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RU�H[DFHUEDWHG�E\�WKH�HIIHFWV�RI�RSLRLGV�

�� ,PSRUWDQW�VRFLDO��RFFXSDWLRQDO��RU�UHFUHDWLRQDO�DFWLYLWLHV�DUH�JLYHQ�XS�RU�UHGXFHG�EHFDXVH�RI�RSLRLG�
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E� $�PDUNHGO\�GLPLQLVKHG�HIIHFW�ZLWK�FRQWLQXHG�XVH�RI�WKH�VDPH�DPRXQW�RI�DQ�RSLRLG�

1RWH� 7KLV�FULWHULRQ�LV�QRW�FRQVLGHUHG�WR�EH�PHW�IRU�WKRVH�WDNLQJ�RSLRLGV VROHO\�XQGHU�

DSSURSULDWH�PHGLFDO�VXSHUYLVLRQ�

���:LWKGUDZDO��DV�PDQLIHVWHG�E\�HLWKHU�RI�WKH�IROORZLQJ�

D� 7KH�FKDUDFWHULVWLF�RSLRLG�ZLWKGUDZDO�V\QGURPH��UHIHU�WR�&ULWHULD�$�DQG�%�RI�WKH�FULWHULD�VHW�IRU�

RSLRLG�ZLWKGUDZDO��
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SUHVFULEHG�DJRQLVW�PHGLFDWLRQ�VXFK�DV�PHWKDGRQH�RU�EXSUHQRUSKLQH�DQG�QRQH�RI�WKH�FULWHULD�

IRU�RSLRLG�XVH�GLVRUGHU�KDYH�EHHQ�PHW�IRU�WKDW�FODVV�RI�PHGLFDWLRQ��H[FHSW�WROHUDQFH�WR��RU�
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XQLWV��
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RSLRLG�VXEVWDQFHV�WKDW�DUH�XVHG�IRU�QR�OHJLWLPDWH�PHGLFDO�SXUSRVH�RU��LI�DQRWKHU�PHGLFDO�FRQGLWLRQ�LV�SUHVHQW�

WKDW�UHTXLUHV�RSLRLG�WUHDWPHQW��WKDW�DUH�XVHG�LQ�GRVHV�JUHDWO\�LQ�H[FHVV�RI�WKH�DPRXQW�QHHGHG�IRU�WKDW�

PHGLFDO�FRQGLWLRQ���)RU�H[DPSOH��DQ�LQGLYLGXDO�SUHVFULEHG�DQDOJHVLF�RSLRLGV�IRU�SDLQ�UHOLHI�DW�DGHTXDWH�GRVLQJ�

ZLOO�XVH�VLJQLILFDQWO\�PRUH�WKDQ�SUHVFULEHG�DQG�QRW�RQO\�EHFDXVH�RI�SHUVLVWHQW�SDLQ���,QGLYLGXDOV�ZLWK�RSLRLG�

XVH�GLVRUGHU�WHQG�WR�GHYHORS�VXFK�UHJXODU�SDWWHUQV�RI�FRPSXOVLYH�GUXJ�XVH�WKDW�GDLO\�DFWLYLWLHV�DUH�SODQQHG�

DURXQG�REWDLQLQJ�DQG�DGPLQLVWHULQJ�RSLRLGV��2SLRLGV�DUH�XVXDOO\�SXUFKDVHG�RQ�WKH�LOOHJDO�PDUNHW�EXW�PD\�

DOVR�EH�REWDLQHG�IURP�SK\VLFLDQV�E\�IDOVLI\LQJ�RU�H[DJJHUDWLQJ�JHQHUDO�PHGLFDO�SUREOHPV�RU�E\�UHFHLYLQJ�

VLPXOWDQHRXV�SUHVFULSWLRQV�IURP�VHYHUDO�SK\VLFLDQV��+HDOWK�FDUH�SURIHVVLRQDOV�ZLWK�RSLRLG�XVH�GLVRUGHU�ZLOO�

RIWHQ�REWDLQ�RSLRLGV�E\�ZULWLQJ�SUHVFULSWLRQV�IRU�WKHPVHOYHV�RU�E\�GLYHUWLQJ�RSLRLGV�WKDW�KDYH�EHHQ�SUHVFULEHG�

IRU�SDWLHQWV�RU�IURP�SKDUPDF\�VXSSOLHV��0RVW�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHU�KDYH�VLJQLILFDQW�OHYHOV�RI�

WROHUDQFH�DQG�ZLOO�H[SHULHQFH�ZLWKGUDZDO�RQ�DEUXSW�GLVFRQWLQXDWLRQ�RI�RSLRLG�VXEVWDQFHV��,QGLYLGXDOV�ZLWK�

RSLRLG�XVH�GLVRUGHU�RIWHQ�GHYHORS�FRQGLWLRQHG�UHVSRQVHV�WR�GUXJ�UHODWHG�VWLPXOL��H�J���FUDYLQJ�RQ�VHHLQJ�DQ\�

KHURLQ�SRZGHU±OLNH�VXEVWDQFH�²D�SKHQRPHQRQ�WKDW�RFFXUV�ZLWK�PRVW�GUXJV�WKDW�FDXVH�LQWHQVH�SV\FKRORJLFDO�

FKDQJHV��7KHVH�UHVSRQVHV�SUREDEO\�FRQWULEXWH�WR�UHODSVH��DUH�GLIILFXOW�WR�H[WLQJXLVK��DQG�W\SLFDOO\�SHUVLVW�

ORQJ�DIWHU�GHWR[LILFDWLRQ�LV�FRPSOHWHG��)DWVHDV�HW�DO������E��

$VVRFLDWHG�)HDWXUHV�6XSSRUWLQJ�'LDJQRVLV

2SLRLG�XVH�GLVRUGHU�FDQ�EH�DVVRFLDWHG�ZLWK�D�KLVWRU\�RI�GUXJ�UHODWHG�FULPHV��H�J���SRVVHVVLRQ�RU�GLVWULEXWLRQ�

RI�GUXJV��IRUJHU\��EXUJODU\��UREEHU\��ODUFHQ\��UHFHLYLQJ�VWROHQ�JRRGV���$PRQJ�KHDOWK�FDUH�SURIHVVLRQDOV�DQG�

LQGLYLGXDOV�ZKR�KDYH�UHDG\�DFFHVV�WR�FRQWUROOHG�VXEVWDQFHV��WKHUH�LV�RIWHQ�D�GLIIHUHQW�SDWWHUQ�RI�LOOHJDO�

DFWLYLWLHV�LQYROYLQJ�SUREOHPV�ZLWK�VWDWH�OLFHQVLQJ�ERDUGV��SURIHVVLRQDO�VWDIIV�RI�KRVSLWDOV��RU�RWKHU�
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ROGHU�LQ�WKH�FRPPXQLW\�SRSXODWLRQ��&RPSWRQ�HW�DO���������7KLV�PD\�EH�DQ�XQGHUHVWLPDWH�EHFDXVH�RI�WKH�

ODUJH�QXPEHU�RI�LQFDUFHUDWHG�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHUV��&RPSWRQ�HW�DO���������5DWHV�DUH�KLJKHU�

LQ�PDOHV�WKDQ�LQ�IHPDOHV��������YV����������ZLWK�WKH�PDOH�WR�IHPDOH�UDWLR�W\SLFDOO\�EHLQJ�������IRU�RSLRLGV�

RWKHU�WKDQ�KHURLQ��L�H���DYDLODEOH�E\�SUHVFULSWLRQ��DQG�����IRU�KHURLQ��)HPDOH�DGROHVFHQWV�PD\�KDYH�D�KLJKHU�

OLNHOLKRRG�RI�GHYHORSLQJ�RSLRLG�XVH�GLVRUGHUV��:X�HW�DO���������7KH�SUHYDOHQFH�GHFUHDVHV�ZLWK�DJH��ZLWK�WKH�

SUHYDOHQFH�KLJKHVW���������DPRQJ�DGXOWV�DJH����\HDUV�RU�\RXQJHU��DQG�GHFUHDVLQJ�WR�������DPRQJ�DGXOWV�

DJH����\HDUV�DQG�ROGHU��$PRQJ�DGXOWV��WKH�SUHYDOHQFH�RI�RSLRLG�XVH�GLVRUGHU�LV�ORZHU�DPRQJ�$IULFDQ�

$PHULFDQV�DW�������DQG�RYHUUHSUHVHQWHG�DPRQJ�1DWLYH�$PHULFDQV�DW��������,W�LV�FORVH�WR�DYHUDJH�DPRQJ�

ZKLWHV����������$VLDQ�RU�3DFLILF�,VODQGHUV����������DQG�+LVSDQLFV����������:X�HW�DO��������

$PRQJ�LQGLYLGXDOV�LQ�WKH�8QLWHG�6WDWHV�DJHV���±���\HDUV��WKH�RYHUDOO����PRQWK�SUHYDOHQFH�RI�RSLRLG�XVH�

GLVRUGHU�LQ�WKH�FRPPXQLW\�SRSXODWLRQ�LV�DSSUR[LPDWHO\�������EXW�WKH�SUHYDOHQFH�RI�KHURLQ�XVH�GLVRUGHU�LV�

OHVV�WKDQ�������%\�FRQWUDVW��DQDOJHVLF�XVH�GLVRUGHU�LV�SUHYDOHQW�LQ�DERXW������RI�WKRVH�DJHV���±���\HDUV��

VSHDNLQJ�WR�WKH�LPSRUWDQFH�RI�RSLRLG�DQDOJHVLFV�DV�D�JURXS�RI�VXEVWDQFHV�ZLWK�VLJQLILFDQW�KHDOWK�

FRQVHTXHQFHV��6XEVWDQFH�$EXVH�DQG�0HQWDO�+HDOWK�6HUYLFHV�$GPLQLVWUDWLRQ�������

7KH����PRQWK�SUHYDOHQFH�RI�SUREOHP�RSLRLG�XVH�LQ�(XURSHDQ�FRXQWULHV�LQ�WKH�FRPPXQLW\�SRSXODWLRQ�DJHV�

��±���\HDUV�LV�EHWZHHQ������DQG�������7KH�DYHUDJH�SUHYDOHQFH�RI�SUREOHP�RSLRLG�XVH�LQ�WKH�(XURSHDQ�

8QLRQ�DQG�1RUZD\�LV�EHWZHHQ�������DQG��������(XURSHDQ�0RQLWRULQJ�&HQWUH�IRU�'UXJV�DQG�'UXJ�$GGLFWLRQ�

������

'HYHORSPHQW DQG�&RXUVH

2SLRLG�XVH�GLVRUGHU�FDQ�EHJLQ�DW�DQ\�DJH��EXW�SUREOHPV�DVVRFLDWHG�ZLWK�RSLRLG�XVH�DUH�PRVW�FRPPRQO\�ILUVW�

REVHUYHG�LQ�WKH�ODWH�WHHQV�RU�HDUO\���V��2QFH�RSLRLG�XVH�GLVRUGHU�GHYHORSV��LW�XVXDOO\�FRQWLQXHV�RYHU�D�SHULRG�

RI�PDQ\�\HDUV��HYHQ�WKRXJK�EULHI�SHULRGV�RI�DEVWLQHQFH�DUH�IUHTXHQW��,Q�WUHDWHG�SRSXODWLRQV��UHODSVH�

IROORZLQJ�DEVWLQHQFH�LV�FRPPRQ��(YHQ�WKRXJK�UHODSVHV�GR�RFFXU��DQG�ZKLOH�VRPH�ORQJ�WHUP�PRUWDOLW\�UDWHV�

PD\�EH�DV�KLJK�DV����SHU�\HDU��DERXW����±����RI�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHU�DFKLHYH�ORQJ�WHUP�

DEVWLQHQFH��$Q�H[FHSWLRQ�FRQFHUQV�WKDW�RI�PLOLWDU\�VHUYLFH�SHUVRQQHO�ZKR�EHFDPH�GHSHQGHQW�RQ�RSLRLGV�LQ�

9LHWQDP��RYHU�����RI�WKLV�SRSXODWLRQ�ZKR�KDG�EHHQ�GHSHQGHQW�RQ�RSLRLGV�GXULQJ�GHSOR\PHQW�LQ�9LHWQDP�

DFKLHYHG�DEVWLQHQFH�DIWHU�WKH\�UHWXUQHG��EXW�WKH\�H[SHULHQFHG�LQFUHDVHG�UDWHV�RI�DOFRKRO�RU�DPSKHWDPLQH�

XVH�GLVRUGHU�DV�ZHOO�DV�LQFUHDVHG�VXLFLGDOLW\��3ULFH�HW�DO��������
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V\PSWRPV�DIWHU�DJH����\HDUV��L�H���³PDWXULQJ�RXW´���+RZHYHU��PDQ\�LQGLYLGXDOV�FRQWLQXH�KDYH�SUHVHQWDWLRQV�

WKDW�PHHW�RSLRLG�XVH�GLVRUGHU�FULWHULD�IRU�GHFDGHV��+VHU�HW�DO��������

5LVN�DQG�3URJQRVWLF�)DFWRUV

*HQHWLF�DQG�SK\VLRORJLFDO

7KH�ULVN�IRU�RSLDWH�XVH�GLVRUGHU�FDQ�EH�UHODWHG�WR LQGLYLGXDO��IDPLO\��SHHU��DQG�VRFLDO�HQYLURQPHQWDO�IDFWRUV�

�.HQGOHU�HW�DO��������7VXDQJ�HW�DO���������EXW�ZLWKLQ�WKHVH�GRPDLQV��JHQHWLF�IDFWRUV�SOD\�D�SDUWLFXODUO\�

LPSRUWDQW�UROH�ERWK�GLUHFWO\�DQG�LQGLUHFWO\��)RU�LQVWDQFH��LPSXOVLYLW\�DQG�QRYHOW\�VHHNLQJ�DUH�LQGLYLGXDO�

WHPSHUDPHQWV�WKDW�UHODWH�WR�WKH�SURSHQVLW\�WR�GHYHORS�D�VXEVWDQFH�XVH�GLVRUGHU�EXW�PD\�WKHPVHOYHV�EH�

JHQHWLFDOO\�GHWHUPLQHG��3HHU�IDFWRUV�PD\�UHODWH�WR�JHQHWLF�SUHGLVSRVLWLRQ�LQ�WHUPV�RI�KRZ�DQ�LQGLYLGXDO�

VHOHFWV�KLV�RU�KHU�HQYLURQPHQW��

&XOWXUH�5HODWHG�'LDJQRVWLF ,VVXHV

'HVSLWH�VPDOO�YDULDWLRQV�UHJDUGLQJ�LQGLYLGXDO�FULWHULRQ�LWHPV��RSLRLG�XVH�GLVRUGHU�GLDJQRVWLF�FULWHULD�SHUIRUP�

HTXDOO\�ZHOO�DFURVV�PRVW�UDFH�HWKQLFLW\�JURXSV��,QGLYLGXDOV�IURP�HWKQLF�PLQRULW\�SRSXODWLRQV�OLYLQJ�LQ�

HFRQRPLFDOO\�GHSULYHG�DUHDV�KDYH�EHHQ�RYHUUHSUHVHQWHG�DPRQJ�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHU��

+RZHYHU��RYHU�WLPH��RSLRLG�XVH�GLVRUGHU�LV�VHHQ�PRUH�RIWHQ�DPRQJ�ZKLWH�PLGGOH�FODVV�LQGLYLGXDOV��HVSHFLDOO\�

IHPDOHV��VXJJHVWLQJ�WKDW�GLIIHUHQFHV�LQ�XVH�UHIOHFW�WKH�DYDLODELOLW\�RI�RSLRLG�GUXJV DQG�WKDW�RWKHU�VRFLDO�

IDFWRUV�PD\�LPSDFW�SUHYDOHQFH��0HGLFDO�SHUVRQQHO�ZKR�KDYH�UHDG\�DFFHVV�WR�RSLRLGV�PD\�EH�DW�LQFUHDVHG�

ULVN�IRU�RSLRLG�XVH�GLVRUGHU��

'LDJQRVWLF�0DUNHUV

5RXWLQH�XULQH�WR[LFRORJ\�WHVW�UHVXOWV�DUH�RIWHQ�SRVLWLYH�IRU�RSLRLG�GUXJV�LQ�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�

GLVRUGHU��8ULQH�WHVW�UHVXOWV�UHPDLQ�SRVLWLYH�IRU�PRVW�RSLRLGV��H�J���KHURLQ��PRUSKLQH��FRGHLQH��R[\FRGRQH��

SURSR[\SKHQH��IRU���±���KRXUV�DIWHU�DGPLQLVWUDWLRQ��)HQWDQ\O�LV�QRW�GHWHFWHG�E\�VWDQGDUG�XULQH�WHVWV�EXW�

FDQ�EH�LGHQWLILHG�E\�PRUH�VSHFLDOL]HG�SURFHGXUHV�IRU�VHYHUDO�GD\V��0HWKDGRQH��EXSUHQRUSKLQH��RU�

EXSUHQRUSKLQH�QDOR[RQH�FRPELQDWLRQ���DQG�/$$0��/�DOSKD�DFHW\OPHWKDGRO��KDYH�WR�EH�VSHFLILFDOO\�WHVWHG�IRU�

DQG�ZLOO�QRW�FDXVH�D�SRVLWLYH�UHVXOW�RQ�URXWLQH�WHVWV�IRU�RSLDWHV��7KH\�FDQ�EH�GHWHFWHG�IRU�VHYHUDO�GD\V�XS�WR�

PRUH�WKDQ���ZHHN��/DERUDWRU\�HYLGHQFH�RI�WKH�SUHVHQFH�RI�RWKHU�VXEVWDQFHV��H�J���FRFDLQH��PDULMXDQD��

DOFRKRO��DPSKHWDPLQHV��EHQ]RGLD]HSLQHV��LV�FRPPRQ��6FUHHQLQJ�WHVW�UHVXOWV�IRU�KHSDWLWLV�$��%��DQG�&�YLUXV�

DUH�SRVLWLYH�LQ�DV�PDQ\�DV����±����RI�LQMHFWLRQ�RSLRLG�XVHUV��HLWKHU�IRU�KHSDWLWLV�DQWLJHQ��VLJQLI\LQJ�DFWLYH�

LQIHFWLRQ��RU�IRU�KHSDWLWLV�DQWLERG\��VLJQLI\LQJ�SDVW�LQIHFWLRQ���+,9�LV�SUHYDOHQW�LQ�LQMHFWLRQ�RSLRLG�XVHUV�DV�

ZHOO��0LOGO\�HOHYDWHG�OLYHU�IXQFWLRQ�WHVW�UHVXOWV�DUH�FRPPRQ��HLWKHU�DV�D�UHVXOW�RI�UHVROYLQJ�KHSDWLWLV�RU�IURP�

WR[LF�LQMXU\�WR�WKH�OLYHU�GXH�WR�FRQWDPLQDQWV�WKDW�KDYH�EHHQ�PL[HG�ZLWK�WKH�LQMHFWHG�RSLRLG��6XEWOH�FKDQJHV�
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$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ͘�$OO�5LJKWV�5HVHUYHG�

LQ�FRUWLVRO�VHFUHWLRQ�SDWWHUQV�DQG�ERG\�WHPSHUDWXUH�UHJXODWLRQ�KDYH�EHHQ�REVHUYHG�IRU�XS�WR���PRQWKV�

IROORZLQJ�RSLRLG�GHWR[LILFDWLRQ�

6XLFLGH�5LVN

6LPLODU�WR�WKH�ULVN�JHQHUDOO\�REVHUYHG�IRU�DOO�VXEVWDQFH�XVH�GLVRUGHUV��RSLRLG�XVH�GLVRUGHU�LV�DVVRFLDWHG�ZLWK�D�

KHLJKWHQHG�ULVN�IRU�VXLFLGH�DWWHPSWV�DQG�FRPSOHWHG�VXLFLGHV��3DUWLFXODUO\�QRWDEOH�DUH�ERWK�DFFLGHQWDO�DQG�

GHOLEHUDWH�RSLRLG�RYHUGRVHV��6RPH�VXLFLGH�ULVN�IDFWRUV�RYHUODS�ZLWK�ULVN�IDFWRUV�IRU�DQ�RSLRLG�XVH�GLVRUGHU��,Q�

DGGLWLRQ��UHSHDWHG�RSLRLG�LQWR[LFDWLRQ�RU�ZLWKGUDZDO�PD\�EH�DVVRFLDWHG�ZLWK�VHYHUH�GHSUHVVLRQV�WKDW��

DOWKRXJK�WHPSRUDU\��FDQ�EH�LQWHQVH�HQRXJK�WR�OHDG�WR�VXLFLGH�DWWHPSWV�DQG�FRPSOHWHG�VXLFLGHV��$YDLODEOH�

GDWD�VXJJHVW�WKDW�QRQIDWDO�DFFLGHQWDO�RSLRLG�RYHUGRVH��ZKLFK�LV�FRPPRQ��DQG�DWWHPSWHG�VXLFLGH�DUH�GLVWLQFW�

FOLQLFDOO\�VLJQLILFDQW�SUREOHPV�WKDW�VKRXOG�QRW�EH�PLVWDNHQ�IRU�HDFK�RWKHU�

)XQFWLRQDO�&RQVHTXHQFHV�RI�2SLRLG�8VH�'LVRUGHU

2SLRLG�XVH�LV�DVVRFLDWHG�ZLWK�D�ODFN�RI�PXFRXV�PHPEUDQH�VHFUHWLRQV��FDXVLQJ�GU\�PRXWK�DQG�QRVH��6ORZLQJ�

RI�JDVWURLQWHVWLQDO�DFWLYLW\�DQG�D�GHFUHDVH�LQ�JXW�PRWLOLW\�FDQ�SURGXFH�VHYHUH�FRQVWLSDWLRQ��9LVXDO�DFXLW\�PD\�

EH�LPSDLUHG�DV�D�UHVXOW�RI�SXSLOODU\�FRQVWULFWLRQ�ZLWK�DFXWH�DGPLQLVWUDWLRQ��,Q�LQGLYLGXDOV�ZKR�LQMHFW�RSLRLGV��

VFOHURVHG�YHLQV��³WUDFNV´��DQG�SXQFWXUH�PDUNV�RQ�WKH�ORZHU�SRUWLRQV�RI�WKH�XSSHU�H[WUHPLWLHV�DUH�FRPPRQ��

9HLQV�VRPHWLPHV�EHFRPH�VR�VHYHUHO\�VFOHURVHG�WKDW�SHULSKHUDO�HGHPD�GHYHORSV��DQG LQGLYLGXDOV�VZLWFK�WR�

LQMHFWLQJ�LQ�YHLQV�LQ�WKH�OHJV��QHFN��RU�JURLQ��:KHQ�WKHVH�YHLQV�EHFRPH�XQXVDEOH��LQGLYLGXDOV�RIWHQ�LQMHFW�

GLUHFWO\�LQWR�WKHLU�VXEFXWDQHRXV�WLVVXH��³VNLQ�SRSSLQJ´���UHVXOWLQJ�LQ�FHOOXOLWLV��DEVFHVVHV��DQG�FLUFXODU�

DSSHDULQJ�VFDUV�IURP�KHDOHG�VNLQ�OHVLRQV��7HWDQXV�DQG�&ORVWULGLXP�ERWXOLQXP LQIHFWLRQV�DUH�UHODWLYHO\�UDUH�

EXW�H[WUHPHO\�VHULRXV�FRQVHTXHQFHV�RI�LQMHFWLQJ�RSLRLGV��HVSHFLDOO\�ZLWK�FRQWDPLQDWHG�QHHGOHV��,QIHFWLRQV�

PD\�DOVR�RFFXU�LQ RWKHU�RUJDQV�DQG�LQFOXGH�EDFWHULDO�HQGRFDUGLWLV��KHSDWLWLV��DQG�+,9�LQIHFWLRQ��+HSDWLWLV�&�

LQIHFWLRQV��IRU�H[DPSOH��PD\�RFFXU�LQ�XS�WR�����RI�SHUVRQV�ZKR�LQMHFW�RSLRLGV��,Q�DGGLWLRQ��WKH�SUHYDOHQFH�RI�

+,9�LQIHFWLRQ�FDQ�EH�KLJK�DPRQJ�LQGLYLGXDOV�ZKR�LQMHFW�GUXJV��D�ODUJH�SURSRUWLRQ�RI�ZKRP�DUH�LQGLYLGXDOV�

ZLWK�RSLRLG�XVH�GLVRUGHU��+,9�LQIHFWLRQ�UDWHV�KDYH�EHHQ�UHSRUWHG�WR�EH�DV�KLJK�DV�����DPRQJ�KHURLQ�XVHUV�

ZLWK�RSLRLG�XVH�GLVRUGHU�LQ�VRPH�DUHDV�RI�WKH�8QLWHG�6WDWHV�RU�WKH�5XVVLDQ�)HGHUDWLRQ��+RZHYHU��WKH�

LQFLGHQFH�PD\�DOVR�EH�����RU�OHVV�LQ�RWKHU�DUHDV��HVSHFLDOO\�WKRVH�ZKHUH�DFFHVV�WR�FOHDQ�LQMHFWLRQ�PDWHULDO�

DQG�SDUDSKHUQDOLD�LV�IDFLOLWDWHG��)DWVHDV�HW�DO������D��

7XEHUFXORVLV�LV�D�SDUWLFXODUO\�VHULRXV�SUREOHP�DPRQJ�LQGLYLGXDOV�ZKR�XVH�GUXJV�LQWUDYHQRXVO\��HVSHFLDOO\�

WKRVH�ZKR�DUH�GHSHQGHQW�RQ�KHURLQ��LQIHFWLRQ�LV�XVXDOO\�DV\PSWRPDWLF�DQG�HYLGHQW�RQO\�E\�WKH�SUHVHQFH�RI�D�

SRVLWLYH�WXEHUFXOLQ�VNLQ�WHVW��+RZHYHU��PDQ\�FDVHV�RI�DFWLYH�WXEHUFXORVLV�KDYH�EHHQ�IRXQG��HVSHFLDOO\�DPRQJ�

WKRVH�ZKR�DUH�LQIHFWHG�ZLWK�+,9��7KHVH�LQGLYLGXDOV�RIWHQ�KDYH�D�QHZO\�DFTXLUHG�LQIHFWLRQ�EXW�DOVR�DUH�OLNHO\�

WR�H[SHULHQFH�UHDFWLYDWLRQ�RI�D�SULRU�LQIHFWLRQ�EHFDXVH�RI�LPSDLUHG�LPPXQH�IXQFWLRQ��

,QGLYLGXDOV�ZKR�VQLII�KHURLQ�RU�RWKHU�RSLRLGV�LQWR�WKH�QRVH��³VQRUWLQJ´��RIWHQ�GHYHORS�LUULWDWLRQ�RI�WKH�QDVDO�

PXFRVD��VRPHWLPHV�DFFRPSDQLHG�E\�SHUIRUDWLRQ�RI�WKH�QDVDO�VHSWXP��'LIILFXOWLHV�LQ�VH[XDO�IXQFWLRQLQJ�DUH�
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$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ͘�$OO�5LJKWV�5HVHUYHG�

FRPPRQ��0DOHV�RIWHQ�H[SHULHQFH�HUHFWLOH�G\VIXQFWLRQ�GXULQJ�LQWR[LFDWLRQ�RU�FKURQLF�XVH��)HPDOHV�FRPPRQO\�

KDYH�GLVWXUEDQFHV�RI�UHSURGXFWLYH�IXQFWLRQ�DQG�LUUHJXODU�PHQVHV�

,Q�UHODWLRQ�WR�LQIHFWLRQV�VXFK�DV�FHOOXOLWLV��KHSDWLWLV��+,9�LQIHFWLRQ��WXEHUFXORVLV��DQG�HQGRFDUGLWLV��RSLRLG�XVH�

GLVRUGHU�LV�DVVRFLDWHG�ZLWK D�PRUWDOLW\�UDWH�DV�KLJK�DV�����±���SHU�\HDU��'HDWK�PRVW�RIWHQ�UHVXOWV�IURP�

RYHUGRVH��DFFLGHQWV��LQMXULHV��$,'6��RU�RWKHU�JHQHUDO�PHGLFDO�FRPSOLFDWLRQV��$FFLGHQWV�DQG�LQMXULHV�GXH�WR�

YLROHQFH�WKDW�LV�DVVRFLDWHG�ZLWK�EX\LQJ�RU�VHOOLQJ�GUXJV�DUH�FRPPRQ��,Q�VRPH�DUHDV��YLROHQFH�DFFRXQWV�IRU�

PRUH�RSLRLG�UHODWHG�GHDWKV�WKDQ�RYHUGRVH�RU�+,9�LQIHFWLRQ��3K\VLRORJLFDO�GHSHQGHQFH�RQ�RSLRLGV�PD\�RFFXU�

LQ�DERXW�KDOI�RI�WKH�LQIDQWV�ERUQ�WR�IHPDOHV�ZLWK�RSLRLG�XVH�GLVRUGHU��WKLV�FDQ�SURGXFH�D�VHYHUH�ZLWKGUDZDO�

V\QGURPH�UHTXLULQJ�PHGLFDO�WUHDWPHQW��$OWKRXJK�ORZ�ELUWK�ZHLJKW�LV�DOVR�VHHQ�LQ�FKLOGUHQ�RI�PRWKHUV�ZLWK�

RSLRLG�XVH�GLVRUGHU��LW�LV�XVXDOO\�QRW�PDUNHG�DQG�LV�JHQHUDOO\�QRW�DVVRFLDWHG�ZLWK�VHULRXV�DGYHUVH�

FRQVHTXHQFHV�

'LIIHUHQWLDO�'LDJQRVLV

2SLRLG�LQGXFHG�PHQWDO�GLVRUGHUV

2SLRLG�LQGXFHG�GLVRUGHUV�RFFXU�IUHTXHQWO\�LQ�LQGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHU��2SLRLG�LQGXFHG�GLVRUGHUV�

PD\�EH�FKDUDFWHUL]HG�E\�V\PSWRPV��H�J���GHSUHVVHG�PRRG��WKDW�UHVHPEOH�SULPDU\�PHQWDO�GLVRUGHUV��H�J���

SHUVLVWHQW�GHSUHVVLYH�GLVRUGHU�>G\VWK\PLD@�YV��RSLRLG�LQGXFHG�GHSUHVVLYH�GLVRUGHU��ZLWK�GHSUHVVLYH�IHDWXUHV��

ZLWK�RQVHW�GXULQJ�LQWR[LFDWLRQ���2SLRLGV�DUH�OHVV�OLNHO\�WR�SURGXFH�V\PSWRPV�RI�PHQWDO�GLVWXUEDQFH�WKDQ�DUH�

PRVW�RWKHU�GUXJV�RI�DEXVH��2SLRLG�LQWR[LFDWLRQ�DQG�RSLRLG�ZLWKGUDZDO�DUH�GLVWLQJXLVKHG�IURP�WKH�RWKHU�

RSLRLG�LQGXFHG�GLVRUGHUV��H�J���RSLRLG�LQGXFHG�GHSUHVVLYH�GLVRUGHU��ZLWK�RQVHW�GXULQJ�LQWR[LFDWLRQ��EHFDXVH�

WKH�V\PSWRPV�LQ�WKHVH�ODWWHU�GLVRUGHUV�SUHGRPLQDWH�WKH�FOLQLFDO�SUHVHQWDWLRQ�DQG�DUH�VHYHUH�HQRXJK�WR�

ZDUUDQW�LQGHSHQGHQW�FOLQLFDO�DWWHQWLRQ�

2WKHU�VXEVWDQFH�LQWR[LFDWLRQ

$OFRKRO�LQWR[LFDWLRQ�DQG�VHGDWLYH��K\SQRWLF��RU�DQ[LRO\WLF�LQWR[LFDWLRQ�FDQ�FDXVH�D�FOLQLFDO�SLFWXUH�WKDW�

UHVHPEOHV�WKDW�IRU�RSLRLG�LQWR[LFDWLRQ��$�GLDJQRVLV�RI�DOFRKRO�RU�VHGDWLYH��K\SQRWLF��RU�DQ[LRO\WLF�LQWR[LFDWLRQ�

FDQ�XVXDOO\�EH�PDGH�EDVHG�RQ�WKH�DEVHQFH�RI�SXSLOODU\�FRQVWULFWLRQ�RU�WKH�ODFN�RI�D�UHVSRQVH�WR�QDOR[RQH�

FKDOOHQJH��,Q�VRPH�FDVHV��LQWR[LFDWLRQ�PD\�EH�GXH�ERWK�WR�RSLRLGV�DQG�WR�DOFRKRO�RU�RWKHU�VHGDWLYHV��,Q�

WKHVH�FDVHV��WKH�QDOR[RQH�FKDOOHQJH�ZLOO�QRW�UHYHUVH�DOO�RI�WKH�VHGDWLYH�HIIHFWV��

2WKHU�ZLWKGUDZDO�GLVRUGHUV

7KH�DQ[LHW\�DQG�UHVWOHVVQHVV�DVVRFLDWHG�ZLWK�RSLRLG�ZLWKGUDZDO�UHVHPEOH�V\PSWRPV�VHHQ�LQ�VHGDWLYH�

K\SQRWLF�ZLWKGUDZDO��+RZHYHU��RSLRLG�ZLWKGUDZDO�LV�DOVR�DFFRPSDQLHG�E\�UKLQRUUKHD��ODFULPDWLRQ��DQG�

SXSLOODU\�GLODWLRQ��ZKLFK�DUH�QRW�VHHQ�LQ�VHGDWLYH�W\SH�ZLWKGUDZDO��'LODWHG�SXSLOV�DUH�DOVR�VHHQ�LQ�

KDOOXFLQRJHQ�LQWR[LFDWLRQ�DQG�VWLPXODQW�LQWR[LFDWLRQ��+RZHYHU��RWKHU�VLJQV�RU�V\PSWRPV�RI�RSLRLG�ZLWKGUDZDO��

VXFK�DV�QDXVHD��YRPLWLQJ��GLDUUKHD��DEGRPLQDO�FUDPSV��UKLQRUUKHD��RU�ODFULPDWLRQ��DUH�QRW�SUHVHQW��
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$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ͘�$OO�5LJKWV�5HVHUYHG�

&RPRUELGLW\

7KH�PRVW�FRPPRQ�PHGLFDO�FRQGLWLRQV�DVVRFLDWHG�ZLWK�RSLRLG�XVH�GLVRUGHU�DUH�YLUDO��H�J���+,9��KHSDWLWLV�&�

YLUXV��DQG�EDFWHULDO�LQIHFWLRQV��SDUWLFXODUO\�DPRQJ�XVHUV�RI�RSLRLGV�E\�LQMHFWLRQ��7KHVH�LQIHFWLRQV�DUH�OHVV�

FRPPRQ�LQ�RSLRLG�XVH�GLVRUGHU�ZLWK�SUHVFULSWLRQ�RSLRLGV��2SLRLG�XVH�GLVRUGHU�LV�RIWHQ�DVVRFLDWHG�ZLWK�RWKHU�

VXEVWDQFH�XVH�GLVRUGHUV��HVSHFLDOO\�WKRVH�LQYROYLQJ�WREDFFR��DOFRKRO��FDQQDELV��VWLPXODQWV��DQG�

EHQ]RGLD]HSLQHV��ZKLFK�DUH�RIWHQ�WDNHQ�WR�UHGXFH�V\PSWRPV�RI�RSLRLG�ZLWKGUDZDO�RU�FUDYLQJ�IRU�RSLRLGV��RU�

WR�HQKDQFH�WKH�HIIHFWV�RI�DGPLQLVWHUHG�RSLRLGV��,QGLYLGXDOV�ZLWK�RSLRLG�XVH�GLVRUGHU�DUH�DW�ULVN�IRU�WKH�

GHYHORSPHQW�RI�PLOG�WR�PRGHUDWH�GHSUHVVLRQ�WKDW�PHHWV�V\PSWRPDWLF�DQG�GXUDWLRQ�FULWHULD�IRU�SHUVLVWHQW�

GHSUHVVLYH�GLVRUGHU��G\VWK\PLD��RU��LQ�VRPH�FDVHV��IRU�PDMRU�GHSUHVVLYH�GLVRUGHU��&RPSWRQ�HW�DO���������

7KHVH�V\PSWRPV�PD\�UHSUHVHQW�DQ�RSLRLG�LQGXFHG�GHSUHVVLYH�GLVRUGHU�RU�DQ�H[DFHUEDWLRQ�RI�D�SUHH[LVWLQJ�

SULPDU\�GHSUHVVLYH�GLVRUGHU��3HULRGV�RI�GHSUHVVLRQ�DUH�HVSHFLDOO\�FRPPRQ�GXULQJ�FKURQLF�LQWR[LFDWLRQ�RU�LQ�

DVVRFLDWLRQ�ZLWK�SK\VLFDO�RU�SV\FKRVRFLDO�VWUHVVRUV�WKDW�DUH�UHODWHG�WR�WKH�RSLRLG�XVH�GLVRUGHU��,QVRPQLD�LV�

FRPPRQ��HVSHFLDOO\�GXULQJ�ZLWKGUDZDO��$QWLVRFLDO�SHUVRQDOLW\�GLVRUGHU�LV�PXFK�PRUH�FRPPRQ�LQ�LQGLYLGXDOV�

ZLWK�RSLRLG�XVH�GLVRUGHU�WKDQ�LQ�WKH�JHQHUDO�SRSXODWLRQ��&RPSWRQ�HW�DO���������3RVWWUDXPDWLF�VWUHVV�GLVRUGHU�

LV�DOVR�VHHQ�ZLWK�LQFUHDVHG�IUHTXHQF\��3ULFH�HW�DO���������$�KLVWRU\�RI�FRQGXFW�GLVRUGHU�LQ�FKLOGKRRG�RU�

DGROHVFHQFH�KDV�EHHQ�LGHQWLILHG�DV�D�VLJQLILFDQW�ULVN�IDFWRU�IRU�VXEVWDQFH�UHODWHG�GLVRUGHUV��HVSHFLDOO\�RSLRLG�

XVH�GLVRUGHU�

5HIHUHQFHV��2SLRLG�8VH�'LVRUGHU

&RPSWRQ�:0��&RQZD\�.3��6WLQVRQ�)6��HW�DO��3UHYDOHQFH��FRUUHODWHV��DQG�FRPRUELGLW\�RI�'60�,9�DQWLVRFLDO�

SHUVRQDOLW\�V\QGURPHV�DQG�DOFRKRO�DQG�VSHFLILF�VXEVWDQFH�XVH�GLVRUGHUV�LQ�WKH�8QLWHG�6WDWHV��UHVXOWV�IURP�

WKH�QDWLRQDO�HSLGHPLRORJLF�VXUYH\�RQ�DOFRKRO�DQG�UHODWHG�FRQGLWLRQV��-�&OLQ�3V\FKLDWU\����������±���������

>3XE0HG@

&RPSWRQ�:0��7KRPDV�<)��6WLQVRQ�)6��*UDQW�%)��3UHYDOHQFH��FRUUHODWHV��GLVDELOLW\��DQG�FRPRUELGLW\�RI�'60�

,9�GUXJ�DEXVH�DQG�GHSHQGHQFH�LQ�WKH�8QLWHG�6WDWHV��UHVXOWV�IURP�WKH�QDWLRQDO�HSLGHPLRORJLF�VXUYH\�RQ�

DOFRKRO�DQG�UHODWHG�FRQGLWLRQV��$UFK�*HQ�3V\FKLDWU\����������±���������

>3XE0HG@

&RPSWRQ�:0��'DZVRQ�'��'XII\�64��*UDQW�%)��7KH�HIIHFW�RI�LQPDWH�SRSXODWLRQV�RQ�HVWLPDWHV�RI�'60�,9�

DOFRKRO�DQG�GUXJ�XVH�GLVRUGHUV�LQ�WKH�8QLWHG�6WDWHV��$P�-�3V\FKLDWU\�����������±���������

>3XE0HG@

&RQZD\�.3��&RPSWRQ�:0��6WLQVRQ�)6��*UDQW�%)��/LIHWLPH�FRPRUELGLW\�RI�'60�,9�PRRG�DQG�DQ[LHW\�

GLVRUGHUV�DQG�VSHFLILF�GUXJ�XVH�GLVRUGHUV��UHVXOWV�IURP�WKH�1DWLRQDO�(SLGHPLRORJLF�6XUYH\�RQ�$OFRKRO�DQG�

5HODWHG�&RQGLWLRQV��-�&OLQ�3V\FKLDWU\����������±���������

>3XE0HG@

(XURSHDQ�0RQLWRULQJ�&HQWUH�IRU�'UXJV�DQG�'UXJ�$GGLFWLRQ��2SLRLG�XVH�DQG�GUXJ�LQMHFWLRQ��LQ�$QQXDO�5HSRUW�

������7KH�6WDWHV�RI�WKH�'UXJV�3UREOHP�LQ�(XURSH��/LVERQ��(XURSHDQ�0RQLWRULQJ�&HQWUH�IRU�'UXJV�DQG�'UXJ�



3DJH��
5HSULQWHG�ZLWK�SHUPLVVLRQ�IURP�WKH�'LDJQRVWLF�DQG�6WDWLVWLFDO�0DQXDO�RI�0HQWDO�'LVRUGHUV��)LIWK�(GLWLRQ���&RS\ULJKW�������

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ͘�$OO�5LJKWV�5HVHUYHG�

$GGLFWLRQ��1RYHPEHU�������$YDLODEOH�DW��KWWS���ZZZ�HPFGGD�HXURSD�HX�RQOLQH�DQQXDO�

UHSRUW������RSLRLGV��$FFHVVHG�$SULO����������

)DWVHDV�0��'HQLV�&��0DVVLGD�=��HW�DO��&XH�LQGXFHG�UHDFWLYLW\��FRUWLVRO�UHVSRQVH�DQG�VXEVWDQFH�XVH�RXWFRPH�

LQ�WUHDWHG�KHURLQ�GHSHQGHQW�LQGLYLGXDOV��%LRO�3V\FKLDWU\����������±���������D

>3XE0HG@

)DWVHDV�0��'HQLV�&��6HUUH�)��HW�DO��&KDQJH�LQ�+,9�+&9�ULVN�WDNLQJ�EHKDYLRU�DQG�VHURSUHYDOHQFH�DPRQJ�

RSLDWH�XVHUV�VHHNLQJ�WUHDWPHQW�RYHU�DQ����\HDU�SHULRG�DQG�KDUP�UHGXFWLRQ�SROLF\��$,'6�%HKDY�����������±

����������E

>3XE0HG@

+VHU�<,��+XDQJ�'��&KRX�&3��$QJOLQ�0'��7UDMHFWRULHV�RI�KHURLQ�DGGLFWLRQ��JURZWK�PL[WXUH�PRGHOLQJ�UHVXOWV�

EDVHG�RQ�D����\HDU�IROORZ�XS�VWXG\��(YDO�5HY����������±���������

>3XE0HG@

.HQGOHU�.6��-DFREVRQ�.&��3UHVFRWW�&$��1HDOH�0&��6SHFLILFLW\�RI�JHQHWLF�DQG�HQYLURQPHQWDO�ULVN�IDFWRUV�IRU�

XVH�DQG�DEXVH�GHSHQGHQFH�RI�FDQQDELV��FRFDLQH��KDOOXFLQRJHQV��VHGDWLYHV��VWLPXODQWV��DQG�RSLDWHV�LQ�PDOH�

WZLQV��$P�-�3V\FKLDWU\�����������±���������

>3XE0HG@

3ULFH�5.��5LVN�1.��6SLW]QDJHO�(/��5HPLVVLRQ�IURP�GUXJ�DEXVH RYHU�D����\HDU�SHULRG��SDWWHUQV�RI�UHPLVVLRQ�

DQG�WUHDWPHQW�XVH��$P�-�3XEOLF�+HDOWK�����������±����������

>3XE0HG@

3ULFH�5.��5LVN�1.��+DGHQ�$+��HW�DO��3RVW�WUDXPDWLF�VWUHVV�GLVRUGHU��GUXJ�GHSHQGHQFH��DQG�VXLFLGDOLW\�DPRQJ�

PDOH�9LHWQDP�YHWHUDQV�ZLWK�D�KLVWRU\�RI�KHDY\�GUXJ�XVH��'UXJ�$OFRKRO�'HSHQG����VXSSO��6��±��������

>3XE0HG@

6XEVWDQFH�$EXVH�DQG�0HQWDO�+HDOWK�6HUYLFHV�$GPLQLVWUDWLRQ��&HQWHU�IRU�%HKDYLRUDO�+HDOWK�6WDWLVWLFV�DQG�

4XDOLW\�������1DWLRQDO�6XUYH\�RQ�'UXJ�8VH�DQG�+HDOWK�7DEOH����%�6XEVWDQFH�GHSHQGHQFH�RU�DEXVH�IRU�

VSHFLILF�VXEVWDQFHV�LQ�WKH�SDVW�\HDU��E\�DJH�JURXS��SHUFHQWDJHV�����±������5RFNYLOOH��0'��6XEVWDQFH�$EXVH�

DQG�0HQWDO�+HDOWK�6HUYLFHV�$GPLQLVWUDWLRQ��������$YDLODEOH�DW��

KWWS�RDV�VDPKVD�JRY�QVGXK��.��16'8+�WDEV�6HFW�SH7DEV�WR���KWP�WDE���%��$FFHVVHG�-XQH�

���������

7VXDQJ�07��/\RQV�0-��0H\HU�-0��HW�DO��&R�RFFXUUHQFH�RI�DEXVH�RI�GLIIHUHQW�GUXJV�LQ�PHQ��WKH�UROH�RI�GUXJ�

VSHFLILF�DQG�VKDUHG�YXOQHUDELOLWLHV��$UFK�*HQ�3V\FKLDWU\�����������±���������

>3XE0HG@

:X�/7��3DQ�--��%OD]HU�'*��HW�DO��7KH�FRQVWUXFW�DQG�PHDVXUHPHQW�HTXLYDOHQFH�RI�FRFDLQH�DQG�RSLRLG�

GHSHQGHQFHV��D�1DWLRQDO�'UXJ�$EXVH�7UHDWPHQW�&OLQLFDO�7ULDOV�1HWZRUN��&71��VWXG\��'UXJ�$OFRKRO�'HSHQG�

����������±���������

>3XE0HG@


