
�� 

 

5HYLHZ�$UWLFOH 

 

$66(660(17�2)�*/$8&20$�352*5(66,21��,03257$1&(�$1'�&+$//(1*(6� 
1D]ULQD�+DVVDQ�����1RUVKDPVLDK�0G�'LQ���6HQJ�)DL�7DQJ���5RSLODK�$EGXO�5DKPDQ���� 

�'HSDUWPHQW�RI�6XUJHU\��8QLYHUVLWL�0DOD\VLD�6DEDK��-DODQ�806��������.RWD�.LQDEDOX��6DEDK��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� 
�.XOOL\\DK�RI�0HGLFLQH�	�+HDOWK�6FLHQFHV��8QLYHUVLWL�,VODP�$QWDUDEDQJVD�6XOWDQ�$EGXO�+DOLP�0XD¶G]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�� 
$SULO����� 
$FFHSWHG�IRU�SXEOLFDWLRQ�� 
-XQH����� 
 

.H\ZRUGV� 

*ODXFRPD 
SURJUHVVLYH�RSWLF�QHXURSDWK\ 
DXWRPDWHG�YLVXDO�ILHOG�SURJUHVVLRQ� 

$%675$&7 

5DWH�RI�SURJUHVVLRQ� LV�D�FOLQLFDOO\� LPSRUWDQW�SDUDPHWHU�\HW�GLIILFXOW� WR�PHDVXUH� � LQ�JODXFRPD�PDQDJH�

PHQW��$Q�DFFXUDWH� LQGLFDWLRQ�RI�UDWH�RI�SURJUHVVLRQ�RI�JODXFRPDWRXV�GLVHDVH�ZRXOG�DOORZ�FOLQLFLDQV�WR�

LGHQWLI\�SDWLHQWV�ZKR�DUH�DW�PRVW�ULVN�RI�VXIIHULQJ�D�VLJQLILFDQW�GHFOLQH�LQ�WKHLU�TXDOLW\�RI�YLVLRQ��$�PDMRU�

LVVXH�WKDW�DIIHFWV�DFFXUDWH�PHDVXUHPHQWV�RI�JODXFRPD�GLVHDVH�SURJUHVVLRQ� LV� WKDW� LW� LV�KLGGHQ�E\�WKH�

VKRUW�WHUP�DQG�ORQJ�WHUP�YDULDELOLW\�WKDW�LV�LQKHUHQW�LQ�YLVXDO�ILHOG�WHVWLQJ��7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�

UHYLHZ�WKH�FXUUHQW�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQVKLS�RI�V\VWHPLF�DQG�RFXODU�ULVN� IDFWRUV�ZLWK�JODXFRPD�

GLVHDVH�SURJUHVVLRQ��KHQFH�WKH�EDVLV�IRU�HDUO\�LQWHUYHQWLRQ�DQG�WLJKWHU�FRPRUELGV�FRQWURO�WR�VORZ�GRZQ�

WKH�SURJUHVVLRQ�� 

,1752'8&7,21 

*ODXFRPD� LV� D� FKURQLF� GLVHDVH�� ,W� FDXVHV�������������
SURJUHVVLYH� RSWLF� QHXURSDWK\� FKDUDFWHUL]HG� E\����
PRUSKRORJLFDO� FKDQJHV�RI� WKH�RSWLF�QHUYH�KHDG�DQG�
UHWLQDO� QHUYH� ILEHU� OD\HU� UHVXOWLQJ� LQ� FRUUHVSRQGLQJ�
YLVXDO� ILHOG� GHIHFW� >�@�� ,W� PD\� EH� DVVRFLDWHG� ZLWK� RU�
ZLWKRXW� KLJK� LQWUDRFXODU� SUHVVXUH�� *ODXFRPD� LV�
EURDGO\�FODVVLILHG�LQWR�RSHQ�DQJOH�DQG�DQJOH�FORVXUH�
EDVHG�RQ�LULGRFRUQHDO�DQJOH�FRQILJXUDWLRQ� 

(SLGHPLRORJLFDOO\�� JODXFRPD� LV� WKH� VHFRQG� OHDGLQJ�
FDXVH� RI� EOLQGQHVV� ZRUOGZLGH�� ,Q� ������ LW� LV����������
HVWLPDWHG�WKDW�WKHUH�LV������PLOOLRQ�SHRSOH�ZLWK�RSHQ�
DQG� DQJOH� FORVXUH� JODXFRPD� DQG� WKLV� ILJXUH� ZDV���
SURMHFWHG� WR� LQFUHDVH� WR� ����� PLOOLRQ� E\� ����� >�@���
3ULPDU\� 2SHQ� $QJOH� *ODXFRPD� �32$*�� LV� WKH�����
SUHGRPLQDQW�JODXFRPD�VXEW\SH��IROORZHG�E\�3ULPDU\�
$QJOH� &ORVXUH� *ODXFRPD� �3$&*�� DQG� VHFRQGDU\�
JODXFRPD����� ,Q� 0DOD\VLD�� WKH� ����� 1DWLRQDO� (\H�
6XUYH\� ,,� VKRZHG�DQ�HVWLPDWHG�SUHYDOHQFH�RI�EOLQG�
QHVV� LQ� WKRVH� DJHG� ��� DQG� DERYH� ZDV� DW� ������ RI�
ZKLFK������ZDV�FDXVHG�E\�JODXFRPD�>�@� 

$� QXPEHU� RI� WKHRULHV� KDYH� EHHQ� SRVWXODWHG����������
UHJDUGLQJ� WKH� IDFWRUV� UHVSRQVLEOH� IRU� WKH� JODXFRPD��
SURJUHVVLRQ� DV� ZHOO� DV� WKH� SDWKRJHQHVLV� RI� WKH�����
GLVHDVH�� 7KH�PRVW�ZLGHO\� NQRZQ� LV� WKH�PHFKDQLFDO�
WKHRU\�� ZKHUHE\� KLJK� LQWUDRFXODU� SUHVVXUH� �,23����
GHIRUPV� WKH� ODPLQD� FULERVD�� ZKLFK� GLVWRUWV� WKH�

QHUYHV� ILEUHV� UXQQLQJ� WKURXJK� LW� DQG� GLVUXSWV���������
D[RSODVPLF� IORZ� >���@�� 7KLV� WKHRU\� H[SODLQV� WKH�����
DVVRFLDWLRQ� RI� LQWUDRFXODU� SUHVVXUH� � IDFWRUV� VXFK� DV�
UDLVHG� ,23�� � ,23� IOXFWXDWLRQ�� � FHQWUDO� FRUQHDO� WKLFN�
QHVV� �&&7��� � DQG� FRUQHDO� VWLIIQHVV� � WR� JODXFRPD����
SURJUHVVLRQ� >�-��@�� +RZHYHU� WKH� WKHRU\� GRHV� QRW��
H[SODLQ� ZK\� PRVW� SDWLHQWV� ZLWK� KLJK� ,23� GR� QRW����
GHYHORS� JODXFRPD� DQG� VRPH� SDWLHQWV� ZRUVHQ�������
GHVSLWH�DGHTXDWH�,23�FRQWURO�>��@� 

$�OHVV�,23-FHQWULF�YLHZ�LV�VXJJHVWHG�E\�WKH�YDVFXODU�
WKHRU\�� ZKHUHE\� JODXFRPD� LV� FDXVHG� E\� GHFUHDVHG�
RFXODU� SHUIXVLRQ� SUHVVXUH� ZKLFK� DIIHFWV� JDQJOLRQ�
FHOOV�DW�WKH�RSWLF�QHUYH�KHDG��'LVHDVH�SURJUHVVLRQ�LV�
WKHQ� HQKDQFHG� IROORZLQJ� WKLV� SULPDU\� LQVXOW� E\������
LPSDLUHG� YDVFXODU� DXWRUHJXODWLRQ� DQG� G\VIXQFWLRQDO�
QHXURYDVFXODU� FRXSOLQJ� >��@�� (YLGHQFH� VXSSRUWLQJ�
WKLV� WKHRU\� KDV� EHHQ� PL[HG�� ZLWK� V\VWHPLF������������
K\SRWHQVLRQ�� QRFWXUQDO� EORRG� SUHVVXUH� GLSSLQJ�� ORZ�
GLDVWROLF�SHUIXVLRQ�SUHVVXUH�DQG�ORZ�RFXODU�SHUIXVLRQ�
SUHVVXUH� EHLQJ� LPSOLFDWHG� LQ� UDSLG� GLVHDVH������������
SURJUHVVRUV�� HVSHFLDOO\� LQ� QRUPDO� WHQVLRQ� JODXFRPD
>�������@�� +RZHYHU�� RWKHU� V\VWHPLF� FRQWULEXWRUV� WR�
GHFUHDVHG� EORRG� IORZ� VXFK� DV� K\SHUWHQVLRQ�� XVH� RI�
DQWLK\SHUWHQVLYH� PHGLFDWLRQV�� DWKHURVFOHURVLV�� DQG�
YDVRVSDVWLF� SKHQRPHQRQ� VXFK� DV� PLJUDLQHV�� FKLO�
EODLQV� DQG� 5D\QDXGV� SKHQRPHQRQ�� KDYH� QRW� EHHQ�
UHOLDEO\� DVVRFLDWHG� ZLWK� UDSLG� SURJUHVVLRQ� >������-
��@�� )XUWKHUPRUH�� YDVFXODU� GLVHDVHV� VXFK� DV��������
GLDEHWHV�DQG�FDUGLRYDVFXODU�GLVHDVH� �&9'��KDV�QRW�
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EHHQ�FRQVLVWHQWO\�VKRZQ�WR�EH�FRUUHODWHG�ZLWK�UDSLG�
GLVHDVH�SURJUHVVLRQ�>�-��������-��@� 
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$VVHVVPHQW�RI�JODXFRPD�SURJUHVVLRQ�FDQ�EH�EDVHG�
RQ� FKDQJHV� RI� WKH� RSWLF� GLVF�� � YLVXDO� ILHOG�������������
SHULSDSLOODU\� UHWLQDO�QHUYH� ILEHU�EXQGOH�DWURSK\���DQG�
PRUH�UHFHQWO\�RQ� UHWLQDO�QHUYH� ILEHU� OD\HU� WKLFNQHVV�

>��-��@�� 9LVXDO� ILHOG� SURJUHVVLRQ� LV� PRVWO\� WKURXJK�
DVVHVVPHQW� RI� 6WDQGDUG� $XWRPDWHG� 3HULPHWU\�
�6$3��DV�WKH�IXQFWLRQDO�HQGSRLQW�>��-��@�� 

*ODXFRPD� SURJUHVVLRQ� FDQ� EH� GLYLGHG� LQWR� HYHQW-
EDVHG�DQDO\VLV�XVLQJ�SDUDPHWHUV�WKDW�UHIOHFW�JOREDO�
RU� KHPLILHOG� SURJUHVVLRQ� �L�H� ZKHWKHU� 9)�������������
SURJUHVVLRQ� KDV� RFFXUUHG� RU� QRW��� DQG� WUHQG�������
DQDO\VLV�RI� WKH�UDWH�RI�GLVHDVH�SURJUHVVLRQ�>��-��@��
(YHQW� DQDO\VHV� FRPSDUH� EDVHOLQH� PHDVXUHPHQWV�
DQG�IXWXUH�IROORZ-XS�PHDVXUHPHQWV�WR�VHH�ZKHWKHU�
WKRVH� PHDVXUHPHQWV� DUH� VLJQLILFDQWO\� ZRUVH���
ZKHUHDV� WUHQG�DQDO\VHV�XVHV�VHULDO�PHDVXUHPHQWV�
WR� GHWHUPLQH� UDWH� RI� SURJUHVVLRQ�� $OWKRXJK� HYHQW�
DQDO\VLV�PHWKRGV�DUH�XVHIXO�LQ�GHWHUPLQLQJ�ZKHWKHU�
SDWLHQWV� DUH� SURJUHVVLQJ�� WKH\� GR� QRW� SURYLGH������
LQIRUPDWLRQ� DERXW� WKH� YHORFLW\� RI� YLVXDO� ORVV� RU�
ZKHWKHU� WKHUH� LV� VLJQLILFDQW� ULVN� WKDW� WKHVH� UDWHV� RI�
ORVV� ZLOO� DIIHFW� WKHLU� YLVLRQ-UHODWHG� TXDOLW\� RI� OLIH��
7KXV�PXFK�IRFXV�LV�JLYHQ�RQ�UDWHV�RI�JODXFRPDWRXV�
SURJUHVVLRQ�PHDVXUHG�XVLQJ�WUHQG�DQDO\VLV�>��@�� 
 
7UHQG� DQDO\VHV� XVLQJ� YLVXDO� ILHOGV� LQYROYH� OLQHDU�
UHJUHVVLRQ� DQDO\VLV� RI� VXPPDU\� VWDWLVWLFV� VXFK� DV�
0HDQ�'HYLDWLRQ��0'��DQG��PRUH�UHFHQWO\��WKH�9LVXDO�
)LHOG� ,QGH[� �9),��� 7UHQG� DQDO\VLV� ZLWK� SRLQW-ZLVH�
OLQHDU�SURJUHVVLRQ��3/5��SUHVHQWV�WKH�UDWH�RI�ORVV�LQ�
GHFLEHOV� SHU� \HDU� �G%�\HDU�� WR� GHVFULEH� ORFDOL]HG�
SRLQWV� WHVWHG� LQ� WKH�+XPSKUH\�9)� WKDW�DUH�DFWLYHO\�
SURJUHVVLQJ��,W�KDV�WKH�DGYDQWDJH�RYHU�HYHQW-EDVHG�
DQDO\VLV�IRU�EHLQJ�PRUH�DFFXUDWH�LQ�TXDQWLI\LQJ�WUXH�
GLVHDVH�SURJUHVVLRQ��7KH�XVH�RI�VRIWZDUH�SURJUDPV�
WKDW�SHUIRUP�REMHFWLYH�DQG�DXWRPDWHG�DQDO\VHV�DUH�
DYDLODEOH� >��@��7KH� OLPLWDWLRQ�RQ� WKLV�PHWKRG� LV� WKDW�
GHVSLWH� WKH� IDFW� WKDW� UDWHV�RI�9)�ZRUVHQLQJ�DUH�QRW�
QHFHVVDULO\�FRQVWDQW�RYHU�WLPH��H�J��WUHDWPHQW�LQWHQ�
VLW\� DQG� DGKHUHQFH� FRXOG� FKDQJH��� UDWHV� RI� YLVXDO�
ILHOG� ORVV�DUH� W\SLFDOO\� H[SUHVVHG�DV� OLQHDU� UDWHV�RI�
FKDQJH�LQ�G%�\HDU�>��@��� 
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5HFHQWO\� PDQ\� VWXGLHV� IRFXV� RQ� JODXFRPD����������
SURJUHVVLRQ�E\�FDWHJRUL]LQJ�SURJUHVVLRQV� LQWR�UDSLG�
DQG�VORZ�SURJUHVVRU��+HLMO� HW� DO� FRQGXFWHG�D� VWXG\�
LQ� ����� WR� LQYHVWLJDWH� UDWHV� RI� YLVXDO� ILHOG������������
SURJUHVVLRQ�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�SURJUHVVLRQ�
UDWH� LQ� RSHQ-DQJOH� JODXFRPD�� 7KH\� IRXQG� WKDW����
SURJUHVVLRQ�UDWHV� UDSLG�HQRXJK� WR� LQIOXHQFH�TXDOLW\�
RI�OLIH�ZHUH�FRPPRQ�>��@��7KH�PHDQ�0'�VORSH�ZDV�
í����� G%�\HDU� �6'� �� ������ PHGLDQ�� í������� DQG�
VORSHV� UDQJHG� IURP�í����� WR� ������ G%�\HDU�ZLWK� D�
QHJDWLYHO\�VNHZHG�GLVWULEXWLRQ�>��@� 
 
.LUZDQ�HW�DO�H[SORUHG�YLVXDO�ILHOG��9)��SURJUHVVLRQ�LQ�

D� FRKRUW� RI� VHFRQGDU\� FDUH-WUHDWHG� JODXFRPD� DQG�
RFXODU� K\SHUWHQVLYH� �2+7�� SDWLHQWV�������������������
352*5(6625� VRIWZDUH� ZDV� XVHG� WR� VHDUFK� WKH�
3RUWVPRXWK� 9)� GDWDEDVH� IRU� SDWLHQWV� ZLWK� ILYH� RU�
PRUH� 6,7$� )DVW� 9)V�� 3DWLHQWV� ZHUH� GLYLGHG� LQWR�
JURXSV� E\� WKH� UDWH� RI� SURJUHVVLRQ�� 7KH� JURXS������
SURJUHVVLQJ�DW�PRUH�WKDQ���G%�\HDU�LH��WKH�0'�ZDV�
GHFUHDVLQJ� E\�PRUH� WKDQ� �� G%�\HDU�� ZDV� GHHPHG�
µIDVW�SURJUHVVRUV¶>��@� 

&KDQ�7�HW�DO��LQ������VWXGLHG����UDSLGO\�SURJUHVVLQJ�
H\HV�DQG�����QRQ-UDSLGO\�SURJUHVVLQJ��+H�JURXSHG�
WKH� UDSLGO\� SURJUHVVLQJ� H\HV� WKDW� GHPRQVWUDWHV���
SURJUHVVLRQ� RI� ��� G%� PHDQ� GHYLDWLRQ� >0'@�\HDU�
ZKLOH�WKH�QRQ-UDSLGO\�SURJUHVVLQJ�H\HV�WKDW�GHPRQ�
VWUDWHV��SURJUHVVLRQ�RI�����G%�0'�\HDU�>��@� 

.LP�+-�HW�DO�FRQGXFWHG�D�VWXG\�WR� LGHQWLI\�EDVHOLQH�
DQG� ORQJLWXGLQDO� ULVN� IDFWRUV� IRU� IDVW�YLVXDO� ILHOG�GH�
FD\�LQ�RSHQ�DQJOH�JODXFRPD�SDWLHQWV��,Q�WKLV�FRKRUW��
ROGHU� DJH�� SHDN� ,23�� SVHXGRH[IROLDWLYH� JODXFRPD��
DQG� EDVHOLQH�0'�ZHUH� DVVRFLDWHG� ZLWK� WKH� UDWH� RI�
JODXFRPDWRXV�9)�ZRUVHQLQJ��)DVW�SURJUHVVRUV�KDG�
D�KLJKHU�SHDN�,23�WKDQ�QRQ-IDVW�SURJUHVVRUV�>��@� 
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6,21 
 
5DQGRPL]HG�FOLQLFDO� WULDOV�DQG� ODUJH�FRKRUW�VWXGLHV��
KDYH� HYDOXDWHG� ULVN� IDFWRUV� IRU� JODXFRPD������������
SURJUHVVLRQ�� UHYHDOLQJ� D� UDQJH� RI� V\VWHPLF� DQG��
RFXODU�ULVN�IDFWRUV�IRU�JODXFRPD�SURJUHVVLRQ�>��-����
��-��@�� +HLMO� HW� DO� IRXQG� ROGHU� DJH�� KLJKHU� PHDQ�
,23��DQG�PRUH�LQWHQVLYH�WUHDWPHQW�ZHUH�DVVRFLDWHG�
ZLWK� IDVWHU� SURJUHVVLRQ�� ZKLOH� SVHXGRH[IROLDWLRQ�
JODXFRPD� DQG� ,23� IOXFWXDWLRQ� ZHUH� QRW�� DIWHU������
DGMXVWLQJ�IRU�WUHDWPHQW�LQWHQVLW\� 
 
$JUHHLQJ� ZLWK� WKLV�� &KDQ� 7:� HW� DO� IRXQG� UDSLG�����
SURJUHVVRUV�ZHUH�ROGHU��KDG�VLJQLILFDQWO\�ORZHU�&&7�
DQG� EDVHOLQH� ,23V�� DQG� ZHUH� PRUH� OLNHO\� WR� KDYH�
SVHXGRH[IROLDWLRQ�� GLVF� KDHPRUUKDJHV�� RFXODU���
PHGLFDWLRQ� FKDQJHV�� DQG� ,23-ORZHULQJ� VXUJHU\��
7KH\� DOVR� KDG� VLJQLILFDQWO\� KLJKHU� UDWHV� RI� FDUGLR�
YDVFXODU� GLVHDVH� DQG� K\SRWHQVLRQ�� ZLWK� VOLJKWO\�
PRUH� WKDQ� �-IROG� LQFUHDVH� LQ� ULVN� RI� UDSLG�������������
SURJUHVVLRQ� DPRQJ� WKRVH� ZLWK� FDUGLRYDVFXODU�����
GLVHDVH� GHVSLWH� VLJQLILFDQWO\� ORZHU� PHDQ� DQG����
EDVHOLQH�,23V�>��@�� 
 
 
&21&/86,21 
 
9LVXDO� ILHOG� SURJUHVVLRQ� LQ�PDQLIHVW� JODXFRPD�ZLWK�
YLVXDO� ILHOG� ORVV� LQ� RUGLQDU\� FOLQLFDO� FDUH� YDULHV�
DPRQJ� SDWLHQWV�� 3URJUHVVLRQ� UDWH� FDQ� EH� UDSLG�
HQRXJK�WR� LQIOXHQFH�WKH�TXDOLW\�RI� OLIH�� ,GHQWLILFDWLRQ�
RI�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�UDSLG�GHWHULRUDWLRQ�LQ�
JODXFRPD� SDWLHQWV� LV� LPSRUWDQW� EHFDXVH� LW� KHOSV�
JXLGH� WKH� DSSURSULDWH� XVH� RI� UHVRXUFHV� WR� LPSURYH�
RXWFRPH� LQ�SDWLHQWV�DW�KLJK� ULVN� IRU�YLVXDO�GLVDELOLW\�
>��@��'HWHFWLQJ� WKH� W\SH� RI� SURJUHVVLRQ� ZLOO� HQDEOH�
SDWLHQW� GLUHFWHG� FDUH� WR� PLQLPLVH� JODXFRPD���������
SURJUHVVLRQ� 
 



�� 
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�� (*6-(XURSHDQ�*ODXFRPD�6RFLHW\��7HUPLQROR�
J\� DQG� JXLGHOLQHV� IRU� JODXFRPD� ��WK� HGLWLRQ���
3XEOLFRPP�VUO��HGLWRU�������� 

�� 4XLJOH\�+$��7KH�QXPEHU�RI�SHRSOH�ZLWK�JODX�
FRPD�ZRUOGZLGH�LQ������DQG�������%U�-�2SK�
WKDOPRO�������0DU������������–��� 

�� &OLQLFDO�3UDFWLFH�*XLGHOLQHV� -�0DQDJHPHQW�RI�
*ODXFRPD� ��QG� (GLWLRQ��� 0DOD\VLDQ� +HDOWK�
7HFKQRORJ\�$VVHVVPHQW�6HFWLRQ�������� 

�� $KPDG�66��&RQWURYHUVLHV�LQ�WKH�YDVFXODU�WKH�
RU\� RI� JODXFRPDWRXV� RSWLF� QHUYH� GHJHQHUD�
WLRQ��7DLZDQ�-�2SKWKDOPRO���������������–��� 

�� :HLQUHE�51��$XQJ�7��0HGHLURV�)$��7KH�3DWK�
RSK\VLRORJ\�DQG�7UHDWPHQW�RI�*ODXFRPD��-$�
0$�������0D\����������������–���� 

�� %OXPEHUJ�'��6NDDW�$��/LHEPDQQ�-0��(PHUJ�
LQJ� ULVN� IDFWRUV� IRU� JODXFRPD� RQVHW� DQG� SUR�
JUHVVLRQ��3URJ�%UDLQ�5HV�������������–����� 

�� /HVNH� 0&�� +HLMO� $�� +\PDQ� /�� %HQJWVVRQ� %��
'RQJ�/��<DQJ�=��HW�DO��3UHGLFWRUV�RI�ORQJ-WHUP�
SURJUHVVLRQ� LQ� WKH� HDUO\� PDQLIHVW� JODXFRPD�
WULDO��2SKWKDOPRORJ\�������1RY�������������–
���� 

�� 7KH�$*,6�,QYHVWLJDWRUV��7KH�$GYDQFHG�*ODX�
FRPD�,QWHUYHQWLRQ�6WXG\��$*,6�������%DVHOLQH�
ULVN� IDFWRUV� IRU� VXVWDLQHG� ORVV� RI� YLVXDO� ILHOG�
DQG� YLVXDO� DFXLW\� LQ� SDWLHQWV� ZLWK� DGYDQFHG�
JODXFRPD�� $P� -� 2SKWKDOPRO�� ����� 2FW����
�������–����� 

�� &ROODERUDWLYH� 1RUPDO-7HQVLRQ� *ODXFRPD�
6WXG\�*URXS��7KH�HIIHFWLYHQHVV�RI� LQWUDRFXODU�
SUHVVXUH�UHGXFWLRQ�LQ�WKH�WUHDWPHQW�RI�QRUPDO-
WHQVLRQ� JODXFRPD�� &ROODERUDWLYH� 1RUPDO-
7HQVLRQ�*ODXFRPD�6WXG\�*URXS�� $P� -�2SK�
WKDOPRO�������2FW�����������–����� 

��� %HQJWVVRQ� %�� /HVNH� 0&�� +\PDQ� /�� +HLMO� $��
(DUO\�0DQLIHVW�*ODXFRPD�7ULDO�*URXS��)OXFWX�
DWLRQ� RI� LQWUDRFXODU� SUHVVXUH� DQG� JODXFRPD�
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