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$EVWUDFW

� 5XEEHU� SODQW� EUHHGLQJ� DQG� VHOHFWLRQ�
SURJUHVV� GHSHQGV� YHU\� PXFK� RQ� SRWHQF\� DQG�
VRXUFH�RI�JHQHWLF�YDULDELOLW\��*HQHWLF�YDULDELOLW\�FDQ�
EH�REWDLQHG�IURP�FURVVLQJ�DFWLYLW\�DPRQJ�SDUHQWDO�
FORQHV� ZKLFK� KDYH� IDU� JHQHWLF� UHODWLRQVKLS� 7KH��
SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH� WKH�
SHUIRUPDQFH�RI�SODQW�JURZWK�DQG�GU\�UXEEHU�\LHOG�
SRWHQWLDO�RI�UXEEHU�JHQRW\SHV�FRPLQJ�IURP�FURVVLQJ�
UHVXOW�RI� UXEEHU�SDUHQWDO�FORQHV�ZKLFK�KDYH� ORQJ�
JHQHWLF�UHODWLRQVKLS�LQ�VHHGOLQJ�HYDOXDWLRQ�WULDO� $��
WRWDO�RI����JHQRW\SHV�FURVVLQJ�UHVXOW�ZHUH�XVHG�LQ�
WKLV�UHVHDUFK� 55,0������,$1������,55������3%�������
55,,������30�����,55������DQG�,55�����FORQHV�ZHUH�
XVHG� DV� IHPDOH� SDUHQWDO� FORQHV� GHULYHG� IURP�
:LFNKDP
V�SRSXODWLRQ��ZKLOH�31�������31�������31�
������31�������31�������31�������31������DQG�31�
����� FORQHV�ZHUH� XVHG� DV�PDOH� SDUHQWDO� FORQHV�
GHULYHG� IURP� ,55'%� H[SHGLWLRQ� LQ� ������ 7KH� )��
JHQRW\SHV�SRSXODWLRQ�ZHUH�SODQWHG�DW�6XQJHL�3XWLK�
5HVHDUFK�&HQWUH�([SHULPHQWDO�*DUGHQ��,QGRQHVLDQ�
5XEEHU�5HVHDUFK�,QVWLWXWH�LQ� ������ZLWK�SODQWLQJ�
GLVWDQFH���[���P� 7KH�HYDOXDWLRQ�ZDV�GRQH�RQ�SODQW��
JURZWK�� EDUN� DQDWRP\�� DQG� GU\� UXEEHU� \LHOG�
SRWHQWLDO��$QDO\VLV�UHVXOW�VKRZHG�WKDW�WKH�YDULDWLRQ�
ZDV� VLJQLILFDQW� IRU� ILYH� YDULDEOHV� REVHUYHG��ZLWK�
FRHIILFLHQW�RI�YDULDQFH�RI�GU\�UXEEHU�\LHOG���������
JLUWK� �������� EDUNWKLFNQHVV� �������� QXPEHU� RI�
ODWH[�YHVVHO� ULQJV���������DQG�GLDPHWHU�RI� ODWH[�
YHVVHO�FHOOV���������7KH�JHQRW\SH�*���DQG�*�����
ZHUH�WKH�SODQWV�ZKLFK�KDG�KLJKHU�GU\�UXEEHU�\LHOG�
SRWHQWLDO�WKDQ�RWKHU�JHQRW\SHV�ZKLFK�ZHUH�������
J�W�W� DQG� ������ J�W�W� UHVSHFWLYHO\�� 7KH� WZR�
JHQRW\SHV�DOVR�KDG� YLJRURXV�SODQW� JURZWK��ZHUH�

WKHLU�JLUWK�VL]H�ZHUH����FP�DQG������FP�DW�WHQ�\HDUV�
ROG��UHVSHFWLYHOW\�

.H\ZRUGV�� +HYHD� EUDVLOOLHQVLV�� IDU� JHQHWLF�
UHODWLRQVKLS�� JHQHWLF� YDULDELOLW\��
JURZWK��GU\�UXEEHU�\LHOG

$EVWUDN

.HPDMXDQ� SHPXOLDDQ� GDQ� VHOHNVL�
WDQDPDQ�NDUHW�VDQJDW�EHUJDQWXQJ�NHSDGD�SRWHQVL�
GDQ� NHWHUVHGLDDQ� VXPEHU� NHUDJDPDQ� JHQHWLN��
.HUDJDPDQ� JHQHWLN� GDSDW� GLKDVLONDQ� PHODOXL�
NHJLDWDQ�SHUVLODQJDQ�DQWDU� WHWXD�\DQJ�PHPLOLNL�
KXEXQJDQ�NHNHUDEDWDQ� MDXK��7XMXDQ�SHQHOLWLDQ�
LQL� DGDODK� XQWXN� PHQJHYDOXDVL� NHUDJDDQ�
WDQDPDQ� GDQ� SRWHQVL� KDVLO� NDUHW� NHULQJ� � GDUL�
JHQRWLSH� KDVLO� SHUVLODQJDQ� EHUNHUDEDW� MDXK� � GL�
SHQJXMLDQ� HYDOXDVL� VHPDLDQ�� 6HEDQ\DN� ���
JHQRWLSH� KDVLO� SHUVLODQJDQ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL�� �6HEDJDL� WHWXD�EHWLQD�GLJXQDNDQ�
NORQ�\DQJ�EHUDVDO�GDUL�SRSXODVL�:LFNKDP�\DLWX�
55,0������,$1������,55������3%������55,,������
30�����,55������GDQ�,55������VHGDQJNDQ�VHEDJDL�
WHWXD� MDQWDQ�GLJXQDNDQ� � JHQRWLSH� \DQJ�EHUDVDO�
GDUL� HNVSHGLVL� ,55'%� ����� GL� DQWDUDQ\D� � 31�
������31�������31�������31�������31�������31�
������31������GDQ�31�������3RSXODVL�JHQRWLSH�)��
WHUVHEXW� � GLWDQDP� GL� .HEXQ� 3HUFREDDQ� %DODL�
3HQHOLWLDQ� 6XQJHL� 3XWLK�� 3XVDW� 3HQHOLWLDQ� .DUHW�
SDGD� WDKXQ� ����� GHQJDQ� PHQJJXQDNDQ� MDUDN�
WDQDP� �� [� �� P�� (YDOXDVL� GLODNXNDQ� WHUKDGDS�
NDUDNWHU�SHUWXPEXKDQ�WDQDPDQ��DQDWRPL�NXOLW��
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GDQ� SRWHQVL� KDVLO� NDUHW�� +DVLO� DQDOLVLV�
PHQXQMXNNDQ�NHUDJDPDQ�\DQJ�FXNXS�VLJQLILNDQ�
SDGD� OLPD� VLIDW� \DQJ� GLDPDWL� GHQJDQ� NRHILVLHQ�
NHUDJDPDQ�KDVLO�NDUHW�NHULQJ���������OLOLW�EDWDQJ�
�������� XNXUDQ� WHEDO� NXOLW� �������� MXPODK�
FLQFLQ�SHPEXOXK�ODWHNV���������GDQ�GLDPHWHU�VHO�
SHPEXOXK�ODWHNV���������*HQRWLSH�*����GDQ�*�
�����PHUXSDNDQ�WDQDPDQ�\DQJ�PHPLOLNL�SRWHQVL�
KDVLO� NDUHW� SDOLQJ� WLQJJL� GLEDQGLQJNDQ� JHQRWLSH�
ODLQQ\D��PDVLQJ�PDVLQJ�VHEHVDU�������J�S�V�GDQ�
������ J�S�V�� .HGXD� JHQRWLSH� WHUVHEXW� MXJD�
PHPLOLNL� SHUWXPEXKDQ� WDQDPDQ� SDOLQJ� MDJXU��
GHQJDQ�XNXUDQ�OLOLW�EDWDQJ�WDQDPDQ�\DLWX�������
FP�GDQ�������FP�SDGD�XPXU�VHSXOXK�WDKXQ�

.DWD�NXQFL��+HYHD�EUDVLOLHQVLV��NHNHUDEDWDQ�MDXK��
NHUDJDPDQ� JHQHWLN�� SHUWXPEXKDQ��
KDVLO�NDUHW�NHULQJ

3(1'$+8/8$1�

� $NWLILWDV�SHPXOLDDQ�WDQDPDQ�NDUHW�GL�
,QGRQHVLD � WHUXV� G L ODNXNDQ� XQWXN�
PHPSHUROHK� NORQ�NORQ� XQJJXO� EDUX� \DQJ�
OHELK� SURGXNWLI� GDQ� PHPLOLNL� NDUDNWHU�
DJURQRPLV� \DQJ� GLLQJLQNDQ�� .ORQ� XQJJXO�
ELDVDQ\D�GLSHUROHK�PHODOXL�VHOHNVL�WHUKDGDS�
SRSXODVL�WXUXQDQ�SHUWDPD�GDUL�KDVLO�VXDWX�
SHUVLODQJDQ��6HOHNVL�SDGD�WXUXQDQ�SHUWDPD�
LQL�VDQJDW�SHQWLQJ�GDQ�VHEDJDL�GDVDU�XQWXN�
PHODNXNDQ�WDKDSDQ�SHQJXMLDQ�VHODQMXWQ\D��
6HOHNVL�WDQDPDQ�VHFDUD�IHQRWLSLN�SDGD�VXDWX�
SRSXODVL�WDQDPDQ�KDVLO�SHUVLODQJDQ� �GDSDW�
GLODNXNDQ� GHQJDQ� PHOLKDW� SHQDPSLODQ�
SRSXODVL� GDUL� VXDWX� SRSXODVL� WDQDPDQ�
�%RURMHYLF��������0DQJRHQGLGMRMR��������

� .ORQ� NDUHW� \DQJ� EHUNHPEDQJ� SDGD�
VDDW� LQL� PHUXSDNDQ� NORQ� XQJJXO� \DQJ�
GLKDVLONDQ� GDUL� SHPXOLDDQ� GDQ� VHOHNVL�
WHUKDGDS�SRSXODVL�WDQDPDQ�KDVLO�HNVSHGLVL�
+HQU\�:LFNKDP�SDGD�WDKXQ�������6DPSDL�
GHQJDQ�VDDW�LQL��SURGXNWLYLWDV�WDQDPDQ�\DQJ�
GDSDW�GLFDSDL�GDUL�NORQ�NORQ�XQJJXO�WHUVHEXW�
VHNLWDU�����������NJ�KD�WK��3URGXNWLYLWDV�
WHUVHEXW�PDVLK� MDXK�GDUL� SRWHQVL� WDQDPDQ�
NDUHW� VHVXQJJXKQ\D��0HQXUXW� $]L]� ��������
VHFDUD� WHRULWLV� SURGXNWLYLWDV� NDUHW� GDSDW�
PHQFDSDL� ����� NJ�KD�WK�� VHGDQJNDQ�
PHQXUXW� +R� �������� SRWHQVL� SURGXNVL�
WDQDPDQ� NDUHW� GDSDW� PHQFDSDL� ���
WRQ�KD�WK�

/DPEDWQ\D� NHQDLNDQ� SURGXNWLYLWDV�
WHUVHEXW� PHQXUXW� 0DGMLG� ������� DGDODK�
NDUHQD�VDQJDW� WHUEDWDVQ\D�VXPEHU�JHQHWLN�
DNLEDW� GDUL� SHUVLODQJDQ� \DQJ� GLODNXNDQ�

VHFDUD� WHUXV� PHQHUXV� SDGD� SRSXODVL�
:LFNKDP� ������ VHKLQJJD� NHWXUXQDQ�
WDQDPDQ� \DQJ� GLKDVLONDQ� PHQJDODPL�
WHNDQDQ� VL ODQJ� GDODP� � LQEUHHGLQJ�
GHSUHVVLRQ��� 0HQXUXW� SHQHOLWL� \DQJ� VDPD��
NHWHUEDWDVDQ� GDODP� SHPEHQWXNDQ�
YDULDELOLWDV� JHQHWLN� PHUXSDNDQ� IDNWRU�
SHPEDWDV� GDODP� PHQDLNNDQ� SURGXNWLYLWDV�
NORQ� NDUHW�� � 'HQJDQ� GHPLNLDQ�� DJDU� NORQ�
NORQ� XQJJXO� EDUX� GDSDW� GLKDVLONDQ� PDND�
VXPEHU� NHUDJDPDQ� JHQHWLN� NDUHW� \DQJ�
WHUVHGLD� SHUOX� GLSHUOXDV�� 8SD\D� SHUDNLWDQ�
JHQRWLSH� EDUX� PHODOXL� SHUVLODQJDQ� SHUOX�
VHFDUD�WHUXV�PHQHUXV�GLODNXNDQ�

'D O DP � XSD\D � PHPSH UEHVD U �
YDULDELOLWDV� JHQHWLN� NDUHW�� ,QGRQHVLD� WHODK�
EHNHUMDVDPD�GHQJDQ�QHJDUD�DQJJRWD�,55'%�
�,QWHUQDWLRQDO� 5XEEHU� 5HVHDUFK� DQG�
'HYHORSPHQW� %RDUG��� $QWDUD� WDKXQ� ����� ��
����� ,QGRQHVLD� WHODK� PHQHULPD� �����
JHQRWLSH�PDWHULDO�SODVPD�QXWIDK�NDUHW�KDVLO�
HNVSHGLVL�,55'%�GL�/HPEDK�$PD]RQ��%UD]LO���
*HQRWLSH�JHQRWLSH� WDQDPDQ� WHUVHEXW� WHODK�
GLNROHNVL�VHFDUD�H[�VLWX�GL�.HEXQ�3HUFREDDQ�
%DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK�� 6XPDWHUD�
8WDUD�� 'DUL� KDVLO� HYDOXDVL� WHUKDGDS� VLIDW�
SHUWXPEXKDQ� GDQ� KDVLO� NDUHW� NHULQJ�
GLNHWDKXL�EDKZD�WLGDN�GLWHPXNDQ�JHQRWLSH�
WDQDPDQ�\DQJ�PHPLOLNL�SRWHQVL�KDVLO�ODWHNV�
WLQJJL�� /DSRUDQ� $LGL�'DVOLQ� HW� DO�� �������
PHQ\HEXWNDQ� EHEHUDSD� JHQRWLSH� PHPLOLNL�
SHUWXPEXKDQ� MDJXU�� WHWDSL� KDVLO� ODWHNV�
VDQJDW�UHQGDK���+DVLO��SHQHOLWLDQ�\DQJ�VDPD�
MXJD� WHODK� GLODSRUNDQ� 2QJ� HW� DO�� ��������
1DPXQ� GHPLNLDQ�� SRWHQVL� SODVPD� QXWIDK�
,55'%�SHUOX�GLPDQIDDWNDQ�VHFDUD�PDNVLPDO�
GDQ�VLVWHPDWLV�PHODOXL�SURJUDP�SHUVLODQJDQ�
EXDWDQ� XQWXN� PHQJKDVLONDQ� NORQ� XQJJXO�
SHQJKDVLO�ODWHNV�ND\X�GDQ�WDKDQ�SHQ\DNLW�

� .HPDMXDQ� SHPXOLDDQ� GDQ� VHOHNVL�
WDQDPDQ� NDUHW� VDQJDW� EHUJDQWXQJ� NHSDGD�
SRWHQVL � GDQ� NHWHUVHGLDDQ� VXPEHU�
NHUDJDPDQ� JHQHWLN�� 8QWXN� PHQFLSWDNDQ�
NHUDJDPDQ�JHQHWLN�\DQJ�OXDV��GL�DQWDUDQ\D�
GDSDW� GL ODNXNDQ� PHODOXL� NHJLDWDQ�
SHUVLODQJDQ� EXDWDQ� �KLEULGLVDVL�� \DQJ�
EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� WXUXQDQ�
\DQJ� PHPLOLNL� VLIDW� XQJJXO�� 'DUL� KDVLO�
SHUVLODQJDQ� GLKDUDSNDQ� PXQFXOQ\D�
EHEHUDSD�JHQRWLSH�EDUX�\DQJ�PHZDULVL�VLIDW�
XQJJXO� GDUL� NH� GXD� WHWXDQ\D�� 7LQJNDW�
YDULDELOLWDV� JHQHWLN� \DQJ� GLKDVLONDQ�
WHUJDQWXQJ� SDGD� KXEXQJDQ� NHNHUDEDWDQ�
JHQHWLN� GDUL� WHWXD� \DQJ� GLJXQDNDQ� GDODP�

6D\XUDQGL�GDQ�:RHODQ



SHUVLODQJDQ� �6D\XUDQGL� GDQ� $LGL�'DVOLQ��
������� %HUGDVDUNDQ� DQDOLVLV� '1$� GHQJDQ�
PHQJJXQDNDQ� WHNQLN� 5$3'� PHQXQMXNNDQ�
EDKZD� NORQ� DVDO� SRSXODVL� :LFNKDP� �����
PHPLOLNL� KXEXQJDQ� NHNHUDEDWDQ� JHQHWLN�
FXNXS� MDXK� GHQJDQ� SODVPD� QXWIDK� ,55'%�
����� �2NWDYLD� HW� DO��� ������� 'HQJDQ�
SHUVLODQJDQ� DQWDU� WHWXD� EHUNHUDEDW� MDXK�
GLKDUDSNDQ�GDSDW��GLKDVLONDQ�WXUXQDQ�\DQJ�
OHELK� XQJJXO� \DQJ� WHUHNVSUHVL� PHODOXL�
KHWHURVLV�NHSDGD�NHWXUXQDQ�SHUWDPDQ\D��

� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL� NHUDJDDQ� SHUWXPEXKDQ� GDQ�
SRWHQVL�KDVLO�NDUHW�NHULQJ�GDUL�JHQRWLSH�NDUHW��
KDVLO� SHUVLODQJDQ� WHWXD� NDUHW� EHUNHUDEDW�
MDXK��GL�SHQJXMLDQ�HYDOXDVL�VHPDLDQ�

%$+$1�'$1�0(72'(�

� 3HQHO L W LDQ� LQ L � PHQJJXQDNDQ�
VHEDQ\DN����JHQRWLSH�)��KDVLO�SHUVLODQJDQ� �
GDUL�WHWXD��EHUNHUDEDW�MDXK��.ORQ�55,0������
,$1������,55������3%������55,,������30�����
,55� ����� GDQ� ,55� ���� GLJXQDNDQ� VHEDJDL�
WHWXD�EHWLQD�\DQJ�PHUXSDNDQ�KDVLO� VHOHNVL�
GDUL� SRSXODVL� :LFNKDP� ������ VHGDQJNDQ�
NORQ�31�������31�������31�������31�������
31�������31�������31������GDQ�31������
GLJXQDNDQ�VHEDJDL�WHWXD�MDQWDQ�\DQJ�EHUDVDO�
GDUL� KDVLO� HNVSHGLVL� SODVPD� QXWIDK� ,55'%�
WDKXQ�������*HQRWLSH�)��KDVLO�SHUVLODQJDQ�
GLWDQDP�GL�NHEXQ�SHUFREDDQ�%DODL�3HQHOLWLDQ�
6XQJHL�3XWLK�SDGD�WDKXQ������GHQJDQ�MDUDN�
WDQDP� ���[���PHWHU�VHSHUWL�GLVDMLNDQ�SDGD�
7DEHO����

1R�
7HWXD�

3DUHQWV�

-XPODK�

JHQRWLSH�

1XPEHU�RI�

JHQRW\SHV�
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*HQRW\SHV�QXPEHU�
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���� 30����;�31������ �� *����

���� 55,,�����;�31������ �� *������*�����
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7RWDO� ��� �

�

7DEHO� ���*HQRWLSH�KDVLO� SHUVLODQJDQ�GDUL� WHWXD� DVDO� SRSXODVL�:LFNKDP������GDQ�SODVPD�
QXWIDK�,55'%�����

7DEOH����*HQRW\SHV�FURVVLQJ�UHVXOW�RI�WKH�SDUHQWDO�RULJLQ�RI�:LFNKDP������SRSXODWLRQ�DQG�,55'%�
�����JHUPSODVP

.HUDJDDQ�GDQ�3RWHQVL�+DVLO�.DUHW�'DUL�%HEHUDSD�*HQRWLSH�+DVLO�3HUVLODQJDQ�$QWDU�7HWXD�7DQDPDQ��%HUNHUDEDW�-DXK
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3RSXODVL� WDQDPDQ� \DQJ� GLDPDWL�
PHUXSDNDQ� WDQDPDQ� \DQJ� EHOXP� SHUQDK�
G LVDGDS� VHEH OXPQ\D� � 3HQJDPDWDQ�
GLODNXNDQ� SDGD� VHWLDS� JHQRWLSH� WDQDPDQ��
3DUDPHWHU��OLOLW�EDWDQJ�GDQ�WHEDO�NXOLW�GLXNXU�
SDGD�NHWLQJJLDQ����FP�GL�DWDV�SHUPXNDDQ�
WDQDK��GSW���-XPODK�FLQFLQ�SHPEXOXK�ODWHNV�
GDQ�GLDPHWHU� VHO� SHPEXOXK� ODWHNV�GLDPDWL�
GHQJDQ�PHQJJXQDNDQ�PHWRGH�*RPH]�HW�DO��
��������GHQJDQ�FDUD�PHQJDPELO�FRQWRK�NXOLW�
EHUGLDPHWHU���FP�SDGD�NHWLQJJLDQ����FP�GSW��
3RWHQVL� KDVLO� GLKLWXQJ� EHUGDVDUNDQ� EHUDW�
NDUHW� NHULQJ� SHU� SRKRQ� SHU� VDGDS� �J�S�V��
GHQJDQ�PHQJJXQDNDQ��VLVWHP�VDGDS��6���G��
SDGD� NHWLQJJLDQ� ��� FP� GSW� VHODPD� HQDP�
EXODQ�\DLWX�EXODQ�-DQXDUL�²�-XQL�������

� 'DWD� KDVLO� SHQHOLWLDQ� SDGD� 7DEHO� ��
GLDQDOLVLV� PHQJJXQDNDQ� VWDWLVWLN� GHQJDQ�
PHPDQIDDWNDQ� SURJUDP� 0,1,7$%� YHU�� ���
XQWXN�PHQGDSDWNDQ�QLODL�WHQJDK��PLQLPXP��
PDNVLPXP�� VWDQGDU� GHYLDVL� GDQ� NRHILVLHQ�
NHUDJDPDQ�GDUL�SRSXODVL�WDQDPDQ�)��\DQJ�
GLXML�� 1RPRU� JHQRWLSH� WDQDPDQ� KDVLO�
SHUVLODQJDQ�DQWDUD�NORQ�SRSXODVL�:LFNKDP�
�����GDQ�SODVPDQXWIDK�,55'%������

+$6,/�'$1�3(0%$+$6$1

� $QDOLVLV� VWDWLVWLN� WHUKDGDS� KDVLO�
SHQJDPDWDQ� SHUWXPEXKDQ� WDQDPDQ��
DQDWRPL� NXOLW� GDQ� KDVLO� NDUHW� NHULQJ� GDUL�
JHQRWLSH� KDVLO� SHUVLODQJDQ� DVDO� SRSXODVL�
:LFNKDP������ GDQ� SODVPD� QXWIDK� ,55'%�
����� GLVDMLNDQ� SDGD� 7DEHO� ��� 'DUL� KDVLO�
SHQJDPDWDQ� PHQXQMXNNDQ� EDKZD� KDVLO�
NDUHW� NHULQJ� GDUL� JHQRWLSH� WHUVHEXW� VDQJDW�
EHUYDULDVL�GHQJDQ�NRHILVLHQ�NHUDJDPDQ��..��
VHEHVDU���������6LIDW�ODLQ�\DQJ�GLDPDWL�MXJD�
PHQXQMXNNDQ�NHUDJDPDQ�\DQJ�FXNXS�WLQJJL�
GHQJDQ�NLVDUDQ�NHUDJDPDQ�DQWDUD�������²�
��������'LDQWDUD�VHPXD�VLIDW�\DQJ�GLDPDWL��
SHXEDK� GLDPHWHU� VHO� SHPEXOXK� ODWHNV�
PHQXQMXNNDQ� NHUDJDPDQ� \DQJ� SDOLQJ�
UHQGDK�� \DLWX� �������� 5DWD�UDWD� GLDPHWHU�
VHO� SHPEXOXK� ODWHNV� ������ �P�� +DO� LQL�
PHQXQMXNNDQ� EDKZD� GLDPHWHU� VHO �
SHPEXOXK� ODWHNV� OHELK� VHUDJDP� GLDQWDUD�
JHQRWLSH� WDQDPDQ� GLEDQGLQJNDQ� GHQJDQ�
NDUDNWHU�ODLQQ\D��.RHILVLHQ�NHUDJDPDQ�\DQJ�
UHQGDK�SDGD�GLDPHWHU�VHO�SHPEXOXK�ODWHNV�
MXJD�VXGDK�SHUQDK�GLODSRUNDQ�VHEHOXPQ\D�
�*RQFDOYHV�HW�DO���������1RYDOLQD��������

'HVNULSVL�VWDWLVWLN�

6WDWLVWLF�GHVFULSWLRQ�

/LOLW�

EDWDQJ��

*LUWK��

�FP��

7HEDO�NXOLW��

%DUN�

7KLFNQHVV�

�PP��

-XPODK�

FLQFLQ�

SHPEXOXK�

ODWHNV�

1XPEHU�RI�

ODWH[�YHVVHO�

ULQJV�

'LDPHWHU�VHO�

SHPEXOXK�

ODWHNV��

'LDPHWHU�RI�

ODWH[�YHVVHO�

FHOOV��

��P��

+DVLO�

ODWHNV�

�J�S�V��

/DWH[�

\LHOG�

�J�W�W��

1LODL�7HQJDK�

0HDQ��
������ ����� ����� ������ �����

0LQLPXP�

0LQLPXP�
������ ����� ����� ������ �����

0DNVLPXP�

0D[LPXP��
������ ����� ����� ������ ������

6LPSDQJDQ�%DNX�

'HYLDWLRQ�VWDQGDUG�
������ ����� ����� ����� �����

.RHILVLHQ�.HUDJDPDQ�

�..��

&RHIILFLHQW�RI�YDULDELOLW\�

�&9��

������ ������ ������ ������ ������

�

7DEHO����+DVLO�DQDOLVLV�VWDWLVWLN�WHUKDGDS���VLIDW�SHQWLQJ�GDUL����JHQRWLSH�\DQJ�GLXML
7DEOH����6WDWLVWLF�DQDO\VLV�UHVXOW�WR���LPSRUWDQW�FKDUDFWHUV�RI����JHQRW\SHV�ZHUH�WHVWHG

6D\XUDQGL�GDQ�:RHODQ



� 7HUGDSDWQ\D� NHUDJDPDQ� JHQHWLN�
\DQJ�WLQJJL�SDGD�KDVLO�SHUVLODQJDQ�SRSXODVL�
:LFNKDP������ GDQ� SODVPD� QXWIDK� ,55'%�
����� GLGXJD� OHELK� GLDNLEDWNDQ� ROHK� IDNWRU�
JHQHWLN��+DO� LQL�GDSDW�GLSDKDPL�PHQJLQJDW�
WHWXD� EHWLQD� GDQ� WHWXD� MDQWDQ� PHPLOLNL�
NHNHUDEDWDQ� JHQHWLN� \DQJ� MDXK� �2NWDYLD�HW�
DO��� ������� .ORQ� \DQJ� GLJXQDNDQ� VHEDJDL�
WHWXD�EHWLQD�VHSHUWL��55,0������,$1������,55�
�����3%������55,,������30�����,55������GDQ�
,55� ���� PHUXSDNDQ� KDVLO� SHPXOLDDQ�
WDQDPDQ�DVDO�SRSXODVL�:LFNKDP�SDGD�WDKXQ�
������ VHGDQJNDQ� NORQ� \DQJ� GLJXQDNDQ�
VHEDJDL� WHWXD� MDQWDQ�VHSHUWL�31������� �31�
������31�������31�������31�������GDQ�31�
����� PHUXSDNDQ� KDVLO� HNVSHGLVL� ,55'%�
SDGD� WDKXQ� ������ 6HODLQ� LWX� GLGXJD� MXJD�

GLDNLEDWNDQ� ROHK� VLIDW� KHWHUR]LJRW� SDGD�
WDQDPDQ� NDUHW�� VHKLQJJD� JHQ�JHQ� \DQJ�
WHUOLEDW� SDGD� SHQDPSLODQ� VXDWX� NDUDNWHU�
WDQDPDQ� DNDQ� EHUVHJUHJDVL� SDGD� SRSXODVL�
WXUXQDQ� SHUWDPD� �1RYDOLQD�� ������
6D\XUDQGL�GDQ�$LGL�'DVOLQ���������

3ROD� SHQ\HEDUDQ� JHQRWLSH� WDQDPDQ�
KDVLO� SHUVLODQJDQ� SRSXODVL� :LFNKDP� �����
GDQ� 3 ODVPD� QXW IDK � ,55'%� �����
EHUGDVDUNDQ� VLIDW� SHUWXPEXKDQ� WDQDPDQ��
DQDWRPL�NXOLW�GDQ�KDVLO�ODWHNV��*DPEDU����

� 3DGD�*DPEDU���PHQXQMXNNDQ�EDKZD�
NHOLPD� NDUDNWHU� \DQJ� GLDPDWL� GDUL� ���
JHQRWLSH� WDQDPDQ� WLGDN� VHPXDQ\D�
PHQ\HEDU�VHFDUD�QRUPDO��8NXUDQ�OLOLW�EDWDQJ�
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*DPEDU����6HEDUDQ�OLOLW�EDWDQJ��WHEDO�NXOLW��MXPODK�GDQ�GLDPHWHU�VDOXUDQ�SHPEXOXK�ODWHNV��
GDQ�KDVLO�NDUHW�NHULQJ�GDUL����JHQRWLSH�WDQDPDQ�KDVLO�SHUVLODQJDQ�

)LJXUH���� 'LVWULEXWLRQV�RI� �JLUWK��EDUN�WKLFNQHVV��QXPEHU�DQG�GLDPHWHU�RI�ODWH[�YHVVHOV��DQG�
GU\�UXEEHU�\LHOG�RI����JHQRW\SHV�FURVVLQJ�UHVXOW

.HUDJDDQ�GDQ�3RWHQVL�+DVLO�.DUHW�'DUL�%HEHUDSD�*HQRWLSH�+DVLO�3HUVLODQJDQ�$QWDU�7HWXD�7DQDPDQ��%HUNHUDEDW�-DXK
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�

WDQDPDQ� PHPLOLNL� QLODL� WHQJDK� VHEHVDU�
������FP�GHQJDQ�NLVDUDQ�������²�������FP��
+DO�WHUVHEXW� �PHQXQMXNNDQ�EDKZD�XNXUDQ�
OLOLW� EDWDQJ� FXNXS� EHUDJDP� �.. � ���������
.HUDJDPDQ� \DQJ� WLPEXO� GDSDW� GLSDKDPL��
NDUHQD�WHWXD�EHWLQD�PHPLOLNL�SHUWXPEXKDQ�
OLOLW� EDWDQJ� \DQJ� OHELK� UHQGDK�� VHGDQJNDQ�
WHWXD� MDQWDQ�PHPLOLNL� SHUWXPEXKDQ� MDJXU��
V HK LQJJD � NH WXUXQDQQ\D � PHPL O L N L �
SHQDPSLODQ� UDWD�UDWD� GDUL� NHGXD� WHWXD�
�&URZGHU���������

� .DUDNWHU� WHEDO� NXOLW� PHPLOLNL� QLODL�
WHQJDK� VHEHVDU� ����� PP� GHQJDQ� NLVDUDQ�
����� ²� �����PP��.DUDNWHU� WHEDO� NXOLW� MXJD�
PHQXQMXNNDQ�NHUDJDPDQ�\DQJ�FXNXS�WLQJJL�
GHQJDQ� ..� VHEHVDU� �������� .DUDNWHU�
DQDWRPL� NXOLW� \DQJ� PHPLOLNL� NHUDJDPDQ�
\DQJ� FXNXS� WLQJJL� \DLWX� MXPODK� FLQFLQ�
SHPEXOXK�ODWHNV��.. ����������GHQJDQ�QLODL�
WHQJDK�VHEHVDU������FLQFLQ�GDQ�NLVDUDQ������
²� ����� FLQFLQ�� $QDWRPL� NXOLW� PHUXSDNDQ�
VDODK� VDWX� NDUDNWHU� SHQWLQJ� XQWXN�
PHQ\HOHNVL�JHQRWLSH�WDQDPDQ�NDUHW��-XPODK�
FLQFLQ� SHPEXOXK� ODWHNV� GDQ� GLDPHWHU� VHO�
SHPEXOXK�ODWHNV�PHUXSDNDQ�NDUDNWHU�\DQJ�
SDOLQJ� SHQWLQJ�� +DO� LQL� NDUHQD� ELRVLQWHVLV�

ODWHNV� SDGD� WDQDPDQ� NDUHW� EHUODQJVXQJ�
SDGD� VHO�VHO� SHPEXOXK� ODWHNV� �G
$X]DF��
�������

� 3DGD�*DPEDU��� MXJD�PHQXQMXNNDQ�
EDKZD�KDVLO�NDUHW�NHULQJ�PHQ\HEDU�QRUPDO�
GHQJDQ� QLODL� WHQJDK� VHEHVDU� ����� J�S�V��
.HUDJDPDQ� IHQRWLSH� \DQJ� GLKDVLONDQ� GDUL�
NDUDNWHU� KDVLO� NDUHW� NHULQJ� SDOLQJ� WLQJJL�
GLEDQGLQJNDQ� GHQJDQ� NDUDNWHU� ODLQQ\D��
7LQJJLQ\D� NHUDJDPDQ� \DQJ� WHUEHQWXN�
PHPEHULNDQ� LQGLNDVL�EDKZD�EDQ\DN� IDNWRU�
\DQJ� EHUSHUDQ� GL� GDODP� SHQHQWXDQ� KDVLO�
ODWHNV��0HQXUXW�:RHODQ�GDQ�$]ZDU� ��������
SHOXDQJ�PHPSHUROHK�NORQ�XQJJXO�DNDQ�OHELK�
EHVDU� DSDELOD� NHUDJDPDQ� JHQHWLN� \DQJ�
WHUEHQWXN�WLQJJL��

� +DVLO� SHQ\DGDSDQ� SDGD� SRSXODVL�
WDQDPDQ� GL� SHPELELWDQ� \DQJ� GLDPDWL� MXJD�
PHQJDODPL� YDULDVL� OLQJNXQJDQ�� +DVLO� NDUHW�
NHULQJ��J�S�V��VHODPD���EXODQ�SHQ\DGDSDQ�
GDUL�EHEHUDSD� �JHQRWLSH�\DQJ�PHPLOLNL�KDVLO�
NDUHW� NHULQJ� �J�S�V�� WHUJRORQJ� UHQGDK��
VHGDQJ��GDQ�WLQJJL�SDGD�SRSXODVL� WDQDPDQ�
GLVDMLNDQ�SDGD�*DPEDU����

*DPEDU� ���+DVLO� NDUHW� NHULQJ� �J�S�V�� VHODPD� �� EXODQ� SHQ\DGDSDQ� GDUL� �� JHQRWLSH� KDVLO�
SHUVLODQJDQ��

)LJXUH�����'U\�UXEEHU�\LHOG��J�W�W��GXULQJ���PRQWKV�RI�WDSSLQJ�RI���JHQRW\SHV�FURVVLQJ�UHVXOW�

6D\XUDQGL�GDQ�:RHODQ
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� *DPEDU���PHQXQMXNNDQ�EDKZD�SDGD�
DZDO� SHQ\DGDSDQ� KDPSLU� VHPXD� JHQRWLSH�
PHPLOLNL�SURGXNVL�\DQJ�UHQGDK��3DGD�EXODQ�
NHGXD�SHQ\DGDSDQ�VXGDK�WDPSDN�WDQDPDQ�
WDQDPDQ� \DQJ� PHPLOLNL� SRWHQVL� SURGXNVL�
WLQJJL� GLEDQGLQJNDQ� GHQJDQ� JHQRWLSH�
WDQDPDQ�ODLQQ\D��6HEDJLDQ�EHVDU�WDQDPDQ�
PHQJDODPL�KDVLO�VDGDS�WHUHQGDK�SDGD�EXODQ�
0DUHW��5HQGDKQ\D�KDVLO� VDGDS�SDGD�EXODQ�
WHUVHEXW� VDQJDW� EHUNDLWDQ� GHQJDQ� PXVLP�
JXJXU� GDXQ� WDQDPDQ� SDGD� DUHDO� VHOHNVL��
%HUGDVDUNDQ� SHQJDPDWDQ� GL� ODSDQJDQ�
JHQRWLSH� \DQJ� GLDPDWL� VXGDK� PHQJDODPL�
PXVLP�JXJXU�GDXQ�SDGD�DNKLU�)HEUXDUL��'L�
ZLOD\DK� 6XPDWHUD� 8WDUD� SDGD� XPXPQ\D�
JXJXU� GDXQ� WHUMDGL� SDGD� EXODQ� )HEUXDUL� ²�
$SULO�� 0HQXUXW� 6LUHJDU� HW� DO��� �������
GLQDPLND� JXJXU� GDXQ� GDQ� SURGXNVL� NDUHW�
VHMDODQ� GHQJDQ� MXPODK� GDXQ� \DQJ� URQWRN�
\DQJ�GLWHQWXNDQ�ROHK�NDQGXQJDQ�DLU�WDQDK��

� 3DGD� XPXPQ\D�� JHQRWLSH� WDQDPDQ�
PHPSHUOLKDWNDQ�KDVLO� WHUWLQJJL�SDGD�EXODQ�
-XQL�� +DO� LQL� PXQJNLQ� EHUNDLWDQ� GHQJDQ�
WHODK� VHPSXUQDQ\D� SHUWXPEXKDQ� GDXQ�

VHUWD� NRQGLVL� LNOLP� \DQJ� PXQJNLQ� RSWLPDO�
SDGD� SHULRGH� WHUVHEXW�� 'DXQ�GDXQ� \DQJ�
VXGDK� EHUNHPEDQJ� VHPSXUQD� GDQ� GDODP�
NRQGLVL� PDVLK� VHJDU� DNDQ� PDPSX�
PHQMDODQNDQ� SURVHV� IRWRVLQWHVLV� GHQJDQ�
EDLN��VHKLQJJD�EHUEDJDL�SURVHV�PHWDEROLVPH�
GDSDW�EHUMDODQ�GHQJDQ�ODQFDU��%HUGDVDUNDQ�
KDVLO� SHQJDPDWDQ� JHQRWLSH� *���� VHODOX�
PHQXQMXNNDQ� KDVLO� WHUWLQJJL� SDGD� VHWLDS�
EXODQ� SHQJDPDWDQ� GLEDQGLQJNDQ� GHQJDQ�
JHQRWLSH� ODLQQ\D� VHODPD� EHUODQJVXQJQ\D�
SHQJDPDWDQ� SURGXNVL�� 'L� VDPSLQJ� LWX�
WDPSDN� EHEHUDSD� JHQRWLSH� PHPLOLNL� KDVLO�
\DQJ�UHQGDK�GDQ�VWDELO�VHODPD�HQDP�EXODQ�
SHQ\DGDSDQ�� +DO� LQL� PHQJLQGLNDVLNDQ�
EDKZD� WHUGDSDWQ\D� NHUDJDPDQ� GDODP� KDO�
SURGXNVL�ODWHNV�GLDQWDUD�WDQDPDQ�WDQDPDQ�
WXUXQDQ�SHUWDPD�\DQJ�GLDPDWL�GLDNLEDWNDQ�
ROHK�IDNWRU�JHQHWLN�

� 'DWD� SHUWXPEXKDQ� OLOLW� EDWDQJ��
DQDWRPL� NXOLW�� GDQ� KDVLO� NDUHW� NHULQJ� GDUL�
VHPELODQ�JHQRWLSH�\DQJ�PHPLOLNL�QLODL�GL�DWDV�
UDWD�UDWD�SRSXODVL�WDQDPDQ�GLVDMLNDQ�SDGD�
7DEHO� ��� %HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�

*HQRWLSH�

*HQRW\SHV�

7HWXD�

3DUHQWV�

/LOLW�
EDWDQJ�
*LUWK�
�FP��

�

7HEDO�
NXOLW��
%DUN�

WKLFNQHVV�

�PP��

�

-XPODK�
FLQFLQ�

SHPEXOXK�
ODWHNV�

1XPEHU�RI�
ODWH[�
YHVVHO�
ULQJV�

'LDPHWHU�
VHO�

SHPEXOXK�
ODWHNV��
'LDPHWHU�
RI�ODWH[�
YHVVHO�
FHOOV�

��P��

5DWD�UDWD�
KDVLO�NDUHW�
NHULQJ�
�J�S�V��
VHODPD���
EXODQ�

'U\�UXEEHU�
\LHOG�
DYHUDJH�

�J�W�W��IRU���
PRQWKV�

*���� ,$1�����[�31������ ������ ����� ����� ������ ������

*���� 55,0�����[�31������ ������ ����� ����� ������ ������

*������ ,55�����;�31������ ������ ����� ����� ������ �����

*����� ,55�����;�31������ ������ ����� ����� ������ ����

*���� 30����;�31������ ������ ����� ����� ������ ����

*����� 55,,�����;�31������ ������ ����� ����� ������ �����

*���� ,55�����;�31������ ������ ����� ����� ������ ����

*���� ,55�����;�31������ ������ ����� ����� ������ �����

*����� ,55�����;�31������ ������ ����� ����� ������ �����

�

7DEHO����3HUWXPEXKDQ� OLOLW� EDWDQJ�� DQDWRPL�NXOLW�� GDQ�KDVLO� ODWHNV�GDUL� �� JHQRWLSH�XPXU�
VHSXOXK�WDKXQ�

7DEOH����*LUWK�JURZWK��EDUN�DQDWRP\��DQG�ODWH[�\LHOG�RI����JHQRW\SHV�DW�WHQ�\HDUV�ROG�

.HUDJDDQ�GDQ�3RWHQVL�+DVLO�.DUHW�'DUL�%HEHUDSD�*HQRWLSH�+DVLO�3HUVLODQJDQ�$QWDU�7HWXD�7DQDPDQ��%HUNHUDEDW�-DXK

�



�

VDQJDW� VXOLW� PHPDVWLNDQ� SRWHQVL� SURGXNVL�
NDUHW� NHULQJ� GDODP� VDWXDQ� NJ�KD�WK��
PHQJLQJDW� WLGDN� WHUGDSDWQ\D� XODQJDQ� GDUL�
PDVLQJ�PDVLQJ� WDQDPDQ� WXUXQDQ� SHUWDPD�
W H UVHEXW � � 'HQJDQ � GHPLN LDQ � GD WD �
SHQJDPDWDQ�UDWD�UDWD�SURGXNVL�NDUHW�NHULQJ�
VHODPD� �� EXODQ� GLKLWXQJ� GDODP� VDWXDQ�
JUDP�SRKRQ�VDGDS��J�S�V���

7DEHO� �� PHQXQMXNNDQ� EDKZD�
EHUGDVDUNDQ� NDUDNWHU� XNXUDQ� OLOLW� EDWDQJ�
WDQDPDQ�� JHQRWLSH� *������ GDQ� *����
PHPLOLNL� SHUWXPEXKDQ� OLOLW� EDWDQJ� SDOLQJ�
MDJXU�\DLWX�PDVLQJ�PDVLQJ�VHEHVDU�������FP�
GDQ� ������ FP� SDGD� XPXU� VHSXOXK� WDKXQ��
VHGDQJNDQ� \DQJ� SDOLQJ� UHQGDK� WHUGDSDW�
SDGD� JHQRWLSH�*����� � \DLWX� VHEHVDU�������
FP��8NXUDQ�WHEDO�NXOLW�GDUL���JHQRWLSH�FXNXS�
EHUYDULDVL� GHQJDQ� XNXUDQ� WHEDO� NXOLW�
EHUNLVDU������²������PP��GHPLNLDQ�KDOQ\D�
GHQJDQ� NDUDNWHU� MXPODK� FLQFLQ� SHPEXOXK�
ODWHNV� GDQ� GLDPHWHU� VHO� SHPEXOXK� ODWHNV�
PHPLOLNL� QLODL� FXNXS� EHUDJDP�� -XPODK�
FLQFLQ�SHPEXOXK�ODWHNV��EHUNLVDU������²������
FLQFLQ�� GDQ� GLDPHWHU� VHO� SHPEXOXK� ODWHNV�
EHUNLVDU�������²��������P�

3DGD� 7DEHO� �� MXJD� PHQXQMXNNDQ�
EDKZD� SRWHQVL� KDVLO� NDUHW� NHULQJ� WHUWLQJJL�
GLPLOLNL� ROHK� JHQRWLSH� *���� GDQ� *������
GHQJDQ� SRWHQVL� KDVLO� NDUHW� NHULQJ� VHEHVDU�
������J�S�V�GDQ�������J�S�V��-LND�GLOLKDW�
GDUL� SRWHQVL� KDVLO� ODWHNV� WHUQ\DWD� JHQRWLSH�
KDVLO� SHUVLODQJDQ� SRSXODVL� :LFNKDP� �����
GDQ� S ODVPD� QXW IDK � ,55'%� �����
PHQXQMXNNDQ� SRWHQVL� KDVLO� NDUHW� NHULQJ�
PDVLK� MDXK� GLEDZDK� SRWHQVL� KDVLO� NDUHW�
NHULQJ� SDGD� NORQ�NORQ� \DQJ� VXGDK�
GLEXGLGD\DNDQ�VDDW�LQL��0HVNLSXQ�GHPLNLDQ��
JHQRWLSH� LQL� PDVLK� SHUOX� GLSHUWLPEDQJNDQ�
VHEDJDL�WDQDPDQ�\DQJ�GDSDW�GLPDVXNNDQ�NH�
GDODP�NHORPSRN�WDQDPDQ�WHUSLOLK�GL�DQWDUD�
VHPXD�WDQDPDQ�WXUXQDQ�SHUWDPD�\DQJ�DGD�
SDGD� DUHDO� VHOHNVL� VDDW� LQL�� *HQRWLSH�*����
GDQ� *������ VHODLQ� PHPLOLNL� SRWHQVL� KDVLO�
ODWHNV�WHUWLQJJL�GLDQWDUD�SRSXODVL�\DQJ�DGD��
WHUQ\DWD� NHGXD� JHQRWLSH� MXJD� PHPLOLNL�
SHUWXPEXKDQ� OLOLW� EDWDQJ� FXNXS� MDJXU�
GLEDQGLQJNDQ�GHQJDQ�JHQRWLSH�ODLQQ\D��-LND�
GLOLKDW� GDUL� SHUWXPEXKDQ� WDQDPDQ� GDQ�
SRWHQVL�KDVLO�NDUHW�NHULQJ��PDND�JHQRWLSH�*�
���GDQ�*�������GDSDW�GLNDWHJRULNDQ�VHEDJDL�
JHQRWLSH�SHQJKDVLO�ODWHNV�ND\X�

'DUL� KDVLO� VHOHNVL� GL� SHQJXMLDQ� )��
SHUOX� GLODNXNDQ� SHQJXMLDQ� ODQMXWDQ� XQWXN�
PHOLKDW�SRWHQVL�WDQDPDQ�GDODP�VNDOD�\DQJ�
OHELK�OXDV��3HUOX�GLSDKDPL�EDKZD�WDQDPDQ�

)��\DQJ�GLWDQDP�SDGD�DUHDO�VHOHNVL�GHQJDQ�
MDUDN� �� [� �� P� EHOXP� GDSDW� PHQDPSLONDQ�
SRWHQVL�SURGXNVL�\DQJ�RSWLPDO��7DQDPDQ�)��
KDVLO�SHUVLODQJDQ�GLWDQDP�SDGD�MDUDN�WDQDP�
\DQJ� OHELK� VHPSLW� GLEDQGLQJNDQ� GHQJDQ�
MDUDN�WDQDP�\DQJ�GLDQMXUNDQ�\DLWX���[���P�
GLVHEDENDQ�NHWHUEDWDVDQ�DUHDO�SHQDQDPDQ��
7XMXDQ� XWDPDQ� SDGD� SHQJXMLDQ� )�� LQL�
DGDODK� KDQ\D� XQWXN� PHQ\HOHNVL� JHQRWLSH�
JHQRWLSH�\DQJ�PHPLOLNL�SRWHQVL�KDVLO�WLQJJL��

*HQRWLSH� KDVLO� SHUVLODQJDQ� \DQJ�
GLWDQDP�SDGD�MDUDN�WDQDP�\DQJ�VHPSLW�DNDQ�
PHQ\HEDENDQ� WHUMDGLQ\D� NRPSHWLVL� WLQJJL�
DQWDU� WDQDPDQ�� EDLN� WHUKDGDS�SHQ\HUDSDQ�
KDUD�GDQ�DLU�WDQDK�PDXSXQ�NRPSHWLVL�UXDQJ�
XQWXN� SHUWXPEXKDQ� WDQDPDQ�� 'LMNPDQ�
������� PHQ\DWDNDQ� EDKZD� WDQDPDQ� NDUHW�
\DQJ�GLWDQDP�SDGD�MDUDN�WDQDP�\DQJ�OHELK�
MDUDQJ�DNDQ�PHPLOLNL�KDVLO�ODWHNV�OHELK�WLQJJL�
GLEDQGLQJNDQ� GHQJDQ� WDQDPDQ� \DQJ�
GLWDQDP�GHQJDQ� MDUDN� WDQDP�\DQJ�VHPSLW��
6HGDQJNDQ�PHQXUXW�6FKPROH��������EDKZD�
MDUDN� WDQDP� \DQJ� VHPSLW� PHQ\HEDENDQ�
NRPSHWLVL�DQWDU�SRKRQ�VHKLQJJD�PHNDQLVPH�
ILVLRORJL� SHPEHQWXNDQ� ODWHNV� GDQ� DOLUDQ�
ODWHNV�PHQMDGL� WHUSHQJDUXK�� 6LDJLDQ� HW� DO��
������� MXJD�PHQ\DWDNDQ�SRSXODVL�WDQDPDQ�
\DQJ�WLQJJL�DNDQ�PHQJDNLEDWNDQ�NRPSHWLVL�
WHUKDGDS�KDUD�GDQ�UXDQJ�WXPEXK��VHKLQJJD��
PHPSHQJDUXKL�SHUWXPEXKDQ�GDQ�SURGXNVL�
WDQDPDQ�� 'HQJDQ� GHPLNLDQ�� JHQRWLSH� )��
KDVLO�VHOHNVL�SDGD�SHQJXMLDQ�SDGD�SRSXODVL�
VHPDLDQ�SHUOX�GLODNXNDQ�SHQJXMLDQ�ODQMXWDQ�
GHQJDQ� PHQJJXQDNDQ� MDUDN� WDQDP� \DQJ�
GLDQMXUNDQ�GHQJDQ�KDUDSDQ�DNDQ�GLKDVLONDQ�
NDQGLGDW� NORQ� GHQJDQ� SRWHQVL� KDVLO� ODWHNV�
GDQ�SHUWXPEXKDQ�\DQJ�OHELK�EDLN�

�

.(6,038/$1�'$1�6$5$1�

� 'DUL�XUDLDQ�GL�DWDV�GDSDW�GLWDULN�
NHVLPSXODQ�\DLWX�VHEDJDL�EHULNXW�

x .RHILVLHQ� NHUDJDPDQ� SDOLQJ� WLQJJL� \DQJ�
GLKDVLONDQ� GDUL� SHUVLODQJDQ� DQWDU�
WDQDPDQ� EHUNHUDEDW� MDXK� GLWHPXNDQ�
SDGD�NDUDNWHU�KDVLO� ODWHNV����������GDQ�
XNXUDQ�OLOLW�EDWDQJ�WDQDPDQ����������

x 3HUEDLNDQ� WHUKDGDS� NDUDNWHU� SURGXNVL�
PHODOXL�SHQJJDEXQJDQ����GXD��WHWXD�\DQJ�
EHUNHUDEDW� MDXK� EHOXP� PHQXQMXNNDQ�
SHQLQJNDWDQ�\DQJ�VLJQLILNDQ���

x *HQRWLSH� QRPRU� *���� GDQ� *������
PHUXSDNDQ�JHQRWLSH�KDVLO�SHQJJDEXQJDQ�
GDUL����GXD��WHWXD�\DQJ�PHPSXQ\DL�MDUDN�
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JHQHWLN� MDXK� \DQJ� EHUSHOXDQJ� XQWXN�
GLMDGLNDQ�NORQ�XQJJXO�EDUX�

8QWXN� PHQJHWDKXL� LQIRUPDVL� \DQJ�
OHELK� PHQGDODP� WHUKDGDS� NHGXD� JHQRWLSH�
WHUVHOHNVL� GL� SHQJXMLDQ� HYDOXDVL� VHPDLDQ�
WHUVHEXW��PDND�GLSHUOXNDQ�SHQJXMLDQ� �SDGD�
VNDOD�\DQJ�OHELK�OXDV�

'$)7$5�3867$.$

$LGL�'DVOLQ�� 6�� :RHODQ�� DQG� ,�� 6XKHQGU\��
������ 5HSRUW� RQ� WKH� (YDOXDWLRQ� DQG�
8WLOL]DWLRQ� RI� WKH� ����� ,55'%�+HYHD�
*HUSODVP� LQ� ,QGRQHVLD�� 3DSHU� RQ�
,55'%� -RLQW� :RUNVKRS� 0DOD\VLD�
,QGRQHVLD��.XDOD�/XPSXU�����$XJXVW���
�� 6HSWHPEHU�� /HPEDJD� *HWDK�
0DOD\VLD������

$]L]�� $�� 6$.�� ������ ,QWURGXFLQJ� 5HVHDUFK�
5HVXOW� LQWR� 3UDFWLFH�� 7KH� ([SHULHQFH�
ZLWK�1DWXUDO�5XEEHU�� ,Q�$]L]��$��6$.�
DQG�6FKLZHOW]HU��'��7�� �HGV��5HVHDUFK�
0DQDJHPHQW��55,0��.XDOD�/XPSXU�

%RURMHYLF��6��������3ULQFLSOHV�DQG�0HWKRGV�RI�
3ODQW�%UHHGLQJ��(OVHYLHU�6FL��3XE��&R��
,QF��1HZ�<RUN��

&URZGHU�� /�� 9�� ������ *HQHWLND� 7XPEXKDQ��
*DGMDK� 0DGD� 8QLYHUVLW\� 3UHVV��
<RJ\DNDUWD

G
$X]DF�� �-��������)URP�6XFURVH�WR�5XEEHU��
+HYHD� DV� D� *UHHQ� 5XEEHU� )DFWRU\��
ZZZ�LUUGE�FRP�� GLXQGXK� WDQJJDO� ���
-DQXDUL�����

�
'LMNPDQ��0��-��������+HYHD��7KLUW\�<HDUV�RI�

5HVHDUFK�LQ�7KH�)DU�(DVW��8QLYHUVLW\�RI�
0LDPL��)ORULGD��

*RQFDOYHV�� 3�� 6��� $�� %��%��&DUGLQDO��� 5�� %��
'DFRVWD��� 1�� %RUWROHWWR�� DQG� /�� 5�� /��
*RXYHD��������*HQHWLF�9DULDELOLW\�DQG�
6HOHFWLRQ� IRU� /DWLFLIHURXV� 6\VWHP�
&KDUDFWHUV� LQ� +HYHD� EUDVLOLHQVLV��
*HQHWLF�DQG�0ROHFXODU�%LRORJ\����������
��������

+R�� &�� <�� ������ &ORQDO� &KDUDFWHU�
'HWHUPLQLQJ� 7KH� <LHOG� +HYHD�
EUDVLOLHQVLV�� 3URFHHGLQJ� ,QWHUQDWLRQDO�
5XEEHU�&RQIHUHQFH��.XDOD�/XPSXU������
��-DQXDU\�������,55'%��������

0DGMLG��$��������3HOHVWDULDQ�3ODVPDQXWIDK�
.DUHW�� 3URV� /RN�� 1DV�� 3HPXOLDDQ�
7DQDPDQ�NDUHW��0HGDQ�����6HSWHPEHU��
3XVDW�3HQHOLWLDQ�.DUHW�����������

0DQJRHQGLGMRMR�� ������ 'DVDU� ²� 'DVDU�
3HPXOLDDQ� 7DQDPDQ�� .DQLVLXV��
<RJ\DNDUWD

1RYDOLQD��������'HWHNVL�0DUND�*HQHWLN�\DQJ�
7HUSDXW� GHQJDQ� .RPSRQHQ� 3URGXNVL�
/DWHNV� SDGD� 7DQDPDQ� .DUHW� �+HYHD�
EUDVLOLHQVLV� 0XHOO� $UJ��� PHODOXL�
3HPHWDDQ� 47/�� 'LVHUWDVL�� 3URJUDP�
3DVFDVDUMDQD�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU��%RJRU�

2NWDYLD�� )��� 0�� /DVPLQLQJVLK�� GDQ�
.XVZDQKDGL�� ������ +XEXQJDQ�
.HNHUDEDWDQ�*HQHWLN�DQWDU�.ORQ�.DUHW�
VHEDJDL�'DVDU�3HPLOLKDQ�7HWXD�XQWXN�
0HQGDSDWNDQ� .ORQ� 8QJJXO� /DWHNV�
.D\X��-XUQDO�3HQHOLWLDQ�.DUHW����������
���

2QJ�� 6�� +��� 5�� 2WKPDQ�� DQG� 0�� %HQRQJ��
������ 6WDWXV� 5HSRUW� RQ� WKH� �����
+HYHD�*HUPSODVP�&ROOHFWLRQ��3DSHU�RQ�
, 5 5'% � $ Q Q X D O � 0 H H W L Q J � D Q G �
6\PSRVLXP��3HQDQJ���0DOD\VLD��������
1RYHPEHU��,55'%������

6D\XUDQGL�GDQ�$LGL�'DVOLQ��������+HWHURVLV�
GDQ�+HULWDELOLWDV�SDGD�3URJHQL�)��+DVLO�
3HUVLODQJDQ� .HNHUDEDWDQ� -DXK�
7DQDPDQ� .DUHW�� -XUQDO� 3HQHOLWLDQ�
.DUHW�������������

6FKPROH��-��)��������.RUW�9HUVODJ�7RW�8OWLPR�
�����9DQ�GH�7RHWVWXLQHQ�9DQ�&ORRQHQ�
DQ�=DDLOLQJ�)DPLOLHV�LQ�3RORQLD�� �$UFK�
5XEEHUFXOW��,Q�1HG�,QGLH�������������

6LDJLDQ�� 1�� ,�� 6XKHQGU\� GDQ� +�� 0XQWKH��
������ .HUDJDDQ� 3HUWXPEXKDQ�
%HEHUDSD�.ORQ�$QMXUDQ�3DGD�6\VWHP�
7DQDP� 3RSXODVL� 7LQJJL� GDQ�%HUEDJDL�
'RVLV� 3XSXN�� 3URV�� /RN�� 1DV��
3HPXOLDDQ� 7DQDPDQ� .DUHW� ������
0HGDQ�� ������ 1RSHPEHU�� 3XVDW�
3HQHOLWLDQ�.DUHW�������������

.HUDJDDQ�GDQ�3RWHQVL�+DVLO�.DUHW�'DUL�%HEHUDSD�*HQRWLSH�+DVLO�3HUVLODQJDQ�$QWDU�7HWXD�7DQDPDQ��%HUNHUDEDW�-DXK

�



��

6LUHJDU�� 7�+�6��� 7RKDUL�� +�� +DUWLNR�� GDQ�
.DU\XGL��������'LQDPLND�3HURQWRNDQ�
'DXQ�3RKRQ�.DUHW� GDQ�+DVLO� /DWHNV��
-XPODK� 'DXQ� 5RQWRN� GDQ� +DVLO�
/DWHNV��-XUQDO�3HQHOLWLDQ�.DUHW�� ��������
������

:RHODQ� � 6� � GDQ� 5� � $]ZDU� � ����� �
.RPSDWLELOLWDV�.RPELQDVL�3HUVLODQJDQ�
GDUL� %HUEDJDL� .ORQ� .DUHW�� 3URV�� /RN��
1DV�� 3HPXOLDDQ� 7DQDPDQ� .DUHW��
3RQWLDQDN�� ������ -XOL � � 3XVDW�
3HQHOLWLDQ�.DUHW�����������
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