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)LODULDVLV��SHQ\DNLW�NDNL�JDMDK��DGD�

ODK� SHQ\DNLW� PHQXODU� \DQJ� GLVHEDENDQ�

ROHK�FDFLQJ�ILODULD��PLNURILODULD���GLWXODU�

NDQ�GHQJDQ�SHUDQWDUDDQ� Q\DPXN� VHEDJDL�

YHNWRU�� 3HQ\DNLW� LQL� EHUVLIDW� PHQDKXQ�

�NURQLV��GDQ�ELOD�WLGDN�PHQGDSDWNDQ�SHQ�

JREDWDQ� GDSDW� PHQLPEXONDQ� FDFDW�

PHQHWDS�EHUXSD�SHPEHVDUDQ�NDNL��OHQJDQ�

GDQ� DODW� NHODPLQ�� .HDGDDQ� LQL� GDSDW�

EHUGDPSDN� SDGD� NHUXJLDQ� HNRQRPL� EDJL�

SHQGHULWD� GDQ� NHOXDUJDQ\D�� GDPSDN�

SVLNRORJLV� EDJL� SHQGHULWDQ\D� NDUHQD�

VHULQJNDOL� GLDVLQJNDQ� NHOXDUJD� GDQ�

PDV\DUDNDW�� MXJD� PHQJKDPEDW� SDVDQJDQ�

VXDPL� LVWUL� XQWXN� PHQGDSDWNDQ� NH�

WXUXQDQ��$NLEDWQ\D�SHQGHULWD�WLGDN�GDSDW�

EHNHUMD� VHFDUD� RSWLPDO� EDKNDQ� KLGXSQ\D�

WHUJDQWXQJ� NHSDGD� RUDQJ� ODLQ� VHKLQJJD�

PHQMDGL�EHEDQ�NHOXDUJD��PDV\DUDNDW�GDQ�

QHJDUD��� 

6HNLWDU����� MXWD�RUDQJ�\DQJ� WLQJJDO�

GL�GDHUDK� WURSLV�GDQ�VXE� WURSLV� WHULQIHNVL�

ROHK� ILODULDVLV� OLPIDWLN�� NDVXV� \DQJ� PH�

Q\HUDQJ�DODW� NHODPLQ� ODNL-ODNL� VHNLWDU����

MXWD�GDQ�ZDQLWD� VHNLWDU���� MXWD�� VHEDJLDQ�

EHVDU� SHQGHULWD� WHUVHUDQJ� O\PSKRGHPD�

DWDX�SHUPEHVDUDQ�NDNL�� 

)LODULDVLV� PHQ\HEDU� KDPSLU� GL� VH�

OXUXK� ZLOD\DK� ,QGRQHVLD�� -XPODK� SHQ�

GHULWD� NURQLV� GLODSRUNDQ� VHEDQ\DN� ������

RUDQJ�GL������GHVD��GL�����NDEXSDWHQ�GDQ�

GL� ��� 3URSLQVL�� 6XUYDL� WDKXQ� ����-�����

PHQXQMXNNDQ�� SHQGHULWD� WHUEDQ\DN�

GLWHPXNDQ� GL� 6XPDWHUD� GDQ� .DOLPDQWDQ�

GHQJDQ� ��� NDEXSDWHQ�NRWD� PHPLOLNL�PL�

FURILODULD�UDWH����DWDX�OHELK���'DWD�WHUVH�

EXW�PHQJJDPEDUNDQ�EDKZD� VHOXUXK�GDH�

UDK�GL�6XPDWHUD�GDQ�.DOLPDQWDQ�PHUXSD�

NDQ�GDHUDK�HQGHPLV�ILODULDVLV�� 

:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��

VXGDK� PHQHWDSNDQ� .HVHSDNDWDQ� *OREDO�

�7KH�*OREDO�*RDO�RI�(OLPLQDWLRQ�RI�/\P�

� 

+XEXQJDQ�.RQGLVL�/LQJNXQJDQ�GHQJDQ� 

.DVXV�)LODULDVLV�GL�0DV\DUDNDW� 

�$QDOLVLV�/DQMXW�+DVLO�5LVNHVGDV������ 

6DQWRVR� 

5HODWLRQVKLS�RI�(QYLURQPHQWDO�&RQGLWLRQV�WR�)LODULDVLV�&DVHV�LQ�&RPPXQLW\�

�$Q�$GYDQFHG�$QDO\VLV�RI�%DVLF�+HDOWK�5HVHDUFK������ 

$EVWUDFWV��)LODULDVLV��HOHSKDQWLDVLV�GLVHDVH��LQ�,QGRQHVLD�LV�VWLOO�D�KHDOWK�SUREOHPV��WKHUH�DUH�

VWLOO�DUHDV�ZLWK�WKH�SDWLHQW�FKURQLF�DQG�DFXWH��$�WRWDO�RI������YLOODJHV�LQ�����KHDOWK�FHQWHUV�

VFDWWHUHG�LQ�����GLVWULFWV� LQ����SURYLQFHV�DV�WKH�ORFDWLRQ�RI� WKH�HQGHPLF��ZLWK�D�QXPEHU�RI�

FKURQLF� FDVHV� RI� ����� SHRSOH�� (OLPLQDWLRQ� SURJUDP� GLVHDVH� HOHSKDQWLDVLV� KDV� EHHQ�

XQGHUWDNHQ�E\�WKH�JRYHUQPHQW��EXW�XQWLO�WRGD\�WKHUH�DUH�VWLOO�PDQ\�DUHDV�ZLWK�WKH�QXPEHU�RI�

PLFURILODULDH��0I�UDWH�� LV�VWLOO�KLJK��!������2QH�RI� WKH�JRYHUQPHQW
V�HIIRUWV� LQ� WKLV�UHJDUG�

/LWEDQJNHV�5,�LQ�FROOHFWLQJ�EDVLF�GDWD�� LQFOXGLQJ�GDWD�ILODULDVLV� LV�ZLWK�WKH�DFWLYLWLHV�RI� WKH�

%DVLF�+HDOWK� 5HVHDUFK� �5LVNHVGDV�� FRQGXFWHG� VLPXOWDQHRXVO\� DFURVV� ,QGRQHVLD�� %DVHG� RQ�

WKH�UHVXOWV�RI�GDWD�FROOHFWLRQ�5LVNHVGDV�WKHQ�IXUWKHU�DQDO\VLV�LV�WR�ORRN�DW�WKH�HQYLURQPHQWDO�

FRQGLWLRQV�DQG�GHPRJUDSKLF�VWDWXV�DVVRFLDWHG�ZLWK�WKH�LQFLGHQFH�RI�ILODULDVLV��%DVHG�RQ�WKH�

UHVXOWV�RI�DQDO\VLV� VKRZ�WKDW� WKHUH�ZHUH�D� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ� WKH�

W\SH� RI� ZDVWH� ZDWHU� UHVHUYRLUV�� W\SHV� RI� VHZDJH� V\VWHPV� DQG� W\SHV� RI� OLYHVWRFN� NHSW�� WKH�

FODVVLILFDWLRQ�RI�YLOODJHV�ZLWK�WKH�LQFLGHQFH�RI�ILODULDVLV� 

.H\ZRUGV��ULVNHVGDV��ILODULDVLV��HQYLURQPHQWDO��GHPRJUDSKLF�VWDWXV� 

���/RND�/LWEDQJ�3�%��%DWXUDMD��%DGDQ�/LWEDQJNHV 



 

 

SKDWLF� )LODULDVLV� DV� D� 3XEOLF� +HDOWK�

SUREOHP�E\�7KH�<HDU�������XQWXN�PHP�

EHUDQWDV�SHQ\DNLW� LQL�VDPSDL�WXQWDV��3UR�

JUDP� HOLPLQDVL� GLODNVDQDNDQ� PHODOXL�

SHQJREDWDQ�PDVVDO� GHQJDQ�'LHWK\O� &DU�

EDPD]LQH�&LWUDWH� �'(&��GDQ�$OEHQGD]RO�

VHWDKXQ� VHNDOL� VHODPD� �� WDKXQ� GLORNDVL�

\DQJ�HQGHPLV�GDQ�SHUDZDWDQ�NDVXV�NOLQLV�

DNXW� PDXSXQ� NURQLV� XQWXN� PHQFHJDK�

NHFDFDWDQ� GDQ� PHQJXUDQJL� MXPODK� SHQ�

GHULWD�� .HJLDWDQ� HOLPLQDVL� DNDQ� GLO�

DNVDQDNDQ� GL� ,QGRQHVLD� VHFDUD� EHUWDKDS�

PXODL�WDKXQ������GL���NDEXSDWHQ�SHUFRQ�

WRKDQ�� SHUOXDVDQ� ZLOD\DK� DNDQ� GLO�

DNVDQDNDQ�VHWLDS�WDKXQ�� 

)LODULDVLV� GLVHEDENDQ� ROHK� WLJD� VSH�

VLHV� FDFLQJ� ILODULD� \DLWX� :XFKHULD� EDQ�

FURIWL�� %UXJLD�PDOD\L� GDQ�%UXJLD� WLPRUL��

9HNWRU� SHQXODUQ\D� GL� ,QGRQHVLD� VDPSDL�

VDDW�LQL�GLNHWDKXL�DGD����VSHVLHV�Q\DPXN�

GDUL� JHQXV�$QRSKHOHV��&XOH[��0DQVRQLD��

$HGHV�GDQ�$UPLJHUHV��� 

0HQXUXW� +HQGULN� /�� %OXP� ��������

WHUGDSDW� HPSDW� IDNWRU� \DQJ� \DQJ�

PHPSHQJDUXKL�VWDWXV�NHVHKDWDQ�PDQXVLD��

\DLWX� OLQJNXQJDQ�� SHULODNX�� SHOD\DQDQ�

NHVHKDWDQ�GDQ�NHWXUXQDQ��'LDQWDUD�NHHP�

SDW� IDNWRU� WHUVHEXW�� IDNWRU� OLQJNXQJDQ�

PHPLOLNL� SHQJDUXK� EHVDU� WHUKDGDS�

SHQ\HEDUDQ� SHQ\DNLW� PHQXODU� WHUPDVXN�

ILODULDVLV�� 

8QWXN�PHQJHWDKXL�KXEXQJDQ�NRQGL�

VL� OLQJNXQJDQ� GHQJDQ� NHMDGLDQ� ILODULDVLV��

WHODK� GLODNXNDQ� DQDOLVLV� GDWD� KDVLO�

NHJLDWDQ� 5LVHW� .HVHKDWDQ� 'DVDU�

�5LVNHVGDV���+DVLO�DQDOLVLV� LQL�GLKDUDINDQ�

ELDV� GLJXQDNDQ� VHEDJDL� GDVDU� NHJLDWDQ�

HOLPLQDVL� ILODULDVLV�GL� ,QGRQHVLD��$QDOLVLV�

GDWD� GLODNXNDQ� VHFDUD� XQLYDULDW� GDQ� EL�

YDULDW� XQWXN� PHOLKDW� KXEXQJDQ� DQWDUD�

YDULDEHO� EHEDV� GDQ� YDULDEHO� WHULNDW�

GHQJDQ� PHQJJXQDNDQ� EDQWXDQ� DSOLNDVL�

SURJUDP�6366�� 

%$+$1�'$1�0(72'( 

$QDODOLVLV� \DQJ� GLJXQDNDQ� DGDODK�

DQDOLVLV� GHVNULSWLI� GHQJDQ� SHQGHNDWDQ�

FURVV� VHFWLRQDO�� SRSXODVLQ\D� DGDODK�

SHQGXGXN� GL� ��� SURSLQVL� ,QGRQHVLD�

GHQJDQ�VDPSHO�VHEDQ\DN�����NDEXSDWHQ�

NRWD�� 9DULDEHO� WHULNDW� GDODP� DQDOLVLV� LQL�

DGDODK�NHMDGLDQ�ILODULDVLV�VHGDQJNDQ�YDUL�

DEHO�EHEDV�DGDODK�MHQLV�GDQ�NRQGLVL� WHP�

SDW� SHPEXDQJDQ� DLU� OLPEDK�� NHEHUDGDDQ�

WHUQDN�GDQ�NODVLILNDVL�GDHUDK��NRWD�GHVD�� 

+$6,/�'$1�3(0%$+$6$1 

.DUDNWHULVWLN�5HVSRQGHQ 

-XPODK�SHQGHULWD�ILODULDVLV�EHUGDVDU�

NDQ� KDVLO� SHQJXPSXODQ� GDWD� 5LVNHVGDV�

VHEDQ\DN�����RUDQJ��'LVWULEXVL�SHQGHULWD�

ILODULDVLV� EHUGDVDUNDQ� NHORPSRN� XPXU�

GDQ� MHQLV� NHODPLQ� GLSHUOLKDWNDQ� SDGD�

7DEHO��� 

7DEHO� �� PHQXQMXNNDQ� EDKZD� VHED�

JLDQ�EHVDU�SHQGHULWD�ILODULDVLV�DGDODK�ODNL-

ODNL� GHQJDQ� NHORPSRN� XPXU� !��� WDKXQ��

+DVLO� LQL� PHQXQMXNNDQ� EDKZD� ODNL-ODNL�

OHELK� EHULVLNR� WHUNHQD� ILODULDVLV�

� 

+XEXQJDQ�.RQGLVL��������6DQWRVR� 

.HORPSRN�8PXU 
-HQLV�.HODPLQ 

6XE�-XPODK 
/DNL-ODNL 3HUHPSXDQ 

����WDKXQ 

�-��WDKXQ 

�-��WDKXQ 

DKXQ 

!���WDKXQ 

��������� 

���������� 

���������� 

���������� 

����������� 

��������� 

���������� 

���������� 

���������� 

����������� 

��������� 

��������� 

��������� 

��������� 

���������� 

-XPODK ����������� ����������� ���������� 

7DEHO����'LVWULEXVL�3HQGHULWD�)LODULDVLV�%HUGDVDUNDQ�.HORPSRN�8PXU�GDQ�-HQLV�.HODPLQ� 



 

 

-HQLV�GDQ�.RQGLVL�7HPSDW�

3HQDPSXQJDQ�/LPEDK 

6WDWXV�3HQGHULWD�)LODULDVLV 
7RWDO�

�1 �������� 
S-YDOXH 

1HJDWLI�

�Q �������� 

3RVLWLI�

�Q ���� 

-HQLV�       ����� 

3HQDPSXQJDQ�7HUWXWXS�GL�

3HNDUDQJDQ�63$/ 

������ 

������� 

�� 

������ 

������ 

������ 

3HQDPSXQJDQ�7HUEXND��GL�

3HNDUDQJDQ 

������� 

������� 

��� 

������ 

������� 

������ 

3HQDPSXQJDQ�GL�/XDU�3HNDUDQJDQ ������ 

������� 

�� 

������ 

������ 

������ 

7DQSD�3HQDPSXQJDQ ������� 

������� 

��� 

������ 

������� 

������ 

/DQJVXQJ�NH�*RW�6XQJDL ������� 

������� 

��� 

������ 

������� 

������ 

.RQGLVL�       ����� 

6DOXUDQ�7HUEXND ������� 

������� 
��� 

������ 

������� 

������ 

6DOXUDQ�7HUWXWXS ������� 

������� 
��� 

������ 

������� 

������ 

7DQSD�6DOXUDQ ������� 

������� 
��� 

������ 

������� 

������ 

7DEHO� ��� +XEXQJDQ� $QWDUD� -HQLV� GDQ� .RQGLVL� 7HPSDW� 3HQDPSXQJDQ� /LPEDK� GHQJDQ�

.HMDGLDQ�)LODULDOLDVLV�GL�,QGRQHVLD� 

-HQLV�GDQ�.RQGLVL 

7HPSDW�3HQDPSXQJDQ�$LU�/LPEDK 

-XPODK�

�1 ���� 

3URVHQWDVH�

��� 

-HQLV� 

x� 3HQDPSXQJDQ�7HUWXWXS�GL�3HNDUDQJDQ�63$/ 

x� 3HQDPSXQJDQ�7HUEXND��GL�3HNDUDQJDQ 

x� 3HQDPSXQJDQ�GL�/XDU�3HNDUDQJDQ 

x� 7DQSD�3HQDPSXQJDQ 

x� /DQJVXQJ�NH�*RW�6XQJDL 

  

�� 

��� 

�� 

��� 

��� 

  

��� 

���� 

��� 

���� 

���� 

.RQGLVL�VDOXUDQ�SHQDPSXQJDQ� 

x� 6DOXUDQ�7HUEXND 

x� 6DOXUDQ�7HUWXWXS 

x� 7DQSD�6DOXUDQ 

  

��� 

��� 

��� 

  

���� 

���� 

���� 

7DEHO� ��� 'LVWULEXVL� 5HVSRQGHQ� %HUGDVDUNDQ� -HQLV� GDQ�.RQGLVL� 7HPSDW� 3HQDPSXQJDQ�$LU�

/LPEDK� 

� 

$VSLUDWRU�9RO����1R����7DKXQ��������-� 



 

 

-HQLV�7HUQDN�\DQJ�'LSHOLKDUD 
-XPODK�

�1 ���� 

3URVHQWDVH�

��� 

7HUQDN�6HGDQJ��.DPELQJ��'RPED��%DEL�� 

x� <D 

x� 7LGDN 

  

��� 

��� 

  

���� 

���� 

7HUQDN��%HVDU�6DSL���.HUEDX��.XGD�� 

x� <D 

x� 7LGDN 

  

��� 

��� 

  

���� 

���� 

7DEHO����'LVWULEXVL�3HQGHULWD�)LODULDVLV�%HUGDVDUNDQ�-HQLV�7HUQDN�\DQJ�'LSHOLKDUD� 

7DEHO� ���+XEXQJDQ�$QWDUD� -HQLV� 7HUQDN� \DQJ�'LSHOLKDUD� GHQJDQ�.HMDGLDQ� )LODULDOLDVLV� GL�

-HQLV�7HUQDN�\DQJ�

'LSHOLKDUD 

3HQGHULWD�)LODULDVLV 
7RWDO�

�1 �������� 
S-YDOXH 

1HJDWLI�

�Q �������� 

3RVLWLI�

�Q ���� 

7HUQDN�6HGDQJ         

<D ������� 

������� 

��� 

������ 

������� 

������ 

����� 

7LGDN ������� 

������ 

��� 

������ 

������� 

������ 

7HUQDN�%HVDU�       
����� 

<D ������ 

������� 

��� 

������ 

������ 

������� 

7LGDN 
������� 

������� 

��� 

������ 

������� 

������ 

7DEHO� ��� +XEXQJDQ� $QWDUD� .ODVLILNDVL� 'HVD�.HOXUDKDQ� GHQJDQ� .HMDGLDQ� )LODULDOLDVLV� GL�

,QGRQHVLD 

.ODVLILNDVL�'HVD�

.HOXUDKDQ 

3HQGHULWD�)LODULDVLV 

7RWDO S-YDOXH 

1HJDWLI 3RVLWLI 

.RWD ������� 

������� 

��� 

���� 

������� 

������ 
����� 

'HVD ������� 

������ 

��� 

���� 

������� 

������ 

-XPODK ������� 

������� 

��� 

���� 

������� 

������ 
  

� 

+XEXQJDQ�.RQGLVL��������6DQWRVR� 



 

 

GLEDQGLQJNDQ�GHQJDQ�SHUHPSXDQ��$NWLYL�

WDV�ODNL-ODNL�\DQJ�OHELK�EDQ\DN�GL�OXDU�UX�

PDK� PHQLQJNDWNDQ� ULVLNR� XQWXN� WHUNHQD�

ILODULDVLV�NDUHQD�ILODULDVLV�WHUPDVXN�SHQ\D�

NLW� PHQXODU� \DQJ� GLWXODUNDQ� GHQJDQ�

SHUDQWDUD� Q\DPXN� VHEDJDL� YHNWRU�� 3HU�

LODNX� VHULQJ� NHOXDU� UXPDK� WHUXWDPD� SDGD�

PDODP� KDUL� PHQLQJNDWNDQ� ULVLNR� XQWXN�

GLJLJLW� Q\DPXN� VHKLQJJD� ODNL-ODNL� OHELK�

EHULVLNR� XQWXN� WHUNHQD� ILODULDVLV�� +DVLO�

DQDOLVLV�LQL�VHMDODQ�GHQJDQ�KDVLO�SHQHOLWLDQ�

\DQJ� GLODNXNDQ� GL� 3XODX� $ORU� \DQJ�

PHQHPXNDQ� OHELK� EDQ\DN�NDVXV� ILODULDVLV�

SDGD�ODNL-ODNL�GLEDQGLQJNDQ�SHUHPSXDQ�� 

3HQXODUDQ�ILODULDVLV�WHUJRORQJ�ODPEDW�

NDUHQD� SHQGHULWD� EDUX� DNDQ� WHULQIHNVL�

FDFLQJ� PLNURILODULD� VHWHODK� PHQJDODPL�

JLJLWDQ� Q\DPXN� YHNWRU� ILODULDVLV� \DQJ�

PHQJDQGXQJ� ODUYD� FDFLQJ� ILODULD� VWDGLXP�

�� EHUNDOL-NDOL��� )LODULDVLV� EHUVLIDW� NURQLV�

GDQ� ELOD� WLGDN� PHQGDSDWNDQ� SHQJREDWDQ�

DNDQ� PHQLPEXONDQ� NHFDFDWDQ�� *HMDOD�

NOLQLV�\DQJ�WLGDN�GLSDKDPL�ROHK�PDV\DUD�

NDW� PHQLPEXONDQ� JHMDOD� NOLQLV� ILODULDVLV�

VXOLW� WHUGHWHNVL� ELOD� WLGDN� � GLODNXNDQ�

SHPHULNVDDQ�GDUDK�MDUL�XQWXN�PHQHPXNDQ�

PLNURILODULD� GDODP� GDUDK� WHSL��� 3HQGHULWD�

ILODULDVLV� EDUX� GLNHWDKXL� VHWHODK� VWDGLXP�

ODQMXW� �HOHSKDQWLDVLV��� +DO� LQL� EHUKXE�

XQJDQ�GHQJDQ�PDQLIHVWDVL�NOLQLV�GDUL�ILOD�

ULDVLV� \DQJ� EDUX� PHQXQMXNNDQ� JHMDOD�

VHWHODK� ��� VDPSDL� ��� WDKXQ� WHULQIHNVL�

FDFLQJ�ILODULD�VHKLQJJD�SHQGHULWD�ILODULDVLV�

VHEDJLDQ�EHVDU�GLWHPXNDQ�SDGD�NHORPSRN�

XVLD�GHZDVD�� 

/LQJNXQJDQ 

.RQGLVL� OLQJNXQJDQ� WHPSDW� WLQJJDO�

PDV\DUDNDW� EHUSHQJDUXK� WHUKDGDS� WHU�

MDGLQ\D� SHQXODUDQ� ILODULDVLV� GL� VXDWX� GDH�

UDK�� +DVLO� DQDOLVLV� NRQGLVL� OLQJNXQJDQ�

WHPSDW� WLQJJDO� SHQGHULWD� ILODULDVLV� EHU�

GDVDUNDQ� MHQLV� WHPSDW� SHQDPSXQJDQ� DLU�

OLPEDK�WHUOLKDW�SDGD�7DEHO���GDQ�7DEHO��� 

6HEDJLDQ� EHVDU� SHQGHULWD� ��������

WHUQ\DWD� WLGDN� PHPLOLNL� WHPSDW� SHQDP�

SXQJDQ� DLU� OLPEDK� VHKLQJJD� DLU� OLPEDK�

KDQ\D� GLEXDQJ�PHQJDOLU� EHJLWX� VDMD� GL�

SHNDUDQJDQ�� -HQLV� WHPSDW� SHQDPSXQJDQ�

DLU�OLPEDK�\DQJ�EDQ\DN�GLPLOLNL�ROHK�SHQ�

GHULWD� ILODULDVLV� EHUXSD� SHQDPSXQJDQ� WHU�

EXND�GL�SHNDUDQJDQ��6HEDJLDQ�EHVDU�SHQ�

GHULWD� MXJD� WLGDN� PHPLOL� VDOXUDQ� SHPEX�

DQJDQ�DLU�OLPEDK���������VHPHQWDUD�\DQJ�

PHPLOLNL� VDOXUDQ� WHWDSL� NRQGLVLQ\D� WHU�

EXND����������7DEHO���� 

7DEHO���PHQXQMXNNDQ�KXEXQJDQ�DQ�

WDUD� MHQLV� GDQ� NRQGLVL� WHPSDW� SHQDPSXQ�

JDQ� OLPEDK� GHQJDQ� NHMDGLDQ� ILODULDVLV��

+DVLO� DQDOLVLV� PHQXQMXNNDQ� EDKZD� WHU�

GDSDW� KXEXQJDQ� \DQJ� EHUPDNQD� DQWDUD�

MHQLV� GDQ� NRQGLVL� VDOXUDQ� WHPSDW� SHQDP�

SXQJDQ�DLU�OLPEDK�GHQJDQ�NHMDGLDQ�ILODUL�

DVLV��3 ��������+DO�LQL�PHQXQMXNNDQ�EDK�

ZD� NHEHUVLKDQ� OLQJNXQJDQ� PHPDQJ� EHU�

SHUDQ� SHQWLQJ� WHUKDGDS� WHUMDGLQ\D� SHQX�

ODUDQ�ILODULDVLV�GL�VXDWX�GDHUDK�� 

6HEDJLDQ� EHVDU� SHQGHULWD� MXJD� WLGDN�

PHPLOLNL� VDOXUDQ� SHQDPSXQJDQ� OLPEDK��

VHKLQJJD�DLU�OLPEDK�\DQJ�GLKDVLONDQ�PHQ�

JDOLU� EHJLWX� VDMD��+DO� LQL� MXJD� DNDQ�PHQ�

LPEXONDQ� SHQFHPDUDQ� OLQJNXQJDQ�

GLVDPSLQJ�GDSDW�PHQMDGL� WHPSDW�EHUNHP�

EDQJELDNQ\D� Q\DPXN�� 3HULODNX� EXUXN�

SHQGHULWD� LQL� DNDQ� PHQLQJNDWNDQ� ULVLNR�

WHUMDGLQ\D� SHQXODUDQ� SHQ\DNLW� NKXVXVQ\D�

ILODULDVLV�NDUHQD�DNDQ�PHQLPEXONDQ�DGDQ�

\D� WHPSDW�XQWXN�Q\DPXN�EHUNHPEDQJ�EL�

DN�\DQJ�PHUXSDNDQ�YHNWRU�ILODULDVLV��+DVLO�

VWXG\� \DQJ�GLODNXNDQ�ROHK�6XMDWKD�GL� ,Q�

GLD�MXJD�PHQHPXNDQ�EDKZD�NRQGLVL�VDQL�

WDVL�\DQJ�EXUXN�DNDQ�PHQLQJNDWNDQ�ULVLNR�

WHUNHQD�SHQ\DNLW� ILODULDVLV�NDUHQD�VDQLWDVL�

OLQJNXQJDQ� \DQJ� EXUXN� DNDQ� PHQMDGL�

WHPSDW� EHUNHPEDQJELDNQ\D� Q\DPXN�

YHNWRU�ILODULDVLV��� 

.HEHUDGDDQ� WHUQDN� GDSDW� PHQJX�

UDQJL� IDNWRU� ULVLNR� SHQXODUDQ� ILODULDVLV�

WHUXWDPD� XQWXN� MHQLV� WHUQDN� \DQJ� VHGDQJ�

GDQ� MHQLV� WHUQDN� EHVDU��+DVLO� DQDOLVLV� WHU�

KDGDS�NHEHUDGDDQ�WHUQDN�GDQ�ULVLNR�SHQX�

ODUDQ� ILODULDVLV� WHUOLKDW� SDGD� 7DEHO� �� GDQ�

7DEHO��� 

� 

$VSLUDWRU�9RO����1R����7DKXQ��������-� 



 

 

.HEHUDGDDQ� WHUQDN� GDSDW� PHUXSD�

NDQ� SHQJKDPEDW� XQWXN� WHUMDGLQ\D� SHQX�

ODUDQ�ILODULDVLV��\DLWX�GDSDW�PHQMDGL�SHQJ�

KDPEDW� DJDU� Q\DPXN� WLGDN� PHQJJLJLW�

PDQXVLD� ELOD� NDQGDQJ� WHUQDN� WHUOHWDN� GL�

DQWDUD� WHPSDW� SHUNHPEDQJELDNDQ� GDQ�

UXPDK�SHPLOLNQ\D��%HUGDVDUNDQ�KDVLO�DQ�

DOLVLV� WHUQ\DWD� GLWHPXNDQ� DGDQ\D� KXE�

XQJDQ� DQWDUD� NHEHUDGDDQ� WHUQDN� GHQJDQ�

NHMDGLDQ� ILODULDVLV� GHQJDQ� QLOD� S ������

�7DEHO���� 

6WDWXV�'HPRJUDIL 

3HQGHULWD� ILODULDVLV� OHELK� EDQ\DN�

GLWHPXNDQ� GL� GDHUDK� SHGHVDDQ� ������

GLEDQGLQJ�SHUNRWDDQ��������7DEHO���� 

+DVLO�DQDOLVLV�KXEXQJDQ�DQWDUD�YDUL�

DEHO� WHULNDW� GDQ� YDULDEHO� EHEDV� GHQJDQ�

PHQJJXQDNDQ� XML� &KL-VTXDUH�� WHUQ\DWD�

GLWHPXNDQ� DGDQ\D� KXEXQJDQ� \DQJ� EHU�

PDNQD� VHFDUD� VWDWLVWLN� SDGD� DQWDUD�

SHQGXGXN�\DQJ�WLQJJDO�GL�NRWD�GDQ�GL�GH�

VD� GHQJDQ� NHMDGLDQ� ILODULDVLV�� +DVLO� XML�

PHQXQMXNNDQ� EDKZD� SHQGXGXN� \DQJ�

WLQJJDO�GL�GHVD�OHELK�EHULVLNR�WHUNHQD�ILOD�

ULDVLV� GLEDQGLQJ� SHQGXGXN� \DQJ� WLQJJDO�

GL� NRWD�� +DO� LQL� EHUNDLWDQ� GHQJDQ� NX�

UDQJQ\D� DNVHV� NH� SHOD\DQDQ� NHVHKDWDQ�

VHUWD� NXUDQJQ\D� VDUDQD� WUDQVSRUWDVL� GDQ�

SHPDQIDDWDQ� \DQNHV� ROHK� PDV\DUDNDW�

SHGHVDDQ� VHKLQJJD� GDSDW� PHQLQJNDWNDQ�

ULVLNR� EHUNHPEDQJQ\D� SHQ\DNLW� ILODULDVLV�

GL�PDV\DUDNDW���� 3HQ\DNLW� ILODULDVLV� \DQJ�

WLGDN� VHJHUD�GLREDWL� GDODP� MDQJND�ZDNWX�

ODPD� DNDQ� PHQLPEXNDQ� NHFDFDWDQ� ILVLN�

\DQJ�SHUPDQHQ� 

.(6,038/$1�'$1�6$5$1 

-HQLV�GDQ�NRQGLVL�WHPSDW�SHQDPSXQ�

JDQ�DLU�OLPEDK��NHEHUDGDDQ�WHUQDN�VHGDQJ�

GDQ� EHVDU�� VHUWD� NODVLILNDVL� GDHUDK�PHP�

LOLNL� KXEXQJDQ� \DQJ� EHUPDNQD� GHQJDQ�

NHMDGLDQ� ILODULDVLV� GL� ,QGRQHVLD�� 3HQX�

ODUDQ� ILODULDVLV� GDSDW� GLWHNDQ� GHPJDP�

DGDQ\D� SHUEDLNDQ� NRQGLVL� OLQJNXQJDQ�

\DQJ� GDSDW� PHQJXUDQJL� WHPSDW� SHUNHP�

EDQJELDNDQ�Q\DPXN�VHEDJDL�YHNWRU�ILODUL�

DVLV�� PHQLQJNDWNDQ� DNVHV� XQWXN� PHQ�

MDQJNDX� VDUDQD� SHOD\DQDQ� NHVHKDWDQ� GDQ�

SHQ\HGLDDQ� VDUDQD� WUDQVSRUWDVL� XPXP�

\DQJ�GDSDW�PHQMDQJNDX�VDUDQD�SHOD\DQDQ�

NHVHKDWDQ� 

8&$3$1�7(5,0$�.$6,+ 

 8FDSDQ� WHULPD� NDVLK� SHQXOLV� VDP�

SDLNDQ� NHSDGD� .HSDOD� %DGDQ� 5,�� .HSDOD�

/RND� /LWEDQJ� 3�%�� %DWXUDMD�� ,EX� 'ZL�

+DSVDUL� \DQJ� WLGDN� ERVDQ� PHPELPELQJ�

GDODP� SURVHV� DQDOLVLV� GDWD� KLQJJD�

SHQ\XVXQDQ�ODSRUDQ�VHUWD�DUWLNHO� LQL��8FD�

SDQ� WHULPD� NDVLK� MXJD� SHQXOLV� VDPSDLNDQ�

NHSDGD� VHPXD� SLKDN� \DQJ� WHODK� PHQ�

GXNXQJ� GDODP� NHJLDWDQ� DQDOLVLV� GDWD� GDQ�

SHQXOLVDQ�DUWLNHO�LQL� 

'$)7$5�3867$.$ 

�� 'HSNHV�5,��3HGRPDQ�(OLPLQDVL�)LODUL�

DVLV� GL� ,QGRQHVLD�� 'LWMHQG� 33	3/�

'HSNHV�5,������� 

�� :+2�� /\PSKDWLF� ILODULDVLV�� (SLGHPL�

RORJ\�� $YDLODEOH� IURP�� KWWS���

ZZZ�ZKR�LQW�� O\PSKDWLFBILODULDVLV�

HSLGHPLRORJ\�HQ���'RZQORDG�����-DQX�

DU\������ 

�� 'HSNHV� 5,�� (SLGHPLRORJL� )LODULDVLV��

'LUMHQ�33	3/��'HSNHV�5,������� 

�� ,QIHNVL�FRP��)LODULDVLV���3XVDW�,QIRUPD�

VL� 3HQ\DNLW� ,QIHNVL�� KWWS���

ZZZ�LQIHNVL�FRP�� DUWLFOHV�SKS"

OQJ LQ	SJ ����'RZQORDG�����-DQXDU\�

����� 

�� %XGLDUWR�(�	�'HZL�$��3HQJDQWDU�(SL�

GHPLRORJL�� (GLVL� ��� � 3HQHUELW� %XNX�

.HGRNWHUDQ��-DNDUWD������� 

�� 6DQWRVR��6LQJJLK��%XNX�/DWLKDQ�6366�

6WDWLVWL�1RQ�3DUDPHWULN��37�(OH[�0H�

GLD�.RPSXWLQGR��-DNDUWD������ 

�� 7DQLDZDWL�6XSDOL��+HUU\�:LERZR��3DXO�

5X�� &NHUW�� .HUVWLQ� )LVFKHU�� ,V� 6��

,VPLG�� 3XUQRPR�� <HQQ\� 'MXDUGL�� DQG�

3HWHU�)LVFKHU��+LJK�3UHYDOHQFH�RI�%UX�

JLD�7LPRUL� ,QIHFWLRQ� ,Q�7KH�+LJKODQG�

2I� $ORU� ,VODQG�� ,QGRQHVLD�� $P�� -��

� 

+XEXQJDQ�.RQGLVL��������6DQWRVR� 
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�� 7DQLDZDWL� 6XSDOL�� $JQHV� .XUQLDZDQ��

6UL� 2HPLMDWL�� (SLGHPLRORJL� )LODULDVLV��

'DODP�%XNX�$MDU�3DUDVLWRORJL�.HGRN�

WHUDQ�� (GLVL�.HHPSDW�� (GLWRU�� 6XWDQWR�

,��� ,VPLG� ,6��� 6MDULIXGLQ� 3.��� 6XQJNDU�

6��).8,��-DNDUWD��������+DO���-��� 

�� 7DQLDZDWL� 6XSDOL�� $JQHV� .XUQLDZDQ��

)HOL[� 3DUWRQR�� :XFKHUHULD� EDQFURIWL��

%UXJLD�PDOD\L�GDQ�%UXJLD� WLPRUL��'D�

ODP�%XNX�$MDU�3DUDVLWRORJL�.HGRNWHU�

DQ��(GLVL�.HHPSDW��(GLWRU�� 6XWDQWR� ,���

,VPLG� ,6��� 6MDULIXGLQ� 3.��� 6XQJNDU� 6��

).8,��-DNDUWD��������+DO����-��� 

��� 6XMDWKD�� 9DGUHYX�� DQG� &�5�1DJHQGUD�

5DR��(QYLURQPHQWDO�&DUH�,Q�7KH�&RQ�

WURO� 2I� )LODULDVLV�� $� &DVH� 6WXG\´� LQ�

0DUWLQ�-��%XQFK��9��0DGKD�6XUHVK�DQG�

7�� 9DVDQWKD� .XPDUDQ��

HGV��3URFHHGLQJV�RI� WKH�7KLUG� ,QWHUQD�

WLRQDO�&RQIHUHQFH�RQ�(QYLURQPHQW�DQG�

+HDOWK�� &KHQQDL�,QGLD�� ��-��� 'HFHP�

EHU�� ������ &KHQQDL�� 'HSDUWPHQW� RI�

*HRJUDSK\��8QLYHUVLW\�RI�0DGUDV� DQG�

)DFXOW\� RI� (QYLURQPHQWDO� 6WXGLHV��

<RUN�8QLYHUVLW\��3DJHV�����±����� 

 

� 

$VSLUDWRU�9RO����1R����7DKXQ��������-� 


