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$EVWUDFW� +HSDWLWLV� &� YLUXV� �+&9�� KDV� �� NQRZQ� JHQRW\SHV� ZKLFK� DUH� GLIIHUHQW� LQ� FOLQLFDO�IHDWXUHV� DQG� DUH� UHODWHG� ZLWK� KHSDWLF� GLVHDVH�� 7KH� YLUDO� W\SHV� DQG� VXEW\SHV� GLIIHU� LQ� WKHLU�JHRJUDSKLFDO�GLVWULEXWLRQ�DQG�DQWLJHQLF�IHDWXUHV��7KLV�VWXG\�DLPHG�WR�GHWHUPLQH�WKH�SUHYDOHQFH�RI�GLIIHUHQW�+&9�JHQRW\SHV�DQG� WKHLU� UHODWLRQ�ZLWK�DJH��VH[�DQG� WUDQVPLVVLRQ� IDFWRUV� LQ� WKH�FLW\�RI�.HUPDQ�$� WRWDO� RI� HLJKW\� ILYH� VXEMHFWV� ZHUH� FKRVHQ� IRU� WKLV� VWXG\� IURP� � SDWLHQWV� UHIHUUHG� WR� %ORRG�7UDQVIXVLRQ� 2UJDQL]DWLRQ� DQG� JDVWURHQWHURORJ\� FOLQLF� RI� $I]DOLSRXU� JHQHUDO� KRVSLWDO�� $OO� RI� WKH�VXEMHFWV� KDG� D� SRVLWLYH� DQWL�+&9� DQWLERG\� DQG� D� VHFRQGDU\� SRVLWLYH� 5,%$� WHVW� IRU� +&9��*HQRW\SLQJ�ZDV�GRQH�E\�WKH�5)/3�PHWKRG�LQ��¶1&5�UHJLRQ�RI�+&9�JHQRPH�7KH�PRVW�FRPPRQ�W\SHV�RI�JHQRW\SH�LQ�RXU�VWXG\�ZHUH��D�����������D�����������E���������KRZHYHU�VRPH� JHQRW\SHV� RI� WKH� FDVHV� FRXOG� QRW� EH� GHWHUPLQHG� ��������� � ������ RI� WKH� FDVHV� ZHUH�WKDODVVHPLF�SDWLHQWV�DQG�������RI�WKH�FDVHV�ZHUH�KHURLQ�DEXVHUV�DQG�RU�KDG�WDWWRR��1R�VLJQLILFDQW�GLIIHUHQFH�ZDV� REVHUYHG�ZLWK� UHJDUG� WR� DJH�RU� VH[�� KRZHYHU� VRPH�SDWWHUQV� FRXOG�EH� VHHQ� � � ,Q�IHPDOHV�� \RXWK�� WKDODVVHPLF� DQG� KHPRGLDO\VLV� SDWLHQWV� JHQRW\SH� �D� ZDV� GRPLQDQW�� KRZHYHU�DPRQJ�+HURLQ�DEXVHUV�DQG�LQGLYLGXDOV�ZLWK�7DWWRR�JHQRW\SH��D�ZDV�PRUH�SUHYDOHQW�'LVWULEXWLRQ� RI� +&9� JHQRW\SH� GHSHQGV� RQ� JHRJUDSKLFDO� ORFDWLRQ�� ,Q� ,UDQ� WKH� PRVW� FRPPRQ�JHQRW\SHV�DUH��D�DQG��D��ZKLFK� LV�QRW�FRQVLVWHQW�ZKHQ�FRPSDUHG�WR�WKH�ILQGLQJV UHSRUWHG� IURP�GHYHORSHG� FRXQWULHV�� 7KH� UHODWLRQVKLS� DPRQJ� GLIIHUHQW� JHQRW\SHV� DQG� VH[�� DQG� DJH� �� UHPDLQV�FRQWURYHUVLDO�.H\ZRUGV� x +HSDWLWLV�&�YLUXV�x JHQRW\SH�x 5)/3
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3UHYDOHQFH�RI�FRPPRQ�W\SHV�RI�+HSDWLWLV�&�YLUXV�JHQRW\SHV�
6LQFH� ,UDQ� LV� LQ� WKH� URXWH� RI� GUXJ� VPXJJOLQJ�� RXU�FRXQWU\� �KDV�D�ODUJH�SRSXODWLRQ�RI�GUXJ�DGGLFWV�RI�ZKLFK� DERXW� �� PLOOLRQ� DUH� ,9� GUXJ� DEXVHUV� ZLWK�KLJK�ULVN�RI�DFTXLULQJ�EORRG�ERUQ��GLVHDVHV�VXFK�DV�+&9��+%9�DQG�+,9��+HSDWLWLV� &� YLUXV� �+&9�� LV� DQ� 51$� YLUXV� DQG� D�PHPEHU� RI�)ODYLYLULGDH�� WKH�JHQRPH�VL]H� LV�DERXW���� NLOREDVH� �3ODJHPDQQ�� ������� 7KH� JHQRPLF�RUJDQL]DWLRQ� RI� VHYHUDO� SURWRW\SHV� KDV� EHHQ�FRPSOHWHO\�GHWHUPLQHG��+&9�LV�FKDUDFWHUL]HG�ZLWK�D� KLJK� GHJUHH� RI� QXFOHRWLGH� VHTXHQFH� YDULDELOLW\��2YHUDOO� WKH� KHWHURJHQHFLW\� RI� WKH� YLUDO� JHQRPH�UDQJHV� IURP� ���� WR� ���� DPRQJ� GLIIHUHQW�JHQRW\SHV��+&9�KDV���PDMRU� JHQRW\SHV�������DQG�HDFK� RI� WKHP� KDV� RWKHU� VXEW\SHV� �H�J�� D�E�F� HWF����� 7KHVH� VXEW\SHV� DUH� GLIIHUHQW� LQ� PRGH� RI� WUDQVPLVVLRQ�� � � ELRORJLFDO�� DQG� FOLQLFDO� IHDWXUHV�� KRZHYHU�DOO�RI�WKHP�DUH�DVVRFLDWHG�ZLWK�KHSDWRFHOO� XODU� FDUFLQRPD� DQG� DGYDQFHG� KHSDWLF� GLVHDVH�� 7KHVH� VXEW\SHV� DOVR� KDYH� GLIIHUHQW� JHRJUDSKLFDO� GLVWULEXWLRQ�DQG�DQWLJHQLF�IHDWXUHV��7\SHV�������DQG� �� DUH� GLVWULEXWHG� ZRUOGZLGH�� KRZHYHU� W\SHV� ��� ��� DQG� �� KDYH� EHHQ� IRXQG� LQ� GLVWLQFW� JHRJUDSKLFDO� DUHDV�+&9�KDV�D�KLJK�JHQHWLFDO�YDULDWLRQ�DQG� LV�DEOH�WR� KLGH�IURP�FHOOXODU�DQG�KXPRUDO�LPPXQH�V\VWHP�RI� WKH� KRVW�� 6HURORJLFDO� WHVWV� IRU� GHWHFWLRQ� RI� DQWL� ± +&9� DQWLERG\� DUH� YHU\� VHQVLWLYH�� DQG� 5HFRPEL� QDQW� ,PPXQREODVWLF� $VVD\� �5,%$�DQG� UHYHUVH� WUDQVFULSWDVH��57��3&5�IRU�GHWHFWLRQ�RI�+&9�51$� DUH�YHU\�JRRG�VXSSRUWLYH�WHVWV��5,%$�DQG�57� 3&5� DUH� YHU\� VHQVLWLYH� WHVWV� WR� KHOS� WKH� SK\VLFLDQ� WR� GLDJQRVH� WKH� LQIHFWLRQ� LQ� D� SDWLHQW� ZKLFK� LV� DQWL� +&9� DQWLERG\� QHJDWLYH� �H�J�� LPPXQRGHILFLHQW� SDWLHQWV�� FU\SWRJHQLF� OLYHU� GLHDVH��� 'HWHUPLQDWLRQ� RI�+&9�51$�ORDG�LV�D�XVHIXO�WRRO�WR�HYDOXDWH�WKH� HIILFLHQF\�RI�WKH�FRXUVH�RI�WKH�WUHDWPHQW�6LQFH� WKHUH� ZDV� QR� SULRU� VWXG\� WR� UHFRJQL]H� GLIIHUHQW�JHQRW\SHV�RI�+&9�LQ�.HUPDQ��WKLV�VWXG\� ZDV� GHVLJQHG� WR� GHWHUPLQH� FRPPRQ�JHQRW\SHV� RI� +&9�LQ� �.HUPDQ�DQG�WKH�UHODWLRQ� WR�DJH��VH[�DQG� IDFWRUV� DIIHFWLQJ� WUDQVPLVVLRQ� RI� WKH� YLUXV�� :H� KRSH� WKDW� RXU� ILQGLQJV� KHOS� IXWXUH� VWXGLHV� LQ� GHWHUPLQLQJ� FOLQLFDO� SDWWHUQ� RI� GLIIHUHQW� +&9� JHQRW\SHV� 0DWHULDO�DQG�0HWKRGV
,Q�WKLV�FURVV�VHFWLRQDO�VWXG\ D�WRWDO�RI����VHUD�ZHUH� FROOHFWHG� IURP� SDWLHQWV� E\� WKH� PHWKRG� RI� FRQYHQLHQW�VDPSOLQJ�GXULQJ����PRQWKV�IURP������ WR� ������ $OO� RI� WKH� SDWLHQWV� ZKR� ZHUH� UHIHUUHG� WR� WKH�%ORRG�7UDQVIXVLRQ�2UJDQL]DWLRQ�DQG�*DVWURHQ�
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WHURORJ\�FOLQLF�RI�$I]DOLSRRU�JHQHUDO�KRVSLWDO�ZHUH�DQWL�+&9� SRVLWLYH�� )LYH�PO� RI� YHQRXV� EORRG�ZDV�WDNHQ�IURP�WKH�SDWLHQWV��DIWHU�FORWWLQJ�VDPSOHV�ZHUH�IUR]HQ� DW� ����� DQG�ZHUH� VHQW�ZHHNO\� WR� UHIHUHQFH�ODE�LQ�7HKUDQ�LQ�RUGHU�WR�GHWHUPLQH�WKH�JHQRW\SHV�$OO� RI� WKH�GDWD�ZHUH� HQWHUHG� WR�6366� VRIWZDUH� WR�SHUIRUP�WKH�QHHGHG�GHVFULSWLYH�DQG�FKL�VTXDUH�WHVW�WR� GHWHUPLQH� WKH� UHODWLRQ� EHWZHHQ� YDULDEOHV�ZKHUHDV� . ����� FRQVLGHUHG� DV� WKH� VLJQLILFDQFH�OHYHO�
/DERUDWRU\�0HWKRGV,Q�KHSDWLWLV�&�JHQRPH��WKHUH�LV�D�UHJLRQ�QDPHG�1RQ�&RGLQJ� �¶� UHJLRQ� ��¶1&5�� ZKLFK� LV� SUHVHUYHG�DPRQJ� GLIIHUHQW� JHQRW\SHV� RI� +&9� DQG� XVHG� IRU�FODVVLI\LQJ� WKH�YLUXV� WR�GLIIHUHQW�JHQRW\SHV��6LQFHWKHUH� LV� D� VWURQJ� UHODWLRQ� EHWZHHQ� WKH� VSHFLDO�QXFOHRWLGHV� VHTXHQFH� RI� WKLV� SDUW� RI� WKH� JHQRPH�DQG� GLIIHUHQW� JHQRW\SHV� RI� +&9�� 5HVWULFWLRQ�)UDJPHQW� /HQJWK� 3RO\PRUSKLVP� �5)/3�� PHWKRG�LQ� �¶1&5�FDQ�EH� XVHG� LQ� UHFRJQLWLRQ� RI� GLIIHUHQW�JHQRW\SHV�RI�+&9��,Q�WKLV�PHWKRG��WKH�YLUDO�51$�ZDV�LVRODWHG�IURP�VHUXP�RI�SDWLHQWV�XVLQJ�3KHQRO�&KORURIRUP� PHWKRG� DQG� WKHQ� E\� 5HYHUHV�7UDQVFULSWDVH�±3&5��57�3&5��PHWKRG�XVLQJ�51$�DV�D�PRGHO��WKH�FRPSOHPHQWDU\�'1$��F'1$��ZDV�PDGH��,Q�WKH�QH[W�VWDJH��F'1$�LV�FRSLHG�E\�1HVWHG�3&5�PHWKRG�ZKLFK�RQH�SDLU�LV�H[WHUQDO�SULPHU��¶��7$&7**7*&$$&**7&7$&*$*$&&7� �¶�¶��&7*7*$**$$&7$&7*7&77� �¶$QG�WKH�RWKHU�RQH�LV�LQWHUQDO�SULPHU���¶��&$&7&*&$$*&$&&&7$7&$**&$*7� �¶�¶��77&$&*&$*$$$*&*7&7$*��¶7KH� SURGXFW� RI� QHVWHG� 3&5� LV� FXW� WR� GLIIHUHQW�OHQJWKV�XVLQJ�WKH�UHVWULFWLYH�HQ]\PHV�+DHR ��5VD,�DQG� 0YD,�+LQI,� LQ� ���� F� GXULQJ� �� WR� ��� KRXUV�SHULRG��7KHVH�SLHFHV�RI�'1$�ZHUH�YLVLEOH�RQ����*HO� DJDURVH� DIWHU� VWDLQQJ� E\� (WKLGLXP� EURPLGH�XQGHU�D�WUDQVLOOXPLQDWRUH��%DVHG�RQ�WKLV�WHFKQLTXH��DOO� VL[� JHQRW\SHV� RI� +&9� FDQ� EH� GLIIHUHQWLDWHG�IURP�HDFK�RWKHU�� KRZHYHU� VRPH�RI�JHQRW\SHV� FDQ�DOVR�EH�GLYLGHG� LQWR�GLIIHUHQW� VXE� W\SHV��7KH��D�F�DQG� �E� VXEW\SHV� FDQ� EH� GLIIHUHQWLDWHG� ZLWK� WKH�%FWX,� HQ]\PH� DQG� �D�F��E� DQG� �E� FDQ� EH�GLIIHUHQWLDWHG� IURP� HDFK� RWKHU� ZLWK� WKH� 6FUI,�HQ]\PH� 5HVXOWV
,Q� WKLV� VWXG\�� ��� SDWLHQWV� DJHG� EHWZHHQ� �� WR� ���\HDUV� �PHDQ� ������������ SDUWLFLSDWHG�� 7DEOH� ��VKRZV� VRPH� RI� WKH� FULWHULD� DERXW� LPSRUWDQW�YDULDEOHV�� $V� VKRZQ� LQ� WKLV� WDEOH�� WKH� HGXFDWLRQ�
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OHYHO� ZDV� QRW� GHWHUPLQHG� LQ� DERXW� KDOI� RI� WKH�VXEMHFWV�� WKH�UDWLR�RI�PDOH� WR�IHPDOH�ZDV�DOPRVW���WR�RQH��7KH�JURXS�ZDV�UHODWLYHO\�\RXQJ��DERXW�����EHORZ� ���� DQG� WKH� W\SH� RI� QDUFRWLFV� XVHG� DPRQJ�GUXJ�DGGLFW�VXEMHFWV�ZDV�EDVHG�RQ�VHOI�GHFODUDWLRQ���&RQVLGHULQJ�WKH�ULVN�IDFWRUV������������RI�SDWLHQWV�ZHUH� WKDODVVHPLF�SDWLHQWV� DQG� LQ�����������FDVHV�ZH�FRXOG�QRW�ILQG�DQ\�VSHFLILF�ULVN�IDFWRU��)RXUWHHQ���������ZHUH�,9�KHURLQ�DGGLFWV�DQG�WDWWRRLQJ�ZDV�VHHQ� LQ� ���������� RI� WKH� FDVHV�� SULRU� KLVWRU\� RI�EORRG� WUDQVIXVLRQ� H[FHSW� LQ� WKDODVVHPLF� SDWLHQWV�ZDV�SRVLWLYH�LQ���������DQG���RI�WKH�VXEMHFWV�KDG�EHHQ�JRLQJ�XQGHU�KHPRGLDO\VLV��������7DEOH� �� VKRZV� WKH� FRPSDULQJ� UDWLR� RI� JHQRW\SHV�DFFRUGLQJ�WR�VH[�DQG�DJH��1R�VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�GLIIHUHQW�DJH�JURXSV�DQG�EHWZHHQ�PDOHV� DQG� IHPDOHV�� KRZHYHU� D� QRQ�VLJQLILFDQW�SDWWHUQ�ZDV�QRWLFHDEOH��*HQRW\SH��D�ZDV�WKH�PRVW�IUHTXHQW� LQ� \RXQJ� � IHPDOHV�� WKDODVVHPLF� SDWLHQWV��DQG� KHPRGLDO\VLV� FDVHV�� 7KH� RQO\� JHQRW\SH�GHWHFWHG� LQ� �� FDVHV� WKDW� KDG� WUDQVIXVLRQ� DQG� WKH�PRVW�IUHTXHQW�W\SH�LQ�,9�KHURLQ�DEXVHUV�DQG�SHRSOH�ZLWK� WDWWRR ZDV� �D��:H� GLG� QRW� GHWHFW� DQ\� RWKHU�JHQRW\SH� LQ�WKLV�JURXS�DQG�VRPH�RI�WKH�JHQRW\SHV�UHSRUWHG���������FRXOG�QRW�EH�GHWHUPLQHG��

7DEOH� � 7KH� IUHTXHQF\� RI� FHUWDLQ� YDULDEOH� LQ�SDWLHQWV
9DULDEOH )UHTXHQF\ 3HUFHQWDJH6H[0DOH�)HPDOH ���� ��������$JH� ���\UV�����\UV! ��\UV8QGHWHUPLQHG0HDQ�6'
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'LVFXVVLRQ
(SLGHPLRORJLFDO�DQG�FOLQLFDO�GLIIHUHQFHV�KDYH�EHHQ�REVHUYHG� LQ�+HSDWLWLV�&�YLUXV� LQIHFWLRQ� LQ� VHYHUDO�DUHDV� RI� WKH� ZRUOG� >���� ��@�� 7KH� SUHYDOHQFH� DQG�GLVWULEXWLRQ RI� +&9� JHQRW\SHV� GHSHQG� RQ�JHRJUDSKLFDO� ORFDWLRQ� >��� ��� ���� ��@� DQG� KDV�UHODWLRQ�ZLWK�DJH�DQG�WKH�WUDQVPLVVLRQ�ULVN�IDFWRUV�DQG� DOVR� DIIHFWV� WKH� W\SH� RI� WUHDWPHQW�� DQG� WKH�UHVSRQVH�WR�WKH�VSHFLILF�WUHDWPHQW��7KHUH� LV� KLJKHU� SUREDELOLW\� RI� OLYHU� IDLOXUH��FLUUKRVLV� DQG� KHSDWRFHOOXODU� FDUFLQRPD� IROORZLQJ�LQIHFWLRQ� ZLWK� JHQRW\SHV� �� DQG� �� >��@�� KRZHYHU�LQIHFWLRQV�ZLWK� W\SHV� ��� DQG��� LV� OHVV� VHYHUH�ZLWK�PLQLPDO� FRQVHTXHQFHV�� +HQFH� FKURQLF� OLYHU�SUREOHPV�GXH�WR�KHSDWLWLV�&�ZHUH�PRUH�FRPPRQ�LQ�UHJLRQ�ZLWK�PRUH�SUHYDOHQFH�RI�JHQRW\SHV���DQG�����WKH� FRVW� RI� SDWLHQW� PDQDJHPHQW� DQG� OLYHU�WUDQVSODQWDWLRQ�DUH�YHU\�KLJK�LQ�WKHVH�UHJLRQV�>��@��&HQWUDO� ,WDO\� DQG� %UD]LO� DUH� FRXQWULHV� WKDW� KDYH�KLJK� SUHYDOHQFH� RI� KHSDWLWLV� &� LQIHFWLRQ� ZLWK�JHQRW\SH� ��� ,Q� 0\DQPDU� WKH� PRVW� IUHTXHQW�JHQRW\SH� LV� �E� >��@�� LQ� (J\SW� WKH� PRVW� IUHTXHQW�W\SH�LV��D�>��@�DQG�WKH�JHQRW\SH���ZLWK����VXEW\SHV�LV�UHODWLYHO\�ZLGHVSUHDG�LQ�VRXWK�ZHVW�)UDQFH�>��@��,Q�,UDQ�D�VWXG\�GRQH�RQ���� FDVHV�UHSRUWHG�WKH��D�DQG� �D� VXEW\SHV� DV� WKH� PRVW� FRPPRQ� JHQRW\SHV�RYHUDOO�� EXW� OHVV� IUHTXHQW� DPRQJ� ,9� GUXJ� DEXVHUV�>�@��7KLV�UHVXOW�FDQ�EH�FRPSDUHG�ZLWK�WKDW�UHSRUWHG�IURP� %HOJLXP� ZKLFK� QRQH� RI� WKH� SDWLHQWV� ZLWK�JHQRW\SH� ��� ZHUH� ,9� GUXJ� DEXVHUV� >��@�� $OVR� LQ�DQRWKHU� VWXG\� RQ� ���� FDVHV� LQ� ,UDQ�� �D� DQG� �D�JHQRW\SHV�ZHUH�UHSRUWHG�DV�WKH�PRVW�FRPPRQ�>��@���,Q�VRXWK�RI�,UDQ��D�JHQRW\SH�������DQG�LQ�QRUWK�RI�,UDQ� WKH��D�JHQRW\SH� ������DUH�WKH�PRVW�FRPPRQ�JHQRW\SHV� >��@�� ,Q� WKH� SUHVHQW� VWXG\� WKH� PRVW�FRPPRQ�JHQRW\SH� LV��D�ZKLFK� LV� VLPLODU�ZLWK� WKH�ILQGLQJV� IURP�6DPLPL�5DG¶V� VWXG\�� EXW� REYLRXVO\�GLIIHUHQW� ZLWK� WKH� QHLJKERULQJ� FRXQWULHV� OLNH�7XUNH\�ZLWK� �E� DQG� 3DNLVWDQ�ZLWK� �D� DQG�$UDELF�FRXQWULHV� ZLWK� �� DV� WKH� PRVW� FRPPRQ�JHQRW\SHV>��@�� $OWKRXJK� JHQRW\SH� �� LV� IRXQG�DOPRVW� H[FOXVLYHO\� LQ� 0LGGOH� (DVW� DQG� ZHVWHUQ�FRXQWULHV�� WKLV� JHQRW\SH� LV� XQFRPPRQ� LQ� RXU�FRXQWU\ >��� ���� ��@� � DQG� QRW� VHHQ� LQ� WKH� SUHVHQW�VWXG\��7KH� GXUDWLRQ� RI� WUHDWPHQW� LV� DOVR� GLUHFWO\�GHSHQGHQW�RQ�WKH�JHQRW\SH��:LWK�JHQRW\SHV���DQG���� � WKH� �� PRQWKV� WUHDWPHQW� LV� VXIILFLHQW� EXW� IRU�RWKHU� JHQRW\SHV� DW� OHDVW� RQH� \HDU� RI WUHDWPHQW� LV�UHFRPPHQGHG >��@��7KH�UHODWLRQ�RI�DJH�DQG�JHQRW\SHV�LV�PHQWLRQHG�LQ�FHUWDLQ�VWXGLHV��,Q�,WDOLDQ�FKLOGUHQ��JHQRW\SH���ZDV�

VHHQ�PRUH� LQ� ROGHU�SDWLHQWV� >��@�� ,Q� FXUUHQW� VWXG\�WKHUH� ZDV� QR� GLIIHUHQFH� LQ� JHQRW\SHV� LQ� WHUPV�RI�DJH� DQG� VH[� RI� WKH� SDWLHQWV� DQG� WKHVH� UHVXOWV� DUH�YHU\� VLPLODU� WR� .DELU¶V� VWXG\� EXW� GLIIHUHQW� ZKHQ�FRPSDUHG� WR� WKDW� UHSRUWHG� IURP� GHYHORSHG�FRXQWULHV�� ZKHUH� OLIHVW\OHV� DPRQJ� \RXQJ� DGXOWV�VHHP� WR� KDYH� LQIOXHQFHG� WKH� PROHFXODU�HSLGHPLRORJ\�RI�+&9�>�@��,Q�6RXWKHDVW�)UDQFH��WKH�GLIIHUHQFH�EHWZHHQ�VH[�LQ�VRPH�RI�WKH�VXEW\SHV�LV�VLJQLILFDQW� DQG� WKH� SDWLHQWV� LQIHFWHG�ZLWK� W\SHV� ��DQG��E�DUH�ROGHU�WKDQ�WKRVH�ZKR�DUH�LQIHFWHG�ZLWK�W\SHV��D���D�DQG��G>�@��1R�VLJQLILFDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�ULVN�IDFWRUV� RI� +&9� LQIHFWLRQ� DQG� WKH� SUHYDOHQFH� RI�JHQRW\SHV� LQ� WKLV� VWXG\�� EXW� JHQRW\SHV� �D� DQG� �D�ZHUH� PRUH� IUHTXHQW� LQ� SDWLHQWV� ZKR� KDG� EORRG�WUDQVIXVLRQ� DQG� ,9� KHURLQ� DEXVHUV� UHVSHFWLYHO\��7KH� IUHTXHQF\� RI� +HURLQ� ,9� GUXJ� XVDJH� LV� DERXW�������� EXW� PRVW� RI� WKH� SDWLHQWV� �������� KDYH�UHIXVHG� WR� H[SODLQ� DERXW� WKH� ZD\� WKH\� XVH� RWKHU�QDUFRWLF� PDWHULDO�� *HQRW\SHV� �D� DQG� �D� DUH�PRUH�SUHYDOHQW� LQ� ,9� GUXJ� DEXVHUV� LQ� (XURSH� DQG�86$>�@�ZKLFK�LV�VLPLODU�WR�RXU�UHVXOWV��7KH� DQQXDO� ULVN� RI� LQIHFWLRQ� IRU� DFXWH� +&9� LQ�GLDO\VLV� SDWLHQWV� LV� HVWLPDWHG� E\� &'&� DW� DERXW�������DPRQJ�KHPRGLDO\VLV�SDWLHQWV�DQG�������LQ�SHULWRQHDO� GLDO\VLV� SDWLHQWV >��@�� ,Q� RWKHU� VWXGLHV��ORQJHU� GXUDWLRQ� RI� KHPRGLDO\VLV�� PRUH� ZHHNO\�GLDO\VLV� VHVVLRQV��KLVWRU\�RI�EORRG� WUDQVIXVLRQ�DQG�KLVWRU\� RI� SUHYLRXV� UHQDO� WUDQVSODQWDWLRQ� ZHUH�IRXQG� WR�EH�DVVRFLDWHG�ZLWK�D�KLJKHU�UDWH�RI�+&9�LQIHFWLRQ�>�����@��*HQRW\SHV� �D� DQG� �D� LQ� .HUPDQ� DUH� UHODWLYHO\�SUHYDOHQW� LQ� ,9� KHURLQ� DEXVHUV� ZKHQ� FRPSDUHG�ZLWK�(XURSH�DQG�86$�>�@��,W�VHHPV�WKDW�PRUH�VWXGLHV�DUH�QHHGHG�WR�GHWHUPLQH�WKH�SUHYDOHQFH� RI� +&9� LQIHFWLRQ� DQG� LWV� JHQRW\SHV� DQG�UHODWHG�ULVN�IDFWRUV�LQ�GLIIHUHQW�UHJLRQV�RI�,UDQ�DQG�WKH�QHLJKERULQJ�FRXQWULHV� WR�EH�DEOH� WR�SODQ�IXWXUH�KHDOWK�VHUYLFHV�
5HIHUHQFHV

� $ODYLDQ��6�0���7ULDQJXODU�FOLQLFV��7KH�ZD\�RI�WKH�IXWXUH��+HSDWLWLV�0RQWKO\������������3��������� .DELU�$��6�0�$ODYLDQ�DQG� +�.H\YDQL�'LVWULEXWLRQ� RI�KHSDWLWLV� &� YLUXV� JHQRW\SHV� LQ� SDWLHQWV� LQIHFWHG� E\�GLIIHUHQW� VRXUFHV� DQG� LWV� FRUUHODWLRQ� ZLWK� FOLQLFDO� DQG�YLURORJLFDO� SDUDPHWHUV�� D� SUHOLPLQDU\� VWXG\�� &RPS�+HSDWRO��������3����� (ODKL�(��� HW� DO��� 'HWHUPLQDWLRQ� RI� KHSDWLWLV� &� YLUXV�JHQRW\SH� E\� S\URVHTXHQFLQJ�� -� 9LURO� 0HWKRGV�� ��������������3��������
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� &DQWDORXEH�� -�)��HW� DO��� *HQRW\SH� GLVWULEXWLRQ� DQG�PROHFXODU� HSLGHPLRORJ\� RI� KHSDWLWLV� &� YLUXV� LQ� EORRG�GRQRUV� IURP� VRXWKHDVW� )UDQFH�-� &OLQ� 0LFURELRO� �������������3����������� $QVDU�0�0��DQG�$��.RRORREDQGL��SUHYDOHQFH�RI�KHSDWLWLV�&� YLUXV� LQIHFWLRQ� LQ� WKDODVVHPLD� DQG� KDHPRGLDO\VLV�SDWLHQWV�LQ�QRUWK�,UDQ�5DVKW��-�9LUDO�+HSDW��������������3���������� +DMLDQL�� (��� HW� DO��� 6HURHSLGHPLRORJ\�RI� KHSDWLWLV�&� DQGLWV� ULVN� IDFWRUV� LQ� .KX]HVWDQ� 3URYLQFH�� VRXWK�ZHVW� RI�,UDQ�� D� FDVH�FRQWURO� VWXG\��:RUOG� -�*DVWURHQWHURO���������������3����������� 'D\��&���HW�DO���3DWWHUHUQV�RI�GUXJ�XVH�DPRQJ�D�VDPSOH�RI�GUXJ�XVHUV� DQG� LQMHFWLQJ� GUXJ�XVHUV�DWWHQGLQJ� D�*HQHUDO�SUDFWLFH�LQ ,UDQ��+DUP�5HGXFW�-�����������3����� GH� 9ULHV�� 0�-��� %�� WH� 5LMGW�� DQG� &�0�� YDQ� 1LHXZNHUN��*HQRW\SH� GLVWULEXWLRQ� DPRQJVW� KHSDWLWLV� &� SDWLHQWV� LQ�7KH�1HWKHUODQGV��1HWK�-�0HG���������������3����������� 0DUWLDO�� -��� HW� DO���+HSDWLWLV�&� YLUXV�+&9�� JHQRW\SHV� LQ�WKH�&DULEEHDQ�LVODQG�RI�0DUWLQLTXH��HYLGHQFH�IRU�D�ODUJH�UDGLDWLRQ� RI� +&9��� DQG� IRU� D� UHFHQW� LQWURGXFWLRQ� IURP�(XURSH�RI�+&9����-�&OLQ�0LFURELRO���������������3������������ *HQRYHVH��'���HW�DO���0ROHFXODU�HSLGHPLRORJ\�RI�KHSDWLWLV�&�YLUXV�JHQRW\SH���LVRODWHV�LQ�(J\SW�DQG�DQDO\VLV�RI�WKH�YDULDELOLW\� RI� HQYHORSH� SURWHLQV� (O� DQG� (�� LQ� SDWLHQWV�ZLWK�FKURQLF�KHSDWLWLV��-�&OLQ�0LFURELRO���������������3����������� 6FKLII��6FKLIIV�GLVHDVHV�RI�WKH�OLYHU���WK HG��9RO�����������/LSSLQFRWW�:LOOLDPV�DQG�ZLONLQV���� 6OHLVHQJHU�7H[W�%RRN�RI�*DVWURHQWHUORJ\��������3��������������� &RGHV��/���HW�DO���&RPSDUDWLYH�VWXG\�RI�KHSDWLWLV�&�YLUXV�JHQRW\SHV���DQG���LQ�6DOYGRU��%DKLD�%UD]LO��%UD]�-�,QIHFW�'LV��������������3������������ +RVVHLQL�0RJKDGGDP�� 6�0��� HW� DO��� 'LVWULEXWLRQ� RI�KHSDWLWLV�&�YLUXV�JHQRW\SHV�DPRQJ�KHPRGLDO\VLV�SDWLHQWV�LQ�7HKUDQ� D�PXOWLFHQWHU�VWXG\��-�0HG�9LURO���������������3������������ -LDR�� -�� DQG� -�%�� :DQJ�� +HSDWLWLV� &� YLUXV� JHQRW\SHV��+/$�'5%�DOOHOHV�DQG�WKHLU�UHVSRQVH�WR�LQWHUIHURQ�DOSKD�DQG� ULEDYLULQ� LQ� SDWLHQWV� ZLWK� FKURQLF� KHSDWLWLV� &��+HSDWRELOLDU\�3DQFUHDW�'LV�,QW��������������3���������� &DPSLRWWR��6���HW�DO���*HRJUDSKLF�GLVWULEXWLRQ�RI�KHSDWLWLV�&�YLUXV�JHQRW\SHV�LQ�%UD]LO��%UD]�-�0HG�%LRO�5HV���������������3���������� 6DPLPL�5DG�� .��� HW� DO��� 0ROHFXODU� HSLGHPLRORJ\� RIKHSDWLWLV� &� YLUXV� LQ� ,UDQ� DV� UHIOHFWHG� E\� SK\ORJHQHWLF�DQDO\VLV�RI� WKH�16�%�UHJLRQ��-�0HG�9LURO���������������3������������ 6LOYD�� /�.��� HW� DO��� 3UHYDOHQFH� RI� KHSDWLWLV� &� YLUXV�LQIHFWLRQ�DQG�+&9�JHQRW\SHV�DPRQJ�KHPRSKLOLDFV�LQ�WKH�6WDWH� RI� %DKLD�� 1RUWKHDVWHUQ� %UD]LO�� DQDO\VLV� RI�VHURORJLFDO� DQG� YLURORJLFDO� SDUDPHWHUV�� 5HY� 6RF� %UDV�0HG�7URS���������������3������������� &HQFL��0���*��'H�6RFFLR��DQG�2��5HFFKLD��3UHYDOHQFH�RI�KHSDWLWLV� F� YLUXV� �+&9�� JHQRW\SHV� LQ� FHQWUDO� ,WDO\��$QWLFDQFHU�5HV������������'���3������������� %XVHN�� 6�� DQG� *�� 2OLYHLUD�� 0ROHFXODU� HSLGHPLRORJ\� RI�WKH� KHSDWLWLV� &� YLUXV� LQ� %UD]LO�� *HQHW� 0RO� 5HV�� ������������3������������ 6KLQML��7���HW�DO���$QDO\VLV�RI�+&9�JHQRW\SHV�IURP�EORRG�GRQRUV�VKRZV�WKUHH�QHZ�+&9�W\SH���VXEJURXSV�H[LVW�LQ�0\DQPDU��$FWD�0HG�2ND\DPD���������������3����������

�� 1LFRW�� )��� HW� DO��� +HWHURJHQHLW\� RI� KHSDWLWLV� &� YLUXV�JHQRW\SH���VWUDLQV�FLUFXODWLQJ�LQ�VRXWK�ZHVWHUQ�)UDQFH��-�*HQ�9LURO�����������SW�����3������������ 'HOZDLGH�� -��� HW� DO��� +HSDWLWLV� &� YLUXV� JHQRW\SH� �� LQ�VRXWKHUQ� %HOJLXP�� HSLGHPLRORJLFDO� FKDUDFWHULVWLFV� DQG�UHVSRQVH�WR�WKHUDS\��'LJ�'LV�6FL����������������3������������� 5DPLD�� 6�� DQG� -�� (LG�)DUHV�� 'LVWULEXWLRQ� RI� KHSDWLWLV� &�YLUXV� JHQRW\SHV� LQ� WKH� 0LGGOH� (DVW�� ,QW� -� ,QIHFW� 'LV���������������3����������� %RUWRORWWL��)���HW�DO���+HSDWLWLV�&�9LUXV��+&9��JHQRW\SHV�LQ� ���� ,WDOLDQ� FKLOGUHQ� ZLWK� +&9� LQIHFWLRQ�� FKDQJLQJ�GLVWULEXWLRQ� DQG� FRUUHODWLRQ� ZLWK� FOLQLFDO� IHDWXUHV� DQG�RXWFRPH��*XW���������������3����������� $ODYLDQ�� 6�0��� HW� DO��� 3UHYDOHQFH� RI� KHSDWLWLV� &� YLUXV�LQIHFWLRQ� DQG� UHODWHG� ULVN� IDFWRUV� DPRQJ� ,UDQLDQ�KDHPRGLDO\VLV� SDWLHQWV�� 1HSKURORJ\� �&DUOWRQ��� ������������3����������
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