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.KDULVPD� 1XU� 6DELOD�� �������������� 'DPSDN� 3HULODNX� )HWLVKLVPH� &XFNROG
7HUKDGDS� 5HODVL� 6XDPL� ,VWUL� 3HUVSHNWLI� 3VLNRORJL� .HOXDUJD� ,VODP� GDQ�
+XNXP�,VODP��$QDOLVLV�0HGLD�6RVLDO���3URJUDP�6WXGL�+XNXP�.HOXDUJD�
,VODP��)DNXWDV�6\DULDK�GDQ�,OPX�+XNXP��8,1�6D\\LG�$OL�5DKPDWXOODK�
7XOXQJDJXQJ��������3HPELPELQJ��'U��.XWEXGGLQ�$LEDN��6�$�J���0�+�,�

.DWD�.XQFL��)HWLVKLVPH�&XFNROG��5HODVL�6XDPL� ,VWUL��3VLNRORJL�.HOXDUJD� ,VODP��
+XNXP�,VODP

3HUQLNDKDQ�PHUXSDNDQ�VDWX�VDWXQ\D�MDODQ�SHQ\DOXUDQ�NHEXWXKDQ�VHNVXDO�
\DQJ�VDK��%DQ\DN�RUDQJ PHQMDGLNDQ�SHUQLNDKDQ�VHEDJDL DNVHV�XQWXN�PHQ\DOXUNDQ�
IDQWDVL VHNVXDO�\DQJ�PHQ\LPSDQJ��5DPDLQ\D�SHUELQFDQJDQ�GL�PHGLD�VRVLDO�WHUNDLW�
SHULODNX� IHWLVKLVPH� FXFNROG PHPEXND� SHOXDQJ� EDJL� SHPLOLN� IDQWDVL� WDN� OD]LP�
XQWXN� PHQFDPSXUNDQ� EXGD\D� VHNVXDO� PHQ\LPSDQJ� GHQJDQ� JD\D� VHNVXDO� VHVXDL�
V\DUL¶DW�NH�GDODP�UHODVL�VXDPL�LVWUL�

5XPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ� LQL� DGDODK� ���%DJDLPDQD�GDPSDN�
SHULODNX� IHWLVKLVPH� FXFNROG WHUKDGDS� UHODVL� VXDPL� LVWUL�� ���%DJDLPDQD�SHUVSHNWLI�
SVLNRORJL� NHOXDUJD� ,VODP� WHUKDGDS� SHULODNX� IHWLVKLVPH� FXFNROG�� ��� %DJDLPDQD�
SHUVSHNWLI�KXNXP�,VODP�WHUKDGDS�SHULODNX�IHWLVKLVPH�FXFNROG�

0HWRGH�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�PHWRGH�NHSXVWDNDDQ�GHQJDQ�
SHQGHNDWDQ� NXDOLWDWLI�� +DO� LQL� NDUHQD� SHQHOLWLDQ� NHSXVWDNDDQ� PHQJXPSXONDQ�
VXPEHU�GDWD�GHQJDQ�PHQJRODK�VXPEHU�SHUSXVWDNDDQ�WDQSD�PHPHUOXNDQ�SHQHOLWLDQ�
ODSDQJDQ�� 7HNQLN� SHQJXPSXODQ� GDWD� \DQJ� GLSDNDL� GDODP� SHQHOLWLDQ� LQL� DGDODK�
GRNXPHQWDVL�� \DLWX� PHQJXPSXONDQ� GDWD�GDWD� GDUL� EXNX�� MXUQDO�� DUWLNHO�� GDQ�
LQIRUPDVL�WHUWXOLV�ODLQQ\D��7HKQLN�DQDOLVLV�GDWD�GDODP�SHQHOLWLDQ LQL PHQJJXQDNDQ�
PHWRGH�GHVNULSWLI��LQWHUSUHWDWLI��GDQ LQGXNWLI�

+DVLO�SHQHOLWLDQ�PHQ\LPSXONDQ�EDKZD�����'DPSDN�SHULODNX�IHWLVKLVPH�
FXFNROG WHUKDGDS� UHODVL� VXDPL� LVWUL� GLNDLWNDQ�GHQJDQ� UHVLNR�NHVHKDWDQ�SVLNRORJLV�
GDQ� ILVLN� VHUWD� KDQ\D� GLGRPLQDVL� GDPSDN� EXUXN� MLND� DNWLYLWDV� VHNVXDO� IHWLVK� LQL�
WHUXV�GLODNXNDQ�����3VLNRORJL�NHOXDUJD�,VODP�PHQLQMDX�SHULODNX�IHWLVKLVPH�FXFNROG
VHEDJDL�NHODLQDQ�NHMLZDDQ�WLSH�SDUDILOLD�\DQJ�VHWDUD�GHQJDQ�SHUVHOLQJNXKDQ�GDODP�
UXPDK�WDQJJD�����+XNXP�,VODP�PHPEHULNDQ�SHUVSHNWLI�EDKZD�SHULODNX�IHWLVKLVPH�
FXFNROG DGDODK� ]LQD� \DQJ� KDUDP� GLODNXNDQ� ROHK� SHODNX� �\DQJ�PHOLKDW�� PDXSXQ�
NRUEDQQ\D� �PHODNXNDQ� KXEXQJDQ� VHNVXDO� GHQJDQ� RUDQJ� ODLQ��� GLPDQD� KXNXP�
,VODP� WHODK� PHQHWDSNDQ� EDKZD� WLGDN� ZDMLE� VHVHRUDQJ� PHQXUXWL� SHULQWDK� VXDPL�
DWDX�LVWULQ\D�\DQJ�PHODQJJDU�DWXUDQ�V\DUL¶DW�
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.KDULVPD�1XU�6DELOD���������������� ,PSDFW�RI�&XFNROG )HWLVKLVP�%HKDYLRU�RQ�
+XVEDQG�5HODWLRQVKLS�:LIH�3HUVSHFWLYH�,VODPLF�)DPLO\�3V\FKRORJ\�DQG�
,VODPLF� /DZ� �6RFLDO�0HGLD�$QDO\VLV��� 3URJUDP� RI� 6WXGLHV� RI� ,VODPLF�
)DPLOLHV� /DZ�� )DFXOW\� RI� 6KDULDK� DQG� /DZ�6FLHQFHV��8,1�6D\\LG�$OL�
5DKPDWXOODK� 7XOXQJDJXQJ�� ������ 6XSHUYLVRU�� 'U�� .XWEXGGLQ� $LEDN��
6�$�J���0�+�,�

.H\ZRUGV�� &XFNROG� )HWLVKLVP�� 5HODWLRQVKLS� RI� +XVEDQGV� DQG� :LYHV�� ,VODPLF�
)DPLO\�3V\FKRORJ\��0XVOLP�/DZ

0DUULDJH� LV� WKH� RQO\�ZD\� WR� SURYLGH� OHJLWLPDWH� VH[XDO� QHHGV��$� ORW� RI�
SHRSOH� WDNH� PDUULDJH� DV� DQ� DFFHVV� WR� FKDQQHOOLQJ� GHYLDQW� VH[XDO� IDQWDVLHV�� 7KH�
GHEDWH�RQ�VRFLDO�PHGLD� UHODWHG� WR�FXFNROG IHWLVKLVP�RSHQV�XS�DQ�RSSRUWXQLW\� IRU�
WKH� RZQHUV� RI� XQXVXDO� IDQWDVLHV� WR� EOHQG� GHYLDQW� VH[XDO� FXOWXUH� ZLWK� DQ�
DSSURSULDWH�VH[XDO�VW\OH�LQWR�D�VSRXVH¶V�UHODWLRQVKLS�

7KH� IRUPXOD� RI� WKH� SUREOHP� LQ� WKLV� VWXG\� LV�� ��� +RZ� GRHV� FXFNROG�
IHWLVKLVP� EHKDYLRU� LPSDFW� RQ� VSRXVH� UHODWLRQVKLSV�� ��� +RZ� GRHV� WKH� ,VODPLF�
IDPLO\� SV\FKRORJ\� SHUVSHFWLYH� RQ� WKH� EHKDYLRXU� RI� FXFNROG IHWLFKLVP�� ��� +RZ�
GRHV�,VODPLF�OHJDO�SHUVSHFWLYH�DIIHFW�WKH�FRQGXFW�RI�FXFNROGHQ IHWLVK�

7KH� UHVHDUFK� PHWKRG� XVHG� LV� D� OLEUDU\� PHWKRG� ZLWK� D� TXDOLWDWLYH�
DSSURDFK�� 7KLV� LV� EHFDXVH� OLEUDU\� UHVHDUFK� FROOHFWV� GDWD� VRXUFHV� E\� SURFHVVLQJ�
OLEUDU\� UHVRXUFHV�ZLWKRXW� UHTXLULQJ� ILHOG� UHVHDUFK��7KH� GDWD� FROOHFWLRQ� WHFKQLTXH�
XVHG� LQ� WKLV� UHVHDUFK� LV�GRFXPHQWDWLRQ�� L�H��FROOHFWLQJ�GDWD� IURP�ERRNV�� MRXUQDOV��
DUWLFOHV��DQG�RWKHU�ZULWWHQ�LQIRUPDWLRQ��'DWD�DQDO\VLV�WHFKQLTXHV�LQ�WKLV VWXG\�XVH�
GHVFULSWLYH��LQWHUSUHWDWLYH��DQG�LQGXFWLYH�PHWKRGV�

7KH� UHVXOWV� RI� WKH� VWXG\� FRQFOXGHG� WKDW�� ��� WKH� LPSDFW� RI� FXFNROG
IHWLVKLVP� EHKDYLRU� RQ� VSRXVH� UHODWLRQVKLSV� LV� DVVRFLDWHG�ZLWK� SV\FKRORJLFDO� DQG�
SK\VLFDO�KHDOWK�ULVNV�DQG�LV�GRPLQDWHG�RQO\�E\�DGYHUVH�HIIHFWV�LI�WKLV�IHWLVK�VH[XDO�
DFWLYLW\� LV� FRQWLQXHG�� ��� ,VODPLF� IDPLO\� SV\FKRORJ\� UHYLHZV� WKH� EHKDYLRXU� RI�
&XFNROG )HWLVKLVP� DV� D� SV\FKRORJLFDO� GLVRUGHU� RI� WKH� W\SH� RI� SDUDILOLD� WKDW� LV�
HTXLYDOHQW� WR�GRPHVWLF� VH[XDO� LQWHUFRXUVH����� ,VODPLF� ODZ�SURYLGHV�D�SHUVSHFWLYH�
WKDW� FXFNROG IHWLFKLVP� LV� DQ� XQODZIXO� SURVWLWXWLRQ� E\� ERWK� WKH� SHUSHWUDWRU� �ZKR�
VHHV�� DQG� KLV� YLFWLP� �H[HFXWLQJ� VH[XDO� UHODWLRQV� ZLWK� DQRWKHU� SHUVRQ��� ZKHUH�
,VODPLF�ODZV�KDYH�HVWDEOLVKHG�WKDW�D�SHUVRQ�LV�QRW�REOLJHG�WR�REH\�WKH�RUGHUV�RI KLV�
KXVEDQG�RU�ZLIH�ZKR�YLRODWHV�WKH�UXOHV�RI�6KDULDK�
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