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)|URUG

9L lU WDFNVDPPD I|U GHQ YlJOHGQLQJ RFK GH LQVLNWHU YnU KDQGOHGDUH� 6DYYDV 3DSDGRSRXORV�
JHQHU|VW KDU GHODW PHG RVV XQGHU KHOD SURMHNWHWV JnQJ� (WW YDUPW WDFN ULNWDU YL RFNVn WLOO YnUD
RSSRQHQWJUXSSHU� YDUV NRQVWUXNWLYD NULWLN KDU YDULW RYlUGHUOLJ L DWW ILQVOLSD YnUW DUEHWH� 9L YLOO
lYHQ XWWU\FND YnU WDFNVDPKHW WLOO DOOD GH UHVSRQGHQWHU VRP WRJ VLJ WLG DWW GHOWD L LQWHUYMXHU RFK
GHOD PHG VLJ DY VLQD YlUGHIXOOD HUIDUHQKHWHU RFK XSSOHYHOVHU� 7DFN lYHQ WLOO DQGUD
\UNHVYHUNVDPPD VRP ELVWnWW RVV PHG UnG RFK VYDU Sn YnUD IUnJRU XQGHU SURMHNWHWV JnQJ�

(UW HQJDJHPDQJ RFK HUD ELGUDJ KDU YDULW DYJ|UDQGH I|U DWW YnU VWXGLH VNXOOH NXQQD
JHQRPI|UDV� 6WRUW WDFN WLOO HU DOOD I|U DWW QL JMRUW GHWWD P|MOLJW�

+DOPVWDG ����������

/XNDV )ULVLQJ 3KLOLS 7HGHE\



6DPPDQIDWWQLQJ

1\FNHORUG� 'LJLWDOLVHULQJ� UHYLVLRQ� GLJLWDOD YHUNW\J� UHYLVLRQVSURFHVVHQ� SnYHUNDQGH IDNWRUHU

7LWHO� 1\FNHOIDNWRUHU I|U HQ O\FNDG LPSOHPHQWHULQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ �
(Q NYDOLWDWLY VWXGLH XU UHYLVRUQV SHUVSHNWLY

bPQH� 6MlOYVWlQGLJW XSSVDWVDUEHWH LQRP I|UHWDJVHNRQRPL� LQULNWQLQJ UHYLVRU RFK EDQN� �� KS�

)|UIDWWDUH� /XNDV )ULVLQJ RFK 3KLOLS 7HGHE\

+DQGOHGDUH� 6DYYDV 3DSDGRSRXORV

6\IWH� 6\IWHW PHG GHQQD XSSVDWV lU DWW I|UVWn GHQ HQVNLOGD UHYLVRUQV XSSOHYHOVHU YLG
LPSOHPHQWHULQJ RFK DQYlQGQLQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 'HWWD LQQHIDWWDU DWW
I|UVWn YLOND IDNWRUHU VRP SnYHUNDU UHYLVRUQV I|UXWVlWWQLQJDU� LQVWlOOQLQJDU� EHWHHQGHQ RFK
HYHQWXHOOD PRWVWnQG� *HQRP GHWWD VNDSDV HQ I|UVWnHOVH I|U YLOND IDNWRUHU VRP NDQ IUlPMD HOOHU
KLQGUD HQ IUDPJnQJVULN DGRSWLRQ DY GLJLWDOD YHUNW\J EODQG UHYLVRUHU�

3UREOHPIRUPXOHULQJ� 9LOND IDNWRUHU SnYHUNDU GHQ HQVNLOGD UHYLVRUQV DQYlQGQLQJ DY GLJLWDOD
YHUNW\J"

0HWRG� 'HQQD VWXGLH KDU HQ NYDOLWDWLY PHWRG PHG DEGXNWLY IRUVNQLQJVDQVDWV� 7LR
VHPLVWUXNWXUHUDGH LQWHUYMXHU KDU JHQRPI|UWV PHG DXNWRULVHUDGH UHYLVRUHU� ,QWHUYMXIUnJRUQD
NRQVWUXHUDGHV PHG EDNJUXQG L GHQ WHRUHWLVND UHIHUHQVUDPHQ�

6OXWVDWV� 6WXGLHQ ILQQHU DWW DWWLW\G� I|UYlQWQLQJDU� DQYlQGDUYlQOLJKHW� DUEHWVEHODVWQLQJ�
I|UHWDJVNXOWXU RFK WLOOJlQJOLJD UHVXUVHU lU GH YLNWLJDVWH IDNWRUHUQD VRP SnYHUNDU UHYLVRUQV
DQYlQGQLQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 6WXGLHQ SnYLVDU lYHQ DWW GHW ILQQV HWW
JODSS PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU� GlU YHUNW\JHQ LQWH DQSDVVDV HIWHU UHYLVRUQV
EHKRY YLONHW SnYHUNDU GHUDV DQYlQGQLQJ DY GHVVD YHUNW\J�



$EVWUDFW

.H\ZRUGV� 'LJLWDOL]DWLRQ� DXGLWLQJ� GLJLWDO WRROV� DXGLW SURFHVV� LQIOXHQFLQJ IDFWRUV

7LWOH� .H\ )DFWRUV IRU 6XFFHVVIXO ,PSOHPHQWDWLRQ RI 'LJLWDO 7RROV LQ WKH $XGLW 3URFHVV � $
4XDOLWDWLYH 6WXG\ IURP WKH $XGLWRU
V 3HUVSHFWLYH

)LHOG RI VWXGLHV� ,QGHSHQGHQW WKHVLV LQ %XVLQHVV $GPLQLVWUDWLRQ� VSHFLDOL]LQJ LQ $XGLWLQJ DQG
%DQNLQJ� �� FUHGLWV�

$XWKRUV� /XNDV )ULVLQJ DQG 3KLOLS 7HGHE\

6XSHUYLVRU� 6DYYDV 3DSDGRSRXORV

3XUSRVH� 7KH SXUSRVH RI WKLV WKHVLV LV WR XQGHUVWDQG WKH LQGLYLGXDO DXGLWRU
V H[SHULHQFHV
GXULQJ WKH LPSOHPHQWDWLRQ DQG XVH RI GLJLWDO WRROV LQ WKH DXGLW SURFHVV� 7KLV LQFOXGHV
XQGHUVWDQGLQJ WKH IDFWRUV WKDW DIIHFW WKH DXGLWRU
V FRQGLWLRQV� DWWLWXGHV� EHKDYLRUV� DQG
SRWHQWLDO UHVLVWDQFH� 7KURXJK WKLV� DQ XQGHUVWDQGLQJ LV FUHDWHG RI WKH IDFWRUV WKDW FDQ SURPRWH
RU KLQGHU VXFFHVVIXO DGRSWLRQ RI GLJLWDO WRROV DPRQJ DXGLWRUV�

5HVHDUFK 4XHVWLRQ� :KDW IDFWRUV LQIOXHQFH DQ LQGLYLGXDO DXGLWRU
V XVH RI GLJLWDO WRROV"

0HWKRG� 7KLV VWXG\ HPSOR\V D TXDOLWDWLYH PHWKRG ZLWK DQ DEGXFWLYH UHVHDUFK DSSURDFK� 7HQ
VHPL�VWUXFWXUHG LQWHUYLHZV ZHUH FRQGXFWHG ZLWK FHUWLILHG DXGLWRUV� 7KH LQWHUYLHZ TXHVWLRQV
ZHUH FRQVWUXFWHG EDVHG RQ WKH WKHRUHWLFDO IUDPHZRUN�

&RQFOXVLRQ� 7KH VWXG\ ILQGV WKDW DWWLWXGH� H[SHFWDWLRQV� XVHU�IULHQGOLQHVV� ZRUNORDG� FRUSRUDWH
FXOWXUH� DQG DYDLODEOH UHVRXUFHV DUH WKH PRVW LPSRUWDQW IDFWRUV WKDW LQIOXHQFH WKH DXGLWRU
V XVH
RI GLJLWDO WRROV LQ WKH DXGLW SURFHVV� 7KH VWXG\ DOVR VKRZV WKDW WKHUH LV D JDS EHWZHHQ
WHFKQRORJ\ GHYHORSHUV DQG DXGLWRUV� ZKHUH WKH WRROV DUH QRW WDLORUHG WR WKH DXGLWRU
V QHHGV�
ZKLFK DIIHFWV WKHLU XVH RI WKHVH WRROV�



,QQHKnOOVI|UWHFNQLQJ
�� ,QOHGQLQJ �

���� 3UREOHPEDNJUXQG �
���� 3UREOHPGLVNXVVLRQ �
���� 3UREOHPIRUPXOHULQJ �
���� 6\IWH �
���� 6SHFLILND ELGUDJ �
���� &HQWUDOD EHJUHSS �
���� 'LVSRVLWLRQ �

�� ,QVWLWXWLRQHOO NRQWH[W �
���� 5HYLVLRQ �
���� 5HYLVLRQVSURFHVVHQ �

������ 3ODQHULQJ �
������ *UDQVNQLQJ �
������ 5DSSRUWHULQJ �

���� 'LJLWDOLVHULQJ ��
������ 5RERWLF 3URFHVV $XWRPDWLRQ �53$� ��
������ &RPSXWHU $VVLVWHG $XGLW 7RROV �&$$7� ��
������ $UWLILFLHOO LQWHOOLJHQV �$,� ��

�� 7HRUHWLVN UHIHUHQVUDP ��
���� 2UJDQLVDWRULVN XWJnQJVSXQNW ��

������ 7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW )UDPHZRUN ��
������ 'LIIXVLRQ RI ,QQRYDWLRQV ��

���� ,QGLYLGXHOO XWJnQJVSXQNW ��
������ 7HFKQRORJ\ $FFHSWDQFH 0RGHO ��
������ 7KHRU\ RI 3ODQQHG %HKDYLRU ��
������ 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ ��

���� $QDO\VPRGHOO ��
�� 0HWRG ��

���� gYHUJULSDQGH IRUVNQLQJVDQVDWV ��
������ .YDOLWDWLY IRUVNQLQJVPHWRG ��
������ $EGXNWLY IRUVNQLQJVDQVDWV ��

���� /LWWHUDWXUJHQRPJnQJ ��
���� 'DWDLQVDPOLQJ ��

������ 9DO DY LQWHUYMXVWUXNWXU ��
������ 9DO DY UHVSRQGHQWHU ��
������ 9DO DY LQWHUYMXNDQDO ��
������ ,QWHUYMXJXLGH ��
������ *HQRPI|UDQGH DY LQWHUYMXHU ��
������ 8WYlUGHULQJ DY LQWHUYMXHU ��



������ 7HPDWLVN GDWDDQDO\V ��
���� .YDOLWp ��

������ 5HOLDELOLWHW ��
������ 9DOLGLWHW ��
������ *HQHUDOLVHUEDUKHW ��

���� (WLVND |YHUYlJDQGHQ ��
�� (PSLUL ��

���� $QQD� 6WRU E\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� %HOOD � 6WRU E\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� &ODUD � /LWHQ E\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVXWVLNWHU RFK XWPDQLQJDU ��

���� 'DYLG � 6WRU %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVXWVLNWHU RFK XWPDQLQJDU ��

���� (ULN � 6WRU %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� )UHGULN � 6WRU %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��



������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� *UHWD � /LWHQ %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� +DQV � /LWHQ %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

���� ,VDN � /LWHQ %\Un ��
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������ $WWLW\G RFK XSSIDWWQLQJ ��
������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

����� -RKDQ � /LWHQ %\Un ��
������� 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ ��
������� $WWLW\G RFK XSSIDWWQLQJ ��
������� 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
������� 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
������� )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��

�� $QDO\V RFK GLVNXVVLRQ ��
���� $QYlQGQLQJ DY GLJLWDOD YHUNW\J ��
���� $WWLW\G RFK XSSIDWWQLQJ ��
���� 3nYHUNDQ Sn UHYLVLRQVDUEHWHW ��
���� 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU ��
���� )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU ��
���� 6DPPDQIDWWQLQJ DY DQDO\V ��

�� 6OXWVDWVHU� ELGUDJ RFK IRUWVDWW IRUVNQLQJ ��
���� 6OXWVDWVHU ��
���� %LGUDJ ��
���� )RUWVDWW IRUVNQLQJ ��

5HIHUHQVOLVWD ��
%LODJRU ��

%LODJD �� ,QWHUYMXJXLGH ��



%LODJD �� ,QIRUPDWLRQVPHMO ��



�� ,QOHGQLQJ

, VWXGLHQV I|UVWD DYVQLWW ����� JHV HQ |YHUJULSDQGH EDNJUXQG WLOO RPUnGHW UHYLVLRQ RFK
GLJLWDOLVHULQJ� I|U DWW VNDSD HQ I|UVWnHOVH I|U RPUnGHW� , DYVQLWW ��� I|UV HQ SUREOHPGLVNXVVLRQ
VRP P\QQDU XW L VWXGLHQV IRUVNQLQJVIUnJD� .DSLWOHW DYVOXWDV PHG HQ GHILQLWLRQ DY VWXGLHQV
V\IWH RFK EHVNULYQLQJ DY VWXGLHQV GLVSRVLWLRQ�

���� 3UREOHPEDNJUXQG
7HNQRORJLVN LQQRYDWLRQ VWnU VRP GHQ IUlPVWD GULYNUDIWHQ I|U |NDW YlOVWnQG RFK I|UElWWUDG
OHYQDGVVWDQGDUG �:LOOVWHGW 	 6QHOOPDQ� ������ 'LJLWDOLVHULQJHQ lU VnOHGHV HQ YLNWLJ IDNWRU XU
HWW VDPKlOOVSHUVSHNWLY� HIWHUVRP DOOD PlQQLVNRU Sn HWW HOOHU DQQDW VlWW InU WD GHO DY GHQ GLJLWDOD
WUDQVIRUPDWLRQHQV I|UGHODU� , PDM ���� ODQVHUDGH 6YHULJHV UHJHULQJ HQ VWUDWHJL I|U
GLJLWDOLVHULQJ PHG YLVLRQHQ RP HWW KnOOEDUW RFK GLJLWDOW 6YHULJH� GlU GHQ SULPlUD PnOVlWWQLQJHQ
YDU DWW 6YHULJH VNXOOH EOL YlUOGVOHGDQGH Sn DWW XWQ\WWMD GLJLWDOLVHULQJHQV IUDPWLGD RFK QXWLGD
SRWHQWLDO �5HJHULQJVNDQVOLHW� ������ (Q VWXGLH DY 3RUWXODQV ,QVWLWXWH� JHQRP GHVV nUOLJD
1HWZRUN 5HDGLQHVV ,QGH[ �15,�� DYVO|MDU DWW 6YHULJH SODFHUDU VLJ EODQG GH WLR IUlPVWD
OlQGHUQD JOREDOW QlU GHW JlOOHU DWW XWQ\WWMD GH P|MOLJKHWHU VRP GLJLWDOLVHULQJHQ HUEMXGHU
�3RUWXODQV ,QVWLWXWH� ������ 5HYLVLRQVEUDQVFKHQ DQVHV GlUHPRW OLJJD HIWHU L GHQQD
GLJLWDOLVHULQJVSURFHVV JHQWHPRW DQGUD EUDQVFKHU �5HYLVRUVLQVSHNWLRQHQ� ������

5HYLVLRQ JUXQGDU VLJ Sn DWW DUEHWD PHG GDWD RFK ROLND W\SHU DY LQIRUPDWLRQ� , WDNW PHG DWW
LQIRUPDWLRQVWHNQRORJLQ I|UlQGUDV� I|UlQGUDV RFNVn UHYLVLRQHQ �5LNKDUGVVRQ HW DO�� ������
5HYLVLRQVEUDQVFKHQ KDU XQGHU GH VHQDVWH GHFHQQLHUQD JHQRPJnWW HQ |YHUJULSDQGH
WUDQVIRUPDWLRQ L RFK PHG GLJLWDOLVHULQJHQ �%DUU�3XOOLDP HW DO�� ������ (QOLJW HQ IUDPWLGVVWXGLH
Sn XSSGUDJ DY )|UHQLQJHQ DXNWRULVHUDGH UHYLVRUHU �)$5� lU EUDQVFKHQ VSOLWWUDG NULQJ
XSSIDWWQLQJ RP GLJLWDOLVHULQJHQV IUDPIDUW �.DLURV )XWXUH� ������ 'LJLWLVHULQJ� |YHUJnQJHQ
IUnQ DQDORJ WLOO GLJLWDO KDQWHULQJ� lU HWW RPUnGH GlU EUDQVFKHQ NRPPLW OnQJW� (WW H[HPSHO Sn
GHWWD lU |YHUJnQJHQ IUnQ SlUPDU RFK SDSSHUVGRNXPHQW LQQHKnOODQGH ILQDQVLHOO
NXQGLQIRUPDWLRQ� WLOO GLJLWDOD O|VQLQJDU GlU PRWVYDUDQGH LQIRUPDWLRQ QX I|UYDUDV RFK KDQWHUDV
L GLJLWDOD IRUPDW� 'LJLWDO WUDQVIRUPDWLRQ RFK DXWRPDWLRQ KDU GlUHPRW LQWH NRPPLW OLND OnQJW L
XWYHFNOLQJHQ� GHW YLOO VlJD DWW E\UnHUQDV VWUXNWXU LQWH KDU I|UlQGUDWV DYVHYlUW HOOHU DWW SURFHVVHU
LQWH KHOW KDU NXQQDW RXWVRXUFDV WLOO GLJLWDOD WHNQLNHU �.DLURV )XWXUH� ������

$ODR RFK *ERODJDGH ������ IUDPKnOOHU DWW GHW lU Q|GYlQGLJW DWW LQYHVWHUD L GLJLWDOD LQLWLDWLY
VRP UHYLVLRQVE\Un� $QOHGQLQJHQ WLOO GHWWD lU DWW GLJLWDOLVHULQJHQ GHOV PHGI|U |NDG NYDOLWHW RFK
HIIHNWLYLWHW� PHQ RFNVn WLGVEHVSDULQJDU� YLONHW P|MOLJJ|U I|U UHYLVRUQ DWW IRNXVHUD Sn PHU
YlUGHVNDSDQGH XSSJLIWHU �0DQLWD HW DO�� ������ )|U DWW I|UEOL NRQNXUUHQVNUDIWLJ Sn PDUNQDGHQ
PHQDU %URHN RFK 9HHQVWUD ������ DWW GHW I|OMDNWOLJHQ lU YLNWLJW I|U UHYLVLRQVE\UnHU DWW XWYHFNOD
VLQD DIIlUVPRGHOOHU JHQRP LQQRYDWLYD O|VQLQJDU RFK GLJLWDO WHNQLN� 5HGDQ nU ���� LQYHVWHUDGH
%LJ )RXU �'HORLWWH� (<� .30* RFK 3Z&� VDPPDQODJW � PLOMDUGHU GROODU L DUWLILFLHOO
LQWHOOLJHQV �$,� �6HHWKDPUDMX 	 +HFLPRYLF� ������ 'HWWD JHU HQ LQGLNDWLRQ Sn KXU GH VW|UUH

�



UHYLVLRQVE\UnHUQD DJHUDU I|U DWW VlNHUVWlOOD DWW GH OLJJHU L IUDPNDQW LQRP EUDQVFKHQ� -RKDQ
5LSSH� DXNWRULVHUDG UHYLVRU RFK SDUWQHU Sn 3Z&� XWWU\FNWH IUDVHQ ³6WDWXV TXR LV QRW DQ RSWLRQ´
I|U DWW I|UNODUD UHYLVLRQVEUDQVFKHQV VWlQGLJD I|UlQGULQJ �/HQQDUWVVRQ� ������ /HQQDUWVVRQ
������ SnSHNDU lYHQ DWW GHW NUlYV HQ DQSDVVQLQJ WLOO I|UlQGULQJHQ I|U DWW UHYLVLRQVEUDQVFKHQ
IRUWVDWW VND YDUD UHOHYDQW� )UDPOHGHV VSnV GHQ GLJLWDOD WUDQVIRUPDWLRQHQ IRUWVlWWD IUDPnW� %LJ
)RXUV LQYHVWHULQJDU L Q\ WHNQLN EDQDU YlJ I|U EUDQVFKHQ VRP KHOKHW� P\FNHW Sn JUXQG DY GHUDV
VlUVWlOOQLQJ Sn PDUNQDGHQ� )|UlQGULQJDU LQRP %LJ )RXU lU GlUI|U DWW DQVH VRP HQ ³JDPH
FKDQJHU´ I|U KHOD EUDQVFKHQ RFK SnYLVDU VnOHGHV GLJLWDOLVHULQJHQV EHW\GHOVH �.DLURV )XWXUH�
������

'LJLWDOLVHULQJHQ KDU |SSQDW XSS I|U Q\D P|MOLJKHWHU DWW JHQRPI|UD UHYLVLRQHQ� LQWH PLQVW PHG
KMlOS DY DQDO\VSURJUDP RFK VW|UUH WLOOJlQJOLJKHW DY GDWD� ,GDJ JHQRPI|UV HQ UHYLVLRQ L 6YHULJH
RIWD JHQRP DWW HQ 6,(�ILO OlVHV LQ L HWW UHYLVLRQVSURJUDP GlU JUDQVNQLQJHQ GRNXPHQWHUDV�
5HYLVLRQVSURJUDP RFK DQGUD DQDO\VSURJUDP EHQlPQV RIWD VRP FRPSXWHU DVVLVWHG DXGLW
WHFKQLTXHV �&$$7�� (QOLJW %UDXQ RFK 'DYLV ������ NDQ &$$7 DOOPlQW GHILQLHUDV VRP
DQYlQGQLQJ DY WHNQLN VRP KMlOSPHGHO I|U DWW IlUGLJVWlOOD HQ UHYLVLRQ� 6D\DQD ������ GHILQLHUDU
&$$7 VRP DQYlQGQLQJ DY VSHFLILN PMXNYDUD VRP NDQ DQYlQGDV DY UHYLVRUQ I|U DWW JHQRPI|UD
UHYLVLRQHQ RFK XSSI\OOD GHVV PnO� %HQlPQLQJHQ lU EUHG RFK WlFNHU VWRUD GHODU DY
GLJLWDOLVHULQJHQ LQRP UHYLVLRQVEUDQVFKHQ� 6,(�ILOHQ lU HQ GLJLWDO ILO LQQHKnOODQGHV HWW I|UHWDJV
VDPWOLJD YHULILNDWLRQHU �3Z&� ������ YLONHW GlUPHG I\OOHU HQ YLNWLJ IXQNWLRQ L
GLJLWDOLVHULQJVSURFHVVHQ� 7LOOJlQJOLJKHWHQ RFK DQYlQGEDUKHWHQ DY I|UHWDJHQV HNRQRPLVND GDWD
KDU |NDW WDFN YDUH GLJLWDOLVHULQJHQ� (Q PHU GLJLWDOLVHUDG UHYLVLRQVSURFHVV PHG OlWWLOOJlQJOLJ
LQIRUPDWLRQ |NDU HIIHNWLYLWHWHQ RFK |SSQDU I|U Q\D DUEHWVVlWW �.DLURV )XWXUH� ������

5HYLVLRQ EHG|PV YDUD HWW RPUnGH VRP lU PRJHQ I|U DXWRPDWLRQ� EODQG DQQDW PHG KMlOS DY $,
RFK URERWLVHUDG SURFHVVDXWRPDWLVHULQJ �53$� �5LNKDUGVVRQ HW DO�� ������ $, NRPPHU
VDQQROLNW� YLG NRUUHNW DQYlQGQLQJ� DWW WUDQVIRUPHUD EUDQVFKHQ JHQRP DWW VNDSD EnGH Q\D
P|MOLJKHWHU RFK XWPDQLQJDU �6HHWKDPUDMX 	 +HFLPRYLF� ������ %DOGZLQ HW DO� ������
LGHQWLILHUDGH WLGLJW HWW DQWDO DUEHWVXSSJLIWHU GlU $, PHG I|UGHO NDQ DQYlQGDV� GlULEODQG
DQDO\WLVND JUDQVNQLQJVSURFHVVHU� YlVHQWOLJKHWVEHG|PQLQJDU RFK EHVOXW NULQJ JRLQJ FRQFHUQ�
'lUPHG VNXOOH SURGXNWLYLWHWHQ |ND WLOO I|OMG DY HQ HIIHNWLYLVHUDG SURFHVV RFK UHGXFHUDGH
NRVWQDGHU �)HG\N HW DO�� ����� .RNLQD 	 'DYHQSRUW� ������ (IWHUVRP LPSOHPHQWHULQJ DY $, L
UHYLVLRQHQ NDQ OHGD WLOO EHW\GDQGH HIIHNWLYLWHWVI|UElWWULQJDU �0SRIX� ����� 5LNKDUGVVRQ HW DO��
����� 1RRUGLQ HW DO�� ����� ;LQJ HW DO�� ����� 0XQRNR HW DO�� ����� 6XQ 	 9DVDKHO\L� �����
ILQQV LQFLWDPHQW I|U UHYLVLRQVE\UnHUQD DWW DQYlQGD WHNQLNHQ� 0DMRULWHWHQ DY GH VW|UUH
UHYLVLRQVE\UnHUQD KDU VnOHGHV E|UMDW XWIRUVND SRWHQWLDOHQ KRV $, JHQRP DWW JUDGYLV LQWHJUHUD
WHNQLNHQ L VLQD YHUNVDPKHWHU� 'HQQD LQWHJUHULQJ VNHU GRFN KXYXGVDNOLJHQ JHQRP SLORWSURMHNW
RFK LQLWLDOD XWUHGQLQJVIDVHU� VQDUDUH lQ VRP HQ GHO DY GHUDV YDUGDJOLJD DUEHWVIO|GHQ� 'HQQD
WUHQG KDU lQQX LQWH InWW VDPPD JHQRPVODJ KRV PLQGUH E\UnHU� GlU LPSOHPHQWHULQJHQ DY $, lU
QlVWLQWLOO REHILQWOLJ �5HYLVRUVLQVSHNWLRQHQ� ������ 9LG VLGDQ DY $, ILQQV 53$� XWIRUPDW I|U DWW
DXWRPDWLVHUD UHSHWLWLYD RFK WLGVNUlYDQGH DUEHWVXSSJLIWHU VRP WUDGLWLRQHOOW XWI|UWV PDQXHOOW
�3Z&� ������ 'HWWD VNXOOH |ND HIIHNWLYLWHWHQ� PHQ RFNVn UHYLVLRQVNYDOLWHWHQ� HIWHUVRP
WHNQLNHQ ELGUDU WLOO DWW PLQLPHUD HOOHU XQGYLND PlQVNOLJD IHO L UHYLVLRQVSURFHVVHQ �+XDQJ 	
9DVDUKHO\L� ������ 'HQQD WHNQLN DQYlQGV UHGDQ DY PDMRULWHWHQ DY GH VW|UUH E\UnHUQD� PHQ
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lYHQ WLOO YLVV GHO DY PLQGUH E\UnHU �5HYLVRUVLQVSHNWLRQHQ� ������ 2PIDWWQLQJHQ DY
DQYlQGQLQJHQ lU GlUHPRW EHJUlQVDG� YLONHW GHOV EHURU Sn DWW WLOOlPSQLQJDUQD DY 53$ lU
UHODWLYW RXWIRUVNDGH �+XDQJ 	 9DVDUKHO\L� ������ VDPW DWW RPUnGHW lU UHODWLYW Q\WW� GlU
DQYlQGQLQJHQ WRJ IDUW XQGHU FRYLG��� SDQGHPLQ �5LDQWRQR HW DO�� ������ (< ������ SnSHNDU
GRFN DWW EHW\GOLJW IOHU SURFHVVHU VNXOOH NXQQD DXWRPDWLVHUDV PHG KMlOS DY 53$ lQ YDG VRP
IDNWLVNW J|UV�

6DPPDQWDJHW lU LPSOHPHQWHULQJ DY Q\ WHNQLN HQ XWPDQLQJ I|U EnGH UHYLVLRQVE\UnHUQD RFK
UHYLVRUHUQD HIWHUVRP GH lU L HQ SnJnHQGH SURFHVV L DWW I|UVWn KXU WHNQLNHQ IXQJHUDU RFK KXU
WHNQLNHQ NDQ DQYlQGDV �'DYLHV� ������

���� 3UREOHPGLVNXVVLRQ
5HYLVLRQVEUDQVFKHQ KDU NRPPLW OnQJW L GLJLWLVHULQJHQ� PHQ OLJJHU HIWHU L GHQ GLJLWDOD
WUDQVIRUPDWLRQHQ� 'HQ DYDQFHUDGH WHNQLN VRP LGDJ ILQQV WLOOJlQJOLJ DWW DQYlQGD� IUDPI|U DOOW
DXWRPDWLRQVWHNQLN� DQYlQGV LQWH L VlUVNLOW K|J XWVWUlFNQLQJ� 'HWWD WURWV DWW UHYLVLRQVEUDQVFKHQ
DQVHV YDUD HQ EUDQVFK PRJHQ I|U DXWRPDWLRQ �5LNKDUGVVRQ HW DO�� ������ 5HYLVRUVLQVSHNWLRQHQ
������ PHQDU DWW GHW ILQQV HQ VWRU IORUD DY GLJLWDOD YHUNW\J PHG LQVODJ DY DXWRPDWLRQ KRV
IUDPI|U DOOW GH VW|UUH UHYLVLRQVI|UHWDJHQ� PHQ DWW GHVVD LQWH DQYlQGV HIIHNWLYW HIWHUVRP GH LQWH
lU VDPODGH Sn VDPPD VWlOOH� (Q DQQDQ VDN VRP WDV XSS VRP HWW KLQGHU I|U DWW LPSOHPHQWHUD
DXWRPDWLRQ L UHYLVLRQVSURFHVVHQ lU EHWHHQGHW KRV GHQ HQVNLOGD LQGLYLGHQ HIWHUVRP GHW NUlYV HQ
YLOMD DWW I|UlQGUD I|U DWW O\FNDV PHG I|UlQGULQJHQ �.DLURV )XWXUH� ������ (IWHUVRP PlQQLVNDQ
lU HWW YDQHGMXU KDU YL RIWD QHJDWLY LQVWlOOQLQJ WLOO I|UlQGULQJDU� 'HWWD JHVWDOWDU VLJ H[WUD W\GOLJW
QlU HQ RUJDQLVDWLRQ I|UV|NHU JHQRPI|UD HQ GLJLWDO WUDQVIRUPDWLRQ I|U DWW WD YDUD Sn GH I|UGHODU
Q\ WHNQLN ELGUDU PHG �.DLURV )XWXUH� ������

6RP EHVNULYHW WLGLJDUH lU GHW Q|GYlQGLJW DWW VRP UHYLVLRQVE\Un LQYHVWHUD L GLJLWDOD LQLWLDWLY�
7HNQLNHU XWYHFNODV NRQWLQXHUOLJW� EnGH EHILQWOLJD V\VWHP RFK YHUNW\J VDPW $,�WHNQLNHU�
$QYlQGDQGHW DY GLJLWDOD YHUNW\J RFK WHNQLNHU NDQ JH IOHUWDOHW I|UGHODU� )|UGHODUQD PHG DWW
DQYlQGD &$$7 LGHQWLILHUDGHV WLGLJW RFK I|OMGHUQD VRP SnYLVDWV lU |NDG HIIHNWLYLWHW�
SURGXNWLYLWHW RFK UXWLQXSSJLIWHU VRP JnU VQDEEDUH DWW XWI|UD �%UDXQ 	 'DYLV� ����� =KDR HW
DO�� ����� UHIHUHUDG L 5DPHQ HW DO�� ������ (Q GHO DY GH DUEHWVXSSJLIWHU VRP HQ UHYLVRU XWI|U
NDQ NODVVLILFHUDV VRP UHSHWLWLYD RFK HQIRUPLJD �.DLURV )XWXUH� ������ GH VHU OLNDGDQD XW
RDYVHWW YLONHW I|UHWDJ VRP UHYLVLRQHQ J|UV Sn� &XUWLV RFK 3D\QH ������ PHQDU DWW WLGVnWJnQJHQ
PLQVNDU Sn VnGDQD XSSJLIWHU Gn GH DXWRPDWLVHUDV PHG KMlOS DY &$$7� 1\DUH WHNQLN PHG VW|G
DY $, KDU RFNVn HQ SRVLWLY SnYHUNDQ Sn UHYLVRUQV HIIHNWLYLWHW RFK UHYLVLRQVNYDOLWHWHQ �0SRIX�
������ (QOLJW )HG\N HW DO� ������ O\FNDV UHYLVLRQVERODJ VRP DQYlQGHU $, L UHYLVLRQVSURFHVVHQ
OHYHUHUD HQ K|JUH NYDOLWHW Sn UHYLVLRQ WLOO HQ OlJUH NRVWQDG� 7LGLJDUH IRUVNQLQJ LQRP RPUnGHW
lU L VWRUW VHWW |YHUHQV RP VDPPD VDN� JHQRP DWW LPSOHPHQWHUD RFK DQYlQGD GLJLWDO WHNQLN L
UHYLVLRQVSURFHVVHQ QnV |NDG HIIHNWLYLWHW RFK NYDOLWHW� YLONHW OHGHU WLOO |NDG NRQNXUUHQVNUDIW�
7URWV GHWWD KDU EUDQVFKHQ KDPQDW HIWHU L GLJLWDOLVHULQJHQ�

6RQQHUIHOGW RFK -RQQHUJnUG ������ I|UNODUDU DWW GHW L GDJVOlJHW ILQQV P\FNHW IRUVNQLQJ RP
EDQEU\WDQGH WHNQRORJL LQRP UHYLVLRQ� 'RFN lU PDMRULWHWHQ NRQFHSWXHOOD HOOHU QRUPDWLYD L VLQ

�



QDWXU� GlU GH IUDPKnOOHU NDSDFLWHWHQ DY Q\ WHNQLN DWW SRWHQWLHOOW IRUPD UHYLVLRQ I|U DWW |ND GHVV
HIIHNWLYLWHW RFK NYDOLWHW �6RQQHUIHOGW 	 -RQQHUJnUG� ����� )RWRK 	 /RUHQW]RQ� ������ 6WXGLHU
RP GHQ IDNWLVND DQYlQGQLQJHQ DY GHVVD WHNQLNHU RFK KXU GHVVD KDU SnYHUNDW UHYLVLRQVDUEHWHW
lU GlUHPRW InWDOLJD� P\FNHW Sn JUXQG DY DWW GHW lU HWW UHODWLYW Q\WW RPUnGH �6RQQHUIHOGW 	
-RQQHUJnUG� ������ )RWRK RFK /RUHQW]RQ ������ XQGHUVWU\NHU RFNVn DWW GHW ILQQV EHJUlQVDW
PHG HPSLULVND VWXGLHU VRP VlUVNLOW EHO\VHU SHUVSHNWLYHW KRV HQVNLOGD DQYlQGDUH RFK UHYLVRUHU
QlU GHW JlOOHU GLJLWDOLVHULQJ� VlUVNLOW LQRP Q\DUH WHNQRORJLHU VRP $,� $Y GHVVD In VWXGLHU Vn KDU
IUDPI|U DOOW GLJLWDOLVHULQJHQV SnYHUNDQ Sn LQGLYLGHQ NODUJMRUWV� 6RQQHUIHOGW RFK -RQQHUJnUG
������ XQGHUV|NWH WLOO H[HPSHO KXU SURIHVVLRQHOO RVlNHUKHW NDQ XSSVWn� PHGDQ -DQVVRQ HW DO�
������ XWIRUVNDGH KXU SURIHVVLRQHOO VNHSWLFLVP RFK EHG|PQLQJ SnYHUNDV� 'HW ILQQV GlUHPRW In
VWXGLHU VRP XQGHUV|NHU LQGLYLGHQV SnYHUNDQ Sn GLJLWDOLVHULQJHQ HOOHU YLOND IDNWRUHU VRP
SnYHUNDU UHYLVRUHUQDV DQYlQGQLQJ DY GLJLWDOD YHUNW\J� $O�2NDLO\ HW DO� ������ VWXGHUDGH ROLND
IDNWRUHU VRP SnYHUNDU LQWHUQUHYLVRUQV DQYlQGQLQJ DY PMXNYDUD PHG HQ RUJDQLVDWRULVN
XWJnQJVSXQNW� (Q DQQDQ VWXGLH VWXGHUDU HQEDUW &$$7 RFK IDNWRUHU VRP SnYHUNDU
DQYlQGQLQJHQ PHG HQ LQGLYLGXHOO XWJnQJVSXQNW �%LHUVWDNHU HW DO�� ������ 6WXGLHQ YLVDU DWW
UHYLVRUHU lU PHU EHQlJQD DWW DQYlQGD &$$7 RP GH WURU GHW I|UElWWUDU DUEHWHW� lU
DQYlQGDUYlQOLJW� XSSOHYHU VW|G IUnQ OHGQLQJHQ RFK KDU WLOOJnQJ WLOO WHNQLVN VXSSRUW �%LHUWVNHU
HW DO�� ������

,QYHVWHULQJDU L GLJLWDO WHNQLN I|UlQGUDU RUJDQLVDWRULVND UXWLQHU RFK PHWRGHU LQRP UHYLVLRQ�
YLONHW OHGHU WLOO HQ RPYDQGOLQJ DY UHYLVRUHUQDV UROOHU RFK GHUDV GDJOLJD DUEHWVXSSJLIWHU
�6RQQHUIHOGW 	 -RQQHUJnUG� ������ 'HW lU Sn Vn VlWW DY \WWHUVWD YLNW DWW UHYLVRUQ DQWDU HQ
SRVLWLY LQVWlOOQLQJ WLOO GHQ Q\D WHNQLNHQ I|U DWW XSSQn GHVV SRWHQWLDO �'DYLHV� ������ %DVHUDW Sn
GHW IDNWXP DWW UHYLVLRQVEUDQVFKHQ KDU KDPQDW HIWHU L GHQ GLJLWDOD XWYHFNOLQJHQ� NRPELQHUDW
PHG GH I|UGHODU RFK P|MOLJKHWHU Q\ WHNQLN EnGH ELGUDU RFK NRPPHU DWW ELGUD PHG� NRPPHU
GHQQD VWXGLH DWW IRNXVHUD Sn IDNWRUHU VRP SnYHUNDU UHYLVRUQV DQYlQGQLQJ DY GLJLWDO WHNQLN�
5HYLVRUVLQVSHNWLRQHQ ������ I|UVWlUNHU UHYLVRUQV EHW\GHOVH JHQRP DWW O\IWD IUDP DWW GHW NUlYV
HQ EHWHHQGHI|UlQGULQJ I|U DWW XSSQn |QVNDG HIIHNW DY GH Q\D YHUNW\JHQ� 'H PHQDU DWW GHW ILQQV
ULVN I|U LQHIIHNWLYLWHW L VWlOOHW I|U HIIHNWLYLWHW RP GH GLJLWDOD YHUNW\JHQ LQWH DQYlQGV Sn UlWW VlWW�
6WXGLHU YLVDU DWW GHW I|UHNRPPHU EULVW Sn I|UWURHQGH I|U H[SHUWV\VWHP KRV UHYLVRUHUQD
�6RQQHUIHOGW 	 -RQQHUJnUG� ������ %ULVW Sn WLOOLW WLOO H[SHUWV\VWHP lU HWW EHWHHQGH VRP
RP|MOLJJ|U GHVV SRVLWLYD HIIHNWHU� YLONHW VQDUDUH OHGHU WLOO LQHIIHNWLYLWHW �5HYLVRUVLQVSHNWLRQHQ�
������ 6RQQHUIHOGW RFK -RQQHUJnUG ������ OlJJHU lYHQ YLNW YLG DWW GLJLWDOD YHUNW\J NDQ YDUD
YlUGHIXOOD L YHUNVDPKHWHQ� PHQ HQEDUW RP YHUNW\JHW DQYlQGV DY HQ UHYLVRU YDUV DWWLW\G PRW
YHUNW\JHW lU ³UlWW´ L GHWWD DYVHHQGH�

���� 3UREOHPIRUPXOHULQJ
0HG XWJnQJVSXQNW L SUREOHPGLVNXVVLRQHQ RYDQ KDU I|OMDQGH IUnJHVWlOOQLQJ IRUPXOHUDWV DWW
EHVYDUDV LQRP UDPHQ I|U GHQQD VWXGLH�

9LOND IDNWRUHU SnYHUNDU GHQ HQVNLOGD UHYLVRUQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J"
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���� 6\IWH
6\IWHW PHG VWXGLHQ lU DWW I|UVWn GHQ HQVNLOGD UHYLVRUQV XSSOHYHOVHU YLG LPSOHPHQWHULQJ RFK
DQYlQGDQGH DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 'HWWD LQQHIDWWDU DWW I|UVWn YLOND IDNWRUHU
VRP SnYHUNDU UHYLVRUHUQDV I|UXWVlWWQLQJDU� LQVWlOOQLQJDU� EHWHHQGHQ RFK HYHQWXHOOD PRWVWnQG�
*HQRP GHWWD VNDSDV HQ I|UVWnHOVH I|U YLOND IDNWRUHU VRP NDQ IUlPMD HOOHU KLQGUD HQ
IUDPJnQJVULN DGRSWLRQ DY GLJLWDOD YHUNW\J EODQG UHYLVRUHU�

���� 6SHFLILND ELGUDJ
6WXGLHQ lPQDU DWW� JHQRP GHVV V\IWH� JH VSHFLILND ELGUDJ WLOO KHOD UHYLVLRQVEUDQVFKHQ I|U DWW
EHO\VD UHYLVRUHUQDV HQVNLOGD XSSOHYHOVHU YLG LPSOHPHQWHULQJ RFK DQYlQGQLQJ DY GLJLWDOD
YHUNW\J RFK WHNQLNHU� 6WXGLHQ JHU lYHQ VSHFLILND ELGUDJ WLOO UHYLVLRQVEUDQVFKHQ DWW I|UVWn YLOND
IDNWRUHU VRP SnYHUNDU DQYlQGQLQJ DY GLJLWDOD YHUNW\J� GHWWD I|U DWW LPSOHPHQWHULQJ RFK WlQNW
DQYlQGQLQJ VND VNH Vn HIIHNWLYW VRP P|MOLJW LQRP YHUNVDPKHWHQ� 'HVVD LQVLNWHU XQGHUOlWWDU
I|U HQ VPLGLJDUH |YHUJnQJ WLOO HWW PHU GLJLWDOLVHUDW RFK HYHQWXHOOW DXWRPDWLVHUDW \UNH I|U DWW WD
LNDSS GHVV JHQHUHOOD HIWHUVOlSQLQJ L UHODWLRQ WLOO DQGUD EUDQVFKHU�

���� &HQWUDOD EHJUHSS
$GRSWLRQ
, GHQQD VWXGLH DQYlQGV EHJUHSSHW DGRSWLRQ PHG VDPPD LQQHE|UG VRP GLJLWDO DGRSWLRQ� GHW YLOO
VlJD KDQGOLQJHQ DY DWW LQNRUSRUHUD Q\D GLJLWDOD YHUNW\J RFK V\VWHP I|U DWW I|UElWWUD
DUEHWVSURFHVVHU RFK XSSQn PnO �)RUEHV� ������

'LJLWDOLVHULQJ
$YVHU SURFHVVHQ DWW LQWHJUHUD GLJLWDOD WHNQRORJLHU L VRFLDOD RFK DIIlUVPlVVLJD SURFHVVHU PHG
PnOHW DWW HIIHNWLYLVHUD RFK I|UElWWUD GHVVD� YLONHW OHGHU WLOO XWYHFNODGH DIIlUVPRGHOOHU �)$5�
X�n�� 'HW lU YDQOLJW DWW EHJUHSSHW I|UYl[ODV PHG GLJLWLVHULQJ� VRP LQQHElU RPYDQGOLQJHQ DY
I\VLVND GDWD WLOO GLJLWDO IRUP� 'HQQD VNLOOQDG lU EHW\GDQGH Gn GLJLWDOLVHULQJ LQWH HQEDUW EHU|U
GDWDRPYDQGOLQJ� XWDQ VQDUDUH HQ EUHGDUH WLOOlPSQLQJ DY GLJLWDO WHNQRORJL I|U DWW I|UlQGUD RFK
I|UElWWUD SURFHVVHU�

'LJLWDOD YHUNW\J
$QYlQGV L GHQQD VWXGLH VRP HWW VDPOLQJVQDPQ VRP V\IWDU WLOO GH YHUNW\J VRP UHYLVRUQ
DQYlQGHU VRP KMlOSPHGHO QlU GHQQH JHQRPI|U UHYLVLRQHQ� .DQ LQQHIDWWD DOOW IUnQ I\VLVND
KMlOSPHGHO L IRUP DY GDWRU HOOHU WHOHIRQ� WLOO SURJUDP RFK DSSOLNDWLRQHU�

,PSOHPHQWHULQJ
, GHQQD VWXGLH EHVNULYV LPSOHPHQWHULQJ VRP GH PHWRGHU RFK WLOOYlJDJnQJVVlWW VRP DQYlQGV
I|U DWW LQWHJUHUD Q\D PHWRGHU L HQ RUGLQDULH YHUNVDPKHW �.XQVNDSVJXLGHQ� X�n��
,PSOHPHQWHULQJHQ V\IWDU WLOO DWW VlNHUVWlOOD DWW GHVVD PHWRGHU DQYlQGV HQOLJW GHVV XUVSUXQJOLJD
DYVLNW RFK DWW GH XSSUlWWKnOOV |YHU WLG�
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5HYLVLRQ
,QQHElU DWW PHG HQ SURIHVVLRQHOOW VNHSWLVN LQVWlOOQLQJ SODQHUD� JUDQVND� EHG|PD RFK XWWDOD VLJ
RP nUVUHGRYLVQLQJ� ERNI|ULQJ RFK I|UYDOWQLQJ� 'HW ILQQV IOHUD W\SHU DY UHYLVLRQ� H[HPSHOYLV
H[WHUQ RFK LQWHUQ UHYLVLRQ� VWDWOLJ RFK NRPPXQDO UHYLVLRQ VDPW PLOM|UHYLVLRQ �)$5� ������
'HQQD VWXGLH IRNXVHUDU GlUHPRW HQEDUW Sn H[WHUQ UHYLVLRQ� 6\IWHW PHG UHYLVLRQHQ lU DWW |ND
JUDGHQ DY WLOOWUR I|U LQIRUPDWLRQHQ KRV H[WHUQD LQWUHVVHQWHU VnVRP WLOO H[HPSHO LQYHVWHUDUH�
ERUJHQlUHU� NXQGHU� OHYHUDQW|UHU� P\QGLJKHWHU PHG IOHUD �5HYLVRUVLQVSHNWLRQHQ� X�n��

���� 'LVSRVLWLRQ
6WXGLHQ KDU HQ NODVVLVN YHWHQVNDSOLJ XSSVDWVVWUXNWXU RFK GLVSRVLWLRQHQ VHU XW HQOLJW I|OMDQGH�
6WXGLHQ LQOHGV PHG HWW LQWURGXNWLRQVNDSLWHO PHG EDNJUXQG RP SUREOHPHW I|OMW DY HQ
GLVNXVVLRQ� %DVHUDW Sn GLVNXVVLRQHQ DY SUREOHPHW IRUPXOHUDV VWXGLHQV IRUVNQLQJVIUnJD RFK
V\IWH� 'HW DQGUD NDSLWOHW LQQHIDWWDU HQ LQVWLWXWLRQHOO NRQWH[W PHG UHYLVLRQ RFK GLJLWDOLVHULQJ
VRP KXYXGRPUnGHQ I|U DWW VNDSD HQ I|UVWnHOVH RFK EDNJUXQG WLOO VWXGLHQ� 6WXGLHQV WUHGMH
NDSLWHO lU GHQ WHRUHWLVND UHIHUHQVUDPHQ� XSSGHODW L 2UJDQLVDWRULVN XWJnQJVSXQNW RFK
,QGLYLGXHOO XWJnQJVSXQNW� 2UJDQLVDWRULVN XWJnQJVSXQNW EHKDQGODU WHRULHUQD
7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW )UDPHZRUN RFK 'LIIXVLRQ RI ,QQRYDWLRQV� ,QGLYLGXHOO
XWJnQJVSXQNW EHKDQGODU WHRULHUQD 7HFKQRORJ\ $FFHSWDQFH 0RGHO� 7KHRU\ RI 3ODQQHG
%HKDYLRU� 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\� 'lUHIWHU I|OMHU VWXGLHQV
PHWRGYDO L GHW IMlUGH NDSLWOHW� , GHW IHPWH NDSLWOHW SUHVHQWHUDV HPSLULQ IUnQ GH LQWHUYMXHU VRP
JHQRPI|UWV I|OMW DY HQ DQDO\V DY HPSLULQ NRSSODW WLOO VWXGLHQV WHRUHWLVND UHIHUHQVUDP L GHW
VMlWWH NDSLWOHW� , GHW VMXQGH RFK VLVWD NDSLWOHW IUDPI|UV VWXGLHQV VOXWVDWVHU VDPW DWW I|UVODJ WLOO
IRUWVDWW IRUVNQLQJ LQRP RPUnGHW I|UHVOnV�
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�� ,QVWLWXWLRQHOO NRQWH[W

, GHWWD NDSLWHO SUHVHQWHUDV I|UVW UHYLVLRQ �DYVQLWW ���� RFK VHGDQ KXU UHYLVLRQVSURFHVVHQ JnU WLOO
�DYVQLWW ���� I|U DWW Sn HWW ElWWUH I|UVWn VWXGLHQV UHOHYDQV� 6HGDQ SUHVHQWHUDV GLJLWDOLVHULQJHQ
�DYVQLWW ���� Sn HWW |YHUJULSDQGH SODQ I|U DWW VHGDQ NRSSODV VDPPDQ PHG UHYLVLRQ� .DSLWOHW
DYVOXWDV PHG DWW WUH W\SHU DY GLJLWDOD YHUNW\J SUHVHQWHUDV NRUW I|U DWW NRQNUHWLVHUD GH ROLND
YHUNW\J VRP DQYlQGV HOOHU NDQ WlQNDV DQYlQGDV L UHYLVLRQVDUEHWHW�

���� 5HYLVLRQ
5HYLVLRQ I\OOHU HQ YLNWLJ IXQNWLRQ L GHW HNRQRPLVND VDPKlOOHW� 'HWWD JHQRP HQ
JUDQVNQLQJVSURFHVV VRP V\IWDU WLOO DWW JH DQYlQGDUH DY ILQDQVLHOO LQIRUPDWLRQ WLOOLW WLOO
ILQDQVLHOOD UDSSRUWHU �(NO|Y $ODQGHU� ������ $QYlQGDUH DY ILQDQVLHOO LQIRUPDWLRQ NDQ YDUD
VHGYDQOLJD LQWUHVVHQWHU VnVRP LQYHVWHUDUH� 6NDWWHYHUNHW RFK OHYHUDQW|UHU �)$5� ������ *HQRP
DWW GH ILQDQVLHOOD UDSSRUWHUQD KnOOHU HQ DFFHSWDEHO QLYn DY WLOOI|UOLWOLJKHW P|MOLJJ|UV UHODWLRQHU
PHG H[WHUQD LQWUHVVHQWHU �&DUULQJWRQ� ������ H[HPSHOYLV GH VRP QlPQWV RYDQ� 5HYLVLRQ DY
DNWLHERODJ L 6YHULJH JHQRPI|UV DY DQWLQJHQ HQ DXNWRULVHUDG UHYLVRU HOOHU HQ JRGNlQG UHYLVRU
�)$5� ������ 5HYLVRUQ VND LDNWWD JRG UHYLVLRQVVHG HQOLJW ��� UHYLVRUVODJHQ �6)6 ����������
5HYLVLRQ EHVNULYV VRP DWW PHG SURIHVVLRQHOO VNHSWLVN LQVWlOOQLQJ SODQHUD� JUDQVND� EHG|PD
RFK XWWDOD VLJ RP I|UHWDJV nUVUHGRYLVQLQJ� ERNI|ULQJ RFK I|UYDOWQLQJ �)$5� ������ 5HYLVRUQV
JUDQVNQLQJ VND HQOLJW DNWLHERODJVODJHQV � NDSLWOHWV �� �6)6 ��������� J|UDV PHG
SURIHVVLRQHOO VNHSWLFLVP RFK YDUD Vn LQJnHQGH RFK RPIDWWDQGH VRP JRG UHYLVLRQVVHG NUlYHU�

���� 5HYLVLRQVSURFHVVHQ
5HYLVLRQVSURFHVVHQ lU HQ EHVNULYQLQJ RP YDG HQ UHYLVRU J|U I|U DWW XSSI\OOD VLWW V\IWH
�&DUULQJWRQ� ������ 'n VWXGLHQ EHU|U UHYLVLRQVSURFHVVHQ I|OMHU L DYVQLWW ����������� HQ
|YHUVLNWOLJ EHVNULYQLQJ RP KXU UHYLVLRQVSURFHVVHQ VHU XW� 'HWWD I|U DWW |ND I|UVWnHOVHQ I|U
RPUnGHW RFK I|U DWW Sn HWW ElWWUH VlWW I|UVWn VWXGLHQV UHOHYDQV� (Q VDPPDQIDWWDQGH LOOXVWUDWLRQ
DY UHYLVLRQVSURFHVVHQ SUHVHQWHUDV L ILJXUHQ QHGDQ�

)LJXU ���� 6DPPDQIDWWQLQJ DY UHYLVLRQVSURFHVVHQ�

�



������ 3ODQHULQJ
3ODQHULQJVIDVHQ DY UHYLVLRQVSURFHVVHQ lU HQ YLNWLJ GHO HIWHUVRP ULVNHU DQDO\VHUDV RFK EHG|PV
�)$5� ������ 6WDUWHQ lU HQ LQIRUPDWLRQVLQVDPOLQJ� HIWHUVRP JUXQGHQ I|U HQ O\FNDG UHYLVLRQ lU
JRG NXQVNDS RP DNWXHOOW ERODJ� 'LJLWDOLVHULQJHQ KDU I|UlQGUDW GHQQD IDV DY UHYLVLRQHQ UDGLNDOW
Sn Vn VlWW DWW LQIRUPDWLRQ RP I|UHWDJ ILQQV EHW\GOLJW PHU OlWWLOOJlQJOLJW LGDJ lQ WLGLJDUH�
'LJLWDOD YHUNW\J NDQ L GHQQD IDV DQYlQGDV WLOO LQIRUPDWLRQVLQVDPOLQJ �/LQ 	 :DQJ� ������
+XU P\FNHW LQIRUPDWLRQ VRP E|U VDPODV LQ lU HQ EHG|PQLQJVIUnJD I|U GHQ HQVNLOGD UHYLVRUQ�
)$5 ������ EHO\VHU DWW HQ YlO JHQRPI|UG LQIRUPDWLRQVLQVDPOLQJ JHU HWW JRWW XQGHUODJ I|U DWW
SODQHUD Vn DWW JUDQVNQLQJHQ IRNXVHUDV Sn GH GHODU GlU ULVNHQ I|U YlVHQWOLJD IHO lU VRP VW|UVW�

, SODQHULQJVIDVHQ DY UHYLVLRQHQ XSSNRPPHU EHJUHSSHW IRUWOHYQDGVSULQFLSHQ� 'HQQD SULQFLS
NDQ I|UNODUDV VRP DWW GHW I|UXWVlWWV DWW I|UHWDJHWV YHUNVDPKHW NRPPHU IRUWVlWWD VRP YDQOLJW�
RP LQWH XQGDQWDJ VRP QHGOlJJQLQJVEHVOXW ILQQV �)$5� ������ 3ULQFLSHQ LQQHElU DWW
WLOOJnQJDUQD NDQ WDV XSS WLOO DQVNDIIQLQJVYlUGHW PLQVNDW PHG DYVNULYQLQJDU� )|UIDWWDUQD PHQDU
DWW RP IRUWOHYQDGVSULQFLSHQ LQWH I|UXWVlWWV NDQ WLOOJnQJDUQD NRPPD DWW YlUGHUDV DQQRUOXQGD�
%HG|PQLQJHQ RP I|UHWDJHWV IRUWVDWWD GULIW DYVHU HIWHUI|OMDQGH UlNHQVNDSVnU �)$5� ������

9lVHQWOLJKHWVEHJUHSSHW lU HWW JUXQGOlJJDQGH EHJUHSS LQRP UHYLVLRQ� 9lVHQWOLJKHW DYJ|U
LQULNWQLQJ RFK RPIDWWQLQJ Sn UHYLVLRQVDUEHWHW �)$5� ������ *UDQVNQLQJHQ LQULNWDV Sn DWW KLWWD
YlVHQWOLJD IHODNWLJKHWHU VRP SnYHUNDU WUHGMH PDQV V\Q Sn nUVUHGRYLVQLQJHQ� 9lVHQWOLJKHWVWDOHW
YDULHUDU IUnQ I|UHWDJ WLOO I|UHWDJ RFK GHW lU UHYLVRUQV SURIHVVLRQHOOD RPG|PH VRP DYJ|U�
5LVNEHG|PQLQJ WLOOVDPPDQV PHG YlVHQWOLJKHWVEHG|PQLQJ DYJ|U YDG RFK KXU P\FNHW VRP VND
JUDQVNDV VDPW QlU RFK KXU GHQQD JUDQVNQLQJ VND VNH �)$5� ������ 8QGHU ULVNEHG|PQLQJ
YDULHUDU I|UHNRPVWHQ RFK DQYlQGQLQJHQ DY DXWRPDWLVHUDGH YHUNW\J �5HYLVRUVLQVSHNWLRQHQ�
������ ([HPSHO Sn DQYlQGQLQJHQ lU GDWDDQDO\V DY NXQGHQV IO|GHQ VRP HWW VXEVWLWXW WLOO
LQWHUYMXEDVHUDG SURFHVVNDUWOlJJQLQJ YLG Q\ UHYLVLRQVNXQG �5HYLVRUVLQVSHNWLRQHQ� ������ (WW
DQQDW H[HPSHO Sn DQYlQGQLQJHQ lU LQOlVQLQJ DY 6,(�ILO VRP XW|YHU HQ MlPI|UHOVH PHOODQ nUHWV
RFK I|UHJnHQGH nUV UHVXOWDW� RFK EDODQVUlNQLQJ RFNVn JHQHUHUDU DQDO\VHU DWW XQGHUV|ND YLGDUH
�5HYLVRUVLQVSHNWLRQHQ� ������ 5LVNHQ I|U DWW UHYLVRUQ J|U HWW IHODNWLJW XWWDODQGH L
UHYLVLRQVEHUlWWHOVHQ EHQlPQV VRP UHYLVLRQVULVN RFK GHQQD ULVN SnYHUNDV DY LQQHERHQGH ULVN�
NRQWUROOULVN RFK XSSWlFNWVULVN� ,QQHERHQGH ULVN lU ULVNHQ I|U UHGRYLVQLQJVIHO HOOHU EULVWHU L
I|UYDOWQLQJHQ VRP EHURU Sn I|UHWDJHWV YHUNVDPKHW� .RQWUROOULVN lU ULVNHQ I|U DWW IHO LQWH
XSSWlFNV RFK KDQWHUDV DY I|UHWDJHWV LQWHUQD NRQWUROO� (WW H[HPSHO lU DWW IDNWXUDDWWHVWHULQJ LQWH
VNHU Sn WLOOIUHGVVWlOODQGH VlWW� )DNWXUDWWHVWHULQJ lU HQ LQWHUQ NRQWUROO VRP NDQ ILQQDV L HWW
I|UHWDJ� (Q K|J LQQHERHQGH RFK NRQWUROOULVN NUlYHU PHU RPIDWWDQGH JUDQVNQLQJ �)$5� ������
'HQ WUHGMH ULVNHQ� XSSWlFNWVULVNHQ� lU ULVNHQ I|U DWW YlVHQWOLJD IHO LQWH XSSWlFNV L UHYLVLRQHQ�

)|U DWW VDPPDQIDWWD SODQHULQJVIDVHQ Vn DQDO\VHUDV ULVNHUQD RFK JUDQVNQLQJVPHWRGHUQD YlOMV�
0HG VW|G DY LQIRUPDWLRQVLQVDPOLQJHQ YlOMV JUDQVNQLQJVRPUnGHQ XW GlU ULVNHQ I|U YlVHQWOLJD
IHODNWLJKHWHU lU VRP VW|UVW �)$5� ������

�



������ *UDQVNQLQJ
*UDQVNQLQJHQV V\IWH lU DWW JH XQGHUODJ I|U UHYLVRUQV XWWDODQGHQ L UHYLVLRQVEHUlWWHOVHQ� (QOLJW
)$5 ������ VND JUDQVNQLQJHQ JH XQGHUODJ I|U EHG|PQLQJ DY�

Ɣ RP DQJLYQD XSSJLIWHU L UHVXOWDWUlNQLQJHQ WLOOVDPPDQV PHG QRWHU JHU HQ UlWWYLVDQGH
ELOG DY UHVXOWDWHW

Ɣ RP UHGRYLVDGH WLOOJnQJDU RFK VNXOGHU L EDODQVUlNQLQJHQ H[LVWHUDU� lU ERODJHWV HJHQGRP
UHVSHNWLYH I|USOLNWHOVHU Sn EDODQVGDJHQ RFK DWW GHVVD lU NRUUHNW YlUGHUDGH

Ɣ RP ERODJHWV VDPWOLJD WLOOJnQJDU RFK VNXOGHU lU XSSWDJQD L EDODQVUlNQLQJHQ
Ɣ RP UHVXOWDW� RFK EDODQVUlNQLQJDUQD |YHUHQVVWlPPHU PHG ERODJHWV UlNHQVNDSHU
Ɣ RP nUVUHGRYLVQLQJHQV HNRQRPLVND LQIRUPDWLRQ JHU HQ UlWWYLVDQGH ELOG DY ERODJHWV

UHVXOWDW RFK VWlOOQLQJ
Ɣ RP I|UYDOWQLQJVEHUlWWHOVHQ LQQHKnOOHU GHW VRP JRG UHGRYLVQLQJVVHG RFK ODJ NUlYHU
Ɣ RP |YULJ LQIRUPDWLRQ L nUVUHGRYLVQLQJHQ |YHUHQVVWlPPHU PHG GHQ ELOG DY ERODJHWV

UHVXOWDW RFK VWlOOQLQJ VRP nWHUJHV L UHVXOWDW RFK EDODQVUlNQLQJ RFK |YHUHQVVWlPPHU
PHG UHYLVRUQV NlQQHGRP RP ERODJHW

(IWHUVRP UHYLVLRQ DY EnGH VWRUD RFK VPn I|UHWDJ KDU VDPPD PnO ILQQV LQJD SULQFLSLHOOD
VNLOOQDGHU� 5HYLVLRQHQ XWI|UV RIWD L WHDP EHVWnHQGH DY HWW YDULHUDQGH DQWDO SHUVRQHU� 9DQOLJW
I|UHNRPPDQGH UROOHU lU XSSGUDJVDQVYDULJ� JUDQVNQLQJVOHGDUH RFK UHYLVLRQVPHGDUEHWDUH
�)$5� ������ *UDQVNQLQJHQ DY LQWHUQD NRQWUROOHU J|UV I|U DWW YHULILHUD GHVV IXQNWLRQ� 9LG
GHQQD JUDQVNQLQJVPHWRG YDULHUDU DQYlQGQLQJHQ DY DXWRPDWLVHUDGH YHUNW\J RFK WHNQLNHU
�5HYLVRUVLQVSHNWLRQHQ� ������ (WW W\S DY YHUNW\J VRP PHG I|UGHO NDQ DQYlQGDV lU LIDOO PnQJD
DQYlQGDUH KDU K|JD EHK|ULJKHWHU L HWW V\VWHP� 9HUNW\JHW JHU UHYLVRUQ P|MOLJKHW DWW NRQWUROOHUD
YLOND DQYlQGDUH VRP JMRUW YLOND lQGULQJDU� I|U HYHQWXHOO \WWHUOLJDUH XSSI|OMQLQJ
�5HYLVRUVLQVSHNWLRQHQ� ������ (Q DQQDQ PHWRG lU VXEVWDQVJUDQVNQLQJ YLONHW LQQHElU DWW
JUDQVND ROLND EDODQV� RFK UHVXOWDWSRVWHU RFK GH WUDQVDNWLRQHU VRP OLJJHU EDNRP �)$5� ������
9LG VXEVWDQVJUDQVNQLQJ lU DQYlQGQLQJHQ DY DXWRPDWLVHUDGH YHUNW\J RFK WHNQLNHU XWEUHGG
�5HYLVRUVLQVSHNWLRQHQ� ������ , JUDQVNQLQJVIDVHQ DQYlQGV &$$7� IUDPI|U DOOW I|U DQDO\V RFK
YHULILHULQJ DY GH UHYLVLRQVEHYLV VRP LQKlPWDWV �5HYLVRUVLQVSHNWLRQHQ� ����� /LQ 	 :DQJ�
������ 7UDGLWLRQHOOD GDWDDQDO\VYHUNW\J� YHUNW\J PHG URERWLVHULQJ RFK YHUNW\J PHG $,�LQVODJ
DQYlQGV �5HYLVRUVLQVSHNWLRQHQ� ������ 7UH H[HPSHO Sn VXEVWDQVJUDQVNQLQJ lU DWW VWlPPD DY
NRVWQDGVNRQWRQ PRW IDNWXURU� DYVWlPQLQJ DY VNXOG PRW XSSJLIW IUnQ OnQJLYDUH RFK LQYHQWHULQJ
DY ODJHU� (Q YDQOLJW I|UHNRPPDQGH WLOOlPSQLQJ DY VXEVWDQVJUDQVNQLQJ lU GDWDDQDO\V DY
UHVXOWDW� RFK EDODQVSRVWHU �5HYLVRUVLQVSHNWLRQHQ� ������ *UDQVNQLQJHQ VRP UHYLVRUQ J|U VND
GRNXPHQWHUDV RFK VND LQQHKnOOD LQIRUPDWLRQ VRP lU YlVHQWOLJ I|U DWW EHG|PD
UHYLVLRQVnWJlUGHUQD L HIWHUKDQG� ,GDJ I|UYDUDV GRNXPHQWHUDGH UHYLVLRQVEHYLV L GLJLWDOD
DUEHWVSURJUDP� WLOO VNLOOQDG IUnQ I\VLVND SlUPDU VRP I|UU �(NO|Y $ODQGHU� ������

������ 5DSSRUWHULQJ
5DSSRUWHULQJVIDVHQ KDQGODU RP GH ROLND W\SHU DY UDSSRUWHU VRP UHYLVRUQ OlPQDU L RFK PHG
XSSGUDJHW VRP UHYLVRU �)$5� ������ 5HYLVLRQVEHUlWWHOVHQ XWJ|U HQ GHO DY GHW VRP UDSSRUWHUDV�
(QOLJW )$5 ������ OlPQDU UHYLVRUHU EnGH VNULIWOLJD RFK PXQWOLJD UDSSRUWHU WLOO I|UHWDJHWV

�



OHGQLQJ� 'HW NDQ YDUD LDNWWDJHOVHU RFK V\QSXQNWHU Sn GHQ LQWHUQD NRQWUROOHQ OLNYlO VRP EULVWHU
L GH LQIRUPDWLRQVV\VWHP VRP DQYlQGV� 5HYLVLRQVEHUlWWHOVHQ lU GHQ UDSSRUW IUnQ UHYLVRUQ VRP
EOLU RIIHQWOLJ �)$5� ������ 5HYLVRUHU InU Gn RFK Gn NULWLN Sn JUXQG DY DWW UHYLVLRQVEHUlWWHOVHQ
LQWH DYJHU Vn P\FNHW LQIRUPDWLRQ� 1RUPDO NULWLN RFK I|UElWWULQJVI|UVODJ JHV L GLUHNWNRQWDNW
PHG NXQGHQ I|U DWW GH VND NXQQD KDQWHUD VYDJKHWHUQD� 8QGHU VOXWIDVHQ DY UHYLVLRQHQ lU
DQYlQGDQGHW DY DXWRPDWLVHUDGH YHUNW\J EHJUlQVDG �5HYLVRUVLQVSHNWLRQHQ� ������

���� 'LJLWDOLVHULQJ
'LJLWDOLVHULQJ DYVHU SURFHVVHQ DWW LQWHJUHUD GLJLWDOD WHNQRORJLHU L VRFLDOD RFK DIIlUVPlVVLJD
SURFHVVHU� PHG PnOHW DWW HIIHNWLYLVHUD RFK I|UElWWUD GHVVD �)$5� X�n��� 'HW lU YDQOLJW DWW
EHJUHSSHW I|UYl[ODV PHG GLJLWLVHULQJ� VRP LQQHElU RPYDQGOLQJHQ DY I\VLVND GDWD WLOO GLJLWDO
IRUP �)$5� X�n��� 'HQQD VNLOOQDG lU EHW\GDQGH Gn GLJLWDOLVHULQJ LQWH HQEDUW EHU|U
GDWDRPYDQGOLQJ� XWDQ VQDUDUH HQ EUHGDUH WLOOlPSQLQJ DY GLJLWDO WHNQRORJL I|U DWW I|UlQGUD RFK
I|UElWWUD SURFHVVHU �)$5� X�n��� .RUWIDWWDW NDQ GHW VlJDV DWW SURFHVVHQ DWW NRQYHUWHUD DQDORJ
LQIRUPDWLRQ WLOO GLJLWDOW IRUPDW NDOODV GLJLWLVHULQJ� PHGDQ GLJLWDOLVHULQJ LQQHElU DQYlQGQLQJ DY
GLJLWDOD WHNQRORJLHU I|U DWW JUXQGOlJJDQGH I|UlQGUD DIIlUVPRGHOOHU RFK VWUDWHJLHU� VRP L VLQ WXU
OHGHU WLOO GLJLWDO WUDQVIRUPDWLRQ �*REEOH� ������ 'LJLWDO WUDQVIRUPDWLRQ LQQHElU HQ
RPVWUXNWXUHULQJ DY HQ RUJDQLVDWLRQ� PHG PnOHW DWW NRQWLQXHUOLJW VNDSD YlUGH JHQRP DWW L VWRU
VNDOD WLOOlPSD WHNQLN �0F.LQVH\ 	 &RPSDQ\� ������ 'LJLWDOLVHULQJHQ E|UMDGH VDNWD XQGHU
�����WDOHW RFK DFFHOHUHUDGH XQGHU �����WDOHW PHG KMlOS DY GDWRULVHULQJHQ
�1DWLRQDOHQF\NORSHGLQ� X�n�D�� 'HQQD SHULRG IUDP WLOO QXWLG NRPPHU DWW NDOODV GHQ WUHGMH
LQGXVWULHOOD UHYROXWLRQHQ� RFK |YHUODSSDU PHG GHQ IMlUGH LQGXVWULHOOD UHYROXWLRQHQ VRP
NlQQHWHFNQDV DY VDNHUQDV LQWHUQHW �,R7�� DUWLILFLHOO LQWHOOLJHQV RFK URERWWHNQLN
�1DWLRQDOHQF\NORSHGLQ X�n�E� 1DWLRQDOHQF\NORSHGLQ� X�n�F��

'LJLWDOLVHULQJ LQRP RUJDQLVDWLRQHU lU HQOLJW 3DUYLDLQHQ HW DO� ������ Q\FNHOQ I|U DWW XSSQn
LQWHUQ HIIHNWLYLWHW� PHQ RFNVn I|U DWW In H[WHUQD P|MOLJKHWHU VnVRP Q\D WMlQVWHU HOOHU
HUEMXGDQGHQ WLOO NXQG� &|VWHU RFK :HVWHOLXV ������ IUDPKnOOHU DWW GLJLWDOLVHULQJ KDU
P|MOLJJMRUW I|U Q\D DNW|UHU DWW XWPDQD VWRUD HWDEOHUDGH I|UHWDJ LQRP GHUDV UHVSHNWLYH
RPUnGHQ� 'HWWD lU H[HPSOLILHUDW DY I|UHWDJ VnVRP ,.($� ,&$ RFK $PD]RQ VRP H[SDQGHUDW
WLOO EDQNVHNWRUQ� SDUDOOHOOW PHG IUDPYl[WHQ DY KHOW ZHEEDVHUDGH DNW|UHU VRP $YDQ]D RFK
1RUGQHW� 'HWWD IHQRPHQ KDU Sn Vn VlWW OHWW WLOO K|JUH NRQNXUUHQV� GlU DNW|UHUQD DQWLQJHQ PnVWH
GLIIHUHQWLHUD VLJ I|U DWW VlUVNLOMD VLJ Sn PDUNQDGHQ HOOHU E\WD WLOO HQ PHU NRVWQDGVHIIHNWLY RFK
SULVNRQNXUUHUDQGH DIIlUVPRGHOO �&|VWHU 	 :HVWHOLXV� ������

'LJLWDOLVHULQJHQ KDU KDIW RFK NDQ IRUWVlWWD KD HQ EHW\GDQGH SnYHUNDQ Sn UHYLVLRQVEUDQVFKHQ�
([HPSHOYLV EHK|YHU UHYLVRUHU LQWH OlQJUH OlJJD OLND P\FNHW WLG Sn UHSHWLWLYD DUEHWVXSSJLIWHU�
YLONHW KDU OHWW WLOO K|JUH HIIHNWLYLWHW RFK P|MOLJKHWHQ DWW IRNXVHUD PHU Sn YlUGHVNDSDQGH
DNWLYLWHWHU �)RWRK 	 /RUHQW]RQ� ����� 0DQLWD HW DO�� ������ 'HWWD KDU UHVXOWHUDW L HQ |NDG
HIWHUIUnJDQ Sn HQ Q\DUH SURILO KRV UHYLVRUHU� GlU DQGUD W\SHU DY NXQVNDSHU EOLU YLNWLJD I|U DWW
P|WD NXQGHUQDV EHKRY RFK NUDYHQ VRP GLJLWDOLVHULQJHQ VWlOOHU �)RWRK 	 /RUHQW]RQ� ������
5HODWLRQHQ WLOO NXQGHUQD KDU GHVVXWRP I|UlQGUDWV RFK NRPPHU VDQQROLNW DWW IRUWVlWWD
I|UlQGUDV� EODQG DQQDW JHQRP Q\D IRUPHU DY SULVVlWWQLQJ VRP HWW UHVXOWDW DY I|UlQGUDGH

��



NRVWQDGVVWUXNWXUHU �7LEHULXV 	 +LUWK� ������ 7LEHULXV RFK +LUWK ������ SnSHNDU RFNVn DWW
GLJLWDOLVHULQJHQ KDU OHWW WLOO HWW UHJXODWLRQVJDS PHOODQ UHYLVLRQVVWDQGDUGHU RFK Q\D GLJLWDOD
LQQRYDWLRQHU� YLONHW NDQ KlPPD LPSOHPHQWHULQJHQ DY Q\D YHUNW\J RFK WHNQRORJLHU� gYHUODJ
NDQ GHW GRFN NRQVWDWHUDV DWW UHYLVLRQVNYDOLWHWHQ KDU K|MWV WDFN YDUH GLJLWDOLVHULQJHQ RFK NDQ
IRUWVlWWD DWW K|MDV PHG KMlOS DY Q\DUH WHNQRORJLHU L IUDPWLGHQ �)RWRK 	 /RUHQW]RQ� ������

$UEHWVEHODVWQLQJHQ lU HWW W\GOLJW SUREOHP LQRP UHYLVLRQVEUDQVFKHQ� (QOLJW .DLURV )XWXUH
������ Vn lU I|U K|J DUEHWVEHODVWQLQJ RUVDNHQ WLOO DWW ��� OlPQDU EUDQVFKHQ LQRP HWW InWDO nU�
/RSH] HW DO� ������ PHQDU GHVVXWRP DWW UHYLVLRQVNYDOLWHWHQ VlQNV VRP I|OMG DY K|J
DUEHWVEHODVWQLQJ� VlUVNLOW XQGHU K|JVlVRQJHQ PHG NXQGHU VRP KDU UlNHQVNDSVnU VRP VOXWDU L
GHFHPEHU� 5HYLVRUVLQVSHNWLRQHQ ������ PHQDU Sn Vn VlWW DWW GLJLWDOLVHULQJHQ NDQ ELGUD WLOO HQ
MlPQDUH DUEHWVEHODVWQLQJ XQGHU nUHW�

'LJLWDOLVHULQJHQ KDU PHGI|UW HQ VWRU PlQJG ROLND WHNQLNHU RFK GLJLWDOD YHUNW\J VRP lU
UHOHYDQWD DWW DQYlQGD LQRP UHYLVLRQVEUDQVFKHQ� , DYVQLWW ����� � ����� QHGDQ NRPPHU HWW XUYDO
DY GHVVD SUHVHQWHUDV |YHUVLNWOLJW�

������ 5RERWLF 3URFHVV $XWRPDWLRQ �53$�
53$ EHVNULYV VRP HQ SURJUDPPHUDG PMXNYDUD VRP NDQ DXWRPDWLVHUD DUEHWVXSSJLIWHU VRP
DQQDUV XWI|UV DY HQ PlQQLVND �3Z&� X�n�� 8SSJLIWHUQD NDWHJRULVHUDV VRP YDUGDJOLJD VRP LQWH
NUlYHU PlQVNOLJD HJHQVNDSHU XWDQ NDQ VN|WDV DY PDVNLQHU �3Z&� X�n�� *HQRP DWW
DXWRPDWLVHUD YDUGDJOLJD XSSJLIWHU IULJ|UV WLG I|U PHGDUEHWDUHQ DWW XWI|UD DQGUD PHU NRPSOH[D
DUEHWVXSSJLIWHU� 'HWWD LQQHElU lYHQ HQ EHW\GDQGH RSWLPHULQJ DY SURFHVVHU LQRP ROLND
YHUNVDPKHWVRPUnGHQ �3Z&� ������

������ &RPSXWHU $VVLVWHG $XGLW 7RROV �&$$7�
&$$7 KDU WLGLJDUH GHILQLHUDWV VRP DQYlQGDQGHW DY GLJLWDO WHNQLN I|U DWW JHQRPI|UD HQ
UHYLVLRQ �%UDXQ 	 'DYLV� ������ , VWRUW VHWW VDPWOLJD UHYLVLRQVE\UnHU DQYlQGHU GLJLWDOD
SURJUDP L UHYLVLRQVSURFHVVHQ �5HYLVRUVLQVSHNWLRQHQ� ������ ([HPSHO Sn ,7�VW|G LQRP
UHYLVLRQ lU NDON\OSURJUDP� DQDO\VSURJUDP� NRPPXQLNDWLRQVSURJUDP RFK UHYLVLRQVSURJUDP
�)$5� ������

������ $UWLILFLHOO LQWHOOLJHQV �$,�
$, lU HQ PnQJIDFHWWHUDG WHUP VRP NDQ EHVNULYDV Sn ROLND VlWW HIWHUVRP GHW LQWH ILQQV QnJRQ
VSHFLILN HOOHU XQLYHUVHOO GHILQLWLRQ �+DVVDQL HW DO�� ������ 'HWWD NDQ KlUOHGDV WLOO DWW WHUPHQ
DQYlQGV LQRP ROLND NRQWH[WHU �:DQJ� ����� RFK GHQ VQDEEW I|UlQGHUOLJD QDWXUHQ KRV
WHNQRORJLQ� 2(&' �7KH 2UJDQL]DWLRQ IRU (FRQRPLF &R�RSHUDWLRQ DQG 'HYHORSPHQW� KDU
I|UV|NW NODUJ|UD RFK GHILQLHUD $, VRP ³HWW PDVNLQEDVHUDW V\VWHP VRP NDQ� PHG HQ JLYHQ
XSSVlWWQLQJ DY PlQVNOLJW GHILQLHUDGH PnO� J|UD I|UXWVlJHOVHU� UHNRPPHQGDWLRQHU� HOOHU EHVOXW
VRP SnYHUNDU YHUNOLJD HOOHU YLUWXHOOD PLOM|HU´ �2(&' ����� V��� YnU |YHUVlWWQLQJ��

��



�� 7HRUHWLVN UHIHUHQVUDP

, I|OMDQGH NDSLWHO SUHVHQWHUDV I|UVW �DYVQLWW ���� WYn WHRULHU PHG HQ RUJDQLVDWRULVN
XWJnQJVSXQNW� 'lUHIWHU SUHVHQWHUDV �DYVQLWW ���� WUH WHRULHU PHG LQGLYLGXHOO XWJnQJVSXQNW�
.DSLWOHW DYVOXWDV PHG HQ VDPPDQIDWWDQGH DQDO\VPRGHOO �DYVQLWW ���� YLONHQ W\GOLJJ|U GH
WHRULHU RFK PRGHOOHU VRP DQYlQWV RFK YLONHQ NRSSOLQJ GH KDU WLOO VWXGLHQV V\IWH RFK
IRUVNQLQJVIUnJD�

���� 2UJDQLVDWRULVN XWJnQJVSXQNW
'H NRPPDQGH WYn DYVQLWWHQ XWIRUVNDU WHRULHU PHG RUJDQLVDWLRQHQ VRP XWJnQJVSXQNW L KXU
GLJLWDOD YHUNW\J RFK WHNQLNHU LPSOHPHQWHUDV RFK DQYlQGV� 'H WYn WHRUHWLVND UDPYHUN VRP
IUDPI|UV lU 7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW )UDPHZRUN �72(� RFK 'LIIXVLRQ RI
,QQRYDWLRQV �'2,��

������ 7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW )UDPHZRUN
7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW �72(� lU HWW UDPYHUN VRP DQYlQGV I|U DWW I|UNODUD
DQYlQGQLQJ DY GLJLWDOD WHNQRORJLHU XU HWW RUJDQLVDWLRQVSHUVSHNWLY �/L HW DO�� ������ 5DPYHUNHW
EHVNUHYV XUVSUXQJOLJHQ L 7RUQDW]N\ RFK )OHLVFKHU ������ 7KH 3URFHVVHV RI 7HFKQRORJLFDO
,QQRYDWLRQ� %RNHQ UHGRYLVDU I|U KHOD LQQRYDWLRQVSURFHVVHQ� GlU 72( lU HWW VHJPHQW VRP
EHVNULYHU KXU I|UHWDJVNRQWH[WHQ SnYHUNDU DGRSWLRQ RFK LPSOHPHQWHULQJ DY LQQRYDWLRQHU
�%DNHU� ������ 5DPYHUNHW EHVWnU DY WUH ROLND NRPSRQHQWHU YLOND lU WHNQLVN�� RUJDQLVDWRULVN�
RFK PLOM|PlVVLJ NRQWH[W GlU VDPWOLJD WUH NRPSRQHQWHU SnYHUNDU WHNQLVN LQQRYDWLRQ �%DNHU�
������ 'HQ WHNQLVND NRQWH[WHQ KDQGODU EnGH RP GHQ EHILQWOLJD WHNQLNHQ VRP DQYlQGV RFK
WLOOJlQJOLJ WHNQLN DWW DQYlQGD �/L HW DO�� ������ 2UJDQLVDWLRQVNRQWH[WHQ IRNXVHUDU PHU Sn
EHVNULYDQGH PnWW RP RUJDQLVDWLRQHQ� VnVRP VWRUOHN RFK I|UHWDJVOHGQLQJHQV LQVWlOOQLQJ �/L HW
DO�� ������ 'HQ PLOM|PlVVLJD NRQWH[WHQ KDQGODU RP GHQ PLOM| I|UHWDJHW EHGULYHU
YHUNVDPKHWHQ L� LQNOXGHUDW EUDQVFK RFK NRQNXUUHQWHU�

5DPYHUNHW KDU YLVDW VLJ YDUD DQYlQGEDUW L HQ PlQJG ROLND NRQWH[WHU� LQNOXVLYH H�KDQGHO�
LQWHURUJDQLVDWRULVND V\VWHP RFK 5),'�WHNQRORJL YLG H[HPSHOYLV SDVVDJHV\VWHP� 'HQ KDU lYHQ
DQYlQWV I|U DWW XQGHUV|ND LQQRYDWLRQ L ROLND EUDQVFKHU RFK OlQGHU �%DNHU� ������
72(�PRGHOOHQ KDU RFNVn YLVDW VLJ YDUD DQSDVVQLQJVEDU JHQRP DWW IRUVNDUH DQYlQGHU ROLND
IDNWRUHU LQRP YDUMH NRQWH[W I|U DWW I|UNODUD LQQRYDWLRQHQV DGRSWLRQ� YLONHW J|U UDPYHUNHW EnGH
IOH[LEHOW RFK UREXVW �%DNHU� ������

1HGDQ I|OMHU HQ PHU GMXSJnHQGH EHVNULYQLQJ DY GH ROLND NRQWH[WHUQD VRP 72(�UDPYHUNHW
WLOOKDQGDKnOOHU HQOLJW /L HW DO� ������� 6\IWHW lU DWW HWDEOHUD HQ PHU RPIDWWDQGH JUXQG I|U DWW
GlUHIWHU NXQQD WLOOlPSD UDPYHUNHW LQRP UHYLVLRQVVDPPDQKDQJ�

��



)LJXU ���� 7HFKQRORJ\�2UJDQL]DWLRQ�(QYLURQPHQW )UDPHZRUN �/L HW DO�� ������

7HNQRORJL �HQJ� WHFKQRORJ\� lU L 72( LQGHODG L WYn ROLND GHODU� ,7�NRPSOH[LWHW RFK
WHNQRORJLVN NRPSHWHQV� ,7�NRPSOH[LWHW UHIHUHUDU WLOO GHQ JUDG HWW I|UHWDJ DQYlQGHU P\FNHW
GDWRULVHUDGH WUDQVDNWLRQHU �/L HW DO�� ������ 7HNQRORJLVN NRPSHWHQV EHVWnU DY WYn GHODU�
,7�LQIUDVWUXNWXU RFK ,7�VSHFLDOLVWHU� /L HW DO� ������ PHQDU DWW ,7�LQIUDVWUXNWXU DYVHU GH I\VLVND
WLOOJnQJDU VRP HWW I|UHWDJ KDU RFK VRP NDQ DQYlQGDV I|U DWW XQGHUOlWWD LPSOHPHQWHULQJ DY
GLJLWDOD YHUNW\J� ,7�VSHFLDOLVWHU EHVNULYV VRP SHUVRQHU PHG NXQVNDS RFK IlUGLJKHWHU I|U DWW
XWI|UD DUEHWVXSSJLIWHU PHG KMlOS DY ,7� /L HW DO� ������ SnSHNDU DWW GHW lU Q|GYlQGLJW PHG
WHNQRORJLVN NRPSHWHQV I|U DWW DQYlQGD UHYLVLRQVPMXNYDUD�

2UJDQLVDWLRQ �HQJ� RUJDQL]DWLRQ� lU L 72( LQGHODG L WYn NRPSRQHQWHU YLOND lU VWRUOHN RFK
OHGQLQJVVW|G� (QOLJW /L HW DO� ������ lU OHGQLQJVVW|G GHQ JUDG I|UHWDJHWV OHGQLQJ LQYHVWHUDU L
WHNQLVN LQQRYDWLRQ� 'HW NUlYV DWW I|UHWDJHW DYVlWWHU UHVXUVHU I|U DWW N|SD PMXNYDUD� XWELOGDU
UHYLVRUHU RFK LPSOHPHQWHUDU XQGHUKnOOVWMlQVWHU �/L HW DO�� ������ .RQWH[WHQ LQNOXGHUDU lYHQ
RUJDQLVDWLRQVVWUXNWXU RFK NRPPXQLNDWLRQVSURFHVVHU� YLOND NDQ IUlPMD HOOHU KlPPD LQQRYDWLRQ
JHQRP EODQG DQQDW OHGDUVNDSVEHWHHQGH� NXOWXU RFK VWUDWHJL �%DNHU� ������ 6WRUOHN UHIHUHUDU WLOO
I|UHWDJHWV VWRUOHN VRP HQ IDNWRU VRP SnYHUNDU DGRSWLRQ DY Q\ WHNQLN �/L HW DO�� ������ %DNHU
������ PHQDU DWW VW|UUH RUJDQLVDWLRQHU lU PHU EHQlJQD DWW DQWD LQQRYDWLRQHU� lYHQ RP VWRUOHN
lU HQ JURY LQGLNDWRU I|U PHU VSHFLILND XQGHUOLJJDQGH IDNWRUHU� 'H XQGHUOLJJDQGH IDNWRUHUQD WLOO
VWRUOHN NDQ H[HPSHOYLV YDUD WLOOJnQJHQ WLOO UHVXUVHU �%DNHU� ������

��



0LOM| �HQJ� HQYLURQPHQW� lU L 72( LQGHODG L WYn GHODU� SURIHVVLRQHOO KMlOS RFK VWDQGDUGHU�
0HG SURIHVVLRQHOO KMlOS PHQDV WLOOJlQJOLJKHWHQ WLOO H[SHUWVW|G QlU GHW JlOOHU DQYlQGQLQJ DY
GLJLWDOD YHUNW\J �/L HW DO�� ������ /L HW DO� ������ PHQDU DWW GHW lU DY VWRU EHW\GHOVH DWW WHNQLVN
VXSSRUW ILQQV WLOOJlQJOLJ I|U DWW LQWH XWJ|UD HWW KLQGHU I|U DQYlQGQLQJ DY GLJLWDOD YHUNW\J�
6WDQGDUGHU lU HQOLJW /L HW DO� ������ GHQ XSSOHYGD XSSPXQWUDQ IUnQ UHYLVLRQVVWDQGDUGHU DWW
DQYlQGD DQDO\VYHUNW\J� %DNHU ������ PHQDU DWW UHJXODWRULVND DVSHNWHU NDQ SnYHUND
VSULGQLQJHQ DY Q\ WHNQRORJL JHQRP DWW EnGH IUlPMD RFK KlPPD XWYHFNOLQJHQ� )|U
UHYLVLRQVEUDQVFKHQ NDQ GHWWD WLOO H[HPSHO YDUD VlNHUKHWVNUDY RFK GRNXPHQWDWLRQVNUDY� %DNHU
������ I|UNODUDU lYHQ DWW GHQ PLOM|PlVVLJD NRQWH[WHQ RPIDWWDU LQGXVWULQV VWUXNWXU� GlU
H[HPSHOYLV LQWHQVLY NRQNXUUHQV VWLPXOHUDU DQWDJDQGHW DY LQQRYDWLRQ� 6OXWOLJHQ IUlPMDU lYHQ
WLOOJnQJHQ WLOO WHNQLNOHYHUDQW|UHU LQQRYDWLRQ LQRP HQ RUJDQLVDWLRQ �%DNHU� ������

72(�UDPYHUNHW KDU NULWLVHUDWV I|U DWW KD KDIW EHJUlQVDG XWYHFNOLQJ VHGDQ GHVV LQWURGXNWLRQ Sn
���WDOHW �%DNHU� ������ )|U GHW I|UVWD KDU 72( EHVNULYLWV VRP HQ XQLYHUVHOO WHRUL� YLONHW J|U
GHQ P\FNHW DQSDVVQLQJVEDU Gn ROLND IDNWRUHU NDQ LQI|UOLYDV I|U YDUMH Q\ IRUVNQLQJVNRQWH[W
�=KX 	 .UDHPHU� ������ 'lUI|U KDU IRUVNDUH LQWH NlQW EHKRY DY DWW MXVWHUD WHRULQ� )|U GHW
DQGUD� HIWHUVRP 72(�UDPYHUNHW DQVHV OLJJD L OLQMH PHG DQGUD LQQRYDWLRQVWHRULHU� KDU GHW LQWH
XSSOHYWV Q|GYlQGLJW DWW XWYHFNOD GHW YLGDUH XWDQ KDU L VWlOOHW LQWHJUHUDWV PHG DQGUD
NRQNXUUHUDQGH LGpHU �%DNHU� ������

72( KDU WLGLJDUH DQYlQWV I|U DWW WHRUHWLVNW VWXGHUD YLOND IDNWRUHU VRP SnYHUNDU UHYLVRUHU YLG
DGRSWLRQ DY &$$7 �5RVOL HW DO�� ������ /L HW DO� ������ DSSOLFHUDGH lYHQ 72( L V\IWH DWW
XQGHUV|ND YLOND IDNWRUHU VRP SnYHUNDU DQYlQGQLQJHQ RFK Q\WWDQ DY UHYLVLRQVDQDO\V I|U
LQWHUQUHYLVRUHU� (IWHUVRP 72( lU Vn IOH[LEHOW lU GHW HQNHOW DWW DSSOLFHUD UDPYHUNHW L HQ
UHYLVLRQVNRQWH[W� 8WLIUnQ GHWWD UHVRQHPDQJ lU 72( VnOHGHV UHOHYDQW RFK DSSOLFHUEDU I|U
VWXGLHQ�

������ 'LIIXVLRQ RI ,QQRYDWLRQV
'LIIXVLRQ RI ,QQRYDWLRQV V\IWDU WLOO DWW I|UNODUD VSULGQLQJHQ DY LQQRYDWLRQ LQRP VDPKlOOHQ RFK
RUJDQLVDWLRQHU �5RJHUV� ������ 7URWV DWW WHRULQ XUVSUXQJOLJHQ lU IUnQ ���� lU GHQ IRUWIDUDQGH
DNWXHOO� GHOV Sn JUXQG DY DWW GHQ PRGLILHUDWV PHG WLGHQ� PHQ RFNVn GHVV JHQHUDOLVHUEDUKHW |YHU
IOHUD NRQWH[WHU� 7HRULQ EHVNULYHU HQ SURFHVV GlU HQ LQQRYDWLRQ NRPPXQLFHUDV |YHU WLG EODQG
PHGOHPPDUQD L HWW VRFLDOW V\VWHP JHQRP ROLND NDQDOHU� 5RJHUV ������ LGHQWLILHUDU I\UD
KXYXGIDNWRUHU VRP SnYHUNDU GHQQD VSULGQLQJVSURFHVV� ,QQRYDWLRQHQ L VLJ�
NRPPXQLNDWLRQVNDQDOHUQD� WLGHQ� RFK GHW VRFLDOD V\VWHPHW�

,QQRYDWLRQ �HQJ� LQQRYDWLRQ� lU VMlOYD Q\KHWHQ � HQ SURGXNW� LGp HOOHU SUDNWLN VRP XSSIDWWDV
VRP Q\ DY LQGLYLGHUQD �5RJHUV� ������ 8U HWW UHYLVLRQVSHUVSHNWLY NDQ GHWWD H[HPSHOYLV YDUD
HWW Q\WW GLJLWDOW YHUNW\J HOOHU $, L VLQ KHOKHW� (QOLJW 5RJHUV ������ ILQQV GHW IHP DWWULEXW KRV
LQQRYDWLRQHQ VRP EHVWlPPHU GHVV DWWUDNWLYLWHW RFK KXU VQDEEW GHQ NRPPHU DWW DQWDV DY
SRSXODWLRQHQ� 'HVVD lU I|OMDQGH�

��



� 5HODWLY I|UGHO� +XU |YHUOlJVHQ HOOHU KXU VWRU VNLOOQDG LQQRYDWLRQHQ PHGI|U MlPI|UW PHG
WLGLJDUH�

� .RPSDWLELOLWHW� +XU YlO LQQRYDWLRQHQ SDVVDU LQ PHG PRWWDJDUQDV EHILQWOLJD YlUGHULQJDU
RFK WLGLJDUH HUIDUHQKHWHU�

� .RPSOH[LWHW� 6YnULJKHWVJUDGHQ L DWW I|UVWn RFK DQYlQGD LQQRYDWLRQHQ� GlU OlWWDUH
LQQRYDWLRQHU KDU VW|UUH FKDQV DWW LPSOHPHQWHUDV lQ VYnUDUH�

� 0|MOLJKHWHQ DWW SURYD� *UDG WLOO YLONHQ LQQRYDWLRQHQ NDQ WHVWDV LQQDQ HWW EHVOXW IDWWDV�
(Q LQQRYDWLRQ VRP NDQ WHVWDV KDU VW|UUH P|MOLJKHWHU DWW DFFHSWHUDV�

� 2EVHUYHUEDUKHW� +XU V\QOLJD UHVXOWDWHQ DY LQQRYDWLRQHQ lU� 6\QV LQWH UHVXOWDW XWnW VHWW
Vn lU VDQQROLNKHWHQ PLQGUH DWW LQQRYDWLRQHQ HWDEOHUDU VLJ�

.RPPXQLNDWLRQVNDQDOHU �HQJ� FRPPXQLFDWLRQ FKDQQHOV� KDQGODU RP NRPPXQLNDWLRQHQ
RP HQ LQQRYDWLRQ VRP VNHU YLD ROLND NDQDOHU� IUnQ PDVVPHGLD WLOO SHUVRQOLJ LQWHUDNWLRQ
�5RJHUV� ����� PHG H[HPSHOYLV NROOHJRU� (IIHNWLYLWHWHQ DY GHVVD NDQDOHU NDQ YDULHUD EHURHQGH
Sn LQQHKnOOHW L PHGGHODQGHW RFK GH LQYROYHUDGH SHUVRQHUQD� 3HUVRQOLJ NRPPXQLNDWLRQ lU RIWD
PHU |YHUW\JDQGH� VlUVNLOW QlU GHW JlOOHU DWW |YHUYLQQD VNHSWLFLVP� PHGDQ PDVVPHGLD VQDEEW
NDQ Qn HQ EUHG SXEOLN�

7LG �HQJ� WLPH� lU HQOLJW 5RJHUV ������ GHQ WUHGMH IDNWRUQ I|U VSULGQLQJHQ DY LQQRYDWLRQ RFK
LQQHIDWWDU I|OMDQGH WUH ROLND DVSHNWHU�

� ,QQRYDWLRQVEHVOXWVSURFHVVHQ� 'HQ WLG GHW WDU I|U HQ LQGLYLG DWW Jn IUnQ NXQVNDS RP
LQQRYDWLRQHQ WLOO HWW DQWDJQLQJV� HOOHU DYYLVQLQJVEHVOXW� 'HQQD SURFHVV EHVWnU DY IHP
VWDGLHU� .XQVNDS� |YHUWDOQLQJ� EHVOXW� LPSOHPHQWHULQJ RFK EHNUlIWHOVH�

� $GRSW|UHUQDV NDWHJRULHU� ,QGHOQLQJ DY LQGLYLGHU L JUXSSHU EDVHUDW Sn KXU WLGLJW GH
DQWDU LQQRYDWLRQHQ� ,QQRYDW|UHU� WLGLJD DGRSW|UHU� WLGLJ PDMRULWHW� VHQ PDMRULWHW RFK
HIWHUVOlQWUDUH� *HQRPVQLWWVDQGHOHQ L YDUMH JUXSS NDQ LGHQWLILHUDV PHG KMlOS DY ILJXU
��� QHGDQ�

� 6SULGQLQJVSURFHVVHQ� +XU VQDEEW HQ LQQRYDWLRQ VSULGV JHQRP HWW VDPKlOOH� YLONHW NDQ
LOOXVWUHUDV PHG KMlOS DY HQ 6�NXUYD �VH ILJXU ��� QHGDQ�� 7LOO HQ E|UMDQ DQWDV
LQQRYDWLRQHQ DY HWW InWDO� YDUHIWHU DQWDOHW DGRSW|UHU Yl[HU VRP Vn VPnQLQJRP VOXWDU L
HQ PlWWQDG� .XUYDQV OXWQLQJ EHURU Sn KDVWLJKHWHQ� GlU YLVVD LQQRYDWLRQHU VSULGV
VQDEEDUH lQ DQGUD�

)LJXU ���� )|UGHODGH DGRSW|UVNDWHJRULHU �5RJHUV� ������

��



)LJXU ���� 6SULGQLQJVSURFHVVHQ �5RJHUV� ������

6RFLDOD V\VWHP �HQJ� VRFLDO V\VWHP� GHILQLHUDV VRP VDPPDQVDWWD HQKHWHU L IRUP DY LQGLYLGHU�
JUXSSHU RFK RUJDQLVDWLRQHU VRP DUEHWDU WLOOVDPPDQV I|U DWW O|VD SUREOHP RFK Qn JHPHQVDPPD
PnO �5RJHUV� ������ 'HVVD V\VWHP NUlYHU VWUXNWXU I|U DWW JH VWDELOLWHW RFK UHJHOEXQGHQKHW�
YLONHW LQNOXGHUDU KLHUDUNLHU RFK NRPPXQLNDWLRQVVWUXNWXUHU VRP VW\U LQWHUDNWLRQHU RFK
I|UYlQWQLQJDU� 1RUPHU ELGUDU WLOO DWW LQGLYLGHQ YHW YDG VRP I|UYlQWDV VHWW WLOO EHWHHQGHQ HOOHU
DQGUD NUDY� 8W|YHU QRUPHU ILQQV GHW lYHQ HQOLJW 5RJHUV ������ nVLNWVOHGDUH RFK
I|UlQGULQJVDJHQWHU� cVLNWVOHGDUH KDU WLOO XSSJLIW DWW EHYDND HOOHU SnYHUND LQGLYLGHQ RFK
|YHUYDND DWW QRUPHU XQGHUKnOOV� )|UlQGULQJVDJHQWHU n DQGUD VLGDQ GULYHU Sn HOOHU EURPVDU QHG
XWYHFNOLQJ RFK LPSOHPHQWHULQJ DY LQQRYDWLRQHU� 1RUPHU� nVLNWVOHGDUH RFK I|UlQGULQJVDJHQWHU
VSHODU YLNWLJD UROOHU JHQRP DWW SnYHUND EHWHHQGHQ RFK LQQRYDWLRQVEHVOXW� YLOND NDQ YDUD
IULYLOOLJD� NROOHNWLYD HOOHU DXNWRULWDWLYD� 'HQ VLVWQlPQGD NDWHJRULQ lU EHVOXW VRP WDV DY
SHUVRQHU PHG QnJRQ W\S DY PDNW� H[HPSHOYLV WHNQLVN NXQVNDS� FKHIVUROO HOOHU VWDWXV L |YULJW
�5RJHUV� ������

*UHHQKDOJK HW DO� ������ EHO\VHU XWPDQLQJDU PHG DWW WLOOlPSD '2,� EODQG DQQDW VYnULJKHWHU L
VSULGQLQJVSURFHVVHQ� 0DF9DXJK RFK 6KLDYRQH ������ PHQDU lYHQ DWW '2, EULVWHU L RWLOOUlFNOLJ
LQWHJUDWLRQ DY NRQWH[WHU VDPW DWW GHQ HQEDUW IRNXVHUDU Sn DWW LPSOHPHQWHUD Q\ WHNQLN I|U DWW
PD[LPHUD Q\WWD� 'HVVD DQWDJDQGHQ NDQ I|UELVH DQGUD LQIO\WHOVHULND IDNWRUHU VRP VRFLDOD RFK
NXOWXUHOOD G\QDPLNHU VRP NDQ SnYHUND WHNQLNHQV PRWWDJDQGH �0DF9DXJK 	 6KLDYRQH� ������
7URWV GHWWD lU WHRULQ YlODQYlQG RFK WHVWDG LQRP UHYLVLRQ� 7LOO H[HPSHO Vn DQYlQGHU +DQGRNR HW
DO� ������ '2, I|U DWW XQGHUV|ND YLOND IDNWRUHU VRP SnYHUNDU UHYLVRUQV DQWDJDQGH DY $, RFK
PDVNLQLQOlUQLQJ� , VWXGLHQ JHQRPI|UGHV HQ NYDQWLWDWLY PHWRG I|U DWW DQDO\VHUD GH IHP DWWULEXW
VDPW GHVV SnYHUNDQ Sn DGRSWLRQVSURFHVVHQ �+DQGRNR HW DO�� ������ 7HRULQ lU VnOHGHV DQYlQG L
UHYLVLRQVNRQWH[W I|U DWW XQGHUV|ND IDNWRUHU VRP SnYHUNDU� YLONHW J|U GHQ OlPSOLJ DWW DQYlQGD
I|U GHQQD VWXGLHV lQGDPnO�

��



���� ,QGLYLGXHOO XWJnQJVSXQNW
)|OMDQGH WUH DYVQLWWHQ XWIRUVNDU L VWlOOHW WHRULHU PHG LQGLYLGHQ VRP XWJnQJVSXQNW L KXU GLJLWDOD
YHUNW\J RFK WHNQLNHU LPSOHPHQWHUDV RFK DQYlQGV� 'H WUH WHRUHWLVND UDPYHUN VRP IUDPI|UV lU
7HFKQRORJ\ $FFHSWDQFH 0RGHO� 7KHRU\ RI 3ODQQHG %HKDYLRU RFK 8QLILHG 7KHRU\ RI
$FFHSWDQFH DQG 8VH RI 7HFKQRORJ\�

������ 7HFKQRORJ\ $FFHSWDQFH 0RGHO

7HFKQRORJ\ $FFHSWDQFH 0RGHO �7$0� lU HQ UDP I|U DWW I|UVWn DQYlQGDUHV DFFHSWDQV RFK
DQYlQGQLQJ DY GLJLWDOD YHUNW\J �'DYLV� ������ (QOLJW 'DYLV ������ KDU 7$0 VLQ XWJnQJVSXQNW
L DWW LQGLYLGHQV XSSIDWWQLQJ RFK DWWLW\G lU YlVHQWOLJW I|U KXU WHNQRORJL DQYlQGV RFK XSSIDWWDV�
0RGHOOHQ JUXQGDU VLJ Sn WYn IDNWRUHU VRP KDU HQ FHQWUDO UROO I|U DWW EHVNULYD SURFHVVHQ�
XSSIDWWDG Q\WWD RFK XSSIDWWDG DQYlQGDUYlQOLJKHW�

)LJXU ���� 7HFKQRORJ\ $FFHSWDQFH 0RGHO �'DYLV� ������

8SSIDWWDG Q\WWD �HQJ� SHUFHLYHG XVHIXOQHVV� UHIHUHUDU WLOO JUDGHQ WLOO YLONHQ HQ LQGLYLG WURU
DWW DQYlQGQLQJHQ DY HQ VSHFLILN WHNQLN NRPPHU DWW I|UElWWUD GHQQHV DUEHWVSUHVWDQGD �'DYLV�
������ , GH IDOO GlU HQ LQGLYLG LQWH DQVHU DWW WHNQRORJLQ NRPPHU DWW OHGD WLOO HQ I|UElWWULQJ DY
DUEHWVSUHVWDQGDQ� lU GHW RVDQQROLNW DWW WHNQRORJLQ NRPPHU DWW WDV L EUXN� c DQGUD VLGDQ� RP
LQGLYLGHQ EHG|PHU DWW DUEHWVSUHVWDQGDQ NDQ I|UElWWUDV JHQRP WHNQRORJLQV DQYlQGQLQJ� ILQQV
W\GOLJDUH LQFLWDPHQW I|U DWW LQGLYLGHQ VND DQYlQGD WHNQRORJLQ� )|UElWWULQJ DY DUEHWVSUHVWDQGDQ
NDQ H[HPSHOYLV YDUD DWW DQYlQGDUHQ XSSOHYHU |NDG HIIHNWLYLWHW RFK SURGXNWLYLWHW �9HQNDWHVK HW
DO�� ������ )|U UHYLVRUQ NDQ GHWWD LQQHElUD DWW GHQQH NDQ OlJJD PHU WLG Sn DQGUD
YlUGHVNDSDQGH DNWLYLWHWHU VnVRP DQDO\V� ULVNEHG|PQLQJ RFK UnGJLYQLQJ�

��



8SSIDWWDG DQYlQGDUYlQOLJKHW �HQJ� SHUFHLYHG HDVH RI XVH� KDQGODU RP KXU OlWW HOOHU VYnUW
LQGLYLGHQ XSSIDWWDU GHW lU DWW DQYlQGD HQ WHNQLN �'DYLV� ������ 2P HQ WHNQLN XSSIDWWDV VRP
VYnU NRPPHU GHQQH WUROLJWYLV LQWH DFFHSWHUD RFK DQYlQGD WHNQLNHQ� PHQ RP GHQ lU OlWW DWW
DQYlQGD Vn NRPPHU WHNQLNHQ PHVW WUROLJW DWW DFFHSWHUDV RFK LQWHJUHUDV L GHQ GDJOLJD
YHUNVDPKHWHQ� $QYlQGDUYlQOLJKHWHQ EDVHUDV Sn IOHUWDOHW IDNWRUHU� YLONHW NDQ YDUD WHNQRORJLQV
IOH[LELOLWHW� WLGHQ DWW OlUD VLJ RFK KXU YlO OlPSDG GHQ lU WLOO DQYlQGDUHQV DUEHWVXSSJLIWHU
�9HQNDWHVK� ������ 8SSIDWWDG DQYlQGDUYlQOLJKHW SnYHUNDU lYHQ XSSIDWWDG Q\WWD� RP HWW V\VWHP
lU OlWW DWW DQYlQGD� WHQGHUDU GHW DWW RFNVn XSSIDWWDV VRP PHU DQYlQGEDUW �'DYLV� ������

'DYLV ������ LOOXVWUHUDGH GHQ XUVSUXQJOLJD PRGHOOHQ DY 7$0 HQOLJW ILJXU ���� (QOLJW
I|UIDWWDUHQ ILQQV GHW ROLND GHVLJQHJHQVNDSHU �;�� ;� RFK ;��� H[HPSHOYLV IXQNWLRQHU RFK
DQYlQGDUJUlQVVQLWW� VRP SnYHUNDU XSSIDWWDG Q\WWD RFK DQYlQGDUYlQOLJKHW � GHQ NRJQLWLYD
UHVSRQVHQ� 'HVVD WYn SDUDPHWUDU SnYHUNDU L VLQ WXU DWWLW\GHQ� GHQ DIIHNWLYD HOOHU NlQVORPlVVLJD
UHDNWLRQHQ� PRW WHNQLNHQ� (Q SRVLWLY DWWLW\G XWYHFNODV RP V\VWHPHW DQVHV YDUD DQYlQGEDUW RFK
DQYlQGDUYlQOLJW� 'DYLV ������ PHQDU VnOHGHV DWW GHW lU GHWWD VRP EHVWlPPHU RP HWW V\VWHP
HOOHU WHNQLN VOXWOLJHQ DQYlQGV HOOHU LQWH� 0RGHOOHQ I|UHVOnU DWW GH FHQWUDOD IDNWRUHUQD� XSSOHYG
Q\WWD RFK XSSOHYG DQYlQGDUYlQOLJKHW� EHG|PV Sn I|UKDQG� LQQDQ DQYlQGDUHQ KDU GLUHNW
HUIDUHQKHW DY WHNQRORJLQ �'DYLV� ������ bYHQ RP 7$0 XUVSUXQJOLJHQ XWYHFNODGHV I|U DWW
I|UVWn DQYlQGDUDFFHSWDQV LQQDQ WHNQLNHQ WDV L EUXN� KDU PRGHOOHQ lYHQ WLOOlPSDWV I|U DWW
VWXGHUD DQYlQGQLQJHQ HIWHU HWW V\VWHP KDU LQWURGXFHUDWV� YLONHW IUDPJnU DY VWXGLHU VRP
3UHPNXPDU RFK %KDWWDFKHUMHH ������ VDPW /LDR HW DO� �������

, HQ VWXGLH DY /HJULV HW DO� ������ O\IWV NULWLN PRW 7$0 JHQRP DWW SHND Sn GHVV EHJUlQVQLQJDU
L DWW I|UXWVlJD RFK I|UNODUD DQYlQGDQGHW DY LQIRUPDWLRQVV\VWHP� )|UIDWWDUQD PHQDU DWW 7$0
KDU DQYlQWV IUDPJnQJVULNW L HPSLULVN IRUVNQLQJ� PHQ DWW PRGHOOHQ HQGDVW I|UNODUDU ��� DY
YDULDWLRQHQ L IDNWLVN V\VWHPDQYlQGQLQJ� 6WXGLHQ O\IWHU lYHQ SUREOHPDWLNHQ PHG DWW GH IOHVWD
VWXGLHU LQRP 7$0 DQYlQGHU VMlOYUDSSRUWHUDGH DQYlQGDUPnWW� YLONHW LQWH DYVSHJODU
YHUNOLJKHWHQ Sn HWW SUHFLVW VlWW �/HJULV HW DO�� ������ 7$0 KDU GRFN JHQRP nUHQ JHQRPJnWW HQ
UDG XWYHFNOLQJDU RFK DQSDVVQLQJDU� YLONHW JMRUW GHW P|MOLJW DWW DQYlQGD GHQ LQRP HQ PlQJG
ROLND RPUnGHQ I|U DWW XQGHUV|ND YLOND IDNWRUHU VRP SnYHUNDU DFFHSWDQVHQ DY WHNQRORJL �/HJULV
HW DO�� ������

7$0 KDU YLVDW VLJ YDUD HQ WLOOI|UOLWOLJ PRGHOO I|U DWW I|UXWVlJD WHNQLNDQYlQGQLQJ� IUlPVW LQRP
LQWHUQHWEDVHUDGH YHUNW\J �.LQJ 	 +H� ������ )OHUWDOHW VWXGLHU KDU DQYlQW 7$0 LQRP
LQWHUQUHYLVLRQ I|U DWW XQGHUV|ND LQGLYLGHUV DQYlQGQLQJ DY &$$7� GlULEODQG .LP HW DO� ������
RFK +XDQJ HW DO� ������� 0RGHOOHQ lU Sn Vn VlWW DSSOLFHUEDU I|U GLYHUVH GLJLWDOD YHUNW\J VRP
DQYlQGV LQRP UHYLVLRQVEUDQVFKHQ� $O�$WHHT HW DO� ������ lU HWW EHYLV Sn DWW 7$0 lU
DQYlQGEDUW LQRP UHYLVLRQV\UNHW� GlU I|UIDWWDUQD XQGHUV|NWH YLONHQ SnYHUNDQ XSSIDWWDG Q\WWD
RFK XSSIDWWDG DQYlQGEDUKHW KDU Sn ELJ GDWD�DQDO\VHU RFK VnOHGHV UHYLVLRQVNYDOLWpQ�
6DPPDQWDJHW lU 7$0 HQ UHOHYDQW PRGHOO I|U DWW XQGHUV|ND LQGLYLGHUV DQYlQGQLQJ DY GLJLWDOD
YHUNW\J LQRP UHYLVLRQV\UNHW�

��



������ 7KHRU\ RI 3ODQQHG %HKDYLRU
7KHRU\ RI 3ODQQHG %HKDYLRU �73%� lU HQ WHRUL VRP XWYHFNODWV I|U DWW I|UNODUD HQ LQGLYLGV
EHWHHQGH� (Q FHQWUDO IDNWRU L 73% lU GHQ LQGLYLGXHOOD LQWHQWLRQHQ DWW KD HWW YLVVW EHWHHQGH
�$M]HQ� ������ ,QWHQWLRQHQ EHVNULYV YLGDUH VRP KXU KnUW SHUVRQHQ IDNWLVNW I|UV|NHU I|U DWW
XWI|UD EHWHHQGHW� ,QWHQWLRQHQ SnYHUNDV L VLQ WXU DY DWWLW\GHQ PRW EHWHHQGHW� VXEMHNWLYD QRUPHU
RFK XSSOHYG NRQWUROO |YHU EHWHHQGHW �$M]HQ� ������ $WWLW\G JHQWHPRW EHWHHQGHW KDQGODU RP
YLONHQ LQVWlOOQLQJ LQGLYLGHQ KDU WLOO EHWHHQGHW� (Q YlUGHULQJ NULQJ LQGLYLGHQV SRVLWLYD HOOHU
QHJDWLYD LQVWlOOQLQJ J|UV YLONHW L VLQ WXU SnYHUNDU LQWHQWLRQHQ� (Q ElWWUH LQVWlOOQLQJ |NDU
LQWHQWLRQHQ PHGDQ HQ VlPUH LQVWlOOQLQJ I|UVlPUDU LQWHQWLRQHQ� 'HQ DQGUD DVSHNWHQ VRP
SnYHUNDU LQWHQWLRQHQ lU VXEMHNWLY QRUP� 'HW EHVNULYV VRP SUHVVHQ XWLIUnQ DWW XWI|UD HOOHU LQWH
XWI|UD EHWHHQGHW �$M]HQ� ������ 'HQ WUHGMH RFK VLVWD IDNWRUQ VRP SnYHUNDU LQWHQWLRQHQ lU
XSSOHYG NRQWUROO |YHU EHWHHQGHW� 8SSOHYG EHWHHQGHNRQWUROO EHVNULYV VRP LQGLYLGHQV HJHQ
XSSOHYGD I|UPnJD DWW JHQRPI|UD EHWHHQGHW� KXU HQNHOW HOOHU VYnUW GHW lU DWW XWI|UD EHWHHQGHW
�$M]HQ� ������ 6DPWOLJD WUH GHODU SnYHUNDU LQWHQWLRQHQ VRP L VLQ WXU SnYHUNDU GHW IDNWLVND
EHWHHQGHW� $M]HQ ������ PHQDU DWW GHVWR ElWWUH DWWLW\G PRW EHWHHQGHW RFK SRVLWLYD VXEMHNWLYD
QRUPHU� GHVWR K|JUH NRPPHU GHQ XSSOHYGD NRQWUROOHQ |YHU EHWHHQGHW YDUD� $M]HQ ������ WDU
XSS HWW I|UNODUDQGH H[HPSHO I|U DWW W\GOLJJ|UD GHQ XSSOHYGD EHWHHQGHNRQWUROOHQV EHW\GHOVH I|U
DWW O\FNDV� 7lQN HQ VLWXDWLRQ GlU WYn LQGLYLGHU PHG VDPPD LQWHQWLRQ DWW OlUD VLJ nND VNLGRU GlU
EnGD I|UV|NHU OLND P\FNHW� ,QGLYLGHQ VRP WURU Sn VLQ I|UPnJD DWW OlUD VLJ KDU VW|UUH
VDQQROLNKHW DWW J|UD Vn lQ LQGLYLGHQ VRP WYLYODU Sn VLQ I|UPnJD �$M]HQ� ������ $OOW DQQDW OLND
Vn NDQ GHQ XSSOHYGD NRQWUROOHQ |YHU EHWHHQGHW YDUD DYJ|UDQGH I|U KXU EHWHHQGHW EOLU� 1HGDQ
I|OMHU HQ I|UNODUDQGH ELOG |YHU 73%�WHRULQ�

)LJXU ���� 7KHRU\ RI 3ODQQHG %HKDYLRU �$M]HQ� ������

73% KDU WLGLJDUH DQYlQWV L EnGH I|UHWDJVHNRQRPLVND VDPPDQKDQJ RFK lYHQ LQRP
UHYLVLRQVRPUnGHW �&\U HW DO�� ������ 73% XWYHFNODGHV RFK DQYlQGV I|U DWW I|UNODUD HQ LQGLYLGV
EHWHHQGH RFK IDNWRUHU VRP SnYHUNDU GHWWD EHWHHQGH� 7HRULQ OlPSDU VLJ GlUI|U YlO L GHQQD

��



VWXGLH HIWHUVRP UHYLVRUQV EHWHHQGH� DOOWVn DQYlQGQLQJ DY GLJLWDOD YHUNW\J� NRPPHU DWW VWXGHUDV
GMXSDUH�

������ 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\
8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �87$87� lU HQ LQWHJUHUDG PRGHOO VRP
I|UHVORJV DY 9HQNDWHVK HW DO� ������ I|U DWW I|UNODUD RFK I|UXWVlJD DQYlQGDUDFFHSWDQV RFK
DQYlQGQLQJ DY ,7 �9HQNDWHVK HW DO�� ������ 'HQQD PRGHOO lU UHVXOWDWHW DY DWW IOHUWDOHW ROLND
PRGHOOHU� VRP IRUVNDUH WLGLJDUH I|UHVODJLW RFK WHVWDW� VDPPDQVORJV WLOO HQ HQKHWOLJ PRGHOO
�9HQNDWHVK HW DO�� ������ 0RGHOOHQ EHVWnU L JUXQGHQ DY nWWD ROLND WHRUHWLVND PRGHOOHU� 3HUVRQDO
&RPSXWHU 8VDJH 0RGHO� ,QQRYDWLRQ 'LIIXVLRQ 7KHRU\� 7$0� 7KHRU\ RI 5HDVRQHG $FWLRQ�
NRPELQHUDG PRGHOO DY 7$0 RFK 3HGDJRJLFDO %HOLHIV � 7HFKQRORJ\� 73%� 6RFLDO &RJQLWLYH
7KHRU\ RFK 0RWLYDWLRQDO 0RGHO �9HQNDWHVK HW DO�� ������

)LJXU ���� 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �9HQNDWHVK HW DO�� ������

(QOLJW ILJXU ��� RYDQ Vn EDVHUDV PRGHOOHQ Sn I\UD SULPlUD IDNWRUHU VRP KDU SnYHUNDQ Sn
LQWHQWLRQ RFK DQYlQGQLQJ� )|UYlQWDG SUHVWDWLRQ� VRFLDOW LQIO\WDQGH� I|UYlQWDG DQVWUlQJQLQJ
RFK XQGHUOlWWDQGH I|UKnOODQGHQ �9HQNDWHVK HW DO�� ������ 87$87 LQQHKnOOHU lYHQ I\UD
PHOODQOLJJDQGH LQGLYLGXHOOD YDULDWLRQVYDULDEOHU� .|Q� nOGHU� HUIDUHQKHW RFK IULYLOOLJKHW� VRP
I|UXWVSnU UHODWLRQHQ PHOODQ GH SULPlUD IDNWRUHUQD� GHQ EHWHHQGHPlVVLJD DYVLNWHQ RFK GHW
VOXWOLJD DQYlQGQLQJVEHWHHQGHW �9HQNDWHVK HW DO�� ������ (QOLJW 9HQNDWHVK HW DO� ������
SnYHUNDU XQGHUOlWWDQGH I|UKnOODQGHQ GLUHNW GHW VOXWOLJD DQYlQGQLQJVEHWHHQGHW� PHGDQ GH DQGUD
SULPlUD IDNWRUHUQD SnYHUNDU GHQ EHWHHQGHPlVVLJD DYVLNWHQ� 1HGDQ NRPPHU GH I\UD SULPlUD
IDNWRUHUQD DWW SUHVHQWHUDV PHU GMXSJnHQGH VDPW YLOND PHOODQOLJJDQGH LQGLYLGXHOOD
YDULDWLRQVYDULDEOHU VRP SnYHUNDU YLONHQ VSHFLILN IDNWRU�

��



)|UYlQWDG SUHVWDWLRQ �HQJ� SHUIRUPDQFH H[SHFWDQF\� 3(� GHILQLHUDV VRP GHQ JUDG WLOO
YLONHQ HQ LQGLYLG WURU DWW DQYlQGDQGHW DY V\VWHPHW NRPPHU DWW ELGUD WLOO DWW XSSQn I|UElWWULQJDU
L DUEHWVSUHVWDWLRQHQ �9HQNDWHVK HW DO�� ������ )UnQ HQ WHRUHWLVN V\QYLQNHO NDQ GHQ I|UYlQWDGH
SUHVWDWLRQHQ GlUHPRW VNLOMD VLJ nW JHQRP N|Q RFK nOGHU� GlU GHQ VW|UVWD HIIHNWHQ ILQQV KRV
XQJD PlQ� $QOHGQLQJHQ WLOO GHWWD lU DWW PlQ JHQHUHOOW VHWW lU PHU XSSJLIWVRULHQWHUDGH lQ
NYLQQRU VDPW DWW XQJD SHUVRQHU JHQHUHOOW OlJJHU PHU YLNW Sn \WWUH EHO|QLQJDU lQ lOGUH SHUVRQHU
�9HQNDWHVK HW DO�� ������

6RFLDOW LQIO\WDQGH �HQJ� VRFLDO LQIOXHQFH� 6,� EHVNULYV VRP KXU P\FNHW HQ SHUVRQ NlQQHU DWW
YLNWLJD SHUVRQHU L GHQQHV RPJLYQLQJ I|UYlQWDU VLJ DWW KDQ HOOHU KRQ VND DQYlQGD GHW Q\D
V\VWHPHW �9HQNDWHVK HW DO�� ������ 5ROOHQ VRP VRFLDO SnYHUNDQ VSHODU YLG EHVOXW RP DWW DQWD Q\
WHNQLN lU NRPSOH[ RFK SnYHUNDV DY PnQJD ROLND IDNWRUHU� 'HWWD NDQ JHVWDOWD VLJ JHQRP WUH
KXYXGVDNOLJD PHNDQLVPHU� HIWHUOHYQDG� LQWHUQDOLVHULQJ RFK LGHQWLILHULQJ �9HQNDWHVK 	 'DYLV�
������ *HQRP HIWHUOHYQDG DQSDVVDU HQ LQGLYLG VLQD DYVLNWHU HQEDUW Sn JUXQG DY GHW VRFLDOD
WU\FNHW� GHW YLOO VlJD LQGLYLGHQ YlOMHU DWW I|OMD GHQ VRFLDOD QRUPHQ WLOO I|OMG DY GHWWD WU\FN
�9HQNDWHVK HW DO�� ������ ,QWHUQDOLVHULQJ RFK LGHQWLILHULQJ n DQGUD VLGDQ LQQHElU DWW LQGLYLGHQ
DQWDU JUXSSHQV nVLNWHU VRP VLQD HJQD HOOHU DQVWUlQJHU VLJ I|U DWW SDVVD LQ I|U DWW K|MD VLQ
VRFLDOD VWDWXV �9HQNDWHVK HW DO�� ������ 9HQNDWHVK HW DO� ������ PHQDU DWW VDPWOLJD LQGLYLGXHOOD
YDULDWLRQVYDULDEOHU SnYHUNDU VRFLDOW LQIO\WDQGH� GlU NYLQQRU JHQHUHOOW VHWW lU PHU PRWWDJOLJD
PRW DQGUDV nVLNWHU RFK lU GlUI|U PHU IUDPWUlGDQGH KRV GHQQD IDNWRU� +XU PRWWDJOLJ SHUVRQHQ L
IUnJD lU EHURU VHGDQ Sn IULYLOOLJKHWHQ� nOGHUQ RFK JUDGHQ DY HUIDUHQKHW �9HQNDWHVK HW DO��
������

)|UYlQWDG DQVWUlQJQLQJ �HQJ� HIIRUW H[SHFWDQF\� ((� GHILQLHUDV VRP JUDGHQ DY HQNHOKHW
VRP I|UNQLSSDV PHG DQYlQGDQGHW DY HWW Q\WW V\VWHP �9HQNDWHVK HW DO�� ������ 'HWWD LQNOXGHUDU
EODQG DQQDW HWW V\VWHPV JUlQVVQLWW RFK GHVLJQ� KXU OlWW GHW lU DWW DQYlQGD� IOH[LELOLWHW RFK KXU
OlWW GHW lU DWW OlUD VLJ �$\D] 	 <DQDUWDú� ������ 9DULDEOHU I|U nOGHU� N|Q RFK HUIDUHQKHW NDQ
SnYHUND I|UYlQWDG DQVWUlQJQLQJ� GlU lOGUH NYLQQRU PHG UHODWLYW OLWH HUIDUHQKHW lU PHVW
IUDPWUlGDQGH I|U PRGHOOHQ �9HQNDWHVK HW DO�� ������

8QGHUOlWWDQGH I|UKnOODQGHQ �HQJ� IDFLOLWDWLQJ FRQGLWLRQV� )&� EHVNULYV VRP L YLONHQ
XWVWUlFNQLQJ HQ SHUVRQ XSSOHYHU DWW GHW ILQQV RUJDQLVDWRULVNW RFK WHNQLVNW VW|G I|U DWW DQYlQGD
GHW Q\D V\VWHPHW �9HQNDWHVK HW DO�� ������ 'HWWD NDQ H[HPSHOYLV YDUD LQIUDVWUXNWXU I|U VXSSRUW
RFK DQGUD IXQNWLRQHU LQRP HQ RUJDQLVDWLRQ VRP XQGHUOlWWDU DQYlQGQLQJ DY HWW V\VWHP�
8QGHUOlWWDQGH I|UKnOODQGHQ SnYHUNDV DY HUIDUHQKHW RFK nOGHU� GlU lOGUH RFK PHU HUIDUQD
WHQGHUDU DWW V|ND PHU KMlOS RFK DVVLVWDQV L VLWW DUEHWH� YLONHW VnOHGHV OHGHU WLOO HQ |NDG
XSSOHYHOVH DY VXSSRUW �9HQNDWHVK HW DO�� ������

87$87 KDU NULWLVHUDWV I|U DWW KD YDULW EHJUlQVDG� VlUVNLOW EHKRYHW DY YLGDUH WHRUHWLVN
XWYHFNOLQJ I|U DWW DGUHVVHUD WHNQLNDFFHSWDQV RFK DQYlQGQLQJHQV NRPSOH[LWHW �9HQNDWHVK HW DO��
������ (Q DQQDQ VWXGLH KDU lYHQ NULWLVNW JUDQVNDW PRGHOOHQ I|U DWW VHGDQ KLWWD EHJUlQVQLQJDU L
KXU GH LQGLYLGXHOOD YDULDEOHUQD WLOOlPSDV� DWW YLVVD VDPEDQG lU YDJD VDPW DWW DQGUD
LQGLYLGXHOOD HJHQVNDSHU E|U LQNOXGHUDV L PRGHOOHQ �'ZLYHGL HW DO�� ������ 7URWV GHWWD KDU

��



87$87 WLOOlPSDWV� LQWHJUHUDWV RFK XWYLGJDWV L HQ PlQJG ROLND WHNQRORJLHU RFK PLOM|HU� EnGH
Sn HWW RUJDQLVDWRULVNW RFK LFNH�RUJDQLVDWRULVNW SODQ �9HQNDWHVK HW DO�� ������ 'HWWD LQNOXGHUDU
WLOOlPSQLQJDU LQRP H[HPSHOYLV I|UHWDJVV\VWHP� PRELOW LQWHUQHW I|U NRQVXPHQWHU� DJLOD
LQIRUPDWLRQVV\VWHP� H�I|UYDOWQLQJ I|U PHGERUJDUH RFK KlOVRLQIRUPDWLRQVV\VWHP LQRP KlOVR�
RFK VMXNYnUGVLQGXVWULQ �9HQNDWHVK HW DO�� ������

,QRP UHYLVLRQ lU PRGHOOHQ UHOHYDQW HIWHUVRP GHQ� SUHFLV VRP PHG 7$0 RFK 73% �VH DYVQLWW
����� RFK ������� KDU DQYlQWV I|U DWW VWXGHUD VDPEDQGHW PHOODQ UHYLVRUHUV DQYlQGQLQJ DY
GLJLWDOD YHUNW\J� , HQ VWXGLH DY %LHUVWDNHU HW DO� ������ VWXGHUDGH I|UIDWWDUQD YLOND IDNWRUHU
VRP DYJ|U LIDOO UHYLVRUHU DQYlQGHU HOOHU LQWH DQYlQGHU &$$7� 0DK]DQ RFK /\PHU ������ lU HQ
DQQDQ VWXGLH VRP WLOOlPSDW 87$87 VRP DQDO\VPRGHOO I|U DWW VWXGHUD DQYlQGQLQJHQ DY &$$7�
0RGHOOHQ KDU lYHQ DQYlQWV L HQ VWXGLH I|U DWW WHVWD HIWHUDGRSWLRQ DY GLJLWDOD YHUNW\J VHWW XU HQ
UHYLVLRQVNRQWH[W �'LD] 	 /RUDDV� ������ 6DPPDQWDJHW lU PRGHOOHQ UHOHYDQW XU HWW
UHYLVLRQVSHUVSHNWLY I|U DWW WHVWD UHYLVRUHUV LQVWlOOQLQJ RFK DQYlQGQLQJ WLOO GLJLWDOD YHUNW\J RFK
Q\D WHNQRORJLHU�

���� $QDO\VPRGHOO
, DYVQLWWHQ ��� RFK ��� LQWURGXFHUDGHV WHRULHU VRP V\IWDU WLOO DWW DQDO\VHUD WHNQRORJLVN
DQYlQGQLQJ XU EnGH HWW RUJDQLVDWRULVNW RFK LQGLYLGXHOOW SHUVSHNWLY� 0HG EHDNWDQGH DY GHQ
NRPSOH[LWHW VRP NDUDNWlULVHUDU LQGLYLGHQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J �VH DYVQLWWHQ ���
RFK ����� KDU HQ LQWHJUHUDG DQDO\VPRGHOO XWYHFNODWV EDVHUDW Sn HPSLULQ I|U DWW VNDSD HQ NRQWH[W
NULQJ IDNWLVN DQYlQGQLQJ DY GLJLWDOD YHUNW\J �VH ILJXU �����

'H QlPQGD WHRULHUQD� PHG RUJDQLVDWLRQHQ RFK LQGLYLGHQ VRP XWJnQJVSXQNWHU� KDU UHYLGHUDWV
WLOO DWW LQNOXGHUD NDWHJRULHUQD LQWHUQD RFK H[WHUQD IDNWRUHU� ,QWHUQD IDNWRUHU lU GH GULYNUDIWHU
VRP SnYHUNDU HQ SHUVRQ LQLIUnQ� VnVRP SHUVRQOLJD SUHIHUHQVHU RFK EHKRY� 'HVVD IDNWRUHU
IRUPDU LQGLYLGHQV EHVOXW RFK KDQGOLQJDU EDVHUDW Sn GHUDV HJQD YlUGHULQJDU RFK |QVNHPnO�
([WHUQD IDNWRUHU� n DQGUD VLGDQ� lU GH LQIOXHQVHU VRP NRPPHU IUnQ LQGLYLGHQV RPJLYQLQJ�
VnVRP VRFLDOD QRUPHU HOOHU PLOM|PlVVLJD I|UKnOODQGHQ� 'HVVD H[WHUQD IDNWRUHU SnYHUNDU KXU HQ
SHUVRQ DJHUDU JHQRP DWW LQGLYLGHQ UHDJHUDU Sn RPJLYQLQJHQV SnWU\FNQLQJDU RFK KlQGHOVHU�

,QGHOQLQJHQ lU PRWLYHUDG DY DWW DOOD WHRULHU LQQHKnOOHU HOHPHQW IUnQ EnGD NDWHJRULHUQD� YLONHW
I|UHQNODU I|UVWnHOVHQ RFK ELGUDU WLOO HQ PHU HQKHWOLJ IUDPVWlOOQLQJ DY WHRULHUQDV
I|UNODULQJVPHNDQLVPHU� (QOLJW GHQQD LQGHOQLQJ� VRP LOOXVWUHUDV L ILJXU ���� KDU YDUMH
PHNDQLVP WLOOGHODWV HQ JURYW LQGHODG HWLNHWW� 'HQQD HWLNHWWHULQJ lU DYVHGG DWW V\PEROLVHUD GH
|YHUJULSDQGH LQWHUQD RFK H[WHUQD IDNWRUHUQD VRP WHRULHUQD IUDPI|U�

)LJXU ���� ([HPSHO IUnQ NDWHJRULVHULQJHQ DY LQWHUQD 	 H[WHUQD IDNWRUHU�

��



7HRULHUQD EHWRQDU DWW GHUDV PHNDQLVPHU lU DYJ|UDQGH I|U DWW I|UVWn DQYlQGQLQJHQ DY GLJLWDOD
YHUNW\J� 0HG WDQNH Sn DWW GHW lU UHYLVRUQ VRP L VOXWlQGDQ DQYlQGHU GHVVD YHUNW\J� lU GHW
HVVHQWLHOOW DWW LGHQWLILHUD EnGH LQWHUQD RFK H[WHUQD PHNDQLVPHU I|U DWW In HWW KHOKHWVSHUVSHNWLY�
'HWWD ELGUDU WLOO DWW NODUJ|UD GH IDNWRUHU VRP SnYHUNDU KXU UHYLVRUQ DQYlQGHU GLJLWDOD YHUNW\J�
8WLIUnQ RYDQVWnHQGH DUJXPHQWDWLRQ KDU I|OMDQGH DQDO\VPRGHOO GlUI|U XWIRUPDWV PHG V\IWH DWW
VDPPDQIDWWD RFK I|UHQNOD GHQ WHRUHWLVND UHIHUHQVUDPHQ�

)LJXU ���� 6WXGLHQV VDPPDQVWlOOGD DQDO\VPRGHOO PHG LQWHUQD 	 H[WHUQD IDNWRUHU

��



�� 0HWRG

, I|OMDQGH NDSLWHO JHV HQ SUHVHQWDWLRQ |YHU GH PHWRGYDO VRP JMRUWV I|U DWW XSSI\OOD VWXGLHQV
V\IWH� ,QLWLDOW SUHVHQWHUDV VWXGLHQV |YHUJULSDQGH IRUVNQLQJVDQVDWV �DYVQLWW ���� I|U DWW VHGDQ
EHVNULYD VWXGLHQV OLWWHUDWXUJHQRPJnQJ �DYVQLWW ����� 'lUHIWHU SUHVHQWHUDV VWXGLHQV
GDWDLQVDPOLQJVSURFHVV RFK GH YDO VRP JMRUWV �DYVQLWW ����� $YVOXWQLQJVYLV I|UV UHVRQHPDQJ
RFK DUJXPHQW RP VWXGLHQV NYDOLWHW �DYVQLWW ���� RFK HWLVND |YHUYlJDQGHQ �DYVQLWW �����

���� gYHUJULSDQGH IRUVNQLQJVDQVDWV
(Q YLVV XSSIDWWQLQJ RP YlUOGHQ OHGHU WLOO HQ PRWVYDUDQGH V\Q Sn KXU NXQVNDS VNDSDV RFK WDU
IRUP� YLONHW UHODWHUDU WLOO EHJUHSSHQ RQWRORJL RFK HSLVWHPRORJL �6|GHUERP 	 8OYHQEODG�
������ %HJUHSSHW RQWRORJL UHODWHUDU WLOO V\QHQ Sn YHUNOLJKHWHQ VDPW OlUDQ RP WLOOYDURQV
EHVNDIIHQKHW� GlU GHW I|UHQNODW ILQQV WYn KXYXGSHUVSHNWLY DWW XWJn IUnQ� QRPLQDOLVP
�VXEMHNWLYW� HOOHU UHDOLVP �REMHNWLYW� �6|GHUERP 	 8OYHQEODG� ������ 1RPLQDOLVP
DUJXPHQWHUDU L VLQ H[WUHPSXQNW I|U DWW HQGDVW MDJHW H[LVWHUDU� PHGDQ UHDOLVP KlYGDU DWW WLQJHQV
HJHQVNDSHU ILQQV REHURHQGH DY YnU XSSIDWWQLQJ RP GHP �6|GHUERP 	 8OYHQEODG� ������ ,
GHQQD VWXGLH KDU I|UIDWWDUQD YDOW HWW PHU VXEMHNWLYW SHUVSHNWLY� YLONHW LQQHElU DWW GHW LQWH ILQQV
HQ DEVROXW VDQQLQJ XWDQ VQDUDUH IOHUD WRONQLQJDU� )|UIDWWDUQD DQVHU DWW GHWWD SHUVSHNWLY J\QQDU
VWXGLHQV V\IWH� GlU UHYLVRUHUQDV LQGLYLGXHOOD WDQNDU RP GLJLWDOD YHUNW\J NRPPHU DWW VNLOMD VLJ
nW� 3n Vn VlWW lU GHW VYnUW DWW I|UV|ND In HQ REMHNWLY VDQQLQJ� YLONHW J|U DWW HWW PHU VXEMHNWLYW
VWlOOQLQJVWDJDQGH OlPSDU VLJ ElWWUH I|U GHQQD VWXGLH� 'HWWD VWlOOQLQJVWDJDQGH OLJJHU lYHQ L OLQMH
PHG GHW LGHDOLVWLVND SHUVSHNWLYHW LQRP RQWRORJLQ� GlU PlQQLVNRU EHDNWDU RFK WRONDU YlUOGHQ Sn
ROLND VlWW �$QGUHDVVRQ 	 -RKDQVVRQ� ������ (QOLJW LGHDOLVPHQ Vn VNDSDU YDUMH LQGLYLG Sn Vn
VlWW VLQ HJHQ YHUNOLJKHW JHQRP VLWW PlQVNOLJD PHGYHWDQGH �$QGUHDVVRQ 	 -RKDQVVRQ� ������
)|UIDWWDUQD PHQDU VnOHGHV DWW GHWWD lU UHOHYDQW I|U VWXGLHQ HIWHUVRP YDUMH LQGLYLG PHG VWRU
VDQQROLNKHW NRPPHU DWW VH RFK WROND GLJLWDOD YHUNW\J Sn ROLND VlWW�

%HJUHSSHW HSLVWHPRORJL KDQGODU RP YDG LQGLYLGHU NDQ KD NXQVNDS RP RFK KXU NXQVNDS EOLU WLOO
�6|GHUERP 	 8OYHQEODG� ������ +lU KDU I|UIDWWDUQD YDOW DWW DQYlQGD HWW KHUPHQHXWLVNW V\QVlWW�
YLONHW EDVHUDV Sn WRONQLQJ DY VXEMHNWLY ³PMXN LQIRUPDWLRQ´ �6|GHUERP 	 8OYHQEODG� ������
'HVVD WRONQLQJDU DY H[HPSHOYLV HUIDUHQKHWHU� REVHUYDWLRQHU RFK XSSOHYHOVHU JHQHUHUDU Sn Vn
VlWW NXQVNDS JHQRP I|UVWnHOVH �6|GHUERP 	 8OYHQEODG� ������ , GHQQD VWXGLH JHQHUHUDV VnGDQ
NXQVNDS JHQRP LQWHUYMXHU PHG UHYLVRUHUQD DQJnHQGH GHUDV HUIDUHQKHWHU� XSSOHYHOVHU RFK
REVHUYDWLRQHU DY GLJLWDOD YHUNW\J� 3n Vn VlWW NDQ I|UIDWWDUQD VHGDQ In HQ I|UVWnHOVH I|U
IHQRPHQHW� 0RWVDWVHQ WLOO KHUPHQHXWLNHQ� SRVLWLYLVP� EHWUDNWDV NXQVNDS VRP ³KnUGD GDWD´
JHQRP WRONQLQJDU XU HWW REMHNWLYW SHUVSHNWLY �6|GHUERP 	 8OYHQEODG� ����� 'HWWD KDGH LQWH
YDULW OlPSOLJW I|U GHQQD VWXGLH Gn NYDQWLWDWLYD GDWD LQWH KDGH JHWW I|UGMXSDGH LQVLNWHU L KXU
UHYLVRUHUQD XSSOHYHU GLJLWDOD YHUNW\J�

6DPPDQIDWWQLQJVYLV NDQ GHW NRQVWDWHUDV DWW I|UIDWWDUQD KDU YDOW DWW WLOOlPSD HWW LQWHUSUHWDWLYW
SDUDGLJP� GlU VXEMHNWLYD UHVXOWDW IUDPKlYV XWDQ HQ HQW\GLJ VDQQLQJ �6|GHUERP 	 8OYHQEODG�

��



������ 'HWWD V\QVlWW IRNXVHUDU Sn DWW I|UVWn RFK NYDOLWDWLYW WROND HWW IHQRPHQ� YLONHW OLJJHU L
OLQMH PHG VWXGLHQV V\IWH�

������ .YDOLWDWLY IRUVNQLQJVPHWRG
'HQQD VWXGLH KDU HQ NYDOLWDWLY IRUVNQLQJVPHWRG HIWHUVRP GHW JHU I|UIDWWDUQD P|MOLJKHWHQ DWW
VWXGHUD HWW IHQRPHQ PHU GMXSJnHQGH MlPI|UW PHG HQ NYDQWLWDWLY IRUVNQLQJVPHWRG� *HQRP HQ
NYDOLWDWLY DQVDWV P|MOLJJ|UV DWW VWXGHUD KHOKHWHQ DY HWW IHQRPHQ �6|GHUERP 	 8OYHQEODG�
������ (Q NYDOLWDWLY VWXGLH JHU JHQRP GHVV NDUDNWlULVWLN GMXSJnHQGH VDPWDO PHG UHVSRQGHQWHU
YLONHW OlPSDU VLJ YlO I|U GHQQD VWXGLH� (IWHUVRP LQGLYLGXHOOD RFK RUJDQLVDWRULVND IDNWRUHU YLG
LPSOHPHQWHULQJ RFK DQYlQGQLQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ VND VWXGHUDV lU GHW
DY \WWHUVWD YLNW DWW UHYLVRUQ NDQ XWWU\FND VLJ IULWW RFK I|UGMXSDW� (QOLJW I|UIDWWDUQD lU HQ
UHYLVRUV V\Q Sn VLQ XSSOHYHOVH DY DWW LQI|UD RFK DQYlQGD GLJLWDOD YHUNW\J SHUVRQOLJW SUlJODG�
'HWWD VXEMHNWLYD SHUVSHNWLY J|U DWW GHQ NYDQWLWDWLYD XQGHUV|NQLQJHQV REMHNWLYLWHW LQWH DQVHV
SDVVDQGH I|U GHQQD VWXGLH� 6nOHGHV lU HQ NYDOLWDWLY VWXGLH PHVW OlPSDG I|U DWW NXQQD EHVYDUD
VWXGLHQV IRUVNQLQJVIUnJD RFK I|U DWW XSSI\OOD VWXGLHQV V\IWH� YLONHW lU DWW I|UVWn� (QOLJW
6|GHUERP RFK 8OYHQEODG ������ lU HWW V\IWH NRSSODW WLOO DWW I|UVWn I|UNQLSSDW WLOO HQ PHU
NYDOLWDWLY RFK REMHNWLY WUDGLWLRQ� (Q NYDOLWDWLY VWXGLH WLOOnWHU VDPWLGLJW MlPI|UHOVHU PHOODQ
UHVSRQGHQWHUQDV UHVSHNWLYH VYDU �%U\PDQ 	 %HOO� ������ QnJRW VRP OlPSDU VLJ YlO L GHQQD
VWXGLH� (Q DQQDQ DQOHGQLQJ WLOO DWW HQ NYDOLWDWLY PHWRG lU DWW I|UHGUD lU HIWHUVRP RPUnGHW lU
UHODWLYW Q\WW� IUDPI|U DOOW $, RFK 53$� .YDOLWDWLY PHWRG XWJnU LQWH IUnQ VSHFLILNW IRUPXOHUDGH
K\SRWHVHU �%U\PDQ 	 %HOO� ������ YLONHW JHU RVV P|MOLJKHWHQ DWW EHVNULYD RFK I|UVWn GHQ
HQVNLOGD UHYLVRUQV IDNWRUHU YLG LPSOHPHQWHULQJ RFK DQYlQGQLQJ DY Q\ WHNQLN XWDQ DWW YDUD
SDUWLVN�

������ $EGXNWLY IRUVNQLQJVDQVDWV
6WXGLHQV IRUVNQLQJVDQVDWV lU DY DEGXNWLYW VODJ� YLONHW lU HQ NRPELQDWLRQ DY LQGXNWLY RFK
GHGXNWLY DQVDWV �6|GHUERP 	 8OYHQEODG� ������ 0HG HQ GHGXNWLY DQVDWV PHQDV DWW
XWJnQJVSXQNWHQ OLJJHU KRV WLGLJDUH IRUVNQLQJ I|U DWW VHGDQ VWlOOD IUnJRU NULQJ GHVVD WHRULHU RFK
VHGDQ HYHQWXHOOW IRUPXOHUD K\SRWHVHU VRP WLOO VLVW WHVWDV HPSLULVNW �6|GHUERP 	 8OYHQEODG�
������ (Q LQGXNWLY DQVDWV WDU L VWlOOHW VLQ XWJnQJVSXQNW L HPSLULQ� GlU GDWD EODQG DQQDW VDPODV
LQ JHQRP LQWHUYMXHU RFK IDOOVWXGLHU I|U DWW In |NDG I|UVWnHOVH DY HWW SUREOHP �6|GHUERP 	
8OYHQEODG� ������ -DFREVHQ ������ PHQDU DWW GHGXNWLRQ RFK LQGXNWLRQ NDQ EHWUDNWDV VRP WYn
\WWHUSXQNWHU Sn HQ VNDOD RFK DWW GHW L SULQFLS lU KHOW RP|MOLJW DWW YDUD DQWLQJHQ KHOW GHGXNWLY
HOOHU KHOW LQGXNWLY� $QOHGQLQJHQ lU DWW PlQQLVNDQ RIWD KDU WLGLJDUH HUIDUHQKHWHU HOOHU
REVHUYDWLRQHU VHGDQ WLGLJDUH� YLONHW J|U DWW LQGLYLGHQ LQWH NDQ I|UKnOOD VLJ KHOW HQOLJW HQ WHRUL
XWDQ QnJUD DQWDJDQGHQ HOOHU I|UGRPDU �-DFREVHQ� ������ )|UIDWWDUQDV LQWUHVVH LQRP RPUnGHW
OHGGH WLOO DWW VWXGLHQV LQULNWQLQJ EOHY GHW DNWXHOOD lPQHW� GlU SUREOHPVWlOOQLQJHQ XSSWlFNWHV
JHQRP REVHUYDWLRQHU� (Q DEGXNWLY DQVDWV I|OO Sn Vn VlWW QDWXUOLJW� GlU I|UIDWWDUQD V|NHU HIWHU
VDQQROLND EHVNULYQLQJDU RFK I|UNODULQJDU� PHG HQ NRQWLQXHUOLJ Yl[HOYHUNDQ PHOODQ WHRUL RFK
HPSLUL �-DFREVHQ� ������ *HQRP GHWWD WLOOYlJDJnQJVVlWW WDV DOOWVn JUXQGHQ L EHILQWOLJD WHRULHU
RP DQSDVVQLQJ WLOO WHNQLN� L GHWWD IDOO '2,� 72(� 7$0� 73% RFK 87$87� I|U DWW VHGDQ
WLOOVDPPDQV PHG EHILQWOLJ IRUVNQLQJ VlWWDV L UHODWLRQ WLOO UHYLVRUQ� 'HQQD NRPELQDWLRQ KDU JLYLW
I|UIDWWDUQD P|MOLJKHWHQ DWW EHKDQGOD WLGLJDUH IRUVNQLQJ RFK WHRUHWLVND WHRULHU RFK PRGHOOHU Sn

��



HWW YlOJUXQGDW VlWW� XWDQ DWW YDUD OnVW YLG HQ HQVNLOG WHRUL� 6DPPDQWDJHW DQVHU I|UIDWWDUQD DWW HQ
DEGXNWLY DQVDWV lU GHQ PHVW OlPSOLJD I|U DWW EHVYDUD VWXGLHQV IUnJHVWlOOQLQJ RFK XSSI\OOD GHVV
V\IWH�

���� /LWWHUDWXUJHQRPJnQJ
/LWWHUDWXU NULQJ EHJUHSS RFK IHQRPHQ VRP lU UHOHYDQWD I|U VWXGLHQ KDU VDPODWV LQ� 'HWWD JHU HQ
I|UVWnHOVH I|U OlVDUHQ VRP LQWH Sn HJHQ KDQG EHK|YHU WLOOlJQD VLJ GHQQD LQIRUPDWLRQ� 'HQ
WHRUHWLVND UHIHUHQVUDP VRP VNDSDWV I|U VWXGLHQ JHU HQ |YHUVLNWOLJ ELOG |YHU LQIRUPDWLRQ RFK
WHRUHWLVND UHVRQHPDQJ VRP OLJJHU WLOO JUXQG I|U GHQQD VWXGLH� ,QIRUPDWLRQHQ L GHQ WHRUHWLVND
UHIHUHQVUDPHQ NRPPHU IUnQ YHWHQVNDSOLJD DUWLNODU� E|FNHU� XSSVODJVYHUN� WLGVNULIWHU RFK
KHPVLGRU�

, VWXGLHQV WLGLJD VNHGH KlPWDGHV LQVSLUDWLRQ WLOO IRUVNQLQJVlPQHW IUlPVW IUnQ 'L9$ V|NSRUWDO�
GlU WLGLJDUH XSSVDWVHU IUnQ VWXGHQWHU NDQ KLWWDV� )|UIDWWDUQD V|NWH lYHQ YLD *RRJOHV V|NPRWRU
I|U DWW KLWWD LQVSLUHUDQGH DUWLNODU IUnQ H[HPSHOYLV 'DJHQV ,QGXVWUL� 9DO DY IRUVNQLQJVlPQH I|OO
WLOO VOXW Sn GLJLWDOLVHULQJ RFK UHYLVLRQ� Gn GHW YDU HWW LQWUHVVH I|UIDWWDUQD KDGH JHPHQVDPW RFK
YLOOH VWXGHUD YLGDUH� (Q DY I|UIDWWDUQD KDU GHVVXWRP HUIDUHQKHW IUnQ UHYLVLRQV\UNHW� YLONHW KDU
ELGUDJLW WLOO HQ ElWWUH LQLWLDO I|UVWnHOVH I|U lPQHW EODQG VDPWOLJD I|UIDWWDUH� 9DOHW DWW VWXGHUD
IDNWRUHU VRP SnYHUNDU GHQ HQVNLOGD UHYLVRUQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J EHVOXWDGHV HIWHU
QRJJUDQQ XQGHUV|NQLQJ DY \UNHW� PHG HQ YLVV LQVSLUDWLRQ IUnQ P|WHQ PHG \UNHVYHUNVDPPD�

'H YHWHQVNDSOLJD DUWLNODUQD VRP EHKDQGODV L XSSVDWVHQ KDU LQKlPWDWV IUnQ GDWDEDVHQ 3UR4XHVW
2QH %XVLQHVV YLD +|JVNRODQ L +DOPVWDG� PHQ RFNVn YLD *RRJOH 6FKRODU RFK &RQVHQVXV�
$UWLNODUQD KDU KLWWDWV JHQRP EnGH VYHQVND RFK HQJHOVND V|NRUG� PHQ DUWLNODUQD VRP DQYlQWV
KDU HQEDUW YDULW VNULYQD Sn HQJHOVND� &RQVHQVXV lU HQ $,�EDVHUDG V|NPRWRU I|U YHWHQVNDSOLJD
DUWLNODU� YLONHQ KDU DQYlQWV VRP KMlOS I|U DWW KLWWD UHOHYDQWD DUWLNODU LQRP XSSVDWVHQV RPUnGH�
1lU HQ UHOHYDQW DUWLNHO KLWWDWV I|UIO\WWDV PDQ WLOO SXEOLFHUDUHQV KHPVLGD GlU nWNRPVWHQ WLOOnWV
JHQRP LQORJJQLQJ YLD +|JVNRODQ L +DOPVWDG� 9nU EHG|PQLQJ DY DUWLNODUQD KDU EDVHUDWV Sn
DQWDO FLWHULQJDU� MRXUQDOHQV EHW\J RFK SXEOLFHULQJVnU� $UWLNODU PHG In FLWHULQJDU� OnJW�LQJHW
EHW\J RFK�HOOHU lOGUH DUWLNODU KDU EHDNWDWV PHG I|UVLNWLJKHW RFK VnOHGHV LEODQG VHOHNWHUDWV ERUW�
'HWWD I|U DWW VWXGLHQV UHOLDELOLWHW VND I|UEOL Vn K|J VRP P|MOLJW� 'H YHWHQVNDSOLJD DUWLNODU VRP
EHU|U YLVVD DY VWXGLHQV WHRULHU lU lOGUH Gn GHW YDU OlQJH VHGDQ GHVVD KDU VLWW XUVSUXQJ� 'lUPHG
KDU GH LQNOXGHUDWV HIWHUVRP WHRULHUQD RFK PRGHOOHUQD lU DOOPlQW DFFHSWHUDGH� , DUWLNODU VRP
EHKDQGODU lPQHQ VnVRP GLJLWDOLVHULQJ RFK Q\D WHNQRORJLHU KDU I|UIDWWDUQD VWUlYDW HIWHU DWW
LQNOXGHUD GH PHVW DNWXHOOD RFK XSSGDWHUDGH DUWLNODUQD� L V\IWH DWW JDUDQWHUD GHUDV UHOHYDQV�

%|FNHU RFK DQQDQ OLWWHUDWXU VRP LQWH NDWHJRULVHUDV VRP YHWHQVNDSOLJD DUWLNODU KDU RIWD KLWWDWV
YLD +|JVNRODQ L +DOPVWDGV ELEOLRWHN� 'lU KDU OLWWHUDWXU NRSSODW WLOO UHYLVLRQ RFK GLJLWDOLVHULQJ�
VNULYQD DY HUIDUQD SURIHVVRUHU VRP IRUVNDU LQRP RPUnGHW� DQYlQWV L VWXGLHQ� $QQDQ OLWWHUDWXU
NRSSODW WLOO PHWRG KDU DQYlQWV IUnQ WLGLJDUH PHWRGNXUVHU RFK DQQDQ DOOPlQW DFFHSWHUDG
OLWWHUDWXU� 9DG JlOOHU LQIRUPDWLRQ KlPWDG IUnQ LQWHUQHWNlOORU KDU GHWWD KlPWDWV IUnQ UHOHYDQWD
RFK WURYlUGLJD NlOORU� VnVRP 1DWLRQDOHQF\NORSHGLQ RFK )$5� bYHQ LQIRUPDWLRQ IUnQ

��



UHYLVLRQVE\UnHUV KHPVLGRU KDU DQYlQWV Gn GHVVD NDQ NODVVDV VRP WURYlUGLJD HIWHUVRP GH lU
H[SHUWHU LQRP RPUnGHW�

, XWIRUPQLQJHQ DY VWXGLHQ KDU I|UIDWWDUQD QRJJUDQW |YHUYlJW DQYlQGQLQJHQ DY ROLND W\SHU DY
NlOOPDWHULDO� )|U DWW In HQ GMXSDUH I|UVWnHOVH DY lPQHW RFK VDPOD LQ DXWHQWLVND GDWD� KDU
SULPlUNlOORU DQYlQWV L IRUP DY LQWHUYMXHU� 'HVVD LQWHUYMXHU KDU JHQRPI|UWV PHG LQGLYLGHU VRP
lU GLUHNW LQYROYHUDGH L VWXGLHQV RPUnGH� GHW YLOO VlJD UHYLVRUHU� )|U DWW NRPSOHWWHUD RFK VlWWD
GHQQD I|UVWDKDQGVLQIRUPDWLRQ L HWW EUHGDUH VDPPDQKDQJ� KDU VHNXQGlUNlOORU L IRUP DY IUDPI|U
DOOW YHWHQVNDSOLJD DUWLNODU DQYlQWV� *HQRP DWW DQDO\VHUD GHVVD YHWHQVNDSOLJD DUWLNODU KDU
I|UIDWWDUQD NXQQDW GUD Q\WWD DY WLGLJDUH IRUVNQLQJ RFK WHRULHU I|U DWW E\JJD HQ VWDUN WHRUHWLVN
JUXQG I|U VWXGLHQ� )|U DWW \WWHUOLJDUH EUHGGD SHUVSHNWLYHW RFK VlNHUVWlOOD HQ PnQJVLGLJ
I|UVWnHOVH DY lPQHW� KDU WHUWLlUD NlOORU VRP XSSVODJVYHUN RFK YHWHQVNDSOLJD WLGVNULIWHU RFNVn
DQYlQWV� 'HVVD NlOORU KDU WMlQDW VRP HWW YHUNW\J I|U DWW VQDEEW In WLOOJnQJ WLOO VDPPDQIDWWDG
RFK EUHG LQIRUPDWLRQ IUnQ HQ UDG VHNXQGlUD NlOORU� $QYlQGQLQJHQ DY WHUWLlUD NlOORU KDU
P|MOLJJMRUW HQ HIIHNWLY |YHUVLNW |YHU GHW DNWXHOOD NXQVNDSVOlJHW RFK KMlOSW I|UIDWWDUQD DWW
LGHQWLILHUD UHOHYDQWD RPUnGHQ I|U I|UGMXSQLQJ JHQRP VHNXQGlUNlOORU� 6RP EHVNULYHW WLGLJDUH L
GHWWD DYVQLWW Vn KDU VHNXQGlUNlOORU RFK WHUWLlUD NlOORU DQYlQWV PHG I|UVLNWLJKHW I|U DWW
VlNHUVWlOOD VWXGLHQV NYDOLWHW RFK WURYlUGLJKHW�

)|UIDWWDUQD KDU YDOW DWW WLOOlPSD $3$ ��IRUPDWHW L VWXGLHQ I|U DWW VWUXNWXUHUD UHIHUHQVHU L
HQOLJKHW PHG .DUROLQVND ,QVWLWXWHW ������� $QOHGQLQJHQ WLOO DWW $3$ KDU I|UHGUDJLWV lU Sn
JUXQG DY GHVV I|UPnJD DWW NODUOlJJD NlOORUQD� YLONHW I|UHQNODU SURFHVVHQ I|U OlVDUHQ DWW
ORNDOLVHUD RFK JUDQVND VWXGLHQV UHIHUHQVHU� )|UIDWWDUQD lU GHVVXWRP UHGDQ EHNDQWD PHG
$3$�UHIHUHQVV\VWHPHW VHGDQ WLGLJDUH� YLONHW ELGUDU WLOO HQ WU\JJKHW L DWW WLOOlPSD IRUPDWHW L
GHQQD VWXGLH�

���� 'DWDLQVDPOLQJ
'DWDQ WLOO VWXGLHQ KDU VDPODWV LQ JHQRP LQWHUYMXHU PHG WLR DXNWRULVHUDGH UHYLVRUHU IUnQ QLR
ROLND UHYLVLRQVE\UnHU� )|U DWW XSSQn VWXGLHQV V\IWH VDPW DWW GHW OLJJHU L OLQMH PHG HQ NYDOLWDWLY
IRUVNQLQJVPHWRG� DQVnJ I|UIDWWDUQD DWW NYDOLWDWLYD LQWHUYMXHU YDU PHVW UHOHYDQWD I|U VWXGLHQ� (Q
DQQDQ DQOHGQLQJ lU DWW NYDOLWDWLYD LQWHUYMXHU JHU P|MOLJKHW I|U UHVSRQGHQWHUQD DWW JH
GHWDOMHUDGH RFK Q\DQVHUDGH VYDU� QnJRW VRP lU NRPSOLFHUDW L H[HPSHOYLV HQ HQNlWVWXGLH HOOHU
YLG HQ VWUXNWXUHUDG LQWHUYMX �%U\PDQ HW DO�� ����� 'DYLG 	 6XWWRQ� ������

������ 9DO DY LQWHUYMXVWUXNWXU
(QOLJW %U\PDQ HW DO� ������ ILQQV GHW WYn ROLND W\SHU DY NYDOLWDWLYD LQWHUYMXHU� RVWUXNWXUHUDGH
RFK VHPLVWUXNWXUHUDGH� 'HVVD LQWHUYMXWHNQLNHU WLOOnWHU UHVSRQGHQWHUQD DWW Sn HWW |SSHW VlWW
EHUlWWD RP VLQD XSSOHYHOVHU YLONHW JHU I|UIDWWDUQD HQ GMXSDUH I|UVWnHOVH HIWHUVRP I|OMGIUnJRU
WLOOnWV Sn UHVSRQGHQWHQV VYDU �%U\PDQ 	 %HOO� ������ -XVW I|OMGIUnJRU VRP NRPSOHPHQW WLOO GHQ
IUDPWDJQD LQWHUYMXJXLGHQ JHU I|UIDWWDUQD P|MOLJKHWHQ DWW EH UHVSRQGHQWHUQD I|UNODUD HYHQWXHOOD
RNODUKHWHU �%U\PDQ HW DO�� ������ (IWHUVRP I|UIDWWDUQDV HUIDUHQKHWHU LQRP LQWHUYMXHU lU UHODWLYW
REHSU|YDGH YDOGHV RVWUXNWXUHUDGH LQWHUYMXHU ERUW� 'HWWD HIWHUVRP GHW VWlOOV VWRUD NUDY Sn

��



IRUVNDUHQV LQWHUYMXWHNQLN� GlU XQGHUV|NDUHQ HQEDUW KDU QnJUD VW|GRUG WLOO KMlOS XQGHU LQWHUYMXQ
�%U\PDQ HW DO�� ������ )|UIDWWDUQD DQVnJ lYHQ DWW GHW lU OlWW DWW JO|PPD ERUW HOOHU PLVVD
UHOHYDQWD IUnJRU YLG LQWHUYMXQ RP GHQQD PHWRG VNXOOH WLOOlPSDV� 9DOHW I|OO GlUI|U Sn
VHPLVWUXNWXUHUDGH LQWHUYMXHU HIWHUVRP XQGHUV|NDUHQ InU PHU KMlOS YLG LQWHUYMXWLOOIlOOHW L IRUP
DY HQ Sn I|UKDQG IUDPWDJHQ LQWHUYMXJXLGH EDVHUDW Sn YDOGD WHRULHU �%U\PDQ HW DO�� ������
6DPPDQWDJHW DQVnJV VHPLVWUXNWXUHUDGH LQWHUYMXHU YDUD PHVW OlPSOLJD I|U VWXGLHQ HIWHUVRP
I|UIDWWDUQD InU HQ W\GOLJDUH VWUXNWXU� VDPWLGLJW VRP UHVSRQGHQWHUQD IRUWIDUDQGH NDQ EHUlWWD IULWW
RFK GMXSJnHQGH RP VLQD XSSOHYHOVHU NULQJ GLJLWDOLVHULQJ LQRP UHYLVLRQV\UNHW�

(Q LQWHUYMXJXLGH PHG VHPLVWUXNWXUHUDGH IUnJRU WRJV VHGDQ IUDP VRP XQGHUODJ WLOO LQWHUYMXHUQD
�ELODJD ��� 'HWWD I|U DWW OLVWD GH IUnJRU RFK RPUnGHQ VRP EHU|UV XQGHU LQWHUYMXQ �%U\PDQ 	
%HOO� ������ ,QWHUYMXJXLGHQ EDVHUDGHV Sn GH WHRULHU VRP UHGRJMRUWV I|U L GHQ WHRUHWLVND
UHIHUHQVUDPHQ XW|YHU GHW VRP I|UIDWWDUQD DQVHU lU LQWUHVVDQW DWW IUnJD LQRP UDPDUQD I|U
VWXGLHQV RPUnGH� )UnJRUQD EHDUEHWDGHV QRJJUDQW DY I|UIDWWDUQD I|U DWW |ND W\GOLJKHWHQ RFK
PLQVND ULVNHQ I|U PLVVI|UVWnQG� YLONHW OLJJHU L OLQMH PHG 'DYLG RFK 6XWWRQ ������ VRP
UHNRPPHQGHUDU EHDUEHWQLQJ RFK I|UEHUHGHOVH DY LQWHUYMXIUnJRUQD LQQDQ LQWHUYMXQ� )UnJRUQD
GHODGHV LQ L IHP ROLND WHPDQ EDVHUDW Sn GH ROLND WHRULHU VRP WDJLWV XSS L GHQ WHRUHWLVND
UHIHUHQVUDPHQ�

������ 9DO DY UHVSRQGHQWHU
5HVSRQGHQWHU WLOO VWXGLHQ KDU YDOWV JHQRP HWW VHOHNWLYW XUYDO� YLONHW EHW\GHU DWW I|UIDWWDUQD
VMlOYD YlOMHU UHVSRQGHQWHU XWLIUnQ YLOND GH DQVHU YDUD PHVW OlPSOLJD I|U VWXGLHQ �'DYLG 	
6XWWRQ� ������ )|UIDWWDUQD KDU GLVNXWHUDW YLOND UHVSRQGHQWHU VRP lU DNWXHOOD DWW LQWHUYMXD I|U
DWW VWXGLHQ VND YDUD UHOHYDQW RFK JHQHUDOLVHUEDU |YHU VW|UUH NRQWH[W� )|UIDWWDUQD KDU LQWHUYMXDW
UHYLVRUHU IUnQ QLR ROLND E\UnHU� EnGH VPn RFK VWRUD� HIWHUVRP GHWWD Sn HWW EUD VlWW VSHJODU
EUDQVFKHQ� 8SSGHOQLQJHQ |YHU VWRU RFK OLWHQ E\Un KDU JMRUWV JHQRP DWW E\UnHU WLOOK|UDQGH %LJ
� NDWHJRULVHUDV VRP VWRUD E\UnHU HQOLJW .DLURV )XWXUH ������ RFK UHVWHUDQGH E\UnHU
NDWHJRULVHUDV VRP VPn� %\UnHUQD VRP LGHQWLILHUDWV VRP LQWUHVVDQWD KDU NRQWDNWDWV YLD PHMO GlU
NRQWDNW I|UPHGODWV WLOO DXNWRULVHUDGH UHYLVRUHU VRP YDULW LQWUHVVHUDGH DY DWW GHOWD L VWXGLHQ VRP
UHVSRQGHQW� 8W|YHU GHWWD NRQWDNWVlWW KDU lYHQ I|UIDWWDUQDV SHUVRQOLJD QlWYHUN DQYlQWV I|U DWW
NRQWDNWD UHYLVRUHU WLOO VWXGLHQ� 'HQQD NRPELQDWLRQ KDU JMRUW DWW I|UIDWWDUQD KDU HQ GLYHUVLILHUDG
UHVSRQGHQWJUXSS GlU VSULGQLQJHQ DY UHYLVLRQVE\UnHU lU VWRU YLONHW |NDU VWXGLHQV
JHQHUDOLVHUEDUKHW� 6WRUOHNHQ Sn E\Un YDULHUDU lYHQ GHQQD GlU UHVSRQGHQWHU IUnQ EnGH VWRUD RFK
VPn E\UnHU PHGYHUNDU� 5HVSRQGHQWHUQDV JHRJUDILVND DUEHWVSODWV lU L GH IOHVWD IDOO L +DOODQG�
|YULJD UHVSRQGHQWHU lU YHUNVDPPD L LQWLOOLJJDQGH OlQ� )|UIDWWDUQD J|U EHG|PQLQJHQ DWW GHWWD
LQWH NRPPHU DWW SnYHUND VWXGLHQV NYDOLWp HOOHU JHQHUDOLVHUEDUKHW�

6DPWOLJD UHVSRQGHQWHU VRP LQWHUYMXDWV lU DXNWRULVHUDGH UHYLVRUHU YLG LQWHUYMXWLOOIlOOHW�
$QOHGQLQJHQ WLOO DWW HQEDUW DXNWRULVHUDGH UHYLVRUHU YDOWV DWW LQWHUYMXD lU HIWHUVRP GH KDU HQ
JHGLJHQ HUIDUHQKHW DY \UNHW� EnGH NXQVNDSVPlVVLJW RFK HUIDUHQKHWVPlVVLJW� JHQRP NUDYHQ
VRP VWlOOV Sn DXNWRULVDWLRQ� 'H KDU VnOHGHV NRPPLW L NRQWDNW PHG GLJLWDOD YHUNW\J RFK
WHNQLNHU L DUEHWHW RFK YDULW PHG L GHQ GLJLWDOD XWYHFNOLQJ VRP VNHWW� $QGUD DQVWlOOGD Sn
UHYLVLRQVERODJHQ� H[HPSHOYLV HQ UHYLVRUVDVVLVWHQW� EHK|YHU LQWH Q|GYlQGLJWYLV KD PLQGUH

��



HUIDUHQKHW RFK NXQVNDS� 6NLOOQDGHQ lU DWW GHW NUlYHU PHU NRQWUROO DY I|UIDWWDUQD I|U DWW
VlNHUVWlOOD GHWWD� QnJRW VRP LQWH NUlYV L VDPPD XWVWUlFNQLQJ Sn HQ DXNWRULVHUDG UHYLVRU� 'HWWD
HIWHUVRP DXNWRULVDWLRQHQ DY UHYLVRUHU NUlYHU XWELOGQLQJ RFK HUIDUHQKHW DY \UNHW� QnJRW VRP
LQWH NUlYV I|U H[HPSHOYLV HQ UHYLVRUVDVVLVWHQW�

)|UIDWWDUQD KDU YDOW DWW LQWHUYMXD WLR UHVSRQGHQWHU I|U VWXGLHQ HIWHUVRP GHW EHG|PV YDUD
WLOOUlFNOLJW I|U DWW EHVYDUD IUnJHVWlOOQLQJHQ Sn HWW YlOJUXQGDW VlWW� 6WXGLHQ KDU lYHQ InWW HQ EUD
VSULGQLQJ Sn EnGH E\UnHU RFK N|Q GlU IUDPI|U DOOW E\UnQV WLOOJnQJ WLOO GLJLWDO WHNQLN NDQ
SnYHUND VYDUHQ nW HQD HOOHU DQGUD KnOOHW� 6WXGLHQ LQQHKnOOHU IHP LQWHUYMXHU IUnQ VPn E\UnHU RFK
IHP LQWHUYMXHU IUnQ VWRUD� )\UD NYLQQRU RFK VH[ PlQ KDU LQWHUYMXDWV� GlU I|UIDWWDUQD KHOVW KDGH
VHWW HQ MlPQ I|UGHOQLQJ� )|UIDWWDUQD EHG|PHU GRFN DWW GHQQD I|UGHOQLQJ lU DFFHSWDEHO HIWHUVRP
GHQ OLJJHU QlUD GHW |QVNDGH XUYDOHW� VDPW DWW VWXGLHQ lU NYDOLWDWLY GlU DOOD nVLNWHU YlJHU OLND�
'H IOHVWD UHVSRQGHQWHUQD KDU DUEHWDW L EUDQVFKHQ PHOODQ VH[ WLOO �� nU� PHGDQ HQ UHVSRQGHQW
DUEHWDW L �� nU� (Q ULVN PHG GHWWD XUYDO lU DWW UHVXOWDWHW NDQ EOL VQHGYULGHW RFK LQWH VSHJOD
EUDQVFKHQV nOGHUVVWUXNWXU� 1HGDQ I|OMHU HQ WDEHOO |YHU GH UHVSRQGHQWHU VRP LQWHUYMXDWV L
VWXGLHQ�

)LNWLYW QDPQ 6WRU �
/LWHQ
E\Un

cU VRP UHYLVRU
� 7LG VRP
DXNWRULVHUDG

'DWXP I|U
LQWHUYMX

,QWHUYMXOlQJG ,QWHUYMXSODWV

$QQD 6WRU ��� nU � �� GDJDU ���������� �� PLQ �� VHN .RQIHUHQVUXP

%HOOD 6WRU � nU � � nU ���������� �� PLQ �� VHN .RQIHUHQVUXP

&ODUD /LWHQ �� nU � � nU ���������� �� PLQ �� VHN .RQIHUHQVUXP

'DYLG 6WRU �� nU � � nU ���������� �� PLQ �� VHN 0LFURVRIW 7HDPV

(ULN 6WRU � nU � � nU ���������� �� PLQ �� VHN .RQIHUHQVUXP

)UHGULN 6WRU � nU � � nU ���������� �� PLQ � VHN 0LFURVRIW 7HDPV

*UHWD /LWHQ �� nU � � nU ���������� �� PLQ �� VHN .RQIHUHQVUXP

+DQV /LWHQ �� nU � RNlQW ���������� �� PLQ �� VHN .RQWRU

,VDN /LWHQ � nU � � nU ���������� �� PLQ �� VHN .RQIHUHQVUXP

-RKDQ /LWHQ � nU � � nU ���������� �� PLQ �� VHN 0LFURVRIW 7HDPV

7DEHOO ��� 6WXGLHQV UHVSRQGHQWHU�

������ 9DO DY LQWHUYMXNDQDO
)|U DWW JHQRPI|UD LQWHUYMXHUQD KDU EnGH I\VLVND RFK GLJLWDOD P|WHQ lJW UXP� 'HQ GLJLWDOD
SODWWIRUP VRP DQYlQWV lU 0LFURVRIW 7HDPV� HQ NODVVLVN RFK YlOIXQJHUDQGH SODWWIRUP I|U
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lQGDPnOHW� 'HW ILQQV WYn ROLND W\SHU DY LQWHUYMXSODWVHU� QDWXUOLJD RFK DUWLILFLHOOD� 1DWXUOLJD
LQWHUYMXSODWVHU lU VWlOOHQ VRP UHVSRQGHQWHQ NlQQHU VLJ ³KHPPD´ L GHQ EHPlUNHOVHQ DWW KHQ
NlQQHU VLJ WU\JJ RFK EHNYlP �-DFREVHQ� ������ $UWLILFLHOOD VWlOOHQ lU VnOHGHV PRWVDWVHQ�
SODWVHU GlU UHVSRQGHQWHQ LQWH NlQQHU VLJ EHNYlP� YLONHW H[HPSHOYLV NDQ YDUD XQGHUV|NDUHQV
DUEHWVUXP �-DFREVHQ� ������ 5HVSRQGHQWHUQD KDU GlUI|U InWW VMlOYD YlOMD YLONHW VRP SDVVDU GHP
ElVW I|U DWW GH VND NlQQD VLJ Vn EHNYlPD VRP P|MOLJW YLG LQWHUYMXWLOOIlOOHW� 5HVSRQGHQWHUQD KDU
lYHQ InWW YlOMD YLONHQ WLG VRP SDVVDU GHP ElVW� YLONHW 'DYLG RFK 6XWWRQ ������ DQVHU lU DY VWRU
YLNW� 'HWWD XQGHUOlWWDU UHVSRQGHQWHUQDV PHGYHUNDQ XQGHU HQ SHULRG GlU UHYLVRUHU JHQHUHOOW KDU
K|JVlVRQJ� VDPW I|U DWW In HQ Vn HIIHNWLY LQWHUYMXSURFHVV VRP P|MOLJW I|U EnGD SDUWHU� *HQRP
DWW JH UHVSRQGHQWHQ P|MOLJKHW DWW VMlOY YlOMD SODWV RFK WLG I|U LQWHUYMX |NDU lYHQ GDWDQV
YDOLGLWHW �'DYLG 	 6XWWRQ� ������ $QOHGQLQJHQ WLOO DWW YLGHRLQWHUYMXHU YDOGHV IUDPI|U
WHOHIRQLQWHUYMXHU lU HIWHUVRP GHW JHU HQ PHU SHUVRQOLJ NlQVOD� 6WXGLHQV IRNXV lU UHYLVRUHUQDV
SHUVRQOLJD XSSOHYHOVHU RFK XSSIDWWQLQJDU YLONHW GlUPHG I|UVWlUNV XQGHU HQ YLGHRLQWHUYMX
JHQRP H[HPSHOYLV NURSSVVSUnN �-DFREVHQ� ������

2DYVHWW YLONHQ W\S DY LQWHUYMX VRP UHVSRQGHQWHUQD YDOW �GLJLWDOW HOOHU I\VLVNW� Vn KDU VDPWOLJD
LQWHUYMXHU VNHWW PHG |JRQNRQWDNW HOOHU GlU UHVSRQGHQWHQ RFK I|UIDWWDUQD nWPLQVWRQH VHU
YDUDQGUD� (IWHUVRP HWW EUD VDPWDO EDVHUDV Sn NURSSVVSUnN RFK |JRQNRQWDNW �-DFREVHQ� ������
NRPPHU GlUI|U DOOD LQWHUYMXHU VSHODV LQ I|U DWW I|UIDWWDUQD LQWH VND EHK|YD WLWWD QHU L VLQD
DQWHFNQLQJDU� )|UIDWWDUQD NDQ Sn Vn VlWW YDUD PHU QlUYDUDQGH RFK Sn Vn VlWW |ND NYDOLWHWHQ Sn
LQWHUYMXQ� %U\PDQ HW DO� ������ PHQDU GRFN DWW YLG LQWHUYMXHU RQOLQH Vn lU GHW VYnUDUH DWW KnOOD
HQ QDWXUOLJ |JRQNRQWDNW RFK XWWU\FND VLWW NURSSVVSUnN� YLONHW NDQ SnYHUND LQWHUYMXQ QHJDWLYW�
)|UIDWWDUQD DQVHU GlUHPRW DWW GHWWD LQWH NRPPHU DWW YDUD QnJRW VW|UUH SUREOHP Gn UHYLVRUHU
JHQHUHOOW VHWW lU YDQD YLG GLJLWDOD P|WHQ� VlUVNLOW HIWHU FRYLG��� SDQGHPLQ� (IWHUVRP
UHYLVRUHUQD InU YlOMD VMlOYD Vn NDQ GH LQGLYLGHU VRP LQWH NlQQHU VLJ EHNYlPD PHG GLJLWDOD
P|WHQ L VWlOOHW YlOMD DWW KD LQWHUYMXQ I\VLVNW�

������ ,QWHUYMXJXLGH
'HW I|UVWD VWHJHW I|U DWW JHQRPI|UD HQ LQWHUYMX lU DWW VNULYD HQ LQWHUYMXJXLGH� VRP L HQ
VHPLVWUXNWXUHUDG LQWHUYMXPHWRG LQQHIDWWDU DWW VNULYD IUnJRU VRP I|UIDWWDUQD YLOO KD EHVYDUDGH
�%U\PDQ HW DO�� ������ (IWHUVRP VWXGLHQ lU DY HWW DEGXNWLYW VODJ �VH DYVQLWW ������ XSSUlWWDGHV
LQWH HWW RSHUDWLRQDOLVHULQJVVFKHPD HIWHUVRP I|UIDWWDUQD DQVnJ DWW GHWWD VNXOOH OnVD IDVW VWXGLHQ
YLG GH YDOGD WHRULHUQD LQQDQ LQWHUYMXHUQD KDGH JMRUWV� *HQRP DWW L VWlOOHW LGHQWLILHUD PHU O|VD
WHPDQ P|MOLJJMRUGH GHWWD HQ PHU IOH[LELOLWHW DWW NXQQD lQGUD RFK PRGLILHUD IUnJRUQD DOOW
HIWHUVRP LQWHUYMXHUQD K|OOV� (IWHUVRP I|UIDWWDUQD YDOW DWW DSSOLFHUD HQ DEGXNWLY
IRUVNQLQJVDQVDWV� GlU LQVWlOOQLQJHQ IUnQ E|UMDQ YDU DWW DSSOLFHUD IOHU WHRULHU HIWHU LQWHUYMXHUQD�
YLOOH I|UIDWWDUQD lYHQ KD Vn EUHGD WHPDQ VRP P|MOLJW I|U DWW LQWH PLVVD QnJRW RPUnGH� 'H
WHPDQ VRP I|UIDWWDUQD LQLWLDOW LGHQWLILHUDGH XWLIUnQ WLGLJDUH IRUVNQLQJ RFK WHRULHU YDU�
3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ� DWWLW\GHU RFK XSSIDWWQLQJDU� SnYHUNDQ Sn
UHYLVLRQVDUEHWHW� RUJDQLVDWRULVND RFK VRFLDOD IDNWRUHU VDPW IUDPWLGVSHUVSHNWLY RFK
XWPDQLQJDU� 'HVVD WHPDQ DQYlQGHV VHGDQ I|U DWW IRUPXOHUD IUnJRU WLOO LQWHUYMXJXLGHQ �VH
ELODJD ��� -DFREVHQ ������ SnSHNDU YLNWHQ DY HQ LQWHUYMXJXLGH� HIWHUVRP GHW L HQ
VHPLVWUXNWXUHUDG LQWHUYMX NUlYV QnJRQ IRUP DY VWUXNWXU I|U DWW VlNHUVWlOOD DWW GH WHPDQ VRP
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LGHQWLILHUDWV EHO\VHV� 'HW ILQQV ROLND JUDGHU DY KXU P\FNHW VWUXNWXU HQ LQWHUYMXJXLGH VND
LQQHKnOOD �-DFREVHQ� ������ GlU I|UIDWWDUQD YDOW DWW DQYlQGD HQ PHU |SSHQ VWUXNWXU
LQQHKnOODQGH HQ LQWHUYMXJXLGH PHG WHPD� IDVW RUGQLQJVI|OMG RFK HQEDUW |SSQD VYDU�
$QOHGQLQJHQ JUXQGDU VLJ L DWW I|UIDWWDUQD YLOO In Vn PnQJD SHUVRQOLJD UHIHUHQVHU VRP P|MOLJW
I|U DWW NXQQD EHO\VD GH IDNWRUHU VRP SnYHUNDU GHQ HQVNLOGD UHYLVRUQ YLG DQYlQGQLQJ DY
GLJLWDOD YHUNW\J �VH DYVQLWW �������

������ *HQRPI|UDQGH DY LQWHUYMXHU
, E|UMDQ DY DUEHWHW WRJV HQ LQLWLDO NRQWDNW PHG SRWHQWLHOOD UHVSRQGHQWHU I|U DWW VH YLOND VRP YDU
LQWUHVVHUDGH RFK YLOOH VWlOOD XSS Sn HQ LQWHUYMX� &LUND WYn YHFNRU LQQDQ LQWHUYMXHUQD YDU WlQNW
DWW KnOODV VNLFNDGHV HWW PHMO XW WLOO UHVSRQGHQWHUQD PHG HQ GMXSDUH LQWURGXNWLRQ WLOO lPQHW VDPW
P|MOLJKHWHQ WLOO DWW EHVWlPPD SODWV RFK WLG �VH ELODJD ��� 6MX DY LQWHUYMXHUQD YDU I\VLVND GlU
SODWVHQ XWVSHODGH VLJ Sn UHVSHNWLYH UHVSRQGHQWV NRQWRU HOOHU NRQIHUHQVUXP Sn UHVSRQGHQWHQV
E\Un �VH WDEHOO ����� )|U GH WUH LQWHUYMXHUQD VRP lJGH UXP GLJLWDOW Vn VNLFNDGHV HQ OlQN WLOO
P|WHW XW �� PLQXWHU LQQDQ LQWHUYMXQ VRP HQ SnPLQQHOVH RFK DWW UHVSRQGHQWHQ VNXOOH J|UD VLJ
UHGR� )|UH YDUMH LQWHUYMX YlONRPQDGH I|UIDWWDUQD UHVSRQGHQWHQ� JDY HQ NRUWIDWWDG LQWURGXNWLRQ
RFK EHVNUHY XSSOlJJHW I|U LQWHUYMXQ� )|UIDWWDUQD LQIRUPHUDGH lYHQ UHVSRQGHQWHQ RP
DQRQ\PLWHW� HWW JRGNlQQDQGH DWW LQWHUYMXQ VNXOOH VSHODV LQ RFK KXU GHWWD PDWHULDO VNXOOH
DQYlQGDV�

,QWHUYMXHUQD LQOHGGHV PHG VPnSUDW I|U DWW DYGUDPDWLVHUD LQWHUYMXSURFHVVHQ RFK In
UHVSRQGHQWHQ DWW NlQQV VLJ EHNYlP� QnJRW VRP 'DYLG RFK 6XWWRQ ������ PHQDU lU DWW I|UHGUD�
(IWHU VPnSUDWHW E|UMDGH I|UIDWWDUQD DWW VSHOD LQ LQWHUYMXQ PHG KMlOS DY $SSOHV DSSOLNDWLRQ
³5|VWPHPRQ´� 1lU LQVSHOQLQJHQ YDU LJnQJ VWlOOGHV QnJUD EDNJUXQGVIUnJRU HQOLJW
LQWHUYMXJXLGHQ �VH ELODJD ��� I|U DWW In IUDP HQNHO PHQ YlVHQWOLJ LQIRUPDWLRQ VDPW I|U DWW
NRPPD LJnQJ� 9LGDUH VWlOOGHV GH FHQWUDOD NlUQIUnJRUQD HQOLJW LQWHUYMXJXLGHQ �VH ELODJD �� PHG
I|OMGIUnJRU VRP YDULHUDGH OLWH EHURHQGH Sn VLWXDWLRQ� RIWD Sn JUXQG DY KXU OnQJD HOOHU
NRUWIDWWDGH VYDU UHVSRQGHQWHQ XWWU\FNWH VLJ L� (IWHU DWW KXYXGLQWHUYMXQ DYVOXWDWV |YHUJLFN
I|UIDWWDUQD LKRS PHG UHVSRQGHQWHQ WLOO HQ NRUW VWXQGV VPnSUDW I|U DWW K|UD UHVSRQGHQWHQV
WDQNDU RP KXU LQWHUYMXQ KDGH I|UO|SW RFK RP GHW IDQQV QnJRW \WWHUOLJDUH GHQQH YLOOH WLOOlJJD�

7UDQVNULEHULQJHQ XWI|UGHV YDQOLJWYLV QnJUD WLPPDU HIWHU LQWHUYMXQ I|U DWW KnOOD PLQQHW DY
VDPWDOHW OHYDQGH� 'HWWD XQGHUOlWWDGH WRONQLQJHQ DY UHVSRQGHQWHQV DQVLNWVXWWU\FN RFK
NURSSVVSUnN RFK ELGURJ WLOO HQ GMXSDUH I|UVWnHOVH DY GHW LQVDPODGH PDWHULDOHW� $WW J|UD
WUDQVNULEHULQJHQ Vn IRUW VRP P|MOLJW HIWHU YDUMH LQWHUYMX L VWlOOHW I|U DWW J|UD DOOD VDPWLGLJW QlU
DOOD LQWHUYMXHU YDU NODUD JMRUGH DUEHWHW lYHQ PLQGUH HQIRUPLJW� 7UDQVNULEHULQJHQ JMRUGHV PHG
KMlOS DY $,�YHUNW\JHW 7XUER6FULEH� YLONHW XQGHUOlWWDGH SURFHVVHQ HIWHUVRP WDO NXQGH
|YHUVlWWDV GLUHNW WLOO WH[W� )|UIDWWDUQD JLFN VHGDQ LJHQRP GHQQD WUDQVNULEHUDGH WH[W
WLOOVDPPDQV PHG OMXGILOHQ I|U DWW VlNHUVWlOOD DWW DOOW IDQQV PHG RFK HYHQWXHOOW lQGUD GHW VRP
EOHY IHODNWLJW� 0HG WDQNH Sn GHQQD NRQWUROO RFK EHDUEHWQLQJ DY I|UIDWWDUQD EHG|PV VDPPD
NYDOLWHW KD XSSQnWWV Sn HWW PHU WLGVHIIHNWLYW VlWW�
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������ 8WYlUGHULQJ DY LQWHUYMXHU
6WXGLHQV WLR LQWHUYMXHU SnJLFN ROLND OlQJH� IUnQ FD �� PLQXWHU WLOO �� PLQXWHU� 'HQ WLGVPlVVLJW
NRUWDVWH LQWHUYMXQ YDU RFNVn VWXGLHQV I|UVWD� ,QWHUYMXHUQDV OlQJG SnYHUNDGHV DY EnGH
UHVSRQGHQWHUQD RFK I|UIDWWDUQD� 'H OlQJUH LQWHUYMXHUQD JDY RIWD HWW GMXSDUH UHVRQHPDQJ PHG
IOHUD H[HPSHO MlPI|UW PHG GH NRUWDUH LQWHUYMXHUQD� (IWHUVRP VWXGLHQV LQWHUYMXPHWRG lU
VHPLVWUXNWXUHUDG KDU I|UIDWWDUQD VWRUD P|MOLJKHWHU DWW VW\UD KXU OlQJH HWW RPUnGH VND
GLVNXWHUDV� 6WUlYDQ YDU DWW In Vn XWI|UOLJD VYDU VRP P|MOLJW� YLONHW JLYHWYLV SnYHUNDGH
LQWHUYMXQV OlQJG� (Q DQQDQ UHIOHNWLRQ HIWHU JHQRPI|UDQGH DY VDPWOLJD LQWHUYMXHU lU GHQ DY
I|UIDWWDUQD XSSIDWWDGH NlQVODQ PHOODQ I\VLVND RFK GLJLWDOD LQWHUYMXHU� %nGD I|UIDWWDUQD KDU HQ
JHPHQVDP NlQVOD DWW I\VLVND LQWHUYMXHU YDU HQNODUH DWW JHQRPI|UD� 'HWWD Sn JUXQG DY DWW
W\GOLJDUH NXQQD DYOlVD UHVSRQGHQWHQV NURSSVVSUnN RFK DQVLNWVXWWU\FN� 'HW YDU H[HPSHOYLV
HQNODUH DWW VH QlU UHVSRQGHQWHQ LQWH KDGH PHU DWW WLOOlJJD Sn UHVSHNWLYH IUnJD HOOHU WHPD Sn
I\VLVND LQWHUYMXHU� )|UIDWWDUQD XSSOHYGH GRFN LQJHQ VNLOOQDG L UHVSRQGHQWHUQDV YLOMD DWW |SSQD
XSS VLJ RFK VYDUD XWW|PPDQGH Sn IUnJRUQD EHURHQGH Sn YDU LQWHUYMXQ lJGH UXP�

������ 7HPDWLVN GDWDDQDO\V
(IWHU WUDQVNULEHULQJHQ VRP EHVNULYLWV L DYVQLWW ������ XWIRUPDGHV HPSLULQ �VH NDSLWHO ���
(PSLULQ ODGH VHGDQ JUXQGHQ WLOO DQDO\VNDSLWOHW� GlU I|UIDWWDUQD DQYlQGH VLJ DY HQ WHPDWLVN
GDWDDQDO\V� )|UIDWWDUQD E|UMDGH PHG DWW NRGD HPSLULQ PHG KMlOS DY DQDO\VYHUNW\JHW 7DJXHWWH�
YLONHW -DFREVVRQ RFK 6NDQVKROP ������ DQVHU NDQ NODVVDV VRP HWW I|UDUEHWH WLOO DQDO\VHQ�
0HQLQJDU HOOHU RUG IUnQ UHVSRQGHQWHUQDV XWVDJRU PDUNHUDGHV I|U DWW VHGDQ MlPI|UDV PHG
YDUDQGUD� 'lUHIWHU IlUJNRGDGHV GH PDUNHUDGH PDWHULDOHW XWLIUnQ JHPHQVDPPD P|QVWHU RFK
WHPDQ� (IWHUVRP UHVSRQGHQWHUQD WRONDGH YDUMH IUnJD ROLND YDU LQIRUPDWLRQHQ L NDSLWHO � QnJRW
RVWUXNWXUHUDG VHWW WLOO GH WHPDQ VRP DQYlQGHV YLG LQWHUYMXHUQD� .RGQLQJHQ XQGHUOlWWDGH
VnOHGHV I|U I|UIDWWDUQD JHQRP DWW VWUXNWXUHUD LQIRUPDWLRQHQ VRP SUHVHQWHUDWV L HPSLULQ I|U DWW
I|UHQNOD DQDO\VDUEHWHW� (IWHU NRGQLQJHQ E|UMDGH DQDO\VDUEHWHW� GlU I|UIDWWDUQD WLOOlPSDGH HQ
WHPDWLVN GDWDDQDO\V� (QOLJW %U\PDQ ������ VNDSDU HQ WHPDWLVN GDWDDQDO\V HQ UHIHUHQVUDP DY
GHQ NYDOLWDWLYD GDWDQ� 0HG KMlOS DY WHPDWLVHULQJHQ NXQGH ROLND NDWHJRULHU XWIRUPDV I|U DWW Vn
EUD VRP P|MOLJW UHSUHVHQWHUD HPSLULQ� 'H NDWHJRULHU VRP WLOO VOXW IUDPWUlGGH OLNQDGH GH WHPDQ
VRP WLGLJDUH LGHQWLILHUDWV L DYVQLWW ����� QlU LQWHUYMXJXLGHQ VNDSDGHV� 'HQ HQGD VNLOOQDGHQ lU
DWW SHUVRQOLJ EDNJUXQG LQWH DQYlQWV L DQDO\VNDSLWOHW� 'HQ VOXWOLJD NDWHJRULVHULQJHQ EOHY HQOLJW
I|OMDQGH� $QYlQGQLQJ DY GLJLWDOD YHUNW\J� DWWLW\G RFK XSSIDWWQLQJ� SnYHUNDQ Sn
UHYLVLRQVDUEHWHW� RUJDQLVDWRULVND RFK VRFLDOD IDNWRUHU VDPW IUDPWLGVSHUVSHNWLY RFK
XWPDQLQJDU� $QOHGQLQJHQ JUXQGDU VLJ L DWW I|UIDWWDUQD DQVnJ DWW GHQQD NDWHJRULVHULQJ ElVW
VNLOGUDGH HPSLULQ� 9DUMH KXYXGNDWHJRUL WLOOGHODGHV VHGDQ IOHUD XQGHUNDWHJRULHU PHG V\IWHW DWW
XQGHUOlWWD OlVQLQJHQ RFK I|U DWW ElVW VNLOGUD GHW DQDO\VHUDGH PDWHULDOHW IUnQ UHVSRQGHQWHUQDV
XWVDJRU� (WW XQGDQWDJ YDU KXYXGNDWHJRULQ $QYlQGQLQJ DY GLJLWDOD YHUNW\J� VRP LQWH GHODGHV LQ
L QnJUD XQGHUNDWHJRULHU PHG DQOHGQLQJ DY DWW LQQHKnOOHW YDU I|U NRUW RFK FHQWUHUDW� 'H
XQGHUNDWHJRULHU VRP LGHQWLILHUDGHV YDU� $WWLW\G� I|UYlQWQLQJDU� DQYlQGDUYlQOLJKHW RFK
DUEHWVEHODVWQLQJ� SRVLWLYD HIIHNWHU� QHJDWLYD HIIHNWHU RFK UHYLVLRQVNYDOLWHW� VRFLDOD IDNWRUHU�
I|UHWDJVNXOWXU� UHVXUVHU� WHNQLNXWYHFNODUH RFK UHYLVRUHU� ,7�VXSSRUW� XWELOGQLQJDU RFK
UHJOHULQJDU� IUDPWLGHQ RFK XWPDQLQJDU�

��



(IWHU WHPDWLVHULQJHQ DQDO\VHUDGHV NDWHJRULHUQD L VDPVSUnN PHG UHOHYDQW WHRUL IUnQ GHQ
WHRUHWLVND UHIHUHQVUDPHQ� )|U GHQ LQIRUPDWLRQ VRP VDNQDGH VW|G L GHQ EHILQWOLJD WHRULQ I\OOGH
I|UIDWWDUQD Sn PHG Q\ WHRUL VRP ElVW I|UNODUDGH IHQRPHQHW� (IWHUVRP VWXGLHQV
IRUVNQLQJVDQVDWV lU DY DEGXNWLYW VODJ YDOGH I|UIDWWDUQD VnOHGHV DWW DQYlQGD GHQQD P|MOLJKHW DWW
Jn WLOOEDND WLOO WHRULQ I|U DWW VNDSD I|UVWnHOVH� 3n OLNQDQGH YLV I\OOGH I|UIDWWDUQD Sn PHG Q\D
YHWHQVNDSOLJD DUWLNODU I|U DWW VNDSD I|UVWnHOVH L OLQMH PHG GHQ DEGXNWLYD IRUVNQLQJVDQVDWVHQ�
$QDO\VPRGHOOHQ VRP XWIRUPDGHV L DYVQLWW ��� I|U DWW VDPPDQVWlOOD PRGHOOHUQD� DQYlQGHV
VOXWOLJHQ L DYVQLWW ��� I|U DWW MlPI|UD PHG DQDO\VNDSLWOHW LQI|U VOXWVDWVHUQD L NDSLWHO ��

���� .YDOLWp
������ 5HOLDELOLWHW

5HOLDELOLWHW lU HWW EHJUHSS VRP KDQGODU RP DWW PDQ VND NXQQD OLWD Sn GHQ VWXGLHQ VRP JMRUWV
�6|GHUERP 	 8OYHQEODG� ������ -DFREVHQ ������ I|UHQNODU EHJUHSSHW UHOLDELOLWHW RFK I|UNODUDU
GHW VRP DWW YLG HWW JHQRPI|UDQGH DY VWXGLHQ LJHQ Sn H[DNW VDPPD VlWW VNXOOH UHVXOWDWHW EOL
OLNYlUGLJW� 'HW ILQQV WYn ROLND W\SHU DY UHOLDELOLWHW� LQWHUQ RFK H[WHUQ� ([WHUQ UHOLDELOLWHW
EHVNULYV DY %U\PDQ HW DO� ������ VRP WLOO YLONHQ JUDG VWXGLHQ NDQ UHSOLNHUDV� 'HWWD KDU
KDQWHUDWV DY I|UIDWWDUQD JHQRP DWW VNDSD HQ QRJJUDQW JHQRPDUEHWDG LQWHUYMXJXLGH I|U DWW |ND
VWXGLHQV H[WHUQD UHOLDELOLWHW� 3n Vn YLV KDU UHVSRQGHQWHUQDV VXEMHNWLYD XSSIDWWQLQJDU NXQQDW
VDPODV LQ XWDQ DWW I|UIDWWDUQD VW\U LQWHUYMXQ L HQ ULNWQLQJ VRP lU VYnU DWW UHSOLNHUD� 'n
LQWHUYMXPHWRGHQ VRP YDOW lU DY VHPLVWUXNWXUHUDG VWUXNWXU NDQ GHQ H[WHUQD UHOLDELOLWHWHQ
PLQVND HIWHUVRP YDUMH LQWHUYMX lU XQLN RFK WDU VLQ HJHQ XWJnQJ� 7URWV GHWWD KDU I|UIDWWDUQD VWnWW
IDVW YLG GHQ VHPLVWUXNWXUHUDGH LQWHUYMXWHNQLNHQ Gn IRNXV OLJJHU Sn VXEMHNWLYD XSSIDWWQLQJDU
RFK GlUPHG DQVHU I|UIDWWDUQD DWW YDOG LQWHUYMXPHWRG OlPSDU VLJ ElVW� WURWV HYHQWXHOO OlJUH
H[WHUQ UHOLDELOLWHW� 'HQ OLWWHUDWXUJHQRPJnQJ VRP JMRUWV L DYVQLWW ��� JHU OlVDUH JXLGQLQJ L KXU
LQIRUPDWLRQ RFK NXQVNDS LQKlPWDWV I|U VWXGLHQV lQGDPnO� QnJRW VRP |NDU GHQ H[WHUQD
UHOLDELOLWHWHQ�

%U\PDQ HW DO� ������ PHQDU DWW LQWHUQ UHOLDELOLWHW KDQGODU RP QlU DQWDOHW IRUVNDUH L HQ VWXGLH lU
IOHUD RFK RP GHUDV UHVSHNWLYH LQWU\FN VWlPPHU |YHUHQV PHG YDUDQGUD� .RQWLQXHUOLJW XQGHU
XSSVDWVSURFHVVHQ� IUnQ VWDUW WLOO PnO� KDU GLDORJHU lJW UXP� 'LVNXVVLRQHU NULQJ WRONQLQJDU RFK
nVLNWHU KDU OHJDW WLOO JUXQG I|U GH YDO VRP VHGHUPHUD JMRUWV RFK GHQ VWXGLH VRP JMRUWV� 'HQQD
VWlQGLJD GLDORJ KDU VNDSDW HWW JHPHQVDPW LQWU\FN VRP SUHVHQWHUDWV L GHQQD VWXGLH YLONHW Sn Vn
VlWW |NDW GHQ LQWHUQD UHOLDELOLWHWHQ� 8WJnQJVSXQNWHQ KDU YDULW DWW EnGD I|UIDWWDUQD VND PHGYHUND
Sn VDPWOLJD LQWHUYMXHU I|U DWW Sn Vn VlWW HQNODUH EHDUEHWD RFK DQDO\VHUD PDWHULDOHW� 9LG HQ
LQWHUYMX YDU HQ JHPHQVDP PHGYHUNDQ LQWH P|MOLJ RFK Gn KDU GHQ LFNH PHGYHUNDQGH SDUW WDJLW
GHO DY LQWHUYMXQ JHQRP LQVSHOQLQJ� WUDQVNULEHUDW PDWHULDO RFK I|UGMXSDG GLDORJ PHG
PHGYHUNDQGH SDUW� (IWHU |YHUYlJDQGH YDOGHV UHVSRQGHQWYDOLGHULQJ DY WUDQVNULEHUDW PDWHULDO
ERUW WURWV DWW GHW NDQ VHV VRP HWW VlWW DWW |ND LQWHUQ UHOLDELOLWHW� , HQ SHULRG DY K|J
DUEHWVEHODVWQLQJ I|U UHYLVRUHU YLOO I|UIDWWDUQD LQWH YDUD WLOO EHVYlU JHQRP DWW EH UHVSRQGHQWHUQD
QRJJUDQW OlVD LJHQRP JMRUG WUDQVNULEHULQJ I|U NRQILUPHULQJ DY PDWHULDOHW� )|UIDWWDUQD KDU L
VWlOOHW YDULW H[WUD QRJJUDQQD L VLQ HJHQ SURFHVV DWW Jn LJHQRP EnGH LQVSHOQLQJ RFK
WUDQVNULEHULQJ�
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������ 9DOLGLWHW
9DOLGLWHW L NYDOLWDWLY IRUVNQLQJ KDQGODU RP DWW UHGRJ|UD I|U V\VWHPDWLNHQ NULQJ E\JJDQGHW DY
VWXGLHQV GHVLJQ �6|GHUERP 	 8OYHQEODG� ������ , PHWRGNDSLWOHW KDU I|UIDWWDUQD UHGRJMRUW I|U
GH YDO VRP JMRUWV NULQJ XSSVDWVSURFHVVHQ� DUJXPHQWHUDW I|U YDOHQ VRP JMRUWV RFK O\IW IUnJRU
RFK NULWLN PRW GH YDO VRP JMRUWV� $OOW I|U DWW Sn HWW |SSHW RFK WUDQVSDUHQW VlWW YLVD I|U
XWRPVWnHQGH KXU SURFHVVHQ KDU JnWW WLOO L V\IWH DWW |ND YDOLGLWHWHQ� %U\PDQ RFK %HOO ������
PHQDU DWW DQYlQGDQGHW DY JUDQVNDUH lU HWW VlWW DWW |ND VWXGLHQV SnOLWOLJKHW� 2SSRQHQWJUXSSHUQD
Sn SODQHULQJVVHPLQDULHUQD RFK KDQGOHGDUHQ NDQ VHV VRP VWXGLHQV JUDQVNDUH Gn YlUGHIXOO
IHHGEDFN JLYLWV XQGHU XSSVDWVSURFHVVHQ� 0HG IHHGEDFN L nWDQNH KDU VWXGLHQV NYDOLWp |NDW RFK
Vn lYHQ SnOLWOLJKHWHQ�

������ *HQHUDOLVHUEDUKHW
*HQHUDOLVHUEDUKHW KDQGODU RP L YLONHQ JUDG UHVXOWDWHQ IUnQ VWXGLHQ NDQ JHQHUDOLVHUDV WLOO DQQDQ
SRSXODWLRQ lQ GHQ VRP XQGHUV|NV �-DFREVHQ� ������ (IWHUVRP HQ NYDOLWDWLY VWXGLH KDU HWW
PLQGUH XUYDO lQ HQ NYDQWLWDWLY VWXGLH NDQ JHQHUDOLVHUEDUKHWHQ GLVNXWHUDV� 9LG YDO DY
UHVSRQGHQWHU KDGH I|UIDWWDUQD JHQHUDOLVHUEDUKHWHQ L nWDQNH� 5HYLVRUHU IUnQ ROLND E\UnHU PHG
YDULHUDQGH VWRUOHN YDOGHV I|U DWW In HQ GLYHUVLILHUDG UHVSRQGHQWJUXSS YLONHW |NDU VWXGLHQV
JHQHUDOLVHUEDUKHW� 'n VWXGLHQ lYHQ KDU HQ VXEMHNWLY LQULNWQLQJ NDQ P|MOLJKHWHQ WLOO
JHQHUDOLVHUEDUKHW LIUnJDVlWWDV� (IWHUVRP UHYLVRUHUQDV SHUVRQOLJD HUIDUHQKHWHU RFK XSSOHYHOVHU
HIWHUIUnJDV ILQQV HQ ULVN DWW UHVXOWDWHW LQWH JnU DWW JHQHUDOLVHUD Sn WLR UHVSRQGHQWHU� 7URWV GHWWD
DQVHU I|UIDWWDUQD DWW nWJlUGHUQD YLG YDO DY UHVSRQGHQWHU lU WLOOUlFNOLJD I|U DWW VWXGLHQ VND NXQQD
JHQHUDOLVHUDV WLOO HQ DQQDQ SRSXODWLRQ�

���� (WLVND |YHUYlJDQGHQ
'HOWDJDQGH L VWXGLHQ VRP UHVSRQGHQW KDU KHOW RFK KnOOHW YDULW IULYLOOLJW� (Q DVSHNW NDOODV
LQIRUPHUDW VDPW\FNH� DWW GHOWDJDQGH E\JJHU Sn I|UGHODU RFK ULVNHU �-DFREVHQ� ������ , GHQ
LQLWLDOD NRQWDNWHQ PHG P|MOLJD UHVSRQGHQWHU JDYV LQIRUPDWLRQ RP VWXGLHQV KXYXGRPUnGH�
)|UIDWWDUQD lU IXOOW PHGYHWQD RP DWW IXOOVWlQGLJ LQIRUPDWLRQ LQWH JDYV RP HYHQWXHOOD I|UGHODU
RFK ULVNHU� GHWWD Gn GHW YDU WLGLJW L XSSVDWVSURFHVVHQ� (QOLJW -DFREVHQ ������ VND VWUlYDQ YDUD
PRW DWW JH WLOOUlFNOLJ LQIRUPDWLRQ� QnJRW I|UIDWWDUQD DQVHU VLJ KD JMRUW L GHQ LQLWLDOD NRQWDNWHQ
PHG SRWHQWLHOOD UHVSRQGHQWHU�

1nJUD DY UHVSRQGHQWHUQD KDU HIWHUIUnJDW DQRQ\PLWHW� YLONHW I|UIDWWDUQD VMlOYNODUW UHVSHNWHUDGH�
3n JUXQG DY GHW� VDPWLGLJW VRP I|UIDWWDUQD LQWH VnJ QnJRQ Q\WWD PHG DWW UHVSRQGHQWHUQD VNXOOH
H[SRQHUDV� WRJV EHVOXWHW DWW VDPWOLJD UHVSRQGHQWHU VNXOOH EHKDQGODV DQRQ\PW� 9DUMH
UHVSRQGHQW KDU L VWlOOHW WLOOGHODWV HWW ILNWLYW UHVSRQGHQWQDPQ L DOIDEHWLVN RUGQLQJ PHG VDPPD
N|Q VRP UHVSRQGHQWHQ� 'HVVD ILNWLYD QDPQ NRPPHU DWW DQYlQGDV QlU HPSLULQ SUHVHQWHUDV�
$QOHGQLQJHQ JUXQGDU VLJ L DWW |ND UHVSRQGHQWHQV WU\JJKHW RFK |SSHQKHW VDPW I|U DWW YLVD
UHVSHNW PRW SHUVRQHQV LQWHJULWHW� $WW OnWD SHUVRQHQ YDUD DQRQ\P NDQ OHGD WLOO DWW UHVSRQGHQWHQ
NlQQHU VLJ PHU EHNYlP L DWW OlPQD lUOLJD VYDU �%U\PDQ HW DO�� ������
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6WXGLHQ KDU JHQRP KHOD SURFHVVHQ DSSOLFHUDW JRG IRUVNQLQJVVHG L HQOLJKHW PHG
UHNRPPHQGDWLRQHU IUnQ +|JVNRODQ L +DOPVWDG ������� *RG IRUVNQLQJVVHG LQQHElU DWW
IRUVNQLQJ VND JHQRPI|UDV HQOLJW HWDEOHUDGH HWLVND ULNWOLQMHU� 2UHGOLJKHW� VRP JURYD DYYLNHOVHU
IUnQ GHVVD ULNWOLQMHU� XWJ|U H[HPSHO Sn DOOYDUOLJD |YHUWUlGHOVHU LQRP IRUVNQLQJVHWLNHQ�
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�� (PSLUL

'H WLR LQWHUYMXHU VRP XWJ|U VWXGLHQV HPSLULVND GDWD SUHVHQWHUDV YDU I|U VLJ L YDUVLWW DYVQLWW�
5HVSHNWLYH UHVSRQGHQW KDU XQGHUUXEULNHU YLOND lU SHUVRQOLJ EDNJUXQG�DQYlQGQLQJ�
DWWLW\G�XSSIDWWQLQJ� SnYHUNDQ Sn UHYLVLRQVDUEHWH� RUJDQLVDWRULVND�VRFLDOD IDNWRUHU RFK
IUDPWLG�XWPDQLQJDU� 5HVSRQGHQWHUQD KDU WLOOGHODWV HWW ILNWLYW UHVSRQGHQWQDPQ RFK GH ILNWLYD
QDPQ VRP DQYlQGV lU $QQD� %HOOD� &ODUD� 'DYLG� (ULN� )UHGULN� *UHWD� +DQV� ,VDN RFK -RKDQ�

���� $QQD� 6WRU E\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

$QQD lU �� nU JDPPDO RFK KDU DUEHWDW PHG UHYLVLRQ L FLUND VH[ RFK HWW KDOYW nU� +RQ VNUHY
DXNWRULVDWLRQVSURYHW XQGHU K|VWHQ ���� PHG JRGNlQW UHVXOWDW RFK lU VnOHGHV DXNWRULVHUDG
UHYLVRU VHGDQ GHQ I|UVWD DSULO ����� $QQD DUEHWDU PHG ROLND W\SHU DY ERODJVVWRUOHNDU� DOOW IUnQ
HQPDQVI|UHWDJ� lJDUOHGGD I|UHWDJ� LQWHUQDWLRQHOOD NRQFHUQHU WLOO E|UVQRWHUDGH ERODJ� , VLWW
GDJOLJD DUEHWH DQYlQGHU $QQD HQ PlQJG ROLND GLJLWDOD YHUNW\J� 0nQJD DY YHUNW\JHQ RFK
SURJUDPPHQ lU NRSSODGH WLOO 0LFURVRIW ([FHO JHQRP SOXJ�LQV� IUDPI|U DOOW ROLND
DQDO\VSURJUDP� $QQD DQYlQGHU lYHQ ROLND YHUNW\J I|U EODQG DQQDW VWLFNSURYVNRQWUROO�
5HYLVLRQVYHUNW\JHW GlU JUDQVNQLQJHQ GRNXPHQWHUDV lU HJHQXWYHFNODW DY E\UnQ $QQD DUEHWDU
Sn� cWPLQVWRQH HWW DY YHUNW\JHQ VRP DQYlQGV NODVVDV VRP 53$ Gn YHUNW\JHW NDQ PDWFKD LKRS
HQ OLVWD PHG VWLFNSURY PHG UlWW IDNWXUDQXPPHU RFK EHORSS Sn XQGHUODJ VRP PDWDV LQ L
SURJUDPPHW� $QQDV DUEHWVJLYDUH KDU XWYHFNODW HQ HJHQ YDULDQW DY &KDW*37 VRP Q\OLJHQ
ODQVHUDWV� YLONHW lU GHW HQGD $,�YHUNW\JHW VRP DQYlQGV HOOHU NDQ DQYlQGDV L DUEHWHW� $QQD
NlQQHU DWW KRQ QRJ VNXOOH EHK|YD PHU NXQVNDS RP GLJLWDOD YHUNW\J� IUDPI|U DOOW I|U DWW NXQQD
I|UVWn RFK VH YLOND SURJUDP PDQ NDQ WD KMlOS DY� 9LVVD YHUNW\J IXQJHUDU Sn OLNQDQGH VlWW RFK
NDQ DQYlQGDV I|U VDPPD lQGDPnO�

³'n EOLU GHW YlO DWW PDQ DQYlQGHU GHW PDQ lU ElVW EHNYlP PHG� VNXOOH MDJ YLOMD VlJD�´

������ $WWLW\G RFK XSSIDWWQLQJ
$QQD KDU JHQHUHOOW VHWW HQ SRVLWLY LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J L VLWW DUEHWH VRP
UHYLVRU� 'HW ILQQV PnQJD PRPHQW VRP XWI|UV PDQXHOOW VRP KDGH NXQQDW J|UDV ElWWUH RFK
VQDEEDUH JHQRP DWW In HQ I|UVWnHOVH I|U YHUNW\JHQ�

³'HW WURU MDJ PnQJD VDNQDU� LQNOXVLYH PLJ VMlOY� lYHQ RP PDQ lU K\IVDW XQJ� 6HQ lU GHW QRJ
P\FNHW RNXQVNDS�´

$QQD XSSOHYHU DWW KRQ EOLU OLWH EHJUlQVDG DY VLQ E\Un HIWHUVRP DOOD H[WHUQD YHUNW\J EHK|YHU
JRGNlQQDV DY I|UHWDJHW� +RQ XSSOHYHU DWW ILUPDQ DQVHU DWW YHUNW\JHQ KHOVW VND YDUD
HJHQXWYHFNODGH� (Q DQQDQ EHJUlQVQLQJ VRP $QQD QlPQHU lU GHW IDNWXP DWW HQ UHYLVRU DUEHWDU
PHG NXQGPDWHULDO� YLONHW NUlYHU NRQILGHQWLHOO KDQWHULQJ� $QQD EHUlWWDU DWW KRQ LQWH lU Vn
EHQlJHQ DWW DQYlQGD HWW YHUNW\J RP KRQ LQWH DQVHU DWW GHW I|UElWWUDU DUEHWHW� +RQ XSSOHYHU DWW

��



GHW RIWD WDU OnQJ WLG LQQDQ Q\D YHUNW\J ODQVHUDV RFK DWW GHW SUDWDV XQGHU OnQJ WLG DWW YHUNW\JHW
VQDUW NRPPHU VOlSSDV� /DQVHULQJHQ lU HQ XWGUDJHQ SURFHVV� PHQ QlU YHUNW\JHW lU ODQVHUDW
EUXNDU GHW RIWD IXQJHUD EUD RFK YDUD DQYlQGEDUW� $QQD W\FNHU DWW SURJUDPPHQ VND YDUD HQNOD
RFK DQYlQGDUYlQOLJD� IUDPI|U DOOW HIWHUVRP GHW lU IOHUD ROLND SHUVRQHU LQYROYHUDGH L HQ
UHYLVLRQ PHG YDULHUDQGH nOGHU� +RQ YLOO NlQQD DWW VDPWOLJD SHUVRQHU L WHDPHW I|UVWnU
SURJUDPPHQ RFK GHQ JUDQVNQLQJ VRP JHQRPI|UWV� $QQD XSSOHYHU DWW WLGHQ lU QnJRW VRP NDQ
EHJUlQVD DQYlQGQLQJHQ HIWHUVRP GHW NDQ YDUD WLGVNUlYDQGH DWW VlWWD VLJ LQ L HWW Q\WW SURJUDP�
'HW NDQ OHGD WLOO DWW KRQ J|U GHW PDQXHOOW L VWlOOHW� WURWV DWW GHW ILQQV P\FNHW WLG DWW VSDUD JHQRP
DWW DQYlQGD HWW GLJLWDOW YHUNW\J�

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
$QQD XSSOHYHU DWW GLJLWDOLVHULQJHQ KDU PHGI|UW VWRUD I|UlQGULQJDU� IUDPI|U DOOW XQGHU KHQQHV
SHULRG LQRP EUDQVFKHQ� +RQ QlPQHU &RYLG��� VRP HQ IDNWRU VRP GULYLW Sn
GLJLWDOLVHULQJVSURFHVVHQ IUDPnW�

³-DJ KDU DOGULJ DUEHWDW PHG SDSSHU RFK SHQQD�´

$UEHWHW KDU EOLYLW PHU HIIHNWLYW Gn GHW LGDJ ILQQV PHU VWDQGDUGLVHUDGH IO|GHQ RFK DUEHWVSDSSHU�
YLONHW $QQD VHU P|MOLJJ|U DWW L IUDPWLGHQ KD HQ PHU DXWRPDWLVHUDG JUDQVNQLQJ� 9LVVD
DUEHWVXSSJLIWHU KDU I|UlQGUDWV Gn GLJLWDOD YHUNW\J HUVDWW GHVVD PRPHQW� RFK YLVVD
DUEHWVXSSJLIWHU KDU I|UlQGUDWV I|U $QQD L WDNW PHG DWW KRQ EOLYLW PHU VHQLRU� +RQ PHQDU DWW
GHWWD PHGI|U EnGH NRVWQDGVHIIHNWLYLWHW RFK WLGVHIIHNWLYLWHW�

³9L VND J|UD UlWW VDNHU� YL lU PHU NYDOLILFHUDGH UHYLVRUHU�´

$QQD JHU H[HPSHO Sn DUEHWVXSSJLIWHU VRP KDGH NXQQDW HIIHNWLYLVHUDV JHQRP GLJLWDO WHNQLN
YLOND lU NRQWUROO DWW ILQDQVLHOOD UDSSRUWHU lU NRUUHNWD� VWLFNSURYVNRQWUROO RFK VDPPDQVWlOOQLQJ
DY GDWD� (Q DQQDQ SRVLWLY I|OMG DY GLJLWDOLVHULQJ PHQDU $QQD lU DWW VSnUEDUKHWHQ KDU |NDW� 6n
OlQJH PDQ YHW KXU PDQ VND DQYlQGD YHUNW\JHQ VRP ILQQV WLOOJlQJOLJW VHU KRQ LQJD QDFNGHODU
PHG GHP�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
$QQD PHQDU DWW DWWLW\GHUQD NULQJ GLJLWDOD YHUNW\J VNLOMHU VLJ JDQVND P\FNHW EHURHQGH Sn YDU
NRQWRUHW lU EHOlJHW� +RQ H[HPSOLILHUDU RFK PHQDU DWW GHW NDQ ILQQDV VNLOOQDGHU PHOODQ
6WRFNKROP RFK *|WHERUJ JHQWHPRW PLQGUH VWlGHU� +RQ DQYlQGHU JlUQD HWW SURJUDP RP GHW JHU
KHQQH QnJRQWLQJ� PHGDQ GHW L VW|UUH VWlGHU NDQ YDUD Vn DWW GH VND DQYlQGD YHUNW\JHW EDUD I|U
VDNHQV VNXOO I|U DWW GHW NlQQV KlIWLJW� $QQD XSSOHYHU LQWH QnJRQ SUHVV HOOHU I|UYlQWDQ DWW
DQYlQGD HWW YLVVW YHUNW\J IUnQ E\UnQV VLGD� +RQ PHQDU DWW GHW LEODQG NDQ OHGD WLOO
EDNnWVWUlYDQGH� DWW PDQ J|U VRP PDQ EUXNDU I|U DWW GHW IXQJHUDU� $QQD EHUlWWDU DWW KHQQHV
P|MOLJKHWHU DWW VW\UD YLOND YHUNW\J VRP VND DQYlQGDV SnYHUNDV DY ERODJHW VRP VND JUDQVNDV�
6WRUOHNHQ Sn ERODJ RFK YLOND ULVNHU VRP ILQQV VW\U KXU KXYXGYHUNW\JHW VND DQYlQGDV� 'HW ILQQV
GRFN P|MOLJKHW I|U GHQ SnVNULYDQGH UHYLVRUQ DWW EHVWlPPD VMlOY HIWHUVRP GHQQH KDU GHW VLVWD
RUGHW�

��



³-DJ NlQQHU DWW VNXOOH GHW YDUD QnJRW MDJ W\FNHU YL VND DQYlQGD Vn KDU MDJ I|UWURHQGH DWW J|UD
GHW�´

)|UHWDJVNXOWXU WURU $QQD DEVROXW VSHODU UROO L KXU PDQ SUDWDU RFK DQYlQGHU GLJLWDOD YHUNW\J�
'HW lU LQWH EDUD HQ UHYLVLRQVE\Un XWDQ GHW LQNOXGHUDU P\FNHW WHNQLVNW NXQQDQGH� +RQ SnSHNDU
YLNWHQ DY DWW O\IWD IUDP I|UHELOGHU VRP LQWH HQEDUW lU HNRQRPHU XWDQ RFNVn KDU DQGUD
NYDOLILNDWLRQHU� IUDPI|U DOOW WHNQLVND VnGDQD� 9DG JlOOHU E\UnQV XSSPXQWUDQ WLOO DWW DQYlQGD
GLJLWDOD YHUNW\J PHQDU $QQD DWW GHW DEVROXW XSSPXQWUDV� 'LJLWDOLVHULQJ KDU YDULW HWW WHPD
XQGHU HWW KHOW NYDUWDO PHG XWELOGQLQJDU RFK SUDNWLVND H[HPSHO Sn KXU RFK YDG PDQ NDQ
DQYlQGD ROLND YHUNW\J WLOO� 'HW KDU XSSPXQWUDWV WLOO DWW Jn GLJLWDOD NXUVHU NULQJ JUXQGOlJJDQGH
GLJLWDOLVHULQJ RFK $,� lYHQ SnE\JJQDGVNXUVHU�

³6HQ VND PDQ MX WD VLJ WLGHQ DWW Jn NXUVHUQD RFNVn�´

%\UnQ I|UVHU PHG VXSSRUW L IRUP DY WHNQLVN VXSSRUW DY ,7�H[SHUWHU PHQ lYHQ P|MOLJKHW WLOO DWW
VWlOOD DQYlQGDUIUnJRU WLOO UHYLVRUHU VRP lU H[SHUWHU Sn SURJUDPPHQ�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
*HQHUHOOW EHUlWWDU $QQD DWW GHW YDULW P\FNHW EXJJDU L YHUNW\JHQ YLONHW KDU JMRUW DWW PDQ KDU
InWW J|UD Sn HWW DQQDW VlWW lQ YDG PDQ KDU YHODW I|U DWW NRPPD UXQW SUREOHPHW� (Q DQQDQ
XWPDQLQJ EHUlWWDU KRQ lU NRSSODW WLOO E\UnQV FKDWERW� 'HQ LQQHKnOOHU HQEDUW LQIRUPDWLRQ IUDP
WLOO ���� YLONHW J|U DWW LQIRUPDWLRQHQ VRP JHV LQWH lU KHOW XSSGDWHUDG YLONHW L VLQ WXU NDQ JH
IHODNWLJ LQIRUPDWLRQ� 1nJRW VRP $QQD PHQDU VQDUDUH OHGHU WLOO LQHIIHNWLYLWHW Gn LQIRUPDWLRQHQ
EHK|YHU NRQWUROOHUDV LQQDQ DQYlQGQLQJ� 8U HWW IUDPWLGVSHUVSHNWLY VHU $QQD LQWHJULWHWHQ VRP
HQ XWPDQLQJ DWW WD KlQV\Q WLOO� 'HW IDNWXP DWW HQ UHYLVRU KDQWHUDU P\FNHW NXQGPDWHULDO NDQ EOL
HWW KLQGHU L XWYHFNOLQJHQ DY $,�YHUNW\J HQOLJW $QQDV V\Q Sn VDNHQ� .XQGHUQD PnVWH RFNVn
YDUD UHGR RFK DFFHSWHUD DWW YLVV JUDQVNQLQJ VNHU DY $, LQQDQ GHW EOLU DNWXHOOW� $QQD WURU DWW
VW|UUH E\UnHU PHG PXVNOHU DWW XWYHFNOD HJQD YHUNW\J NRPPHU KD HQ VWRU I|UGHO MlPI|UW PHG
PLQGUH E\UnHU� IUlPVW PHG KlQV\Q WLOO DWW KDQWHUD NXQGHUQDV LQWHJULWHW�

+RQ WURU DWW EUDQVFKHQ L VWRUW NRPPHU SnYHUNDV P\FNHW XQGHU GH NRPPDQGH nUHQ� PHQ PHQDU
DWW XWYHFNOLQJHQ RFNVn NRPPHU WD WLG� $QQD PHQDU DWW GHQ WHNQLVND NXQVNDSHQ JHQHUHOOW VHWW
EHK|YHU K|MDV I|U DWW XSSQn GLJLWDOLVHULQJHQV I|UGHODU�

³-DJ WURU DWW GHW ILQQV HQ I|UYlQWDQ RP DWW GHW VND Jn Vn KLPOD IRUW� PHQ MDJ WURU LQWH DWW GHW
NRPPHU J|UD GHW�´

���� %HOOD � 6WRU E\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

%HOOD lU HQ �� nU JDPPDO DXNWRULVHUDG UHYLVRU VRP DUEHWDW LQRP EUDQVFKHQ L VH[ nU�
$XNWRULVHUDG UHYLVRU KDU KRQ YDULW L GU\JW HWW nU� %HOOD DUEHWDU PHG HQ VWRU YDULDWLRQ DY I|UHWDJ�

��



EnGH VPn InPDQVDNWLHERODJ RFK WLOOYHUNDQGH ERODJ PHG XWOlQGVND GRWWHUERODJ� +RQ DUEHWDU
lYHQ Sn QnJUD VW|UUH XSSGUDJ GlU KRQ LQWH lU SnVNULYDQGH UHYLVRU XWDQ L VWlOOHW lU HQ GHO DY
|YULJD UHYLVLRQVWHDPHW� (WW DY ERODJHQV PRGHUERODJ lU E|UVQRWHUDW YLONHW JHU DQQRUOXQGD
IUnJHVWlOOQLQJDU MlPI|UW PHG HWW InPDQVDNWLHERODJ� %HOOD DQYlQGHU HQ PlQJG ROLND GLJLWDOD
YHUNW\J L UHYLVLRQVDUEHWHW� IUlPVW ([FHO RFK GHVV ROLND SOXJ�LQV� 5HYLVLRQVYHUNW\JHW VRP
DQYlQGV lU HJHQXWYHFNODW DY E\UnQ� (WW SURJUDP VRP GH E|UMDU DQYlQGD PHU RFK PHU NODUDU DY
DWW KDQWHUD VWRUD GDWDPlQJGHU� *HQRP DWW E\JJD ROLND IO|GHQ NDQ SURJUDPPHW VQDEEW DYJH HQ
DQDO\V� H[HPSHOYLV YLG PDWFKQLQJ DY NXQGIDNWXURU PRW LQEHWDOQLQJDU� 'HWWD SURJUDP DQYlQGV
IUlPVW YLG GH VW|UUH XSSGUDJHQ� %HOOD EHUlWWDU DWW GH KDU QnJUD SLORWHU Sn 53$�YHUNW\J VRP
IUDPI|U DOOW NDQ NRPPD DWW DQYlQGDV YLG NRQWUROO DY ILQDQVLHOOD UDSSRUWHUV NRUUHNWKHW� 9DG
JlOOHU $,�YHUNW\J KDU %HOODV E\Un HQ HJHQ YDULDQW DY &KDW*37�

³0HQ GHQ lU JDQVND Q\� Vn lQ Vn OlQJH lU GHQ LQWH VXSHUVPDUW�´

%HOOD EHVNULYHU VLQ HJHQ I|UPnJD NULQJ GLJLWDOD YHUNW\J VRP |YHU JHQRPVQLWWHW� +RQ PHQDU DWW
PnQJD NQDSSW NDQ ([FHO PHGDQ DQGUD lU RWUROLJW GXNWLJD RFK WHVWDU DOOD Q\D YHUNW\J� RFK KRQ
EHILQQHU VLJ QnJRQVWDQV PLWW HPHOODQ� 6HGDQ %HOOD EOHY DXNWRULVHUDG UHYLVRU KDU KHQQHV
PLQGVHW I|UlQGUDWV GlU KRQ LGDJ VLWWHU PHU PHG ULVNEHG|PQLQJDU RFK KDU PHU NRQWDNW PHG
NXQGHUQD� 'HWWD I|U DWW NXQQD VNULYD Sn I|UHWDJHQV nUVUHGRYLVQLQJDU PHG JRWW VDPYHWH� 'HQQD
I|UlQGULQJ PHQDU %HOOD JMRUW DWW Q\D V\VWHP RFK SURJUDP InWW WD VPlOOHQ RFK KRQ PlUNHU DY DWW
KRQ KDPQDU HIWHU OLWH L XWYHFNOLQJHQ MlPI|UW PHG Q\DQVWlOOGD VRP KDU HQ KXQJHU DWW KRSSD Sn
Q\D YHUNW\J YLG ODQVHULQJ�

������ $WWLW\G RFK XSSIDWWQLQJ
%HOOD XSSVNDWWDU DWW PRQRWRQD RFK WUnNLJD DUEHWVXSSJLIWHU NDQ HUVlWWDV DY GLJLWDOD YHUNW\J�
+RQ PHQDU DWW GHW ILQQV PnQJD EUD I|UGHODU PHG GLJLWDO WHNQLN RFK DWW GHW NDQ J|UDV EUD� 6RP
SHUVRQ lU %HOOD VQDUDUH SHUVRQHQ VRP OnWHU DQGUD WHVWD Q\D YHUNW\J I|U DWW VHGDQ KRSSD Sn RFK
E|UMD DQYlQGD QlU DQGUD EHUlWWDU DWW SURJUDPPHW IXQJHUDU EUD� +RQ PHQDU DWW WLGHQ NDQ YDUD
HQ EHJUlQVDQGH IDNWRU WLOO DQYlQGQLQJ�

³0HQ GHW PDQ EHK|YHU J|UD lU DWW DYVlWWD WLG Vn DWW IRON KDU WLG DWW WHVWD RFK J|UD IHO I|U DWW
OlUD VLJ� $QQDUV EOLU GHW OlWW� 6NLWVDPPD MDJ YHW DWW GHW IXQJHUDU RP MDJ J|U Sn GHW JDPOD

DUEHWVVlWWHW�´

%HOOD PHQDU DWW KRQ JHQHUHOOW KDU K|JD I|UYlQWQLQJDU Sn Q\D YHUNW\J� IUDPI|U DOOW Sn DWW GH VND
I|UElWWUD DUEHWHW� +RQ PHQDU DWW EHURHQGH Sn YDG GHW lU I|U W\S DY YHUNW\J NDQ KRQ NlQQD HQ
YLVV VNHSWLFLVP WLOO DWW DQYlQGD� )UDPI|U DOOW $,�YHUNW\J� WURWV DWW KRQ DQVHU $, VRP QnJRW
VSlQQDQGH� PHQDU %HOOD DWW GHW VWlOOHU IUnJRU NULQJ GHVV DQYlQGEDUKHW HIWHUVRP WHUPHQ $, RIWD
DQYlQGV IHO� %HOOD EHUlWWDU DWW MX PHU DQYlQGDUYlQOLJW HWW SURJUDP lU� GHVWR NRUWDUH lU
LQN|UQLQJVSHULRGHQ� (VWHWLVNW VQ\JJD YHUNW\J NlQQHU KRQ RFNVn lU UROLJDUH DWW DQYlQGD
MlPI|UW PHG PLQGUH VQ\JJD YHUNW\J RFK YlOMHU VnGDQD YHUNW\J IUDPI|U DQGUD�

��



������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
%HOOD EHUlWWDU DWW DUEHWHW KDU I|UlQGUDWV XQGHU VHQDUH WLG� RFK DWW SDQGHPLQ DFFHOHUHUDGH GHQQD
SURFHVV� )\VLVND SDSSHU EOHY HWW SUREOHP YLONHW JMRUW DWW GHW LGDJ ILQQV SRUWDOHU DWW DQYlQGD I|U
DWW ODGGD XSS RFK QHG PDWHULDO WLOO RFK IUnQ NXQGHQ� 8U HWW HIIHNWLYLWHWVSHUVSHNWLY PHQDU %HOOD
DWW HIIHNWLYLWHWHQ KDU I|UElWWUDWV PRW NXQG Gn XQGHUODJ LGDJ NDQ YLVDV GLJLWDOW |YHU 7HDPV
EODQG DQQDW� $UEHWVXSSJLIWHU VRP NDWHJRULVHUDV VRP HQNOD I|UVYLQQHU PHU RFK PHU L WDNW PHG
GLJLWDOLVHULQJHQ� %HOOD PHQDU DWW GHWWD NDQ YDUD SRVLWLYW Gn WUnNLJD DUEHWVXSSJLIWHU I|UVYLQQHU�
PHQ QHJDWLYW Gn GHVVD XSSJLIWHU KDGH HQ OlUDQGH HIIHNW RFK VNDSDGH HQ I|UVWnHOVH |YHU
VLIIURUQDV VDPPDQKDQJ PHG YDUDQGUD� %HOOD PHQDU DWW GHW ILQQV PDVVYLV PHG DUEHWVXSSJLIWHU
RFK PRPHQW VRP NDQ HIIHNWLYLVHUDV JHQRP GLJLWDO WHNQLN� )UDPI|U DOOW NRSSODW WLOO
VWLFNSURYVNRQWUROOHU PHG SURJUDP VRP NODUDU DY DWW KDQWHUD HQ KHO KXYXGERN YLONHW JHU HQ
IXOOVWlQGLJKHW�

³'n NDQ YL E\JJD IlUGLJD DQDO\VHU VRP PDQ YHW lU IUnQ HQ IXOOVWlQGLJ OLVWD� 6HGDQ NDQ RXWSXW
DQDO\VHUDV L VWlOOHW I|U DWW OlJJD P\FNHW WLG Sn DWW E\JJD OLVWRUQD I|U DWW In XW RXWSXWHQ� +lU

WURU MDJ GHW ILQQV MlWWHP\FNHW DWW YLQQD�´

%HOOD PHQDU DWW GHW IUDPI|U DOOW KDQGODU RP DWW KD V\VWHP VRP KMlOSHU WLOO PHG DQDO\V RFK
KDQWHULQJ DY VWRUD GDWDPlQJGHU� 8U HWW NYDOLWHWVSHUVSHNWLY PHQDU %HOOD DWW GHW NRPPHU DWW
XSSWlFNDV IOHU VDNHU VRP LQWH KDGH XSSWlFNWV XWDQ KMlOS DY GLJLWDOD YHUNW\J� +RQ H[HPSOLILHUDU
PHG DWW NXQQD E\JJD SURJUDP VRP WDU KlQV\Q WLOO ROLND EUDQVFKHUV YDQOLJD WUDQVDNWLRQHU I|U
DWW W\GOLJDUH InQJD XSS DYYLNHOVHU� $WW NXQQD VH YLQQLQJHQ DY DWW DQYlQGD YHUNW\JHQ WURU %HOOD
lU HQ YLNWLJ IDNWRU I|U DWW |ND DQYlQGQLQJHQ DY YHUNW\JHQ�

%HOOD NlQQHU HQ OLWHQ UlGVOD NULQJ HWW HYHQWXHOOW NXQVNDSVJODSS VRP NDQ XSSVWn QlU HQNODUH
DUEHWVXSSJLIWHU DXWRPDWLVHUDV� Gn GHVVD VNDSDU I|UVWnHOVH� (Q DQQDQ XWPDQLQJ PHG
GLJLWDOLVHULQJ lU Vn NDOODGH ³EDUQVMXNGRPDU´ YLONHW %HOOD PHQDU OHGHU WLOO HQ IUXVWUDWLRQ RFK DWW
GHQQD IUXVWUDWLRQ SnYHUNDU YLOMDQ DWW KDND Sn GLJLWDOLVHULQJHQ QHJDWLYW� %HOOD SnSHNDU HQ ULVN L
DWW ODQVHUD I|U P\FNHW Q\D YHUNW\J L HQ RUJDQLVDWLRQ�

³)|U Gn WURU MDJ GHW EOLU PnQJD SURJUDP VRP LQWH IXQJHUDU YLONHW WLOO VOXW OHGHU WLOO DWW MDJ
HQEDUW WHVWDU YHUNW\J VRP IXQJHUDU EUD�´

%HOOD XSSOHYHU DWW KHQQHV E\Un LQWH OLJJHU HIWHU� PHQ YHW VDPWLGLJW NRQNXUUHUDQGH E\UnHU VRP
OLJJHU OlQJUH IUDP L GLJLWDOLVHULQJHQ� +RQ WURU DWW GH YnJDW VDWVD OLWH PHU RFK InWW LQ HWW VDPVSHO
PHOODQ XWYHFNODUH RFK UHYLVRUHU� 8U HWW EUDQVFKSHUVSHNWLY WU\FNHU KRQ Sn UHYLVLRQVEUDQVFKHQV
PnQ RP DWW HIIHNWLYLVHUD I|U DWW WU\FND QHU RFK MlPQD XW DUEHWVEHODVWQLQJHQ�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
%HOOD I|UNODUDU DWW RP DQGUD EHUlWWDU DWW YHUNW\J IXQJHUDU PLQGUH EUD SnYHUNDV KRQ QHJDWLYW�
YLONHW J|U DWW KRQ NlQQHU VLJ PLQGUH SRVLWLY WLOO DWW DQYlQGD GHW� 7YlUWRP� SUDWDU IRON JRWW RP
YHUNW\J Vn |NDU KHQQHV YLOMD DWW WHVWD YHUNW\JHW� +RQ IRUWVlWWHU EHUlWWD DWW GHW ILQQV YLVVD
SnWU\FNQLQJDU IUnQ OHGQLQJHQ L DQWDO NXQGHU VRP VND VlWWDV LQ L Q\D V\VWHP LQQDQ GH lU IXOOW

��



LPSOHPHQWHUDGH� QnJRW VRP KRQ PHQDU YDULW HQ XWPDQLQJ� ,QRP UDPHQ I|U DY ILUPDQ
JRGNlQGD YHUNW\J ILQQV VWRUD YDOP|MOLJKHWHU NULQJ YLOND YHUNW\J VRP VND DQYlQGDV� *HQHUHOOW
NlQQHU KRQ DWW UHYLVLRQVEUDQVFKHQ lU JDQVND VWHOEHQW HIWHUVRP NRQILGHQWLHOO NXQGLQIRUPDWLRQ
KDQWHUDV GDJOLJHQ YLONHW NUlYHU VlNUD YHUNW\J� )|UHWDJVNXOWXUHQ WURU %HOOD VSHODU VWRU UROO L
YLOND YDOP|MOLJKHWHU VRP ILQQV� )UDPI|U DOOW DWW NRSSOD VDPPDQ XWYHFNODUH RFK UHYLVRUHU RFK
JH UHYLVRUHU P|MOLJKHW DWW ELGUD PHG LQVLNWHU NULQJ YDG VRP YHUNOLJHQ EHK|YV DY YHUNW\JHQ I|U
DWW NXQQD J|UD HWW ElWWUH MREE� 6W|GHW IUnQ E\UnQ VRP XSSPXQWUDU WLOO DQYlQGQLQJ DY GLJLWDOD
YHUNW\J XSSOHYHU %HOOD VRP WXGHODG� 'H NDQVNH LQWH DOOWLG VHU KHOD YlJHQ QHU YDG VRP
HJHQWOLJHQ KDGH EHK|YWV�

³'HW MDJ NDQ W\FND MDJ VHU RP PDQ VND YDUD lUOLJ lU DWW GHW lU P\FNHW HJHQXWYHFNODW VRP PDQ
WU\FNHU Sn� 6\VWHP VRP N|SV LQ lU GHW LQWH DOOV VDPPD WU\FN Sn� lYHQ IDVW GHW lU JHQRP GHVVD

MDJ WURU GHW JnU DWW VSDUD VMXNW P\FNHW WLG� 6SDUDU YL WLG� VSDUDU YL SHQJDU�´

%HOOD |QVNDU MXVW H[WHUQD YHUNW\J VRP QnJRW E\UnQ KDGH NXQQDW YDUD PHU IOH[LEOD RFK YLOOLJD L
DWW LPSOHPHQWHUD RFK LQWH EDUD IRNXVHUD Sn HJHQXWYHFNODGH�

%HOOD EHVNULYHU DWW GHW NULQJ YDUMH Q\WW YHUNW\J ILQQV HWW NOXVWHU PHG SHUVRQHU VRP lU H[SHUWHU
Sn V\VWHPHW VRP I|UGHODU LQIRUPDWLRQ RFK WLSV QHGnW WLOO NRQWRUHQ� 'HWWD XSSOlJJ PHQDU KRQ
IXQJHUDU Sn HWW EUD VlWW HIWHUVRP UHYLVRUHU KMlOSHU UHYLVRUHU PHG SURJUDPPHQ� +RQ IRUWVlWWHU
DWW EHUlWWD DWW GHW ILQQV JRWW RP XWELOGQLQJDU RFK NXUVHU DWW Jn RFK DWW GHW ILQQV HWW EUD VW|G
NULQJ GHWWD� c DQGUD VLGDQ PHQDU %HOOD DWW HQ GLVNXVVLRQ PHG H[SHUW�QlWYHUN NULQJ YHUNW\JHQ
J|U PHU Q\WWD lQ HQ KDOYWLPPHV XWELOGQLQJ�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
%HOOD XSSOHYHU HQ NlQVOD DY DWW IUDPWLGHQ PHG GLJLWDOLVHULQJHQ NlQQV VRP HWW VWRUW VYDUW KnO�
'HOV NULQJ YDG PDQ NDQ J|UD� GHOV NULQJ KXU OnQJW PDQ NDQ GUD GHW� )UDPI|U DOOW NULQJ
DGRSWLRQ DY $, RFK RP GHW lU RNHM DWW $, VDPODU LQIRUPDWLRQ RFK ODJUDU GHQ I|U DWW VHGDQ
MlPI|UD� 6nGDQD IUnJHVWlOOQLQJDU NULQJ YDG VRP lU DFFHSWHUDW RFK LQWH DFFHSWHUDW XU HWW HWLVNW
SHUVSHNWLY WURU KRQ UHYLVRUHU NRPPHU DWW KDPQD L IUDP|YHU�

%HOOD KRSSDV RFK WURU DWW PDQ L IUDPWLGHQ NDQ XWQ\WWMD GLJLWDOD YHUNW\J L VW|UUH XWVWUlFNQLQJ I|U
DWW In ERUW WLGVNUlYDQGH XSSJLIWHU I|U DWW JH P|MOLJKHW DWW IRNXVHUD Sn PHU DQDO\WLVND ELWDU� +RQ
PHQDU RFNVn DWW $, RFK GLJLWDOLVHULQJ NDQ P|MOLJJ|UD HQ XWMlPQLQJ DY DUEHWVWRSSDU RFK GDODU�
QnJRW KRQ KDGH XSSVNDWWDW�

���� &ODUD � /LWHQ E\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

&ODUD lU �� nU JDPPDO RFK DUEHWDU Sn HQ PLQGUH E\Un� +RQ KDU DUEHWDW L EUDQVFKHQ L �� nU RFK
YDULW DXNWRULVHUDG UHYLVRU L nWWD nU� )UlPVW DUEHWDU KRQ PHG IDPLOMHlJGD ERODJ PHQ lYHQ YLVVD
VW|UUH ERODJ� , VLWW GDJOLJD DUEHWH DQYlQGHU &ODUD ROLND GLJLWDOD YHUNW\J� GHOV UHYLVLRQVYHUNW\J�
DQDO\VSURJUDP� YDQOLJD DIIlUVV\VWHP VRP )RUWQR[ RFK ([FHO� +RQ EHUlWWDU DWW GH L GDJVOlJHW

��



YDUNHQ DQYlQGHU QnJUD DXWRPDWLRQVYHUNW\J VnVRP 53$ HOOHU $,�YHUNW\J� &ODUD EHG|PHU VLQ
I|UPnJD NULQJ GH YHUNW\J VRP DQYlQGV VRP EUD� PHQ LQVHU DWW KRQ LQWH lU QnJRQ ,7�H[SHUW�

������ $WWLW\G RFK XSSIDWWQLQJ
&ODUDV JHQHUHOOD LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J L UHYLVLRQVDUEHWHW lU SRVLWLY� +RQ
lU HQ DY SHUVRQHUQD VRP YDULW PHVW I|U DWW DQYlQGD GLJLWDOD YHUNW\J Sn E\UnQ� 'HQQD SRVLWLYD
LQVWlOOQLQJ JUXQGDU VLJ L DWW GH KDU XQGHUOlWWDW DUEHWHW YlOGLJW P\FNHW� +RQ EHUlWWDU DWW
WLOOJlQJOLJKHWHQ PHG DWW KD DOO Q|GYlQGLJ LQIRUPDWLRQ L GDWRUQ lU GHW KRQ XSSVNDWWDU PHVW PHG
GH GLJLWDOD YHUNW\JHQ� &ODUDV I|UYlQWDQ Sn GH GLJLWDOD YHUNW\JHQ KDQGODU IUlPVW RP DWW GH VND
KnOOD VLJ XSSGDWHUDGH NULQJ Q\D ODJDU RFK VWDQGDUGHU VQDUDUH lQ Q\D IXQNWLRQHU� +RQ WU\FNHU
GHVVXWRP Sn YLNWHQ DWW YHUNW\JHQ lU OlWWDUEHWDGH RFK SnOLWOLJD� &ODUD PHQDU DWW SURJUDPPHWV
JUlQVVQLWW� GHVLJQ RFK IOH[LELOLWHW PHG PHUD LQWH VSHODU QnJRQ VRP KHOVW UROO� +HQQHV
DUEHWVEHODVWQLQJ lU LQWH QnJRW VRP SnYHUNDU YLOMDQ DWW OlUD VLJ Q\D YHUNW\J XWDQ PHQDU DWW GH
VHU WLOO DWW SODQOlJJD XWELOGQLQJDU RFK OLNQDQGH XQGHU OnJVlVRQJ�

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
&ODUD PHQDU DWW UHYLVLRQVDUEHWHW L JUXQG RFK ERWWHQ lU GHWVDPPD QX VRP I|UU� ,QVNDQQDGH
IDNWXURU L )RUWQR[ J|U GHW HQNODUH DWW NRQWUROOHUD RFK |NDU P|MOLJKHWHUQD DWW V|ND Sn IOHU
WUDQVDNWLRQHU�

³3n GHW VWRUD KHOD WURU MDJ DUEHWHW KDU EOLYLW PHU HIIHNWLYW� PHQ GHW JnU LQWH VQDEEDUH HIWHUVRP
GHW KHOD WLGHQ OlJJV Q\D NUDY Sn RVV UHYLVRUHU�´

9DG JlOOHU UHYLVLRQVNYDOLWHW PHQDU &ODUD DWW GHWWD LQWH I|UlQGUDWV� +RQ IRUWVlWWHU JHQRP DWW
EHUlWWD DWW GHW ILQQV IOHU DUEHWVXSSJLIWHU VRP KDGH NXQQDW HIIHNWLYLVHUDV� PHQ KDU VYnUW DWW VH
GHW MXVW QX� +RQ XSSOHYHU HQ VlNHUKHW NULQJ DWW GHW NRPPHU XSSWlFNDV YlJDU VRP XQGHUOlWWDU
DUEHWHW� &ODUD PHQDU DWW NRQWUROO DY ILQDQVLHOOD UDSSRUWHUV NRUUHNWKHW ERUGH Jn DWW HIIHNWLYLVHUD
JHQRP ElWWUH PHWRGHU I|U NRQWUROO� PHG KMlOS DY DXWRPDWLVHULQJVYHUNW\J HOOHU $,� +RQ QlPQHU
GHQ NRQVWDQWD WLOOJlQJOLJKHWHQ� ElWWUH |YHUEOLFN RFK ElWWUH VWUXNWXU VRP GH IUlPVWD I|UGHODUQD�
&ODUD XSSOHYHU DWW E\UnQ I|UV|NHU YDUD Sn WnUQD QlU GHW JlOOHU GLJLWDOLVHULQJ RFK DWW GH LQWH
OLJJHU HIWHU MlPI|UW PHG DQGUD E\UnHU XWDQ VQDUDUH L IUDPNDQW�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
&ODUD lU HQ DY GH Sn E\UnQ VRP YDULW PHVW I|U GLJLWDOLVHULQJ RFK EHUlWWDU DWW IOHUWDOHW YDULW
QHJDWLYW LQVWlOOGD� 'HWWD KDU SnYHUNDW KHQQH JHQRP DWW KRQ EOLYLW lQ PHU SRVLWLYW LQVWlOOG�
&ODUD KDU LQWH XSSOHYW QnJRW WU\FN Sn DWW DQYlQGD YHUNW\J VRP LQWH KRQ LQWH W\FNHU RP� XWDQ DWW
GHW VQDUDUH KDQGODU RP DWW OlUD VLJ RFK DQSDVVD VLJ WLOO GH YHUNW\J VRP ILQQV WLOOJlQJOLJD� &ODUD
PHQDU DWW KHQQHV E\Un WLOOnWHU UHYLVRUHUQD DWW L VWRUW VHWW JHQRPI|UD UHYLVLRQHQ KXU PDQ YLOO Vn
OlQJH PDQ I|OMHU GH UHJHOYHUN VRP ILQQV� +RQ XSSOHYHU HWW JRWW VW|G L IRUP DY WHNQLVNW VW|G
IUnQ EnGH H[WHUQD ,7�H[SHUWHU RFK ,7�DQVYDULJD Sn E\UnQ� *HQHUHOOW PHQDU KRQ DWW ,7 LQQHElU
P\FNHW DUEHWH I|U DWW In GHW DWW IXQJHUD RFK XQGYLND IUXVWUDWLRQ� &ODUD PHQDU DWW GH lU YlOGLJW
Q|MGD PHG GHQ SURJUDPYDUD VRP DQYlQGV L GDJVOlJHW RFK V|NHU GlUI|U LQWH HIWHU DQGUD

��



O|VQLQJDU� +RQ KDU HQ I|UKRSSQLQJ RP DWW In PROQEDVHUDGH SURJUDP L VWlOOHW I|U DWW DQYlQGD HWW
IMlUUVNULYERUG I|U DWW In WLOOJnQJ WLOO DOOW PDWHULDO VRP NUlYV LGDJ� &ODUDV E\Un KDU PnQJD
XWELOGQLQJDU� IUDPI|U DOOW XQGHU K|VWHQ Gn OnJVlVRQJ UnGHU� 8WELOGQLQJDUQD lU GHOV I|U DWW GHW
ILQQV H[WHUQD NUDY DWW UHYLVRUHU VND XWELOGD VLJ� GHOV I|U DWW I|UVWn RFK NXQQD DQYlQGD
SURJUDPPHQ Vn HIIHNWLYW VRP P|MOLJW RFK GUD Q\WWD DY IXQNWLRQHU�

������ )UDPWLGVXWVLNWHU RFK XWPDQLQJDU
'HQ IUlPVWD XWPDQLQJHQ PHG DWW DQYlQGD GLJLWDOD YHUNW\J L UHYLVLRQVDUEHWHW PHQDU &ODUD lU
NRSSODW WLOO DWW SURJUDPYDURU NDQ NUDVFKD� 1nJRW VRP NDQ OHGD WLOO HQ VWRU IUXVWUDWLRQ� &ODUD
PHQDU DWW HWW DQQDW KLQGHU lU QlU VWRUD XSSGDWHULQJDU DY YHUNW\JHQ NRPPHU PLWW L K|JVlVRQJ�
'HWWD lU QnJRW VRP KRQ PHQDU NDQ OHGD WLOO DWW UHYLVRUHUQD LQWH NDQ WD nW VLJ DY LQIRUPDWLRQHQ
RFK LQWH XWQ\WWMD SURJUDPPHQ HIIHNWLYW� , IUDPWLGHQ VHU &ODUD DGRSWLRQHQ DY $, RFK PHU
DYDQFHUDGH YHUNW\J VRP HQ P|MOLJKHW WLOO VW|UUH V|NQLQJDU RFK DQDO\VHU I|U DWW XSSWlFND
WUDQVDNWLRQHU VRP DYYLNHU� +RQ W\FNHU GHW lU VYnUW DWW VH YDG GHW NDQ WlQNDV XQGHUOlWWD LQQDQ
GHW KDU ODQVHUDWV� PHQ XWJnU LIUnQ DWW GHW NRPPHU Sn QnJRW VlWW�

���� 'DYLG � 6WRU %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

'DYLG lU �� nU JDPPDO RFK KDU DUEHWDW PHG UHYLVLRQ L GU\JW HOYD nU� +DQ KDU YDULW DXNWRULVHUDG
UHYLVRU L GU\JW WUH RFK HWW KDOYW nU� 'DYLG KDU DUEHWDW IUlPVW PHG InPDQVDNWLHERODJ�
WLOOYHUNDQGH ERODJ RFK UDSSRUWHUDQGH ERODJ� +DQ KDU lYHQ YDULW HQ GHO DY GHW XWOlQGVND
UHYLVLRQVWHDPHW VRP ILQQV LQRP E\UnQ� , VLWW GDJOLJD DUEHWH DQYlQGHU 'DYLG IUlPVW HWW
QlWEDVHUDW YHUNW\J GlU DOO JUDQVNQLQJ GRNXPHQWHUDV� , GHWWD SURJUDP ILQQV HWW
IOHUDQYlQGDUVW|G� IOHUD NDQ YDUD LQQH RFK DUEHWD VDPWLGLJW� $QGUD GLJLWDOD YHUNW\J VRP
DQYlQGV lU IUlPVW ([FHO�EDVHUDGH VnGDQD� 'DYLGV E\Un KDU HQ SURWRW\S Sn $,�YHUNW\J VRP NDQ
LQWHJUHUDV L NXQGHQV DIIlUVV\VWHP RFK J|UD HQNODUH DYVWlPQLQJDU PRW KXYXGERNHQ� 'H KDU
lYHQ HQ HJHQ YHUVLRQ DY &KDW*37 VRP 'DYLG L GDJVOlJHW LQWH DQYlQGHU L VlUVNLOW VWRU
XWVWUlFNQLQJ� 'HQ LQQHKnOOHU HQEDUW LQIRUPDWLRQ VRP XSSGDWHUDWV ���� YLONHW LQQHElU DWW GHQ
lU LUUHOHYDQW YLG YLVVD W\SHU DY IUnJRU� 'DYLG EHG|PHU VLQ I|UPnJD RFK NXQVNDS PHG GLJLWDOD
YHUNW\J VRP JRG� L IUDPNDQW Sn NRQWRUHW QlU GHW JlOOHU ([FHO� +DQ Q\WWMDU SURJUDPPHQ WLOO GHQ
JUDG KDQ W\FNHU GHW lU HIIHNWLYW RFK J\QQDU KDQV DUEHWH L Vn VWRU PnQ VRP P|MOLJW�

������ $WWLW\G RFK XSSIDWWQLQJ
'DYLG KDU HQ JHQHUHOOW SRVLWLY LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J L UHYLVLRQVDUEHWHW�
RFK GHQ SRVLWLYD LQVWlOOQLQJHQ JUXQGDU VLJ L DWW DUEHWHW EOLU HIIHNWLYDUH RFK J\QQDU KDQV DUEHWH�
)|UYlQWQLQJDUQD Sn Q\D YHUNW\J lU K|JD HIWHUVRP KDQ YHW DWW E\UnQ VDWVDU VWRUD SHQJDU Sn MXVW
,7 RFK GDWDDQDO\V� )DNWRUHU VRP JUlQVVQLWW RFK GHVLJQ XSSOHYHU 'DYLG VRP YLNWLJW� IUDPI|U
DOOW Sn DQDO\VHU VRP J|UV L SURJUDPPHQ VRP VHGDQ VND YLVDV I|U NXQGHQ� ,QWHUQW PHQDU KDQ DWW
GHVVD IDNWRUHU LQWH VSHODU OLND VWRU UROO� PHQ XSSVNDWWDU JUlQVVQLWW IUnQ DIIlUVV\VWHP VRP lU
NRPSDWLEOD PHG E\UnQV SURJUDPYDURU I|U DWW XQGYLND HJHQ EHDUEHWQLQJ I|U DWW DQSDVVD
PDWHULDOHW WLOO YHUNW\JHQ� 'DYLG PHQDU DWW DUEHWVEHODVWQLQJ lU QnJRW VRP SnYHUNDU
PRWLYDWLRQHQ DWW OlUD VLJ Q\D YHUNW\J� 9LVVD Q\D ODJNUDY RFK VWDQGDUGHU DQSDVVDV LQWH HIWHU

��



VlVRQJ YLONHW J|U DWW UHYLVRUHUQD LQWH KDU QnJRW YDO XWDQ PnVWH KlQJD PHG I|U DWW JUDQVND Sn
UlWW VlWW�

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
'DYLG EHUlWWDU DWW UHYLVLRQVDUEHWHW KDU I|UlQGUDWV P\FNHW GH VHQDVWH nUHQ� (Q VWRU GHO lU
GLJLWLVHULQJHQ IUnQ SlUPDU WLOO GDWRUHU� 3DQGHPLQ VDWWH lYHQ NUDY Sn I|UHWDJHQ DWW GLJLWDOLVHUD
VLQ UHGRYLVQLQJ� PHQDU KDQ� 'DYLG KlYGDU DWW HIIHNWLYLWHWHQ KDU |NDW VRP HQ I|OMG DY
GLJLWDOLVHULQJHQ� OLNDVn NYDOLWHWHQ� +DQ H[HPSOLILHUDU JHQRP ODJHUOLVWRU VRP LGDJ ILQQV L ([FHO
VQDUDUH lQ ��� VLGRU I\VLVND SDSSHU YLONHW JHU HQ VW|UUH SULFNVlNHUKHW YLG NRQWUROOVXPPHULQJ
RFK DQGUD WHVWHU�

³-DJ W\FNHU RFNVn QlU DOOWLQJ OlJJV LQ L HWW GLJLWDOW YHUNW\J DWW PDQ InU HWW P\FNHW ElWWUH
KHOKHWVSHUVSHNWLY |YHU KXU JUDQVNQLQJHQ OLJJHU WLOO RFNVn�´

8U HWW UHYLVLRQVSHUVSHNWLY NDQ 'DYLG LGDJ WDFN YDUH GLJLWDO WHNQLN JUDQVND KHOD SRSXODWLRQHQ L
VWlOOHW I|U PDVVYLV PHG VWLFNSURY� 'HW JnU DWW InQJD XSS KHOD IO|GHW DY LQWlNWHU RFK J|UD HQ
DQQDQ W\S DY JUDQVNQLQJ YLONHW RIWD OHGHU WLOO IlUUH VWLFNSURY� DOWHUQDWLYW EDUD VXEVWDQVDQDO\WLVN
JUDQVNQLQJ� 1nJRW VRP 'DYLG PHQDU OHGHU WLOO EnGH HIIHNWLYLWHWVYLQVW RFK K|JUH NYDOLWHW Sn
UHYLVLRQHQ� 'DYLG EHUlWWDU DWW NXQGHUQDV GLJLWDOLVHUDGH UHGRYLVQLQJ J|U GHW PHU ULVNI\OOW XU HWW
,7�SHUVSHNWLY YLONHW SnYHUNDU JUDQVNQLQJHQ� (Q DQQDQ QDFNGHO VRP GLJLWDOLVHULQJHQ PHGI|UW
PHQDU 'DYLG lU DWW GHQ \QJUH JHQHUDWLRQHQV Q\D PHGDUEHWDUH LQRP UHYLVLRQ LQWH EHK|YHU
WlQND Vn P\FNHW XWDQ PDWD LQ GDWD L HWW DQDO\VSURJUDP I|U DWW VHGDQ DWW In XW HQ RXWSXW XWDQ DWW
YHWD KXU�

³6RP Q\ Vn InU PDQ NDQVNH LQWH ULNWLJW SUREOHPO|VQLQJVWlQNHW RFK JUXQGI|UVWnHOVHQ I|U KXU
SUREOHP NDQ XSSVWn�´

'DYLG XSSOHYHU DWW KDQV E\Un OLJJHU L OLQMH PHG |YULJD VWRUD E\UnHU YDG JlOOHU GLJLWDOLVHULQJ�
+DQ EnGH WURU RFK KRSSDV DWW GH VDWVQLQJDU VRP J|UV LQRP URERWLVHULQJ RFK $, NRPPHU ElUD
IUXNW RFK JH HQ VNMXWV I|UEL NRQNXUUHQWHUQD IUDPnW�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
'DYLG EHUlWWDU DWW KDQ SHUVRQOLJHQ LQWH SnYHUNDV DY DQGUDV I|UYlQWQLQJDU HOOHU nVLNWHU NULQJ
GLJLWDOD YHUNW\J� PHQ SnSHNDU DWW GHW ILQQV IOHUD VRP W\FNHU GHW lU MREELJW PHG DWW NRQVWDQW
OlUD VLJ Q\D YHUNW\J� 6RP SnVNULYDQGH UHYLVRU VRP VND NRQWUROOHUD DUEHWHW DQGUD DVVLVWHQWHU
KDU JMRUW NUlYV GHW HQ I|UVWnHOVH I|U GH SURJUDP VRP DVVLVWHQWHUQD DQYlQGHU� 'HWWD PHQDU
'DYLG NDQ YDUD HQ SnWU\FNDQGH IDNWRU I|U UHYLVRUHU PHG PLQGUH GDWDNXQVNDSHU DWW OlUD VLJ
YHUNW\JHQ� 9LVVD DY YHUNW\JHQ lU REOLJDWRULVND DWW DQYlQGD I|U UHYLVRUHUQD� GHW ILQQV P|MOLJKHW
WLOO GLVSHQV L XQGDQWDJVIDOO� 9LOND P|MOLJKHWHU 'DYLG KDU DWW VW\UD YLOND YHUNW\J VRP VND
DQYlQGDV EHURU WLOO VWRU GHO YDG I|U W\S DY ERODJ GHW lU VRP VND JUDQVNDV� %HURHQGH Sn YLONHW
DIIlUVV\VWHP VRP NXQGHQ DQYlQGHU SnYHUNDU RFNVn P|MOLJKHWHUQD� Gn GHW LQWH JnU DWW In XW GH
YDQOLJW I|UHNRPPDQGH 6,(�ILOHUQD XU DOOD DIIlUVV\VWHP� )|UHWDJVNXOWXUHQ WURU 'DYLG VSHODU
VWRU UROO L YLOND P|MOLJKHWHU PDQ KDU� GlU VW|UUH E\UnHU KDU DQGUD PXVNOHU DWW U|UD VLJ PHG

��



MlPI|UW PHG PLQGUH E\UnHU� +DQ PHQDU DWW GHW OlJJV P\FNHW WLG RFK SHQJDU Sn DWW EODQG DQQDW
XWYHFNOD HJQD YHUNW\J VRP lU DQSDVVDGH I|U YHUNVDPKHWHQ� YLONHW PLQGUH E\UnHU LQWH KDU L
VDPPD XWVWUlFNQLQJ� 'DYLG XSSOHYHU HWW VW|G IUnQ E\UnQ VRP XSSPXQWUDU WLOO DQYlQGQLQJ DY
GLJLWDOD YHUNW\J� 'HW KDU IXQQLWV NUDY Sn DWW RP HWW UHYLVLRQVXSSGUDJ lU |YHU HQ YLVV VWRUOHN
NUlYV GHW GDWDDQDO\VHU I|U DWW IRUFHUD LQ UHYLVRUHUQD L GLJLWDOLVHULQJHQ� 'DYLG EHUlWWDU DWW GHW
ILQQV JRGD VW|GIXQNWLRQHU L IRUP DY VXSSRUW YLG EnGH WHNQLVND SUREOHP RFK DQYlQGDUIUnJRU�
+DQ EHUlWWDU DWW KDQ lU Q|MG PHG GH UHVXUVHU VRP ILQQV WLOOJlQJOLJD RFK YHW LQWH ULNWLJW YDG I|U
W\SHU DY SURJUDP VRP GHW VNXOOH Jn DWW XWYLGJD PHG� 'DYLG EHUlWWDU DWW GHW OLJJHU XWELOGQLQJDU
LQRP GDWDDQDO\V L XWELOGQLQJVVWHJHQ VRP ILQQV Sn KDQV E\Un� 1lU Q\D YHUNW\J ODQVHUDV EHUlWWDU
'DYLG DWW GHW EUXNDU YDUD JHQRPJnQJDU� DQWLQJHQ VRP DOOD JnU HOOHU HQ SHUVRQ VRP VHGDQ
I|UPHGODU LQIRUPDWLRQHQ WLOO UHVWHUDQGH Sn NRQWRUHW�

������ )UDPWLGVXWVLNWHU RFK XWPDQLQJDU
'DYLG EHVNULYHU GHW IDNWXP DWW XQGHUODJ NRPPHU L ROLND IRUPDW VRP HQ XWPDQLQJ PHG
GLJLWDOLVHULQJHQ� +DQ XSSVNDWWDU DWW In LQ Vn P\FNHW L ([FHO VRP P|MOLJW� HIWHUVRP GHW lU
EHW\GOLJW PHU WLGVHIIHNWLYW DWW NRQWUROOVXPPHUD GlU� YLONHW NUlYHU HQ KHO GHO DQVWUlQJQLQJ� (Q
DQQDQ XWPDQLQJ lU DWW VHUYUDU RFK OLNQDQGH VND NODUD DY GHQ |NDGH EHODVWQLQJHQ Vn DWW GHW JnU
DWW DUEHWD XWDQ I|UVHQLQJDU�

³'HW lU YlO GHW VRP MDJ MXVW QX W\FNHU lU GHQ VW|UVWD XWPDQLQJHQ PHG GLJLWDOLVHULQJ�´

, IUDPWLGHQ VHU 'DYLG HQ ULVN I|U NXQVNDSVEULVW L EUDQVFKHQ� IUDPI|U DOOW RP $, JHQRPI|U
GHODU DY JUDQVNQLQJHQ� %HG|PQLQJVSRVWHU RFK GHODU VRP NUlYHU SURIHVVLRQHOO EHG|PQLQJ WURU
'DYLG LQWH lU P|MOLJW DWW HUVlWWD PHG HWW $,�YHUNW\J� +DQ SnSHNDU HWW IUnJHWHFNHQ NULQJ KXU HQ
$, VND NXQQD GUD VOXWVDWVHU NULQJ DQWDJDQGHQ VRP lU VXEMHNWLYD� 'DYLG WURU GHVVXWRP LQWH
KHOOHU DWW NXQGHUQD KDGH YDULW SRVLWLYW LQVWlOOGD WLOO DWW OnWD HQ $, YDUD LQQH L GHUDV
DIIlUVV\VWHP� 'DYLG VHU lYHQ HQ QHJDWLY DVSHNW DY DWW $, ELVWnU L JUDQVNQLQJHQ XU HWW VRFLDOW
SHUVSHNWLY� +DQ PHQDU DWW VWRUOHNHQ Sn WHDP NDQ NRPPD DWW PLQVND YLONHW HQOLJW 'DYLG OHGHU
WLOO HWW WUnNLJDUH DUEHWH� .XQGUHODWLRQHQ NDQ RFNVn NRPPD DWW SnYHUNDV� GlU PHQDU 'DYLG DWW
GHW VWlOOV PHU NUDY Sn UHYLVRUQ DWW XSSUlWWKnOOD HQ JRG NRQWDNW PHG NXQGHQ WURWV HQ PHU
DXWRPDWLVHUDG JUDQVNQLQJ�

���� (ULN � 6WRU %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

(ULN lU �� nU RFK KDU WRWDOW VMX nUV HUIDUHQKHW IUnQ EUDQVFKHQ� YDUDY WYn nU VRP DXNWRULVHUDG
UHYLVRU� (ULN DUEHWDU I|U WLOOIlOOHW PHG VPn RFK PHGHOVWRUD I|UHWDJ GlU KDQ lU SnVNULYDQGH� PHQ
KDU lYHQ QnJUD VW|UUH I|UHWDJ GlU KDQ LQJnU L WHDPHW� 7RWDOW KDU KDQ KDQG RP FLUND �� ROLND
I|UHWDJ� , VLWW GDJOLJD DUEHWH DQYlQGHU (ULN GH IOHVWD YHUNW\J VRP 0LFURVRIW RFK *RRJOH
WLOOKDQGDKnOOHU� PHQ lYHQ PnQJD LQWHUQD V\VWHP RFK YHUNW\J VRP KDQV E\Un XWYHFNODW VMlOYD�
(ULN EHUlWWDU DWW KDQV E\Un KDU GLYHUVH 53$�YHUNW\J VRP OLJJHU L EDNJUXQGHQ Sn SURJUDPPHQ
RFK DXWRPDWLVHUDU YLVVD HQNOD DUEHWVXSSJLIWHU� %\UnQ KDU lYHQ HJHQXWYHFNODG� VWlQJG
SLORWYHUVLRQ DY &KDW�*37 VRP HQEDUW DGPLQV L QXOlJHW InU WD GHO DY� -lPI|UW PHG NROOHJRU�

��



WLGLJDUH EUDQVFKNROOHJRU RFK NXQGHU DQVHU (ULN DWW KDQ KDU K|JD NXQVNDSHU LQRP GLJLWDOD
YHUNW\J RFK WHNQRORJLHU� +DQ PHQDU GRFN DWW KDQ LQWH lU QnJRQ H[SHUW� PHQ KDU HWW VWRUW
LQWUHVVH I|U GLJLWDOLVHULQJ GlU KDQ KDU GHW VRP LQULNWQLQJ YLG VLGDQ RP UROOHQ VRP UHYLVRU�

³-X PHU PDQ YHW GHVWR PHU I|UVWnU PDQ DWW PDQ LQWH NDQ QnJRQWLQJ� 6n MX PHU MDJ OlU PLJ
GHVWR PHU I|UVWnU MDJ KXU NRPSOH[W RFK VYnUW GHW lU�´

������ $WWLW\G RFK XSSIDWWQLQJ
(ULN KDU HQ H[WUHPW SRVLWLY LQVWlOOQLQJ WLOO GLJLWDOD YHUNW\J L VLWW DUEHWH� IUlPVW DY GHQ
DQOHGQLQJHQ DWW KDQ YLOO HIIHNWLYLVHUD VLWW DUEHWH Vn P\FNHW VRP P|MOLJW� +DQ PHQDU GRFN DWW
PDQ VND GLJLWDOLVHUD GlU GHW IDNWLVNW lU Q|GYlQGLJW� 'HWWD KDU KDQ PlUNW HIWHU DWW KDQV E\Un
I|UV|NW GLJLWDOLVHUD Vn P\FNHW VRP P|MOLJW RFK JHWW VLJ LQ Sn YlJDU GlU PDQ NDQVNH LQWH ERUGH�
'HWWD KDU OHWW WLOO DWW (ULN LQLWLDOW lU QHJDWLYW LQVWlOOG WLOO HWW YHUNW\J QlU GHW ODQVHUDV�

7URWV DWW MDJ lU Vn H[WUHPW SRVLWLY WLOO GLJLWDOLVHULQJ� Vn lU MDJ L JUXQG RFK ERWWHQ IDNWLVNW
QHJDWLYW LQVWlOOG QlU HWW Q\WW YHUNW\J ODQVHUDV�´

(IWHUVRP (ULN lU HQ ³HDUO\ DGRSWHU� Vn KDU KDQ WHVWDW PnQJD ROLND Q\D YHUNW\J VRP
LQWURGXFHUDWV� 8SSOHYHOVHQ lU DWW PnQJD YHUNW\J LQWH KnOOHU PnWWHW� YLONHW J|U DWW (ULN NlQQHU
HQ OnJ I|UYlQWDQ RFK lU VNHSWLVN QlU Q\D YHUNW\J ODQVHUDV� 'HWWD KDU UHVXOWHUDW L DWW E\UnQ KDU
E|UMDW XWYHFNOD PHU YHUNW\J VMlOYD VRP lU DQSDVVDGH I|U YHUNVDPKHWHQ� 'RFN PHQDU (ULN DWW
GHWWD EnGH lU G\UDUH RFK PHU WLGVNUlYDQGH VDPW DWW GHW DOOWLG ILQQV HQ SUREOHPDWLN PHG YLONHQ
WLGSXQNW PDQ VND VOlSSD YHUNW\JHW�

+DU GX ODJW KXQGUD PLOMRQHU Sn HWW SURJUDP Vn VOlQJHU GX GHW LQWH L SDSSHUVNRUJHQ I|U DWW GHW
ILQQV QnJRW DQQDW SURJUDP YL NDQ N|SD LQ I|U KXQGUD PLOMRQHU VRP lU ElWWUH� 'n lOVNDU PDQ

VLQ EHELV�´

7URWV SUREOHPDWLNHQ I|UHGUDU (ULN HJHQXWYHFNODGH YHUNW\J IUDPI|U H[WHUQW XWYHFNODGH�
PHVWDGHOV Sn JUXQG DY IOH[LELOLWHWHQ RFK DWW NXQQD DQSDVVD GHW HIWHU EHKRY� $QJnHQGH
DQYlQGDUYlQOLJKHW Vn DQVHU (ULN DWW GHW lU H[WUHPW YLNWLJW� GlU WU|VNHOQ I|U DWW WLOOlPSD QnJRW
VND YDUD Vn OnJ VRP P|MOLJW� (ULN JnU HIWHU XWWU\FNHW ³OHVV LV PRUH´� GlU HQ PnVWH�IXQNWLRQ VND
SULRULWHUDV I|UH IOHUD EUD�IXQNWLRQHU� $UEHWVEHODVWQLQJHQ SnYHUNDU (ULNV YLOMD DWW OlUD VLJ Q\D
YHUNW\J RFK KlQJD PHG L XWYHFNOLQJHQ� IDVW Sn WYn ROLND VlWW� 1lU DUEHWVEHODVWQLQJHQ lU K|J
KDU (ULN VW|UUH LQFLWDPHQW DWW HIIHNWLYLVHUD� VDPWLGLJW VRP KDQ NDQVNH LQWH KDU WLG DWW WHVWD RFK
OlUD VLJ Q\D YHUNW\J� 1lU DUEHWVEHODVWQLQJHQ lU OnJ ILQQV LQWH VDPPD LQFLWDPHQW DWW
HIIHNWLYLVHUD� GlUHPRW ILQQV WLGHQ� (IWHUVRP (ULN KDU LQWUHVVH I|U GLJLWDOLVHULQJ Vn WHVWDU KDQ Vn
P\FNHW VRP P|MOLJW QlU KDQ KDU PLQGUH DWW J|UD� 'RFN DQVHU (ULN DWW GHWWD EOLU HWW SUREOHP I|U
|YULJD DQVWlOOGD�

³3UREOHPDWLNHQ lU DWW DOOD LQRP E\UnQ LQWH J|U GHW� 'n VSHODU GHW LQJHQ UROO RP E\UnQ
ODQVHUDU QlU IRON KDU PLQGUH DWW J|UD� 'H DQYlQGHU GHW LQWH I|UUlQ GH PnVWH� RFK Gn NDQVNH

GH KDU MlWWHP\FNHW DWW J|UD�´

��



������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
(ULNV XSSOHYHOVH lU DWW GLJLWLVHULQJHQ KDU NRPPLW YlOGLJW OnQJW� PHQ DWW GLJLWDOLVHULQJHQ ILFN
HQ VNMXWV IUDPnW I|U HQEDUW WYn WLOO WUH nU VHGDQ� 8QGHU GHVVD nU DQVHU (ULN DWW KDQ LQWH ULNWLJW
PlUNW DY QnJRQ HIIHNWLYLWHWVVNLOOQDG lQQX� GHW lU VQDUDUH NYDOLWHWHQ VRP KDU K|MWV� +DQ WURU
RFK KDU I|UKRSSQLQJ RP DWW HIIHNWLYLWHWHQ NRPPHU |ND L IUDPWLGHQ� +lU PHQDU (ULN DWW KDQV
E\Un ODJW XSS HQ EUD EDV� GlU PDQ DUEHWDU YlOGLJW P\FNHW PHG DWW In DOOW DWW VDPYHUND�

³-DJ WURU DWW RP WYn� WUH nU NRPPHU YL In HQ MlWWHKHGJH DY GHW DUEHWH YL KDU JMRUW�´

(ULN DQVHU DWW KDQV E\Un OLJJHU L IUDPNDQW LQRP GLJLWDOLVHULQJHQ� PHQ KDU VYnUW DWW DYJ|UD LIDOO
GH OLJJHU OlQJVW IUDP� +DQ WURU GlUHPRW DWW E\UnQ KDU HQ NRQNXUUHQVI|UGHO L DWW LQWHJUHUD
GLJLWDOLVHULQJ RFK ,7 L UHYLVLRQ� GlU YDUMH PHGDUEHWDUH XWELOGDV� 3n Vn VlWW lU YDUMH PHGDUEHWDUH
PHU NRPSOHWW�

, GDJVOlJHW PHQDU (ULN DWW GHW ILQQV IOHUD DUEHWVXSSJLIWHU RFK PRPHQW VRP NDQ HIIHNWLYLVHUDV�
)UDPI|U DOOW DWW SURJUDPPHQ LQWH lU V\QNDGH RFK DWW PDQ EHK|YHU IO\WWD LQIRUPDWLRQ IUnQ
SXQNW $ WLOO SXQNW %� +lU ILQQV GHW VWRUD HIIHNWLYLVHULQJVP|MOLJKHWHU HQOLJW (ULN� 'H I|UGHODU
(ULN VHU PHG GLJLWDOLVHULQJHQ lU VRP WLGLJDUH QlPQW K|JUH HIIHNWLYLWHW RFK NYDOLWHW� , RFK PHG
GHWWD PHQDU (ULN DWW PDQ InU I|OMGHIIHNWHU VnVRP UROLJDUH DUEHWVXSSJLIWHU VDPW PHUYlUGH WLOO
NXQG L IRUP DY ElWWUH UDSSRUWHU RFK QlUPDUH UHODWLRQHU� 'H \QJUH UHYLVRUHUQDV DUEHWVXSSJLIWHU
KDU lYHQ lQGUDWV WLOO DWW EOL PLQGUH PRQRWRQD� YLONHW (ULN PHQDU KDU YDULW HWW SUREOHP GHQ
VHQDVWH WLGHQ� +DQ PHQDU DWW SUREOHPDWLNHQ JUXQGDU VLJ L DWW UHYLVRUHU KDU� SDUDOOHOOW PHG DWW
OlUD XW RFK XWI|UD VLWW DUEHWH� JHQRPJnWW HQ GLJLWDO RPYDQGOLQJ� (ULN EHVNULYHU VLWXDWLRQHQ
HQOLJW I|OMDQGH�

³6RP GHW KDU YDULW QX Vn KDU PDQ MX JUlYW JURSHQ RFK OlUW VLJ XQGHU WLGHQ� >���@ -XVW QX Vn
NDQVNH YL WLOO RFK PHG KDU YDULW L HQ VWLOVWXGLH GlU PDQ LQWH KDU JUlYW JURSHQ� XWDQ L VWlOOHW
VWnWW RFK VQLFNUDW Sn JUlYPDVNLQHQ Vn DWW GHQ KDU E|UMDW KnOOD� LQQDQ PDQ E|UMDGH DQYlQGD

JUlYPDVNLQHQ�´

1lU GHW NRPPHU WLOO QDFNGHODU Vn W\FNHU (ULN DWW GHW IUDPI|U DOOW lU GHW VRFLDOD VRP KDU
SnYHUNDWV L RFK PHG GLJLWDOLVHULQJHQ� (ULN EHUlWWDU DWW PDQ LQWH WUlIIDU NXQGHU RFK NROOHJRU
OLND RIWD VDPW DWW IOH[LELOLWHWHQ KDU PHGI|UW DWW PDQ MREEDU OLWH Gn RFK Gn� EnGH GDJ RFK QDWW�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
(ULN W\FNHU LQWH DWW JUXSSWU\FN� I|UYlQWQLQJDU RFK nVLNWHU SnYHUNDU KDQV DQYlQGQLQJ DY
GLJLWDOD YHUNW\J HIWHUVRP KDQ VMlOY lU Vn LQWUHVVHUDG DY RPUnGHW� +DQ WURU GlUHPRW DWW KDQV
NROOHJRU NDQ NlQQD HWW WU\FN Sn VLJ� IUlPVW Sn JUXQG DY DWW GHUDV NDUULlUYlJDU NDQ SnYHUNDV RP
PDQ LQWH KlQJHU PHG� +DQ XSSOHYHU GlUHPRW DWW DOOD lU SRVLWLYD WLOO GLJLWDOLVHULQJHQ� PHQ DWW
DOOD LQWH KDU LQWUHVVHW RFK RUNHQ DWW I|UVWn RFK OlUD VLJ�

��



³'H YLOO YlOGLJW JlUQD KD DQDO\VHQ� GHW lU EDUD GHW DWW GH NDQVNH LQWH lU MlWWHVXJQD Sn DWW WD
IUDP RFK J|UD VMlOYD DQDO\VHQ GlU� J|UD VYnUI|UVWnGGD JUHMHU RFK KlQJD PHG Sn YDG VRP

SnYHUNDU YDG�´

%\UnQ KDU HQ GHO REOLJDWRULVND YHUNW\J VRP NDQ NlQQDV WYLQJDQGH DWW DQYlQGD HQOLJW (ULN� (Q
GHO YHUNW\J NDQ KDQ GRFN YlOMD RP KDQ YLOO DQYlQGD HOOHU LQWH XWHIWHU SHUVRQOLJD SUHIHUHQVHU�
(ULN PHQDU DWW I|UHWDJVNXOWXU VSHODU MlWWHVWRU UROO� GlU EHO|QLQJVPRGHOOHU NDQ In IOHU DWW YLOMD WD
VWHJHW RFK EOL PHU GLJLWDOLVHUDGH� +DQ EHWRQDU lYHQ YLNWHQ DY DWW VNDSD HQ SRVLWLY NXOWXU GlU
PDQ LQWH VND YDUD UlGG I|U DWW J|UD IHO RFK GlU GHW XSSPXQWUDV WLOO DWW YDUD Q\ILNHQ� 3n (ULNV
E\Un KDU GHWWD PHGI|UW DWW KDQ KDU NXQQDW ELGUD RFK WHVWD Q\D YHUNW\J VRP E\UnQ QRUPDOW VHWW
LQWH KDGH IUDPI|UW� YLONHW KDU InWW SRVLWLYD NRQVHNYHQVHU L VLQ KHOKHW� (ULN NlQQHU JHQHUHOOW DWW
GHW ILQQV HWW VW|G IUnQ VLQ E\Un VRP XSSPXQWUDU WLOO DQYlQGQLQJ DY GLJLWDOD YHUNW\J� %\UnQ KDU
lYHQ HWW WHDP I|U ,7�VXSSRUW� VDPWLGLJW VRP DOOD PHGDUEHWDUH XWELOGDV NRQWLQXHUOLJW�
5HVXUVHUQD VRP ILQQV WLOOJlQJOLJD W\FNHU (ULN lU EUD� PHQ MX PHU KDQ I|UVWnU RFK VNXOOH
XWYlUGHUD YHUNW\JHQ Vn LQVHU KDQ DWW GH lU EHJUlQVDGH�

³'HW lU I|U DWW MDJ I|UVWnU DWW GHW ILQQV PHU P|MOLJKHWHU I|U YDG PDQ NDQ J|UD� 0DQ NDQ OLJJD
OlQJVW IUDP RFK lQGn LQWH YDUD WLOOUlFNOLJW EUD� 'HQ Q\D XWYHFNOLQJHQ JnU Vn VQDEEW DWW PDQ

LQWH KLQQHU LPSOHPHQWHUD GHW LQQDQ PDUNQDGHQ VWnU RFK HIWHUIUnJDU QnJRW DQQDW�´

(ULN EHUlWWDU DWW GHW ILQQV ODJNUDY VRP KLQGUDU P|MOLJKHWHQ DWW WLOOlPSD DOO W\S DY WHNQRORJL L
GDJVOlJHW� +DQ WURU IUDPI|U DOOW DWW GHW Sn JUXQG DY GHQ VQDEED XWYHFNOLQJHQ lU VYnUW I|U
ODJVWLIWDUH RFK QRUPJLYDUH DWW YDUD WLOOUlFNOLJW XSSGDWHUDGH� PHQ GHWWD WURU (ULN lU QnJRW VRP
NRPPHU O|VD VLJ PHG WLGHQ�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
8WPDQLQJDU VRP (ULN KDU VW|WW Sn L GDJVOlJHW lU DWW V\VWHPHQ LQWH SUDWDU PHG YDUDQGUD VDPW DWW
GHW LGDJ ILQQV Vn RWUROLJW P\FNHW YDOP|MOLJKHWHU� 'HVVD YDOP|MOLJKHWHU DQVHU (ULN I|UODPD
VQDUDUH lQ DWW IUlPMD DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J� , IUDPWLGHQ W\FNHU (ULN DWW GHW ILQQV
XWPDQLQJDU PHG IUDPI|U DOOW LPSOHPHQWDWLRQHQ DY $,� VSHFLILNW KXU RFK YLONHQ GDWD VRP E|U
DQYlQGDV I|U DWW VlNHUVWlOOD LQWHJULWHW RFK UlWWYLV NRQNXUUHQV�

³%LJ )RXU KDU MlWWHPnQJD NXQGHU� 7U\FNHU GH LQ DOO VLQ NXQGGDWD L $, Vn NRPPHU GH In HQ
ElWWUH RFK YHUNOLJDUH $, VRP NDQ VYDUD PHU Sn KXU NXQGHUQDV LQIRUPDWLRQ VHU XW�

0HQ Gn EHW\GHU GHW MX RFNVn DWW GHQ VRP KDU IOHVW NXQGHU YLQQHU L SULQFLS�´

6HWW WLOO P|MOLJKHWHU Vn KRSSDV (ULN DWW DUEHWHW VND EOL HIIHNWLYDUH PHG ElWWUH DQDO\VHU RFK
UDSSRUWHU WLOO NXQGHQ� +DQ WURU LQWH DWW $, NRPPHU I|UElWWUD HIIHNWLYLWHWHQ� GHW NDQ URERWDU
J|UD� (ULN KRSSDV L VWlOOHW DWW $, NRPPHU DWW KMlOSD UHYLVRUQ L VLWW DUEHWH I|U DWW H[HPSHOYLV
XQGHUOlWWD DUEHWVXSSJLIWHU RFK WD IUDP LQIRUPDWLRQ�

��



���� )UHGULN � 6WRU %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

)UHGULN lU �� nU JDPPDO RFK KDU DUEHWDW LQRP UHYLVLRQVEUDQVFKHQ L FLUND VMX nU� +DQ lU
DXNWRULVHUDG UHYLVRU VHGDQ QnJUD nU WLOOEDND RFK KDU HWW DQWDO RQRWHUDGH ERODJ GlU KDQ lU
SnVNULYDQGH UHYLVRU� $OOUD PHVW DUEHWDU )UHGULN PHG E|UVQRWHUDGH ERODJ VRP HQ GHO DY
UHYLVLRQVWHDPHQ GlU� )UHGULN lU RFNVn HQ GHO DY E\UnQV QRUGLVND LQQRYDWLRQVJUXSS RFK
DQVYDUDU I|U DWW YDUD PHG RFK OHGD XWYHFNOLQJHQ DY GLJLWDOD YHUNW\J I|U DWW I|UV|ND
HIIHNWLYLVHUD UHYLVLRQHQ Sn ROLND VlWW� , VLWW GDJOLJD DUEHWH DQYlQGHU )UHGULN EODQG DQQDW HQ
HJHQ SODWWIRUP I|U DWW GHOD GRNXPHQW PHG NXQGHUQD RFK HQ DY E\UnQ HJHQXWYHFNODG &KDW*37�
9DULDQWHQ DY &KDW*37 DQYlQGHU KDQ L V\IWH DWW NRUWD QHU VNULYHQ WH[W RFK )UHGULN DQVHU DWW GHQ
lU JU\P RFK XQGHUOlWWDU HQRUPW P\FNHW� )UHGULN KDU lYHQ WLOOJnQJ WLOO HWW DQQDW $,�YHUNW\J L
DUEHWHW� +DQ XSSOHYHU VYnULJKHWHU DWW DXWRPDWLVHUD I|U GHW NUlYV PDVVYLV PHG LQSXW I|U DWW OlUD
YHUNW\JHW DWW IXQJHUD Sn |QVNYlUW VlWW� +DQ DQYlQGHU lYHQ YHUNW\J VRP P|MOLJJ|U SRSXODWLRQ L
VWlOOHW I|U DWW WD VWLFNSURY� 53$�YHUNW\J VRP DXWRPDWLVHUDU DQYlQGV L PLQGUH XWVWUlFNQLQJ�
PHQ HWW YHUNW\J VRP RPYDQGODU ILOHU WLOO ([FHO�NRPSDWLEOD IRUPDW DQYlQGV� )UHGULN XSSVNDWWDU
YHUNW\JHW VRP DQDO\VHUDU SRSXODWLRQ PHQ KDGH YHODW DQYlQGD GHW lQQX PHU� $QOHGQLQJHQ WLOO
DWW GHW LQWH DQYlQGV PHU DQVHU )UHGULN YDUD Sn JUXQG DY PlQVNOLJD IDNWRUHU� DWW GHW DYYLNHU
IUnQ YDG VRP I|UYlQWDV�

³(Q $, lU MX LQWH VXSHUVPDUW� $WW UlNQD XW IHP SOXV IHP Vn I|UVWnU GHQ DWW GHW VND EOL WLR� *HU
GX H[WUHPW W\GOLJD UHJOHU lU GHQ GXNWLJ Sn DWW DXWRPDWLVHUD� PHQ Vn IRUW QnJRW LQWH lU VRP

UHJOHUQD lU GHQ DOOW DQQDW lQ VPDUW�´

������ $WWLW\G RFK XSSIDWWQLQJ
)UHGULN KDU HQ H[WUHPW SRVLWLY LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J L UHYLVLRQVDUEHWHW�
+DQ PHQDU DWW GLJLWDOLVHULQJ� DXWRPDWLVHULQJ RFK $, LQWH JnU DWW VWRSSD RFK DWW GHW VnOHGHV EDUD
JnU DWW KD HQ SRVLWLY LQVWlOOQLQJ� )UHGULNV I|UYlQWQLQJDU Sn Q\D YHUNW\J EHURU Sn YDG I|U W\S DY
YHUNW\J GHW lU� +DQ EHUlWWDU DWW HWW Q\WW UHYLVLRQVSURJUDP VRP KDQ lU YlOGLJW I|UYlQWDQVIXOO
NULQJ RFK GHW PHQDU KDQ EHURU Sn DWW KDQ VHU I|UGHODUQD PHG YHUNW\JHW� )UHGULN XSSOHYHU LQWH
DWW DUEHWVEHODVWQLQJHQ SnYHUNDU KDQV YLOMD DWW OlUD VLJ Q\D YHUNW\J� PHQ PHGJHU DWW KDQ VHU
NROOHJRU VRP XWWU\FNOLJHQ EHUlWWDW DWW GH Sn JUXQG DY HQ K|J DUEHWVE|UGD LQWH YLOO OlUD VLJ Q\D
YHUNW\J� )UHGULN DQVHU DWW IDNWRUHU VRP GHVLJQ� JUlQVVQLWW RFK HQNHOKHW lU WUH RWUROLJW VWRUD
IDNWRUHU VRP SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J�

³bU HWW YHUNW\J LQWH OlWWDQYlQW PlUNHU PDQ DEVROXW HWW VW|UUH PRWVWnQG� 2FK KDU PDQ HWW
YHUNW\J VRP lU WLOOWDODQGH I|U |JDW K|U PDQ RFNVn PHU SRVLWLYLWHW�´

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
)UHGULN EHVNULYHU GLJLWDOLVHULQJHQ LQRP UHYLVLRQVDUEHWHW VRP HQ UHYROXWLRQ� 7LGLJDUH KDGH
PnQJD DY KDQV NOLHQWHU PDWHULDO L I\VLVND SlUPDU� lQGD IUDP WLOO SDQGHPLQ� +DQ IRUWVlWWHU DWW

��



EHVNULYD DWW NXQGHUQD KDPQDU L VDPPD SUREOHPVWlOOQLQJDU VRP E\UnHUQD YLG
LPSOHPHQWHULQJHQ� DWW GHW lU WLGVNUlYDQGH RFK NUlYHU VWRUD LQYHVWHULQJDU�

³-DJ YLOO LQWH KD HWW SDSSHU� I|U RP GX VNLFNDU GHW WLOO PLJ Sn SDSSHU Vn NRPPHU MDJ lQGn In
VNDQQD LQ GHW� Vn YDG VND MDJ J|UD DY GHW KlU SDSSUHW"´

)UHGULN H[HPSOLILHUDU UHYROXWLRQHQ JHQRP DWW GHW I|UU JUDQVNDGHV PDQXHOOD ERNI|ULQJVRUGUDU L
SlUP JHQRP DWW VOXPSPlVVLJW EOlGGUD L SlUPHQ� ,GDJ EHUlWWDU KDQ DWW GHW L VWlOOHW OlJJV LQ HQ
ILO L HWW SURJUDP VRP JHQHUHUDU ERNI|ULQJVRUGUDU XWLIUnQ YLVVD NDUDNWlUVGUDJ VRP VND I|OMDV
XSS� )UHGULN PHQDU DWW H[HPSHOYLV ERNI|ULQJVRUGUDU JMRUGD Sn KHOJHQ NDQ SnYLVD QnJRW
DYYLNDQGH� )UHGULN VHU WYn DQGUD I|UGHODU PHG GLJLWDOLVHULQJ� GHQ HQD lU DWW K|MD NYDOLWHWHQ�
GHQ DQGUD lU VDPPD W\S DY NYDOLWHW PHQ P\FNHW VQDEEDUH� +DQ EHUlWWDU DWW GHWWD EHURU Sn YDG
I|U W\S DY NOLHQWHU PDQ KDU�

³9LVVD PLQGUH NOLHQWHU VHU LQWH YlUGHW L DWW YL VND J|UD YlUVWD IDQF\ JUHMHQ� GH lU Q|MGD PHG
DWW GH InU HQ UHYLVLRQVEHUlWWHOVH�´

'HVVD PLQGUH NOLHQWHU PHQDU )UHGULN JHU UHYLVRUHUQD PRWLYDWLRQ DWW JUDQVNQLQJHQ VND Jn
VQDEEDUH� -lPI|UW PHG E|UVQRWHUDGH I|UHWDJ PHG P\FNHW ROLND LQWUHVVHQWHU VRP J|U
GMXSG\NQLQJDU L VLIIURUQD� +DQ PHQDU DWW GHW L GHVVD W\SHU DY ERODJ ILQQV HQ VWDUNDUH GULYNUDIW
DWW LPSOHPHQWHUD PHU ³IDQF\´ YHUNW\J I|U DWW |ND NYDOLWHWHQ� )UHGULN PHQDU DWW GHW InU WD GHQ
WLG GHW WDU HIWHUVRP GH LQWH NDQ PLVVD JUHMHU� )UHGULN VHU IUDPI|U VLJ DWW Sn VLNW DUEHWVXSSJLIWHU
VRP LQWH lU EHG|PQLQJDU DXWRPDWLVHUDV� I|U DWW L VWlOOHW OlJJD WLG RFK HQHUJL Sn PHU
YlUGHVNDSDQGH DNWLYLWHWHU RFK Sn RPUnGHQ L UHGRYLVQLQJHQ PHG VW|UUH ULVN I|U IHO� +DQ
XSSOHYHU DWW KDQV E\Un OLJJHU Sn OLNQDQGH QLYn VRP UHVWHUDQGH VW|UUH E\UnHU�

³'HW lU VDPPD VDN� GHW lU PLQ ELOG� 0DQ NDOODU GHW ROLND VDNHU PHQ PDQ J|U VDPPD VDNHU�´

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
)UHGULN XSSOHYHU LQWH DWW KDQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J SnYHUNDV DY VRFLDOD IDNWRUHU�
PHQ PHGJHU DWW KDQ KDU LQFLWDPHQW L VLQ UROO VRP DQVYDULJ I|U LQQRYDWLRQ Sn NRQWRUHW DWW
SnYHUND GH DQVWlOOGD JHQRP I|UYlQWQLQJDU DWW DQYlQGD GLJLWDOD YHUNW\J� )UHGULN WURU LQWH DWW
GHWWD SnYHUNDU GHUDV DWWLW\G PRW DQYlQGQLQJ XWDQ PHQDU DWW PnQJD VNXOOH YLOMD DQYlQGD IOHU
GLJLWDOD YHUNW\J PHQ DWW GH Sn JUXQG DY WLGVEHJUlQVQLQJHQ NlQQHU VLJ VWUHVVDGH� +DQ VlJHU DWW
KDQ LQWH NlQW VLJ WYLQJDG DWW DQYlQGD VSHFLILND GLJLWDOD YHUNW\J� XWDQ DWW GH VQDUDUH DQSDVVDU
VLJ WLOO NOLHQWHUQD I|U DWW YDUD VHUYLFH�PLQGHG�

³9LVVD lOGUH NOLHQWHU W\FNHU GHW lU MREELJW DWW DQYlQGD YnU SODWWIRUP I|U GRNXPHQWXWE\WH WURWV
DWW GHW lU Vn VlNHUW DWW DQYlQGD� GH YLOO KHOOUH PHMOD RFK GHW lU LQJHW SUREOHP I|U PLJ lYHQ DWW

YL KDU SODWWIRUPHQ I|U GHUDV VNXOO�´

)UHGULN KDU JDQVND VWRUD P|MOLJKHWHU DWW VW\UD YLOND YHUNW\J VRP VND DQYlQGDV RFK LQWH L
DUEHWHW� +DQ PHQDU DWW WLGHQ lU GHQ IUlPVWD IDNWRUQ VRP EHJUlQVDU KRQRP RFK KDQV

��



DQYlQGQLQJ� )UHGULN NlQQHU HWW VWRUW I|UWURHQGH IUnQ VLQ FKHI VRP OnWHU KRQRP VW\UD YlOGLJW
P\FNHW� +DQ WURU DWW I|UHWDJVNXOWXUHQ VSHODU VWRU UROO� IUDPI|U DOOW V\QHQ Sn GLJLWDOD YHUNW\J
VRP ILQQV L OHGQLQJVJUXSSHUQD�

³2P OHGQLQJHQ LQWH lU LQWUHVVHUDG Vn NRPPHU GH LQWH SXVKD I|U GHW OLND P\FNHW RFK LQWH VW|WWD
OLND PnQJD Q\D LQLWLDWLY�´

6XSSRUWIXQNWLRQHUQD ILQQV LQRP E\UnQ RFK )UHGULN XSSOHYHU DWW GHW IXQJHUDU EUD HIWHUVRP GH
KDU HQ K|J WLOOJlQJOLJKHW� +DQ KDU JHQRPJnWW H�OHDUQLQJV L ROLND YHUNW\J GlU YLVVD lU
REOLJDWRULVND I|U VDPWOLJD RFK QnJUD VRP HQEDUW lU NRSSODGH WLOO UROOHQ )UHGULN KDU Sn E\UnQ�
+DQ KDU lYHQ JHQRPJnWW YLVVD XWELOGQLQJDU SULYDW RFK WLOOVDPPDQV PHG ,7�VSHFLDOLVWHUQD
XWYHFNODW VLQ NXQVNDS�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
, IUDPWLGHQ VHU )UHGULN SRWHQWLDO DWW DXWRPDWLVHUD VDPWOLJD PRPHQW VRP LQWH lU SURIHVVLRQHOO
EHG|PQLQJ I|U DWW EnGH I|UElWWUD HIIHNWLYLWHW RFK NYDOLWHW� $, RFK DXWRPDWLVHULQJ NDQ
SRWHQWLHOOW WD ERUW WUnNLJD RFK LQWH Vn JLYDQGH DUEHWVXSSJLIWHU� )UHGULN WURU DWW GLJLWDOLVHULQJHQ
NDQ In HIIHNWHU Sn DUEHWVEHODVWQLQJHQ RFK WU\FND QHU WRSSDUQD� YLONHW KDQ PHQDU NDQ JH HQ
ElWWUH ZRUN�OLIH EDODQFH�

���� *UHWD � /LWHQ %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

*UHWD lU �� nU JDPPDO RFK KDU DUEHWDW LQRP UHYLVLRQVEUDQVFKHQ L HOYD nU� +RQ KDU YDULW
DXNWRULVHUDG UHYLVRU VHGDQ ����� ,GDJ DUEHWDU KRQ Sn HQ PLQGUH E\Un PHQ KDU WLGLJDUH DUEHWDW
nWWD nU Sn HQ VW|UUH UHYLVLRQVE\Un� +HQQHV NXQGSRUWI|OM EHVWnU IUlPVW DY lJDUOHGGD DNWLHERODJ�
PHQ lU lYHQ UHYLVRU L HWW DQWDO ERVWDGVUlWWVI|UHQLQJDU RFK LGHHOOD I|UHQLQJDU� *UHWD DQYlQGHU L
VLWW GDJOLJD DUEHWH IUlPVW UHYLVLRQVSURJUDP� WUDQVDNWLRQVDQDO\V RFK DQDO\VIXQNWLRQHU L
ERNVOXWVSURJUDP� 6HGDQ HWW KDOYnU WLOOEDND DQYlQGHU KRQ lYHQ HWW H[WHUQW DQDO\VSURJUDP PHG
IOHU IXQNWLRQHU RFK LQWHJUDWLRQHU MlPI|UW PHG WUDQVDNWLRQVDQDO\VSURJUDPPHW� ([FHO lU HWW
DQQDW YHUNW\J VRP *UHWD DQYlQGHU IOLWLJW� +RQ EHG|PHU VLQ I|UPnJD PHG GH GLJLWDOD YHUNW\J
VRP KRQ DQYlQGHU VRP JRG� 'HW Q\D YHUNW\JHW DQYlQGV IUlPVW Sn VW|UUH XSSGUDJ PHG ROLND
VHULHU L ERNI|ULQJHQ� 5HYLVLRQHU VRP EUXNDU Jn VQDEEW DWW JHQRPI|UD VRP LQWH NUlYHU Vn
P\FNHW DQDO\VHU J|U KRQ RIWD VRP KRQ DOOWLG KDU JMRUW L GH lOGUH SURJUDPPHQ�

������ $WWLW\G RFK XSSIDWWQLQJ
*UHWD EHUlWWDU DWW KRQ KDU HQ SRVLWLY LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J L
UHYLVLRQVDUEHWHW� YLONHW JUXQGDU VLJ L DWW GHW XQGHUOlWWDU DUEHWHW� +RQ KDU UHODWLYW K|JD
I|UYlQWQLQJDU Sn Q\D YHUNW\J� -XVW DWW PLQVND DQWDOHW NQDSSWU\FN RFK Sn Vn VlWW HIIHNWLYLVHUD
UHYLVLRQHQ lU KHQQHV IUlPVW I|UYlQWDQ Sn Q\D YHUNW\J� +RQ WlQNHU WLOOEDND Sn WLGHQ Sn HQ
VW|UUH E\Un RFK GH YHUNW\J VRP IDQQV WLOOJlQJOLJD GlU� 9LG JUDQVNQLQJ DY VW|UUH ERODJ JDY
GHVVD SURJUDP LQWH VlUVNLOW P\FNHW YLONHW JMRUGH DWW *UHWD ILFN J|UD P\FNHW PDQXHOOW� 'HWWD
PHQDU KRQ JMRUGH DWW NUDYHQ VlQNWHV� (IWHUVRP NUDYHQ Sn UHYLVRUQ |NDU NRQWLQXHUOLJW PHQDU

��



*UHWD DWW KRQ I|UYlQWDU DWW Q\D YHUNW\J KMlOSHU WLOO I|U DWW JUDQVND Sn UlWW VlWW� +RQ IRUWVlWWHU DWW
EHUlWWD DWW IDNWRUHU VRP GHVLJQ RFK JUlQVVQLWW lU YLNWLJW� IUlPVW I|U DWW KRQ XSSOHYHU GHW VRP
UROLJDUH DWW DUEHWD L SURJUDP PHG HQ PRGHUQ GHVLJQ RFK I|U DWW HQNODUH QDYLJHUD I|U DWW Sn Vn
VlWW I|UVWn ElWWUH YDG PDQ J|U�

³-DJ W\FNHU GHW lU YLNWLJW DWW PDQ I|UVWnU YDG PDQ J|U RFK YDG VRP KlQGHU QlU PDQ WU\FNHU
GlU RFK GlU� Vn PDQ LQWH WU\FNHU Sn HQ NQDSS RFK VHGDQ YHW PDQ LQWH YDG VRP KlQW�´

+RQ lU OLNDGDQ QlU KRQ J|U HJQD ([FHO�ILOHU� DWW GHW VND YDUD VQ\JJW RFK SU\GOLJW� 'HWWD PHQDU
*UHWD I|U DWW DQGUD VND NXQQD |SSQD RFK I|UVWn YDG VRP lU JMRUW RFK KXU GHW lU JMRUW�
$UEHWVEHODVWQLQJHQ lU HQ IDNWRU VRP J|U DWW *UHWD LQWH XWQ\WWMDU YHUNW\JHQV DOOD IXQNWLRQHU
IXOOW XW� WURWV DWW KRQ YHW DWW GHW XQGHUOlWWDU L VOXWlQGDQ�

³'HW ILQQV I|UHWDJ MDJ ERUGH OlJJD LQ L GHW Q\D DQDO\VYHUNW\JHW� PHQ MDJ N|U YLGDUH L JDPOD
KMXOVSnU I|U DWW MDJ KDU P\FNHW DWW J|UD� 6n GHW lU JLYHW DWW GHW SnYHUNDU RFK GHW W\FNHU MDJ lU

MlWWHWUnNLJW�´

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
*UHWD PHQDU DWW HQ SRVLWLY HIIHNW DY GLJLWDOLVHULQJHQ lU IOHUDQYlQGDUVW|G L SURJUDPPHQ� QnJRW
VRP IDQQV Sn GHQ VW|UUH E\UnQ *UHWD DUEHWDGH Sn PHQ LQWH Sn E\UnQ KRQ DUEHWDU Sn LGDJ� 3n
JUXQG DY DWW VWRUOHNHQ Sn UHYLVLRQVWHDPHQ LQWH lU Vn VWRU L MlPI|UHOVH PHG DQGUD VW|UUH E\UnHU
XSSOHYHU KRQ LQWH GHWWD VRP QnJRW VW|UUH SUREOHP PHQ PHGJHU DWW KRQ |QVNDU DWW GHW KDGH
IXQQLWV� 8WYHFNOLQJHQ DY NXQGHUQDV UHGRYLVQLQJ lU QnJRW VRP RFNVn JLYLW HQ SRVLWLY HIIHNW Sn
UHYLVLRQVDUEHWHW JHQRP |NDG HIIHNWLYLWHW� 'lU PHQDU *UHWD DWW GHW LGDJ ILQQV HQ VPLGLJDUH
WLOOJnQJ WLOO PDWHULDO JHQRP LQVNDQQDGH GRNXPHQW RFK LQORJJQLQJ WLOO DIIlUVV\VWHP� 7LGLJDUH
YDU GHW WYXQJHW DWW nND XW I\VLVNW WLOO NXQGHQ RFK EOlGGUD L SlUPDU I|U DWW J|UD VWLFNSURY RFK
DQGUD NRQWUROOHU� QnJRW VRP LGDJ PHVWDGHOV J|UV GLJLWDOW� *UHWD QlPQHU HQ QDFNGHO PHG
GLJLWDOLVHUDGH UHYLVLRQHU NRSSODW WLOO I|UVWnHOVHQ�

³1lU MDJ E|UMDGH DUEHWD VRP UHYLVRU YDU DOOD UHYLVLRQVDNWHU L I\VLVND SlUPDU� YLONHW MDJ W\FNHU
YDU HQNODUH VRP Q\DQVWlOOG� 0DQ I|UVWnU PHU VDPPDQKDQJHW L I\VLVND SlUPDU lQ GLJLWDOD

SlUPDU�´

*UHWD XSSOHYHU LQWH DWW UHYLVLRQVNYDOLWHWHQ I|UlQGUDWV Sn JUXQG DY GLJLWDOLVHULQJHQ� +RQ PHQDU
DWW GHQ L VWlOOHW I|UlQGUDWV Sn JUXQG DY ULNWOLQMHU RFK WUHQGHU L EUDQVFKHQ� *UHWD SnSHNDU GRFN
DWW LQWURGXNWLRQHQ DY GLJLWDOD YHUNW\J P|MOLJJ|U PHU DQDO\V DY UHVXOWDWUlNQLQJHQ MlPI|UW PHG
I|UU�

³-DJ KDU KDIW lOGUH NROOHJRU VRP EHUlWWDW DWW PDQ I|UU EDUD WLWWDGH Sn EDODQVUlNQLQJHQ RFK
UHVXOWDWHW EOHY YDG GHW EOHY�´

*UHWD PHQDU DWW GHW IRUWIDUDQGH ILQQV IOHUD DUEHWVPRPHQW VRP KDGH NXQQDW HIIHNWLYLVHUDV
JHQRP GLJLWDO WHNQLN� IUDPI|U DOOW PHG LQWHJUDWLRQHU WLOO H[HPSHOYLV 6NDWWHYHUNHW RFK )RUWQR[
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I|U DWW VQDEEDUH RFK PHU SULFNVlNHUW NXQQD JHQRPI|UD JUDQVNQLQJ� +RQ EHUlWWDU RP
([FHO�YHUNW\J Sn KHQQHV WLGLJDUH DUEHWVSODWV VRP NXQGH JHQRPI|UD PHU DXWRPDWLVHUDGH
NRQWUROOHU� H[HPSHOYLV nOGHUVDQDO\V DY NXQGIRUGULQJDU� ,GDJ InU KRQ PDQXHOOW VLWWD RFK J|UD
HJQD DQDO\VHU L ([FHO VRP KDGH NXQQDW HIIHNWLYLVHUDV JHQRP DXWRPDWLRQ�

³(Q I|UGHO PHG DWW DQYlQGD GLJLWDOD YHUNW\J lU DWW DUEHWHW EOLU UROLJDUH� NDQVNH LQWH I|U GH
lOGUH� (QNODUH DWW LGHQWLILHUD DYYLNHOVHU I|U GMXSDUH JUDQVNQLQJ�´

*UHWD VHU VnUEDUKHWHQ VRP HQ QDFNGHO PHG GLJLWDOLVHULQJHQ� KDFNHUDWWDFNHU RFK G\OLNW� +RQ
EHUlWWDU DWW GHUDV SURJUDP OLJJHU Sn HQ VHUYHU RFK RP VHUYHUQ OLJJHU QHUH NDQ LQJHQ DUEHWD�
)|UGHOHQ lU DWW PDQ DOOWLG NRPPHU nW PDWHULDOHW RFK YHUNW\JHQ� PHQ VnUEDUKHWHQ lU DWW PDQ
LQWH KDU NRQWUROO |YHU GHP HQOLJW *UHWD� +RQ QlPQHU HQ DQQDQ QDFNGHO L DWW GHW LEODQG NDQ
YDUD QnJRW VRP LQWH lU NRPSOLFHUDW� PHQ QlU PDQ WLWWDU Sn GHW GLJLWDOW NlQQV GHW P\FNHW VW|UUH
lQ YDG GHW HJHQWOLJHQ lU� -lPI|UW PHG VW|UUH E\UnHU XSSOHYHU *UHWD DWW KHQQHV E\Un LQWH OLJJHU L
IUDPNDQW� PHQ DWW GH OLJJHU OLND OnQJW IUDP XU HWW GLJLWDOLVHULQJVSHUVSHNWLY VRP E\UnHU L
OLNQDQGH VWRUOHN�

³*HQHUHOOW WURU MDJ DWW GH IOHVWD PLQGUH E\UnHU lU OLWH I|UVLNWLJD� PDQ YLOO LQWH OLJJD L IUDPNDQW
I|U DWW GHW NRQVWDQW KlQGHU Vn P\FNHW�´

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
*UHWD XSSOHYHU LQWH DWW VRFLDOD IDNWRUHU SnYHUNDU KHQQHV DQYlQGQLQJ� PHQ EHWRQDU YLNWHQ DY
DWW KD HQ NXOWXU VRP XSSPXQWUDU WLOO DQYlQGQLQJ DY GLJLWDOD YHUNW\J Vn P\FNHW VRP P|MOLJW�
'HWWD I|U DWW In PHG DOOD Sn VDPPD VSnU I|U DWW XQGYLND JUXSSHULQJDU RFK OLNQDQGH� *UHWD
XSSOHYHU VLJ LQWH YDUD IRUFHUDG DWW DQYlQGD YLVVD W\SHU DY YHUNW\J YLONHW EHURU Sn DWW KRQ lU
PHG RFK EHVWlPPHU YLOND YHUNW\J VRP VND DQYlQGDV� +RQ XSSOHYHU KHOOHU LQJHW Sn KHQQHV
WLGLJDUH DUEHWVSODWV� PHU lQ DWW GHW IDQQV YLVVD NUDY Sn YHUNW\J YLG VW|UUH XSSGUDJ� *UHWDV
P|MOLJKHW DWW VW\UD YLOND YHUNW\J VRP VND DQYlQGDV RFK LQWH lU VWRU L HJHQVNDS DY
NYDOLWHWVDQVYDULJ� +RQ PHQDU DWW VDPWOLJD DQVWlOOGD Sn E\UnQ KDU P|MOLJKHW DWW |QVND RFK
I|UV|ND VW\UD YLOND YHUNW\J VRP VND DQYlQGDV RFK LQWH HIWHUVRP GH lU HQ UHODWLYW VHWW OLWHQ
E\Un� *UHWD PHQDU DWW I|UHWDJVNXOWXUHQ VSHODU VWRU UROO� DWW PDQ YLOO RFK VND GLJLWDOLVHUD VLJ Vn
P\FNHW VRP P|MOLJW� +RQ SnSHNDU DWW GHW lU GHW VRP YlQWDU RDYVHWW RFK DWW GHW Gn lU ElWWUH DWW
J|UD GHW QX PHQ DWW GHW LQWH EHK|YHU Jn IRUW� +HQQHV E\Un XSSPXQWUDU VRP VDJW WLOO
DQYlQGQLQJ DY GLJLWDOD YHUNW\J� PHQ NDQ XSSOHYD SUREOHP PHG GH VXSSRUWIXQNWLRQHU VRP
ILQQV�

³0HQ L YLVVD IUnJRU NDQ PDQ NlQQD DWW GH VRP NDQ SURJUDPPHQ LQWH I|UVWnU UHGRYLVQLQJ RFK
UHYLVLRQ RFK YDG YL YLOO In XW DY YHUNW\JHQ� YLONHW NDQ J|UD PLJ IUXVWUHUDG�´

*UHWD XSSOHYHU UHVXUVHUQD VRP ILQQV WLOOJlQJOLJD I|U PLQGUH E\UnHU VRP LQWH KDU HJQD V\VWHP
VRP EHJUlQVDGH� +RQ EHUlWWDU DWW GHW L VWRUW VHWW HQEDUW IXQQLWV WYn DOWHUQDWLY DWW YlOMD Sn� PHQ
DWW GHW E|UMDW NRPPD Q\D DOWHUQDWLY XQGHU GH VHQDVWH nUHQ� 'H UHYLVLRQVSURJUDP VRP ILQQV
LGDJ lU PHVW GRNXPHQWDWLRQVYHUNW\J PHG HWW WLOOK|UDQGH DQDO\VSURJUDP� RFK *UHWD NlQQHU DWW
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GHW ILQQV HWW EHKRY DY G\QDPLVND SURJUDP VRP XSSGDWHUDV NRQWLQXHUOLJW� *UHWD lU VMlOYOlUG L
GH lOGUH SURJUDPPHQ PHQ KDU JHQRPJnWW XWELOGQLQJ L GHW Q\D DQDO\VSURJUDPPHW� %\UnQ KDU
lYHQ KDIW NXQVNDSVXWE\WH I|U GH DQVWlOOGD I|U DWW KMlOSD RFK XWYHFNOD YDUDQGUD L YHUNW\JHQ�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
(Q XWPDQLQJ lU DWW KLWWD HWW SURJUDP VRP KMlOSHU RFK DWW In LQ DOOW L GHW Q\D SURJUDPPHW� *UHWD
PHQDU DWW GHW OlWW EOLU DWW PDQ IDOOHU WLOOEDND Sn HWW JDPPDOW DUEHWVVlWW VRP PDQ YHW H[DNW KXU
GHW JnU WLOO� +RQ QlPQHU HQ DQQDQ XWPDQLQJ L KXU OnQJW IUDP PDQ VND YDUD L GLJLWDOLVHULQJHQ
HIWHUVRP GHW VWlQGLJW NRPPHU Q\D UHJOHULQJDU� *UHWD EHUlWWDU DWW UHYLVLRQ I|U /&( �OHVV
FRPSOH[ HQWLWLHV� GlU PnQJD DY E\UnQV NXQGHU IDOOHU LQ XQGHU lU HQ DQOHGQLQJ DWW YlQWD PHG HWW
Q\WW UHYLVLRQVSURJUDP� $, L UHYLVLRQVEUDQVFKHQ VHU *UHWD EnGH VRP QnJRW KlIWLJW RFK OlVNLJW�
+RQ WURU DWW XWPDQLQJHQ PHG $, NRPPHU YDUD DWW In IRON DWW DQYlQGD GHW�

³6HQ KDU MDJ RFNVn VYnUW DWW VH YDG $, NDQ KMlOSD WLOO PHG� HIWHUVRP MDJ lU HQ PlQQLVND PHG
NRQWUROOEHKRY VRP KDU VYnUW DWW VOlSSD VDNHU�´

, IUDPWLGHQ WURU *UHWD DWW NXQGUHODWLRQHQ NRPPHU DWW EHVWn L IRUP DY HQ NRQVXOWUROO� +RQ
EHVNULYHU NRQWDNWHQ PHG NXQGHUQD VRP SHUVRQOLJ RFK DWW NXQGHUQD XSSVNDWWDU UHODWLRQHQ�
*UHWD PHQDU DWW UROOHQ NDQ NRPPD DWW I|UlQGUDV� PHQ LQWH I|UVYLQQD� +RQ SnSHNDU DWW GHW lU HQ
VnGDQ W\QJG Sn UHYLVLRQ RFK HQ UHYLVRU IUnQ IOHUD KnOO� PHG SHQQLQJWYlWW RFK DQGUD NUDY� *UHWD
PHQDU DWW HIWHUVRP HQ UHYLVLRQ EHVWnU DY H[WUHPW P\FNHW EHG|PQLQJDU Vn NDQ DUEHWHW LQWH
HUVlWWDV DY $,�

³'HW NDQ YDUD DWW HQ URERW HOOHU $, VlJHU DWW HWW NRQWR HOOHU WUDQVDNWLRQ lU IHO� PHQ VNXOOH MDJ
WLWWD Sn GHQ Vn VNXOOH MDJ VlJD DWW GHQ DYYLNHU RFK GHW EHURU Sn GHW KlU RFK GHW KlU� )|U DOOW lU

LQWH VYDUW HOOHU YLWW�´

���� +DQV � /LWHQ %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

+DQV KDU DUEHWDW VRP UHYLVRU VHGDQ ����� YLONHW LQQHElU DWW KDQ KDU YDULW DNWLY LQRP EUDQVFKHQ
L �� nU� $Y GHVVD �� nU KDU KDQ nWWD nUV HUIDUHQKHW IUnQ HQ VW|UUH E\Un LQQDQ KDQ IDQQ VLQ
SDVVLRQ I|U PLQGUH lJDUOHGGD I|UHWDJ� 'HWWD UHVXOWHUDGH L DWW KDQ VWDUWDGH HQ HJHQ E\Un VRP
GHOV DUEHWDU PHG UHQRGODG UHYLVLRQ� PHQ RFNVn XWYHFNOLQJ� XWELOGQLQJ RFK UHGRYLVQLQJ� , VLWW
GDJOLJD DUEHWH DQYlQGHU +DQV IUDPI|U DOOW 0LFURVRIW�SDNHWHW RFK DQGUD� IUlPVW PROQEDVHUDGH�
YHUNW\J� %\UnQ I|UV|NHU OLJJD YlOGLJW OnQJW IUDP L GLJLWDOLVHULQJHQ� GlU GH WURU P\FNHW Sn DWW
NXQQD YHUNW\JHQ VMlOYD I|U DWW VHGDQ OlUD XW WLOO NXQGHUQD� +DQV DQYlQGHU VnOHGHV IOHUD
$,�EDVHUDGH YHUNW\J� EODQG DQQDW &KDW*37 � RFK 0LFURVRIW &RSLORW� 'HQ VLVWQlPQGD DQYlQGV
L QXOlJHW HQEDUW Sn HQJHOVND� PHQ +DQV lU LYULJ Sn DWW In WD GHO DY GHQ VYHQVND YHUVLRQHQ VRP
ODQVHUDV LQRP NRUW� +DQV EHUlWWDU DWW E\UnQ LQWH KDU QnJUD HJHQXWYHFNODGH YHUNW\J� YLONHW
IUDPI|U DOOW EHURU Sn UHVXUVHUQD� +DQ WURU LQWH KHOOHU Sn DWW XWYHFNOD HJQD $,�YHUNW\J� YDUNHQ
VRP VWRU HOOHU OLWHQ E\Un�
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³9L WURU LQWH Sn DWW XWYHFNOD GHW VMlOYD� 0DQ PnVWH SRVLWLRQHUD VLJ� RFK GlU lU YL LQWH LGDJ� -DJ
WURU LQWH DWW PnQJD NRPPHU DWW J|UD GHW� -DJ WURU LQWH HQV DWW GHW lU %LJ � VRP KnOOHU Sn PHG

GHW� 'HW lU RIWDVW NRSSOLQJHQ WLOO GHW MDJ QlPQGH� 2SHQ$, RFK 0LFURVRIW�´

2P +DQV VNXOOH XWYlUGHUD VLQ I|UPnJD RFK NXQVNDS PHG GLJLWDOD YHUNW\J Vn EHG|PHU KDQ
GHP VRP JRGD� +DQ EHUlWWDU lYHQ DWW VW|GSURJUDPPHQ YLG VLGDQ RP VWDQGDUG�
UHYLVLRQVSURJUDPPHW lU GH VRP KDQ NDQ DQYlQGD PHU HOOHU PLQGUH� $QOHGQLQJHQ WLOO GHW lU DWW
GHW ILQQV P\FNHW IOHU VW|GSURJUDP lQ UHYLVLRQVSURJUDP� YLONHW J|U DWW KDQ NDQ YlOMD XWLIUnQ
VPDN RFK W\FNH�

������ $WWLW\G RFK XSSIDWWQLQJ
+DQV VYDUDU DWW KDQ KDU HQ SRVLWLY LQVWlOOQLQJ WLOO GLJLWDOLVHULQJHQ� PHQ VHU IOHUD QHJDWLYD
DVSHNWHU L QXOlJHW� +DQ SnSHNDU DWW GLJLWDOD YHUNW\J� WURWV DWW GH RIWD IUDPKnOOV VRP
HIIHNWLYLWHWVK|MDQGH� L VMlOYD YHUNHW NDQ YDUD WLGVNUlYDQGH DWW OlUD VLJ RFK DWW GH LQWH DOOWLG
IXQJHUDU VRP WlQNW� +DQV LIUnJDVlWWHU RFNVn RP NYDOLWHWHQ Sn DUEHWHW YHUNOLJHQ I|UElWWUDV PHG
GLJLWDOLVHULQJHQ� RFK XWWU\FNHU HQ QRVWDOJL I|U GHQ WLG Gn SDSSHU RFK SHQQD GRPLQHUDGH� YLONHW
KDQ XSSOHYHU JDY NXQGHQ PHU YlUGH I|U SHQJDUQD� +DQ PHQDU DWW GLJLWDOLVHULQJHQ NDQ OHGD WLOO
DWW PDQ I|UORUDU KHOKHWVSHUVSHNWLYHW RFK DWW IRNXV VNLIWDU IUnQ DWW OHYHUHUD NYDOLWDWLY UHYLVLRQ
WLOO DWW HQGDVW GRNXPHQWHUD� +DQV VHU HQ YLVV Q|GYlQGLJKHW RFK WYnQJ L DWW KlQJD PHG L
GLJLWDOLVHULQJHQ� GHOYLV Sn JUXQG DY NUDY IUnQ P\QGLJKHWHU� PHQ lU VNHSWLVN WLOO DWW GHWWD
IDNWLVNW OHGHU WLOO ElWWUH NYDOLWHW�

³,GDJ lU GHW YLNWLJDUH DWW GRNXPHQWHUD lQ DWW JH EUD UHYLVLRQ� 'HW lU HJHQWOLJHQ KHPVNW� >��@
0DQ KDU HQ WHQGHQV WLOO DWW PDQ YLOO GUlQNDV L SDSSHU�´

'HQ SRVLWLYD NlQVODQ NULQJ GLJLWDOLVHULQJHQ JUXQGDU VLJ PHU L IUDPWLGHQ� GlU KDQV I|UKRSSQLQJ
lU K|J DWW GHW NRPPHU EOL EUD� 1lU GHW NRPPHU WLOO DQYlQGDUYlQOLJKHW Vn DQVHU +DQV DWW GHW lU
P\FNHW YLNWLJW� $UEHWVEHODVWQLQJHQ XWWU\FNHU +DQV lYHQ EOLU HWW SUREOHP QlU PDQ VND OlUD VLJ
Q\D YHUNW\J� DWW GHW LGDJ lU HQ I|U KnUG EHODVWQLQJ Sn UHYLVRUHUQD� +DQ XWWU\FNHU DWW GHW lU
YLNWLJW DWW KD UROLJW RFK KD WLOOUlFNOLJW PHG WLG I|U DWW LPSOHPHQWHULQJHQ DY Q\D YHUNW\J VND Jn
Vn VPLGLJW VRP P|MOLJW�

³/lUD VLJ� 'HW J|U PDQ MX ElVW VRP EDUQ� RFK GHW lU MX L OHNHQ�´

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
+DQV EHVNULYHU UHYLVLRQVDUEHWHW VRP PHU I\UNDQWLJW LGDJ MlPI|UW PHG WLGLJDUH� GlU GHW IDQQV
PHU XWU\PPH I|U GLDORJ RFK GLVNXVVLRQ� +DQ W\FNHU DWW GDJHQV UHYLVLRQVDUEHWH lU PHU VW\UW DY
UHJHOYHUN RFK PLQGUH DY SURIHVVLRQHOOD EHG|PQLQJDU�

³)|UU SUDWDGH PDQ PHU� 9DG lU GHW VRP NDQ Jn IHO" +XU VND YL WlQND KlU" /LWH PHU PHG
VQDFNHW UXQW RPNULQJ� 1X lU GHW� 5HYLVRUVLQVSHNWLRQHQ W\FNHU Vn KlU� Gn J|U YL Vn VRP

UHYLVRUVLQVSHNWLRQHQ W\FNHU�´

��



+DQV XSSOHYHU DWW KDQV E\Un OLJJHU L IDV PHG GLJLWDOLVHULQJHQ MlPI|UW PHG DQGUD E\UnHU� +DQ
I|UNODUDU GRFN DWW UHYLVLRQVEUDQVFKHQ lU HIWHU DQGUD RPUnGHQ VRP H[HPSHOYLV UHGRYLVQLQJ L
GLJLWDOLVHULQJVSURFHVVHQ� +DQ SHNDU Sn DWW UHYLVLRQ LQWH lU OLND GLJLWDOLVHUDG VRP DQGUD
VHNWRUHU� GHOYLV Sn JUXQG DY GH K|JD NRVWQDGHUQD I|U DWW XWYHFNOD VSHFLDOLVHUDGH
UHYLVLRQVSURJUDP RFK GHQ EHJUlQVDGH PDUNQDGHQ L 6YHULJH� (Q IDNWRU VRP ELGUDU WLOO
EUDQVFKHQV WU|JDUH LPSOHPHQWHULQJ DY GLJLWDOD YHUNW\J lU nOGHUVVWUXNWXUHQ LQRP \UNHW� YLONHW
KDQ DQVHU NDQ KlPPD LQI|UDQGHW DY Q\ WHNQLN� 7URWV GHWWD VHU +DQV I|UGHODU PHG GLJLWDOD
YHUNW\J� VlUVNLOW QlU GHW JlOOHU DWW KDQWHUD VWRUD YRO\PHU DY GDWD� YLONHW NDQ HIIHNWLYLVHUD YLVVD
GHODU DY UHYLVLRQVDUEHWHW� 0HQ KDQ SnSHNDU RFNVn QDFNGHODU� VnVRP DWW GLJLWDOD YHUNW\J NDQ
EHJUlQVD NUHDWLYW RFK NULWLVNW WlQNDQGH�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
+DQV WURU LQWH DWW DQVWlOOGD NlQQHU VLJ SUHVVDGH DWW DQYlQGD YHUNW\J GH LQWH JLOODU� +DQ
XQGHUVWU\NHU GRFN DWW OlUDQGHW RFK EHKlUVNDQGHW DY Q\D GLJLWDOD YHUNW\J NDQ YDUD XWPDQDQGH
RFK DWW GHW ILQQV ROLND XSSIDWWQLQJDU RP YHUNW\JHQ LQRP DUEHWVSODWVHQ� +DQV EHWRQDU DWW KDQ
KDU HQ YLVV P|MOLJKHW DWW VW\UD YLOND GLJLWDOD YHUNW\J VRP DQYlQGV� PHQ HUNlQQHU DWW KDQ LQWH
NDQ NRQWUROOHUD DOOW� +DQ XSSPXQWUDU VLQD DQVWlOOGD DWW I|UHVOn ElWWUH YHUNW\J RFK LGpHU� RFK
EHNUlIWDU DWW I|UHWDJVNXOWXUHQ VSHODU HQ VWRU UROO L KXU GLJLWDOD YHUNW\J DGRSWHUDV RFK DQYlQGV�
%\UnQ KDU EnGH HQ LQWHUQ RFK H[WHUQ VXSSRUWIXQNWLRQ VRP ILQQV WLOOJlQJOLJ I|U DWW KMlOSD WLOO
PHG WHNQLVND SUREOHP RFK IXQJHUDU YlO HQOLJW +DQV� 1lU GHW JlOOHU WLOOJnQJHQ Sn GLJLWDOD
YHUNW\J Sn PDUNQDGHQ DQVHU KDQ DWW XWEXGHW lU P\FNHW EHJUlQVDW RFK DWW GHW RIWD SUDWDV RP Q\
XWYHFNOLQJ VRP DOGULJ UHDOLVHUDV� +DQ XWWU\FNHU HQ OlQJWDQ HIWHU IOHU PROQEDVHUDGH O|VQLQJDU�
lYHQ RP KDQ QRWHUDU DWW P\FNHW UHGDQ ODJUDV L PROQHW� PHQ LQWH WLOOUlFNOLJW�

³3UREOHPHW lU DWW GHW SUDWDV RP DWW DOOWLQJ lU Sn *� PHQ GHW KlQGHU LQJHQWLQJ� 'HW VND
NRPPD LPRUJRQ� PHQ L PRUJRQ NRPPHU DOGULJ NlQQV GHW VRP�´

+DQV HUEMXGHU EnGH LQWHUQD RFK H[WHUQD XWELOGQLQJVP|MOLJKHWHU WLOO VLQD DQVWlOOGD I|U DWW
VlNHUVWlOOD DWW GH lU YlOXWELOGDGH RFK NRPSHWHQWD L DWW DQYlQGD GLJLWDO WHNQLN� +DQ OlJJHU lYHQ
VWRU YLNW YLG DWW DOOD VND YDUD GHODNWLJD L LPSOHPHQWHULQJVIDVHQ� DWW LPSOHPHQWDWLRQHQ VND In WD
WLG VDPW DWW PDQ VND O\VVQD RFK GHOD HUIDUHQKHWHU PHG YDUDQGUD�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
+DQV VHU EnGH P|MOLJKHWHU RFK XWPDQLQJDU VRP GLJLWDOD YHUNW\J RFK $, NDQ PHGI|UD I|U
UHYLVLRQVDUEHWHW� (Q FHQWUDO IUnJD KDQ O\IWHU lU UHYLVRUQV UROO RFK UHOHYDQV L IUDPWLGHQ� VSHFLHOOW
RP GLJLWDOD YHUNW\J IRUWVlWWHU DWW XWYHFNODV RFK EOL DOOWPHU VRILVWLNHUDGH� +DQV VHU SRWHQWLDO L
DWW GLJLWDOD YHUNW\J NDQ J|UD GHW P|MOLJW I|U UHYLVRUHU DWW HUEMXGD PHU RPIDWWDQGH WMlQVWHU� PHQ
KDQ lU RFNVn RUROLJ I|U RP UHYLVRUHUQDV QXYDUDQGH UROOHU RFK IXQNWLRQHU NRPPHU DWW I|UEOL
Q|GYlQGLJD� +DQ QlPQHU DWW lYHQ RP Q\D MREE NDQ VNDSDV JHQRP GHVVD I|UlQGULQJDU� Vn NDQ
GHW EOL VYnUDUH I|U Q\DUH RFK \QJUH UHYLVRUHU DWW HWDEOHUD VLJ L EUDQVFKHQ MlPI|UW PHG PHU
HUIDUQD VHQLRUHU VRP KDU HQ ElWWUH I|UPnJD DWW VH RFK I|UVWn GHW VW|UUH VDPPDQKDQJHW� +DQV lU
VNHSWLVN WLOO $,�V QXYDUDQGH XSSKDXVVQLQJ RFK VHU GHW VRP HQ SRWHQWLHOO �EXEEOD��

��



³-DJ WURU RFNVn DWW $, lU OLWH KDMSDW MXVW QX� 'HW lU LQWH *XG� RP PDQ VlJHU Vn� VRP DOOD
DQGUD VlJHU� -DJ WURU LQWH GHW� lYHQ RP DOOD DQGUD WURU GHW�´

+DQ LIUnJDVlWWHU GHQ XWEUHGGD XSSIDWWQLQJHQ DWW $, NRPPHU DWW UHYROXWLRQHUD DOOW� RFK I|UXWVHU
L VWlOOHW HQ PHU PnWWIXOO SnYHUNDQ Sn UHYLVLRQVEUDQVFKHQ� +DQ VHU IUDP HPRW HQ IUDPWLG GlU
WHNQLNHQ� VlUVNLOW PROQEDVHUDGH O|VQLQJDU� LQWHJUHUDV PHU L EUDQVFKHQ� PHQ I|UEOLU I|UVLNWLJ L
VLQD I|UYlQWQLQJDU RP $,�V WRWDOD HIIHNW�

���� ,VDN � /LWHQ %\Un
������ 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

,VDN KDU DUEHWDW VRP UHYLVRU L � nU� YDUDY � nU VRP DXNWRULVHUDG� +DQ KDU KDQG RP QlVWDQ ��
ROLND PLQGUH� lJDUOHGGD ERODJ L ROLND EUDQVFKHU� ,VDN DQYlQGHU PnQJD ROLND GLJLWDOD YHUNW\J�
GlULEODQG HWW UHYLVLRQVSURJUDP� IOHUWDOHW PROQWMlQVWHU RFK 0LFURVRIW�SDNHWHW� 9LOND YHUNW\J
PDQ DQYlQGHU VNLOMHU VLJ RFNVn OLWH nW IUnQ SHUVRQ WLOO SHUVRQ� EHURHQGH Sn YLOND NXQGHU PDQ
KDU� EHUlWWDU ,VDN�

³(IWHUVRP YL KDU Vn PnQJD ROLND NXQGHU Vn EHK|YHU YL MX RFNVn KD WLOOJnQJ WLOO QlVWDQ DOOD
GLJLWDOD YHUNW\J EDUD I|U DWW GH KDU GHW� +DU GH ; lU GHW EUD RP YL KDU ;� RP GH KDU < lU GHW

EUD RP YL KDU <�´

,VDN DQYlQGHU L GDJVOlJHW LQJHW 53$ HOOHU $,�EDVHUDW YHUNW\J L UHYLVLRQHQ� PHQ QlPQHU DWW GH
lU Sn YlJ DWW E\WD UHYLVLRQVSURJUDP IUnQ HWW OLWH PHU JDPPDOPRGLJW� 'HW Q\DUH YHUNW\JHW VND
NXQQD WLOOKDQGDKnOOD YLVVD $,�EDVHUDGH RFK DXWRPDWLVHUDGH WMlQVWHU� VDPW VND NXQQD LQWHJUHUDV
PRW IOHUD DQGUD SURJUDP RFK V\VWHP� ,VDN DQVHU VLQ NXQVNDS RFK I|UPnJD YDUD JRG PHG
GLJLWDOD YHUNW\J� YLONHW J|U DWW KDQ KDU OlWW DWW LQWHJUHUD RFK OlUD VLJ GHVVD� 1lU ,VDN InU IUnJDQ
RP KDQ DQYlQGHU YLVVD SURJUDP PHU HOOHU PLQGUH Vn VYDUDU KDQ DWW KDQ DQYlQGHU GHP VRP KDQ
lU PHVW EHNYlP PHG�

³+DU PDQ OlUW VLJ QnJRQWLQJ Vn YlQMHU PDQ VLJ YLG GHW RFK Vn EOLU GHW WU\JJW� 6HQ Vn KDU YL Vn
P\FNHW DWW J|UD KHOD WLGHQ DWW PDQ LQWH DOOWLG KLQQHU VlWWD VLJ LQ L DOOW Q\WW�´

������ $WWLW\G RFK XSSIDWWQLQJ
,VDN |YHUJULSDQGH LQVWlOOQLQJ WLOO GLJLWDOLVHULQJHQ lU SRVLWLY� IUDPI|U DOOW GLJLWLVHULQJHQ� DWW DOOW
QXPHUD ILQQV L GLJLWDOW IRUPDW L VWlOOHW I|U L SlUPDU� +DQ PHQDU GRFN Sn DWW GHW ILQQV PRPHQW
VRP J|U DWW KDQ NDQ In HQ QHJDWLY ELOG DY GLJLWDOLVHULQJHQ� ,VDN SHNDU Sn DWW L KDQV E\Un� GlU GH
KDU Vn PnQJD ROLND YHUNW\J� KDU ELGUDJLW WLOO DWW P\FNHW LQWH lU V\QNDW� 3URJUDPPHQ SUDWDU LQWH
PHG YDUDQGUD RFK lU PnQJD ROLND O|VHQRUG DWW KnOOD NROO Sn� EODQG DQQDW� 7URWV GHW OlJJHU KDQ
VWRU YLNW YLG DWW I|UV|ND YDUD SRVLWLY� Gn KDQ WURU DWW GHW NRPPHU J\QQD KRQRP L IUDPWLGHQ�

³0LQ JUXQG lU DWW GHW lU YLNWLJW DWW PDQ KDU HQ SRVLWLY LQVWlOOQLQJ� )|U GHW NlQQV MX VRP DWW
GHW LQWH JnU DWW GXFND I|U XWYHFNOLQJHQ KHOOHU� 'HW lU MX GHW VRP VNHU RFK GHW PnVWH PDQ KlQJD

Sn�´

��



,VDN EHVNULYHU DWW KDQ KDU JDQVND VWRUD I|UYlQWQLQJDU Sn DWW HWW Q\WW YHUNW\J VND J|UD KDQV
DUEHWH PHU HIIHNWLYW� 'HVLJQHQ Sn YHUNW\JHW W\FNHU ,VDN SnYHUNDU WLOO YLVV GHO� GHW YLNWLJDVWH lU
DWW GHW VND IXQJHUD� +DQ SnSHNDU GRFN DWW KDQV DWWLW\G WLOO GH GLJLWDOD YHUNW\JHQ I|UVWlUNV RP
GHW VHU EUD XW� lU HQNHOW RFK IUDPI|U DOOW lU IOH[LEOD� )OH[LELOLWHWHQ lU HQOLJW ,VDN GHW YLNWLJDVWH�
VDPW DWW WU|VNHOQ I|U DWW OlUD VLJ YHUNW\JHW lU OnJ�

³6ND PDQ XWYHFNOD HWW SURJUDP LGDJ RFK GHW lU VWDWLRQlUW« 'n NRPPHU LQJHQ DWW N|SD GHW�
'HW NRPPHU LQWH DWW KlQGD�´

,VDN XSSOHYHU DWW DUEHWVEHODVWQLQJHQ SnYHUNDU RIWD YLOMDQ RFK P|MOLJKHWHQ DWW OlUD VLJ RFK
LQWHJUHUD Q\D YHUNW\J� (QOLJW ,VDN lU GHW VlUVNLOW VYnUW DWW LPSOHPHQWHUD Q\D V\VWHP XQGHU
YnUHQ� Gn DUEHWVEHODVWQLQJHQ lU VRP K|JVW� lYHQ RP GHW HJHQWOLJHQ VNXOOH YDUD GHQ PHVW
ORJLVND WLGHQ I|U VnGDQD I|UlQGULQJDU� 'HWWD HIWHUVRP PHGDUEHWDUQD KDGH EOLYLW WYLQJDGH DWW
OlUD VLJ GHW Q\D V\VWHPHW VDPW DWW DOOD NXQGHU DXWRPDWLVNW KDGH UHJLVWUHUDWV L GHW Q\D V\VWHPHW�
3n K|VWHQ XSSOHYHU ,VDN DWW In KDU YLOMDQ DWW E\WD V\VWHP HIWHUVRP LQFLWDPHQWHQ I|U DWW J|UD GHW
lU OnJD�

³1lU lU GHW HWW EUD WLOOIlOOH HJHQWOLJHQ" 'HW NRPPHU DOGULJ DWW YDUD HWW EUD WLOOIlOOH� Vn PDQ InU
QRJ EDUD J|UD GHW�´

,VDN WDU XSS DWW GHW ILQQV HQ NXOWXUHOO RFK SUDNWLVN WYHNVDPKHW EODQG PHGDUEHWDUQD� VlUVNLOW
lOGUH UHYLVRUHU RFK GH VRP LQWH lU OLND WHNQLVNW EHYDQGUDGH� YLONHW J|U |YHUJnQJHQ WLOO Q\D
V\VWHP XWPDQDQGH�

������ 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
, RFK PHG GH K|JD NUDYHQ RP GRNXPHQWDWLRQ IUnQ H[WHUQD DNW|UHU Vn DQVHU ,VDN DWW KDQV E\Un
LQWH KDGH NODUDW GHWWD XWDQ GH GLJLWDOD YHUNW\JHQ� RFK WlQNHU WLOOEDND Sn GHQ WLG Gn DOOW
GRNXPHQWHUDGHV L SlUPDU� +DQ PHQDU DWW GHW lYHQ NlQQV P\FNHW VlNUDUH DWW KD DOOW PDWHULDO
GLJLWDOW� lYHQ RP KDQ LQVHU ULVNHUQD PHG DWW EOL XWVDWW I|U F\EHUDWWDFNHU� (Q DQQDQ I|UGHO PHG
GLJLWDOLVHULQJHQ HQOLJW ,VDN lU DWW DOOW lU P\FNHW PHU OlWWLOOJlQJOLJW QX lQ YDG GHW YDU I|UU�
YLONHW KDU VSDUDW P\FNHW WLG� +DQ VHU GLJLWDOLVHULQJ VRP HWW NUDIWIXOOW YHUNW\J I|U VWRUD I|UHWDJ
PHG RPIDWWDQGH WUDQVDNWLRQHU PHQ SnSHNDU DWW PLQGUH I|UHWDJ IRUWIDUDQGH I|UOLWDU VLJ P\FNHW
Sn PDQXHOO JUDQVNQLQJ� ,VDN lU WYHNVDP WLOO RP $, RFK DXWRPDWLVHULQJ KHOW NDQ HUVlWWD
SHUVRQOLJD P|WHQ RFK GHQ GHWDOMHUDGH JUDQVNQLQJ VRP NUlYV L PLQGUH I|UHWDJ� DWW GHW lU VYnUW
DWW VWDQGDUGLVHUD�

³9L NDQ LQWH I|UOLWD RVV OLND P\FNHW Sn DQDO\VHU� bJDUQD NDQVNH VlJHU DWW LEODQG KDU GH WDJLW
OLWH O|Q� ,EODQG KDU GH LQWH WDJLW O|Q� RFK Vn YLGDUH�´

+DQ HUNlQQHU DWW YLVVD DUEHWVPRPHQW L GDJVOlJHW� VRP GRNXPHQWDWLRQ RFK YLVVD NRQWUROOHU�
NDQ HIIHNWLYLVHUDV JHQRP GLJLWDOLVHULQJ� bQGn IUDPKnOOHU KDQ YLNWHQ DY DWW EHKnOOD HQ
SHUVRQOLJ WRXFK L VLWW DUEHWH� RFK KDQ lU RUROLJ I|U DWW UHYLVLRQV\UNHW NDQ I|UORUD VLQ PlQVNOLJD
DVSHNW� 8W|YHU GHW VHU KDQ LQWH QnJUD QDFNGHODU PHG GLJLWDOLVHULQJHQ� ,VDN EHWRQDU DWW KDQ

��



XSSOHYHU DWW E\UnQ OLJJHU L IUDPNDQW PHG GLJLWDOLVHULQJHQ MlPI|UW PHG DQGUD PLQGUH E\UnHU�
PHQ DWW GH VW|UUH E\UnHUQD OLJJHU OnQJW IUDPI|U�

������ 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
,VDN XSSOHYHU LQWH HWW GLUHNW WU\FN DWW DQYlQGD VSHFLILND YHUNW\J EDUD I|U DWW DQGUD J|U GHW� PHQ
HUNlQQHU DWW GHW ILQQV YLVVD I|UYlQWQLQJDU RFK QRUPHU LQRP E\UnQ QlU GHW JlOOHU GLJLWDOLVHULQJ�
7LOO H[HPSHO lU DQYlQGQLQJ DY WLGUDSSRUWHULQJ RFK YLVVD DSSOLNDWLRQHU REOLJDWRULVND Sn JUXQG
DY GHUDV Q|GYlQGLJKHW L DUEHWVIO|GHW�

6n MDJ VNXOOH LQWH VlJD DWW GHW KDU PHG JUXSSWU\FN DWW J|UD� HOOHU VRFLDOD IDNWRUHU� 8WDQ GHW
KDQGODU MX PHU RP DWW DOOD I|UVWnU DWW GHW lU Q|GYlQGLJW� >���@ 'HW lU VRP DWW lWD EURFFROL W\S�´

,VDN EHWRQDU DWW KDQV E\Un KDU HQ |SSHQ NXOWXU GlU DQVWlOOGD KDU IULKHWHQ DWW GLVNXWHUD RFK
SnYHUND YLOND GLJLWDOD YHUNW\J VRP DQYlQGV� 'HWWD WURU KDQ NDQ VNLOMD VLJ IUnQ VW|UUH
RUJDQLVDWLRQHU GlU EHVOXW RP GLJLWDOD YHUNW\J NDQ YDUD PHU WRSSVW\UGD� +DQ EHVNULYHU E\UnQV
NXOWXU VRP LQNOXGHUDQGH RFK IOH[LEHO� GlU LQGLYLGXHOOD EHKRY RFK SUHIHUHQVHU NDQ WDV L
EHDNWDQGH� 'HWWD WLOOnWHU DQSDVVQLQJDU RFK SHUVRQOLJD YDO DY YHUNW\J� YLONHW J|U DWW ,VDN InU
YlOMD YLOND YHUNW\J VRP SDVVDU KRQRP�

7LOO H[HPSHO lU MDJ MX GHQ HQGD VRP DQYlQGHU SURJUDP ; I|U DWW MDJ EHK|YHU KD GHW
SURJUDPPHW� RFK GHW lU MX LQJHQ VRP KDU VDJW QnJRQWLQJ PRW GHW� 6QDUDUH WYlUWRP� DWW GHW lU

NODUW DWW MDJ VND KD GHW RP GHW KMlOSHU PLJ L PLWW DUEHWH�´

,VDN SRlQJWHUDU lYHQ DWW E\UnQ lU SURDNWLY L VLWW HQJDJHPDQJ PHG WHNQLNXWYHFNODUH� YLONHW
ELGUDU WLOO DWW DQSDVVD GLJLWDOD YHUNW\J HIWHU GHUDV VSHFLILND EHKRY� 'HWWD VNHU Sn GHW Q\DUH
UHYLVLRQVSURJUDPPHW VRP lU XQGHU XWYHFNOLQJ� +DQ VHU GHWWD VRP HQ YLNWLJ GHO DY DWW KnOOD
GLJLWDOD YHUNW\J UHOHYDQWD RFK HIIHNWLYD I|U GHUDV DUEHWVIO|GHQ� IUlPVW HIWHU UHJHOYHUNHQ� ,VDN
PHQDU DWW GH lOGUH SURJUDPPHQ LQWH lU OLND VQDEED Sn GHWWD� VDPW DWW GHUDV VXSSRUWIXQNWLRQ KDU
PnQJD EULVWHU� 8W|YHU VXSSRUWIXQNWLRQHU L GH ROLND SURJUDPPHQ� VRP HQOLJW ,VDN IXQJHUDU
VnGlU� KDU E\UnQ HQ H[WHUQ SHUVRQ VRP MREEDU PHG ,7�VXSSRUW� 9LGDUH QlPQHU ,VDN DWW E\UnQ
UHJHOEXQGHW GLVNXWHUDU RFK XSSPXQWUDU DQYlQGQLQJ DY GLJLWDO WHNQLN� WURWV DWW GHW LQWH DOOWLG
ILQQV IRUPHOOD XWELOGQLQJDU L Q\ WHNQLN� ,VDN LOOXVWUHUDU KXU DQSDVVQLQJVI|UPnJDQ RFK GHW
|SSQD NOLPDWHW L E\UnQ VSHODU HQ FHQWUDO UROO L KXU GLJLWDOD YHUNW\J LQWHJUHUDV RFK DFFHSWHUDV L
GHUDV GDJOLJD DUEHWH�

������ )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
,VDN SHNDU Sn DWW HQ VWRU XWPDQLQJ lU DWW LQWH DOOD NXQGHU lU UHGR DWW DQSDVVD VLJ WLOO GLJLWDOD
YHUNW\J� YLONHW VNDSDU VYnULJKHWHU DWW VWDQGDUGLVHUD SURFHVVHU RFK HIIHNWLYLVHUD DUEHWHW� +DQ
O\IWHU IUDP SUREOHPDWLNHQ PHG DWW EHK|YD DQSDVVD VLJ WLOO ROLND NXQGHUV GLJLWDOD PRJQDGVQLYn�
YLONHW I|UVYnUDU DUEHWHW RFK GRNXPHQWDWLRQVSURFHVVHQ� (Q DQQDQ XWPDQLQJ VRP ,VDN
LGHQWLILHUDU lU UlGVODQ I|U RFK PRWVWnQGHW PRW DWW DGRSWHUD $, LQRP EUDQVFKHQ RFK KRV
NXQGHUQD� +DQ RURDU VLJ I|U DWW UHYLVRUHU VRP LQWH DQDPPDU Q\D WHNQRORJLHU ULVNHUDU DWW EOL
LQHIIHNWLYD RFK PLVVO\FNDV PHG DWW XSSI\OOD JUDQVNQLQJVVN\OGLJKHWHU�

��



7URWV GHVVD XWPDQLQJDU VHU ,VDN lYHQ EHW\GDQGH P|MOLJKHWHU PHG $, RFK GLJLWDOLVHULQJ� +DQ
WURU DWW WHNQRORJLVND IUDPVWHJ NDQ OHGD WLOO VWRUD HIIHNWLYLWHWVYLQVWHU JHQRP DWW P|MOLJJ|UD I|U
UHYLVRUHU DWW KDQWHUD IOHU NXQGHU PHG IlUUH UHVXUVHU� VlUVNLOW RP UHYLVLRQVSOLNWHQ VNXOOH
nWHULQI|UDV I|U IOHU ERODJ�

³0|MOLJKHWHQ lU DWW NDQVNH KD lQQX IOHU NXQGHU Sn IlUUH UHYLVRUHU� -DJ PHQDU� VNXOOH
UHYLVLRQVSOLNWHQ nWHUI|UDV Sn VDPWOLJD ERODJ YHW MDJ LQWH KXU GHW VNXOOH O|VDV IDNWLVNW�´

+DQ IUDPKlYHU lYHQ DWW WHNQLNHQ NDQ KMlOSD UHYLVRUHU DWW IRNXVHUD PHU Sn YHUNOLJD ULVNHU RFK
PLQGUH Sn UXWLQPlVVLJD NRQWUROOHU� YLONHW NDQ I|UElWWUD NYDOLWHWHQ Sn UHYLVLRQHQ�

����� -RKDQ � /LWHQ %\Un
������� 3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ

-RKDQ lU �� nU JDPPDO RFK KDU DUEHWDW VRP UHYLVRU L VMX nU� YDUDY HWW nU VRP DXNWRULVHUDG�
8QGHU VLQD I|UVWD I\UD RFK HWW KDOYW nU DUEHWDGH KDQ Sn HQ VW|UUH E\Un� PHQ E\WWH VHGDQ
DUEHWVJLYDUH WLOO HQ OLWH PLQGUH E\Un� GlU KDQ IUlPVW DUEHWDU PHG PLQGUH I|UHWDJ� , |YULJW Vn
EHG|PHU -RKDQ VLQ I|UPnJD RFK NXQVNDS PHG GLJLWDOD YHUNW\J YDUD EUD� +DQ lU LQWH Vn LQVDWW L
$, PHQ PHQDU lQGn Sn DWW KDQ lU K\IVDW WHNQLVN� , VLWW GDJOLJD DUEHWH DQYlQGHU -RKDQ IUlPVW
([FHO� GHUDV UHYLVLRQVSURJUDP VDPW IOHUD DQGUD YHUNW\J I|U H[HPSHOYLV DQDO\VHU RFK
VLJQHULQJ� 2P WYn SURJUDP lU VQDUOLND Vn DQYlQGHU -RKDQ GHW VRP lU HQNODVW RFK JHU ElVW
RXWSXW VHWW WLOO WLGHQ KDQ OlJJHU QHU� +DQ EHUlWWDU DWW E\UnQ L QXOlJHW LQWH WLOOKDQGDKnOOHU QnJRW
$,�EDVHUDW YHUNW\J� PHQ DWW KDQ WHVWDW )$5 2QOLQH $, VRP lU HQ W\S DY V|NWMlQVW� -RKDQ
IUDPKlYHU DWW WURWV DWW UHYLVLRQHQ |YHUODJ LQWH lU DXWRPDWLVHUDG� ILQQV GHW HQVWDND GHODU L
SURFHVVHQ VRP E|UMDU DXWRPDWLVHUDV�

������� $WWLW\G RFK XSSIDWWQLQJ
-RKDQ EHUlWWDU DWW KDQ KDU HQ |SSHQ LQVWlOOQLQJ WLOO GLJLWDOLVHULQJHQ HIWHUVRP KDQ DQVHU DWW
P\FNHW NDQ HIIHNWLYLVHUDV� +DQ KDU VnOHGHV K|JD I|UYlQWQLQJDU Sn DWW GLJLWDOD YHUNW\J VND K|MD
DUEHWVSUHVWDWLRQHQ RFK IUDPI|U DOOW XQGHUOlWWD GH DUEHWVXSSJLIWHU VRP lU HQIRUPLJD RFK
WLGVNUlYDQGH� 'RFN PHQDU -RKDQ DWW GHW DOOWLG ILQQV HWW GLOHPPD PHOODQ UHVXOWDW RFK WLG
NRSSODW WLOO PLQGUH I|UHWDJ VRP KDQ DUEHWDU PHG�

³9L MREEDU MX I|UHWUlGHVYLV PHG JDQVND VPn ERODJ RFK GlU lU GHW YlO RFNVn DWW PDQ InU YlJD
DUEHWVWLGHQ NRQWUD UHVXOWDWHW� DWW GHW LEODQG lU ElWWUH DWW J|UD GHW PDQXHOOW I|U GHW JnU

IRUWDUH�´

9DG JlOOHU DQYlQGDUYlQOLJKHW Vn DQVHU KDQ DWW GHW lU RWUROLJW YLNWLJW� P\FNHW Sn JUXQG DY DWW
GHW Sn Vn VlWW EOLU OlWWDUH DWW I|UV|ND OlUD VLJ HWW YHUNW\J VRP lU VLPSHOW RFK VQ\JJW� -RKDQ
I|UNODUDU lYHQ DWW QlU DUEHWVE|UGDQ lU K|J WHQGHUDU PDQ DWW IDOOD WLOOEDND Sn JDPOD UXWLQHU
HIWHUVRP PDQ YHW DWW GH IXQJHUDU� YLONHW RIWD OHGHU WLOO DWW PDQ SULRULWHUDU ERUW DWW OlUD VLJ Q\D
VDNHU�

��



������� 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
-RKDQ I|UNODUDU DWW GHW YDU VW|UUH IRNXV KRV KDQV WLGLJDUH DUEHWVJLYDUH DWW I|UV|ND DXWRPDWLVHUD
RFK HUVlWWD PRPHQW L UHYLVLRQHQ lQ YDG GHW lU KRV KDQV QXYDUDQGH E\Un� +DQ PHQDU DWW
GLJLWDOLVHULQJHQ RFNVn KDU OHWW WLOO I|UlQGULQJDU L GRNXPHQWDWLRQVSURFHVVHQ� GlU HQ VW|UUH
EHWRQLQJ OlJJV Sn DWW VDPOD DOOD GRNXPHQW GLJLWDOW Sn HWW RFK VDPPD VWlOOH� YLONHW VNLOMHU VLJ
IUnQ WLGLJDUH QlU GRNXPHQW NXQGH ILQQDV XWVSULGGD Sn ROLND SODWVHU� -RKDQ XSSOHYHU DWW
HIIHNWLYLWHWHQ RFK NYDOLWHWHQ Sn DUEHWHW KDU I|UElWWUDWV WDFN YDUH ElWWUH LQWHJUHUDGH WHNQLVND
KMlOSPHGHO� VRP J|U LQIRUPDWLRQVV|NQLQJ RFK UHJHOYHUNVI|UVWnHOVH PHU WLOOJlQJOLJ RFK
DQYlQGDUYlQOLJ� 'RFN |QVNDU KDQ ElWWUH LQWHJUDWLRQ PHOODQ ROLND V\VWHP VRP
UHYLVLRQVSURJUDPPHW RFK H[WHUQD DNW|UHU VRP 6NDWWHYHUNHW RFK %RODJVYHUNHW� +DQ DQVHU lYHQ
DWW GHW QXYDUDQGH UHYLVLRQVSURJUDPPHW NDQ VOlSD HIWHU L XSSGDWHULQJDU RFK
UHYLVLRQVVWDQGDUGHU�

³1lU GHW NRPPHU Q\D UHYLGHUDGH UHYLVLRQVVWDQGDUGHU Vn lU GHW RIWD DWW GH NRPPHU PHG
DQSDVVQLQJDU RFK SURJUDPYDURU JDQVND VHQW� -lPI|UW PHG WLGLJDUH QlU MDJ MREEDGH Sn

I|UHWDJ ; Vn YDU GHW VQDUDUH WYlUWRP�´

-RKDQ VHU KXYXGVDNOLJHQ GLJLWDOD YHUNW\J VRP HQ I|UGHO VRP P|MOLJJ|U PHU SURDNWLYW DUEHWH
PHG NXQGHUQD RFK PLQGUH IRNXV Sn UHSHWLWLYD XSSJLIWHU� +DQ XSSIDWWDU LQWH DWW GLJLWDOLVHULQJHQ
PLQVNDU EHKRYHW DY UHYLVRUVDVVLVWHQWHU� XWDQ VQDUDUH DWW GHW |SSQDU XSS I|U IOHU NRQVXOWDWLYD
UROOHU LQRP UHYLVLRQ� -RKDQ XSSOHYHU DWW KDQV QXYDUDQGH E\Un OLJJHU L OLQMH PHG OLNQDQGH
E\UnHU� PHQ DWW GH OLJJHU HIWHU MlPI|UW PHG VW|UUH E\UnHU� $QOHGQLQJHQ WLOO GHWWD WURU -RKDQ
EHURU Sn DWW GH VW|UUH E\UnHUQD KDU HNRQRPLVND PXVNOHU DWW XWYHFNOD HJQD SURJUDP� PHGDQ GH
PLQGUH E\UnHUQD lU EHURHQGH DY H[WHUQD XWYHFNODUH�

³9L lU YlOGLJW EHURHQGH DY H[WHUQD DNW|UHU� 9L N|SHU LQ DOO YnU SURJUDPYDUD YL MREEDU PHG
RFK Vn XWYHFNODU YL LQJHW HJHW� 'HW lU NODUW DWW Gn lU PDQ JDQVND EHURHQGH DY YDU GHQ

OHYHUDQW|UHQ OLJJHU L VLQ SURFHVV�´

������� 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
-RKDQ I|UNODUDU DWW VRFLDOD IDNWRUHU VRP JUXSSWU\FN RFK I|UYlQWQLQJDU VSHODU HQ VWRU UROO L
DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J LQRP UHYLVLRQVDUEHWHW� 'HW UnGHU HQ JHPHQVDP I|UYlQWDQ Sn
NRQWRUHW RP DWW DQDPPD GLJLWDOLVHULQJ� YLONHW J|U DWW LQGLYLGXHOOD SUHIHUHQVHU RIWD YLNHU I|U
JUXSSHQV QRUPHU� 7URWV DWW YLVVD PHU HUIDUQD NROOHJRU I|UHGUDU WUDGLWLRQHOOD PHWRGHU� NlQQHU
KDQ LQWH QnJRW GLUHNW PRWVWnQG PRW GLJLWDOLVHULQJ� HIWHUVRP EUDQVFKHQ RFK ODJVWLIWQLQJ GULYHU
Sn HQ |YHUJnQJ WLOO GLJLWDOD SURFHVVHU� -RKDQ XSSOHYHU LQWH DWW KDQ EOLYLW WYLQJDG DWW DQYlQGD
VSHFLILND GLJLWDOD YHUNW\J RFK NlQQHU DWW KDQ KDU VWRU IULKHW DWW SnYHUND YLOND YHUNW\J VRP
DQYlQGV� VlUVNLOW L GH UHYLVLRQHU GlU KDQ lU KXYXGDQVYDULJ� +DQ XSSOHYHU GRFN DWW UHVXUVHUQD
lU EHJUlQVDGH Sn PDUNQDGHQ RFK DWW GHW LQWH ILQQV Vn PnQJD SURJUDPYDURU DWW YlOMD PHOODQ� 'H
VRP ILQQV XSSOHYHU KDQ GHVVXWRP YDUD YlOGLJW OLND YDUDQGUD� $YVHHQGH VW|G L IRUP DY
VXSSRUWIXQNWLRQHU Vn KDU -RKDQ HQ LQWHUQ VXSSRUWIXQNWLRQ VDPW IOHUD H[WHUQD VRP YDUMH
VSHFLILN SURJUDPYDUD WLOOKDQGDKnOOHU� 'HQ LQWHUQD VXSSRUWHQ IXQJHUDU YlO HQOLJW -RKDQ� PHQ GH
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H[WHUQD NDQ RIWD YDUD OnQJVDPPD PHG DWW I|OMD XSS� +DQ I|UNODUDU DWW GHW RIWD I|UHNRPPHU HWW
JODSS PHOODQ UHYLVRUHUQD RFK XWYHFNODUQD� DWW XWYHFNODUHQ LQWH I|UVWnU YDG UHYLVRUHUQD EHK|YHU�

³,EODQG SUDWDU PDQ OLWH ROLND VSUnN QlU PDQ VRP UHYLVRU HIWHUIUnJDU QnJRQWLQJ RFK SUDWDU
PHG QnJRQ VRP NDQVNH MREEDU PHG SURJUDPPHULQJ�´

-RKDQ KDU JHQRPJnWW XWELOGQLQJDU KRV VLQ WLGLJDUH DUEHWVJLYDUH� PHQ EHUlWWDU DWW KDQ LQWH
DQYlQGHU GHVVD NXQVNDSHU HIWHUVRP KDQV E\Un LQWH DQYlQGHU GH VSHFLILND YHUNW\JHQ� 'HQ
QXYDUDQGH DUEHWVJLYDUHQ WLOOKDQGDKnOOHU XWELOGQLQJDU VRP -RKDQ NDQ DQPlOD VLJ WLOO� PHQ KDQ
NlQQHU DWW KDQ LQWH EHK|YHU OlUD VLJ QnJRW PHU L GDJVOlJHW� +DQ NlQQHU DWW KDQV E\Un
XSSPXQWUDU WLOO DQYlQGQLQJ DY GLJLWDOD YHUNW\J� YLONHW XQGHUOlWWDU DQSDVVQLQJHQ WLOO GLJLWDOD
DUEHWVVlWW�

������� )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
-RKDQ EHWRQDU DWW DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J VWlOOHU K|JUH NUDY Sn UHYLVRUHUQD� YLONHW
KDU YDULW HQ XWPDQLQJ� 2P KDQ DQYlQGHU HWW YHUNW\J KDQ I|UVWnU� PHQ GHW QlVWD nU DQYlQGV DY
QnJRQ DQQDQ VRP LQWH KDU VDPPD I|UVWnHOVH� NDQ GHW EOL HWW VW|UQLQJVPRPHQW� 'HWWD PHQDU
-RKDQ NUlYHU GRNXPHQWDWLRQ� YLONHW L VLQ WXU lU WLGVNUlYDQGH� 1lU GHW JlOOHU IUDPWLGHQ VHU
-RKDQ EnGH P|MOLJKHWHU RFK EHJUlQVQLQJDU PHG $, L UHYLVLRQVDUEHWH� +DQ I|UXWVSnU DWW $, NDQ
DXWRPDWLVHUD PnQJD VWDQGDUGLVHUDGH SURFHVVHU I|U VPn ERODJ� YLONHW VNXOOH IULJ|UD UHYLVRUHU DWW
IRNXVHUD PHU Sn NXQGUHODWLRQHU RFK ULVNEHG|PQLQJDU VRP JnU XW|YHU ILQDQVLHOOD VLIIURU� )|U
VW|UUH ERODJ VHU KDQ RFNVn SRWHQWLDO L PLQVNDG WLG I|U UXWLQPlVVLJD DUEHWVXSSJLIWHU� 'RFN
EHWRQDU KDQ DWW PnQJD DNWLYLWHWHU LQRP UHYLVLRQ LQQHIDWWDU SHUVRQOLJD I|UIUnJQLQJDU RFK
GLVNXVVLRQHU VRP lQQX LQWH NDQ HUVlWWDV DY $,� -RKDQ VSHNXOHUDU lYHQ RP DWW GLJLWDOLVHULQJHQ
NDQ P|MOLJJ|UD I|U IOHU PLQGUH E\UnHU DWW HWDEOHUD VLJ� WDFN YDUH PLQVNDW EHKRY DY SHUVRQDO�
'HWWD NDQ OHGD WLOO DWW HQVNLOGD UHYLVRUHU RFK VPn E\UnHU NDQ KDQWHUD IOHU NXQGHU PHG KMlOS DY
$,� YLONHW SRWHQWLHOOW NDQ |ND DQWDOHW E\UnHU RFK I|UlQGUD KXU UHYLVLRQVEUDQVFKHQ VWUXNWXUHUDV�
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�� $QDO\V RFK GLVNXVVLRQ

, GHWWD NDSLWHO DQDO\VHUDV GHW HPSLULVND PDWHULDOHW IUnQ NDSLWHO � I|U DWW KLWWD OLNKHWHU RFK
VNLOOQDGHU PHOODQ UHVSRQGHQWHUQDV XSSOHYHOVHU� 'H PRGHOOHU RFK WHRULHU VRP EHVNULYLWV L
NDSLWHO � DQYlQGV I|U DWW I|UNODUD UHVSRQGHQWHUQDV XSSOHYHOVHU RFK LGHQWLILHUD IDNWRUHU VRP
SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 9DUMH DYVQLWW KDU
IHWPDUNHUDGH XQGHUNDWHJRULHU VRP EHVNULYLWV L DYVQLWW ������ .DSLWOHW DYVOXWDV PHG HQ
VDPPDQIDWWDQGH WDEHOO |YHU GH PHVW FHQWUDOD SXQNWHUQD IUnQ UHVSHNWLYH NDWHJRUL�

���� $QYlQGQLQJ DY GLJLWDOD YHUNW\J
6DPWOLJD UHVSRQGHQWHU DQYlQGHU HWW GLJLWDOW UHYLVLRQVYHUNW\J RFK GLYHUVH DQDO\VSURJUDP� $OOD
DQYlQGHU 0LFURVRIW ([FHO L VWRU XWVWUlFNQLQJ� PHQ GHW ILQQV VNLOOQDGHU L KXU GHW DQYlQGV�
5HVSRQGHQWHU IUnQ VW|UUH E\UnHU RFK +DQV IUnQ HQ OLWHQ E\Un DQYlQGHU ([FHO JHQRP SOXJ�LQV
PHGDQ &ODUD� *UHWD� -RKDQ RFK ,VDN DQYlQGHU ([FHOV YDQOLJD IXQNWLRQHU VQDUDUH lQ SOXJ�LQV�
1lU GHW JlOOHU 53$�YHUNW\J XSSJHU $QQD� %HOOD� (ULN RFK )UHGULN DWW GH DQYlQGHU VnGDQD�
UHVWHUDQGH UHVSRQGHQWHU DQYlQGHU LQWH QnJUD 53$�YHUNW\J� 6DPWOLJD UHVSRQGHQWHU IUnQ VW|UUH
E\UnHU DQYlQGHU HJHQXWYHFNODGH YDULDQWHU DY &KDW*37� 'DYLGV E\Un KDU GHVVXWRP HQ SURWRW\S
Sn HWW $,�YHUNW\J VRP LQWHJUHUDV L NXQGHQV DIIlUVV\VWHP RFK NDQ J|UD DYVWlPQLQJDU� )UnQ GH
PLQGUH E\UnHUQD lU GHW HQEDUW +DQV RFK -RKDQ VRP DQYlQGHU QnJRQ W\S DY $,�YHUNW\J� +DQV
DQYlQGHU &KDW*37 RFK 0LFURVRIW &RSLORW� PHGDQ -RKDQ DQYlQGHU )$5�V $,�WMlQVW� HQ
V|NPRWRU Sn GHUDV ZHEESODWV� 5HVWHUDQGH UHVSRQGHQWHU IUnQ PLQGUH E\UnHU DQYlQGHU LQJD
$,�YHUNW\J L UHYLVLRQVDUEHWHW�

%DVHUDW Sn GHW UHVSRQGHQWHUQD EHUlWWDW VHU I|UIDWWDUQD HWW P|QVWHU L DQYlQGQLQJHQ DY GLJLWDOD
YHUNW\J� 'H VWRUD E\UnHUQD DQYlQGHU HJHQXWYHFNODGH YHUNW\J L NRPELQDWLRQ PHG H[WHUQD� VDPW
PDMRULWHWHQ DY UHVSRQGHQWHUQD IUnQ VW|UUH E\Un DQYlQGHU ROLND 53$� RFK $,�YHUNW\J� 6DPWOLJD
UHVSRQGHQWHU IUnQ PLQGUH E\UnHU DQYlQGHU H[WHUQW XWYHFNODGH UHYLVLRQV� RFK DQDO\VYHUNW\J�
LQJHQ KDU HJHQXWYHFNODGH SURJUDP WLOOJlQJOLJD DWW DQYlQGD� 'H VWRUD E\UnHUQD lU OLND
YDUDQGUD� GH VPn E\UnHUQD lU OLND YDUDQGUD� PHQ VWRUD E\UnHU lU LQWH OLND GH VPn E\UnHUQD
NULQJ DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J� 'HWWD YDU QnJRW VRP I|UYnQDGH I|UIDWWDUQD� MXVW DWW
NO\IWDQ PHOODQ VWRUD RFK VPn E\UnHU lU Vn SDVV VWRU VRP GHQ lU�

6WRUD E\UnHU 6Pn E\UnHU

$QQD %HOOD 'DYLG (ULN )UHGULN &ODUD *UHWD +DQV ,VDN -RKDQ

&$$7 ; ; ; ; ; ; ; ; ; ;

53$ ; ; ; ;

$, ; ; ; ; ; ; ;
7DEHOO ��� 5HVSRQGHQWHUQDV DQYlQGQLQJ DY GLJLWDOD YHUNW\J�
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'HQ JHPHQVDPPD XSSOHYGD HJQD I|UPnJDQ NULQJ GLJLWDOD YHUNW\J KRV GH LQWHUYMXDGH
UHYLVRUHUQD lU JRG� )UHGULN� (ULN RFK 'DYLG KDU JHQRP VLQD UROOHU Sn NRQWRUHW HQ K|JUH
I|UPnJD lQ UHVWHUDQGH Sn NRQWRUHW NRSSODW WLOO GH GLJLWDOD YHUNW\JHQ� %HOOD KDU LQWH QnJRQ UROO
NRSSODW WLOO GLJLWDOLVHULQJ PHQ DQVHU VLJ KD HQ I|UPnJD |YHU JHQRPVQLWWHW� $QQD PHQDU DWW KRQ
KDGH EHK|YW lQQX PHU NXQVNDS NULQJ GH GLJLWDOD YHUNW\JHQ I|U DWW Sn Vn VlWW XWQ\WWMD GHP PHU
HIIHNWLYW� 73% VlJHU DWW XSSOHYG EHWHHQGHNRQWUROO� GHW YLOO VlJD GHQ LQGLYLGXHOOW XSSOHYGD
I|UPnJDQ DWW JHQRPI|UD HWW EHWHHQGH� SnYHUNDU LQWHQWLRQHQ YLONHW SnYHUNDU GHW IDNWLVND
EHWHHQGHW �$M]HQ� ������ , GHWWD IDOO lU EHWHHQGHW DWW DQYlQGD HWW GLJLWDOW YHUNW\J� RFK HIWHUVRP
IOHUD UHVSRQGHQWHU KDU HQ JRG XSSOHYG I|UPnJD PHG GLJLWDOD YHUNW\J PHQ DQYlQGHU ROLND
YHUNW\J ROLND P\FNHW ILQQHU I|UIDWWDUQD LQJHW W\GOLJW P|QVWHU NULQJ I|UPnJDQ VRP HQ IDNWRU
VRP SnYHUNDU DQYlQGDQGHW� $QQD VRP XSSOHYHU DWW KRQ EHK|YHU PHU NXQVNDS KDQGODU VQDUDUH
RP |NDG NXQVNDS I|U DWW DQYlQGD YHUNW\JHQ PHU HIIHNWLYW VQDUDUH lQ DWW IDNWLVNW DQYlQGD GHP�
)|UPnJDQ PHG GLJLWDOD YHUNW\J NDQ YDUD HQ IDNWRU VRP SnYHUNDU DQYlQGQLQJHQ� PHQ DQDO\VHQ
YLVDU DWW DQGUD IDNWRUHU SnYHUNDU Sn HWW PHU IUDPWUlGDQGH VlWW�

���� $WWLW\G RFK XSSIDWWQLQJ
$WWLW\G
(WW JHPHQVDPW WHPD EODQG UHVSRQGHQWHUQD lU DWW GH KDU HQ SRVLWLY LQVWlOOQLQJ WLOO DWW DQYlQGD
GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� ,VDN EHUlWWDU DWW GHW lU YLNWLJW DWW KD HQ SRVLWLY
LQVWlOOQLQJ HIWHUVRP GHW LQWH JnU DWW GXFND I|U XWYHFNOLQJHQ� )UHGULN SnSHNDU DWW XWYHFNOLQJHQ
PHG GLJLWDOLVHULQJ� DXWRPDWLVHULQJ RFK $, LQWH JnU DWW VWRSSD RFK DWW GHW Sn JUXQG DY GHWWD LQWH
JnU DWW KD QnJRW DQQDW lQ HQ SRVLWLY LQVWlOOQLQJ� )OHUD UHVSRQGHQWHU PHGJHU DWW GHUDV SRVLWLYD
LQVWlOOQLQJ JUXQGDU VLJ L DWW DQYlQGQLQJHQ HIIHNWLYLVHUDU GHUDV DUEHWH RFK Sn DQGUD VlWW
I|UElWWUDU DUEHWHW� +lU ILQQV HQ W\GOLJ NRSSOLQJ WLOO 73% VRP PHQDU DWW LQVWlOOQLQJ SnYHUNDU
LQWHQWLRQHQ VRP VHGDQ SnYHUNDU EHWHHQGHW �$M]HQ� ������ 'HW IDNWXP DWW UHVSRQGHQWHUQDV
LQVWlOOQLQJ JUXQGDU VLJ L DWW GH VHU I|UGHODUQD PHG YHUNW\JHW OLJJHU L OLQMH PHG 7$0� 8SSIDWWDG
Q\WWD L 7$0 lU HQ EHW\GDQGH NRPSRQHQW I|U DWWLW\GHQ PRW DQYlQGQLQJ �'DYLV� ������ QnJRW
UHVSRQGHQWHUQD RFNVn PHGJHU� (Q SRVLWLY LQVWlOOQLQJ WLOO GLJLWDOLVHULQJHQ lU HQ IDNWRU VRP
SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J�

)|UYlQWQLQJDU
)OHUWDOHW UHVSRQGHQWHU PHQDU DWW GH KDU K|JD I|UYlQWQLQJDU Sn YHUNW\JHQ� *HPHQVDPPD
I|UYlQWQLQJDU lU NRSSODGH WLOO DWW GHW VND I|UElWWUD DUEHWHW JHQRP VW|UUH HIIHNWLYLWHW� &ODUDV
I|UYlQWQLQJDU Sn YHUNW\JHQ KDQGODU VQDUDUH RP DWW GH VND KnOOD VLJ XSSGDWHUDGH NULQJ
VWDQGDUGHU RFK ODJDU lQ Q\D IXQNWLRQHU� -RKDQ PHQDU DWW KDQV K|JD I|UYlQWQLQJDU Sn YHUNW\J
KDQGODU RP DWW XQGHUOlWWD GH HQIRUPLJD RFK WLGVNUlYDQGH DUEHWVXSSJLIWHU VRP ILQQV� 'HWWD
OLJJHU L OLQMH PHG )RWRK RFK /RUHQW]RQ ������ VRP PHQDU DWW GLJLWDOLVHULQJHQ JMRUW DWW
UHYLVRUHUQD LQWH EHK|YHU OlJJD OLND P\FNHW WLG Sn UHSHWLWLYD XSSJLIWHU RFK Sn Vn YLV XSSQn HQ
K|JUH HIIHNWLYLWHW� +|JD I|UYlQWQLQJDU Sn YHUNW\J lU PHG XWJnQJVSXQNW L 87$87 HQ IDNWRU
VRP SnYHUNDU DQYlQGQLQJHQ SRVLWLYW �9HQNDWHVK HW DO�� ������ (Q LQWUHVVDQW VNLOOQDG L
I|UYlQWQLQJDUQD Sn YHUNW\JHQ lU (ULN� VRP KDU HQ OnJ I|UYlQWDQ RFK QHJDWLY LQVWlOOQLQJ QlU HWW
Q\WW YHUNW\J ODQVHUDV� +DQ XSSOHYHU DWW PnQJD YHUNW\J LQWH KnOOHU PnWWHW� YLONHW J|U DWW KDQ EOLU
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VNHSWLVN QlU Q\D ODQVHUDV� 7URWV GHWWD lU (ULN HQ HDUO\�DGRSWHU RFK KDQV OnJD I|UYlQWQLQJDU
SnYHUNDU LQWH DQYlQGQLQJHQ� YLONHW lU HQ NRQWUDVW PRW 87$87 �9HQNDWHVK HW DO�� ������ (ULNV
I|UYlQWQLQJDU NDQ L VWlOOHW I|UNODUDV PHG KMlOS DY '2,� GlU HQ HDUO\�DGRSWHU DQWDU HQ
LQQRYDWLRQ L HWW WLGLJW VNHGH �5RJHUV� ������ $WW DQWD HWW YHUNW\J L GHWWD WLGLJD VNHGH NDQ
LQQHElUD DWW YHUNW\JHW lQQX LQWH lU IXOOVWlQGLJW XWYHFNODW� 'HWWD NDQ L VLQ WXU OHGD WLOO DWW (ULN
XSSOHYHU IUXVWUDWLRQ QlU KDQ DQYlQGHU GHVVD YHUNW\J RFK VlQNHU GlUPHG I|UYlQWQLQJDUQD�

$QYlQGDUYlQOLJKHW
8U LQWHUYMXHUQD ILQQHU I|UIDWWDUQD HWW W\GOLJW P|QVWHU NULQJ YLNWHQ DY JUlQVVQLWW RFK
DQYlQGDUYlQOLJKHW VRP HQ EHW\GDQGH IDNWRU I|U DQYlQGDQGHW� $QYlQGDUYlQOLJKHWHQ PHQDU
H[HPSHOYLV $QQD lU YLNWLJW HIWHUVRP GHW lU IOHUD SHUVRQHU LQYROYHUDGH L HQ UHYLVLRQ PHG HQ
YDULHUDQGH nOGHU� )OHUD UHVSRQGHQWHU PHQDU DWW WU|VNHOQ I|U DWW DQYlQGD YHUNW\JHQ VND YDUD Vn
OnJ VRP P|MOLJW� QnJRW %HOOD PHQDU I|UNRUWDU LQN|UQLQJVSHULRGHQ� 'HWWD OLJJHU L OLQMH PHG
'2,� GlU YHUNW\JHWV NRPSOH[LWHW SnYHUNDU GHVV FKDQV DWW LPSOHPHQWHUDV L YHUNVDPKHWHQ
�5RJHUV� ������ 8WLIUnQ LQWHUYMXHUQD ILQQV VW|G L 87$87 VRP PHQDU DWW I|UYlQWDG
DQVWUlQJQLQJ� YLONHW LQQHElU DQYlQGDUYlQOLJKHW� SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J
�9HQNDWHVK HW DO�� ������ 7$0 O\IWHU lYHQ XSSIDWWDG DQYlQGDUYlQOLJKHW VRP HQ FHQWUDO GHO YLG
DQYlQGQLQJ� GlU HWW YHUNW\J VND YDUD Vn OlWW VRP P|MOLJW DWW DQYlQGD �'DYLV� ������ 3UHFLV VRP
PDMRULWHWHQ DY UHVSRQGHQWHUQD QlPQHU Vn PHGI|U GHWWD |NDG DFFHSWDQV PRW WHNQLNHQ RFK HQ
K|JUH FKDQV DWW IDNWLVNW LPSOHPHQWHUD GHQ L GHW GDJOLJD DUEHWHW �'DYLV� ������ , NRQWUDVW WLOO
GHWWD KDU &ODUD EHUlWWDW DWW GHVVD IDNWRUHU LQWH VSHODU QnJRQ VRP KHOVW UROO I|U KHQQH� 9DG GHWWD
EHURU Sn JnU DWW NRSSOD WLOO KHQQHV I|UYlQWQLQJDU� VRP KDQGODU RP XSSGDWHULQJ PRW JlOODQGH
UHJHOYHUN RFK LQWH IXQNWLRQDOLWHWHU� )|UNODUDQGH YDULDEOHU HQOLJW 87$87 VRP nOGHU� N|Q RFK
HUIDUHQKHW �9HQNDWHVK HW DO�� ������ NDQ SnYHUND I|UYlQWDG DQVWUlQJQLQJ RFK VnOHGHV RFNVn
I|UNODUD &ODUDV DYYLNDQGH XSSOHYHOVH JHQWHPRW UHVWHUDQGH UHVSRQGHQWHU�

$UEHWVEHODVWQLQJ
(Q DQQDQ LQWUHVVDQW LGHQWLILHUDG IDNWRU VRP GLUHNW SnYHUNDU YLOMDQ DWW DQYlQGD RFK OlUD VLJ Q\D
YHUNW\J lU DUEHWVEHODVWQLQJHQ� *UHWD RFK -RKDQ PHQDU DWW DUEHWVEHODVWQLQJHQ SnYHUNDU
DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J JHQRP DWW Jn WLOOEDND WLOO JDPOD YDQRU RFK GlUPHG LQWH
XWQ\WWMD GH YHUNW\J VRP ILQQV WLOOJlQJOLJD� )UHGULN SnYHUNDV LQWH SHUVRQOLJHQ DY
DUEHWVEHODVWQLQJHQ� PHQ EHUlWWDU DWW NROOHJRU LQWH KDU YLOMD DWW OlUD VLJ Q\D YHUNW\J VRP HQ
NRQVHNYHQV DY DUEHWVEHODVWQLQJHQ� &ODUD SnYHUNDV LQWH KHOOHU DY DUEHWVEHODVWQLQJHQ GLUHNW�
PHQ PHQDU DWW XWELOGQLQJDU RFK OLNQDQGH I|UOlJJV XQGHU OnJVlVRQJ� 'HWWD LQGLNHUDU DWW KRQ
SnYHUNDV LQGLUHNW HIWHUVRP KRQ RFK E\UnQ SURDNWLYW SODQOlJJHU Q\KHWHU QlU DUEHWVEHODVWQLQJHQ
lU OlJUH� $QGUD UHVSRQGHQWHU PHGJHU DWW LQFLWDPHQWHQ I|U DWW HIIHNWLYLVHUD JHQRP Q\D YHUNW\J
lU K|JUH XQGHU K|JVlVRQJ lQ OnJVlVRQJ� PHQ DWW GH LQWH KDU WLG XQGHU K|JVlVRQJHQ� %HOOD
PHQDU DWW GHW VRP EHK|YHU J|UDV lU DWW DYVlWWD WLG I|U DWW XWYHFNODV JHQRP DWW WHVWD RFK J|UD
IHO� %HOOD EHUlWWDU RP UHYLVLRQVEUDQVFKHQV PnQ RP DWW HIIHNWLYLVHUD I|U DWW WU\FND QHU RFK
MlPQD XW DUEHWVEHODVWQLQJHQ� QnJRW )UHGULN RFNVn lU LQQH Sn� +DQ PHQDU DWW GLJLWDOLVHULQJHQ
NDQ JH HQ XWMlPQLQJ DY DUEHWVEHODVWQLQJHQ RFK GlUPHG XSSQn HQ KlOVRVDPPDUH ZRUN�OLIH
EDODQFH� 'HWWD OLJJHU L OLQMH PHG 5HYLVRUVLQVSHNWLRQHQ ������ VRP RFNVn PHQDU DWW
GLJLWDOLVHULQJHQ NDQ MlPQD XW DUEHWVEHODVWQLQJHQ� )|UKRSSQLQJHQ RP DWW GLJLWDOLVHULQJHQ VND
MlPQD XW DUEHWVEHODVWQLQJHQ lU GRFN SDUDGR[DO� HIWHUVRP PDMRULWHWHQ DY UHVSRQGHQWHUQD
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XSSJHU DWW DUEHWVEHODVWQLQJHQ SnYHUNDU LPSOHPHQWHULQJ RFK DQYlQGQLQJ DY GLJLWDOD YHUNW\J
QHJDWLYW�

���� 3nYHUNDQ Sn UHYLVLRQVDUEHWHW
3RVLWLYD HIIHNWHU
)OHUD DY VWXGLHQV UHVSRQGHQWHU SnSHNDU GLJLWDOLVHULQJHQV SRVLWLYD HIIHNW Sn UHYLVLRQVDUEHWHW L
IRUP DY |NDG HIIHNWLYLWHW� 6WDQGDUGLVHUDGH DUEHWVSDSSHU� GLJLWDOW NXQGPDWHULDO RFK LQWHJUHUDGH
YHUNW\J EHVNULYV VRP YDQOLJD SRVLWLYD HIIHNWHU� ,VDN PHQDU DWW GLJLWDOLVHULQJHQ JHWW
WLGVEHVSDULQJDU� QnJRW )UHGULN RFNVn lU LQQH Sn GlU VDPPD JUDQVNQLQJ NYDOLWHWVPlVVLJW JnU
P\FNHW VQDEEDUH DWW JHQRPI|UD� 'HUDV XSSIDWWQLQJDU JnU DWW I|UNODUD PHG KMlOS DY 7$0 GlU
XSSIDWWDG Q\WWD DY YHUNW\JHQ SnYHUNDU LQWHQWLRQ RFK VOXWOLJW DJHUDQGH �'DYLV� ������ (IWHUVRP
IOHUD UHVSRQGHQWHU XSSOHYHU HQ HIIHNWYLQVW DY GLJLWDOLVHULQJHQ NDQ GHWWD VHV VRP HQ IDNWRU VRP
SnYHUNDU DQYlQGQLQJHQ SRVLWLYW� (ULN PHQDU DWW GHQ VWRUD HIIHNWLYLWHWVYLQVWHQ LQWH UHDOLVHUDWV
lQQX XWDQ lU Sn JnQJ� 6DPWLGLJW EHUlWWDU +DQV DWW YHUNW\J VRP IUDPVWlOOV VRP
HIIHNWLYLWHWVK|MDQGH LQWH DOOWLG InU |QVNDG HIIHNW Sn JUXQG DY WLGHQ DWW OlUD VLJ� 'HWWD JnU DWW
NRSSOD WLOO 87$87 RFK DQDO\VHUDW L DYVQLWW ���� (Q NRUWDUH LQOlUQLQJVSHULRG JHU HQ PLQGUH
I|UYlQWDG DQVWUlQJQLQJ HQOLJW 87$87 �9HQNDWHVK HW DO�� ������ 0HG +DQV UHVRQHPDQJ L
nWDQNH NDQ GlUPHG NRUWDUH LQOlUQLQJVSHULRG I|U YHUNW\JHQ JH HQ K|JUH XSSOHYG HIIHNWLYLWHW QlU
YHUNW\JHQ DQYlQGV� +DQV KDU GRFN XSSOHYW HQ HIIHNWLYLVHULQJ DY UHYLVLRQVDUEHWHW JHQRP
GLJLWDOD YHUNW\J QlU GHW JlOOHU DWW KDQWHUD VWRUD YRO\PHU DY GDWD� *HQHUHOOW VHWW NDQ GHW lYHQ
VlJDV DWW RP HWW GLJLWDOW YHUNW\J SnYLVDU SRVLWLYD HIIHNWHU� YLOND lU V\QOLJD I|U DQYlQGDUQD� lU
VDQQROLNKHWHQ VW|UUH DWW YHUNW\JHW HWDEOHUDU VLJ� L HQOLJKHW PHG '2, �5RJHUV� ������

1HJDWLYD HIIHNWHU
(PSLULQ YLVDU DWW YLVVD UHVSRQGHQWHU VHU YLVVD QDFNGHODU PHG DWW DQYlQGD GLJLWDOD YHUNW\J L
UHYLVLRQVSURFHVVHQ� $QDO\VHQ YLVDU DWW IOHUD XSSOHYHU QHJDWLYD DVSHNWHU DVVRFLHUDGH PHG
GLJLWDOLVHULQJHQV HOLPLQHUDQGH DY HQIRUPLJD RFK UHSHWLWLYD DUEHWVXSSJLIWHU� (WW H[HPSHO lU
%HOOD VRP PHQDU DWW GHVVD DUEHWVXSSJLIWHU KDGH HQ OlUDQGH HIIHNW RFK GlUPHG ELGUDU PHG HQ
|NDG I|UVWnHOVH� 'DYLG lU LQQH Sn VDPPD VSnU GlU KDQ PHQDU DWW \QJUH JHQHUDWLRQHU� VRP LQWH
EHK|YHU JHQRPI|UD GHVVD DUEHWVXSSJLIWHU� LQWH EHK|YHU WlQND Vn P\FNHW� 1nJRW +DQV RFNVn
DQW\GHU JHQRP DWW EHUlWWD DWW GLJLWDOLVHULQJHQV EHJUlQVDU NUHDWLYW RFK NULWLVNW WlQNDQGH� 'HQQD
JHPHQVDPPD XSSIDWWQLQJ YLWWQDU RP HQ XWEUHGG RUR YLONHW NDQ ELGUD WLOO HQ I|UVlPUDG DWWLW\G
JHQWHPRW DWW DQYlQGD GLJLWDOD YHUNW\J� QnJRW VRP SnYHUNDU GHQ IDNWLVND DQYlQGQLQJHQ
QHJDWLYW HQOLJW 7$0 �'DYLV� ������ %HOOD RFK 'DYLG VHU DWW GHQQD NXQVNDSVEULVW NDQ XW|NDV
IUDP|YHU JHQRP |NDG DXWRPDWLRQ DY HQNODUH DUEHWVXSSJLIWHU RFK QlU $, JHQRPI|U HQ YLVV GHO
DY JUDQVNQLQJ� c DQGUD VLGDQ PHQDU QnJUD UHVSRQGHQWHU DWW GHW IUDP|YHU JHQRP DXWRPDWLRQ
DY GH HQIRUPLJD DUEHWVXSSJLIWHUQD NRPPHU In I|OMGHIIHNWHU VnVRP PHU YlUGHVNDSDQGH
DNWLYLWHWHU� -RKDQ RFK (ULN PHQDU H[HPSHOYLV DWW IRNXV NRPPHU DWW YDUD Sn NXQGUHODWLRQHU�
)RUVNQLQJ YLVDU DWW GLJLWDOLVHULQJ UHGDQ LGDJ JLYLW HQ HIIHNWLYDUH UHYLVLRQVSURFHVV YLONHW VNDSDU
PHU IRNXV Sn YlUGHVNDSDQGH DNWLYLWHWHU �)RWRK RFK /RUHQW]RQ� ����� 0DQLWD HW DO�� ������
$QDO\VHQ YLVDU Sn HWW JODSS PHOODQ IRUVNQLQJ RFK UHVSRQGHQWHUQDV XSSIDWWQLQJDU� GlU IRNXVHW
Sn YlUGHVNDSDQGH DNWLYLWHWHU VQDUDUH NRPPHU L IUDPWLGHQ RFK LQWH lU QnJRW VRP UHGDQ KDU
KlQW�
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5HYLVLRQVNYDOLWHW
(Q LQWUHVVDQW VNLOOQDG PHOODQ UHVSRQGHQWHUQDV VYDU JlOOHU KXU UHYLVLRQVNYDOLWHWHQ KDU
SnYHUNDWV DY GLJLWDOLVHULQJHQ� )RWRK RFK /RUHQW]RQ ������ PHQDU DWW UHYLVLRQVNYDOLWHWHQ KDU
|NDW PHG GLJLWDOLVHULQJHQ RFK GHQ NDQ NRPPD DWW IRUWVlWWD |ND IUDP|YHU� %HOOD� &ODUD� 'DYLG�
(ULN RFK -RKDQ EHUlWWDU RP I|OMGHU PHG GLJLWDOLVHULQJHQ VRP DQW\GHU HQ |NDG
UHYLVLRQVNYDOLWHW� *UHWD PHQDU DWW UHYLVLRQVNYDOLWHWHQ LQWH GLUHNW SnYHUNDV DY GLJLWDOLVHULQJHQ�
PHQ LQGLUHNW JHQRP I|UlQGUDGH ULNWOLQMHU RFK WUHQGHU L EUDQVFKHQ� *UHWD SnSHNDU GRFN DWW
LQWHJUDWLRQHU PHOODQ E\UnQV GLJLWDOD YHUNW\J RFK NXQGHQV DIIlUVV\VWHP lU QnJRW VRP KDGH |NDW
UHYLVLRQVNYDOLWHWHQ IUDP|YHU� 'HWWD VWlPPHU |YHUHQV PHG YDG )RWRK RFK /RUHQW]RQ ������
PHQDU� YLONHW lU DWW UHYLVLRQVNYDOLWHWHQ NDQ NRPPD DWW |ND IUDP|YHU� +DQV KDU HQ DYYLNDQGH
XSSIDWWQLQJ RP GLJLWDOLVHULQJHQV SnYHUNDQ Sn UHYLVLRQVNYDOLWHWHQ� GlU KDQ PHQDU DWW
GLJLWDOLVHULQJHQ JHWW HWW I|UORUDW KHOKHWVSHUVSHNWLY RFK HWW IRNXVVNLIWH IUnQ DWW OHYHUHUD
NYDOLWDWLY UHYLVLRQ WLOO DWW HQEDUW GRNXPHQWHUD� 'HWWD lU HQ LQWUHVVDQW XSSIDWWQLQJ� GlU HQ
I|UNODUDQGH DVSHNW NDQ YDUD +DQV OnQJD HUIDUHQKHW L UHYLVLRQVEUDQVFKHQ�

���� 2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU
6RFLDOD IDNWRUHU
+XUXYLGD VRFLDOD IDNWRUHU VRP JUXSSWU\FN HOOHU I|UYlQWQLQJDU SnYHUNDU DQYlQGQLQJHQ DY
GLJLWDOD YHUNW\J HOOHU LQWH lU WYHW\GLJ� 9LVVD QlPQHU DWW GH LQWH SnYHUNDV LQGLYLGXHOOW� PHQ DWW
GH XSSOHYHU DWW GHUDV NROOHJRU J|U GHW� $QGUD QlPQHU DWW GH LQWH XSSOHYHU QnJRW WU\FN DOOV�
PHGDQ YLVVD PHGJHU DWW GH NlQQHU DY HQ YLVV SUHVV XWLIUnQ� 'HWWD NDQ I|UNODUDV PHG KMlOS DY
'2,� GlU LQGLYLGHUQDV UROOHU NDQ KD HQ LQYHUNDQ L KXU PDQ VHU Sn H[HPSHOYLV QRUPHU RFK
JUXSSWU\FN �5RJHUV� ������ ([HPSHOYLV Vn KDU )UHGULN� (ULN RFK 'DYLG DOOD HQ UROO Sn GHUDV
E\Un VRP LQQHIDWWDU DWW LQIOXHUD DQGUD L GHUDV GLJLWDOD DQYlQGQLQJ� I|UlQGULQJVDJHQWHU HQOLJW
'2, �5RJHUV� ������ $OOD GHVVD WUH XSSOHYHU LQJHW WU\FN PRW VLJ VMlOYD� PHQ DWW GHUDV NROOHJRU
NDQ NlQQD DY GHQQD SUHVV� gYULJD UHVSRQGHQWHU KDU LQWH VDPPD UROO L DWW I|UV|ND |YHUWDOD VLQD
NROOHJRU DWW DQDPPD Q\D YHUNW\J� GRFN lU GHUDV XSSOHYHOVHU ROLND� ([HPSHOYLV Vn PHQDU +DQV
DWW YDUNHQ KDQ HOOHU KDQV NROOHJRU EOLU SnYHUNDGH DY YDUDQGUD� PHGDQ %HOOD SnSHNDU DWW YDG
DQGUD W\FNHU VSHODU HQ VWRU UROO I|U KHQQHV HJQD nVLNWHU� ,VDN RFK -RKDQ PHQDU GlUHPRW DWW
QRUPHU SnYHUNDU� GlU GHW ILQQV HQ JHPHQVDP I|UYlQWDQ DWW DOOD DQYlQGHU GLJLWDOD YHUNW\J� 6RP
EHVNULYHW L 87$87 lU VRFLDOD IDNWRUHU HWW YlOGLJW NRPSOH[W RPUnGH RFK NDQ EHUR Sn IOHUD ROLND
RUVDNHU �9HQNDWHVK HW DO�� ������ YLONHW W\GOLJW XSSHQEDUDU VLJ L VYDUHQ KRV UHVSRQGHQWHUQD�

)|UHWDJVNXOWXU
6DPWOLJD UHVSRQGHQWHU EHUlWWDU DWW GH PHU HOOHU PLQGUH NDQ VW\UD YLOND YHUNW\J VRP DQYlQGV�
GRFN lU RUVDNHUQD ROLND� 6WRUOHNHQ Sn ERODJHW VRP VND JUDQVNDV� UHJHOYHUN� I|UWURHQGH RFK
I|UHWDJVNXOWXU lU LGHQWLILHUDGH IDNWRUHU VRP SnYHUNDU P|MOLJKHWHQ DWW VW\UD� 'HWWD L HQOLJKHW
PHG 72(� GlU VWRUOHN� ,7�NRPSOH[LWHW� UHJXODWRULVND DVSHNWHU RFK I|UHWDJVNXOWXU SnYHUNDU
�%DNHU� ������ )|UHWDJVNXOWXU lU QnJRW VRP DOOD UHVSRQGHQWHU YlUGHVlWWHU RFK DQVHU SnYHUND
DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J� (ULN RFK %HOOD OlJJHU VWRU YLNW YLG DWW NXOWXUHQ VND WLOOnWD GH
DQVWlOOGD DWW J|UD IHO RFK YnJD WHVWD� +DQV RFK ,VDN PHQDU DWW DOOD VND YDUD GHODNWLJD L
LPSOHPHQWHULQJVSURFHVVHQ� GlU PDQ NDQ OlUD VLJ DY YDUDQGUD RFK EHDNWD LQGLYLGXHOOD
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SUHIHUHQVHU� $QQD EHWRQDU lYHQ EHW\GHOVHQ DY I|UHELOGHU PHG WHNQLVND IlUGLJKHWHU� (Q
JHPHQVDP VWnQGSXQNW KRV UHVSRQGHQWHUQD lU DWW GHUDV E\UnHU XSSPXQWUDU GH DQVWlOOGD WLOO DWW
RPIDPQD GLJLWDOLVHULQJHQ� 3UHFLV VRP WLGLJDUH NDQ 72( I|UNODUD GHWWD VDPEDQG JHQRP
OHGDUVNDSVEHWHHQGHQ� NRPPXQLNDWLRQVSURFHVVHU RFK RUJDQLVDWLRQVNXOWXU VRP WLOOVDPPDQV
ELOGDU HQ PRWWDJOLJ PLOM| I|U LQQRYDWLRQHU �%DNHU� ������ %HOOD XWPlUNHU VLJ GRFN JHQRP DWW
I|UNODUD DWW VW|GHW lU WXGHODW� GlU E\UnQ LQWH DOOWLG lU O\K|UGD I|U YDG VRP YHUNOLJHQ EHK|YV�
'HWWD NDQ L VWlOOHW W\GD Sn EULVWDQGH OHGDUVNDSVEHWHHQGHQ RFK NRPPXQLNDWLRQVSURFHVVHU
PHOODQ OHGQLQJHQ RFK GH DQVWlOOGD HQOLJW 72( �%DNHU� ������ HOOHU EULVWDQGH KLHUDUNLHU HQOLJW
'2, �5RJHUV� ������

5HVXUVHU
6HWW WLOO LQWHUQD UHVXUVHU Vn ILQQV GHW HQ W\GOLJ I|UGHOQLQJ PHOODQ VPn RFK VWRUD E\UnHU�
5HVSRQGHQWHUQD IUnQ GH VWRUD E\UnHUQD I|UNODUDU DWW VWRUW IRNXV OLJJHU Sn HJHQXWYHFNODGH
YHUNW\J VRP lU DQSDVVDGH I|U RUJDQLVDWLRQHQ� +RV GH PLQGUH E\UnHUQD ILQQV LQWH UHVXUVHUQD WLOO
GHWWD� YLONHW J|U DWW GH lU EHURHQGH DY H[WHUQD OHYHUDQW|UHU� 'HWWD VDPEDQG NDQ I|UNODUDV PHG
72(� GlU VW|UUH RUJDQLVDWLRQHU KDU PHU UHVXUVHU VRP NDQ DYVlWWDV WLOO GLJLWDOD YHUNW\J �/L HW
DO�� ������ 'RFN ILQQV GHW HQ JHPHQVDP XSSIDWWQLQJ Sn GH VW|UUH E\UnHUQD DWW GH
HJHQXWYHFNODGH YHUNW\JHQ NRVWDU P\FNHW SHQJDU RFK WDU P\FNHW WLG DWW In IUDP� YLONHW VNDSDU
IUXVWUDWLRQ� )UXVWUDWLRQHQ NDQ KlUOHGDV WLOO 7$0� GlU DWWLW\GHQ PRW HWW YHUNW\J NDQ VlQNDV RFK
GlUPHG SnYHUND GHQ VOXWOLJD DQYlQGQLQJHQ� 9LVVD XSSOHYHU GHVVXWRP DWW IRNXVHW Sn GH
HJHQXWYHFNODGH YHUNW\JHQ lU I|U VWRUW� GlU WLG RFK SHQJDU KDGH NXQQDW VSDUDV RP H[WHUQD
YHUNW\J N|SWHV LQ L VWlOOHW� c DQGUD VLGDQ NDQ GHVVD YHUNW\J DQSDVVDV HIWHU EHKRY� YLONHW
H[HPSHOYLV (ULN VHU VRP HQ VWRU I|UGHO� QnJRW VRP 87$87 RFK '2, I|UHVSUnNDU �9HQNDWHVK
HW DO�� ����� 5RJHUV� ������ %HOOD QlPQHU DWW GHW ILQQV I|U PnQJD YHUNW\J DWW YlOMD PHOODQ Sn
VLQ VWRUD E\Un YLONHW NDQ VNDSD IUXVWUDWLRQ� 3n GH PLQGUH E\UnHUQD lU GHQ JHPHQVDPPD
XSSOHYHOVHQ GlUHPRW WYlUWRP� DWW GHW ILQQV I|U OLWHW XWEXG Sn PDUNQDGHQ� IUDPI|U DOOW
UHYLVLRQVSURJUDP� 72( I|UNODUDU DWW WLOOJnQJHQ WLOO WHNQRORJLWMlQVWHU SnYHUNDU
LPSOHPHQWHULQJHQ DY LQQRYDWLRQ �%DNHU� ������ L GHWWD IDOO QHJDWLYW�

7HNQLNXWYHFNODUH RFK UHYLVRUHU
)OHUWDOHW UHVSRQGHQWHU QlPQHU DWW GHW ILQQV HWW JODSS PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU�
GlU XWYHFNODUQD LQWH I|UVWnU UHYLVLRQ HOOHU WDU KlQV\Q WLOO YDG UHYLVRUHUQD EHK|YHU DY HQ
SURJUDPYDUD� 'HWWD XSSHQEDUDU VLJ IUDPI|U DOOW KRV GH PLQGUH E\UnHUQD� HIWHUVRP GH lU
IRUFHUDGH DWW DQYlQGD YHUNW\J IUnQ HQEDUW H[WHUQD OHYHUDQW|UHU� -RKDQ PHQDU H[HPSHOYLV DWW
SURJUDPPHQ LQWH XSSGDWHUDV L WLG� YLONHW J|U YHUNW\JHQ LUUHOHYDQWD RFK LQHIIHNWLYD� (WW DQQDW
|YHUJULSDQGH WHPD VRP LGHQWLILHUDWV lU DWW SURJUDPPHQ VDNQDU P|MOLJKHWHQ WLOO LQWHJUDWLRQ
PHG YDUDQGUD RFK H[WHUQD DNW|UHU� YLONHW J|U DUEHWHW LQHIIHNWLYW� *ODSSHW PHOODQ UHYLVRUHU RFK
WHNQLNXWYHFNODUH NDQ GHOYLV I|UNODUDV JHQRP 72(� HIWHUVRP XWEXGHW Sn WHNQRORJL SnYHUNDU HQ
RUJDQLVDWLRQV P|MOLJKHW DWW LPSOHPHQWHUD GLJLWDOD YHUNW\J �%DNHU� ������ (IWHUVRP XWEXGHW lU
OnJW PHG I|U In DNW|UHU Sn PDUNQDGHQ Vn lU NRQNXUUHQVHQ OnJ� YLONHW KlPPDU LQQRYDWLRQ RFK
VnOHGHV EHKRYHW I|U XWYHFNODUQD DWW XWYHFNOD VLQD SURGXNWHU� *UHWDV RFK ,VDN UHVSHNWLYH E\UnHU
KDU VnOHGHV XWIRUVNDW DQGUD UHYLVLRQVSURJUDP� GlU GH QXPHUD lU HQ GHO DY GH Q\D SURJUDPPHQV
XWYHFNOLQJVSURFHVVHU� 'HWWD W\GHU Sn DWW IOHU DNW|UHU E|UMDU HWDEOHUD VLJ I|U DWW P|WD
UHYLVRUHUQDV EHKRY RFK GlUPHG |ND XWEXGHW�
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,7�VXSSRUW
,7�VXSSRUW lU QnJRW VRP DOOD UHVSRQGHQWHU QlPQHU DWW GH KDU� GlU DOOD E\UnHU Sn HWW HOOHU DQQDW
VlWW KDU HWW WHDP HOOHU HQVNLOGD SHUVRQHU VRP GHGLNHUDW DUEHWDU PHG ,7�IUnJRU� 8SSOHYHOVHQ DY
GHQQD VXSSRUW W\FNHU UHVSRQGHQWHUQD JHQRPJnHQGH lU EUD� 0LQGUH E\UnHU WHQGHUDU GRFN DWW
YDUD PHU EHURHQGH DY H[WHUQD VXSSRUWIXQNWLRQHU� IUlPVW L IRUP DY VXSSRUW VRP YHUNW\JHQ L VLJ
WLOOKDQGDKnOOHU� 'HWWD EHURU IUlPVW Sn DWW PLQGUH E\UnHU LQWH KDU WLOOJnQJ WLOO HJHQXWYHFNODGH
YHUNW\J� VRP VWRUD E\UnHU KDU� GlU VXSSRUW VNHU LQWHUQW LQRP E\UnQ� 'HW VRP DYJ|U YLONHQ
NYDOLWp E\UnHUQD NDQ KD Sn VLQD VXSSRUWIXQNWLRQHU KDU VnOHGHV PHG DQGHOHQ UHVXUVHU DWW J|UD
YLONHW EHKDQGODV L 72( �/L HW DO�� ������ 'H H[WHUQD VXSSRUWWMlQVWHUQD NDUDNWlULVHUDV DY DWW
YDUD OnQJVDPPD RFK LQWH WLOOJRGRVH UHYLVRUHUQDV EHKRY� bYHQ KlU ILQQV DOOWVn HWW JODSS PHOODQ
XWYHFNODUH RFK PLQGUH E\UnHU� GlU XWYHFNODUH LQWH NDQ JH GHQ VXSSRUW UHYLVRUHUQD EHK|YHU�
'HWWD NDQ RFNVn KlUOHGDV WLOO DWW XWEXGHW Sn UHYLVLRQVSURJUDP lU OnJW� YLONHW PLQVNDU YLOMDQ DWW
I|UElWWUD VLQD SURGXNWHU RFK WMlQVWHU NRQWLQXHUOLJW� $WWLW\GHQ WLOO HWW SURJUDP NDQ PLQVND RP
GHW VNDSDU IUXVWUDWLRQ� YLONHW NDQ DVVRFLHUDV PHG 7$0 �'DYLV� ������

8WELOGQLQJDU
5HVSRQGHQWHUQD XSSOHYHU |YHUODJ DWW WLOOJnQJHQ WLOO XWELOGQLQJDU LQRP GLJLWDOLVHULQJ RFK
DQYlQGQLQJ DY ROLND YHUNW\J lU JRG� 'LJLWDOLVHULQJ KDU YDULW HWW nWHUNRPPDQGH WHPD� PHG
XWELOGQLQJDU RFK SUDNWLVND H[HPSHO VRP W\GOLJW YLVDU KXU ROLND YHUNW\J NDQ DQYlQGDV� 'HW
ILQQV HQ VWDUN XSSPXQWUDQ DWW GHOWD L GLJLWDOD NXUVHU� VRP WlFNHU DOOW IUnQ JUXQGOlJJDQGH
GLJLWDOLVHULQJ RFK DUWLILFLHOO LQWHOOLJHQV WLOO PHU DYDQFHUDGH SnE\JJQDGVNXUVHU� 'HWWD NDQ
W\GOLJW NRSSODV WLOO 72(� GlU VW|G L IRUP DY XWELOGQLQJDU lU HVVHQWLHOOW I|U DGRSWLRQ �/L HW DO��
������ )|U PnQJD DQVWlOOGD LQQHElU GHWWD DWW GH EHK|YHU WD VLJ WLG DWW JHQRPI|UD GHVVD NXUVHU�
YLONHW NDQ YDUD HQ XWPDQLQJ QlU DUEHWVEHODVWQLQJHQ lU K|J� 5HVSRQGHQWHUQD EHVNULYHU DWW GHW
ILQQV HWW EUHWW XWEXG DY XWELOGQLQJDU RFK DWW VW|GHW NULQJ GHVVD lU EUD� 'HWWD H[HPSOLILHUDV DY
&ODUD RFK +DQV E\UnHU VRP HUEMXGHU PnQJD XWELOGQLQJDU� 'HVVD XWELOGQLQJDU KMlOSHU GHP DWW
XSSI\OOD H[WHUQD NUDY RFK VHU WLOO DWW UHYLVRUHUQD lU YlOXWELOGDGH RFK NRPSHWHQWD� Vn DWW GH NDQ
DQYlQGD SURJUDPPHQ Vn HIIHNWLYW VRP P|MOLJW� (Q VNLOOQDG VRP I|UIDWWDUQD LGHQWLILHUDW PHOODQ
VPn RFK VWRUD E\UnHU lU HQ VW|UUH I|UYlQWDQ Sn DWW XWELOGD VLJ KRV GH VW|UUH E\UnHUQD� GlU
XWELOGQLQJDU RFNVn ILQQV PHU WLOOJlQJOLJW LQWHUQW� 3n GH PLQGUH E\UnHUQD lU XWELOGQLQJDUQD PHU
IULYLOOLJD� YLONHW NDQ I|UNODUDV JHQRP DWW XWELOGQLQJDUQD L VWlOOHW lU H[WHUQW� -RKDQ I|UNODUDU DWW
KDQ KDU P|MOLJKHWHQ DWW XWELOGD VLJ� PHQ NlQQHU DWW KDQ LQWH EHK|YHU L QXOlJHW� )UHGULN RFK
(ULN VRP DUEHWDU Sn VWRUD E\UnHU EHUlWWDU GlUHPRW DWW YLVVD XWELOGQLQJDU lU REOLJDWRULVND RFK
VNHU NRQWLQXHUOLJW� 6NLOOQDGHUQD NDQ NRSSODV LKRS PHG GHQ VXEMHNWLYD QRUP VRP EHVNULYV L
73% �$M]HQ� ������ 3UHVVHQ XWLIUnQ DWW XWI|UD HOOHU LQWH XWI|UD HWW EHWHHQGH NDQ L VOXWlQGDQ
SnYHUND GHW IDNWLVND EHWHHQGHW L KXU GLJLWDOD YHUNW\J DQYlQGV �$M]HQ� ������ +XUXYLGD GHQQD
SUHVV SnYHUNDU QHJDWLYW HOOHU SRVLWLYW EHURU L VLQ WXU Sn I|UHWDJVNXOWXUHQ VRP EHKDQGODWV
WLGLJDUH�

5HJOHULQJDU
+DQV QlPQHU DWW GHW LGDJ lU PHU IRNXV Sn DWW GRNXPHQWHUD lQ DWW OHYHUHUD HQ NYDOLWDWLY
UHYLVLRQ� )OHUD DQGUD UHVSRQGHQWHU QlPQHU DWW NUDYHQ Sn GRNXPHQWHULQJHQ KDU |NDW� GlU
P\QGLJKHWHU RFK DQGUD H[WHUQD DNW|UHU lU GULYDQGH L XWYHFNOLQJHQ� 9LVVD UHVSRQGHQWHU
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XSSOHYHU GlUI|U GLJLWDOLVHULQJHQ VRP HQ Q|GYlQGLJKHW I|U DWW WLOOP|WHVJn GHVVD NUDY� YLONHW
H[HPSOLILHUDV DY +DQV� ,VDN RFK -RKDQ� DOOD Sn VPn E\UnHU� (ULN Sn HQ VWRU E\Un XSSOHYHU DWW
ODJNUDY XWJ|U KLQGHU I|U DWW XWQ\WWMD RFK DQYlQGD DOO W\S DY WHNQRORJL� 'HQ VQDEED
WHNQRORJLVND XWYHFNOLQJHQ JHU VYnULJKHWHU I|U ODJVWLIWDUH DWW KlQJD PHG� 'HQQD XSSOHYHOVH lU L
OLQMH PHG DWW UHJXODWLRQVJDS NDQ KlPPD LPSOHPHQWHULQJ� YLONHW 7LEHULXV RFK +LUWK ������
EHVNULYHU L VLQ DUWLNHO� 3UHFLV VRP EHVNULYHW PHQDU 72( DWW UHJXODWRULVND DVSHNWHU NDQ KlPPD
HOOHU IUlPMD GLJLWDOLVHULQJHQ �%DNHU� ������ $WW XSSIDWWQLQJHQ VNLOMHU VLJ nW lU GlUHPRW HQ
LQWUHVVDQW DVSHNW HIWHUVRP UHJOHULQJDU RFK ODJNUDY E|U KD V\IWHW DWW SnYHUND DOOD E\UnHU
OLNYlUGLJW� )|UIDWWDUQDV UHIOHNWLRQ lU DWW GHWWD NDQ SnYHUNDV YDU E\UnHUQD OLJJHU L
GLJLWDOLVHULQJVSURFHVVHQ� /LJJHU HQ E\Un OnQJW IUDP L GLJLWDOLVHULQJHQ NDQ UHJXODWLYD nWJlUGHU
XSSOHYDV KlPPDQGH� PHGDQ RP HQ E\Un OLJJHU OLWH OlQJUH EDN NDQ GHQ NlQQDV IUlPMDQGH RFK
SnVN\QGDQGH� 5HVSRQGHQWHUQD lU HQLJD RP DWW VW|UUH E\UnHU OLJJHU L IUDPNDQW L
GLJLWDOLVHULQJHQ� YLONHW VnOHGHV NDQ VWlUND UHVRQHPDQJHW RYDQ�

���� )UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU
)UDPWLGHQ
8U HWW IUDPWLGVSHUVSHNWLY VHU IOHUWDOHW UHVSRQGHQWHU SRVLWLYW Sn GHQ IRUWVDWWD GLJLWDOLVHULQJHQ�
EODQG DQQDW JHQRP DGRSWLRQ DY $, RFK 53$�YHUNW\J� *HPHQVDPPD WHPDQ VRP
UHVSRQGHQWHUQD WDV XSS lU NRSSODGH WLOO |NDG HIIHNWLYLWHW RFK |NDG UHYLVLRQVNYDOLWHW� (WW
H[HPSHO lU )UHGULN VRP KDU HQ NlQVOD DWW VDPWOLJD UHYLVLRQVPRPHQW VRP LQWH lU SURIHVVLRQHOO
EHG|PQLQJ NDQ NRPPD DWW DXWRPDWLVHUDV YLONHW KDQ WURU |NDU EnGH HIIHNWLYLWHW RFK NYDOLWHW�
5HVSRQGHQWHUQDV SRVLWLYD V\Q Sn IUDPWLGD HIIHNWHU DY |NDG LQWHJUHULQJ DY GLJLWDOD YHUNW\J L
UHYLVLRQVSURFHVVHQ DQW\GHU DWW GH KDU HQ SRVLWLY LQVWlOOQLQJ� *HQRP DWW KD HQ SRVLWLY
LQVWlOOQLQJ RFK DWWLW\G WLOO HWW EHWHHQGH |NDU GHQ IDNWLVND V\VWHPDQYlQGQLQJHQ L HQOLJKHW PHG
7$0 �'DYLV� ������ 'HWWD NDQ SnYHUND LQGLYLGHUQDV DQYlQGQLQJ DY Q\D GLJLWDOD YHUNW\J L
IUDPWLGHQ SRVLWLYW� 5HVSRQGHQWHUQDV V\Q Sn P|MOLJD HIIHNWHU L IUDPWLGHQ NDQ RFNVn NRSSODV WLOO
HQ DQQDQ NRPSRQHQW L 7$0 RFK lYHQ HQ NRPSRQHQW L 87$87� , 7$0 ILQQV NRSSOLQJHQ
JHQRP NRPSRQHQWHQ XSSIDWWDG Q\WWD� KXU P\FNHW SHUVRQHQ WURU DWW YHUNW\JHW NRPPHU
I|UElWWUD DUEHWVSUHVWDWLRQHQ �'DYLV� ������ , 87$87 ILQQV NRSSOLQJHQ WLOO NRPSRQHQWHQ
I|UYlQWDG SUHVWDWLRQ� YLONHW OLNW 7$0 KDQGODU RP WLOO YLONHQ JUDG SHUVRQHQ WURU DQYlQGQLQJ DY
YHUNW\JHW NRPPHU DWW KMlOSD DWW XSSQn I|UElWWULQJDU L DUEHWHW �9HQNDWHVK HW DO�� ������ (WW
DQQDW WHPD VRP XWNULVWDOOLVHUDWV VLJ XU HPSLULQ lU NRSSODW WLOO GH P|MOLJD HIIHNWLYLVHULQJDU VRP
ILQQV NYDU� WURWV DWW IOHUWDOHW UHGDQ XSSOHYHU HQ |NDG HIIHNWLYLWHW VRP HQ I|OMG DY
GLJLWDOLVHULQJHQ� $QQD VHU H[HPSHOYLV HQ LQWHUQ DVSHNW L IRUP DY HQ |NDG I|UVWnHOVH I|U
YHUNW\JHQ VRP HQ nWJlUG I|U DWW |ND HIIHNWLYLWHWHQ \WWHUOLJDUH� (ULN SnSHNDU H[WHUQD DVSHNWHU
VRP DWW GH GLJLWDOD SURJUDPPHQ VND YDUD V\QNDGH PHG YDUDQGUD I|U DWW XSSQn |NDG
HIIHNWLYLWHW�

8WPDQLQJDU
8WLIUnQ HPSLULQ V\QV HQ EUHG YDULDWLRQ DY ROLND XWPDQLQJDU VRP UHVSRQGHQWHUQD VWlOOWV LQI|U
YLG DQYlQGQLQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 8WPDQLQJDU NRSSODGH WLOO GH GLJLWDOD
YHUNW\JHQ IUDPVWnU VRP HWW JHPHQVDPW WHPD� 1nJUD UHVSRQGHQWHU SnSHNDU YHUNW\JHQV
RSnOLWOLJKHW RFK EXJJDU VRP HQ XWPDQLQJ GlU $QQD EHUlWWDU DWW GHWWD JMRUW DWW KRQ J|U Sn HWW
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DQQRUOXQGD VlWW I|U DWW UXQGD SUREOHPHQ� &ODUD PHQDU DWW EXJJDU L SURJUDPPHQ OHGHU WLOO HQ
VWRU IUXVWUDWLRQ� QnJRW 'DYLG DQW\GHU Gn YHUNW\JHQ RFK GHVV VHUYUDU PnVWH NODUD DY |NDG
EHODVWQLQJ I|U DWW NXQQD DUEHWD XWDQ I|UVHQLQJDU� (Q IUXVWUDWLRQ NULQJ RSnOLWOLJD YHUNW\J lU
GHILQLWLYW HQ IDNWRU VRP NDQ SnYHUND DQYlQGQLQJHQ� EnGH NULQJ DQYlQGQLQJ HOOHU LQWH RFK GHQ
IDNWLVND DQYlQGQLQJHQ� $QGUD XWPDQLQJDU VRP QlPQV lU NRSSODGH WLOO YHUNW\JHWV HJHQVNDSHU�
GlU $QQDV XSSOHYHOVH DY HQ &KDW*37 PHG LQDNWXHOO LQIRUPDWLRQ� VRP JHU IHODNWLJD VYDU YLONHW
VNDSDU LQHIIHNWLYLWHW JHQRP DWW EHK|YD NRQWUROOHUD JHQHUHUDG LQIRUPDWLRQ� lU HQ LQWUHVVDQW
XWPDQLQJ DWW EHO\VD� 'DYLG RFK (ULN JHU VNHQ DY HQ JHPHQVDP SUREOHPDWLN NULQJ
SURJUDPPHQV NRPSDWLELOLWHW PHG YDUDQGUD� 2OLND YHUNW\J JHU ROLND GRNXPHQWW\SHU RFK GH
ROLND SURJUDPPHQ SUDWDU LQWH PHG YDUDQGUD� $QGUD XWPDQLQJDU VRP ILQQV lU DWW NDWHJRULVHUD
VRP H[WHUQD VnGDQD� &ODUD H[HPSOLILHUDU JHQRP DWW EHUlWWD RP Q\D YHUVLRQHU DY V\VWHPHQ
ODQVHUDV XQGHU K|JVlVRQJ VRP HQ XWPDQLQJ PHGDQ %HOOD EHUlWWDU RP SnWU\FNQLQJDU IUnQ
OHGQLQJHQ JlOODQGH DWW LPSOHPHQWHUD NXQGHU L Q\D V\VWHP VRP XWPDQDGH� *UHWD VHU HQ
XWPDQLQJ L DWW KLWWD SURJUDP VRP XQGHUOlWWDU DUEHWHW RFK VHGDQ DWW In LQ NXQGHUQD L GHW Q\D
V\VWHPHW� %HOODV XSSOHYGD SnWU\FNQLQJDU JnU DWW I|UNODUD PHG KMlOS DY 72(�
2UJDQLVDWLRQVNRQWH[WHQ PHQDU DWW HQ RUJDQLVDWLRQ NDQ KD I|UHWDJVNXOWXU VRP IUlPMDU
XWYHFNOLQJ RFK I|UlQGULQJDU �%DNHU� ������ /HGQLQJHQ L E\UnQ IUlPMDU I|UlQGULQJ YLONHW L VLJ
lU SRVLWLYW� PHQ NDQ YDUD HQ XWPDQLQJ VRP UHYLVRUHUQD VWlOOV LQI|U�

���� 6DPPDQIDWWQLQJ DY DQDO\V
, QHGDQVWnHQGH WDEHOO ����� KDU I|UIDWWDUQD VDPPDQVWlOOW KXYXGSXQNWHUQD IUnQ
XQGHUNDWHJRULHUQD XU UHVSHNWLYH WHPD�

8QGHUNDWHJRUL +XYXGSXQNWHU

$QYlQGQLQJ DY GLJLWDOD
YHUNW\J

9DULHUDQGH DQYlQGQLQJ� VWRUD E\UnHU OLND YDUDQGUD� VPn
E\UnHU OLND YDUDQGUD� )|UPnJD PHG GLJLWDOD YHUNW\J NDQ
YDUD HQ IDNWRU VRP SnYHUNDU DQYlQGQLQJ�

$WWLW\G *HPHQVDPW WHPD lU HQ SRVLWLY LQVWlOOQLQJ� (Q IDNWRU
VRP SnYHUNDU DQYlQGQLQJHQ�

)|UYlQWQLQJDU )|UYlQWQLQJDU Sn YDULHUDQGH HIIHNWHU DY YHUNW\JHQ�
IOHUWDOHW KDU K|JD I|UYlQWQLQJDU� (ULN OnJD I|UYlQWQLQJDU
SnYHUNDU LQWH DQYlQGQLQJHQ QHJDWLYW� (Q IDNWRU VRP
SnYHUNDU DQYlQGQLQJHQ�

$QYlQGDUYlQOLJKHW %HW\GDQGH IDNWRU I|U DQYlQGQLQJ� /nJ WU|VNHO lU YLNWLJW�

$UEHWVEHODVWQLQJ +|J DUEHWVEHODVWQLQJ SnYHUNDU DQYlQGQLQJ QHJDWLYW�

3RVLWLYD HIIHNWHU 'LJLWDOD YHUNW\J HIIHNWLYLVHUDU UHYLVLRQVDUEHWHW ĺ
SnYHUNDU DQYlQGQLQJHQ SRVLWLYW�

1HJDWLYD HIIHNWHU (IIHNWLYLVHULQJ DY HQIRUPLJD DUEHWVXSSJLIWHU ĺ RUR
NULQJ NXQVNDSVEULVW NDQ ELGUD WLOO I|UVlPUDG DWWLW\G RFK
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VHQDUH SnYHUND IDNWLVN DQYlQGQLQJ QHJDWLYW�

5HYLVLRQVNYDOLWHW 9DULHUDQGH XSSIDWWQLQJDU NULQJ GLJLWDOLVHULQJHQV
SnYHUNDQ�

0|MOLJD HIIHNWLYLVHULQJDU )OHUWDOHW XSSOHYHU P|MOLJD HIIHNWLYLVHULQJDU L IUDPWLGHQ�

6RFLDOD IDNWRUHU *UXSSWU\FN RFK QRUPHU KDU YDULHUDQGH SnYHUNDQ�
5ROOHU� NRPPXQLNDWLRQ RFK JHPHQVDPPD I|UYlQWQLQJDU
NDQ SnYHUND� .RPSOH[W RPUnGH�

)|UHWDJVNXOWXU )|UHWDJVVWRUOHN� UHJHOYHUN RFK NXOWXU lU FHQWUDOD I|U
DQYlQGQLQJ� 9LVVD XSSOHYHU EULVWDQGH O\K|UGKHW IUnQ
OHGQLQJHQ�

5HVXUVHU 5HVXUVHU KDU VWRU SnYHUNDQ Sn YLOND P|MOLJKHWHU VRP
ILQQV� 6Pn E\UnHU KDU HWW EHJUlQVDW XWEXG � KlPPDU
LQQRYDWLRQ RFK DQYlQGQLQJ�

7HNQLNXWYHFNODUH RFK UHYLVRUHU *ODSS PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU Sn lOGUH
SURJUDP� 1\D DNW|UHU E|UMDU VDNWD P|WD EHKRYHQ�

,7�VXSSRUW 5HVXUVHU SnYHUNDU NYDOLWHWHQ Sn VXSSRUWHQ� .YDOLWHWHQ
Sn VXSSRUWHQ SnYHUNDU L VLQ WXU XSSOHYHOVHQ DY
SURJUDPPHQ�

8WELOGQLQJDU 3nYHUNDU DQYlQGQLQJHQ� PHQ NDQ XSSOHYDV VRP HQ
SUHVV� 3UHVVHQ NDQ SnYHUND DQYlQGQLQJHQ RFK YLOMDQ
QHJDWLYW�

5HJOHULQJDU .DQ KlPPD HOOHU IUlPMD GLJLWDOLVHULQJHQ ĺ EHURU Sn
YDUW E\UnQ OLJJHU L VLQ GLJLWDOLVHULQJVSURFHVV�

)UDPWLGHQ gNDG HIIHNWLYLWHW RFK NYDOLWHW L IUDPWLGHQ� SRVLWLY V\Q
VRP NDQ SnYHUND DQYlQGQLQJHQ IUDP|YHU�

8WPDQLQJDU 2SnOLWOLJD RFK LQNRPSDWLEOD YHUNW\J ĺ IUXVWUDWLRQ� NDQ
SnYHUND DQYlQGQLQJ QHJDWLYW�

7DEHOO ���� 6DPPDQVWlOOQLQJ DY IDNWRUHU VRP SnYHUNDU DQYlQGQLQJ HQOLJW DQDO\VHQ�

$QDO\VHQ VWlPPHU L GHW VWRUD KHOD |YHUHQV PHG DQDO\VPRGHOOHQ �VH ILJXU ��� L DYVQLWW ����� (Q
DYYLNDQGH IDNWRU VRP XSSHQEDUDW VLJ lU DWW DUEHWVEHODVWQLQJHQ KDU HQ VWRU SnYHUNDQ Sn YLOMDQ
DWW OlUD VLJ RFK DQYlQGD Q\D YHUNW\J RFK WHNQRORJLHU� '2, EHKDQGODU WLG VRP HQ SnYHUNDQGH
IDNWRU� PHQ LQWH L GHQ XWVWUlFNQLQJHQ DWW DUEHWVEHODVWQLQJHQ VNXOOH SnYHUND� )|UIDWWDUQD
UHVRQHUDU VnOHGHV DWW DUEHWVEHODVWQLQJHQ KDU HQ GLUHNW SnYHUNDQ Sn WLGHQ� HIWHUVRP UHYLVRUHUQD
InU PLQGUH WLG DWW OlUD VLJ� LPSOHPHQWHUD RFK DQYlQGD Q\D GLJLWDOD YHUNW\J� 'HW JODSS VRP
LGHQWLILHUDWV PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU lU LQWH KHOOHU QnJRW VRP DQDO\VPRGHOOHQ
EHKDQGODU� HQEDUW XWEXGHW Sn PDUNQDGHQ YLD 72(� 5HYLVLRQVEUDQVFKHQ lU HQ EUDQVFK VRP lU L
VWlQGLJ I|UlQGULQJ� YLONHW NUlYHU VW|UUH DQSDVVQLQJVP|MOLJKHWHU PHG VQDEED XSSGDWHULQJDU
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NRQWLQXHUOLJW� 'HWWD NDQ I|UNODUD YDUI|U DQDO\VHQ VNLOMHU VLJ IUnQ DQDO\VPRGHOOHQ L GHWWD
DYVHHQGH� , |YULJW NDQ DQDO\VHQV KXYXGSXQNWHU DQNQ\WDV WLOO DQDO\VPRGHOOHQ�

)|UIDWWDUQD KDU LGHQWLILHUDW DWW I|OMDQGH IDNWRUHU lU DWW EHWUDNWD VRP GH YLNWLJDVWH VRP SnYHUNDU
DQYlQGQLQJHQ� $WWLW\G� I|UYlQWQLQJDU� DQYlQGDUYlQOLJKHW� DUEHWVEHODVWQLQJ� I|UHWDJVNXOWXU�
UHVXUVHU RFK UHODWLRQHQ PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU� $WWLW\G RFK I|UYlQWQLQJDU lU WYn
SnYHUNDQGH IDNWRUHU I|U DQYlQGDQGHW DY GLJLWDOD YHUNW\J� YLONHW OLJJHU L OLQMH PHG
DQDO\VPRGHOOHQ� 'HW V\QWHV HWW P|QVWHU L DWW IOHUWDOHW KDU HQ SRVLWLY DWWLW\G RFK K|JD
I|UYlQWQLQJDU Sn YHUNW\JHQ� YLONHW VnOHGHV EOLU WYn YlVHQWOLJD IDNWRUHU� $QYlQGDUYlQOLJKHWHQ
KRV GH GLJLWDOD YHUNW\JHQ V\QHV YDUD HQ EHW\GDQGH IDNWRU VRP SnYHUNDU DQYlQGQLQJHQ HQOLJW
DQDO\VHQ� 'HWWD HIWHUVRP IOHUD XSSOHYHU DWW YHUNW\JHQ VND YDUD HQNOD DWW DQYlQGD RFK KD HQ OnJ
WU|VNHO I|U DWW DQYlQGD GHP� $UEHWVEHODVWQLQJ lU HQ LQWUHVVDQW DVSHNW HIWHUVRP GHQ SnYHUNDU
EnGH LQGLYLGHQV YLOMD RFK IDNWLVND WLG DWW EnGH OlUD VLJ RFK DQYlQGD YHUNW\JHQ IXOOW XW� (Q
|SSHQ I|UHWDJVNXOWXU VRP IUlPMDU GLJLWDOD YHUNW\J lU HQ DVSHNW VRP SnYHUNDU DQYlQGQLQJHQ�
)|UHWDJVNXOWXUHQV EHW\GHOVH lU YLNWLJ HIWHUVRP GHQ SnYHUNDU GH DQVWlOOGDV YLOOLJKHW DWW DQWD
Q\D GLJLWDOD YHUNW\J� YLONHW lU DYJ|UDQGH I|U IUDPJnQJVULN LQWHJUDWLRQ DY WHNQLN Sn HQ
UHYLVLRQVE\Un� 5HVXUVI|UGHOQLQJHQ PHOODQ VPn RFK VWRUD E\UnHU lU YLWDO Gn GHQ GLUHNW SnYHUNDU
P|MOLJKHWHUQD DWW DQYlQGD RFK XWYHFNOD GLJLWDOD YHUNW\J� YLONHW VSHODU HQ VWRU UROO L KXU IOH[LEOD
RFK LQQRYDWLYD GH NDQ YDUD L VLWW DUEHWH� 5HODWLRQHQ PHOODQ WHNQLNXWYHFNODUH RFK UHYLVRUHU lU
RFNVn HQ YLNWLJ DVSHNW� )|UIDWWDUQD KDU LGHQWLILHUDW HWW JODSS PHOODQ UHYLVRUHU RFK
WHNQLNXWYHFNODUH VRP lU EHW\GHOVHIXOOW HIWHUVRP GHW VNDSDU LQHIIHNWLYD YHUNW\J VRP LQWH P|WHU
UHYLVRUHUQDV VSHFLILND EHKRY� YLONHW KlPPDU UHYLVRUQV SURGXNWLYLWHW RFK HIIHNWLYLWHW�
5HODWLRQHQ PHG XWYHFNODUQD lU VnOHGHV HQ DYJ|UDQGH IDNWRU I|U DWW NXQQD WLOOJRGRVH
UHYLVRUHUQDV EHKRY�
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�� 6OXWVDWVHU� ELGUDJ RFK IRUWVDWW IRUVNQLQJ

, GHW VLVWD NDSLWOHW VDPPDQVWlOOV VWXGLHQV KXYXGVOXWVDWVHU �DYVQLWW ����� EDVHUDGH Sn DQDO\VHQ
I|U DWW XSSI\OOD VWXGLHQV V\IWH RFK EHVYDUD GHVV IUnJHVWlOOQLQJ� , DYVQLWW ��� GLVNXWHUDV VHGDQ
VWXGLHQV ELGUDJ� GlU EnGH HPSLULVND RFK SUDNWLVND DVSHNWHU O\IWV IUDP I|U GH LQWUHVVHQWHU VRP
NDQ EHU|UDV DY VWXGLHQ� $YVOXWQLQJVYLV SUHVHQWHUDV I|UVODJ Sn IRUWVDWW IRUVNQLQJ �DYVQLWW �����
GlU GHW EHVNULYV YLOND RPUnGHQ HQ IUDPWLGD VWXGLH VNXOOH NXQQD XWIRUVND VDPW KXU HQ VnGDQ
IRUVNQLQJ SRWHQWLHOOW NDQ JHQRPI|UDV�

���� 6OXWVDWVHU
'LJLWDOLVHULQJHQ lU� VRP EHVNULYHW L LQOHGQLQJHQ� HQ FHQWUDO GULYNUDIW I|U VDPKlOOVXWYHFNOLQJ�
RFK UHYLVLRQVEUDQVFKHQ VWnU LQI|U XWPDQLQJDU RFK P|MOLJKHWHU L GHQQD WUDQVIRUPDWLRQ
�:LOOVWHGW 	 6QHOOPDQ� ������ 7URWV 6YHULJHV K|JD UDQNLQJ L GLJLWDOLVHULQJ �3RUWXODQV
,QVWLWXWH� ������ OLJJHU UHYLVLRQVEUDQVFKHQ HIWHU DQGUD EUDQVFKHU �5HYLVRUVLQVSHNWLRQHQ�
������ *LYHW GHWWD SUREOHP YLOOH I|UIDWWDUQD VnOHGHV XQGHUV|ND YLOND IDNWRUHU VRP SnYHUNDU
UHYLVRUQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J�

6WXGLHQV V\IWH KDU YDULW DWW ELGUD PHG I|UVWnHOVH I|U GHQ HQVNLOGD UHYLVRUQV XSSOHYHOVHU YLG
DQYlQGQLQJ RFK LPSOHPHQWHULQJ DY GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ� 'HWWD JHQRP DWW
EHVYDUD VWXGLHQV IUnJHVWlOOQLQJ VRP O\GHU HQOLJW I|OMDQGH� 9LOND IDNWRUHU SnYHUNDU GHQ HQVNLOGD
UHYLVRUQV DQYlQGQLQJ DY GLJLWDOD YHUNW\J"

0HG XWJnQJVSXQNW L IUnJHVWlOOQLQJHQ LGHQWLILHUDGHV IOHUD VOXWVDWVHU� 6WXGLHQV I|UVWD VOXWVDWV lU
DWW DWWLW\G JHQWHPRW DWW DQYlQGD GLJLWDOD YHUNW\J L UHYLVLRQVSURFHVVHQ V\QHV YDUD HQ IDNWRU VRP
SnYHUNDU DQYlQGQLQJHQ� GlU UHVSRQGHQWHUQD KDU HQ JRG LQVWlOOQLQJ WLOO GHWWD� ,QVWlOOQLQJHQ
JUXQGDU VLJ L GH I|UGHODU VRP ILQQV PHG YHUNW\JHW� YLONHW OLJJHU L OLQMH PHG WLGLJDUH IRUVNQLQJ
VRP PHQDU DWW GLJLWDOD YHUNW\J lU YlUGHIXOOD RP UHYLVRUQ lU UlWW LQVWlOOG WLOO DWW DQYlQGD GHP�

9LGDUH LQGLNHUDU VWXGLHQ DWW I|UYlQWQLQJDUQD Sn GH GLJLWDOD YHUNW\JHQ lU HQ IDNWRU VRP
SnYHUNDU DQYlQGQLQJHQ� +|JD I|UYlQWQLQJDU Sn DWW YHUNW\JHQ VND XQGHUOlWWD RFK I|UElWWUD
DUEHWHW SnYHUNDU DQYlQGQLQJHQ HIWHUVRP GHW VNDSDU HQ SRVLWLY NlQVOD�

)|U DWW DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J VND O\FNDV RFK IRUWVlWWQLQJVYLV DQYlQGDV KDU
DQYlQGDUYlQOLJKHW LGHQWLILHUDWV GlU VOXWVDWVHQ lU DWW GHW lU HQ EHW\GDQGH IDNWRU VRP SnYHUNDU
DQYlQGQLQJHQ� 'HWWD VWlPPHU YlO |YHUHQV PHG WLGLJDUH IRUVNQLQJ VRP RFNVn PHQDU DWW
DQYlQGDUYlQOLJKHW lU HQ IDNWRU VRP SnYHUNDU DQYlQGQLQJHQ�

<WWHUOLJDUH HQ VOXWVDWV lU NRSSODW WLOO GHQ K|JD DUEHWVEHODVWQLQJ VRP UnGHU LQRP
UHYLVLRQVEUDQVFKHQ� 6WXGLHQ YLVDU DWW DUEHWVEHODVWQLQJ lU HQ IDNWRU VRP SnYHUNDU
DQYlQGQLQJHQ� GlU HQ K|J DUEHWVEHODVWQLQJ KlPPDU DQYlQGDQGHW DY GLJLWDOD YHUNW\J L
UHYLVLRQVDUEHWHW� 'HWWD WURWV DWW IOHUWDOHW UHVSRQGHQWHU VHU I|UGHODU PHG |NDG HIIHNWLYLWHW RFK

��



NYDOLWHW JHQRP DWW DQYlQGD GLJLWDOD YHUNW\J� )|UKRSSQLQJDUQD RP DWW GLJLWDOLVHULQJHQ VND
MlPQD XW DUEHWVEHODVWQLQJHQ NDQ VWDQQD YLG HQEDUW HQ I|UKRSSQLQJ RP UHYLVRUHUQD LQWH KDU WLG
DWW OlUD VLJ Q\D YHUNW\J PHG EDNJUXQG L GHQ K|JD DUEHWVEHODVWQLQJ VRP UnGHU L EUDQVFKHQ�

6WXGLHQ YLVDU RFNVn DWW I|UHWDJVNXOWXU VSHODU HQ FHQWUDO UROO NULQJ DQYlQGDQGHW DY GLJLWDOD
YHUNW\J� 8SSPXQWUDQ� I|UWURHQGH RFK VW|G IUnQ OHGQLQJHQ lU FHQWUDOD IDNWRUHU I|U DWW IUlPMD HQ
NXOWXU I|U YLOMDQ DWW DQYlQGD RFK LPSOHPHQWHUD GLJLWDOD YHUNW\J� 'HWWD LQQHIDWWDU lYHQ HQ
NXOWXU VRP IUlPMDU GHODNWLJKHW� WLOOnWHU PLVVWDJ RFK XSSPXQWUDU DWW SURYD Q\D VDNHU� YLONHW
ELGUDU WLOO SRVLWLYD HUIDUHQKHWHU�

(Q DQQDQ VOXWVDWV lU NRSSODW WLOO YLOND UHVXUVHU DY GLJLWDOD YHUNW\J VRP ILQQV WLOOJlQJOLJD I|U
UHYLVRUQ� 6WXGLHQ YLVDU VnOHGHV DWW VWRUOHNHQ Sn E\UnQ VSHODU VWRU UROO� 6W|UUH E\UnHU XSSOHYHU
HWW VWRUW IRNXV Sn HJHQXWYHFNODGH SURJUDP� PHGDQ PLQGUH E\UnHU L VWlOOHW XSSOHYHU HWW
EHJUlQVDW XWEXG DY SURJUDP� +XU P\FNHW RFK YLONHQ W\S DY UHVXUVHU HQ E\Un KDU lU VnOHGHV
QnJRW VRP SnYHUNDU GHQ IDNWLVND DQYlQGQLQJHQ DY YHUNW\JHQ�

'HQ VLVWD VOXWVDWVHQ IUnQ VWXGLHQ lU DWW GHW ILQQV HWW JODSS PHOODQ WHNQLNXWYHFNODUH RFK
UHYLVRUHU� GlU XWYHFNODUQD LQWH NDQ WLOOJRGRVH UHYLVRUHUQDV EHKRY� 'HWWD IUDPJnU IUDPI|U DOOW
KRV VPn E\UnHU� GlU UHVXUVHUQD LQWH ILQQV I|U DWW XWYHFNOD HJQD YHUNW\J� $WW UHYLVRUHUQDV EHKRY
LQWH NDQ EHP|WDV KlPPDU EnGH LQQRYDWLRQ RFK GLJLWDOLVHULQJHQV SRVLWLYD HIIHNWHU L VLJ� 'HWWD
lU QnJRW VRP L VLQ WXU SnYHUNDU UHYLVRUHUQDV DQYlQGQLQJ DY GH GLJLWDOD YHUNW\JHQ�

���� %LGUDJ
6WXGLHQV LPSOLNDWLRQHU L DYVQLWW ��� KDU EnGH SUDNWLVND RFK HPSLULVND LPSOLNDWLRQHU� 'H
SUDNWLVND LPSOLNDWLRQHUQD ULNWDU VLJ IUDPI|U DOOW WLOO UHYLVRUHU� E\UnHU RFK KHOD
UHYLVLRQVEUDQVFKHQ I|U DWW I|UVWn YLOND IDNWRUHU VRP SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD
YHUNW\J� 'HQQD NXQVNDS NDQ DQYlQGDV I|U DWW IUDPWLGD LPSOHPHQWHULQJDU RFK DGRSWLRQHU DY
Q\D YHUNW\J VND EOL Vn O\FNDGH VRP P|MOLJW� 6WXGLHQV LPSOLNDWLRQHU NDQ Sn Vn VlWW ELGUD WLOO HQ
PHU HIIHNWLY RFK GLJLWDOLVHUDG EUDQVFK� IUDPI|U DOOW KRV VPn E\UnHU� 8W|YHU GHVVD LQWUHVVHQWHU
ELGUDU VWXGLHQ lYHQ WLOO EHILQWOLJD RFK IUDPWLGD WHNQLNXWYHFNODUH I|U DWW NXQQD EHP|WD
EUDQVFKHQ RFK LQGLYLGHUQDV EHKRY� 6OXWOLJHQ ELGUDU VWXGLHQ SUDNWLVNW WLOO EUDQVFKRUJDQLVDWLRQHU
RFK P\QGLJKHWHU I|U HQ |NDG I|UVWnHOVH RFK NXQVNDS RP lPQHW� YLONHW NDQ PHGI|UD ElWWUH
EHVOXW L IUDPWLGHQ�

8W|YHU GH SUDNWLVND LPSOLNDWLRQHUQD ELGUDU VWXGLHQ lYHQ PHG HPSLULVND LPSOLNDWLRQHU�
%HILQWOLJD WHRULHU NDQ L K|J JUDG I|UNODUD YLOND IDNWRUHU VRP SnYHUNDU DQYlQGQLQJHQ DY
GLJLWDOD YHUNW\J KRV LQGLYLGHU RFK RUJDQLVDWLRQHU� 'lUHPRW VDNQDV GHW HPSLULVN IRUVNQLQJ VRP
SUDNWLVNW VWXGHUDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J L UHYLVLRQVEUDQVFKHQ �6RQQHUIHOGW 	
-RQQHUJnUG� ����� )RWRK 	 /RUHQW]RQ� ������ 'HW VDNQDV WLGLJDUH IRUVNQLQJ VRP XWIRUVNDW
YLOND IDNWRUHU VRP SnYHUNDU UHYLVRUHUV DQYlQGQLQJ DY GLJLWDOD YHUNW\J Vn RPIDWWDQGH VRP
GHQQD VWXGLH� VRP LQNOXGHUDU EnGH RUJDQLVDWRULVND RFK LQGLYLGXHOOD SHUVSHNWLY� *HQRP DWW
EHO\VD GHWWD RPUnGH� ELGUDU VWXGLHQ WLOO GHQ DNDGHPLVND IRUVNQLQJHQ JHQRP DWW I\OOD GHW
IRUVNQLQJVJDS VRP LGHQWLILHUDWV DY I|UIDWWDUQD� $UEHWVEHODVWQLQJ RFK JODSS PHOODQ

��



WHNQLNXWYHFNODUH RFK UHYLVRUHU lU GHVVXWRP KHOW Q\D LGHQWLILHUDGH IDNWRUHU� YLONHW ELGUDU WLOO
HPSLULQ JHQRP DWW EHO\VD WLGLJDUH RXSSWlFNWD RPUnGHQ DY EHW\GHOVH I|U LPSOHPHQWHULQJ RFK
DQYlQGQLQJ DY GLJLWDO WHNQLN LQRP UHYLVLRQ�

���� )RUWVDWW IRUVNQLQJ
)|UIDWWDUQD YDOGH DWW LQWHUYMXD WLR SHUVRQHU HIWHUVRP GHW DQVnJV ULPOLJW XWLIUnQ VWXGLHQV UDPDU�
(WW I|UVODJ WLOO IRUWVDWW IRUVNQLQJ lU DWW VSLQQD YLGDUH RFK XW|ND DQWDOHW UHVSRQGHQWHU I|U DWW In
HQ lQ PHU Q\DQVHUDG DQDO\V RFK PHU W\QJG EDNRP VOXWVDWVHUQD� 'HQQD VWXGLH YDOGH HQ
NYDOLWDWLY VWXGLH I|U DWW Sn GMXSHW I|UVWn UHYLVRUHUQDV XSSOHYHOVHU� 1DFNGHOHQ PHG HQ NYDOLWDWLY
VWXGLH EOLU P|MOLJKHWHQ DWW JHQHUDOLVHUD UHVXOWDWHW� 'lUDY ILQQHU I|UIDWWDUQD HWW I|UVODJ WLOO
IRUWVDWW IRUVNQLQJ DWW L VWlOOHW JHQRPI|UD HQ NYDQWLWDWLY VWXGLH I|U DWW NXQQD JHQHUDOLVHUD
UHVXOWDWHW Sn HWW ElWWUH VlWW PHG KMlOS DY HWW VW|UUH XUYDO� 'HWWD KDGH GHVVXWRP NXQQDW JH Q\D
SHUVSHNWLY RFK GLPHQVLRQHU DWW DQDO\VHUD�

<WWHUOLJDUH HWW I|UVODJ WLOO IRUWVDWW IRUVNQLQJ lU DWW VWXGHUD UHVSRQGHQWHU VRP DUEHWDW L
UHYLVLRQVEUDQVFKHQ PHOODQ ����� nU I|U DWW In HWW EUHGDUH SHUVSHNWLY RFK LQVLNWHU IUnQ HUIDUQD
UHYLVRUHU� (IWHUVRP GHQQD VWXGLH IUlPVW KDU VWXGHUDW \QJUH UHYLVRUHU� VNXOOH GHW NXQQD WLOOI|UD
YlUGHIXOO MlPI|UHOVH RFK I|UVWnHOVH I|U KXU ROLND JHQHUDWLRQHU DQYlQGHU GLJLWDO WHNQLN RFK RP
IDNWRUHUQD VRP SnYHUNDU DQYlQGQLQJHQ DY GLJLWDOD YHUNW\J VNLOMHU VLJ nW�

(WW DQQDW I|UVODJ Sn IRUWVDWW IRUVNQLQJ lU DWW NXQQD NRSSOD KXU UHYLVRUHUV DQYlQGQLQJ DY
GLJLWDOD YHUNW\J VHU XW L SUDNWLNHQ L VWlOOHW I|U DWW VWXGHUD GHUDV XSSOHYHOVHU RFK WDQNDU� 'HW
ILQQV DOOWLG HQ ULVN DWW UHVSRQGHQWHUQD I|UYUlQJHU HOOHU XWHOlPQDU GHODU DY GHUDV XSSOHYHOVHU�
*HQRP H[HPSHOYLV HQ IDOOVWXGLH NDQ IUDPWLGD IRUVNDUH VWXGHUD UHYLVRUHUV EHWHHQGHQ Sn
DUEHWVSODWVHQ I|U DWW VHGDQ VH RP UHVXOWDWHQ VNLOMHU VLJ nW PRW GHQQD VWXGLH� 'HWWD KDGH NXQQDW
JH GMXSDUH LQVLNWHU I|U DWW ElWWUH I|UVWn RPUnGHW�

'HQQD VWXGLH WRJ YLVV KlQV\Q WLOO UHJHOYHUNHQ RFK GHVV SnYHUNDQ Sn UHYLVRUQV DQYlQGQLQJ DY
GLJLWDOD YHUNW\J� 'RFN LQWH Sn HWW I|UGMXSDW YLV PHG DQOHGQLQJ DY GHVV NRPSOH[LWHW RFK
RPIDWWQLQJ� )|UVODJ WLOO IRUWVDWW IRUVNQLQJ lU VnOHGHV DWW IRNXVHUD PHU Sn GH UHJHOYHUN VRP VW\U
Sn YLONHW VlWW UHYLVRUHUQD JUDQVNDU RFK GHVV SnYHUNDQ Sn GLJLWDOLVHULQJHQV IUDPIDUW� )UDPI|U
DOOW HIWHUVRP XWYHFNOLQJHQ JnU YlOGLJW VQDEEW PHG JHQHUDWLY $, RFK DQGUD DYDQFHUDGH GLJLWDOD
YHUNW\J� 'HW KDGH VnOHGHV YDULW DY LQWUHVVH DWW LQWHUYMXD ODJVWLIWDUH RFK QRUPJLYDUH I|U GHUDV
SHUVSHNWLY Sn GLJLWDOLVHULQJHQ RFK $,�V LQW\J L UHYLVLRQVEUDQVFKHQ HIWHUVRP GHW lU HWW
NRPSOH[W RPUnGH�

��
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'LD]� 0�� 	 /RUDDV� 7� ������� /HDUQLQJ QHZ XVHV RI WHFKQRORJ\ ZKLOH RQ DQ DXGLW
HQJDJHPHQW� &RQWH[WXDOL]LQJ JHQHUDO PRGHOV WR DGYDQFH SUDJPDWLF XQGHUVWDQGLQJ�
,QWHUQDWLRQDO -RXUQDO RI $FFRXQWLQJ ,QIRUPDWLRQ 6\VWHPV�� ��� ������
KWWSV���GRL�RUJ���������M�DFFLQI������������

'ZLYHGL� <�� 5DQD� 1�� -H\DUDM� $�� &OHPHQW� 0�� 	 :LOOLDPV� 0� ������� 5H�H[DPLQLQJ WKH
8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �87$87�� 7RZDUGV D 5HYLVHG
7KHRUHWLFDO 0RGHO� ,QIRUPDWLRQ 6\VWHPV )URQWLHUV� ��� ��� � ����
KWWSV���GRL�RUJ���������V���������������\

(NO|Y�$ODQGHU� *� ������� (Q ERN RP 5HYLVLRQ� 6WXGHQWOLWWHUDWXU� /XQG�

(<� ������� &DQ URERWV KHOS \RXU EXVLQHVV EH PRUH KXPDQ"
KWWSV���ZZZ�H\�FRP�HQBJO�GLJLWDO�FDQ�URERWV�KHOS�\RXU�EXVLQHVV�EH�PRUH�KXPDQ �KlPWDG
�����������

)$5� �MXOL ������ 5HYLVLRQ � (Q SUDNWLVN EHVNULYQLQJ�
KWWSV���ZZZ�IDURQOLQH�VH�H]SUR[\�ELE�KK�VH�GRNXPHQW�U�UHYLVLRQBHQBSUDNWLVNBEHVNULYQLQJ�"T
 UHYLVLRQ���HQ��� SUDNWLVN��� EHVNULYQLQJ �KlPWDG �����������

)$5� �X�n�� )$5 I|UNODUDU GLJLWDOLVHULQJ�
KWWSV���ZZZ�IDU�VH�NXQVNDS�GLJLWDOLVHULQJ�IDU�IRUNODUDU�GLJLWDOLVHULQJ� �KlPWDG �����������

)HG\N� $�� +RGVRQ� -�� .KLPLFK� 1�� 	 )HG\N� 7� ������� ,V DUWLILFLDO LQWHOOLJHQFH LPSURYLQJ
WKH DXGLW SURFHVV" 5HYLHZ RI $FFRXQWLQJ 6WXGLHV� ������ ��������
KWWSV���GRL�RUJ���������V����������������[

)RWRK� /�� 	 /RUHQW]RQ� -� ������� 7KH ,PSDFW RI 'LJLWDOLVDWLRQ RQ )XWXUH $XGLWV� -RXUQDO RI
(PHUJLQJ 7HFKQRORJLHV LQ $FFRXQWLQJ� KWWSV���GRL�RUJ���������-(7$���������

)RUEHV� ��� GHFHPEHU ������ :KDW ,V 'LJLWDO $GRSWLRQ $QG :K\ <RX 5HDOO\ 1HHG 7R .QRZ
$ERXW ,W�
KWWSV���ZZZ�IRUEHV�FRP�VLWHV�OLODFKEXOORFN������������ZKDW�LV�GLJLWDO�DGRSWLRQ�DQG�ZK\�\RX
�UHDOO\�QHHG�WR�NQRZ�DERXW�LW� �KlPWDG �����������

*REEOH� 0� 0� ������� 'LJLWDOL]DWLRQ� GLJLWL]DWLRQ� DQG LQQRYDWLRQ� 5HVHDUFK�7HFKQRORJ\
0DQDJHPHQW� ������ ������ KWWSV���GRL�RUJ������������������������������

*UHHQKDOJK� 7�� 5REHUW� *�� 0DFIDUODQH� )�� %DWH� 3�� 	 .\ULDNLGRX� 2� ������� 'LIIXVLRQ RI
LQQRYDWLRQV LQ VHUYLFH RUJDQL]DWLRQV� V\VWHPDWLF UHYLHZ DQG UHFRPPHQGDWLRQV� 7KH 0LOEDQN
TXDUWHUO\� �� �� �������� KWWSV���GRL�RUJ���������-���������;������������;

+DQGRNR� %� /�� $QJHOXV� 0�� 	 0XO\DZDQ� $� 1� ������� 'LIIXVLRQ RI LQQRYDWLRQ RQ DXGLWRU
DGRSWLRQ RI DUWLILFLDO LQWHOOLJHQFH DQG PDFKLQH OHDUQLQJ� ,Q ,QWHUQDWLRQDO &RQIHUHQFH RQ
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6RIWZDUH DQG H�%XVLQHVV �,&6H% ����� �9RO� �������� S� ��������� $&0�
KWWSV���GRL�RUJ������������������������

+DVVDQL� +�� 6LOYD� (��6�� 8QJHU� 6�� 7DM0D]LQDQL� 0�� 	 0DF )HHO\� 6� ������� $UWLILFLDO
,QWHOOLJHQFH �$,� RU ,QWHOOLJHQFH $XJPHQWDWLRQ �,$�� :KDW ,V WKH )XWXUH" $,� ����� ��������
KWWSV���GRL�RUJ���������DL�������

+XDQJ� )�� 	 9DVDUKHO\L� 0� ������� $SSO\LQJ URERWLF SURFHVV DXWRPDWLRQ �53$� LQ DXGLWLQJ�
$ IUDPHZRUN� ,QW� -� $FFRXQW� ,QI� 6\VW�� ��� KWWSV���GRL�RUJ���������M�DFFLQI������������

+XDQJ� 6�� +XQJ� <�� 	 7VDR� +� ������� ([DPLQLQJ WKH GHWHUPLQDQWV RI FRPSXWHU�DVVLVWHG
DXGLW WHFKQLTXHV DFFHSWDQFH IURP LQWHUQDO DXGLWRUV
 YLHZSRLQWV� ,QW� -� 6HUY� 6WDQG�� ��
�������� KWWSV���GRL�RUJ���������,-66������������

+|JVNRODQ L +DOPVWDG� ��� GHFHPEHU ������ *RG IRUVNQLQJVVHG RFK DQGUD HWLVND IUnJRU�
KWWSV���ZZZ�KK�VH�IRUVNQLQJ�XWELOGQLQJ�SD�IRUVNDUQLYD�GRNWRUDQGJXLGHQ�JRG�IRUVNQLQJVVHG�R
FK�DQGUD�HWLVND�IUDJRU�KWPO

-DFREVHQ� '�,� ������� +XU JHQRPI|U PDQ XQGHUV|NQLQJDU" ,QWURGXNWLRQ WLOO
VDPKlOOVYHWHQVNDSOLJD PHWRGHU �� XSSO��� 6WXGHQWOLWWHUDWXU� /XQG�

-DFREVVRQ� -� 	 6NDQVKROP� .� ������� +DQGERN L XSSVDWVVNULYDQGH � I|U
XWELOGQLQJVYHWHQVNDS �� XSSO��� 6WXGHQWOLWWHUDWXU� /XQG�

-DQVVRQ� $�� 8PDQ� 7�� )ORULQ�6DPXHOVVRQ� (�� .DQWRQHQNR� $� 	 .DUOVWU|P� 7� �������
'LJLWDOLVDWLRQ DQG SURIHVVLRQDO VFHSWLFLVP RI 6ZHGLVK DXGLWRUV� , -� 0DUWRQ� )� 1LOVVRQ 	 3�
gKPDQ �5HG�� $XGLWLQJ WUDQVIRUPDWLRQ� 5HJXODWLRQ� 'LJLWDOLVDWLRQ DQG 6XVWDLQDELOLW\ ��
XSSO��� 5RXWOHGJH�

.DLURV )XWXUH� ������� , HQ I|UlQGHUOLJ WLG � )UDPWLGHQV UHYLVLRQ� UHGRYLVQLQJ RFK UnGJLYQLQJ
����� KWWSV���ZZZ�IDU�VH�JOREDODVVHWV�SGI�IDU�IUDPWLGVVWXGLH������SGI

.DUROLQVND ,QVWLWXWHW� ��� DSULO ������ 5HIHUHQVJXLGH I|U $3$ �� 5HIHUHQVJXLGH I|U $3$ � _

.DUROLQVND ,QVWLWXWHW 8QLYHUVLWHWVELEOLRWHNHW �NL�VH�

.LP� +�� 0DQQLQR� 0�� 	 1LHVFKZLHW]� 5� ������� ,QIRUPDWLRQ WHFKQRORJ\ DFFHSWDQFH LQ WKH
LQWHUQDO DXGLW SURIHVVLRQ� ,PSDFW RI WHFKQRORJ\ IHDWXUHV DQG FRPSOH[LW\� ,QW� -� $FFRXQW� ,QI�
6\VW�� ��� �������� KWWSV���GRL�RUJ���������M�DFFLQI������������

.LQJ� :�� 	 +H� -� ������� $ PHWD�DQDO\VLV RI WKH WHFKQRORJ\ DFFHSWDQFH PRGHO� ,QI� 0DQDJ��
��� �������� KWWSV���GRL�RUJ���������M�LP������������

.RNLQD� -�� 	 'DYHQSRUW� 7� ������� 7KH (PHUJHQFH RI $UWLILFLDO ,QWHOOLJHQFH� +RZ
$XWRPDWLRQ LV &KDQJLQJ $XGLWLQJ� -RXUQDO RI (PHUJLQJ 7HFKQRORJLHV LQ $FFRXQWLQJ� ���
�������� KWWSV���GRL�RUJ���������-(7$�������
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.XQVNDSVJXLGHQ� �X�n�� ,PSOHPHQWHULQJ�
KWWSV���NXQVNDSVJXLGHQ�VH�RPUDGHQ�RFK�WHPDQ�YHUNVDPKHWVXWYHFNOLQJ�LPSOHPHQWHULQJ�
�KlPWDG �����������

/HJULV� 3�� ,QJKDP� -�� 	 &ROOHUHWWH� 3� ������� :K\ GR SHRSOH XVH LQIRUPDWLRQ WHFKQRORJ\" $
FULWLFDO UHYLHZ RI WKH WHFKQRORJ\ DFFHSWDQFH PRGHO� ,QIRUPDWLRQ 	 0DQDJHPHQW� ������
���±���� KWWSV���GRL�RUJ���������6��������������������

/HQQDUWVVRQ� 5� ������� $XGLWLQJ WUDQVIRUPDWLRQ� , -� 0DUWRQ� )� 1LOVVRQ 	 3� gKPDQ �5HG��
$XGLWLQJ WUDQVIRUPDWLRQ� 5HJXODWLRQ� 'LJLWDOLVDWLRQ DQG 6XVWDLQDELOLW\ �� XSSO��� 5RXWOHGJH�

/L� +�� 'DL� -�� *HUVKEHUJ� 7�� 	 9DVDUKHO\L� 0� ������� 8QGHUVWDQGLQJ XVDJH DQG YDOXH RI
DXGLW DQDO\WLFV IRU LQWHUQDO DXGLWRUV� $Q RUJDQL]DWLRQDO DSSURDFK� ,QW� -� $FFRXQW� ,QI� 6\VW�� ���
������ KWWSV���GRL�RUJ���������M�DFFLQI�������������

/LDR &�� 3DOYLD 3�� 	 &KHQ -�/� ������� ,QIRUPDWLRQ WHFKQRORJ\ DGRSWLRQ EHKDYLRU OLIH F\FOH�
7RZDUG D 7HFKQRORJ\ &RQWLQXDQFH 7KHRU\ �7&7�� ,QWHUQDWLRQDO -RXUQDO RI ,QIRUPDWLRQ
0DQDJHPHQW ��� ����� V��������� KWWSV���GRL�RUJ���������M�LMLQIRPJW������������

/LQ� &�� 	 :DQJ� &� ������� $ 6HOHFWLRQ 0RGHO IRU $XGLWLQJ 6RIWZDUH� ,QG� 0DQDJ� 'DWD
6\VW�� ���� �������� KWWSV���GRL�RUJ��������������������������

/RSH]� '�� 	 3HWHUV� *� ������� 7KH (IIHFW RI :RUNORDG &RPSUHVVLRQ RQ $XGLW 4XDOLW\�
$XGLWLQJ�D -RXUQDO RI 3UDFWLFH 	 7KHRU\� ��� �������� KWWSV���GRL�RUJ���������$-37������

0DF9DXJK� -�� 	 6FKLDYRQH� )� ������� /LPLWV WR WKH GLIIXVLRQ RI LQQRYDWLRQ� $ OLWHUDWXUH
UHYLHZ DQG LQWHJUDWLYH PRGHO� (XURSHDQ -RXUQDO RI ,QQRYDWLRQ 0DQDJHPHQW� ��� ��������
KWWSV���GRL�RUJ��������������������������

0DQLWD� 5�� (ORPPDO� 1�� %DXGLHU� 3�� 	 +LNNHURYD� /� ������� 7KH GLJLWDO WUDQVIRUPDWLRQ RI
H[WHUQDO DXGLW DQG LWV LPSDFW RQ FRUSRUDWH JRYHUQDQFH� 7HFKQRORJLFDO )RUHFDVWLQJ DQG 6RFLDO
&KDQJH� ���� ������� KWWSV���GRL�RUJ���������M�WHFKIRUH�������������

0DK]DQ� 1�� 	 /\PHU� $� ������� ([DPLQLQJ WKH DGRSWLRQ RI FRPSXWHU�DVVLVWHG DXGLW WRROV
DQG WHFKQLTXHV� &DVHV RI JHQHUDOL]HG DXGLW VRIWZDUH XVH E\ LQWHUQDO DXGLWRUV� 0DQDJHULDO
$XGLWLQJ -RXUQDO� ��� �������� KWWSV���GRL�RUJ���������0$-�������������

0F.LQVH\ 	 &RPSDQ\� ��� MXQL ������ :KDW LV GLJLWDO WUDQVIRUPDWLRQ"
KWWSV���ZZZ�PFNLQVH\�FRP�IHDWXUHG�LQVLJKWV�PFNLQVH\�H[SODLQHUV�ZKDW�LV�GLJLWDO�WUDQVIRUPDW
LRQ �KlPWDG �����������

0SRIX� )� <� ������� 7KH DSSOLFDWLRQ RI DUWLILFLDO LQWHOOLJHQFH LQ H[WHUQDO DXGLWLQJ DQG LWV
LPSOLFDWLRQV RQ DXGLW TXDOLW\" $ UHYLHZ RI WKH RQJRLQJ GHEDWHV� ,QWHUQDWLRQDO -RXUQDO RI
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5HVHDUFK LQ %XVLQHVV DQG 6RFLDO 6FLHQFH� ������ ��������
GRL�KWWSV���GRL�RUJ����������LMUEV�YO�L������

0XQRNR� ,�� %URZQ�/LEXUG� +�� 	 9DVDUKHO\L� 0� ������� 7KH (WKLFDO ,PSOLFDWLRQV RI 8VLQJ
$UWLILFLDO ,QWHOOLJHQFH LQ $XGLWLQJ� -RXUQDO RI %XVLQHVV (WKLFV� �����
KWWSV���GRL�RUJ���������V������������������

1DWLRQDOHQF\NORSHGLQ� �X�n�D� GLJLWDOLVHULQJ�
KWWSV���ZZZ�QH�VH�H]SUR[\�ELE�KK�VH�XSSVODJVYHUN�HQF\NORSHGL�O�&��$�QJ�GLJLWDOLVHULQJ
�KlPWDG �����������

1DWLRQDOHQF\NORSHGLQ� �X�n�E� IMlUGH LQGXVWULHOOD UHYROXWLRQHQ�
KWWSV���ZZZ�QH�VH�H]SUR[\�ELE�KK�VH�XSSVODJVYHUN�HQF\NORSHGL�O�&��$�QJ�IM�&��$�UGH�
LQGXVWULHOOD�UHYROXWLRQH �KlPWDG �����������

1DWLRQDOHQF\NORSHGLQ� �X�n�F� WUHGMH LQGXVWULHOOD UHYROXWLRQHQ�
KWWSV���ZZZ�QH�VH�H]SUR[\�ELE�KK�VH�XSSVODJVYHUN�HQF\NORSHGL�O�&��$�QJ�WUHGMH�LQGXVWULHO
OD�UHYROXWLRQHQ �KlPWDG �����������

1RRUGLQ� 1�� +XVVDLQH\� .�� 	 +D\HN� $� ������� 7KH 8VH RI $UWLILFLDO ,QWHOOLJHQFH DQG $XGLW
4XDOLW\� $Q $QDO\VLV IURP WKH 3HUVSHFWLYHV RI ([WHUQDO $XGLWRUV LQ WKH 8$(� -RXUQDO RI 5LVN
DQG )LQDQFLDO 0DQDJHPHQW� KWWSV���GRL�RUJ���������MUIP��������

2(&'� ������� $57,),&,$/ ,17(//,*(1&( 	 5(63216,%/( %86,1(66 &21'8&7�
KWWSV���PQHJXLGHOLQHV�RHFG�RUJ�5%&�DQG�DUWLILFLDO�LQWHOOLJHQFH�SGI

3DUYLDLQHQ� 3�� 7LKLQHQ� 0�� .llULlLQHQ� -�� 	 7HSSROD� 6� ������� 7DFNOLQJ WKH GLJLWDOL]DWLRQ
FKDOOHQJH� KRZ WR EHQHILW IURP GLJLWDOL]DWLRQ LQ SUDFWLFH� ,QWHUQDWLRQDO MRXUQDO RI LQIRUPDWLRQ
V\VWHPV DQG SURMHFW PDQDJHPHQW� ����� ������ KWWSV���GRL�RUJ����������LMLVSP������

3RUWXODQV ,QVWLWXWH� ������� 1HWZRUN 5HDGLQHVV ,QGH[�
KWWSV���QHWZRUNUHDGLQHVVLQGH[�RUJ�FRXQWU\�VZHGHQ� �KlPWDG �����������

3UHPNXPDU *�� 	 %KDWWDFKHUMHH $� ������� ,Q� ([SODLQLQJ LQIRUPDWLRQ WHFKQRORJ\ XVDJH� $
WHVW RI FRPSHWLQJ PRGHOV� 2PHJD ��� V������� KWWSV���GRL�RUJ���������M�RPHJD������������

3Z&� �� DSULO ������ 53$ I|U Q\E|UMDUH � HQ LQWURGXNWLRQ�
KWWSV���EORJJ�SZF�VH�IRUHWDJDUEORJJHQ�USD �KlPWDG �����������

3Z&� ��� MDQXDUL ������ 9DG lU 6,( RFK KXU DQYlQGV GHW"�
KWWSV���EORJJ�SZF�VH�IRUHWDJDUEORJJHQ�YDG�DU�VLH�RFK�KXU�DQYDQGV�GHW �KlPWDG �����������

3Z&� �X�n�� 53$ �5RERWLF SURFHVV DXWRPDWLRQ�� KWWSV���ZZZ�SZF�VH�USD �KlPWDG �����������
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5DPHQ� 0�� -XJXUQDWK� %�� 	 5DPKLW� 3� ������� 875�&72(� $ 1HZ 3DUDGLJP ([SODLQLQJ
&$$7V $GRSWLRQ� -RXUQDO RI 0RGHUQ $FFRXQWLQJ DQG $XGLWLQJ� ������� ��������
KWWSV���GRL�RUJ�������������������������������

5HJHULQJVNDQVOLHW� ��� PDM ������ )|U HWW KnOOEDUW 6YHULJH � HQ GLJLWDOLVHULQJVVWUDWHJL�
KWWSV���ZZZ�UHJHULQJHQ�VH�LQIRUPDWLRQVPDWHULDO���������IRU�HWW�KDOOEDUW�GLJLWDOLVHUDW�VYHULJH�
HQ�GLJLWDOLVHULQJVVWUDWHJL� �KlPWDG �����������

5HYLVRUVLQVSHNWLRQHQ� ��� RNWREHU ������ 7HPDWLOOV\Q � GLJLWDOLVHULQJ RFK DQYlQGQLQJ DY
DXWRPDWLVHUDGH YHUNW\J RFK WHNQLNHU�
KWWSV���ZZZ�UHYLVRUVLQVSHNWLRQHQ�VH�JOREDODVVHWV�ZHEESODWVHQ�SXEOLFHUDW�UDSSRUWHU�IUDQ�WHPDW
LOOV\Q�WHPDWLOOV\Q��GLJLWDOLVHULQJ�RFK�DQYDQGQLQJ�DY�DXWRPDWLVHUDGH�YHUNW\J�RFK�WHNQLNHU�SGI

5HYLVRUVLQVSHNWLRQHQ� ������� 'LJLWDOLVHULQJ RFK DXWRPDWLVHULQJ LQRP UHYLVLRQ � OlUGRPDU
IUnQ IUDPWLGVVHPLQDULHW�
KWWSV���ZZZ�UHYLVRUVLQVSHNWLRQHQ�VH�SXEOLNDWLRQHU�Q\KHWHU������GLJLWDOLVHULQJ�RFK�DXWRPDWLVH
ULQJ�LQRP�UHYLVLRQHQ���ODUGRPDU�IUDQ�IUDPWLGVVHPLQDULHW� �KlPWDG �����������

5HYLVRUVLQVSHNWLRQHQ� �X�n�� 5HYLVLRQ RFK DQQDQ JUDQVNQLQJ�
KWWSV���ZZZ�UHYLVRUVLQVSHNWLRQHQ�VH�RP�UHYLVLRQ�UHYLVLRQ��DQQDQ�JUDQVNQLQJ� �KlPWDG
�����������

5LDQWRQR� ,�� $QJJULFR� .�� 	 &DOYLQ� &� ������� 5RERWLF 3URFHVV $XWRPDWLRQ WR +HOS
$XGLWRUV WR ,PSURYHG WKH $XGLW 4XDOLW\� $ 6\VWHPDWLF /LWHUDWXUH 5HYLHZ DQG 0HWD�$QDO\VLV�
3URFHHGLQJV RI WKH ���� �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QGXVWULDO DQG %XVLQHVV
(QJLQHHULQJ� KWWSV���GRL�RUJ������������������������

5LNKDUGVVRQ� 3�� 7KyULVVRQ� .��5�� %HUJWKRUVVRQ� *�� 	 %DWW� &� ������� $UWLILFLDO LQWHOOLJHQFH
DQG DXGLWLQJ LQ VPDOO� DQG PHGLXP�VL]HG ILUPV� ([SHFWDWLRQV DQG DSSOLFDWLRQV� $, 0DJD]LQH�
������ �������� KWWSV���GRL�RUJ���������DDDL������

5RVOL� .�� <HRZ� 3�� 	 6LHZ� (� ������� )DFWRUV ,QIOXHQFLQJ $XGLW 7HFKQRORJ\ $FFHSWDQFH E\
$XGLW )LUPV� $ 1HZ ,�72( $GRSWLRQ )UDPHZRUN�-RXUQDO RI $FFRXQWLQJ DQG $XGLWLQJ�
5HVHDUFK 	 3UDFWLFH� ����� KWWSV���GRL�RUJ��������������������

5RJHUV� (�0� ������� 'LIIXVLRQ RI ,QQRYDWLRQV �� XSSO��� 7KH )UHH 3UHVV� 1HZ <RUN�

6D\DQD� 6� $� ������� 8VLQJ &$$7V WR VXSSRUW ,6 DXGLW� ,QIRUPDWLRQ V\VWHPV FRQWURO MRXUQDO�
�� ����

6HHWKDPUDMX� 5�� 	 +HFLPRYLF� $� ������� $GRSWLRQ RI DUWLILFLDO LQWHOOLJHQFH LQ DXGLWLQJ� $Q
H[SORUDWRU\ VWXG\� $XVWUDOLDQ -RXUQDO RI 0DQDJHPHQW� ������ ��������
KWWSV���GRL�RUJ��������������������������
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6)6 ��������� $NWLHERODJVODJ�
KWWSV���ZZZ�ULNVGDJHQ�VH�VY�GRNXPHQW�RFK�ODJDU�GRNXPHQW�VYHQVN�IRUIDWWQLQJVVDPOLQJ�DNWLH
ERODJVODJ��������BVIV����������

6)6 ��������� 5HYLVRUVODJ�
KWWSV���ZZZ�ULNVGDJHQ�VH�VY�GRNXPHQW�RFK�ODJDU�GRNXPHQW�VYHQVN�IRUIDWWQLQJVVDPOLQJ�UHYLV
RUVODJ��������BVIV����������

6RQQHUIHOGW� $�� 	 -RQQHUJnUG� .� ������� %HLQJ DQ DXGLW SURIHVVLRQDO LQ WKH GLJLWDO DJH� , -�
0DUWRQ� )� 1LOVVRQ 	 3� gKPDQ �5HG�� $XGLWLQJ WUDQVIRUPDWLRQ� 5HJXODWLRQ� 'LJLWDOLVDWLRQ
DQG 6XVWDLQDELOLW\ �� XSSO��� 5RXWOHGJH�

6XQ� 7�� 	 9DVDUKHO\L� 0� $� ������� 'HHS /HDUQLQJ DQG WKH )XWXUH RI $XGLWLQJ� +RZ DQ
(YROYLQJ 7HFKQRORJ\ &RXOG 7UDQVIRUP $QDO\VLV DQG ,PSURYH -XGJPHQW� &HUWLILHG 3XEOLF
$FFRXQWDQW� 7KH &3$ -RXUQDO� ������ ������

6|GHUERP� $�� 	 8OYHQEODG� 3� ������� 9lUW DWW YHWD RP XSSVDWVVNULYDQGH� 5DSSRUWHU�
SURMHNWDUEHWH 	 H[DPHQVDUEHWH �� XSSO��� 6WXGHQWOLWWHUDWXU� /XQG�

7LEHULXV� 9�� 	 +LUWK� 6� ������� ,PSDFWV RI GLJLWL]DWLRQ RQ DXGLWLQJ� $ 'HOSKL VWXG\ IRU
*HUPDQ\� -RXUQDO RI ,QWHUQDWLRQDO $FFRXQWLQJ� $XGLWLQJ DQG 7D[DWLRQ� ��� �������
KWWSV���GRL�RUJ���������M�LQWDFFDXGWD[������������

7RUQDW]N\� /� *�� 	 )OHLVFKHU� 0� ������� 7KH SURFHVVHV RI WHFKQRORJLFDO LQQRYDWLRQ�
/H[LQJWRQ� 0$� /H[LQJWRQ %RRNV�

9HQNDWHVK� 9�� 	 'DYLV� )� '� ������� $ 7KHRUHWLFDO ([WHQVLRQ RI WKH 7HFKQRORJ\ $FFHSWDQFH
0RGHO� )RXU /RQJLWXGLQDO )LHOG 6WXGLHV� 0DQDJHPHQW VFLHQFH� ������ ���±����
KWWSV���GRL�RUJ���������PQVF���������������

9HQNDWHVK� 9�� 0RUULV� 0� *�� 'DYLV� *� %�� 	 'DYLV� )� '� ������� 8VHU DFFHSWDQFH RI
LQIRUPDWLRQ WHFKQRORJ\� 7RZDUG D XQLILHG YLHZ� 0,6 TXDUWHUO\� ��������
KWWSV���GRL�RUJ�����������������

9HQNDWHVK� 9�� 7KRQJ� -�� 	 ;X� ;� ������� 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI
7HFKQRORJ\� $ 6\QWKHVLV DQG WKH 5RDG $KHDG� -� $VVRF� ,QI� 6\VW�� ��� ��
KWWSV���GRL�RUJ�����������MDLV������

:DQJ� 3� ������� 2Q GHILQLQJ DUWLILFLDO LQWHOOLJHQFH� -RXUQDO RI $UWLILFLDO *HQHUDO ,QWHOOLJHQFH�
������ ����� KWWSV���GRL�RUJ���������MDJL����������

:LOOVWHGW� *� &�� 	 6QHOOPDQ� 9� �MXOL ������ 6YHQVNW QlULQJVOLY� )|UHWDJHQ RFK
GLJLWDOLVHULQJHQ � RP VDPKlOOVHNRQRPLVND HIIHNWHU� NRPSHWHQVI|UV|UMQLQJ RFK Q\D UHJOHU I|U
KDQGHO RFK SHUVRQXSSJLIWVVN\GG�
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KWWSV���ZZZ�VYHQVNWQDULQJVOLY�VH�ELOGHUBRFKBGRNXPHQW�PL�SP�BIRUHWDJHQ�R�GLJLWDOLVHULQJHQ
SGIB��������KWPO�)UHWDJHQ�R�GLJLWDOLVHULQJHQ�SGI �KlPWDG �����������

;LQJ� =�� =KX� /�� 	 /LMXQ� =� ������� $ 6WXG\ RQ WKH $SSOLFDWLRQ RI WKH 7HFKQRORJ\ RI %LJ
'DWD DQG $UWLILFLDO ,QWHOOLJHQFH WR $XGLW� ���� ,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWHU
(QJLQHHULQJ DQG $SSOLFDWLRQ �,&&($�� ��������
KWWSV���GRL�RUJ���������,&&($����������������

=KX� .�� 	 .UDHPHU� .� /� ������� 3RVW�DGRSWLRQ YDULDWLRQV LQ XVDJH DQG YDOXH RI H�EXVLQHVV
E\ RUJDQL]DWLRQV� &URVV�FRXQWU\ HYLGHQFH IURP WKH UHWDLO LQGXVWU\� ,QIRUPDWLRQ 6\VWHPV
5HVHDUFK� ������ ��±��� KWWSV���GRL�RUJ���������LVUH����������
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%LODJRU

%LODJD �� ,QWHUYMXJXLGH
3HUVRQOLJ EDNJUXQG RFK DQYlQGQLQJ DY GLJLWDOD YHUNW\J�

Ɣ %HUlWWD NRUW RP GLJ VMlOY� cOGHU" (UIDUHQKHW"
Ɣ +XU OlQJH KDU GX DUEHWDW VRP UHYLVRU"
Ɣ 9LOND lU GLQD KXYXGVDNOLJD DUEHWVXSSJLIWHU" 6WRUD�VPn ERODJ"
Ɣ 9LOND GLJLWDOD YHUNW\J DQYlQGHU GX L GLWW GDJOLJD DUEHWH"

� 53$"
� $," �9LONHQ W\S DY $,"�

Ɣ +XU VNXOOH GX EHG|PD GLQ I|UPnJD RFK NXQVNDS PHG GLJLWDOD YHUNW\J"
Ɣ )LQQV GHW QnJUD YHUNW\J VRP GX DQYlQGHU PHU HOOHU PLQGUH RFK YDG lU L Vn IDOO

DQOHGQLQJHQ WLOO GHWWD"

$WWLW\GHU RFK XSSIDWWQLQJDU RP GLJLWDOD YHUNW\J�

Ɣ +XU VNXOOH GX EHVNULYD GLQ JHQHUHOOD LQVWlOOQLQJ WLOO DWW DQYlQGD GLJLWDOD YHUNW\J
L GLWW DUEHWH VRP UHYLVRU"

Ɣ +XU K|JD I|UYlQWQLQJDU KDU GX Sn DWW HWW GLJLWDOW YHUNW\J VND K|MD GLQ
DUEHWVSUHVWDWLRQ"

� 3nYHUNDV DWWLW\GHQ L RFK PHG GHWWD"
� 3n YLONHW VlWW |QVNDU GX DWW GH GLJLWDOD YHUNW\JHQ KMlOSHU GLJ"
� 6NLOMHU VLJ GHVVD nW PHOODQ GH ROLND YHUNW\JHQ"

Ɣ $QVHU GX DWW IDNWRUHU VnVRP IOH[LELOLWHW� GHVLJQ� JUlQVVQLWW� HQNHOKHW� KXU OlWW GHW
lU DWW OlUD VLJ� SnYHUNDU GLQ DQYlQGQLQJ HOOHU LFNH DQYlQGQLQJ DY HWW YHUNW\J"

� 3nYHUNDU DQYlQGDUYlQOLJKHWHQ GLQ DWWLW\G PRW HWW GLJLWDOW YHUNW\J"
Ɣ 3nYHUNDU GLQ DUEHWVE|UGD YLOMDQ DWW OlUD VLJ Q\D YHUNW\J HOOHU KlQJD PHG L

XWYHFNOLQJHQ"
� 6NLOMHU VLJ GHWWD nW EHURHQGH Sn VlVRQJ"

3nYHUNDQ DY GLJLWDOLVHULQJ Sn UHYLVLRQVDUEHWH�

Ɣ +XU XSSOHYHU GX DWW UHYLVLRQVDUEHWHW KDU I|UlQGUDWV L RFK PHG GLJLWDOLVHULQJHQ"
(IIHNWLYLWHW� NYDOLWHW� DUEHWVXSSJLIWHU"

Ɣ 8SSOHYHU GX DWW GHW ILQQV DUEHWVXSSJLIWHU�PRPHQW VRP KDGH NXQQDW
HIIHNWLYLVHUDV JHQRP GLJLWDO WHNQLN" 9DG RFK YDUI|U"

Ɣ 9LOND KXYXGVDNOLJD I|UGHODU VHU GX PHG DWW DQYlQGD GLJLWDOD YHUNW\J L
UHYLVLRQVDUEHWHW"

� 1DFNGHODU"
Ɣ 8SSOHYHU GX DWW EUDQVFKHQ�HU E\Un OLJJHU HIWHU L GLJLWDOLVHULQJHQ MlPI|UW PHG

DQGUD EUDQVFKHU�E\UnHU"

��



2UJDQLVDWRULVND RFK VRFLDOD IDNWRUHU I|U DQYlQGQLQJ DY GLJLWDOD YHUNW\J�

Ɣ 6NXOOH GX VlJD DWW VRFLDOD IDNWRUHU VnVRP JUXSSWU\FN� I|UYlQWQLQJDU RFK nVLNWHU
SnYHUNDU GLQ DQYlQGQLQJ DY GH GLJLWDOD YHUNW\JHQ"

� )LQQV GHW YHUNW\J VRP GX Sn JUXQG DY GHWWD DQYlQGHU PHQ VRP GX
DQQDUV LQWH KDGH DQYlQW RP GX ILFN YlOMD VMlOY"

Ɣ )LQQV GHW QnJUD YHUNW\J VRP GX EOLYLW WYLQJDG DWW DQYlQGD VRP GX LQWH W\FNHU
RP"

Ɣ 9DG KDU GX I|U P|MOLJKHWHU DWW VW\UD YLOND YHUNW\J VRP VND DQYlQGDV RFK LQWH L
DUEHWHW"

� 9LONHQ UROO VSHODU I|UHWDJVNXOWXU"

Ɣ 8SSOHYHU GX DWW GHW ILQQV HWW VW|G IUnQ GLQ E\Un VRP XSSPXQWUDU WLOO DQYlQGQLQJ
DY GLJLWDOD YHUNW\J" 7H[ RUJDQLVDWRULVNW RFK WHNQLVNW VW|G L IRUP DY WH[
VXSSRUWIXQNWLRQHU� *H H[HPSHO�

Ɣ +XU VNXOOH GX EHG|PD GH UHVXUVHU VRP ILQQV WLOOJlQJOLJD I|U GLJ"
� 8SSOHYHU GX DWW GLQ E\Un VDWVDU Sn GLJLWDOD YHUNW\J RFK WHNQRORJLHU"

Ɣ +DU GX JHQRPJnWW XWELOGQLQJDU HOOHU OLNQDQGH I|U DWW RSWLPHUD DQYlQGQLQJHQ DY
GLJLWDOD YHUNW\J"

� +DU GX JHQRPI|UW GHVVD Sn HJHW EHYnJ HOOHU KDU GLQ E\Un I|UVHWW GLJ PHG
GHVVD"

)UDPWLGVSHUVSHNWLY RFK XWPDQLQJDU�

Ɣ .DQ GX EHVNULYD QnJUD VSHFLILND XWPDQLQJDU HOOHU KLQGHU GX KDU VW|WW Sn QlU GX
DQYlQGHU GLJLWDOD YHUNW\J L GLWW UHYLVLRQVDUEHWH"

Ɣ 9LOND XWPDQLQJDU�KLQGHU VHU GX L IUDPWLGHQ" 7H[ DGRSWLRQ DY $,"
Ɣ +XU WURU GX DWW GLJLWDOLVHULQJHQ NRPPHU DWW SnYHUND UHYLVLRQVEUDQVFKHQ L

IUDPWLGHQ"

��



%LODJD �� ,QIRUPDWLRQVPHMO
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