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3HQJDUXK�7HPSHUDWXU�6LQWHVLV�7HUKDGDS�.DUDNWHULVWLN��

3ROLGLPHWK\OVLOR[DQH 

6LWL�1XU�.KROLIL\DK��$QLVD�7UL�5DKD\X��:LHQGDUWXQ��:DVODOXGGLQ� 

 

3URGL�)LVLND��)DNXOWDV�3HQGLGLNDQ�0DWHPDWLND�GDQ�,OPX�3HQJHWDKXDQ�$ODP� 

8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD 

 

&RUUHVSRQGLQJ�$XWKRU��VQXUNKROLIL\DK#JPDLO�FRP 

$%675$. 

'DODP� ELGDQJ� PHGLV��PDWHULDO� SRO\GLPHWK\OVLOR[DQH� �3'06�� PHPLOLNL�

SHUDQDQ� \DQJ� VDQJDW� SHQWLQJ�� 'LNDUHQDNDQ� VLIDW� � SRO\GLPHWK\OVLOR[DQH��

\DQJ� ELRNRPSDWLELOLWDV� XQJJXO�� WRNVLVLWDV� UHQGDK�� RNVLGDWLI� GDQ�

WHPSHUDWXU�VWDELO��6HODLQ�LWX�3'06�MXJD�EHUVLIDW� WLGDN�EHUDFXQ�VHKLQJJD�

DPDQ�GLJXQDNDQ�XQWXN�WXEXK�PDQXVLD��6DODK�VDWX�SHQJJXQDDQQ\D�DGDODK�

VHEDJDL� FDLUDQ� SHQJJDQWL� YLWUHRXV� KXPRU�� 8QWXN� LWX�� GLSHUOXNDQ� 3'06�

\DQJ� PHPLOLNL� NDUDNWHULVWLN� PHQ\HUXSDL� NDUDNWHULVWLN� YLWUHRXV� KXPRU��

3DGD�SHQHOLWLDQ� LQL��3'06�GLVLQWHVLV�PHQJJXQDNDQ� WHNQLN� ULQJ-RSHQLQJ�

SRO\PHUL]DWLRQ��7HPSHUDWXU�VLQWHVLVQ\D�GLYDULDVLNDQ�VHEHVDU������&������
�&�� GDQ� ���� �&�� 3'06� \QDJ� WHUEHQWXN� GLNDUDNWHULVDVL� PHQJJXQDNDQ�

YLVNRPHWHU��UHIUDNWRPHWHU��WHQVLRPHWHU�GDQ�)7,5��1LODL�YLVNRVLWDV�PDVLQJ

-PDVLQJ� 3'06� WHUXNXU� VHEHVDU� ������ 3D�V�� ������ 3D�V�� GDQ� ������ 3D�V��

8QWXN�QLODL�LQGHNV�ELDV�PDVLQJ-PDVLQJ�3'06�GLSHUROHK�VHEHVDU���������

�������� GDQ� �������� $GDSXQ� QLODL� WHJDQJDQ� SHUPXNDDQ� PDVLQJ-PDVLQJ�

3'06� \DQJ� WHUXNXU� DGDODK� VHEHVDU� �����P1�P�� �����P1�P�� GDQ� �����

P1�P�� .HWLJD� GDWD� 3'06� PHPLOLNL� JXJXV� IXQJVL� VHUDSDQ� \DQJ� VDPD�

GHQJDQ� 3'06� VWDQGDU�� \DLWX� WHUGDSDW� JHWDUDQ� GHIRUPDVL�&+�� DURPDWLN��

LNDWDQ�6L-2-6L��6L-&+���6L-&+��GDQ�NHORPSRN�PHWLOHQ� 

.DWD�NXQFL���7HPSHUDWXUH��3RO\GLPHWK\OVLOR[DQH��7HNQLN�5LQJ�2SHQLQJ�

3RO\PHUL]DWLRQ 
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���3HQGDKXOXDQ 

'DODP� SHPEXDWDQ� SHUDQJNDW�

ELRPHGLV��PDWHULDO� SRO\GLPHWK\OVLOR[DQH�

�3'06�� PHPLOLNL� SHUDQDQ� \DQJ� VDQJDW�

SHQWLQJ�� 3RO\GLPHWK\OVLOR[DQH� �3'06��

PHUXSDNDQ� VDODK� VDWX� MHQLV� SROLPHU�

VLQWHWLN� \DQJ�PHPLOLNL� VLIDW� EHUSRUL� >�@��

%HEHUDSD� NHXQJJXODQ� \DQJ� GLPLOLNL�

SRO\GLPHWK\OVLOR[DQH�� GLDQWDUDQ\D�

DGDODK� ELRNRPSDWLELOLWDV� \DQJ� XQJJXO��

WRNVLVLWDV� UHQGDK�� RNVLGDWLI� GDQ�

WHPSHUDWXU� \DQJ� VWDELO� >�@�� 6HODLQ� LWX��

SRO\GLPHWK\OVLOR[DQH� PHPLOLNL� VLIDW�

WUDQVSDUDQVL�GDQ�IOHNVLELOLWDV�>�@� 

$%675$&7 

,Q�WKH�PHGLFDO�ILHOG��SRO\GLPHWK\OVLOR[DQH��3'06��PDWHULDO�KDV�YHU\�LPSRUWDQW�

LPSRUWDQFH�� 'XH� WR� WKH� VXSHULRU� ELRFRPSDWLELOLW\�� ORZ� WR[LFLW\�� R[LGDWLYH� DQG�

WHPSHUDWXUH� VWDEOH� SURSHUWLHV� RI� SRO\GLPHWK\OVLOR[DQH�� ,Q� DGGLWLRQ�� 3'06� LV��

DOVR�QRQ-WR[LF� VR� LW� LV� VDIH� WR�XVH� IRU� WKH�KXPDQ�ERG\��2QH�RI� LWV� XVHV� LV� DV� D���

YLWUHRXV�IOXLG��)RU�WKDW��D�3'06�LV�QHHGHG�ZKLFK�FRQWDLQV�KXPRU��,Q�WKLV�VWXG\��

3'06� ZDV� V\QWKHVL]HG� XVLQJ� ULQJ-RSHQLQJ� SRO\PHUL]DWLRQ� WHFKQLTXH�� 7KH����

V\QWKHVLV� WHPSHUDWXUH�ZDV�YDULHG�E\������&�������&��DQG������&��7KH�3'06�

IRUPHG� ZDV� FKDUDFWHUL]HG� XVLQJ� D� YLVFRPHWHU�� UHIUDFWRPHWHU�� WHQVLRPHWHU� DQG�

)7,5�� 7KH� YLVFRVLW\� YDOXHV� RI� HDFK� PHDVXUHG� 3'06� ZHUH� ������ 3D�V�� ������

3D�V�� DQG� ������ 3D�V�� )RU� WKH� UHIUDFWLYH� LQGH[� YDOXH� RI� HDFK� 3'06�� LW� ZDV�������

REWDLQHG� �������� �������� DQG� �������� 7KH�PHDVXUHG� VXUIDFH� WHQVLRQ� YDOXHV� RI�

HDFK�3'06�ZHUH������P1���P�������P1���P��DQG������P1���P��7KH�WKLUG�GDWD�

3'06�KDV�WKH�VDPH�DEVRUSWLRQ�IXQFWLRQDO�JURXS�DV�WKH�3'06�VWDQGDUG��QDPHO\�

WKHUH� LV� D� GHIRUPDWLRQ� YLEUDWLRQ� RI� &+�� DURPDWLF�� 6L-2-6L� ERQGV�� 6L-&+����������

6L-&+��DQG�PHWK\OHQH�JURXSV� 

.H\ZRUGV�� 7HPSHUDWXUH��3RO\GLPHWK\OVLOR[DQH��5LQJ�2SHQLQJ�3RO\PHUL]DWLRQ�

7HFKQLTXH 

6DODK�VDWX�SHQJJXQDDQ�3'06�GL�ELGDQJ�

PHGLV� DGDODK� VHEDJDL� FDLUDQ� SHQJJDQWL�

YLWUHRXV� KXPRU�� 9LWUHRXV� KXPRU� DGDODK�

JHO� DYDVNXOHU� \DQJ� WHUGLUL� GDUL� ILEULO�

NRODJHQ�\DQJ�WHUOHWDN�GLDQWDUD�OHQVD�GDQ�

UHWLQD�� 3HQJJDQWLDQ� FDLUDQ� YLWUHRXV�

KXPRU� GLSHUOXNDQ� XQWXN� PHQJREDWL�

EHEHUDSD� SHQ\DNLW�� VHSHUWL� DEODVL� PDWD�

GDQ� UHWLQRSDWL� GLDEHWLN� >�@�� $EODVL� PDWD�

PHUXSDNDQ� SHULVWLZD� SHOHSDVDQ� YLWUHRXV�

KXPRU� DNLEDW� SHUPXNDDQ� UHWLQD� \DQJ�

EHUVHQWXKDQ� ODQJVXQJ� GHQJDQ� YLWUHRXV��

$GDQ\D� SHOHSDVDQ� YLWUHRXV� DWDX� DEODVL�

GDSDW�PHQ\HEDENDQ�NHEXWDDQ�>�@��� 
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3RO\GLPHWK\OVLOR[DQH� GLSLOLK� NDUHQD�

PHPLOLNL� VLIDW� WLGDN� EHUIOXRUHVHQVL� GDQ�

WLGDN� EHUDFXQ� VHKLQJJD� DPDQ� XQWXN� WXEXK�

>�@�� 6HODLQ� LWX�� SRO\GLPHWK\OVLOR[DQH� MXJD�

PHPLOLNL� ULVLNR� OHELK� UHQGDK� PHQJDODPL�

HPXOVLILNDVL�>�@�� 

3ROLPHULVDVL� PHUXSDNDQ� QDPD� ODLQ�

GDUL� VLQWHVLV� SROLPHU�� SURVHV� GLPDQD�

PRQRPHU� PRQRPHU� GLKXEXQJNDQ� XQWXN�

PHQJKDVLONDQ� UDQWDL� SDQMDQJ� \DQJ� WHUGLUL�

GDUL� XQLW� EHUXODQJ�� 'DODP� SROLPHULVDVL�

WHUGDSDW� EHEHUDSD� IDNWRU� \DQJ�

PHPSHQJDUXKLQ\D��GLDQWDUDQ\D�NRQVHQWUDVL�

NDWDOLV��EDKDQ�\DQJ�GLJXQDNDQ�GDQ�VXKX�>�@�

7HUGDSDW� EHUEDJDL� PDFDP� WHNQLN� GDODP�

PHQVLQWHVLV� SRO\GLPHWK\OVLOR[DQH�� WHNQLN�

ULQJ-RSHQLQJ� SRO\PHUL]DWLRQ� �523��

PHUXSDNDQ� VDODK� VDWXQ\D�� 7HNQLN� 523�

PHQJKDVLONDQ� NRQWURO� DWDV� SDUDPHWHU�

PRQRPHU� GDUL� SROLPHU� OHELK� EHVDU�� 6HODLQ�

LWX�� SHQHUDSDQQ\D� PHPXQJNLQNDQ� DGDQ\D�

NRQWURO�DWDV�XUXWDQ�SHQ\LVLSDQ�PRQRPHU�NH�

GDODP� UDQWDL� SROLPHU� EHUGDVDUNDQ�

VWHUHRNLPLD� >�@�� 7HNQLN� 523� VHQGLUL�

PHUXSDNDQ� WHNQLN� \DQJ� GLJXQDNDQ� XQWXN�

PHPXWXVNDQ� UDQWDL� LNDWDQ� VLNOLN� VXDWX�

VHQ\DZD� >��@�� 3HPXWXVDQ� LNDWDQ� LQL�

GLODNXNDQ� XQWXN� PHPXGDKNDQ� VHQ\DZD�

VLNOLN� EHUHDNVL� GHQJDQ� VHQ\DZD� ODLQ� >��@��

7HNQLN� LQL� MXJD� GLJXQDNDQ� XQWXN�

PHQJKDVLONDQ� SROL� GHQJDQ� EHUDW� PRQRPHU�

WLQJJL�>��@� 

'DODP� SHQHOLWLDQ� LQL�� XQWXN�

PHQVLQWHVLV� 3'06� WHNQLN� ULQJ-RSHQLQJ�

SRO\PHUL]DWLRQ� �523�� GLJXQDNDQ� XQWXN�

PHPXWXVNDQ� UDQWDL� VLNOLN� GDUL� '���

3HPXWXVDQ�UDQWDL�PRQRPHU�LQL�GLODNXNDQ�

VXSD\D� PRQRPHU� '�� GDSDW� FHSDW�

EHUHDNVL�GHQJDQ�00�GDODP��PHPEHQWXN�

3'06�>��@��3'06�\DQJ�WHUEHQWXN�KDVLO�

VLQWHVLV� DNDQ� PHQXQMXNNDQ� VLIDW�

WUDQVSDUDQ�GDQ�NHQWDO��8QWXN�PHQJHWDKXL�

NDUDNWHULVWLN� 3'06� WHUVHEXW�� GDSDW�

GLODNXNDQ� NDUDNWHULVDVL� PHQJJXQDNDQ�

DODW� XNXU� \DQJ� VHVXDL�� 'DODP� SHQHOLWLDQ�

LQL�� 3'06� GLVLQWHVLV� PHQJJXQDNDQ�

WHNQLN� ULQJ-RSHQLQJ� SRO\PHUL]DWLRQ��

NHPXGLDQ� GLNDUDNWHULVDVL� XQWXN�

GLPDQIDDWNDQ� VHEDJDL� FDLUDQ� SHQJJDQWL�

YLWUHRXV�KXPRU�� 

 

 

���0HWRGH 

��D��6LQWHVLV 

'DODP� PHQVLQWHVLV� 3'06�� EDKDQ�

\DQJ� GLJXQDNDQ� \DLWX��

2FWDPHWK\OF\FORWHWUDVLOR[DQH� �'���� GDQ�

+H[DPHWK\OGLVLOR[DQH� �00�� VHEDJDL�

PRQRPHU�� VHUWD� WHPSHUDWXU� VHEDJDL�

LQLVLDWRU� 

'�� GLFDPSXUNDQ� GHQJDQ� 00�

GHQJDQ� SHUEDQGLQJDQ� ��� �� ��� >��@��

NHPXGLDQ� GLDGXN� PHQJJXQDNDQ�

PDJQHWLF� VWLUUHU�GHQJDQ� WHPSHUDWXU�����
�&��.HWLND�'��GDQ�00�GLDGXN�� ODUXWDQ�

.2+� GLWDPEDKNDQ� VHFDUD� SHUODKDQ�

VHEDQ\DN� ����� PO�� 3HQJDGXNDQ� ODUXWDQ�

GLODNXNDQ� VHODPD� ��� PHQLW� VDPSDL�

WHUEHQWXN�JHO�3'06�� 
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*HO�3'06�\DQJ�WHUEHQWXN�NHPXGLDQ�

GLSXULILNDVL��*HO�GLODUXWNDQ�PHQJJXQDNDQ�

NORURIRUP� GHQJDQ� SHUEDQGLQJDQ� YROXPH�

JHO�GDQ�NORURIRUP�DGDODK������&DPSXUDQ�

JHO� GDQ� NORURIRUP� NHPXGLDQ� GLDGXN��

3HQJDGXNDQ� LQL� GLODNXNDQ� VHODPD� ���

PHQLW� PHQJJXQDNDQ� PDJQHWLF� VWLUUHU��

6HWHODK� LWX��PLOL-T�ZDWHU�GLWDPEDKNDQ�NH�

GDODP� ODUXWDQ� GHQJDQ� SHUEDQGLQJDQ�

YROXPH� ODUXWDQ� GDQ� PLOL-T� ZDWHU� � \DLWX�

�����.HPXGLDQ�ODUXWDQ�GLGLDPNDQ�VDPSDL�

WHUEHQWXN� GXD� IDVD� \DQJ� WHUGLUL� GDUL� JHO�

GDQ�DLU��$LU�\DQJ�GLKDVLONDQ�GLEXDQJ�GDQ�

GL�FHN�S+Q\D��7DKDS�SXULILNDVL�GLODNXNDQ�

VDPSDL�PHQJKDVLONDQ� S+� EHUQLODL� �� DWDX�

QHWUDO�� 7DKDS� LQL� GLODNXNDQ� XQWXN�

PHQJKLODQJNDQ� NDQGXQJDQ� .2+� VLVD�

UHDNVL�GDODP�JHO��/DQJNDK�WHUNDKLU�GDODP�

PHQVLQWHVLV� 3'06�� \DLWX� SHQJDGXNDQ�

NHPEDOL� ODUXWDQ� PHQJJXQDNDQ� PDJQHWLF�

VWLUUHU� SDGD� WHPSHUDWXU� ��� �&� VDPSDL�

NORURIRUP�GDODP�ODUXWDQ�KLODQJ� 

 

��E��.DUDNWHULVDVL 

3'06� KDVLO� VLQWHVLV� GLNDUDNWHULVDVL�

PHQJJXQDNDQ� EHEHUDSD� DODW� XNXU�� \DLWX�

UHIUDNWRPHWHU�� YLVNRPHWHU�� WHQVLRPHWHU��

GDQ�)7,5��5HIUDNWRPHWHU�$6�21(� ,-����

�%UL[� �� a� ����� GLJXQDNDQ� XQWXN�

PHQJXNXU� NDUDNWHULVWLN� LQGHNV� ELDV�

3'06��9LVNRPHWHU� �PRGHO�90-��$0+�

GLJXQDNDQ� XQWXN� PHQJXNXU� NDUDNWHULVWLN�

YLVNRVLWDV�3'06��7HQVLRPHWHU�GLJXQDNDQ�

XQWXN� PHQJXNXU� NDUDNWHULVWLN� WHJDQJDQ�

SHUPXNDDQ� 3'06��'DQ� )7,5� GLJXQDNDQ�

XQWXN�PHOLKDW�JXJXV�IXQJVL�3'06�� 

���+DVLO�GDQ�3HPEDKDVDQ 

6LQWHVLV� 3'06� GHQJDQ� PHWRGH�

SROLPHULVDVL�\DQJ�GLJXQDNDQ��\DLWX�WHNQLN��

ULQJ-RSHQLQJ� SRO\PHUL]DWLRQ� �523�� GDQ�

WHPSHUDWXU� VLQWHVLVQ\D� GLYDULDVLNDQ� WHODK�

GLODNXNDQ�� 7HUGDSDW� WLJD� VDPSHO� 3'06�

\DQJ� EHUKDVLO� GLVLQWHVLV� GHQJDQ� YDULDVL�

VXKX� VLQWHVLVQ\D�� \DLWX� ���� ஈ&�� ���� ஈ&��

GDQ�ஈ&��.HPXGLDQ�GLODNXNDQ�NDUDNWHULVDVL�

XQWXN� PHQJHWDKXL� SHQJDUXK� WHPSHUDWXU�

VLQWHVLV� \DQJ� GLYDULDVLNDQ� WHUKDGDS�

EHEHUDSD� NDUDNWHULVWLN� 3'06��

.DUDNDWHULVWLN� 3'06� \DQJ� GLXNXU��

GLDQWDUDQ\D� YLVNRVLWDV�� LQGHNV� ELDV��

WHJDQJDQ� SHUPXNDDQ�� GDQ� JXJXV� IXQJVL��

$GDSXQ� KDVLO� \DQJ� GLSHUROHK� GDUL� KDVL�

NDUDNWHULVDVL�DGDODK�VHEDJDL�EHULNXW� 

��D��9LVNRVLWDV 

+DVLO� SHQJXNXUDQ� YLVNRVLWDV� 3'06�

GHQJDQ� NRQVHQWUDVL� .2+� ����� 0� GDQ�

WHPSHUDWXU� VLQWHVLVQ\D� GLYDULDVLNDQ�

GLWXQMXNNDQ�ROHK�WDEHO��� 

 

7DEHO����1LODL�YLVNRVLWDV�3'06�GHQJDQ�

WHPSHUDWXU�VLQWHVLV�GLYDULDVLNDQ 

 

7DEHO����PHQXQMXNNDQ�YLVNRVLWDV�\DQJ�

WHUXNXU� SDGD� 3'06� GHQJDQ� WHPSHUDWXU�

VLQWHVLV� \DQJ� GLYDULDVLNDQ� PHQJDODPL�

SHUXEDKDQ�� 3HUXEDKDQ� LQL� PHPEXNWLNDQ�

6DPSHO 
7HPSHUDWXU� 

6LQWHVLV��ஈ&� 

9LVNRVLWDV�

�P3D�V� 

� ��� ���� 

� ��� ����� 

� ��� ������ 
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DGDQ\D� SHQJDUXK� WHPSHUDWXU� VLQWHVLV�

WHUKDGDS� NDUDNWHULVWLN� 3'06� EHUXSD�

YLVNRVLWDV�� +DO� LQL� GLVHEDENDQ� NDUHQD�

WHPSHUDWXU� PHPSHQJDUXKL� NHFHSDWDQ�

UHDNVL� >�@�� 3HQHOLWLDQ� VHEHOXPQ\D�

PHQMHODVNDQ� EDKZD� 3'06� GHQJDQ�

YLVNRVLWDV� UHQGDK� PHPLOLNL� EHUDW�

PRQRPHU� UHQGDK� >��@�� 3'06� \DQJ�

PHPLOLNL� EHUDW� PRQRPHU� UHQGDK� OHELK�

UHQWDQ� WHUKDGDS�HPXOVLILNDVL� >��@��'DUL�

NHWLJD� GDWD� \DQJ� GLKDVLONDQ�� 3'06�

GHQJDQ� WHPSHUDWXU� ���� �&� PHPLOLNL�

QLODL�YLVNRVLWDV�\DQJ� OHELK� WLQJJL��1LODL�

LQL� PHQXQMXNNDQ� EDKZD� SDGD�

WHPSHUDWXU� ���� ஈ&� EHUDW� PRQRPHU�

3'06�OHELK�WLQJJL�GLEDQGLQJNDQ�NHGXD�

VDPSHO�3'06�ODLQQ\D�� 

8QWXN�LWX��3'06�GHQJDQ�WHPSHUDWXU�

���� �&� PHPLOLNL� MDQJND� ZDNWX� \DQJ�

SDQMDQJ� GLNDUHQDNDQ� WHUMDGLQ\D�

HPXOVLILNDVL� � OHELK� ODPEDW�� 3'06�

GHQJDQ�WHPSHUDWXU������&��MXJD��DGDODK�

3'06� \DQJ� QLODL� YLVNRVLWDVQ\D� SDOLQJ�

PHQGHNDWL� QLODL� YLVNRVLWDV� 3'06�

NRPHUVLDO� �����F6W�� \DLWX� VHEHVDU������

3DV�>��@� 

 

��E��,QGHNV�%LDV� 

%HUGDVDUNDQ� SHQJXNXUDQ� LQGHNV� ELDV�

3'06� \DQJ� WHODK� GLODNXNDQ�

PHQJJXQDNDQ� UHIUDNWRPHWHU�� QLODL�

LQGHNV� ELDV� 3'06� \DQJ� WHUXNXU�

WHUGDSDW�SDGD�WDEHO��� 

7DEHO����1LODL�LQGHNV�ELDV�3'06�GHQJDQ�

WHPSHUDWXU�VLQWHVLV�GLYDULDVLNDQ 

7DEHO� ��� PHQXQMXNNDQ� DGDQ\D�

SHUXEDKDQ� SDGD� LQGHNV� ELDV� 3'06�

\DQJ� WHUXNXU�� +DVLO� LQL� PHQXQMXNNDQ�

EDKZD� WHPSHUDWXU� VLQWHVLV� \DQJ�

GLYDULDVLNDQ� PHPHQJDUXKL� LQGHNV� ELDV�

3'06�� -LND� GLEDQGLQJNDQ� QLODL� LQGHNV�

ELDV� SDGD� YLWUHRXV� KXPRU� \DQJ� EHUDGD�

SDGD� NLVDUDQ� ������� KLQJJD� �������

GHQJDQ�QLODL�LQGHNV�ELDV�VDPSHO�3'06�

GDODP� SHQHOLWLDQ� LQL�� QLODL� LQGHNV� ELDV�

VDPSHO� 3'06-ODK� \DQJ� OHELK� WLQJJL��

3HUEHGDDQ� LQL� GDSDW� PHQJDNLEDWNDQ�

PLRSLD� SDGD� SDVLHQ� EHGDK� YLWUHRUHWLQDO�

>��@��:DODXSXQ� GHPLNLDQ�� QLODL� LQGHNV�

ELDV� 3'06�GHQJDQ� WHPSHUDWXU� ���� �&�

PHQGHNDWL� QLODL� LQGHNV� ELDV� \DQJ�

GLKDVLONDQ� ROHK� MXUQDO� ODLQ�� \DLWX�

VHEHVDU���������>��@� 

 

��F��7HJDQJDQ�3HUPXNDDQ 

7DEHO����PHQXQMXNNDQ�DGDQ\D�SHQJDUXK�

WHPSHUDWXU� WHUKDGDS� WHJDQJDQ�

SHUPXNDDQ� 3'06� \DQJ� WHODK� GLXNXU�

PHQJJXQDNDQ� WHQVLRPHWHU�� 7HJDQJDQ�

SHUPXNDDQ� EHUWDQJJXQJ� MDZDE� DWDV��

EHQWXN�WHWHVDQ�FDLUDQ�NDUHQD�PHQJJDP�

EDUNDQ� NHNXDWDQ� \DQJ� FHQGHUXQJ�����

PHQMDJD�NHVHOXUXKDQ�JHOHPEXQJ�� 

6DPSHO 7HPSHUDWXU� ,QGHNV�%LDV� 

� ��� ������� 

� ��� ������� 

� ��� ������� 
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PHQMDJD� NHVHOXUXKDQ� JHOHPEXQJ��

7HJDQJDQ� SHUPXNDDQ� 3'06� \DQJ�

WLQJJL�PHUXSDNDQ�DODVDQ�GLPDQD�3'06�

GHQJDQ� YLVNRVLWDV� \DQJ� OHELK� WLQJJL�

GLDQJJDS� OHELK� MDUDQJ� PHQJHPXOVL�

GLEDQGLQJNDQ�3'06�GHQJDQ�YLVNRVLWDV�

\DQJ� OHELK� UHQGDK� �%DUFD� GNN��� �������

6DPSHO� VDWX�� \DLWX� 3'06� GHQJDQ�

WHPSHUDWXU� VLQWHVLVQ\D� ���� �&�

PHQGHNDWL� QLODL� WHJDQJDQ� SHUPXNDDQ�

3'06�NRPHUVLDO�WLSH������F6W�VHEHVDU�

���P1�P�>��@� 

 

7DEHO����1LODL�WHJDQJDQ�SHUPXNDDQ�3'06�

GHQJDQ�WHPSHUDWXU�VLQWHVLV�GLYDULDVLNDQ 

8QWXN� PHQJKLQGDUL� WHUMDGLQ\D�

HPXOVLILNDVL�� IDNWRU� SHQXUXQDQ�

WHJDQJDQ� SHUPXNDDQ� NHWLND� 3'06�

GLVXQWLNNDQ� NH� PDWD� GLXVDKDNDQ� WLGDN�

DGD�>��@� 

 

��G��*XJXV�)XQJVL 

+DVLO� NDUDNWHULVDVL� VDPSHO� 3'06�

GDQ� 3'06� NRPHUVLO� WLSH� ����� F6W�

PHQJJXQDNDQ� )7,5� � GLWXQMXNNDQ� ROHK�

JDPEDU��� 

+DVLO� )7,5� 3'06� NRPHUVLO� SDGD�

JDPEDU� ��D�� � PHQXQMXNNDQ� DGDQ\D�

EHEHUDSD� SXQFDN� \DQJ� WHUEHQWXN��

GLDQWDUDQ\D�SDGD��������FP-����������FP-

����������FP-����������FP-����������FP-

��������� FP-���GDQ������� FP-���'DUL� GDWD�

WHUVHEXW�� GDSDW�GLDPDWL� EDKZD�DGD�SXQFDN�

SHQ\HUDSDQ� \DQJ� NXDW� SDGD� SDQMDQJ� JH�

ORPEDQJ� ������� FP-�� GDQ� ������ FP-���

.HGXD� SXQFDN� WHUVHEXW� PHQXQMXNNDQ�

DGDQ\D� LNDWDQ� 6L-&+�� SDGD� 3'06�� 3XQ�

FDN� NXDW� ODLQQ\D�� \DLWX� ������� FP-��

PHQXQMXNNDQ� DGDQ\D� JHWDUDQ� SHUHJDQJDQ�

6L-2-6L�SDGD�3'06�NRPHUVLO��8QWXN�SXQ�

FDN� SHQ\HUDSDQ� NXDW� ODLQQ\D� SDGD� 3'06�

GLLGHQWLILNDVL�SDGD��������FP-���3XFDN�LQL�

VHVXDL�GHQJDQ�GHIRUPDVL�DVLPHWULV�PHWLOHQ�

�&+��� GDUL� 6L-&+��� 6HPHQWDUD� LWX�� XQWXN�

SXQFDN� VHUDSDQ� ������� FP-�� GDQ� �������

FP-�� GLVHEDENDQ� ROHK� DGDQ\D� NHORPSRN�

PHWLOHQ�GDUL�3'06��3XQFDN� WHUDNKLU� \DQJ�

PHPLOLNL� SHQ\HUDSDQ� NXDW� WHULGHQWLILNDVL�

SDGD�SDQMDQJ�JHORPEDQJ�������FP-���3XQ�

FDN� LQL� VHVXDL� GHQJDQ� JHWDUDQ� GHIRUPDVL�

&+��DURPDWLN�� 

3DGD�*DPEDU����NHWLJD�VDPSHO�3'06�

PHPLOLNL� JXJXV� IXQJVL� \DQJ� VDPD� GHQJDQ�

3'06�NRPHUVLDO��\DLWX�LNDWDQ�6L-2-6L��6L-

&+��� 6L-&+�� GDQ� NHORPSRN� PHWLOHQ��

7HWDSL� WLWLN� SXQFDN� NHWLJD� VDPSHO� 3'06�

\DQJ� GLKDVLONDQ� GDUL� NDUDNWHULVDVL� )7,5�

EHUEHGD�VHGLNLW�GHQJDQ�WLWLN�SXQFDN�3'06�

NRPHUVLO�� 3XQFDN-SXQFDN� \DQJ�

WHULGHQWLILNDVL� SDGD� 3'06� GHQJDQ�

WHPSHUDWXU� ���� �&�� \DLWX� SDGD� SDQMDQJ�

JHORPEDQJ� ������� FP-��� ������� FP-���

������� FP-��� ������� FP-��� ������� FP-���

������ FP-��� GDQ� ������ FP-��� 8QWXN�

VDPSHO� 3'06� GHQJDQ� WHPSHUDWXU� VLQWHVLV�

6DPSHO 
7HPSHUDWXU� 

6LQWHVLV��ஈ&� 

7HJDQJDQ�

3HUPXNDDQ�

�P1�P� 

� ��� ���� 

� ��� ���� 

� ��� ���� 
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�D� 

�E� 
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WĂŶũĂŶŐ�ŐĞůŽŵďĂŶŐ�;Đŵ-ϭͿ 

�F� 

�G� 

WĂŶũĂŶŐ�ŐĞůŽŵďĂŶŐ�;Đŵ-ϭͿ 

*DPEDU����+DVLO�)7,5�3'06��D��.RPHUVLO������F6W���E��VDPSHO�VDWX�7� ������&���F��

VDPSHO�GXD�7� ������&��GDQ��G��SDGD�7� ������& 
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���� �&�� SXQFDN� SHQ\HUDSDQQ\D� DGD� SDGD�

SDQMDQJ� JHORPEDQJ� ������� FP-��� �������

FP-��� ������� FP-��� ������� FP-��� �������

FP-��� ������ FP-��� GDQ� ������ FP-��� 'DQ�

SDGD� VDPSHO� WLJD� 3'06� \DLWX� ���� �&��

SXQFDN� SHQ\HUDSDQ� \DQJ� WHULGHQWLILNDVL��

GLDQWDUDQ\D� SDGD� SDQMDQJ� JHORPEDQJ�

��������FP-�����������FP-�����������FP-

��� �������� FP-��� �������� FP-��� ��������

FP-�����������FP-����������FP-����������

FP-���GDQ��������FP-��� 

$GDSXQ� SHUVDPDDQ� LNDWDQ� \DQJ�

WHUEHQWXN� DQWDUD� NHWLJD� VDPSHO� 3'06�

GHQJDQ� 3'06� NRPHUVLO� \DQJ� GLMHODVNDQ�

GHQJDQ� 3'06� NRPHUVLO� \DQJ� GLMHODVNDQ�

GLDWDV�GLWXQMXNNDQ�SDGD�WDEHO����6HODLQ�LWX��

WHUGDSDW� MXJD�SHUEHGDDQ�KDVLO�NDUDNWHULVDVL�

NHWLJD� VDPSHO� 3'06� GHQJDQ� 3'06�

NRPHUVLO��3HUEHGDDQ�WHUVHEXW� WHUOHWDN�SDGD�

SXQFDN� \DQJ� WHUEHQWXN�� 3XQFDN� \DQJ�

GLKDVLONDQ� SDGD� NHWLJD� VDPSHO� 3'06��

WLGDN�KDQ\D�\DQJ�WHUGDSDW�SDGD�WDEHO�WHWDSL�

MXJD� WHUGDSDW� SXQFDN� ODLQQ\D� PHVNLSXQ�

WLQJNDW� SHQ\HUDSDQQ\D� OHELK� UHQGDK� GDUL�

SXQFDN� \DQJ� GL� WDEHO�� 3XQFDN� LQL� EHUDVDO�

GDUL� EDKDQ� VLVD� VLQWHVLV� \DQJ� WLGDN� WHULNDW�

DWDX�WHUSHUDQJNDS�GDODP�3'06�>��@� 

7DEHO����3HUEDQGLQJDQ�*XJXV�)XQJVL�3'06�NRPHUVLO�����F6W�GHQJDQ�3'06�\DQJ�

WHPSHUDWXUQ\D�GLYDULDVLNDQ 

3LWD 
3DQMDQJ�*HORPEDQJ 

.RPHUVLO� 3DGD�7� ������& 3DGD�7� ������& 3DGD�7� ������& 

*HWDUDQ�GHIRUPD�

VL��&+��DURPDWLN 
������FP-� ������FP-� ������FP-� 

�������FP-��GDQ�

������FP-� 

6L-2-6L �������FP-� �������FP-� �������FP-� 
��������FP-��GDQ�

��������FP-� 

6L-&+� 

�������FP-��

GDQ��������FP-

� 

�������FP-��GDQ�

������FP-� 

�������FP-��GDQ�

������FP-� 

��������FP-��GDQ�

�������FP-� 

'HIRUPDVL�DV�

LPHWULV�PHWLOHQ�

�&+���GDUL
�6L-

&+� 

�������FP-� �������FP-� �������FP-� ��������FP-� 

.HORPSRN�

0HWLOHQ��&+�� 

�������FP-��

GDQ��������

FP-� 

�������FP-��GDQ�

�������FP-� 

�������FP-��GDQ�

�������FP-� 

��������FP-���

��������FP-��GDQ�

��������FP-� 
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����6LPSXODQ 

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� VLQWHVLV�

3'06� GHQJDQ� WHNQLN� ULQJ-RSHQLQJ�

SRO\PHUL]DWLRQ�GDQ�WHPSHUDWXU�VLQWHVLVQ\D�

GLXEDK-XEDK� WHODK� WHUEHQWXN�� 6LQWHVLV�

GLODNXNDQ� GHQJDQ� '�� GDQ� 00� VHEDJDL�

EDKDQQ\D�� ODUXWDQ� .2+� VHEDJDL� NDWDOLV�

GHQJDQ� NRQVHQWUDVL� ����� 0�� GDQ�

WHPSHUDWXU� VLQWHVLVQ\D�� \DLWX� ���� �&�� ����
�&��GDQ������&�� 

+DVLO� NDUDNWHULVDVL� NHWLJD� VDPSHO�

3'06� PHQXQMXNNDQ� DGDQ\D� SHQJDUXK�

WHPSHUDWXU� WHUKDGDS� NDUDNWHULVWLN� 3'06��

.HWLJD� VDPSHO� 3'06� PDVLQJ-PDVLQJ�

PHPLOLNL� QLODL� YLVNRVLWDV� VHEHVDU� ������

3D�V�� ������ 3D�V�� GDQ� ������ 3D�V�� 6DPSHO�

3'06�GHQJDQ�WHPSHUDWXU�VLQWHVLV�VHEHVDU�

������&�PHQGHNDWL�QLODL�YLVNRVLWDV�3'06�

NRPHUVLO� ����� F6W�� +DVLO� SHQJXNXUDQ�

UHIUDNWRPHWHU� XQWXN� VDPSHO� 3'06�

GHQJDQ� WHPSHUDWXU� VLQWHVLVQ\D� ���� �&��

\DLWX� �������� 6HGDQJNDQ� XQWXN� VDPSHO�

3'06� GHQJDQ� WHPSHUDWXU� ���� �&�� GDQ�

���� �&�� QLODL� LQGHNV� ELDVQ\D� DGDODK�

�������� GDQ� �������� $GDSXQ� QLODL�

WHJDQJDQ� SHUPXNDDQ� VDPSHO�3'06�\DQJ�

PHPLOLNL�QLODL�YLVNRVLWDV�������3D�V��\DLWX�

VHEHVDU� �������� 8QWXN� VDPSHO� GHQJDQ�

YLVNRVLWDV� ������ 3D�V� PHPLOLNL� QLODL�

WHJDQJDQ� SHUPXNDDQ� VHEHVDU� ������� GDQ�

3'06� GHQJDQ� YLVNRVLWDV� ������ 3D�V��

VHEHVDU� �������� .HWLJD� VDPSHO� 3'06�

PHPLOLNL�LNDWDQ�IXQJVL�\DQJ�VDPD�GHQJDQ�

3'06�NRPHUVLO��\DLWX�LNDWDQ�6L-2-6L��6L-

&+���6L-&+��GDQ�NHORPSRN�PHWLOHQ� 

���8FDSDQ�7HULPDNDVLK 

8FDSDQ� WHULPDNDVLK� GLWXMXNDQ� XQWXN�

VHOXUXK��SLKDN�\DQJ�EHUNRQWULEXVL�GDODP�

SHQHOLWLDQ� LQL�� 3LKDN� \DQJ� WHODK�

PHQGDQDL� SHQHOLWLDQ� LQL� DGDODK�

.HPHQULVWHN� 'LNWL� XQWXN� 3HQHOLWLDQ�

'DVDU� 8QJJXODQ3HUJXUXDQ� 7LQJJL�

�3'837�� GHQJDQ� 1R������ 1R���(�

.37�������3HQHOLWLDQ�LQL� MXJD�GLGXNXQJ�

/HPEDJD� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ�

0DV\DUDNDW� 83,� 1R����$�� 81���'�

33������ 

 

���5HIHUHQVL� 

�� 7RHSNH�� 0�� :��� 	� %HHEH�� '�� -��

�������� 3'06� DEVRUSWLRQ� RI� VPDOO�

PROHFXOHV� DQG� FRQVHTXHQFHV� LQ�PL�

FURIOXLGLF� DSSOLFDWLRQV�� /DE� RQ� D�

&KLS�������������–������GRL��KWWSV���

GRL�RUJ���������E������F� 

�� <DPDPRWR��7���1RMLPD��7���	�)XMLL��

7�� �������� 3'06-JODVV� K\EULG� PL�

FURUHDFWRU� DUUD\� ZLWK� HPEHGGHG�

WHPSHUDWXUH� FRQWURO� GHYLFH�� $SSOL�

FDWLRQ� WR�FHOO-IUHH�SURWHLQ�V\QWKHVLV��

/DE�RQ�D�&KLS�������� ���–�����GRL��

KWWSV���GRL�RUJ���������E������E 

�� 1LX��;���3HQJ��6���/LX��/���:HQ��:���

	�6KHQJ�� 3�� ��������&KDUDFWHUL]LQJ�

DQG�SDWWHUQLQJ�RI�3'06-EDVHG�FRQ�

GXFWLQJ� FRPSRVLWHV�� $GYDQFHG� 0D�

WHULDOV�� �������� ����–������ GRL��

KWWSV���GRL�RUJ���������

DGPD���������� 

�� 5DLD��1LFROH�5��'L�-LD��&KLDUD�(��*���

0XUXJDSSDQ� 0��� 	� 'DYLG� /�� .��
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�������� ³&KDUDFWHUL]DWLRQ� RI� VLON-

K\DOXURQLF� DFLG� FRPSRVLWH� K\GURJHOV�

WRZDUGV� YLWUHRXV� KXPRU� VXEVWLWXWHV´��

%LRPDWHULDOV�� GRL�� KWWSV���

GRL�RUJ���������

M�ELRPDWHULDOV������������ 

�� 6LOXH�� 7MHULJQLPLQ� $��� 6DXJDQGKLND� 0���

	� 1DWKDOLD� 3�� �������� ³(OHFWURFKHPLFDO�

��� � &KDUDFWHUL]DWLRQ� RI� 9LWUHRXV�

+XPRU´��3URFHGLD�7HFKQRORJ\����������–�

����� GRL�� KWWSV���GRL�RUJ���������

M�SURWF\������������� 

�� 0DWD�� $��� )OHLVFKPDQ�� $�� -��� 	� 5R\�� 6��

�������� &KDUDFWHUL]DWLRQ� RI� SRO\GLPH�

WK\OVLOR[DQH� �3'06�� SURSHUWLHV� IRU� ELR�

PHGLFDO� PLFUR�QDQRV\VWHPV�� %LRPHGLFDO�

0LFURGHYLFHV�� ������ ���–����� GRL��

KWWSV���GRL�RUJ���������V�����-���-����

-� 

�� 6KHHQ-2SKLU�� 6��� 5RVQHU�� 0��� 	�

5XERZLW]��$����������)HDVLELOLW\�RI�XVLQJ�

H[SHULPHQWDO�KLJK�YLVFRVLW\�VLOLFRQH�RLOV��

$� SLORW� VWXG\�� ,QWHUQDWLRQDO� -RXUQDO� RI�

5HWLQD� DQG� 9LWUHRXV�� ������ �–��� GRL��

KWWSV���GRL�RUJ���������V�����-���-����

-� 

�� &DOOLVWHU�� :LOOLDP� '�� ������ 0DWHULDOV�

6FLHQFH� DQG� (QJLQHHULQJ�� 1HZ� <RUN��

-RKQ�:LOH\�	�6RQV��,QF�� 

�� 6WDQIRUG�� 0�� -��� 	� 'RYH�� $�� 3�� ��������

6WHUHRFRQWUROOHG� ULQJ-RSHQLQJ� SRO\PHUL�

VDWLRQ� RI� ODFWLGH�� &KHPLFDO� 6RFLHW\� 5H�

YLHZV�� ������� ���–����� GRL�� KWWSV���

GRL�RUJ���������E������N 

��� =HFKHO��'��/���+XOW]VFK��.��&���5XONHQV��

5���%DODLVKLV��'���1L��<���3XGHOVNL��-��.���

/RXJK��$��-���0DQQHUV��,���	�)RXFKHU��

'��$����������7KHUPDO�DQG�WUDQVLWLRQ-

PHWDO-FDWDO\]HG� ULQJ-RSHQLQJ�

SRO\PHUL]DWLRQ� �523�� RI� >�@

VLODIHUURFHQRSKDQHV� ZLWK� FKORULQH�

VXEVWLWXHQWV�DW�VLOLFRQ��$�URXWH�WR�WXQ�

DEOH�SRO\�IHUURFHQ\OVLODQHV���2UJDQR�

PHWDOOLFV�� ������� ����–������ GRL��

KWWSV���GRL�RUJ���������RP������Y 

��� 7DQDEH�� 0��� 	� 0DQQHUV�� ,�� ��������

3KRWRO\WLF� OLYLQJ� DQLRQLF� ULQJ-

RSHQLQJ� SRO\PHUL]DWLRQ� �523�� RI�

VLOLFRQ-EULGJHG� >�@IHUURFHQRSKDQHV�

YLD� DQ� LURQ-F\FORSHQWDGLHQ\O� ERQG�

FOHDYDJH� PHFKDQLVP�� -RXUQDO� RI� WKH�

$PHULFDQ�&KHPLFDO�6RFLHW\�����������

�����–������� GRL�� KWWSV���

GRL�RUJ���������MD������V 

��� +RQH\PDQ�� &�� +��� )RXFKHU�� '�� $���

'DKPHQ�� )��<���5XONHQV��5��� /RXJK��

$��-���	�0DQQHUV��,����������7KHUPDO�

5LQJ-2SHQLQJ�3RO\PHUL]DWLRQ� �523��

RI�6WUDLQHG��5LQJ-7LOWHG��3KRVSKRUXV-

%ULGJHG�>�@)HUURFHQRSKDQHV��6\QWKH�

VLV� RI� 3RO\�IHUURFHQ\OSKRVSKLQHV��

DQG� 3RO\�IHUURFHQ\OSKRVSKLQH� VXO�

ILGHV���2UJDQRPHWDOOLFV��������������

–������ GRL�� KWWSV���GRL�RUJ���������

RP�����D��� 

��� *LRUGDQR�� *�� *��� 	� 5HIRMR�� 0�� )��

��������6LOLFRQH�RLOV�DV�YLWUHRXV�VXE�

VWLWXWHV�� ,Q�3URJUHVV� LQ�3RO\PHU� 6FL�

HQFH� �2[IRUG��� ������� ���–����� GRL��

KWWSV���GRL�RUJ���������6����-����

���������-�� 

��� 6HWLDGML��6���)LWULODZDWL��)DX]D��$��1���
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