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$EVWUDFW��7KH�DQDO\VLV�RI�WUHDWPHQW�RI�����SDWLHQWV�ZLWK�ELOH�OHDNV�DIWHU�ODSDURVFRSLF�
FKROHF\VWHFWRP\� LV� GRQH�� ,Q� ��� SDWLHQWV� ELOH� OHDNDJH� FHDVHG� RQ� WKH� EDFNJURXQG� RI�
FRQVHUYDWLYH� WKHUDS\�� ��� SDWLHQWV� KDG� LQWUD�DEGRPLQDO� ELOH� FROOHFWLRQV�� ZKLFK�
UHTXLUHG� GUDLQLQJ� RSHUDWLRQV�� PRVW� RI� WKHP� ZHUH� SHUIRUPHG� E\� PLQLLQYDVLYH�
DSSURDFKHV�� (QGRVFRSLF� SDSLOORWRP\� ZDV� SHUIRUPHG� LQ� ��� SDWLHQWV�� LQ� ��� ZLWK�
UHPRYDO� RI� VWRQHV�� HQGRVFRSLF� VWHQWLQJ� RI� FRPPRQ� ELOH� GXFW� ±� LQ� ��� SDWLHQWV�� ���
SDWLHQWV�XQGHUZHQW�UHFRQVWUXFWLYH�VXUJHU\�IRU�FRPPRQ�ELOH�GXFW� LQMXULHV��0LQLPDOO\�
LQYDVLYH� LQWHUYHQWLRQV� WDNH� D� OHDGLQJ� SODFH� LQ� WKH� WUHDWPHQW� RI� SRVWRSHUDWLYH� ELOH�
OHDNV��EXW�RSHQ�VXUJHU\�KDYH�QRW�ORVW�WKHLU�LPSRUWDQFH�LQ�D�QXPEHU�RI�LQGLFDWLRQV��
.H\�ZRUGV��ODSDURVFRSLF�FKROHF\VWHFWRP\��ELOH�OHDN��FRPPRQ�ELOH�GXFW�LQMXU\�

�

�

%LOH� OHDNV� DIWHU� ODSDURVFRSLF� FKROHF\VWHFWRP\� �/&(�� LV� RQH� RI� WKH� PRVW�

FRPPRQ�SRVWRSHUDWLYH� FRPSOLFDWLRQV� >�@�� ,WV� FOLQLFDO� VLJQLILFDQFH� UDQJHV� IURP� VHOI�

FRQWUROOHG�ELOH�OHDNV�WR�OLIH�WKUHDWHQLQJ�HDUO\��ELOH�SHULWRQLWLV��VHSVLV��DQG�ODWH��ELOLDU\�

VWULFWXUHV��FRQGLWLRQV��7KH�PRVW�RIWHQ�VRXUFHV�RI�ELOH�OHDNV�DIWHU�/&(�DUH��JDOOEODGGHU�

EHG�� F\VWLF� VWXPS� DQG� FRPPRQ� ELOH� GXFW� LQMXU\� �&%',�� >�@�� &RQGLWLRQV� WKDW�

SUHGLVSRVH� WR� ELOH� OHDNV� LQFOXGH� REVWUXFWLRQ� RI� GLVWDO� FRPPRQ� ELOH� GXFW�� REVFXUH�

DQDWRP\�DQG�DOO�ULVN�IDFWRUV�RI�&%',��3UHRSHUDWLYH�GLDJQRVLV�RI�SDWHQF\�RI�WKH�GLVWDO�

FRPPRQ�ELOH�GXFW�UHPDLQV�D�SUHVVLQJ�SUREOHP�RI�ELOLDU\�VXUJHU\��2Q�DYHUDJH������RI�

SDWLHQWV�ZLWK�FKURQLF�FKROHF\VWLWLV��DQG�����RI�SDWLHQWV�ZLWK�DFXWH�FKROHF\VWLWLV�KDYH�

FKROHGRFKROLWKLDVLV��:LWK� WKH� LQWURGXFWLRQ� RI� ODSDURVFRSLF� FKROHF\VWHFWRP\� �/&(���

WKH�SDWLHQWV� DUH�RSHUDWHG�RQ�HDUOLHU� IRU�JDOOVWRQH�GLVHDVH� �*6'���ZKLFK� UHGXFHG� WKH�

LQFLGHQFH� RI� FKROHGRFKROLWKLDVLV� LQ� WKH� ZHVWHUQ� FRXQWULHV� WR� ���� 8QIRUWXQDWHO\�� D�

WKRURXJK� PHGLFDO� KLVWRU\�� SK\VLFDO� H[DPLQDWLRQ�� ELRFKHPLFDO� EORRG� WHVWV� �WRWDO�



BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

,QWHU�FROOHJDV��±�������±��������

��

�

ELOLUXELQ�� WUDQVDPLQDVHV�� DP\ODVH�� OLSDVH���XOWUDVRQRJUDSK\� �86*��RI� WKH� DEGRPLQDO�

FDYLW\� LV� QRW�DOZD\V�SRVVLEOH� WR�GHWHFW� D�YLRODWLRQ�RI�SDWHQF\� RI� WKH�GLVWDO� FRPPRQ�

ELOH� GXFW� EHIRUH� WKH� FKROHF\VWHFWRP\� DQG� DYRLG� &%',�� ,Q� DGGLWLRQ�� D� QXPEHU� RI�

SDWLHQWV� DUH� RSHUDWHG� LQ� HPHUJHQF\� SURFHGXUHV� ZKHQ� WKHUH� LV� QR� ZD\� WR� GR� DOO�

QHFHVVDU\�WHVWV��

$LP��7R�GHYHORS�D�SURJUDP�RI�WUHDWPHQW�RI�SDWLHQWV�ZLWK�ELOH�OHDNV�DIWHU�/&(��

0DWHULDOV� DQG�0HWKRGV�� 5HVXOWV� RI� WUHDWPHQW� RI� ���� SDWLHQWV� WUHDWHG� LQ� WKH�

,QVWLWXWH�RI�*HQHUDO�DQG�8UJHQW�6XUJHU\�RI�$068�LQ�����������LV�SUHVHQWHG��0RVW�

SDWLHQWV�������ZHUH�WUDQVIHUUHG�DIWHU�SULPDU\�RSHUDWLRQV�LQ�RWKHU�KRVSLWDOV�RI�WKH�FLW\�

RI�.KDUNLY�DQG�.KDUNLY�UHJLRQ��7KHVH�SDWLHQWV�ZHUH�DGPLWWHG�LQ�D�SHULRG�IURP���GD\V�

WR���ZHHNV�IURP�WKH�LQLWLDO�VXUJHU\��7KH�UHVW�����SDWLHQWV�XQGHUZHQW�/&(�LQ�,QVWLWXWH��

7KHUH�ZHUH�����IHPDOHV�DQG����PDOHV��$JH�UDQJHG�IURP����WR����\HDUV��3DWLHQWV�ZHUH�

H[DPLQHG� E\� URXWLQH� FOLQLFDO� DQG� ODERUDWRU\� WHVWV�� XOWUDVRXQG�� &7�� (5&3�

ILVWXORJUDSK\��

5HVXOWV�� 7KH� SULPDU\� LQWHUYHQWLRQ� LQ� DOO� SDWLHQWV� ZDV� /&(� ZLWK� VXEKHSDWLF�

GUDLQDJH�� %LOH� OHDN� YROXPH� UDQJHG� IURP� ���� PO� WR� ����� PO� SHU� GD\�� WKH� ODVW�

FRUUHVSRQGHG�WR�WKH�WRWDO�H[WHUQDO�ELOLDU\�ILVWXOD��7KH�SKHQRPHQD�RI�MDXQGLFH�RFFXUUHG�

LQ����SDWLHQWV�DFFRPSDQLHG�ZLWK�FKRODQJLWLV�LQ�������SDWLHQWV�KDG�LQWUD�DEGRPLQDO�ELOH�

FROOHFWLRQV�� LQ����ZLWK� VLJQV� RI�GLIIXVH� ELOH�SHULWRQLWLV�� )ROORZLQJ�D� FRPSUHKHQVLYH�

FOLQLFDO�ODERUDWRU\� DQG� LQVWUXPHQWDO� H[DPLQDWLRQV� DLPHG� DW� DVVHVVLQJ� WKH� JHQHUDO�

FRQGLWLRQ�RI�WKH�SDWLHQW��WKH�SUHVHQFH�RI�LQWUD�DEGRPLQDO�FRPSOLFDWLRQV��WKH�SUHVHQFH�

RI�WKH�FRPPRQ�ELOH�GXFW�REVWUXFWLRQ��IXUWKHU�WDFWLFV�ZDV�GHWHUPLQHG���

7KH� SULPDU\� JRDO�ZDV� WKH� UHVROXWLRQ�RI� LQWUDDEGRPLQDO� FRPSOLFDWLRQV� FDXVHG�

E\� ELOH� OHDNV�� 7KXV� ELORPDV�ZHUH� GUDLQHG� XQGHU� XOWUDVRXQG�JXLGDQFH� LQ� �� SDWLHQWV��

UHODSDURVFRS\�� GUDLQDJH� RI� WKH� DEGRPLQDO� FDYLW\�ZDV�SHUIRUPHG� LQ� ���� ODSDURWRP\��

FKROHGRFKROLWKRWRP\��FRPPRQ�ELOH�GXFW�GUDLQDJH��GUDLQDJH�RI�WKH�DEGRPLQDO�FDYLW\�

ZDV� SHUIRUPHG� LQ� ��� �� SDWLHQWV� IURP� WKLV� JURXS� UHTXLUHG� IXUWKHU� LQWHUYHQWLRQV� WR�

FRQWURO�ELOH�OHDN�DIWHU�H[WHUQDO�GUDLQDJH��

7KH�QH[W�JRDO�ZDV�WR�GHWHUPLQH�WKH�FDXVH�RI�ELOH�OHDNV��3DWLHQWV�ZLWK�ORZ�JUDGH�

ELOH� OHDNV�ZLWKRXW� ORFDO� DQG� JHQHUDO� FRPSOLFDWLRQV� XQGHUJR� FRQVHUYDWLYH� WUHDWPHQW��
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ZKLFK� ZDV� HIIHFWLYH� LQ� ��� FDVHV� �LQ� WKHVH� SDWLHQWV� WKH� FDXVH� RI� ELOH� OHDNV� UHPDLQ�

REVFXUH��� 7KH� UHPDLQLQJ� SDWLHQWV� WRJHWKHU� ZLWK� �� SDWLHQWV� WKDW� ZHUH� GUDLQHG� IRU�

LQWUDDEGRPLQDO� ELOH� FROOHFWLRQV� XQGHUZHQW� GLDJQRVWLF� WHVWV� �(5&3� DQG�RU�

ILVWXORJUDSK\���7KH� VRXUFHV�RI�ELOH� OHDN�ZHUH�� JDOOEODGGHU� EHG� ±���� SDWLHQWV�� F\VWLF�

VWXPS� ±� ���� &%',� ±� ���� LQ� WKH� UHVW� FDVHV� WKH� VRXUFH� ZDV� QRW� LGHQWLILHG�� (5&3�

GLDJQRVHG�UHVLGXDO�FKROHGRFKROLWKLDVLV� LQ����SDWLHQWV��VWHQRVLV�RI� WKH�GLVWDO�FRPPRQ�

ELOH�GXFW�GXH�WR�FKURQLF�SDQFUHDWLWLV�±�LQ�����VWHQRVLV�RI�PDMRU�GXRGHQDO�SDSLOOD�±�LQ�

����&%',�ZLWKRXW�REVWUXFWLRQ�RI�FRPPRQ�ELOH�GXFW�±�LQ�����,Q���SDWLHQWV�(5&3�ZDV�

QRW� SRVVLEOH� GXH� WR� WHFKQLFDO� UHDVRQV� �%LOOURWK�,,� JDVWUHFWRP\�� D� ODUJH� SDUDSDSLOODU�

GLYHUWLFXOXP���

7KH�PDLQ�WUHDWPHQW�IRU�WKHVH�SDWLHQWV�ZDV�HQGRVFRSLF��(QGRVFRSLF�SDSLOORWRP\�

ZDV� SHUIRUPHG� LQ� ��� SDWLHQWV�� FRPPRQ� ELOH� GXFW� VWRQH� UHPRYDO� ±� LQ� ��� SDWLHQWV��

7KHVH�LQWHUYHQWLRQV�KDYH�SURYHG�HIIHFWLYH� LQ�������������$PRQJ� WKH�FRPSOLFDWLRQV�

DFXWH�SDQFUHDWLWLV�ZDV�REVHUYHG�LQ����SDWLHQWV��RI�ZKRP�WZR�ZLWK�VHYHUH�SDQFUHDWLWLV��

EOHHGLQJ� IURP� SDSLOOD� LQFLVLRQ� ±� LQ� ��� ZKLFK� ZDV� FRQWUROOHG� FRQVHUYDWLYHO\�� 7KHUH�

ZHUH�QR�GHDWKV����SDWLHQWV�LQ�ZKRP�(5&3�ZDV�QRW�SRVVLEOH�DQG�DQRWKHU����SDWLHQWV�

ZKR� IDLOHG� HQGRVFRSLF� WUHDWPHQW� XQGHUZHQW� ODSDURWRP\�� GUDLQDJH� RI� FRPPRQ� ELOH�

GXFW�����SDWLHQWV�KDG�&%',�ZLWKRXW�REVWUXFWLRQ�RI�GLVWDO�SRUWLRQ�RI�FRPPRQ�ELOH�GXFW���

(QGRVFRSLF� VWHQWLQJ�ZDV�VXFFHVVIXO� LQ����SDWLHQWV�� �7KH� UHVW� ���SDWLHQWV�XQGHUZHQW�

RSHQ� LQWHUYHQWLRQV� IRU�&%',�� UHSDLU� RI�&%',�RQ�7�GUDLQ�RU� WUDQVKHSDWLF�GUDLQ� LQ���

FDVHV��5RXJK�HQ�<�KHSDWLFRMHMXQRDQDVWRPRVLV�LQ����SDWLHQWV��7KHUH�ZHUH�WZR�GHDWKV��

2QH�SDWLHQW�ZLWK�ELOLDU\�SHULWRQLWLV�GLHG�GXH� WR�PXOWLSOH�RUJDQ� IDLOXUH��RWKHU�SDWLHQW�

GLHG� GXH� WR� FDUGLDF� IDLOXUH� RQ� WKH� VHFRQG� SRVWRSHUDWLYH� GD\� DIWHU� 5RXJK�HQ�<�

KHSDWLFRMHMXQRDQDVWRPRVLV��

'LVFXVVLRQ�� %LOH� OHDNV� DUH� UDWKHU� IUHTXHQW� FRPSOLFDWLRQ� DIWHU� JDOOEODGGHU�

UHPRYDO��'HVSLWH�WKH�IDFW�WKDW�WKH�PDQLIHVWDWLRQ�RI�WKLV�FRQGLWLRQ�LV�FKDUDFWHUL]HG�E\�

WKH�ELOH�GLVFKDUJH�IURP�WKH�DEGRPLQDO�FDYLW\��LWV�FDXVHV�DQG�VHYHULW\�YDULHV�ZLGHO\�>�@��

,W� PD\� EH� VHOI�FRQWUROOHG� ZLWKLQ� ���� GD\V� ELOH� OHDN�� DV� ZHOO� DV� OLIH�WKUHDWHQLQJ�

FRQGLWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�ELOH�SHULWRQLWLV�RU�SHUVLVWHQW�H[WHUQDO�ELOLDU\�ILVWXOD�

GXH� WR�&%',��$OO� ELOH� OHDNV� DUH� FKDUDFWHUL]HG�E\�D�SDUWLFXODU� VRXUFH��ZKLFK� FDQ�EH�
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ERWK� LQWUDKHSDWLF� DQG� H[WUDKHSDWLF� ELOLDU\� GXFWV�� DQG� WKHUHIRUH� WKH� SUREOHP� LV� RIWHQ�

GLVFXVVHG� LQ� WKH� VHFWLRQ� RI� WKH� /&(� WKUHDWHQLQJ� FRPSOLFDWLRQV� OLNH� &%',�� 7KH�

IUHTXHQF\�RI�WKLV�FRPSOLFDWLRQ�LQ�WKH�OLWHUDWXUH�YDULHV�ZLGHO\��DQG�DERXW�LWV�WUHDWPHQW�

WKHUH�DUH�GLYHUJHQW�SRLQWV�RI�YLHZ�>�@��

7KH�ILUVW�OLQH�WDFWLFDO�DSSURDFK�LQ�SDWLHQWV�ZLWK�ELOH�OHDNV�DIWHU�WKH�/&(�LV�WKH�

LGHQWLILFDWLRQ� RI� SRVVLEOH� LQWUD�DEGRPLQDO� FRPSOLFDWLRQV� �ELOLDU\� SHULWRQLWLV��

LQWUDDEGRPLQDO� ELOH� FROOHFWLRQV��� )RU� WKLV� SXUSRVH�� WKRURXJK� FOLQLFDO� DVVHVVPHQW�

WRJHWKHU�ZLWK�GLDJQRVWLF� LQYHVWLJDWLRQV� �XOWUDVRXQG� DQG�&7�� LV� XVHG�� ,Q� SUHVHQFH�RI�

WKH� LQWUD�DEGRPLQDO� ELOH� FROOHFWLRQV�PLQLPDOO\� LQYDVLYH� WHFKQLTXHV� �GUDLQDJH� XQGHU�

XOWUDVRXQG� JXLGDQFH� DQG� UHODSDURVFRS\�� ZHUH� XVHG�� :H� SUHIHU� WR� SHUIRUP�

UHODSDURVFRS\�LQ�HDUO\�SHULRG�DIWHU�/&(�����FDVHV��DQG�SHUFXWDQHRXV�GUDLQDJH�XQGHU�

86�JXLGDQFH�LQ�PRUH�ODWH�WHUPV����FDVHV���2QO\�LQ�FDVHV�RI�GLIIXVH�ELOH�SHULWRQLWLV�ZH�

SHUIRUP� ODSDURWRP\�� H[WHUQDO� ELOLDU\� GUDLQDJH�� GUDLQDJH� RI� WKH� DEGRPLQDO� FDYLW\� ���

SDWLHQWV���,Q�WKH�DEVHQFH�RI�LQWUD�DEGRPLQDO�FRPSOLFDWLRQV�FRQVHUYDWLYH�WDFWLF�LV�XVHG�

LQLWLDOO\��,Q�RWKHU�FDVHV��PHDVXUHV��DLPHG�WR�LGHQWLI\�ERWK�WKH�VRXUFH�DQG�FDXVH�RI�ELOH�

OHDN��DUH�SHUIRUPHG��

&DUHIXOO\� DQDO\]LQJ� WKH� FOLQLFDO� FDVHV� RI� ELOH� OHDNV� ZH� QRWHG� WKH� IROORZLQJ�

DQDWRPLFDO�� WHFKQLFDO� DQG� FOLQLFDO� SUHGLFWRUV�RI� WKLV� FRPSOLFDWLRQ��/HDN� IURP�F\VWLF�

GXFW�VWXPS�GHYHORSV�XVXDOO\�IRU�WZR�UHDVRQV�RU�WKHLU�FRPELQDWLRQ��RQ�WKH�RQH�KDQG��LW�

LV�GLIILFXOW�F\VWLF�GXFW�VWXPS�FORVXUH��ZLGH�F\VWLF�GXFW��WKH�SUHVHQFH�RI�D�VPDOO�VWRQHV��

VHYHUH� LQIODPPDWRU\� FKDQJHV� LQ� WKH�F\VWLF�GXFW���RQ� WKH�RWKHU�KDQG� WKH�SUHVHQFH�RI�

ELOH�K\SHUWHQVLRQ� LQ�ELOLDU\� WUHH� �FKROHGRFKROLWKLDVLV�� FRQVWULFWLYH�SDSLOOLWLV�� VWHQRVLV�

RI�WKH�GLVWDO�SRUWLRQ�RI�FRPPRQ�ELOH�GXFW��DFXWH�SDQFUHDWLWLV���

,QMXU\� RI� WKH� ELOH� GXFWV� LQ� WKH� JDOOEODGGHU� EHG� RFFXUUHG� LQ� WKH� WUDXPDWLF�

VHSDUDWLRQ�RI�WKH�JDOOEODGGHU�ZDOO�IURP�WKH�OLYHU��HVSHFLDOO\�LQ�VFOHURVHG�JDOOEODGGHU��

ZKHQ�WKH�ZDOO�RI�WKH�JDOOEODGGHU�LV�LQWLPDWHO\�IL[HG�WR�WKH�OLYHU�SDUHQFK\PD���RU�LQ�WKH�

SUHVHQFH�RI�DEHUUDQW�GXFW�LQ�JDOOEODGGHU�EHG��

7KH�PRVW�GDQJHURXV�FDXVH�RI�ELOH�OHDN�LV�&%',��,WV�FDXVHV�DUH�OLVWHG�LQ�GHWDLO�LQ�

QXPHURXV�SDSHUV�DQG�PRVW�DFFXUDWHO\�DUH�GHVFULEHG�E\�WKH�WULDG��GDQJHURXV�DQDWRP\��

GDQJHURXV�SDWKRORJ\�DQG�GDQJHURXV�VXUJHU\��,Q�WKHVH�SDWLHQWV��WKH�HOHFWLYH�WDFWLFV�LV�
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XVHG� GHSHQGLQJ� RQ� WKH� W\SH� DQG� OHYHO� RI� LQMXU\�� SUHVHQFH� RI� MDXQGLFH� RU� LQWUD�

DEGRPLQDO� FRPSOLFDWLRQV�� 0LQLPDOO\� LQYDVLYH� DSSURDFKHV� �HQGRVFRSLF� VWHQWLQJ�� LI�

SRVVLEOH�LV�ILUVW� OLQH�DSSURDFK�GXULQJ�WKH�ODVW�GHFDGH�>����@��+RZHYHU��RSHQ�VXUJLFDO�

SURFHGXUHV� GR� QRW� ORVV� WKHLU� VLJQLILFDQFH�� 7KH\� DUH� FRQVLGHUHG� LQ� WKH� IROORZLQJ�

VLWXDWLRQV�� ��� WKH� LQDELOLW\� WR� SHUIRUP� (5&3� �JDVWUHFWRP\� DIWHU� %LOOURWK�,,��

FRQWUDLQGLFDWLRQV��� ��� WKH� LQHIIHFWLYHQHVV�RI� HQGRVFRSLF� LQWHUYHQWLRQV�� DQG����PDMRU�

&%',��,W�LV�YHU\�LPSRUWDQW�WR�GHWHUPLQH�WKH�RSWLPDO�WLPH�WR�SHUIRUP�UHSHDWHG�VXUJHU\��

,Q�WKH�SUHVHQFH�RI�FRPPRQ�ELOH�GXFW�GUDLQDJH�GHILQLWH�VXUJHU\�FDQ�EH�SRVWSRQHG�XQWLO�

D� PRQWK� ODWHU�� ZKLFK� IDYRUV� UHPLWWLQJ� LQIODPPDWRU\� FKDQJHV� LQ� WKH� DUHD� RI�

LQWHUYHQWLRQ�DQG�UHFRYHU\�RI�WKH�SDWLHQW��

&RQFOXVLRQV�� 7KH� FXUUHQW� WUHQGV� RI� WUHDWPHQW� RI� ELOH� OHDNV� DIWHU� /&(� DUH�
IRFXVHG� RQ� WKH�XVH� RI�PLQLPDOO\� LQYDVLYH� WHFKQLTXHV�� 7KLV� LV� SULPDULO\� HQGRVFRSLF�

SDSLOORWRP\��HQGRVFRSLF�VWRQH�UHPRYDO�LI�SUHVHQW�DQG�VWHQWLQJ��,Q�DGGLWLRQ��PLQLPDOO\�

LQYDVLYH� GUDLQLQJ� LQWHUYHQWLRQV� �XQGHU� XOWUDVRXQG� FRQWURO�� ODSDURVFRSLF�� VKRXOG� EH�

XVHG� IRU� LQWUDDEGRPLQDO�ELOH� FROOHFWLRQV��2SHQ�SURFHGXUHV� DUH� LQGLFDWHG� IRU� GLIIXVH�

ELOLDU\�SHULWRQLWLV��PDMRU�&%',�ZKHQ�(5&3�LV�QRW�SRVVLEOH�RU�FRQWUDLQGLFDWHG��

�
5HIHUHQFH��
���/LHQ�+�+��0DQDJHPHQW�RI��ELOH�OHDNDJH�DIWHU�ODSDURVFRSLF�FKROHF\VWHFWRP\�EDVHG�

RQ�HWLRORJLFDO�FODVVLILFDWLRQ���/LHQ�+�+���+XDQJ�&�6���6KL�0�<��>HW�DO�@����6XUJ��7RGD\��

±�������±�9RO������±�3�����±�����

���&RQQRU�6��%LOH�GXFW�LQMXU\�LQ�WKH�HUD�RI�ODSDURVFRSLF�FKROHF\VWHFWRP\���&RQQRU�6���

*DUGHQ�2�-�����%U�-�6XUJ��±�������±�9RO�����3�����±�����
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Ɋɟɡɸɦɟ��ɍ�ɪɨɛɨɬɿ�ɩɪɨɜɟɞɟɧɢɣ�ɚɧɚɥɿɡ�ɥɿɤɭɜɚɧɧɹ�����ɩɚɰɿɽɧɬɿɜ�ɡ�ɠɨɜɱɟɜɢɬɿɤɚɧɧɹɦ�
ɩɿɫɥɹ� ɥɚɩɚɪɨɫɤɨɩɿɱɧɨʀ� ɯɨɥɟɰɢɫɬɟɤɬɨɦɿʀ�� ɍ� ��� ɯɜɨɪɢɯ� ɜɢɬɿɤɚɧɧɹ� ɠɨɜɱɿ�
ɩɪɢɩɢɧɢɥɨɫɶ� ɧɚ� ɬɥɿ� ɩɪɨɜɟɞɟɧɧɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɨʀ� ɬɟɪɚɩɿɿ�� ��� ɩɚɰɿɽɧɬɢ� ɦɚɥɢ�
ɿɧɬɪɚɚɛɞɨɦɿɧɚɥɶɧɿ� ɫɤɭɩɱɟɧɧɹ� ɠɨɜɱɿ�� ɳɨ� ɜɢɦɚɝɚɥɨ� ɞɪɟɧɭɸɱɢɯ� ɨɩɟɪɚɰɿɣ��
ɛɿɥɶɲɿɫɬɶ� ɡ� ɹɤɢɯ� ɜɢɤɨɧɚɧɨ�ɦɿɧɿɿɧɜɚɡɢɜɧɨ�� ȿɧɞɨɫɤɨɩɿɱɧɚ� ɩɚɩɿɥɨɫɮɿɧɤɬɟɪɨɬɨɦɿɹ�
ɜɢɤɨɧɚɧɚ� ��� ɩɚɰɿɽɧɬɚɦ�� ɭ� ��� ɡ� ɜɢɞɚɥɟɧɧɹɦ� ɤɨɧɤɪɟɦɟɧɬɿɜ�� ɟɧɞɨɫɤɨɩɿɱɧɟ�
ɫɬɟɧɬɭɜɚɧɧɹ� ɝɟɩɚɬɢɤɨɯɨɥɟɞɨɯɭ� ±� ɭ� ���� ��� ɩɚɰɿɽɧɬɚɦ� ɩɪɨɜɟɞɟɧɿ� ɜɿɞɧɨɜɧɿ� ɿ�
ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɿ� ɨɩɟɪɚɰɿʀ� ɡ� ɩɪɢɜɨɞɭ� ɩɨɲɤɨɞɠɟɧɶ� ɠɨɜɱɧɢɯ� ɩɪɨɬɨɤɿɜ��
Ɇɚɥɨɿɧɜɚɡɢɜɧɿ� ɜɬɪɭɱɚɧɧɹ� ɦɚɸɬɶ� ɩɪɨɜɿɞɧɟ� ɡɧɚɱɟɧɧɹ� ɭ� ɥɿɤɭɜɚɧɧɿ�
ɩɿɫɥɹɨɩɟɪɚɰɿɣɧɢɯ� ɠɨɜɱɟɜɢɬɿɤɚɧɶ�� ɨɞɧɚɤ� ɜɿɞɤɪɢɬɿ� ɨɩɟɪɚɰɿʀ� ɧɟ� ɜɬɪɚɬɢɥɢ� ɫɜɨɝɨ�
ɡɧɚɱɟɧɧɹ�ɩɪɢ�ɧɢɡɰɿ�ɩɨɤɚɡɚɧɶ��
Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ�� ɥɚɩɚɪɨɫɤɨɩɿɱɧɚ� ɯɨɥɟɰɢɫɬɟɤɬɨɦɿɹ�� ɠɨɜɱɟɜɢɬɿɤɚɧɧɹ��
ɩɨɲɤɨɞɠɟɧɧɹ�ɠɨɜɱɧɢɯ�ɩɪɨɬɨɤɿɜ�
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Ɋɟɡɸɦɟ��ȼ�ɪɚɛɨɬɟ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɥɟɱɟɧɢɹ�����ɩɚɰɢɟɧɬɨɜ�ɫ�ɠɟɥɱɟɢɫɬɟɱɟɧɢɹɦɢ�
ɩɨɫɥɟ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ�� ɍ� ��� ɛɨɥɶɧɵɯ� ɢɫɬɟɱɟɧɢɟ� ɠɟɥɱɢ�
ɩɪɟɤɪɚɬɢɥɨɫɶ� ɧɚ� ɮɨɧɟ� ɩɪɨɜɟɞɟɧɢɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ�� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�
ɨɬɦɟɱɟɧɵ�ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɟ�ɫɤɨɩɥɟɧɢɹ�ɠɟɥɱɢ��ɱɬɨ�ɬɪɟɛɨɜɚɥɨ�ɞɪɟɧɢɪɭɸɳɢɯ�
ɨɩɟɪɚɰɢɣ�� ɛɨɥɶɲɢɧɫɬɜɨ� ɢɡ� ɤɨɬɨɪɵɯ� ɜɵɩɨɥɧɟɧɨ� ɦɢɧɢɢɧɜɚɡɢɜɧɨ��
ɗɧɞɨɫɤɨɩɢɱɟɫɤɚɹ� ɩɚɩɢɥɥɨɫɮɢɧɤɬɟɪɨɬɨɦɢɹ� ɜɵɩɨɥɧɟɧɚ� ��� ɩɚɰɢɟɧɬɚɦ�� ɭ� ��� ɫ�
ɭɞɚɥɟɧɢɟɦ�ɤɨɧɤɪɟɦɟɧɬɨɜ��ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ�ɫɬɟɧɬɢɪɨɜɚɧɢɟ�ɝɟɩɚɬɢɤɨɯɨɥɟɞɨɯɚ���ɭ�
�������ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɟɞɟɧɵ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ�ɢ�ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɨɩɟɪɚɰɢɢ�
ɩɨ� ɩɨɜɨɞɭ� ɩɨɜɪɟɠɞɟɧɢɣ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ�� Ɇɚɥɨɢɧɜɚɡɢɜɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɢɦɟɸɬ� ɜɟɞɭɳɟɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɥɟɱɟɧɢɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɠɟɥɱɟɢɫɬɟɱɟɧɢɣ��
ɨɞɧɚɤɨ�ɨɬɤɪɵɬɵɟ�ɨɩɟɪɚɰɢɢ�ɧɟ�ɭɬɪɚɬɢɥɢ�ɫɜɨɟɝɨ�ɡɧɚɱɟɧɢɹ�ɩɪɢ�ɪɹɞɟ�ɩɨɤɚɡɚɧɢɣ��
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ�� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɹ�� ɠɟɥɱɟɢɫɬɟɱɟɧɢɟ��
ɩɨɜɪɟɠɞɟɧɢɟ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ�
�
�
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