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���3HQGDKXOXDQ 

3HQHOLWLDQ�NXDOLWDWLI�GHQJDQ�WHNQLN�ZDZDQFDUD�VHPDNLQ�
VHULQJ� GLWHUDSNDQ� ROHK� SDUD� SHQHOLWL� GL� ELGDQJ�
PDQDMHPHQ� NRQVWUXNVL�� 7HNQLN� ZDZDQFDUD� GLJXQDNDQ�
XQWXN�PHQJXPSXONDQ�GDWD-GDWD�VXE\HNWLI�VHSHUWL�RSLQL��
VLNDS� GDQ� SHULODNX� QDUDVXPEHU� WHUNDLW� VXDWX� IHQRPHQD�
\DQJ�VHGDQJ�GLWHOLWL��%HEHUDSD�FRQWRK� MXUQDO�GL�ELGDQJ�
PDQDMHPHQ� 	� UHND\DVD� NRQVWUXNVL� \DQJ� VHULQJ�
PHPSXEOLNDVLNDQ� SHQHOLWLDQ� NXDOLWDWLI� GHQJDQ� WHNQLN�
ZDZDQFDUD� DQWDUD� ODLQ�� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW� �-&(0��� %XLOGLQJ� DQG�
(QYLURQPHQW� �%(��� GDQ� -RXUQDO� RI� /HJDO� $IIDLUV� DQG�
'LVSXWH� 5HVROXWLRQ� LQ� (QJLQHHULQJ� DQG� &RQVWUXFWLRQ�
�-/$'5��� +DO� LQL� PHQXQMXNNDQ� NHQDLNDQ� SRSXODULWDV�

WHNQLN� ZDZDQFDUD� VHEDJDL� VDODK� VDWX� PHWRGH�
SHQJXPSXODQ�GDWD�VHFDUD�NXDOLWDWLI� 

6HFDUD�XPXP��WHNQLN�ZDZDQFDUD�GLODNVDQDNDQ�PHODOXL�
HQDP� WDKDSDQ�� \DLWX�� ���� PHQJLGHQWLILNDVL�
SHUPDVDODKDQ� SHQHOLWLDQ� DWDX� IHQRPHQD� \DQJ� DNDQ�
GLWHOLWL�� ���� PHQJHPEDQJNDQ� GHVDLQ� ZDZDQFDUD�
PHOLSXWL� SHUWDQ\DDQ� ZDZDQFDUD� GDQ� SURWRNRO�
ZDZDQFDUD�� ���� PHODNXNDQ� ZDZDQFDUD� WHUKDGDS�
QDUDVXPEHU�� ���� WUDQVNULSVL� GDQ� WUDQVODVL�� ���� DQDOLVLV�
GDWD� ZDZDQFDUD�� GDQ� ���� SHODSRUDQ�� 6HVXDL� VLIDWQ\D��
GDWD� \DQJ� GLNXPSXONDQ� PHODOXL� WHNQLN� ZDZDQFDUD�
ELDVDQ\D� EHUVLIDW� NXDOLWDWLI� GDULSDGD� NXDQWLWDWLI�
�*DOYLQ�� ������� 2OHK� NDUHQDQ\D�� KDVLO� GDUL� DQDOLVLV�
ZDZDQFDUD� MXJD� XPXPQ\D� EHUVLIDW� NXDOLWDWLI�
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�SHQMHODVDQ� GDQ� HNVSORUDVL� PHQGDODP�� GLEDQGLQJNDQ�
NXDQWLWDWLI��SHQJXMLDQ�GDQ�JHQHUDOLVDVL�� 

6HEDJDL� VHEXDK� PHWRGH� GDODP� SHQHOLWLDQ� NXDOLWDWLI��
WHNQLN� ZDZDQFDUD� PHPLOLNL� EHEHUDSD� NDUDNWHULVWLN�
\DQJ� PHQMDGL� WDQWDQJDQ� WHUVHQGLUL� GDODP� SHQHOLWLDQ��
WHUXWDPD� WHUNDLW� OHPDKQ\D� MXVWLILNDVL� XNXUDQ� VDPSHO�
�MXPODK� ZDZDQFDUD�� GDQ� NXUDQJQ\D� UHOLDELOLWDV�
�NHDQGDODQ�� GDUL� KDVLO� SHQHOLWLDQ�� %HUEHGD� GHQJDQ�
WHNQLN� NXDQWLWDWLI� VHSHUWL� VXUYHL� NXLVLRQHU� PLVDOQ\D��
GDODP� WHNQLN� ZDZDQFDUD� VXOLW� GLWHQWXNDQ� WHUOHELK�
GDKXOX�MXPODK�ZDZDQFDUD�\DQJ�GLDQJJDS�FXNXS�XQWXN�
PHPHQXKL� SHQJXPSXODQ� GDWD�� +DO� LQL� NDUHQD�
SHQJXPSXODQ� GDWD� WHNQLN�ZDZDQFDUD� GLDQJJDS� FXNXS�
ELODPDQD� VDWXUDVL� �NHMHQXKDQ�� GDWD� WHODK� WHUFDSDL��
6HODLQ� LWX�� DQDOLVLV� GDWD� ZDZDQFDUD� MXJD� VDQJDW�
EHUJDQWXQJ� SDGD� NHFDNDSDQ� SHQHOLWL� \DQJ� WHUOLEDW�
GDODP�PHQJRODK�GDQ�PHQJDQDOLVLV�GDWD� \DQJ� WHUVHGLD��
'HQJDQ�GHPLNLDQ��VLIDW�DQDOLVLV�PHQMDGL�VXE\HNWLI�GDQ�
GDSDW� PHQJKDVLONDQ� WHPXDQ� \DQJ� NXUDQJ� NRQVLVWHQ�
�NXUDQJ�DQGDO���.HGXDQ\D�PHQMDGL�NULWLN�XWDPD�GDODP�
SHQHUDSDQ�WHNQLN�ZDZDQFDUD�ROHK�SDUD�DKOL� 

%HUEDJDL� OLWHUDWXU� \DQJ� DGD� WHODK�PHPEDKDV� EHUEDJDL�
DVSHN� GDODP� SHQHUDSDQ� WHNQLN� ZDZDQFDUD� VHSHUWL�
WHQWDQJ� SHQHQWXDQ� ORNDVL� GDQ� GXUDVL� ZDZDQFDUD�
�:HLVV�� ������� SURVHV� VHOHNVL� QDUDVXPEHU� ZDZDQFDUD�
�5XELQ�	�5XELQ���������SURVHV�SHQ\XVXQDQ�SHUWDQ\DDQ�
ZDZDQFDUD� �3DWWRQ�� ������ 5XELQ� 	� 5XELQ�� �������
PDXSXQ� SURVHGXU� SHODNVDQDDQ� ZDZDQFDUD� VHFDUD�
XPXP� �%ULQNPDQQ�	�.YDOH�� ������ 3DWWRQ�� �������'L�
VLVL� ODLQ�� OLWHUDWXU� LQL� WLGDN� PHQ\HGLDNDQ� VHEXDK�
UHNRPHQGDVL� SURVHGXU� ZDZDQFDUD� \DQJ� VLVWHPDWLV�
XQWXN� PHPEDQWX� SDUD� SHQHOLWL� GDODP� PHPDQIDDWNDQ�
WHNQLN� ZDZDQFDUD�� WHUXWDPD� GL� ELGDQJ� PDQDMHPHQ�
NRQVWUXNVL�� 6WXGL� LQL� EHUWXMXDQ� XQWXN�PHQJLQYHVWLJDVL�
EHUEDJDL� LVX� \DQJ� DGD� GDQ� PHQJHPEDQJNDQ� VHEXDK�
NHUDQJND� SURVHGXU� ZDZDQFDUD� XQWXN� PHQLQJNDWNDQ�
SHUIRUPD� SHQHOLWLDQ� NXDOLWDWLI� GL� ELGDQJ� PDQDMHPHQ�
NRQVWUXNVL� GL� ,QGRQHVLD�� 6WXGL� LQL� PHPHULNVD�
SHUPDVDODKDQ� WHUVHEXW� PHODOXL� DQDOLVLV� OLWHUDWXU�
VLVWHPDWLV� GDUL� GXD� MXUQDO� \DQJ� EHUEHGD�� VDWX� MXUQDO�
QDVLRQDO�GDQ�VDWX�MXUQDO�LQWHUQDVLRQDO�� 

���6WXGL�/LWHUDWXU 

:DZDQFDUD� VHEDJDL� VDODK� VDWX� WHNQLN� SHQJXPSXODQ�
GDWD�NXDOLWDWLI� WHODK�VHULQJ�GLJXQDNDQ�XQWXN�SHQHOLWLDQ�
WHUNDLW�PDQDMHPHQ�NRQVWUXNVL��.DUDNWHULVWLN�GDUL�WHNQLN�
ZDZDQFDUD�DGDODK�HNVSORUDVL�PHQGDODP�GDQ�REVHUYDVL�
PHQ\HOXUXK� WHUKDGDS� VHEXDK� IHQRPHQD� \DQJ� PHQMDGL�
RE\HN�SHQHOLWLDQ��:DZDQFDUD�SDOLQJ�XPXP�PHOLEDWNDQ�
VHWLGDNQ\D� GXD� RUDQJ� –� VDWX� RUDQJ� VHEDJDL�
SHZDZDQFDUD� GDQ� VDWX� RUDQJ� VHEDJDL� QDUDVXPEHU�
�+RILVL�GNN���������0HVNLSXQ�GHPLNLDQ�WLGDN�PHQXWXS�
NHPXQJNLQDQ� ZDZDQFDUD� GLODNXNDQ� OHELK� GDUL� GXD�
RUDQJ� \DQJ� GLVHEXW� ZDZDQFDUD� NHORPSRN� �JURXS�
LQWHUYLHZ��� $GDSXQ� GDWD� \DQJ� GLSHUROHK� XPXPQ\D�
EHUVLIDW� NXDOLWDWLI� VHSHUWL� VLNDS�� SHULODNX� GDQ� RSLQL�
QDUDVXPEHU� WHUKDGDS� VXDWX� IHQRPHQD� SHQHOLWLDQ�
�*DOYLQ�������� 

$NKLU-DNKLU�LQL��SRSXODULWDV�ZDZDQFDUD�VHEDJDL�VHEXDK�
WHNQLN� SHQJXPSXODQ� GDWD� VHPDNLQ� PHQLQJNDW��
WHUXWDPD� XQWXN� SHQHOLWLDQ-SHQHOLWLDQ� PDQDMHPHQ�

NRQVWUXNVL� GL� WLQJNDW� JOREDO�� .HXQJJXODQ� WHNQLN�
ZDZDQFDUD�WHUOHWDN�SDGD�GHWDLO�GDWD�\DQJ�GLNXPSXONDQ�
VHKLQJJD� SHQHOLWLDQ� GL� ELGDQJ� PDQDMHPHQ� NRQVWUXNVL�
GDSDW� PHQJDPELO� PDQIDDW� XQWXN� PHPSHUROHK�
SDQGDQJDQ� UHDOLVWLN� WHUKDGDS� VXDWX� IHQRPHQD� \DQJ�
WLGDN� GDSDW� GLKLWXQJ� VHFDUD� QXPHULN�� $QDOLVLV� \DQJ�
GLODNXNDQ�EHUVLIDW�GHVNULSWLI�\DQJ�PHPXQJNLQNDQ�SDUD�
SHQHOLWL� PHPEHULNDQ� SHQMHODVDQ� WHUSHULQFL� WHUNDLW�
VLWXDVL�GDQ�IHQRPHQD�\DQJ�DGD�� 

'L�VLVL�ODLQ��WHNQLN�ZDZDQFDUD�PHPLOLNL�EHEHUDSD�NULWLN�
\DQJ�PHQMDGL�NHOHPDKDQQ\D��6HEDJDL�VDODK�VDWX�WHNQLN�
SHQJXPSXODQ� GDWD� VHFDUD� NXDOLWDWLI�� EHEHUDSD� DKOL�
PHQJNULWLVL� WHNQLN� ZDZDQFDUD� VHEDJDL� WHNQLN� \DQJ�
PHPEXWXKNDQ� ZDNWX� GDQ� ELD\D� EHVDU� �$OVKHQTHHWL��
������ +RILVL� GNN�� ������� VXE\HNWLI� NDUHQD� VDQJDW�
EHUJDQWXQJ� SDGD� NHFDNDSDQ� SHQHOLWL� \DQJ� WHUOLEDW�
GDODP� SHQJXPSXODQ� GDQ� DQDOLVLV� GDWD� �+RILVL� GNN��
�������NXUDQJ�NRQVLVWHQ�GDQ�DQGDO��$OVKHQTHHWL��������
+RILVL� GNN�� ������� GDQ� EHUNDLWDQ� GHQJDQ� LVX� HWLND�
PHQJLQJDW� ZDZDQFDUD� PHOLEDWNDQ� PDQXVLD� VHEDJDL�
QDUDVXPEHUQ\D��$OVKHTHHWL��������� 

'HQJDQ�GHPLNLDQ�WHUGDSDW�NHEXWXKDQ�DNDQ�VWDQGDU�GDQ�
SDQGXDQ� WHUNDLW� SHQHUDSDQ� WHNQLN� ZDZDQFDUD� \DQJ�
GLODNXNDQ� ROHK� SDUD� SHQHOLWL� GL� ELGDQJ� PDQDMHPHQ�
NRQVWUXNVL��6WXGL�LQL�PHPEDKDV�EHUEDJDL�WDQWDQJDQ�GDQ�
LVX�GDODP�SHODNVDQDDQ�WHNQLN�ZDZDQFDUD��+DVLO�GLVNXVL�
GLKDUDSNDQ� GDSDW� PHPEHULNDQ� UHNRPHQGDVL� EHUXSD�
VWDQGDU� GDQ� SDQGXDQ� \DQJ� GDSDW� GLJXQDNDQ� ROHK� SDUD�
SHQHOLWL� \DQJ� DNDQ� PHODNVDQDNDQ� SHQHOLWLDQ� NXDOLWDWLI�
PHODOXL� WHNQLN� ZDZDQFDUD�� .XUDQJQ\D� GLVNXVL� GDQ�
SHQHOLWLDQ� WHUNDLW� KDO� LQL�PHPEXND� SHOXDQJ� EDJL� VWXGL�
LQL� XQWXN� EHUNRQWULEXVL� GDODP� SHQHUDSDQ� WHNQLN�
ZDZDQFDUD� GL� ELGDQJ� PDQDMHPHQ� NRQVWUXNVL� SDGD�
NKXVXVQ\D��GDQ�GLVLSOLQ�LOPX�ODLQ�SDGD�XPXPQ\D� 

���0HWRGH� 

6WXGL� LQL�PHQHUDSNDQ� NDMLDQ� OLWHUDWXU� VLVWHPDWLV� XQWXN�
PHQJDQDOLVLV� EHUEDJDL� OLWHUDWXU� HPSLULV� \DQJ� DGD�
GHQJDQ� IRNXV� SDGD� LGHQWLILNDVL� LVX-LVX� SHQHUDSDQ�
WHNQLN� ZDZDQFDUD�� .DMLDQ� OLWHUDWXU� VLVWHPDWLV�
�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��PHUXSDNDQ�VHEXDK�WHNQLN�
DQDOLVLV�SXVWDND�VLVWHPDWLV�\DQJ�WHODK�VHULQJ�GLWHUDSNDQ�
ROHK�SDUD�SHQHOLWL� VHEHOXPQ\D� �&KDQ�GNN��������&KDQ�
	�2ZXVX��������+DQVHQ���������7HNQLN�LQL�PHQFDNXS�
OLPD� WDKDS� VLVWHPDWLV� GDODP� PHQJNDML� OLWHUDWXU� \DQJ�
DGD�VHEDJDLPDQD�WHUOLKDW�SDGD�*DPEDU��� 

7DKDS����,GHQWLILNDVL�VXPEHU�SXVWDND 

,GHQWLILNDVL� WHUKDGDS�GXD�MXUQDO� LOPLDK�VHEDJDL�VXPEHU�
SXVWDND� GLODNXNDQ� GDODP� VWXGL� LQL�� \DLWX� -RXUQDO� RI�
&RQVWUXFWLRQ� (QJLQHHULQJ� DQG� 0DQDJHPHQW� �-&(0��
GDQ� -XUQDO� 7HNQLN� 6LSLO� �-76��� .HGXDQ\D�
PHUHSUHVHQWDVLNDQ� SHUNHPEDQJDQ� LOPX� PDQDMHPHQ�
NRQVWUXNVL�GL�NDQFDK�JOREDO��ROHK�-&(0��GDQ�QDVLRQDO�
�ROHK� -76��� 7HUGDSDW� HQDP� NULWHULD� SHPLOLKDQ� VXPEHU�
SXVWDND� LQL� VHEDJDL� EHULNXW�� ���� PHUXSDNDQ� MXUQDO�
LOPLDK� SHULQJNDW� DWDV� �-&(0� XQWXN� SHULQJNDW� JOREDO�
4��GDODP�GDWDEDVH�6-5��-76�XQWXN�SHULQJNDW�QDVLRQDO�
6��GDODP�GDWDEDVH�6,17$�������GLWHUELWNDQ�ROHK�EDGDQ�
DVRVLDVL�SURIHVL�DWDX�NHLOPXDQ��-&(0�ROHK�$6&(�GDQ�
-76�ROHK�,7%�������WHODK�PHQHUELWNDQ�DUWLNHO�SHQHOLWLDQ�
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GL�ELGDQJ�PDQDMHPHQ�NRQVWUXNVL�VHFDUD�EHUNDOD�OHELK�GDUL�
��� WDKXQ� �-&(0� VHMDN� ����� YHUVL� FHWDN� GDQ� ����� YHUVL�
RQOLQH�� -76� VHMDN� ������� ���� PHQHUDSNDQ� SURVHV� SHHU-
UHYLHZ� \DQJ� WUDQVSDUDQ�� ���� PHPLOLNL� DNUHGLWDVL� GDQ�
WHULQGHNV� VHFDUD� EHUNDOD�� GDQ� ���� GDSDW� GLDNVHV� ROHK�
SHQHOLWL� 

7DKDS����3HQFDULDQ�SXVWDND�WHUNDLW 

3HQFDULDQ�SXVWDND� WHUNDLW�GLODNXNDQ�GHQJDQ�PHQHPXNDQ�
OHWDN� PHVLQ� SHQFDUL� SDGD� NHGXD� ODPDQ� MXUQDO� WHUVHEXW��
8QWXN� ODPDQ� -&(0�� VHEXDK�SHQFDULDQ� ODQMXW� �DGYDQFHG�
VHDUFK�� GLODNXNDQ� GHQJDQ� HQWU\� GDWD� VHEDJDL� EHULNXW��
SHQFDULDQ� GLODNXNDQ� WHUKDGDS� ³DOO� SDSHU´� \DQJ�
PHQJDQGXQJ� NDWD� ³LQWHUYLHZ´� XQWXN� WRSLN� WHUNDLW�
³FRQVWUXFWLRQ� PDQDJHPHQW´� \DQJ� WHODK� GLSXEOLNDVLNDQ�
GDODP� UHQWDQJ� ZDNWX� ��� WDKXQ� �GDUL� ����-�������
+DVLOQ\D�VHEDQ\DN�����DUWLNHO�EHUKDVLO�GLGDSDWNDQ� 

6HGDQJNDQ� XQWXN� ODPDQ� -76�� WLGDN� WHUGDSDW� DGYDQFHG�
VHDUFK�VHKLQJJD�SHQFDULDQ�SXVWDND�KDQ\D�GLODNXNDQ�SDGD�
PHVLQ� SHQFDUL� GHQJDQ� HQWU\� GDWD� VHEDJDL� EHULNXW�� NDWD�
NXQFL� ³ZDZDQFDUD´� GDQ� ³LQWHUYLHZ´� \DQJ� WHUGDSDW� SDGD�
VHPXD� EDJLDQ� DUWLNHO�� +DVLOQ\D� KDQ\D� WHUGDSDW� �� DUWLNHO�
\DQJ� PHPXDW� NDWD� NXQFL� WHUVHEXW� ��� DUWLNHO� XQWXN�
³ZDZDQFDUD´�GDQ���DUWLNHO�EDUX�XQWXN�³LQWHUYLHZ´�� 

7DKDS����3HQ\HOHNVLDQ�SXVWDND� 

3HPHULNVDDQ� VHFDUD� YLVXDO� GLODNXNDQ� WHUKDGDS� DUWLNHO�
\DQJ�WHODK�GLSHUROHK��7XMXDQ�GDUL�SHPHULNVDDQ�YLVXDO�LQL�
DGDODK� XQWXN� PHQ\HOHNVL� OLWHUDWXU� \DQJ� UHOHYDQ� GHQJDQ�
VWXGL� \DQJ� GLODNXNDQ�� 3HPHULNVDDQ� YLVXDO� GLODNXNDQ�
GHQJDQ�GXD�FDUD�� ����PHPEDFD�DEVWUDN�VHFDUD�GHWDLO�GDQ�
����PHPEDFD� FHSDW� �VNLPPLQJ�� LVL� DUWLNHO� WHUXWDPD�SDGD�
EDJLDQ� PHWRGH� SHQHOLWLDQ�� $GDSXQ� NULWHULD� XQWXN�
PHQ\HOHNVL�SXVWDND�\DQJ�UHOHYDQ�DGDODK�VHEDJDL�EHULNXW��
���� WHNQLN� ZDZDQFDUD� GLODNXNDQ� VHEDJDL� WHNQLN�
SHQJXPSXODQ�GDWD� �EDLN�VHEDJDL�PHWRGH�SULPHU�PDXSXQ�
VHNXQGHU��� ���� NDWD� ³ZDZDQFDUD´� \DQJ� KDQ\D�
GLFDQWXPNDQ� VHEDJDL� VHEXDK� UHIHUHQVL� �PLVDOQ\D� SDGD�
EDJLDQ�NDMLDQ�SXVWDND��GLNHOXDUNDQ������VHPXD�MHQLV�GDWD�
WHUPDVXN� GDODP� DQDOLVLV�� ���� VWXGL� \DQJ� WLGDN�
PHQMHODVNDQ� VHFDUD� MHODV� MXPODK� ZDZDQFDUD� MXJD� WHWDS�
WHUVHOHNVL� PDVXN� VHEDJDL� SXVWDND� \DQJ� UHOHYDQ��
%HUGDVDUNDQ� NULWHULD� VHOHNVL� WHUVHEXW�� KDVLO� SHQ\HOHNVLDQ�
SXVWDND�PHPEHULNDQ�����DUWLNHO� UHOHYDQ�GDUL� -&(0�GDQ�
��DUWLNHO�UHOHYDQ�GDUL�-76� 

7DKDS����$QDOLVLV� 

$QDOLVLV� GLODNXNDQ� GHQJDQ�PHQHUDSNDQ� WKHPDWLF� FRGLQJ�
DQDO\VLV� \DQJ� PHQFDNXS� SURVHGXU� PHPEDFD� EHUXODQJ�
DUWLNHO�UHOHYDQ�\DQJ�WHUVHGLD��SHQJNRGHDQ�GDWD��HODERUDVL�
WHPD��GDQ�WLQMDXDQ�NHPEDOL��%U\PDQ�	�%HOO��������%UDXQ�
	�&ODUNH���������%HEHUDSD�WHPD�\DQJ�GLREVHUYDVL�GDODP�
VWXGL�LQL�PHQFDNXS��WDKXQ�SXEOLNDVL�� MXPODK�ZDZDQFDUD��
MXPODK�QDUDVXPEHU��MHQLV�ZDZDQFDUD��IRUPDW�ZDZDQFDUD��
GXUDVL� ZDZDQFDUD�� GDQ� MXVWLILNDVL� MXPODK� QDUDVXPEHU��
6WDWLVWLN�GHVNULSWLI� GLJXQDNDQ�XQWXN�PHQ\RNRQJ� WHPXDQ�
\DQJ�DGD� 

7DKDS����3HODSRUDQ�KDVLO�DQDOLVLV 

3HODSRUDQ� KDVLO� DQDOLVLV� EHUXSD� SUHVHQWDVL� GDWD� GDODP�
EHQWXN� JDPEDU� PDXSXQ� WDEHO� XQWXN� PHQJLOXVWUDVLNDQ�
EHUEDJDL� LVX� GDQ� NDUDNWHULVWLN� \DQJ� DGD� GDUL� SHQHUDSDQ�

WHNQLN� ZDZDQFDUD�� 'LVNXVL� PHQGDODP� GDQ� LPSOLNDVL�
GDUL� WHPXDQ� MXJD� GLEDKDV� VHVXDL� GHQJDQ� OLQJNXS�
SHQHOLWLDQ� VHKLQJJD� GDSDW� PHPEHULNDQ� UHNRPHQGDVL�
WHUNDLW� WHNQLN� ZDZDQFDUD�� 0HVNLSXQ� OLQJNXS� VWXGL� LQL�
DGD� SDGD� ELGDQJ� PDQDMHPHQ� NRQVWUXNVL�� KDVLO� VWXGL�
GDSDW� EHUNRQWULEXVL� EDJL� SHQHOLWLDQ� NXDOLWDWLI� GLVLSOLQ�
LOPX�ODLQQ\D�\DQJ�MXJD�PHQHUDSNDQ�WHNQLN�ZDZDQFDUD�� 

*DPEDU����.DMLDQ�OLWHUDWXU�VLVWHPDWLV�\DQJ�GLDGRSVL�GDODP�
VWXGL�LQL 

���+DVLO�	�'LVNXVL� 

%HUGDVDUNDQ� DQDOLVLV� \DQJ� WHODK� GLODNXNDQ�� WHPXDQ�
GDODP�VWXGL� LQL�GLNHORPSRNNDQ�GDQ�GLEDKDV�GDODP� WLJD�
EDJLDQ�� \DLWX� SHUEDQGLQJDQ� NDUDNWHULVWLN� SHQHUDSDQ�
WHNQLN� ZDZDQFDUD� EDLN� GL� WLQJNDW� JOREDO� PDXSXQ�
QDVLRQDO�� SHPEDKDVDQ� WHUNDLW� LVX-LVX� \DQJ� SDWXW�
GLSHUKDWLNDQ� GDODP� SHQJJXQDDQ� WHNQLN� ZDZDQFDUD�
VHEDJDL� PHWRGH� SHQJXPSXODQ� GDWD�� GDQ� VWDQGDU�
UHNRPHQGDVL� SHQHUDSDQ� WHNQLN� ZDZDQFDUD� GDODP�
SHQHOLWLDQ�NXDOLWDWLI� 

��� .DUDNWHULVWLN� WHNQLN� ZDZDQFDUD� GL� WLQJNDW�
JOREDO�GDQ�QDVLRQDO 

6HFDUD� XPXP�� WHPXDQ� VWXGL� LQL� PHQXQMXNNDQ� VHEXDK�
WUHQ� SRVLWLI� GDODP� SHQJJXQDDQ� WHNQLN� ZDZDQFDUD�
VHEDJDL� PHWRGH� SHQJXPSXODQ� GDWD� XQWXN� SHQHOLWLDQ�
WHUNDLW�PDQDMHPHQ�NRQVWUXNVL��+DO� LQL� WHUXWDPD� WHUOLKDW�
SDGD�*DPEDU� ��D�� \DQJ� PHQJJDPEDUNDQ� KDVLO� NDMLDQ�
SXEOLNDVL� MXUQDO� LQWHUQDVLRQDO� �-&(0�� GDODP� UHQWDQJ�
ZDNWX� ��� WDKXQ�� $JDN� EHUEHGD� GHQJDQ� WHPXDQ� SDGD�

���,GHQWLILNDVL�VXPEHU 

���3HQFDULDQ�SXVWDND�WHUNDLW 

���3HQ\HOHNVLDQ�3XVWDND 

���$QDOLVLV 

���3HODSRUDQ 

· -&(0��OHYHO�LQWHUQDVLRQDO 
· -76��OHYHO�QDVLRQDO� 

· .DWD�NXQFL�XQWXN�-&(0��µ,QWHUYLHZ¶��µFRQVWUXFWLRQ�
PDQDJHPHQW¶��µ����-���¶ 

· .DWD�NXQFL�XQWXN�-76���µ¶:DZDQFDUD¶��,QWHUYLHZ¶ 

· +DVLO�SHQFDULDQ�XQWXN�-&(0������DUWLNHO 
· +DVLO�SHQFDULDQ�XQWXN�-76�����DUWLNHO 

· 3HPHULNVDDQ�YLVXDO����UHDGLQJ�	�VNLPPLQJ� 
· .ULWHULD�6HOHNVL 

$UWLNHO�WHUVHOHNVL 
-&(0� ���� 
-76� �� 

$UWLNHO�WLGDN�WHUSDNDL 
-&(0� ��� 
-76� �� 

· 7KHPDWLF�FRGLQJ�DQDO\VLV 
· 6WDWLVWLN�GHVNULSWLI 

· 3UHVHQWDVL�GDWD 

· 'LVNXVL�GDQ�LPSOLNDVL 

· 5HNRPHQGDVL 
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-&(0��DQDOLVLV�SDGD�SXEOLNDVL�-76�PHQXQMXNNDQ� WUHQ�
SHQLQJNDWDQ�\DQJ�NXUDQJ�VLJQLILNDQ�PHQJLQJDW�MXPODK�
SXEOLNDVL� \DQJ� VHGLNLW� GDODP� UHQWDQJ�ZDNWX���� WDKXQ�
VHEDJDLPDQD� WHUOLKDW� SDGD� *DPEDU� ��E��� +DO� LQL�
PHQ\LUDWNDQ� EDKZD� SHQJJXQDDQ� WHNQLN� ZDZDQFDUD�
GDODP� SXEOLNDVL� GL� ELGDQJ� PDQDMHPHQ� NRQVWUXNVL�
PDVLK�PLQLP�GLODNXNDQ�SDGD�OHYHO�QDVLRQDO�� 

*DPEDU����3HQLQJNDWDQ�SHQHUDSDQ�WHNQLN�ZDZDQFDUD�SDGD�
-&(0�	�-76 

6HODLQ� LWX�� NDUDNWHULVWLN� SHQHUDSDQ� WHNQLN� ZDZDQFDUD�
ODLQQ\D�WHUOLKDW�SDGD�7DEHO���GLEDZDK��3HUWDPD�WHUNDLW�
GHQJDQ� IRUPDW� ZDZDQFDUD�� 6HFDUD� XPXP�� IRUPDW�
ZDZDQFDUD� GDSDW� GLEDJL� PHQMDGL� WLJD�� \DLWX��
ZDZDQFDUD� WLGDN� WHUVWUXNWXU�� ZDZDQFDUD� VHPL-
WHUVWUXNWXU��GDQ�ZDZDQFDUD�WHUVWUXNWXU��)HOORZV�	�/LX��
������� $QDOLVLV� SDGD� SXEOLNDVL� NHGXD� MXUQDO�
PHQXQMXNNDQ� EDKZD� VHEDJLDQ� EHVDU� SHQHOLWL� WLGDN�
PHQFDQWXPNDQ� GHQJDQ� MHODV� IRUPDW� ZDZDQFDUD� \DQJ�
PHUHND�WHUDSNDQ�GDODP�SXEOLNDVL�PHUHND��������SDGD�
-&(0� GDQ� ������ SDGD� -76��� +DO� LQL� VDQJDW�
GLVD\DQJNDQ� PHQJLQJDW� SHQMHODVDQ� WHUNDLW� IRUPDW�
ZDZDQFDUD� \DQJ� GLWHUDSNDQ� SHQWLQJ� XQWXN�
PHPEHULNDQ� JDPEDUDQ� PHQJHQDL� FDUD� SHUWDQ\DDQ�
ZDZDQFDUD�GLDMXNDQ�GDQ�SURVHV�ZDZDQFDUD�GLODNXNDQ��
'DUL� WLJD� IRUPDW�ZDZDQFDUD�\DQJ�DGD�� VHEDJLDQ�EHVDU�
SXEOLNDVL� -&(0� PHQHUDSNDQ� ZDZDQFDUD� VHPL-
WHUVWUXNWXU���������\DQJ�PHPEHULNDQ�NHVHPSDWDQ�EDJL�
SHZDZDQFDUD� XQWXN� PHQJDMXNDQ� SHUWDQ\DDQ� GL� OXDU�
GDUL� GDIWDU� SHUWDQ\DDQ� ZDZDQFDUD� \DQJ� WHODK� GLVXVXQ�
VHEHOXPQ\D�� :DZDQFDUD� GHQJDQ� IRUPDW� LQL� MXJD�
PHPEHULNDQ� NHOXZHVDQ� EDJL� SHZDZDQFDUD� XQWXN�
PHQJJDOL� LQIRUPDVL� OHELK� GDODP� GDUL� UHVSRQ� MDZDEDQ�
QDUDVXPEHU�VHODPD�ZDZDQFDUD�EHUODQJVXQJ� 

'LOLKDW�GDUL�VDUDQD�ZDZDQFDUDQ\D��WDWDS�PXND�PHQMDGL�
VDUDQD�ZDZDQFDUD�\DQJ�SDOLQJ�XPXP�GLODNXNDQ��\DLWX�
VHEHVDU� ������ XQWXN� -&(0� GDQ� ������ XQWXN� -76��
:DZDQFDUD�VHFDUD�NRQYHQVLRQDO�GLODNXNDQ�VHFDUD�WDWDS�
PXND� GLPDQD� SHZDZDQFDUD� KDGLU� GL� KDGDSDQ�
QDUDVXPEHU� XQWXN� PHQJDMXNDQ� SHUWDQ\DDQ-SHUWDQ\DDQ�
ZDZDQFDUD�� 6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� WHNQRORJL��
VDUDQD� ZDZDQFDUD� ODLQ� PXQFXO� XQWXN� PHPXGDKNDQ�
SURVHV� SHQJXPSXODQ� GDWD� VHSHUWL� ZDZDQFDUD� YLD�
WHOHSRQ�GDQ� VN\SH��3DGD�SHQHUDSDQ� WHNQLN�ZDZDQFDUD�
GL� OHYHO� LQWHUQDVLRQDO� VHEDJDLPDQD� WHUOLKDW� SDGD�
SXEOLNDVL� -&(0�� VDUDQD� ZDZDQFDUD� YLD� WHOHSRQ�
PDXSXQ�PXOWLSOH� �OHELK� GDUL� VDWX� VDUDQD�� WHODK� OD]LP�
GLJXQDNDQ� XQWXN� PHPXGDKNDQ� SURVHV� SHQJXPSXODQ�
GDWD�� 6HGDQJNDQ� XQWXN� SXEOLNDVL� GL� OHYHO� QDVLRQDO�
�-76�� WHUOLKDW� WDWDS� PXND� PDVLK� GLWHUDSNDQ� VHEDJDL�
VDUDQD� XWDPD� GDODP� PHODNXNDQ� SURVHV� ZDZDQFDUD��
6DPD�VHSHUWL�NDUDNWHULVWLN� VHEHOXPQ\D��VHEDJLDQ�EHVDU�
SHQHOLWL� WLGDN� PHQFDQWXPNDQ� GHQJDQ� MHODV� VDUDQD�
ZDZDQFDUD�\DQJ�PHUHND�WHUDSNDQ� 

7HUNDLW� GXUDVL�� VWXGL� LQL� PHPEDJL� WLJD� GXUDVL�
ZDZDQFDUD� \DLWX�� ZDZDQFDUD� GHQJDQ� GXUDVL� NXUDQJ�
GDUL� �� MDP�� GXUDVL� DQWDUD� �� KLQJJD� �� MDP�� GDQ� GHQJDQ�
GXUDVL� OHELK� GDUL� �� MDP��$QDOLVLV�PHQXQMXNNDQ� EDKZD�
SHQFDQWXPDQ� GXUDVL� ZDZDQFDUD� VDQJDW� MDUDQJ�
GLODNXNDQ� ROHK� SDUD� SHQHOLWL� PDQDMHPHQ� NRQVWUXNVL�
GDODP� SXEOLNDVL� PHUHND� ������� SXEOLNDVL� -&(0� GDQ�
����� SXEOLNDVL� -76� WLGDN� PHQFDQWXPNDQ� GXUDVL�
ZDZDQFDUD���3DGDKDO�GXUDVL�ZDZDQFDUD�GDSDW�PHQMDGL�
VDODK� VDWX� LQGLNDWRU� NXDOLWDV� GDWD�ZDZDQFDUD� WHUXWDPD�
XQWXN� ZDZDQFDUD� \DQJ� GLODNXNDQ� VHFDUD� VHPL-
WHUVWUXNWXU� GDQ� PHQGDODP� �LQ-GHSWK� LQWHUYLHZ��� 'DUL�
WLJD� GXUDVL� \DQJ� DGD�� PD\RULWDV� SHQHOLWL� PHODNXNDQ�
ZDZDQFDUD� NXUDQJ� GDUL� �� MDP� �VHEHVDU� ������ GDQ�
DQWDUD���KLQJJD���MDP��VHEHVDU������� 

.DUDNWHULVWLN� VHODQMXWQ\D� WHUNDLW� NHEHUDJDPDQ�
QDUDVXPEHU� \DQJ� VHFDUD� XPXP� GLEDJL� GXD�� \DLWX�
KRPRJHQ�GDQ�KHWHURJHQ��1DUDVXPEHU�KRPRJHQ�EHUDUWL�
EDKZD� QDUDVXPEHU� PHPLOLNL� NDUDNWHULVWLN� \DQJ� VDPD�
�PLVDOQ\D�GDUL� VDWX�SRSXODVL� \DQJ�VDPD�DWDX�PHPLOLNL�
SRVLVL� MDEDWDQ� \DQJ� VDPD��� VHGDQJNDQ� QDUDVXPEHU�
KHWHURJHQ� EHUDUWL� EDKZD� QDUDVXPEHU� \DQJ�
GLZDZDQFDUD�PHPLOLNL�ODWDU�EHODNDQJ�GDQ�NDUDNWHULVWLN�
\DQJ� EHUEHGD� �PLVDOQ\D� ZDZDQFDUD� WHUKDGDS�
NRQWUDNWRU�� NRQVXOWDQ� GDQ� SHPLOLN� SUR\HN�� DWDX�
ZDZDQFDUD� WHUKDGDS� EHUDJDP� SURIHVL� VHSHUWL� PDQDMHU�
SUR\HN��DGPLQLVWUDVL�NRQWUDN��SHQJDZDV� ODSDQJDQ��GDQ�
ODLQ-ODLQ���$QDOLVLV�PHQXQMXNNDQ�EDKZD�VHEDJLDQ�EHVDU�
SXEOLNDVL� PHODNXNDQ� ZDZDQFDUD� GHQJDQ� VLIDW�
KHWHURJHQ��������XQWXN�-&(0�GDQ�������XQWXN�-76��� 

6HODLQ� LWX�� WHNQLN� ZDZDQFDUD� GDSDW� MXJD� GLOLKDW� GDUL�
WXMXDQ�SHQHUDSDQQ\D�\DLWX�VHEDJDL�PHWRGH�SULPHU�DWDX�
VHEDJDL� PHWRGH� VHNXQGHU�� 6HEDJDL� PHWRGH� SULPHU�
DUWLQ\D� EDKZD� ZDZDQFDUD� GLJXQDNDQ� VHEDJDL� WHNQLN�
XWDPD� GDODP� SHQJXPSXODQ� GDWD�� 3HQJHUWLDQ� LQL�
PHQFDNXS�EDKZD�WHNQLN�ZDZDQFDUD�GLJXQDNDQ�VHEDJDL�
VDWX-VDWXQ\D� WHNQLN� SHQJXPSXODQ� GDWD� �GDODP� NDVXV�
SHQHOLWLDQ� NXDOLWDWLI� PXUQL�� DWDX� GLJXQDNDQ� VHEDJDL�
WHNQLN� XWDPD� SHQJXPSXODQ� GDWD� �GDODP� NDVXV�
SHQHOLWLDQ� FDPSXUDQ� DWDX�PL[HG�PHWKRGV��� 6HGDQJNDQ�
ZDZDQFDUD� VHEDJDL� PHWRGH� VHNXQGHU� PHPLOLNL� DUWL�
EDKZD�ZDZDQFDUD�GLWHUDSNDQ� VHEDJDL� WHNQLN� VHNXQGHU�
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DWDX� SHOHQJNDS� GDODP� SHQHOLWLDQ�� 'LVLQL�� ZDZDQFDUD�
GDSDW�GLJXQDNDQ�VHEDJDL� VDODK� VDWX� WHNQLN�SHQJXPSXODQ�
GDWD� \DQJ� VLIDWQ\D� VHNXQGHU�� PLVDOQ\D� XQWXN�
PHPYDOLGDVL� SHUWDQ\DDQ� NXLVLRQHU� �SLORW� VWXG\��PDXSXQ�
XQWXN�YDOLGDVL�WHPXDQ�XWDPD��PLVDOQ\D�H[SHUW�YDOLGDWLRQ�
WHUKDGDS� VXDWX� NHUDQJND� DWDX� VXSSRUW� V\VWHP���
%HUGDVDUNDQ� DQDOLVLV�� VHEDJLDQ� EHVDU� SXEOLNDVL�
LQWHUQDVLRQDO� �-&(0�� PHQJJXQDNDQ� WHNQLN� ZDZDQFDUD�
VHEDJDL� PHWRGH� VHNXQGHU� VHEHVDU� ������� 6HEDOLNQ\D�
SDGD� SXEOLNDVL� QDVLRQDO� �-76�� WHNQLN� ZDZDQFDUD�
GLJXQDNDQ�VHEDJDL�PHWRGH�SULPHU�VHEHVDU�������� 

7HUDNKLU�� SHQHOLWLDQ� LQL� MXJD� EHUKDVLO� PHQJNODVLILNDVL�
YDULDVL� WRSLN�\DQJ�GLEDKDV�GDODP�SXEOLNDVL� LQWHUQDVLRQDO�
�-&(0�� PDXSXQ� QDVLRQDO� �-76��� %HUGDVDUNDQ� DQDOLVLV��
VHEDJLDQ�EHVDU�SXEOLNDVL�LQWHUQDVLRQDO�PHPEDKDV�WHQWDQJ�

7DEHO����.DUDNWHULVWLN�ZDZDQFDUD�DQWDUD�-&(0�GDQ�-76 

.DUDNWHULVWLN -XPODK�SXEOLNDVL�-&(0 -&(0���� -XPODK�SXEOLNDVL�-76 -76���� 
)RUPDW�ZDZDQFDUD 

7LGDN�WHUVWUXNWXU � ���� � ���� 
6HPL�WHUVWUXNWXU �� ����� � ����� 
7HUVWUXNWXU �� ����� � ����� 
7LGDN�MHODV ��� ����� � ����� 
7RWDO ��� ���� � ���� 

6DUDQD�ZDZDQFDUD 
7DWDS�PXND �� ����� � ����� 
7HOHSRQ � ���� � ���� 
0XOWLSOH �� ���� � ���� 
7LGDN�MHODV ��� ����� � ����� 
7RWDO ��� ���� � ���� 

'XUDVL�ZDZDQFDUD 
����MDP �� ���� � ���� 
$QWDUD���KLQJJD���MDP � ���� � ���� 
!���MDP � ���� � ���� 
7LGDN�MHODV ��� ����� � ������ 
7RWDO ��� ���� � ���� 

.HEHUDJDPDQ�QDUDVXPEHU 
+RPRJHQ �� ����� � ����� 
+HWHURJHQ ��� ����� � ����� 
7LGDN�MHODV �� ����� � ����� 
7RWDO ��� ���� � ���� 

7XMXDQ�ZDZDQFDUD 
6HEDJDL�PHWRGH�SULPHU �� ����� � ����� 
6HEDJDL�PHWRGH�VHNXQGHU ��� ����� � ����� 
7RWDO ��� ���� � ���� 

7RSLN�SHQHOLWLDQ 
$XWRPDWLRQ �� ���� � ���� 
%,0�	�GLJLWDOL]DWLRQ �� ���� � ���� 
&DVH�VWXGLHV � ���� � ���� 
&RQVWUXFWLRQ�60(�	�HQWUHSUHQHXUVKLS �� ���� � ���� 
&RQVWUXFWLRQ�PDQDJHPHQW �� ����� � ����� 
&RQVWUXFWLRQ�PHWKRG � ���� � ���� 
&RQVWUXFWLRQ�SODQQLQJ � ���� � ���� 
&RQVWUXFWLRQ�ZDVWH � ���� � ���� 
'HFLVLRQ-PDNLQJ�	�PRGHOLQJ �� ����� � ���� 
'HIHFWV � ���� � ���� 
(TXLSPHQW � ���� � ���� 
+6( �� ���� � ����� 
.QRZOHGJH�PDQDJHPHQW � ���� � ���� 
3HUIRUPDQFH�	�SURGXFWLYLW\ �� ���� � ���� 
46��FRVW�	�FRQWUDFWXDO�LVVXHV� �� ���� � ����� 
4XDOLW\�PDQDJHPHQW � ���� � ����� 
5LVN�PDQDJHPHQW �� ���� � ���� 
6FKHGXOLQJ�	�SURJUDPPLQJ �� ���� � ����� 
6WDNHKROGHU�PDQDJHPHQW � ���� � ���� 
:RUNHU�LVVXHV��HTXDOLW\��:/%��HWF�� � ���� � ���� 
7RWDO ��� ���� � ���� 

VLVWHP�SHPRGHODQ�GDQ�SHQJDPELODQ�NHSXWXVDQ���������
GLLNXWL� GHQJDQ� PDQDMHPHQ� NRQVWUXNVL� VHFDUD� XPXP�
�������� GDQ� LVX-LVX� .�� GDQ� OLQJNXQJDQ� ��������
6HGDQJNDQ� SDGD� SXEOLNDVL� QDVLRQDO�� WRSLN� SHQHOLWLDQ�
VHFDUD� GRPLQDQ� PHPEDKDV� PDQDMHPHQ� NRQVWUXNVL�
VHFDUD� XPXP� �������� GDQ� VLVDQ\D� EHUNDLWDQ� GHQJDQ�
PDQDMHPHQ�PXWX��SHQMDGZDODQ��TXDQWLW\�VXUYH\LQJ��GDQ�
.��� 

����%HUEDJDL�LVX�GDODP�SHQHUDSDQ�WHNQLN�ZDZDQFDUD 

3HQHUDSDQ� WHNQLN� ZDZDQFDUD� GDODP� SHQHOLWLDQ�
PDQDMHPHQ� NRQVWUXNVL� PDXSXQ� SHQHOLWLDQ� NXDOLWDWLI�
ODLQQ\D� PHQJKDGDSL� EHUEDJDL� LVX� \DQJ� SDWXW�
GLSHUKDWLNDQ�� 6HEDJDL� VDODK� VDWX� PHWRGH� SHQJXPSXODQ�
GDWD� VHFDUD� NXDOLWDWLI�� WHNQLN� ZDZDQFDUD� EHUVLIDW�
LQYHVWLJDWLI� GDQ� H[SORUDWLI� GDODP� SURVHV� SHQJXPSXODQ�
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GDWDQ\D�� VHUWD� GHVNULSWLI� GDQ� VXE\HNWLI� GDODP� SURVHV�
DQDOLVLVQ\D�� ,VX� SHUWDPD� WHUNDLW� SHPDQIDDWDQ� WHNQLN�
ZDZDQFDUD� WHUNDLW�GHQJDQ�NHXQJJXODQ�GDQ�NHOHPDKDQ�
GDUL�WHNQLN�LQL�VHEDJDL�PHWRGH�SHQJXPSXODQ�GDWD�� 

6HEDJDLPDQD�SDGD�WHNQLN�SHQHOLWLDQ�NXDOLWDWLI� ODLQQ\D��
NHXQJJXODQ� WHNQLN� ZDZDQFDUD� WHUOHWDN� SDGD�
NHPXGDKDQ� SHQJXPSXODQ� GDWD� PHQJLQJDW� MXPODK�
ZDZDQFDUD� �VDPSOH�� \DQJ� GLEXWXKNDQ� NHFLO�
GLEDQGLQJNDQ�GHQJDQ�WHNQLN�NXDQWLWDWLI��9DVLOHORX�GNN��
������� 6HODLQ� LWX�� VLIDWQ\D� IRNXV� WHUKDGDS� VDWX�
IHQRPHQD� SHQHOLWLDQ� VHKLQJJD� REVHUYDVL� GDQ� DQDOLVLV�
GDSDW� GLODNXNDQ� VHFDUD� PHQGDODP�� 'L� VLVL� ODLQ��
NHOHPDKDQ� WHNQLN� ZDZDQFDUD� WHUOHWDN� SDGD� WLQJNDW�
NHVXOLWDQ� GDQ� ODPDQ\D� ZDNWX� \DQJ� GLSHUOXNDQ� XQWXN�
PHQJDQDOLVLV� GDWD�� $QDOLVLV� GDWD� EHUVLIDW� VXE\HNWLI� –�
DUWLQ\D� VDQJDW� EHUJDQWXQJ� SDGD� NHFDNDSDQ� SHQHOLWL�
GDODP� PHQJDQDOLVLV� GDWD� ZDZDQFDUD� \DQJ� WHUVHGLD��
.HXQJJXODQ�GDQ�NHOHPDKDQ�GLDWDV�VHEDLNQ\D�GLNHWDKXL�
VHEHOXP� VHRUDQJ�SHQHOLWL�PHODNXNDQ�SHQHOLWLDQ� VHFDUD�
NXDOLWDWLI�� 

,VX� VHODQMXWQ\D� WHUNDLW� VLIDW� GDUL� WHNQLN� ZDZDQFDUD��
3HQHOLWLDQ� NXDOLWDWLI� XPXPQ\D� EHUWXMXDQ� XQWXN�
PHQJJDOL� VHEXDK� IHQRPHQD� SHQHOLWLDQ� VHFDUD�
PHQGDODP� �LQ-GHSWK�� VHKLQJJD� GLSHUROHK� SHPDKDPDQ�
PHQ\HOXUXK� GLEDQGLQJNDQ� SHQHOLWLDQ� NXDQWLWDWLI� \DQJ�
OHELK� JHQHUDO�� %HUGDVDUNDQ� MHQLV� VDPSOLQJ� \DQJ�
GLODNXNDQ�� WHNQLN� ZDZDQFDUD� ELDVDQ\D� PHQHUDSNDQ�
SXUSRVLYH� VDPSOLQJ� GLPDQD� QDUDVXPEHU� WHODK�
GLWHQWXNDQ�EHUGDVDUNDQ�FLUL�NKXVXVQ\D��9DVLOHORX�GNN��
������� -HQLV� QDUDVXPEHU� \DQJ� GLZDZDQFDUD� MXJD�
ELDVDQ\D� EHUVLIDW� QDUDVXPEHU� DKOL� �H[SHUW�� \DQJ�
PHPHQXKL� NULWHULD-NULWHULD� WHUWHQWX� VHVXDL� GHQJDQ�
NHEXWXKDQ� GDQ� SHUWDQ\DDQ� SHQHOLWLDQ�� 'DWD� \DQJ�
GLNXPSXONDQ� MXJD�ELDVDQ\D�EHUVLIDW�NXDOLWDWLI� �*DOYLQ��
������� 7HNQLN� ZDZDQFDUD� OD]LP� GLWHUDSNDQ� SDGD�
SHQHOLWLDQ-SHQHOLWLDQ� \DQJ� PHQJJXQDNDQ� SHQGHNDWDQ�
VWXGL�NDVXV��FDVH�VWXG\���HWKQRJUDIL��GLVNXVL�NHORPSRN�
WHUDUDK� �IRFXV� JURXS� GLVFXVVLRQ��� SHQHOLWLDQ� WLQGDNDQ�
�DFWLRQ� UHVHDUFK��� PDXSXQ� SHQHOLWLDQ� PHWRGH�
FDPSXUDQ��PL[HG�PHWKRG��ODLQQ\D� 

,VX� EHULNXWQ\D� WHUNDLW� VDWXUDVL� GDWD� VHEDJDL� SHQHQWX�
MXPODK�ZDZDQFDUD�� 6DWXUDVL� GDWD� DWDX� NHMHQXKDQ� GDWD�
DGDODK� LVX� VHQWUDO�GDODP�SHQHUDSDQ� WHNQLN�ZDZDQFDUD�
NDUHQD� PHPSHQJDUXKL� NHWHUFXNXSDQ� GDWD� \DQJ� SDGD�
DNKLUQ\D� EHUGDPSDN� SDGD� NXDOLWDV� KDVLO� DQDOLVLV�
ZDZDQFDUD�� 0HQXUXW� *DOYLQ� �������� VDWXUDVL� GDWD�
DGDODK� WLWLN� GLPDQD� WLGDN� WHUGDSDW� ODJL� LQIRUPDVL� EDUX�
\DQJ� UHOHYDQ� EDJL� SHQHOLWLDQ� PHVNLSXQ� OHELK� EDQ\DN�
ZDZDQFDUD� GLODNXNDQ�� 0HVNLSXQ� SHQWLQJ�� VWXGL� LQL�
PHQJLGHQWLILNDVL�EDKZD�VHEDJLDQ�EHVDU�SXEOLNDVL�EDLN�
LQWHUQDVLRQDO� �-&(0�� PDXSXQ� QDVLRQDO� �-76�� WLGDN�
PHQFDQWXPNDQ�GHQJDQ�MHODV�DSDNDK�SHQHOLWLDQ�PHUHND�
WHODK� PHQFDSDL� VDWXUDVL� GDWD� DWDX� WLGDN� EHVHUWD�
DODVDQQ\D�� 

'L� VLVL� ODLQ�� PHVNLSXQ� EHOXP� WHUGDSDW� NHVHSDNDWDQ�
WHUNDLW� MXPODK� ZDZDQFDUD� \DQJ� GLSHUOXNDQ�� EHEHUDSD�
SHQHOLWLDQ� WHODK� PHUHNRPHQGDVL� MXPODK� PLQLPXP�
ZDZDQFDUD� DJDU� WHUFDSDL� VDWXUDVL� GDWD�� &RQWRKQ\D�
*XHVW�GNN��������\DQJ�PHQ\DUDQNDQ�MXPODK�PLQLPXP�
ZDZDQFDUD�VHEDQ\DN�����PDXSXQ�.ZRN�	�/DX��������
GDQ� <DQJ� 	� 6KHQ� ������� \DQJ� PHUHNRPHQGDVLNDQ�

MXPODK� DQWDUD� ��� KLQJJD� ��� ZDZDQFDUD�� %HEHUDSD�
SHQHOLWL� ODLQ� IRNXV� SDGD� OLPLWDVL� SHQHOLWLDQ� VHSHUWL�
NHWHUEDWDVDQ�ZDNWX�GDQ�ELD\D�\DQJ�EHUSHQJDUXK�EHVDU�
WHUKDGDS�MXPODK�ZDZDQFDUD��6HEDJDL�FRQWRK��0HQFKHV�
	� +DQQD� ������� \DQJ� PHODNXNDQ� ZDZDQFDUD� WDWDS�
PXND� EHUNHVLPSXODQ� EDKZD� ELD\D� PHQMDGL� IDNWRU�
XWDPD�GDODP�SHQHQWXDQ�MXPODK�ZDZDQFDUD�\DQJ�GDSDW�
PHUHND�ODNXNDQ�� 

6HODLQ� LWX�� EHEHUDSD� SXEOLNDVL� PHPEHULNDQ� DODVDQ�
SUDJPDWLV�VHEDJDL�XSD\D� MXVWLILNDVL� MXPODK�ZDZDQFDUD�
\DQJ� PHUHND� ODNXNDQ�� 6HEDJDL� FRQWRK�� *XR� GNN��
������� PHPEHULNDQ� DODVDQ� EDKZD� MXPODK� ZDZDQFDUD�
PHUHND� GLWHQWXNDQ� EHUGDVDUNDQ� SHUWLPEDQJDQ� EDKZD�
VHWLDS� LQIRUPDVL� \DQJ� GLWHULPD� GDUL� VHRUDQJ�
QDUDVXPEHU� KDUXV� GLGXNXQJ� DWDX� GLYHULILNDVL� ROHK�
QDUDVXPEHU� ODLQQ\D�� 6HGDQJNDQ� 5DRXIL� 	� )D\HN�
������� PHQHQWXNDQ� MXPODK� ZDZDQFDUD� EHUGDVDUNDQ�
UHSUHVHQWDVL� QDUDVXPEHU� XQWXN� VHWLDS� SRSXODVL� \DQJ�
PHQMDGL�WDUJHW�SHQHOLWLDQ�PHUHND� 

,VX� VHODQMXWQ\D� WHUNDLW� NXDOLWDV� DQDOLVLV� GDWD� \DQJ�
GLODNXNDQ� ROHK� SHQHOLWL�� :DZDQFDUD� VHEDJDL� WHNQLN�
SHQJXPSXODQ� GDWD� VHFDUD� NXDOLWDWLI� VDQJDW� EHUJDQWXQJ�
SDGD�NHFDNDSDQ�SHQHOLWL�GDODP�PHQJDQDOLVLV�GDWD�\DQJ�
WHODK� GLNXPSXONDQ�� 6HFDUD� XPXP�� VHPDNLQ� DKOL�
VHRUDQJ�SHQHOLWL�PDND�VHPDNLQ�EDLN�DQDOLVLV�GDWD�\DQJ�
GLODNXNDQ�� .HDKOLDQ� SHQHOLWL� GDODP� PHQJDQDOLVLV� GDWD�
WHUJDQWXQJ� SDGD�� WLQJNDW� IDPLOLDULWDV� SHQHOLWL� WHUKDGDS�
IHQRPHQD� SHQHOLWLDQ�� SHQJDODPDQ� PHODNXNDQ�
SHQHOLWLDQ� VHUXSD�� DWDX� NHFDNDSDQ� ODLQQ\D� \DQJ�
GLSHUOXNDQ�XQWXN�PHQJDQDOLVLV�GDWD�� 

7HUGDSDW� WLJD� MHQLV� DQDOLVLV� \DQJ� XPXP� GLJXQDNDQ�
XQWXN� PHQJDQDOLVLV� GDWD� ZDZDQFDUD�� \DLWX� DQDOLVLV� LVL�
�FRQWHQW� DQDO\VLV��� DQDOLVLV� SHQJNRGHDQ� �FRGLQJ�
DQDO\VLV��� GDQ� DQDOLVLV� ZDFDQD� �GLVFRXUVH� DQDO\VLV���
&RQWHQW�DQDO\VLV�DGDODK�VHEXDK�WHNQLN�XQWXN�PHPEXDW�
NHVLPSXODQ� YDOLG� GDUL� LVL� VXDWX� GRNXPHQ� DWDX� GDWD��
&RGLQJ� DQDO\VLV� PHQHNDQNDQ� SDGD� DVSHN� SHQJNRGHDQ�
GDUL� GDWD� \DQJ� DGD� XQWXN� PHQJLGHQWLILNDVL� SROD-SROD�
DWDX� KXEXQJDQ-KXEXQJDQ� VHFDUD� HNVSOLVLW� PDXSXQ�
LPSOLVLW�� 6HGDQJNDQ� GLVFRXUVH� DQDO\VLV� PLULS� VHSHUWL�
FRQWHQW� DQDO\VLV� WHWDSL� GLVLQL� PHOLEDWNDQ� LQYHVWLJDVL�
PHQGHWDLO� GDUL� VHWLDS� SHUQ\DWDDQ� GDQ� DUJXPHQW� \DQJ�
DFDS� NDOL� GLXWDUDNDQ� ROHK� SDUD� QDUDVXPEHU�� 6WXGL� LQL�
PHQHPXNDQ� EDKZD� VHEDJLDQ� EHVDU� SXEOLNDVL� WLGDN�
PHQ\DWDNDQ�VHFDUD� MHODV�MHQLV�DQDOLVLV�\DQJ�GLWHUDSNDQ�
GDQ� KDQ\D� VHEDJLDQ� NHFLO� \DQJ� PHQHUDSNDQ� FRQWHQW�
PDXSXQ�FRGLQJ�DQDO\VLV� 

'DODP�SURVHV�DQDOLVLVQ\D��SHQHOLWL�GDSDW�PHQJJXQDNDQ�
EHEHUDSD� DODW� EDQWX� EHUXSD� SHUDQJNDW� OXQDN� DQDOLVLV�
NXDOLWDWLI� \DQJ� VDDW� LQL� WHUVHGLD� EHUDJDP� MHQLV� DQWDUD�
ODLQ�19LYR��0D[TGD��$WODV�WL��GOO��3HUDQJNDW� OXQDN� LQL�
DGDODK� DODW� EDQWX� SHQHOLWL� GDODP� PHPSURVHV� GDWD�
ZDZDQFDUD�GHQJDQ�PHQ\HGLDNDQ�EHUEDJDL�PDFDP�ILWXU�
XQWXN� PHODNXNDQ� FRQWHQW�� FRGLQJ� PDXSXQ� GLVFRXUVH�
DQDO\VLV�� 0HVNLSXQ� EHUJXQD�� VWXGL� LQL� PHQHPXNDQ�
EDKZD�WLGDN�EDQ\DN�SXEOLNDVL�\DQJ�PHPDQIDDWNDQ�DODW�
EDQWX�LQL�GDODP�DQDOLVLV�PHUHND��+DQ\D�VHEDJLDQ�NHFLO�
SXEOLNDVL� LQWHUQDVLRQDO� \DQJ� WHODK� PHQJJXQDNDQ�
19LYR�VHEDJDL�DODW�EDQWX�DQDOLVLV�GDWD�GDODP�SHQHOLWLDQ�
PHUHND��DQWDUD�ODLQ��/HH�GNN���������%URFNPDQ���������
GDQ�-HHODQL�GNN�������� 



��� Vol. 27 No. 3, Desember 2020 

+DQVHQ� 

Diterima 18 Pebruari 2020, Direvisi 16 November 2020, Diterima untuk dipublikasikan 2 Desember 2020 

Copyright      2020 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.27.3.10 

7HUNDLW� GHQJDQ� SRSXODULWDVQ\D�� VWXGL� LQL� PHQHPXNDQ�
EDKZD� WHNQLN�ZDZDQFDUD� WHODK�XPXP�GLWHUDSNDQ�GDODP�
SHQHOLWLDQ� PDQDMHPHQ� NRQVWUXNVL� GL� OHYHO� LQWHUQDVLRQDO�
WHWDSL�PDVLK� MDUDQJ� GLWHUDSNDQ� GL� OHYHO� QDVLRQDO� GHQJDQ�
NHQDLNDQ�WUHQ�SHQHUDSDQ�\DQJ�NXUDQJ�VLJQLILNDQ��+DO�LQL�
WHUMDGL�GLVHEDENDQ�ROHK�EHEHUDSD�KDO�DQWDUD�ODLQ��WHUGDSDW�
EHUDJDP� YHUVL� SURVHGXU� WHNQLN� ZDZDQFDUD�� NHWLDGDDQ�
VWDQGDU� GDQ� SDQGXDQ� XQWXN� PHQHUDSNDQ� WHNQLN�
ZDZDQFDUD�� KLQJJD� DQJJDSDQ� EDKZD� WHPXDQ� WHNQLN�
ZDZDQFDUD�NXUDQJ�YDOLG�GDQ�DQGDO�GLEDQGLQJNDQ�GHQJDQ�
WHNQLN� NXDQWLWDWLI�� 6WXGL� LQL� EHUXVDKD� PHQMDZDE�
WDQWDQJDQ� LQL� GDQ� PHQGRURQJ� SHQJJXQDDQ� WHNQLN�
ZDZDQFDUD� VHEDJDL� VDODK� VDWX� WHNQLN�SHQJXPSXODQ�GDWD�
VHFDUD�NXDOLWDWLI�GL�,QGRQHVLD� 

����5HNRPHQGDVL�SHQHUDSDQ�WHNQLN�ZDZDQFDUD 

3HPLOLKDQ� PHWRGRORJL� SHQHOLWLDQ� \DQJ� WHSDW� PHUXSDNDQ�
KDO� SHQWLQJ� GDODP� SUR\HN� SHQHOLWLDQ� DSDSXQ�� 7HNQLN�
ZDZDQFDUD� WHODK� ODPD� GLPDQIDDWNDQ� VHEDJDL� PHWRGH�
SHQJXPSXODQ�GDWD�VHFDUD�NXDOLWDWLI��0HVNLSXQ�WHODK�DFDS�
NDOL� GLJXQDNDQ�� EHOXP� WHUGDSDW� SHQHOLWLDQ� \DQJ� VHFDUD�
NKXVXV�PHPEDKDV�SHQHUDSDQ�WHNQLN�ZDZDQFDUD�WHUXWDPD�
GDUL� DVSHN� PHWRGRORJLQ\D� GL� ELGDQJ� PDQDMHPHQ�
NRQVWUXNVL�� +DO� LQL� PHQJDNLEDWNDQ� PXQFXOQ\D� EHUDJDP�
FDUD� SHQHUDSDQ� WHNQLN� ZDZDQFDUD� �MXPODK� ZDZDQFDUD��
MXVWLILNDVL�� VWUXNWXU�� GOO�� \DQJ� SDGD� DNKLUQ\D�
PHQ\HEDENDQ� KDVLO� WHPXDQ� GLDQJJDS� NXUDQJ� YDOLG� GDQ�
DQGDO�� 8QWXN� LWX� VWXGL� LQL� PHPEHULNDQ� EHEHUDSD�
UHNRPHQGDVL�WHUNDLW�PHWRGRORJL�VWDQGDU�SHQHUDSDQ�WHNQLN�
ZDZDQFDUD�� 

5HNRPHQGDVL� LQL� XWDPDQ\D� WHUNDLW� GHQJDQ� SURVHGXU�
ZDZDQFDUD�� 6WXGL� LQL� PHQHPXNDQ� EDQ\DN� SHQHOLWLDQ�
\DQJ� WLGDN� PHQMHODVNDQ� VHFDUD� GHWDLO� SURVHGXU�
ZDZDQFDUD� \DQJ� PHUHND� WHUDSNDQ�� 3DGDKDO� SURVHGXU�
ZDZDQFDUD� PHQMHODVNDQ� DOXU� SURVHV� WHNQLN� ZDZDQFDUD�
GLWHUDSNDQ�� VHNDOLJXV� XQWXN� PHPDVWLNDQ� EDKZD�
ZDZDQFDUD� WHODK� GLODNVDQDNDQ� GHQJDQ� EHQDU�� 6HFDUD�
XPXP��SURVHGXU�ZDZDQFDUD��*DPEDU����GLPXODL�GHQJDQ��
���� PHQJLGHQWLILNDVL� SHUPDVDODKDQ� SHQHOLWLDQ� DWDX�
IHQRPHQD�\DQJ�DNDQ�GLWHOLWL������PHQJHPEDQJNDQ�GHVDLQ�
ZDZDQFDUD�PHOLSXWL�SHUWDQ\DDQ�ZDZDQFDUD�GDQ�SURWRNRO�
ZDZDQFDUD�� ���� PHODNXNDQ� ZDZDQFDUD� WHUKDGDS�
QDUDVXPEHU�� ����PHODNXNDQ� WUDQVNULSVL�GDQ� WUDQVODVL�� ����
PHQJDQDOLVLV�GDWD�ZDZDQFDUD��GDQ� ����PHODSRUNDQ�KDVLO�
WHPXDQ�ZDZDQFDUD�� 

,GHQWLILNDVL� IHQRPHQD� VWXGL� PHQMDGL� ODQJNDK� SHUWDPD�
\DQJ�KDUXV�GLODNVDQDNDQ��3DGD�ODQJNDK�LQL��SHQHOLWL�KDUXV�
PHQHQWXNDQ� DSDNDK� IHQRPHQD� VWXGL�PHPDQJ� VHEDLNQ\D�
GLWHOLWL� PHODOXL� VHEXDK� WHNQLN� NXDOLWDWLI� VHSHUWL�
ZDZDQFDUD� DWDX� WLGDN�� 6HEDJDL� PHWRGH� SHQJXPSXODQ�
GDWD�VHFDUD�NXDOLWDWLI��WHNQLN�ZDZDQFDUD�WHSDW�GLJXQDNDQ�
ELODPDQD�� ���� SHUPDVDODKDQ� SHQHOLWLDQ�PHUXSDNDQ� VXDWX�
IHQRPHQD�EDUX�GL� OXDU� UDQDK�SHQHOLWLDQ�\DQJ�VXGDK�DGD��
DWDX� ���� SHUOX� GLODNXNDQ� REVHUYDVL� ODQJVXQJ� VHFDUD�
PHQGDODP�WHUKDGDS�IHQRPHQD�VWXGL� 

/DQJNDK� NHGXD� DGDODK� PHQJHPEDQJNDQ� GHVDLQ�
ZDZDQFDUD� \DQJ� WHUGLUL� GDUL� SHQJHPEDQJDQ� SURWRNRO�
ZDZDQFDUD�� PDWULNV� SHUWDQ\DDQ� ZDZDQFDUD�� GDQ� VNHGXO�
ZDZDQFDUD�� 3URWRNRO� ZDZDQFDUD� DGDODK� VHEXDK�
LQVWUXPHQ� \DQJ� GLVXVXQ� XQWXN� PHPEHULNDQ� DOXU�
SHUFDNDSDQ�DQWDUD�SHZDZDQFDUD�GDQ�QDUDVXPEHU��6HFDUD�

*DPEDU����.HUDQJND�VLVWHPDWLV�SURVHGXU�ZDZDQFDUD 

XPXP�� SURWRNRO� ZDZDQFDUD� GDSDW� GLEDJL� PHQMDGL� WLJD�
EDJLDQ� DOXU�� \DLWX�� SHQGDKXOXDQ� �LQWURGXFWLRQ��� LVL�
�FRQWHQW��� GDQ� SHQXWXS� �FORVXUH��� 3DGD� EDJLDQ�
SHQGDKXOXDQ�� SHZDZDQFDUD� KDUXV� PHODNXNDQ�
SHUNHQDODQ� GLUL� VHNDOLJXV� PHQ\DPSDLNDQ� WRSLN� GDQ�
WXMXDQ� ZDZDQFDUD�� $SDELOD� WHUGDSDW� NRQGLVL-NRQGLVL�
WHUWHQWX� �PLVDOQ\D� ZDZDQFDUD� DNDQ� GLUHNDP� GDQ�
EHUVLIDW�UDKDVLD��VHEDLNQ\D�GLVDPSDLNDQ�SDGD�EDJLDQ�LQL�
MXJD�� 3DGD� EDJLDQ� LVL�� SHZDZDQFDUD� PXODL� PHPDVXNL�
VXEVWDQVL� GLODNXNDQQ\D� ZDZDQFDUD� \DLWX� PHQJDMXNDQ�
SHUWDQ\DDQ� ZDZDQFDUD� NHSDGD� QDUDVXPEHU�� -HQLV�
SHUWDQ\DDQ� \DQJ� GLDMXNDQ� GDSDW� EHUXSD� SHUWDQ\DDQ�
SHQGDKXOXDQ�� SHUWDQ\DDQ� WUDQVLVL�� SHUWDQ\DDQ� XWDPD��
GDQ� SHUWDQ\DDQ� SHQXWXS� �&DVWLOOR-0RQWR\D�� �������
3HUWDQ\DDQ� SHQGDKXOXDQ� EHUVLIDW� QHWUDO� GDQ� XPXPQ\D�
KDQ\D� PHQDQ\DNDQ� SHULKDO� SURILO� QDUDVXPEHU��
3HUWDQ\DDQ� WUDQVLVL� EHUWXMXDQ� XQWXN� PHQJKXEXQJNDQ�
DQWDUD� SHUWDQ\DDQ� SHQGDKXOXDQ� GHQJDQ� SHUWDQ\DDQ�
XWDPD�� PLVDOQ\D� GHQJDQ� PHQJDLWNDQ� LQIRUPDVL� SURILO�
QDUDVXPEHU�GHQJDQ� WRSLN�SHQHOLWLDQ��3HUWDQ\DDQ�XWDPD�
PHUXSDNDQ� SHUWDQ\DDQ� ZDZDQFDUD� \DQJ� SDOLQJ�
EHUNDLWDQ� GHQJDQ� WRSLN� GDQ� SHUWDQ\DDQ� SHQHOLWLDQ��
6HGDQJNDQ� SHUWDQ\DDQ� SHQXWXS� XPXPQ\D� GLJXQDNDQ�
XQWXN� PHQJDNKLUL� ZDZDQFDUD� GHQJDQ� PHPEHULNDQ�
NHVHPSDWDQ� NHSDGD� QDUDVXPEHU� XQWXN� PHPEHULNDQ�
WDPEDKDQ�MDZDEDQ�DWDX�UHVSRQ�� 

2OHK�NDUHQD�SHQWLQJ�XQWXN�PHQJHPEDQJNDQ�SHUWDQ\DDQ�
ZDZDQFDUD� \DQJ� WHSDW�� SHQHOLWL� GLDQMXUNDQ� XQWXN�
PHQ\XVXQ� GDIWDU� SHUWDQ\DDQ� ZDZDQFDUD� \DQJ�
GLKDUDSNDQ�GDSDW�PHQMDZDE�SHUWDQ\DDQ�SHQHOLWLDQ�\DQJ�

,GHQWLILNDVL�SHUPDVDODKDQ 

)HQRPHQD�VWXGL�\DQJ������EDUX��DWDX�����PHPEXWXKNDQ 
REVHUYDVL�GDQ�LQWHUDNVL�ODQJVXQJ 

'HVDLQ�ZDZDQFDUD 

3URWRNRO 
ZDZDQFDUD 

0DWULNV�SHUWDQ\DDQ 
ZDZDQFDUD 

7DUJHW�GDQ�VNHGXO 
ZDZDQFDUD 

3HODNVDQDDQ�ZDZDQFDUD 

:DZDQFDUD 
SLORW 

:DZDQFDUD 
DNWXDO 

0RGLILNDVL�GHVDLQ 
ZDZDQFDUD 

7UDQVNULSVL�GDQ���DWDX�WUDQVODVL 

$QDOLVLV�GDWD�ZDZDQFDUD 

3HODSRUDQ�WHPXDQ�ZDZDQFDUD 

7UDQVIHU�GDWD 
DXGLR 7UDQVNULSVL 7UDQVODVL 

�ELOD�GLSHUOXNDQ� 

)DPLOLDULVDVL 
3HQJNDMLDQ�GDWD 

�GHQJDQ�EHUEDJDL�WHNQLN�\DQJ�DGD� 

3URILO 
QDUDVXPEHU 6NHGXO�DNWXDO 7HPXDQ�

XWDPD 
.XWLSDQ 
UHVSRQ 
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DGD��0HQ\XVXQ�PDWULNV�SHUWDQ\DDQ�ZDZDQFDUD�LQL�MXJD�
PHUXSDNDQ� VDODK� VDWX� FDUD� XQWXN� PHPDVWLNDQ� VHPXD�
SHUWDQ\DDQ� SHQHOLWLDQ� \DQJ� KDUXV� GLWDQ\DNDQ� WHODK�
WHUPDVXN� GDODP� SHUWDQ\DDQ� ZDZDQFDUD�� 7DEHO� ��
EHULNXW� PHPEHULNDQ� FRQWRK� PDWULNV� SHUWDQ\DDQ�
ZDZDQFDUD�� 

7HUJDQWXQJ� SDGD� VDUDQDQ\D�� VNHGXO� ZDZDQFDUD�
VHEDLNQ\D� MXJD� GLNHPEDQJNDQ� VHEHOXP� ZDZDQFDUD�
DFWXDO� GLPXODL�� +DO� LQL� EHUWXMXDQ� XQWXN� PHPHWDNDQ�
UHQWDQJ�ZDNWX� \DQJ� GLSHUOXNDQ� XQWXN�PHQJXPSXONDQ�
GDWD� ZDZDQFDUD� VHVXDL� GHQJDQ� WDUJHW� MXPODK�
QDUDVXPEHU� \DQJ� DNDQ� GLZDZDQFDUDL�� 7HUOHELK� XQWXN�
SHQHOLWLDQ-SHQHOLWLDQ� \DQJ� GLEDWDVL� ROHK� ZDNWX� GDQ�
ELD\D�� &RQWRKQ\D� SHQHOLWLDQ� PDKDVLVZD� 6��PDJLVWHU�
\DQJ� PHPLOLNL� ZDNWX� WHUEDWDV� �� EXODQ� HIHNWLI� XQWXN�
PHQJXPSXONDQ� GDWD� DWDX� ELD\D� SHQHOLWLDQ� \DQJ�
WHUEDWDV� VHKLQJJD� KDQ\D� GDSDW� GLODNXNDQ� SDGD� VDWX�
ZLOD\DK� WHUWHQWX�� 8QWXN� LWX�� SDUD� SHQHOLWL� GLVDUDQNDQ�
XQWXN� PHQJHPEDQJNDQ� VNHGXO� ZDZDQFDUD�
VHEDJDLPDQD�WHUOLKDW�SDGD�7DEHO���EHULNXW�LQL� 

/DQJNDK� NHWLJD� DGDODK� SHODNVDQDDQ� ZDZDQFDUD�� 3DGD�
WDKDS� LQL�� VHEDLNQ\D� SHQHOLWL� PHODNXNDQ� ZDZDQFDUD�
SHQGDKXOXDQ� �SLORW� LQWHUYLHZ�� WHUOHELK� GDKXOX� GHQJDQ�
WXMXDQ� XQWXN� PHPDVWLNDQ� EDKZD� SHUWDQ\DDQ�
ZDZDQFDUD� \DQJ� DNDQ� GLDMXNDQ� WHODK� MHODV�� WHSDW� GDQ�
VHVXDL� GHQJDQ� WRSLN�SHQHOLWLDQ��6HODLQ� LWX��ZDZDQFDUD�
SHQGDKXOXDQ� LQL� MXJD� EHUPDQIDDW� XQWXN� PHODWLK�
SHZDZDQFDUD�XQWXN�PHQJHQDO�VLWXDVL�GDQ�NRQGLVL�\DQJ�
PXQJNLQ� WHUMDGL� VHODPD� ZDZDQFDUD� EHUODQJVXQJ�
VHKLQJJD� PHPEHULNDQ� NHVHPSDWDQ� EDJL� SHZDZDQFDUD�
XQWXN� PHQJHPEDQJNDQ� NHDKOLDQ� \DQJ� GLEXWXKNDQ�

7DEHO����&RQWRK�SHQJHPEDQJDQ�PDWULNV�SHUWDQ\DDQ�
ZDZDQFDUD 

1R 3HUWDQ\DDQ�
ZDZDQFDUD��3:� 

3HUWDQ\DDQ�
3HQHOLWLDQ��33� 3HQMHODVDQ 

� 3:�� 
%HUNDLWDQ�����

GHQJDQ�33�� 

'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 

� 3:�� %HUNDLWDQ�����
GHQJDQ�33�� 

'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 

� 3:�� 

%HUNDLWDQ�����
GHQJDQ�33�� 

'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 

� 3:�� 'HVNULSVL�� 
�� 3:��� 'HVNULSVL��� 

7DEHO����&RQWRK�VNHGXO�ZDZDQFDUD 

1DUDVXPEHU 
%XODQ�NH-� %XODQ�NH-� %XODQ�NH-� 

/RNDVL 
0� 0� 0� 0� 0� 0� 0� 0� 0� 0� 0� 0� 

16�� [                       3UR\HN�$ 

16��     [                   3UR\HN�% 

16��         [               3UR\HN�& 

16��             [           3UR\HN�$ 

16��                 [       3UR\HN�% 

16��                   [     3UR\HN�% 

16��                       [ 3UR\HN�& 

'VW«                         « 

GDODP� PHQJDMXNDQ� GDQ� PHPLPSLQ� MDODQQ\D�
ZDZDQFDUD�� 6HWHODK� PHQGDSDWNDQ� PDVXNDQ� GDUL�
ZDZDQFDUD� SHQGDKXOXDQ�� SHQHOLWL� GDSDW� PHUHYLVL�
NHPEDOL� SHUWDQ\DDQ� ZDZDQFDUD� DJDU� PHQMDGL� OHELK�
MHODV�GDQ�VHVXDL��6HODQMXWQ\D��ZDZDQFDUD�DNWXDO�GDSDW�
GLODNXNDQ� NHSDGD� WDUJHW� QDUDVXPEHU� \DQJ� PHPHQXKL�
NULWHULD�� 3HQWLQJ� XQWXN� PHQFDWDW� GXUDVL� ZDNWX�
ZDZDQFDUD� GDQ� PHPLQWD� L]LQ� WHUNDLW� SHUHNDPDQ�
ZDZDQFDUD� VHFDUD� DXGLR�� $SDELOD� QDUDVXPEHU�
EHUNHEHUDWDQ�ZDZDQFDUD�GLUHNDP��PDND�SHZDZDQFDUD�
GDSDW� PHODNXNDQ� ZDZDQFDUD� GHQJDQ� PHODNXNDQ�
SHQFDWDWDQ� DWDV� SRLQ-SRLQ� SHQWLQJ� \DQJ� GLVDPSDLNDQ�
ROHK�QDUDVXPEHU� 

/DQJNDK� VHODQMXWQ\D� DGDODK� SURVHV� WUDQVNULSVL� GDQ�
WUDQVODVL�� 7UDQVNULSVL� DGDODK� SURVHV� SHQFDWDWDQ� GDWD�
ZDZDQFDUD� GDUL� DXGLR� �UHNDPDQ�� PHQMDGL� EHQWXN�
QDVNDK� WXOLVDQ� �WUDQVNULS� ZDZDQFDUD��� 3URVHV�
WUDQVNULSVL�LQL�PHPDNDQ�ZDNWX�FXNXS�ODPD�GDQ�VDQJDW�
EHUJDQWXQJ�SDGD�NXDOLWDV�DXGLR� UHNDPDQ��2OHK�NDUHQD�
LWX�� VHEHOXP� ZDZDQFDUD� GLPXODL� SHQWLQJ� XQWXN�
PHPDVWLNDQ� DODW� UHNDP� GDQ� NRQGLVL� UXDQJDQ� WHODK�
GLDWXU�VHKLQJJD�PHPXQJNLQNDQ�NXDOLWDV�UHNDPDQ�\DQJ�
EDLN� GDQ� MHUQLK� GLGHQJDU�� 3DGD� NDVXV� SHUFDNDSDQ�
ZDZDQFDUD� GLODNVDQDNDQ� GDODP� EDKDVD� DVLQJ�� PDND�
SHUOX� GLODNXNDQ� SURVHV� WUDQVODVL� DWDX� SHQHUMHPDKDQ�
DWDV� WUDQVNULS� ZDZDQFDUD�� .HGXD� SURVHV� LQL� GDSDW�
GLSHUPXGDK�PHODOXL�SHUDQJNDW�OXQDN��VRIWZDUH��VHSHUWL�
19LYR�GDQ�VHMHQLVQ\D� 

$QDOLVLV�GDWD�ZDZDQFDUD�XPXPQ\D�PHOLEDWNDQ�SURVHV�
IDPLOLDULVDVL� GDWD� GDQ� SHQJNDMLDQ� GDWD�� )DPLOLDULVDVL�
GDWD�GLODNXNDQ�GHQJDQ�PHPEDFD� WUDQVNULS�ZDZDQFDUD�
VHFDUD� EHUXODQJ-XODQJ� XQWXN� PHQHPXNDQ� HOHPHQ-
HOHPHQ� DWDX� SHUQ\DWDDQ-SHUQ\DWDDQ� \DQJ� SHQWLQJ� GDQ�
PHPLOLNL� LPSOLNDVL�� 6HGDQJNDQ� SHQJNDMLDQ� GDWD�
GLODNXNDQ� XQWXN� PHPHULNVD� GDWD� VHFDUD� GHWDLO� GDQ�
PHQGDODP�GHQJDQ�PDNVXG�XQWXN�PHQJHQDOL�SROD-SROD�
KXEXQJDQ� \DQJ� DGD� DWDX� PHQJHPEDQJNDQ� WHPD�
WHUWHQWX�� 6HODPD� SURVHV� LQL�� VDWXUDVL� GDWD� PHQMDGL�
SHQWLQJ�GLPDQD�HOHPHQ�DWDX�SHUQ\DWDDQ�\DQJ�DGD�GDSDW�
VDOLQJ�PHQGXNXQJ�DWDX�PHQ\DQJJDK�VDWX�VDPD�ODLQ�� 

/DQJNDK� WHUDNKLU� DGDODK� SHODSRUDQ� \DLWX� SHQ\DMLDQ�
GDWD� GDQ� KDVLO� WHPXDQ� ZDZDQFDUD�� 6WXGL� LQL�
PHQ\DUDQNDQ� HPSDW� MHQLV� SHODSRUDQ� \DQJ� VHEDLNQ\D�
GLVDMLNDQ� GDODP� VHEXDK� SHQHOLWLDQ� NXDOLWDWLI� GHQJDQ�
WHNQLN� ZDZDQFDUD�� 3HUWDPD�� SHQ\DMLDQ� SURILO�
QDUDVXPEHU� KDUXV� GLEHULNDQ�� 3URILO� QDUDVXPEHU� GDSDW�
GLVDMLNDQ� GDODP� EHQWXN� WDEHO� PDXSXQ� JUDILN��
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7XMXDQQ\D� DGDODK� WUDQVSDUDQVL� GDWD� EDKZD� QDUDVXPEHU�
\DQJ� GLZDZDQFDUDL� PHPDQJ� PHUXSDNDQ� DKOL�
GLELGDQJQ\D�� .HGXD�� SHQ\DMLDQ� VNHGXO� ZDZDQFDUD� \DQJ�
EHULVL� DNWXDO� VNHGXO� ZDZDQFDUD� \DQJ� WHODK� GLODNXNDQ��
6NHGXO� DNWXDO� LQL� PLQLPDO� EHULVL� MXPODK� QDUDVXPEHU��
WDQJJDO� ZDZDQFDUD�� GDQ� GXUDVL� ZDNWX� ZDZDQFDUD��
.HWLJD�� SHQ\DMLDQ� WHPXDQ� XWDPD� �NH\� ILQGLQJV�� GDODP�
EHQWXN� WDEHO�� +DO� LQL� EHUWXMXDQ� XQWXN� PHPXGDKNDQ�
SHQHOLWL�GDODP�PHQHPXNDQ�SROD�KXEXQJDQ�DQWDUD�UHVSRQ�
VDWX� QDUDVXPEHU� GHQJDQ� QDUDVXPEHU� ODLQ� VHUWD�
PHPXGDKNDQ� GDODP� SHQJHORPSRNNDQ� WHPXDQ�� &RQWRK�
SHQ\DMLDQ� WHPXDQ�XWDPD� LQL� GDSDW� GLOLKDW� SDGD�7DEHO� ���
7HUDNKLU�� SHQ\DMLDQ� NXWLSDQ-NXWLSDQ� �TXRWHV�� VHEDJDL�
UHVSRQ� QDUDVXPEHU� WHUKDGDS� VXDWX� IHQRPHQD�� -HQLV�
SHQ\DMLDQ� NXWLSDQ� LQLODK� \DQJ� SDOLQJ� VHULQJ� GLODNXNDQ�
GDODP� SXEOLNDVL� \DQJ� DGD�� 'LVLQL�� SHQHOLWL� PHQJDPELO�
MDZDEDQ� DWDX� UHVSRQ� QDUDVXPEHU� GDODP� WDQGD� NXWLS�

7DEHO����&RQWRK�SHQ\DMLDQ�WHPXDQ�XWDPD 

1R 3HUWDQ\DDQ�:DZDQFDUD 1DUDVXPEHU�� 1DUDVXPEHU�� 1DUDVXPEHU�� GVW« 

� 3:�� 5HVSRQ��D 5HVSRQ��D 
5HVSRQ��E 

5HVSRQ��D 
5HVSRQ��E « 

� 3:�� 5HVSRQ��D 
5HVSRQ��E 5HVSRQ��D 5HVSRQ��D « 

� 3:�� 5HVSRQ��D 
5HVSRQ��E 5HVSRQ��D 5HVSRQ��D 

5HVSRQ��E « 

GVW « « « « « 

7DEHO����3DQGXDQ�SHQHUDSDQ�WHNQLN�ZDZDQFDUD�NKXVXVQ\D�GL�ELGDQJ�PDQDMHPHQ�NRQVWUXNVL 

.DUDNWHULVWLN 5HNRPHQGDVL 

.ULWHULD�QDUDVXPEHU�DKOL 

.XDOLILNDVL�XPXP� 
3URIHVLRQDO�\DQJ�EHNHUMD�GL�VHNWRU�NRQVWUXNVL 
0HPLOLNL�VHWLGDNQ\D����WDKXQ�SHQJDODPDQ�GL�LQGXVWUL�NRQVWUXNVL 
0HPLOLNL�ODWDU�EHODNDQJ�SHQGLGLNDQ�WHUNDLW�GLVLSOLQ�LOPX�NRQVWUXNVL 
.XDOLILNDVL�NKXVXV��WHUJDQWXQJ�NHEXWXKDQ�GDQ�OLQJNXS�SHQHOLWLDQ�� 
0HPLOLNL�SRVLVL�MDEDWDQ�PLQLPDO�VHEDJDL�VHRUDQJ�PDQDMHU 
0HPLOLNL�JHODU�PLQLPDO�0DJLVWHU��6�� 
0HPLOLNL�SXEOLNDVL�GL�ELGDQJ�PDQDMHPHQ�NRQVWUXNVL 
0HPLOLNL�NHDQJJRWDDQ�SURIHVL�SDGD�VDODK�VDWX�DVRVLDVL�SURIHVLRQDO�ELGDQJ�PDQDMHPHQ�
NRQVWUXNVL�\DQJ�GLDNXL�VHFDUD�QDVLRQDO 

-XPODK�ZDZDQFDUD 

3LOLK�VDODK�VDWX��WHUJDQWXQJ�SDGD�MXVWLILNDVL�� 
6NDOD�NHFLO���-���ZDZDQFDUD� 
6NDOD�PHQHQJDK����-���ZDZDQFDUD� 
6NDOD�EHVDU��GLDWDV����ZDZDQFDUD� 

-XVWLILNDVL�MXPODK�QDUDVXPEHU 

3LOLK�VDODK�VDWX� 
6DWXUDVL�GDWD 
5HNRPHQGDVL�GDUL�SHQHOLWLDQ�VHUXSD�VHEHOXPQ\D 
/LPLWDVL�SHQHOLWLDQ��NHWHUEDWDVDQ�ZDNWX�GDQ�ELD\D� 
5HSUHVHQWDVL�GDUL�VHWLDS�SRSXODVL�\DQJ�GLWHOLWL 
'DWD�WHODK�GLYHULILNDVL�DWDX�GLGXNXQJ�ROHK�QDUDVXPEHU�ODLQ 

6DUDQD�ZDZDQFDUD 
3LOLK�VDODK�VDWX� 
7DWDS�PXND 
0XOWLSOH 

$QDOLVLV�GDWD 

3LOLK�VDODK�VDWX� 
&RQWHQW�DQDO\VLV 
&RGLQJ�DQDO\VLV 
'LVFRXUVH�DQDO\VLV 

3HQ\DMLDQ�GDWD�GDQ�KDVLO�WHPXDQ 

0HQFDNXS� 
3HQ\DMLDQ�SURILO�QDUDVXPEHU 
3HQ\DMLDQ�VNHGXO�ZDZDQFDUD�DNWXDO 
3HQ\DMLDQ�WHPXDQ�XWDPD 
3HQ\DMLDQ�NXWLSDQ�UHVSRQ�QDUDVXPEHU 

VHEDJDL� EDKDQ� GLVNXVL� WHUKDGDS� VHEXDK� WHPD� \DQJ�
VHGDQJ�GLEDKDVQ\D�� 

%HUGDVDUNDQ� DQDOLVLV� PHQGDODP� WHUKDGDS� VHMXPODK�
EHVDU� SXEOLNDVL� PDQDMHPHQ� NRQVWUXNVL� EDLN� GL� OHYHO�
LQWHUQDVLRQDO� PDXSXQ� QDVLRQDO�� VWXGL� LQL�
PHQJHPEDQJNDQ� VHEXDK� SDQGXDQ� SHQHUDSDQ� WHNQLN�
ZDZDQFDUD� WHUXWDPD� XQWXN� ELGDQJ� PDQDMHPHQ�
NRQVWUXNVL�� 6HODPD� LQL� SHQHUDSDQ� WHNQLN� ZDZDQFDUD�
PDVLK� PHQHPXL� WDQWDQJDQ� WHUNDLW� LVX� YDOLGLWDV� GDQ�
UHOLDELOLWDV�VHEDJDL�VDODK�VDWX�PHWRGH�SHQJXPSXODQ�GDWD�
VHFDUD� NXDOLWDWLI�� 2OHK� NDUHQD� LWX�� VWXGL� LQL�
PHUHNRPHQGDVLNDQ� SDQGXDQ� SHQHUDSDQ� WHNQLN�
ZDZDQFDUD�VHEDJDLPDQD�WHUOLKDW�SDGD�7DEHO���GLEDZDK��
3DUD� SHQHOLWL� GDSDW� PHPDQIDDWNDQ� SDQGXDQ� WHUVHEXW�
XQWXN� PHPEDQWX� PHUHND� GDODP� PHODNVDQDNDQ�
SHQHOLWLDQ�NXDOLWDWLI�GHQJDQ�WHNQLN�ZDZDQFDUD�� 
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'LVLVL� ODLQ�� SHQXOLV� PHQ\DGDUL� EDKZD� SHQHUDSDQ��
WHNQLN�ZDZDQFDUD�GDODP� VXDWX�SHQHOLWLDQ� DNDQ� VDQJDW�
EHUJDQWXQJ�SDGD�EHUEDJDL�IDNWRU�ODLQ�VHODLQ�\DQJ�WHODK�
GLLGHQWLILNDVL�GDQ�GLEDKDV�GDODP�UHNRPHQGDVL�LQL��2OHK�
NDUHQDQ\D�� SDQGXDQ� LQL� GDSDW� GLPRGLILNDVL� VHVXDL�
GHQJDQ� NHSHUOXDQ� GDQ� OLPLWDVL� SHQHOLWLDQ�� 0HQJLQJDW�
ZDZDQFDUD� VHEDJDL� VDODK� VDWX� PHWRGH� SHQHOLWLDQ�
NXDOLWDWLI� \DQJ� EHUVLIDW� LQYHVWLJDWLI� GDQ� HNVSORUDWLI��
PDND�NHDEVDKDQ�SHQHOLWLDQ�GDQ�NHDQGDODQ�WHPXDQ�DNDQ�
VDQJDW� EHUJDQWXQJ� SDGD� NXDOLWDV� GDWD� \DQJ�
GLNXPSXONDQ� GDQ� NXDOLWDV� DQDOLVLV� \DQJ� GLODNXNDQ��
5HNRPHQGDVL� EHUXSD� SDQGXDQ� LQL� GLEHULNDQ� VHEDJDL�
VDODK� VDWX� XSD\D� XQWXN� PHPDVWLNDQ� SHQFDSDLDQ�
NHDEVDKDQ�GDQ�NHDQGDODQ�GDUL�WHNQLN�ZDZDQFDUD� 

���.HVLPSXODQ 

�� 6WXGL� LQL� EHUWXMXDQ� XQWXN� PHQ\HGLDNDQ� VHEXDK�
PHWRGRORJL� VWDQGDU� WHUNDLW� SHQHUDSDQ� WHNQLN�
ZDZDQFDUD� \DQJ� GLSHUROHK� PHODOXL� LQYHVWLJDVL�
PHQGDODP� WHUKDGDS� ���� SXEOLNDVL� GL� ELGDQJ�
PDQDMHPHQ� NRQVWUXNVL� EDLN� LQWHUQDVLRQDO� PDXSXQ�
QDVLRQDO��6HFDUD�XPXP��SHQHOLWLDQ� LQL�PHQHPXNDQ�
EDKZD� WHUMDGL� SHQLQJNDWDQ� MXPODK� SHQHOLWLDQ� \DQJ�
PHQJJXQDNDQ� WHNQLN� ZDZDQFDUD� VHEDJDL� PHWRGH�
SHQJXPSXODQ� GDWD�� +DO� LQL� WHUXWDPD� PHQJLQJDW�
NDUDNWHULVWLN� LQGXVWUL�NRQVWUXNVL�VHSHUWL� OLQJNXQJDQ�
NHUMD� \DQJ� GLQDPLV� GDQ� NRPSOHNV�� NHWHUOLEDWDQ�
EHUEDJDL�SLKDN�GDQ�VHNWRU��SHQHUDSDQ�PXOWL�GLVLSOLQ�
GDODP�SHODNVDQDDQQ\D��VHUWD�EHUEDJDL�PDVDODK�GDQ�
LVX� GDODP� SUDNWHN� NRQVWUXNVL� \DQJ� WHODK� PHQMDGL�
MHPEDWDQ� EDJL� SHQHUDSDQ� WHNQLN� ZDZDQFDUD� XQWXN�
PHPSHODMDUL� OHELK� GDODP� IHQRPHQD-IHQRPHQD�
WHUVHEXW� 

�� 6WXGL� LQL� MXJD� WHODK� EHUKDVLO� PHQJLGHQWLILNDVL� GDQ�
PHPEDKDV� VHFDUD� PHQGDODP� EHUEDJDL� LVX� GDODP�
SHQHUDSDQ� WHNQLN� ZDZDQFDUD�� DQWDUD� ODLQ��
NHXQJJXODQ�GDQ�NHOHPDKDQ�WHNQLN�ZDZDQFDUD��VLIDW�
WHNQLN�ZDZDQFDUD��VDWXUDVL�GDWD�ZDZDQFDUD��MXPODK�
ZDZDQFDUD� GDQ� QDUDVXPEHU�� GDQ� DQDOLVLV� GDWD�
ZDZDQFDUD�� 6HODLQ� LWX�� VWXGL� LQL� MXJD� WHODK�
PHQJHPEDQJNDQ� VHEXDK� NHUDQJND� VLVWHPDWLV�
SURVHGXU� ZDZDQFDUD� \DQJ� GDSDW� GLWHUDSNDQ� ROHK�
SDUD�SHQHOLWL�EDLN�GL�ELGDQJ�PDQDMHPHQ�NRQVWUXNVL�
PDXSXQ� ELGDQJ� ODLQQ\D� GL� ,QGRQHVLD�� .HUDQJND�
SURVHGXU� LQL� PHQFDNXS� HQDP� WDKDSDQ� VLVWHPDWLV�
SURVHV� ZDZDQFDUD�� \DLWX�� LGHQWLILNDVL�
SHUPDVDODKDQ�� GHVDLQ� ZDZDQFDUD�� SHODNVDQDDQ�
ZDZDQFDUD�� WUDQVNULSVL� GDQ�DWDX� WUDQODVL�� DQDOLVLV�
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SHQHUDSDQ� WHNQLN� ZDZDQFDUD�� ���� PHPDKDPL�
SHQHUDSDQ� GDQ� SURVHGXU� WHNQLN� ZDZDQFDUD� \DQJ�
WHSDW������PHQJLGHQWLILNDVL�EHUEDJDL�LVX�GDQ�SRWHQVL�
ELDV� GDODP� SHQHUDSDQ� WHNQLN� ZDZDQFDUD�� ����
PHQJLGHQWLILNDVL� QDUDVXPEHU� DKOL� VHVXDL� GHQJDQ�
NULWHULD� \DQJ� GLUHNRPHQGDVLNDQ�� GDQ� ����
PHQHQWXNDQ� SDUDPHWHU� SHQHOLWLDQ� \DQJ� VHVXDL�
VHSHUWL�MXPODK�QDUDVXPEHU��IRUPDW�ZDZDQFDUD��GDQ�
MXVWLILNDVL�MXPODK�ZDZDQFDUD� 
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-RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG�
0DQDJHPHQW��9RO������������������� 
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DQG�0DQDJHPHQW��9RO������������������� 
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0HWKRGV�IRU�&RQVWUXFWLRQ���WK�(GLWLRQ�� 

*DOYLQ��5����������³+RZ�PDQ\�LQWHUYLHZV�DUH�HQRXJK"�
'R� TXDOLWDWLYH� LQWHUYLHZV� LQ� EXLOGLQJ� HQHUJ\�
FRQVXPSWLRQ� UHVHDUFK� SURGXFH� UHOLDEOH�
NQRZOHGJH"´� -RXUQDO� RI� %XLOGLQJ� (QJLQHHULQJ��
9RO������-��� 

*XHVW��*���%XQFH��$���-RKQVRQ��/����������³+RZ�PDQ\�
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0�� �������� ³8VLQJ� D� SUHVVXUH-VWDWH-SUDFWLFH�
PRGHO� WR� GHYHORS� VDIHW\� OHDGLQJ� LQGLFDWRUV� IRU�
FRQVWUXFWLRQ� SURMHFWV�´� -RXUQDO� RI�&RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW�� 9RO�� ��������
��������� 
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FRQVWUXFWLRQ� KD]DUGV� UHPDLQ� XQUHFRJQL]HG� DW� WKH�
ZRUN� LQWHUIDFH"´� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ� DQG� 0DQDJHPHQW�� 9RO�� ��������
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³6WUDWHJLHV� IRU� GHYHORSLQJ� FRXQWULHV� WR� H[SDQG�
WKHLU� VKDUHV� LQ� WKH� JOREDO� FRQVWUXFWLRQ� PDUNHW��
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.RUHD�´� -RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ�
DQG�0DQDJHPHQW��9RO�������������-���� 
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0DQDJHPHQW��9RO���������������-����� 
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5HVHDUFK�0HWKRGRORJ\��9RO������������-��� 
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<DQJ�� 5�� -��� 6KHQ�� *�� 4�� �������� ³)UDPHZRUN� IRU�
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