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&RUQHD�DQG�5HIUDFWLYH�6XUJHU\�6HUYLFHV��&RPSOH[�2SHUDWLYH�8QLW�LQ�2SKWKDOPRORJ\��8QLYHUVLW\�+RVSLWDO�&DPSXV�
%LR�0HGLFR�RI�5RPH��,WDO\

.H\�ZRUGV��VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��ɫXOWLYDWHG�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��FRQMXQFWLYDO�
OLPEDO�DXWRJUDIW��OLPEDO�VWHP�FHOO�GH¿FLHQF\��FKHPLFDO�EXUQ

,QWURGXFWLRQ
7KH� FRUQHD� LV� FRYHUHG� E\� D� YHU\� GHOLFDWH� DQG� WKLQ� OD\HU� RI� VWUDWL¿HG� VTXDPRXV� HSLWKHOLXP�� ZKLFK� LV�

FRQWLQXRXVO\� UHQHZHG� WKURXJKRXW� OLIH� E\� VWHP� FHOOV� SUHVHQW� DW� WKH� OLPEXV� >�@��/LPEDO� VWHP� FHOO� GH¿FLHQF\�
�/6&'��LV�D�FOLQLFDO�FRQGLWLRQ��FKDUDFWHUL]HG�E\�SURJUHVVLYH�YDVFXODUL]DWLRQ��FRQMXQFWLYDOL]DWLRQ�DQG�VFDUULQJ�
RI�WKH�FRUQHDO�VXUIDFH�GXH�WR�LUUHYHUVLEOH�WUDXPDWLF�RU�LQÀDPPDWRU\�GDPDJH�WR�WKHVH�OLPEDO�VWHP�FHOOV��/6&���
,Q� VHYHUH� DQG� FKURQLF� FDVHV�/6&'�FDQ� OHDG� WR�YLVXDO� LPSDLUPHQW� DQG� HYHQ�EOLQGQHVV� >�@��)RUWXQDWHO\�� WKLV�
SRWHQWLDOO\�EOLQGLQJ�GLVHDVH�FDQ�EH�WUHDWHG�E\�WUDQVSODQWLQJ�KHDOWK\�OLPEDO�WLVVXH�FRQWDLQLQJ�WKH�VWHP�FHOOV�IURP�
D�QRUPDO�GRQRU�H\H��D�SURFHVV�FDOOHG�OLPEDO�VWHP�FHOO�WUDQVSODQWDWLRQ��/6&7���'HSHQGLQJ�RQ�WKH�VRXUFH�RI�WKH�
GRQRU�WLVVXH��/6&7�FDQ�HLWKHU�EH�DXWRORJRXV��IURP�WKH�XQD൵HFWHG�IHOORZ�H\H�RI�WKH�VDPH�SHUVRQ��RU�DOORJHQHLF�
�IURP�DQRWKHU�SHUVRQ���

6HYHUDO� GL൵HUHQW� VXUJLFDO� WHFKQLTXHV� RI� /6&7� KDYH� HPHUJHG� ZLWK� WLPH�� 7KH� FRQYHQWLRQDO� DSSURDFK�� ¿UVW�
GHVFULEHG� E\� .HQ\RQ� DQG� 7VHQJ� LQ� ����� IRU� DXWRORJRXV� WUDQVSODQWV� LV� SRSXODUO\� FDOOHG� FRQMXQFWLYDO�OLPEDO�
DXWRJUDIWLQJ��&/$8��>�@��,Q�WKLV�WHFKQLTXH���WR���FORFN�KRXUV�RI�OLPEDO�WLVVXH�LV�KDUYHVWHG�IURP�WKH�KHDOWK\�H\H�DQG�
GLUHFWO\�WUDQVSODQWHG�WR�WKH�D൵HFWHG�H\H��+RZHYHU��WKLV�SXWV�WKH�KHDOWK\�H\H�DW�VRPH�ULVN�RI�GHYHORSLQJ�LDWURJHQLF�
/6&'��7R�DYRLG�WKLV�ULVN��3HOOHJULQL�HW�DO�LQ������GHVFULEHG�FXOWLYDWHG�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��&/(7��
LQ�ZKLFK�WLQ\�DPRXQWV�RI�OLPEDO�HSLWKHOLDO�FHOOV�REWDLQHG�IURP�WKH�GRQRU�H\H�FRXOG�EH�H[SDQGHG�DV�D�VKHHW�LQ�WKH�
ODERUDWRU\� >�@��8QIRUWXQDWHO\�� FHOO� H[SDQVLRQ�QHFHVVLWDWHV� D� FOLQLFDO� JUDGH� ODERUDWRU\�ZLWK� UHJXODWRU\� DSSURYDO��
ZKLFK�LV�H[WUHPHO\�H[SHQVLYH�WR�EXLOG�DQG�PDLQWDLQ��,Q������6DQJZDQ�HW�DO�GHVFULEHG�D�QHZ�WHFKQLTXH�RI�/6&7�
FDOOHG�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��6/(7���ZKLFK�FRPELQHG�WKH�DGYDQWDJHV�RI�&/$8�DQG�&/(7�ZKLOH�
DYRLGLQJ� WKH� OLPLWDWLRQV�RI� ERWK� DSSURDFKHV� >�@��6LQFH� WKHQ��6/(7�KDV�EHFRPH�D�SRSXODU� WHFKQLTXH�RI�/6&7��
SDUWLFXODUO\�LQ�WKH�GHYHORSLQJ�ZRUOG��,Q�WKLV�UHYLHZ�ZH�ZLOO�HQXPHUDWH�IXUWKHU�WKH�LQGLFDWLRQV��VXUJLFDO�WHFKQLTXH��
PHFKDQLVP�RI�DFWLRQ��RXWFRPHV�DQG�LPSDFW�RI�6/(7�LQ�SDWLHQWV�ZLWK�EOLQGLQJ�/6&'��

3URSRVHG�LQGLFDWLRQV
3ULPDULO\�� 6/(7� LV� LQGLFDWHG� LQ� FDVHV� RI� XQLODWHUDO� /6&'�ZKHUH� WKH� GRQRU� OLPEDO� WLVVXH� FDQ� EH� KDUYHVWHG�

IURP�WKH�KHDOWK\�IHOORZ�H\H�RI�WKH�VDPH�SDWLHQW��ZLWKRXW�WKH�ULVN�RI�LPPXQRORJLFDO�UHMHFWLRQ�DQG�UHTXLUHPHQW�IRU�
V\VWHPLF�LPPXQRVXSSUHVVLRQ��2QH�WKH�PRVW�FRPPRQ�FDXVHV�RI�XQLODWHUDO�/6&'�LV�FKHPLFDO�EXUQV�>�@�DQG�KHQFH��
WKLV�FRQGLWLRQ�IRUPV�WKH�PDMRU�LQGLFDWLRQ�IRU�DXWRORJRXV�6/(7��$OO�WKH�ODUJH�VFDOH�VWXGLHV�RQ�6/(7�KDYH�EHHQ�RQ�
DXWRORJRXV�SURFHGXUHV�DQG�RQ�SDWLHQWV�ZLWK�/6&'�VHFRQGDU\�WR�FKHPLFDO�EXUQV�>���@��+RZHYHU��6/(7�KDV�DOVR�
EHHQ�GHVFULEHG�LQ�H\HV�ZLWK�/6&'�VHFRQGDU\�WR�RFXODU�VXUIDFH�VTXDPRXV�QHRSODVLD�H[FLVLRQ��2661��DQG�PXOWLSOH�
VXUJLFDO�LQWHUYHQWLRQV�>����@��2WKHU�FRQGLWLRQV�WKDW�KDYH�EHHQ�VXFFHVVIXOO\�WUHDWHG�ZLWK�6/(7�LQFOXGH�ERWK�SULPDU\�
DQG�UHFXUUHQW�SWHU\JLD�>�����@�DQG�IDLOHG�SULRU�/6&7�>�����@�

$OORJHQHLF�6/(7�IRU�ELODWHUDO�/6&'�KDV�DOVR�EHHQ�UHSRUWHG� LQ� IHZ�FDVH� UHSRUWV� >�����@��7KH�¿UVW�ZDV� LQ�D�
SDWLHQW�ZLWK�ELODWHUDO� FKHPLFDO�EXUQV� >��@�DQG� WKH� VHFRQG�FDVH�ZDV� LQ�D�SDWLHQW�ZLWK�ELODWHUDO�GU\�H\H� >��@�� ,Q�
ERWK� FDVHV�� FDGDYHULF� DOORJHQHLF� GRQRU� WLVVXH�ZDV� XVHG�� ,W� LV� JHQHUDOO\� XQGHUVWRRG� WKDW� SDWLHQWV�ZLWK� ELODWHUDO�
/6&'�XQGHUJRLQJ� DOORJHQHLF� 6/(7�ZLOO� QHHG� ORQJ�WHUP� V\VWHPLF� LPPXQRVXSSUHVVLRQ� IRU� JUDIW� VXUYLYDO� >��@��
DOWKRXJK�ORQJ�WHUP�RXWFRPHV�RU�V\VWHPLF�LPPXQRVXSSUHVVLRQ�SURWRFROV�LQ�VXFK�FDVHV�KDYH�QRW�EHHQ�UHSRUWHG�\HW��
&DGDYHULF�DOORJHQHLF�6/(7�KDV�DOVR�EHHQ�XVHG�LQ�WKH�WUHDWPHQW�RI�VHYHUH�DFXWH�FKHPLFDO�EXUQV�WR�DFKLHYH�IDVWHU�
HSLWKHOLDOL]DWLRQ�RI�WKH�RFXODU�VXUIDFH�>��@��

3UH�RSHUDWLYH�FRQVLGHUDWLRQV
/LNH�DQ\�RUJDQ�RU�WLVVXH�WUDQVSODQWDWLRQ�SURFHGXUH��WKH�PDLQ�IDFWRU�GHWHUPLQLQJ�WKH�RXWFRPH�RI�6/(7�LV�

WKH�KHDOWK�RI� WKH�GRQRU� OLPEXV��7KHUHIRUH��D�FDUHIXO�SUHRSHUDWLYH� LQVSHFWLRQ�RI� WKH�GRQRU�VLWH� WR�HQVXUH� WKDW�
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LW�LV�YLDEOH�LV�FULWLFDO��7\SLFDOO\��WKH�VXSHULRU�OLPEXV�LV�SUHIHUUHG�DV�WKH�OLPEDO�SDOLVDGHV�DUH�PRUH�LQ�QXPEHU�
DW� WKLV� ORFDWLRQ�� ,Q� WKH� D൵HFWHG� H\H�� WKH� IROORZLQJ� DUH� DEVROXWH� FRQWUDLQGLFDWLRQV� IRU�6/(7�� �L�� GU\� VXUIDFH�
�GH¿QHG�DV�UHSHDWHG�6FKLUPHU¶V�,�VFRUH�ZLWK�DQHVWKHVLD�RI�OHVV�WKDQ���PP�RU�SUHVHQFH�RI�FRUQHDO�RU�EXOEDU�
FRQMXQFWLYDO� NHUDWLQL]DWLRQ��� �LL�� EOLQG� H\H� ZLWK� QR� YLVXDO� SRWHQWLDO�� �LLL�� GLVRUJDQL]HG� DQWHULRU� VHJPHQW�
�DGKHUHQW� OHXFRPD�� DQG� �LY�� SUHVHQFH� RI� XQFRUUHFWHG� DGQH[DO� SDWKRORJLHV� OLNH� ODJRSKWKDOPRV�� HFWURSLRQ��
HQWURSLRQ��WULFKLDVLV�DQG�GDFU\RF\VWLWLV��6LQFH�6/(7�LV�DQ�HSLWKHOLDO�UHJHQHUDWLYH�SURFHGXUH��LW�GRHV�QRW�FRUUHFW�
FRUQHDO�VWURPDO�RSDFL¿FDWLRQ��7KXV��FDVHV�ZLWK�VHYHUH�VWURPDO�RSDFL¿FDWLRQ��OHXFRPD��ZLOO�UHTXLUH�DGGLWLRQDO�
FRUQHDO�VWURPDO�UHSODFHPHQW�ZLWK�DQ�DQWHULRU�ODPHOODU�RU�SHQHWUDWLQJ�NHUDWRSODVW\��3.���$Q�DQWHULRU�VHJPHQW�
RSWLFDO�FRKHUHQFH�WRPRJUDSK\��$6�2&7��RI�WKH�GLVHDVHG�H\H�LV�H[WUHPHO\�XVHIXO�LQ�WKLV�FRQWH[W��,W�QRW�RQO\�
UHYHDOV�WKH�XQGHUO\LQJ�VWURPDO�WKLFNQHVV��WKHUHIRUH�DOHUWLQJ�IRU�H[WUHPHO\�WKLQ�DUHDV�OLNHO\�WR�SHUIRUDWH�GXULQJ�
GLVVHFWLRQ�RI� WKH�FRQMXQFWLYDOL]HG�SDQQXV��� WKH� LQIUD�UHG�SKRWRJUDSK�RI� WKH�FRUQHD�DOVR�VKRZV�WKH�GHJUHH�RI�
RSDFL¿FDWLRQ�RI�WKH�XQGHUO\LQJ�VWURPD��7KH�LGHDO�FDVHV�IRU�DXWRORJRXV�6/(7�DUH�WKRVH�ZLWK�QR�KLVWRU\�RI�DQ\�
WUDXPD��LQÀDPPDWLRQ�RU�VXUJHU\�LQ�WKH�GRQRU�H\H��ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV�LQ�WKH�D൵HFWHG�H\H���L��ZHW�
RFXODU�VXUIDFH�ZLWKRXW�XQDGGUHVVHG�DGQH[DO�SDWKRORJLHV���LL��QR�VHYHUH�V\PEOHSKDURQ�WKDW�LV�UHDFKLQJ�XS�WR�WKH�
FRUQHD�DQG��LLL��FOHDU�WR�WUDQVOXFHQW�XQGHUO\LQJ�FRUQHDO�VWURPD��7KRVH�FDVHV�ZKLFK�KDYH�VHYHUH�V\PEOHSKDURQ�
ZLOO�DOVR�UHTXLUH�DGGLWLRQDO�FRQMXQFWLYDO�DXWRJUDIWV��HLWKHU�GXULQJ�RU�DIWHU�6/(7��,W�LV�UHFRPPHQGHG�WKDW�FDVHV�
ZLWK�VHYHUH�VWURPDO�RSDFL¿FDWLRQ�RU�GLVRUJDQL]HG�DQWHULRU�VHJPHQW��ZKLFK�ZRXOG�DOVR�QHHG�D�FRUQHDO�JUDIWLQJ�
XQGHUJR�FRQMXQFWLYDO�OLPEDO�JUDIWLQJ�DQG�QRW�6/(7��

6XUJLFDO�WHFKQLTXH
$QHVWKHVLD��)RU�FKLOGUHQ��JHQHUDO�DQHVWKHVLD�LV�PDQGDWRU\��)RU�DGXOWV�WKH�OLPEDO�ELRSV\�FDQ�EH�KDUYHVWHG�IURP�

WKH�GRQRU�H\H�XQGHU�WRSLFDO�DQHVWKHVLD��EXW�EHJLQQHUV�PD\�¿QG�XVLQJ�SHULEXOEDU�RU�VXE�WHQRQV�DQHVWKHVLD�SUHIHUDEOH��
7KH�D൵HFWHG�H\H�LQ�DGXOWV�LV�DOZD\V�JLYHQ�D�SHULEXOEDU�EORFN��

3UHRSHUDWLYH�YDVRFRQVWULFWLRQ��,W� LV�UHFRPPHQGHG�WR�XVH�����DSSOLFDWLRQV�RI�EULPRQLGLQH�WDUWUDWH�������DQG�
SKHQ\OHSKULQH� ��� H\H� GURSV� DOWHUQDWLQJO\� ����� PLQV� EHIRUH� VKLIWLQJ� WKH� SDWLHQW� WR� WKH� RSHUDWLQJ� URRP�� 7KLV�
VLJQL¿FDQWO\�UHGXFHV�LQWUD�RSHUDWLYH�EOHHGLQJ�LQ�ERWK�WKH�GRQRU�DQG�UHFLSLHQW�H\H��

'RQRU�H\H��7KH�GRQRU� OLPEXV�VKRXOG�QRW�EH�PDUNHG�GLUHFWO\�ZLWK�D�VNLQ�PDUNLQJ�SHQ��DV� WKH�DOFRKRO� LQ�
WKH�LQN�FDQ�GDPDJH�WKH�GHOLFDWH�OLPEDO�VWHP�FHOOV��³2QH�FORFN�KRXU´�RU�URXJKO\�������PP�JUDIW�SLHFH�VKRXOG�
EH�PHDVXUHG�ZLWK� D� FDOLSHU� DQG�PDUNLQJ� VKRXOG� EH� GRQH� VOLJKWO\� EHKLQG� WKH� OLPEXV� RQ� WKH� FRQMXQFWLYD��$�
FRQMXQFWLYDO�EOHE�LV�FUHDWHG�ZLWK�ÀXLG�MXVW�EHKLQG�WKH�VHOHFWHG�DUHD�RI�WKH�ELRSV\�DQG�D�OLPEXV�EDVHG�FRQMXQFWLYDO�
ÀDS�LV�OLIWHG�XQWLO�WKH�LQVHUWLRQ�RI�WKH�7HQRQV�FDSVXOH�DW�WKH�OLPEXV��7KLV�DUHD�LV�OLQHG�E\�EORRG�YHVVHOV�DQG�PDUNV�
WKH�SRVWHULRU�ERXQGDU\�RI� WKH� OLPEXV��'LVVHFWLRQ�ZLWK�D�QR����EODGH�KHOG�DV�ÀDW�DV�SRVVLEOH� LV� WKHQ�FDUULHG�
IRUZDUG�LQ�WKH�VDPH�SODQH�XQWLO�WKH�JUH\�FOHDU�FRUQHD�LV�YLVLEOH��7KH�ÀDS�LV�UHSRVHG��DQG�WKH�FRQMXQFWLYDO�SDUW�LV�
H[FLVHG�R൵��7KH�OLPEDO�WLVVXH�LV�H[FLVHG�XVLQJ�D�SDLU�RI�9DQQDV�RU�:HVFRWW�VFLVVRUV��7KH�WLVVXH�LV�SUHVHUYHG�ZHW�
LQ�EDODQFHG�VDOW�VROXWLRQ��%66��

5HFLSLHQW�H\H��,I�V\PEOHSKDURQ�LV�SUHVHQW�ZKLFK�SUHYHQWV�LQVHUWLRQ�RI�WKH�VSHFXOXP��LW�VKRXOG�EH�H[FLVHG�¿UVW�
ÀXVK�WR�WKH�FRUQHD��$�SHULWRP\�LV�WKHQ�SHUIRUPHG�DOO�DURXQG�DERXW�����PP�IURP�WKH�FRUQHDO�PDUJLQ��'LVVHFWLRQ�
LV�WKHQ�FDUULHG�IRUZDUG�XVLQJ�D�SDLU�RI�9DQQDV�VFLVVRUV�WR�UHOHDVH�WKH�FRQMXQFWLYDOL]HG�SDQQXV�FRYHULQJ�WKH�FRUQHD�
IURP�WKH�OLPEXV�����GHJUHHV�EHIRUH�SURFHHGLQJ�FHQWULSHWDOO\��7KH�SDQQXV�LQ�WKHQ�UHPRYHG�IURP�WKH�FRUQHDO�VXUIDFH�
XVLQJ�D�FRPELQDWLRQ�RI�VKDUS�DQG�EOXQW�GLVVHFWLRQ��,W� LV�QRW�QHFHVVDU\�WR�UHPRYH�VWURPDO�VFDU�WLVVXH�WLOO�D�FOHDU�
SODQH�LV�UHDFKHG��7KH�VXUURXQGLQJ�FRQMXQFWLYD�LV�WKHQ�UHFHVVHG�E\�XVLQJ�WHQRWRP\�VFLVVRUV��7KH�KXPDQ�DPQLRWLF�
PHPEUDQH��K$0���EDVHPHQW�PHPEUDQH�VLGH�XS��LV� WKHQ�SODFHG�DQG�VHFXUHG�RYHU�WKH�UHFLSLHQW�FRUQHD�ZLWK�WKH�
KHOS�RI�¿EULQ�VHDODQW��,W�LV�HQVXUHG�WKDW�WKH�K$0�LV�WXFNHG�XQGHU�WKH�FRQMXQFWLYDO�HGJH�LQ�DOO�TXDGUDQWV��7KH�K$0�
LV�VPRRWKHQHG�RXW�RYHU�WKH�FRUQHD�XVLQJ�D�EOXQW�VSDWXOD�WR�HQVXUH�WKDW�WKHUH�DUH�QR�IROGV��7KH�OLPEDO�WLVVXH�LV�WKHQ�
UHPRYHG�IURP�WKH�%66�DQG�FXW�DSSUR[LPDWHO\�LQWR������SLHFHV�ZLWK�WKH�KHOS�RI�9DQQDV�VFLVVRUV��7KHVH�SLHFHV�DUH�
SODFHG��HSLWKHOLDO�VLGH�XS��LQ�WKH�PLG�SHULSKHU\�RI�WKH�FRUQHD�LQ�D�FRQFHQWULF�SDWWHUQ�RYHU�WKH�K$0��)LJXUH�����
7KH�FRUUHFW�RULHQWDWLRQ�RI�WKH�VPDOO�SLHFHV�FDQ�EH�LGHQWL¿HG�IURP�WKH�SLJPHQWDWLRQ�DQG�RU�VPRRWK�VXUIDFH�RI�WKH�
HSLWKHOLDO�VLGH�DQG�ZKLWH�¿EURXV�VWUDQGV�RQ�WKH�VWURPDO�VLGH��&DUH�LV�WDNHQ�WR�HQVXUH�WKDW�WKH�SLHFHV�RI�OLPEDO�WLVVXH�
DUH�QRW�SODFHG�RYHU�WKH�SXSLOODU\�DUHD�RU�RQ�WKH�OLPEXV��$�GURS�RI�¿EULQ�VHDODQW�LV�SODFHG�RYHU�HDFK�SLHFH�WR�HQVXUH�
WKDW�WKH\�DGKHUH�WR�WKH�$0��$IWHU�ZDLWLQJ�IRU�DW�OHDVW�RQH�PLQXWH�IRU�WKH�¿EULQ�JOXH�WR�SRO\PHULVH�RYHU�WKH�OLPEDO�
SLHFHV��D�VRIW�EDQGDJH�FRQWDFW�OHQV��%&/��LV�SODFHG��&DUH�LV�WDNHQ�WR�FXW�DZD\�WKH�H[FHVV�JOXH�WKDW�PD\�EH�VWLFNLQJ�
WR�WKH�VSHFXOXP�DV�LW�LV�UHPRYHG�DQG�QRW�WR�SXOO�DW�WKH�VWUDQGV�ZKLFK�PD\�GLVORGJH�WKH�¿OP�RI�JOXH�RQ�WKH�VXUIDFH�
WKDW�LV�KROGLQJ�WKH�SLHFHV�LQ�SODFH��
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�$� 3UH�RSHUDWLYH�DSSHDUDQFH�VKRZLQJ�VXSHU¿FLDO�FRUQHDO�YDVFXODUL]DWLRQ�DQG�VFDUULQJ�ZLWK�FHQWUDO�HSLWKHOLDO�GHIHFW�
�LQVHW��ÀXRUHVFHLQ�VWDLQHG�SKRWRJUDSK���

�%� ,QWUD�RSHUDWLYH�LPDJH�DIWHU�UHPRYDO�RI�WKH�¿EURWLF�FRQMXQFWLYDOL]HG�SDQQXV�IURP�WKH�FRUQHDO�VXUIDFH��
�&� ,QWUD�RSHUDWLYH�LPDJH�VKRZLQJ�WKH�FLUFXPIHUHQWLDO�DUUDQJH�RI�OLPEDO�WUDQVSODQW�SLHFHV�EHLQJ�VHFXUHG�WR�WKH�KXPDQ�

DPQLRWLF�PHPEUDQH�JUDIW�ZLWK�¿EULQ�JOXH��
�'� $W���PRQWKV�SRVW�RSHUDWLYHO\�WKH�FRUQHDO�VXUIDFH�LV�VWDEOH��DYDVFXODU�DQG�HSLWKHOL]HG��LQVHW��ÀXRUHVFHLQ�VWDLQHG�

SKRWRJUDSK���
�(� 3UH�RSHUDWLYH� DQWHULRU�VHJPHQW� RSWLFDO� FRKHUHQFH� WRPRJUDSK\� �$6�2&7�� LPDJH� VKRZLQJ� KLJKO\�UHÀHFWLYH�

LUUHJXODU�FRQMXQFWLYDO�HSLWKHOLXP�ZLWK�VXSHU¿FLDO�VWURPDO�KD]H�DQG�FHQWUDO�HSLWKHOLDO�GHIHFW��
�)� 3RVW�RSHUDWLYH�$6�2&7�LPDJH�VKRZLQJ�WUDQVSDUHQW�UHJXODU�ORZ�UHÀHFWLYH�FRUQHDO�HSLWKHOLXP�ZLWK�UHGXFWLRQ�LQ�

VWURPDO�KD]H
)LJXUH����7\SLFDO�SRVW�RSHUDWLYH�RXWFRPH�DIWHU�DXWRORJRXV�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��6/(7��IRU�

XQLODWHUDO�FKHPLFDO�EXUQ�LQGXFHG�OLPEDO�VWHP�FHOO�GH¿FLHQF\��/6&'�

3RVW�RSHUDWLYH�UHJLPHQ
3RVW�RSHUDWLYHO\�WRSLFDO�SUHGQLVRORQH�DFHWDWH����GURSV�DUH�VWDUWHG���WLPHV�D�GD\�IRU���ZHHN�DQG�WKHQ�WDSHUHG�

HYHU\�ZHHN�RYHU�WKH�QH[W���ZHHNV�LQ�ERWK�WKH�UHFLSLHQW�DQG�WKH�GRQRU�H\HV�ZKLOH�WRSLFDO�PR[LÀR[DFLQ������LV�
VWDUWHG���WLPHV�GD\�LQ�ERWK�H\HV�DQG�LV�FRQWLQXHG�XQWLO�WKH�HSLWKHOLDO�GHIHFW�KHDOV��7KH�%&/�LV�UHPRYHG�DW�WKH���ZHHN�
SRVW�RSHUDWLYH�YLVLW��7KH�FRUQHD�LV�VWDLQHG�ZLWK�ÀXRUHVFHLQ�DQG�LI�FRPSOHWH�HSLWKHOLDO�KHDOLQJ�KDV�QRW�RFFXUUHG��
WKHQ�D�%&/�LV�UHSODFHG��,W�LV�DOVR�LPSHUDWLYH�WR�FKHFN�WKH�HSLWKHOLDO�KHDOLQJ�DW�WKH�GRQRU�VLWH�VLPXOWDQHRXVO\��7KH�
SURJUHVV�RI�WKH�UHFLSLHQW�H\H�LV�PRQLWRUHG�XQWLO�WKH�HSLWKHOLXP�FRPSOHWHO\�KHDOV��,Q�YHU\�\RXQJ�FKLOGUHQ��D�VXWXUH�
WDUVRUUKDSK\�FDQ�EH�SHUIRUPHG�DQG�NHSW�LQ�SODFH�IRU�D�FRXSOH�RI�ZHHNV�WR�SUHYHQW�WKH�ORVV�RI�WKH�%&/�RU�WUDQVSODQWV�
LQ�WKH�LPPHGLDWH�SRVWRSHUDWLYH�SHULRG�EHFDXVH�RI�WKH�ULVN�WKDW�WKH�FKLOGUHQ�PD\�LQDGYHUWHQWO\�UXE�WKHLU�RZQ�H\HV��

&OLQLFDO�RXWFRPHV
7KH�UHVXOWV�RI�6/(7�LQ�GL൵HUHQW�LQGLFDWLRQV�KDYH�EHHQ�HQOLVWHG�LQ�7DEOH����2QO\�RQH�VWXG\�FRPSDUHG�&/$8�DQG�

6/(7�LQ����H\HV�HDFK��DQG�IRXQG�ERWK�VXUJLFDO�WHFKQLTXHV�WR�EH�HTXDOO\�H൵HFWLYH�LQ�DFKLHYLQJ�D�VWDEOH�HSLWKHOL]HG�
RFXODU�VXUIDFH�DQG�IRU�UHJUHVVLRQ�RI�FRUQHDO�YDVFXODUL]DWLRQ�>��@��7KH���PDMRU�VWXGLHV�IURP�GL൵HUHQW�JURXSV�UHSRUWHG�
WKH�RXWFRPHV�LQ�D�WRWDO�RI�����H\HV�>���@��7KH�SULPDU\�LQGLFDWLRQ�ZDV�/6&'�VHFRQGDU\�WR�FKHPLFDO�EXUQV�LQ�����������
RI�����H\HV��$W�D�PHDQ�IROORZ�XS�SHULRG�RI�����\HDUV��������������H\HV�KDG�D�FOLQLFDOO\�VXFFHVVIXO�RXWFRPH�ZLWK�D�
VWDEOH�HSLWKHOL]HG�DQG�DYDVFXODU�FRUQHDO�VXUIDFH��ZKLOH�������������KDG�D�WZR�OLQH�LPSURYHPHQW�LQ�YLVXDO�DFXLW\��

7KH�RXWFRPHV�RI�VHTXHQWLDO�VHFRQGDU\�VXUJHULHV�VXFK�DV�3.�DQG�GHHS�DQWHULRU�ODPHOODU�NHUDWRSODVW\��'$/.��DIWHU�
6/(7�KDYH�DOVR�EHHQ�UHSRUWHG�>������@��,Q�VHYHQ�H\HV�RI���SDWLHQWV�ZKR�XQGHUZHQW�3.������������PRQWKV�DIWHU�6/(7��
��H\HV�PDLQWDLQHG�D�FOHDU�JUDIW������������PRQWKV�DIWHU�3.�>��@��$QRWKHU�UHSRUW�RI����H\HV�RI�FKLOGUHQ�ZKR�XQGHUZHQW�
'$/.�IROORZLQJ�6/(7�IRU�XQLODWHUDO�VHYHUH�FKHPLFDO�LQMXU\�ZLWK�/6&'�ZLWK�IROORZ�XS�RI����������PRQWKV�IROORZLQJ�
'$/.�UHSRUWHG�DQDWRPLFDO�VXFFHVV�LQ���������H\HV�DQG�YLVXDO�DFXLW\�LPSURYHPHQW�LQ���������H\HV�>��@��

0HFKDQLVP�RI�DFWLRQ
0LWWDO�HW�DO�VWXGLHG�IRXU�H\HV�WKDW�KDG�XQGHUJRQH�6/(7�DQG�ZHUH�VHULDOO\�LPDJHG�XVLQJ�ÀXRUHVFHLQ�VWDLQLQJ�

WR� HOHJDQWO\�GHPRQVWUDWH� WKDW� HSLWKHOLDO� FHOOV� JUHZ�FHQWULIXJDOO\� IURP�HDFK� H[SODQW� RQ� WKH� VXUIDFH� DQG�PHUJHG�
WR�IRUP�D�VKHHW�RI�HSLWKHOLXP�>��@��,Q�DOO�IRXU�H\HV��FRPSOHWH�RFXODU�VXUIDFH�HSLWKHOLDOL]DWLRQ�RFFXUUHG�ZLWKLQ����
GD\V��7KH�H[SODQWV�ZHUH�QRW�YLVLEOH�DIWHU�WZR�PRQWKV�LQ�WKUHH�H\HV�DIWHU�FRPSOHWH�HSLWKHOLDOL]DWLRQ�ZDV�DFKLHYHG��
7KH\�DOVR�REVHUYHG�WKDW�DOO�WKH�H[SODQWV�SODFHG�RQ�WKH�VXUIDFH�ZHUH�QRW�DFWLYH�DQG�WKXV�WKHUH�ZDV�FRQVLGHUDEOH�
YDULDWLRQ� LQ� H[SODQW� DFWLYLW\��+RZHYHU�� WKH� FRUQHDO� VXUIDFH�DURXQG� WKH� LQDFWLYH�H[SODQWV�ZHUH� HSLWKHOLDOL]HG�E\�
HSLWKHOLXP�DULVLQJ�IURP�WKH�VXUURXQGLQJ�H[SODQWV��7KLV�VWXG\�FOHDUO\�GHPRQVWUDWHG�WKDW�K$0�DFWV�DV�D�VXEVWUDWH�IRU�
VHFXUH�DWWDFKPHQW�IRU�WKH�HSLWKHOLDO�FHOOV�DQG�VXSSRUWV�WKHLU�SUROLIHUDWLRQ�DQG�PLJUDWLRQ�LQ�H\HV�ZKHUH�6/(7�KDV�
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EHHQ�SHUIRUPHG��$PHVFXD�HW�DO�XVHG�XOWUD�KLJK�UHVROXWLRQ�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�LQ�DQ�H\H�ZKHUH�6/(7�
ZDV�SHUIRUPHG�DQG�VKRZHG�WKH�SHUVLVWHQFH�RI�K$0�ZKLOH�WKH�HSLWKHOLDO�FHOOV�JUHZ�DQG�SUROLIHUDWHG�RYHU�LW�>�@��,Q�
DQRWKHU�VHULHV��H[FLVHG�FRUQHDO�EXWWRQV�IURP�H\HV�XQGHUJRLQJ�3.�DIWHU�6/(7�ZHUH�H[DPLQHG�DQG�LW�ZDV�FRQ¿UPHG�
ZLWK�ERWK�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�DQG� LPPXQRKLVWR�FKHPLVWU\�� WKDW�QRW�RQO\�ZDV� WKH�QHZO\� UHJHQHUDWHG�
HSLWKHOLXP� RI� FRUQHDO� SKHQRW\SH� �&.���� &.����� &.�����08&�$&��� EXW� DOVR� WKDW� WKHUH�ZDV� IRFDO� UHWHQWLRQ�
RI� VWHP�FHOOV� �$%&*����ǻ3��Į��� LQ� WKH�EDVDO� HSLWKHOLXP� OD\HU�RI� WKH�QHZO\� UHJHQHUDWHG�HSLWKHOLXP� >�@��7KLV�
VWXG\�FRQ¿UPHG�WKDW�WKHVH�FHOOV�ZHUH�GHULYHG�IURP�WKH�H[SODQWV�WKDW�ZHUH�SODFHG�RQ�WKH�FRUQHD�GXULQJ�6/(7��2Q�
KLVWRSDWKRORJLFDO�H[DPLQDWLRQ�WKH�SUHVHQFH�RI�D�WKLFN�SHULRGLF�DFLG�6FKL൵��3$6��SRVLWLYH�PHPEUDQH�ZDV�QRWHG�
EHORZ�WKH�QHZO\�UHJHQHUDWHG�HSLWKHOLXP��7KLV�DOVR�FRQ¿UPHG�WKH�SHUVLVWHQFH�RI�K$0�DIWHU�6/(7��

3RVVLEOH�FRPSOLFDWLRQV
1R�VWXGLHV�KDYH�UHSRUWHG�VHULRXV�DGYHUVH�RXWFRPHV�LQ�WKH�GRQRU�H\H��/RFDOL]HG��QRQ�SURJUHVVLYH�IRFDO�/6&'�

ZHUH�UHSRUWHG�LQ�WZR�FDVHV�RI�DW�WKH�GRQRU�VLWH�DIWHU�6/(7��ZKLFK�GLG�QRW�D൵HFW�YLVXDO�DFXLW\�>�����@��3\RJHQLF�
JUDQXORPD�ZDV�DOVR�UHSRUWHG�LQ���GRQRU�H\HV�DW�WKH�VLWH�RI�OLPEDO�WLVVXH�H[FLVLRQ�>�@��7KH�PRVW�FRPPRQ�FRPSOLFDWLRQ�
LQ�WKH�UHFLSLHQW�H\H�DIWHU�6/(7�ZDV�IRFDO�UHFXUUHQFH�RI�/6&'�ZKLFK�KDV�EHHQ�UHSRUWHG�LQ�����WR�����H\HV�>��
�@��0RVW�FOLQLFDO�IDLOXUHV�DIWHU�6/(7�RFFXUUHG�LQ�WKH�¿UVW�VL[�PRQWKV�DIWHU�VXUJHU\�>�����@��(DUO\�FRPSOLFDWLRQV�
LQFOXGHG�KHPRUUKDJH�XQGHU�WKH�K$0�ZKLFK�XVXDOO\�UHVROYHV�ZLWKRXW�DQ\�FRQVHTXHQFH�>�@��(DUO\�ORVV�RI�WKH�6/(7�
WUDQVSODQWV�DQG�GHWDFKPHQW�RI�WKH�K$0�DOVR�FDQ�OHDG�WR�IDLOXUH�>�����@��3UH�H[LVWLQJ�V\PEOHSKDURQ��LI�QRW�DGGUHVVHG�
DW�WKH�WLPH�RI�VXUJHU\�ZLWK�D�FRQMXQFWLYDO�DXWRJUDIW��ZDV�QRWHG�WR�EH�D�ULVN�IDFWRU�IRU�UHFXUUHQW�FRQMXQFWLYDOLVDWLRQ�
DQG�IDLOXUH�RI�WKH�SULPDU\�SURFHGXUH�>���@��3HQHWUDWLQJ�NHUDWRSODVW\�GRQH�VLPXOWDQHRXVO\�ZLWK�6/(7�ZDV�DOVR�D�
ULVN�IDFWRU�IRU�HDUO\�IDLOXUH�>���@��,QGLFDWLRQV�VXFK�DV�DFLG�LQMXU\�ZDV�QRWHG�WR�KDYH�D�KLJKHU�UDWH�RI�IDLOXUH�WKDQ�
6/(7�SHUIRUPHG�IRU�RWKHU�IRUPV�RI�FKHPLFDO�EXUQV�VXFK�DV�DONDOL�LQMXU\�>����@��2WKHU�UDUH�FRPSOLFDWLRQV�WKDW�KDYH�
EHHQ�UHSRUWHG�DUH�VWHULOH�NHUDWLWLV��PLFURELDO�NHUDWLWLV��SHUVLVWHQW�HSLWKHOLDO�GHIHFW�ZKLFK�FRXOG�OHDG�WR�WKLQQLQJ�DQG�
SHUIRUDWLRQ�LI�QRW�DGGUHVVHG�LQ�WLPH��DQG�UHFXUUHQFH�RI�FRUQHDO�QHRYDVFXODUL]DWLRQ��

&RQFOXVLRQV
7KH�FOLQLFDO�H൶FDF\�RI�6/(7�LV�QRZ�ZHOO�HVWDEOLVKHG�LQ�ODUJH�VWXGLHV�ZLWK�DGHTXDWHO\�ORQJ�IROORZ�XS�>���@��

7KH�SHUVLVWHQFH�RI�/6&�RQ�WKH�FRUQHDO�VXUIDFH�DIWHU�6/(7�KDV�DOVR�EHHQ�GHPRQVWUDWHG�>�@�DQG�LW¶V�PHFKDQLVP�
RI�FRUQHDO� HSLWKHOLDO�KHDOLQJ� LV�ZHOO�XQGHUVWRRG� >��@��$OWKRXJK�QR� UDQGRPL]HG�FRQWUROOHG� WULDO�KDV� VR� IDU�EHHQ�
SXEOLVKHG�FRPSDULQJ�KHDG�WR�KHDG�WKH�RXWFRPHV�RI�6/(7��&/$8�RU�&/(7��WKH�DGYDQWDJHV�RI�6/(7�RYHU�WKH�RWKHU�
WHFKQLTXHV�DUH�REYLRXV��,Q�UHVRXUFH�OLPLWHG�VHWWLQJV��WKH�RSWLRQ�RI�&/(7�LV�ODUJHO\�WKHRUHWLFDO�DQG�WKH�FKRLFH�IRU�
WKH�FRUQHDO�VXUJHRQ�LV�HVVHQWLDOO\�EHWZHHQ�&/$8�DQG�&/(7��6LQFH�6/(7�FDQ�EH�DFKLHYHG�ZLWKLQ�RQH�FORFN�KRXU�
VKDSHG�JUDIW�SLHFH�RI�OLPEXV�LQVWHDG�RI�&/$8��ZKLFK�GRHV�WKH�VDPH�SXUSRVH�ZLWKLQ�WKUHH�WR�VL[�KRXUV�JUDIW��VR�WKH�
REYLRXV�FKRLFH�LV�VWUDLJKW�IRUZDUG��+RZHYHU��LW�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�6/(7�DORQH�LV�QRW�H൵HFWLYH�LQ�FDVHV�
ZLWK�VHYHUH�V\PEOHSKDURQ��ZKLFK�KDYH�ERWK�OLPEDO�DQG�FRQMXQFWLYDO�GH¿FLHQF\�DQG�WKHUHIRUH�QHHG�ERWK�/6&7�
DQG�FRQMXQFWLYDO�JUDIWLQJ�� ,W� LV� LQ� WKHVH�FDVHV� WKDW�6/(7�DQG�&/$8��PRGL¿HG�DV�PLQL�&/$8��FDQ�SHUKDSV�EH�
FRPELQHG�>��@��$QRWKHU�H[FHSWLRQDO�VFHQDULR�ZKHUH�&/$8�PD\�KROG�DQ�DGYDQWDJH�RYHU�6/(7�LV�FDVHV�RI�FRPSOH[�
UHFRQVWUXFWLRQ�UHTXLULQJ�FRQMXQFWLYDO��OLPEDO�DQG�FRUQHDO�JUDIWLQJ��,Q�WKHVH�FDVHV��WKH�FRUQHDO�JUDIW�UHPDLQV�DW�KLJK�
ULVN�RI�LPPXQRORJLFDO�UHMHFWLRQ�DQG�PD\�QHHG�EHLQJ�UHSODFHG�LQ�WKH�IXWXUH��WKHUHIRUH�SODFLQJ�WKH�OLPEDO�JUDIW�LQ�LWV�
DQDWRPLFDO�ORFDWLRQ�EH\RQG�WKH�FRUQHD�DV�LQ�&/$8�PD\�EH�DGYDQWDJHRXV�RYHU�6/(7��ZKHUH�WKH�OLPEDO�WUDQVSODQWV�
ZLOO�EH�ORVW�LI�WKH�FRUQHDO�JUDIW�LV�UHSODFHG��

7KH�DGYHQW�RI�6/(7�KDV�PDGH�OLIH�HDVLHU�IRU�FRUQHDO�VXUJHRQV��SDUWLFXODUO\�WKRVH�LQ�WKH�GHYHORSLQJ�ZRUOG�GHDOLQJ�
ZLWK�D�KXJH�EXUGHQ�RI�XQLODWHUDO�/6&'�GXH�WR�FKHPLFDO�EXUQV�>�@��7KH�WHFKQLTXH�KDV�D�UHODWLYHO\�VKRUW�OHDUQLQJ�FXUYH�
DQG� VXUJHRQV� RWKHUZLVH� LQH[SHULHQFHG� LQ� RFXODU� VXUIDFH� VXUJHU\� DUH� TXLFNO\� DEOH� WR� UHSOLFDWH� WKH� VDPH� UHVXOWV� DV�
H[SHULHQFHG�RQHV�>�@��7KLV�HDV\�UHSOLFDELOLW\�KDV�DOVR�DOORZHG�6/(7�WR�VSUHDG�WR�RWKHU�VSHFLDOWLHV�OLNH�RFXORSODVWLFV��
ZKHUH� LW� KDV� EHHQ� VXFFHVVIXOO\� DGDSWHG� WR� ERWK� WUHDWLQJ� DQG� SUHYHQWLQJ�/6&'� DIWHU� H[WHQVLYH�2661� H[FLVLRQ� E\�
VXUJHRQV�ZKR�ZHUH�RWKHUZLVH�QDLYH�WR�/6&7�>������@��7KLV�UHOLDELOLW\�DQG�UHSOLFDELOLW\�RI�6/(7�LV�DOVR�GHPRQVWUDWHG�
LQ�WKH�FRQVLVWHQW�RXWFRPHV�UHSRUWHG�DFURVV�ODUJH�VWXGLHV�E\�GL൵HUHQW�VXUJHRQV�LQ�GL൵HUHQW�JHRJUDSKLHV�>���@�

2QH�FDQ�LPDJLQH�6/(7�DV�LQ�YLYR�&/(7��ZKHUH�WKH�FHOO�H[SDQVLRQ�WDNHV�SODFH�RQ�WKH�VXUIDFH�RI�WKH�H\H�LQVWHDG�
RI�D�SHWUL�GLVK�XVLQJ�WKH�QDWXUDO�HQYLURQPHQW��JURZWK�IDFWRUV�DQG�WHDUV�DV�WLVVXH�FXOWXUH�UHDJHQWV��7KH�FHQWUDO�GRJPD�
RI�&/(7�WKDW�RQH�FORFN�KRXU�JUDIW�RI� OLPEDO� WLVVXH� LV�HQRXJK�WR�UHVXUIDFH� WKH�HQWLUH�FRUQHD� LV�UHD൶UPHG�E\�6/(7��
1R�ZRQGHU�WKDW�WKRVH�ZKR�GHYHORSHG�6/(7�KDG�VSHQW�FORVH�WR�D�GHFDGH�SHUIRUPLQJ�&/(7�WKHPVHOYHV�>��@��EHIRUH�
WKH\�FKDQFHG�XSRQ�WKH�LGHD��+RZHYHU��WKH�WZR�SDUDGLJPV�WKDW�6/(7�FKDOOHQJHV�DUH�WKH�IDWH�RI�/6&�ZKHQ�SODFHG�RQ�
WKH�FRUQHD�LQVWHDG�RI�WKH�OLPEDO�QLFKH�DQG�WKH�SDWWHUQ�RI�FRUQHDO�HSLWKHOLDO�ZRXQG�KHDOLQJ��$V�WKH�LQGLYLGXDO�SLHFHV�LQ�
6/(7�KDYH�QR�FRQMXQFWLYDO�FRPSRQHQW��WKH�HSLWKHOLDO�FHOOV�JURZ�IURP�DOO�VLGHV�OHDGLQJ�WR�UDSLG�FRUQHDO�HSLWKHOLDOL]DWLRQ�
XQOLNH�FLUFXPIHUHQWLDO�IROORZHG�E\�FHQWULSHWDO�KHDOLQJ�DV�VHHQ�SK\VLRORJLFDOO\�LQ�FRUQHDO�DEUDVLRQV�DQG�WKDW�DIWHU�&/$8�
>�����@��:KDW�6/(7�KDV�DOVR�WDXJKW�XV�LV�KRZ�OLWWOH�ZH�\HW�XQGHUVWDQG�RI�WKH�RFXODU�VXUIDFH�SK\VLRORJ\�LQ�JHQHUDO�DQG�
/6&�LQ�SDUWLFXODU�FORVH�WR�WKUHH�GHFDGHV�DIWHU�WKH�GLVFRYHU\�RI�WKHVH�XQLTXH�VWHP�FHOO�DW�WKH�OLPEXV��
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5()(5(1&(6

��� .LQRVKLWD�6���.LRUSHV�7�&���)ULHQG�-��HW�DO��/LPEDO�HSLWKHOLXP�LQ�RFXODU�VXUIDFH�ZRXQG�KHDOLQJ����,QYHVW��
2SKWKDOPRO��9LV��6FL���������Y�����S�������

��� 9D]LUDQL�-���1DLU�'���6KDQEKDJ�6��HW�DO��/LPEDO�VWHP�FHOO�GH¿FLHQF\�GHPRJUDSK\�DQG�XQGHUO\LQJ�FDXVHV�
���$P��-��2SKWKDOPRO���������Y�����S��������

��� .HQ\RQ�.�5���7VHQJ�6�&��/LPEDO�DXWRJUDIW�WUDQVSODQWDWLRQ�IRU�RFXODU�VXUIDFH�GLVRUGHUV����2SKWKDOPRORJ\��
������Y�����S���������

��� 3HOOHJULQL�*���7UDYHUVR�&�(���)UDQ]L�$�7��HW�DO��/RQJ�WHUP�UHVWRUDWLRQ�RI�GDPDJHG�FRUQHDO�VXUIDFHV�ZLWK�
DXWRORJRXV�FXOWLYDWHG�FRUQHDO�HSLWKHOLXP����/DQFHW��������Y������������S���������

��� 6DQJZDQ�9�6���%DVX�6���0DF1HLO�6��HW�DO��%DODVXEUDPDQLDQ�'��6LPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�
�6/(7���D�QRYHO�VXUJLFDO�WHFKQLTXH�IRU�WKH�WUHDWPHQW�RI�XQLODWHUDO�OLPEDO�VWHP�FHOO�GH¿FLHQF\����%U��-��
2SKWKDOPRO���������Y�����S���������

��� %DVX�6���6XUHND�6�3���6KDQEKDJ�6�6��6LPSOH�/LPEDO�(SLWKHOLDO�7UDQVSODQWDWLRQ��/RQJ�WHUP�FOLQLFDO�RXWFRPHV�
LQ�����FDVHV�RI�XQLODWHUDO�FKURQLF�RFXODU�VXUIDFH�EXUQV����2SKWKDOPRORJ\��������Y������S�����������

��� 9D]LUDQL�-���$OL�0�+���6KDUPD�1��HW�DO��$XWRORJRXV�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�IRU�XQLODWHUDO�
OLPEDO�VWHP�FHOO�GH¿FLHQF\��PXOWLFHQWUH�UHVXOWV����%U��-��2SKWKDOPRO��������������S�����������

��� *XSWD�1���-RVKL�-���)DURRTXL�-�+��HW�DO��5HVXOWV�RI�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�LQ�XQLODWHUDO�
RFXODU�VXUIDFH�EXUQ����,QGLDQ�-��2SKWKDOPRO���������Y�����S�������

��� $PHVFXD� *���$WDOODK�0��� 1LNSRRU� 1�� HW� DO�� 0RGL¿HG� VLPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ� XVLQJ�
FU\RSUHVHUYHG�DPQLRWLF�PHPEUDQH�IRU�XQLODWHUDO�OLPEDO�VWHP�FHOO�GH¿FLHQF\����$P��-��2SKWKDOPRO���������
Y������S���������

���� .DOLNL�6���0RKDPPDG�)�$���7DKLOLDQL�3��HW�DO��&RQFRPLWDQW�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�DIWHU�
VXUJLFDO�H[FLVLRQ�RI�RFXODU�VXUIDFH�VTXDPRXV�QHRSODVLD����$P��-��2SKWKDOPRO���������Y������S�������

���� 0LWWDO�9���1DUDQJ�3���0HQRQ�9��HW�DO��3ULPDU\�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�DORQJ�ZLWK�H[FLVLRQDO�
ELRSV\�LQ�WKH�PDQDJHPHQW�RI�H[WHQVLYH�RFXODU�VXUIDFH�VTXDPRXV�QHRSODVLD����&RUQHD��������Y�����S������
�����

���� +HUQDQGH]�%RJDQWHV� (��� $PHVFXD� *��� 1DYDV� $�� HW� DO�� 0LQRU� LSVLODWHUDO� VLPSOH� OLPEDO� HSLWKHOLDO�
WUDQVSODQWDWLRQ��PLQL�6/(7��IRU�SWHU\JLXP�WUHDWPHQW����%U�-��2SKWKDOPRO���������Y�����S�����������

���� 0HGQLFN�=���%RXWLQ�7���(LQDQ�/LIVKLW]�$�� HW� DO�� 6LPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ� IRU� UHFXUUHQW�
SWHU\JLXP��$�FDVH�VHULHV����$P��-��2SKWKDOPRO��&DVH�5HS���������Y�����S�����

���� %KDOHNDU�6���%DVX�6���/DO�,��HW�DO��6XFFHVVIXO�DXWRORJRXV�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��6/(7��
LQ�SUHYLRXVO\�IDLOHG�SHGLDWULF�OLPEDO�WUDQVSODQWDWLRQ�IRU�RFXODU�VXUIDFH�EXUQV����%0-�&DVH�5HS���������GRL��
��������EFU�������������

���� %DVX�6���0RKDQ�6���%KDOHNDU�6��HW�DO��6LPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��6/(7��LQ�IDLOHG�FXOWLYDWHG�
OLPEDO�HSLWKHOLDO� WUDQVSODQWDWLRQ��&/(7��IRU�XQLODWHUDO�FKURQLF�RFXODU�EXUQV� ���%U��2SKWKDOPRO���������
Y������S������������

���� %KDOHNDU� 6��� %DVX� 6��� 6DQJZDQ� 9�6�� 6XFFHVVIXO� PDQDJHPHQW� RI� LPPXQRORJLFDO� UHMHFWLRQ� IROORZLQJ�
DOORJHQHLF�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��6/(7��IRU�ELODWHUDO�RFXODU�EXUQV����%0-�FDVH�UHSRUWV��
������GRL����������EFU�������������

���� $U\D�6�.���%KDWWL�$���5DM�$��HW�DO��6LPSOH�/LPEDO�(SLWKHOLDO�7UDQVSODQWDWLRQ�LQ�DFLG�LQMXU\�DQG�VHYHUH�GU\�
H\H����-��&OLQ��'LDJQ��5HV���������Y��������1G�����

���� ,\HU� *��� 6ULQLYDVDQ� %��� $JDUZDO� 6�� HW� DO�� 2XWFRPH� RI� DOOR� VLPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ�
�DOOR6/(7��LQ�WKH�HDUO\�VWDJH�RI�RFXODU�FKHPLFDO�LQMXU\����%U��-��2SKWKDOPRO���������Y������S���������

���� $URUD�5���'RNDQLD�3���0DQXGKDQH�$��HW�DO��3UHOLPLQDU\�UHVXOWV�IURP�WKH�FRPSDULVRQ�RI�VLPSOH�OLPEDO�
HSLWKHOLDO�WUDQVSODQWDWLRQ�ZLWK�FRQMXQFWLYDO�OLPEDO�DXWRORJRXV�WUDQVSODQWDWLRQ�LQ�VHYHUH�XQLODWHUDO�FKURQLF�
RFXODU�EXUQV����,QGLDQ�-��2SKWKDOPRO���������Y�����S��������

���� *XSWD�1���)DURRTXL�-�+���3DWHO�1��HW�DO��(DUO\�UHVXOWV�RI�SHQHWUDWLQJ�NHUDWRSODVW\�LQ�SDWLHQWV�ZLWK�XQLODWHUDO�
FKHPLFDO�LQMXU\�DIWHU�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ����&RUQHD��������Y�����S�����������

���� 6LQJK� '��� 9DQDWKL� 0��� *XSWD� &�� HW� DO�� 2XWFRPHV� RI� GHHS� DQWHULRU� ODPHOODU� NHUDWRSODVW\� IROORZLQJ�
DXWRORJRXV�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQW�LQ�SHGLDWULF�XQLODWHUDO�VHYHUH�FKHPLFDO�LQMXU\����,QGLDQ�-��
2SKWKDOPRO���������Y�����S����������
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���� 0LWWDO�9��� -DLQ�5���0LWWDO�5��2FXODU� 6XUIDFH�(SLWKHOLDOL]DWLRQ�3DWWHUQ�$IWHU� 6LPSOH�/LPEDO�(SLWKHOLDO�
7UDQVSODQWDWLRQ��$Q�,Q�9LYR�2EVHUYDWLRQDO�6WXG\����&RUQHD��������Y�����S������������

���� 0LWWDO�9���-DLQ�5���0LWWDO�5���9DVKLVW�8�HW�DO��6XFFHVVIXO�PDQDJHPHQW�RI�VHYHUH�XQLODWHUDO�FKHPLFDO�EXUQV�
LQ� FKLOGUHQ� XVLQJ� VLPSOH� OLPEDO� HSLWKHOLDO� WUDQVSODQWDWLRQ� �6/(7�� ���%U�� -��2SKWKDOPRO��� ������ Y������
S������������

���� 4XHLUR]�$�*���%DUERVD�0�0���6DQWRV�0�6��HW�DO��$VVHVVPHQW�RI�VXUJLFDO�RXWFRPHV�RI�OLPEDO�WUDQVSODQWDWLRQ�
XVLQJ�VLPSOH�OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ�WHFKQLTXH�LQ�SDWLHQWV�ZLWK�WRWDO�XQLODWHUDO�OLPEDO�GH¿FLHQF\�
���$UT��%UDV��2IWDOPRO���������Y�����S����������

���� .KHLUNKDK�$���5DMX�9�.���7VHQJ�6�&��0LQLPDO�FRQMXQFWLYDO�OLPEDO�DXWRJUDIW�IRU�WRWDO�OLPEDO�VWHP�FHOO�
GH¿FLHQF\����&RUQHD��������Y�����S����±����

���� 6DQJZDQ�9�6���%DVX�6���9HPXJDQWL�*�.�� HW� DO��&OLQLFDO� RXWFRPHV� RI� [HQR�IUHH� DXWRORJRXV� FXOWLYDWHG�
OLPEDO�HSLWKHOLDO�WUDQVSODQWDWLRQ��D����\HDU�VWXG\����%U��-��2SKWKDOPRO��������Y���������S������������

���� 'XD�+�6���)RUUHVWHU� -�9��&OLQLFDO�SDWWHUQV�RI�FRUQHDO�HSLWKHOLDO�ZRXQG�KHDOLQJ� ���$P��-��2SKWKDOPRO���
������Y���������S����������

���� 'XD�+�6���$]XDUD�%ODQFR�$��$XWRORJRXV�OLPEDO�WUDQVSODQWDWLRQ�LQ�SDWLHQWV�ZLWK�XQLODWHUDO�FRUQHDO�VWHP�
FHOO�GH¿FLHQF\����%U��-��2SKWKDOPRO���������Y��������S����������

'L�=D]]R�Ⱥ�
 

6$'Ԥ�(3ø7(/ø$/�/ø0%$/�75$163/$17$6ø<$��6(/7���*g67Ԥ5øù/Ԥ5��
&Ԥ55$+ø�7(;1ø.$��0(;$1ø=0��./ø1ø.�1Ԥ7ø&Ԥ/Ԥ5�9Ԥ�7Ԥ6ø5ø�
�Ԥ'Ԥ%ø<<$7�ø&0$/,�

5HIUDNVL\D�YΩ�%X\QX]�4LúD�&ΩUUDKL\\ΩVL�[LGPΩWOΩUL��2IWDOPRORJL\DGD�.RPSOHNV�ΨPΩOL\\DW�%|OPΩVL�
.DPSXV�%LR�0HGLFR�8QLYHUVLWHWLQLQ�.OLQLNDVÕ��5RPD��øWDOL\D

 
$oDU� V|]OԥU�� VDGΩ� HSLWHOLDO� OLPEDO� WUDQVSODQWDVL\D�� NXOWLYDVL\D� HGLOΩQ� OLPEDO� HSLWHOLDO� WUDQVSODQWDVL\D��

NRQ\XQNWLYDO�OLPEDO�DXWRWUDQVSODQWDW��OLPEDO�N|N�K�FH\UΩOΩULQLQ�oDWÕúPD]OÕ÷Õ��NLP\ΩYL�\DQÕT�

;h/$6Ԥ

6DGԥ� HSLWHOLDO� OLPEDO� WUDQVSODQWDVL\D� �6(/7�� PHWRGLNDVÕQÕQ� NOLQLN� H൵HNWLYOL\L� KDO�KD]UGD� DGHNYDW�
X]XQP�GGԥWOL�P�úDKLGԥ�P�GGԥWL� LOԥ�DSDUÕODQ�E|\�N� WԥGTLTDWODUGD�ԥVDVOÕ�TD\GDGD�V�EXWD�\HWLULOPLúGLU� >��
�@�� +ԥPoLQLQ�� 6(/7� DSDUÕOPDVÕQGDQ� VRQUD� EX\QX]� TLúDQÕQ� �]ԥULQGԥ� OLPEDO� N|N� K�FH\UԥOԥULQLQ� �/.+��
SHUVLVWHQVL\DVÕ�J|VWԥULOPLúGLU�>�@��Yԥ�EX�]DPDQ�EX\QX]�TLúDQÕQ�HSLWHO�TDWÕQÕQ�VD÷DOPDVÕ�PH[DQL]PL�ԥWUDÀÕ�
WԥGTLT�HGLOPLúGLU�>��@��6(/7��./$7��NRQ\XQNWLYDO�OLPEDO�DXWRWUDQVSODQWDW��\D[XG�NXOWLYDVL\DOÕ�OLPEDO�HSLWHOLDO�
WUDQVSODQWDVL\D� �./(7�� PHWRGLNDODUÕQÕQ� ELODYDVLWԥ� QԥWLFԥOԥULQLQ� P�TD\LVԥVL� �]Uԥ� KHo� ELU� UDQGRPL]DVL\D�
ROXQPXú��Qԥ]DUԥW�HGLOԥQ�WԥGTLTDWÕQ�LQGL\ԥ�NLPL�GԥUF�HGLOPԥPԥVLQԥ�ED[PD\DUDT��6(/7��VXOXQXQ�GLJԥUOԥUGԥQ�
�VW�QO�NOԥUL� EԥOOLGLU��0ԥKGXG� YDVLWԥOԥU� úԥUDLWLQGԥ�./(7��VXOXQXQ� VHoLPL� GDKD� oR[� Qԥ]ԥUL� KHVDE� ROXQXU��
Yԥ�EX\QX]�TLúD��]ԥULQGԥ� oDOÕúDQ� FԥUUDKÕQ� VHoLPL� ԥVDVԥQ�./$7�Yԥ�6(/7�DUDVÕQGD� DSDUÕOÕU�� 6(/7�]DPDQÕ�
OLPEDO� WR[XPDQÕQ� SDUoDVÕQÕQ� DOÕQPDVÕ� VDDW� ԥTUԥEOԥULQLQ� ELU� UDGԥOԥULQGԥ� P�PN�Q� ROGX÷X� KDOGD�� ./$7�
]DPDQÕ� OLPELQ��o�±�DOWÕ� VDDW� ]RQDVÕQGD�P�PN�QO�\�Q��Qԥ]ԥUԥ�DODUDT�� VHoLP�DVDQGÕU��%XQD�ED[PD\DUDT��
DQODPDT� OD]ÕPGÕU� NL�� KԥP� OLPEDO�� KԥP�Gԥ� NRQ\XQNWLYDO� K�FH\UԥOԥULQLQ� oDWÕúPD]OÕ÷Õ� LOԥ�P�úD\LԥW� ROXQDQ�
D÷ÕU�VLPEOHIDURQ�KDOODUÕQGD�WԥNFԥ�6(/Ɍ��VXOX�H൵HNWLY�GH\LO��QԥWLFԥ�HWLEDULOԥ�KԥP�OLPEDO�N|N�K�FH\UԥOԥULQLQ�
WUDQVSODQWDVL\DVÕ��/.+7��PHWRGLNDVÕQD��KԥP�Gԥ�NRQ\XQNWLYDQÕQ�WUDQVSODQWDVL\DVÕQD�HKWL\DF�\DUDQÕU��0ԥK]�
EX�KDOODUGD�6(/7�Yԥ�./$7��PLQL�./$7�NLPL�PRGL¿NDVL\D�ROXQPXú���VXOODUÕ�NRPELQDVL\D�ROXQD�ELOԥUOԥU�
>��@�� ./$7� �VXOXQXQ�� 6(/7� PHWRGLNDVÕ� LOԥ� P�TD\LVԥGԥ�� �VW�QO�\�� ROD� ELOԥFԥN� GLJԥU� LVWLVQD� KDOODUÕQD�
NRQ\XQNWLYDQÕQ�� OLPELQ�Yԥ�EX\QX]�TLúDQÕQ�N|o�U�OPԥVLQL� WԥOԥE�HGԥQ�NRPSOHNV� UHNRQVWUXNVL\D�KDGLVԥOԥUL�
DLGGLU��%X�]DPDQ�EX\QX]�TLúDQÕQ�WUDQVSODQWDWÕ�LPPXQRORML�D\ÕUPD�\�NVԥN�ULVNLQԥ�PԥUX]�TDOÕU��Yԥ�HKWLPDO�
ROXQXU�NL��JԥOԥFԥNGԥ�RQXQ�Gԥ\LúGLULOPԥVLQԥ�]ԥUXUԥW�\DUDQD�ELOԥU��EX�VԥEԥEGԥQ��./$7�PHWRGLNDVÕQGD�ROGX÷X�
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NLPL�� OLPEDO� WUDQVSODQWDWÕQ�RQXQ�DQDWRPLN�\HULQGԥ��\ԥQL�EX\QX]�TLúDQÕQ�DU[DVÕQGD�\HUOԥúGLULOPԥVL��6(/7�
LOԥ�P�TD\LVԥGԥ��GDKD�ԥOYHULúOL�ROD�ELOԥU��o�QNL�6/(7�]DPDQÕ�EX\QX]�TLúDQÕQ�WUDQVSODQWDWÕQÕQ�Gԥ\LúGLULOPԥVL�
KDOODUÕQGD�OLPEDO�WUDQVSODQWDWODU�LWLULOPLú�RODFDT��

6(/7� PHWRGLNDVÕQÕQ� PH\GDQD� oÕ[PDVÕ� LOԥ� EX\QX]� TLúD� �]ԥULQGԥ� oDOÕúDQ� FԥUUDKODUÕQ�� [�VXVLOԥ� LQNLúDI� HGԥQ�
|ONԥOԥUGԥ�NLP\ԥYL�\DQÕTODU�VԥEԥELQGԥQ�ELUWԥUԥÀL�OLPEDO�N|N�K�FH\UԥOԥULQLQ�oDWÕúPD]OÕ÷Õ��/.+d��\�N�Q��GDúÕ\DQ�
FԥUUDKODUÕQ�IԥDOL\\ԥWL�[H\OL�DVDQODúPÕúGÕU�>�@��ԤPԥOL\\DWÕQ�LFUD�HGLOPԥVL�WH[QLNDVÕQD�\L\ԥOԥQPԥ�SURVHVL�QLVEԥWԥQ�
TÕVD�]DPDQ�oԥUoLYԥVLQGԥ�P�PN�QG�U�Yԥ�J|]�Q�|Q�KLVVԥVLQGԥ�ԥPԥOL\\DWODU�]DPDQÕ�WԥFU�EԥVL]�RODQ�FԥUUDKODU�WH]�
ELU� ]DPDQGD� WԥFU�EԥOL� FԥUUDKODUOD� H\QL� QԥWLFԥOԥUL� ԥOGԥ� HGԥ� ELOԥUOԥU� >�@��0HWRGLND\D� \L\ԥOԥQPԥ� SURVHVLQLQ� DVDQ�
ROPDVÕ�6(/7��VXOXQXQ�RNXORSODVWLN�FԥUUDKODU�NLPL�GLJԥU�L[WLVDVODUD�GD�\D\ÕOPDVÕQD�LPNDQ�\DUDWPÕúGÕU��EX�]DPDQ�
FԥUUDKODU�KԥPLQ�PHWRGLNDQÕ�KԥP�P�DOLFԥ��Q�Q��KԥP�Gԥ�J|]�Q�|Q�KLVVԥVLQLQ�VNYDPR]�QHRSOD]L\DVÕQÕQ��*g+61��
J|W�U�OPԥVLQGԥQ� VRQUD�/.+d�TDUúÕVÕQÕQ� DOÕQPDVÕ� �o�Q� X÷XUOD� DGDSWDVL\D� HWPLúGLUOԥU�� ԥNV� KDOGD�/.+7�PԥUX]�
TDODUGÕ�>�����@��6(/7��VXOXQXQ�EX�F�U�HWLEDUOÕOÕ÷Õ�Yԥ�\L\ԥOԥQPԥ�TDELOL\\ԥWL�KԥPoLQLQ�P�[WԥOLI�FRTUD¿�E|OJԥOԥUGԥQ�
RODQ�FԥUUDKODU�WԥUԥ¿QGԥQ�DSDUÕODQ�E|\�N�WԥGTLTDWODUÕQ�VDELW�QԥWLFԥOԥULQGԥ�Gԥ�J|VWԥULOPLúGLU�>���@��

6(/7��VXOXQX�LQ�YLYR�./(7��VXOX�NLPL�TL\PԥWOԥQGLUPԥN�RODU��Yԥ�EX�]DPDQ�K�FH\UԥOԥULQ�E|O�QPԥVL�WR[XPD�
EHFԥULOPԥVL��o�Q�UHDJHQW�NLPL�LVWLIDGԥ�HGLOԥQ�WԥELL�P�KLWLQ��E|\�Pԥ�DPLOOԥULQLQ�Yԥ�J|]�\DúÕQÕQ�LúWLUDNÕ�LOԥ�3HWUL�
NDVDVÕ�ԥYԥ]LQԥ�J|]�Q�VԥWKLQGԥ�EDú�YHULU��6(/7��VXOX�./(7�PHWRGLNDVÕQÕQ�ԥVDV�GRTPDVÕQÕ� WԥVGLT�HGLU�NL�� OLPE�
WR[XPDVÕQÕQ� VDDW� ԥTUԥELQLQ� ELU� LVWLTDPԥWLQGԥNL� SDUoDVÕ� EX\QX]� TLúDVÕQÕQ� VԥWKLQLQ� E�W|YO�NGԥ� EԥUSD� ROXQPDVÕ�
�o�Q�NLID\ԥW�HGLU��7ԥԥFF�EO��GH\LO�NL��6(/7��VXOXQX�LúOԥ\LE�KD]ÕUOD\DQ�FԥUUDKODU�KԥPLQ�¿NLUԥ�JԥOPԥN��o�Q�./(7�
PHWRGLNDVÕQÕQ�LFUD�HGLOPԥVLQԥ�Wԥ[PLQԥQ�RQ�LO�VԥUI�HWPLúGLUOԥU�>��@��%XQD�ED[PD\DUDT��6(/7��VXOXQD�PH\GDQ�R[X\DQ�
LNL�SDUDGLTPDODU�P|YFXGGXU�±�OLPEDO�oX[XUD�EX\QX]�TLúDQÕQ��]ԥULQԥ�\HUOԥúGLULOԥQ�/.+�DTLEԥWL�Yԥ�EX\QX]�TLúDQÕQ�
HSLWHO� TDWÕQÕQ� ]ԥGԥOԥQPԥOԥULQLQ� VD÷DOPD�PRGHOL�� 6(/7� �VXOXQGD� D\UÕ�D\UÕ� KLVVԥOԥULQ� NRQ\XQNWLYDO� NRPSRQHQWL�
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Ⱦɢ�Ɂɚɰɰɨ�Ⱥ�
 

ɉɊɈɋɌȺə�ɗɉɂɌȿɅɂȺɅɖɇȺə�ɅɂɆȻȺɅɖɇȺə�ɌɊȺɇɋɉɅȺɇɌȺɐɂə�
�ɉɗɅɌ���ɉɈɄȺɁȺɇɂə��ɏɂɊɍɊȽɂɑȿɋɄȺə�ɌȿɏɇɂɄȺ��ɆȿɏȺɇɂɁɆ��
ɄɅɂɇɂɑȿɋɄɂȿ�ɊȿɁɍɅɖɌȺɌɕ�ɂ�ȼɈɁȾȿɃɋɌȼɂ��ɅɂɌȿɊȺɌɍɊɇɕɃ�ɈȻɁɈɊ�

ɋɥɭɠɛɵ�Ɋɟɮɪɚɤɰɢɨɧɧɨɣ�ɏɢɪɭɪɝɢɢ�ɢ�ɏɢɪɭɪɝɢɢ�Ɋɨɝɨɜɢɰɵ��Ʉɨɦɩɥɟɤɫɧɨɟ�Ɉɩɟɪɚɬɢɜɧɨɟ�ɨɬɞɟɥɟɧɢɟ�ɜ�Ɉɮɬɚɥɶ�
ɦɨɥɨɝɢɢ��ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ�ɤɥɢɧɢɤɚ�Ʉɚɦɩɭɫ�Ȼɢɨ�Ɇɟɞɢɤɨ��Ɋɢɦ��ɂɬɚɥɢɹ

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ��ɩɪɨɫɬɚɹ�ɷɩɢɬɟɥɢɚɥɶɧɚɹ�ɥɢɦɛɚɥɶɧɚɹ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ��ɤɭɥɶɬɢɜɢɪɭɟɦɚɹ�ɥɢɦɛɚɥɶɧɚɹ�
ɷɩɢɬɟɥɢɚɥɶɧɚɹ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ��ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɣ�ɥɢɦɛɚɥɶɧɵɣ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬ��ɞɟɮɢɰɢɬ�ɥɢɦɛɚɥɶ�
ɧɵɯ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ��ɯɢɦɢɱɟɫɤɢɣ�ɨɠɨɝ

ɊȿɁɘɆȿ

Ʉɥɢɧɢɱɟɫɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɉɗɅɌ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɫɧɨɜɚɬɟɥɶɧɨ�ɩɨɞɬɜɟɪɠɞɟɧɚ�ɤɪɭɩɧɵɦɢ�ɢɫɫɥɟɞɨ�
ɜɚɧɢɹɦɢ�ɫ�ɚɞɟɤɜɚɬɧɵɦ�ɞɥɢɬɟɥɶɧɵɦ�ɩɟɪɢɨɞɨɦ�ɧɚɛɥɸɞɟɧɢɹ�>���@��Ȼɵɥɨ�ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ�ɩɟɪɫɢɫɬɢɪɨ�
ɜɚɧɢɟ�ɥɢɦɛɚɥɶɧɵɯ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ��ɅɋɄ��ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɪɨɝɨɜɢɰɵ�ɩɨɫɥɟ�ɉɗɅɌ�>�@��ɉɪɢ�ɷɬɨɦ�ɯɨɪɨɲɨ�
ɛɵɥ�ɢɡɭɱɟɧ�ɦɟɯɚɧɢɡɦ�ɡɚɠɢɜɥɟɧɢɹ�ɷɩɢɬɟɥɢɹ�ɪɨɝɨɜɢɰɵ�>��@��ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɞɨ�ɫɢɯ�ɩɨɪ�ɧɟ�ɛɵɥɨ�ɨɩɭɛɥɢ�
ɤɨɜɚɧɨ� ɧɢ� ɨɞɧɨɝɨ� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɨɝɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɫɪɚɜɧɢɜɚɸɳɟɝɨ� ɧɟɩɨɫɪɟɞɫɬɜɟɧ�
ɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɉɗɅɌ��ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɝɨ�ɥɢɦɛɚɥɶɧɨɝɨ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ��ɄɅȺɌ��ɢɥɢ�ɤɭɥɶɬɢɜɢɪɭɟɦɨɣ�
ɥɢɦɛɚɥɶɧɨɣ�ɷɩɢɬɟɥɢɚɥɶɧɨɣ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ��ɄɅɗɌ���ɯɨɬɹ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɉɗɅɌ�ɩɟɪɟɞ�ɞɪɭɝɢɦɢ�ɦɟɬɨɞɚɦɢ�
ɨɱɟɜɢɞɧɵ��ȼ�ɭɫɥɨɜɢɹɯ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɪɟɫɭɪɫɨɜ�ɜɵɛɨɪ�ɄɅɗɌ�ɹɜɥɹɟɬɫɹ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɬɟɨɪɟɬɢɱɟ�
ɫɤɢɦ��ɚ�ɜɵɛɨɪ�ɞɥɹ�ɯɢɪɭɪɝɚ��ɪɚɛɨɬɚɸɳɟɝɨ�ɫ�ɪɨɝɨɜɢɰɟɣ��ɜ�ɨɫɧɨɜɧɨɦ�ɥɟɠɢɬ�ɦɟɠɞɭ�ɄɅȺɌ�ɢ�ɉɗɅɌ��Ɍɚɤ�ɤɚɤ�
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ɩɪɢ�ɉɗɅɌ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�ɥɢɦɛɚɥɶɧɭɸ�ɬɤɚɧɶ�ɜ�ɡɨɧɟ�ɨɞɧɨɝɨ�ɱɚɫɚ��ɱɬɨ�ɩɪɢ�ɄɅȺɌ�ɜɨɡɦɨɠɧɨ�ɜ�ɡɨɧɟ�ɥɢɦɛɚ�
ɨɬ�ɬɪɟɯ�ɞɨ�ɲɟɫɬɢ�ɱɚɫɨɜ��ɬɨ�ɜɵɛɨɪ�ɯɢɪɭɪɝɚ�ɩɪɨɫɬ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɜɚɠɧɨ�ɩɨɧɢɦɚɬɶ��ɱɬɨ�ɨɞɢɧ�ɬɨɥɶɤɨ�ɉɗɅɌ�ɧɟ�
ɷɮɮɟɤɬɢɜɟɧ�ɜ�ɫɥɭɱɚɹɯ�ɫ�ɬɹɠɟɥɵɦ�ɫɢɦɛɥɟɮɚɪɨɧɨɦ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɧɚɛɥɸɞɚɟɬɫɹ�ɞɟɮɢɰɢɬ�ɤɚɤ�ɥɢɦɛɚɥɶɧɵɯ��ɬɚɤ�
ɢ�ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɯ�ɤɥɟɬɨɤ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɬɪɟɛɭɟɬɫɹ�ɤɚɤ�/6&7�ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ�ɥɢɦɛɚɥɶɧɵɯ�ɫɬɜɨɥɨɜɵɯ�
ɤɥɟɬɨɤ��ɌɅɋɄ���ɬɚɤ�ɢ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ�ɤɨɧɴɸɧɤɬɢɜɵ��ɂɦɟɧɧɨ�ɜ�ɷɬɢɯ�ɫɥɭɱɚɹɯ�ɉɗɅɌ�ɢ�ɄɅȺɌ��ɦɨɞɢɮɢɰɢɪɨ�
ɜɚɧɧɵɣ�ɤɚɤ�ɦɢɧɢ�ɄɅȺɌ��ɦɨɝɭɬ�ɤɨɦɛɢɧɢɪɨɜɚɬɶɫɹ�>��@��Ⱦɪɭɝɨɣ�ɢɫɤɥɸɱɢɬɟɥɶɧɵɣ�ɫɰɟɧɚɪɢɣ��ɜ�ɤɨɬɨɪɨɦ�ɄɅȺɌ�
ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɪɟɢɦɭɳɟɫɬɜɨ�ɩɟɪɟɞ�ɉɗɅɌ�±�ɷɬɨ�ɫɥɭɱɚɢ�ɤɨɦɩɥɟɤɫɧɨɣ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ��ɬɪɟɛɭɸɳɢɟ�ɩɟɪɟɫɚɞɤɢ�
ɤɨɧɴɸɧɤɬɢɜɵ��ɥɢɦɛɚ�ɢ�ɪɨɝɨɜɢɰɵ��ȼ�ɷɬɢɯ�ɫɥɭɱɚɹɯ�ɪɨɝɨɜɢɱɧɵɣ�ɬɪɚɧɫɩɥɚɧɬɚɬ�ɨɫɬɚɟɬɫɹ�ɩɨɞɜɟɪɠɟɧɧɵɦ�ɜɵ�
ɫɨɤɨɦɭ�ɪɢɫɤɭ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɬɬɨɪɠɟɧɢɹ�ɢ��ɜɨɡɦɨɠɧɨ��ɜ�ɛɭɞɭɳɟɦ�ɩɨɬɪɟɛɭɟɬɫɹ�ɟɝɨ�ɡɚɦɟɧɚ��ɩɨɷɬɨɦɭ�
ɪɚɡɦɟɳɟɧɢɟ�ɥɢɦɛɚɥɶɧɨɝɨ�ɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɜ�ɟɝɨ�ɚɧɚɬɨɦɢɱɟɫɤɨɦ�ɦɟɫɬɟ�ɡɚ�ɪɨɝɨɜɢɰɟɣ��ɤɚɤ�ɜ�ɄɅȺɌ��ɦɨɠɟɬ�ɛɵɬɶ�
ɛɨɥɟɟ�ɜɵɝɨɞɧɵɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɉɗɅɌ7��ɝɞɟ�ɥɢɦɛɚɥɶɧɵɟ�ɬɪɚɧɫɩɥɚɧɬɚɬɵ�ɛɭɞɭɬ�ɭɬɟɪɹɧɵ��ɟɫɥɢ�ɪɨɝɨɜɢɱɧɵɣ�
ɬɪɚɧɫɩɥɚɧɬɚɬ�ɛɭɞɟɬ�ɡɚɦɟɧɟɧ�

ɉɨɹɜɥɟɧɢɟ�ɉɗɅɌ�ɨɛɥɟɝɱɢɥɨ�ɠɢɡɧɶ�ɯɢɪɭɪɝɚɦ��ɪɚɛɨɬɚɸɳɢɦ�ɫ�ɪɨɝɨɜɢɰɟɣ��ɨɫɨɛɟɧɧɨ�ɬɟɦ��ɤɬɨ�ɜ�ɪɚɡɜɢɜɚ�
ɸɳɢɯɫɹ�ɫɬɪɚɧɚɯ�ɢɫɩɵɬɵɜɚɟɬ�ɨɝɪɨɦɧɨɟ�ɛɪɟɦɹ�ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ�ɞɟɮɢɰɢɬ�ɥɢɦɛɚɥɶɧɵɯ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�
�ȾɅɋɄ��ɢɡ�ɡɚ�ɯɢɦɢɱɟɫɤɢɯ�ɨɠɨɝɨɜ�>�@��Ɉɛɭɱɟɧɢɟ�ɬɟɯɧɢɤɟ�ɩɪɨɜɟɞɟɧɢɹ�ɨɩɟɪɚɰɢɢ�ɜɨɡɦɨɠɧɨ�ɡɚ�ɨɬɧɨɫɢɬɟɥɶ�
ɧɨ�ɤɨɪɨɬɤɢɣ�ɩɟɪɢɨɞ��ɢ�ɯɢɪɭɪɝɢ��ɧɟ�ɢɦɟɸɳɢɟ�ɨɩɵɬɚ�ɜ�ɯɢɪɭɪɝɢɢ�ɩɟɪɟɞɧɟɝɨ�ɨɬɪɟɳɡɤɚ�ɝɥɚɡɚ��ɦɨɝɭɬ�ɛɵɫɬɪɨ�
ɩɨɥɭɱɢɬɶ�ɬɟ�ɠɟ�ɪɟɡɭɥɶɬɚɬɵ��ɱɬɨ�ɢ�ɨɩɵɬɧɵɟ�>�@��ɗɬɚ�ɥɟɝɤɚɹ�ɨɛɭɱɚɟɦɨɫɬɶ�ɩɨɡɜɨɥɢɥɚ�ɬɚɤɠɟ�ɦɟɬɨɞɢɤɟ�ɉɗɅɌ�
ɪɚɫɩɪɨɫɬɪɚɧɢɬɶɫɹ�ɧɚ�ɞɪɭɝɢɟ�ɫɩɟɰɢɚɥɶɧɨɫɬɢ��ɬɚɤɢɟ�ɤɚɤ�ɨɤɭɥɨɩɥɚɫɬɢɱɟɫɤɢɟ�ɯɢɪɭɪɝɢ��ɝɞɟ�ɨɧɚ�ɛɵɥɚ�ɭɫɩɟɲ�
ɧɨ�ɚɞɚɩɬɢɪɨɜɚɧɚ�ɯɢɪɭɪɝɚɦɢ�ɤɚɤ�ɞɥɹ�ɥɟɱɟɧɢɹ��ɬɚɤ�ɢ�ɞɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ȾɅɋɄ�ɩɨɫɥɟ�ɨɛɲɢɪɧɨɝɨ�ɭɞɚɥɟ�
ɧɢɹ�ɫɤɜɚɦɨɡɧɨɣ�ɧɟɨɩɥɚɡɢɢ�ɩɟɪɟɞɧɟɝɨ�ɨɬɪɟɡɤɚ�ɝɥɚɡɚ��ɋɇɉɈȽ���ɤɨɬɨɪɚɹ�ɜ�ɩɪɨɬɢɜɧɨɦ�ɫɥɭɱɚɟ�ɩɨɞɥɟɠɚɥɚ�
ɛɵ�ɌɅɋɄ�>�����@��Ɍɚɤɚɹ�ɧɚɞɟɠɧɨɫɬɶ�ɢ�ɨɛɭɱɚɟɦɨɫɬɶ�ɉɗɅɌ�ɬɚɤɠɟ�ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ�ɜ�ɫɬɚɛɢɥɶɧɵɯ�ɪɟ�
ɡɭɥɶɬɚɬɚɯ��ɨ�ɤɨɬɨɪɵɯ�ɫɨɨɛɳɚɸɬ�ɜ�ɛɨɥɶɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɪɚɡɧɵɟ�ɯɢɪɭɪɝɢ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ�
ɪɟɝɢɨɧɚɯ�>���@�

Ɇɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɉɗɅɌ�ɤɚɤ�LQ�YLYR�ɄɅɗɌ��ɝɞɟ�ɪɚɡɦɧɨɠɟɧɢɟ�ɤɥɟɬɨɤ�ɩɪɨɢɫɯɨɞɢɬ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɝɥɚɡɚ�
ɜɦɟɫɬɨ�ɱɚɲɤɢ�ɉɟɬɪɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɟɫɬɟɫɬɜɟɧɧɨɣ�ɫɪɟɞɵ��ɮɚɤɬɨɪɨɜ�ɪɨɫɬɚ�ɢ�ɫɥɟɡ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɟɚɝɟɧɬɨɜ�
ɞɥɹ�ɬɤɚɧɟɜɨɣ�ɤɭɥɶɬɭɪɵ��ɉɗɅɌ�ɩɨɞɬɜɟɪɠɞɚɟɬ�ɰɟɧɬɪɚɥɶɧɭɸ�ɞɨɝɦɭ�ɄɗɅɌ�ɨ�ɬɨɦ��ɱɬɨ�ɨɬɪɨɫɬɤɚ�ɥɢɦɛɚɥɶɧɨɣ�
ɬɤɚɧɢ�ɜ�ɡɨɧɟ�ɨɞɧɨɝɨ�ɱɚɫɚ�ɞɨɫɬɚɬɨɱɧɨ�ɞɥɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɫɟɣ�ɪɨɝɨɜɢɰɵ��ɇɟɭɞɢɜɢɬɟɥɶɧɨ��ɱɬɨ�
ɬɟ��ɤɬɨ�ɪɚɡɪɚɛɨɬɚɥ�ɉɗɅɌ��ɩɨɬɪɚɬɢɥɢ�ɨɤɨɥɨ�ɞɟɫɹɬɢ�ɥɟɬ��ɜɵɩɨɥɧɹɹ�ɄɅɗɌ�ɫɚɦɢ�>��@��ɩɪɟɠɞɟ�ɱɟɦ�ɨɧɢ�ɫɬɨɥɤɧɭ�
ɥɢɫɶ�ɫ�ɷɬɨɣ�ɢɞɟɟɣ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɞɜɟ�ɩɚɪɚɞɢɝɦɵ��ɤɨɬɨɪɵɟ�ɛɪɨɫɚɸɬ�ɜɵɡɨɜ�ɉɗɅɌ��ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɨɦɟɳɟɧɢɹ�
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