
#TVKMGN�2GPGNKVKCP

���

3HUVHSVL��3HOXDQJ�$NVL��GDQ�,QIRPDVL�VHUWD�3HULODNX
3HQFHJDKDQ�0DODULD

3HUFHSWLRQ��$FWLRQ�&KDQFH��DQG�,QIRUPDWLRQ�RI�0DODULD�3UHYHQWLYH %HKDYLRU�

(OYLHUD�*DPHOLD��6LZL�3UDPDWDPD�0DUV�:LMD\DQWL

-XUXVDQ�.HVHKDWDQ�0DV\DUDNDW�)DNXOWDV�.HGRNWHUDQ�GDQ� ,OPX�.HVHKDWDQ�8QLYHUVLWDV� -HQGHUDO� 6RHGLUPDQ
3XUZRNHUWR

"CTUSBL

%J�EVOJB
�NBMBSJB�NBTJI�NFOKBEJ�NBTBMBI�LFTFIBUBO�NBTZBSBLBU�UFSVUBNB

EJ�OFHBSB�OFHBSB�USPQJT�UFSNBTVL�*OEPOFTJB��%J�+BXB�5FOHBI
�LBTVT�NBMB�

SJB� UFSVT�NFNQFSMJIBULBO� LFDFOEFSVOHBO� ZBOH�NFOJOHLBU
� TBMBI� TBUV

EBFSBI�FOEFNJT�NBMBSJB� EJ�#BOZVNBT�BEBMBI�1VTLFTNBT� **�4VNQJVI�

#FSEBTBSLBO�TVSWFJ�QFOEBIVMVBO�NBTJI�CBOZBL�EJUFNVLBO�QFSJMBLV�CFSJTJLP

ZBOH�EBQBU�NFOHBLJCBULBO�UFSKBEJ�NBMBSJB��1FOFMJUJBO�JOJ�CFSUVKVBO�NFOHF�

UBIVJ�QFSTFQTJ�NBTZBSBLBU
�LFNVOHLJOBO�BLTJ
�EBO�JOGPSNBTJ�UFOUBOH�NBMB�

SJB�ZBOH�CFSQFOHBSVI�UFSIBEBQ�QFSJMBLV�QFODFHBIBO�NBMBSJB�EJ�1VTLFTNBT

4VNQJVI�**�#BOZVNBT��1FOFMJUJBO�PCTFSWBTJPOBM EFOHBO�QFOEFLBUBO�DSPTT

TFDUJPOBM JOJ� EJMBLVLBO�QBEB QPQVMBTJ� LFQBMB� LFMVBSHB�EJ�1VTLFTNBT� **

4VNQJVI�� +VNMBI� TBNQFM� TFCBOZBL���� LFQBMB� LFMVBSHB�EJUBSJL�NFOHHV�

OBLBO�NFUPEF� TJNQMF� SBOEPN�TBNQMJOH��1FOHVNQVMBO�EBUB�EJMBLVLBO

NFOHHVOBLBO� LVFTJPOFS��"OBMJTJT� EBUB�EJMBLVLBO�NFOHHVOBLBO�NFUPEF

BOBMJTJT� VOJWBSJBU� EFOHBO� TUBUJTUJL� EFTLSJQUJG
� BOBMJTJT� CJWBSJBU� EFOHBO� LBJ

LVBESBU
�TFSUB�BOBMJTJT�NVMUJWBSJBU�EFOHBO�SFHSFTJ�MPHJTUJL��1FSTFQTJ�NBTZB�

SBLBU�UFOUBOH�LFSFOUBOBO
�QFSTFQTJ�UFOUBOH�LFHBXBUBO
�LFNVOHLJOBO�BLTJ

IBNCBUBO�EBO�JOGPSNBTJ�UJEBL�CFSIVCVOHBO�EFOHBO�QFSJMBLV�QFODFHBIBO

NBMBSJB
�LFDVBMJ�LFNVOHLJOBO�BLTJ�NBOGBBU�CFSIVCVOHBO�EFOHBO�QFSJMBLV

QFODFHBIBO�NBMBSJB��7BSJBCFM�ZBOH�CFSQFOHBSVI�QBEB�QFSJMBLV�QFODFHB�

IBO�NBMBSJB�BEBMBI�NBOGBBU�QFODFHBIBO�NBMBSJB��

,BUB�LVODJ��.BMBSJB
�QFSJMBLV�QFODFHBIBO
�QFSTFQTJ

"CTUSBL

.BMBSJB�IBT�TUJMM�CFFO�B�UISFBUFOJOH�PG�IFBMUI�QSPCMFN�JO�UIF�XPSME
�QBSUJDV�

MBSMZ�JO�USPQJDBM�DPVOUSJFT�JODMVEJOH�*OEPOFTJB��5IF�NBMBSJB�DBTFT�JO�$FOUSBM

+BWB�DPOUJOVFE�UP�JODSFBTF��0OF�PG�UIF�.BMBSJB�FOEFNJD�BSFBT�JO�#BOZVNBT

JT�4VNQJVI�1SJNBSZ�)FBMUI�$BSF� **��#BTFE�PO�QSFMJNJOBSZ� TVSWFZ
� *U�XBT

GPVOE�UIBU�UIFSF�XFSF�SJTLZ�CFIBWJPS�BGGFDUJOH�UIF�FNFSHF�PG�NBMBSJB��5IJT

TUVEZ�BJNFE�UP�GJOE�PVU�UIF�DPNNVOJUZ�QFSDFQUJPO
�BDUJPO�QSPCBCJMJMJUZ�BOE�JO�

GPSNBUJPO�BCPVU�NBMBSJB�XIJDI�JOGMVFODFE�UP�QSFWFOUJWF�CFIBWJPS�JO�1SJNBSZ

)FBMUI�$BSF�**�4VNQJVI�$SPTT�TFDUJPOBM�TUVEZ�XBT�DPOEVDUFE�UP�IFBE�PG

IPVTFIPME�JO�QSJNBSZ�IFBMUI�DBSF�**�4VNQJVI��5IF�OVNCFS�PG�TBNQMF�UIBU

XBT� TFMFDUFE�XJUI� TJNQMF� SBOEPN�TBNQMJOH�NFUIPE�XBT����IPVTFIPME

IFBET��%BUB�BOBMZTJT�NFUIPET�VTFE�JO�UIJT�TUVEZ�XFSF�VOJWBSJBUF�BOBMZTJT

XJUI� EFTDSJQUJWF� TUBUJTUJD
� CJWBSJBUF�XJUI� DIJ� TRVBSF�BOE�NVMUJWBSJBUF�XJUI

MPHJTUJD� SFHSFTTJPO��$PNNVOJUZ�QFSDFQUJPOT�BCPVU�WVMOFSBCJMJUZ
�TFSJPVTJUZ�PG

EJTFBTF
� PCTUSVDUJPO�BOE�QFSDFQUJPO�BCPVU� JOGPSNBUJPO�EJE� OPU� SFMBUF� UP�

QSFWFOUJWF�CFIBWJPS�PG�.BMBSJB
�FYDFQU�QFSDFQUJPO�BCPVU�UIF�CFOFGJU�SFMBUFE

UP�QSFWFOUJWF�CFIBWJPS�5IF� JOGMVFODFE� WBSJBCMF� GPS� NBMBSJB� QSFWFOUJWF

CFIBWJPS�XBT�QSFWFOUJPO�CFOFGJU�UBLFO�CZ�DPNNVOJUZ��

,FZXPSET��.BMBSJB
�QSFWFOUJWF�CFIBWJPS
�QFSDFQUJPO

3HQGDKXOXDQ
0DODULD�PDVLK�PHQMDGL�PDVDODK�NHVHKDWDQ�PDV\D�

UDNDW� GL� GXQLD� WHUXWDPD�GL� QHJDUD�QHJDUD� WURSLV�
WHUPDVXN� ,QGRQHVLD��$QJND�NHVDNLWDQ�PDODULD� \DQJ
PHUXSDNDQ� VDODK� VDWX�SHQ\DNLW� WURSLV� XWDPD� FXNXS
WLQJJL�GDQ�KLQJJD�NLQL�PHPSHQJDUXKL�DQJND�NHPDWLDQ�
.HMDGLDQ�OXDU�ELDVD�PDODULD�WHUMDGL�GL�GDHUDK�HQGHPLV
GDQ�GL�GDHUDK�QRQ�HQGHPLV��0HQXUXW�6XUYHL�.HVHKDWDQ
5XPDK�7DQJJD� �6.57�� WDKXQ������� GL� ,QGRQHVLD
GLSHUNLUDNDQ���� MXWD� RUDQJ�PHQGHULWD�PDODULD� GDQ
�������RUDQJ�PHQLQJJDO��$QJND�NHPDWLDQ�PDODULD
SHQGXGXN�ODNL�ODNL�GDQ�SHUHPSXDQ�DGDODK�VHNLWDU���
GDQ���NDVXV�SHU���������SHQGXGXN��1DPXQ��\DQJ�GL�
ODSRUNDQ�GDUL�XQLW�SHOD\DQDQ�NHVHKDWDQ�KDQ\D�VHNLWDU
��MXWD�NDVXV�

'DUL� WDKXQ�NH� WDKXQ�� NDVXV�PDODULD� GL� -DZD�7HQJDK
PHPSHUOLKDWNDQ�NHFHQGHUXQJDQ� \DQJ� WHUXV�PHQLQJNDW�
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8QLYHUVLWDV� -HQGHUDO� 6RHGLUPDQ�� -O�� GU�� 6RHSDUQR� *G� %� .DPSXV� 8QVRHG

.DUDQJZDQJND�3XUZRNHUWR��+S�������������H�PDLO��YLHUDBJDPHOLD#\DKRR�FRP



-GUOCU
�+VSOBM�,FTFIBUBO�.BTZBSBLBU�/BTJPOBM�7PM���
�/P���
�.BSFU�����

���

3DGD� WDKXQ�������SURYLQVL� -DZD�7HQJDK�PHUXSDNDQ
GDHUDK�HQGHPLV�PDODULD�XUXWDQ�NH�HPSDW�GL�,QGRQHVLD
GHQJDQ�DQJND�DQQXDO�SDUDVLWHV�LQFLGHQFH��$3,������
SHU�������SHQGXGXN��'L�%DQ\XPDV��VHODPD����WDKXQ
WHUDNKLU��MXPODK�NDVXV�PDODULD�IOXNWXDWLI��6HMDN�NHMD�
GLDQ� OXDU� ELDVD�PDODULD� GL�ZLOD\DK�.DEXSDWHQ
%DQ\XPDV�WDKXQ��������������KDPSLU�VHWLDS�WDKXQ�GL�
ODSRUNDQ�NHMDGLDQ� NDVXV�PDODULD� VHKLQJJD�PHQMDGL
GDHUDK�HQGHPLV�PDODULD�� %HUGDVDUNDQ�GDWD�UHNDSLWX�
ODVL�PDODULD� GL�.DEXSDWHQ�%DQ\XPDV� WDKXQ������B

������$3,�PDODULD� GL�ZLOD\DK�NHUMD� 3XVNHVPDV� ,,
6XPSLXK� WHUWLQJJL�GL�.DEXSDWHQ�%DQ\XPDV�PHOLSXWL
WDKXQ������DGDODK�������� WDKXQ������DGDODK������
GDQ� WDKXQ������ VDPSDL� 6HSWHPEHU� LQFLGHQFH� UDWH
DGDODK�������

%HUGDVDUNDQ� VXUYHL� SHQGDKXOXDQ�SDGD� WHQDJD� NH�
VHKDWDQ�3XVNHVPDV�,,�6XPSLXK��ORNDVL�SDGD�NDVXV�PDODU�
LD�PDVLK�GLWHPXNDQ�UXPDK�\DQJ�WLGDN�PHQJJXQDNDQ
NDZDW�NDVD�� WLGDN�PHPDNDL�REDW�Q\DPXN�� WLGDN�PH�
PDNDL�NHODPEX��PDVLK�NHOXDU�PDODP��.RQWDN�PDQXVLD
GHQJDQ�Q\DPXN�� VHUWD� SHULODNX�PHQDQDP�EHOXP
VHUHPSDN�\DQJ�PHQJDNLEDWNDQ�VLNOXV�KLGXS�Q\DPXN
SHPEDZD�PDODULD� WLGDN� WHUSXWXV��+DO� LQL�PHQJDNL�
EDWNDQ�NDVXV�PDODULD�VHPDNLQ�PHQLQJNDW��GHQJDQ�SHU�
LODNX�VHEDJDL�VDODK�VDWX�IDNWRU�SHQ\HEDE�PDODULD�GDQ
SHUXEDKDQ�SHULODNX�PHUXSDNDQ�VDODK�VDWX�FDUD�\DQJ
HIHNWLI�GDODP�SHQFHJDKDQ�PDODULD��

%HUEDJDL� NRPSRQHQ�SHULODNX�SHQFHJDKDQ�PDODULD
PHOLSXWL� PHQJKLQGDUL� NRQWDN� PDQXVLD� GHQJDQ�
Q\DPXN�� NHJLDWDQ�SHPEDVPLDQ� ODUYD�� SHPEHUDQWDVDQ�
SDUDVLW�PDODULD��GDQ�SDUWLVLSDVL�VRVLDO�SHUOX�GLNDML�NHPEDOL
JXQD�PHQJHYDOXDVL� HIHNWLYLWDVQ\D�GDODP�PHQFHJDK
PDODULD��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�WHRUL�
WLN� \DQJ�EHUEHGD�� VDODK� VDWX�PRGHO� \DQJ�GLNHP�
EDQJNDQ�XQWXN�PHOLKDW�IDNWRU�IDNWRU�\DQJ�PHPHQJD�
UXKL� WLQGDNDQ�SHQFHJDKDQ�\DQJ�GLODNXNDQ�VHVHRUDQJ
DGDODK� WHRUL�+HDOWK�%HOLHI�0RGHO�� 7HRUL� WHUVHEXW
PHQMHODVNDQ� VHEDE� DNLEDW� NHJDJDODQ� LQGLYLGX�GDODP
PHQMDODQL� SURJUDP�SHQFHJDKDQ�SHQ\DNLW�� VHULQJ�GL�
JXQDNDQ�XQWXN�PHQMHODVNDQ�SHUXEDKDQ�SHULODNX
SHQFHJDKDQ�VXDWX�SHQ\DNLW��SUHYHQWLYH�KHDOWK�EHKDY�
LRXU��� 3HULODNX�SHQFHJDKDQ�GLSHQJDUXKL� ROHK� NHPX�
QJNLQ�QDQ�DNVL�\DQJ�WHUGLUL�GDUL�SHUVHSVL�PDQIDDW�GDQ
SHUVHSVL�KDPEDWDQ�VHUWD�SHUVHSVL�DQFDPDQ�GLEHQWXN
PHODOXL� SHUVHSVL� LQGLYLGXDO�PHOLSXWL� SHUVHSVL� NH�
UHQWDQDQ�GDQ�SHUVHSVL� NHJDZDWDQ� VHUWD� LQIRUPDVL�
3HQHOLWLDQ� LQL�EHUWXMXDQ�PHQJHWDKXL�SHUVHSVL�PDV\D�
UDNDW��NHPXQJNLQDQ�DNVL��GDQ�LQIRUPDVL�WHQWDQJ�PDOD�
ULD� \DQJ�EHUSHQJDUXK� WHUKDGDS�SHULODNX�SHQFHJDKDQ
PDODULD�GL�3XVNHVPDV�6XPSLXK�,,�%DQ\XPDV�

0HWRGH�
'HVDLQ�SHQHOLWLDQ� \DQJ�GLJXQDNDQ� DGDODK� FURVV�

VHFWLRQDO��3HQDULNDQ�VDPSHO�GLODNXNDQ�GHQJDQ�PHWRGH

VLPSOH�UDQGRP�VDPSOLQJ GHQJDQ�MXPODK�VDPSHO�PLQL�
PDO� ���RUDQJ� \DQJ� WHUEDJL� VHFDUD� SURSRUVLRQDO� GL� ��
GHVD�\DLWX�'HVD�%RJDQJLQ�VHEDQ\D����NHSDOD�NHOXDUJD�
'HVD�6HODQHJDUD� ���NHSDOD� NHOXDUJD�� GDQ�'HVD
%DQMDUSDQHSHQ����NHSDOD�NHOXDUJD��.DVXV�WHUWLQJJL�GL�
ODSRUNDQ�GL�ZLOD\DK�NHUMD� 3XVNHVPDV� ,,� 6XPSLXK�
3HQJXPSXODQ�GDWD� GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ
NXHVLRQHU��3HUWDQ\DDQ�GLQ\DWDNDQ�YDOLG�MLND�QLODL�S�������
PHQJJXQDNDQ�SHDUVRQ�FRUUHODWLRQ��SHUWDQ\DDQ�\DQJ�WLGDN
YDOLG�GLKLODQJNDQ�SDGD�LQVWUXPHQ�SHQHOLWLDQ��5HOLDELOLWDV
XQWXN�VHPXD�YDULDEHO�GLQ\DWDNDQ�UHOLDEHO�NDUHQD�PH�
QXQMXNNDQ�QLODL� UHOLDELOLWDV� QLODL� FURQEDFK�DOSKD !
������9DULDEHO�LQGHSHQGHQ�PHOLSXWL�SHUVHSVL�NHUHQWDQDQ�
SHUVHSVL�NHJDZDWDQ��SHUVHSVL�PDQIDDW��SHUVHSVL�KDPEDW�
DQ�� SHUVHSVL� LQIRUPDVL� VHUWD� YDULDEHO� GHSHQGHQ� DGDODK
SHULODNX�SHQFHJDKDQ�PDODULD��0HWRGH� DQDOLVLV� GDWD
PHOLSXWL� DQDOLVLV� XQLYDULDW� GHQJDQ� VWDWLVWLN� GHVNULSWLI�
DQDOLVLV�ELYDULDW�GHQJDQ�NDL�NXDGUDW��VHUWD�DQDOLVLV�PXOWL�
YDULDW�GHQJDQ�UHJUHVL�ORJLVWLN��

+DVLO
3HULODNX�SHQFHJDKDQ�PDODULD� VHEDJLDQ�EHVDU�PDVLK

GLNDWDNDQ�NXUDQJ�EDLN��'LWLQMDX�GDUL� YDULDEHO� SHUVHSVL
PHOLSXWL� NHUHQWDQDQ�� NHJDZDWDQ��PDQIDDW�� KDPEDWDQ�
GDQ� LQIRUPDVL�� 3HUVHSVL� LQIRUPDVL� WHUNDLW� SHQFHJDKDQ
PDODULD� DQWDU� NDWHJRUL� EDLN�PDXSXQ�NXUDQJ�EDLN� MXJD
GLVDPSDLNDQ�PDVLK�NXUDQJ�EDLN��7DEHO���PHQXQMXNNDQ
KDVLO�DQDOLVLV�ELYDULDW�SDGD�YDULDEHO�SHUVHSVL�PDXSXQ�LQ�
IRUPDVL�GHQJDQ�SHULODNX�SHQFHJDKDQ�PDODULD�GDQ�GL�
GDSDWNDQ�KDQ\D� YDULDEHO� SHUVHSVL�PDQIDDW� \DQJ
EHUKXEXQJDQ�GHQJDQ�SHULODNX�PDODULD� �7DEHO� ���
9DULDEHO� GHQJDQ�QLODL� S�������� \DLWX� SHUVHSVL� NH�
UHQWDQDQ��NHJDZDWDQ��GDQ�PDQIDDW�GLODNXNDQ�DQDOLVLV
KLQJJD�PXOWLYDULDW��.HWLJD� YDULDEHO� WHUVHEXW�PHQXQ�
MXNNDQ�WHUGDSDW�SHQJDUXK�EHUPDNQD�GHQJDQ�SHULODNX
PDODULD��7DEHO����

3HQJDUXK� YDULDEHO� LQGHSHQGHQ� WHUKDGDS� YDULDEHO�
GHSHQGHQ�VHODQMXWQ\D�GLODNXNDQ�DQDOLVLV�UHJUHVL�ORJLV�
WLN��$QDOLVLV�\DQJ�GLJXQDNDQ�GDODP�DQDOLVLV�UHJUHVL�OR�
JLVWLN�GHQJDQ�PHQJJXQDNDQ�PHWRGH�%DFNZDUG�ZDOG�
$QDOLVLV� UHJUHVL� ORJLVWLN� GHQJDQ�PHWRGH�%DFNZDUG
ZDOG PHQXQMXNNDQ�EDKZD� YDULDEHO� \DQJ�SDOLQJ
EHUSHQJDUXK�GHQJDQ�SHULODNX�SHQFHJDKDQ�PDODULD
DGDODK�PDQIDDW�SHQFHJDKDQ�PDODULD��E� ��������QLODL�S
 ��������HNVSRQHQ�E� �������7DEHO����

3HPEDKDVDQ
+DVLO�DQDOLVLV�PXOWLYDULDW�PHQJJXQDNDQ�XML�UHJUHVL

ORJLVWLN�PHQXQMXNDQ�EDKZD�YDULDEHO�PDQIDDW�VHEDJDL
YDULDEHO� \DQJ�EHUSHQJDUXK�SDOLQJ� NXDW� NDUHQD� VDWX�
VDWXQ\D�YDULDEHO�\DQJ�PHPLOLNL�VLJQLILNDVL��������VHUWD
PHPLOLNL� HNVSRQHQ�E !����9DULDEHO� SHUVHSVL� WHQWDQJ
PDQIDDW�EHUSHQJDUXK������NDOL�OHELK�EHVDU�XQWXN�PHQ�
GRURQJ� VHVHRUDQJ�PHODNXNDQ�SHULODNX�SHQFHJDKDQ
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PDODULD� GHQJDQ�EDLN��%HUGDVDUNDQ� VWXGL�� \DQJ�PH�
Q\DWDNDQ�SHULODNX� VHKDW� GDSDW� GLSUHGLNVL�PHODOXL
SHUVHSVL� WHQWDQJ�PDQIDDW�� GDQ� DGD�KXEXQJDQ� \DQJ
NRQVLVWHQ� DQWDUD� SHUVHSVL�PDQIDDW� GHQJDQ�SHULODNX
SHQFHJDKDQ�NDUHQD�GLDQJJDS� HIHNWLI�PHQFHJDK
SHQ\DNLW��

0DQIDDW� SHQFHJDKDQ�PHUXSDNDQ� IDNWRU� SHQWLQJ
\DQJ�PHODQGDVL�SHULODNX�SHQFHJDKDQ�PDODULD��3HUVHSVL
PDV\DUDNDW� WHQWDQJ�PDQIDDW� WHUWXMX� EDKZD�PDV\D�
UDNDW�PHQGDSDWNDQ�NHJXQDDQ�GDUL�SHULODNX�SHQFHJDK�
DQ� \DQJ�GLODNXNDQ�� 0DQIDDW� \DQJ�GLUDVDNDQ�GDODP
PHODNXNDQ�SHQFHJDKDQ�SHQ\DNLW�\DQJ�PHPRWLYDVL�LQ�
GLYLGX�XQWXN�PHQLQJNDWNDQ�SHULODNX� VHKDW�� 0D�
V\DUDNDW�GL�ZLOD\DK�NHUMD�3XVNHVPDV�,,�6XPSLXK�EHU�
DQJJDSDQ�EDKZD�SHULODNX�SHQFHJDKDQ�PDODULD�GDSDW
PHQXUXQNDQ� DQFDPDQ�SHQ\DNLW� \DQJ�GLUDVDNDQ
PDV\DUDNDW�� -LND�PDQIDDW� \DQJ�GLUDVDNDQ�ROHK�PD�
V\DUDNDW� WLQJJL�� SHULODNX�SHQFHJDKDQ�GLODNXNDQ�ROHK
PDV\DUDNDW�PHVNLSXQ�KDQ\D� VHNDOL� DWDX� MDUDQJ�GL�
ODNXNDQ��0DV\DUDNDW�PHPLOLNL� SDQGDQJDQ�EDKZD
SHQFHJDKDQ�\DQJ�GLODNXNDQ�EHUPDQIDDW�DJDU�WHUKLQGDU
GDUL�PDODULD�

+DVLO� XML� VWDWLVWLN�PHQXQMXNNDQ�EDKZD�SHUVHSVL�
WHQWDQJ� NHUHQWDQDQ�PDODULD�� NHJDZDWDQ�PDODULD��

KDPEDWDQ�PDODULD�VHUWD� LQIRUPDVL� WHQWDQJ� WLGDN�EHU�
SHQJDUXK�WHUKDGDS�SHULODNX�SHQFHJDKDQ�PDODULD��+DVLO
SHQHOLWLDQ� LQL� EHUWRODN�EHODNDQJ�GHQJDQ�EHEHUDSD
SHQHOLWLDQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHULODNX�SHQFHJDKDQ
PDODULD��.HWLGDNVHVXDLDQ�KDVLO� SHQHOLWLDQ� LQL� GL�
VHEDENDQ�ROHK�SHUEHGDDQ�NDUDNWHULVWLN�GHPRJUDIL�UH�
VSRQGHQ��VHSHUWL�IDNWRU�VRVLDO��EXGD\D��GDQ�SHQGLGLNDQ
\DQJ�EHUEHGD�VHKLQJJD�KDPEDWDQ�\DQJ�GLUDVDNDQ�MXJD
EHUEHGD�� 3HUVHSVL� WHQWDQJ� NHUHQWDQDQ�SXQ�� GL�
SHQJDUXKL� ROHK� YDULDEHO� GHPRJUDIL�� VRVLRSVLNRORJLV
GDQ�VWUXNWXUDO�� 3DGD�SHQHOLWLDQ�LQL�VHEDJLDQ�EHVDU�UHV�
SRQGHQ�������PHPLOLNL� SHQGLGLNDQ� VHNRODK�GDVDU
�6'��GDQ� WLGDN� WDPDW�6'��6DODK� VDWX� YDULDEHO� GH�
PRJUDIL� \DQJ�PXQJNLQ�EHUSHQJDUXK� WHUKDGDS�KDVLO
SHQHOLWLDQ� DGDODK� NDUDNWHULVWLN� ORNDVL� SHQHOLWLDQ� GH�
QJDQ�ZLOD\DK�\DQJ�EHUEXNLW�EXNLW�GDQ�SHUGHVDDQ��+DO
WHUVHEXW� GLSHUNXDW� GHQJDQ� MDZDEDQ� UHVSRQGHQ�GDUL
NXHVLRQHU� VHNLWDU� ����PDV\DUDNDW� WLGDN� VHWXMX�GDQ
NXUDQJ�VHWXMX�EDKZD�OLQJNXQJDQ�WHPSDW�WLQJJDO�PHUH�
ND�EHUSRWHQVL�PHQMDGL�WHPSDW�SHULQGXNDQ��+DO�LQLODK
\DQJ�PHQ\HEDENDQ� WLGDN� DGD�SHQJDUXK�SHUVHSVL
NHUHQWDQDQ�WHUKDGDS�SHULODNX�SHQFHJDKDQ�PDODULD��

9DULDVL� SHUVHSVL�PDV\DUDNDW� WHQWDQJ� NHJDZDWDQ�
WHUJDQWXQJ�SHUVHSVL�NHUHQWDQDQ�GDUL�NHORPSRN�XPXU�GDQ
SDUWLVLSDVL�NHORPSRN�EHULVLNR��.HJDZDWDQ�\DQJ�GLUDVDNDQ
EHUKXEXQJDQ�GHQJDQ�SDQGDQJDQ�LQGLYLGX�WHQWDQJ�EHUDW
SHQ\DNLW� EHUXSD� ULVLNR�GDQ�NHVXOLWDQ� \DQJ�GLDNLEDWNDQ
SHQ\DNLW� WHUVHEXW��0DNLQ�EHUDW� ULVLNR� VXDWX�SHQ\DNLW
PDND�PDNLQ�EHVDU� NHPXQJNLQDQ� LQGLYLGX� WHUVHUDQJ
SHQ\DNLW�NDUHQD�DQFDPDQ�SHQ\DNLW�WHUVHEXW��

%HUGDVDUNDQ�ZDZDQFDUD�GHQJDQ�WHQDJD�NHVHKDWDQ
GL�SXVNHVPDV��PDV\DUDNDW�PHUDVD�EDKZD�PDODULD�WLGDN
PHQLPEXONDQ�PDVDODK�NHVHKDWDQ��WLGDN�PHQ\HEDENDQ
NHPDWLDQ� DWDX�PHQXUXQNDQ� IXQJVL� ILVLN� VHVHRUDQJ�
EDKNDQ�GLDQJJDS� WLGDN�PHQLPEXONDQ�GDPSDN�ILQDQ�
VLDO� WHUKDGDS�SURGXNWLYLWDV� GDQ�NHOXDUJD� VHUWD� NH�
KLGXSDQ��.HJDZDWDQ�PDODULD�WLGDN�PHQMDGL�SHUKDWLDQ
PDV\DUDNDW�VHKLQJJD�PHPHQJDUXKL�PDV\DUDNDW� WLGDN

7DEHO�����+DVLO�$QDOLVLV�%LYDULDW�3HULODNX�3HQFHJDKDQ�0DODULD

3HULODNX�3HQFHJDKDQ�0DODULD

3HUVHSVL .DWHJRUL .XUDQJ�%DLN %DLN 1LODL�S

-XPODK � -XPODK �

.HUHQWDQDQ 5HQGDK �� ���� �� ���� �����

7LQJJL �� ���� �� ����

.HJDZDWDQ 5HQGDK �� ���� �� ���� �����

7LQJJL �� ���� �� ����

0DQIDDW 5HQGDK �� ���� �� ���� �����

7LQJJL �� ���� �� ����

+DPEDWDQ 7LQJJL �� ���� �� ���� �����

5HQGDK �� ���� �� ����

,QIRUPDVL� .XUDQJ �� ���� �� ���� �����

%DLN �� ���� �� ����

7DEHO���� 9DULDEHO�\DQJ�'LDQDOLVLV�VHFDUD�0XOWLYDULDW

9DULDEHO 1LODL�S

3HUVHSVL�WHQWDQJ�NHUHQWDQDQ �����

3HUVHSVL�WHQWDQJ�NHJDZDWDQ �����

3HUVHSVL�WHQWDQJ�PDQIDDW�SHQFHJDKDQ�PDODULD �����

7DEHO���� +DVLO�$QDOLVLV�5HJUHVL�/RJLVWLN

9DULDEHO��������� E 1LODL�S (NVSRQHQ�E

0DQIDDW� ������ ������ ������
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PHODNXNDQ�SHQFHJDKDQ�PDODULD�� 3HUVHSVL� WHQWDQJ
NHJDZDWDQ� VXDWX�SHQ\DNLW� MXJD�EHUNDLWDQ�GHQJDQ�NH�
SHUFD\DDQ�PDV\DUDNDW�WHUKDGDS�GDPSDN�VXDWX�SHQ\DNLW�
VHUWD� NHSHUFD\DDQ� \DQJ�PHPHQJDUXKL�PDV\DUDNDW
GDODP�PHODNXNDQ�SHULODNX�SHQFHJDKDQ���0DV\DUDNDW
GL�3XVNHVPDV�,,�6XPSLXK�EHUDQJJDSDQ�EDKZD�PDODULD
EXNDQ�SHQ\DNLW�\DQJ�EHUEDKD\D�GDQ�GDSDW�GLVHPEXK�
NDQ� VHKLQJJD�PDV\DUDNDW� FHQGHUXQJ�PHQDQJJDSL
PDODULD�VHEDJDL�SHULVWLZD�ELDVD�\DQJ�WHUMDGL�KDPSLU�VH�
WLDS� WDKXQ��%HUGDVDUNDQ�GDWD� GHVNULSWLI�� VHNLWDU� ���
PDV\DUDNDW�WLGDN�VHWXMX�GDQ�NXUDQJ�VHWXMX�EDKZD�PDOD�
ULD� VXOLW� GLVHPEXKNDQ��+DO� WHUVHEXW� GLSHUNXDW� IDNWD
EDKZD�����UHVSRQGHQ�\DNLQ�DGD�REDW�SHQ\DNLW�PDODULD�
2OHK� VHEDE� LWX�� YDULDEHO� NHJDZDWDQ� WLGDN�EHUSHQJDUXK
VLJQLILNDQ�WHUKDGDS�SHULODNX�SHQFHJDKDQ�PDODULD�

3HUVHSVL� KDPEDWDQ� MXJD� WLGDN�EHUSHQJDUXK�SDGD
SHULODNX�SHQFHJDKDQ�PDODULD��.RUHODVL� SHUVHSVL� WHQ�
WDQJ�KDPEDWDQ�XQWXN�PHODNXNDQ�SHQFHJDKDQ�DGDODK
NDUDNWHULVWLN� GDUL� VLWXDVL� GL� VHNHOLOLQJ� GDODP�PH�
ODNXNDQ�SHQFHJDKDQ�� NHPXQJNLQDQ�PHQJKDODQJL
NHWHUWDULNDQ� DWDX� NHWHUOLEDWDQ�GDODP�SHULODNX�SHQ�
FHJDKDQ��-LND�SHULODNX�SHQFHJDKDQ�PHQ\XVDKNDQ��PD�
KDO��PHUHSRWNDQ�� WLGDN�PHQ\HQDQJNDQ��PDV\DUDNDW
FHQGHUXQJ�PHQJKLQGDULQ\D� WHWDSL� NHWLND�PHPSHU�
WLPEDQJNDQ�PDQIDDW�\DQJ�DNDQ�GLSHUROHK�NHPXQJNL�
QDQ�EHVDU�DGD�NHLQJLQDQ�XQWXN�PHODNXNDQ�SHQFHJD�
KDQ��� 3HQFHJDKDQ� \DQJ�GLODNXNDQ�ROHK�PDV\DUDNDW
PHPSHUWLPEDQJNDQ�ELD\D�GDQ�EHEDQ� \DQJ�GLWDQJ�
JXQJ��PDV\DUDNDW�PHPSHUVLDSNDQ�ELD\D� DWDX�EHEDQ
\DQJ� DNDQ�GLNHOXDUNDQ��%LD\D�GDQ�EHEDQ� \DQJ�GL�
WDQJJXQJ�GLKDUDSNDQ� WLGDN� DNDQ�PHQMDGL� KDPEDWDQ
PHODNXNDQ�SHQFHJDKDQ��GLVDUDQNDQ�SHQHULPDDQ�QLODL
DWDX�PDQIDDW�\DQJ�GLSHUROHK�GDUL�SHQFHJDKDQ�PDODULD
ROHK�VHWLDS�NHOXDUJD�OHELK�GLWHNDQNDQ�

,QIRUPDVL� \DQJ� GLGDSDW� PDV\DUDNDW� PDPSX
PHQLQJNDWNDQ�SHQJHWDKXDQ� VHKLQJJD�PHQGRURQJ
PHODNXNDQ�WLQGDNDQ�SHQFHJDKDQ�PDODULD���0DV\DUDNDW
PHPEXWXKNDQ� LQIRUPDVL� OHELK�EDQ\DN�\DQJ�PHOLSXWL
DQMXUDQ�PHODNXNDQ�SHQFHJDKDQ�� SHQ\HEDE� VHUWD
SHQJREDWDQ��$GD�NHWLGDNSXDVDQ�PDV\DUDNDW�WHUKDGDS�
LQIRUPDVL� \DQJ�GLEHULNDQ�ROHK�SHWXJDV� VHSHUWL� LQIRU�
PDVL� \DQJ�GLEHULNDQ�EHUVLIDW� XPXP�GDQ�NXUDQJ�GL�
SDKDPL�ROHK�PDV\DUDNDW��� +DO� WHUVHEXW�VHVXDL�KDVLO
GHVNULSWLI� NXHVLRQHU� VHNLWDU� ������ UHVSRQGHQ�PH�
Q\DWDNDQ�WHQDJD�NHVHKDWDQ�NXUDQJ�PHPEHULNDQ�LQIRU�
PDVL� \DQJ� MHODV� WHQWDQJ� NHUHQWDQDQ�PDODULD�� VHNLWDU
����UHVSRQGHQ�PHQ\DWDNDQ�WHQDJD�NHVHKDWDQ�NXUDQJ
MHODV� WHQWDQJ�NHJDZDWDQ�PDODULD� 6HODLQ� LWX�� LQIRU�
PDVL�MXJD�GLSHUROHK�GDUL�UHVSRQGHQ�\DQJ�PHQ\DWD�
NDQ�KDO�\DQJ�VDPD��VHNLWDU������UHVSRQGHQ�PHQ\DWD�
NDQ�MXUX�PDODULD�GHVD��-0'��NXUDQJ�PHPEHULNDQ�LQ�
IRUPDVL� \DQJ� MHODV� WHQWDQJ� NHUHQWDQDQ PDODULD� GDQ
������PHQ\DWDNDQ�EDKZD�-0'�NXUDQJ�PHPEHULNDQ�LQ�
IRUPDVL� \DQJ� MHODV� WHQWDQJ�KDPEDWDQ�SHQFHJDKDQ

PDODULD� 3DGDKDO� VHPXD� LQIRUPDVL� WHQWDQJ� NHUHQWDQDQ
PDODULD�VDQJDW�EHUJXQD�XQWXN�PHQFHJDK�PDODULD��3HWXJDV
NHVHKDWDQ�GDQ�-0'�KDQ\D�PHPIRNXVNDQ�PHPEHUL�LQIRU�
PDVL� WHQWDQJ�SHQJREDWDQ�� SDGDKDO� XSD\D�SHQFHJDKDQ
OHELK�EDLN�GLEDQGLQJNDQ�XSD\D�SHQJREDWDQ�

.HVLPSXODQ
3HUVHSVL�WHQWDQJ�NHUHQWDQDQ��NHJDZDWDQ��KDPEDWDQ

SHQFHJDKDQ�GDQ�LQIRUPDVL�PDODULD�WLGDN�EHUSHQJDUXK
GHQJDQ�SHULODNX�SHQFHJDKDQ�PDODULD��+DQ\D�PDQIDDW
SHQFHJDKDQ�PDODULD� EHUSHQJDUXK� WHUKDGDS�SHULODNX
SHQFHJDKDQ�PDODULD�

6DUDQ�
'LQDV� NHVHKDWDQ�6XPSLXK�SHUOX�PHODNXNDQ�SH�

QLQJNDWDQ�XSD\D�SURPRVL�NHVHKDWDQ� WHUXWDPD�LQIRUPDVL
WHQWDQJ�PDODULD� \DQJ�PHOLSXWL� NHUHQWDQDQ�PDODULD�
NHJDZDWDQ�PDODULD��PDQIDDW�SHQFHJDKDQ�PDODULD��KDP�
EDWDQ�SHQFHJDKDQ�PDODULD�PHODOXL�PHGLD�SHPEHODMDUDQ
SDGD� IRUXP�IRUXP�\DQJ� DGD�GL�PDV\DUDNDW� ROHK�SLKDN
3XVNHVPDV� ,,� 6XPSLXK��0DV\DUDNDW� MXJD�KHQGDNQ\D
PHQLQJNDWNDQ�SHULODNX�SHQFHJDKDQ�PDODULD� DJDU� WLGDN
WHUNHQD�PDODULD��

'DIWDU�3XVWDND
�� 'HSDUWHPHQ�.HVHKDWDQ�5HSXE,LN� ,QGRQHVLD�� 6LWXDVL�PDODULD� GL

,QGRQHVLD�VDDW�LQL�GDQ�XSD\D�SHQDQJJXODQJDQQ\D��-DNDUWD��'LUHNWRUDW

-HQGHUDO�3HPEHUDQWDVDQ�3HQ\DNLW�0HQXODU�GDQ�3HQ\HKDWDQ�/LQJNXQJDQ

3HPXNLPDQ�'HSDUWHPHQ�.HVHKDWDQ�5HSXE,LN�,QGRQHVLD�������

�� 'LQDV�.HVHKDWDQ�.DEXSDWHQ�%DQ\XPDV��/DSRUDQ�PDODULD�EXODQDQ�WDKXQ

������%DQ\XPDV�� 3HPEHUDQWDVDQ�3HQ\DNLW�0HQXODU� GDQ�3HQ\HKDWDQ

/LQJNXQJDQ�'LQDV�.HVHKDWDQ�.DEXSDWHQ�%DQ\XPDV�������

�� )ULDUDL\DWLQL� 6.��<XGKDVWXWL�5�� 3HQJDUXK� OLQJNXQJDQ�GDQ�SHULODNX

PDV\DUDNDW� WHUKDGDS�NHMDGLDQ�PDODULD� GL�.DEXSDWHQ�%DULWR�6HODWDQ�

3URSLQVL�.DOLPDQWDQ�7HQJDK��-XUQDO�.HVHKDWDQ�/LQJNXQJDQ�������������

�������

�� /DUWH\�*.��0LVKUD�6��2GRQZRGR�'(��&KLWDOX�&��&KDIDWHOOL�$�� )DFWRUV�

LQIOXHQFLQJ�WKH�KHDOWK�EHKDYLRXUV�RI�LQWHUQDWLRQDO�VWXGHQWV�DW�D�XQLYHUVLW\�

,QWHUQDWLRQDO�-RXUQDO�RI�+HDOWK�5HVHDUFK���������������������

�� %XWUDSRUQ�3��3DFK�$��3DFW�53��0DVQJDUPPHXQJ�5��0DORQ�7��$URRQ�36�

HW�DO��7KH�KHDOK�EHOLHI�PRGHO�DQG�IDFWRU�UHODWLQJ�WR�SRWHQWLDO�XVH�RI�YDF�

FLQH�IRU�6KLJHOORVLV�LQ�.DHQJ�.RL�'LVWULFW��6DUDEXUL�3URYLQFH�7KDLODQG�

-RXUQDO�+HDOWK�3RSXODWLRQ�1XWULWLRQ����������������������

�� 1JDPEXW�.��6LOD�2��)DNWRU�OLQJNXQJDQ�GDQ�SHULODNX�PDV\DUDNDW�WHQWDQJ

PDODULD�GL�.HFDPDWDQ�.XSDQJ�7LPXU�.DEXSDWHQ�.XSDQJ��.HVPDV�-XUQDO

.HVHKDWDQ�0DV\DUDNDW�1DVLRQDO��������������������

�� 'XWWRQ�*5��-RKQVRQ�-��:KLWHKHDG�'��%RGHQORV�-6��%UDQWOH\�3-��%DUULHU

WR�SK\VLFDO�DFWLYLW\�DPRQJ�SUHGRPLQDQWO\�ORZ�LQFRPH�$IULFDQ�$PHULFDQ

SDWLHQWV��'LDEHWHV�&DUH�����������������������

�� *RVK�6.��3DWLO�55��7LZDUL�6��'DVK�$3��$�FRPPXQLW\�EDVHG�KHDOWK�HGX�

FDWLRQ�SURJUDPPH�IRU�ELR�HQYLURPHQWDO�FRQWURO�RI�PDODULD�WKURXJK�)RON

7KHDWUH��.DODMDWKD��LQ�5XUDO�,QGLD��0DODULD�-RXUQDO���������������

�� 7DQ�$8��+RIIPDQ�%��5RVDV�6(��3DWLHQW�SHUFHSWLRQ�RI�ULVN�IDFWRUV�DVVR�

FLDWHG�ZLWK�FKURQLF�NLGQH\�GLVHDVH�PRUELGLW\�DQG�PRUWDOLW\��(WKQLFLW\�DQG
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'LVHDVH�����������������������

����'DVNDSDQ�$��(PLQH�+7���/DYHQW�(��3HUFHLYHG�EDUULHUV�WR�SK\VLFDO�DFWLYLW\

LQ�XQLYHUVLW\�VWXGHQWV��-RXUQDO�RI�6SRUWV�DQG�0HGLFLQH������������������

��� 6KDUPD�0��5RPDV�-$��HGLWRUV��+HDOWK�EHOLHI�PRGHO��7KHRUHWLFDO�IRXQ�

GDWLRQ�RI�KHDOWK�SURPRWLRQ���QG�HG��&DQDGD��-RQHV�	�%DUOHWW�/HDUQLQJ�

�����S�������

��� 'RUULHU�7��(OLVDEHWK�:��.LWW\�/.��9LFWRULD�6��$QLWD�5��(SLGHPLRORJ\��OLIH

VW\OH�� IDFWRUV�� DQG�SXEOLF� KHDOWK� VWUDWHJLHV��:LHQ�0HGL]LQHVFKH

:RFKHUVFKH�����������������������

����)LOLS�56��%\OLQD�-��=DJRUVNL�-��+HDOWK�SURPRWLRQ�DQG�KHDOWK�HGXFDWLRQ

ZLWK�SDUWLFXODU�HPSKDVLV�RQ�ERUQ�GLVHDVH�DPRQJ�UXUDO�SRS�LQ�SRODQG�

$QQDOV�RI�DJULFXOWXUDO�(QYLURQPHQWDO�0HGLFLQH�����������������
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