ�FKLOGUHQ�\RXQJHU�WKDQ���\HDUV�ZHUH�RYHUZHLJKW�
RU� REHVH�� %HIRUHKDQG�� LW� LV� YLHZHG� DV� D� KLJK-LQFRPH�
FRXQWU\�SUREOHP��KRZHYHU��RYHUZHLJKW�DQG�REHVLW\�DUH�
HVFDODWLQJ� LQ� ORZ-� DQG� PLGGOH-LQFRPH� FRXQWULHV�������
SDUWLFXODUO\�LQ�XUEDQ�VHWWLQJV��,Q�$IULFD��VLQFH�������WKH�
QXPEHU� RI� RYHUZHLJKW� FKLOGUHQ� XQGHU� �� KDV� ULVHQ� E\�
DOPRVW� ����� 3UDFWLFDOO\� ���� RI� WKH� FKLOGUHQ� XQGHU� ��
ZKR�ZHUH� RYHUZHLJKW� RU� REHVH� LQ� ����� OLYHG� LQ� $VLD��
0RUH�WKDQ�����PLOOLRQ�FKLOGUHQ�DQG�DGROHVFHQWV�DJHG��
-���ZHUH�RYHUZHLJKW�RU�REHVH�LQ������>�@� 
 
$V� VWDWHG� E\� D� V\VWHPDWLF� DQDO\VLV� RI� JOREDO� GDWD� RQ�
WKH�SUHYDOHQFH�RI�RYHUZHLJKW�DQG�REHVLW\�LQ�DGXOWV�>�@��
WKH�SUHYDOHQFH�RI�REHVLW\�LQ�0DOD\VLD��������LQ�PDOHV��
������ LQ� IHPDOHV�� ZDV� ORZHU� WKDQ� WKDW� UHSRUWHG� LQ�
:HVWHUQ�FRXQWULHV��VXFK�DV�$XVWUDOLD��������LQ�PDOHV��
������ LQ� IHPDOHV�� DQG� WKH� 8QLWHG� 6WDWHV� ������� LQ�
PDOHV�������� LQ� IHPDOHV���1RQHWKHOHVV�� LW�ZDV�DOPRVW�
WKUHH�WR�IRXU�WLPHV�KLJKHU�WKDQ�LQ�RWKHU�$VLDQ�FRXQWULHV��
VXFK�DV�,QGLD�������LQ�PDOHV�������LQ�IHPDOHV���&KLQD�
������ LQ� PDOHV�� ����� LQ� IHPDOHV��� 7DLZDQ� ������ LQ�
PDOHV�� ����� LQ� IHPDOHV�� DQG� -DSDQ� ������ LQ� PDOHV��
�����LQ�IHPDOHV��� 

 
%DVHG� RQ� WKH� VWDWLVWLF� IURP� :RUOG� 3RSXODWLRQ������
5HYLHZ� LQ� ������ 0DOD\VLD� KDV� WKH� KLJKHVW����������
SUHYDOHQFH� RI� REHVLW\� �������� IROORZHG� E\� %UXQHL�
��������� 7KDLODQG� ������ DQG� ,QGRQHVLD� ������� >�@��
$FFRUGLQJ� WR� WKH� 1DWLRQDO� +HDOWK� DQG� 0RUELGLW\���
6XUYH\� 0DOD\VLD� �1+06�� LQ� ����� UHSRUWHG� WKDW�
������ RI� RYHUZHLJKW� DQG� ������ LQ� DGXOWV�����������
VSHFLILFDOO\� KLJK� DPRQJ� ZRPHQ� ��������� � 10+6�
DOVR� UHYHDOHG� WKDW�������RI� FKLOGUHQ�EHWZHHQ��-���
\HDUV�ROG�ZHUH�RYHUZHLJKW�REHVH�>�@��2Q�WRS�RI�WKDW��
WKH�KHDOWK�FRQVHTXHQFHV�RI�RYHUZHLJKW�DQG�REHVLW\�
DUH�H[WHQVLYHO\�DVVRFLDWHG�ZLWK�FRPRUELGLWLHV�DQG�D�
KLJK� SUHYDOHQFH� RI� FDUGLRYDVFXODU� GLVHDVHV��������
GLDEHWHV��K\SHUWHQVLRQ�DQG�VHYHUDO�FDQFHUV�>�@��7KLV�
VKRZV� KRZ� VXSUHPH� REHVLW\� LV� DV� RQH� RI� WKH������
FRQGLWLRQV� WKDW�KDYH� D�JOREDO� LPSDFW�ZLWK�0DOD\VLD�
LV�RI�QR�H[FHSWLRQ�UHLQIRUFLQJ�WKH�QHHG�WR�DGGUHVV�LW�
DQG�PDQDJH�LW�WR�WKH�FRUH�� 
 
5LVN�IDFWRU�IRU�REHVLW\ 
2YHUZHLJKW� DQG� REHVLW\� DUH� GHILQHG� DV� DQ�������
DQRPDORXV� DFFXPXODWLRQ� RI� H[FHVVLYH� ERG\� IDW� >�@�
ZKLFK� PD\� MHRSDUGL]H� KHDOWK� �:+2�������� 7KH�
:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� GHVFULEHG�����
RYHUZHLJKW�DV�D� ERG\�PDVV� LQGH[� �%0,��RI� ����� WR�
����ௗNJ�P� DQG� REHVLW\� DV� D� %0,� RI� ���ௗNJ�P�� >�@��
2EHVLW\� LV� D� FRPSOH[� KHDOWK� LVVXH� WKDW� QRZ� KDV�
EHHQ� FRQVLGHUHG� DV� D� GLVHDVH�� ,W� UHVXOWV� IURP� DQ�
DPDOJDP�RI� LQGLYLGXDO� IDFWRUV�DQG�FDXVHV� LQYROYLQJ�
PRGLILDEOH� DQG� QRQ-PRGLILDEOH� IDFWRUV�� +DELWXDO� RU�



�� 

 

QRQ-KDELWXDO� EHKDYLRUV� ZKLFK� DUH� DOO� PRGLILDEOH�����
IDFWRUV� FRPSULVH� LQDFWLYLW\�� SK\VLFDO� DFWLYLW\����������
PHGLFDWLRQ� XVH�� GLHWDU\� SDWWHUQV�� DQG� RWKHU�����������
H[SRVXUHV�� 2WKHU� FRQWULEXWLQJ� IDFWRUV� DUH� WKH� IRRG�
DQG� SK\VLFDO� DFWLYLW\� HQYLURQPHQW�� IRRG� PDUNHWLQJ�
DQG�SURPRWLRQ��DV�ZHOO�DV�HGXFDWLRQ�DQG�VNLOOV��&'&��
�������2Q�WKH�RWKHU�KDQG��KHUHGLWDU\�IDFWRUV�VXFK�DV�
JHQHWLFV�� IDPLO\� KLVWRU\�� UDFLDO�HWKQLF� GLIIHUHQFHV� DUH�
WKH�QRQ-PRGLILDEOH�IDFWRUV�WKDW�DOVR�SOD\�DQ�LPSRUWDQW�
UROH� LQ�FDXVLQJ�REHVLW\��+RZHYHU�� LQ�JHQHUDO��REHVLW\�
LV� XQGHQLDEOH� WR� EH� JUHDWO\� FDXVHG� E\� WKRVH���������
PRGLILDEOH�IDFWRUV� 
 
2YHU� WKH� \HDUV�� WKH� UROH�RI� SK\VLFDO� DFWLYLW\� DQG�GLHW�
UHPDLQV� WKH� FHQWUH� RI� DWWHQWLRQ� LQ� UHGXFLQJ� WKH�����
SUHYDOHQFH�DQG�ULVN�RI�REHVLW\�ZRUOGZLGH��,Q�RUGHU� WR�
PDLQWDLQ� D� KHDOWK\� ZHLJKW� LQ� WKH� ORQJ� UXQ���������������
REVHUYDWLRQDO� FRKRUWV� HYLGHQWO\� SRLQW� RXW� WKDW�
³KHDOWKLHU´� GLHWV� EULQJ� DERXW� EHWWHU� UHVXOWV�� )RU�������
LQVWDQFH�� DYHUDJHG� �-\HDU� ZHLJKW� JDLQ� WKURXJKRXW�
PLGGOH� DJH� LV� LQGLFDWHG� E\� UHVHDUFK� LQ� 86� KHDOWK���
SURIHVVLRQDOV� DV� EHLQJ� FORVHO\� OLQNHG� WR� LQFUHDVHG�
LQWDNH� RI� VXJDU-VZHHWHQHG� EHYHUDJHV�� SURFHVVHG�
DQG� XQSURFHVVHG� UHG� PHDWV� DQG� SRWDWR� FKLSV� DQG�
SRWDWRHV�� EXW� LQYHUVHO\� OLQNHG� WR� WKH� LQWDNH� RI� IUXLWV��
ZKROH�JUDLQ�� YHJHWDEOHV�� IUXLWV�� \RJKXUW�DQG�QXWV� >�@��
&HUWDLQ�IRRG�JURXSV�OLNH�VXJDU-VZHHWHQHG�EHYHUDJHV��
HDUQ� DEXQGDQW� DWWHQWLRQ� DV� FRQVXPSWLRQ� RI� DGGHG�
VXJDU� KDV� EHHQ� RQ� WKH� ULVH� FRQFXUUHQWO\� ZLWK�������
SUHYDOHQW� REHVLW\� >��@�� 2Q� D� UHODWHG� SRLQW�� 0DOD\VLD�
DV� D� PLGGOH-LQFRPH� FRXQWU\� LV� QRZ� H[SHULHQFLQJ���
UDSLG� XUEDQLVDWLRQ� DQG� LQGXVWULDOLVDWLRQ� ZKLFK� KDYH�
EURXJKW� VLJQLILFDQW� FKDQJHV� WR� WKH� GLHWDU\� SDWWHUQV�
DQG� OLIHVW\OH� RI�0DOD\VLDQV� >��@�� � $W� WKH� VDPH� WLPH��
WKH� LQWURGXFWLRQ� RI� PRGHUQ� IXVLRQ� IRRG� KDV����������
WUDQVIRUPHG� WKH�0DOD\VLDQ� GLHW� IURP� ORZ� FDORULHV� RI�
SODQW-EDVHG� SURGXFWV� WR� D� GLHW� ULFK� LQ� FDORULHV�� IDWV�
DQG�VXJDU�>��@�� 
 
8SSHU� OHYHOV� RI� SK\VLFDO� DFWLYLW\� FRUUHODWH� ZLWK� ERWK�
ORQJ-WHUP�ZHLJKW�PDLQWHQDQFH�DIWHU�LQWHQWLRQDO�ZHLJKW�
ORVV� DQG� ZHLJKW� JDLQ� SUHYHQWLRQ�� $PRQJ� WKH� YLWDO��
ILQGLQJV� LQ�1XUVHCV�+HDOWK�6WXGLHV� �1+6�� ,,� DUH� WKDW�
ZRPHQ�ZKR�SHUIRUPHG�OHVV�SK\VLFDO�DFWLYLW\��H�J����ௗ
��� PLQ�GD\�� WKHQ� LQFUHDVHG� LW� ��ௗ��� PLQ�GD\�� KDG���
UHPDUNDEO\�UHGXFHG�ZHLJKW�JDLQ��,QYHUVHO\��LI�SK\VLFDO�
DFWLYLW\� LV�PDLQWDLQHG�DW�D� ORZ� OHYHO��RU� IHOO� IURP�KLJK�
WR�ORZ��ZRPHQ�KDG�D�KLJKHU�ULVN�RI�SXWWLQJ�RQ�ZHLJKW�
>��@��0RUHRYHU��VHGHQWDULQHVV�KDV�D�KDQG�LQ�REHVLW\��
ZDWFKLQJ� WHOHYLVLRQ� DQG� RWKHU� VHGHQWDU\� DFWLYLWLHV� DW�
ZRUN�RU�KRPH�HVFDODWHG� WKH� ULVN�RI�EHFRPLQJ�REHVH�
>��@� 
 
3UHYLRXV� UHVHDUFK� UHYHDOHG� WKDW� ,QGLDQV� KDV� WKH���
KLJKHVW�ULVN�RI�EHLQJ�RYHUZHLJKW�DQG�REHVH�FRPSDUHG�
WR�RWKHU�HWKQLFLWLHV�ZKLFK�DUH�VXJJHVWLYH�RI�D� UROH�RI�
JHQHWLFV�LQ�REHVLW\�>��@��+RZHYHU��LW�GRHV�QRW�UXOH�RXW�
HQYLURQPHQWDO� IDFWRUV� OLNH� FXOWXUDO� LQIOXHQFHV� DQG��
EHKDYLRXUDO� RQ� IRRG� SUHSDUDWLRQ� DQG� FRQVXPSWLRQ�
>��@�� %HVLGHV�� WKH� SRSXODWLRQ� ZLWK� ORZHU� HGXFDWLRQ�
OHYHOV�KDG�D�KLJKHU�SUHYDOHQFH�RI�RYHUZHLJKW�DV�ZHOO�
DV� REHVLW\�� 8QDZDUHQHVV� WR� WKHVH� SHRSOH� RI� JRRG�
KDELWV� GXH� WR� DEVHQFH� RU� OLWWOH� H[SRVXUH� WR� WKH� ULJKW�
HGXFDWLRQ� VXEVHTXHQWO\� SURPSW� VHGHQWDU\� OLIHVW\OHV��
XQKHDOWK\� HDWLQJ�� DQG� LPSDFW� WKHP� QHJDWLYHO\� LQ�
WHUPV� RI� FKURQLF� LOOQHVV�� %HVLGHV�� REHVLW\� RFFXUV���
VLPLODUO\� LQ� WKH� XUEDQ� DQG� UXUDO� DUHDV� ZKLFK� KHDYLO\�
VXJJHVWV�WKDW�LW�LV�QRW�UHVWULFWHG�WR�WKRVH�ORDGHG�RQHV��

EXW� LV� DOVR�ZLGHO\� VSUHDG� WR� WKH� UXUDO� GXH� WR� UDSLG�
XUEDQL]DWLRQ� DORQJ�ZLWK� JURZLQJ�QXPEHUV�RI�KLJKO\�
SURFHVVHG� IRRG� DGYHUWLVLQJ� DQG� IRRG� PHGLD� LQ�����
SURPRWLQJ� IDVW� IRRG� RXWOHWV� DQG� VXSHUPDUNHWV� >��@�
LQ� FRQWUDVW� WR� WKH� WUDGLWLRQDO� KRPH� FRRNHG-PHDOV�
ZKLFK� FRQWDLQ� KHDOWK\� ILEUH� ZLWK� IUXLWV� DQG������������
YHJHWDEOHV�>��@� 

 
2EHVLW\-LQGXFHG�R[LGDWLYH�VWUHVV 
2[LGDWLYH� VWUHVV� �26�� RFFXUV� GXH� WR� DQ� LPEDODQFH�
EHWZHHQ�WKH�JHQHUDWLRQ�DQG�GHJUDGDWLRQ�RI�UHDFWLYH�
R[\JHQ�VSHFLHV��526��RU�UHDFWLYH�QLWURJHQ�VSHFLHV�
�516��� 7KH\� DUH� SDUWLDOO\� UHGXFHG������������������������
R[\JHQ-FRQWDLQLQJ� PHWDEROLWHV� �VRPH� RI� WKHP� DUH�
IUHH�UDGLFDOV��ZKLFK�DUH�LPPHQVHO\�UHDFWLYH�ZLWK�WKH�
SRWHQWLDO�RI�R[LGL]LQJ�SURWHLQV��OLSLGV�DQG�'1$��526�
DUH� SURGXFHG� E\� PLWRFKRQGULD� EHFDXVH� RI� QRUPDO�
FHOOXODU� PHWDEROLVP� DQG� HQYLURQPHQWDO� IDFWRUV� EXW�
DUH� H[FHSWLRQDOO\� DEXQGDQW� LQ� SDWKRORJLFDO���������
FRQGLWLRQV�� +\GURJHQ� SHUR[LGH� �+΍2΍��� VXSHUR[LGH�
UDGLFDOV� �2�

�í��� VLQJOHW� R[\JHQ� ��2��� DQG� K\GUR[\O�
UDGLFDOV� ��2+�� DUH� H[DPSOHV� RI� 526� ZKLFK� DUH��
SURGXFHG�DV�PHWDEROLF�E\� SURGXFWV� >��@��+RZHYHU��
SURSHU� 526� JHQHUDWLRQ� DIIHFWV� VHYHUDO� SURFHVVHV�
OLNH� DFWLYDWLRQ� RI� WUDQVFULSWLRQDO� IDFWRUV�� SURWHLQ�
SKRVSKRU\ODWLRQ�� LPPXQLW\�� DSRSWRVLV� DQG�����������
GLIIHUHQWLDWLRQ�� )XUWKHUPRUH�� WKH\� DUH� LQYROYHG����
GLUHFWO\�DQG� LQGLUHFWO\� LQ� LPPXQH-PHGLDWHG�GHIHQFH�
PHFKDQLVPV� DJDLQVW� SDWKRJHQLF� PLFURRUJDQLVPV�
>��@�� 
 
2EHVLW\�LV�IRXQG�WR�EH�UHODWHG�WR� ORZ-JUDGH�FKURQLF�
V\VWHPLF� LQIODPPDWLRQ� WKDW� RFFXUV� LQ� DGLSRVH�����
WLVVXHV�� $FWLYDWLRQ� RI� WKH� LQQDWH� LPPXQH� V\VWHP�
LQIOXHQFH� WKLV� FRQGLWLRQ� E\� SURPRWLQJ��������������������
SUR-LQIODPPDWRU\�UHVSRQVHV�ZKLOH�D�V\VWHPLF�DFXWH
-SKDVH� UHVSRQVH� WULJJHUHG� E\� 26� WDNHV� SODFH�����
$GLSRVH� WLVVXH�� DQG� HQGRFULQH� DQG� VWRUDJH� RUJDQ�
ZKLFK�LV�HVVHQWLDO�IRU�KRPHRVWDWLF�FRQWURO�RI�HQHUJ\�
EDODQFH��LV�SUHGRPLQDQWO\�FRPSRVHG�RI�DGLSRF\WHV��
,W� VHFUHWHV�KRUPRQHV�DQG�F\WRNLQHV� �DGLSRNLQHV�RU�
DGLSRF\WRNLQHV��ZKLFK� DFW� IRU� SDUDFULQH�� HQGRFULQH�
DQG� DXWRFULQH� DFWLRQ�� +RZHYHU�� LQ� REHVH� SHRSOH��
WKH� DGLSRF\WHV� OLPLW� WKH� QRUPDO� IXQFWLRQLQJ� OHYHO�
WKXV� XQDEOH� WR� IXQFWLRQ� SURSHUO\� DV� DQ� HQHUJ\����
VWRUDJH� RUJDQ�� 7KH� H[FHVVLYH� DGLSRVH� WLVVXH� DOVR�
KDV� EHHQ� UHFRJQL]HG� DV� D� VRXUFH� RI���������������������
SUR-LQIODPPDWRU\�F\WRNLQHV�LQFOXGLQJ�LQWHUOHXNLQ��,/�
-�ȕ�� ,/-��DQG�WXPRXU�QHFURVLV� IDFWRU-DOSKD��71)-Į��
>��@�� ZKLFK� DUH� WKH� PRVW� SURPLQHQW� PHGLDWRUV�����
LQYROYHG�GXULQJ�WKH�HDUO\�LQIODPPDWRU\�UHVSRQVH��,Q�
DGGLWLRQ�� LW� UHVXOWV� LQ� IDW� EHLQJ� LQDSSURSULDWHO\������
DFFXPXODWHG� LQ� LPSRUWDQW� RUJDQV�� KHDUW�� OLYHU�����
SDQFUHDV� ZKLFK� FDQ� FDXVH� WKH� G\VIXQFWLRQ� RI� WKLV�
RUJDQ�� ,Q� SK\VLRORJLFDO� DQG� KD]DUGRXVO\� LQ�������
SDWKRORJLFDO� FRQGLWLRQV�� DGLSRNLQHV� �0&3-��-��-��
DORQJ� ZLWK� 0,3� -�D�� -�E�-�D�� WULJJHU� LQILOWUDWLRQ� RI�
PDFURSKDJH�DQG�VXEVHTXHQW�H[FHVV�SURGXFWLRQ�RI��
526� DQG� LQIODPPDWRU\� F\WRNLQHV�� JLYH� ULVH� WR� 26�
DQG��HYHQWXDOO\��D�PDMRU��HUUDWLF�SURGXFWLRQ�RI�RWKHU�
DGLSRNLQHV� >���� ��@� 526� LWVHOI� DOVR� LQGXFHV� WKH���
UHOHDVH� RI� SUR-LQIODPPDWRU\� F\WRNLQHV� DQG����������
H[SUHVVLRQ� RI� JURZWK� IDFWRUV� �H�J��� LQVXOLQ-OLNH�
JURZWK� IDFWRU-�� �,*)-,�� DQG� FRQQHFWLYH� WLVVXH�
JURZWK� IDFWRU��� DQG� DGKHVLRQ� PROHFXOHV� >��@�
WKURXJK� UHGR[-VHQVLWLYH� WUDQVFULSWLRQ� IDFWRUV�������
VSHFLILFDOO\� WKH�1$'3+�R[LGDVH� �12;��DQG�1)-ț%�
SDWKZD\�>��@� 



�� 

 

$W� WKH� VDPH� WLPH�� LPSDLUPHQW� RI� WKH� DFWLYLW\� RI������
QXFOHDU�IDFWRU�(�-UHODWHG�IDFWRU����1UI���RFFXUV��7KLV�
UHVXOWV� LQ� DQ� LPSHGLPHQW� RI� WKH� H[SUHVVLRQ� RI� 1UI��
GRZQVWUHDP� WDUJHWV� �DQWLR[LGDQW� DQG� SKDVH� ,,�������
GHWR[LI\LQJ� HQ]\PHV�� OHDGLQJ� WR� GHELOLWDWHG� ERG\���
DQWLR[LGDQW� GHIHQFHV� >��@�� ,Q� DGGLWLRQ�� DQWLR[LGDQW�
VRXUFHV� DUH� GHSOHWHG� LQFOXGLQJ� JOXWDWKLRQH������������
SHUR[LGDVH� �*3[��� VXSHUR[LGH� GLVPXWDVH� �62'����
FDWDODVH��&$7���YLWDPLQ�$��YLWDPLQ�(��ȕ-FDURWHQH�DQG�
YLWDPLQ� &� >��@�� 7KH� ODWWHU� LV� WKURXJK� PRGXODWLRQ� RI�
H[SUHVVLRQ� RI� VRGLXP-GHSHQGHQW� YLWDPLQ� &���������
WUDQVSRUWHUV�EHOLHYHG�WR�EH�FDXVHG�E\�PHWDEROLF�DQG�
RU�26��WKXV�DGYHUVHO\�DIIHFWLQJ�FHOOXODU�XSWDNH�DQG�LQ�
WKH� ELJJHU� SLFWXUH�� YLWDPLQ� &� KRPHRVWDVLV�� $OO� RI�
WKHVH�FRQWULEXWH� WR�JUHDWHU�VXVFHSWLELOLW\� WR�R[LGDWLYH�
GDPDJH�LQ�REHVH�VXEMHFWV�>��@� 
 
2EHVLW\� FRUUHODWHV� KLJKO\� ZLWK� K\SHUJO\FHPLD� DQG�
LQVXOLQ� UHVLVWDQFH�� 2YHUDEXQGDQW� LQWUDFHOOXODU�������
JOXFRVH�HVFDODWHV�WKH�WULFDUER[\OLF�DFLG�F\FOH�DQG�WKH�
JO\FRO\WLF�SDWKZD\�ZKLFK�OHDGV�WR�WKH�RYHUSURGXFWLRQ�
RI�QLFRWLQDPLGH�DGHQLQH�GLQXFOHRWLGH�K\GULGH�1$'+��
DQG� IODYLQ� DGHQLQH� GLQXFOHRWLGH� K\GULGH� �)$'+���� ,W�
UHVXOWV� LQ� LQFUHDVLQJ� SURWRQ� JUDGLHQW� DFURVV� WKH�����
PLWRFKRQGULDO� LQQHU�PHPEUDQH�ZKLFK� IXUWKHU� FDXVHV�
OHDNDJH�RI�DQ�HOHFWURQ�DW�FRPSOH[� ,,,�� OHDGLQJ� WR� WKH�
IRUPDWLRQ� RI� VXSHUR[LGH�� *O\FHUDOGHK\GH-�-
SKRVSKDWH�GHK\GURJHQDVH� LV� LQKLELWHG�E\� WKHVH� IUHH�
UDGLFDOV� WKHUHE\� GLYHUWLQJ� XSVWUHDP�PHWDEROLWHV� LQWR�
IRXU�DOWHUQDWLYH�SDWKZD\V�>��@������VKLIWLQJ�RI�JOXFRVH�
WR� WKH� SRO\RO� SDWKZD\� �� ���� VKLIWLQJ� RI� IUXFWRVH-�-
SKRVSKDWH� WR� WKH�KH[RVDPLQH�SDWKZD\�� ���� �SURGXF�
WLRQ�RI�PHWK\OJO\R[DO��WKH�YLWDO�SUHFXUVRU�RI�DGYDQFHG�

)LJXUH����7KH�LOOXVWUDWLRQ�VXPPDUL]HV�WKH�REHVLW\-LQGXFHG�R[LGDWLYH�VWUHVV�LQ�JHQHUDO��LQ�ZKLFK�REHVLW\�LV�SURYHQ�WR�
FDXVH�LQIODPPDWLRQ�WKXV�EULQJLQJ�DERXW�D�VHULHV�RI�SDWKZD\V�LQYROYLQJ�SUR-LQIODPPDWRU\�F\WRNLQHV�DQG�LQFUHDVHG�

SURGXFWLRQ�RI�UHDFWLYH�R[\JHQ�VSHFLHV��526��ZKLFK�HQG�XS�ZLWK�R[LGDWLYH�VWUHVV�>��@� 

JO\FDWLRQ� HQG� SURGXFWV� �$*(�� E\� WULRVH������������
SKRVSKDWHV�� DQG� ���� FRQYHUVLRQ� RI� GLK\GUR[\DFH�
WRQH�SKRVSKDWH�WR�GLDF\OJO\FRO�ZKLFK�DFWLYDWHV�WKH�
3URWHLQ�.LQDVH�&� �3.&��SDWKZD\��$FWLYDWLRQ�RI� DOO�
WKHVH� SDWKZD\V� JHQHUDWH� R[LGDWLYH� VWUHVV� HLWKHU�
E\�� LPSDLULQJ� DQWLR[LGDQW� GHIHQFHV� RU� DPSOLI\LQJ�
WKH� SURGXFWLRQ� RI� IUHH� UDGLFDO�� 0RUHRYHU�� SRO\RO�
SDWKZD\� DFWLYDWLRQ� FDXVHV� GHSOHWLRQ� RI��������������
QLFRWLQDPLGH� DGHQLQH� GLQXFOHRWLGH� SKRVSKDWH����
K\GULGH� �1$'3+�� DV� ZHOO� DV� HQKDQFHPHQW� RI����
JOXFRVH�FRQYHUVLRQ�WR�VRUELWRO�ZKLFK�LV�UHVSRQVLEOH�
IRU� DFWLYDWLRQ� RI� YDULRXV� VWUHVV� JHQHV� FDXVLQJ����
R[LGDWLYH�VWUHVV�>��@� 
 
$QRWKHU� ZHOO-NQRZQ� SRLQW� LV� K\SHUOHSWLQHPLD�����
/HSWLQ�� RQH� RI� WKH� DGLSRF\WH-GHULYHG� IDFWRUV�� LV�
SRVLWLYHO\� DVVRFLDWHG� ZLWK� REHVLW\�� VKRZLQJ� WKDW� LW�
SOD\V� D� SDUW� LQ� REHVLW\-LQGXFHG� R[LGDWLYH� VWUHVV�
>��@�� /HSWLQ� DFWLYDWHV� QLWURJHQ� R[LGHV� �12;�� DQG�
LQGXFHV� WKH� SURGXFWLRQ� RI� UHDFWLYH� LQWHUPHGLDWHV�
OLNH� K\GUR[\O� UDGLFDO� DQG� +�2� >��@�� 6HFRQGO\����
K\SHUOHSWLQHPLD� DOVR� HVFDODWHV� WKH� SURFHVV� RI���
R[LGDWLRQ� RI� PLWRFKRQGULDO� DQG� SHUR[LVRPDO� IDWW\�
DFLG�� ZLWK� FRQVHTXHQWLDO� VWLPXODWLRQ� RI� 526������
SURGXFWLRQ� YLD� WKH�PLWRFKRQGULDO� UHVSLUDWRU\� FKDLQ�
>��@�� ,W�DOVR� WULJJHUV� WKH�SUROLIHUDWLRQ�RI�PRQRF\WHV�
DV� ZHOO� DV� PDFURSKDJHV� WKXV� SURPRWLQJ� WKH������
SURGXFWLRQ� RI� SURLQIODPPDWRU\� F\WRNLQHV� ZKLFK���
IRUWLI\�26�>��@��,QFUHDVHG�&-UHDFWLYH�SURWHLQ��&53��
OHYHOV� DUH� DOVR� UHSRUWHG� GXULQJ� WKH� DGPLQLVWUDWLRQ�
RI� OHSWLQ�� IXUWKHU� YHULI\LQJ� LQIODPPDWRU\� HIIHFWV��$V�
SHU� WKHVH� GDWD�� GXULQJ� ZHLJKW� ORVV�� WKHUH� LV� D�����
UHGXFWLRQ� RI� REHVLW\-DVVRFLDWHG� LQIODPPDWRU\��



�� 

 

PDUNHUV�DQG�FLUFXODWLQJ�OHSWLQ�OHYHOV��)LJXUH����>��@�� 
 
,Q�REHVH�VXEMHFWV��DFFXPXODWLRQ�RI�H[FHVVLYH�IDW�OHDGV�
WR�D�SDWKRORJLFDO� ULVH� RI� VHUXP-IUHH� IDWW\�DFLGV� �))$��
OHYHOV� VHTXHQWLDOO\� LPSDLUV� JOXFRVH� PHWDEROLVP� >��@��
IDYRXUV� DGLSRVH��PXVFXODU� DQG� KHSDWLF� DFFXPXODWLRQ�
RI� HQHUJ\� VXEVWUDWHV�� IDWV� DQG� JOXFRVH� >��@� DQG������
HOHYDWHV� KLJKHU� PLWRFKRQGULDO� DQG� SHUR[LVRPDO�������
R[LGDWLRQ�� 7KLV� JLYHV� ULVH� WR� VLJQLILFDQW� V\QWKHVLV� RI�
IUHH� UDGLFDOV�� GHSOHWLRQ� RI� DGHQRVLQH� WULSKRVSKDWH�
�$73���PLWRFKRQGULDO�'1$� LQMXU\��26� >��@� DQG�� LQ� WKH�
HQG��OLSRWR[LFLW\��%HVLGHV��XSEXLOGLQJ�RI�IUHH�UDGLFDOV�LV�
PDMRUO\� LQYROYHG� LQ� YDVFXODU� HQGRWKHOLXP� GDPDJLQJ��
WULJJHULQJ� HQGRWKHOLDO� G\VIXQFWLRQ� �('�� DQG�������������
GHYHORSPHQW� RI� FDUGLRYDVFXODU� FRPSOLFDWLRQV� UHODWHG�
WR� REHVLW\�� 1RWRULRXVO\�� FDUGLRYDVFXODU� HYHQWV���������
GHWHUPLQH� KLJK� SUHPDWXUH� PRUWDOLW\� UDWHV� RI� REHVH�
SDWLHQWV��)LJXUH����� 
 
 
&21&(37�2)�$17,2;,'$7,9(�3$7+:$< 
 
$FWLYDWLRQ�RI�WKH�DQWLR[LGDWLYH�SDWKZD\ 
$V�RYHUSURGXFWLRQ�RI�UHDFWLYH�R[LGDQWV�LV�KDUPIXO��WKH\�
DUH� EDODQFHG� RXW� E\� FRPSOH[� DQWLR[LGDQW� GHIHQFH��
V\VWHPV� UHJXODWHG� E\� D� VHULHV� RI� SDWKZD\V� ZKLFK� LV�
WKH� .HOFK-OLNH� (&+-DVVRFLDWHG� SURWHLQ� �� �.HDS��� -�
QXFOHDU�IDFWRU�HU\WKURLG��-UHODWHG�IDFWRU����1UI���-�DQWL�
R[LGDQW� UHVSRQVH� HOHPHQWV� �$5(�� SDWKZD\� ZKLFK��
RFFXUV�RQ�D�GD\-WR-GD\�EDVLV� WR�PDLQWDLQ� WKH�KRPHR�
VWDVLV� LQ� JHQHUDO� E\� UHJXODWLQJ� WKH� WUDQVFULSWLRQ� RI���
QXPHURXV�GHWR[LILFDWLRQ�JHQHV�DQG�DQWLR[LGDQW�JHQHV� 
8QGHU� QRUPDO� SK\VLRORJLFDO� FRQGLWLRQV�� ERQGLQJ� RI�
1IU��ZLWK�LWV�QHJDWLYH�UHJXODWRU�.HDS���.HOFK-OLNH�(&+

-DVVRFLDWHG�SURWHLQ�����ZKLFK� LV�D� UHGR[� UHJXODWRU�
VXEVWUDWH� DGDSWRU� IRU� WKH� &XOOLQ� �&XO��-5,1*-ER[�
SURWHLQ� �5E[��� XELTXLWLQ� OLJDVH� FDXVHV� 1IU�� WR����
UHPDLQ�LGOH�DV�LW�GLUHFWV�1UI��WR�EH�VHTXHVWUDWHG�LQ�
F\WRVRO� E\� XELTXLWLQDWLRQ� >��@�� .HDS��� D� F\VWHLQH-
ULFK� SURWHLQ� LV� R[LGL]HG� E\� 526�� FRQVHTXHQWLDOO\��
DOWHULQJ� LWV� FRQIRUPDWLRQDO� VWDWH�� IUHHLQJ�1UI�� >��@
>��@�� 7KXV�� LQFUHDVLQJ� 26� HQFRXUDJHV� WKH��������
GLVVRFLDWLRQ�RI�1UI��IURP�.HDS���ZKLFK�DFWLYDWHV�D�
VHULHV� RI� SDWKZD\V� WR� RFFXU� IURP� LQLWLDOO\� EULQJ�
DERXW� WR�1UI��WUDQVORFDWLRQ� LQ� WKH�QXFOHXV�IRU� LW� WR�
KHWHURGLPHUL]H� ZLWK� PXVFXORDSRQHXURWLF����������
ILEURVDUFRPD� SURWHLQV� �0$)� SURWHLQV��� WR� ERQG�
ZLWK�D�VSHFLILF�'1$�VHTXHQFH�NQRZQ�DV�WKH�DQWL�
R[LGDQW�UHVSRQVH�HOHPHQW��$5(���ƍ-7*$&111*&
-�ƍ�� >��@�� 7KLV� UHVXOWV� LQ� WKH� DFWLYDWLRQ� RI� D� ODUJH�
QXPEHU�RI�JHQHV�DVVRFLDWHG�ZLWK�WKH�SURGXFWLRQ�RI�
DQWLR[LGDWLYH�DQG�F\WRSURWHFWLYH�SURWHLQV� LQFOXGLQJ�
1$'3+� GHK\GURJHQDVH�� TXLQRQH� �� �142����
KHPH� R[\JHQDVH-�� �+2-���� JOXWDWKLRQLQH� 6-
WUDQVIHUDVH��*67���F-JOXWDP\OF\VWHLQH�V\QWKHWDVH��
VXSHUR[LGH� GLVPXWDVH� �62'�� JOXWDWKLRQH� SHUR[L�
GDVH� ��*3[-��� DQG� JOXWDWKLRQH� UHGXFWDVH� �*5��
�)LJXUH����>��@��� 
 
+RZ�DQWLR[LGDWLYH�SDWKZD\V�DFW�RQ�REHVLW\-
LQGXFHG�R[LGDWLYH�VWUHVV 
,Q� DFFRUGDQFH� ZLWK� WKH� LQFUHDVLQJ� SUHYDOHQFH� RI�
REHVLW\�� JRYHUQPHQWDO� DQG� QRQ–JRYHUQPHQWDO��
RUJDQL]DWLRQV� UHFRPPHQG� D� EURDG� UDQJH� RI����
VWUDWHJLHV� WR� FRPEDW� LW�� )RU� LQVWDQFH�� YDULRXV�
KHDOWK� SURJUDPV� KDG� EHHQ� LQLWLDWHG� E\� WKH��������
0DOD\VLDQ� *RYHUQPHQW� VXFK� DV� µ0\� :HLJKW� 0\�
+HDOWK¶�� µ0\VLKDW¶� DQG� µ(DW� 5LJKW�� 0RYH� 5LJKW��

)LJXUH����,OOXVWUDWLRQ�GHSLFWV�KRZ�REHVLW\�LQGXFHV�R[LGDWLYH�VWUHVV�DW�VXEFHOOXODU�OHYHOV��E\�H[FHVVLYH�SURGXFWLRQ�RI�526�DQG�
UHGXFHG�DQWLR[LGDQW�GHIHQFH�WKURXJK�VHYHUDO�PHFKDQLVPV�>��@� 



�� 

 

)LJKW� 2EHVLW\� WR� SURPRWH� D� KHDOWK\� OLIHVW\OH� DPRQJ���
0DOD\VLDQ� FLWL]HQV� E\� GLVVHPLQDWLQJ� LQIRUPDWLRQ�������
UHJDUGLQJ� SURSHU� GLHWDU\� SUDFWLFHV�� QXWULWLRQ� DQG����
ILWQHVV� WKURXJK� SK\VLFDO� DFWLYLWLHV� RU� H[HUFLVHV� >��@��
7KLV� LV� � LPSRUWDQW� LQ� RUGHU� WR� FXUE� PRUELGLW\� DQG���
PRUWDOLW\� UDWHV� DV� ZHOO� DV� KHDOWK� FDUH� H[SHQVHV�� $�
VWXG\� E\� >��@� H[KLELWHG� WKDW� WKHUH� ZDV� D� VLJQLILFDQW�
DGGLWLRQDO� LQFUHDVH� LQ� PHGLFDO� H[SHQGLWXUH� GXH� WR�
REHVLW\�DQG�WKH�DFWXDO�FRVW�WKDW�D�SDWLHQW�VKRXOG�SD\�
LV� YHU\� OHVV� GXH� WR� EHLQJ� KHDYLO\� VXEVLGLVHG� E\� WKH�
0DOD\VLDQ�JRYHUQPHQW��$W�SUHVHQW��HPHUJLQJ�VWXGLHV�
DUH�DLPLQJ�LQ�PRGXODWLQJ�UHGR[�KRPHRVWDVLV�DV�WRROV�
WR� IRUHVWDOO�RU�VORZ�GRZQ� WKH�SURJUHVVLRQ�RI�REHVLW\-
DVVRFLDWHG� SDWKRORJLHV�� $QWLR[LGDQWV� DUH� EHLQJ�
ORRNHG� LQWR�NHHQO\�DV�D�SRVVLEOH�RSWLRQ� LQ�FRQWUROOLQJ�
REHVLW\�DQG�LWV�DVVRFLDWHG�FRPSOLFDWLRQV� 
 
,Q�VKRUW��REHVLW\-LQGXFHG�R[LGDWLYH�VWUHVV�LV�EULHIO\�E\�
VHYHUDO� PHFKDQLVPV�� G\VIXQFWLRQ� DGLSRVH� WLVVXH������
K\SHUJO\FHPLD�� K\SHUOHSWLQHPLD� DQG� K\SHUOLSLGHPLD�
UHVXOWLQJ� LQ� R[LGDWLYH� VWUHVV� GXH� WR� DQ� LPEDODQFH������
EHWZHHQ� 526� JHQHUDWLRQ� DQG� LWV� GHWR[LILFDWLRQ� E\�
DQWLR[LGDQW� V\VWHPV�� LQ� IDYRXU�RI� WKH� IRUPHU��2Q� WKH�
RWKHU� VLGH�� DQWLR[LGDQWV� QXOOLI\� WKH� HIIHFW� RI� KLJKO\��
UHDFWLYH� 526� E\� FRQYHUWLQJ� WKHP� LQWR� OHVV� UHDFWLYH�
VSHFLHV� DQG� HOLPLQDWLQJ� WKH� E\SURGXFWV� WKURXJK����
YDULRXV� UHDFWLRQV�� SUHVHUYLQJ� FHOOV� IURP� R[LGDWLYH�
GDPDJH��ZKLFK�ZLOO�EH�GLVFXVVHG�LQ�PDQ\�GHWDLOV� 
 
$QWLR[LGDQWV�FDQ�EH�FODVVHG�LQWR�HQ]\PDWLF�DQG�QRQ-
HQ]\PDWLF� W\SHV�� LQ� ZKLFK� WKH� ODWWHU�� LWV� H[RJHQRXV�
IRUP� LV� IRXQG� PDLQO\� LQ� WKH� GLHW�� %HVLGHV� WKH� RWKHU�
EHQHILFLDO� UHDFWLRQV� WKURXJK� PRGXODWLRQV� RI� .HDS�-
1UI��VLJQDOOLQJ�D[LV� LQ� UHVSRQVH� WR�526�� WKH�DQWLR[L�
GDQW�HQ]\PHV�SURGXFHG�GXULQJ�WKH�SDWKZD\�DOVR�SOD\�

)LJXUH����7KH�DFWLYDWLRQ�RI�WKH�DQWLR[LGDWLYH�SDWKZD\�PHGLDWHG�E\�R[LGDWLYH�VWUHVV�FDXVLQJ�DEQRUPDOLW\�WR�.HDS��
FRQILJXUDWLRQ�FDXVLQJ�DFWLYDWLRQ�RI�1UI��SDWKZD\��7KLV�OHDG�WR�WKH�SURGXFWLRQ�RI�HQ]\PDWLF�DQWLR[LGDQWV�ZKLFK�

SOD\�WKH�UROH�WR�UHGXFHG�IUHH�UDGLFDOV�EHIRUH�WKH\�FDXVH�GDPDJH�WR�FHOOV�SDUWLFXODUO\�WR�SURWHLQ��OLSLG�RU�'1$�>��@� 

WKHLU� UROH� LQ� WKH�DQWLR[LGDQW�GHIHQFH�V\VWHP��7KH\�
DUH� HIIHFWLYH� LQ� GHDFWLYDWLQJ� RU� VWDELOL]LQJ� IUHH����
UDGLFDOV� EHIRUH� WKH� IUHH� UDGLFDOV� DWWDFN� FHOOXODU�
FRPSRQHQWV�� 7KHVH� HQ]\PDWLF� DQWLR[LGDQWV������
IXQFWLRQ�E\�JLYLQJ�XS�SDUW�RI�WKHLU�HOHFWURQV�WR�PDNH�
WKH�IUHH�UDGLFDOV�VWDEOH�RU�E\�UHGXFLQJ�WKHLU�HQHUJ\��
,QQXPHUDEOH� VWXGLHV� KDYH� EHHQ� IRFXVHG� RQ� WKH�
DGYDQWDJHRXV� HIIHFWV� RI� DQWLR[LGDQW� HQ]\PHV��
$PRQJ� WKH� SRSXODU� HQ]\PDWLF� DQWLR[LGDQWV� DUH��
FDWDODVH� �&$7��� � � JOXWKDWKLRQH� SHUR[LGDVH� �*3[��
DQG� VXSHUR[LGH� GLVPXWDVH� �62'��� +RZHYHU�� WKH\�
DOVR�ZRUN�LQWHUDFWLYHO\�DQG�V\QHUJLVWLFDOO\�ZLWK�QRQ-
HQ]\PDWLF�RQHV�LQ�RUGHU�WR�SHUIRUP�WKHLU���IXQFWLRQ�
>��@� 
 
&DWDODVH��&$7� 
&$7� LV� ZHOO� NQRZQ� IRU� LWV� NH\� UROH� LQ� FRQWUROOLQJ�
+�2�� FRQFHQWUDWLRQ� DQG� RWKHU� F\WRWR[LF� R[\JHQ�
GHULYDWLYHV��,W�DFWV�E\�EUHDNLQJ�GRZQ�WZR�K\GURJHQ�
SHUR[LGH�PROHFXOHV� LQWR�RQH�R[\JHQ�PROHFXOH�DQG�
WZR� ZDWHU� PROHFXOHV� LQ� D� WZR-VWHS� UHDFWLRQ��������
%DVLFDOO\�� WKH� ILUVW�VWHS�RI� WKH� UHDFWLRQ�PHFKDQLVP�
LQYROYHV� D� KLJK� VSLQ� IHUULF� �)H,,,�� VWDWH� WKDW� UHDFWV�
ZLWK�SHUR[LGH�PROHFXOHV�WR�IRUP�FRPSRXQG�,� LQWHU�
PHGLDWH�� D� SRUSK\ULQ� ʌ-FDWLRQ� UDGLFDO� FRQWDLQLQJ�
)H,9�� +�2�� UHPRYHV� RQH� RI� WKH� SURWRQV� IURP� RQH�
HQG� RI� WKH�PROHFXOH� DQG� SODFH� LW� DW� WKH� RQH� HQG��
7KH� WUDQVIHUULQJ� RI� WKH� SURWRQ� LV� YLD� KLVWLGLQH������
UHVLGXH�LQ�WKH�DFWLYH�VLWH��7KLV�DFWLRQ�SRODUL]HV�DQG�
EUHDNV� WKH� 2-2� ERQG� LQ� K\GURJHQ� SHUR[LGH�������
6HFRQGO\�� WKH� UHJHQHUDWLRQ� RI� HQ]\PHV� E\� +�2��
ZKLFK�LV�XVHG�DV�D�UHGXFWDQW�SURGXFHV�R[\JHQ�DQG�
ZDWHU��7KH�QDWLYH�UHVWLQJ-VWDWH�)H��,,,��LV�IRUPHG�E\�
R[LGDWLRQ�RI�DQ�HOHFWURQ�GRQRU��KHUH�VHFRQG�+�2���
LQ�FRPSRXQG� ,��D�KLJKO\-R[LGL]LQJ� �)H��,9��VSHFLHV�
�)LJXUH����>��@� 
 



�� 

 

*OXWDWKLRQH�SHUR[LGDVH��*3[� 
6HFRQGO\��*3[��DQ�HQ]\PH-FRQWDLQLQJ�IRXU VHOHQLXP-
FRIDFWRUV� FDWDO\VHV� WKH� IRUPDWLRQ� RI� R[LGL]HG����������
JOXWDWKLRQH� �*66*�� IURP� JOXWDWKLRQH� �*6+�� E\�����
FUHDWLQJ� D� GLVXOILGH� EULGJH� ZLWK� DQRWKHU� JOXWDWKLRQH�
PROHFXOH� ZKLOH� GHWR[LI\LQJ� WKHVH� PROHFXOHV� E\������
UHDFWLQJ�ZLWK�K\GURJHQ�SHUR[LGHV�RU�OLSLG�SHUR[LGDWLRQ��
>��@�� ,W� LV� SDUWO\� UHVSRQVLEOH� IRU� K\GURSHUR[LGHV������
UHGXFWLRQ�� 7KH� LQYROYHPHQW� RI� *3[� LQ� WKH���������������
GHWR[LILFDWLRQ�RI�[HQRELRWLFV�VKRZHG� WKDW� WKLV� � � �DQWL�
R[LGDQW�HQ]\PH�SURYLGHV�WKH�PRVW�LPSRUWDQW�GHIHQFH�
DJDLQVW� WKH� SHUR[LGDWLYH� GDPDJH� RI� ELRORJLFDO�����
PHPEUDQHV�LQ�WKH�PDPPDOLDQ�FHOO��)LJXUH����>��@� 
 
6XSHUR[LGH�GLVPXWDVH��62'� 
7KH� WKLUG� RQH� LV� 62'�� ZKLFK� FRQWDLQV� PHWDO� LRQ�������
FR-IDFWRUV��WKDW��GHSHQGLQJ�RQ�WKH�LVR]\PH��FDQ�EH�RI�
YDULRXV� HOHPHQWV� VXFK� DV� ]LQF�� FRSSHU�� LURQ� RU�����
PDQJDQHVH��7KH�UROH�RI�WKHVH�FRIDFWRUV�LV�WR�GRQDWH�
DQ� HOHFWURQ� WR� 526� DQG� UHJHQHUDWH� WKURXJKRXW� WKH�

)LJXUH�����7ZR-VWDJH�PHFKDQLVP�RI�FDWDODVH�DFWLRQ�>��@� 

FDWDO\WLF�PHFKDQLVP�ZKHUH�62'�DFWV�DV�WKH�LQLWLDO�
GHIHQFH� DJDLQVW� UHDFWLYH� R[\JHQ� VSHFLHV� �526�-
PHGLDWHG�LQMXU\�>��@��)XUWKHUPRUH��LW�FDWDO\]HV�WKH�
GLVPXWDWLRQ�RI�VXSHUR[LGH�DQLRQ�IUHH�UDGLFDO��2����
LQWR�PROHFXODU�+�2�� DQG�R[\JHQ��7KLV� UHDFWLRQ� LV�
IROORZHG�E\�DOWHUQDWH�R[LGDWLRQ-UHGXFWLRQ�RI�PHWDO�
LRQV�SUHVHQW� LQ�WKH�DFWLYH�VLWH�RI�62'V��)LJXUH���
>��@�� 
 
$SDUW� IURP� WKHVH� HQ]\PDWLF� DQWLR[LGDQWV�� QRQ-
HQ]\PDWLF�DQWLR[LGDQWV�OLNH�OLSRLF�DFLG�DOVR�WDNHV�D�
OHDG�� %HLQJ� FODVVHG� DV� ³WKLRO´� RU� ³ELRWKLRO´�� WKHVH�
VXOSKXU-FRQWDLQLQJ� PROHFXOHV� FDWDO\]H� WKH��������
R[LGDWLYH� GHFDUER[\ODWLRQ� RI� DOSKD-NHWR� DFLGV�� IRU�
H[DPSOH�� Į-NHWRJOXWDUDWH� DQG� S\UXYDWH� LQ� .UHEV�
F\FOH� >��@�� /LSRLF� DFLG� DQG� GLK\GUROLSRLF� DFLG�
�'+/$��� LWV� UHGXFHG� IRUP�� FRXQWHUDFW� WKH� IUHH���
UDGLFDOV� LQ� ERWK� DTXHRXV� DQG� OLSLG� GRPDLQV��
KHQFH��WKH����QLFNQDPH�³XQLYHUVDO�DQWLR[LGDQW´�>��@� 

��)LJXUH����*OXWDWKLRQH�R[LGDWLRQ�SURFHVV�>��@�� 



�� 

 

 
$GGLWLRQDOO\�� WKH� H[RJHQRXV� RQHV� VXFK� DV� GLHWDU\�
PLFURQXWULHQWV� DOVR� WDNH� SDUW� LQ� WKH� DQWLR[LGDQW������
GHIHQFH�V\VWHP��7KHVH�LQFOXGH�E-FDURWHQH��9LWDPLQV�
&� �DVFRUELF� DFLG�� DQG� 9LWDPLQ� (� �WRFRSKHUROV� DQG�
WRFRWULHQROV��� 9LWDPLQ� (� FDQ� SURWHFW� DJDLQVW� OLSLG���
SHUR[LGDWLRQ�DQG�VWDELOL]H�ELRORJLFDO�PHPEUDQHV�>��@���
9LWDPLQ�&�RSHUDWHV�DV�D�IUHH�UDGLFDO�VFDYHQJHU�LQ�WKH�
DTXHRXV� SKDVH� RI� F\WRSODVP� DQG� FDQ� UHJHQHUDWH�
UHGXFHG�WRFRSKHURO�>��@��2Q�WKH�RWKHU�KDQG��9LWDPLQ�
(� DQG� E-FDURWHQH� DFW� DV� DQWLR[LGDQWV� LQ� WKH� OLSLG���
HQYLURQPHQW��,Q�RQH�VWXG\��FRWUHDWPHQW�ZLWK�YLWDPLQV�
&� DQG� (� GHPRQVWUDWHG� D� V\QHUJLVWLF� DQWLR[LGDQW����
HIIHFW� >��@�� 2WKHU� LPSRUWDQW� HOHPHQWV� LQFOXGH��������
VHOHQLXP�� FRSSHU�� ]LQF� DQG� PDQJDQHVH� VLQFH� WKH\�
VHUYH�DV�FRIDFWRUV�IRU�HQ]\PDWLF�DQWLR[LGDQWV��� 
 
7KXV�� LW�EHFRPHV�PXFK�FOHDUHU� WKDW�DQWLR[LGDQWV�DUH�
EHQHILFLDO� LQ� WDFNOLQJ� REHVLW\� ZKLFK� RSHQV� XS� WR����
GLIIHUHQW�GLVFXVVLRQV�RQ�KRZ�WR�HQKDQFH�DQWLR[LGDQWV�
RXWZHLJKLQJ�LWV�UHGXFHG�OHYHO� LQ�REHVLW\-LQGXFHG�26��
7R� QR� VXUSULVH�� OLIHVW\OH� PRGLILFDWLRQV�� H[HUFLVH�
SK\VLFDO� DFWLYLWLHV�� ZHLJKW� UHGXFWLRQ� DQG� D� EDODQFHG�
QDWXUDO� GLHW� DUH� SURYHQ� WR� KDYH� DQ� DGYDQWDJHRXV��
HIIHFW�RQ�DQWLR[LGDQW�OHYHOV�� 
 
([HUFLVH�VWLPXODWHV�DQ�DQWLR[LGDWLYH�SDWKZD\ 
,W� LV� IRXQG� WKDW� GXULQJ� SK\VLFDO� H[HUFLVH�� WKH� HQHUJ\�
UHTXLUHPHQW�RI�WKH�PXVFXODU�V\VWHP�ULVHV�WKH�R[\JHQ�
FRQVXPSWLRQ�WR�D�OHYHO���–���WLPHV�DERYH�WKDW�RI�WKH�
>��@�� WKLV�SURPSWV� WKH�HVFDODWLRQ� RI�526� IORZ� LQ� WKH�
PXVFOH�ILEUHV�>��@��6NHOHWDO�PXVFOH� LV� WKH�FKLHI�526�
PDQXIDFWXUHU� GXULQJ� H[HUFLVH�� DQG� WKH� FHOOXODU� VLWHV�
RI�DEXQGDQW�SURGXFWLRQ�FRPSULVLQJ�WKH�PLWRFKRQGULD��
[DQWKLQH� R[LGDVH�� SKRVSKROLSDVH� $��� �1$'3+�����
R[LGDVH�� DQG� VRPH� LPPXQH-V\VWHP� FHOOV�� VXFK� DV�
QHXWURSKLOV�� HRVLQRSKLOV�� PRQRF\WHV� DQG� � PDFUR�
SKDJHV�>��@��,Q�DGGLWLRQ��LQFUHDVHG�ERG\�WHPSHUDWXUH�
DQG� GHFUHDVHG� EORRG� S+� GXH� WR� WKH� SUHVHQFH� RI���
ODFWLF� DFLG� KDV� EHHQ� UHSRUWHG� WR� VSHHG� XS� WKH�������
SURGXFWLRQ�RI�526��LQFUHDVLQJ�26�>��@��1RQHWKHOHVV��
GXULQJ� SK\VLFDO� WUDLQLQJ�� LQ� UHVSRQVH� WR� WKH���������
DEXQGDQFH� RI� 526�� SHFXOLDUO\� ZKHQ� LW� LV� QRW���������
H[KDXVWLYH�� DFWLYDWLRQ�RI� WKH�HQ]\PDWLF�(QGRJHQRXV�
$QWLR[LGDQW� 6\VWHP� �($6�� LV� VWLPXODWHG�� ZKLFK�����
PRGXODWHV� HQ]\PHV� VXFK� DV� *5�� &$7� DQG� *3[�
DORQJ� ZLWK� WKH� QRQ-HQ]\PDWLF� ($6�� LQFOXGLQJ� DOSKD�
OLSRLF�DFLG��JOXWDWKLRQH��DQG�VR�IRUWK�� 
 
%DVHG�RQ�D�FURVV-VHFWLRQDO�VWXG\�FRQGXFWHG�RQ�RYHU�
ZHLJKW�REHVH�SRVWPHQRSDXVDO�ZRPHQ�RI�DJH���-����
DQ� DFWLYH� OLIHVW\OH� �DHURELF� H[HUFLVH� IRU� DW� OHDVW� ���
PLQXWHV�� WKUHH� WLPHV� SHU� ZHHN�� ZDV� OLQNHG� WR��������
HQKDQFHG� DQWLR[LGDQW� HQ]\PH�DFWLYLWLHV�� SDUWLFXODUO\��
&$7�DQG�62'��LQ�SHULSKHUDO�EORRG�PRQRQXFOHDU�FHOOV�
>��@��$FXWH�WUDLQLQJ�DQG�FKURQLF�WUDLQLQJ�ZHUH�SURYHQ�
WR�KDYH�GLIIHUHQW�UHVSRQVHV�WR�26��0RGHUDWH�UHJXODU�
WUDLQLQJ�LV�SRVWXODWHG�WR�LQGXFH�($6��SURWHFW�WKH�ERG\�
IURP�26-LQGXFHG�GDPDJH�DQG�UHGXFH�WKH�SUREDELOLW\�
RI� FDUGLRYDVFXODU� GLVHDVHV� DV� ZHOO� DV� GHDWK���������
&RQYHUVHO\�� DFXWH� H[KDXVWLYH� WUDLQLQJ� KDV� EHHQ���
REVHUYHG� WR� PDUNHGO\� LQFUHDVH� IUHH� UDGLFDO�����������
SURGXFWLRQ�>��@�� ,W� LV�GHPRQVWUDWHG�WKDW�RFFDVLRQDOO\��
VHGHQWDU\� LQGLYLGXDOV� ZLWK� SUHFHGLQJ� FDUGLRYDVFXODU�
GLVHDVH�KDYH�VXGGHQ�FDUGLDF�GHDWK�GXH� WR�YLJRURXV�
H[HUFLVH�� WKRXJK�� QRW� LQ� WKH� FDVH� ZLWK� PRGHUDWH����
H[HUFLVH� DV� DFFXVWRPHG� SUDFWLFH� >��@�� 7KHUHIRUH��
UHJXODU� H[HUFLVH� GRHV� DFW� DV� DQ� DQWL-LQIODPPDWRU\�

)LJXUH����7KH�JHQHUDO�FDWDO\WLF�PHFKDQLVP�IRU�
GLVPXWDWLRQ�RI�2΍�E\�&X-=Q62'�>��@� 

VWUDWHJ\� DQG� D� QDWXUDO� DQWLR[LGDQW� LQ� FRPEDWLQJ����
REHVLW\�DQG�LWV�DVVRFLDWHG�FRPSOLFDWLRQV��ZKLOVW��LW�LV�
DOVR� QHFHVVDU\� WR� WDNH� LQWR� DFFRXQW� WKH� LQWHQVLW\��
PRGDOLW\� DQG� GXUDWLRQ� RI� WUDLQLQJ� DORQJ� ZLWK���������
LQGLYLGXDOVC�FOLQLFDO�DQWHFHGHQWV� 
 
%HVLGHV��ZHLJKW� UHGXFWLRQ� LV� VKRZQ� WR�HVFDODWH� WKH�
DQWLR[LGDQWV� OHYHO�� ,W� LV�NQRZQ� WKDW�ZHLJKW� UHGXFWLRQ�
LQFUHDVHV� DQWLR[LGDQW� GHIHQFHV�� GLPLQLVKHV���������
R[LGDWLRQ�PDUNHUV�DQG�LPSURYHV�FDUGLRYDVFXODU�DQG�
PHWDEROLF�ULVNV�DVVRFLDWHG�ZLWK�KXPDQ�REHVLW\� >��@��
$�VWXG\�E\�+HUPVGRUII�HW�DO��������WKDW�WKH�YDOXHV�RI�
DQWLR[LGDQWV� LQ�SODVPD� LQFUHDVHV�FRQVLGHUDEO\�DV�D�
UHVXOW�RI�UHSODFLQJ�EDOORRQV�LQ�WKH�VWRPDFK�RI�REHVH�
SHRSOH�IRU�VL[�PRQWKV�DV�ZHOO�DV�WKH�UHGXFWLRQ�LQ�WKH�
%0,�DQG�ZHLJKW� >��@��7KLV�VWXG\�DOVR�FRQILUPHG� WKH�
HIIHFW�RI�ZHLJKW�ORVV�ZLWK�WKH�HQKDQFHG�DQWLR[LGDQWV�
FDSDFLW\�� $QRWKHU� VWXG\� E\� 'HO� 5LR� HW� DO�� ������
SURYHG� WKDW� ZLWK� � GLHWDU\� LQWHUYHQWLRQ� DQG� ���� RI�
ZHLJKW� ORVV�� WKH� FRUUHODWLRQ� RI� HQ]\PDWLF� DQWLR[L�
GDQWV� DQG� WKHLU� V\QHUJLVWLF� DFWLRQ� WR� HOLPLQDWH� IUHH�
UDGLFDOV� KDG� � LQFUHDVHG� HVSHFLDOO\� JOXWDWKLRQH�����
SHUR[LGDVH�ZKLFK�LV�WKH�IRFXV�RI�WKLV�VWXG\�>��@��,Q�D�
VWXG\�E\�6WHSKHQLH�HW�DO����������D�����UHGXFWLRQ�LQ�
ZHLJKW� UHVXOWHG� LQ� LQFUHDVHG� 9LWDPLQ� '����������������
FRQFHQWUDWLRQV� LQ� SUHYLRXVO\� YLWDPLQ� '-LQVXIILFLHQW�
REHVH� LQGLYLGXDOV� >��@�� %HVLGHV�� REHVLW\� ZDV� DQ���
LQGHSHQGHQW� ULVN� IDFWRU� LQ� GUDLQLQJ� SURWHFWLYH�������
HQ]\PHV� LQ� HU\WKURF\WHV�� LQGLYLGXDOV� ZLWK� QRUPDO�
%0,� KDG� KLJKHU� 62'� DQG� *3;� DFWLYLWLHV� LQ���������
FRPSDULVRQ� ZLWK� REHVH� SHRSOH� >��@�� 7KHUHIRUH��
ZHLJKW� ORVV� FDQ� EULQJ� DERXW� DQ� LQFUHDVH� LQ�����������
DQWLR[LGDQW�HQ]\PHV�DFWLYLWLHV� ,Q�D�VWXG\�FRQGXFWHG�
E\� 0DWWPLOOHU� HW� DO�� �������� D� ���� UHGXFWLRQ� LQ�
ZHLJKW� UHVXOWHG� LQ� LQFUHDVHG� 9LWDPLQ� '����������������
FRQFHQWUDWLRQV� LQ� SUHYLRXVO\� YLWDPLQ� '-LQVXIILFLHQW�



�� 

 

REHVH� LQGLYLGXDOV� >��@�� %HVLGHV�� REHVLW\� ZDV� DQ����
LQGHSHQGHQW� ULVN� IDFWRU� LQ� GUDLQLQJ� SURWHFWLYH��������
HQ]\PHV�LQ�HU\WKURF\WHV��LQGLYLGXDOV�ZLWK�QRUPDO�%0,�
KDG� KLJKHU� 62'� DQG� *3;� DFWLYLWLHV� LQ� FRPSDULVRQ�
ZLWK� REHVH� SHRSOH� >��@�� 7KHUHIRUH�� ZHLJKW� ORVV� FDQ�
EULQJ� DERXW� DQ� LQFUHDVH� LQ� DQWLR[LGDQW� HQ]\PHV����
DFWLYLWLHV� 
 
 
&21&/86,21 
 
2EHVLW\� LV�D�ZRUU\LQJ�SUHYDOHQFH�ZKLFK�VSLNHG�XS� LQ�
QXPEHUV�QRW�RQO\� LQ�GHYHORSHG�FRXQWULHV�EXW�DOVR� LQ�
XQGHUGHYHORSHG� FRXQWULHV� UHVXOWLQJ� IURP� PDLQ���
FKDQJHV� LQ� GLHWDU\� SDWWHUQ� DQG� OLIHVW\OH� VXFK� DV����
VHGHQWDU\� OLIHVW\OH�� ODFN� RI� H[HUFLVH� RU� SK\VLFDO�����
LQDFWLYLW\�DV�ZHOO�DV� LQFUHDVLQJ�QXPEHUV�RI� IDVW-IRRG�
FKDLQ�DQG�KLJKO\�SURFHVVHG�IRRG�ZKLOH�PHWDEROLF�DQG�
JHQHWLF� VWXGLHV� GLVFORVH� WKDW� WKHUH� DUH� LQGLYLGXDOV�
ZKR� DUH� PRUH� OLDEOH� WR� JDLQ� ZHLJKW� FRPSDUHG� WR����
RWKHUV�� 2EHVLW\� LQGXFHV� R[LGDWLYH� VWUHVV� WKURXJK��
VHYHUDO� PHFKDQLVPV�� H[FHVVLYH� DQG� G\VIXQFWLRQ��
DGLSRVH�WLVVXH��K\SHUJO\FHPLD��K\SHUOHSWLQHPLD��DQG�
K\SHUOLSLGHPLD� ZKLFK� DOO� KDV� EHHQ� GHVFULEHG� WR�����
HVFDODWH�526-JHQHUDWLRQ�V\VWHPV�DQG� WR� UHGXFH� LWV�
GHWR[LILFDWLRQ�E\�DQWLR[LGDQW�V\VWHPV��LQ�IDYRXU�RI�WKH�
IRUPHU�� ,Q�DFFRUGDQFH�ZLWK� WKLV� LVVXH�� WKH�0DOD\VLDQ�
*RYHUQPHQW� KDG� VWDUWHG� YDULRXV� KHDOWK� SURJUDPV�
VXFK� DV� µ0\�:HLJKW� 0\� +HDOWK¶�� µ0\VLKDW¶� DQG� µ(DW�
5LJKW�� 0RYH� 5LJKW�� )LJKW� 2EHVLW\� WR� SURPRWH� D�
KHDOWK\� OLIHVW\OH� DPRQJ� 0DOD\VLDQ� FLWL]HQV� E\�������
GLVVHPLQDWLQJ� LQIRUPDWLRQ� UHJDUGLQJ� SURSHU� GLHWDU\�
SUDFWLFHV�� QXWULWLRQ� DQG� ILWQHVV� WKURXJK� SK\VLFDO����
DFWLYLWLHV� RU� H[HUFLVHV�� 2QH� RI� WKH� ULVLQJ� VXEMHFWV�
ZKLFK� JDUQHUHG� PXFK� DWWHQWLRQ� UHFHQWO\� LV�������������
DQWLR[LGDQWV��7KH�DFWLYDWLRQ�RI�DQWLR[LGDQWV�LQ�REHVLW\
-LQGXFHG�R[LGDWLYH�VWUHVV�LV�EHLQJ�NHHQO\�DQDO\]HG�DV�
D� SRVVLEOH� RSWLRQ� LQ� FRPEDWLQJ� REHVLW\� DQG� LWV�������
DVVRFLDWHG�FRPSOLFDWLRQ��$W�WKH�PRPHQW��PRGLILFDWLRQ�
RI� OLIHVW\OH� LQFOXGLQJ� LQFUHDVHG� SK\VLFDO� DFWLYLW\��
ZHLJKW� UHGXFWLRQ� DQG� SUDFWLFH� RI� KHDOWK\� GLHW���������
HVSHFLDOO\� RQHV� ULFK� LQ� DQWLR[LGDQWV�� LQFOXGLQJ�������
YHJHWDEOHV�� IUXLWV�DQG�EDODQFHG�PLFURQXWULHQWV��KDYH�
EHHQ�SURSRVHG�DV�EHQHILFLDO�VWUDWHJLHV�DV�WKH\�DUH�DOO�
SURYHQ�WR�KDYH�OLQNHG�LQ�LQFUHDVLQJ�DQWLR[LGDQWV�OHYHO� 
 
 
5()(5(1&(6 
 
�� 2EHVLW\�� ��������� 5HWULHYHG� 'HFHPEHU� ��� ������

IURP� KWWSV���ZZZ�ZKR�LQW�ZHVWHUQSDFLILF�KHDOWK-
WRSLFV�REHVLW\� 

�� 1J� 0�� )OHPLQJ� 7�� 5RELQVRQ� 0�� 7KRPVRQ� %��
*UHHW]� 1�� 0DUJRQR� &�� HW� DO�� ������ *OREDO�� UH�
JLRQDO�� DQG� QDWLRQDO� SUHYDOHQFH� RI� RYHUZHLJKW�
DQG� REHVLW\� LQ� FKLOGUHQ� DQG� DGXOWV� GXULQJ� ����-
������ D� V\VWHPDWLF� DQDO\VLV� IRU� WKH�*OREDO� %XU�
GHQ� RI�'LVHDVH�6WXG\� /DQFHW� ���� ����������–
�����GRL����������6����-�������������-��  

�� 2EHVLW\�RQ�WKH�ULVH�LQ�$6($1�_�7KH�$6($1�3RVW��
��������� 5HWULHYHG� 'HFHPEHU� ��� ������ IURP�
KWWSV���WKHDVHDQSRVW�FRP�DUWLFOH�REHVLW\-ULVH-
DVHDQ� 

�� ,QVWLWXWH� IRU�3XEOLF�+HDOWK� ������1DWLRQDO�+HDOWK�
DQG� 0RUELGLW\� 6XUYH\� �1+06�� ������ 1RQ-
FRPPXQLFDEOH� GLVHDVHV�� KHDOWKFDUH� GHPDQG��
DQG� KHDOWK� OLWHUDF\—.H\� )LQGLQJV� IURP� KWWS���
LNX�JRY�P\�LPDJHV�,.8�'RFXPHQW�5(3257�

1+06�����,QIRJUDSKLFB%RRNOHWB1+06B����-
(QJOLVK�SGI 

�� &HUFDWR�&���)RQVHFD�)$��������&DUGLRYDVFXODU�
ULVN�DQG�REHVLW\�� ,Q�'LDEHWRORJ\�DQG�0HWDEROLF�
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VLD�������-��� 

��� 0HNDU\�5$��)HVNDQLFK�'��0DOVSHLV�6��+X�)%��
:LOOHWW� :&�� )LHOG� $(�� ������ 3K\VLFDO� DFWLYLW\�
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0RQWLHO�� ,��� 6iQFKH]-5LYHUD�� *��� 9DODGH]-9HJD��
&���	�0RUDOHV-*RQ]iOH]��-��$����������,QIODPPD�
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��� )URVVL� %�� 'H� &DUOL� 0�� 'DQLHO� .&�� 5LYHUD� -��
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5HI-�-GHSHQGHQW� SDWKZD\�� (XURSHDQ� -RXUQDO�
RI� ,PPXQRORJ\�� ����������-���� GRL�� ��������
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+��.RVKLQR�7��$UDNL�7��������9LWDPLQV�DPHOLRUDWH�
VHFRQGDU\� PLWRFKRQGULDO� IDLOXUH� LQ� QHRQDWDO� UDW�
EUDLQ�� 3HGLDWULF� 1HXURORJ\�� ��������-��� GRL��
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OHYHOV�DIWHU�ZHLJKW� ORVV�LQ�REHVH�ZRPHQ�FRU�
UHODWH�ZLWK�LPSURYHPHQW�LQ�LQVXOLQ�UHVLVWDQFH��
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0HWDEROLVP�� ����������-��� GRL�� ��������
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��������� 

��� 2OXVL� 62�� ������ 2EHVLW\� LV� DQ� LQGHSHQGHQW�
ULVN� IDFWRU� IRU� SODVPD� OLSLG� SHUR[LGDWLRQ� DQG�
GHSOHWLRQ� RI� HU\WKURF\WH� F\WRSURWHFWLF� HQ�
]\PHV� LQ� KXPDQV�� ,QWHUQDWLRQDO� -RXUQDO� RI�
2EHVLW\� DQG� 5HODWHG� 0HWDEROLVP� 'LVRUGHUV��
����������-���� GRL�� ��������VM�LMR����������
30,'����������� 

��� 8UTXLDJD�,��/HLJKWRQ�)��������3ODQW�SRO\SKH�
QRO�DQWLR[LGDQWV�DQG�R[LGDWLYH�VWUHVV��%LRORJ\�
5HVHDUFK���������-���� GRL�� ��������V����-
�������������������30,'����������� 

��� %UDPELOOD�'��0DQFXVR�&��6FXGHUL�05��%RVFR�
3��&DQWDUHOOD�*��/HPSHUHXU�/��'L�%HQHGHWWR�
*��3H]]LQR�6��%HUQDUGLQL�5��������7KH�UROH�RI�
DQWLR[LGDQW� VXSSOHPHQW� LQ� LPPXQH� V\VWHP��
QHRSODVWLF��DQG�QHXURGHJHQHUDWLYH�GLVRUGHUV��
D�SRLQW�RI�YLHZ�IRU�DQ�DVVHVVPHQW�RI�WKH�ULVN�
EHQHILW� SURILOH�� 1XWULWLRQ� -RXUQDO�� ������ GRL��
������������-����-�-���� 30,'�� ����������
30&,'��30&�������� 

��� $EHWH�/��*R\HQHFKHD�(��=XOHW�0$��0DUWtQH]�
-$�� ������ 2EHVLW\� DQG�PHWDEROLF� V\QGURPH��
SRWHQWLDO�EHQHILW�IURP�VSHFLILF�QXWULWLRQDO�FRP�
SRQHQWV�� 1XWULWLRQ�� 0HWDEROLVP� DQG� &DUGLR�
YDVFXODU� 'LVHDVHV�� 6XSSOHPHQW� ������� %�–
%��� 

��� &UXMHLUDV�$%��3DUUD�0'��5RGUtJXH]�0&��0DU�
WtQH]�GH�0RUHQWLQ�%(��0DUWtQH]�-$���������$�
UROH�IRU�IUXLW�FRQWHQW�LQ�HQHUJ\-UHVWULFWHG�GLHWV�
LQ� LPSURYLQJ� DQWLR[LGDQW� VWDWXV� LQ� REHVH�
ZRPHQ� GXULQJ� ZHLJKW� ORVV�� 1XWULWLRQ�
�%XUEDQN�� /RV� $QJHOHV� &RXQW\�� &DOLI����
�������-�����'2,����������M�QXW������������� 

��� %ORRPHU�5-��.DELU�00��0DUVKDOO�.(��&DQDOH�
5(��)DUQH\�70��������3RVWSUDQGLDO�R[LGDWLYH�
VWUHVV� LQ� UHVSRQVH� WR� GH[WURVH� DQG� OLSLG�
PHDOV� RI� GLIIHULQJ� VL]H�� /LSLGV� +HDOWK� 'LV��
������ ������ GRL�� ������������-���;-�-����
30,'������������30&,'��30&�������� 

��� +HUPVGRUII�++��3XFKDX�%��9ROS�$&��%DUERVD�
.%��%UHVVDQ�-��=XOHW�0È��0DUWtQH]�-$��������
'LHWDU\� WRWDO�DQWLR[LGDQW�FDSDFLW\� LV� LQYHUVHO\�
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UHODWHG�WR�FHQWUDO�DGLSRVLW\�DV�ZHOO�DV�WR�PHWDEROLF�
DQG� R[LGDWLYH� VWUHVV� PDUNHUV� LQ� KHDOWK\� \RXQJ�
DGXOWV��1XWULWLRQ�	�0HWDEROLVP� �/RQG��������������
GRL�� ������������-����-�-���� 30,'�� ����������
30&,'��30&�������� 

��� 'HO� 5LR� '�� $JQROL�� &�� 3HOOHJULQL� 1�� .URJK� 9��
%ULJKHQWL� )��0D]]HR�7��0DVDOD�*��%HQGLQHOOL�� %��
%HUULQR� )�� 6LHUL�� 6�� HW� DO� ������ 7RWDO� DQWLR[LGDQW�
FDSDFLW\�RI� WKH� GLHW� LV� DVVRFLDWHG�ZLWK� ORZHU� ULVN�
RI� LVFKHPLF�VWURNH� LQ�D� ODUJH�,WDOLDQ�FRKRUW��-RXU�
QDO�RI�1XWULWLRQ���������–���� 

��� 6WHSKHQLH� 6�� &KDQJ� <3�� *QDQDVHNDUDQ� $�� (VD�
10��*QDQDUDM�&��������$Q�LQVLJKW�RQ�VXSHUR[LGH�
GLVPXWDVH� �62'�� IURP� SODQWV� IRU� PDPPDOLDQ�
KHDOWK� HQKDQFHPHQW�� -RXUQDO� RI� )XQFWLRQDO�
)RRGV�� ���� �������� KWWSV���GRL�RUJ���������

M�MII������������ 
��� 0DWWPLOOHU� 6$�� &DUOVRQ� %$�� 6RUGLOOR� /0�� ������

5HJXODWLRQ�RI� LQIODPPDWLRQ�E\�VHOHQLXP�DQG�VH�
OHQRSURWHLQV��,PSDFW�RQ�HLFRVDQRLG�ELRV\QWKHVLV��
-RXUQDO� RI� 1XWULWLRQDO� 6FLHQFH� ��� �–���� KWWSV���
GRL�RUJ���������MQV�������� 

��� *R\DO� 00�� %DVDN� $�� ������ +XPDQ� FDWDODVH��
/RRNLQJ�IRU�FRPSOHWH�LGHQWLW\��3URWHLQ�DQG�&HOO���
������ ���–����� KWWSV���GRL�RUJ���������V�����-
���-����-] 
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$17,0$/$5,$�$1'�%8//�,1�7+(�(<(� 

.KDLUXO�$QZDU�,EUDKLP�����,VPDHHO�0RKDPHG�.KRQML����DQG�=XQDLQD�(PERQJ
��� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��6FKRRO�RI�0HGLFDO�6FLHQFHV��+HDOWK�&DPSXV��8QLYHUVLWL�6DLQV�0DOD\VLD��������.XEDQJ�.HULDQ��
.HODQWDQ��0DOD\VLD� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��.XOOL\\DK�RI�0HGLFLQH��,QWHUQDWLRQDO�,VODPLF�8QLYHUVLW\�0DOD\VLD��.XDQWDQ�&DPSXV�� 
%DQGDU�,QGHUD�0DKNRWD��������.XDQWDQ��3DKDQJ��0DOD\VLD� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��6DOPDQL\D�0HGLFDO�&RPSOH[��3�2��%R[�����0LQLVWU\�RI�+HDOWK��0DQDPD�&LW\�� 
.LQJGRP�RI�%DKUDLQ� 

�+RVSLWDO�8QLYHUVLWL�6DLQV�0DOD\VLD��-DODQ�5DMD�3HUHPSXDQ�=DLQDE�,,��������.XEDQJ�.HULDQ�� 
.HODQWDQ��0DOD\VLD������������������������������������������������ 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
=XQDLQD�(PERQJ 
 
(PDLO�DGGUHVV�� 
]XQDLQD#XVP�P\� 
 

5HFHLYHG�� 
'HFHPEHU������ 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
$SULO����� 

.H\ZRUGV� 

V\VWHPLF�OXSXV�HU\WKHPDWRVXV� 
K\GUR[\FKORURTXLQH� 
FKORURTXLQH�� 
PDFXORSDWK\�� 
%XOO¶V�H\H� 

$%675$&7 

+\GUR[\FKORURTXLQH� �+&4�� DQG� FKORURTXLQH� �&4�� DUH� DQWLPDODULD�PHGLFDWLRQV� WKDW� KDYH� EHHQ�ZLGHO\�

DFFHSWHG�DQG�XVHG� WR� WUHDW� V\VWHPLF� OXSXV�HU\WKHPDWRVXV� �6/(��� ,W� KDV�EHHQ� LPSURYLQJ� WKH�RXWFRPH�

DQG� LQFUHDVH� OLIH� H[SHFWDQF\�� +RZHYHU�� ORQJ-WHUP� LQWDNH� RI� +&4�&4� RU� DW� KLJK� GRVH� RI� WKHVH����������

PHGLFDWLRQV�PD\� FDXVH� LUUHYHUVLEOH� RFXODU� WR[LFLW\�� ,Q� WKH� H\HV�� LW� FDQ�PDQLIHVW� DV�PDFXORSDWK\� DQG�

NHUDWRSDWK\�� 7KH� GDPDJH� GRQH� ZLOO� FRQWLQXH� WR� SURJUHVV� HYHQ� \HDUV� DIWHU� VWRSSLQJ� WKH� PHGLFDWLRQ��

(DUO\� GHWHFWLRQ� DQG� VWRSSLQJ� WKH� PHGLFDWLRQ� LV� UHFRPPHQGHG� LQ� RUGHU� WR� OLPLW� WKH� SRWHQWLDO� EOLQGLQJ��

FRPSOLFDWLRQ�HVSHFLDOO\�LQ�\RXQJ�6/(�SDWLHQW� 

,1752'8&7,21 
 
&KORURTXLQH� �&4�� ZDV� LQLWLDOO\� GHYHORSHG� DV� DQ� DQWL�
PDODULD� PHGLFDWLRQ�� /DWHU�� LW� ZDV� IRXQG� WKDW� LW� LV������
EHQHILFLDO� LQ� WKH� WUHDWPHQW� RI� UKHXPDWRORJLFDO����������
FRQGLWLRQV� VXFK� DV� UKHXPDWRLG� DUWKULWLV� DQG� V\VWHPLF�
OXSXV� HU\WKHPDWRVXV� �6/(�� >���@�� $PRQJ� WKH� VLGH���
HIIHFW� WKDW� LV� FDXVHG� E\� WKLV� DQWLPDODULDO� GUXJ� LV�������
UHWLQRSDWK\��,W�LV�LUUHYHUVLEOH�GHVSLWH�VWRSSLQJ�WKH�GUXJ��
:H� SUHVHQW� D� FDVH� RI� %XOO¶V� H\H� PDFXORSDWK\� LQ� D�
\RXQJ�6/(�SDWLHQW�WKDW�UHFHLYHG�&4�WKHUDS\� 
 
 
&$6(�35(6(17$7,21 
 
$���-\HDU-ROG�0DOD\� ODG\�ZDV�GLDJQRVHG�ZLWK�6/(�IRU�
WKH�SDVW����\HDUV��6KH�ZDV�ILUVW�GLDJQRVHG�DW�WKH�DJH�
RI� ���� 6KH� ILUVW� SUHVHQWHG� ZLWK� FKURQLF�PXOWLSOH� MRLQWV�
SDLQ�� IDFLDO� UDVK�� DQG� DORSHFLD�� 6KH�ZDV� WKHQ� VWDUWHG�
RQ� &4� ����PJ� GDLO\� WRJHWKHU� ZLWK� RUDO� SUHGQLVRORQH��
7KH� RFXODU� VFUHHQLQJ� ZDV� SHUIRUPHG� ZLWKLQ� WKH� ILUVW�
PRQWK�RI�VWDUWLQJ�&4�WUHDWPHQW��+HU�YLVLRQ�ZDV����� LQ�
ERWK�H\HV��7KH�RFXODU�DVVHVVPHQW�ZDV�QRUPDO�ZLWK�QR�
UHWLQRSDWK\�DQG�QRUPDO�RSWLF�QHUYH�IXQFWLRQ�WHVW� 

6KH� ZDV� RQ� UHJXODU� &4� DQG� RUDO� SUHGQLVRORQH���
WUHDWPHQW�� +HU� FRPSOLDQFH� ZDV� JRRG�� � 6KH� KDG��
\HDUO\�RFXODU� UHYLHZ��$IWHU���\HDUV�RI� WKHUDS\��ERWK�
PHGLFDWLRQV� ZHUH� GLVFRQWLQXHG� LQ� YLHZ� RI� VWDEOH�
6/(�� $� \HDU� ODWHU�� VKH� ZDV� UHVWDUWHG� RQ���������������
K\GUR[\FKORURTXLQH� �+&4�� ���� PJ� WRJHWKHU� ZLWK�
RUDO�SUHGQLVRORQH����PJ�GDLO\�GXH�WR�UHODSVH�RI�6/(�
ZLWK�UHFXUUHQFH�RI� MRLQW�SDLQ�DQG�IDFLDO�UDVK��<HDUO\�
IXQGXV� DVVHVVPHQW� ZDV� QRUPDO� ZLWK� ���� YLVLRQ���
ELODWHUDOO\�� 
 
6L[� \HDUV� DIWHU� +&4� WKHUDS\�� ERWK� IXQGL� VKRZHG�
SDUDIRYHDO� K\SRSLJPHQWHG� OHVLRQ� DW� PDFXODU� DUHD��
�)LJXUH� ���� 6KH� ZDV� RWKHUZLVH� DV\PSWRPDWLF� DQG�
KHU� YLVXDO�DFXLW\� UHPDLQHG����� LQ�ERWK�H\HV��7KHUH�
ZDV� GHILFLW� RI� ,VKLKDUD� SVHXGRLVRFKURPDWLF� FRORU�
SODWH� WHVW� ELODWHUDOO\� ZKLFK� ZDV� ZRUVW� RQ� WKH� ULJKW�
H\H��2SWLFDO�FRKHUHQFH� WRPRJUDSK\��2&7��VKRZHG�
QRUPDO� FHQWUDO� PDFXODU� WKLFNQHVV� ELODWHUDOO\� ZLWK�
ELODWHUDO� SDUDIRYHDO� WKLQQLQJ� HYLGHQFHG� E\� ORVV� RI�
WKH�IRYHDO�FRQWRXU�JLYLQJ�WKH�VKDSH�RI�IO\LQJ�VDXFHU��
+\SRSLJPHQWHG� OHVLRQ� VXUURXQGLQJ� WKH� IRYHD������
FRUUHVSRQG� WR� WKH� ORVV� RI� RXWHU� VHJPHQW� RI���������
SKRWRUHFHSWRU�DQG�UHWLQDO�SLJPHQW�HSLWKHOLXP��53(��
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�)LJXUH� ���� ,Q� YLHZ� RI� ELODWHUDO� PDFXORSDWK\� +&*��
WKHUDS\�ZDV�VWRSSHG��+RZHYHU��WKH�RUDO�SUHGQLVRORQH�
ZDV� FRQWLQXHG� ZLWK� WDSHULQJ� GRVH� DQG� D]DWKLRSULQH�
�$=$�����PJ�GDLO\�ZDV�DGGHG� 
 
+HU�YLVLRQ�FRQWLQXHG�WR�GHWHULRUDWH�RYHU� WLPH�GHVSLWH�
VWRSSLQJ�WKH�+&4�PHGLFDWLRQ��5HYLHZ�DW���\HDU�DIWHU�
VWRSSLQJ� +&4� WKHUDS\�� KHU� EHVW� FRUUHFWHG� YLVXDO��
DFXLW\� �%&9$�� ZDV� ����� � DQG� ������ LQ� WKH� ULJKW� DQG�
OHIW� H\H� UHVSHFWLYHO\�� )XQGXV� H[DPLQDWLRQ� VKRZHG�
FRPSOHWH� 53(� GHSLJPHQWDWLRQ� ULQJ� RQ� WKH� ULJKW���
PDFXOD� DQG� LQFRPSOHWH� K\SRSLJPHQWHG� �53(����
GHSLJPHQWDWLRQ�� ULQJ� LQ� WKH� OHIW� PDFXOD� �)LJXUH� ����
&HQWUDO�PDFXODU�WKLFNQHVV�E\�2&7�ZDV������P�LQ�WKH�

ULJKW� H\H� DQG� �ZKLOH� WKH� OHIW�PDFXODU� WKLFNQHVV�ZDV�
���� �P�� 7KH� SDUDIRYHDO� WKLQQLQJ� ZDV� PRUH�����������
SURQRXQFHG� LQ� WKH� ULJKW� H\H� �)LJXUH� ���� 9LVXDO� ILHOG�
ZDV� SHUIRUPHG� LQ� WKLV� SDWLHQW�� KRZHYHU�� WKH� ILQGLQJ�
ZDV�QRW�UHOLDEOH� 
 
+HU� FXUUHQW� PHGLFDWLRQ� LQFOXGHV� $=$� ��� PJ� GDLO\�
DQG�RUDO� SUHGQLVRORQH����PJ�GDLO\��6KH� LV� FXUUHQWO\�
ZHOO�ZLWK�%&9$�VWDEOH�DW������DQG��������LQ�ULJKW�DQG�
OHIW� H\H�� +HU� QDWXUDO� OHQV� LV� FOHDU� DQG� LQWUD-RFXODU�
SUHVVXUH� �,23�� LV� ZLWKLQ� QRUPDO� UDQJH� GHVSLWH�������
SURORQJ�XVDJH�RI�RUDO�FRUWLFRVWHURLG��6KH�UHPDLQV�RQ�
\HDUO\� RFXODU� DVVHVVPHQW� WR� FORVHO\� PRQLWRU� WKH���
SURJUHVVLRQ�RI�+&4�PDFXORSDWK\� 

)LJXUH����%LODWHUDO�SDUDIRYHDO�K\SRSLJPHQWHG�OHVLRQ�VXUURXQGLQJ�WKH�IRYHD�DW���\HDUV�RI�������
K\GUR[\FKORURTXLQH�WKHUDS\��5(��ULJKW�H\H��/(��OHIW�H\H��� 

)LJXUH����2SWLFDO�FRKHUHQFH�WRPRJUDSK\�RI�PDFXOD�DW���\HDUV�RI�K\GUR[\FKORURTXLQH�WKHUDS\�VKRZLQJ�SDUDIRYHDO�WKLQQLQJ�
RQ�ERWK�H\HV��5(��ULJKW�H\H��/(��OHIW�H\H��HYLGHQFHG�E\�ORVV�RI�WKH�IRYHDO�FRQWRXU�JLYLQJ�WKH�VKDSH�RI�IO\LQJ�VDXFHU������

+\SRSLJPHQWHG�OHVLRQ�VXUURXQGLQJ�WKH�IRYHD��FRUUHVSRQGV�WR�WKH�ORVV�RI�WKH�RXWHU�VHJPHQW�RI�SKRWRUHFHSWRU�DQG�UHWLQDO�
SLJPHQW�HSLWKHOLXP��DUURZ�� 
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',6&866,216 
 
6\VWHPLF�/XSXV�(U\WKHPDWRXV� LV�D�FKURQLF�V\VWHPLF�
DXWRLPPXQH� GLVHDVH� DIIHFWLQJ� PXOWLSOH� RUJDQV� WKXV�
WKH�YDULDEOH�SUHVHQWDWLRQ��FRXUVH�DQG�SURJQRVLV��,W�LV�
FKDUDFWHUL]HG�E\� UHPLVVLRQV�DQG� IODUHV� >�@�� ,W�DIIHFWV�
RFXODU� VWUXFWXUH� IURP� DQWHULRU� WR� SRVWHULRU� VHJPHQW��
HLWKHU�SDUWO\�RU�WKH�ZKROH�RFXODU�V\VWHP��'DPDJHV�WR�
WKH� RFXODU� V\VWHP� FRXOG� EH� GXH� WR� WKH� HIIHFW� RI� WKH�
GLVHDVH�RU�GXH�WR�WKH�WUHDWPHQW�RI�WKH�6/(�>���@� 
 
'UXJ� LQGXFHG�PDFXORSDWK\� LQ� 6/(� LV� XVXDOO\� FDXVH�
E\� WUHDWPHQW� ZLWK� DQWLPDODULDO� GUXJV�� &4� RU� +&4��
3DWLHQW� WKDW� UHFHLYHG� PRUH� WKDQ� ���� PJ�NJ�GD\� RI�
+&4� DQG� �� PJ�NJ�GD\� RI� &4� KDYH� KLJK� ULVN� RI����
PDFXORSDWK\� EDVHG� RQ� LGHDO� ZHLJKW� >�@�� ,Q� UHFHQW�����

SXEOLFDWLRQ� LW� LV� UHFRPPHQGHG� WR� VFUHHQ� SDWLHQW�����
UHFHLYLQJ�PRUH�WKDQ���PJ�NJ�GD\�DQG�����PJ�NJ�GD\�
RI�UHDO�ERG\�ZHLJKW�>�@� 
 
0HFKDQLVP� RI� &4� DQG� +&4� WR[LFLW\� LV� QRW� ZHOO�������
XQGHUVWRRG�� ,W� LV� WKRXJKW� WKDW� WKH� DFFXPXODWLRQ� LQ��
UHWLQD�E\�ELQGLQJ�WR�WKH�PHODQLQ�LQ�53(�ZKLFK�FDXVH�
WKH� SURORQJ� HIIHFW� ORFDOO\� >�@�� %HVLGH� WKH� GRVH� DQG�
GXUDWLRQ� RI� WKH� GUXJV�� RWKHU� ULVN� IDFWRUV� WKDW����������
FRQWULEXWH� WR� WKH� WR[LFLW\� DUH� XQGHUO\LQJ� PDFXODU���
GLVHDVHV��FRQFXUUHQW�UHQDO�GLVHDVH�ZKLFK�LV�FRPPRQ�
LQ� 6/(� SDWLHQWV�� DQG� FRQFXUUHQW� WUHDWPHQW� ZLWK�����
WDPR[LIHQ�>�@� 
 
&XUUHQWO\� WKH� RQO\� PDQDJHPHQW� RI� &4� DQG� +&4���
UHWLQRSDWK\�LV�FHVVDWLRQ�RI�WKH�GUXJV���6WRSSLQJ�RI�WKH�

)LJXUH����)XQGXVFRSLF�ILQGLQJ���\HDUV�DIWHU�GLVFRQWLQXDWLRQ�RI�K\GUR[\FKORURTXLQH�WKHUDS\�VKRZLQJ����
ZRUVHQLQJ�SDUDIRYHDO�K\SRSLJPHQWHG��UHWLQDO�SLJPHQW�HSLWKHOLXP�GHSLJPHQWDWLRQ��ULQJ�RQ�ERWK�H\HV����

�5(��ULJKW�H\H��/(��OHIW�H\H��� 

)LJXUH����2SWLFDO�FRKHUHQFH�WRPRJUDSK\�RI�PDFXOD�DIWHU���\HDUV�GLVFRQWLQXDWLRQ�RI�K\GUR[\FKORURTXLQH�WKHUDS\�
VKRZLQJ�ZRUVHQLQJ�RI�SDUDIRYHDO�WKLQQLQJ��DUURZ��LQ�ERWK�H\HV��5(��ULJKW�H\H��/(��OHIW�H\H���PRUH�SURQRXQFHG�

WHPSRUDOO\�LQ�WKH�ULJKW�H\H�� 
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GUXJV� GRHV� QRW� SUHYHQW� RU� KDOW� WKH� SURJUHVVLRQ� RI��
UHWLQRSDWK\� >�@��+HQFH�� WKHUH� LV� WKH� QHHGV� WR� VFUHHQ�
DQG� PRQLWRU� IRU� WKH� GUXJV� LQGXFHG� UHWLQRSDWK\�� 7KH�
GHFLVLRQ� WR�VWRS�PHGLFDWLRQ� LQ�D�SDWLHQW� QHHGV� WR�EH�
GLVFXVVHG� ZLWK� WKH� SK\VLFLDQ� ZKR� LV� PDQDJLQJ� WKH�
SDWLHQW��DQG�DQRWKHU�GUXJV�VKRXOG�EH�FRQVLGHUHG�>�@� 
 
7KH� UHFRPPHQGDWLRQ� E\� 7KH� 5R\DO� &ROOHJH� RI�����
2SKWKDOPRORJLVWV� LV� WR� VFUHHQ� WKH� SDWLHQWV� UHFHLYLQJ�
&4�RU�+&4���\HDUV�DIWHU� WKH�EDVHOLQH�DW� WKH�WLPH�RI�
VWDUWLQJ�WKH�PHGLFDWLRQ��3DWLHQW�ZKR�KDYH�VHYHUH�ULVN�
IDFWRUV� VXFK� DV� UHQDO� LPSDLUPHQW� �H*)5� OHVV� WKDQ�
��PO�PLQ�����Pð���7DPR[LIHQ�XVH��KLJK�GRVHV�RI�&4�
�ޓ� ���� PJ�NJ�� RU� +&4� �ޓ� ���� PJ�NJ�� QHHG� WR� EH�����
DVVHVVHG�\HDUO\�>�@�� 
 
$XWRPDWHG� YLVXDO� ILHOGV� DQG� VSHFWUDO-GRPDLQ� 2&7�
�6'-2&7�� DUH� UHFRPPHQGHG� IRU� SULPDU\� VFUHHQLQJ��
6SHFWUDO-GRPDLQ� 2&7� LV� DQ� REMHFWLYH� VFUHHQLQJ� WR�
ORRN�IRU�DQ\�FKDQJHV�LQ�WKH�UHWLQDO�OD\HU��(DUO\�ILQGLQJ�
LQ� 2&7� LQFOXGHV� WKLQQLQJ� RI� SKRWRUHFHSWRU� OD\HU�����
HOOLSVRLG� OD\HU�� RXWHU� QXFOHDU� OD\HU� DQG� 53(�� 0RVW�
FRPPRQO\�VHHQ�DUH�FKDQJHV� LQ� WKH�SDUDIRYHDO�DUHD��
KRZHYHU� LQ�$VLDQ�H\HV�FKDQJHV�DUH�PRVW�FRPPRQO\�
VHHQ�LQ�PRUH�SHULSKHUDO�UHWLQD�>�@� 
 
$XWRPDWHG� YLVXDO� ILHOG� WHVW� LV� KHOSIXO� ZKHQ� XVHG����
WRJHWKHU�ZLWK�RWKHU� LQYHVWLJDWLRQ� LQ�HDUO\�GHWHFWLRQ�RI�
&4� UHWLQRSDWK\� >�����@�� ,W� VKRZV� FKDQJHV� LQ� WKH���
PDFXOD�ZLWK���-��WHVWLQJ��%XW� IRU�$VLDQ�SDWLHQW�ZLGHU�
WHVW����-��RU���-���DUH�UHFRPPHQGHG�DV�PDFXORSDWK\�
WHQGV� WR� DIIHFW� WKH� PRUH� SHULSKHUDO� H[WUDPDFXODU���
DUHD��� 
 
2WKHU� DGGLWLRQDO� VFUHHQLQJ� WHVWV� DUH� PXOWLIRFDO�����
HOHFWURUHWLQRJUDP��PI(5*��WKDW�FDQ�SURYLGH�REMHFWLYH�
FRQILUPDWLRQ� RI� YLVXDO� ILHOG� ORVV�� )XQGXV�����������������
DXWRIOXRUHVFHQFH� PD\� UHYHDO� HDUO\� SDUDIRYHDO� RU���
H[WUDPDFXODU� SKRWRUHFHSWRU� GDPDJH�� GHPRQVWUDWHG�
DV� DUHD� RI� LQFUHDVH� DXWRIOXRUHVFHQFH�� /DWHU�� LQ������
DGYDQFHG� VWDJH� LW� ZLOO� VKRZ� K\SR-DXWRIOXRUHVFHQFH�
ZKLFK�LQGLFDWH�53(�GHDWK�>���@� 
 
 
&21&/86,21 
 
,Q�FRQFOXVLRQ�VFUHHQLQJ�RI�UHWLQRSDWK\�LQ�6/(�SDWLHQWV�
UHFHLYLQJ�&4�RU�+&4�LV�LPSRUWDQW�DV�WKH�GDPDJH�DUH�
LUUHYHUVLEOH� >���@��(YHQ�ZLWK� FHVVDWLRQ� RI�PHGLFDWLRQ��
WKH�&4�RU�+&4�PDFXORSDWK\�FDQ�VWLOO�SURJUHVV��(DUO\�
DQG� WLPHO\� GHWHFWLRQ� LV� FUXFLDO� LQ� RUGHU� WR� VWRS� WKH�
PHGLFDWLRQ�DV�VRRQ�DV�SRVVLEOH��0DFXORSDWK\�FDXVHV�
GHWHULRUDWLRQ� RI� YLVXDO� DFXLW\�� OHDGLQJ� WR� GHFUHDVH� LQ�
TXDOLW\�RI�OLIH�� 

5()(5(1&(6� 
 
�� /HH�6-��6LOYHUPDQ�(��%DUJPDQ�-0��7KH�UROH�RI�

DQWLPDODULDO�DJHQWV�LQ�WKH�WUHDWPHQW�RI�6/(�DQG�
OXSXV� QHSKULWLV�� 1DW� 5HY� 1HSKURO�� ������
��������-���� 

�� 5XL]-,UDVWRU]D� *�� 5DPRV-&DVDOV� 0�� %ULWR-
=HURQ�3��.KDPDVKWD�0$��&OLQLFDO�HIILFDF\�DQG�
VLGH� HIIHFWV� RI� DQWLPDODULDOV� LQ� V\VWHPLF� OXSXV�
HU\WKHPDWRVXV�� D� V\VWHPDWLF� UHYLHZ�� $QQ�
5KHXP�'LV����������������-�� 

�� %HUWVLDV� *�� ,RDQQLGLV� -3$�� %ROHWLV� -�� %RP�
EDUGLHUL�6��&HUYHUD�5��'RVWDO�&��HW�DO��(8/$5�
UHFRPPHQGDWLRQV�IRU� WKH�PDQDJHPHQW�RI�6\V�
WHPLF�/XSXV�(U\WKHPDWRVXV��5HSRUW� RI� D�7DVN�
)RUFH� RI� WKH� (8/$5� 6WDQGLQJ� &RPPLWWHH� IRU�
,QWHUQDWLRQDO� &OLQLFDO� 6WXGLHV� ,QFOXGLQJ� 7KHUD�
SHXWLFV��$QQ�5KHXP�'LV����������������-��� 

�� 3DOHMZDOD�1�9��:DOLD�+6��<HK�6��2FXODU�0DQL�
IHVWDWLRQV�RI�6\VWHPLF�/XSXV�(U\WKHPDWRVXV��$�
5HYLHZ� RI� WKH� /LWHUDWXUH�� $XWRLPPXQH� 'LV��
�����������-� 

�� 0DUPRU� 0)�� .HOOQHU� 8�� /DL� 7<<�� 0HOOHV� 5%��
0LHOHU� :)�� 5HFRPPHQGDWLRQV� RQ� 6FUHHQLQJ�
IRU� &KORURTXLQH� DQG� +\GUR[\FKORURTXLQH� 5HWL�
QRSDWK\� ������ 5HYLVLRQ��� 2SKWKDOPRORJ\��
����������������-����� 

�� /HY\� *'�� 0XQ]� 6-�� 3DVFKDO� -�� &RKHQ� +%��
3LQFH� .-�� 3HWHUVRQ� 7�� ,QFLGHQFH� RI� K\�
GUR[\FKORURTXLQH� UHWLQRSDWK\� LQ� ������ SDWLHQWV�
LQ�D�ODUJH�PXOWLFHQWHU�RXWSDWLHQW�SUDFWLFH��$UWKUL�
WLV�5KHXP�����������������-������� 

�� ,PUDQ� +� <XVXI�%DUQ\� IRRW�-DPHV� *DOOR�
ZD\�0LFKDHO� 5�$UGHUQ--RQHV� HW� DO�7KH� 5R\DO�
&ROOHJH�RI�2SKWKDOPRORJLVW��5HFRPPHQGDWLRQV�
RQ�VFUHHQLQJ�IRU�+\GUR[\FKORURTXLQH�DQG�&KOR�
URTXLQH� XVHUV� LQ� 8QLWHG� .LQJGRP�� H[HFXWLYH�
VXPPDU\�(\H�������-XQH������ 

�� -RUJH� $�� 8QJ� &�� <RXQJ� /+�� 0HOOHV� 5%�� &KRL�
+.�� +\GUR[\FKORURTXLQH� UHWLQRSDWK\-� ,PSOLFD�
WLRQV� RI� UHVHDUFK� DGYDQFHV� IRU� 5KHXPDWRORJ\�
FDUH�� 1DW� 5HY� 5KHXPDWRO�� ���������������-
������ 

�� 8÷XUOX�$��$VODQRYD�0��&HEHFL�=��.ÕU�0HUF�O�1��
(YDOXDWLRQ� RI� 0DFXORSDWK\� LQ� 3DWLHQWV� 8VLQJ�
+\GUR[\FKORURTXLQH�� 7XUNLVK� -� 2SKWKDOPRO��
��������������-������ 



�� 
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'(9,/�,1�',6*8,6(��%$62648$0286�&$5&,120$�2)�(<(/,'� 
-D\DQWKL�6XJDQWKHUDQ
�����=XQDLQD�(PERQJ��	�:DQ�0DULQ\�0G-.DVLP�� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��6FKRRO�RI�0HGLFDO�6FLHQFHV��+HDOWK�&DPSXV��8QLYHUVLWL�6DLQV�0DOD\VLD��
������.XEDQJ�.HULDQ��.HODQWDQ��0DOD\VLD� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�6HUGDQJ��-DODQ�3XFKRQJ��.DMDQJ��������6HODQJRU��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��-D\DQWKL�6XJDQWKHUDQ 
 
(PDLO�DGGUHVV�� 
MD\DQWKL�GHF#JPDLO�FRP� 
 

5HFHLYHG�� 
-DQ����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
)HE����� 
 

.H\ZRUGV� 

EDVRVTXDPRXV�FDUFLQRPD� 
EDVDO�FHOO� 
VTXDPRXV�FHOO 

$%675$&7 

%DVRVTXDPRXV�FDUFLQRPD�LV�D�UDUH�HSLWKHOLDO�PDOLJQDQF\�RI�WKH�H\HOLG�ZLWK�DJJUHVVLYH�DQG�GHVWUXFWLYH�

EHKDYLRXU��7KH\�VKDUH�WKH�IHDWXUHV�RI�ERWK�VTXDPRXV�FHOO�DQG�EDVDO�FHOO�FDUFLQRPD��:H�UHSRUW�D�FDVH�

RI�D�SDWLHQW�ZKR�SUHVHQWHG�ZLWK�OHIW�ORZHU�OLG�HQODUJLQJ�PROH�DQG�FOLQLFDO�VLJQV�RI�EDVDO�FHOO�FDUFLQRPD���

7KHUH�ZHUH� ORFDO�PHWDVWDVHV� WR� WKH� RUELW� DQG� SDUDQDVDO� VLQXV��+LVWRSDWKRORJ\� UHYHDOHG� LQILOWUDWLRQ� RI�

EDVDORLG�QHRSODVWLF�HSLWKHOLDO�FHOOV�LQWR�XQGHUO\LQJ�GHUPLV�LQ�FRUGV�DQG�VWUDQGV�ZLWK�SHULSKHUDO�SDOLVDGLQJ�

DQG�VWURPDO�SUROLIHUDWLRQ��3DWLHQW�XQGHUZHQW�H[HQWHUDWLRQ�RI� WKH�DIIHFWHG�H\H�DORQJ�ZLWK� UDGLRWKHUDS\��

7KHUH�KDV�EHHQ�QR�UHFXUUHQFH�RI�WXPRXU�DW���PRQWKV�SRVW�UDGLRWKHUDS\� 

,1752'8&7,21� 
 
(\HOLG� WXPRXUV� DUH� E\� IDU� WKH� PRVW� FRPPRQ�����������
QHRSODVPV�HQFRXQWHUHG�LQ�FOLQLFDO�RSKWKDOPLF�SUDFWLFH�
>�@��$SSUR[LPDWHO\� ������RI�VNLQ�FDQFHUV�DULVH� LQ� WKH�
KHDG�DQG�QHFN�UHJLRQ�DQG�����RI� WKHP�RFFXU� LQ� WKH�
H\HOLG� >�@��%DVDO�FHOO� FDUFLQRPD� LV� WKH�PRVW�FRPPRQ�
H\HOLG�WXPRXU�DQG�FRQVWLWXWHV����-�����RI�LWV�EXON�>�@��
7KH� VHFRQG� FRPPRQHVW� H\HOLG� WXPRXU� LV� WKH�������
VTXDPRXV�FHOO�FDUFLQRPD�ZKLFK� IRUPV��-�����RI� WKH�
H\HOLG�PDOLJQDQF\� >�@�� %DVDO� FHOO� FDUFLQRPD�KDV� OLWWOH�
PHWDVWDWLF� SRWHQWLDO� DQG� VTXDPRXV� FHOO� FDUFLQRPD�
KDV�D�UHSRUWHG�PHWDVWDWLF�UDWH�XS�WR�����>�@�� 
 
%DVRVTXDPRXV� FDUFLQRPD� �%6&�� DOVR� NQRZQ� DV�
PHWDW\SLFDO� FDUFLQRPD�� EDVDORLG� VTXDPRXV� FHOO������
FDUFLQRPD� RU� NHUDWRO\WLF� EDVDO� FHOO� FDUFLQRPD�� 7KH\�
VKDUH� WKH� IHDWXUHV� RI� ERWK� VTXDPRXV� FHOO� DQG� EDVDO�
FHOO� FDUFLQRPD�� %DVRVTXDPRXV� FDUFLQRPD� LV� DQ����
H[WUHPHO\�UDUH�HSLWKHOLDO�PDOLJQDQF\�RI�WKH�H\HOLG�ZLWK�
DJJUHVVLYH� EHKDYLRXU�� 7KH\� IRUP� OHVV� WKDQ� ��� RI���
LQFLGHQFH� RI� DOO� QRQ-PHODQRPDV� RI� WKH� VNLQ� >�@�� 7KLV�
PDOLJQDQW�QHRSODVP�LV�QRZ�FRQVLGHUHG�D�QHZ�YDULHW\�
RI� QRQ-PHODQRPD� VNLQ� FDQFHU� ZLWK� LWV� RZQ������������
FKDUDFWHULVWLFV�DQG�KLVWRORJLF�FKDUDFWHULVWLFV��,Q�VRPH�
FDVHV��GLVWLQFWLRQ�EHWZHHQ�D�EDVDO�FHOO�DQG�VTXDPRXV�
FHOO� FDUFLQRPD� FDQ� EH� GLIILFXOW� DQG� GHILQLWLYH����������
LGHQWLILFDWLRQ�RI�D�%6&�PD\�EH�PRUH�FKDOOHQJLQJ� >�@��
:H� DUH� UHSRUWLQJ� D� FDVH� UHSRUW� RI� D� SDWLHQW� ZLWK�
SUHVHQWDWLRQ�RI�%6&� 
 

&$6(�5(3257� 
 
$� ��-\HDU-ROG� JHQWOHPDQ� ZKR� ZDV� SUHYLRXVO\�
KHDOWK\�� � SUHVHQWHG� ZLWK� HQODUJLQJ�PROH� RI� WKH� OHIW�
ORZHU�OLG�IRU�WKH�SDVW���\HDUV��7KH�OHVLRQ�KDG�JURZQ�
SURJUHVVLYHO\� ODUJHU� DQG� EHFDPH� PRUH� YLRODFHRXV�
ZLWK� RQ� DQG� RII� FRQWDFW� EOHHGLQJ� LQ� WKH� SDVW� RQH�
\HDU��3DWLHQW�VRXJKW�PHGLFDO�DWWHQWLRQ�DIWHU���\HDUV�
RI�SUHVHQWDWLRQ�ZKHQ�KH�GHYHORSHG� OHIW�PHFKDQLFDO�
SWRVLV��7KH�EHVW�FRUUHFWHG�YLVXDO�DFXLW\��%&9$��ZDV�
������ LQ� WKH� ULJKW�H\H�DQG� �KDQG�PRYHPHQW� � LQ� WKH�
OHIW� H\H�� � /HIW� RFXODU� H[DPLQDWLRQ� UHYHDOHG� DQ������
XOFHUDWHG� DQG� K\SHUSLJPHQWHG� PDVV� RYHU� ERWK���
XSSHU� DQG� ORZHU� OLG� UHJLRQ� ZLWK� FRQWDFW� EOHHGLQJ��
7KH�PDVV�ZDV�KDUG�DQG� LQGXUDWHG�DVVRFLDWHG�ZLWK�
PHFKDQLFDO� SWRVLV� �)LJXUH� �$��� 7KH� EXOEDU� DQG����
SDOSHEUDO� FRQMXQFWLYD� ZHUH� FRQJHVWHG� ZLWK� IHHGHU�
YHVVHOV� VHHQ� �)LJXUH� �%��� 7KHUH� ZDV� OHIW� H\H������
UHODWLYH� DIIHUHQW� SXSLOODU\� GHIHFW� �5$3'��� $QWHULRU�
VHJPHQW� DQG� IXQGXV� H[DPLQDWLRQ� ZHUH� QRUPDO����
([DPLQDWLRQ� RI� WKH� ULJKW� H\H� ZDV� XQUHPDUNDEOH��
7KHUH�ZDV�QR�FHUYLFDO�O\PSKDGHQRSDWK\�� 
 
$�FRPSXWHG�WRPRJUDSK\��&7��VFDQ�RI�WKH�RUELW�DQG�
EUDLQ� UHYHDOHG� KHWHURJHQHRXVO\� HQKDQFLQJ� VRIW��
WLVVXH� PDVV� LQ� WKH� ORZHU�� ODWHUDO�� DQG� SRVWHULRU����
DVSHFW�RI�WKH�OHIW�RUELW��7KHUH�ZDV�DOVR�LQYROYHPHQW�
RI�OHIW�LQIHULRU�UHFWXV�DQG�OHIW�LQIHULRU�REOLTXH�PXVFOHV�
ZLWK� H[WHQVLRQ� RI� PDVV� WR� WKH� DQWHULRU� DVSHFW� RI��
RSWLF�QHUYH��7KH�PDVV�H[WHQGV�VXSHUILFLDOO\�WR�ORZHU�



�� 

 

� � 

)LJXUH��$��/HIW�PHFKDQLFDO�SWRVLV�ZLWK�K\SHUSLJPHQWHG�DQG�XOFHUDWHG�OHVLRQ�RYHU�WKH�XSSHU�DQG�ORZHU�OLG�� 
)LJXUH��%��/HIW�SDOSHEUDO�FRQMXQFWLYD�LV�FRQJHVWHG�ZLWK�IHHGHU�YHVVHOV�VHHQ� 

� � 

)LJXUH��$��&RPSXWHG�WRPRJUDSK\��&7��VFDQ�RI�WKH�RUELW�ZLWK�D[LDO�YLHZ�VKRZLQJ�LUUHJXODU�KHWHURJHQRXV�PDVV�ILOOLQJ�WKH�LQWUD�DQG�
H[WUDFRQDO�VSDFHV�ZLWKLQ�WKH�OHIW�RUELW��UHG�DUURZ���+DOI�RI�OHIW�ODWHUDO��PHGLDO�DQG�LQIHULRU�UHFWL�PXVFOHV�LV�LQYROYHG�ZLWK�ORVV�RI�WKH�

QRUPDO�DQDWRPLFDO�FRQILJXUDWLRQ�DQG�RFXODU�VSDFH��FDXVLQJ�GHIRUPHG��OHIW��JOREH�� 
 

)LJXUH��%��7KHUH�LV�DQ��H[WHQVLRQ�RI�WKH�PDVV�WR�WKH�DQWHULRU�DVSHFW�RI�RSWLF�QHUYH��&7�VFDQ�RI�RUELW�ZLWK�FRURQDO�YLHZ�VKRZLQJ�
PDVV�H[WHQGV�VXSHURODWHUDOO\�WR�OHIW�ODFULPDO�JODQG��ODWHUDOO\�WR�OHIW�]\JRPD�DQG�LQIHULRUO\�LQWR�OHIW�PD[LOODU\�VLQXV�ZLWK�DVVRFLDWHG�

ERQ\�GHVWUXFWLRQV�� 

H\H�OLG���VXSHURODWHUDOO\�WR�OHIW�ODFULPDO�JODQG��ODWHUDOO\�
WR� OHIW� ]\JRPD�DQG� LQIHULRUO\� LQWR� OHIW�PD[LOODU\�VLQXV�
DVVRFLDWHG�ZLWK�ERQ\�GHVWUXFWLRQV��)LJXUH����� 

 
6XEVHTXHQWO\�� LQFLVLRQDO� ELRSV\� ZDV� GRQH�� +LVWR�
SDWKRORJLFDO� H[DPLQDWLRQ� VKRZHG� LQILOWUDWLRQ� RI�
EDVDORLG� QHRSODVWLF� HSLWKHOLDO� FHOOV� LQWR� XQGHUO\LQJ�
GHUPLV� LQ� FRUGV� DQG� VWUDQGV�� IRUPLQJ� UHWLFXODWHG���
SDWWHUQ�� 7KH� QHRSODVWLF� FHOOV� VKRZHG� SHULSKHUDO����
SDOLVDGLQJ�� DQG� WKH� VXUURXQGLQJ� VWURPD� ZDV����
GHVPRSODVWLF�ZLWK�RFFDVLRQDO�PXFLQ�GHSRVLWLRQ�VHHQ��
7XPRXU� FOHIWLQJ� IURP� WKH� VWURPD� ZDV� REVHUYHG� DV�
ZHOO�� ,PPXQRKLVWRFKHPLFDO� VWDLQV� VKRZHG� WKH������
QHRSODVWLF� FHOOV� ZHUH� GLIIXVHO\� SRVLWLYH� IRU� (SLWKHOLDO�
DQWLJHQ� �%HU-(3��� DQG� QHJDWLYH� IRU� (SLWKHOLDO�����
PHPEUDQH� DQWLJHQ� �(0$��� 7KHUHE\�� D� � KLVWRSDWKR�
ORJLFDO� GLDJQRVLV� RI� OHIW� EDVDO� FHOO� FDUFLQRPD� ZDV�
PDGH�� 

,Q� YLHZ� WKDW� SDWLHQW� KDG� OHIW� EDVDO� FHOO� FDUFLQRPD�
ZLWK�H[WHQVLYH�H[WHQVLRQ�LQWR�RUELWDO�DQG�SDUDQDVDO�
VLQXVHV�� SDWLHQW� ZDV� FRXQVHOOHG� IRU� OHIW� H[WHQGHG�
H[HQWHUDWLRQ� DQG� WKH� VXUJHU\� ZDV� SURFHHGHG�
�)LJXUH� �$��� +LVWRSDWKRORJLFDO� H[DPLQDWLRQ� RI� WKH�
H[HQWHUDWHG�H\H�DQG�SDUDQDVDO�VLQXV�VKRZHG�WKDW�
WKH� WXPRXU�ZDV�FRPSRVHG�RI� LVODQGV��VROLG�QHVWV��
FRKHVLYH� VKHHWV�� DQG� FOXVWHUV� RI� FORVHO\� SDFNHG�
EDVDORLG� FHOOV� ZLWK� URXQG� WR� RYDO� QXFOHL� DQG������
PLQLPDO� F\WRSODVP�� )RFL� RI� VTXDPRXV���������������
GLIIHUHQWLDWLRQ�ZHUH� IRXQG�� 7KH� WXPRXU� FHOOV�ZHUH�
%HU-(3�� SRVLWLYH�� $UHDV� RI� WXPRXU� QHFURVLV� DQG�
SHULQHXUDO� LQYDVLRQ� ZHUH� DOVR� VHHQ�� � +LVWRSDWKR�
ORJLFDO�GLDJQRVLV�RI�OHIW�H\HOLG�%6&�ZLWK�RUELWDO�VRIW�
WLVVXH�DQG�ERQH�LQYDVLRQ�ZDV�PDGH�� 
 
$� &7� VFDQ� RI� WKH� WKRUD[�� DEGRPHQ� DQG� SHOYLV���
UHYHDOHG� QR� PHWDVWDVHV�� $W� RQH� PRQWK� SRVW������



�� 

 

H[HQWHUDWLRQ�� � WKH� ZRXQG� ZDV� FOHDQ� DQG� KHDOWK\�
JUDQXODWLRQ� WLVVXH� REVHUYHG� �)LJXUH� �%��� 3DWLHQW�
VXEVHTXHQWO\� XQGHUZHQW� UDGLRWKHUDS\�� 7KHUH� ZDV�
QR�UHFXUUHQFH�QRWHG�DW�SRVW�UDGLRWKHUDS\� 
 
 
',6&866,21� 
 
%DVRVTXDPRXV� FDUFLQRPD� ZDV� ILUVW� GHVFULEHG� E\�
0DF�&RUPDF�LQ�������DV�D�UDUH�WXPRXU�WKDW�IRUPHG�
OHVV� WKDQ� ��� RI� WKH� LQFLGHQFH� RI� QRQ-PHODQRPD�
VNLQ�FDQFHUV��7KLV�KLVWRORJLF�YDULDQW�ZDV�UHSRUWHG�LQ�
D�VHULHV�RI�URGHQW�XOFHU�LQ�ZKLFK�ERWK�EDVDO�FHOO�DQG�
VTXDPRXV�FHOO�FDUFLQRPD�ZDV�SUHVHQW�ZLWKRXW�DQ\�
WUDQVLWLRQ� ]RQH� >�@�� ,Q� ������ WKH� :RUOG� +HDOWK�����
2UJDQLVDWLRQ� FRQILUPHG� %6&� DV� D� VHSDUDWH� HQWLW\�
>�@�� 3UHYLRXV� VWXGLHV� KDYH� QRW� SURYLGHG� WKH� H[DFW�
GHILQLWLRQ� RI� %6&� H[FHSW� IRU� %XUVWRQ� DQG� &OD\����
$FFRUGLQJ� WR�%XUVWRQ�DQG�&OD\��%6&� LV�GHILQHG�DV�
%&&� GLIIHUHQWLDWLQJ� LQWR� VTXDPRXV� FHOO� FDUFLQRPD�
>��@� 
 
%DVRVTXDPRXV� FDUFLQRPD� LV� D� VORZ� JURZLQJ������
QHRSODVP� EXW� KLJKO\� DJJUHVVLYH�� 7KHUH� LV� D� ZLGH�
YDULDWLRQ� RI� FOLQLFDO� SUHVHQWDWLRQ� RI� %6&� DV� LQ� RXU�
FDVH�UHSRUW��ZKLFK�PDNHV� LW�GLIILFXOW� WR�GLIIHUHQWLDWH�
%6&�IURP��VTXDPRXV�FHOO�FDUFLQRPD� 

 
&OLQLFDOO\� %6&� LV� LQGLVWLQJXLVKDEOH� IURP� WKH� EDVDO�
FHOO�FDUFLQRPD��+LVWRORJLFDOO\��%6&� LV�GHILQHG�DV�D�
QHRSODVP�ZLWK�WKH�IHDWXUHV�RI�EDVDO�FHOO�FDUFLQRPD�
ZLWK� IRFL� RI� VTXDPRXV� GLIIHUHQWLDWLRQ� DQG� VSLQGOH�
FHOO� DU�HDV��7KH� WXPRXU� OREXOHV�DUH�PRUH� LUUHJXODU�
DQG� SH�ULSKHUDO� SDOLVDGLQJ� LV� OHVV� SURQRXQFHG� EXW�
IRFDOO\� SUHVHQW�� 6WURPDO� SUROLIHUDWLRQ� LV� PRUH����
SURPLQHQW��DV�SUHVHQWHG�LQ�RXU�FDVH�>��@�� 

 
,PPXQRKLVWRFKHPLVWU\�DOVR�DLGV�LQ�WKH�GLDJQRVLV�RI�
%6&��%DVDO�FHOO�DQG�VTXDPRXV�FHOO�FDUFLQRPD�FDQ�
EH�UHDGLO\�GLVWLQJXLVKHG�XVLQJ�URXWLQH�LPPXQRKLVWR�
FKHPLVWU\� IRU� %HU-(3�� DQG� (0$� >��@������������������
%DVRVTXDPRXV� FDUFLQRPD� %6&� VKRZHG� DQ�������
LPPXQRVWDLQLQJ�SDWWHUQ�VLPLODU� WR� WKDW�RI�EDVDO�FHOO�
FDUFLQRPDV� ZLWK� %HU-(3�� SRVLWLYLW\� DQG� � ZLWK������

� � 

)LJXUH��$��/HIW�H\H�PHFKDQLFDO�SWRVLV�ZLWK�K\SHUSLJPHQWHG�DQG�XOFHUDWHG�PDVV�FDXVLQJ�GHVWUXFWLRQ�RI�H\HOLG������������
DUFKLWHFWXUH��6XUJLFDO�H[FLVLRQ�DUHD�PDUNHG�SULRU�WR�H[HQWHUDWLRQ�� 

)LJXUH��%��$W�RQH�PRQWK�SRVW�H[HQWHUDWLRQ��WKH�ZRXQG�DQG�VRFNHW�LV�FOHDQ�ZLWK�KHDOWK\�JUDQXODWLRQ�WLVVXH��%OXH�DUURZV�
LQGLFDWH�WKH�PD[LOODU\�VLQXV� 

QHJDWLYH� VWDLQLQJ� IRU� (0$�� VLPLODU� WR� RXU� SDWLHQW��
8VLQJ� WKH� KHOS� RI� WKH� LPPXQRKLVWRFKHPLVWU\�� LW�
FRXOG� KHOS� LQ� GLDJQRVWLF� FHUWDLQW\� RI� WKLV� UDUH�����
FKDOOHQJLQJ�%6&�  

 
7KH� WUHDWPHQW� PRGDOLWLHV� IRU� %6&� DUH� VXUJLFDO��
H[FLVLRQ�� UDGLRWKHUDS\�� DQG� 0RKV� PLFURVFRSLF��
VXUJHU\� >��@��6XUJLFDO� H[FLVLRQ� LV� WKH� WUHDWPHQW�RI�
FKRLFH��)RU�%6&��VXUJLFDO�PDUJLQV�VKRXOG�EH�ZLGHU�
WKDQ�WKRVH�IRU�ORZ-ULVN�EDVDO�FHOO�FDUFLQRPD�GXH�WR�
WKH� LQILOWUDWLYH� JURZWK� SDWWHUQ� RI� WKLV� WXPRXU�����
+RZHYHU��GHVSLWH�D�ZLGH� ORFDO�H[FLVLRQ�� WKHUH�KDV�
EHHQ�KLJK�UDWH�RI�UHFXUUHQFHV�UHSRUWHG��$FFRUGLQJ�
WR� %RUHO� HW� DO�� KH� � UHSRUWHG� D� ORFDO� GLVHDVH���������
UHFXUUHQFH� UDWH� RI� ������ DIWHU� ZLGH� H[FLVLRQ� IRU�
%6&� LQ� ��� SDWLHQWV� ZLWK� D� IROORZ-XS� SHULRG� RI� ��
\HDU� >��@�� � $QRWKHU� VWXG\� GRQH� E\� 6FKXOOHU� HW� DO���
UHSRUWHG� WKDW� D� UHFXUUHQFH� UDWH� RI� ������ LQ� ����
SDWLHQWV� ZLWK� %6&� WUHDWHG� ZLWK� VXUJLFDO� H[FLVLRQ�
>��@� 

 
$GYHUVH� SURJQRVWLF� VLJQV� LQFOXGH� SHULQHXUDO� DQG�
O\PSKDWLF� VSUHDG�� VLPLODUO\� REVHUYHG� LQ� RXU� FDVH��
$FFRUGLQJ� WR� 3HWUL� HW� DO�� SDWLHQWV� ZLWK� SHULQHXUDO�
LQYDVLRQ� KDYH� VLJQLILFDQWO\� KLJKHU� UDWHV� RI���������
PHWDVWDWLF�GLVHDVH�DQG�ORFDO�UHFXUUHQFH�FRPSDUHG�
WR� SDWLHQWV� ZLWKRXW� SHULQHXUDO� LQYDVLRQ� >��@�����
7KHUHE\�� D� FORVH� DQG� D� ORQJ� FOLQLFDO� IROORZ� XS� LV�
QHHGHG�IRU�WKLV�DJJUHVVLYH�SULPDU\�WXPRXU� 
 
 
&21&/86,21�� 
 
,Q�FRQFOXVLRQ��%6&� LV�D� UDUH�DQG�DJJUHVVLYH� IRUP�
RI� FDUFLQRPD� ZLWK� SURSHQVLW\� RI� O\PSK� QRGH� DQG�
SHULQHXUDO�VSUHDG��0RVW�%6&�DULVH�LQ�WKH�KHDG�DQG�
QHFN�� VR� LQ� RXU� FDVH� UHSRUW�� LW� SURYLGHV� LPSRUWDQW�
LQVLJKWV� LQWR� WKLV� WXPRXU� HQWLW\�� 7KH� UDULW\� RI� WKLV�
WXPRXU��WKH�SDWWHUQ�RI�JURZWK��DQG�WKH�LQLWLDO�ODFN�RI�
GLDJQRVWLF� FULWHULD� KDYH� UHVXOWHG� LQ� RQO\� D� IHZ��
VWXGLHV� HYDOXDWLQJ� WKH� EHVW� WUHDWPHQW� RSWLRQV� IRU�
SDWLHQWV��7KHUHE\�� WKLV� WXPRXU� LV� ULJKWO\�GHVFULEHG�
DV�GHYLO� LQ�GLVJXLVH�GXH�WR� LWV�DJJUHVVLYHQHVV�DQG�
GHVWUXFWLYH�EHKDYLRXU� 



�� 

 

 
5()(5(1&(6� 
 
�� .OHLQVWHLQ�51��/HKPDQ�+)��,QFLGHQFH�DQG�SUHYD�

OHQFH�RI�H\H�FDQFHU��$P�-�2SWRP�3K\VLRO�2SWLFV��
���������������–��� 

�� &RURL� 0&�� 5RVFD� (�� 0XWLX� *�� HW� DO�� (\HOLG� WX�
PRXUV�� KLVWRSDWKRORJLFDO� DQG� FOLQLFDO� VWXG\� SHU�
IRUPHG� LQ� FRXQWU\� KRVSLWDO� RI� 2UDGHD� EHWZHHQ�
����-������5RP� -� 0RUSKRO� (PEU\RO�� ������ ��
��������-���� 

�� :HOFK�5%��'XNH�-5��/HVLRQV�RI�WKH�OLGV��D�VWDWLV�
WLFDO�QRWH��$P�-�2SKWKDOPRO���������������–����� 

�� 'RPLQJR� 5('�� 0DQJDQLS� /(�� &DVWUR� 50�� 7X�
PRUV�RI�WKH�H\H�DQG�RFXODU�DGQH[D�DW�WKH�3KLOLS�
SLQH� (\H� 5HVHDUFK� ,QVWLWXWH�� D� ��-\HDU� UHYLHZ��
&OLQ�2SKWKDOPRO��������������-����� 

�� 3HWVXNVLUL� -�� )UDQN� 6-�� *DUGHQ� $6�� HW� DO�� 2XW�
FRPHV�DIWHU�UDGLRWKHUDS\�IRU�VTXDPRXV�FHOO�FDU�
FLQRPD�RI�WKH�H\HOLG��&DQFHU�������������������-
���� 

�� %HWWL� 5� &URVWL� &� *KLR]]L� 6�� HW� DO�� %DVRVTXD�
PRXV�FHOO�FDUFLQRPD��D�VXUYH\�RI����SDWLHQWV�DQG�
D�FRPSDUDWLYH�DQDO\VLV�RI�EDVDO�FHOO�FDUFLQRPDV�
DQG� VTXDPRXV� FHOO� FDUFLQRPDV�� (XU� -� 'HUPD�
WRO� ����������������-��� 

�� /HYHU�:)��6FKDXPEXUJ-/HYHU�*��+LVWRSDWKRORJ\�
RI� WKH� 6NLQ�� �WK� HG�� 3KLODGHOSKLD�� -%� /LSSLQFRWW���
���������-���� 

�� 0DF&RUPDF� +�� 7KH� UHODWLRQ� RI� URGHQW� XOFHU� WR�
VTXDPRXV�FHOO�FDUFLQRPD�RI� WKH�VNLQ��$UFK�0LG�
GOHVH[�+RVS���������������–��� 

�� 7HQ�6HOGDP�5(-��+HOZLJ�(%��+LVWRORJLFDO�W\S�LQJ�
RI� VNLQ� WXPRXUV�� *HQHYD�� :RUOG� +HDOWK� 2U�
JDQLVDWLRQ���������-��� 

��� %XUVWRQ�+��&OD\�5'��7KH�SUREOHPV�RI�KLVWRORJLFDO�
GLDJQRVLV� LQ� EDVR-VTXDPRXV� FHOO� FDUFLQRPD� RI�
WKH�VNLQ��-�&OLQ�3DWKRO�����������������-��� 

��� 6FKZDUW]�5$��'H� -DJHU�5/�� -DQQLJHU�&.�� HW� DO��
*LDQW�EDVDO� FHOO� FDUFLQRPD�ZLWK�PHWDVWDVHV�DQG�
P\HORSKWKLVLF�DQHPLD��-�6XUJ�2QFRO���������������
���-���� 

��� %HHU�7:��3�6KHSKHUG��7KHDNHU�-0��%HU�(3��DQG�
HSLWKHOLDO� PHPEUDQH� DQWLJHQ� DLG� GLVWLQFWLRQ� RI�
EDVDO� FHOO�� VTXDPRXV� FHOO� DQG� EDVRVTXDPRXV�
FDUFLQRPDV�RI�WKH�VNLQ��+LVWRSDWKRORJ\����������
��������-���� 

��� .XLMSHUV� ',0�� 7KLVVHQ� 0570�� 1HXPDQQ� 0+$��
%DVDO� FHOO� FDUFLQRPD�� WUHDWPHQW� RSWLRQV� DQG�
SURJQRVLV�� D� VFLHQWLILF� DSSURDFK� WR� D� FRPPRQ�
PDOLJQDQF\��$P�-�&OLQ�'HUPDWRO�����������������
–���� 

��� %RUHO�'0��&XWDQHRXV�EDVRVTXDPRXV�FDUFLQRPD��
5HYLHZ�RI� WKH� OLWHUDWXUH� DQG� UHSRUW� RI� ��� FDVHV��
$UFK�3DWKRO������������������–���� 

��� 6FKXOOHU�'(��%HUJ�-:��6KHUPDQ�*��HW�DO��&XWDQH�
RXV� EDVRVTXDPRXV� FDUFLQRPD� RI� WKH� KHDG� DQG�
QHFN�� D� FRPSDUDWLYH� DQDO\VLV��2WRODU\QJRO�+HDG�
1HFN�6XUJ������������������–���� 

��� 3HWUL� �UG� :+�� =ROGRV� -�� :LOVRQ� 70�� 6XUJLFDO�
PDQDJHPHQW� RI� EDVRVTXDPRXV� FDUFLQRPD� ZLWK�
SHULQHXUDO�LQYDVLRQ��-�2UDO�0D[LOORIDF�6XUJ��������
����������–���� 



�� 

 

&DVH�5HSRUW 

 

685*,&$//<�,1'8&('�6&/(5,7,6��$�&$6(�6(5,(6�� 
1XUQDGLD�.DPDUXGGLQ
�����+DQL]DVXUDQD�+DVKLP���0DH-/\QQ�&DWKHULQH�%DVWLRQ���$]LDQ�$GQDQ� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�6HOD\DQJ��%����/HEXKUD\D�6HOD\DQJ-.HSRQJ��������%DWX�&DYHV��6HODQJRU��0DOD\VLD� 
�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�� 

%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��1XUQDGLD�.DPDUXGGLQ 
 
(PDLO�DGGUHVV�� 
QIQDGLD���#JPDLO�FRP� 
 

5HFHLYHG�� 
0D\����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
0D\����� 
 

.H\ZRUGV� 

VXUJLFDO�LQGXFHG�VFOHULWLV� 
VXUJLFDO� LQGXFHG� QHFURWL]LQJ������
VFOHULWLV� 
SRVW-RSHUDWLYH�VFOHULWLV 

$%675$&7 

6XUJLFDO�LQGXFHG�VFOHULWLV��6,6��LV�D�SRWHQWLDOO\�GHYDVWDWLQJ�FRPSOLFDWLRQ�IROORZLQJ�RFXODU�VXUJHULHV��7KH�

REMHFWLYH� RI� WKLV� FDVH� VWXG\� ZDV� WR� UHYLHZ� WKH� FOLQLFDO� H[SHULHQFH� RI� 6,6� DW� +RVSLWDO� 6HOD\DQJ�� $������

UHWURVSHFWLYH� REVHUYDWLRQDO� FDVH� VHULHV� UHYLHZ� RI�6,6� FDVHV� DW�+RVSLWDO�6HOD\DQJ� IURP�\HDU� ����� WR�

������ 7KH� UHVXOW� IRXQG� WKDW� WKHUH� ZHUH� ��� SDWLHQWV�ZLWK� DJH� UDQJLQJ� IURP� ��� WR� ��� \HDUV� ROG�� )RXU���

SDWLHQWV� ��������KDG�JODXFRPD� ILOWHULQJ�VXUJHU\�� WKUHH� ��������KDG�SWHU\JLXP�H[FLVLRQ�� WKUHH� ��������

KDG� VFOHUDO� EXFNOLQJ� DQG� FU\RWKHUDS\�� WZR� �������� KDG� FDWDUDFW� H[WUDFWLRQ� DQG� RQH� ������� KDG������

YLWUHFWRP\�DV� WKH� LQLWLDO� RFXODU� VXUJHU\� SULRU� WR� RQVHW� RI�6,6��0DMRULW\� ��������KDG�KLVWRU\� RI�PXOWLSOH�

RFXODU�SURFHGXUHV��1HFURWLVLQJ�VFOHULWLV�ZDV� WKH�FRPPRQHVW�VXEW\SH��(LJKW�SDWLHQWV� ��������DFKLHYHG�

YLVLRQ� RI� ������� )RXU� SDWLHQWV� �������� KDG� YLVLRQ� RI� ������� ,Q� FRQFOXVLRQ�� 6,6�PD\� KDYH� IDYRXUDEOH��

YLVXDO� SURJQRVLV� ZKHQ� WUHDWHG� DFFRUGLQJO\�� ,QWUDRSHUDWLYH� F\WRWR[LF� DJHQW� XVDJH� LQ� RFXODU� VXUJHULHV�

VKRXOG�EH�ZLWK�H[WUHPH�FDUH�GXH�WR�ULVN�RI�6,6�� 

,1752'8&7,21 
 
'HVSLWH� LWV� UDULW\�� VXUJLFDO� LQGXFHG� VFOHULWLV� �6,6�� LV�
GLVWUHVVLQJ�DQG�KDV�EHHQ�REVHUYHG�IROORZLQJ�D�YDULHW\�
RI� RFXODU� SURFHGXUHV� VXFK� DV� JODXFRPD� ILOWHULQJ�����
VXUJHU\�� FDWDUDFW� H[WUDFWLRQ� �SWHU\JLXP� H[FLVLRQ�����
UHWLQDO� GHWDFKPHQW� VXUJHU\�� SHQHWUDWLQJ� NHUDWRSODVW\�
DQG� VWUDELVPXV� VXUJHU\� >�-�@�� :KLOH� LPPXQH����������
PHGLDWHG� VFOHULWLV� LV� TXLWH� FRPPRQO\� UHSRUWHG� LQ����
SDWLHQWV� ZLWK� FRH[LVWLQJ� V\VWHPLF� LOOQHVV� OLNH���������
UKHXPDWRLG� DUWKULWLV� DQG� RWKHU� YDVFXODU� FROODJHQ�����
GLVRUGHUV�DQG�PD\�RFFXU�LQ�WKLV�JURXS�RI�SDWLHQWV�DIWHU�
VXUJHU\��ZH�UHSRUW�6,6�LQ�SDWLHQWV�ZLWKRXW�DQ\�NQRZQ�
XQGHUO\LQJ�V\VWHPLF�YDVFXODU�FROODJHQ�GLVHDVHV��7KLV�
FRQGLWLRQ� UHTXLUHV� HDUO\� UHFRJQLWLRQ� DQG� SURPSW�����
HIIHFWLYH� WUHDWPHQW� ZLWK� QRQ-VWHURLGDO� DQWL-
LQIODPPDWRU\� GUXJV� �16$,'V�� DQG� LPPXQRVXSSUHV�
VLYH� DJHQWV� WR� SUHYHQW� GUHDGIXO� VHTXHODH� RI� ORVV� RI�
YLVLRQ��6XUJLFDO�LQGXFHG�QHFURWLVLQJ�VFOHULWLV��6,16��LV�
D�VHYHUH�IRUP�RI�6,6�9DULRXV�HWLRORJLFDO�PHFKDQLVPV��
GLVHDVH� SDWWHUQV�� WUHDWPHQW� DGPLQLVWHUHG�� DQG� YLVXDO�
RXWFRPHV�LV�SUHVHQWHG�LQ�WKLV�FDVH�VHULHV�UHYLHZ� 
 
 
0(7+2'2/2*< 
 
7KLV� LV� D� UHWURVSHFWLYH� FDVH� VHULHV� RYHU� D� �-\HDU����
SHULRG�EHWZHHQ��VW�-DQXDU\������DQG���VW�'HFHPEHU�
������ (OHFWURQLF�PHGLFDO� UHFRUGV� RI� DOO� SDWLHQWV� ZKR�
ZHUH�GLDJQRVHG�DQG�WUHDWHG�DV�6,6�LQ�2SKWKDOPRORJ\�
FOLQLF�� 6HOD\DQJ� +RVSLWDO� EHWZHHQ� WKH� SHULRG� VWDWHG�
ZHUH� UHWURVSHFWLYHO\� UHYLHZHG��ZKLFK� LQFOXGHG�D� WRWDO�

RI� ��� H\HV� IURP� ��� SDWLHQWV�� 7KLUWHHQ� H\HV�PHW� WKH�
VWXG\�FULWHULD�DQG�WKXV�LQFOXGHG�LQ�WKLV�VWXG\��6FOHULWLV�
ZDV�GLDJQRVHG�FOLQLFDOO\�RQ�WKH�EDVLV�RI�D�SDLQIXO�UHG�
H\H� ZLWK� DVVRFLDWHG� SKRWRSKRELD� DQG� EOXUULQJ� RI���
YLVLRQ�� 6XUJLFDO� LQGXFHG� GLIIXVH� VFOHULWLV� W\SH� ZDV��
UHFRJQL]HG�E\�WKH�SUHVHQFH�RI�LQIODPHG�VFOHUDO�WLVVXH�
ZLWK� FRQJHVWHG� GHHS� HSLVFOHUDO� YDVFXODU� SOH[XV����
XVXDOO\� DGMDFHQW� WR�RSHUDWLYH�ZRXQG� >����@��6XUJLFDO�
LQGXFHG� QHFURWL]LQJ� VFOHULWLV� W\SH� ZDV� LGHQWLILHG� E\�
WKH� SUHVHQFH� RI� D� ORFDOL]HG� SDWFK� RI� VFOHULWLV����������
DVVRFLDWHG� ZLWK� DFXWH� FRQJHVWLRQ�� DYDVFXODU�������
RYHUO\LQJ� HSLVFOHUDO� WLVVXH� RU� VFOHUDO� QHFURVLV� LQ����
DGYDQFHG�GLVHDVH>��@��)LQDOO\��SRVWHULRU�VFOHULWLV�W\SH�
GHPRQVWUDWHG��SUHVHQFH�RI�PDLQO\�SRVWHULRU�VHJPHQW�
LQYROYHPHQW� VXFK� DV� FKRURLGDO� GHWDFKPHQW� RU�������
HIIXVLRQ�� H[XGDWLYH� UHWLQDO� GHWDFKPHQW� RU� GLVF������
HGHPD��ZLWK� WKH� DEVHQFH� RI�PDUNHG� DQWHULRU� VFOHUDO�
LQYROYHPHQW� >��@��'HSHQGLQJ�RQ�WKH�VHYHULW\�RI�HDFK�
FRQGLWLRQ�� DOO� RI� WKH� DERYH� FRQGLWLRQV� SRUWUD\HG�����
FOLQLFDO� LPSURYHPHQW� HLWKHU� ZLWK� QRQ-VWHURLGDO� DQWL-
LQIODPPDWRU\� GUXJV� �16$,'V��� WRSLFDO� RU� RUDO���������
FRUWLFRVWHURLGV� ZLWK� RU� ZLWKRXW� VHFRQG-OLQH� LPPXQR�
VXSSUHVVLYH� WKHUDS\��'HPRJUDSKLF�GDWD��QXPEHU�DQG�
W\SH�RI�RFXODU�VXUJHULHV�SHUIRUPHG��RQVHW�DQG�FOLQLFDO�
PDQLIHVWDWLRQ� RI� GLVHDVH�� WUHDWPHQW� PRGDOLWLHV� DQG�
YLVXDO� DFXLW\� ZHUH� FROOHFWHG� DQG� GRFXPHQWHG��������
3DWLHQWV� ZLWK� HYLGHQFH� RI� LQIHFWLRXV� SRVW-RSHUDWLYH�
VFOHULWLV�� NQRZQ� RU� QHZO\� GLDJQRVHG� FROODJHQ��������
YDVFXODU� GLVHDVH� RU� DXWRLPPXQH� GLVHDVHV� RU��������
LQFRPSOHWH� GRFXPHQWDWLRQ� ZHUH� H[FOXGHG� IURP� WKLV�
FDVH�UHYLHZ�� 



�� 

 

7DEOH����'HPRJUDSKLF�GDWD�RI�SDWLHQWV�� 

5(68/76 
 
7KHUH� ZHUH� ��� SDWLHQWV� LQYROYLQJ� ��� H\HV� LQ� WKLV�
VWXG\��ZLWK� DJH�DW� GLDJQRVLV� UDQJLQJ�EHWZHHQ���� WR�
���\HDUV�ROG��7KHUH�ZHUH�QLQH�PDOHV��PHDQ�DJH����
\HDUV�� DQG� IRXU� IHPDOHV� �PHDQ� DJH� ����� \HDUV�����
DIIHFWHG��$OO�SDWLHQWV�KDG�XQLODWHUDO�H\H�LQYROYHPHQW��
1RQH�RI�WKHP�KDG�KLVWRU\�RI�VFOHULWLV�SULRU�WR�VXUJHU\�
�7DEOH���� 
 
,Q�WKLV�FDVH�VHULHV��WKH�PHDQ� LQWHUYDO�EHWZHHQ� LQLWLDO�
VXUJHU\� WR� RQVHW� RI� 6,6� ZDV� ����� PRQWKV� �UDQJHG�
ILYH� -� ���� PRQWKV��� � )RXU� SDWLHQWV� �������� KDG�����
JODXFRPD� ILOWHULQJ� VXUJHU\�� WKUHH� �������� KDG������
SWHU\JLXP� H[FLVLRQ�� WKUHH� �������� KDG� VFOHUDO����
EXFNOLQJ�DQG�FU\RWKHUDS\�� WZR� ��������KDG�FDWDUDFW�
H[WUDFWLRQ� DQG� RQH� ������� KDG� YLWUHFWRP\� DV� WKH��
LQLWLDO�RFXODU�VXUJHU\�GRQH�EHIRUH�RFFXUUHQFH�RI�6,6�
�7DEOH������2I�WKH����H\HV��VHYHQ���������KDG�KLVWRU\�
RI�PXOWLSOH�RFXODU�SURFHGXUHV��7DEOH����� 

0RVW� SDWLHQWV� VKRZHG� QHFURWLVLQJ� VFOHULWLV� SDWWHUQ�
ZKLFK� ZDV� LGHQWLILHG� LQ� VHYHQ� H\HV� ��������� 7KH�
UHVW� RI� WKH� SDWLHQWV� GHPRQVWUDWHG� HLWKHU� GLIIXVH���
DQWHULRU� VFOHULWLV� �������� RU� SRVWHULRU� VFOHULWLV�
�������� �7DEOH� ���� ([FHSW� IURP� WKUHH� SDWLHQWV� �DOO�
PDOHV��WZR�KDG�QHFURWLVLQJ�VFOHULWLV��RQH�KDG�GLIIXVH�
DQWHULRU� VFOHULWLV��� DOO� RWKHU� SDWLHQWV� ZHUH� VFUHHQHG�
DQG� QHJDWLYH� IRU� DXWRLPPXQH� RU� FRQQHFWLYH� WLVVXH�
GLVHDVHV�� 
 
:H� REVHUYHG� D� YDULHW\� RI� RFXODU� VXUJLFDO�������������
SURFHGXUHV�ZKLFK�SUHFHGHG�WKH�RQVHW�RI�QHFURWLVLQJ�
VFOHULWLV� LQ� RXU� SDWLHQWV� �7DEOH� ���� 3DWLHQWV�����������
SUHVHQWHG�ZLWK� D� UDQJH�RI� V\PSWRPV� LQFOXGHG�H\H�
UHGQHVV��SDLQ�DQG�VRPH�KDG�UHGXFHG�YLVLRQ���,Q�DOO�
SDWLHQWV�� WKH�VLWH�RI�VFOHUDO�QHFURVLV�ZDV� LQWLPDWHO\�
UHODWHG� WR� WKH� SUHYLRXV� VXUJLFDO� LQFLVLRQ� VLWH�� $OO��
SDWLHQWV� ZHUH� WUHDWHG� ZLWK� LPPXQRVXSSUHVVLYH���
WKHUDS\� �WRSLFDO� DQG� RUDO� SUHGQLVRORQH��� KRZHYHU�
IRXU� RXW� RI� VHYHQ� ������� UHTXLUHG� VHFRQG� OLQH�����

'HPRJUDSK\ 1XPEHU�RI�SDWLHQWV��Q ��� 

*HQGHU   

0DOH � 
)HPDOH � 

(\H�LQYROYHPHQW   

8QLODWHUDO �� 

%LODWHUDO � 

$JH��\HDUV�   

5DQJH 
  

0DOH����-��� 
)HPDOH����-���� 

0HDQ 0DOH����� 
)HPDOH������� 

7DEOH����2QVHW�DQG�FDVHV�RI�6,6�E\�W\SHV�RI�RFXODU�VXUJHU\�� 

7\SHV�RI�2FXODU�6XUJHU\ 1XPEHU�RI�H\HV 
Q ������ 

2QVHW�RI�6,6
�PRQWKV�
�PHDQ� 

*ODXFRPD�)LOWHULQJ�6XUJHU\ 
-�7UDEHFXOHFWRP\�ZLWK�00&

 
-�*ODXFRPD�'UDLQDJH�'HYLFH 
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&DWDUDFW�([WUDFWLRQ 
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3WHU\JLXP�H[FLVLRQ 
-�ZLWK�00&

 
-�XQNQRZQ�XVDJH�RI�00&
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6FOHUDO�EXFNOH��&U\RWKHUDS\ �������� �-��������� 

3DUV�SODQD�YLWUHFWRP\ ������� �� 


�VXUJLFDO�LQGXFHG�VFOHULWLV 


�PLWRP\FLQ-& 



�DQWHULRU�FKDPEHU�LQWUDRFXODU�OHQV 




�LQWUDRFXODU�OHQV 
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7DEOH����1XPEHU�RI�RFXODU�SURFHGXUHV�SULRU�WR�6,6� 

LPPXQRVXSSUHVVLRQ� �0HWKRWUH[DWH� RU� $]DWKLRSULQH��
WR� FRQWURO� GLVHDVH� DFWLYLW\�� :LWK� DSSURSULDWH��������
WUHDWPHQW��PRVW���������KDG�JRRG�YLVXDO�RXWFRPH�RI�
����� RU� EHWWHU�� 2QH� SDWLHQW� KDG� YLVLRQ� RI� FRXQWLQJ�
ILQJHU� DW� �� IHHW� GXH� WR� SURJUHVVLRQ� RI� XQGHUO\LQJ�
JODXFRPD��$QRWKHU�SDWLHQW�ZKR�XQGHUZHQW�SWHU\JLXP�
H[FLVLRQ� ZLWK� PLWRP\FLQ� &� �00&�� H[SHULHQFHG� D�
PRUH�VHYHUH�IRUP�RI�VFOHULWLV�ZKHUHE\�KH�KDG�VFOHUDO�
QHFURVLV� ZLWK� PLFURSHUIRUDWLRQ� UHTXLULQJ� ODPHOODU�
JUDIWLQJ� DORQJVLGH� VHFRQG� OLQH� LPPXQRVXSSUHVVLYH�
WKHUDS\�� +H� KDG� WZR� HSLVRGHV� RI� GLVHDVH�������������
UHDFWLYDWLRQV� ZKLOH� RQ� WDSHULQJ� GRVH� RI� RUDO��������
SUHGQLVRORQH� ���PJ� GDLO\�� 'LVHDVH� FRQWURO� ZDV�
DFKLHYHG� DIWHU� ��� PRQWKV� RI� LQLWLDO� GLDJQRVLV� ZLWK�
0HWKRWUH[DWH� ��PJ� ZHHNO\� ZKLOH� PDLQWDLQLQJ� ORQJ-
WHUP� ORZ� GRVH� RI� RUDO� SUHGQLVRORQH� �PJ� GDLO\�������

'HVSLWH�WUHDWPHQW��KH�KDG�SRRU�ILQDO�YLVXDO�RXWFRPH�
RI� FRXQWLQJ� ILQJHU� DW� �� IHHW� DWWULEXWHG� E\� GHQVH����
FDWDUDFW�DQG�PDFXORSDWK\�VHFRQGDU\�WR�DJH-UHODWHG�
PDFXODU�GLVHDVH��)XOO�DXWRLPPXQH�DQG�FRQQHFWLYH�
WLVVXH� ZRUNXS� ZKLFK� FRQVLVWHG� RI� HU\WKURF\WH�����
VHGLPHQWDWLRQ� UDWH� �(65��� DQWLQXFOHDU� DQWLERG\�
�$1$��� YLUDO� DQG� V\SKLOLV� VHURORJ\�� 0DQWRX[� DQG�
FKHVW�;�UD\�WHVW�UHVXOWV�ZHUH�QRW�VLJQLILFDQW�IRU�WKLV�
SDWLHQW��)LJXUH���VKRZV�DQWHULRU�VHJPHQW�SKRWRV�RI�
SDWLHQWV�ZLWK�QHFURWLVLQJ�VFOHULWLV� 
 
3RVWHULRU� VFOHULWLV� ZDV� REVHUYHG� LQ� WKUHH� SDWLHQWV��
$SDUW� IURP� W\SLFDO� V\PSWRPV� RI� H\H� SDLQ� DQG�����
UHGQHVV�� SDWLHQWV� VLJQLILFDQWO\� FRPSODLQHG� RI������
GHWHULRUDWLRQ� RI� YLVLRQ�� $OO� WKUHH� SDWLHQWV���������
GHPRQVWUDWHG� VLJQV� RI� SRVWHULRU� VFOHUDO��������������

 
6LQJOH�3URFHGXUH��Q �� 
��–�SWHU\JLXP�H[FLVLRQ 
��–�WUDEHFXOHFWRP\ 
��–�VFOHUDO�EXFNOH��FU\RWKHUDS\ 
��-�FDWDUDFW�H[WUDFWLRQ 
0XOWLSOH�3URFHGXUHV��Q �� 
��-�PXOWLSOH�JODXFRPD�ILOWHULQJ�VXUJHULHV 
��–�FDWDUDFW�H[WUDFWLRQ�IROORZHG�E\�WUDEHFXOHFWRP\ 
��–�FDWDUDFW�H[WUDFWLRQ�IROORZHG�E\�VFOHUDO�EXFNOH��FU\RWKHUDS\ 
��–�PXOWLSOH�UHWLQDO�GHWDFKPHQW�UHSDLU�VXUJHULHV 
��–�YLWUHFWRP\�IROORZHG�E\�FDWDUDFW�H[WUDFWLRQ 
��–�FRPSOLFDWHG�FDWDUDFW�H[WUDFWLRQ��SKDFR�FRQYHUWHG�(&&(
��DQWHULRU�YLWUHFWRP\���$&,2/

� 

�SKDFRHPXOVLILFDWLRQ�FRQYHUWHG�H[WUDFDSVXODU�FDWDUDFW�H[WUDFWLRQ 


�DQWHULRU�FKDPEHU�LQWUDRFXODU�OHQV 

7DEOH����&OLQLFDO�PDQLIHVWDWLRQV�RI�6,6� 

  'LIIXVH 1HFURWLVLQJ 3RVWHULRU 

1XPEHU�RI�H\HV� 
Q���� �������� �������� �������� 

3ULRU�RFXODU�VXUJHU\� 
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����&DWDUDFW�H[WUDFWLRQ 

����7UDEHFXOHFWRP\��
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����9LWUHFWRP\ 
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����3WHU\JLXP�XQNQRZQ�00& 

����6FOHUDO�EXFNOH��FU\RWKHUDS\ 

����&DWDUDFW�H[WUDFWLRQ 

����6FOHUDO�EXFNOH��FU\RWKHUDS\�

IROORZHG�E\�YLWUHFWRP\ 

����&DWDUDFW�H[WUDFWLRQ�IROORZHG�

E\�VFOHUDO�EXFNOH��FU\RWKHUDS\ 

����0XOWLSOH�JODXFRPD�ILOWHU�

LQJ�VXUJHULHV��00& 

����&DWDUDFW�H[WUDFWLRQ�IRO�
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6HFRQG�OLQH�WKHUDS\� 
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LQIODPPDWLRQ� VXFK� DV� FKRURLGDO� GHWDFKPHQW���������
WKLFNHQLQJ�RI�VFOHUD��DOO�KDG�PRUH�WKDQ����PP�VFOHUDO�
WKLFNQHVV���FKRULRUHWLQDO�IROGV�DQG�SUHVHQFH�RI�IOXLG�LQ�
VXEWHQRQ� VSDFH� �7-� VLJQ�� ZKLFK� ZHUH� HYLGHQW� RQ� %�
VFDQ� XOWUDVRQRJUDSK\�� 3DWLHQWV� VKRZHG� PRUH�������
DJJUHVVLYH�GLVHDVH�VSHFWUXPV�ZKHUHE\�WZR�SDWLHQWV�
H[SHULHQFHG� PXOWLSOH� HSLVRGHV� RI� GLVHDVH�������������
UHDFWLYDWLRQV� XSRQ� RUDO� SUHGQLVRORQH� WDSHULQJ�������
GHVSLWH� HDUO\� DGGLWLRQ� RI� VHFRQG-OLQH� LPPXQRVXS�
SUHVVLRQ��2QH�SDWLHQW�KDG�OLJKW�SHUFHSWLRQ�RQO\�YLVLRQ�
GXULQJ�KHU� ODVW� UHYLHZ��6KH�KDG� WZR� WUDEHFXOHFWRP\�
ZLWK� 00&� DQG� RQH� JODXFRPD� GUDLQDJH� GHYLFH������
LPSODQWDWLRQ�VXUJHU\�SHUIRUPHG�SULRU� WR� WKH�RQVHW�RI�
SRVWHULRU� VFOHULWLV�� 6KH�ZDV� WUHDWHG� ZLWK� WRSLFDO� DQG�
RUDO� SUHGQLVRORQH� �DW� GRVH� RI� �PJ�NJ� GDLO\� ZLWK����
VXEVHTXHQW� WDSHULQJ�� IRU�DERXW� WZR�PRQWKV�GXUDWLRQ�
GXULQJ�WKH�ILUVW�HSLVRGH�RI�VFOHULWLV��$]DWKLRSULQH�ZDV�
DGGHG�VXEVHTXHQWO\�ZKHQ�KHU�GLVHDVH�UHFXUUHG�DIWHU�
WKUHH� PRQWKV� RI� LPPXQRVXSSUHVVLYH� IUHH� SHULRG���
8QIRUWXQDWHO\��GXH�WR�ORZ�DEVROXWH�O\PSKRF\WH�FRXQW�
����[����/�� $]DWKLRSULQH� ZDV� ODWHU� ZLWKKHOG�� 'XULQJ�
RQH�RI�WKUHH�HSLVRGHV�RI�GLVHDVH�UHDFWLYDWLRQV��LQWUD�
YHQRXV� PHWK\OSUHGQLVRORQH� ZDV� UHTXLUHG� WR� FRQWURO�
WKH� GLVHDVH�� 1HYHUWKHOHVV� KHU� GLVHDVH� SURJUHVVHG�
ZLWK� GHYHORSPHQW� RI� DSSRVLWLRQDO� �NLVVLQJ�������������
FKRURLGDOV�� +HU� H\H� ODWHU� EHFDPH� SKWKLVLFDO� ZLWK����
YLVXDO�DFXLW\�RI�RQO\�OLJKW�SHUFHSWLRQ��)LJXUH���VKRZV�

D� SDWLHQW� ZLWK� SRVWHULRU� VFOHULWLV� ZLWK� FKRULRUHWLQDO�
IROGV�� 
 
'LIIXVH� W\SH� RI� SRVW-RSHUDWLYH� VFOHULWLV� VKRZHG� D�
PRUH�EHQLJQ�VSHFWUXP�RI�GLVHDVH��7KLV�ZDV�VHHQ�
LQ� WKUHH� SDWLHQWV� LQ� ZKLFK� GLVHDVH� DFWLYLWLHV� ZHUH�
DGHTXDWHO\� FRQWUROOHG� XVLQJ� RUDO� QRQ-VWHURLGDO����
DQWL-LQIODPPDWRU\� GUXJV� �16$,'V�� DQG� WRSLFDO�
SUHGQLVRORQH�RQO\��$OO�SDWLHQWV�H[SHULHQFHG�RFXODU�
UHGQHVV� DQG� SDLQ� DQG� FOLQLFDOO\� GLIIXVH� VFOHUDO���
LQIODPPDWLRQ� DGMDFHQW� WR� VLWH� RI� SUHYLRXV� VXUJLFDO�
ZRXQG� ZHUH� REVHUYHG�� 2QH� SDWLHQW� KDG� WKH�����
FKDUDFWHULVWLF� VHYHUH� SDLQ� ZKLFK� DZDNHQHG� KLP�
IURP� VOHHS�� $QWHULRU� FKDPEHU� DFWLYLW\� ZDV���������
GRFXPHQWHG� LQ� WZR� RI� WKH� SDWLHQWV�� 1HYHUWKHOHVV�
SDWLHQWV� ZLWK� GLIIXVH� DQWHULRU� VFOHULWLV� VKRZHG����
JHQHUDOO\� PLOGHU� FRXUVH� RI� LOOQHVV� DQG� KDG� JRRG�
YLVXDO�RXWFRPH��2QO\�RQH�SDWLHQW�GRFXPHQWHG�SRRU�
YLVLRQ� RI� KDQG� PRYHPHQW� GXH� WR� SUH-H[LVWLQJ�����
P\RSLF�PDFXORSDWK\� 
 
 
',6&866,21� 
 
*ODXFRPD� ILOWHULQJ� VXUJHU\� KDV� VKRZQ� WR� EH� WKH�
OHDGLQJ�FDXVH�RI�VXUJLFDO� LQGXFHG�VFOHULWLV��6,6��LQ�
RXU�FHQWUH� OLNHZLVH�SUHYLRXVO\�UHSRUWHG�>��@��0HDQ�

)LJXUH�����$��%��$QWHULRU�VHJPHQW�SKRWR�RI�WZR�SDWLHQWV�ZLWK�IRFDO�DUHD�RI�VFOHUDO�QHFURVLV�ZLWK�DGMDFHQW�LQIODPPDWLRQ�
IROORZLQJ�SWHU\JLXP�H[FLVLRQ�ZLWK�PLWRP\FLQ�&�XVDJH� 

)LJXUH����&KRULRUHWLQDO�IROGV�LQ�D�SDWLHQW�ZLWK�SRVWHULRU�VFOHULWLV� 

$ % 



�� 

 

WLPH�WR�SUHVHQWDWLRQ�IURP�VXUJHU\�KDV�EHHQ�UHSRUWHG�
DV� �� PRQWKV�UDQJLQJ� IURP� GD\� RQH� WR� ��� \HDUV� E\�
RWKHUV�>����@��+RZHYHU��LQ�RXU�FDVH�VHULHV��WKH�RQVHW�
RI� GLVHDVH� UDQJHG� IURP���PRQWKV� WR���� \HDUV� �����
PRQWKV�� SRVW� LQLWLDO� VXUJHU\�� ZLWK� JODXFRPD� ILOWHULQJ�
VXUJHU\� VKRZLQJ� WKH� HDUOLHVW� RQVHW� RI� VFOHULWLV������
,QWHUHVWLQJO\� LQ� RXU� FDVH� VHULHV�� SRVW-RSHUDWLYH���
VFOHULWLV�LQYROYHG�PRUH�PDOH�SDWLHQWV��(�2¶'RQRJKXH�
DW�DO�GRFXPHQWHG�SUHGRPLQDQFH�RI�IHPDOHV�SDWLHQWV�
������DQG� OLQNHG�LW�WR�WKH� LQFUHDVHG�DVVRFLDWLRQV�RI�
DXWRLPPXQH� GLVHDVHV� LQ� WKLV� JURXS� RI� SDWLHQWV� >�@��
&RQWUDU\��ZH�H[FOXGHG�SDWLHQWV�ZLWK�DXWRLPPXQH�RU�
FROODJHQ�YDVFXODU�GLVHDVHV�WKXV�VLPLODU�REVHUYDWLRQV�
ZHUH�QRW�REVHUYHG��0DMRULW\�RI�SDWLHQWV���������KDG�
KLVWRU\� RI� PXOWLSOH� RFXODU� SURFHGXUHV� ZKLFK� ZHUH�
FRQVLVWHQW�ZLWK� UHSRUWV� IURP�SUHYLRXV�DXWKRUV>����@��
$Q� LQFUHDVHG� QXPEHU� RI� RFXODU� SURFHGXUHV� KDYH�
SUHYLRXVO\�EHHQ�DVVRFLDWHG�ZLWK�KLJKHU�LQFLGHQFH�RI�
6,6��VLPLODUO\�VHHQ�LQ�RXU�VWXG\� 
 
,Q� RXU� FHQWUH�� PRVW� SDWLHQWV� GHPRQVWUDWHG�����������
QHFURWLVLQJ� VFOHULWLV� SDWWHUQ� IROORZHG� E\� GLIIXVH�����
DQWHULRU� VFOHULWLV� DQG� SRVWHULRU� VFOHULWLV� >����@������������

1HFURWLVLQJ�VFOHULWLV� LV�D� UDUH�EXW�SRVVLEOH�VHTXDODH�
RI� RFXODU� VXUJHU\��'HVSLWH� LWV� UDULW\�� WKLV� VXEW\SH�RI�
VFOHULWLV� LV� WKH� FRPPRQHVW� WR� EH� DVVRFLDWHG� ZLWK��
IROORZLQJ� VXUJLFDO� SURFHGXUHV� >����@�� 6XUJLFDO�������
LQGXFHG� QHFURVWLQJ� VFOHULWLV� �6,16�� UHSUHVHQWV� D�
PRUH� VHYHUH� IRUP� RI� GLVRUGHU� UHTXLULQJ� HDUO\��������
DJJUHVVLYH� LPPXQRVXSSUHVVLRQ� WR� FRQWURO� GLVHDVH�
DFWLYLW\� DQG� UHGXFH� RFXODU� FRPSOLFDWLRQV� >��@�������
([WHQVLYH� VFOHUD� GHVWUXFWLRQV� DQG� QHFURVLV� PD\�
ZDUUDQW� SURORQJHG�� SRWHQWLDOO\� KD]DUGRXV� LPPXQR�
VXSSUHVVLYH� WKHUDS\� UHTXLUHPHQW� LQ� VRPH� SDWLHQWV
>��@�� 0RUH� DJJUHVVLYH� GLVHDVH� FDQ� SUHVHQW� ZLWK�
VFOHUDO� WKLQQLQJ� DQG� SHUIRUDWLRQ� QHFHVVLWDWLQJ�������
ODPHOODU� JUDIW�ZKLFK�ZDV� GRQH� LQ� �� RI� RXU� SDWLHQWV��
$QRWKHU� SDWLHQW� UHFRUGHG� SRRU� YLVLRQ� GXH� WR���������
XQGHUO\LQJ�JODXFRPD�ZKLFK�PDGH�ZRUVW�E\� WKH�XVH�
RI� SURORQJHG� LPPXQRVXSSUHVVLYH� PHGLFDWLRQV�� 2XU�
ILQGLQJV� VKRZHG� WKDW� JRRG� YLVXDO� RXWFRPH� ZDV�
DFKLHYDEOH� E\� PRVW� SDWLHQWV� ZLWK� 6,16� KHQFH����
SURYLQJ� WKDW� HDUO\� GLDJQRVLV� DQG� SURPSW� WUHDWPHQW�
UHVXOWV� LQ� JRRG� YLVXDO� RXWFRPH� >�@�� 2Q� WKH� RWKHU�
KDQG�� GLIIXVH� DQWHULRU� VFOHULWLV� UHSUHVHQWV� D� PRUH�
EHQLJQ� DQG� VHOI-OLPLWLQJ� FRQGLWLRQ��ZKHUH� WUHDWPHQW�
ZLWK� RUDO� QRQ-VWHURLGDO� DQWL-LQIODPPDWRU\� GUXJV�
�16$,'V�� DGHTXDWHO\� FRQWUROOHG� GLVHDVH� DFWLYLW\�
>����@�� 7KHVH� REVHUYDWLRQV� ZHUH� VHHQ� LQ� DOO� RI� RXU�
SDWLHQWV� GLDJQRVHG� ZLWK� GLIIXVH� DQWHULRU� VFOHULWLV�
ZKHUHE\� WKH\� VKRZHG� PLOGHU� VSHFWUXP� RI� GLVHDVH�
ZKLFK� FRPSOHWHO\� UHVSRQGHG� WR� RUDO� 16$,'V�������
3RVWHULRU�VFOHULWLV�PRUH�RIWHQ�FDUULHG�D�SRRUHU�YLVXDO�
SURJQRVLV� GHVSLWH� RSWLPDO� PDQDJHPHQW� LQVWLWXWHG�
>�����@�� 6LPLODUO\� WR� QHFURWLVLQJ� VFOHULWLV�� SDWLHQWV�
RIWHQ�UHTXLUH�V\VWHPLF�FRUWLFRVWHURLG�ZLWK�RU�ZLWKRXW�
VHFRQG� OLQH� LPPXQRVXSSUHVVLRQ� LQ� WKH� IRUP� RI����
LPPXQRPRGXODWLQJ� DJHQWV� �$]DWKLRSULQH������������
0HWKRWUH[DWH�� 0\FRSKHQRODWH� 0RIHWLO�� WR� DFKLHYH�
GLVHDVH�FRQWURO� >��@��3RVWHULRU�VFOHULWLV�FDUULHV�PRVW�
WKUHDW�WR�YLVLRQ�GXH�WR�WKH�LQYROYHPHQW�RI�WKH�UHWLQD��
FKRURLG�DQG�RSWLF�GLVF�>��@��,Q�RXU�SDWLHQWV��RQO\�RQH�
WKLUG� RI� SDWLHQWV� ZLWK� SRVWHULRU� VFOHULWLV� DFKLHYHG��
YLVLRQ�RI������RU�EHWWHU��5HFXUUHQFHV� LQ�6,6�DUH�QRW�
XQFRPPRQ� DQG� ZHUH� VHHQ� LQ� RXU� SDWLHQWV������������
SDUWLFXODUO\� LQ� WKH� QHFURWLVLQJ� DQG� SRVWHULRU� VFOHULWLV�
VXEW\SHV>��@� 

7KH�SUHFLVH�XQGHUO\LQJ�PHFKDQLVP�RI�6,6�UHPDLQV�
XQNQRZQ� WR� GDWH�� $V� SURSRVHG� E\� :DWVRQ��ORFDO�
YDVFXODU� FORVXUH� LQ� WKH� VFOHUD� ZDV� FRQWULEXWHG� E\�
ERWK� PHFKDQLFDO� WUDXPD� �LQFOXGLQJ� VXUJHU\�� DQG�
ELRORJLFDO� WUDXPD� VXFK� DV� LQIHFWLRQV� DQG� LPPXQH�
FRPSOH[HV� >��@�� 7KH� UHVXOWDQW� K\SR[LF� FRQGLWLRQ�
LQLWLDWHG� D� FKDLQ� RI� FDWDEROLF� HYHQWV� OHDGLQJ� WR����
SURJUHVVLYH� VFOHUDO� QHFURVLV�� &OLQLFRSDWKRORJLFDO�
VWXG\� E\�0DLWH� GH�6DQ]D�DW�HO� �KDYH�GHPRQVWUDWHG�
HYLGHQFH� RI� LPPXQH� FRPSOH[� PHGLDWHG� YDVFXOLWLV�
IROORZLQJ� REVHUYDWLRQ� RI� LQFUHDVHG� GHSRVLWLRQ� RI�
LQIODPPDWRU\� FHOOV� DQG� +/$-'5� H[SUHVVLRQ� LQ� WKH�
VFOHUDO� WLVVXHV� RI� SRVW-RSHUDWLYH� VFOHULWLV� SDWLHQWV�
>��@�� :KLOH� VFOHULWLV� KDV� EHHQ� OLQNHG� ZLWK� YDULRXV�
FRQQHFWLYH� WLVVXH� GLVRUGHUV�� LQ� PDMRULW\� RI� FDVHV��
HYLGHQFH� RI� XQGHUO\LQJ� GLVHDVHV� FRXOG� QRW� EH�����
GHWHFWHG�>��@���,Q�D�FOLQLFDO-SDWKRORJLF�UHYLHZ�RI�SRVW
-RSHUDWLYH� VFOHULWLV� E\� 5LVKL� HW� DO�� SDWLHQWV� ZKR����
GHYHORSHG� 6,16� ZHUH� WKRVH� ZLWK� XQGHUO\LQJ�������
V\VWHPLF� DXWRLPPXQH� GLVHDVHV� >��@�� 7KH\� DOVR�
SRVWXODWHG� WKDW� SWHU\JLXP� VXUJHU\� ZLWK� RU� ZLWKRXW�
XVH� RI� DGMXQFWLYH� DJHQWV� ZHUH� DVVRFLDWHG� ZLWK���
KLJKHU�UDWH�RI�VHFRQGDU\�LQIHFWLRQ�ZKLFK�FRQWULEXWHG�
WR� VFOHUDO� LQIODPPDWLRQ� DQG� QHFURVLV�� ,Q� RXU� FDVH�
VHULHV��SWHU\JLXP�H[FLVLRQ�VXUJHU\�ZDV�WKH�VHFRQG�
FRPPRQHVW� RFXODU� SURFHGXUH� SHUIRUPHG� SULRU� WKH�
RQVHW�RI�VFOHULWLV��DQG�H[FHSW�RQH�SDWLHQW��ZKR�ZDV�
QRW�VFUHHQHG�IRU�V\VWHPLF�GLVHDVH���UHVW�RI�WKHP�GLG�
QRW� KDYH� HYLGHQFH� RI� V\VWHPLF� YDVFXOLWLF� GLVHDVH��
([FHSW� LQ�RQH�FDVH�ZKR�FRPSODLQHG�RI� RQ�DQG� RII�
H\H� GLVFKDUJH� IRU� RQH� \HDU� �ZKHUHE\� WKH� VZDE���
FXOWXUH� WDNHQ�ZDV� QHJDWLYH��� ZH� GLG� QRW� ILQG� RWKHU�
HYLGHQFH�WR�VXJJHVW�SRVVLEOH�FRQFXUUHQW�LQIHFWLRQ�LQ�
WKH�UHVW�RI�WKH�SDWLHQWV��%HLQJ�D�UHWURVSHFWLYH�VWXG\��
RXU�ILQGLQJV�DQG�REVHUYDWLRQV�LV�DOVR��OLPLWHG�E\�WKH�
LQYROYHPHQW� RI� PXOWLSOH� RSKWKDOPRORJLVWV� �ZLWK����
YDULRXV�OHYHO�RI�H[SHULHQFH�LQ�WKH�PDQDJHPHQWV�� 
 
7KH� ULVN�RI�VFOHULWLV� LQFUHDVHV�ZLWK� WKH�XVH�RI� DQWL-
PHWDEROLWHV�� VXFK� DV�00&� LQ� WUDEHFXOHFWRP\� DQG�
SWHU\JLXP� RSHUDWLRQ��� 0LWRP\FLQ� &� LV� DQ��������
DQWLQHRSODVWLF� DQWLELRWLF� DJHQW� LVRODWHG� IURP�����
6WUHSWRP\FHV� FDHVSLWRVXV�� ,W� DON\ODWHV� DQG� FURVV�
OLQNV� '1$� WKXV� LQKLELWV� SURWHLQ� V\QWKHVLV� DQG������
LPSRVHV�ORQJ�WHUP�LQKLELWLRQ�WR�FHOOXODU�SUROLIHUDWLRQ�
>��@�� ,VFKHPLF� VFOHUDO� QHFURVLV� LQGXFHG� E\����������
H[FHVVLYH� FDXWHUL]DWLRQ� GXULQJ� EDUH� VFOHUD��������
WHFKQLTXH� LV� DQRWKHU� SRVVLEOH� FDXVH� RI� VFOHUDO����
QHFURVLV�>��@��&KHQJ�+&�HW�DO�KDV�VXJJHVWHG�LQWUD-
RSHUDWLYH� XVDJH�RI� ORZHU� FRQFHQWUDWLRQ�RI�00&� LH�
������IRU�D�VDIHU�\HW�HIIHFWLYH�WHFKQLTXH�WR�UHGXFH�
WKH� UHFXUUHQFH� UDWH� DIWHU� EDUH� VFOHUD� H[FLVLRQ� RI�
SWHU\JLXP� >��@��8VH� RI� 00&� LQ� �KLJK� ULVN� SDWLHQWV�
ZLWK� H\H� FRQGLWLRQV� ZKLFK� SUHGLVSRVHG� WR� SRRU�
ZRXQG�KHDOLQJ�VXFK�DV�6MRJUHQ�V\QGURPH��NHUDWR�
FRQMXQFWLYLWLV� VLFFD�� PHLERPLWLV� RU� EOHSKDULWLV� ZHUH�
QRW� DGYLVDEOH� DV� WKH\�ZHUH�PRUH� OLNHO\� WR� GHYHORS�
FRPSOLFDWLRQV�� � $OWHUQDWLYHO\�� SWHU\JLXP� H[FLVLRQ�
ZLWK� FRQMXQFWLYDO� DXWRJUDIWLQJ� PD\� SURYLGH� EHWWHU�
RSWLRQ� LQ� HIIRUW� WR� UHGXFH� LQWUDRSHUDWLYH� 00&�����
XVDJH�>��@�� 
 
 
&21&/86,21 
 
6,6� ZKHQ� WUHDWHG� DFFRUGLQJ� DQG� SURPSWO\� KDV� D�
IDYRUDEOH� YLVXDO� SURJQRVLV�� ,Q� WKLV� FDVH� VHULHV���
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JODXFRPD� VXUJHULHV� ZLWK� LQWUDRSHUDWLYH� F\WRWR[LF�
DJHQW� XVDJH� LV� OHDGLQJ� FDXVH� RI� VXUJLFDO� LQGXFHG�
VFOHULWLV��+HQFH�XVDJH�RI�WKLV�F\WRWR[LF�DJHQW�VKRXOG�
EH�ZLWK�H[WUHPH�FDUH� 
 
 
'(&/$5$7,21�2)�&21)/,&7�2)�,17(5(67� 
 
7KH�DXWKRUV�UHSRUW�QR�FRQIOLFW�RI�LQWHUHVW� 
 
 
5()(5(1&(6� 
 
�� 6WXDUW�)RXUPDQ��6FOHULWLV�DIWHU�*ODXFRPD�)LOWHU�

LQJ� 6XUJHU\� ZLWK� 0LWRP\FLQ� &�� 2SKWKDOPROR�
J\����������������-������ 

�� 0DWVXR�7��)XMLZDUD�0��0DWVXR�1�� ,QIODPPDWLRQ�
DIWHU� FDWDUDFW� H[WUDFWLRQ� DQG� LQWUDRFXODU� OHQV�
LPSODQWDWLRQ�LQ�SDWLHQWV�ZLWK�UKHXPDWRLG�DUWKULWLV��
%U�-�2SKWKDOPRO������������–����� 

�� .DULD� 1�� 'RUDQ� -��:DWVRQ� 6/�� HW� DO�� 6XUJLFDOO\�
LQGXFHG� QHFURWL]LQJ� VFOHULWLV� LQ� D� SDWLHQW� ZLWK�
DQN\ORVLQJ� VSRQG\OLWLV�� -�&DWDUDFW�5HIUDFW� 6XUJ�
�����������–����� 

�� 6FRWW�-$��&OHDUNLQ�/*��6XUJLFDOO\�LQGXFHG�GLIIXVH�
VFOHULWLV� IROORZLQJ� FDWDUDFW� VXUJHU\�� (\H� �/RQG�
����������–�� 

�� *RNKDOH�16��6DPDQW�5��6XUJLFDOO\� LQGXFHG�QH�
FURWL]LQJ�VFOHULWLV�DIWHU�SWHU\JLXP�VXUJHU\��,QGLDQ�
-�2SKWKDOPRO������������–�� 

�� 2¶'RQRJKXH�(��/LJKWPDQ�6��7XIW�6��HW�DO��6XUJL�
FDOO\� LQGXFHG� QHFURWLVLQJ� VFOHURNHUDWLWLV� �6,16���
SUHFLSLWDWLQJ� IDFWRUV�DQG� UHVSRQVH� WR� WUHDWPHQW��
%U�-�2SKWKDOPRO�����������–��� 

�� (�.�� $NSHN�� HW� DO��� (YDOXDWLRQ� RI� SDWLHQWV� ZLWK�
VFOHULWLV� IRU� V\VWHPLF� GLVHDVH�� 2SKWKDOPRORJ\�
��������������H���� 

�� .DXIPDQ�/.��)RON�(5��0LOOHU�07��HW�DO��1HFURWL]�
LQJ�VFOHULWLV�IROORZLQJ�VWUDELVPXV�VXUJHU\�IRU�WK\�
URLG�RSKWKDOPRSDWK\��-�3HGLDWU�2SKWKDOPRO�6WUD�
ELVPXV������������–�� 

�� &KXQJ-<LQJ�+XDQJ��0'�� +VLQ-&KLXQJ� /LQ��0'��
DQG�0HQJ-/LQJ�<DQJ��1HFURWL]LQJ� VFOHULWLV� DIWHU�
VWUDELVPXV�VXUJHU\�LQ�WK\URLG�H\H�GLVHDVH��-RXU�
QDO�RI�$$326���9ROXPH����1XPEHU�����2FWREHU�
����� 

��� :DWVRQ�3*��+D\UHK�66��6FOHULWLV�DQG�HSLVFOHUL�
WLV��%U�-�2SK�WKDOPR,��������������-���� 

��� :DWVRQ�3*��7KH�GLDJQRVLV�DQG�PDQDJHPHQW�RI�
VFOHULWLV��2SKWKDOPRORJ\������������-���� 

��� 5LVKL� 5�� 'RVKL�� *HRUJH� -�� +DURFRSRV�� ,YDQ� 5��
6FKZDE��(PPHWW�7��&XQQLQJKDP�-U��7KH�VSHF�
WUXP� RI� SRVWRSHUDWLYH� VFOHUDO� QHFURVLV�� 6XUYH\�
RI�RSKWKDOPRORJ\��������������H���� 

��� 3RODF]HN-.RUQHFND� $�� 0LUNLHZLF]-6LHUDG]ND� %��
+HLW]PDQ�-��HW�DO��6FOHULWLV�UHVHPEOLQJ�FKRURLGDO�
PHODQRPD��D�FDVH�UHSRUW��.OLQ�2F]QD��������–
�������� 

��� /\QH� $-�� /OR\G--RQHV� '�� 1HFURWLVLQJ� VFOHULWLV�
DIWHU� RFXODU� VXUJHU\�� 7UDQV2SKWKDOPRO6RF8.�
�����������-�� 

��� 6R� -XQJ� 5\X�� 0LQ� +R� .DQJ�� 0LQFKHRO� 6HRQJ��
+HH\RRQ�&KR��<RQJ�8Q�6KLQ��$QWHULRU� VFOHULWLV�
IROORZLQJ� LQWUDYLWUHDO� LQMHFWLRQV� LQ� D� SDWLHQW�ZLWK�
UKHXPDWRLG� DUWKULWLV� �� $� FDVH� UHSRUW�� 0HGLFLQH�
�%DOWLPRUH�������1RY����������H����� 

��� :DWVRQ�3��'R\QH�0HPRULDO�/HFWXUH��������7KH�
QDWXUH� DQG� WKH� WUHDWPHQW� RI� VFOHUDO� LQIODPPD�
WLRQ��7UDQV�2SKWKDOPRO�6RF�8�.�������������–
��� 

��� 7XIW� 6-��:DWVRQ� 3�� 3URJUHVVLRQ� RI� VFOHUDO� GLV�
HDVH��2SKWKDO�PRORJ\������������-���� 

��� 'RXJODV�$��-DEV��$EGXOEDNL�0XGXQ��-�3��'XQQ��
0DUWD�-��0DUVK��(SLVFOHULWLV�DQG�VFOHULWLV��FOLQLFDO�
IHDWXUHV� DQG� WUHDWPHQW� UHVXOWV��$PHULFDQ� -RXU�
QDO�RI�2SKWKDOPRORJ\�������9ROXPH������ ,VVXH�
��3DJHV����-���� 

��� 0DLWH�6DLQ]�GH�,D�0D]D�0��)RVWHU�&6��1HFURWL]�
LQJ�6FOHULWLV�DIWHU�2FXODU�6XUJHU\�$�&OLQLFRSDWK�
RORJLF� 6WXG\�� 2SKWKDOPRORJ\�� ����� 1RY��
���������-��� 

��� 5XEHQIHOG�56��3ILVWHU�56��6WHUQ�50��HW�DO��6HUL�
RXV� FRPSOLFDWLRQV� RI� WRSLFDO� PLWRP\FLQ-F� DIWHU�
SWHU\JLXP� VXUJHU\�� 2SKWKDOPRORJ\� ������
�������–��� 

��� $OVDJRII�= � 7DQ�'7��&KHH�63��1HFURWLVLQJ�VFOH�
ULWLV�DIWHU�EDUH�VFOHUD�H[FLVLRQ�RI�SWHU\JLXP� %U�-�
2SKWKDOPRO ������������-�� 

��� &KHQJ�+&��7VHQJ�6+��.DR�3/��&KHQ�).��/RZ-
GRVH�LQWUD-�RSHUDWLYH�PLWRP\FLQ�&�DV�FKHPRDG�
MXYDQW� IRU� SWHU\JLXP� VXUJHU\�� &RUQHD�
����������–�� 
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&(5(%5$/�9(1286�6,186�7+520%26,6�6(&21'$5<�72�,62/$7('�0$;,//$5<�6,186,7,6�$1'�
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3DYLWUD�'
�����0XVKDZLDKWL�0���1XU�6\DUDILQD�$���-XVWLQ�<��	�)D]LODZDWL�$� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�� 
%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�7HQJNX�$PSXDQ�5DKLPDK��-DODQ�/DQJDW��������.ODQJ��6HODQJRU� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��3DYLWUD�'DQDSDO 
 
(PDLO�DGGUHVV�� 
SDYLWUD�FUF#JPDLO�FRP� 

5HFHLYHG�� 
-XO\����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
-XO\����� 
 

 

.H\ZRUGV� 

&HUHEUDO� YHQRXV� VLQXV� WKURPERVLV��
SWRVLV� 
VXEGXUDO�HIIXVLRQ� 
PD[LOODU\�VLQXVLWLV� 
OLIH�WKUHDWHQLQJ� 
HDUO\�VXVSLFLRQ�� 

$%675$&7 

&HUHEUDO� YHQRXV�VLQXV� WKURPERVLV� �&967�� LV�D� UDUH� OLIH-WKUHDWHQLQJ�FRQGLWLRQ� UHODWHG� WR�KLJK�PRUWDOLW\�

DQG� PRUELGLW\�� 7KH� GLDJQRVWLF� FKDOOHQJH� DULVHV� DV� SDWLHQW� PD\� EH� DV\PSWRPDWLF� RU� SUHVHQW� ZLWK� D����

YDULHW\�RI�FRQVWLWXWLRQDO�DQG�QHXURORJLFDO�V\PSWRPV��:H�UHSRUW�D�FDVH�RI�&967�LQ�D�\RXQJ�LPPXQRFRP�

SHWHQW�PDOH��$����\HDUV�ROG�ER\�ZLWK�QR�RWKHU�FRPRUELGLW\�SUHVHQWHG�ZLWK�VXGGHQ�RQVHW�RI�IHYHU��ULJKW�

MDZ� DQG� WHPSOH� SDLQ�� ZDV� UHIHUUHG� WR� 2SKWKDOPRORJ\� WHDP� IRU� ULJKW� � SWRVLV�� 8SRQ� H[DPLQDWLRQ� DQG�

SURPSW� GLDJQRVLV�� H[WHQVLYH� GXUDO� YHQRXV� VLQXV� WKURPERVLV� ZLWK� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO���

HIIXVLRQ�� ULJKW� VXEPDQGLEXODU�� SDUDSKDU\QJHDO� DQG� UHWURSKDU\QJHDO� FROOHFWLRQV�ZHUH�GHWHFWHG� WKURXJK�

UDGLRORJLFDO�LPDJLQJ��5LJKW�PD[LOODU\�VLQXVLWLV�DV�WKH�VRXUFH�RI�LQIHFWLRQ�ZDV�DOVR�GHWHFWHG��7KH�SDWLHQW�

XQGHUZHQW� PD[LOODU\� VLQXV� GUDLQDJH� DQG� VXFFHVVIXOO\� WUHDWHG� ZLWK� V\VWHPLF� DQWLELRWLFV� DQG����������������

DQWLFRDJXODQWV�� :H KLJKOLJKW� WKH� LPSRUWDQFH� RI� HDUO\� VXVSLFLRQ� RI� V\VWHPLF� LQYROYHPHQW� LQ� SDWLHQWV���

SUHVHQWLQJ�ZLWK� H\H�V\PSWRPV��3URPSW� GLDJQRVLV�� HPHUJHQW� UDGLRJUDSKLF� HYDOXDWLRQ��PXOWLGLVFLSOLQDU\�

DSSURDFK�DQG�DSSURSULDWH�WUHDWPHQW�ZLWK�DQWLFRDJXODQWV�DQG�DQWLELRWLFV�FDQ�LPSURYH�VXUYLYDO�DQG�YLVXDO�

SURJQRVLV��� 

,1752'8&7,21 
 
&HUHEUDO�YHQRXV�VLQXV�WKURPERVLV��&967��LV�D�UDUH��OLIH
-WKUHDWHQLQJ� FRQGLWLRQ >�@ UHODWHG� WR� KLJK� PRUWDOLW\� DQG�
PRUELGLW\��,W�SRVH D�GLDJQRVWLF�FKDOOHQJH�DV�SDWLHQW�PD\�
EH� DV\PSWRPDWLF� RU� PD\� SUHVHQW� ZLWK� D� YDULHW\� RI����
FRQVWLWXWLRQDO�DQG�QHXURORJLFDO�V\PSWRPV�UDQJLQJ� IURP�
IHYHU�� KHDGDFKH�� DOWHUHG� FRQVFLRXVQHVV�� FUDQLDO������
QHXURSDWKLHV�RU�VWURNH��DQG�RIWHQ�UHTXLULQJ�UDGLRORJLFDO�
JXLGDQFH >���@�� &HUHEUDO� YHQRXV� VLQXV� WKURPERVLV� FDQ�
EH� FDWHJRUL]HG� HWLRORJLFDOO\� LQWR� SULPDU\�LGLRSDWKLF� RU�
VHFRQGDU\�FDXVHV��IXUWKHU�GLYLGHG�LQWR�LQIHFWLYH�RU�QRQ-
LQIHFWLYH��1RQ-LQIHFWLYH�FDXVHV�PD\�EH�GXH�WR�FRDJXOD�
WLRQ�GLVRUGHUV��QHRSODVPV��KRPRF\VWLQXULD��YDVFXOLWLV�RU�
KHDG� WUDXPD >�@�� ,QIHFWLYH� FDXVHV� DUH� PRUH� FRPPRQ��
ZLWK�WKH�PRVW�FRPPRQ EHLQJ�DFXWH�VLQXVLWLV�VSHFLILFDOO\�
WKH� VSKHQRLG� DQG� HWKPRLG� VLQXVLWLV�� FRPPRQO\���������
DWWULEXWHG� WR� 6WDSK\ORFRFFXV� $XUHXV� LQIHFWLRQ >���@��
)DLOXUH�WR�GLDJQRVH�DQG�WUHDW�WKH�SULPDU\�LQIHFWLRQ�PD\�
UHVXOW� LQ� GHYDVWDWLQJ� RXWFRPH�� )DYRXUDEOH� RXWFRPH�
GHSHQGV� RQ� UHFRJQLWLRQ�� SURPSW� EURDG� VSHFWUXP������
DQWLELRWLF� WUHDWPHQW DQG� VXUJLFDO� FRQWURO� RI� WKH� SULPDU\�
IRFXV >�@� 
 
:H�UHSRUW�D�FDVH�RI�&967� LQ�D�\RXQJ� LPPXQRFRPSH�
WHQW�PDOH�ZLWK�DFXWH�PD[LOODU\�VLQXVLWLV�� DQ�XQFRPPRQ�
VLWH� RI� VSUHDG� RI� LQIHFWLRQ� FRPSOLFDWHG� ZLWK� 0HWKLFLOOLQ�
VHQVLWLYH 6WDSK\ORFRFFXV� DXUHXV �066$�� EDFWHUHPLD��
3URPSW� LQYHVWLJDWLRQV� DQG� GLDJQRVLV� ZHUH� PDGH� ZLWK�
PXOWLGLVFLSOLQDU\� DSSURDFK� DQG� ZLWK� LQLWLDWLRQ� RI���������

DQWLELRWLFV� DQG� DQWLFRDJXODQWV�� VHYHUH� OLIH-
WKUHDWHQLQJ�FRPSOLFDWLRQV�ZHUH�SUHYHQWHG� 
 
 
&$6(�5(3257 
 
$� ��-\HDU-ROG� \RXQJ� PDOH� ZLWK� QR� SDVW� PHGLFDO��
KLVWRU\� ZDV� UHIHUUHG� E\� (PHUJHQF\� 'HSDUWPHQW� WR�
2SKWKDOPRORJ\� WHDP� IRU� PLOG� ULJKW� SWRVLV�� +H������
SUHVHQWHG� ZLWK� KLJK� JUDGH� IHYHU� DQG� H[FUXFLDWLQJ�
ULJKW� MDZ� SDLQ� H[WHQGLQJ� WR� WKH� ULJKW� SUHDXULFXODU�
UHJLRQ� DQG� ULJKW� WHPSOH�� 7KHUH� ZHUH� QR� RWKHU���
V\PSWRPV� RI� LQFUHDVHG� LQWUDFUDQLDO� SUHVVXUH� VXFK�
DV�QDXVHD�RU�YRPLWLQJ�� 
 
2Q�H[DPLQDWLRQ��KH�ZDV�DOHUW��FRQVFLRXV�EXW�IHEULOH�
ZLWK�D�WHPSHUDWXUH�RI������GHJUHH�&HOVLXV��+H�KDG�
PLOG�ULJKW�FRQMXQFWLYDO� LQMHFWLRQ�ZLWK�PLOG�SWRVLV�DQG�
PLOG� VZHOOLQJ� RYHU� WKH� ULJKW� WHPSOH�� $OO� RWKHU� YLWDO�
SDUDPHWHUV� ZHUH� XQUHPDUNDEOH�� %HVW� FRUUHFWHG��
YLVXDO� DFXLW\� �%&9$��ZDV� �����DQG����� LQ� WKH� ULJKW�
DQG� OHIW� H\H� UHVSHFWLYHO\�� 1HXUR-RSKWKDOPRORJLF�
DVVHVVPHQW� VKRZHG� QR� DQLVRFRULD�� QR� UHODWLYH����
DIIHUHQW� SXSLOODU\� GHIHFW� �5$3'��� QR� YLVXDO� ILHOG���
GHIHFW� E\� FRQIURQWDWLRQ� WHVW� DQG� FRORXU� YLVLRQ� ZDV�
QRUPDO�� 7KH� LQWUDRFXODU� SUHVVXUHV� ZHUH� QRUPDO��
7KHUH�ZDV�QR�SURSWRVLV��RU�SHULRUELWDO�VZHOOLQJ��7KH�
DQWHULRU� VHJPHQWV� H[DPLQDWLRQ� ZDV� XQUHPDUNDEOH�
LQ� ERWK� H\HV�� 2Q� IXQGRVFRS\�� WKHUH� ZDV� QR���������
HYLGHQFH� RI� RSWLF� GLVF� VZHOOLQJ�� +H� KDG� OLPLWHG����
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VXSUDGXFWLRQ� RI� WKH� ULJKW� H\H� ZLWK� QR� OLPLWDWLRQ� RI�
RWKHU�JD]HV�DQG�QR�GLSORSLD�ZHUH�HOLFLWHG��)LJXUH ��� 
 
+H� KDG� ULJKW� MDZ� WHQGHUQHVV� H[WHQGLQJ� WR� WKH� ULJKW�
WHPSOH� DVVRFLDWHG� ZLWK� LQDELOLW\� WR� RSHQ� KLV�PRXWK��
'HQWDO� DQG� RWRUKLQRODU\QJRORJ\� H[DPLQDWLRQ� ZDV�
XQUHPDUNDEOH� 
 
,QIHFWLYH� DQG� WKURPERSKLOLD� VFUHHQLQJ� ZDV� GRQH��
7RWDO�ZKLWH�FHOO�FRXQW�ZDV������[�����/�ZLWK�QHXWUR�
SKLO� SUHGRPLQDQFH� (U\WKURF\WH� 6HGLPHQWDWLRQ� 5DWH�
�(65��RI����PP�KRXU�DQG�&-5HDFWLYH�3URWHLQ�RI�����
PJ�GO�� 9LUDO� DQG� GLDEHWLF� VFUHHQLQJ� ZDV� QHJDWLYH��
7KHUH� ZDV� QR� K\SHUFRDJXODEOH� VWDWH�� YDOXHV� RI��
FRPSOHPHQW� �� DQG� �� ZHUH� QRUPDO�� ,QWHUQDWLRQDO��
1RUPDOL]HG� 5DWLR� �,15�� ZDV� ������ ILEULQRJHQ� �����
DQG�SURWKURPELQ�WLPH������ 
 
&RQWUDVW�(QKDQFHG�&RPSXWHG�7RPRJUDSK\��&(&7��
RI�RUELW�DQG�QHFN�VKRZHG WKURPERVLV�LQ�WKH�VXSHULRU�
VDJLWWDO� VLQXV�� FDYHUQRXV� VLQXV�� ULJKW� VLJPRLG� VLQXV�
H[WHQGLQJ� WR� WKH� ULJKW� SUR[LPDO� LQWHUQDO� MXJXODU� YHLQ�
�,-9�� ZLWK� QR� YHQRXV� LQIDUFW� RU� DFXWH� LQWUDFUDQLDO�
EOHHG�� 7KHUH� ZDV� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO�
HIIXVLRQ�ZLWK�PLOG�FHUHEUDO�RHGHPD��7KHUH�ZDV�DOVR�
VXEPDQGLEXODU�� SDUDSKDU\QJHDO�� UHWURSKDU\QJHDO��
FDURWLG� VSDFH� DQG� VPDOO� WHPSRUDOLV� PXVFOH����������
FROOHFWLRQV� RYHU� WKH� ULJKW� VLGH�� 5LJKW� PDVVHWHU�����
WHPSRUDOLV�DQG�SWHU\JRLG�PXVFOHV�ZHUH�EXON\��5LJKW�
)RVVD� RI� 5RVVHQPXOOHU� �)25�� ZDV� REOLWHUDWHG� ZLWK�
IXOOQHVV� RI� QDVRSKDU\Q[� DV� ZHOO� DV� RURSKDU\Q[�����
(YLGHQFH�RI� ULJKW�PD[LOODU\�VLQXVLWLV�ZHUH�DOVR�VHHQ�
�)LJXUH���� 
 
:KLOH� DZDLWLQJ� IRU� KLV� EORRG� FXOWXUH� DQG� VHQVLWLYLW\�
�&	6���KH�ZDV�WUHDWHG�HPSLULFDOO\�ZLWK�KLJK�GRVH�RI�
LQWUDYHQRXV� �,9�� &HIWULD[RQH� DQG� DQWLFRDJXODQW�
(QR[DSDULQ��+H�ZDV�DOVR� VWDUWHG�RQ� DQWL-� HSLOHSWLFV�
,9� SKHQ\WRLQ� ���� PJ� WKULFH� D� GD\� DV� SURSK\OD[LV�
DJDLQVW�SRVVLEOH�VHL]XUH� 
 
2Q�'D\���RI�SUHVHQWDWLRQ��ZRUVHQLQJ�RI�VXSUDGXFWLRQ�
DQG�DEGXFWLRQ�RI�ULJKW�H\H�ZDV�VHHQ�DVVRFLDWHG�ZLWK�

FKHPRVLV� DQG� LQMHFWLRQ� LQ� NHHSLQJ� ZLWK� RUELWDO��������
FHOOXOLWLV��7KH� ULJKW� LQWUDRFXODU�SUHVVXUH� LQFUHDVHG� WR�
��� PP+J� �� ZLWK� RWKHUZLVH� QRUPDO� QHXUR-
RSKWKDOPRORJLF�DVVHVVPHQW��7KHUH�ZDV�QR�RSWLF�GLVF�
VZHOOLQJ�� +H� ZDV� JLYHQ� DGGLWLRQDO WRSLFDO�������������
PR[LIOR[DFLQ�DQG�WLPRORO�PDOHDWH� 
 
%ORRG� &	6� JUHZ� 0HWKLFLOOLQ� 6HQVL�
WLYH 6WDSK\ORFRFFXV� DXUHXV �066$��� 'LDJQRVLV� RI�
FHUHEUDO�YHQRXV�VLQXV�WKURPERVLV��&967��VHFRQGDU\�
WR� PD[LOODU\� VLQXVLWLV� ZLWK� 066$� EDFWHUHPLD� ZDV�
PDGH�� 2SKWKDOPRORJLFDOO\� SDWLHQW� KDG� ULJKW� RUELWDO�
FHOOXOLWLV� ZLWK� VXSHULRU� GLYLVLRQ� WKLUG� QHUYH� SDOV\����
VHFRQGDU\�WR�&967� 
 
+H� ZDV� WKHQ� FRYHUHG� ZLWK� ,9� &HIWULD[RQH� DQG�����
&OR[DFLOOLQ� IRU� �� ZHHNV� DQG� ZDV� VWDUWHG� RQ� RUDO����
ZDUIDULQ� �� PJ� �� KRXUO\�� ZLWK� GRVDJH� DGMXVWPHQWV�
PDGH�EDVHG�RQ�GDLO\�,15��2WRUKLQRODU\QJRORJ\�WHDP�
SHUIRUPHG�WKH�GUDLQDJH�RI�PD[LOODU\�VLQXV� 
 
$IWHU� WZR� ZHHNV� RI�PHGLFDWLRQ�� SDWLHQW� ZDV� DIHEULOH�
DQG�DSSHDUHG�PRUH�FRPIRUWDEOH��5HSHDW�%ORRG�&	6�
VKRZHG� QR� JURZWK�� (\H� H[DPLQDWLRQ� KRZHYHU�
VKRZHG�SHUVLVWHQFH�RI�PLOG� ULJKW�SWRVLV� �ZLWKRXW�DQ\�
OLPLWDWLRQ� LQ� H[WUDRFXODU� PXVFOH� PRYHPHQW�����������
&KHPRVLV� DQG� LQMHFWLRQ� RI� ULJKW� H\H� UHVROYHG� ZLWK�
QRUPDO� LQWUDRFXODU� SUHVVXUH�� )XQGRVFRS\� KRZHYHU�
VKRZHG� EOXUUHG� GLVF� PDUJLQ� RI� ERWK� RSWLF� GLVF�������
(QODUJHG� EOLQG� VSRW� RQ� %MHUUXP� SURYHV� SUHVHQFH� RI�
SDSLOORHGHPD�ZKLFK�ZDV�DEVHQW�SULRU� 
 
$� UHSHDW� &(&7� EUDLQ� DQG� QHFN� �)LJXUH� ��� VKRZHG�
ZRUVHQLQJ� RI� ULJKW� FHUHEUDO� FRQYH[LW\� VXEGXUDO������
FROOHFWLRQV� ZLWK� VXVSLFLRXV� LQWUDSDUHQFK\PDO��������
H[WHQVLRQ�� GXUDO� DQG� OHSWRPHQLQJHDO� LQYROYHPHQW�
DQG�FHUHEUDO�RHGHPD��+RZHYHU��WKHUH�ZDV�UHVROYLQJ�
ULJKW�VXEPDQGLEXODU�� UHVROYHG�VXSHULRU�VDJLWWDO�VLQXV�
&967�ZLWK� UHVLGXDO� ILOOLQJ� GHIHFWV� LQ� ULJKW� FDYHUQRXV�
VLQXV��ULJKW�VLJPRLG�VLQXV�H[WHQGLQJ�WR�ULJKW�,-9� 
 
'XH� WR� ZRUVHQLQJ� RI� FHUHEUDO� FROOHFWLRQV� DQG��������
RHGHPD�� ,QIHFWLRXV� 'LVHDVHV� WHDP� VWDUWHG� WKH������

)LJXUH ���6KRZV���FDUGLQDO�GLUHFWLRQ�RI�JD]H��ULJKW��SWRVLV��PLOG�LQMHFWLRQ�RI�ULJKW�FRQMXQFWLYD�DQG�OLPLWDWLRQ�RI�ULJKW�
VXSUDGXFWLRQ� 



�� 

 

)LJXUH ���$[LDO�EUDLQ�&RQWUDVW�(QKDQFHG�&RPSXWHG�7RPRJUDSK\�� 
$� 6KRZV�ILOOLQJ�GHIHFW�ZLWKLQ�ULJKW�FDYHUQRXV�VLQXV� 
%� )LOOLQJ�GHIHFW�ZLWKLQ�ULJKW�MXJXODU�EXOE� 
&� )LOOLQJ�GHIHFW�ZLWKLQ�ULJKW�VLJPRLG�VLQXV� 
'� 5LJKW�FHUHEUDO�FRQYH[LW\�ZLWK�LVR�WR�K\SRGHQVH�VXEGXUDO�FROOHFWLRQ��UHG�DUURZ��DQG�VZROOHQ�ULJKW�WHPSRUDOLV�PXVFOH�

�EOXH�DUURZ�� 
(� 5LJKW�IXOOQHVV�RI�QDVRSKDU\Q[�DQG�RURSKDU\Q[��UHG�DUURZ���ULJKW�EXON\�SWHU\JRLG�PXVFOH��EOXH�DUURZ��DQG�PDVVHWHU�

PXVFOH��EODFN�DUURZ�� 
)� 1HDU�WRWDO�RSDFLILFDWLRQ�RI�WKH�ULJKW�PD[LOODU\�VLQXV��FRQVLVWDQFH�ZLWK�ULJKW�PD[LOODU\�VLQXVLWLV� 

)LJXUH ���$[LDO�EUDLQ�&(&7���$��6KRZV�ZRUVHQLQJ�ULJKW�FHUHEUDO�FRQYH[LW\�K\SRGHQVH�VXEGXUDO�FROOHFWLRQ�ZLWK�VXVSLFLRXV�
LQWUDSDUHQFK\PDO�H[WHQVLRQ��GXUDO�DQG�OHSWRPHQLQJHDO�LQYROYHPHQW��UHG�DUURZ��DV�ZHOO�DV�FHUHEUDO�RHGHPD��EOXH�DUURZ���

%��6KRZV�K\SRGHQVH�FROOHFWLRQ�LQ�WKH�LQWHUKHPLVSKHULF�ILVVXUH� 



�� 

 

SDWLHQW� RQ� ,9�0HURSHQHP�ZKLFK� KDV� EHWWHU� FRYHUDJH�
LQ�066$� UHODWHG� FRPSOLFDWLRQV� DQG� FRQWLQXHG� WKH� ,9�
&OR[DFLOOLQ��%LRSV\�RI�ULJKW�OHYHO���O\PSK�GRQH�UHYHDOHG�
FKURQLF� LQIODPPDWLRQ� KLVWRORJLFDOO\� 0\FREDFWHULXP�
7XEHUFXORVLV EDFWHULD� ZDV� QRW� GHWHFWHG� DQG� QHLWKHU�
ZDV�WKHUH�HYLGHQFH�RI�WXEHUFXORVLV�LQIHFWLRQ�UDGLRORJL�
FDOO\�RU�SDWKRORJLFDOO\� 
 
$W�FRPSOHWLRQ�RI��-ZHHNV�FRXUVH�RI�DQWLELRWLFV��SDWLHQW�
VKRZHG� FRPSOHWH� UHVROXWLRQ� RI� WKH� RFXODU� FKDQJHV�
ZLWK�QR�SWRVLV��QR�OLPLWDWLRQ�RI�H\H�PRYHPHQWV��)LJXUH�
���DQG�QR�SDSLOORHGHPD���+H�ZDV�DIHEULOH�DQG�ZHOO� 
 
',6&866,21 
 
,Q� FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV�� SURWKURPERWLF�
FRQGLWLRQ� LV�DOPRVW�DOZD\V�SUHVHQW�� ,Q� WKH�DEVHQFH�RI�
SURWKURPERWLF� FRQGLWLRQ�� DV� VHHQ� LQ� RXU� SDWLHQW�� LW� LV�
QHDUO\� DOZD\V� UHODWHG� WR� LQIHFWLYH� FDXVHV >�@�� 7KH�
VSUHDG� RI� LQIHFWLRQ� LV� FRPPRQO\� IURP� WKH� SDUDQDVDO�
VLQXVHV��PLG�IDFH�DQG�RUELW >�@��7KH�FDVH�ZH�UHSRUWHG�
KHUH� KDG� WKH� VSUHDG� RI� LQIHFWLRQ� IURP� WKH� PD[LOODU\�
VLQXV�ZKLFK�LV�UDUHO\�LQYROYHG�LQ�&967 >�@� 
 
2XU� SDWLHQW� GHYHORSHG� 0HWKLFLOOLQ�����������������������������
VHQVLWLYH 6WDSK\ORFRFFXV� DXUHXV VHSWLFDHPLD� IURP�

)LJXUH ���6KRZV�UHVROXWLRQ�RI�SWRVLV�DQG�FRQMXQFWLYDO�LQMHFWLRQ�DV�ZHOO�DV�LPSURYHPHQW�RI�H[WUDRFXODU�PRYHPHQWV� 
5HSHDWHG�&(&7�EUDLQ�DQG�QHFN��)LJXUH����VKRZHG�UHVROYHG�&967��3DWLHQW�ZDV�GLVFKDUJHG�ZLWK�RUDO�ZDUIDULQ����PJ�2'�DQG�

,15�RI�������+H�XOWLPDWHO\�PDGH�D�IXOO�UHFRYHU\� 

PD[LOODU\� VLQXVLWLV� DQG� SURJUHVVHG� WR� H[WHQVLYH�
FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV� LQYROYLQJ� DOO��
PDMRU� FHUHEUDO� YHQRXV� VLQXVHV� ZLWK� FROOHFWLRQV�
H[WHQGLQJ� LQWR� WKH�SKDU\QJHDO�VSDFHV��2QH�ZRXOG�
H[SHFW�D�SDWLHQW�ZLWK�DQ�H[WHQVLYH� LQYROYHPHQW�RI�
&967� WR� SUHVHQW� ZLWK� LQFUHDVHG� LQWUDFUDQLDO�����
SUHVVXUH� V\PSWRPV�� SXSLOODU\� GLODWDWLRQ� DQG�����
FRPSOHWH�RSKWKDOPRSOHJLD�ZLWK�VLQXVLWLV�V\PSWRPV�
OLNH� UKLQRUUKHD�� IDFLDO� SDLQ� DQG� WHQGHUQHVV� RI���
PD[LOODU\� VLQXV�� 2XU� SDWLHQW� KRZHYHU� GLG� QRW������
SUHVHQW�ZLWK�VXFK�DODUPLQJ�VLJQV� 
 
$OO� FHUHEUDO� YHQRXV� VLQXVHV� DUH� YDOYHOHVV�� WKXV�
WKH\�IDFLOLWDWH�IRUZDUG�RU�EDFNIORZ�RI�EORRG�DOORZLQJ�
SDWKRJHQV�DQG�QHRSODVWLF�FHOOV�WR�WUDYHO�WR�GLIIHUHQW�
SDUWV�RI� WKH�EUDLQ�� ,QIHFWLRQ�FRPLQJ� IURP� OD\HUV�RI�
WKH� IDFH� FDQ� HDVLO\� WUDYHO� LQWR� WKH� FDYHUQRXV������
VLQXVHV�OHDGLQJ�WR�WKH�GHYHORSPHQW�RI�D�WKURPEXV�
UHVXOWLQJ� LQ� FDYHUQRXV� VLQXV� WKURPERVLV�� 7KLV���
FRQGLWLRQ�PD\�UHVXOW� LQ�WKH�VZHOOLQJ�RI�WKH�DIIHFWHG�
VLQXVHV� DQG� GDPDJH� WR� WKH� VXUURXQGLQJ� FUDQLDO�
QHUYHV >�@�� &RPPRQ� V\PSWRPV� LQFOXGH� SWRVLV��
SURSWRVLV�� FKHPRVLV�� RSKWKDOPRSOHJLD� �FUDQLDO�
QHUYH�>&1@�,,,��,9��9,���DQG�ORVV�RI�VHQVDWLRQ�LQ�WKH�
RSKWKDOPLF�DQG�PD[LOODU\�GLYLVLRQV�RI�WKH�WULJHPLQDO�
QHUYH��9��DQG�9�� >�@� 



�� 

 

)LJXUH ���$[LDO�EUDLQ�&(&7�XSRQ�FRPSOHWLRQ�RI�WUHDWPHQW��$��5HVROYHG�LQWHUKHPLVSKHULF�FROOHFWLRQ�%��6PDOOHU�UHVLGXDO�RI�
ULJKW�FHUHEUDO�FRQYH[LW\�VXEGXUDO�FROOHFWLRQ 

&��5HVROYLQJ�ULJKW�WHPSRUDO�SDUHQFK\PDO�FROOHFWLRQ�ZLWK�UHVLGXDO�GXUDO�HQKDQFHPHQW��UHG�DUURZ��DQG�PLQLPDO�UHVLGXDO�
ILOOLQJ�GHIHFW�LQ�FDYHUQRXV�VLQXV��EOXH�DUURZ�� 

7KH� RXWFRPH� RI� &967� YDULHV� IURP� D� FRPSOHWH�����
UHFRYHU\� WR� GHDWK�� $OWKRXJK� PRVW� SDWLHQWV� ZLWK�
&967� DUH� GLVFKDUJHG� ZLWK� IDYRXUDEOH� RXWFRPH��
������RI�SDWLHQWV�VXFFXPE�WR�GHDWK�RU�GHSHQGHQF\�
DFFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�VWXG\�RQ�FHUHEUDO�YHLQ�
DQG� GXUDO� VLQXV� WKURPERVLV� �,6&97� >�@�� 0RVW������
SDWLHQWV� WUHDWHG� SURPSWO\� ZLWK� DQWLFRDJXODQWV� KDG�
JRRG�SURJQRVLV >��@� 
 
2XU� SDWLHQW� ZKR� SUHVHQWHG� ZLWK� XQLODWHUDO� SWRVLV��
IHYHU� DQG� MDZ� SDLQ�� DQ� LPPHGLDWH� PXOWLGLVFLSOLQDU\�
WHDP� PDQDJHPHQW� ZDV� FDUULHG� RXW� DQG� DQ����������
LPPHGLDWH� UDGLR� LPDJLQJ�DLGHG� XV� WR� WKH�GLDJQRVLV�
DQG� � HWLRORJ\� � �PD[LOODU\� VLQXVLWLV��� 3URPSW� ELRORJLF�
LQYHVWLJDWLRQV� DQG� LQLWLDWLRQ� RI� DQWLELRWLFV� DQG������
DQWLFRDJXODQWV� KDG� DOVR� KHOSHG� XV� LQ� WUHDWLQJ� WKH�
XQGHUO\LQJ�066$�DQG�WKH�&967��7KH�2WRUKLQRODU\Q�
JRORJ\� WHDP�KDG�HOLPLQDWHG� WKH� VRXUFH�RI� LQIHFWLRQ�
E\� VXUJLFDO� GUDLQDJH�� 6HULHV� RI� FOLQLFDO� DQG����������
UDGLRORJLFDO�H[DPLQDWLRQ�KDG�KHOSHG�XV�LQ�PDQDJLQJ�
WKLV� SDWLHQW� ZLWK� DQ� H[FHOOHQW� RXWFRPH� IRU� VXFK� DQ�
H[WHQVLYH�&967� 
 
 
&21&/86,21 
 
(DUO\� UHFRJQLWLRQ� DQG� WUHDWPHQW� RI� &967� KDV������
UHGXFHG� PRUWDOLW\� UDWH� RYHU� WLPH�� 'HVSLWH� EHLQJ� D�
UDUH� GLVHDVH�� &967� LV� IUHTXHQWO\� DVVRFLDWHG� ZLWK�
FDWDVWURSKLF�RXWFRPHV�LI�LW�LV�QRW�WLPHO\�WUHDWHG��2XU�
FDVH� GLVFXVVLRQ� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� HDUO\�
VXVSLFLRQ� RI� V\VWHPLF� LQYROYHPHQW� LQ� SDWLHQWV������
SUHVHQWLQJ�ZLWK�RFXODU�V\PSWRPV��3URPSW�GLDJQRVLV��
HPHUJHQW� UDGLRJUDSKLF� HYDOXDWLRQ�� PXOWLGLVFLSOLQDU\�
DSSURDFK�DQG�DSSURSULDWH�WUHDWPHQW�ZLWK�DQWLFRDJX�
ODQWV�DQG�DQWLELRWLFV�FDQ�LPSURYH�VXUYLYDO�DQG�YLVXDO�
SURJQRVLV�� 
 
 
5()(5(1&(6 

�� &DSHFFKL�0��$EEDWWLVWD�0��0DUWLQHOOL� ,� &HUHEUDO�
YHQRXV� VLQXV� WKURPERVLV�� -RXUQDO� RI� 7KURP�
ERVLV�DQG�+DHPRVWDVLV���������������-��� 

�� $OPTYLVW� +�� 0D]\D� 0�� 'HOJDGR� $)�� 'HOJDGR�
$)� 5DGLRORJLFDO�HYDOXDWLRQ� LQ�SDWLHQWV�ZLWK�FOLQL�
FDO� VXVSLFLRQ� RI� FHUHEUDO� YHQRXV� VLQXV� WKURP�
ERVLV� SUHVHQWLQJ� ZLWK� QRQWUDXPDWLF� KHDGDFKH-D�
UHWURVSHFWLYH� REVHUYDWLRQDO� VWXG\� ZLWK� D� YDOLGD�
WLRQ�FRKRUW��%0&�0HGLFDO�,PDJLQJ������������-� 

�� 0DWWKHZ�7-��+XVVHLQ�$� $W\SLFDO�FDYHUQRXV�VLQXV�
WKURPERVLV��D�GLDJQRVLV�FKDOOHQJH�DQG�GLOHPPD��
&XUHXV�������'HF����������H���� 

�� 7J� 6FKUHLQHU�� 9LHZ� RI� QHZ� LQVLJKW� RQ� GLDJQRVLV�
DQG�WUHDWPHQW�RI�FHUHEUDO�YHQRXV�WKURPERVLV�–�D�
QDUUDWLYH� UHYLHZ�� (XURSHDQ� -RXUQDO� RI� 0HGLFDO�
DQG� +HDOWK� 6FLHQFHV�$SULO�
�����GRL�RUJ����������HMPHG������������� 

�� -HVVLFD� 6RS� '2�� 7DJHU� $� 3HGLDWULF� &DYHUQRXV�
6LQXV�7KURPERVLV�&RPSOLFDWLQJ�6LQXVLWLV��$�&DVH�
5HSRUW��$QQ�&OLQ�&DVH�5HS���������-����� 

�� 'RODSVDNLV�&��.UDQLGLRWL�(��.DWVLOD�6��6DPDUNRV�
0� &DYHUQRXV�VLQXV�WKURPERVLV�GXH�WR�LSVLODWHUDO�
VSKHQRLG�VLQXVLWLV��%0-�&DVH�5HSRUWV�9ROXPH���
,VVXH���-DQXDU\������ 

�� %UDQVRQ�69��0F&OLQWLF�(��<HDWWV�53� 6HSWLF�&DY�
HUQRXV� 6LQXV� 7KURPERVLV� $VVRFLDWHG� :LWK� 2U�
ELWDO�&HOOXOLWLV��$�5HSRUW� RI� ��&DVHV�DQG�5HYLHZ�
RI� /LWHUDWXUH�� 2SKWKDOPLF� 3ODVW� 5HFRQVWU� VXUJ�
�������������-�� 

�� 3OHZD� 0&�� 7DGL� 3�� *XSWD� 0� &DYHUQRXV� VLQXV�
WKURPERVLV������ 6HS� ���,Q�� 6WDW3HDUOV� ,VODQG
�)/���6WDW3HDUOV�7UHDVXUH��3XEOLVKLQJ������30,'�
�������� 

�� 6KDNLEDMDKURPL� %�� +DJKLJKL� $%�� 6DOHKL� $��
9DUGDQMDQL� +0�� *KDHGLDQ� 0�� 6DIDUL� $�� 0RZOD�
$� &OLQLFDO� DQG� UDGLRORJLFDO� FKDUDFWHULVWLFV� DQG�
SUHGLFWRUV� RI� RXWFRPH� RI� FHUHEUDO� YHQRXV� VLQXV�
WKURPERVLV��D�KRVSLWDO-EDVHG�VWXG\��$FWD�1HXUR�
ORJLFD�%HOJLFD�����������-� 

��� .DUV\� 0�� +DUPHU� -5�� *XDQ� -� 2XWFRPHV� LQ�
DGXOWV� ZLWK� FHUHEUDO� YHQRXV� VLQXV� WKURPERVLV�� D�
UHWURVSHFWLYH� FRKRUW� VWXG\�� -RXUQDO� RI� &OLQLFDO�
1HXURVFLHQFH������������-��� 



�� 

 

&DVH�5HSRUW 

 

92*7�.2<$1$*,�+$5$'$�',6($6(��$�&$6(�2)�)$67�5(&855(17�� 
1RUDVKLNLQ�0DVODQ��$\HVKD�0RKG�=DLQ
���:DQ�+DVOLQD�:DQ�$EGXO�+DOLP�	�0XVKDZLDKWL�0XVWDSKD� 

'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�����
%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��$\HVKD�0RKG�=DLQ 
 
(PDLO�DGGUHVV�� 
D\HVKD�PRKG]DLQ#JPDLO�FRP 
 

5HFHLYHG�� 
-XO\����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
-XO\����� 
 

.H\ZRUGV� 

EOXUULQJ�RI�YLVLRQ� 
VZROOHQ�GLVF� 
FKRURLGLWLV� 
VHURXV�VXEUHWLQDO�GHWDFKPHQW�� 
9RJW–.R\DQDJL–+DUDGD� GLVHDVH��
ELRORJLFV�� 
DQHPLD� 

$%675$&7 

$� FDVH� UHSRUW� RI� D� \RXQJ� ODG\� GLDJQRVHG� ZLWK� 9RJW-.R\DQDJL-+DUDGD� �9.+�� GLVHDVH� ZLWK� IDVW����������

UHFXUUHQFH��$Q���-\HDUV-ROG�0DOGLYLDQ� ODG\�SUHVHQWHG�ZLWK�ELODWHUDO�SDLQOHVV�EOXUULQJ�RI�YLVLRQ� LQ�ERWK�

H\HV� �28�� IRU���ZHHN�DVVRFLDWHG�ZLWK� UHGQHVV��6KH�DOVR�FRPSODLQHG�RI� VHYHUH�KHDGDFKH�DQG�XSSHU�

EDFN�SDLQ��+HU�YLVXDO�DFXLW\� �9$��ZDV�FRXQWLQJ� ILQJHU� LQ� WKH� ULJKW�H\H� �2'��DQG������ LQ� WKH� OHIW� �26���

$QWHULRU�FKDPEHU�UHYHDOHG�JUDQXORPDWRXV�UHDFWLRQV��)XQGXVFRS\�UHYHDOHG�ELODWHUDO�VZROOHQ�RSWLF�GLVF��

PXOWLSOH� SXQFWDWH� FKRURLGLWLV� DQG� LQIHULRU� H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� .HUQLJ� VLJQ� ZDV� SRVLWLYH� RQ��

QHXURORJLFDO�DVVHVVPHQW��2SWLFDO�FRPSXWHU� WRPRJUDSK\� �2&7��RI� WKH�PDFXOD�VKRZHG�PXOWLSOH�VHURXV�

VXEUHWLQDO� GHWDFKPHQW� 28�� )XQGXV� IOXRUHVFHLQ� DQJLRJUDSK\� �))$�� 28� UHYHDOHG� GHOD\HG� FKRURLGDO��

ILOOLQJ��28�GLVFV� OHDNDJH�� DQG�PXOWLSOH� SXQFWDWH� K\SHUIOXRUHVFHQFH�ZLWK� OHDNDJHV�� ,QIHFWLYH�VFUHHQLQJ�

ZDV�QHJDWLYH��7KHUH�ZDV�PDUNHG�YLVXDO�JDLQ�WR������DIWHU���GD\V�RI� LQWUDYHQRXV�0HWK\OSUHGQLVRORQH���

VKH�ZDV�VXEVHTXHQWO\�VWDUWHG�RQ�WDSHULQJ�GRVH�RI�RUDO�3UHGQLVRORQH��,QLWLDWLRQ�RI�VHFRQG�OLQH�LPPXQR�

VXSSUHVVDQW� ZDV� GHOD\HG� GXH� WR� LQFLGHQWDO� ILQGLQJV� RI� DQHPLD� RQ� EORRG� LQYHVWLJDWLRQ�� 7KH� GLVHDVH��

UHODSVHG�ZKLOH�VKH�ZDV�RQ�KLJK�GRVH�RI�3UHGQLVRORQH��9LVXDO�DFXLW\�ZDV�VLJQLILFDQWO\�UHGXFHG�DQG�2&7�

VKRZHG�UHDSSHDUDQFH�RI�VXEUHWLQDO�IOXLG�ZKLFK�UHTXLUHG�D�VHFRQG�F\FOH�RI�LQWUDYHQRXV�0HWK\OSUHGQLVR�

ORQH�� 7KLV� FDVH� KLJKOLJKWV� WKH� LPSRUWDQFH� RI� DJJUHVVLYH� WKHUDS\� LQ� WKH� FDVH� RI� 9.+� GLVHDVH�� (DUO\���

FRPPHQFHPHQW�RI�RWKHU�LPPXQRVXSSUHVVLYH�WKHUDSLHV�DQG�WKH�XVH�RI�ELRORJLFV�QHHG�WR�EH�FRQVLGHUHG�

DV�D�ILUVW-OLQH�WUHDWPHQW�LQ�VHYHUH�FDVHV� 

&$6(�5(3257 
 
$Q���-\HDU-ROG�0DOGLYLDQ�ODG\�ZLWK�QR�NQRZQ�PHGLFDO�
LOOQHVV�� SUHVHQWHG� ZLWK� RQH-ZHHN� KLVWRU\� RI� ELODWHUDO�
SURJUHVVLYH�� JHQHUDOL]HG�� SDLQOHVV� EOXUULQJ� RI� YLVLRQ�
DVVRFLDWHG� ZLWK� UHGQHVV� DV� ZHOO� DV� KHDGDFKH� DQG�
XSSHU� EDFN� SDLQ�� 7KHUH� ZDV� QR� SUHYLRXV� KLVWRU\� RI�
RFXODU� WUDXPD�RU�VXUJHU\��9LVXDO�DFXLW\�ZDV�FRXQWLQJ�
ILQJHU� LQ� WKH� ULJKW� H\H� �2'�� DQG� ����� LQ� WKH� OHIW� H\H�
�26��� 3XSLOODU\� UHDFWLRQV� ZHUH� VOXJJLVK� ELODWHUDOO\��
$QWHULRU� VHJPHQW� H[DPLQDWLRQ� UHYHDOHG� ELODWHUDO��
JUDQXORPDWRXV� SDQXYHLWLV�� DQWHULRU� FKDPEHU� FHOOV� RI�
���� WKH�SUHVHQFH�RI�NHUDWLF�SUHFLSLWDWHV�DQG�EXVDFFD�
QRGXOHV�� )XQGXVFRSLF� ILQGLQJV� LQFOXGH� ELODWHUDO� RSWLF�
GLVF� VZHOOLQJ�� PDFXOD� RHGHPD�� DV� ZHOO� DV� PXOWLSOH�
SXQFWDWH�FKRURLGLWLV�DVVRFLDWHG�ZLWK�LQIHULRU�H[XGDWLYH�
UHWLQDO� GHWDFKPHQW�)LJXUH�D-E��� ,QWUDRFXODU� SUHVVXUH�
ZDV� QRUPDO� LQ� ERWK� H\HV�� 1HXURORJLFDO� H[DPLQDWLRQ�
UHYHDOHG� D� SRVLWLYH� .HUQLJ� VLJQ�� KRZHYHU� WKHUH� ZDV�
QR�RWKHU�QHXURORJLFDO�VLJQV�IRXQG� 
 
2SWLFDO� FRPSXWHU� WRPRJUDSK\� �2&7�� RI� WKH� PDFXOD�
VKRZHG�PXOWLSOH�VHURXV�UHWLQDO�GHWDFKPHQW�28��ILJXUH�
�D-E��� )XQGXV� IOXRUHVFHLQ� DQJLRJUDSK\� �))$���������
UHYHDOHG�GHOD\HG�FKRURLGDO� ILOOLQJ��GLVFV� OHDNDJH��DQG�
PXOWLSOH� SXQFWDWH� K\SHUIOXRUHVFHQFH� ZLWK� OHDNDJHV�
ELODWHUDOO\� �ILJXUH� �D-E��� %ORRG� LQYHVWLJDWLRQ� LQFOXGLQJ�
HU\WKURF\WH� VHGLPHQWDWLRQ� UDWH� DQG� LQIHFWLYH� VFUHHQ�

LQJ� ZHUH� DOO� QRUPDO� H[FHSW� IRU� D� K\SRFKURPLF��������
PLFURF\WLF� DQHPLD�� +HU� 0DQWRX[� WHVW� ZDV� ��PP�� $�
GLDJQRVLV� RI� ELODWHUDO� DFXWH� 9RJW-.R\DQDJL-+DUDGD�
GLVHDVH�ZDV�PDGH� 
 
6KH� ZDV� LPPHGLDWHO\� VWDUWHG� RQ� LQWUDYHQRXV�
PHWK\OSUHGQLVRORQH� ���PJ� 4,'� IRU� WKUHH� GD\V������
IROORZHG� E\� RUDO� SUHGQLVRORQH� ��PJ� GDLO\� ��PJ�NJ�
GD\��� 7RSLFDOO\� VKH� UHFHLYHG� 3UHGQLVRORQH� DFHWDWH�
���� 0\GULDF\O� ���� %HVW� FRUUHFWHG� YLVXDO� DFXLW\
�%&9$��PDUNHGO\�LPSURYHG�WR������2'�DQG������26�
XSRQ�FRPSOHWLRQ�RI� LQWUDYHQRXV�PHWK\OSUHGQLVRORQH��
,QLWLDWLRQ� RI� VHFRQG-OLQH� LPPXQRVXSSUHVVDQW� ZDV��
GHIHUUHG�GXH� WR� WKH�DQHPLD�ZKLFK�ZDUUDQWHG� IXUWKHU�
LQYHVWLJDWLRQ�� :KLOH� RQ� WKH� KLJK� GRVH� RI� WKH� RUDO��
SUHGQLVRORQH��KHU�YLVLRQ�GHWHULRUDWHG�GXH�WR�UHFXUUHQW�
PXOWLIRFDO� FKRURLGLWLV� DQG� VXEUHWLQDO� IOXLG� ZKLFK� ZDV�
VHHQ�RQ�2&7��6KH�ZDV� WKHQ� UHDGPLWWHG� IRU�DQRWKHU�
F\FOH� RI� LQWUDYHQRXV� PHWK\OSUHGQLVRORQH�� 8QIRUWX�
QDWHO\��WKH�SDWLHQW�ZDV�ORVV�WR�IROORZ-XS�WKHUHDIWHU� 
 
 
',6&866,21 
 
9RJW–.R\DQDJL–+DUDGD� �9.+�� GLVHDVH� LV� D����������
PXOWLV\VWHP� JUDQXORPDWRXV� LQIODPPDWRU\���������������
DXWRLPPXQH�GLVRUGHU�ZLWK� RSKWKDOPLF�� GHUPDWRORJLF��
QHXURORJLF� DQG� DXGLWRU\� PDQLIHVWDWLRQV�� 7KH� RFXODU�



�� 

 

Ϯ� Ϯ� 

)LJXUH����)XQGXV�SKRWRJUDSK\�2'���D��DQG�26��E��VKRZ�RSWLF�GLVF�VZHOOLQJ�ZLWK�PXOWLSOH�SXQFWDWH�FKRURLGLWLV� 

)LJXUH����2&7�RI�PDFXOD��2'���D��DQG�26���E��VKRZ�WKH�SUHVHQFH�RI�VXEUHWLQDO�IOXLG� 

)LJXUH����)XQGXV�)OXRUHVFHLQ�$QJLRJUDSK\��2'���D��DQG�26���E��VKRZ�GLVF�OHDNDJHV�DQG�PXOWLSOH�K\SHUIOXRUHVFHQFH�
ZLWK�OHDNDJHV� 

�D �E 

�D �E 

�D �E 



�� 

 

PDQLIHVWDWLRQV� LQFOXGH� VHYHUH� SDQXYHLWLV� ZLWK�������
LULGRF\FOLWLV��GLIIXVH�FKRURLGDO�VZHOOLQJ��VHURXV�UHWLQDO�
GHWDFKPHQW�DQG�RSWLF�GLVF�K\SHUDHPLD��3DWLHQWV�FDQ�
SUHVHQW�ZLWK� ELODWHUDO� JUDQXORPDWRXV� SDQXYHLWLV� ZLWK�
RU� ZLWKRXW� H[WUDRFXODU� PDQLIHVWDWLRQV� >�@�� ,QFLGHQFH�
RI�9.+�GLVHDVH�YDULHV�GHSHQGLQJ�RQ�WKH�JHRJUDSKLF�
ORFDWLRQ� DQG� HWKQLFLW\�� 'DUNO\� SLJPHQWHG� UDFHV� DUH�
SULPDULO\� DIIHFWHG� VXFK� DV� +LVSDQLFV�� $VLDQV�� DQG�
$VLDQ�,QGLDQV��,W�PRVWO\�DIIHFWHG�IHPDOH�DQG�SDWLHQWV�
LQ�WKHLU�ILIWK�GHFDGHV�RI�OLIH�>�@� 
 
7KH�GLDJQRVWLF�FULWHULD�RI�9.+�GLVHDVH�EDVHG�RQ�WKH�
UHFRPPHQGDWLRQ�E\�7KH�$PHULFDQ�8YHLWLV�6RFLHW\�LQ�
����� � LQFOXGHV� ���� WKH� DEVHQFH� RI� DQ\� KLVWRU\� RI���
RFXODU�WUDXPD�RU�VXUJHU\��DQG�����WKH�SUHVHQFH�RI�DW�
OHDVW� WKUHH� RI� WKH� IROORZLQJ� IRXU� VLJQV�� �D�� ELODWHUDO�
FKURQLF� LULGRF\FOLWLV�� �E�� SRVWHULRU� XYHLWLV�� LQFOXGLQJ�
H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� IRUPH� IUXVWH� RI��������
H[XGDWLYH� UHWLQDO� GHWDFKPHQW�� GLVF� K\SHUDHPLD� RU�
RHGHPD� DQG� ³VXQVHW-JORZ´� IXQGXV�� �F�� QHXURORJLF�
VLJQV� RI� WLQQLWXV�� QHFN� VWLIIQHVV�� FUDQLDO� QHUYH�� RU��
FHQWUDO� QHUYRXV� V\VWHP� GLVRUGHUV�� RU� FHUHEURVSLQDO�
IOXLG� SOHRF\WRVLV�� DQG� �G�� FXWDQHRXV� ILQGLQJV� RI�����
DORSHFLD��SROLRVLV��RU�YLWLOLJR��+RZHYHU��RWKHU�GLVHDVH�
HQWLWLHV� VXFK� DV� V\PSDWKHWLF� RSKWKDOPLD�� RFXODU�
V\SKLOLV��SRVWHULRU�VFOHULWLV�DQG�DFXWH�SRVWHULRU�PXOWL�
IRFDO� SODFRLG� SLJPHQW� HSLWKHOLRSDWK\� PD\� KDYH�����
VLPLODU�SUHVHQWDWLRQ�ZLWK�9.+�GLVHDVH�DQG�QHHGHG�WR�
EH�UXOHG�RXW�ILUVW�>�@� 
 
7KH�DLP�RI�WUHDWPHQW�LQ�WKH�DFXWH�VWDJH�LV�WR�KDOW�WKH�
GLVHDVH�SURFHVV� IURP�HQWHULQJ� WKH� FKURQLF� UHFXUUHQW�
SKDVH�� 6WDQGDUG� WUHDWPHQW� LQFOXGHV� RUDO�������������
SUHGQLVRORQH� ��� –� ���� PJ�NJ�� RU� LQLWLDO� LQWUDYHQRXV�
PHWK\OSUHGQLVRORQH�� SUHIHUDEO\� ZLWKLQ� �� ZHHNV� IURP�
WKH� EHJLQQLQJ� RI� V\PSWRPV�� IROORZHG� E\� VORZ��������
WDSHULQJ�RI�RUDO�FRUWLFRVWHURLGV��7UHDWPHQW�VKRXOG�EH�
QR� OHVV� WKDQ� �� PRQWKV� DQG� WKH� GRVH� VKRXOG� EH�����
WLWUDWHG�DFFRUGLQJ�WR� WKH�VHYHULW\�RI� WKH� LQIODPPDWLRQ�
>�@� 
 
,PPXQRPRGXODWRUV� VXFK� DV� D]DWKLRSULQH� DQG����
PHWKRWUH[DWH� LQ� FRPELQDWLRQ� ZLWK� FRUWLFRVWHURLGV� DV�
ILUVW-OLQH� WKHUDS\� KDYH� EHHQ� UHSRUWHG� WR� VLJQLILFDQWO\�
UHGXFH� WKH� UHFXUUHQFH� UDWHV�� ODWH� FRPSOLFDWLRQV� DQG�
LPSURYHPHQW� LQ�YLVXDO�RXWFRPH�LQ�DFXWH�GLVHDVH�>�@��
,Q� RXU� FDVH�� WKH� LQLWLDWLRQ� RI� WKH� LPPXQRPRGXODWRU�
ZDV� GHOD\HG� GXH� WR� WKH� IHDU� RI� ERQH� PDUURZ��������
VXSSUHVVLRQ� HIIHFWV� FDXVLQJ� GHWHULRUDWLRQ� RI� DQHPLD�
ZKLFK� ZDV� LQFLGHQWDOO\� IRXQG� GXULQJ� LQYHVWLJDWLRQ��
+HPDWRORJLFDO�WR[LFLW\�LV�D�VHULRXV�DQG�SRWHQWLDOO\�OLIH�
WKUHDWHQLQJ� HIIHFW� ZKLFK� SUHVHQWV� DV�P\HORVXSSUHV�
VLRQ�DQG�SDQF\WRSHQLD��ZKLFK�FDQ�RFFXU�HYHQ�RQ�ORZ�
GRVH�LPPXQRPRGXODWRU\�WUHDWPHQW�>�@� 
 

%LRORJLFV� DUH� UHFHQWO\� VWXGLHG� PHGLFDWLRQ� DQG�
KDYH� EHHQ� XVHG�ZLGHO\� IRU� WKH� WUHDWPHQW� RI� QRQ-
LQIHFWLRXV� XYHLWLV� DQG� RWKHU� RFXODU� LQIODPPDWRU\�
GLVHDVHV��,W�KDV�EHHQ�XVHG�DV�DQ�DOWHUQDWLYH�RU�DV�
DQ� DGMXQFW� WUHDWPHQW� LQ� SDWLHQWV� ZLWK� LQDGHTXDWH�
UHVSRQVH� RU� LQWROHUDQFH� WRZDUGV� FRQYHQWLRQDO��
,PPXQRWKHUDS\�� %LRORJLFV� DJHQWV� VXFK� DV��������
,QIOL[LPDE� DQG� $GDOLPXPDE� �DQWL� –� 71)�� KDYH�
EHHQ�UHSRUWHG�WR�EH�DQ�HIIHFWLYH�WUHDWPHQW�RI�9.+�
GLVHDVH� >�@�� ,W� ZDV� UHSRUWHG� WR� VLJQLILFDQWO\��������
LQFUHDVH� WKH� KHPRJORELQ� YDOXH� EDVHG� RQ� VWXGLHV�
LQ� D� SDWLHQW� ZLWK� UKHXPDWRLG� DUWKULWLV�� SVRULDWLF���
DUWKULWLV�DQG�DQN\ORVLQJ�VSRQG\OLWLV�>�����@� 
 
7KLV�FDVH�KLJKOLJKWV�WKH� LPSRUWDQFH�RI�DJJUHVVLYH�
WKHUDS\� LQ� 9RJW-.R\DQDJL-+DUDGD� GLVHDVH�� ,Q���
FDVHV� ZKHUH� LPPXQRPRGXODWRUV� FDQQRW� EH�����
FRPPHQFHG��HDUO\�FRQVLGHUDWLRQ�RI�ELRORJLFV�VXFK�
DV�LQIOL[LPDE�DQG�DGDOLPXPDE�VKRXOG�EH�VRXJKW�WR�
SUHYHQW�WKH�SURJUHVVLRQ�RI�WKLV�SRWHQWLDOO\�EOLQGLQJ�
FRQGLWLRQ� 
 
 
'(&/$5$7,21�2)�&21)/,&7�2)�,17(5(67 
 
7KH�DXWKRUV�UHSRUW�QR�FRQIOLFWV�RI�LQWHUHVW� 
 
 
5()(5(1&(6 
 
�� $JUDZDO� $�� %LVZDV� -�� 8QLODWHUDO� 9RJW-

.R\DQDJL-+DUDGD� GLVHDVH�� UHSRUW� RI� WZR� FDV�
HV��0LGGOH�(DVW�$IULFDQ�MRXUQDO�RI�RSKWKDOPRO�
RJ\�������-DQ���������� 

�� 3DVDGKLND�6��5RVHQEDXP�-7��8SGDWH� RQ� WKH�
XVH� RI� V\VWHPLF� ELRORJLF� DJHQWV� LQ� WKH� WUHDW�
PHQW� RI� QRQLQIHFWLRXV� XYHLWLV�� %LRORJLFV�� WDU�
JHWV�	�WKHUDS\������������ 

�� 5DMQLFV� 3�� .HOOQHU� 96�� .HOOQHU� $�� .DUDGL� (��
.ROODU�%��(J\HG�0��7KH�KHPDWRORJLF�WR[LFLW\�RI�
PHWKRWUH[DWH� LQ� SDWLHQWV� ZLWK� DXWRLPPXQH��
GLVRUGHUV��-�1HRSODVP�������������-� 

�� .KDOLID� <0�� %DLORQ\�05�� $FKDU\D�15�� 7UHDW�
PHQW� RI� SHGLDWULF� 9RJW-.R\DQDJL-+DUDGD����
V\QGURPH�ZLWK� LQIOL[LPDE��2FXODU� LPPXQRORJ\�
DQG�LQIODPPDWLRQ�������-XQ������������-��� 

�� .RXWURXEDNLV� ,(�� 5DPRV-5LYHUV� &�� 5HJXHLUR�
0�� .RXWURXPSDNLV� (�� &OLFN� %�� 6FKZDUW]� 0��
6ZRJHU� -�� %DLGRR� /�� +DVKDVK� -*�� %DUULH� $��
'XQQ�0$��7KH�,QIOXHQFH�RI�$QWL–WXPRU�1HFUR�
VLV� )DFWRU� $JHQWV� RQ� +HPRJORELQ� /HYHOV� RI�
3DWLHQWV� ZLWK� ,QIODPPDWRU\� %RZHO� 'LVHDVH��
,QIODPPDWRU\� ERZHO� GLVHDVHV�� ����� -XO� ����
��������-��� 



�� 

 

&DVH�5HSRUW 

 

,1)/$00$725<�/(16�'(326,7,21�)2//2:,1*�6835$0,'�5,3&25'�5(029$/�� 
6LWL�,]]DLID�+DVVDQ���7DQJ�6HQJ�)DL���1RUVKDPVLDK�0G�'LQ��	�5RSLODK�$EGXO�5DKPDQ�
 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�����
%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 

�.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
3URI�'U��5RSLODK�$EGXO�5DKPDQ 
 
(PDLO�DGGUHVV�� 
GUURSLODK#XQLVKDPV�HGX�P\ 
 

5HFHLYHG�� 
1RYHPEHU����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
'HFHPEHU����� 
 

.H\ZRUGV� 

JODXFRPD�GUDLQDJH�GHYLFH� 
LQWUDOXPLQDO�VXSUDPLG�VWHQW� 
ULSFRUG�VXWXUH�UHPRYDO� 
RFXODU� K\SRWRQ\� LQWUDRFXODU� LQIODP�
PDWLRQ� 
XYHLWLV 

$%675$&7 

7KLV� LV�D�FDVH� UHSRUW�RI�DQWHULRU�FKDPEHU� LQIODPPDWLRQ�DIWHU� UHPRYDO�RI�6XSUDPLG5� � LQWUDOXPLQDO�6WHQW�

VXWXUH� XVHG� WR� SUHYHQW� SRVWRSHUDWLYH� RI� K\SRWRQ\� LQ� D� SDWLHQW� ZLWK� QRQ-YDOYHG� *ODXFRPD� GUDLQDJH���

GHYLFH� �*''��� 5HPRYDO� RI� 5LSFRUG� 6XSUDPLG5� � LQWUDOXPLQDO� VWHQW� IURP� JODXFRPD� GUDLQDJH� GHYLFH�

FDXVHG� VXGGHQ� RFXODU� GHFRPSUHVVLRQ� DQG� K\SRWRQ\�� WKLV� LQGXFHG� EUHDNGRZQ� LQ� WKH� EORRG-DTXHRXV�

EDUULHU� �%$%�FDXVLQJ�DQWHULRU�XYHLWLV�DQG�GHSRVLWLRQ�RQ� WKH�DQWHULRU�VXUIDFH�RI� WKH� LQWUDRFXODU� OHQV�� ,Q�

FRQFOXVLRQ�� K\SRWRQ\� IROORZLQJ� UHPRYDO� RI� WKH� LQWUDOXPLQDO� 6XSUDPLG5� � VWHQW� UHVXOW� LQ� LQWUDRFXODU�������

LQIODPPDWLRQ� 

,1752'8&7,21 
� 
,QWUDRFXODU� GDPDJH� FDXVHG� E\� XYHLWLV� FDQ� UHVXOW� LQ�
LQFUHDVHG�LQWUDRFXODU�SUHVVXUH��,23���ZLWK�VXEVHTXHQW�
GDPDJH�WR�WKH�RSWLF�QHUYH�>�@��6HYHUDO�IDFWRUV�PD\�EH�
LQYROYHG� LQ� WKH� SDWKRJHQHVLV� RI� LQIODPPDWRU\��������
JODXFRPD�� LQFOXGLQJ� REVWUXFWLRQ� RI� WKH� WUDEHFXODU�
PHVKZRUN� E\� LQIODPPDWRU\� FHOOV� DQG� SURWHLQV��������
WUDEHFXOLWLV� �LQIODPPDWLRQ� RI� WKH� WUDEHFXODU����������
PHVKZRUN���IRUPDWLRQ�RI�SHULSKHUDO�DQWHULRU�V\QDHFKL�
DH��SRVWHULRU�V\QDHFKLD�OHDGLQJ�WR�SXSLOODU\�EORFN�� LULV�
QHRYDVFXODUL]DWLRQ� DQG� QHRYDVFXODU� JODXFRPD�� DQG�
DQWHULRU� URWDWLRQ� RI� WKH� OHQV-LULV� GLDSKUDJP� >�@���������
$GGLWLRQDOO\�� WKH� XVH� RI� VWHURLGV� WR� FRQWURO� WKH���������
LQIODPPDWRU\�SURFHVV�PD\�FDXVH�VHFRQGDU\�HOHYDWLRQ�
RI� ,23�� ,QIODPPDWLRQ� DVVRFLDWHG� � ,23� HOHYDWLRQ� DQG�
JODXFRPD� PD\� EHFRPH� D� VHYHUH� FRPSOLFDWLRQ� DQG�
FRQWULEXWH�WR�YLVXDO�ORVV�LQ�SDWLHQWV�ZLWK�XYHLWLV�>�@��� 
 
*ODXFRPD� LV� GHILQHG� DV� WKH� SUHVHQFH� RI� HLWKHU������
SDWKRORJLF�FXSSLQJ�RI� WKH�RSWLF�GLVF�DQG�RU�D�JODXFR�
PDWRXV�YLVXDO�ILHOG�GHIHFW�ZLWK�HOHYDWHG�,23�DERYH����
PP�+J�>�@���7KH�RQO\�NQRZQ�PRGLILDEOH�IDFWRU�LV�LQWUD�
RFXODU�SUHVVXUH��,23���7KHUHIRUH�WUHDWPHQW�LV�IRFXVHG�
RQ� ORZHULQJ�,23�WKURXJK�PHGLFDO�RU�VXUJLFDO� WKHUDS\��
6XUJLFDO� WKHUDS\� LV� LQGLFDWHG� ZKHQ� PHGLFDO� RU� ODVHU�
WKHUDSLHV�IDLO�WR�SURYLGH�DGHTXDWH�,23�FRQWURO�WR�VORZ�
GRZQ�WKH�SURJUHVVLYH�RSWLF�QHUYH�GDPDJH�>�@��� 
 

7XEH� VKXQW� VXUJHU\� KDV� D� KLJKHU� VXFFHVV� UDWH�����
FRPSDUHG� WR� WUDEHFXOHFWRP\� GXULQJ� WKH� IROORZ-XS�
SHULRG� >�@�� � ,W� LV� DOVR� LQGLFDWHG� LQ� SDWLHQWV� ZLWK��������
UHIUDFWRU\� JODXFRPD� ZKLFK� KDYH� D� KLJK� ULVN� RI�������
WUDEHFXOHFWRP\� IDLOXUH� >�@�� *ODXFRPD� GUDLQDJH������
GHYLFHV� �*''V�� DUH� FRPSRVHG� RI� D� VLOLFRQH� WXEH�
�����PP׽� LQQHU�GLDPHWHU�� FRQQHFWHG� WR�D� SODWH� WKDW�
GUDLQV�DTXHRXV�KXPRU� IURP� WKH�DQWHULRU�FKDPEHU� WR�
WKH� VXEFRQMXQFWLYDO� VSDFH�� *ODXFRPD� GUDLQDJH�����
GHYLFHV�FDQ�EH�YDOYHG�WR�UHVWULFW�IORZ�EHORZ�D�FHUWDLQ�
OHYHO� RI� ,23�� VXFK� DV� WKH� $KPHG� JODXFRPD� YDOYH�
�1HZ�:RUOG� 0HGLFDO�� 5DQFKR� &XFDPRQJD�� &$��� RU�
QRQ-YDOYHG� VXFK� DV� WKH� ���� PP�� %DHUYHOGW��������
JODXFRPD�LPSODQW��%*,�$EERWW�0HGLFDO�2SWLFV��6DQWD�
$QD��&$�� 
 
6WXGLHV� KDYH� VKRZQ� WKDW� WKH� %*,� KDV� FRPSDUDEOH�
RXWFRPHV�WR�JODXFRPD�ILOWUDWLRQ�VXUJHU\�>�@���7KH�%*,�
UHTXLUHV� WKH� XVH�RI� D� VWHQW� VXWXUH� LQVHUWHG�ZLWKLQ�RU�
DURXQG� WKH� WXEH� OXPHQ� WR� UHVWULFW� WKH� DTXHRXV� IORZ�
LQLWLDOO\� IROORZLQJ�GHYLFH� LQVHUWLRQ� LQ�RUGHU� WR�SUHYHQW�
WKH� LQLWLDO� K\SRWRQ\� 7KH� VWHQW� LV� RIWHQ� UHPRYHG�����
VHYHUDO� PRQWKV� ODWHU� >�@�� � :H� UHSRUW� D� FDVH� RI�������
LQWUDRFXODU� LQIODPPDWLRQ� DIWHU� VXSUDPLG� ULSFRUG�����
UHPRYDO� FDXVLQJ� LQIODPPDWRU\� OHQV� GHSRVLWLRQ� LQ� D�
\RXQJ�PDQ�ZLWK�DGYDQFHG�VWHURLG-LQGXFHG�JODXFRPD�
UHTXLULQJ�%*,�LPSODQWDWLRQ� 
 



�� 

 

&$6(�5(3257 
 
$� ��-\HDU-ROG� 0DOD\� JHQWOHPDQ�� ZLWK� D� KLVWRU\� RI�
ELODWHUDO� LGLRSDWKLF� DQWHULRU� XYHLWLV� ZDV� UHIHUUHG� WR�
RXU� JODXFRPD� FOLQLF� IRU� IXUWKHU� PDQDJHPHQW�� � 7KH�
SDWLHQW� KDV� JODXFRPD� VHFRQGDU\� WR� DQWHULRU� XYHLWLV��
DQG�LV�DOVR�NQRZQ�WR�EH�D�VWHURLG�UHVSRQGHU�FDXVLQJ�
ELODWHUDO�DGYDQFHG�JODXFRPD��+H�KDV�EHHQ�RQ�WUHDW�
PHQW�IRU�JODXFRPD�LQ�WKH�ODVW����\HDUV� 
 
+H� XQGHUZHQW� WUDEHFXOHFWRP\� VXUJHU\� RQ� WKH� ULJKW�
H\H� WZLFH�DQG� OHIW�H\H�RQFH�� ,QWUDRFXODU�SUHVVXUH� LQ�
WKH� OHIW�H\H�ZDV�FRQWUROOHG�DIWHU� WKH� WUDEHFXOHFWRP\�
WKURXJKRXW��ZKLOH� WKH� ULJKW�H\H�UHTXLUH�PXOWLSOH��)8�
QHHGOLQJ� DQG� DQWLJODXFRPD� PHGLFDWLRQV�� 'HVSLWH�
WKDW� ,23� LQ� WKH� ULJKW� H\H�ZDV�XQFRQWUROOHG�ZLWK� ,23�
DV�KLJK�DV���PP+J� 
 
$�;HQ�WXEH� LQVHUWLRQ�ZDV� LQLWLDOO\�SHUIRUPHG���\HDUV�
SULRU�� 2YHU� D� SHULRG� RI� �� \HDUV� DIWHU� ;HQ� WXEH�������
LQVHUWLRQ�� ,23� LQ� WKH� ULJKW� H\H� ZDV� ZHOO� FRQWUROOHG�
XQWLO� VXEFRQMXQFWLYDO� ILEURVLV� OLPLWV� WKH� ,23� FRQWURO��
GHVSLWH� PXOWLSOH� �)8� QHHGOLQJ� DQG� DQWLJODXFRPD�
PHGLFDWLRQ�� +HQFH�� WKH� GHFLVLRQ� IRU� %DHUYHOGW������

LPSODQWDWLRQ� ZDV�PDGH�� 7KH� LQWUDOXPLQDO� VWHQW� ZDV�
LQVHUWHG� LQWR�WKH�GUDLQDJH�WXEH�XVLQJ�6XSUDPLG5��-��
VXWXUH��7KH�VWHQW�ZDV�UHPRYHG�WKUHH�PRQWKV�ODWHU�WR�
DOORZ�EHWWHU�,23�FRQWURO� 
 
)LYH� PRQWKV� SRVW� VWHQW� UHPRYDO� SDWLHQW� SUHVHQWHG�
ZLWK�D�FRPSODLQW�RI�ZRUVHQLQJ�ULJKW�YLVXDO�DFXLW\��ZLWK�
EHVW-FRUUHFWHG� YLVXDO� DFXLW\� �%&9$�� RI� ������ D� GURS�
IURP� ������ ([DPLQDWLRQ� VKRZHG� PXOWLSOH� GHSRVLWV�
DQG� ILEULQ� RQ� WKH� DQWHULRU� VXUIDFH� RI� KLV� LQWUDRFXODU�
OHQV��ZLWK�D�VLJQLILFDQW�SUHVHQFH�RI�JLDQW�FHOOV��)LJXUH�
����+RZHYHU��QR�DQWHULRU�FKDPEHU�FHOOV�RU�IODUH�ZHUH�
REVHUYHG�� 7KH� ,23�ZDV� ��PP�+J�� 7RSLFDO� FRUWLFR�
VWHURLG��GH[DPHWKDVRQH�������IRXU�WLPHV�D�GD\�ZDV�
VWDUWHG�WR�WUHDW�WKH�LQIODPPDWLRQ� 
 
2Q�D�VXEVHTXHQW�YLVLW�WR�WKH�H\H�FOLQLF���ZHHNV�ODWHU��
WKH� SDWLHQW� FODLPHG� WKDW� KLV� ULJKW� YLVLRQ� ZDV� EHWWHU��
+LV� ULJKW� %&9$� LPSURYHG� WR� ������ 7KH� GHSRVLWV� RQ�
WKH� DQWHULRU� VXUIDFH� RI� WKH� LQWUDRFXODU� OHQV� ZHUH����
QRWDEO\� OHVVHU� �� )LJXUH� �D��� 7KHUH� ZDV� QR� DQWHULRU�
FKDPEHU� FHOOV� RU� IODUH�� +LV� ULJKW� %&9$� IXUWKHU�������
LPSURYHG� WR� ������ VOLJKWO\� OHVV� WKDQ� KLV� EHVW� YLVXDO�
DFXLW\���ZHHNV�ODWHU��)LJXUH��E�� 

)LJXUH��E���1RWDEOH�OHVVHU�GHSRVLWV�RQ�WKH�DQWHULRU�
VXUIDFH�RI�WKH�LQWUDRFXODU�OHQV� 

)LJXUH��D��,PSURYHG�LQWUDRFXODU�LQIODPPDWLRQ�ZLWK��OHVV�GHSRVLWV�
RQ�WKH�DQWHULRU�VXUIDFH�RI�WKH�LQWUDRFXODU�OHQV� 

)LJXUH����3UHVHQFH�RI�GHSRVLW�DQG�ILEULQ�RQ�WKH�DQWHULRU�LQWUD�RFXODU�OHQV� 



�� 

 

',6&866,21� 
 
7KLV� FDVH� UHSRUW� KLJKOLJKWV� WKH� RFFXUUHQFH� RI����������
LQWUDRFXODU� LQIODPPDWLRQ� DQG� LQWUDRFXODU� OHQV�GHSRVLW�
LQGXFHG� E\� UHPRYDO� RI� VXSUDPLG� VWHQW� IURP� WKH�
%DHUYHOGW� WXEH� XVLQJ� D� ULSFRUG� WHFKQLTXH��:H� WKLQN�
WKLV�LV�SUREDEO\�DWWULEXWHG�E\�WKH�GLVWXUEDQFH�LQ�EORRG�
RFXODU�EDUULHU�LQGXFHG�E\�WKH�UHPRYDO�RI�WKH�VXSUDPLG�
VWHQW� ZKLFK� FDXVHG� UHODWLYH� K\SRWRQ\�� 7KH� EORRG-
RFXODU� EDUULHU� FRQVLVWV� RI� EORRG� DTXHRXV� EDUULHU�
�%$%�� DQG� EORRG-UHWLQDO� EDUULHU�� %5%��� 7KH� %$%� LV�
FRPSRVHG� RI� WKH� HQGRWKHOLDO� FHOOV� RI� WKH� EORRG�������
YHVVHOV�LQ�WKH�LULV�DQG�WKH�QRQ-SLJPHQWHG�FHOO�OD\HU�RI�
WKH� FLOLDU\� HSLWKHOLXP� >�@�� � 7KH� %ORRG� UHWLQDO� EDUULHU�
�%5%�� LV� IRUPHG� E\� WLJKW� MXQFWLRQV� EHWZHHQ� WKH������
HQGRWKHOLDO�FHOOV�RI�WKH�UHWLQDO�YHVVHOV��WKH�LQQHU�%5%��
DQG� E\� VLPLODU� WLJKW� MXQFWLRQV� LQ� WKH� UHWLQDO� SLJPHQW�
HSLWKHOLXP��WKH�RXWHU�%5%��>�@�� 
 
2FXODU� K\SRWRQ\� LV� NQRZQ� WR� FDXVH� D� EUHDNGRZQ�RI�
WKH�EORRG-DTXHRXV�EDUULHU�E\�WKH�RSHQLQJ�RI�WKH�QRQ-
IHQHVWUDWHG� HQGRWKHOLDO� OD\HU� RI� WKH� LULV� YHVVHOV� DQG�
WKH� LQWHUFHOOXODU� MXQFWLRQV� RI� WKH� FLOLDU\� ERG\���������
DORQJVLGH�DQ� LQFUHDVH� LQ�HSLVFOHUDO�YHQRXV�SUHVVXUH��
,Q�DGGLWLRQ��RFXODU�K\SRWRQ\�OHDGV�WR�DOWHUDWLRQV�LQ�WKH�
LQWHUFHOOXODU� WLJKW� MXQFWLRQV� RI� WKH� 53(� DQG� YDVFXODU�
HQGRWKHOLDO�FHOOV��UHVXOWLQJ�LQ�D�EUHDNGRZQ�RI�ERWK�WKH�
LQQHU�DQG�RXWHU�EORRG-UHWLQDO�EDUULHUV�>�@�� 
 
7KH� EUHDNGRZQ� RI� EORRG-RFXODU� EDUULHUV� DOORZV������
LQIODPPDWRU\� PHGLDWRUV�� FHOOV� DQG� SURWHLQV� WR� HQWHU�
LQWR� LQWUDRFXODU� FKDPEHUV� DQG� RFXODU� WLVVXHV�� (\HV�
ZLWK� DQWHULRU� XYHLWLV� KDYH� D� UHGXFWLRQ� RI� WKH�����������
LQWHUFHOOXODU� MXQFWLRQV� LQ� WKH� FLOLDU\� HSLWKHOLXP�� ,Q����
DGGLWLRQ�� MXQFWLRQDO� GLVUXSWLRQV�� OLNHO\� UHVXOWLQJ� LQ� DQ�
LQFUHDVH�LQ�YDVFXODU�SHUPHDELOLW\�KDYH�EHHQ�IRXQG�LQ�
LQWHU-HQGRWKHOLDO� MXQFWLRQV� RI� WKH� LULV� YHVVHOV� LQ� WKH�
H\HV� >�@�� 0DFURSKDJHV�� SRO\PRUSKRQXFOHDU�����������
OHXNRF\WHV� DQG� O\PSKRF\WHV� FDQ� WKXV� HOLFLW� WKH������
LQIODPPDWRU\� UHVSRQVH� DQG� SOD\� D� NH\� UROH� LQ� WKH���
LQLWLDWLRQ�RI�WKH�XYHLWLV�SURFHVV�>�@�� 
 
'HSRVLWV� IRUP� RQ� WKH� LQWUDRFXODU� OHQV� LQ� RXU� FDVH��
ZHUH� OLNHO\�JLDQW�FHOOV��YLVLEOH�RQ�VOLW� ODPSV�DV�VKDUS��
URXQG��RU�RYDO�VSRWV�ZLWK�RU�ZLWKRXW�SLJPHQWDWLRQ�>�@��
2I� QRWH�� D� JRRG� UHVSRQVH� ZDV� VHHQ� LQ� WKLV� SDWLHQW�
WRZDUGV� WRSLFDO� VWHURLGV� LQ� UHVROYLQJ� WKH� LQWUDRFXODU�
OHQV� GHSRVLW�� DV� WRSLFDO� FRUWLFRVWHURLGV� KDYH� EHHQ�
VKRZQ� WR� IDFLOLWDWH� DQG� LPSURYH� WKH� EORRG� DTXHRXV�
EDUULHU� >��@�� 7KH� XVH� RI� WRSLFDO� FRUWLFRVWHURLGV� DV�
SURSK\OD[LV� SULRU� LQWUDOXPLQDO� VWHQW� UHPRYDO� LV� KLJKO\�
UHFRPPHQGHG� WR� UHGXFH� WKH� SRVVLEOH� LQIODPPDWLRQ�
IROORZLQJ� WKH� SURFHGXUH� ZKLFK� FRXOG� ZRUVHQ� WKH����
YLVXDO�RXWFRPH� 

5()(5(1&(6 
 
�� 3DQHN�:&�� +ROODQG�*1�� /HH�'$�� &KULVWHQVHQ�

5(�� *ODXFRPD� LQ� SDWLHQWV� ZLWK� XYHLWLV�� %U� -�
2SKWKDOPRO�� ��������������-����� GRL���������
EMR��������� 

�� 'LQ�10�� ,VD�+��7D\ORU�65��%DUWRQ�.��/LJKWPDQ�
6/�� ,QWUDRFXODU� SUHVVXUH� HOHYDWLRQ� LQ� XYHLWLV��
([SHUW� 5HY� 2SKWKDOPRO�� ������������-����
GRL���������HRS������ 

�� 1HUL� 3�� $]XDUD-%ODQFR� $�� )RUUHVWHU� -9�� ,QFL�
GHQFH� RI� *ODXFRPD� LQ� 3DWLHQWV� ZLWK� 8YHLWLV�� -�
*ODXFRPD�� ��������������-�����
GRL������������LMJ������������������G� 

�� 0HUD\R-/ORYHV�-��3RZHU�:-��5RGULJXH]�$��3HG�
UR]D-6HUHV�0��)RVWHU�&6��6HFRQGDU\�*ODXFRPD�
LQ� 3DWLHQWV� ZLWK� 8YHLWLV�� 2SKWKDOPRORJLFD��
���������������-�����GRL������������������ 

�� 3DWHO�6��3DVTXDOH�/5��*ODXFRPD�'UDLQDJH�'H�
YLFHV�� $�5HYLHZ� RI� WKH�3DVW��3UHVHQW�� DQG�)X�
WXUH��6HPLQ�2SKWKDOPRO�����������-������-�����
GRL����������������������������� 

�� /HH�50+�� %RXUHPHO� <�� (DPHV� ,�� %URFFKLQL� 6��
.KDZ�37��$�&DVH�5HSRUW�RI�&RPSOHWH�%ORFNDJH�
RI�D�%DHUYHOGW�*ODXFRPD� ,PSODQW�)ROORZLQJ� ,Q�
VHUWLRQ�RI�D��-��6XSUDPLG�6XWXUH��-�*ODXFRPD��
�����������H��-H���� GRL���������
,-*����������������� 

�� &KHQ� 06�� +RX� 3.�� 7DL� 7<�� /LQ� %-�� %ORRG-
2FXODU�%DUULHUV��7]X�&KL�0HG�-���������������-
����GRL���������6����-�������������-; 

�� 7HVWL�,��$GGLVRQ�3��1RODQ�:��3DYHVLR�&��6HYHUH�
+\SRWRQ\-LQGXFHG� ,QWUDRFXODU� ,QIODPPDWLRQ� DI�
WHU�5HPRYDO� RI�5LSFRUG�6XWXUH� IURP�D�*ODXFR�
PD� 'UDLQDJH� 'HYLFH� LQ� 8YHLWLV� 3DWLHQW�� 2FXO�
,PPXQRO� ,QIODPP�� 3XEOLVKHG� RQOLQH� $SULO� ���
������-���GRL������������������������������ 

�� 6KDK�$��5DR�&��.XPDU�.��*HRUJH�5��'XWWD�0D�
MXPGHU�3��,QIODPPDWRU\�GHSRVLWV�RQ�WKH�IROGDEOH�
LQWUDRFXODU� OHQV�� ,QGLDQ� -� 2SKWKDOPRO�� �������
���������GRL���������LMR�,-2B����B�� 

��� 2FFKLXWWR�0/��)UHLWDV�)5��0DUDQKDR�5&��&RVWD�
93��%UHDNGRZQ�RI�WKH�%ORRG-2FXODU�%DUULHU�DV�D�
6WUDWHJ\�IRU�WKH�6\VWHPLF�8VH�RI�1DQRV\VWHPV��
3KDUPDFHXWLFV�� �������������-�����
GRL���������SKDUPDFHXWLFV������� 

 



�� 

 

&DVH�5HSRUW 

 

$&87(�68%0$&8/$5�+$(0255+$*(��$�&$6(�2)�($5/<�63217$1(286�',63/$&(0(17�� 
,]ZDQ�.DPDO�7DQ�����0XVKDZLDKWL�0XVWDSKD���5RSLODK�$EGXO�5DKPDQ�� 

 
�'HSDUWPHQW�RI�2SKWKDOPRORJ\��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�.HEDQJVDDQ�0DOD\VLD�0HGLFDO�&HQWUH��-DODQ�<DDFRE�/DWLI�����

%DQGDU�7XQ�5D]DN��������.XDOD�/XPSXU��0DOD\VLD� 
 

�'HSDUWPHQW�RI�2SKWKDOPRORJ\��+RVSLWDO�6HOD\DQJ��/HEXKUD\D�6HOD\DQJ-.HSRQJ��������%DWX�&DYH��6HODQJRU��0DOD\VLD� 
 

�.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0X¶DG]DP�6KDK���������������������
������.XDOD�.HWLO��.HGDK��0DOD\VLD� 

7KH�,QWHUQDWLRQDO�-RXUQDO�RI�0HGLFLQH�DQG�6FLHQFHV����������������-�� 

$57,&/(�,1)2 

 

&RUUHVSRQGLQJ�DXWKRU�� 
'U��,]ZDQ�.DPDO�7DQ 
 
(PDLO�DGGUHVV�� 
L]ZDQNDPDOWDQ#\DKRR�FR�XN 
 

5HFHLYHG�� 
1RYHPEHU����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
'HFHPEHU����� 
 

.H\ZRUGV� 

6XEPDFXODU�KDHPRUUKDJH� 
SRO\SRLGDO�FKRURLGDO�YDVFXORSDWK\� 
VSRQWHQRXV�EORRG�GLVSODFHPHQW� 
FKRURLGDO�QHRYDVFXODU�PHPEUDQH 

$%675$&7 

$� FDVH� UHSRUW� RI� VXEPDFXODU� � KDHPRUUKDJH� WKDW� VSRQWDQHRXVO\� GLVSODFHG� ZLWKLQ� ��� KRXUV�� WKHUHE\���

LPSURYLQJ� YLVXDO� DFXLW\�� $� FDVH� RI� VXEUHWLQDO� KDHPRUUKDJH� RYHU� WKH� PDFXOD� RI� WKH� ULJKW� H\H� ZDV�������

SUHVHQWHG�WR�WKH�H\H�FOLQLF��7KH�YLVXDO�DFXLW\�RI�WKH�DIIHFWHG�H\H�ZDV�³FRXQWLQJ�ILQJHUV´�DW�SUHVHQWDWLRQ��

7KH�SDWLHQW�ZDV�DVNHG�WR�UHWXUQ�WKH�QH[W�GD\�IRU�D�SQHXPDWLF�GLVSODFHPHQW�RI�VXEUHWLQDO�EORRG�DQG�ZDV�

LQVWUXFWHG�RQ�KRZ� WR�SURSHUO\�SURSSHG�KHU�KHDG�DW�KRPH��9LVXDO�DFXLW\�RI� WKH�DIIHFWHG�H\H� LPSURYHG�

GUDPDWLFDOO\� WR� ����� WKH� QH[W� GD\�� )XQGXV� H[DPLQDWLRQ� VKRZHG� D� VPDOOHU� VXEPDFXODU� KDHPRUUKDJH�

ZKLFK�ZDV�DZD\� IURP� WKH� IRYHDO�DUHD��$�SLJPHQW�HSLWKHOLDO�GHWDFKPHQW�ZDV� LGHQWLILHG�VXSHULRU� WR� WKH�

PDFXOD��)XQGXV�IOXRUHVFHLQ�DQJLRJUDSK\�VKRZHG�D�SXOVDWLOH�K\SHUIOXRUHVFHQW�VSRW�QHDU�WKH�PDFXOD�ZLWK�

EUDQFKLQJ� YDVFXODU� QHWZRUN�� $� GLDJQRVLV� RI� VXEPDFXODU� EOHHG� VHFRQGDU\� WR� SRO\SRLGDO� FKRURLGDO�����

YDVFXORSDWK\� �3&9��ZDV�PDGH�� DQG� WKH� SDWLHQW�ZDV� WUHDWHG�ZLWK� LQWUDYLWUHDO� DIOLEHUFHSW�� 6XEPDFXODU�

KHPRUUKDJHV� VHFRQGDU\� WR� 3&9� FDQ� DIIHFW� WKH� YLVLRQ� VHYHUHO\� DQG� ZKLOH� WKH� QDWXUDO� SURJUHVVLRQ� LV��

YDULDEOH��WKH�YLVLRQ�FDQ�EH�LPSURYHG�VLPSO\�E\�SURSHU�DQG�DGHTXDWH�SRVLWLRQLQJ�RI�WKH�SDWLHQW¶V�KHDG�WR�

UHORFDWH�WKH�DFFXPXODWLRQ�RI�WKH�EORRG�DZD\�IURP�WKH�IRYHD� 

,1752'8&7,21 
 
6XEUHWLQDO�KHPRUUKDJH�RFFXUV�ZKHQ�WKHUH�LV�EOHHGLQJ�
RULJLQDWLQJ� IURP� WKH� FKRURLGDO� DQG�RU� WKH� UHWLQDO������
FLUFXODWLRQ�� 7KH� EORRG� FROOHFWV� LQ� D� SRWHQWLDO� VSDFH�
EHWZHHQ� WKH� QHXURVHQVRU\� UHWLQD� DQG� WKH� UHWLQDO����
SLJPHQW� HSLWKHOLXP� �53(��� 7KH� KHPRUUKDJHV� RI����
FKRURLGDO� RULJLQ� PD\� DULVH� GLUHFWO\� IURP� WKH������������
FKRULRFDSLOODULHV� YLD� GLVFRQWLQXLWLHV� LQ� WKH� %UXFK¶V�
PHPEUDQH�� RU� IURP� FKRURLGDO� QHRYDVFXODU�����������
PHPEUDQHV� �&19V��ZKLFK�SUROLIHUDWH� WKURXJK�EUHDNV�
LQ�WKH�%UXFK¶V�PHPEUDQH�� 
 
 
&$6(�5(3257 
 
$���-\HDU-ROG� ODG\�SUHVHQWHG�ZLWK�D�VXGGHQ�RQVHW�RI�
ORVV� RI� YLVLRQ� LQ� WKH� ULJKW� H\H�� ,W� ZDV� SDLQOHVV� DQG��
DIIHFWHG�WKH�FHQWUDO�ILHOG�RI�YLVLRQ��,W�ZDV�QRW�SUHFHGHG�
E\� IORDWHUV� RU� IODVKHV� RI� OLJKW�� %HVW-FRUUHFWHG� YLVXDO�
DFXLW\� �%&9$��ZDV������ LQ� WKH� OHIW� H\H�DQG�FRXQWLQJ�
ILQJHUV�LQ�WKH�ULJKW�H\H��$QWHULRU�VHJPHQW�H[DPLQDWLRQ�
UHYHDOHG� D� QXFOHDU� VFOHURWLF� FDWDUDFW� LQ� ERWK� H\HV��
7KHUH� ZDV� QR� UHODWLYH� DIIHUHQW� SXSLOODU\� GHIHFW�������
GHWHFWHG��)XQGXV�H[DPLQDWLRQ�UHYHDOHG�D�ODUJH�GHQVH�
VXEUHWLQDO�KDHPRUUKDJH�LQ�WKH�SRVWHULRU�SROH�LQYROYLQJ�
WKH�PDFXOD�DQG�H[WHQGLQJ�WR�WKH�VXSHULRU�DQG�LQIHULRU�
YDVFXODU� DUFDGHV� �)LJXUH� ���� 7KH� RSWLF� GLVF� ZDV�����

YLVLEOH� DQG� SLQN� LQ� FRORU� ZLWK� DSSDUHQWO\� KHDOWK\���
QHXURUHWLQDO�ULP��$Q�2SWLFDO�&RKHUHQFH�7RPRJUDSK\��
FRQILUPHG� WKH� KDHPRUUKDJH� WR� EH�VXEUHWLQDO� �)LJXUH�
����6KH�ZDV�SODQQHG� IRU�SQHXPDWLF�GLVSODFHPHQW�RI�
WKH�VXEUHWLQDO�EORRG�WKH�QH[W�GD\��,QVWUXFWLRQV�RQ�KRZ�
VKH�RXJKW� WR�SURS�XS� KHU� KHDG�ZKLOH� DW� KRPH�ZHUH�
FOHDUO\� GHPRQVWUDWHG� WR� KHU�� 2Q� KHU� UHWXUQ� WR� WKH��
FOLQLF� WKH� QH[W� GD\�� WKH� YLVXDO� DFXLW\� RI� KHU� DIIHFWHG�
H\H�VKRZHG�D�GUDPDWLF�LPSURYHPHQW�WR������IURP�WKH�
SUHYLRXV� ³FRXQWLQJ� ILQJHUV´�� 2Q� IXUWKHU� LQTXLU\�� VKH�
DWWHVWHG� WKDW� VKH� KDG� IROORZHG� WKH� LQVWUXFWLRQV� WR�
NHHS�KHU�KHDG�SURSSHG�XS�DW�DOO�WLPHV��DV�GLUHFWHG� 
 
)XQGXV� H[DPLQDWLRQ� VKRZHG�D� VPDOOHU� DUHD� RI� VXE�
UHWLQDO�KDHPRUUKDJH�ZKLFK�ZDV�DZD\�IURP�WKH�IRYHDO��
�)LJXUH� ���� $� SLJPHQW� HSLWKHOLDO� GHWDFKPHQW� ZDV�
LGHQWLILHG�VXSHULRU�WR�WKH�PDFXOD��)XQGXV�IOXRUHVFHLQ�
DQJLRJUDSK\� VKRZHG� D� SXOVDWLOH� K\SHUIOXRUHVFHQW�
VSRW� QHDU� WKH� PDFXOD� ZLWK� EUDQFKLQJ� YDVFXODU�������
QHWZRUN��)LJXUH�����$�GLDJQRVLV�RI�$FXWH�VXEPDFXODU�
KDHPRUUKDJH� VHFRQGDU\� WR� SRO\SRLGDO� FKRURLGDO���
YDVFXORSDWK\� �3&9�� ZDV� PDGH�� )ROORZLQJ������������
FRQILUPDWLRQ� ZLWK� ,QGRF\DQLQH� JUHHQ� DQJLRJUDSK\��
SDWLHQW� ZDV� VXEVHTXHQWO\� WUHDWHG� ZLWK� LQWUDYLWUHDO�
DIOLEHUFHSW�� +HU� ULJKW� %&9$� UHPDLQHG� JRRG�� ����� DW�
VL[�PRQWKV�IROORZ�XS� 
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)LJXUH����5LJKW�IXQGXV�SKRWRJUDSK�VKRZLQJ�VXEPDFXODU�KDHPRUUKDJH�DW�WKH�LQLWLDO�SUHVHQWDWLRQ� 

)LJXUH����2SWLFDO�&RKHUHQFH�7RPRJUDSK\�VKRZLQJ�VXEUHWLQDO�KDHPRUUKDJH�LQYROYLQJ�WKH�IRYHDO�UHJLRQ�DQG�53(�GHWDFKPHQW� 

',6&866,21� 
 
6XEK\DORLGDO� RU� PDFXODU� KDHPRUUKDJHV� DUH� NQRZQ�
WR� RFFXU� VHFRQGDU\� WR� UHWLQDO� RU� FKRURLGDO� YDVFXODU�
GLVHDVHV�� 7KH� SDWKRORJ\� LQFOXGH� DUWHULRVFOHURVLV��
K\SHUWHQVLRQ�� UHWLQDO� YHVVHO� RFFOXVLRQ�� GLDEHWLF����
UHWLQRSDWK\�� FKRULRUHWLQLWLV�� UHWLQDO� PLFURDQHXU\VP��
DJH-UHODWHG�PDFXODU�GHJHQHUDWLRQ�DQG�VHYHUDO�RWKHU�
EORRG� GLVRUGHUV� >�@�� 7KH� FRQGLWLRQ� PD\� DOVR� EH�����
SUHFLSLWDWHG�E\�WUDXPD�RU�RFFXU�VSRQWDQHRXVO\� 
 
$V�D�UHVXOW�RI�WKH�ORFDWLRQ�RI�WKH�KDHPRUUKDJH�DW�WKH�
PDFXOD�� SDWLHQWV� XVXDOO\� H[SHULHQFH� D� VXGGHQ������
RFFXUUHQFH� RI� UHGXFHG� YLVLRQ�� 9LVXDO� DFXLW\� PD\��

GHWHULRUDWH�ZLWKLQ�VHFRQGV�WR�PLQXWHV�>�@��+RZHYHU��
LQ� SDWLHQWV� ZKR� KDYH� D� FRQFXUUHQW� VXEIRYHDO����
GLVFLIRUP�VFDUULQJ��D�FRQGLWLRQ�ZKLFK�LV�RIWHQ�UHODWHG�
WR�H\HV�ZLWK�DJH-UHODWHG�PDFXODU�GHJHQHUDWLRQ��WKH�
KDHPRUUKDJH� LWVHOI� PD\� JR� XQQRWLFHG� DV� WKH������
SDWLHQW¶V�YLVXDO�DFXLW\�PD\�EH� OLPLWHG� WR�EHJLQ�ZLWK�
>�@�� 6LPLODUO\�� D� VXEUHWLQDO� KDHPRUUKDJH� ZKLFK����
RFFXUV� DZD\� IURP� WKH� IRYHD� FRXOG� SUHVHQW� ZLWK��
PLQLPDO� V\PSWRPV� DQG� SUHVHUYH� WKH� SDWLHQW¶V����
FHQWUDO� YLVLRQ�� 2WKHU� V\PSWRPV� RI� YLVXDO�������������
GHWHULRUDWLRQ� LQ� DVVRFLDWLRQ� ZLWK� PDFXODU�����������
KHPRUUKDJHV� LQFOXGH� D� YLVXDO� ILHOG� GHIHFW� ZLWK� RU�
ZLWKRXW�PHWDPRUSKRSVLD�>�@� 
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)LJXUH����)XQGXV�SKRWRJUDSK�RQH�GD\�DIWHU�WKH�SUHVHQWDWLRQ��7KH�VXEUHWLQDO�KDHPRUUKDJH�LV�LQIHULRUO\�GLVSODFHG� 

)LJXUH����)XQGXV�)OXRUHVFHLQ�$QJLRJUDSK\�RI�WKH�ULJKW�H\H�GRFXPHQWLQJ�D�SRO\S�DV�D��K\SHUIOXRUHVFHQW�VSRW�LQ�WKH�PDFXOD�
DUHD�VXSHUR-WHPSRUDO�WR�WKH�IRYHD� 
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,Q� IXQGXVFRSLF� H[DPLQDWLRQ� �� VXEPDFXODU������������
KHPRUUKDJHV� DSSHDUV� DV� DQ� HOHYDWLRQ� RI� WKH������
RYHUO\LQJ� QHXURVHQVRU\� UHWLQD� ZKLFK� PD\� EH��������
DVVRFLDWHG� ZLWK� UHWLQDO� IROGV�� 7KH� ERUGHUV� RI� WKH�
KDHPRUUKDJH� DUH� XVXDOO\� VKDUSO\� GHPDUFDWHG������
UHVXOWLQJ� LQ� D� GRPH-OLNH� VKDSH� LQ� WKH� DUHD� RI������
KDHPRUUKDJH�>�@��7KH�FRORXU�RI� WKH�EORRG�ZLWKLQ� WKH�
KDHPRUUKDJH�PD\��YDU\��UDQJLQJ�IURP�EULJKW�RU�GDUN�
UHG� LQ� HDUO\� VWDJHV�� RU� \HOORZ� RU� WDQ� LQ� ODWHU� VWDJHV�
RQFH� WKH� EORRG� FRQWHQW� EHFRPHV� GHYRLG� RI� LWV�����
KDHPRJORELQ�FRQWHQW�>�@� 
 

:LWKRXW� DFWLYH� LQWHUYHQWLRQ�� WKH� KDHPRUUKDJH� PD\�
XQGHUJR� VSRQWDQHRXV� UHDEVRUSWLRQ�� D� SURFHVV� WKDW�
FRXOG� WDNH�D�GXUDWLRQ�RI��� WR���PRQWKV�GXUDWLRQ� >�@���

7KLV� VFHQDULR� FDUULHV� WKH� ULVN� RI� SHUPDQHQW� YLVXDO�
ORVV� IURP� LUUHYHUVLEOH� UHWLQDO�GDPDJH�FDXVHG�E\� WKH�
IRUPDWLRQ� RI� SUH-UHWLQDO� WUDFWLRQDO� PHPEUDQHV� DQG�
SUROLIHUDWLYH� YLWUHRUHWLQRSDWK\� DV� ZHOO� DV� WKH� WR[LF�
HIIHFW� RI� ORQJVWDQGLQJ� KDHPRUUKDJH� WR� WKH�����������
SKRWRUHFHSWRUV� >�@���6XEPDFXODU� KHPRUUKDJHV� WKXV�
FDUU\� D� SRRUHU� SURJQRVLV� RI� YLVXDO� UHFRYHU\���������
FRPSDUHG� WR� VXEK\DORLGDO� KHPRUUKDJHV� IRU� WKHVH�
SDUWLFXODU�UHDVRQV�>�@� 
 

+D\DVDND� HW� DO� UHWURVSHFWLYHO\� UHYLHZHG� ��� H\HV�
ZLWK�SDWKRORJLF�P\RSLD�DQG�VXEUHWLQDO�KDHPRUUKDJH�
DQG� IRXQG� WKDW� WKH� VXEUHWLQDO� KDHPRUUKDJH��������
VSRQWDQHRXVO\� UHDEVRUEHG�ZLWKLQ��� \HDU� LQ����H\HV�
ZLWKRXW� &19�� ZLWK� WKH� YLVXDO� DFXLW\� LPSURYLQJ� RU��
UHPDLQLQJ� XQFKDQJHG� >�@�� 7KH� YLVXDO� DFXLW\� ZDV��
XQFKDQJHG�RU�ZRUVHQHG� LQ���RWKHU�H\HV�ZKLFK�KDG�
&19�ZLWKRXW�$0'��$�QRQ-FRQVHFXWLYH� UHWURVSHFWLYH�
VWXG\� E\� %HUURFDO� HW� DO� VKRZHG� VSRQWDQHRXV��������
LPSURYHPHQW� LQ� YLVXDO� DFXLW\� FRUUHODWLQJ� WR���������
VSRQWDQHRXV� UHDEVRUSWLRQ� RI� VXEUHWLQDO������������
KDHPRUUKDJH�RYHU�D�SHULRG�RI��� WR����PRQWKV� >��@��
7KH�H\HV�ZLWK�$0'-UHODWHG�VXEUHWLQDO�KHPRUUKDJHV�
ZHUH�PRUH� OLNHO\� WR� LPSURYH�FRPSDUHG�WR� WKRVH�WKDW�
ZHUH� QRW� $0'� UHODWHG��$QRWKHU� QRQ-FRQVHFXWLYH��
UHWURVSHFWLYH� VWXG\� E\� %HQQHW� HW� DO� UHYLHZHG� ����
FDVHV�RI�VXEUHWLQDO�KDHPRUUKDJH�RI�DW�OHDVW�RQH�GLVF
-GLDPHWHU� LQ�VL]H�UHVXOWLQJ� LQ�YLVXDO� ORVV�>��@��&DVHV�
ZHUH� UHYLHZHG� RYHU� DQ� DYHUDJH� SHULRG� RI� �� \HDUV��
0HDQ� YLVXDO� DFXLW\� ZDV� VHHQ� WR� LPSURYH� PRUH� LQ�
FDVHV�WKDW�ZHUH�QRW�$0'�UHODWHG��ZKLOH�$0'�UHODWHG�
H\HV�VKRZHG�QR�LPSURYHPHQW��,Q�DGGLWLRQ��H\HV�ZLWK�
D� WKLFN� VXEUHWLQDO� KDHPRUUKDJH� FDUULHG� D� ZRUVH����
YLVXDO�SURJQRVLV�DQG�WKH�ILQDO�YLVXDO�DFXLW\�FRUUHODWHG�
ZLWK�WKH�VL]H�RI�WKH�LQLWLDO�VXEUHWLQDO�KDHPRUUKDJH� 
 

%DVHG�RQ� WKH�SUHFHGLQJ�VWXGLHV�� WKHUH� LV�D�YDULDEOH�
QDWXUDO� KLVWRU\� RI� VXEUHWLQDO� KDHPRUUKDJH� >��@����
7UHDWPHQW� RI� WKH� FRQGLWLRQ� PXVW� WKHUHIRUH� DLP� WR�
UHPRYH� WKH� KDHPRUUKDJH� EHIRUH� DQ\� SHUPDQHQW��
UHWLQDO� GDPDJH� PDQLIHVW�� 2EVHUYDWLRQ� RI� WKH��������
FRQGLWLRQ� IRU� VSRQWDQHRXV� FOHDULQJ� RI� WKH����������
KDHPRUUKDJH�LV�D�FOLQLFDOO\�DFFHSWHG�SUDFWLFH�XS�WR�D�
GXUDWLRQ� RI� �� PRQWKV��DOWKRXJK� HDUO\� VXUJHU\� FDQ�
DOVR�EH�FRQVLGHUHG�ZLWKLQ�WKLV�WLPH�SHULRG� 
 

$PRQJ� WKH� WUHDWPHQW� PRGDOLWLHV� IRU� VXEPDFXODU�
KHPRUUKDJHV� LQFOXGH� ODVHU�GUDLQDJH��DOVR�NQRZQ�DV�
ODVHU� PHPEDUDQRWRP\� DQG� ODVHU� SXQFWXULQJ�� 7KLV�
WHFKQLTXH� ZDV� LQWURGXFHG� E\� +H\GHQUHLFK� DQG���
)HFKQHU� LQ� ����� >��@��7KLV� WUHDWPHQW� KDV� EHHQ�����
UHFRPPHQGHG� IRU� XVH� ZLWKLQ� WKH� ILUVW� �� WR� �� GD\V��
DIWHU� WKH� RQVHW� RI� KDHPRUUKDJH� DQG� ZRUNV� E\�������

FUHDWLQJ� D� IRFDO� RSHQLQJ� LQWR� WKH� YLWUHRXV� FDYLW\�
WKURXJK�ZKLFK�WKH�HQWUDSSHG�EORRG�PD\�GUDLQ�>��@��
$� � FRPPRQ� FRPSOLFDWLRQ� RI� WKLV� SURFHGXUH� LV� WKH�
IRUPDWLRQ� RI� HSLPDFXODU� PHPEUDQHV� ZKLFK� DUH��
WKHRUL]HG� WR� RFFXU� GXH� WR� WKH� SUHVHQFH� RI� JURZWK�
IDFWRUV� UHVSRQVLEOH� IRU� VWLPXODWLQJ� SUROLIHUDWLRQ� RI�
HQWUDSSHG� FHOOV� EHWZHHQ� WKH� LQQHU� OLPLWLQJ��������
PHPEUDQH� �,/0��DQG� WKH� UHWLQDO�VXUIDFH��)RUPDWLRQ�
RI�PDFXODU�KROH�DQG�UHWLQDO�GHWDFKPHQWV�DUH�UDUHO\�
UHSRUWHG�� 5HFRPELQDQW� WLVVXH� SODVPLQRJHQ��������
DFWLYDWRU� DQG� JDV� KDV� DOVR� EHHQ� XVHG� LQ�����������
PDQDJHPHQW� RI� VXEPDFXODU� KHPRUUKDJHV� ZKHUH�
GUDLQDJH�RI� WKH�EORRG�ZDV�DFKLHYHG�YLD�VHSDUDWLRQ�
RI�WKH�YLWUHRXV�>��@�� 
 
,PPHGLDWH� DQG� FRPSOHWH� UHPRYDO� RI� WKH�����������
KDHPRUUKDJH�FDQ�EH�DFFRPSOLVKHG�YLD� YLWUHFWRP\��
ZLWK�WKH�DGGHG�EHQHILW�RI�SURPSW�UHFRYHU\�RI�YLVLRQ��
'H� 0DH\HU� HW� DO� WUHDWHG� �� FDVHV� RI� VXEPDFXODU�
KDHPRUUKDJH� ZLWK� H[FHOOHQW� YLVXDO� UHFRYHU\� LQ� DOO�
VXEMHFWV� >��@�� ,QWUDRSHUDWLYHO\�� WKH� ORFDWLRQ� RI� WKH�
KHPRUUKDJHV��ZHUH�DOO�LGHQWLILHG�DV�VXE-,/0��ZKLFK�
ZDV� DFKLHYHG� E\� ,/0� ELRVWDLQLQJ� >��@�� 7LPHO\���
YLWUHFWRP\� PD\� DOVR� SUHYHQW� LUUHYHUVLEOH� UHWLQDO�
GDPDJH� ZKLFK� FRXOG� SRWHQWLDOO\� DULVH� IURP� D�
ORQJVWDQGLQJ� KDHPRUUKDJH�� 7KH� SURFHGXUH� FDUULHV�
D�QXPEHU�RI�ULVNV�DQG�VLGH�HIIHFWV�ZKLFK�VKRXOG�EH�
LQIRUPHG� WR� WKH� SDWLHQW� SULRU� WR� VXUJHU\�� 7KLV�������
LQFOXGHV� FDWDUDFW� IRUPDWLRQ�� LQWUDRSHUDWLYH� EUHDNV�
DQG� SRVWRSHUDWLYH� SUROLIHUDWLYH� YLWUHRUHWLQRSWK\�
ZKLFK� PD\� UHVXOW� LQ� D� UHWLQDO� GHWDFKPHQW������������
QHFHVVLWDWLQJ�D�VHFRQG�SURFHGXUH�>�����@�� 
 

,Q�VXPPDU\��VXEPDFXODU�KDHPRUUKDJH�FDQ�UHVXOW�LQ�
D� VXGGHQ� VHYHUH� GURS� LQ� YLVLRQ� DQG� VHYHUDO�����
PHWKRGV� FDQ� EH� DSSOLHG� IRU� LWV� PDQDJHPHQW����
6SRQWDQHRXV� UHDEVRUSWLRQ� RU� UHORFDWLRQ� RI� WKH�
KDHPRUUKDJH�PD\�RFFXU� LQ� WKH�HDUO\� SHULRG� RI� WKH�
GLVHDVH�� EXW� WKH� QDWXUDO� SURJUHVVLRQ� ZLWKRXW�����
WUHDWPHQW� LV� YDULDEOH�� 9LWUHFWRP\� KDV� VKRZQ� JRRG�
UHVXOWV� LQ�SURPSW�FOHDULQJ�RI� WKH�KDHPRUUKDJH�ZLWK�
JRRG� SRWHQWLDO� UHFRYHU\� RI� YLVLRQ�� ZKLOH� ODVHU���
GUDLQDJH�KDV�DOVR�DFKLHYHG�JRRG�IXQFWLRQDO�UHVXOWV��
,Q� SDWLHQWV�ZKR� SUHVHQW� ZLWK� VHYHUH� YLVXDO� ORVV� DW�
WKH� RXWVHW�� D� VLPSOH�SURFHGXUH� OLNH� WKH�SRVLWLRQLQJ�
RI� WKH� KHDG� LV� UHFRPPHQGHG�� 7KLV� LV� WR� DWWHPSW�
UHORFDWLRQ� RI� WKH� VLWH� RI� DFFXPXODWHG� EORRG� WR� DQ�
DUHD�WKDW�VSDUHV�YLVXDO�ORVV� 
 
 
&21&/86,21 
 
6XEPDFXODU� KHPRUUKDJHV� VHFRQGDU\� WR� 3&9� FDQ�
DIIHFW� WKH� YLVLRQ� VHYHUHO\� DQG� ZKLOH� WKH� QDWXUDO���
SURJUHVVLRQ� LV� YDULDEOH�� WKH� VHYHULW\� PD\� EH�������
LPSURYHG� XSRQ� VLPSO\� E\� SURSHU� DQG� DGHTXDWH��
SRVLWLRQLQJ�RI�WKH�SDWLHQW¶V�KHDG��7KLV�SURFHGXUH�LV�
QRQ-LQYDVLYH�� LQH[SHQVLYH�� DQG� ZLWKRXW� DQ\� LOO�����
HIIHFWV� 
 
 
3$7,(17�&216(17 
 
&RQVHQW� WR� SXEOLVK� WKH� FDVH� UHSRUW� KDV� EHHQ� RE�
WDLQHG� IURP� WKH� SDWLHQW�� 7KH� DQRQ\PLW\� RI� WKH� SD�
WLHQW�LV�SUHVHUYHG�LQ�WKLV�UHSRUW 
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5()(5(1&(6 
 
�� 5XVVHOO� 6� 5�� +DJHPDQ� *� 6�� +HPRUUKDJLF� GH�

WDFKPHQW�RI�WKH�LQWHUQDO�OLPLWLQJ�PHPEUDQH�DIWHU�
SHQHWUDWLQJ� RFXODU� LQMXU\�� 5HWLQD� ���������–
����� 

�� %ORRPH� 0$�� 5XL]� 56�� 0DVVLYH� VSRQWDQHRXV�
VXEUHWLQDO�KHPRUUKDJH��$P�-�2SKWKDOPRO�������
-��������� 

�� *DVV� -'0�� 3DWKRJHQHVLV� RI� GLVFLIRUP� GHWDFK�
PHQW�RI�WKH�QHXURHSLWKHOLXP��,,,��6HQLOH�GLVFLIRUP�
PDFXODU�GHJHQHUDWLRQ��$P�-�2SKWKDOPRO��������
-��������� 

�� $EGHO-.KDOHG� 01�� 5LFKDUGVRQ� ��� 5HWLQDO�
PDFURDQHXUYVP�� QDWXUDO� KLVWRU\� DQG� JXLGHOLQHV�
IRU�WUHDWPHQW��%U�-�2SKWKDOPRO���������-��������� 

�� .UROO�3��%XVVH�+��7KHUDS\�RI�SUHUHWLQDO�PDFXODU�
KHPRUUKDJHV�� .OLQ� 0RQDWVEO� $XJHQKHLONG�
������–�������� 

�� $YHU\� 5/�� )HNUDW� 6�� +DZNLQV� %6�%UHVVOHU� 10��
1DWXUDO�KLVWRU\�RI�VXEIRYHDO�KHPRUUKDJH�LQ�DJH-
UHODWHG�PDFXODU�GHJHQHUDWLRQ��5HWLQD����������-
������� 

�� 0HVVPHU� (� 3�� :HVVLQJ� $�� 5XSUHFKW� .�� 1DX�
PDQQ� *2�� 6ROLWDU\� LQWUDUHWLQDO� PDFXODU� KHPRU�
UKDJH��*UDHIH
V�$UFK�&OLQ�([S�2SKWKDOPRO�� ���
�����–�������� 

�� ,LMLPD�+��6DWRK�6��7VXNDKDUD�6��1G��<$*� ODVHU�
SKRWRGLVUXSWLRQ�IRU�SUHUHWLQDO�KHPRUUKDJH�GXH�WR�
UHWLQDO� PDFURDQHXU\VP�� 5HWLQD� ���������� –� ���
���� 

�� +D\DVDND�6��8FKLGD�0��6HWRJDZD�7��6XEUHWLQDO�
KHPRUUKDJHV� ZLWK� RU� ZLWKRXW� FKRURLGDO� QHRYDV�
FXODUL]DWLRQ�LQ�WKH�PDFXODV�RI�SDWLHQWV�ZLWK�SDWK�
RORJLF�P\RSLD��*UDHIHV� $UFK�&OLQ� ([S�2SKWKDO�
PRO�����������-��������� 

��� %HUURFDO�0+��/HZLV�0/��)O\QQ�+Z��9DULDWLRQV�LQ�
WKH� FOLQLFDO� FRXUVH� RI� VXEPDFXODU� KHPRUUKDJH��
$P�-�2SKWKDOPRO��������-�������� 

��� %HQQHWW� 65�� %ORGL� &)�� )RON� -&�� )DFWRUV� SURJ�
QRVWLF� RI� YLVXDO� RXWFRPH� LQ� SDWLHQWV� ZLWK� VXE�
UHWLQDO� KHPRUUKDJH� LQYROYLQJ� WKH� IRYHD�� $P� -�
2SKWKDOPRO�������-������2� 

��� .XKQ�)��0RUULV�5��:LWKHUVSRRQ�&�'��0HVWHU�9��
7HUVRQ� V\QGURPH�� 5HVXOWV� RI� YLWUHFWRP\� DQG�
WKH� VLJQLILFDQFH� RI� YLWUHRXV� KHPRUUKDJH� LQ� SD�
WLHQWV�ZLWK�VXEDUDFKQRLG�KHPRUUKDJH��2SKWKDO�
PRORJ\����������–��������� 

��� )HFKQHU� 3� 8�� 3UHPDFXODU� KHPRUUKDJH�� D� QHZ�
LQGLFDWLRQ� IRU� DUJRQǦODVHUǦWKHUDS\�� .OLQ�
0RQDWVEO�$XJHQKHLONG������������–�������� 

��� .UROO�3��/H�0HU�<��7UHDWPHQW�RI�SUHUHWLQDO�UHWUR�
K\DORLGDO� KHPRUUKDJH�� YDOXH�RI� HDUO\�DUJRQ� OD�
VHU� SKRWRFRDJXODWLRQ�� -� )U� 2SKWKDOPRO� �������
��–������� 

��� +HVVH� /�� 6FKPLGW� -�� .UROO� 3�� 0DQDJHPHQW� RI�
DFXWH� VXEPDFXODU� KHPRUUKDJH� XVLQJ� UHFRPEL�
QDQW� WLVVXH� SODVPLQRJHQ� DFWLYDWRU� DQG� JDV��
*UDHIH
V�$UFK�&OLQ�([S�2SKWKDOPRO�����������
–������ 

��� 'H� 0DH\HU� .�� 9DQ� *LQGHUGHXUHQ� 5��
3RVWHOPDQV� /�� 6WDOPDQV� 3�9DQ� &DOVWHU�� 6XE-�
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