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HQRXV� WKURPERHPEROLVP� �97(�� LV� D� JOREDO� KHDOWK�9FRQFHUQ�ZLWK�VXEVWDQWLDO�PRUELGLW\�DQG�PRUWDOLW\��,W�
LV�RIWHQ�DV\PSWRPDWLF�DQG�XQGHUGLDJQRVHG��OHDGLQJ�

����WR�ORQJ�WHUP�FRPSOLFDWLRQV�DQG�UHGXFHG�VXUYLYDO� 97(�UHIHUV�
WR� DOO� IRUPV� RI� WKURPERVLV� LQ� WKH� YHQRXV� FLUFXODWLRQ� DQG�
PDQLIHVWV� FOLQLFDOO\� DV� GHHS� YHLQ� WKURPERVLV� �'97�� DQG�
SXOPRQDU\�HPEROLVP��3(�� RWK�FRQGLWLRQV�DUH�UHODWHG�DVSHFWV��%
RI�WKH�VDPH�G\QDPLF�GLVHDVH�SURFHVV��97(��DQG�KDYH�WKH�VDPH�
ULVN� IDFWRUV� DQG� WUHDWPHQW� EXW� DOVR� UHTXLUH� D� FRRUGLQDWHG�

�DSSURDFK�WR�PDNH�WKH�WLPHO\�GLDJQRVLV��

'HHS� YHLQ� WKURPERVLV� �'97�� LV� D� FRPPRQ� SUREOHP� LQ�
DPEXODWRU\� DQG� KRVSLWDOL]HG� SDWLHQWV�� 8QWUHDWHG� '97�PD\�
OHDG�WR�SRWHQWLDOO\�DFXWH�IDWDO�FRPSOLFDWLRQ�VXFK�DV�SXOPRQDU\�
HPEROLVP� �3(�� DQG� ORQJ�WHUP� FRPSOLFDWLRQV� RI� SRVW�

���WKURPERWLF� V\QGURPH� DQG� SXOPRQDU\� K\SHUWHQVLRQ� �
3UHYHQWLRQ�LV�WKH�PRVW�HIIHFWLYH�VWUDWHJ\�WR�UHGXFH�WKH�EXUGHQ�
RI�WKLV�GLVHDVH�DQG�WKHUH�LV�HYLGHQFHV�WKDW�DSSURSULDWH�XVH�RI�
DQWLFRDJXODQWV� DQG� PHFKDQLFDO� SURSK\OD[LV� FDQ� UHGXFH� WKH�

�����LQFLGHQFH�RI�'97�DPRQJ�KRVSLWDOL]HG�SDWLHQWV� �+RZHYHU�
XQMXVWLILHG�DQWLFRDJXODWLRQ�PD\�EH�DVVRFLDWHG�ZLWK�WKH�ULVN�IRU�
EOHHGLQJ� LQ� PLVGLDJQRVHG� SDWLHQWV�� &RUUHFW� GLDJQRVLV� DQG�
SURPSW� WUHDWPHQW� DUH� WKHUHIRUH� HVVHQWLDO� LQ� WKH� RYHUDOO�

���PDQDJHPHQW�RI�'97� �7KLV�DUWLFOH�SURYLGHV�DQ�RYHUYLHZ�RI�

'HHS�YHLQ�WKURPERVLV�LV�WKH�IRUPDWLRQ�RI�WKURPEXV�LQ�WKH�GHHS�
YHLQV�� $OWKRXJK� GHHS� YHLQ� WKURPERVLV� GHYHORSV� PRVW�
FRPPRQO\�LQ�WKH�ORZHU�OLPEV��WKH�GHHS�YHLQV�RI�WKH�DUPV��WKH�

�VSODQFKQLF�YHLQV��DQG�WKH�FHUHEUDO�YHLQV�FDQ�EH�DIIHFWHG�

WKH�SDWKRORJ\��GLDJQRVLV��WUHDWPHQW�DQG�SURSK\OD[LV�RI�'97��
(3,'(0,2/2*<

7KH�WUXH�LQFLGHQFH�RI�97(�LV�GLIILFXOW�WR�HVWLPDWH�EHFDXVH�RI�
WKH�RIWHQ�VLOHQW�QDWXUH�RI�WKH�FRQGLWLRQ��7KH�JOREDO�(1'256(�
VWXG\�� D� PXOWLQDWLRQDO� FURVV�VHFWLRQDO� VXUYH\� RI� �������
SDWLHQWV�LQ�DFXWH�KRVSLWDO�EHGV�DFURVV����FRXQWULHV��VKRZHG�WKDW��
������RI�KRVSLWDOL]HG�SDWLHQWV>�VXUJLFDO�����������DQG�PHGLFDO�
��������@�ZHUH�DW�ULVN�IRU�GHYHORSLQJ�97(�DFFRUGLQJ�WR�$&&3�

�JXLGHOLQHV� ��$�V\VWHPDWLF�UHYLHZ�RI�ZKROH�SRSXODWLRQ�VWXGLHV�
LQGLFDWHV� D� ZHLJKWHG� PHDQ� LQFLGHQFH� RI� ILUVW� GHHS� YHLQ�
WKURPERVLV� �'97��RI�DSSUR[LPDWHO\�����SHU�������SHUVRQ� �

��\HDUV��ZLWK�D�VLPLODU�LQFLGHQFH�LQ�PHQ�DQG�ZRPHQ� �'97�LV�
UDUH�LQ�FKLOGUHQ�EHORZ�WKH�DJH�RI����\HDUV�EXW�LWV�IUHTXHQF\�
LQFUHDVHV�ZLWK�DJH�ZLWK�DQ�LQFLGHQFH�RI�����SHU��������SHRSOH�
DJHG�������\HDUV��ULVLQJ�WR����SHU��������LQ�WKH�������\HDU�DJH�

�JURXS�

3DWKRJHQHVLV�DQG�FODVVLILFDWLRQ�RI�'97

7KH�DSSUR[LPDWH�ULVN�IRU�'97�LQ�SDWLHQWV�XQGHUJRLQJ��JHQHUDO�
VXUJHU\� �SURFHGXUHV�ZLWKRXW�SURSK\OD[LV�UDQJH�IURP�����WR�

�� ������DQG�IDWDO�3(��IURP������WR������ 7KH�ULVN�IRU�'97�DQG�
3(� LQ� SDWLHQWV� XQGHUJRLQJ� J\QDHFRORJLFDO� VXUJHULHV� � DUH�

��FRPSDUDEOH�WR�WKRVH�VHHQ�DIWHU�JHQHUDO�VXUJLFDO�SURFHGXUHV�
3DWLHQWV�XQGHUJRLQJ�KLS�DQG�NQHH�UHSODFHPHQW�VXUJHULHV��KLS�
IUDFWXUH�VXUJHULHV�DQG�WKRVH�ZLWK�PDMRU�WUDXPD�ZLWKRXW�'97�
SURSK\OD[LV� KDYH�'97� ULVN� RI� ��������ZKLOH� VSLQDO� FRUG�

���LQMXUHG�SDWLHQWV�KDYH�DSSUR[LPDWHG�'97�ULVN�RI���������

5XGROSK�9LUFKRZ�LQ������GHVFULEHG�WKUHH�PDLQ�PHFKDQLVPV� �
UHVSRQVLEOH�IRU�WKH�IRUPDWLRQ�RI�WKURPEXV�LQ�WKH�GHHS�YHLQV���
����YHQRXV� VWDVLV� �� ����K\SHUFRDJXODELOLW\�DQG� ���� �YDVFXODU�

&RUUHVSRQGLQJ�$XWKRU��

&OLQLFDO�2YHUYLHZ�RI�'HHS�9HLQ�7KURPERVLV

.(<�:25'6��'HHS�YHLQ�WKURPERVLV��7KURPERSURSK\OD[LV��:HOOV�VFRUH��3XOPRQDU\�HPEROLVP��$QWLFRDJXODQW�

�'HSDUWPHQW�RI�6XUJHU\��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\�)HGHUDO�7HDFKLQJ�+RVSLWDO��*RPEH�
�'HSDUWPHQW�RI�$QDHVWKHVLD��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\�)HGHUDO�7HDFKLQJ�+RVSLWDO��*RPEH�

'U�(VLQ�,VVD�$EGXOUD]DT
'HSDUWPHQW�RI�6XUJHU\��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\�)HGHUDO�7HDFKLQJ�+RVSLWDO�*RPEH

�����������

� � � � � � � �(VLQ�,$� �$ODEL�6� �%XNDU�</� �.HIDV�6DPX� ��.XUD�00� ��$GDPX�6� �,EUDKLP�*)� �<XVXI�7V

$%675$&7�
'HHS� YHLQ� WKURPERVLV� �'97�� LV� D� FRPPRQ� EXW� SUHYHQWDEOH� FRQGLWLRQ� LQ� KRVSLWDOL]HG� SDWLHQWV� ZLWK� SRWHQWLDO� DFXWH� IDWDO�
FRPSOLFDWLRQV�DQG�GLVDEOLQJ�FKURQLF�PRUELGLW\��7KH�ULVN�IDFWRUV�DUH�OLQNHG�ZLWK�WKH�LGHQWLILHG�XQGHUO\LQJ�SDWKRJHQLF�PHFKDQLVP�
DV�GHVFULEHG�E\�9LUFKRZ
V�WULDG�RI�VWDVLV��K\SHUFRDJXODELOLW\�DQG�YDVFXODU�LQMXU\��3URPSW�DQG�DFFXUDWH�GLDJQRVLV�DQG�WUHDWPHQW�LV�
FUXFLDO�WR�SUHYHQW�WKH�SRWHQWLDO�FRPSOLFDWLRQV��7KH�YDOLGDWHG�GLDJQRVWLF�DOJRULWKP�LQYROYHV�FOLQLFDO�VXVSLFLRQ��YDOLGDWHG�FOLQLFDO�
SUHGLFWLRQ�UXOH��'�GLPHU�DQG�'RSSOHU�XOWUDVRQRJUDSK\�ZKLFK�LV�WKH�JROG�VWDQGDUG�IRU�GLDJQRVLV��7KH�PDLQVWD\�RI�WUHDWPHQW�RI�
'97�LV�DQWLFRDJXODWLRQ�XQOHVV�ZKHQ�WKHUH�LV�LQFUHDVHG�ULVN�RI�EOHHGLQJ��7KH�VWDQGDUG�DQWLFRDJXODQWV�LQ�XVH�LQFOXGH�ORZ�PROHFXODU�
ZHLJKW�KHSDULQ��XQIUDFWLRQDWHG�KHSDULQ��ZDUIDULQ�DQG�WKH�QHZO\�LQWURGXFHG�GLUHFW�RUDO�DQWLFRDJXODQWV��'2$V���'97�SURSK\OD[LV�
LV�LPSRUWDQW�WR�SUHYHQW�'97�DQG�PHWKRGV�RI�SURSK\OD[LV�LQFOXGH�PHFKDQLFDO�PHWKRGV�DQG�DQWLFRDJXODQWV�HLWKHU�DORQH�RU�LQ�
FRPELQDWLRQ�GHSHQGLQJ�RQ�WKH�ULVN�IDFWRU�V��LQ�D�SDUWLFXODU�SDWLHQW�
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� $OWKRXJK� WKH� QRUPDO� HQGRWKHOLXP� LV� QRQWKURPERJHQLF��
GDPDJH�RU�LQMXU\�WR�WKH�HQGRWKHOLXP�FDQ�WULJJHU�WKH�DFWLYDWLRQ�
RI�SODWHOHWV�DQG�FRDJXODWLRQ��(QGRWKHOLD�LQMXU\�PD\�UHVXOW�IURP�
WUDXPD�� VXUJHU\� DQG� LQYDVLYH� SURFHGXUHV�� 7KH� DHWLRORJ\� RI�
YHQRXV� WKURPERVLV� LV� IUHTXHQWO\� PXOWLIDFWRULDO�� ZLWK�
FRPSRQHQWV� RI� WKH� 9LUFKRZ� WULDG� DVVXPLQJ� YDULDEOH�
LPSRUWDQFH�LQ�LQGLYLGXDO�SDWLHQWV�EXW�ZKHQ�FRPELQHG��WKHVH�

���������PHFKDQLVPV�FDQ�JUHDWO\�HQKDQFH�WKH�ULVN�IRU�'97�

7KHUH�DUH�VHYHUDO�ZHOO�UHFRJQL]HG�ULVN�IDFWRUV�IRU�'97�DQG�DQ�
XQGHUVWDQGLQJ� RI� WKHVH� ULVN� IDFWRUV� LV� QHFHVVDU\� LQ� RUGHU� WR�
PD[LPL]H�WKH�SUHYHQWLRQ�RI�WKH�GLVHDVH�LQ�KLJK�ULVN�LQGLYLGXDOV�
DQG�SDWLHQWV��7KHUH�KDV�EHHQ�DQ�LQFUHDVLQJ�UHFRJQLWLRQ�WKDW�DOO�
'97� ULVN� IDFWRUV� UHIOHFW� RQH� RI� WKH� WKUHH� XQGHUO\LQJ�
SDWKRSK\VLRORJLF� SURFHVVHV� RI�� ���� YHQRXV� VWDVLV�� ����
K\SHUFRDJXODELOLW\������YDVFXODU�LQMXU\�DQG�WKDW�97(�GRHV�QRW�
XVXDOO\�GHYHORS�LQ�WKHLU�DEVHQFH��7KH�ULVN�RI�GHYHORSLQJ�'97�
LQFUHDVHV� LQ� � SURSRUWLRQ� WR� WKH� QXPEHU� RI� SUHGLVSRVLQJ�

�����IDFWRUV� ��7KH�SUHGLFWLYH�YDOXHV�RI�WKHVH�IDFWRUV�DUH�QRW�HTXDO�
DQG�LQGLFDWLRQV�IRU�SURSK\OD[LV�VKRXOG�EH�EDVHG�RQ�ERWK�WKH�
VWUHQJWK�RI�LQGLYLGXDO�ULVN�IDFWRUV�DQG�WKH�FXPXODWLYH�ZHLJKW�RI�

��� � �DOO�ULVN�IDFWRUV� 7DEOH���RXWOLQHV�VRPH�RI�WKH� �FOLQLFDO�ULVN�
IDFWRUV�IRU�GHYHORSPHQW�RI�'97��

� $� K\SHUFRDJXODEOH� VWDWH� FDQ� RFFXU� GXH� WR� D� ELRFKHPLFDO�
LPEDODQFH� EHWZHHQ� FLUFXODWLQJ� IDFWRUV� RU� FKDQJHV� LQ� EORRG�
FRDJXODWLRQ� SDWKZD\�� VKLIWLQJ� EDODQFH� WRZDUG� FRDJXODWLRQ��
%RWK� DFTXLUHG� DQG� KHUHGLWDU\� GLVHDVHV� SUHGLVSRVH� WR�
K\SHUFRDJXODELOLW\��$FTXLUHG�ULVN�IDFWRUV�LQFOXGH�PDOLJQDQF\��
FKHPRWKHUDS\��RUDO�FRQWUDFHSWLYH�DQG�KRUPRQH�UHSODFHPHQW�
WKHUDS\�� SUHJQDQF\� DQG� SRVWSDUWXP� SHULRG�� ,QKHULWHG�
WKURPERSKLOLD�OLNH�SURWHLQ�&�GHILFLHQF\��SURWHLQ�6�GHILFLHQF\�
DQG�DQWLWKURPELQ�,,,�GHILFLHQF\�DOVR�OHDG�WR�LQFUHDVHG�EORRG�
YLVFRVLW\�

6XUJHU\
��7KH�ULVN�RI�WKURPERVLV�LQ�VXUJLFDO�SDWLHQWV�GHSHQG�RQ�WKH�W\SH�
RI�VXUJHU\��WKH�VLWH�DQG�H[WHQW�RI�VXUJLFDO�WUDXPD��GXUDWLRQ�DQG�
QDWXUH�RI�WKH�RSHUDWLYH�SURFHGXUH���WKH�OHQJWK�RI�WLPH�WKDW�WKH�
SDWLHQW� UHPDLQV� LPPRELOL]HG� SUHRSHUDWLYHO\� DQG�
SRVWRSHUDWLYHO\� DQG� DGGLWLRQDO� ULVN� IDFWRUV� LQKHUHQW� LQ� WKH�
SDWLHQW��3URFHGXUHV�DVVRFLDWHG�ZLWK�KLJK�ULVN�RI�'97�LQFOXGH�
PDMRU� ORZHU� OLPE� DQG� SHOYLF� RUWKRSDHGLF� VXUJHULHV�� PDMRU�
JHQHUDO�DQG�YDVFXODU�VXUJHULHV��QHXURVXUJHULHV��VXUJHULHV�IRU�

'97�LQ�WKH�ORZHU�H[WUHPLW\�FDQ�EH�FODVVLILHG�DV��D��SUR[LPDO�
�WKH�SRSOLWHDO�YHLQ�RU�WKLJK�YHLQV�DUH�LQYROYHG��RU��E��GLVWDO��WKH�
FDOI� YHLQV� DUH� LQYROYHG��� $SSUR[LPDWHO\� ���� WR� ���� RI�
SUR[LPDO�'97V�FDXVH�SXOPRQDU\�HPEROL�ZKLOH�D�GLVWDO�'97�
ZLOO�SURSDJDWH�XSZDUG�WR�D�SUR[LPDO�ORFDWLRQ�LQ�����WR�����RI�
FDVHV�� �7KH�SUR[LPDO�'97V�DUH�PRUH�OLNHO\�WR�EH�DVVRFLDWHG�
ZLWK�SXOPRQDU\�HPEROLVP��D�KLJKHU�GHDWK�UDWH��DQG�D�KLJKHU�

�UDWH�RI�SRVW�WKURPERWLF�V\QGURPH�WKDQ�WKH�GLVWDO�'97V�

9HQRXV�VWDVLV�FDQ�RFFXU�DV�D�UHVXOW�RI�DQ\WKLQJ�WKDW�VORZV�RU�
REVWUXFWV� WKH� IORZ� RI� YHQRXV� EORRG�� 7KLV� FRQWULEXWHV� WR�
WKURPERJHQHVLV�E\�DOORZLQJ�DFWLYDWHG�FRDJXODWLRQ�IDFWRUV�WR�
DFFXPXODWH��'LVRUGHU�RI�VWDVLV�RFFXUV�LQ�SURORQJ�LPPRELOLW\�
DQG�EHG�UHVW��OLPE�FDVW�DSSOLFDWLRQ��VSLQDO�FRUG�LQMXU\���DIWHU�
PDMRU�VXUJHULHV�DQG�LQ�SDWLHQWV�ZLWK��GHELOLWDWLQJ�GLVHDVHV�OLNH�
P\RFDUGLDO� LQIDUFWLRQ�� FHUHEURYDVFXODU� DFFLGHQW� DQG� �
FRQJHVWLYH�FDUGLDF�IDLOXUH�

5,6.�)$&7256

����������LQMXU\� � � �7KHVH� �WKUHH�IDFWRUV�DUH�LQWHUUHODWHG�DQG� �IDYRU�
FORW� IRUPDWLRQ� E\� GLVUXSWLQJ� WKH� EDODQFH� RI� WKH� RSSRVLQJ�
FRDJXODWLYH�DQG�ILEULQRO\WLF�V\VWHPV�

�$JH�LV�D�YHU\�LPSRUWDQW�ULVN�IDFWRU�IRU�YHQRXV�WKURPERVLV��EXW�
WKH�XQGHUO\LQJ�PHFKDQLVP�LV�QRW�FOHDUO\�XQGHUVWRRG��3DWLHQWV�
���� \HDUV� RI� DJH� DUH� DW� VLJQLILFDQWO\� KLJKHU� � ULVN� RI� '97� �
FRPSDUHG�ZLWK�\RXQJHU�SDWLHQWV��DQG�WKH�ULVN�DSSUR[LPDWHO\�

��GRXEOHV�ZLWK�HDFK�VXEVHTXHQW�GHFDGH� �9HQRXV�GLODWLRQ�RFFXUV�
LQ�WKH�HOGHUO\�SDUWLFXODUO\�ZKHQ�WKH\�DUH�FRQILQHG�WR�EHG��DQG�
WKLV�FRPELQHG�ZLWK�WKHLU�JUHDWO\�UHGXFHG�PRELOLW\��PD\�UHVXOW�

�� ��LQ�YHQRXV�VWDVLV� �7KH�LQFLGHQFH�RI�'97�LV�ORZ�LQ�FKLOGUHQ �
DQG� \RXQJ� SDWLHQWV� ZLWK� YHQRXV� WKURPERVLV� XVXDOO\� KDYH�
VWURQJ� SUHGLVSRVLQJ� IDFWRUV�� VXFK� DV� PXOWLSOH� WUDXPD�� OHJ�

�����IUDFWXUHV��RU�LQGZHOOLQJ�FHQWUDO�YHQRXV�OLQHV�

7UDXPD

�&DQFHU� LV� D�PDMRU� ULVN� IDFWRU� IRU� GHHS� YHLQ� WKURPERVLV��$�
��SRSXODWLRQ�EDVHG��FDVH�FRQWURO�VWXG\�E\�+HLW�HW�DO ��VKRZHG�D�

IRXUIROG�LQFUHDVH��RGGV�UDWLR�>25@�����������&,������������LQ�
WKH�ULVN�RI�WKURPERVLV�IRU�SDWLHQWV�ZLWK�PDOLJQDQW�QHRSODVP�
FRPSDUHG�ZLWK�SDWLHQWV�ZLWK�QR�PDOLJQDQW�QHRSODVP��7KLV�ULVN�
LV�PXOWLSOLHG�IXUWKHU�LQ�DGYDQFHG�FDQFHU��ZKHQ�FKHPRWKHUDS\�

�����������LV�JLYHQ�DQG�FDQFHU�VXUJHU\�

3UHYLRXV�KLVWRU\�RI�'97

J\QDHFRORJLFDO�PDOLJQDQF\� DQG�PDMRU� XURORJLFDO� VXUJHULHV��
$GYDQFHG� DJH�� SUHVHQFH� RI� RWKHU� PHGLFDO� FRPRUELGLWLHV��
REHVLW\��SUHYLRXV�KLVWRU\�RI�'97�RU�FDQFHU�LQFUHDVH�WKH�ULVN�RI�

��������SRVWRSHUDWLYH�'97�

� � $� SUHYLRXV� HSLVRGH� RI� 97(� LV� D� VWURQJ� ULVN� IDFWRU� IRU�
UHFXUUHQFH�SDUWLFXODUO\�ZKHQ�H[SRVHG�WR�KLJK�ULVN�FRQGLWLRQV�
�HJ��PDMRU�VXUJHU\��SURORQJHG�LPPRELOLW\��RU�VHULRXV�LOOQHVV���
$Q�HSLGHPLRORJLF�VWXG\�RI������PHGLFDO�RXWSDWLHQWV�LQ�)UDQFH�

���WKH�6LULXV�VWXG\�� �RQ�WKH�PRVW�LPSRUWDQW�ULVN�IDFWRU�IRU�D�QHZ�
97(�DQG�D�UHSRUW�RQ�ULVN�IDFWRUV�LQ�VXUJLFDO�SDWLHQWV�E\�)ORUGDO�

��HW� DO � ERWK� GHPRQVWUDWHG� WKDW� SUHYLRXV� 97(� ZDV� DOVR� DQ�
LQGHSHQGHQW� ULVN� IDFWRU� IRU� 97(� LQ� WKLV� SRSXODWLRQ�� 7KH�
LQFUHDVHG�ULVN�RI�WKURPERVLV�LQ�SDWLHQWV�ZLWK�SUHYLRXV�HSLVRGH�
RI�YHQRXV�WKURPERVLV�PD\�EH�FDXVHG�E\�YHQRXV�VWDVLV��ZKLFK�
RFFXUV� DV� D� FRQVHTXHQFH� RI� YDOYH� GDPDJH�� RU� E\� YHQRXV�
REVWUXFWLRQ�RU�DOWHUDWLRQV�LQ�WKH�EORRG��HLWKHU�UHFRJQL]HG�IRU�
H[DPSOH�GHILFLHQF\�RI�DQWLWKURPELQ�,,,��SURWHLQ�&��SURWHLQ�6��
SODVPLQRJHQ�RU�SRVVLEO\�KHSDULQ�FRIDFWRU�,,�RU�XQUHFRJQL]HG���

��ZKLFK�SUHGLVSRVHG�WKH�SDWLHQW�WR�WKH�LQLWLDO�HSLVRGH�

$FXWH�PHGLFDO�LOOQHVV
�$OWKRXJK�'97�LV�PRVW�FRPPRQO\�DVVRFLDWHG�ZLWK�VXUJHU\�RU�
WUDXPD��E\�IDU�WKH�JUHDWHVW�SURSRUWLRQ�������RI�V\PSWRPDWLF�
FDVHV�RI�97(�HYHQWV�DQG�IDWDO�3(�RFFXU�LQ�SDWLHQWV�KRVSLWDOL]HG�
IRU�DFXWH�PHGLFDO�LOOQHVVHV�VXFK�DV�P\RFDUGLDO�LQIDUFWLRQ��0,���
PDOLJQDQF\�� LVFKDHPLF� VWURNH�� SQHXPRQLD�� DQG� FRQJHVWLYH�

������KHDUW�IDLOXUH�

)ROORZLQJ�WUDXPD�SDWLHQWV�DUH�DW�LQFUHDVHG�ULVN�RI�GHYHORSLQJ�
'97��7KH� LQFLGHQFH� RI�'97� DIWHU� WUDXPD� LV� LQIOXHQFHG� E\�
IDFWRUV��LQFOXGLQJ�SDWLHQW�GHPRJUDSKLFV��WKH�QDWXUH��VLWH�DQG�
VHYHULW\�RI� LQMXU\��DQG� WKH�PHWKRG�RI�GHWHFWLRQ��7KH� ULVN�RI�
YHQRJUDSK\�FRQILUPHG��'97�LQ�PDMRU�WUDXPD�SDWLHQWV�ZLWKRXW�

�� ��SURSK\OD[LV� �DFFRUGLQJ�WR�*HHUWV�HW�DO �ZDV����� �,GHQWLILHG�
ULVN�IDFWRUV�IRU�'97�LQ�WUDXPD��SDWLHQWV� �DUH�VSLQH�DQG�VSLQDO�
FRUG�LQMXU\�� �KLJKHU�LQMXU\�VHYHULW\�VFRUH��DJH�DERYH����\HDUV��
ORZHU�H[WUHPLW\�IUDFWXUHV��SHOYLF�IUDFWXUHV��KHDG�LQMXU\��VHYHUH�
FKHVW� LQMXULHV� DQG� UHTXLUHPHQW� IRU� PHFKDQLFDO� YHQWLODWRU\�

�����VXSSRUW�

0DOLJQDQF\

$JH

�
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+RVSLWDOL]HG�3DWLHQWV
+RVSLWDOL]HG�SDWLHQWV�DUH�DW�ULVN�RI�'97�IURP�LPPRELOL]DWLRQ��
FDQFHU��VXUJHU\��LQIHFWLRQV�DQG�RWKHU�SDWKRORJLFDO�FRQGLWLRQV��
$EVROXWH� ULVN� IDFWRUV� IRU� '97� DFFRUGLQJ� WR� D� VXUYHLOODQFH�
VWXG\� IRU� JHQHUDO� PHGLFDO� SDWLHQWV� ZDV� ��������� JHQHUDO�
VXUJHU\����������PDMRU�J\QDHFRORJLFDO�SDWLHQWV���������
DQG� RUWKRSDHGLF� SDWLHQWV� XQGHUJRLQJ� PDMRU� NQHH� DQG� KLS�

��VXUJHULHV� �������� � 0DQ\� RI� WKHVH� HYHQWV� PD\� QRW� � EH�
FOLQLFDOO\� DSSDUHQW�� ,W� LV� WKHUHIRUH� LPSRUWDQW� WR� DGPLQLVWHU�
'97� SURSK\OD[LV� DFFRUGLQJ� WR� HVWDEOLVKHG� JXLGHOLQHV� LQ�
KRVSLWDOL]HG�SDWLHQWV�WR�SUHYHQW�FRPSOLFDWLRQV�RI�'97�

�,PPRELOL]DWLRQ�LQFUHDVHV�WKH�ULVN�RI�'97�GXH�WR�YHQRXV�VWDVLV�
DQG�UHVXOWDQW�SRROLQJ�RI�EORRG�LQ�WKH�LQWUDPXVFXODU�VLQXVHV�RI�
WKH� FDOI�� � 5HOHYDQW� VHWWLQJV� RI� LPPRELOLW\� LQFOXGH� EHGUHVW��
SODVWHU� FDVWV� RQ� WKH� OHJV� DQG� SDUHVLV� RI� WKH� OHJV� GXH� WR�
QHXURORJLFDO� FRQGLWLRQV�� SUHRSHUDWLYH� DQG� SRVWRSHUDWLYH�
LPPRELOLW\��:KHUHDV�SURORQJHG�EHG�UHVW�RU�LPPRELOLW\�DORQH�
GRHV�QRW�SURYLGH�DGHTXDWH�UHDVRQ�IRU�SUHVFULELQJ�SURSK\ODFWLF�
DQWLFRDJXODQW�WKHUDS\��SURORQJHG�LPPRELOLW\�FRPELQHG�ZLWK�

��������RWKHU�PDMRU�ULVN�IDFWRUV�LQFUHDVHV�WKH�OLNHOLKRRG�RI�97(�

2UDO�&RQWUDFHSWLYHV

�,Q�DGGLWLRQ�WR�DFTXLUHG�ULVN�IDFWRUV��VHYHUDO�GLVWLQFW�LQKHULWHG�
DEQRUPDOLWLHV�LQ�WKH�FRDJXODWLRQ�V\VWHP�KDYH�EHHQ�IRXQG�WR�EH�

��DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�IRU�'97� �7KHVH�FRQGLWLRQV�DUH�
RIWHQ� UHIHUUHG� WR� DV� ³WKURPERSKLOLDV´�� ³� WKURPERSKLOLF�
GLVRUGHUV´�RU�³K\SHUFRDJXODEOH�V\QGURPHV´���7KHUH�LV�D�PRUH�
WKDQ� ��IROG� LQFUHDVH� LQ� 97(� LQFLGHQFH� DPRQJ� WKRVH� ZLWK�

��IDPLO\�KLVWRU\� 7KH�WZR�PRVW�FRPPRQ�JHQHWLF�ULVN�IDFWRUV�IRU�
97(�DUH�IDFWRU�9�/HLGHQ�DQG�WKH�SURWKURPELQ�JHQH�PXWDWLRQ��
2WKHUV�DUH�SURWHLQ�&�DQG�SURWHLQ�6�GHILFLHQF\��DQWLWKURPELQ�
GHILFLHQF\�DQG��+\SHUKRPRF\VWHLQHPLD��$OWKRXJK�WKH�JHQHWLF�
ULVN� IDFWRUV� LQFUHDVH� WKH� OLNHOLKRRG� RI� DQ� LQLWLDO�97(�� WKHLU�
SUHGLFWLYH�YDOXH� LV�SRRU��5LVN�IRU�GHHS�YHLQ� WKURPERVLV�FDQ�
LQFUHDVH� ZKHQ� SDWLHQWV� ZLWK� WKURPERSKLOLD� DUH� H[SRVHG� WR�

+HUHGLWDU\�5LVN�)DFWRUV

,PPRELOL]DWLRQ

�0RVW� RUDO� FRQWUDFHSWLYHV� FRPELQH� HVWURJHQ� DQG� SURJHVWLQ��
7KHUH�LV�HYLGHQFH�WKDW�WKH�ULVN�RI�97(�LV�KLJKHU�DPRQJ�XVHUV�RI�

��������RUDO� HVWURJHQ�FRQWDLQLQJ� FRQWUDFHSWLYHV� WKDQ� QRQXVHUV� �
KRZHYHU�WKH�DEVROXWH�ULVN�LV�ORZ�ZLWK�DEVROXWH�ULVN�RI�97(�RI�
OHVV� WKDQ� ��������� SDWLHQWV�\� DQG� � LQFUHDVHG� WR� RQO\� �� WR�
���������SDWLHQWV�\�GXULQJ�WKH�WLPH�RUDO�FRQWUDFHSWLYHV�ZHUH�

��XVHG� � 7KH� ULVN� RI� '97� ZLWK� RUDO� FRQWUDFHSWLYH� XVH� � LV�
VRPHZKDW�VPDOO�LQ�\RXQJ�ILW��SDWLHQWV�EXW�PD\�EH�VLJQLILFDQW�LQ�

��SDWLHQWV�ZLWK�DGGLWLRQDO�ULVN�IDFWRUV�

2EHVLW\
2EHVLW\� LV� GHILQHG� DV� D� ERG\�PDVV� LQGH[� �%0,�� DERYH� ���

�NJ�0 ��7KH�DVVRFLDWLRQ�EHWZHHQ�REHVLW\�DQG�'97�LV�VWLOO�XQGHU�
LQYHVWLJDWLRQ��$�QXPEHU�RI�VWXGLHV�KDYH�UHSRUWHG�DVVRFLDWLRQ�
EHWZHHQ�REHVLW\�DQG�SRVW�RSHUDWLYH�'97��2EHVLW\�KDV�EHHQ�
VKRZQ�WR�GRXEOH�WKH��ULVN�RI��YHQRXV�WKURPERVLV��LQ�ERWK�PHQ�

�����������DQG�ZRPHQ� � �2EHVLW\�LV� �UHSRUWHG�WR�EH�DVVRFLDWHG�ZLWK�
LPSDLUHG�ILEULQRO\WLF�DFWLYLW\�DQG� �LQ�DGGLWLRQ� �SRVWRSHUDWLYH�
PRELOL]DWLRQ�LV� �PRUH�OLNHO\�WR�EH�GHOD\HG� � �LQ�REHVH�SDWLHQW�

��WKDQ� WKHLU� QRQ�� REHVH� FRXQWHUSDUWV� � +RZHYHU� RWKHU�
��������VWXGLHV �KDYH�UHSRUWHG�WKDW�REHVLW\�LV�QRW�DQ�LQGHSHQGHQW�

ULVN�IDFWRU�IRU�'97�

x 2HVWURJHQ�WKHUDS\��FRQWUDFHSWLRQ�RU�KRUPRQH�UHS�
UHSODFHPHQW�

+\SHUFRDJXODELOLW\
������x ,QFUHDVLQJ�DJH

'LDJQRVLV

x 9DULFRVH�YHLQV

$FFXUDWH�GLDJQRVLV�RI�'97�DQG�SURPSW�WUHDWPHQW�LV�FUXFLDO�WR�
SUHYHQW� SRWHQWLDOO\� IDWDO� SXOPRQDU\� HPEROLVP� DQG�
XQQHFHVVDU\�DQWLFRDJXODWLRQ�LQ�WKH�DEVHQFH�RI�'97�VKRXOG�EH�
DYRLGHG�GXH�WR�ULVN�RI�EOHHGLQJ��3DLQ��FDOI�VZHOOLQJ��WHQGHUQHVV�
DQG�GLVFRORUDWLRQV�GXH�WR�YHQRXV�VWDVLV�DUH�WKH�PRVW�FRPPRQ�
FOLQLFDO� VLJQV� DQG� V\PSWRPV� RI� DFXWH� '97� EXW� WKHVH� DUH�
QRQVSHFLILF� DQG� XQUHOLDEOH� WR� PDNH� GHILQLWLYH� GLDJQRVLV� RI�

����'97� �2WKHU�FOLQLFDO�FRQGLWLRQV�OLNH�LQIHFWLRQ��KHDPDWRPD�
DQG�DFXWH�MRLQW�PXVFOH�LQMXULHV�PD\�SUHVHQW�LQ�WKH�VDPH�ZD\��
$GGLWLRQDOO\� VWXGLHV� KDYH� VKRZQ� WKDW� RQO\� �������� RI�
SDWLHQWV� ZLWK� FOLQLFDOO\� VXVSHFWHG� '97� KDYH� FRQILUPHG�
GLDJQRVLV� RI�'97�XQGHUVFRULQJ� WKH� LPSRUWDQFH� RI� DFFXUDWH�

�����GLDJQRVWLF� VWUDWHJLHV� � �%HFDXVH� � WKH� FOLQLFDO�GLDJQRVLV�RI� �
'97� LV� QRQVSHFLILF� DQG� LQVHQVLWLYH�� FRQILUPDWLRQ� ZLWK�
REMHFWLYH� LQYHVWLJDWLRQ� LV� HVVHQWLDO�� � 1RZ� LW� KDV� EHHQ�
HVWDEOLVKHG�WKDW�GLDJQRVWLF�ZRUN�XS�RI�VXVSHFWHG��'97���EDVHG�
RQ� DOJRULWKPV� FRPELQLQJ� FOLQLFDO� SUHGLFWLRQ� UXOHV� ZLWK� '�
G L P H U � W H V W L Q J � � W K H Q � I R O O R Z H G � E \ � L P D J L Q J �
SURFHGXUHV�XOWUDVRQRJUDSK\��� LI� QHFHVVDU\� � LV� QRQ�LQYDVLYH�
DQG��KDV�EHHQ�FRQILUPHG�WR�EH�VDIH��UHOLDEOH�UHSURGXFLEOH��DQG��

��������������FRVW�HIIHFWLYH�

�
x &HQWUDO�YHQRXV�FDWKHWHUL]DWLRQ

x ,QKHULWHG�RU�DFTXLUHG�WKURPERSKLOLD�

7KHVH� DUH� HYLGHQFH� EDVHG� GLDJQRVWLF� WRROV� IRU� '97� WKDW�
FRPELQH�VWDQGDUGL]HG�PXOWLSOH��FOLQLFDO�YDULDEOHV�H�J���SDWLHQW�
FKDUDFWHULVWLFV�� KLVWRU\�� V\PSWRPV�� VLJQV� IURP� FOLQLFDO�
H[DPLQDWLRQ��LQ�RUGHU�WR�HVWLPDWH�WKH�SUHWHVW� �SUREDELOLW\�IRU� �
'97� WR�RFFXU� DQG� DOVR�JXLGH� LQWHUSUHWDWLRQ�RI� � VXEVHTXHQW�

&OLQLFDO�SUHGLFWLRQ�UXOHV

x 3DUR[\VPDO�QRFWXUQDO�KDHPRJORELQXULD

x $FXWH�PHGLFDO�LOOQHVV�
x 1HSKURWLF�V\QGURPH

x 0DOLJQDQF\�RU�FDQFHU�WKHUDS\

x 0\HORSUROLIHUDWLYH�GLVRUGHUV�

RWKHU� ULVN� FRQGLWLRQV� VXFK� DV� VXUJHU\� �� WUDXPD� RU�
��������LPPRELOL]DWLRQ�

x ,QFUHDVLQJ�DJH

6WDVLV

x 3UHJQDQF\�DQG�SRVWSDUWXP

x 2EHVLW\
�

x +HDUW�RU�UHVSLUDWRU\�IDLOXUH

9HVVHO�LQMXU\
������x 3UHYLRXV�GHHS�YHLQ�WKURPERVLV

7DEOH���5LVN�)DFWRUV�IRU�9HQRXV�7KURPERHPERORVP�

x 6PRNLQJ

������x 6XUJHU\���WUDXPD��LPPRELOLW\��SDUHVLV
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7ZR�OHYHO�ZHOOV�VFRUH�

/LNHO\

+LJK

�7KH�$PHULFDQ�$FDGHP\�RI�)DPLO\�3K\VLFLDQV�
�$$)3��$PHULFDQ�&ROOHJH�RI�3K\VLFLDQV��$&3��FOLQLFDO�

8QOLNHO\

���ZHHNV�UHTXLULQJ�JHQHUDO�RU�UHJLRQDO�

/RFDOL]HG�WHQGHUQHVV�DORQJ�WKH�GLVWULEXWLRQ�

&DOI�VZHOOLQJ�DW�OHDVW��FP�ODUJHU�WKDQ�

7DEOH����7KH�:HOOV�VFRUH

3DUDO\VLV��SDUHVLV�RU�UHFHQW�SODVWHU�

DQDHVWKHVLD�

GLDJQRVWLF��WHVW��6HYHUDO�YDOLGDWHG�FOLQLFDO�SUHGLFWLRQ�PRGHOV�LQ�
��XVH� LQFOXGH� EXW� DUH� QRW� OLPLWHG� WR� .KDQ� VFRUH� � 6W��$QGUH�

�� �� ��������KRVSLWDO� VFRUH� � 3DGXD� SUHGLFWLRQ� VFRUH� �:HOOV� VFRUH� � �
7KH�EHVW�YDOLGDWHG�DQG�PRVW�FRPPRQO\�XVHG�SUHGLFWLRQ�VFRUH�
LV�:HOOV�VFRUH�HLWKHU�LQ�LWV�GLFKRWRPL]HG��XQOLNHO\���SRLQWV��RU�
OLNHO\�!�SRLQWV��RU�WULSDUWLWH��ORZ�ULVN������LQWHUPHGLDWH� ��RU�
�SRLQWV�� KLJK! ��SRLQWV�� VHW�XS�DQG�FDQ�EH� DSSOLHG� WR�ERWK�

����������������RXWSDWLHQW�DQG��LQSDWLHQW�WDEOH���

$FWLYH�FDQFHU��WUHDWPHQW�RQ�JRLQJ�
RU�ZLWKLQ�SUHYLRXV����PRQWKV�RU�

LPPRELOL]DWLRQ�RI�WKH�ORZHU�H[WUHPLWLHV

5HFHQWO\�EHGULGGHQ�IRU���GD\V�RU�PRUH��

&OLQLFDO�YDULDEOH� � � �3RLQW�

RU�PDMRU�VXUJHU\�ZLWKLQ�WKH�SUHYLRXV�

SDOOLDWLYH�

RI�WKH�GHHS�YHQRXV�V\VWHP

(QWLUH�OHJ��VZHOOLQJ��

3LWWLQJ�HGHPD�FRQILQHG�WR�WKH��
V\PSWRPDWLF�OHJ�FROODWHUDO�VXSHUILFLDO�

3UHYLRXVO\�GRFXPHQWHG�'97

��FP�EHORZ�WKH�WLELDO�WXEHURVLW\��

OLNHO\�DV�'97�

YHLQV��QRQ�YDULFRVH��

$OWHUQDWLYH�GLDJQRVLV�DW�OHDVW�DV�

WKDW�RQ�WKH�DV\PSWRPDWLF��OHJ��PHDVXUHG�

7KUHH�OHYHO�ZHOOV�VFRUH�
/RZ
,QWHUPHGLDWH

5HFRPPHQGDWLRQ� ��� ,Q� DSSURSULDWHO\� VHOHFWHG� SDWLHQWV�ZLWK�
ORZ� SUHWHVW� SUREDELOLW\� RI� '97� RU� SXOPRQDU\� HPREROLVP��
REWDLQLQJ�D�KLJK�VHQVLWLYLW\�'�GLPHU�LV�D�UHDVRQDEOH�RSWLRQ��
DQG�LI�QHJDWLYH�LQGLFDWHV�D�ORZ�OLNHOLKRRG�RI�97(�

,I�WKH�SUHWHVW�SUREDELOLW\�LV�PRGHUDWH�WR�KLJK��VFRUH� ����YHQRXV�

,Q�HYHQWV�RI�FOLQLFDO�VXVSLFLRQ�RI�'97��DIWHU�WKRURXJK�KLVWRU\�
DQG�FRPSOHWH�SK\VLFDO�H[DPLQDWLRQ�LV�GRQH��7KH�ILUVW�VWHS�LV�WR�
GHWHUPLQH� WKH� FOLQLFDO� SUHWHVW� SUREDELOLW\� RI� '97� XVLQJ�
YDOLGDWHG�FOLQLFDO�SUHGLFWLRQ�VFRUH�VXFK�DV�:HOOV�VFRUH��WDEOH����
,I�WKH�VFRUH�LV� ���'97�XQOLNHO\��'�GLPHU�DVVD\�LV�REWDLQHG��$�
QHJDWLYH� '�GLPHU� DVVD\� H[FOXGHV� WKH� SRVVLELOLW\� RI� YHQRXV�
WKURPERVLV� �'97��� ,I� '�GLPHU� DVVD\� LV� SRVLWLYH�� D� YHQRXV�
XOWUDVRXQG� LV� LQGLFDWHG�� 3RVLWLYH� YHQRXV� XOWUDVRQRJUDSK\�
FRQILUPV� WKH� GLDJQRVLV� RI� '97� DQG� QHJDWLYH� YHQRXV�

�XOWUDVRXQG� VFDQ� H[FOXGHV� WKH� GLDJQRVLV� RI� '97� � �
� �

5HFRPPHQGDWLRQ����9DOLGDWHG�FOLQLFDO�SUHGLFWLRQ�UXOHV��H�J���
:HOOV�VFRUH��VKRXOG�EH�XVHG�WR�HVWLPDWH�SUHWHVW�SUREDELOLW\�RI�
YHQRXV� WKURPERHPEROLVP� �97(��� ERWK� GHHS� YHQRXV�
WKURPERVLV��'97��DQG�SXOPRQDU\�HPEROLVP��DQG�IRU�WKH�EDVLV�
RI�LQWHUSUHWDWLRQ�RI�VXEVHTXHQW�WHVWV�

5HFRPPHQGDWLRQ����3DWLHQWV�ZLWK�LQWHUPHGLDWH�RU�KLJK�SUHWHVW�
SUREDELOLW\� RI� SXOPRQDU\� HPREROLVP� UHTXLUH� GLDJQRVWLF�
LPDJLQJ� VWXGLHV� �YHQWLODWLRQSHUIXVLRQ� �9�4�� VFDQ��
PXOWLGHWHFWRU�KHOLFDO� FRPSXWHU� D[LDO� WRPRJUDSK\� �&7��� DQG�
SXOPRQDU\�DQJLRJUDSK\��

� � � � � �
� � �

)LJXUH����$OJRULWKP�IRU�WKH�GLDJQRVLV�RI�'97�

5HFRPPHQGDWLRQ����8OWUDVRXQG�LV�UHFRPPHQGHG�IRU�SDWLHQWV�
ZLWK� LQWHUPHGLDWH� WR�KLJK�SUHWHVW�SUREDELOLW\�RI�'97�LQ� WKH�
ORZHU�H[WUHPLWLHV�

SUDFWLFH�JXLGHOLQH�UHFRPPHQGHG�IRU�GLDJQRVLV�RI�'97�LQ�
��SDWLHQWV�ZLWK�FOLQLFDO�VXVSLFLRQ�RI�'97�DUH�DV�IROORZV�

�

�

>Žǁ��

WĞƌĨŽƌŵ��ͲĚŝŵĞƌ�ĂƐƐĂǇ��

/ŶƚĞƌŵĞĚŝĂƚĞ�Žƌ�ŚŝŐŚ��

WĞƌĨŽƌŵ�ĐŽŵƉƌĞƐƐŝŽŶ�ƵůƚƌĂƐŽŶŽŐƌĂƉŚǇ�

EĞŐĂƚŝǀĞ� WŽƐŝƚŝǀĞ�Žƌ��
ŶŽƚ�ĂǀĂŝůĂďůĞ�

WŽƐŝƚŝǀĞ�EĞŐĂƚŝǀĞ�

&OLQLFDO�VXVSLFLRQ�IRU�'97

'HWHUPLQH�SUHWHVW�SUREDELOLW\�

�sd�ĞǆĐůƵĚĞĚ�

WĞƌĨŽƌŵ�ĐŽŵƉƌĞƐƐŝŽŶ�
ƵůƚƌĂƐŽŶŽŐƌĂƉŚǇ�

WĞƌĨŽƌŵ��ͲĚŝŵĞƌ�ĂƐƐĂǇ� �sd�ĐŽŶĨŝƌŵĞĚ�

�sd�ĞǆĐůƵĚĞĚ�

EĞŐĂƚŝǀĞ�

�sd�ĐŽŶĨŝƌŵĞĚ�

WŽƐŝƚŝǀĞ��

WŽƐŝƚŝǀĞ�EĞŐĂƚŝǀĞ�

�sd�ĞǆĐůƵĚĞĚ� ZĞƉĞĂƚ�ĐŽŵƉƌĞƐƐŝŽŶ�ƵůƚƌĂͲ�
ƐŽŶŽŐƌĂƉŚǇ�ŝŶ�ŽŶĞ�ǁĞĞŬ�

�sd�ĞǆĐůƵĚĞĚ�

EĞŐĂƚŝǀĞ�

�sd�ĐŽŶĨŝƌŵĞĚ�

WŽƐŝƚŝǀĞ��
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XOWUDVRXQG� LV� GRQH�� ,I� WKH� XOWUDVRXQG� LV� SRVLWLYH�� '97� LV� � �
GLDJQRVHG�DQG�WUHDWHG��,I�WKH�XOWUDVRXQG�LV�QHJDWLYH�WKHQ�'�
GLPHU�DVVD\�LV�GRQH�� �$�QHJDWLYH�'�GLPHU�DVVD\�H[FOXGHV�WKH�
GLDJQRVLV�RI�'97�ZKLOH�D�SRVLWLYH�'�GLPHU�WHVW�LV�DQ�LQGLFDWLRQ�
IRU�IXUWKHU�IROORZ�XS�VWXGLHV�UHSHDW�XOWUDVRXQG�LQ���WR���GD\V�RU�

�GR�YHQRJUDSK\��

�³GXSOH[´� VRQRJUDSK\��� WKH� VHQVLWLYLW\� IRU� WKURPERVLV�
GHWHFWLRQ�LV�DERXW������ZLWK�D�KLJK�QHJDWLYH�SUHGLFWLYH�YDOXH�

��������� �'97�GLDJQRVWLF�FULWHULD�DUH�ODFN�RI�FRPSUHVVLELOLW\�RI�
D� YHQRXV� VHJPHQW� �� GLUHFW� WKURPEXV� LPDJLQJ� ZLWK� YHLQ�
HQODUJHPHQW��DQG�DEQRUPDO�VSHFWUDO�DQG�FRORU�'RSSOHU�IORZ��

'�GLPHU�$VVD\�

%HFDXVH� WKH� FOLQLFDO� VLJQV� DQG� V\PSWRPV�RI�'97�DUH� QRQ��
VSHFLILF�DQG�QRW�DOZD\V�UHOLDEOH��WKH�GLDJQRVLV�GHSHQGV�KHDYLO\�
RQ�WKH�XVH�RI�REMHFWLYH�WHVWV�

'�GLPHU�LV�D�GHJUDGDWLRQ�SURGXFWV�RI�FLUFXODWLQJ�FURVV�OLQNHG�
ILEULQ�IRUPHG�IROORZLQJ�GHJUDGDWLRQ�RI�ILEULQ�FORW�E\�SODVPLQ�
GXULQJ� DFWLYDWLRQ� RI� WKH� FRDJXODWLRQ� V\VWHP� DQG� VR� SODVPD�

�������OHYHOV� DUH� UDLVHG� LQ� HYHQWV� RI� WKURPEXV� IRUPDWLRQ� � � � ,W�
UHIOHFWV� � JOREDO� DFWLYDWLRQ� RI� EORRG� FRDJXODWLRQ� DQG�
ILEULQRO\VLV��,W��KDV�EHHQ�VWXGLHG�H[WHQVLYHO\�DV�DQ�DGMXYDQW�WHVW�
LQ�WKH�GLDJQRVLV�RI�'97��+RZHYHU��WKH�'�GLPHU�OHYHO�FDQ�DOVR�
EH��HOHYDWHG�LQ�RWKHU�QRQ�WKURPERWLF�FRQGLWLRQV�OLNH��LQIHFWLRQ��
LQ�WKH�LPPHGLDWH�SRVWRSHUDWLYH�VWDWH�RU�ZLWK�FOLQLFDO�FRQGLWLRQV�
VXFK�DV�GLVVHPLQDWHG�LQWUDYDVFXODU�FRDJXODWLRQ��WUDXPD��DQG�

�������PDOLJQDQF\�

9HQRXV�XOWUDVRQRJUDSK\�LV�QRZ�WKH�LPDJLQJ�WHVW�RI�FKRLFH�WR�
GLDJQRVH�'97� �LQ� �SDWLHQW�VWUDWLILHG�DV�'97�OLNHO\�RU�ZLWK�D�

�������������ORZ�PRGHUDWH�SUREDELOLW\�DQG�D�SRVLWLYH�'�GLPHU�WHVW�� �
,W� LV� VDIH��QRQLQYDVLYH�� HDVLO\�DFFHVVLEOH�� UHOLDEOH�� UHODWLYHO\�
LQH[SHQVLYH�DQG�FRVW��HIIHFWLYH� �DQG�KDV�UHSODFHG� � LQYDVLYH�

�����YHQRJUDSK\�DV�WKH�JROG�VWDQGDUG�

$OO� FXUUHQWO\� DYDLODEOH� '�GLPHU� DVVD\� �(/,6$� /DWH[�
DJJOXWLQDWLRQ�DVVD\��5HG�EORRG�FHOO�ZKROH�EORRG�DJJOXWLQDWLRQ�
DVVD\��VLPSOL5('���DUH�KLJKO\�VHQVLWLYH�IRU�'97�EXW��YDULDEOH��
(/,6$�PHWKRG� LV�PRVW� VHQVLWLYH�ZLWK�D�QHJDWLYH�SUHGLFWLYH�

����YDOXH�RI�DERXW����� �6SHFLILFLW\�LV�DOVR�YDULDEOH�DQG�SRRU��
ZLWK� ZKROH� EORRG� DJJOXWLQDWLRQ� EHLQJ� WKH� PRVW� VSHFLILF�

�������� � ,W� LV�DOVR�QRWHZRUWK\� WKDW� �SDWLHQWV�ZLWK�'97�PD\�
KDYH�IDOVH�QHJDWLYH�'�GLPHU�UHVXOWV��VXFK�DV�DIWHU� WUHDWPHQW�
ZLWK�ORZ�PROHFXODU�ZHLJKW�KHSDULQ��RU�SDWLHQWV� �ZLWK� �'97� �

����V\PSWRPV� ORQJHU� � WKDQ� ����ZHHNV� � �7KXV�'�GLPHU�DVVD\� �
FDQQRW�EH� �XVHG�DV�D� �VWDQG�DORQH�WHVW�WR�UXOH�LQ�RU�UXOH��RXW�

�������'97�

,PDJLQJ�VWXGLHV�

7ZR�GLVWLQFW�XOWUDVRXQG�DSSURDFKHV�XVHG�WR�FRQILUP�RU�H[FOXGH�
'97�LQ�V\PSWRPDWLF�SDWLHQWV�DUH�����
6HULDO����SRLQW���UHJLRQ�FRPSUHVVLRQ�YHQRXV�XOWUDVRQRJUDSK\�
�&86��RU�OLPLWHG��&86��FRPSUHVVLRQ�XOWUDVRQRJUDSK\�RI�WKH�
SUR[LPDO�YHLQV��EDVHG�RQ�WKH�EHOLHI�WKDW�WKURPERVLV�RI�WKH�GLVWDO�
YHLQV��LH��GLVWDO�WR�WKH�SRSOLWHDO�YHLQ��DUH�QRW�GDQJHURXV�XQOHVV�
WKH\� H[WHQG� SUR[LPDOO\�� RU� ���� FRPSOHWH� FRPSUHVVLRQ�
XOWUDVRQRJUDSK\� RI� WKH� GHHS� YHLQV� RI� WKH� HQWLUH� � ORZHU�
H[WUHPLW\��LQFOXGLQJ�WKH�FDOYHV��ZKROH�OHJ� �986�RU�FRPSOHWH�

�����986��� �:KHQ�FRPSUHVVLRQ�XOWUDVRXQG�LV�FRPSOHPHQWHG�E\�
'RSSOHU�FRORU�IORZ�HYDOXDWLRQ

$�VLQJOH�QRUPDO�XOWUDVRXQG�RI�WKH�GHHS�YHLQ�RI�WKH�HQWLUH�ORZHU�
OLPE��ZKROH�OHJ��986�����FDQ��VDIHO\�H[FOXGH�'97�WKLV�LV�QRW�
WKH�FDVH�ZLWK�OLPLWHG��&86�EHFDXVH�LW�GRHV�QRW�LQYHVWLJDWH��WKH�

GLVWDO�YHLQV�DQG�UHSHDW�WHVWLQJ�ZLWKLQ�RQH�ZHHN�LV�PDQGDWRU\�WR�
LGHQWLI\�SUR[LPDO�H[WHQVLRQ�RI�XQGHWHFWHG�GLVWDO�'97�
7ZR� UDQGRPL]HG� VWXGLHV� WKDW� FRPSDUHG� OLPLWHG� &86� DQG�
ZKROH�� OHJ�986� LQ�V\PSWRPDWLF�RXW�SDWLHQW�ZLWK�VXVSHFWHG� �
'97� � IDLOHG� WR� UHFRUG� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV�

������EHWZHHQ�WKH�WZR�XOWUDVRXQG�DSSURDFKHV�� �ZKROH�OHJ�986�LV�
WKH�SUHIHUUHG�YHQRXV�XOWUDVRXQG�WHVW�IRU�WKH�GLDJQRVLV

� ,Q� SDWLHQWV� ZLWK� XQOLNHO\� SUHWHVW� SUREDELOLW\� IRU� '97� DQG�
QRUPDO� '�GLPHU� OHYHOV�� 8OWUDVRXQG� FDQ� EH� VDIHO\� DYRLGHG��
+RZHYHU� � LI� &86� LV� SHUIRUPHG�� DOO� SDWLHQWV� ZLWK� QRUPDO�
EDVHOLQH�ILQGLQJV�QHHG�WR�XQGHUJR�HLWKHU�D�UHSHDW�&86�ZLWKLQ�
RQH�ZHHN��XQOHVV�WKH\�DUH�DW�ORZ�SUHWHVW�SUREDELOLW\��RU�KDYH�
QRUPDO�'�GLPHU�UHVXOWV��,I�:/86�LV�FKRVHQ��QR�IXUWKHU�WHVWLQJ�

��LV�UHTXLUHG�LQ�SDWLHQWV�ZLWK�QRUPDO�EDVHOLQH�ILQGLQJV�
7KH�RWKHU�DGYDQWDJHV�RI�YHQRXV�XOWUDVRXQG�DUH�LWV�DELOLW\�WR�
GLDJQRVH� RWKHU� SDWKRORJLHV� �%DNHU
V� F\VWV�� VXSHUILFLDO� RU�
LQWUDPXVFXODU� KHPDWRPDV�� O\PSKDGHQRSDWK\�� IHPRUDO�
DQHXU\VP��VXSHUILFLDO�WKURPERSKOHELWLV��DQG�DEVFHVV���DQG�WKH�
IDFW�WKDW�WKHUH�LV�QR�ULVN�RI�H[SRVXUH�WR�LUUDGLDWLRQ��ZKLOH�LWV�
PDMRU� OLPLWDWLRQ� LV� LWV� UHGXFHG� DELOLW\� WR� GLDJQRVH� GLVWDO�
WKURPEXV�

RI� DFXWH� '97� DFFRUGLQJ� WR� WKH� UHFRPPHQGDWLRQV� RI� D� �
��FRQVHQVXV�FRQIHUHQFH�

&RQWUDVW�YHQRJUDSK\�KDV�ORQJ�EHHQ�FRQVLGHUHG�WKH�VWDQGDUG�
FULWHULRQ� WHVW� IRU� GLDJQRVLQJ� '97�� +RZHYHU�� LW� LV� QRW�
UHFRPPHQGHG� LQ� WKH� LQLWLDO� HYDOXDWLRQ� EHFDXVH� RI� WKH�
LQYDVLYHQHVV��WHFKQLFDO�GLIILFXOWLHV��DQG�ULVNV��H�J���KHPDWRPD��
SDLQ��YHVVHO�GDPDJH��DOOHUJLF� UHDFWLRQ� WR�FRQWUDVW�PHGLD��� ,W�
VKRXOG� EH� UHVHUYHG� HLWKHU� IRU� SDWLHQWV� ZLWK� QHJDWLYH� QRQ�
LQYDVLYH� WHVWV� DQG� KLJK� FOLQLFDO� SUREDELOLW\� RU� IRU� WKRVH� LQ�
ZKRP�QRQ�LQYDVLYH�WHVWV�DUH�HTXLYRFDO�RU�QRQ�IHDVLEOH�

2WKHU�LPDJLQJ�SURFHGXUHV�DUH�RFFDVLRQDOO\�XVHG�WR�GLDJQRVH�
'97�� LQFOXGLQJ� LPSHGDQFH� SOHWK\VPRJUDSK\�� FRPSXWHG�
WRPRJUDSK\� �&7��� DQG�PDJQHWLF� UHVRQDQFH� LPDJLQJ� �05,���
�������

3OHWK\VPRJUDSK\�PHDVXUHV�HOHFWULFDO�LPSHGDQFH�WR�GHWHFW�FDOI�
EORRG�YROXPH�FKDQJHV� LQGXFHG�E\� LQIODWLRQ�RI�D� WKLJK�FXII��
%ORRG� YROXPH� FKDQJH� LV� UHGXFHG� E\� REVWUXFWLRQ� RI� WKH�
SRSOLWHDO�RU�PRUH�SUR[LPDO�YHLQV��7KH�WHVW�LV�QRW�VSHFLILF�IRU�
WKURPERWLF�REVWUXFWLRQ�WR�YHQRXV�RXWIORZ��7KXV��IDOVH�SRVLWLYH�
UHVXOWV� PD\� EH� REWDLQHG� GXULQJ� SUHJQDQF\� LI� D� SDWLHQW� LV�
SRVLWLRQHG� LQFRUUHFWO\�� LI� WKH� YHLQ� LV� FRPSUHVVHG� E\� DQ�
H[WUDYDVFXODU� PDVV�� RU� LI� YHQRXV� RXWIORZ� LV� LPSDLUHG� E\�
LQFUHDVHG�FHQWUDO�YHQRXV�SUHVVXUH��7KH�UHSRUWHG�VHQVLWLYLWLHV�
DQG�VSHFLILFLWLHV�IRU� WKH�GLDJQRVLV�RI�V\PSWRPDWLF�SUR[LPDO�
YHQRXV�WKURPERVLV�UDQJH�IURP�DV�ORZ�DV�����WR�DV�KLJK�DV�

���������� �7KH� WHVW�PD\� DOVR� QRW� GHWHFW� ODUJH�� QRQ�RFFOXVLYH�
SUR[LPDO�YHLQ�WKURPEL�DQG�IDLOV�WR�GHWHFW�PRVW�WKURPEL�ZLWKLQ�
WKH� FDOI�� %HFDXVH� YHQRXV� UHIOX[� LV� HDVLO\� UHFRJQL]HG� ZLWK�
'RSSOHU�86�RU�GXSOH[�VFDQQLQJ��WKHVH�PRGDOLWLHV�DUH�SUHIHUUHG�
RYHU�LPSHGDQFH�SOHWK\VPRJUDSK\�

3OHWK\VPRJUDSK\� LV� EDVHG� RQ� PHDVXUHPHQW� RI� WKH� UDWH� RI�
FKDQJH�LQ�LPSHGDQFH�EHWZHHQ�WZR�HOHFWURGHV�RQ�WKH�FDOI�ZKHQ�
D�YHQRXV�RFFOXVLRQ�FXII�LV�GHIODWHG����7KH�WHVW�LV�QRW�VSHFLILF�IRU�
WKURPERWLF�REVWUXFWLRQ�WR�YHQRXV�RXWIORZ��7KXV��IDOVH�SRVLWLYH�
UHVXOWV�PD\�EH�REWDLQHG�LQ�SDWLHQWV�ZLWK�SUHH[LVWLQJ�YHQRXV�
GLVHDVH��KHDUW�IDLOXUH��RU�SHULSKHUDO�DUWHU\�GLVHDVH��,PSHGDQFH�
SOHWK\VPRJUDSK\�LV�UDUHO\�XVHG�H[FHSW�LQ�SRSXODWLRQ�VWXGLHV�RI�
SDWLHQWV�DW�LQFUHDVHG�ULVN�RI�'97�

&RPSXWHULVHG�WRPRJUDSK\�PD\�EH�XVHG�WR�GLDJQRVH�YHQRXV�
WKURPERVLV� LQ�SHOYLF�DQG�DEGRPLQDO�YHLQV�� WR�GHWHUPLQH�WKH�

�������&2175$67�9(12*5$3+<
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*RPEH�0HGLFD O�-RXUQD O

FDXVH�RI�OHJ�VZHOOLQJ��RU�WR�HYDOXDWH�D�VRIW�WLVVXH�PDVV��EXW�LW�LV�
UDUHO\� XVHG� WR� GLDJQRVH� '97�� ,W� LQYROYHV� WKH� LQMHFWLRQ� RI�
FRQWUDVW� PHGLXP�� H[SRVHV� WKH� SDWLHQW� WR� UDGLDWLRQ�� PD\� EH�
GLIILFXOW� WR� LQWHUSUHW� ZKHQ� DUWHIDFW� DQG� LQVXIILFLHQW� YHQRXV�
ILOOLQJ�DUH�SUHVHQW��DQG�LV�PRUH�H[SHQVLYH�WKDQ�XOWUDVRQRJUDSK\�
DQG�RI�OLPLWHG�DYDLODELOLW\�
0DJQHWLF�UHVRQDQFH�LPDJLQJ�LV�QRQ��LQYDVLYH�DQG�ZLWKRXW�WKH�
ULVN�RI�H[SRVXUH�WR�LUUDGLDWLRQ��,W�KDV�EHHQ�VWXGLHG�IRU�'97�
GLDJQRVLV� DQG� DSSHDUV� WR� KDYH� VHQVLWLYLW\� DQG� VSHFLILFLW\�
HTXLYDOHQW� WR� WKDW� RI� XOWUDVRQRJUDSK\�� +RZHYHU�� 05,� LV�
H[SHQVLYH��LW�PD\�QRW�EH�DYDLODEOH�LQ�HPHUJHQF\�URRP�VHWWLQJV��
DQG�LW�LV�LPSUDFWLFDO�IRU�FULWLFDOO\�LOO�SDWLHQWV

7UHDWPHQW
� 3URPSW� GLDJQRVLV� DQG� WUHDWPHQW� RI� '97�ZLWK� DSSURSULDWH�
DQWLFRDJXODQW� LV� PRVW� FUXFLDO�� 7KH� JRDO� RI� WKH� WKHUDS\� IRU�
ORZHU�H[WUHPLW\�'97�LV�WR�SUHYHQW�WKH�H[WHQVLRQ�RI�WKURPEXV�
DQG� SXOPRQDU\� HPEROLVP� LQ� WKH� VKRUW�WHUP� DQG� WR� SUHYHQW�
UHFXUUHQW�HYHQWV�LQ�WKH�ORQJ�WHUP�

7KH�HIILFDF\�DQG�VDIHW\�RI�12$&V�'2$V��YHUVXV�ZDUIDULQ�RU�
SDUHQWHUDO�DQWLFRDJXODWLRQ�SOXV�ZDUIDULQ� �LQ�WKH�WUHDWPHQW�RI�
DFXWH�97(�KDYH�EHHQ�HYDOXDWHG��DQG�12$&V�KDV�EHHQ�IRXQG�WR�
EH� DV� HIIHFWLYH� DV� WKH� FRQYHQWLRQDO� WUHDWPHQW� LQ� UHGXFLQJ�
UHFXUUHQFH� 97(� �� 3(� ULVN� � DQG� � PDMRU� EOHHGLQJ� ZHUH�

���������VLJQLILFDQWO\�ORZHU�LQ�WKH�12$&V�JURXS� 1RQ�9LWDPLQ�.�
DQWDJRQLVW� RUDO� DQWLFRDJXODQWV� �12$&V�RIIHU� D� FRQYHQLHQW�
DQG�DWWUDFWLYH�DSSURDFK�WR�WKH�WUHDWPHQW�RI�97(�IRU�D�QXPEHU�
RI�UHDVRQV�WKH\�FDQ�EH�WDNHQ�RUDOO\�DQG�LQ�VRPH�FDVHV�GR�QRW�
UHTXLUH� EULGJLQJ�� WKH\� GR� QRW� UHTXLUH� URXWLQH� � ODERUDWRU\�
PRQLWRULQJ�DQG� �KDYH�IHZHU�GUXJGUXJ�LQWHUDFWLRQV�WKDQ�RUDO�

������9.$� 'DELJDWUDQ� DQG� HGR[DEDQ� UHTXLUH� LQLWLDO� WUHDWPHQW�
ZLWK� ORZ�PROHFXODU�ZHLJKW�KHSDULQ��/0:+��IRU������GD\V�
EHIRUH� WKHLU� FRPPHQFHPHQW� �� ZKHUHDV� ULYDUR[DEDQ� DQG�

�����DSL[DEDQ� GR� QRW� � +RZHYHU� 12$&V�'2$V� � VKRXOG� EH�
DYRLGHG�LQ��SUHJQDQW�RU�EUHDVWIHHGLQJ�ZRPHQ�RU�LQ�WKRVH�ZLWK�
VLJQLILFDQW�UHQDO�G\VIXQFWLRQ�

$QWLFRDJXODWLRQ� LQ� QRQ�FDQFHU� DQG� QRQ�SUHJQDQW�
�SDWLHQWV�

7KH�DQWLFRDJXODQW�WKHUDS\�IRU�'97�KDV�HYROYHG�IURP�LQSDWLHQW�
DGPLQLVWUDWLRQ�RI�LQWUDYHQRXV�XQIUDFWLRQDWHG�KHSDULQ��8)+��WR�
WKHUDS\� ZLWK� ORZ� PROHFXODU� ZHLJKW� KHSDULQ� �/0:+���
ZDUIDULQ� DQG� QRQ�9LWDPLQ�.� DQWDJRQLVW� RUDO� DQWLFRDJXODQWV�
�12$&V���'LUHFW�RUDO�DQWLFRDJXODQWV��'2$V��

%DVHG�RQ�H[WHQVLYH�UHVHDUFK�HYDOXDWLQJ�WKH�ULVN�RI�UHFXUUHQW�
'97�� JXLGHOLQHV� KDYH� EHHQ� HVWDEOLVKHG� IRU� WKH� GXUDWLRQ� RI�
DQWLFRDJXODWLRQ� WKHUDS\�� *XLGHOLQH� UHFRPPHQGDWLRQV� IRU�
DQWLFRDJXODWLRQ� DUH� GLYLGHG� LQWR� SKDVHV�� LQLWLDO� SKDVH� �ILUVW�
ZHHN�DIWHU�GLDJQRVLV���ORQJ�WHUP�SKDVH��VHFRQG�ZHHN�WR�WKUHH�

��� ���� ��PRQWKV��� DQG� H[WHQGHG� SKDVH� �EH\RQG� WKUHH� PRQWKV�� �
$QWLFRDJXODWLRQ� �$&�� LV� WKH� SULPDU\� DSSURDFK� WR� WKHUDS\�
GXULQJ�DOO�WKUHH�SKDVHV�RI�97(�WUHDWPHQW��LQLWLDO�SKDVH��ORQJ�
WHUP� SKDVH� DQG� H[WHQGHG� SKDVH��� KRZHYHU� LQ� SDWLHQWV� ZLWK�
FRQWUDLQGLFDWLRQV�WR�DQWLFRDJXODWLRQ��SODFHPHQW�RI�D�YHQD�FDYD�

����ILOWHU�FDQ�EH�FRQVLGHUHG�LQ�SDWLHQWV�DW�ULVN�IRU�3(�

)LUP� HYLGHQFHV� GHPRQVWUDWH� WKDW� /0:+� LV� VXSHULRU� WR�
XQIUDFWLRQDWHG� KHSDULQ� IRU� WKH� LQLWLDO� WUHDWPHQW� RI� '97��
SDUWLFXODUO\�IRU�UHGXFLQJ�PRUWDOLW\�DQG�UHGXFLQJ�WKH�ULVN�IRU�

�������PDMRU� EOHHGLQJ� GXULQJ� LQLWLDO� WKHUDS\� � +RZHYHU��
XQIUDFWLRQDWHG� KHSDULQ� LV� SUHIHUUHG� LQ� SDWLHQWV� ZLWK� VHYHUH�
UHQDO� LQVXIILFLHQF\�� KLJK� EOHHGLQJ� ULVN�� KHPRG\QDPLF�
LQVWDELOLW\��RU�PRUELG�REHVLW\� )LJXUH����'HHS�YHLQ�WKURPERVLV�WUHDWPHQW�SKDVHV�

$QWLFRDJXODWLRQ�DJHQWV�DQG�'RVLQJ

/0:+��(QR[DSDULQ�RU�WLQ]DSDULQ��RU�IRQGDSDULQX[�PD\�EH�
XVHG�DV�LQLWLDO�WKHUDS\�LQ�FRQMXQFWLRQ�ZLWK�ZDUIDULQ�IRU�DW�OHDVW�
WKH� ILUVW� �� GD\V� DQG�XQWLO� WKH� LQWHUQDWLRQDO� QRUPDOL]HG� UDWLR�

9.$� WR� DFKLHYH� ,15� ���� SUHFHGHG� E\� /0:+� IRU� �����
GD\V�

�,QLWLDO�DQG�ORQJ�WHUP�WUHDWPHQWV�DUH�PDQGDWRU\�IRU�DOO�'97�
SDWLHQWV�

$SL[DEDQ���PJ�ELG�IRU���GD\V�$SL[DEDQ��PJ�ELG��$SL[DEDQ�
���PJ�ELG�EH\RQG���PRQWKV�

,Q�WKH�LQLWLDO�SKDVH�RI�DQWLFRDJXODWLRQ��D�GHFLVLRQ�PXVW�EH�PDGH�
EHWZHHQ�XVLQJ�WKH�YLWDPLQ�.�DQWDJRQLVW�ZDUIDULQ�RU�D�GLUHFW�
DFWLQJ�RUDO�DQWLFRDJXODQW��,I�ZDUIDULQ��GDELJDWUDQ��3UDGD[D���RU�
HGR[DEDQ� �6DYD\VD�� LV� VHOHFWHG�� FRQFRPLWDQW� SDUHQWHUDO�
DQWLFRDJXODWLRQ�LV�UHTXLUHG�IRU�DW�OHDVW�ILYH�GD\V�

(GR[DEDQ���PJ�RG����PJ�RG�LI�&,�&UHDW�������PO�PLQ�RU�
FRQFRPLWDQW�SRWHQW�3�3�LQKLELWRUV��SUHFHGHG�E\�/0:+�IRU���
���GD\V�

� ,Q� WKH� VWDQGDUG� WUHDWPHQW� RI� '97� WKH� LQLWLDO� SKDVH� RI�
DQWLFRDJXODWLRQ� LV� VWDUWHG� ZLWK� SDUHQWHUDO� DQWLFRDJXODQWV��
HLWKHU� XQIUDFWLRQDWHG� RU� ORZ�PROHFXODU�ZHLJKW� KHSDULQ��
IROORZHG� E\� ORQJ�WHUP� YLWDPLQ� .� DQWDJRQLVWV� �:DIDULQ���
*XLGHOLQHV� IURP� WKH�$PHULFDQ�&ROOHJH�RI�&KHVW�3K\VLFLDQV�
�$&&3��� UHFRPPHQG� LPPHGLDWH� DQWLFRDJXODWLRQ� ZLWK�
VXEFXWDQHRXV�ORZ�PROHFXODU�ZHLJKW�KHSDULQV�IRU�DW�OHDVW�ILYH�
GD\V��ZLWK�VLPXOWDQHRXVO\�RUDO�DQWLFRDJXODQWV�VXFK�DV�ZDUIDULQ�

��IRU�DW�OHDVW�WKUHH�PRQWKV�

,QLWLDO�WUHDWPHQW�������GD\V�IROORZLQJ�GLDJQRVLV���GXULQJ�WKLV�
SHULRG�� SDWLHQWV� UHFHLYH� HLWKHU� SDUHQWHUDO� WKHUDS\� DQG� DUH�
WUDQVLWHG� WR�YLWDPLQ�.�DQWDJRQLVWV� �9.$��RU�XVH�KLJK�GRVH�
GLUHFW�RUDO�DQWLFRDJXODQWV��'2$&V��
/RQJ�WHUP� WUHDWPHQW� �IRU� ����PRQWKV��� SDWLHQWV� DUH� WUHDWHG�
ZLWK�9.$�RU�'2$&V�

� 7KH� WKUHH� SKDVHV� RI� 'HHS� YHLQ� WKURPERVLV� WUHDWPHQW� DUH��
)LJXUH��

([WHQGHG� WUHDWPHQW� �EH\RQG� ILUVW� ���� PRQWKV�� LV� EDVHG� RQ�
EHQHILW�ULVN�EDODQFH�RI� FRQWLQXHG�DQWLFRDJXODWLRQ��([WHQGHG�
DQWLFRDJXODWLRQ� LV� UHFRPPHQGHG� IRU� SDWLHQWV� ZLWK� DQ�
XQSURYRNHG�97(�DQG�ORZ�ULVN�RI�EOHHGLQJ�

'DELJDWUDQ� ���PJ� ELG� SUHFHGHG� E\� /0:+� IRU� �����
GD\V�

5LYDUR[DEDQ���PJ�ELG�IRU����GD\V� 5LYDUR[DEDQ�
��PJ� RG�� 5LYDUR[DEDQ� ��PJ� RU� ��PJ� RG� EH\RQG� ��
PRQWKV�

&RQYHQWLRQDO�DQWLFRDJXODWLRQ�

��

� /ŶŝƚŝĂů�ƚƌĞĂƚŵĞŶƚ�
;ĨŝƌƐƚ�ϱͲϮϭ�ĚĂǇƐ�

>ŽŶŐ�ƚĞƌŵ�ƚƌĞĂƚŵĞŶƚ�
;ĨŝƌƐƚ�ϯͲϲ�ŵŽŶƚŚƐͿ�

�Ͳϲ�ŵŽŶƚŚƐ�
�ǆƚĞŶĚĞĚ�ƚƌĞĂƚŵĞŶƚ
;ĨŽůůŽǁŝŶŐ�ŝŶŝƚŝĂů�ϯ
DŽŶƚŚƐͿ �



�,15��UHDFKHV�DW�OHDVW�����RU�DERYH�IRU�WZR�FRQVHFXWLYH�GD\V�
ZKLOH�:DUIDULQ�LV�FRQWLQXHG�IRU�WKUHH�PRQWKV�

$SL[DEDQ�LV�D�GLUHFW�LQKLELWRU�RI�IDFWRU�;D���,W�KDV�PRUH�WKDQ�
����ELRDYDLODELOLW\�DQG�UHDFKHV�SHDN�SODVPD�FRQFHQWUDWLRQ�LQ�
��WR���KRXUV�DIWHU�RUDO�DGPLQLVWUDWLRQ��$SL[DEDQ�LV�GRVHG�DW����
PJ�32�WZLFH�GDLO\�IRU�WKH�ILUVW���GD\V��IROORZHG�E\���PJ�32�
WZLFH� GDLO\� IRU� WKH� GXUDWLRQ� RI� WUHDWPHQW�� )RU� SDWLHQWV�
FRQWLQXLQJ� RQ� ORQJ�WHUP� WUHDWPHQW� EH\RQG� �� PRQWKV��
FRQVLGHUDWLRQ�FDQ�EH�JLYHQ�WR�UHGXFLQJ�WKH�GRVH�WR�����PJ�32�

����������GDLO\�

/0:+�PD\�DOVR�EH�XVHG�DV�PRQRWKHUDS\�IRU�WKH�IXOO�GXUDWLRQ�
RI� WUHDWPHQW�� WKLV� LV� WKH� SUHIHUUHG� ORQJ�WHUP� WUHDWPHQW� IRU�
DFWLYH�FDQFHU�SDWLHQWV�DQG�WKRVH�ZLWK�'97�LQ�SUHJQDQF\�

5LYDUR[DEDQ�DFWV�E\�GLUHFW�LQKLELWLRQ�RI�IDFWRU�;D�DQG�DFKLHYHV�
PD[LPXP� SODVPD� OHYHOV� DSSUR[LPDWHO\� �� KRXUV� DIWHU� RUDO�
LQJHVWLRQ��2QFH�DW�VWHDG\�VWDWH��WKH�WHUPLQDO�KDOI�OLIH�LV���WR���
KRXUV� �XS� WR� ��� KRXUV� LQ� SDWLHQWV� ��� \HDUV� ROG��7KH�
UHFRPPHQGHG�GRVH�RI�ULYDUR[DEDQ�LV����PJ�WZLFH�GDLO\�IRU�WKH�
ILUVW� ��� GD\V� IROORZHG� E\� ���PJ� RQFH� GDLO\� IRU� FRQWLQXHG�
WUHDWPHQW

7LQ]DSDULQ�GRVH�LV�����,8�NJ�RQFH�GDLO\�

:DUIDULQ��PJ�GDLO\

12$&V�'2$&V� �1RQ�YLWDPLQ� .� DQWDJRQLVW� 2UDO�
$QWLFRDJXODQWV�'LUHFW�2UDO�$QWLFRDJXODQWV��

�(QR[DSDULQ�GRVH�LV���PJ�NJ�WZLFH�GDLO\�

*XLGHOLQHV� IURP� 1,&(�� $&&3� DQG� (XURSHDQ� 6RFLHW\� RI�
&DUGLRORJ\�(6&�� UHFRPPHQGV� � GLUHFW� RUDO� DQWLFRDJXODQWV�
�'2$&V���LQFOXGLQJ�WKH�GLUHFW�WKURPELQ�LQKLELWRU�GDELJDWUDQ�
DQG� WKH� IDFWRU� ;D� LQKLELWRUV� ULYDUR[DEDQ�� DSL[DEDQ�� DQG�

�����HGR[DEDQ��DV��ILUVW�OLQH�WUHDWPHQW�IRU�ERWK��'97�DQG�3(� �7KH��
DGYDQWDJHV� RI� WKHVH� DQWLFRDJXODQW� DJHQWV� RYHU� YLWDPLQ� .�
DQWDJRQLVWV��9.$V���LQFOXGH�D�UDSLG�RQVHW�RI�DFWLRQ�OLNH�WKH� �
/0:+�DQG�FDQ�UHSODFH�WKHVH�SDUHQWHUDO�DJHQWV�� �SUHGLFWDEOH�
SKDUPDFRNLQHWLF� SURILOH�� ZKLFK� DOORZ� IRU� VLPSOLILHG� GUXJ�
DGPLQLVWUDWLRQ�LQ�D�VWDQGDUGL]HG�GRVH��IHZHU�FOLQLFDOO\�UHODWHG�
GUXJ�LQWHUDFWLRQV�DQG��WKH\�FDQ�EH��DGPLQLVWHUHG�RQFH�RU�WZLFH�
GDLO\� ZLWKRXW� QHHG� IRU� ODERUDWRU\� � PRQLWRULQJ� DQG� GRVH�
DGMXVWPHQW�

)RQGDSDULQX[�GRVH�LV�����PJ�GDLO\����PJ�LI�����NJ�����PJ�LI�
!����NJ��

DQG�SUHYHQWLRQ�RI�UHFXUUHQFH��)RU�SDWLHQWV�FRQWLQXLQJ�RQ�ORQJ�
WHUP�WUHDWPHQW�EH\RQG���PRQWKV��FRQVLGHUDWLRQ�FDQ�EH�JLYHQ�WR�
UHGXFLQJ�WKH�GRVH�WR����PJ�32�GDLO\�
5LYDUR[DEDQ�KDV�YHU\�IHZ�VLJQLILFDQW�GUXJ�GUXJ�LQWHUDFWLRQV��
DQG�IRRG�GRHV�QRW�DIIHFW�DEVRUSWLRQ�IURP�WKH�JDVWURLQWHVWLQDO�

����������WUDFW��WKH�RUDO�ELRDYDLODELOLW\�LV�PRUH�WKDQ�����

'DELJDWUDQ�LV�DQ�RUDO�DQWLFRDJXODQW�WKDW�ZRUNV�WKURXJK�GLUHFW�
LQKLELWLRQ� RI� FORWWLQJ� IDFWRU� ,,D� �WKURPELQ��� 'DELJDWUDQ�

(GR[DEDQ�LV�D�GLUHFW�RUDO�LQKLELWRU�RI�IDFWRU�;D�WKDW�LV�FDSDEOH�
RI� LQKLELWLQJ� IUHH� DQG� ERXQG� IDFWRU� ;D�� (GR[DEDQ� LV�
DGPLQLVWHUHG�DW� ���PJ�RQFH�GDLO\� DIWHU������GD\V�RI� LQLWLDO� �
SDUHQWHUDO�DQWLFRDJXODWLRQ��XVXDOO\�D�/0:+��IRU�WKH�GXUDWLRQ�

����������RI�WUHDWPHQW�

UHTXLUHV�D������GD\�LQLWLDO�WUHDWPHQW�SHULRG�ZLWK�D�SDUHQWHUDO�
DQWLFRDJXODQW��XVXDOO\�D�/0:+���'DELJDWUDQ�LV�GRVHG�DW�����
PJ� 32� WZLFH� GDLO\� IRU� WKH� GXUDWLRQ� RI� WUHDWPHQW�� 'RVH�

����������UHGXFWLRQ�KDV�QRW�EHHQ�VWXGLHG�ZLWK�WKLV�GUXJ�

7KURPERO\VLV�
1,&(�JXLGHOLQHV�DQG�RWKHU�VWXGLHV�VXJJHVW� �WKURPERO\VLV�FDQ�
EH� FRQVLGHUHG� LQ� PDVVLYH� SUR[LPDO� ORZHU� H[WUHPLW\�
WKURPERVLV�RU�LOLRIHPRUDO�WKURPERVLV�DVVRFLDWHG�ZLWK�VHYHUH�
V\PSWRPV�RU�OLPE�WKUHDWHQLQJ�LVFKHPLD�IRU�OHVV�WKDQ����GD\V��
7UHDWPHQW�PRGDOLWLHV�LQFOXGH�V\VWHPLF�WKURPERO\VLV��FDWKHWHU�

��������GLUHFWHG� WKURPERO\VLV�� DQG� VXUJLFDO� WKURPEHFWRP\� �
6HOHFWLRQ�RI�SDWLHQWV�PXVW�EH�JXLGHG�E\�D�PXOWLGLVFLSOLQDU\�
DSSURDFK�� ZLWK� LQSXWV� IURP� D� YDVFXODU� VXUJHRQ� DQG�
LQWHUYHQWLRQDO� UDGLRORJLVW�� DQG� PXVW� FRQVLGHU� SDWLHQW�
SUHIHUHQFHV

1RQ�SKDUPDFRORJLFDO�WKHUDS\�IRU�'97�
,QIHULRU� 9HQD� &DYD� �,9&�� )LOWHUV� IRU� 'HHS� 9HLQ�
7KURPERVLV7UHDWPHQW�
7KH� XVH� RI� YHQD� FDYD� ILOWHUV� LQ� WUHDWPHQW� RI� 97(� LV�
FRQWURYHUVLDO� DQG� HYLGHQFH� IRU� VDIHW\� DQG� HIIHFWLYHQHVV� LV�
ODFNLQJ�$Q� LQIHULRU� YHQD� FDYD� ILOWHU� LV� UDUHO\� LQGLFDWHG��
+RZHYHU� LQ� VRPH�KLJK� ULVN�SDWLHQWV�� ,I� WKHUH� LV�DQ�DEVROXWH�
FRQWUDLQGLFDWLRQ�WR�WKHUDSHXWLF�DQWLFRDJXODWLRQ��FRPSOLFDWLRQV�
IURP�DQWLFRDJXODWLRQ��RU�IDLOXUH�RI�DQWLFRDJXODWLRQ�LQ�D�SDWLHQW�
ZLWK�DFXWH�SUR[LPDO�'97��DQ�LQIHULRU�YHQD�FDYD�ILOWHU�PD\�EH�
LQGLFDWHG�� 3RVVLEOH� FRPSOLFDWLRQV� IURP� LQIHULRU� YHQD� FDYD�

���ILOWHU�SODFHPHQW�LQFOXGH�WKURPERVLV�DQG�DUWHULRYHQRXV�ILVWXOD�
��

&RPSUHVVLRQ

$EVROXWH�FRQWUD�LQGLFDWLRQV�IRU�FRPSUHVVLRQ�VWRFNLQJ�LQ�'97�
DUH� DGYDQFHG� SHULSKHUDO� DUWHULDO� RFFOXVLYH� GLVHDVH��
GHFRPSHQVDWHG� KHDUW� IDLOXUH�� VHSWLF� SKOHELWLV� DQG�
SKOHJPDVLDFDHUXOHDGROHQV��'97�OHDGLQJ�WR�VHYHUH�VZHOOLQJ�RI�
WKH� ZKROH� OHJ��� 5HODWLYH� FRQWUD�LQGLFDWLRQV� DUH� VXSSXUDWLYH�
GHUPDWRVHV�� LQWROHUDQFH� RI� FRPSUHVVLRQ� VWRFNLQJ� IDEULF��
DGYDQFHG�QHXURSDWK\�DQG�FKURQLF�DUWKULWLV�

*UDGXDWHG� FRPSUHVVLRQ� VWRFNLQJ� WUDGLWLRQDOO\� KDV� EHHQ� DQ�
LQWHJUDO�SDUW�RI�WKH�WUHDWPHQW�RI�DFXWH�'97�EHFDXVH�RI�SURYHQ�
HYLGHQFH�RI� UHGXFWLRQ�RI� WKH� LQFLGHQFH�DQG�VHYHULW\�RI�SRVW�

�����������WKURPERWLF� V\QGURPH�� � �0RUH� UHFHQW� WULDOV� DQG�PHWD�
DQDO\VLV� KDYH� KRZHYHU� VKRZQ� QR� EHQHILW� RI� JUDGXDWHG�
FRPSUHVVLRQ�VWRFNLQJ�LQ�SUHYHQWLQJ� �WKH� �RFFXUUHQFH�RI�SRVW�

��������SKOHELWLV� V\QGURPH� LQ� SDWLHQWV� GLDJQRVHG� ZLWK� '97� �
6WRFNLQJV�VKRXOG�WKHUHIRUH�QR�ORQJHU�EH�SUHVFULEHG�URXWLQHO\�
EXW� RQO\� XVHG� VHOHFWLYHO\� LQ� SDWLHQWV� WR� WUHDW� V\PSWRPV�
�VZHOOLQJ��SDLQ��

'XUDWLRQ�RI�WUHDWPHQW
7KH�ULVN�RI�97(�UHFXUUHQFH�LV�JUHDWHVW�LQ�WKH�ILUVW�\HDU�DIWHU�WKH�
HYHQW� DQG� UHPDLQV� HOHYDWHG� LQGHILQLWHO\� FRPSDUHG�ZLWK� WKH�
JHQHUDO� SRSXODWLRQ�� $FFRUGLQJ� WR� GDWD� IURP� D� UDQGRPL]HG�
WULDOV��WKH�ULVN�RI�HDUO\�UHFXUUHQFH��RQ�DQWLFRDJXODQW�WUHDWPHQW��

��LV� DERXW� ����� � /LIHWLPH� UHFXUUHQFH� UDWHV� IRU� '97� UDQJHV�
IURP� ���� WR� ����� GHSHQGLQJ� RQ� WKH� SRSXODWLRQ�� ,I�
DQWLFRDJXODQWV� DUH� VWRSSHG� EHIRUH� DFWLYH� WUHDWPHQW� LV�
FRPSOHWHG��WKH�ULVN�RI�UHFXUUHQW�97(�LV�KLJKHU�WKDQ�LI�WUHDWPHQW�
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9HQRXV�WKURPERHPEROLVP��97(��LV�D�FRPPRQ�FRPSOLFDWLRQ�
GXULQJ�DQG�DIWHU�KRVSLWDOL]DWLRQ�IRU�DFXWH�PHGLFDO� LOOQHVV�RU�
VXUJHU\��7KH�ULVN�RI�97(�LQ��KRVSLWDOL]HG�PHGLFDO�DQG�VXUJLFDO�
SDWLHQWV� � EDVHG� RQ� $&&3� JXLGHOLQHV� ZDV� ���� LQ� WKH�

��PXOWLQDWLRQDO�FURVV�VHFWLRQ�(1'256(�VWXG\� �6XUYHLOODQFH�
VWXGLHV� KDYH� IRXQG� WKDW� WKH� DEVROXWH� ULVN� RI� '97� ZLWKRXW�
WKURPERSURSK\OD[LV��LQ�KRVSLWDOL]HG�SDWLHQWV�LV�DSSUR[LPDWHO\�
���WR�����DPRQJ��JHQHUDO�PHGLFDO�SDWLHQWV��RU�JHQHUDO�VXUJLFDO�
SDWLHQWV�DQG���� WR�����IROORZLQJ�PDMRU�RUWKRSHGLF�VXUJHU\�

����7DEOH� ��� $SSUR[LPDWHO\� ������� RI� VXFK� WKURPEL� DUH�
FOLQLFDOO\� VLOHQW� RU� DV\PSWRPDWLF� DQG� DUH� GHWHFWHG� ZKHQ�
PHGLFDO� SDWLHQWV� XQGHUJR� REMHFWLYH� VFUHHQLQJ� IRU� '97��
3XOPRQDU\�HPEROLVP�IURP�'97�DFFRXQWV�IRU�������RI�GHDWKV�
LQ� KRVSLWDOL]HG� SDWLHQWV�� PDNLQJ� 97(� WKH� PRVW� FRPPRQ�

�SUHYHQWDEOH� FDXVH� RI� LQ�KRVSLWDO� GHDWK� � ,W� LV� GLIILFXOW� WR�
GHWHUPLQH�ZKLFK� DW� ULVN� SDWLHQW�ZLOO� GHYHORS�'97�DQG�3(��
7KURPERSURSK\OD[LV� LV� WKHUHIRUH� WKH� PRVW� DSSURSULDWH�
PHDVXUH�LQ�WKH�KRVSLWDOL]HG�SDWLHQWV�WR�SUHYHQW�WKH�PRUWDOLW\�
DQG�PRUELGLW\�IURP�'97�

7KH�GXUDWLRQ�RI�WUHDWPHQW�VKRXOG�EH�LQGLYLGXDOL]HG�DQG�EDVHG�
RQ� HVWLPDWHG� ULVNV� RI� UHFXUUHQW� WKURPERVLV� DQG� ULVN� RI�
EOHHGLQJ��,I�WKHUH�DUH�QR�FRQWUDLQGLFDWLRQV��FXUUHQW�JXLGHOLQHV�
UHFRPPHQG�DQWLFRDJXODWLRQ�IRU�D�PLQLPXP�RI�WKUHH�PRQWKV�
IRU�3(�DQG�SUR[LPDO�'97�LI�D�UHYHUVLEOH�SURYRNLQJ�IDFWRU�LV�
LGHQWLILHG�DV�WKH�FDXVH�RI�97(�VXUJHU\��FHDVDWLRQ�RI�KRUPRQDO�

�����WKHUDS\��

7DEOH� ��� $SSUR[LPDWH� 5LVNV� RI� '97� LQ� +RVSLWDOL]HG�
3DWLHQWV��

�([WHQGHG�DQWLFRDJXODWLRQ�WKHUDS\�LV�UHFRPPHQGHG�LQ�SDWLHQWV�
ZLWK�D�ILUVW�97(�WKDW�LV�DQ�XQSURYRNHG�SUR[LPDO�'97�RI�WKH�OHJ�

��RU�3(�ZLWK�D�ORZ�WR�PRGHUDWH�EOHHGLQJ�ULVN�� � �3DWLHQWV�ZLWK�
SHUPDQHQW�ULVN�IDFWRUV�RU�SDWLHQWV�ZLWK�UHFXUUHQW�'97�RU�3(�

��UHTXLUH�OLIHORQJ�VHFRQGDU\�SUHYHQWLRQ�

5LVN�DVVHVVPHQW�IRU�WKURPERSURSK\OD[LV�DQG�EOHHGLQJ�

3DWLHQWV�*URXS� ���������'97�3UHYDOHQFH������

3523+</$;,6

�����ZDV�VWRSSHG�DIWHU�LWV�FRPSOHWLRQ /RQJ�WHUP�DQWLFRDJXODWLRQ�
UHGXFHV�WKH�ULVN�RI�UHFXUUHQW�97(�EXW�UHVXOWV�LQ�PRUH�EOHHGLQJ�
HYHQWV�

5LVN�DVVHVVPHQW�LV�DQ�LPSRUWDQW�WRRO�IRU�SUHYHQWLQJ�97(�DQG�LW�
VKRXOG�DOVR�LQFOXGH�EOHHGLQJ�ULVN�DVVHVVPHQW�

5LVN�DVVHVVPHQW�LV�DQ�LPSRUWDQW�WRRO�IRU�SUHYHQWLQJ�97(�DQG�LW�
VKRXOG�DOVR�LQFOXGH�EOHHGLQJ�ULVN�DVVHVVPHQW�
7KH�ULVN�RI�97(�LQ�KRVSLWDOL]HG�SDWLHQWV�LV�GHWHUPLQHG�E\�ERWK�
SDWLHQW�FKDUDFWHULVWLFV�DQG�WKH�FOLQLFDO�VHWWLQJV�DQG�WKLV�FDQ�EH�
VWUDWLILHG�EDVHG�RQ�DJH�RI�WKH�SDWLHQW��SUHVHQFH�RU�DEVHQFH�RI�
RWKHU�ULVN�IDFWRUV�IRU�'97�DQG�WKH�W\SH�RI�WUDXPD�RU�VXUJHU\��
7KRVH�DW�ORZ�ULVN�GR�QRW�QHHG�VSHFLILF�WKHUDS\�DSDUW�IURP�HDUO\�
PRELOL]DWLRQ��ZKHUHDV�WKRVH�DW�PRGHUDWH�RU�KLJKHU�ULVN�VKRXOG�

��UHFHLYH� WKURPERSURSK\OD[LV� �7DEOH� ��� � ([DPSOH� RI� ULVN�
DVVHVVPHQW� PRGHO� IRU� LQGLYLGXDO� SDWLHQWV� DV� WKH� EDVLV� RI�
SUHVFULELQJ�WKURPERSURSK\OD[LV�IRU�PHGLFDO�SDWLHQW�LV�3DXGDO�

��ULVN�DVVHVVPHQW�PRGHO��7DEOH��D�DQG��E��

$PHULFDQ� &ROOHJH� RI� &KHVW� 3K\VLFLDQV� (YLGHQFH�%DVHG�
&OLQLFDO� 3UDFWLFH� *XLGHOLQHV� �WK� HGLWLRQ� UHFRPPHQGHG�
LPSOHPHQWDWLRQ� RI� JURXS�VSHFLILF� WKURPERSURSK\OD[LV�
URXWLQHO\�IRU�DOO�SDWLHQWV�ZKR�EHORQJ�WR�HDFK�RI�WKH�PDMRU�WDUJHW�
JURXS��IRU�H[DPSOH�PHGLFDO�SDWHQWV��SDWLHQWV�XQGHUJRLQJ�PDMRU�

��VXUJHU\�RU�WUDXPD��7DEOH�����

7KH�ULVN�RI�97(�LQ�KRVSLWDOL]HG�SDWLHQWV�LV�GHWHUPLQHG�E\�ERWK�
SDWLHQW�FKDUDFWHULVWLFV�DQG�WKH�FOLQLFDO�VHWWLQJV�DQG�WKLV�FDQ�EH�
VWUDWLILHG�EDVHG�RQ�DJH�RI�WKH�SDWLHQW��SUHVHQFH�RU�DEVHQFH�RI�
RWKHU�ULVN�IDFWRUV�IRU�'97�DQG�WKH�W\SH�RI�WUDXPD�RU�VXUJHU\��
7KRVH�DW�ORZ�ULVN�GR�QRW�QHHG�VSHFLILF�WKHUDS\�DSDUW�IURP�HDUO\�
PRELOL]DWLRQ��ZKHUHDV�WKRVH�DW�PRGHUDWH�RU�KLJKHU�ULVN�VKRXOG�

��UHFHLYH� WKURPERSURSK\OD[LV� �7DEOH� ��� � ([DPSOH� RI� ULVN�
DVVHVVPHQW� PRGHO� IRU� LQGLYLGXDO� SDWLHQWV� DV� WKH� EDVLV� RI�
SUHVFULELQJ�WKURPERSURSK\OD[LV�IRU�PHGLFDO�SDWLHQW�LV�3DXGDO�

��ULVN�DVVHVVPHQW�PRGHO��7DEOH��D�DQG��E��

5LVN�DVVHVVPHQW�IRU�WKURPERSURSK\OD[LV�DQG�EOHHGLQJ�

$PHULFDQ� &ROOHJH� RI� &KHVW� 3K\VLFLDQV� (YLGHQFH�%DVHG�
&OLQLFDO� 3UDFWLFH� *XLGHOLQHV� �WK� HGLWLRQ� UHFRPPHQGHG�
LPSOHPHQWDWLRQ� RI� JURXS�VSHFLILF� WKURPERSURSK\OD[LV�
URXWLQHO\�IRU�DOO�SDWLHQWV�ZKR�EHORQJ�WR�HDFK�RI�WKH�PDMRU�WDUJHW�
JURXS��IRU�H[DPSOH�PHGLFDO�SDWHQWV��SDWLHQWV�XQGHUJRLQJ�PDMRU�

��VXUJHU\�RU�WUDXPD��7DEOH�����

��

0HGLFDO�SDWLHQWV�
*HQHUDO�VXUJHU\���
0DMRU�J\QHFRORJLF�VXUJHU\�
0DMRU�XURORJLF�VXUJHU\�
1HXURVXUJHU\�
6WURNH�
+LS�RU�NQHH�DUWKURSODVW\��+)6�
0DMRU�WUDXPD�
6&,�
&ULWLFDO�FDUH�SDWLHQWV�
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$SSUR[LPDWH�'97�5LVN
ZLWKRXW��7KURPERSURSK\OD[LV���

�����

�������

��������

6XJJHVWHG�WKURPER
SURSK\OD[LV�RSWLRQV�

1R�VSHFLILF�WKURPERSURSK\OD[LV�
(DUO\�DQG�³DJJUHVVLYH´�DPEXODWLRQ�

/0:+��DW�UHFRPPHQGHG�GRVHV���
/'8+�ELG�RU�WLG��IRQGDSDULQX[

0HFKDQLFDO�WKURPERSURSK\OD[LV�
�
/0:+��DW�UHFRPPHQGHG�GRVHV���
IRQGDSDULQX[�RUDO�YLWDPLQ�.�DQWDJRQLVW�
�,15�����

0HFKDQLFDO�WKURPERSURSK\OD[LV�

7DEOH����/HYHOV�RI�7KURPERHPEROLVP�5LVN�DQG�5HFRPPHQGHG�7KURPERSURSK\OD[LV�LQ�3DWLHQWV�

5LVN�)DFWRU�
$FWLYH�FDQFHU��
3UHYLRXV�97(��ZLWK�WKH�H[FOXVLRQ�RI�VXSHUILFLDO�YHLQ�WKURPERVLV��
5HGXFHG�PRELOLW\�
$OUHDG\�NQRZQ�WKURPERSKLOLF�FRQGLWLRQ��
5HFHQW��!���PR��WUDXPD�DQG��RU�VXUJHU\�
(OGHUO\�DJH�!���\���
+HDUW�DQG��RU�UHVSLUDWRU\�IDLOXUH�
$FXWH�P\RFDUGLDO�LQIDUFWLRQ�RU�LVFKHPLF�VWURNH�
$FXWH�LQIHFWLRQ�DQG��RU�UKHXPDWRORJLF�GLVRUGHU�
2EHVLW\��%0,�!����
2QJRLQJ�KRUPRQDO�WUHDWPHQW�

3RLQWV��
��
��
��
��
��
�
��
��
��
��
�

7DEOH��D��3DGXD�5LVN�$VVHVVPHQW�VFRUH�IRU�0HGLFDO�3DWLHQWV

x 8)+�LV�VDIHU�IRU�SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\�&U&O���P/�PLQ�

x )RU� SDWLHQWV� ZLWK� ULVN� RI� EOHHGLQJ�� QRQ�SKDUPDFRORJLFDO� PHDQV� RI� WKURPERSURSK\OD[LV� LV� � � �
� � UHFRPPHQGHG�� WKHVH� LQFOXGH� $(6�� ,3&� DQG� SDWLHQWV� ZLWK� VWURNH� DUH� QRW� UHFRPPHQGHG� WR� XVH� � �
� � � $(6�LQ�WKH�DFXWH�SKDVHV�RI�VWURNH�

x /0:+�KDV�SURYHQ�WR�EH�VDIH�LQ�PHGLFDO�SDWLHQWV�ZKR�GR�QRW�KDYH�D�VLJQLILFDQW�EOHHGLQJ�ULVN�
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/HYHOV�RI�5LVN��

/RZ�ULVN
0LQRU�VXUJHU\�LQ�PRELOH�����SDWLHQWV�

0RGHUDWH�ULVN
0RVW�JHQHUDO��RSHQ�J\QHFRORJLF�RU�XURORJLF�VXUJHU\�SDWLHQWV�
0HGLFDO�SDWLHQWV��EHG�UHVW�RU�VLFN

0RGHUDWH�97(�ULVN�SOXV�KLJK�EOHHGLQJ�ULVN�

+LJK�ULVN�
+LS�RU�NQHH�DUWKURSODVW\��+)6
0DMRU�WUDXPD��6&,

+LJK�97(�ULVN�SOXV�KLJK�EOHHGLQJ�ULVN�



7DEOH��E��97(�3URSK\OD[LV�5HFRPPHQGDWLRQV�%DVHG�RQ�5LVN�6FRUH

3RLQWV�
��
!��

5LVN�
/RZ�97(�5LVN
+LJK�97(�5LVN�DQG�/RZ�%OHHG�5LVN
+LJK�97(�5LVN�DQG�+LJK�%OHHG�5LVN�

7DEOH����'HJUHH�RI�7KURPERHPROLVP�5LVN�LQ�6XUJLFDO�3DWLHQWV�ZLWKRXW�3URSK\OD[LV

5LVN�OHYHO�

/RZ�ULVN
0LQRU�VXUJHU\�LQ�SDWLHQWV�DJHG�����\�ZLWK�QR�
DGGLWLRQDO�ULVN�IDFWRUV�

0RGHUDWH�ULVN
0LQRU�VXUJHU\�LQ�SDWLHQWV�ZLWK�DGGLWLRQDO�ULVN�IDFWRUV
6XUJHU\�LQ�SDWLHQWV�DJHG�������\�ZLWK�QR�DGGLWLRQDO�
ULVN�IDFWRUV
�
+LJK�ULVN
6XUJHU\�LQ�SDWLHQWV�!���\�RU�ZLWK�DGGLWLRQDO�ULVN�IDFWRUV�
�HJ��3ULRU�97(��FDQFHU�

+LJKHVW�ULVN
6XUJHU\�LQ�SDWLHQWV�ZLWK�PXOWLSOH�ULVN�IDFWRUV�
�DJH!���\��FDQFHU��SULRU�97(�
+LS�RU�NQHH�DUWKURSODVW\��KLS�IUDFWXUH�VXUJHU\����
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5HFRPPHQGDWLRQ��
97(�SURSK\OD[LV�QRW�QHHGHG
3KDUPDFRORJLF�3URSK\OD[LV
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� 0HFKDQLFDO� WKURPERSURSK\ODFWLF� PHWKRG� � � LQFOXGHV�
JUDGXDWHG� FRPSUHVVLRQ� VWRFNLQJV� �*&6�� ZLWK� JUDGXDWHG�
SUHVVXUH��KLJKHVW�DW�WKH�DQNOH�DQG�ORZHU�SUR[LPDOO\��WR�SUHYHQW�
YHQRXV� VWDVLV� GXH� WR� SUHVVXUH� GLIIHUHQFH�� ,QWHUPLWWHQW�
SQHXPDWLF�FRPSUHVVLRQ��,3&��LQYROYHV�DOWHUQDWH�LQIODWLRQ�DQG�
GHIODWLRQ� RI� FXIIV�� ZKLOH� YHQRXV� IRRW� SXPS� �9)3�� HQWDLOV�
LQWHUPLWWHQW�SODQWDU�FRPSUHVVLRQ�DQG�VHUYHV�WR�SUHYHQW�YHQRXV�
VWDJQDWLRQ�LQ�WKH�ORZHU�OLPEV�E\�LQFUHDVLQJ�PHDQ�EORRG�IORZ�
YHORFLW\� LQ� OHJ� YHLQV� DQG� UHGXFLQJ� YHQRXV� VWDVLV�� � 7KH�
PHFKDQLFDO�PHWKRGV���GR�QRW�FDXVH�EOHHGLQJ�KHQFH�WKH\�FDQ�EH�
XVHG�IRU�SDWLHQWV�LQ�ZKLFK�DQWLFRDJXODQWV�DUH��FRQWUDLQGLFDWHG��
,QFOXGLQJ� SDWLHQWV� ZLWK� DFWLYH� RU� UHFHQW� JDVWURLQWHVWLQDO� �
EOHHGLQJ�� SDWLHQWV� ZLWK� KHPRUUKDJLF� VWURNH� DQG� WKRVH� ZLWK�
KHPRVWDWLF�GHIHFWV�

�(DUO\�DQG�IUHTXHQW�IXOO�DPEXODWLRQ�PD\�QRW�EH�LPPHGLDWHO\�
IHDVLEOH� LQ� KRVSLWDOL]HG� SDWLHQWV� RU� DIWHU� VXUJHU\� DQG�PDQ\�
KRVSLWDO� DVVRFLDWHG� V\PSWRPDWLF� WKURPERHPEROLF� HYHQWV�
RFFXU�DIWHU�DPEXODWLRQ�LV�LQLWLDWHG��0RELOL]DWLRQ�DORQH�GRHV�QRW�
DQG� FDQQRW� SURYLGH� DGHTXDWH� WKURPERSURSK\OD[LV� LQ�
KRVSLWDOL]HG�SDWLHQWV�

$OO�WKH�WKUHH�PHFKDQLFDO�PHWKRGV�RI�WKURPERSURSK\OD[LV�KDYH�
EHHQ�VKRZQ�WR�UHGXFH�WKH�ULVN�RI�'97�LQ�D�QXPEHU�RI�SDWLHQW�
JURXSV��KRZHYHU�WKH\�KDYH�EHHQ�VWXGLHG�PXFK�OHVV�H[WHQVLYHO\�
WKDQ� DQWLFRDJXODQW�EDVHG� DSSURDFKHV� DQG� DUH� JHQHUDOO\� OHVV�

�����HIILFDFLRXV�WKDQ�DQWLFRDJXODQW�WKURPERSURSK\OD[LV�

&KHPLFDO�SURSK\OD[LV

0HFKDQLFDO�PHWKRGV�RI�WKURPERSURSK\OD[LV

(VWDEOLVKHG� DQWLFRDJXODQWV� LQ� XVH� LQFOXGH� ZDUIDULQ�
�&RXPDGLQ��� XQIUDFWLRQDWHG� KHSDULQ�� ORZ�PROHFXODU� ZHLJKW�
KHSDULQ��IRQGDSDULQX[��DQG�WKH�1RQ�YLWDPLQ�.�DQWDJRQLVW�2UDO�
$QWLFRDJXODQWV� �GDELJDWUDQ�� ULYDUR[DEDQ�� DSL[DEDQ�� DQG�
HGR[DEDQ���$VSLULQ�KDV�EHHQ�FRQVLGHUHG�DV� �SRVVLEOH�ORZ�ULVN�
PHDVXUH� IRU�SUHYHQWLQJ� �'97�DQG� LWV�XVH�DGYRFDWHG�E\� WKH�

�� ������6FRWWLVK� ,QWHUFROOHJLDWH� *XLGHOLQHV� � DQG� RWKHU� VWXGLHV � �
KRZHYHU�WKH�JXLGHOLQHV�IURP�WKH�$PHULFDQ�&ROOHJH�RI�&KHVW�

7KURPERSURSK\OD[LV� PHWKRGV� LQ� XVH� LQFOXGH� JHQHUDO�
PHDVXUHV��PHFKDQLFDO�DQG�SKDUPDFRORJLFDO�DJHQWV�

��*HQHUDO�0HDVXUHV��
� (DUO\� PRELOL]DWLRQ� DQG� OHJ� H[HUFLVHV� DUH� HQFRXUDJHG� LQ�
SDWLHQWV� UHFHQWO\� LPPRELOL]HG�� ,PPRELOLW\� KDV� EHHQ�

���GHPRQVWUDWHG� WR� LQFUHDVH� WKH� ULVN� RI� '97� WHQIROG� DQG�
SURORQJHG�EHG�UHVW�KDV�QRW�EHHQ�IRXQG�WR�EH�RI�DQ\�VLJQLILFDQW�

��EHQHILW�IRU�PDQ\�PHGLFDO�FRQGLWLRQV�
$GHTXDWH� K\GUDWLRQ� VKRXOG� DOVR� EH� HQVXUHG� LQ� LPPRELOLVHG�
SDWLHQWV� EHFDXVH� KDHPRFRQFHQWUDWLRQ� LQFUHDVHV� EORRG�
YLVFRVLW\�DQG�UHGXFHV�EORRG�IORZ��HVSHFLDOO\�LQ�WKH�GHHS�YHLQV�
RI�WKH�OHJ�LQ�LPPRELOH�SDWLHQWV�
%RWK�PHFKDQLFDO�DQG�SKDUPDFRORJLF�DJHQWV�FDQ�EH�XVHG�IRU�
WKURPERSURSK\OD[LV��0HFKDQLFDO� PHWKRGV� VHUYH� WR� SUHYHQW�
YHQRXV� VWDJQDWLRQ� LQ� WKH� ORZHU� OLPEV�E\�SURPRWLQJ�YHQRXV�
RXWIORZ��ZKHUHDV�SKDUPDFRORJLF�PHWKRGV�DFW�E\�DWWHQXDWLQJ�
FRDJXODWLRQ�

0HWKRGV�RI�3URSK\OD[LV�

&21&/86,21

'97�3523+</$&7,&�*8,'(/,1(6
(DUO\�DQG�IUHTXHQW�DPEXODWLRQ�RI�KRVSLWDOL]HG�SDWLHQWV�DW�ULVN�
IRU�97(�LV�DQ�LPSRUWDQW�SULQFLSOH�RI�SDWLHQW�FDUH�

'DELJDWUDQ�� ULYDUR[DEDQ�� DSL[DEDQ� RU� /0:+� ZHUH� DOO�
UHFRPPHQGHG� DV� ILUVW� OLQH� FKHPRSURSK\OD[LV� IRU�
WKURPERHPEROLVP�LQ�SDWLHQWV�ZLWK�KLS�NQHH�MRLQW�UH�SODFHPHQW�

���� ���� �� ��VXUJHU\� � 7KH� $&&3� JXLGHOLQHV �� UHFRPPHQGHG�
GDELJDWUDQ�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�LVFKHPLF�VWURNH�RU�7,$�
DQG�DWULDO�ILEULOODWLRQ��LQFOXGLQJ�SDUR[\VPDO�DWULDO�ILEULOODWLRQ��
+RZHYHU��GDELJDWUDQ�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�VHYHUH�
UHQDO�LPSDLUPHQW��8)+�LV�WKH�SUHIHUUHG�DQWLFRDJXODQW�IRU�97(�
SURSK\OD[LV�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�DQG�/0:+V�LQ�
DOO�RWKHU�SDWLHQW�SRSXODWLRQV�ZLWK�QR�FRQWUDLQGLFDWLRQV�

0HFKDQLFDO�SURSK\OD[LV�LV�UHFRPPHQGHG�SULPDULO\�LQ�SDWLHQWV�
DW� KLJK� ULVN� IRU� EOHHGLQJ�RU� DV� DQ� DGMXQFW� WR� DQWLFRDJXODQW�
EDVHG� WKURPERSURSK\OD[LV�� ,W� VKRXOG� EH�ZRUQ� FRQWLQXRXVO\�
GXULQJ� WKH� SHULRG� RI� LPPRELOLW\� WR� WKH� UHWXUQ� RI� IXOO�
DPEXODWLRQ��,W�LV�FRQWUDLQGLFDWHG�LQ�FULWLFDO�OLPE�LVFKDHPLD�

7KH�GXUDWLRQ�RI�WKURPERSURSK\OD[LV�GHSHQGV�RQ�WKH�OHYHO�RI�
ULVN�RI�97(��6WDQGDUG�WKURPERSURSK\OD[LV�RI���WR����GD\V�LV�
XVXDOO\� FRPPHQFHG� XQWLO� WKH� SDWLHQW� LV� DPEXODWLQJ��5HFHQW�
VWXGLHV�KDYH�IRXQG�WKDW�DFWLYDWLRQ�RI�FRDJXODWLRQ�SHUVLVWV�IRU�DW�
OHDVW����GD\V�DIWHU�7+5�DQG�WKDW�H[WHQGHG�WKURPERSURSK\OD[LV��
WKURXJK�WKH���ZHHNV�DIWHU�KRVSLWDO�GLVFKDUJH�LV�EHQHILFLDO�IRU�
FHUWDLQ� KLJK� ULVN� VLWXDWLRQV� VXFK� DV� � LQ� SDWLHQWV� XQGHUJRLQJ�
VXUJHU\� IRU� FDQFHU� RU� WRWDO� KLS� UHSODFHPHQW�� WRWDO� NQHH�

��������UHSODFHPHQW� DQG� KLS� IUDFWXUH� WUHDWPHQW� � � +RZHYHU� �
SD W L HQ W V � DGPL W W HG � ZL WK � DFX WH � PHG LFD O � L O OQHVV �
WKURPERSURSK\OD[LV�VKRXOG�EH�FRQWLQXHG�XQWLO�GLVFKDUJH�IRU�
WKH�PDMRULW\�RI�WKH�SDWLHQWV

�� ���3K\VLFLDQV� �WKH�,QVWLWXWH�IRU�&OLQLFDO�6\VWHPV�,PSURYHPHQW�
�����DQG� RWKHU� VWXGLHV � FDXWLRQ� DJDLQVW� UHO\LQJ� RQ� DVSLULQ� IRU�

SUHYHQWLRQ�RI�'97�EHFDXVH�RI�WKH�ULVN�RI�LQFUHDVHG�EOHHGLQJ�
DQG�LWV�IDLOXUH�WR�VLJQLILFDQWO\�UHGXFH�WKH�UDWH�RI�UHFXUUHQFH�RI�
YHQRXV�WKURPERHPEROLVP��

'97� LV� D� SUHYHQWDEOH� FRPPRQ� FOLQLFDO� FRQGLWLRQ� LQ�
KRVSLWDOL]HG�SDWLHQWV�ZLWK�SRWHQWLDO�IDWDO�DFXWH�FRPSOLFDWLRQ�RI�
SXOPRQDU\� HPEROLVP� DQG� GLVDEOLQJ� PRUELGLW\�� &OLQLFDO�
V\PSWRPV� DQG� VLJQV� DUH� XQUHOLDEOH� IRU� GLDJQRVLV�� 7KH�
YDOLGDWHG� GLDJQRVWLF� SDWKZD\� LQYROYHV� FOLQLFDO� VXVSLFLRQ��
SUHWHVW�SUREDELOLW\��'�GLPHU�DVVD\��DQG�YHQRXV�XOWUDVRXQG�DV�
WKH� JROG� VWDQGDUG�� 'LDJQRVLV� VKRXOG� EH� SURPSW� DQG�
DQWLFRDJXODQW� LV� WKH� PDLQVWD\� RI� WUHDWPHQW� XQOHVV�
FRQWUDLQGLFDWHG�� 3UHYHQWLRQ� RI� '97� DQG� LWV� SRWHQWLDO�
FRPSOLFDWLRQV� FDQ� EH� DFKLHYHG� E\� UHGXFHG� LPPRELOL]DWLRQ��
HDUO\� DPEXODWLRQ�� UHK\GUDWLRQ� DQG� FRPELQDWLRQ� RI�
DQWLFRDJXODQWV�DQG�PHFKDQLFDO�PHWKRGV�LQ�KLJK�ULVN�SDWLHQWV�

*RPEH�0HGLFD O�-RXUQD O

��
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5()(5(1&(6

��� 0D]]ROD L � / � � $ER\DQV � 9� � $JHQR� :� HW � D O � � �
� � 'LDJQRVLV� DQG�PDQDJHPHQW�RI� DFXWH�GHHS�
YHLQ�� � WKURPERVLV�� D� MRLQW� FRQVHQVXV�
GRFXPHQW�IURP�WKH�� � (XURSHDQ� 6RFLHW\� RI�
&DUGLRORJ\�ZRUNLQJ�JURXSV�RI�� DRUWD� DQG� SHULSKHUDO�
FLUFXODWLRQ�DQG�SXOPRQDU\�� � FLUFXODWLRQ� DQG�
ULJKW�YHQWULFXODU�IXQFWLRQ��(XU�+HDUW�� -������

���� *HH U W V � :+� � +H L W � -$ � � & ODJH W W � *3� � H W � D O � � � �
� 3UHYHQWLRQ� RI� YHQRXV� WKURPERHPEROLVP�� &KHVW�� ������
� ����VXSSO�������6���6�

��� $ J Q H O O L � * � � 3 U H Y H Q W L R Q � R I � Y H Q R X V � � �
� WKURPERHPEROLVP� LQ� VXUJLFDO� SDWLHQWV�� &LUFXODWLRQ��
� �������������6XSSO����,9�����

��� 3LQMDOD� 5�� � $JQLKRWUL� � 9�� � %DOUDM� $� HW� DO��� �
� � ³9HQRXV� WKURPERHPEROLVP� ULVN� 	� �
� � SURSK\OD[LV� LQ� WKH� DFXWH� KRVSLWDO� FDUH�
VHWWLQJ�� � �(1'256(��� D� PXOWLQDWLRQDO�
FURVV��VHFWLRQDO�VWXG\��� UHVXOWV� IURP� WKH� ,QGLDQ� VXEVHW�
GDWD�´�,QGLDQ�-��PHG�� 5HVHDU�� ����������������
��� :D Q J � . / � � & K X � 3 + � � / H H � & + � � H W � D O � � � �
� 0DQDJHPHQW�RI�YHQRXV�WKURPERHPEROLVPV��� SDUW� ,��
� 7KH� FRQVHQVXV� IRU� GHHS� YHLQ� WKURPERVLV�� $FWD� �
� &DUGLRO�6LQ������������������
��� .HVLHPH�(���.HVLHPH�&���-HEELQ�1���,UHNSLWD�(��� ' R Q J R ��
$��'HHS�YHLQ�WKURPERVLV��D�� FOLQLFDO�UHYLHZ��� - � % O G �
� ��������������
��� (QJHOEHUJHU� 53�� $XMHVN\� '�� &DODQFD� /� HW� DO�� �
� ³&RPSDULVRQ� RI� WKH� GLDJQRVWLF� SHUIRUPDQFH� RI� WKH�
� RULJLQDO� DQG� PRGLILHG� :HOOV� VFRUH� LQ� LQSDWLHQWV� DQG�
� RXWSDWLHQWV� ZLWK� VXVSHFWHG� GHHS� YHLQ� WKURPERVLV�´�
� 7KURPERVLV�5HVHDUF�����������������������

��� / H L ] R U R Y L F ] � $ � � 0 L VP H W W L � 3� � 3 U H Y H Q W L Q J � � �
� Y H Q R X V � W K U R P E R H P E R O L V P � L Q � P H G L F D O � � �
� SDWLHQWV�� &LUFXODWLRQ� ������ ���� �6XSSO�� ���� 6XSSO�
� � ,Y������

��� & R K H Q � $7� � 7D S V R Q � 9 )� � % H U J P D Q Q � - ) � � � �
� *ROGKDEHU� 6=�� .DNNDU� $.�� 'HVODQGHV� %�� HW� DO�� �
� 9HQRXV� WKURPERHPEROLVP� ULVN� DQG� SURSK\OD[LV� LQ� WKH�
� DFXWH� KRVSLWDO� FDUH� VHWWLQJ� �(1'256(� VWXG\��� D� �
� PXOWLQDWLRQDO� FURVV�VHFWLRQDO� VWXG\�� /DQFHW� /RQG� (QJO�
� ����������������
��� ) R Z N H V � ) - , � � 3 U L F H � - ) � � ) R Z N H V � ) * 5 � � � �
� ,QFLGHQFH� RI� GLDJQRVHG� GHHS� YHLQ� WKURPERVLV� LQ� WKH�
� JHQHUDO� SRSXODWLRQ�� V\VWHPDWLF� UHYLHZ�� (XU� -� 9DVF�
� � (QGRYDVF�6XUJ��������������

���� /LQH� %�5�� 3DWKRSK\VLRORJ\� DQG� GLDJQRVLV� RI� GHHS�
� � YHQRXV� WKURPERVLV�� 6HPLQDUV� LQ� 1XFOHDU�
0HGLFLQH�������� ��������

���� $QGHUVRQ� )$�� 6SHQFHU� )$�� 5LVN� IDFWRUV� IRU� �
� YHQRXV�WKURPERHPEROLVP��&LUFXODWLRQ�����������6XSSO��

���� %HKUDYHVK�6��+RDQJ�3��1DQGD�$��HW�DO��3DWKRJHQHVLV�RI� �
WKURPERHPEROLVP� DQG� HQGRYDVFXODU� PDQDJHPHQW�� �
7KURPERVLV��������������������

��

� ��������
���� &XVKPDQ�0��(SLGHPLRORJ\�DQG�5LVN�)DFWRUV�IRU�9HQRXV�
� 7KURPERVLV��6HPLQ�+HPDWRO��������������������

���� *HHUWV�:+�� &RGH� .,�� -D\� 50�� &KHQ� (�� 6]DODL� -3��$� �
SURVSHFWLYH�VWXG\�RI�YHQRXV�WKURPERHPEROLVP�DIWHU�� P D M R U �
WUDXPD��1�(QJO�-�0HG�������������������

���� 7DL�600��%XGGKGHY�3��%DVNDUDGDV�$��6LYDUDVDQ�1��7DL� �
150�� 9HQRXV� WKURPERHPEROLVP� LQ� WKH� WUDXPD� SDWLHQW��
� 2UWKRS�7UDXPD�����������������
���� +LUVK� -�� +XOO� 5'�� 5DVNRE� *(�� (SLGHPLRORJ\� DQG�
� � 3DWKRJHQHVLV�RI�9HQRXV�7KURPERVLV��-�$P�
&ROL�&DUGLR�� ����������%����%
���� -DIIUD\� -��<RXQJ� *�'HHS� YHLQ� WKURPERVLV� LQ� SHGLDWULF�
� SDWLHQWV��3HGLDWU�%ORRG�&DQFHU�������������
���� &KRL� � +6�� � &KRL� &:�� .LP� +0�� 3DUN� +:�� �
� 9HQRXV�WKURPERHPEROLVP�LQ�SHGLDWULF�SDWLHQWV�D��V L Q J O H �
� LQVWLWXWLRQ� H[SHULHQFH� LQ� .RUHD�� %ORRG� 5HV�� ������
� � ��������������

���� .QXGVRQ�00��,NRVVL�'*��.KDZ�/��0RUDELWR�'�6SHHW]HQ�
� /6��7KURPERHPEROLVP�DIWHU�WUDXPD��DQ�DQDO\VLV�RI�������
� HSLVRGHV� IURP� WKH� $PHULFDQ� &ROOHJH� RI� 6XUJHRQV�
� � 1DWLRQDO� 7UDXPD� 'DWD� %DQN�� $QQ� 6XUJ�
������������������

���� +HLW�-$��6LOYHUVWHLQ�0'��0RKU�'1��HW�DO��5LVN�IDFWRUV� �
IRU�GHHS�YHLQ�WKURPERVLV�DQG�SXOPRQDU\�HPEROLVP��� $�
SRSXODWLRQ�EDVHG�FDVH�FRQWURO�VWXG\��$UFK�,QWHUQ�� 0 H G � �
�����������������

���� 6DPDPD�00��$Q�HSLGHPLRORJLF�VWXG\�RI��ULVN�IDFWRUV�IRU��
GHHS� YHLQ� WKURPERVLV� LQ� PHGLFDO� RXWSDWLHQWV�� 7KH� 6LULXV�
� VWXG\��$UFK�,QWHUQ�0HG���������������������

���� .\UOH�3$�� �(LFKLQJHU�6��'HHS�YHLQ�WKURPERVLV��/DQFHW�
� ������������������

���� )ORUGDO� 3$�� %HUJTYLVW� '�� %XUPDUN� 86�� HW� DO�� � 5LVN� �
IDFWRUV�� IRU�PDMRU� WKURPERHPEROLVP�DQG�EOHHGLQJ�
WHQGHQF\�DIWHU�� HOHFWLYH� JHQHUDO� VXUJLFDO� RSHUDWLRQV�� 7KH�
)UDJPLQ�� � 0XOWLFHQWUH� 6WXG\� *URXS�� (XU� -�
6XUJ�������������������
���� 6DQG O H U � '$ � � 0D U W L Q � -)� � $X WRS V\ � S URYHQ � �
SXOPRQDU\�� HPEROLVP� LQ� KRVSLWDO� SDWLHQWV�� DUH� ZH�
GHWHFWLQJ�HQRXJK�� GHHS� YHLQ� WKURPERVLV"� -� 5� 6RF�
0HG�������� �� �������������
���� * H H U W V � :+ � � 3 L Q H R � *)� � + H L W � -$ � � H W � D O � � � �
� 3UHYHQWLRQ� RI� YHQRXV� WKURPERHPEROLVP�� 7KH� �
� 6HYHQWK� $&&3� &RQIHUHQFH� RQ� $QWLWKURPERWLF� DQG�
� 7KURPERO\WLF�7KHUDS\��&KHVW���������������6���6�

���� 'DUZRRG� 5- � DQG� 6PLWK � )&7� � ³'HHS� YHLQ � �
WKURPERVLV�´�� 6XUJHU\��������������������������

���� 9HQRXV� WKURPERHPEROLVP�� UHGXFLQJ� WKH� ULVN� RI� �
� YHQRXV� WKURPERHPEROLVP� �GHHS� YHLQ� WKURPERVLV� DQG�
� SXOPRQDU\� HPEROLVP�� LQ� SDWLHQWV� DGPLWWHG� WR� �
� KRVSLWDO��&*���1,&(�FOLQLFDO�JXLGHOLQH������
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