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)|URUG
.DQGLGDWXSSVDWVHQ VNUHYV YnUHQ ���� I|U NDQGLGDWSURJUDPPHW 6HUYLFH 0DQDJHPHQW PHG

LQULNWQLQJ Sn 5HWDLO Sn /XQGV 8QLYHUVLWHW� &DPSXV +HOVLQJERUJ� )|U GHW I|UVWD� YLOO YL WDFND YnUD

WROY UHVSRQGHQWHU I|U DWW GH PHGYHUNDW L YnU VWXGLH� 8WDQ HUW GHOWDJDQGH RFK YlUGHIXOOD LQVLNWHU�

KDGH YnU VWXGLH LQWH YDULW JHQRPI|UEDU� )|U GHW DQGUD� YLOO YL XSSULNWLJW WDFND YnU KDQGOHGDUH

'HYULP 8PXW $VODQ VRP KDU KMlOSW RVV PHG YlUGHIXOO NRQVWUXNWLY NULWLN XQGHU WLGHQ YL DUEHWDGH

PHG YnU NDQGLGDWXSSVDWV�

7UHYOLJ OlVQLQJ�

3KLOLSSD 5DVPXVVRQ 3HWWHUVVRQ 	 7LQGUD $QGHUVVRQ

+HOVLQJERUJ� �� PDM ����

3KLOLSSD 5DVPXVVRQ 3HWWHUVVRQ 7LQGUD $QGHUVVRQ

� � �



6DPPDQIDWWQLQJ

7LWHO� +DU $, I|UPnJDQ DWW UHYROXWLRQHUD NRQVXPHQWXSSOHYHOVHQ" � (Q NYDOLWDWLY VWXGLH RP

NRQVXPHQWHUV XSSOHYHOVH DY LPSOHPHQWHULQJHQ DY DUWLILFLHOO LQWHOOLJHQV L PRGHEUDQVFKHQV

LQQHKnOOVPDUNQDGVI|ULQJ

8QLYHUVLWHW� /XQGV 8QLYHUVLWHW� &DPSXV +HOVLQJERUJ

bPQH�NXUV� 6(0.�� � ([DPHQVDUEHWH I|U NDQGLGDWH[DPHQ� �� K|JVNROHSRlQJ

)|UIDWWDUH� 3KLOLSSD 5DVPXVVRQ 3HWWHUVVRQ RFK 7LQGUD $QGHUVVRQ

+DQGOHGDUH� 'HYULP 8PXW $VODQ

6\IWH� 6WXGLHQV V\IWH lU DWW |ND I|UVWnHOVHQ I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY

$,�GULYHQ LQQHKnOOVPDUNQDGVI|ULQJ RFK GHVV NRPSOLNDWLRQHU�

)UnJHVWlOOQLQJDU� ��� +XU P|WHU NRQVXPHQWHU $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ RFK L

YLONHQ XWVWUlFNQLQJ lU GH PHGYHWQD RP GHW" ��� +XU YlUGHUDU NRQVXPHQWHU SHUVRQDOLVHUDG

LQQHKnOOVPDUNQDGVI|ULQJ VRP lU $,�JHQHUHUDG" ��� +XU DJHUDU NRQVXPHQWHU Sn $,�JHQHUHUDW

LQQHKnOO XU HWW HWLVNW SHUVSHNWLY"

0HWRG� 8SSVDWVHQ I|OMHU HQ NYDOLWDWLY PHWRG RFK HQ GHGXNWLY DQVDWV� (PSLULQ lU LQVDPODG PHG

KMlOS DY WROY VHPLVWUXNWXUHUDGH LQWHUYMXHU PHG NRQVXPHQWHU� ,QWHUYMXHUQD VW|WWDV DY IRWR� RFK

WH[WHOLFLWHUDGH NRPSOHPHQW�

7HRUHWLVN UHIHUHQVUDP� .RQVXPHQWXSSOHYHOVH� VHUYLFHP|WH� YlUGHVDPVNDSDQGH�

6OXWVDWV� 'HW lU HQ KHWHURJHQLWHW L GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY GHQ

$,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ L PRGHEUDQVFKHQ� .RQVXPHQWXSSOHYHOVHQ I|UElWWUDV

GRFN YLG SHUVRQOLJD SURGXNWUHNRPPHQGDWLRQHU� 'HVVXWRP� NRQVWDWHUDU VWXGLHQ DWW GHQ HWLVND

SUREOHPDWLNHQ LQWH lU DYJ|UDQGH I|U NRQVXPHQWXSSOHYHOVHQ L PRGHEUDQVFKHQV

LQQHKnOOVPDUNQDGVI|ULQJ� (Q NRPSOLNDWLRQ VRP LGHQWLILHUDV lU DWW NRQVXPHQWHU LQWH DOOWLG YHW KXU

GH EOLU H[SRQHUDGH DY $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ�

1\FNHORUG� $UWLILFLHOO LQWHOOLJHQV� LQQHKnOOVPDUNQDGVI|ULQJ� NRQVXPHQWXSSOHYHOVH�

PRGHEUDQVFKHQ� PHGYHWHQKHW� H[SRQHULQJ� SHUVRQDOLVHULQJ� UHOHYDQV� HWLN� WUDQVSDUHQV

� � �



,QQHKnOOVI|UWHFNQLQJ

�� 3UREOHPIRUPXOHULQJ �

��� 3UREOHPEDNJUXQG �

��� 6\IWH RFK IUnJHVWlOOQLQJ �

��� $YJUlQVQLQJDU �

�� 7HRUL ��

��� 7HRULEDNJUXQG ��

����� $UWLILFLHOO ,QWHOOLJHQV L GHWDOMKDQGHOQ ��

����� gYHUVLNW WLOO LQQHKnOOVPDUNQDGVI|ULQJ ��

����� ,QQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ ��

����� $,�V UROO L LQQHKnOOVPDUNQDGVI|ULQJ ��

����� (WLN RFK WUDQVSDUHQV ��

����� 6DPPDQIDWWQLQJ DY WHRULEDNJUXQG ��

��� 7HRUHWLVN UHIHUHQVUDP ��

����� .RQVXPHQWXSSOHYHOVH ��

����� 6HUYLFHP|WH ��

����� 9lUGHVDPVNDSDQGH ��

����� 6DPPDQIDWWQLQJ DY WHRUHWLVN UHIHUHQVUDP ��

�� 0HWRG ��

��� .YDOLWDWLY PHWRG ��

��� 7LOOYlJDJnQJVVlWW ��

����� 6HPLVWUXNWXUHUDGH LQWHUYMXHU ��

������� )RWRHOLFLWHUDGH ��

������� 7H[WHOLFLWHUDGH ��

����� ,QWHUYMXJXLGH RFK JHQRPI|UDQGH ��

����� 8UYDO ��

� � �



����� 5HVSRQGHQWJDOOHUL ��

��� 0HWRG I|U GDWDDQDO\V ��

��� (WLVND DVSHNWHU ��

��� 6WXGLHQV NYDOLWHW ��

�� (PSLUL RFK DQDO\V ��

��� 0HGYHWHQKHW RFK H[SRQHULQJ ��

����� 2PHGYHWHQ H[SRQHULQJ DY $, L VHUYLFHP|WHW ��

����� 0HGYHWHQ H[SRQHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ� HQ NRQVXPHQWXSSOHYHOVH ��

��� 3HUVRQDOLVHULQJ RFK UHOHYDQV ��

����� (Q I|UElWWUDG NRQVXPHQWXSSOHYHOVH JHQRP $, ��

����� .RQVXPHQWSUHIHUHQVHU SnYHUNDQ Sn YlUGHVDPNDSDQGH ��

��� 7UDQVSDUHQV ��

����� 7ROHUDQV L I|UKnOODQGH WLOO GHQ YlUGHVDPVNDSDQGH SURFHVVHQ ��

����� 6HUYLFHP|WHWV YDULHUDGH NRQVXPHQWXSSOHYHOVHU L I|UKnOODQGH WLOO WUDQVSDUHQV ��

��� 6DPPDQIDWWQLQJ DY DQDO\V ��

�� 'LVNXVVLRQ ��

����� .RQVXPHQWHUV PHGYHWHQKHW DY $,�JHQHUHUDW LQQHKnOO L PRGHEUDQVFKHQ ��

����� 9lUGHULQJ DY SHUVRQDOLVHUDG LQQHKnOOVPDUNQDGVI|ULQJ DY $, ��

����� .RQVXPHQWHUV DJHUDQGH XU HWW HWLVNW SHUVSHNWLY ��

�� 6OXWVDWV ��

��� ,PSOLNDWLRQHU I|U VDPKlOOHW ��

��� )UDPWLGD IRUVNQLQJ RFK EHJUlQVQLQJDU ��

.lOOI|UWHFNQLQJ ��

%LODJRU ��

� � �



�� 3UREOHPIRUPXOHULQJ

, QHGDQVWnHQGH NDSLWHO UHGRYLVDV XSSVDWVHQV SUREOHPEDNJUXQG RFK SUREOHPDWLVHULQJ WLOOVDPPDQV PHG

XSSVDWVHQV IRUVNQLQJVIUnJRU RFK V\IWH� 8SSVDWVHQV DYJUlQVQLQJDU SUHVHQWHUDV lYHQ L GH HIWHUI|OMDQGH

DYVQLWWHW�

��� 3UREOHPEDNJUXQG
'HWDOMKDQGHOQ lU HQ PDUNQDG VRP VWlQGLJW SUlJODV DY I|UlQGULQJDU� RFK VRP Sn VHQDUH nU UDGLNDOW

RPIRUPDWV DY WHNQRORJLVND LQQRYDWLRQHU �*UHZDO� *DXUL� 'DV� $JDUZDO 	 6SHQFH ����� V������

7HNQRORJLQV IUDPYl[W KDU DOOWLG KDIW VWRU EHW\GHOVH I|U PlQQLVNRUV YDUGDJ� 9DUMH JnQJ HQ Q\

WHNQRORJL LQWURGXFHUDV� lU GHW VYnUW DWW I|UXWVSn YLONHQ ULNWQLQJ GHQ I|UYlQWDV I|OMD �6LOYHVWUL

����� V����� ,QRP GHWDOMKDQGHOQ KDU WHNQRORJLQ VSHODW HQ IUDPWUlGDQGH UROO� H[HPSHOYLV LQRP

EHVOXW LQRP GHWDOMKDQGHO RFK OHYHUDQVNHGMHKDQWHULQJ� PHQ lYHQ SURGXNW�� SULVVlWWQLQJV��

PDUNQDGVI|ULQJV� � SHUVRQDO� RFK SUHVHQWDWLRQVEHVOXW� 7HNQLNHQV IUDPVWHJ KDU WUDQVIRUPHUDW

GHWDOMKDQGHOVVHNWRUQ� LQWH EDUD JHQRP DWW LQWURGXFHUD Q\D SODWWIRUPDU� XWDQ lYHQ JHQRP DWW

SnYHUND EHVOXW RP SURGXNWHU� SULVVlWWQLQJ� NDPSDQMHU RFK PDUNQDGVDNWLYLWHWHU �*UHZDO HW DO��

����� V� �����

7DFN YDUH GH WHNQLVND YHUNW\J VRP PlQQLVNDQ DQYlQGHU� XSSNRP lYHQ GLJLWDOLVHULQJHQ VRP lYHQ

GHW YLVDGH VLJ I|UlQGUD GHWDOMKDQGHOQ DYVHYlUW� ,GDJ DQYlQGV H[HPSHOYLV WHNQLVND YHUNW\J VnVRP

VPDUWSKRQHV� YLONHW I|UlQGUDW KXU PlQQLVNRU EnGH NRQVXPHUDU RFK NRPPXQLFHUDU �:DGKDZDQ 	

6HWK ����� V� ���� , HQ DOOWPHU GLJLWDOLVHUDG YlUOG� KDU DQYlQGQLQJHQ DY GLJLWDOLVHULQJHQ VnOHGHV

EOLYLW HQ DYJ|UDQGH IDNWRU I|U I|UHWDJ DWW Qn RFK HQJDJHUD NRQVXPHQWHUQD� 3n JUXQG DY FRYLG

���SDQGHPLQ lQGUDGHV I|UXWVlWWQLQJDUQD L VDPKlOOHW� 'HW UHVXOWHUDGH L DWW SnVN\QGD

GLJLWDOLVHULQJHQV XWYHFNOLQJ� YLONHW L VLQ WXU I|UlQGUDGH GHWDOMKDQGHOQ DYVHYlUW �0RVWDJKHO�

2JKD]L� 3DULGD 	 6RKUDESRXU ����� V� �����

� � �



9LG GLVNXVVLRQ RP WHNQRORJLQV IUDPYl[W RFK GLJLWDOLVHULQJHQ VDPW GHVV SnYHUNDQ Sn

GHWDOMKDQGHOQ lU DQYlQGQLQJHQ DY $UWLILFLHOO ,QWHOOLJHQV� QlUPDUH EHVWlPW $,� HWW DNWXHOOW

lPQHVRPUnGH DWW O\IWD IUDP �/X� &KHQJ� 7]RX 	 &KHQ� ������ $, lU ROLND GDWRUV\VWHPV I|UPnJD

DWW HIWHUOLNQD PlQQLVNDQV LQWHOOLJHQWD GUDJ� )|U DWW HIWHUOLNQD PlQQLVNDQV LQWHOOLJHQWD GUDJ�

DQSDVVDU $, LQVDPODG GDWD I|U DWW JHQHUHUD HWW VSHFLILNW LQQHKnOO� 3n Vn YLV KDU $, NRPPLW DWW EOL

EDQEU\WDQGH LQRP GDJHQV XWYHFNOLQJ DY YHWHQVNDS RFK WHNQLN� $WW LPSOHPHQWHUD $, KDU EOLYLW Vn

SDVV YDQOLJW L QlULQJVOLYHW DWW QlVWDQ DOOD EUDQVFKHU DQYlQGHU GHW Sn HWW HOOHU DQQDW VlWW�

H[HPSHOYLV JHQRP EHVOXWVSURFHVVHU RFK�HOOHU WLGVEHVSDULQJDU �%KDJDW� &KDXKDQ� 	 %KDJDW �����

VV� ���������

0RGHEUDQVFKHQ lU HQ EUDQVFK VRP XWPlUNHU VLJ Gn GH WLGLJW LPSOHPHQWHUDW $, RFK KDU UHGDQ

KXQQLW XWYHFNOD VLQ DQYlQGQLQJ DY $, VRP WHNQRORJL �&DVLQL 	 5RFFHWWL ����� V����

0RGHLQGXVWULQ lU QlPOLJHQ HQ VWRU EUDQVFK VRP lU L VWlQGLJ I|UlQGULQJ� YLONHW NUlYHU

DQSDVVQLQJVEDUKHW IUnQ PRGHI|UHWDJHQ� 2P PRGHI|UHWDJ LQWH lU WLOOUlFNOLJW DGDSWLYD WLOO Q\D

WUHQGHU ULVNHUDU GH DWW I|UORUD YLNWLJ NRQNXUUHQVNUDIW �5DWKRUH ����� V� ���� 'lUPHG lU $, YLNWLJW

I|U PRGHEUDQVFKHQ� HIWHUVRP $, lU HQ DY GH VHQDVWH WHNQRORJLVND WUHQGHUQD L VDPKlOOHW �&DVLQL 	

5RFFHWWL ����� V���� 'HVVXWRP EHVLWWHU PRGHEUDQVFKHQ GHW VW|UVWD PDUNQDGVVHJPHQWHW LQRP

H�FRPPHUFH RFK %XVLQHVV�WR�&XVWRPHU �%�&�� %UDQVFKHQV WRWDOD PDUNQDGVYlUGHW HVWLPHUDV WLOO

������ PLOMDUGHU 86' YLG VOXWHW DY ���� �*RWL� 4XHUHMHWD�/RPDV� $OPHLGD� *DYLULD GH OD 3XHUWD

	 /ySH]�GH�,SLxD ����� V���� 0RGHLQGXVWULQ ELVWnU Sn Vn VlWW PHG �� DY YlUOGHQV %13 �$NUDP�

0DOLN� 6LQJK� *HKORW� -X\DO� *KDIRRU 	 6KUHVWKD ����� V����

(IWHUVRP PRGHEUDQVFKHQ UHGDQ LPSOHPHQWHUDW $, L HWW WLGLJW VWDGLXP� KDU EUDQVFKHQ lYHQ

LPSOHPHQWHUDW DQYlQGQLQJHQ DY $, L PDUNQDGVI|ULQJVSURFHVVHU� $,�V WHNQRORJLVND IUDPVWHJ

I|UYlQWDV GHVVXWRP DWW H[SDQGHUD RFK KD HQ RPYlOYDQGH SnYHUNDQ Sn PRGHEUDQVFKHQV

PDUNQDGVI|ULQJ L IUDPWLGHQ �5DWKRUH ����� V���� &KLQWDODSDWL 	 3DQGH\ ����� V����� 0nQJD

PRGHI|UHWDJ KDU VHGDQ GLJLWDOLVHULQJHQV XSSNRPVW VWUlYDW HIWHU DWW DQYlQGD GLJLWDOD SODWWIRUPDU

I|U DWW NRPPXQLFHUD PHG VLQD NRQVXPHQWHU� 'HQ GLJLWDOD PDUNQDGVI|ULQJHQ KDU IXQJHUDW VRP

NRPSOHPHQW WLOO PLQVNDGH SHUVRQOLJD LQWHUDNWLRQHU VRP GULYV DY DWW NRQVXPHQWHU WLOOEULQJDU DOOW

PHU WLG RQOLQH� 1XPHUD lU GLJLWDO PDUNQDGVI|ULQJ HQ DYJ|UDQGH IDNWRU I|U KXU I|UHWDJ

PDUNQDGVI|U VLQD SURGXNWHU WLOO NRQVXPHQWHU �&KR� <XQ 	 .R ����� V� ����� 9DG VRP YDULW

� � �



XWPlUNDQGH I|U GHQ GLJLWDOD PDUNQDGVI|ULQJHQ lU DQYlQGQLQJHQ DY LQIOXHQFHU�PDUNHWLQJ�

,QIOXHQFHU�PDUNHWLQJ KDU P|MOLJJMRUW DWW LQIO\WHOVHULND SHUVRQHU NDQ GHOD LQOlJJ I|U DWW

WLOOVDPPDQV PHG I|UHWDJ PDUNQDGVI|UD ROLND SURGXNWHU �0DUWtQH]�/ySH]� $QD\D�6iQFKH]�

)HUQiQGH] *LRUGDQR 	 /RSH] ����� V������ 0nQJD I|UHWDJ LQRP EUDQVFKHQ KDU lYHQ DQYlQW RFK

DQYlQGHU OLYHVWUHDPV VRP HWW VlWW DWW Qn NRQVXPHQWHQ RFK YLVD XSS SURGXNWHU� YLONHW lYHQ

P|MOLJJ|U HQ UHODWLRQ PHOODQ NRQVXPHQW RFK I|UHWDJ �&KR� <XQ 	 .R ����� V� ����� 'HVVXWRP

KDU LPSOHPHQWHULQJ DY $, KDIW HQ EHW\GDQGH UROO LQRP VlOM RFK PDUNQDGVI|ULQJ� , 86$ KDU ���

UHGDQ LPSOHPHQWHUDW $, RFK ��� I|UYlQWDGHV DQYlQGD $, nU ���� Sn GHQ DPHULNDQVND

PDUNQDGHQ �9ODþLü� &RUER� &RVWD H 6LOYD 	 'DELü ����� V� �����

$,�V LPSOHPHQWHULQJ L PRGHEUDQVFKHQV PDUNQDGVI|ULQJ� KDU EOLYLW YlUGHIXOO I|U

PDUNQDGVI|ULQJHQV LQQHKnOOVSURGXNWLRQ� HIWHUVRP $, NDQ DVVLVWHUD L JHQHUHULQJHQ RFK

XWYHFNOLQJHQ DY LQQHKnOO� ,QQHKnOOVPDUNQDGVI|ULQJ SURGXFHUDG DY $, NDQ LPSOHPHQWHUDV LQRP

SURFHVVHU VnVRP VRFLDOD PHGLHU� V|NPRWRUHU RFK FKDWERWV� $,�V XQGHUOlWWDQGH L

LQQHKnOOVPDUNQDGVI|ULQJHQ I|UElWWUDU I|UHWDJV HIIHNWLYLWHW RFK SUHVWDQGD �$GZDQ ����� V� ����

:DKLG� 0HUR 	 5LWDOD ����� V������� :DKLG� 0HUR RFK 5LWDOD ������ V� ����� EHVNULYHU lYHQ DWW

MXVW $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ NRPPHU DWW EOL PHU I|UHNRPPDQGH RQOLQH� VDPWLGLJW

VRP GHVV NYDOLWHW NRPPHU DWW I|UElWWUDV GH QlUPDVWH nUHQ IUDP|YHU� 9LONHW J|U GHW DNWXHOOW DWW

IRUVND YLGDUH RP �:DKLG� 0HUR 	 5LWDOD ����� V� ������

)RUVNQLQJ NODUJ|U DWW WHNQRORJLVND LQQRYDWLRQHU VDPW $, UDGLNDOW I|UlQGUDU GHWDOMKDQGHOVVHNWRUQ�

VlUVNLOW PRGHEUDQVFKHQ VRP lU L EHKRY DWW YDUD DGDSWLYD WLOO DNWXHOOD WUHQGHU� 6DPWLGLJW I|UXWVHV

PDUNQDGVI|ULQJHQV LPSOHPHQWHULQJ DY $, DWW IRUWVlWWD Yl[D �:DGKDZDQ 	 6HWK ����� V� ���

&DVLQL 	 5RFFHWWL ����� V��� 5DWKRUH ����� V� ���� 9DG VRP GlUHPRW UnGHU EULVWDQGH NXQVNDS

LQRP lU KXU NRQVXPHQWHQ IDNWLVNW XSSOHYHU GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ�

5DQLHUL� 'L %HUQDUGR RFK 0HOH ������ V� ���� KDU LGHQWLILHUDW NRQVXPHQWHQV XSSOHYHOVH DY

LQQHKnOOVPDUNQDGVI|ULQJ L I|UKnOODQGH WLOO FKDWERWV� VRP RPIDWWDU GHQ GLUHNWD NRPPXQLNDWLRQHQ

PHG NRQVXPHQWHQ� 'lUHPRW VDNQDV IRUVNQLQJ VRP LGHQWLILHUDU NRQVXPHQWHQV XSSOHYHOVH DY

UHVWHUDQGH GHODU DY LQQHKnOOVPDUNQDGVI|ULQJHQ� ([HPSHOYLV NDPSDQMHU�

SURGXNWUHNRPPHQGDWLRQHU� SURGXNWEHVNULYQLQJDU RFK PRGHOOELOGHU� 'lUPHG lPQDU VWXGLHQ DWW

I\OOD L GHQ NXQVNDSVOXFND VRP UnGHU NULQJ NRQVXPHQWHUV XSSOHYHOVH DY $,�JHQHUHUDGH

� � �



NDPSDQMHU� SURGXNWUHNRPPHQGDWLRQHU� SURGXNWEHVNULYQLQJDU RFK PRGHOOELOGHU LQRP

PRGHEUDQVFKHQV LQQHKnOOVPDUNQDGVI|ULQJ� )|U DWW NXQQD DGUHVVHUD GHQ LGHQWLILHUDGH

NXQVNDSVOXFNDQ� NRPPHU VWXGLHQ DWW DQYlQGD VLJ DY GH WUH WHPDQD� PHGYHWHQKHW RFK H[SRQHULQJ�

SHUVRQDOLVHULQJ RFK UHOHYDQV VDPW HWLVND SUREOHP� 'X RFK ;LH ������ V� V� ���� PHQDU DWW GHW

ILQQV HQ I|UVWnHOVH |YHU NRQVXPHQWHUV XSSOHYHOVH NULQJ GHQ HWLVND SUREOHPDWLN VRP UnGHU

DQJnHQGH LPSOHPHQWHULQJHQ DY $,� 'lUHPRW VDNQDV IRUVNQLQJ RP KXU GHQ HWLVND SUREOHPDWLNHQ

SnYHUNDU NRQVXPHQWHUV XSSOHYHOVH L I|UKnOODQGH WLOO MXVW LQQHKnOOVPDUNQDGVI|ULQJ L

PRGHEUDQVFKHQ�

��� 6\IWH RFK IUnJHVWlOOQLQJ

)RUVNQLQJHQ PHQDU DWW $, EOLU DOOW YDQOLJDUH LQRP PDUNQDGVI|ULQJ� RFK OLVWDQ NDQ J|UDV OnQJ |YHU

GH I|UHWDJ VRP QXPHUD DQYlQGHU VLJ DY $, I|U DWW HIIHNWLYLVHUD PDUNQDGVI|ULQJHQ �9ODþLü HW DO��

����� V� ����� 'HQQD VWXGLH lPQDU DWW XQGHUV|ND NRQVXPHQWHUV XSSOHYHOVH DY $,�JHQHUHUDGH

SURGXNWUHNRPPHQGDWLRQHU� SURGXNWEHVNULYQLQJDU� NDPSDQMHU RFK PRGHOOELOGHU LQRP

LQQHKnOOVPDUNQDGVI|ULQJHQ� (IWHUVRP GHVVD RPUnGHQ IRUWIDUDQGH lU RXWIRUVNDW� 6WXGLHQV V\IWH lU

DWW |ND I|UVWnHOVHQ I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY $,�GULYHQ

LQQHKnOOVPDUNQDGVI|ULQJ RFK GHVV NRPSOLNDWLRQHU� 8SSVDWVHQ NRPPHU DWW LGHQWLILHUD

NRQVXPHQWXSSOHYHOVHQ XWLIUnQ WHRULHUQD� VHUYLFHP|WH� GHQ YlUGHVDPNDSDQGH SURFHVVHQ RFK

NRQVXPHQWXSSOHYHOVH� *HQRP GHQ NYDOLWDWLYD PHWRGHQ I|UYlQWDV VWXGLHQ VnOHGHV ELGUD PHG HQ

|NDG I|UVWnHOVH I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY GHQ $,�GULYQD

LQQHKnOOVPDUNQDGVI|ULQJHQ� )|U DWW XQGHUV|ND XSSVDWVHQV V\IWH KDU I|OMDQGH IUnJHVWlOOQLQJDU

IRUPXOHUDWV�

�� +XU P|WHU NRQVXPHQWHU $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ RFK L YLONHQ XWVWUlFNQLQJ

lU GH PHGYHWQD RP GHW"

�� +XU YlUGHUDU NRQVXPHQWHU SHUVRQDOLVHUDG LQQHKnOOVPDUNQDGVI|ULQJ VRP lU $,�JHQHUHUDG"

�� +XU DJHUDU NRQVXPHQWHU Sn $,�JHQHUHUDW LQQHKnOO XU HWW HWLVNW SHUVSHNWLY"
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��� $YJUlQVQLQJDU
6WXGLHQ NRPPHU HQGDVW DWW IRNXVHUD Sn NRQVXPHQWHQV LQVWlOOQLQJ WLOO $,�LPSOHPHQWHULQJ LQRP

VSHFLILNW PRGHEUDQVFKHQ� %HJUHSSHW $, LQQHIDWWDU GHVVXWRP PnQJD ROLND DVSHNWHU RFK NDQ

DQYlQGDV Sn ROLND VlWW� , GHQ KlU VWXGLHQ V\IWDU EHJUHSSHW $, VRP HWW SDUDSO\EHJUHSS I|U

JHQHUDWLY $, VDPW PDFKLQH OHDUQLQJ�
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�� 7HRUL

'HW HIWHUI|OMDQGH NDSLWHO UHGRJ|U HQ WHRULEDNJUXQG VRP Sn HWW PHU XWI|UOLJW VlWW SUHVHQWHUDU GHQ WLGLJDUH

IRUVNQLQJHQ LQRP lPQHVRPUnGHW� 'lUHIWHU LQEHJULSHU NDSLWOHW HWW DYVQLWW PHG GHQ WHRUHWLVND

UHIHUHQVUDPHQ VRP OLJJHU WLOO JUXQG I|U DWW EHVYDUD VWXGLHQV IUnJHVWlOOQLQJDU�

��� 7HRULEDNJUXQG

1HGDQVWnHQGH WHRULEDNJUXQG KDU HWW V\IWH DWW I|UW\GOLJD I|UVWnHOVHQ DY $, VDPW I|U DWW SUHVHQWHUD

HQ |YHUVLNW WLOO LQQHKnOOVPDUNQDGVI|ULQJ� 6HGHUPHUD NRPPHU LQQHKnOOVPDUNQDGVI|ULQJHQ

I|UNODUDV XWLIUnQ GHVV DSSOLFHULQJ L PRGHEUDQVFKHQ� /LNDVn� KXU $, DSSOLFHUDV L

LQQHKnOOVPDUNQDGVI|ULQJHQ� 6OXWOLJHQ NRPPHU HWLN RFK VRFLDOD DVSHNWHU DWW SUHVHQWHUDV L

I|UKnOODQGH WLOO LPSOHPHQWHULQJ DY $,� 7LOOVDPPDQV VNDSDU VDPWOLJD NDSLWHO HQ VWDELO EDNJUXQG

WLOO GHQ IRUWVDWW LQKlPWDGH HPSLULQ L QlVWNRPPDQGH DYVQLWW�

����� $UWLILFLHOO ,QWHOOLJHQV L GHWDOMKDQGHOQ

$UWLILFLHOO LQWHOOLJHQV �$,� lU HWW V\VWHP VRP DYVHU ROLND GDWRUV\VWHPV NDSDFLWHW DWW HIWHUOLNQD

PlQQLVNDQV LQWHOOLJHQWD GUDJ� 'HWWD JHQRP DWW DQSDVVD LQVDPODG GDWD I|U DWW VNDSD VSHFLILND PnO

RFK XSSJLIWHU JHQRP DQSDVVQLQJ �%KDJDW� &KDXKDQ� 	 %KDJDW ����� V� ����� )RUVNQLQJ EHVNULYHU

$, VRP HQ SURFHVV VRP NRPELQHUDU PROQ� RFK URERWWHNQLN� QlWYHUNVDQVOXWQLQJ RFK JHQHUHULQJ DY

GDWRUHU VDPW GLJLWDOD PHGLHU �%RGGX� 6DQWRNL� .KXUDQD� .ROL� 5DL 	 $JUDZDO ����� V� ������ $,

KDU Sn VHQDUH WLG InWW VWRU XSSPlUNVDPKHW IUnQ IOHUD ROLND EUDQVFKHU� WURWV DWW GHW KDU IXQQLWV VHGDQ

�����WDOHW �%KDJDW� &KDXKDQ� 	 %KDJDW ����� V� ����� ,QRP GHWDOMKDQGHOQ KDU $, LPSOHPHQWHUDWV

LQRP IOHUD ROLND RPUnGHQ L V\IWH DWW IUlPMD HQ SRVLWLY NRQVXPHQWXSSOHYHOVH �/X HW D�� ����� V� ���

)|U DWW EDUD QlPQD HWW InWDO RPUnGHQ KDU $, LPSOHPHQWHUDWV JHQRP Q\D EHWDOQLQJVV\VWHP�

ODJHUV\VWHP� VHUYLFHURERWDU� PDUNQDGVI|ULQJ DY SURGXNWHU RFK JHQRP ROLND PRELODSSOLNDWLRQHU

�/X HW DO�� ����� V� ��� %KDJDW� &KDXKDQ RFK %KDJDW ������ V� ���� EHVNULYHU DWW $, KDU EOLYLW HWW

VlWW I|U I|UHWDJ LQRP GHWDOMKDQGHOQ DWW |ND VLQ HIIHNWLYLWHW VDPWLGLJW VRP GHW RFNVn EOLU HQ

HNRQRPLVN YLQQLQJ I|U I|UHWDJHW�
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9LGDUH KDU $, JHQRPJnWW VWRUD I|UlQGULQJDU RFK IRUWVlWWHU XWYHFNODV NRQWLQXHUOLJW �%KDJDW�

&KDXKDQ� 	 %KDJDW ����� V� ����� 6RP HQ I|OMG DY $, KDU JHQHUDWLY $, lYHQ XWYHFNODWV� 'HW lU HQ

IRUP DY $, VRP DQYlQGHU PDVNLQLQOlUQLQJ L V\IWH DWW VNDSD LQQHKnOO� 6NLOOQDGHQ lU DWW JHQHUDWLY

$, DQYlQGHU EHILQWOLJ LQIRUPDWLRQ I|U DWW VNDSD HWW KHOW Q\WW RUJLQDOLQQHKnOO� 6OXWSURGXNWHQ NDQ

YDUD DOOW LIUnQ HQ ELOG� YLGHR� NRG HOOHU OMXG �&HYDOORV HW DO�� ����� V� ��� 2UGHW JHQHUDWLY V\IWDU

VRP *DUFtD�3HxDOYR RFK 9i]TXH]�,QJHOPR ������ V� �� EHVNULYHU� DWW NXQQD SURGXFHUD QnJRW�

*HQHUDWLY $, DQYlQGV GlUI|U I|U DWW IUDPEULQJD Q\WW PDWHULDO VRP OLNQDU PlQVNOLJW VNDSDW

LQQHKnOO� *DUFtD�3HxDOYR RFK 9i]TXH]�,QJHOPR ������ VV� ������ EHVNULYHU YLGDUH KXU

DQYlQGQLQJHQ DY JHQHUDWLY $,� XQGHU GH VHQDVWH nUHQ� KDU InWW HQ PDUNDQW |NQLQJ� 'HWWD

nWHUVSHJODV XQGHU HQ EHW\GDQGH H[SDQVLRQ DY DQWDOHW DUWLNODU VRP SXEOLFHUDWV RP lPQHW� VDPW HQ

|NQLQJ DY DQWDOHW V|NQLQJDU Sn *RRJOH nU ���� �*DUFtD�3HxDOYR RFK 9i]TXH]�,QJHOPR ����� VV�

�������

����� gYHUVLNW WLOO LQQHKnOOVPDUNQDGVI|ULQJ

,QQHKnOOVPDUNQDGVI|ULQJ lU HQ YlUGHIXOO RFK YLNWLJ GHO LQRP PDUNQDGVI|ULQJHQ VRP LQQHElU DWW

PDQ XWYHFNODU RFK GLVWULEXHUDU LQIRUPDWLRQ� 'HW KDU XWYHFNODWV WLOO HWW IUDPWUlGDQGH YHUNW\J LQRP

PDUNQDGVI|ULQJHQ RFK lU QXPHUD HQ FHQWUDO GHO DY GLJLWDOD PDUNQDGVVWUDWHJLHU LQRP IOHUD ROLND

EUDQVFKHU �%XESKDSDQW 	 %UDQGDR ����� V� ��� (Q VWRU GHO DY GHQ GLJLWDOD

LQQHKnOOVPDUNQDGVI|ULQJHQ I|UHNRPPHU lYHQ RQOLQH YLD H�KDQGHO� YLONHW I|UNODUDU DWW GHW ILQQV HQ

|YHUODSSQLQJ PHOODQ GLJLWDO LQQHKnOOVPDUNQDGVI|ULQJ RFK H�KDQGHOQ �5RZOH\ ����� V� ����� 6RP

+ROOLPDQ RFK 5RZOH\ ������ V� ���� EHVNULYHU lU KXYXGPnOHQ PHG LQQHKnOOVPDUNQDGVI|ULQJ DWW

VWlUND YDUXPlUNHVNlQQHGRP� |ND NRQYHUWHULQJ RFK VNDSD UHODWLRQHU VDPW HQJDJHUD NRQVXPHQWHU

WLOO I|UHWDJHW� 0nOHW lU VnOHGHV EDVHUDW Sn HQ VWUDWHJLVN PDUNQDGVI|ULQJVPHWRG L V\IWH DWW DWWUDKHUD

Q\D NRQVXPHQWHU RFK EHKnOOD JDPOD �+R� 3DQJ 	 &KR\ ����� V������ $QQDQ IRUVNQLQJ DY

-RKQVRQ RFK 6SDUNV ������ V� �� EHVNULYHU OLNQDQGH DWW LQQHKnOOVPDUNQDGVI|ULQJ lU HQ

Q\FNHONRPSRQHQW I|U DWW VNDSD I|UWURHQGH I|U NRQVXPHQWHU VDPWLGLJW VRP GHW VNDSDU V\QOLJKHW

RFK PHGYHWHQKHW WLOO I|UHWDJ HOOHU SURGXNWHU�

%XESKDSDQW RFK %UDQGDR ������ V� �� SUHVHQWHUDU DWW WLGLJDUH IRUVNQLQJ KDU NDUWODJW L KXYXGVDN

WUH |YHUJULSDQGH GHODU LQRP LQQHKnOOVPDUNQDGVI|ULQJ� 'HW I|UVWD lU DWW LQQHKnOOHW VNDOO VNDSD
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YlUGH I|U NRQVXPHQWHQ RFK In NRQVXPHQWHQ DWW NlQQD DWW KHQ YLOO NRQVXPHUD VQDUDUH lQ DWW

XQGYLND� 'HW DQGUD lU DWW LQQHKnOOVPDUNQDGVI|ULQJ JnU DWW ILQQD L VRFLDOD PHGLHU� ,QQHKnOOHW VRP

SXEOLFHUDV L VRFLDOD PHGLHU JHU P|MOLJKHW I|U I|UHWDJ DWW SURGXFHUD RFK XWE\WD LQQHKnOO� )|U GHW

WUHGMH PHQDU I|UIDWWDUQD DWW LQQHKnOOVPDUNQDGVI|ULQJ lYHQ lU EHW\GDQGH I|U HQJDJHPDQJ�

%XESKDSDQW RFK %UDQGDR ������ V� �� PHQDU DWW HQJDJHPDQJ lU DWW DQYlQGDUH JLOODU� GHODU RFK

NRPPHQWHUDU LQQHKnOO VDPW DWW GH lYHQ NDQ VSULGD LQQHKnOO YLGDUH WLOO DQGUD� (QJDJHPDQJHW NDQ L

VLQ WXU VNDSD DQYlQGDUJHQHUHUDW LQQHKnOO� YLONHW IUlPMDU \WWHUOLJDUH HQJDJHPDQJ �%XESKDSDQW 	

%UDQGDR ����� V� ��� 5RZOH\ ������ V� ���� PHQDU lYHQ DWW NRQVXPHQWHUQD EHK|YHU YDUD

HQJDJHUDGH L LQQHKnOOHW I|U DWW YDUD HQ GHO DY XSSOHYHOVHQ� , NRQWUDVW O\IWHU -RKQVRQ RFK 6SDUNV

������ V� �� IUDP DWW LQQHKnOOVPDUNQDGVI|ULQJ NDQ YDUD HQ NUlYDQGH RFK XWPDQDQGH SURFHVV LQRP

PDUNQDGVI|ULQJ� 'HWWD HIWHUVRP DWW VNDSDQGHW DY LQQHKnOO EnGH VNDOO YDUD WUlIIVlNHUW RFK VNDSD

HQJDJHPDQJ I|U NRQVXPHQWHUQD�

����� ,QQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ

'LJLWDOLVHULQJHQ KDU WYLQJDW PRGHEUDQVFKHQ DWW LQWHUDJHUD PHG NRQVXPHQWHU YLD IOHUD ROLND

NDQDOHU� YLONHW LQQHKnOOVPDUNQDGVI|ULQJHQ P|MOLJJ|U� ,QQHKnOOVPDUNQDGVI|ULQJHQ PnVWH GlUPHG

NXQQD VNUlGGDUV\V I|U GHQ SODWWIRUP VRP GHQ VND SXEOLFHUDV Sn� 2P LQQHKnOOVPDUNQDGVI|ULQJHQ

GlUPHG JHQRPI|UV Sn HWW HIIHNWLYW VlWW YLD ROLND SODWWIRUPDU QnV PnOJUXSSHQ Sn HWW YlOIXQJHUDQGH

VlWW� (IWHUVRP DWW NRQVXPHQWHUQD I|UEOLU HQJDJHUDGH �5DWKRUH ����� V� ���� , PRGHEUDQVFKHQ

LQQHKnOOVPDUNQDGVI|ULQJ lU GHW DY YlVHQWOLJ EHW\GHOVH DWW VNDSD LQWHUDNWLYD XSSOHYHOVHU I|U DWW

LQYROYHUD NRQVXPHQWHUQD� 'lUPHG I|UEOLU GHW YLNWLJW I|U I|UHWDJ L PRGHEUDQVFKHQ DWW VNDSD

LQWUHVVHYlFNDQGH LQQHKnOO I|U GHQ VSHFLILND PnOJUXSSHQ� 'HVVXWRP lU GHW YLNWLJW DWW I|UHWDJ L

PRGHEUDQVFKHQ VNDSDU NDPSDQMHU VRP OLNDVn lU PnOJUXSSVLQULNWDGH XWLIUnQ NRQVXPHQWHQV

SHUVRQOLJD SUHIHUHQVHU� LQWUHVVHQ� EHWHHQGHQ RFK GHPRJUDIL �5DWKRUH ����� V� ���� *HQRP

GLJLWDOLVHULQJHQV IUDPIDUW� KDU PRGHEUDQVFKHQV LQQHKnOOVPDUNQDGVI|ULQJ NRPPLW DWW KDQGOD RP

EODQG DQQDW OLYHVWUHDPV� LQIOXHQFHU PDUNHWLQJ RFK YLUWXDO UHDOLW\ �0DUWtQH]�/ySH] HW DO�� ����� V�

���� &KR� <XQ 	 .R ����� V� �����

, PRGHEUDQVFKHQ NDQ LQQHKnOOVPDUNQDGVI|ULQJHQ KD IOHUD OLYVF\NOHU Gn EUDQVFKHQ KDU WLOOIlOOLJD

RFK YDULHUDQGH WUHQGHU VRP NRPPHU RFK JnU� ,QQHKnOOVPDUNQDGVI|ULQJHQ L PRGHEUDQVFKHQ NDQ

Sn Vn YLV WDSSD YlUGH I|U NRQVXPHQWHQ XQGHU SHULRGHU� WURWV DWW GHW lU VDPPD NRQVXPHQWHU VRP
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XWVHWWV I|U LQQHKnOOHW� 'HW SXEOLFHUDGH LQQHKnOOHW VRP lPQDW DWW ULNWD VLJ WLOO NRQVXPHQWHQ

I|UVlPUDV GlUPHG LQWH |YHU WLG� XWDQ GHW lU YlUGHULQJHQ DY GHW SXEOLFHUDGH LQQHKnOOHW VRP

I|UlQGUDV �5RZOH\ ����� V� �����

����� $,�V UROO L LQQHKnOOVPDUNQDGVI|ULQJ

1XPHUD KDU $, EOLYLW DOOW YLNWLJDUH LQRP LQQHKnOOVPDUNQDGVI|ULQJHQ� RFK GHQ KDU UHGDQ

DSSOLFHUDWV Sn IOHUD ROLND VlWW� $, NDQ QlPOLJHQ DQYlQGDV I|U DWW DXWRPDWLVHUD

LQQHKnOOVPDUNQDGVI|ULQJ� VNUlGGDUV\ HUEMXGDQGHQ RFK JHQHUHUD VWRUD PlQJGHU GDWD �%RGGX HW DO��

����� V� ����� 9DQ (VFK 	 6WHZDUW %ODFN ����� V� ����� $QYlQGDQGHW DY $, LQRP GLJLWDO

PDUNQDGVI|ULQJ KDU |YHUODJ YLVDW VLJ YDUD PHU HIIHNWLYW lQ PlQVNOLJD PHWRGHU� ,QRP VSHFLILNW

LQQHKnOOVPDUNQDGVI|ULQJ P|MOLJJ|U $, HWW SHUVRQDOLVHUDW LQQHKnOO VRP lU ULNWDW WLOO DQYlQGDUHQV

SUHIHUHQVHU �+DOHHP HW DO�� ����� V������ $OJRULWPHUQDV I|UPnJD DWW LQKlPWD RFK EHDUEHWD GDWD

KMlOSHU lYHQ PDUNQDGVI|ULQJ DWW LGHQWLILHUD GHW PHVW HIIHNWLYD LQQHKnOOHW Sn GH PHVW HIIHNWLYD

NDQDOHUQD� 3n Vn VlWW XQGHUOlWWDU $, VWUlYDQ DWW HQJDJHUD NRQVXPHQWHUQD L

LQQHKnOOVPDUNQDGVI|ULQJHQ �$GZDQ ����� V� �����

:DKLG� 0HUR RFK 5LWDOD ������ V������ EHVNULYHU DWW DQYlQGDQGHW DY JHQHUDWLY $, HIIHNWLYLVHUDU

GHW WUDGLWLRQHOOD VlWWHW DWW VNDSD LQQHKnOO� $, I|UlQGUDU LQQHKnOOVNDSDQGHW I|U PDUNQDGVI|UDUH Gn

YLVVD XSSJLIWHU KHOW DXWRPDWLVHUDV� (WW H[HPSHO VRP O\IWV L DUWLNHOQ lU DWW $, KHOW NDQ |YHUWD KXU

SURGXNWLRQ DY ELOGHU� DQLPDWLRQHU� OMXG RFK YLGHRV JHQRPI|UV �:DKLG� 0HUR 	 5LWDOD �����

V������� 9LGDUH NDQ PDUNQDGVI|UDUH LGDJ lYHQ DQYlQGD $,�YHUNW\J I|U DWW HIIHNWLYLVHUD GHW

NUHDWLYD DUEHWHW YLG VNDSDQGHW DY LQQHKnOO� (WW H[HPSHO Sn WYn ROLND $,�YHUNW\J� lU &KDW*37 RFK

'DOO�(� 0DUNQDGVI|UDUH NDQ |YHUOnWD DUEHWHW WLOO $,�YHUNW\J VRP NDQ VNDSD HQ ELOG RFK

WLOOK|UDQGH WH[W VRP I|UHWDJ VHGDQ DQYlQGHU L VLQ GLJLWDOD PDUNQDGVI|ULQJ �:DKLG� 0HUR 	 5LWDOD

����� V� ������ 9DQ (VFK RFK 6WHZDUW %ODFN ������ V� ���� I|UNODUDU DWW $,�YHUNW\J P|MOLJJ|U I|U

I|UHWDJ DWW VNDSD DQSDVVDGH PDUNQDGVI|ULQJVNDPSDQMHU KHOW XWLIUnQ JHQHUHUDG NXQGGDWD�

$OJRULWPHU KDU XWYHFNODW LQQHKnOOVPDUNQDGVI|ULQJHQ I|U DWW WLOOJRGRVH HWW PHU SHUVRQOLJW DQSDVVDW

LQQHKnOO� YLONHW WLGLJDUH LQWH KDU YDULW P|MOLJW L VDPPD XWVWUlFNQLQJ� 'HWWD KDU EOLYLW VlUVNLOW

YLNWLJW L HQ WLG GlU NXQGGDWD NRQWLQXHUOLJW VDPODV LQ G\JQHW UXQW� 'HQ NXQGGDWDQ VRP KDU VDPODWV

LQ KDU GlUPHG P|MOLJJMRUW DWW I|UHWDJ NDQ SURGXFHUD SHUVRQDOLVHUDW LQQHKnOO �&KLQWDODSDWL 	
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3DQGH\ ����� V����� 1DLU RFK *XSWD ������ V� ���� PHQDU DWW PHG KMlOS DY $, NDQ

PDUNQDGVI|ULQJHQ EOL PHU SHUVRQLILHUDG RFK PHU XQLNW DQSDVVDG WLOO YDUMH NRQVXPHQW�

3HUVRQLILHUDG PDUNQDGVI|ULQJ DQVHV YDUD YlUGHIXOOW Sn H�KDQGHOVSODWWIRUPDU� GlU P|MOLJKHWHQ DWW

JHQHUHUD SHUVRQDQSDVVDGH SURGXNWUHNRPPHQGDWLRQHU lYHQ IXQJHUDU VRP HQ IRUP DY

LQQHKnOOVEDVHUDG PDUNQDGVI|ULQJ �1DLU 	 *XSWD ����� V� �����

����� (WLN RFK WUDQVSDUHQV

0HG GHQ VQDEED XWYHFNOLQJHQ DY $,� EOLU DOOW IOHU NRQVXPHQWHU VNHSWLVND WLOO GHQ HWLVND DVSHNWHQ

DY KXU $, DQYlQGV �'X 	 ;LH ����� V� ����� .RQVXPHQWHU EHVNULYHU QlPOLJHQ L DOOPlQKHW DWW

I|UORUD WLOOLW WLOO I|UHWDJ GlU GH XSSOHYHU DWW GHUDV LQWHJULWHW LQWH VN\GGDV �'DYHQSRUW� *XKD�

*UHZDO 	 %UHVVJRWW ����� V� ���� 'DYHQSRUW HW DO� ������ V� ��� PHQDU DWW NRQVXPHQWHU PnVWH

HUEMXGDV HWW DOWHUQDWLY WLOO GDWDVN\GG KRV GH I|UHWDJ GH YlQGHU VLJ WLOO� .RQVXPHQWHU PnVWH Sn Vn

VlWW NXQQD YlOMD LIDOO GH YLOO XWVlWWDV I|U $, RQOLQH HOOHU LQWH �'DYHQSRUW HW DO�� ����� V� ����

'HVVXWRP PHQDU +HUPDQQ ������ V� ��� DWW GHQ HWLVND SUREOHPDWLNHQ PHG $, NRPPHU DWW

I|UYlUUDV QlU $,�V LQWHOOLJHQVQLYn I|UElWWUDV� c HQD VLGDQ� PHQDU 'X RFK ;LH ������ V� ���� DWW

GHQ HWLVND DVSHNWHQ KDQGODU RP KXU DQYlQGDUQD �NRQVXPHQWHUQD� DY WHNQLNHQ DQYlQGHU

SURGXNWHQ� $QYlQGQLQJHQ DY SURGXNWHQ NDQ QlPOLJHQ YDUD EnGH SRVLWLY RFK QHJDWLY� 'HW

UHVXOWHUDU GRFN LQWH L DWW $, L VLJ lU QHJDWLYW �'X 	 ;LH ����� V� ����� c DQGUD VLGDQ� PHQDU

'DYHQSRUW ������ V���� DWW GHW lU YLNWLJW DWW |YHUOlJJD YDG $, E|U EUXNDV LQRP RFK YDG GHW LQWH

E|U DQYlQGDV I|U�

(Q DY GH YDQOLJDVWH I|UHNRPPDQGH HWLVND SUREOHPHQ LQRP $, lU WUDQVSDUHQV �+HUPDQQ �����

V����� -XVW RUGHW WUDQVSDUHQV EHVNULYHU /DUVVRQ RFK +HLQW] ������ V� �� VRP HQ PHWDIRULVN

OLNQHOVH WLOO QnJRW YlUGHIXOOW VRP KDQGODU RP DWW VH RFK I|UVWn QnJRW� 1lU PDQ WDODU RP $, RFK

WUDQVSDUHQV NRPPHU GLVNXVVLRQHQ RP GHQ VYDUWD OnGDQ YDQOLJHQ XSS� YLONHW NDQ EHVNULYDV VRP

PRWVDWVHQ WLOO DWW QnJRW lU WUDQVSDUHQW �/DUVVRQ 	 +HLQW] ����� V� ��� %HJUHSSHW VYDUWD OnGDQ

UHIHUHUDU WLOO $,�V\VWHPHWV LQWHUQD PHNDQLVPHU� 'H LQWHUQD PHNDQLVPHUQD NDQ YDUD VYnUW\GOLJD

RFK QlVWLQWLOO RP|MOLJD DWW I|OMD� Gn GH LQWH lU V\QOLJD I|U DQYlQGDUQD� 'H LQWHUQD PHNDQLVPHUQD lU

QlPOLJHQ DOO GHQ LQIRUPDWLRQ RFK V\VWHP VRP $, DQYlQGHU VLJ DY I|U DWW JHQHUHUD HWW UHVXOWDW

�/DUVVRQ 	 +HLQW] ����� V� ��� +HUPDQQ ������ V� ��� EHVNULYHU DWW WUDQVSDUHQV LQRP $, NDQ OHGD

WLOO HQ RUR I|U NRQVXPHQWHUV LQWHJULWHW� Gn $, NDQ PLVVWROND LQIRUPDWLRQVLQKlPWQLQJ� 'lUHPRW
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NDQ HQ WUDQVSDUHQV IUnQ I|UHWDJHQ OLNYlO YDUD I|U NRPSOLFHUDG I|U NRQVXPHQWHU DWW I|UVWn �YLONHW

NDQ SnYHUND V\VWHPHWV HIIHNWLYLWHW RFK DQYlQGDUQDV I|UWURHQGH �+HUPDQQ ����� V� ����

����� 6DPPDQIDWWQLQJ DY WHRULEDNJUXQG

6DPPDQIDWWQLQJVYLV� KDU GLJLWDOLVHULQJHQ ELGUDJLW WLOO DWW LQQHKnOOVPDUNQDGVI|ULQJHQ EHK|YHU

VNUlGGDUV\V HIWHU GHQ NDQDO VRP GHQ SXEOLFHUDV Sn� 'HVVXWRP PnVWH LQQHKnOOVPDUNQDGVI|ULQJHQ

lYHQ DQSDVVDV XWLIUnQ SHUVRQOLJD SUHIHUHQVHU KRV NRQVXPHQWHQ �5DWKRUH ����� V� ���� 3n JUXQG DY

LQQHKnOOVPDUNQDGVI|ULQJHQV |NDGH EHKRY DY DQSDVVQLQJ� EOLU $, DOOW PHU EHW\GHOVHIXOOW DWW

LPSOHPHQWHUD HIWHUVRP GHVV I|UPnJD DWW JHQHUHUD GDWD NDQ XQGHUOlWWD PDUNQDGVI|UDUHV DUEHWH

�%RGGX HW DO�� ����� V� ������ 'RFN ELGUDU DQYlQGQLQJHQ DY $, WLOO HQ |NDG PLVVWlQNVDPKHW WLOO

HWLN Gn $,�V\VWHP lU L EHKRY DY DWW JHQHUHUD VWRUD PlQJGHU NXQGGDWD I|U DWW IXQJHUD �'X 	 ;LH

����� V� ����� 7HRULEDNJUXQGHQ VDPPDQIDWWDU Sn Vn VlWW GHQ WLGLJDUH IRUVNQLQJ NULQJ

lPQHVRPUnGHW� 'HVVXWRP EHO\VHU WHRULEDNJUXQGHQ GHQ NXQVNDSVOXFND VRP LGHQWLILHUDWV�

1lPOLJHQ DWW GHW UnGHU HQ RYLVVKHW NULQJ NRQVXPHQWHUV XSSOHYHOVH DY $,�JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ LQRP PRGHEUDQVFKHQ�

��� 7HRUHWLVN UHIHUHQVUDP
$QDO\VHQ NRPPHU DWW EDVHUDV Sn NRQFHSWHQ NRQVXPHQWXSSOHYHOVH� VHUYLFHP|WH RFK

YlUGHVDPNDSDQGH I|U DWW NXQQD DQDO\VHUD GHW HPSLULVND RFK WHRUHWLVND PDWHULDOHW� .RQFHSWHQ lU

XWYDOGD I|U DWW NXQQD EHVYDUD IUnJHVWlOOQLQJDUQD� 'lUPHG KDU NRQFHSWHQ HWW JHPHQVDPW IRNXV Sn

NRQVXPHQWHQV XSSOHYHOVH DY SURGXNWHU RFK�HOOHU WMlQVWHU VDPW NRQVXPHQWHQV LQWHUDNWLRQ PHG

I|UHWDJHW YLD LQQHKnOOVPDUNQDGVI|ULQJ�

����� .RQVXPHQWXSSOHYHOVH

.RQFHSWHW I|U NRQVXPHQWXSSOHYHOVH VNDSDU HQ YLNWLJ I|UVWnHOVH DY NRQVXPHQWHUV

SURGXNWDQYlQGQLQJ RFK NRQVXPWLRQ DY WMlQVWHU VDPW GHVV XSSOHYHOVH DY GHW�

.RQVXPHQWXSSOHYHOVHQ lU LQGLYLGXHOO RFK LQIOXHUDV DY GH RPVWlQGLJKHWHU VRP SHUVRQHQ L IUnJD lU

SnYHUNDG DY� 9DUMH XSSOHYHOVH lU XQLN� lYHQ IDVWlQ GHW NDQ EHU|UD VDPPD SURGXNW HOOHU WMlQVW Gn

GHQ LQIOXHUDV DY ROLND I|UKnOODQGHQ �7\PRVFKXN�0DNV\PHWV� .O\PDVK� 'REURYROVND�

0RORGHWVND 	 0DUNRYHWV ����� V� ��� .RQVXPHQWXSSOHYHOVHPRGHOOHQ EDVHUDV Sn WYn UROOHU�

� �� �



LQIRUPDWLRQVJLYDUH RFK LQIRUPDWLRQVWDJDUH �7\PRYFKDN�0DNV\PHWV HW DO�� ����� V� ���

,QIRUPDWLRQVJLYDUHQ lU GHQ VRP GHODU PHG VLJ DY LQIRUPDWLRQ WLOO LQIRUPDWLRQVWDJDUHQ VRP lU

LQWUHVVHUDG DY DWW WD WLOO VLJ DY LQIRUPDWLRQHQ� 'HVVD WYn UROOHU VSHODU HQ FHQWUDO UROO L

NRQVXPHQWXSSOHYHOVHPRGHOOHQ� PHQ lYHQ SHUVRQHU VRP LQWH lU DNWLYD L UHODWLRQHQ PHOODQ GHVVD

NDQ LQWUHVVHUD VLJ I|U LQQHKnOOHW VRP GHODV� 5ROOHUQD NDQ YDUD IDVWD� PHQ GH NDQ lYHQ IOXNWXHUD

PHOODQ VDPPD HOOHU IOHUD SHUVRQHU �7\PRYFKDN�0DNV\PHWV HW DO�� ����� V� �� 6FKPLWW� %UDNXV 	

=DUDQWRQHOOR ����� VV� ��������� .RQVXPHQWXSSOHYHOVHQ LQQHIDWWDU lYHQ WYn W\SHU DY

GLPHQVLRQHU� 1lPOLJHQ GH PDWHULDOLVWLVND GLPHQVLRQHUQD DY HQ SURGXNW RFK GHW YlUGH VRP VNDSDV

I|U NRQVXPHQWHQ DY XSSOHYHOVHQ DY SURGXNWHQ WLOOVDPPDQV PHG GH HNRQRPLVND DVSHNWHUQD� %nGD

GLPHQVLRQHUQD DQDO\VHUDV L NRQVXPHQWXSSOHYHOVHPRGHOOHQ �6FKPLWW� %UDNXV 	 =DUDQWRQHOOR

����� V� ����� .RQVXPHQWXSSOHYHOVHQ RPIDWWDU VnOHGHV PnQJD ROLND IDNWRUHU VRP EHDNWDU

N|SHREMHNWHW PHQ RFNVn L HOHPHQW UXQWRP� VnVRP VMlOYD N|SXSSOHYHOVHQ �6FKPLWW 	 =DUDQWRQHOOR

����� V� ��� 6FKPLWW� %UDNXV 	 =DUDQWRQHOOR ����� V� �����

����� 6HUYLFHP|WH

)|U DWW I|UVWn NRQVXPHQWXSSOHYHOVHQ lU VHUYLFHP|WHW HQ YLNWLJ DVSHNW I|U PDUNQDGVI|ULQJ �:DONHU

����� V���� (QOLJW *U|QURRV ������ V� ��� NDQ WMlQVWHU GHILQLHUDV VRP SURFHVVHU GlU EnGH

SURGXNWLRQ RFK NRQVXPWLRQ VNHU SDUDOOHOOW PHG YDUDQGUD� *U|QURRV ������ V� ��� PHQDU QlPOLJHQ

DWW WMlQVWHSURFHVVHUQD LQQHIDWWDU PnQJD ROLND W\SHU DY LQWHUDNWLRQHU PHOODQ NRQVXPHQWHQ RFK

I|UHWDJHW� 1lUPDUH EHVWlPW NDOODV GHVVD LQWHUDNWLRQHU I|U VHUYLFHP|WHQ� 6HUYLFHP|WHQD lU YLNWLJD

JHQRP KHOD WMlQVWHSURFHVVHQ� EnGH I|UH� XQGHU RFK HIWHU N|SHW� .RQVXPHQWHQV WLOOIUHGVVWlOOHOVH

EDVHUDV GlUPHG Sn XWYlUGHULQJHQ DY KHOD VHUYLFHP|WHW� RFK LQWH HQGDVW YLG WUDQVDNWLRQ �:DONHU

����� V� ��� 6HUYLFHP|WHW InU Sn Vn VlWW HQ EHW\GDQGH SnYHUNDQ Sn KXU NRQVXPHQWHQ XSSOHYHU KHOD

WMlQVWHQ �*U|QURRV ����� V� ���� 3n Vn YLV RPIDWWDU LQWH WMlQVWHQ HQGDVW GHQ SURGXNW HOOHU WMlQVW

VRP VlOMV� GHW YLOO VlJD NlUQWMlQVWHQ� 8WDQ XWYlUGHULQJHQ� VRP IDVWVWlOOHU NRQVXPHQWHUV

XSSOHYHOVH DY VHUYLFHP|WHW� EDVHUDV Sn GHQ DYVOXWDQGH YlUGHULQJHQ DY GHQ WRWDOD WMlQVWHQ�

8SSOHYHOVHQ NDQ Sn Vn VlWW EnGH YDUD RWLOOIUHGVVWlOOG� QHXWUDO HOOHU WLOOIUHGVVWlOOG �:DONHU ����� V�

���� 9LGDUH EHVNULYHU -RQHV ������ V� ��� DWW VHUYLFHP|WHW LQNOXGHUDU GH LFNH SHUVRQOLJD

LQWHUDNWLRQHUQD RFK KHOKHWVXSSOHYHOVHQ Sn WMlQVWHPLOM|Q PHOODQ NRQVXPHQW RFK I|UHWDJ� -RQHV

������ V� ��� PHQDU DWW WMlQVWHPDUNQDGVI|ULQJHQ RPIDWWDU DOOD W\SHU DY LQWHUDNWLRQHU PHOODQ

NRQVXPHQWHQ RFK I|UHWDJHW� )|UVWnHOVH RP VHUYLFHP|WHQ NDQ EnGH JH JLYDQGH LQVLNWHU I|U I|UHWDJ�

� �� �



PHQ GHW NDQ RFNVn I|UElWWUD I|UVWnHOVHQ I|U KXU NRQVXPHQWHU XSSOHYHU WMlQVWHU �-RQHV ����� V�

����

����� 9lUGHVDPVNDSDQGH

9lUGHVDPVNDSDQGH KDU InWW HQ |NDG XSSPlUNVDPKHW LQRP PDUNQDGVI|ULQJ L VDPEDQG PHG

LQWURGXNWLRQHQ DY VHUYLFHP|WHQ� /LNW VHUYLFHP|WHW lU YlUGHVDPVNDSDQGH �YDOXH FR�FUHDWLRQ� HWW

EHW\GHOVHIXOOW NRQFHSW L GHWDOMKDQGHOQ �/DDPDQHQ 	 6NnOpQ ����� V� ����� 9lUGHVDPVNDSDQGH

LQEHJULSHU GHW VDPDUEHWH VRP VNHU PHOODQ IOHUD LQWUHVVHQWHU �5DQMDQ 	 5HDG ����� V������

(FKHYHUUL RFK 6NnOpQ ������ V� ���� EHVNULYHU DWW YlUGHVDPVNDSDQGH ELOGDV JHPHQVDPW PHOODQ

I|UHWDJ RFK NRQVXPHQWHU� , GHQ YlUGHVDPVNDSDQGH SURFHVVHQ WDU NRQVXPHQWHQ Sn Vn VlWW HQ DNWLY

UROO I|U YlUGHVDPVNDSDQGH L VDPVSHO PHG I|UHWDJHW �5DQMDQ 	 5HDG ����� V� ����� 9lUGH ILQQV

GlUI|U LQWH HQGDVW L GHQ SURGXNW HOOHU WMlQVW VRP NRQVXPHUDV XWDQ lU LVWlOOHW QnJRW VRP VNDSDV

JHQRP KDQGOLQJDU RFK LQWHUDNWLRQ PHOODQ NRQVXPHQW RFK I|UHWDJ �(FKHYHUUL 	 6NnOpQ ����� V�

����� ,QWHUDNWLRQHQ NDQ YDUD VnYlO I\VLVN VRP YLUWXHOO� YLONHW J|U DWW I|UHWDJHQ KDU HQ P|MOLJKHW

DWW SnYHUND NRQVXPHQWHUQDV XSSOHYHOVHU DY WMlQVWHQ �*U|QURRV 	 9RLPD ����� V� �����

6DPVNDSDQGHW DY YlUGHW NDQ I|OMDNWOLJHQ LQQHElUD GLUHNWD RFK LQGLUHNWD LQWHUDNWLRQHU PHOODQ

SDUWHU LQRP UDPHQ I|U GHVV DIIlUVUHODWLRQ �*U|QURRV 	 9RLPD ����� V� ����� 'HQ

YlUGHVDPVNDSDQGH SURFHVVHQ LQIOXHUDV GlUI|U |PVHVLGLJW DY SDUWHUQD I|U GHQ JHPHQVDPPD

Q\WWDQ �6KDPLP 	 *KD]DOL ����� V� ����� (FKHYHUUL RFK 6NnOHQ ������ V� ���� EHVNULYHU GlUHPRW

DWW YlUGHVDPVNDSDQGHW LQWH DOOWLG lU XWIDOOHW XWDQ DWW HQ NRQVXPHQW lYHQ NDQ XSSOHYD

YlUGHVDPI|UVW|UDQGH �YDOXH FR�GHVWUXFWLYH�� ,QWHUDNWLRQHQ PHOODQ NRQVXPHQW RFK I|UHWDJ

EHVNULYV GlUI|U VRP HQ G\QDPLVN SURFHVV GlU XWIDOOHW EnGH NDQ YDUD SRVLWLYW RFK QHJDWLYW VRP lU

KHOW EHURHQGH DY VDPDUEHWHW PHOODQ EnGD SDUWHUQD �(FKHYHUUL 	 6NnOHQ ����� V� �����

����� 6DPPDQIDWWQLQJ DY WHRUHWLVN UHIHUHQVUDP

6DPPDQIDWWQLQJVYLV� I|UEOLU NRQFHSWHW I|U NRQVXPHQWXSSOHYHOVH� VHUYLFHP|WH RFK

YlUGHVDPVNDSDQGH WUH FHQWUDOD E\JJVWHQDU I|U DWW DQDO\VHUD NRQVXPHQWHQV XSSOHYHOVH DY

$,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ� 'HWWD Gn GH KDU HWW W\GOLJW IRNXV Sn

NRQVXPHQWSHUVSHNWLYHW� 'HVVXWRP NDQ NRQFHSWHQ OlQNDV VDPPDQ PHG YDUDQGUD� RFK E\JJHU Sn

YDUDQGUD� 6RP -DDNNROD� +HONNXOD RFK $DULNND�6WHQURRV ������ V� ���� EHVNULYHU lU VHUYLFHP|WHW

QlPOLJHQ HQ YlVHQWOLJ GHO DY NRQVXPHQWXSSOHYHOVHQ� /LNDVn lU VHUYLFHP|WHW HQ GHO DY GHQ

� �� �



YlUGHVDPVNDSDQGH SURFHVV �:DONHU ����� V���� $SSOLFHULQJHQ DY WHRULHUQD JHU Sn Vn YLV lYHQ HQ

UREXVW JUXQG I|U DUEHWHWV IRUWVDWWD GHODU L PHWRG RFK DQDO\V VDPW GLVNXVVLRQ� 1HGDQ I|OMHU HQ

PRGHOO VRP YLVXHOOW nVNnGOLJJ|U WHRULHUQDV NRSSOLQJ WLOO YDUDQGUD� RFK KXU GH WLOOVDPPDQV ELGUDU

WLOO DWW EHVYDUD GHQ NXQVNDSVOXFND VRP XSSVDWVHQ UHGRJ|U�

0RGHOO �� ,QWHJUHUDG WHRULPRGHOO I|U NRQVXPHQWXSSOHYHOVH DY LPSOHPHQWHULQJ DY $, L

LQQHKnOOVPDUNQDGVI|ULQJ�

� �� �



�� 0HWRG

'HW NRPPDQGH NDSLWOHW RPIDWWDU VWXGLHQV WLOOYlJDJnQJVVlWW� .DSLWOHW XWYlUGHUDU HQ NYDOLWDWLY

PHWRG RFK VHPLVWUXNWXUHUDGH LQWHUYMXHU VRP XWJ|U HQ JUXQG I|U VWXGLHQ� <WWHUOLJDUH LQQHIDWWDU

NDSLWOHW HWW DYVQLWW PHG HQ EHG|PQLQJ DY VWXGLHQV NYDOLWHW�

��� .YDOLWDWLY PHWRG
)|U DWW |ND I|UVWnHOVHQ I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY $,�GULYHQ

LQQHKnOOVPDUNQDGVI|ULQJ RFK GHVV NRPSOLNDWLRQHU DQWRJ VWXGLHQ HQ NYDOLWDWLY PHWRG� (Q

NYDOLWDWLY PHWRG lU OlPSOLJ Gn IRUVNDUHQ |QVNDU DWW In HQ GMXSDUH I|UVWnHOVH WLOO PlQQLVNRUV

EHWHHQGH� XSSIDWWQLQJDU RFK WRONQLQJDU �5HQQVWDP 	 :lVWHUIRUV ����� V� ���� 5HQQVWDP RFK

:lVWHUIRUV ������ V� ��� EHVNULYHU lU NYDOLWDWLY IRUVNQLQJVPHWRG HQ EUD PHWRG DWW DQYlQGD RP

PDQ YLOO IRUVND Sn QnJRW VRP DQGUD IRUVNDUH UHGDQ EHU|UW L QnJRQ IRUP� PHQ VRP PDQ YLOO KD HQ

PHU GMXSJnHQGH I|UVWnHOVH |YHU� 'HWWD VWlPPHU |YHUHQV PHG VWXGLHQ� HIWHUVRP DWW WLGLJDUH

IRUVNQLQJ KDU EHU|UW RPUnGHW $, RFK LQQHKnOOVPDUNQDGVI|ULQJ� 'lUHPRW |QVNDGH VWXGLHQ HQ

I|UVWnHOVH |YHU KXU GHW XSSOHYV DY NRQVXPHQWHU� *HQRP DWW YlOMD HQ NYDOLWDWLY PHWRG JHV

IRUVNDUHQ lYHQ HQ P|MOLJKHW DWW VWXGHUD QnJRW XU PlQQLVNRUV |JRQ �%HOO� %U\PDQ 	 +DUOH\ �����

V� ����� 'HWWD YDU L YnU IRUVNQLQJ DYJ|UDQGH Gn V\IWHW YDU DWW I|UVWn NRQVXPHQWHUV XSSOHYHOVH DY

$,�GULYHQ LQQHKnOOVPDUNQDGVI|ULQJ� %U\PDQ ������ V���� I|UNODUDU GHQ GHGXNWLYD DQVDWVHQ VRP

HQ DQVDWV GlU GHW UHGDQ ILQQV HQ K\SRWHV VRP SU|YDV JHQRP HPSLULVNW PDWHULDO� 'HQ GHGXNWLYD

DQVDWVHQ J|U GlUPHG DWW IRUVNDUHQ DYVOnU HOOHU EHNUlIWDU K\SRWHVHUQD PHG KMlOS DY GHQ LQVDPODGH

GDWDQ �%U\PDQ ����� V� ���� 6WXGLHQ DQWRJ HQ GHGXNWLY DQVDWV L RFK PHG DWW IRUVNQLQJHQ UHGDQ

YLVDGH Sn W\GOLJD WHRULHU �HOOHU K\SRWHVHU�� VRP VHGDQ WHVWDGHV XWLIUnQ GHQ HPSLULVND LQKlPWDGH

GDWDQ�
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��� 7LOOYlJDJnQJVVlWW

����� 6HPLVWUXNWXUHUDGH LQWHUYMXHU

'HQ NYDOLWDWLYD IRUVNQLQJVVWUDWHJLQ KDU DQYlQWV JHQRP HQ NRPELQDWLRQ DY WROY VHPLVWUXNWXUHUDGH

LQWHUYMXHU� .YDOH RFK %ULQNPDQ ������ V� ��� UXEULFHUDU EHW\GHOVHQ DY LQWHUYMXHU I|U DWW In LQVLNW L

PlQQLVNRUV ROLND VXEMHNWLYD SHUVSHNWLY� ,QWHUYMXHU JnU lYHQ DWW DQSDVVD YLONHW P|MOLJJ|U HWW PHU

GHWDOMHUDW RFK lUOLJW VYDU IUnQ UHVSRQGHQWHUQD VRP VOXWOLJHQ EHULNDU I|UVWnHOVHQ |YHU lPQHW

�%U\PDQ ����� V� �����

,QWHUYMXHUQD L GHQQD VWXGLH YDU XWIRUPDGH XWLIUnQ HQ VHPLVWUXNWXU� %U\PDQ ������ V� ����

EHVNULYHU VHPLVWUXNWXUHUDGH LQWHUYMXHU VRP YlUGHIXOOD RP IRUVNDUHQ |QVNDU JH SODWV nW

UHVSRQGHQWHQ DWW VMlOYD XWIRUPD LQWHUYMXQ� VDPWLGLJW VRP IRUVNDUHQ OHGHU LQWHUYMXQ JHQRP DNWLYD

I|OMGIUnJRU RFK WHPDQ DWW I|OMD� 5HVSRQGHQWHQ KDU JHQRP VnGDQD W\SHU DY LQWHUYMXHU P|MOLJKHW DWW

VMlOYD WDOD IULWW XWDQ DWW NlQQD VLJ EHJUlQVDG �%U\PDQ ����� V� ����� )UnJRUQD VRP VWlOOGHV XQGHU

LQWHUYMXHUQD YDU VnOHGHV PHVWDGHOV DY |SSHQ NDUDNWlU YLONHW YLGDUH WLOOlW UHVSRQGHQWHUQD DWW WDOD

IULWW� 'lUHPRW VWlOOGHV lYHQ YLVVD� ³HQNODUH´� IUnJRU DY VOXWHQ NDUDNWlU� %HOO� %U\PDQ RFK +DUOH\

������ V� ���� EHVNULYHU DWW VOXWQD IUnJRU NDQ YDUD DQYlQGEDUD I|U DWW NXQQD GUD NRQNUHWD

VOXWVDWVHU RP VnYlO UHVSRQGHQWHQ VRP KHQV VYDU Sn GH |SSQD IUnJRUQD�

������� )RWRHOLFLWHUDGH

)|U DWW NRPSOHWWHUD LQWHUYMXIUnJRUQD� DQYlQGH YL lYHQ ELOGHU I|U DWW LOOXVWUHUD H[HPSHO Sn

$,�JHQHUHUDW LQQHKnOO MlPI|UW PHG PlQVNOLJW JHQHUHUDW� 9L YDOGH DWW DQYlQGD IRWRHOLFLWHUDGH

LQWHUYMXIUnJRU DY GHQ DQOHGQLQJ Gn lPQHVRPUnGHW lU NRPSOH[W DWW XQGHUV|ND LIDOO YL LQWH KDGH

DQYlQW RVV DY GHW� $WW LQWHJUHUD IRWRQ L LQWHUYMXHU lU HQ PHWRG GlU GLVNXVVLRQHQ GHOYLV JUXQGDU VLJ

Sn GHW VRP ELOGHUQD YLVDU� *HQRP IRWRHOLFLWHUDGH LQWHUYMXHU JHV UHVSRQGHQWHQ HQ P|MOLJKHW DWW

UHIOHNWHUD RFK NRPPHQWHUD GHW VRP YLVDV Sn ELOGHQ �%HOO� %U\PDQ 	 +DUOH\ ����� V� ����� $WW

YLVD ELOGHU XQGHU LQWHUYMXQ YlFNHU lYHQ HQ GMXSDUH PHQLQJ KRV UHVSRQGHQWHQ VRP LQWH EDUD

WLOOKDQGDKnOOHU PHU� XWDQ lYHQ IUDPNDOODU HQ DQQDQ W\S DY LQIRUPDWLRQ �7KLOOH� 5RWWHDX 	 :HEVWHU
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����� V� ����� $WW YLVD ROLND ELOGHU I|UYlQWDGHV EHULND YnU VWXGLH JHQRP HQ W\GOLJDUH I|UNODULQJ

I|U UHVSRQGHQWHQ |YHU KXU $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ NDQ VH XW� 'HWWD NlQGH YL VRP

IRUVNDUH YDU DY EHW\GDQGH YLNW I|U DWW I|UW\GOLJD YDG VRP PHQDV PHG $,�JHQHUHUDW LQQHKnOO� 0HG

KMlOS DY GH IRWRHOLFLWHUDGH LQWHUYMXHUQD� P|MOLJJMRUGHV XWI|UOLJDUH VYDU IUnQ UHVSRQGHQWHUQD YLONHW

Sn Vn VlWW ELGURJ I|UGHODNWLJW WLOO VWXGLHQV UHVXOWDW�

9LG YDOHW DY ELOGHU VRP VNXOOH DQYlQGDV JMRUGH YL V|NQLQJDU Sn YLOND PRGHI|UHWDJ VRP DQYlQGHU

VLJ DY $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ� 'HW PHGI|UGH DWW YL H[HPSOLILHUDGH GHW VYHQVND

PRGHI|UHWDJHW $LP¶Q� VRP DQYlQGHU $,�JHQHUHUDGH ELOGHU I|U DWW PDUNQDGVI|UD GHUDV

VNLGNROOHNWLRQ �$LP¶Q ����� $LP¶Q ������ 6H ELODJD � RFK �� )|U DWW VlNHUVWlOOD DWW ELOGHQ YDU

$,�JHQHUHUDG� YDOGH YL DWW PDLOD I|UHWDJHW I|U EHNUlIWHOVH� 3n Vn YLV� ILFN YL VYDU DWW PRGHOOHQ YDU

YHUNOLJ PHQ DWW EDNJUXQGHQ WLOO ELOGHUQD lU $,�JHQHUHUDG �VH ELODJD ��� , VDPEDQG PHG GHWWD VnJ

YL� YLD SODWWIRUPHQ /LQNHG,Q� DWW I|UHWDJHW -�/LQGHEHUJ ODQVHUDW HQ OLNQDQGH NDPSDQM PHG

VNLGELOGHU �-�/LQGHEHUJ ������ )|UHWDJHW EHVNUHY L LQOlJJHW DWW ELOGHUQD lU IRWRJUDIHUDGH L

VNLGRUWHQ &UDQV 0RQWDQD� YLONHW JMRUGH DWW YL DQWRJ DWW ELOGHQ YDU PlQVNOLJW JHQHUHUDG �VH ELODJD

��� %LOGHUQD ELGURJ Sn Vn VlWW WLOO HWW H[HPSHO Sn LQQHKnOOVPDUNQDGVI|ULQJ JHQHUHUDG DY $,

MlPI|UW PHG HWW YDQOLJW IRWRJUDIL�

0HG WDQNH Sn DWW LQQHKnOOVPDUNQDGVI|ULQJ lU Vn SDVV EUHWW RFK lYHQ LQNOXGHUDU

SURGXNWUHNRPPHQGDWLRQHU YLOOH YL lYHQ H[HPSOLILHUD GHVVD I|U UHVSRQGHQWHUQD� 0RGHI|UHWDJHW

$626 KDU LPSOHPHQWHUDW $, L IOHUD GHODU Sn GHUDV KHPVLGD� YDUSn SURGXNWUHNRPPHQGDWLRQHU lU

HQ DY LPSOHPHQWHULQJDUQD �5HFRPPHQG ������ 6H ELODJD � I|U ELOGHQ VRP YLVDGHV XQGHU

LQWHUYMXQ� )|U DWW In IUDP GHQQD ELOG JLFN HQ DY RVV UHVSRQGHQWHU LQ Sn $626 KHPVLGD RFK YDOGH

HQ SURGXNW I|U DWW VHGDQ In HQ YLVXHOO ELOG Sn SURGXNWUHNRPPHQGDWLRQHUQD �$626 ������ 9LGDUH

KDGH YL lYHQ WLGLJDUH YHWVNDS RP DWW GHW Q\OLJHQ ODQVHUDWV HWW Q\WW $,�JHQHUHUDW PRGHPDJDVLQ�

0DJDVLQHW lU VNDSDW DY HQ VYHQVN NUHDW|U YLG QDPQ &DUO�$[HO :DKOVWU|P RFK LQNOXGHUDU HQGDVW

$,�JHQHUHUDW LQQHKnOO �9RJXH ������ 6H ELODJD �� 9L IDQQ PDJDVLQHW RFK

SURGXNWUHNRPPHQGDWLRQHUQD VRP \WWHUOLJDUH LQWUHVVDQWD H[HPSHO VRP YLVXDOLVHUDGH KXU $, NDQ

DQYlQGDV LQRP PRGHEUDQVFKHQ�

� �� �



8W|YHU RYDQVWnHQGH ELOGPDWHULDO DQYlQGH YL lYHQ H[HPSHOELOGHU Sn $,�JHQHUHUDGH PRGHOOHU L

PRGHEUDQVFKHQ� )|U DWW nVNnGOLJJ|UD GHWWD� DQYlQGH YL RVV DY WMlQVWHQ /DODODQG�DL VRP

SURGXFHUDU $,�JHQHUHUDGH PRGHOOHU nW I|UHWDJ� (Q DY PRGHOOELOGHUQD VRP DQYlQGHV GlULIUnQ lU

KlPWDG IUnQ GHUDV ZHEESODWV �/DODODQG ������ 6H ELODJD �� 'HQ DQGUD PRGHOOELOGHQ lU JHQHUHUDG

DY /DODODQG�DL PHQ KlPWDG IUnQ PRGHI|UHWDJHW /HYL¶V KHPVLGD �/HYLVVWUDXVV ������ 6H ELODJD ��

)|U DWW I|UW\GOLJD MlPI|UHOVHQ PHOODQ $,�JHQHUHUDW LQQHKnOO RFK PlQVNOLJW JHQHUHUDW� DQYlQGH YL

lYHQ PRGHOOELOGHU IUnQ VYHQVND PRGHI|UHWDJHW $5.(7� WLOOK|UDQGH +	0 *URXS �VH ELODJD � RFK

���� 0RGHOOELOGHUQD YDU KlPWDGH IUnQ GHUDV KHPVLGD �$UNHW ������ 6H ELODJD � RFK ��� 9L NXQGH

H[HPSOLILHUD PRGHOOELOGHUQD VRP PlQVNOLJW JHQHUHUDGH ELOGHU HIWHUVRP HQ DY RVV KDU DQVWlOOQLQJ

Sn $5.(7 RFK NDQ VW\UND ELOGHUQDV IUDPVWlOOQLQJ�

������� 7H[WHOLFLWHUDGH

)|U DWW \WWHUOLJDUH I|UW\GOLJD I|U UHVSRQGHQWHUQD KXU $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ NDQ

VH XW� LQNOXGHUDGH YL lYHQ HQ SURGXNWEHVNULYQLQJ� 7KLOOH� 5RWWHDX RFK :HEVWHU ������ V� ����

EHVNULYHU DWW JHQRP DWW YLVD UHVSRQGHQWHUQD ROLND WH[WHU XQGHU LQWHUYMXQ NDQ PDQ VRP IRUVNDUH

YlFND Q\D VYDU KRV UHVSRQGHQWHUQD� ,QWHUYMXHUQD NDQ VnOHGHV EHULNDV RFK VNDSD HQ GMXSDUH

PHQLQJ �7KLOOH� 5RWWHDX 	 :HEVWHU ����� V� ����� %HVNULYQLQJHQ VRP YLVDGHV XQGHU LQWHUYMXQ YDU

DY VYHQVND VNR� RFK YlVNYDUXPlUNHW $73 $WHOLHU� %HVNULYQLQJHQ VRP lU PHG L LQWHUYMXJXLGHQ

WLOOK|U HWW SDU VNRU Sn GHUDV KHPVLGD �$73 $WHOLHU ������ 6H ELODJD ��� bYHQ KlU JMRUGH HQ DY RVV

HQ SUDNWLN Sn I|UHWDJHW XQGHU K|VWHQ ����� GlU HQ DY DUEHWVXSSJLIWHUQD YDU DWW VNDSD MXVW GHVVD

SURGXNWEHVNULYQLQJDU� 'lUPHG NDQ YL VlNHUVWlOOD DWW EHVNULYQLQJHQ LQWH lU $,�JHQHUHUDG� )|U DWW

VlNHUKHWVVWlOOD DWW LQJHQ lQGULQJ KDU JMRUWV VHGDQ K|VWHQ nU ���� YDOGH YL DWW PDLOD GHP RFK IUnJD

RP GH IRUWIDUDQGH VNUHY SURGXNWEHVNULYQLQJDUQD VMlOYD� 9LONHW YLVDGH VLJ YDUD IDOOHW� 6H ELODJD

��� )|U DWW In HWW H[HPSHO Sn HQ $,�JHQHUHUDG WH[W OD YL LQ GHQ PlQVNOLJW JHQHUHUDGH

SURGXNWEHVNULYQLQJHQ IUnQ $73 $WHOLHU L &KDW*37� 8WIDOOHW IUnQ &KDW*37 DQYlQGH YL VHGDQ VRP

HWW GHPRQVWUDWLRQVH[HPSHO I|U HQ $,�JHQHUHUDG SURGXNWEHVNULYQLQJ L LQWHUYMXQ �VH ELODJD ���� 'H

EnGD SURGXNWEHVNULYQLQJDUQD I|UEOHY Sn Vn YLV WYn H[HPSHO Sn KXU LQQHKnOOVPDUNQDGVI|ULQJ lYHQ

NDQ DQYlQGDV DY PRGHI|UHWDJ JHQRP WH[W�

� �� �



����� ,QWHUYMXJXLGH RFK JHQRPI|UDQGH

)|U DWW JDUDQWHUD HQ HQOLJKHW L LQWHUYMXHUQD VNDSDGHV HQ LQWHUYMXJXLGH �VH ELODJD ��� YLONHQ

IXQJHUDGH VRP HQ EDV I|U YnUD WROY LQWHUYMXHU� 6RP .YDOH RFK %ULQNPDQ ������ V� ���� EHVNULYHU

DQYlQGV HQ LQWHUYMXJXLGH VRP HWW PDQXV I|U HQ LQWHUYMX� ,QWHUYMXJXLGHQ NRQVWUXHUDGHV XWLIUnQ

ROLND WHPDQ� VRP KDGH L DYVLNW DWW I|UHQDV PHG GHW WHRUHWLVND DYVQLWWHW RFK VWXGLHQV

IUnJHVWlOOQLQJDU� ,QWHUYMXJXLGHQ EOHY VnOHGHV HWW VlWW I|U RVV VRP IRUVNDUH DWW VlNHUKHWVVWlOOD DWW

DOOD LQWHUYMXHU I|OMGH VDPPD EDV VDPWLGLJW VRP GHW JDY XWU\PPH I|U I|OMGIUnJRU� 6DPWOLJD

LQWHUYMXHU JHQRPI|UGHV WLOOVDPPDQV DY RVV EnGD� 'HQ HQD SHUVRQHQ KDGH DQVYDU DWW I|OMD

LQWHUYMXJXLGHQ PHGDQ GHQ DQGUD IDQQV WLOOJlQJOLJ I|U DWW lYHQ VWlOOD I|OMGIUnJRU RFK YLVD XSS

ELOGHUQD RFK SURGXNWEHVNULYQLQJDUQD �VH ELODJD ���� ����� ���� (IWHU VDPW\FNH IUnQ

UHVSRQGHQWHUQD VSHODGH YL lYHQ LQ LQWHUYMXHUQD� 9DUMH UHVSRQGHQW EOHY lYHQ WLOOGHODG HWW SnKLWWDW

QDPQ DY RVV� 'HWWD I|U DWW OlVDUHQ W\GOLJDUH VNDOO NXQQD I|OMD DQDO\VHQV LQQHKnOO �VH WDEHOO ���

����� 8UYDO

8UYDOHW I|U YnU IRUVNQLQJ YDU GLJLWDO QDWLYHV PHG EnGH PlQ RFK NYLQQRU� 5HVSRQGHQWHUQD

EHK|YGH LQWH EHVLWWD QnJRQ I|UNXQVNDS� XWDQ NUDYHW YDU HQGDVW DWW GH VNXOOH GHILQLHUDV VRP GLJLWDO

QDWLYHV� 'LQJOL RFK 6H\FKHOO ������ V� �� EHVNULYHU GLJLWDO QDWLYHV VRP GH SHUVRQHU VRP Yl[W XSS L

HQ WHNQRORJLVN RFK QlWYHUNVEDVHUDG YlUOG� 8WPlUNDQGH I|U GHVVD SHUVRQHU lU DWW GH LQWH EDUD

LQYROYHUDU GLJLWDOD YHUNW\J XWDQ DWW GHUDV OLY lYHQ IRUPDV XWDY YHUNW\JHQ� 'LJLWDO QDWLYHV SDVVDGH

GlUPHG YnU IRUVNQLQJ HIWHUVRP DWW UHVSRQGHQWHUQD Gn YDU EHNDQWD PHG GLJLWDO WHNQRORJL RFK

NXQGH GlUI|U ELGUD PHG HQ LQWUHVVDQW V\Q Sn lPQHW� 6RP 'LQJOL RFK 6H\FKHOO ������ V� �� lYHQ

UXEULFHUDU lU GHW DY EHW\GDQGH YLNW DWW I|UVWn GLJLWDO QDWLYHV RFK GHVV NUDY� EHKRY� DPELWLRQHU VDPW

I|UYlQWQLQJDU Vn DWW HQ ElWWUH IUDPWLG NDQ VNDSDV� $WW LQWHUYMXD GLJLWDO QDWLYHV JDY GlUI|U HQ

YlUGHIXOO V\Q WLOO VWXGLHQ VRP lYHQ lU UHOHYDQW I|U IUDPWLGD IRUVNQLQJ� 3n JUXQG DY WLGVUDPHQ I|U

DUEHWHW RFK I|U DWW YL YLOOH JHQRPI|UD VDPWOLJD LQWHUYMXHU I\VLVNW YDU YL WYXQJQD DWW EHJUlQVD

XUYDOHW WLOO GLJLWDO QDWLYHV L /XQG� 6YHULJH� 6RP %U\PDQ ������ V� ���� EHVNULYHU NDQ XUYDOHW

NODVVLILFHUDV VRP HWW PnOVW\UW XUYDO HIWHUVRP DWW XUYDOHW YlOMV XW Sn HWW VWUDWHJLVNW VlWW XWLIUnQ GHQ

VSHFLILND IRUVNQLQJHQ�

� �� �



����� 5HVSRQGHQWJDOOHUL

7DEHOO �� ,QIRUPDWLRQ RP LQWHUYMXSHUVRQHU RFK LQWHUYMXWLOOIlOOHQ� (JHQ WDEHOO�

5HVSRQGHQWQXPPHU cOGHU .|Q 'DWXP /lQJG Sn LQWHUYMXQ

5HVSRQGHQW � � ³(OLDV´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW � � ³)LOLSSD´ �� .YLQQD ���������� �� PLQ

5HVSRQGHQW � � ³/LQQ´ �� .YLQQD ���������� �� PLQ

5HVSRQGHQW � � ³.HYLQ´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW � � ³9LNWRU´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW � � ³-RKDQ´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW � � ³-HQQ\´ �� .YLQQD ���������� �� PLQ

5HVSRQGHQW � � ³(ULN´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW � � ³0LULDP´ �� .YLQQD ���������� �� PLQ

5HVSRQGHQW �� � ³,GD´ �� .YLQQD ���������� �� PLQ

5HVSRQGHQW �� � ³$[HO´ �� 0DQ ���������� �� PLQ

5HVSRQGHQW �� � ³+DQQD´ �� .YLQQD ���������� �� PLQ

��� 0HWRG I|U GDWDDQDO\V

(IWHU JHQRPI|UGD LQWHUYMXHU WUDQVNULEHUDGHV PDWHULDOHW PDQXHOOW DY RVV EnGD� ,QWHUYMXHUQDV OlQJG

YDULHUDGH PHOODQ ����� PLQ �VH WDEHOO ��� .YDOH RFK %ULQNPDQ ������ V� ���� EHVNULYHU GHQQD

SURFHVV VRP HQ I|UEHUHGDQGH IDV I|U DQDO\VHQ� GlU WDOVSUnN |YHUI|UV WLOO VNULIW�

(IWHU WUDQVNULEHULQJ lU GHW� VRP 5HQQVWDP RFK :lVWHUIRUV ������ V� ��� EHVNULYHU� YDQOLJW DWW PDQ

XSSOHYHU HWW Vn NDOODW NDRVSUREOHP L VLWW PDWHULDO� )|U DWW VRUWHUD XSS UHVSRQGHQWHUQDV VYDU

JHQRPI|UGH YL GlUPHG HQ WHPDWLVN DQDO\V� (Q WHPDWLVN DQDO\V lU HQ YDQOLJW I|UHNRPPDQGH

PHWRG LQRP NYDOLWDWLY IRUVNQLQJ L V\IWH DWW In RUGQLQJ Sn VLQ LQVDPODGH GDWD �%HOO� %U\PDQ 	

+DUOH\ ����� V� ����� 'HQ WHPDWLVND DQDO\VHQ IXQJHUDGH VRP HWW VWUXNWXUHUDW WLOOYlJDJnQJVVlWW

HIWHUVRP PHWRGHQ GHODU XSS LQWHUYMXPDWHULDOHW L ROLND WHPDQ� 'HVVXWRP KDU GHQ WHPDWLVND
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DQDO\VHQ HQ I|UPnJD DWW DQDO\VHUD HQ EUHG YDULDWLRQ DY NYDOLWDWLYD GDWD �%HOO� %U\PDQ 	 +DUOH\

����� VV� ��������� 'HQ WHPDWLVND DQDO\VHQ ELGURJ WLOO DWW DQDO\VHQ EOHY XSSGHODG L WUH WHPDQ�

PHGYHWHQKHW RFK H[SRQHULQJ� SHUVRQDOLVHULQJ RFK UHOHYDQV VDPW WUDQVSDUHQV� VRP JUXQGDGH VLJ

Sn LQWHUYMXJXLGHQ� 7URWV GHW ELGURJ PlQJGHQ LQKlPWDG GDWD WLOO HWW NDRVSUREOHP� )|U DWW NXQQD

VRUWHUD RFK ³OlUD NlQQD´ HWW NYDOLWDWLYW PDWHULDO� PHQDU 5HQQVWDP RFK :lVWHUIRUV ������ V� ����

DWW PDQ E|U ³XPJnV´ PHG PDWHULDOHW� 'lUPHG YDOGH YL DWW ³XPJnV´ PHG YnUW HPSLULVND PDWHULDO�

I|U DWW XQGYLND GHW NDRVSUREOHP VRP lQGn XUDUWDGHV� 5HVSRQGHQWHUQDV VYDU DQDO\VHUDGHV GlUI|U

QRJD DY RVV I|U DWW NXQQD LGHQWLILHUD ROLND VDPEDQG� 7HPDWLVHULQJHQ P|MOLJJMRUGH Sn Vn YLV HQ

XQGHUNDWHJRULVHULQJ XWLIUnQ GH VDPEDQG VRP I|OMW XQGHU GH WUH ROLND WHPDQD� 'H WUH WHPDQD NXQGH

VHGDQ LQWHJUHUDV PHG GHQ WHRUHWLVND UHIHUHQVUDPHQ�

��� (WLVND DVSHNWHU

)|U DWW VlNHUKHWVVWlOOD DWW UHVSRQGHQWHUQD EHKDQGODGHV YlO VnJ YL WLOO DWW I|OMD ROLND HWLVND

SULQFLSHU� %U\PDQ ������ V� ���� UXEULFHUDU EODQG DQQDW I\UD JUXQGOlJJDQGH DVSHNWHU VRP E|U WD

KlQV\Q WLOO YLG HPSLULVN IRUVNQLQJ� LQIRUPDWLRQ�� VDPW\FNH�� NRQILGHQWLDOLWHW� RFK

Q\WWMDQGHNUDYHW� 6RP %U\PDQ ������ V� ���� EHVNULYHU lU GHW DY YLNW DWW LQIRUPHUD

UHVSRQGHQWHUQD RP GHW DOOPlQQD V\IWHW PHG XQGHUV|NQLQJHQ VDPW DWW UHVSRQGHQWHQ VMlOY

EHVWlPPHU |YHU VLWW PHGYHUNDQGH L LQWHUYMXQ �%U\PDQ ����� V� ����� )|U DWW VlNHUKHWVVWlOOD GHWWD

LQIRUPHUDGHV YDUMH UHVSRQGHQW YLG LQWHUYMXQV E|UMDQ RP IRUVNQLQJHQV V\IWH RFK DQGUD UHOHYDQWD

GHWDOMHU� 9L LQIRUPHUDGH lYHQ YDUMH UHVSRQGHQW DWW LQWHUYMXQ lU IULYLOOLJ RFK DWW GH KDGH UlWW DWW

DYEU\WD� 8W|YHU GHWWD I|UNODUDU %U\PDQ ������ VV� �������� DWW GHW lYHQ lU DY EHW\GHOVH DWW

LQIRUPHUD RP DWW UHVSRQGHQWHUQD EHKDQGODV PHG NRQILGHQWLDOLWHW VDPW DWW GH VYDU VRP VDPODV LQ

HQGDVW InU DQYlQGDV L IRUVNQLQJVV\IWH� 0HG NRQILGHQWLDOLWHWVNUDYHW JDUDQWHUDU PDQ VnOHGHV

UHVSRQGHQWHUQD DWW GHUDV SHUVRQOLJD LQIRUPDWLRQ LQWH NRPPHU DWW DYVO|MDV �.YDOH 	 %ULQNPDQ

����� V� ����� bYHQ KlU LQIRUPHUDGH YL UHVSRQGHQWHUQD DWW GH VNXOOH YDUD DQRQ\PD VDPW RP KXU

YL VNXOOH DQYlQGD GHUDV VYDU� 6DPWOLJD HWLVND SULQFLSHU VlNHUVWlOOGHV PXQWOLJHQ WLOOVDPPDQV PHG

UHVSRQGHQWHUQD� )|U DWW \WWHUOLJDUH VlNHUKHWVVWlOOD DWW GHW IDQQV HWW LQIRUPHUDW VDPW\FNH PHOODQ

RVV VRP IRUVNDUH RFK UHVSRQGHQWHUQD OlPQDGH YL lYHQ |YHU HWW VDPW\FNHVIRUPXOlU WLOO YDUGHUD

UHVSRQGHQW �VH ELODJD ���� %U\PDQ ������ V� ���� EHVNULYHU DWW HWW VDPW\FNHVIRUPXOlU NDQ YDUD

I|UGHODNWLJW HIWHUVRP GHW XQGHUVWU\NHU UHVSRQGHQWHUQDV PHGYHUNDQ�

� �� �



��� 6WXGLHQV NYDOLWHW

(QOLJW %U\PDQ ������ V����� OlPSDU VLJ L KXYXGVDN WLOOI|UOLWOLJKHW I|U HQ EHG|PQLQJ DY GHQ

NYDOLWDWLYD IRUVNQLQJHQV NYDOLWHW� 'HWWD Gn NYDOLWDWLYD VWXGLHU RIWD ILQQHU IOHU lQ HQ I|UNODULQJ WLOO

HQ VRFLDO YHUNOLJKHW� 7LOOI|UOLWOLJKHWHQ LQEHJULSHU I\UD NULWHULHU DWW WD KlQV\Q WLOO� WURYlUGLJKHW�

|YHUI|UEDUKHW� SnOLWOLJKHW RFK NRQILUPHULQJ �%U\PDQ ����� V� ���� %HOO� %U\PDQ 	 +DUOH\ �����

V� �����

7URYlUGLJKHW EHG|PHU KXU SnOLWOLJ IRUVNQLQJHQ lU RFK KXUXYLGD UHVXOWDWHQ NDQ VWlPPD |YHUHQV

PHG DQGUD WHRULHU RFK REVHUYDWLRQHU VRP JMRUWV �%HOO� %U\PDQ 	 +DUOH\ ����� V������ *HQRP DWW

VSHOD LQ LQWHUYMXHUQD NXQGH YL VlNHUKHWVVWlOOD WURYlUGLJKHWHQ� 'HWWD HIWHUVRP DWW GHW WLOOlW RVV DWW

Jn LJHQRP PDWHULDOHW IOHUD JnQJHU RFK VH WLOO DWW WUDQVNULEHULQJHQ EOHY UlWW RFK DWW UHVSRQGHQWHUQDV

nVLNWHU GlUPHG nWHUVSHJODGHV NRUUHNW� .YDQWLWDWLYD IRUVNDUH KlYGDU GRFN DWW NYDOLWDWLY IRUVNQLQJ

RIWD KDU HQ WHQGHQV DWW YDUD VXEMHNWLYD RFK DWW IRUVNDUHQ OlWW WDSSDU NRSSOLQJHQ WLOO GH

XUVSUXQJOLJD IUnJHVWlOOQLQJDUQD �%U\PDQ ����� V� ����� 3n Vn VlWW� KDU YL lYHQ I|UKnOOLW RVV

QHXWUDOD L I|UKnOODQGH WLOO GH VYDU YL KlPWDW L HPSLULQ� 6DPWOLJD IUnJRU L LQWHUYMXJXLGHQ VWlOOGHV WLOO

VDPWOLJD UHVSRQGHQWHU� PHQ I|OMGIUnJRUQD VNLOGH VLJ IUnQ YDUDQGUD� 6RP IRUVNDUH YDU GHW GlUI|U

YLNWLJW I|U RVV DWW LQWH VW\UD UHVSRQGHQWHQV VYDU HOOHU nVLNWHU L QnJRQ EHVWlPG ULNWQLQJ VRP NXQGH

JH HQ VXEMHNWLY ELOG DY GHW LQKlPWDGH PDWHULDOHW� 9L YDU lYHQ QRJD PHG DWW YlOMD XW GHW HPSLULVND

PDWHULDO VRP DQYlQGHV L DQDO\VHQ I|U DWW GHW VNXOOH nWHUVSHJOD UHVSRQGHQWHUQDV VYDU� 0HG HQ

I|UVWnHOVH RP DWW PDWHULDOHW DQQDUV NDQ EOL VXEMHNWLYW� 9nUW PnO KDU GlUI|U YDULW DWW I|UEOL QHXWUDOD

WLOO IUnJRUQD HIWHUVRP YL YLOO |ND WURYlUGLJKHWHQ L YnU LQKlPWDGH HPSLULVND GDWD�

9LGDUH KDQGODU NYDOLWDWLYD VWXGLHUV |YHUI|UEDUKHW RP UHVXOWDWHQ JnU DWW JHQHUDOLVHUD RFK RP GH

NDQ DSSOLFHUDV L DQGUD VDPPDQKDQJ� (IWHUVRP DWW NYDOLWDWLYD VWXGLHU YDQOLJHQ LQYROYHUDU HQ

PLQGUH JUXSS RFK DWW VWXGLHQ V\IWDU WLOO DWW JH HQ GMXSDUH I|UVWnHOVH |YHU LQGLYLGHUV XSSIDWWQLQJ

NDQ GHW YDUD VYnUW DWW UHVXOWDWHQ EOLU JHQHUDOLVHUEDUD WLOO DQGUD NRQWH[WHU� )RUVNQLQJHQ E|U GlUI|U

KD HQ WlW EHVNULYQLQJ DY HPSLULQ �%U\PDQ ����� V� ����� 'HW HPSLULVND PDWHULDOHW VRP LQKlPWDWV

lU |YHUI|UEDUW WLOO DQGUD PLOM|HU� L RFK PHG DWW PDWHULDOHW NDQ |YHUI|UDV WLOO NRQVXPHQWHU L DQGUD

EUDQVFKHU L GHWDOMKDQGHOQ� 'HW JnU GlUPHG DWW I|UD HWW JHQHUDOLVHUEDUW UHVRQHPDQJ HIWHUVRP GHW

LQKlPWDGH PDWHULDOHW JnU DWW DSSOLFHUD L HQ OLNQDQGH EUDQVFK� %U\PDQ ������ V� ���� PHQDU GRFN

DWW SHUVRQHU VRP LQWHUYMXDV L HQ NYDOLWDWLY VWXGLH LQWH NDQ IXQJHUD VRP UHSUHVHQWDQWHU I|U HQ KHO

� �� �



SRSXODWLRQ� 6WXGLHQ lU GlUPHG JHQHUDOLVHUEDU L I|UKnOODQGH WLOO PLOM|� PHQ HM JHQHUDOLVHUEDU L

I|UKnOODQGH WLOO JUXSSHU� 2P VWXGLHQ KDGH DQWDJLW HQ NYDQWLWDWLY PHWRG� KDGH YL YLVVHUOLJHQ InWW HWW

PHU JHQHUDOLVHUEDUW UHVXOWDW PHQ Gn KDGH YL LQWH KDIW VDPPD P|MOLJKHW DWW In GHQ GMXSD RFK IULD

ELOG VRP VWXGLHQ JDY RVV� 'lUPHG DUJXPHQWHUDU YL I|U DWW VWXGLHQV NYDOLWDWLYD PHWRG� I|UGHODNWLJW

ELGUDU WLOO LQKlPWQLQJHQ DY VWXGLHQV HPSLULVND PDWHULDO�

)RUWVlWWQLQJVYLV NDQ SnOLWOLJKHW XSSQnV JHQRP DWW DQWD HQ NULWLVN JUDQVNQLQJVPHWRG GlU

IRUVNQLQJHQV ROLND DYVQLWW EHVNULYV Sn HWW W\GOLJW VlWW �%U\PDQ ����� V� ����� )RUVNQLQJHQ lU

SnOLWOLJ Sn Vn VlWW DWW VDPWOLJD NlOORU VRP DQYlQWV lU KlPWDGH IUnQ /8%VHDUFK �/XQGV 8QLYHUVLWHWV

%LEOLRWHN� PHG NRPSOHWWHULQJ DY *RRJOH 6FKRODU� 0DWHULDOHW L IRUVNQLQJHQ lU GHVVXWRP QRJD

JHQRPJnWW RFK NRUUHNWXUOlVW IOHUD JnQJHU� ,QWHUYMXHUQD YDU LQWH KHOOHU WHQGHQVL|VW VNDSDGH IUnQ

RVV VRP IRUVNDUH XWDQ YL VWlOOGH QHXWUDOD IUnJRU WLOO DOOD UHVSRQGHQWHU I|U DWW VlNHUKHWVVWlOOD DWW GH

LQWH LQIOXHUDGHV DY YnUD nVLNWHU� 'HWWD OHGHU YLGDUH LQ Sn DWW IRUVNQLQJHQ lYHQ E|U KD P|MOLJKHW DWW

NRQILUPHUDV� 6RP %U\PDQ ������ V� ���� EHVNULYHU V\IWDU NRQILUPHULQJ WLOO HQ XQGYLNDQGH DY

SHUVRQOLJ SnYHUNDQ IUnQ IRUVNDUQD L HQ VWXGLH� (IWHUVRP DWW YL VRP IRUVNDUH VnJ WLOO DWW LQWH

IUDPI|UD YnU SHUVRQOLJD nVLNW XQGHU LQWHUYMXHUQD HOOHU L DQDO\VHQ DY GHQ LQVDPODGH GDWDQ NDQ lYHQ

GHWWD IDVWVWlOODV� 9L DQYlQGH RVV DY |SSQD RFK JHQHUHOOD IUnJRU JHQRP DWW XSSUlWWKnOOD REMHNWLYLWHW

RFK LQWH YlJOHGD UHVSRQGHQWHUQD� 8UYDOHW DY UHVSRQGHQWHUQD YDU GHVVXWRP HQGDVW XWYDOGD Sn

JUXQG DY DWW GH YDU GLJLWDO QDWLYHV RFK DWW GH YDU ERVDWWD L /XQG� 9L KDGH VnOHGHV LQJHQ I|UNXQVNDS

RP GHUDV LQVWlOOQLQJ WLOO $,� YLONHW YLGDUH VNDSDGH HQ QHXWUDO SnYHUNDQ IUnQ RVV VRP IRUVNDUH�

� �� �



�� (PSLUL RFK DQDO\V

, NDSLWOHW NRPPHU GHQ LQKlPWDGH HPSLULQ NRSSODV VDPPDQ PHG VWXGLHQV WHRULEDNJUXQG RFK GHQ

WHRUHWLVND UHIHUHQVUDPHQ I|U DWW EHVYDUD IRUVNQLQJHQV V\IWH RFK IUnJHVWlOOQLQJDU� .DSLWOHW EU\WV

QHU L WUH WHPDQ VRP EDVHUDV Sn GHW HPSLULVNW LQKlPWDGH PDWHULDOHW� $YVQLWW ��� EHVYDUDU

XSSVDWVHQV I|UVWD IRUVNQLQJVIUnJD� ��� VYDUDU Sn VWXGLHQV DQGUD IRUVNQLQJVIUnJD RFK ��� VYDUDU

Sn XSSVDWVHQV WUHGMH IRUVNQLQJVIUnJD�

��� 0HGYHWHQKHW RFK H[SRQHULQJ

����� 2PHGYHWHQ H[SRQHULQJ DY $, L VHUYLFHP|WHW

:DONHU ������ V� �� EHVNULYHU DWW VHUYLFHP|WHWV I|UVWD VWDGLH lU HQ YLNWLJ NRPSRQHQW I|U

NRQVXPHQWXSSOHYHOVHQ� 'HW I|UVWD VWDGLHW LQEHJULSHU NRQVXPHQWHQV XSSOHYHOVH LQQDQ N|SHW lU

JHQRPI|UW� RFK VWDGLHW DYVHU GHQ PLOM| VRP SnYHUNDU NRQVXPHQWHQV XSSOHYHOVH DY I|UHWDJHW YLG

I|UVWD DQEOLFN �:DONHU ����� V� ��� 'HW I|UVWD VWDGLHW DY VHUYLFHP|WHW I|UV|NWH YL� XQGHU

LQWHUYMXHUQD� HIWHUOLNQD JHQRP DWW VWlOOD IUnJRU RP KXU NRQVXPHQWHU XSSOHYHU DWW GH H[SRQHUDV DY

$,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ� .HYLQ� ,GD� (OLDV RFK /LQQ PHQDU DWW $, LPSOHPHQWHUDWV

JHQRP DWW PRGHI|UHWDJ VDPODU LQ NXQGGDWD I|U DWW VHGDQ UHNRPPHQGHUD ROLND SURGXNWHU WLOO

NRQVXPHQWHQ� (ULN� -RKDQ� 0LULDP RFK )LOLSSD PHQDGH LVWlOOHW DWW GH P|WV DY $,�JHQHUHUDGH

SURGXNWEHVNULYQLQJDU RFK ELOGHU� 6WXGHQWHQ (ULN EHVNULYHU H[HPSHOYLV DWW KDQ GlUHPRW W\FNHU GHW

NDQ YDUD VYnUW DWW YHWD KXUXYLGD GHW lU $, HOOHU LQWH�

+PPP GHW lU GHW VRP lU GHW NQHSLJD� GHW lU VYnUW DWW PlUND«'HW lU OLWH OlWWDUH

NDQVNH Sn ELOGHU� RP PDQ PlUNHU DWW GHW lU $,�JHQHUHUDGH ELOGHU PHQ n DQGUD

VLGDQ KDU MX I|UHWDJ DQYlQW VLJ DY SKRWRVKRS L PDVVRU DY nU� 'n YHW PDQ MX

HJHQWOLJHQ DOGULJ YDG VRP lU lNWD OLNVRP� 6n GX NDQ MX UHGLJHUD PHG KMlOS DY $,

RFNVn� J|UD VPn WRXFKHU HWF�

�(ULN�

� �� �



, HQOLJKHW PHG WHRULQ EHVNULYV GHW DWW LQQHKnOOVPDUNQDGVI|ULQJHQ JHQHUHUDG DY $, NDQ DSSOLFHUDV

LQRP HWW IOHUWDO ROLND RPUnGHQ VnVRP LQRP ELOGVNDSDQGH RFK WH[WJHQHUHULQJ �:DKLG HW DO�� �����

V� ������ (IWHU DWW

UHVSRQGHQWHUQD KDGH

EHVYDUDW IUnJDQ RP GH

H[SRQHUDV I|U

$,�JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ

HOOHU LQWH� YDOGH YL

GlUPHG DWW JH

UHVSRQGHQWHUQD

H[HPSHOELOGHU Sn

NDPSDQMHU I|U DWW GHPRQVWUHUD KXU GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ NDQ VH XW Sn

GDJHQV PDUNQDG �VH ELODJD � RFK ��� 1lU GHW NRPPHU WLOO UHVSRQGHQWHUQDV XSSOHYGD H[SRQHULQJ

DY GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ L VHUYLFHP|WHWV I|UVWD VWDGLH� VlUVNLOMGH VLJ

UHVSRQGHQWHUQDV VYDU QnJRW HIWHU GH KDGH InWW VH H[HPSHOELOGHUQD� %nGH )LOLSSD RFK ,GD XSSOHYGH

DWW GH KDU EOLYLW XWVDWWD DY $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ� 'lUHPRW

KDGH GH LQWH XSSOHYW QnJRW VRP PRWVYDUDGH GHW VRP LOOXVWUHUDGHV Sn H[HPSHOELOGHUQD� bYHQ

$[HO� VRP lU VWXGHQW L V\VWHPYHWHQVNDS� I|OMGH HWW OLNQDQGH UHVRQHPDQJ�

³>���@ 0HQ EHYLVOLJHQ lU MDJ MX XWVDWW DY GHW XWDQ DWW NDQVNH YHWD RP GHW� 'HW lU MX

YlOGLJW EUD JMRUW� RFK GHWDOMHUDW� -DJ KDGH QRJ LQWH WlQNW DWW GHW GlU VNXOOH NXQQD

YDUD HQ YHUNOLJ ELOG� 6n MD MDJ EOLU MX GHILQLWLYW XWVDWW I|U GHW LGDJ���´

�$[HO�

:DKLG� 0HUR RFK 5LWDOD ������ V� ����� PHQDU DWW $,�JHQHUHUDW LQQHKnOO LEODQG NDQ XSSYLVD

RWLOOUlFNOLJ QRJJUDQQKHW� RFK DWW LQQHKnOO WLOO RFK PHG NDQ YLVD W\GOLJD EULVWHU Vn DWW HQ ELOG NDQ VH

RYHUNOLJ XW� 9LONHW Sn Vn VlWW LQWH PRWVYDUDU $[HOV UHVRQHPDQJ� HIWHUVRP KDQ PHQDU Sn DWW

ELOGHUQD VHU GHWDOMULND RFK YHUNOLJD XW� $[HO KDGH VnOHGHV LQWH KHOOHU UHIOHNWHUDW |YHU KXU KDQ EOLYLW

� �� �



H[SRQHUDG I|U $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L VDPPD XWVWUlFNQLQJ VRP LQQDQ KDQ ILFN

VH H[HPSHOELOGHUQD�

����� 0HGYHWHQ H[SRQHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ� HQ NRQVXPHQWXSSOHYHOVH

.RQVXPHQWXSSOHYHOVHQ KDQGODU EnGH RP GHQ GLUHNWD RFK GHQ LQGLUHNWD NRPPXQLNDWLRQHQ PHG

NRQVXPHQWHQ� 'HQ LQGLUHNWD NRPPXQLNDWLRQHQ LQQHIDWWDU H[HPSHOYLV UHNODP �6FKPLWW 	

=DUDQWRQHOOR ����� V� ���� )|U DWW NXQQD XQGHUV|ND UHVSRQGHQWHUQDV UHDNWLRQHU YLG $,�JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ

L IRUP DY UHNODP� YDOGH

YL lYHQ DWW YLVD

UHVSRQGHQWHUQD HWW

XUNOLSS DY ELOGHU IUnQ GHW

$,�JHQHUHUDGH

PRGHPDJDVLQHW &RS\

0DJD]LQH �VH ELODJD ���

(Q OLNQDQGH UHDNWLRQ VRP

VDPWOLJD UHVSRQGHQWHUQD

KDGH YLG I|UVWD DQEOLFN DY

GHW $,�JHQHUHUDGH PRGHPDJDVLQHW� YDU DWW GH YDU I|UYnQDGH |YHU DWW GHW YDU VYnUW DWW XUVNLOMD RP

GHW YDU PlQVNOLJW JHQHUHUDW HOOHU LQWH� (WW H[HPSHO Sn HQ UHDNWLRQ OLNW GHW VRP WLGLJDUH EHVNULYLWV�

YDU -HQQ\V XSSOHYHOVH DY &RS\ 0DJD]LQH�

³'HW lU MX lQGn VMXNW� I|U DOOWVn KlU VHU GHW MX MlWWHEUD XW OLNVRP� 'HW KDGH OLND

JlUQD NXQQDW YDUD ULNWLJD PlQQLVNRU W\FNHU MDJ�´

�-HQQ\�

6RP %KDJDW� &KDXKDQ RFK %KDJDW ������ V� ���� OLNVWlOOHU $, PHG� lU DWW GHW lU HWW V\VWHP VRP

I|UV|NHU HIWHUOLNQD PlQQLVNDQV LQWHOOLJHQWD GUDJ� /LNDVn NRPPHU $, DWW YLGDUHXWYHFNODV RFK EOL

VPDUWDUH RFK VNLFNOLJDUH lQ PlQQLVNDQ� 'HW EHVNULYV DWW $, lYHQ NDQ NRPPD DWW |YHUWD GHQ

NUHDWLYD I|UPnJDQ VRP PlQQLVNDQ EHVLWWHU L GDJVOlJHW �&KLQWDODSDWL 	 3DQGH\ ����� V� ����

� �� �



8QGHU LQWHUYMXHUQD I|UNODUDGH HWW IOHUWDO UHVSRQGHQWHU DWW GH UHGDQ XSSOHYHU $, QlVWDQ VRP HQ

PlQQLVND QlU GH KDU VW|WW Sn $, L PRGHEUDQVFKHQ� 5HVSRQGHQWHUQD PHQDU lYHQ DWW GHW lU VYnUW DWW

XUVNLOMD YDG VRP lU $,�JHQHUHUDW RFK YDG VRP lU PlQVNOLJW JHQHUHUDW� $[HO XWWU\FNHU VLJ� ³+DKD�

EHYLVOLJHQ Vn NDQ MX LQWH MDJ LQWH VH QnJRQ VNLOOQDG Sn RP GHW lU $,�JHQHUHUDW HOOHU LQWH´�

/LNDGDQW� PHQDU (OLDV VRP lU VWXGHQW L V\VWHPYHWHQVNDS� DWW GHW lU VYnUW DWW NXQQD DYJ|UD

VNLOOQDGHQ PHOODQ GHW $,�JHQHUHUDGH LQQHKnOOHW� RFK GHW PlQVNOLJW JHQHUHUDGH LQQHKnOOHW�

-D� LQWUHVVDQW� FRROW� -D� PDQ VHU MX LQJHQ VNLOOQDG� lYHQ QlU QL VlJHU DWW GHW lU

$,�JHQHUHUDW Vn VHU PDQ QlVWDQ LQJHQ VNLOOQDG�

�(OLDV�

6RP WLGLJDUH QlPQW L XSSVDWVHQ KDU $, HQ I|UPnJD DWW NXQQD JHQHUHUD HWW KHOW Q\WW LQQHKnOO

EDVHUDW Sn WLGLJDUH GDWD� 7URWV DWW $, NDQ JHQHUHUD HWW Q\WW LQQHKnOO� KDU GHQ lYHQ I|UPnJDQ DWW

OLNQD GHW PlQVNOLJW JHQHUHUDGH LQQHKnOOHW� $,�JHQHUHUDGH ELOGHU� VnVRP PRGHOOELOGHU� NDQ GlUPHG

I|UV|ND VNDSD HWW KHOW Q\WW RULJLQDOLQQHKnOO �&HYDOORV HW DO�� ����� V� �� *DUFtD�3HxDOYR 	

9i]TXH]�,QJHOPR ����� V� ��� 8QGHU LQWHUYMXHUQD YLVDGH YL GlUI|U XSS ELOGHU Sn $,�JHQHUHUDGH

PRGHOOHU VRP UHVSRQGHQWHUQD ILFN NRPPHQWHUD

�VH ELODJD � RFK ��� 6HUYLFH

0DQDJHPHQW�VWXGHQWHQ )LOLSSD� PHQDGH DWW

PRGHOOELOGHUQD VHU IDOVND XW� �'HW VHU QlVWDQ XW

VRP HWW EDUQ VRP VND YDUD YX[HQ� 'HW VHU LQWH

ULNWLJW XW VRP GHW JnU LKRS� 'HQ VHU QlVWDQ OLWH

IDOVN XW RFK OLWH I|U SHUIHNW XW OLNVRP� 6OlW K\�

SHUIHNW KnU� 2FK NOlQQLQJHQ VHU QlVWDQ XW VRP

DWW GHQ VND VLWWD Sn PRGHOOHQ OLNVRP´� /LNDVn

PHQDU VWXGHQWHQ +DQQD DWW UHGLJHULQJHQ Sn GHQ

$,�JHQHUHUDGH PRGHOOHQ XSSOHYV ³IDNH´�

'lUHPRW NDQ NRQVXPHQWXSSOHYHOVHQ VlUVNLOMD

VLJ PHOODQ NRQVXPHQWHU� lYHQ IDVWlQ GHW JlOOHU

VDPPD W\S DY WMlQVW HQOLJW 7\PRYFKDN�0DNV\PHWV HW DO� ������ V� ��� .RQVXPHQWXSSOHYHOVHQ

� �� �



VlUVNLOMHU VLJ HIWHUVRP ,GD KDU InWW VH VDPPD ELOGHU VRP WLGLJDUH QlPQGD UHVSRQGHQWHU� RFK KRQ

PHQDU DWW GHW lU VYnUW DWW DYJ|UD YDG VRP lU $,�JHQHUHUDW RFK YDG VRP lU PlQVNOLJW JHQHUHUDW� ,GD

VlJHU H[HPSHOYLV�

0HQ MD� RP QL LQWH KDGH VDJW DWW GHQ HQD lU PlQVNOLJW JHQHUHUDG Vn KDGH MDJ LQWH

JLVVDW Sn DWW GHQ DQGUD lU $,�JHQHUHUDG� 'HW KDGH YHUNOLJHQ NXQQDW YDUD

PlQVNOLJD� 'HW lU ULNWLJW EUD JMRUW� 1lVWDQ REHKDJOLJW�

�,GD�

6FKPLWW� %UDNXV RFK =DUDQWRQHOOR ������ V� ���� I|UNODUDU DWW I|UHWDJ NDQ VNDSD Q\D W\SHU DY

XSSOHYHOVHU I|U DWW� WLOOVDPPDQV PHG NRQVXPHQWHQ� I|UElWWUD NRQVXPHQWXSSOHYHOVHQ� 9LONHW LQWH

YHUNDU VWlPPD |YHUHQV PHG ,GDV UHVRQHPDQJ� /LNDVn PHQDU 9LNWRU� ³-D DEVROXW� 6HQ YHW MDJ LQWH�

GHW VHU MX LQWH XW DWW YDUD QnJRQ MlWWHVNLOOQDG Sn ELOGHUQD� %nGD VHU YHUNOLJD XW� 6n GHW lU MX YlOGLJW

VYnUW DWW YHWD YDG VRP lU $,�JHQHUHUDW RFK YDG VRP lU lNWD >���@�´� 9DUNHQ 9LNWRU RFK ,GD YHUNDU

Sn Vn VlWW LQWH YDUD PHGYHWQD RP GHQ XSSOHYHOVH VRP I|UHWDJHW I|UV|NHU VNDSD PHG KMlOS DY $,�

��� 3HUVRQDOLVHULQJ RFK UHOHYDQV

����� (Q I|UElWWUDG NRQVXPHQWXSSOHYHOVH JHQRP $,

7\PRYFKDN�0DNV\PHWV HW DO� ������ VV� ���� PHQDU DWW YDUMH NRQVXPHQWXSSOHYHOVH lU XQLN RFK

PnVWH DQSDVVDV WLOO LQIRUPDWLRQVWDJDUHQ I|U DWW GHQQH VND HQJDJHUD VLJ� *HQRP $,�V I|UPnJD DWW

SURFHVVD VWRUD PlQJGHU GDWD� P|MOLJJ|UV DWW SHUVRQDOLVHUD LQQHKnOOVPDUNQDGVI|ULQJ Vn

NRQVXPHQWXSSOHYHOVHQ EOLU

WLOOIUHGVVWlOODQGH I|U

NRQVXPHQWHQ �+DOHHP HW DO�

����� VV� �������� +HUPDQQ

����� V� ���� $WW $, NDQ

RSWLPHUD

SURGXNWUHNRPPHQGDWLRQHU

JHQRP SHUVRQDOLVHULQJ �VH

ELODJD ��� lU QnJRQWLQJ VRP

� �� �



QlVWDQ DOOD UHVSRQGHQWHU KnOOHU PHG RP� 'HW KlU KnOOHU GRFN LQWH VWXGHQWHUQD $[HO RFK -RKDQ PHG

RP� 'n GHW LQWH W\FNHU DWW GHW VWlPPHU |YHUHQV PHG YHUNOLJKHWHQ� -RKDQ PHQDU QlPOLJHQ DWW GHQ

NXQGGDWDQ VRP $, VDPODU LQ� EDVHUDW Sn GHW NRQVXPHQWHQ NOLFNDU Sn� LQWH KDU HQ GLUHNW NRSSOLQJ

WLOO SHUVRQDOLVHULQJ� -RKDQ PHQDU VQDUDUH DWW GHW KDU HQ NRSSOLQJ WLOO GHW PDQ NOLFNDW Sn� YLONHW L

KDQV PHQLQJ lYHQ NDQ YDUD VnGDQW VRP LQWH VNDSDU PHU SHUVRQOLJW LQQHKnOO WLOO KRQRP� +DQ

I|UNODUDU lYHQ DWW KDQ WURU DWW PRGHI|UHWDJHQ KDU ElWWUH NROO Sn GHUDV SURGXNWHU RFK NDQ GlUI|U JH

HWW PHU UHOHYDQW I|UVODJ Sn SURGXNWHU WLOO GHUDV NRQVXPHQWHU� 5HVWHUDQGH UHVSRQGHQWHU KnOOHU

GlUHPRW LQWH PHG RP -RKDQ RFK $[HOV UHVRQHPDQJ� (NRQRPLVWXGHQWHQ 9LNWRU XWWU\FNHU VLJ

DQJnHQGH SURGXNWUHNRPPHQGDWLRQHU JHQRP DWW VlJD DWW $, KDU HQ JRG I|UPnJD DWW ULNWD

LQQHKnOOHW WLOO KDQV SHUVRQOLJD SUHIHUHQVHU�

-D� MDJ VNXOOH QRJ VlJD DWW GHW lU PHU SHUVRQDOLVHUDW PHG $,� 0P� PDQ NDQ PHU

HIIHNWLYW DQSDVVD XWHIWHU NXQGHQV |QVNHPnO HOOHU SUHIHUHQVHU� >���@� )|U DWW HQ $,

NDQ ElWWUH VQDSSD XSS YDG MDJ VRP NRQVXPHQW lU LQWUHVVHUDG DY RFK JLOODU� 2FK

MD� MDJ W\FNHU DWW GHW DQSDVVDU VLJ VQDEEDUH WLOO PLJ VRP VSHFLILN NXQG�

�9LNWRU�

9LGDUH� PHQDU +ROOLPDQ RFK 5RZOH\ ������ V� ���� DWW GHW lU YLWDOW DWW SURGXFHUD

LQQHKnOOVPDUNQDGVI|ULQJHQ ULNWDW PRW GHQ DYVHGGD PnOJUXSSHQ XWLIUnQ GHVV EHKRY RFK

HIWHUIUnJDQ� ,QQHKnOOVPDUNQDGVI|ULQJHQV PnO lU QlPOLJHQ DWW ORFND WLOO VLJ Q\D NRQVXPHQWHU VDPW

EHKnOOD EHILQWOLJD NXQGHU �+R� 3DQJ 	 &KR\ ����� V����� +ROOLPDQ 	 5RZOH\ ����� V� �����

)LOLSSD PHQDU DWW LQQHKnOOVPDUNQDGVI|ULQJHQV VlWW DWW I|UV|ND EHKnOOD NXQGHU L VDPVSHO PHG HQ

LPSOHPHQWHULQJ DY $, KHOW RFK KnOOHW I|UVW|UV� 'HWWD Gn )LOLSSD PHQDU DWW GHW VNXOOH J|UD DWW

NRQVXPHQWHU KHOW ERMNRWWDU PRGHI|UHWDJ� ³2P I|UHWDJ E|UMDU XSSYLVD $, WURU MDJ GHW KDGH I|UVW|UW

DOOD W\SHU DY I|UHWDJ LQRP PRGHEUDQVFKHQ� 'n WURU MDJ DWW NRQVXPHQWHU OlWWDUH ERMNRWWDU

I|UHWDJHQ´� , IUnJD RP LPSOHPHQWHULQJHQ DY $, L LQQHKnOOVPDUNQDGVI|ULQJHQ� PHQDU GlUHPRW

(OLDV DWW LPSOHPHQWHULQJHQ DY $, QnU NRQVXPHQWHQ Sn HWW SRVLWLYW VlWW JHQRP DWW YLVD Sn DWW

I|UHWDJHW lU L IUDPNDQW� 9LONHW W\GHU Sn VHULRVLWHW KRV I|UHWDJHW HQOLJW (OLDV�

� �� �



>���@ Gn KDU I|UHWDJHW ODJW WLG Sn IUDPWLGHQ RFK DWW GH YHUNDU YDUD HWW VHUL|VW I|UHWDJ

VRP YHUNDU YLOMD WD VLJ IUDPnW� -DJ WURU IDNWLVNW� KHOW JHQXLQW LGDJ� W\FNHU MDJ DWW

GHW VNXOOH NlQQDV PHU VHUL|VW� $OOWVn I|UHWDJHW L VLJ Gn� lYHQ XW|YHU

PDUNQDGVI|ULQJHQ GHW YLOO VlJD�

�(OLDV�

2P I|UHWDJ LQWH XQGHUOlWWDU NRQVXPHQWXSSOHYHOVHQ JHQRP DWW I|UHQNOD SURFHVVHU� PHQDU 6FKPLWW

RFK =DUDQWRQHOOR ������ V� ��� DWW GHW NDQ VNDSDV IUXVWUDWLRQ KRV NRQVXPHQWHQ� 9LONHW W\GOLJW NDQ

XUVNLOMDV L )LOLSSDV UHVRQHPDQJ HIWHUVRP KRQ PHQDU DWW NRQVXPHQWHU ERMNRWWDU I|UHWDJ LIDOO GH

YlOMHU DWW LPSOHPHQWHUD $, I|U DWW I|UHQNOD SURFHVVHU� 6DPWLGLJW VlUVNLOMHU UHVRQHPDQJHW LIUnQ

(OLDV� HIWHUVRP KDQ PRWVlJHU )LOLSSDV UHVRQHPDQJ RFK PHQDU DWW GHW VQDUDUH lU I|UGHODNWLJW I|U

I|UHWDJHW�

����� .RQVXPHQWSUHIHUHQVHU SnYHUNDQ Sn YlUGHVDPNDSDQGH

(Q DY LQQHKnOOVPDUNQDGVI|ULQJHQV IUlPVWD XSSJLIW lU DWW VNDSD YlUGH I|U NRQVXPHQWHQ�

.RQVXPHQWHQ VND QlPOLJHQ YLOMD N|SD I|UHWDJHWV SURGXNWHU RFK LQWH YLOMD XQGYLND DWW J|UD GHW

�%XESKDSDQW 	 %UDQGDR ����� V� ��� , DQQDW IDOO OHGHU GHW WLOO YlUGHVDPI|UVW|UDQGH �(FKHYHUUL 	

6NnOHQ ����� V� ����� 'HW KlU lU QnJRQWLQJ VRP W\GOLJW LOOXVWUHUDV QlU HWW IOHUWDO UHVSRQGHQWHU WDODU

RP SDVVIRUP� 3DVVIRUPHQ lU QlPOLJHQ HWW nWHUNRPPDQGH VDPWDOVlPQH VRP� Sn HJHW LQLWLDWLY�

G\NW XSS EODQG NRQVXPHQWHUQD� Gn QnJUD XSSOHYHU DWW ULVNHQ DWW PLVVXSSIDWWD SDVVIRUP |NDU PHG

LPSOHPHQWHULQJHQ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ� -HQQ\ XWWU\FNHU VLJ DWW KRQ KDU VYnUW DWW

DYJ|UD SDVVIRUPHQ� ³>���@ 2P YL VlJHU DWW Vn KlU PRGHOOHQ VHU XW� Gn YHW PDQ DWW SODJJHW VHU XW

VnGlU� 0HGDQ NOlQQLQJHQ Sn GHQ $,�JHQHUHUDGH ELOGHQ Vn YHW MDJ LQWH RP GH KDU JMRUW NOlQQLQJHQ

OLWH YLGDUH GlU QHUH I|U DWW GHW VND VH EUD XW Sn KHQQH >���@�´� %nGH +DQQD RFK ,GD W\FNHU lYHQ

XSSIDWWQLQJHQ RP SDVVIRUP I|UVYnUDV QlU $, LPSOHPHQWHUDV L PRGHEUDQVFKHQ� ,GD PHQDU

GHVVXWRP DWW GHW NDQ ELGUD WLOO DWW KRQ DYVWnU IUnQ N|S�

(K«GHQ HQGD JnQJHQ MDJ NDQVNH XSSVNDWWDU YDQOLJD PRGHOOHU lU YlO W\S QlU GHW

NRPPHU WLOO SDVVIRUP PHG NOlGHU� 1lU MDJ VKRSSDU RQOLQH Vn YLOO MDJ YHWD YLONHQ

VWRUOHN KDU PRGHOOHQ� 2FK GHW NlQQV VRP DWW HQ $,�JHQHUHUDG ELOG LQWH JHU KHOW
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UlWWYLVD� lYHQ RP GH VNXOOH VNULYD DWW PRGHOOHQ ElU VWRUOHN �� HOOHU ��� 6n NlQQV

GHW VRP DWW«GHQ lU MX $,�JHQHUHUDG Vn GHQ KDU MX XSSHQEDUOLJHQ LQWH«ElU MX

XSSHQEDUOLJHQ LQWH SODJJHW� 'n I|UHGUDU MDJ PlQVNOLJW JHQHUHUDW LQQHKnOO Gn MDJ

DQQDUV NDQ VWUXQWD L DWW N|SD SURGXNWHQ� (K«HIWHUVRP MDJ LQWH NlQQHU PLJ

|YHUW\JDG KXU GHQ NRPPHU VLWWD Sn PLJ�

�,GD�

(QOLJW (FKHYHUUL RFK 6NnOpQ ������ VV� ���� O\IWHU IRUVNQLQJHQ VlOODQ XSS GHQ YlUGHVDPVNDSDQGH

SURFHVVHQV QHJDWLYD VLGRU� 'H PHQDU QlPOLJHQ DWW IRUVNQLQJHQ DOOW VRP RIWD EUXNDU WDOD RP KXU

NRQVXPHQWHQ RFK I|UHWDJHW WLOOVDPPDQV VDPVNDSDU YlUGH Sn HWW SRVLWLYW VlWW� 0HQ Vn lU LQWH IDOOHW�

PHQDU (FKHYHUUL RFK 6NnOpQ ������ VV� ����� (FKHYHUUL RFK 6NnOpQ ������ VV� ���� PHQDU

QlPOLJHQ DWW YlUGHVDPVNDSDQGHW NDQ KD QHJDWLYD LQVODJ PHOODQ NRQVXPHQWHQ RFK I|UHWDJHW�

,QWHUDNWLRQHUQD NDQ QlPOLJHQ In NRPSOLNDWLRQHU� YLONHW NDQ OHGD WLOO DWW SURFHVVHU I|UHQNODV Sn HWW

RI|UGHODNWLJW VlWW �(FKHYHUUL 	 6NnOpQ ����� VV� ����� (WW H[HPSHO Sn QlU GHQ LQWHUDNWLRQHQ

PHOODQ NRQVXPHQW RFK PRGHI|UHWDJ PLVVO\FNDV� lU QlU YL InWW K|UD UHVSRQGHQWHUQDV nVLNWHU NULQJ

$,�JHQHUHUDGH PRGHOOHU� (WW nWHUNRPPDQGH WHPD EODQG UHVSRQGHQWHUQD lU QlPOLJHQ DWW GH W\FNHU

DWW GH $,�JHQHUHUDGH PRGHOOHUQDV SHUVRQOLJD DWWULEXW VHU DOOGHOHV I|U UHGLJHUDGH XW�

5HVSRQGHQWHUQD )LOLSSD� /LQQ� ,GD� 0LULDP� (ULN RFK +DQQD XWWU\FNHU ERNVWDYOLJHQ DWW GH

$,�JHQHUHUDGH PRGHOOHUQD VHU I|U ³SHUIHNWD´ XW� +DQQD XWWU\FNHU VLJ�

$OOWVn I|UHWDJHW NDQ MX J|UD RP Vn DWW GHW OLNVRP EOLU KHOW SHUIHNW� QlVWDQ I|U EUD�

$OOWVn W\S GHW KlU PDJDVLQHW YL WLWWDGH Sn� GlU EOLU GHW YlOGLJW P\FNHW VOlW KXG RFK

VnQW RFK GHW EOLU MX Vn I|U DWW PDQ NDQ J|UD SHUVRQHQ H[DNW KXU PDQ YLOO� 'HW EOLU

OLWH I|UYUlQJG YHUNOLJKHW QlVWDQ«

�+DQQD�

&KLQWDODSDWL RFK 3DQGH\ ������ V� ��� PHQDU DWW $, KDU HQ IUDPWUlGDQGH I|UPnJD DWW NXQQD VNDSD

PDUNQDGVI|ULQJ DY |YHUOlJVHQ NYDOLWHW� 9LONHW Gn EnGH )LOLSSD� /LQQ� ,GD� 0LULDP� (ULN RFK

+DQQD KnOOHU PHG RP HIWHUVRP GH PHQDU DWW $,�V I|UPnJD DWW SURGXFHUD K|J NYDOLWHW lU OLWH I|U

EUD I|U DWW YDUD VDQQ� 'RFN PRWVlJHU GHOYLV +DQQDV UHVRQHPDQJ $,�V I|UPnJD DWW JHQHUHUD
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PDUNQDGVI|ULQJVLQQHKnOO PHG K|J NYDOLWp� HIWHUVRP KRQ PHQDU Sn DWW GHW RFNVn NDQ ELGUD PHG HQ

I|UYUlQJG YHUNOLJKHW�

��� 7UDQVSDUHQV

����� 7ROHUDQV L I|UKnOODQGH WLOO GHQ YlUGHVDPVNDSDQGH SURFHVVHQ

'HQ |NDGH SHUVRQDOLVHULQJHQ PHG KMlOS DY $, NDQ ELGUD WLOO LQWHJULWHWV� RFK GDWDVN\GGVSUREOHP

I|U NRQVXPHQWHUQD Sn JUXQG DY PlQJGHQ NXQGGDWD VRP VDPODV LQ �+HUPDQQ ����� V� ����

7UDQVSDUHQVHQ EOLU HQ VYnULJKHW HIWHUVRP I|UHWDJ NDQ |YHUOnWD L SULQFLS DOOW

PDUNQDGVI|ULQJVDUEHWH WLOO $,� YLONHW J|U GHW YLNWLJDUH I|U I|UHWDJ DWW YDUD WUDQVSDUHQWD JHQWHPRW

NRQVXPHQWHQ �+HUPDQQ ����� V� ���� (WW H[HPSHO GlU $, DQYlQGV L PDUNQDGVI|ULQJVDUEHWHW lU

YLG ELOGJHQHUHULQJ RFK WH[WIRPXOHULQJ �:DKLG� 0HUR 	 5LWDOD ����� V� ����� 'X 	 ;LH ����� V�

����� (Q YDQOLJ UHDNWLRQ KRV UHVSRQGHQWHUQD lU DWW GHW lU H[WUD YLNWLJW MXVW QlU GHW NRPPHU WLOO

ELOGJHQHUHULQJ� +DQQD SRlQJWHUDU DWW� ³>���@ RP GHW WLOO H[HPSHO lU ELOGHU Sn PRGHOOHU HOOHU GH KDU

$,�JHQHUHUDW� MD IUlPVW PRGHOOHU HJHQWOLJHQ� Vn W\FNHU MDJ DWW GH PnVWH VNULYD XW GHW� >���@� )|U DWW

Gn I|UV|NHU GH VNDSD HQ WUR KRV NRQVXPHQWHQ DWW SHUVRQHQ lU YHUNOLJ XWDQ DWW GH lU GHW� 'HW EOLU

QlVWDQ VRP DWW GH PLVVOHGHU NRQVXPHQWHQ DWW WUR QnJRW´� 6KDPLP RFK *KD]DOL ������ V� ����

VW\UNHU GHWWD UHVRQHPDQJ HIWHUVRP GH PHQDU DWW GHQ YlUGHVDPVNDSDQGH SURFHVVHQ VQDUDUH NDQ

I|UVW|UDV RP EnGD SDUWHUQD LQWH GHOWDU RFK SRVLWLYW ELGUDU WLOO SURFHVVHQ� +HUPDQQ ������ V� ���

PHQDU GRFN DWW WUDQVSDUHQV NDQ XWJ|UD HQ ULVN I|U LQIRUPDWLRQV|YHUIO|G I|U NRQVXPHQWHQ� 'HW KlU

lU QnJRQWLQJ VRP .HYLQ KnOOHU PHG RP Gn KDQ PHQDU DWW KDQ IDNWLVNW VNXOOH VW|UDV DY DWW

PRGHI|UHWDJ VNUHY XW DWW GH DQYlQGH $, L VLQ LQQHKnOOVPDUNQDGVI|ULQJ�

>���@ PHQ VRP NRQVXPHQW YLOO MDJ IDNWLVNW LQWH YHWD RP GHW HJHQWOLJHQ« 'HW

I|UVW|U QlVWDQ KXU RFK YDG MDJ NlQQHU I|U I|UHWDJHW« 'HW YHW MDJ MX� RP PDQ NDQ

GUD HQ OLNQHOVH WLOO QlU PDQ OlVHU Q\KHWHUQD RFK Vn InU PDQ HQ IDNWDUXWD GlU GHW

VWnU DWW GHQ lU $,�JHQHUHUDG� 'n EOLU GHW OLWH ³MDKDSS� 2NHM�´ 'n IDOOHU QlVWDQ

WLOOI|UOLWOLJKHWHQ�

�.HYLQ�
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6RP L GHW I|UHJnHQGH UHVRQHPDQJHW L I|UHJnHQGH VW\FNH� NDQ WUDQVSDUHQV lYHQ DQDO\VHUDV XWLIUnQ

KXU GHQ YlUGHVDPVNDSDQGH SURFHVVHQ SnYHUNDV DY $,�JHQHUHUDGH SURGXNWEHVNULYQLQJDU� +lU lU

UHVSRQGHQWHUQD GlUHPRW PHU |YHUW\JDQGH RP DWW GHW EU\U VLJ PLQGUH KXUXYLGD PRGHI|UHWDJHW

VNULYHU XW GHW HOOHU LQWH� (WW IOHUWDO UHVSRQGHQWHU PHQDU DWW I|UHWDJ LQWH EHK|YHU VNULYD XW QlU GH

DQYlQGHU VLJ DY $, L VLQ WH[WJHQHUHULQJ� ([HPSHOYLV PHQDGH )LOLSSD�

>���@� 1HM� LQWH OLND Q|GYlQGLJW L HWW VnGDQW VDPPDQKDQJ� , RP DWW PDQ LQWH

PLVVOHGHU QnJRQ� +lU lU GHW MX OLNVRP VDPPD W\S DY LQIRUPDWLRQ EDUD DWW GHW

SUHVHQWHUDV ROLND� PHQ lU GHW HQ KHOW Q\ PlQQLVND VnVRP PRGHOOELOGHUQD lU GHW

HQ DQQDQ VDN� 'lU PLVVOHGHU PDQ QnJRQ PHG YLOMD DWW WUR QnJRW DQQDW� 1lU GHW

LQWH lU Vn� >���@� 6n QlU GHW NRPPHU WLOO WH[W EU\U MDJ PLJ LQWH OLND P\FNHW� 6HQ

VnNODUW� MDJ WURU MX DWW GH WDU JHQYlJDU� 'H KDU VlNHUW UHVXUVHU I|U DWW NXQQD J|UD

H[DNW VnGDQD KlU VDNHU RFK HQ VnQ KlU WH[W WURU MDJ LQWH WDU Vn P\FNHW OlQJUH WLG

lQ HQ $, GDWD KDGH JMRUW� 0HQ PRGHOOHU lU GHW YlOGLJW YLNWLJW�

�)LOLSSD�

5DQMDQ 	 5HDG ������ V� ���� XQGHUVWU\NHU GRFN EHW\GHOVHQ DY DWW GHOD NXQVNDS PHOODQ

NRQVXPHQWHU RFK I|UHWDJ I|U DWW P|MOLJJ|UD HQ YlUGHVDPVNDSDQGH SURFHVV� (WW H[HPSHO Sn KXU

NXQVNDS GHODV PHOODQ NRQVXPHQWHU RFK I|UHWDJ lU I|UHWDJHQV YDO DY DWW GHOD� RFK YDUD

WUDQVSDUHQWD� PHG KXU GH DQYlQGHU VLJ DY $, �'DYHQSRUW HW DO�� ����� V����� )|UHWDJV

WLOONlQQDJLYDQGH DY LQIRUPDWLRQ WLOO NRQVXPHQWHQ RP GHUDV DQYlQGQLQJ DY $, NDQ GlUI|U VW|GMD

YlUGHVDPVNDSDQGH� 'DYHQSRUW HW DO� ������ V���� EHVNULYHU DWW I|UHWDJ E|U YDUD WUDQVSDUHQWD RP

KXU GH H[HPSHOYLV DQYlQGHU VLJ DY NRQVXPHQWHQV SHUVRQOLJD GDWD� .XQGGDWD DQYlQGV LQRP

LQQHKnOOVPDUNQDGVI|ULQJ I|U DWW JH SHUVRQOLJD SURGXNWUHNRPPHQGDWLRQHU WLOO NRQVXPHQWHU

�&KLQWDODSDWL 	 3DQGH\ ����� V� ���� 9LG IUnJD RP SURGXNWUHNRPPHQGDWLRQHU� YLVDU VYDUHQ IUnQ

UHVSRQGHQWHUQD Sn OLNQDQGH nVLNWHU� *HQHUHOOW PHQDU UHVSRQGHQWHUQD DWW GHW LQWH lU YlVHQWOLJW DWW

PRGHI|UHWDJHQ PHGGHODU NRQVXPHQWHQ DWW GHW lU $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ� ,GD

EHVNULYHU H[HPSHOYLV� ³+PP QMD HOOHU L ELOGHU Vn W\FNHU MDJ GHW lU YLNWLJW PHQ VRP

SURGXNWUHNRPPHQGDWLRQHUQD YL YD LQQH Sn WLGLJDUH Vn EU\U MDJ PLJ QRJ LQWH Vn P\FNHW� 'lU KDGH

GHW QlVWDQ YDULW OLWH NRQVWLJW RP GHW VWRG EUHGYLG ³$, JHQHUDWLYH´� +lU WlQNHU MDJ DWW GHW QRJ EOLU

XQGHUI|UVWnWW RP GHW NRPPHU XSS ³DOORZ FRRNLHV��´� ,GD PHQDU GlUPHG DWW GHW lU XSSHQEDUW DWW
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PRGHI|UHWDJHW DQYlQGHU NRQVXPHQWHQV SHUVRQOLJD GDWD QlU IUnJDQ RP FRRNLHV G\NHU XSS Sn

KHPVLGDQ� 1lU GHW NRPPHU WLOO IUnJDQ RP UHVSRQGHQWHUQDV UHDNWLRQHU Sn PRGHI|UHWDJV

DQYlQGQLQJ DY SHUVRQOLJ GDWD� XSSOHYHU VDPWOLJD UHVSRQGHQWHU DWW GHW lU RNHM LQRP

PRGHEUDQVFKHQ� 6WXGHQWHQ /LQQ VlJHU H[HPSHOYLV�

-D� DOOWVn GlU ILQQV GHW MX YHUNOLJHQ WYn VLGRU� $OOWVn� MXVW QlU GHW JlOOHU NOlGHU RFK

Vn RFK ULNWLJD EHWHHQGHQ Vn NDQ MDJ NlQQD DWW MDJ lU EHNYlP RFK GHW lU KHOW RNHM

I|U PLJ DWW GH WDU VnGDQ LQIRUPDWLRQ KXU MDJ WU\FNHU PLJ YLGDUH RFK VnQW� >���@ PHQ

MDJ KDU MX lYHQ DQGUD V|NQLQJDU VRP lU PHU SULYDWD� RFK Gn NDQ MDJ EOL OLWH Vn

³KPP� YDG YHW GH RP GHW"´�

�/LQQ�

(FKHYHUUL RFK 6NnOpQ ������ VV� �������� PHQDU DWW GHQ YlUGHVDPVNDSDQGH SURFHVVHQ NDQ

I|UVW|UDV� RFK EOL HQ YlUGHVDPI|UVW|UDQGH XSSOHYHOVH� LIDOO NRQVXPHQWHUQD LQWH XSSOHYHU DWW

I|UHWDJHW LQIRUPHUDU RP Q|GYlQGLJ LQIRUPDWLRQ� , /LQQV UHVRQHPDQJ� NDQ GHW GlUPHG XUVNLOMDV

HWW YlUGHVDPI|UVW|UDQGH HIWHUVRP KRQ XSSOHYHU DWW KRQ KDU GnOLJ NROO Sn GHQ GDWD VRP LQKlPWDV

DY PRGHI|UHWDJ� /LQQ PHQDU GRFN DWW KRQ� WURWV GHW� lU EHNYlP PHG DWW PRGHI|UHWDJ DQYlQGHU

KHQQHV SHUVRQOLJD NXQGGDWD�

����� 6HUYLFHP|WHWV YDULHUDGH NRQVXPHQWXSSOHYHOVHU L I|UKnOODQGH WLOO WUDQVSDUHQV

-RQHV ������ V� ��� I|UNODUDU L VLQ DUWLNHO DWW VHUYLFHP|WHW LQWH HQGDVW EHK|YHU LGHQWLILHUDV XWLIUnQ

GH GLUHNWD LQWHUDNWLRQHUQD �IDFH�WR�IDFH� VRP I|UHWDJHW KDU PHG NRQVXPHQWHUQD� 8WDQ

VHUYLFHP|WHW NDQ lYHQ KDQGOD RP GH LQGLUHNWD LQWHUDNWLRQHUQD �WHNQRORJL� VRP NRQVXPHQWHQ RFK

I|UHWDJHW KDU� 6HUYLFHP|WHW EHK|YHU Sn Vn VlWW LQWH YDUD L IRUP DY PlQVNOLJ NRQWDNW �-RQHV �����

V� ���� (WW H[HPSHO Sn QlU HQ NRQVXPHQW LQGLUHNW LQWHUDJHUDU PHG HWW I|UHWDJ L HWW VHUYLFHP|WH� lU

QlU $, DQYlQGV VRP HQ PHOODQKDQG L KRSS RP DWW GHOJH LQIRUPDWLRQ RFK�HOOHU NXQVNDS WLOO

NRQVXPHQWHQ� )|U DWW XQGHUV|ND VHUYLFHP|WHW L I|UKnOODQGH WLOO WUDQVSDUHQV RFK $,� ILFN

UHVSRQGHQWHUQD IUnJDQ LIDOO GHUDV |YHUJULSDQGH XSSOHYHOVH RP HWW PRGHI|UHWDJ KDGH I|UlQGUDWV

LIDOO HWW I|UHWDJ LQWH VNUHY XW DWW GH DQYlQGH $, L GHUDV LQQHKnOOVPDUNQDGVI|ULQJ� +lU VNLOMHU VLJ
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UHVSRQGHQWHUQDV DOOPlQQD XSSIDWWQLQJDU RP I|UHWDJHWV WUDQVSDUHQV� +lOIWHQ DY UHVSRQGHQWHUQD

PHQDU DWW PRGHI|UHWDJHQV YDO DY DWW VNULYD XW DWW GH DQYlQGHU $, LQWH VSHODU QnJRQ UROO� Gn GH

PHQDU DWW GHUDV XSSIDWWQLQJ LQWH VNXOOH I|UlQGUDV DY GHW� 5HVWHUDQGH KlOIW DY UHVSRQGHQWHUQD

PHQDGH DWW GHW IDNWLVNW SnYHUNDGH GHUDV XSSIDWWQLQJ RP PRGHI|UHWDJHW� 'H UHVRQHUDGH OLNW

HNRQRPLVWXGHQWHQ 0LULDP VRP XWWDODU VLJ�

'n W\FNHU MDJ GHW lU OLWH VNXPW� GHW lU OLWH VnKlU� -DKD RNHM� YDG J|PPHU QL" >���@

MDJ VHU LQJHQ DQOHGQLQJ WLOO YDUI|U GH LQWH VNXOOH JMRUW GHW� I|U MDJ W\FNHU GHW V\QV

Vn KLPOD W\GOLJW lQGn RFK Gn W\FNHU MDJ GHW lU OLWH VnKlU DWW GH KDU«GH VND«GH

YLQQHU Sn DWW GHW lU QnJRQ DQQDQ� L GHW KlU IDOOHW $, KDU JMRUW�

�0LULDP�

9LGDUH EHVNULYHU *U|QURRV ������ V� ��� DWW VHUYLFHP|WHW lU VlUVNLOW YLNWLJW HIWHUVRP GHW lU HQ GHO

DY NRQVXPHQWHQV IXOOVWlQGLJD XSSIDWWQLQJ RP I|UHWDJHW� %ODQG DQQDW WDODU 'X 	 ;LH ������ V�

���� RP DWW I|UWURHQGH VSHODU HQ YLNWLJ UROO L NRQVXPHQWHQV XSSIDWWQLQJ RP I|UHWDJHW� 'HW lU

QnJRQWLQJ VRP W\GOLJW NDQ XUVNLOMDV QlU )LOLSSD ILFN IUnJDQ RP KXU KHQQHV WLOOLW WLOO HWW

PRGHI|UHWDJ SnYHUNDV RP I|UHWDJHW VNXOOH LPSOHPHQWHUD $, L VLQ LQQHKnOOVPDUNQDGVI|ULQJ� ³-R

PHQ PLQ WLOOLW WLOO I|UHWDJHW I|UlQGUDV lQGn YlOGLJW P\FNHW WLOO GHW QHJDWLYD IDNWLVNW«GHQ

I|UVYLQQHU YlOGLJW IRUW�´� 'lUHPRW PHQDU (OLDV� DWW KDQV WLOOLW WLOO PRGHI|UHWDJHW IDNWLVNW I|UElWWUDV

LIDOO DWW I|UHWDJHW DQYlQGHU VLJ DY $,�

(K«MDJ VNXOOH VlJD DWW PLQ WLOOLW |NDU I|U DWW Gn KDU I|UHWDJHW ODJW WLG Sn

IUDPWLGHQ RFK DWW GH YHUNDU YDUD HWW VHUL|VW I|UHWDJ VRP YHUNDU YLOMD WD VLJ IUDPnW�

-DJ WURU IDNWLVNW� KHOW JHQXLQW LGDJ� W\FNHU MDJ DWW GHW VNXOOH NlQQDV PHU VHUL|VW�

$OOWVn I|UHWDJHW L VLJ Gn� lYHQ XW|YHU PDUNQDGVI|ULQJHQ GHW YLOO VlJD�

�(OLDV�

8WLIUnQ RYDQVWnHQGH FLWDW JnU GHW DWW XUVNLOMD DWW UHVSRQGHQWHQ XSSOHYHU DWW KDQ InU |NDG WLOOLW WLOO

PRGHI|UHWDJHW� LIDOO DWW GH DQYlQGHU VLJ DY $,� +DQV XSSOHYHOVH DY I|UHWDJHW I|UElWWUDV GlUPHG L

I|UKnOODQGH WLOO I|UWURHQGH YLG LPSOHPHQWHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ� 9LONHW
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'DYHQSRUW HW DO� ������ V� ��� IDNWLVNW PRWEHYLVDU� HIWHUVRP GH PHQDU DWW GH HWLVND DVSHNWHUQD

PHG LPSOHPHQWHULQJHQ DY $, NDQ JH SUREOHPDWLN L I|UKnOODQGH WLOO I|UWURHQGH�

��� 6DPPDQIDWWQLQJ DY DQDO\V

1HGDQ I|OMHU HQ YLVXHOO VDPPDQIDWWQLQJ DY GHW HPSLULVND PDWHULDOHW L I|UKnOODQGH WLOO GHW

WHRUHWLVND UDPYHUNHW�

0RGHOO �� ,QWHJUHUDG WHRULPRGHOO PHG XQGHUUXEULNHU IUnQ DQDO\V I|U NRQVXPHQWXSSOHYHOVH DY

LPSOHPHQWHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ�
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�� 'LVNXVVLRQ

, NRPPDQGH NDSLWHO SUHVHQWHUDV HQ GLVNXVVLRQ EDVHUDG Sn UHVXOWDW RFK DQDO\V� /lVDUHQ NRPPHU

KlUPHG DWW In LQV\Q L NRQVXPHQWXSSOHYHOVHQ DY $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L

PRGHEUDQVFKHQ XWLIUnQ GH WUH IUnJHVWlOOQLQJDUQD�

����� .RQVXPHQWHUV PHGYHWHQKHW DY $,�JHQHUHUDW LQQHKnOO L PRGHEUDQVFKHQ

8WLIUnQ GH NYDOLWDWLYD LQWHUYMXHUQD IUDPJnU GHW DWW VDPWOLJD UHVSRQGHQWHU XSSOHYGH VLJ EOL

H[SRQHUDGH I|U $, L PRGHEUDQVFKHQV LQQHKnOOVPDUNQDGVI|ULQJ Sn HWW HOOHU DQQDW VlWW� 'lUHPRW

PHQDGH GH DWW GH LQWH YLVVWH L YLONHQ IRUP HOOHU XWVWUlFNQLQJ GHWWD VNHGGH L GDJVOlJHW� 'HW JnU DWW

NRQVWDWHUD DWW GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ lU L VWlQGLJ XWYHFNOLQJ� RFK NRPPHU

DWW EOL DOOW PHU I|UHNRPPDQGH XQGHU GH NRPPDQGH nUHQ� VnVRP :DKLG HW DO� ������ V� �����

EHVNULYHU�

1lU GHW NRPPHU WLOO RP UHVSRQGHQWHUQD YDU PHGYHWQD RP DWW GH XWVDWWV I|U $,�JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ� KDGH UHVSRQGHQWHUQD YDULHUDGH VYDU� 9LG I|UVWD DQEOLFN PHQDGH

VDPWOLJD UHVSRQGHQWHU DWW GHW YDU VYnUW DWW XUVNLOMD GHW YHUNOLJD LQQHKnOOHW IUnQ GHW $,�JHQHUHUDGH�

'lUHPRW PHQDGH YLVVD DY UHVSRQGHQWHUQD DWW GH NXQGH XUVNLOMD DWW LQQHKnOOVPDUNQDGVI|ULQJHQ YDU

VNDSDG DY $,� PHGDQ DQGUD LQWH NXQGH VlUVNLOMD GHW PlQVNOLJW JHQHUHUDGH LQQHKnOOHW IUnQ GHW

$,�JHQHUHUDGH LQQHKnOOHW� 5HVRQHPDQJHW DWW GHW lU VYnUW DWW XUVNLOMD GHW $,�JHQHUHUDGH LQQHKnOOHW

PHG GHW PlQVNOLJW JHQHUHUDGH� lU QnJRQWLQJ VRP $GZDQ ������ V� ���� O\IWHU Gn KDQ PHQDU DWW

GHW $,�JHQHUHUDGH LQQHKnOOHW RIWD lU OLND EUD� RP LQWH lQ PHU QRJJUDQW� lQ YDG PlQQLVNRU NDQ

VNDSD� .RUW VDJW� NDQ GHW XUVNLOMDV DWW UHVSRQGHQWHUQD YHW RP GHVV H[SRQHULQJ DY $,� PHQ LQWH L

YLONHQ XWVWUlFNQLQJ� /LNDVn� PHQDU VDPWOLJD UHVSRQGHQWHU DWW GHW lU VYnUW DWW XUVNLOMD $,�JHQHUHUDW

RFK PlQVNOLJW JHQHUHUDW LQQHKnOO�

����� 9lUGHULQJ DY SHUVRQDOLVHUDG LQQHKnOOVPDUNQDGVI|ULQJ DY $,

1lU GHW NRPPHU WLOO KXU NRQVXPHQWHU XSSOHYHU DWW $, KMlOSHU WLOO DWW VNDSD UHOHYDQW RFK

SHUVRQDOLVHUDW LQQHKnOO� Vn PHQDU PDMRULWHWHQ DY UHVSRQGHQWHUQD DWW $, I|UElWWUDU

� �� �



SURGXNWUHNRPPHQGDWLRQHUV SHUVRQDOLVHULQJ� 'HWWD NDQ NRSSODV WLOO $GZDQ ������ V� �����

HIWHUVRP KDQ PHQDU DWW $, NDQ J|UD LQQHKnOOVPDUNQDGVI|ULQJHQ PHU UHOHYDQW� SUHFLV RFK

SHUVRQOLJ lQ YDG GHQ PlQVNOLJW JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ NDQ J|UD� (QGDVW WYn

UHVSRQGHQWHU lU NULWLVND WLOO $,�V HIIHNW Sn GHQ SHUVRQOLJD NRQVXPHQWXSSOHYHOVHQ L I|UKnOODQGH WLOO

SURGXNWUHNRPPHQGDWLRQHU� 'HVVD PHQDU DWW PRGHI|UHWDJ KDU ElWWUH NROO Sn I|UHWDJHWV XWEXG DY

SURGXNWHU� YLONHW GH PHQDU I|UElWWUDU UHOHYDQVHQ I|U GH SURGXNWUHNRPPHQGDWLRQHU VRP EOLU

SHUVRQOLJW ULNWDGH WLOO GHP VRP NRQVXPHQWHU�

5DWKRUH ������ V� ��� PHQDU DWW I|UHWDJ LPSOHPHQWHUDU $, I|U DWW I|UElWWUD SHUVRQDOLVHULQJ� L KRSS

RP DWW GHW lYHQ I|UElWWUDU NRQVXPHQWXSSOHYHOVHQ� 'HW lU QnJRQWLQJ VRP PRWVlJHU

UHVSRQGHQWHUQDV VYDU� (WW IOHUWDO PHQDU QlPOLJHQ DWW GHQ $,�JHQHUHUDGH

LQQHKnOOVPDUNQDGVI|ULQJHQ LEODQG LQWH lU UHOHYDQW HIWHUVRP GHW lU VYnUW DWW DYJ|UD SDVVIRUP�

'HVVXWRP PHQDU lYHQ QnJUD UHVSRQGHQWHU DWW $,�PRGHOOHU L LQQHKnOOVPDUNQDGVI|ULQJHQ RIWD NDQ

NRPPD VH ³SHUIHNWD´ XW� %nGH SDVVIRUP RFK ³SHUIHNWLRQ´ lU WYn WHPDQ VRP VDPWOLJD

UHVSRQGHQWHU WDU XSS Sn HJHW LQLWLDWLY� 'HWWD VnJV VRP HQ QDFNGHO WLOO $,�V LPSOHPHQWHULQJ L

LQQHKnOOVPDUNQDGVI|ULQJ� YLONHW SnYHUNDGH NRQVXPHQWXSSOHYHOVHQ L PRGHEUDQVFKHQ

RI|UGHODNWLJW� 6DPPDQIDWWQLQJVYLV� KDU UHVSRQGHQWHUQD HWW OLNQDQGH UHVRQHPDQJ L I|UKnOODQGH WLOO

$,�V SHUVRQDOLVHULQJ DY SURGXNWUHNRPPHQGDWLRQHU� 1lPOLJHQ DWW GH W\FNHU DWW GHW lU I|UGHODNWLJW

DWW DQYlQGD $, L VnGDQ W\S DY LQQHKnOOVPDUNQDGVI|ULQJ� 'lUHPRW PHQDU UHVSRQGHQWHUQD DWW GHW

ILQQV QDFNGHODU PHG $,�V SHUVRQDOLVHULQJ QlU GHW NRPPHU WLOO SDVVIRUP RFK SHUIHNWLRQ�

����� .RQVXPHQWHUV DJHUDQGH XU HWW HWLVNW SHUVSHNWLY

7UDQVSDUHQV YLG DQYlQGQLQJ DY $, L PRGHEUDQVFKHQ lU YLNWLJW L I|UKnOODQGH WLOO ELOGJHQHUHULQJ�

PHQ GHW lU LQWH OLND YLNWLJW EODQG UHVWHUDQGH GHODU L LQQHKnOOVPDUNQDGVI|ULQJHQ� 9nU VWXGLH W\GHU

Sn DWW NRQVXPHQWXSSOHYHOVHQ JHQHUHOOW VHWW LQWH I|UVlPUDV LIDOO PRGHI|UHWDJ LQWH lU WUDQVSDUHQWD

PHG DWW GH DQYlQGHU $, L GHUDV LQQHKnOOVPDUNQDGVI|ULQJ� 'lUHPRW PHQDU QnJUD UHVSRQGHQWHU DWW

GHW lU YLNWLJW DWW PRGHI|UHWDJ lU WUDQVSDUHQWD PHG $,�DQYlQGQLQJHQ LIDOO GH KDU DQYlQW VLJ DY

ELOGJHQHUHULQJ� 2P GH LQWH lU WUDQVSDUHQWD PHG $,�DQYlQGQLQJ YLG ELOGJHQHUHULQJ� KDGH GHW

WUROLJWYLV SnYHUNDW NRQVXPHQWXSSOHYHOVHQ QHJDWLYW� 9LONHW lYHQ VWlPPHU |YHUHQV PHG +HUPDQQ

������ V� ��� UHVRQHPDQJ� Gn KDQ PHQDU DWW GH HWLVND GLOHPPDQ LQRP $, UHGXFHUDV LIDOO GHW

LQILQQHU VLJ HQ WUDQVSDUHQV�

� �� �



1lU UHVSRQGHQWHUQD VHQDUH ILFN IUnJDQ RP GHUDV XSSOHYHOVH DY HWW PRGHI|UHWDJ I|UlQGUDV LIDOO GH

LQWH ILFN UHGD Sn DWW GH DQYlQGHU VLJ DY $,� YDU lQQX PHU EODQGDGH UHVRQHPDQJ� 1nJUD W\FNWH DWW

GHUDV WLOOLW RFK I|UWURHQGHW WLOO PRGHI|UHWDJ LQWH SnYHUNDGHV RP I|UHWDJHQ LQWH PHGGHODGH

NRQVXPHQWHQ DWW GH DQYlQGH VLJ DY $, L GHUDV LQQHKnOOVPDUNQDGVI|ULQJ� $QGUD W\FNWH DWW GHW

IDNWLVNW SnYHUNDGH GHUDV WLOOLW RFK I|UWURHQGH WLOO I|UHWDJHW� 0RW EDNJUXQG DY YnUD UHVXOWDW NDQ HWW

JHQHUHOOW UHVRQHPDQJ YDUD DWW WUDQVSDUHQV LQWH lU VlUVNLOW YLNWLJW I|U NRQVXPHQWXSSOHYHOVHQ� Gn

GHW LQWH YHUNDU SnYHUND UHVSRQGHQWHUQD L VlUVNLOW VWRU XWVWUlFNQLQJ�

� �� �



�� 6OXWVDWV

)|OMDQGH NDSLWHO SUHVHQWHUDU XSSVDWVHQV VOXWVDWV EDVHUDW Sn GHW HPSLULVND RFK WHRUHWLVND

PDWHULDOHW� 6OXWVDWVHQ lPQDU DWW XSSI\OOD IRUVNQLQJVV\IWHW VRP LQQHIDWWDU DWW LGHQWLILHUD

NRQVXPHQWXSSOHYHOVHQ DY $,�GULYHQ LQQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ�

6WXGLHQV V\IWH lPQDGH DWW |ND I|UVWnHOVHQ I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ DY

$,�GULYHQ LQQHKnOOVPDUNQDGVI|ULQJ RFK GHVV NRPSOLNDWLRQHU� 0HG HQ NYDOLWDWLY PHWRG KDU

VWXGLHQ ELGUDJLW WLOO HQ I|UVWnHOVH |YHU KXU NRQVXPHQWHU XSSOHYHU LQQHKnOOVPDUNQDGVI|ULQJ

JHQHUHUDW DY $, L PRGHEUDQVFKHQ�

6WXGLHQV UHVXOWDW PHQDU DWW NRQVXPHQWHU lU PHGYHWQD L YLVV XWVWUlFNQLQJ RP DWW GH EOLU

H[SRQHUDGH DY $, L LQQHKnOOVPDUNQDGVI|ULQJ DY PRGHI|UHWDJ� PHQ LQWH KXU GH EOLU H[SRQHUDGH DY

$,� 'lUHPRW lU LQWH DOOD NRQVXPHQWHU PHGYHWQD RP QlU GH EOLU XWVDWWD DY $,� HIWHUVRP GH LQWH

DOOWLG NDQ VH VNLOOQDG Sn PlQVNOLJW JHQHUHUDW LQQHKnOO RFK $,�JHQHUHUDW� $WW NRQVXPHQWHU LQWH KDU

WLOOUlFNOLJ I|UVWnHOVH I|U KXU GH EOLU H[SRQHUDGH I|U $,�JHQHUHUDW LQQHKnOO� XWJ|U Sn Vn YLV HQ

NRPSOLNDWLRQ I|U DWW |ND I|UVWnHOVH I|U GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ� 9LGDUH�

W\GHU UHVXOWDWHQ IUnQ VWXGLHQ Sn DWW NRQVXPHQWXSSOHYHOVHQ I|UElWWUDV Gn GHQ EOLU PHU

SHUVRQDOLVHUDG PHG KMlOS DY $,�JHQHUHUDGH SURGXNWUHNRPPHQGDWLRQHU� 'lUPHG PHQDU

NRQVXPHQWHU DWW UHOHYDQVHQ I|UElWWUDV PHG KMlOS DY $, L SURGXNWUHNRPPHQGDWLRQHU� (PHOOHUWLG

PHQDU NRQVXPHQWHUQD DWW UHOHYDQVHQ SnYHUNDU NRQVXPHQWXSSOHYHOVHQ RI|UGHODNWLJW L I|UKnOODQGH

WLOO $,�V LPSOHPHQWHULQJ L PRGHOOELOGHU� 6WXGLHQ KDU lYHQ YLVDW DWW WUDQVSDUHQV LQWH SnYHUNDU GHQ

YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ L VlUVNLOW VWRU XWVWUlFNQLQJ� 'HWWD W\GHU Sn DWW

$,�WHNQRORJLQV WUDQVSDUHQV L LQQHKnOOVPDUNQDGVI|ULQJ LQWH KDU HQ VLJQLILNDQW SnYHUNDQ Sn

NRQVXPHQWXSSOHYHOVHQ L PRGHEUDQVFKHQ�

'lUI|U W\GHU VWXGLHQV VOXWVDWV Sn HQ KHWHURJHQLWHW L GHQ YlUGHVDPVNDSDQGH NRQVXPHQWXSSOHYHOVHQ

DY GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ L PRGHEUDQVFKHQ� 'RFN NDQ PRGHEUDQVFKHQV

LPSOHPHQWHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ I|UElWWUD NRQVXPHQWXSSOHYHOVHQ YLG SHUVRQOLJD

SURGXNWUHNRPPHQGDWLRQHU� , XSSVDWVHQV LGHQWLILHUDGH NXQVNDSVOXFND� NDQ GHW lYHQ NRQVWDWHUDV

� �� �



DWW GHQ HWLVND SUREOHPDWLNHQ LQWH lU DYJ|UDQGH I|U NRQVXPHQWXSSOHYHOVHQ L PRGHEUDQVFKHQV

LQQHKnOOVPDUNQDGVI|ULQJ� (Q NRPSOLNDWLRQ I|U DWW |ND I|UVWnHOVH I|U GHQ YlUGHVDPVNDSDQGH

NRQVXPHQWXSSOHYHOVHQ lU DWW NRQVXPHQWHU LQWH DOOWLG YHW KXU GH EOLU H[SRQHUDGH DY $,�JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ� 8WLIUnQ WHRULQ� GHQ WLGLJDUH IRUVNQLQJHQ RFK GHQ LQKlPWDGH HPSLULVND

GDWDQ KDU XSSVDWVHQ Sn Vn YLV NXQQDW I\OOD GHW IRUVNQLQJVJDS XSSVDWVHQ KDIW I|U DYVLNW DWW EHVYDUD�

��� ,PSOLNDWLRQHU I|U VDPKlOOHW

)RUVNQLQJHQ lU VlUVNLOW YlUGHIXOO I|U I|UHWDJ LQRP PRGHEUDQVFKHQ Gn HQ I|UVWnHOVH I|U KXU

NRQVXPHQWHU XSSOHYHU $,�JHQHUHUDW LQQHKnOO ELGUDU PHG YlUGHIXOO LQIRUPDWLRQ I|U

PDUNQDGVI|UDUH� 'HWWD HIWHUVRP GHQ |NDGH I|UVWnHOVHQ DY YlUGHVDPVNDSDQGH

NRQVXPHQWXSSOHYHOVHU NDQ KD LQYHUNDQ Sn KXU PDUNQDGVI|UDUH VNDSDU GHVV

NRPPXQLNDWLRQVVWUDWHJLHU� 5HVRQHPDQJHW I|U PDUNQDGVI|UDUH NDQ lYHQ GUDV L HQ EUHGDUH DVSHNW�

RFK DSSOLFHUDV JHQHUHOOW L IOHUD EUDQVFKHU� 'HVVXWRP IUlPMDU IRUVNQLQJHQ HWLVND ULNWOLQMHU VRP

XQGHUOlWWDU I|UHWDJV I|UVWnHOVH |YHU KXU GH VNDOO WLOOlPSD $,�

��� )UDPWLGD IRUVNQLQJ RFK EHJUlQVQLQJDU

/LNW DOOD VWXGLHU EHK|YHU XSSVDWVHU DYJUlQVD VLJ Sn JUXQG DY GHVV WLGVEHJUlQVQLQJ VDPW

RPIDWWQLQJ� (Q DY GH LGHQWLILHUDGH EHJUlQVQLQJDUQD L VWXGLHQ lU DWW VWXGLHQ HQGDVW I|UKnOOHU VLJ WLOO

UHVSRQGHQWHU VRP lU GLJLWDO QDWLYHV RFK ERVDWWD L /XQG� 'HW KDGH GlUPHG YDULW LQWUHVVDQW DWW VlWWD

IRUVNQLQJHQ L HWW VW|UUH VSHNWUXP� RFK GlUPHG LQWHUYMXD IOHU nOGHUVJUXSSHU IUnQ ROLND JHRJUDILVND

RPUnGHQ� (IWHUVRP VWXGLHQ EHK|YGH DYJUlQVDV Sn JUXQG DY VLQ RPIDWWQLQJ� YDU GHQ lYHQ WYXQJHQ

DWW HQGDVW IRNXVHUD Sn LQQHKnOOVPDUNQDGVI|ULQJ L I|UKnOODQGH WLOO SURGXNWUHNRPPHQGDWLRQHU�

SURGXNWEHVNULYQLQJDU� NDPSDQMHU RFK PRGHOOELOGHU� )|U IUDPWLGD IRUVNQLQJ� KDGH GHW YDULW

LQWUHVVDQW DWW VWXGHUD DQQDQ W\S DY $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ�

H[HPSHOYLV YLGHR�JHQHUHUDW LQQHKnOO HOOHU DQYlQGQLQJHQ DY $,�JHQHUHUDGH LQIOXHQFHUV�

(IWHU JHQRPI|UG VWXGLH KDU GHW QRWHUDWV DWW $, lU L VWlQGLJ I|UlQGULQJ� 5HVDQ PHG $, KDU

WUROLJWYLV EDUD E|UMDW RFK XWYHFNODV NRQVWDQW� ([HPSHOYLV KDU &KDW *37��R� VRP lU HQ XSSGDWHUDG

YHUVLRQ DY &KDW *37�� PHG HWW IOHUWDO Q\D IXQNWLRQHU� ODQVHUDWV XQGHU WLGHQ XSSVDWVHQ VNUHYV�

1lUPDUH EHVWlPW GHQ �� PDM ���� �2SHQ $, ������ 'HW lU GlUPHG YLNWLJW DWW KD HQ I|UVWnHOVH

NULQJ $,�V VQDEED XWYHFNOLQJ L EHDNWDQGHW YLG OlVQLQJ DY VWXGLHQ� $,�V VQDEED XWYHFNOLQJ XWJ|U HQ

� �� �



EHJUlQVQLQJ I|U VWXGLHQ� HIWHUVRP DWW $, VWlQGLJW I|UlQGUDWV� KLWWDU Q\D DUEHWVRPUnGHQ RFK

XWYHFNODV� 'HW lU YLNWLJW DWW WD KlQV\Q WLOO� HIWHUVRP YnU IRUVNQLQJ lU EDVHUDW Sn GHQ XWYHFNOLQJVIDV

$, EHIDQQ VLJ L XQGHU WLGHQ XSSVDWVHQ VNUHYV� )|U DWW In HQ EUHGDUH LQVLNW RP lPQHVRPUnGHW� KDGH

GHW YDULW UHOHYDQW DWW NRPSOHWWHUD VWXGLHQ DOOW HIWHUVRP DWW $, XWYHFNODV�
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.lOOI|UWHFNQLQJ

$GZDQ� $�$� ������� &DQ FRPSDQLHV LQ GLJLWDO PDUNHWLQJ EHQHILW IURP DUWLILFLDO LQWHOOLJHQFH LQ

FRQWHQW FUHDWLRQ"� ,QWHUQDWLRQDO -RXUQDO RI 'DWD DQG 1HWZRUN 6FLHQFH� ����� SS� �������� GRL�

��������M�LMGQV������������

$LP¶Q ������� $LP¶Q ODQVHUDU VLQ I|UVWD $,�NDPSDQM RFK VNLGNROOHNWLRQ�

KWWSV���ZZZ�DLPQ�VH�EORJV�QHZV�DLPQ�UHOHDVHV�ILUVW�VNL�FROOHFWLRQ�DL�FDPSDLJQ >����������@

$LP¶Q ������� $LP¶Q KROLGD\ VWRULHV� WDNLQJ LW WR QHZ KHLJKWV�

KWWSV���ZZZ�DLPQ�VH�FROOHFWLRQV���������"RIIVHW �� >����������@

$626 ������� 7RSPDQ ± /MXVEUXQ� VWLFNDG RFK WH[WXUHUDG SLNpWU|MD PHG YnJLJD UlQGHU�

KWWSV���ZZZ�DVRV�FRP�VH�WRSPDQ�WRSPDQ�OMXVEUXQ�VWLFNDG�RFK�WH[WXUHUDG�SLNHWURMD�PHG�YDJLJD�

UDQGHU�SUG����������"FWDUHI ZH�UHFRPPHQG�FDURXVHOB�	IHDWXUHUHI� ZH�UHFRPPHQG�SHUV

>����������@

$73 $WHOLHU ������� 3UDLD EODFN VXHGH DQNOH ERRW

KWWSV���DWSDWHOLHU�FRP�SURGXFWV�SUDLD�EODFN�VXHGH�DQNOH�ERRWV >����������@

$NUDP� 6�9�� 0DOLN� 3�.�� 6LQJK� 5�� *HKORW� $�� -X\DO� $�� *KDIRRU .�=�� 	 6KUHVWKD� 6� �������

,PSOHPHQWDWLRQ RI 'LJLWDOL]HG 7HFKQRORJLHV IRU )DVKLRQ ,QGXVWU\

���� 2SSRUWXQLWLHV DQG &KDOOHQJHV� 6FLHQWLILF 3URJUDPPLQJ� SS� ����� GRL�

��������������������

$5.(7 ������� +($7+(5 ORRVH MHDQV�

KWWSV���ZZZ�DUNHW�FRP�VYBVH�ZRPHQ�MHDQV�SURGXFW�KHDWKHU�ORRVH�MHDQV�EOXH������������KWPO

>����������@�
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https://www.aimn.se/blogs/news/aimn-releases-first-ski-collection-ai-campaign
https://www.aimn.se/collections/23-10-26?offset=24
https://www.asos.com/se/topman/topman-ljusbrun-stickad-och-texturerad-piketroja-med-vagiga-rander/prd/205561833?ctaref=we+recommend+carousel_2&featureref1=we+recommend+pers
https://www.asos.com/se/topman/topman-ljusbrun-stickad-och-texturerad-piketroja-med-vagiga-rander/prd/205561833?ctaref=we+recommend+carousel_2&featureref1=we+recommend+pers
https://atpatelier.com/products/praia-black-suede-ankle-boots
https://www.arket.com/sv_se/women/jeans/product.heather-loose-jeans-blue.1218171001.html


$5.(7 ������� 8OONOlQQLQJ PHG O|V SDVVIRUP�

KWWSV���ZZZ�DUNHW�FRP�VYBVH�ZRPHQ�NQLWZHDU�SURGXFW�UHOD[HG�ZRRO�GUHVV�EODFN������������KW

PO >����������@�

%HOO� (�� %U\PDQ� $� 	 +DUOH\� %� ������� %XVLQHVV 5HVHDUFK 0HWKRGV� �WK HGLWLRQ� 2[IRUG

8QLYHUVLW\ 3UHVV�

%KDJDW� 5�� &KDXKDQ� 9�� 	 %KDJDW� 3� ������� ,QYHVWLJDWLQJ WKH LPSDFW RI DUWLILFLDO LQWHOOLJHQFH

RQ FRQVXPHU
V SXUFKDVH LQWHQWLRQ LQ H�UHWDLOLQJ� )RUHVLJKW� ������ SS� �������� GRL�

��������)6�������������

%RGGX� 5� 6� .�� 6DQWRNL� $� $�� .KXUDQD� 6�� .ROL� 3� 9�� 5DL� 5�� 	 $JUDZDO� $� ������� $Q

DQDO\VLV WR XQGHUVWDQG WKH UROH RI PDFKLQH OHDUQLQJ� URERWLFV DQG DUWLILFLDO LQWHOOLJHQFH LQ GLJLWDO

PDUNHWLQJ� 0DWHULDOV 7RGD\� 3URFHHGLQJV� ��� SS� ���������� GRL� ��������M�PDWSU������������

%U\PDQ� $� ������� 6DPKlOOVYHWHQVNDSOLJD PHWRGHU� 8SSO ��� /LEHU�

%XESKDSDQW� -�� 	 %UDQGmR� $� ������� &RQWHQW PDUNHWLQJ UHVHDUFK� $ UHYLHZ DQG UHVHDUFK

DJHQGD� ,QWHUQDWLRQDO -RXUQDO RI &RQVXPHU 6WXGLHV� ������ GRL� ��������LMFV������

&DVLQL� /� 	 5RFFHWWL� 0� ������� )DVKLRQ� 'LJLWDO 7HFKQRORJLHV� DQG $,� ,V WKH ���� 3DQGHPLF

5HDOO\ 'ULYLQJ D 3DUDGLJP 6KLIW" =RQH0RGD -RXUQDO� �� ���� SS� ����� GRL�

��������LVVQ����������������

&HYDOORV $�� HW DO� ������� *HQHUDWLYH $,� 7HFK 5HSRUW�

KWWSV���SXEOLFDWLRQV�LDGE�RUJ�HQ�SXEOLFDWLRQV�HQJOLVK�YLHZHU�7HFK�5HSRUW�*HQHUDWLYH�$,��SGI

&KLQWDODSDWL� 6�� 	 3DQGH\� 6�.� ������� $UWLILFLDO LQWHOOLJHQFH LQ PDUNHWLQJ� $ V\VWHPDWLF

OLWHUDWXUH UHYLHZ� ,QWHUQDWLRQDO -RXUQDO RI 0DUNHW 5HVHDUFK� ������ SS� ������ GRL�

�������������������������
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https://www.arket.com/sv_se/women/knitwear/product.relaxed-wool-dress-black.1205042001.html
https://www.arket.com/sv_se/women/knitwear/product.relaxed-wool-dress-black.1205042001.html
https://publications.iadb.org/en/publications/english/viewer/Tech-Report-Generative-AI-.pdf


&KR� 0�� <XQ� +� 	 .R� (� ������� &RQWDFWOHVV PDUNHWLQJ PDQDJHPHQW RI IDVKLRQ EUDQGV LQ WKH

GLJLWDO DJH� (XURSHDQ 0DQDJHPHQW -RXUQDO� �� ���� SS� �������� GRL� ��������M�HPM������������

'DYHQSRUW� 7�� *XKD� $�� *UHZDO� '�� 	 %UHVVJRWW� 7� ������� +RZ DUWLILFLDO LQWHOOLJHQFH ZLOO

FKDQJH WKH IXWXUH RI PDUNHWLQJ� -RXUQDO RI WKH $FDGHP\ RI 0DUNHWLQJ 6FLHQFH� ��� SS� ������

'RL� ��������V�����������������

'LQJOL� $�� 	 6H\FKHOO� '� ������� 7KH QHZ GLJLWDO QDWLYHV� 6SULQJHU�

GRL��������������������������

7\PRYFKDN�0DNV\PHWV� 2�� .O\PDVK� 0�� 'REURYROVND� 9�� 0RORGHWVND� .�� 	 0DUNRYHWV� 2�

������� 5HYLHZ RI GHILQLWLRQ ©FRQVXPHU H[SHULHQFHª DQG LWV TXDOLWLHV� &RQWURO� 2SWLPLVDWLRQ DQG

$QDO\WLFDO 3URFHVVLQJ RI 6RFLDO 1HWZRUNV � SURFHVVLQJ RI WKH �QG ,QWHUQDWLRQDO :RUNVKRS� /YLY�

8NUDLQH 0D\ �� ����� SS� ��������

'X� 6�� 	 ;LH� &� ������� 3DUDGR[HV RI DUWLILFLDO LQWHOOLJHQFH LQ FRQVXPHU PDUNHWV� (WKLFDO

FKDOOHQJHV DQG RSSRUWXQLWLHV� -RXUQDO RI %XVLQHVV 5HVHDUFK� ���� SS� �������� GRL�

��������M�MEXVUHV������������

(FKHYHUUL� 3�� 	 6NnOpQ� 3� ������� &R�FUHDWLRQ DQG FR�GHVWUXFWLRQ� $ SUDFWLFH�WKHRU\ EDVHG VWXG\

RI LQWHUDFWLYH YDOXH IRUPDWLRQ� 0DUNHWLQJ WKHRU\� ������ SS� �������� GRL�

������������������������

*DUFtD�3HxDOYR� )�� 	 9i]TXH]�,QJHOPR� $� ������� :KDW GR ZH PHDQ E\ *HQ$," $ V\VWHPDWLF

PDSSLQJ RI WKH HYROXWLRQ� WUHQGV� DQG WHFKQLTXHV LQYROYHG LQ *HQHUDWLYH $,� ,QWHUQDWLRQDO

-RXUQDO RI ,QWHUDFWLYH 0XOWLPHGLD DQG $UWLILFLDO ,QWHOOLJHQFH� GRL� ��������LMLPDL������������

*RWL� $�� 4XHUHMHWD�/RPDV� /�� $OPHLGD� $�� *DYLULD GH OD 3XHUWD� -�� 	 /ySH]�GH�,SLxD�

'�������� $UWLILFLDO ,QWHOOLJHQFH LQ %XVLQHVV�WR�&XVWRPHU )DVKLRQ 5HWDLO� $ /LWHUDWXUH 5HYLHZ�

0DWKHPDWLFV� ������� GRL� ��������PDWK��������

� �� �

https://doi.org/10.1177/1470593111408181


*UHZDO� '�� *DXUL� '�� 'DV� *�� $JDUZDO� -�� 	 6SHQFH� 0� ������� 5HWDLOLQJ DQG HPHUJHQW

WHFKQRORJLHV� -RXUQDO RI %XVLQHVV 5HVHDUFK� ���� SS� �������� GRL�

��������-�-%865(6�������������

*U|QURRV� &� ������� 6HUYLFH 0DQDJHPHQW RFK PDUNQDGVI|ULQJ� NXQGRULHQWHUDW OHGDUVNDS L

VHUYLFHNRQNXUUHQVHQ� � XSSO�� /LEHU�

*U|QURRV� &�� 	 9RLPD� 3� ������� &ULWLFDO VHUYLFH ORJLF� PDNLQJ VHQVH RI YDOXH FUHDWLRQ DQG

FR�FUHDWLRQ� -RXUQDO RI WKH $FDGHP\ RI 0DUNHWLQJ 6FLHQFH� ������ SS� �������� GRL�

��������V����������������

+DOHHP� $�� -DYDLG� 0�� 4DGUL� 0� $�� 6LQJK� 5� 3�� 	 6XPDQ� 5� ������� $UWLILFLDO LQWHOOLJHQFH

�$,� DSSOLFDWLRQV IRU PDUNHWLQJ� $ OLWHUDWXUH�EDVHG VWXG\� ,QWHUQDWLRQDO -RXUQDO RI ,QWHOOLJHQW

1HWZRUNV� �� SS� �������� GRL� ��������M�LMLQ������������

+HUPDQQ� (� ������� /HYHUDJLQJ $UWLILFLDO ,QWHOOLJHQFH LQ 0DUNHWLQJ IRU 6RFLDO *RRG²$Q

(WKLFDO 3HUVSHFWLYH� -RXUQDO RI %XVLQHVV (WKLFV� ���� SS� ������ 'RL�

��������V����������������\

+ROOLPDQ� *�� 	 5RZOH\� -� ������� %XVLQHVV WR EXVLQHVV GLJLWDO FRQWHQW PDUNHWLQJ� PDUNHWHUV¶

SHUFHSWLRQV RI EHVW SUDFWLFH� -RXUQDO RI 5HVHDUFK LQ ,QWHUDFWLYH 0DUNHWLQJ� ����� SS� �������GRL�

��������-5,0�������������

+R� -�� 3DQJ� &�� 	 &KR\� &� ������� &RQWHQW PDUNHWLQJ FDSDELOLW\ EXLOGLQJ� D FRQFHSWXDO

IUDPHZRUN� -RXUQDO RI 5HVHDUFK LQ ,QWHUDFWLYH 0DUNHWLQJ� ������ SS� �������� GRL�

��������-5,0�������������

-DDNNROD� (�� +HONNXOD� $�� 	 $DULNND�6WHQURRV� /� ������� 6HUYLFH H[SHULHQFH FR�FUHDWLRQ�

FRQFHSWXDOL]DWLRQ� LPSOLFDWLRQV� DQG IXWXUH UHVHDUFK GLUHFWLRQV� -RXUQDO RI 6HUYLFH 0DQDJHPHQW�

������ SS� �������� GRL� ��������-260�������������

� �� �



-�/LQGHEHUJ� ������� 'LVFRYHU RXU WDNH�RYHU LQ &UDQV 0RQWDQD� WKH VNLLQJ JHP LQ WKH 6ZLVV $OSV

UHQRZQHG IRU LWV VWXQQLQJ ODQGVFDSHV DQG ULFK >«@� >/LQNHG,Q@� �� DSULO�

KWWSV���ZZZ�OLQNHGLQ�FRP�IHHG�XSGDWH�XUQ�OL�DFWLYLW\��������������������� >����������@

-RKQVRQ� 6�� 	 6SDUNV� /� ������� +RZ WR ODXQFK D FRQWHQW PDUNHWLQJ VWUDWHJ\� &3$ 3UDFWLFH

0DQDJHPHQW )RUXP� ����� SS� ����

-RQHV� 3� ������� 0DQDJLQJ FXVWRPHU � FXVWRPHU LQWHUDFWLRQV ZLWKLQ WKH VHUYLFH H[SHULHQFH�

0DQDJHPHQW 5HVHDUFK 1HZV� ������� SS� ������ GRL� ��������HE������

.YDOH� 6� 	 %ULQNPDQ� 6� ������� 'HQ NYDOLWDWLYD IRUVNQLQJVLQWHUYMXQ� � XSSO�� 6WXGHQWOLWWHUDWXU�

/DDPDQHQ� 0�� 	 6NnOpQ� 3� ������� &ROOHFWLYH±FRQIOLFWXDO YDOXH FR�FUHDWLRQ� $ VWUDWHJLF DFWLRQ

ILHOG DSSURDFK� 0DUNHWLQJ 7KHRU\� ������ SS� �������� GRL� ����������������������

/D/D/DQG�������� <RXU �' GHVLJQV RQ OLIHOLNH $,�PRGHOV� KWWSV���ODODODQG�DL� >����������@

/DUVVRQ� 6�� 	 +HLQW]� )� ������� 7UDQVSDUHQF\ LQ DUWLILFLDO LQWHOOLJHQFH� ,QWHUQHW 3ROLF\ 5HYLHZ�

����� GRL� ��������������������

/HYL 6WUDXVV 	 &R ������� /6	&R� SDUWQHUV ZLWK /DODODQG $,�

KWWSV���ZZZ�OHYLVWUDXVV�FRP������������OVFR�SDUWQHUV�ZLWK�ODODODQG�DL� >����������@

/X� +�3�� &KHQJ� +�/�� 7]RX� -�&�� &KHQ� &�6� ������� 7HFKQRORJ\ URDGPDS RI $, DSSOLFDWLRQV LQ

WKH UHWDLO LQGXVWU\� 7HFKQRORJLFDO )RUHFDVWLQJ DQG 6RFLDO &KDQJH� ���� GRL�

��������M�WHFKIRUH������������

0DUWtQH]�/ySH]� )� -�� $QD\D�6iQFKH]� 5�� )HUQiQGH] *LRUGDQR� 0�� 	 /RSH]�/RSH]� '� �������

%HKLQG LQIOXHQFHU PDUNHWLQJ� NH\ PDUNHWLQJ GHFLVLRQV DQG WKHLU HIIHFWV RQ IROORZHUV¶ UHVSRQVHV�

-RXUQDO RI 0DUNHWLQJ 0DQDJHPHQW� ����±��� SS� ���±���� GRL�

���������������;�������������

� �� �

https://www.linkedin.com/feed/update/urn:li:activity:7187004095562477569/
https://doi.org/10.1108/eb028434
https://lalaland.ai/
https://www.levistrauss.com/2023/03/22/lsco-partners-with-lalaland-ai/


0RVWDJKHO� 5�� 2JKD]L� 3�� 3DULGD� 9�� 	 6RKUDESRXU� 9� ������� 'LJLWDOL]DWLRQ GULYHQ UHWDLO

EXVLQHVV PRGHO LQQRYDWLRQ� (YDOXDWLRQ RI SDVW DQG DYHQXHV IRU IXWXUH UHVHDUFK WUHQGV� -RXUQDO RI

%XVLQHVV 5HVHDUFK� ���� SS� �������� GRL� ��������M�MEXVUHV������������

1DLU� .� 	 *XSWD� 5� ������� $SSOLFDWLRQ RI $, WHFKQRORJ\ LQ PRGHUQ GLJLWDO PDUNHWLQJ

HQYLURQPHQW� :RUOG -RXUQDO RI (QWUHSUHQHXUVKLS� 0DQDJHPHQW DQG 6XVWDLQDEOH 'HYHORSPHQW�

������ SS� �������� GRL���������:-(06'�������������

2SHQ $,� ������� +HOOR *37��R� KWWSV���RSHQDL�FRP�LQGH[�KHOOR�JSW��R� >����������@

5DQLHUL� $�� 'L %HUQDUGR� ,�� 	 0HOH� &� ������� 6HUYLQJ FXVWRPHUV WKURXJK FKDWERWV� SRVLWLYH

DQG QHJDWLYH HIIHFWV RQ FXVWRPHU H[SHULHQFH� -RXUQDO RI 6HUYLFH 7KHRU\ DQG 3UDFWLFH� �� ���� SS�

�������� GRL� ��������-673�������������

5DQMDQ� .�5� 	 5HDG� 6� ������� 9DOXH FR�FUHDWLRQ� FRQFHSW DQG PHDVXUHPHQW� -� RI WKH $FDG�

0DUN� 6FL� ��� SS� �������� GRL� ��������V����������������

5DWKRUH� %� ������� $, DQG WKH )XWXUH RI (WKLFDO )DVKLRQ 0DUNHWLQJ� $ &RPSUHKHQVLYH $QDO\VLV

RI 6XVWDLQDEOH 0HWKRGV DQG &RQVXPHU (QJDJHPHQW� (GX]RQH� ,QWHUQDWLRQDO 3HHU

5HYLHZHG�5HIHUHHG 0XOWLGLVFLSOLQDU\ -RXUQDO� ����� SS� ������

5DWKRUH� %� ������� )DVKLRQ7UDQVIRUPDWLRQ ���� %H\RQG 'LJLWDOL]DWLRQ 	 0DUNHWLQJ LQ )DVKLRQ

,QGXVWU\� (GX]RQH� ,QWHUQDWLRQDO 3HHU 5HYLHZHG�5HIHUHHG 0XOWLGLVFLSOLQDU\ -RXUQDO� ������ SS�

������ GRL� ���������HLSUPM�Y��L�����

5HFRPPHQG ������� +RZ $626 XWLOLVHV $, WR VXJJHVW \RXU QH[W SXUFKDVH�

KWWSV���UHFRPPHQG�SUR�KRZ�DVRV�XWLOLVHV�DL�WR�VXJJHVW�\RXU�QH[W�SXUFKDVH� >����������@

5HQQVWDP� -� 	 :lVWHUIRUV� '� ������� )UnQ VWRII WLOO VWXGLH� /XQG� 6WXGHQWOLWWHUDWXU $%�

� �� �

https://openai.com/index/hello-gpt-4o/
https://recommend.pro/how-asos-utilises-ai-to-suggest-your-next-purchase/


5RZOH\� -� ������� 8QGHUVWDQGLQJ GLJLWDO FRQWHQW PDUNHWLQJ� -RXUQDO RI 0DUNHWLQJ 0DQDJHPHQW�

�������� SS� �������� GRL� �����������������;������

6FKPLWW� %�� %UDNXV� -� -�� 	 =DUDQWRQHOOR� /� ������� )URP H[SHULHQWLDO SV\FKRORJ\ WR FRQVXPHU

H[SHULHQFH� -RXUQDO RI &RQVXPHU 3V\FKRORJ\� ������ SS� �������� 'RL�

��������M�MFSV������������

6FKPLWW� %�� 	 =DUDQWRQHOOR� /� ������� &RQVXPHU H[SHULHQFH DQG H[SHULHQWLDO PDUNHWLQJ� $

FULWLFDO UHYLHZ� 5HYLHZ RI PDUNHWLQJ 5HVHDUFK� ��� SS� ������ GRL�

��������6�������������������������

6KDPLP� $�� 	 *KD]DOL� =� ������� $ &RQFHSWXDO 0RGHO IRU 'HYHORSLQJ &XVWRPHU 9DOXH

&R�&UHDWLRQ %HKDYLRXU LQ 5HWDLOLQJ� *OREDO %XVLQHVV 	 0DQDJHPHQW 5HVHDUFK� $Q ,QWHUQDWLRQDO

-RXUQDO � ����� SS� ��������

6LOYD� (�� 	 %RQHWWL� )� ������� 'LJLWDO KXPDQV LQ IDVKLRQ� :LOO FRQVXPHUV LQWHUDFW"� -RXUQDO RI

5HWDLOLQJ DQG &RQVXPHU 6HUYLFHV� ��� GRL� ��������M�MUHWFRQVHU�������������

6LOYHVWUL� %� ������� 7KH )XWXUH RI )DVKLRQ� +RZ WKH 4XHVW IRU 'LJLWL]DWLRQ DQG WKH 8VH RI

$UWLILFLDO ,QWHOOLJHQFH DQG ([WHQGHG 5HDOLW\ :LOO 5HVKDSH WKH )DVKLRQ ,QGXVWU\ $IWHU &29,'����

=RQH0RGD -RXUQDO� ������ SS� ������ GRL� ��������,661�����������������

7KLOOH� 3�+�� 5RWWHDX� /�� 	 :HEVWHU� )� ������� 0RUH WKDQ ZRUGV� PHWKRGV WR HOLFLW WDON LQ

LQWHUYLHZV� )DPLO\ SUDFWLFH� ������ SS� �������� GRL� ��������IDPSUD�FPDE���

YDQ (VFK� 3�� 	 6WHZDUW %ODFN� -� ������� $UWLILFLDO LQWHOOLJHQFH �$,�� UHYROXWLRQL]LQJ GLJLWDO

PDUNHWLQJ� $XVWUDODVLDQ 0DUNHWLQJ -RXUQDO� ������ SS� �������� GRL�

�������������������������

� �� �



9ODþLü� %�� &RUER� /�� &RVWD H 6LOYD� 6� 	 'DELü� 0� ������� 7KH HYROYLQJ UROH RI DUWLILFLDO

LQWHOOLJHQFH LQ PDUNHWLQJ� $ UHYLHZ DQG UHVHDUFK DJHQGD� -RXUQDO RI %XVLQHVV 5HVHDUFK� ���� SS�

�������� GRL� ��������M�MEXVUHV������������

9RJXH ������� ([DFWO\ :KDW ,V &RS\� WKH )LUVW $,�3RZHUHG )DVKLRQ 0DJD]LQH� 7U\LQJ WR 3URYH"�

KWWSV���ZZZ�YRJXH�FRP�DUWLFOH�H[DFWO\�ZKDW�LV�FRS\�WKH�ILUVW�DL�SRZHUHG�IDVKLRQ�PDJD]LQH�WU\L

QJ�WR�SURYH >����������@�

:DGKDZDQ� 1� 	 6HWK� $� ������� 7HFKQRORJ\ 5HYROXWLRQL]LQJ 5HWDLO 3UDFWLFHV LQ 'LJLWDO (UD�

,QWHUQDWLRQDO -RXUQDO RI 5HFHQW 5HVHDUFK $VSHFWV� SS� ������

:DKLG� 5�� 0HUR� -� 	 5LWDOD� 3� ������� (GLWRULDO� :ULWWHQ E\ &KDW*37� LOOXVWUDWHG E\

0LGMRXUQH\� JHQHUDWLYH $, IRU FRQWHQW PDUNHWLQJ� $VLD 3DFLILF -RXUQDO RI 0DUNHWLQJ DQG

/RJLVWLFV� �� ���� SS� ���������� GRL� ��������$3-0/������������

:DONHU� -� /� ������� 6HUYLFH HQFRXQWHU VDWLVIDFWLRQ� FRQFHSWXDOL]HG� -RXUQDO RI 6HUYLFHV

0DUNHWLQJ� ����� SS� ����� GRL� �������������������������

=RX� ;�� 	 :RQJ� :� ������� I$VK,RQ DIWHU IDVKLRQ� $ 5HSRUW RI $, LQ )DVKLRQ� DU;LY SUHSULQW

DU;LY������������ GRL� ���������DU;LY�����������

� �� �

https://www.vogue.com/article/exactly-what-is-copy-the-first-ai-powered-fashion-magazine-trying-to-prove
https://www.vogue.com/article/exactly-what-is-copy-the-first-ai-powered-fashion-magazine-trying-to-prove


%LODJRU

%LODJD � � H[HPSHOELOG Sn $,�JHQHUHUDG NDPSDQM DY I|UHWDJHW $LP¶Q

+lPWDG IUnQ� KWWSV���ZZZ�DLPQ�VH�FROOHFWLRQV���������"RIIVHW �� >����������@

� �� �

https://www.aimn.se/collections/23-10-26?offset=24


%LODJD � � H[HPSHOELOG Sn $,�JHQHUHUDG NDPSDQM DY I|UHWDJHW $LP¶Q

+lPWDG IUnQ� KWWSV���ZZZ�DLPQ�VH�EORJV�QHZV�DLPQ�UHOHDVHV�ILUVW�VNL�FROOHFWLRQ�DL�FDPSDLJQ

>����������@

� �� �

https://www.aimn.se/blogs/news/aimn-releases-first-ski-collection-ai-campaign


%LODJD � � SHUVRQOLJW PDLOVYDU PHG EHNUlIWHOVH IUnQ I|UHWDJHW $LP¶Q

� �� �



%LODJD � � H[HPSHOELOGHU Sn PlQVNOLJW JHQHUHUDG NDPSDQM DY I|UHWDJHW -�/LQGHEHUJ

+lPWDG IUnQ� KWWSV���ZZZ�OLQNHGLQ�FRP�IHHG�XSGDWH�XUQ�OL�DFWLYLW\���������������������

>����������@

� �� �

https://www.linkedin.com/feed/update/urn:li:activity:7187004095562477569/


%LODJD � � H[HPSHOELOG Sn $,�JHQHUHUDGH SURGXNWUHNRPPHQGDWLRQHU DY I|UHWDJHW

$626 �EDVHUDW Sn HQ DY IRUVNDUQDV SHUVRQOLJD NXQGGDWD�

+lPWDG IUnQ�

KWWSV���ZZZ�DVRV�FRP�VH�WRSPDQ�WRSPDQ�OMXVEUXQ�VWLFNDG�RFK�WH[WXUHUDG�SLNHWURMD�PHG�YDJLJD�

UDQGHU�SUG����������"FWDUHI ZH�UHFRPPHQG�FDURXVHOB�	IHDWXUHUHI� ZH�UHFRPPHQG�SHUV

>����������@

� �� �

https://www.asos.com/se/topman/topman-ljusbrun-stickad-och-texturerad-piketroja-med-vagiga-rander/prd/205561833?ctaref=we+recommend+carousel_2&featureref1=we+recommend+pers
https://www.asos.com/se/topman/topman-ljusbrun-stickad-och-texturerad-piketroja-med-vagiga-rander/prd/205561833?ctaref=we+recommend+carousel_2&featureref1=we+recommend+pers


%LODJD � � LKRSNOLSS DY $,�JHQHUHUDGH ELOGHU VRP ILQQV L &23< 0$*$=,1(

+lPWDG IUnQ�

KWWSV���ZZZ�YRJXH�FRP�DUWLFOH�H[DFWO\�ZKDW�LV�FRS\�WKH�ILUVW�DL�SRZHUHG�IDVKLRQ�PDJD]LQH�WU\L

QJ�WR�SURYH >����������@

� �� �

https://www.vogue.com/article/exactly-what-is-copy-the-first-ai-powered-fashion-magazine-trying-to-prove
https://www.vogue.com/article/exactly-what-is-copy-the-first-ai-powered-fashion-magazine-trying-to-prove


%LODJD � � H[HPSHOELOG Sn $,�JHQHUHUDG PRGHOOELOG

+lPWDG IUnQ� KWWSV���ZZZ�OHYLVWUDXVV�FRP������������OVFR�SDUWQHUV�ZLWK�ODODODQG�DL�

>����������@

� �� �

https://www.levistrauss.com/2023/03/22/lsco-partners-with-lalaland-ai/


%LODJD � � H[HPSHOELOG Sn PlQVNOLJW JHQHUHUDG PRGHOOELOG DY I|UHWDJHW $5.(7

+lPDG IUnQ�

KWWSV���ZZZ�DUNHW�FRP�VYBVH�ZRPHQ�MHDQV�SURGXFW�KHDWKHU�ORRVH�MHDQV�EOXH������������KWPO

>����������@

� �� �

https://www.arket.com/sv_se/women/jeans/product.heather-loose-jeans-blue.1218171001.html


%LODJD � � H[HPSHOELOG Sn $,�JHQHUHUDG PRGHOOELOG

+lPWDG IUnQ� KWWSV���ODODODQG�DL� >����������@

� �� �

https://lalaland.ai/


%LODJD �� � H[HPSHOELOG Sn PlQVNOLJW JHQHUHUDG PRGHOOELOG DY I|UHWDJHW $5.(7

+lPWDG IUnQ�

KWWSV���ZZZ�DUNHW�FRP�VYBVH�ZRPHQ�NQLWZHDU�SURGXFW�UHOD[HG�ZRRO�GUHVV�EODFN������������KW

PO� >����������@�

� �� �

https://www.arket.com/sv_se/women/knitwear/product.relaxed-wool-dress-black.1205042001.html
https://www.arket.com/sv_se/women/knitwear/product.relaxed-wool-dress-black.1205042001.html


%LODJD �� � H[HPSHO Sn PlQVNOLJW JHQHUHUDG SURGXNWEHVNULYQLQJ DY I|UHWDJHW $73

$WHOLHU
³3UDLD LV D WLPHOHVV HYHU\GD\ DQNOH ERRW ZLWK D FRPIRUWDEOH EORFN KHHO� ,W¶V FUDIWHG IURP 7XVFDQ

VXHGH ZKLFK LV EHQHILFLDO EHFDXVH� ,W¶V GXUDEOH DQG FRPIRUWDEOH� VXSSOH DQG VRIW� ,W¶V OX[XULRXV

ZLWKRXW EHLQJ GHOLFDWH RU VHQVLWLYH� +HHO KHLJKW ��� FP� 7UXH WR VL]H´

+lPWDG IUnQ� KWWSV���DWSDWHOLHU�FRP�SURGXFWV�SUDLD�EODFN�VXHGH�DQNOH�ERRWV >����������@

� �� �

https://atpatelier.com/products/praia-black-suede-ankle-boots


%LODJD �� � SHUVRQOLJW PDLOVYDU PHG EHNUlIWHOVH IUnQ I|UHWDJHW $73 $WHOLHU

� �� �



%LODJD �� � H[HPSHO Sn $,�JHQHUHUDG SURGXNWEHVNULYQLQJ
³7KH 3UDLD LV D FODVVLF HYHU\GD\ DQNOH ERRW IHDWXULQJ D FRPIRUWDEOH EORFN KHHO� 0DGH IURP

7XVFDQ VXHGH� LW RIIHUV VHYHUDO DGYDQWDJHV� LW
V ERWK GXUDEOH DQG FRPIRUWDEOH� DV ZHOO DV VRIW DQG

SOLDEOH� 7KLV OX[XULRXV PDWHULDO LV UREXVW� ZLWKRXW EHLQJ RYHUO\ GHOLFDWH RU VHQVLWLYH� 7KH KHHO

PHDVXUHV ��� FP LQ KHLJKW� DQG WKH ERRW ILWV WUXH WR VL]H�´

� �� �



%LODJD �� � ,QWHUYMXJXLGH

,QIRUPDWLRQ RP VDPW\FNH� V\IWH VDPW EDNJUXQGVLQIRUPDWLRQ RP LQQHKnOOVPDUNQDGVI|ULQJ

)|U GLQ YHWVNDS NRPPHU YL DWW DQYlQGD PDWHULDOHW L IRUVNQLQJVV\IWH�

Ɣ bU GHW RNHM I|U GLJ DWW YL DQYlQGHU GLQD VYDU I|U YnU IRUVNQLQJ"

Ɣ bU GHW RNHM DWW YL VSHODU LQ GLJ XQGHU LQWHUYMXQ"

6\IWHW PHG LQWHUYMXQ lU DWW VDPOD PDWHULDO I|U DWW NXQQD EHVYDUD YnUW IRUVNQLQJVJDS L XSSVDWVHQ�

*DSHW LQEHJULSHU DWW LGHQWLILHUD NRQVXPHQWHQV XSSOHYHOVH DY LPSOHPHQWHULQJHQ DY $, L

LQQHKnOOVPDUNQDGVI|ULQJ L PRGHEUDQVFKHQ� 0nOHW PHG LQWHUYMXQ lU DWW VNDSD HQ I|UVWnHOVH I|U

NRQVXPHQWHQV XSSOHYHOVH DY lPQHVRPUnGHW�

,QWHUYMXQ NRPPHU DWW Jn WLOO Sn GHW YLVHW DWW YL NRPPHU DWW VWlOOD IUnJRU XWLIUnQ ROLND WHPDQ� 6HGDQ

NRPPHU lYHQ ELOGHU DWW YLVDV I|U GLJ VRP NDQ IXQJHUD VRP HWW KMlOSPHGHO� 6RP GX YHW� lU

LQWHUYMXQ IULYLOOLJ RFK GX InU GlUI|U DYEU\WD GHQ QlU GX YLOO� +lU InU GX lYHQ HWW

VDPW\FNHVIRUPXOlU GlU GX lYHQ VNULIWOLJW NDQ OlVD RP YDG GLQ PHGYHUNDQ LQQHElU� 'X InU JlUQD

VLJQHUD RP GHW NlQQV RNHM�

bPQHW VRP NRPPHU DWW EHU|UDV lU EODQG DQQDW LQQHKnOOVPDUNQDGVI|ULQJ� lYHQ LJHQNlQW VRP

FRQWHQW PDUNHWLQJ Sn HQJHOVND� ,QQHKnOOVPDUNQDGVI|ULQJ lU HQ GHO DY PDUNQDGVI|ULQJ LQRP

I|UHWDJ VRP DQYlQGV I|U DWW SURILOHUD I|UHWDJHW JHQWHPRW GHUDV NRQVXPHQWHU�

,QQHKnOOVPDUNQDGVI|ULQJHQ lU LQWH WLOO I|U DWW YHUND NUlQJDQGH� HOOHU VlOMLJW� XWDQ DQYlQGV VQDUDUH

I|U DWW VNDSD XSSPlUNVDPKHW NULQJ I|UHWDJHW RFK SURGXNWHU RFK�HOOHU WMlQVWHU VDPW NDPSDQMHU�

,QQHKnOOVPDUNQDGVI|ULQJHQ lU RIWD LQULNWDG WLOO HQ VSHFLILN PnOJUXSS� 'HW NDQ WH[ LQEHJULSD

FRS\ZULWLQJ� SURGXNWUHNRPPHQGDWLRQHU� NDPSDQMHU RFK Q\KHWVEUHY�

,QOHGDQGH IUnJRU

%HUlWWD OLWH NRUW RP GLJ VMlOY

Ɣ +XU JDPPDO lU GX"

Ɣ 9DG lU GLQ V\VVHOVlWWQLQJ"
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Ɣ 9LONHW N|Q LGHQWLILHUDU GX GLJ VRP"

7HPDIUnJRU

%DNJUXQGVIUnJRU RP PDUNQDGVI|ULQJ

Ɣ 8SSOHYHU GX DWW GX XWVlWWV I|U PDUNQDGVI|ULQJ"

ż 2P MD� PHU HOOHU PLQGUH L QnJRQ VSHFLILN IRUP"

Ɣ )|UXWRP GHQ EDNJUXQGVIDNWD YL JDY L E|UMDQ DY VDPWDOHW RP LQQHKnOOVPDUNQDGVI|ULQJ� KDU

GX QnJRQ DQQDQ WLGLJDUH NXQVNDS LQRP RPUnGHW"

ż 2P MD� YLOO GX EHUlWWD OLWH RP GHW"

0DUNQDGVI|ULQJ RFK $,

Ɣ 9DG lU GLQ DOOPlQQD XSSIDWWQLQJ RP $," +XU VNXOOH GX EHVNULYD GLQ I|UVWnHOVH I|U GHW"

Ɣ 3n YLONHW VlWW WURU GX DWW $, DQYlQGV LQRP PDUNQDGVI|ULQJ"

Ɣ 7URU GX DWW GX XWVlWWV I|U $,�JHQHUHUDG PDUNQDGVI|ULQJ RQOLQH L PRGHEUDQVFKHQ"

ż 2P MD� KXU PlUNHU GX DY DWW GX XWVlWWV I|U $,�JHQHUHUDG PDUNQDGVI|ULQJ L

PRGHEUDQVFKHQ"

,QQHKnOOVPDUNQDGVI|ULQJ � 0HGYHWHQKHW RFK H[SRQHULQJ LQRP PRGHEUDQVFKHQ

Ɣ +DU GX XSSOHYW LQQHKnOOVPDUNQDGVI|ULQJ LQRP PRGHEUDQVFKHQ VRP GX PLVVWlQNHU KDU

YDULW SURGXFHUDG PHG KMlOS DY $,"

ż 2P MD� L YLONHQ IRUP RFK KXU PLVVWlQNWH GX GHW"

,QQHKnOOVPDUNQDGVI|ULQJ RFK $,

%LOGHU Sn VNLGNDPSDQM YLVDV XSS �ELODJD ������

Ɣ 8SSOHYHU GX DWW GX EOLU XWVDWW I|U $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ L

PRGHEUDQVFKHQ" 8WLIUnQ DWW GX QX VHWW ELOGHUQD�

ż 2P MD� NDQ GX EHVNULYD GLQ XSSOHYHOVH"

Ɣ +XU UHDJHUDU GX�VNXOOH GX UHDJHUD QlU GX LQVHU DWW HWW LQQHKnOO GX XSSIDWWDW lU VNDSDW DY

$,"
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%LOGHU Sn &23< 0DJD]LQH YLVDV XSS �ELODJD ��

Ɣ 9DG NlQQHU GX QlU GX VHU GHVVD ELOGHU"

,QQHKnOOVPDUNQDGVI|ULQJ � SHUVRQDOLVHULQJ RFK UHOHYDQV

%LOGHU Sn $626 SURGXNWUHNRPPHQGDWLRQHU YLVDV XSS �ELODJD ��

Ɣ 7\FNHU GX DWW LQQHKnOOVPDUNQDGVI|ULQJ lU PHU HOOHU PLQGUH SHUVRQDOLVHUDG PHG KMlOS DY

$," ([HPSHOYLV� SHUVRQOLJD PDLO IUnQ PRGHI|UHWDJ RFK SURGXNWUHNRPPHQGDWLRQHU RQOLQH�

Ɣ 7URU GX DWW LQQHKnOOVPDUNQDGVI|ULQJ JHQHUHUDG DY $, I|UElWWUDU UHOHYDQVHQ L GHW LQQHKnOO

VRP ULNWDV WLOO GLJ"

Ɣ bU GX EHNYlP PHG DWW I|UHWDJ NDQ DQYlQGD GLQ SHUVRQOLJD GDWD I|U DWW VNDSD PHU

SHUVRQDOLVHUDW LQQHKnOO WLOO GLJ"

0RGHOOELOGHU YLVDV XSS �ELODJD ���� �� ���

,QQHKnOOVPDUNQDGVI|ULQJ � PRGHOOELOGHU

Ɣ 9LONHQ DY ELOGHUQD WURU GX lU JHQHUHUDG DY $, RFK LQWH"

Ɣ 7\FNHU GX DWW $,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ lU PHU HOOHU PLQGUH DXWHQWLVN lQ HQ

PlQVNOLJW JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ"

ż 9DUI|U W\FNHU GX GHW"

Ɣ 7\FNHU GX DWW GHW ILQQV HQ NYDOLWHWVVNLOOQDG PHOODQ $,�JHQHUHUDW LQQHKnOO MlPI|UW PHG

PlQVNOLJW VNDSDW LQQHKnOO"

Ɣ )LQQV GHW VLWXDWLRQHU VRP GX VNXOOH I|UHGUD PlQVNOLJW VNDSDW LQQHKnOO MlPI|UW PHG $,�

JHQHUHUDW"

%LOGHU Sn SURGXNWEHVNULYQLQJDU YLVDV XSS �ELODJD �� RFK ���

,QQHKnOOVPDUNQDGVI|ULQJ � SURGXNWEHVNULYQLQJDU

Ɣ 9LONHQ DY SURGXNWEHVNULYQLQJDUQD WURU GX lU JHQHUHUDG DY $, RFK LQWH"
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Ɣ 7\FNHU GX DWW GHQ $,�JHQHUHUDGH lU PHU HOOHU PLQGUH WURYlUGLJ lQ PlQVNOLJW JHQHUHUDG

LQQHKnOOVPDUNQDGVI|ULQJ"

ż 9DUI|U W\FNHU GX GHW"

Ɣ 7\FNHU GX DWW GHW lU ElWWUH HOOHU VlPUH PHG $,�JHQHUHUDW LQQHKnOO MlPI|UW PHG PlQVNOLJW

VNDSDW LQQHKnOO"

,QQHKnOOVPDUNQDGVI|ULQJ � WUDQVSDUHQV

Ɣ 2P I|UHWDJ DQYlQGHU VLJ DY $, QlU GH JHQHUHUDU LQQHKnOO� W\FNHU GX DWW GH ERUGH VNULYD XW

GHW"

ż 9LOO GX DOOWLG YHWD RP GHW lU $,�JHQHUHUDW YV LQWH"

Ɣ 6NXOOH GLQ XSSOHYHOVH I|UlQGUDV JHQWHPRW HWW I|UHWDJ VRP DQYlQGHU $,�JHQHUHUDW LQQHKnOO

LIDOO GH LQWH VNUHY XW DWW GH DQYlQGHU $, L VLQ LQQHKnOOVPDUNQDGVI|ULQJ"

Ɣ +XU SnYHUNDV GLQ WLOOLW WLOO HWW YDUXPlUNH VRP DQYlQGHU VLJ DY $, L VLQ

LQQHKnOOVPDUNQDGVI|ULQJ"

$YVOXWDQGH IUnJRU

Ɣ 9LOND VHU GX VRP GH IUlPVWD I|U� RFK QDFNGHODU PHG $,�JHQHUHUDW LQQHKnOO L

PRGHEUDQVFKHQ"

Ɣ 7URU GX DWW LQQHKnOOVPDUNQDGVI|ULQJHQ L PRGHEUDQVFKHQ NRPPHU DWW SnYHUNDV DY $, L

IUDPWLGHQ"

ż 2P GH WURU DWW GH NRPPHU DWW SnYHUNDV� KXU WURU GX DWW QL VRP NRQVXPHQWHU

NRPPHU DWW SnYHUNDV DY GHQ $,�JHQHUHUDGH LQQHKnOOVPDUNQDGVI|ULQJHQ IUDP|YHU"

Ɣ 7URU GX DWW NRQVXPHQWHU NRPPHU DWW PlUND DY GHQ $,�JHQHUHUDGH

LQQHKnOOVPDUNQDGVI|ULQJHQ"

ż 2P MD� WURU GX DWW GH NRPPHU DWW VH VNLOOQDG Sn GHQ $,�JHQHUHUDGH

LQQHKnOOVPDUNQDGVI|ULQJHQ RFK GHQ PlQVNOLJW JHQHUHUDGH"

Ɣ 7URU GX DWW GLQ XSSOHYHOVH KDGH YDULW DQQRUOXQGD LIDOO GX KDGH PHU NXQVNDS NULQJ RPUnGHW

$,"

Ɣ +DU GX QnJRW PHU GX YLOO WLOOlJJD HOOHU KDU GX QnJUD |YULJD IUnJRU"

7DFND I|U RVV RFK DWW SHUVRQHQ WRJ VLJ WLG�
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%LODJD �� � 6DPW\FNHVIRUPXOlU

6DPW\FNH WLOO GHOWDJDQGH L LQWHUYMX I|U H[DPHQVDUEHWH YLG /XQGV 8QLYHUVLWHW� LQVWLWXWLRQHQ I|U
WMlQVWHYHWHQVNDS

6\IWHW PHG LQWHUYMXQ lU DWW VDPOD PDWHULDO I|U DWW NXQQD EHVYDUD IRUVNQLQJVJDSHW L XSSVDWVHQ� *DSHW LQEHJULSHU DWW

LGHQWLILHUD NRQVXPHQWHUV LQVWlOOQLQJ WLOO LPSOHPHQWHULQJ DY $, L LQQHKnOOVPDUNQDGVI|ULQJ� 0nOHW PHG LQWHUYMXQ lU

DWW VNDSD HQ I|UVWnHOVH I|U KXU NRQVXPHQWHUQD XSSOHYHU lPQHVRPUnGHW�

,QWHUYMXQ NRPPHU DWW YDUD DY VHPLVWUXNWXUHUDG VWUXNWXU GlU IUDPI|UDOOW |SSQD IUnJRU VWlOOV XWLIUnQ ROLND WHPDQ� )|U

DWW VNDSD HQ W\GOLJDUH I|UVWnHOVH NRPPHU GX DWW In WD GHO DY ROLND ELOGHU RFK WH[WHU VRP GX VHGDQ VNDOO NRPPHQWHUD�

'X KDU QlU VRP KHOVW P|MOLJKHW DWW DYEU\WD LQWHUYMXQ RP GX |QVNDU� 6DPW\FNHVIRUPXOlUHW LQJULSHU DWW GX lU RNHM

PHG DWW YL VSHODU LQ VDPWDOHW I|U DWW VHGDQ NXQQD WUDQVNULEHUD RFK DQYlQGD VYDUHQ L YnU IRUVNQLQJ� ,QVSHOQLQJHQ

NRPPHU LQWH DWW VNLFNDV YLD LQWHUQHW XWDQ I|UYDUDV DY RVV PHG VW|UVWD P|MOLJD VlNHUKHW� 7UDQVNULEHULQJHQ NRPPHU

DWW XWI|UDV PDQXHOOW DY DQWLQJHQ 7LQGUD $QGHUVVRQ HOOHU 3KLOLSSD 5DVPXVVRQ 3HWWHUVVRQ�

'X NRPPHU DWW YDUD DQRQ\P PHQ XSSJLIWHU VRP NRPPHU DWW EHKDQGODV lU� nOGHU� N|Q� V\VVHOVlWWQLQJ VDPW DWW GX lU

ERVDWW L /XQG� 6YHULJH�

9DUNHQ LQVSHOQLQJ HOOHU DQGUD XSSJLIWHU NRPPHU DWW GHODV PHG HQ WUHGMH SDUW� )|U DWW XQGHUOlWWD I|U GHQ VOXWOLJD

PRWWDJDUHQ NRPPHU GX VRP UHVSRQGHQW In HWW SnKLWWDW QDPQ DY RVV VRP IRUVNDUH�

8QGHUVNULIW DY RVV IRUVNDUH DWW YL EHKDQGODU GLQD XSSJLIWHU NRUUHNW

2UW 8QGHUVNULIW

'DWXP 1DPQI|UW\GOLJDQGH

2UW 8QGHUVNULIW

'DWXP 1DPQI|UW\GOLJDQGH

-DJ VDPW\FNHU KlUPHG DWW PHGYHUND L H[DPHQVDUEHWH RP NRQVXPHQWHUV LQVWlOOQLQJ WLOO

$,�JHQHUHUDG LQQHKnOOVPDUNQDGVI|ULQJ�

2UW 8QGHUVNULIW

'DWXP 1DPQI|UW\GOLJDQGH
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