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DELHV� LV�D�GHDGO\�YLUDO�GLVHDVH DIIHFWLQJ�WKH�FHQWUDO�QHUYRXV�V\VWHP�>�@�>�@�DQG�LV�PRVW�RIWHQ�WUDQVPLWWHG�WKURXJK�WKH�ELWHV��OLFNV�RU� VFUDWFK�RI�UDELG�DQLPDOV>�@�� �5DELHV�YLUXV�ELQGV� WR� QLFRWLQLF� DFHW\OFKROLQH� UHFHSWRUV� DW� WKH�PRWRU� HQG� SODWHV�� 7KH� YLUXV� PRYHV� FHQWULSHWDOO\�DORQJ�SHULSKHUDO�QHUYHV�ZLWKLQ�D[RQV�E\�UHWURJUDGH�IDVW�D[RQDO�WUDQVSRUW�DW�D�UDWH�RI�DSSUR[LPDWHO\����WR���PP�GDLO\��1HXURQV�LQ�WKH�VSLQDO�FRUG�EHFRPH�LQIHFWHG�� IROORZHG�E\� UDSLG� LQWUD�D[RQDO� VSUHDG�RI�WKH� YLUXV� WKURXJKRXW� WKH� FHQWUDO� QHUYRXV� V\VWHP�DORQJ�QHXURDQDWRPLF�SDWKZD\��6XEVHTXHQWO\�� WKHUH� LV� FHQWULIXJDO� VSUHDG� RI� WKH�YLUXV� DORQJ� QHUYHV� WR� PXOWLSOH� RUJDQV� LQ� DQLPDOV�DQG�KXPDQV��LQFOXGLQJ�WKH�VDOLYDU\�JODQGV�LQ�UDELHV�YHFWRUV�>�@�

+XPDQ� UDELHV� HQFHSKDOLWLV� LV� UDUHO\� VHHQ� LQ� WKH�LQGXVWULDOL]HG� FRXQWULHV� RI� WKH WHPSHUDWH� ]RQH� >�@�EXW� UHPDLQV� D� VHULRXV� SXEOLF� KHDOWK� SUREOHP� LQ�PDQ\�GHYHORSLQJ�FRXQWULHV�� �$W�ODVW�������KXPDQ�GHDWKV� DQG� ��� PLOOLRQV� SRVW�H[SRVXUH� WUHDWPHQWV�DUH�UHSRUWHG�HDFK�\HDU�LQ�WKH�ZRUOG�>�@���7KHUH�DUH�PDQ\� LQFRQVLVWHQFLHV� LQ� WKH� UHSRUWHG� LQFLGHQFH�RI�KXPDQ� UDELHV�� 6HYHUDO� H[SODQDWLRQV� IRU� XQGHU�UHSRUWLQJ�KDYH�EHHQ�SURSRVHG�3DWLHQWV�ZLWK� FOLQLFDO� UDELHV�PD\� VWD\� DW� KRPH�RU�VHHN� WUHDWPHQW� IURP� ORFDO� KHDOHUV�� PRVW� FDVHV� GR�QRW� UHFHLYH� ODERUDWRU\� FRQILUPDWLRQ�� FDXVHV� RI�GHDWK� PD\� EH� UHFRUGHG� ORFDOO\� EXW� DUH� QRW�WUDQVPLWWHG� WR� WKH�FHQWUDO�DXWKRULWLHV��D� VPDOO�SUR�SRUWLRQ�RI�GHDWKV�DWWULEXWDEOH�WR�UDELHV�PD\�QRW�EH�UHFRJQL]HG�DV�VXFK�E\�PHGLFDO�VWDII�>�@�7KLV� VWXG\� LQYHVWLJDWHV� WKH� YDOXH� RI� GHWDLOV� DERXW�WKH� FRQWDFWV�� WKH� DQLPDOV� DQG� ORFDO� HSLGHPLRORJLF�VLWXDWLRQV DIWHU�D SRWHQWLDO UDELHV H[SRVXUH��WR�GHF�LGH�ZKHWKHU� WR� LQLWLDWH� SRVW�H[SRVXUH� SURSK\OD[LV��,W� LV� DOVR� LPSRUWDQW� WR� LPSURYH� HIIHFWLYHO\� UDELHV�GLDJQRVLV�DQG�VXUYHLOODQFH�LQ�KXPDQ�FRPPXQLWLHV�
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0DWHULDO�	�0HWKRGV
3RVW�PRUWHP� EUDLQ� VDPSOHV� RI� ��� UDELG� KXPDQV�IURP� GLIIHUHQW� SDUWV� RI� WKH� FRXQWU\�� ZHUH� VHQW� WR�:+2�&ROODERUDWLQJ� &HQWUH� IRU� 5HIHUHQFH� 	�5HVHDUFK� RQ� 5DELHV�� 3DVWHXU� ,QVWLWXWH� RI� ,UDQ��GXULQJ������WR������ZHUH�WHVWHG�LQ�YLWUR�IRU�UDELHV���5DELHV�ZDV�GLDJQRVHG�RQ� WKH�EDVLV�RI� WKH�FOLQLFDO�SLFWXUH�DQG�FRQILUPHG�E\�GLUHFW�)OXRUHVFHQW�$QWL�ERG\�7HFKQLTXH�)$7��XVLQJ�DQWLQXFOHRFDSVLG�DQWL�ERG\ FRQMXJDWH� IROORZHG� E\� 0RXVH� ,QRFXODWLRQ�7HVW�017� DFFRUGLQJ WR :+2 UHFRPPHQGHG�SURWRFROV� >�@��%ULHIO\��EUDLQ�VPHDUV�ZHUH� IL[HG�E\�FROG� DFHWRQH�� GULHG�� LQFXEDWHG� ZLWK� DQWLQHXFOHR�FDSVLG�DQWLERG\�IRU�DQ�KRXU��ZDVKHG�ZLWK�3%6�DQG�GLVWLOOHG� ZDWHU� VXEVHTXHQWO\�� DQG� REVHUYHG� XQGHU�89�PLFURVFRSH��� 5HVXOWV
��� EUDLQ� VDPSOHV� RI� ��� KXPDQ� UDELHV� FDVHV� IURP�GLIIHUHQW� SURYLQFHV� RI� ,UDQ� GXULQJ� ����� WR� �����ZHUH�DVVHVVHG�E\�)$7�DQG�017�PHWKRGV�DQG�IRU�WKH�UHVW�RI�FDVHV�>��@��ZHUH�GLDJQRVHG�FOLQLFDOO\�

�7DEOH������7KH�KLJKHVW�UDWH�RI�KXPDQ�UDELHV�LQ�,UDQ�ZDV�GHWHFWHG�LQ�.HUPDQ�SURYLQFH�7KH� KLJKHVW� UDWH� RI� KXPDQ� UDELHV� LQ� ,UDQ� ZDV�GHWHFWHG�LQ�.HUPDQ�SURYLQFH��7DEOH����7KH� KLJKHVW� UDWH� RI� GHDWKV� GXH� WR� UDELHV� LV� LQ� WKH�DJH�JURXS�RI�OHVV�WKDQ����\HDUV�RI�DJH��7DEOH����
7DEOH� � $JH�JURXS� GLVWULEXWLRQ� RI� KXPDQ� UDELHV�GHDWK,Q�GLIIHUHQW�SURYLQFHV�RI�,UDQ$JH�JURXS�<HDUV� +XPDQ�5DELHV�&DVHV1R��3HUFHQW���� �������������������� �������������������� ������������������� ��������������
2XW� RI� ��� UDELG� LQGLYLGXDOV�� ��� ZHUH� ELWWHQ� E\�GRJV����E\�ZROYHV����E\�IR[HV��RQH�E\�MDFNDO��RQH�E\� ZLOG� FDW�� DQG� RQH� KDG� EHHQ� H[SRVHG� WR� UDELG�VKHHS�DQG�RQH�LV�XQGHWHUPLQHG�,Q����RI� LQMXUHG�FDVHV�WKH�ZRXQGV�FRXOG�EH�IRXQG�LQ�WKHLU�KHDGV��IDFH��HDUV��QHFN��WHPSOH�DQG�IURQWDO�

7DEOH�� 1R��RI�KXPDQ�UDELHV�FDVHV�IURP�GLIIHUHQW�SURYLQFHV�RI�,UDQ�'XULQJ�����������
<HDU3URYLQFHV ���� ���� ���� ���� ���� ���� ���� 7RWDO

4XP � � � � � � � �.HUPDQVKDK � � � � � � � �0DUND]L � � � � � � � �.HUPDQ � � � � � � � ��,VIDKDQ � � � � � � � �+RUPR]JDQ � � � � � � � �6HPQDQ � � � � � � � �.RKJLOR\HK	%R\HUDKPDG � � � � � � � �(ODP � � � � � � � �+DPHGDQ � � � � � � � �.KX]HVWDQ � � � � � � � �.KRUDVDQ � � � � � � � �.XUGHVWDQ � � � � � � � �/RUHVWDQ � � � � � � � �:HVW�$]DUEDLMDQ � � � � � � � �)DUV � � � � � � � �<D]G � � � � � � � �7HKUDQ � � � � � � � �0D]DQGDUDQ � � � � � � �7RWDO � � � �� � � � ��
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DUHDV���WZR�KDG�ZRXQGV�LQ�WKHLU�OHJV�DQG�IHHW����LQ�WKHLU�KDQGV�DQG�ILQJHUV�DQG�RQH�LV�QRW�FOHDU��2I����ELWWHQ� LQGLYLGXDOV�����KDYH�QRW� UHFHLYHG�DQ\�SRVW�H[SRVXUH� WUHDWPHQW�� �� KDG� GHOD\HG� RU� LQFRPSOHWH�SRVW�H[SRVXUH� WUHDWPHQW�� DQG� ILQDOO\� �� UHFHLYHG�SRVW�H[SRVXUH� WUHDWPHQW�� ZKLFK� RQH� RI� WKHP� KDG�VXWXUHG�KHU�IDFH�ZRXQGV�7KH�PHDQ�LQFXEDWLRQ�SHULRG�RI�WKH�GLVHDVH�IRU�HDFK�\HDU�KDV�EHHQ�VKRZQ�LQ�7DEOH����
7DEOH�� 0HDQ�LQFXEDWLRQ�SHULRGV�RI�UDELHV�GLVHDVH'XULQJ����������<HDU 0HDQ�,QFXEDWLRQ�3HULRG�'D\V����� �������� ������ �������� �������� ������ �������� ��
7KH� ORQJHVW� PHDQ� LQFXEDWLRQ� SHULRG� LV� ����� GD\V�ZKLFK� FRXOG�EH� IRXQG� LQ� WKH�\HDU�������$OVR�� WKH�SDWLHQWV� ZKR� KDG� ELWWHQ� E\� GRJV� DQG� FDWV� KDG�DSSUR[LPDWHO\� D� PHDQ� LQFXEDWLRQ� SHULRG� RI �����GD\V� EXW� LQ� YLFWLPV� ZKR� KDYH� ELWWHQ� E\� ZLOG�DQLPDOV� VXFK� DV� IR[HV�� ZROYHV� DQG� MDFNDOV� LV�DSSUR[LPDWHO\������GD\V��7DEOH����
7DEOH�� 0HDQ�LQFXEDWLRQ�SHULRGV�RI�UDELHV�GLVHDVH&DXVHG�E\�GLIIHUHQW�DQLPDOV�ELWHV$QLPDOV 0HDQ�,QFXEDWLRQ�3HULRG�'D\V�'RJV�	�&DWV ����

)R[HV��-DFNDOV�DQG�:ROYHV ����
'LVFXVVLRQ�	�5HFRPPHQGDWLRQV5DELHV� LV� DQ� DFXWH� HQFHSKDORP\HOLWLV� FDXVHG� E\�UDELHV� YLUXV�� 'RJV�� IR[HV�� MDFNDOV�� DQG� ZROYHV�SUHVXPHG�DV�WKH�YHFWRU�VSHFLHV�LQ�,UDQ�>�@���ZKLFK�LV� FRQVLVWHQW� ZLWK� WKH� FDQLQH� UDELHV�HQGHPLF�UHJLRQV� ZLWK� ODUJH� VWUD\�GRJ� SRSXODWLRQV� WKDW� WKH�RYHUZKHO�PLQJ� PDMRULW\� ��������� RI� FDVHV� RI�KXPDQ� UDELHV�RFFXUV� IROORZLQJ�GRJ�ELWHV��&RQWURO�RI� GLVHDVH� LQ� WKHVH� VHWWLQJV� RIWHQ� LV� KDPSHUHG� E\�FXOWXUDO�� VRFLDO� DQG� HFRQRPLF� UHDOLWLHV� �%XGGKLVW�DQG� +LQGX� HWKLFV� UHVWUDLQ� FXOOLQJ� RI� WKH� FDQLQH�SRSXODWLRQ��,QGLD�DQG�7KDLODQG�KDYH�SURKLELWHG�WKH�

NLOOLQJ� RI� VWUD\� GRJV� E\� PXQLFLSDOLWLHV�� >�@� EXW�IRUWXQDWHO\� LQ� ,UDQ�� GRJ�PHGLDWHG� UDELHV� KDG� EHHQ�FRQWUROOHG�E\�GHVWUR\LQJ� WKH� VWUD\�GRJV� LQ�7HKUDQ�ZLWK� D� MRLQW� SURMHFW� RI� 3DVWHXU� ,QVWLWXWH� RI� ,UDQ��PXQLFLSDO� RI� 7HKUDQ� DQG� RWKHU� RUJDQL]DWLRQV� LQ�����>��@��,Q�FHQWUDO�DQG�HDVWHUQ�(XURSH�DQG�QRUWK�$PHULFD��PRVW� KXPDQ� UDELHV� FDVHV� DUH� DVVRFLDWHG�ZLWK� FRQWDFWV� WR� ZLOG� FDUQLYRUHV� DQG� EDWV� ZKRVH�UROH� KDV� EHHQ� FRQVLGHU�DEO\� � LQFUHDVLQJ� LQ� UHFHQW�\HDUV�>�@�$V� LQGLFDWHG� LQ� WKLV� VWXG\�� PRVW� RI� UDELG�LQGLYLGXDOV�KDG�ELWWHQ�E\�GRJ��DQG�WKH�UHVW�E\�ZROI�DQG� VKHHS��.HUPDQ� SURYLQFH� FRXOG� EH� FRQVLGHUHG�DV�WKH�PRVW�LQIHFWHG�DUHD�RI�+XPDQ�5DELHV�GXULQJ������WR������VLQFH�LW�KDG DW�OHDVW�RQH�KXPDQ�UDELHV�FDVH�LQ�HYHU\�\HDU��$FFRUGLQJ�WR�GDWD�SXEOLVKHG�E\�6�$��1DGLQ�GDYLVH� HW� DO�� WKH� ,UDQLDQ� UDELHV� VWUDLQV�DUH� PRVW� FORVHO\� UHODWHG� WR� LVRODWHV� IURP� GRJV� LQ�1HSDO�DQG�QRUWKHUQ�,QGLD�>�@�7KH� KXPDQ� UDELHV� FDVHV� LQ� ZHVWHUQ� SURYLQFHV� RI,UDQ� �PRXQWDLQRXV� DUHD�� JHQHUDOO\� FDXVHG� E\� GRJ�DQG�ZROI�ZKLOVW� LQ� RWKHU� SDUWV� RI� WKH� FRXQWU\��DUH�GXH�WR�GRJV�DQG�UDUHO\�VKHHS�,Q�DGGLWLRQ�WR�QDWXUDO�ZD\�RI�KRVW�HQWHULQJ��EURNHQ�VNLQ� FDXVHG� E\� D� ELWH� RU� VFUDWFK�� WKH� UDELHV� YLUXV�FRXOG� SHQHWUDWH� WKURXJK LQWDFW�PXFRXV�PHPEUDQH�DV� ZHOO� DV� LQKDODWLRQ� RI� DQ� DHURVRO�� DQG� FDQ� EH�WUDQVSODQWHG� LQ� DQ� LQIHFWHG� FRUQHDO� JUDIW��9HUWLFDO�WUDQVPLVVLRQ�IURP�PRWKHU�WR�IHWXV�DQG�IURP�ODFWDW�LQJ�PRWKHU�WR�VXFNOLQJ�\RXQJ�KDV�EHHQ�GHVFULEHG�LQ�QRQKXPDQ� PDPPDOV� DQG� LV� DOOHJHG WR� RFFXU� LQ�KXPDQV�>��@��2QH� RI� WKH� SULQFLSDO� IDFWRUV� LQIOXHQFLQJ� WKH�RXWFRPH� RI� D� ELWH� IURP� D� UDELG� DQLPDO� LV� WKH�ORFDWLRQ�RI�WKH�ELWH�RQ�WKH�ERG\��%LWHV�RQ�WKH�KDQG��IDFH�DQG�QHFN�IRU�H[DPSOH�FDUU\�D�PXFK�KLJKHU�ULVN�WKDQ�ELWHV�RQ�D�IRRW�RU�OHJV���,Q�WKLV�VWXG\�PRVW�RI�WKH�LQMXUHG�LQGLYLGXDOV�KDG�ELWHV�RQ�WKHLU KDQGV�DQG�KHDGV�5DELHV� GLVHDVH� W\SLFDOO\� KDV� DQ� LQFXEDWLRQ� SHULRG�DSSUR[LPDWHO\���WR���PRQWKV�DQG�UDUHO\��PRUH�WKDQ��� \HDU� >�@�� $V� VKRZQ� LQ�� WKH� PHDQ� LQFXEDWLRQ�SHULRGV�LQ�WKLV�VWXG\��7DEOHV���DQG����DUH�FRQVLVWHQW�ZLWK� WKH� GDWD� SUHVHQWHG� E\� $ODQ� -DFNVRQ� >�@��H[FHSW� IRU� WKH� \HDU� ������ ZKLFK� LV� OHVV� WKDQ� ��PRQWK� �����GD\V��DQG� LV�FRPSDWLEOH�ZLWK� WKH�GDWD�RI�+HQU\�:LOG�LQ�7KDLODQG�>��@��,Q�WKLV�UHJDUG��WKH�LQFXEDWLRQ� SHULRG� RI� WKH� GLVHDVH� LQ� SDWLHQWV� ZKR�KDG� ELWWHQ� E\� GRPHVWLF� DQLPDOV� �FDWV�� GRJV«�� LV�VKRUWHU� WKDQ� E\� ZLOG� FDQLG� �-DFNDOV�� IR[HV� DQG�ZROYHV��� 7KH� ORQJ� LQFXEDWLRQ� SHULRG� LQ� UDELHV� LV�OLNHO\� WKH� UHVXOW� RI� D� GHOD\� LQ� PRYHPHQW� RI� WKH�YLUXV�DW�WKH�VLWH�RI�ELWH�>�@�
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0RVW� RI� WKH� ������ GHDWKV� IURP� UDELHV� UHSRUWHG�DQQXDOO\� DURXQG� WKH� ZRUOG� RFFXU� LQ� $VLD� DQG�$IULFD�� DQG�PRVW� RI� WKH� YLFWLPV�DUH� FKLOGUHQ� ��������� XQGHU� ��� \HDUV� RI� DJH� >��@�� $FFRUGLQJ� WR�WDEOH����PRVW�RI�WKH�GHDWKV�IURP�UDELHV�DUH�EHORQJ�HG�WR�FKLOGUHQ�DQG�\RXQJ�DGXOWV�+XPDQ� UDELHV� LV� HQWHULQJ� SUHYHQWDEOH� WKURXJK�DSSURSULDWH�SRVW�H[SRVXUH�WUHDWPHQW�RU�YDFFLQDWLRQ�RI� UHVHUYRLU� KRVWV� >�@� DOWKRXJK� WKHUDS\� RI� UDELHV�ZLWK� DQWLYLUDO�DJHQWV�� LQFOXGLQJ�DQ�RSHQ� WULDO�ZLWK�LQWUDYHQRXV�5LEDYLULQ�RU�,QWHUIHURQ�DOSKD��FRPELQ�

HG�LQWUDYHQRXV�DQG�LQWUDWKHFDO�DGPLQLVWUDWLRQ���ZDV�XQVXFFHVVIXO� >�@� EXW� WKH� XVH� RI� 9LGDUDELQ� DQG�,QWHUIHURQ�DOSKD�KDV�EHHQ� WULHG�IRU�SDWLHQWV�ZLWK�D�ODWH� VWDJH� RI� GLVHDVH�� ([SHULPHQWDOO\�� RQO\� D�PRQRFORQDO�DQWLERG\�KDV�SURYHG�HIIHFWLYHO\�$PRQJ� WKLV�� .HWDPLQ� ZKLFK� LV� D� GLVVRFLDWLYH�DQHVWKHWLF� DJHQW� DQG� D� QRQFRPSHWLWLYH� DQWDJRQLVW�RI� WKH� 1�PHWK\O�'�DVSDUWDWH� �10'$�� UHFHSWRU��KDV� VHGDWLYH� DQG� DQDOJHVLF� SURSHUWLHV� DQG� UDSLGO\�FURVVHV�WKH�EORRG�EUDLQ�EDUULHU��$W�KLJK�FRQFHQWUD�WLRQV� �����P0���.HWDPLQH�KDV�EHHQ�GHPRQVWUDWHG�
7DEOH � :+2�5HFRPPHQGDWLRQV�IRU�SRVW�H[SRVXUH�7UHDWPHQW7\SH�RI�FRQWDFW��H[SRVXUH�DQG�UHFRPPHQGHG�SRVW�H[SRVXUH�SURSK\OD[LV
&DWHJRU\ 7\SH� RI� FRQWDFW� ZLWK� D�VXVSHFW� RU� FRQILUPHG� UDELG�GRPHVWLF�RU�ZLOG�DQLPDO��RU�XQDYDLODEOH�IRU�WHVWLQJ��D�

7\SH�RI����H[SRVXUH 5HFRPPHQGHG�SRVW�H[SRVXUH�SURSK\OD[LV

, 7RXFKLQJ� RU� IHHGLQJ� RI�DQLPDOV/LFNV�RQ�LQWDFW�VNLQ 1RQH 1RQH��LI�UHOLDEOH�FDVH�KLVWRU\�LV�DYDLODEOH

,,
1LEEOLQJ�RI�XQFRYHUHG�VNLQ0LQRU�VFUDWFKHV�RUDEUDVLRQV� ZLWKRXW� EOHHGLQJ��E� 0LQRU

$GPLQLVWHU�YDFFLQH�LPPHGLDWHO\�6WRS� WUHDWPHQW� LI� DQLPDO� UHPDLQV� KHDOWK\�����WKURXJKRXW�DQ�REVHUYDWLRQ�SHULRG�RI����GD\VF�RU�LI�DQLPDO�LV�SURYHQ�WR�EH�QHJDWLYH�IRU�UDELHV�E\�D�UHOLDEOH� ODERUDWRU\� XVLQJ� DSSURSULDWH� GLDJQRVWLF�WHFKQLTXHV

,,,
6LQJOH RU�PXOWLSOH�WUDQVGHUPDO�ELWHV�RU�VFUDWFKHV��OLFNV�RQ�EURNHQ�VNLQ�F�&RQWDPLQDWLRQ�RI�PXFRXV�PHPEUDQFH�ZLWK�VDOLYD��L�H�OLFNV�([SRVXUH�WR�EDWV��G�

6HYHUH
$GPLQLVWHU� UDELHV� LPPXQRJOREXOLQ� DQG�YDFFLQH�LPPHGLDWHO\�� 6WRS� WUHDWPHQW� LV� DQLPDO� UHPDLQV�KHDOWK\� WKURXJKRXW� DQ�REVHUYDWLRQ�SHULRG�RI����GD\V� RU� LI� DQLPDO� LV� IRXQG� WR� EH� QHJDWLYH� IRU�UDELHV�E\�D�UHOLDEOH�ODERUDWRU\�XVLQJ�DSSURSULDWH�GLDJQRVWLF�WHFKQLTXHV

D�� ([SRVXUH� WR� URGHQWV�� UDEELWV� DQG� KDUHV� VHOGRP�� LI� HYHU�� UHTXLUHV� VSHFLILF� DQWL�UDELHV� SRVW�H[SRVXUH� SURSK\OD[LV� E��,I�DQ�DSSDUHQWO\�KHDOWK\�GRJ�RU�FDW�LQ�RU�IURP�D�ORZ�ULVN�DUHD�LV�SODFHG�XQGHU�REVHUYDWLRQ��WKH�VLWXDWLRQ�PD\� ZDUUDQW�GHOD\LQJ�LQLWLDWLRQ�RI�WUHDWPHQW� F�� 7KLV�REVHUYDWLRQ� SHULRG� DSSOLHV� RQO\� WR� GRJV� DQG� FDWV�� ([FHSW� LQ� WKH� FDVH� RI� WKUHDWHQHG� RU� HQGDQJHUHG� VSHFLHV�� RWKHU� GRPHVWLF� DQG� ZLOG� DQLPDOV� VXVSHFWHG� DV� UDELG� VKRXOG� EH� KXPDQHO\� NLOOHG� DQG� WKHLU� WLVVXHV� H[DPLQHG�IRU�WKH�SUHVHQFH�RI�UDELHV�DQWLJHQ�XVLQJ�DSSURSULDWH�ODERUDWRU\�WHFKQLTXHV� G��3RVW�H[SRVXUH�SURSK\OD[LV�VKRXOG�EH�FRQVLGHUHG�ZKHQ�FRQWDFW�EHWZHHQ�D�KXPDQ�DQG�D�EDW�KDV�RFFXUUHG� XQOHVV�WKH�H[SRVHG�SHUVRQ�FDQ�UXOH�RXW�D�ELWH�RU�VFUDWFK��RU�H[SRVXUH�WR�D�PXFRXV�PHPEUDQH�
32       ,-9��9ROXPH�2��1XPEHU�1&2��July����8

 [
 D

O
I:

 1
0.

21
85

9/
is

v.
2.

1.
2.

29
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l.i

sv
.o

rg
.ir

 o
n 

20
25

-0
5-

21
 ]

 

                               4 / 5

http://dx.doi.org/10.21859/isv.2.1.2.29
https://journal.isv.org.ir/article-1-295-en.html


$KPDG�)D\D]�HW��DO�

,-9��9ROXPH�2��1XPEHU�1&2��July����8       33

WR�LQKLELW�WKH�LQ�YLWUR�UHSOLFDWLRQ�RI�UDELHV�YLUXV�E\�LQKLELWLQJ� UDELHV� YLUXV� JHQRPH� WUDQVFULSWLRQ� >��@��RWKHUZLVH� LW� KDV� QRW� EHHQ� UHFRPPHQGHG� RU�FRQILUPHG� E\�:+2�([SHUW� FR�PPLWWHH� RQ� UDELHV�DQG�QHHGV�PRUH�LQYHVWLJDWLRQV�:+2�*XLGHOLQHV�IRU�SRVW�H[SRVXUH�WUHDWPHQW�KDYH�EHHQ� VKRZQ� LQ� WDEOH� ��� DFFRUGLQJ� WR� WKLV� WDEOH��SHUVRQV�ZKR�DUH�ELWWHQ�RU�VFUDWFKHG�E\�DQ\�DQLPDO�VKRXOG� ZDVK� ZRXQGV� WKRURXJKO\� DQG� VHHN�LPPHGLDWH�PHGLFDO�DWWHQWLRQ�>��@�DQG�IROORZHG�WKH�:+2� UHFRPPHQGDWLRQV� IRU� SRVW�H[SRVXUH� WUHDW�PHQWV�0RVW�KXPDQ�UDELHV�FDVHV�RFFXU�EHFDXVH�RI�RQH�RU�PRUH�RI�WKH�IROORZLQJ�UHDVRQV����1R�SRVW�H[SRVXUH�WUHDWPHQW�RI�DQ\�NLQG�LV�XVHG��DV�LQGLFDWHG�LQ�WKH�UHVXOWV����RI�LQMXUHG�LQGLYLGXDOV�KDG�QRW�UHFHLYHG�DQ\�WUHDWPHQW�����5DELHV�LPPXQH�JOREXOLQ�LV�XQDIIRUGDEOH����7UHDWPHQW� LV� VLJQLILFDQWO\�GHOD\HG�RU� LQDSSUR�SULDWH��,Q�WKLV�VWXG\����ELWWHQ�FDVHV�KDG�LQFRPSOHWH�RU�GHOD\HG�WUHDWPHQW����$FXWH� LOOQHVV��PDOQXWULWLRQ� RU� RWKHU� XQGHUO\LQJ�FRQGLWLRQV� FRPSURPLVH� DSSURSULDWH� LPPXQH� UHV�SRQVHV��,W� VKRXOG�EH� FRQVLGHUHG� WKDW� WKH�ZRXQGV�PXVW� QRW�EH�VXWXUHG�DV�PXFK�DV�PD\�SRVVLEOH�DQG�WKH�ZRXQG�VKRXOG� ILUVW� EH� LQILOWUDWHG ZLWK� SDVVLYH� UDELHV�LPPXQL]DWLRQ� SURGXFWV� DQG� VXWXULQJ� GHOD\HG� IRU�VHYHUDO� KRXUV� >��@�� GXH� WR� WKLV� UHDVRQ� RQH� RI� WKH�GHDG�YLFWLPV�LQ�WKLV�VWXG\�KDG�VXWXUHG�KHU�ZRXQGV�LQ�KHU�IDFH�'RFXPHQWHG�IDLOXUH�RI�KXPDQ�UDELHV�SRVW�H[SRVXUH�WUHDWPHQW�DUH�XQFRPPRQ�>��@��EXW�WKHUH�KDYH�EHHQ�SUHYLRXV� UHSRUWV� RI� IDLOXUHV� RI� SRVW�H[SRVXUH�WUHDWPHQW�RI�UDELHV�LQ�ZKLFK�WLVVXH�FXOWXUH�GHULYHG�YDFFLQHV� DQG� LPPXQH� JOREXOLQV� KDG� EHHQ� XVHG��(DFK� RI� WKHVH� UHSRUWHG� IDLOXUHV� UHVXOWHG� LQ� GHDWK��DQG�LQ�HDFK�FDVH�WKHUH�KDG�EHHQ�GHOD\V�LQ�WUHDWPHQW�DQG� IORZV� RU� RPLVVLRQV� ZLWK� UHJDUG� WR� XVH� RI�FXUUHQW� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2��WUHDWPHQW�JXLGHOLQHV�>��@�DQG�VXUYHLOODQFH�IRU�VXFK�HYHQWV� LV�� LQ�PDQ\� FDVHV�� LQDGHTXDWH� >��@�� � 7KHUH�KDV� EHHQ� D� IDLOXUH� RI� KXPDQ� SRVW�H[SRVXUH�WUHDWPHQW� LQ� WKLV� VWXG\� SUREDEO\� GXH� WR�LQVXIILFLHQW�QHJOLWHG� LQILOWUDWLRQ� RI� +XPDQ� 5DELHV�,PPXQRJOREXOLQ� �+5,*��DURXQG� WKH�ZRXQGV�>��@��DPRQJ�WKLV��LW�VKRXOG�EH�FRQVLGHUHG�WKDW�LQILOWUDWLRQ�RI�+5,*�DURXQG�WKH�ZRXQGV�LQ�VRPH�SDUWV�RI�ERG\�VXFK� DV� H[WUHPLWLHV� RU� ILQJHUV� ZRXOG� EH� YHU\�GLIILFXOW��7KLV� VWXG\�GHPRQVWUDWHV� WKDW�GDWD� RQ�ELWH� LQMXULHV�SURYLGH�D�XVHIXO�DQG�DFFHVVLEOH�VRXUFH�RI�HSLGHPL�RORJLFDO�LQIRUPDWLRQ�WKDW�FRXOG�EH�XVHG�HIIHFWLYHO\�

WR� HQKDQFH� UDELHV� VXUYHLOODQFH� LQ� KXPDQ� DQG�DQLPDO� SRSXODWLRQV�� GHWHFW� WUHQGV LQ� GLVHDVH�LQFLGHQFH�� LPSURYH� WKH� DOORFDWLRQ� RI�PHGLFDO� DQG�YHWHULQDU\� UHVRXUFHV� DQG� DVVHVV� WKH� LPSDFW� RI�UDELHV�FRQWURO�PHDVXUHV�>�@�5HIHUHQFHV
� KWWS���ZZZ�FKDUPHFN�RUJ�GHSDUWPHQWV�KHDOWK�GHSDUWPHQW�UDELHV���WK �FDVH���������KW�� KWWS���KRUU\FRXQW\�RUJ�QHZVUHOHDVH�QU�������E�KWPO�� KWWS���ZZZ�FGF�JRY�QFLGRG�GYUG�UDELHV�LQWURGXFWLRQ�LQWUR�KWP�� $ODQ� &� -DFNVRQ�� ������ 5DELHV�� ,Q� &XUUHQW� 7UHDWPHQW�2SWLRQV�LQ�,QIHFWLRXV�'LVHDVHV��&XUUHQW�,QF����������� &KRNUL�%���6DPL�%DQ�+DM�$���%H\D�,PDQ�%��+DELE�.K���(O� $NUHP� +��� .RXVVH\� '��� ������ (VWLPDWLQJ� +XPDQ�5DELHV� 0RUWDOLW\� LQ� WKH� 8QLWHG� 5HSXEOLF� RI� 7DQ]DQLD�IURP�'RJ�%LWH�,QMXULHV���9DFFLQH������������� &OHDYHODQG� 6��� )HYUH� (�0��� .DDUH� 0��� &ROHPDQ� 3�*��������� %XOOHWLQ� RI� WKH� ZRUOG� +HDOWK� 2UJDQL]DWLRQ���������������� 'HDQ� '�-��� $EOHVHWK� 0�.��� $WDQDVLX� 3��� ������ 7KH�)OXRUHVFHQW�$QWLERG\�7HVW��,Q�/DERUDWRU\�7HFKQLTXHV�LQ�5DELHV�� �WK HGQ��� ��� .DSODQ� 0��.RSURZVNL� +��� :RUOG�+HDOWK�2UJDQL]DWLRQ��*HQHYD�SS�������� 1DGLQ�'DYLV�6�$���6LPDQL�6��$UPVWURQJ�-���)D\D]�$�DQG�:DQGHOHU�$�,��������0ROHFXODU�DQG�DQWLJHQLF�FKDUDFWHUL�]DWLRQ�RI�UDELHV�YLUXVHV�IURP�,UDQ�LGHQWLILHV�YDULDQWV�ZLWK�GLVWLQFW� HSLGHPLRORJLFDO� RULJLQV�� (SLGHPL�RO�� ,QIHFW��������������� KWWS���ZZZ�ZKR�LQW�YDFFLQHBUHVHDUFK�GLVHDVHV�]RRQRWLF�HQ�LQGH[��KWP�� )D\D]�$��������5DELHV�� � ,Q�(SLGHPLRORJ\�	�&RQWURO�RI�&RPPRQ�'LVHDVHV�LQ�,UDQ��(VKWLDJK�SXEOLFDWLRQ��SS����������� :DUUHOO�'�$��DQG�:DUUHOO�0�-��������+XPDQ�5DELHV�DQG�LWV� 3UHYHQWLRQ�� $Q� 2YHUYLHZ�� 5HYLHZV� RI� ,QIHFWLRXV�'LVHDVH����6����6�������� :LOG� +�� 6LULNDZLQ� 6�� 6DEDKDURHQ� $�� .LQJQDWH� '��7DQWDZLFKLHQ� 7�� +DULVFKDQGUD� 3� $� /�� &KDL\DEXWU� 1��'�*�+��GH�6LOYD��)HUQDQGR�/��/L\DQDJD�-�%���DQG�6LWSULMD�9�� ������ )DLOXUH� RI� 3RVW�H[SRVXUH�7UHDWPHQW� RI�5DELHVLQ�&KLOGUHQ��&OLQLFDO�,QIHFWLRXV�'LVHDVHV������������� KWWS���ZZZ�ZKR�LQW�UDELHV�HQ��� -DFNVRQ� $�� HW� DO�� ������ 0DQDJHPHQW� RI� 5DELHV� LQ�+XPDQV����&,'�������������� 5DELHV�� +XPDQ�86$�00:� 5HSRUWV�� ������ 00:5���������������� :+2� ([SHUW� &RQVXOWDWLRQ� RQ� 5DELHV�� ����� *HQHYD��6ZLW]HUODQG��)LUVW�5HSRUW��:+2�7HFKQLFDO�5HSRUW�6HULHV������:RUOG�+HDOWK�2UJDQL]DWLRQ��SS��������� +DQORQ�&�$���1LH]JRGD�0���0RUULO�3�$���5XSSUHFKW�&�(���������7KH�LQFXUDE�H�ZRXQG�UHYLVLWHG��3URJUHVV�LQ�KXPDQ�UDELHV�SUHYHQWLRQ��9DFFLQH�������������
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