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1XUXO� =DTLD� 3XWUL� $EGXO�� 3HQJJXQDDQ� %HWRQ� 5LQJDQ� %HUVHUDW� ,MXN XQWXN�
'LDSOLNDVLNDQ 3DGD .XVHQ 3LQWX� 6NULSVL� -DNDUWD� -XUXVDQ 7HNQLN 6LSLO� )DNXOWDV�
7HNQLN��8QLYHUVLWDV�1HJHUL�-DNDUWD��-DQXDUL� �����

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJDSOLNDVLNDQ�PDWHULDO�EHWRQ�ULQJDQ�EHUVHUDW SDGD�
NXVHQ��NKXVXVQ\D�DNDQ�GLDSOLNDVLNDQ�SDGD�NXVHQ�SLQWX��3HQHOLWLDQ�GLODNXNDQ�XQWXN�
PHPEHULNDQ�VROXVL�DWDX�DOWHUQDWLI�EDJL�PDV\DUDNDW�XQWXN�GLSHUWLPEDQJNDQ�GDODP�
SHPLOLKDQ� PDWHULDO� XQWXN� NXVHQ� SLQWX�� 6HODLQ� PHUHGXNVL� EHUDW� DWDX� EHEDQ� PDWL�
VWUXNWXU�\DQJ�WHUGDSDW�SDGD�NXVHQ�EHWRQ�NRQYHQVLRQDO�\DQJ�GLMXDO�GL�SDVDUDQ��WXMXDQ�
ODLQQ\D�\DLWX�PHQJKDVLONDQ�PDWHULDO�EHWRQ�ULQJDQ�\DQJ�PHPLOLNL�PXWX \DQJ�VHVXDL�
GHVDLQ�GDQ�SHUHQFDQDDQ�VHKLQJJD�GDSDW�GLDSOLNDVLNDQ�XQWXN�SHPEXDWDQ�NXVHQ�SLQWX
EHWRQ�

:DNWX� SHQHOLWLDQ� SDGD� EXODQ� 0HL� ����±1RYHPEHU� ������ 0HWRGH� SHQHOLWLDQ�
PHQJJXQDNDQ�0HWRGH� (NVSHULPHQ�� $JUHJDW� 5LQJDQ� \DQJ� GLJXQDNDQ� \DLWX� EDWX�
DSXQJ� �SXPLFH�� GHQJDQ� EDKDQ� WDPEDK� VHUDW LMXN� DUHQ� �DUHQJD� SLQQDWD��� 8QWXN�
PHQJHWDKXL�PXWX�EHWRQ�ULQJDQ�\DQJ�GLUHQFDQDNDQ��PDND�GLODNXNDQ�XML�WHNDQ�GDQ�
WDULN�EHODK�SDGD�VDPSHO�EHQGD�XML�VLOLQGHU�XNXUDQ���FPî��FP�

+DVLO�SHQHOLWLDQ�SDGD�XPXU�EHWRQ����KDUL�GHQJDQ�NRPSRVLVL������EDWX�DSXQJ�GDQ�
���VHUDW LMXN��PHQJKDVLONDQ�QLODL�NXDW�WHNDQ�UDWD�UDWD������03D�GDQ�QLODL�NXDW�WDULN�
EHODK�UDWD�UDWD������03D��1LODL�NXDW� WHNDQ�GDQ� WDULN�EHODK�KDVLO�PHPHQXKL�PXWX�
UHQFDQD��NHPXGLDQ�FDPSXUDQ�WHUVHEXW�GLDSOLNDVLNDQ�SDGD�SHPEXDWDQ�NXVHQ�SLQWX�
VHVXDL�JDPEDU�GHVDLQ�UHQFDQD�

.DWD�.XQFL���%HWRQ�5LQJDQ�%HUVHUDW�,MXN��.XVHQ�%HWRQ� .XVHQ�3LQWX��0XWX�
%HWRQ�
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1XUXO� =DTLD� 3XWUL� $EGXO�� 7KH� 8WLOL]LQJ� 2I� 6XJDU� 3DOP� )LEHU /LJKWZHLJKW�
&RQFUHWH� 7R� %H� $SSOLHG� 2Q� 'RRU� )UDPH�� %DFKHORU� 7KHVLV�� -DNDUWD�� &LYLO�
(QJLQHHULQJ��)DFXOW\�RI�(QJLQHHULQJ��6WDWH�8QLYHUVLW\�RI�-DNDUWD��-DQXDU\�������

7KLV�UHVHDUFK�DLPV�WR�DSSOLFDWH�ILEURXV�OLJKWZHLJKW�FRQFUHWH�IRU�IUDPH�VSHFLILFDOO\�
GRRU� IUDPH�� 5HVHDUFK� GRQH� WR� JLYH� SHRSOH� VROXWLRQ� RU� DOWHUQDWLYH� ZKLOH� EHLQJ�
FRQVLGHUHG� LQ�RUGHU� WR�FKRRVH� WKHLU�GRRU� IUDPH�PDWHULDOV��%HVLGHV� LW�FDQ�UHGXFH�
ZHLJKW� RI� WKH� FRQYHQWLRQDO� FRQFUHWH� IUDPH� WKDW� EHHQ� VROG� LQ� PDUNHW�� WKH� RWKHU�
SXUSRVH�LV�WR�SURGXFH�D�ILEURXV�OLJKWZHLJKW�FRQFUHWH�ZKLFK�KDV�D�JRRG�TXDOLW\�WKDW�
FRPSOLHG�WKH�SUHOLPLQDU\�GHVLJQ�VR�LW�FDQ�EH�DSSOLHG�RQ�GRRU IUDPH�

7LPH�UHVHDUFK�RQ�0HL������� 1RYHPEHU�������5HVHDUFK�PHWKRGRORJ\�WKDW�XVHV�LV�
H[SHULPHQW�PHWKRG��3XPLFH�VWRQH�LV�OLJKWZHLJKW�DJJUHJDWH�WKDW�XVHV�ZLWK�DGGLWLRQ�
RI�SDOP�ILEHU��DUHQJD�SLQQDWD���7R�NQRZ�WKH�TXDOLW\�RI�FRQFUHWH�WKDW�EHHQ�SODQHG��
WKHQ�D�FRPSUHVVLYH�DQG�VSOLW�WHQVLOH�WHVW�LV�SHUIRUPHG�RQ�D���FP�î���FP�F\OLQGHU�
VSHFLPHQ�

7KH� UHVXOW� RI� FRPSUHVVLYH� DQG� VSOLW� WHQVLOH� WHVW� RI� ��� GD\V� FXULQJ� WLPH� ZLWK�
FRPSRVLWLRQ������SXPLFH�DQG����SDOP�ILEHU��WKH�DYHUDJH�FRPSUHVVLYH�VWUHQJWK LV�
�����03D� DQG� WKH� DYHUDJH� VSOLW� WHQVLOH� VWUHQJWK� LV� �����03D��$FFRUGLQJ� WR� WKH�
UHVXOWV� WKH YDOXH RI FRPSUHVVLYH DQG VSOLW WHQVLOH VWUHQJWK KDV IXOILOO WKH SUHOLPLQDU\�
TXDOLW\�SODQHG�

.H\ZRUGV�� 6XJDU� 3DOP� )LEHU /LJKWZHLJKW� &RQFUHWH�� &RQFUHWH� )UDPH�� 'RRU�
)UDPH��&RQFUHWH�4XDOLW\�
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3XML GDQ�V\XNXU�SHQXOLV�SDQMDWNDQ�NHKDGLUDW�$OODK�6:7��NDUHQD�DWDV�EHUNDW�
UDKPDW� VHKDW� GDQ� NDUXQLD� \DQJ� GLEHULNDQ�1\D�� SHQXOLV� GDSDW� PHODNVDQDNDQ�
SHQHOLWLDQ�GDQ�SHQXOLVDQ�VNULSVL�GHQJDQ�MXGXO�³3HQJJXQDDQ�%HWRQ�5LQJDQ�%HUVHUDW�
,MXN� XQWXN� 'LDSOLNDVLNDQ� SDGD� .XVHQ� 3LQWX´� GDODP� UDQJND�PHPHQXKL� VHEDJLDQ�
SHUV\DUDWDQ�XQWXN�PHQGDSDWNDQ�JHODU�VDUMDQD�GL�3URJUDP�6WXGL�3HQGLGLNDQ�7HNQLN�
%DQJXQDQ��-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�-DNDUWD�

3HQXOLVDQ�VNULSVL�LQL�WLGDN�OXSXW�GDUL�EDQWXDQ�GDQ�GRD�GDUL�EHUEDJDL�SLKDN��
ROHK� NDUHQD� LWX� SHQXOLV� PHQJXFDSNDQ� WHULPDNDVLK� DWDV� EDQWXDQ� \DQJ� GLEHULNDQ�
GDODP�PHQ\HOHVDLNDQ�VNULSVL�LQL�NHSDGD�

�� ,EX�$QLVDK��07��� VHODNX�.HWXD�3URJUDP�6WXGL�6��3HQGLGLNDQ�7HNQLN�
%DQJXQDQ�� -XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�
-DNDUWD�

�� %DSDN� 3ULKDQWRQR� 67��� 0�(QJ��� GDQ� ,EX� 'DU\DWL� 07��� VHODNX� 'RVHQ�
3HPELPELQJ�6NULSVL�

�� 6HOXUXK�GRVHQ�GDQ�VWDI�NDU\DZDQ�-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��
8QLYHUVLWDV�1HJHUL�-DNDUWD�

�� %DSDN� 6XUDWPDQ� VHODNX� /DERUDQ� /DERUDWRULXP� 8ML� %DKDQ�� -XUXVDQ�
7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�-DNDUWD�

�� .HOXDUJD� SHQXOLV�� %DSDN� -RQDLGL� $EGXOODK� GDQ� ,EX� 'HYL� +DULVLDQW\��
VHUWD� DGLN� 1XUXO� =DKZD� =DTLD� 3XWUL� $EGXO� GDQ�0XKDPPDG� $OIDWKLU�
=DNNL� $EGXOODK�� 7DQWH� 'LDQD� $ULVLDW\� \DQJ� WHODK� PHPEHUL� EDQ\DN�
GXNXQJDQ�VHODPD�SHQJHUMDDQ�VNULSVL�LQL�

�� 5HVN\��$GDP��.DNDV��5LIGD��$JQHV��1DWDV\D��(UP\��%DL��5DWQD��<RJD��
$U\QD�VHUWD�WHPDQ�WHPDQ�VDWX�DQJNDWDQ�3HQGLGLNDQ�7HNQLN�%DQJXQDQ�
�����\DQJ�LNXW�PHPEHUL�GXNXQJDQ�GDODP�SHQJHUMDDQ�VNULSVL�LQL�

�� 0D\DQJ�� %DJDV�� 0LVV\�� .HL�� <RDQ�� $QJJLW�� 9DQ\D�� 3LQND�� 5DKD\X��
=DKUD�� ,LQ� \DQJ� VHODOX� PHPEHUL� GXNXQJDQ� GDQ� GRD� NHSDGD� SHQXOLV��
WHULPDNDVLK�

3HQXOLV�PHQ\DGDUL�EDKZD�SHQXOLVDQ�VNULSVL�LQL�PDVLK�WHUGDSDW�NHNXUDQJDQ�
GDQ�NHWHUEDWDVDQ��ROHK�NDUHQD�LWX�SHQXOLV�PHPEXWXKNDQ�VDUDQ�VHUWD�PDVXNDQ�GDUL�
SHPEDFD�GHPL�SHUEDLNDQ� VNULSVL� LQL��3HQXOLV�EHUKDUDS� VNULSVL� LQL� GDSDW�PHPEHUL�
NRQWULEXVL�GDODP�PHQDPEDK�ZDZDVDQ�GDQ�PHQMDGL�VXPEHU�EDFDDQ�\DQJ�EHUPDQIDDW�
EDJL�SHPEDFD�

3HQXOLV

1XUXO�=DTLD�3XWUL�$EGXO
����������
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.DU\D�WXOLV�LQL�VD\D�SHUVHPEDKNDQ�NHSDGD�NHOXDUJD�VD\D��%DED�-RQDLGL�$EGXOODK��

0DPD�'HYL�+DULVLDQW\��7DQWH�'LDQD�$ULVLDW\��$GLN�=DKZD�=DTLD�GDQ�0��$OIDWKLU�

=DNNL�\DQJ�WHODK�EHUSHUDQ�EHVDU�VHODPD�PDVD�SHQGLGLNDQ�VD\D��7HULPDNDVLK�DWDV�

GXNXQJDQ�GDQ�GRD�\DQJ�GLEHULNDQ�
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3XML�GDQ�V\XNXU�SHQXOLV�SDQMDWNDQ�NHKDGLUDW�$OODK�6:7��NDUHQD�DWDV�EHUNDW�
UDKPDW� VHKDW� GDQ� NDUXQLD� \DQJ� GLEHULNDQ�1\D�� SHQXOLV� GDSDW� PHODNVDQDNDQ�
SHQHOLWLDQ�GDQ�SHQXOLVDQ�VNULSVL�GHQJDQ�MXGXO�³3HQJJXQDDQ�%HWRQ�5LQJDQ�%HUVHUDW�
,MXN XQWXN� 'LDSOLNDVLNDQ� SDGD� .XVHQ� 3LQWX´� GDODP� UDQJND�PHPHQXKL� VHEDJLDQ�
SHUV\DUDWDQ�XQWXN�PHQGDSDWNDQ�JHODU�VDUMDQD�GL�3URJUDP�6WXGL�3HQGLGLNDQ�7HNQLN�
%DQJXQDQ��-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�-DNDUWD�

3HQXOLVDQ�VNULSVL�LQL�WLGDN�OXSXW�GDUL�EDQWXDQ�GDQ�GRD�GDUL�EHUEDJDL�SLKDN��
ROHK� NDUHQD� LWX� SHQXOLV� PHQJXFDSNDQ� WHULPDNDVLK� DWDV� EDQWXDQ� \DQJ� GLEHULNDQ�
GDODP�PHQ\HOHVDLNDQ�VNULSVL�LQL�NHSDGD�

�� ,EX�$QLVDK��07��� VHODNX�.HWXD�3URJUDP�6WXGL�6��3HQGLGLNDQ�7HNQLN�
%DQJXQDQ� -XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�
-DNDUWD�

�� %DSDN� 3ULKDQWRQR� 67��� 0�(QJ��� GDQ� ,EX� 'DU\DWL� 07��� VHODNX� 'RVHQ�
3HPELPELQJ�6NULSVL�

��� 6HOXUXK�GRVHQ�GDQ�VWDI�NDU\DZDQ�-XUXVDQ�7HNQLN�6LSLO��)DNXOWDV�7HNQLN��
8QLYHUVLWDV�1HJHUL�-DNDUWD�

��� %DSDN 6XUDWPDQ� VHODNX� /DERUDQ� /DERUDWRULXP� 8ML� %DKDQ�� -XUXVDQ�
7HNQLN�6LSLO��)DNXOWDV�7HNQLN��8QLYHUVLWDV�1HJHUL�-DNDUWD�

��� .HOXDUJD� SHQXOLV�� %DSDN� -RQDLGL� $EGXOODK� GDQ� ,EX� 'HYL� +DULVLDQW\��
7DQWH�'LDQD�$ULVLDW\�� VHUWD�DGLN�1XUXO�=DKZD�=DTLD�3XWUL�$EGXO�GDQ�
0XKDPPDG� $OIDWKLU� =DNNL� $EGXOODK� \DQJ� WHODK� PHPEHUL� EDQ\DN�
GXNXQJDQ�VHODPD�SHQJHUMDDQ�VNULSVL�LQL�

��� 5HVN\��$GDP��.DNDV��5LIGD��$JQHV��1DWDV\D��(UP\��%DL��5DWQD��<RJD��
$U\QD�VHUWD�WHPDQ�WHPDQ�VDWX�DQJNDWDQ�3HQGLGLNDQ�7HNQLN�%DQJXQDQ�
�����\DQJ�LNXW�PHPEHUL�GXNXQJDQ�GDODP�SHQJHUMDDQ�VNULSVL�LQL�

��� 0D\DQJ�� %DJDV�� 0LVV\�� .HL�� <RDQ�� $QJJLW�� 9DQ\D�� 3LQND�� 5DKD\X��
=DKUD�� ,LQ� \DQJ� VHODOX� PHPEHUL� GXNXQJDQ� GDQ� GRD� NHSDGD� SHQXOLV��
WHULPDNDVLK�

3HQXOLV�PHQ\DGDUL�EDKZD�SHQXOLVDQ�VNULSVL�LQL�PDVLK�WHUGDSDW�NHNXUDQJDQ�
GDQ�NHWHUEDWDVDQ��ROHK�NDUHQD�LWX�SHQXOLV�PHPEXWXKNDQ�VDUDQ�VHUWD�PDVXNDQ�GDUL�
SHPEDFD�GHPL�SHUEDLNDQ� VNULSVL� LQL��3HQXOLV�EHUKDUDS� VNULSVL� LQL� GDSDW�PHPEHUL�
NRQWULEXVL�GDODP�PHQDPEDK�ZDZDVDQ�GDQ�PHQMDGL�VXPEHU�EDFDDQ�\DQJ�EHUPDQIDDW�
EDJL�SHPEDFD�

3HQXOLV

1XUXO�=DTLD�3XWUL�$EGXO
����������
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