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)LUGDXV�+DILG]�GDQ�$OL�*KXIURQ�0XNWL

3XVDW�.HELMDNDQ�3HPELD\DDQ�GDQ�0DQDMHPHQ�$VXUDQVL�.HVHKDWDQ�GDQ

%DJLDQ�,OPX�.HVHKDWDQ�0DV\DUDNDW��)DNXOWDV�.HGRNWHUDQ�

8QLYHUVLWDV�*DGMDK�0DGD��<RJ\DNDUWD

$%675$&7
%DFNJURXQG�� 7KH� ,QGRQHVLDQ�0LQLVWU\�RI�+HDOWK� GHYHORSHG� D

GLVWULFW� HVVHQWLDO� KHDOWK� SDFNDJH� �(+3�� FRVWLQJ� VRIWZDUH� LQ

������+RZHYHU�� WKLV� KDV� QRW� \HW� EHHQ� XWLOL]HG� GXH� WR� SRRU

GLVVHPLQDWLRQ�� ,W� LV�QHFHVVDU\� WR�FRQGXFW� D� VWXG\� HYDOXDWLQJ

WKH� RSLQLRQ� RI� KHDOWK� SURIHVVLRQDOV� WRZDUGV� LQWHQWLRQ� WR� XVH

WKLV� VRIWZDUH� DQG� HQVXUH� LWV� XVHIXOQHVV

$LP�� 7KLV�SDSHU� DLPV� WR� DVVHVV� XVHU� DFFHSWDQFH� RI� GLVWULFW

(+3�FRVWLQJ� VRIWZDUH� E\� LQWHJUDWLQJ�7HFKQRORJ\�$FFHSWDQFH

0RGHO��7$0��DQG�(QG�8VHU�&RPSXWLQJ��(8&��VDWLVIDFWLRQ�

0HWKRG�� $� GHVFULSWLYH� VWXG\� ZDV� XVHG�� $� WRWDO� RI� ���

UHVSRQGHQWV�ZHUH� LQYROYHG� LQ� WKLV� VWXG\�� 7KH\� ZHUH� SROLF\

PDNHUV� DQG� EXGJHW� DQDO\VWV� RI�(+3� LQ� GLVWULFW�KHDOWK� RIILFHV�

DQG� DOVR� SULPDU\� KHDOWK� FDUH� ZRUNHUV� DQG� GLVWULFW� KRVSLWDO

ZRUNHUV� LQ�DOO� GLVWULFWV� RI�<RJ\DNDUWD��'DWD� ZHUH� FROOHFWHG� WR

DVVHVV�WKH�SHUFHLYHG�XVHIXOQHVV��HDVH�RI�XVH��FRQWHQW��IRUPDW�

DFFXUDF\�� WLPHOLQHVV�� DWWLWXGH� WRZDUG� XVH� DQG� EHKDYLRUDO

LQWHQWLRQ� WR�XVH��3DWK� GLDJUDP� DQDO\VLV�ZDV� FRQGXFWHG�

5HVXOW�� 7KH� VWXG\� VKRZHG� WKDW� WKH� UHVSRQGHQWV� KDYH� WKH

LQWHQWLRQ�WR�XVH� WKH�(+3�VRIWZDUH��8VHIXOQHVV�DQG�VDWLVIDFWLRQ

KDG� WKH�JUHDWHVW� SRVLWLYH� LQIOXHQFH� RQ� KLJKHU� LQWHQWLRQ� WR� XVH

(+3� FRVWLQJ� VRIWZDUH� DQG� ZHUH� IRXQG� WR� EH� VWDWLVWLFDOO\

VLJQLILFDQW�� ������DQG� ����� UHVSHFWLYHO\��� %RWK� WKH� XVHIXOQHVV

DQG�HDVH� RI�XVH� KDG�SRVLWLYH� LQIOXHQFH� RQ�DWWLWXGHV�� ������DQG

����� UHVSHFWLYHO\��� (DVH� RI � XVH�� FRQWHQW�� DFFXUDF\� DQG

WLPHOLQHVV�JDYH� D� SRVLWLYH� HIIHFW� WR� VDWLVIDFWLRQ�

&RQFOXVLRQ�� ,QWHQWLRQ� WR�XVH� WKH�(+3� FRVWLQJ�VRIWZDUH� ZDV

PRVWO\� GULYHQ� E\� SHUFHLYHG� XVHIXOQHVV� DQG� VDWLVIDFWLRQ�

$GHTXDWH� KXPDQ� UHVRXUFHV� DQG�KDUGZDUH� QHHG� WR� EH� LQ� SODFH

IRU� LWV� LPSOHPHQWDWLRQ�

.H\ZRUGV�� HVVHQWLDO� KHDOWK� SDFNDJH�� FRVWLQJ� VRIWZDUH�

LQWHQWLRQ� WR� XVH

$%675$.
/DWDU� EHODNDQJ�� .HPHQWHULDQ�.HVHKDWDQ� ,QGRQHVLD� WHODK

PHQJHPEDQJNDQ�SLUDQWL�SHQJKLWXQJDQ�ELD\D�VWDQGDU�SHOD\DQDQ

PLQLPDO� �630��NDEXSDWHQ�NRWD� GL� WDKXQ� ������1DPXQ�SLUDQWL

WHUVHEXW� EHOXP�GLPDQIDDWNDQ� NDUHQD�EHOXP�GLVRVLDOLVDVLNDQ�

3HQHOLWLDQ� DZDO� SHUOX� GLODNXNDQ� XQWXN�PHQJHYDOXDVL� PLQDW

SHQJJXQDDQ� DODW� LQL� GDQ� NHJXQDDQQ\D�PHODOXL� RSLQL� WHQDJD

NHVHKDWDQ�

7XMXDQ��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQLODL�SHQHULPDDQ�SLUDQWL

SHQJKLWXQJDQ� ELD\D�630� NDEXSDWHQ�NRWD� GHQJDQ�PHQJLQWH�

JUDVLNDQ�7HFKQRORJ\�$FFHSWDQFH�0RGHO� �7$0�� GDQ�(QG� 8VHU

&RPSXWLQJ� �(8&��VDWLVIDFWLRQ�

0HWRGH��3HQHOLWLDQ� LQL�PHUXSDNDQ� SHQHOLWLDQ� GHVNULSWLI� GHQJDQ

���� UHVSRQGHQ��5HVSRQGHQ� DGDODK� SDUD� SHQJDPELO� NHELMDNDQ

DWDX�SHQ\XVXQDQ�DQJJDUDQ�630�GL�'LQDV�.HVHKDWDQ��SHJDZDL

SXVNHVPDV�GDQ�568'�GL�VHOXUXK�NDEXSDWHQ�NRWD�GL�',��<RJ\D�

NDUWD��'DWD� GLNXPSXONDQ� XQWXN�PHQJXNXU� SHUVHSVL� WHUKDGDS

PDQIDDW�� NHPXGDKDQ�� LVL�� IRUPDW�� NHWHSDWDQ�ZDNWX�� DNXUDVL�

VLNDS��NHSXDVDQ�GDQ�PLQDW�SHQJJXQDDQ��3DWK�GLDJUDP�GLJXQD�

NDQ�GDODP�DQDOLVLV

+DVLO��5HVSRQGHQ� EHUPLQDW�XQWXN�PHQJJXQDNDQ� DODW� SHQJKL�

WXQJDQ�ELD\D�630��9DULDEHO�PDQIDDW�GDQ�NHSXDVDQ�PHPEHULNDQ

SHQJDUXK� SRVLWLI� WHUEHVDU� NHSDGD�PLQDW� GLVXVXO�ROHK� YDULDEHO

NHSXDVDQ� ������ GDQ� �������9DULDEHO�PDQIDDW� GDQ� NHPXGDKDQ

PHPLOLNL�SHQJDUXK�SRVLWLI�WHUKDGDS�VLNDS�������GDQ��������9DULDEHO

NHPXGDKDQ�� LVL�� DNXUDVL� GDQ� NHWHSDWDQ�ZDNWX� PHPEHULNDQ

SHQJDUXK�SRVLWLI� WHUKDGDS� YDULDEHO� NHSXDVDQ�

.HVLPSXODQ��0LQDW�WHQDJD�NHVHKDWDQ�PHQJJXQDNDQ�DODW�SHQJ�

KLWXQJDQ� ELD\D�630� VHEDJLDQ�EHVDU� GLSHQJDUXKL�ROHK� YDULDEHO

PDQIDDW� GDQ� NHSXDVDQ��'LSHUOXNDQ� SHQ\HVXDLDQ�PDQIDDW� SH�

UDQJNDW� OXQDN��SHUVLDSDQ�VXPEHU�GD\D�PDQXVLD��GDQ�SHUDQJNDW

NHUDV�XQWXN�PHQJLPSOHPHQWDVLNDQ�SLUDQWL� LQL�

.DWD� NXQFL�� VWDQGDU� SHOD\DQDQ�PLQLPDO�� SHUDQJNDW� OXQDN

SHQJKLWXQJDQ� ELD\D��PLQDW� SHQJJXQDDQ

3(1*$17$5

3HPHULQWDK�WHODK�EHUNRPLWPHQ�XQWXN�PHQ\HGLD�

NDQ�OD\DQDQ�NHVHKDWDQ�EDJL�PDV\DUDNDW�VHFDUD�PH�

UDWD�PHODOXL�SDNHW�NHVHKDWDQ�HVHQVLDO�\DQJ�GLVHEXW

VHEDJDL�VWDQGDU�SHOD\DQDQ�PLQLPDO��630����630

PHUXSDNDQ�VHEXDK�MDZDEDQ�GDUL�NHWHUEDWDVDQ�DQJ�

JDUDQ� GDQD� SHPHULQWDK� WHUKDGDS� NHVHKDWDQ����

0HODOXL�630��GLKDUDSNDQ�SHQLQJNDWDQ�SHOD\DQDQ

NHVHKDWDQ�GDSDW�EHUMDODQ�VHFDUD�HIHNWLI�GDQ�HILVLHQ��

8QWXN�PHQFDSDL�WDUJHW�VHFDUD�HIHNWLI��GLSHUOXNDQ

SHQLODLDQ�\DQJ�WHSDW�WHUKDGDS�NHEXWXKDQ�VHEXDK

VXPEHU�GD\D��2OHK�NDUHQD�LWX��VHODPD�VDWX�GHNDGH

WHUDNKLU��EHUEDJDL�QHJDUD�EHNHUMD�VDPD�GHQJDQ�RUJD�

QLVDVL�LQWHUQDVLRQDO�WHODK�PHQJHPEDQJNDQ�EHEHUDSD

DODW�SHQJKLWXQJDQ�ELD\D�XQWXN�PHQJHVWLPDVL�ELD\D

GL�ELGDQJ�NHVHKDWDQ���3DGD�WDKXQ�������VDODK�VDWX

SURGXN�\DQJ�WHODK�GLNHPEDQJNDQ�ROHK�.HPHQWHULDQ

.HVHKDWDQ�DGDODK�SHUDQJNDW�OXQDN�SHQJKLWXQJDQ

ELD\D�630��3HUDQJNDW�OXQDN�LQL�GLKDUDSNDQ�GDSDW

-851$/�0$1$-(0(1�3(/$<$1$1�.(6(+$7$1

92/80(��� 1R�����0DUHW�z����� +DODPDQ������

$UWLNHO� 3HQHOLWLDQ
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PHQMDGL�DODW�EDQWX�GDODP�SHQJDPELODQ�NHSXWXVDQ

GDODP�SHODNVDQDNDQ�630�GL�WLQJNDW�QDVLRQDO�PDX�

SXQ�GDHUDK���

3HQHUDSDQ�VLVWHP�LQIRUPDVL�GDSDW�JDJDO�DNLEDW

DVSHN�WHNQLN�GDQ�OLQJNXQJDQ�RUJDQLVDVL�\DQJ�NRP�

SOHNV�WHUPDVXN�GL�GDODPQ\D�DVSHN�PDQXVLD�\DQJ

WLGDN�EHUPLQDW�XQWXN�PHQJJXQDNDQ�VHEXDK�VLVWHP

LQIRUPDVL���9DULDEHO�XWDPD�XQWXN�PHQGRURQJ�PLQDW

EHUSHULODNX�DGDODK�VLNDS�GDQ�QRUPD�VXE\HNWLI���0HQX�

UXW�WHRUL�WHFKQRORJ\�DFFHSWDQFH�PRGHO��7$0���EHEH�

UDSD�KDO�\DQJ�GDSDW�PHPSHQJDUXKL�PLQDW�SHQJJX�

QDDQ�VXDWX�VLVWHP�LQIRUPDVL�DGDODK�VLNDS��NHPXGDK�

DQ�GDODP�SHQJJXQDDQ�GDQ�PDQIDDW�VLVWHP�LQIRUPDVL��

0LQDW�SHQJJXQDDQ�VLVWHP�LQIRUPDVL�GLSHQJDUXKL�MXJD

ROHK�NHSXDVDQ�SHQJJXQDDQ�VLVWHP�LQIRUPDVL��������)RU�

PDW��LVL��NHWHSDWDQ�ZDNWX�GDQ�DNXUDVL�LQIURPDVL�PH�

UXSDNDQ�YDULDEHO�\DQJ�PHPEDQJXQ�NHSXDVDQ��������

VHKLQJJD��VHEXDK�VLVWHP�LQIRUPDVL�GDSDW�PHQMDGL

JDJDO�NDUHQD�UHVLVWHQVL�SHQJJXQD��PHVNLSXQ�VHFDUD

WHNQRORJL�VXGDK�VDQJDW�EDLN�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL�IDNWRU�

IDNWRU�\DQJ�PHPSHQJDUXKL�PLQDW�SHQJJXQDDQ�SH�

UDQJNDW�OXQDN�SHPELD\DDQ�630�GL�,QVWLWXVL�.HVH�

KDWDQ��5XPDK�6DNLW�GDQ�3XVNHVPDV��GDQ�'LQDV�.H�

VHKDWDQ�.DEXSDWHQ�.RWD�3URYLQVL�'DHUDK�,VWLPHZD

<RJ\DNDUWD��',<��

%$+$1�'$1�&$5$

3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�GHVNULSWLI

DQDOLWLN�GHQJDQ�UDQFDQJDQ�FURVV�VHFWLRQDO����8QWXN

PHQLODL�PLQDW�SHQJJXQDDQ�WHUKDGDS�SHUDQJNDW�OXQDN

VLVWHP�LQIRUPDVL�SHUKLWXQJDQ�ELD\D�630�.HPHQNHV

�����

3HUDQJNDW� OXQDN� LQL�PHQJJXQDNDQ�0LFURVRIW

([FHO�GDODP�EDKDVD�,QJJULV��7DUJHW�SHQJJXQD�SH�

UDQJNDW�OXQDN�VLVWHP�LQIRUPDVL�DGDODK�WHQDJD�\DQJ

WHUOLEDW�GDODP�SHUHQFDQDDQ�GDQ�SHQJDPELODQ�NHEL�

MDNDQ�VWDQGDU�SHOD\DQDQ�PLQLPDO��3HUDQJNDW�LQL�PD�

VLK�GDODP�WDKDS�SHQJHPEDQJDQ�ROHK�.HPHQNHV�GDQ

EHOXP�GLVRVLDOLVDVLNDQ�

6XUYHL�GLODNXNDQ�GL�,QVWLWXVL�.HVHKDWDQ�3URYLQVL

',<�SDGD�EXODQ�1RYHPEHU�'HVHPEHU������XQWXN

PHQJHYDOXVL�SHQHULPDDQ�WDUJHW�SHQJJXQD��VHWHODK

GLODNXNDQ� XMLFRED� SHQJJXQDDQ� VLVWHP� LQIRUPDVL

WHUVHEXW�

6WXGL�LQL�PHOLEDWNDQ���GLQDV�NHVHKDWDQ����UXPDK

VDNLW�GDQ����3XVNHVPDV�GHQJDQ�VXE\HN�SHQHOLWLDQ

NHSDOD�VHNVL��PDQDMHU�SURJUDP�GL�OLQJNXQJDQ�GLQDV�

NHSDOD�VHNVL�SHUHQFDQDDQ�GDQ�NHSDOD�VHNVL�NHX�

DQJDQ�GL�UXPDK�VDNLW�GDQ�3XVNHVPDV�\DQJ�DNWLI

SDGD� WDKXQ� ������ 3HQJDPELODQ� VDPSHO� GDODP

SHQHOLWLDQ�LQL�GLODNXNDQ�VHFDUD�SXUSRVLI�

3HQHULPDDQ�UHVSRQGHQ�WHUKDGDS�VLVWHP�LQIRU�

PDVL�LQL�GLXNXU�GHQJDQ�PHQJJXQDNDQ�NXHVLRQHU�EHU�

VWUXNWXU�GHQJDQ�VNDOD�OLNHUW�OLPD�SRLQ��GHQJDQ�WLWLN

DNKLU�DGDODK�VDQJDW�WLGDN�VHWXMX�GDQ�VDQJDW�VHWXMX�

6HWLDS�VXE\HN�GLPLQWD�XQWXN�PHQJLVL�NXHVLRQHU�\DQJ

PHQJLQGLNDVLNDQ�SHUVHWXMXDQ�GDQ�NHWLGDNVHWXMXDQ

WHUKDGDS�VHWLDS�SHUQ\DWDDQ��6NDOD�GDQ�YDULDEHO�SHU�

Q\DWDDQ�GDODP�VXUYHL�LQL�GLDGDSWDVL�GDUL�SHQJXNXUDQ

YDULDEHO�7$0�GDQ�HQG�XVHU�FRPSXWLQJ�VDWLVIDFWLRQ

�(8&6�������.XHVLRQHU�LQL�GLGHVDLQ�XQWXN�PHQJXNXU

SHUVHSVL�UHVSRQGHQ�WHUKDGDS�NHPXGDKDQ�SHQJJXQD�

DQ�GDQ�NHPDQIDDWDQ�VLVWHP�LQL��VLNDS�GDQ�PLQDW�UHV�

SRQGHQ�WHUKDGDS�SHQJJXQDDQ�VLVWHP�LQL��NHSXDVDQ

UHVSRQGHQ�WHUKDGDS�VLVWHP�LQIRUPDVL�LQL��PHOLSXWL

LVL��DNXUDVL�IRUPDW��NHWHSDWDQ�ZDNWX�

9DULDEHO�\DQJ�GLMHODVNDQ�GLVXVXQ�PHQJJXQDNDQ

YDULDEHO�LQWHUYDO�GHQJDQ�PHQJJXQDNDQ�VNDOD�/LNHUW

\DQJ�PHOLSXWL��� �³VDQJDW�WLGDN�VHWXMX�´��� �³WLGDN

VHWXMX�´��� �³QHWUDO�´��� �³VHWXMX�´�GDQ��� �³VDQJDW

VHWXMX´��'LJXQDNDQ�UHJUHVL�YDULDEHO�GHQJDQ�PRGHO

UHJUHVL�NODVLN�XQWXN�PHQJKDVLONDQ�NRHILVLHQ�UHJUHVL�

9DULDEHO� DQDOLVLV� XQWXN�PHOLKDW� KXEXQJDQ� DQWDU

YDULDEHO�WHUVHEXW�PHQJJXQDNDQ�DQDOLVLV�SDWK�

/HELK�ODQMXW��VSHVLILNDVL�PRGHO�XQWXN�DQDOLVLV

YDULDEHO�WHULNDW�PLQDW�GDSDW�GLOLKDW�SDGD�SHUVDPDDQ
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9DULDEHO�PLQDW�PHQJJXQDNDQ�VNDOD�/LNHUW�GH�

QJDQ�QLODL���VDPSDL�GHQJDQ����1LODL�������PHQMHODVNDQ

EDKZD�UHVSRQGHQ�VDQJDW�WLGDN�EHUPLQDW��VDQJDW�EHU�

PLQDW��XQWXN�PHQJJXQDNDQ�SHUDQJNDW�OXQDN�SHQJL�

WXQJDQ�ELD\D�630��9DULDEHO�VLNDS�PHQMHODVNDQ�SUH�

IHUHQVL�UHVSRQGHQ�WHUKDGDS�SHUDQJNDW�OXQDN�630

\DQJ�GLXNXU�GHQJDQ�VNDOD�/LNHUW��9DULDEHO�NHSXDVDDQ

PHQMHODVNDQ�XQJNDSDQ�SHUDVDDQ�VHKXEXQJDQ�GH�

QJDQ�KDUDSDQ�UHVSRQGHQ�WHUKDGDS�SHUDQJNDW�OXQDN

630��VHGDQJNDQ�YDULDEHO�PDQIDDW�PHQMHODVNDQ�SHU�

VHSVL�PDQIDDW�\DQJ�GLWHULPD�UHVSRQGHQ�GDUL�PHQJ�

JXQDNDQ�SHUDQJNDW�OXQDN�630�

0RGHO�XQWXN�DQDOLVLV�YDULDEHO�DQWDUD��\DNQL�VLNDS

GDQ�NHSXDVDQ�GLWDPSLONDQ�SDGD�SHUVDPDDQ�����GDQ

����VHEDJDL�EHULNXW�
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9DULDEHO�PDQIDDW�PHUXSDNDQ�SHUVHSVL�UHVSRQ�

GHQ�WHUKDGDS�SHUDQJNDW�OXQDN�GDODP�PHQLQJNDWNDQ

NLQHUMD��9DULDEHO�NHPXGDKDQ�PHQMHODVNDQ�SHUVHSVL
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UHVSRQGHQ�VHEJDL�SURVHV�NRJQLWLI�\DQJ�GDSDW�PHP�

EHEDVNDQQ\D�GDUL�NHVXOLWDQ�DWDX�XVDKD��9DULDEHO�IRU�

PDW��DNXUDVL��VLVL�GDQ�NHWHSDWDQ�ZDNWX�GLDUWLNDQ�VH�

FDUD�EHUXWXDQ�VHEDJDL�NHSXDVDQ�UHVSRQGHQ�WHUKDGDS

EHQWXN�GDUL�RXWSXW�ODSRUDQ��WLQJNDW�NHDNXUDWDQ�GDUL

LQIRUPDVL��NHOHQJNDSDQ�LQIRUPDVL�GDQ�NHWHSDWDQ�ZDN�

WX�GDUL�SHUDQJNDW�OXDQN�XQWXN�PHQJKDVLONDQ�LQIRU�

PDVL�WHUEDUX��6HODQMXWQ\D��DQDOLVLV�KXEXQJDQ�DQWDU

YDULDEHO�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�DQDOLVLV

SDWK�GHQJDQ�SHUDQJNDW�OXQDN�/,65(/O�����

+$6,/�'$1�3(0%$+$6$1

'DUL�����UHVSRQGHQ�\DQJ�GLKDUDSNDQ������UHV�

SRQGHQ�GDSDW�EHUSDUWLVLSDVL�GDODP�SHQHOLWLDQ��7HUGD�

SDW�HQDP�MDZDEDQ�UHVSRQGHQ�GLQ\DWDNDQ�JXJXU�NDUH�

QD�MDZDEDQ�NXHVLRQHU�WLGDN�WHULVL�OHQJNDS��VHKLQJJD

WRWDO�UHVSRQGHQ�\DQJ�GLDQDOLVLV�GDODP�DQDOLVLV�GDWD

SHQHOLWLDQ�LQL�VHEDQ\DN�����UHVSRQGHQ�GHQJDQ�UDWD�

UDWD�XPXU�UHVSHQGHQ�DGDODK������WDKXQ��'LVWULEXVL

UHVSRQGHQ�SHQHOLWLDQ�GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO� ��� .DUDNWHULVWLN�5HVSRQGHQ� 3HQHOLWLDQ

.DUDNWHULVWLN� -XPODK� � �

-HQLV�.HODPLQ� � �
/DNL�ODNL� ��� ������ �
3HUHPSXDQ� ��� �������

,QVWDQVL� � �
'LQDV�.HVHKDWDQ� ��� �������
3XVNHVPDV� ��� �������

5XPDK�6DNLW� ��� �������
'DHUDK� � �

.RWD�<RJ\DNDUWD� ��� �������
6OHPDQ� ��� �������
%DQWXO� ��� �������

.XORQ�3URJR� ��� �������
*XQXQJ�.LGXO� ��� �������

-DEDWDQ� � �
6WDII� ��� �������

.HSDOD�6HNVL�6XE�%DJLDQ � ��� �������

.HSDOD�%LGDQJ�%DJLDQ�6HNUHWDULDW � ��� ��������
� .HSDOD�'LQDV�'LUHNWXU�56 � �� �������
7RWDO� ��� � ������

7DEHO���PHQXQMXNNDQ�EDKZD�SHUVHSVL�WHUKDGDS

PDQIDDW��VLNDS��LVL��NHWHSDWDQ�ZDNWX�GDQ�NHSXDVDQ

PHPLOLNL�QLODL�UHUDWD�VDQJDW�EDLN��!������3HUVHSVL

WHUKDGDS�NHPXGDKDQ��IRUPDW��DNXUDVL�GDQ�PLQDW�PH�

PLOLNL�QLODL�UHUDWD�EDLN������������$GDSXQ�MLND�GLOL�

KDW�SHUEHGDDQ�QLODL�UHUDWD�DQWDU�LQVWLWXVL��WHUGDSDW

SHUEHGDDQ�SDGD�YDULDEHO�PLQDW��5XPDK�VDNLW�PHPL�

OLNL�QLODL�UHUDWD�PLQDW�\DQJ�OHELK�UHQGDK�GLEDQGLQJ

GHQJDQ�LQVWLWXVL�ODLQ�

*DPEDU���PHQXQMXNNDQ�VWUXNWXU�PRGHO�GDQ�QLODL

ERERW�NRHILVLHQ�UHJUHVL�WHUVWDQGDULVDVL�DQWDU�YDULDEHO

�VWDQGDUGL]HG�FRHIILFLHQW�UHJUHVVLRQ���\DQJ�PXQFXO

SDGD�RXWSXW�VHEDJDL�QLODL�HVWLPDVL��'LLNXWL�WLQJNDW

VLJQLILNDQVL�GHQJDQ�QLODL�S������\DQJ�EHUDUWL�EDKZD

KXEXQJDQ�UHJUHVL�VLJQLILNDQ�VHFDUD�VWDWLVWLN�

9DULDEHO�PDQIDDW�PHPEHULNDQ�SHQJDUXK�WHUEH�

VDU��������NHSDGD��PLQDW�SHQJJXQDDQ�PRGHO�SHQJKL�

WXQJDQ�ELD\D�630��'LVXVXO�NHPXGLDQ�ROHK�YDULDEHO

NHSXDVDQ���������$GDSXQ�YDULDEHO�PDQIDDW��������GDQ

NHPXGDKDQ��������PHPEHULNDQ�SHQJDUXK�NHSDGD�VL�

NDS��.RHILVLHQ�NHPXGDKDQ���������LVL���������DNXUDVL

�������GDQ�NHWHSDWDQ�ZDNWX��������PHPEHULNDQ�SH�

QJDUXK�NHSDGD�YDULDEHO�NHSXDVDQ�

6HFDUD�NHVHOXUXKDQ��KDVLO� LQL�VHVXDL�GHQJDQ

WHRUL�GDQ�SHQHOLWLDQ�SHQHOLWLDQ�WHUGDKXOX������0HVNLSXQ

SHQHOLWLDQ�LQL�PHQXQMXNNDQ�KXEXQJDQ�SRVLWLI�DQWDUD

YDULDEHO�VLNDS�GHQJDQ�PLQDW�GDQ�IRUPDW�GHQJDQ�NH�

SXDVDQ��QDPXQ�NHGXD�KXEXQJDQ�WHUVHEXW�WLGDN�EHU�

PDNQD�VHFDUD�VWDWLVWLN��*DPEDUDQ�PRGHO�SHUVDPD�

DQ�GDQ�QLODL�ERERW�SHQJDUXKQ\D�GDSDW�GLOLKDW�SDGD

*DPEDU���

0RGHO�PDWHPDWLV�GDUL�YDULDEHO�YDULDEHO�GDODP

PRGHO�KLSRWHVLV��GDSDW�GLWXOLV�VHEDJDL�EHULNXW�

PLQDW� � �����NHSXDVDQ��� �����PDQIDDW ���

'DUL�PRGHO�SHUVDPDDQ�PDWHPDWLV������YDULDEHO�

VLNDS�� NHSXDVDQ�� GDQ�PDQIDDW� EHUVDPD�VDPD

PHPSHQJDUXKL�PLQDW�VHFDUD�VLJQLILNDQ��S�������

.RHILVLHQ�WHUEHVDU�GLVXPEDQJ�ROHK�PDQIDDW�VHEHVDU

������6HGDQJNDQ�YDULDEHO�NHSXDVDQ�PHPSHQJDUXKL

PLQDW�VHFDUD�SRVLWLI�GHQJDQ�QLODL�NRHILVLHQ������

'DODP�PRGHO�PDWHPDWLV��PRGHO�UHJUHVL�XQWXN

YDULDEHO�DQWDUD�GDSDW�GLWXOLVNDQ�VHEDJDL�EHULNXW�

7DEHO� ��� 1LODL�5HUDWD� 3HUVHSVL� 'LQDV�.HVHKDWDQ��3XVNHVPDV� GDQ�5XPDK� 6DNLW

9DULDEHO
1LODL�UHUDWD��6'�

6HOXUXK�,QVWLWXVL 'LQDV�.HVHKDWDQ 3XVNHVPDV 5XPDK�6DNLW

.HPXGDKDQ ���������� ���������� ���������� ����������
0DQIDDW ����������� ����������� ����������� ����������
6LNDS ����������� ����������� ����������� �����������
,VL ����������� ����������� ����������� ����������

)RUPDW ���������� ����������� ���������� ����������
$NXUDVL ���������� ���������� ���������� ����������
.HWHSDWZDNWXDQ ���������� ����������� ���������� ����������
.HSXDVDQ ���������� ���������� ���������� ����������
0LQDW ���������� ����������� ����������� ��� �������
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VLNDS�  ������NHSXDVDQ� �������PDQIDDW ���

NHSXDVDQ�  ������NHPXGDKDQ� ������� LVL� �������DNXUDVL

���������������������������NHWHSDWDQ�ZDNWX ���

'DUL�PRGHO�PDWHPDWLV���GDQ����PRGHO�UHJUHVL

YDULDEHO�VLNDS�PHQXQMXNNDQ�EDKZD�NHPXGDKDQ�GDQ

PDQIDDW�PHPSXQ\DL�SHQJDUXK�SRVLWLI�WHUKDGDS�VLNDS

VHEDJDL�YDULDEHO�WHULNDW��9DULDEHO�NHPXGDKDQ�PHPL�

OLNL�SHQJDUXK�������VHGDQJNDQ�PDQIDDW�������0RGHO

UHJUHVL�YDULDEHO�NHSXDVDQ�GLSHQJDUXKL�VHFDUD�SRVLWLI

ROHK�YDULDEHO�NHPXGDKDQ���������LVL��������DNXUDVL

�������GDQ�NHWHSDWDQ�ZDNWX��������

3DGD�7DEHO���KDVLO�DQDOLVLV�SDWK�PHQXQMXNNDQ

EDKZD�VHOXUXK�NRHILVLHQ�YDULDEHO�EHEDV�PHPLOLNL�SH�

QJDUXK�SRVLWLI�EDLN�VHFDUD�WLGDN�ODQJVXQJ�PDXSXQ

ODQJVXQJ�WHUKDGDS�PLQDW��.RHILVLHQ�PDQIDDW�PHPLOLNL

SHQJDUXK�SDOLQJ�EHVDU�WHUKDGDS�VLNDS�GDQ�PLQDW�EDLN

WLGDN�ODQJVXQJ�PDXSXQ�VHFDUD�ODQJVXQJ�

3HUVHSVL�WHUKDGDS�PDQIDDW�DGDODK�YDULDEHO�\DQJ

SDOLQJ�SHQWLQJ�GDODP�PHQHQWXNDQ�PLQDW�SHQJJXQD�

DQ��+DO�LQL�VHVXDL�GHQJDQ�SHQHOLWLDQ�SHQHOLWLDQ�WHUGD�

KXOX�\DQJ�PHQHPXNDQ�EDKZD�PDQIDDW�PHPLOLNL�SH�

QJDUXK�\DQJ�SDOLQJ�EHVDU�WHUKDGDS�PLQDW�PHQJJXQD�

NDQ�VHEXDK�VLVWHP�LQIRUPDVL�������

3HUDQJNDW�OXQDN�SHQJKLWXQJDQ�ELD\D�630�PH�

PLOLNL�PDQIDDW�XWDPD�XQWXN�PHPSHUKLWXQJNDQ�NHEX�

WXKDQ�ELD\D�WRWDO�PDXSXQ�ULQFL�GDUL�PDVLQJ�PDVLQJ

SHOD\DQDQ�630�NDEXSDWHQ�NRWD��3HOD\DQDQ�630

GLEDJL�PHQMDGL�HPSDW�NHORPSRN�XWDPD�����.HVHKDWDQ

LEX�����.HVHKDWDQ�DQDN�����.HVHKDWDQ�UHSURGXNVL

GDQ����3HQ\DNLW�PHQXODU��$ODW�LQL�PHPEHULNDQ�NHPX�

GDKDQ�NHSDGD�SHQJHOROD�GDQ�SHQJDPELO�NHELMDNDQ

DWDV�SHUHQFDQDDQ�SHPELD\DDQ�SHOD\DQDQ�630�GL

WLQJNDW�NDEXSDWHQ�NRWD�\DQJ�UDVLRQDO�EHUGDVDUNDQ

FDNXSDQ�SHOD\DQDQ�\DQJ�EHUYDULDVL��6HODLQ�LWX��GH�

QJDQ�PHPEHULNDQ�JDPEDUDQ�VLPXODVL�NHEXWXKDQ�ELD�

\D�EHUGDVDUNDQ�NDUDNWHU�NXQFL�GDUL�ZLOD\DK�WHUVHEXW�

3HUVHSVL�SHQJJXQD�

WHUKDGDS�NHPXGDKDQ�

� �
6LNDS XQWXN

PHQJJXQDNDQ�

3HUVHSVL�SHQJJXQD�

WHUKDGDS�PDQIDDW�

0LQDW
�

PHQJJXQDNDQ��

.HSXDVDQ�

,VL��&RQWHQW��

.HWHSDWDQ�ZDNWX�

$NXUDVL�

)RUPDW�

�����

�����

�����

�����

�����

�����

�����

�����

�����

��S�����

�����

*DPEDU� ���0RGHO�3HUVDPDDQ� GDQ�1LODL� %RERW

7DEHO� ��� 3HQJDUXK�7LGDN�/DQJVXQJ�GDQ� 3HQJDUXK�7RWDO� 'DODP�$QDOLVLV� 3DWK

9DULDEHO
3HQJDUXK�WLGDN�ODQJVXQJ 3HQJDUXK�7RWDO

0LQDW 6LNDS .HSXDVDQ 0LQDW

0DQIDDW� ����� ���� �� ����

.HPXGDKDQ� ����� ���� ���� �

)RUPDW� ����� � ���� �

$NXUDVL� ����� � ���� �

,VL� ����� � ���� �

.HWHSDWDQ�ZDNWX ����� � ���� �
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DODW�LQL�GDSDW�GLPDQIDDWNDQ�VHEDJDL�DODW�DGYRNDVL

NHSDGD�EHUEDJDL�VWDNHKROGHU�WHUNDLW�

0HVNLSXQ�DODW�SHQJKLWXQJDQ�ELD\D�630�NDEXSD�

WHQ��NRWD�WHODK�GLEXDW�GHQJDQ�EHUEDJDL�NHXQJJXODQ

GDQ�PDQIDDW��NHJDJDODQ�VLVWHP�LQIRUPDVL�GDSDW�GLVH�

EDENDQ�ROHK�DGDQ\D�JDS�DQWDUD�GHVDLQ�GDQ�GLPHQVL

DNWXDO�PHOLSXWL�LQIRUPDVL��WHNQRORJL�GDQ�VXPEHU�GD\D

PDQXVLD��+DO�LQL�NDUHQD�WHQGHQVL�GDUL�SHQJHPEDQJ

VLVWHP� LQIRUPDVL� \DQJ�PHQJHPEDQJNDQ� GHQJDQ

UDVLRQDOLWDV�WDQSD�PHOLKDW�QLODL�SROLWLN�GDQ�EXGD\D���

+DVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�6XUDWPDQ��

PHQXQMXNNDQ�EDKZD�SHUDQJNDW�OXQDN�\DQJ�WHODK�GL�

VLDSNDQ�PHPLOLNL�NHQGDOD�GDODP�LPSOHPHQWDVL��NDUH�

QD�WXMXDQ�GDUL�SHUDQJNDW�OXQDN�KDQ\D�XQWXN�SHUEDLN�

DQ�VLVWHP�SHODSRUDQ��,QIRUPDVL�\DQJ�GLKDVLONDQ�EH�

OXP�GLPDQIDDWNDQ�ROHK�SHQJDPELO�NHSXWXVDQ�VHKLQJ�

JD�EHOXP�PHPSXQ\DL�QLODL�WDPEDK�GDQ�HIIRUW�NHUMD���

(YDOXDVL�SHUDQJNDW�OXQDN�\DQJ�GLODNXNDQ�ROHK�.XV�

QDQWR���MXJD�PHQXQMXNNDQ�EHUEDJDL�NHQGDOD�GDODP

SHQHUDSDQ�VLVWHP�LQIRUPDVL�NDUHQD�EHOXP�GDSDW

PHQJKDVLONDQ�LQIRUPDVL�\DQJ�GLEXWXKNDQ��'L�VLVL�ODLQ

WHUGDSDW�NHQGDOD�GDUL�VLVL�NHWHUVHGLDDQ�SHUDQJNDW

NHUDV��VHKLQJJD�PHQ\HEDENDQ�SHWXJDV�PHQ\HUDK�

NDQQ\D�NHSDGD�SLKDN�ODLQ�

'HQJDQ�NDWD�ODLQ��LPSOHPHQWDVL�SHUDQJNDW�OXQDN

GDSDW�JDJDO�MLND�EHOXP�VHVXDL�NHLQJLQDQ�GDQ�NHEX�

WXKDQ�RUJDQLVDVL��3HQJHPEDQJDQ�WHNQRORJL�LQIRUPDVL

GHQJDQ�PHWRGH�WRS�GRZQ�VHULQJNDOL�JDJDO�NDUHQD

GLDQJJDS�KDQ\D�PHUHSRWNDQ�GLEDQGLQJNDQ�GHQJDQ

ERWWRP�XS�PHVNLSXQ�SHUDQJNDW�OXQDN�WHUVHEXW�WLGDN

WHUODOX�PXGDK�GLJXQDNDQ�

/HELK� ODQMXW�� NHPXGDKDQ�PHPLOLNL�SHQJDUXK

\DQJ�VLJQLILNDQ�WHUKDGDS�VLNDS�SHQJJXQDDQ�SHUDQJ�

NDW�OXQDN�SHQJKLWXQJDQ�ELD\D�630��$ODW�LQL�GLEXDW

GHQJDQ�SHUDQJNDW�OXQDN�0LFURVRIW�([FHO�GHQJDQ�KD�

UDSDQ�GDSDW�PXGDK�GLPHQJHUWL�GDQ�PXGDK�GLJXQDNDQ

NDUHQD�WHODK�GLJXQDNDQ�GDODP�SHNHUMDDQ�VHFDUD�UX�

WLQ��+DO�LQL�PHPSHUPXGDK�SHQJJXQD�GDODP�SURVHV

PHPDVXNNDQ�GDWD��KLQJJD�SHQJJXQDDQ�KDVLO�XQWXN

GLFHWDN�VHEDJDL�GRNXPHQ�DWDX�SUHVHQWDVL��1DPXQ

EHUNHEDOLNDQ�GHQJDQ�KLSRWHVLV�7$0��YDULDEHO�VLNDS

GDODP�SHQHOLWLDQ�LQL�WLGDN�PHPLOLNL�SHQJDUXK�WHUKDGDS

PLQDW�SHQJJXQDDQ��+DO�LQL�GLVHEDENDQ�ROHK�NHOHPDK�

DQ�SHQJJXQDDQ�7$0�NDUHQD�MHQLV�WHNQRORJL�GDQ�MXP�

ODK�SRSXODVL�\DQJ�GLWHOLWL�\DQJ�MXJD�WHUMDGL�SDGD�EHEH�

UDSD�SHQHOLWLDQ�VHEHOXPQ\D�������

$GDSXQ�NHSXDVDQ�GLSHQJDUXKL�VHFDUD�SRVLWLI

ROHK�NHPXGDKDQ��LVL��IRUPDW��DNXUDVL�GDQ�NHWHSDWDQ

ZDNWX��'DUL�NHOLPD�YDULDEHO�WHUVHEXW��DNXUDVL�PHPH�

JDQJ�SHUDQDQ�SDOLQJ�SHQWLQJ�GDODP�PHQHQWXNDQ�NH�

SXDVDQ�SHQJJXQD�WHUKDGDS�SHUDQJNDW�OXQDN�SHQJKL�

WXQJDQ�ELD\D�630�

.(6,038/$1

3HQHOLWLDQ�LQL�PHQXQMXNNDQ�EDKZD�YDULDEHO�PDQ�

IDDW��NHPXGDKDQ��LVL��DNXUDVL��IRUPDW��NHWHSDWDQ�ZDN�

WX�VHEDJDL�YDULDEHO�EHEDV�GDQ�YDULDEHO�NHSXDVDQ�GDQ

VLNDS�VHEDJDL�YDULDEHO�DQWDUD�PHPSXQ\DL�KXEXQJDQ

SRVLWLI�GDODP�PHPSHQJDUXKL�PLQDW�SHQJJXQDDQ�SH�

UDQJNDW�OXQDN�SHQJKLWXQJDQ�ELD\D�630��0DQIDDW

PHPEHULNDQ�SHQJDUXK�WHUEHVDU�NHSDGD��PLQDW�SHQJ�

JXQDDQ�SHUDQJNDW�OXQDN�SHQJKLWXQJDQ�ELD\D�630�

6HEDOLNQ\D��VLNDS�WLGDN�PHPSHQJDUXKL�PLQDW�SHQJ�

JXQDDQ�SHUDQJNDW�OXQDN�SHQJKLWXQJDQ�ELD\D�630�

0HVNLSXQ�DODW�SHQJKLWXQJDQ�ELD\D�630�LQL�WHODK

PHPLOLNL�NHXQJJXODQ�PDQIDDW�GDQ�GLUDVDNDQ�PXGDK

ROHK�UHVSRQGHQ��SHQ\HVXDLDQ�OHELK�ODQMXW�DWDV�PDQ�

IDDW�SHUOX�WHUXV�GLODQMXWNDQ��'L�VLVL�ODLQ��NHVLDSDQ

VXPEHU�GD\D�PDQXVLD�GDQ�SHUDQJNDW�NHUDV�MXJD�SHUOX

GLSHUKDWLNDQ�XQWXN�PHQJKLQGDUL�NHJDJDODQ�GDODP�LP�

SOHPHQWDVL�SHQJJXQDDQ�SHUDQJNDW�OXQDN�SHQJKLWXQJ�

DQ�ELD\D�630�

5()(5(16,

�� 0HQNHV�5,��3HUDWXUDQ�0HQWHUL�.HVHKDWDQ�5,�1R�

PRU�����0HQNHV�3(5�9,,������7HQWDQJ�6WDQGDU

3HOD\DQDQ�0LQLPDO�%LGDQJ�.HVHKDWDQ�GL�.DEX�

SDWHQ�.RWD��.HPHQWHULDQ�.HVHKDWDQ�5,��-DNDUWD�

�����

�� 6HG\DQLQJVLK� (5�� 6WUDWHJL� GDQ� .HELMDNDQ

.HPHQWHULDQ�.HVHKDWDQ�0HQXMX�8QLYHUVDO�&R�

YHUDJH� GDQ�3HPHQXKDQ�6HUWD�3HPHUDWDDQ

)DVLOLWDV�GDQ�7HQDJD�.HVHKDWDQ�>LQWHUQHW@������

>GLDNVHV� ����@�� 'LDNVHV� GDUL�� KWWS�� ��

ZZZ�NHELMDNDQNHVHKDWDQLQGRQHVLD�QHW�VLWHV�

GHIDXOW�ILOHV�LPDJHV�3DSHU�%X�0HQNHV�SGI

�� 8QGDQJ�8QGDQJ�5HSXEOLN�,QGRQHVLD�1RPRU���

7DKXQ������7HQWDQJ�.HVHKDWDQ��-DNDUWD�������

�� :+2��(VVHQWLDO�+HDOWK�3DFNDJHV��:KDW�$UH

7KH\�)RU"�:KDW�'R�7KH\�&KDQJH"�'UDIW�7HFK�

QLFDO�%ULHI�1R�����:+2�6HUYLFH�'HOLYHU\�6HPL�

QDU�6HULHV�������

�� %LWUDQ�DQG�$VRFLDGRV�DQG�3$7+��)LQDO�5HSRUW

RI�7HFKQLFDO�5HYLHZ� RI�&RVWLQJ�7RROV� ����

>LQWHUQHW@�� ������6HSWHPEHU� >GLDNVHV� ����@�

'LDNVHV�GDUL��KWWS����ZZZ�ZKR�LQW�SPQFK�WRSLFV�

HFRQRPLFV�FRVWRROVUHYLHZSDFN�SGI�

�� 3XVDW�.HELMDNDQ�3HPELD\DDQ�GDQ�0DQDMHPHQ

$VXUDQVL�.HVHKDWDQ��3URMHFW�5HSRUW��'LVWULFW

%DVHG� 1RUPDWLYH� &RVWLQJ� 0RGHO�� 3XVDW

.HELMDNDQ� 3HPELD\DDQ� GDQ� 0DQDMHPHQ

$VXUDQVL�.HVHKDWDQ��<RJ\DNDUWD�������

�� $QGHUVRQ�-*��$\GLQ�&(��-D\�6-��(YDOXDWLQJ

+HDOWK�&DUH�,QIRUPDWLRQ�6\VWHPV��0HWKRGV�DQG

$SSOLFDWLRQV��7KRXVDQG�2DNV��6DJH������

�� )LVKEHLQ�0��$M]HQ�,��%HOLHI��$WWLWXGH��,QWHQWLRQ
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DQG�%HKDYLRU��$Q�,QWURGXFWLRQ�WR�7KHRU\�DQG

5HVHDUFK��5HDGLQJ��0$��$GGLVRQ�:HVOH\�������

�� 'DYLV�)'��3HUFHLYHG�8VHIXOQHVV��3HUFHLYHG

(DVH�RI�8VH��DQG�8VHU�$FFHSWDQFH�RI�,QIRUPD�

WLRQ�7HFKQRORJ\��0,6�4XDUWHUO\������������������

���

��� 'H/RQH�:+�DQG�0F/HDQ�(5��7KH�'H/RQH�DQG

0F/HDQ�0RGHO�RI�,QIRUPDWLRQ�6\VWHPV�6XF�

FHVV��$�7HQ�<HDU�8SGDWH��-RXUQDO�RI�0DQDJH�

PHQW�,QIRUPDWLRQ�6\VWHPV������������6SULQJ��

�����

��� 'H/RQH�:+�DQG�0F/HDQ�(5��,QIRUPDWLRQ�6\V�

WHPV�6XFFHVV�5HYLVLWHG��3URFHHGLQJV�RI�WKH

��WK�+DZDL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP

6FLHQFHV��+,&66������%LJ�,VODQG��+DZDL�������

��� 'ROO�:-��7RUN]DGHK�*��7KH�0HDVXUHPHQW�RI�(QG�

8VHU�&RPSXWLQJ�6DWLVIDFWLRQ��7KHRUHWLFDO�DQG

0HWKRGRORJLFDO�,VVXHV��0,6�4XDUWHUO\���������

����������

��� 'HVSRQW�*URV�&��0XHOOHU�+��/RYLV�&��(YDOXD�

WLQJ�8VHU�,QWHUDFWLRQV�ZLWK�&OLQLFDO�,QIRUPDWLRQ

6\VWHPV��$�0RGHO�%DVHG�RQ�+XPDQ±&RPSXWHU

,QWHUDFWLRQ�0RGHOV�� -RXUQDO� RI� %LRPHGLFDO

,QIRUPDWLFV������������������

��� 5RWKPDQ�.-��*UHHQODQG�6��/DVK�7/��0RGHUQ

(SLGHPLRORJ\��/LSSLQFRW�:LOOLDPV�	�:LONLQV�

3KLODGHOSKLD�������

��� /HPHVKRZ�6�DQG�/ZDQJD�6.��6DPSOH�6L]H�'H�

WHUPLQDWLRQ�LQ�+HDOWK�6WXGLHV��:RUOG�+HDOWK�2U�

JDQL]DWLRQ��*HQHYD������

��� 713�.��0HQXMX�8QLYHUVDO�&RYHUDJH�%LGDQJ

.HVHKDWDQ��-DNDUWD�������

��� 8WDPL�6%�GDQ�+HQGUDUWLQL�-��3HQHUDSDQ�7DULI

3DNHW� 3HOD\DQDQ� (VHQVLDO� �33(�� SDGD

3HOD\DQDQ�.HVHKDWDQ�%DJL�.HOXDUJD�0LVNLQ�GL

5XPDK�6DNLW�8PXP�'DHUDK�:DWHV�.DEXSDWHQ

.XORQ�3URJR�7DKXQ�������7HVLV��8QLYHUVLWDV

*DGMDK�0DGD��<RJ\DNDUWD�������

��� 0DVURP�0��7HFKQRORJ\�$FFHSWDQFH�0RGHO�DQG

(�OHDUQLQJ�����WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ

(GXFDWLRQ��6XOWDQ�+DVVDQDO�%RONLDK�,QVWLWXWH�RI
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