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�
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FRXUDJH��VWUHQJWK��DQG�SDVVLRQ�WR�PDNH�WKH�FRUUHFW�
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�

$EVWUDFW�� $OPRVW� KDOI� RI� SURVWDWH� PHQ� FDQFHU�� WKH� GLVHDVH� LV� EHQLJQ� DQG� QRW� OLIH�
WKUHDWHQLQJ��+RZHYHU��VRPH�SDWLHQWV�ZLWK�DJJUHVVLYH�WXPRUV�KDYH�PDQLIHVWDWLRQV�WKDW�
FDQ�OHDG�WR�GHDWK�LI�QRW�WUHDWHG��1RZ�WKH�SUREOHP�FRQFHUQV�WR�SUHGLFW�WKH�QDWXUH�RI�LWV�
FRXUVH��7KLV�ZLOO�SUHYHQW�XVHOHVV�VHYHUH�WUHDWPHQW�ZKHQ�PRVW�SDWLHQWV�WKH�WXPRU�FDQ�
EH�FRQWUROOHG�PLQLPDO�WKHUDSHXWLF�LQWHUYHQWLRQ�RU�HYHQ�MXVW�WR�NHHS�WKH�SDWLHQW�XQGHU�
UHJXODU� GLDJQRVWLF� FRQWURO�� $W� SUHVHQW� WKHUH� DUH� UHDO� SRVVLELOLWLHV� WR� FRQILGHQWO\�
HQRXJK�GLIIHUHQWLDWH� WKH�FDVHV�ZKHUH�D�UDGLFDO�PHGLFDO�DLG� WR� WKH�SDWLHQW� LV�QHHGHG�
DQG� ZKHUH� HLWKHU� RQO\� PLQLPDO� WKHUDSHXWLF� VXSSRUW� RU� HYHQ� MXVW� UHJXODU� SHULRGLF�
H[DPLQDWLRQV�DQG�FRQVXOWDWLRQV�ZRXOG�VXIILFH��:KDW�LV�UHVSHFWIXOO\�DFNQRZOHGJHG�DW�
PDMRU�PHHWLQJV�DQG� LQ�HGLWRULDOV� LV�QRW�EHLQJ�DSSOLHG� WR�SDWLHQWV��7KH�H[SODQDWLRQV�
DUH�FRPSOH[�DQG�URRWHG�LQ�D�FRQIOLFW�EHWZHHQ�NQRZOHGJH�DQG�EHOLHI�ZLWK�GLVWXUELQJ�
XQGHUWRQHV�RI�HFRQRPLF�VHOI�LQWHUHVW��,W�LV�WLPH�WR�SUDFWLFH�FRQVFLHQFH�EDVHG�PHGLFLQH��
.H\ZRUGV��SURVWDWH�FDQFHU��PDQDJHPHQW�RI�SDWLHQWV��FRQVFLHQFH�EDVHG�PHGLFLQH��

�

3URVWDWH�FDQFHU��3&��LV�RQH�RI�WKH�PRVW�FRPPRQ�PHQ�FDQFHU��,Q�1RUWK�$PHULFD�

HDUO\�H[SHFWHG�QXPEHU�RI�QHZ�SURVWDWH�FDQFHU�FDVHV�UDQJHV�IURP���������WR���������

FDVHV� DQG� IURP� ������� WR� ������� GHDWKV� >���@��$V� RQH� RI� WKH� ILYH� RU� VL[�PHQ�ZLOO�
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GHYHORS�3&�DW�VRPH�SRLQW� LQ�WKHLU� OLYHV��,QFLGHQFH� LQFUHDVHV�ZLWK�DJH�²�PRUH� WKDQ�

����RI�FDVHV�DUH�GLDJQRVHG�LQ�PHQ�RI����DQG�ROGHU�>����@��

0RUHRYHU�� ���� RI� PHQ� ROGHU� WKDQ� ��� \HDUV� DW� DXWRSV\� KDYH� 3&�� EXW� WKH�

SUREDELOLW\� RI� FOLQLFDO� GLDJQRVLV� LV� RQO\� DERXW� ����� 7KH� HVWLPDWHG� SUREDELOLW\� RI�

G\LQJ�IURP�3&�IRU�PHQ�LV�VHW�DW�������ZKLOH�WKH�PRVW�FRPPRQ�DFWXDO�FDXVH�RI�GHDWK�

RI� PHQ� GLDJQRVHG� ZLWK� 3&� DUH� FDUGLRYDVFXODU� GLVHDVHV� >��� �@�� ,Q� DQRWKHU� DXWRSV\�

VWXG\� LW� ZDV� VKRZHG� WKDW� KLJKO\� GLIIHUHQWLDWHG� SURVWDWLF� LQWUDHSLWKHOLDO� QHRSODVLD��

ZKLFK� LV� WKH� SUHFXUVRU� RI� 3&�� LV� SUHVHQW� LQ� DOPRVW� ����RI�PHQ� DJHG� ��� \HDUV� DQG�

ROGHU� >�@��,Q��������RI�PHQ�ZKR�DUH�GLDJQRVHG�ZLWK�3&�� WKH�GLVHDVH�LV�EHQLJQ�DQG�

QRW�OLIH�WKUHDWHQLQJ�>�@��

+RZHYHU�� VRPH�SDWLHQWV�ZLWK� DJJUHVVLYH� WXPRUV�KDYH�PDQLIHVWDWLRQV� WKDW� FDQ�

OHDG�WR�GHDWK�LI�QRW�WUHDWHG��+HQFH��HDUO\�GHWHFWLRQ�RI�DJJUHVVLYH�IRUPV�RI�WKH�GLVHDVH�

KHOSV�WR�UHGXFH�PRUWDOLW\�LQ�WKH�WUHDWPHQW�RI�ORFDOL]HG�GLVHDVH�DQG�LV�WKH�RQO\�FKDQFH�

IRU�VXFFHVVIXO�WUHDWPHQW�>������@��%HIRUH�WKH�EURDG�GLVWULEXWLRQ�RI�HDUO\�3&�GHWHFWLRQ�

PHWKRGV�� LQFOXGLQJ�GLJLWDO� UHFWDO�H[DPLQDWLRQ�DQG� WUDQVUHFWDO�XOWUDVRXQG�VWXGLHV�DQG�

PHDVXUHPHQWV� RI� VHUXP� 36$�� LQ� PRVW� FDVHV� 3&� ZDV� GLDJQRVHG� LQ� WKH� VWDJH� RI�

SURJUHVVLRQ�RI�WKH�GLVHDVH�DQG�WKH�PHQ�GLHG�ZLWKLQ�D�IHZ�\HDUV�DIWHU�GLDJQRVLV��

6R� QRZ� WKH� SUREOHP� FRQFHUQV� QRW� RQO\� DFFXUDWH� GLDJQRVLV� RI� 3&�� EXW� PRUH�

LPSRUWDQWO\�� WR� SUHGLFW� WKH� QDWXUH� RI� LWV� FRXUVH�� 7KLV� ZLOO� SUHYHQW� XVHOHVV� VHYHUH�

WUHDWPHQW� ZKHQ� PRVW� SDWLHQWV� WKH� WXPRU� FDQ� EH� FRQWUROOHG� PLQLPDO� WKHUDSHXWLF�

LQWHUYHQWLRQ�RU�HYHQ�MXVW�WR�NHHS�WKH�SDWLHQW�XQGHU�UHJXODU�GLDJQRVWLF�FRQWURO��ZKLFK�

VKRXOG�EH�JXDUDQWHHG�E\�XVLQJ�HIIHFWLYH�PHWKRGV��

5��&KRR�HW�DO��>��@�DQG�/��.ORW]�>��@�SURSRVH�WR�GHWHUPLQH�WKH�GHFLVLRQ�WR�LQWHU�

YHQH� E\� 36$� NLQHWLFV� DQG�RU� KLVWRORJLFDO� SURJUHVVLRQ� RI� WKH� WXPRU�� 7KLV� VWUDWHJ\�

RIIHUV� WKH� DWWUDFWLRQ� RI� LQGLYLGXDOL]LQJ� WKHUDS\� EDVHG� RQ� WKH� ELRORJLFDO� EHKDYLRU� RI�

FDQFHU��3DLHQWV�ZLWK�VORZ�JURZLQJ�WXPRU�ZLOO�EH�VSDUHG�WKH�QHJDWLYH�HIIHFWV�RI�UDGLFDO�

WUHDWPHQW�� ZKLOH� SDWLHQWV� ZLWK� UDSLGO\� SURJUHVVLQJ� FDQFHU� ZLOO� EHQHILW� IURP� WKLV�

WKHUDS\��

0DQ\� RSWLRQV� IRU� WKH�PDQDJHPHQW� RI� SDWLHQWV�ZLWK� QHZO\� GLDJQRVHG� 3&� DUH�

DYDLOEOH�� 0DJQHWLF� UHVRQDQFH� LPDJLQJ� �05,�� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WKH� HDUO\�
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GLDJQRVLV�RI�3&��0RUHRYHU��LW�KHOSV�LGHQWLI\�WKH�UHPDLQV�RI�WKH�WXPRU�DIWHU�VXUJHU\�RU�

UHODSVH� DIWHU� WUHDWPHQW�� ZKHQ� WKHUH� LV� FOLQLFDO� RU� ELRFKHPLFDO� VXVSLFLRQ� RI� LW�� 7KH�

IHDVLELOLW\�WR�DVVHVV�3&�XVLQJ�FRQYHQWLRQDO�05,��7��DQG�7��ZHLJKWHG�VHTXHQFHV��05�

VSHFWURVFRS\��GLIIXVLRQ�ZHLJKWHG� LPDJLQJ�� DQG�G\QDPLF�FRQWUDVW� HQKDQFHPHQW�05,�

KDV�EHHQ� LQYHVWLJDWHG��$OO� IRUPV�RI� WUHDWPHQW� WR� D� JUHDWHU�RU� OHVVHU� H[WHQW� DOWHU� WKH�

05,�IHDWXUHV�RI�WKH�SURVWDWH��DQG�LW�LV�LPSRUWDQW�WR�EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�

HIIHFWV�RI�WUHDWPHQW�DQG�UHFXUUHQW�RU�UHVLGXDO�FDQFHU�WR�DLG�LQ�IXUWKHU�FOLQLFDO�SDWLHQW�

PDQDJHPHQW�>��@��

'RXEWV� H[LVW� ZLWK� UHVSHFW� WR� WKH� EHQHILWV� RI� D� EURDG� VFUHHQLQJ� IRU� 3&�� ,Q� D�

UHFHQWO\�SXEOLVKHG�(XURSHDQ�VWXG\�KDV� VKRZQ� WKDW� VFUHHQLQJ�IRU�3&�PD\�SURYLGH�D�

UHGXFWLRQ� LQ�PRUWDOLW\� IURP� WKLV�FDQFHU�E\������EXW� WR�DYRLG�RQH�GHDWK����SDWLHQWV�

VKRXOG�EH�UDGLFDOO\�WUHDWHG�>��@��7KLV�VWXG\�HPSKDVL]HV�WKDW�DOWKRXJK�VFUHHQLQJ�DQG�

HDUO\� GHWHFWLRQ� SURYLGH� EHQHILWV� LQ� WHUPV� RI� UHGXFLQJ� PRUWDOLW\�� \HW� WKH\� FUHDWH� D�

VLJQLILFDQW� ULVN� RI� XQQHFHVVDU\� WUHDWPHQW�� 7KLV� LV� D� GLOHPPD� WKDW� XQGHUOLHV� WKH�

UHTXLUHPHQW�RI� VHOHFWLYH� WUHDWPHQW�DSSURDFK��(VWLPDWHV�VKRZ�WKDW�����RI�PHQ�ZKR�

KDYH�3&�GLDJQRVHG�RQ�WKH�EDVLV�RI�VFUHHQLQJ�ZRXOG�QRW�KDYH�DQ\�FOLQLFDO�V\PSWRPV�

RI�3&�GXULQJ�WKHLU�OLIHWLPH�>��@��7R�DYRLG�H[FHVVLYH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�QRW�DQ�

DJJUHVVLYH� WXPRU�� OLIH� H[SHFWDQF\� DQG� FOLQLFDO�PDQLIHVWDWLRQV�� VXFK� DV� WXPRU� VWDJH��

36$� OHYHO�� DQG� ELRSV\� *OHDVRQ� VKRXOG� EH� WDNHQ� LQWR� DFFRXQW� >�@�� &XUUHQWO\��

KLVWRSDWKRORJLFDO�DQDO\VLV�RI�ELRSV\�PDWHULDO�REWDLQHG�E\�WUDQVUHFWDO�XOWUDVRQRJUDSK\�

LQ� FKHFN� LV� SHUIRUPHG� RQ� D�*OHDVRQ� VFDOH��7KLV� OHDGV� WR� DQ� XQGHUHVWLPDWLRQ� RI� WKH�

DJJUHVVLYHQHVV�RI�WKH�WXPRU�LQ���������RI�ELRSV\�VDPSOHV�FRPSDUHG�ZLWK�VDPSOHV�

REWDLQHG�DW�SURVWDWHFWRP\�>�����@��

7KHUH�LV�HYLGHQFH�WKDW�VFUHHQLQJ�IRU�3&�E\�36$�VHUXP�OHYHOV�UHGXFHV�PRUWDOLW\�

IURP�WKLV�GLVHDVH��EXW�WKLV�KDV�D�VLGH�HIIHFW�²�D�KLJK�OHYHO�RI�IDOVH�SRVLWLYH�GLDJQRVHV��

7KH�IUDFWLRQ�RI�IDOVH�SRVLWLYHV�UDQJHG�IURP�����WR�������LQ�RQH�URXQG��DQG�������RI�

PHQ�KDG�DW�OHDVW�RQH�IDOVH�SRVLWLYH�UHVXOW�IRU�WKUHH�URXQGV�>��@��$OVR�LQGLFDWHG�LV�WKDW�

GLJLWDO� UHFWDO� H[DPLQDWLRQ�� WUDQVUHFWDO� XOWUDVRXQG� DQG� 36$� DUH� OLPLWHG� DV� VFUHHQLQJ�

WHVWV�GXH�WR�WKHLU� ODFN�RI�VHQVLWLYLW\��VSHFLILFLW\�DQG� LQ�HIILFLHQF\�FRVWV�>����������@��

3&��K\SHUSODVLD�� DQG�SURVWDWH� LQIODPPDWLRQ�DUH�FKDUDFWHUL]HG�E\�YDU\LQJ�GHJUHHV�RI�
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HOHYDWHG�36$�OHYHOV� >�����@��7KH�JURZWK�UDWH� LQ�VHUXP�36$�GXULQJ� WKH�\HDU�EHIRUH�

GLDJQRVLV� �36$� VSHHG��� DV� VKRZQ� LQ� D� QXPEHU� RI� UHVHDUFKHV�� LV� VLJQLILFDQWO\�

DVVRFLDWHG�ZLWK�WKH�WLPH�RI�UHFXUUHQFH��FDQFHU�VSHFLILF�PRUWDOLW\�>�����@��DQG�H[WHUQDO�

EHDP� UDGLRWKHUDS\� >��@�� ,Q� DGGLWLRQ�� FRQYHQWLRQDO� XOWUDVRXQG�� ZKLFK� LV� XVHG� IRU�

ELRSV\�JXLGDQFH�� L�VQRW�DFFXUDWH�HQRXJK�IRU�ELRSV\�HYHQ�LQ�WKH�'RSSOHU�PRGH�>��@��

&RQWUDVW�HQKDQFHG� WUDQVUHFWDO� XOWUDVRXQG� LV� PRUH� VHQVLWLYH� IRU� WKH� GHWHFWLRQ� RI�

PDOLJQDQW�FHOOV�LQ�WKH�SURVWDWH�ZLWKRXW�VLJQLILFDQW�ORVV�RI�VSHFLILFLW\�>��@��

5HVHDUFKHG�ZHUH�&7�VLJQV�VXFK�DV�XQHYHQ�HGJH�RI�WKH�SURVWDWH�DQG�REOLWHUDWLRQ�

RI� WKH� DQJOH� EHWZHHQ� WKH� SURVWDWH� DQG� QHLJKERULQJ� VHPLQDO� YHVLFOHV�� ,W� EHFDPH�

DSSDUHQW�WKDW�&7�GDWD�LV�QHLWKHU�VXIILFLHQWO\�VHQVLWLYH�QRU�VSHFLILF�IRU�WKH�GHWHFWLRQ�RI�

WXPRU�VSURXWLQJ��FRPSDUHG�WR�ZKDW�LV�QHHGHG�IRU�PDNLQJ�WKHUDSHXWLF�GHFLVLRQV��05,�

GHILQLWHO\�KDV�EHWWHU�FRQWUDVW�DQG�VSDWLDO�UHVROXWLRQ�WKDQ�&7�>��@��0DQ\�FRPSDULVRQV�

RI�05,�IHDWXUHV�DQG�SDWKRORJLFDO�ILQGLQJV�DUH�SXEOLVKHG��DQG�WKH�OLWHUDWXUH�FRQWDLQV�D�

QXPEHU�RI�05,�IHDWXUHV�IRU�GHWHFWLRQ�RI�H[WUD�FDSVXODU�GLVWULEXWLRQ�WXPRUV�>�����@���

,Q� D� ODUJH� VWXG\�� (�� .XOLJRZVND� HW� DO�� >��@� GHWHUPLQHG� WKH� DFFXUDF\� RI� 3&�

GHWHFWLRQ� E\� PHDQV� RI�� �D�� JUD\� DQG� FRORU� 'RSSOHU� WUDQVUHFWDO� XOWUDVRXQG�� �E��

H[FHVVLYH� OHYHOV� RI� 36$� LQ� EORRG� VHUXP�� DQG� �F�� VL[� IROG� WUDQVUHFWDO� ELRSV\� XQGHU�

XOWUDVRXQG�FRQWURO��7KHUH�DOVR�ZDV�D�UHODWLRQVKLS�EHWZHHQ�DQJLRJHQHVLV�LQ�WKH�WXPRU�

DQG�ELRORJLFDO�DFWLYLW\�RI�WKH�WXPRU�DVVHVVHG�E\�PHDQV�RI�XOWUDVRXQG�GDWD��*UD\�VFDOH�

XOWUDVRXQG� LPDJHV� IRXQG� ������ RI� FDQFHU� FDVHV�� ZKLOH� FRORU� 'RSSOHU� XOWUDVRXQG�

LPDJLQJ� UHYHDOHG� DGGLWLRQDO� ������ ������� WRWDO�� FDVHV��%\� XVLQJ� ELRSV\� ������RI�

FDQFHU�FDVHV�ZHUH�IRXQG��ZKLOH�D�VL[�IROG�ELRSV\�UHYHDOHG�������PRUH�FDQFHU�FDVHV�

������ WRWDO��� 7XPRU� K\SHUYDVFXODUL]DWLRQ� WKDW� ZDV� GHWHUPLQHG� E\� FRORU� 'RSSOHU�

XOWUDVRQRJUDSK\�FRUUHODWHV�ZLWK�ELRORJLFDO�DJJUHVVLYHQHVV�RI� WXPRUV��36$�OHYHO�ZDV�

QRUPDO� LQ� ������ RI� SDWLHQWV� ZLWK� 3&�� 7KH� DXWKRUV� FRQFOXGHG� WKDW� JUD\� VFDOH�

WUDQVUHFWDO� XOWUDVRXQG� HYHQ� LQ� FRPELQDWLRQ� ZLWK� FRORU� 'RSSOHU� XOWUDVRXQG� LV�

LQVXIILFLHQW�IRU�3&�VFUHHQLQJ��VR�ELRSV\�VKRXOG�DOZD\V�EH�DFFRPSDQLHG�E\�D�VHOHFWLRQ�

RI�VL[�ELRSV\�VDPSOHV��

$QDWRPLFDO� DQG� PHWDEROLF� SURVWDWH� PDSSLQJ� ZLWK�05� VSHFWURVFRS\� PDNH� LW�

SRVVLEOH� WR� RSWLPL]H� WUHDWPHQW� SODQQLQJ� �H[SHFWDQW� PDQDJHPHQW�� VXUJHU\�� RU�
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UDGLRWKHUDS\�� LQWHQVLW\�PRGXODWHG� RU� EUDFK\WKHUDS\��� DQG�� WKHUHIRUH�� WR� IXUWKHU�

H[SDQG� WKH� UROH� RI� 05,� LQ� DFKLHYLQJ� D� WUXO\� LQGLYLGXDO� DSSURDFK� WR� WKH� SDWLHQW�

PDQDJHPHQW�>��@��

0��0F1DXJKWRQ�&ROOLQV�HW�DO�� >��@� VWXGLHG� WKH�HIIHFW�RI�SHOYLF� LUUDGLDWLRQ�RQ�

WKH�VHUXP�36$��3DWLHQWV�UHFHLYHG�LUUDGLDWLRQ�DW�D�WRWDO�GRVH�RI������*\�RU�PRUH������

*\�SHU�IUDFWLRQ��DQG������*\�ZLWK�IUDFWLRQV�RI�����*\��5DSLG�ULVH�LQ�36$�OHYHO�ZDV�

IRXQG�GXULQJ�WKH�ILUVW���ZHHNV��XS�WR�����IROG�LQFUHDVH�FRPSDUHG�WR�WKH�LQLWLDO���$W�WKH�

HQG�RI�WUHDWPHQW�36$�OHYHO�ZDV�DOPRVW�QR�GLIIHUHQW�IURP�WKH�LQLWLDO��DQG�ODWHU�GHFOLQHG�

WR������

7KXV�� LW�FDQ�EH�QRWHG� WKDW�DW�SUHVHQW� WKHUH�DUH� UHDO�SRVVLELOLWLHV� WR�FRQILGHQWO\�

HQRXJK�GLIIHUHQWLDWH�WKH�FDVHV�ZKHUH�D�UDGLFDO�PHGLFDO�DLG�WR�WKH�SDWLHQW�LV�QHHGHG�DQG�

ZKHUH� HLWKHU� RQO\� PLQLPDO� WKHUDSHXWLF� VXSSRUW� RU� HYHQ� MXVW� UHJXODU� SHULRGLF�

H[DPLQDWLRQV�DQG�FRQVXOWDWLRQV�ZRXOG�VXIILFH��0HWKRGV�RI�WKH�GLVHDVH�WUHDWPHQW�YDU\�

ZLGHO\� IURP� REVHUYDWLRQ� ZLWKRXW� LQWHUYHQWLRQ� WR� D� YHU\� DJJUHVVLYH� VXUJHU\� RU�

UDGLDWLRQ� WKHUDS\�� ZKLFK� LV� FXUUHQWO\� DYDLODEOH� LQ� VHYHUDO� YDULDQWV�� 7KHUH� LV� PXFK�

GHEDWH� UHJDUGLQJ� WKH� EHVW� RU� PRVW� DFFHSWDEOH� WUHDWPHQW� IRU� GLIIHUHQW� VWDJHV� RI� WKH�

GLVHDVH��

0DQDJHPHQW� RSWLRQV� DUH� QXPHURXV��$� UHFHQW� VWXG\� RI� WKH� SULPDU\� WUHDWPHQW�

UHFHLYHG�E\��������PHQ�ZLWK�QHZO\�GLDJQRVHG�3&�VKRZHG�WKDW�LQ�DSSUR[LPDWHO\����

RI� FDVHV� DFWLYH� VXUYHLOODQFH� ZDV� HOHFWHG�� ���� ²� UDGLFDO� SURVWDWHFWRP\�� ���� ²�

H[WHUQDO� EHDP� UDGLDWLRQ� WKHUDS\� �57��� ����²�EUDFK\WKHUDS\�� ���²�FU\RDEODWLRQ��

DQG� ���� ²� DQGURJHQ� GHSULYDWLRQ� WKHUDS\� >��@�� 2WKHU� WUHDWPHQWV�� VXFK� DV� KLJK�

LQWHQVLW\� IRFXVHG� XOWUDVRXQG� DQG� SKRWRG\QDPLF� WKHUDS\� DUH� DOVR� EHFRPLQJ�

LQFUHDVLQJO\� DYDLODEOH��&RQWLQXRXV� LPSURYHPHQW� DQG� UHILQDQFLQJ� RI� WKHVH� WUHDWPHQW�

VWUDWHJLHV��DORQJ�ZLWK�WKH�WUHQG�WRZDUGV�HDUO\�GHWHFWLRQ�DQG�UHGXFWLRQ�LQ�3&�VWDJH�DW�

GLDJQRVLV�OHG�WR�D�����UHODWLYH�VXUYLYDO�DW���\HDUV�DIWHU�GLDJQRVLV�>�@��+RZHYHU��VRPH�

SDWLHQWV� VKRZHG� UHFXUUHQFH�RI� WKH� WXPRU��ZKLFK� LV�RIWHQ�VXVSHFWHG�EDVHG�RQ�GLJLWDO�

UHFWDO� H[DPLQDWLRQ� RU�36$� OHYHOV� LQFUHDVH��05,�PD\�SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH�

HYDOXDWLRQ� RI� WKHVH� SDWLHQWV�� 7KH� FKRLFH� RI� WUHDWPHQW� GHSHQGV� RQ� VHYHUDO� IDFWRUV��

LQFOXGLQJ� WKH� SUREDELOLW\� RI� DFFXUDWH� GLDJQRVLV� RI� 3&�� WKH� GHJUHH� RI� KLVWRORJLFDO�
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DJJUHVVLYHQHVV�RI�WKH�WXPRU��WKH�DJH�DQG�RYHUDOO�KHDOWK��LQFOXGLQJ�FR�PRUELGLWLHV��DV�

ZHOO�DV�WKH�H[SHFWHG�UHVXOWV�DQG�SRVVLEOH�VLGH�HIIHFWV�DVVRFLDWHG�ZLWK�GLIIHUHQW�IRUPV�

RI�WUHDWPHQW�>�����@��

7KH� RSWLPDO� WUHDWPHQW� IRU� PHQ� ZLWK� 3&� UHPDLQV� FRQWURYHUVLDO� IRU� VHYHUDO�

UHDVRQV��)LUVW��WKH�SRVVLELOLW\�RI�VHWWLQJ�DQ�DFFXUDWH�GLDJQRVLV��VR�WKDW�LPDJLQJ�FDQQRW�

DOZD\V�LGHQWLI\�PHWDVWDWLF�3&��6HFRQG��WKH�*OHDVRQ�JUDGH��ZKLFK�LV�RQH�RI�WKH�PRVW�

LPSRUWDQW� IDFWRUV� SUHGLFWLQJ� GLVHDVH� SURJUHVVLRQ�� LV� VXEMHFWLYH� DQG� GHSHQGV� RQ� WKH�

LQWHUSUHWDWLRQ�RI�WKH�SUHVHQW�ELRSV\�PDWHULDO�E\�SDWKRORJLVW�>��@��7KLUG��VFUHHQLQJ�IRU�

3&� EDVHG� RQ� 36$� LV� QRW� DOZD\V� FHUWDLQ�� )RXUWK�� DQ� LPSRUWDQW� FRQVLGHUDWLRQ� LQ� WKH�

FKRLFH� RI� WUHDWPHQWV� JLYHQ� LV� WKH� TXDOLW\� RI� OLIH� >���� ��@�� )LQDOO\�� JLYHQ� WKDW�PRVW�

SDWLHQWV�ZLWK�3&�DUH�PHQ�RI� DGYDQFHG�DJH�� DJLQJ�SRSXODWLRQ�PDNHV� LW� LPSRUWDQW� WR�

FDUHIXOO\� H[DPLQH� WKH� UHVXOWV�RI� WUHDWPHQW�� VR� WKDW� WKH\� FDQ� KDYH� D� YHU\� VLJQLILFDQW�

LPSDFW� RQ� WKH� RYHUDOO� KHDOWK� RI� WKH� SRSXODWLRQ�� ,Q� WKLV� VHQVH�� WKH� XVH� RI� ODUJH�

GDWDEDVHV� LV� H[WUHPHO\� YDOXDEOH� DQG� SRZHUIXO� UHVRXUFH� IRU� HSLGHPLRORJLFDO� VWXGLHV�

EHFDXVH� WKH� JHQHUDO� SRSXODWLRQ� LV� PRUH� KHWHURJHQHRXV� FRPSDUHG�ZLWK� KRVSLWDOV� RU�

FHQWHUV�RI�REVHUYDWLRQDO�VWXGLHV�>��@��

/�0�� )UDQNV� >�@� HYDOXDWHG� WKH� UHVXOWV� RI� D� ZDLWLQJ� VWUDWHJ\� ZLWK� VHOHFWLYH�

GHOD\HG�LQWHUYHQWLRQ�DQG�XVLQJ�WKH�GHILQLWLRQ�RI�36$�SURJUHVVLRQ�RU�KLVWRORJLFDO�VLJQV�

DV� LQGLFDWLRQV� IRU�HDUO\� WUHDWPHQW�RI�FOLQLFDOO\� ORFDOL]HG�3&��$FWLYH�VXUYHLOODQFH� IRU�

ORFDOL]HG�3&�RI�ORZ�GHJUHH�RI�DJJUHVVLYHQHVV�PD\�UHGXFH�WKH�ULVN�RI�RYHU�WUHDWPHQW�

RI� FOLQLFDOO\� LQVLJQLILFDQW� WXPRUV�� ZKLOH� SUHVHUYLQJ� WKH� SRVVLELOLW\� RI� GHILQLWLYH�

WKHUDS\�IRU�WKRVH�SDWLHQWV�ZKR�DUH�WUDQVIHUUHG�RYHU�WLPH�LQWR�WKH�FDWHJRU\�RI�KLJK�ULVN��

7KHUH� DUH� VHYHUDO� WUHDWPHQW� RSWLRQV� IRU� ORFDOL]HG� 3&�� UDGLFDO� SURVWDWHFWRP\��

EUDFK\WKHUDS\�� H[WHUQDO� EHDP� UDGLDWLRQ� WKHUDS\�� DQGURJHQ� GHSULYDWLRQ� WKHUDS\� DQG�

DFWLYH� VXUYHLOODQFH� >�����@��(��+��=KRX�HW� DO�� >��@� VWXGLHG� WKH� UHODWLRQVKLS�EHWZHHQ�

GLVHDVH� VSHFLILF� VXUYLYDO� DQG� WKH� IRXU� VWDQGDUG� PHWKRGV� RI� WUHDWPHQW� �UDGLFDO�

SURVWDWHFWRP\�� EUDFK\WKHUDS\�� H[WHUQDO� EHDP� UDGLRWKHUDS\�� DQGURJHQ� WKHUDS\�� DQG�

REVHUYDWLRQ�ZLWKRXW�WUHDWPHQW�ZLWKLQ���PRQWKV�DIWHU� WKH�GLDJQRVLV�RI�3&��7KH�VWXG\�

LQFOXGHG��������PHQ�DJHG����\HDUV�DQG�ROGHU�ZLWK�SURVWDWH�FDQFHU�FDVHV�GLDJQRVHG�

EHWZHHQ� ����� DQG� ������ DQG� WKH� IROORZ� XS� WR� ������ 7UHDWPHQWV� ZHUH� FOLQLFDOO\�
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DFFHSWDEOH� WUHDWPHQW�RSWLRQV� IRU� WKH�GLVHDVH�� ,W�ZDV� VKRZQ�LQ� WKLV�SRSXODWLRQ�EDVHG�

VWXG\� WKDW� UDGLFDO� SURVWDWHFWRP\� DQG� EUDFK\WKHUDS\� LV� DVVRFLDWHG� ZLWK� LPSURYHG�

VXUYLYDO�RI�SDWLHQWV��

2QH�RI�WKH�VWDQGDUG�WUHDWPHQWV�IRU�ORFDOO\�DGYDQFHG�GLVHDVH�LV�D�UDGLFDO�FRXUVH�

RI� H[WHUQDO� EHDP� UDGLRWKHUDS\� FRPELQHG�ZLWK� DQGURJHQLF� VXSSUHVVLRQ�� /DUJH�PXOWL�

FHQWHU�UDQGRPL]HG�WULDOV�LQ�(XURSH�>��@�DQG�1RUWK�$PHULFD�>��@�VKRZHG�D�KLJK�OHYHO�

RI�GLVHDVH�IUHH�VXUYLYDO�ZKHQ�XVLQJ�WKLV�DSSURDFK��

%UDFK\WKHUDS\� DORQH� RU� FRPELQHG�ZLWK� H[WHUQDO� EHDP� UDGLRWKHUDS\� KDV� EHHQ�

ZLGHO\�UHFRJQL]HG�DV�D�ILUVW�OLQH�WUHDWPHQW�IRU�SDWLHQWV�ZLWK�ORFDOL]HG�SURVWDWH�FDQFHU�

>�����@��

1��3HUYH]��HW�DO��>��@�VWXGLHG�WKH�DFXWH�WR[LFLW\�RI�LQWHQVLW\�PRGXODWHG�UDGLDWLRQ�

WKHUDS\�FRPELQHG�ZLWK�DQGURJHQ�GHSULYDWLRQLQ�SDWLHQWV�ZLWK�KLJK�ULVN�3&��7KH�WRWDO�

ORFDO�GRVH�ZDV����*\�LQ����IUDFWLRQV�������*\�IUDFWLRQ��IRU���ZHHNV��,UUDGLDWHG�ZHUH�

SURVWDWH�DQG�VHPLQDO�YHVLFOHV��6LPXOWDQHRXVO\��SHOYLF�O\PSK�QRGHV�UHFHLYHG����*\�LQ�

��� IUDFWLRQV�� )RU� WKH� WUHDWPHQW� RI� SDWLHQWV� D� WRPRWKHUDS\� XQLW� ZLWK� LQWHQVLW\�

PRGXODWLRQ�ZDV�XVHG��0DQLIHVWDWLRQV�RI�DFXWH�WR[LFLW\�ZHUH�UHFRUGHG�ZHHNO\�GXULQJ�

WUHDWPHQW�DQG�LQ���PRQWKV�DW�WKH�HQG��0D[LPXP�DFXWH�WR[LFLW\�ZDV�DV�IROORZV������

RI� SDWLHQWV� KDG� JUDGH� �� WR[LFLW\� RI� WKH� JDVWURLQWHVWLQDO� WUDFW�� ������RI� SDWLHQWV� KDG�

JUDGH� �� DQG� ������� JUDGH� �� RI� WKH� JHQLWRXULQDU\� WR[LFLW\�� 7KUHH� PRQWKV� DIWHU�

UDGLRWKHUDS\� �57�� WKH� WR[LFLW\� VLJQLILFDQWO\� GHFUHDVHG�� 7KHUHIRUH�� WKH� LQYHVWLJDWHG�

PRGH�RI�FRPELQHG�KRUPRQDO�DQG�UDGLDWLRQ�WKHUDS\�LV�ZHOO�WROHUDWHG��

&��5��.LQJ� D��'�� 6��.DSS� >��@� FRQVLGHU�� WKDW� DIWHU� UDGLFDO� SURVWDWHFWRP\� WKH�

DFWXDO�GRVHV�UDGLFDO�LUUDGLDWLRQ�RI�SURVWDWH�EHG�IRU�ERWK�ɚGMXYDQW�UDGLRWKHUDS\��$57��

DQG�VDOYDJH�UDGLRWKHUDS\��657��KDYH�WR�EH�LQ�WKH�UDQJH�RI���±���*\��*UHDWHU�GRVHV�

ZRXOG�SRWHQWLDOO\�DFKLHYH�VLJQLILFDQWO\�JUHDWHU�GLVHDVH�IUHH�WXPRU�FRQWURO�UDWHV��$57�

LV�UDGLRWKHUDS\�ZKLFK�LV�SHUIRUPHG�LQ�WKH�LPPHGLDWH�SRVWRSHUDWLYH�VHWWLQJ��DQG�657�

LV� SHUIRUPHG� DIWHU� D� GHPRQVWUDWHG� LQ� DQ\�ZD\� �H�J��� ELRFKHPLFDO�� UHFXUUHQFH��$57�

DQG� 657� RIIHU� WKH� SRWHQWLDO� IRU� UDGLFDO� WUHDWPHQW� DIWHU� XQVXFFHVVIXO� SURVWDWHFWRP\�

�3(��� 7ZR� UDQGRPL]HG� VWXGLHV� KDYH� GHPRQVWUDWHG� DQ� LPSURYHPHQW� LQ� GLVHDVH�IUHH�

VXUYLYDO�IRU�$57�DIWHU�3(�LQ�SDWLHQWV�DW�KLJK�ULVN��GHILQHG�DV�S7��RU�SRVLWLYH�VXUJLFDO�
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PDUJLQ�>������@��7KH�SRVLWLYH�UROH�RI�657�ZLWK�ELRFKHPLFDO�UHODSVH�DIWHU�3(�KDV�DOVR�

EHHQ� GHPRQVWUDWHG� LQ� QXPHURXV� VWXGLHV� >���� ��@�� ,Q� WZR� VWXGLHV� RI�$57�� WKH� WRWDO�

GRVH� WR� WKH� WXPRU�EHG�ZDV����*\� >��@� DQG�������*\� >��@�� )RU�657� WKH�$PHULFDQ�

6RFLHW\�RI�7KHUDSHXWLF�5DGLRORJ\�DQG�2QFRORJ\�KDV�FRQVHQVXV� WR� UHFRPPHQG�KLJK�

GRVHV� RI� UDGLDWLRQ�� DW� OHDVW� ���*\� LQ� WKH� QRUPDO� IUDFWLRQDWLRQ� >��@��7KHUH� LV� DPSOH�

HYLGHQFH� WR� VXSSRUW� GRVH� HVFDODWLRQ� WR� ��� *\� IRU� UDGLFDO� 57� LQ� ORFDOL]HG� SURVWDWH�

WXPRUV�>�����@��

+RZHYHU��WKH�UHVXOWV�RI�WKH�PDQ\�VWXGLHV�KDYH�VKRZQ�WKDW�DFXWH�UHFWDO�UHDFWLRQ�

GHSHQGV�RQ�WKH�GRVH�DQG�WKH�GHJUHH�RI�PDQLIHVWDWLRQV�LV�DOVR�OLQNHG��3RVWRSHUDWLYH�57�

OHDGV�WR�PRUH�DFXWH�PDQLIHVWDWLRQV�RI�JDVWURLQWHVWLQDO�WR[LFLW\�WKDQ�UDGLFDO�57�DORQH��

)RU�SRVWRSHUDWLYH�57�LW�LV�ZLVH�WR�XVH�YDULRXV�UHVWULFWLRQV�LQ�GRVH�>��@��

57� DQG�53(� DUH�ZLGHO\� DFFHSWHG� WUHDWPHQWV� IRU� FOLQLFDOO\� ORFDOL]HG� SURVWDWH�

FDQFHU��$OWKRXJK�WKHVH�PHWKRGV�KDYH�FRPSDUDEOH�UHVXOWV��D�ODUJH�QXPEHU�RI�SDWLHQWV�

ZKR�FKRRVH�53�HYHQWXDOO\�SDVV�57�>������@�HLWKHU� LQ�WKH�DGMXYDQW�RU�VDOYDJH�IRUP��

'HSHQGLQJ� RQ� WKH� SDWKRORJLFDO� UHVXOWV� �H�J��� H[WUD� FDSVXODU� SHQHWUDWLRQ�� VHPLQDO�

YHVLFOHV� LQYDVLRQ�� SRVLWLYH� VXUJLFDO� HGJHV�� SDWLHQWV� XQGHUJRLQJ� LQLWLDO� SULPDU\�53(�

PD\�QHHG�$57�ZLWK� RU�ZLWKRXW�KRUPRQH� WKHUDS\��$57� LV� RIWHQ� DGPLQLVWHUHG� DIWHU�

53(� WR� SDWLHQWV� ZLWK� KLJK� ULVN� �H�J��� H[WUD� FDSVXODU� SHQHWUDWLRQ�� VHPLQDO� YHVLFOHV�

LQYDVLRQ�� SRVLWLYH� VXUJLFDO� HGJH�� KLJK� S7� RU� KLJK� *OHDVRQ� JUDGH�� DQG� DV� KDV� EHHQ�

VKRZQ� WR� UHGXFH� WKH� ULVN� IRU� PHWDVWDVLV� DQG� ELRFKHPLFDO� UHFXUUHQFH� LQ� PHQ� ZLWK�

SRVLWLYH� WKH�SDWKRORJLFDO� UHVXOWV�RI� WKH�53(�>��@�� ,Q�DGGLWLRQ��SDWLHQWV�ZKR� LQLWLDOO\�

KDG� 53(� WKHQ� PD\� EH� VXEMHFWHG� WR� 657� WKURXJK� VXVWDLQDEOH� JURZWK� 36$� DV�

ELRFKHPLFDO�VLJQ�RI�UHFXUUHQFH��7KH�TXHVWLRQ�RI�ZKHWKHU�WKH�57�VKRXOG�EH�SHUIRUPHG�

LPPHGLDWHO\�RU�SRVWSRQH�RQ�WHUP�IRU� LPSURYLQJ�WKH�36$�UHPDLQV�FRQWURYHUVLDO�>����

��@�� 7KH� FKRLFH� EHWZHHQ� WKHVH� WUHDWPHQWV� �57� ZLWK� RU� ZLWKRXW� KRUPRQH� WKHUDS\��

SULPDU\�53(�SOXV�$57��LV�ODUJHO\�GHSHQGHQW�RQ�WKHLU�DGYHUVH�HIIHFWV�DQG�EHQHILWV�IRU�

WKH�SDWLHQW��

&RPPRQ�VLGH�HIIHFWV�RI�QRUPDO�WLVVXH�DV�FRPSOLFDWLRQ�RI�57�LQFOXGH�OHVLRQV�RI�

WKH�UHFWXP�DQG�RU�EODGGHU��%RWK�DFXWH�DQG�ODWH�OHVLRQV�RI�WKH�JDVWURLQWHVWLQDO�WUDFW�DQG�

XURJHQLWDO� V\VWHP� DIWHU� KLJK� GRVH� 57� ZHUH� GRFXPHQWHG�� 6LQFH� WR[LFLW\� PD\�
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HYHQWXDOO\�EHFRPH�PRUH� VLJQLILFDQW�� DFXWH� WR[LFLW\� LV� DQ� LPSRUWDQW�SUHGLFWRU�RI� ODWH�

WR[LFLW\��6LQFH�WR[LFLW\�PD\�HYHQWXDOO\�EHFRPH�PRUH�VLJQLILFDQW��DFXWH�WR[LFLW\�LV�DQ�

LPSRUWDQW� SUHGLFWRU� RI� ODWH� WR[LFLW\� >����@��$FXWH� VLGH� HIIHFWV� FDQ�EH�YHU\� VHULRXV�

DQG�OHDG�WR�LQWHUUXSWLRQ�RI�WKH�SODQQHG�WUHDWPHQW�LQ�����RI�SDWLHQWV�>��@��

3HUPDQHQW�EUDFK\WKHUDS\�ZLWK�,�����DQG�3G�����LPSODQWV�DW�KLJK�ELRORJLFDOO\�

HIIHFWLYH�GRVH�RI�����*\�JLYHV�������ORFDO�FRQWURO�RI�3&�>��@��2QH�RI�WKH�LPSRUWDQW�

EHQHILWV� RI� SHUPDQHQW� LPSODQWDWLRQ� RI� UDGLRDFWLYH� JUDLQV� LQ� WKH� WXPRU� LV� D� YHU\�

FRQIRUPDO� KLJK� GRVH� RI� LUUDGLDWLRQ� WR� WKH� SURVWDWH� JODQG�� +LJK� GRVHV�� DV� LW� VKRZQ�

DERYH�� DUH� QHFHVVDU\� IRU� PDOLJQDQW� WXPRU� HUDGLFDWLRQ� DQG� VLJQLILFDQWO\� UHGXFH� WKH�

OLNHOLKRRG� RI� ELRFKHPLFDO� �OHYHO� 36$�� UHFXUUHQFH� RI� WKH� WXPRU� >���� ��@�� 7KHUHIRUH�

YDULRXV� EUDFK\WKHUDS\� VFKHPHV� DUH� RIWHQ� XVHG� WR� FRQWURO� WXPRUV� LQ� DOO� VWDJHV�� 7KH�

UHVXOWV�RI�WUHDWPHQW�DUH�XVXDOO\�HYDOXDWHG�E\�PHDQV�RI�ELRFKHPLFDO�FRQWURO�>��@��7KH�

SUREOHP�RI�XVLQJ�36$�DV�DQ�HQGSRLQW�RI�D�SRVLWLYH�WUHDWPHQW�RXWFRPH�LV�WKDW�LW�GRHV�

QRW�GLVWLQJXLVK�EHWZHHQ�WKRVH�SDWLHQWV�ZLWK�D�V\VWHPLF�UHFXUUHQFH�FRPSDUHG�WR�ORFDO��

,Q� WKH� SDVW�� GLJLWDO� UHFWDO� H[DPLQDWLRQ� ZDV� XVHG� WR� DVVHVV� ORFDO� FRQWURO�� &XUUHQWO\�

DFFHSWHG� LV� WKDW� SURVWDWH� ELRSV\� LV� WKH� EHVW� PHWKRG� IRU� GHWHUPLQLQJ� UHVLGXDO� RU�

UHFXUUHQW�ORFDO�GLVHDVH�>��@��

,Q�DQ�HGLWRULDO�LQ�WKH��-RXUQDO�RI�FOLQLFDO�RQFRORJ\��$QWKRQ\�=LHWPDQ�>��@�IURP�

+DUYDUG�0HGLFDO�6FKRRO�ZURWH��©:KDW�EHJDQ�DV�D�VPDOO�FUDFN�LQ�WKH�VROLG�FRQFHSW�RI�

HDUO\�GHWHFWLRQ�DQG�HDUO\�WUHDWPHQW�IRU�SURVWDWH�FDQFHU�KDV�QRZ�ZLGHQHG�DQG�VSUHDG��

'HVSLWH� LPSHUIHFWLRQV� ZKLFK� OLPLW� WKHLU� LQWHUSUHWDWLRQ�� WKH� UHFHQWO\� SXEOLVKHG�

UDQGRPL]HG�VFUHHQLQJ�WULDOV�VKRZ�WKHUH�LV�RQO\�D�VPDOO�²�RU�HYHQ�QR�²�LPSURYHPHQW�

LQ�VXUYLYDO�IURP�HDUO\�GHWHFWLRQ�RYHU�WKH�ILUVW����\HDUV�>������@��2QH�WULDO�DOVR�VKRZHG�

WKDW� WKH� QXPEHU� RI� SDWLHQWV� �DURXQG� ���� WKDW� PXVW� EH� WUHDWHG� WR� VDYH� RQH� OLIH� LV�

DODUPLQJO\� KLJK� >��@�� 7KHVH� GDWD� FRPH� DW� D� WLPH� ZKHQ� PHGLFDO� VSHQGLQJ�� ORQJ�

UHFRJQL]HG�WR�EH�EH\RQG�WKH�QDWLRQ¶V�PHDQV��LV�WR�EH�WLJKWHQHG�DQG�UHVWUXFWXUHG�DORQJ�

HYLGHQFH�EDVHG� JXLGHOLQHV� ZLWK� FDUH� EHLQJ� GLUHFWHG� SUHIHUHQWLDOO\� WRZDUG� DUHDV� RI�

SURYHQ� EHQHILW�� 7KH� ,QVWLWXWH� RI� 0HGLFLQH� KDV� GUDZQ� XS� QDWLRQDO� SULRULWLHV� IRU�

FRPSDUDWLYH�HIIHFWLYHQHVV�UHVHDUFK��DQG�WKH�PDQDJHPHQW�RI�ORFDOL]HG�SURVWDWH�FDQFHU�

VLWV�VTXDUHO\�LQ�WKH�ILUVW�TXDUWLOH�>��@��,QGHHG��LW�LV�WKH�WRS�UDQNLQJ�RQFRORJLF�SULRULW\��



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

,QWHU�FROOHJDV��±�������±��������

���

�

$� SHUIHFW� VWRUP� RI� FOLQLFDO� HYLGHQFH� DQG� HFRQRPLF� UHDOLW\� KDV� DULVHQ� LQ� ZKLFK�

XURORJLVWV� DQG� UDGLDWLRQ� RQFRORJLVWV� QHHG� WR� H[DPLQH� WKH� HYLGHQFH�� H[DPLQH� WKHLU�

VRXOV��DQG�VWDUW�WR�FDUHIXOO\�ORRN�DW�HYHU\�QHZ�SDWLHQW�DVNLQJ��EHIRUH�DQ\WKLQJ�HOVH�²�

LV� WUHDWPHQW�UHDOO\�QHHGHG�DW�DOO"�,I�LW�LV�QRW��DQG�WKDW�ZLOO� IUHTXHQWO\�EH�WKH�DQVZHU��

WKHQ� WKH\�PXVW� EH�SUHSDUHG� WR� OHDG� WKH�SDWLHQW� DORQJ� WKH� OHVV� ILQDQFLDOO\� UHZDUGLQJ�

DQG� GHFLGHGO\� XQJODPRURXV� SDWK� RI� DFWLYH� VXUYHLOODQFH�� 7KH� WUDLQLQJ� RI� UHVLGHQW�

GRFWRUV�KDV�WR�GDWH�EHHQ�VR�IRFXVHG�RQ�FXUH��DQG�WKH�FXOWXUH�RI�HDUO\�GHWHFWLRQ�HDUO\�

WUHDWPHQW�VR�GHHSO\�LQJUDLQHG��WKDW�LW�LV�OLWWOH�ZRQGHU�WKDW�WKLV�VKLIW�LQ�WKLQNLQJ�LV�\HW�

WR� UHIOHFW� LWVHOI� LQ� HYHU\GD\� SUDFWLFH�� :KDW� LV� UHVSHFWIXOO\� DFNQRZOHGJHG� DW� PDMRU�

PHHWLQJV� DQG� LQ� HGLWRULDOV� LV� QRW�� LQ� WKH�GDLO\� UHDOLW\�RI� WKH� FOLQLF�� EHLQJ�DSSOLHG� WR�

SDWLHQWV�� ,QGHHG�� LQ� WKH� 8QLWHG� 6WDWHV�� WKH� SURSRUWLRQ� RI� PHQ� EHLQJ� PDQDJHG�

FRQVHUYDWLYHO\� KDV� DFWXDOO\� EHHQ� GHFOLQLQJ� >��@�� 7KH� H[SODQDWLRQV�� DV� KLQWHG�� DUH�

FRPSOH[� DQG� URRWHG� LQ� D� FRQIOLFW� EHWZHHQ� NQRZOHGJH� DQG� EHOLHI� ZLWK� GLVWXUELQJ�

XQGHUWRQHV� RI� HFRQRPLF� VHOI�LQWHUHVW�� ,W� LV� WLPH� WR� SUDFWLFH� FRQVFLHQFH�EDVHG�

PHGLFLQH���

�
5HIHUHQFHV��
��� -HPDO�$���6LHJHO�5���;X�-���:DUG�(��&DQFHU�VWDWLVWLFV��������&$�&DQFHU�-�&OLQ��
������YRO������SS�����±������
��� $PHULFDQ�&DQFHU�6RFLHW\��&DQFHU� IDFWV� DQG� ILJXUHV�� ������$WODQWD��*$��$&6��
�������
��� -HPDO�$���6LHJHO�5���:DUG�(���HW�DO��&DQFHU�VWDWLVWLFV��������&$�&DQFHU�-�&OLQ��
������YRO������SS����±�����
��� &DQDGLDQ�&DQFHU�6RFLHW\���1DWLRQDO�&DQFHU�,QVWLWXWH�RI�&DQDGD��1DWLRQDO�&DQFHU�
,QVWLWXWH� RI� &DQDGD�� ,Q�� &DQDGLDQ� FDQFHU� VWDWLVWLFV�� 7RURQWR�� 1DWLRQDO� ,QVWLWXWH� RI�
&DQFHU���������
��� -HPDO�$���6LHJHO�5���;X�-���:DUG�(��&DQFHU�VWDWLVWLFV��������&$�&DQFHU�-�&OLQ��
������YRO������3�����±�����>3XEOLVKHG�FRUUHFWLRQ�DSSHDUV�LQ�&$�&DQFHU�-�&OLQ��������
YRO������SS�����±����@��
��� )UDQNV� /�0�� 3URFHHGLQJV�� (WLRORJ\�� HSLGHPLRORJ\�� DQG� SDWKRORJ\� RI� SURVWDWLF�
FDQFHU��&DQFHU��������YRO������SS������±�������
��� +¡OXQG�%��/DWHQW�SURVWDWLF�FDQFHU�LQ�D�FRQVHFXWLYH�DXWRSV\�VHULHV��6FDQG�-�8URO�
1HSKURO��������YRO������SS����������
��� 6DNU�:$��*ULJQRQ�'-��+DDV�*3�� HW� DO�� (SLGHPLRORJ\� RI� KLJK� JUDGH� SURVWDWLF�
LQWUDHSLWKHOLDO�QHRSODVLD��3DWKRO�5HV�3UDFW��������YRO�������SS�����±������
��� :DOVK� 3�&��� 'H:HHVH� 7�/��� (LVHQEHUJHU� 0�$�� &OLQLFDO� SUDFWLFH�� ORFDOL]HG�
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SURVWDWH�FDQFHU��1�(QJO�-�0HG��������YRO�������SS������±������
���� �$PHULFDQ� &DQFHU� 6RFLHW\�� 3URVWDWH� FDQFHU�� $WODQWD�� *D�� $PHULFDQ� &DQFHU�
6RFLHW\���������
���� 0F1DXJKWRQ�&ROOLQV�0���5DQVRKRII�'�)���%DUU\�0�-��(DUO\�GHWHFWLRQ�RI�SURVWDWH�
FDQFHU��VHUHQGLSLW\�VWULNHV�DJDLQ���������YRO�������SS������±�������
���� &KRR�5���.ORW]� /��� 'DQMRX[�&��� HW� DO�� )HDVLELOLW\� VWXG\��:DWFKIXO�ZDLWLQJ� IRU�
ORFDOL]HG� ORZ� WR� LQWHUPHGLDWH� JUDGH� SURVWDWH� FDUFLQRPD� ZLWK� VHOHFWLYH� GHOD\HG�
LQWHUYHQWLRQ� EDVHG� RQ� SURVWDWH� VSHFLILF� DQWLJHQ�� KLVWRORJLFDO� DQG�RU� FOLQLFDO�
SURJUHVVLRQ��-�8URO��������YRO�������SS������±�������
���� .ORW]�/��$FWLYH�VXUYHLOODQFH�IRU�SURVWDWH�FDQFHU��)RU�ZKRP"�-�&OLQ�2QFRO��������
YRO������SS������±�������
���� 9DUJDV�+��$���:DVVEHUJ�&���$NLQ�2���+ULFDN�+��05�,PDJLQJ�RI�7UHDWHG�3URVWDWH�
&DQFHU��5DGLRORJ\��������YRO�������SS�����±�����
���� 6FKURGHU�)�+���+XJRVVRQ�-���5RRERO�0�-��� HW� DO��6FUHHQLQJ�DQG�SURVWDWH�FDQFHU�
PRUWDOLW\�LQ�D�UDQGRPL]HG�(XURSHDQ�VWXG\��1�(QJO�-�0HG��������YRO�������SS������±�
�������
���� 'UDLVPD� *��� %RHU� 5��� 2WWR� 6�-��� HW� DO�� /HDG� WLPHV� DQG� RYHUGHWHFWLRQ� GXH� WR�
SURVWDWHVSHFLILF� DQWLJHQ�VFUHHQLQJ��HVWLPDWHV� IURP� WKH�(XURSHDQ�5DQGRPL]HG�6WXG\�
RI�6FUHHQLQJ�IRU�3URVWDWH�&DQFHU��-�1DWO�&DQFHU�,QVW��������YRO������SS�����±������
���� .YɟOH�5���0ɲOOHU�%���:DKOTYLVW�5���HW�DO��&RQFRUGDQFH�EHWZHHQ�*OHDVRQ�VFRUHV�
RI� QHHGOH� ELRSVLHV� DQG� UDGLFDO� SURVWDWHFWRP\� VSHFLPHQV�� D� SRSXODWLRQ�EDVHG� VWXG\��
%-8�,QW��������YRO�������SS������±�������
���� 'LYULN�5�7���(URJOX�$���6DKLQ�$���=RUOX�)���2]HQ�+�� ,QFUHDVLQJ� WKH�QXPEHU�RI�
ELRSVLHV� LQFUHDVHV� WKH� FRQFRUGDQFH� RI� *OHDVRQ� VFRUHV� RI� QHHGOH� ELRSVLHV� DQG�
SURVWDWHFWRP\�VSHFLPHQV��8URO�2QFRO��������YRO������SS�����±������
���� 7RPLRND�6���1DNDWVX�+���6X]XNL�1���0XUDNDPL�6���0DWVX]DNL�2���6KLPD]DNL�-��
&RPSDULVRQ� RI� *OHDVRQ� JUDGH� DQG� VFRUH� EHWZHHQ� SUHRSHUDWLYH� ELRSV\� DQG�
SURVWDWHFWRP\�VSHFLPHQV�LQ�SURVWDWH�FDQFHU��,QW�-�8URO��������YRO������SS�����±������
���� 5DMLQLNDQWK� $��� 0DQRKDUDQ�0��� 6RORZD\� &�7��� &LYDQWRV� )�-��� 6RORZD\�0�� 6��
7UHQGV� LQ� *OHDVRQ� VFRUH�� FRQFRUGDQFH� EHWZHHQ� ELRSV\� DQG� SURVWDWHFWRP\� RYHU� ���
\HDUV��8URORJ\��������YRO������SS�����±������
���� .LOSHODLQHQ�7�3���7DPPHOD�7�/�-���0DDWWDQHQ�/���HW�DO��)DOVH�SRVLWLYH�VFUHHQLQJ�
UHVXOWV�LQ�WKH�)LQQLVK�SURVWDWH�FDQFHU�VFUHHQLQJ�WULDO��%ULWLVK�-RXUQDO�RI�&DQFHU��������
YRO�������SS�����±������
���� %HQVRQ� 0�&��� 0F0DKRQ� '�-��� &RRQHU� :�+��� 2OVVRQ� &�$�� $Q� DOJRULWKP� IRU�
SURVWDWH�FDQFHU�GHWHFWLRQ�LQ�D�SDWLHQW�SRSXODWLRQ�XVLQJ�SURVWDWH�VSHFLILF�DQWLJHQ�DQG�
SURVWDWH�VSHFLILF�DQWLJHQ�GHQVLW\��:RUOG�-�8URO��������YRO������SS�����±������
���� /HH� )��� 7RUS�3HGHUVHQ� 6�7��� 6LGHUV� '�%��� HW� DO�� 7UDQVUHFWDO� XOWUDVRXQG� LQ� WKH�
GLDJQRVLV� DQG� VWDJLQJ� RI� SURVWDWLF� FDUFLQRPD�� 5DGLRORJ\�� ������ YRO�� ����� SS�� ���±
������
���� /HH� )��� /LWWUXS�3�-���7RUS�3HGHUVHQ�6�7��� HW� DO�� 3URVWDWH� FDQFHU�� FRPSDULVRQ�RI�
WUDQVUHFWDO� 86� DQG� GLJLWDO� UHFWDO� H[DPLQDWLRQ� IRU� VFUHHQLQJ�� 5DGLRORJ\�� ������ YRO��
�����SS�����±������
���� /HH�)���/LWWUXS�3�-���/RIW�&KULVWHQVHQ�/���HW�DO��3UHGLFWHG�SURVWDWH�VSHFLILF�DQWLJHQ�
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UHVXOWV�XVLQJ�WUDQVUHFWDO�XOWUDVRXQG�JODQG�YROXPH��GLIIHUHQWLDWLRQ�RI�EHQLJQ�SURVWDWLF�
K\SHUSODVLD�DQG�SURVWDWH�FDQFHU��&DQFHU��������YRO������SS�����±������
���� /HH�)���/LWWUXS�3�-��7KH�UROH�RI�GLJLWDO�UHFWDO�H[DPLQDWLRQ��WUDQVUHFWDO�XOWUDVRXQG��
DQG� SURVWDWH� VSHFLILF� DQWLJHQ� IRU� WKH� GHWHFWLRQ� RI� FRQILQHG� DQG� FOLQLFDOO\� UHOHYDQW�
SURVWDWH�FDQFHU��-�&HOO�%LRFKHP�6XSSO��������YRO������SS����±�����
���� '¶$PLFR�$�9���&KHQ�0���5RHKO�.���HW�DO��3UHRSHUDWLYH�36$�YHORFLW\�DQG�WKH�ULVN�
RI�GHDWK�IURP�SURVWDWH�FDQFHU�DIWHU�UDGLFDO�SURVWDWHFWRP\��1�(QJO�-�0HG��������YRO��
�����SS�����±�����
���� 6HQJXSWD� 6��� 0\HUV� 5�3��� 6OH]DN� -�0��� HW� DO�� 3UHRSHUDWLYH� SURVWDWH�VSHFLILF�
DQWLJHQ� GRXEOLQJ� WLPH� DQG� YHORFLW\� DUH� VWURQJ� DQG� LQGHSHQGHQW� SUHGLFWRUV� RI�
RXWFRPHV�IROORZLQJ�UDGLFDO�SURVWDWHFWRP\��-�8URO��������YRO�������SS������±������
���� 3DWHO� '�$��� 3UHVWL� -�&���0F1%HDO� -�(��� HW� DO�� 3UHRSHUDWLYH� 36$� YHORFLW\� LV� DQ�
LQGHSHQGHQW�SURJQRVWLF� IDFWRU� IRU� UHODSVH�DIWHU� UDGLFDO�SURVWDWHFWRP\�� -�&OLQ�2QFRO��
������YRO������SS������±������
���� '¶$PLFR�$�9���5HQVKDZ�$�$��� 6XVVPDQ�%��� HW� DO�� 3UHWUHDWPHQW� 36$� YHORFLW\�
DQG� ULVN� RI� GHDWK� IURP� SURVWDWH� FDQFHU� IROORZLQJ� H[WHUQDO� EHDP� UDGLDWLRQ� WKHUDS\��
-$0$��������YRO�������SS�����±�����
���� &RUQXG�)���%HOLQ�;���3LURQ�'���HW�DO��&RORU�'RSSOHU�JXLGHG�SURVWDWH�ELRSVLHV�LQ�
���� SDWLHQWV�ZLWK� DQ� HOHYDWHG� VHUXP�36$� OHYHO�� LPSDFW� RQ�*OHDVRQ� VFRUH� IRU� QRQ�
SDOSDEOH�OHVLRQV��8URORJ\��������YRO������SS�����±�����
���� +DOSHUQ�(��-���5RVHQEHUJ�0���*RPHOOD�/��*��3URVWDWH�&DQFHU��&RQWUDVWHQKDQFHG�
86�IRU�'HWHFWLRQ��5DGLRORJ\��������YRO�������SS�����±������
���� /DZWRQ� &�� $��� *ULJQRQ� '��� 1HZKRXVH� -�� +��� HW� DO�� 3URVWDWLF� &DUFLQRPD��
5DGLR*UDSKLFV��������YRO������SS�����±������
���� 3HUURWWL� 0��� .DXIPDQ� 5�3��� -HQQLQJV� 7�$��� HW� DO�� (QGR�UHFWDO� FRLO� PDJQHWLF�
UHVRQDQFH�LPDJLQJ�LQ�FOLQLFDOO\�ORFDOL]HG�SURVWDWH�FDQFHU��LV�LW�DFFXUDWH"�-�8URO��������
YRO�������SS����±������
���� +XFK� %RQL� 5�$��� %RQHU� -�$��� 'HEDWLQ� -�)��� HW� DO�� 2SWLPL]DWLRQ� RI� SURVWDWH�
FDUFLQRPD�VWDJLQJ��FRPSDULVRQ�RI�LPDJLQJ�DQG�FOLQLFDO�PHWKRGV��&OLQ�5DGLRO��������
YRO������SS�����±������
���� *LUL�3�*���:DOVK�-�:���+D]UD�7�$���7H[WHU�-�+���.RRQW]�:�:��5ROH�RI�FRPSXWHG�
WRPRJUDSK\� LQ� WKH� HYDOXDWLRQ� DQG�PDQDJHPHQW� RI� FDUFLQRPD� RI� WKH� SURVWDWH�� ,QW� -�
5DGLDW�2QFRO�%LRO�3K\V��������YRO�����SS�����±������
���� &KHOVN\� 0�-��� 6FKQDOO� 0�'��� 6HLGPRQ� (�-��� 3ROODFN� +�0�� 8VH� RI� HQGRUHFWDO�
VXUIDFH�FRLO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�IRU�ORFDO�VWDJLQJ�RI�SURVWDWH�FDQFHU��-�8URO��
������YRO�������SS�����±������
���� -DJHU�*�-��%DUHQWV]�-�2���GH�OD�5RVHWWH�-�-���5RVHQEXVFK�*��3UHOLPLQDU\�UHVXOWV�RI�
HQGRUHFWDO� VXUIDFH� FRLO� PDJQHWLF� UHVRQDQFH� LPDJLQJ� IRU� ORFDO� VWDJLQJ� RI� SURVWDWH�
FDQFHU��5DGLRORJ\��������YRO������SS�����±������
���� 0F6KHUU\� 6�$��� /HY\� )��� 6FKLHEOHU� 0�/��� .HHIH� %��� 'HQW� *�$��� 0RKOHU� -�/��
3UHRSHUDWLYH�SUHGLFWLRQ�RI�SDWKRORJLFDO�WXPRU�YROXPH�DQG�VWDJH�LQ�FOLQLFDOO\�ORFDOL]HG�
SURVWDWH� FDQFHU�� FRPSDULVRQ� RI� GLJLWDO� UHFWDO� H[DPLQDWLRQ�� WUDQVUHFWDO�
XOWUDVRQRJUDSK\��DQG�PDJQHWLF�UHVRQDQFH�LPDJLQJ��-�8URO��������YRO�������SS����±�����
���� &KHIFKDRXQL�0�&���)ODP�7���&RUQXG�)���HW�DO��5HVXOWV�RI�HQGRUHFWDO�05,�LQ�ORFDO�
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VWDJLQJ� RI� SURVWDWLF� FDQFHU�� FRUUHODWLRQ� ZLWK� VSHFLPHQV� IURP� SURVWDWHFWRP\� ²�
DSURSRV�RI����FDVHV��-�8URO��������YRO�������SS����±����
���� %DUWROR]]L�&���0HQFKL�,���/HQFLRQL�5���HW�DO��/RFDO�VWDJLQJ�RI�SURVWDWH�FDUFLQRPD�
ZLWK� HQGRUHFWDO� FRLO� 05,�� FRUUHODWLRQ� ZLWK� ZKROH�PRXQW� UDGLFDO� SURVWDWHFWRP\�
VSHFLPHQV��(XU�5DGLRO��������YRO�����SS�����±������
���� %DWHV�7�6���&DYDQDJK�3�0���6SHDNPDQ�0���*LOODWW�'�$��(QGRUHFWDO�05,�XVLQJ�D�
����7�PLG�ILHOG�V\VWHP�LQ�WKH�VWDJLQJ�RI�ORFDOL]HG�SURVWDWH�FDQFHU��&OLQ�5DGLRO��������
YRO������SS�����±������
���� .XOLJRZVND�(���%DULVK�0��$���)HQORQ�+��0���%ODNH�0���3UHGLFWRUV�RI�3URVWDWH�
&DUFLQRPD�� $FFXUDF\� RI� *UD\�6FDOH� DQG� &RORU� 'RSSOHU� 86� DQG� 6HUXP� 0DUNHUV��
5DGLRORJ\��������YRO�������SS�����±������
���� &ODXV� )�� *��� +ULFDN� +��� +DWWHU\� 5�� 5��� 3UHWUHDWPHQW� (YDOXDWLRQ� RI� 3URVWDWH�
&DQFHU�� 5ROH� RI�05� ,PDJLQJ� DQG� �+05�6SHFWURVFRS\��5DGLR*UDSKLFV�� ������ YRO��
����6���±6������
���� &RRSHUEHUJ�0�5���%URHULQJ�-�0���&DUUROO�3�5��7LPH�WUHQGV�DQG�ORFDO�YDULDWLRQ�LQ�
SULPDU\�WUHDWPHQW�RI�ORFDOL]HG�SURVWDWH�FDQFHU��-�&OLQ�2QFRO��������YRO������SS������±�
�������
���� 3RWWHUV� /��� .OHLQ� (�$��� .DWWDQ� 0�:��� HW� DO�� 0RQRWKHUDS\� IRU� VWDJH� 7��7��
SURVWDWH� FDQFHU�� 5DGLFDO� SURVWDWHFWRP\�� H[WHUQDO� EHDP� UDGLRWKHUDS\�� RU� SHUPDQHQW�
VHHG�LPSODQWDWLRQ��5DGLRWKHU�2QFRO��������YRO������SS����±�����
���� &LH]NL� -�3��� .OHLQ� (�$��� $QJHUPHLHU� .��� HW� DO�� $� UHWURVSHFWLYH� FRPSDULVRQ� RI�
DQGURJHQ�GHSULYDWLRQ��$'��YV��QR�$'�DPRQJ�ORZULVN�DQG�LQWHUPHGLDWH�ULVN�SURVWDWH�
FDQFHU� SDWLHQWV� WUHDWHG� ZLWK� EUDFK\WKHUDS\�� H[WHUQDO� EHDP� UDGLDWLRQ� WKHUDS\�� RU�
UDGLFDO�SURVWDWHFWRP\��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS������±������
���� 5RHPHOLQJ� 6��� 5RRERO� 0�-��� 3RVWPD� 5��� HW� DO�� 0DQDJHPHQW� DQG� VXUYLYDO� RI�
VFUHHQ�GHWHFWHG� SURVWDWH� FDQFHU� SDWLHQWV� ZKR� PLJKW� KDYH� EHHQ� VXLWDEOH� IRU� DFWLYH�
VXUYHLOODQFH��(XU�8URO��������YRO������SS�����±������
���� %UDFDUGD� 6��� GH� &REHOOL� 2��� *UHFR� &��� HW� DO�� &DQFHU� RI� WKH� SURVWDWH�� &ULW� 5HY�
2QFRO�+HPDWRO���������YRO������SS�����±������
���� %LOO�$[HOVRQ�$���+ROPEHUJ� /��� 5XXWX�0��� HW� DO�� 5DGLFDO� SURVWDWHFWRP\� YHUVXV�
ZDWFKIXO�ZDLWLQJ�LQ�HDUO\�&D3��1�(QJO�-�0HG��������YRO�������SS������±�������
���� 6WHLQHFN� *��� +HOJHVHQ� )��� $GROIVVRQ� -��� HW� DO�� 4XDOLW\� RI� OLIH� DIWHU� UDGLFDO�
SURVWDWHFWRP\�RU�ZDWFKIXO�ZDLWLQJ��1�(QJO�-�0HG��������YRO�������SS�����±������
���� =KRX�(��+���(OOLV�5��-���&KHUXOOR�(���&ROXVVL�9���)DQJ�;X��:HL�'RQJ�&KHQ�HW�DO��
5DGLRWKHUDS\�DQG�VXUYLYDO�LQ�SURVWDWH�FDQFHU�SDWLHQWV��D�SRSXODWLRQ�EDVHG�VWXG\��,QW��
-��5DGLDWLRQ�2QFRORJ\�%LRO��3K\V���������YRO������SS����±�����
���� 7KRPSVRQ� ,��� 7KUDVKHU� -�%��� $XV�*��� HW� DO�� *XLGHOLQH� IRU� WKH�PDQDJHPHQW� RI�
FOLQLFDOO\� ORFDOL]HG�SURVWDWH�FDQFHU�������XSGDWH�� -�8URO��������YRO�������SS������±
�������
���� :LOW� 7�-���0DFGRQDOG�5��� 5XWNV� ,��� HW� DO�� 6\VWHPDWLF� UHYLHZ�� 7KH� FRPSDUDWLYH�
HIIHFWLYHQHVV� DQG� KDUPV� RI� WUHDWPHQWV� IRU� FOLQLFDOO\� ORFDOL]HG� SURVWDWH� FDQFHU��$QQ�
,QWHUQ�0HG���������YRO�������SS�����±������
���� '¶$PLFR�$�9���:KLWWLQJWRQ� 5���0DONRZLF]� 6�%��� HW� DO�� %LRFKHPLFDO� RXWFRPH�
DIWHU� UDGLFDO�SURVWDWHFWRP\�� H[WHUQDO�EHDP� UDGLDWLRQ� WKHUDS\��RU� LQWHUVWLWLDO� UDGLDWLRQ�
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WKHUDS\�IRU�FOLQLFDOO\�ORFDOL]HG�SURVWDWH�FDQFHU��-$0$��������YRO�������SS�����±������
���� %ROOD� 0��� &ROOHWWH� /��� %ODQN� /��� HW� DO�� /RQJ�WHUP� UHVXOWV� ZLWK� LPPHGLDWH�
DQGURJHQ� VXSSUHVVLRQ� DQG� H[WHUQDO� LUUDGLDWLRQ� LQ� SDWLHQWV� ZLWK� ORFDOO\� DGYDQFHG�
SURVWDWH�FDQFHU��DQ�(257&�VWXG\���$�SKDVH�,,,�UDQGRPLVHG�WULDO��/DQFHW��������YRO��
�����SS�����±������
���� +DQNV�*�(��� 3DMDN�7�)��� 3RUWHU�$��� HW� DO�� 3KDVH� ,,,� WULDO� RI� ORQJ�WHUP� DGMXYDQW�
DQGURJHQ�GHSULYDWLRQ�DIWHU�QHRDGMXYDQW�KRUPRQDO�F\WRUHGXFWLRQ�DQG�UDGLRWKHUDS\� LQ�
ORFDOO\� DGYDQFHG� FDUFLQRPD� RI� WKH� SURVWDWH�� 7KH� UDGLDWLRQ� WKHUDS\� RQFRORJ\� JURXS�
SURWRFRO��������-�&OLQ�2QFRO��������YRO������SS������±������
���� 6\OYHVWHU�-�(���%ODVNR�-�&���*ULPP�3�'���HW�DO��7HQ�\HDU�ELRFKHPLFDO�UHODSVH�IUHH�
VXUYLYDO� DIWHU� H[WHUQDO� EHDP� UDGLDWLRQ� DQG� EUDFK\WKHUDS\� IRU� ORFDOL]HG� SURVWDWH�
FDQFHU��7KH�6HDWWOH�H[SHULHQFH��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±�
������
���� 3RWWHUV� /��� 0RUJHQVWHUQ� &��� &DOXJDUX� (��� HW� DO�� ���\HDU� RXWFRPHV� IROORZLQJ�
SHUPDQHQW�SURVWDWH�EUDFK\WKHUDS\�LQ�SDWLHQWV�ZLWK�FOLQLFDOO\�ORFDOL]HG�SURVWDWH�FDQFHU��
-�8URO��������YRO�������SS������±�������
���� =HOHIVN\� 0�-��� <DPDGD� <��� )XNV� =��� HW� DO�� /RQJ�WHUP� UHVXOWV� RI� FRQIRUPDO�
UDGLRWKHUDS\� IRU� SURVWDWH� FDQFHU�� ,PSDFW� RI� GRVH� HVFDODWLRQ� RQ� ELRFKHPLFDO� WXPRU�
FRQWURO�DQG�GLVWDQW�PHWDVWDVHVIUHH�VXUYLYDO�RXWFRPHV��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��
������YRO������SS������±�������
���� 3HUYH]�1���6PDOO�&���0DFNHQ]LH�0���HW� DO��$FXWH� WR[LFLW\� LQ�KLJK� ULVN�SURVWDWH�
FDQFHU� SDWLHQWV� WUHDWHG� ZLWK� DQGURJHQ� VXSSUHVVLRQ� DQG� K\SRIUDFWLRQDWHG� LQWHQVLW\�
PRGXODWHG� UDGLRWKHUDS\�� ,QW�� -��5DGLDWLRQ�2QFRORJ\�%LRO�� 3K\V��� ������ YRO�� ���� SS��
��±����
���� .LQJ�&��5���.DSS�'��6��5DGLRWKHUDS\�DIWHU�SURVWDWHFWRP\�� LV� WKH� HYLGHQFH� IRU�
GRVH� HVFDODWLRQ�RXW� WKHUH"� ,QW�� -��5DGLDWLRQ�2QFRORJ\�%LRO�3K\V��������YRO������SS��
���±�������
���� %ROOD� 0��� YDQ� 3RSSHO� +��� &ROOHWWH� /��� HW� DO�� 3RVWRSHUDWLYH� UDGLRWKHUDS\� DIWHU�
UDGLFDO�SURVWDWHFWRP\��$� UDQGRPL]HG�FRQWUROOHG� WULDO� �(257&� WULDO���������/DQFHW��
������YRO�������SS�����±������
���� 7KRPSVRQ� ,��0��� 7DQJHQ�&��0��� 3DUDGHOR� -��� HW� DO��$GMXYDQW� UDGLRWKHUDS\� IRU�
SDWKRORJLFDOO\�DGYDQFHG�SURVWDWH�FDQFHU��$�UDQGRPL]HG�WULDO��-$0$��������YRO�������
SS������±������
���� 6WHSKHQVRQ�$��-���6FDUGLQR�3��7���.DWWDQ�0��:���HW�DO��3UHGLFWLQJ�WKH�RXWFRPH�RI�
VDOYDJH�UDGLDWLRQ�WKHUDS\�IRU�UHFXUUHQW�SURVWDWH�FDQFHU�DIWHU�UDGLFDO�SURVWDWHFWRP\��-�
&OLQ�2QFRO��������YRO������SS������±�������
���� +D\HV�6��%���3ROODFN�$��3DUDPHWHUV�IRU�WUHDWPHQW�GHFLVLRQV�IRU�VDOYDJH�UDGLDWLRQ�
WKHUDS\��-�&OLQ�2QFRO��������YRO������SS������±�������
���� &R[�-��'���*DOODJKHU�0��-���+DPPRQG�(��+���HW�DO�� IRU� WKH�$6752�&RQVHQVXV�
3DQHO��&RQVHQVXV� VWDWHPHQW� RQ� UDGLDWLRQ� WKHUDS\� RI� SURVWDWH� FDQFHU��*XLGHOLQHV� IRU�
SURVWDWH� UH�ELRSV\� DIWHU� UDGLDWLRQ� DQG� IRU� UDGLDWLRQ� WKHUDS\� ZLWK� ULVLQJ� 36$� OHYHOV�
DIWHU�UDGLFDO�SURVWDWHFWRP\��-�&OLQ�2QFRO��������YRO������SS������±�������
���� 3ROODFN�$���=DJDUV�*��.���6WDUNVFKDOO�*���HW�DO��3URVWDWH�FDQFHU�UDGLDWLRQ�GRVH±
UHVSRQVH�� 5HVXOWV� RI� WKH� 0�� '�� $QGHUVRQ� SKDVH� ,,,� UDQGRPL]HG� WULDO�� ,QW� -� 5DGLDW�
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2QFRO�%LRO�3K\V��������YRO������SS������±�������
���� =LHWPDQ�$��/���'H6LOYLR�0��/���6ODWHU�-��'���HW�DO��&RPSDULVRQ�RI�FRQYHQWLRQDO�
GRVH�YV�KLJK�GRVH�FRQIRUPDO�UDGLDWLRQ�WKHUDS\�LQ�FOLQLFDOO\�ORFDOL]HG�DGHQRFDUFLQRPD�
RI�WKH�SURVWDWH��$�UDQGRPL]HG�FRQWUROOHG�WULDO��-$0$��������YRO�������SS������±�������
���� (DGH�7��1���+DQORQ�$��/���+RUZLW]�(��0��� HW� DO��:KDW� GRVH�RI� H[WHUQDO� EHDP�
UDGLDWLRQ�LV�KLJK�HQRXJK�IRU�SURVWDWH�FDQFHU"�,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO��
����SS�����±������
���� =HOHIVN\�0�� -��� /HLEHO� 6��$���*DXGLQ� 3��%��� HW� DO��'RVH�HVFDODWLRQ�ZLWK� WKUHH�
GLPHQVLRQDO�FRQIRUPDO�UDGLDWLRQ�WKHUDS\�DIIHFWV�WKH�RXWFRPH�LQ�SURVWDWH�FDQFHU��,QW�-�
5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±������
���� 9DOLFHQWL�5��.���*RPHOOD�/��*���,VPDLO�0���HW�DO��(IIHFW�RI�KLJKHU�UDGLDWLRQ�GRVH�
RQ�ELRFKHPLFDO�FRQWURO�DIWHU� UDGLFDO�SURVWDWHFWRP\� IRU�S7�1��SURVWDWH�FDQFHU�� ,QW�-�
5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±������
���� $QVFKHU�0��6���&ORXJK�5���'RGJH�5��5DGLRWKHUDS\�IRU�D�ULVLQJ�36$�DIWHU�UDGLFDO�
SURVWDWHFWRP\��7KH� ILUVW� ���\HDUV�� ,QW� -�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS��
���±������
���� &KHQJ�-��&���6FKXOWKHLVV�7��(���1JX\HQ�.��+���:RQJ�-��<��&���$FXWH�WR[LFLW\�LQ�
GHILQLWLYH� YHUVXV� SRVWSURVWDWHFWRP\� LPDJH�JXLGHG� UDGLRWKHUDS\� IRU� SURVWDWH� FDQFHU��
,QW��-��5DGLDWLRQ�2QFRORJ\�%LRO�3K\V��������YRO������SS�����±�����
���� .XSHOLDQ� 3�$��� 3RWWHUV� /��� .KXQWLD� '��� HW� DO�� 5DGLFDO� SURVWDWHFWRP\�� H[WHUQDO�
EHDP�UDGLRWKHUDS\�����*\��H[WHUQDO�EHDP�UDGLRWKHUDS\�!�RU� ���*\��SHUPDQHQW�VHHG�
LPSODQWDWLRQ��RU�FRPELQHG�VHHGV�H[WHUQDO�EHDP�UDGLRWKHUDS\�IRU�VWDJH�7��7��SURVWDWH�
FDQFHU��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS���±�����
���� 6ZDQVRQ�*�3���+XVVH\�0�$���7DQJHQ�&�0���HW�DO��3UHGRPLQDQW�WUHDWPHQW�IDLOXUH�
LQ� SRVWSURVWDWHFWRP\� SDWLHQWV� LV� ORFDO�� $QDO\VLV� RI� SDWWHUQV� RI� WUHDWPHQW� IDLOXUH� LQ�
6:2*�������-�&OLQ�2QFRO��������YRO������SS������±�������
���� %ROOD� 0��� YDQ� 3RSSHO� +��� &ROOHWWH� /��� HW� DO�� 3RVWRSHUDWLYH� UDGLRWKHUDS\DIWHU�
UDGLFDO� SURVWDWHFWRP\��$� UDQGRPLVHG�FRQWUROOHG� WULDO� �(257&� WULDO� ��������/DQFHW��
������YRO�������SS�����±������
���� 6NZDUFKXN� 0�:��� -DFNVRQ� $��� =HOHIVN\� 0�-��� HW� DO�� /DWH� UHFWDO� WR[LFLW\� DIWHU�
FRQIRUPDO� UDGLRWKHUDS\� RI� SURVWDWH� FDQFHU� �,��� 0XOWLYDULDWH� DQDO\VLV� DQG� GRVH�
UHVSRQVH��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±������
���� .XSHOLDQ�3�$���5HGG\�&�$���&DUOVRQ�7�3���HW�DO��'RVH�YROXPH�UHODWLRQVKLS�RI�ODWH�
UHFWDO� EOHHGLQJ� DIWHU� H[WHUQDO� EHDP� UDGLRWKHUDS\� IRU� ORFDOL]HG� SURVWDWH� FDQFHU��
$EVROXWH�RU�UHODWLYH�UHFWDO�YROXPH"�&DQFHU�-��������YRO�����SS����±�����
���� 2¶%ULHQ� 3�&��� )UDQNOLQ� &�,��� 3RXOVHQ� 0�*�� HW� DO��� IRU� WKH� 7UDQV�7DVPDQ�
5DGLDWLRQ� 2QFRORJ\� *URXS�� $FXWH� V\PSWRPV�� QRW� UHFWDOO\� DGPLQLVWHUHG� VXFUDOIDWH��
SUHGLFW� IRU� ODWH� UDGLDWLRQ�SURFWLWLV��/RQJHU� WHUP� IROORZ�XS�RI� D�SKDVH� ,,,� WULDO�� ,QW� -�
5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±������
���� 'H� 0HHUOHHU� *��� 9DNDHW� /��� 0HHUVVFKRXW� 6��� HW� DO�� ,QWHQVLW\PRGXODWHG�
UDGLRWKHUDS\�DV�SULPDU\�WUHDWPHQW�IRU�SURVWDWH�FDQFHU��$FXWH�WR[LFLW\�LQ�����SDWLHQWV��
,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS�����±������
���� 6FKXOWKHLVV�7�(���/HH�:�5���+XQW�0�$���HW�DO��/DWH�*,�DQG�*8�FRPSOLFDWLRQV�LQ�
WKH�WUHDWPHQW�RI�SURVWDWH�FDQFHU��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS���±�
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���� <HRK�(�(���%RWWHQ�5���5XVVR�$���HW�DO��&KURQLF�HIIHFWV�RI�WKHUDSHXWLF�LUUDGLDWLRQ�
IRU�ORFDOL]HG�SURVWDWLF�FDUFLQRPD�RQ�DQRUHFWDO�IXQFWLRQ��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��
������YRO������SS�����±������
���� 6WRQH�1�� 1��� 6WRFN� 5�� *��� &HVDUHWWL� -�� $��� 8QJHU� 3��� /RFDO� FRQWURO� IROORZLQJ�
SHUPDQHQW� SURVWDWH� EUDFK\WKHUDS\�� HIIHFW� RI� KLJK� ELRORJLFDOO\� HIIHFWLYH� GRVH� RQ�
ELRSV\�UHVXOWV�DQG�RQFRORJLF�RXWFRPHV��,QW��-��5DGLDWLRQ�2QFRORJ\�%LRO�3K\V��������
YRO������SS�����±������
���� 6WRQH� 1�1��� 6WRFN� 5�*��� 8QJHU� 3�� ,QWHUPHGLDWH�WHUP� ELRFKHPLFDO� DQG� ORFDO�
FRQWURO�IROORZLQJ�,�����EUDFK\WKHUDS\�IRU�SURVWDWH�FDQFHU��-�8URO��������YRO�������SS��
���±������
���� 6WRFN�5�*���&DKORQ�2���&HVDUHWWL� -���HW�DO��&RPELQHG�PRGDOLW\�WUHDWPHQW� LQ� WKH�
PDQDJHPHQW�RI�KLJK�ULVN�SURVWDWH�FDQFHU��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������
SS������±�������
���� &R[� -�'��*ULJQRQ�'�-��.DSODQ�5�6�� &RQVHQVXV� VWDWHPHQW�� JXLGHOLQHV� IRU� 36$�
IROORZLQJ�UDGLDWLRQ�WKHUDS\��,QW�-�5DGLDW�2QFRO�%LRO�3K\V��������YRO������SS������±
�������
���� =LHWPDQ� $�� (YLGHQFH�%DVHG� 0HGLFLQH�� &RQVFLHQFH�%DVHG� 0HGLFLQH�� DQG� WKH�
0DQDJHPHQW�RI�/RZ�5LVN�3URVWDWH�&DQFHU��-��FOLQ�RQFRORJ\��������YRO������SS������±�
�������
���� $QGULROH� *�/��� &UDZIRUG� (�'��� *UXEE� 5�/��� HW� DO�� 0RUWDOLW\� UHVXOWV� IURP� D�
UDQGRPL]HG�SURVWDWH�FDQFHU�VFUHHQLQJ�WULDO��1�(QJO�-�0HG��������YRO�������SS������±�
�������
���� &RRSHUEHUJ�0��5���/XEHFN�'�3���0HQJ�0�9���HW�DO��7KH�FKDQJLQJ�IDFH�RI� ORZ�
ULVN�SURVWDWH�FDQFHU��7UHQGV�LQ�FOLQLFDO�SUHVHQWDWLRQ�DQG�SULPDU\�PDQDJHPHQW��-�&OLQ�
2QFRO��������YRO������SS������±�������
�
Ɋɟɮɟɪɚɬ�� Ɇɚɣɠɟ� ɭ� ɩɨɥɨɜɢɧɢ� ɯɜɨɪɢɯ� ɧɚ� ɪɚɤ� ɩɪɨɫɬɚɬɢ�� ɯɜɨɪɨɛɚ� ɩɪɨɬɿɤɚɽ�
ɞɨɛɪɨɹɤɿɫɧɨ� ɿ� ɧɟ� ɡɚɝɪɨɠɭɽ�ɠɢɬɬɸ��Ⱥɥɟ� ɭ� ɞɟɹɤɢɯ�ɩɚɰɿɽɧɬɿɜ� ɩɭɯɥɢɧɢ� ɛɭɜɚɸɬɶ� ɡ�
ɚɝɪɟɫɢɜɧɢɦɢ�ɩɪɨɹɜɚɦɢ�ɿ�ɦɨɠɭɬɶ�ɩɪɢɡɜɟɫɬɢ�ɞɨ�ɫɦɟɪɬɿ�ɹɤɳɨ�ɧɟ�ɥɿɤɭɸɬɶɫɹ��Ɍɚɤɢɦ�
ɱɢɧɨɦ��ɧɚɪɚɡɿ�ɫɬɚɜɢɬɶɫɹ�ɩɪɨɛɥɟɦɚ�ɩɪɨɝɧɨɡɭɜɚɬɢ�ɯɚɪɚɤɬɟɪ� ʀʀ�ɩɟɪɟɛɿɝɭ��ɐɟ�ɞɚɫɬɶ�
ɦɨɠɥɢɜɿɫɬɶ�ɡɚɩɨɛɿɝɬɢ�ɦɚɪɧɨɝɨ�ɬɹɠɤɨɝɨ�ɥɿɤɭɜɚɧɧɹ�ɭ�ɜɢɩɚɞɤɚɯ��ɤɨɥɢ�ɭ�ɛɿɥɶɲɨɫɬɿ�
ɯɜɨɪɢɯ�ɩɭɯɥɢɧɭ�ɦɨɠɧɚ�ɤɨɧɬɪɨɥɸɜɚɬɢ�ɦɿɧɿɦɚɥɶɧɢɦ�ɬɟɪɚɩɟɜɬɢɱɧɢɦ�ɜɬɪɭɱɚɧɧɹɦ�
ɚɛɨ� ɧɚɜɿɬɶ� ɜɟɫɬɢ� ɯɜɨɪɨɝɨ� ɥɢɲɟ� ɩɿɞ� ɪɟɝɭɥɹɪɧɢɦ� ɞɿɚɝɧɨɫɬɢɱɧɢɦ� ɤɨɧɬɪɨɥɟɦ��
ɇɚɪɚɡɿ� ɿɫɧɭɸɬɶ� ɪɟɚɥɶɧɿ� ɦɨɠɥɢɜɨɫɬɿ� ɞɨɫɬɚɬɧɶɨ� ɜɩɟɜɧɟɧɨ� ɞɢɮɟɪɟɧɰɿɸɜɚɬɢ�
ɜɢɩɚɞɤɢ� ɡɚɯɜɨɪɸɜɚɧɧɹ�� ɤɨɥɢ� ɧɟ� ɨɛɯɿɞɧɚ� ɪɚɞɢɤɚɥɶɧɚ� ɥɿɤɭɜɚɥɶɧɚ� ɞɨɩɨɦɨɝɚ�
ɯɜɨɪɨɦɭ�ɜɿɞ�ɬɢɯ��ɳɨ�ɩɨɬɪɟɛɭɸɬɶ�ɚɛɨ�ɦɿɧɿɦɚɥɶɧɭ�ɬɟɪɚɩɟɜɬɢɱɧɭ�ɩɿɞɬɪɢɦɤɭ��ɚɛɨ�ɠ�
ɥɢɲɟ� ɪɟɝɭɥɹɪɧɢɣ� ɩɟɪɿɨɞɢɱɧɢɣ� ɨɝɥɹɞ� ɿ� ɤɨɧɫɭɥɶɬɚɰɿɸ�� Ⱥɥɟ� ɬɟ�� ɳɨ� ɡ� ɩɨɜɚɝɨɸ�
ɜɢɡɧɚɧɨ�ɧɚ�ɜɟɥɢɤɢɯ�ɧɚɪɚɞɚɯ�ɬɚ�ɜ�ɪɟɞɚɤɰɿɣɧɢɯ�ɫɬɚɬɬɹɯ��ɧɟ�ɫɬɚɥɨ�ɩɨɜɫɹɤɞɟɧɧɨɸ�
ɤɥɿɧɿɱɧɨɸ� ɪɟɚɥɶɧɿɫɬɸ�� ɉɨɹɫɧɟɧɧɹɽ� ɫɤɥɚɞɧɢɦ� ɿ� ɣɞɟ� ɤɨɪɿɧɧɹɦ� ɭ� ɤɨɧɮɥɿɤɬ� ɦɿɠ�
ɡɧɚɧɧɹɦ� ɿ� ɜɿɪɨɸ� ɡ� ɬɪɢɜɨɠɧɢɦ� ɜɿɞɬɿɧɤɨɦ� ɟɤɨɧɨɦɿɱɧɢɯ� ɿɧɬɟɪɟɫɿɜ�� ɇɚɫɬɚɜ� ɱɚɫ�
ɦɟɞɢɰɢɧɢ��ɡɚɫɧɨɜɚɧɨʀ�ɧɚ�ɫɭɦɥɿɧɧɿ��
Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ��ɪɚɤ�ɩɪɨɫɬɚɬɢ��ɜɟɞɟɧɧɹ�ɯɜɨɪɨɝɨ��ɫɭɦɥɿɧɧɚ�ɦɟɞɢɰɢɧɚ�
�
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Ɋɟɮɟɪɚɬ��ɉɪɢɦɟɪɧɨ�ɭ�ɩɨɥɨɜɢɧɵ�ɡɚɛɨɥɟɜɲɢɯ�ɪɚɤɨɦ�ɩɪɨɫɬɚɬɵ�ɛɨɥɟɡɧɶ�ɩɪɨɬɟɤɚɟɬ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨ� ɢ� ɧɟ� ɭɝɪɨɠɚɟɬ� ɠɢɡɧɢ�� ɇɨ� ɭ� ɧɟɤɨɬɨɪɵɯ� ɩɚɰɢɟɧɬɨɜ� ɨɩɭɯɨɥɶ�
ɢɦɟɟɬ� ɚɝɪɟɫɫɢɜɧɨɟ� ɬɟɱɟɧɢɟ� ɢ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɫɦɟɪɬɢ�� ɟɫɥɢ� ɧɟ� ɥɟɱɢɬɶ��
ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɧɵɧɟ� ɩɪɨɛɥɟɦɚ� ɫɨɫɬɨɢɬ� ɜ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ� ɯɚɪɚɤɬɟɪɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɗɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɡɛɟɠɚɬɶ� ɞɥɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɛɨɥɶɧɵɯ�
ɬɹɠɤɨɝɨ�ɥɟɱɟɧɢɹ��ɤɨɧɬɪɨɥɢɪɭɹ�ɨɩɭɯɨɥɶ�ɬɨɥɶɤɨ�ɦɢɧɢɦɚɥɶɧɵɦɢ�ɫɪɟɞɫɬɜɚɦɢ��ɢɥɢ�
ɞɚɠɟ� ɜɟɞɹ� ɛɨɥɶɧɨɝɨ� ɥɢɲɶ� ɩɨɞ� ɪɟɝɭɥɹɪɧɵɦ� ɚɤɬɢɜɧɵɦ� ɧɚɛɥɸɞɟɧɢɟɦ�� ɇɵɧɟ�
ɫɭɳɟɫɬɜɭɸɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɨɫɬɚɬɨɱɧɨ� ɭɜɟɪɟɧɧɨ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ� ɫɥɭɱɚɢ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɤɨɝɞɚ�ɞɟɣɫɬɜɢɬɟɥɶɧɨ�ɧɟ�ɨɛɯɨɞɢɦɚ�ɪɚɞɢɤɚɥɶɧɚɹ�ɥɟɱɟɛɧɚɹ�ɩɨɦɨɳɶ�
ɛɨɥɶɧɨɦɭ�� ɨɬ� ɬɟɯ�� ɤɨɝɞɚ� ɧɭɠɧɚ� ɦɢɧɢɦɚɥɶɧɚɹ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ� ɩɨɞɞɟɪɠɤɚ� ɢɥɢ�
ɞɚɠɟ�ɜɫɟɝɨ�ɥɢɲɶ�ɪɟɝɭɥɹɪɧɨɟ�ɩɟɪɢɨɞɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɢ�ɤɨɧɫɭɥɶɬɚɰɢɢ��Ɍɟɦ�
ɧɟ� ɦɟɧɟɟ�� ɬɨ�� ɱɬɨ� ɩɪɢɡɧɚɧɨ� ɧɚ� ɲɢɪɨɤɢɯ� ɫɨɜɟɳɚɧɢɹɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɢ� ɜ�
ɪɟɞɚɤɰɢɨɧɧɵɯ� ɫɬɚɬɶɹɯ�� ɧɟ� ɫɬɚɥɨ� ɲɢɪɨɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɪɟɚɥɶɧɨɫɬɶɸ�� ɇɚɣɬɢ�
ɨɛɴɹɫɧɟɧɢɟ� ɷɬɨɦɭ� ɹɜɥɟɧɢɸ� ɫɥɨɠɧɨ�� ɢ� ɭɯɨɞɢɬ� ɨɧɨ� ɤɨɪɧɹɦɢ�� ɜɟɪɨɹɬɧɨ�� ɜ�
ɤɨɧɮɥɢɤɬ� ɦɟɠɞɭ� ɡɧɚɧɢɟɦ� ɢ� ɜɟɪɨɣ� ɫ� ɬɪɟɜɨɠɧɵɦ� ɨɬɬɟɧɤɨɦ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ�
ɢɧɬɟɪɟɫɨɜ��ɉɪɢɲɥɨ�ɜɪɟɦɹ�ɦɟɞɢɰɢɧɵ�ɫɨɜɟɫɬɢ��
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɪɚɤ� ɩɪɨɫɬɚɬɵ�� ɜɟɞɟɧɢɟ� ɛɨɥɶɧɨɝɨ�� ɨɫɧɨɜɚɧɧɚɹ� ɧɚ� ɫɨɜɟɫɬɢ�
ɦɟɞɢɰɢɧɚ��
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