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$EVWUDN

/DWDU� %HODNDQJ�� $VPD� DGDODK� SHQ\DNLW� SHUDGDQJDQ� VDOXUDQ� SHUQDIDVDQ�� .HNDPEXKDQ�
DVPD�GDSDW�GLSLFX�ROHK�EHEHUDSD�IDNWRU�VHSHUWL� OLQJNXQJDQ��PDNDQDQ��XGDUD�GLQJLQ�GDQ�
HPRVL��3HQGLGLNDQ�NHVHKDWDQ�PHUXSDNDQ�DSOLNDVL� DWDX�SHQHUDSDQ�GL� ELGDQJ�NHVHKDWDQ�
GDODP� NHKLGXSDQ� VHKDUL�KDUL�� 3HQLQJNDWDQ� SHQGLGLNDQ� NHVHKDWDQ� WHQWDQJ� NHNDPEXKDQ�
DVPD�GDSDW�GLODNXNDQ�GHQJDQ�SHQ\XOXKDQ�NHVHKDWDQ��
7XMXDQ� 3HQHOLWLDQ�� 8QWXN� PHQJHWDKXL� KXEXQJDQ� SHQGLGLNDQ� NHVHKDWDQ� WHQWDQJ� IDNWRU�
SHQ\HEDE�DVPD�GHQJDQ�NHNDPEXKDQ�DVPD�GL�56�3.8�0XKDPPDGL\DK�'HODQJJX��
6XEMHN� GDQ� 0HWRGH�� 6XEMHN� SHQHOLWLDQ� VHEDQ\DN� ��� UHVSRQGHQ� GDQ� GDWD� GLDQDOLVLV�
PHQJJXQDNDQ�&KL�6TXDUH��
+DVLO�3HQHOLWLDQ��+DVLO�DQDOLVLV�XML�&KL�6TXDUH�GHQJDQ�PHQJJXQDNDQ�DOWHUQDWLYH� OLQHDU�E\�
OLQHDU GHQJDQ� KDVLO� [� � ������ GDQ� S�YDOXH  � ������ VHKLQJJD� DGD� KXEXQJDQ� \DQJ�
VLJQLILNDQ� DQWDUD� SHQGLGLNDQ� NHVHKDWDQ� WHQWDQJ� IDNWRU� SHUQ\HEDE� DVPD� WHUKDGDS�
NHNDPEXKDQ�DVPD�GL�56�3.8�0XKDPPDGL\DK�'HODQJJX��
.HVLPSXODQ�� 7HUGDSDW� KXEXQJDQ� SHQGLGLNDQ� NHVHKDWDQ� WHQWDQJ� IDNWRU� SHQ\HEDE� DVPD�
GHQJDQ�NHNDPEXKDQ�DVPD�GL�56�3.8�0XKDPPDGL\DK�'HODQJJX�
���
.DWD�NXQFL��DVPD��NHNDPEXKDQ�DVPD��SHQGLGLNDQ�NHVHKDWDQ
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$EVWUDFW

%DFNJURXQG�� $VWKPD� LV� D� UHVSLUDWRU\� GLVHDVH� RI� WKH� UHVSLUDWRU\� WUDFW�� 5HFXUUHQFH� RI�
DVWKPD� FDQ� EH� WULJJHUHG� E\� VHYHUDO� IDFWRUV� VXFK� DV� HQYLURQPHQW�� IRRG�� FROG� DLU�� DQG�
HPRWLRQ�� +HDOWK� HGXFDWLRQ� LV� DQ� DSSOLFDWLRQ� RU� DSSOLFDWLRQ� LQ� WKH� ILHOG� RI� KHDOWK� LQ�
HYHU\GD\� OLIH�� ,QFUHDVHG� KHDOWK� HGXFDWLRQ� RQ� WKH� UHODSVH� RI� DVWKPD� FDQ� EH� GRQH� ZLWK�
KHDOWK�FRXQVHOLQJ��
7KH�$LP�RI�WKH�6WXG\��7R�GHWHUPLQH�WKH�UHODWLRQVKLS�RI�KHDOWK�HGXFDWLRQ�DERXW�WKH�IDFWRUV�
WKDW�FDXVH�DVWKPD�UHODSVH�DVWKPD�LQ�3.8�0XKDPPDGL\DK�'HODQJJX�*HQHUDO�+RVSLWDO�
6XEMHFW�DQG�0HWKRG��5HVHDUFK�VXEMHFWV�ZHUH���� UHVSRQGHQWV�DQG�GDWD�ZHUH�DQDO\]HG�
XVLQJ�&KL�6TXDUH�
5HVXOW�� %DVHG� RQ� DQDO\VLV� WHVW� E\� XVLQJ� FKL� VTXDUH� DQDO\VLV�ZLWK� OLQHDU� DOWHUQDWLYHV� E\�
OLQHDU� [�  �������DQG�S�YDOXH� �������VR� WKDW� WKHUH�ZDV�RI�VLJQLILFDQW�UHODWLRQ�EHWZHHQ�
KHDOWK�HGXFDWLRQ�DERXW�IDFWRU�RI�DVWKPD�FDXVH�WR�DVWKPD�UHODSVH�DW�3.8�0XKDPPDGL\DK�
'HODQJJX�*HQHUDO�+RVSLWDO��S ��������
&RQFOXVLRQ��7KHUH� LV�D�UHODWLRQVKLS�RI�KHDOWK�HGXFDWLRQ�DERXW� IDFWRUV�FDXVLQJ�DVWKPD�WR�
DVWKPD�UHODSVH�DW�3.8�0XKDPPDGL\DK�'HODQJJX�*HQHUDO�+RVSLWDO�

.H\ZRUGV��$VWKPD��$VWKPD�5HODSVH��+HDOWK�(GXFDWLRQ

.RUHVSRQGHQVL��7UL�<XQLDUWL��67,.(6�0DPEDXO 8OXP�6XUDNDUWD��-O�5LQJ�5RDG�8WDUD�.0��
���7DZDQJVDUL��0RMRVRQJR��-HEUHV�6XUDNDUWD��(PDLO��\XQLDUWLWUL����#JPDLO�FRP�
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/$7$5�%(/$.$1*
$VPD� DGDODK� SHQ\DNLW� SDUX� NURQLN�
\DQJ� VHULQJ� WHUMDGL� GL� GXQLD�� 'DWD�
PHQJHQDL� NHPDWLDQ� DNLEDW� DVPD�
PHQJDODPL� SHQLQJNDWDQ� GDODP�
EHEHUDSD� GHNDGH� WHUDNKLU� �0F3KHH�
GDQ� *DQRQJ�� ������� .HNDPEXKDQ�
DVPD� GDSDW� GLSLFX� ROHK� EHEHUDSD�
IDNWRU� VHSHUWL� OLQJNXQJDQ��PDNDQDQ��
XGDUD�GLQJLQ�GDQ�HPRVL��/LQJNXQJDQ�
\DQJ� GLSHQXKL� DVDS URNRN�� DVDS�
NHQGDUDDQ� GDQ� GHEX� PHUXSDNDQ�
DZDO� WLPEXOQ\D� SHQ\DNLW� DVPD��
%HEHUDSD� PDNDQDQ� VHSHUWL� MXQN�
IRRG \DQJ� WLQJJL� NDGDU� 06*� GDQ�
SHQJDZHWQ\D��PLQXPDQ� GLQJLQ� DWDX�
HV��FRNODW�GDQ�NDFDQJ�GDSDW�PHQMDGL�
SHQ\HEDE�NHNDPEXKDQ�DVPD��
*DQJJXDQ� HPRVL� GDSDW� PHQMDGL�
SHQFHWXV�WHUMDGLQ\D�VHUDQJDQ�DVPD��
VHODLQ� LWX� MXJD� ELVD� PHPSHUEHUDW�
VHUDQJDQ� DVPD� \DQJ� VXGDK� DGD��
'LVDPSLQJ� JHMDOD� DVPD� KDUXV�
VHJHUD�GLREDWL�SHQGHULWD�DVPD�\DQJ�
PHQJDODPL� VWUHV� KDUXV� GLEHUL�
QDVHKDW� XQWXN� PHQ\HOHVDLNDQ�
PDVDODKQ\D�� $VPD� DNDQ� PXGDK�
NDPEXK� SDGD� FXDFD� OHPEDE� GDQ�
KDZD� \DQJ� GLQJLQ� VHULQJ�
PHPSHQJDUXKL� DVPD�� SHUXEDKDQ�
FXDFD� PHQMDGL� SHPLFX� VHUDQJDQ�
DVPD�� .DGDQJ� VHUDQJDQ
EHUKXEXQJDQ� DVPD� VHSHUWL�� PXVLP�
KXMDQ�� PXVLP� EXQJD�� PXVLP�
NHPDUDX�� +DO� LQL� EHUKXEXQJDQ�
GHQJDQ� DQJLQ�� VHUEXN� EXQJD� GDQ�
GHEX��:DKLG�GDQ�6XSUDSWR��������
$QJND� NHMDGLDQ� SHQ\DNLW� DVPD�
WDKXQ����� PHQJDODPL�SHQLQJNDWDQ�
GDQ� UHODWLI� VDQJDW� WLQJJL� GHQJDQ�
EDQ\DNQ\D PRUELGLWDV� GDQ�
PRUWDOLWDV�� %HUGDVDUNDQ� GDWD� :+2�
1RQ�&RPPXQLFDEOH�'LVHDVH GL�$VLD�
7HQJJDUD� GLSHUNLUDNDQ� EDKZD� ����
MXWD� RUDQJ� PHQLQJJDO� GXQLD� NDUHQD�
SHQ\DNLW� SDUX� NURQLN� GLPDQD� ����
GLVHEDENDQ� NDUHQD� SHQ\DNLW� SDUX�
REVWUXNWLI� NURQLN�� GDQ� �����
GLVHEDENDQ�NDUHQD�DVPD��:+2�IDFW�
VKHHW ������ PHQ\HEXWNDQ� EDKZD�
WHUGDSDW� ���� MXWD� RUDQJ� PHQGHULWD�
DVPD� GL� GXQLD�� ���� EHUDGD� GL�
QHJDUD� GHQJDQ� SHQGDSDWDQ� UHQGDK�

GDQ�PHQHQJDK��WHUPDVXN�,QGRQHVLD��
3HQ\DNLW� VDOXUDQ� SHUQDSDVDQ� \DQJ�
PHQ\HEDENDQ� NHPDWLDQ� WHUEHVDU�
DGDODK� 7XEHUFXORVLV� ������� GDQ�
/RZHU� 7UDFW� 5HVSLUDWRU\� 'LVHDVH
�������� %HUGDVDUNDQ� GDWD� 6LVWHP�
,QIRUPDVL� 5XPDK� 6DNLW� �6,56�� GL�
,QGRQHVLD� GLGDSDWNDQ� EDKZD� DQJND�
NHPDWLDQ� DNLEDW� SHQ\DNLW� DVPD�
DGDODK�VHEDQ\DN��������RUDQJ��'DUL�
GDWD� 5LVNHVGDV� ������ SDVLHQ� DVPD�
GL ,QGRQHVLD� SDOLQJ� EDQ\DN� GLDODPL�
ROHK�JRORQJDQ�PHQHQJDK�NH�EDZDK�
GDQ� WHUEDZDK� �WLGDN� PDPSX���
SHUVHQWDVH� XQWXN� PHQHQJDK� NH�
EDZDK� VHEDQ\DN� ����� GDQ�
WHUEDZDK�������'HSNHV��������
3UHYDOHQVL� NDVXV� DVPD� GL� -DZD�
7HQJDK� GDUL� WDKXQ� NH� WDKXQ�
PHQJDODPL�SHQXUXQDQ��.DVXV�DVPD�
SDGD WDKXQ� ����� VHEHVDU� �������
WDKXQ� ����� VHEHVDU� ������� WDKXQ�
����� VHEHVDU� ������ GDQ� WDKXQ�
����� VHEHVDU� ������� .DVXV�
SHQ\DNLW� DVPD� WHUEHVDU� GL� -DZD�
7HQJDK� \DLWX� GL� .RWD� 6HPDUDQJ��
-XPODK�SHQGHULWD�$VPD� WDKXQ������
GL� 6HPDUDQJ� VHEDQ\DN� �������
NDVXV�� .DEXSDWHQ� %UHEHV� VHEHVDU�
������� NDVXV�� .DEXSDWHQ� .ODWHQ�
VHEHVDU� �������NDVXV�� 7HUHQGDK�GL�
.DEXSDWHQ� %DWDQJ� VHEHVDU� ������
NDVXV��7DKXQ������GL�ZLOD\DK�-DZD�
7HQJDK� VHEHVDU� ������� NDVXV� GDQ�
�����VHEHVDU��������NDVXV��
.HMDGLDQ� DVPD� PHQXUXW� MHQLV�
NHODPLQ� WDKXQ� ����� ODNL�ODNL� DGD�
������ SHQGHULWD� DVPD�� SHUHPSXDQ�
DGD� ������ SHQGHULWD� DVPD� �'HSNHV�
5,�� �������0HQXUXW�NHORPSRN�XPXU�
������ WDKXQ� DGD� ������ SHQGHULWD�
DVPD��XPXU������� WDKXQ�DGD�������
SHQGHULWD� DVPD�� GDQ� ��� WDKXQ� DGD�
������ SHQGHULWD� DVPD� �'HSNHV� 5,��
������� 'DUL� GDWD� WHUVHEXW� GL� .RWD�
6HPDUDQJ� PHQMDGL� NRWD� WHUEHVDU�
NDVXV� SHQ\DNLW� WLGDN� PHQXODU� \DLWX�
SHQ\DNLW� DVPD�� %HUGDVDUNDQ� GDWD
GDUL UHNDP� PHGLV� 56 3.8�
0XKDPPDGL\DK� 'HODQJJX���
SHQGHULWD� DVPD� SDGD� WDKXQ� �����
DGDODK�����SHQGHULWD���
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)UHNXHQVL� NHNDPEXKDQ� DVPD�
WHUJDQWXQJ� SDGD� VHMDXK� PDQD�
SDVLHQ�PHQJHWDKXL�GDQ�PHQJKLQGDUL�
DOHUJHQ� DWDX� IDNWRU� SHPLFX�
SHQ\HEDE� NHNDPEXKDQ� DVPD�
WHUVHEXW�� .XUDQJQ\D� SHQJHWDKXDQ�
GDQ SHQGLGLNDQ NHOXDUJD WHUKDGDS
NHNDPEXKDQ DVPD PHQ\HEDENDQ
WLQJJLQ\D UHVLNR� \DQJ� WHUMDGL�� 2OHK�
NDUHQD� LWX�� SHQHOLWL� WHUWDULN� XQWXN�
PHQHOLWL� WHQWDQJ� HIHNWLYLWDV�
SHQGLGLNDQ�NHVHKDWDQ�WHQWDQJ IDNWRU
SHQ\HEDE DVPD WHUKDGDS
NHNDPEXKDQ� DVPD� GL� 56 3.8�
0XKDPPDGL\DK 'HODQJJX�

78-8$1�3(1(/,7,$1
8QWXN� PHQJHWDKXL� KXEXQJDQ�
SHQGLGLNDQ�NHVHKDWDQ�WHQWDQJ�IDNWRU�
SHQ\HEDE� DVPD� GHQJDQ
NHNDPEXKDQ� DVPD� GL� 56� 3.8�
0XKDPPDGL\DK�'HODQJJX�

0(72'(
3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ�
DQDOLWLN� REVHUYDVLRQDO� GHQJDQ�
GHVDLQ� NRUHODVL� � GDQ� UDQFDQJDQ�
\DQJ� GLJXQDNDQ� DGDODK� FURVV�
VHFWLRQDO�� 7HNQLN� SHQJDPELODQ� GDWD�
GHQJDQ� VDPSOLQJ� QRQ� SUREDELOLW\�
GHQJDQ�PHWRGH�SXUSRVLYH�VDPSOLQJ��
'DWD�GLDQDOLVLV�PHQJJXQDNDQ�XML�&KL�
6TXDUH�

68%-(.
3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�
���� RUDQJ� GHQJDQ� NULWHULD� SDVLHQ�
SHQGHULWD� DVPD� GL� 56� 3.8�
0XKDPPDGL\DK� 'HODQJJX� \DQJ�
SRVLWLI� PHQGHULWD� DVPD� GDQ� SDVLHQ�
\DQJ� DGD� GL� SROL� SDUX� 56� 3.8
0XKDPPDGL\DK� 'HODQJJX�� .ULWHULD�
HNVNOXVL� SDVLHQ� SHQGHULWD� DVPD�
\DQJ� WLGDN�PDX�PHQMDGL� UHVSRQGHQ�
GDQ� SHQGHULWD� DVPD� \DQJ� WLGDN�
GLSHUEROHKNDQ� NHOXDUJDQ\D� PHQMDGL�
UHSRQGHQ�� 6DPSHO� GLDPELO� �������
GDUL� SRSXODVL� VHKLQJJD� MXPODK�
VDPSHO� ��� RUDQJ�� 3HQJXMLDQ� GDWD�
GLODNXNDQ�GHQJDQ�&KL�6TXDUH XQWXN�
PHQJXML� KXEXQJDQ� SHQGLGLNDQ�
NHVHKDWDQ� WHQWDQJ� IDNWRU� SHQ\HEDE�
DVPD�WHUKDGDS�NHNDPEXKDQ�

+$6,/�3(1(/,7,$1
'DODP�SHQHOLWLDQ�LQL�GLGDSDWNDQ�KDVLO�
VHEDJDL�EHULNXW�

7DEHO���
.DUDNWHULVWLN�5HVSRQGHQ

.DUDNWHULVWLN� I �
-HQLV�NHODPLQ
/DNL�ODNL �� ��
3HUHPSXDQ �� ��
8VLD
���V�G����WK � ��
���V�G����WK �� ��
7LQJNDW�3HQGLGLNDQ
60$�GDQ�3HUJXUXDQ�7LQJJL � ��
603��6'�GDQ�7LGDN�
6HNRODK

�� ��

7DEHO� �� PHQXQMXNNDQ� UHVSRQGHQ�
EHUGDVDUNDQ� MHQLV�NHODPLQ�GLNHWDKXL�
EDKZD� MHQLV� NHODPLQ� UHVSRQGHQ�
SDOLQJ� EDQ\DN� DGDODK� SHUHPSXDQ�
\DLWX� ��� UHSRQGHQ� �������
EHUGDVDUNDQ� XVLD� PHQXQMXNNDQ�
EDKZD� XVLD� UHVSRQGHQ� SDOLQJ�
EDQ\DN�GHQJDQ� UHQWDQJ�XVLD���� V�G�
���WDKXQ�\DLWX����UHVSRQGHQ��������
GDQ� EHUGDVDUNDQ� WLQJNDW� SHQGLGLNDQ�
PHQXQMXNNDQ� EDKZD� WLQJNDW�
SHQGLGLNDQ� UHVSRQGHQ� PD\RULWDV�
DGDODK� WDPDW� 603�� 6'� GDQ� 7LGDN�
6HNRODK�\DLWX����UHVSRQGHQ��������

7DEHO���
'LVWULEXVL�)UHNXHQVL�5HVSRQGHQ�

%HUGDVDUNDQ�3HQGLGLNDQ�.HVHKDWDQ�
GL�56�3.8�0XKDPPDGL\DK�'HODQJJX�

WDKXQ�����
.DUDNWHULVWLN� I �
0HQGDSDWNDQ�SHQNHV �� ��
7LGDN�PHQGDSDWNDQ�SHQNHV �� ��

7RWDO �� ��

+DVLO� GLVWULEXVL� IUHNXHQVL� UHVSRQGHQ�
EHUGDVDUNDQ� 7DEHO� �� PHQXQMXNNDQ�
EDKZD� PD\RULWDV� UHVSRQGHQ� WLGDN�
PHQGDSDW� SHQGLGLNDQ� NHVHKDWDQ�
WHQWDQJ�IDNWRU�SHQ\HEDE�DVPD�\DLWX�
���UHVSRQGHQ��������
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7DEHO���
'LVWULEXVL�)UHNXHQVL�5HVSRQGHQ�
%HUGDVDUNDQ�.HNDPEXKDQ�$VPD�

GL�56�3.8�0XKDPPDGL\DK�'HODQJJX�
WDKXQ�����

.HNDPEXKDQ�$VPD I �

.DPEXK�!�[ �� ��

.DPEXK��[ � ��
%DUX�VHNDOL � ��

7RWDO� �� ���

+DVLO� GLVWULEXVL� IUHNXHQVL� UHVSRQGHQ�
EHUGDVDUNDQ� 7DEHO� � PHQXQMXNNDQ�
EDKZD�NHNDPEXKDQ�DVPD�PD\RULWDV�
UHVSRQGHQ� VXGDK� SHUQDK�PHQGHULWD�
DVPD� GDQ� PHQJDODPL� NHNDPEXKDQ�
OHELK�GDUL� �� NDOL� \DLWX���� UHVSRQGHQ�
������

7DEHO���
+XEXQJDQ 3HQGLGLNDQ�.HVHKDWDQ�

WHQWDQJ�)DNWRU�3HQ\HEDE�$VPD�GHQJDQ
.HNDPEXKDQ�$VPD�

GL�56�3.8�0XKDPPDGL\DK�'HODQJJX�
WDKXQ�����

3HQNHV
.HNDPEXKDQ�$VPD

;� S.DPEXK�
!�[

.DPEXK�
�[

%DUX
�[

3HUQDK� � � � ����� �����
7LGDN � � �
7RWDO� � � ��

'DUL� 7DEHO� �� GL� DWDV� PHQXQMXNNDQ�
EDKZD� KDVLO� DQDOLVLV� PHQJJXQDNDQ�
XML� &KL� 6TXDUH� WLGDN� PHPHQXKL�
V\DUDW� GDQ� NHWHQWXDQ� &KL�6TXDUH
GLWXQMXNNDQ� GHQJDQ� DGDQ\D� �� VHO�
������� PHPSXQ\DL� H[SHFWHG �� ��
PDND� SHQHOLWL� PHQJJXQDNDQ�
DOWHUQDWLI� OLQHDU� E\� OLQHDU GHQJDQ�
KDVLO�;�  �������GDQ�S�YDOXH �������
DGDODK� VLJQLILNDQ� NDUHQD� S� �� ������
'HQJDQ� GHPLNLDQ� GDSDW� GLQ\DWDNDQ�
EDKZD� DGD� KXEXQJDQ� \DQJ�
VLJQLILNDQ� DQWDUD� SHQGLGLNDQ�
NHVHKDWDQ� GHQJDQ� NHNDPEXKDQ�
DVPD��

3(0%$+$6$1
7LQJJLQ\D� SUHYDOHQVL� NHNDPEXKDQ�
DVPD� SDGD� SHUHPSXDQ�
EHUKXEXQJDQ� GHQJDQ� FDUD�
SHUHPSXDQ� GDODP� PHODSRUNDQ�
JHMDODQ\D�� EDKZD� SHUHPSXDQ� OHELK�

VHULQJ� EHUREDW� NH� UXPDK� VDNLW��
VHKLQJJD� PHQ\HEDENDQ� EDQ\DNQ\D�
GDWD� EHUMHQLV� NHODPLQ� SHUHPSXDQ�
\DQJ� GLGDSDWNDQ�� 6HODLQ� LWX� MXJD�
GDSDW� GLKXEXQJNDQ� EHUGDVDUNDQ�
WHRUL� EDKZD� ODNL�ODNL� VDDW� GLODKLUNDQ�
PHPDQJ� PHPSXQ\DL� XNXUDQ� SDUX�
OHELK� NHFLO� GLEDQGLQJNDQ� GHQJDQ�
SHUHPSXDQ�� WHWDSL� VDDW� UHPDMD� GDQ�
GHZDVD�XNXUDQ�SDUX�SDUX�SDGD�ODNL�
ODNL� DNDQ� OHELK� EHVDU� GLEDQGLQJNDQ�
SHUHPSXDQ��$VWPD��������
3HQJHWDKXDQ� GDSDW� GLSHQJDUXKL�
ROHK�EHEHUDSD�IDNWRU��VDODK�VDWXQ\D�
\DLWX� XVLD�� 8VLD� GDSDW�
PHPSHQJDUXKL� SHQJHWDKXDQ�
VHVHRUDQJ�� NDUHQD� VHPDNLQ�
EHUWDPEDKQ\D� XVLD� PDND� VHPDNLQ�
EHUNHPEDQJ�SXOD�GD\D�WDQJNDS�GDQ�
SROD� SLNLU� VHVHRUDQJ� VHKLQJJD�
SHQJHWDKXDQ� \DQJ� GLSHUROHK� SXQ�
VHPDNLQ� EDLN�� 1DPXQ� WHUMDGL�
SHQXUXQDQ� GD\D� WDQJNDS�SDGD� XVLD�
ODQMXW� \DQJ� GLSHQJDUXKL� ROHK� IDNWRU�
ILVLRORJLV� VHKLQJJD� WLQJNDW�
SHQJHWDKXDQ� \DQJ� GLPLOLNLSXQ� MXJD�
PHQJDODPL� SHQXUXQDQ�� 'DODP�
SHQHOLWLDQ� LQL� XVLD� \DQJ� SDOLQJ�
EDQ\DN� DGDODK� SDGD� NHORPSRN� XVLD�
������ WDKXQ�� PHUXSDNDQ� XVLD�
PDWDQJ�� GLPDQD� VHVHRUDQJ� SDGD�
XPXU� WHUVHEXW� DNDQ� PHPLOLNL� SROD�
WDQJNDS� GDQ� GD\D� SLNLU� \DQJ� EDLN�
VHKLQJJD� SHQJHWDKXDQ� \DQJ�
GLPLOLNLQ\D� MXJD� DNDQ� VHPDNLQ�
PHPEDLN��6LPDPRUD��������
6HLULQJ� EHUWDPEDKQ\D� XVLD�
VHVHRUDQJ� PDND� EHUWDPEDK� SXOD�
SHQJDODPDQ� VHVHRUDQJ� \DQJ�
PHOLEDWNDQ� SDQFD� LQGUD� \DQJ� GDSDW�
PHPSHQJDUXKL� SHQJHWDKXDQ�
�6LPDPRUD�� ������� +DO� LQL� VHVXDL�
GHQJDQ� WHRUL� \DQJ� PHQJDWDNDQ�
VHPDNLQ� FXNXS� XVLD� VHVHRUDQJ�
PDND� WLQJNDW� NHPDWDQJDQ� GDQ�
NHNXDWDQ� VHVHRUDQJ� DNDQ� OHELK�
PDWDQJ� GDODP� EHUILNLU��
%HUWDPEDKQ\D� XVLD� VHVHRUDQJ�
GDSDW� EHUSHQJDUXK� SDGD�
EHUWDPEDKQ\D� SHQJHWDKXDQ� \DQJ�
GLSHUROHK�� WHWDSL� SDGD� XVLD�XVLD�
WHUWHQWX� DWDX� PHQMHODQJ� XVLD� ODQMXW�
NHPDPSXDQ� SHQHULPDDQ� DWDX�
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SHQJLQJDWDQ� VXDWX� SHQJHWDKXDQ�
DNDQ� EHUNXUDQJ� �+HQGUR�� �������
8VLD� DNDQ� PHPEHULNDQ� JDPEDUDQ�
SHQJDODPDQ� \DQJ� WHODK� GLODOXLQ\D��
3HQJDODPDQ� PHUXSDNDQ� JXUX� \DQJ�
WHUEDLN� �H[SHULHQFH� LV� WKH� EHVW�
WHDFKHU��� SHSDWDK� WHUVHEXW� ELVD�
GLDUWLNDQ� EDKZD� SHQJDODPDQ�
PHUXSDNDQ� VXPEHU� SHQJHWDKXDQ��
DWDX� SHQJDODPDQ� LWX� PHUXSDNDQ�
FDUD� XQWXN� PHPSHUROHK� VXDWX�
NHEHQDUDQ� SHQJHWDKXDQ�� 2OHK�
VHEDE� LWX� SHQJDODPDQ� SULEDGL� SXQ�
GDSDW�GLMDGLNDQ�VHEDJDL�XSD\D�XQWXN�
PHPSHUROHK� SHQJHWDKXDQ
�6LPDPRUD��������
7LQJNDW� SHQGLGLNDQ� PHUXSDNDQ�
LQGLNDWRU� EDKZD� VHVHRUDQJ� WHODK�
PHQHPSXK� MHQMDQJ� SHQGLGLNDQ�
IRUPDO�� QDPXQ� EXNDQ� EHUDUWL�
VHVHRUDQJ� WHODK� PHQJXDVDL�
EHEHUDSD� ELGDQJ� LOPX� WHUPDVXN�
GDODP�IDNWRU�SHQ\HEDE�NHNDPEXKDQ�
DVPD�� 6HVHRUDQJ� GHQJDQ�
SHQGLGLNDQ� \DQJ� EDLN� OHELK� PDWDQJ�
WHUKDGDS� SURVHV� SHUXEDKDQ� GLULQ\D��
VHKLQJJD� OHELK� PXGDK� PHPSHUROHK�
SHQJDUXK� OXDU� \DQJ� SRVLWLI�� RE\HNWLI�
GDQ� WHUEXND� WHUKDGDS� EHUEDJDL�
LQIRUPDVL� WHUPDVXN� LQIRUPDVL�
WHQWDQJ� NHVHKDWDQ� �1RWRDWPRMR��
������� 3HQJHWDKXDQ� DWDX� NRJQLWLI�
PHUXSDNDQ� GRPDLQ� \DQJ� VDQJDW�
SHQWLQJ� GDODP�PHPEHQWXN� WLQGDNDQ�
VHVHRUDQJ� �RYHUW� EHKDYLRXU�� VDDW�
GLODNXNDQ� SHQ\XOXKDQ�� NRQGLVL� DNDQ�
PHPSHQJDUXKL� PLQDW� SDVLHQ� GDODP�
PHQ\LPDN� SHQ\XOXKDQ� \DQJ�
GLEHULNDQ�� 6HPDNLQ� WLQJJL� PLQDW�
VHVHRUDQJ�WHUKDGDS�VXDWX�KDO��PDND�
DNDQ� VHPDNLQ� WLQJJL� WLQJNDW�
SHQJHWDKXDQQ\D�� 0HQXUXW� 6ODPHWR�
�������PLQDW�DGDODK�VXDWX�UDVD�OHELK�
VXND� GDQ� UDVD� NHWHUWDULNDQ� SDGD�
VXDWX� KDO� DWDX� DNWLYLWDV�� WDQSD� DGD�
\DQJ�PHQ\XUXK��0LQDW�SDVLHQ�KDUXV�
GLWXPEXKNDQ� DJDU� SDVLHQ� GDSDW�
EHNHUMD� VDPD� VHODPD� PHQMDODQL�
SHUDZDWDQ�GL� UXPDK�VDNLW��XQWXN� LWX��
SHUOX� PHPEHULNDQ� PRWLYDVL� GDODP�
EHQWXN� EHUDJDP� DJDU� WHUFLSWD�
VXDVDQD� GDQ� NRQGLVL� \DQJ� VDPD�
VDPD� PHQJXQWXQJNDQ�� EDLN� XQWXN�

SDVLHQ� PDXSXQ� EXDW� SHWXJDV�
NHVHKDWDQ� \DQJ� PHPEHULNDQ�
OD\DQDQ�DVXKDQ��
3XWUD� ������� PHQ\DWDNDQ� EDKZD�
SHQGLGLNDQ� NHVHKDWDQ� GDSDW�
PHPSHQJDUXKL� VHVHRUDQJ� GHQJDQ�
FDUD� PHPEHULNDQ� LQIRUPDVL� VHFDUD�
ODQJVXQJ� PHQJHQDL� KDO�KDO� \DQJ�
PDVLK�EHOXP�GLPHQJHUWL�
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�
NHNDPEXKDQ� VHULQJ� GLVHEDENDQ�
ROHK� IDNWRU� SHQJHWDKXDQ� GDQ�
SHQGLGLNDQ�NHVHKDWDQ�GDQ�WLGDN�DGD�
NHPDXDQ� XQWXN� VHJHUD� PHQFHJDK�
NHNDPEXKDQ� DVPD�� VHULQJQ\D�
WHUSDSDU� ROHK� IDNWRU� SHQFHWXV� VHUWD�
NXUDQJQ\D� GXNXQJDQ� GDUL� NHOXDUJD�
GDODP� PHQFHJDK� NHNDEXKDQ� DVPD�
�:RODJROH��������
+DVLO� SHQHOLWLDQ� LQL� GLGXNXQJ� GDUL�
0XQDZDURK� ������� PHQ\DWDNDQ�
SHQGLGLNDQ� NHVHKDWDQ� PHODOXL�
PHWRGH� FHUDPDK� WHUEXNWL� OHELK�
HIHNWLI� GDODP� XSD\D� PHQFHJDK�
NHNDPEXKDQ� DVPD�� +DVLO� \DQJ�
VDPD� SDGD� SHQHOLWLDQ� 6HWL\DULQL�
������� PHWRGH� SHQGLGLNDQ�
LQGLYLGXDO� OHELK� HIHNWLI� GLEDQGLQJNDQ�
GHQJDQ� SHPEHULDQ� PHGLD� OHDIOHW�
GDODP SHQFHJDKDQ SHQ\DNLW DVPD�

.(6,038/$1
$GD� KXEXQJDQ� \DQJ� VLJQLILNDQ�
DQWDUD� SHQGLGLNDQ� NHVHKDWDQ�
GHQJDQ�NHNDPEXKDQ�DVPD��'HQJDQ�
WLQJNDW� SHQJHWDKXDQ� \DQJ� EDLN�
PDND� PHPSXQ\DL� NHFHQGHUXQJDQ�
XQWXN�GDSDW�PHQFHJDK�NHNDPEXKDQ�
DVPD�OHELK�EDLN��

6$5$1
3HUOXQ\D� SHPEHULDQ� LQIRUPDVL�
PHODOXL� EURVXU�� PDMDODK�� VHOHEDUDQ�
WHQWDQJ� HGXNDVL� PHQJHQDL� DVPD��
EDJDLPDQD� FDUD� PHQFHJDK
NHNDPEXKDQ DVPD� \DQJ� EDLN��
NHJLDWDQ� ILVLN� DSD� \DQJ� EDLN� XQWXN�
DVPD��VHUWD�KDO�KDO�DSD�\DQJ�KDUXV�
GLKLQGDUL� EDJL� VHVHRUDQJ� \DQJ�
PHPLOLNL�ULZD\DW�DVPD�
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'$)7$5�3867$.$
$VWPD�� ������ �*,1$�� *OREDO�

,QLWLDWLYH� )RU� $VWPD��
KWWS���ZZZ�JLQD�DVWPD�RUJ��
'LDNVHV�SDGD�WDQJJDO���-DQXDUL�
�����

'HSNHV� 5,�� ������ %XNX� 3HGRPDQ�
$VPD��-DNDUWD�

+HQGUR�� ������ +XEXQJDQ�
3HQJHWDKXDQ� 3HUDZDW� GHQJDQ�
3HQHUDSDQ� ,GHQWLI\� 3DWLHQW�
&RUUHFWO\� GL� 5683� 5DWDWRWRN�
%X\DW� .DEXSDWHQ� 0LQDKDVD�
7HQJJDUD�
KWWS���PHGLD�QHOLWL�FRP�PHGLD�SLE
OLFDWLRQV��������,'�KXEXQJDQ�
SHUDZDW�GHQJDQ�SHQH�SGI��
'LDNVHV� SDGD� WDQJJDO ��� -XQL�
�����

0F3KHH��6�� -�� GDQ�*DQRQJ��:LOLDP�
)�� ������ 3DWRILVLRORJL� 3HQ\DNLW��
(*&��-DNDUWD�

0XQDZDURK�� 6LWL�� ������ (IHNWLILWDV�
0HWRGH� &HUDPDK� GHQJDQ�
/HDIOHW� GDODP� 0HQLQJNDWNDQ�
3HQJHWDKXDQ� 5HPDMD� WHQWDQJ�
6HNV� %HEDV� GL� 60$� 1HJUL�
1JUD\XQ�� 6NULSVL�� 8QLYHUVLWDV�
0XKDPPDGL\DK�3RQRURJR�

1RWRDWPRMR�� 6RHNLGMR�� ������
3HQGLGLNDQ� .HVHKDWDQ�� 5LQHND�
&LSWD��-DNDUWD�

3XWUD� &ULVWLDQ� 8QLYHUVLW\� /LEUDU\��
������ 0HGLD� 0DVVD��
KWWS���GLJLOLE�SHWUD�DF�LG�

6LPDPRUD�� 5� +�� ������ $�
6WUHQJWKHQLQJ�RI�5ROH�RI�+HDOWK�
&DGUHV� LQ� %7$�3RVLWLYH�
7XEHUFXORVLV� �7%�� &DVH�
,QYHQWLRQ� 7KURXJKW� (GXFDWLRQ�
ZLWK� 0RGXOH� 'HYHORSPHQW� DQG�
9LGHR� $SSURDFKHV� LQ� 0HGDQ�
3DGDQJ� %XODQ� &HQWHU�� 1RUWK�
6XPDWHUD�

�� ����� 3HQJDUXK�
3HQ\XOXKDQ� ,GHQWLILNDVL� 3DVLHQ�
'HQJDQ� 0HQJJXQDNDQ� 0HGLD�
$XGLRYLVXDO� 7HUKDGDS�
3HQJHWDKXDQ� 3DVLHQ� 5DZDW�
,QDS� -XUQDO� .HSHUDZDWDQ�
6LODPSDUL� 9ROXPH����1RPRU���

6ODPHWR�� ������%HODMDU� GDQ� )DNWRU�
IDNWRU� \DQJ� 0HPSHQJDUXKL��
5LQHND�&LSWD��-DNDUWD�

:DKLG�� $EGXO GDQ� ,PDP� 6XSUDSWR��
������ .HSHUDZDWDQ� 0HGLNDO�
%HGDK� $VXKDQ� .HSHUDZDWDQ�
3DGD� *DQJJXDQ� 6LVWHP�
5HVSLUDVL�� 7UDQV� ,QIR� 0HGLD��
-DNDUWD�

:RODJROH�� /�� ������ *DPEDUDQ�
3HQJHWDKXDQ� GDQ� 6LNDS� GDODP�
0HQJRQWURO� .HNDPEXKDQ� $VPD�
SDGD� 3DVLHQ� $VPD� %URQNLDO�
5DZDW�-DODQ�5XPDK 6DNLW�3DUX�
'U�� $ULR� :LUDZDQ� 6DODWLJD��
6NULSVL�� 3URJUDP� 6WXGL� ,OPL�
.HSHUDZDWDQ� )DNXOWDV� ,OPX�
.HVHKDWDQ� 8QLYHUVLWDV� .ULVWHQ�
6DW\D�:DFDQD�


