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0DODULD� SDGD� PDQXVLD� GLVHEDENDQ�

ROHK� HPSDW� VSHVLHV� 3ODVPRGLXP�

�SURWR]RD� SDUDVLW� VHO� WXQJJDO�� \DLWX� 3��

IDOFLSDUXP��3��YLYD[��3��RYDOH�GDQ�3��PD�

ODULDH�� GLWXODUNDQ� ROHK� Q\DPXN�$QRSKH�

OHV� VSS� GDQ� VDQJDW� GLSHQJDUXKL� IDNWRU�

OLQJNXQJDQ�����.RQGLVL�OLQJNXQJDQ�VHSHUWL�

UXPDK�\DQJ�EXUXN�GDQ�VDQLWDVL� \DQJ� MHO�

HN��PHQMDGL�IDNWRU�\DQJ�EHUNDLWDQ�GHQJDQ�

SHQXODUDQ� PDODULD� NDUHQD� PHQ\HGLDNDQ�

OLQJNXQJDQ� \DQJ� FRFRN� VHEDJDL� UHVWLQJ�

SODFH� GDQ� EUHHGLQJ� SODFH� EDJL� Q\DPXN�

SHQXODU� PDODULD�� 'HPLNLDQ� MXJD� GHQJDQ�

SHULODNX� \DQJ�PHQXQMDQJ� LQWHUDNVL� \DQJ�

LQWHQVLI�DQWDUD�PDQXVLD�GDQ�Q\DPXN�PD�

ODULD� VHKLQJJD� WUDQVPLVL� SHQ\DNLW� GDSDW�

OHELK�PXGDK�WHUMDGL� 

0HQLQJNDWQ\D� NDVXV� PDODULD� GLWHQ�

WXNDQ�ROHK�EDQ\DN�IDNWRU��3HUXEDKDQ�WDWD�

JXQD� WDQDK� GDQ� DNWLILWDV� SHPEDQJXQDQ�

\DQJ� WLGDN� WHUHQFDQD� GHQJDQ� EDLN� WHUND�

GDQJ�PDODK�PHPSXQ\DL� GDPSDN� QHJDWLI�

WHUKDGDS�OLQJNXQJDQ�GDQ�PHQJXQWXQJNDQ�

EDJL� SHUNHPEDQJELDNDQ� Q\DPXN���:+2�

MXJD� PHQJHPXNDNDQ� EDKZD� UXVDNQ\D�

LQIUDVWXNWXU� SHOD\DQDQ� NHVHKDWDQ�� SHUX�

EDKDQ�LNOLP�GDQ�OLQJNXQJDQ��NRQIOLN�DNL�

EDW� SHUSLQGDKDQ� SHQGXGXN�� PHQLQJ�

NDWQ\D� NHPLVNLQDQ� GDQ� PXQFXOQ\D� UH�

VLVWHQVL� SDUDVLW� WHUKDGDS�REDW�PHUXSDNDQ�

IDNWRU-IDNWRU� ODLQQ\D� GDODP� SHQLQJNDWDQ�

NDVXV� SHQ\DNLW� PDODULD��� 'LVWULEXVL� WHP�
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ROHK� WRSRJUDIL�� WHPSHUDWXU�� FXUDK� KXMDQ��

SHPDQIDDWDQ� ODKDQ��PLJUDVL�� GDQ� SHUXVD�

NDQ� KXWDQ��� 0HQLQJNDWQ\D� HSLGHPL� PD�

ODULD�MXJD�GLVHEDENDQ�ROHK�NHJDJDODQ�SUR�

JUDP�SHPEHUDQWDVDQ��� 

8QWXN�PHQJXUDQJL�SHQXODUDQ�PDODU�

LD� GLSHUOXNDQ� VWUDWHJL� SHPEHUDQWDVDQ�

\DQJ� WHSDW��8QWXN� LWX� LQWHUYHQVL� WHUIRNXV�

SDGD�IDNWRU�GHWHUPLQDQ�\DQJ�PHPSXQ\DL�

KXEXQJDQ�\DQJ�NXDW�GHQJDQ�NDVXV�PDODU�

LD� 

'L� ,QGRQHVLD�� PHQXUXW� 3URILO�

.HVHKDWDQ�������NHQDLNDQ�NDVXV�PDODULD�

PXFXO�GDODP�SHULRGH�����-������'HQJDQ�

3URJUDP� *HEUDN� 0DODULD� GLFDQDQJNDQ�

%XODQ� $SULO� ������ DQJND� NHVDNLWDQ� PD�

ODULD� �$3,�� GL� -DZD-%DOL� EHUKDVLO� GL�

WXUXQNDQ�GDUL������������SHQGXGXN�SDGD�

WDKXQ������PHQMDGL�����������SHQGXGXN�

SDGD�WDKXQ�������GDQ�PHQMDGL�����������

SHQGXGXN� SDGD� WDKXQ� ������ 6HGDQJNDQ�

GL�OXDU�-DZD-%DOL��DQJND�NHVDNLWDQ�PDODU�

LD� �WHUPDVXN� NDVXV� NOLQLV�� DGDODK�

����������� SHQGXGXN� SDGD� WDKXQ� ������

PHQXUXQ�PHQMDGL������������SDGD�WDKXQ�

�����������������SDGD�WDKXQ�������WXUXQ�

WHUXV� VDPSDL� PHQMDGL� ������ SHU� �����

SHQGXGXN�SDGD�WDKXQ�������'L�6XPDWHUD�

6HODWDQ�MXPODK�NDVXV�PDODULD�SDGD�WDKXQ�

�����DGDODK�������NDVXV��GHQJDQ�,QVLGHQ�

5DWH��$0,��VHEHVDU������� 

'DODP�UDQJND�SHQ\HGLDDQ�LQIRUPDVL�

NHVHKDWDQ� \DQJ� KROLVWLN� GDQ� LQWHJUDO� VH�

EDJDL� GDVDU� � SHQJDPELODQ� NHSXWXVDQ� EL�

GDQJ� NHVHKDWDQ�� %DGDQ� 3HQHOLWLDQ� GDQ�

3HQJHPEDQJDQ� .HVHKDWDQ� 'HSNHV� 5,�

SDGD� WDKXQ� ����-����� PHODNVDQDNDQ�

5LVHW� .HVHKDWDQ� 'DVDU� �5,6.(6'$6��

XQWXN�PHQGDSDWNDQ� JDPEDUDQ� NHVHKDWDQ�

GDVDU�PDV\DUDNDW� \DQJ�PHZDNLOL� WLQJNDW�

NDEXSDWHQ�NRWD�� SURSLQVL� GDQ� QDVLRQDO���

5LVHW� LQL� GLODWDUEHODNDQJL� NHEXWXKDQ� LQ�

IRUPDVL� NHVHKDWDQ� \DQJ� PHOLSXWL� LQGL�

NDWRU� XWDPD� VWDWXV� NHVHKDWDQ� �DQJND� NH�

PDWLDQ�� DQJND� NHVDNLWDQ�� DQJND� NHFHO�

DNDDQ�� DQJND� GLVDEHO�� VWDWXV� JL]L���

NHVHKDWDQ� OLQJNXQJDQ� �OLQJNXQJDQ� ILVLN���

SHQJHWDKXDQ-VLNDS-SHULODNX� NHVHKDWDQ�

�IOX�EXUXQJ��+,9�$,'6��SHULODNX�KLJLHQ�

LV�� SHQJJXQDDQ� WHPEDNDX�� PLQXP� DONR�

KRO�� DNWLYLWDV� ILVLN�� SHULODNX� NRQVXPVL��

GDQ� � DVSHN� SHOD\DQDQ� NHVHKDWDQ� �DNVHV��

FDNXSDQ�� PXWX� OD\DQDQDQ�� SHPELD\DDQ�

NHVHKDWDQ��� 

$QDOLVLV� ODQMXW� 5LVNHVGDV� DGDODK�

WDKDSDQ� VHODQMXWQQ\D� VHWHODK� SURVHV�

SHQJDPELODQ� GDWD� GDQ� PDQDMHPHQ� GDWD�

VHOHVDL� PHQJJXQDNDQ� GDWD� \DQJ� WHODK�

PHQJDODPL� SURVHV� FOHDQLQJ� GDWD��

7XMXDQQ\D�DGDODK�PHQJHWDKXL�GLVWULVEXVL�

NDVXV� PDODULD� NOLQLV� GDQ� IDNWRU� ULVLNR�

OLQJNXQJDQ� GDQ� SHULODNX� \DQJ�

PHPSHQJDUXKLQ\D� GL� 3URSLQVL� 6XPDWUD�

6HODWDQ�� 
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'DWD� 5LVNHVGDV� \DQJ� WHODK� GLO�

DNVDQDNDQ� ROHK� %DGDQ� 3HQHOLWLDQ� GDQ�

SHQJHPEDQJDQ� .HVHKDWDQ� SDGD� WDKXQ�

�����GLJXQDNDQ�GDODP�DQDOLVLV�ODQMXW�LQL��

3RSXODVL� \DQJ� GLJXQDNDQ� DGDODK� VHPXD�

UXPDK� WDQJJD� GL� 3URSLQVL� 6XPDWHUD� 6H�

ODWDQ��6DPSHO�DGDODK�UXPDK�WDQJJD�\DQJ�

WHUSLOLK� VHEDJDL� VDPSHO� SHQHOLWLDQ� VHVXDL�

GHQJDQ� NHWHQWXDQ� \DQJ� GLSDNDL� GDODP�

5LVNHVGDV�\DLWX�VHPXD�UXPDK-WDQJJD�WHU�

SLOLK� GL� EORN� VHQVXV� �%6�� WHUSLOLK�� 'H�

SHQGHQW� YDULDEOH� DGDODK� PDVXV� PDODULD��

VHGDQJNDQ� LQGHSHQGHQW� YDULDEOH� DGDODK�

IDNWRU� VRVLDO� HNRQRPL� �XPXU�� MHQLV� NH�

ODPLQ�� SHNHUMDDQ�� SHQGLGLNDQ�� VWDWXV� VR�

VLDO� HNRQRPL�� ORNDVL� WHPSDW� WLQJJDO���

IDNWRU� DNVHV� SHOD\DQDQ� NHVHKDWDQ�� IDNWRU�

OLQJNXQJDQ� GDQ� IDNWRU� SHULODNX�� )DNWRU�

OLQJNXQJDQ� GDODP� KDO� LQL� DGDODK�

NHEHUDGDDQ� WHUQDN� EHVDU� GDQ� NDQGDQJ�

WHUQDN� GHNDW� UXPDK� GDQ� NHEHUDGDDQ� JH�

QDQJDQ� DLU�63$/�� VHGDQJNDQ� IDNWRU� SHU�

LODNX� GLOLKDW� GDUL� SHQJJXQDDQ� NHODPEX�

EHULQVHNWLVLGD�SDGD�ZDNWX� WLGXU�GLPDODP�

KDUL� 

'DWD�GLDQDOLVLV� WLJD�WDKDS�\DLWX�XQL�

YDULDW��ELYDULDW�GDQ�PXOWLYDULDW��8QLYDULDW�

DQDOLVLV� GLJXQDNDQ� XQWXN� PHQJJDP�

EDUNDQ� GLVWULEXVL� GDWD� GHQJDQ� GLVWULEXVL�

IUHNXHQVL�GDQ�PHQJXNXU�VHQWUDO�WHQGHQVL� 
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8QWXN�PHQJHWDKXL� KXEXQJDQ� YDULD�

EHO� LQGHSHQGHQW� GHQJDQ� GHSHQGHQW��

GLJXQDNDQ� DQDOLVLV� FKL-VTXDUH� GDQ� RGG�

UDWLRV��25���0XOWLSOH�UHJUHVVLRQ�DQDO\VLV�

GLJXQDNDQ� XQWXN� PHQJHWDKXL� KXEXQJDQ�

DQWDUD� EHEHUDSD� YDULDEHO� GHSHQGHQW�

GHQJDQ� GHSHQGHQW�� \DQJ� GLSLOLK� DGDODK�

ORJLVWLN� UHJUHVL� NDUHQD� RXWFRPH� YDULDEHO�

GHSHQGHQW�YDULDEOH�DGDODK�GLNRWRP�� 
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5HVSRQG�5DWH�GDQ�.DVXV�0DODULD� 

6DPSHO� SHQHOLWLDQ� DGDODK� ��������

\DLWX������OHELK�NHFLO�GLVEDQGLQJ�VDPSHO�

6XVHQDV��'DWD� NHVDNLWDQ�PDODULD� GLDPELO�

SDGD�DQJJRWD� UXPDK� WDQJJD�VHPXD�XPXU�

GHQJDQ� FDUD� PHZDZDQFDUDL�

PHQJJJXQDNDQ�NXHVLRQHU��XQWXN�DQJJRWD��

UXPDK� � WDQJJD� \DQJ� EHUXVLD� NXUDQJ� GDUL�

��� WDKXQ�� � GDODP� � NRQGLVL� � VDNLW� � DWDX��

RUDQJ� � WXD� PDND� ZDZDQFDUD� � GLODNXNDQ��

WHUKDGDS� DQJJRWD� UXPDK� WDQJJD� \DQJ�

PHQMDGL�SHQGDPSLQJQ\D�� 

3UHYDOHQVL� SHQ\DNLW� PDODULD� SDGD�

5LVNHVGDV� GLWHQWXNDQ� EHUGDVDUNDQ� GLDJ�

QRVD� WHQDJD� NHVHKDWDQ� GDQ� NRPELQDVL�

DQWDUD�GLDJQRVD�GDQ�JHMDOD�PDODULD��3UHY�

DOHQVL� � QDVLRQDO� �0DODULD� � �EHUGDVDU-NDQ��

GLDJQRVLV��WHQDJD��NHVHKDWDQ��GDQ�NHOXKDQ�

UHVSRQGHQ�� DGDODK� ������� 6HEDQ\DN� ���

SURYLQVL� PHPSXQ\DL� SUHYDOHQVL� 0DODULD�

GLDWDV� SUHYDOHQVL� QDVLRQDO�� � \DLWX� 1DQJ�

JURH�$FHK�'DUXVVDODP�� 6XPDWHUD�8WDUD���

-DPEL��%HQJNXOX��%DQJND�%HOLWXQJ��1XVD�

7HQJJDUD� %DUDW�� 1XVD� 7HQJJDUD� 7LPXU��

.DOLPDQWDQ� %DUDW�� .DOLPDQWDQ� 7HQJDK��

6XODZHVL� 7HQJDK�� *RURQWDOR�� 0DOXNX��

0DOXNX�8WDUD��3DSXD�%DUDW��GDQ�3DSXD� 

3URSLQVL� 6XPDWUD� 6HODWDQ� PDVLK�

PHUXSDNDQ�GDHUDK� HQGHPLV�PDODULD��ZD�

ODXSXQ� GHQJDQ� DQJND� NHVDNLWDQ� \DQJ�

OHELK� NHFLO� ELOD� GLEDQGLQJNDQ� GHQJDQ�

DQJND� QDVLRQDO� ������ DQJND� SURSLQVL�

6XPVHO� GLEDQGLQJNDQ� ������ DQJND� QD�

VLRQDO���%HUGDVDUNDQ�GLDJQRVD�ROHK� WHQD�

JD�NHVHKDWDQ��SUHYDOHQVL�PDODULD�WHUWLQJJL�

GL� .DEXSDWHQ� /DKDW� GDQ� 2.8� 6HODWDQ�

�������� 6HGDQJNDQ� EHUGDVDUNDQ� NRP�

ELQDVL� GLDJQRVD� GDQ� JHMDOD�� SUHYDOHQVL�

PDODULD� WHUWLQJJL� MXJD� GL� .DEXSDWHQ� /D�

KDW� �������GDQ�.DEXSDWHQ�2.8�6HODWDQ�

��������'DODP�5LVNHVGDV�LQL�� MXJD�GLWDQ�

\DNDQ� EHUDSD� EDQ\DN� SHQGHULWD� SHQ\DNLW�

PDODULD� NOLQLV� GDODP� VHEXODQ� WHUDNKLU�

\DQJ�PLQXP�REDW�SURJUDP�XQWXN�PDODULD��

7DPSDN�EDKZD�GL�GXD�NDEXSDWHQ�GHQJDQ�

SUHYDOHQVL� PDODULD� UHODWLI� WLQJJL� GL� DWDV��

SHUVHQWDVH� RUDQJ� \DQJ� PLQXP� REDW� SUR�

JUDP� PDVLK� EHUNLVDU� ���� GDQ� EDKNDQ�
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'�* �'L�GLDJQRVLV�ROHK�QDNHV�DWDX�
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  7LGDN�WDPDW�6' ��� ���� ���� 

  7DPDW�6' ��� ���� ���� 

  7DPDW�603 � �� ���� 

  7DPDW�60$ ��� ���� ���� 

  7DPDW�37 ��� ���� ��� 

7NW��6RVHN .XLQWLO�� ��� ���� ���� 

.XLQWLO�� ��� ���� ���� 

.XLQWLO�� ��� ���� ���� 

.XLQWLO�� ��� ���� ���� 

.XLQWLO�� ��� ���� ���� 

/RNDVL�GHVD�NRWD 3HUNRWDDQ ��� ���� ���� 

3HUGHVDDQ ��� ���� ����� 



 

 

NXUDQJ��.HPXQJNLQDQ�KDO�LQL�GLVHEDENDQ�

SHQGHULWD�PDODULD�NOLQLV�KDQ\D�PHQGDSDW�

NDQ� SHQJREDWDQ� VLPWRPDWLN� VDMD�� � 6H�

GDQJNDQ�SUHVHQWDVH�SHQJREDWDQ� WHUKDGDS�

NDVXV� PDODULD� WHUEHVDU� GL� .RWD� /XEXN�

/LQJJDX����������7DEHO���� 

0DODULD�GDQ�.DUDNWHULVWLN�3HQGXGXN� 

'L�3URSLQVL�6XPDWUD�6HODWDQ�SHQ\D�

NLW� PDODULD� PHQ\HUDQJ� VHPXD� JRORQJDQ�

XPXU� GHQJDQ� SRUVL� WHUEHVDU� SDGD� NH�

ORPSRN� XVLD� SURGXNWLI� ���-��� WDKXQ���

3UHYHOHQVL�PDODULD�EHUGDVDUNDQ�JRORQJDQ�

XPXU�WHUEHVDU�EHUWXUXW-WXUXW�DGDODK���-���

WDKXQ�����������-���WDKXQ��������GDQ���

-���WDKXQ��������7LGDN�WHUGDSDW�SHUEHGDDQ�

\DQJ� PHQ\RORN� SDGD� SUHYDOHQVL� ELOD�

GLOLKDW� GDUL� MHQLV� NHODPLQ� EDLN� SDGD�PD�

ODULD��3UHYDOHQVL�PDODULD�WLGDN�PHQXQMXN�

NDQ�SROD�\DQJ�MHODV�ELOD�GLOLKDW�GDUL�WLQJ�

NDW� SHQGLGLNDQ��3UHYDOHQVL�0DODULD� OHELK�

EDQ\DN� GL� SHGHVDDQ�� 3UHYDOHQVL� PDODULD�

EHUGDVDUNDQ�SHNHUMDDQ� WHUWLQJJL�SDGD�NH�

ORPSRN�� %HUGDVDUNDQ� WLQJNDW� VRVLDO�

HNRQRPL�� SUHYDOHQVL� PDODULD� WLGDN�

PHQXQMXNNDQ� SHUEHGDDQ� \DQJ�PHQ\RORN�

�7DEHO���� 

8ML� FKL-VTXDUH� PHQXQMXNNDQ� WLGDN�

KXEXQJDQ� DQWDUD� NHMDGLDQ� VDNLW� GHQJDQ�

MHQLV� NHODPLQ�� SHQGLGLNDQ� GDQ� � WLQJNDW�

VRVLDO� HNRQRPL� ORNDVL� SHUNRWDDQ�

SHUGHVDDQ��6HEDOLNQ\D�WHUGDSDW�KXEXQJDQ�

DQWDUD� NHMDGLDQ� VDNLW� PDODULD� GHQJDQ�

XPXU��7DEHO���� 

)DNWRU�$NVHV�3HOD\DQDQ�.HVHKDWDQ� 

$NVHV� SHOD\DQDQ� NHVHKDWDQ� GLXNXU�

GDUL� MDUDN��ZDNWX� WHPSXK�GDQ�SHPDQIDD�

WDQ� PDV\DUDNDW� WHUKDGDS� SHOD\DQDQ�

NHVHKDWDQ� PHGLV� SURIHVLRQDO� �UXPDK� VD�

NLW�� SROLNOLQLN� GOO�� GDQ� SHOD\DQDQ�

NHVHKDWDQ� EHUEDVLV� PDV\DUDNDW�

�� 

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

)DNWRU�

<DQNHV 
.DWHJRUL 

6DNLW�0DODULD���� 
7RWDO S�9DOXH 

<D 7LGDN 

-DUDN� NH� 56�

GOO 

����NP ��� ���� ����� ����� 

��±���NP ��� ���� ����� 

����NP ��� ���� ���� 

7LGDN�DGD�VDUDQD ��� ���� ��� 

:DNWX�

WHPSXK� NH�

56�GOO 

�����PHQLW ��� ���� ����� ����� 

���±����PHQLW ��� ���� ����� 

���±����PHQLW ��� ���� ��� 

/HELK�GDUL���MDP ��� ���� ��� 

7LGDN�DGD�VDUDQD ��� ���� ��� 

-DUDN�NH�<DQ�

NHV� 0DV\�

�3RV� \DQGX�

GOO�� 

����NP ��� ���� ����� ����� 

��±���NP ��� ���� ����� 

����NP ��� ���� ��� 

7LGDN�DGD�VDUDQD � ��� ��� 

:DNWX� WHP-

SXK� NH� <DQ-

NHV� 0DV\�

�SRV\DQGX��

GOO 

�����PHQLW ��� ���� ����� ����� 

���±����PHQLW � �� ���� 

���±����PHQLW ��� ���� ���� 

/HELK�GDUL���MDP ��� ���� ��� 

7LGDN�DGD�VDUDQD � ��� ��� 

3HPDQIDDWDQ�

\DQNHV 

<D ��� ���� ����� ����� 

7LGDN ��� ���� ����� 

7DEHO� ��� +XEXQJDQ� IDNWRU� SHOD\DQDQ� NHVHKDWDQ� GHQJDQ� NHDNLWDQ� PDODULD� EHUGDVDUNDQ�

DQDOLVLV�FKL�VTXDUH 



 

 

�3RV\DQGX�� SROLQGHV� GOO�� GDQ� NHPXGLDQ�

GLKXEXQJNDQ� GHQJDQ� NHMDGLDQ� VDNLW� PD�

ODULD��7DEHO���� 

+DQ\D�DGD�VDWX�YDULDEHO�DNVHV�SHOD�

\DQDQ� NHVHKDWDQ� \DQJ� PHPSXQ\DL� KX-

EXQJDQ� GHQJDQ� NHMDGLDQ� VDNLW� PDODULD��

\DLWX�YDULDEHO�ZDNWX� WHPSXK�PDV\DUDNDW�

NH� SHOD\DQDQ� NHVHKDWDQ� EHUEDVLV�PDV\D-

UDNDW� �SRV\DQGX� GOO�� GDQ� SHPDQIDDWDQ�

SHOD\DQDQ�NHVHKDWDQ�GHQJDQ�S������ 

)DNWRU�ULVLNR�OLQJNXQJDQ� 

7HUGDSDW� WLJD� YDULDEHO� IDNWRU� ULVLNR�

OLQJNXQJDQ�WHUKDGDS�PDODULD�\DQJ�GLWHOLWL�

SDGD�ULVNHVGDV��\DLWX�MHQLV�WHPSDW�SHQDP�

SXQJDQ�DLU� OLPEDK�� MHQLV� VDOXUDQ�SHPEX�

DQJDQ� DLU� OLPEDK� GDQ� NHEHUDGDDQ� WHUQDN�

EHVDU� �VDSL�� NHUEDX�� GLVHNLWDU� UXPDK��

7DEHO� ��� PHQXQMXNNDQ� YDULDEHO� VDOXUDQ�

SHPEXQDJDQ�DLU�OLPEDK�PHPSXQ\DL�KXE�

XQJDQ� GHQJDQ� NHMDGLDQ� VDNLW� PDODULD�

S��������VHEDOLNQ\D�YDULDEHO�WHPSDW�SHQ�

DPSXQJDQ� DLU� OLPEDK� GDQ� NHEHUDGDDQ�

NDQGDQJ� WHUQDN� VHNLWDU� UXPDK� WLGDN�

PHPSXQ\DL� KXEXQJDQ� GHQJDQ� NHMDGLDQ�

VDNLW�PDODULD� 

)DNWRU�ULVLNR�SHULODNX 

)DNWRU� SHULODNX� \DQJ� EHUKXEXQJDQ�

GHQJDQ�NHMDGLDQ�VDNLW�PDODULD�GDODP�ULVN�

HVGDV�DGDODK�SHULODNX�SHQJJXQDDQ�NHODP�

EX�\DQJ�EHULQVHNWLVLGD��7DEHO������ 

�� 

)DNWRU�5LVLNR��������$NKPDG�6DLNKX� 

7DEHO� ��� +XEXQJDQ� WHPSDW� SHQDPSXQJDQ� DLU� OLQEDK�� VDOXUDQ� SHPEXDQJDQ� DLU� OLPEDK� GQ�

NDQGDQJ�WHUQDN�GHQJDQ�NHDNLWDQ�PDODULD�EHUGDVDUNDQ�DQDOLVLV�FKL-VTXDUH 

)DNWRU�

/LQJNXQJDQ 
.DWHJRUL 

6DNLW�0DODULD���� 
7RWDO S-YDOXH 

<D 7LGDN 

7HPSDW�

3HQDPSXQJDQ�

DLU�OLPEDK 

3HQDPS��7HUWXWXS�

GLSHNDUDQJDQ�63$/ 

��� ���� ���� ����� 

3HQDPS��7HUEXND�GL�

SHNDUDQJDQ 

��� ���� ���� 

3HQDPS��'LOXDU�SHNDUDQJDQ ��� ���� ���� 

7DQSD�SHQDPSXQJDQ ��� ���� ���� 

/DQJVXQJ�NH�JRW�VXQJDL ��� ���� ����� 

6DOXUDQ�

SHPEXDQJDQ� DLU�

OLPEDK 

6DOXUDQ�WHUEXND ��� ���� ����� ����� 

6DOXUDQ�WHUWXWXS ��� ���� ���� 

7DQSD�VDOXUDQ ��� ���� ����� 

.DQGDQJ� WHUQDN�

KHZDQ�EHVDU 

7HUQDN�GDODP�UXPDK ��� ���� ��� ����� 

7HUQDN�GL�OXDU�UXPDK ��� ���� ���� 

7LGDN�SXQ\D�WHUQDN ��� ���� ����� 

7DEHO����+XEXQJDQ�IDNWRU�SHULODNX�GHQJDQ�NHDNLWDQ�PDODULD�EHUGDVDUNDQ�DQDOLVLV�FKL-VTXDUH 

)DNWRU�

SHULODNX 
.DWHJRUL 

6DNLW�0DODULD���� 
7RWDO S-YDOXH 

<D 7LGDN 

3HQJJXQDDQ�

NHODPEX 

.HODPEX�EHULQVHNWLVLGD ��� ���� ���� ����� 

.HODPEX�WDQSD�LQVHNWLVLGD ��� ���� ����� 

7LGDN� PHQJJXQDNDQ� NHODPEX�

WLGDN�WDKX 

��� ���� ����� 



 

 

'HQJDQ� XML� FKL-VTXDUH� WHUQ\DWD�

SHQJJXQDDQ� NHODPEX� EHULQVHNWLVLGD�

PHPSXQ\DL� KXEXQJDQ� \DQJ� EHUPDNQD�

GHQJDQ� NHMDGLDQ� VDNLW� PDODULD� GHQJDQ�

S������� 

0RGHO�/RJLVWLN�5HJUHVVLRQ 

'DUL� KDVLO� FURVV� WDEXODVL� GLDWDV��

GLSLOLK� EHEHUDSD� YDULDEHO� \DQJ� DNDQ� GLL�

NXWNDQ� GDODP� SURVHV� SHPEXDWDQ� PRGHO�

UHJUHVL� ORJLVWLN�� 3HPLOLKDQ� YDULDEHO� EHU�

GDVDUNDQ� QLODL� S������� GHQJDQ� GHPLNLDQ�

YDULDEHO� \DQJ� GLLNXWNDQ� DGDODK� XPXU��

SHNHUMDDQ�� SHQGLGLNDQ�� WLQJNDW� VRVLDO�

HNRQRPL�� ZDNWX� WHPSXK� NH� SHOD\DQDQ�

NHVHKDWDQ� EHUEDVLV� PDV\DUDNDW�

�SRV\DQGX��� SHPDQIDDWDQ� SHOD\DQDQ�

NHVHKDWDQ�� VDOXUDQ� SHPEXDQJDQ� DLU�

OLPEDK�GDQ�NHODPEX�EHULQVHNWLVLGD� 

7XMXDQ� DQDOLVD� ORJLVWLN� UHJUHVL� DGD�

ODK� XQWXN� PHPSHUNLUDNDQ� PRGHO� \DQJ�

PHQHQWXNDQ�IDNWRU-IDNWRU�UHVLNR�DSD�VDMD�

\DQJ� PHPSHQJDUXKL� NHMDGLDQ� VDNLW� PD�

ODULD� GL� 3URSLQVL� 6XPDWHUD� 6HODWDQ�� 6HS�

HUWL�GLVLQJJXQJ�VHEHOXPQ\D�EDKZD�SHQX�

ODUDQ�PDODULD�GLSHQJDUXKL�ROHK�NRPELQDVL�

DQWDUD� IDNWRU� GHPRJUDIL�� SHOD\DQDQ�

NHVHKDWDQ�� IDNWRU� OLQJNXQJDQ� GDQ� IDNWRU�

SHULODNX��)XQJVL�PDWHPDWLND�\DQJ�PHQJ�

JDPEDUNDQ� DQDOLVD� SHQXODUDQ� PDODULD�

GDSDW� GLWXOLVNDQ� GDODP� EHQWXN� NRQVHS�

PRGHO�VHEDJDL�EHULNXW� 

.DVXV�PDODULD� �I��NDUDNWHULVWLN�GH�

PRJUDIL�� \DQNHV�� OLQJNXQJDQ�� SHULODNX���

'HSHQGHQ� YDULDEHO� GLLQGLNDVLNDQ� GHQJDQ�

WHUMDGLQ\D� NDVXV� PDODULD�� GHQJDQ� GDWD�

NDWHJRULNDO� VDNLW� PDODULD� �NRGH� ��� GDQ�

WLGDN� VDNLW�PDODULD� �NRGH� ����'DWD� NDVXV�

PDODULD�DGDODK�GDWD�GLVNUHW��PDND�PRGHO�

ORJLVWLN� UHJUHVL� GLSHUJXQDNDQ� XQWXN�

PHPSUHGLNVL� IDNWRU-IDNWRU� UHVLNR� WHU�

KDGDS�NHMDGLDQ�VDNLW�PDODULD���7DEHO���� 

.RHIILVLHQ� PRGHO� XML� RPQLEXV� DGD�

ODK� VLJQLILNDQ� S������� GHQJDQ� NHNXDWDQ�

PRGHO��RYHUDOO�SHUFHQWDJH� ������PHUX�

SDNDQ� DQJND� \DQJ� FXNXS� XQWXN� PHP�

SHUFD\DL� PRGHO� LQL� XQWXN� GDSDW� GL�

SHUJXQDNDQ��PRGHOQ\D�DGDODK� 

ORJLW��S�� �������±�����[��±������[��±�����

[��±�����[��±�����[��±�����[���������[����

����[��-������[��±�����[���±������[��� 

'LPDQD 

[�� �NHORPSRN�XPXU����±����WDKXQ 

[�� �NHORPSRN�XPXU����±����WDKXQ 

[�� �NHORPSRN�XPXU����±����WDKXQ 

[�� �NHORPSRN�XPXU����±����WDKXQ 

[�� �NHORPSRN�XPXU����±����WDKXQ 

[�� �NHORPSRN�XPXU����WDKXQ�NHWDV 

[�� �NXLQWLO�� 

[�� �NXLQWLO�� 

[��  � SHPEXDQJDQ� OLPEDK� WDQSD� SHQDP�

SXQJDQ 

[��� �63$/�WHUWXWXS 

[��� �ZDNWX�WHPSXK�\DQNHV�����¶ 

3(0%$+$6$1 

$QDOLVLV� PHQXQMXNNDQ�� WHUGDSDW�

KXEXQJDQ�DQWDUD�XPXU�UHVSRQGHQ�GHQJDQ�

NHMDGLDQ� PDODULD� �S������� GLPDQD� XPXU�

WHUEDQ\DN�\DQJ�PHQGHULWD�PDODULD�DGDODK�

NHORPSRN���-���WDKXQ�� 

+XEXQJDQ�DQWDUD�XPXU�GDQ�NHMDGLDQ�

PDODULD� PDVLK� GLSHUGHEDWNDQ������ 1DPXQ�

:+2� PHQ\DWDNDQ� EDKZD� 3ODVPRGLXP�

YLYD[�PHPSXQ\DL�KXEXQJDQ�GHQJDQ�DQDN

-DQDN� XVLD� PXGD���� 3HQHOLWL� ODLQ�

PHQHPXNDQ��ZDODXSXQ�XVLD�EXNDQ�PHUX�

SDNDQ� IDNWRU� \DQJ� SHQWLQJ� GDODP� SHQX�

ODUDQ� PDODULD�� QDPXQ� DQDN-DQDN� WHWDS�

PHPSXQ\DL�WLQJNDW�NHSHNDDQ�\DQJ�WLQJJL�

GDODP� LQIHNVL� PDODULD���� WDSL� KXEXQJDQ�

DQWDUD� XVLD� GDQ� SHQXODUDQ� PDODULD� WLGDN�

MHODV��� 

-HQLV� PDWD� SHQFDKDULDQ� MXJD�

PHPSXQ\DL� KXEXQJDQ� GHQJDQ� NHMDGLDQ�

PDODULD� �S��������� GLPDQD� SHWDQL�� QH�

OD\DQ� GDQ� EXUXK� PHPLOLNL� WLQJNDW� NHSH�

NDDQ�\DQJ�OHELK�WLQJJL� WHUKDGDS�NHMDGLDQ�

PDODULD� GLEDQGLQJ� MHQLV� SHNHUMDDQ�

ODLQQ\D�� 3HWDQL� GLVLQL� WHUPDVXN� RUDQJ-

RUDQJ� \DQJ� EHNHUMD� GL� SHUNHEXQDQ�� +DO�

LQL� WHUNDLW� GHQJDQ� NHELDVDDDQ� VHEDJLDQ�

SHQGXGXN�6XPDWUD�6HODWDQ�\DQJ�PHQGLUL�

�� 

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



 

 

NDQ� SRQGRN� GDQ� WLGXU� GL� NHEXQ-NHEXQ�

DWDX�GL�KXWDQ�XQWXN�PHQMDJD�KDVLO�SHUNH�

EXQDQ� �WHUXWDPD� NRSL�� DSDODJL� GLPXVLP�

SDQHQ�� 'DUL� EHEHUDSD� SHQHOHWLDQ�� IDNWRU�

UHVLNR� VRVLR� HNRQRPL� WHUPDVXN� MHQLV�

SHNHUMDDQ�PHPSXQ\DL� KXEXQJDQ� GHQJDQ�

NHMDGLDQ�PDODULD������ 

3HUEHGDDQ� ZDNWX� WHPSXK� PHQXMX�

SHOD\DQDQ� NHVHKDWDQ� PHPSXQ\DL� SHUEH�

GDDQ� GDODP� WHUMDGLQ\D� NHVDNLWDQ�PDODULD�

�S������� GLPDQD� VHPDNLQ� GHNDW� GDUL�

DNVHV� SHOD\DQDQ� VHPDNLQ� WLQJJL� DQJND�

NHMDGLDQ� PDODULD�� +DO� LQL� WHQWX� VDMD�

EHUNDLWDQ�GHQJDQ�VHPDNLQ�SHQGHN�ZDNWX�

WHPSXK� VHPDNLQ� PXGDK� PHQGDSDWNDQ�

DNVHV�SHOD\DQDQ�NHVHKDWDQ�\DQJ�VHODQMXW�

Q\D� VHPDNLQ� EDQ\DN� SHQGHULWD� PDODULD�

\DQJ� WHUFDWDW� �� 'HPLNLDQ� MXJD� GHQJDQ�

SHPDQIDDWDQ�SHOD\DQDQ�NHVHKDWDQ��GDODP�

KDO� LQL� SRV\DQGX�� PHPSXQ\DL� KXEXQJDQ�

GHQJDQ� NHMDGLDQ� NHVDNLWDQ� PDODULD�

�S�������� GLPDQD� VHPDNLQ� VHULQJ� PH�

PDQIDDWNDQ� SRV\DQGX� VHPDNLQ� EDQ\DN�

WHUFDWDW�VHEDJDL�SHQGHULWD�PDODULD� 

)DNWRU� UHVLNR� OLQJNXQJDQ� \DQJ�

PHPSXQ\DL� KXEXQJDQ� GHQJDQ� NHMDGLDQ�

PDODULD�DGDODK�MHQLV�VDOXUDQ�SHPEXDQJDQ�

DLU� OLPEDK�� GLPDQD� VDOXUDQ� WHUEXND� GDQ�

WDQSD� VDOXUDQ� PHPSXQ\DL� UHVLNR� OHELK�

EHVDU� GLEDQGLQJ� GHQJDQ� VDOXUDQ� WHUWXWXS�

�S���������'DUL�DQDOLVD�ODQMXW�LQL�WHUQ\DWD�

NHEHUDGDDQ�NDQGDQJ�WHUQDN�GDODP�UXPDK�

WLGDN� EHUKXEXQJDQ� GHQJDQ� SHQLQJNDWDQ�

NDVXV� PDODULD�� SDGDKDO� EHEHUDSD�

SHQHOLWLDQ� GL� -DZD�7HQJDK�PHQXQMXNNDQ�

EDKZD� NHEHUDGDDQ� WHUQDN� GDQ� NDQGDQJ�

GLGDODP�GDQ�VHNLWDU�UXPDK�PHQLQJNDWNDQ�

UHVLNR�SHQXODUDQ�PDODULD������������ 

3HULODNX� PHQJJXQDNDQ� NHODPEX�

EHULQVHNWLVLGD� PHPSXQ\DL� KXEXQJDQ�

GHQJDQ�SHQXODUDQ�PDODULD��+DO� LQL�VHVXDL�

GHQJDQ� SHQHOLWLDQ� WDKXQ� ����� EDKZD�

SHQJJXQDDQ� NHODPEX� EHULQVHNWLVLGD� 3\�

UHWKULQ�PDPSX�PHQXUXQNDQ�NDVXV�PDODU�

LD�NOLQLV�OHELK�GDUL����SHUVHQ��� 

%HUGDVDUNDQ� XML� ORJLVWLN� UHJUHVVLRQ�

WHUKDGDS� VHPXD� YDULDEHO� \DQJ� PHPSX�

Q\DL� S������� WHUGDSDW� �� YDULDEHO� \DQJ�

PHPEDQJXQ� PRGHO� IDNWRU� UHVLNR� WHU�

KDGDS� NHMDGLDQ� PDODULD�� \DLWX� XPXU��

NXLQWLO�� MHQLV� WHPSDW� SHPEXDQJDQ� DLU�

OLPEDK��MHQLV�63$/�GDQ�ZDNWX�WHPSXK�NH�

WHPSDW�SHOD\DQDQ�NHVHKDWDQ��KDQ\D�PHP�

EHULNDQ�QLODL�SRVLWLI�SDGD�VWDWXV�HNRQRPL�

�NXLQWLO���GDQ�NXLQWLO���� 

.(6,038/$1�'$1�6$5$1 

'DUL� KDVLO� DQDOLVLV� ODQMXW� WHUVHEXW�

GDSDW� GLVLPSXONDQ� EDKZD� WHUGDSDW� KXE�

XQJDQ� \DQJ� EHUPDNQD� DQWDUD� NHMDGLDQ�

PDODULD� GHQJDQ� XPXU�� SHNHUMDDQ�� ZDNWX�

WHPSXK�NH�SHOD\DQDQ�NHVHKDWDQ�EHUEDVLV�

PDV\DUDNDW�� SHPDQIDDWDQ� SHOD\DQDQ�

NHVHKDWDQ�� MHQLV� VDOXUDQ� SHPEXDQJDQ� DLU�

OLPEDK� GDQ� SHPDNDLDQ� NHODPEX�

EHULQVHNWLVLGD�� 'DODP� NHVHPSDWDQ� LQL��

SHQXOLV� PHQ\DUDQNDQ� WHUXWDPD� NHSDGD�

SHQJDPELO� NHELMDNDQ� GDODP� SURJUDP�

SHPEHUDQWDVDQ�PDODULD�XQWXN�PHQLQJNDW�

NDQ� SHQ\HGLDDQ� NHODPEX� EHULQVHNWLVLGD��

PHQLQJNDWNDQ� SHQ\XOXKDQ� PDV\DUDNDW�

XQWXN� PHPDNDL� NHODPEX� EHULQVHNWLVLGD��

PHPDQIDDWNDQ�SHOD\DQDQ�NHVHKDWDQ�WHUX�

WDPD� PHQGDSDWNDQ� SHQJREDWDQ� PDODULD��

PHODNXNDQ� SHQHOLWLDQ� ODQMXW� PHQJHQDL�

SHULODNX� YHNWRU�PDODULD� VHUWD�PHODNXNDQ�

SHQ\XOXKDQ� GDQ� LQWHUYHQVL� SHUEDLNDQ�

OLQJNXQJDQ� WHUXWDPD� PHQJHQDL� VDOXUDQ�

SHPEXDQJDQ�DLU�OLPEDK� 

8&$3$1�7(5,0$�.$6,+ 

.DPL� PHQJXFDSNDQ� WHULPD� NDVLK�

\DQJ� VHEHVDU-EHVDUQ\D� NHSDGD� VHPXD�

SLKDN� \DQJ� WHODK� PHPEDQWX� VHKLQJJD�

SHODNVDQDDQ� DQDOLVLV� ODQMXW� 5LVNHVGDV�

GDSDW� GLVHOHVDLNDQ�� 3HUWDPD� NHSDGD�

.HSDOD� %DGDQ� 3HQHOLWLDQ� GDQ� 3HQJHP�

EDQJDQ� .HVHKDWDQ� 'HSDUWHPHQ�

.HVHKDWDQ�5,�DWDV�NHVHPSDWDQ��GRURQJDQ�

GDQ�PRWLYDVL��.HGXD��NHSDGD�7LP�0DQD�

MHPHQ�'DWD�5LVNHVGDV�\DQJ�WHODK�PHQ\H�

GLDNDQ�GDWD�5LVNHVGDV� VHKLQJJD� VLDS� XQ�

WXN� GLDQDOLVLV�� 8FDSDQ� \DQJ� VDPD� MXJD�

NDPL� VDPSDLNDQ� � NHSDGD� '5�� (PLOLD�

7MLWUD� \DQJ� WHODK�PHUHYLHZ�SURWRNRO�GDQ�

�� 

)DNWRU�5LVLNR��������$NKPDG�6DLNKX� 
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PDVXNDQQ\D�\DQJ�EHUKDUJD� 

'$)7$5�3867$.$ 

�� %HDJOHKROH�� 5��� %RQLWD�� 5��� DQG� .MHOO�

VWURP�� 7��� �������� %DVLF� (SLGHPLRORJ\��

:RUOG�+HDOWK�2UJDQL]DWLRQ��*HQHYD� 

�� $URQ�-�/��� � DQG� 3DW]�� -�$��� �������� (FR�

V\VWHP� &KDQJH� DQG� 3XEOLF� +HDOWK�� $�

*OREDO�3HUVSHFWLYH��%DOWLPRUH��7KH�-RKQ�

+RSNLQV�8QLYHUVLW\�3UHVV�� 

�� :RUOG�+HDOWK�2UJDQL]DWLRQ� ��������2XW�

OLQH� 6WUDWHJ\� IRU� 0DODULD� LQ� &RPSOH[�

HPHUJHQFLHV��*HQHYD� 

�� :RUOG�+HDOWK�2UJDQL]DWLRQ� ��������3ODQ�

2I�$FWLRQ�����-������*HQHYD� 

�� %UHWDV�� *��� �������� *HRJUDSKLF� ,QIRU�

PDWLRQ�6\VWHPV�IRU�WKH�6WXG\�DQG�&RQWURO�

RI� 0DODULD� >RQOLQH@�� DYDLODEOH�� KWWS���

ZZZ�LGUF�FD�ERRNV�IRFXV�����

EUHWDV�KWPO��>��0D\�����@� 

�� 0RXFKHW�� -��� �������� 2ULJLQ� RI� PDODULD�

HSLGHPLFV�RQ�WKH�SODWHDXV�RI�0DGDJDVFDU�

DQG�WKH�PRXQWDLQV�RI�HDVW�DQG�VRXWK�$IUL�

FD��%XOO� 6RF�3DWKRO�([RW��������������-

�� 

�� 'HSDUWHPHQ�.HVHKDWDQ��5,���������3URILO�

.HVHKDWDQ�������-DNDUWD� 

�� 'DZVRQ�� %��� DQG� 7UDSS�� 5�*��� ��������

%DVLF�DQG�&OLQLFDO�%LRVWDWLVWLFV��0F*UDZ

-+LOO�,QWHUQDWLRQDO�(GLWLRQV��%RVWRQ� 

�� 3DPSDQD��(�����������$�7H[WERRN�RI�0D�

ODULD� (UDGLFDWLRQ�� /RQGRQ�� 2[IRUG� 8QL�

YHUVLW\�3UHVV� 

��� %UXFH-&KZDWW�� /�-��� �������� ³+LVWRU\� RI�

0DODULD� IURP� 3UHKLVWRU\� WR� (UDGLFDWLRQ´�

,Q�� :HUQVGRUIHUU�� :�+�� DQG� 6LU� ,DQ�

0F*UHJRU� �HGV�� ��������0DODULD��3ULQFL�

SOHV�DQG�3UDFWLFH�RI�0DODULRORJ\��9RO��,��

&KXUFKLOO�/LYLQJVWRQH��(GLQEXUJK� 

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �������� (SL�

GHPLRORJLFDO� &RQVLGHUDWLRQ� IRU� 3ODQQLQJ�

0DODULD� &RQWURO� LQ� 6RXWK-(DVW� $VLD� 5H�

JLRQ��*HQHYD� 

��� *LOOHV�� +�0��� DQG�:DUUHOO�� '�$�� ��������

%UXFH-&KZDWW¶V� (VVHQWLDO� 0DODULRORJ\��

7KLUG� (GLWLRQ�� 2[IRUG� 8QLYHUVLW\� 3UHVV��

/RQGRQ� 

��� &DUPH��%���.RXOHQJDQD�� 3���1]DPEL��$���

*XLOOR� GX� %RGDQ�� +�� �������� &HUHEUDO�

0DODULD� LQ� $IULFDQ� FKLOGUHQ�� VRFLRHFR�

QRPLF�ULVN�IDFWRUV�LQ�%UD]]DYLOOH��&RQJR��

$P�-��7URS��0HG��+\J��������-�� 

��� *UHHQZRRGV�� %��� 0DUVK�� .��� 6QRZ�� 5��

������� :K\� GR� 6RPH� $IULFDQ� &KLOGUHQ�

'HYHORS� 6HYHUH� 0DODULD"� �3DUDVLWRO� 7R�

GD\������-��� 

��� %DURGML�� $��� �������� 3HQHPSDWDQ� WHUQDN�

�VDSLG� DQ� NHUEDX�� GL� GDHUDK� SHGHVDDQ�

GDQ� SHQJDUXKQ\D� SDGD� GLVWULEXVL� SHQ�

GHULWD� PDODULD� GL� .DEXSDWHQ� -HSDUD��

6HPLQDU� GDQ� .RQJUHV� %LRORJL� GL� 81�

62('��3XUZRNHUWR�� 

��� %DURGML� $��� 6KDZ�� 5�)��� 3UDGKDQ�� *�'���

%DQJ� <�+��� DQG� )OHPLQJ�� *�$�� ��������

&RPPXQLW\� 3DUWLFLSDWLRQ� LQ� WKH� UHVLGXDO�

WUHDWPHQW� RI� FDWWOH� VKHOWHUV� �206-������

LQ�&RQWURO�RI�WKH�PDODULD�YHFWRU�$QRSKH�

OHV� DFRQLWXV�� $� YLOODJH� VFDOH� WULDO�� 8Q�

SXEOLVKHG� GRFXPHQWDWLRQ�� :+2�

9%&�������� 

��� %DURML� $��� DQG� 6XZDVRQR�� +��� ��������

.HEHUDGDDQ�7HUQDN��6DSL�GDQ�.HUEDX��GL�

'DHUDK�3HGHVDDQ� GDQ�3HQJDUXKQ\D� WHU�

KDGDS�9HNWRU�0DODULD��6DODWLJD�� 

��� 'DPDU�� 7�%��� �������� 3HQHPSDWDQ� NDQ�

GDQJ� WHUQDN� �VDSL� GDQ� NHUEDX�� GDQ�

SHQJDUXKQ\D�SDGD�NHSDGDWDQ�YHFWRU�PD�

ODULD� $Q�� DFRQLWXV� GL� GDODP� UXPDK��

/DSRUDQ� 7DKXQDQ� 6393�� $SULO� ����-

������ 

��� 2DNV�� 6�&�� -U��� 0LWFKHOO�� 9�6��� 3HDUVRQ��

*�:��� DQG�&DUSHQWHU��&�.�� �HGV�� ��������

0DODULD�� 2EVWDFOHV� DQG� 2SSRUWXQLWLHV��
1DWLRQDO� $FDGHP\� 3UHVV�� :DVKLQJWRQ�
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