
�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

0XLQ��GNN� 

�ŝƚĞƌŝŵĂ�ϭϬ��ĞƐĞŵďĞƌ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϮϬ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϳ 

3HQJRQWURODQ�5HWDN�SDGD�%HWRQ�GHQJDQ�2SWLPDOLVDVL�,QWHUDNVL����������
.RPSRVLW�%HWRQ�SDGD�,QWHUIDFH�=RQH 

5HVPL�%HVWDUL�0XLQ�
� 
�8QLYHUVLWDV�0HUFX�%XDQD��-O��0HUX\D�6HODWDQ��.HF��.HPEDQJDQ��'.,�-DNDUWD�������� 

(-PDLO��UHVPL�EHVWDUL#PHUFXEXDQD�DF�LG 

6DJLU�$OYD 
8QLYHUVLWDV�0HUFX�%XDQD��-O��0HUX\D�6HODWDQ��.HF��.HPEDQJDQ��'.,�-DNDUWD�������� 

(-PDLO��VDJLU�DOYD#PHUFXEXDQD�DF�LG 

$JQHV�+DQQD�3DWW\� 
8QLYHUVLWDV�.DWROLN�:LG\DNDU\D�0DODQJ��-O��%RQGRZRVR��-0DODQJ�1R����*DGLQJ�.DVUL��.HF��.ORMHQ� 

.RWD�0DODQJ��-DZD�7LPXU��������(-PDLO��DJQHVKSDWW\#JPDLO�FRP 

)LGL� 
8QLYHUVLWDV�0HUFX�%XDQD��-O��0HUX\D�6HODWDQ��.HF��.HPEDQJDQ��'.,�-DNDUWD������� 

(-PDLO��ILGLOHH#JPDLO�FRP� 

$GHOI\�'DUD�$ULDQWL 
8QLYHUVLWDV�0HUFX�%XDQD��-O��0HUX\D�6HODWDQ��.HF��.HPEDQJDQ��'.,�-DNDUWD�������� 

(-PDLO��DGHOI\GDUDDULDQWL#JPDLO�FRP 

/^^E�Ϭϴϱϯ-ϮϵϴϮ Ğ/^^E�Ϯϱϰϵ-Ϯϲϱϵ 

$EVWUDN 

6WXGL�LQL�PHODNXNDQ�NDMLDQ�\DQJ�VLJQLILNDQ�WHUKDGDS�NHPXQJNLQDQ�WHUMDGLQ\D�UHWDN�DZDO�GDQ�SHUDPEDWDQQ\D�\DQJ�
UHQWDQ�WHUMDGL�SDGD�VWUXNWXU-VWUXNWXU�GL�GDHUDK�PDULQH��5HWDN�EHWRQ�\DQJ�WHUMDGL�PHUDPEDW�WHUXWDPD�GL�VHSDQMDQJ�
LQWHUIDFH�]RQH�\DQJ�VHFDUD�VLJQLILNDQ�GLNRQGLVLNDQ�ROHK�NDUDNWHULVWLN�DJUHJDW��.DUDNWHULVWLN�DJUHJDW�VHEDJDL�SHQJLVL�
EHWRQ� PHPLOLNL� SHUDQ� VLJQLILNDQ� VHEDJDL� PHGLD� SHOHSDVDQ� HQHUJL� UHJDQJDQ� GDQ� GLNHQDO� VHEDJDL� HQHUJL� IUDNWXU��
+XEXQJDQ� HQHUJL� IUDNWXU� GHQJDQ� VLIDW� PDWHULDO� EHOXP� GLLGHQWLILNDVL� VHFDUD� MHODV�� GDQ� VHEDJLDQ� EHVDU� VWXGL�
PHQXQMXNNDQ� NHWLGDNSHNDDQ� UHODWLI� WHUKDGDS� IDNWRU� DLU-VHPHQ�� GL� PDQD� UHWDNDQ� EHWRQ� PHUDPEDW� WHUXWDPD� GL�
VHSDQMDQJ� DQWDUPXND� DJUHJDW-VHPHQ�� 3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� HNVSHULPHQWDO� WHQWDQJ� NDUDNWHULVWLN�
IUDNWXU�EHWRQ�GHQJDQ�YDULDVL�JUDGDVL�DJUHJDW�NDVDU�GLDPHWHU�PDNVLPXP����PP�GDQ����PP��VHUWD�YDULDVL�IDNWRU�DLU-
VHPHQ��Z�F�UDVLR�������������GDQ�����GHQJDQ�GLDPHWHU�PDNVLPXP�DJUHJDW�NDVDU����PP����(NVSHULPHQ�PHOLSXWL�XML�
NXDW�WHNDQ�GDQ�XML�SDUDPHWHU�IUDNWXU�\DQJ�WHUGLUL�GDUL�HQHUJL�IUDNWXU�GDQ�IDNWRU�LQWHQVLWDV�WHJDQJDQ��7HV�OHQWXU�WLJD�
WLWLN� GLSLOLK�EHUGDVDUNDQ� UHNRPHQGDVL�5,/(0�XQWXN�PHQJKLWXQJ�SDUDPHWHU� IUDNWXU�+DVLO� SHQHOLWLDQ�PHQXQMXNNDQ�
EDKZD�JUDGDVL�DJUHJDW�\DQJ�GLJXQDNDQ�GDODP�FDPSXUDQ�EHWRQ�PHPSHQJDUXKL�HQHUJL�IUDNWXU�EHWRQ��(QHUJL�SXQFDN�
WHUWLQJJL�GLGDSDW�GHQJDQ�PHQJJXQDNDQ�JUDGDVL�DJUHJDW�PHQHUXV��8NXUDQ�PDNVLPXP�DJUHJDW�PHPSXQ\DL�SHQJDUXK�
\DQJ�VLJQLILNDQ�WHUKDGDS�HQHUJL�IUDNWXU��6HPDNLQ�EHVDU�XNXUDQ�PDNVLPXP�DJUHJDW�GDODP�FDPSXUDQ�EHWRQ��VHPDNLQ�
WLQJJL�HQHUJL�SXQFDN�\DQJ�GLFDSDL��*UDGDVL�VHUDJDP�GHQJDQ�XNXUDQ�PDNVLPXP�\DQJ�OHELK�NHFLO�PHPLOLNL�QLODL�NXDW�
WHNDQ� \DQJ� WLQJJL� QDPXQ� HQHUJL� IUDNWXU� \DQJ� UHQGDK�� .XDW� WHNDQ�PHQLQJNDW� GHQJDQ�PHQXUXQQ\D�Z�F� UDVLR� DLU-
VHPHQ�� VHGDQJNDQ� HQHUJL� IUDNWXU� WLGDN� PHPEHULNDQ� SROD� \DQJ� VDPD� GHQJDQ� NXDW� WHNDQ� GHQJDQ� SHUXEDKDQ� Z�F�
UDVLR��� 

.DWD�NXQFL��%.7��EHWRQ�NLQHUMD�WLQJJL���NRPSRVLW�EHWRQ��UHWDN�DZDO���LQWHUIDFH�]RQH�� 

$VWUDFW 

7KLV�VWXG\�FRQGXFWV�D�VLJQLILFDQW�VWXG\�RI�WKH�SRVVLELOLW\�RI�LQLWLDO�FUDFNLQJ�DQG�LWV�SURSDJDWLRQ��ZKLFK�LV�VXVFHSWLEOH�
WR�FRQFUHWH�VWUXFWXUHV��&RQFUHWH�FUDFNV�WKDW�RFFXU�SURSDJDWH�PDLQO\�DORQJ�WKH�LQWHUIDFH��LQWHUIDFH�]RQH��ZKLFK�LV�
VLJQLILFDQWO\� LQIOXHQFHG� E\� WKH� FHPHQW� ZDWHU� IDFWRU� DQG� DJJUHJDWH� FKDUDFWHULVWLFV�� DV� D� FRQFUHWH� ILOOHU� KDYH� D�
VLJQLILFDQW�UROH�DV�D�VWUDLQ�HQHUJ\�UHOHDVH�PHGLD�NQRZQ�DV�IUDFWXUH�HQHUJ\��*)���7KH�UHODWLRQVKLS�RI�IUDFWXUH�HQHUJ\�
WR�PDWHULDO�SURSHUWLHV�KDV�QRW�EHHQ�FOHDUO\�LGHQWLILHG��EHVLGHV�WKDW�PRVW�VWXGLHV�VKRZ�D�UHODWLYH�LQVHQVLWLYLW\�WR�WKH�
ZDWHU-FHPHQW�IDFWRU��ZKHUH�FRQFUHWH�FUDFNV�SURSDJDWH�PDLQO\�DORQJ�WKH�DJJUHJDWH-FHPHQW�LQWHUIDFH��7KLV�VWXG\�LV�
DQ�H[SHULPHQWDO�VWXG\�RI� WKH�FKDUDFWHULVWLFV�RI�FRQFUHWH�IUDFWXUHV�ZLWK�YDULDWLRQV�LQ�FRDUVH�DJJUHJDWH�JUDGDWLRQV��
QDPHO\� XQLIRUP� FRDUVH� JUDGDWLRQV�ZLWK� WKH�PD[LPXP�GLDPHWHU� RI� ���PP� ���� 6�� DQG� ���PP� ���� 6��� FRQWLQXRXV�
FRDUVH�DJJUHJDWH�ZLWK� WKH�PD[LPXP�GLDPHWHU�RI����PP�����0���DV�ZHOO�DV�YDULDWLRQV� LQ� WKH�ZDWHU-FHPHQW� IDFWRU�
�Z� �� F� UDWLR��� ����� �+6&��� ����� �06&�� DQG� ���� �16&�� ZLWK� D� FRDUVH� DJJUHJDWH� PD[LPXP� GLDPHWHU� RI� ��� PP��
([SHULPHQWV� LQFOXGH�FRPSUHVVLYH�VWUHQJWK� WHVWV�DQG�FRQFUHWH� IUDFWXUH�SURSHUW\� WHVWV�FRQVLVWLQJ�RI� IUDFWXUH�HQHUJ\�
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���3HQGDKXOXDQ 

3HQLQJNDWDQ�SRSXODVL�SHQGXGXN�,QGRQHVLD�GL�DEDG�NH-
��� WHUMDGL� GHQJDQ� VDQJDW� SHVDW� GLVHUWDL� GHQJDQ�
SHUWXPEXKDQ� HNRQRPL� \DQJ� SHVDW� SXOD�� +DO� LQL�
PHUXSDNDQ� DODVDQ� \DQJ� NXDW� EDJL� SHUOXDVDQ�
SHPXNLPDQ� EDLN� XQWXN� SHUXPDKDQ�� SHUNDQWRUDQ��
PDXSXQ� LQGXVWUL� VHNDOLJXV� VDUDQD� GDQ� SUDVDUDQD��
6HEDJDL� QHJDUD� �EHUNHPEDQJ�� GHQJDQ� NRPSRVLVL�
JHRJUDSKLV� WXMXK� SXOXK� SHUVHQ� ODXWDQ�� SHQJHPEDQJDQ�
VDUDQD-SUDVDUDQD�VHEDJDLPDQD�\DQJ�GLVHEXWNDQ�GLDWDV��
EHUSRWHQVL� PHOXDV� VDPSDL� NH� GDHUDK-GDHUDK� PDULQH�
GHQJDQ� NRQGLVL� HNVWUHP�� .RQVHNXHQVLQ\D�� PDWHULDO�
XQWXN�VWUXNWXU-VWUXNWXU�SDGD�ORNDVL�VHSHUWL�LQL�KDUXVODK�
GXUDEOH� EHUDUWL�PHPEXWXKNDQ� XQVXU-XQVXU� SHPEHQWXN�
XWDPD��FRQVWLWXHQW��GHQJDQ�NXDOLILNDVL�NKXVXV��PDPSX�
EHUWDKDQ� WHUKDGDS�VHUDQJDQ-VHUDQJDQ� OLQJNXQJDQ�\DQJ�
EHUVLIDW� NLPLDZL�� ILVLND�� VHEHOXP� GLEHEDQL� VHFDUD�
PHNDQLV�� 

%DQJXQDQ-EDQJXQDQ� VLSLO� GL� OLQJNXQJDQ� PDULQH� \DQJ�
WHUEXDW� GDUL� EHWRQ�� VHOD\DNQ\D� PHPLOLNL� VLIDW� \DQJ�
GXUDEOH� EHUDUWL�PHPEXWXKNDQ� XQVXU-XQVXU� SHPEHQWXN�
XWDPD��FRQVWLWXHQW��GHQJDQ�NXDOLILNDVL�NKXVXV��PDPSX�
EHUWDKDQ� WHUKDGDS�VHUDQJDQ-VHUDQJDQ� OLQJNXQJDQ�\DQJ�
EHUVLIDW� NLPLDZL�� ILVLND�� VHEHOXP� GLEHEDQL� VHFDUD�
PHNDQLV�� 6WUXNWXU-VWUXNWXU� EHWRQ� VHSHUWL� WHURZRQJDQ�
EDZDK� ODXW�� SLODU-SLODU� MHPEDWDQ� SDQMDQJ�� GDP��
SODWIRUP� GOV�� PHUXSDNDQ� VWUXNWXU-VWUXNWXU� GLEHEDQL�
EHEDQ� PRQRWRQLF� GDQ� GLQDPLV�� PLVDOQ\D� WXPEXNDQ�
JHORPEDQJ� �0HKWD� 	� 0RQWHLUR�� ������� 3HPEHEDQDQ�
MHQLV� LQL�PHQJDNLEDWNDQ�HNVSDQVL� UHWDN�PD\RU�PHODOXL�
LQWHUIDFH� ]RQH� WHUMDGL� VHFDUD� FHSDW�� GLSLFX� ROHK�
µNHUMD¶� �ZRUN�� DNLEDW� EHEDQ� OXDU�� 6HEDJDL� PDWHULDO�
\DQJ�UHQWDQ�WHUKDGDS�OXEDQJ��QRWFK�VHQVLWLYH�PDWHULDO��
�0HQJ��<DR��0REDVKHU��	�.KD\DW���������7UDQ��7UDQ��
-HRQ�� 3DUN�� 	� .LP�� �������&KDXKDQ�� 7HZDQL�� 	�
.DO\DQD� 5DPD�� ������ NHWDKDQDQ� IUDNWXU� EHWRQ�
WHUJDQWXQJ� SDGD� NHPDPSXDQ� UHWDN�OXEDQJ� DZDO� XQWXN�
PHPSHUWDKDQNDQ�VWDELOLVDVL�NHODMXDQ�SURSDJDVLQ\D� 

5HWDNDQ� PLNUR� \DQJ� XPXPQ\D� WHUMDGL� SDGD� VWUXNWXU�
EHWRQ� PHUXSDNDQ� VXPEHU� SRWHQVLDO� SHUDPEDWDQ� UHWDN�
\DQJ� PHQJDUDK� SDGD� NHPXQJNLQDQ� NHJDJDODQ�
NDWDVWURSLN�� 3HUPDVDODKDQQ\D�� DGDODK� EDJDLPDQD�
PHQJHOLPLQDVL� NHPXQJNLQDQ� WHUMDGLQ\D� UHWDN� DZDO�
VHEDJDL�VWDUWLQJ�SRLQW�NHUXQWXKDQ�VWUXNWXU��6HODQMXWQ\D��
DSDELOD� WHUMDGLQ\D� UHWDN� DZDO� WLGDN� GDSDW� GLFHJDK��
PDND� EDJDLPDQD� PHQJRSWLPDONDQ� LQWHUDNVL� NRPSRVLW�
\DQJ� EHNHUMD� SDGD� LQWHUIDFH� ]RQH� VHGHPLNLDQ� UXSD�
VHKLQJJD� PDWHULDO� PDPSX� PHQJHPEDQJNDQ� FUDFN�
DUUHVWHU�V\VWHP�� 

7LQJNDW�WHJDQJDQ�SDGD�]RQD�NULWLV�GL�XMXQJ�UHWDN�VHFDUD�
VLJQLILNDQ�GLSHQJDUXKL�ROHK�NHWHJDUDQ�IUDNWXU��IUDFWXUH�

WRXJKQHVV�� GLUHSUHVHQWDVLNDQ� VHEDJDL� ODMX� SHOHSDVDQ�
HQHUJ\� NULWLV� *F� DWDX� IDNWRU� LQWHQVLWDV� WHJDQJDQ� NULWLV�
.F�� 7XMXDQ� VWXGL� LQL� DGDODK� PHQHODDK� SHUDQDQ� ]RQD�
SODVWLN� EHUGDVDUNDQ� NRQVHS� PHNDQLND� IUDNWXU��
PHQJHPEDQJNDQ� GDQ� PHQJDSOLNDVLNDQ� NRQVHS�
µSHQJDUXK� NRPSRVLVL¶� FDPSXUDQ� PDWHULDO� EHWRQ�
WHUKDGDS� SURSHUWL� IUDNWXU� XQWXN� EHWRQ� PDULQH��
.RPSRVLVL�\DQJ�GL�WDUJHWNDQ�SDGD�SHQHOLWLDQ�LQL�DGDODK�
PDPSX� PHQJHPEDQJNDQ� VWDEOH� FUDFN�� DUWLQ\D�
EHUSRWHQVL� XQWXN�PHQJHPEDQJNDQ� SODVWLVLWDV� GL� XMXQJ�
UHWDN�DFWXDO� 

����%HWRQ�NLQHUMD�WLQJJL��%.7� 

.HPDMXDQ� WHNQRORJL� PDWHULDO� �NKXVXVQ\D� PDWHULDO�
VHPHQWLWLV�� SDGD� DEDG� NH� ��� LQL� WHODK� PHQJKDVLONDQ�
VHMXPODK� WHURERVDQ� \DQJ� PHUXEDK� SDUDGLJPD�
µNHNXDWDQ¶� PHQMDGL� µNLQHUMD¶�� )HQRPHQD� LQL�
GLWXQMXNNDQ� ROHK� KXEXQJDQ� EHEDQ-GHIRUPDVL� SDGD�
*DPEDU� �D�� �EHWRQ� PXWX� WLQJJL�� XQWXN� IHQRPHQD�
NHNXDWDQ� GDQ� *DPEDU� �E�� �EHWRQ� QRUPDO�� XQWXN�
IHQRPHQD� NLQHUMD�� 3HUVRDODQ� \DQJ� GLKDGDSL� DGDODK�
EDJDLPDQD�PHPEXDW�EHWRQ�GHQJDQ�NLQHUMD� WLQJJL�\DQJ�
PHPHQXKL� VHOXUXK� DVSHN� VWDQGDU� \DLWX� NHNXDWDQ��
GDNWLOLWDV� PDXSXQ� GXUDELOLWDV� GLPDQD� PDVLQJ-PDVLQJ�
EHUSHUDQDQ� VHFDUD� VLJQLILNDQ� WHUKDGDS� GD\D� GXNXQJ��
NLQHUMD� SDVFD� SXQFDN�� GDQ� NHWDKDQDQ� WHUKDGDS�
OLQJNXQJDQ�� 

*DPEDU����+XEXQJDQ�%HEDQ-'HIRUPDVL�0DWHULDO�%HWRQ� 

E D 

GHIRUPDVL GHIRUPDVL 

EHEDQ EHEDQ 

�D��0XWX�7LQJJL�-�%07 �E��0XWX�1RUPDO�-�%01 

3URJUDP� 6+53� WHQWDQJ� +LJK� 3HUIRUPDQFH� &RQFUHWH�
PHQGHILQLVLNDQ� %.7� XQWXN� DSOLNDVL� MDODQ� UD\D� GDODP�
WHUPLQRORJL� NHNXDWDQ�� GDQ� UDVLR� DLU-VHPHQ� VHEDJDL�
EHULNXW��6��6KDK�	�$KPDG��������� 

.DUDNWHULVWLN�NHNXDWDQ� 

XPXU���MDP���� 

XPXU����MDP�� 

XPXU����KDUL�� 

�*)��DQG�VWUHVV�LQWHQVLW\�IDFWRU��.,���7KH�WKUHH�SRLQW�IOH[XUDO�WHVW�ZDV�FKRVHQ�EDVHG�RQ�5,/(0
V�UHFRPPHQGDWLRQ�WR�
FDOFXODWH�IUDFWXUH�SDUDPHWHUV��7KH�UHVXOWV�VKRZHG�WKDW�WKH�DJJUHJDWH�JUDGDWLRQ�XVHG�LQ�FRQFUHWH�PL[HV�DIIHFWHG�WKH�
HQHUJ\� RI� WKH� FRQFUHWH� IUDFWXUH�� &RQFUHWH� WKDW� XVHV� DJJUHJDWH� ZLWK� FRQWLQXRXV� JUDGDWLRQ� SURGXFHV� WKH� KLJKHVW�
IUDFWXUH�HQHUJ\��7KH�PD[LPXP�VL]H�RI�WKH�DJJUHJDWH�KDV�D�VLJQLILFDQW�HIIHFW�RQ�WKH�IUDFWXUH�HQHUJ\��7KH�JUHDWHU�WKH�
PD[LPXP�DJJUHJDWH�VL]H�LQ�WKH�FRQFUHWH�PL[WXUH��WKH�KLJKHU�WKH�HQHUJ\�DFKLHYHG��8QLIRUP�JUDGDWLRQV�ZLWK�VPDOOHU�
PD[LPXP� VL]HV� KDYH� KLJK� FRPSUHVVLYH� VWUHQJWK� EXW� ORZ� IUDFWXUH� HQHUJ\�� &RPSUHVVLYH� VWUHQJWK� LQFUHDVHV� ZLWK�
GHFUHDVLQJ� ZDWHU�FHPHQW� UDWLR� Z�F�� ZKHUHDV� IUDFWXUH� HQHUJ\� GRHV� QRW� JLYH� WKH� VDPH� SDWWHUQ� DV� FRPSUHVVLYH�
VWUHQJWK�ZLWK�FKDQJHV�LQ�Z�F�UDWLR� 

.H\ZRUGV��+3&��KLJK�SHUIRUPDQFH�FRQFUHWH���FRPSRVLWH�PDWHULDO��LQLWLDO�FUDFNLQJ��LQWHUIDFH�]RQH 
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0HPLOLNL�IDNWRU�DLU�VHPHQ�£����� 

8SD\D� SHQLQJNDWDQ� NLQHUMD� %.7� GDODP� SHQHOLWLDQ� LQL�
DNDQ� GLWLWLNEHUDWNDQ� SDGD� SHQLQJNDWDQ� NHNXDWDQ� \DQJ�
NRPSDWLEDO� �FRPSDWLEOH�� DQWDUD� DJUHJDW� GDQ� PDWULNV�
�VHPL�GDNWLOLWDV��� \DLWX�GHQJDQ�PHQJRSWLPDONDQ�SHUDQDQ�
LQWHUIDFH� ]RQH� VHGHPLNLDQ� UXSD� VHKLQJJD� GLPXQJNLQNDQ�
WHUFLSWDQ\D� IHQRPHQD� µNHOHOHKDQ-SDUWLDO¶� SDGD� PDWHULDO�
EHWRQ� SRORV�� +DO� LQL� GLSHUOXNDQ� VHEDJDL� VWLPXOXV� \DQJ�
PHPXQJNLQNDQ� WHUMDGLQ\D� FUDFN� FORVXUH� SKHQRPHQRQ�
SDGD� NDVXV� SHPEHEHQDQ� IDWLN�� .XDW-WHNDQ� \DQJ� WLQJJL�
VHNDOLJXV� NHOHOHKDQ-SDUVLDO� GLPXQJNLQNDQ� WHUMDGL�
GLEDZDK�SHQJHQGDOLDQ� \DQJ� FHUPDW� WHUKDGDS�� IDFWRU� DLU-
VHPHQ�� EXWLU� PDNVLPXP� DJUHJDW�� JUDGDVL�� DQJXOLULWDV��
NHNHUDVDQ� GDQ� NHNDNXDQ� DJUHJDW�� VHUWD� PHWRGD�
SHPHOLKDUDDQ��6HEXDK�SHQHOLWLDQ��3DWW\�	�6XJLDUWL���������
GLODNXNDQ�WHUKDGDS�EHWRQ�SRORV�GHQJDQ�NXDW�WHNDQ�DFWXDO�
������� 03D� PHQJJXQDNDQ� SHQJXMLDQ� WLJD� WLWLN� OHQWXU�
�5,/(0� 7HFKQLFDO� &RPPLWWHH� ��� )0&�� PHQJKDVLONDQ�
HQHUJ\� IUDNWXU� *)� XQWXN� PRGHO� µUHWDN� ILNWLI¶� EHUEHQWXN�
IXQJVL� EL-OLQLHU� VHEHVDU� ���� 1�P�� 9HULILNDVL� GLODNXNDQ�
EHUGDVDUNDQ� &(%-),3� 0RGHO� &RGH� ����� �0&� ����
GLSHUROHK� NXDW� WHNDQ� VHEHVDU� ���1�P�� 6WXGL� \DQJ� VDPD�

*DPEDU�����%ULGJLQJ�HIIHFW�WHUKDGDS�NHODMXDQ�SHUDPEDWDQ�UHWDN 

*DPEDU�����=RQD�SODVWLV�GL�XMXQJ�UHWDN 

3DGD� EHWRQ� QRUPDO�� GLEXNWLNDQ� EDKZD� GLEDZDK� QRQ-
UHYHUVHG� IDWLJXH� ORDGLQJ�� SDQMDQJ� ]RQD� SODVWLV� OHELK�
SDQMDQJ� GLEDQGLQJNDQ� GHQJDQ� SDGD� EHEDQ� PRQRWRQLN��
VHEXDK�LPSOLNDVL�GDUL�FUDFN�FORVXUH�SKHQRPHQRQ��3DWW\�
	�6XJLDUWL�������� 

���0HWRGH� 

����%HQGD�XML 

%HQGD� XML� PHUXSDNDQ� EHWRQ� QRUPDO� GDQ� EHWRQ� NLQHUMD�
WLQJJL�GHQJDQ�NXDW�WHNDQ�UHQFDQD�PDVLQJ-PDVLQJ����GDQ�
��� 03D�� %HQGD� XML� XWDPD� EHUXSD� EDORN� GHQJDQ� UHWDN�
DZDO�GDQ�GLEDJL�DWDV�GXD�NHORPSRN�\DLWX� � 

· %HWRQ�GHQJDQ�YDULDVL�JUDGDVL��\DNQL�JUDGDVL�VHUDJDP�
���PP� ���� 6��� VHUDJDP� ���PP� ���� 6�� GDQ� JUDGDVL�
PHQHUXV����PP�����0���PDVLQJ-PDVLQJ�GHQJDQ�Z�F�
UDVLR�\DQJ�VDPD�\DNQL����� 

· %HWRQ�GHQJDQ�YDULDVL�Z�F�UDVLR��\DNQL�Z�F�UDVLR������
�+6&���������06&��GDQ������16&��GHQJDQ�GLDPHWHU�
DJUHJDW�PDNVLPXP����PP� 

�E� 
5HWDN�PLNUR�VHEDJDL�FUDFN�DUUHVWHU 

�D� 
+DVLO�SHQJXMLDQ�WLJD�WLWLN�OHQWXU�EHWRQ�SRORV-GLVSODFHPHQW�FRQWURO 

GLODSRUNDQ� ROHK� 5,/(0� 5RXQG� 5RELQ� 7HDVW� �6�� 3��
6KDK�� 6ZDUW]�� 	� 2X\DQJ�� ������� DGDODK� ���� 1�P��
.XUYD� SHUODPEDWDQ� �GHFHQGLQJ� FXUYH�� VHEDJDLPDQD�
\DQJ� GLWXQMXNNDQ� SDGD�*DPEDU� ��� PHUHSUHVHQWDVLNDQ�
SHUDPEDWDQ�UHWDN�\DQJ�WHUWDKDQ�ROHK�UHWDN�PLNUR��3DWW\�
	�6XJLDUWL��������� 

5HWDN� PLNUR�� PHUXSDNDQ� NRQVHNXHQVL� GDUL� EULGJLQJ�
HIIHFW�� GLPDQD� DJUHJDW� EHUSHUDQDQ� VHEDJDL�
UHLQIRUFHPHQW� GDUL� PDWULNV�� 'DUL� VXGXW� SDQGDQJ�
LQWHUDNVL�NRPSRVLW�DQWDUD�DJUHJDW�GDQ�PDWULNV��EULGJLQJ�
WHUMDGL�NDUHQD�NHPDPSXDQ�LQWHUIDFH�]RQH�PHQJLNDW�DWDX�
PHPSHUWDKDQNDQ� JHOLQFLUDQ� DJUHJDW� WHUKDGDS� PDWULNV�
µVHVDDW¶� SDGD� QLODL� WHJDQJDQ� WDULN� IW�� 'DODP� NDVXV� LQL��
DJUHJDW�EHUSHUDQDQ�VHEDJDL�UHLQIRUFHPHQW�EDJL�PDWULNV��
3HQDKDQDQ� WHUKDGDS� JHOLQFLUDQ� SDGD� WHJDQJDQ� WHWDS�
VHFDUD�EHUWDKDS�PHPEHQWXN�UHWDN�PLNUR�GL�XMXQJ�UHWDN�
PD\RU�� %LOD� UHWDN� PLNUR� LQL� FXNXS� VROLG�� IW� EHUQLODL�
NRQVWDQ� VHSDQMDQJ� ]RQD� UHWDN� PLNUR� \DQJ� GLNHQDO�
VHEDJDL� ]RQD� SODVWLV� �SODVWLF� ]RQH��� )HQRPHQD� LQLODK�
\DQJ� PHQGDVDUL� JDJDVDQ� OHOHK� EHWRQ� VHFDUD� SDUVLDO�
VHWLDS�NDOL�WHUMDGL�SHPEXNDDQ�XMXQJ�UHWDN�DFWXDO��FUDFN�
WLS� RSHQLQJ� GLVSODFHPHQW�� VHEDJDLPDQD� \DQJ�
GLLOXVWUDVLNDQ�SDGD�*DPEDU���� 

1RUPDO�6WUHQJWK�-��������03D 

/9'7�	�&02'�'LVSODFHPHQW�-�PP 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

3HQJRQWURODQ�5HWDN�SDGD�%HWRQ������ 
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*DPEDU����'LPHQVL�EHQGD�XML�OHQWXU 

6HODLQ�EHQGD�XML�EHUEHQWXN�EDORN��MXJD�GLEXDW�EHQGD�XML�
EHUEHQWXN� VLOLQGHU� GHQJDQ� XNXUDQ� ��[��� FP� GDUL�
PROHQ� \DQJ� VDPD� XQWXN� PDVLQJ-PDVLQJ� YDULDVL�
FDPSXUDQ� DJDU� GLHWDKXL� NXDW� WHNDQ� GDQ� PRGXOXV�
HODVWLVLWDV�FDPSXUDQ�EHWRQ�VHWLDS�YDULDVL�FDPSXUDQ� 

����3HQJDWXUDQ�SHPEHEDQDQ 

%HQGD� XML� GLEHEDQL� VHFDUD� OHQWXU� WLJD� WLWLN� GHQJDQ�
PHQJJXQDNDQ�'DUWHF� 7HVWLQJ�0DFKLQH� NDSDVLWDV� ����
N1�� 0HODOXL� DFWXDWRU� SHPEHEDQDQ� GLEHULNDQ� VHFDUD�
EHUWDKDS��PRQRWRQLF��GHQJDQ�ODMX�SHUSLQGDKDQ�VHEHVDU�
����� PP�GHW�� 3HQJXNXUDQ� GLODNXNDQ� WHUKDGDS�
SHUSLQGDKDQ�GL�WHQJDK�EHQWDQJ�GDQ�EXNDDQ�UHWDN�\DQJ�
GLODNXNDQ� VHFDUD� VLPXOWDQ� PDVLQJ-PDVLQJ� GHQJDQ�
PHQJJXQDNDQ� /9'7� �/LQLHU� 9DULDEOH� 'LVSODFHPHQW�
7UDQVGXFHU�� WLSH� 6'3-���� GDQ� &'7� �&UDFN�
'LVSODFHPHQW� 7UDVGXFHU�� WLSH� 8%–�� VHSHUWL�
GLSHUOLKDWNDQ�SDGD�*DPEDU��� � 

*DPEDU����6LVWHPDWLND�VHW-XS�SHQJXMLDQ�PRQRWRQLN�EDORN 

���+DVLO�GDQ�3HPEDKDVDQ 

����3URJUDP�HNSHULPHQWDO 

������0DWHULDO 

3HPHULNVDDQ� PDWHULDO� GLSHUOXNDQ� VHEHOXP� SURVHV�
SHPEXDWDQ� VSHVLPHQ� EHWRQ� \DQJ� DNDQ� GLXML�� +DO� LQL�
EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� NDUDNWHULVWLN� GDUL�
PDWHULDO� \DQJ� VHVXDL� GHQJDQ� VWDQGDU� GDQ� VHEDJDL� GDWD�
XQWXN� SHUHQFDQDDQ� FDPSXUDQ� EHWRQ�� 8ML� NDUDNWHULVWLN�
WHUKDGDS� EDKDQ-EDKDQ� XWDPD� SHPEHQWXN� EHWRQ�
GLODNXNDQ� WHUXWDPD� WHUKDGDS� DJUHJDW� NDVDU� GDQ� KDOXV��
GLPDQD� NHGXD� EDKDQ� LQL�PHUXSDNDQ� EDKDQ� DODP� \DQJ�
EHUXEDK�VHVXDL�GHQJDQ�ORNDVL�SHQJDPELODQQ\D�� 

3DGD� SHQHOLWLDQ� LQL� GLJXQDNDQ� DJUHJDW� NDVDU� EHUXSD�
EDWX� SHFDK� \DQJ� EHUDVDO� GDUL� 5XPSLQ�� %RJRU��
6HGDQJNDQ� DJUHJDW� KDOXV� PHQJJXQDNDQ� SDVLU� %DQJND�
\DQJ�GLSHUROHK�GDUL�WRNR�%XGL�.DU\D�-RJOR���6HGDQJNDQ�
VHPHQ� \DQJ� GLJXQDNDQ� DGDODK� VHPHQ� WLSH� �� \DQJ�
GLSHUROHK�GDUL�EDFKLQJ�SODQW�37�-+6�� 

6HPXD� SHQJXMLDQ� NDUDNWHULVWLN� DJUHJDW� GLODNXNDQ� GL�
ODERUDWRULXP� EDKDQ� 7HNQLN� 6LSLO� 8QLYHUVLWDV�
0HUFXEXDQD�� 3HQJXMLDQ� WHUKDGDS� PDWHULDO-PDWHULDO�
SHQ\XVXQ� EHWRQ� GL� SHULNVD� GHQJDQ� PHQJJXQDNDQ�
PHWRGH-PHWRGH�SHQJXMLDQ�VHEDJDL�EHULNXW�� 

3HPHULNVDDQ� DJUHJDW� NDVDU� GLODNXNDQ� � VHFDUD� � YLVXDO��
VHUWD� GLODNXNDQ� SHQJXMLDQ� EHUDW� MHQLV� �$670�&-������
NDGDU� DLU� �$670�&-������ GDQ� EHUDW� LVL� DJUHJDW� NDVDU�
�$670� &� ����� 3HPHULNVDDQ� DJUHJDW� KDOXV� PHOLSXWL�
EHUDW� MHQLV� GDQ� SHQ\HUDSDQ� �$670�&� ���-����� NDGDU�
DLU� �$670�&� ���-����� NDGDU� OXPSXU� �$670�&� ���-
����� DQDOLVLV� VDULQJDQ� �$670�&���-�����EHUDW� YROXPH�
�$670�&������3HPHULNVDDQ�WHUKDGDS�VHPHQ�GLODNXNDQ�
GHQJDQ�FDUD�YLVXDO�\DLWX�VHPHQ�GDODP�NHDGDDQ�WHUWXWXS�
UDSDW� GDQ� VHWHODK� GLEXND� WLGDN� DGD� JXPSDODQ� VHUWD�
EXWLUDQQ\D� \DQJ� KDOXV�� 3HPHULNVDDQ� WHUKDGDS� DLU�
GLODNXNDQ� VHFDUD� YLVXDO� \DLWX� DLU� KDUXV� EHUVLK�� WLGDN�
PHQJDQGXQJ�OXPSXU��PLQ\DN�GDQ�JDUDP�VHVXDL�GHQJDQ�
SHUV\DUDWDQ��+DVLO�GDUL�SHPHULNVDDQ�PDWHULDO�GLVDMLNDQ�
SDGD�7DEHO��� 

+DVLO� \DQJ� GLGDSDW� GDUL� SHPHULNVDDQ� PDWHULDO� GLDWDV�
GLJXQDNDQ� VHEDJDL� GDWD� GDODP� SHPEXDWDQ� UDQFDQJDQ�
FDPSXUDQ��PL[�GHVLJQ��EHWRQ� 

������5DQFDQJDQ�FDPSXUDQ��PL[�GHVLJQ� 

8QWXN�HNSHULPHQ�DWDV�GDVDU�YDULDVL�DLU�WHUKDGDS�VHPHQ�
�Z�F�UDWLR���UDQFDQJDQ�FDPSXUDQ�EHWRQ�GLEDJL��GDODP���
NDWHJRUL� EHUGDVDUNDQ� NHNXDWDQ� Q\D�� \DLWX�� EHWRQ�PXWX�
QRUPDO� XQWXN� Z�F� UDWLR� ���� GDQ� ���� GDQ� EHWRQ� PXWX�
WLQJJL� XQWXN� Z�F� UDWLR� ����� %HUGDVDUNDQ� GDWD-GDWD�
NDUDNWHULVWLN� EDKDQ-EDKDQ� SDGD� 7DEHO� �� GLEXDW�
UDQFDQJDQ� FDPSXUDQ� EHWRQ� QRUPDO� PHQJJXQDNDQ�

 %HUDW�-HQLV� 
�JU�FP�� 

%HUDW�,VL 
�JU�FP�� 

.DGDU�$LU 
��� 

3HQ\HUDSDQ 
��� 

.DQGXQJDQ�/XPSXU� 
��� 0RGXOXV�+DOXV�%XWLU 

$JUHJDW�NDVDU ���� ���� ���� ���� - ���� 

$JUHJDW�KDOXV ���� ���� ��� ��� � ���� 

7DEHO����.DUDNWHULVWLN�DJUHJDW�NDVDU�GDQ�KDOXV 

0HUXMXN� NHSDGD� 5,/(0� �6�� 3�� 6KDK�� ������� EHQGD��
XML� XWDPD� PHUXSDNDQ� EDORN� OHQWXU�� PHPSXQ\DL�
GLPHQVL� EHDPV� ���[���[����� PP� GHQJDQ� SDQMDQJ�
DQWDU� SHUOHWDNDQ� 6�  � �������� FP� VHEDJDLPDQD�
GLWXQMXNNDQ�SDGD�*DPEDU��� 
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0XLQ��GNN� 
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SURVHGXU� \DQJ� GLWHWDSNDQ� 61,� ����-����� \DQJ�
PHQJDGRSVL� $&,� 5-���-������ VHGDQJNDQ� XQWXN� EHWRQ�
PXWX� WLQJJL� GLJXQDNDQ� SURSRUVL� GDUL�%XUJ�	�2VW� GDODP�
�0HKWD� 	� 0RQWHLUR�� ������� 'DQ� VHWHODK� GLODNXNDQ�
NRUHNVL� NRPSRVLVL� DNLEDW� SHQJDUXK� NDGDU� DLU� GDQ�
SHQ\HUDSDQ� DJUHJDW�� GLSHUROHK� NRPSRVLVL� &DPSXUDQ�
EHWRQ�DWDV�GDVDU�PDVVD�GHQJDQ�DJUHJDW�NDVDU�PDNVLPXP�
���PP�XQWXN�VHWLDS�P��EHWRQ�VHSHUWL�WHUOLKDW�SDGD�7DEHO��� 

8QWXN� HNSHULPHQ� DWDV� GDVDU� YDULDVL� JUDGDVL� DJUHJDW���
EHWRQ� GLUDQFDQJ� XQWXN� PXWX� WLQJJL� GHQJDQ� PHQJDGRSVL�
SURSRUVL� GDUL� %XUJ� 	� 2VW� GDODP� �0HKWD� 	� 0RQWHLUR��
�������5DQFDQJDQ�FDPSXUDQ�GLUHQFDQDNDQ�PHQJJXQDNDQ�
�� MHQLV� JUDGDVL� DJUHJDW� \DLWX� JUDGDVL� PHQHUXV� GHQJDQ�
XNXUDQ�PDNVLPXP� DJUHJDW� ���PP� �� ���0�� GDQ� JUDGDVL�
VHUDJDP� GHQJDQ� XNXUDQ�PDNVLPXP� DJUHJDW� ���PP� ����
6�� GDQ� ��� PP� ���� 6��� 'DQ� VHWHODK� GLODNXNDQ� NRUHNVL�
NRPSRVLVL� DNLEDW� SHQJDUXK� NDGDU� DLU� GDQ� SHQ\HUDSDQ�
DJUHJDW�� GLSHUROHK� NRPSRVLVL� FDPSXUDQ� EHWRQ� XQWXN�
VHWLDS�P��EHWRQ�VHSHUWL�WHUOLKDW�SDGD�7DEHO��� 

������6SHVLPHQ 

3HPEXDWDQ� EHQGD� XML� XQWXN� PHQGDSDWNDQ� NXDW� WHNDQ�
NDUDNWHULVWLN�EHWRQ�WHUGLUL�GDUL�NXEXV�EHUXNXUDQ���[��FP�
GDQ�VLOLQGHU�EHUXNXUDQ���[���FP�\DQJ�GLXML�SDGD�XVLD����
GDQ����KDUL� VHVXDL� GHQJDQ� VWDQGDU� SHQJXMLDQ�61,�����-
������ 6HGDQJNDQ� SHPEXDWDQ� VDPSHO� XML� EHEDQ� OHQWXU�
PHQJJXQDNDQ� EDORN� EHUXNXUDQ� ��[��[���FP� GHQJDQ�
SDQMDQJ� DQWDU� SHUOHWDNDQ� 6 �������FP� \DQJ� PHUXMXN�
SDGD��6��3��6KDK�HW�DO���������GHQJDQ�XNXUDQ�PDNVLPXP�
DJUHJDW� ����-��� PP�� 3HQJDWXUDQ� UDVLR� WDNLN� ����� GDUL�
WLQJJL� EDORN� GHQJDQ� ODMX� SHPEHEDQDQ� GLDWXU� ����� PP�
PHQLW� GDQ� GLXML� GLEDZDK� �� WLWLN� OHQWXU� VHKLQJJD�
PHQJKDVLONDQ�NXUYD�ORDG-GLVSODFHPHQW��3HQJXMLDQ�EHEDQ�
OHQWXU�GLGDVDUL�ROHK�5,/(0�WHFKQLFDO�FRPPLWWHH���-)07�
����� \DQJ� PHPEHULNDQ� UHNRPHQGDVL� SDUDPHWHU� IUDNWXU�
PDWHULDO�� GLPDQD� FORVH-ORRS� WHVWLQJ� PDFKLQH� GHQJDQ�
&02'��&UDFN�0RXWK�2SHQLQJ�'LVSODFHPHQW��\DQJ�DNDQ�
PHPEHULNDQ� VLQ\DO� EDOLN� XQWXN� PHQFDSDL� NHJDJDODQ�
VWDELO�� $ODW� EDQWX� FOLS� JDXJH� FRQWUROV� DWDX� /9'7�
GLSHUOXNDQ�XQWXN�PHQJXNXU�&02'��KDO� LQL�GLNDUHQDNDQ�
DQWDUD� EHEDQ� GDQ� &02'� DNDQ� WHUHNDP� VHFDUD� PHQHUXV�
VHODPD�PDVD�SHQJXMLDQ� 

����+DVLO�NXDW�WHNDQ�GDQ�PRGXOXV�HODVWLVLWDV 

3HQJXMLDQ� NXDW� WHNDQ� EHWRQ� GLODNXNDQ� WHUKDGDS� EHQGD�
XML� NXEXV� GDQ� VLOLQGHU� GHQJDQ�PHQJJXQDNDQ�PHVLQ� XML�
NXDW� WHNDQ� &RPSUHVVLRQ� 7HVWLQJ� 0DFKLQH�� 3HQJXMLDQ�
NXDW� WHNDQ� EHWRQ� GLODNXNDQ� VHWHODK� EHWRQ� PHQFDSDL�
XPXU� �� KDUL� �GLSHUOXNDQ� XQWXN� GDSDW� PHPSHUNLUDNDQ�
NHNXDWDQ�DZDO�EHWRQ��GDQ����KDUL��6HGDQJNDQ�0RGXOXV�
HODVWLVLWDV� DGDODK� UDVLR�GDUL� WHJDQJDQ�QRUPDO� WDULN� DWDX�
WHNDQ�WHUKDGDS�UHJDQJDQ��\DQJ�QLODLQ\D�WHUJDQWXQJ�SDGD�
XPXU� EHWRQ�� VLIDW-VLIDW� DJUHJDW� GDQ� VHPHQ�� NHFHSDWDQ�
SHPEHEDQDQ�� MHQLV� GDQ� XNXUDQ� GDUL� EHQGD� XML��0HWRGH�
XML� PRGXOXV� HODVWLVLWDV� EHWRQ� PHQJJXQDNDQ� SURVHGXU�
GDUL� $670� &���-���� +DVLO� GDUL� SHQJXMLDQ� SDUDPHWHU�
NHNXDWDQ�GDUL�VDPSHO�LQL�GLVDMLNDQ�GDODP�7DEHO���� 

'DUL�7DEHO� �� WHUOLKDW� EDKZD� NDUDNWHULVWLN� GDUL� DJUHJDW�
PHPSHQJDUXKL� NHPDPSXDQ� EHWRQ� GDODP� PHQDKDQ�
WHNDQ� EDLN� EHUGDVDUNDQ� JUDGDVL� PDXSXQ� XNXUDQ�
PDNVLPXP� DJUHJDW�� .XDW� WHNDQ� WHUWLQJJL� GLGDSDW� GDUL�
FDPSXUDQ� EHWRQ� GHQJDQ� JUDGDVL� VHUDJDP� ��� PP�� +DO�
LQL� WHUMDGL� NDUHQD� NRPSRVLVL� DJUHJDW� GDUL� FDPSXUDQ�
GHQJDQ�XNXUDQ�PDNVLPXP�DJUHJDW����PP�OHELK�PHQJLVL�
URQJJD� DQWDU� UXDQJ� GDODP� FDPSXUDQ� EHWRQ� VHKLQJJD�
EHWRQ� \DQJ� GLKDVLONDQ� PHQMDGL� OHELK� SDGDW�� 'HQJDQ�
XNXUDQ�PDNVLPXP�DJUHJDW�\DQJ�VDPD��JUDGDVL�PHQHUXV�
OHELK�PHPLOLNL�QLODL�NXDW�WHNDQ�GDQ�PRGXOXV�\DQJ�OHELK�
EHVDU��.DUHQD�GLVWULEXVL� DJUHJDW�\DQJ�PHQHUXV�PHQJLVL�
UXDQJ�URQJJD� GDODP� FDPSXUDQ� EHWRQ� VHKLQJJD� OHELK�
SDGDW�GLEDQGLQJNDQ�GHQJDQ�JUDGDVL�VHUDJDP��+DVLO�GDUL�
SHQJXMLDQ� LQL� VHVXDL� GHQJDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ�
ROHK� 6LUHJDU� �$WXU� 3�1� 6LUHJDU�� ������ � EDKZD� JUDGDVL�
\DQJ� OHELK� KDOXV� PHQJKDVLONDQ� QLODL� NXDW� WHNDQ� \DQJ�
OHELK� WLQJJL� NDUHQD� PHQJLVL� URQJJD� DQWDU� UXDQJ� GDODP�
FDPSXUDQ� EHWRQ� VHKLQJJD� PHQMDGL� OHELK� SDGDW�� +DVLO�
\DQJ� VDPD� MXJD� GLSHUROHK� �%HVKU�� $OPXVDOODP�� 	�
0DVOHKXGGLQ��������EDKZD�NDUDNWHULVWLN�DJUHJDW�VDQJDW�
EHUSHQJDUXK� GDODP� NHPDPSXDQ� EHWRQ� GDODP�PHQDKDQ�
EHEDQ� GDQ� �0HGGDK�� =LWRXQL��	�%HOkDEHV�� ������ \DQJ�
PHQJDWDNDQ� EDKZD� NHPDPSXDQ� EHWRQ� GDODP�PHQDKDQ�
NXDW�WHNDQ�GLSHQJDUXKL�ROHK�XNXUDQ�PDNVLPXP�DJUHJDW��
8QWXN�EHWRQ�QRUPDO��VHPDNLQ�EHVDU�XNXUDQ�PDNVLPXP�
DJUHJDW�PHQJKDVLONDQ�NHPDPSXDQ�PHQDKDQ�WHNDQ�\DQJ�
OHELK� EHVDU� GDQ� VHEDOLNQ\D�� SDGD� EHWRQ� PXWX� WLQJJL��

7DEHO�����.RPSRVLVL�FDPSXUDQ�EHWRQ�XQWXN�HNSHULPHQ�DWDV�GDVDU�YDULDVL�Z�F�UDWLR 

6HPHQ�3RUWODQG $JUHJDW�+DOXV $JUHJDW�.DVDU )O\�$VK 63 $LU Z�F 6OXPS 

NJ�P� NJ�P� NJ�P� NJ�P� NJ�P� NJ�P�   PP 

16& ��� ��� ��� � � ��� ��� �� 

06& ��� ��� ��� � � ��� ��� �� 

+6& ��� ��� ���� ��� � ��� ��� �� 

.RGH�PL[�  

7DEHO����.RPSRVLVL�FDPSXUDQ�EHWRQ�XQWXN�HNSHULPHQ�DWDV�YDULDVL�JUDGDVL�DJUHJDW�NDVDU 

.RGHPL[ 
6HPHQ )O\�$VK 3DVLU $JUHJDW�NDVDU��.J�P�� 7RWDO�$JUHJDW�

.DVDU 63 $LU 
Z�F 

6OXPS 

.J�P� .J�P� .J�P� ���PP �����PP �����PP �����PP .J�P� .J�P� .J�P� FP 

���0 ��� ��� ��� ��� ��� ��� ��� ���� ��� ��� ��� � 

���6 ��� ��� ��� ���� - - - ���� ��� ��� ��� � 

���6 ��� ��� ��� - ���� - - ���� ��� ��� ��� � 
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VHPDNLQ� NHFLO� XNXUDQ� PDNVLPXP� DJUHJDW�
PHQJKDVLONDQ�QLODL�NXDW�WHNDQ�\DQJ�OHELK�EHVDU� 

6HODLQ� LWX� GDUL� SHQJXMLDQ� NXDW� WHNDQ� GDQ� PRGXOXV�
HODVWLVLWDV� SDGD� 7DEHO� ��� GDSDW� GLQ\DWDNDQ� EDKZD�
VHPDNLQ� UHQGDK�QLODL� IDNWRU�DLU� VHPHQ�PDND�NHNXDWDQ�
EHWRQ� DNDQ� VHPDNLQ� PHQLQJNDW�� +DO� LQL� GLNDUHQDNDQ�
DGDQ\D� SURVHV� UHDNVL� KLGUDVL� DQWDUD� VHPHQ� GDQ� DLU��
GLPDQD� VHQ\DZD-VHQ\DZD� SDGD� SDUWLNHO� VHPHQ�
EHULQWHUDNVL�GDQ�VDOLQJ�PHQJLNDW�VDWX� VDPD� ODLQ��\DQJ�
NHPXGLDQ�PHQ\HEDENDQ�NRPSRQHQ�PHQMDGL�SDGDW�GDQ�
VHFDUD�VSHVLILN�PHPEHQWXN�VXDWX�VWUXNWXU�\DQJ�NRNRK��
+DO� LQL� GLEXNWLNDQ� ROHK� SHQHOLWLDQ� WHUGDKXOX� \DQJ�
GLUDQJNXP�SDGD�7DEHO��� 

'DSDW� GLOLKDW� SDGD� 7DEHO� �� EDKZD� EHUGDVDUNDQ�
3HQHOLWLDQ� 'DZHL� =KDQJ� �������=KDQJ�� 8HGD�� 	�
)XUXXFKL�� �������PHPYDULDVLNDQ� EHWRQ� EHUGDVDUNDQ� ��
NDWHJRUL�\DLWX� ORZ�VWUHQJWK��/6���PLGGOH�KLJK�VWUHQJWK�
�0+6��� GDQ� KLJK� VWUHQJWK� �+6��� 'LPDQD� KDVLOQ\D�
DGDODK� NHNXDWDQ� WHNDQ� EHWRQ� \DQJ� PHQJJXQDNDQ� Z�F�
UDVLR� ����� PHPLOLNL� QLODL� NHNXDWDQ� WHNDQ� \DQJ� UHODWLI�
OHELK� EHVDU� �-��� SHU� ����� NHQDLNDQ� Z�F� UDVLR��
6HGDQJNDQ�KDVLO�NHNXDWDQ�SDGD�SHQHOLWLDQ�=KDQJ�'RQJ�
�������'RQJ�	�.HUX���������WHUOLKDW�VDQJDW�VLJQLILNDQ�
PHQ\HUXSDL� SHQHOLWLDQ� 'DYLG� 'DUZLQ� �������'DUZLQ��
%DUKDP��.R]XO��	�/XDQ��������GLPDQD�QLODL�NHNXDWDQ�
WHNDQ� WHUEHVDU� WHUMDGL� SDGD� EHWRQ� \DQJ� PHPLOLNL� Z�F�
UDVLR�VHEHVDU������ 

$SDELOD�GLOLKDW�GDUL�SROD�NHUXQWXKDQ�DWDX�UHWDN�EHWRQ��
+DOLW�&��0���������0HUWRO��5L]NDOOD��=LD��	�0LUPLUDQ��
������� PHQ\DWDNDQ� EDKZD� PDVLQJ-PDVLQJ� NHNXDWDQ�
VLOLQGHU� XQWXN� WLJD� NHNXDWDQ� WDUJHW� GDODP� SHOLWLDQQ\D�
��������������GDQ�����03D��GLFDSDL�QLODL�UDWD�NHNXDWDQ�
VLOLQGHU�VHEHVDU������.6,������03D��\DQJ�PHPLOLNL�Z�
F� UDVLR� ����� GHQJDQ� VHPXD� VSHVLPHQ� WHV� PHPLOLNL�

PRGH� NHJDJDODQ� SHOHGDN� VHUXSD� WDQSD� UHWDN� \DQJ�
WHUOLKDW� VDPSDL� NHJDJDODQ�� 6HGDQJNDQ� 'DYLG� 'DUZLQ�
�������'DUZLQ� HW� DO��� ������� PHODNXNDQ� SHQJDPDWDQ�
GDODP� SHQHOLWLDQQ\D� FRFRN� GHQJDQ� SHQHOLWL� ODLQ� \DLWX�
�.DSODQ�� ������ *LDFFLR�� (W�� $O��� ������ 2]WXUDQ� GDQ�
&HFHQ�� ������ \DQJ� PHQHPXNDQ� EDKZD� PDWULNV� SDVWD�
VHPHQ�\DQJ�OHELK�SDGDW�GDQ�NDNX�SDGD�EHWRQ�NHNXDWDQ�
WLQJJL��PHQJDNLEDWNDQ�NRPSDWLELOLWDV�\DQJ� OHELK�EHVDU�
GDUL� VHJL� NHNXDWDQ� GDQ� NHNDNXDQ� DQWDUD� SDVWD� VHPHQ�
GDQ� DJUHJDW�� VHKLQJJD� PHQJDUDK� NH� PHQXUXQNDQ�
NRQVHQWUDVL�VWUHV�GL�PDWULNV-DJUHJDW�DQWDUPXND� 

+DO�GLDWDV�PHQGXNXQJ�KDVLO�SHQJXMLDQ�NXDW�WHNDQ�SDGD�
SHQHOLWLDQ� LQL� GLPDQD� EHWRQ� GHQJDQ� Z�F� UDVLR� OHELK�
UHQGDK� PHPLOLNL� NHNXDWDQ� WHNDQ� \DQJ� UHODWLI�
PHQLQJNDW�� GHQJDQ� PRGHO� NHJDJDODQ� GDQ� UHWDN� EHWRQ�
GDSDW� GLOLKDW� SDGD�*DPEDU� ��� GLPDQD� EHWRQ� GHQJDQ�
NHNXDWDQ� WLQJJL� UHODWLI� KDQFXU� SDGD� PDWULNV� DJUHJDW��
VHGDQJNDQ� XQWXN� EHWRQ� GHQJDQ� NHNXDWDQ� VHGDQJ� GDQ�
UHQGDK� SROD� UHWDN� PHQMDODU� GLVHNLWDU� DJUHJDW� GDQ�
PHQXQMXNNDQ�SHULODNX�NHUXQWXKDQ�\DQJ�OHELK�VWDELO� 

3HUEDQGLQJDQ� NXDW� WHNDQ� GDUL� VWXGL� LQL� GDQ� SHQHOLWL�
WHUGDKXOX�GLVDMLNDQ�SDGD�*DPEDU��� 

7DEHO����+DVLO�SHQJXMLDQ�NXDW�WHNDQ�GDQ�PRGXOXV�HODVWLVLWDV�EHWRQ� 

.RGH�PL[�  
.XDW�7HNDQ��IF
� 0RGXOXV�(ODVWLVLWDV��(� 6OXPS 

�1�PP�� �1�PP�� �PP� 

    ��KDUL ���+DUL ���+DUL     

16& ��� ����� ����� ����� ���� �� 

06& ��� ����� ����� ����� ���� �� 

+6& ��� ����� ����� ����� ���� �� 

���0 ��� �����   ����� ���� �� 

���6 ��� �����   ����� ���� �� 

���6 ��� �����   ���� ���� �� 

Z�F�  

7DEHO����3HUEDQGLQJDQ�KDVLO�NXDW�WHNDQ�GDQ�PRGXOXV�HODVWLVLWDV�EHWRQ�GHQJDQ�SHQHOLWLDQ�WHUGDKXOX 

.RGH 

6WXGL�LQL 3HQHOLWLDQ�7HUGDKXOX 

16& 06& +6& 
+DOLW�&��0�������� 'DYLG�'DUZLQ������� 'DZHL�=KDQJ������� =KDQJ�'RQJ�������� 

��(% ��(% ��(% 1% 0% +% /6 0+6 +6 16& 06& +6& 

Z�F ��� ��� ��� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

8VLD��KDUL� �� �� �� �� �� �� �� �� �� - - - �� �� �� 

.XDW�7HNDQ��IF
� ����� ����� ����� ���� ����� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� 

0RGXOXV�
(ODVWLVLWDV��(� ���� ���� ���� - - - - - - ����� ����� ����� ����� ����� ����� 

6OXPS �� �� �� - - - �� ��� ��� - - - - - - 

*DPEDU����3ROD�NHUXVDNDQ�VSHVLPHQ�SDGD�XML�SHPEHEDQDQ�
WHNDQ��NLUL�NH�NDQDQ��SDGD�EHWRQ�GHQJDQ�Z�F 

UDVLR����������GDQ���� 
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0XLQ��GNN� 
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*DPEDU����*UDILN�SHUEDQGLQJDQ�KXEXQJDQ�NXDW�WHNDQ 
GDQ�Z�F�UDVLR�WHUKDGDS�SHQHOLWLDQ�WHUGDKXOX 

*DPEDU����D��%HQWXN�SHQJDWXUDQ�VSHVLPHQ�VHEHOXP�GLXML� 
E��6SHVLPHQ�VHWHODK�GLXML�GHQJDQ�EHEDQ�PRQRWRQLN� 

�D� �E� 

*DPEDU����+XEXQJDQ�JD\D��N1��GHQJDQ�GHIRUPDVL�YHUWLNDO�
VSHVLPHQ�EDORN�GHQJDQ�YDULDVL�JUDGDVL�DJUHJDW�NDVDU 

*DPEDU�����+XEXQJDQ�JD\D��N1��GHQJDQ�GHIRUPDVL�YHUWLNDO�
VSHVLPHQ�EDORN�GHQJDQ�YDULDVL�Z�F�UDWLR 

.RGH 
0L[ 

8PXU )F
 ( P�J :R į ' DR W *) 
.,& 

KDUL 0SD 0SD 1 1P P P P P 1�P 

���6 �� ����� ����� ������� ����� ����� ��� ���� ��� ������� ������ 

���6 �� ���� ����� ������� ����� ����� ��� ���� ��� ������� ������ 

���0 �� ����� ����� ������� ����� ����� ��� ���� ��� ������� ������ 

16& �� ����� ���� ������� ���� ������ ��� ���� ��� �������   

06& �� ����� ���� ������� ���� ������ ��� ���� ��� �������   

+6& �� ����� ���� ������� ���� ������ ��� ���� ��� �������   

7DEHO����+DVLO�NDUDNWHULVWLN�IUDNWXU�VHWLDS�FDPSXUDQ�GHQJDQ�PHWRGD�ZRUN�RI�IUDFWXUH 

����(QHUJL�IUDNWXU�EHWRQ 

8QWXN� PHQGDSDWNDQ� HQHUJL� IUDNWXU� EHWRQ� GLODNXNDQ� XML�
WKUHH�SRLQW�EHQG�PHQJJXQDNDQ�PHVLQ�XML�VHUYR-KLGUDXOLN�
FORVHG� ORRS� GL� ODERUDWRULXP� 5HND\DVD� 6WUXNWXU� ,7%�
%DQGXQJ�� %HEDQ� PRQRWRQLN� GDQ� ODMX� GHIRUPDVL� GLDWXU�
VHEHVDU� ����� PP�PHQLW� GLEHULNDQ� WHUKDGDS� VSHVLPHQ�
EDORN�\DQJ�VHSHUWL�WHUOLKDW�SDGD�*DPEDU��� 

+DVLO� SHQJXMLDQ� VSHVLPHQ� VHFDUD� PRQRWRQLN�
PHQJKDVLONDQ� KXEXQJDQ� DQWDUD� EHEDQ�JD\D� \DQJ�
GLEHULNDQ�GDODP�N1�WHUKDGDS�GHIRUPDVL�EDORN�GLWHQJDK�
EHQWDQJ� \DQJ� GLVDMLNDQ� GDODP� EHQWXN� JUDILN� SDGD�
*DPEDU���GDQ���� 

%HUGDVDUNDQ� JUDILN� SDGD� *DPEDU� �� GDQ� ��� GDSDW�
GLKLWXQJ� HQHUJL� IUDNWXU� �*)�� � EHWRQ� GHQJDQ�
PHQJJXQDNDQ� PHWRGH� :RUN� RI� IUDFWXUH� EHUGDVDUNDQ�
UXPXV�GDUL��<DQ��:X��=KDQJ��	�<DR�������� 

 

'LPDQD�*)� DGDODK� HQHUJL� IUDNWXU� WRWDO�� � � � DGDODK� OXDV�
GDHUDK�NXUYD��PJ� �EHUDW�GDUL�VDPSHO�EDORN��GDQ�������[�
DGDODK� OXDV� EHUVLK� GDUL� SHQDPSDQJ� PHOLQWDQJ� VDPSHO�
EDORN��0HWRGH�ZRUN�RI� IUDFWXUH� LQL�PHUXSDNDQ�PHWRGH�
\DQJ� WHODK� EDQ\DN� GLJXQDNDQ� ROHK� SDUD� SHQHOLWL�
WHUGDKXOX� VHSHUWL� �.D]HPL�� *ROVRUNKWDEDU�� %H\JL�� 	�
*KRODPLWDEDU�� ������� �$� 3� 1� 6LUHJDU�� 5DILT�� 	�
0XOKHURQ�� ������� �%DåDQW�	�<X�� ������ GDQ� �:DQJ� HW�
DO�����������+DVLO�SHUKLWXQJDQ�HQHUJL�IUDNWXU�EHUGDVDUNDQ�
SHUVDPDDQ�����GLVDMLNDQ�SDGD�7DEHO���� 

'DUL� 7DEHO� ��� WHUOLKDW� EDKZD� HQHUJL� IUDNWXU� WHUWLQJJL��
��������1�P�GLGDSDW�GDUL�FDPSXUDQ�06&�WDQSD�EDKDQ�
VXSHUSODVWLVL]HU� �163��GHQJDQ�Z�F�����GDQ�DJUHJDW�DSD�
DGDQ\D�GHQJDQ�GLDPHWHU�PDNVLPXP����PP��PHQ\XVXO�
SDGD� FDPSXUDQ� ��� 0� PHQJJXQDNDQ� 63� GHQJDQ� Z�F�
UDWLR� ����� +DO� LQL� GLVHEDENDQ� NDUHQD� NRPSRVLVL� GDUL�
DJUHJDW� \DQJ� WHUGLVWULEXVL� VHFDUD� PHQHUXV� WLGDN�
PHPXQJNLQNDQ� UDPEDWDQ� HQHUJL� GL� LQWHUIDFH� ]RQH�
VHKLQJJD�� HQHUJL� \DQJ� GLEHULNDQ� WHUVHUDS� ODQJVXQJ� NH�
GDODP�DJHJDW� \DQJ�GDSDW�PHQJDNLEDWNDQ� UXQWXK� VHFDUD�

��� 

*UDILN�3�-�'HIRUPDVL 

*UDILN�3�-�'HIRUPDVL 
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VHNHWLND� DSDELOD� HQHUJL� \DQJ� GL� VHUDS� PHOHELKL�
NHPDPSXDQ�GDUL�DJUHJDW� 

8NXUDQ� PDNVLPXP� DJUHJDW� MXJD� EHUSHQJDUXK� \DQJ�
VLJQLILNDQ� WHUKDGDS� HQHUJL� IUDNWXU� EHWRQ�� 8NXUDQ�
EXWLUDQ� \DQJ� OHELK� NHFLO� PHPEXDW� NRPSRVLVL� GDUL�
DJUHJDW� PHQMDGL� OHELK� SDGDW�� VDPD� GHQJDQ� JUDGDVL�
PHQHUXV��XNXUDQ�DJUHJDW� \DQJ� OHELK�NHFLO�PHQJXUDQJL�
UDPEDWDQ� HQHUJL� GL� LQWHUIDFH� ]RQH� VHKLQJJD� VHOXUXK�
HQHUJL� GLVHUDS� VDDW� ORDGLQJ� GDQ� GLJXQDNDQ� XQWXN�
PHPEXND�UHWDNDQ�SDGD�EHWRQ� 

6HGDQJNDQ� XQWXN� XNXUDQ� DJUHJDW� \DQJ� EHVDU� GDQ�
JUDGDVL� VHUDJDP�� HQHUJL� \DQJ� GLVHUDS� VDDW� ORDGLQJ� GL�
GLVWULEXVLNDQ� SDGD� KXEXQJDQ� DQWDUD� DJUHJDW� GHQJDQ�
PDWULNV�� VHKLQJJD� HQHUJL� SXQFDN� \DQJ� GLGDSDW� OHELK�
UHQGDK� GLEDQGLQJNDQ� GHQJDQ� JUDGDVL� PHQHUXV� \DQJ�
XNXUDQ�PDNVLPDO�DJUHJDW�VDPD� 

+DVLO� GDUL� SHQHOLWLDQ� LQL� PHQGXNXQJ� KDVLO� SHQHOLWLDQ�
WHUGDKXOX��3DWW\��������\DQJ�PDQD�GDUL�KDVLO�SHQHOLWLDQ�
LQL� GLQ\DWDNDQ� EDKZD� PDWHULDO� EHWRQ� GHQJDQ� EXWLUDQ�
DJUHJDW� NHFLO� FHQGHUXQJ� OHELK� SDGDW� GDQ� PRQROLWLN��
VHOXUXK�HQHUJL�\DQJ�GLVHUDS�VDDW�ORDGLQJ�GLSHUJXQDNDQ�
KDQ\D� XQWXN� VHSDUDVL� ELGDQJ� UHWDN�� NHPXGLDQ� GLOHSDV�
VHFDUD� VHNHWLND�� 3DGD� EXWLUDQ� \DQJ� OHELK� EHVDU��
GLSHUOXNDQ�HQHUJL�VDDW�ORDGLQJ�\DQJ�OHELK�EHVDU�VHEDJDL�
NRQVHNXHQVL�DGDQ\D�KDPEDWDQ�EHUXSD�WUDNVL��3HQHOLWLDQ�
GDUL� �$� 3� 1� 6LUHJDU� HW� DO��� ������ MXJD� PHQ\DWDNDQ�
EDKZD� GLVWULEXVL� XNXUDQ� DJUHJDW� GDODP� FDPSXUDQ�
EHWRQ� PHPSHQJDUXKL� NHPDPSXDQ� EHWRQ� PXWX� WLQJJL�
GDODP�PHQDKDQ�HQHUJL�IUDNWXU���.KDOLOSRXU��%DQL$VDG��
	� 'HKHVWDQL�� ������ MXJD� PHQ\DWDNDQ� EDKZD� GHQJDQ�
PHQLQJNDWNDQ� XNXUDQ� DJUHJDW� PDNVLPXP�� HQHUJL�
IUDNWXU�PHQLQJNDW��+DO� ,QL� GLVHEDENDQ� NDUHQD� DJUHJDW�
\DQJ� OHELK� EHVDU� PHPEXWXKNDQ� OHELK� EDQ\DN�
SHQ\HUDSDQ� HQHUJL� EDLN� GHQJDQ� PHQLQJNDWNDQ� HQHUJL�
\DQJ� GLEXWXKNDQ� XQWXN� PHPHFDK� DJUHJDW� DWDX�
SHUSDQMDQJDQ�MDOXU�SHUDPEDWDQ�UHWDN�XQWXN�EHUMDODQ�GL�
VHNLWDU�DJUHJDW� 

���.HVLPSXODQ 

'DUL� EHEHUDSD� SHQJXMLDQ� \DQJ� GLODNXNDQ� XQWXN�
PHQJHWDKXL� SHQJDUXK� GDUL� JUDGDVL� DJUHJDW� WHUKDGDS�
HQHUJL�IUDNWXU�EHWRQ��.HVLPSXODQ�\DQJ�GLGDSDW�DGDODK� 

· *UDGDVL� DJUHJDW� \DQJ� GLJXQDNDQ� GDODP� FDPSXUDQ�
EHWRQ� PHPSHQJDUXKL� HQHUJL� IUDNWXU� EHWRQ�� (QHUJL�
SXQFDN� WHUWLQJJL� GLGDSDW� GHQJDQ� PHQJJXQDNDQ�
JUDGDVL�DJUHJDW�PHQHUXV� 

· 8NXUDQ� PDNVLPXP� DJUHJDW� PHPSXQ\DL� SHQJDUXK�
\DQJ� VLJQLILNDQ� MXJD� WHUKDGDS� HQHUJL� IUDNWXU��
6HPDNLQ� EHVDU� XNXUDQ� PDNVLPXP� DJUHJDW� GDODP�
FDPSXUDQ�EHWRQ��VHPDNLQ�WLQJJL�HQHUJL�SXQFDN�\DQJ�
GLFDSDL� 

· *UDGDVL� VHUDJDP� GHQJDQ� XNXUDQ� PDNVLPXP� \DQJ�
OHELK� NHFLO� PHPLOLNL� QLODL� NXDW� WHNDQ� \DQJ� WLQJJL�
QDPXQ� HQHUJL� IUDNWXU� \DQJ� UHQGDK�� +DO� LQL�
PHQMHODVNDQ�EDKZD�VHPDNLQ� WLQJJL�QLODL�NXDW� WHNDQ�
GDUL�EHWRQ��VHPDNLQ�JHWDV�EHWRQ�WHUVHEXW� 

· .XDW� WHNDQ� PHQLQJNDW� GHQJDQ� PHQXUXQQ\D� Z�F�
UDVLR� DLU-VHPHQ�� VHGDQJNDQ� HQHUJL� IUDNWXU� WLGDN�

PHPEHULNDQ� SROD� \DQJ� VDPD� GHQJDQ� NXDW� WHNDQ�
GHQJDQ�SHUXEDKDQ�Z�F�UDVLR�� �+DO�LQL� WHUMDGL�VHODUDV�
GHQJDQ� SHQLQJNDWDQ� HQHUJL� WDULN� \DQJ� WHUVLPSDQ�
SDGD�PDWHULDO�QDPXQ�NHPDPSXDQ�XQWXN�PHPEXDQJ�
HQHUJL� WHUVHEXW� WHWDS�� VHKLQJJD� PHQ\HEDENDQ�
NHWLGDNVWDELODQ� SDGD� VWUXNWXU�� 'LGXNXQJ� ROHK�
VSHVLPHQ� SDVFD-XML� \DQJ� PHQXQMXNNDQ� SROD�
SHUDPEDWDQ� UHWDN� \DQJ� LGHQWLN� VHSHUWL� SHQHOLWLDQ�
=KDQJ� 'RQJ�� (W�� $O�� ������ -DOXU� UHWDN� SDGD� EHWRQ�
+6�PHUDPEDW� GDQ�PHPEHULNDQ�SHFDK�SDGD�PDWULNV�
DJUHJDW-SDVWD��+DO�LQL�GLNDWDNDQ�VHUXSD�ROHK�.LP�HW�
DO�� ������� \DQJ� PHPSHUROHK� KDVLO� FHQGHUXQJ� VDPD�
GHQJDQ�VWXGL�LQL�� 

���8FDSDQ�7HULPD�.DVLK 

3HQHOLWLDQ� LQL� WHUODNVDQD� DWDV� GXNXQJDQ� GDQD� +LEDK�
370�GDUL�.HPHQULVWHN�',.7,�GDQ�37�-+6�\DQJ�WHODK�
WXUXW� PHQGXNXQJ� GDODP� KDO� SHQJDGDDQ� VHEDJLDQ�
PDWHULDO��8QWXN�LWX�SHQXOLV�PHQJXFDSNDQ�WHULPD�NDVLK��
VHPRJD� KDVLO� SHQHOLWLDQ� LQL� GDSDW� EHUPDQIDDW� GDODP�
SHUNHPEDQJDQ�WHNQRORJL�EHWRQ�� 

���'DIWDU�3XVWDND 

%DåDQW��=��3���	�<X��4�� ��������6L]H-HIIHFW� WHVWLQJ�RI�
FRKHVLYH�IUDFWXUH�SDUDPHWHUV�DQG�QRQXQLTXHQHVV�
RI� ZRUN-RI-IUDFWXUH� PHWKRG�� -RXUQDO� RI�
(QJLQHHULQJ�0HFKDQLFV�������������–���� 

%HVKU�� +��� $OPXVDOODP�� $�� $��� 	� 0DVOHKXGGLQ�� 0��
��������(IIHFW�RI�FRDUVH�DJJUHJDWH�TXDOLW\�RQ�WKH�
PHFKDQLFDO�SURSHUWLHV�RI�KLJK�VWUHQJWK�FRQFUHWH��
&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDOV�����������–
���� 

&KDXKDQ��'��5���7HZDQL��+��5���	�.DO\DQD�5DPD��-��6��
�������� $SSOLFDWLRQ� RI� 3ULQFLSOHV� RI� /LQHDU�
(ODVWLF� )UDFWXUH� 0HFKDQLFV� IRU� &RQFUHWH�
6WUXFWXUHV�� $� 1XPHULFDO� 6WXG\�� ,Q� $SSOLHG�
0HFKDQLFV� DQG� 0DWHULDOV� �9RO�� ����� SS�� ���–
����� 

'DUZLQ��'���%DUKDP��6���.R]XO��5���	�/XDQ��6����������
)UDFWXUH�HQHUJ\�RI�KLJK-VWUHQJWK�FRQFUHWH� 

'RQJ�� =��� 	� .HUX��:�� �������� )UDFWXUH� SURSHUWLHV� RI�
KLJK-VWUHQJWK� FRQFUHWH�� -RXUQDO� RI� 0DWHULDOV� LQ�
&LYLO�(QJLQHHULQJ�����������–��� 

.D]HPL��0��7���*ROVRUNKWDEDU��+���%H\JL��0��+��$���	�
*KRODPLWDEDU��0����������)UDFWXUH�SURSHUWLHV�RI�
VWHHO� ILEHU� UHLQIRUFHG� KLJK� VWUHQJWK� FRQFUHWH�
XVLQJ�ZRUN�RI� IUDFWXUH�DQG�VL]H�HIIHFW�PHWKRGV��
&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDOV����������–
���� 

.KDOLOSRXU��6���%DQL$VDG��(���	�'HKHVWDQL��0����������
$� UHYLHZ� RQ� FRQFUHWH� IUDFWXUH� HQHUJ\� DQG�
HIIHFWLYH� SDUDPHWHUV�� &HPHQW� DQG� &RQFUHWH�
5HVHDUFK����������–���� 

0HGGDK�� 0�� 6��� =LWRXQL�� 6��� 	� %HOkDEHV�� 6�� ��������
(IIHFW�RI�FRQWHQW�DQG�SDUWLFOH�VL]H�GLVWULEXWLRQ�RI�
FRDUVH�DJJUHJDWH�RQ�WKH�FRPSUHVVLYH�VWUHQJWK�RI�
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FRQFUHWH��&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDOV����
��������–���� 

0HKWD�� 3�� .��� 	� 0RQWHLUR�� 3�� -�� 0�� �������� &RQFUHWH��
PLFURVWUXFWXUH�� SURSHUWLHV�� DQG� PDWHULDOV�� 1HZ�
<RUN��7KLUG�HGLW���/RQGRQ��0F*UDZ-+LOO��KWWSV���
GRL�RUJ������������������� 

0HQJ�� :��� <DR�� <��� 0REDVKHU�� %��� 	� .KD\DW�� .�� +��
��������(IIHFWV�RI�ORDGLQJ�UDWH�DQG�QRWFK-WR-GHSWK�
UDWLR�RI�QRWFKHG�EHDPV�RQ�IOH[XUDO�SHUIRUPDQFH�RI�
XOWUD-KLJK-SHUIRUPDQFH� FRQFUHWH�� &HPHQW� DQG�
&RQFUHWH�&RPSRVLWHV���������–���� 

0HUWRO�� +�� &��� 5L]NDOOD�� 6��� =LD�� 3��� 	� 0LUPLUDQ�� $��
�������� &KDUDFWHULVWLFV� RI� FRPSUHVVLYH� VWUHVV�
GLVWULEXWLRQ� LQ� KLJK-VWUHQJWK� FRQFUHWH�� $&,�
6WUXFWXUDO�-RXUQDO�������������� 

3DWW\�� $�� +�� �������� 3HUDQDQ� 'LDPHWHU� 0DNVLPXP�
$JUHJDW�7HUKDGDS�.LQHUMD�)UDNWXU�%HWRQ�1RUPDO�
3ROD�%XNDDQ�7DULN�7XQJJDO��,Q�3URVLGLQJ�6HPLQDU�
1DVLRQDO�7HNQLN�6LSLO�;,,��SS�����–����� 

3DWW\��$��+���	�6XJLDUWL��6����������(QHUJL�)UDNWXU�%HWRQ�
'HQJDQ� .HUXQWXKDQ� .XDVL-5HJDV� %HUGDVDUNDQ�
0RGHO� 5HWDN� )LNWLI� )XQJVL� %L-/LQLHU�� 5HND\DVD�
6LSLO����������–��� 

6KDK�� 6��� 	� $KPDG�� 6�� �������� +LJK� SHUIRUPDQFH�
FRQFUHWHV� DQG� DSSOLFDWLRQV�� 1HZ� <RUN�� &5&�
3UHVV� 

6KDK�� 6�� 3��� 6ZDUW]�� 6�� (��� 	� 2X\DQJ�� &�� ��������
)UDFWXUH� PHFKDQLFV� RI� FRQFUHWH�� DSSOLFDWLRQV� RI�
IUDFWXUH� PHFKDQLFV� WR� FRQFUHWH�� URFN� DQG� RWKHU�
TXDVL-EULWWOH�PDWHULDOV��1HZ�<RUN��-RKQ�:LOH\�	�
6RQV� 

6LUHJDU�� $� 3� 1�� 5DILT��0�� ,��� 	�0XOKHURQ��0�� ��������
([SHULPHQWDO� LQYHVWLJDWLRQ� RI� WKH� HIIHFWV� RI�
DJJUHJDWH� VL]H� GLVWULEXWLRQ� RQ� WKH� IUDFWXUH�
EHKDYLRXU�RI�KLJK�VWUHQJWK�FRQFUHWH��&RQVWUXFWLRQ�
DQG�%XLOGLQJ�0DWHULDOV����������–���� 

6LUHJDU�� $WXU� 3� 1�� �������� )UDFWXUH� &KDUDFWHULVWLF� 2I�
1RUPDO� $QG� +LJK� 6WUHQJWK� &RQFUHWH� 8VLQJ�
'LIIHUHQW�$JJUHJDWH�*UDGLQJ� 

7UDQ��1��7���7UDQ��7��.���-HRQ��-��.���3DUN��-��.���	�.LP��
'�� -�� �������� )UDFWXUH� HQHUJ\� RI� XOWUD-KLJK-
SHUIRUPDQFH� ILEHU-UHLQIRUFHG� FRQFUHWH� DW� KLJK�
VWUDLQ� UDWHV��&HPHQW� DQG� &RQFUHWH� 5HVHDUFK�� ����
���–���� 

:DQJ��*���=KDQJ��/���=KDQJ�� -���/DUJHRW��&���3RUWHW��&���
&KPLROD�� -��� «� +RO]H�� 5�� �������� $� UHYLHZ� RI�
HOHFWURGH� PDWHULDOV� IRU� HOHFWURFKHPLFDO�
VXSHUFDSDFLWRUV��&KHP��6RF��5HY�������������–�����
KWWSV���GRL�RUJ���������&�&6�����- 

<DQ�� $��� :X�� .�-5��� =KDQJ�� '��� 	� <DR�� :�� ��������
(IIHFW� RI� IUDFWXUH� SDWK� RQ� WKH� IUDFWXUH� HQHUJ\� RI�
KLJK-VWUHQJWK� FRQFUHWH�� &HPHQW� DQG� &RQFUHWH�
5HVHDUFK��������������–����� 

=KDQJ��'���8HGD�� 7���	� )XUXXFKL�� +�� �������� )UDFWXUH�
PHFKDQLVPV�RI�SRO\PHU�FHPHQW�PRUWDU��FRQFUHWH�
LQWHUIDFHV�� -RXUQDO� RI� (QJLQHHULQJ� 0HFKDQLFV��
�����������–���� 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

3HQJRQWURODQ�5HWDN�SDGD�%HWRQ������ 

�ŝƚĞƌŝŵĂ�ϭϬ��ĞƐĞŵďĞƌ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϮϬ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϳ 


