
�� 

 

&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�� 
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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 ��� 
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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\� 
�Q� 

����&DWDUDFW�H[WUDFWLRQ 

����7UDEHFXOHFWRP\��

00& 

����9LWUHFWRP\ 

����3WHU\JLXP�00& 

����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�

ORZHG�E\�WUDEHFXOHFWRP\�

00& 

6HFRQG�OLQH�WKHUDS\� 
Q���� ����� �������� �������� 

����� �������  �������� ������� 

9LVXDO�RXWFRPH� 
Q��RYHUDOO���    

����� �������� �������� ������� 
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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�
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