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'LWHULPD�����)HEUXDUL������-�'LVHWXMXL����-XOL����� 

3(1'$+8/8$1 

,VRODW�0RQDVFXV�00�\DQJ�PHPLOLNL�UHVLWHQVL�

HNVWULP� WHUKDGDS� PHGLXP� HWDQRO� EHUNDGDU� WLQJJL�

WHODK� GLXQJNDSNDQ� SDGD� SHQHOLWLDQ� WHUGDKXOX�

�6XKDUQD� GDQ� -XOLVWLRQR� +�� ������� 1DPXQ� KLQJJD�

NLQL� EHOXP� GLODSRUNDQ� DGDQ\D� MHQLV-MHQLV�0RQDVFXV�

VHSHUWL� 0�� SLORVXV�� 0�� SXUSXUHXV�� 0�� UXEHU�

�+DZNVZRUWK�DQG�3LWW���������0��IORULGDQXV��%DUQDUG�

DQG�&DQQRQ�� �������0�� VDQJXLQHXV�� GDQ�0�� SDOOHQV�

�&DQQRQ� HW� DO��� �������0RQDVFXV� DUJHQWLQHQVLV� GDQ�

0�� OXQLVSRUDV� �6WFKLJHO� HW� DO��� ������ \DQJ� EHUDVDO�

GDUL�VXPEHU�\DQJ�EHUDONRKRO� 

+DVLO� LGHQWLILNDVL� PROHNXOHU� GHQJDQ�

PHQJJXQDNDQ�VHNXHQ�,76�SDGD�SHQHOLWLDQ� WHUGDKXOX��

PHQFDWDW� EDKZD� LVRODW�0RQDVFXV� VS�� 00� PHPLOLNL�

KRPRORJL� ����� GHQJDQ�0�� UXEHU� -&0� ������ GDQ�

����GHQJDQ�0��SXUSXUHXV� -&0�������EHUGDVDUNDQ�

DQDOLVLV�%/$67��+DO�LQL�PHQXQMXNNDQ�EDKZD�LGHQWL�

WDV� LVRODW� WHUVHEXW� PDVLK� PHPHUOXNDQ� NRQILUPDVL�

WHQWDQJ�LGHQWLWDV�\DQJ�PHODNXNDQ�VHEHQDUQ\D� 

3HQHOLWLDQ� LQL� DQDOLVLV� GHOLPLWDVL� MHQLV� SDGD�

0RQDVFXV� VSS�� GHQJDQ� PHOLKDW� SROLPRUILVPH� '1$��

PHQJJXQDNDQ� VLGLN� '1$� $UELWUDU\� 3ULPHG�

3RO\PHUDVH�&KDLQ�5HDFWLRQ��$3�3&5���3ROLPRUILVPH�

DGDODK� DGDQ\D� YDULDVL� GDODP� VHNXHQ�'1$�\DQJ� WHU�

MDGL�SDGD� VXDWX�SRSXODVL� GHQJDQ� IUHNXHQVL� ����DWDX�

OHELK� �.DUNL� HW� DO��� ������� �$QDOLVLV� JHQHWLN� GHQJDQ�

PHQJJXQDNDQ� $3� 3&5� DWDX� 5$3'� VHEDJDLPDQD�

DQDOLVLV� SURILO� SURWHLQ�� NDQGXQJDQ� DVDP� OHPDN�� LVR�

]\PH��3&5��$)/3�GDQ�5)/3��PHUXSDNDQ�VDODK�VDWX�

WHNQLN� DQDOLVLV� ELRORJL� PROHNXOHU� \DQJ� GLJXQDNDQ�

XQWXN� PHQJHWDKXL� YDULDELOLWDV� JHQHWLN� GHQJDQ� FHSDW�

GDQ�DNXUDW�� VHKLQJJD� WHNQLN� LQL�GDSDW�GLJXQDNDQ�XQ�

WXN� GHWHNVL� SROLPRUILVPH� '1$� SDGD� EDQ\DN� MHQLV�

GDUL� EHUEDJDL� RUJDQLVPH� �EDNWHUL�� MDPXU�� WXPEXKDQ��

ELQDWDQJ� GDQ� PDQXVLD��� 1DPXQ� PHWRGH� $3� 3&5�

PHPLOLNL�EHEHUDSD�NHXQJJXODQ�GLEDQGLQJNDQ�PHWRGH�

PROHNXOHU�ODLQ��PLVDOQ\D�KDQ\D�PHQJJXQDNDQ�SULPHU�

$1$/,6,6�'(/,0,7$6,�-(1,6�3$'$�0RQDVFXV�6SS� 
0(1**81$.$1�6,',.�-$5,�'1$�$5%,75$5<�35,0(5�3&5 

>6SHFLHV�'HOLPLWDWLRQ�$QDO\VLV�ZLWKLQ�0RQDVFXV�VSS��XVLQJ 
$UELWUDU\�3ULPHU�3&5�'1$�)LQJHUSULQWLQJ@ 

 

1DQGDQJ�6XKDUQD
�GDQ�+HGG\�-XOLVWLRQR 

3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 
-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

HPDLO��QDQG���#OLSL�JR�LG 

5HYLVL�����-XOL����� 
 

$%675$&7 

$�VSHFLHV�GHOLPLWDWLRQ�DQDO\VLV�ZLWKLQ�0RQDVFXV�VSS��XVLQJ�$UELWUDU\�3ULPHU�3RO\PHUDVH�&KDLQ�5HDFWLRQ��$3�3&5��'1$�ILQJHUSULQW�ZDV�
FDUULHG�RXW��7KLV�LV�RQH�RI�WKH�PHWKRGV�XVHG�IRU�LGHQWLILFDWLRQ�DQG�GLVFULPLQDWLRQ�RI�EDFWHULDO�VWUDLQV�ZLWKLQ�WKH�VDPH�VSHFLHV��,WV�DGYDQWDJHV�
LQFOXGLQJ� XVLQJ� VLQJOH� SULPHU�� LQGHSHQGHQW� RI� '1$� TXDOLW\�� DQG� REVHUYLQJ� DPSOLFRQ� VKDUHG� E\� RQO\� VRPH� VWUDLQ�� 7KLV� VWXG\� DQDO\]HG�
0RQDVFXV�VS��00�LVRODWH�ZKLFK�ZDV�RULJLQDWHG�IURP�D�VRXUFH�FRQWDQLQJ�KLJK�OHYHO�RI�HWKDQRO�DQG�WZR�0��SXUSXUHXV�LVRODWHV�ZKLFK�LVRODWHG�
IURP�DQJNDN��+RZHYHU��EDVHG�RQ�,76�UHJLRQ������KRPRORJ\�VKRZHG�WKH�XQFOHDU�VSHFLHV�GHOLPLWDWLRQ��7KHUHIRUH��WKLV�DQDO\VLV�ZDV�DLPHG�DW�
FODULI\LQJ� RQ� WKH� LGHQWLWLHV� RI�0RQDVFXV� VSHFLHV� WHVWHG�� 7KH� UHVXOW� VKRZHG� '1$� SRO\PRUSKLVP� DPRQJ� WKUHH� LVRODWHV� RI�0RQDVFXV� WKDW�
VKRZHG�VSHFLHV�GHOLPLWDWLRQ��7KLV�VWXG\�VKRZHG�WKDW�VSHFLHV�GHOLPLWDWLRQ�ZLWKLQ�0RQDVFXV�LVRODWHV�XVHG�LQ�WKLV�DQDO\VLV�FRXOG�EH�VXSSRUWHG�
E\�$3�3&5�'1$�ILQJHUSULQWLQJ��7KHUHIRU�ZH�VXJJHVWHG�WR�XVH�WKLV�WHFKQLTXH�RU�PHWKRG�IRU�SK\ORJHQHWLF�VWXG\�WR�FODULI\�WD[RQRPLF�SRVLWLRQ�
RI�0RQDVFXV�VWUDLQV� 
 

.H\�ZRUGV��0RQDVFXV�VS���0RQDVFXV�UXEHU��0RQDVFXV�SXUSXUHXV��GHOLPLWDWLRQ��$3�3&5�ILQJHUSULQW 
 

$%675$. 

6HEXDK�DQDOLVLV�GHOLPLWDVL� MHQLV�SDGD�0RQDVFXV� VSS��GHQJDQ�PHQJJXQDNDQ�WHNQLN�VLGLN� MDUL�'1$�$3�3&5��$UELWUDU\�3ULPHU�3RO\PHUDVH�
&KDLQ�5HDFWLRQ�� WHODK� GLODNXNDQ��0HWRGH� LQL� GLJXQDNDQ� VHEDJDL� VDODK� VDWX� FDUD�XQWXN� LGHQWLILNDVL� GDQ�GLVNULPLQDVL� VWUDLQ-VWUDLQ� EDNWHUL�
GDODP�VSHVLHV�\DQJ�VDPD��.HXQJJXODQ�PHWRGH�LQL�DGDODK�KDQ\D�PHQJJXQDNDQ�SULPHU� WXQJJDO�� WLGDN�GLSHQJDUXKL�ROHK�NXDOLWDV�'1$�� GDQ�
DPSOLNRQ�\DQJ�XPXP�GLDQWDUD�VWUDLQ-VWUDLQ�\DQJ�GLXML�GDSDW�WHUDPDWL��3DGD�SHQHOLWLDQ�LQL�GLDQDOLVLV� LVRODW�0RQDVFXV�VS��00�\DQJ�EHUDVDO�
GDUL�VXPEHU�\DQJ�EHUXSD�KDELWDW�\DQJ�PHQJDQGXQJ�NDGDU�HWDQRO�WLQJJL�GDQ�GXD�LVRODW�0��SXUSXUHXV�\DQJ�GLLVRODVL�GDUL�DQJNDN��%HUGDVDUNDQ�
DQDOLVLV� ,76� SDGD� KDVLO� SHQHOLWLDQ� VHEHOXPQ\D�� NHWLJD� LVRODW� PHPLOLNL� KRPRORJL� ���� \DQJ� PHQXQMXNNDQ� GHOLPLWDVL� MHQLV� \DQJ� SHUOX�
SHQJNDMLDQ�OHELK�ODQMXW��2OHK�NDUHQD�LWX�GLODNXNDQ�SHQHOLWLDQ�XQWXN�PHPSHUROHK�NODULILNDVL�SDGD�LGHQWLWDV�MHQLV�0RQDVFXV�\DQJ�GLXML��+DVLO�
DQDOLVLV�LQL�PHQJNRQILUPDVL�EDKZD�SHQJJXQDDQ�WHNQLN�VLGLN�MDUL�$3�3&5�GDSDW�PHPSHUOLKDWNDQ�GHOLPLWDVL�MHQLV�GDUL�NHWLJD�LVRODW�0RQDVFXV�
\DQJ�GLXML��'HQJDQ�GHPLNLDQ�WHNQLN�DQDOLVLV�LQL�NHPXQJNLQDQ�GDSDW�GLJXQDNDQ�XQWXN�PHPEHULNDQ�NODULILNDVL�SDGD�WDNVRQRPL�0RQDVFXV� 
 

.DWD�.XQFL���0RQDVFXV�VS���0RQDVFXV�UXEHU��0RQDVFXV�SXUSXUHXV��GHOLPLWDVL��VLGLN�MDUL�$3�3&5 
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WXQJJDO�� WLGDN� GLSHQJDUXKL� ROHK� NXDOLWDV� '1$�� GDQ�

DPSOLNRQ� \DQJ� XPXP� GLDQWDUD� VWUDLQ-VWUDLQ� \DQJ�

GLXML� GDSDW� WHUDPDWL�� .HXQJJXODQ� WHUDNKLU� LQL� GDSDW�

GLJXQDNDQ� XQWXN� PHQJHPEDQJNDQ� PDUNHU�SHWDQGD�

SROLPRUILVPH�� 3HWDQGD-SHWDQGD� JHQHWLN� \DQJ�

GLSHUROHK�GDUL�WHNQLN�LQL�PHUXSDNDQ�SHWDQGD-SHWDQGD�

PROHNXOHU� \DQJ� EDQ\DN� EHULPSDN� SDGD� EHUEDJDL� EL�

GDQJ� LOPX� ELRORJL� �0HQDUG� HW� DO��� ������*DZHO� GDQ�

%DUOHWW��������� 

3ROLPRUILVPH� \DQJ� WHUGHWHNVL� SDGD� VLGLN� MDUL�

'1$� $3� 3&5� GLKDUDSNDQ� GDSDW� GLJXQDNDQ� XQWXN�

GHOLPLWDVL� MHQLV� SDGD�0RQDVFXV� UXEHU� GDQ� 0�� SXU�

SXUHXV�� 2OHK� NDUHQD� LWX� GLODNXNDQ� SHQHOLWLDQ� LQL��

XQWXN� PHQJHWDKXL� DGDQ\D� SROLPRUILVPH� \DQJ� GDSDW�

GLJXQDNDQ� VHEDJDL� VLGLN� MDUL� '1$� $3� 3&5� GDODP�

GHOLPLWDVL�MHQLV�0RQDVFXV� 

 

%$+$1�'$1�&$5$�.(5-$ 

-DPXU�0RQDVFXV 

-DPXU� 0RQDVFXV� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK� LVRODW�0RQDVFXV� VS��00� \DQJ�

PHUXSDNDQ� KDVLO� LVRODVL� GDUL� VXPEHU� \DQJ�

PHQJDQGXQJ� DONRKRO� GDQ� GXD� LVRODW� 0�� SXUSXUHXV�

\DLWX� LVRODW�1*.�GDQ�65%$��\DQJ�PHUXSDNDQ�KDVLO�

LVRODVL� GDUL� DQJNDN� \DQJ� GLJXQDNDQ� VHEDJDL�

SHPEDQGLQJ� 

 

.XOWLYDVL�-DPXU�8QWXN�(NVWUDNVL�'1$ 

-DPXU�GLNXOWLYDVL�SDGD�PHGLD�DJDU�\HDVW�PDOW�

SHSWRQ�GHNVWURVD��<0��GHQJDQ�NRPSRVLVL���J�HNVWUDN�

\HDVW����J�HNVWUDN�PDOW����J�EDNWR�SHSWRQ�����J�JOX�

NRVD�� ��� J� DJDU�� GDODP� �����PO� DNXDGHV�� .XOWLYDVL�

GLODNXNDQ�VHODPD�WLJD�KDUL�SDGD�VXKX�����&��6HWHODK�

NXOWXU� DWDX� ELDNDQ� WHUVHEXW� WXPEXK�� VHGLNLW� PDVD�

MDPXU� GLWUDQVIHU� PHQJJXQDNDQ� WXVXN� JLJL� NH� GDODP�

WDEXQJ� VHQWULIXV� \DQJ� EHULVL� ��� PO� PHGLD� <0� FDLU�

GDQ� GLLQNXEDVL� SDGD� VXKX� ���&� VHODPD� WLJD� KDUL��

0DVVD�PLVHOLXP�NHPXGLDQ�GLSDQHQ�XQWXN�NHSHUOXDQ�

HNVWUDNVL�'1$� 

 

(NVWUDNVL�'1$ 

6HMXPODK�������J�PDVVD�MDPXU�EHUXSD�PLVHOLD�

GLFXSOLN�GDQ�GLSLQGDKNDQ�NH�GDODP�WDEXQJ�(IIHQGRUI�

��PO�\DQJ�EHULVL�7(�EXIIHU�S+���������P0�7ULV�+&O��

��P0�('7$���6HWHODK�GLVHQWULIXVL�SDGD��������USP�

VHODPD�EHEHUDSD�PHQLW�GDQ�VXSHUQDWDQ�GLEXDQJ��PDV�

VD� MDPXU� GLOLVLV� GHQJDQ� EXIIHU� OLVLV� �����6'6�� ����

P0�('7$���GLWDPEDKNDQ�QLWURJHQ�FDLU��GDQ�GLJHUXV�

GHQJDQ�PRUWDU��3URWHLQDVH�.�GLWDPEDKNDQ�SDGD�VXKX�

���&�XQWXN�PHQ\HPSXUQDNDQ�SURVHV�OLVLV��%XIIHU�$/�

VHEDQ\DN� ���� �O� GLWDPEDKNDQ�� GLKRPRJHQNDQ�

GHQJDQ�YRUWH[�GDQ�GLLQNXEDVL�SDGD�VXKX����&�VHODPD�

���PHQLW�� �'1$�GLHNVWUDNVL�PHQJLNXWL� SURWRNRO�.LW�

4LDPS� %ORRG� �4,$*(1��� 51$VH� $� VHEDQ\DN� ���

PJ�PO� GLWDPEDKNDQ� SDGD� HNVWUDN� '1$� VHODPD� ��

PHQLW� SDGD� VXKX� UXDQJ� XQWXN� PHPXUQLNDQ� '1$��

6HODQMXWQ\D� '1$� GLFXFL� GHQJDQ� ODUXWDQ� HOXVL� \DLWX�

EXIIHU�$(�VHEDQ\DN�����O�GHQJDQ�GXD�NDOL� XODQJDQ��

(NVWUDN� '1$� GLSDGDWNDQ� GHQJDQ� VHQWULIXVL� SDGD�

�����[�J� ������ USP��VHODPD���PHQLW��6DPSHO�'1$�

GLNXDQWLILNDVL� GDQ� GLNXDOLILNDVL� GHQJDQ�

PHQJJXQDNDQ� VSHNWURIRWRPHWHU� GDQ� JHO� HOHNWUR�

IRUHVLV���� 

 

$3-3&5 

3URVHGXU� $3-3&5� PHQJLNXWL� )XNDWVX� DQG�

,VKLNDZD� ��������� PHQJJXQDNDQ� SULPHU� $3��

�
$7*&$**$*7&*&$7-�
�� 6HEDQ\DN� ���� P/�

FDPSXUDQ�UHDNVL�>���P0�7ULV��S+����������P0�.&O��

������ JHODWLQ�� ���� 0J&O�� �� P0�� ���� P0� PDVLQJ-

PDVLQJ�G$73��G&73��G*73��GDQ�G773�����P0�SUL�

PHU�����8�GDUL�$PSOL7DT�'1$�SRO\PHUDVH� �3HUNLQ�

(OPHU� &HWXV�@� GLFDPSXUNDQ�� &DPSXUDQ� NHPXGLDQ�

GLEDJL�PHQMDGL� DOLNXRW�� GLEHNXNDQ�GHQJDQ� FHSDW� GD�

ODP� QLWURJHQ� FDLU� GDQ� GLVLPSDQ� SDGD� VXKX� -��� �&�

XQWXN� GLDSOLNDVLNDQ� SDGD� 3&5�� 3&5� EHUODQJVXQJ�

PHQJJXQDNDQ� SURJUDP� VLVWHP� NRQWURO� VXKX� 3&-����

�$67(&���6HWLDS�WDEXQJ�\DQJ�EHULVL���P/�GDUL�FDP�

SXUDQ�UHDNVL�GDQ���P/�WHPSODW�'1$�GLKRPRJHQNDQ�

GDQ�GLODSLVL�GHQJDQ�PLQ\DN�PLQHUDO��3URILO�VXKX�DGD�

ODK� HPSDW� VLNOXV� \DQJ� WHUGLUL� GDUL� ���&� VHODPD� ��

PHQLW�����&�VHODPD���PHQLW�GDQ����&�VHODPD���PHQ�

LW�GLLNXWL����VLNOXV������&�VHODPD���PHQLW�����&�VHOD�

PD� �� PHQLW� GDQ� ���&� XQWXN� �� PHQLW�� 3DGD� DNKLU�

UHDNVL�LQL�����P/�FDPSXUDQ�3&5�NHGXD�>���P0�7ULV�

�S+����������P0�.&O��������JHODWLQ������P0�0J&O��

���� P0� PDVLQJ-PDVLQJ� G$73�� G&73�� G*73�� GDQ�

G773�� ����� N%T� ���� GDUL� >D-��3@� G&73�� ����8� GDUL�

$PSOL7DT� '1$� SROLPHUDVH@� GLFDPSXU�� NHPXGLDQ�

VLNOXV� WHUPDO� GLWDPEDKNDQ� VHEDQ\DN� ��� VLNOXV� \DQJ�

WHUGLUL� GDUL� ���&�� ���&� GDQ� ���&� PDVLQJ-PDVLQJ�

VHODPD���PHQLW� 

 

(OHNWURIRUHVLV�GDQ�DXWRUDGLRJUDIL� 
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 6XKDUQD�GDQ�-XOLVWLRQR��-�$QDOLVLV�'HOLPLWDVL�-HQLV�SDGD�0RQDVFXV�6SS��0HQJJXQDNDQ�6LGLN�-DUL�'1$�$UELWUDU\�3ULPHU�3&5 

 

$PSOLNRQ� GLGHQDWXUDVL� GHQJDQ� IRUPDPLGD�

GDQ� GLHOHNWURIRUHVLV� GDODP� VWDQGDU� ��� DNULODPLGD�

7%(����� ����XUHD� JHO� VHNXHQVLQJ� �SDQMDQJ� ��� FP��

GHQJDQ� GD\D� NRQVWDQ� ��� :� VHODPD� ���� PHQLW��

NHPXGLDQ� GLGLQJLQNDQ� GHQJDQ� SLULQJ� SHQGLQJLQ� DLU��

*HO�NHPXGLDQ�GLSLQGDL�PHQJJXQDNDQ�SHPLQGDL�+LWD�

FKL�)0�%LR�,PDJH�$QDO\]HU�,,� 

 

$QDOLVLV�GDWD 

$QDOLVLV� GDWD� PHQJJXQDNDQ� SDNHW� SURJUDP�

3K\OLSV�9��������)HOVHQVWHLQ��-��������� MDUDN�PDWULNV�

GDUL� XUXWDQ� QXNOHRWLGD� GLLKLWXQJ� PHQJXQDNDQ�

'1$GLVW�� GDQ� 1HLJKERU--RLQLQJ� GHQJDQ� PHWRGH�

83*0$� 

 

+$6,/ 

+DVLO�DPSOLNDVL�GHQJDQ�PHQJJXQDNDQ�SULPHU��

PHQJKDVLONDQ� VLGLN� MDUL� '1$� $3� 3&5�� +DVLO�

DPSOLNDVL� WHUVHEXW� PHPSHUOLKDWNDQ� DGDQ\D�

SROLPRUILVPH� �7DEHO� �� GDQ� *DPEDU� ���� 3DGD� VLGLN�

MDUL�'1$�WHUVHEXW�VDQJDW�MHODV�EDKZD�NHGXD�LVRODW�0��

SXUSXUHXV�PHPLOLNL�SROD�VLGLN�MDUL�\DQJ�VDQJDW�PLULS��

\DQJ�PHPEHGDNDQ�GHQJDQ�LVRODW�0RQDVFXV�VS��00�� 

3DGD� *DPEDU� �� WHUOLKDW� EDKZD� DGD� SLWD-SLWD�

'1$�\DQJ�GDSDW�GLMDGLNDQ�SHQDQGD�JHQHWLN�WHUXWDPD�

XQWXN� PHPEHGDNDQ� DWDX� GHOLPLWDVL� MHQLV�0RQDVFXV��

3LWD-SLWD� '1$� \DQJ� GLKDVLONDQ� WHUGDSDW� \DQJ� MHODV�

GDQ�\DQJ�VDPDU�DWDX�VXOLW�XQWXN�GLWDQGDL��7DEHO���� 

%HUGDVDUNDQ� VLGLN� '1$� $3� 3&5�� SLWD-SLWD�

'1$�\DQJ�GLGHWHUPLQDVL�DGDODK�VHEDQ\DN�����7DEHO�

����3LWD-SLWD�'1$�\DQJ� VDPDU� DWDX� WLGDN� MHODV� WLGDN�

GLKLWXQJ��+DVLO�LQL�NHPXGLDQ�GLDQDOLVLV�XQWXN�PHQJH�

WDKXL� MDUDN� JHQHWLN� �7DEHO� ��� VHKLQJJD� GDSDW�

GLJXQDNDQ�XQWXN�PHPEDQJXQ�SRKRQ�ILORJHQHWLN�\DQJ�

GDSDW� GLJXQDNDQ� XQWXN� PHOLKDW� DGDQ\D� SHPLVDKDQ�

MHQLV�0RQDVFXV�� 

'HQGURJUDP� 83*0$� PHQXQMXNNDQ� SHPLVD�

KDQ� DQWDUD� GXD� MHQLV� 0�� SXUSXUHXV� GDQ� 0�� UXEHU�

GHQJDQ�MDUDN�JHQHWLN�\DQJ�MDXK�EHUEHGD�VHSHUWL�\DQJ�

GLWDPSLONDQ� SDGD� 7DEHO� ��� 6HGDQJNDQ� EHUGDVDUNDQ�

KDVLO� DQDOLVLV� EHUGDVDUNDQ� VHNXHQ� ,76� �7DEHO� �� GDQ�

*DPEDU����WHUOLKDW�EDKZD�NHGXD�MHQLV�0RQDVFXV�WHU�

VHEXW�PHPLOLNL�MDUDN�JHQHWLN�\DQJ�VDQJDW�GHNDW�KLQJ�

JD� PHQFDSDL� ����� ERRWVWUDS� �GHQJDQ� XODQJDQ�

����[��� +DVLO� DQDOLVLV� GHOLPLWDVL� LQL� VHVXDL� GHQJDQ�

GDWD�IHQRWLI�\DQJ�GLNHWDKXL��7DEHO�����'DWD�IHQRWLI�PH

-QXQMXNNDQ� SHUEHGDDQ� \DQJ� PHQFRORN� SDGD� NHGXD�

MHQLV�0RQDVFXV�� 

 

 

� 

� 

� 

7DEHO����+DVLO�VNRU LQJ�SLWD�'1$�\DQJ�WHUDPDWL��6FRULQJ�UHVXOW�RI�'1$�EDQGV�UHFRJQL]HG�� 

.HWHUDQJDQ��$� �SLWD�'1$�WHUGHWHNVL��7� �SLWD�'1$�WLGDN� DGD��3LWD-SLWD�'1$�\DQJ� VDPDU� DWDX�
WLGDN�MHODV�WLGDN�GLKLWXQJ��1RWH��$ � �'1$�EDQG�ZDV�GHWHFWHG��7� �'1$�EDQG�ZDV�QRW�
GHWHFWHG��QRW�FOHDU�RU�DPELJXRXV�'1$�EDQGV�QRW�FRXQWHG�� 

*DPEDU� ���6LGLN�-DU L�'1$�$3-3&5�GDUL�NHWLJD�,VRODW�0RQDVFXV��6HEDQ\DN����QJ�WHPSOHW��'1$�GLDPSOLNDVL�
GHQJDQ�3ULPHU�$3���'1$�$3�3&5�)LQJHUSULQWV�RI�WKH�7KUHH�0RQDVFXV�,VRODWHV��$SSUR[LPDWHO\����
QJ�RI�'1$V�WHPSODWHV�ZHUH�DPSOLILHG�ZLWK�3ULPHU�$3��� 

.HWHUDQJDQ��1RWHV�����  0RQDFXV VS��00��� 0�3XUSXUHXV 1*.��� �0�3XUSXUHXV  65%$�WDQGD�SDQDK�PHQXQMXNDQ�SLWD�
'1$�\DQJ�SROLPRUILN��7KH�DUURZV�LQGLFDWLQJ SRO\PRUSKLF�'1$�EDQGV� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

3(0%$+$6$1 

3ROLPRUILVPH�'1$�\DQJ�WHUGHWHNVL�SDGD�NHWL�

JD� LVRODW� 0RQDVFXV�� 3ROLPRUILVPH� WHUVHEXW� GDSDW�

PHPSHUOLKDWNDQ� SHPLVDKDQ� MHQLV� DQWDUD� MHQLV� 0��

SXUSXUHXV� GDQ� 0�� UXEHU�� 2OHK� NDUHQD� LWX�� WHNQLN�

PROHNXOHU� LQL� EDLN� XQWXN� GLDSOLNDVLNDQ� SDGD� NH�

ORPSRN� \DQJ� EHUDQJJRWDNDQ� WDNVRQ-WDNVRQ� \DQJ�

EHUEHGD� VHFDUD� IHQRWLI� QDPXQ� EHUNHGXGXNDQ� WLGDN�

JHODV�EHUGDVDUNDQ�KDVLO�DQDOLVLV�PROHNXOHU��� 

3ROLPRUILVPH� \DQJ�GLWHPXL�SDGD�SURGXN�DP�

SOLNDVL� GDSDW� GLJXQDNDQ� VHEDJDL� SHWDQGD� JHQHWLN��

3HQJJXQDDQ� SULPHU� \DQJ� WHSDW� VHSHUWL� \DQJ� GLSHU�

7DEHO����0DWU LNV�-DUDN�*HQHWLN��'LVWDQFH�0DWUL[�� 

  00 1*. 65%� 

00 ������ ������ ������ 

1*. ������ ������ ������ 

65%� ������ ������ ������ 

7DEHO����.DUDNWHU �)HQRWLI�\DQJ�SHQWLQJ��,PSRUWDQW�3KHQRW\SLF�&KDUDFWHU�� 

1DPD�,VRODW 
1DPH�RI�,VRODWHV 

.RORQL��.XOWXU�XPXU�VHPLQJJX�SDGD�
PHGLD�0($���� 

$VNRVSRUD 

:DUQD 'LDPHWHU��PP� %HQWXN 8NXUDQ���P� 

&RORQ\��RQH�ZHHN�ROG�FXOWXUH�RQ�0($�
���PHGLXP� 

$VFRVSRUH 

&RORQ\�FRORU 'LDPHWHU��PP� 6KDSH 6L]H���P� 
0RQDVFXV�VS��00 3XWLK ��-�� HOLSVRLG ��[�� 

0RQDVFXV�SXUSXUHXV�1*. 0HUDK��UHG� - - - 

0RQDVFXV�SXUSXUHXV�65%$ 0HUDK��UHG� ��-�� HOLSVRLG �-��[���� 

7DEHO� ��� ,GHQWLWDV� MDPXU � EHUGDVDUNDQ� VHNXHQ� ,76� KDVLO� %/$67� �)XQJDO� LGHQWLW\� EDVHG� RQ� ,76� DIWHU�
%/$67� 

  0�SXUSXUHXV�-&0������ 0�UXEHU�-&0������ 

0RQDVFXV�VS��00 ��� ���� 

0RQDVFXV�SXUSXUHXV�1*. ���� ��� 

0RQDVFXV�SXUSXUHXV�65%$ ��� ��� 

*DPEDU� ���'HQGURJUDP�83*0$�LVRODW�0RQDVFXV�VS��00��0��SXUSXUHXV�1*.��GDQ�0��SXUSXUHXV�65%$�����
�83*0$�'HQGURJUDP�RI�LVRODWH�0RQDVFXV�VS��00��0��SXUSXUHXV�1*.��DQG�0��SXUSXUHXV�65%$��� 



  ���� 

 6XKDUQD�GDQ�-XOLVWLRQR��-�$QDOLVLV�'HOLPLWDVL�-HQLV�SDGD�0RQDVFXV�6SS��0HQJJXQDNDQ�6LGLN�-DUL�'1$�$UELWUDU\�3ULPHU�3&5 

 

OLKDWNDQ� SDGD� KDVLO� SHQHOLWLDQ� LQL� PHUXSDNDQ� VDODK�

VDWX� V\DUDW� \DQJ� SHQWLQJ� XQWXN� GLJXQDNDQ� GDODP�

PHPSHODMDUL� SROLPRUILVPH� '1$�� 3HQJJXQDDQ�

EHUEDJDL�NRPELQDVL�SULPHU�GDSDW�PHQJDWDVL�PDVDODK�

\DQJ�GLWHPXL�DQWDUD�ODLQ�SURGXN�DPSOLNDVL�\DQJ�WLGDN�

JHODV� \DQJ� EHQWXNQ\D� ELDV� WHUOLKDW� VHSHUWL� SXODVDQ�

SDGD� JHO� HOHNWURIRUHVLV�� 8QWXN� PHGDSDWNDQ� SURGXN�

DPSOLNDVL� EHUXSD� SLWD-SLWD� '1$� \DQJ� JHODV� GDSDW�

GLSHUROHK� DQWDUD� ODLQ� GHQJDQ� FDUD� PHQJXUDQJL� NRQ�

VHQWUDVL� HQ]LP� SROLPHUDVH� GDQ� '1$� JHQRP� DWDX�

NRPELQDVL� NRPSRVLVL� NHGXDQQ\D� �:LOOLDP� HW� DO���

������� 

3ROLPRUILVPH� '1$� \DQJ� GLNHWDKXL� GDSDW�

PHOLSXWL� SHQJKDSXVDQ� WHPSDW� SULPLQJ�� LQVHUVL� \DQJ�

GLVHEDENDQ� WHPSDW� SULPLQJ� WHUODOX� MDXK� XQWXN� PHQ�

GXNXQJ�DPSOLILNDVL��DWDX�LQVHUVL�\DQJ�EHUDNLEDW�SDGD�

SHUXEDKDQ�XNXUDQ�GDUL�VHJPHQ�'1$�WDQSD�SHQJKDP�

EDWDQ�DPSOLNDVL��:LOOLDP�HW�DO���������� 

$QDOLVLV� GHQJDQ� PHQJJXQDNDQ� $3� 3&5� GDQ�

WHNQLN-WHNQLN� PROHNXOHU� ODLQQ\D� XQWXN� PHPSHUROHK�

SHWDQGD� JHQHWLN�� EHEHUDSD� SROLPRUILVPH� GDSDW�

WHUDPDWL�GHQJDQ�JHODV�GDQ�PXGDK�XQWXN�GLEHUL� VNRU��

VHGDQJNDQ� \DQJ� ODLQ� WDPSDN� NXUDQJ� JHODV�

�DPELJXRXV��VHKLQJJD�WLGDN�GDSDW�GLJXQDNDQ�VHEDJDL�

SHWDQGD�JHQHWLN��3ROLPRUILVPH�\DQJ�WLGDN�JHODV�GDSDW�

GLDNLEDWNDQ� GDUL� SHPEHGDDQ� \DQJ� WLGDN� PHQFXNXSL�

ROHK� VXDWX� SULPHU� GL� DQWDUD� SULPLQJ� VLWH� DOWHUQDWLI�

\DQJ� VHGLNLW� EHUEHGD� SDGD� VHNXHQ� QXNOHRWLGDQ\D�

�:LOOLDP�HW�DO���������;X�������� 

$QDOLVLV� GHOLPLWDVL� GHQJDQ� PHQJJXQDNDQ� VL�

GLN� MDUL� '1$� $3� 3&5� PHQXQMXNNDQ� SHPEHGDDQ�

LGHQWLWDV�LVRODW�0RQDVFXV�VS��00�VHEDJDL�VSHVLHV�0��

UXEHU�GHQJDQ�NHGXD�VRODW�0��SXUSXUHXV��*DPEDU����� 

%HUGDVDUNDQ� DQDOLVLV� ILORJHQHWLN� SDGD� GDHUDK�

,76� GDQ� UHNRQVWUXNVL� SRKRQ� ILORJHQHWLN�� \DQJ�

GLGXNXQJ� GHQJDQ� ERRWVWUDS� ����� 6WFKLJHO� HW� DO��

������� PHQJHPXNDNDQ� NHPXQJNLQDQ� SHQ\DWXDQ�

MHQLV-MHQLV�VSHVLHV�EHULNXW�VHSHUWL�0��SLORVXV��0��SXU�

SXUHXV��0��UXEHU��0��VDQJXLQHXV�GDQ�VSHVLHV�VLQRQLP�

0��SXUSXUHXV��0��DQND��0��DUDQHRVXV�GDQ�0��NDROL�

DQJ�� PHQMDGL� VDWX� VSHVLHV�� 0�� UXEHU� 7LHJK��

6HPHQWDUD� ;HURP\FHV� ELVSRUXV�� 0�� IORULGDQXV�� 0��

OXQLVSRUDV�GDQ�0��SDOOHQV� WHWDS�PHUXSDNDQ� VSHVLHV-

VSHVLHV� \DQJ� WHUSLVDK�GHQJDQ�JHODV��2OHK� NDUHQD� LWX�

6WFKLJHO�HW�DO���������PHQ\DUDQNDQ�DGDQ\D�VWXGL�PD�

VD� GHSDQ� EHUGDVDUNDQ� SHUEDQGLQJDQ� GDUL� XUXWDQ� JHQ�

VWUXNWXUDO� ODLQQ\D� ���� U'1$�� �-� WXEXOLQ�� GDQ� ODLQ�

ODLQ�� \DQJ� GDSDW� PHQJNRQILUPDVL� NHPXQJNLQDQ� VL�

QRQLPL�WDNVD�LQL�VHEDJDL�0��UXEHU�7LHJK�� 

+DVLO�SHQHOLWLDQ�LQL�PHUXSDNDQ�EDKZD��NHWLJD�

LVRODW�0RQDVFXV�PHPSHUOLKDWNDQ� LGHQWLWDV�\DQJ�VDQ�

JDW� PLULS� EDKNDQ� LGHQWLN� EHUGDVDUNDQ� KDVLO� DQDOLVLV��

VHNXHQ�,76��3HQJJXQDDQ�PHWRGH�VLGLN�MDUL�'1$�$3�

3&5�GDSDW�PHQJKDVLONDQ� GHOLPLWDVL� MHQLV�0RQDVFXV�

*DPEDU� ��� 3RKRQ� ILORJHQHWLN� PROHNXOHU �0RQDVFXV� SXUSXUHXV� GDQ�0�� UXEHU� EHUGDVDUNDQ� 6HNXHQ� ,QWHUQDO�
7UDQVFULEHG�6SDFHU��7RWDO�GDUL�����QXNOHRWLGD�GLDQDOLVLV�PHQJJXQDNDQ�1HLJKERU�-RLQLQJ-&OXVWDO�;��
GHQJDQ�ERRWVWUDS�����[��0ROHNXOHU�3K\ORJHQHWLF�7UHH�RI�0RQDVFXV�SXUSXUHXV�DQG�0��UXEHU�EDVHG������
RQ�,QWHUQDO�7UDQVFULEHG�6SDFHU��$�7RWDO�RI�����QXFOHRWLGHV�ZDV�DQDO\]HG�E\�XVLQJ�1HLJKERU�-RLQ�
LQJ-&OXVWDO�;�ZLWK�����[�ERRWVWUDS�� 



���� 

%HULWD�%LRORJL�������-�$JXVWXV����� 

 

WHUXWDPD�SDGD�MHQLV�0��SXUSXUHXV�GDQ�0��UXEHU��2OHK�

NDUHQD� LWX� GDSDW� GLVDUDQNDQ� SHQJJXQDDQ� WHNQLN� LQL�

XQWXN� GLWHUDSNDQ� GDODP� DQDOLVLV� ILORJHQHWLN� MHQLV�

0RQDVFXV� DWDXSXQ� NHORPSRN� WDNVRQ-WDNVRQ� WHUWHQWX�

\DQJ� PHPLOLNL� SHUPDVDODKDQ� \DQJ� VDPD� GDODP� GH�

OLPLWDVL�MHQLV� 

 

.(6,038/$1 

3ULPHU� $3� 3&5� \DQJ� GLJXQDNDQ� GDSDW�

PHQJKDVLONDQ� SROLPRUILVPH� '1$� \DQJ� GDSDW�

EHUJXQD� GDODP� GHOLPLWDVL� MHQLV�0RQDVFXV�� $QDOLVLV�

VLGLN� MDUL�'1$�$3� 3&5�PHPSHUOLKDWNDQ� GHOLPLWDVL�

MHQLV�0RQDVFXV� SXUSXUHXV� GDQ�0�� UXEHU� \DQJ� GLXML��

2OHK� .DUHQD� LWX� SHQJJXQDDQ� PHWRGH� VLGLN� MDUL� $3�

3&5�LQL�PXQJNLQ�GDSDW�MXJD�GLWHUDSNDQ�SDGD�GHOLP�

LWDVL�MHQLV�0RQDVFXV�DWDX�MXJD�SDGD�NHORPSRN�MDPXU�

ODLQ� 

 

8&$3$1�7(5,0$�.$6,+ 

3HQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� NHSDGD�

3URI�� 7DNHPD� )XNDWVX�� 'U�� +DUXQREX� 6KLEDR� GDQ�

EHVHUWD� NROHJD� GL� %LRSURGXFWLRQ� 5HVHDUFK� ,QVWLWXWH��

1DWLRQDO� ,QVWLWXWH� RI� $GYDQFHG� ,QGXVWULDO� 6FLHQFH�

DQG� 7HFKQRORJ\� �$,67��� -HSDQJ�� DWDV� GXNXQJDQ�

IDVLOLWDV� GDQ� GDQD� VHKLQJJD� PHPXQJNLQNDQ�

WHUODNVDQDQ\D�SHQHOLWLDQ�LQL� 

 

'$)7$5�3867$.$ 

%DUQDUG�(/�DQG�3)�&DQQRQ��������$�QHZ�VSHFLHV�RI�0RQDVFXV�
IURP�SLQH�WLVVXHV�LQ�IORULGD���0\FRORJLD���������±���� 

&DQQRQ�3)��6.�$EGXOODK�DQG�%$�$EEDV��������7ZR�QHZ�VSH�
FLHV�RI�0RQDVFXV� IURP�,UDT�ZLWK�D�NH\�WR�NQRZQ�VSH�
FLHV�RI�WKH�JHQXV��0\FRORJLFDO�5HVHDUFK���������-���� 

)HOVHQVWHLQ�-��������(YROXWLRQDU\�7UHHV�IURP�'1$�VHTXHQFHV��
D�PD[LPXP�OLNHKRRG�DSSURDFK�� �-RXUQDO�RI�0ROHFXODU�
(YROXWLRQ��������-��� 

)XNDWVX� 7� DQG� +� ,VKLNDZD�� ������ 'LIIHUHQWLDWLRQ� RI� DSKLG�
FORQHV�E\�DUELWUDULO\�SULPHG�SRO\PHUDVH�FKDLQ�UHDFWLRQ�

�$3æ3&5�� '1$� ILQJHUSULQWLQJ��0ROHFXODU� (FRORJ\� �
��������-���� 

*DZHO� 1-�� DQG� $&� %DUOHWW�� ������&KDUDFWHU L]DWLRQ�RI�GLIIHU �
HQFHV� EHWZHHQ� ZKLWHIOLHV� XVLQJ� 5$3'-3&5�� ,QVHFW�
0ROHFXODU�%LRORJ\���������-�� 

+DZNVZRUWK� '/� DQG� -,� 3LWW�� ������ $� 1HZ� 7D[RQRP\� IRU�
0RQDVFXV� 6SHVLHV�� $XVWUDOLDQ� -RXUQDO� RI� %RWDQ\� ��
��������-�� 

.DUNL� 5�� '� 3DQG\D�� 5&� (OVWRQ�� &� )HUOLQL�� ������ 'HILQLQJ�
³PXWDWLRQ´�DQG�³SRO\PRUSKLVP´�LQ�WKH�HUD�RI�SHUVRQDO�
JHQRPLFV��%0&�0HG�*HQRPLFV�>,QWHUQHW@��%0&�0HG�
LFDO� *HQRPLFV� ��� ���� $YDLODEOH� RQ�� KWWS���
G[�GRL�RUJ���������V�����-���-����-]� GLDNVHV� WJO��
>����������@ 

.XEHOLN�$5�DQG�/-�6]DER��������+LJK-*&�SULPHUV�DUH�XVHIXO�LQ�
5$3'� DQDO\VLV� RI� IXQJL�� &XUUHQW� *HQHWLFV�� ���� ���-
���� 

0HQDUG�&��5�%URXVVHDX�DQG�&�0RXWRQ��������$SSOLFDWLRQ�RI�
SRO\PHUDVH� FKDLQ� UHDFWLRQ� ZLWK� DUELWUDU\� SULPHU� �$3�
3&5�� WR� VWUDLQ� LGHQWLILFDWLRQ� RI� 3RUSK\URPRQDV�
�%DFWHURLGHV�� JLQJLYDOLV�� )(06� 0LFURELRORJ\� /HWWHU�
����������-������ 

6WFKLJHO�$0��-)�&DQQRQ��6.�$EGXOODK��-�*XDUUR��������1HZ�
DQG� LQWHUHVWLQJ� VSHFLHV�RI�0RQDVFXV� IURP�VRLO��ZLWK�D�
NH\�WR�WKH�NQRZQ�VSHFLHV��6WXGLHV�LQ�0\FRORJ\��������
±���� 

6XKDUQD� 1� GDQ� +� -XOLVWLRQR�� ������ .DUDNWHU � PHWDEROLVPH�
HWDQRO� SDGD� 0RQDVFXV� VS�� 00� \DQJ� EHUVLIDW� WDKDQ�
WHUKDGDS� HWDQRO� NRQVHQWUDVL� WLQJJL� 3URVLGLQJ� 6HPLQDU�
+DVLO-+DVLO�3HQHOLWLDQ�%LGDQJ�,OPX�+D\DW�3XVDW�$QWDU�
8QLYHUVLWDV� ,OPX� +D\DW� ,3%�� %RJRU�� ��� 6HSWHPEHU�
����� 

6XKDUQD�1��<�.LNXFKL��DQG�7�)XNDWVX��������0ROHFXODU�3K\OR�
JHQHWLF�$QDO\VLV�RI�0RQDVFXV�)XQJL�%DVHG�RQ�,QWHUQDO�
7UDQVFULEHG�6SDFHU�5HJLRQ��%LRWURSLD��������±���� 

:HOVK� -�� 5-� +RQH\FXWW�� 0� 0F&/HOODQG� DQG� %:6� 6REUDO��
������3DUHQWDJH� �GHWHUPLQDWLRQ�LQ�PDL]H�KLEULGV�XVLQJ�
WKH� DUELWUDULO\� SULPHG� SRO\PHUDVH� FKDLQ� UHDFWLRQ� �$3-

3&5���7KHRULFDO�$SSOLHG�*HQHWLF��������-���� 
:LOOLDPV� -*.�� $5�.XEHOLN�� .-� /LYDN�� -$� 5DIDOVNL� DQG� 69�

7LQJH\�� ������ '1$� SRO\PRUSKLVPV� DPSOLILHG� E\�
DUELWUDULO\� SULPHUV� DUH� XVHIXO� DV� JHQHWLF�PDUNHUV��1X�
FOHLF�$FLGV�5HVHDUFK�������������-����� 

;X� -�� ������ )XQGDPHQWDOV� RI� )XQJDO� 0ROHFXODU � 3RSXODWLRQ�
*HQHWLF�$QDO\VHV��&XUUHQW�,VVXHV�RI�0ROHFXODU�%LRORJ\�
�����±��� 



3HGRPDQ�3HQXOLVDQ�1DVNDK�%HULWD�%LRORJL 
 

%HULWD� %LRORJL� DGDODK� MXUQDO� \DQJ� PHQHUELWNDQ� DUWLNHO� NHPDMXDQ� SHQHOLWLDQ� GL� ELGDQJ� ELRORJL� GDQ� LOPX-LOPX� WHUNDLW� GL� ,QGRQHVLD�� %HULWD� %LRORJL�

PHPXDW�NDU\D�WXOLV�LOPLDK�DVOL�EHUXSD�PDNDODK�KDVLO�SHQHOLWLDQ��NRPXQLNDVL�SHQGHN�GDQ�WLQMDXDQ�NHPEDOL�\DQJ�EHOXP�SHUQDK�GLWHUELWNDQ�DWDX�WLGDN�

VHGDQJ�GLNLULP�NH�PHGLD�ODLQ���0DVDODK�\DQJ�GLOLSXW��GLKDUXVNDQ�PHQDPSLONDQ�DVSHN�DWDX�LQIRUPDVL�EDUX� 

 

7LSH�QDVNDK 

�� 0DNDODK�OHQJNDS�KDVLO�SHQHOLWLDQ��RULJLQDO�SDSHU� 

 1DVNDK�PHUXSDNDQ�KDVLO�SHQHOLWLDQ�VHQGLUL��\DQJ�PHQJDQJNDW�WRSLN�\DQJ�XS-WRGDWH���7LGDN�OHELK�GDUL����KDODPDQ�WHUPDVXN�WDEHO�GDQ�JDPEDU��

3HQFDQWXPDQ�ODPSLUDQ�VHSHUOXQ\D��QDPXQ�UHGDNVL�EHUKDN�PHQJXUDQJL�DWDX�PHQLDGDNDQ�ODPSLUDQ� 

�� .RPXQLNDVL�SHQGHN��VKRUW�FRPPXQLFDWLRQ� 

 .RPXQLDVL�SHQGHN�PHUXSDNDQ�PDNDODK�KDVLO�SHQHOLWLDQ�\DQJ�LQJLQ�GLSXEOLNDVLNDQ�VHFDUD�FHSDW�NDUHQD�KDVLO�WHUPXDQ�\DQJ�PHQDULN��VSHVLILN�

GDQ�EDUX��DJDU�GDSDW��VHJHUD�GLNHWDKXL�ROHK�XPXP���$UWLNHO�\DQJ�GLWXOLV�WLGDN�OHELK�GDUL����KDODPDQ��+DVLO�GDQ�SHPEDKDVDQ�EROHK�GLJDEXQJ� 

�� 7LQMDXDQ�NHPEDOL��UHYLHZ� 

 7LQMDXDQ�NHPEDOL�PHUXSDNDQ�UDQJNXPDQ�WLQMDXDQ� LOPLDK�\DQJ�VLVWHPDWLV-NULWLV�VHFDUD� ULQJNDV�QDPXQ�PHQGDODP�WHUKDGDS� WRSLN�SHQHOLWLDQ�

WHUWHQWX�� +DO� \DQJ� GLWLQMDX� PHOLSXWL� VHJDOD� VHVXDWX� \DQJ� UHOHYDQ� WHUKDGDS� WRSLN� WLQMDXDQ� \DQJ� PHPEHULNDQ� JDPEDUDQ� µVWDWH� RI� WKH� DUW¶��

PHOLSXWL�WHPXDQ�DZDO��NHPDMXDQ�KLQJJD�LVVXH�WHUNLQL��WHUPDVXN�SHUGHEDWDQ�GDQ�NHVHQMDQJDQ�\DQJ�DGD�GDODP�WRSLN�\DQJ�GLEDKDV��7LQMDXDQ�

XODQJ�LQL�KDUXV�PHUDQJNXP�PLQLPDO����DUWLNHO� 

 

6WUXNWXU�QDVNDK 

�� %DKDVD 

 %DKDVD�\DQJ�GLJXQDNDQ�DGDODK�EDKDVD�,QGRQHVLD�DWDX�,QJJULV�\DQJ�EDLN�GDQ�EHQDU� 

�� -XGXO 

 -XGXO� KDUXV� VLQJNDW�� MHODV� GDQ� PHQFHUPLQNDQ� LVL� QDVNDK� GLLNXWL� ROHK� QDPD� GDQ� DODPDW� VXUDW� PHQ\XUDW� SHQXOLV�� � 1DPD� SHQXOLV� XQWXN�

NRUHVSRQGHQVL�GLEHUL�WDQGD�DPSORS�FHWDN�DWDV��VXSHUVFULSW�� 

�� $EVWUDN 

 $EVWUDN�GLEXDW�GDODP�GXD�EDKDVD��EDKDVD�,QGRQHVLD�GDQ�,QJJULV��$EVWUDN�PHPXDW�VHFDUD�VLQJNDW�WHQWDQJ�ODWDU�EHODNDQJ��WXMXDQ��PHWRGH��KDVLO�

\DQJ�VLJQLILNDQ��NHVLPSXODQ�GDQ�LPSOLNDVL�KDVLO�SHQHOLWLDQ��$EVWUDN�EHULVL�PDNVLPXP�����NDWD��VSDVL�WXQJJDO��'L�EDZDK�DEVWUDN�GLFDQWXPNDQ�

NDWD�NXQFL�\DQJ�WHUGLUL�DWDV�PDNVLPXP�HQDP�NDWD��GLPDQD�NDWD�SHUWDPD�DGDODK�\DQJ�WHUSHQWLQJ���$EVWUDN�GDODP�EDKDVD�,QJJULV�PHUXSDNDQ�

WHUMHPDKDQ�GDUL�EDKDVD�,QGRQHVLD���(GLWRU�EHUKDN�XQWXN�PHQJHGLW�DEVWUDN�GHPL�DODVDQ�NHMHODVDQ�LVL�DEVWUDN� 

�� 3HQGDKXOXDQ 

 3HQGDKXOXDQ�EHULVL�ODWDU�EHODNDQJ��SHUPDVDODKDQ�GDQ�WXMXDQ�SHQHOLWLDQ���6HEXWNDQ�MXJD�VWXGL�WHUGDKXOX�\DQJ�SHUQDK�GLODNXNDQ� 

�� %DKDQ�GDQ�FDUD�NHUMD 

 3DGD�EDJLDQ�LQL�EROHK�GLEXDW�VXE-MXGXO�\DQJ�VHVXDL�GHQJDQ�WDKDSDQ�SHQHOLWLDQ��0HWRGD�KDUXV�GLSDSDUNDQ�GHQJDQ�MHODV�VHVXDL�GHQJDQ�VWDQGDU�

WRSLN�SHQHOLWLDQ�GDQ�GDSDW�GLXODQJ�ROHK�SHQHOLWL�ODLQ���$SDELOD�PHWRGD�\DQJ�GLJXQDNDQ�DGDODK�PHWRGD�\DQJ�VXGDK�EDNX�FXNXS�GLWXOLV�VLWDVL�

GDQ�DSDELOD�DGD�PRGLILNDVL�KDUXV�GLWXOLVNDQ�GHQJDQ�MHODV�EDJLDQ�PDQD�GDQ�DSD�\DQJ�GLPRGLILNDVL� 

�� +DVLO 

 6HEXWNDQ� KDVLO-KDVLO� XWDPD� \DQJ� GLSHUROHK� EHUGDVDUNDQ�PHWRGD� \DQJ� GLJXQDNDQ�� �$SDELOD� LQJLQ�PHQJDFX� SDGD� WDEHO�JUDILN�GLDJUDP� DWDX�

JDPEDU� XUDLNDQ� KDVLO� \DQJ� WHUSHQWLQJ� GDQ� MDQJDQ� PHQJJXQDNDQ� NDOLPDW� µ/LKDW� 7DEHO� �¶�� � $SDELOD� PHQJJXQDNDQ� QLODL� UDWD-UDWD� KDUXV�

PHQ\HEXWNDQ�VWDQGDU�GHYLDVL� 

�� 3HPEDKDVDQ 

 -DQJDQ�PHQJXODQJ�LVL�KDVLO��3HPEDKDVDQ�PHQJXQJNDS�DODVDQ�GLGDSDWNDQQ\D�KDVLO�GDQ�DSD�DUWL�DWDX�PDNQD�GDUL�KDVLO�\DQJ�GLGDSDW� WHUVHEXW���

%LOD�PHPXQJNLQNDQ��EDQGLQJNDQ�KDVLO�SHQHOLWLDQ�LQL�GHQJDQ�PHPEXDW�SHUEDQGLQJDQ�GHQJDQ�VWXGL�WHUGDKXOX��ELOD�DGD�� 

�� .HVLPSXODQ 

 0HQ\LPSXONDQ�KDVLO�SHQHOLWLDQ��VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��GDQ�SHQHOLWLDQ�EHULNXW�\DQJ�ELVD�GLODNXNDQ� 

�� 8FDSDQ�WHULPD�NDVLK 

��� 'DIWDU�SXVWDND 

 7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ��$SDELOD�KDUXV�PHQ\LWLU�GDUL��/DSRUDQ��DWDX��NRPXQLNDVL�

SHUVRQDO��GLWXOLVNDQ�
XQSXEOLVKHG
�GDQ�WLGDN�SHUOX�GLWDPSLONDQ�GL�GDIWDU�SXVWDND��'DIWDU�SXVWDND�KDUXV�EHULVL�LQIRUPDVL�\DQJ�XS�WR�GDWH�\DQJ�

VHEDJLDQ�EHVDU�EHUDVDO�GDUL�RULJLQDO�SDSHUV���3HQXOLVDQ�WHUELWDQ�EHUNDOD�LOPLDK��QDPD�MXUQDO��WLGDN�GLVLQJNDW� 

� 

)RUPDW�QDVNDK 

�� 1DVNDK�GLNHWLN�GHQJDQ�PHQJJXQDNDQ�SURJUDP�:RUG�3URFHVVRU��KXUXI�1HZ�7LPHV�5RPDQ�XNXUDQ�����VSDVL�JDQGD�NHFXDOL�$EVWUDN��%DWDV�NLUL

-NDQDQ�DWDV-EDZDK�PDVLQJ-PDVLQJ�����FP��0DNVLPXP�LVL�QDVNDK����KDODPDQ�WHUPDVXN�LOXVWUDVL�GDQ�WDEHO� 

�� 3HQXOLVDQ� ELODQJDQ� SHFDKDQ� GHQJDQ� NRPD� PHQJLNXWL� EDKDVD� \DQJ� GLWXOLV� PHQJJXQDNDQ� GXD� DQJND� GHVLPDO� GL� EHODNDQJ� NRPD�� $SDELOD�

PHQJJXQDNDQ�EDKDVD�,QGRQHVLD��DQJND�GHVLPDO�PHQJJXQDNDQ�NRPD�����GDQ�WLWLN�����ELOD�PHQJJXQDNDQ�EDKDVD�,QJJULV��&RQWRK��3DQMDQJ�EXNX�

DGDODK����FP��/HQJKW�RI�WKH�ERRN�LV�����FP���3HQXOLVDQ�DQJND��-��GLWXOLV�GDODP�NDWD�NHFXDOL�ELOD�ELODQJDQ�VDWXDQ�XNXU��VHGDQJNDQ�DQJND����

GDQ�VHWHUXVQ\D�GLWXOLV�GHQJDQ�DQJND���&RQWRK�OLPD�RUDQJ�VLVZD��SDQMDQJ�EXNX���FP� 

�� 3HQXOLVDQ�VDWXDQ�PHQJLNXWL�DWXUDQ�LQWHUQDWLRQDO�V\VWHP�RI�XQLWV� 

�� 1DPD� WDNVRQ� GDQ� NDWHJRUL� WDNVRQRPL� PHUXMXN� NHSDGD� DWXUDQ� VWDQGDU� WHUPDVXN� \DQJ� GLDNXL�� 8QWXN� WXPEXKDQ� ,QWHUQDWLRQDO� &RGH� RI�

%RWDQLFDO�1RPHQFODWXUH��,&%1���XQWXN�KHZDQ�,QWHUQDWLRQDO�&RGH�RI�=RRORJLFDO�1RPHQFODWXUH��,&=1���XQWXN�MDPXU�,QWHUQDWLRQDO�&RGH�RI�

1RPHQFODWXUH�IRU�$OJDH��)XQJL�DQG�3ODQW��,&)$)3��� ,QWHUQDWLRQDO�&RGH�RI�1RPHQFODWXUH�RI�%DFWHULD� �,&1%���GDQ�XQWXN�RUJDQLVPH�\DQJ�

ODLQ�PHUXMXN�SDGD�NHVHSDNDWDQ�,QWHUQDVLRQDO���3HQXOLVDQ�QDPD�WDNVRQ�OHQJNDS�GHQJDQ�QDPD�DXWKRU�KDQ\D�GLODNXNDQ�SDGD�EDJLDQ�GHVNULSVL�

WDNVRQ��PLVDOQ\D�SDGD�QDVNDK�WDNVRQRPL��6HGDQJNDQ�SHQXOLVDQ�QDPD�WDNVRQ�XQWXN�ELGDQJ�ODLQQ\D�WLGDN�SHUOX�PHQJJXQDNDQ�QDPD�DXWKRU� 

�� 7DWD�QDPD�GL�ELGDQJ�JHQHWLND�GDQ�NLPLD�PHUXMXN�NHSDGD�DWXUDQ�EDNX�WHUEDUX�\DQJ�EHUODNX� 

�� ,OXVWUDVL�GDSDW�EHUXSD�IRWR��KLWDP�SXWLK�DWDX�EHUZDUQD��DWDX�JDPEDU�WDQJDQ��OLQH�GUDZLQJ�� 

�� 7DEHO 

 7DEHO�GLEHUL� MXGXO� \DQJ� VLQJNDW�GDQ� MHODV�� VSDVL� WXQJJDO�GDODP�EDKDVD� ,QGRQHVLD� GDQ� ,QJJULV�� VHKLQJJD�7DEHO�GDSDW�EHUGLUL� VHQGLUL�� 7DEHO�

GLEHUL�QRPRU�XUXW�VHVXDL�GHQJDQ�NHWHUDQJDQ�GDODP�WHNV��.HWHUDQJDQ�7DEHO�GLOHWDNNDQ�GL�EDZDK�7DEHO��7DEHO� WLGDN�GLEXDW� WHUWXWXS�GHQJDQ�

JDULV�YHUWLNDO��KDQ\D�PHQJJXQDNDQ�JDULV�KRULVRQWDO�\DQJ�PHPLVDKNDQ�MXGXO�GDQ�EDWDV�EDZDK��3DUDJUDI�SDGD�LVL�WDEHO�GLEXDW�VDWX�VSDVL� 

�� *DPEDU 

 *DPEDU�ELVD�EHUXSD�IRWR��JUDILN��GLDJUDP�GDQ�SHWD��-XGXO�GLWXOLV�VHFDUD�VLQJNDW�GDQ�MHODV��VSDVL�WXQJJDO���.HWHUDQJDQ�\DQJ�PHQ\HUWDL�JDPEDU�

KDUXV�GDSDW�EHUGLUL�VHQGLUL��GLWXOLV�GDODP�EDKDVD�,QGRQHVLD�GDQ�,QJJULV��*DPEDU�GLNLULP�GDODP�EHQWXN��MSHJ�GHQJDQ�UHVROXVL�PLQLPDO�����GSL�� 

�� 'DIWDU�3XVWDND 

 6LWDVL�GDODP�QDVNDK�DGDODK�QDPD�SHQXOLV�GDQ�WDKXQ��%LOD�SHQXOLV�OHELK�GDUL�VDWX�PHQJJXQDNDQ�NDWD�µGDQ¶�DWDX�HW�DO��&RQWRK���.UDPHU���������

�+DP]DK�GDQ�<XVXI����������3UHPDFKDQGUD�HW�DO����������%LOD�QDVNDK�GLWXOLV�GDODP�EDKDVD�,QJJULV�\DQJ�PHQJJXQDNDQ�VLWDVL���RUDQJ�SHQXOLV�



PDND�GLJXQDNDQ�NDWD�µDQG¶��&RQWRK���+DP]DK�DQG�<XVXI�������� 

D� -XUQDO 

 1DPD�MXUQDO�GLWXOLV�OHQJNDS� 

 3UHPDFKDQGUD�*6��+�6DQHNR��.�)XMLWD�DQG�6�2JDWD��������/HDI�:DWHU�5HODWLRQV��2VPRWLF�$GMXVWPHQW��&HOO�0HPEUDQH�6WDELOLW\��(SL�

FXWLODU�:D[�/RDG�DQG�*URZWK�DV�$IIHFWHG�E\�,QFUHDVLQJ�:DWHU�'HILFLWV�LQ�6RUJKXP��-RXUQDO�RI�([SHULPHQWDO�%RWDQ\���������-����� 

E���%XNX 

 .UDPHU�3-��������3ODQW�:DWHU�5HODWLRQVKLS������(GLVL�NH-�ELOD�DGD���$FDGHPLF��1HZ�<RUN�� 

F� 3URVLGLQJ�DWDX�KDVLO�6LPSRVLXP�6HPLQDU�/RNDNDU\D� 

 +DP]DK�06�GDQ�6$�<XVXI��������3HQJDPDWDQ�%HEHUDSD�$VSHN�%LRORJL�6RWRQJ�%XOXK��6HSLRWHXWKLV�OHVVRQLDQD��GL�6HNLWDU�3HUDLUDQ�3DQWDL�

:RNDP�%DJLDQ�%DUDW��.HSXODXDQ�$UX��0DOXNX�7HQJJDUD�� �3URVLGLQJ�6HPLQDU�1DVLRQDO�%LRORJL�;,��8MXQJ�3DQGDQJ���-��� -XOL� ������0�

+DVDQ��$�0DWWLPX��-*�1HOZDQ�GDQ�0�/LWDD\��3HQ\XQWLQJ������-�����3HUKLPSXQDQ�%LRORJL�,QGRQHVLD� 

G� 0DNDODK�VHEDJDL�EDJLDQ�GDUL�EXNX 

 /HHJRRG�5&�DQG�'$�:DONHU��������&KORURSODVW�DQG�3URWRSODVW��,Q��3KRWRV\QWKHVLV�DQG�3URGXFWLRQ�LQ�D�&KDQJLQJ�(QYLURQPHQW��'2�+DOO��

-02�6FXUORFN��+5�%RKODU�1RUGHQNDPSI��5&�/HHJRRG�DQG�63�/RQJ��(GV������-�����&KDPSPDQ�DQG�+DOO���/RQGRQ� 

H�� 7KHVLV�GDQ�VNULSVL� 

 .HLP�$3��������0RQRJUDSK�RI�WKH�JHQXV�2UDQLD�=LSS���$UHFDFHDH��2UDQLLQDH���8QLYHUVLW\�RI�5HDGLQJ��5HDGLQJ��>3K'��7KHVLV@� 

I�� $UWLNHO�RQOLQH� 

 $UWLNHO� \DQJ�GLXQGXK�VHFDUD�RQOLQH�PHQJLNXWL� IRUPDW�\DQJ�EHUODNX�PLVDOQ\D�XQWXN� MXUQDO��EXNX�DWDX� WKHVLV��VHUWD�GLWXOLVNDQ�DODPDW�VLWXV�

VXPEHU�GDQ�ZDNWX�PHQJXQGXK��7LGDN�GLSHUNHQDQNDQ�XQWXN�PHQVLWDVL�DUWLNHO�\DQJ�WLGDN�PHODOXL�SURVHV�SHHU�UHYLHZ�DWDX�DUWLNHO�GDUL�ODPDQ�

ZHE�\DQJ�WLGDN�ELVD�GLSHUWDQJXQJ�MDZDENDQ�NHEHQDUDQQ\D�VHSHUWL�ZLNLSHGLD� 

 )RUHVW�:DWFK� ,QGRQHVLD>):,@�� ������ 3RWUHW� NHDGDDQ� KXWDQ� ,QGRQHVLD� SHULRGH� ����-������KWWS���ZZZ�IZL�RU�LG�� �'LXQGXK� ��'HVHPEHU�

������ 

 

)RUPXOLU�SHUVHWXMXDQ�KDN�DOLK�WHUELW�GDQ�NHDVOLDQ�QDVNDK 

6HWLDS�SHQXOLV�\DQJ�PHQJDMXNDQ�QDVNDKQ\D�NH�UHGDNVL�%HULWD�%LRORJL�DNDQ�GLPLQWD�XQWXN�PHQDQGDWDQJDQL�OHPEDU�SHUVHWXMXDQ�\DQJ�EHULVL�KDN�DOLK�

WHUELW�QDVNDK�WHUPDVXN�KDN�XQWXN�PHPSHUEDQ\DN�DUWLNHO�GDODP�EHUEDJDL�EHQWXN�NHSDGD�SHQHUELW�%HULWD�%LRORJL��6HGDQJNDQ�SHQXOLV�WHWDS�EHUKDN�

XQWXN�PHQ\HEDUNDQ�HGLVL�FHWDN�GDQ�HOHNWURQLN�XQWXN�NHSHQWLQJDQ�SHQHOLWLDQ�GDQ�SHQGLGLNDQ���)RUPXOLU�LWX�MXJD�EHULVL�SHUQ\DWDDQ�NHDVOLDQ�QDVNDK��

\DQJ�PHQ\HEXWNDQ�EDKZD�QDVNDK�DGDODK�KDVLO�SHQHOLWLDQ�DVOL��EHOXP�SHUQDK�GDQ�VHGDQJ�GLWHUELWNDQ�GL�WHPSDW�ODLQ� 

 

3HQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ 

8QWXN�VHWLDS�SHQHOLWLDQ�\DQJ�PHOLEDWNDQ�KHZDQ�VHEDJDL�RE\HN�SHQHOLWLDQ��PDND�VHWLDS�QDVNDK�\DQJ�GLDMXNDQ�ZDMLE�GLVHUWDL�GHQJDQ�¶HWKLFDO�FOHDUDQFH�

DSSURYDOµ�WHUNDLW�DQLPDO�ZHOIDUH�\DQJ�GLNHOXDUNDQ�ROHK�EDGDQ�DWDX�SLKDN�EHUZHQDQJ� 

 

/HPEDU�LOXVWUDVL�VDPSXO 

*DPEDU�LOXVWUDVL�\DQJ�WHUGDSDW�GL�VDPSXO�MXUQDO�%HULWD�%LRORJL�EHUDVDO�GDUL�VDODK�VDWX�QDVNDK���2OHK�NDUHQD�LWX�VHWLDS�QDVNDK�\DQJ�DGD�LOXVWUDVL�KDUDS�

PHQJLULPNDQ�LOXVWUDVL�GHQJDQ�NXDOLWDV�JDPEDU�\DQJ�EDLN�GLVHUWDL�NHWHUDQJDQ�VLQJNDW�LOXVWUDVL�GDQ�QDPD�SHPEXDW�LOXVWUDVL� 

 

3URRIV 

1DVNDK�SURRIV�DNDQ�GLNLULP�NH�DXWKRU�GDQ�GLZDMLENDQ�PHPEDFD�GDQ�PHPHULNVD�NHPEDOL�LVL�QDVNDK�GHQJDQ�WHOLWL���1DVNDK�SURRIV�KDUXV�GLNLULP�

NHPEDOL�NH�UHGDNVL�GDODP�ZDNWX�WLJD�KDUL�NHUMD� 

 

1DVNDK�FHWDN 

6HWLDS�SHQXOLV�\DQJ�QDVNDKQ\D�GLWHUELWNDQ�DNDQ�GLEHULNDQ���HNVHPSODU�PDMDODK�%HULWD�%LRORJL�GDQ�UHSULQW��0DMDODK�WHUVHEXW�DNDQ�GLNLULPNDQ�NHSDGD�

FRUUHVSRQGLQJ�DXWKRU� 

 

3HQJLULPDQ�QDVNDK 

1DVNDK�GLNLULP�GDODP�EHQWXN��GRF�DWDX��GRF[�� 

$ODPDW�NRQWDN��5HGDNVL�-XUQDO�%HULWD�%LRORJL��3XVDW�3HQHOLWLDQ�%LRORJL-/,3, 

  ��&LELQRQJ�6FLHQFH�&HQWUH��-O��5D\D�%RJRU�.P�����&LELQRQJ������ 

  ��7HOS�����-��-������� 

  ��)D[�����-��-�������������������������� 

 (PDLO��MXUQDOEHULWDELRORJL#\DKRR�FR�LG 

  EHULWD�ELRORJL#PDLO�OLSL�JR�LG� 
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