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$%675$. 
/DWDU�%HODNDQJ� ��3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�PHQJHWDKXL� JDPEDUDQ� KLVWRORJL� KHSDU�
PHQFLW� MDQWDQ� �0XV� PXVFXOXV�� \DQJ� GLEHUL� HNVWUDN� EXDK� MXZHW� �6\]\JLXP� FXPLQL�� SDGD�
ILOWHU�URNRN�NUHWHN�VHEDJDL�SHOXUXK�UDGLNDO�EHEDV�SDGD�DVDS�URNRN�� 
0HWRGH���-HQLV�SHQHOLWLDQ�LQL�DGDODK�HNVSHULPHQWDO�PXUQL��WUXH�H[SHULPHQWDO��GHQJDQ�SHQ�
GHNDWDQ� SRVW� WHVW� RQO\� FRQWURO� JURXS� GHVLJQ�� 'DWD� KDVLO� SHQHOLWLDQ� GLXML� VWDWLVWLN�
PHQJJXQDNDQ� 6366� ������ KDVLO� XML� 6KDSLUR� :LON�PHQXQMXNDQ� GDWD� WHUGLVWULEXVL� QRUPDO�
GHQJDQ� QLODL� S!������ VHODQMXWQ\D� GLODNXNDQ� XML� KRPRJHQLWDV� \DQJ� KDVLOQ\D� PHQXQMXNDQ�
GDWD�KRPRJHQ��GHQJDQ�QLODL�S��������6HWHODK�LWX�GLODQMXWNDQ�GHQJDQ�XML�$QRYD�� 
+DVLO���+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�PHQFLW�\DQJ�GLEHULNDQ�URNRN�NUHWHN� �PHP�
LOLNL�KDVLO�\DQJ�VLJQLILNDQ�GHQJDQ�NHORPSRN�NRQWURO�VHEHVDU�����������GLPDQD�VHO�QHNURVLV�
GDQ� SHUOHPDNDQ� KDWL� OHELK� EDQ\DN� WHUMDGL� SDGD� PHQFLW� \DQJ� GLEHULNDQ� URNRN� NUHWHN�
GLEDQGLQJNDQ� GHQJDQ� \DQJ� WLGDN� GLEHULNDQ� URNRN� NUHWHN�� 3HPEHULDQ� ILOWHU� HNVWUDN� MXZHW�
SDGD� PHQFLW� MDQWDQ� \DQJ� WHUSDSDU� DVDS� URNRN� PHQXQMXNNDQ� KDVLO� \DQJ� VLJQLILNDQ�
PHQXUXQNDQ�MXPODK�QHNURVLV�GDQ�SHUOHPDNDQ�KDWL��KDO�LQL�GLWXQMXNNDQ�GDUL�KDVLO�XML�VWDWLV�
WLF� QLODL� S������ GLPDQD� NHORPSRN� NRQWURO� WLGDN�PHQXQMXNDQ� SHUEHGDDQ� \DQJ� VLJQLILNDQ�
WHUKDGDS�NHORPSRN�SHUODNXDQ�\DQJ�GLEHULNDQ�ILOWHU�HNVWUDN�MXZHW�� 
.HVLPSXODQ���3DGD�SHQHOLWLDQ�LQL�ILOWHU�URNRN�HNVWUDN�EXDK�MXZHW��6\]\JLXP�FXPLQL��GDSDW�
PHQXUXQNDQ�QHNURVLV�GDQ�SHUOHPDNDQ�KDWL�SDGD�PHQFLW�MDQWDQ���0XV�PXVFXOXV��\DQJ�WHUSD�
SDU�DVDS�URNRN� 
.DWD�.XQFL����6\]\JLXP�FXPLQL��UDGLNDO�EHEDV��DVDS�URNRN 
 
$%675$&7 
,QWURGXFWLRQ���7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�KLVWRORJLFDO�SLFWXUH�RI�WKH�OLYHU�
RI�PDOH�PLFH��0XV�PXVFXOXV��ZKLFK�ZHUH�JLYHQ�MXZHW�IUXLW�H[WUDFW��6\]\JLXP�FXPLQL��LQ�D�
FLJDUHWWH�ILOWHU�DV�D�IUHH�UDGLFDO�VFDYHQJHU�LQ�FLJDUHWWH�VPRNH�� 
0HWKRG���7KLV�W\SH�RI�UHVHDUFK�LV�D�SXUH�H[SHULPHQWDO��WUXH�H[SHULPHQWDO��ZLWK�D�SRVW�WHVW�
RQO\�FRQWURO�JURXS�GHVLJQ�DSSURDFK��7KH�GDWD�IURP�WKH�UHVHDUFK�UHVXOWV�ZHUH�VWDWLVWLFDOO\�
WHVWHG�XVLQJ�6366�������WKH�UHVXOWV�RI�WKH�6KDSLUR�:LON�WHVW�VKRZHG�WKDW�WKH�GDWD�ZHUH�QRU�
PDOO\�GLVWULEXWHG�ZLWK�D�YDOXH�RI�S!�������WKHQ�WKH�KRPRJHQHLW\�WHVW�ZDV�FDUULHG�RXW�ZKLFK�
VKRZHG�WKDW�WKH�GDWD�ZDV�KRPRJHQHRXV��ZLWK�D�YDOXH�RI�S��������$IWHU�WKDW��SURFHHG�ZLWK�
WKH�$QRYD�WHVW� 
5HVXOW���7KH�UHVXOWV�VKRZHG�WKDW�WKH�PLFH�JLYHQ�FLJDUHWWHV�KDG�D�VLJQLILFDQW�UHVXOW�ZLWK�WKH�
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3(1'$+8/8$1� 
5DGLNDO� EHEDV� GDODP� VLVWHP� NHKLGXSDQ�

PHUXSDNDQ� EDJLDQ� GDUL� SURVHV� XQWXN�
PHQJKDVLONDQ� HQHUJL� \DQJ� EHUSHUDQ� SHQWLQJ�
GDODP� SURVHV� ILVLRORJLV� WXEXK� WHWDSL� � � GDODP�
MXPODK� WLGDN� WHUNHQGDOL� DNDQ� PHQJJDQJJX�
DOLUDQ� HQHUJL� VHKLQJJD� PHUXEDK� NHWHUDWXUDQ�
GDQ� NHVLPEDQJDQ� GLQDPLV� \DQJ� WHUEHQWXN� GL�
GDODP� WXEXK� \DQJ� VHKDW�� 5DGLNDO� EHEDV��
DGDODK� DWRP� DWDX� NHORPSRN� DWRP� \DQJ�
PHPSXQ\DL� VDWX� DWDX� OHELK� HOHNWURQ� WLGDN�
EHUSDVDQJDQ� SDGD� RUELWDO� WHUOXDUQ\D� �3DOD�	�
7DEDNFLRJOX�� ������ VHKLQJJD� EHUVLIDW� WLGDN�
VWDELO� GDQ� UHDNWLI�� 'DODP� XVDKD� PHOHQJNDSL�
NHNXUDQJDQ� HOHNWURQ�� UDGLNDO� EHEDV� PXGDK�
EHULNDWDQ� GHQJDQ� HOHNWURQ� � GDUL� DWRP� DWDX�
PROHNXO� VHQ\DZD� ODLQ� GL� GHNDWQ\D� GDODP�
ZDNWX� \DQJ� VLQJNDW� �6LVHLQ�� ������� 6HQ\DZD�
\DQJ� NHKLODQJDQ� HOHNWURQ� DNDQ� PHQMDGL�
UDGLNDO� GDQ� PHPLFX� UHDNVL� WHUEHQWXNQ\D�
UDGLNDO�EHEDV�EDUX�VHFDUD�EHUDQWDL�� 

5DGLNDO� EHEDV� � SDGD� DVDS� URNRN�
PHQXUXQNDQ� PHNDQLVPH� SHUWDKDQDQ�
DQWLRNVLGDQ� GL� GDODP� WXEXK�� PHQLPEXONDQ�
VWUHVV� RNVLGDWLI� �)RUNLQN�� GNN��� ������ GDQ�
PHPEHQWXN� SHURNVLGDVL� OLSLG�� �&KDUL� 	�
&RODJDU�� �������+DO� LQL� � GDSDW�PHQLPEXONDQ�
NHUXVDNDQ� VWUXNWXU� GDQ� IXQJVL� VHO� \DQJ�
DNKLUQ\D�PHQLPEXONDQ�JDQJJXDQ�SDGD�VLVWHP�
RUJDQ�� VDODK� VDWXQ\D� SDGD� KHSDU�� �2]\XUW�
GNN��� ������� %XDK� MXZHW� PHUXSDNDQ� VDODK�
VDWX� WDQDPDQ� \DQJ� PHPSXQ\DL� EHUEDJDL�
PDFDP� VHQ\DZD� DNWLI� SDGD� EHUEDJDL� EDJLDQ�
WDQDPDQ�� 7DQDPDQ� LQL� WHODK� GLJXQDNDQ�
VHEDJDL�EDKDQ�REDW� WUDGLVLRQDO�\DQJ� �EHUVLIDW�
VHEDJDL� EDKDQ� DQWLEDNWHUL� �.RWKDUL�� GNN���
������� DQWLMDPXU�� DQWLYLUXV�� UDGLNDO� EHEDV�
VFDYHQJHU��DQWL� LQIODPDVL��/LPD��GNN����������
KHSDWRSURWHNWLI�� DQWLGLDEHWHV� �5HNKD�� GNN���
������� � DQWLIHUWLOLWDV�� GDQ� NDUGLRSURWHNWLI��
%HEHUDSD� VHQ\DZD� IODYRQRLG� SROLIHQRO� GDUL�
MXZHW� EHUXSD� � P\ULFHWLQ�� NDHPSKHURO��
TXHUFHWLQ�� GDQ� P\ULFLWULQ�� 6HQ\DZD� IHQRO�

EHUXSD� HOODJLF� DFLG�� JDOOLF� DFLG�� FDIIHLF� DFLG��
GDQ�IHUXOLF�DFLG� 

3HQHOLWLDQ� ODLQ� PHQXQMXNNDQ� EDKZD�
SHPEHULDQ� HNVWUDN� EXDK� MXZHW� GDSDW�
PHPSHUEDLNL�VWUXNWXU�KLVWRORJL� WUDNHD�PHQFLW�
\DQJ� WHODK� WHUSDSDU� DVDS� URNRN� �.ULVWLDZDQ��
GNN��� ������� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�
WHUVHEXW�GLGXJD�EDKZD�VHUEXN�EXDK�MXZHW�ELOD�
GLDSOLNDVLNDQ� SDGD� ILOWHU� URNRN� GDSDW�
EHUWLQGDN�VHEDJDL�SHOXUXK�UDGLNDO�EHEDV��2OHK�
NDUHQD� LWX�� SHUOX� GLODNXNDQ� SHQHOLWLDQ�
PHQJHQDL� JDPEDUDQ� KLVWRORJL� KHSDU� PHQFLW�
MDQWDQ� �0XV� PXVFXOXV�� \DQJ� GLEHUL� HNVWUDN�
EXDK� MXZHW� �6\]\JLXP� FXPLQL�� SDGD� ILOWHU�
URNRN� NUHWHN� VHEDJDL� SHOXUXK� UDGLNDO� EHEDV�
SDGD�DVDS�URNRN� 

 
0(72'(�3(1(/,7,$1 
3HPEXDWDQ�(NVWUDN�%XDK�-XZHW 

%XDK� MXZHW� GLSLLK� \DQJ� VXGDK� PDVDN��
%XDK� MXZHW� WHUVHEXW� GLEHUVLKNDQ� GDQ�
GLHSDVNDQ� GDUL� ELMLQ\D�� 7DKDS� VHODQMXWQ\D�
EXDK� MXZHW� WHUVHEXW� GLKDQFXUNDQ� NHPXGLDQ�
GLNHULQJNDQ�� 6HWHODK� NHULQJ� EXDK� MXZHW�
GLKDOXVNDQ� GHQJDQ� PHQJJXQDNDQ� EOHQGHU�
KLQJJD� EXDK� MXZHW� EHUEHQWXN� EXEXN�
NHPXGLDQ� GLWLPEDQJ� DJDU� PHQJHWDKXL� NDGDU�
DLUQ\D�� 

%XDK� MXZHW� \DQJ� WHODK� EHUEHQWXN� EXEXN�
VHODQMXWQ\D� GLPDVHUDVL� GHQJDQ� GLOHWDNNDQ�
SDGD�WDEXQJ�HUOHPH\HU�GDQ�GLUHQGDP�GHQJDQ�
ODUXWDQ� HWKDQRO� ���� �WHNQLV�� VHODPD���� MDP��
VHODQMXWQ\D� GLVDULQJ� GHQJDQ� PHQJJXQDNDQ�
NDLQ� NDVD� GDQ� NHUWDV� VDULQJ�� 0DVHUDVL�
GLODNXNDQ� VHEDQ\DN� WLJD� NDOL� VDPSDL� SHODUXW�
EHUZDUQD�EHQLQJ�SDGD�VXKX�NDPDU�NHPXGLDQ�
GLVDULQJ�GDQ�GLSLVDKNDQ�GDUL�DPSDV�� 

(NVWUDN� FDLU� GDUL� VDPSHO� WHUVHEXW�
NHPXGLDQ� GLHYDSRUDVL� GHQJDQ� PHQJJXQDNDQ�
DODW� \DQJ� GLVHEXW� YDFXXP� URWDU\� HYDSRUDWRU��
3URVHV� SHQJXDSDQ� LQL� GLODNXNDQ� KLQJJD�
GLSHUROHK� HNVWUDN� NHQWDO� EHUEHQWXN� JHO��
(NVWUDN� NHQWDO� EHUEHQWXN� JHO� WHUVHEXW�
NHPXGLDQ�GLODUXWNDQ�GHQJDQ�PHQJJXQDNDQ� 

FRQWURO�JURXS�RI�������������ZKHUH�QHFURVLV�DQG� IDWW\� OLYHU�FHOOV�ZHUH�PRUH�FRPPRQ� LQ�
PLFH�JLYHQ�FLJDUHWWHV�WKDQ�WKRVH�QRW�JLYHQ�FLJDUHWWHV��*LYLQJ�MXZHW�H[WUDFW�ILOWHUV�WR�PDOH�
PLFH�H[SRVHG�WR�FLJDUHWWH�VPRNH�VKRZHG�VLJQLILFDQW�UHVXOWV�LQ�UHGXFLQJ�WKH�DPRXQW�RI�OLYHU�
QHFURVLV�DQG�IDWW\�OLYHU��WKLV�ZDV�LQGLFDWHG�E\�WKH�UHVXOWV�RI�WKH�VWDWLVWLFDO�WHVW�ZLWK�S�YDOXH�
������ZKHUH�WKH�FRQWURO�JURXS�GLG�QRW�VKRZ�D�VLJQLILFDQW�GLIIHUHQFH�WR�WKH�WUHDWPHQW�JURXS�
JLYHQ�WKH�H[WUDFW�ILOWHU�MXZHW� 
&RQFOXVLRQ���,Q�WKLV�VWXG\��WKH�FLJDUHWWH�ILOWHU�RI�MXZHW�IUXLW�H[WUDFW��6\]\JLXP�FXPLQL��ZDV�
DEOH�WR�UHGXFH�QHFURVLV�DQG�IDWW\�OLYHU�LQ�PDOH�PLFH��0XV�PXVFXOXV��H[SRVHG�WR�FLJDUHWWH�
VPRNH� 
.H\ZRUGV��6\]\JLXP�FXPLQL��IUHH�UDGLFDOV��FLJDUHWWH�VPRNH 
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&0&�1D��������FDUER[\�PHWK\O�FHOOXORVH�� 
  
3HPHOLKDUDDQ�+HZDQ�3HUFREDDQ 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHQFLW�
MDQWDQ� GHZDVD� �0XV� PXVFXOXV�� VHEDQ\DN� ���
HNRU�� 0HQFLW� MDQWDQ� GLSLVDKNDQ� PHQMDGL� ��
NHORPSRN� \DLWX� NHORPSRN� NRQWURO�� 3��� GDQ�
3��� 6HEHOXP� GLEHUL� SHUODNXDQ� PHQFLW� MDQWDQ�
GLKDELWXDVL� VHODPD� WXMXK�KDUL��.DQGDQJ�\DQJ�
GLJXQDNDQ� VHODPD� SHPHOLKDUDDQ� EHUXSD� EDN�
SODVWLN�\DQJ�EHUXNXUDQ�SDQMDQJ����FP�� OHEDU�
���FP�GDQ�WLQJJL����FP�\DQJ�GL�WXWXS�GHQJDQ�
SHQXWXS� NDZDW� GDQ� GLDODVL� GHQJDQ� VHNDP�
XQWXN� PHQ\HUDS� NRWRUDQ� PHQFLW�� 0HQFLW�
MDQWDQ�GLEHUL�SDNDQ�EHUXSD�NHQVHQWUDW�GDQ�DLU�
PLQXP�\DQJ�GLEHULNDQ�VHFDUD�DG�OLELWXP� 

 
D� 3HPDSDUDQ�$VDS�5RNRN 

3HPDSDUDQ� DVDS� URNRN� GLODNXNDQ� GL� GD�
ODP�EDN�NDFD�EHUXNXUDQ����[����[����FP�GDQ�
GLEXDWNDQ�GXD�OXEDQJ��VDWX�OXEDQJ�XQWXN�PH�
PDVXNNDQ� URNRN� NH� GDODP� NDQGDQJ� GDQ�
OXEDQJ� VDWXQ\D� VHEDJDL� YHQWLODVL�� 3DGD�
SDQJNDO� URNRN� GLKXEXQJNDQ� VHODQJ� DHURWRU�
\DQJ�VDPD�GHQJDQ�GLDPHWHU�URNRN�DJDU�URNRN�
WHWDS�PHQ\DOD��7LDS�SHPDSDUDQ�PHQJJXQDNDQ�
VDWX� EDWDQJ� URNRN� NUHWHN� SHU� HNRU� SHU� KDUL��
GDQ�GLODNXNDQ�VHODPD����KDUL� 

 
E� 3HPEHULDQ� )LOWHU� %XDK� -XZHW� 3DGD�

5RNRN�.UHWHN� 
)LOWHU� URNRN� NUHWHN� GLLVL� GHQJDQ� ODUXWDQ�

HNVWUDN� EXDK� MXZHW�� 3HPDSDUDQ� DVDS� URNRN�
GDUL�ILOWHU�EXDK�MXZHW�GLODNXNDQ�GL�GDODP�EDN�
NDFD�EHUXNXUDQ����[����[����FP�GDQ�GLEXDW�
NDQ�GXD�OXEDQJ��VDWX�OXEDQJ�XQWXN�PHPDVXN�
NDQ�URNRN�ILOWHU�EXDK�MXZHW�NH�GDODP�NDQGDQJ�
GDQ� OXEDQJ� VDWXQ\D� VHEDJDL� YHQWLODVL�� 3DGD�
SDQJNDO� URNRN� GLKXEXQJNDQ� VHODQJ� DHURWRU�
\DQJ�VDPD�GHQJDQ�GLDPHWHU�URNRN�DJDU�URNRN�
WHWDS�PHQ\DOD��7LDS�SHPDSDUDQ�PHQJJXQDNDQ�
VDWX�EDWDQJ� URNRN�NUHWHN� \DQJ� ILOWHUQ\D� GLLVL�
GHQJDQ� ODUXWDQ� HNVWUDN� EXDK� MXZHW� SHU� HNRU�
SHU�KDUL��GDQ�GLODNXNDQ�VHODPD����KDUL� 

 
3HPEHGDKDQ� 

3DGD� KDUL� NH-��� PHQFLW� MDQWDQ� GLEHGDK�
GDQ� GLWLPEDQJ� EHUDW� +HSDUQ\D�� 6HWHODK�
GLEHGDK� KHSDU� GLPDVXNDQ� NH� GDODP� ZDGDK�
NDFD� \DQJ� WHODK� EHULVL� ODUXWDQ� ILNVDWLI� \DLWX�
IRUPDOLQ� EXIIHU� XQWXN� PHQJDZHWNDQ� HOHPHQ�
RUJDQ� KHSDU� DJDU� WLGDN� EHUXEDK� EHQWXN� GDQ�
IXQJVLQ\D�� 

 

3URVHV�3HPEXDWDQ�6HGLDDQ�+HSDU 
3URVHV� SHPEXDWDQ� VHGLDDQ�PLNURDQDWRPL�

KHSDU� GLODNXNDQ� GHQJDQ� PHWRGH� SDUDIILQ�
GHQJDQ�WDKDSDQ�VHEDJDL�EHULNXW�� 
)LNVDVL� 

+HSDU� GL� ILNVDVL� PHQJJXQDNDQ�
ILNVDWLI�\DLWX�ODUXWDQ�IRUPDOLQ�EXIIHU��� 
���:DVKLQJ��SHQFXFLDQ� 

+HSDU� GLFXFL� GHQJDQ� DONRKRO� ���� XQWXN�
PHPEHUVLKNDQ� OHPDN� DWDX� NRWRUDQ� \DQJ���
PDVLK�PHQHPSHO�GLVHNLWDU�+HSDU�� 

���'HKLGUDVL� 
'HKLGUDVL� GLODNXNDQ� GHQJDQ� DONRKRO� NRQ�
VHQWUDVL� EHUWLQJNDW� GLPXODL� GDUL� DONRKRO�
����� ����� ����� ����� DEVROXWH��0DVLQJ-
PDVLQJ�VHODPD���PHQLW� 

���&OHDULQJ��3HQMHUQLKDQ� 
8QWXN� PHQMHUQLKNDQ� GLJXQDNDQ� [LORO�� RU�
JDQ�+HSDU�GLUHQGDP�VHODPD����MDP�GL�GD�
ODP�ODUXWDQ�[LORO� 

���,QILOWUDVL� 
,QILOWUDVL� SDUDILQ� NH� GDODP� MDULQJDQ� GLO�
DNXNDQ� GHQJDQ� FDUD� PHUHQGDP� RUJDQ�
GHQJDQ� ODUXWDQ� SDUDILQ� PXUQL� ODOX�
GLPDVXNDQ� NH� GDODP� RYHQ� SDGD� VXKX� ��-
���&�KLQJJD�ODUXWDQ�PHQMDGL�NHUXK� 

���(PEHGGLQJ 
6HWHODK�GLODNXNDQ� LQILOWUDVL� RUJDQ�GLWDQDP�
GL�GDODP�SDUDILQ�GDQ�GLGLDPNDQ�SDGD�VXKX�
NDPDU�KLQJJD�SDUDILQ�PHQJHUDV� 

����6HFWLRQ��SHQ\D\DWDQ��GDQ�SHQHPSHODQ 
�%ORFN� SDUDILQ� GLNHOXDUNDQ� GDUL� GDODP�
NRWDN� NHPXGLDQ� GLWHPSHONDQ� SDGD� KROGHU�
SDGD�PLNURWRP��&HWDNDQ�SDUDILQ�GLSRWRQJ�
GHQJDQ� PLNURWRP� SXWDU� SDGD� NHWHEDODQ� ��
�P��'LUHNDWNDQ�SLWD�MDULQJDQ�GL�DWDV�JHODV�
REMHN� \DQJ� VHEHOXPQ\D� WHODK� GLROHVL�
DOEXPLQ�DTXDGHV� ������� ODOX� GLSDQDVNDQ�
OHPEDUDQ� SLWD� MDULQJDQ� GL� DWDV� KRW� SODWH�
KLQJJD�SDUDILQ�PHQFDLU�  

���6WDLQLQJ�GDQ�0RXQWLQJ� 
3URVHV� SHZDUQDDQ� GLODNXNDQ� GHQJDQ� FDUD�
PHPDVXNNDQ� NDFD� REMHN� \DQJ� EHULVL�
SUHSDUDW� GDODP� ODUXWDQ� [LORO� ,�� GLUHQGDP�
VHODPD� �� PHQLW�� 6HODQMXWQ\D� GLFHOXSNDQ�
GDODP� DONRKRO� ������ ����� ����� �����
����GDQ�����GHQJDQ�ZDNWX���PHQLW�SDGD�
WLDS� SHQFHOXSDQ�� /DOX� GLZDUQDL� GHQJDQ�
(RVLQ�VHODPD���PHQLW��GLODQMXWNDQ�GHQJDQ�
SHZDUQDDQ� GHQJDQ� +HPDWR[LOLQ� VHODPD� ��
PHQLW�GDQ�GLFXFL�GHQJDQ�DNXDGHV��6HWHODK�
GLZDUQDL� VHGLDDQ� GLWXWXS� GHQJDQ�
PHQJJXQDNDQ�&DQDGD�EDOVDP� 
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$QDOLVLV�'DWD 
$QDOLVLV�GDWD�GLODNXNDQ�VHFDUD�NXDQWLWDWLI�

GHQJDQ� PHQJJXQDNDQ� SURJUDP� VWDWLVWLN�
NRPSXWHU� �6366� ����� IRU� :LQGRZV��� 8QWXN�
PHQJXML�QRUPDOLWDV�GDWD�GLODNXNDQ�GHQJDQ�XML�
.ROPRJRURY-VPLUQRY�� 8QWXN� PHOLKDW�
KRPRJHQLWDV� YDULDQV� GLODNXNDQ� GHQJDQ�
/HYHQ¶V�7HVW��8QWXN�PHOLKDW�DGDQ\D�SHQJDUXK�
DNLEDW� SHUODNXDQ� GLODNXNDQ� GHQJDQ� XML� 2QH�
:D\� $QRYD�� $SDELOD� WHUGDSDW� KDVLO� \DQJ�
EHUPDNQD� GLODQMXWNDQ� GHQJDQ� XML� MDUDN�
EHUJDQGD�'XQFDQ�GHQJDQ�GHUDMDW�NHSHUFD\DDQ�
\DQJ�GLSDNDL�DGDODK�����3��������� 

 
+$6,/ 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� URNRN� VH�
EDJDL� EDKDQ� WRNVLN� XQWXN� PHUXVDN� KDWL� GDQ�
PHQJJXQDNDQ� HNVWUDN� EXDK� MXZHW� \DQJ�
GLFHOXSNDQ� SDGD� ILOWHU� URNRN� NUHWHN� VHEDJDL�
DQWLRNVLGDQ�� 6HWHODK� PHQMDODQNDQ� SHUODNXDQ�
SDGD� KHZDQ� FRED� \DLWX�PHQFLW� MDQWDQ� VHVXDL�
GHQJDQ� UDQFDQJDQ� SHQHOLWLDQ� \DQJ� WHODK� GL�
WHWDSNDQ� NHPXGLDQ� GLODNXNDQ� SHQJDPDWDQ�
GDQ� SHUKLWXQJDQ� WHUKDGDS� VHPXD� SDUDPHWHU�
\DQJ�GLWHOLWL� 

'DWD� KDVLO� SHQHOLWLDQ� GLXML� VWDWLVWLN�
PHQJJXQDNDQ� 6366� ������ KDVLO� XML� 6KDSLUR�
:LON� �PHQXQMXNDQ� GDWD� WHUGLVWULEXVL� QRUPDO�
GHQJDQ� QLODL� S!������ VHODQMXWQ\D� GLODNXNDQ�
XML� KRPRJHQLWDV� \DQJ� KDVLOQ\D� PHQXQMXNDQ�
GDWD�KRPRJHQ��GHQJDQ�QLODL�S��������6HWHODK�
LWX� GLODQMXWNDQ� GHQJDQ� XML� $QRYD� XQWXN�
PHQHQWXNDQ�GDWD�KDVLO�XML�EHUQLODL�VLJQLILNDQ��
$GDSXQ�KDVLO�XML�VWDWLVWLN� LQL�DNDQ�GLMDEDUNDQ�
GL�EDZDK�LQL� 

 
�� $QDOLVLV�'HVNULSWLI 

+DVLO�DQDOLVLV�GHVNULSWLI�WHUKDGDS�QHNURVLV�
GDQ� SHUOHPDNDQ� KDWL� SDGD� PDVLQJ-PDVLQJ�
NHORPSRN� GLVDMLNDQ� GDODP� 7DEHO� �� EHULNXW�
LQL�� 

 
7DEHO����$QDOLVLV�GHVNULSWLI�GDWD�QHNURVLV�GDQ�
SHUOHPDNDQ�KDWL�SDGD�PDVLQJ-PDVLQJ�NH�

ORPSRN 

%HUGDVDUNDQ�7DEHO���QHNURVLV�SDGD�NHORPSRN�
NRQWURO� ����������� NHORPSRN� SHUODNXDQ� ��
VHEHVDU�������������GDQ�NHORPSRN�SHUODNXDQ�
�� VHEHVDU������������8QWXN�GDWD�SHUOHPDNDQ�
KDWL�� UDWD-UDWD� SDGD� NHORPSRN� NRQWURO�� SHUOD�
NXDQ���GDQ�SHUODNXDQ��� VHFDUD�EHUWXUXW-WXUXW�
DGDODK�����������������������GDQ������������ 

 
����8ML�1RUPDOLWDV�'DWD 

'DWD� QHNURVLV� GDQ� SHUOHPDNDQ� KDWL� SDGD�
PDVLQJ-PDVLQJ�NHORPSRN�GLXML�QRUPDOLWDVQ\D�
GHQJDQ�PHQJJXQDNDQ�6KDSLUR-:LON��+DVLO�XML�
QRUPDOLWDV�GLVDMLNDQ�SDGD�7DEHO���� 

 
7DEHO����+DVLO�XML�QRUPDOLWDV�GDWD�QHNURVLV�

GDQ�SHUOHPDNDQ�KDWL� 

%HUGDVDUNDQ�7DEHO���GDSDW�GLVLPSXONDQ�EDK�
ZD�GDWD�1HNURVLV� GDQ�SHUOHPDNDQ�KDWL� � SDGD�
PDVLQJ-PDVLQJ� NHORPSRN� EHUGLVWULEXVL� QRU�
PDO�GHQJDQ�QLODL�S!������ 
 
�����8ML�+RPRJHQLWDV�'DWD 

�'DWD� QHNURVLV� GDQ� SHUOHPDNDQ� KDWL� SDGD�
PDVLQJ-PDVLQJ� NHORPSRN� GLXML� KRPRJHQL�
WDVQ\D�PHQJJXQDNDQ�/HYHQH¶V�7HVW��+DVLO�XML�
KRPRJHQLWDV�GLVDMLNDQ�SDGD�7DEHO�� 

 
7DEHO����+DVLO�XML�KRPRJHQLWDV�GDWD�QHNURVLV�

GDQ�SHUOHPDNDQ�KDWL 

%HUGDVDUNDQ�WDEHO���GDSDW�GLVLPSXONDQ�EDKZD�
GDWD� QHNURVLV�PHPLOLNL� YDULDQ� GDWD� \DQJ� KR�
PRJHQ�GHQJDQ�QLODL�S!������WHWDSL�GDWD�SHUOH�
PDNDQ� KDWL� PHPLOLNL� YDULDQ� GDWD� \DQJ� WLGDN�
KRPRJHQ�� GHQJDQ� QLODL� S������� 'DUL� WDEHO�
QRUPDOLWDV�GL�DWDV�YDULDEHO�QHNURVLV�GDQ�SHUOH�
PDNDQ�KDWL�EHUGLVWULEXVL�QRUPDO�GDQ�KRPRJHQ�
VHKLQJJD� XML� \DQJ� GLJXQDNDQ� DGDODK� XML� 2QH�
:D\�$129$��+DVLO�XML�$QRYD�GLVDMLNDQ�SD�
GD�7DEHO���  

  
.HORPSRN 6HO�SHU���� 
  0HD

Q 
6' 0LQ 0D[ 

1HNURVLV         
.RQWURO ���� ���� � � 
3HUODNXDQ�� ����� ���� �� �� 
3HUODNXDQ�� ���

���� 
���� � �� 

3HUOHPDNDQ�+DWL         
.RQWURO ���� ���� � � 
3HUODNXDQ�� ����� ���� �� �� 
3HUODNXDQ�� ���� ���� � �� 

.HORPSRN�6XEMHN 1 3 .HW� 
1HNURVLV       
.RQWURO � ����� 1RUPDO 
3HUODNXDQ�� � ����� 1RUPDO 
3HUODNXDQ�� � ����� 1RUPDO 
3HUOHPDNDQ�+DWL       
.RQWURO � ����� 1RUPDO 
3HUODNXDQ�� � ����� 1RUPDO 
3HUODNXDQ�� � ����� 1RUPDO 

.HORPSRN�6XEMHN ) 3 .HW� 

1HNURVLV ���
�� 

����� +RPRJHQ 

3HUOHPDNDQ�KDWL ���
�� 

����� 7LGDN�
+RPRJHQ 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

���1HNURVLV�GDQ�3HUOHPDNDQ�+DWL 
 
7DEHO����+DVLO�XML�DQRYD�GDWD�QHNURVLV�GDQ�

SHUOHPDNDQ�KDWL 

%HUGDVDUNDQ� WDEHO� �� GDSDW� GLVLPSXONDQ�
EDKZD� GDWD� QHNURVLV� GDQ� SHUOHPDNDQ� KDWL�
PHPLOLNL� QLODL� S������ DWDX� EHUEHGD� VHFDUD�
VLJQLILNDQ�� XQWXN� PHOLKDW� SHUEHGDDQ� DQWDU�
NHORPSRN� GLJXQDNDQ� XML� ODQMXWDQ� /6'� GL�
PDQD� XML� /6'� PHQXQMXNDQ� KDVLO� DQWDUD� NH�
ORPSRN� NRQWURO� GHQJDQ� SHUODNXDQ��PHPLOLNL�
KDVLO�\DQJ�VLJQLILNDQ�DWDX�WHUGDSDW�SHUEHGDDQ�
\DQJ� Q\DWD� GHQJDQ� QLODL� S������� NHORPSRN�
NRQWURO� GHQJDQ� SHUODNXDQ�� PHPLOLNL� KDVLO�
\DQJ�WLGDN�VLJQLILNDQ�DWDX�WLGDN�WHUGDSDW�SHU�
EDGDDQ� \DQJ� Q\DWD� GHQJDQ� QLODL� S!����� GDQ�
KDVLO� NHORPSRN�SHUODNXDQ���GDQ�SHUODNXDQ���
PHPLOLNL� KDVLO� \DQJ� VLJQLILNDQ� GHQJDQ� QLODL�
S������ 

3HUKLWXQJDQ�QHNURVLV�GDQ�SHUOHPDNDQ�KDWL�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� PLNURVNRS�
FDKD\D� GHQJDQ� SHUEHVDUDQ� ��[� SDGD� ���� VHO�
KHSDWRVLW��1HNURVLV�GLWDQGDL�GHQJDQ�0HPEUDQ�
VHO�UXVDN�GDQ�EHUEHQWXN�WLGDN�EHUDWXUDQ��VLWR�
SODVPD� NRVRQJ� GDQ� WLGDN� EHUZDUQD�� LQWL�PH�
PDGDW� EHUZDUQD� XQJX� WXD� GDQ� SHN�
DW�VHGDQJNDQ� SHUOHPDNDQ� KDWL� GLWDQGDL�
GHQJDQ� DGDQ\D� SHQLPEXQDQ� VHO� OHPDN� SDGD�
VHO�KHSDWRVLW���*DPEDU����GDQ��*DPEDU��� 

 
*DPEDU����$�VHO�KHSDU�\DQJ�PHQJDODPL�1H�

NURVLV 
 
 

*DPEDU����%�VHO�KHSDU�\DQJ�PHQJDODPL�3HU�
OHPDNDQ�KDWL 

 
3(0%$+$6$1 

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�
PHQFLW� \DQJ� GLSDSDUNDQ� DVDS� URNRN� NUHWHN��
PHPLOLNL� KDVLO� \DQJ� VLJQLILNDQ� GHQJDQ� NH�
ORPSRN�NRQWURO�GLPDQD�VHO�QHNURVLV�GDQ�SHU�
OHPDNDQ�KDWL�OHELK�EDQ\DN�WHUMDGL�SDGD�PHQFLW�
\DQJ� GLEHULNDQ� URNRN� NUHWHN� GLEDQGLQJNDQ�
GHQJDQ� \DQJ� WLGDN� GLEHULNDQ� URNRN� NUHWHN��
+DO� LQL� GLVHEDENDQ� NDUHQD� DVDS� URNRN�PHP�
LOLNL� NDQGXQJDQ� ����� EDKDQ� NLPLD� GDQ� JDV�
EHUEDKD\D� WHUPDVXN� SROLDNULOLN� DURPDWLF� K\�
GURFDUERQ�� EHQ]HQH� KHWHURVLNOLN� DPLQD�� QL�
WURVDPLQH�� HOHPHQ� UDGLRDNWLI�� NDUERQ�
PRQRNVLGD� VHUWD� EDKDQ� NDUVLQRJHQ� ODLQQ\D��
=DW�GDODP�DVDS�URNRN�\DQJ�SDOLQJ�EHUEDKD\D�
GDQ� PHUXSDNDQ� DJHQ� NDUVLQRJHQ� DGDODK� ]DW�
QLWRVDPLQH��6ODJD�GDQ�.HXQHNH�������� 

3DGD�NHORPSRN�SHUODNXDQ���WHUOLKDW�DGDQ�
\D� VHO-VHO� \DQJ� PHQJDODPL� SHUOHPDNDQ� KDWL�
KDO� LQL� WHUMDGL� NDUHQD� SHQLPEXQDQ� OHPDN�
PHOHELKL� ��� GDUL� KDWL� DWDX� PHQJHQDL� OHELK�
GDUL� VHSDUXK� MDULQJDQ� VHO� KDWL� \DQJ� GLDNLEDW�
NDQ�ROHK�DVDS� URNRN��3HUOHPDNDQ�KDWL� WHUMDGL�
DNLEDW� WLGDN� VHLPEDQJQ\D� SHPEHQWXNDQ� GDQ�
SHURPEDNDQ� GDUL� WULJOLVHULG�DNLEDW� DGDQ\D�
526� \DQJ� GLEDZD� ROHK� DVDS� URNRN�� � DGDQ\D�
UHVLVWHQVL� LQVXOLQ� GLGXJD� PHPLOLNL� SHQJDUXK�
EHVDU� SDGD� DZDO� WHUMDGLQ\D� SHUOHPDNDQ� KDWL��
NDUHQD� SDGD� UHVLVWHQVL� LQVXOLQ� DNDQ� WHUMDGL�
SHQLQJNDWDQ�VLQWHVLV�GDQ�WUDQVSRUW�WULJOLVHULGD�
PHQXMX� KDWL� VHUWD� WHUMDGL� SHQLQJNDWDQ� OLSRO\�
VLV� NKXVVQ\D� SDGD� DGLSRVD� GL� EDJLDQ� VHQWUDO�
WXEXK��GLPDQD�DVDO�OHPDN�KDVLO�OLSROLVLV�WHUVH�
EXW� DNDQ� GLEDZD� PHODOXL� YHQD� SRUWD� NH� KDWL�
XQWXN� GLSURVHV� GDQ� PHQ\HEDENDQ� WLQJJLQ\D�
NDGDU� DVDP� OHPDN� SDGD� KDWL� �0DU]LR��������
/LSRJHQHVLV� VHUWD� VLQWHVLV� WULJOLVHULGD� GL� KDWL�

.HORPSRN�6XEMHN 3 .HW� 

1HNURVLV ����� 6LJQLILNDQ 

3HUOHPDNDQ�KDWL ����� 6LJQLILNDQ 



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

\DQJ� EHUOHELKDQ� SDGD� DNKLQ\D�PHQ\HEDE�
NDQ� WHUMDGLQ\D� SHQLPEXQDQ� DGLSRVD� SDGD�
VHO� KHSDWRVLW�� 3HUOHPDNDQ� KDWL� VHULQJ� EHU�
SRWHQVL� PHQMDGL� SHQ\HEDE� NHUXVDNDQ� KDWL�
GDQ�VLURVLV�KDWL��.HUXVDNDQ�KDWL�GDSDW�EHU�
VLIDW� LUUHYHUVLEHO�GDQ�UHYHUVLEHO�SHUXEDKDQ�
GHJHQHUDVL� PHUXSDNDQ� SHUXEDKDQ� \DQJ�
EHUVLIDW� VHPHQWDUD� DWDX� UHYHUVLEHO�� GHJHQ�
HUDVL� \DQJ� WHUMDGL� VHFDUD� WHUXV� PHQHUXV�
GDSDW� PHQJDNLEDWNDQ� NHPDWLDQ� VHO�
�QHNURVLV���'\]RQ������� 
$VDS� URNRN�\DQJ�GLSDSDUNDQ�SDGD�PHQFLW�
PHQJDQGXQJ� UDGLNDO� EHEDV� GDODP� MXPODK�
VDQJDW� WLQJJL�� 6HODLQ� LWX�� DVDS� URNRN� MXJD�
GDSDW�PHPLFX� WHUEHQWXNQ\D� UDGLNDO� EHEDV�
GDODP� WXEXK� VHKLQJJD� MXPODK� UDGLNDO�
EHEDV�GDODP�WXEXK�PHQMDGL�OHELK�EDQ\DN�� 
%HUGDVDUNDQ� SHQHOLWLDQ� VHEHOXPQ\D�� DVDS�
URNRN� GDSDW� PHQLQJNDWNDQ� DNWLYLWDV� VHO�
KHSDU� WLNXV�ZLVWDU�\DQJ�GLOLKDW�GHQJDQ� LQ�
GLNDWRU� SHQLQJNDWDQ� NDGDU�0'$��5DGLNDO�
EHEDV�\DQJ�PDVXN�NH�GDODP�VHO�KHSDU�VHOD�
PD� SHPEHULDQ� SDSDUDQ� DVDS� URNRN� WHUMDGL�
PHODOXL�PHNDQLVPH�NHUXVDNDQ�SHURNVLGDVL�
OHPDN�� NHUXVDNDQ� SURWHLQ� KLQJJD� NHUXVD�
NDQ�'1$��.HUXVDNDQ� WHUVHEXW� WHUMDGL� MLND�
UDGLNDO� EHEDV� \DQJ� WHUGDSDW� GDODP� WXEXK�
PHOHELKL� DQWLRNVLGDQ� \DQJ� WHUGDSDW� GDODP�
WXEXK� �9DONR�GNN�������� 6HFDUD� ILVLRORJLV�
WXEXK�PHPSXQ\DL� VLVWHP�SHPEXDWDQ� DQWL�
RNVLGDQ� XQWXN� PHODZDQ� RNVLGDQ� \DQJ�
GLEHQWXN�ROHK�WXEXK�VHQGLUL��+DWL�PHUXSD�
NDQ� RUJDQ� XWDPD� \DQJ� EHUIXQJVL� PHP�
EHUVLKNDQ� UDGLNDO� WHUVHEXW� GHQJDQ� PHP�
EHQWXN� VHQ\DZD� DQWLRNVLGDQ� VHSHUWL�*6+��
YLWDPLQ� &�� YLWDPLQ� (�� 62'�� GDQ� HQ]LP�
NDWDODVH��3DSDUDQ�DVDS�URNRN�NH�GDODP�VHO�
KHSDU�PHQLQJNDWNDQ�MXPODK�RNVLGDQ�GDODP�
VHO� KHSDU� PHODPSDXL� DQWLRNVLGDQ� \DQJ�
GLEHQWXN� VHO� KHSDU� SDGD� PHQFLW� VHKLQJJD�
GLEXWXKNDQ� DQWLRNVLGDQ� GDUL� OXDU�
�%XHWWQHU������ 
3DGD� SHQHOLWLDQ� LQL� SHPEHULDQ� ILOWHU�
HNVWUDN� MXZHW� SDGD� PHQFLW� MDQWDQ� \DQJ�
WHUSDSDU� DVDS� URNRN� PHQXQMXNNDQ� KDVLO�
\DQJ� VLJQLILNDQ� PHQXUXQNDQ� MXPODK� QH�
NURVLV� GDQ� SHUOHPDNDQ� KDWL�� KDO� LQL� GL�
WXQMXNDQ�GDUL�KDVLO�XML�VWDWLVWLF�GLPDQD�NH�
ORPSRN� FRQWURO� WLGDN� PHQXQMXNDQ� SHUEH�
GDDQ� \DQJ� VLJQLILNDQ� WHUKDGDS� NHORPSRN�
SHUODNXDQ� \DQJ� GLEHULNDQ� ILOWHU� HNVWUDN�
MXZHW���+DO�LQL�GLGXJD�NDUHQD�HNVWUDN�EXDK�
MXZHW� PHQJDQGXQJ� VHQ\DZD� DQWLRNVLGDQ�
\DQJ� GLWDQGDL� GHQJDQ� DGDQ\D� DQWRVLDQLQ�

VHEDJDL� SHQ\HEDE� ZDUQD� XQJX� SDGD� EXDK�
MXZHW�� .DQGXQJDQ� VHQ\DZD� DQWRVLDQLQ�
SDGD� EXDK� MXZHW� PDPSX� PHOLQGXQJL� VHO�
GDUL� VHUDQJDQ� UDGLNDO� EHEDV� ROHK� SHP�
EHULDQ� DVDS� URNRN� GHQJDQ� FDUD� PHPXWXV�
UHDNVL�GDUL�RNVLGDVL�EHUDQWDL�UDGLNDO�EHEDV� 
5DGLNDO�EHEDV�VHFDUD�NKXVXV�DNDQ�PHQFDUL�
NHNXUDQJDQ�HOHFWURQ�GHQJDQ�FDUD�PHUXVDN�
VHO�KHSDU�GLPXODL�GDUL�PHPEUDQH�VHO�KHSDU�
PHQFLW� WHUVHEXW�� 5HDNVL� SHQJUXVDNDQ� LQL�
DNDQ� EHUODQMXW� KLQJJD� PHQMDGL� UHDNVL�
EHUDQWDL� NH� VHOXUXK� PHPEUDQ� VHO� VDPSDL�
LQWL�VHO�KHSDU�VHKLQJJD�PHQ\HEDENDQ�NHUX�
VDNDQ� VHO� KHSDU� GDUL� EHQWXN� GHJHQHUDVL�
KLQJJD� QHNURVLV�� $QWLRNVLGDQ� \DQJ� WHU�
EHQWXN�GDUL�HNVWUDN�EXDK�MXZHW�GLJXQDNDQ�
XQWXN� PHPEHULNDQ� NHNXUDQJDQ� HOHFWURQ�
SDGD�UDGLNDO�EHEDV�VHKLQJJD�UDGLNDO�EHEDV�
WLGDN�PHUHEXW�NHNXUDQJDQ�HOHFWURQ�GDUL�VHO�
KHSDU��5HYLDQWL������ 
 
6,038/$1 

.HVLPSXODQ� \DQJ� GDSDW� GLDPELO� GDUL�
SHQHOLWLDQ� LQL� DGDODK� ILOWHU� URNRN� HNVWUDN�
EXDK� MXZHW� �6\]\JLXP� FXPLQL�� GDSDW�
PHQXUXQNDQ�QHNURVLV�GDQ�SHUOHPDNDQ�KDWL�
SDGD�PHQFLW� MDQWDQ�� �0XV�PXVFXOXV��\DQJ�
WHUSDSDU�DVDS�URNRN��� 

 
.(3867$.$$1 
%RUJHUGLQJ��0���	�.OXV��+�������$QDO\VLV�

RI� FRPSOH[� PL[WXUHV� –� &LJDUHWWH�
VPRNH�([SHULPHQWDO�DQG�7R[LFRORJLF�
3DWKRORJ\��������–���� 

%XHWWQHU� *5�� 2EHUOH\� /:�� ������ )UHH�
5DGLFDOV�LQ�%LRORJ\�DQG�0HGLFLQH� 

&KDUL�� 0�� *��� 	� &RODJDU�� $�� +�� ������
6HPLQDO� SODVPD� OLSLG� SHUR[LGDWLRQ��
WRWDO� DQWLR[LGDQW� FDSDFLW\�� DQG� FLJD�
UHWWH� VPRNLQJ� LQ� DVWKHQRWHUDWRVSHU�
PLF�PHQ��-RXUQDO�RI�0HQ¶V�+HDOWK���
�������–��� 

'\VRQ� -.�� $QVWHH� 40�� 0F3KHUVRQ� 6��
������ 1RQ-DOFRKROLF� IDWW\� OLYHU� GLV�
HDVH�� D� SUDFWLFDO� DSSURDFK� WR� WUHDW�
PHQW�� )URQWOLQH� *DVWURHQWHURORJ\��-
�� 

)LWULD�� 5�,�1�.��� 5HWQR�� 7��� -DEKDU�� &���
0DQJLPEXOXGH��� GDQ� )HUU\�� )�.��
������ 0HURNRN� GDQ� 2NVLGDVL� '1$��
6DLQV�0HGLND�����������-���� 

)RUNLQN��0���6PHLWLQN��-��D�0���%URFN��5���
:LOOHPV�� 3��+��*��0���	�.RRSPDQ��
:�� -�� +�� �������� 'HWHFWLRQ� DQG� PD�



 

-XUQDO�5LVHW�.HVHKDWDQ�1DVLRQDO�KDO���� 

 

PDQLSXODWLRQ� RI�PLWRFKRQGULDO� UHDFWLYH�
R[\JHQ� VSHFLHV� LQ� PDPPDOLDQ� FHOOV��
%LRFKLPLFD� HW� %LRSK\VLFD� $FWD�� ����–
������ 

*�OoLQ��ø����������$QWLR[LGDQW�DFWLYLW\�RI�IRRG�
FRQVWLWXHQWV�� DQ� RYHUYLHZ�� $UFKLYHV� RI�
7R[LFRORJ\������������–���� 

*XSWD� 9.�� .XPULD� 5�� *DUJ� 0�� *XSWD� 0��
�����5HFHQW� XSGDWHV� RQ� IUHH� UDGLFDOV�
VFDYHQJLQJ� IODYRQRLGV�� $Q� 2YHUYLHZ��
$VLDQ�-RXUQDO�RI�3ODQW�6FLHQFHV�������-
���� 

.RWKDUL��9���6HVKDGUL��6���	�0HKWD��3��������
)UDFWLRQDWLRQ� RI� DQWLEDFWHULDO� H[WUDFWV�
RI� 6\]\JLXP� FXPLQL� �� 0\UWDFHDH� ��
VHHGV��5HVHDUFK�LQ�%LRWHFKQRORJ\��������
��-�� 

.ULVWLDZDQ�� ,�.�$��� 6XDUQL�� 1�0�5���

<XOLKDVWXWL�� '�$��� ������ 6WUXNWXU� +LV�
WRORJL� 7UDNHD� 7LNXV� 3XWLK� �5DWWXV� VS���
<DQJ� 7HUSDSDU� $VDS� 5RNRN� 6HWHODK�
'LEHUL� (NVWUDN�%XDK� -XZHW� �6\]\JLXP�
FXPLQL� /���� -XUQDO� 6LPELRVLV�� ����� ��-
��� 

/LPD��/���6LDQL��$��&���%ULWR��)��$���6DPSDLR��
$�� /�� )��� 	� 5LFKL�� &�� $�� GD� 6�������
&RUUHODWLRQ�RI�DQWL-LQIODPPDWRU\�DFWLYL�
W\� ZLWK� SKHQROLF� FRQWHQW� LQ� WKH� OHDYHV�
RI������������–���� 

2]\XUW��+���3HNPH]��+���3DUODNWDV��%��6���.XV��
,��� 2]\XUW�� %��� 	� 6DUVLOPD]�� 0�������
2[LGDWLYH� VWUHVV� LQ� WHVWLFXODU� WLVVXHV� RI�
UDWV� H[SRVHG� WR� FLJDUHWWH� VPRNH� DQG�
SURWHFWLYH� HIIHFWV� RI� FDIIHLF� DFLG�
SKHQHWK\O� HVWHU�� $VLDQ� -RXUQDO� RI� $Q�
GURORJ\�����������–���� 


