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�� 3HQGDKXOXDQ

���/DWDU� %HODNDQJ�0DVDODK

3HQHUDSDQ� WHNQRORJL� PHUXSDNDQ� VDWX� GDUL

VHNLDQ�EDQ\DN�MHQLV�SHQHOLWLDQ�GDODP�ELGDQJ�VLVWHP

LQIRUPDVL� �+X�� &KDX�� 6KHQJ�� DQG�7DP�� �����

9HQNDWHVK��0RUULV��'DYLV��DQG�'DYLV��������9HVVH\�

5DPHVK�� DQG�*ODVV�� ������� .HXQWXQJDQ� GDUL

SHPLOLKDQ�MHQLV�WHUVHEXW�DGDODK�DGDQ\D�NHUDQJND

GDQ�PRGHO�\DQJ�GDSDW�GLWHUDSNDQ�GDODP�SHQHOLWLDQ

XQWXN�PHPHFDKNDQ�SHUVRDODQ�\DQJ�DGD��:DODXSXQ

GDODP�SUDNWHNQ\D� DJDU�PHQGDSDWNDQ� NRQWULEXVL

\DQJ�DNXUDW�DGDODK�GHQJDQ�PHODNXNDQ�SHQHOLWLDQ�

1DPXQ��NXQFL�XWDPD�GDUL�SHQHOLWLDQ�VLVWHP�LQIRUPDVL

DGDODK�PHPDVWLNDQ�EDKZD�SHQHOLWLDQ�LWX�PHPEHULNDQ

NRQWULEXVL�\DQJ�EHUPDQIDDW�EDJL�LOPX�SHQJHWDKXDQ�

%DQ\DN� VHNDOL� PRGHO� \DQJ� PHQMHODVNDQ

PHQJHQDL�SHQHUDSDQ�GDQ�SHQJJXQDDQ�WHNQRORJL�

NKXVXVQ\D�VHMDN�WDKXQ������DQ��0HQXUXW�9HQNDWHVK

HW�DO����������³$�UHFHQW�UHYLHZ�DQG�V\QWKHVLV�DUWLFOH

LQGLFDWHG�WKDW�WKHUH�ZHUH�DW�OHDVW�HLJKW�PRGHOV�RI

WHFKQRORJ\�DFFHSWDQFH�´�8QWXN� MHQLV� SHQHOLWLDQ

GDODP�SHQHUDSDQ�WHNQRORJL��WHFKQRORJ\�DFFHSWDQFH

PRGHO��7$0��PHUXSDNDQ�WHRUL�\DQJ�WHUNHQDO�GDQ

GLJXQDNDQ�VHEDJDL�PRGHO�WHRUL��9HQNDWHVK�HW�DO��

�������7$0�PDPSX�GLWHUDSNDQ�XQWXN�PHQMDQJNDX

WHNQRORJL� \DQJ� FXNXS� FDQJJLK�� 6HODLQ� LWX�� MXJD

PDPSX�PHPSUHGLNVLNDQ�SHQJJXQDDQ�WHNQRORJL�GDQ

SHQHUDSDQQ\D�ROHK�LQGLYLGX�

%HEHUDSD�SHQHOLWLDQ��VHFDUD�XPXP��PHPEDJL

SHQHUDSDQ� WHNQRORJL� EHUGDVDUNDQ� NHFDQJJLKDQ

GDQ�MHQLV�WHNQRORJL��9HQNDWHVK��������9HQNDWHVK

DQG�'DYLV���������3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ

ROHK�'HQQLV�HW�DO����������GHQJDQ�PHQJLQWHJUDVLNDQ

NRQVWUXN�GDUL�WHRUL�WHQWDQJ�FROODERUDWLRQ�WHFKQRO�

RJ\�GDQ�7$0��PHQGDSDWNDQ�PRGHO�SHQHUDSDQ�GDUL

FROODERUDWLRQ� WHFKQRORJ\� \DQJ� PHPEHULNDQ

SHPDKDPDQ�GDODP�SHQHUDSDQ�GDQ� SHQJJXQDDQ

3HQJDUXK�.DUDNWHULVWLN�7HNQRORJL

GDQ�.DUDNWHULVWLN�3HNHUMDDQ�WHUKDGDS�3HQHUDSDQ

³&ROODERUDWLRQ�7HFKQRORJ\�,QWHUQHW�&RQWHQW�)LOWHU´

$%675$&7

7KH�SXUSRVH�RI�WKLV�UHVHDUFK�ZDV�WR�HPSLULFDOO\�H[DPLQH�WKH�LQIOXHQFH�RI�WHFKQRORJ\�FKDUDFWHULVWLFV

DQG�WDVN�FKDUDFWHULVWLFV�RQ�WKH�LPSOHPHQWDWLRQ�RI��FROODERUDWLRQ�WHFKQRORJ\�ZKLFK�LV�LQWHUQHW�FRQWHQW�ILOWHU�

'DWD�ZHUH�FROOHFWHG�XVLQJ�TXHVWLRQQDLUHV��7KH�UHVSRQGHQWV�RI�WKLV�UHVHDUFK�ZHUH�������\HDUV�ROG�WHHQDJHUV

LQ�%DQGDU�/DPSXQJ��ZKLFK�ZHUH�����UHVSRQGHQWV��7KH�UHVHDUFK�ZDV�FRQGXFWHG�DW�.HFDPDWDQ�.HGDWRQ�

%DQGDU�/DPSXQJ��7KH�UHVXOWV�VKRZHG�WKDW�DPRQJ�WKH�WZR�LQGHSHQGHQW�YDULDEOHV��WDVN�FKDUDFWHULVWLFV

YDULDEOH�ZDV�WKH�GRPLQDQW�YDULDEOH�LQ�LQIOXHQFLQJ�WKH�UHVSRQGHQWV�WR�LPSOHPHQW�WKH�FROODERUDWLRQ�WHFKQRORJ\

LQWHUQHW�FRQWHQW�ILOWHU�ZLWK�WKH�YDOXH�RI�U�SDUWLDO�RI�������ZLWK�W�KLW ������DQG�S ������

VLQFH�LW�KDG�WKH�ELJJHVW�UHJUHVVLRQ�FRHIILFLHQW�

.DWD�NXQFL�� LQWHUQHW�� NDUDNWHULVWLN� WHNQRORJL�� NDUDNWHULVWLN� SHNHUMDDQ

'KDQLN�6XOLVW\DULQL�GDQ�%DURURK�/HVWDUL
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WHNQRORJL�EHUGDVDUNDQ�VSHVLILNDVL�MHQLV�WHNQRORJL�

%HUGDVDUNDQ�KDO�WHUVHEXW��PDND�SHQHOLWLDQ�LQL�MXJD

DNDQ�PHQJXML� FROODERUDWLRQ� WHFKQRORJ\� \DQJ

EHUGDVDUNDQ�SDGD�WHRUL�7$0��$GDSXQ�FROODER�

UDWLRQ�WHFKQRORJ\�\DQJ�PHQMDGL�REMHN��SHQHOLWLDQ

LQL� DGDODK� SHQHUDSDQ� LQWHUQHW� FRQWHQW� ILOWHUV

GDODP�EURZVHU�LQWHUQHW�\DQJ�GLSHUJXQDNDQ�XVHU

XQWXN�PHODNXNDQ�EURZVLQJ�GL�LQWHUQHW�

��� $ODVDQ� 3HQHOLWLDQ

.RQGLVL�GL� ,QGRQHVLD�� WHUXWDPD�GL�%DQGDU

/DPSXQJ��PHQXUXW�SHQJDPDWDQ�SHQHOLWL��GDODP

KDO�SHPEDWDVDQ�KDN�DNVHV�LQWHUQHW�WHUKDGDS�XVHU

LQWHUQHW�PDVLK�GLUDVDNDQ�NXUDQJ��+DO�LQL�GDSDW

GLOLKDW�GDUL�EDQ\DNQ\D�NDVXV�IRWR�IRWR�SRUQR�DUWLV

LEXNRWD�\DQJ�EHUHGDU�GL�LQWHUQHW�EHEHUDSD�ZDNWX

\DQJ� ODOX�� 'L�PDQD� GHQJDQ� PXGDKQ\D� IRWR

WHUVHEXW�GLDNVHV�GDQ�GLVHEDUNDQ�ROHK�VLDSD�SXQ�

WHUPDVXN�XVHU�GL�.RWD�%DQGDU�/DPSXQJ��.RQGLVL

LQL� WLGDN� GLLPEDQJL� GHQJDQ� DGDQ\D� SHQHUDSDQ

F\EHUODZ�� NKXVXVQ\D�� SHUDWXUDQ� WHQWDQJ

SHQJJXQDDQ� LQWHUQHW�FRQWHQW�ILOWHUV�GL� WHPSDW�

WHPSDW�XPXP�

3DGDKDO��PXODL�SHUWHQJDKDQ�WDKXQ������DQ

FRQWHQW�ILOWHUV�VHFDUD�VHGHUKDQD�WHODK�GLVDWXNDQ

NH�GDODP�EURZVHUV��+R�HW�DO����������2OHK�NDUHQD

LWX��PDND�NRQGLVL�WHUVHEXW�PHQMDGL�VDQJDW�LURQLV

VHNDOL��0HQJLQJDW�\DQJ�PHQMDGL�NRUEDQ��VHPDNLQ

PHQ\HEDUQ\D� SRUQRJUDIL� GDQ� SRUQRDNVL� OHZDW

LQWHUQHW�DGDODK�JHQHUDVL�PXGD�

��� �5XPXVDQ�0DVDODK�GDQ� ,GHQWLILNDVL

�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�SHQHOLWLDQ�PDND

UXPXVDQ�PDVDODK�SHQHOLWLDQ�LQL�DGDODK�³6HEHUDSD

EHVDU� NDUDNWHULVWLN� WHNQRORJL� GDQ� NDUDNWHULVWLN

SHNHUMDDQ� EHUSHQJDUXK�� EDLN� VHFDUD� VLPXOWDQ

PDXSXQ��SDUVLDO��WHUKDGDS�SHQHUDSDQ�FROODERUD�

WLRQ� WHFKQRORJ\"´

����7XMXDQ� 3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�PHQJDQDOLVLV�GDQ

PHQMHODVNDQ�SHQJDUXK�NDUDNWHULVWLN�WHNQRORJL�GDQ

NDUDNWHULVWLN� SHNHUMDDQ�� EDLN� VHFDUD� VLPXOWDQ

PDXSXQ��SDUVLDO��WHUKDGDS�SHQHUDSDQ��FROODERUD�

WLRQ�WHFKQRORJ\�

���+LSRWHVLV

%HUGDVDUNDQ� ODWDU� EHODNDQJ� SHQHOLWLDQ� GDQ

UXPXVDQ� PDVDODK� VHEDJDLPDQD� GLXUDLNDQ

VHEHOXPQ\D��PDND�KLSRWHVLVQ\D�GDSDW�GLUXPXVNDQ

VHEDJDL�EHULNXW���7HUGDSDW�SHQJDUXK��EDLN�VHFDUD

VLPXOWDQ�PDXSXQ�SDUVLDO���NDUDNWHULVWLN�WHNQRORJL

GDQ�NDUDNWHULVWLN�SHNHUMDDQ�WHUKDGDS�SHQHUDSDQ

FROODERUDWLRQ� WHFKQRORJ\�

�� 7LQMDXDQ�3XVWDND

��� ³&ROODERUDWLRQ�7HFKQRORJ\´
.DWD�FROODERUDWLRQ�WHFKQRORJ\�SHUWDPD�NDOL

GLSXEOLNDVLNDQ� GDQ� GLJXQDNDQ� ROHK�2OVRQ� DQG

2OVRQ�SDGD�WDKXQ������VHEDJDLPDQD�GLNHPXNDNDQ

ROHK�'HQQLV�HW�DO����������\DLWX�³%DVHG�RQ�D�UH�

YLHZ�RI� WKH� OLWHUDWXUH��ZH� EHOLHYH� WKDW� WKH� ILUVW

SXEOLVKHG�XVH�RI�WKH�WHUP�FROODERUDWLRQ�WHFKQRO�

RJ\�FDQ�EH�DWWULEXWHG�WR�2OVRQ�DQG�2OVRQ��������´

/HELK�ODQMXW��MXJD�GLNHPXNDNDQ�EDKZD�FROODERUD�

WLRQ�WHFKQRORJ\�GL�PDNVXGNDQ�XQWXN�PHPEDQWX

GXD�RUDQJ�DWDX�OHELK�XQWXN�EHNHUMD�EHUVDPD�SDGD

WHPSDW�GDQ�ZDNWX�\DQJ�VDPD�DWDX�SDGD� WHPSDW

GDQ�DWDX�ZDNWX�\DQJ� EHUEHGD� �'HQQLV��*HRUJH�

-HVVXS��1XQDPDNHU��DQG�9RJHO��������'H6DQFWLV

DQG�*DOOXSH��������

7HUGDSDW�EDQ\DN�VHNDOL�MHQLV��FROODERUDWLRQ

WHFKQRORJ\�VHEDJDLPDQD�GLNHPXNDQ�ROHK�(GHQ�DQG

$FNHUPDQ���������7HWDSL��VHFDUD�JDULV�EHVDU��GLEDJL

PHQMDGL�WLJD�VHEDJDLPDQD�GLQ\DWDNDQ�EHULNXW�LQL�
&ROODERUDWLRQ�WHFKQRORJ\�LV�D�SDFNDJH�RI�KDUGZDUH�

VRIWZDUH�� SHRSOH�� DQG�RU�SURFHVVHV� WKDW� FDQ� SUR�

YLGH�RQH�RU�PRUH�RI�WKH�IROORZLQJ���D��VXSSRUW�IRU

FRPPXQLFDWLRQ� DPRQJ�SDUWLFLSDQWV�� VXFK�DV� HOHF�

WURQLF�FRPPXQLFDWLRQ�WR�DXJPHQW�RU�UHSODFH�YHUEDO

FRPPXQLFDWLRQ�� �E�� LQIRUPDWLRQ�SURFHVVLQJ� VXS�

SRUW��VXFK�DV�PDWKHPDWLFDO�PRGHOLQJ�RU�YRWLQJ�WRROV�

DQG��F��VXSSRUW�WR�KHOS�SDUWLFLSDQWV�DGRSW�DQG�XVH

WKH� WHFKQRORJ\��VXFK� DV�DJHQGD� WRROV�RU� UHDO�WLPH

WUDLQLQJ��'HQQLV��:L[RP��DQG�9DQGHQEHUJ�������

'H6DQFWLV� DQG�*DOOXSH�� ������1XQDPDNHU��'HQ�

QLV��9DODFLFK��9RJHO��DQG�*HRUJH��������=LJXUV�DQG

%XFNODQG��������

��� ³7HFKQRORJ\�$FFHSWDQFH�0RGHO´

�7$0�

7$0�PHUXSDNDQ�SHUOXDVDQ�GDUL�PRGHO�SHQHULPDDQ
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3HQGDSDW�WHUVHEXW�PHQXQMXNNDQ�EDKZD�HIIHF�

WLYHQHVV�� HIILFLHQF\�� GDQ� SHUVRQDO� VDWLVIDFWLRQ

PHUXSDNDQ�PRWLI�\DQJ�ODQJVXQJ�PHQXQMXN�VHFDUD

EHUWXUXW�WXUXW� SDGD� SHUFHLYHG� XVHIXOQHVV�� SHU�

FHLYHG�HDVH�RI�XVH��GDQ�DWWLWXGH�WRZDUG�XVLQJ�WHFK�

QRORJ\�

���.DUDNWHULVWLN�7HNQRORJL

&ROODERUDWLRQ�WHFKQRORJ\�DNDQ�PHPEHULNDQ

EHUEDJDL�NHPDPSXDQ�EHUEHGD�DSDELOD�GLJXQDNDQ

GHQJDQ�FDUD�EHUEHGD�EDLN�ROHK�NHORPSRN�PDXSXQ

LQGLYLGX��$FNHUPDQQ�DQG�(GHQ��������.HORPSRN

GDQ�LQGLYLGX�\DQJ�EHUEHGD�DSDELOD�PHQJJXQDNDQ

WHNQRORJL�VDPD�QDPXQ�GHQJDQ�FDUD�EHUEHGD�DNDQ

PHPSHUROHK� KDVLO� \DQJ� PLULS�� 1DPXQ�� GDODP

PHQJXML� FROODERUDWLRQ� WHFKQRORJ\� WLGDN

GLELFDUDNDQ�PHQJHQDL�NDUDNWHULVWLN�\DQJ�PHOHNDW

SDGD�WHNQRORJLQ\D��QDPXQ�OHELK�SDGD�NDUDNWHULVWLN

SHQJJXQD� GDQ� SHQJDODPDQQ\D�� +DO� LQL� VHVXDL

GHQJDQ�SHQGDSDW�2UOLNRZVNL��������EHULNXW�LQL�
³,Q�H[DPLQLQJ�WKH�FKDUDFWHULVWLFV�RI�&ROODERUDWLRQ

7HFKQRORJ\��ZH� FDQQRW�VSHDN�RI� WKH� FKDUDFWHULV�

WLFV�LQKHUHQW�LQ�WKH�WHFKQRORJ\��EXW�UDWKHU�WKH�FKDU�

DFWHULVWLFV�DV�XVHG�DQG�H[SHULHQFHG�E\�WKH�XVHUV²

WKDW� LV�� QRW� WKH� DYDLODEOH� WHFKQRORJ\� FKDUDFWHULV�

WLFV��EXW�WKH�WHFKQRORJ\�FKDUDFWHULVWLFV�H[SHULHQFHG

E\�WKH�XVHUV��)RU�VLPSOLFLW\��ZH�ZLOO� UHIHU�WR�WKHVH

DV�WHFKQRORJ\�FKDUDFWHULVWLFV��NHHSLQJ�LQ�PLQG�WKDW

WKH�WHUP�UHIHUV�WR�WKH�WHFKQRORJ\�FKDUDFWHULVWLFV�DV

H[SHULHQFHG�E\� WKH�XVHUV�´

3DGD� SHQHOLWLDQ� \DQJ� OHELK� VSHVLILN

GDQ�SHQJJXQDDQ� WHNQRORJL� ROHK� LQGLYLGX�� /HELK

ODQMXW��'DYLV�HW� DO�� ��������9HQNDWHVK� DQG�'DYLV

��������9HQNDWHVK�DQG�0RUULV��������PHQ\DWDNDQ

EDKZD�³7$0�LQFRUSRUDWHV�IRXU�NH\�SUHGLFWRUV�RI

LQWHQWLRQ�WR�XVH�WHFKQRORJ\��SHUFHLYHG�XVHIXOQHVV�

SHUFHLYHG�HDVH�RI�XVH��DWWLWXGH�WRZDUG�XVLQJ�WHFK�

QRORJ\��DQG�VXEMHFWLYH�QRUP�´�6HKLQJJD��WXMXDQQ\D

DGDODK� XQWXN� PHPSUHGLNVL� WHNQRORJL� \DQJ

GLJXQDNDQ��9DULDEHO�YDULDEHO�7$0��ROHK�'DYLV�HW

DO����������GLGHILQLVLNDQ�VHEDJDL�EHULNXW�

³3HUFHLYHG�XVHIXOQHVV� LV� WKH� H[WHQW� WR�ZKLFK� DQ

LQGLYLGXDO�SHUFHLYHV� WKDW�XVLQJ�D�V\VWHP�ZLOO�HQ�

KDQFH�KLV�RU�KHU�SURGXFWLYLW\�DQG�SHUFHLYHG�HDVH

RI�XVH�LV�WKH�H[WHQW�WR�ZKLFK�XVLQJ�D�V\VWHP�LV�IUHH�RI

HIIRUW��$WWLWXGH�WRZDUG�XVLQJ�WHFKQRORJ\�LV�WKH�DI�

IHFWLYH�UHDFWLRQ²OLNH� RU�GLVOLNH²WR�XVLQJ�D� VSH�

FLILF�V\VWHP��6HPHQWDUD� XQWXN� QRUPD� VXEMHNWLI

DGDODK�³WKH�SHUFHSWLRQ�RI�WKH�H[WHQW�WR�ZKLFK�LP�

SRUWDQW�RWKHUV�WKLQN�WKDW�WKH�LQGLYLGXDO�VKRXOG�XVH

WKH� WDUJHW� V\VWHP�´� �7D\ORU� DQG�7RGG� �����

9HQNDWHVK�DQG�'DYLV�������

%HULNXW�LQL��SDGD�*DPEDU����DGDODK�KXEXQJDQ

HPSDW�YDULDEHO�GDUL�7$0�

'DUL�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�'HQ�

QLV�HW�DO����������9HQNDWHVK�HW�DO����������GLSHUROHK

JDPEDUDQ�EDKZD�XQWXN�SHUWDQ\DDQ
³:K\�GR�SHRSOH�FKRRVH�WR�DFFHSW��DGRSW��DQG�XVH

&ROODERUDWLRQ�7HFKQRORJ\"�$VVXPLQJ� WKDW� WKH

FKRLFH� LV�YROXQWDU\�� SHRSOH�DGRSW�&ROODERUDWLRQ

7HFKQRORJ\²RU�DQ\�WHFKQRORJ\²EHFDXVH�WKH\�EH�

OLHYH�LW�ZLOO�EH�XVHIXO�LQ�LPSURYLQJ�WKH�HIIHFWLYHQHVV�

HIILFLHQF\��DQG�RU�SHUVRQDO�VDWLVIDFWLRQ�RI�SHUIRUP�

LQJ�VRPH� WDVN�´

*DPEDU����7HFKQRORJ\�$FFHSWDQFH�0RGHO�

�

� � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �

� � � � � � � � � � � � �
� �

'DYLV��)��'��³3HUFHLYHG�8VHIXOQHVV��3HUFHLYHG�(DVH�RI�8VH��
DQG�8VHU�$FFHSWDQFH�RI�,QIRUPDWLRQ�7HFKQRORJ\��

´�0,6�4XDUWHUO�\���������������SS�����������

�

�

7HFKQRORJ\�XVH�
$WWLWXGH�WRZDUG��

XVLQJ�WHFKQRORJ\�

3HUFHLYHG�XVHIXOQHVV�

3HUFHLYHG�HDVH�RI�XVH�

�

6XEMHFWLYH�QRUP�
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NDUDNWHULVWLN�FROODERUDWLRQ�WHFKQRORJ\�PHUXSDNDQ

IDNWRU�SHQHQWX�GDUL�NRQVWUXN�7$0�\DLWX�SHUFHLYHG

XVHIXOQHVV��SHUFHLYHG�HDVH�RI�XVH��GDQ�DWWLWXGH�

'DUL�KDVLO�SHQHOLWLDQ�\DQJ�GLNHPXNDNDQ�ROHK�'HQ�

QLV�HW�DO����������GLSHUROHK�EDKZD�
³([DPLQH�WKUHH�RI�WKH�PRUH�LPSRUWDQW�WKHRULHV�WKDW

KDYH�VKDSHG�WKH�FKRLFH�RI�FROODERUDWLRQ�WHFKQROR�

JLHV�LQ�JHQHUDO��VRFLDO�SUHVHQFH�WKHRU\��PHGLD�ULFK�

QHVV�WKHRU\��DQG�LWV�GHVFHQGHQWV�VXFK�DV�FKDQQHO

H[SDQVLRQ�WKHRU\���DQG�WKH�WDVN�FORVXUH�PRGHO�WR

GHYHORS�IRXU�VSHFLILF�WHFKQRORJ\�FKDUDFWHULVWLFV²

VRFLDO�SUHVHQFH��PHGLD�ULFKQHVV��LPPHGLDF\��DQG

FRQFXUUHQF\²WKDW�DUH�H[SHFWHG�WR� LQIOXHQFH�FRO�

ODERUDWLRQ�WHFKQRORJ\�XVH�RSHUDWLQJ�WKURXJK�WKH

7$0�FRQVWUXFWV�´

�������³6RFLDO�3UHVHQFH´

7HRUL�VRFLDO�SUHVHQFH�PHQ\DWDNDQ�EDKZD�FROODER�

UDWLRQ� WHFKQRORJ\� EHUEHGD�GDODP� NHPDPSXDQ

PHPHQJDUXKL�SVLNRORJLV�SHQJJXQDQ\D��6KRUW��:LO�

OLDPV��DQG�&KULVWLH��������&ROODERUDWLRQ�WHFKQRO�

RJ\�PHPEDZD� VRFLDO� SUHVHQFH� \DQJ� WLQJJL� SDGD

OLQJNXQJDQ�VRVLDO�GDQ�MXJD�OLQJNXQJDQ�SHUVRQDO�GDODP

NRPXQLNDVL��6RFLDO� SUHVHQFH� GLSHQJDUXKL� ROHK

NHPDPSXDQ�WHNQRORJL�GDODP�PHQJLULPNDQ�LV\DUDW

QRQ�ZRUG� �PLVDOQ\D��YRLFH� LQIOHFWLRQ��GDQ� LV\DUDW

QRQ�YHUEDO� �PLVDOQ\D�� JHVWXUH�� HNVSUHVL�PXND��

/HELK�ODQMXW��6KRUW�HW�DO���������PHQ\DWDNDQ

³)DFH�WR�IDFH� FRPPXQLFDWLRQ� LPSDUWV� WKH�PRVW

VRFLDO�SUHVHQFH��IROORZHG�E\�LQ�RUGHU�E\�WHFKQROR�

JLHV�WKDW�SURYLGH�ERWK�DXGLR�DQG�YLGHR�FRPPXQL�

FDWLRQ��WKRVH�WKDW�SURYLGH�RQO\�DXGLR�FRPPXQLFD�

WLRQ��DQG�WKRVH�WKDW�SURYLGH�RQO\�WH[W�FRPPXQLFD�

WLRQ�´

6RFLDO�SUHVHQFH�PHUXSDNDQ�IHQRPHQD�\DQJ

EHUVXPEHU�GDUL�SHQJDODPDQ��GL�PDQD�KDO�LWX�WHSDW

EDJL�XVHU�GHQJDQ�OHYHO�SHQHULPDDQ�\DQJ�EHUEHGD

DWDV� VRFLDO� SUHVHQFH� GHQJDQ� WHNQRORJL� \DQJ

WHUJDQWXQJ�SDGD�VLWXDVL�

�������³0HGLD�5LFKQHVV´

7HRUL�PHGLD�ULFKQHVV�PHQJHPXNDNDQ�EDKZD

FROODERUDWLRQ� WHFKQRORJ\� EHUEHGD�EHGD

SHQJDUXKQ\D�� \DQJ� GLGHILQLVLNDQ� VHEDJDL

NHPDPSXDQ�PHGLD� XQWXN�PHQJXEDK� LQIRUPDVL

PHQMDGL�SHPDKDPDQ�GDODP�VHEXDK�LQWHUYDO�ZDNWX�

7HUGDSDW� HPSDW� IDNWRU� \DQJ� PHPSHQJDUXKL

NHPDPSXDQ�PHGLD��VHEDJDLPDQD�GLNHPXNDNDQ�ROHK

'DIW�DQG�/HQJHO���������'DIW��/HQJHO��GDQ�7UHYLQR

��������³WKH�DELOLW\�RI�WKH�PHGLXP�WR�WUDQVPLW�PXO�

WLSOH�FXHV��H�J���YRFDO�LQIOHFWLRQ��JHVWXUHV���LPPH�

GLDF\�RI�IHHGEDFN��ODQJXDJH�YDULHW\��DQG�WKH�SHU�

VRQDO� IRFXV� RI� WKH� WHFKQRORJ\´��7HNQRORJL� GDSDW

PHQLQJNDWNDQ�PHGLD�ULFKQHVV�\DQJ�PHPXQJNLQNDQ

EDJL�SHQJJXQD�XQWXN�PHODNXNDQ�NRPXQLNDVL�GHQJDQ

OHELK�FHSDW�GDQ�XQWXN�SHPDKDPDQ�JDQGD�\DQJ�EDLN

DWDX�SHVDQ�\DQJ�WLGDN�MHODV�GDQ�PHPEHULNDQ�NHSDVWLDQ

XQWXN� NHOXDUDQ� \DQJ� EDLN� �PLVDOQ\D�� HILVLHQVL�

HIHNWLYLWDV��GDQ� NHSXDVDQ��SDGD� WXJDV�\DQJ� WLGDN

MHODV�

0HQXUXW�'HQQLV��HW�DO����������GDPSDN��PHGLD

ULFKQHVV�PHQJLNXWL�SROD�\DQJ�VDPD�VHSHUWL�VRFLDO

SUHVHQFH��'HQJDQ�NRQGLVL�\DQJ�VDPD��NHWLGDNSDVWLDQ

\DQJ�WLQJJL���SHQJJXQDDQ�FROODERUDWLRQ�WHFKQRORJ\

PHPEHULNDQ�PHGLD�ULFKQHVV�\DQJ�WLQJJL�VHKLQJJD

OHELK�HIHNWLI�GDQ�HILVLHQ��GDQ�NHSDVWLDQ�XQWXN�NHSXDVDQ

\DQJ�OHELK�EHVDU�

��������³,PPHGLDF\�RI�&RPPXQLFDWLRQ´

,PPHGLDF\� RI�FRPPXQLFDWLRQ�EHUDUWL� WLQJNDW

\DQJ�PHPXQJNLQNDQ�SHQJJXQD�FROODERUDWLRQ�WHFK�

QRORJ\�XQWXN�OHELK�FHSDW�EHUNRPXQLNDVL�GHQJDQ�\DQJ

ODLQ��5LFH�������6WUDXE�GDQ�.DUDKDQQD��������/HELK

ODQMXW��6WUDXE�GDQ�.DUDKDQQD��������PHQJHPXNDNDQ
]]]³WKH�WDVN�FORVXUH�PRGHO�RI�PHGLD�VHOHFWLRQ�DUJXHV

WKDW�SHRSOH�FKRRVH�WR�XVH�FROODERUDWLRQ�WHFKQRORJLHV

EDVHG�RQ� WKH� DELOLW\�WR�UHDFK� WKHLU�FRPPXQLFDWLRQ

SDUWQHU�DQG�FRPSOHWH�WKH�WDVN�DW�KDQG�´

:DODXSXQ�XQWXN�SHUWHPXDQ�IDFH�WR�IDFH�DWDX

SHUFDNDSDQ�WHOHSRQ��EDUDQJNDOL��WHUDVD�OHELK�EHVDU

NHVDGDUDQ� VRVLDOQ\D�DWDX� OHELK�EHVDU�NHPDPSXDQ

PHGLDQ\D��MXJD�PHPHUOXNDQ�NRPXQLNDVL�\DQJ�VHVXDL�

GL�PDQD�NHGXD�NHORPSRN�KDUXV�EHUDGD�SDGD�ZDNWX

\DQJ�VDPD�

/HELK� ODQMXW��5HLQVFK� DQG�%HVZLFN� ������

PHQJXQJNDSNDQ
³/HDQHU�WHFKQRORJLHV�VXFK�DV�YRLFH�PDLO�DQG�H�PDLO

RIIHU�WKH�DELOLW\�WR�FRPPXQLFDWH�DV\QFKURQRXVO\�VR

WKDW�HYHQ�LI�SDUWLHV�DUH�QRW�UHDGLO\�DYDLODEOH��FRPPX�

QLFDWLRQ�PD\�RFFXU�DQG�PD\�RIWHQ�SURYH�D�IDVWHU�ZD\

WR�FRPSOHWH�D� WDVN�UDWKHU�WKDQ�DWWHPSWLQJ�WR�ILQG�D

VKDUHG�WLPH�WR�FRPPXQLFDWH�´

�������³&RQFXUUHQF\´

&RQFXUUHQF\�DGDODK�NHPDPSXDQ�FROODERUD�

WLRQ�WHFKQRORJ\�\DQJ�PHPXQJNLQNDQ�SHQJJXQD
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XQWXN� PHODNXNDQ� NHJLDWDQ� ODLQ� \DQJ� WHUMDGL

EHUVDPD�VDPD� VDDW�PHQJJXQDNDQ� WHNQRORJL�

6HEDJDL�FRQWRK��³RQH�FDQ�VLPXOWDQHRXVO\�HQJDJH
LQ�PXOWLSOH�VHSDUDWH�µFKDW¶�VHVVLRQV�RU�FKDW�ZKLOH

DOVR� XVLQJ� H�PDLO�� WDONLQJ� RQ� WKH� WHOHSKRQH� RU

GRLQJ�RWKHU�ZRUN´��:DVNXO�DQG�'RXJODVV�������

&HQVHU��������

6DPD�KDOQ\D�GHQJDQ�LPPHGLDF\��FRQFXUUHQF\

PHQJKDUXVNDQ�WHNQRORJL�PHPXQ\DL�NHPDPSXDQ

XQWXN� PHQGXNXQJ� SHQJJXQDDQQ\D� EHUVDPD

GHQJDQ� WHNQRORJL� ODLQQ\D�� 3HQJJXQD� KDUXV

PHPXQ\DL� VNLOO� GDQ� NHLQJLQDQ� XQWXN

PHQJJXQDNDQQ\D� VHFDUD� EHUVDPDDQ� NHWLND� LD

VHGDQJ�PHQJHUMDNDQ�SHNHUMDDQ�ODLQQ\D�

���.DUDNWHULVWLN� 3HNHUMDDQ

3HNHUMDDQ�GLNHQDO�VHEDJDL�IDNWRU�SHQWLQJ�\DQJ

PHPHQJDUXKL�KDVLO�GDQ�NHSXDVDQ��'HQQLV�HW�DO��������

������)MHUPHVWDG�DQG�+LOW]����������������=LJXUV�GDQ

%XFNODQG��������GL�PDQD�WHUGDSDW�EHUEDJDL�PDFDP

FDUD�DJDU�GDSDW�PHQJXML�GDQ�PHQGHVNULSVLNDQQ\D

�'DIW�DQG�/HQJHO��������0F*UDWK��������=LJXUV�DQG

%XFNODQG�� �������%DQ\DN� SHQHOLWLDQ� \DQJ� WHODK

PHQJXMLQ\D��PHQJKDVLONDQ�SHQJXMLDQ�DWDV�SHNHUMDDQ

DWDX�NDUDNWHULVWLN�SHNHUMDDQ�\DQJ�VSHVLILN�EHUNDLWDQ

GHQJDQ�FROODERUDWLRQ�WHFKQRORJ\�GDODP�SHQHOLWLDQ

�PLVDOQ\D� NHWLGDNMHODVDQ�� NRPSOHNVLWDV�� GDQ

VHEDJDLQ\D���'HQQLV�HW�DO���������PHPXWXVNDQ�XQWXN

PHPLOLK� VDWX� NDUDNWHULVWLN� NHJLDWDQ� \DQJ� GLUDVD

UHOHYDQ�XQWXN�SHQHOLWLDQ�FROODERUDWLRQ�WHFKQRORJ\�

\DLWX�PRELOLW\�
7KH�PRELOLW\�RI�D�XVHU�LV�WKH�H[WHQW�WR�ZKLFK�WKH�WDVNV

SHUIRUPHG�E\� WKDW� XVHU�UHTXLUH� KLP�RU� KHU� WR� EH

DZD\�IURP�KLV�RU�KHU�ZRUN�HQYLURQPHQW²L�H���WR�EH

PRELOH�DQG�RXW�RI�WKH�RIILFH��+LJKO\�PRELOH�XVHUV�ZLOO

EH�PRUH�HIILFLHQW�DQG�HIIHFWLYH�ZKHQ�WKH\�KDYH�DFFHVV

WR�FROODERUDWLRQ�WHFKQRORJLHV�GHVLJQHG�WR�VXSSRUW

PRELOH�XVHUV��'HQQLV��HW�DO���������

3HQLQJNDWDQ� HILVLHQVL� GDQ� HIHNWLILWDV

PHQJKDVLONDQ�SHUVHSVL�\DQJ�SRVLWLI�GDODP�NHJXQDDQ

GDQ�NHPXGDKDQ�SHQJJXQDDQ�

���� ³,QWHUQHW�&RQWHQW� )LOWHU´

������6HMDUDK�,QWHUQHW

,QWHUQHW�DGDODK�VDODK�VDWX�SHQHPXDQ�WHUEHVDU

VHSDQMDQJ�]DPDQ��+DPSLU�VHWLDS�VDDW�VHVHRUDQJ

PHODNXNDQ� LQWHUDNVL� GHQJDQ� LQWHUQHW�� -DULQJDQ

LQWHUQHW�WHODK�PHQMDGL�SHORSRU�WHUMDGLQ\D�UHYROXVL

WHNQRORJL�\DQJ�GLWDQGDL�GHQJDQ�

��� +LODQJQ\D� EDWDV� SHPLVDK� DQWDUD� SHUDQJNDW

NRPSXWHU�GHQJDQ�SHUDODWDQ�NRPXQLNDVL��VHSHUWL

WHOHSRQ��UDGLR��VDWHOLW��GDQ�JHORPEDQJ�PLNUR

ODLQQ\D�

��� .RPXQLNDVL� GDWD� EHUXSD� WHNV�� VXDUD�� GDQ

JDPEDU�KDPSLU�WLGDN�DGD�EHGDQ\D�ODJL��6HPXD

PRGHO� GDWD� WHUVHEXW� GDSDW� GLSURVHV� GHQJDQ

FHSDW�

��� %LD\D� NRPXQLNDVL� DQWDUNRPSXWHU � \DQJ

WHUVDPEXQJ�VHFDUD�ORNDO��QDVLRQDO��UHJLRQDO�

GDQ�LQWHUQDVLRQDO�WDPSDN�VDPD���2HWRPR��������

+DQ\D�GHQJDQ�PHQJJXQDNDQ�PHVLQ�SHQFDUL�

VHSHUWL�*RRJOH��XVHU�GL�VHOXUXK�GXQLD�PHPSXQ\DL

DNVHV� \DQJ� PXGDK� DWDV� EHUPDFDP�PDFDP

LQIRUPDVL��,QIRUPDVL�\DQJ�GDSDW�GLDNVHV�SXQ�ELVD

EHUXSD� WHNV��JUDILN�� VXDUD�� DWDX�YLGHR�� -DULQJDQ

LQWHUQHW�LQL�MXJD�GDSDW�GLJXQDNDQ�VHEDJDL�PHGLD

NRQIHUHQVL�GL�PDQD�VHMXPODK� RUDQJ�PHODNXNDQ

GLVNXVL�WDQSD�KDUXV�EHUWDWDS�PXND�VHFDUD�ODQJVXQJ

VDWX�GHQJDQ�ODLQQ\D��WHWDSL�KDQ\D�PHODOXL�OD\DU

NRPSXWHU�SULEDGL�PDVLQJ�PDVLQJ�

-HQLV� OD\DQDQ� SDGD� MDULQJDQ� LQWHUQHW

PHQJDODPL�SHUNHPEDQJDQ�\DQJ�VDQJDW�SHVDW�SDGD

EHEHUDSD� WDKXQ� WHUDNKLU� LQL�� .RQVHNXHQVLQ\D�

PDNLQ� EDQ\DN� VXPEHU� LQIRUPDVL� \DQJ� GDSDW

GLDNVHV� VHFDUD� RQ�OLQH� VHKLQJJD� SHQFDULDQ

LQIRUPDVL�PHQMDGL�PXGDK�MLND�WDQSD�SURJUDP�EDQWX

WHUWHQWX�� 3DGD� GDVDUQ\D�� LQWHUQHW�PHPEHULNDQ

OD\DQDQ�\DQJ�PHOLSXWL�HOHFWURQLF�PDLO� �H�PDLO��

86(1(7��QHZVJURXS��ILOH�WUDQVIHU�SURWRFRO��)73��

WHOQHW��EXOHWLQ�ERDUG�VHUYLFH��:::��:RUOG�:LGH

:HE��� LQWHUQHW� WHOHSKRQ\�� GDQ� LQWHUQHW� ID[

�2HWRPR���������6HPHQWDUD��/DXGRQ�GDQ�/DXGRQ

�������GDQ�ZZZ�ZLNLSHGLD�RUJ��������PHQ\DWDNDQ

EDKZD� MHQLV� OD\DQDQ� LQWHUQHW�PHOLSXWL� H�PDLO�

XVHQHW�QHZVJURXSV��/,676(59V��FKDWWLQJ��WHOQHW�

)73�DQG�:RUOG�:LGH�:HE�

������³&RQWHQW�)LOWHU´

6XDWX� XQVXU� SHQWLQJ� GDODP�PHQJDGRSVL

LQRYDVL�WHNQRORJL�LQIRUPDVL�\DQJ�GLUDVDNDQ�DGDODK

NHJXQDDQQ\D��0RRUH�DQG�%HQEDVDW���������/HELK

ODQMXW��$JDUZDO�GDQ�.DUDKDQQD��������PHQJDWDNDQ



0(',$725���9RO��������1R�������'HVHPEHU��������

EDKZD�SHUVHSVL� NHPDPSXDQ�PHQMHODVNDQ� ���

WHQWDQJ�SHUEHGDDQ�QLDW�GDODP�WLQJNDK�ODNX�XQWXN

PHQJDGRSVL�WHNQRORJL�

7HUGDSDW�EHUEDJDL�NHPDPSXDQ�\DQJ�GLPLOLNL

ROHK�LQWHUQHW�FRQWHQW�ILOWHU��\DLWX�VHEDJDL�EHULNXW�
�� )LOWHULQJ�&DSDELOLWLHV

)LOWHU�&DWHJRULHV��(GLWDEOH�)LOWHU�/LVWV��&KDW

)LOWHULQJ��&KDW�0RQLWRULQJ��&KDW�%ORFNLQJ�

1HZVJURXS�%ORFNLQJ��,0�3RUW�%ORFNLQJ��3HHU�

WR�3HHU��3�3��%ORFNLQJ��)73�%ORFNLQJ�

&XVWRPL]DEOH�3RUW�%ORFNLQJ��(�PDLO� )LOWHU

LQJ��(�PDLO�%ORFNLQJ��3UHGDWRU�%ORFNLQJ�

3RSXS�%ORFNLQJ��3HUVRQDO�,QIRUPDWLRQ�%ORFN

LQJ�

�� 5HSRUWLQJ�&DSDELOLWHV

5HPRWH�5HSRUWLQJ��1RWLILFDWLRQ�$OHUWV�E\�(�

PDLO��/RJ�5HSRUWV�6HQW�E\�(�PDLO��6XPPDU\

+LVWRU\�5HSRUWLQJ�� 'HWDLOHG�+LVWRU\�5HSRUW

LQJ��*UDSKLFDO�5HSRUWLQJ��/RJJLQJ�RI�6HFXULW\

9LRODWLRQV

�� 0DQDJHPHQW�&DSDELOLWLHV

,QGLYLGXDO�8VHU�3URILOHV��3DVVZRUG�&RQWUROV�

5HPRWH�0DQDJHPHQW��6WHDOWK�2SWLRQV

�� 2WKHU� IHDWXUHV

,PPHGLDWH�2YHUULGLQJ�RI�%ORFNV��:DUQLQJ�

1RW�-XVW�%ORFNLQJ��'DLO\�7LPH�/LPLWV��1HJOL

JLEOH�6XUILQJ�7LPH�,PSDFWV��8SGDWHG�85/�

)LOWHULQJ�5XOHV��%ORFNLQJ�6HQVLWLYLW\�6HWWLQJV

�ZZZ�WRSWHQUHYLHZV�FRP��

6HMDN�LQWHUQHW�VHPDNLQ�EHUNHPEDQJ�VHNLWDU

WDKXQ�������PDV\DUDNDW�WHODK�NHUDVXNDQ�GHQJDQ

SRUQRJUDIL�RQOLQH�\DQJ�GDSDW� GLSHUROHK�GHQJDQ

PXGDK�� DGHJDQ� NHNHUDVDQ�� GDQ� KDWH� VSHHFK�

3HQHULPDDQ�SXEOLN�DWDV�PDWHULDO�\DQJ�GLUDVDNDQ

VDQJDW� EHUEDKD\D� LQL�� WHODK� PHQJDQWDUNDQ

&RQJJUHV�$PHULND�PHPEXDW�GXD�SURGXN�KXNXP�

\DLWX�&RPPXQLFDWLRQV�'HFHQF\�$FW��&'$���GDQ

WKH�&KLOG�2Q�OLQH�3URWHFWLRQ�$FW� �&23$�� \DQJ

GLDUDKNDQ�SDGD�NULPLQDOLVDVL�LVL�LQWHUQHW�\DQJ�GL

DQJJDS� EHUEDKD\D�� %HUVDPD� GHQJDQ� VROXVL

OHJLVODWLI� LQL�� LQGXVWUL� VRIWZDUH � WHODK

PHQJHPEDQJNDQ� VROXVL� WHNQRORJL� VHQGLUL�� \DQJ

GLEHUL�QDPD�FRQWHQW�ILOWHULQJ�VRIWZDUH�

&RQWHQW� ILOWHUV�PHPXQJNLQNDQ� VHVHRUDQJ

XQWXN� PHQJDWXU� DNVHV� \DQJ� GDSDW� GLODNXNDQ�

3HQHULPDDQ�WHUKDGDS�FRQWHQW�ILOWHU�GLSHQJDUXKL

ROHK� NHXQJJXODQ� GDODP�PHQJDWDVL�PDVDODK� GL

OLQJNXQJDQ�PHUHND��,QWHUQHW�FRQWHQW�ILOWHULQJ�VRIW�

ZDUH�PHPEHUL�NHPDPSXDQ�XQWXN�PHQJHQGDOLNDQ

PDWHUL��PHQJKDODQJL�ZHEVLWHV�GDQ�PHQ�VHW�XS�SDVV�

ZRUG��'DODP�ZZZ�ZLNLSHGLD�RUJ��������GLVHEXWNDQ

GHILQLVL�LQWHUQHW�FRQWHQW�ILOWHUV�DGDODK
LV�D�SLHFH�RI�VRIWZDUH��FRQWUROOHG�E\�VRPH�DXWKRULW\

�VXFK� DV�JRYHUQPHQW� RU�SDUHQWV��� WKDW� ILOWHUV� E\

NH\ZRUG�RU�EORFNV� E\�85/�ZKDW�D�ZHE�EURZVHU

ZLOO�GLVSOD\��XVXDOO\�IRU�WKH�EHQHILW�RI�FKLOGUHQ��7KHUH

PD\�EH�D�PDQ\�FULWHULD�IRU�ZKLFK�WKH�ILOWHU�ZRUNV�

SRUQRJUDSK\��DOWHUQDWLYH�OLIHVW\OHV��KRPRVH[XDOLW\�

DGXOWHU\��DQG�RWKHUV�

-DVD�VHSHUWL�H�PDLO�ILOWHULQJ��SRSXS�EORFNLQJ�

GDQ�FKDW� URRP�PRQLWRULQJ�KDQ\D�VHEDJLDQ�GDUL

WRROV�\DQJ� WHUVHGLD� SDGD� LQWHUQHW� ILOWHULQJ� VRIW�

ZDUH� VDDW� LQL�� %DQ\DN� \DQJ� GLUDQFDQJ� XQWXN

PHOLQGXQJL�GDQ�PHQHWUDONDQ�WDNWLN�GDUL�SHUXVDKDDQ

SRUQRJUDIL�RQOLQH�\DQJ�DJUHVLI�

'HQJDQ�VDQJDW�EDQ\DNQ\D�SLOLKDQ�LQWHUQHW��ILO�

WHULQJ� VRIWZDUH� \DQJ� WHUVHGLD�� SHQHOLWLDQ� GDQ

PHPLOLK�LQWHUQHW�ILOWHU�LWX�DGDODK�KDN�VHVHRUDQJ

\DQJ�GDSDW�PHQMDGL�VDQJDW�NRPSOHNV��6XQJJXKSXQ

LQWHUQHW�ILOWHULQJ�VRIWZDUH�\DQJ�VHPSXUQD� WLGDN

DGD�GL�SDVDUDQ�VDDW�LQL��DGD�VHMXPODK�VROXVL�EHVDU

\DQJ�WHUJDQWXQJ�SDGD�NHEXWXKDQ�VHVHRUDQJ�

%HULNXW� LQL� WHUGDSDW� EHEHUDSD� KDO� \DQJ

PHUXSDNDQ�DWULEXW�WHUEDLN�GDUL�LQWHUQHW�ILOWHULQJ

VRIWZDUH�
�� (DV\�RI�XVH"�,V�LW�HDV\�WR�ILQG�WKH�IXQFWLRQV

\RX�DUH�ORRNLQJ�IRU"�,V�LW�HDV\�FXVWRPL]H�WKH

ILOWHU�VHWWLQJV"WR�FXVWRPL]H�WKH�ILOWHU�VHWWLQJV"

�� (IIHFWLYH�DW�ILOWHULQJ

�� )LOWHULQJ�DOJRULWKP

�� $FWLYLW\�UHSRUWLQJ

�� &OLHQW�6HUYHU�EDVHG

�� )RUHLJQ�ODQJXDJH�ILOWHULQJ

�� 3RUW�ILOWHULQJ�DQG�EORFNLQJ

�� 2YHUULGH�FDSDELOLWLHV

�� $OORZ��ZDUQ��DQG�EORFN

��� ,QGLYLGXDO�SURILOHV

��� 1RWLILFDWLRQ�FDSDELOLWLHV

��� 1HJOLJLEOH�UHVSRQVH�WLPHV

��� 5HPRWH�PDQDJHPHQW

��� 7KH�FRUUHFW�XVH�RI�LQWHUQHW�ILOWHUV�LQ�KDUPRQ\

ZLWK�SDUHQWDO�FRQWUROV�FDQ�PDNH�WKH�LQWHUQHW�D

VDIH�DQG�ZRQGHUIXO�H[SHULHQFH�IRU�WKH�IDPLO\

�ZZZ�WRSWHQUHYLHZV�FRP��

%HUGDVDUNDQ�XUDLDQ�WHUVHEXW�GL�DWDV��KHQGDNQ\D

GDODP� PHQJDNVHV� LQWHUQHW�� VHRUDQJ� XVHU
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PHPSHUKDWLNDQ�DWULEXW�DWULEXW�WHUEDLN�GDUL�LQWHUQHW�ILO�

WHULQJ�VRIWZDUH�DJDU�WHUOLQGXQJL�GDUL�KDO�KDO�\DQJ

WLGDN�GLLQJLQNDQ��6HODLQ�LWX��MXJD�PHQMDGL�KDN�GDUL�XVHU

XQWXN�PHPLOLK�LQWHUQHW�ILOWHULQJ�VRIWZDUH�\DQJ�WHUEDLN

EDJL�GLULQ\D�GDQ�MXJD�RUDQJ�RUDQJ�GL�VHNLWDUQ\D�

�� 0HWRGH�3HQHOLWLDQ

���0HWRGH� 3HQHOLWLDQ� \DQJ�'LJXQDNDQ
6HVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ��SHQHOLWLDQ�LQL

PHUXSDNDQ� MHQLV� SHQHOLWLDQ� H[SODQDWRU\

�SHQMHODVDQ���'DSDW� GLNDWDNDQ� GHPLNLDQ� NDUHQD

SHQHOLWLDQ�LQL�PHQMHODVNDQ�KXEXQJDQ�NDXVDO�DQWDUD

EHEHUDSD� YDULDEHO� GDQ�PHQMHODVNDQQ\D�PHODOXL

SHQJXMLDQ�KLSRWHVLV�

3HQGHNDWDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK

SHQGHNDWDQ�NXDQWLWDWLI��3DGD�SHQGHNDWDQ�NXDQWLWDWLI�

SURVHVQ\D� EHUDZDO� GDUL� WHRUL�� \DQJ� VHODQMXWQ\D

GHQJDQ�PHQJJXQDNDQ�ORJLND�GHGXNWLI�GLWXUXQNDQ

PHQMDGL�KLSRWHVLV�SHQHOLWLDQ�\DQJ�GLVHUWDL�GHQJDQ

SHQJXNXUDQ� GDQ� RSHUDVLRQDOLVDVL� NRQVHS�

6HODQMXWQ\D�GLODNXNDQ�JHQHUDOLVDVL�\DQJ�EHUVDQGDU

SDGD�VWDWLVWLN��VHKLQJJD�GDSDW�GLDPELO�NHVLPSXODQ

VHEDJDL�KDVLO�GDUL�WHPXDQ�SHQHOLWLDQ�

���2SHUDVLRQDOLVDVL�9DULDEHO

$GDSXQ�RSHUDVLRQDOLVDVL�GDUL�YDULDEHO�WHUVHEXW

DGDODK�SDGD�7DEHO���

��� 3RSXODVL�� 6DPSHO�� GDQ�0HWRGH

3HQDULNDQ� 6DPSHO

3RSXODVL�SHQHOLWLDQ�LQL�DGDODK�UHPDMD�XVLD����

���WDKXQ�GL�%DQGDUODPSXQJ�\DQJ�EHUMXPODK�������

MLZD��VXPEHU�GDWD�%36�WDKXQ��������3HQHWDSDQ

ORNDVL�SHQHOLWLDQ�LQL�GLGDVDUL�SHUWLPEDQJDQ�EDKZD

GDUL�DVSHN�SVLNRORJL��UHQWDQJ�XVLD�WHUVHEXW�DGDODK

UHQWDQJ�XVLD�XQWXN�PHQFDUL�MDWLGLUL���3DGD�UHQWDQJ

XVLD�WHUVHEXW��VHVHRUDQJ�DNDQ�PXGDK�GLSHQJDUXKL�

WHUXWDPD�PHODOXL�LQWHUQHW��GL�PDQD�LQWHUQHW��EHUVLIDW

VDQJDW�WHUEXND�GDQ�GDSDW�GLDNVHV�ROHK�VLDSD�SXQ�

.RWD� %DQGDU� /DPSXQJ� WHUGLUL� GDUL� ��

.HFDPDWDQ�� VHKLQJJD� XQWXN� SHPLOLKDQ� VDPSHO

GLODNXNDQ� GHQJDQ�0XOWLVWDJH� &OXVWHU� 5DQGRP

6DPSOLQJ��VDPSOLQJ�GHQJDQ�JXJXV�EDQ\DN�WDKDS��

8QWXN� LWX�� GDODP� SHQHQWXDQ� VDPSHO� GDODP

SHQHOLWLDQ�LQL�GLODNXNDQ�VHFDUD�EHUWDKDS��'HQJDQ

WLQJNDW�SUHVLVL������GDQ�GHQJDQ�PHQJJXQDNDQ

UXPXV�<DPDQH��GDODP�5DKPDW��������PDND�GDSDW

GLKLWXQJ�MXPODK�VDPSHOQ\D�VHEDJDL�EHULNXW�

�������������

Q� �²²²²� ��������DWDX�����UHVSRQGHQ

������������������������

'DUL�SHUKLWXQJDQ��GLSHUROHK�EDKZD�EHVDUQ\D

VDPSHO��Q��DGDODK�����RUDQJ�UHVSRQGHQ�

7DEHO����2SHUDVLRQDOLVDVL�YDULDEHO�
�

9DULDEHO� 'LPHQVL� ,QGLNDWRU�� 6LPERO�

6RFLDO�3UHVHQFH� .HPDPSXDQ�WHNQRORJL�GDODP�PHQJLULPNDQ�LV\DUDW�

QRQ�ZRUG�GDQ�LV\DUDW�QRQ�YHUEDO�

;����

0HGLD�5LFKQHVV�

�

.HPDPSXDQ� PHGLD� XQWXN� PHQJXEDK� LQIRUPDVL�

PHQMDGL�SHPDKDPDQ�GDODP�VHEXDK�LQWHUYDO�ZDNWX�

;����

,PPHGLDF\� RI�

&RPPXQLFDWLRQ�

WLQJNDW� \DQJ� PHPXQJNLQNDQ� SHQJJXQD�

FROODERUDWLRQ� WHFKQRORJ\� XQWXN� OHELK� FHSDW�

EHUNRPXQLNDVL�GHQJDQ�\DQJ�ODLQ�

;����

.DUDNWHULVWLN�

WHNQRORJL�

&RQFXUUHQF\� .HPDPSXDQ� \DQJ� PHPXQJNLQNDQ� SHQJJXQD�

XQWXN� PHODNXNDQ� NHJLDWDQ� ODLQ� VHFDUD� EHUVDPD�

VDPD�VDDW�PHQJJXQDNDQ�WHNQRORJL�

;����

.DUDNWHULVWLN�

SHNHUMDDQ�

0RELOLW\�� .HPDPSXDQ�GDODP�PHQGXNXQJ�PRELOLWDV�XVHU� ;��

3HQHUDSDQ�

FROODERUDWLRQ�

WHFKQRORJ\�

3HQHUDSDQ�

FROODERUDWLRQ�

WHFKQRORJ\�

SHUVHSVL� SHPDNDLDQ� LQWHUQHW� � FRQWHQW� ILOWHUV� SDGD�

LQWHUQHW� � SXEOLF� ROHK�XVHU� EHUXSD� GXNXQJDQ� \DQJ�

GLSHUROHK�GDODP�PHQMDODQNDQ�DNWLYLWDV�

<�

�
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��� 6XPEHU�GDWD�GDQ�3HQJXMLDQ�.XHVLRQHU

6XPEHU�GDWD�GLGDSDW�GDUL�GDWD�SULPHU�GDQ�GDWD

VHNXQGHU�� 8QWXN� SHQJXMLDQ� NXHVLRQHU� \DQJ

GLJXQDNDQ�GLODNXNDQ�XML�YDOLGLWDV��NHVDKLKDQ��GDQ

UHOLDELOLWDV� �NHWHUDQGDODQ���+DVLO� SHQJXMLDQQ\D

DGDODK�VHEDJDL�EHULNXW�

'DUL� WDEHO� ��� GDSDW� GLNHWDKXL� EDKZD

NHVHOXUXKDQ�LWHP�\DQJ�GLJXQDNDQ�GDODP�LQVWUXPHQ

NXHVLRQHU��YDOLG�GDQ�UHOLDEHO�

��� 7HNQLN�$QDOLVLV� 'DWD� XQWXN�8ML

+LSRWHVLV

8QWXN� PHQJXML� KLSRWHVLV�� � \DLWX� SHQJDUXK

VHFDUD� VHUHPSDN� GDQ� SDUVLDO� YDULDEHO�YDULDEHO

NDUDNWHULVWLN�WHNQRORJL�GDQ�NDUDNWHULVWLN�SHNHUMDDQ

WHUKDGDS� SHQHUDSDQ� FROODERUDWLRQ� WHFKQRORJ\�

GLJXQDNDQ� 5HJUHVL� /LQLHU� %HUJDQGD�� \DQJ

GLQ\DWDNDQ�VHEDJDL�EHULNXW��

<� �D���E�;����E�;�����H

.HWHUDQJDQ�

�<  �3HQHUDSDQ�FROODERUDWLRQ� WHFKQRORJ\

D  �,QWHUVHS

E���E�  �.RHILVLHQ�UHJUHVL�;���;�

;�  �.DUDNWHULVWLN� WHNQRORJL

;�  �.DUDNWHULVWLN� SHNHUMDDQ

H  �.HVDODKDQ�SHQJJDQJJX

'DODP�DQDOLVLV��NRHILVLHQ�'HWHUPLQDVL� �5��

GLJXQDNDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� VHFDUD

EHUVDPD�VDPD��VHGDQJNDQ�EHVDU�SHQJDUXK�VHFDUD

SDUVLDO�EHUGDVDUNDQ�SDGD�NRHILVLHQ�UHJUHVL�VHWLDS

YDULDEHO��3HQJJXQDDQ�UHJUHVL�OLQHDU�EHUJDQGD�LQL

GLOHQJNDSL�SXOD�GHQJDQ�SHPHQXKDQ�DVXPVL�NODVLN�

\DLWX�PXOWLNROLQHDULWDV� \DQJ� EHUGDVDUNDQ� SDGD

NRUHODVL�DQWDUYDULDEHO�EHEDV�GDQ�9DULDQFH�LQIOD�

WLRQ�)DFWRUV��9,)����$XWRNRUHODVL�\DQJ�EHUGDVDUNDQ

SDGD�NRHILVLHQ�'XUELQ�:DVWRQ��G���.HQRUPDODQ

GHQJDQ�PHPSHUKDWLNDQ�GLVWULEXVL�QRUPDO�VWDQGDUG�

VHUWD� XML� KHWHURVNHGDVWLVLWDV� GHQJDQ

PHQJJXQDNDQ��PHWRGH�3DUN��.HVHOXUXKDQ�NHJLDWDQ

DQDOLVLV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ

7DEHO����8ML�9DOLGLWDV�GDQ�5HOLDELOLWDV�

�
1R� +XEXQJDQ� 5� 3� .WHUDQJDQ�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

$OSKD�&URQEDFK� ���������������������������������������5HOLDEHO�

�� ;��� ������ ������ 9DOLG�

�� ;��� ������ ������ 9DOLG�

��� ;��� ������ ������ 9DOLG�

��� ;��� ������ ������ 9DOLG�

$OSKD�&URQEDFK� ���������������������������������������5HOLDEHO�

��� <�� ������ ������ 9DOLG�

��� <�� ������ ������ 9DOLG�

��� <�� ������ ������ 9DOLG�

��� <�� ������ ������ 9DOLG�

��� <�� ������ � �

$OSKD�&URQEDFK� ���������������������������������������5HOLDEHO�

�
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7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

6WDWLWLVWLFDO�3DNDJH�)RU� 6RFLDO� 6FLHQFH� �6366�

YHUVL�������WDKXQ������

�� +DVLO�GDQ�3HPEDKDVDQ

3HPHQXKDQ�$VXPVL�.ODVLN

���8ML�0XOWLNROLQHDULWDV

3HQGHNWHVLDQ�DGDQ\D�JHMDOD�PXOWLNRO�GDSDW

GLODNXNDQ�GHQJDQ�PHWRGH�9DULDQFH�,QIODWLRQ�)DF�

WRUV��9,)���9,)�PHUXSDNDQ�LQGLNDWRU�DWDV�HIHN�GDUL

SUHGLNWRU�ODLQ�\DQJ�GLKLWXQJ�GHQJDQ���5�

L
����6HPDNLQ

EHVDU�NRHILVLHQ�9,)�PHQXQMXNNDQ�EDKZD�YDULDEHO

EHEDV�\DQJ�GLPDNVXG�DGDODK�PXOWLNRO��%DWDVDQ

\DQJ� GLJXQDNDQ� XQWXN�PHQHQWXNDQ� DGDQ\D

PXOWLNRO�GHQJDQ�SHQGHNDWDQ�9,)�DGDODK�������+DVLO

DQDOLVLV�PHQXQMXNNDQ�EDKZD�9,)�XQWXN�;��GDQ

;��� PDVLQJ�PDVLQJ� VHEHVDU� ������� 'HQJDQ

GHPLNLDQ��PHODOXL�SHQGHNDWDQ�LQL��YDULDEHO�YDULDEHO

EHEDV� \DQJ� GLPDNVXG� NHVHOXUXKDQQ\D� WHUEHEDV

GDUL�PXOWLNRO�

��� 8ML� +RPRNHGDVWLVLWDV

GDQ � +HWHURVNHGDVWLVLWDV

8ML� DVXPVL� NODVLN� \DQJ� NHGXD� DGDODK

KRPRNHGDVWLVLWDV��+RPRNHGDVWLVLWDV��WHUMDGL�NHWLND

YDULDQV�YDULDEHO�GDODP�PRGHO�WLGDN�VDPD��NRQVWDQ��

7HUGDSDW� EHEHUDSD� PHWRGH� XQWXN� XML

KHWHURVNHGDVWLVLWDV�� \DLWX�� NRUHODVL� UDQNLQJ

6SHDUPDQ��8ML�*OHVMHU��GDQ�XML�3DUN��*XMDUDWL�������

'HQJDQ�PHQJJXQDNDQ� XML� 3DUN� GLSHUROHK� KDVLO

VHSHUWWL�WDPSDN�SDGD�7DEHO���

6HVXDL�GHQJDQ�KDVLO�SHQJXMLDQ�VHEDJDLPDQD

WHUGDSDW� SDGD� 7DEHO� ��� GDSDW� GLNHWDKXL� EDKZD

YDULDEHO�YDULDEHO� EHEDV� \DQJ� GLQ\DWDNDQ� GDODP

PRGHO� DGDODK� WHUEHEDV� GDUL� KHWHURVNHGDVWLVLWDV

DWDX�PHPHQXKL�KRPRVNHGDVWLVLWDV�

���� �8ML�1RUPDOLWDV

3HQJXMLDQ� QRUPDOLWDV� GLODNXNDQ� GHQJDQ

PHQJDPDWL�&KDUWV�+LVWRJUDP��GDODP�GLVWULEXVL�QRU�

PDO� �UDWD�UDWD�  � �� GDQ� VWDQGDUG� GHYLDVL�  � ���

7DEHO�����+DVLO�8ML�5HJUHVL�/LQHDU�%HUJDQGD�

�

1R� ,QGHSHQGHQW�YDULDEOH� EL� U�SDUWLDO� W�K LW� 3� .HSXWXVDQ�WKG�+R�

�� .RQVWDQWD� ������� �� �� �� ��

�� ;�� ������ ������ ������ ������ GLWRODN�

�� ;�� ������ ������ ������ ������ GLWRODN�

�

5�� �  ������� � 5�6TXDUH��  ��������5�6TXDUH�$GM��  ������� �

'XUELQ�:DWVRQ ������� � )�KLWXQJ�� �  ��������S�� �  �������
3HUVDPDDQ�� <� �D����E��;����E��;����H��

� � < ����������������;���������;�����������

�

�����6XPEHU��'DWD�SULPHU�GLRODK�

�

7DEHO����8ML�3DUN�GDODP�3HQGHNWHVLDQ�+HWHURVNHGDVWLVLWDV�

�
1R� ,QGHSHQGHQW� EL� 3� .HWHUDQJDQ�

�� /Q;� � ������� ������ +RPRNHGDVWLVLWDV�

�� /Q;� � ������ ������ +RPRNHGDVWLVLWDV�

�
���6XPEHU��'DWD�SULPHU�GLRODK�

�
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%HUGDVDUNDQ�KDVLO�DQDOLVLV��GLSHUROHK�EDKZD�XQWXN

QLODL�UDWD�UDWD� ������VHGDQJNDQ�VWDQGDU�GHYLDVL� 

������'HQJDQ�GHPLNLDQ��GDSDW�GLNDWDNDQ�EDKZD

XQWXN�GLVWULEXVL�\DQJ�WHUEHQWXN�DGDODK�PHQGHNDWL

QRUPDO�

+DVLO�DQDOLVLV�UHJUHVL�OLQHDU�EHUJDQGD�GDSDW

GLOLKDW�SDGD�7DEHO���

.HWHUDQJDQ��

;
�
� �.DUDNWHULVWLN�WHNQRORJL

;
�
� �.DUDNWHULVWLN�SHNHUMDDQ

<�� �3HQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\

��� 3HQJDUXK�6LPXOWDQ

'DUL��7DEHO����GL��DWDV��GDSDW��GLNHWDKXL��EDKZD

NRHILVLHQ��NRUHODVL��EHUJDQGD���5�� ��������GHQJDQ

QLODL�)
KLWXQJ

� ���������GDQ�SUREDELOLWDV��S� �������+DO

LQL�PHQXQMXNNDQ�EDKZD�WHUGDSDW�KXEXQJDQ�\DQJ

VLJQLILNDQ�DQWDUD�YDULDEHO�NDUDNWHULVWLN�WHNQRORJL

GDQ�NDUDNWHULVWLN�SHNHUMDDQ�WHUKDGDS�NHSXWXVDQ

PDQDMHPHQ��'DUL�KDVLO�DQDOLVLV��GDSDW�SXOD�GLNHWDKXL

NRHILVLHQ�'HWHUPLQDQ�EHUJDQGD�\DQJ�GLVHVXDLNDQ

�5�6TXDUH�$GMXVWHG� ���������'HQJDQ�GHPLNLDQ�

NHPDPSXDQ� NHGXD� YDULDEHO� EHEDV� XQWXN

PHQMHODVNDQ� YDULDEHO� SHQHUDSDQ� FROODERUDWLRQ

WHFKQRORJ\� � DGDODK� VHEHVDU� ������� VHGDQJNDQ

VLVDQ\D�������GLSHQJDUXKL�ROHK�YDULDEHO�ODLQ�\DQJ

WLGDN�GLWHOLWL�

��� 3HQJDUXK� 3DUWLDO

8QWXN� PHQFDSDL� WXMXDQ� NHGXD�� \DLWX

PHQMHODVNDQ�SHQJDUXK�DQWDUD�YDULDEHO�NDUDNWHULVWLN

WHNQRORJL�GDQ�NDUDNWHULVWLN�SHNHUMDDQ�VHFDUD�SDUVLDO

WHUKDGDS� SHQHUDSDQ� FROODERUDWLRQ� WHFKQRORJ\�

PDND� GLODNXNDQ� LGHQWLILNDVL� WHUKDGDS� EHVDU

SHQJDUXK�GDUL�PDVLQJ�PDVLQJ�YDULDEHO�

%HUGDVDUNDQ�KDVLO�XML�VWDWLVWLN�GDSDW�GLNHWDKXL

EDKZD�VHFDUD�SDUVLDO��EHVDUQ\D�SHQJDUXK�DGDODK

VHEDJDL�EHULNXW�

��� 3HQJDUXK�YDULDEHO�NDUDNWHULVWLN�WHNQRORJL��;��

WHUKDGDS�SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\

DGDODK��VHEHVDU��E
�
�� ��������GHQJDQ�W�KLW ��

������GDQ�VLJQLILNDQVL���S�� ��������.HSXWXVDQ�

+R� GLWRODN� DWDX� WHUGDSDW� SHQJDUXK� \DQJ

VLJQLILNDQ� YDULDEHO� NDUDNWHULVWLN� WHNQRORJL

WHUKDGDS�SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\�

��� 3HQJDUXK�YDULDEHO�NDUDNWHULVWLN�SHNHUMDDQ��;��

WHUKDGDS� SHQHUDSDQ� FROODERUDWLRQ� WHFKQRO�

RJ\�DGDODK� VHEHVDU� �E
��
��  � ������� GHQJDQ� W

KLW ������ GDQ� VLJQLILNDQVL� �S��  � ������

.HSXWXVDQ�� +R� GLWRODN�� 'HQJDQ� NDWD� ODLQ

WHUGDSDW�SHQJDUXK� \DQJ�VLJQLILNDQ� YDULDEHO

NDUDNWHULVWLN� SHNHUMDDQ� WHUKDGDS�SHQHUDSDQ

FROODERUDWLRQ� WHFKQRORJ\�

%HUGDVDUNDQ�SHQMHODVDQ�VHEDJDLPDQD�GDSDW

GLOLKDW�SDGD�7DEHO����PDND�GDSDW�GLNDWDNDQ�EDKZD

GL� DQWDUD� NH� GXD� YDULDEHO� EHEDV� WHUVHEXW� \DQJ

PHPSXQ\DL� SHQJDUXK� GRPLQDQ� WHUKDGDS

SHQHUDSDQ� FROODERUDWLRQ� WHFKQRORJ\� DGDODK

YDULDEHO�NDUDNWHULVWLN�SHNHUMDDQ��GHQJDQ�QLODL�U�SDU�

WLDO�VHEHVDU��������GHQJDQ�W�KLW ������GDQ�S ������

NDUHQD�PHPLOLNL�NRHILVLHQ�UHJUHVL�WHUEHVDU�

���� 3HPEDKDVDQ

+DVLO� XML� KLSRWHVLV�PHQXQMXNNDQ� EDKZD

YDULDEHO�NDUDNWHULVWLN�WHNQRORJL�GDQ�NDUDNWHULVWLN

SHNHUMDDQ�EHUSHQJDUXK�WHUKDGDS�SHQHUDSDQ�FRO�

ODERUDWLRQ� WHFKQRORJ\��$GDQ\D� SHQJDUXK� GDUL

PDVLQJ�PDVLQJ� YDULDEHO�YDULDEHO� WHUKDGDS

SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\�PHQJXDWNDQ

KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�+R� HW� DO�

��������'LMHODVNDQ�SXOD�ROHK�+R�HW��DO���������GDODP

KDVLO�WHPXDQQ\D�EDKZD�
8VHU� KDYH� OLWWOH� SUHIHUHQFHV� WR� FHQVRU�DQG� UHVWULFW

WKH� LQWHUQHW� FRQWHQW� E\� OHJLVODWLRQ��7KHUH� FDQ� EH

WZR� UHDVRQV��)LUVW�� WKRXJK� WKH� DPRXQW� RI� REMHF�

WLRQDEOH�PDWHULDO�LV�QRW�VPDOO�� WKH�DPRXQW�RI�XVHIXO

DQG� YDOXDEOH� FRQWHQW� IURP� WKH�ZHE� LV�YHU\� KXJH�

7KH�GHVLUH�IRU�IUHH�DQG�FRQYHQLHQW�LQIRUPDWLRQ�JHWV

RYHU� WKH� QHHG� IRU�FOHDQ�DQG� SOHDVDQW� LQWHUQHW� WUDY�

HOV��6HFRQG�� WKH� LQWHUQHW� SHQHWUDWHV� LQWR� RXU� GDLO\

OLIH�� 3HRSOH� UHDG� QHZVSDSHU� DQG� VKRS� RQOLQH� HY�

HU\GD\�� ,W� LV� UHDVRQDEOH�WKDW� WKH\�GR�QRW�ZDQW� WKHLU

OLIH� WR� EH� LQWHUUXSWHG�E\� OHJLVODWLRQ�

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD

NDUDNWHULVWLN� SHNHUMDDQ� EHUSHQJDUXK� GRPLQDQ

WHUKDGDS�SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\��+DO

LQL�VHVXDL�GHQJDQ�GDWD�GDUL�KDVLO�SHQHOLWLDQ�HPSLULV

\DQJ�PHQ\DWDNDQ�EDKZD�VHEDJLDQ�EHVDU�UHVSRQGHQ

����SHUVHQ��EHOXP�PHQHUDSNDQ�SHQJJXQDDQ�LQWHUQHW

\DQJ�GLOHQJNDSL�GHQJDQ�,&)��6HODLQ�LWX���VHVXDL�SXOD

GHQJDQ�KDVLO�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�'HQ�

QLV�HW�DO���������\DQJ� �PHPXWXVNDQ�EDKZD�VDWX

NDUDNWHULVWLN�NHJLDWDQ�\DQJ�GLUDVD�UHOHYDQ�XQWXN
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7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

FROODERUDWLRQ�WHFKQRORJ\��DGDODK�PRELOLW\�
7KH�PRELOLW\� RI�D� XVHU� LV� WKH�H[WHQW� WR�ZKLFK� WKH

WDVNV�SHUIRUPHG�E\�WKDW�XVHU�UHTXLUH�KLP�RU�KHU�WR

EH� DZD\� IURP� KLV�RU� KHU�ZRUN� HQYLURQPHQW²L�H��

WR�EH�PRELOH�DQG�RXW� RI� WKH�RIILFH��+LJKO\�PRELOH

XVHUV�ZLOO�EH�PRUH�HIILFLHQW�DQG�HIIHFWLYH�ZKHQ�WKH\

KDYH�DFFHVV�WR�FROODERUDWLRQ�WHFKQRORJLHV�GHVLJQHG

WR� VXSSRUW�PRELOH� XVHUV�

6HODLQ�KDO�WHUVHEXW�GL�DWDV��NHLQJLQDQ�XQWXN

PHODNXNDQ�PHQJJXQDNDQ�,&)�MXJD�GLNDUHQDNDQ

EDQ\DNQ\D�KDO�KDO�\DQJ�WLGDN�GLLQJLQNDQ�WHUMDGL

SDGD�VDDW�PHQJJXQDNDQ� LQWHUQHW��6HEDJDLPDQD

GLODQVLU�GDODP�ZZZ�ZLNLSHGLD�RUJ��������EDKZD

%UDQGRQ�9HGDV�PHQLQJJDO�GXQLD�DNLEDW�SHPDNDLDQ

QDUNRWLN� \DQJ�PHODPSDXL� EDWDV� VHWHODK� WHPDQ�

WHPDQ�FKDWWLQJ�,5&Q\D�PHPEHUL�VHPDQJDW��6KDZQ

:RROOH\� EXQXK� GLUL� NDUHQD� NHWDJLKDQ� GHQJDQ

SHUPDLQDQ�RQOLQH��(YHUTXHVW�� %UDQGHV� GLWLNDP

EXQXK��GDQ�GLPDNDQ�ROHK�$UPLQ�0HLZHV�VHWHODK

PHQMDZDE�LNODQ�GDODP�LQWHUQHW�

,QWHUQHW�MXJD�VHPDNLQ�EDQ\DN�GLJXQDNDQ�GL

WHPSDW� XPXP�� %HEHUDSD� WHPSDW� XPXP� \DQJ

PHQ\HGLDNDQ� OD\DQDQ� LQWHUQHW�� WHUPDVXN

SHUSXVWDNDDQ� GDQ� LQWHUQHW� FDIH�ZDUQHW� �MXJD

GLVHEXW�&\EHU�&DIH���7HUGDSDW�MXJD�WHPSDW�\DQJ

PHQ\HGLDNDQ� SXVDW� DNVHV� LQWHUQHW�� VHSHUWL� NLRV

LQWHUQHW��SXEOLF�DFFHVV�WHUPLQDO��GDQ�WHOHSRQ�ZHE�

7HUGDSDW�MXJD�WRNR�WRNR�\DQJ�PHQ\HGLDNDQ�DNVHV

ZL�IL�� VHSHUWL�:LIL�FDIH�� 3HQJJXQD� KDQ\D� SHUOX

PHPEDZD� ODSWRS� �QRWHERRN��� DWDX� 3'$�� \DQJ

PHPSXQ\DL�NHPDPSXDQ�ZLIL�XQWXN�PHQGDSDWNDQ

DNVHV�LQWHUQHW�

�� 3HQXWXS

���.HVLPSXODQ

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� GLSHUROHK

NHVLPSXODQ�VHEDJDL�EHULNXW�

��� 8QWXN� SHQJXMLDQ� DVXPVL� NODVLNQ\D� WHODK

WHUSHQXKL�VHPXD�

��� %HUGDVDUNDQ�KDVLO�DQDOLVLV��GDSDW��GLNHWDKXL

EDKZD��NRHILVLHQ��NRUHODVL��EHUJDQGD���5�� 

������ GHQJDQ� QLODL� )
KLWXQJ

�  � ������� GDQ

SUREDELOLWDV��S� �������\DQJ�EHUDUWL�WHUGDSDW

KXEXQJDQ� VLJQLILNDQ� DQWDUD� YDULDEHO

NDUDNWHULVWLN� WHNQRORJL� GDQ� NDUDNWHULVWLN

SHNHUMDDQ� WHUKDGDS� NHSXWXVDQ� PDQDMHPHQ�

'DUL�KDVLO�DQDOLVLV��GDSDW�SXOD�GLNHWDKXL�EDKZD

NRHILVLHQ� 'HWHUPLQDQ� EHUJDQGD� \DQJ

GLVHVXDLNDQ� �5� 6TXDUH� $GMXVWHG��  � ������

'HQJDQ� GHPLNLDQ�� NHPDPSXDQ� GDUL� NHGXD

YDULDEHO� EHEDV� XQWXN�PHQMHODVNDQ� YDULDEHO

SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\��DGDODK

VHEHVDU� ������� VHGDQJNDQ� VLVDQ\D� �����

GLSHQJDUXKL� ROHK� YDULDEHO� ODLQ� \DQJ� WLGDN

GLWHOLWL�

��� %HUGDVDUNDQ�KDVLO�XML�VWDWLVWLN��GDSDW�GLNHWDKXL

EDKZD� VHFDUD� SDUVLDO� EHVDUQ\D� SHQJDUXK

DGDODK�VHEDJDL�EHULNXW�

�D� 3HQJDUXK�YDULDEHO�NDUDNWHULVWLN�WHNQRORJL

�;���WHUKDGDS�SHQHUDSDQ�FROODERUDWLRQ

WHFKQRORJ\�DGDODK��VHEHVDU��E
�
�� �������

GHQJDQ�W�KLW ��������GDQ�VLJQLILNDQVL���S�� 

������� .HSXWXVDQ�� � +R� GLWRODN� DWDX

WHUGDSDW� SHQJDUXK� \DQJ� VLJQLILNDQ

YDULDEHO�NDUDNWHULVWLN�WHNQRORJL�WHUKDGDS

SHQHUDSDQ�FROODERUDWLRQ�WHFKQRORJ\�

�E� 3HQJDUXK�YDULDEHO�NDUDNWHULVWLN�SHNHUMDDQ

�;��� WHUKDGDS� SHQHUDSDQ� FROODERUDWLRQ

WHFKQRORJ\�DGDODK�VHEHVDU��E
��
�� �������

GHQJDQ�W�KLW ������GDQ�VLJQLILNDQVL��S�� 

�������.HSXWXVDQ�� +R�GLWRODN�� 'HQJDQ

NDWD� ODLQ�� WHUGDSDW� SHQJDUXK� \DQJ

VLJQLILNDQ�YDULDEHO�NDUDNWHULVWLN�SHNHUMDDQ

WHUKDGDS�SHQHUDSDQ�FROODERUDWLRQ�WHFK�

QRORJ\�

6HODLQ�LWX��GDSDW�GLNDWDNDQ�EDKZD�GL�DQWDUD�NH

GXD� YDULDEHO� EHEDV� WHUVHEXW� \DQJ�PHPSXQ\DL

SHQJDUXK�GRPLQDQ�WHUKDGDS�SHQHUDSDQ�FROODER�

UDWLRQ�WHFKQRORJ\�DGDODK�YDULDEHO�NDUDNWHULVWLN

SHNHUMDDQ�GHQJDQ�QLODL�U�SDUWLDO�VHEHVDU�������

GHQJDQ�W�KLW ������GDQ�S �������NDUHQD�PHPLOLNL

NRHILVLHQ�UHJUHVL�WHUEHVDU�

�����6DUDQ

%HUGDVDUNDQ�NHVLPSXODQ�WHUVHEXW��PDND�GDSDW

GLUHNRPHQGDVLNDQ�VDUDQ�VHEDJDL�EHULNXW�

��� 0DVLK�SHUOX�GLODNXNDQ�VRVLDOLVDVL�SHQJJXQDDQ

,&)�

��� 'LZDMLENDQQ\D�SHQJJXQDDQ�LQWHUQHW�FRQWHQW

ILOWHUV�GL�WHPSDW�WHPSDW�XPXP�\DQJ�WHUKXEXQJ

GHQJDQ� LQWHUQHW��PLVDOQ\D� GL�ZDUQHW�� NDIH
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LQWHUQHW��GDQ�SHUSXVWDNDDQ��ROHK�SHPHULQWDK�

��� 3HPHULQWDK�SHUOX�PHUXPXVNDQ�GDODP�XQGDQJ�

XQGDQJ�PHQJHQDL�NHMDKDWDQ�LQWHUQHW��+DO�LQL

EHUNDLWDQ� GHQJDQ� NHDPDQDQ� GDODP

SHQJJXQDDQ�LQWHUQHW�ROHK�ZHE�VXUIHUV�

��� 3HUOX�GLODNXNDQ�SHQJNDMLDQ�\DQJ�PHQGDODP

WHUXWDPD� \DQJ� PHQJNDML� VLNDS� GDODP

SHQJJXQDDQ� FROODERUDWLRQ� WHFKQRORJ\� GDQ

SHQHUDSDQQ\D�

'DIWDU�3XVWDND

'DIWDU�%XNX�GDQ�-XUQDO

$GDPV��'�$���1HOVRQ��5�5���DQG�7RGG��3��$������

³3HUFHLYHG�XVHIXOQHVV��HDVH�RI�XVH��DQG�XV�

DJH�RI�LQIRUPDWLRQ�WHFKQRORJ\��$�UHSOLFDWLRQ�´

0,6�4XDUWHUO\����������SS����������

$JDUZDO��5LWX�DQG�.DUDKDQQD��(��������³7LPH�)OLHV

:KHQ�<RX¶UH�+DYLQJ�)XQ���&RJQLWLYH�$EVRUS�

WLRQ�DQG�%HOLHIV�$ERXW�,QIRUPDWLRQ�7HFKQRO�

RJ\�8VDJH�´�0,6�4XDUWHUO\������������������

%36��������³.RWD�%DQGDU�/DPSXQJ�GDODP�$QJND

����������´� %DQGDU�/DPSXQJ�� � %36� GDQ

%DSSHGD�.RWD�%DQGDU�/DPSXQJ�

'DYLV��)��'���������³3HUFHLYHG�8VHIXOQHVV��3HU�

FHLYHG�(DVH�RI�8VH��DQG�8VHU�$FFHSWDQFH�RI

,QIRUPDWLRQ�7HFKQRORJ\�´�0,6�4XDUWHUO\����

�����SS����������

'DYLV��)��'���%DJR]]L��5��3���DQG�:DUVKDZ��3��5�

�������³8VHU�$FFHSWDQFH�RI�&RPSXWHU�7HFK�

QRORJ\��$�&RPSDULVRQ� RI�7ZR�7KHRUHWLFDO

0RGHOV�´�0DQDJHPHQW�6FLHQFH����������SS�

���������

'HQQLV��$�5���DQG�*DUILHOG��0�-��������³7KH�$GRS�

WLRQ�DQG�8VH�RI�*66�LQ�3URMHFW�7HDPV��7RZDUG

0RUH�3DUWLFLSDWLYH�3URFHVVHV�DQG�2XWFRPHV�´

0,6�4XDUWHUO\����������-XQH��SS����������

'HQQLV�� $�5��� *HRUJH�� -�)��� -HVVXS�� /�0��

1XQDPDNHU��-�)���DQG�9RJHO��'�5�������³,QIRU�

PDWLRQ�7HFKQRORJ\� WR�6XSSRUW� (OHFWURQLF

0HHWLQJV�´�0,6�4XDUWHUO\����������SS����������

'HQQLV��$�5���.LQQH\��6�7���DQG�+XQJ��<��&�������

³*HQGHU�'LIIHUHQFHV�LQ�WKH�(IIHFWV�RI�0HGLD

5LFKQHVV�´�6PDOO�*URXS�5HVHDUFK���������������

����

'HQQLV��$�5���DQG�5HLQLFNH��%�������³%HWD�9HUVXV

9+6�DQG�WKH�$FFHSWDQFH�RI�(OHFWURQLF�%UDLQ�

VWRUPLQJ�7HFKQRORJ\�´�0,6� 4XDUWHUO\� �LQ

SUHVV��

'HQQLV��$�5���:L[RP��%�-���DQG�9DQGHQEHUJ��5�-�

������³8QGHUVWDQGLQJ�)LW�DQG�$SSURSULDWLRQ

(IIHFWV�LQ�*URXS�6XSSRUW�6\VWHPV�YLD�0HWD�

$QDO\VLV�´�0,6�4XDUWHUO\����������SS����������

'H6DQFWLV��*���DQG�*DOOXSH��5�%��������³$�)RXQGD�

WLRQ�IRU�WKH�6WXG\�RI�*URXS�'HFLVLRQ�6XSSRUW

6\VWHPV�´�0DQDJHPHQW�6FLHQFH����������SS�

��������

'H6DQFWLV��*���DQG�3RROH��0�6��������³&DSWXULQJ

WKH�&RPSOH[LW\�LQ�$GYDQFHG�7HFKQRORJ\�8VH�

$GDSWLYH�6WUXFWXUDWLRQ�7KHRU\�´�2UJDQL]D�

WLRQ�6FLHQFH���������SS����������

(GHQ��&���DQG�$FNHUPDQ��)��������³*URXS�'HFLVLRQ

DQG�1HJRWLDWLRQ�LQ�6WUDWHJ\�0DNLQJ�´�*URXS

'HFLVLRQ�DQG�1HJRWLDWLRQ����������SS����������

)XON��-���DQG�%R\G��%��������³(PHUJLQJ�7KHRULHV�RI

&RPPXQLFDWLRQ�LQ�2UJDQL]DWLRQV�´�-RXUQDO�RI

0DQDJHPHQW����������SS����������

)XON��-���6WHLQILHOG��&���6FKPLW]��-���DQG�3RZHU��-�

������³$�6RFLDO�,QIRUPDWLRQ�3URFHVVLQJ�0RGHO

RI�0HGLD�8VH�LQ�2UJDQL]DWLRQV�´�&RPPXQL�

FDWLRQ�5HVHDUFK����������SS����������

*DWWLNHU�8��(���DQG�.HOOH\��+��������³0RUDOLW\�DQG

&RPSXWHUV��$WWLWXGHV�DQG�'LIIHUHQFHV�LQ�0RUDO

-XGJPHQWV�´�,QIRUPDWLRQ�6\VWHPV�5HVHDUFK�

����������������

*XMDUDWL��'DPRGDU������%DVLF�(FRQRPHWULFV��6HF�

RQG�(GLWLRQ��0F*UDZ�+LOO�,QWHUQDWLRQDO�(GL�

WRUV��6LQJDSRUH�

+R�� 6XVDQQD�6�<�� HW� DO��� ������ ³$FFHSWDQFH� RI

,QWHUQHW�&RQWHQW�ILOWHUV��$Q�(PSLULFDO�6WXG\�´

,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�7HFK�

QRORJ\�	�'HFLVLRQ�0DNLQJ������������������
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7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

+X��3�-���&KDX��3�<�.���6KHQJ��2�5�/���DQG�7DP��.�<�

�������³([DPLQLQJ�WKH�7HFKQRORJ\�$FFHSWDQFH

0RGHO� 8VLQJ� 3K\VLFLDQ� $FFHSWDQFH� RI

7HOHPHGLFLQH�7HFKQRORJ\� �́-RXUQDO�RI�0DQDJH�

PHQW�,QIRUPDWLRQ�6\VWHPV����������SS����������

+XEHU��*��������³&RJQLWLYH�6W\OH�DV�D�%DVLV�IRU�0,6

DQG�'66�'HVLJQV��0XFK�$GR�$ERXW�1RWKLQJ"´

0DQDJHPHQW�6FLHQFH����������SS����������

/DXGRQ��.HQQHWK�&���DQG�/DXGRQ��-DQH�3�������

0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV��0DQDJ�

LQJ�WKH�'LJLWDO�)LUP��(LJKW�(GLWLRQ��1HZ�-HU�

VH\��3HDUVRQ�(GXFDWLRQ��,QF�

0DOKRWUD��1��.���������0DUNHWLQJ�5HVHDUFK����UG

(G��1HZ�-HUVH\��3UHQWRFH±+DOO�,QF�

0DVHOHQR��$QGLQR��������.DPXV�,VWLODK�.RPSXWHU

GDQ� ,QIRUPDWLND�� <RJ\DNDUWD�� ,OPX

.RPSXWHU�FRP�

0F*UDWK��-�(��������*URXSV��,QWHUDFWLRQ�DQG�3HU�

IRUPDQFH��3UHQWLFH�+DOO��(QJOHZRRG��1-�

0F*UDWK��-�(��������³7LPH��,QWHUDFWLRQ��DQG�3HUIRU�

PDQFH� �7,3���$�7KHRU\� RI�*URXSV�´�6PDOO

*URXS�5HVHDUFK����������SS����������

0RRUH��*��&��DQG�%HQEDVDW��,��������³'HYHORSPHQW

RI�DQ�,QVWUXPHQW�WR�0HDVXUH�WKH�3HUFHSWLRQV

RI�$GRSWLQJ�DQ�,QIRUPDWLRQ�7HFKQRORJ\�,Q�

QRYDWLRQ�´�,QIRUPDWLRQ�6\VWHPV�5HVHDUFK���

�������������

1XQDPDNHU��-�)���-U���'HQQLV��$�5���9DODFLFK��-�6���9RJHO�

'�5���DQG�*HRUJH��-�)��������³(OHFWURQLF�0HHWLQJ

6\VWHPV�WR�6XSSRUW�*URXS�:RUN�´�&RPPXQL�

FDWLRQV�RI�WKH�$&0����������SS��������

1XQEHUJ��*���������³7KH�,QWHUQHW�)LOWHU�)RUFH��7KH

$PHULFDQ�3URVSHFW�´��������

2HWRPR��%XGL�6XWHGMR�'KDUPD��������H�(GXFDWLRQ�

.RQVHS�� 7HNQRORJL� GDQ�$SOLNDVL� ,QWHUQHW

3HQGLGLNDQ��<RJ\DNDUWD���$1',�

2OVRQ��*�0���DQG�2OVRQ��-�5�������³8VHU�&HQWHUHG

'HVLJQ�RI�&ROODERUDWLRQ�7HFKQRORJ\�´�-RXU�

QDO��RI��2UJDQL]DWLRQDO��&RPSXWLQJ�DQG��(OHF�

WURQLF�&RPPHUFH���������SS��������

2UOLNRZVNL��:�������³8VLQJ�7HFKQRORJ\�DQG�&RQ�

VWLWXWLQJ� 6WUXFWXUHV��$� 3UDFWLFH� /HQV� IRU

6WXG\LQJ�7HFKQRORJ\�LQ�2UJDQL]DWLRQV�´�2U�

JDQL]DWLRQ�6FLHQFH����������SS����������

5HLQVFK��1�/���DQG�%HVZLFN��5��������³9RLFH�0DLO

9HUVXV�&RQYHQWLRQDO�&KDQQHOV��$�&RVW�0LQL�

PL]DWLRQ�$QDO\VLV� RI� ,QGLYLGXDOV¶� 3UHIHU�

HQFHV�´�$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�

��������SS�����±����

5LFH��5�(��������³&RPSXWHU�0HGLDWHG�&RPPXQLFD�

WLRQV�DQG�2UJDQL]DWLRQDO�,QQRYDWLRQ�´�-RXU�

QDO�RI�&RPPXQLFDWLRQ����������SS����±���

5LFH��5�(���DQG�6KRRN��'��������³5HODWLRQVKLSV�RI

-RE�&DWHJRULHV�DQG�2UJDQL]DWLRQDO�/HYHOV�WR

8VH�RI�&RPPXQLFDWLRQ�&KDQQHOV��,QFOXGLQJ

(OHFWURQLF�0DLO��$�0HWD�DQDO\VLV�DQG�([WHQ�

VLRQ�´�-RXUQDO�RI�0DQDJHPHQW�6WXGLHV����

�����SS����������

6FKPLW]��-���DQG�)XON��-��������³2UJDQL]DWLRQDO�&RO�

OHDJXHV��,QIRUPDWLRQ�5LFKQHVV��DQG�(OHFWURQLF

0DLO��$�7HVW�RI�WKH�6RFLDO�,QIOXHQFH�0RGHO�RI

7HFKQRORJ\�8VH�´� &RPPXQLFDWLRQ� 5H�

VHDUFK����������SS����������

6KRUW��-���:LOOLDPV��(���DQG�&KULVWLH��%��������7KH

6RFLDO�3V\FKRORJ\�RI�7HOHFRPPXQLFDWLRQV�

-RKQ�:LOH\��/RQGRQ�

6SURXOO��/���DQG�.LHVOHU��6��������³5HGXFLQJ�6RFLDO

&RQWH[W�&XHV��(OHFWURQLF�0DLO�LQ�2UJDQL]D�

WLRQDO�&RPPXQLFDWLRQ�´�0DQDJHPHQW�6FL�

HQFH�����������SS������������

6WUDXE��'�:���DQG�.DUDKDQQD��(��������³.QRZO�

HGJH�:RUNHU�&RPPXQLFDWLRQV�DQG�5HFLSLHQW

$YDLODELOLW\´�7RZDUG�D�7DVN�&ORVXUH�([SOD�

QDWLRQ� RI�0HGLD�&KRLFH�´�2UJDQL]DWLRQDO

6FLHQFH���������SS����������

6WUDXE��'���/LPD\HP��0���DQG�.DUDKDQQD��(�������

³0HDVXULQJ�6\VWHP�8VDJH��,PSOLFDWLRQV�IRU

,6�7KHRU\�7HVWLQJ�´�0DQDJHPHQW�6FLHQFH�

��������SS������������

7D\ORU��6���DQG�7RGG��3�$��������³8QGHUVWDQGLQJ

,QIRUPDWLRQ� 7HFKQRORJ\�8VDJH��$�7HVW� RI

&RPSHWLQJ�0RGHOV�´� ,QIRUPDWLRQ� 6\VWHPV

5HVHDUFK���������SS����������
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9HQNDWHVK��9��������³'HWHUPLQDQWV�RI�3HUFHLYHG

(DVH�RI�8VH��,QWHJUDWLQJ�3HUFHLYHG�%HKDYLRUDO

&RQWURO��&RPSXWHU�$Q[LHW\�DQG�(QMR\PHQW

LQWR�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO�´�,Q�

IRUPDWLRQ�6\VWHPV�5HVHDUFK�����������SS������

����

9HQNDWHVK��9���DQG�'DYLV��)�'��������³$�0RGHO�RI

WKH�$QWHFHGHQWV� RI� 3HUFHLYHG�(DVH� RI�8VH�

'HYHORSPHQW�DQG�7HVW�´�'HFLVLRQ�6FLHQFHV�

���������SS����������

9HQNDWHVK��9���DQG�'DYLV��)�'��������³$�7KHRUHWL�

FDO�([WHQVLRQ�RI�WKH�7HFKQRORJ\�$FFHSWDQFH

0RGHO�� )RXU� /RQJLWXGLQDO� )LHOG� 6WXGLHV�´

0DQDJHPHQW�6FLHQFH�����������SS����������

9HQNDWHVK��9���DQG�0RUULV��0�*��������³:K\�'RQ¶W

0HQ�(YHU�6WRS�WR�$VN�)RU�'LUHFWLRQV"�*HQ�

GHU��6RFLDO�,QIOXHQFH��DQG�7KHLU�5ROH�LQ�7HFK�

QRORJ\�$FFHSWDQFH�DQG�8VDJH�%HKDYLRU�´�0,6

4XDUWHUO\����������SS����������

9HQNDWHVK��9���0RUULV��0�*���'DYLV��*�%���DQG�'DYLV�

)�'��������³8VHU�$FFHSWDQFH�RI�,QIRUPDWLRQ

7HFKQRORJ\��7RZDUG�$�8QLILHG�9LHZ�´�0,6

4XDUWHUO\����������6HSWHPEHU��SS����������

:DKDQD�.RPSXWHU�6HPDUDQJ�GDQ�3HQHUELW�$1',

<RJ\DNDUWD�� ������.DPXV� /HQJNDS�'XQLD

.RPSXWHU��<RJ\DNDUWD��$1',�2IIVHW�

%� 'DIWDU�$ODPDW�,QWHUQHW

ZZZ�LQWHUQHWEXVLQHVVQHZV�FRP

ZZZ�WRSWHQUHYLHZV�FRP

ZZZ�ZLNLSHGLD�RUJ


