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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� 
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,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��
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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�� 
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������ ���� 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       
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6L]H�RI�GURSSHG�OHQV�PDWWHU       

  

£����QXFOHXV 
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6XUJHRQ       

  

&RQVXOWDQW 
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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�

FRPDH 
�           � � 

  

+LJK�

DVWLJI 
�               

  

(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� 
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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�
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