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'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�

LVL� EXNX� LQL� GDODP� EHQWXN� DSDSXQ� GDQ� GHQJDQ� FDUD� DSDSXQ��

WHUPDVXN�PHPIRWRNRSL��PHUHNDP��DWDX�GHQJDQ�WHNQLN�SHUHNDPDQ�

ODLQQ\D�WDQSD�VHL]LQ�WHUWXOLV�GDUL�SHQHUELW 
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3XML�V\XNXU�NHSDGD�7XKDQ�<DQJ 0DKD�(VD�DWDV�NDUXQLD�GDQ�

SHUNHQDQ�1\D��VHKLQJJD�WLP�SHQXOLV�PDPSX�PHQ\HOHVDLNDQ�EXNX�

\DQJ�EHUMXGXO�0HWRGRORJL�3HQHOLWLDQ�GDQ�3HQXOLVDQ�$UWLNHO�XQWXN�

-XUQDO�,QWHUQDVLRQDO��%XNX�LQL�GLKDUDSNDQ�GDSDW�PHQMDGL�WHODJD�GL�

WHQJDK� SDGDQJ� SDVLU� GXQLD� SHQHOLWLDQ� GDQ� SXEOLNDVL�� .DUHQD� GL�

GDODP� EXNX� LQL� GLMDEDUNDQ� SHQJHUWLDQ� SHQHOLWLDQ�� ODQJNDK� GHPL�

ODQJNDK� KDO� \DQJ� SHUOX� GLSHUVLDSNDQ� VHKLQJJD� SHQHOLWLDQ� GDSDW�

GLODNXNDQ�GHQJDQ�EDLN�GDQ�SXEOLNDVL�\DQJ�NLWD�EXDW�PHPLOLNL�FLWD�

UDVD� WLQJJL� PHQMDGL� EDJLDQ� GDUL� SHQHOLWLDQ� GDQ� SXEOLNDVL� VHNHODV�

GXQLD� 

3HPHULQWDK� ,QGRQHVLD� PHODOXL� .HPHQWHULDQ� 3HQGLGLNDQ�

7LQJJL� WHODK� PHQGRURQJ� GXQLD� NDPSXV� DJDU� PHPLOLNL� EXGD\D�

PHQHOLWL� GDQ� SXEOLNDVL�� 3XEOLNDVL� LOPLDK� SDGD� MXUQDO� EHUHSXWDVL�

WLQJJL�PHQMDGL� WRODN�XNXU�EHUNHPEDQJQ\D� LOPX�SHQJHWDKXDQ�GDQ�

SHQJDMDUDQ� SDGD� VHEXDK� LQVWDQVL� EDLN� LQVWDQVL� VZDVWD� PDXSXQ�

LQVWDQVL�PLOLN�SHPHULQWDK��3XEOLNDVL� LOPLDK� LQWHUQDVLRQDO� LQL� DNDQ�

VHPDNLQ� PHQJKDUXPNDQ� QDPD� 1HJDUD� ,QGRQHVLD� SDGD� NDQFDK�

GXQLD�� 0HODOXL� SXEOLNDVL� KDVLO� SHQHOLWLDQ� SHQHOLWL� GDSDW� EHUWHPX�

SDUD�SDNDU�GXQLD��VDOLQJ�EHUWXNDU�LGH��SHQJDODPDQ�SHQHOLWLDQ��VHUWD�

PHQDPEDK�ZDZDVDQ�PHODOXL�GLVNXVL�GLVNXVL�LOPLDK�\DQJ�PHQMDGL�

KRW�WRSLF�SHQHOLWLDQ��.DUHQD�SHUNHPEDQJDQ�NHLOPXDQ�VDQJDW�FHSDW��

MLND�GRVHQ�GDQ�SHQHOLWL�WLGDN�PHPLOLNL�DNVHV�NHSDGD�NHLOPXDQ�EDUX�

DNDQ� VHSHUWL� NDWDN� GDODP� WHPSXUXQJ�� PHUDVD� SDOLQJ� DWDV� GDODP�

SXQFDN�NHLOPXDQ��$NDQ�WHWDSL�GL�OXDU�QHJHUL�PDWHUL�LOPX�WHUVHEXW�

VXGDK�XVDQJ��VXGDK�GLWLQJJDONDQ�EHUWDKXQ�WDKXQ�\DQJ�ODOX� 

'DODP�EXNX� LQL�GLMHODVNDQ� WHQWDQJ�PHWRGH�GDQ�PHWRGRORJL�

SHQHOLWLDQ�EHVHUWD�UDJDP�SHQHOLWLDQ��$NDQ�WHWDSL��WLWLN�EHUDW�EXNX�LQL�

DNDQ� GLEDKDV� GHWDLO� PHQJHQDL� WDKDSDQ� SHQHOLWLDQ� NXDQWLWDWLI�

HNVSHULPHQWDO� EHVHUWD� FRQWRK� SHQHOLWLDQ� SDGD� ELGDQJ� LOPX�

NRPSXWHU� 

6HPDNLQ�PDUDNQ\D�DNVL�SHODQJJDUDQ�LOPLDK�\DQJ�GLODNXNDQ�

ROHK� DNDGHPLVL� GDQ� SHQHOLWL� GL� ,QGRQHVLD�� PHPEXDW� ZDMDK�

SHQGLGLNDQ�,QGRQHVLD�VHPDNLQ�WHUFRUHQJ��0RWLYDVL�XWDPD�GDUL�DNVL�

SHODQJJDUDQ� LOPLDK� LQL� DGDODK� VHPDQJDW� PHPDNVD� PHQHUELWNDQ�
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QDVNDK� DUWLNHO� OHELK� EDQ\DN� ZDODXSXQ� WLGDN� EHUPXWX�� +DO� LQL�

GLODNXNDQ�ELDVDQ\D�XQWXN�PHQGDSDWNDQ�NHOXOXVDQ�OHELK�FHSDW�GDUL�

VWXGL�0DJLVWHU�PDXSXQ�VWXGL�'RNWRUDOQ\D��+DO�ODLQ�\DQJ�PHQMDGL�

VRURWDQ� DGDODK� XQWXN�PHQDLNNDQ� MDEDWDQ� DNDGHPLN�� 3HODQJJDUDQ�

LOPLDK� \DQJ� WHUEDQ\DN� GLODNXNDQ� DGDODK� SODJLDULVPH� DWDX�

SHQMLSODNDQ� KDVLO� NDU\D� LOPLDK�� 3ODJLDULVPH� VHQGLUL� PHQXUXW�

6X\DQWR� GDQ� -LKDG� DGDODK� WLQGDNDQ� PHQFXUL� JDJDVDQ�� NDWD�NDWD��

NDOLPDW� DWDX� KDVLO� NDU\D� LOPLDK� RUDQJ� ODLQ� GDQ�PHQDPSLONDQQ\D�

GDODP�QDVNDK�DUWLNHO�\DQJ�GLDNXL�VHEDJDL�NDU\D�LOPLDKQ\D�VHQGLUL��

3DGD� EXNX� LQL� GLMHODVNDQ� VHFDUD� MHODV� DSD� LWX� EHQWXN�EHQWXN�

SHODQJJDUDQ� LOPLDK� GDQ� FDUD� PHQJKLQGDUL� SHODQJJDUDQ� LOPLDK��

0HODOXL� EXNX� LQL� MXJD�� SHPEDFD� GLKDUDSNDQ� GDSDW� PHPSHUROHK�

JDPEDUDQ� EDJDLPDQD� PHQXOLV� QDVNDK� DUWLNHO� \DQJ� EDLN� WDQSD�

PHODNXNDQ�SHODQJJDUDQ�LOPLDK�GDODP�WXOLVDQQ\D� 

%HVDU� KDUDSDQ� SHQXOLV� DJDU� EXNX� LQL� GDSDW� PHPEHULNDQ�

UDQJVDQJDQ�NHSDGD�VLYLWDV�DNDGHPLND��GRVHQ�GDQ�PDKDVLVZD�XQWXN�

PHPEXDW� SHQHOLWLDQ� \DQJ� EHUNXDOLWDV�� EHUERERW� VHUWD� EHEDV� GDUL�

SHODQJJDUDQ�LOPLDK��SODJLDULVPH��GDQ�PHPSHUGDODP�SHQJHWDKXDQ�

SDGD�ELGDQJ�LOPX�NRPSXWHU��3HQXOLVDQ�EXNX�0HWRGRORJL�3HQHOLWLDQ�

GDQ�3HQXOLVDQ�$UWLNHO�XQWXN�-XUQDO�,QWHUQDVLRQDO�LQL�PDVLK�MDXK�GDUL�

VHPSXUQD��8QWXN�LWX�PDVXNDQ�\DQJ�NRQVWUXNWLI�GDUL�EHUEDJDL�SLKDN�

VDQJDW� GLKDUDSNDQ� GDQ� VHPRJD� EXNX� LQL� EHUPDQIDDW� EDJL� VHPXD�

SLKDN� 
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$� 3HQJHUWLDQ�3HQHOLWLDQ 

.DPXV� %HVDU� %DKDVD� ,QGRQHVLD� �.%%,�� SHQHOLWLDQ�

GLDUWLNDQ�VHEDJDL�NHJLDWDQ�SHQJXPSXODQ��SHQJRODKDQ��DQDOLVLV��

GDQ�SHQ\DMLDQ�GDWD�\DQJ�GLODNXNDQ�VHFDUD�VLVWHPDWLV�GDQ�REMHNWLI�

XQWXN� PHPHFDKNDQ� SHUVRDODQ� DWDX� PHQJXML� KLSRWHVLV� XQWXN�

PHQJHPEDQJNDQ� SULQVLS�SULQVLS� XPXP�� .DPXV� &DPEULGJH�

PHQGHILQLVLNDQ� UHVHDUFK� VHEDJDL� D� GHWDLOHG� VWXG\� RI� D� VXEMHFW��

HVSHFLDOO\� LQ� RUGHU� WR� GLVFRYHU� �QHZ�� LQIRUPDWLRQ� RU� UHDFK� D� �QHZ��

XQGHUVWDQGLQJ��-LND�NLWD�WHUMHPDKNDQ�NH�GDODP�%DKDVD�,QGRQHVLD�

PDND� SHQHOLWLDQ� DGDODK� PHPSHODMDUL� VHFDUD� GHWDLO� VXDWX� KDO��

NKXVXVQ\D�GDODP�UDQJND�PHQFDUL�LQIRUPDVL�EDUX�DWDX�PHQFDSDL�

SHPDKDPDQ�EDUX��'HILQLVL�SHQHOLWLDQ�MXJD�GLWXOLVNDQ�ROHK�NDPXV�

0HUULDP�:HEVWHU�� 'DODP� NDPXV� WHUVHEXW�� GHILQLVL� SHQHOLWLDQ�

GLEDJL� PHQMDGL� GXD�� 6HFDUD� VLQJNDW�� UHVHDUFK� DGDODK� VWXGLRXV�

LQTXLU\� RU� H[DPLQDWLRQ�� 6HGDQJNDQ� VHFDUD� OHQJNDS�� UHVHDUFK�

LQYHVWLJDWLRQ� RU� H[SHULPHQWDWLRQ� DLPHG� DW� WKH� GLVFRYHU\� DQG�

LQWHUSUHWDWLRQ�RI�IDFWV��UHYLVLRQ�RI�DFFHSWHG�WKHRULHV�RU�ODZV�LQ�WKH�OLJKW�

RI�QHZ�IDFWV��RU�SUDFWLFDO�DSSOLFDWLRQ�RI�VXFK�QHZ�RU�UHYLVHG�WKHRULHV�RU�

ODZV�� %HUGDVDUNDQ� NHWLJD� GHILQLVL� WHUVHEXW�� GDSDW� GLVLPSXONDQ�

EDKZD�SHQHOLWLDQ�PHUXSDNDQ�VXDWX�LQYHVWLJDVL�DWDX�HNVSHULPHQ�

\DQJ�EHUWXMXDQ�XQWXN�PHQFDUL�GDQ�PHQJLQWHUSUHWDVLNDQ� IDNWD�

IDNWD�\DQJ�DGD��+DVLO�SHQHOLWLDQ�GDSDW�GLJXQDNDQ�XQWXN�PHQMDGL�

DFXDQ�DUJXPHQ�PHQHULPD�DWDX�PHQRODN�WHRUL�KXNXP� 

3HQHOLWLDQ� GL� GXQLD� VDDW� LQL� PHQMDGL� WRODN� XNXU�

SHUNHPEDQJDQ�LOPX�SHQJHWDKXDQ�GDQ�WHNQRORJL�VHEXDK�QHJDUD�

XQWXN� PHPHFDKNDQ� SHUPDVDODKDQ� \DQJ� GLKDGDSL� ROHK�

3(1'$+8/8$1 
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$� 0HWRGH�96�0HWRGRORJL 

�� 'HILQLVL 

0HWRGH� GDQ� 0HWRGRORJL� PHUXSDNDQ� GXD� NDWD� \DQJ�

VHUXSD� WDSL� WDN�VDPD��VXVDK�XQWXN�PHPEHGDNDQ�NHGXDQ\D��

'DODP�.%%,�NDWD�PHWRGH�GLMHODVNDQ�VHFDUD�GHWDLO��VHGDQJNDQ�

XQWXN�NDWD�PHWRGRORJL�WLGDN�GLMHODVNDQ�VHFDUD�GHWDLO�NDUHQD�

NDWD�WHUVHEXW�PHUXSDNDQ�NDWD�VHUDSDQ�DVLQJ���%XNX�LQL�DNDQ�

PHPEHULNDQ� JDPEDUDQ� XPXP� PHQJHQDL� PHWRGH� GDQ�

PHWRGRORJL� VHPEDUL� PHQMHODVNDQ� NHWHUNDLWDQ� NHGXD�

WHUPLQRORJL�WHUVHEXW�GHQJDQ�SHQHOLWLDQ�LOPLDK� 

%HUGDVDUNDQ� .DPXV� %HVDU� %DKDVD� ,QGRQHVLD� �.%%,���

´PHWRGHµ�PHUXSDNDQ�NDWD�EHQGD��GDQ�PHPLOLNL�EHQWXN�WLGDN�

EDNX�\DLWX�´PHWRGDµ��.%%,�PHQGHILQLVLNDQ�´PHWRGHµ�GDODP�

EHEHUDSD� PDNQD�� 'LDQWDUDQ\D� LDODK� FDUD� WHUDWXU� \DQJ�

GLJXQDNDQ� XQWXN� PHODNVDQDNDQ� VXDWX� SHNHUMDDQ� DJDU�

WHUFDSDL� VHVXDL� GHQJDQ� \DQJ� GLNHKHQGDNL�� FDUD� NHUMD� \DQJ�

EHUVLVWHP� XQWXN�PHPXGDKNDQ� SHODNVDQDDQ� VXDWX� NHJLDWDQ�

JXQD�PHQFDSDL�WXMXDQ�\DQJ�GLWHQWXNDQ��.HPXGLDQ��WHUGDSDW�

GHILQLVL� ´PHWRGHµ�GDODP� OLQJXLVWLN� \DLWX� VLNDS� VHNHORPSRN�

VDUMDQD� WHUKDGDS� EDKDVD� DWDX� OLQJXLVWLN�� PLVDOQ\D� PHWRGH�

SUHVNULSWLI�GDQ�PHWRGH�NRPSDUDWLI��$WDX�GDSDW�GLDUWLNDQ�VHEDJDL�

SULQVLS� GDQ� SUDNWLN� SHQJDMDUDQ� EDKDVD�� PLVDOQ\D� PHWRGH�

ODQJVXQJ�GDQ�PHWRGH�WHUMHPDKDQ��6HGDQJNDQ�PHWRGH�SHQHOLWLDQ�

DGDODK� FDUD� PHQFDUL� NHEHQDUDQ� GDQ� DVDV�DVDV� JHMDOD� DODP��

PDV\DUDNDW�� DWDX� NHPDQXVLDDQ� EHUGDVDUNDQ� GLVLSOLQ� LOPX�

\DQJ�EHUVDQJNXWDQ� 

3(1*$17$5�
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3DGD�EDE�VHEHOXPQ\D��NLWD�WHODK�PHPEDKDV�UDJDP�SHQHOLWLDQ�

GLOLKDW� GDUL� EHUEDJDL� VXGXW� SDQGDQJ�� PXODL� GDUL� SHQHOLWLDQ�

EHUGDVDUNDQ� SHQHUDSDQ�� NHVLDSWHUDSDQ� WHNQRORJL�� WXMXDQ�� SURVHV��

GHVDLQ� SHQHOLWLDQ�� KLQJJD� GDWD� DQDOLVLV�� 6HEXDK� SHQHOLWLDQ� WHQWX�

GDSDW� GLSDQGDQJ�GDUL� VHWLDS� VXGXW� SDQGDQJ�� -LND� NLWD�PHPEDKDV�

SHQHOLWLDQ� ELGDQJ� LOPX� NRPSXWHU� PDXSXQ� UHND\DVD� �FRPSXWHU�

VFLHQFH�DQG�HQJLQHHULQJ���NLWD�GDSDW�PHOLKDW�DGDQ\D�PHWRGH�XVXODQ�

EDUX� \DQJ� PHUXSDNDQ� ZXMXG� GDUL� VROXWLRQ� HQJLQHHULQJ�� 'LPXODL�

GHQJDQ� PHPIRUPXODVLNDQ� WHRUL� DOJRULWPD� XQWXN� PHPHFDKNDQ�

VHEXDK� PDVDODK�� PHQJLPSOHPHQWDVLNDQ� WHRUL� GDODP� DOJRULWPD��

PHQJXML�DOJRULWPD�GHQJDQ�PHQXOLV�GDQ�PHQMDODQNDQ�SURJUDP�GDUL�

LPSOHPHQWDVL� DOJRULWPD� WHUVHEXW�� GDQ� PHQJXML� DSDNDK� DOJRULWPD�

GLWHULPD�DWDX�GLWRODN�GHQJDQ�FDUD�PHQJHYDOXDVL�KDVLO�PHQMDODQNDQ�

SURJUDP��3URVHV�SURVHV�WHUVHEXW�PHQJLQGLNDVLNDQ�GHVDLQ�SHQHOLWLDQ�

HNVSHULPHQWDO��(NVSHULPHQ�\DQJ�GLODNXNDQ�ELDVDQ\D�PHQJKDVLONDQ�

OXDUDQ� \DQJ� GLQLODL� GDODP� UHSUHVHQWDVL� MXPODK� GDQ� QRPLQDO�

VHKLQJJD�NLWD�MXJD�GDSDW�PHOLKDWQ\D�VHEDJDL�SHQHOLWLDQ�NXDQWLWDWLI� 

%XNX� LQL� EHUIRNXV� SDGD� GHWDLO� GDUL� HPSDW� EDJLDQ� EHVDU�

WDKDSDQ�SHQHOLWLDQ� \DLWX� SHQGDKXOXDQ��PHWRGH� XVXODQ�� KDVLO��GDQ�

GLVNXVL� �*DPEDU� ������ GHQJDQ� WXMXDQ� PHQJKDVLONDQ� SHQHOLWLDQ�

NXDQWLWDWLI� HNVSHULPHQWDO� EHUNXDOLWDV�� %DJLDQ� SHQGDKXOXDQ�

PHUXSDNDQ� WDKDSDQ� DZDO� GDODP� VHEXDK� SHQHOLWLDQ�� %DJLDQ�

SHQGDKXOXDQ� PHPLOLNL� HPSDW� NRPSRQHQ� WDKDSDQ� \DLWX� ODWDU�

EHODNDQJ�� VWXGL� OLWHUDWXU�� NRQWULEXVL� SHQHOLWLDQ�� GDQ� GHILQLVL�

SHUPDVDODKDQ��.HPXGLDQ��EDJLDQ�PHWRGH�XVXODQ�\DQJ�PHUXSDNDQ�

7$+$3$1�3(1(/,7,$1�
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3DGD� EDE� LQL� NLWD� DNDQ� PHPEDKDV� FRQWRK� SHQHOLWLDQ�

NXDQWLWDWLI�HNVSHULPHQ�\DQJ�VXGDK�GLODNXNDQ��7HUGDSDW�GXD�FRQWRK�

SURVHV� SHQHOLWLDQ� \DLWX� SHQHOLWLDQ� FRPSXWHU� YLVLRQ� GDQ� WHPD�

SHQHOLWLDQ� %LRPHGLFDO� GDODP� KDO� LQL� DGDODK� GDWD�

(OHNWURNDUGLRJUDP�(.*��� 0DVLQJ�PDVLQJ� SHQHOLWLDQ� WHUGLUL� GDUL�

GHODSDQ� WDKDSDQ� PXODL� GDUL� ODWDU� EHODNDQJ�� VWXGL� OLWHUDWXU��

NRQWULEXVL�SHQHOLWLDQ��GHILQLVL�SHUPDVDODKDQ��XVXODQ��SHQJXMLDQ�GDQ�

KDVLO�� DQDOLVLV�KDVLO��GDQ�SHQXWXS�� 6HWHODK�GHODSDQ� ODQJNDK�GDODP�

SHQHOLWLDQ� WHUVHEXW� GLODNXNDQ�� EDUXODK� SHQHOLWL� VLDS� XQWXN�

PHQXDQJNDQ� VHWLDS� WDKDSDQ�GDODP�SXEOLNDVL� LOPLDK�EHUXSD� SDSHU�

\DQJ�DNDQ�GLEDKDV�SDGD�%DE���&RQWRK�3HQXOLVDQ�3DSHU� 

 

$� 6WXGL�.DVXV�3HQHOLWLDQ�&RPSXWHU�9LVLRQ 

8QWXN� VWXGL� NDVXV� �� LQL�� DNDQ� GLEDKDV� OHELK� PHQGDODP�

WHUNDLW�SHQHOLWLDQ�GL�ELGDQJ�FRPSXWHU�YLVLRQ�\DQJ�PHPLOLNL�MXGXO�

SDSHU� ´'\QDPLF� VZDUP� SDUWLFOH� IRU� IDVW� PRWLRQ� YHKLFOH� WUDFNLQJµ��

3DSHU� WHUVHEXW� WHODK�GLSXEOLNDVLNDQ�GL� -XUQDO�(75,�SDGD� WDKXQ�

������ 3DSHU� LQL� PHPEDKDV� WHQWDQJ� SHODFDNDQ� NHQGDUDDQ�

EHUPRWRU�GDQ�PRELO�\DQJ�EHUJHUDN�FHSDW�DWDX�IDVW�PRWLRQ��%LGDQJ�

SHQHOLWLDQ� \DQJ� GLDQJNDW� SDGD� SHQHOLWLDQ� LQL� GLDQWDUDQ\D�

EHUKXEXQJDQ� GHQJDQ� FRPSXWHU� YLVLRQ�� DOJRULWKP�� GDQ� REMHFW�

WUDFNLQJ��6HKLQJJD�SHPHWDDQ�NXDOLILNDVL�\DQJ�GLEXWXKNDQ�GDODP�

SHQHOLWLDQ�LQL�GDSDW�GLOLKDW�GDUL�*DPEDU����� 
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$� 3HQWLQJQ\D�0HQXOLV�GDQ�0HPSXEOLNDVL�$UWLNHO�,OPLDK 

0HODNXNDQ�VXDWX�SHQHOLWLDQ�MHODV�EHUPDQIDDW�EDJL�SHQHOLWL�

LWX� VHQGLUL�� 1DPXQ�� MLND� SHQHOLWLDQ� WHUVHEXW� WLGDN� GLWXOLVNDQ�

GDODP�VHEXDK�DUWLNHO�LOPLDK�\DQJ�GDSDW�GLEDFD�ROHK�RUDQJ�ODLQ��

SHQHOLWLDQ�\DQJ�GLODNXNDQ�KDQ\D�WHUEDWDV�SDGD�GLUL�SHQHOLWL�LWX�

VHQGLUL�� � $UWLNHO� LOPLDK� \DQJ� GLSXEOLNDVLNDQ� VHSHUWL� SDSHU�

PHUXSDNDQ�VDUDQD�XQWXN�SHQHOLWL�GDODP�PHPSXEOLNDVLNDQ�KDVLO�

SHQHOLWLDQQ\D�� 0HPEXDW� DUWLNHO� LOPLDK� PHUXSDNDQ� VDODK� VDWX�

FDUD� EDJL� SHQHOLWL� XQWXN� GDSDW� EHUNRQWULEXVL� VHFDUD� ODQJVXQJ�

GDODP� PHPEHULNDQ� VROXVL� WHUKDGDS� SHUPDVDODKDQ� \DQJ�

GLKDGDSL��0HQXOLV�DUWLNHO�LOPLDK�MXJD�PHPEHULNDQ�SHOXDQJ�EDJL�

SDUD�SHQHOLWL�XQWXN�PHQGDSDWNDQ�PDVXNDQ�GDUL�RUDQJ�ODLQ�GDUL�

EHUEDJDL�QHJDUD��+DO� WHUVHEXW�GDSDW�PHPEDQWX�SHQHOLWL�GDODP�

PHQGDSDWNDQ� LGH� EDUX� \DQJ� GDSDW� GLLPSOHPHQWDVLNDQ� XQWXN�

PHQJKDVLONDQ�VROXVL�\DQJ�OHELK�HILVLHQ�GDQ�RSWLPDO�GL�SHQHOLWLDQ�

VHODQMXWQ\D� 

0HQXOLV�DUWLNHO�LOPLDK�PHPEHULNDQ�PDQIDDW�ODLQQ\D��\DLWX�

GDSDW� PHQMDGL� WRODN� XNXU� EDJL� SHQXOLV�SHQHOLWL� GL� ELGDQJ�

SHQJHWDKXDQ�\DQJ�GLGDODPL��'HQJDQ�PHQJHWDKXL�SRVLVLQ\D�GL�

DQWDUD� DKOL� ODLQQ\D� GL� ELGDQJ� \DQJ� VDPD�� SHQHOLWL� GDSDW�

PHQJHNVSORUDVL� OHELK� ODQMXW� NHLOPXDQQ\D� VHVXDL� GHQJDQ�

NHOHELKDQ� GDQ� NHNXUDQJDQQ\D�� 6HODLQ� LWX�� GHQJDQ�

PHPSXEOLNDVLNDQ� KDVLO� SHQHOLWLDQ�� SHQHOLWL� LNXW� VHUWD� GDODP�

PHQ\HEDUOXDVNDQ�LGH��SHPLNLUDQ��GDQ�NHLOPXDQ�\DQJ�GLPLOLNL� 

3(18/,6$1�
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$� 6WXGL�.DVXV����3HQXOLVDQ�3DSHU�&RPSXWHU�9LVLRQ� 

8QWXN� VWXGL� NDVXV� SHQXOLVDQ� SDSHU� \DQJ� NDOL� LQL� DNDQ�

GLEDKDV�OHELK�GHWDLO�WHUNDLW�SHQXOLVDQ�DUWLNHO�LOPLDK�\DQJ�VXGDK�

WHUSXEOLNDVL� GL� (75,� -RXUQDO� :LOH\� GHQJDQ� MXGXO� ´'\QDPLF�

VZDUP� SDUWLFOH� IRU� IDVW� PRWLRQ� YHKLFOH� WUDFNLQJµ� \DQJ� WHODK�

GLSXEOLNDVLNDQ� SDGD� WDKXQ� ������ 1DPXQ� NDPL� LQJLQ�

PHPEHULNDQ�GLVFODLPHU�EDKZD�IRUPDW�WHPSODWH�\DQJ�GLWXOLV�SDGD�

FRQWRK�SDSHU�SHUWDPD�LQL�EHUEHGD�GHQJDQ�WHPSODWH�GDUL�FRQWRK�

SDSHU� NHGXD�� 'LNDUHQDNDQ� VHWLDS� MXUQDO� PHPLOLNL� DWXUDQ� GDQ�

PRGHO�WHPSODWH�\DQJ�EHUEHGD�MXJD� 

0DND�GDUL�LWX��GLVLQL�SHQXOLV�KDQ\D�LQJLQ�PHQ\DPSDLNDQ�

NH� GDODP� EHQWXN� WXOLVDQ� EHUGDVDUNDQ� KDVLO� SHQJDODPDQ� GL�

ODSDQJDQ� DWDV� DSD� \DQJ� WHODK� NDPL� ODNXNDQ� VHMDXK� LQL�� GDODP�

PHQJLNXWL�SXEOLNDVL�MXUQDO�LQWHUQDVLRQDO�EHUHSXWDVL��6HPRJD�KDO�

\DQJ� VHSHUWL� LQL� ELVD� EHUPDQIDDW� GDQ�PHQMDGL� EDKDQ� LQVSLUDVL�

NHWLND�PHQ\XVXQ�PDNDODK� LOPLDK�XQWXN�GL�VXEPLW�SDGD� MXUQDO�

\DQJ�GLLQJLQNDQ� 

�� 3HQXOLVDQ�-XGXO 

'\QDPLF�VZDUP�SDUWLFOH�IRU�IDVW�PRWLRQ�YHKLFOH�WUDFNLQJ 

D� )RUPDW�� >WRRO�PHWKRG�VRIWZDUH@� IRU� >ZKDW� SXUSRVH@�

YHKLFOH�>ZKDW�UHVHDUFK�DUHD@� 

E� &RQWRK��'\QDPLF�VZDUP�SDUWLFOH�IRU�IDVW�PRWLRQ�YHKLFOH�

WUDFNLQJ� 
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$� 3HQGDKXOXDQ�(WLND 

�� (WLND�6HFDUD�8PXP 

%HUGDVDUNDQ� NDPXV� EHVDU� EDKDVD� LQGRQHVLD�� HWLND�

DGDODK�LOPX�WHQWDQJ�DSD�\DQJ�EDLN�GDQ�DSD�\DQJ�EXUXN�GDQ�

WHQWDQJ�KDN�GDQ�NHZDMLEDQ�PRUDO��DNKODN���(WLND�LWX�VHQGLUL�

MXJD� PHUXSDNDQ� SHQJHWDKXDQ� WHQWDQJ� QLODL�� NHVXVLODDQ��

PDNQD� NHEHQDUDQ� WHQWDQJ� DSD� LWX� VHVXDWX� \DQJ� EDLN� GDQ�

VHVXDWX�\DQJ�EXUXN��(WLND�PHQMDGL�KDO�\DQJ�SHQWLQJ�GDODP�

NHKLGXSDQ� VHKDUL�KDUL�� NDUHQD� PHQMDGL� SHQXQWXQ� PDQXVLD�

GDODP� EHUVLNDS� WHUKDGDS� VXDWX� NHDGDDQ�� WHUPDVXN� GDODP�

NHJLDWDQ� SHQHOLWLDQ� GDQ� SHQXOLVDQ�� 'DODP� KDO� LQL� \DQJ�

PHQMDGL� SHUVSHNWLI� REMHNQ\D� DGDODK� GDODP� NHJLDWDQ�

PHODNXNDQ� SHQHOLWLDQ� WDQSD� PHODNXNDQ� SHUEXDWDQ�

SHUEXDWDQ�\DQJ�PHODQJJDU�NHWHQWXDQ�SHUXQGDQJ�XQGDQJDQ�

WHQWDQJ� KDN� FLSWD�PDXSXQ� SHODQJJDUDQ� SODJLDULVPH�GDODP�

SHQXOLVDQ�GDQ�SXEOLNDVL��6HGDQJNDQ�SHQJHUWLDQ�VHFDUD�XPXP�

PHQXUXW�VDODK�VDWX�WRNRK�SHQGLGLNDQ�GL�,QGRQHVLD��3URI��'U��

5�� 6RHJDUGD� 3RHUEDNDZDWMD�� PHPEHULNDQ� GHILQLVL� EDKZD�

HWLND�DGDODK�VXDWX�LOPX�\DQJ�PHPEHULNDQ�DUDKDQ��DFXDQ��GDQ�

MXJD�SLMDNDQ�SDGD�VXDWX�SHULODNX�DWDX�SHUEXDWDQ�PDQXVLD� 

 

�� (WLND�GDODP�3HQXOLVDQ 

3HQXOLVDQ�DWDX�SXEOLNDVL�VXDWX�NDU\D�LOPLDK�ELDVDQ\D�

PHUXSDNDQ� SURGXN� DNDGHPLN� \DQJ� GLKDVLONDQ� VHSHUWL�

VNULSVL��WHVLV��GLVHUWDVL��EXNX�SDNHW�SHODMDUDQ�KLQJJD�SURGXN�

MXUQDO� LOPLDK�� +DO� WHUVHEXW� GLKDVLONDQ� GDUL� VHUDQJNDLDQ�

NHJLDWDQ� SHQHOLWLDQ� EDLN� SHQHOLWLDQ� NXDOLWDWLI� SHQHOLWLDQ�
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$� 0HQHPXNDQ�7XMXDQ�3XEOLNDVL�\DQJ�7HSDW 

3XEOLNDVL� MXUQDO� LOPLDK�PHUXSDNDQ� VDODK� VDWX� FDUD� DWDX�

VDUDQD�GLVHPLQDVL�KDVLO�SHQHOLWLDQ�SDGD�GLVLSOLQ�DWDX�VXEGLVLSOLQ�

LOPX� WHUWHQWX�� 3DGD� SXEOLNDVL� MXUQDO� LOPLDK� ELDVDQ\D�

PHQJKDVLONDQ���EHQWXN�NDWHJRUL�SDSHU�\DQJ�PHQFDNXS� ODSRUDQ�

PDNDODK�SHQHOLWLDQ��SDSHU�UHVHDUFK���PDNDODK�UHYLHZ��SDSHU�UHYLHZ���

GDQ�SURSRVDO�WHQWDQJ�WHRUL�\DQJ�EHOXP�GLXML�DWDX�PDNDODK�\DQJ�

EHULVL�RSLQL��SDSHU�H[SHULPHQW���%HQWXN�SDSHU�\DQJ�GLSXEOLNDVLNDQ�

VDQJDW� WHUJDQWXQJ� SDGD� NHELMDNDQ� OHPEDJD� MXUQDO� LWX� VHQGLUL�

DWDX�SHQHUELW� MXUQDO��3DSHU� IDWDX�DUWLNHO�\J�GLWXOLV�GDODP� MXUQDO�

LOPLDK�� KDUXV� GLSHUROHK� GDUL� SHQHOLWL� GL� VHEXDK� LQVWLWXVL� DWDX�

OHPEDJD�LOPXZDQ��DNDGHPLVL���,QVWLWXVL�OHPEDJD�DNDGHPLVL�LQL�

WHUGLUL� DWDV� PDKDVLVZD�� GRVHQ�� SHQHOLWL�� SURIHVRU�� GDQ� ODLQ�

VHEDJDLQ\D��3HQXOLVDQ�DUWLNHO�GDSDW�GLODNXNDQ�VHFDUD�LQGLYLGXDO�

DWDX�NROHNWLI��NHUMD�VDPD�� 

6HFDUD�XPXP�NLWD�VXGDK�PHQJHWDKXL�EDKZD�DUWLNHO�\DQJ�

GLWXOLV�KDUXV�EHUVLIDW�LOPLDK��$UWLQ\D��DUWLNHO�GLKDVLONDQ�PHODOXL�

SURVHV� SHQHOLWLDQ� \DQJ� PHQHUDSNDQ� PHWRGH�PHWRGH� LOPLDK�

VHSHUWL� \DQJ� VXGDK� NLWD� EDKDV� SDGD� EDE�EDE� VHEHOXPQ\D��

1DPXQ�VHWHODK�KDO�LWX�VXGDK�GLODNXNDQ��PHQHPXNDQ�SXEOLNDVL�

\DQJ�WHSDW�VHVXDL�GHQJDQ�NRQGLVL�NLWD�WLGDNODK�PXGDK��7HUGDSDW�

EHEHUDSD� DVSHN� \DQJ� KDUXV� GLSHUWLPEDQJNDQ�� PXODL� GDUL�

PHPLOLK�MXUQDO�PDQD�\DQJ�EHUHSXWDVL�VHVXDL�GLVLSOLQ�LOPX�\DQJ�

NLWD�WHOLWL��ODOX�DSDNDK�NLWD�DNDQ�PHQ\HUDKNDQ�DUWLNHO�NLWD�NHSDGD�

MXUQDO�JUDWLV� �RSHQ�DFFHVV��DWDX�EHUED\DU� �SDLG�DFFHVV���NHPXGLDQ�

SXEOLVKHU�DSD�\DQJ�SDOLQJ�VHVXDL�GHQJDQ�DUWLNHO�\DQJ�NLWD� WXOLV��

KLQJJD� WDKDS�SHPLOLKDQ�ELD\D�SHQJRODKDQ�DUWLNHO� DWDX�GLVHEXW�
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$���7���	�&���7�� ��������+DQGERRN�RI�0L[HG�0HWKRGV� LQ�6RFLDO�DQG�

%HKDYLRUDO�5HVHDUFK��7KRXVDQG�2DNV��&D��6DJH� 

$��� 7��� 	� &��� 7�� �������� 0L[HG� 0HWKRGRORJ\�� 0HQJRPELQDVLNDQ�

3HQGHNDWDQ�.XDOLWDWLI�GDQ�.XDQWLWDWLI��<RJ\DNDUWD��3XVWDND�

3HODMDU� 

$DEDKLVKWL�� ������� )HEUXDU\� ����� 3DSHU� SXEOLVKLQJ� SURFHVV�� $,-5�

3XEOLVKHU��KWWSV���DLMU�RUJ�SDSHU�SXEOLVKLQJ�SURFHVV�� 

$GPLQ�� ������� )HEUXDU\� ����� 3XEOLNDVL� -XUQDO� 1DVLRQDO� 	�

LQWHUQDVLRQDO�&HSDW�7HUELW�>����@��/HPEDJD�3XEOLNDVL�-XUQDO�

1DVLRQDO� 	� ,QWHUQDVLRQDO��

KWWSV���ULGZDQLQVWLWXWH�FR�LG�SXEOLNDVL�MXUQDO�

QDVLRQDO��&DUDB3XEOLNDVLB-XUQDOB,QWHUQDVLRQDO� 

$GPLQ�� �Q�G���� $GPLQ�� 6\QWD[� &RUSRUDWLRQ� ,QGRQHVLD��

KWWSV���V\QWD[�FR�LG�SXEOLVKHU�MXUQDO�QDVLRQDO�GDQ�

LQWHUQDVLRQDO�� 

$GPLQSRUWDO�� ������� )HEUXDU\� ����� -XUQDO� <DQJ� SHUOX�

'LSHUWLPEDQJNDQ�8QWXN�.HQDLNDQ�3DQJNDW�-DEDWDQ�'RVHQ��

6LVWHP� 3HQLODLDQ� $QJND� .UHGLW� 'RVHQ��

KWWSV���SDN�NHPGLNEXG�JR�LG�SRUWDOY��MXUQDO�\DQJ�SHUOX�

GLSHUWLPEDQJNDQ�XQWXN�NHQDLNDQ�SDQJNDW�MDEDWDQ�GRVHQ�� 

$LMD]�6KDLNK��3���������$SULO�������VWHSV�WR�SXEOLVKLQJ�LQ�D�VFLHQWLILF�

MRXUQDO�� ZZZ�HOVHYLHU�FRP��

KWWSV���ZZZ�HOVHYLHU�FRP�FRQQHFW���VWHSV�WR�SXEOLVKLQJ�

LQ�D�VFLHQWLILF�MRXUQDO� 

$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ���Q�G��D���$SSURSULDWH�OHYHO�RI�

FLWDWLRQ�� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ��

KWWSV���DSDVW\OH�DSD�RUJ�VW\OH�JUDPPDU�

JXLGHOLQHV�FLWDWLRQV�DSSURSULDWH�FLWDWLRQ� 

$PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ�� �Q�G��E��� +RZ� GR� \RX� FLWH�

ZHEVLWH�PDWHULDO� WKDW�KDV�QR�DXWKRU��QR�\HDU�� DQG�QR�SDJH�

QXPEHUV"� ��WK� HGLWLRQ��� $PHULFDQ� 3V\FKRORJLFDO�



��� 

 

$VVRFLDWLRQ�� KWWSV���DSDVW\OH�DSD�RUJ�OHDUQ�IDTV�FLWH�

ZHEVLWH�PDWHULDO� 

$PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ�� �Q�G��F��� 6W\OH� DQG� JUDPPDU�

JXLGHOLQHV�� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ��

KWWSV���DSDVW\OH�DSD�RUJ�VW\OH�JUDPPDU�JXLGHOLQHV� 

$ULHI�� )�� �������� 3HQJDQWDU� 3HQHOLWLDQ� 'DODP� 3HQGLGLNDQ��

<RJ\DNDUWD��3XVWDND�3HODMDU� 

$UWLFOH� 	� -RXUQDO� 7HPSODWHV�� $UWLFOH� /D\RXWV� 	� )RUPDWV�� $XWKRU�

6HUYLFHV�� ������� -DQXDU\� ����

KWWSV���DXWKRUVHUYLFHV�WD\ORUDQGIUDQFLV�FRP�SXEOLVKLQJ�

\RXU�UHVHDUFK�ZULWLQJ�\RXU�SDSHU�IRUPDWWLQJ�DQG�

WHPSODWHV�� 

$UWLFOH�3URFHVVLQJ� &KDUJH� �$3&��� _� 5HVHDUFKJDWH�� �Q�G��D���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�$UWLFOH�

SURFHVVLQJBFKDUJHB$3&� 

$XGL�� 5��� 	� $XGL�� 3�� �������� 7KH� &DPEULGJH� 'LFWLRQDU\� RI�

3KLORVRSK\��&DPEULGJH�8QLYHUVLW\�3UHVV�� 

$XWKRU� JXLGHOLQHV�� 0HGLFLQD�� �Q�G����

KWWSV���ZZZ�PHGLFLQDXGD\DQD�RUJ�LQGH[�SKS�PHGLFLQD

�SDJHV�YLHZ�DXWKRUJXLGOLQHV� 

$XWKRU�OLQNV�RSHQ�RYHUOD\�SDQHO5REHUW�&DPSEHOO��	�$EVWUDFW�7KLV�

LQWURGXFWRU\�FKDSWHU�SUHVHQWV�WKH�UHDGHU�ZLWK�DQ�RYHUYLHZ�

RI� WKH� KLVWRULFDO� WUHQGV�� ������� 0DUFK� ����� ,QWURGXFWLRQ��

2YHUYLHZ� RI� DFDGHPLF� DQG� SURIHVVLRQDO� SXEOLVKLQJ��

$FDGHPLF� DQG� 3URIHVVLRQDO� 3XEOLVKLQJ��

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�%����

������������������ 

$XWKRU��$���������0DUFK������,V�RSHQ�DFFHVV�WKH�VDPH�DV�SUHGDWRU\�

SXEOLVKLQJ"�� 3UHGDWRU\� -RXUQDOV� DQG� &RQIHUHQFHV��

KWWSV���SUHGDWRU\�SXEOLVKLQJ�FRP�LV�RSHQ�DFFHVV�WKH�

VDPH�DV�SUHGDWRU\�SXEOLVKLQJ�� 

%$��� &�� �������� +RZ� VKRXOG� QRYHOW\� EH� YDOXHG� LQ� VFLHQFH"�� H/LIH��

KWWSV���SXEPHG�QFEL�QOP�QLK�JRY����������� 



��� 

 

%DNUL�� ������� 'HFHPEHU� ���� -XUQDO� 3HQJHUWLDQ�� SURVHV� 3XEOLNDVL� 	�

&RQWRK�� %LUR� $GPLQLVWUDVL� .HSHJDZDLDQ�� .DULU� GDQ�

,QIRUPDVL� 8QLYHUVLWDV� 0HGDQ� $UHD��

KWWSV���EDNUL�XPD�DF�LG�MXUQDO�SHQJHUWLDQ�SURVHV�

SXEOLNDVL�FRQWRK�� 

%DVW��&��0���	�6DPXHOV��/��%���������6HSWHPEHU������3ODJLDULVP�DQG�

OHJDO�VFKRODUVKLS�LQ�WKH�DJH�RI�LQIRUPDWLRQ�VKDULQJ��7KH�QHHG�

IRU� LQWHOOHFWXDO� KRQHVW\�� 6651��

KWWSV���SDSHUV�VVUQ�FRP�VRO��SDSHUV�FIP"DEVWUDFWBLG ���

����� 

%HDOO��-���������6HSWHPEHU������3UHGDWRU\�SXEOLVKHUV�DUH�FRUUXSWLQJ�

RSHQ� DFFHVV�� 1DWXUH� 1HZV��

KWWSV���ZZZ�QDWXUH�FRP�DUWLFOHV�������D� 

%HQHILWV�RI�RSHQ�UHVHDUFK��%HQHILWV�RI�RSHQ�UHVHDUFK�_�2SHQ�UHVHDUFK�

_� 6SULQJHU� 1DWXUH�� �Q�G����

KWWSV���ZZZ�VSULQJHUQDWXUH�FRP�JS�RSHQ�

UHVHDUFK�DERXW�EHQHILWV� 

%HUEDJDL� ,QGHNV� -XUQDO� ²� 3HUSXVWDNDDQ� )DNXOWDV� 7HNQLN� 8*0��

8QLYHUVLWDV� *DGMDK� 0DGD�� �Q�G����

KWWSV���OLE�IW�XJP�DF�LG�ULVHW�EHUEDJDL�LQGHNV�MXUQDO�� 

%HUJHU��5����������1RZ�,�VHH� LW��QRZ�,�GRQ·W��5HVHDUFKHU·V�SRVLWLRQ�

DQG� UHIOH[LYLW\� LQ� 4XDOLWDWLYH� 5HVHDUFK�� 4XDOLWDWLYH�

5HVHDUFK�� ������� ���²�����

KWWSV���GRL�RUJ�������������������������� 

%UH]JRY��6���������0D\������&ULWHULD�IRU�GHWHUPLQLQJ�SUHGDWRU\�RSHQ�

DFFHVV�SXEOLVKHUV���QG�HGLWLRQ���6FKRODUO\�2SHQ�$FFHVV�������

KWWSV���VFKRODUO\RD�FRP�FULWHULD�IRU�GHWHUPLQLQJ�

SUHGDWRU\�RSHQ�DFFHVV�SXEOLVKHUV��QG�HGLWLRQ�� 

%XQJLQ��%�� ��������0HWRGRORJL�3HQHOLWLDQ�.XDQWLWDWLI��.RPXQLNDVL��

(NRQRPL� GDQ� .HELMDNDQ� 3XEOLN� 6HUWD� ,OPX�LOPX� 6RVLDO�

ODLQQ\D��-DNDUWD��.HQFDQD�3UHQDGD� 

%XQJLQ�� %�� �������� 3RVW�4XDOLWDWLYH� 6RFLDO� 5HVHDUFK� 0HWKRGV��

6XUDED\D��3UHQDGD�0HGLD�*URXS� 



��� 

 

%XUQV�� 5�� %�� �������� ,QWURGXFWLRQ� WR� UHVHDUFK� PHWKRGV�� 3HDUVRQ�

(GXFDWLRQ�� 

%\�� 0F&RPEHV�� 6��� RQ�� 8��� ��� 6��� 	� 0DQDJHU %�$��� 6��

0F&RPEHV &RQWHQW�� ������� 6HSWHPEHU� ���� +RZ� WR� ZULWH�

V\QWKHVLV� LQ� UHVHDUFK�� ([DPSOH� VWHSV�� 6LPSO\� 3V\FKRORJ\��

KWWS���ZZZ�VLPSO\SV\FKRORJ\�RUJ�V\QWKHVLVLQJ�KWPO� 

&DPEULGJH� GLFWLRQDU\� _� HQJOLVK� GLFWLRQDU\�� WUDQVODWLRQV� 	�

WKHVDXUXV���Q�G����KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ�� 

&DPEULGJH� GLFWLRQDU\� _� HQJOLVK� GLFWLRQDU\�� WUDQVODWLRQV� 	�

WKHVDXUXV���Q�G��D���KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ�� 

&DPEULGJH� 'LFWLRQDU\�� �Q�G���� 5HWULHYHG� IURP� &DPEULGJH�

'LFWLRQDU\��KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ� 

&DPSXVQHVLDFRLG�� �Q�G���� 5HNRPHQGDVL� ��� ZHEVLWH� 'DQ� 6LWXV�

SHQ\HGLD� -XUQDO� ,OPLDK� JUDWLV�� &DPSXVQHVLD�FR�LG��

KWWS���ZZZ�FDPSXVQHVLD�FR�LG���������UHNRPHQGDVL����

ZHEVLWH�GDQ�VLWXV�KWPO� 

&DUGHQDV�� -�� �������� �3')�� TXDQWLWDWLYH� DQDO\VLV�� 7KH� JXLGH� IRU�

EHJLQQHUV��

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B4X

DQWLWDWLYHB$QDO\VLVBWKHBJXLGHBIRUBEHJLQQHUV� 

&LWDWLRQ� 4XLFN� *XLGH�� .DWH� /�� 7XUDELDQ�� $� 0DQXDO� IRU� :ULWHUV��

(LJKWK� (GLWLRQ�� �Q�G��D���

KWWSV���ZZZ�FKLFDJRPDQXDORIVW\OH�RUJ�WXUDELDQ�WXUDELD

Q�QRWHV�DQG�ELEOLRJUDSK\�FLWDWLRQ�TXLFN�JXLGH�KWPO� 

&LWDWLRQ� 4XLFN� *XLGH�� .DWH� /�� 7XUDELDQ�� $� 0DQXDO� IRU� :ULWHUV��

(LJKWK� (GLWLRQ�� �Q�G��E���

KWWSV���ZZZ�FKLFDJRPDQXDORIVW\OH�RUJ�WXUDELDQ�WXUDELD

Q�DXWKRU�GDWH�FLWDWLRQ�TXLFN�JXLGH�KWPO� 

&LWLQJ� VRXUFHV��+RZ� WR� DFFXUDWHO\� FLWH� VRXUFHV��&LWDWLRQ�PDFKLQH��

ZZZ�FLWDWLRQPDFKLQH�QHW�� ������� 'HFHPEHU� ����

KWWSV���ZZZ�FLWDWLRQPDFKLQH�QHW�UHVRXUFHV�FLWH�VRXUFHV�� 



��� 

 

&RPSDULVRQ� EHWZHHQ� SDLG� RQOLQH� MRXUQDOV� DQG� 2SHQ� $FFHVV�

-RXUQDOV�� �Q�G��E���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B&R

PSDULVRQBEHWZHHQB3DLGB2QOLQHB-RXUQDOVBDQGB2SHQB$FFH

VVB-RXUQDOV� 

&RPSOHWH� JXLGH� WR� SXEOLVK� LQ� D� MRXUQDO�� (GLWDJH�� (QJOLVK� (GLWLQJ�

6HUYLFHV� IRU� 6FLHQWLILF� 3DSHUV�� �Q�G����

KWWSV���ZZZ�HGLWDJH�FRP�DOO�DERXW�

SXEOLFDWLRQ�VFLHQWLILF�DQG�DFDGHPLF�SXEOLVKLQJ�SURFHVV�

WR�SXEOLVK�LQ�D�MRXUQDO�KWPO� 

&UHVZHOO�� -�� :�� �������� 3ODQQLQJ�� &RQGXFWLQJ�� DQG� (YDOXDWLQJ�

4XDQWLWDWLYH� DQG� 4XDOLWDWLYH� 5HVHDUFK� ��WK� HG���� %RVWRQ��

3KRHQL[�&RORU�&RUS� 

&UHVZHOO�� -�� :�� �������� 4XDOLWDWLYH� LQTXLU\� DQG� UHVHDUFK� GHVLJQ��

&KRRVLQJ�DPRQJ�ILYH�DSSURDFKHV��6DJH�3XEOLFDWLRQV�� 

&UHVZHOO��-��:����������(GXFDWLRQDO�UHVHDUFK��3ODQQLQJ��FRQGXFWLQJ��

DQG� HYDOXDWLQJ� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� UHVHDUFK��

3HDUVRQ�$XVWUDOLD�� 

&UHVZHOO�� -��:���	�*XHWWHUPDQ��7��&����������(GXFDWLRQDO� UHVHDUFK��

3ODQQLQJ�� FRQGXFWLQJ�� DQG� HYDOXDWLQJ� TXDQWLWDWLYH� DQG�

TXDOLWDWLYH�UHVHDUFK��3HDUVRQ�(GXFDWLRQ�� 

&UHVZHOO�� -��:��� 	� /��� 3�� &�� 9�� �������� 'HVLJQLQJ� DQG� FRQGXFWLQJ�

PL[HG�PHWKRGV�UHVHDUFK��6$*(�3XEOLFDWLRQV�� 

&6,�/LEUDU\��(QJOLVK������3LFN�D�WRSLF�	�GHYHORS�D�UHVHDUFK�TXHVWLRQ��

3LFN�D�7RSLF�	�'HYHORS�D�5HVHDUFK�4XHVWLRQ���(QJOLVK�������

&6,� /LEUDU\� DW� &81<� &ROOHJH� RI� 6WDWHQ� ,VODQG� /LEUDU\��

��������

KWWSV���OLEUDU\�FVL�FXQ\�HGX�F�SKS"J ������	S ��������

�a�WH[W RQ���WKDW���WRSLF��

�)URP���7RSLF���WR���5HVHDUFK���4XHVWLRQ�ZKLOH���U

HVHDUFK���TXHVWLRQV���DUH���IRFXVHG� 



��� 

 

'DIWDU���SHQJLQGHNV�\DQJ�SDOLQJ�EDQ\DN�GLPLQDWL� �� VDE\DQ�SDXG��

�Q�G���� KWWSV���VDE\DQ�RUJ�GDIWDU���SHQJLQGHNV�\DQJ�

SDOLQJ�EDQ\DN�GLPLQDWL�� 

'DZVRQ�� &�� :�� �������� 3URMHFWV� LQ� &RPSXWLQJ� DQG� ,QIRUPDWLRQ�

6\VWHPV�� $� 6WXGHQW·V� *XLGH� ��� HG���� +DUORZ�� $GGLVRQ�

:HVOH\� 

'HHSXEOLVK�6WRUH���������0D\������$SD�,WX�6LWDVL"�3DQGXDQ�SHQXOLVDQ�

6,7$6,� 3HQHOLWLDQ� $3$� GDQ� 0/$� 6W\OH��

KWWSV���GHHSXEOLVKVWRUH�FRP�SHGRPDQ�SHQXOLVDQ�VLWDVL�� 

'HZDWL��3���������0DUFK��������DNDGHPLVL�7DQDK�$LU�<DQJ�7HUMHUDW�

.DVXV� SODJLDULVPH�� NXPSDUDQ��

KWWSV���NXPSDUDQ�FRP�NXPSDUDQQHZV���DNDGHPLVL�

WDQDK�DLU�\DQJ�WHUMHUDW�NDVXV�SODJLDULVPH� 

'KDUPD�� 6�� �������� 3HQGHNDWDQ�� -HQLV�� GDQ� 0HWRGH� 3HQHOLWLDQ�

3HQGLGLNDQ��-DNDUWD��'LUMHQ�3037.� 

'LVFRYHU� MRXUQDO� VHULHV�� 6SULQJHU�� �Q�G����

KWWSV���ZZZ�VSULQJHU�FRP�JS�FDPSDLJQ�GLVFRYHU�

MRXUQDOV�IHHV�DQG�IXQGLQJ� 

'RRG\��2���	�%DLOH\��0��(����������6HWWLQJ�D�UHVHDUFK�TXHVWLRQ��DLP�

DQG� REMHFWLYH�� 1XUVH� 5HVHDUFKHU�� ������� ��²����

KWWSV���GRL�RUJ���������QU���������V�� 

'U�� $JXV� =DLQDO� $ULILQ�� 'LUHNWRUDW� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ�

.HSDGD� 0DV\DUDNDW�� 'LNWL� ²� .HPGLNEXG�� 3DSDUDQ� 3DGD�

:RUNVKRS�5HNUXWPHQ�5HYLHZHU�'LUHNWRUDW�3HQHOLWLDQ�GDQ�

3HQJDEGLDQ� NHSDGD� 0DV\DUDNDW�� 'LUHNWRUDW� -HQGHUDO�

3HQGLGLNDQ�7LQJJL������ 

'U��/LOL�:DUO\��3UHVHQWDVL�SDGD�:RUNVKRS�3HQHOLWLDQ�)7,)� ,76�� ���

0HL����� 

'UHVFK��$���/DFHUGD��'��3���	�$QWXQHV�-U��-��$����������'HVLJQ�6FLHQFH�

5HVHDUFK�� $� 0HWKRG� IRU� 6FLHQFH� DQG� 7HFKQRORJ\�

$GYDQFHPHQW��&KDP��6SULQJHU� 



��� 

 

(GLWDJH�,QVLJKWV���������-XQH������:KDW�DUH�WKH�GLIIHUHQFHV�EHWZHHQ�

RSHQ� DFFHVV� DQG� VWDQGDUG� VXEVFULSWLRQ�EDVHG� SXEOLFDWLRQ"�

KWWSV���ZZZ�HGLWDJH�FRP�LQVLJKWV�ZKDW�DUH�WKH�

GLIIHUHQFHV�EHWZHHQ�RSHQ�DFFHVV�DQG�VWDQGDUG�

VXEVFULSWLRQ�EDVHG�SXEOLFDWLRQ� 

(OVHYLHU�DXWKRU�VHUYLFHV��(OVHYLHU�$XWKRU�6HUYLFHV���$UWLFOHV���Q�G����

KWWSV���VFLHQWLILF�

SXEOLVKLQJ�ZHEVKRS�HOVHYLHU�FRP�UHVHDUFK�SURFHVV�KRZ�

ZULWH�UHVHDUFK�

TXHVWLRQ���a�WH[W $���UHVHDUFK���TXHVWLRQ���SURYLGHV

���D�WR���KDYH���DQ���REYLRXV���DQVZHU� 

(OVHYLHU� FRQQHFW�� ZZZ�HOVHYLHU�FRP�� �Q�G��D���

KWWSV���ZZZ�HOVHYLHU�FRP�FRQQHFW�HGLWRUV�

XSGDWH�FKDQJHV�WR�VQLS�$QG�VMU�PHWULFV� 

(P]LU�� �������� 0HWRGRORJL� 3HQHOLWLDQ� 3HQGLGLNDQ� .XDOLWDWLI� GDQ�

.XDQWLWDWLI��-DNDUWD��5DMD�*UDILQGR�3HUJRGD� 

(WKLFDO� UHTXLUHPHQWV�� ,(((� $XWKRU� &HQWHU� &RQIHUHQFHV�� �������

-DQXDU\� �����

KWWSV���FRQIHUHQFHV�LHHHDXWKRUFHQWHU�LHHH�RUJ�DXWKRU�

HWKLFV�HWKLFDO�UHTXLUHPHQWV�� 

)DEULFDWLRQ�RU�IDOVLILFDWLRQ��$FDGHPLF�LQWHJULW\�WXWRULDO�IRU�VWXGHQWV��

1RUWKHUQ� ,OOLQRLV� 8QLYHUVLW\�� �Q�G����

KWWSV���ZZZ�QLX�HGX�DFDGHPLF�

LQWHJULW\�VWXGHQWV�FKHDWLQJ�IDEULFDWLRQ�RU�

IDOVLILFDWLRQ�VKWPO� 

)DUUXJLD��3���3HWULVRU��%��$��� )DUURNK\DU��)���	�%KDQGDUL��0�� �������

$XJXVW��� 3UDFWLFDO� WLSV� IRU� VXUJLFDO� UHVHDUFK�� 5HVHDUFK�

TXHVWLRQV�� K\SRWKHVHV� DQG� REMHFWLYHV�� &DQDGLDQ� MRXUQDO� RI�

VXUJHU\�� -RXUQDO� FDQDGLHQ� GH� FKLUXUJLH��

KWWSV���ZZZ�QFEL�QOP�QLK�JRY�SPF�DUWLFOHV�30&������

��� 
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)HUGLDQVDK��5���������-DQXDU\������3XEOLVKHU�-XUQDO�,QWHUQDVLRQDO�GDQ�

QDVLRQDO� EHUJHQJVL� �� ULGZDQ� LQVWLWXWH�� /HPEDJD� 3XEOLNDVL�

-XUQDO� 1DVLRQDO� 	� ,QWHUQDVLRQDO��

KWWSV���ULGZDQLQVWLWXWH�FR�LG�SXEOLVKHU�MXUQDO�

LQWHUQDVLRQDO����B%LRPHGB&HQWUDO� 

)RUG��/��6����������3URFHVV�WKHRORJ\��$Q�LQWURGXFWRU\�H[SRVLWLRQ��E\�

-RKQ� %�� &REE-U�� DQG� 'DYLG� 5D\� *ULIILQ�� 3KLODGHOSKLD��

:HVWPLQVWHU�3UHVV������������SDJHV����������37�� ��FKULVW�LQ�D�

SOXUDOLVWLF� DJH�� E\� -RKQ� %�� &REE� -U��� 3KLODGHOSKLD��

:HVWPLQVWHU�3UHVV������������SDJHV�����������&3$���+RUL]RQV��

���������²�����KWWSV���GRL�RUJ���������V����������������� 

)XUVHWK�� ,��� 	� (YHUHWW�� (�/�� ������� $� *XLGH� IRU� 6HDUFKLQJ� 7KH�

/LWHUDWXUH� LQ�'RLQJ�<RXU�0DVWHU·V�'LVVHUWDWLRQ��&KDSWHU� ���

6$*(��/RQGRQ� 

)XUVHWK��,���	�(YHUHWW��(�/����������5HYLHZLQJ�5HVHDUFK�/LWHUDWXUH�LQ�

'RLQJ� <RXU� 0DVWHU·V� 'LVVHUWDWLRQ�� &KDSWHU� ��� 6$*(��

/RQGRQ� 

*DPSHU�� -�� �������� 5HVHDUFK�0HWKRGV� (PSLULFDO�([SHULPHQWDO� &6�

5HVHDUFK�0HWKRGV��)UHH�8QLYHUVLW\�RI�%R]HQ�%RO]DQR� 

*D\��/��5���	�'LHKO��3��/����������5HVHDUFK�PHWKRGV�IRU�EXVLQHVV�DQG�

0DQDJHPHQW��3UHQWLFH�+DOO�� 

*UDQW�� &��� 	� 2VDQORR�� $�� �������� 8QGHUVWDQGLQJ�� VHOHFWLQJ�� DQG�

LQWHJUDWLQJ�D�WKHRUHWLFDO�IUDPHZRUN�LQ�GLVVHUWDWLRQ�UHVHDUFK��

&UHDWLQJ� WKH� EOXHSULQW� IRU� \RXU� ´KRXVH�µ� $GPLQLVWUDWLYH�

,VVXHV� -RXUQDO� (GXFDWLRQ� 3UDFWLFH� DQG� 5HVHDUFK�� ������

KWWSV���GRL�RUJ�������������������� 

*URVV�� &�� �������� 6FLHQWLILF� PLVFRQGXFW�� $QQXDO� 5HYLHZ� RI�

3V\FKRORJ\�� ������� ���²�����

KWWSV���GRL�RUJ���������DQQXUHY�SV\FK��������������� 

*XLGHV��&LWDWLRQ�VW\OHV��$3$��0/$��&KLFDJR��7XUDELDQ��,(((��,(((�

VW\OH�� ,(((� 6W\OH� �� &LWDWLRQ� 6W\OHV�� $3$�� 0/$�� &KLFDJR��

7XUDELDQ��,(((���*XLGHV�DW�8QLYHUVLW\�RI�3LWWVEXUJK���Q�G����

KWWSV���SLWW�OLEJXLGHV�FRP�FLWDWLRQKHOS�LHHH� 



��� 

 

+DUODQG��'��-����������67(0�6WXGHQW�5HVHDUFK�+DQGERRN��$UOLQJWRQ��

$UOLQJWRQ��9LUJLQLD��167$SUHVV� 

+DVLEXDQ�� =�� $�� ��������0HWRGRORJL� 3HQHOLWLDQ� 3DGD� %LGDQJ� ,OPX�

.RPSXWHU� GDQ� 7HNQRORJL� ,QIRUPDVL�� 'HSRN�� )DVLONRP�

8QLYHUVLWDV�,QGRQHVLD� 

+HOS� DQG� VXSSRUW�� 0HDVXULQJ� 5HVHDUFK� 4XDOLW\� DQG� ,PSDFW� ��

5HVHDUFK� *XLGH�� -RXUQDO� 4XDOLW\� DQG� ,PSDFW�� -RXUQDO�

4XDOLW\� DQG� ,PSDFW� �� 0HDVXULQJ� 5HVHDUFK� 4XDOLW\� DQG�

,PSDFW� �� 5HVHDUFK�*XLGH� ��+HOS� DQG� 6XSSRUW� DW�0XUGRFK�

8QLYHUVLW\�� �Q�G����

KWWSV���OLEJXLGHV�PXUGRFK�HGX�DX�PHDVXUHBUHVHDUFK�MRXU

QDO� 

+RZ�GR� ,� ILQG� RXW� WKH� ULJKW� QRYHOW\� RI� D� FHUWDLQ� UHVHDUFK� HDVLO\"�

�Q�G����

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�+RZBGRB,BILQGBRXWB

WKHBULJKWBQRYHOW\BRIBDBFHUWDLQBUHVHDUFKBHDVLO\� 

+RZ�WR�FLWH�D�UHVHDUFK�SDSHU�LQ�������&LWDWLRQ�VW\OHV�JXLGH�_������Q�G��

E��� KWWSV���UHVHDUFK�FRP�UHVHDUFK�KRZ�WR�FLWH�D�UHVHDUFK�

SDSHU� 

+RZ�WR�GR�JRRG�UHVHDUFK��+RZ�WR�GR�UHVHDUFK�LQ�FRPSXWHU�VFLHQFH��

������� -XO\� �����

KWWSV���ZZZ�VLWH�XRWWDZD�FD�aERFKPDQQ�3URMHFWV�KRZ�

WR�GR�JRRG�UHVHDUFK�LQGH[�KWPO� 

+RZ�WR�VWDUW�D�UHVHDUFK�ZRUN�LQ�&RPSXWHU�6FLHQFH��$�)UDPHZRUN�

IRU� EHJLQQHUV�� �0DQFKHVWHU� H6FKRODU� �� 7KH� 8QLYHUVLW\� RI�

0DQFKHVWHU��� ��������

KWWSV���ZZZ�HVFKRODU�PDQFKHVWHU�DF�XN�XN�DF�PDQ�

VFZ�������� 

+RZ� WR�ZULWH� D� UHVHDUFK�SDSHU� IRU�SXEOLFDWLRQ��2XWOLQH�� IRUPDW� ����

�Q�G��F��� KWWSV���UHVHDUFK�FRP�UHVHDUFK�KRZ�WR�ZULWH�D�

UHVHDUFK�SDSHU� 



��� 

 

,(((� FLWDWLRQ� *XLGHOLQHV�SGI�� �Q�G��D��� KWWSV���LHHH�

GDWDSRUW�RUJ�VLWHV�GHIDXOW�ILOHV�DQDO\VLV����,(((���&LWD

WLRQ���*XLGHOLQHV�SGI� 

,OPLDKNX�FRP�� �������0DUFK������ ��%HVDU�'DIWDU�3HQHUELW�GL� -XUQDO�

6FRSXV�� 0(',$� ,/08��

KWWSV���ZZZ�LOPLDKNX�FRP�����������EHVDU�GDIWDU�

SHQHUELW�GL�VFRSXV�KWPO� 

,QGRQHVLD�WRS�UDQNLQJ�MRXUQDOV�EDVHG�RQ�&LWH6FRUH��VFLPDJRMU��DQG�

���� �Q�G����

KWWSV���OOGLNWL���ULVWHNGLNWL�JR�LG������������LQGRQHVLD�

���KLJKHVW�UDQNLQJ�MRXUQDOV�EDVHG�RQ�FLWHVFRUH�VFLPDJRMU�

DQG�VQLS������VFRSXV�HOVHYLHU�KWPO� 

,V�TXDQWLWDWLYH�UHVHDUFK�VXSHULRU�WR�TXDOLWDWLYH�UHVHDUFK"�_�VROYHG��

��������

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�,VBTXDQWLWDWLYHBUHVHD

UFKBVXSHULRUBWRBTXDOLWDWLYHBUHVHDUFK� 

,VHNL� H�FRQIHUHQFHV�� ,6(.,�� �Q�G���� KWWSV���ZZZ�LVHNL�

IRRG�QHW�LVHNL�H�FRQIHUHQFHV� 

-DWL�� *��� *XQDZDQ�� $�� $��� 	� -DWPLNR��:�� �������� '\QDPLF� VZDUP�

SDUWLFOH�IRU�IDVW�PRWLRQ�YHKLFOH�WUDFNLQJ��(75,�-RXUQDO���������

��²����KWWSV���GRL�RUJ���������HWULM����������� 

-RKQVRQ��'��6���������1RYHPEHU������&KDOOHQJHV�IRU�7&6�>16)�����@��

KWWS���ZZZ�UHVHDUFK�DWW�FRP��(�����%&GVM�QVIOLVW�KWP

O�� 

-RQHV�� ,�� �������� 0L[LQJ� 4XDOLWDWLYH� DQG� 4XDQWLWDWLYH�0HWKRGV� LQ�

6SRUWV�)DQ�5HVHDUFK��7KH�4XDOLWDWLYH�5HSRUW������������ 

-RXUQDO� DUWLFOH��'LVFXVVLRQ�� -RXUQDO�$UWLFOH��'LVFXVVLRQ×�� %LRORJLFDO�

(QJLQHHULQJ� &RPPXQLFDWLRQ� /DE�� �Q�G����

KWWSV���PLWFRPPODE�PLW�HGX�EH�FRPPNLW�MRXUQDO�DUWLFOH�

GLVFXVVLRQ�� 

  



��� 

 

-RXUQDO� 3ULQW� DQG� (OHFWURQLF� 6XEVFULSWLRQ� 3ULFHV�� (OVHYLHU��

ZZZ�HOVHYLHU�FRP�� �Q�G��D���

KWWSV���ZZZ�HOVHYLHU�FRP�ERRNV�DQG�MRXUQDOV�MRXUQDO�

SULFLQJ� 

-XUQDO� <DQJ� SHUOX� 'LSHUWLPEDQJNDQ� 8QWXN� NHQDLNDQ�

SDQJNDW�-DEDWDQ� ���� �Q�G����

KWWSV���SDN�ULVWHNGLNWL�JR�LG�SRUWDO�"S ��� 

.DPXV� %HVDU� %DKDVD� ,QGRQHVLD� �.%%,��� �������� 5HWULHYHG� IURP�

.DPXV�%HVDU�%DKDVD�,QGRQHVLD��.%%,���KWWS���NEEL�ZHE�LG� 

.HPHQWHULDQ� 3HQGLGLNDQ�� .HEXGD\DDQ�� 5LVHW�� GDQ� 7HNQRORJL�

5HSXEOLN�,QGRQHVLD���Q�G����5HWULHYHG�IURP�7HVDXUXV�7HPDWLV�

%DKDVD�,QGRQHVLD��KWWS���WHVDXUXV�NHPGLNEXG�JR�LG� 

.LYXQMD�� &�� �������� 'LVWLQJXLVKLQJ� EHWZHHQ� WKHRU\�� WKHRUHWLFDO�

IUDPHZRUN�� DQG� &RQFHSWXDO� )UDPHZRUN�� $� V\VWHPDWLF�

UHYLHZ� RI� OHVVRQV� IURP� WKH� )LHOG�� ,QWHUQDWLRQDO� -RXUQDO� RI�

+LJKHU� (GXFDWLRQ�� ������ ����

KWWSV���GRL�RUJ���������LMKH�Y�Q�S��� 

.RDV�GRFWRU�� ������� 'HFHPEHU� ����� $SD� ,78� $UWLFOH� 3URFHVVLQJ�

&KDUJH� �$3&�"�� .RDV�'RFWRU��

KWWSV���NRDV�GRFWRU�FRP�LG�DSD�LWX�DUWLFOH�SURFHVVLQJ�

FKDUJH�DSF�� 

/DQQLQJ��6����������$�PRGHUQ��VLPSOLILHG�FLWDWLRQ�VW\OH�DQG�VWXGHQW�

UHVSRQVH�� 5HIHUHQFH� 6HUYLFHV� 5HYLHZ�� ������� ��²����

KWWSV���GRL�RUJ���������UVU�������������� 

/HHG\��3��'���	�2UPURG��-��(����������3UDFWLFDO�UHVHDUFK��3ODQQLQJ�DQG�

GHVLJQ��SHDUVRQ�HGXFDWLRQ�,QWHUQDWLRQDO�� 

/L�� '�� ������� $XJXVW� ����� �� �� EDVHOLQHV��0DFKLQH� /HDUQLQJ� %ORJ� _�

0/#&08� _� &DUQHJLH� 0HOORQ� 8QLYHUVLW\��

KWWSV���%ORJ�0O�&PX�(GX��������������%DVHOLQHV�� 

/LEJXLGHV��5HVHDUFK� VNLOOV� WXWRULDO��:HOFRPH��:HOFRPH� ��5HVHDUFK�

6NLOOV�7XWRULDO���/LE*XLGHV�DW�(PSLUH�6WDWH�8QLYHUVLW\���Q�G����

KWWSV���VXEMHFWJXLGHV�VXQ\HPSLUH�HGX�UHVHDUFKVNLOOVWXWRUL

DO� 



��� 

 

/LSRZVNL�� (�� (�� �������� 'HYHORSLQJ� JUHDW� UHVHDUFK� TXHVWLRQV��

$PHULFDQ�-RXUQDO�RI�+HDOWK�6\VWHP�3KDUPDF\��������������²

������KWWSV���GRL�RUJ���������DMKS������� 

/LWHUDWXUH� UHYLHZ� �� SRSS\� 6�� ZLQDQWL�� ��������

KWWS���SRSS\VZ�VWDII�XJP�DF�LG�SRVWV�I\L�OLWHUDWXUH�

UHYLHZ�� 

0DQJOD��3���������-XO\������&KRRVLQJ�WKH�UHVHDUFK�WRSLF�DQG�UHDGLQJ�

LWV� OLWHUDWXUH�� 3\,PDJH6HDUFK��

KWWSV���S\LPDJHVHDUFK�FRP������������FKRRVLQJ�WKH�

UHVHDUFK�WRSLF�DQG�UHDGLQJ�LWV�OLWHUDWXUH�� 

0DUVKDOO�� &��� 5RVVPDQ�� *�� %��� 	� %ODQFR�� *�� /�� �������� 'HVLJQLQJ�

TXDOLWDWLYH�UHVHDUFK��6$*(�3XEOLVKLQJ��,QF�� 

0D\D� 6DUL�� 1�� =�� �������� 3HQJDUXK� 6WUDWHJL� ELVQLV�� 0HWRGD�

3HQJHPEDQJDQ� 6LVWHP� �V\VWHP� GHYHORSPHQW� OLIH� F\FOH���

7(5+$'$3� .XDOLWDV� 6LVWHP� ,QIRUPDVL� DNXQWDQVL� �6XUYHL�

3DGD� SW� /HQ� ,QGXVWUL� 3HUVHUR�%XPQ� ,QGXVWUL� 6WUDWHJLV� GL�

,QGRQHVLD��� 626,2+80$1,7$6�� ������� ��²����

KWWSV���GRL�RUJ����������VRVLRKXPDQLWDV�Y��L������ 

0D\R�� 1��� $VDQR�� 0��� 	� %DUELF�� 6�� �������� :KHQ� LV� D� UHVHDUFK�

TXHVWLRQ�QRW�D�UHVHDUFK�TXHVWLRQ"�-RXUQDO�RI�5HKDELOLWDWLRQ�

0HGLFLQH�� ������� ���²�����

KWWSV���GRL�RUJ����������������������� 

0F0LOODQ�� -��+���	� 6FKXPDFKHU�� 6�� �������� 5HVHDUFK� LQ� (GXFDWLRQ��

1HZ�<RUN��/RQJPDQ� 

0HQGHOH\�� �Q�G���� KWWSV���ZZZ�PHQGHOH\�FRP�JXLGHV�POD�

FLWDWLRQ�JXLGH�� 

0HQHOXVXUL�%HVDUQ\D�%LD\D�SURVHV�SXEOLNDVL�DUWLNHO�GL�MXUQDO������Q�G��

D��� KWWSV���QD]URHO�LG������������PHQHOXVXUL�EHVDUQ\D�

ELD\D�SURVHV�SXEOLNDVL�DUWLNHO�GL�MXUQDO�LQWHUQDVLRQDO�

EHUHSXWDVL�� 

  



��� 

 

0HQRQ��9���	�0XUDOHHGKDUDQ��$����������6DODPL�VOLFLQJ�RI�GDWD�VHWV��

:KDW�WKH�\RXQJ�UHVHDUFKHU�QHHGV�WR�NQRZ��,QGLDQ�-RXUQDO�RI�

3V\FKRORJLFDO� 0HGLFLQH�� ������� ���²�����

KWWSV���GRL�RUJ�������������������������� 

0HUULDP�:HEVWHU� 'LFWLRQDU\�� �Q�G���� 5HWULHYHG� IURP� 0HUULDP�

:HEVWHU��KWWSV���ZZZ�PHUULDP�ZHEVWHU�FRP� 

0HUULDP�:HEVWHU�� �Q�G���� $PHULFD·V� PRVW� WUXVWHG� GLFWLRQDU\��

0HUULDP�:HEVWHU��KWWSV���ZZZ�PHUULDP�ZHEVWHU�FRP�� 

0HWRGRORJL� 3HQHOLWLDQ� 3DGD�ELGDQJ� LOPX� NRPSXWHU� GDQ� ���� ��������

KWWSV���UHSRVLWRU\�GLQXV�DF�LG�GRFV�DMDU�%8.8�

0(72'(�3(1(/,7,$1�3$'$�%,'$1*�,.20�7,�

=$,1$/�$�+$6,%8$1��SGI� 

0LJKW�� 0�� �Q�G���� 7KH� ,OOXVWUDWHG� *XLGH� WR� D� SK�'���

KWWSV���PDWW�PLJKW�QHW�DUWLFOHV�SKG�VFKRRO�LQ�SLFWXUHV�� 

0,7�$UWLILFLDO�,QWHOOLJHQFH�/DERUDWRU\����������$,�0DJD]LQH����������²

����KWWSV���GRL�RUJ���������DLPDJ�Y�L����� 

0ROHRQJ�� /�� -�� ��������0HWRGRORJL� 3HQHOLWLDQ� .XDOLWDWLI�� %DQGXQJ��

5HPDMD�5RVGD�.DU\D� 

0RUVH��-����������3ULQVLS�3ULQVLS�0HWRGH�&DPSXUDQ�'DQ�5DQFDQJDQ�

3HQHOLWLDQ�0XOWLPHWRGH��<RJ\DNDUWD��3XVWDND�3HODMDU� 

1DUEXNR��&���	�$FKPDGL��$����������0HWRGRORJL�3HQHOLWLDQ��-DNDUWD��

%XPL�$NVDUD� 

1DWXUH� 3XEOLVKLQJ� *URXS�� �Q�G��D��� 1DWXUH� QHZV��

KWWSV���ZZZ�QDWXUH�FRP�QDWXUH�IRU�DXWKRUV�SXEOLVKLQJ�

RSWLRQV� 

1XUJL\DQWRUR�� %�� �������� 3HQLODLDQ� GDODP� 3HQJDMDUDQ� %DKDVD� GDQ�

6DVWUD����HG����<RJ\DNDUWD��%)3(� 

1XUPDOD� 'HZL�� 5��� 0DXODQD�� ,��� 	� 0XKDG]LE�� 0�� �������� 7KH�

LQIOXHQFH�RI�DXGLWRU� LQGHSHQGHQFH��ZRUN�H[SHULHQFH��ZRUN�

VDWLVIDFWLRQ��DQG�DXGLWRU�FRPSHWHQF\�DJDLQVW�DXGLW�TXDOLW\��

,QGRQHVLDQ� 0DQDJHPHQW� DQG� $FFRXQWLQJ� 5HVHDUFK�� �������

��²����KWWSV���GRL�RUJ����������LPDU�Y��L������� 



��� 

 

2OLYHU��3����������7KH�OLWHUDWXUH�UHYLHZ��,Q�:ULWLQJ�\RXU�7KHVLV���NDS��

���/RQGRQ��6$*(� 

2QOLQH� REMHFW� WUDFNLQJ��$� EHQFKPDUN� ��&9)�RSHQ� DFFHVV�� �Q�G��E���

KWWSV���RSHQDFFHVV�WKHFYI�FRP�FRQWHQWBFYSUB�����SDSHUV

�:XB2QOLQHB2EMHFWB7UDFNLQJB����B&935BSDSHU�SGI� 

2SHQ�DFFHVV�XVHU�OLFHQVH��(OVHYLHU�3ROLF\��ZZZ�HOVHYLHU�FRP���Q�G��

E��� KWWSV���ZZZ�HOVHYLHU�FRP�RSHQ�DFFHVV�RSHQ�DFFHVV�

MRXUQDOV� 

2[IRUG� /HDUQHU·V� GLFWLRQDULHV� _� ILQG� GHILQLWLRQV�� WUDQVODWLRQV�� ����

�Q�G����KWWSV���ZZZ�R[IRUGOHDUQHUVGLFWLRQDULHV�FRP�XV�� 

3DGPDSHUXPD�� &��� 6DPDUDWKXQJD�� 7��� 	� .DWXODQGD�� 3�� ��������

3ODJLDULVP� DQG� HWKLFV� RI�ZULWLQJ� DQG� 3XEOLVKLQJ� 6FLHQWLILF�

5HVHDUFK�$UWLFOHV��&H\ORQ�-RXUQDO�RI�0HGLFDO�6FLHQFH���������

���KWWSV���GRL�RUJ���������FMPV�Y��L������� 

3DO�6LQJK�5DJKDYD��*���������0D\������,V�FLWDWLRQ�D�JRRG�FULWHULRQ"��

1DWXUH� 1HZV��

KWWSV���ZZZ�QDWXUH�FRP�DUWLFOHV�QLQGLD���������� 

3DWQDLN�� 6�� 	� 6ZDURRS�� 6�� ������� +\SRWKHVL]LQJ� 7KH� 5HVHDUFK�

4XHVWLRQ� ,QGLDQ� -RXUQDO� RI� 3XEOLF� +HDOWK� 5HVHDUFK� 	�

'HYHORSPHQW� �� ���� 

3HQFDULDQ���.%%,�9,�'DULQJ���Q�G����KWWSV���NEEL�NHPGLNEXG�JR�LG�� 

3HQJLQGHNV� -XUQDO�� 3HQJLQGHNV� -XUQDO� _� -XUQDO� $NXDWLNOHVWDUL��

�Q�G����

KWWSV���RMV�XPUDK�DF�LG�LQGH[�SKS�DNXDWLNOHVWDUL�LQGHNV� 

3HQWLQJQ\D� 6LWDVL� 'DODP� .DU\D� LOPLDK�� %HUDQGD�� �Q�G����

KWWSV���VLQ�IVW�XLQ�DODXGGLQ�DF�LG�SHQWLQJQ\D�VLWDVL�GDODP�

NDU\D�LOPLDK�� 

3HUPHQGLNEXG�1R�����WDKXQ�������'DWDEDVH�3HUDWXUDQ�_�-',+�%3.��

�Q�G����

KWWSV���SHUDWXUDQ�ESN�JR�LG�'HWDLOV��������SHUPHQGLNEX

G�QR����WDKXQ������ 



��� 

 

3HUPHQGLNEXG� 1R�� ��� 7DKXQ� ����� 7HQWDQJ� 3HQHUDSDQ� .HUDQJND�

NXDOLILNDVL� 1DVLRQDO� ,QGRQHVLD� %LGDQJ� SHQGLGLNDQ� WLQJJL��

'DWDEDVH� 3HUDWXUDQ� 3HUXQGDQJ�XQGDQJDQ� ,QGRQHVLD� ��

>3(5$785$1�*2�,'@�� ������� )HEUXDU\� �����

KWWSV���SHUDWXUDQ�JR�LG�LG�SHUPHQGLNEXG�QR����WDKXQ�

����� 

3HUSXVWDNDDQ� IDNXOWDV� ,OPX� .RPSXWHU�� �Q�G��D���

KWWSV���ORQWDU�FV�XL�DF�LG�/RQWDU�RSDF�WKHPHV�QHZXL�GHW

DLO�MVS"LG �����	ORNDVL ORNDO� 

3HUSXVWDNDDQ� IDNXOWDV� ,OPX� .RPSXWHU�� �Q�G��E���

KWWSV���ORQWDU�FV�XL�DF�LG�/RQWDU�RSDF�WKHPHV�QHZXL�GHW

DLO�MVS"LG �����	ORNDVL ORNDO� 

3ODJLDULVP�� 8QLYHUVLW\� RI� 2[IRUG�� �Q�G����

KWWSV���ZZZ�R[�DF�XN�VWXGHQWV�DFDGHPLF�JXLGDQFH�VNLOO

V�SODJLDULVP� 

3ORV�� ������� 1RYHPEHU� ����� +RZ� WR� ZULWH� D� JUHDW� WLWOH�� 3/26��

KWWSV���SORV�RUJ�UHVRXUFH�KRZ�WR�ZULWH�D�JUHDW�WLWOH�� 

3UDVHW\R� %DPEDQJ�� /�� 0�� �������� 0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI��

-DNDUWD��5DMD�*UDILQGR� 

3XEOLFDWLRQ� FRVWV� DQG� IXQGLQJ�� 6SULQJHU2SHQ�� �Q�G����

KWWSV���ZZZ�VSULQJHURSHQ�FRP�DERXW�SXEOLFDWLRQ�FRVWV�

DQG�IXQGLQJ� 

3XEOLFDWLRQ� PLVFRQGXFW�� �Q�G����

KWWSV���ZZZ�QGSXEOLVKHU�LQ�SXEOLFDWLRQFRQGXFW�SKS��a�W

H[W 3XEOLFDWLRQ���PLVFRQGXFW���LQFOXGHV���SODJLDULVP

��&���IDEULFDWLRQ�RYHUODSSLQJ���SXEOLFDWLRQ��&���DQ

G���VDODPL���SXEOLFDWLRQ�� 

3XVSLWDVDUL��5��'���0D·VXP��0��$���$OKDPLGL��0��5���.XUQLDQLQJVLK��

	�-DWPLNR��:����������*HQHUDWLYH�$GYHUVDULDO�1HWZRUNV�IRU�

XQEDODQFHG�IHWDO�KHDUW�UDWH�VLJQDO�FODVVLILFDWLRQ��,&7�([SUHVV��

���������²�����KWWSV���GRL�RUJ���������M�LFWH������������� 



��� 

 

3XWUD��0�� )�� ��������0HQJNRPELQDVLNDQ�0HWRGH�� 6XDWX�$OWHUQDWLI�

3HQHOLWLDQ� 'DODP� ,OPX� .HRODKUDJDDQ�� 3URVLGLQJ� 6HPLQDU�

1DVLRQDO�2ODKUDJD�/37.�9,,,��<RJ\DNDUWD��81<� 

5HFRPPHQG�PH�SOHDVH�MRXUQDOV��LQGH[HG�LQ�6FRSXV��ZKLFK������Q�G��

E���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�5HFRPPHQGBPHBSOH

DVHBMRXUQDOVBLQGH[HGBLQB6FRSXVBZKLFKBDUHBQRWBDVNLQJBIH

HBIRUBSXEOLVKLQJBDUWLFOHV� 

5HVHDUFK� JXLGHV�� 0HDVXULQJ� UHVHDUFK� LPSDFW�� 6FRSXV� ´FRPSDUH�

VRXUFHVµ�WRRO��6FRSXV�´&RPSDUH�6RXUFHVµ�7RRO���0HDVXULQJ�

5HVHDUFK� ,PSDFW� �� 5HVHDUFK� *XLGHV� DW� 5XQ� 5XQ� 6KDZ�

/LEUDU\�� &LW\� 8QLYHUVLW\� RI� +RQJ� .RQJ�� �Q�G����

KWWSV���OLEJXLGHV�OLEUDU\�FLW\X�HGX�KN�UHVHDUFKLPSDFW�VFR

SXV�FRPSDUH�MRXUQDO�

WRRO��a�WH[W +RZ���WR���DFFHVV���6FRSXV������&RP

SDUH���6RXUFHV������WRRO��)��

$FFHVV���6FRSXV	WH[W /RJJLQJ���LQ���6FRSXV��&���

VHOHFW���6RXUFHV�RQ���WKH���ULJKW��'KDQG���VLGH�� 

5HVHDUFK�JXLGHV��2UJDQL]LQJ�DFDGHPLF�UHVHDUFK�SDSHUV��7KHRUHWLFDO�

IUDPHZRUN��7KHRUHWLFDO�)UDPHZRUN���2UJDQL]LQJ�$FDGHPLF�

5HVHDUFK� 3DSHUV� �� 5HVHDUFK� *XLGHV� DW� 6DFUHG� +HDUW�

8QLYHUVLW\�� ��������

KWWSV���OLEUDU\�VDFUHGKHDUW�HGX�F�SKS"J �����	S ������� 

5HVHDUFK�LQWHUHVWV��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��8QLYHUVLW\�RI�

7RURQWR�� �Q�G����

KWWSV���ZHE�FV�WRURQWR�HGX�JUDGXDWH�UHVHDUFK�LQWHUHVWV� 

5HVHDUFK�PHWKRGV� IRU�EXVLQHVV��$� VNLOO�EXLOGLQJ�DSSURDFK�� ��������

/HDGHUVKLS� 	DPS�� 2UJDQL]DWLRQ� 'HYHORSPHQW� -RXUQDO��

����������²�����KWWSV���GRL�RUJ���������ORGM�������������� 

5LWFKLH��-��/HZLV��-��1LFKROOV��&�0��	�2UPVWRQ��5�������� 4XDOLWDWLYH�

5HVHDUFK�3UDFWLFH��$�*XLGH�IRU�6RFLDO�6FLHQFH�6WXGHQWV�DQG�

5HVHDUFKHUV� 6DJH��7KRXVDQG�2DNV��&$� 



��� 

 

5XGG\DQWR�� &�� �������� 3HGRPDQ� 3HQXOLVDQ� .DU\D� ,OPLDK��

'HSDUWHPHQ� 3HQGLGLNDQ� 1DVLRQDO�� 3XVDW� %DKDVD�� %DODL�

%DKDVD�'HQSDVDU�� 

6�� $ULNXQWR� 3URVHGXU� 3HQHOLWLDQ�� 6XDWX� 3HQGHNDWDQ�

3UDNWHN� 3HQHUELW�5LQHND�&LSWD��<RJ\DNDUWD������ 

6DODPL� VOLFLQJ� IDFWVKHHW�� �Q�G��F���

KWWSV���ZZZ�HOVHYLHU�FRP�BBGDWD�DVVHWV�SGIBILOH�������

������6DODPL�6OLFLQJ�IDFWVKHHW�0DUFK������SGI� 

6DQGEHUJ��-���	�$OYHVVRQ��0����������:D\V�RI�FRQVWUXFWLQJ�UHVHDUFK�

TXHVWLRQV�� JDS�VSRWWLQJ� RU� SUREOHPDWL]DWLRQ"�

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B:D\

VBRIBFRQVWUXFWLQJBUHVHDUFKBTXHVWLRQVB*DS�

VSRWWLQJBRUBSUREOHPDWL]DWLRQ� 

6D\V�� 6DMLWKD�� 6��� VD\V��(��$���	� VD\V��1�� ������� 6HSWHPEHU����� ,(((�

6W\OH�*XLGH��+RZ�'R� \RX� DGG� UHIHUHQFHV� DQG� FLWDWLRQV� LQ�

\RXU� PDQXVFULSW"�� (QDJR� $FDGHP\��

KWWSV���ZZZ�HQDJR�FRP�DFDGHP\�LHHH�UHIHUHQFLQJ�

FLWDWLRQ�VW\OH�JXLGH�� 

6FRSXV� FRQWHQW� SROLF\� DQG� VHOHFWLRQ�� (OVHYLHU�� ZZZ�HOVHYLHU�FRP��

�Q�G���� KWWSV���ZZZ�HOVHYLHU�FRP�VROXWLRQV�VFRSXV�KRZ�

VFRSXV�ZRUNV�FRQWHQW�FRQWHQW�SROLF\�DQG�VHOHFWLRQ� 

6FRSXV� 0HWULFV�� (OVHYLHU�� ZZZ�HOVHYLHU�FRP�� �Q�G��E���

KWWSV���ZZZ�HOVHYLHU�FRP�VROXWLRQV�VFRSXV�KRZ�

VFRSXV�ZRUNV�PHWULFV� 

6HNDUDQ��8���	�%RXJLH��5����������5HVHDUFK�0HWKRGV�IRU�%XVLQHVV��$�

6NLOO�%XLOGLQJ�$SSURDFK����HG��� 

6HOHFWLQJ�DQG�GHYHORSLQJ�D�/HJDO�5HVHDUFK�7RSLF��0HOERXUQH�/DZ�

6FKRRO�� �Q�G����

KWWSV���ODZ�XQLPHOE�HGX�DX�VWXGHQWV�MG�VWXGLHV�HQUROPH

QW�OHJDO�UHVHDUFK� 

6HWKPLQL�� ������� 'HFHPEHU� ���� :KDW� LV� WKH� GLIIHUHQFH� EHWZHHQ�

MRXUQDO� DQG� &RQIHUHQFH� 3DSHU�� &RPSDUH� WKH� 'LIIHUHQFH�

%HWZHHQ� 6LPLODU� 7HUPV��



��� 

 

KWWSV���ZZZ�GLIIHUHQFHEHWZHHQ�FRP�ZKDW�LV�WKH�

GLIIHUHQFH�EHWZHHQ�MRXUQDO�DQG�FRQIHUHQFH�SDSHU�� 

6HWKPLQL�� ������� 2FWREHU� ����� :KDW� LV� WKH� GLIIHUHQFH� EHWZHHQ�

SXEOLFDWLRQ� DQG� -RXUQDO�� &RPSDUH� WKH�'LIIHUHQFH� %HWZHHQ�

6LPLODU� 7HUPV��

KWWSV���ZZZ�GLIIHUHQFHEHWZHHQ�FRP�ZKDW�LV�WKH�

GLIIHUHQFH�EHWZHHQ�SXEOLFDWLRQ�DQG�MRXUQDO��3XEOLFDWLRQ� 

6NULSVL� 6�� YV�� 7HVLV� 6�� YV�� 'LVHUWDVL� 6��� 'HSDUWHPHQ� 6LVWHP�

,QIRUPDVL�� ������� -DQXDU\� �����

KWWSV���ZZZ�LWV�DF�LG�VL�SURJUDP�VWXGL�V��VNULSVL�V��YV�

WHVLV�V��YV�GLVHUWDVL�V��� 

6Q\GHU��+����������/LWHUDWXUH�UHYLHZ�DV�D�UHVHDUFK�PHWKRGRORJ\��$Q�

RYHUYLHZ�DQG�JXLGHOLQHV��-RXUQDO�RI�%XVLQHVV�5HVHDUFK�������

���²�����KWWSV���GRL�RUJ���������M�MEXVUHV������������� 

6RHUMRQR��6����������3HQJDQWDU�6RVLRORJL��-DNDUWD��5DMD�*UDILQGR� 

6UKROHF�� 0�� ������� 6HSWHPEHU� ���� 5HWUDFWHG� DUWLFOH�� 3UHGDWRU\�

3XEOLVKLQJ�LQ�VFRSXV��(YLGHQFH�RQ�FURVV�FRXQWU\�GLIIHUHQFHV�

�� VFLHQWRPHWULFV�� 6SULQJHU/LQN��

KWWSV���OLQN�VSULQJHU�FRP�DUWLFOH���������V����������

�������� 

6WDOOHU��$�� �������-DQXDU\�����1RYHOW\� LQ�VFLHQFH�²�UHDO�QHFHVVLW\�RU�

GLVWUDFWLQJ� REVHVVLRQ"�� (&6��

KWWSV���ZZZ�HOHFWURFKHP�RUJ�HFVQHZV�QRYHOW\�VFLHQFH�

UHDO�QHFHVVLW\�GLVWUDFWLQJ�REVHVVLRQ�� 

6WHS� 2QH�� 6HOHFW� D� WRSLF�� �Q�G��E���

KWWSV���XN�VDJHSXE�FRP�VLWHV�GHIDXOW�ILOHV�XSP�

ELQDULHV������B0DFKLB7KHB/LWHUDWXUHB5HYLHZB�HBBBFK��S

GI� 

6WRQH�� 3�� ��������'HFLGLQJ� XSRQ� DQG� UHILQLQJ� D� UHVHDUFK� TXHVWLRQ��

3DOOLDWLYH� 0HGLFLQH�� ������� ���²�����

KWWSV���GRL�RUJ�������������������SP���[[� 



��� 

 

6XNDUGL� �������� 0DVDODK� .HEDUXDQ� 'DODP� 3HQHOLWLDQ� 7HNQRORJL�

,QGXVWUL� 3HUWDQLDQ�� -XUQDO� 7HNQRORJL� ,QGXVWUL�

3HUWDQLDQ YRO��� ����KDO���������� 

6XNDUGL����������0HWRGRORJL�3HQHOLWLDQ�3HQGLGLNDQ�.RPSHWHQVL�GDQ�

3UDNWLNQ\D��-DNDUWD��%XPL�$NVDUD� 

6XPEHU�$UWLNHO�,OPLDK�OHJDO�'DQ�*UDWLV��(ULF�.XQWR�$ULERZR���Q�G����

KWWSV���ZZZ�HULFNXQWR�FRP���������VXPEHU�DUWLNHO�

OHJDO�GDQ�JUDWLV�KWPO� 

6XPLQWRQR�� %��� 	� :LGKLDUVR�� :�� �������� $SOLNDVL� 0RGHO� 5DVFK�

8QWXN� 3HQHOLWLDQ� ,OPX�LOPX� 6RVLDO�� &LPDKL�� 7ULP�

.RPXQLNDWD�3XEOLVKLQJ�+RXVH� 

6XSDUGL�� )��'�� �Q�G����'DIWDU� SXEOLVKHU� -XUQDO� ,QWHUQDVLRQDO� 3DOLQJ�

%HUJHQJVL��-DVD�7UDQVODWH�-XUQDO��3URRIUHDG��$EVWUDN��$UWLNHO�

GDQ� 'RNXPHQ� ODLQ�� 3HQHUMHPDK� %HUVHUWLILNDW��

KWWSV���ZZZ�WUDQVODWHMXUQDO�FRP�EORJ�MXUQDO�GDIWDU�

SXEOLVKHU�MXUQDO�LQWHUQDVLRQDO�KWPO� 

6XSSRUW�� +RPH� �� 6XEMHFW� JXLGHV� DW� 8QLYHUVLW\� RI� 6\GQH\�� �Q�G����

KWWSV���OLEJXLGHV�OLEUDU\�XV\G�HGX�DX�F�SKS"J ������	S 

�������� 

7DVKDNNRUL�� $��� 	� 7HGGOLH�� &�� �������� 6DJH� +DQGERRN� RI� 0L[HG�

0HWKRGV� LQ� 6RFLDO� 	� %HKDYLRUDO �  �  �  �  �  �  �  �  �  � 5HVHDUFK��

KWWSV���GRL�RUJ����������������������� 

7HGUH��0���	�0RLVVHLQHQ��1�� ��������([SHULPHQWV� LQ�FRPSXWLQJ��$�

VXUYH\�� 7KH� 6FLHQWLILF� :RUOG� -RXUQDO�� ������ �²����

KWWSV���GRL�RUJ��������������������� 

7HVDXUXV� WHPDWLV� %DKDVD� ,QGRQHVLD�� 7HVDXUXV� 7HPDWLV� %DKDVD�

,QGRQHVLD���Q�G����KWWS���WHVDXUXV�NHPGLNEXG�JR�LG�� 

7KH�&KLFDJR�0DQXDO�RI�6W\OH����WK�HGLWLRQ��7KH�&KLFDJR�0DQXDO�RI�

6W\OH� 2QOLQH�� �Q�G����

KWWSV���ZZZ�FKLFDJRPDQXDORIVW\OH�RUJ�WRROVBFLWDWLRQJXLG

H�FLWDWLRQ�JXLGH���KWPO� 



��� 

 

7KH� ,OOXVWUDWHG� *XLGH� WR� D� SK�'��� �Q�G����

KWWSV���PDWW�PLJKW�QHW�DUWLFOHV�SKG�VFKRRO�LQ�SLFWXUHV�� 

7KH�1DWLRQDO�$HURQDXWLFV�DQG�6SDFH�$GPLQLVWUDWLRQ��1$6$����������

��� ����� 7HFKQRORJ\� 5HDGLQHVV� /HYHOV�� �&�� *�� 0DQQLQJ��

(GLWRU�� 5HWULHYHG� IURP�

KWWSV���ZZZ�QDVD�JRY�'LUHFWRUDWHV�+HR�6FDQ�(QJLQHHUL

QJ�7HFKQRORJ\�7HFKQRORJ\B5HDGLQHVVB/HYHO 

7KH�ZHOO�EXLOW�FOLQLFDO�TXHVWLRQ��$�NH\�WR�HYLGHQFH�EDVHG�GHFLVLRQV��

�������� $&3� -RXUQDO� &OXE�� ��������

KWWSV���GRL�RUJ���������DFSMF������������D��� 

7RQ\GZLVXVDQWR���������-XO\������´VWDWH�RI�WKH�DUWµ�SHQHOLWLDQ��7RQ\�

'� 6XVDQWR� 3K'� ,7,/� &2%,7� 72*$)��

KWWSV���QRWHV�LWV�DF�LG�WRQ\GZLVXVDQWR������������VWDWH�

RI�WKH�DUW�� 

8FO���������1RYHPEHU������:KDW�LV�WKH�VLJQLILFDQFH�RI�D�IORZFKDUW"��

&XOWXUH� 2QOLQH�� KWWSV���ZZZ�XFO�DF�XN�FXOWXUH�

RQOLQH�DVN�H[SHUW�\RXU�TXHVWLRQV�DQVZHUHG�ZKDW�

VLJQLILFDQFH�IORZFKDUW�

XSGDWHG��a�WH[W :KHQ���GHVLJQLQJ���DQG���SODQQLQJ

���D���&���GHFLVLRQ��&���GDWD��&���HWF� 

:DQJ��1���6KL��-���<HXQJ��'��<���	�-LD��-����������8QGHUVWDQGLQJ�DQG�

GLDJQRVLQJ�YLVXDO�WUDFNLQJ�V\VWHPV�������,(((�,QWHUQDWLRQDO�

&RQIHUHQFH� RQ� &RPSXWHU� 9LVLRQ� �,&&9���

KWWSV���GRL�RUJ���������LFFY���������� 

:HE�RI�6FLHQFH�*URXS��D�&��FRPSDQ\���Q�G����:HE�RI�VFLHQFH�PDVWHU�

MRXUQDO� OLVW� �� ZRV� 0-/� E\� &ODULYDWH��

KWWSV���SXEORQV�FRP�ZRV�RS�SXEOLVKHU������UHVHDUFK�

SXEOLVKHU� 

:KDW�DUH�WKH�GLIIHUHQFH�EHWZHHQ�FRQIHUHQFH�SDSHU��-RXUQDO�3DSHU�����

�Q�G��H���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�:KDWBDUHBWKHBGLIIHUH

QFHBEHWZHHQBFRQIHUHQFHBSDSHUBMRXUQDOBSDSHUBDQGBERRNB

FKDSWHU� 



��� 

 

:KDW�LV�DUWLFOH�SURFHVVLQJ�FKDUJH�DQG�ZK\�WKH�SXEOLFDWLRQ������Q�G��

F��� KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�:KDW�LV�DUWLFOH�

SURFHVVLQJ�FKDUJH�DQG�ZK\�WKH�SXEOLFDWLRQ�IHH�LV�FKDUJHG�

WR�$XWKRU� 

:KHUH�WR�JHW�WKH�(OVHYLHU�-RXUQDO�ZRUG�WHPSODWH×"�_�5HVHDUFKJDWH��

�Q�G��I���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�:KHUHBWRBJHWBWKHB(O

VHYLHUB-RXUQDOBZRUGB7HPSODWH� 

:K\�GR�MRXUQDOV�UHTXHVW�DXWKRUV�WR�SD\�DUWLFOH�SXEOLFDWLRQ������Q�G��

G���

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SRVW�:K\BGRBMRXUQDOVBUH

TXHVWBDXWKRUVBWRBSD\BDUWLFOHBSXEOLFDWLRQBFKDUJHVBEHIRUHB

SXEOLFDWLRQBDQGBUHTXLUHBDXWKRUVBWRBSD\BEHIRUHBDFFHVV� 

:LOVRQ��3����������$FDGHPLF�IUDXG��([FKDQJHV��7KH�,QWHUGLVFLSOLQDU\�

5HVHDUFK� -RXUQDO�� ������ ��²����

KWWSV���GRL�RUJ����������HLUM�Y�L������ 

:RUNVKRS�SHQXOLVDQ�GRFXPHQW�LOPLDK�GHQJDQ�ODWH[���ED\X������Q�G��

J���

KWWSV���HUILDQWR�VWDII�WHONRPXQLYHUVLW\�DF�LG�ILOHV��������

�EXNX�SGI� 

:RUOG� +HDOWK� 2UJDQL]DWLRQ�� �������� *OREDO� +HDOWK� (VWLPDWHV��

/HDGLQJ� &DXVHV� RI� 'HDWK�� :RUOG� +HDOWK� 2UJDQL]DWLRQ��

KWWSV���ZZZ�ZKR�LQW�GDWD�JKR�GDWD�WKHPHV�PRUWDOLW\�

DQG�JOREDO�KHDOWK�HVWLPDWHV�JKH�OHDGLQJ�FDXVHV�RI�GHDWK� 

:ULWH� DQG� VWUXFWXUH� D� MRXUQDO� DUWLFOH� ZHOO�� :ULWLQJ� \RXU� SDSHU��

$XWKRU� 6HUYLFHV�� ������� )HEUXDU\� ����

KWWSV���DXWKRUVHUYLFHV�WD\ORUDQGIUDQFLV�FRP�SXEOLVKLQJ�

\RXU�UHVHDUFK�ZULWLQJ�\RXU�SDSHU�ZULWLQJ�D�MRXUQDO�

DUWLFOH�� 

:ULWLQJ� XS�� 3XEOLVKLQJ� UHVXOWV�� �������� '50�� D� 'HVLJQ� 5HVHDUFK�

0HWKRGRORJ\�� ���²����� KWWSV���GRL�RUJ���������������

�����������B�� 



��� 

 

:ULWLQJ#FKDOPHUV�� &KDOPHUV�:ULWLQJ�*XLGH� _�ZULWLQJ#FKDOPHUV��

�Q�G���� KWWSV���ZULWLQJ�FKDOPHUV�VH�FKDOPHUV�ZULWLQJ�

JXLGH�� 

:XODQGDUL��5��'���	�$ELGLQ��)�� ,�� �������� 7KH� LQIOXHQFH�RI� LQWHUQDO�

FRQWURO� V\VWHPV�� DFFRXQWLQJ� LQIRUPDWLRQ� V\VWHPV� DQG�

KXPDQ� UHVRXUFHV� FRPSHWHQFLHV� RQ� WKH� TXDOLW\� RI� ILQDQFLDO�

UHSRUWV�� ,QGRQHVLDQ� -RXUQDO� RI� ,QQRYDWLRQ� 6WXGLHV�� ����

KWWSV���GRL�RUJ����������LMLQV�Y��L����� 

<285',&7,21$5<���Q�G����+RZ�WR�ZULWH�DQ�HQJDJLQJ�FRQIHUHQFH�

SDSHU�� <RXU'LFWLRQDU\��

KWWSV���JUDPPDU�\RXUGLFWLRQDU\�FRP�JUDPPDU�UXOHV�DQG�

WLSV�WLSV�RQ�ZULWLQJ�FRQIHUHQFH�SDSHUV�KWPO� 

=XOIDWPDQ��0��(QJ���������-XQH������0HQJDSD�+DUXV�0HQRODN�ZHE�

RI� VFLHQFH� 'DQ� 6FRSXV"�� ,%7LPHV�,'��

KWWSV���LEWLPHV�LG�PHQJDSD�KDUXV�PHQRODN�ZHE�RI�

VFLHQFH�GDQ�VFRSXV� 
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7(17$1*�3(18/,6 

 

3URI��'U��(QJ��:LVQX�-DWPLNR��6�7���0�.RP� 

3URI��'U��(QJ��:LVQX�-DWPLNR��6�7���0�.RP��

PHPSHUROHK� JHODU� 6DUMDQD� 7HNQLN� (OHNWUR�

GDUL� )DNXOWDV� 7HNQLN� GDQ� 0�6F�� JHODU� GDUL�

)DNXOWDV�,OPX�.RPSXWHU��NHGXDQ\D�GLWHULPD�

GDUL� 8QLYHUVLWDV� ,QGRQHVLD� PDVLQJ�PDVLQJ�

SDGD� WDKXQ� ����� GDQ� ������ 3DGD� ������ LD�

PHQHULPD� JHODU�'U�� (QJ�� JHODU� GDUL� 7HNQLN�

6LVWHP� 0LNUR�1DQR�� 8QLYHUVLWDV� 1DJR\D�� -HSDQJ�� 6DDW� LQL� EHOLDX�

EHNHUMD� GL� )DNXOWDV� ,OPX� .RPSXWHU� 8QLYHUVLWDV� ,QGRQHVLD��

,QGRQHVLD� VHEDJDL� GRVHQ�� 'DUL� WDKXQ� ���������� PHQMDEDW� VHEDJDL�

.HWXD�3URJUDP�0DJLVWHU�GDQ�'RNWRU�,OPX�.RPSXWHU��)DNXOWDV�,OPX�

.RPSXWHU�� 8QLYHULVWDV� ,QGRQHVLD�� ,D� MXJD� PHPHJDQJ� ,(((� �7KH�

,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV��,QGRQHVLD�6HFWLRQ�

&KDLU� GDUL� ���������� VHUWD� 6HQLRU�0HPEHU� ,(((� �60,(((���0LQDW�

SHQHOLWLDQQ\D� PHOLSXWL� 0LFUR�QDQR� 6\VWHPV�� 5HDOWLPH� 7UDIILF�

0RQLWRULQJ�6\VWHPV��7HOHKHDOWK�,QIRUPDWLRQ�6\VWHPV��GDQ�$XWRQRPRXV�

5RERW� 

 

*UDILND�-DWL��0�.RP 

*UDILND� -DWL� PHPSHUROHK� JHODU� 6DUMDQD� ,OPX�

.RPSXWHU�SDGD�WDKXQ������GDUL�)DNXODV�,OPX�
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EHULNXWQ\D�� ,D� PHPSHUROHK� JHODU� 0DJLVWHU�

,OPX� .RPSXWHU� GDUL� XQLYHUVLWDV� \DQJ� VDPD��

6DDW� LQL�� LD� VHGDQJ� PHQHPSXK� SHQGLGLNDQ�

GRNWRUDO�GL�ELGDQJ�NHFHUGDVDQ�EXDWDQ�GL�'HSDUWPHQW�RI�(OHFWULFDO��

(OHFWURQLF�� DQG� ,QIRUPDWLRQ� (QJLQHHULQJ� �*XJOLHOPR� 0DUFRQL���

8QLYHUVLWDV�%RORJQD��'DUL� WDKXQ� ����� KLQJJD� ������ LD�PHUXSDNDQ�

DVLVWHQ�SHQHOLWL�GDQ�GRVHQ�GL�)DNXOWDV�,OPX�.RPSXWHU��8QLYHUVLWDV�

,QGRQHVLD��0LQDW�SHQHOLWLDQQ\D�PHOLSXWL�DUWLILFLDO� LQWHOOLJHQFH��VPDUW�

KHDOWK��YLVXDO�REMHFW�WUDFNLQJ��GDQ�DXWRQRPRXV�YHKLFOH� 
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5LVN\DQD��'HZL�,QWDQ�3XVSLWDVDUL�PHPSHUROHK�

JHODU� 6DUMDQD� 6DLQV� SDGD� 8QLYHUVLWDV� 1HJHUL�

6XUDED\D�7DKXQ�������6HGDQJNDQ�XQWXN�JHODU�

0DJLVWHU� ,OPX� .RPSXWHUQ\D� EHUDVDO� GDUL�

8QLYHUVLWDV� ,QGRQHVLD� SDGD� WDKXQ� ������ 6DDW�

LQL�5LVN\DQD�PHUXSDNDQ�VHRUDQJ�GRVHQ�WHWDS�

GL�8QLYHUVLWDV�1HJHUL� 6XUDED\D�� 5LVN\DQD� VHQGLUL�PHPLOLNL�PLQDW�

SHQHOLWLDQ� GL� %LRPHGLFDO� (QJLQHHULQJ�� 'HHS� /HDUQLQJ� GDQ� 6LJQDO�

3URFHVVLQJ� 
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