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'HZL�5DWQDVDUL��6XNDUPLQ��6XSDUPL

8QLYHUVLWDV�6HEHODV�0DUHW

-DODQ�,U��6XWDPL����$�6XUDNDUWD��,QGRQHVLD

H�PDLO�� GHZLBUDWQDVDUL#VWXGHQW�XQV�DF�LG�� VXNDUPLQ��#VWDII�XQV�DF�LG�

VXSDUPLXQV#JPDLO�FRP

1DVNDK� GLWHULPD� WDQJJDO�� ����������� GLVHWXMXL� WDQJJDO�� ���������

$EVWUDFW��7KH�UHVHDUFK�DLPHG�WR�UHYHDO�WKH�HPHUJHQFH�SHUFHQWDJH�RI�6FLHQFH�3URFHVV�6NLOO

�636��LQGLFDWRU�RQ�VXPPDWLYH�WHVW�RI���WK�JUDGH�LQ�6XUDNDUWD�LQ�WKH�DFDGHPLF�\HDU������

�����DQG�WR�ILQG�WKH�FDSDEOH�DOWHUQDWLYH�DVVHVVPHQW�LQVWUXPHQWV�IRU�PHDVXULQJ�VFLHQFH

SURFHVV�VNLOO��7KLV�UHVHDUFK�ZDV�D�GHVFULSWLYH�UHVHDUFK�WKURXJK�WKH�DQDO\VLV�RI�VFLHQFH

SURFHVV�VNLOO�LQGLFDWRUV�RQ�WKH�VXPPDWLYH�WHVW�LQ�6XUDNDUWD�DFDGHPLF�\HDU�RI����������

DQG� SK\VLFV� WHDFKHU� TXHVWLRQQDLUH� FRQFHUQHG� WHDFKHUV¶� LQVWUXPHQW� LQ�SK\VLFV� OHDUQLQJ

SURFHVV��4XHVWLRQQDLUHV�ZHUH�JLYHQ�WR����3K\VLFV�WHDFKHUV�LQ�6XUDNDUWD�DQG�VXUURXQGLQJ

DUHDV� DV�VDPSOHV�XVLQJ� UDQGRP�VDPSOLQJ� WHFKQLTXH�� 7KH� VXPPDWLYH� WHVW�ZDV� FKRVHQ

IURP�SXEOLF�DQG�SULYDWH�VHQLRU�VHFRQGDU\�VFKRROV�LQ�6XUDNDUWD��UHSUHVHQWLQJ�KLJK��PHGLXP

DQG�ORZ�JUDGH�VFKRROV�EDVHG�RQ�WKH�DYHUDJH�QDWLRQDO�H[DPLQDWLRQ�VFRUH�RYHU�WKH�SDVW��

\HDUV��6HOHFWLRQ�RI�VXPPDWLYH�WHVW�VDPSOH�XVLQJ�SXUSRVLYH�VDPSOLQJ�WHFKQLTXH��7KH�UHVXOV

VKRZ�WKDW�WKH�DFKLHYHPHQW�SHUFHQWDJH�RI�6FLHQFH�3URFHVV�6NLOO��636��LQGLFDWRUV�RQ�WKH

VXPPDWLYH�WHVW�RI���WK�JUDGH�LQ�6XUDNDUWD�LQ�WKH�DFDGHPLF�\HDU�����������ZDV�GRPLQDWHG

E\�WKH�VNLOO�RI�DSSO\LQJ�FRQFHSW�DQG�VNLOO�RI�SODQQLQJ�H[SHULPHQW�KDV�WKH�ORZHVW�SHUFHQWDJH�

7KH� WZR�WLHU�PXOWLSOH�FKRLFH� DVVHVVPHQW� LQVWUXPHQW� LV� RQH� RI� FDSDEOH� DOWHUQDWLYH

LQVWUXPHQWV�WR�PHDVXULQJ�VWXGHQWV¶�VFLHQFH�SURFHVV�VNLOOV��,Q�FRQFOXVLRQ��WKH�ORZ�SHUFHQWDJH

RI��RFFXUDQFH�RI�VFLHQFH�SURFHVV�VNLOO�LQGLFDWRU�LQ�VXPPDWLYH�WHVW��UHTXLUHV��DOWHUQDWLYH

LQVWUXPHQW�WR�PHDVXUH�VWXGHQWV¶�VFLHQFH�SURFHVV�VNLOO�

.H\ZRUGV��DVVHVVPHQW�LQVWUXPHQW��VFLHQFH�SURFHVV�VNLOO��VXPPDWLYH�WHVW��WZR�WLHU�PXOWLSOH

FKRLFH

$EVWUDN��3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJHWDKXL� SHUVHQWDVH� NHPXQFXODQ� LQGLNDWRU

.HWHUDPSLODQ�3URVHV�6DLQV��.36��SDGD�VRDO�XODQJDQ�NHQDLNDQ�NHODV�;�SDGD�60$�0$�GL

6XUDNDUWD�SDGD�WDKXQ�DMDUDQ�����������GDQ�PHQJHWDKXL�LQVWUXPHQ�SHQLODLDQ�DOWHUQDWLI

\DQJ�PDPSX�XQWXN�PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV�VLVZD��3HQHOLWLDQ�LQL�PHUXSDNDQ

SHQHOLWLDQ�GHVNULSWLI�PHODOXL�DQDOLVLV�LQGLNDWRU�NHWHUDPSLODQ�SURVHV�VDLQV�SDGD�VRDO�XODQJDQ

NHQDLNDQ�NHODV�SDGD�60$�0$�GL�6XUDNDUWD�WDKXQ�DMDUDQ�����������GDQ�PHODOXL�DQJNHW

WHQWDQJ�LQVWUXPHQ�\DQJ�GLSDNDL�JXUX�GDODP�SURVHV�SHPEHODMDUDQ�)LVLND��$QJNHW�GLEHULNDQ

NHSDGD����JXUX�)LVLND�GL�6XUDNDUWD�GDQ�VHNLWDUQ\D�VHEDJDL�VDPSHO�GHQJDQ�PHQJJXQDNDQ

WHNQLN�UDQGRP�VDPSOLQJ��6RDO�XODQJDQ�NHQDLNDQ�NHODV�GLSLOLK�GDUL�60$�0$�GL�6XUDNDUWD�EDLN

VHNRODK�QHJHUL�PDXSXQ�VZDVWD�\DQJ�PHZDNLOL�VHNRODK�NDWHJRUL�WLQJJL��VHGDQJ��GDQ�UHQGDK

EHUGDVDUNDQ�UDWD�UDWD�QLODL�81�VHODPD���WDKXQ�WHUDNKLU��3HPLOLKDQ�VDPSHO�VRDO�XODQJDQ

NHQDLNDQ�NHODV�PHQJJXQDNDQ�WHNQLN�SXUSRVLYH�VDPSOLQJ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ

SHUVHQWDVH�NHPXQFXODQ�LQGLNDWRU�.36�SDGD�VRDO�XODQJDQ�NHQDLNDQ�NHODV�;�GL�6XUDNDUWD

WDKXQ� DMDUDQ� ���������� GLGRPLQDVL� ROHK� NHWHUDPSLODQ� PHQHUDSNDQ� NRQVHS� GDQ

'2,�� ���������MSQN�Y�L�����
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3HQGLGLNDQ�PHQMDGL� EDJLDQ� WHUSHQWLQJ� GDODP

NHODQJVXQJDQ� KLGXS� VXDWX� EDQJVD�� 8QGDQJ�

XQGDQJ�5HSXEOLN�,QGRQHVLD�QRPRU����WDKXQ�����

%DE�,,�3DVDO���WHQWDQJ�VLVWHP�SHQGLGLNDQ�QDVLRQDO

PHQ\DWDNDQ� EDKZD� ³SHQGLGLNDQ� QDVLRQDO

EHUIXQJVL� PHQJHPEDQJNDQ� GDQ� PHPEHQWXN

ZDWDN� EDQJVD�� VHKLQJJD� SHQGLGLNDQ� EHUWXMXDQ

XQWXN�PHQJHPEDQJDNDQ� SRWHQVL� SHVHUWD� GLGLN

DJDU� PHQMDGL� PDQXVLD� \DQJ� EHULPDQ� GDQ

EHUWDNZD� NHSDGD� 7XKDQ� <DQJ� 0DKD� (VD�

EHUDNKODN�PXOLD��VHKDW��EHULOPX��FDNDS��NUHDWLI�

PDQGLUL�� GDQ� PHQMDGL� ZDUJD� 1HJDUD� \DQJ

GHPRNUDWLV� VHUWD� EHUWDQJJXQJ� MDZDE �́� 'HQJDQ

GHPLNLDQ�� LOPX� SHQJHWDKXDQ� GDQ� NXULNXOXP

SHQJDMDUDQ�KDUXV�GLNHPEDQJNDQ�XQWXN�PHQGLGLN

VLVZD�\DQJ�FDNDS�VHKLQJJD�PHPLOLNL�NHPDPSXDQ

PHPHFDKNDQ�PDVDODK��0HODOXL�NXULNXOXP������

JXUX� GLKDUDSNDQ�PDPSX�PHQHUDSNDQ� SHP�

EHODMDUDQ�PHODOXL� SHQGHNDWDQ� LOPLDK� �VFLHQWLILF

DSSURDFK�� �:DUGDQL��GNN��� ������

0HODOXL� SHQHUDSDQ� SHQGHNDWDQ� SHPEH�

ODMDUDQ� EHUEDVLV� SHQGHNDWDQ� LOPLDK� WHUVHEXW�

SHPEHODMDUDQ�KDUXV�PHQJHPEDQJNDQ�EHUDJDP

NHPDPSXDQ� VHSHUWL� PHQJDPDWL�� EHUWDQ\D�

PHQJXPSXONDQ� LQIRUPDVL� �EHUHNVSHULPHQ��

PHQJRODK� LQIRUPDVL� �DVRVLDVL��� GDQ� PHQJ�

NRPXQLNDVLNDQ� �6XWMLSWR�� ������� 3HQGHNDWDQ

EHUEDVLV�LOPLDK�GDODP�SHPEHODMDUDQ�,3$�PDPSX

PHODWLK�.HWHUDPSLODQ�3URVHV�6DLQV��.36��VLVZD

�<DPWLQDK��GNN��� ������

.HWHUDPSLODQ�SURVHV�VDLQV��6FLHQFH�3URFHVV

6NLO OV�� DGDODK� NHWHUDPSLODQ� \DQJ� GDSDW

PHPEHNDOL� SHVHUWD� GLGLN� XQWXN� PDPSX

PHODNXNDQ�EHUEDJDL�NHJLDWDQ�ILVLN�VHODPD�SURVHV

SHQHPXDQ� �+DQGV� RQ� $FWLYLWLHV�� PDXSXQ

NHWHUDPSLODQ�SURVHV�EHUSLNLU��0LQGV�RQ�$FWLYLWLHV�

GDQ� PHQDQDPNDQ� VLNDS� LOPLDK� �+HDUW� RQ

$FWLYLWLHV�� �(UPLQLQJVLQJ�� GNN��� ������� 7XMXDQ

.36� WLGDN� KDQ\D�PHODWLK� VHWLDS� VLVZD� XQWXN

PHQMDGL�VHRUDQJ�LOPXZDQ��WHWDSL�MXJD�PHPEDQWX

GDQ�PHPIDVLOLWDVL�PHUHND�XQWXN�EHUSLNLU�VHSHUWL

LOPXZDQ�VHKLQJJD�PHPDKDPL�WRSLN�WRSLN�LOPLDK

�<DOoLQ�� ������� .36� DNDQ� PHPEDQWX� VLVZD

PHQMDGL� SHPHFDK�PDVDODK�� VHKLQJJD� VLVZD

PDPSX�PHQHUDSNDQ� NHWHUDPSLODQ� LQL� GDODP

NRQWHNV� GXQLD� Q\DWD� �0RQKDUGW� 	� 0RQKDUGW�

�����

.HWHUDPSLODQ� SURVHV� VDLQV� PHUXSDNDQ

NHWHUDPSLODQ� EHUSLNLU� VLVZD� GHQJDQ�PHQJJX�

QDNDQ�PHWRGH� LOPLDK� VHKLQJJD� VLVZD�PDPSX

XQWXN�PHQHPXNDQ� NRQVHS� DWDX� SHQJHWDKXDQ�

0HWRGH�LOPLDK��SROD�SLNLU�LOPLDK�GDQ�EHUSLNLU�NULWLV

PHUXSDNDQ� LVWLODK� GDUL� NHWHUDPSLODQ� LQL�� 2OHK

NDUHQD� LWX�� VHWLGDNQ\D� VHODPD� GXD� GHNDGH

WHUDNKLU� .36�PHQMDGL� OHELK� XPXP� GLGHQJDU

�g]JHOHQ�� ������

.HWHUDPSLODQ� SURVHV� VDLQV� �.36�� VDQJDW

SHQWLQJ�XQWXN�PHPDKDPL�SHQJHWDKXDQ�GDQ�WHODK

PHQMDGL�WXMXDQ�SHQWLQJ�GDODP�LOPX�SHQGLGLNDQ�

0HODOXL� NHWHUDPSLODQ� LQL�� VLVZD� DNDQ� WXPEXK

VHEDJDL� LQGLYLGX� \DQJ� WLGDN� KDQ\D� PDPSX

PHQJDNVHV� LQIRUPDVL� WHWDSL� MXJD�PHPDKDPL

LQIRUPDVL��%DWL��GNN����������.36�PHQXUXW�7DZLO

	�/LOLDVDUL��������DGDODK�DNWLYLWDV�DNWLYLWDV�\DQJ

EHUNDLWDQ� GHQJDQ� SURVHV� VDLQV�� .HWHUDPSLODQ

SURVHV� LQL� GLJXQDNDQ�ROHK�SDUD� LOPXZDQ�NHWLND

PHODNXNDQ� DNWLYLWDV� VDLQV� NDUHQD� VDLQV� WHUNDLW

GHQJDQ� DNWLYLWDV� PHQJDMXNDQ� SHUWDQ\DDQ�

PHQFDUL�MDZDEDQ�GDUL�SHUWDQ\DDQ�\DQJ�GLDMXNDQ�

VHKLQJJD� NHWHUDPSLODQ� LQL� KDUXV� GLWHUDSNDQ

GDODP�NHKLGXSDQ�VHKDUL�KDUL��/HELK�ODQMXW�7DZLO

NHWHUDPSLODQ�PHUHQFDQDNDQ�SHUFREDDQ�PHPLOLNL�SHUVHQWDVH�NHPXQFXODQ�WHUHQGDK��6HODLQ

LWX��LQVWUXPHQ�SHQLODLDQ�WZR�WLHU�PXOWLSOH�FKRLFH�PHUXSDNDQ�VDODK�VDWX�LQVWUXPHQ�DOWHUQDWLI

\DQJ�PDPSX�PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV�VLVZD��.HVLPSXODQ�SHQHOLWLDQ�LQL�DGDODK

PDVLK�UHQGDKQ\D�SHUVHQWDVH�NHPXQFXODQ�LQGLNDWRU�NHWHUDPSLODQ�SURVHV�VDLQV�SDGD�VRDO

XODQJDQ�NHQDLNDQ�NHODV��VHKLQJJD�GLSHUOXNDQ�DGDQ\D�DOWHUQDWLI�LQVWUXPHQ�\DQJ�PDPSX

PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV�VLVZD�

.DWD�.XQFL���LQVWUXPHQ�SHQLODLDQ��NHWHUDPSLODQ�SURVHV�VDLQV��VRDO�XODQJDQ�NHQDLNDQ�NHODV�

WZR�WLHU�PXOWLSOH�FKRLFH�
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GDQ�OLOLDVDUL��������PHQJXQJNDSNDQ�EDKZD�.36

EXNDQ�PHUXSDNDQ� NHWHUDPSLODQ� WDQJDQ� GDODP

SHQJJXQDDQ� DODW�DODW� WHWDSL� PHUXSDNDQ� NH�

WHUDPSLODQ�EHUSLNLU�PHODOXL�SURVHV�SURVHV�VDLQV�

2OHK�NDUHQD�LWX��SRNRN�XMLQ\D�SXQ�GDSDW�EHUXSD

WHV� WHUWXOLV� VHKLQJJD� GLSHUOXNDQ� LQVWUXPHQ

NKXVXV� XQWXN� PHOHQJNDSL� SRNRN� XML� .36

WHUVHEXW�� +DO� WHUVHEXW� VHVXDL� GHQJDQ� SHU�

Q\DWDDQ�+DUOHQ��������\DQJ�PHQ\DWDNDQ�EDKZD

NHWHUDPSLODQ�SURVHV�VDLQV�WDQSD�GLVHUWDL�GHQJDQ

SHQLODLDQ� DNDQ�PHQ\HEDENDQ� SURVHV� SHPEH�

ODMDUDQ�\DQJ�GLODNXNDQ�VLD�VLD��2OHK�NDUHQD�LWX�

GLSHUOXNDQ� LQVWUXPHQ� SHQLODLDQ� \DQJ� VHVXDL

GHQJDQ� NHWHUDPSLODQ� SURVHV� VDLQV� WHUVHEXW�

%HQWXN� LQVWUXPHQ� WZR�WLHU�PXOWLSOH� FKRLFH

SHUWDPD�NDOL�GLNHPEDQJNDQ�ROHK�'DYLG�7UHDJXVW

�������GDUL�&XUWLQ�8QLYHUVLW\�$XVWUDOLD��,QVWUXPHQ

WZR�WLHU� PXOWLSOH� FKRLFH� LQL� PHUXSDNDQ� WHV

RE\HNWLI� \DQJ� WHUGLUL� GDUL� GXD� WLQJNDW�� WLQJNDW

SHUWDPD� EHUXSD� VRDO� XWDPD� �ILUVW�WLHU�� GDQ

WLQJNDW� NHGXD� �VHFRQG�WLHU�� \DQJ�PHUXSDNDQ

DODVDQ�SHPLOLKDQ� MDZDEDQ�

0HQXUXW� 7UHDJXVW� �������� WHV� WZR�WLHU

PXOWLSOH�FKRLFH�GLNHPEDQJNDQ�GDUL�EXWLU�SLOLKDQ

JDQGD�\DQJ�GLGHVDLQ�VHEDQGLQJ�GHQJDQ� IRUPDW

SDGD� µ7HVW� RI� /RJLFDO� 7KLQNLQJ¶� \DQJ� GLNHP�

EDQJNDQ� ROHK� 7RELQ� 	� &DSLH� �������� %DJLDQ

SHUWDPD�GDUL�VHWLDS�EXWLU�SDGD�WHV�DGDODK�SLOLKDQ

JDQGD� \DQJ� EHULVL� SHUWDQ\DDQ� GDQ� XPXPQ\D

WHUGLUL� GDUL� EHEHUDSD� SLOLKDQ� MDZDEDQ�� %DJLDQ

NHGXD�SDGD�VHWLDS�SHUWDQ\DDQ�EHULVL�VHNHORPSRN

DODVDQ�\DQJ�PXQJNLQ�GDUL�SLOLKDQ�MDZDEDQ�\DQJ

GLEHULNDQ�SDGD�EDJLDQ�SHUWDPD�

0HQXUXW� $GRGR� �������� WZR�WLHU� PXOWLSOH

FKRLFH�PHUXSDNDQ�EHQWXN�SHUWDQ\DDQ�\DQJ�OHELK

UXPLW�GLEDQGLQJNDQ�GHQJDQ�EHQWXN�SHUWDQ\DDQ

SLOLKDQ�JDQGD�SDGD�XPXPQ\D��7LQJNDW�SHUWDPD

�ILUVW�WLHU�� PHQ\HUXSDL� EHQWXN� SHUWDQ\DDQ

SLOLKDQ� JDQGD� WUDGLVLRQDO� �0XOWLSOH� &KRLFH

4XHVWLRQ�0&4��� GLPDQD� ELDVDQ\D� PHQJHQDL

DVSHN� SHQJHWDKXDQ�� 7LQJNDW� NHGXD� �VHFRQG�

WLHU��PHQ\HUXSDL�IRUPDW�SDGD�SHUWDQ\DDQ�SLOLKDQ

JDQGD� WUDGLVRQDO� WHWDSL� WXMXDQQ\D� XQWXN

PHQLQJNDWNDQ� NHPDPSXDQ� WLQJNDW� WLQJJL� GDQ

NHPDPSXDQ�PHQJXQJNDSNDQ�DODVDQ�

7HNQLN� SHQVNRUDQ� SDGD� LQVWUXPHQ� WZR�WLHU

PXOWLSOH�FKRLFH�PHQJJXQDNDQ�PRGHO�SHQVNRUDQ

*UDGHG�5HVSRQVH�0RGHO��*50���*50�PHUXSDNDQ

VDODK� VDWX�PRGHO� \DQJ� GLNHPEDQJNDQ� XQWXN

PHQDQJDQL� VNRULQJ� SDGD� EXWLU�EXWLU� VRDO

SROLWRPXV��'H�$\DOD���������%XWLU�VRDO�SROLWRPXV

PHUXSDNDQ� EXWLU� VRDO� \DQJ� PHPLOLNL� UHVSRQ

MDZDEDQ�OHELK�GDUL�GXD�NHPXQJNLQDQ��VHKLQJJD

JXUX� OHELK�PXGDK�PHODNXNDQ� NRUHNVL� MDZDEDQ

VLVZD� QDPXQ� VHNDOLJXV� GDSDW� PHQGHWHNVL

NHPDPSXDQ�VLVZD��:DUGDQL��GNN��������

0HQXUXW�5HFNDVH���������SDGD�PRGHO�*50�

EXWLU�WHV�DWDX�VXUYHL�PHQJKDUXVNDQ�PHPLOLNL�OHELK

GDUL�GXD�NDWHJRUL�UHVSRQ�\DQJ�WHUJDQWXQJ�VDWX

VDPD�ODLQ�GDQ�KDUXV�PHQ\HOHVDLNDQ�VDWX�ODQJNDK

WHUOHELK�GDKXOX�XQWXN�NHPXGLDQ�PHQ\HOHVDLNDQ

ODQJNDK�EHULNXWQ\D��0HQXUXW�/H���������PRGHO

*50� WHSDW�XQWXN�EXWLU�GHQJDQ�NDWHJRUL� UHVSRQ

\DQJ� EHUXUXWDQ� DWDX� EHUWLQJNDW�� 0RGHO� LQL

PHPLOLNL�SLOLKDQ�UHVSRQ�WHUPDVXN�NHGDODP�UHVSRQ

EHUWLQJNDW� DWDX� NDWHJRUL� WLSH� /LNHUW� VHSHUWL

VDQJDW�WLGDN�VHWXMX��WLGDN�VHWXMX��QHWUDO��VHWXMX�

VDQJDW� VHWXMX��*50�PHUXSDNDQ�PRGHO� DQDOLVLV

GDUL�EHQWXN�,57��,WHP�5HVSRQVH�7KHRU\��GLPDQD

UHVSRQ� VLVZD� WHUKDGDS� VRDO� GDSDW�PHQJJDP�

EDUNDQ� VXDWX� NHPDPSXDQ� WHUWHQWX�� 0RGHO� LQL

GLNHPEDQJNDQ�XQWXN�PHQGHVNULSVLNDQ�KXEXQJDQ

DQWDUD�NDUDNWHULVWLN� LWHP�GHQJDQ�FLUL� DWDX�VLIDW

UHVSRQGHQ�

3HQWLQJQ\D� .36� GDODP� SHPEHODMDUDQ� GDQ

SHQLODLDQ�VDLQV�EHOXP�GLWHUDSNDQ�PDNVLPDO�ROHK

JXUX�JXUX�GL� ,QGRQHVLD��+DO� LQL�GLEXNWLNDQ�ROHK

KDVLO�SHQHOLWLDQ�=DPLVWD�	�.DQLDZDWL��������\DQJ

PHQ\DWDNDQ�EDKZD�SURVHV�SHPEHODMDUDQ�EHOXP

PHODWLK�.36�NHSDGD�VLVZD�VHFDUD�EDLN�GDQ�EHOXP

GLODNXNDQ� SHQLODLDQ� NKXVXV� \DQJ� PHPXDW

LQGLNDWRU� .36�� .HPDPSXDQ� NRJQLWLI� PDVLK

PHQMDGL�IRNXV�SHQLODLDQ�JXUX�VHKLQJJD�SHQLODLDQ

.36� KDQ\D� SDGD� VDDW� NHJLDWDQ� SUDNWLNXP� GDQ

WDQSD�SHGRPDQ�SHQLODLDQ�\DQJ�MHODV��6DODK�VDWX

SHQLODLDQ� \DQJ� GLODNXNDQ� ROHK� JXUX� DGDODK

SHQLODLDQ� SDGD� XODQJDQ� NHQDLNDQ� NHODV�� 3DGD

VRDO� XODQJDQ� NHQDLNDQ� NHODV�PHPXDW�PDWHUL�

PDWHUL� \DQJ� WHODK� GLDMDUNDQ� JXUX� SDGD� VDWX

VHPHVWHU��8ODQJDQ�NHQDLNDQ�NHODV�PHQMDGL�VDODK
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VDWX� WRODN� XNXU� SHPDKDPDQ� VLVZD� WHUKDGDS

VXDWX� PDWHUL�� 1DPXQ�� SHQJHPEDQJDQ� VRDO

XODQJDQ�NHQDLNDQ�NHODV�XPXPQ\D�KDQ\D�IRNXV

SDGD�DVSHN�NRJQLWLI�� WDQSD�PHPSHUWLPEDQJNDQ

NHPDPSXDQ�SURVHV�VDLQV�VLVZD�VHKLQJJD�NRQVHS

LQL� NXUDQJ� WHUWDQDP� SDGD� VLVZD� NDUHQD� VLVZD

KDQ\D� GLWXQWXW� XQWXN� KDIDO�� EXNDQ� XQWXN

EHUSURVHV�PHQJJDOL�LQIRUPDVL�VHQGLUL�

7XMXDQ� GDUL� SHQHOLWLDQ� LQL� \DLWX�� ��� PH�

QJHWDKXL� SHUVHQWDVH� NHPXQFXODQ� LQGLNDWRU

.HWHUDPSLODQ� 3URVHV� 6DLQV� �.36�� SDGD� VRDO

XODQJDQ� NHQDLNDQ� NHODV� ;� GL� 6XUDNDUWD� SDGD

WDKXQ� DMDUDQ� ���������� GDQ� ���PHQJHWDKXL

LQVWUXPHQ�SHQLODLDQ�DOWHUQDWLI�\DQJ�PDPSX�XQWXN

PHQJXNXU� NHWHUDPSLODQ� SURVHV� VDLQV� VLVZD�

3HQHOLWLDQ� LQL� EHUPDQIDDW� XQWXN� PHQJHWDKXL

LQWHJUDVL� LQGLNDWRU�.36�GDODP�WHV�VXPDWLI��VRDO

XODQJDQ�NHQDLNDQ�NHODV��\DQJ�GLSDNDL�ROHK�JXUX

)LVLND� GDQ� PHQJHWDKXL� LQVWUXPHQ� SHQLODLDQ

SHPEHODMDUDQ�\DQJ�GLSDNDL�ROHK�JXUX�)LVLND�60$�

0$� GL� 6XUDNDUWD� GDQ� VHNLWDUQ\D� VHUWD�PHQJH�

WDKXL�LQVWUXPHQ�SHQLODLDQ�DOWHUQDWLI�\DQJ�PDPSX

PHQJXNXU�.36�VLVZD�

0(72'(

3HQHOLWLDQ� LQL�PHUXSDNDQ� SHQHOLWLDQ� GHVNULSWLI�

'HVDLQ� SHQHOLWLDQ� GHVNULSWLI� EHUXVDKD� XQWXN

PHQJJDPEDUNDQ�DSD��EDJDLPDQD��DWDX�PHQJDSD

VHVXDWX� WHUMDGL�� 3DGD� SHQHOLWLDQ� GHVNULSWLI

PHQJJXQDNDQ� VDPSHO� GDUL� SHQ\HOLGLNDQ� XQWXN

PHQGRNXPHQWDVLNDQ�� PHQJJDPEDUNDQ� GDQ

PHQMHODVNDQ�DGD�WLGDNQ\D�SDGD�IHQRPHQD�\DQJ

GLWHOLWL��$OL�������

'DWD� GDODP� SHQHOLWLDQ� LQL� GLNXPSXONDQ

PHODOXL�DQJNHW�XQWXN�JXUX�)LVLND�60$�0$�\DQJ

WHUGLUL�GDUL����EXWLU�SHUWDQ\DDQ�\DLWX�PHQJHQDL

EHQWXN� SHQLODLDQ� \DQJ� GLSDNDL� JXUX�� KDO� \DQJ

GLQLODL� JXUX� VDDW� SHPEHODMDUDQ� )LVLND�� MHQLV

LQVWUXPHQ�SHQLODLDQ� \DQJ�GLJXQDNDQ�� IUHNXHQVL

SHQJJXQDDQ�LQVWUXPHQW�SLOLKDQ�JDQGD�GDQ�HVDL�

NHOHPDKDQ� LQVWUXPHQ� EHQWXN� SLOLKDQ� JDQGD�

NHOHPDKDQ� LQVWUXPHQ� EHQWXN� HVDL�� HIHNWLYLWDV

LQVWUXPHQW� \DQJ� DGD� XQWXN� PHQJXNXU� .36�

DOWHUQDWLI�LQVWUXPHQ�\DQJ�PDPSX�PHQJXNXU�.36�

SHQGDSDW� GDQ� WDQJJDSDQ�PHQJHQDL� LQVWUXPHQ

WZR�WLHU�PXOWLSOH� FKRLFH� WHUNDLW� GHQJDQ� .36�

3RSXODVL� SDGD� SHQHOLWLDQ� LQL� DGDODK� JXUX

)LVLND� 60$�0$� GL� 6XUDNDUWD� GDQ� VHNLWDUQ\D

�6XNRKDUMR�� 6UDJHQ�� GDQ�:RQRJLUL��� $QJNHW

GLEHULNDQ� NHSDGD� ��� JXUX� )LVLND� GL� 6XUDNDUWD

GDQ� VHNLWDUQ\D� VHEDJDL� VDPSHO� GHQJDQ�PHQJ�

JXQDNDQ� WHNQLN� UDQGRP� VDPSOLQJ�� +DVLO� GDWD

\DQJ� GLSHUROHK� DNDQ� GLDQDOLVLV� GHQJDQ� FDUD

GHVNULSWLI� NXDOLWDWLI� \DQJ�PHOLSXWL� UHGXNVL� GDWD�

SHQ\DMLDQ� GDWD�� VHUWD� SHQDULNDQ� NHVLPSXODQ�

7XMXDQ� DQJNHW� LQL� DGDODK� XQWXN� PHQJHWDKXL

LQVWUXPHQ� SHQLODLDQ� SHPEHODMDUDQ� )LVLND� \DQJ

GLSDNDL� JXUX� )LVLND� 60$�0$� GL� 6XUDNDUWD� GDQ

VHNLWDUQ\D��SHQLODLDQ�NHWHUDPSLODQ�SURVHV�VDLQV

VLVZD� �NHWHUNDLWDQ� GDQ� HIHNWLYLWDV� LQVWUXPHQ

\DQJ� DGD� GHQJDQ� NHWHUDPSLODQ� SURVHV� VDLQV��

VHUWD� SHQJHWDKXDQ� JXUX� WHUKDGDS� DOWHUQDWLI

LQVWUXPHQ� SHQLODLDQ� \DQJ�PDPSX�PHQJXNXU

NHWHUDPSLODQ� SURVHV� VDLQV� VLVZD�

'DWD� MXJD� GLSHUROHK� PHODOXL� DQDOLVLV

GRNXPHQ��\DLWX�DQDOLVLV�WHV�VXPDWLI�EHUXSD�VRDO

XODQJDQ�NHQDLNDQ�NHODV��8..��NHODV�;�SDGD�WDKXQ

DMDUDQ� ���������� \DQJ� GLSDNDL� GL� EHEHUDSD

VHNRODK� GL� 6XUDNDUWD�� 7HNQLN� SHPLOLKDQ� VDPSHO

VRDO�8..�NHODV�;�PHQJJXQDNDQ�WHNQLN�SXUSRVLYH

VDPSOLQJ�� 6RDO� XODQJDQ� NHQDLNDQ� NHODV� GLSLOLK

GDUL� VHNRODK� QHJHUL� GDQ� VZDVWD� \DQJ�PHZDNLOL

NDWHJRUL�WLQJJL��VHGDQJ�GDQ�UHQGDK�EHUGDVDUNDQ

QLODL�81�GDODP�OLPD�WDKXQ�WHUDNKLU�

7HNQLN� SHQJXPSXODQ� GDWD� PHQJJXQDNDQ

OHPEDU�FKHFNOLVW�\DQJ�WHODK�GLVXVXQ�EHUGDVDUNDQ

LQGLNDWRU� NHWHUDPSLODQ� SURVHV� VDLQV�� ,QGLNDWRU

NHWHUDPSLODQ�SURVHV�VDLQV�\DQJ�GLJXQDNDQ�GDODP

SHQHOLWLDQ� LQL� WHUGLUL� GDUL� GXD� OHYHO� .36� \DNQL

.36� GDVDU� GDQ� .36� WHULQWHJUDVL�� ,QGLNDWRU�

LQGLNDWRU� .36� WHUVHEXW�PHOLSXWL� NHWHUDPSLODQ

PHQ\XVXQ� KLSRWHVLV�� NHWHUDPSLODQ� PHUHQ�

FDQDNDQ�SHUFREDDQ��NHWHUDPSLODQ�PHQJDQDOLVLV

GDWD�� NHWHUDPSLODQ� PHQHUDSNDQ� NRQVHS�

NHWHUDPSLODQ�PHQJNRPXQLNDVLNDQ�� GDQ� NHWH�

UDPSLODQ�PHQDULN�NHVLPSXODQ�

6RDO� XODQJDQ� NHQDLNDQ� NHODV� GDUL� HQDP

VHNRODK�EDLN�QHJHUL�PDXSXQ�VZDVWD�GL�6XUDNDUWD

GLDQDOLVLV� EHUGDVDUNDQ� LQGLNDWRU� NHWHUDPSLODQ

SURVHV� VDLQV�� %DQ\DNQ\D� NHPXQFXODQ� VHWLDS

LQGLNDWRU� GLWDEXODVLNDQ� GDQ� GLKLWXQJ� UDWD�UDWD

NHPXQFXODQ� SDGD� VHWLDS� LQGLNDWRU�� 3HPLOLKDQ
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LQGLNDWRU� NHWHUDPSLODQ� SURVHV� VDLQV� WHUVHEXW

MXJD� GLGDVDUNDQ� SDGD� NDUDNWHULVWLN� NXULNXOXP

����� \DQJ� GLSDNDL� GL� ,QGRQHVLD� \DNQL� GHQJDQ

PHQJJXQDNDQ� SHQGHNDWDQ� VDLQWLILN� �VFLHQWLILF

DSSURDFK��

+DVLO� DQJNHW� \DQJ� GLEHULNDQ� NHSDGD� JXUX�

JXUX�)LVLND�60$�0$�GL�6XUDNDUWD�GDQ�VHNLWDUQ\D

PHPEHULNDQ�JDPEDUDQ�LQVWUXPHQ�SHQLODLDQ�\DQJ

GLSDNDL�JXUX�GDODP�SHPEHODMDUDQ�)LVLND��SHQLODLDQ

NHWHUDPSLODQ� SURVHV� VDLQV� VLVZD� �NHWHUNDLWDQ

GDQ� HIHNWLYLWDV� LQVWUXPHQ� GHQJDQ� .36��� VHUWD

SHQJHWDKXDQ�JXUX�WHUKDGDS�DOWHUQDWLI�LQVWUXPHQ

\DQJ�PDPSX�PHQJXNXU�.36�VLVZD�VDODK�VDWXQ\D

PHODOXL� LQVWUXPHQ� SHQLODLDQ� WZR�WLHU� PXOWLSOH

FKRLFH��%HUGDVDUNDQ�GDWD�GDUL�DQJNHW�JXUX�)LVLND

60$�0$� GL� 6XUDNDUWD� GDQ� EHUGDVDUNDQ� UDWD�

UDWD�NHPXQFXODQ� LQGLNDWRU�NHWHUDPSLODQ�SURVHV

VDLQV�SDGD� VRDO�XODQJDQ�NHQDLNDQ�NHODV�� GDSDW

GLDQDOLVLV� EHQWXN� SHQLODLDQ� \DQJ� GLSDNDL� JXUX

GDODP�SHPEHODMDUDQ�)LVLND�VHUWD�EDJDLPDQD�VRDO

XODQJDQ� NHQDLNDQ� NHODV� GL� 6XUDNDUWD� GL�

NHPEDQJNDQ�

+$6,/�'$1�3(0%$+$6$1

$QJNHW� \DQJ� WHODK� GLEHULNDQ� NHSDGD� ��� JXUX

)LVLND� 60$�0$� GL� 6XUDNDUWD� GDQ� VHNLWDUQ\D

NHPXGLDQ�GLUHNDS�GDQ�GLDQDOLVLV�SDGD�VHWLDS�EXWLU

SHUWDQ\DDQ��+DVLO�DQDOLVLV�DQJNHW�JXUX�WHUVHEXW

GLVDMLNDQ�GDODP�7DEHO���

%HUGDVDUNDQ�7DEHO����GDSDW�GLNHWDKXL�EDKZD

LQVWUXPHQ�SHQLODLDQ�\DQJ�GLSDNDL�ROHK�JXUX�)LVLND

DGDODK�LQVWUXPHQ�EHQWXN�WHV�GHQJDQ�SHUVHQWDVH

VHEHVDU� �������� $VSHN� XWDPD� \DQJ�PHQMDGL

SHQLODLDQ�JXUX�)LVLND�60$�0$�GL�6XUDNDUWD�GDQ

VHNLWDUQ\D�\DLWX�DVSHN�SHQJHWDKXDQ����������

VHGDQJNDQ�DVSHN�VLNDS�GDQ�DVSHN�NHWHUDPSLODQ

SHUVHQWDVHQ\D� EHUDGD� GL� EDZDK� DVSHN� SHQJH�

WDKXDQ�� +DO� LQL� PHQXQMXNNDQ� EDKZD� DVSHN

NRJQLWLI� PDVLK� PHQMDGL� EDJLDQ� SRNRN� GDODP

HYDOXDVL� \DQJ� GLJXQDNDQ� JXUX� GDDOP� SURVHV

SHPEHODMDUDQ�)LVLND�

,PSOHPHQWDVL�NXULNXOXP������PHQJKDUXVNDQ

JXUX�PDPSX�PHPEHULNDQ� SHQLODLDQ� WHUKDGDS

SHQJHWDKXDQ��VLNDS��GDQ�NHWHUDPSLODQ�VHNDOLJXV�

.HWLJD� DVSHN� WHUVHEXW�PHQMDGL� VDWX� NHVDWXDQ

GDODP� VLVWHP� HYDOXDVL� SDGD� NXULNXOXP� �����

'HQJDQ� GHPLNLDQ�� SURVHV� SHQLODLDQ� SDGD

NXULNXOXP������WLGDN�KDQ\D�WHUIRNXV�SDGD�DVSHN

NRJQLWLI� VDMD�

'DODP�PHODNXNDQ�SHQLODLDQ��XPXPQ\D�JXUX

PHQJJXQDNDQ� LQVWUXPHQ� GDODP� EHQWXN� HVDL�

:DODXSXQ� WHUGDSDW� EHEHUDSD� NHOHPDKDQ�

LQVWUXPHQ� LQL� WHWDS� GLSDNDL� KDPSLU� VHWLDS� NDOL

PHODNXNDQ�SHQLODLDQ��%HEHUDSD�NHOHPDKDQ�VRDO

HVDL�EHUGDVDUNDQ�SHQGDSDW�JXUX�\DLWX�FDNXSDQ

PDWHUL� NXUDQJ� OXDV��ZDNWX� NRUHNVL� OHELK� ODPD�

VXOLW� GDODP�PHQHQWXNDQ� VNRU�� UXEULN� SHQLODLDQ

KDUXV� ULQFL� NDUHQD� WHUNDGDQJ� MDZDEDQ� VLVZD

WHUODOX�PHOHEDU�GDUL�SHUWDQ\DDQ��GDQ�WHUNDGDQJ

SHQLODLDQ� ELVD� EHUVLIDW� VXEMHNWLI�

6HODLQ�LQVWUXPHQ�EHQWXN�HVDL��SLOLKDQ�JDQGD

GDQ� MDZDEDQ� VLQJNDW�� MHQLV� LQVWUXPHQ� \DQJ

GLNHQDO� ROHK� JXUX� VXGDK� FXNXS� EDQ\DN� GDQ

EHUDJDP��1DPXQ��EHUGDVDUNDQ�KDVLO�SDGD�7DEHO

���VHEDJLDQ�EHVDU�JXUX�EHOXP�PHQJDLWNDQ�VRDO�

VRDO� \DQJ� GLEHULNDQ� NHSDGD� VLVZD� GHQJDQ

NHWHUDPSLODQ�SURVHV� VDLQV�

.36�WLGDN�KDQ\D�PDPSX�PHQGRURQJ�VLVZD

XQWXN�PHQHPXNDQ�NRQVHS��WHWDSL�MXJD�PDPSX

PHQGRURQJ� VLVZD� XQWXN� EHUSLNLU� NULWLV�� .HWH�

UDPSLODQ� SURVHV� VDLQV� VDQJDW� SHQWLQJ� XQWXN

SHPEHODMDUDQ�\DQJ�EHUPDNQD�NDUHQD�DNDQ�WHUXV

EHUODQMXW� GDODP� NHKLGXSDQ� VHKDUL�KDUL� VLVZD

�5DWQDVDUL��GNN���������0HODOXL�.36��VLVZD�DNDQ

PHQJJXQDNDQ� SLNLUDQQ\D� XQWXN�PHQHUDSNDQ

EHUEDJDL� NRQVHS� DWDX� SULQVLS�� 'DODP� SURVHV

SHQHPXDQ� �GLVFRYHU\��� VLVZD� PHODNXNDQ

EHUEDJDL�DNWLYLWDV�VHSHUWL�PHQJDPDWL��PHQJXNXU�

PHPSUHGLNVL��PHQJDQDOLVLV�GDQ�PHQ\LPSXONDQ�

'HQJDQ� GHPLNLDQ�� VLVZD�PDPSX�PHPEHQWXN

NRQVHS� GDVDU� �SULRU� NQRZOHGJH�� GLGDODP

SLNLUDQQ\D��0HODOXL� SURVHV� LQL�� NRQVHS�PHQMDGL

OHELK�WHUWDQDP�GDQ�WLGDN�VHNHGDU�KDIDODQ��<XOLD�

GNN���������

.36� FXNXS� SHQWLQJ� LQL� GDODP� SURVHV

SHPEHODMDUDQ� VHKLQJJD� GLSHUOXNDQ� LQVWUXPHQ

\DQJ�PDPSX�PHQJXNXU� NHWHUDPSLODQ� SURVHV

VDLQV��+DO�LQL�VHVXDL�GHQJDQ�SHQGDSDW�JXUX��\DNQL

������� JXUX� PHQ\DWDNDQ� SHUOX� DGDQ\D

LQVWUXPHQ�DOWHUQDWLI�\DQJ�PDPSX�PHQJXNXU�.36

NDUHQD�LQVWUXPHQ�\DQJ�DGD��SLOLKDQ�JDQGD��HVDL

GDQ�MDZDEDQ�VLQJNDW��EHOXP�FXNXS�HIHNWLI�XQWXN
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7DEHO���+DVLO�$QDOLVLV�$QJNHW�*XUX�)LVLND�60$�0$�GL�6XUDNDUWD�GDQ�VHNLWDUQ\D
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VLVZD�\DQJ�KDQ\D�PHQHEDN�MDZDEDQ��VLVZD�GDSDW�EHUSLNLU�VHFDUD�NULWLV��VLVWHPDWLV��GDQ�DQDOLWLV�

6HODLQ�LWX��LQVWUXPHQ�EHQWXN�LQL�MXJD�PDPSX�PHQJXNXU�SHPDKDPDQ�VLVZD�VHFDUD�OHELK�PHQGDODP

EXNDQ� VHNHGDU�PHQJKDIDO�

1R�� ,QGLNDWRU� 6XE�,QGLNDWRU� 3HUVHQWDVH������

��
,QVWUXPHQ�
SHQLODLDQ�
ILVLND�

%HQWXN�SHQLODLDQ�\DQJ�GLODNXNDQ�JXUX��%ROHK�GLSLOLK�
OHELK�GDUL�VDWX��
D�� 7HV�
E�� 1RQ�WHV�
F�� /DLQ�ODLQ�

�
�

������
������
��

$VSHN�\DQJ�GLQLODL�JXUX��%ROHK�GLSLOLK�OHELK�GDUL�VDWX��
D�� 3HQJHWDKXDQ�
E�� 6LNDS�
F�� .HWHUDPSLODQ�
G�� /DLQ�ODLQ�

�
�

������
������
������
��

-HQLV�LQVWUXPHQ�\DQJ�GLJXQDNDQ�JXUX��%ROHK�GLSLOLK�
OHELK�GDUL�VDWX��
D�� (VVD\�

E�� 3LOLKDQ�JDQGD�
F�� -DZDEDQ�VLQJNDW�
G�� /DLQ�ODLQ�

�
�

������
������
������
�������

-HQLV�LQVWUXPHQ�ODLQ�\DQJ�GLNHQDO�JXUX�VHODLQ�\DQJ�
WHUFDQWXP�SDGD�QRPRU����
D�� <D�
E�� 7LGDN�

�
�

��������

������

���
3HQLODLDQ�

NHWHUDPSLODQ�
SURVHV�VDLQV�

.HHIHNWLIDQ�LQWUXPHQ�SHQLODLDQ�\DQJ�WHODK�DGD�XQWXN�
PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV��
D�� 6XGDK�
E�� %HOXP�

�
�

������
������

.HWHUNDLWDQ�VRDO�VRDO�\DQJ�GLEHULNDQ�JXUX�GHQJDQ�
NHWHUDPSLODQ�SURVHV�VDLQV��
D�� 6XGDK�
E�� %HOXP�

�
�

������
������

3HUOXQ\D�DOWHUQDWLI�EHQWXN�WHV�XQWXN�PHQJXNXU�
NHWHUDPSLODQ�SURVHV�VDLQV��
D�� 3HUOX�
E�� 7LGDN�SHUOX�

�
�

������
�����

�
���

7ZR�WLHU�

PXOWLSOH�

FKRLFH�

3HQJHWDKXDQ�JXUX�WHQWDQJ�WZR�WLHU�PXOWLSOH�FKRLFH��
D�� <D�
E�� 7LGDN�

�
������
������

.HPDPSXDQ�LQVWUXPHQ�WZR�WLHU�PXOWLSOH�FKRLFH�XQWXN�
PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV��
D�� %LVD�
E�� 7LGDN�ELVD�

�
�

������
�����

3HQJHPEDQJDQ�LQVWUXPHQ�WZR�WLHU�PXOWLSOH�FKRLFH�
XQWXN�PHQJXNXU�NHWHUDPSLODQ�SURVHV�VDLQV�
D�� 6HWXMX�
E�� 7LGDN�VHWXMX�

�
�

������
�����

3HQGDSDW�JXUX�WHQWDQJ�LQVWUXPHQ�WZR�WLHU�PXOWLSOH�
FKRLFH�NDLWDQQ\D�GHQJDQ�NHWHUDPSLODQ�SURVHV�VDLQV��

���

�
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PHQJXNXU� .36�� %HUGDVDUNDQ� NHOHPDKDQ

LQVWUXPHQ� SLOLKDQ� JDQGD� GDQ� HVDL� \DQJ

GLXQJNDSNDQ�ROHK�JXUX��LQVWUXPHQ�DOWHUQDWLI�\DQJ

GLJXQDNDQ� XQWXN� PHQJXNXU� .36� GLKDUDSNDQ

PDPSX�PHQJDWDVL� NHOHPDKDQ� LQVWUXPHQ� \DQJ

DGD��3HQJHPEDQJDQ�NHWHUDPSLODQ�SURVHV�VDLQV

VDQJDW� FRFRN� GLWHUDSNDQ� SDGD� VLVZD� NDUHQD

PHODOXL� .36� VLVZD� PDPSX� PHQ\HOHVDLNDQ

PDVDODK�� EHUSLNLU� NULWLV�� PHPXWXVNDQ�� GDQ

PHQHPXNDQ� MDZDEDQ� GDUL� KLSRWHVLV� VHKLQJJD

VLVZD� OHELK� PDPSX�PHQJLQJDW� NRQVHS� \DQJ

GLSHUROHK��*HUPDQQ�	�$UDP��������

7ZR�WLHU�PXOWLSOH�FKRLFH�PHUXSDNDQ�LQVWUX�

PHQ� WHV� GXD� WLQJNDW� \DQJ�PDPSX�PHQJDWDVL

NHOHPDKDQ� LQVWUXPHQ� SLOLKDQ� JDQGD� GDODP� KDO

NHFHQGHUXQJDQ� VLVZD� \DQJ� KDQ\D�PHQHEDN�

6HODLQ�PDPSX�PHQJDWDVL� NHOHPDKDQ� VRDO� HVDL

GDQ�SLOLKDQ�JDQGD��VRDO�EHQWXN�WZR�WLHU�PXOWLSOH

FKRLFH� MXJD� GDSDW� GLJXQDNDQ� XQWXN�PHQJXNXU

NHWHUDPSLODQ�SURVHV�VDLQV�VLVZD��+DO�LQL�VHQDGD

GHQJDQ�KDVLO�SHQHOLWLDQ�:XODQGDUL��GNN�� ������

PHQ\DWDNDQ� EDKZD� LQVWUXPHQ� SHQLODLDQ� WZR�

WLHU� PXOWLSOH� FKRLFH� PDPSX�PHQJXNXU� NHWH�

UDPSLODQ� SURVHV� VDLQV�� 6HODLQ� LWX�� PHODOXL

LQVWUXPHQ� WHUVHEXW� GLSHUROHK� SURILO� .36� VLVZD

GDQ�SURILO�SHPDKDPDQ�NRQVHS�VLVZD��VHKLQJJD

JXUX�PDPSX�PHQHQWXNDQ� WLQGDN� ODQMXW� \DQJ

PHUXSDNDQ� VDUDQD� \DQJ� LQIRUPDWLI� XQWXN

PHQJHWDKXL�SHPDKDPDQ�VLVZD�VHUWD�PHQJHWDKXL

NHWHUDPSLODQ�SURVHV�VDLQV�\DQJ�GLPLOLNL�VLVZD�

,QVWUXPHQ�DOWHUQDWLI�ODLQ�\DQJ�PDPSX�XQWXN

PHQJXNXU� NHWHUDPSLODQ� SURVHV� VDLQV� DGDODK

LQVWUXPHQ� SLOLKDQ� JDQGD� GDQ� XUDLDQ�� 1DPXQ�

NHGXD�LQVWUXPHQ�PHPLOLNL�EHEHUDSD�NHOHPDKDQ�

,QVWUXPHQ� SLOLKDQ� JDQGD� ELDVD� WLGDN� GDSDW

PHQDQJJXODQJL�NHFHQGHUXQJDQ�JXHVVLQJ�VLVZD�

EDKNDQ� EOLQG� JXHVVLQJ� ROHK� VLVZD� WDQSD

PHPEDFD� VRDO� GDQ� RSVL� MDZDEDQ�� VHGDQJNDQ

VRDO� XUDLDQ� �HVVD\��PHPLOLNL� NHOHPDKDQ� GDODP

KDO� VXE\HNWLYLWDV� SHQLODLDQ� GDQ�ZDNWX� NRUHNVL

�<DPWLQDK��GNN��������

0HODOXL� PHWRGH� VNRULQJ� GHQJDQ� *UDGHG

5HVSRQ�0RGHO��*50���NHOHPDKDQ�LQVWUXPHQ�HVVD\

GDODP�KDO�ZDNWX�NRUHNVL�GDSDW�GLPLQLPDOLVDVL�GDQ

NHOHPDKDQ�VRDO�SLOLKDQ�JDQGD�GDODP�KDO�PHQJJDOL

SHQJXDVDDQ�NRQVHS�VLVZD�MXJD�PDPSX�GLKLQGDUL�

0HODOXL�PHWRGH�*50�LQL��UHVSRQ�VLVZD�WHUKDGDS

EXWLU�VLVZD�FHQGHUXQJ�PHQLQJNDW��$UWLQ\D��SDGD

LQVWUXPHQ�LQL�PHPLOLNL�GXD�NDWHJRUL�UHVSRQ�\DQJ

WHUJDQWXQJ� VDWX� VDPD� ODLQ� GDQ� KDUXV�PHQ\H�

OHVDLNDQ� VDWX� ODQJNDK� WHUOHELK� GDKXOX� XQWXN

NHPXGLDQ�PHQ\HOHVDLNDQ�ODQJNDK�EHULNXWQ\D�

0HQXUXW�<DPWLQDK��GNN����������SHQHUDSDQ

*UDGHG� 5HVSRQVH� 0RGHO� �*50�� WHUVHEXW� GL�

DSOLNDVLNDQ�SDGD�SHQVNRUDQ�LQVWUXPHQ�SHQLODLDQ

WZR�WLHU� PXOWLSOH� FKRLFH� GHQJDQ� SHGRPDQ

SHQVNRUDQ�\DQJ�GLVDMLNDQ�GDODP�7DEHO���

%HUGDVDUNDQ�DQJNHW�\DQJ�GLEHULNDQ�WHUKDGDS

��� JXUX� )LVLND� GL� GDHUDK� 6XUDNDUWD� GDQ� VH�

NLWDUQ\D��KDPSLU�VHPXD�JXUX�PHPEHULNDQ�UHVSRQ

\DQJ� SRVLWLI� WHUKDGDS� LQVWUXPHQ� WZR�WLHU

PXOWLSOH� FKRLFH� XQWXN�PHQJXNXU� NHWHUDPSLODQ

SURVHV�VDLQV��0HQXUXW�SDUD�JXUX��LQVWUXPHQ�WZR�

WLHU�PXOWLSOH�FKRLFH�GDSDW�PHQFHJDK�VLVZD�\DQJ

KDQ\D�PHQHEDN� MDZDEDQ�� VLVZD� GDSDW� EHUSLNLU

VHFDUD�NULWLV��VLVWHPDWLV��GDQ�DQDOLWLV��6HODLQ�LWX�

LQVWUXPHQ� EHQWXN� LQL� MXJD�PDPSX�PHQJXNXU

SHPDKDPDQ�VLVZD�VHFDUD�OHELK�PHQGDODP�EXNDQ

VHNHGDU�PHQJKDIDO�

+DVLO� DQDOLVLV� DQJNHW� JXUX� SDGD� 7DEHO� ��

�������JXUX� WHODK�PHQJDLWNDQ� VRDO�VRDO� \DQJ

GLEHULNDQ� GHQJDQ� NHWHUDPSLODQ� SURVHV� VDLQV�

1DPXQ�� ������� JXUX�PHQ\DWDNDQ� LQVWUXPHQ

\DQJ� WHODK� DGD� EHOXP� HIHNWLI�PHQJXNXU� NHWH�

UDPSLODQ�SURVHV�VDLQV�VLVZD��3HQLODLDQ�\DQJ�GL�

ODNXNDQ�ROHK�JXUX�VDODK�VDWXQ\D�DGDODK�SHQLODLDQ

SDGD�XODQJDQ�NHQDLNDQ�NHODV��3DGD�VRDO�XODQJDQ

NHQDLNDQ�NHODV�PHPXDW�PDWHUL�PDWHUL�\DQJ�WHODK

GLDMDUNDQ� JXUX� SDGD� VDWX� VHPHVWHU�� 8ODQJDQ

7DEHO���6NRULQJ�SDGD�6RDO�7ZR�WLHU�0XOWLSOH

&KRLFH

6XPEHU��<DPWLQDK��GNN�������

1R� .ULWHULD�3HQLODLDQ� 6NRU�

�� 7LGDN� PHPLOLK� MDZDEDQ�
GDQ�DODVDQ��DWDX�MDZDEDQ�
VDODK�DODVDQ�VDODK�

��

�� -DZDEDQ�VDODK�DODVDQ�
EHQDU��6%��

��

�� -DZDEDQ�EHQDU�DODVDQ�
VDODK��%6��

��

�� -DZDEDQ�EHQDU�DODVDQ�
EHQDU��%%��

��

�
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,QGLNDWRU�.36�
8..�$� 8..�%� 8..�&� 8..�'� 8..�(� 8..�)� 5DWD�

UDWD����� ���� ���� ���� ���� ����
0HQ\XVXQ�KLSRWHVLV� �� ����� ����� �� �� ��� �����
0HUHQFDQDNDQ�SHUFREDDQ� ���� ����� ����� �� �� �� �����
0HQJDQDOLVLV�GDWD� ���� ����� ������ ���� ����� ����� �����
0HQHUDSNDQ�NRQVHS� ����� ������ ������ ����� ������ ��� ������
0HQJNRPXQLNDVLNDQ� �� ������ �� ����� ����� ����� �����
0HQDULN�NHVLPSXODQ� ���� ������ ����� ���� ��� ������ ������

�

7DEHO� ��+DVLO� $QDOLVLV� .HWHUDPSLODQ� 3URVHV�6DLQV� 3DGD�6HWLDS�6RDO�8ODQJDQ�.HQDLNDQ�.HODV

*DPEDU���*UDILN�3HUVHQWDVH�,QGLNDWRU�.36�SDGD�6HWLDS�6RDO�8..

NHQDLNDQ� NHODV�PHQMDGL� VDODK� VDWX� WRODN� XNXU

SHPDKDPDQ� VLVZD� WHUKDGDS� VXDWX� PDWHUL�

1DPXQ�� SHQJHPEDQJDQ�VRDO� XODQJDQ� NHQDLNDQ

NHODV�XPXPQ\D�KDQ\D�IRNXV�SDGD�DVSHN�NRJQLWLI�

WDQSD�PHPSHUWLPEDQJNDQ� NHPDPSXDQ� SURVHV

VDLQV�VLVZD��+DO�WHUVHEXW�PHQ\HEDENDQ�NRQVHS

NXUDQJ�WHUWDQDP�SDGD�VLVZD�NDUHQD�VLVZD�KDQ\D

GLWXQWXW� XQWXN� KDIDO�� EXNDQ� XQWXN� EHUSURVHV

PHQJJDOL� LQIRUPDVL� VHQGLUL�� +DVLO� DQDOLVLV� VRDO

XODQJDQ� NHQDLNDQ� NHODV� \DQJ� GLJXQDNDQ� GL

6XUDNDUWD� GDSDW�GLOLKDW� SDGD�7DEHO� ��

%HUGDVDUNDQ�DQDOLVLV�VRDO�XODQJDQ�NHQDLNDQ

NHODV� \DQJ� GLVDMLNDQ� GDODP� 7DEHO� �� GDSDW

GLNHWDKXL�EDKZD�SHQLODLDQ�\DQJ�GLJXQDNDQ�JXUX

KDQ\D� WHUIRNXV� SDGD� DVSHN� NRJQLWLI� \DNQL

PHQHUDSNDQ� NRQVHS�� 6HGDQJNDQ� NHWHUDPSLODQ

PHUDQFDQJ� SHUFREDDQ�PHQMDGL� NHWHUDPSLODQ

\DQJ�PHPLOLNL� SHUVHQWDVH� NHPXQFXODQ� SDOLQJ

VHGLNLW�SDGD�VRDO�XODQJDQ�NHQDLNDQ�NHODV��8QWXN

PHPSHUMHODV� SHUVHQWDVH� VHWLDS� LQGLNDWRU� .36

SDGD� VRDO� XODQJDQ� NHQDLNDQ� NHODV� �8..�� SDGD

VHWLDS�VHNRODK�GDSDW�GLOLKDW�SDGD�*DPEDU���
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8..� $� VDPSDL� 8..� )� PHQ\DWDNDQ� VRDO

XODQJDQ� NHQDLNDQ� NHODV� \DQJ� GLSHUROHK� GDUL� �

VHNRODK� GL� 6XUDNDUWD� \DQJ�PHZDNLOL� NDWHJRUL

WLQJJL�� VHGDQJ�� GDQ� UHQGDK� GDUL� VHNRODK� 60$�

0$� QHJHUL�PDXSXQ� VZDVWD�� %HUGDVDUNDQ� GDWD

UDWD�UDWD�NHPXQFXODQ�LQGLNDWRU�.36�SDGD�VHWLDS

VRDO�8..��LQGLNDWRU�\DQJ�SDOLQJ�EHVDU�SHUVHQWDVH

NHPXQFXODQ� DGDODK� LQGLNDWRU� PHQHUDSNDQ

NRQVHS�� VHGDQJNDQ� LQGLNDWRU� \DQJ� SDOLQJ� NHFLO

SHUVHQWDVH� NHPXQFXODQQ\D� DGDODK� LQGLNDWRU

PHUHQFDQDNDQ� SHUFREDDQ�

'DUL�*UDILN����WHUOLKDW�MHODV�VHOLVLK�SHUEHGDDQ

\DQJ� VDQJDW� VLJQLILNDQ� DQWDUD� NHWHUDPSLODQ

PHQHUDSNDQ� NRQVHS� GHQJDQ� NHWHUDPSLODQ�

NHWHUDPSLODQ�ODLQQ\D��.HWHUDPSLODQ�PHQHUDSNDQ

NRQVHS� PHQMDGL� NHWHUDPSLODQ� \DQJ� VHODOX

GRPLQDQ�GL� VHWLDS�VRDO�XODQJDQ�NHQDLNDQ�NHODV

GL� VHWLDS� VHNRODK� \DQJ� PHQMDGL� VDPSHO

SHQHOLWLDQ�

'RPLQDVL� NHWHUDPSLODQ� WHUWHQWX� SDGD� VRDO

XODQJDQ�NHQDLNDQ�NHODV�PHQXQMXNNDQ�EDKZD�VRDO

EHOXP�VHFDUD�PDNVLPDO�PHQJXNXU�NHWHUDPSLODQ

SURVHV� VDLQV� VLVZD�� %DKNDQ� SDGD� 7DEHO� �� GDQ

*DPEDU����WHUGDSDW�NHWHUDPSLODQ�WHUWHQWX�\DQJ

SHUVHQWDVH� NHPXQFXODQQ\D� ���

.HWHUDPSLODQ� \DQJ�SDOLQJ� UHQGDK� UDWD�UDWD

NHPXQFXODQQ\D� DGDODK� NHWHUDPSLODQ�PHUHQFD�

QDNDQ� SHUFREDDQ�� +DO� LQL� VHQDGD� GHQJDQ� KDVLO

SHQHOLWLDQ� 6XEDOL� ������� \DQJ�PHQXQMXNNDQ

EDKZD� SDGD� EDJLDQ� \DQJ� WHUVXNDU� GDODP

NHWHUDPSLODQ� SURVHV� VDLQV� DGDODK�PHUDQFDQJ

LQYHVWLJDVL� �PHUDQFDQJ� SHUFREDDQ��

.HWHUDPSLODQ� PHUHQFDQDNDQ� SHUFREDDQ

VHKDUXVQ\D�PHQMDGL� NHWHUDPSLODQ� \DQJ�ZDMLE

GLEHULNDQ�NHSDGD�VLVZD��$NDQL�� �������PHQ\D�

WDNDQ� EDKZD�PHUHQFDQDNDQ� SHUFREDDQ� GDQ

REVHUYDVL�PHQMDGL�DNWLYLWDV�NXQFL�GDODP�EHODMDU

VDLQV��VHKLQJJD�KDO�LQL�PHQMDGL�NRPSRQHQ�SHQWLQJ

GDODP�EHODMDU�PHQJDMDU�GDQ�PHQHUDSNDQ�VDLQV�

*HUPDQQ��������PHQJXQJNDSNDQ�EDKZD�WXMXDQ

XWDPD�GDUL�SHPEHODMDUDQ�VDLQV�DGDODK�PHPEDQWX

VLVZD�XQWXN�PHQJNRQVWUXNVL�SHQJHWDKXDQ�\DQJ

EHUSXVDW� SDGD� IHQRPHQD� VDLQV�� GDQ� GDODP

ZDNWX� EHUVDPDDQ�� PHPEDQWX� VLVZD� XQWXN

PHQJXQJNDSNDQ� DODVDQ�� EHUSLNLU� NULWLV� GDQ

PHQ\HOHVDLNDQ� PDVDODK�� 6DODK� VDWX� FDUD

PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� VDLQV� DGDODK

PHODOXL� SHPEHODMDUDQ� EHUEDVLV� LQNXLUL� GL

ODERUDWRULXP� \DQJ�PHQHNDQNDQ� NHWHUDPSLODQ

SURVHV�VDLQV�GDVDU�GDQ�NHWHUDPSLODQ�SURVHV�VDLQV

WHULQWHJUDVL�

3HQWLQJQ\D� NHWHUDPSLODQ� PHUHQFDQDNDQ

SHUFREDDQ�LQL�MXJD�GLXQJNDSNDQ�ROHK�'XUXN��GNN�

�������\DQJ�PHQ\DWDNDQ�EDKZD�SHPEHODMDUDQ

EHUEDVLV� SHQHPXDQ� DNDQ� PHPEXDW� VLVZD

PHQJJXQDNDQ� NHWHUDPSLODQ� EHUSLNLU� WLQJNDW

WLQJJL� XQWXN�PHQDULN� NHVLPSXODQ� EHUGDVDUNDQ

EXNWL�EXNWL�� 3DGD� SURVHV� PHUHQFDQDNDQ

SHUFREDDQ� LQL� VLVZD�PHQJJXQDNDQ� EHEHUDSD

NHWHUDPSLODQ� SURVHV� VDLQV� ODLQQ\D� VHSHUWL

PHQJXPSXONDQ�GDWD��PHQJLQGHQWLILNDVL�YDULDEHO�

PHQ\XVXQ� KLSRWHVLV� GDQ� ODLQ�ODLQ�� 6HFDUD

EHUVDPDDQ�� NHWHUDPSLODQ� PHUHQFDQDNDQ

SHUFREDDQ�LQL�PHQMDGL�NHWHUDPSLODQ�SURVHV�VDLQV

\DQJ� SHQWLQJ� NDUHQD�PHQJJDEXQJNDQ� EDQ\DN

NHWHUDPSLODQ� XQWXN�PHQJDQDOLVLV� VHFDUD� OHELK

PHQGDODP� VHODPD�PHODNXNDQ� SHUFREDDQ� \DQJ

EHUXODQJ�XODQJ�

6HODLQ� LQGLNDWRU�PHUHQFDQDNDQ� SHUFREDDQ�

LQGLNDWRU�.36�ODLQQ\D�\DQJ�PHPLOLNL�SHUVHQWDVH

NHPXQFXODQ�UHQGDK�DGDODK�LQGLNDWRU�PHQ\XVXQ

KLSRWHVLV�� 'XUXN�� GNN�� ������� PHQ\DWDNDQ

EDKZD� KLSRWHVLV�PHUXSDNDQ� GDWD� EHUGDVDUNDQ

WHEDNDQ� \DQJ� EHUDVDO� GDUL� SHQJHWDKXDQ

VHEHOXPQ\D�GDQ�SHQJDPDWDQ�EHUXODQJ��+LSRWHVLV

MXJD� GDSDW� GLVHEXW� VHEDJDL� SHQMHODVDQ� \DQJ

GLVLPSXONDQ� GDUL� SHQJDPDWDQ�� .HWHUDPSLODQ

PHQ\XVXQ� KLSRWHVLV� PHQMDGL� VDODK� VDWX

NHWHUDPSLODQ�\DQJ�MDUDQJ�PXQFXO�SDGD�VRDO��+DO

LQL� KDUXV�PHQMDGL� SHUKDWLDQ� WHUVHQGLUL� NDUHQD

NHWHUDPSLODQ�PHQ\XVXQ�KLSRWHVLV�PHQMDGL�VDODK

VDWX� NRPSHQHQ� SHQWLQJ� GDODP� SHPEHODMDUDQ

VDLQV��+DO�LQL�VHQDGD�GHQJDQ�.XKQ�	�'HDQ�������

\DQJ�PHQ\DWDNDQ�EDKZD�NHWHUDPSLODQ�PHQ\X�

VXQ�KLSRWHVLV�PHQMDGL�NRPSRQHQ�SHQWLQJ�GDODP

VDLQWLILN� GDQ� LQNXLUL� NDUHQD� XQWXN�PHPDKDPL

VDLQV��VDQJDW�SHQWLQJ�EDJL�VLVZD�XQWXN�PHQFDUL

LQIRUPDVL�\DQJ�EHUDZDO�GDUL�SHQJDMXDQ�KLSRWHVLV

VHKLQJJD� VLVZD� DNDQ� EHUXVDKD�PHQFDUL� WDKX

MDZDEDQ� GDUL� KLSRWHVLV�

0HQXUXW� 6XNDUQR�� GNN�� �������� UHQGDKQ\D

SHUVHQWDVH�NHPXQFXODQ�LQGLNDWRU�.36�GDODP�VRDO
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VDODK� VDWXQ\D� GLNDUHQDNDQ� SHQLODLDQ� XML

NRPSHWHQVL�VLVZD�VHODPD�LQL�KDQ\D�WHUIRNXV�SDGD

SHQJXDVDDQ�NRQVHS�NRQVHS�VDMD��6HODLQ�LWX��JXUX

MXJD�NXUDQJ�SDKDP�EDJDLPDQD�PHQJHPEDQJNDQ

LQVWUXPHQ�\DQJ�PDPSX�PHQJXNXU�NHWHUDPSLODQ

SURVHV� VDLQV� VLVZD�� /HELK� ODQMXW�6XNDUQR�� GNN�

������� PHQ\DWDNDQ� EDKZD� VDODK� VDWX� FDUD

PHQDQJJXODQJL� KDO� WHUVHEXW� \DLWX�GHQJDQ�FDUD

PHPEHULNDQ�SHODWLKDQ� NHSDGD� JXUX�JXUX� VDLQV

PHQJHQDL�NHWHUDPSLODQ�SURVHV� VDLQV��3HODWLKDQ

WHUVHEXW�WHUGLUL�GDUL�SHQJHWDKXDQ�WHQWDQJ�.36�

LQGLNDWRU�LQGLNDWRU� .36�� GDQ� SHQLODLDQ� .36�

0HODOXL� SHODWLKDQ� WHUVHEXW� GLKDUDSNDQ� JXUX

PDPSX�PHQHUDSNDQ� SHQJHWDKXDQQ\D� GDODP

PHQJHPEDQJNDQ�.36�SDGD�VLVZD�

3HQJHPEDQJDQ� LQVWUXPHQ� \DQJ�PDPSX

PHQJXNXU� NHWHUDPSLODQ� SURVHV� VDLQV� VDQJDW

GLSHUOXNDQ� JXUX� NDUHQD� VDDW� LQL� .36�PHQMDGL

NRPSRQHQ� \DQJ� SHQWLQJ� GDODP� SHPEHODMDUDQ

VDLQV�� +DO� WHUVHEXW� VHQDGD� GHQJDQ

.DUDPXVWDIDRèOX� ������� \DQJ� PHQ\DWDNDQ

EDKZD� SHQHUDSDQ� .36� VDQJDW� NUXVLDO� SDGD

SHPEHODMDUDQ� EHUPDNQD� VHEDE� EHODMDU�PHODOXL

NHKLGXSDQ� VHKDUL�KDUL� GDQ� VLVZD� SHUOX� XQWXN

PHQHPXNDQ��PHQJLQWHUSUHWDVL��GDQ�PHPSHUWLP�

EDQJNDQ�IDNWD�IDNWD�PHODOXL�NRQGLVL�NRQGLVL�\DQJ

PHUHND� KDGDSL�� +DO� VHUXSD� GLXQJNDSNDQ� ROHK

6XEDOL�	�0DUL\DP��������EHUGDVDUNDQ�KDVLO�VXUYHL

WHUKDGDS�����JXUX�GDQ������JUXS�VLVZD�GDUL���

837� SDGD� �� NDEXSDWHQ�NRWD� GL� ',<� \DQJ�PH�

QXQMXNNDQ� EDKZD� KDPSLU� VHPXD� JXUX�PHQ\D�

WDNDQ�SHQWLQJQ\D�SHPEHODMDUDQ�XQWXN�PHQJHP�

EDQJNDQ� NUHDWLYLWDV� NHWHUDPSLODQ� SURVHV� VDLQV

GDODP�DVSHN�NHKLGXSDQ�NHSDGD�SHVHUWD�GLGLN�

.HWHUDPSLODQ� SURVHV� VDLQV� WHODK�PHQMDGL

EDJLDQ� SHQWLQJ� GDODP� SHPEHODMDUDQ� VDLQV

�WHUPDVXN� )LVLND���0HODOXL� NHWHUDPSLODQ� SURVHV

VDLQV�� VLVZD�GDSDW�PHQHPXNDQ�NRQVHS�� EXNDQ

VHNHGDU�PHQJKDIDO�NRQVHS��0HQXUXW�&DUH\��GNN�

�������� NHWHUDPSLODQ� SURVHV� VDLQV�PHUXSDNDQ

NHWHUDPSLODQ� NKXVXV� \DQJ�PHQ\HGHUKDQDNDQ

SHPEHODMDUDQ� VDLQV�� PHQJDNWLINDQ� VLVZD�

PHQJHPEDQJNDQ� NHSHNDDQ� VLVZD� WHUKDGDS

SHPEHODMDUDQ��PHPEXDW�NRQVHS�\DQJ�GLSHODMDUL

PHQMDGL� OHELK� SHUPDQHQ� GHQJDQ� PHQJDMDUL

PHUHND�PHWRGH�LOPLDK�

.HWHUDPSLODQ� SURVHV� VDLQV� WHODK�PHQMDGL

NRPSRQHQ� \DQJ� XWDPD� GDODP� VWXGL� OLWHUDWXU

SHPEHODMDUDQ� VDLQV� VHMDN� NXULNXOXP� XWDPD

SHUWDPD� NDOL� GLPXODL� WDKXQ� �����DQ��0HQXUXW

$PHULFDQ� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI

6FLHQFH��������NHWHUDPSLODQ�SURVHV�VDLQV�GLEDJL

PHQMDGL� GXD� OHYHO� \DLWX� NHWHUDPSLODQ� SURVHV

VDLQV� GDVDU� GDQ� NHWHUDPSLODQ� SURVHV� VDLQV

WHULQWHJUDVL��.HWHUDPSLODQ�SURVHV�GDVDU�PHOLSXWL

NHWHUDPSLODQ� PHQJDPDWL�� PHQJNODVLILNDVL�

PHQJRPXQLNDVLNDQ��PHQJXNXU��PHQJJXQDNDQ

KXEXQJDQ� UXDQJ� GDQ� ZDNWX�� PHQJJXQDNDQ

DQJND�DQJND��PHQJLQIHUHQVL��GDQ�PHPSUHGLNVL�

.HWHUDPSLODQ� SURVHV� WHULQWHJUDVL� PHOLSXWL

NHWHUDPSLODQ�PHQJRQWURO� YDULDEHO��PHQJLQWHU�

SUHWDVL� GDWD��PHUXPXVNDQ� KLSRWHVLV��PHQGHIL�

QLVLNDQ� VHFDUD� RSHUDVLRQDO�� GDQ� PHODNXNDQ

SHUFREDDQ�

0HQXUXW� 'HSGLNQDV� �������� .HWHUDPSLODQ

SURVHV� VDLQV� GDVDU� PHOLSXWL� NHWHUDPSLODQ

PHQJDPDWL�� PHQJJRORQJNDQ� DWDX� PHQJNOD�

VLILNDVL��PHQJXNXU��PHQJNRPXQLNDVLNDQ��PHQJ�

LQWHUSUHWDVL� GDWD��PHPSUHGLNVL��PHQJJXQDNDQ

DODW��PHODNXNDQ�SHUFREDDQ�GDQ�PHQ\LPSXONDQ�

6HGDQJNDQ� NHWHUDPSLODQ� SURVHV� VDLQV� WHU�

LQWHJUDVL� PHOLSXWL� NHWHUDPSLODQ�PHUXPXVNDQ

PDVDODK�� PHQJLGHQWLILNDVL� YDULDEHO�� PHQGHV�

NULSVLNDQ� KXEXQJDQ� DQWDUYDULDEHO��PHQJRQWURO

YDULDEHO�� PHQGHILQLVLNDQ� YDULDEHO� VHFDUD

RSHUDVLRQDO��PHPSHUROHK�GDQ�PHQ\DMLNDQ�GDWD�

PHQJDMXNDQ�KLSRWHVLV��PHUDQFDQJ�SHQHOLWLDQ�GDQ

PHODNXNDQ�SHQ\HOLGLNDQ�GDQ�SHUFREDDQ�

.HWHUDPSLODQ� SURVHV� VDLQV� MXJD� PHPLOLNL

GDPSDN�SRVLWLI�WHUKDGDS�SUHVWDVL�EHODMDU�VLVZD�

3HQHOLWLDQ�SHQHOLWLDQ� WHUGDKXOX� PHQXQMXNNDQ

DGDQ\D�NRUHODVL�SRVLWLI�DQWDUD�SUHVWDVL�DNDGHPLN

GDQ� .36� �%HDXPRQW�:DOWHUV� 	� 6R\LER� �������

6LQDQ� 	� 8VDN� �������� 'HOHQ� 	� .HVHUFLRJOX�

��������� .36� GDQ� SUHVWDVL� DNDGHPLN� VDOLQJ

EHUNDLWDQ� XQWXN� SURVHV� SHUXEDKDQ� NRQVHSWXDO

VLVZD�� 6HKLQJJD� XQWXN� PHQJHPEDQJNDQ

SHUXEDKDQ�NRQVHSWXDO�WLQJNDW�WLQJJL�GLSHUOXNDQ

NHWHUDPSLODQ�SURVHV�VDLQV�LQL��NDUHQD�.36�WLGDN

GDSDW�GLSLVDKNDQ�GHQJDQ�SHUXEDKDQ�NRQVHSWXDO

GDQ�SHPDKDPDQ�NRQVHSWXDO��.DUDPXVWDIDRèOX�

������� .36� GDSDW� GLOLKDW� VHEDJDL� IDNWRU� \DQJ
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PHQGXNXQJ� SHPDKDPDQ� NRQVHS� NDUHQD

EHUNRUHODVL�GHQJDQ�SUHVWDVL�DNDGHPLN�

,QVWUXPHQ�WZR�WLHU�PXOWLSOH�FKRLFH�PHQMDGL

LQVWUXPHQ� DOWHUQDWLI� \DQJ� PDPSX� GLJXQDNDQ

XQWXN� PHQJXNXU� NHWHUDPSLODQ� SURVHV� VDLQV

VLVZD��6HODLQ�PDPSX�PHQJXNXU�.36��LQVWUXPHQ

WZR�WLHU� PXOWLSOH� FKRLFH� MXJD� PDPSX� XQWXN

PHQJXNXU�WDUDI�EHUSLNLU�VLVZD��+DO�VHUXSD�GHQJDQ

\DQJ� GLXQJNDSNDQ� ROHK� $GRGR� ������� \DQJ

PHQ\DWDNDQ� EDKZD� WZR�WLHU� PXOWLSOH� FKRLFH

PHUXSDNDQ�PRGHO�SHQLODLDQ�\DQJ�WHUEXNWL�VDQJDW

EHUPDQIDDW� EDJL� SHQGLGLNDQ� GDQ� MXJD� GDSDW

PHPEDQWX�VLVZD�WLGDN�KDQ\D�PHPDKDPL�PDWHUL

SHPEHODMDUDQ�� WHWDSL� GDSDW� PHQJXNXU� NHWH�

UDPSLODQ�EHUSLNLU�WLQJNDW�WLQJJL�VLVZD��VHODLQ�LWX

PDPSX� PHPEDQWX� JXUX� PHQJLGHQWLI LNDVL

PLVNRQVHSVL� SDGD� VLVZD�

.HOHELKDQ� LQVWUXPHQ� WZR�WLHU� PXOWLSOH

FKRLFH�PHQXUXW� =HLOLN�� GNN�� ������� \DLWX� JXUX

GDSDW�PHQJJXQDNDQ�LQVWUXPHQ�LQL�XQWXN�IXQJVL

IRUPDWLI�GDQ�VXPDWLI�SDGD�DNKLU� VHPHVWHU�� -LND

JXUX� LQJLQ�PHQJJXQDNDQ� VHEDJDL� WHV� IRUPDWLI�

JXUX� KDUXV�PHQJHWDKXL� NHPDPSXDQ� NRJQLWLI

VLVZD�� NRQVHS� DZDO� VLVZD�� GDQ� PLVNRQVHSVL

VLVZD��-LND�JXUX�LQJLQ�PHQJJXQDNDQ�VHEDJDL�WHV

VXPDWLI�� JXUX� GDSDW�PHOLKDW� SHQJDUXK� SRVLWLI

DWDX� QHJDWLI� GDUL� SHPEHODMDUDQ� \DQJ� WHODK

GLODNXNDQ��VHKLQJJD�PDPSX�PHPEHULNDQ�XPSDQ

EDOLN� WHUKDGDS� SURVHV� SHPEHODMDUDQ�� 6HEDE

WXMXDQ�XWDPD�GDUL�SHQLODLDQ� DGDODK� ³GLDJQRVLV´

EXNDQ� SUHVWDVL� VLVZD�

%HUGDVDUNDQ�NHOHELKDQ�WHUVHEXW�� LQVWUXPHQ

WZR�WLHU�PXOWLSOH�FKRLFH�PDPSX�GLWHUDSNDQ�VDDW

XODQJDQ�KDULDQ��XMLDQ�WHQJDK�VHPHVWHU�DWDX�VDDW

XODQJDQ�NHQDLNDQ�NHODV��6HKLQJJD�SHPEHODMDUDQ

ILVLND�PHQMDGL�SHODMDUDQ�\DQJ�EHUPDNQD�NDUHQD

ILVLND�EXNDQ�KDQ\D�VHNHGDU�PHQJKDIDO�NRQVHS�

WHWDSL�PDPSX�XQWXN�PHQHPXNDQ�NRQVHS�

6,038/$1�'$1�6$5$1

6LPSXODQ

3HUVHQWDVH� NHPXQFXODQ� LQGLNDWRU� .HWHUDPSLODQ

3URVHV�6DLQV��.36��SDGD�VRDO�XODQJDQ�NHQDLNDQ

NHODV� ;� GL� 6XUDNDUWD� WDKXQ� DMDUDQ� ���������

GLGRPLQDVL� ROHK� NHWHUDPSLODQ� PHQHUDSNDQ

NRQVHS�� 6HPHQWDUD� LWX�� NHWHUDPSLODQ�PHUHQ�

FDQDNDQ� SHUFREDDQ�PHPLOLNL� SHUVHQWDVH� NH�

PXQFXODQ�WHUHQGDK��.HPXQFXODQ� LQGLNDWRU�.36

GDODP�VRDO�XODQJDQ�NHQDLNDQ�NHODV�PDVLK�UHQGDK

VHKLQJJD� GLSHUOXNDQ� DOWHUQDWLI� LQVWUXPHQ� \DQJ

PDPSX�PHQJXNXU�.36�VLVZD�� ,QVWUXPHQ�SHQL�

ODLDQ� WZR�WLHU�PXOWLSOH�FKRLFH�PHUXSDNDQ�VDODK

VDWX�LQVWUXPHQ�DOWHUQDWLI�\DQJ�PDPSX�PHQJXNXU

NHWHUDPSLODQ� SURVHV� VDLQV� VLVZD�

6DUDQ

5HQGDKQ\D� SHUVHQWDVH� NHPXQFXODQ� LQGLNDWRU

.36� SDGD� VRDO� XODQJDQ� NHQDLNDQ� NHODV� VDODK

VDWXQ\D�GLVHEDENDQ�ROHK�EDKDQ�DMDU�VHSHUWL�EXNX

DMDU�\DQJ�GLJXQDNDQ�EHOXP�WHULQWHJUDVL�GHQJDQ

LQGLNDWRU� .36�� 2OHK� NDUHQD� LWX�� GLKDUDSNDQ

SHPHULQWDK� GDHUDK�PHODOXL� GLQDV� SHQGLGLNDQ

PDPSX�PHQ\HGLDNDQ� EDKDQ� DMDU� \DQJ�PHQ�

GRURQJ� EHUNHPEDQJQ\D� NHWHUDPSLODQ� SURVHV

VDLQV�VLVZD��6HODLQ� LWX��SHPHULQWDK�GDHUDK�GDQ

GLQDV�SHQGLGLNDQ�GLKDUDSNDQ�PDPSX�PHPEHULNDQ

SHODWLKDQ� �WUDLQLQJ�� DJDU� JXUX� PHQJHWDKXL

SHQJHPEDQJDQ� EDKDQ� DMDU� \DQJ� WHULQWHJUDVL

GHQJDQ� .36� GDQ� LQVWUXPHQ� \DQJ� PDPSX

PHQJHYDOXDVL�KDVLO�EHODMDU�VLVZD�VHFDUD�XPXP

PDXSXQ�PHQJHYDOXDVL�NHWHUDPSLODQ�SURVHV�VDLQV�

VDODK� VDWXQ\D� LQVWUXPHQ� WZR�WLHU� PXOWLSOH

FKRLFH�� 6HODLQ� PHODOXL� NHJLDWDQ� SHODWLKDQ

�WUDLQLQJ��� GLQDV� SHQGLGLNDQ� GLKDUDSNDQ� OHELK

PHQJDNWLINDQ�NHPEDOL�.HORPSRN�.HUMD�*XUX��..*�

GDQ�NHJLDWDQ�0XV\DZDUDK�*XUX�0DWD�3HODMDUDQ

�0*03���VHEDJDL�PHGLD�JXUX�XQWXN�EHODMDU�GDQ

EHUWXNDU� LQIRUPDVL� WHQWDQJ� SHQJHPEDQJDQ

EDKDQ�DMDU�GDQ�LQVWUXPHQ�\DQJ�WHULQWHJUDVL�.36�

LQGLNDWRU� GDODP� .36� VHUWD� NDUDNWHULVWLN� .36

GDODP� SHPEHODMDUDQ� VDLQV�� WHUXWDPD� GDODP

SHPEHODMDUDQ�ILVLND�



���

'HZL�5DWQDVDUL�� 6XNDUPLQ��6XSDUPL��$QDOLVLV� ,PSOHPHQWDVL� ,QVWUXPHQ� 7ZR�7LHU�0XOWLSOH� &KRLFH� 8QWXN� 0HQJXNXU� � .HWHUDPSLODQ�3URVHV� 6DLQV

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ���1RPRU� ��� 'HVHPEHU� ����

3867$.$�$&8$1

$PHULFDQ� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� 6FLHQFH�� ������6FLHQFH�$� 3URFHVV� $SSURDFK�

:DVKLQJWRQ�� '�&�� $PHULFDQ� $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� 6FLHQFH�

$GRGR�� 6��2�� ������ (IIHFWV� RI� 7ZR�7LHU�0XOWLSOH� &KRLFH�'LDJQRVWLF� $VVHVVPHQW� ,WHPV� RQ

6WXGHQWV¶� /HDUQLQJ� 2XWFRPH� LQ� %DVLF� 6FLHQFH� 7HFKQRORJ\� �%67��� $FDGHPLF� -RXUQDO� RI

,QWHUGLVFLSOLQDU\� 6WXGLHV�� ��������±����� GRL�RUJ���������DMLV������Y�Q�S���

$NDQL��2�� ������ /HYHOV� RI� 3RVVHVVLRQ�RI� 6FLHQFH�3URFHVV�6NLOOV� E\� )LQDO�<HDU� 6WXGHQWV�RI� &ROOHJHV

RI� (GXFDWLRQ� LQ� 6RXWK�(DVWHUQ� 6WDWHV� RI� 1LJHULD�� -RXUQDO� RI� (GXFDWLRQ� DQG� 3UDFWLFH�

��������±����

$OL�� $�� ������&RQGXFWLQJ� UHVHDUFK� LQ� HGXFDWLRQ� DQG� WKH� VRFLDO� VFLHQFHV�� (QXJX�� 7DVKLZD�1HW

:RQHVV� /WG�

%DWL�� .��� (UW�UN��*��� 	�.DSWDQ�� )�� ������ 7KH�$ZDUHQHVV� /HYHOV� RI� 3UH�VFKRRO� (GXFDWLRQ� 7HDFKHUV

5HJDUGLQJ�6FLHQFH�3URFHVV�6NLOOV�� 3URFHGLD� �� 6RFLDO� DQG�%HKDYLRUDO� 6FLHQFHV�� ���������±

������ GRL���������M�VEVSUR������������

%HDXPRQW�:DOWHUV��<���	�6R\LER��.��������$Q�$QDO\VLV� RI�+LJK�6FKRRO�6WXGHQWV¶� 3HUIRUPDQFH�RQ

)LYH� ,QWHJUDWHG� 6FLHQFH� 3URFHVV� 6NLOOV��5HVHDUFK� LQ� 6FLHQFH� 	� 7HFKQRORJLFDO� (GXFDWLRQ�

���������±����� GRL��������������������������

&DUH\��6���(YDQV��5���+RQGD��0���-D\��(���	�8QJHU��&��������$Q�([SHULPHQW�LV�:KHQ�<RX�7U\�,W�DQG

6HH� ,I� ,W�ZRUNV��$�6WXG\�RI�*UDGH���6WXGHQWV¶�8QGHUVWDQGLQJ�RI� WKH�&RQVWUXFWLRQ�RI

6FLHQWLILF� .QRZOHGJH�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6FLHQFH� (GXFDWLRQ�� ���������±����� KWWSV���

GRL�RUJ�������������������������

'H�$\DOD��5�� -��������$Q�,QWURGXFWLRQ� WR�3RO\WRPRXV�,WHP�5HVSRQVH�7KHRU\�0RGHOV�

0HDVXUHPHQW� 	� (YDOXDWLRQ� LQ�&RXQVHOLQJ� 	� 'HYHORSPHQW� ��������������

'HOHQ�� ,���	� �� .HVHUFLRJOX�� 7�� ������+RZ�0LGGOH�6FKRRO� 6WXGHQWV¶� 6FLHQFH� 3URFHVV�6NLOOV� $IIHFWHG

E\�7XUNH\¶V�1DWLRQDO�&XUULFXOXP�&KDQJH"� -RXUQDO� RI� 7XUNLVK�6FLHQFH�(GXFDWLRQ��������±��

'HSGLNQDV��������0DWHUL�3HODWLKDQ�*XUX�,PSOHPHQWDVL�.XULNXOXP������603�07V�,OPX

3HQJHWDKXDQ�$ODP�� -DNDUWD��.HPHQGLNEXG�

'XUXN��8���$NJ�Q��$���'RèDQ��&���	�*�OVX\X��)��������([DPLQLQJ�WKH�/HDUQLQJ�2XWFRPHV�,QFOXGHG

LQ�WKH�7XUNLVK�6FLHQFH�&XUULFXOXP� LQ�7HUPV�RI�6FLHQFH�3URFHVV�6NLOOV��$�'RFXPHQW�$QDO\VLV

ZLWK� 6WDQGDUGV�%DVHG� $VVHVVPHQW�� ,QWHUQDWLRQDO� -RXUQDO� 2I� (QYLURQPHQWDO� DQG� 6FLHQFH

(GXFDWLRQ�� ���������±����

(UPDQLQJVLK��6XGDULVPDQ�6���6XSDUPL��������3HPEHODMDUDQ�%LRORJL�0RGHO�3%0�0HQJJXQDNDQ

/HPEDU�.HUMD�7HUELPELQJ�GDQ�/HPEDU�.HUMD�%HEDV�7HUPRGLILNDVL�'LWLQMDX�GDUL�.HWHUDPSLODQ

3URVHV�6DLQV�GDQ�.HPDPSXDQ�%HUSLNLU�$QDOLWLV��-XUQDO�,QNXLUL���������������

*HUPDQQ��3�� -�� ������7HVWLQJ� D�0RGHO�RI� 6FLHQFH�3URFHVV�6NLOOV�$FTXLVLWLRQ��DQ� ,QWHUDFWLRQ�ZLWK

3DUHQWV¶� (GXFDWLRQ�� 3UHIHUUHG� /DQJXDJH��*HQGHU�� 6FLHQFH� $WWLWXGH�� &RJQLWLYH

'HYHORSPHQW��$FDGHPLF�$ELOLW\�� DQG�%LRORJ\�.QRZOHGJH�� -RXUQDO� RI� 5HVHDUFK� LQ� 6FLHQFH

7HDFKLQJ�� ���������±����� KWWSV���GRL�RUJ���������WHD�����������

*HUPDQQ��3�� -���	�$UDP��5�� -��������6WXGHQW�3HUIRUPDQFHV�RQ� WKH�6FLHQFH�3URFHVVHV�RI

5HFRUGLQJ�'DWD��$QDO\]LQJ�'DWD��'UDZLQJ�&RQFOXVLRQV��DQG�3URYLGLQJ�(YLGHQFH�� -RXUQDO� RI

5HVHDUFK� LQ� 6FLHQFH� 7HDFKLQJ�� ���������±����� KWWSV���GRL�RUJ����������6,&,������

��������������

+DUOHQ��:�������� ,QTXLU\�%DVHG�/HDUQLQJ� LQ�6FLHQFH� DQG�0DWKHPDWLFV��5HYLHZ� RI� 6FLHQFH
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ���1RPRU� ��� 'HVHPEHU� ����

0DWKHPDWLFV� 	� ,&7� (GXFDWLRQ�� ������±���

.DUDPXVWDIDRèOX�� 6�� ������ ,PSURYLQJ� WKH�6FLHQFH� 3URFHVV�6NLOOV� $ELOLW\� RI� 6FLHQFH�6WXGHQW

7HDFKHUV��(XUDVLDQ� -RXUQDO� RI� 3K\VLFV� DQG� &KHPLVWU\� (GXFDWLRQ�� �������±���

.XKQ��'���	�'HDQ��'��������,V�'HYHORSLQJ�6FLHQWLILF�7KLQNLQJ�$OO�$ERXW�/HDUQLQJ�WR�&RQWURO

9DULDEOHV"� 3V\FKRORJLFDO� 6FLHQFH�� $� -RXUQDO� RI� WKH� $PHULFDQ� 3V\FKRORJLFDO� 6RFLHW\�$36�

�������� ���±����� KWWSV���GRL�RUJ���������M����������������������[

/H��'��7�������� $SSO\LQJ� ,WHP�5HVSRQVH� 7KHRU\�0RGHOLQJ� LQ� (GXFDWLRQDO�5HVHDUFK��*UDGXDWH

7KHVHV� DQG�'LVVHUWDWLRQV��3DSHU� ������ ,RZD�� ,RZD� 6WDWH� 8QLYHUVLW\

0RQKDUGW��/���	�0RQKDUGW��5��������&UHDWLQJ�D�&RQWH[W� IRU� WKH�/HDUQLQJ�RI�6FLHQFH�3URFHVV�6NLOOV

WKURXJK� 3LFWXUH� %RRNV�� (DUO\� &KLOGKRRG� (GXFDWLRQ� -RXUQDO�� ��������±���� KWWSV���GRL�RUJ�

��������V����������������

5DWQDVDUL��'���6�6XNDUPLQ��6�6XSDUPL�	�1�6�$PLQDK��������6WXGHQWV¶�&RQFHSWLRQ�RQ�+HDW�DQG

7HPSHUDWXUH� WRZDUG�6FLHQFH� 3URFHVV�6NLOO�� ,23�&RQI�� 6HULHV�� -RXUQDO� RI� 3K\VLFV�� &RQI�

6HULHV��������������������GRL��������������������������������

6LQDQ��2��	� �8VDN��0�� ������(YDOXDWLQJ� RI� 3URVSHFWLYH�%LRORJ\� 7HDFKHUV�6FLHQWLILF� 3URFHVV�6NLOOV�

0XVWDID� .HPDO� 8QLYHUVLW\� -RXUQDO� RI� 6RFLDO� 6FLHQFHV� ,QVWLWXWH�����������±����

g]JHOHQ��6��������6WXGHQWV¶�6FLHQFH�3URFHVV�6NLOOV�ZLWKLQ�D�&RJQLWLYH�'RPDLQ�)UDPHZRUN�

(XUDVLD� -RXUQDO� RI�0DWKHPDWLFV� 6FLHQFH� 	� 7HFKQRORJ\� (GXFDWLRQ�� ��������±����� KWWSV���

GRL�RUJ����������HXUDVLD���������D�

5HFNDVH��0��'�� ������0XOWLGLPHQVLRQDO� ,WHP�5HVSRQVH� 7KHRU\��0XOWLGLPHQVLRQDO� ,WHP�5HVSRQVH

7KHRU\�� KWWSV���GRL�RUJ���������������������������

6XEDOL��%��������3HQJXNXUDQ�.UHDWLYLWDV�.HWHUDPSLODQ�3URVHV��6DLQV�'DODP�.RQWHNV�$VVHVVPHQW

IRU�/HDUQLQJ��-XUQDO�&DNUDZDOD�3HQGLGLNDQ����������±����

6XEDOL��%��GDQ�0DUL\DP��6��������3HQJHPEDQJDQ�.UHDWLYLWDV�.HWHUDPSLODQ�3URVHV�6DLQV�'DODP

$VSHN�.HKLGXSDQ�2UJDQLVPH�3DGD�0DWD�3HODMDUDQ�,3$�6'��&DNUDZDOD�3HQGLGLNDQ��������

���±����

6XNDUQR��3HUPDQDVDUL��$���	�+DPLGDK��,��������7KH�3URILOH�RI�6FLHQFH�3URFHVV�6NLOO� �636�

6WXGHQW� DW� 6HFRQGDU\�+LJK�6FKRRO� �&DVH�6WXG\� LQ� -DPEL��� ,QWHUQDWLRQDO� -RXUQDO� RI

6FLHQWLILF� (QJLQHHULQJ�DQG�5HVHDUFK� �,-6(5��� �������±���
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