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Background:�+HOPLQWK� LQIHFWLRQV� FDQ� RFFXU� GXH� WR� IHHG� SUREOHPV�RU�SRRU�PDLQWHQDQFH�
PDQDJHPHQW�� +HOPLQWK� LQIHVWDWLRQ� LQ� WKH� GLJHVWL�H� WUDFW� FDQ� FDXVH� LQWHVWLQDO� PXFRVDO�
GDPDJH��ZKLFK�FDQ�UHGXFH�WKH�HIILFLHQF��RI� IRRG�DEVRUSWLRQ��FDXVLQJ� OL�HVWRFN�SURGXFWL�LW��
ORVVHV�LQ�ERG��ZHLJKW��PLON�SURGXFWLRQ��TXDOLW��RI�PHDW��VNLQ��DQG�LQQDUGV��Purpose:�7KLV�
VWXG��DLPHG� WR�GHWHUPLQH� WKH�SUH�DOHQFH� RI�KHOPLQWKLDVLV� DQG� WKH� W�SH� RI� KHOPLQWKV� WKDW�
LQIHFWHG�FDWWOH� LQ�837���DERUDWRULXP�.HVHKDWDQ�+HZDQ�3UR�LQVL�-DZD�7LPXU��Method:�
7KLV�VWXG��XVHG�VHGLPHQWDWLRQ�DQG�:KLWORFN�IORDWLQJ�PHWKRG��Result:�7KH�KLJKHVW�SUH�DOHQFH�
LQ������RFFXUUHG�LQ�7XEDQ��LW���ZKLFK�ZDV��������ZKLOH�WKH�ORZHVW�ZDV�LQ��UHVLN�5HJHQF���
ZKLFK�ZDV�����:KHUHDV�LQ�������WKH�KLJKHVW�SUH�DOHQFH�RFFXUUHG�LQ��DPRQJDQ��LW���ZKLFK�
ZDV�������DQG�WKH� ORZHVW�SUH�DOHQFH� LQ�1JDZL�5HJHQF���ZKLFK�ZDV��������7KH�W�SH�RI�
KHOPLQWK�WKDW�LQIHFWV�WKH�FDWWOH�WKH�PRVW�LQ������LV�)DVFLROD�VS��DV�PDQ��DV�����FDVHV��ZLWK�
WKH�KLJKHVW�QXPEHU�RFFXUULQJ�LQ�0DJHWDQ�5HJHQF���ZKLFK�ZDV����FDVHV��,Q�������)DVFLROD�
VS�� DOVR� WKH�PRVW� FRPPRQ� W�SH� RI�KHOPLQWK� IRXQG� WR� LQIHFW�FDWWOH� LQ����� FDVHV��ZLWK� WKH�
KLJKHVW�QXPEHU�RFFXUULQJ�LQ�0DJHWDQ�DQG�3DFLWDQ�5HJHQF���ZKLFK�ZDV����FDVHV�
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/DWDU��HODND�J��,QIHNVL�FDFLQJ�GDSDW�WHUMDGL�NDUHQD�SUREOHP�SDNDQ�DWDX�PDQDMHPHQ�
SHPHOLKDUDDQ��DQJ�NXUDQJ�EDLN��,QIHVWDVL�FDFLQJ�GDODP�VDOXUDQ�SHQFHUQDDQ�GDSDW�
PHQ�HEDENDQ�NHUXVDNDQ�PXNRVD�XVXV��DQJ�GDSDW�PHQXUXQNDQ�HILVLHQVL�SHQ�HUDSDQ�
PDNDQDQ�VHKLQJJD�PHQLPEXONDQ�NHUXJLDQ�SURGXNWLYLWDV�WHUQDN�SDGD�EHUDW�EDGDQ��
SURGXNVL� VXVX�� NXDOLWDV� GDJLQJ�� NXOLW�� GDQ� MHURDQ�� 7�M�D��� 8QWXN� PHQJHWDKXL�
WLQJNDW�NHMDGLDQ� KHOPLQWKLDVLV� GDQ� MHQLV� FDFLQJ� �DQJ�PHQJLQIHNVL� WHUQDN� VDSL� GL�
ZLOD�DK�NHUMD�837�/DERUDWRULXP�.HVHKDWDQ�+HZDQ��LQDV�3HWHUQDNDQ�3URYLQVL�-DZD�
7LPXU�GL�7XEDQ��0HWRGH��0HWRGH�SHPHULNVDDQ�PHQJJXQDNDQ�PHWRGH�VHGLPHQWDVL�
GDQ�PHWRGH�DSXQJ�:KLWORFN���DVLO��3UHYDOHQVL�WHUWLQJJL�SDGD�WDKXQ������WHUMDGL�
GL�.RWD�7XEDQ���DLWX�VHEHVDU��������VHGDQJNDQ�WHUHQGDK�WHUGDSDW�GL�.DEXSDWHQ�
*UHVLN���DLWX�VHEHVDU�����6HGDQJNDQ�SDGD�WDKXQ�������SUHYDOHQVL�WHUWLQJJL�WHUMDGL�
SDGD�.RWD�/DPRQJDQ���DLWX�VHEHVDU�������GDQ�SUHYDOHQVL�WHUHQGDK�GL�.DEXSDWHQ�
1JDZL���DLWX�VHEHVDU��������-HQLV�FDFLQJ��DQJ�SDOLQJ�EDQ�DN�PHQJLQIHNVL�VDSL�SDGD�
WDKXQ�������DLWX�)DVFLROD�VS��VHEDQ�DN�����NDVXV��GHQJDQ�MXPODK�WHUWLQJJL�WHUMDGL�
GL�.DEXSDWHQ�0DJHWDQ���DLWX����NDVXV��3DGD�WDKXQ�������)DVFLROD�VS��MXJD�PHQMDGL�
MHQLV�FDFLQJ��DQJ�SDOLQJ�EDQ�DN�GLWHPXNDQ�PHQJLQIHNVL�VDSL�VHEDQ�DN�����NDVXV��
GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL�GL�.DEXSDWHQ�0DJHWDQ�GDQ�.DEXSDWHQ�3DFLWDQ��
�DLWX�VHEDQ�DN����NDVXV�
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.HEXWXKDQ� PDV�DUDNDW� ,QGRQHVLD� DNDQ� GDJLQJ�
PDVLK�FXNXS�WLQJJL��+DO�LQL�GDSDW�GLEXNWLNDQ�GHQJDQ�
MXPODK� NRQVXPVL� SURWHLQ� KHZDQL� WHUXWDPD� �DQJ�
EHUDVDO� GDUL� GDJLQJ� �DQJ� PHQJDODPL� SHQLQJNDWDQ�
WLDS�WDKXQQ�D��0XODL�WDKXQ������KLQJJD�WDKXQ������
WHUFDWDW�PHQJDODPL�SHQLQJNDWDQ�GDUL��������PHQMDGL�
��������XQWXN�NHEXWXKDQ�GDJLQJ�GL�SDVDU� QDVLRQDO�
��LUMHQ� %LQD� 3URGXNVL� 3HWHUQDNDQ�� ������� 7HUQDN�
SHQJKDVLO�GDJLQJ�XWDPD�GL�,QGRQHVLD�WHUGLUL�GDUL�VDSL�
SHUDK�� VDSL� SRWRQJ�� NHUEDX�� NDPELQJ�� GRPED�� GDQ�
NXGD�� 0HOLKDW� GDUL� SHUNHPEDQJDQ� SRSXODVL� WHUQDN��
PDND� KDQ�D� NHUEDX� GDQ� NXGD� �DQJ� PHQXQMXNNDQ�
WUHQG�SHQXUXQDQ�VHODPD�VHSXOXK�WDKXQ�WHUDNKLU��DLWX�
GDUL� WDKXQ� ����� VDPSDL� WDKXQ� ������ -HQLV� WHUQDN�
ODLQQ�D� VHSHUWL� VDSL� SRWRQJ�� NDPELQJ� GDQ� GRPED�
PHQXQMXNNDQ� SHQLQJNDWDQQ�D�� 1DPXQ� GHPLNLDQ��
NDUHQD�WHNDQDQ�SHUPLQWDDQ�GDJLQJ�VDSL�GL�GDODP�QHJHUL�
PDND�SHUWDPEDKDQ�SRSXODVL�VDMD�PDVLK�EHOXP�FXNXS��
�DQJ� GLEXNWLNDQ� VHPDNLQ�PHQLQJNDWQ�D� LPSRU� VDSL�
EDNDODQ�XQWXN�GLJHPXNNDQ�VHMDN�WDKXQ������VDPSDL�
����� ��LUMHQ� 3HWHUQDNDQ� GDQ� .HVHKDWDQ� +HZDQ��
�������%DQ�DN�NHQGDOD��DQJ�GLKDGDSL�SDUD�SHWHUQDN�GL�
GDODP�PHQJHPEDQJNDQ�XVDKD�SHWHUQDNDQQ�D��,QIHNVL�
FDFLQJ� GDSDW� GLSHQJDUXKL� ROHK� SUREOHP� SDNDQ�� WDWD�
ODNVDQD�DWDX�PDQDMHPHQ�SHPHOLKDUDDQ�GDQ�PDVDODK�
SHQ�DNLW��6DODK� VDWX� SHQ�DNLW� �DQJ�GDSDW�PHUXJLNDQ�
SHWHUQDN� �DNQL� SHQ�DNLW� SDUDVLW�� )DNWRU� OLQJNXQJDQ�
�VXKX��NHOHPEDSDQ�� GDQ� FXUDK�KXMDQ��� VHUWD� VDQLWDVL�
NDQGDQJ� �DQJ� NXUDQJ� EDLN� GDSDW� PHPSHQJDUXKL�
EHUNHPEDQJQ�D�SDUDVLW�NKXVXVQ�D�FDFLQJ�SDGD�VDOXUDQ�
SHQFHUQDDQ� KHZDQ� WHUQDN� �%HQGU�PDQ�� �������
6HMXPODK� IDNWRU� LQWULQVLN� �DQJ� MXJD� PHPSHQJDUXKL�
LQIHNVL� FDFLQJDQ�� GL� DQWDUDQ�D� XPXU�� MHQLV� NHODPLQ��
GDQ�EDQJVD�KHZDQ��.HKDGLUDQ�FDFLQJ� GDODP�VDOXUDQ�
SHQFHUQDDQ� GDSDW� PHQ�HEDENDQ� NHUXVDNDQ� PXNRVD�
XVXV� �DQJ� GDSDW� PHQXUXQNDQ� HILVLHQVL� SHQ�HUDSDQ�
PDNDQDQ��3HQ�DNLW�LQL�NDGDQJ�NDGDQJ�WLGDN�ODQJVXQJ�
PHPDWLNDQ� DNDQ� WHWDSL� MLND� GLSDQGDQJ� GDUL� VHJL�
HNRQRPL�� VDQJDW� EHVDU� GDQ� GDSDW� PHQLPEXONDQ�
NHUXJLDQ� EHUXSD� SHQXUXQDQ� EHUDW� EDGDQ� WHUQDN��
SHQXUXQDQ� SURGXNVL� VXVX�� NXDOLWDV� GDJLQJ�� NXOLW��
MHURDQ��SURGXNWLYLWDV�WHUQDN��*DVEDUUH�HW�DO���������
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0DWHUL� 3HUDODWDQ� �DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� NRWDN� SHQGLQJLQ�� SHQDPSXQJ�
IHVHV��NXLVLRQHU��DODW�WXOLV��VDUXQJ�WDQJDQ��WLPEDQJDQ�
DQDOLWLN�� EHDNHU� JODVV�� VDULQJDQ� ���� PHVK�� WDEXQJ�
NHUXFXW��FDZDQ�SHWUL��VOLGH�JODVV��PLNURVNRS��SLSHW��SODWH��
GDQ� VWRSZDWFK�� %DKDQ�EDKDQ� �DQJ� GLJXQDNDQ� DGDODK�
VDPSHO� IHVHV� VDSL� SHUDK� VHJDU� �EDUX� GLGHIHNDVLNDQ���
JXOD�MHQXK��GDQ�PHWK�OHQH�EOXH����

0HWRGH��DQJ�GLJXQDNDQ�GDODP�SHQJDPELODQ�GDWD�
GLODNXNDQ� GHQJDQ� FDUD� PHQJDPELO� VHPXD� VDPSHO�
IHVHV�GL�SHWHUQDNDQ�ZLOD�DK�NHUMD�837�/DERUDWRULXP�
.HVHKDWDQ� +HZDQ� �LQDV� 3HWHUQDNDQ� 3URYLQVL� -DZD�
7LPXU� GL� 7XEDQ�� 3HQJDPELODQ� IHVHV� GHQJDQ� FDUD�
PDQXDO� DWDX� PHQJJXQDNDQ� WDQJDQ� �DQJ� GLODSLVL�
VDUXQJ� WDQJDQ�NHPXGLDQ� SDOSDVL� UHNWDO��3HQDPSXQJ�

IHVHV� GLEHUL� ODEHO� �DQJ� EHULVL� QRPRU� VDSL� GDQ� NRGH�
SHWHUQDN��NHPXGLDQ�PHPDVXNNDQQ�D�NH�GDODP�SODVWLN�
GDQ� GLWDPEDKNDQ� )RUPDOLQ� ����� )HVHV� �DQJ� WHODK�
GLSHUROHK�GLNLULP�NH�837��/DERUDWRULXP�.HVHKDWDQ�
+HZDQ� �LQDV� 3HWHUQDNDQ� 3URYLQVL� -DZD� 7LPXU�
GL� 7XEDQ� XQWXN� GLODNXNDQ� SHPHULNVDDQ� GHQJDQ�
PHQJJXQDNDQ�GXD�PHWRGH���DLWX�PHWRGH�VHGLPHQWDVL�
GDQ�PHWRGH�PHWRGH�DSXQJ�ZKLWORFN�
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%HUGDVDUNDQ� GDWD� KDVLO� SHPHULNVDDQ� �����
�*DPEDU� ��� GLNHWDKXL� EDKZD� SUHYDOHQVL� FDFLQJ�
VDOXUDQ�SHQFHUQDDQ� SDGD� VDSL� GL� ZLOD�DK� NHUMD�837�
/DERUDWRULXP� .HVHKDWDQ� +HZDQ� �LQDV� 3HWHUQDNDQ�
3URYLQVL� -DZD� 7LPXU� GL� 7XEDQ� �������� 3UHYDOHQVL�
WHUWLQJJL�WHUGDSDW�GL�.RWD�7XEDQ��DLWX�VHEHVDU��������
VHGDQJNDQ� WHUHQGDK� WHUGDSDW� GL� .DEXSDWHQ� *UHVLN�
�DLWX� VHEHVDU� ���� 3HUEHGDDQ� WLQJJL� GDQ� UHQGDKQ�D�
SUHYDOHQVL� WHUVHEXW� GLVHEDENDQ� ROHK� PDQDMHPHQ�
SHPHOLKDUDDQ�VDSL�GL�NDEXSDWHQ�7XEDQ��DLWX�VDQLWDVL�
GDQ� OLQJNXQJDQ� NDQGDQJ�� SHQJREDWDQ�� VHUWD� XPXU�
VDSL�

%HUGDVDUNDQ� GDWD� KDVLO� SHPHULNVDDQ� �����
�*DPEDU� ��� GLNHWDKXL� EDKZD� SUHYDOHQVL� FDFLQJ�
VDOXUDQ�SHQFHUQDDQ� SDGD� VDSL� GL� ZLOD�DK� NHUMD�837�
/DERUDWRULXP� .HVHKDWDQ� +HZDQ� �LQDV� 3HWHUQDNDQ�
3URYLQVL� -DZD� 7LPXU� GL� 7XEDQ� ��������� 3UHYDOHQVL�
WHUWLQJJL� WHUGDSDW� GL� .RWD� /DPRQJDQ� �DLWX� VHEHVDU�
������� VHGDQJNDQ� WHUHQGDK� WHUGDSDW� GL� .DEXSDWHQ�
1JDZL� �DLWX� VHEHVDU� ������� 3HUEHGDDQ� WLQJJL� GDQ�
UHQGDKQ�D� SUHYDOHQVL� WHUVHEXW� GLVHEDENDQ� ROHK�
PDQDMHPHQ� SHPHOLKDUDDQ� VDSL� GL� NDEXSDWHQ�
/DPRQJDQ� �DLWX� VDQLWDVL� GDQ� OLQJNXQJDQ� NDQGDQJ��
SHQJREDWDQ�

%HUGDVDUNDQ�KDVLO�SHPHULNVDDQ�SDGD�WDKXQ������
FDFLQJ��DQJ�PHQJLQIHNVL��DLWX�GLWHPXNDQ��DLWX�)DVFLROD�
VS��VHEDQ�DN�����NDVXV�GHQJDQ�MXPODK�WHUWLQJJL�WHUMDGL�
GL� .DE�� 0DJHWDQ� GHQJDQ� MXPODK� ��� NDVXV� �������
7ULFKXULV�VS��VHEDQ�DN���VDPSHO�GHQJDQ�MXPODK�WHUWLQJJL�
WHUMDGL�.DE��7XEDQ�VHEDQ�DN���NDVXV���������RRSHULD�
VS�� VHEDQ�DN� ��� VDPSHO� GHQJDQ� MXPODK� WHUWLQJJL�
GL� .DE�� 7XEDQ� VHEDQ�DN� ��� VDPSHO� ������� 5DKD�X�
������� PHQ�DWDNDQ� EDKZD� FDFLQJ� 2HVRSKDJRVWRPXP�
VS��� �RRSHULD� VS��� GDQ� %XQRVWRPXP� VS�� EHUNHPEDQJ�
GL� XVXV� KDOXV� GDQ�PHQJLQIHVWDVL� VDSL� VHFDUD� SHURUDO�
DWDX�PHODOXL�PXOXW���DSLOODULD�VS��6HEDQ�DN���VDPSHO�
�DQJ� WHUMDGL� .DE�7XEDQ��+DHPRQFKXV� VS�� VHEDQ�DN� ��
VDPSHO�GHQJDQ�MXPODK�WHUWLQJJL�WHUMDGL�GL�.DE��7XEDQ�
VHEDQ�DN���VDPSHO�������3DUDSKLVWKRPXP�VS��VHEDQ�DN�
�� NDVXV� WHUMDGL� GL� .DE�7XEDQ� 7R�RFDUD� VS�� VHEDQ�DN�
�� NDVXV� WHUMDGL� GL� .DE�� /DPRQJDQ�� %XQRVWRPXP� VS��
VHEDQ�DN���NDVXV��DQJ�WHUMDGL�GL�.DE��.DE�%RMRQHJRUR�
0RQLH�LDVS�6HEDQ�DN� ��� VDPSHO� GHQJDQ� MXPODK�
WHUWLQJJL�GL�.DE�-RPEDQJ�VHEDQ�DN����VDPSHO�������
2HVSRSKDJXVWRPXP� � VS�6HEDQ�DN� ��� VDPSHO� GHQJDQ�
NDVXV� WHUEDQ�DN� WHUMDGL� GL� .DE�7XEDQ� VHEDQ�DN� ���
VDPSHO��������6WURQJ�ORLGHV�VS�� VHEDQ�DN���NDVXV��DQJ�
WHUMDGL� GL� NDE� 1JDZL�� 7ULFKRVWURQJ�OXV� VS�� 6HEDQ�DN�
��� VDPSHO� GHQJDQ� NDVXV� WHUEDQ�DN� GL� .DE�� 7XEDQ�
VHEDQ�DN� �� VDPSHO� �������1HPDWRGLUXV� VS�� VHEDQ�DN�
�� VDPSHO� �DQJ� WHUMDGL� GL� .DE�7XEDQ�� 2VWHUWDJLD� VS��
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VHEDQ�DN� �� VDPSHO� GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL�
GL�.DE��3RQRURJR�VHEDQ�DN��������� VDPSHO��(LPHULD�
VS���RFFLGLRVLV�� VHEDQ�DN� ��� GHQJDQ� MXPODK� WHUWLQJJL�
WHUMDGL�GL�.DE��0DJHWDQ�VHEDQ�DN���������NDVXV�

%HUGDVDUNDQ� KDVLO� SHPHULNVDDQ� ODERUDWRULXP�
SDGD� WDKXQ� ����� FDFLQJ� �DQJ� PHQJLQIHNVL� �DLWX�
GDUL� VHEDQ�DN� ���� VDPSHO� IHVHV� GLNHWDKXL� MXPODK�
SDUDVLW�SHQFHUQDDQ��DQJ�GLWHPXNDQ��DLWX�)DVFLROD�VS��
VHEDQ�DN� ���� NDVXV� GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL�
GL�.DE��0DJHWDQ�GDQ�.DE��3DFLWDQ�VHEDQ�DN����NDVXV�
�������7ULFKXULV�VS��VHEDQ�DN���VDPSHO�GHQJDQ�MXPODK�
WHUWLQJJL�WHUMDGL�GL�.RWD�0RMRNHUWR�VHEDQ�DN���VDPSHO�
������� �RRSHULD� VS�� 6HEDQ�DN� ��� VDPSHO� GHQJDQ�
MXPODK� WHUWLQJJL� GL� .DE�� /DPRQJDQ� VHEDQ�DN� ���
������VDPSHO���DSLOODULD�VS��6HEDQ�DN���VDPSHO�GHQJDQ�
MXPODK� WHUWLQJJL� WHUMDGL� GL� .DE�� *UHVLN� VHEDQ�DN� ��
������ VDPSHO�� +DHPRQFKXV� VS�� 6HEDQ�DN� �� VDPSHO�
GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL� GL� .DE�/DPRQJDQ�
VHEDQ�DN���������VDPSHO�FDFLQJ�+DHPRQFKXV�VS�

3DUDPSKLVWKRPXP� VS�� 6HEDQ�DN� ��� NDVXV� GHQJDQ�
MXPODK� WHUWLQJJL� WHUMDGL� GL� .DE�1JDQMXN� VHEDQ�DN� ��
������VDPSHO��%XQRVWRPXP�VS��VHEDQ�DN���NDVXV��DQJ�
WHUMDGL� GL� .DE�� %RMRQHJRUR�� 0RQLH�LD� VS�� 6HEDQ�DN�
�� VDPSHO� GHQJDQ� NDVXV� WHUEDQ�DN� WHUMDGL� GL� .DE�
/DPRQJDQ� �� ������ VDPSHO�� 2HVRSKDJXVWRPXP� VS��
6HEDQ�DN����VDPSHO�GHQJDQ�NDVXV�WHUEDQ�DN�WHUMDGL�GL�
.DE�/DPRQJDQ�VHEDQ�DN�������� VDPSHO�6WURQJ�ORLGHV�
VS�� 6HEDQ�DN� ��� NDVXV� GHQJDQ� MXPODK� WHUWLQJJL�
WHUMDGL� GL� .DE�� 7XEDQ� VHEDQ�DN� ��� ������ VDPSHO��
7ULFKRVWURQJ�OXV� VS��6HEDQ�DN���� VDPSHO�GHQJDQ�NDVXV�
WHUEDQ�DN� GL� .DE�/DPRQJDQ� GDQ� .DE�1JDQMXN�
VHEDQ�DN�PDVLQJ�PDVLQJ� �� ������ VDPSHO��2VWHUWDJLD�
VS�� 6HEDQ�DN� �� VDPSHO� GHQJDQ� MXPODK� WHUEDQ�DN�
WHUMDGL� GL�.DE�/DPRQJDQ� VHEDQ�DN� �� ������ VDPSHO��
(LPHULD� VS���RFFLGLRVLV�� VHEDQ�DN� ��� VDPSHO� GHQJDQ�
MXPODK� WHUWLQJJL� WHUMDGL� GL�� /DPRQJDQ� VHEDQ�DN� ��
������VDPSHO�

�DPEDU����3UHYDOHQVL�&DFLQJ�6DOXUDQ�3HQFHUQDDQ�SDGD�6DSL�7DKXQ�������.HWHUDQJDQ��1*:���1JDZL��0*7��0DJHWDQ��7%1��
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7LQJJLQ�D� SUHYDOHQVL� FDFLQJ� VDOXUDQ�SHQFHUQDDQ�
GL�.RWD�7XEDQ�GLVHEDENDQ�ROHK�EDQ�DNQ�D�VDSL��DQJ�
EHUXPXU� GHZDVD�� 6DSL� GHZDVD� PHQJDODPL� UH�LQIHVWDVL�
FDFLQJ� NDUHQD� IUHNXHQVL� SHPEHULDQ� SDNDQ� KLMDXDQ�
�DQJ� OHELK� WLQJJL� GLEDQGLQJNDQ� VDSL�PXGD���DUPLQ�
�������PHQMHODVNDQ�EDKZD�SUHYDOHQVL�SDUDPSKLVWRPLDVLV�
OHELK� UHQGDK� SDGD� WHUQDN�PXGD� NDUHQD� GLVHEDENDQ�
ROHK�IUHNXHQVL�SHPEHULDQ�SDNDQ�UXPSXW�SDGD�WHUQDN�
PXGD� OHELK� UHQGDK� GLEDQGLQJNDQ� WHUQDN� GHZDVD�
VHKLQJJD� NHPXQJNLQDQ� WHULQIHNVL� PHWDVHUNDULD� DNDQ�
OHELK� NHFLO�� 6DSL� SHUDK� �DQJ� WHULQIHVWDVL� FDFLQJ� GL�
.RWD�7XEDQ�GLVHEDENDQ�NDUHQD�OLQJNXQJDQ�NDQGDQJ�
�DQJ� FXNXS� NRWRU�� OHPEDS�� GDQ� DGDQ�D� JHQDQJDQ�
DLU� SDGD� VHORNDQ� GL� VHNLWDU� NDQGDQJ�� 0HQXUXW�
3XWUDWDPD� �������� NHOHPEDSDQ� OLQJNXQJDQ� WLQJJL�
GDQ� WHPSHUDWXU� KDQJDW� FDFLQJ� DNDQ� EHUNHPEDQJ�
PHPEXWXKNDQ� VHNLWDU� ����� KDUL�� VHGDQJNDQ� MLND�
WHPSHUDWXU� OHELK� UHQGDK� SURVHV� SHUNHPEDQJDQ�
WHUVHEXW� PHPHUOXNDQ� ZDNWX� �DQJ� OHELK� ODPD�� +DO�
LQL� PHQ�HEDENDQ� ODUYD� FDFLQJ� LQIHNWLI� EHUNHPEDQJ�
PHQMDGL� PHWDVHUNDULD� NHPXGLDQ� PHQJRQWDPLQDVL�
SDNDQ� GDQ� DLU� PLQXP� �DQJ� GLNRQVXPVL� ROHK� VDSL�
SHUDK�� 3HQ�HEDE� ODLQ� WLQJJLQ�D� SUHYDOHQVL� FDFLQJ�
VDOXUDQ�SHQFHUQDDQ�NDUHQD�VDSL�GHZDVD�WLGDN�SHUQDK�
GLEHULNDQ� REDW� FDFLQJ� XQWXN� PHPEHUDQWDV� LQIHVWDVL�
�DQJ� OHELK� VHULXV�� 0DQDMHPHQ� SHQJREDWDQ� WHUQDN�
KDUXV�GLSHUKDWLNDQ�XQWXN�PHQFHJDK� LQIHVWDVL� FDFLQJ�
VDOXUDQ�SHQFHUQDDQ��DQJ� GDSDW�PHUXJLNDQ� SHWHUQDN�
GDUL� VHJL� HNRQRPL�� 0HQXUXW� 5RILT� GNN�� ��������
SHQJREDWDQ� GDQ� DQWLVLSDVL� �DQJ� KDUXV� GLODNXNDQ�
GHQJDQ�FDUD�PHPEHULNDQ�DQWHOPLQWLN�VHFDUD�EHUNDOD�
VHWLDS� �� EXODQ� VHNDOL� XQWXN� PHQJXUDQJL� FDFLQJ��
3UHYDOHQVL� WHUHQGDK� FDFLQJ� VDOXUDQ� SHQFHUQDDQ�
�DQJ� WHUMDGL� GL� NDEXSDWHQ� *UHVLN� GLVHEDENDQ� ROHK�
OLQJNXQJDQ� NDQGDQJ� �DQJ� WLGDN� WHUGDSDW� JHQDQJDQ�
DLU� � GDQ� NDQGDQJ� WLGDN� WHUODOX� NRWRU� NDUHQD� IHVHV�
GLNXPSXONDQ� GL� WHPSDW� SHPEXDQJDQ� OLPEDK��
0HQXUXW� �EEDVL� GNN�� �������� XPXPQ�D� GLJHVWHU�
DQDHURE�EHNHUMD�SDGD�VXKX�EDNWHUL�PHVRILOLN�GHQJDQ�
VXKX� DQWDUD� ������&� VHGDQJNDQ� FDFLQJ� HQGRSDUDVLW�
WLGDN� GDSDW� EHUWDKDQ� KLGXS� SDGD� NRQGLVL� VXKX�
PHOHELKL����&� VHKLQJJD�FDFLQJ� WLGDN�GDSDW�EHUWDKDQ�
KLGXS�GDQ� DNKLUQ�D�PDWL�� 3HQ�HEDE� ODLQ� UHQGDKQ�D�
SUHYDOHQVL� FDFLQJ� VDOXUDQ� SHQFHUQDDQ� GL� .DEXSDWHQ�
*UHVLN�NDUHQD�VDSL�UXWLQ�GLEHULNDQ�REDW�FDFLQJ�VHWHODK�
PHODKLUNDQ�XQWXN�PHQFHJDK�SHQ�DNLW�FDFLQJDQ�SDGD�
VDSL�GHZDVD��3URJUDP�SHQFHJDKDQ�GDQ�SHQJHQGDOLDQ�
QHPDWRGLDVLV� SDGD� VDSL� SHUOX� GLODNXNDQ� GHPL�
PHQLQJNDWNDQ� NHVHKDWDQ� GDQ� SURGXNWLYLWDV� WHUQDN��
VDODK�VDWX�FDUD�GHQJDQ�SHPEHULDQ�REDW�FDFLQJ��/DUVHQ��
������

%HUGDVDUNDQ� GDWD� SHPHULNVDDQ� NHMDGLDQ�
KHOPLQWKLDVLV�SDGD�WDKXQ������VDPSDL�GHQJDQ�WDKXQ�
�����MHQLV�FDFLQJ��DQJ�VHULQJ�GLWHPXNDQ�DGDODK�NHODV�
1HPDWRGD� GDQ� 7UHPDWRGD�� %HUGDVDUNDQ� KDVLO� GDWD�
SHPHULNVDDQ�SDGD�WDKXQ������VLVWHP�SHPHOLKDUDDQ�VDSL�
GL�GDHUDK�ZLOD�DK�NHUMD�837�/DERUDWRULXP�.HVHKDWDQ��
+HZDQ�3URYLQVL�-DZD�7LPXU�GL�7XEDQ�PHQJJXQDNDQ�
VLVWHP�SHPHOLKDUDDQ�VDSL�GLNDQGDQJNDQ� VHFDUD�WHUXV�
PHQHUXV��GDQ�DVDO� WHUQDN� WHUVHEXW�EHUDVDO�GDUL�SDVDU�
PDXSXQ�PHPEHOL� GDUL� NHORPSRN� WHUQDN� VHGDQJNDQ�

NRQGLVL� VDSL� VHEDJDLDQ� EHVDU� PHPLOLNL� XNXUDQ�
WXEXK��DQJ� VHGDQJ��7HOXU� FDFLQJ��DQJ�SDOLQJ�EDQ�DN�
PHQJLQIHNVL� �DLWX� )DVFLROD� VS�� �LWHPXNDQ� VHEDQ�DN�
���� NDVXV� GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL� SDGD�
.DEXSDWHQ�0DJHWDQ�VHEDQ�DN����NDVXV��������)DVFLROD�
VS�� GDSDW� PHQ�HEDENDQ� SHQGHULWDDQ� NURQLV� �DQJ�
PHQDKXQ��NHNXUDQJDQ�GDUDK�GDQ�JL]L��SHUWXPEXKDQ�
PHQMDGL� ODPEDW� VHUWD� PHQLPEXONDQ� SHUDGDQJDQ�
KDWL� GDQ� HPSHGX� SDGD� WHUQDN�� ,QIHNVL� ULQJDQ� �DQJ�
EHUNHSDQMDQJDQ� MXJD� PHQJDNLEDWNDQ� WHUQDN� WLGDN�
GDSDW�JHPXN��NRQGLVL�WXEXK�PHOHPDK��QDIVX�PDNDQ�
PHQXUXQ�� SHPEHQJNDNDQ� GL� EDZDK� UDKDQJ�� SHUXW�
EXVXQJ�GDQ�GDSDW�PHQ�HEDENDQ�NHPDWLDQ� �6DQWRVD��
�������.HUXJLDQ�HNRQRPL�VHFDUD�JOREDO�DNLEDW�LQIHNVL�
FDFLQJ� KDWL� SDGD� WHUQDN� GLSHUNLUDNDQ� PHQFDSDL� ���
PLO�DU� UXSLDK�SHU�WDKXQ��.HUXJLDQ� LQL�GDSDW�EHUXSD�
NHPDWLDQ��SHQXUXQDQ�EHUDW�EDGDQ��NHKLODQJDQ�NDUNDV��
NHUXVDNDQ�KDWL�� NHKLODQJDQ� WHQDJD� NHUMD��SHQXUXQDQ�
SURGXNVL� VXVX� �������� GDQ� ELD�D� �DQJ� KDUXV�
GLNHOXDUNDQ�XQWXN�SHQJREDWDQ��&KDUOLHU��GNN���������
3URJUDP� SHQFHJDKDQ� GDQ� SHQJHQGDOLDQ� SHQ�DNLW�
SDUDVLW�� WHUPDVXN� IDVFLRORVLV� VDQJDW� GLSHUOXNDQ� EDJL�
SHWHUQDN�

&DFLQJ� �DQJ� PHPLOLNL� WLQJNDW� NHMDGLDQ� SDOLQJ�
UHQGDK�DGDODK�1HPDWRGLUXV� VS�GDQ��DSLOODULD�VS���DQJ�
KDQ�D� WHUMDGL� �� NDVXV� �DLWX� WHUMDGL� SDGD� .DEXSDWHQ�
7XEDQ�� -HQLV� FDFLQJ� WHUVHEXW� GDSDW� PHQJDNLEDWNDQ�
VDSL� PHQJDODPL� SHQXUXQDQ� SURGXNVL� GDSDW� EHUXSD�
SHQXUXQDQ�ERERW�EDGDQ��WHUKDPEDWQ�D�SHUWXPEXKDQ��
WXUXQQ�D�SURGXNVL� VXVX� SDGD� WHUQDN��DQJ�PHQ�XVXL�
VHUWD�SHQXUXQDQ�GD�D�WDKDQ�WXEXK�WHUKDGDS�VHUDQJDQ�
SHQ�DNLW�� 7DQGD� NOLQLV� KHZDQ� �DQJ� WHUVHUDQJ� FDFLQJ�
QHPDWRGD� DGDODK� NXUXV�� EXOX� NXVDP�� WLGDN� QDIVX�
PDNDQ�� GLDUH� WHUXWDPD� SDGD� PXVLP� KXMDQ� VHUWD�
NHPDWLDQ��DQJ�DNXW�SDGD�KHZDQ�KHZDQ�PXGD��%HULDMD�D�
GDQ�3UL�DQWR���������+DO� LQL�GDSDW�GLVHEDENDQ� ROHK�
UXPSXW� GDQ� DLU� PLQXP� �DQJ� WHUNRQWDPLQDVL� ODUYD�
FDFLQJ� NHPXGLDQ� WHUPDNDQ� ROHK� WHUQDN�� GL� GDODP�
WXEXK� LQGXN� VHPDQJ� ODUYD� EHUNHPEDQJ� PHQMDGL�
FDFLQJ� GHZDVD� GDQ� DNDQ� EHUSLQGDK� PHQXMX� RUJDQ�
�DQJ� VHVXDL� XQWXN� EHUNHPEDQJELDN�� &DFLQJ� GHZDVD�
GDODP�XVXV�DNDQ�EHUNHPEDQJ�GHQJDQ�PHQ�HUDS�VDUL�
PDNDQDQ� GDUL� LQGXN� VHPDQJ� ��LUHNWRUDW� .HVHKDWDQ�
+HZDQ�� ������� &DFLQJ� QHPDWRGD� MXJD� PHQJKLVDS�
GDUDK� DWDX� FDLUDQ� WXEXK� GDQ� EDKNDQ� PHPDNDQ�
MDULQJDQ�WXEXK��6HEDJLDQ�EHVDU�QHPDWRGD�GDODP�XVXV�
ELVD�PHQ�HEDENDQ�REVWUXNVL��6HWLDZDQ��������

%HUGDVDUNDQ� GDWD� SHPHULNVDDQ� NHMDGLDQ�
KHOPLQWKLDVLV�SDGD�WDKXQ������DVDO�KHZDQ�VHEDJDLDQ�
EHVDU� EHUDVDO� GDUL�PHPEHOL� GDUL� SDVDU� PDXSXQ� GDUL�
NHORPSRN� WHUQDN� ODLQ� GDQ� VLVWHP� SHPHOLKDUDDQ�
VDSL� WHUVHEXW� VHOXUXKQ�D� PHQJJXQDNDQ� VLVWHP�
GLNDQGDQJNDQ� VHFDUD� WHUXV�PHQHUXV�GHQJDQ� NRQGLVL�
VDSL�VHEDJDLDQ�EHVDU�PHPLOLNL�WXEXK��DQJ�EHUXNXUDQ�
VHGDQJ�� �DUL� KDVLO� SHPHULNVDDQ� FDFLQJ� �DQJ� SDOLQJ�
EDQ�DN�PHQJLQIHNVL�SDGD�WDKXQ������DGDODK��)DVFLROD�
VS�NDVXV�LQL�PDVLK�VDPD�GHQJDQ�WDKXQ������QDPXQ��
SDGD�WDKXQ������FDFLQJ��DQJ�GLWHPXNDQ�OHELK�WLQJJL�
GDULSDGD�WDKXQ�VHEHOXPQD�D��DLWX�VHEDQ�DN�����NDVXV�
GLWHPXNDQQ�D� FDFLQJ� WHUVHEXW�� �DQ� NDVXV� WHUVHEXW�
SDOLQJ�EDQ�DN� WHUMDGL�SDGD�.DEXSDWHQ�0DJHWDQ� GDQ�
.DEXSDWHQ�VHEDQ�DN����NDVXV�7HWDS�VDPD�SDGD�WDKXQ�
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VHEHOXPQ�D�FDFLQJ�IDVFLROD�SDOLQJ�EDQ�DN�GLWHPXNDQ�
GL�.DEXSDWHQ�0DJHWDQ�

%HUGDVDUNDQ� GDWD� SHPHULNVDDQ� FDFLQJ� �DQJ�
PHPLOLNL� WLQJNDW� NHMDGLDQ� SDOLQJ� UHQGDK� �DLWX�
7R�RFDUD�� 1HPDWRGLUXV� GDQ� 6WURQJ�OXV� �DQJ� PDVLQJ�
PDVLQJ� WLGDN� GLWHPXNDQ� DGDQ�D� FDFLQJ� WHUVHEXW�
&DFLQJ� 7R�RFDUD� EHUVLIDW� ]RRQRVLV�� VHODLQ� NHUXJLDQ��
HNRQRPL� �DQJ� GLWLPEXONDQ� MXJD� NHVHKDWDQ� PHUHND�
WHUDQFDP� �0HGLFDVWRUH� ������� 3HQ�DNLW� SDUDVLW� �DQJ�
PHQ�HUDQJ� VDSL� GDQ� EHUVLIDW� ]RRQRVLV� VDODK� VDWXQ�D�
DGDODK��DQJ� GLVHEDENDQ�ROHK� LQIHNVL� FDFLQJ�7R�RFDUD�
�LWXORUXP��&DFLQJ� LQL�PHQ�HUDQJ� VDSL� GLVHJDOD�XPXU��
GDSDW� PHQXODU� PHODOXL� NRQWDN� PDNDQDQ� PDXSXQ���
PHODOXL� SODVHQWD� LQGXN� �DQJ� PHQXODUL� IHWXV� VDSL��
GDODP��NDQGXQJDQ��(VWXQLQJVLK��������/HYLQH���������
6WDGLXP� GHZDVD� FDFLQJ� 7R�RFDUD� �LWXORUXP� EDQ�DN�
GLMXPSDL�SDGD�DQDN�VDSL��SHGHW����NLEDW�GDUL��SHQ�DNLW�
FDFLQJDQ��WR[RFDULDVLV���VDQJDW�PHQHNDQ�SURGXNWLYLWDV��
WHUQDN�� EHUDUWL� PHQMDGL� EHEDQ� HNRQRPL� EDJL�
SHWHUQDN�VHFDUD�EHUNHSDQMDQJDQ�MLND�WLGDN�GLODNXNDQ�
SHQJHQGDOLDQ�� 3HGHW� �DQJ� PHQGHULWD� WRNVRNDULDVLV��
DNDQ� NHKLODQJDQ� ERERW� EDGDQ� VHEHVDU� ��NJ� SDGD�
XPXU����PLQJJX�GLEDQGLQJ�SHGHW��DQJ�EHEDV�FDFLQJDQ�
�6RXOVE����������

� �*HMDOD�NOLQLV��DQJ�GLWXQMXNDQ�ROHK�VDSL�NHWLND�
WHULQIHNVL�1HPDWRGLUXV� VS� �DLWX� GLDUH� GDQ� DQRUHNVLD��
ELDVDQ�D�1HPDWRGLUXV�DNDQ�EHUNHPEDQJ�VHFDUD�VHNVXDO�
SDGD� PLQJJX� NHWLJD� VHEHOXP� PHQMDGL� FDFLQJ� �DQJ�
PDWDQJ�� ,QIHNVL� NOLQLV� 1HPDWRGLUXV� GDSDW� WHUOLKDW�
MXJD� SDGD� DQDN� VDSL� �DQJ� EHUXPXU� �� PLQJJX� GDQ�
VHWHUXVQ�D��)R[���������6HGDQJNDQ�6DSL��DQJ�WHULQIHNVL�
ROHK� 6WURQJ�OXV� VS�� DNDQ� PHPSHQJDUXKL� NHVHKDWDQ�
GDQ�PHQ�HEDENDQ�NHUXJLDQ�HNRQRPL��DQJ�VLJQLILNDQ�
WHUKDGDS� LQGXVWUL� SHWHUQDNDQ� VHSHUWL� PHQJXUDQJL�
SURGXNVL� VXVX�� NHUXJLDQ� EHUDW� GDQ� NHVXEXUDQ��
GDQ� NXDOLWDV� NXOLW� �DQJ� EXUXN�� *HMDOD� NOLQLV� �DQJ�
GLDODPL� ROHK� VDSL� �DQJ� WHULQIHNVL� DGDODK� GLDUH��
SHQXUXQDQ� EHUDW� EDGDQ�� NHNXUXVDQ�� GHPDP�� GDQ�
NHPDWLDQ�� 3HQJHQGDOLDQ� LQIHNVL� 6WURQJ�OXV� SDGD� VDSL�
PHQJJXQDNDQ� REDW� FDFLQJ� �&DOYHW�� ������� 7LQJJLQ�D�
SUHYDOHQVL�LQIHNVL�WHOXU�FDFLQJ�6WURQJ�OXV�VS�GLDNLEDWNDQ�
ROHK�OHPDKQ�D�GD�D�WDKDQ�WXEXK�VDSL��GDODP�PHODZDQ�
VHUDQJDQ�GDUL�FDFLQJ�SDUDVLW��6RXOVE���������

.(6,038/�1�

3UHYDOHQVL�WHUWLQJJL�SDGD�WDKXQ������WHUGDSDW�GL�
.RWD�7XEDQ��DLWX�VHEHVDU��������VHGDQJNDQ�WHUHQGDK�
WHUGDSDW� GL� .DEXSDWHQ� *UHVLN� �DLWX� VHEHVDU� ����
6HGDQJNDQ�SDGD�WDKXQ������SUHYDOHQVL�WHUWLQJJL�WHUMDGL�
SDGD�.RWD�/DPRQJDQ��DLWX�VHEHVDU��������VHGDQJNDQ�
SUHYDOHQVL�WHUHQGDK�WHUMDGL�GL�.DEXSDWHQ�1JDZL��DLWX�
VHEHVDU�������� -HQLV� FDFLQJ��DQJ�PHQJLQIHNVL�SDOLQJ�
WLQJJL� SDGD� WDKXQ� ����� �DLWX� )DVFLROD� VS�� VHEDQ�DN�
���� NDVXV� GHQJDQ� MXPODK� WHUWLQJJL� WHUMDGL� GL� .DE��
0DJHWDQ� GHQJDQ� MXPODK� ��� NDVXV� �6HGDQJNDQ� -HQLV�
FDFLQJ� �DQJ� PHQJLQIHNVL� SDOLQJ� WLQJJL� SDGD� WDKXQ�
����� �DLWX� )DVFLROD� VS�� 6HEDQ�DN� ���� NDVXV� GHQJDQ�
MXPODK� WHUWLQJJL� WHUMDGL� GL� .DE�� 0DJHWDQ� GDQ� .DE�
3DFLWDQ�GHQJDQ�MXPODK����NDVXV�

8��3�1�7(5,0��.�6,��

3DGD�NHVHPSDWDQ�LQL�SHQXOLV�LQJLQ�PHQJXFDSNDQ�
WHULPDNDVLK�NHSDGD�VHPXD�SLKDN��DQJ�WHODK�PHPEDQWX�
XQWXN�PHOHQJNDSL�GDWD�GDODP�NHSHUOXDQ�WXJDV�DNKLU��
3HQXOLV� PHQ�DWDNDQ� WLGDN� DGD� NRQIOLN� NHSHQWLQJDQ�
GHQJDQ�SLKDN�SLKDN��DQJ�WHUOLEDW�GDODP�SHQHOLWLDQ�LQL�

��)7�5�3867�.���

�EEDVL�� 7��� 7DXVHHI�� 6�0��� �EEDVL�� 6�� ��� � ������
%LRJDV� (QHUJ��� 6SULQJHU� 1HZ� �RUN� �RUGUHFKW�
+HLGHOEHUJ�

%HQGU�PDQ�� 6�6�� ������ �VSHN� %LRORJLV� GDQ� 8ML�
�LDJQRVWLN� )DVFLROD�� 3URVLGLQJ� 6HPLQDU�
3DUDVLWRORJL� GDQ�7RNVLNRORJL�9HWHULQHU��+DO�� ���
��

�LUHNWRUDW� .HVHKDWDQ� +HZDQ�� ������ 3HGRPDQ�
8PXP� 3HQJHQGDOLDQ� GDQ� 3HQDQJJXODQJDQ�
3HQ�DNLW�3DUDVLW�GDQ�.HPDWLDQ�3HGHW���LUHNWRUDW�
.HVHKDWDQ� +HZDQ� .HPHQWHULDQ� 3HUWDQLDQ�
5HSXEOLN�,QGRQHVLD�

&DOYHW�� ������ ,YHUPHFWLQ�KWWS���FDO�YHW�XSHQQ�HGX�
G[HQGRSDU�GUXJ���SDJHV�IHQEHQ� GD]ROH�KWP��
�LDNVHV�SDGD���0DUHW������

%HULDMD�D��GDQ�3UL�DQWR�����������(IHNWLILWDV� 6HUEXN�
�DXQ� 1DQDV� 6HEDJDL� �QWHOPLQWLND� 3DGD� 6DSL�
�DQJ� 7HULQIHNVL� &DFLQJ� 1HPDWRGD� 6DOXUDQ�
3HQFHUQDDQ�� 6HPLQDU� 1DVLRQDO� 7HNQRORJL�
3HWHUQDNDQ�GDQ�9HWHULQHU��KOP���������

&KDUOLHU� -��� ��� /��0HXOHPHHVWHU�� (�� &ODHUHERXW�� ���
:LOOLDPV�� DQG� -�� 9HUFUX�VVH�� ������ 4XDOLWDWLYH�
DQG� TXDQWLWDWLYH� HYDOXDWLRQ� RI� FRSURORJLFDO�
DQG� VHURORJLFDO� WHFKQLTXHV� IRU� WKH� GLDJQRVLV� RI�
IDVFLROLDVLV�LQ�FDWWOH��9HWHULQDU��3DUDVLWRORJ��9RO��
�����������3S�������

�DUPLQ��6����XOL]D��3�)���6LUXSDQJ��0��������3UHYDOHQVL�
3DUDPSKLVWRPLDVLV�3DGD�6DSL�%DOL�GL�.HFDPDWDQ�
/LEXUHQJ� .DEXSDWHQ� %RQH�� -XUQDO� ,OPX� GDQ�
,QGXVWUL�3HWHUQDNDQ��9RO������3S��������

�LUHNWRUDW� -HQGHUDO� 3HWHUQDNDQ� GDQ� .HVHKDWDQ�
+HZDQ�� ������ 6WDWLVWLN� 3HWHUQDNDQ�� -DNDUWD��
�LUHNWRUDW� -HQGHUDO� 3HWHUQDNDQ� GDQ� .HVHKDWDQ�
+HZDQ

�LUHNWRUDW� -HQGUDO�%LQD�3URGXNVL� 3HWHUQDNDQ��������
6WDWLVWLN� 3HWHUQDNDQ�� -DNDUWD�� �HSDUWHPHQ�
3HUWDQLDQ�

(VWXQLQJVLK��(�6��������7R�RFDULDVLV�SDGD�+HZDQ�GDQ�
%DKD�DQ�D� SDGD� 0DQXVLD�� :DUWD]RD� 9RO��������
3S���������

*DVEDUUH�� /�&��� /HLJKWRQ�� (����� 6WRXW�� :�/������
*DVWURLQWHVWLQDO� 1HPDWRGHV� RI� &DWWOH� LQ� 7KH�
QRUWKHDVWHUQ� 86�� 5HVXOW� RI� D� 3URGXFHU� 6XUYH���
9HWHULQDU��3DUDVLWRORJ��9RO��������3S��������

/DUVHQ�� 0�� ������ 3URVSHFW� IRU� FRQWUROOLQJ� DQLPDO�
SDUDVLWLF� QHPDWRGHV� E�� SUHGDFLRXV�PLFUR� IXQJL��
3DUDVLWRORJ���9RO����������3S���������

/HYLQH�� ������%XNX�3HODMDUDQ�3DUDVLWRORJL�9HWHULQHU��
�LWHUMHPDKNDQ� ROHK� 3URI�� �U�� *DWXW� �VKDGL��
�RJ�DNDUWD��*DGMDK�0DGD�8QLYHUVLW��3UHVV��

)R[�� 0�7�� ������ *DVWURLQWHVWLQDO� 3DUDVLW� RI� FDWWOH��
�YDLODEOH� IURP�� KWWSV���ZZZ�PHUFNYHWPDQXDO�



��������������������-�����������SS����������������6�������������������J������������������

FRP�GLJHVWLYH�V�VWHP�JDVWURLQWHVWLQDO�SDUDVLWHV�
RI� UXPLQDQWV�JDVWURLQWHVWLQDO�SDUDVLWHV�RI �
FDWWOH�TXHU� WR[RFDUD�� �LDNVHV� SDGD� �� 0DUHW�
�����

0HGLFDVWRUH�� ������ 7R[RFDULDVLV�� ,QIHNVL� GDQ�
SHQ�DNLW� PHQXODU�� KWWS���PHGLFDVWRUH�FRP�
SHQ�DNLW�����7RNVRNDULDVLV�KWPO�� �LDNVHV� SDGD�
��0DUHW������

3XWUDWDPD�� 5�� ������ +XEXQJDQ� .HFDFLQJDQ� SDGD�
7HUQDN� 6DSL� GL� 6HNLWDU� 7DPDQ� :D�� .DPEDV�
GHQJDQ�.HPXQJNLQDQ�.HMDGLDQ�.HFDFLQJDQ�SDGD�
%DGDN� 6XPDWHUD� ��LFHURUKLQXV� VXPDWUHQVLV���L�
6XDND�5KLQR� 6XPDWHUD�� 6NULSVL�� %RJRU�� ,QVWLWXW�
3HUWDQLDQ�%RJRU��

5RILT�� 0�� 1��� 6XVDQWL�� 5��� 6HWLDWL�� 1�� ������ -HQLV�
FDFLQJ� SDGD� IHVHV� VDSL� GL� 73�� -DWLEDUDQJ� GDQ�
.77� 6LGRPXO�R� �HVD� 1RQJNRVDZLW� 6HPDUDQJ��
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6HWLDZDQ�� ��� ������ (IHNWLYLWDV� 3HPEHULDQ� (NVWUDN�

7HPXODZDN� �&XUFXPD� [DQWKRUL]D�� 5R[E�� GDQ�
7HPXLUHQJ��&XUFXPD�DHUXJLQRVD��5R[E��6HEDJDL�
.RQWURO� +HOPLQWKLDVLV� 7HUKDGDS� 3DFNHG� &HOO�
9ROXPH��3&9���6ZHDWLQJ�5DWH�GDQ�3HUWDPEDKDQ�
%RERW�%DGDQ�3HGHW�6DSL�3RWRQJ�%UDKPDQ�&URVV�
/HSDV� 6DSLK�� 6NULSVL�� -XUXVDQ� 3URGXNVL� WHUQDN��
)DNXOWDV�3HWHUQDNDQ�8QLYHUVLWDV�%UDZLMD�D

6RXOVE��� (�� -�� /�� ������ +HOPLQWV� 3URWR]RD� DQG�
�UWKRSRGD� RI� �RPHVWLFDWHG� �QLPDO�� �WK� (G��
/RQGRQ��%DLOOLHUH�7LQRODOL


