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$EVWUDFWb
,Q WKH JOREDO HQYLURQPHQW� FOLPDWH FKDQJH LV ZLGHO\ GLVFXVVHG DV D VHULRXV WKUHDW WR WKHb b b b b b b b b b b b b b b

ZRUOG DV ZH NQRZ LW WRGD\� ,Q ���� ��� FRXQWULHV VLJQHG WKH 3DULV $JUHHPHQW DQG WKXVb b b b b b b b b b b b b b b b

DJUHHG WR GHFUHDVH WKH JOREDO &2�� HPLVVLRQV� ,W LV HVWLPDWHG WKDW ��� RI WKH JOREDO &2��b b b b b b b b b b b b b b b b

HPLVVLRQV FRPH IURP WKH FRQVWUXFWLRQ LQGXVWU\� DQG ZDVWH SURGXFWV IURP EXLOGLQJV DFFRXQWVb b b b b b b b b b b b

IRU RQH WKLUG RI DOO ZDVWH SURGXFHG LQ 'HQPDUN� +LVWRULFDOO\ DURXQG ��� RI WKH 'DQLVKb b b b b b b b b b b b b b b

FRQVWUXFWLRQ ZDVWH LV UHFRYHUHG RU UHF\FOHG XVLQJ PHWKRGV OLNH ODQGILOOLQJ� +RZHYHU� WKLV LVb b b b b b b b b b b b b

DQ XQQHFHVVDU\ GRZQF\FOLQJ RI PDQ\ PDWHULDOV WKDW FRXOG EH UHXVHG GLUHFWO\ LQ RWKHUb b b b b b b b b b b b b

FRQVWUXFWLRQV� 7KLV SUREOHP RI XQQHFHVVDU\ GRZQF\FOLQJ RI EXLOGLQJ PDWHULDOV OHDGV XV WRb b b b b b b b b b b b

WKH SUHPLVH IRU WKLV SURMHFW� ZKLFK LV ZK\ LW LV QRW D PRUH ZLGHVSUHDG SUDFWLFH WR UHXVH ROGb b b b b b b b b b b b b b b b b b

EXLOGLQJ PDWHULDOV LQ QHZ EXLOGLQJV� :H KDYH FKRVHQ EULFNV DV RXU IRFXV PDWHULDO EHFDXVHb b b b b b b b b b b b b b

WKH WHFKQRORJ\ IRU SUHSDULQJ EULFNV IRU UHXVH LV DOUHDG\ GHYHORSHG� DQG WKXV WKH SULPDU\b b b b b b b b b b b b b b

EDUULHU IRU ZLGHVSUHDG XVH LV VRFLDO UDWKHU WKDQ WHFKQLFDO� :H IRFXV RQ UHODWLRQV UHJDUGLQJb b b b b b b b b b b b b b

WKH XVH RI UHXVHG EULFNV EHWZHHQ WKH GHYHORSHU 3HQVLRQ'DQPDUN DQG FRQWUDFWRU *DPOHb b b b b b b b b b b b

0XUVWHQ� 7KURXJKRXW WKH SURMHFW� ZH KDYH LQWHUYLHZHG NH\ UHSUHVHQWDWLYHV IURP WKHVHb b b b b b b b b b b

FRPSDQLHV� 7KLV KDV JLYHQ XV D QXDQFHG YLHZ RI WKH LQGXVWU\ SUDFWLFHV DQG DOORZHG XV WRb b b b b b b b b b b b b b b b

JDLQ LQVLJKW LQWR VRPH RI WKH ZHDN SRLQWV RI WKH FXUUHQW LQGXVWU\ DQG WKHLU SUDFWLFHV� 7KHb b b b b b b b b b b b b b b b

LQWHUYLHZV ZHUH XVHG WR DQDO\]H WKH LQGXVWU\ SUDFWLFHV XVLQJ (YHUHWW 5RJHUVȢ WKHRU\ RQb b b b b b b b b b b b b

DWWULEXWHV RI LQQRYDWLRQV DQG WKHLU UDWH RI DGRSWLRQ DQG )UDQN *HHOVȢ WKHRU\ RQb b b b b b b b b b b b b

VRFLR�WHFKQLFDO V\VWHPV DQG PXOWL�OHYHO SHUVSHFWLYH� LQ RUGHU WR LGHQWLI\ D VHW RI ZHDNQHVVHVb b b b b b b b b b b b b

LQ WKH FXUUHQW SUDFWLFH� )URP WKLV DQDO\VLV ZH FRQFOXGH WKDW WKH YHU\ FRQFHSW RI UHXVLQJb b b b b b b b b b b b b b b

EXLOGLQJ PDWHULDOV DGGV IXUWKHU FRPSOH[LW\ WR WKH DOUHDG\ FRPSOH[ V\VWHP WKDW LV WKH EXLOWb b b b b b b b b b b b b b

HQYLURQPHQW LQ 'HQPDUN� 7KLV FUHDWHV D EDUULHU IRU PRUH VXVWDLQDEOH EXLOGLQJ SUDFWLFHV WRb b b b b b b b b b b b b

EH DGRSWHG LQWR WKH FXUUHQW LQGXVWU\ SUDFWLFHV� :H DUJXH WKDW DOWKRXJK WKLV LQVLJKW FRPHVb b b b b b b b b b b b b b

IURP WZR LQGLYLGXDO FRPSDQLHVȢ XVH RI EULFNV� PXFK RI RXU LQVLJKW FDQ EH WUDQVIHUUHG WRb b b b b b b b b b b b b b b

RWKHU GHYHORSHUV DQG RWKHU EXLOGLQJ PDWHULDOV� 7KH UHSRUW FRQFOXGHV ZLWK D GLVFXVVLRQ RIb b b b b b b b b b b b b

SRWHQWLDO VROXWLRQV WKDW FRXOG DFFHOHUDWH WKH UDWH RI DGRSWLRQ RI UHXVHG EULFNV LQ WKHb b b b b b b b b b b b b b

FRQVWUXFWLRQ VHFWRU� )LUVWO\� ZH GLVFXVV UHJXODWLQJ WKH ELGGLQJ RQ EXLOGLQJ PDWHULDOV WRb b b b b b b b b b b b

SULRULWL]H GLUHFW UHXVH RYHU ODQGILOO� 6HFRQGO\� ZH GLVFXVV FUHDWLQJ D VWRUDJH LQVWLWXWLRQ IRUb b b b b b b b b b b b b

XVHG PDWHULDOV WR HQVXUH WKH VHFXULW\ RI VXSSO\� )LQDOO\� ZH GLVFXVV KRZ IXUWKHU GHYHORSPHQWb b b b b b b b b b b b b b

RI�H[LVWLQJ�VXVWDLQDELOLW\�FHUWLILFDWLRQV�FRXOG�KHOS�VSUHDG�FLUFXODU�SUDFWLVHV�b b

�b
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,QGKROGb
��3UREOHPIHOW �b

��3UREOHPIRUPXOHULQJ �b

����/¨VHYHMOHGQLQJ �b

��6HPHVWHUELQGLQJ �b

��0HWRGH ��b

����6&27��6RFLDO�&RQVWUXFWLRQ�RI�7HFKQRORJ\ ��b

����&DVHVWXGLH ��b

����.YDOLWDWLYW�IRUVNQLQJVLQWHUYLHZ ��b

������)DNWXHOW�LQWHUYLHZ ��b

������9DOJ�DI�LQWHUYLHZSHUVRQHU ��b

��7HRUL ��b

����6RFLRWHNQLVNH�V\VWHPHU ��b

������/DQGVNDE ��b

������5HJLPH ��b

������1LFKH ��b

������3§YLUNQLQJ�DI�GHW�VRFLRWHNQLVNH�V\VWHP ��b

����,QQRYDWLRQHUV�HJHQVNDEHU�RJ�DGRSWLRQVUDWH ��b

������5HODWLY�IRUGHO ��b

������.RPSDWLELOLWHW ��b

������.RPSOHNVLWHW ��b

������$ISUºYEDUKHG ��b

������2EVHUYHUEDUKHG ��b

��%¨UHG\JWLJKHG ��b

����.OLPDIRUDQGULQJHU ��b

����&LUNXO¨U�ºNRQRPL ��b

�b



�

������&LUNXO¨U�ºNRQRPL�L�'DQPDUN ��b

����3RWHQWLDOHW�L�JHQEUXJ�DI�PXUVWHQ ��b

����%¨UHG\JWLJ�E\JQLQJVFHUWLILFHULQJ ��b

������'*1%�FHUWLILFHULQJ ��b

������%5(($0�FHUWLILFHULQJ ��b

��'H�LQGUH�PHNDQLVPHU�L�*DPOH�0XUVWHQV�UHQVQLQJVV\VWHP ��b

��$QDO\VH�DI�E\JJHVHNWRUHQ�VRP�VRFLRWHNQLVN�V\VWHP ��b

����%\JJHVHNWRUHQV�ODQGVNDE ��b

����%\JJHVHNWRUHQV�UHJLPH ��b

����%\JJHVHNWRUHQV�QLFKH�LQQRYDWLRQHU ��b

��$QDO\VH�DI�JHQEUXJVPXUVWHQV�HJHQVNDEHU�RJ�DGRSWLRQVUDWH ��b

����5HODWLY�IRUGHO ��b

������0LOMº ��b

������.RQNXUUHQFHIRUGHOH ��b

�������VWHWLN ��b

������3ULV ��b

�����.RPSDWLELOLWHW ��b

����.RPSOHNVLWHW ��b

����$ISUºYEDUKHG ��b

����2EVHUYHUEDUKHG ��b

����$GRSWLRQVUDWH�RJ�UHJLPHS§YLUNQLQJ ��b

���'LVNXVVLRQ�DI�XQGHUVºJHOVHQV�UHVXOWDWHU ��b

�����2YHUIºUEDUKHGHQ�DI�FDVHQ ��b

�������2YHUIºUEDUKHG�WLO�DQGUH�E\JKHUUHU ��b

�������2YHUIºUEDUKHG�WLO�DQGUH�PDWHULDOHU ��b

�����*HQEUXJVPXUVWHQ�RJ�E¨UHG\JWLJKHG ��b

���'LVNXVVLRQ�DI�SRWHQWLHOOH�OºVQLQJHU ��b

�b
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�����/RYSOLJWLJ�KHQV\QWDJHQ�WLO�DIIDOGVKLHUDUNLHW�L�EXGUXQGHU ��b

�����,QVWLWXWLRQ�WLO�RSEHYDULQJ�DI�JHQEUXJVPDWHULDOHU ��b

�����8GEUHGHOVH�JHQQHP�FHUWLILFHULQJVRUGQLQJHU ��b

���.RQNOXVLRQ ��b

/LWWHUDWXU ��b

b b

�b
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��3UREOHPIHOWb
, GHW DNWXHOOH YHUGHQVELOOHGH I\OGHU JOREDO RSYDUPQLQJ RJ DQGUH NOLPDIRUDQGULQJHU PHUH RJb b b b b b b b b b b b

PHUH IRU KYHU GDJ GHU J§U� 1DWXUNDWDVWURIHU RJ DQGUH NRQVHNYHQVHU DI PDQJH §UV RYHUIRUEUXJb b b b b b b b b b b b b b

DI -RUGHQV UHVVRXUFHU HU EHJ\QGW DW YLVH VLJ� RJ LV¨U ,QGODQGVLVHQ RPNULQJ -RUGHQV SROHU HUb b b b b b b b b b b b b b b

EHJ\QGW DW DIWDJH L VWºUUHOVH� 'HU HU GH VHQHVWH §U EOHYHW WDJHW LQLWLDWLYHU L IRUKROG WLOb b b b b b b b b b b b b b b b

PLQGVNQLQJ DI GHW JOREDOH &2����XGVOLS� PHQ GHW KDU LQGWLO YLGHUH Y¨UHW XGHQ REVHUYHUEDUb b b b b b b b b b b b b

HIIHNW �*OREDO &DUERQ 3URMHFW� ������ , ���� JLN ��� ODQGH XQGHU NOLPDWRSPºGHW L 3DULVb b b b b b b b b b b b b b

VDPPHQ RP DW XQGHUVNULYH HQ IRUSOLJWHQGH DIWDOH� GHU EO�D� VLJWHU HIWHU DW PLQGVNHb b b b b b b b b b b b b

GULYKXVJDVXGOHGQLQJHQ S§ JOREDO SODQ� (W P§O RP DW EHJU¨QVH GHQ JOREDOH WHPSHUDWXU L DWb b b b b b b b b b b b b b

VWLJH PHUH HQG ���r EOHY ODJW� V§ IUHPWLGLJH NOLPDIRUDQGULQJHU KROGHV S§ HW PLQLPXPb b b b b b b b b b b b b

�.OLPD���(QHUJL��RJ�)RUVNQLQJVPLQLVWHULHW��V�G���b

)RU DW KROGH RV XQGHU GH ���r VNDO GHU KDQGOHV S§ IOHUH IRUVNHOOLJH SDUDPHWUH� 0HQ LIºOJHb b b b b b b b b b b b b b b b

IRUVNHU L NOLPDSROLWLN 7KHUHVD 6FDYHQLXV ������ HU GHU HQGQX HQ PDQJHO S§ UHJXOHULQJ RJb b b b b b b b b b b b b b

ORYJLYQLQJ S§ RPU§GHW� (W UHVXOWDW KHUDI HU� DW EHIRONQLQJHQ HU EHJ\QGW DW WDJH VDJHQ L HJQHb b b b b b b b b b b b b b b b

K¨QGHU� 3§ EDJJUXQG DI GHQ VYHQVNH NOLPDDNWLYLVW *UHWD 7KXQEHUJV LJDQJV¨WWHOVH DI GHQb b b b b b b b b b b b

LQWHUQDWLRQDOH NOLPDVWUHMNH� )ULGD\V IRU )XWXUH� HU JUºQQH NOLPDEHY¨JHOVHU RJ �VWUHMNHU�b b b b b b b b b b

EOHYHW HQ DOPLQGHOLJ GHO DI GHW LQWHUQDWLRQDOH PHGLH� RJ E\ELOOHGH �7KLQJVWHG� ������ 'HWWHb b b b b b b b b b b b b

KDU UHVXOWHUHW L DW PDQJH GDQVNHUH KDU I§HW HQ ºJHW LQGLYLGXHO RSP¨UNVRPKHG S§b b b b b b b b b b b b b

PLOMºP¨VVLJ E¨UHG\JWLJKHG� %ODQGW DQGHW HU SULRULWHULQJ DI ºNRORJL RJ JHQEUXJ EOHYHW HQ GHOb b b b b b b b b b b b b

DI�GDJOLJGDJHQ�IRU�PDQJH�GDQVNHUH��9LGHE¨N��7KUDQH�	�(ONM¨U��������bb

0HQ IRUEUXJHUQH NDQ LNNH UHGGH NOLPDHW DOHQH� RJ GHQ E¨UHG\JWLJH RPVWLOOLQJ VNDO IRUHJ§ S§b b b b b b b b b b b b b b

DOOH QLYHDXHU DI VDPIXQGHW� KYLV 3DULVDIWDOHQV P§O VNDO Q§V� (Q XQGHUVºJHOVH DI E\JQLQJHUVb b b b b b b b b b b b b

NOLPDS§YLUNQLQJ KDU YLVW� DW E\JJHVHNWRUHQ S§ E§GH GDQVN RJ JOREDOW SODQ HU EODQGW GHb b b b b b b b b b b b b b

VWºUVWH NOLPDV\QGHUH� 8QGHUVºJHOVHQ YLVHU� DW HQ GDQVN JHQQHPVQLWVEROLJ EUXJHU KYDG GHUb b b b b b b b b b b

VYDUHU WLO �� NJ &2�� SHU NYDGUDWPHWHU SHU §U S§ RSIºUHOVH� YHGOLJHKROGHOVH RJ UHQRYHULQJ� (Qb b b b b b b b b b b b b b b

JHQQHPVQLWVEROLJ S§ ��� P�� XGOHGHU DOWV§ ��� WRQ &2�� RP §UHW �0LQWHU� ������ , WDNW PHG DWb b b b b b b b b b b b b b b b b

Q\H E\JJHULHU OºEHQGH HU EOHYHW PHUH HQHUJLHIIHNWLYH� HU IRNXVVHW EHJ\QGW DW UHWWH VLJ PRGb b b b b b b b b b b b b b

VHOYH E\JQLQJVSURFHVVHQ RJ GHQ FLUNXO¨UH WLOJDQJ WLO EUXJHQ DI PDWHULDOHU �0LQWHU� ������b b b b b b b b b b b b

7DO IUD HQ JOREDO VWDWXVUDSSRUW ODYHW DI 8QLWHG 1DWLRQV (QYLURQPHQW 3URJUDP YLVHU OLJHOHGHV�b b b b b b b b b b b b b

DW �� DI GHW JOREDOH HQHUJLIRUEUXJ RJ ��� DI GH JOREDOH &2�� XGOHGQLQJHU NRPPHU IUDb b b b b b b b b b b b b b b

E\JJHVHNWRUHQ� 'HWWH IRUEUXJ NRPPHU EO�D� IUD XGYLQGLQJ DI UHVVRXUFHU WLO FHPHQW RJ VW§Ob b b b b b b b b b b b b

�(QYLURQPHQW DQG ,QWHUQDWLRQDO (QHUJ\ $JHQF\� ������ 9RUHV HQRUPH UHVVRXUFHIRUEUXJb b b b b b b b b

ELGUDJHU LIºOJH %UXQGWODQG�UDSSRUWHQ WLO HQ PDVVLY XGKXOLQJ DI QDWXUHQV U§VWRIIHU RJb b b b b b b b b b b

�b
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UHVVRXUFHU� VRP UHVXOWHUHU L HQ VWLJHQGH EHODVWQLQJ S§ QDWXUHQV ºNRV\VWHPHU� RJ NDQ HQGH XGb b b b b b b b b b b b b b

L HQ JUXQGO¨JJHQGH JOREDO ºNRORJLVN NULVH �:RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQGb b b b b b b b b b b

'HYHORSPHQW��������b

'HUXGRYHU VW§U E\JJHDIIDOG IUD QHGUHYQH HOOHU UHQRYHUHGH E\JQLQJHU IRU HQ WUHGMHGHO DI DOWb b b b b b b b b b b b b

GDQVN DIIDOG RJ HU GHUPHG GHQ VWºUVWH DIIDOGVIUDNWLRQ L 'DQPDUN� GHU LNNH EOLYHU JHQEUXJWb b b b b b b b b b b b b b

WLOVWU¨NNHOLJW� +LGWLO HU FD� ��� DI DOW E\JJHDIIDOG EOHYHW ȤJHQDQYHQGWȥ L IRUP DIb b b b b b b b b b b b b

Q\WWLJJºUHOVH� )RU PDWHULDOHU VRP PXUVWHQ RJ EHWRQ� HU GHQQH Q\WWLJJºUHOVH EO�D� L IRUP DIb b b b b b b b b b b b b b

YHMI\OG� VRP HUVWDWQLQJ IRU VWDELOJUXV RJ DQGUH QDWXUUHVVRXUFHU� 'HUPHG HU GHW LIºOJHb b b b b b b b b b b b

0LOMºVW\UHOVHQ NXQ HQ OLOOH GHO DI E\JJHDIIDOGHW� VRP JHQEUXJHV FLUNXO¨UW �0LOMºVW\UHOVHQ�b b b b b b b b b b b

����D��b

'H SROLWLVNH VYDU S§ E\JJHVHNWRUHQV XGIRUGULQJHU PHG FLUNXODULWHW KDU KLGWLO Y¨UHWb b b b b b b b b b b

EHJU¨QVHGH� 'HQ WLGOLJHUH UHJHULQJV SULP¨UH IRUVODJ YDU HQ IULYLOOLJ E¨UHG\JWLJKHGVNODVVH�b b b b b b b b b b

VRP E\JJHULHU NXQQH Y¨OJH DW WLOVOXWWH VLJ �0LOMº� RJ )ºGHYDUHPLQLVWHULHW 	b b b b b b b b b b b

(UKYHUYVPLQLVWHULHW� ������ 'HQQH IULYLOOLJH NODVVH LQGHE¨UHU LQJHQ REOLJDWRULVNH NUDY� RJb b b b b b b b b b

DNWºUHU KDU L HUKYHUYVOLYHW HIWHUIºOJHQGH WLOVOXWWHW VLJ GHQ �,QQR%<*� ������ PHQ HU HQGQXb b b b b b b b b b b b b

LNNH EOHYHW HWDEOHUHW� 'HUIRU HU GHU VWDGLJ VWRUW EHKRY IRU DW VNDEH \GHUOLJHUH YLGHQ RPb b b b b b b b b b b b b b b

KYRUGDQ�JHQEUXJ�DI�E\JJHPDWHULDOHU�NDQ�XGEUHGHV�b

*HQEUXJ DI E\JJHPDWHULDOHU NDQ VNH S§ WY¨UV DI PDWHULDOHU L E\JJHVHNWRUHQ� )OHUH W\SHUb b b b b b b b b b b b b

PDWHULDOHU NU¨YHU GRJ Q\ YLGHQ RJ WHNQRORJL� IºU GH NDQ XGQ\WWHV WLOVWU¨NNHOLJW�b b b b b b b b b b b b

*HQEUXJVPXUVWHQ HU LPLGOHUWLG HW PDWHULDOH VRP GHU DOOHUHGH HU XGYLNOHW HQ WHNQLVN OºVQLQJb b b b b b b b b b b b b

S§� PHQ VRP HQGQX LNNH HU XGEUHGW S§ VWRU VNDOD� *UXQGHW I§ WHNQLVNH IRUKLQGULQJHU IRUb b b b b b b b b b b b b b b

EUXJHQ DI WHNQRORJLHQ� HU JHQEUXJVPXUVWHQ HQ JRGW FDVH WLO DW XQGHUVºJH GHb b b b b b b b b b b b

VDPIXQGVP¨VVLJH�EDUULHUHU�IRU�XGEUHGHOVHQ�DI�JHQEUXJVPDWHULDOHU�L�E\JJHVHNWRUHQ�b

b b

�b
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��3UREOHPIRUPXOHULQJb
+YRUIRU HU JHQEUXJ DI PXUVWHQ LNNH PHUH XGEUHGW L E\JJHVHNWRUHQ� RJ KYLONH OºVQLQJVIRUVODJb b b b b b b b b b b b b

NXQQH�JDYQH�XGEUHGHOVHQ"b

'HWWH�YLO�YL�EHVYDUH�JHQQHP�IºOJHQGH�DUEHMGVVSºUJVP§O�b

� +YRUGDQ�EUXJHV�FLUNXO¨U�ºNRQRPL�L�UHODWLRQ�WLO�E\JJHVHNWRUHQ�L�GDJ"b

� +YRUGDQ�NDQ�JHQEUXJ�DI�PXUVWHQ�ELGUDJH�WLO�GHQ�E¨UHG\JWLJH�RPVWLOOLQJ"b

� +YRUGDQ�NDQ�PXUVWHQ�UHQVHV�PHG�KHQEOLN�S§�JHQEUXJ"b

� +YRUGDQ�NDQ�E\JJHVHNWRUHQ�VHV�VRP�HW�VRFLRWHNQLVN�V\VWHP"b

� +YLONH�EDUULHUHU�RSOHYHU�E\JKHUUHU�RJ�OHYHUDQGºUHU�IRU�JHQEUXJ�DI�PXUVWHQ"b

� +YLONH�OºVQLQJHU�NXQQH�ºJH�XGEUHGHOVHQ�DI�JHQEUXJVPXUVWHQ�L�E\JJHVHNWRUHQ"b

����/ÈVHYHMOHGQLQJb

)RU DW EHVYDUH GLVVH DUEHMGVVSºUJVP§O� YLO YL IºUVW UHGHJºUH IRU KYRUGDQ FLUNXO¨U ºNRQRPLb b b b b b b b b b b b b

NDQ IRUVW§V L UHODWLRQ WLO E\JJHVHNWRUHQ� VDPW KYRUGDQ NRQFHSWHW EUXJHV L GHQ GDQVNHb b b b b b b b b b b b b

E\JJHVHNWRU L GDJ� 'HUHIWHU YLO YL UHGHJºUH IRU GHW PLOMºP¨VVLJH RJ ºNRQRPLVNH SRWHQWLDOH Lb b b b b b b b b b b b b b

JHQEUXJ DI PXUVWHQ� 7LO VLGVW YLO YL UHGHJºUH IRU GH LQGUH PHNDQLVPHU L SURGXFHQWHQ *DPOHb b b b b b b b b b b b b b b

0XUVWHQV�UHQVQLQJ�DI�PXUVWHQ�PHG�KHQEOLN�S§�JHQEUXJ�bb

'HUQ¨VW YLO YL DQDO\VHUH E\JJHVHNWRUHQV DNWºUHU S§ HW JHQHUHOW SODQ� 'HQQH IRUVW§HOVH JLYHUb b b b b b b b b b b b b

HQ EDJJUXQG IRU Q¨VWH DIVQLW� VRP IRUVºJHU DW EHVYDUH SURMHNWHWV KRYHGSUREOHPVWLOOLQJ� ,b b b b b b b b b b b b

GHWWH DIVQLW DQDO\VHUHU YL EDUULHUHU IRU XGEUHGHOVH DI JHQEUXJVPXUVWHQ S§ EDJJUXQG DIb b b b b b b b b b b b

LQWHUYLHZV PHG UHSU¨VHQWDQWHU IUD YRUHV WR FDVHYLUNVRPKHGHU� E\JKHUUHQ 3HQVLRQ'DQPDUNb b b b b b b b b

RJ OHYHUDQGºUHQ *DPOH 0XUVWHQ� (IWHUIºOJHQGH YLO YL GLVNXWHUH L KYLONHQ JUDG UHVXOWDWHUQH DIb b b b b b b b b b b b b

GHQQH DQDO\VH NDQ RYHUIºUHV WLO DQGUH YLUNVRPKHGHU RJ DQGUH E\JJHPDWHULDOHU� $IVOXWWHQGHb b b b b b b b b b b

YLO�YL�XG�IUD�GH�XGIRUGULQJHU��DQDO\VHQ�IUHPK¨YHU��GLVNXWHUH�QRJOH�PXOLJH�OºVQLQJVIRUVODJ�b b

�b



�

��6HPHVWHUELQGLQJb
3URMHNWHW HU IRUDQNUHW L GHQ KXPDQLVWLVN�WHNQRORJLVNH EDFKHORUV GLPHQVLRQ �6XEMHNWLYLWHW�b b b b b b b b b

WHNQRORJL RJ VDPIXQG�� 'HQQH GLPHQVLRQ EHVW§U DI WR UHODWLRQHU� 5HODWLRQHQ PHOOHP VXEMHNWb b b b b b b b b b b b

RJ WHNQRORJL VDPW UHODWLRQHQ PHOOHP WHNQRORJL RJ VDPIXQG� 'HWWH SURMHNW IRNXVHUHU S§b b b b b b b b b b b b

UHODWLRQHQ PHOOHP VDPIXQG RJ WHNQRORJL� 'HWWH EOLYHU JMRUW XG IUD HQ DQDO\VH DI GHb b b b b b b b b b b b b b

VDPIXQGVP¨VVLJH XGIRUGULQJHU GHU NDQ RSVW§� YHG XGYLNOLQJHQ RJ LPSOHPHQWHULQJHQ DI HQb b b b b b b b b b b

Q\ WHNQRORJL� 3URMHNWHWV NRQNUHWH XQGHUVºJHOVH HU GH VDPIXQGVP¨VVLJH XGIRUGULQJHU IRUb b b b b b b b b b

XGEUHGHOVH�DI�JHQEUXJVPXUVWHQ�b

6DPWLGLJ LQGGUDJHU YL GLPHQVLRQHQ �7HNQRORJLVNH V\VWHPHU RJ DUWHIDNWHU�� 'HW JºU YL IRU� DWb b b b b b b b b b b b b

VXSSOHUH YRUHV VDPIXQGVP¨VVLJH XQGHUVºJHOVH PHG HQ WHNQLVN IRUVW§HOVH IRU GHWb b b b b b b b b b

WHNQRORJLV\VWHP YL XQGHUVºJHU� 'HQQH IRUVW§HOVH EUXJHU YL L DIVQLW �� KYRU YL UHGHJºU IRU GHb b b b b b b b b b b b b b b

LQGUH�PHNDQLVPHU�L�*DPOH�0XUVWHQV�WHNQRORJL�WLO�UHQVQLQJ�DI�PXUVWHQ�b

6RP GHW NRPPHU WLO XGWU\N DI GHQ WHNQLVNH EHVNULYHOVH� HU GHW WHNQLVNH V\VWHP WLOb b b b b b b b b b b b b b

IRUEHUHGHOVH DI PXUVWHQ WLO JHQEUXJ HU DOOHUHGH LPSOHPHQWHUHW� RJ GHUIRU HUb b b b b b b b b b b

JHQEUXJVPXUVWHQ LV¨U LQWHUHVVDQWH DW XQGHUVºJH PHG HQ IRUDQNULQJ L �6XEMHNWLYLWHW� WHNQRORJLb b b b b b b b b b b

RJ�VDPIXQG��bb b

�b



�

��0HWRGHb
, GHWWH DIVQLW YLO YL IºUVW RJ IUHPPHVW SU¨VHQWHUH YRUHV YLGHQVNDEVWHRUHWLVNH JUXQGODJ�b b b b b b b b b b b b

6&27� 'HUHIWHU YLO YL SU¨VHQWHUH FDVHVWXGLHPHWRGHQ� VRP YL YLO JºUH EUXJ DI� IRU DW I§ HQb b b b b b b b b b b b b b b b

G\EGHJ§HQGH IRUVW§HOVH IRU JHQEUXJ DI PXUVWHQ� RJ KYRUGDQ GHWWH NDQ V¨WWHV L HQ NRQNUHWb b b b b b b b b b b b b b

NRQWHNVW� $IVOXWQLQJVYLV EHVNULYHU YL KYRUGDQ YL JºU EUXJ DI LQWHUYLHZV VRP VXSSOHPHQW WLOb b b b b b b b b b b b b

FDVHVWXGLHW� RJ GHUYHG I§ HQ IRUVW§HOVH IRU DNWºUHUQHV SHUVSHNWLY S§ JHQEUXJ DI PXUVWHQ Lb b b b b b b b b b b b b b

E\JJHVHNWRUHQ�bb

����6&27��6RFLDO�&RQVWUXFWLRQ�RI�7HFKQRORJ\b

9L EHQ\WWHU 6RFLDO &RQVWUXFWLRQ RI 7HFKQRORJ\� HOOHU 6&27� VRP SURMHNWHWVb b b b b b b b b b

YLGHQVNDEVWHRUHWLVNH DIV¨W� 6&27 HU HQ JUHQ DI VRFLDONRQVWUXNWLYLVPHQ� VRP LQWHUHVVHUHU VLJb b b b b b b b b b b

IRU KYRUGDQ VRFLDOH JUXSSHU S§YLUNHU XGYLNOLQJHQ DI WHNQRORJLHU �3LQFK 	 %LMNHU� ������ ,b b b b b b b b b b b b b

PRGV¨WQLQJ WLO WHNQRORJLVN GHWHUPLQLVPH HU 6&27V RQWRORJLVNH IRUVW§HOVH� DWb b b b b b b b b

WHNQRORJLXGYLNOLQJ HU HQ VRFLDOW EHWLQJHW SURFHV� GHU DIK¨QJHU DI QRJOH UHOHYDQWH VRFLDOHb b b b b b b b b b b b

JUXSSHU� 'LVVH VRFLDOH JUXSSHU KDU S§ GHQ HQH HOOHU GHQ DQGHQ YLV LQGIO\GHOVH S§ XGYLNOLQJHQb b b b b b b b b b b b b b b

DI WHNQRORJLHQ� RJ GHW HU YHG DW RSI\OGH GLVVH JUXSSHUV EHKRY DW WHNQRORJLHQ NDQ XGYLNOHV Lb b b b b b b b b b b b b b b b

HQ V¨UOLJ UHWQLQJ �3LQFK 	 %LMNHU� ������ 'HUIRU YLO YL L GHWWH SURMHNW XQGHUVºJH KYRUGDQ GHb b b b b b b b b b b b b b b b

VRFLDOH JUXSSHU� VRP KDU LQGIO\GHOVH S§ JHQEUXJVPXUVWHQ L E\JJHVHNWRUHQ� DIJºUb b b b b b b b b b

XGYLNOLQJHQ�b

6&27 EOHY GHILQHUHW DI YLGHQVNDEVVRFLRORJHQ 7UHYRU 3LQFK RJ ILORVRI RJ LQJHQLºU :LHEHb b b b b b b b b b b b

%LMNHU L ����ȢHUQH �%LOOH� ������ 6&27 HU XGYLNOHW S§ EDJJUXQG DI HPSLULVNH XQGHUVºJHOVHU DIb b b b b b b b b b b b b b

KLVWRULVN WHNQRORJLXGYLNOLQJ �3LQFK 	 %LMNHU� ������ , GHWWH SURMHNW YLO YL LPLGOHUWLG LNNH ODYHb b b b b b b b b b b b b b

HQ G\EGHJ§HQGH DQDO\VH DI PXUVWHQHQV KLVWRULVNH WHNQRORJLXGYLNOLQJ� PHQ L VWHGHW EUXJHb b b b b b b b b b b

6&27V IRUVW§HOVH DI WHNQRORJLXGYLNOLQJ WLO DW XQGHUVºJH KYDG GHU VW§U L YHMHQ IRU DWb b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ�NDQ�VWDELOLVHUH�VLJ�VRP�HQ�XGEUHGW�WHNQRORJL�L�Q\H�PXUVWHQVE\JJHULHU�b

6&27V HSLVWHPRORJL O¨QHU VLJ RS DG VRFLDONRQVWUXNWLYLVPHQ RJ DQVHU YLGHQ VRP VRFLDOWb b b b b b b b b b b b

NRQVWUXHUHW� 'HWWH HU W\GHOLJW L 3LQFK RJ %LMNHUV EHJUHE IRUWRONQLQJVIOHNVLELOLWHW� VRPb b b b b b b b b b b

EHVNULYHU KYRUGDQ WHNQRORJLXGYLNOLQJ NDQ IRUWRONHV IRUVNHOOLJW RJ LNNH KDU «W GHILQLWLYW VYDU�b b b b b b b b b b b b

$OWV§ NDQ GHU SRWHQWLHOW DQDO\VHUH VLJ IUHP WLO HW XHQGHOLJW DQWDO IRUNODULQJHU S§ XGYLNOLQJHQb b b b b b b b b b b b b b

DI�HQ�WHNQRORJL��RJ�GHU�HU�LNNH�«Q��GHU�HU�PHUH�ULJWLJ�HQG�GH�DQGUH�b

��b
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1§U GH UHOHYDQWH VRFLDOH JUXSSHU DQVHU GHUHV SUREOHP VRP OºVW� YLO WHNQRORJLHQ LIºOJH 6&27b b b b b b b b b b b b b b

W\SLVN OºEHQGH VWDELOLVHUH VLJ RJ WHNQRORJLHQV XGYLNOLQJ YLO VWDJQHUH� 6WDELOLVHULQJHQ NDQ GRJb b b b b b b b b b b b

IRUHJ§ L IRUVNHOOLJH UHWQLQJHU RJ WHPSL IRU IRUVNHOOLJH VRFLDOH JUXSSHU� KYRUIRU HQ HOOHUVb b b b b b b b b b b b b

VWDELOLVHUHW WHNQRORJL VHQHUH NDQ IRUWV¨WWH VLQ XGYLNOLQJ L UHODWLRQ WLO HQ DQGHQ VRFLDO JUXSSHb b b b b b b b b b b b b b

�3LQFK 	 %LMNHU� ������ 'HWWH NDQ Y¨UH UHOHYDQW DW XQGHUVºJH L UHODWLRQ WLO PXUVWHQ� IRUGLb b b b b b b b b b b b b b b

Q\SURGXFHUHGH PXUVWHQ SRWHQWLHOW NDQ DQVHV VRP HQ VWDELOLVHUHW WHNQRORJL� PHQV QRJOHb b b b b b b b b b b

VRFLDOH JUXSSHU RSOHYHU HW EHKRY IRU DW XGEUHGH JHQEUXJVPXUVWHQ L VWHGHW �3LQFK 	 %LMNHU�b b b b b b b b b b b b b b

������b

����&DVHVWXGLHbb

8QGHUVºJHOVHQV FDVH HU 3HQVLRQ'DQPDUNV EUXJ DI JHQEUXJVPXUVWHQ IUD OHYHUDQGºUHQ *DPOHb b b b b b b b b b

0XUVWHQ� 9L J§U GHUPHG L G\EGHQ PHG GLVVH WR YLUNVRPKHGHU RJ PXUVWHQ VRP ELQGHOHGGHW�b b b b b b b b b b b b b b

PHQ YL JºU GHW PHG HQ IRUK§EQLQJ RP DW NXQQH RYHUIºUH QRJHW DI GHQ YLGHQ YL VNDEHU� WLOb b b b b b b b b b b b b b b b b b

DQGUH�YLUNVRPKHGHU�RJ�SRWHQWLHOW�DQGUH�E\JJHPDWHULDOHU�b

&DVHVWXGLHW NDQ GHILQHUHV VRP HQ XQGHUVºJHOVH DI HW QXWLGLJW I¨QRPHQ� KYRU VWXGLHW EOLYHUb b b b b b b b b b b b b

XQGHUVºJW L GHWV 
UHDO�OLIH
 NRQWHNVW� &DVHVWXGLHW EOLYHU L GHWWH SURMHNW E�OD� EHVNUHYHW XG IUDb b b b b b b b b b b b b b

5REHUW .� <LQV EHVNULYHOVH DI GHQ� 2P FDVHVWXGLHW VLJHU KDQ EO�D� �\RX ZDQW WR GR D FDVHb b b b b b b b b b b b b b b b b

VWXG\ UHVHDUFK EHFDXVH \RX ZDQW WR XQGHUVWDQG D UHDO�ZRUOG FDVH DQG DVVXPH WKDW VXFK DQb b b b b b b b b b b b b b b

XQGHUVWDQGLQJ LV OLNHO\ WR LQYROYH LPSRUWDQW FRQWH[WXDO FRQGLWLRQV SHUWLQHQW WR \RXU FDVH�b b b b b b b b b b b b

�<LQ� ����� V� ���� , YRUHV SURMHNW HU YL LQWHUHVVHUHW L DW XQGHUVºJH XGEUHGHOVHQ DIb b b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ L E\JJHVHNWRUHQ� RJ GHW HU GHUIRU Q¨UOLJJHQGH IRU RV DW XQGHUVºJH HQb b b b b b b b b b b b b

EHVWHPW�FDVH��VRP�NDQ�V¨WWH�QHWRS�GHWWH�L�HQ�NRQNUHW�NRQWHNVW�b

'HW EHWYLYOHV RIWH� KYRUYLGW FDVHVWXGLHW NDQ VLJHV DW Y¨UH JHQHUDOLVHUEDU� 6DPIXQGVIRUVNHUHQb b b b b b b b b b b

%HQW�)O\YEMHUJ�VNULYHU�L�ERJHQ��)HP�PLVIRUVW§HOVHU�RP�FDVHVWXGLHW��HW�PRGVYDU�WLO�GHQQH�NULWLN�b

�0DQ NDQ RIWH JHQHUDOLVHUH S§ JUXQGODJ DI HQ HQNHOW FDVH� RJ FDVHVWXGLHW NDQ ELGUDJHb b b b b b b b b b b b b b

WLO GHQ YLGHQVNDEHOLJH XGYLNOLQJ JHQQHP JHQHUDOLVHULQJ VRP VXSSOHPHQW HOOHUb b b b b b b b b

DOWHUQDWLY WLO DQGUH PHWRGHU� )RUPHO JHQHUDOLVHULQJ HU LPLGOHUWLG RYHUYXUGHUHW VRPb b b b b b b b b b

NLOGH WLO YLGHQVNDEHOLJ XGYLNOLQJ� PHQV ȦHNVHPSOHWV PDJWȤ HU XQGHUYXUGHUHW��b b b b b b b b b

�)O\YEMHUJ��������V������b

+YLV GHU I�HNV� IRUHWDJHV HQ XQGHUVºJHOVH DI JHQEUXJWH PXUVWHQ L E\JJHVHNWRUHQ JHQHUHOW�b b b b b b b b b b b b

NDQ GHW Y¨UH HQ XGIRUGULQJ DW J§ L G\EGHQ PHG NRQNUHWH SURMHNWHU RJ SURFHVVHU� 0HQ WDJHVb b b b b b b b b b b b b b b b

GHU GHULPRG XGJDQJVSXQNW L HQ FDVH� VRP I�HNV� 3HQVLRQ'DQPDUNV EUXJ DI JHQEUXJVPXUVWHQb b b b b b b b b b b b

��b
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IUD *DPOH 0XUVWHQ� VNDEHV GHU PXOLJKHG IRU DW J§ L G\EGHQ RJ XQGHUVºJH SURFHVVHUQH QºMH�b b b b b b b b b b b b b b b

6§ S§ WURGV DI� DW GHU L GHWWH WLOI¨OGH NXQ IRNXVHUHV S§ «Q HQNHOWVW§HQGH FDVH� HU GHU LIºOJHb b b b b b b b b b b b b b b b b b

)O\YEMHUJ ������ ODQJW VWºUUH PXOLJKHG IRU DW J§ L G\EGHQ� RJ LQGVDPOH YLGHQ� GHU NDQb b b b b b b b b b b b b b b

RYHUIºUHV�WLO�HW�EUHGHUH�RPU§GH�bb

.YDOH RJ %ULQNPDQQ ������ XQGHUVWºWWHU )O\YEMHUJV SRLQWH� RJ IRUHVO§U DW GHU L NYDOLWDWLYHb b b b b b b b b b b b b

XQGHUVºJHOVHU�L�VWHGHW�IRU��JHQHUDOLVHUEDUKHG��EºU�WDOHV�RP��RYHUIºUEDUKHG��bb

Ȥ+YLV YL HU LQWHUHVVHUHGH L DW JHQHUDOLVHUH� NDQ YL VSºUJH� LNNH RPb b b b b b b b b b b b

LQWHUYLHZUHVXOWDWHUQH NDQ JHQHUDOLVHUHV JOREDOW� PHQ RP GHQ YLGHQ� GHU SURGXFHUHV Lb b b b b b b b b b b

HQ EHVWHPW LQWHUYLHZVLWXDWLRQ� NDQ RYHUIºUHV WLO DQGUH UHOHYDQWH VLWXDWLRQHU�ȥ �.YDOHb b b b b b b b b b

RJ�%ULQNPDQQ��������V������b

+HU PHQHU GH� DW VHOYRP FDVHVWXGLHW LNNH GLUHNWH NDQ JHQHUDOLVHUHV� V§ NDQ UHVXOWDWHW DI GHWb b b b b b b b b b b b b b b

Y¨UH �YHMOHGHQGH IRU KYDG GHU NDQ VNH L DQGUH OLJQHQGH WLOI¨OGH �.YDOH 	 %ULQNPDQQ� ������ ,b b b b b b b b b b b b b b b b

SURMHNWHWV DIVOXWWHQGH GLVNXVVLRQ YLO YL PHG XGJDQJVSXQNW L .YDOH RJ %ULQNPDQQVb b b b b b b b b b b

RYHUIºUEDUKHGVEHJUHE�GLVNXWHUH�KYRUYLGW�YRUHV�UHVXOWDWHU�NDQ�RYHUIºUHV�WLO�DQGUH�VLWXDWLRQHU�b

1§U GHU EHVN¨IWLJHV PHG FDVHVWXGLHW� HU GHW LNNH IRUXGEHVWHPW DW PHWRGHQ HQWHQ HUb b b b b b b b b b b b b

NYDOLWDWLY HOOHU NYDQWLWDWLY� , DUEHMGHW PHG FDVHVWXGLHU VXSSOHUHV GHU RIWH PHG DQGUH PHWRGHUb b b b b b b b b b b b b

RJ GDWDLQGVDPOLQJVWHNQLNNHU� VRP NDQ Y¨UH PHG WLO EHVYDUHOVH DI GHW I¨QRPHQ GHUb b b b b b b b b b b b

XQGHUVºJHV �<LQ� ������ 9L KDU YDOJW DW EHQ\WWH RV DI NYDOLWDWLYH IRUVNQLQJVLQWHUYLHZ VRPb b b b b b b b b b b b b

YRUHV GDWDLQGVDPOLQJVPHWRGH� VRP GHUWLO NDQ XQGHUVWºWWH YRUHV FDVHVWXGLH�b b b b b b b b

,QWHUYLHZPHWRGHQV VSHFLILFLWHW OLJJHU W¨W RS DG FDVHVWXGLHW� VRP OLJHOHGHV E\JJHU S§ HQ G\Eb b b b b b b b b b b b b

IRUVW§HOVH�LQGHQIRU�HW�VQ¨YHUW�JHQVWDQGVIHOW�b

����.YDOLWDWLYW�IRUVNQLQJVLQWHUYLHZb

)RU DW IRUVW§ GH UHOHYDQWH VRFLDOH JUXSSHUV IRUKROG WLO JHQEUXJVPXUVWHQ LQGHQIRU YRUHV FDVH�b b b b b b b b b b b b b

KDU YL IRUHWDJHW NYDOLWDWLYH IRUVNQLQJVLQWHUYLHZV PHG UHSU¨VHQWDQWHU IRU WR DNWºUHU Lb b b b b b b b b b b

E\JJHVHNWRUHQ� VRP KDU UHOHYDQV IRU EUXJHQ DI JHQEUXJVPXUVWHQ� 'HW GUHMHU VLJ RP -HQVb b b b b b b b b b b b b

%UHLQKROW� SURMHNWGLUHNWºU PHG DQVYDU IRU E¨UHG\JWLJKHGVSURJUDPPHW Lb b b b b b b

E\JKHUUHYLUNVRPKHGHQ 3HQVLRQ'DQPDUN (MHQGRPPH� RJ &ODXV -XXO 1LHOVHQ� GLUHNWºU IRUb b b b b b b b b

*DPOH 0XUVWHQ� VRP HU OHYHUDQGºU DI JHQEUXJVPXUVWHQ� )RU DW RSQ§ HQ G\EHUH IRUVW§HOVH DIb b b b b b b b b b b b b b

E\JJHVHNWRUHQ KDU YL GHUXGRYHU XGIºUW HW IDNWXHOW HNVSHUWLQWHUYLHZ PHG 5HQ« /HPPLQJ�b b b b b b b b b b b

DUNLWHNWU§GJLYHU�L�(JHUQVXQG�7HJO�b

��b
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)RUP§OHW PHG HW LQWHUYLHZ HU DW IRUVW§ HW RPU§GH XG IUD LQWHUYLHZSHUVRQHQV SHUVSHNWLY�b b b b b b b b b b b b b

*HQVWDQGVIHOWHW IRU LQWHUYLHZHW HU VXEMHNWHWV HJQH RSOHYHOVHU RJ PHQLQJHU� VRPb b b b b b b b b b

LQWHUYLHZHUHQ IRUVºJHU DW I§ IUHPEUDJW V§ GHVNULSWLYW VRP PXOLJW� )RU DW IUHPEULQJH GLVVHb b b b b b b b b b b b b

EHVNULYHOVHU� IRUKROGHU LQWHUYLHZHUHQ VLJ EHYLGVW QDLYW RJ Q\VJHUULJW WLO LQWHUYLHZSHUVRQHQVb b b b b b b b b b

XGWDOHOVHU� V§OHGHV DW EHVNULYHOVHUQH EOLYHU V§ RPIDWWHQGH VRP PXOLJW �.YDOH 	 %ULQNPDQQ�b b b b b b b b b b b b

������b

)RU YRUHV LQWHUYLHZ YDU IRUP§OHW DW XQGHUVºJH� KYRUGDQ GH WR LQWHUYLHZSHUVRQHU VHUb b b b b b b b b b b b

XGIRUGULQJHUQH IRU XGEUHGHOVH DI JHQEUXJVPXUVWHQ L UHODWLRQ WLO GHQ YLUNVRPKHG� GHb b b b b b b b b b b

UHSU¨VHQWHUHU� )RNXV IRU LQWHUYLHZHW YDU GHUIRU OLJHOHGHV S§ GH XGIRUGULQJHU� GHU KDYGHb b b b b b b b b b b b

GLUHNWH UHODWLRQ WLO KKY� 3HQVLRQ'DQPDUN RJ *DPOH 0XUVWHQV HJQH DPELWLRQHU S§ RPU§GHW�b b b b b b b b b b b b

RJ LNNH S§ SUREOHPHU KRV GH DQGUH DNWºUHU� VRP YLUNVRPKHGHUQH LQJHQ GLUHNWH UHODWLRQb b b b b b b b b b b b b

KDYGH WLO� 'HVXGHQ IRUVºJWH YL L LQWHUYLHZVSºUJVP§OHQH DW Y¨UH EHYLGVW QDLYH RJ DFFHSWHUHb b b b b b b b b b b b b

LQWHUYLHZSHUVRQHQV�KROGQLQJHU�PHG�KHQEOLN�S§�DW�I§�XGIROGHW�GHQQHV�EHVNULYHOVHU�b

, HW LQWHUYLHZ RSVW§U YLGHQ LPLGOHUWLG LNNH DI VLJ VHOY� PHQ IºUVW L VDPVSLOOHW PHOOHPb b b b b b b b b b b b b b b

LQWHUYLHZHU RJ LQWHUYLHZSHUVRQ� ,QWHUYLHZHU RJ LQWHUYLHZSHUVRQ HU DOWV§ JHQVLGLJW DIK¨QJLJHb b b b b b b b b b

DI KLQDQGHQ IRU DW VNDEH YLGHQ� 0HG KHQEOLN S§ DW RSQ§ NRQNUHW YLGHQ� EºU GHU L HWb b b b b b b b b b b b b b b b b

IRUVNQLQJVLQWHUYLHZ LQGKHQWHV EHVNULYHOVHU DI VSHFLILNNH VLWXDWLRQHU� 'LVVH EHVNULYHOVHU KDUb b b b b b b b b

SRWHQWLDOH WLO DW EOLYH ODQJW PHUH RPIDWWHQGH HQG KYLV GHU EORW LQGKHQWHV JHQHUHOOHb b b b b b b b b b b b b

PHQLQJHU� 0HG VSHFLILFLWHW NDQ GHU VNDEHV HQ G\EHUH IRUVW§HOVH IRU HW HPQH �.YDOH 	b b b b b b b b b b b b b b

%ULQNPDQQ� ������ 'HUIRU KDU YL E\JJHW YRUHV IRUVNQLQJVLQWHUYLHZV RS RPNULQJ E\JJHULHUQHb b b b b b b b b b b

3ROOX[ RJ &DVWRU S§ ,VODQGV %U\JJH� VRP E§GH 3HQVLRQ'DQPDUN RJ *DPOH 0XUVWHQ YDUb b b b b b b b b b b b b

LQYROYHUHGH�L�b

,QWHUYLHZHQH PHG %UHLQKROW RJ 1LHOVHQ KDYGH NDUDNWHU DI VHPLVWUXNWXUHUHGH LQWHUYLHZV�b b b b b b b b b b

KYRU VWºUVWHGHOHQ DI VSºUJVP§OHQH YDU IRUPXOHUHW S§ IRUK§QG� ,QWHUYLHZVSºUJVP§OHQH EOHYb b b b b b b b b b

XGIRUPHW HIWHU .YDOH RJ %ULQNPDQQV ������ QRUPHU RP NRUWH� HQNOH IRUPXOHULQJHU� VRP NDQb b b b b b b b b b b b b

§EQH RS IRU LQWHUYLHZSHUVRQHQV HJQH EHVNULYHOVHU� 'LVVH VSºUJVP§O NDQ LV¨U NDUDNWHULVHUHVb b b b b b b b b b b

RP �LQGOHGHQGH �RJ �GLUHNWH �VSºUJVP§O�� MI� .YDOH RJ %ULQNPDQQV ������ GHILQLWLRQHU� 8QGHUb b b b b b b b b b b b

LQWHUYLHZHW VXSSOHUHGH YL PHG �RSIºOJHQGH�� �VRQGHUHQGH�� �VSHFLILFHUHQGH RJ �IRUWRONHQGHb b b b b b b b b

VSºUJVP§O��VRP�XGVSUDQJ�DI�LQWHUYLHZSHUVRQHUQHV�XGWDOHOVHU�b

������)DNWXHOW�LQWHUYLHZb

(W IDNWXHOW LQWHUYLHZ LQWHUHVVHUHU VLJ L PRGV¨WQLQJ WLO DQGUH LQWHUYLHZIRUPHU LNNH DOHQH IRUb b b b b b b b b b b b b

LQWHUYLHZSHUVRQHQV HJHW SHUVSHNWLY� PHQ IRUVºJHU DW DIG¨NNH IDNWXHO LQIRUPDWLRQ� +HU VNDOb b b b b b b b b b b

��b



�

GHU Y¨UH RSP¨UNVRPKHG S§� DW GHW NXQ HU PXOLJW DW DIG¨NNH LQWHUYLHZSHUVRQHQV RSIDWWHOVHb b b b b b b b b b b b b

DI IDNWD� KYLONHW LNNH QºGYHQGLJYLV HU I\OGHVWJºUHQGH IRU YLUNHOLJKHGHQ �.YDOH 	 %ULQNPDQQ�b b b b b b b b b b b b

������b

9L KDU XGIºUW HW IDNWXHOW LQWHUYLHZ PHG 5HQ« /HPPLQJ� DUNLWHNWU§GJLYHU L (JHUQVXQG 7HJO�b b b b b b b b b b b b b

,QWHUYLHZHW EOHY ODYHW PHG KHQEOLN S§ DW I§ HQ G\EHUH IRUVW§HOVH DI E\JJHVHNWRUHQV PDQJHb b b b b b b b b b b b b b

DNWºUHU� RJ KDYGH NDUDNWHU DI HQ XIRUPHO RJ XVWUXNWXUHUHW VDPWDOH� ,QWHUYLHZHW EOHY PRGVDWb b b b b b b b b b b b b

GH WR DQGUH LQWHUYLHZ LNNH RSWDJHW RJ WUDQVVNULEHUHW� PHQ L VWHGHW EOHY GHU VNUHYHW QRWHU VRPb b b b b b b b b b b b b b b b

HIWHUIºOJHQGH HU EOHYHW YDOLGHUHW DI /HPPLQJ� 1RWHUQH KDYGH IRUP DI HQ YLVXHO NRUWO¨JQLQJb b b b b b b b b b b b b

DI DNWºUHUQH� VRP HIWHUIºOJHQGH EOHY QHGVNUHYHW VRP EUºGWHNVW� )RUGHOHQ YHG DW RSWDJH HWb b b b b b b b b b b b b

LQWHUYLHZ HU� DW VLNUH VLJ DW LQWHUYLHZSHUVRQHQV XGWDOHOVHU YLGHUHIRUPLGOHV NRUUHNW� PHQ GDb b b b b b b b b b b b

GHU YDU WDOH RP HW IDNWXHOW LQWHUYLHZ� NXQQH YL L VWHGHW VLNUH YDOLGLWHWHQ JHQQHP HQb b b b b b b b b b b b b b b

HIWHUIºOJHQGH�JRGNHQGHOVH�DI�QRWDWHUQH�IUD�/HPPLQJ�b

������9DOJ�DI�LQWHUYLHZSHUVRQHUb

9L�KDU�YDOJW�WUH�LQWHUYLHZSHUVRQHU��VRP�LQIRUPHUHU�YRUHV�XQGHUVºJHOVH�b

-HQV %UHLQKROW HU YDOJW IRUGL KDQ UHSU¨VHQWHUHU HQ VWRU GDQVN E\JKHUUH� 6DPWLGLJ EHVNULYHUb b b b b b b b b b b b b

3HQVLRQ'DQPDUN (MHQGRPPH VLJ VRP HQ YLUNVRPKHG GHU SULRULWHUHU E¨UHG\JWLJKHGb b b b b b b b b

�3HQVLRQ'DQPDUN� V�G��� 3HQVLRQ'DQPDUN HU HW QRQ�SURILW�VHOVNDE� KYRU KHOH RYHUVNXGGHWb b b b b b b b b

J§U WLO PHGOHPPHUQH� 'HUIRU KDU YLUNVRPKHGHQ SRWHQWLHOW VWºUUH PXOLJKHG IRU DW SULRULWHUHb b b b b b b b b b b b

LQYHVWHULQJHU L E¨UHG\JWLJKHG HQG DQGUH SULYDWH E\JKHUUHU� 'HWWH NRPPHU WLO XGWU\N Lb b b b b b b b b b b b

3HQVLRQ'DQPDUNV HMHQGRPVVWUDWHJL� VRP VLJWHU HIWHU DW LQYHVWHUH L E¨UHG\JWLJH HMHQGRPPH�b b b b b b b b b b

9LUNVRPKHGHQ KDU GHUIRU E¨UHG\JWLJKHGVFHUWLILFHUHW DOOH GHUHV E\JQLQJHU PHGb b b b b b b b

FHUWLILFHULQJVRUGQLQJHQ '*1% VLGHQ ���� �3HQVLRQ'DQPDUN V�G��� 0HQ VDPWLGLJ HUb b b b b b b b b

3HQVLRQ'DQPDUN HW SHQVLRQVVHOVNDE� VRP ºQVNHU DW JLYH GHUHV PHGOHPPHU GHW EHGVW PXOLJHb b b b b b b b b b b b

DINDVW S§ GHUHV SHQVLRQVRSVSDULQJ� RJ GHUIRU P§ VHOVNDEHW VDPWLGLJ LQYHVWHUH ºNRQRPLVNb b b b b b b b b b b

IRUVYDUOLJW� 3§ GHQQH P§GH HU 3HQVLRQ'DQPDUN PHJHW OLJ DQGUH SULYDWH E\JKHUUHU� RJ GHUIRUb b b b b b b b b b b b b

NDQ GHQ YLGHQ YL VNDEHU S§ EDJJUXQG DI 3HQVLRQ'DQPDUN VRP FDVH DOOLJHYHO WLO HQ YLV JUDGb b b b b b b b b b b b b b b b

RYHUIºUHV�WLO�DQGUH�YLUNVRPKHGHU�b

&ODXV -XXO 1LHOVHQ HU YDOJW IRUGL KDQV YLUNVRPKHG� *DPOH 0XUVWHQ� HU GHQ SULP¨UHb b b b b b b b b b b b b

OHYHUDQGºU DI JHQEUXJVPXUVWHQ L 'DQPDUN �0LOMºVW\UHOVHQ� ������ 1LHOVHQ UHSU¨VHQWHUHUb b b b b b b b b

GHUPHG HQ FHQWUDO DNWºU L QHWY¨UNHW RP JHQEUXJVPXUVWHQ� RJ KDQV YLUNVRPKHGVb b b b b b b b b b b

XGIRUGULQJHU�NDQ�Y¨UH�DIJºUHQGH�IRU�GHQ�YLGHUH�XGEUHGHOVH�DI�PDWHULDOHW�b

��b



�

9L KDU LQWHUYLHZHW 5HQ« /HPPLQJ IRU DW RSQ§ HQ IDNWXHO YLGHQ RP EUDQFKHQ� 5HQ« /HPPLQJb b b b b b b b b b b b b b b

HU DUNLWHNWU§GJLYHU IUD (JHUQVXQG 7HJO� /HPPLQJ KDU Y¨UHW LQYROYHUHW L E\JJHSURMHNWHU Lb b b b b b b b b b b b

VDPDUEHMGH PHG 3HQVLRQ'DQPDUN� RJ VRP OHYHUDQGºU HU KDQ NRQNXUUHQW WLO *DPOH 0XUVWHQ�b b b b b b b b b b b b

+DQ XGWDOHU VLJ L LQWHUYLHZHW VRP IDJSHUVRQ PHG VWRUW NHQGVNDE WLO EUDQFKHQ� PHQ GHU VNDOb b b b b b b b b b b b b b b

Y¨UH�RSP¨UNVRPKHG�S§�RP�KDQV�HJHQ�SRVLWLRQ�NDQ�IDUYH�KDQV�XGO¨JQLQJ�DI�GHQ�bb b

��b



�

��7HRULb
1§U YL XQGHUVºJHU XGEUHGHOVHQ DI Q\H WHNQRORJLHU� HU GHW YLJWLJW DW IRUVW§ KYLONH IDNWRUHU� GHUb b b b b b b b b b b b b b b

VSLOOHU LQG� 'HUIRU YLO YL KHU EHVNULYH WR WHRULHU� VRP \GHUOLJHUH NDQ KM¨OSH PHG DW DIG¨NNHb b b b b b b b b b b b b b b b

XGEUHGHOVHQ�DI�JHQEUXJVPXUVWHQ�L�VDPIXQGHW�b

)ºUVW RJ IUHPPHVW EHQ\WWHU YL WHRULHQ RP �VRFLRWHNQLVNH V\VWHPHU �DI )UDQN *HHOV� 'HUXGRYHUb b b b b b b b b b b b b

LQGGUDJHU YL ERJHQ �%¨UHG\JWLJ RPVWLOOLQJ DI EROLJ RJ E\JJHUL�� VNUHYHW DI -HVSHU +ROP� %HQWb b b b b b b b b b b b b b

6ºQGHUJ§UG� ,QJHU 6WDXQLQJ RJ -HVSHU 2OH -HQVHQ� IRU DW V¨WWH VRFLRWHNQLVNH V\VWHPHU Lb b b b b b b b b b b b b

UHODWLRQ WLO E\JJHVHNWRUHQ�� �6RFLRWHNQLVNH V\VWHPHU KDU HW DNWºUIRNXVHUHW SHUVSHNWLY� Q§U GHWb b b b b b b b b b b

NRPPHU WLO ¨QGULQJHU L V\VWHPHU S§ VDPIXQGVP¨VVLJW SODQ� )RU DW VNDEH HQ ¨QGULQJ Lb b b b b b b b b b b b b b

VDPIXQGHW HU GHU QHPOLJ PDQJH DNWºUHU� GHU VNDO L VSLO� RJ GHW HU GHUIRU YLJWLJW� DW IRUVW§b b b b b b b b b b b b b b b b b

KYRUGDQ �GLVVH DNWºUHU DJHUHU L IRUKROG WLO KLQDQGHQ� 6RFLRWHNQLVNH V\VWHPHU EHVNULYHU GRJb b b b b b b b b b b b

LNNH� KYRUGDQ HJHQVNDEHU YHG HQ WHNQRORJL NDQ S§YLUNH JUDGHQ DI XGEUHGHOVH� RJ GHUIRUb b b b b b b b b b b b b

VXSSOHUHV WHRULHQ DI (YHUHWW 5RJHUVȢ NRQFHSWXDOLVHULQJ DI LQQRYDWLRQHUV HJHQVNDEHU RJb b b b b b b b b b

GLVVHV�LQGIO\GHOVH�S§�LQQRYDWLRQHQV�DGRSWLRQVUDWH��b

����6RFLRWHNQLVNH�V\VWHPHUb

+YLV GHU VNDO VNDEHV HQ IRUDQGULQJ L VDPIXQGHW� VRP HNVHPSHOYLV VºJHU DW PLQGVNH GHb b b b b b b b b b b b b b

NOLPDXGIRUGULQJHU YL VW§U RYHUIRU� NU¨YHU GHW VWUXNWXUHOOH RJ V\VWHPDWLVNH ¨QGULQJHU Lb b b b b b b b b b b

VDPIXQGHW�bb

'LVVH ¨QGULQJHU NDQ LIºOJH SURIHVVRU L V\VWHPLQQRYDWLRQ RJ E¨UHG\JWLJKHG )UDQN *HHOVb b b b b b b b b b b

������ RIWH NDOGHV �VRFLRWHNQLVNH RYHUJDQJH�� )RU DW NXQQH RSQ§ VRFLRWHNQLVNH RYHUJDQJH WLOb b b b b b b b b b b b

I�HNV� E¨UHG\JWLJKHG L HW DOOHUHGH HWDEOHUHW VDPIXQG� LQGHE¨UHU GHW ¨QGULQJHU DI I�HNV�b b b b b b b b b b b b

HQHUJL�� WUDQVSRUW� HOOHU E\JJHVHNWRUHQ� )RU DW NXQQH VNDEH ¨QGULQJHU KHUS§� NU¨YHU GHWb b b b b b b b b b b b

EO�D� WHNQRORJLVN� SROLWLVN� NXOWXUHO RJ YLGHQVNDEHOLJ YLGHQ �*HHOV� ������ 'HU HU DOWV§ PDQJHb b b b b b b b b b b b b

DNWºUHU�L�VSLO��KYLV�PDQ�YLO�IRUVºJH�DW�VNDEH�HQ�VRFLRWHNQLVN�RYHUJDQJ�b

)RU DW IRUVW§ KYRUGDQ GH IRUVNHOOLJH DNWºUHU S§YLUNHU KLQDQGHQ L GHW RYHURUGQHGH G\QDPLVNHb b b b b b b b b b b b b

VRFLRWHNQLVNH V\VWHP� NDQ PDQ WLO IRUGHO NLJJH S§ *HHOVȢ PRGHO� �7KH PXOWL�OHYHOb b b b b b b b b b b b

SHUVSHFWLYH�� HOOHU PXOWL�OHYHO�PRGHOOHQ �*HHOV� ����� V� ��� 0RGHOOHQ DQVNXHU RYHUJDQJH RJb b b b b b b b b b b

VDPVSLO L XGYLNOLQJHQ DI WUH IRUVNHOOLJH DQDO\WLVNH QLYHDXHU� �/DQGVNDE�� VRP LQGHE¨UHU GHb b b b b b b b b b b b

PDWHULHOOH DVSHNWHU DI VDPIXQGHW� �5HJLPHU�� VRP LQGHE¨UHU GH HWDEOHUHGH UHJOHU RJ VWUXNWXUHUb b b b b b b b b b b b

��b



�

L VDPIXQGHW RJ �1LFKHU�� VRP LQGHE¨UHU GH VSRU¨QGUHQGH LQQRYDWLRQHU L VDPIXQGHW �*HHOV�b b b b b b b b b b b b

�������,�GH�IºOJHQGH�DIVQLW�YLO�YL�UHGHJºUH�IRU�GLVVH�WUH�QLYHDXHU��

������/DQGVNDEb

,IºOJH *HHOV ������ LQGHE¨UHU �ODQGVNDEHW GH WHNQLVNH RJ PDWHULHOOH EDJJUXQGH� GHU IDVWKROGHUb b b b b b b b b b b b

GHW HWDEOHUHGH VDPIXQG� 'HW LQGHE¨UHU HNVHPSHOYLV I¨OOHV NXOWXUHOOH RYHUEHYLVQLQJHU�b b b b b b b b b

V\PEROHU RJ Y¨UGLHU� 'LVVH IDNWRUHU HU XGHQIRU GLUHNWH LQGIO\GHOVH DI DNWºUHUQH L UHJLPHW�b b b b b b b b b b b b b

KYLONHW JºU GHWWH QLYHDX XGIRUGUHQGH DW ¨QGUH S§ �*HHOV� ������ $I GHQQH JUXQG ¨QGUHUb b b b b b b b b b b b b b

ODQGVNDEVQLYHDXHW VLJ QRUPDOW ODQJVRPW� 'HW HU GH VRFLRWHNQLVNH ODQGVNDEHU� GHU S§YLUNHUb b b b b b b b b b b

UHJLPH��RJ�QLFKHG\QDPLNNHQ��*HHOV��������b

�

������5HJLPHb

5HJLPHUQH LQGHE¨UHU GH UHJOHU� QRUPHU RJ I¨OOHV DQWDJHOVHU� VRP IRUVNHOOLJH DNWºUHU EDVHUHUb b b b b b b b b b b b

GHUHV DGI¨UG XG IUD� +YLV GHW VRFLRWHNQLVNH UHJLPH XQGHUVºJHV L IRUKROG WLO E\JJHVHNWRUHQ�b b b b b b b b b b b b b

KDU YL QRJOH UHJOHU� QRUPHU RJ VWDQGDUGHU� VRP IDVWKROGHU HQ EHVWHPW WLOJDQJ WLO E\JJHUL Lb b b b b b b b b b b b b b b

VDPIXQGHW �+ROP HW DO�� ������ 5HJLPHU EHWUDJWHV LIºOJH *HHOV ������ VRP �G\QDPLVN VWDELOH��b b b b b b b b b b b b b

'HW YLO VLJH� DW GH GRPLQHUHQGH UHJLPHU KDU HQ VSRUDIK¨QJLJKHG� RJ DW GH S§J¨OGHQGH UHJOHUb b b b b b b b b b b b b b b

RJ QRUPHU NXQ ¨QGUHV KYLV GH EOLYHU S§YLUNHW DI QRJOH XGHIUDNRPPHQGH HOHPHQWHU RJb b b b b b b b b b b b b

IDNWRUHU� 5HJLPHUQH HU DOWV§ VWDELOH LQGWLO GH EOLYHU S§YLUNHW� RJ GHUWLO ¨QGUHV JDQVNHb b b b b b b b b b b b b

ODQJVRPW� +YLV GHQQH S§YLUNQLQJ VNHU� V¨WWHV GHU JDQJ L RPVWLOOLQJVSURFHVVHU� KYRUYHG HWb b b b b b b b b b b b

Q\W UHJLPH� PHG Q\H UHJOHU RJ QRUPHU� NDQ J§ KHQ RJ HUVWDWWH GHW JDPOH� 'HW HU EO�D�b b b b b b b b b b b b b b b b b

QLFKH�LQQRYDWLRQHU�GHU�NDQ�V¨WWH�JDQJ�L�GLVVH�RPVWLOOLQJVSURFHVVHU�b

������1LFKHb

'HW HU YHG GHWWH QLYHDX� DW GHU NDQ VNDEHV VSRU¨QGUHQGH LQQRYDWLRQHU RJ SURFHVVHU� +HU HUb b b b b b b b b b b b b b b

GHU PXOLJKHG IRU DW HNVSHULPHQWHUH RJ VNDEH IRUVºJVSURMHNWHU� DI HNVHPSHOYLV HQ Q\b b b b b b b b b b b b

WHNQRORJL� VRP HYHQWXHOW NXQQH NRQNXUUHUH PHG GH DOOHUHGH HWDEOHUHGH WHNQRORJLHU L UHJLPHWb b b b b b b b b b b b

�+ROP�HW�DO���������b

'HQ LQQRYDWLRQ YRUHV SURMHNW EHO\VHU� JHQEUXJVPXUVWHQ� NDQ S§ QXY¨UHQGH WLGVSXQNW VLJHVb b b b b b b b b b b

DW Y¨UH S§ QLFKH�QLYHDX� 0HQ IºU HQ QLFKH�LQQRYDWLRQ S§YLUNHU UHJLPHW� XQGHUVºJHU PDQb b b b b b b b b b b b

LIºOJH *HHOV ������ KYRUGDQ LQQRYDWLRQHQ SDVVHU LQG L GHW HNVLVWHUHQGH V\VWHP� +HU NDQb b b b b b b b b b b b b

5RJHUVȢ�EHJUHE�RP�NRPSDWLELOLWHW��VRP�YL�VHQHUH�YLO�NRPPH�LQG�S§��Y¨UH�EHKM¨OSHOLJW�b

��b



�

������3ÆYLUNQLQJ�DI�GHW�VRFLRWHNQLVNH�V\VWHPb

0HQ S§ KYLONHQ P§GH S§YLUNHU GLVVH WUH QLYHDXHU KLQDQGHQ" 2J KYRUGDQ NDQ HQb b b b b b b b b b b b b

QLFKH�WHNQRORJL YLQGH LQGSDV L GHW DOOHUHGH HWDEOHUHW VRFLRWHNQLVNH V\VWHP" 'HWWH KDU *HHOVb b b b b b b b b b b b

IRUVºJW DW IRUNODUH YHG DW LQGUHJQH GH WUH QLYHDXHU L �PXOWL�OHYHO SHUVSHFWLYH��PRGHOOHQ� 'HQQHb b b b b b b b b b b b b

PRGHO�LOOXVWUHUHU�PHG�SLOH�KYRUGDQ�GH�WUH�QLYHDXHU�S§YLUNHU�KLQDQGHQ�b

b

)LJXU������*HQRSWU\NW�IUD�Ȥ7KH�PXOWL�OHYHO�SHUVSHFWLYH�RQ�VXVWDLQDELOLW\�WUDQVLWLRQV��5HVSRQVHV�WR�VHYHQb

FULWLFLVPVȥ��DI�*HHOV��)����������6FLHQFH�DQG�7HFKQRORJ\�3ROLF\�5HVHDUFK���V�����b

+YLV GH VRFLRWHNQLVNH UHJLPHU HU VWDELOH� YLO GHU LNNH VNH QRJHQ ¨QGULQJ� RJ KHOH GHWb b b b b b b b b b b b b b b

VRFLRWHNQLVNH V\VWHP YLO Y¨UH XS§YLUNHW� +YLV GHU GHULPRG RSVW§U ¨QGULQJHU L WUDGLWLRQHU�b b b b b b b b b b b b

QRUPHU� VRFLDOH JUXSSHU HOOHU L WHNQRORJLXGYLNOLQJHQ� NDQ GHU RSVW§ HW V§NDOGW �ZLQGRZ RIb b b b b b b b b b b b b

RSSRUWXQLW\�� VRP NDQ §EQH RS IRU ¨QGULQJHU DI GHW QXY¨UHQGH UHJLPH �*HHOV� ������ 'HUb b b b b b b b b b b b b b

NDQ Y¨UH HQ U¨NNH IRUVNHOOLJH §UVDJHU WLO� DW GHWWH �ZLQGRZ RI RSSRUWXQLW\� NDQ EOLYH §EQHWb b b b b b b b b b b b b b b

RS�IRU�b

��b



�

�&KDQJHV�RQ�WKH�ODQGVFDSH�OHYHO�PD\�SXW�SUHVVXUH�RQ�WKH�UHJLPH�DQG�FDXVH�LQWHUQDOb

UHVWUXFWXULQJ��&OLPDWH�FKDQJH��IRU�LQVWDQFH��LV�FXUUHQWO\�SXWWLQJ�SUHVVXUH�RQ�HQHUJ\b

DQG�WUDQVSRUW�VHFWRUV��WULJJHULQJ�FKDQJHV�LQ�WHFKQLFDO�VHDUFK�KHXULVWLFV�DQG�SXEOLFb

SROLFLHV��%URDG�FXOWXUDO�FKDQJHV�LQ�YDOXHV�DQG�LGHRORJLHV��RU�FKDQJH�LQ�SROLWLFDOb

FRDOLWLRQV�PD\�DOVR�FUHDWH�SUHVVXUH����*HHOV��������V�����b

(W SUHV IUD ODQGVNDEHW NDQ IRU§UVDJH ¨QGULQJHU L UHJOHUQH L UHJLPHW� 6RP FLWDWHW EHO\VHU� KDUb b b b b b b b b b b b b b b

NOLPDIRUDQGULQJHUQH VDW HW EHW\GHOLJW SUHV S§ HQ U¨NNH VHNWRUHU L VDPIXQGHW� 'HUWLO VNDEHVb b b b b b b b b b b b b

GHU DOWV§ HW SUHV IUD ODQGVNDEHW� GD YL PHQQHVNHU L VWLJHQGH JUDG ºQVNHU IOHUH PLOMºYHQOLJHb b b b b b b b b b b b b b b

OºVQLQJHU RJ WHNQRORJLHU� KYLONHW NU¨YHU DW GHW HWDEOHUHGH UHJLPH S§ QRJOH SDUDPHWUH VNDOb b b b b b b b b b b b b

RPVWUXNWXUHUHV�HOOHU�HYHQWXHOW�HUVWDWWHV�b

'HW HU KHU� DW HYHQWXHOOH LQQRYDWLYH OºVQLQJHU NDQ EULQJHV S§ EDQHQ� DOWV§ GH V§NDOGWH QLFKHU�b b b b b b b b b b b b b b b

'HW ZLQGRZ RI RSSRUWXQLW\ GHU EOLYHU VNDEW� WLOODGHU GLVVH QLFKH�LQQRYDWLRQHU DW OºVH GHWb b b b b b b b b b b b b

SUREOHP� GHU HU RSVW§HW L UHJLPHW� 3§ GHQQH P§GH NDQ HQ QLFKH J§ LQG RJ S§YLUNH HOOHU EOLYHb b b b b b b b b b b b b b b b b b

HQ�GHO�DI�GHW�DNWXHOOH�UHJLPH�bb

, DQDO\VHQ YLO YL V¨WWH GHQQH WHRUL L UHODWLRQ WLO YRUHV FDVH� RJ GHUPHG VNDEH HQ VWºUUHb b b b b b b b b b b b b b b b b

IRUVW§HOVH IRU� KYLONH RPVWLOOLQJVSURFHVVHU GHU VNDO L JDQJ� IRU DW XGEUHGH JHQEUXJ DIb b b b b b b b b b b b b

PXUVWHQ�bb

����,QQRYDWLRQHUV�HJHQVNDEHU�RJ�DGRSWLRQVUDWHb

1§U YL XQGHUVºJHU XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ� HU GHW UHOHYDQW DW VH S§� KYDG GHU DIJºUb b b b b b b b b b b b b b b

XGEUHGHOVHQ DI HQ WHNQRORJL� �'HQQH VDPPHQK¨QJ PHOOHP WHNQRORJL RJ XGEUHGHOVHb b b b b b b b b b

NRQFHSWXDOLVHUHU VRFLRORJ RJ NRPPXQLNDWLRQVWHRUHWLNHU (YHUHWW 5RJHUV L ERJHQ �'LIIXVLRQ RIb b b b b b b b b b

,QQRYDWLRQV �������� 5RJHUV GHILQHUHU GLIIXVLRQ VRP ȤGHQ SURFHV� KYRUL HQ LQQRYDWLRQb b b b b b b b b b b

NRPPXQLNHUHV JHQQHP EHVWHPWH NDQDOHU RYHU WLG EODQGW PHGOHPPHU DI HW VRFLDOW V\VWHPȥb b b b b b b b b b b b

�5RJHUV� ����� V� ��� +HU IRUVW§V� DW GLIIXVLRQ HU HQ NRPPXQLNDWLRQVSURFHV� VRP HIWHUIºOJHV DIb b b b b b b b b b b b b b

HQWHQ DGRSWLRQ HOOHU DIYLVQLQJ DI LQQRYDWLRQHQ� 9L HU L GHWWH SURMHNW LV¨U LQWHUHVVHUHGH Lb b b b b b b b b b b b b b

DGRSWLRQ� RJ YLO GHUIRU IRNXVHUH YRUHV EUXJ DI 5RJHUVȢ WHRUL RP VDPPHQK¨QJHQ PHOOHPb b b b b b b b b b b b b

LQQRYDWLRQHUV HJHQVNDEHU RJ GHUHV DGRSWLRQVUDWH� 9RUHV YLGHQVNDEVWHRUHWLVNH DIV¨W� 6&27�b b b b b b b b b

KDU WLO IRUP§O DW VNDEH YLGHQ RP XGYLNOLQJ RJ VWDELOLVHULQJ DI WHNQRORJLHU� 6&27 EHVNULYHUb b b b b b b b b b b b b b

LPLGOHUWLG LNNH KYLONH HJHQVNDEHU YHG WHNQRORJLHQ� GHU NDQ VDQGV\QOLJJºUH HQ VWDELOLVHULQJ�b b b b b b b b b b b

RJ�KHU�NDQ�5RJHUVȢ�WHRUL�KM¨OSH�b

��b



�

5RJHUV GHILQHUHU LQQRYDWLRQ VRP HQ ȤLG«� SUDNVLV HOOHU REMHNW GHU DQVHV VRP Q\ DI HW LQGLYLGb b b b b b b b b b b b b b b b

HOOHU HQ DQGHQ DGRSWLRQVHQKHGȥ �5RJHUV� ����� V� ����� , YRUHV WLOI¨OGH HU LQQRYDWLRQHQ DOWV§b b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ� VRP IRU PDQJH PXOLJH DGRSWDQWHU ȟ DNWºUHU L E\JJHVHNWRUHQ ȟ HQGQXb b b b b b b b b b b b

DQVHV VRP HQ Q\ SUDNVLV� %HJUHEHW �DGRSWLRQVUDWH GHILQHUHV VRP ȤGHQ UHODWLYH KDVWLJKHGb b b b b b b b b b b b

KYRUYHG HQ LQQRYDWLRQ DGRSWHUHV DI PHGOHPPHU DI HW VRFLDOW V\VWHPȥ �5RJHUV� ����� V� �����b b b b b b b b b b b b b b

5RJHUV IRUHVO§U IHP JHQHUDOLVHUHGH YDULDEOHU� VRP L GH IOHVWH YLO KDYH Y¨VHQWOLJ LQGIO\GHOVHb b b b b b b b b b b b b

S§�DGRSWLRQVUDWHQ��,�GH�IºOJHQGH�DIVQLW�YLO�YL�UHGHJºUH�IRU�KYHU�DI�GH�IHP�YDULDEOHU�b

������5HODWLY�IRUGHOb

'HQQH HJHQVNDE EHVNULYHU GHQ RSOHYHGH IRUGHO� VRP LQQRYDWLRQHQ KDU RYHUIRU LQGLYLGHW�b b b b b b b b b b b

+YLV LQQRYDWLRQHQ RSOHYHV VRP HQ UHODWLYW VWRU IRUGHO L IRUKROG WLO DOWHUQDWLYHW� HU GHU VWºUUHb b b b b b b b b b b b b b b

FKDQFH IRU XGEUHGHOVH� +HU KDU ºNRQRPLHQ RIWH PHJHW DW VLJH� VHOYRP LQQRYDWLRQHQ LNNH DIb b b b b b b b b b b b b b

QDWXU KDU ºNRQRPLVNH JHYLQVWHU ȟ KYLV LQQRYDWLRQHQ KDU VRFLDOH IRUGHOH YLO GHW DOOLJHYHOb b b b b b b b b b b b b

DIYHMHV ºNRQRPLVN L IRUKROG WLO GHQ HNVLVWHUHQGH SUDNVLV� 'HUXGRYHU VNDO GHW DINODUHV�b b b b b b b b b b b b

KYRUYLGW HYHQWXHOOH ºNRQRPLVNH EHVSDUHOVHU S§ ODQJ VLJW� IRUYHQWHV DW RYHUVWLJH GHb b b b b b b b b b b

NRUWVLJWHGH XGJLIWHU WLO LQGNºE DI LQQRYDWLRQHQ� 3U¨YHQWLYH LQQRYDWLRQHU� VRP HNVHPSHOYLVb b b b b b b b b b

VNDO DIY¨UJH NOLPDIRUDQGULQJHU L IUHPWLGHQ� NDQ Y¨UH VY¨UHUH DW YXUGHUH GHQ UHODWLYH IRUGHOb b b b b b b b b b b b b

DI��IRUGL�GHQ�UHODWLYH�IRUGHO�IºUVW�WU¨GHU�L�NUDIW�L�HQ�IMHUQ�IUHPWLG��5RJHUV��������bb

������.RPSDWLELOLWHWbb

.RPSDWLELOLWHW EHVNULYHU L KYLONHQ JUDG HQ LQQRYDWLRQ RSOHYHV DW SDVVH LQG KRV DGRSWDQWHQ�b b b b b b b b b b b b b

'HW NDQ KDQGOH RP VRFLRNXOWXUHOOH Y¨UGLHU RJ RYHUEHYLVQLQJ� NRPSDWLELOLWHW PHG DOOHUHGHb b b b b b b b b b b

LQWURGXFHUHGH LG«HU HOOHU DGRSWDQWHQV EHKRY� +YLV HQ LQQRYDWLRQ HU LQNRPSDWLEHO PHG HQb b b b b b b b b b b b

HOOHU IOHUH DI GLVVH WUH IRUKROG KRV DGRSWDQWHQ� NDQ GHW S§YLUNH DGRSWLRQVUDWHQ QHJDWLYWb b b b b b b b b b b b b

�5RJHUV��������bb

������.RPSOHNVLWHWbb

,IºOJH 5RJHUV HU GHQ RSOHYHGH NRPSOHNVLWHW DI HQ LQQRYDWLRQ OLJHOHGHV PHG WLO DW S§YLUNHb b b b b b b b b b b b b b

DGRSWLRQVUDWHQ� +YLV HQ LQQRYDWLRQ RSOHYHV VRP NRPSOHNV� NDQ GHW WLOEDJHKROGH SRWHQWLHOOHb b b b b b b b b b b

DGRSWDQWHU�IUD�DW�DGRSWHUH�GHQ��5RJHUV��������b

��b



�

������$ISUýYEDUKHGb

$ISUºYEDUKHG� HOOHU WULDODELOLW\ S§ HQJHOVN� EHVNULYHU LIºOJH 5RJHUV SRWHQWLHOOH DGRSWDQWHUVb b b b b b b b b b

PXOLJKHG IRU DW DISUºYH LQQRYDWLRQHQ LQGHQ GH WDJHU GHQ HQGHOLJH LQQRYDWLRQVEHVOXWQLQJ�b b b b b b b b b b b

'HVLJQHV LQQRYDWLRQHQ V§OHGHV DW GHQ NDQ DISUºYHV� HU GHU JHQHUHOW VHW VWºUUH FKDQFH IRUb b b b b b b b b b b b b b

KXUWLJHUH�XGEUHGHOVH��5RJHUV��������b

������2EVHUYHUEDUKHGb

5RJHUVȢ VLGVWH SULQFLS KDQGOHU RP KYRUYLGW DGRSWLRQHQ DI HQ LQQRYDWLRQ HU V\QOLJ IRU DQGUH�b b b b b b b b b b b b b b

+YLV QRJHQ DGRSWHUHU LQQRYDWLRQHQ RJ GHWWH HU V\QOLJW IRU DQGUH� NDQ DQGUH QHPPHUH O¨JJHb b b b b b b b b b b b b b

P¨UNH WLO� RJ VSºUJH LQG WLO GHQ� KYRUHIWHU GHU HU VWºUUH FKDQFH IRU GHQV XGEUHGHOVH �5RJHUV�b b b b b b b b b b b b b b b b

������b b

��b



�

��%ÈUHG\JWLJKHGb
6LGHQ ����ȢHUQH KDU -RUGHQ LIºOJH :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQWb b b b b b b b b b b

������ JHQQHPJ§HW PDUNDQWH ¨QGULQJHU L IRUP DI EHIRONQLQJVWLOY¨NVW� XUEDQLVHULQJ RJb b b b b b b b b b

ºNRQRPLVN Y¨NVW� 'LVVH ¨QGULQJHU KDU UHVXOWHUHW L HW HNVWUHPW RYHUIRUEUXJ DI MRUGHQVb b b b b b b b b b b b

UHVVRXUFHU� GHU KDU UHVXOWHUHW L� DW YL PHQQHVNHU VW§U S§ YLSSHQ DI E§GH HQ ºNRORJLVN NULVH RJb b b b b b b b b b b b b b b b b

NOLPDNULVH� )1 RSUHWWHGH GHUIRU NRPPLVVLRQHQ :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQGb b b b b b b b b b

'HYHORSPHQW L ���� IRU DW XGDUEHMGH SRWHQWLHOOH OºVQLQJVIRUVODJ RJ UDSSRUWHU RP HPQHWb b b b b b b b b b b b

�:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��������b

, ���� XGJDY :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQW UDSSRUWHQ 2XU &RPPRQb b b b b b b b b b b b

)XWXUH� RJV§ NHQGW VRP %UXQGWODQG�UDSSRUWHQ� , GHWWH SURMHNW GHILQHUHV E¨UHG\JWLJb b b b b b b b b b

XGYLNOLQJ V§OHGHV� Ȥ+XPDQLW\ KDV WKH DELOLW\ WR PDNH GHYHORSPHQW VXVWDLQDEOH WR HQVXUHb b b b b b b b b b b b

WKDW LW PHHWV WKH QHHGV RI WKH SUHVHQW ZLWKRXW FRPSURPLVLQJ WKH DELOLW\ RI IXWXUHb b b b b b b b b b b b b b

JHQHUDWLRQV WR PHHW WKHLU RZQ QHHGV�ȥ �:RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQGb b b b b b b b b b b

'HYHORSPHQW� ����� V� ���� +RYHGSRLQWHQ L E¨UHG\JWLJKHGVEHJUHEHW HU� DW YRUHV KDQGOLQJHUb b b b b b b b b b b

LNNH�P§�IRUULQJH�PXOLJKHGHUQH�IRU�NRPPHQGH�JHQHUDWLRQHU�b

0HG GHILQLWLRQHQ S§ SODGV EHVNULYHU UDSSRUWHQ QRJOH DI GH RPU§GHU� GHU LNNH OHYHU RS WLOb b b b b b b b b b b b b b b

E¨UHG\JWLJKHG� 'HW HU EO�D� LQGXVWULDOLVHULQJHQ RJ HQ �� JDQJH VWºUUH LQGXVWULHO SURGXNWLRQ�b b b b b b b b b b b b

GHU KDU VNDEW VWRUH JOREDOH NOLPDSUREOHPHU �:RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQGb b b b b b b b b b b

'HYHORSPHQW� ������ 0HQ GHQ JOREDOH YHUGHQVºNRQRPL IRUYHQWHV PDQJHGREOHW L OºEHW DI GHb b b b b b b b b b b b

Q¨VWH �� §U VRP IºOJH DI GHQ VWLJHQGH WHQGHQV WLO LQYHVWHULQJ L DOW IUD ODQGEUXJ� WUDQVSRUW�b b b b b b b b b b b b b b b b

KXVH RJ LQGXVWULHU� 6WºUVWHGHOHQ DI GLVVH LQYHVWHULQJHU� HU DIK¨QJLJH DI QDWXUUHVVRXUFHU RJb b b b b b b b b b b b

U§VWRIIHU IUD EO�D� MRUG� VNRY� KDYH RJ YDQGOºE �:RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQGb b b b b b b b b b b b b

'HYHORSPHQW��������b

(NVSRUW DI QDWXUUHVVRXUFHU HU JUXQGO¨JJHQGH IRU IOHUH XGYLNOLQJVODQGHV ºNRQRPLVNHb b b b b b b b b

LQGNRPVW� 3UHVVHW IRU DW XGU\GGH IDWWLJGRP I§U ODQGHQH WLO DW RYHUXGQ\WWH QDWXUUHVVRXUFHUQH�b b b b b b b b b b b b

PHG VWRUH ºNRORJLVNH NRQVHNYHQVHU WLO IºOJH� 'HUXGRYHU NDQ HQ IRUWVDW KDVWLJW VWLJHQGHb b b b b b b b b b b b

EHIRONQLQJVWLOY¨NVW� PRGDUEHMGH GHQ E¨UHG\JWLJH XGYLNOLQJ YHG� DW O¨JJH HW \GHUOLJHUH SUHVb b b b b b b b b b b

S§ MRUGHQV UHVVRXUFHU RJ GHUPHG NRQWULEXHUH WLO HQ G§UOLJHUH OHYHVWDQGDUG �:RUOGb b b b b b b b b b b

&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW��������b

%UXQGWODQG�UDSSRUWHQV GHILQLWLRQ DI E¨UHG\JWLJKHG HU EUHG� RJ IRNXVHUHU LNNH VSHFLILNW S§b b b b b b b b b b b

GHW PLOMºP¨VVLJH RPU§GH� )RU EHGUH DW IRUVW§ EHJUHEHW� NDQ E¨UHG\JWLJKHGHQV GLPHQVLRQHUb b b b b b b b b b b

��b



�

RSVWLOOHV L HQ PRGHO� (Q DI GLVVH PRGHOOHU HU 9HQQ�GLDJUDPPHW� VRP LOOXVWUHUHU KYRUGDQb b b b b b b b b b b b b

VRFLDOH��ºNRQRPLVNH�RJ�PLOMºP¨VVLJH�IDNWRUHU�VSLOOHU�VDPPHQ�b

� b

)LJXU������*HQRSWU\NW�IUD�Ȥ �(QYLURQPHQW�ȟ�7KH�6FLHQFH�%HKLQG�WKH�6WRULHVȥ ���DI�:LWKJRWW��-�	�/DSRVDWD��0������� �� ��V�b

�����+DUORZ��(QJODQG��3HDUVRQ�(GXFDWLRQ�/LPLWHG�b

'LVVH IDNWRUHU LOOXVWUHUHV VRP HQ HQ WUHGREEHOW EXQGOLQMH GHU� KYLV EXQGOLQMHUQH DOOH KDUb b b b b b b b b b b b b

SRVLWLYH Y¨UGLHU� WLOVDPPHQ NDQ VLJHV DW XGJºUH E¨UHG\JWLJ XGYLNOLQJ� )RU DW DNWºUHU VRPb b b b b b b b b b b b b

I�HNV� UHJHULQJHU� YLUNVRPKHGHU HOOHU E\JKHUUHU NDQ RSQ§ HQ E¨UHG\JWLJ XGYLNOLQJ� VNDO GHb b b b b b b b b b b b

IRUVºJH DW LPºGHNRPPH HQ WUHGREEHOW EXQGOLQMH EHVW§HQGH DI PLOMºEHVN\WWHOVH� VRFLDOb b b b b b b b b b

UHWI¨UGLJKHG RJ ºNRQRPLVN IUHPJDQJ� ,QWHQWLRQHQ YHG GHQ WUHGREEHOWH EXQGOLQMH HU DWb b b b b b b b b b b

VNDEH XGYLNOLQJ GHU EHWDOHU VLJ S§ DOOH SDUDPHWUH� V§ KYHUNHQ IRON� YLUNVRPKHGHU HOOHU PLOMºHWb b b b b b b b b b b b b b

EOLYHU�IRUVºPW��:LWKJRWW�	�/DSRVDWD��������b

b

(QHUJLVW\UHOVHQ RJ 6WDWHQV %\JJHIRUVNQLQJVLQVWLWXW ������ KDU XGDUEHMGHW HQ UDSSRUW� KYRUb b b b b b b b b b

GH L NRUWH WU¨N IRUHVO§U KYRUGDQ GHQ WUHGREEHOWH EXQGOLQMH XGIROGHV L E\JJHULHW� 'HQb b b b b b b b b b b b b

PLOMºP¨VVLJH NYDOLWHW LQGHQIRU E\JJHUL� LQGHE¨UHU PLQLPHULQJ DI PLOMºS§YLUNQLQJHU EO�D� Lb b b b b b b b b b

IRUP DI UHVVRXUFHIRUEUXJ RJ PLOMºVNDGHOLJH VWRIIHU� E§GH ORNDOW RJ JOREDOW� <GHUPHUHb b b b b b b b b b b

LQGHE¨UHU GHQ PLOMºP¨VVLJH NYDOLWHW LIºOJH VW\UHOVHQ RJV§ HQHUJLHIIHNWLYLWHW JHQQHP KHOHb b b b b b b b b b

E\JQLQJHQV OHYHWLG RJ EHYDULQJ DI RPU§GHWV ELRGLYHUVLWHW� 'HQ VRFLDOH NYDOLWHW LQGHE¨UHUb b b b b b b b b b b

LIºOJH HQHUJLVW\UHOVHQ IXQNWLRQDOLWHW� VXQGKHG� NRPIRUW� VDPW XGHQGºUVRPU§GHU� GHUb b b b b b b b

ELGUDJHU WLO HW EHKDJHOLJW Q¨UPLOMº� 'HQ ºNRQRPLVNH NYDOLWHW LQGHE¨UHU EDODQFH PHOOHPb b b b b b b b b b b

��b



�

LQYHVWHULQJ RJ NYDOLWHW L E\JQLQJHQ� Y¨UGLVWDELOLWHW L HQ ODQJ §UU¨NNH RJ HIIHNWLYLVHULQJ DIb b b b b b b b b b b b b

E\JQLQJHQV�DUHDOHU��(QHUJLVW\UHOVHQ�	�6WDWHQV�%\JJHIRUVNQLQJVLQVWLWXW��������b

����.OLPDIRUDQGULQJHUb

'H JOREDOH NOLPDIRUDQGULQJHU HU HQ DI GH PLOMºHIIHNWHU� GHU HU NRPPHW DI LNNH�E¨UHG\JWLJb b b b b b b b b b b b b

XGYLNOLQJ� *UXQGHW GHQ YRNVHQGH XGOHGQLQJ DI GULYKXVJDVVHU� VWLJHUb b b b b b b b

JHQQHPVQLWVWHPSHUDWXUHQ JOREDOW� VDPWLGLJ PHG DW HNVWUHPW YHMU RSVW§U K\SSLJHUH� 'HQQHb b b b b b b b b b

JOREDOH RSYDUPQLQJ NDQ I§ VWRUH NRQVHNYHQVHU IRU XGE\WWHW L EO�D� ODQG� RJ VNRYEUXJ� KYLONHWb b b b b b b b b b b b b b

JºU GHW WLO HQ HQRUP XGIRUGULQJ DW XQGHUVWºWWH GHQ YRNVHQGH YHUGHQVEHIRONQLQJ �:LWKJRWW 	b b b b b b b b b b b b b

/DSRVDWD� ������ .RQVHNYHQVHUQH DI NOLPDIRUDQGULQJHUQH YLO L KºM JUDG NRPSURPLWWHUHb b b b b b b b b b

PXOLJKHGHUQH IRU IUHPWLGLJH JHQHUDWLRQHU� RJ GHUIRU EºU GHU PLQLPHUHVb b b b b b b b b

GULYKXVJDVXGOHGQLQJHQ�IRU�DW�VLNUH�HQ�E¨UHG\JWLJ�XGYLNOLQJ�b

, ���� LQGJLN ��� PHGOHPVODQGH DI )1ȢV NOLPDNRQYHQWLRQ� 3DULVDIWDOHQ� 3DULVDIWDOHQb b b b b b b b b b

IRUSOLJWHU ODQGHQH WLO DW DUEHMGH PRG HQ UHGXFHULQJ DI GHQ JOREDOH WHPSHUDWXUVWLJQLQJ WLOb b b b b b b b b b b b b

���r RYHU QLYHDXHW L ����� (IWHUIºOJHQGH VNDO DOOH PHGOHPVODQGHQH IUHPO¨JJH SODQHU IRUb b b b b b b b b b b b

KYRUGDQ GH YLO UHGXFHUH GHUHV GULYKXVJDVXGOHGQLQJ WLO DW RYHUKROGH GHWWH �.OLPD�� (QHUJL� RJb b b b b b b b b b b b b

)RUV\QLQJVPLQLVWHULHW� V�G��� , GHFHPEHU ���� DIWDOWH HW IOHUWDO L )RONHWLQJHW HQ NOLPDORY� VRPb b b b b b b b b b b b b

IRUSOLJWHU GHQ GDQVNH UHJHULQJ WLO DW UHGXFHUH VLQ GULYKXVJDVXGOHGQLQJ PHG ��� L ����b b b b b b b b b b b b b

�.OLPD���(QHUJL��RJ�)RUV\QLQJVPLQLVWHULHW��������b

(Q DI GH VWºUVWH VHNWRUHU PHG VWºUVW GULYKXVJDVXGOHGQLQJ HU E\JJHVHNWRUHQ� 3§ EDJJUXQG DIb b b b b b b b b b b b b

XQGHUVºJHOVHU IUD :RUOG 5HVRXUFH ,QVWLWXWH DQVO§U W¨QNHWDQNHQ &RQFLWR� DW PLQGVW ������b b b b b b b b b b b

DI GHQ JOREDOH GULYKXVJDVXGOHGQLQJ VWDPPHU IUD SURGXNWLRQ DI E\JJHPDWHULDOHU �0LQWHU�b b b b b b b b b b

������ +YLV YL VNDO RSQ§ HQ E¨UHG\JWLJ XGYLNOLQJ� HU GHW GHUIRU YLJWLJW DW UHGXFHUHb b b b b b b b b b b b b b

GULYKXVJDVXGOHGQLQJHQ�IUD�E\JJHVHNWRUHQ�b

����&LUNXOÈU�ýNRQRPLb

+YRU E¨UHG\JWLJKHG HU HQ RYHURUGQHW GHILQLWLRQ DI GHQ W\SH XGYLNOLQJ� GHU HU QºGYHQGLJ Lb b b b b b b b b b b b b b

IUHPWLGHQ� HU FLUNXO¨U ºNRQRPL HW NRQFHSW VRP IRUVºJHU DW ELGUDJH WLO GHQQH W\SH XGYLNOLQJ�b b b b b b b b b b b b b b

0§OV¨WQLQJHQ L FLUNXO¨U ºNRQRPL HU DW RPGHILQHUH P§GHQ YL SURGXFHUHU� Y¨NVWHUb b b b b b b b b b b

ºNRQRPLVN RJ IRUEUXJHU S§� YHG DW DINREOH ºNRQRPLVN Y¨NVW IUD EUXJHQ DI NORGHQVb b b b b b b b b b b b b

EHJU¨QVHGH UHVVRXUFHU� 'HWWH V\VWHPDWLVNH VNLIW VNDO IRUHJ§ YHG DW JHQEUXJH DOOH UHVVRXUFHUb b b b b b b b b b b b

RJ GHUPHG GHVLJQH VLJ DI PHG DIIDOG� RJ NDQ DQVHV VRP HQ VRFLRWHNQLVN RYHUJDQJ MI� *HHOV Lb b b b b b b b b b b b b b b b b

��b



�

YRUHV WHRULDIVQLW� &LUNXO¨U ºNRQRPL HU LIºOJH (OOHQ 0DF$UWKXU )RXQGDWLRQ �V�G�� EDVHUHW S§b b b b b b b b b b b b

WUH SULQFLSSHU� ȥ'HVLJQ RXW ZDVWH DQG SROOXWLRQȥ� ȥ.HHS SURGXFWV DQG PDWHULDOV LQ XVHȥ RJ WLOb b b b b b b b b b b b b b b

VLGVW�ȥ5HJHQHUDWH�QDWXUDO�V\VWHPVȥ�b

,IºOJH IRUVNHUH L E¨UHG\JWLJ SURGXNWLRQ .RUKRQHQ� 1XXU� )HOGPDQQ 	 %LUNLH ������ HU GHQb b b b b b b b b b b b b

YLGHQVNDEHOLJH OLWWHUDWXU RP FLUNXO¨U ºNRQRPL L GHQV QXY¨UHQGH VWDGLH GRJ VWDGLJb b b b b b b b b b b

EHJU¨QVHW� .RUKRQHQ HW DO� ������ DUJXPHQWHUHU IRU� DW FLUNXO¨U ºNRQRPL NDQ NDOGHV HWb b b b b b b b b b b b b

ȤHVVHQWLDOO\ FRQWHVWHG FRQFHSWȥ� KYRU GHU HU HQLJKHG RP PLGOHUQH RJ P§OHQH YHG NRQFHSWHW�b b b b b b b b b b b b b

PHQ XHQLJKHG RP KYRUGDQ NRQFHSWHW VNDO GHILQHUHV� KYRUGDQ GHW VNDO DQDO\VHUHV� VDPWb b b b b b b b b b b b

KYLONH XQGHUVºJHOVHVPHWRGHU GHU VNDO DQYHQGHV �.RUKRQHQ HW DO�� ������ ,IºOJH .RUKRQHQ HWb b b b b b b b b b b b

DO� VNHU VWºUVWHGHOHQ DI GHW QXY¨UHQGH DUEHMGH PHG FLUNXO¨U ºNRQRPL S§ GHW SUDNWLVNH RJb b b b b b b b b b b b b b

WHNQLVNH QLYHDX� DOWV§ HQHUJLIRUEUXJ RJ FLUNXO¨U XGQ\WWHOVH DI PDWHULDOHU� SULP¨UW Lb b b b b b b b b b b

SURGXNWLRQVYLUNVRPKHGHU� 'HUIRU PHQHU GH� DW DQWDJHOVHU RP Y¨UGLHU� VRFLDOH VWUXNWXUHU RJb b b b b b b b b b b

NXOWXUHU HQGQX HU XXGIRUVNHGH RJ GHUIRU PDQJOHU IRU DW VNDEH GHQ IXOGH FLUNHO L FLUNXO¨Ub b b b b b b b b b b b b b b

ºNRQRPL��.RUKRQHQ�HW�DO���������b

,QGHQIRU E\JJHVHNWRUHQ KDU 'DYLG &KHVKLUH� VRP KDU HQ NDQGLGDWJUDG L �(QHUJ\ DQG WKH %XLOWb b b b b b b b b b b b b b

(QYLURQPHQW�� GHILQHUHW KYRUGDQ GH FLUNXO¨UH SULQFLSSHU NDQ XGIROGHV L SUDNVLV� 'HW JºU KDQ Lb b b b b b b b b b b b b b

ERJHQ �%XLOGLQJ 5HYROXWLRQV� $SSO\LQJ WKH &LUFXODU (FRQRP\ WR WKH %XLOW (QYLURQPHQW�� , OºEHW DIb b b b b b b b b b b b b b

ERJHQ JHQQHPJ§U KDQ DOOH E\JJHSURFHVVHQV VWDGLHU� VDPW KDQV YXUGHULQJ DI KYDG GHU HUb b b b b b b b b b b b b

YLJWLJ�DW�KDYH�PHG�L�GHVLJQHW�DI�HQ�E\JQLQJ�GHU�HU�E\JJHW�HIWHU�FLUNXO¨UH�SULQFLSSHU�b

b

(Q DI P§GHUQH SULQFLSSHUQH IRU FLUNXO¨U ºNRQRPL KDU XGIROGHW VLJ S§ L 'DQPDUN HU JHQQHPb b b b b b b b b b b b b b b

DIIDOGVKLHUDUNLHW� VRP HU LOOXVWUHUHW Lb b b b b

ILJXU����� b

$IIDOGVKLHUDUNLHW HU GHILQHUHW DIb b b b

0LOMºVW\UHOVHQ VRP HQ RIILFLHO PRGHO� GHUb b b b b b

EUXJHU FLUNXO¨UH SULQFLSSHU WLO DW DQJLYHb b b b b b

KYRUGDQ PDQ EHGVW PXOLJW XGQ\WWHUb b b b b

DIIDOG� , GHW IºOJHQGH DIVQLW YLO YLb b b b b b b

UHGHJºUH IRU 0LOMºVW\UHOVHQV JHQHUHOOHb b b b

IRUVW§HOVH DI FLUNXO¨U DIIDOGVK§QGWHULQJ�b b b b

RJ NRPELQHUH GHW PHG &KHVKLUHVb b b b b

IRUVW§HOVH DI GHQ FLUNXO¨UH ºNRQRPL Lb b b b b b

E\JJHVHNWRUHQ�b

��b
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1§U FLUNXO¨U ºNRQRPL YXUGHUHV L UHODWLRQ WLO HQ E\JQLQJ� NDQ GH FLUNXO¨UH SULQFLSSHU LNNHb b b b b b b b b b b b b b

V¨WWHV L GLUHNWH UHODWLRQ WLO E\JQLQJHQ VRP KHOKHG� (Q E\JQLQJ HU HQ VDPOLQJ DI PDQJHb b b b b b b b b b b b b b b

IRUVNHOOLJH NRPSRQHQWHU� RJ GHUIRU VNDO GH FLUNXO¨UH SULQFLSSHU V¨WWHV QHG RYHU KYHU HQNHOWb b b b b b b b b b b b b

DI GLVVH NRPSRQHQWHU� (NVHPSHOYLV V§ HU HQ E\JQLQJV \GUH VNDO GHVLJQHW WLO DW KDYH HQb b b b b b b b b b b b b b b

O¨QJHUH OHYHWLG HQG DQGUH NRPSRQHQWHU� GD HQ EHWRQ HOOHU PXUVWHQVY¨J NDQ VW§ L IOHUHb b b b b b b b b b b b b b

KXQGUHGH §U� 'HUIRU HU GHW LIºOJH &KHVKLUH ������ YLJWLJW DW VH FLUNXO¨UW S§ KYHU HQNHOWb b b b b b b b b b b b b b b

NRPSRQHQW�b

$IIDOGVIRUHE\JJHOVH �HU GHW IºUVWH RJ PHVW PLOMºULJWLJH SXQNW L DIIDOGVKLHUDUNLHW� )RUHE\JJHOVHQb b b b b b b b b b b

KDQGOHU RP DW UHGXFHUH P¨QJGHQ DI DIIDOG L RPOºE� V§ EHKRYHW IRU XGYLQGLQJ DI Q\H U§VWRIIHUb b b b b b b b b b b b b b b b

PLQLPHUHV� 3§ GHQ P§GH YLO HQHUJLIRUEUXJHW RJ HPLVVLRQHQ DI GULYKXVJDVVHU RJV§ EOLYHb b b b b b b b b b b b

PLQLPHUHW �0LOMºVW\UHOVHQ� ����D�� , E\JJHVHNWRUHQ KDQGOHU GHW LIºOJH &KHVKLUH ������ IºUVWb b b b b b b b b b b

RJ IUHPPHVW RP KYRUGDQ YL NDQ I§ E\JJHPDWHULDOHU WLO DW KROGH V§ O¨QJH VRP PXOLJW� IºU YLb b b b b b b b b b b b b b b b b

HU QºGW WLO DW VNDIIH Q\H� 'HWWH NDQ Y¨UH YHG DW IRUVºJH DW EHKROGH PDWHULDOHWV RULJLQDOHb b b b b b b b b b b b b b b b

IXQNWLRQ V§ O¨QJH VRP PXOLJW� IºU GHW DOWHUQDWLYW NDQ UHSURGXFHUHV WLO HW DQGHW Q\WWLJWb b b b b b b b b b b b b b

SURGXNW�RJ�GHUYHG�I§�HQ�Q\�OHYHWLG��&KHVKLUH��������b

'HQ Q¨VWEHGVWH P§GH DW K§QGWHUH DIIDOG� HU LIºOJH 0LOMºVW\UHOVHQ �IRUEHUHGHOVH PHG KHQEOLN S§b b b b b b b b b b b b b

JHQEUXJ�� $W JHQEUXJH YLO VLJH DW EUXJH QRJHW� I�HNV� PXUVWHQ� LJHQ WLO VDPPH IRUP§O� 0XUVWHQb b b b b b b b b b b b b b b

EOLYHU DOWV§ LNNH NQXVW RJ ODYHW WLO HQ Q\ PXUVWHQ� PHQ ELEHKROGHV L VLQ RULJLQDOH IRUP� 0HGb b b b b b b b b b b b b b b b b

IRUEHUHGHOVH PHQHV GHU� DW PDWHULDOHW EOLYHU NODUJMRUW� V§ GHW NDQ JHQEUXJHV L GHQ HYHQWXHOOHb b b b b b b b b b b b b b

IUHPWLG� )�HNV� EOLYHU PXUVWHQ UHQVHW IRU UHVWHU DI PºUWHO� LQGHQ GH VNDO EUXJHV WLO Q\E\JJHULb b b b b b b b b b b b b b b

HOOHU�UHQRYHULQJ��0LOMºVW\UHOVHQ������D��b

)RU DW RSWLPHUH PXOLJKHGHUQH IRU JHQEUXJ DI PDWHULDOHU� NDQ GHW OLJHOHGHV Y¨UHb b b b b b b b b b b b

YLJWLJW DW GHVLJQH PHG KHQEOLN S§ GHPRQWHULQJ RJ JHQEUXJ �&KHVKLUH� ������ %\JQLQJHUQHb b b b b b b b b b b b

VNDO DOWV§ GHVLJQHV� V§ GH NDQ WDJHV IUD KLQDQGHQ LJHQ RJ PDWHULDOHUQH JHQEUXJHV Q§U GHWb b b b b b b b b b b b b b b

RSULQGHOLJH E\JJHUL LNNH O¨QJHUH HU EUXJEDUW� (Q DI GH WLQJ GHU HU YLJWLJH IRU DW GHPRQWHULQJb b b b b b b b b b b b b b b b

NDQ IXQJHUH� HU DW GHU HU HQ XGIºUOLJ EHVNULYHOVH DI KYRUGDQ� E\JQLQJHQ HU NRQVWUXHUHW Lb b b b b b b b b b b b b b b

IºUVWH RPJDQJ �&KHVKLUH� ������ 1§U GHU GHVLJQHV HQ E\JQLQJ S§ GHQQH P§GH� JºUHVb b b b b b b b b b b b b

E\JQLQJHQ WLO HQ PDWHULDOHEDQN� KYRU Q¨VWHQ KHOH E\JQLQJHQ NDQ VNLOOHV DG� RJ EUXJHV Lb b b b b b b b b b b b b b

DQGUH�E\JJHULHU�b

(Q DQGHQ P§GH DW DUEHMGH PHG JHQEUXJ HU GHVLJQ PHG KHQEOLN S§ WLOSDVQLQJ WLOb b b b b b b b b b b b b b

IUHPWLGLJ EUXJ� 'HW HU YLJWLJW DW KDYH LQ PHQWH Q§U HQ E\JQLQJ GHVLJQHV� DW GHQ HQ GDJ P§VNHb b b b b b b b b b b b b b b b b b

VNDO NXQQH KDYH HW DQGHW IRUP§O HQG GHW GHQ RSULQGHOLJW YDU E\JJHW WLO �&KHVKLUH� ������ (Wb b b b b b b b b b b b b b b b

��b
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HNVHPSHO S§ GHWWH NXQQH Y¨UH HQ JDPPHO HUKYHUYVHMHQGRP� GHU NDQ NRQYHUWHUHV WLO Q\Hb b b b b b b b b b b b b

EROLJHU�b

+YLV LNNH GH WR IºUVWH K§QGWHULQJVPHWRGHU HU HQ PXOLJKHG� NDQ GHU JºUHV EUXJ DIb b b b b b b b b b b b b b

JHQDQYHQGHOVH RJ DQGHQ Q\WWLJJºUHOVH� �, 'DQPDUN EOLYHU GHU LIºOJH 0LOMºVW\UHOVHQ �����D�b b b b b b b b b b b

JHQDQYHQGW FD� ��� DI GHW GDQVNH E\JJH� RJ DQO¨JVDIIDOG� 'HWWH HU HQ UHW LPSRQHUHQGHb b b b b b b b b b b b b b

P¨QJGH� GD E\JJH� RJ DQO¨JVDIIDOG XGJºU HQ WUHGMHGHO DI KHOH 'DQPDUNV DIIDOGVP¨QJGH� RJb b b b b b b b b b b b b

GHUPHG HU 'DQPDUNV VWºUVWH DIIDOGVIUDNWLRQ� 3UREOHPHW IRU GHW FLUNXO¨UH SHUVSHNWLY HU� DWb b b b b b b b b b b b

DIIDOGHW EOLYHU JHQDQYHQGW WLO DQGHQ Q\WWLJJºUHOVH� KYRU GHW XGJºU HW DOWHUQDWLY WLO EO�D� JUXVb b b b b b b b b b b b b b

RJ VWHQ L YHMH RJ IXQGDPHQWHU �0LOMºVW\UHOVHQ� ����D�� 6WºUVWHGHOHQ DI DOW 'DQPDUNV E\JJH�b b b b b b b b b b b b b

RJ DQO¨JVDIIDOG J§U GHUPHG WLO Q\WWLJJºUHOVH L VWHGHW IRU JHQEUXJ� KYLONHW NDQ EHWUDJWHV VRPb b b b b b b b b b b b b b

HQ EDUULHUH L IRUKROG WLO DW XGYLNOH GHQ FLUNXO¨UH ºNRQRPL LQGHQIRU E\JJHVHNWRUHQ� +HU HU GHWb b b b b b b b b b b b b b b

YLJWLJW DW RYHUYHMH� DW IRUVNHOOLJH GHOH DI HQ E\JQLQJ KDU IRUVNHOOLJH OHYHWLGHU� 'HUIRU NDQ GHWb b b b b b b b b b b b b b b

Y¨UH HQ JRG LG«� DW GH NRPSRQHQWHU� GHU KDU HQ ODYHUH OHYHWLG� NDQ ODYHV XG DI ELRORJLVNb b b b b b b b b b b b b b b b b

QHGEU\GHOLJH PDWHULDOHU� 'H NRPSRQHQWHU GHU LNNH NDQ UHWXUQHUHV WLO QDWXUHQ� VNDO GHUIRUb b b b b b b b b b b b

Y¨OJHV RJ EUXJHV V§ O¨QJH VRP PXOLJW� V§ GH LNNH J§U WLO VSLOGH HIWHU E\JQLQJHQV OHYHWLGb b b b b b b b b b b b b b b b

�&KHVKLUH��������b

'HW VLGVWH SXQNW L DIIDOGVKLHUDUNLHW HU �ERUWVNDIIHOVH�� %RUWVNDIIHOVHVSURFHVVHQ WDJHV L EUXJ WLOb b b b b b b b b b b b

GHW E\JJHDIIDOG� GHU KYHUNHQ NDQ JHQEUXJHV� JHQDQYHQGHV HOOHU Q\WWLJJºUHV� 'HWWH HU DIIDOG�b b b b b b b b b b b b

GHU W\SLVN LQGHKROGHU QRJOH IDUOLJH NHPLNDOLHU� RJ GHUIRU NU¨YHU VSHFLDOEHKDQGOLQJ�b b b b b b b b b b

%RUWVNDIIHOVHQ EHW\GHU DW DIIDOGHW HQWHQ GHSRQHUHV �JUDYHV QHG� HOOHU IRUEU¨QGHV XGHQb b b b b b b b b b b

HQHUJLXGQ\WWHOVH� %RUWVNDIIHOVHQ HU GHUPHG VLGVWH XGYHM LQGHQIRU DIIDOGVEHKDQGOLQJHQ� GDb b b b b b b b b

GHW�KYHUNHQ�JDYQHU�S§�QRJOH�ºNRQRPLVNH�HOOHU�E¨UHG\JWLJH�P§GHU��0LOMºVW\UHOVHQ������D��bb

������&LUNXOÈU�ýNRQRPL�L�'DQPDUNb

(OOHQ 0DF$UWKXU )RXQGDWLRQ KDU L ���� XGDUEHMGHW HQ UDSSRUW NDOGHW �'HOLYHULQJ WKH &LUFXODUb b b b b b b b b b b b b

(FRQRP\� $ 7RRONLW IRU 3ROLF\PDNHUV�� VRP EO�D� LQGHKROGHU HW FDVHVWXGLH RP 'DQPDUN� 8G IUDb b b b b b b b b b b b b b

GHQQH�UDSSRUW�YLO�YL�NRUW�UHGHJºUH�IRU�'DQPDUNV�FLUNXO¨UH�SRWHQWLDOH�L�E\JJHVHNWRUHQ�b

(OOHQ 0DF$UWKXU )RXQGDWLRQ KDU LGHQWLILFHUHW VDPPH SUREOHP� VRP OLJJHU WLO JUXQG IRU YRUHVb b b b b b b b b b b b b

SURMHNW� QHPOLJ DW JHQEUXJ DI E\JJHPDWHULDOHU� V§VRP Y¨JJH� JXOYH RJ PXUVWHQ� HU PHJHWb b b b b b b b b b b b b

EHJU¨QVHW� 'H LGHQWLILFHUHU WUH NDUDNWHULVWLNNHU IRU GHQ GDQVNH E\JJHVHNWRU� GHU NDQ Y¨UHb b b b b b b b b b b b

PHG�WLO�DW�IRUNODUH�KYRUIRU�GHW�HU�V§GDQ�b

'HQ IºUVWH NDUDNWHULVWLN HU� DW YL L 'DQPDUN KDU HQ VWUHQJW UHJXOHUHW VHNWRU� KYLONHWb b b b b b b b b b b b b b

LIºOJH (OOHQ 0DF$UWKXU )RXQGDWLRQ ������ OHGHU WLO XVLNNHUKHG RPNULQJ \GHHYQHQ RJb b b b b b b b b b b

��b
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VXQGKHGHQ�L�JHQEUXJWH�RJ�JHQDQYHQGWH�E\JJHPDWHULDOHU�b

'HUXGRYHU KDU UDSSRUWHQ LGHQWLILFHUHW HQ PHJHW NRPSOHNV RJ IUDJPHQWHUHWb b b b b b b b b

E\JJHVHNWRU� KYRU GHU LQGJ§U HQRUPW PDQJH DNWºUHU L HW E\JJHSURMHNW� 'HWWH JºU DWb b b b b b b b b b b b b

Y¨UGLN¨GHQ EOLYHU XVDPPHQK¨QJHQGH� IRUGL GH IRUVNHOOLJH DNWºUHU KDU IRUVNHOOLJHb b b b b b b b b

P§OV¨WQLQJHU IRU XGYLNOLQJ� 'H PDQJH DNWºUHU JºU GHW LIºOJH (OOHQ 0DF$UWKXU )RXQGDWLRQb b b b b b b b b b b b

������ VY¨UW DW VNDEH HQ FLUNXO¨U WDQNHJDQJ� KYRU DOOH KDU GHQ VDPPH GDJVRUGHQ RPb b b b b b b b b b b b b b

E¨UHG\JWLJKHG�RJ�JHQEUXJ�b

'HQ VLGVWH NDUDNWHULVWLN HU� DW OHYHWLGHQ S§ YRUHV E\JQLQJHU HU ULJWLJ ODQJ� 'HWWHb b b b b b b b b b b b b

EHW\GHU� DW GH E\JQLQJHU GHU EOLYHU QHGUHYHW L GDJ� JHQHUHOW HU PHJHW JDPOH� RJ GHUIRU LNNHb b b b b b b b b b b b b b b b

GHVLJQHW�PHG�KHQEOLN�S§�JHQDQYHQGHOVH��(OOHQ�0DF$UWKXU�)RXQGDWLRQ��������b

(W DI GH IRUEHGULQJVSXQNWHU� (OOHQ 0DF$UWKXU )RXQGDWLRQ ������ S§SHJHU HU� DW YL L 'DQPDUNb b b b b b b b b b b b b b

IUHPWLGLJW VNDO GHVLJQH YRUHV E\JQLQJHU PHG KHQEOLN S§ IUHPWLGLJ JHQEUXJ� $OWV§ VNDOb b b b b b b b b b b b

E\JQLQJHUQH NXQQH DGVNLOOHV RJ V§ PDQJH DI PDWHULDOHUQH VRP PXOLJW VNDO NXQQH JHQEUXJHVb b b b b b b b b b b b b

L Q\H E\JJHULHU� 8GRYHU GHWWH WLOWDJ IRUHVO§U (OOHQ 0DF$UWKXU )RXQGDWLRQ ������� DW YL Lb b b b b b b b b b b b b b

'DQPDUN VNDO LQGIºUH PDWHULDOHSDV� VRP JºU GHW OHWWHUH DW UHGHJºUH IRU PDWHULDOHUQHV YHMb b b b b b b b b b b b b

LJHQQHP Y¨UGLN¨GHQ� RJ S§ GHQ P§GH NXQQH YLGH KYRU L SURFHVVHQ GHU NDQ RSWLPHUHV �(OOHQb b b b b b b b b b b b b b b

0DF$UWKXU�)RXQGDWLRQ��������b

5HJHULQJHQ XGJDY L ���� �6WUDWHJL IRU FLUNXO¨U ºNRQRPL�� VRP VNXOOH IXQJHUH VRP 'DQPDUNVb b b b b b b b b b b b b

ODQJVLJWHGH SODQ IRU RPVWLOOLQJHQ WLO HQ PHUH FLUNXO¨U ºNRQRPL� , GHQQH VWUDWHJL HU HW DIb b b b b b b b b b b b b b b

KRYHGSXQNWHUQH Ȥ&LUNXO¨U ºNRQRPL L E\JQLQJHU RJ ELRPDVVHȥ� +HU UHGHJºUHV GHU IRU� DW GHUb b b b b b b b b b b b b

HU V¨UOLJ VWRU JHYLQVW YHG DW PLQLPHUH DIIDOGHW RJ ºJH JHQDQYHQGHOVHQ LQGHQIRUb b b b b b b b b b b b

E\JJHVHNWRUHQ �0LOMº� RJ )ºGHYDUHPLQLVWHULHW 	 (UKYHUYVPLQLVWHULHW� ������ , VWUDWHJLHQb b b b b b b b b

XGO¨JJHU�UHJHULQJHQ�WR�LQLWLDWLYHU�LQGHQIRU�GHQQH�VHNWRU�b

'HW IºUVWH LQLWLDWLY J§U XG S§ DW XGYLNOH HQ IULYLOOLJ E¨UHG\JWLJKHGVNODVVH� 'HQQHb b b b b b b b b b b b

E¨UHG\JWLJKHGVNODVVH VNDO Y¨UH PHG WLO DW ºJH UHVVRXUFHHIIHNWLYLWHWHQ L E\JJHULHW� ºJHb b b b b b b b b b b

RPIDQJHW DI JHQEUXJ RJ Y¨UGLHQ DI E\JJHPDWHULDOHU� 5HJHULQJHQ YLO GHVXGHQ XQGHUVºJH RPb b b b b b b b b b b b

GHW JLYHU PHQLQJ DW PHGUHJQH VXPPHQ DI HQHUJLHQ� GHU HU EOHYHW EUXJW S§ SURGXNWLRQ DIb b b b b b b b b b b b b b b

PDWHULDOHU� L KXVHWV HQHUJLEHUHJQLQJ� 'H Q¨YQHU RJV§� DW GHW NXQQH Y¨UH HIIHNWLYW� KYLV GHUb b b b b b b b b b b b b b

EOHY XGYLNOHW HW LQWHUQDWLRQDOW PDWHULDOHSDV� V§ GHU NXQQH Y¨UH HW IRNXV S§ PDWHULDOHUQHVb b b b b b b b b b b b b

IORZ LJHQQHP Y¨UGLN¨GHQ RJ GHUPHG YLGH SU¨FLV KYRU PHJHW HW PDWHULDOH XGOHGHU RJ KYRU Lb b b b b b b b b b b b b b b

SURFHVVHQ GHU NDQ RSWLPHUHV �0LOMº� RJ )ºGHYDUHPLQLVWHULHW 	 (UKYHUYVPLQLVWHULHW� ������b b b b b b b b b b

6WUDWHJLHQ EHVNULYHU GRJ LNNH KYDG GHQQH IULYLOOLJH E¨UHG\JWLJKHGVNODVVH NRQNUHW VNDOb b b b b b b b b b

LQGHKROGH� 'HUXGRYHU NDQ PDQ Y¨UH NULWLVN RYHUIRU NODVVHQV HIIHNW� Q§U LNNH GHQ HUb b b b b b b b b b b b b

REOLJDWRULVN�IRU�EUDQFKHQ�b

��b
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'HW DQGHW LQLWLDWLY KDQGOHU RP DW XGEUHGH VHOHNWLY QHGULYQLQJ� 1HGULYQLQJVSODQHUb b b b b b b b b b

VNDO VWDQGDUGLVHUHV� PHG KHQEOLN S§ DW IUHPPH JHQEUXJ� RYHU JHQDQYHQGHOVH DIb b b b b b b b b b b

E\JJHPDWHULDOHU� 'HWWH IRUHJ§U JHQQHP JUXQGLJHUH VRUWHULQJ� VRP VNDO PLQLPHUH Y¨UGLWDEHWb b b b b b b b b b

LIP� QHGULYQLQJHU �0LOMº� RJ )ºGHYDUHPLQLVWHULHW 	 (UKYHUYVPLQLVWHULHW� ������ 6HOHNWLYb b b b b b b b b

QHGULYQLQJ YLO ºJH P¨QJGHQ DI PDWHULDOHU GHU NDQ JHQEUXJHV L Q\H E\JJHULHU� RJ HU GHVXGHQ Lb b b b b b b b b b b b b b b b

RYHUHQVVWHPPHOVH�PHG�DIIDOGVKLHUDUNLHW�bb

����3RWHQWLDOHW�L�JHQEUXJ�DI�PXUVWHQb

8GEUHGHOVHQ DI JHQEUXJVPXUVWHQ HU DIK¨QJLJ DI� RP GHU HU QRN PDWHULDOH GHU HU HJQHW WLOb b b b b b b b b b b b b b b

JHQEUXJ��'HUIRU�HU�GHW�YLJWLJW�DW�Y¨UH�RSP¨UNVRP�S§�P¨QJGHQ�DI�PDWHULDOH�b

0LOMºVW\UHOVHQ ������ DQVO§U� DW GHU §UOLJW EOLYHU QHGUHYHW ���� PLOOLRQHU PXUVWHQ HJQHW WLOb b b b b b b b b b b b b

JHQDQYHQGHOVH� KYLONHW VYDUHU WLO ��� DI SURGXNWLRQHQ DI Q\H PXUVWHQ� 6W\UHOVHQ EHP¨UNHU�b b b b b b b b b b b b

DW GHU NDQ Y¨UH ULVLNR IRU HW ODYHUH XGE\WWH IRUGL GHU NDQ IRUHNRPPH XGIRUGULQJHU PHGb b b b b b b b b b b b b b b

VRUWHULQJ DI VWHQHQH� PHQ DW GHWWH EXUGH NXQQH RYHUNRPPHV KYLV GHU RSVW§U VWºUUHb b b b b b b b b b b b b

HIWHUVSºUJVHO��0LOMºVW\UHOVHQ��������b

, GDJ HU JHQDQYHQGHOVH GHQ PHVW DQYHQGWH PHWRGH WLO K§QGWHULQJ DI PXUVWHQ L 'DQPDUN� 'HWb b b b b b b b b b b b b b b

EHW\GHU� DW PXUVWHQVDIIDOG IUD E\JJHULHU EOLYHU WUDQVSRUWHUHW GLUHNWH WLO HW NQXVHY¨UN� KYRUb b b b b b b b b b b b

GHW EOLYHU VRUWHUHW� V§ HYHQWXHOOH UHVWHU DI I�HNV� WU¨� PHWDO RJ SODVWLN NDQ EOLYH VRUWHUHW IUD�b b b b b b b b b b b b b b b b

+HUHIWHU EOLYHU GHW UHQH PXUVWHQVDIIDOG NQXVW� V§ GHW NDQ JHQDQYHQGHV WLO YHMI\OG� , VWHGHW IRUb b b b b b b b b b b b b b b

DW EOLYH WUDQVSRUWHUHW GLUHNWH WLO HW NQXVHY¨UN� NDQ KHOH PXUVWHQ EOLYH VRUWHUHW IUD UHVWHQ DIb b b b b b b b b b b b b b b

PXUVWHQVDIIDOGHW� V§ GH NDQ EOLYH UHQVHW RJ JHQEUXJW WLO Q\E\JJHUL HOOHU UHQRYHULQJb b b b b b b b b b b b

�0LOMºVW\UHOVHQ������E��b

8G IUD HUIDULQJHU IUD *DPOH 0XUVWHQ DQWDJHV GHW� DW ����� HU HJQHW WLO JHQEUXJ� PHQV �����b b b b b b b b b b b b b b b b

HU GH RYHUVN\GHQGH� LNNH�JHQEUXJVHJQHGH PXUVWHQ� GHU L VWHGHW NDQ VHQGHV WLOb b b b b b b b b b b

JHQDQYHQGHOVH �0LOMºVW\UHOVHQ� ����E�� 8G IUD GHQQH DQGHO JHQEUXJVHJQHGH PXUVWHQ� KDUb b b b b b b b b b

0LOMºVW\UHOVHQ ODYHW HQ OLYVF\NOXVYXUGHULQJ S§ PLOMºHIIHNWHUQH YHG JHQEUXJ IUHP IRUb b b b b b b b b b

JHQDQYHQGHOVH� $QDO\VHQ HU EDVHUHW S§ WUH VFHQDULHU� 6FHQDULH $� KYRU PXUVWHQVDIIDOGb b b b b b b b b b b

NQXVHV RJ DQYHQGHV VRP YHMI\OG� VFHQDULH %� KYRU VWHQHQH JHQEUXJHV VRP HUVWDWQLQJ IRU Q\Hb b b b b b b b b b b b b b

IDFDGHVWHQ� RJ VFHQDULH &� KYRU GH JHQEUXJHV VRP HUVWDWQLQJ IRU Q\H EDJVWHQb b b b b b b b b b b b

�0LOMºVW\UHOVHQ������E��bb

,IºOJH -HQV %UHLQKROW� EUXJHV EDJVWHQ LPLGOHUWLG LNNH L E\JJHVHNWRUHQ L GDJ� Ȥ1Xb b b b b b b b b b b b

E\JJHU PDQ MR LNNH PHG IRU� RJ EDJPXU L PXUVWHQ� QX E\JJHU PDQ HQ EDJPXU PHGb b b b b b b b b b b b b b b b

EHWRQHOHPHQWHU VRP V§ RSI\OGHU DOOH GH VWDWLVNH NUDYȤ �%LODJ �� V� ��� 'HW HU GHUIRU VFHQDULH %�b b b b b b b b b b b b b b b b b

��b



�

GHU HU PHVW UHOHYDQW IRU YRUHV XQGHUVºJHOVH� 6RP GHW NDQ VHV L ILJXU ��� XQGHUb b b b b b b b b b b b b b b

PLOMºS§YLUNQLQJVNDWHJRULHQ GULYKXVHIIIHNW� VSDUHV GHU YHG JHQEUXJ �VFHQDULH %� ����� NJb b b b b b b b b b

&2����¨NY� SU� WRQ PXUVWHQVDIIDOG� *HQDQYHQGHOVH �VFHQDULH $� YLVWH GHULPRG GHULPRG HQ OLOOHb b b b b b b b b b b b

PLOMºEHODVWQLQJ�S§�����NJ�&2����¨NY��SU��WRQ�PXUVWHQVDIIDOG��0LOMºVW\UHOVHQ������E��b

b

)LJXU������*HQRSWU\NW�IUD�Ȥ �/&$�DI�JHQEUXJ�DI�PXUVWHQ �ȥ��DI�0LOMºVW\UHOVHQ����������V�����b

, IRUKROG WLO GH DQGUH PLOMºS§YLUNQLQJVNDWHJRULHU� NDQ GHW OLJHOHGHV REVHUYHUHV DW VFHQDULH %b b b b b b b b b b b b b

KDU EHVSDUHOVHU L DOOH NDWHJRULHU� PHQV JHQDQYHQGHOVH KDU PLOMºEHODVWQLQJ S§ DOOH NDWHJRULHU�b b b b b b b b b b b b

,GHDOHW IRU PLOMºEHVSDUHOVH LQGHQIRU PXUVWHQ HU DOWV§ JHQEUXJ� GHU KDU GHQ PLQGVWHb b b b b b b b b b b b

PLOMºHIIHNW�LQGHQIRU�DOOH�NDWHJRULHU�b

, HQ ºNRQRPLVN DQDO\VH VLJWHU 0LOMºVW\UHOVHQ HIWHU DW DQDO\VHUH GHQ VDPIXQGVºNRQRPLVNHb b b b b b b b b b b

UHQWDELOLWHW LQGHQIRU GH VDPPH WUH VFHQDULHU� 0LOMºVW\UHOVHQ HU NRPPHW IUHP WLO DW JHQEUXJb b b b b b b b b b b b b

DI PXUVWHQ LNNH ºNRQRPLVN NDQ VYDUH VLJ L IRUKROG WLO JHQDQYHQGHOVH WLO YHMI\OG� 'HW VN\OGHVb b b b b b b b b b b b b b b

DW GHW JUXV� GH NQXVWH PXUVWHQ HUVWDWWHU� KDU HQ KºMHUH Y¨UGL HQG RPNRVWQLQJHQ DI NQXVWHb b b b b b b b b b b b b b b

PXUVWHQ� *HQDQYHQGHOVH ELGUDJHU PHG HQ JHYLQVW S§ ���� NU SU WRQ PXUVWHQVDIIDOG� PHQVb b b b b b b b b b b b b

JHQEUXJ VNDEHU HQ RPNRVWQLQJ S§ ���� NU� SU� WRQ PXUVWHQVDIIDOG� 0HQ PHGUHJQHV GHU GHb b b b b b b b b b b b b b

PLOMºP¨VVLJH VNDGHRPNRVWQLQJHU L XGODQGHW� HOOHU XGUHJQHU JHQEUXJVPXUVWHQ VRPb b b b b b b b

HUVWDWQLQJ IRU IDFDGHPXUVWHQ DI KºMHUH NYDOLWHW� NDQ JHQEUXJ DOOLJHYHO EHWDOH VLJb b b b b b b b b b b

VDPIXQGVºNRQRPLVN��0LOMºVW\UHOVHQ��������b

����%ÈUHG\JWLJ�E\JQLQJVFHUWLILFHULQJb

6RP Q¨YQW HU E¨UHG\JWLJKHG HW EUHGW EHJUHE� VRP LNNH KDU HQ HQW\GLJ IRUPHO� 'HW JºU GHW WLOb b b b b b b b b b b b b b b b b

HQ XGIRUGULQJ DW DUEHMGH PHG L SUDNVLV� 0HQ HIWHUVSºUJVOHQ IRU E¨UHG\JWLJW E\JJHUL KDU JMRUW�b b b b b b b b b b b b b b

DW 'DQPDUN KXUWLJW KDU HWDEOHUHW QRJOH Y¨UNWºMHU� WLO DW NXQQH FHUWLILFHUH GHW E¨UHG\JWLJH IUDb b b b b b b b b b b b b b

��b



�

GHW NRQYHQWLRQHOOH� 'LVVH Y¨UNWºMHU ILQGHV L IRUP DI FHUWLILFHULQJVRUGQLQJHU IRU E\JJHUL� VRPb b b b b b b b b b b b

NDQ YHMOHGH RJ EHOºQQH E\JJHUL GHU RSI\OGHU SDUDPHWUH LQGHQIRU E¨UHG\JWLJKHG� .ULWHULHUQHb b b b b b b b b b b

NYDQWLILFHUHU E¨UHG\JWLJKHGHQ RJ JºU GHW OHW DW RYHUVNXH� PHQ GH IRUVNHOOLJHb b b b b b b b b b b

FHUWLILFHULQJVRUGQLQJHU KDU DOOH IRUVNHOOLJH NULWHULHU IRU KYRUQ§U E\JJHULHW HU E¨UHG\JWLJWb b b b b b b b b b

�6WDWHQV�%\JJHIRUVNQLQJVLQVWLWXW�	�*;1��������b

������'*1%�FHUWLILFHULQJb

'*1%�FHUWLILFHULQJHQ HU HQ W\VN E¨UHG\JWLJKHGVFHUWLILFHULQJ IRU E\JQLQJHU� VRP 'DQPDUNb b b b b b b b b

WRJ WLO VLJ L ����� 'HQ GDQVNH '*1%�FHUWLILFHULQJ WDJHU DIV¨W L NULWHULHU XGYLNOHW DI GHQ W\VNHb b b b b b b b b b b b b b b b

RUJDQLVDWLRQ '*1% �'HXWVFKH *HVHOOVFKDIW I¾U 1DFKKDOWLJHV %DXHQ�� GHU RJV§ KDU ODJW QDYQb b b b b b b b b b b b

WLO RUGQLQJHQ� 'HQ WLOJRGHVHU LNNH NXQ PLOMºNULWHULHU� PHQ Y¨JWHU ºNRQRPLVNH� VRFLDOH RJb b b b b b b b b b b b

PLOMºP¨VVLJH IRUKROG QRJHQOXQGH OLJH KºMW �.3&� V�G��� 'HWWH NDQ VHV XG IUD ILJXU ���� VRP HUb b b b b b b b b b b b b b b b

LOOXVWUHUHW�QHGHQIRU�b

b

b

)LJXU������*HQRSWU\NW�IUD�Ȥ'*1%ȥ��DI�.3&��V�G�b

6RP GHW IUHPJ§U DI ILJXU ���� YXUGHUHV HQ '*1%�FHUWLILFHUHW E\JQLQJ LQGHQIRU � NDWHJRULHU�b b b b b b b b b b b b b

8QGHU GLVVH NDWHJRULHU HU GHU \GHUOLJHUH �� NULWHULHU� PHG HQGQX IOHUH XQGHUNULWHULHU VRPb b b b b b b b b b b b b

EOLYHU EHGºPW RJ YXUGHUHW� RJ E\JJHULHW I§U GHUWLO SRLQW S§ EDJJUXQG DI GHWWH� 'H � NDWHJRULHUb b b b b b b b b b b b b b b b

ȟ PLOMº� ºNRQRPL� VRFLDO� WHNQLN RJ SURFHV ȟ Y¨JWHU IRUVNHOOLJW� 'H ILUH IºUVWH Y¨JWHU PHGb b b b b b b b b b b b b b b

��b



�

KYHU ������ PHQV NULWHULHW �SURFHV Y¨JWHV PHG ���� +YHUW NULWHULXP Y¨JWHV PHG HQ IDNWRU �b b b b b b b b b b b b b b b

WLO � LQGHQIRU NYDOLWHWHQV VDPOHGH VFRUH� PHG XQGWDJHOVH IRU OLYVF\NOXVYXUGHULQJHQ� /&$� GHUb b b b b b b b b b b b

Y¨JWHV PHG � �*UHHQ %XLOGLQJ &RXQFLO 'HQPDUN� ������ 'HUHIWHU NDQ GHU XG IUD HWb b b b b b b b b b b b b b

HYDOXHULQJVPDWUL[ LQGWDVWH GHW JLYQH DQWDO SRLQW IRU KYHU XQGHUNDWHJRUL� RJ GHU EOLYHUb b b b b b b b b b b b

GHUQ¨VW XGUHJQHW HQ VDPOHW VFRUH� 5HVXOWDWHW DQJLYHV VRP SURFHQWYLV DQGHO L IRUKROG WLO GHWb b b b b b b b b b b b b b

PDNVLPDOW RSQ§HOLJH SRLQW� 8G RYHU VDPOHW VFRUH HU GHU NUDY WLO PLQLPXPVFRUH LQGHQIRU KYHUb b b b b b b b b b b b b b

NYDOLWHW� (OOHUV NDQ E\JJHULHW LNNH NRPPH L RYHUYHMHOVH WLO HQ FHUWLILFHULQJ DI HQWHQ 6ºOY� *XOGb b b b b b b b b b b b b b b

HOOHU�3ODWLQ��'*1%��V�G���b

%UXJHQ DI JHQEUXJWH PXUVWHQ L HW E\JJHUL YLO KDYH LQGIO\GHOVH S§ PLQGVW «W DIb b b b b b b b b b b b b b

XQGHUNULWHULHUQHV PLOMºRPU§GHU� OLYVF\NOXVYXUGHULQJ� HOOHU /&$� /&$ ȤHU HQ KROLVWLVN PHWRGHb b b b b b b b b b

WLO DW YXUGHUH SURGXNWHUV HOOHU SURGXNW V\VWHPHUV PLOMºEHODVWQLQJ JHQQHP KHOH OLYVF\NOXV �b b b b b b b b b b b b

IUD XGYLQGLQJ DI U§PDWHULDOHU RJ IUHPVNDIIHOVH DI QDWXUUHVVRXUFHU� RYHU IUHPVWLOOLQJ DIb b b b b b b b b b b

SURGXNWHW� EUXJHQ DI GHW� LQNOXVLYH YHGOLJHKROGHOVH RJ UHSDUDWLRQ� WLO ERUWVNDIIHOVH DI DOOHb b b b b b b b b b b b

UHVWSURGXNWHUȥ �7HNQRORJLVN ,QVWLWXW� ������ /LYVF\NOXVYXUGHULQJHQ XGJºU FD� ��� DI KHOHb b b b b b b b b b

'*1%�FHUWLILFHULQJHQ� RJ Y¨JWHV GHUPHG KºMW� 6RP WLGOLJHUH UHGHJMRUW IRU� KDUb b b b b b b b b b

JHQEUXJVPXUVWHQ HQ Y¨VHQWOLJ GULYKXVJDVEHVSDUHOVH VDPPHQOLJQHW PHG Q\H PXUVWHQ� RJb b b b b b b b b

GHUPHG YLO EHVSDUHOVH YLO DOWV§ W¨OOH SRVLWLYW PHG L /&$�NULWHULHW �*UHHQ %XLOGLQJ &RXQFLOb b b b b b b b b b b b b

'HQPDUN��������b

������%5(($0�FHUWLILFHULQJb

0HG RYHU ������� FHUWLILFHUHGH E\JQLQJHU RJ WR PLOOLRQHU UHJLVWUHUHGH YXUGHULQJHU VLGHQb b b b b b b b b b b

ODQFHULQJHQ L ���� HU %5(($0 HQ DI GH PHVW XGEUHGWH E¨UHG\JWLJKHGVFHUWLILFHULQJHU Lb b b b b b b b b b b b

'DQPDUN��)RUHQLQJHQ�%¨UHG\JWLJH�%\HU�RJ�%\JQLQJHU��V�G���b

%5(($0�FHUWLILFHULQJHQV SULP¨UH NULWHULHU OLJJHU S§ GHQ PLOMºP¨VVLJH GLPHQVLRQ DIb b b b b b b b b

E¨UHG\JWLJKHG� HIWHUIXOJW DI GH VRFLDOH GLPHQVLRQHU� ,IºOJH 6WDWHQV %\JJHIRUVNQLQJVLQVWLWXWb b b b b b b b b

RJ�*;1��������XGJºU�GH�PLOMºP¨VVLJH�IDNWRUHU�����DI�HQ�%5(($0�FHUWLILFHULQJ�bb

��b



�

b

)LJXU������*HQRSWU\NW�IUD�Ȥ �*XLGH�WR�6XVWDLQDEOH�%XLOGLQJ�&HUWLILFDWLRQV�ȥ��DI�6WDWHQV�%\JJHIRUVNQLQJVLQVWLWXW�	�*;1b

��������V�����b

'HQ PLOMºP¨VVLJH GLPHQVLRQ LQGHKROGHU NULWHULHU IRU HQHUJL� YDQG� PDWHULDOHU RJ DIIDOG� +HUb b b b b b b b b b b b

HU UHVVRXUFHIRUEUXJ GHW KºMVW Y¨JWHGH NULWHULH S§ ���� KYRUDI GHQ Y¨VHQWOLJVWH IDNWRUb b b b b b b b b b b b

OLJHVRP L '*1%�FHUWLILFHULQJHQ HU OLYVF\NOXVYXUGHULQJ� /&$ �6WDWHQV %\JJHIRUVNQLQJVLQVLWXWb b b b b b b b

	 *;1� ������ %5(($0 LQGHE¨UHU GHVXGHQ HW VSHFLILNW NULWHULXP IRU JHQEUXJ� VRP Y¨JWHU Lb b b b b b b b b b b b b b

DOW ��� +HU HU GHW HIWHU %5(($0V FHUILFHULQJ YLJWLJW DW J§ HIWHU DW RSWLPHUHb b b b b b b b b b b b b b

PDWHULDOHHIIHNWLYLWHWHQ JHQQHP GHVLJQ� RJ NRQVWUXNWLRQVIDVHUQH YHG DW JHQEUXJHb b b b b b b b

PDWHULDOHU� IUHP IRU DW JHQDQYHQGH VRP YHMI\OG� )UHP IRU DW WLOGHOH HQ E\JQLQJ HQ 6ºOY��b b b b b b b b b b b b b b b

*XOG� HOOHU 3ODWLQ�FHUWLILFHULQJ EUXJHU %5(($0 WLWOHU GHU G¨NNHU RYHU HQ SURFHQWYLV DQGHO DIb b b b b b b b b b b b b

GHW PDNVLPDOW PXOLJH DQWDO SRLQW� Ȥ2XWVWDQGLQJȥ YHG E\JJHULHU RYHU ���� Ȥ([FHOOHQWȥ YHGb b b b b b b b b b b b

������� Ȥ9HU\ JRRGȥ YHG ������� Ȥ*RRGȥ YHG ������� Ȥ3DVVȥ YHG ������ RJ WLO VLGVWb b b b b b b b b b b b b b

Ȥ$FFHSWDEOHȥ IRU E\JJHULHU PHG XQGHU ��� DI GHW PDNVLPDOW PXOLJH DQWDO SRLQW �6WDWHQVb b b b b b b b b b b b b

%\JJHIRUVNQLQJVLQVWLWXW�	�*;1��������b b

��b



�

��'H�LQGUH�PHNDQLVPHU�L�*DPOH�0XUVWHQVb
UHQVQLQJVV\VWHPb
*DPOH 0XUVWHQ HU GHQ SULP¨UH OHYHUDQGºU DI JHQEUXJVPXUVWHQ L 'DQPDUN� RJ GHUIRU HUb b b b b b b b b b b b b

XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ L GDJ DIK¨QJLJ DI YLUNVRPKHGHQ *DPOH 0XUVWHQVb b b b b b b b b b

SDWHQWHUHGH WHNQRORJLVNH UHQVQLQJV\VWHP �*DPOH 0XUVWHQ� V�G��� 1§U *DPOH 0XUVWHQb b b b b b b b b

PRGWDJHU PXUVWHQ IUD QHGUHYQH E\JJHULHU� NDQ GH DQNRPPH L IRUVNHOOLJH VWºUUHOVHU RJb b b b b b b b b b b b

IRUPHU� 'H IOHVWH DI PXUVWHQHQH K¨QJHU VWDGLJ VDPPHQ L NO\QJHU PHG PºUWHO LPHOOHP GHP�b b b b b b b b b b b b b b

KYLONHW JºU� DW GH LNNH HU NODU WLO DW EOLYH JHQDQYHQGW HQGQX� 'HW NU¨YHU IºUVW� DW GH UHQVHV IUDb b b b b b b b b b b b b b b b b b b

UHVWHU IUD WLGOLJHUH E\JJHULHU� VRP RIWHVW HU PºUWHO� 'HWWH SURMHNW KDU GHQ VDPIXQGVP¨VVLJHb b b b b b b b b b b b b

VLGH DI JHQEUXJ VRP IRNXV� PHQ IRU DW IRUVW§ GHQ WHNQRORJL YL YLO XQGHUVºJH XGEUHGHOVHQ DI�b b b b b b b b b b b b b b b b

YLO YL L GHWWH DIVQLW UHGHJºUH IRU GH LQGUH PHNDQLVPHU L WHNQRORJLHQ� 'HWWH UHQVQLQJVV\VWHPb b b b b b b b b b b b b b

EHVW§U DI PDQJH IRUVNHOOLJH GHOH� GHU DOOH VSLOOHU HQ UROOH L IRUEHUHGHOVH WLO JHQEUXJ DIb b b b b b b b b b b b b b b

PXUVWHQ� )RU DW IRUVW§ GHW WHNQRORJLVNH V\VWHP EDJ *DPOH 0XUVWHQV UHQVQLQJVSURFHVVHU� HUb b b b b b b b b b b b

GHW DIJºUHQGH DW NLJJH S§ UHQVQLQJVV\VWHPHWV LQGUH PHNDQLVPHU RJ SURFHVVHU� 'LVVHb b b b b b b b b b b

PHNDQLVPHU RJ SURFHVVHU HU DIJºUHQGH IRU UHQVQLQJVV\VWHPHWV IXQNWLRQDOLWHW� RJ JºU GHWb b b b b b b b b b b

WHNQLVN PXOLJW DW XGºYH *DPOH 0XUVWHQV LQWHQWLRQ RP DW IRUEHUHGH EUXJWH PXUVWHQ WLOb b b b b b b b b b b b b

JHQEUXJ�b

5HQVQLQJVSURFHVVHQ VWDUWHU YHG� DW HQ JUDYHPDVNLQH OºIWHU HW O¨V DI PXUVWHQ UHVWHU RS Lb b b b b b b b b b b b b b

DSSDUDWHWV LQSXW� GHU HU XGIRUPHW VRP HQ WUDJW� %§GH WUDJWHQ RJ UHVWHQ DI DSSDUDWHW YLEUHUHUb b b b b b b b b b b b b b b

YHG KYHUW VNULGW DI UHQVQLQJHQ� 'HQQH YLEUDWLRQ VºUJHU E§GH IRU EHY¨JHOVHQ PHOOHP GHb b b b b b b b b b b b b

IRUVNHOOLJH GHOH DI DSSDUDWHW �*DPOH 0XUVWHQ� V�G��� 'HUPHG IXQJHUHU YLEUDWLRQHUQH Lb b b b b b b b b b b

NRPELQDWLRQ PHG K¨OGQLQJHQ VRP HQ VODJV WUDQVSRUWE§QG� GHU WUDQVSRUWHUHU VWHQHQHb b b b b b b b b b

PHOOHP VWDUW� RJ VOXWSXQNWHW� 6DPWLGLJ OºVQHU YLEUDWLRQHUQH OºEHQGH PºUWHO� E\JJHDIIDOG RJb b b b b b b b b b b

PXUVWHQV�VW\NNHU�IUD�GH�EUXJWH�PXUVWHQ�LQGHQ�GH�Q§U�WLO�GHQ�DIVOXWWHQGH�UHQVQLQJVSURFHV�b

(IWHU WUDJWHQ NRPPHU GHQ IºUVWH DI HQ VHULH DI VRUWHULQJHU� KYRU DOOH PXUVWHQHQ EOLYHU IRUGHOWb b b b b b b b b b b b b b b

S§ �� IRUVNHOOLJH EDQHU� +HU WUDQVSRUWHUHV GH GHOYLVW UHQVHGH KHOH PXUVWHQ YLGHUH L V\VWHPHW�b b b b b b b b b b b b b b

PHQV PºUWHO RJ E\JJHDIIDOG VRUWHUHV IUD� 6RUWHULQJVV\VWHPHW EHVW§U DI HQ SODGH PHG HQb b b b b b b b b b b b b

U¨NNH §EQLQJHU� VRP ODGHU VP§ VWHQ IDOGH LJHQQHP RJ QHG L HQ WUDJW �'.�(3 SDWHQW QU�b b b b b b b b b b b b b b b b

�������� ������ 1RJOH DI §EQLQJHUQH HU VWRUH QRN WLO DW GH IRU VP§ PXUVWHQ NDQ IDOGHb b b b b b b b b b b b b b b b

LJHQQHP� PHQV DQGUH §EQLQJHU HU VWRUH QRN WLO DW ODGH HQ KHO PXUVWHQ IDOGH LJHQQHP� 'LVVHb b b b b b b b b b b b b b b b

PXUVWHQ VRUWHUHV IUD� V§ DOOH GH PXUVWHQ GHU DQNRPPHU WLO UHQVQLQJ HU SODFHUHW S§ GHQb b b b b b b b b b b b b b b

VDPPH P§GH S§ VSRUHQH� 'HWWH HU GRJ LNNH DOWLG WLOI¨OGHW� GD NRQVWUXNWLRQHQ DI DSSDUDWHWb b b b b b b b b b b b b b

��b



�

JºU DW PXUVWHQHQH DQNRPPHU XNRRUGLQHUHW RJ SRVLWLRQHQ DI KYHU PXUVWHQ GHUIRU HUb b b b b b b b b b b b

WLOI¨OGLJ� 'HUIRU VRUWHUHV PDQJH DI PXUVWHQHQH DOOLJHYHO IRUNHUW �'.�(3 SDWHQW QU� ��������b b b b b b b b b b b b

������b

$OOH GH EUXJWH PXUVWHQ IºUHV YLGHUH WLO WR EDQHU� VRP UHWWHU PXUVWHQHQH LQG S§ OLJH OLQMH S§b b b b b b b b b b b b b b b b b

GHUHV DIODQJH IODGH� 'HUIRU HU GHU L GHWWH VWDGLH DI SURFHVVHQ NXQ KHOH VWHQ WLOEDJH �'.�(3b b b b b b b b b b b b b b b b

SDWHQW QU� �������� ������ 9HG DIVOXWQLQJHQ DI WUDQVSRUWHQKHGHQ� DQNRPPHU GH VRUWHUHGHb b b b b b b b b b b

PXUVWHQ WLO UHQVQLQJVGHOHQ� 5HQVQLQJVHQKHGHQ EHVW§U DI WR GHOH� )ºUVW I¨VWQHV PXUVWHQHQ DIb b b b b b b b b b b b

HW W¨W ODJ DI PHWDOSODGHU RJ HW PHWDOJLWWHU� VRP YHG KM¨OS DI JQLGQLQJVNUDIW L NRPELQDWLRQb b b b b b b b b b b b b b b

PHG YLEUDWLRQHU UHQVHU PXUVWHQHQ S§ GHQV HQH IODGH VLGH� 0XUVWHQHQ DQEULQJHV GHUHIWHU S§b b b b b b b b b b b b b

GHQV DQGHQ IODGH VLGH RJ SURFHVVHQ JHQWDJHV �'.�(3 SDWHQW QU� �������� ������ (IWHUb b b b b b b b b b b b b

DSSDUDWHW KDU UHQVHW PXUVWHQHQ WLO EHGVWH HYQH� NRPPHU GH YLGHUH WLO K§QGUHQVQLQJ� +HU VW§Ub b b b b b b b b b b b b b

��� PHGDUEHMGHUH RJ UHQVHU KYHU PXUVWHQ IRU GH VLGVWH PºUWHOUHVWHU� IºU DW PXUVWHQHQHb b b b b b b b b b b b b

SODFHUHV S§ HQ SDOOH RJ SDNNHV LQG� +HUPHG HU PXUVWHQHQH UHQVHW RJ NODU WLO EUXJ �$99�b b b b b b b b b b b b b b b b

������b b

��b



�

��$QDO\VH�DI�E\JJHVHNWRUHQ�VRPb
VRFLRWHNQLVN�V\VWHPb
)RU DW JLYH HQ EUHG IRUVW§HOVH DI E\JJHVHNWRUHQ YLO YL L GHWWH DIVQLW DQDO\VHUH DNWºUHUQH Lb b b b b b b b b b b b b b b b

E\JJHVHNWRUHQ S§ HW JHQHUHOW SODQ� 'HQQH DQDO\VHGHO HU RSE\JJHW RYHU WHRULHQ RPb b b b b b b b b b b b

VRFLRWHNQLVNH V\VWHPHU� RJ WDJHU XGJDQJVSXQNW L LQWHUYLHZHW PHG 5HQ« /HPPLQJ� 9HG DWb b b b b b b b b b b b

LQGV¨WWH LQWHUYLHZSHUVRQHQV EHVNULYHOVH DI DNWºUHUQHV PDJWEDODQFH S§ HQ E\JJHSODGV� PHGb b b b b b b b b b

VRFLRWHNQLVNH V\VWHPHU� NDQ GHU VNDEHV HQ IRUVW§HOVH IRU GHW VRFLRWHNQLVNH V\VWHP� KYRUb b b b b b b b b b b b

XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ ILQGHU VWHG� 9L VNDO GRJ� VRP WLGOLJHUH Q¨YQW� Y¨UHb b b b b b b b b b b b

RSP¨UNVRPPH S§� DW /HPPLQJV XGWDOHOVHU NDQ Y¨UH IDUYHGH DI KDQV HJHQ SRVLWLRQ VRPb b b b b b b b b b b b b

OHYHUDQGºU� 'HW HU LPLGOHUWLG LNNH YRUHV YXUGHULQJ� DW KDQ YLO GUDJH QRJHQ IRUGHO DI EHYLGVW DWb b b b b b b b b b b b b b b b

IRUGUHMH RSIDWWHOVHQ DI VHNWRUHQ� RJ GHUIRU Y¨OJHU YL DW EHQ\WWH /HPPLQJV XGWDOHOVHU WLO DWb b b b b b b b b b b b b b

XQGHUVWºWWH�GHQ�FDVHIRUVW§HOVH��YL�I§U�JHQQHP�-HQV�%UHLQKROW�RJ�RJ�&ODXV�-XXO�1LHOVHQ�b

����%\JJHVHNWRUHQV�ODQGVNDEb

'HW ODQGVNDE� VRP E\JJHVHNWRUHQ EHILQGHU VLJ L� HU GLNWHUHW DI E\JQLQJVUHJOHPHQWHU� ORYH RJb b b b b b b b b b b b b

NRPPXQDOH UHJOHU� ,IºOJH /HPPLQJ IDVWKROGHU GLVVH UHJOHPHQWHU E\JJHVHNWRUHQ L VLQ WU\JJHb b b b b b b b b b b

SRVLWLRQ L VDPIXQGHW� KYRU DPELWLRQVQLYHDXHW KROGHV LQGHQIRU KYHU E\JKHUUHV PDJW�b b b b b b b b b b

/DQGVNDEHW EOLYHU OºEHQGH RSGDWHUHW DI Q\H E\JQLQJVUHJOHPHQWHU RJ ORYH GHU WLO WLGHUb b b b b b b b b b b b

NRPPHU PHG M¨YQH� PHQ QºGYHQGLJH� PHOOHPUXP� /HPPLQJ PHQHU� DW GLVVH UHJOHPHQWHUb b b b b b b b b b b

XEHVWULGW VNDO IºOJH PHG WLGHQV XGYLNOLQJ DI E\JQLQJHU RJ OLJQHQGH NRQVWUXNWLRQHU� PHQb b b b b b b b b b b b

GLVVH VNXOOH RJV§ IºOJH PHG VDPIXQGHWV ºQVNHU� /DQGVNDEHW HU GHVXGHQ RSGHOW L IRUVNHOOLJHb b b b b b b b b b b b b

UHJOHPHQWHU DIK¨QJLJ DI NRPPXQH� GD KYHU RIIHQWOLJW LQVWDQV RJ NRPPXQH KDU VLQ HJHQb b b b b b b b b b b b b

P§GH DW SULRULWHUH S§ �%LODJ ��� 'H UHWQLQJVOLQMHU� GHU ILQGHV L E\JQLQJVUHJOHPHQWHW L GDJ� HUb b b b b b b b b b b b b b b

LIºOJH HQ U¨NNH DNWºUHU IUD EUDQFKHQ ȤLNNH WLOVWU¨NNHOLJH WLO DW GHILQHUH HW E¨UHG\JWLJWb b b b b b b b b b b b b

E\JJHUL�VRP�KHOKHGȥ��,QQR%<*��������V�����b

/DQGVNDEHW G¨NNHU RJV§ EHIRONQLQJHQ� VRP L GDJ HIWHUVSºUJHU E¨UHG\JWLJKHG IUD UHJLPHW�b b b b b b b b b b b

0HQ VHOYRP E¨UHG\JWLJKHG HU HW K\SSLJW EUXJW RUG� KDU GHW LNNH QRJHQ HQVLGLJ IRUPHO� RJb b b b b b b b b b b b b b b

GHUIRU NDQ PDQJH IRUVNHOOLJH IDNWRUHU YLQNOHV VRP E¨UHG\JWLJH� 'H WUH EXQGOLQMHU Lb b b b b b b b b b b b

E¨UHG\JWLJKHG ȟ PLOMº� VRFLDO RJ ºNRQRPL ȟ NDQ Y¨JWHV HQWHQ OLJHOLJW HOOHU IRUVNHOOLJW� RJb b b b b b b b b b b b b b

LQGHQIRU KYHU EXQGOLQMH HU GHU LQWHW GHILQLWLYW VYDU S§ KYRUGDQ GHW P§OHV �%LODJ ��� 'HUIRU HUb b b b b b b b b b b b b b b b

GHU HQGQX LNNH HW V\VWHP� VRP NDQ V¨WWH WR E\JQLQJHU RS LPRG KLQDQGHQ� IRU DW VH KYDG GHUb b b b b b b b b b b b b b b b b b

HU PHVW E¨UHG\JWLJW� 'HUIRU NDQ ODQGVNDEHWV HIWHUVSºUJVHO HIWHU E¨UHG\JWLJKHG LIºOJHb b b b b b b b b b

��b



�

/HPPLQJ IºUHU WLO �EO¨UHG\JWLJKHG�� +HU PHQHU KDQ� DW E¨UHG\JWLJKHG EUXJHV PHUH VRP HQb b b b b b b b b b b b b

VODJV�VDOJVWDOH�HQG�HW�UHHOW�DUEHMGH�PHG�DW�JºUH�E\JJHULHW�PHUH�E¨UHG\JWLJW��%LODJ����bb

����%\JJHVHNWRUHQV�UHJLPHb

%\JJHVHNWRUHQ NDQ VHV VRP HW VRFLRWHNQLVN UHJLPH� KYRU DNWºUHU VRP E\JKHUUH� DUNLWHNW�b b b b b b b b b b b b

HQWUHSUHQºU RJ OHYHUDQGºU RSHUHUHU� 'LVVH DNWºUHU LQGJ§U LIºOJH /HPPLQJ L VDPDUEHMGHU�b b b b b b b b b b b

'LVVH VDPDUEHMGHU EHVW§U DI U§GJLYQLQJ� KYRU GHU WLO WLGHU GLVNXWHUHV EHVOXWQLQJHU RJb b b b b b b b b b b b

KROGQLQJHU� 6DPDUEHMGHUQH LQGJ§V DIK¨QJLJW DI YLGHQ RJ EHKRY� '\QDPLNNHQ L HW E\JJHULb b b b b b b b b b b b

EDVHUHV�S§�GH�EDVDOH�I¨OOHV�DQWDJHOVHU��RP�KYRUGDQ�E\JJHULHU�VNDO�RSIºUHV��%LODJ����b

6WULGHQ GHU WLO WLGHU NDQ Y¨UH PHG EHVOXWQLQJHU RJ KROGQLQJHU WLO E\JJHULHW RSVW§U YHG� DWb b b b b b b b b b b b b b b

KYHU DNWºU KDU KYHU VLQ RSJDYH RJ EDJJUXQG DI YLGHQ� ,IºOJH 5HQ« /HPPLQJ NDQ G\QDPLNNHQb b b b b b b b b b b b b b b

L E\JJHVHNWRUHQ L VLQ KHOKHG LNNH GHILQHUHV� GD LQWHW E\JJHUL HU HQV� 'HUPHG HU GHU IRUVNHOOLJHb b b b b b b b b b b b b b b b

LQGJDQJVYLQNOHU KYRUS§ E¨UHG\JWLJKHG NDQ SU¨JHV� 'RJ IUHPK¨YHU KDQ DW GHU HU I¨OOHVWU¨Nb b b b b b b b b b b b

L IUHPJDQJVP§GHQ IRU DOOH E\JJHULHU� XDQVHW RP GHW HU RIIHQWOLJW HOOHU SULYDW� 'LVVHb b b b b b b b b b b b b

I¨OOHVWU¨N YLO YL KHU IRUVºJH DW EHVNULYH� PHG KHQEOLN S§ DW GDQQH HW KHOKHGVLQGWU\N DIb b b b b b b b b b b b b b b

KYRUGDQ�E\JJHVHNWRUHQV�UHJLPH�IXQJHUHU��%LODJ����bb

,IºOJH /HPPLQJ HU GHW HQ XEHVWULGW QRUP� DW DOOH E\JJHULHU VNDO K§QGK¨YH GHQ DIWDOH VRP GHb b b b b b b b b b b b b b b b

KDU LQGJ§HW PHG NRPPXQHQ� 8DQVHW IRUPHQ S§ E\JJHULHW� VNDO DOOH E\JKHUUHU S§ HW WLGVSXQNWb b b b b b b b b b b b b b

NRQVXOWHUH PHG NRPPXQHQ ȟ RP GHW HU YHG VDOJ DI E\JJHJUXQG HOOHU HQ JRGNHQGHOVH DI HWb b b b b b b b b b b b b b b b

E\JJHUL S§ E\JJHJUXQGHQ� )ºU E\JJHSURFHVVHQ J§U L JDQJ� VNDO KHOKHGVSODQHQ JRGNHQGHV�b b b b b b b b b b b

9HG XGIºUHOVHQ DI P\QGLJKHGVSURMHNWHW� KYRU E\JJHULHW IRUPXOHUHV RJ GHUHIWHU VHQGHV WLOb b b b b b b b b b b

HQWUHSULVH� HU GHW YLJWLJW IRU E\JKHUUHQ RJ DUNLWHNWHQ DW I§ JRGNHQGW GHUHV SODQ� GD GHU HOOHUVb b b b b b b b b b b b b b b b

QHPW�NDQ�V¨WWHV�HQ�EUHPVHNORGV�L�SURFHVVHQ�b

,IºOJH 5HQ« /HPPLQJ LQGJ§U GH IOHVWH E\JKHUUHU GHUHV IºUVWH VDPDUEHMGH PHG HQ U§GJLYHU�b b b b b b b b b b b b b

'HWWH IRUHJ§U HIWHU DW NRPPXQHQ KDU JRGNHQGW HQ KHOKHGVSODQ DI E\JJHJUXQGHQ� VRP HUb b b b b b b b b b b b b

EOHYHW VNDEW L VDPDUEHMGH PHOOHP E\JKHUUH RJ HQ ODQGVNDEVDUNLWHNW� 'HWWH HU EOHYHW HQ QRUP�b b b b b b b b b b b b b b

GD E\JKHUUHU LNNH DOWLG VW§U PHG GHQ EUHGHVWH YLGHQ LQGHQIRU I�HNV� DUNLWHNWXU �%LODJ ���b b b b b b b b b b b b b b

'HUIRU KDU E\JKHUUHQ EHKRY IRU VXSSOHUHQGH YLGHQ� GD GHW LNNH NDQ IRUYHQWHV DWb b b b b b b b b b b b b

YHGNRPPHQGH�DOW�KDU�YLGHQ�LQGHQIRU�E\JJHULHW�bb

(W NRQNUHW HNVHPSHO S§ U§GJLYHUHQ RJ E\JKHUUHQV UHODWLRQ� NRP WLO XGWU\N L YRUHVb b b b b b b b b b b b b

LQWHUYLHZ�PHG�-HQV�%UHLQKROW��VRP�UHSU¨VHQWHUHU�E\JKHUUHQ�3HQVLRQ'DQPDUN�(MHQGRPPH�bb

��b
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Ȥ<GHUOLJHUH VWLOOHU YL NUDY WLO� DW GHW LNNH HU RV VRP E\JKHUUH� GHU VNDO IRUW¨OOH YRUHVb b b b b b b b b b b b b b b b

U§GJLYHUH KYDG GHW HU YL YLO KDYH� YL V¨WWHU NUDY WLO DW YRUHV U§GJLYHUH VNDO NRPPH WLOb b b b b b b b b b b b b b b b b

RV� �RJ VLJH� KYDG NDQ PDQ� 6§ VNDO YL QRN WDJH VWLOOLQJ WLO� RP YL YLO GHW HOOHU HM� ����� 2Jb b b b b b b b b b b b b b b b b b b b b

YL IRUSOLJWHU GHP WLO DW Y¨UH RSGDWHUHGH S§ KYDG PDQ NDQ QX� RP GHU HU NRPPHW Q\Hb b b b b b b b b b b b b b b b b

PHWRGHU� NDQ PDQ QX UHQVH HW HOOHU DQGHW SURGXNW� VRP PDQ LNNH NXQQH UHQVH IRU �b b b b b b b b b b b b b b b b

§U�VLGHQ�I�HNV�ȥ��%LODJ���b

5§GJLYHUHQV SRVLWLRQ DQVHV DOWV§ VRP Y¨UHQGH HQ WLOOLGVSHUVRQ WLO E\JKHUUH PHG HQ QHXWUDOb b b b b b b b b b b b b

LQGIO\GHOVH� GD YHGNRPPHQGH LNNH P§ PRGVLJH E\JKHUUH� PHQ U§GJLYH� %\JKHUUHQ IRUYHQWHUb b b b b b b b b b b

DOWV§�DW�U§GJLYHUHQ�HU�RSGDWHUHW�RJ�YHMOHGHQGH�bb

(IWHU DW E\JKHUUHQ KDU VWDUWHW HW VDPDUEHMGH PHG HQ U§GJLYHU� LQGJ§U E\JKHUUHQ HW \GHUOLJHUHb b b b b b b b b b b b b b

VDPDUEHMGH PHG HQ E\JQLQJVDUNLWHNW� %\JQLQJVDUNLWHNWHQV IRNXV HU S§ GHW GHVLJQP¨VVLJH�b b b b b b b b b b

GHU KDQGOHU RP DW SU¨VHQWHUH E\JQLQJHQ S§ EHGVW YLV� 9HG GHWWH VDPDUEHMGH� VWDUWHV GHU S§b b b b b b b b b b b b b b b

VNLWVHIRUVODJ RJ RYHUYHMHOVHU RPNULQJ YDOJ DI PDWHULDOHU� ,IºOJH 5HQ« /HPPLQJ NRPPHUb b b b b b b b b b b

E\JKHUUHQV PDJW L VSLO KHU� .RPPXQHQ KDU LNNH DOWLG SU¨IHUHQFHU WLO E\JJHULHW� V§ DIK¨QJLJb b b b b b b b b b b b b b

DI GHWWH HU GHW E\JKHUUH GHU VW§U PHG HQ VWRU GHO DI PDJWHQ WLO GH YDOJ� 9HG YDOJ DIb b b b b b b b b b b b b b b b b b b

E\JJHPDWHULDOHU PP� KDU E\JQLQJVDUNLWHNWHQ RIWHVW VWRU LQGIO\GHOVH� PHQ KDQV SRVLWLRQ Lb b b b b b b b b b b

E\JJHULHW HU VWDGLJ GHW ODYHUH HQG E\JKHUUHQV� 'HW JºU� DW E\JQLQJVDUNLWHNWHQ VNDO O\WWH WLOb b b b b b b b b b b b b b

E\JKHUUHQV�ºQVNHU��%LODJ����b

,IºOJH /HPPLQJ KDU HW E\JJHUL W\SLVN HQ HOOHU IOHUH OHYHUDQGºUHU� VRP IRUVºJHU DW RSI\OGHb b b b b b b b b b b b b b

EHKRY RJ NUDY IUD EO�D� E\JKHUUH� HQWUHSUHQºU RJ DUNLWHNW YHG DW OHYHUH GH PDWHULDOHU� GHUb b b b b b b b b b b b b b b

HIWHUVSºUJHV� , GHQQH SURFHV KDU OHYHUDQGºUHQ LPLGOHUWLG RJV§ PXOLJKHG IRU DW S§YLUNHb b b b b b b b b b b b

E\JKHUUH HOOHU HQGGD E\JQLQJVDUNLWHNW �%LODJ ��� /HYHUDQGºUHQV PXOLJKHG IRU DW XGQ\WWHb b b b b b b b b b b

GHQQH�S§YLUNQLQJ�WLO�DW�LQGIºUH�QLFKH�LQQRYDWLRQHU�L�UHJLPHW�EHVNULYHV�L�GHW�IºOJHQGH�DIVQLW�b

1§U P\QGLJKHGVSURMHNWHW HU XGIRUPHW DI HQ E\JKHUUH� U§GJLYHU RJ E\JQLQJVDUNLWHNW� VNDO GHWb b b b b b b b b b b b

LIºOJH /HPPLQJ XGE\GHV WLO HQ HQWUHSUHQºU� %\JKHUUHQ NDQ Y¨OJH PHOOHP IOHUH W\SHU DIb b b b b b b b b b b b b

HQWUHSULVHU� DIK¨QJLJ DI KYRU PHJHW DI RSJDYHQ GH YLO XGGHOHJHUH� 9¨OJHU E\JKHUUHQ DWb b b b b b b b b b b b b

XGGHOHJHUH PHJHW� NDQ GHU PHG IRUGHO Y¨OJH HQ WRWDOHQWUHSULVH� VRP VHOY KDU DQVYDU IRU DWb b b b b b b b b b b b b b b

K\UH XQGHUHQWUHSUHQºUHU� 7RWDOHQWUHSUHQºUHQ HU L HQ SRVLWLRQ KYRU YHGNRPPHQGH NDQb b b b b b b b b b

XGIRUGUH E\JKHUUH RJ P\QGLJKHGVSURMHNWHW S§ GH PDWHULDOHU� GH KDU YDOJW �%LODJ ��� /HPPLQJb b b b b b b b b b b b b

XGWDOHU� DW KYLV HQWUHSULVHQ Y¨OJHU DW XGVNLIWH E\JKHUUHQV XGYDOJWH PDWHULDOH PHG HW DQGHW�b b b b b b b b b b b b b

V§ VNDO GHQQH WLO JHQJ¨OG VW§ WLO DQVYDU IRU PDWHULDOHWV NYDOLWHW� 6YLJWHU HQWUHSULVHQ GHWWHb b b b b b b b b b b b b b

DQVYDU��NDQ�GHW�S§YLUNH�UHODWLRQHQ�WLO�E\JKHUUHQ�IUHPRYHU��%LODJ����b

��b
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����%\JJHVHNWRUHQV�QLFKH�LQQRYDWLRQHUb

,IºOJH /HPPLQJ KDU E\JKHUUHQ VRP IºU Q¨YQW� GHQ XOWLPDWLYH PDJW L GHQ SULYDWHb b b b b b b b b b b b b

E\JJHVHNWRU� RJ GHUIRU KDU E\JKHUUHQ RJV§ PDJWHQ WLO DW EULQJH QLFKH�LQQRYDWLRQHU LQG Lb b b b b b b b b b b b b

E\JJHULHW� RJ GHUPHG S§YLUNH UHJLPHW� $QGUH DNWºUHU NDQ GHULPRG RJV§ S§YLUNH E\JKHUUHQVb b b b b b b b b b b b

EHVOXWQLQJHU��%LODJ����b

(Q DQGHQ DNWºU� VRP NDQ KDYH LQGIO\GHOVH S§ QLFKH�LQQRYDWLRQHU� HU WRWDOHQWUHSUHQºUHQ�b b b b b b b b b b b

6RP Q¨YQW NDQ WRWDOHQWUHSUHQºUHQ XGIRUGUH E\JKHUUHQV EHVOXWQLJQHU� RJ GHUPHG KDU GHQQHb b b b b b b b b b b

RJV§ PXOLJKHG IRU DW EUXJH HQ QLFKH�LQQRYDWLRQ L E\JJHULHW RJ S§YLUNH UHJLPHW� )RUGLb b b b b b b b b b b b b

WRWDOHQWUHSUHQºUHQ VW§U WLO DQVYDU IRU PDWHULDOHUQH KYLV GH XGIRUGUHU E\JKHUUHQ� NDQ GHWb b b b b b b b b b b b

PLQGVNH LQFLWDPHQW WLO DW EUXJH QLFKH�LQQRYDWLRQHU L E\JJHULHW� 7RWDOHQWUHSUHQºUHQVb b b b b b b b b

PXOLJKHG IRU DW XGEUHGH QLFKH�LQQRYDWLRQHU HU GHUIRU Y¨VHQWOLJ� PHQ DQVYDUHW NDQ VHV VRPb b b b b b b b b b b b b

HQ�KLQGULQJ��%LODJ����b

,IºOJH /HPPLQJ NDQ OHYHUDQGºUHUQH L LQWHUDNWLRQHQ PHG DQGUH DNWºUHU� IRUVºJH DW S§YLUNHb b b b b b b b b b b b

GHP WLO DW XGVNLIWH PDWHULDOHU PHG DQGUH� /HYHUDQGºUHQ NDQ HNVHPSHOYLV IRUHVO§ HW PDWHULDOHb b b b b b b b b b b b b

DI HQ ODYHUH SULV� KºMHUH NYDOLWHW HOOHU PHG ODYHUH PLOMºS§YLUNQLQJ� /\NNHV OHYHUDQGºUHQ PHGb b b b b b b b b b b b b

DW S§YLUNH GH DQGUH DNWºUHU� NDQ GHQQH DNWºU ELGUDJH WLO DW EULQJH QLFKH�LQQRYDWLRQHU L IRUPb b b b b b b b b b b b b b b

DI�Q\H�W\SHU�PDWHULDOHU�LQG�L�UHJLPHW��%LODJ����bb

, YRUHV LQWHUYLHZ PHG -HQV %UHLQKROW VSXUJWH YL KDP� RP KDQ QRJHQVLQGH VRP E\JKHUUHb b b b b b b b b b b b b b

RSOHYHU� DW I�HNV� HQWUHSUHQºUHU IRUVºJHU DW XGIRUGUH RJ S§YLUNH E\JKHUUHQV YDOJ� 'HWWH VYDUHUb b b b b b b b b b b b b

KDQ�MD�WLO��PHQ�VHU�GHW�LNNH�VRP�HW�SUREOHP�b

Ȥ-D KHOGLJYLV� GHW JºU GH� )RU OLGW� PHQ GH JºU GHW� 2J GHW IRUYHQWHU YL RJV§� GHU HU MRb b b b b b b b b b b b b b b b b b b

RJV§ PHJHW VQDN RP WLGOLJ LQYROYHULQJ DI HQWUHSUHQºUHU L VWºUUH SURMHNWHU� GHW JLYHUb b b b b b b b b b b b b

RJV§ PHQLQJ� IRU PDQJH DI GHP GH YHG WLW KYDG GHU HU EHGVW RJ GH YHG RJV§ WLW KYDGb b b b b b b b b b b b b b b b b b b

OLJH�GHU�HU�OLJH�QX�ȥ��%LODJ����V���b

/LJHVRP /HPPLQJ Q¨YQHU GHW� EHNU¨IWHU %UHLQKROW� DW GH IRUVNHOOLJH DNWºUHU S§YLUNHU RJb b b b b b b b b b b b

XGIRUGUH KLQDQGHQ� 'HWWH NDQ VNDEH PLVWLOOLG EODQGW DNWºUHU� PHQ GHW NDQ RJV§ VNDEH HWb b b b b b b b b b b b b b

EHGUH VDPDUEHMGH� RJ HQ EUHGHUH G\QDPLN� KYLV DOOH SDUWHU NDQ ELGUDJH PHG GHUHV LGH«U RJb b b b b b b b b b b b b b b

YLGHQ�bb

'HQ VLGVWH DNWºU VRP KDU Y¨VHQWOLJ LQGIO\GHOVH S§ QLFKH�LQQRYDWLRQHUQHV S§YLUNQLQJ DIb b b b b b b b b b b

UHJLPHW HU E\JQLQJVDUNLWHNWHQ� %\JQLQJVDUNLWHNWHQ LQGJ§U LIºOJH /HPPLQJ W\SLVN VRP HQb b b b b b b b b b

��b
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WLOOLGVSHUVRQ RJ U§GJLYHU IRU E\JKHUUHQ� +HU PHQHU KDQ� DW DUNLWHNWHQ DIK¨QJLJ DIb b b b b b b b b b b b

E\JKHUUHQV HJHQ YLGHQ� NDQ I§ YDULHUHQGH JUDGHU DI LQGIO\GHOVH S§ PDWHULDOHYDOJHW� +YLVb b b b b b b b b b b b

E\JKHUUHQ KDU PHJHW VSHFLILNNH ºQVNHU KDU DUNLWHNWHQ EHJU¨QVHW LQGIO\GHOVH� PHQ KYLVb b b b b b b b b b b

E\JKHUUHQ VHOY HIWHUVSºUJHU OºVQLQJHU NDQ DUNLWHNWHQ� LIºOJH /HPPLQJ� KDYH Y¨VHQWOLJb b b b b b b b b b

LQGIO\GHOVH �%LODJ ��� $UNLWHNWHQ HU GHUPHG HQGQX HQ DNWºU� VRP NDQ ELGUDJH WLOb b b b b b b b b b b b b

QLFKH�LQQRYDWLRQHUV S§YLUNQLQJ DI UHJLPHW� PHQ LIºOJH /HPPLQJ HU GHW GHQ DI GH ILUHb b b b b b b b b b b b b

DNWºUHU��GHU�KDU�PLQGVW�LQGIO\GHOVH�b b

��b
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��$QDO\VH�DI�JHQEUXJVPXUVWHQVb
HJHQVNDEHU�RJ�DGRSWLRQVUDWHb
, GHQQH DQDO\VH YLO YL XG IUD YRUHV LQWHUYLHZV PHG -HQV %UHLQKROW RJ &ODXV -XXO 1LHOVHQb b b b b b b b b b b b b b b b

EHO\VH� KYLONH HJHQVNDEHU GHU NDQ S§YLUNH XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ L E\JJHVHNWRUHQ�b b b b b b b b b b b

'HW JºU YL PHG XGJDQJVSXQNW L (YHUHWW 5RJHUVȢ WHRUL RP VDPPHQK¨QJ PHOOHPb b b b b b b b b b b b

DGRSWLRQVUDWH RJ LQQRYDWLRQHQV HJHQVNDEHU� PHQ XQGHUYHMV YLO YL OLJHOHGHV LQGGUDJHb b b b b b b b b b

EHJUHEHU IUD *HHOVȢ WHRUL RP VRFLRWHNQLVNH V\VWHPHU� $QDO\VHQ HU VWUXNWXUHUHW HIWHU 5RJHUVȢb b b b b b b b b b b b

IHP HJHQVNDEHU YHG LQQRYDWLRQHU� $IVOXWQLQJVYLV YLO YL XG IUD DQDO\VHQ NRQNOXGHUH S§b b b b b b b b b b b b

EDUULHUHU�IRU�XGEUHGHOVH�DI�JHQEUXJVPXUVWHQ�b

'H WUH WHRULHU KDU IRUVNHOOLJH EHJUHEHU IRU QRJOH DI GH VDPPH NRQFHSWHU� , YRUHV EUXJ DIb b b b b b b b b b b b b b b b

WHRULHUQH HU 5RJHUVȢ EHJUHE �LQQRYDWLRQ V\QRQ\PW PHG 6&27V �WHNQRORJL�� GD EHJJH EHVNULYHUb b b b b b b b b b b b

JHQEUXJVPXUVWHQ� /LJHOHGHV EUXJHU YL 5RJHUVȢ �DGRSWDQW RP GH �UHOHYDQWH VRFLDOH JUXSSHU�� GHUb b b b b b b b b b b b

NDQ Y¨OJH DW DGRSWHUH WHNQRORJLHQ� 7HNQRORJLHQ HU L VRFLRWHNQLVNH V\VWHPHU HQ �QLFKH �LQGWLOb b b b b b b b b b b b b

GHQ KDU RSQ§HW WLOVWU¨NNHOLJH �DGRSWLRQ RJ S§YLUNHU �UHJLPHW� (Q �S§YLUNQLQJ DI UHJLPHW NDQb b b b b b b b b b b b b

OLJHOHGHV�VHV�VRP��VWDELOLVHULQJ��DI�WHNQRORJLHQ�L�6&27V�WHUPLQRORJL�b

����5HODWLY�IRUGHOb

'HQ UHODWLYH IRUGHO HU LIºOJH 5RJHUV HW DI GH Y¨VHQWOLJVWH NULWHULHU IRU DGRSWLRQHQ DI HQb b b b b b b b b b b b b b b

LQQRYDWLRQ� 'HQQH HJHQVNDE EHVNULYHU JDQVNH HQNHOW� KYRUGDQ DGRSWDQWHQ RSOHYHUb b b b b b b b b

LQQRYDWLRQHQ L IRUKROG WLO GHW HNVLVWHUHQGH V\VWHP� )RUGHOHQH NDQ Y¨UH LQGHQIRU IOHUHb b b b b b b b b b b b

IRUVNHOOLJH RPU§GHU� RJ YL KDU GHUIRU RSGHOW DIVQLWWHW L RPU§GHU� KYRU YRUHVb b b b b b b b b b b b

LQWHUYLHZSHUVRQHU�KDU�IUHPK¨YHW�HQWHQ�HQ�IRUGHO�HOOHU�HQ�XOHPSH�YHG�LQQRYDWLRQHQ�b

������0LOMýb

, GHWWH SURMHNW XQGHUVºJHU YL XGEUHGHOVH DI JHQEUXJVPXUVWHQ IUD HW PLOMºP¨VVLJW SHUVSHNWLY�b b b b b b b b b b b b

6RP UHGHJMRUW IRU L DIVQLW ��� NDQ GHU LIºOJH 0LOMºVW\UHOVHQ VSDUHV ����� NJ &2����¨NYLYDOHQWHUb b b b b b b b b b b b b b

SHU�WRQ�PXUVWHQVDIIDOG�YHG�DW�HUVWDWWH�IDFDGHVWHQ�PHG�JHQEUXJVPXUVWHQ�b

$GVSXUJW RP GHQ SULP¨UH §UVDJ WLO 3HQVLRQ'DQPDUNV SULRULWHULQJ DI E¨UHG\JWLJKHG� VYDUHUb b b b b b b b b b b

-HQV %UHLQKROW� DW GHW ȤJUXQGO¨JJHQGH HU >Ȫ@ IRUGL DW GHW JLYHU PHQLQJ� 'HU HU SHQJH L GHW RJb b b b b b b b b b b b b b b b b b

GHU HU IRUGHOH L GHW IRU DOOH GH IRON� GHU J§U S§ YRUHV E\JJHSODGVHU� Q§U YL FHUWLILFHUHU� 6RP MRb b b b b b b b b b b b b b b b b b b

HU Q§U YL E¨UHG\JWLJKHGVFHUWLILFHUHUȥ �%LODJ �� V� ��� 'HWWH FLWDW SHJHU L UHWQLQJ DI� DW DUEHMGHWb b b b b b b b b b b b b b b b

��b
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PHG E¨UHG\JWLJKHG IRU 3HQVLRQ'DQPDUN LNNH XGHOXNNHQGH HU HW VSºUJVP§O RP DW PLQLPHUHb b b b b b b b b b b b

QHJDWLYH PLOMºHIIHNWHU IUD E\JJHULHW� PHQ RJV§ RP ºNRQRPLVNH RJ VXQGKHGVP¨VVLJH IRUGHOH�b b b b b b b b b b b

/LJHOHGHV &ODXV -XXO 1LHOVHQ IUHPK¨YHU ¨VWHWLNNHQ YHG JHQEUXJVPXUVWHQ VRP GHQ SULP¨UHb b b b b b b b b b b

GULYNUDIW�IRU�VDOJ�KRV�*DPOH�0XUVWHQ��IºU�E¨UHG\JWLJKHGVDUJXPHQWHW��%LODJ����b

'DQVNHUQH KDU RYHU GH VHQHVWH §U KDIW HW VWºUUH IRNXV S§ E¨UHG\JWLJ XGYLNOLQJ� (Qb b b b b b b b b b b b b b

XQGHUVºJHOVH ODYHW DI DQDO\VHEXUHDXHW ,SVRV YLVHU� DW KYHU DQGHQ GDQVNHU ����� RSOHYHUb b b b b b b b b b b b

E¨UHG\JWLJKHGVSUREOHPHU VRP JOREDO RSYDUPQLQJ� VRP HQ WUXVVHO IRU VDPIXQGHW� 'HWWH HUb b b b b b b b b b b

VWHJHW RYHU GH VHQHVWH §U� KYRU GHW L ���� YDU ��� DI GDQVNHUQH� GHU KDYGH GHQQH KROGQLQJ�b b b b b b b b b b b b b b b b b

��� DI GDQVNHUQH PHQHU RJV§� DW 'DQPDUN VNDO Y¨UH IRUHJDQJVODQG LQGHQIRU UHGXNWLRQHQ DIb b b b b b b b b b b b b

&2�� XGOHGQLQJHQ �0LNNHOVHQ� ������ 8G IUD HW VRFLRWHNQLVN SHUVSHNWLY NDQ PDQ DUJXPHQWHUHb b b b b b b b b b b b

IRU� DW GHQ LQQRYDWLRQ YL XQGHUVºJHU� HU HW SURGXNW DI HQ HIWHUVSºUJVHO HIWHU HQ PHUHb b b b b b b b b b b b b b b

E¨UHG\JWLJ XGYLNOLQJ DI E\JJHVHNWRUHQ� 0DQ NDQ VLJH� DW ODQGVNDEHW ºQVNHU JHQHUHOW IOHUHb b b b b b b b b b b b

E¨UHG\JWLJH OºVQLQJHU� RJ GHWWH VNDEHU GHUYHG HW SUHV S§ GHW HNVLVWHUHQGH UHJLPH Lb b b b b b b b b b b b b

VDPIXQGHW� 'HW NDQ EO�D� Y¨UH JUXQGHW GHWWH SUHV� DW QLFKH�LQQRYDWLRQHU VRP JHQEUXJ DIb b b b b b b b b b b b b

PXUVWHQ KDU YXQGHW LQGSDV L QRJOH YLUNVRPKHGHUV E\JJHSURMHNWHU� V§VRP 3HQVLRQ'DQPDUNb b b b b b b b b b

(MHQGRPPH�b

������.RQNXUUHQFHIRUGHOHb

,IºOJH %UHLQKROW HU GHW HQ NRQNXUUHQFHIRUGHO� Q§U HQ E\JQLQJ E¨UHG\JWLJKHGVFHUWLILFHUHV�b b b b b b b b b b

6RP Q¨YQW L DIVQLW ��� �JLYHU EUXJHQ DI JHQEUXJVPXUVWHQ L VLJ VHOY LNNH HQ FHUWLILFHULQJ� PHQb b b b b b b b b b b b b b b b

GD JHQEUXJVPXUVWHQ KDU E§GH ODYHUH UHVVRXUFHIRUEUXJ RJ GULYKXVJDVXGOHGQLQJ HQG Q\Hb b b b b b b b b b

PXUVWHQ� W¨OOHU EUXJHQ DI JHQEUXJVPXUVWHQ SRVLWLYW L PLOMº NULWHULHUQH IRUb b b b b b b b b b

'*1%�FHUWLILFHULQJHQ� 'HUIRU NDQ JHQEUXJVPXUVWHQ ELGUDJH WLO HQ KºMHUH NODVVLILFHULQJ Lb b b b b b b b b b

FHUWLILFHULQJVRUGQLQJHUQH�b

.RQNXUUHQFHIRUGHOHQH�YHG�FHUWLILFHULQJ�NRPPHU�WLO�XGWU\N�IRU�3HQVLRQ'DQPDUN�bb

ȤQ§U YL I�HNV� VLJHU DW YL KDU WR NRQWRUHMHQGRPPH� KYRU GHQ HQH HU FHUWLILFHUHW RJ GHQb b b b b b b b b b b b b b b b

DQGHQ LNNH HU� V§ HU GHU PDVVHU DI XQGHUVºJHOVHU VRP YLVHU� DW NºEHUH RJ OHMHUH YLOb b b b b b b b b b b b b b b b

NºEH�GHQ�VRP�HU�FHUWLILFHUHW�IUHP�IRU�GHQ�VRP�LNNH�HUȥ��%LODJ����V����bb

$OWV§ HU E¨UHG\JWLJW E\JJHUL LIºOJH %UHLQKROW LNNH DOHQH HQ PLOMºP¨VVLJ JHYLQVW PHQ� GDb b b b b b b b b b b b b

OLJJHWLGHQ�HU�NRUWHUH��RJV§�HQ�ºNRQRPLVN�IRUGHO�IRU�3HQVLRQ'DQPDUN�b

(W HNVHPSHO S§ DW 3HQVLRQ'DQPDUN KDU EUXJW JHQEUXJVPXUVWHQ VRP OHG Lb b b b b b b b b b b

'*1%�FHUWLILFHULQJ HU E\JJHULHW +DYQH%U\JJHQ 3ROOX[ S§ ,VODQGV %U\JJH L .ºEHQKDYQ�b b b b b b b b b b

��b
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3ROOX[ YDU 3HQVLRQ'DQPDUNV IºUVWH '*1% *XOG�FHUWLILFHUHGH EROLJE\JJHUL� RJ LIºOJHb b b b b b b b b

%UHLQKROW YDU EUXJHQ DI JHQEUXJVPXUVWHQ ȤHQ DI PXOLJKHGHUQH IRU DW JºUH GHW V§ E¨UHG\JWLJWb b b b b b b b b b b b b b

VRP PXOLJW� RJ XGOHGH V§ OLGW &2�� VRP PXOLJWȥ �%LODJ �� V� ��� , 3ROOX[ ELGURJb b b b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ DOWV§ WLO HQ FHUWLILFHULQJ� VRP RJV§ IXQJHUHU VRP HQ NRQNXUUHQFHIRUGHO IRUb b b b b b b b b b b b

3HQVLRQ'DQPDUN�b

, HW DQGHW DI 3HQVLRQ'DQPDUNV E\JJHULHU� +DYQH%U\JJHQ &DVWRU� O\NNHGHV GHW LNNH DW EUXJHb b b b b b b b b b b b b

JHQEUXJVPXUVWHQ� PHQ DOOLJHYHO RSQ§HGH E\JJHULHW '*1% *XOG�FHUWLILFHULQJHQ� 'HWWHb b b b b b b b

VN\OGHV DW FHUWLILFHULQJHQ JLYHV S§ HW RYHURUGQHW SODQ IRU E\JJHULHW� RJ DW GHW O\NNHGHV IRUb b b b b b b b b b b b b b b

3HQVLRQ'DQPDUN L VWHGHW DW RSI\OGH HW DQGHW NULWHULXP L SRLQWV\VWHPHW IRU FHUWLILFHULQJHQ� ,b b b b b b b b b b b b b

&DVWRU YDU EUXJHQ DI JHQEUXJVPXUVWHQ DOWV§ L VLGVWH HQGH LNNH XGVODJVJLYHQGH IRUb b b b b b b b b b b b

FHUWLILFHULQJHQ�RJ�GHUPHG�NRQNXUUHQFHIRUGHOHQH�YHG�E\JJHULHW�b

8G IUD 3HQVLRQ'DQPDUNV DUEHMGH PHG JHQEUXJVPXUVWHQ L E\JJHULHUQH 3ROOX[ RJ &DVWRU NDQb b b b b b b b b b b b

PDQ VLJH� DW EUXJHQ DI JHQEUXJVPXUVWHQ WLO HQ YLV JUDG ELGUDJHU WLO NRQNXUUHQFHG\JWLJKHGHQb b b b b b b b b b b b b

DI�E\JJHULHUQH��PHQ�DW�PDWHULDOHW�JRGW�NDQ�HUVWDWWHV�RJ�L�VLJ�VHOY�GHUIRU�LNNH�HU�DIJºUHQGH�b

������lVWHWLNb

,IºOJH &ODXV -XXO 1LHOVHQ HU XGVHHQGHW YHG JHQEUXJVPXUVWHQ GHQ SULP¨UH §UVDJ WLO� DW *DPOHb b b b b b b b b b b b b b

0XUVWHQV NXQGHU Y¨OJHU GLVVH VWHQ IUHP IRU Q\SURGXFHUHGH VWHQ� -HQV %UHLQKROW EHVNULYHU� DWb b b b b b b b b b b b b

JHQEUXJVPXUVWHQ KDU HQ DQGHQ ¨VWHWLN� KYRU ȤGHW NDQ Y¨UH PDQ I§U ºMH S§ HQ UDZSOXJV L HQb b b b b b b b b b b b b b b b b

JDPPHO JHQEUXJVVWHQȥ �%LODJ �� V� ���� 'HWWH HU LIºOJH %UHLQKROW GRJ LNNH QºGYHQGLJYLVb b b b b b b b b b b b b

QHJDWLYW� PHQ ȤP§VNH EDUH HQ GHO DI IRUW¨OOLQJHQȥ �%LODJ �� V� ���� RJ NºEHUQH DIb b b b b b b b b b b b b b b

3HQVLRQ'DQPDUNV E\JJHULHU PHG JHQEUXJVPXUVWHQ ȤV\QHV GHW HU IDQWDVWLVN DW VLGGH RJ NLJJHb b b b b b b b b b b b

XG S§ GH GHU RJ W¨QNH RYHU� KYDG GHW HU IRU HQ KLVWRULH KYHUW HQNHOW OLOOH PXUVWHQ NXQQHb b b b b b b b b b b b b b b b b b

IRUW¨OOH��KYLV�GHQ�NXQQH�WDOHȥ��%LODJ����V������b

%UHLQKROW S§SHJHU GRJ� DW GHU NDQ Y¨UH QRJOH NXQGHU� GHU LNNH ILQGHU ¨VWHWLNNHQ YHGb b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ DWWUDNWLYW� +DQ PHQHU� DW ȤQ§U PDQ EUXJHU JHQEUXJVVWHQ� V§ VNDO PDQ Y¨UHb b b b b b b b b b b b b

JODGHUH IRU KLVWRULHQ RJ IRU GHW E¨UHG\JWLJH HQG IRU GHW IXOGVW¨QGLJ NQLYVNDUSH PXUY¨UN Lb b b b b b b b b b b b b b

PDQJH�§Uȥ��%LODJ����V������b

8G IUD YRUHV LQWHUYLHZSHUVRQHU XGVDJQ HU ¨VWHWLNNHQ YHG JHQEUXJVPXUVWHQ L IRUKROG WLO Q\Hb b b b b b b b b b b b b

PXUVWHQ SULP¨UW HQ IRUGHO YHG LQQRYDWLRQHQ� VRP NDQ VLJHV DW IUHPPH PXOLJKHGHUQH IRUb b b b b b b b b b b b b

DGRSWLRQ��'HU�NDQ�GRJ�Y¨UH�YLVVH�NXQGHJUXSSHU��VRP�YLO�DQVH�¨VWHWLNNHQ�VRP�HQ�XOHPSH�b

��b
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������3ULVb

,QGHQ YRUHV LQWHUYLHZ KDYGH YL HQ IRUXGDQWDJHOVH RP� DW GHQ KºMHUH SULV S§ PXUVWHQ YLOOHb b b b b b b b b b b b b b b

Y¨UH HQ EHW\GHOLJ EDUULHUH IRU XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ� ,IºOJH %UHLQKROW HU GHW GRJb b b b b b b b b b b b b

LNNH WLOI¨OGHW KRV 3HQVLRQ'DQPDUN� %UHLQKROW DQVO§U� DW SULVIRUVNHOOHQ OLJJHU PHOOHPb b b b b b b b b b

JHQEUXJVPXUVWHQ RJ Q\H PXUVWHQ W\SLVN S§ ����� NU SHU� VWHQ� 'HW VYDUHU LIºOJH %UHLQKROW WLOb b b b b b b b b b b b b b b

��������NU��HNVWUD�L�PXUVWHQ�IRU�HW�E\JJHUL�WLO�����PLR��NU���%LODJ����b

)RU 3HQVLRQ'DQPDUN HU GHW HQ IRUKROGVYLV OLOOH SULV DW EHWDOH� Q§U E\JQLQJHQ NDQ EOLYH VROJWb b b b b b b b b b b b b b b

WLO ��� PLR� NU� �%LODJ ��� $OWV§ HU SULVHQ HQ UHODWLY XOHPSH L IRUKROG WLO Q\H PXUVWHQ� PHQ IRUb b b b b b b b b b b b b b b b b b b

3HQVLRQ'DQPDUN�RSYHMHV�GHQQH�XOHPSH�DI�GH�DQGUH�IRUGHOH��JHQEUXJVPXUVWHQ�EULQJHU�b

���b .RPSDWLELOLWHWb

6HOYRP ¨VWHWLNNHQ NDQ Y¨UH HQ IRUGHO IRU DGRSWLRQ� HU GHW RJV§ Y¨VHQWOLJW KYRUYLGWb b b b b b b b b b b b b

LQQRYDWLRQHQ HU NRPSDWLEHO L GHW HNVLVWHUHQGH WHNQLVNH RJ VRFLDOH V\VWHP� HOOHU RPb b b b b b b b b b b b

HYHQWXHOOH RPVWLOOLQJVSURFHVVHU VNDO L JDQJ� IRU DW NXQQH I§ DGDSWHUHW GHQ Q\H LQQRYDWLRQ�b b b b b b b b b b b b b

+HU Q¨YQHU %UHLQKROW� DW GHW HU GHQ WLGOLJH IDVH DI HW E\JJHSURMHNW� GHU NDQ P¨UNH IRUVNHOb b b b b b b b b b b b b b b b

Q§U PDQ I�HNV� E\JJHU PHG JHQEUXJVVWHQ� RJ DW VHOYH XGIºUHOVHQ LNNH HU ¨QGUHW� ȤRIWHVW HUb b b b b b b b b b b b b b b

GHW LQGHQ VHOYH XGIºUHOVHQ ȟ GHW HU WLW OHYHUDQGºUHU GHU KDU VNXOOH RPVWLOOH VLJ� ����� 0HQb b b b b b b b b b b b b b b b

XGIºUHOVHQ HU GHQ VDPPH ȟ RP GX PXUHU PHG JHQEUXJVPXUVWHQ� GHW HU GHW VDPPH VRP KYLVb b b b b b b b b b b b b b b b

GX PXUHU HQ Q\ VWHQȥ �%LODJ �� V� ��� *HQEUXJVPXUVWHQ KDU DOWV§ HQ KºM JUDG DI NRPSDWLELOLWHWb b b b b b b b b b b b b b b b b

PHG�PXUHUQHV�SUDNVLVVHU��PHQV�GHW�LNNH�QºGYHQGLJYLV�HU�WLOI¨OGHW�IRU�OHYHUDQGºUHQ�b

8QGHU 3HQVLRQ'DQPDUNV E\JJHUL &DVWRU� VRP RSOHYHGH IRUV\QLQJVSUREOHPHU PHG UºGHb b b b b b b b b

JHQEUXJVPXUVWHQ� XGWDOWH GHUHV WRWDOHQWUHSUHQºU� 1&&� DW GHU YDU PXOLJKHG IRU DW E\JJHb b b b b b b b b b b b

PHG JXOH PXUVWHQ� L VWHGHW IRU UºGH �.ULVWHQVHQ� ������ 'HW VN\OGHV LIºOJH 1LHOVHQ� DW �KYHUb b b b b b b b b b b b b b b

JDQJ PDQ SURGXFHUHU HQ UºG VWHQ� V§ SURGXFHUHU PDQ W\SLVN RJV§ WR JXOH� IRUGL GHU VLGGHU HQb b b b b b b b b b b b b b b b b

UºG L IDFDGHQ� RJ V§ VLGGHU GHU WR JXOH L EDJPXUHQ� 6§ YRUHV WLOJDQJ WLO UºGH VWHQ HU WUH JDQJHb b b b b b b b b b b b b b b b b b b b

V§�VY¨UW��VRP�GHW�HU�WLO�JXOH����%LODJ����V����b

'HUYHG KDYGH 3HQVLRQ'DQPDUN SRWHQWLHOW PXOLJKHG IRU DW RSIºUH &DVWHU L JHQEUXJVVWHQ�b b b b b b b b b b b

KYLV GH VNLIWHGH WLO HQ DQGHQ IDUYH VWHQ� 7LO GHWWH XGWDOWH %UHLQKROW� �9L HU XQGHUODJWb b b b b b b b b b b b b b b

ORNDOSODQHUQH RJV§� V§ KYLV ORNDOSODQHUQH VNULYHU DW GHW VNDO Y¨UH UºGH VWHQ� VNDO GHW Y¨UHb b b b b b b b b b b b b b b

UºGH VWHQ� �Ȫ� 6§ KYLV ORNDOSODQHQ KDYGH IRUVNUHYHW JXOH PXUVWHQ HOOHU QRJHW DQGHW� V§ KDYGHb b b b b b b b b b b b b b b

YL JMRUW GHW� �%LODJ �� V� ��� 'HUYHG NDQ PDQ VLJH� DW 3HQVLRQ'DQPDUN RJ DQGUH YLUNVRPKHGHU�b b b b b b b b b b b b b b b b

GHU DUEHMGHU PHG RSV¨WQLQJHQ DI E\JJHSURMHNWHU� VNDO Y¨UH NRPSDWLEOH PHG ORNDOSODQHQ�b b b b b b b b b b b

��b
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KYLV GHQ IRUHVNULYHU HQ VSHFLILN ¨VWHWLVN IUHPWRQLQJ V§VRP UºGH PXUVWHQ� 'HWWH HU HWb b b b b b b b b b b b b

JUXQGO¨JJHQGH SU¨PLV IRU JHQEUXJ� GD PDQ LNNH VHOY NRQWUROOHUHU SURGXNWLRQHQb b b b b b b b b b

IXOGVW¨QGLJW� .RPSOHNVLWHWHQ DI GHQQH SURGXNWLRQVN¨GH YLO EHVNULYHV \GHUOLJHUH L Q¨VWHb b b b b b b b b b

DIVQLW�b

(W DQGHW HNVHPSHO S§ NRPSDWLELOLWHWVSUREOHPHU YHG JHQEUXJVPXUVWHQHQH YDU OHYHUDQFHQ DIb b b b b b b b b b

VWHQHQH S§ SDOOHU� +HU SDNNHGH *DPOH 0XUVWHQ LIºOJH %UHLQKROW VWHQHQH S§ HQ DQGHQb b b b b b b b b b b b b

VWºUUHOVH SDOOHU HQG DQGUH OHYHUDQGºUHU� 'HWWH YDU LNNH WLOODGW IRU $UEHMGVWLOV\QHW� RJ GHUIRUb b b b b b b b b b b b b

P§WWH *DPOH 0XUVWHQ ¨QGUH VLQ SUDNVLV �%LODJ ��� +HU YDU *DPOH 0XUVWHQV OHYHULQJ DIb b b b b b b b b b b b b b

JHQEUXJVPXUVWHQ DOWV§ LNNH NRPSDWLEHO PHG KYHUNHQ YLUNVRPKHGHQV SUDNVLVVHU HOOHUb b b b b b b b b

$UEHMGVWLOV\QHWV�UHJOHU��PHQ�HIWHU�DQYLVQLQJHQ�EOHY�GHU�DOOLJHYHO�RSQ§HW�NRPSDWLELOLWHW�b

(Q E\JKHUUH VRP 3HQVLRQ'DQPDUN IRUYHQWHU HQ YLV IRUV\QLQJVVLNNHUKHG� RJ RJV§ KHU HU GHWb b b b b b b b b b b b b

YLJWLJW� DW LQQRYDWLRQHQ HU NRPSDWLEHO� )RU 3ROOX[�E\JJHULHW YDU IRUV\QLQJVVLNNHUKHGHQ HQb b b b b b b b b b

XGIRUGULQJ� GD GHW HIWHUVSXUJWH DQWDO JHQEUXJVVWHQ LNNH NXQQH VNDIIHV� Ȥ6§ P§ YL WDJH HQb b b b b b b b b b b b b b

EHVOXWQLQJ� RJ KYLV YL LNNH NDQ VNDIIH PXUVWHQ QRN� V§ P§ YL JºUH QRJHW DQGHW� 6§ GHW EOHYb b b b b b b b b b b b b b b b b b

Q\H VWHQ�ȥ �%LODJ �� V� ��� %UHLQKROW XGWDOHU� DW IRUV\QLQJVSUREOHPHU KDU EHW\GHW� DWb b b b b b b b b b b b b

3HQVLRQ'DQPDUN HU PHUH RSP¨UNVRPPH S§ VLNUH VLJ OHYHULQJVDIWDOHU L JRG WLG� RJ GHUPHGb b b b b b b b b b b b b

KDU�RSWLPHUHW�NRPSDWLELOLWHWHQ�IUD�GHUHV�VLGH��%LODJ����b

2YHURUGQHW NDQ PDQ VLJH� DW VHOYRP GHU KDU Y¨UHW QRJOH RSVWDUWVSUREOHPHU PHGb b b b b b b b b b b b

NRPSDWLELOLWHWHQ PHOOHP *DPOH 0XUVWHQ RJ DGRSWDQWHQ� HU GHU L GDJ LNNH O¨QJHUH QRJOHb b b b b b b b b b b b b

VWRUH XGIRUGULQJHU S§ GHWWH RPU§GH� .RPSDWLELOLWHWHQ NDQ VLJHV DW Y¨UH HQ VPXOH Y¨UUH HQGb b b b b b b b b b b b b b

Q\H�PXUVWHQ��PHQ�GHW�YXUGHUHV�LNNH�DW�V¨QNH�DGRSWLRQVUDWHQ�Y¨VHQWOLJW�b

����.RPSOHNVLWHWb

6RP Q¨YQW RYHQIRU HU VHOYH JHQEUXJVPXUVWHQHQ UHODWLYW VLPSHO RJ LNNH Q¨YQHY¨UGLJWb b b b b b b b b b b

DQGHUOHGHV HQG Q\H PXUVWHQ IRU GH PXUHUH� GHU VNDO K§QGWHUH GHP� 0HQ SURGXNWLRQVN¨GHQb b b b b b b b b b b b b

EDJ JHQEUXJVPXUVWHQ HU ODQJW PHUH NRPSOHNV HQG IRU Q\H PXUVWHQ� RJ GHWWH NDQ VNDEHb b b b b b b b b b b b b b

XGIRUGULQJHU IRU DGRSWLRQHQ� ,GHW DW *DPOH 0XUVWHQ HU HQ YLUNVRPKHG GHU KDQGOHU PHGb b b b b b b b b b b b b

JHQEUXJWH PXUVWHQ� HU YLUNVRPKHGHQ DIK¨QJLJ DI DQGUH DNWºUHU� 'H VWHQ� VRP XGJºUb b b b b b b b b b b b

YLUNVRPKHGHQV SURGXNW� DIK¨QJHU DI QHGULYQLQJVILUPDHU RJ XGWMHQWH E\JQLQJHU� KYRUIUDb b b b b b b b b

PDWHULDOHW�NRPPHU��%LODJ����b

3HQVLRQ'DQPDUN RJ *DPOH 0XUVWHQ YDU EHJJH LQYROYHUHGH L E\JJHSURMHNWHW 3ROOX[� VRPb b b b b b b b b b b

RSOHYHGH OHYHUDQFHSUREOHPHU PHG JHQEUXJVPXUVWHQ� 0HQ &ODXV -XXO 1LHOVHQ RJ -HQVb b b b b b b b b b

��b



�

%UHLQKROW SU¨VHQWHUHU IRUVNHOOLJH RSIDWWHOVHU DI KYRU §UVDJHQ WLO OHYHUDQFHSUREOHPHUQHb b b b b b b b b

OLJJHU��'HWWH�HU�HW�XGWU\N�IRU�NRPSOHNVLWHWHQ�L�V\VWHPHW�b

, LQWHUYLHZHW PHG -HQV %UHLQKROW IRUNODUHGH KDQ� DW *DPOH 0XUVWHQ LNNH NXQQH OHYHUH GHWb b b b b b b b b b b b b b

DQWDO PXUVWHQ� GHU NXQQH LPºGHNRPPH 3HQVLRQ'DQPDUNV EHKRY �%LODJ ��� ,IºOJH 1LHOVHQb b b b b b b b b b b

PºGWH *DPOH 0XUVWHQ JDQVNH ULJWLJW OHYHULQJVSUREOHPHU S§ 3ROOX[�SURMHNWHW� PHQ XGG\EHU�b b b b b b b b b b

DW SUREOHPHUQH VN\OGWHV XGIRUGULQJHU L IRUP DI RYHUEXG RJ SUREOHPHU PHG QHGULYQLQJHQ�b b b b b b b b b b b b

'HQ HQH XGIRUGULQJ YDU LIºOJH 1LHOVHQ� DW *DPOH 0XUVWHQ EOHY RYHUEXGW DI HW E\JJHSURMHNW Lb b b b b b b b b b b b b b b

.ºJH +DYQ� GHU VNXOOH EUXJH VWHQHQH VRP ODQGI\OG� 'HUPHG PLVWHGH *DPOH PXUVWHQ HQ DIb b b b b b b b b b b b b b

GHUHV DIJºUHQGH U§YDUHOHYHUDQGºU WLO DW VNDIIH GHW DQWDO PXUVWHQ� GHU VNXOOH EUXJHV WLO 3ROOX[�b b b b b b b b b b b b b b

'HQ DQGHQ XGIRUGULQJ RPKDQGOHU PDWHULDOHU IUD QHGULYQLQJHQ DI HQ E\JQLQJ S§ %LVSHEMHUJb b b b b b b b b b b b

+RVSLWDO �%LODJ ��� 9HG QHGULYQLQJHQ RJ WUDQVSRUWHQ EOHY VWºUVWHGHOHQ DI PXUVWHQH GHOYLVWb b b b b b b b b b b b

ºGHODJWH RJ *DPOH 0XUVWHQ PDQJOHGH GHUPHG U§YDUHU WLO E\JJHULHW �0LOMºVW\UHOVHQ� ������b b b b b b b b b b b

'LVVH HNVHPSOHU LOOXVWUHUHU GHQ KºMH JUDG DI NRPSOHNVLWHW L SURGXNWLRQVN¨GHQ IRUb b b b b b b b b b b

JHQEUXJVPXUVWHQ�b

,IºOJH &ODXV -XXO 1LHOVHQ VN\OGWHV IRUV\QLQJVSUREOHPHUQH LIP� E\JJHULHW 3ROOX[ GHUXGRYHUb b b b b b b b b b

HQGQX HQ NRPSOHNVLWHW� HQWUHSUHQºUHQ 1&&� +HU HU GHU DOWV§ WDOH RP HQ NRPSOHNVLWHW KRVb b b b b b b b b b b b b b

DGRSWDQWHQ VQDUHUH HQG L VHOYH LQQRYDWLRQHQ� 1LHOVHQ S§VW§U� DW *DPOH 0XUVWHQ KDYGH HQb b b b b b b b b b b b b

EHVWLOOLQJ IUD 1&& WLO 3ROOX[� VRP YLUNVRPKHGHQ JLN L JDQJ PHG DW RSI\OGH �%LODJ ��� 0HQb b b b b b b b b b b b b b b b

1&& EHWDOHU LNNH UHJQLQJHQ� RJ HIWHU ȤJHQWDJQH RSIRUGULQJHUȥ �%LODJ �� V� �� V¨OJHU *DPOHb b b b b b b b b b b b b b

0XUVWHQ VWHQHQH YLGHUH WLO HQ DQGHQ NXQGH� 1&& YHQGHU LIºOJH 1LHOVHQ WLOEDJH WLO *DPOHb b b b b b b b b b b b b b

0XUVWHQ WR P§QHGHU VHQHUH� KYRUHIWHU *DPOH 0XUVWHQ SJD� GHQ WLGOLJHUH DIWDOHU WDJHU LPRGb b b b b b b b b b b b b

HQ Q\ RUGUH� ,PLGOHUWLG EOLYHU *DPOH 0XUVWHQ KHU XGNRQNXUUHUHW S§ HQ OHYHUDQFH QHGUHYQHb b b b b b b b b b b b b

VWHQ� RJ HU L VLGVWH HQGH LNNH L VWDQG WLO DW OHYHUH S§ RUGUHQ� ,IºOJH 1LHOVHQ KDYGH GHWWH GRJb b b b b b b b b b b b b b b b b b b

LNNH�Y¨UHW�HW�SUREOHP��KYLV�LNNH�1&&�KDYGH�XQGODGW�DW�EHWDOH�GHUHV�UHJQLQJHU��%LODJ����b

5RJHUVȢ EHJUHE RP NRPSOHNVLWHW RPKDQGOHU RJV§ �RSOHYHOVHQ �DI NRPSOHNVLWHW KRV DGRSWDQWHQ�b b b b b b b b b b b

VRP DOWV§ NDQ S§YLUNH DGRSWLRQVUDWHQ� ,IºOJH %UHLQKROW KDU K¨QGHOVHQ JLYHWb b b b b b b b b b

3HQVLRQ'DQPDUN GHQ HUIDULQJ� DW ȤKYLV YL VNDO >EUXJH JHQEUXJVPXUVWHQ@ LJHQ� V§ VNDO YL EDUHb b b b b b b b b b b b b b

KDYH IDW L &ODXV� HOOHU HQ DQGHQ OHYHUDQGºU KYLV PDQ NDQ ILQGH HQ DQGHQ� L WLGH� V§ YL HU VLNUHb b b b b b b b b b b b b b b b b b b b

S§ DW YL KDU VWHQHQHȥ �%LODJ �� V� ��� 'HQQH HUNHQGHOVH NDQ VHV VRP HQ RSOHYHOVH DIb b b b b b b b b b b b b b b b b

NRPSOHNVLWHWHQ YHG LQQRYDWLRQHQ� VRP DOWV§ LIºOJH 5RJHUV NDQ S§YLUNH DGRSWLRQVUDWHQb b b b b b b b b b

QHJDWLYW�b

)RUV\QLQJVSUREOHPHUQH PHOOHP *DPOH 0XUVWHQ RJ 3HQVLRQ'DQPDUN VN\OGWHV GHUPHG WLOb b b b b b b b b

GHOV NRPSOHNVLWHWHQ L GHW V\VWHP� JHQEUXJVPXUVWHQ LQGHE¨UHU� 0HQ VDPWLGLJ OLJJHU HQ GHO DIb b b b b b b b b b b b b

��b



�

§UVDJHQ L NRPSOHNVLWHWHQ DI DGRSWDQWHQ VHOY� E\JJHVHNWRUHQ� 6§IUHPW OHYHUDQFHN¨GHQ KDYGHb b b b b b b b b b

Y¨UHW PLQGUH NRPSOHNV NXQQH GHU Y¨UH I¨UUH SRWHQWLHOOH SXQNWHU IRU IHMO� 'HUIRU HUb b b b b b b b b b b b b

NRPSOHNVLWHWHQ YHG JHQEUXJVPXUVWHQ RYHURUGQHW KºMHUH HQG YHG Q\H PXUVWHQ� RJ GHWWH NDQb b b b b b b b b b b b

Y¨UH�HQ�Y¨VHQWOLJ�KLQGULQJ�IRU�DGRSWLRQHQ�DI�LQQRYDWLRQHQ�b

����$ISUýYEDUKHGb

5RJHUȢV EHJUHE RP DISUºYEDUKHG� HOOHU �WULDODELOLW\�� KDQGOHU RP DGRSWDQWHQV PXOLJKHG IRU DWb b b b b b b b b b b b

DISUºYH HQ LQQRYDWLRQ LQGHQ GH IRUSOLJWHU VLJ WLO GHQ� %\JJHPDWHULDOHU NDQ GRJ Y¨UH VY¨UH DWb b b b b b b b b b b b b b b

DISUºYH��GD�GH�LQGJ§U�L�«W�NRQNUHW�SURMHNW�DG�JDQJHQ�b

, VWHGHW IRU DW DISUºYH GHQ� NDQ PDQ WHVWH JHQEUXJVPXUVWHQ� I�HNV� IRU JLIWVWRIIHU V§VRP 3&%�b b b b b b b b b b b b b b b

'HWWH�HU�RJV§�HQ�DI�GH�XGIRUGULQJHU�VRP�3HQVLRQ'DQPDUN�PºGWH�LIP��3ROOX[�SURMHNWHW�bb

b

�1§U PDQ V§ DUEHMGHU PHG JHQEUXJVVWHQ� V§ VNDO PDQ Y¨UH RSP¨UNVRP S§ DW GH LNNHb b b b b b b b b b b b b b b

KDU Y¨UHW EHKDQGOHGH� RJ DW GHU LNNH HU WU¨QJW QRJHW LQG IUD QRJOH EOºGH IXJHU PHGb b b b b b b b b b b b b b b b

3&%� RJ GHU LNNH HU EO\ L GHW� IUD QRJHW JDPPHOW PDOLQJ� 6§ PDQ VNDO VºUJH IRU� DW PDQb b b b b b b b b b b b b b b b b b b

KDU�UHQVHW�VWHQHQ���%LODJ����V�����b

(Q P§GH DW K§QGWHUH GLVVH VLNNHUKHGVKHQV\Q HU YHG &(�P¨UNQLQJ� , (8 KDU PDQ LQGJ§HW HQb b b b b b b b b b b b b b b

DIWDOH RP� DW EHVN\WWH IRUEUXJHUQH PRG SURGXNWHU GH NDQ Y¨UH VXQGKHGV� HOOHUb b b b b b b b b b b b

PLOMºVNDGHOLJH� 'HU HU GHUIRU HQ U¨NNH IRUVNHOOLJH NUDY WLO GLYHUVH SURGXNWHU� 'LVVH NUDY HUb b b b b b b b b b b b b b

VDPOHW L (8�GLUHNWLYHU� RJ KYLV HW SURGXNW OHYHU RS WLO NUDYHQH� I§U GH HW &(�P¨UNH �'DQVNb b b b b b b b b b b b b b b b

6WDQGDUG� V�G��� ,IºOJH 1LHOVHQ WDJHU *DPOH 0XUVWHQ KºMGH IRU GLVVH VLNNHUKHGVKHQV\Q YHG DWb b b b b b b b b b b b b

&(�P¨UNH�GHUHV�PXUVWHQ�ȤOLJHVRP�Q\H�VWHQȥ��%LODJ����V�����b

'HU HU DOWV§ HQ ODY JUDG DI DISUºYEDUKHG IRU JHQEUXJVPXUVWHQ� PHQ GHW NDQ VLJHV DW Y¨UHb b b b b b b b b b b b b b b b

PHUH HW NDUDNWHULVWLND IRU EUDQFKHQ HQG HQ HJHQWOLJ XOHPSH V¨UOLJW IRU JHQEUXJVPXUVWHQ�b b b b b b b b b b b b

)RUGL PDQ KDU PHG JHQEUXJVPDWHULDOHU DW JºUH� NDQ GHU RSVW§ EHN\PULQJ IRU VLNNHUKHG HOOHUb b b b b b b b b b b b b b

NYDOLWHW� PHQ GLVVH EHN\PULQJHU NDQ DOWV§ WLO HQ YLV JUDG WDJHV K§QG RP JHQQHPb b b b b b b b b b b b b b

&(�FHUWLILFHULQJHU�b

����2EVHUYHUEDUKHGb

6RP Q¨YQW L DIVQLW ����� HU JHQEUXJVPXUVWHQV ¨VWHWLN LIºOJH YRUHV LQWHUYLHZSHUVRQHUb b b b b b b b b b b

KRYHGVDJHOLJW HQ IRUGHO L IRUKROG WLO Q\H PXUVWHQ� 'HQQH ¨VWHWLN K¨QJHU W¨W VDPPHQ PHGb b b b b b b b b b b b b b

��b



�

5RJHUVȢ DQDO\VHSXQNW RP REVHUYHUEDUKHG� VRP EHVNULYHU KYRUGDQ HQ LQQRYDWLRQ KDU VWºUUHb b b b b b b b b b b

SRWHQWLDOH�IRU�XGEUHGHOVH��KYLV�GHQV�DGRSWLRQ�NDQ�REVHUYHUHV�b

*HQEUXJVPXUVWHQ KDU W\SLVN HW DQGHW YLVXHOW XGWU\N HQG Q\H PXUVWHQ� 'HWWH NDQ EO�D� VHV� GDb b b b b b b b b b b b b b b

JDPOH PXUVWHQ L QRJOH WLOI¨OGH NDQ Y¨UH IURVWVSU¨QJWH� 'HWWH NDQ IRUHNRPPH ȤIRUGL PDQb b b b b b b b b b b b b

KDU I§HW EUXJW HQ EDJPXUVWHQ L IRUPXUHQ� 'HW HU QRJHW PHG KYRUGDQ VWHQHQH HU EU¨QGW L VLQb b b b b b b b b b b b b b b b b

WLG� DOWV§ QRJHW PHG WHPSHUDWXUHQ GHQ HU HJQHW WLO� RP GHQ HU IURVWVLNUH HOOHU HM�ȥ �%LODJ �� V�b b b b b b b b b b b b b b b b b b

���� 6WHQ L EDJPXUHQ HU LNNH OLJH V§ IURVWVLNUH VRP VWHQ L IRUPXUHQ� 1§U PDQ GHUYHGb b b b b b b b b b b b b b b b

JHQEUXJHU GHP� NDQ PDQ LNNH WDJH KºMGH IRU KYRUGDQ VWHQHQ O§ IºU� V§ GHU HU ULVLNR IRU DW GHUb b b b b b b b b b b b b b b b b b b

NRPPH UHYQHU L VWHQHQH� 'HWWH XGWU\N HU LNNH QºGYHQGLJYLV QHJDWLY IRU DGRSWDQWHUQH� RJb b b b b b b b b b b b b

GHP�GHU�L�VLGVWH�HQGH�VNDO�ER�L�HQ�E\JQLQJ�GHU�HU�RSIºUW�L�JHQEUXJVVWHQ�bb

Ȥ0DQ VNDO OHYH PHG� DW KXVHW I§U HW OLGW DQGHW OLY� RJ GHU JRGW NDQ VNDOOH OLGW DI HQGb b b b b b b b b b b b b b b b b b b

KYLV GHW YDU KHOW Q\H VWHQ� VRP HU IDFDGHWHJO� VRP PDQ JRGW HU NODU RYHU� KYDG GH NDQb b b b b b b b b b b b b b b b b b

W§OH� 6§ Q§U PDQ EUXJHU JHQEUXJVVWHQ� V§ VNDO PDQ Y¨UH JODGHUH IRU KLVWRULHQ RJ IRUb b b b b b b b b b b b b b b

GHW E¨UHG\JWLJH HQG IRU GHW IXOGVW¨QGLJ NQLYVNDUSH PXUY¨UN L PDQJH §U�ȥ �%LODJ �� V�b b b b b b b b b b b b b b

���bb

0XOLJH DGRSWDQWHU NDQ DOWV§ REVHUYHUH DW HW E\JJHUL EHQ\WWHU JHQEUXJVPXUVWHQ RYHU Q\Hb b b b b b b b b b b b

PXUVWHQ��RJ�GHUYHG�ºJHV�DGRSWLRQVUDWHQ�bb

����$GRSWLRQVUDWH�RJ�UHJLPHSÆYLUNQLQJb

8G IUD DQDO\VHQ NDQ YL NRQNOXGHUH� DW GH VWºUVWH EDUULHUHU IRU XGEUHGHOVHQ DIb b b b b b b b b b b b b

JHQEUXJVPXUVWHQ L E\JJHVHNWRUHQ NDQ ILQGHV L SURGXNWLRQVSURFHVVHQV NRPSOHNVLWHW� ,IºOJHb b b b b b b b b

YRUHV LQWHUYLHZSHUVRQHU KDU JHQEUXJVPXUVWHQ JHQHUHOW IOHUH IRUGHOH RYHU Q\H PXUVWHQ HQGb b b b b b b b b b b

GH KDU XOHPSHU� RJ GH NRPSDWLELOLWHWVSUREOHPHU GHU WLGOLJHUH KDU Y¨UHW HU L GDJ VWRUW VHW OºVW�b b b b b b b b b b b b b b b b

6WHQHQHV DISUºYEDUKHG DGVNLOOHU VLJ LNNH Y¨VHQWOLJW IUD DQGUH E\JJHPDWHULDOHU� RJ GH KDU WLOb b b b b b b b b b b b b

JHQJ¨OG HQ KºM JUDG DI REVHUYHUEDUKHG� 'HUPHG ELGUDJHU DOOH DQGUH NULWHULHU HQGb b b b b b b b b b b b

NRPSOHNVLWHW SRVLWLYW WLO DGRSWLRQVUDWHQ� RJ NRPSOHNVLWHWHQ NDQ GHUIRU VHV VRP HW YLJWLJWb b b b b b b b b b b b

RPU§GH�DW�ILQGH�OºVQLQJHU�LQGHQIRU�b

, RJ PHG DW NRPSDWLELOLWHWVSUREOHPHW VWRUW VHW HU OºVW� NDQ GHU PHG HW VRFLRWHNQLVNb b b b b b b b b b b b b b

SHUVSHNWLY VLJHV GH WHNQLVNH SURFHGXUHU L QLFKH�LQQRYDWLRQHQ YLOOH NXQQH YLQGH LQGSDV Lb b b b b b b b b b b b

UHJLPHW� 2PYHQGW NDQ NRPSOHNVLWHWHQ Y¨UH HQ XGIRUGULQJ IRU S§YLUNQLQJHQ DI UHJLPHW� IRUGLb b b b b b b b b b b b

��b



�

GHU HU PDQJH LQYROYHUHGH DNWºUHU� KYRUDI QRJOH NDQ RYHUE\GH DQGUH� 'HWWH JºU GHW VY¨UW IRUb b b b b b b b b b b b b b b

QLFKHQ�DW�VNDEH�HQ�VRFLRWHNQLVN�RYHUJDQJ��RJ�S§YLUNH�UHJLPHW�b b

��b



�

���'LVNXVVLRQ�DI�XQGHUVýJHOVHQVb
UHVXOWDWHUb
, GHWWH DIVQLW YLO YL GLVNXWHUH UHVXOWDWHUQH DI YRUHV XQGHUVºJHOVH� 'LVNXVVLRQHQ HU RSGHOW L WRb b b b b b b b b b b b b b b

GHOH� 'HQ IºUVWH GHO GLVNXWHUHU RYHUIºUEDUKHGHQ DI UHVXOWDWHUQH WLO DQGUH YLUNVRPKHGHU HOOHUb b b b b b b b b b b b

PDWHULDOHU� PHQV GHQ DQGHQ GHO GLVNXWHUHU KYRUYLGW FLUNXO¨U ºNRQRPL RSI\OGHUb b b b b b b b b b

E¨UHG\JWLJKHGVEHJUHEHW�b

(IWHUIºOJHQGH� L DIVQLW ��� YLO YL GHVXGHQ GLVNXWHUH PXOLJH OºVQLQJHU S§ GH XGIRUGULQJHUb b b b b b b b b b b b b

SURMHNWHW�KDU�DIG¨NNHW�b

�����2YHUIýUEDUKHGHQ�DI�FDVHQb

8G IUD YRUHV XQGHUVºJHOVH KDU YL HUIDUHW� DW LQQRYDWLRQHQ DOOHUHGH QX KDU PDQJH RSOHYHGHb b b b b b b b b b b b b b

HJHQVNDEHU GHU WDOHU IRU \GHUOLJHUH DGRSWLRQ L E\JJHVHNWRUHQ� PHQ DW LV¨U NRPSOHNVLWHWHQ DIb b b b b b b b b b b b b

SURGXNWLRQVN¨GHQ VWDGLJ HU HQ XGIRUGULQJ� 'HQQH HUIDULQJ HU E\JJHW S§ YRUHV FDVH�b b b b b b b b b b b b

3HQVLRQ'DQPDUNV EUXJ DI JHQEUXJVPXUVWHQ IUD *DPOH 0XUVWHQ� 'HUPHG NDQ YL LNNH VLJH� DWb b b b b b b b b b b b b

DOOH E\JKHUUHU YLO RSOHYH GH VDPPH HJHQVNDEHU YHG LQQRYDWLRQHQ� PHQ FDVHVWXGLHW E\JJHU S§b b b b b b b b b b b b b

HQ IRUK§EQLQJ RP� DW QRJOH DI YRUHV HUIDULQJHU NDQ RYHUIºUHV WLO DQGUH YLUNVRPKHGHU HOOHUb b b b b b b b b b b b b b

DQGUH PDWHULDOHU� , GHWWH DIVQLW YLO YL GHUIRU GLVNXWHUH� KYRUGDQ GHQ YLGHQ YL KDU VNDEW� NXQQHb b b b b b b b b b b b b b b b

RYHUIºUHV WLO JHQEUXJ DI DQGUH PDWHULDOHU� 'HW YLO YL JºUH YHG DW J§ L G\EGHQ PHGb b b b b b b b b b b b b b b b

RYHUIºUEDUKHGHQ DI QRJOH DI GH HJHQVNDEHU� YL KDU IXQGHW IUHP WLO L YRUHV DQDO\VH� RJb b b b b b b b b b b b b b b

GLVNXWHUH�KYRUGDQ�YRUHV�FDVH�DGVNLOOHU�VLJ�IUD�DQGUH�YLUNVRPKHGHU�RJ�PDWHULDOHU�b

�������2YHUIýUEDUKHG�WLO�DQGUH�E\JKHUUHUb

, GHWWH DIVQLW YLO YL GLVNXWHUH� RP YRUHV YLGHQ RP DGRSWLRQVUDWHQ NDQ RYHUIºUHV WLO DQGUHb b b b b b b b b b b b b b b

YLUNVRPKHGHU� 6RP WLGOLJHUH UHGHJMRUW IRU� HU 3HQVLRQ'DQPDUN HW VWRUWb b b b b b b b b

QRQ�SURILW�SHQVLRQVVHOVNDE� KYLV RYHUVNXG J§U WLO PHGOHPPHUQH� )RU 3HQVLRQ'DQPDUN EOHYb b b b b b b b b

XOHPSHQ�L�GHQ�KºMHUH�SULV�RSYHMHW�DI�GH�DQGUH�IRUGHOH�YHG�JHQEUXJVPXUVWHQ�b

+YLV PDQ VNXOOH RYHUIºUH YRUHV YLGHQ WLO DQGUH E\JKHUUHU� NXQQH GHU DUJXPHQWHUHV IRU� DWb b b b b b b b b b b b b b

SULVHQ NXQQH Y¨UH HQ VWºUUH EDUULHUH IRU XGEUHGHOVHQ HQG GHQ HU L YRUHV FDVH PHGb b b b b b b b b b b b b b b

3HQVLRQ'DQPDUN� 6RP YL WLGOLJHUH KDU VO§HW IDVW� VNDEHU E¨UHG\JWLJKHGVFHUWLILFHULQJ HQb b b b b b b b b b

NRQNXUUHQFHIRUGHO L IRUKROG WLO OLJJHWLGHQ S§ LNNH�FHUWLILFHUHGH E\JQLQJHU� 0HQ IRU HQb b b b b b b b b b b

E\JKHUUH PHG HW PLQGUH ºNRQRPLVN U§GHUXP NXQQH SULVHQ Y¨UH HQ VWºUUH XOHPSH� VRPb b b b b b b b b b b b b

��b



�

NRQNXUUHQFHIRUGHOHQ LNNH QºGYHQGLJYLV RSYHMHU� 'HWWH NDQ DIKROGH E\JKHUUHQ IUD DWb b b b b b b b b b

DGRSWHUH JHQEUXJVPXUVWHQ RJ GHUPHG PLQGVNH XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ L VHNWRUHQb b b b b b b b b b

JHQHUHOW�b

'HUXGRYHU NDQ GHW W¨QNHV� DW HQ PLQGUH E\JKHUUH� VRP LNNH KDU NDSLWDO WLO DW NºEHb b b b b b b b b b b b b b b

WRWDOHQWUHSULVH� YLO HQGH XG PHG HW HQGQX PHUH NRPSOHNVW QHWY¨UN DI DNWºUHU GHU VNDOb b b b b b b b b b b b b b

K§QGWHUHV� 'HWWH NDQ E§GH Y¨UH HQ UHODWLY IRUGHO RJ XOHPSH IRU E\JKHUUHQ� GD E\JKHUUHQ VHOYb b b b b b b b b b b b b b b

YLO KDYH VWºUUH IºOLQJ PHG E\JJHIRUOºEHW� GD E\JKHUUHQ VHOY KDU NRQWDNW WLO DOOH DNWºUHUQH�b b b b b b b b b b b b b b

'RJ NDQ GHW RJV§ Y¨UH HQ XOHPSH� GD GHQ ºJHGH NRPSOHNVLWHW NDQ IRUKºMH FKDQFHQ IRU IHMO�b b b b b b b b b b b b b b b b

GD�GH�PDQJH�DNWºUHU�NDQ�JºUH�GHW�VY¨UW�IRU�E\JKHUUHQ�DW�KROGH�RYHUEOLNNHW�bb

�������2YHUIýUEDUKHG�WLO�DQGUH�PDWHULDOHUb

2YHUIºUEDUKHGHQ DI YRUHV FDVH NDQ RJV§ GLVNXWHUHV L IRUKROG WLO DQGUH E\JJHPDWHULDOHU� 9Lb b b b b b b b b b b b b

YDOJWH DW EUXJH PXUVWHQ VRP FDVH IRU FLUNXO¨UW EUXJ DI PDWHULDOHU L E\JJHVHNWRUHQ� IRUGL GHQb b b b b b b b b b b b b b b

WHNQLVNH LPSOHPHQWDWLRQ DI LQQRYDWLRQHQ DOOHUHGH HU S§ SODGV� RJ YL GHUIRU NXQQH IRNXVHUHb b b b b b b b b b b b b

S§ GH VDPIXQGVP¨VVLJH EDUULHUHU� 'HUIRU YLO YL L GHWWH DIVQLW GLVNXWHUH� KYRUYLGW YRUHV YLGHQb b b b b b b b b b b b b b

RP GH VDPIXQGVP¨VVLJH EDUULHUHU IRU XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ NDQ RYHUIºUHV WLOb b b b b b b b b b b

XGEUHGHOVHQ�DI�DQGUH�JHQEUXJVPDWHULDOHU�b

b

(Q E\JQLQJ EHVW§U DI HW VWRUW DQWDO DI IRUVNHOOLJH PDWHULDOHU� GHU DOOH HU IRUVNHOOLJH IUDb b b b b b b b b b b b b b b

PXUVWHQ� , IRUKROG WLO PDWHULDOHU VRP I�HNV� EHWRQ� HU GHU HQ VWRU IRUVNHO S§ GH WHNQRORJLVNHb b b b b b b b b b b b b b b b

OºVQLQJHU LQGHQIRU JHQEUXJ DI GH WR PDWHULDOHU� 6RP WLGOLJHUH Q¨YQW� NDQ PXUVWHQ E§GHb b b b b b b b b b b b b

JHQDQYHQGHV VRP YHMI\OG� HOOHU JHQEUXJHV GLUHNWH� $QGUH PDWHULDOHU VRP EHWRQ NDQ GHULPRGb b b b b b b b b b b b

Y¨UH DIK¨QJLJH DI HQ DQGHQ WHNQRORJLVN SURFHV� KYLV FLUNXODULWHW VNDO RSQ§V YLD NQXVQLQJb b b b b b b b b b b b b

HOOHU GHVLJQ IRU GLUHNWH JHQEUXJ� 'HUPHG HU JHQEUXJ DI PXUVWHQ WHNQLVN JUXQGO¨JJHQGHb b b b b b b b b b b b

DQGHUOHGHV HQG JHQEUXJ DI PDWHULDOHU VRP EHWRQ� 'HULPRG NXQQH PDQ IRUHVWLOOH VLJ� DWb b b b b b b b b b b b b

PDWHULDOHU�V§VRP�WU¨�RJ�YLQGXHU��YLOOH�YLVH�VLJ�EHGUH�HJQHGH�WLO�GLUHNWH�JHQEUXJ�b

0HQ VDPWLGLJ KDU JHQEUXJVPDWHULDOHU VRP EHWRQ RJV§ HJHQVNDEHU WLO I¨OOHV PHGb b b b b b b b b b b

JHQEUXJVPXUVWHQ� %HWRQ KDU HW KºMW &2����DIWU\N� RJ GHUIRU YLO GHQ PLOMºP¨VVLJH IRUGHOb b b b b b b b b b b b

IRUPHQWOLJ NXQ Y¨UH VWºUUH YHG JHQEUXJ DI GHWWH� RJ GHW NDQ SRWHQWLHOW ELGUDJH \GHUOLJHUH WLOb b b b b b b b b b b b b b b

'*1%�FHUWLILFHULQJ DI E\JQLQJHQ� 7LO JHQJ¨OG KDU JHQEUXJVEHWRQ LNNH QºGYHQGLJYLV GHb b b b b b b b b b

VDPPH ¨VWHWLVNH RJ REVHUYHUEDUH IRUGHOH VRP JHQEUXJVPXUVWHQ� 'HULPRG NXQQH DQGUHb b b b b b b b b b

JHQEUXJVPDWHULDOHU VRP I�HNV� WU¨ HOOHU YLQGXHU� GHULPRG YLVH OLJQHQGH ¨VWHWLVNH IRUGHOHb b b b b b b b b b b

VRP JHQEUXJWH PXUVWHQ� KYLONHW NXQQH KM¨OSH S§ XGEUHGHOVHQ DI GLVVH� 'HQ VWºUVWH EDUULHUHb b b b b b b b b b b b b

��b



�

IRU EUXJ DI JHQEUXJVPXUVWHQ� NRPSOHNVLWHWHQ DI SURGXNWLRQVN¨GHQ� J§U LJHQ IRUb b b b b b b b b b

JHQEUXJVEHWRQ V§YHO VRP DQGUH JHQEUXJVPDWHULDOHU� 'HWWH VN\OGHV DW JHQEUXJ DOWLG YLO Y¨UHb b b b b b b b b b b b

DIK¨QJLJW DI HW PDWHULDOH� VRP HU EOHYHW EUXJW IºU� RJ VRP VNDO QHGULYHV RJ IRUEHUHGHV WLOb b b b b b b b b b b b b b b b

JHQEUXJ IºU GHW NDQ OHYHUHV WLO E\JKHUUHQ� 'HUPHG YLO YL DUJXPHQWHUH IRU� DW YRUHV YLGHQ RPb b b b b b b b b b b b b b b b

XGIRUGULQJHU PHG NRPSOHNVLWHW L JHQEUXJVPXUVWHQ NDQ RYHUIºUHV WLO DQGUHb b b b b b b b b

JHQEUXJVPDWHULDOHU�b

�����*HQEUXJVPXUVWHQ�RJ�EÈUHG\JWLJKHGb

6RP Q¨YQW KDU JHQEUXJVPXUVWHQ HQ Y¨VHQWOLJ ODYHUH XGOHGQLQJ DI GULYKXVJDVVHUb b b b b b b b b b

VDPPHQOLJQHW PHG Q\H PXUVWHQ� VDPWLGLJ PHG DW GH SHU GHILQLWLRQ EUXJHU I¨UUH DI MRUGHQb b b b b b b b b b b b b b

UHVVRXUFHU� ,G«HQ PHG JHQEUXJ HU HQ DI SULQFLSSHUQH L FLUNXO¨U ºNRQRPL� GHU VNDO ELGUDJH WLOb b b b b b b b b b b b b b b

HQ KºMHUH JUDG DI E¨UHG\JWLJKHG� 0HQ HU FLUNXO¨U ºNRQRPL QRN WLO DW ¨QGUH ºNRQRPLHQ WLOb b b b b b b b b b b b b b b

UHHOW�DW�Y¨UH�E¨UHG\JWLJ"b

,IºOJH PDWHPDWLNHU RJ ºNRQRP 1LFKRODV *HRUJHVFX�5RHJHQ EHVNULYHU I\VLNNHQV ORYH� DW HQb b b b b b b b b b b

IXOGVW¨QGLJ FLUNXO¨U ºNRQRPL YLO Y¨UH SUDNWLVN XPXOLJ� Ȥ7KH SURFHVV RI UHF\FOLQJ ZLOOb b b b b b b b b b b b

HYHUODVWLQJO\ QHHG HQHUJ\ DQG ZLOO DOVR DOZD\V FUHDWH ZDVWH DQG VLGH�SURGXFWV GXH WRb b b b b b b b b b b b b

LQFUHDVLQJ HQWURS\ȥ� 'HUPHG HU OXNNHGH PDWHULHOOH V\VWHPHU E§GH WHRUHWLVN RJ SUDNWLVNb b b b b b b b b b b

XPXOLJH �0LOODU� 0F/DXJKOLQ 	 %¸UJHU� ������ +YLV HQ IXOGVW¨QGLJ FLUNXO¨U ºNRQRPL Lb b b b b b b b b b b b

SUDNVLV HU XPXOLJW� NDQ GHU DUJXPHQWHUHV IRU� DW FLUNXO¨U ºNRQRPL DOGULJ KHOW XQGJ§ DWb b b b b b b b b b b b b b

IRUULQJH PXOLJKHGHUQH IRU �DOOH IUHPWLGLJH JHQHUDWLRQHU� V§GDQ VRP %UXQGWODQG�UDSSRUWHQVb b b b b b b b b

GHILQLWLRQ DI E¨UHG\JWLJKHG IRUHVNULYHU� 0§VNH NDQ JHQEUXJ DI PXUVWHQ XQGJ§ DW IRUULQJHb b b b b b b b b b b b

PXOLJKHGHUQH IRU �PDQJH DI GH NRPPHQGH JHQHUDWLRQHU� PHQ PDQ NDQ DOWV§ DOGULJ KHOW OHYHb b b b b b b b b b b b b b

RS�WLO�EHJUHEHW�E¨UHG\JWLJKHG�b

0HQ S§ GHQ DQGHQ VLGH HU JHQEUXJ DI PXUVWHQ VWDGLJ Y¨VHQWOLJW W¨WWHUH S§ HQ E¨UHG\JWLJb b b b b b b b b b b b b b b

XGYLNOLQJ HQG Q\H PXUVWHQ� 6HOYRP FLUNXO¨U ºNRQRPL LNNH QºGYHQGLJYLV NDQ NDOGHVb b b b b b b b b b b

E¨UHG\JWLJW L VLJ VHOY� NDQ PDQ DUJXPHQWHUH IRU� DW FLUNXO¨UH SUDNVLVVHU EHY¨JHU VLJ L GHQb b b b b b b b b b b b b b b

ULJWLJH�UHWQLQJ��RJ�DOWV§�ELGUDJHU�WLO�HQ��PHUH��E¨UHG\JWLJ�XGYLNOLQJ�HQG�KLGWLO�b

7DJHU PDQ XGJDQJVSXQNW L GHQ GHILQLWLRQ DI E¨UHG\JWLJKHG� GHU RSGHOHU EHJUHEHW L WUHb b b b b b b b b b b b b

EXQGOLQMHU� HU GHU LPLGOHUWLG RJV§ SUREOHPHU IRU FLUNXO¨U ºNRQRPL� 'HU NDQ DUJXPHQWHUHVb b b b b b b b b b b b

IRU� DW FLUNXO¨U ºNRQRPL KDQGOHU RP HW ºNRQRPLVN V\VWHP� GHU HU L EDODQFH PHG PLOMºHW�b b b b b b b b b b b b b b b

PHQ GHW HU VM¨OGHQW DW GHQ VRFLDOH GLPHQVLRQ LQGGUDJHV L EHJUHEHW �0LOODU HW DO�� ������ $OWV§b b b b b b b b b b b b b b b b

ELGUDJHU NRQFHSWHW RP FLUNXO¨U ºNRQRPL LNNH WLO GHQQH GHILQLWLRQ DI E¨UHG\JWLJKHG� 0DQb b b b b b b b b b b b

NDQ GRJ DUJXPHQWHUH IRU� DW E¨UHG\JWLJ XGYLNOLQJ LNNH QºGYHQGLJYLV VNDO ELGUDJH SRVLWLYW WLOb b b b b b b b b b b b b

��b



�

DOOH WUH EXQGOLQMHU� PHQ EORW LNNH NRPSURPLWWHUH QRJOH DI GHP� , GHQ IRUELQGHOVH NDQb b b b b b b b b b b b b b

FLUNXO¨U ºNRQRPL JRGW ELGUDJH WLO E¨UHG\JWLJKHG� V§IUHPW GHW LNNH KDU QHJDWLYH ELHIIHNWHU�b b b b b b b b b b b b

'HUXGRYHU DUJXPHQWHUHU .RUKRQHQ HW DO� ������ IRU� DW GH VRFLDOH KHQV\Q EORW HQGQX HUb b b b b b b b b b b b b b

XXGIRUVNHGH L OLWWHUDWXUHQ RP FLUNXO¨U ºNRQRPL� PHQ DOWV§ LNNH VW§U XGHQIRUb b b b b b b b b b b

JUXQGNRQFHSWHW�b

b b

��b



�

���'LVNXVVLRQ�DI�SRWHQWLHOOH�OýVQLQJHUb
, GHWWH DIVQLW YLO YL GLVNXWHUH QRJOH PXOLJH OºVQLQJHU S§ GH XGIRUGULQJHU SURMHNWHWVb b b b b b b b b b b b b

XQGHUVºJHOVH KDU YLVW� 8QGHUVºJHOVHQ NRQNOXGHUHGH DW GHQ VWºUVWH EDUULHUH IRU XGEUHGHOVH DIb b b b b b b b b b b b

JHQEUXJVPXUVWHQ HU NRPSOHNVLWHWHQ L SURGXNWLRQVN¨GHQ IRU JHQEUXJVPDWHULDOHU� RJ YL WDJHUb b b b b b b b b b

GHUIRU RJV§ XGJDQJVSXQNW L GHQQH NRPSOHNVLWHW L GH WR IºUVWH OºVQLQJVIRUVODJ� 'HW WUHGMHb b b b b b b b b b b b b

OºVQLQJVIRUVODJ� �XGEUHGHOVH JHQQHP FHUWLILFHULQJ�� WDJHU HW DQGHW SHUVSHNWLY RJ XGQ\WWHU Lb b b b b b b b b b b

VWHGHW�GH�NRQNXUUHQFHIRUGHOH��FHUWLILFHULQJVRUGQLQJHU�JLYHU�b

�����/RYSOLJWLJ�KHQV\QWDJHQ�WLO�DIIDOGVKLHUDUNLHW�Lb

EXGUXQGHUbb

(Q GHO DI NRPSOHNVLWHWHQ YHG JHQEUXJ DI PXUVWHQ EHVW§U L� DW YLUNVRPKHGHU VRP *DPOHb b b b b b b b b b b b b b

0XUVWHQ VNDO E\GH S§ PDWHULDOHU IUD QHGUHYQH E\JQLQJHU S§ OLJH IRG PHG DQGUH DNWºUHU�b b b b b b b b b b b b b b

(NVHPSHOYLV RSOHYHGH *DPOH 0XUVWHQ DW EOLYH RYHUEXGW DI .ºJH +DYQ� GHU L VWHGHW VNXOOHb b b b b b b b b b b b b b

EUXJH VWHQHQH WLO ODQGI\OG� $OOH DNWºUHU NDQ� OLJHJ\OGLJ GHUHV LQWHQWLRQ PHG VWHQHQH�b b b b b b b b b b b b

RYHUE\GH DNWºUHU GHU YLO JHQEUXJH E\JJHPDWHULDOHW GLUHNWH� 'HWWH HU VHOYRP *DPOH 0XUVWHQb b b b b b b b b b b b

YLO JHQEUXJH E\JJHPDWHULDOHW GLUHNWH� PHQV .ºJH +DYQ YLOOH EUXJH GHP WLO ODQGI\OG� 'HUIRU HUb b b b b b b b b b b b b b

*DPOH 0XUVWHQV EUXJ DI PXUVWHQ L ODQJW VWºUUH RYHUHQVVWHPPHOVH PHG 0LOMºVW\UHOVHQVb b b b b b b b b b b

DIIDOGVKLHUDUNL� 'HWWH XGJºU HQ GHO DI HW VWºUUH SUREOHP� GHU HU EHJU¨QVHW DI UHJXOHULQJ DIb b b b b b b b b b b b b b b

E\JJHPDWHULDOHU�IUD�QHGUHYQH�E\JQLQJHU�b

'HU NDQ GHUPHG DUJXPHQWHUHV IRU� DW GHQ QXY¨UHQGH SUDNVLV� KYRU GHU LQJHQ UHJXOHULQJ HUb b b b b b b b b b b b b b

S§ KYDG GH JDPOH E\JJHPDWHULDOHU HIWHUIºOJHQGH VNDO EUXJHV WLO� VWULGHU LPRG LG«HQ RP DWb b b b b b b b b b b b b b

DIIDOG VNDO VRUWHUHV HIWHU DIIDOGVKLHUDUNLHW� 0DQ NDQ RJV§ DUJXPHQWHUH IRU� DW GHQQH PDQJHOb b b b b b b b b b b b b

S§ UHJXOHULQJ PRGYLUNHU E§GH QDWLRQDOH RJ LQWHUQDWLRQDOH NOLPDP§O RJ GHQ GDQVNH VWUDWHJLb b b b b b b b b b b b

RP FLUNXO¨U ºNRQRPL� 5HJHULQJHQ KDU L GHQ RIILFLHOOH VWUDWHJL IRU FLUNXO¨U ºNRQRPL DIVDW HQb b b b b b b b b b b b b b

SXOMH GHU VNXOOH EUXJHV WLO UHJXOHULQJVP¨VVLJH WLOWDJ� GHU NDQ IUHPPH FLUNXO¨U ºNRQRPLb b b b b b b b b b b b

�0LOMº� RJ )ºGHYDUHPLQLVWHULHW 	 (UKYHUYVPLQLVWHULHW� ������ (Q GHO DI GHQQH SXOMH NXQQHb b b b b b b b b b b b

HYHQWXHOW EUXJHV WLO DW LQGIºUH HQ UHJXOHULQJ GHU WDJHU KHQV\Q WLO DIIDOGVKLHUDUNLHW Lb b b b b b b b b b b b b

EXGUXQGHU S§ E\JQLQJVDIIDOG� , VWHGHW IRU NXQ DW Y¨OJH XG IUD ºNRQRPL� NXQQH PDQ LQGGUDJHb b b b b b b b b b b b b b b

DIIDOGVKLHUDUNLHW� RJ GHUPHG ODGH GHQ PHVW PLOMºULJWLJH K§QGWHULQJ DI E\JQLQJVDIIDOGHW WDJHb b b b b b b b b b b

SULRULWHW��VHOYRP�HQ�DQGHQ�DNWºU�YLOOH�EHWDOH�OLGW�PHUH�IRU�GHW�bb

��b



�

(Q V§GDQ UHJXOHULQJ NXQQH GRJ RJV§ KDYH QHJDWLYH NRQVHNYHQVHU� +YLV PDQ YHG GHQQHb b b b b b b b b b b b b

UHJXOHULQJ VWRUW VHW XGHOXNNHU EUXJ DI PXUVWHQ WLO YHM� HOOHU ODQGI\OG� VNDO GHQQH EUDQFKHb b b b b b b b b b b b b b

ILQGH HW DQGHW PDWHULDOH WLO GHWWH IRUP§O� ,IºOJH 0LOMºVW\UHOVHQV WLGOLJHUH Q¨YQWHb b b b b b b b b b b

VDPIXQGVºNRQRPLVNH DQDO\VH DI PXUVWHQ� HU GHQ VDPIXQGVºNRQRPLVNH JHYLQVW YHG DW EUXJHb b b b b b b b b b b

PXUVWHQHQH VRP ODQGI\OG KºMHUH HQG KYLV PDQ L VWHGHW JHQEUXJWH VWHQHQH GLUHNWH� 'HUIRU YLOb b b b b b b b b b b b b b

GLUHNWH JHQEUXJ DI PXUVWHQ NRVWH VDPIXQGHW PHUH ºNRQRPLVN� VHOYRP GHW KDU SRVLWLYHb b b b b b b b b b b b

PLOMºP¨VVLJH�HIIHNWHU��0LOMºVW\UHOVHQ��������b

�����,QVWLWXWLRQ�WLO�RSEHYDULQJ�DI�JHQEUXJVPDWHULDOHUb

(Q DQGHQ P§GH DW K§QGWHUH GH NRPSOHNVH XGIRUGULQJHU YHG XGEUHGHOVH DIb b b b b b b b b b b

JHQEUXJVPDWHULDOHU HU DW UHGXFHUH DQWDOOHW DI DNWºUHU� VRP DGRSWDQWHQ HU DIK¨QJLJ DI� )UDb b b b b b b b b b b b b

YRUHV LQWHUYLHZ PHG &ODXV -XXO 1LHOVHQ NRP GHW WLO XGWU\N� DW QRJOH HQNHOWVW§HQGH E\JJHULHUb b b b b b b b b b b b b b

ȟ %LVSHEMHUJ +RVSLWDO RJ 5LJVKRVSLWDOHW ȟ YDU DIJºUHQGH IRU OHYHUDQFHQ WLO 3HQVLRQ'DQPDUNb b b b b b b b b b b b

YHG E\JJHULHW 3ROOX[� 'LVVH E\JJHULHU VNXOOH QHGULYHV� RJ PDWHULDOHUQH VNXOOH HIWHUIºOJHQGHb b b b b b b b b b b

E\GHV S§ DI *DPOH 0XUVWHQ V§YHO VRP DQGUH DNWºUHU� +YLV PDQ NDQ UHGXFHUH GHQQHb b b b b b b b b b b b b b

DIK¨QJLJKHG� NDQ PDQ SRWHQWLHOW UHGXFHUH NRPSOHNVLWHWHQ DI JHQEUXJVSURFHVVHQ RJ GHUPHGb b b b b b b b b b

ºJH�XGEUHGHOVHQ�L�E\JJHVHNWRUHQ�b

)RU DW UHGXFHUH DIK¨QJLJKHGHQ DI HQNHOWVW§HQGH QHGUHYQH E\JJHULHU� NXQQH PDQ IRUHVWLOOHb b b b b b b b b b b

VLJ HQ Q\ W\SH LQVWLWXWLRQ� VRP NXQQH RSNºEH RJ RSEHYDUH QHGUHYQH PXUVWHQ PHG KHQEOLN S§b b b b b b b b b b b b b b b

JHQEUXJ� +HU HU SRLQWHQ� DW OHYHUDQGºUHU VRP *DPOH 0XUVWHQ NDQ UHGXFHUH VLQ DIK¨QJLJKHGb b b b b b b b b b b b b

DI HQNHOWVW§HQGH QHGULYQLQJHU� RJ L VWHGHW SURGXFHUH PDWHULDOHU XG IUD HW ODJHU� 'HQQHb b b b b b b b b b b b b

LQVWLWXWLRQ NXQQH Y¨UH SULYDW HOOHU RIIHQWOLJ� VHOYVW¨QGLJ HOOHU HQ GHO DI HQ HNVLVWHUHQGHb b b b b b b b b b b b b

RUJDQLVDWLRQ� 8GIRUGULQJHQ NDQ Y¨UH� DW LQVWLWXWLRQHQ YLO EUXJH PDQJH SHQJH S§ LQGNºE�b b b b b b b b b b b b

VRP GHQ LNNH QºGYHQGLJYLV I§U WLOEDJH YHG VDOJ IRUHOºELJ� +YLV LNNH GHW HU ºNRQRPLVNb b b b b b b b b b b b b b

UHQWDEHOW� NDQ GHW Y¨UH VY¨UW DW IXQJHUH VRP VHOYVW¨QGLJ SULYDW YLUNVRPKHG� GHUIRU NDQ GHWb b b b b b b b b b b b b b

Y¨UH HQ IRUGHO DW LQVWLWXWLRQHQ HU RIIHQWOLJW HMHW� 3§ ODQJ VLJW NDQ GHW IRUYHQWHV� DWb b b b b b b b b b b b b b b

LQVWLWXWLRQHQ NDQ VNDEH DINDVW HOOHU VRP PLQLPXP LQGWMHQH VLQH XGJLIWHU� V§ O¨QJH VDOJHW DIb b b b b b b b b b b b b b

JHQEUXJVPDWHULDOHU�IRUWV¨WWHU�bb

'HW NDQ GRJ RJV§ SRLQWHUHV� DW HQ RSEHYDULQJVLQVWLWXWLRQ VRP GHQQH RJV§ YLO ºJH P¨QJGHQb b b b b b b b b b b b b b

DI DNWºUHU L SURGXNWLRQVN¨GHQ RJ GHUPHG NRPSOHNVLWHWHQ� 6§ VHOYRP HQ V§GDQ LQVWLWXWLRQb b b b b b b b b b b b

P§VNH YLOOH VLPSOLILFHUH RJ HIIHNWLYLVHUH SURGXNWLRQVN¨GHQ� YLO GHQ DOOLJHYHO WLOIºMH HW HNVWUDb b b b b b b b b b b b

OHG�L�SURFHVVHQ�b

��b



�

�����8GEUHGHOVH�JHQQHP�FHUWLILFHULQJVRUGQLQJHUb

%¨UHG\JWLJ E\JQLQJVFHUWLILFHULQJ HU HQ Y¨VHQWOLJ GULYNUDIW IRU XGEUHGHOVHQ DIb b b b b b b b b

JHQEUXJVPDWHULDOHU L E\JJHVHNWRUHQ� +YLV FHUWLILFHULQJVRUGQLQJHUQH L VLJ VHOY HU HQ GULYNUDIW�b b b b b b b b b b b

PRWLYHUHV E\JKHUUHQ SRWHQWLHOW LNNH WLO DW JºUH GHUHV E\JJHUL PHUH E¨UHG\JWLJW HQGb b b b b b b b b b b b

FHUWLILFHULQJHQ�IRUHVNULYHU�bb

'HUIRU NDQ HQ ¨QGULQJ DI NULWHULHUQH IRU GLVVH FHUWLILFHULQJHU SRWHQWLHOW Y¨UH PHG WLO DW ºJHb b b b b b b b b b b b b b b

XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ� $OOHUHGH QX HU IRUVNHOOLJH FHUWLILFHULQJVRUGQLQJHUb b b b b b b b

GHILQHUHW IRUVNHOOLJW� +YRU '*1%�FHUWLILFHULQJHQ� VRP 3HQVLRQ'DQPDUN EUXJHU� Y¨JWHUb b b b b b b b

PLOMºKHQV\Q PHG ���� Y¨JWHU %5(($0�FHUWLILFHULQJHQ PLOMºKHQV\Q PHG VDPOHW ����b b b b b b b b b

,QGHQIRU PLOMºKHQV\Q Y¨JWHV UHVVRXUFHIRUEUXJ KºMW PHG ��� DI GH WRWDOH SRLQW� +YLV HQb b b b b b b b b b b b b

E\JKHUUH Y¨OJHU DW FHUWLILFHUH VLQ E\JQLQJ PHG %5(($0�FHUWLILFHULQJ IUHP IRU '*1%� YLOb b b b b b b b b b b b

E\JKHUUHQ SRWHQWLHOW KDYH VWºUUH LQFLWDPHQW WLO DW DUEHMGH PHUH PHG E¨UHG\JWLJKHG JHQQHPb b b b b b b b b b b b

HNVHPSHOYLV JHQEUXJVPDWHULDOHU� /LJHOHGHV NDQ LQFLWDPHQWHW ºJHV� KYLV '*1% VWUDPPHUb b b b b b b b b

NUDYHQH WLO GHUHV HJHQ FHUWLILFHULQJ� +HU VNDO GHW GRJ WDJHV L EHWUDJWQLQJ� DW YLUNVRPKHGHQb b b b b b b b b b b b b b

EDJ '*1% DQWDJHV DW YLOOH RSUHWKROGH HW JRGW IRUKROG WLO E\JKHUUHUQH� KYRUIRU GH LNNHb b b b b b b b b b b b b b

QºGYHQGLJYLV�KDU�HQ�LQWHUHVVH�L�DW�VWUDPPH�NUDYHQH�b

0HQ PDQ NDQ RJV§ Y¨UH NULWLVN RYHUIRU FHUWLILFHULQJHUQHV P§GH DW V¨WWH E¨UHG\JWLJKHG S§b b b b b b b b b b b b b

IRUPHO� %¨UHG\JWLJ XGYLNOLQJ HU HW EUHGW EHJUHE� VRP LNNH KDU QRJHQ HQGHJ\OGLJ OºVQLQJ� RJb b b b b b b b b b b b b b

GHUIRU NDQ PDQ DOWLG NRPPH W¨WWHUH S§ HQ E¨UHG\JWLJ XGYLNOLQJ� VHOYRP PDQ KDU HQb b b b b b b b b b b b b b

FHUWLILFHULQJ�b

%HKRYHW IRU E¨UHG\JWLJKHGVFHUWLILFHULQJ NXQQH RJV§ PLQGVNHV� KYLV GHU IDQGWHV ORYNUDY RPb b b b b b b b b b b

QRJOH DI GH NULWHULHU� FHUWLILFHULQJHUQH L GDJ G¨NNHU� 'HWWH NXQQH RJV§ UHGXFHUH XGJLIWHUQHb b b b b b b b b b b b b

IRU YLUNVRPKHGHUQH� GHU LNNH O¨QJHUH EHKºYHU EHWDOH IRU E¨UHG\JWLJKHGV� FHUWLILFHULQJ�b b b b b b b b b b

/RYNUDY NDQ WLO JHQJ¨OG Y¨UH HQ XGIRUGULQJ DW XGIºUH L SUDNVLV� GD PDQ VNDO RYHUEHYLVH HWb b b b b b b b b b b b b b b b

IOHUWDO L )RONHWLQJHW� RJ GD GHW NDQ DQWDJHV DW PºGH PRGVWDQG IUD GH DNWºUHU L EUDQFKHQ� VRPb b b b b b b b b b b b b b b b b

LNNH�QºGYHQGLJYLV�SULRULWHUHU�E¨UHG\JWLJKHG�b

b b

��b



�

���.RQNOXVLRQb
'HQ VWºUVWH XGIRUGULQJ IRU XGEUHGHOVH DI JHQEUXJVPXUVWHQ L E\JJHVHNWRUHQ HU DQWDOOHW DIb b b b b b b b b b b b

LQYROYHUHGH DNWºUHU� 'H PDQJH DNWºUHU SU¨JHU KLQDQGHQ RJ KDU KYHU LV¨U PXOLJKHG IRU DWb b b b b b b b b b b b b b

ELGUDJH WLO XGEUHGHOVHQ DI Q\H LQQRYDWLRQHU� 0HQ VDPWLGLJ KDU GH RJV§ KYHU GHUHV LQWHUHVVHU�b b b b b b b b b b b b b b

VRP NDQ VW§ L YHMHQ IRU HQ I¨OOHV P§OV¨WQLQJ� 3URGXNWLRQHQ DI JHQEUXJVPDWHULDOHUb b b b b b b b b b b b

LQNOXGHUHU�HQGQX�IOHUH�DNWºUHU��KYLONHW�NRPSOLFHUHU�XGEUHGHOVHQ�DI�GLVVH�\GHUOLJHUH�b

9RUHV YLGHQ HU EO�D� EDVHUHW S§ 3HQVLRQ'DQPDUN VRP FDVH� PHQ YL YXUGHUHU DW HQ VWRU GHO DIb b b b b b b b b b b b b b b b b

YRUHV YLGHQ NDQ RYHUIºUHV WLO DQGUH E\JKHUUHU� 'HU VNDO GRJ WDJHV KºMGH IRU ºNRQRPLVNHb b b b b b b b b b b b b b

IRUVNHOOH PHOOHP YLUNVRPKHGHU� /LJHOHGHV IRUYHQWHV YRUHV YLGHQ RP JHQEUXJVPXUVWHQVb b b b b b b b b

NRPSOHNVLWHW DW NXQQH RYHUIºUHV WLO IOHUH DQGUH JHQEUXJVPDWHULDOHU� 'HU HU WHNQLVNH IRUVNHOOHb b b b b b b b b b b b

S§ KYRUGDQ IRUVNHOOLJH PDWHULDOHU IRUEHUHGHV WLO JHQEUXJ� PHQ NRPSOHNVLWHWHQ L IRUV\QLQJHQb b b b b b b b b b b

WLO�IRUEHUHGHOVHVSURFHVVHQ�J§U�LJHQ�L�GH�IOHVWH�WLOI¨OGH�b

(Q P§GH DW UHGXFHUH NRPSOHNVLWHWHQ YHG JHQEUXJVPDWHULDOHU NDQ Y¨UH DW UHJXOHUHb b b b b b b b b b b

EXGUXQGHU S§ PDWHULDOHU IUD QHGUHYQH E\JQLQJHU� V§ GH WDJHU KºMGH IRU DIIDOGVKLHUDUNLHW� 'HWb b b b b b b b b b b b b

NDQ UHGXFHUH DQGUH DNWºUHUV PXOLJKHG IRU DW RYHUE\GH SURGXFHQWHU DI JHQEUXJVPXUVWHQ� KYLVb b b b b b b b b b b b

LQWHQWLRQ PHG VWHQHQH LNNH HU GLUHNWH JHQEUXJ� VRP HU GHQ PHVW UHVVRXUFHHIIHNWLYHb b b b b b b b b b b b

K§QGWHULQJ�DI�DIIDOG�b

0DQ NXQQH RJV§ RSUHWWH HQ LQVWLWXWLRQ� VRP JºU OHYHUDQGºUHQ DI JHQEUXJVPXUVWHQ PLQGUHb b b b b b b b b b b b

GLUHNWH DIK¨QJLJ DI HQNHOWVW§HQGH E\JJHULHU� 'HWWH YLO WLOIºMH HQGQX HQ DNWºU WLOb b b b b b b b b b b b

SURGXNWLRQVN¨GHQ� PHQ YHG DW UHGXFHUH DIK¨QJLJKHGHQ DI HQNHOWH E\JJHULHU RSWLPHUHVb b b b b b b b b b

IRUV\QLQJVVLNNHUKHGHQ�PHQV�RSOHYHOVHQ�DI�NRPSOHNVLWHW�UHGXFHUHV�b

(Q WUHGMH PXOLJKHG IRU DW ºJH XGEUHGHOVHQ DI JHQEUXJVPXUVWHQ HU DW XGQ\WWHb b b b b b b b b b b b

NRQNXUUHQFHIRUGHOHQH L E¨UHG\JWLJKHGVFHUWLILFHULQJ� 9HG DW EUXJH HQ DQGHQb b b b b b b b

FHUWLILFHULQJVRUGQLQJ HOOHU ¨QGUH S§ NULWHULHUQH IRU HQ HNVLVWHUHQGH� NXQQH E\JJHVHNWRUHQVb b b b b b b b b b

LQFLWDPHQW�WLO�DW�EUXJH�JHQEUXJVPDWHULDOHU�SRWHQWLHOW�ºJHV�b b

��b



�

/LWWHUDWXUb
$UXS�����������7KH�&LUFXODU�(FRQRP\�LQ�WKH�%XLOW�(QYLURQPHQW���/RQGRQ�b

$99����������*DPOH�0XUVWHQ���6§GDQ�UHQVHV�JDPOH�PXUVWHQ���<RX7XEH���/RNDOLVHUHW����b

GHFHPEHU��������IUD��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y +�E.�.6T]40b

&KHVKLUH��'�����������%XLOGLQJ�5HYROXWLRQV��$SSO\LQJ�WKH�&LUFXODU�(FRQRP\�WR�WKH�%XLOWb

(QYLURQPHQW�b

'DQVN�6WDQGDUG���V�G����+YDG�HU�&(�P¨UNQLQJ"�/RNDOLVHUHW�����GHFHPEHU��������IUDb

KWWSV���ZZZ�GV�GN�GD�VWDQGDUGLVHULQJ�FH�PDHUNQLQJb

'*1%���V�G����6ºOY��JXOG�RJ�SODWLQ��/RNDOLVHUHW�����GHFHPEHU��������IUDb

KWWSV���ZZZ�GN�JEF�GN�GJQE�FHUWLILFHULQJ�VRHOY�JXOG�RJ�SODWLQ�b

(OOHQ�0DF$UWKXU�)RXQGDWLRQ���V�G�����&RQFHSW����:KDW�LV�D�FLUFXODU�HFRQRP\"�$�IUDPHZRUN�IRU�DQb

HFRQRP\�WKDW�LV�UHVWRUDWLYH�DQG�UHJHQHUDWLYH�E\�GHVLJQ���/RNDOLVHUHW�����QRYHPEHU�b

������IUD��KWWSV���ZZZ�HOOHQPDFDUWKXUIRXQGDWLRQ�RUJ�FLUFXODU�HFRQRP\�FRQFHSWb

(OOHQ�0DF$UWKXU�)RXQGDWLRQ�����������'HOLYHULQJ�WKH�FLUFXODU�HFRQRP\��$�WRRONLW�IRUb

SROLF\PDNHUV���/RNDOLVHUHW�����GHFHPEHU��������IUDb

KWWSV���ZZZ�HOOHQPDFDUWKXUIRXQGDWLRQ�RUJ�DVVHWV�GRZQORDGV�SXEOLFDWLRQV�(OOHQ0DF$U

WKXU)RXQGDWLRQB3ROLF\PDNHU7RRONLW�SGI����6LGVW�VHW��������������b

(QHUJLVW\UHOVHQ�	�6WDWHQV�%\JJHIRUVNQLQJVLQVWLWXW����������%¨UHG\JWLJW�E\JJHUL�b /RNDOLVHUHWb

���GHFHPEHU�������IUDb

KWWSV���KLVWRULVN�E\JQLQJVUHJOHPHQWHW�GN�ILOH��������EDHUHG\JWLJWBE\JJHUL�SGIbb

(QYLURQPHQW�DQG�,QWHUQDWLRQDO�(QHUJ\�$JHQF\����������7RZDUGV�D�]HUR�HPLVVLRQ��HIILFLHQW�b

DQG�UHVLOLHQW�EXLOGLQJV�DQG�FRQVWUXFWLRQ�VHFWRU��*OREDO�6WDWXV�5HSRUW������b

/RNDOLVHUHW����GHFHPEHU��������IUDb

KWWSV���ZZZ�ZRUOGJEF�RUJ�VLWHV�GHIDXOW�ILOHV�81(3������B*$%&BHQ������ZHE�

���SGIb

)RUHQLQJHQ�%¨UHG\JWLJH�%\HU�RJ�%\JQLQJHU���V�G�����%5(($0����/RNDOLVHUHW����GHFHPEHU�������b

IUD��KWWS���IEEE�GN�EUHHDPb

��b



�

*DPOH�0XUVWHQ���V�G���)$4���6SºUJVP§O�RJ�6YDU��/RNDOLVHUHW�����GHFHPEHU��������IUDb

KWWS���JDPOHPXUVWHQ�FRP�RP�JDPOH�PXUVWHQ�IDTb

*HHOV��)����������)URP�VHFWRUDO�V\VWHPV�RI�LQQRYDWLRQ�WR�VRFLR�WHFKQLFDO�V\VWHPV��,QVLJKWVb

DERXW�G\QDPLFV�DQG�FKDQJH�IURP�VRFLRORJ\�DQG�LQVWLWXWLRQDO�WKHRU\��'HSDUWPHQW�RIb

7HFKQRORJ\�0DQDJHPHQW��(LQGKRYHQ�8QLYHUVLW\��+ROODQG�b

*HHOV��)����������7KH�PXOWL�OHYHO�SHUVSHFWLYH�RQ�VXVWDLQDELOLW\�WUDQVLWLRQV��5HVSRQVHV�WRb

VHYHQ�FULWLFLVPV���6FLHQFH�DQG�7HFKQRORJ\�3ROLF\�5HVHDUFK���8QLYHUVLW\�RI�6XVVH[�b

8QLWHG�.LQJGRP�b

*OREDO�&DUERQ�3URMHFW�����������*OREDO�&DUERQ�%XGJHW��������/RNDOLVHUHW����GHFHPEHU��������IUDb

KWWSV���ZZZ�JOREDOFDUERQSURMHFW�RUJ�FDUERQEXGJHW����ILOHV�*&3B&DUERQ%XGJHWB��

���SGIb

*UHHQ�%XLOGLQJ�&RXQFLO�'HQPDUN�����������0LQL�JXLGH�WLO�'*1%���/RNDOLVHUHW�����GHFHPEHU�b

������IUDb

KWWS���IEEE�GN�$GPLQ�3XEOLF�':6'RZQORDG�DVS[")LOH ��))LOHV��))LOHU��)&HUWLI

LFHULQJVRUGQLQJHU��)'*1%BLB'DQPDUN��)PLQLJXLGHBVHSWB����BVFUHHQBVLQJOHV�SG

Ibb

+ROP��-���6ºQGHUJ§UG��%���6WDQXLQJ��,��	�-HQVHQ��-��2�����������%¨UHG\JWLJ�RPVWLOOLQJ�DI�EROLJ�RJb

E\JJHUL���)UHGHULNVEHUJ��)U\GHQOXQG�b

,QQR%<*�����������)ULYLOOLJ�E¨UHG\JWLJKHGVNODVVH�L�E\JQLQJVUHJOHPHQWHW���/RNDOLVHUHW����b

GHFHPEHU�������IUDb

KWWSV���ZZZ�LQQRE\J�GN�PHGLD�������IULYLOOLJ�EDHUHG\JWLJKHGVNODVVH�EU���BILQDO�U

DSSRUW�SGIb

.OLPD���(QHUJL��RJ�)RUV\QLQJVPLQLVWHULHW���V�G����3DULVDIWDOHQ�������/RNDOLVHUHW����GHFHPEHUb

������IUD��KWWSV���NHIP�GN�NOLPD�RJ�YHMU�NOLPDIRUKDQGOLQJHU�SDULVDIWDOHQ������b

.OLPD���(QHUJL��RJ�)RUV\QLQJVPLQLVWHULHW����������%UHG�DIWDOH�RP�DPELWLºV�RJ�ELQGHQGHb

NOLPDORY��/RNDOLVHUHW����GHFHPEHU�������IUDb

KWWSV���NHIP�GN�DNWXHOW�Q\KHGHU������GHF�NOLPDORY�b

��b



�

.RUKRQHQ��-��	�1XXU��&���)HOGPDQQ��$��	�%LUNLH��6����������&LUFXODU�HFRQRP\�DV�DQb

HVVHQWLDOO\�FRQWHVWHG�FRQFHSW����/RNDOLVHUHW�����GHFHPEHU�������IUDb

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������b

.3&���V�G����'*1%��/RNDOLVHUHW�����GHFHPEHU�������IUD��KWWS���ZZZ�NSF�GN�RP�RV�GJQEbb

.ULVWHQVHQ��)����������3HQVLRQ'DQPDUN�P§WWH�GURSSH�JHQEUXJ��%ROLJE\JJHUL�S§�,VODQGVb

%U\JJH�EOLYHU�PHG�Q\H�PXUVWHQ�L�VWHGHW�IRU�JDPOH���3ROLWLNHQ�%\UXP���/RNDOLVHUHW���b

GHFHPEHU�������IUDb

KWWSV���SROLWLNHQE\UXP�GN�1\KHGHU�DUW��������%ROLJE\JJHUL�S§�,VODQGV�%U\JJH�EOL

YHU�PHG�Q\H�PXUVWHQ�L�VWHGHW�IRU�JDPOHb

.YDOH��6��	�%ULQNPDQQ��6����������� �,QWHUYLHZ��'HW�NYDOLWDWLYH�IRUVNQLQJVLQWHUYLHZ�VRP�K§QGY¨UN�b

.ºEHQKDYQ��+DQV�5HLW]HOV�)RUODJ�b

0LNNHOVHQ��.����������1\�XQGHUVºJHOVH��'DQVNHUQH�RJ�NOLPDIRUDQGULQJHUQH��/RNDOLVHUHW���b

GHFHPEHU�������IUDb

KWWSV���ZZZ�LSVRV�FRP�GD�GN�Q\�XQGHUVRJHOVH�GDQVNHUQH�RJ�NOLPDIRUDQGULQJHUQHb

0LOMº��RJ�)ºGHYDUHPLQLVWHULHW�	�(UKYHUYVPLQLVWHULHW�����������6WUDWHJL�IRU�FLUNXO¨U�ºNRQRPL�b

/RNDOLVHUHW�����GHFHPEHU�������IUDb

KWWSV���PIYP�GN�ILOHDGPLQ�XVHUBXSORDG�0)90�0LOMRH�&LUNXODHUBRHNRQRPL�6WUDWHJL

BIRUBFLUNXODHUBRHNRQRPL�SGIb

0LOMºVW\UHOVHQ�������D����'DQPDUN�XGHQ�DIIDOG���/RNDOLVHUHW����GHFHPEHU�������IUDb

KWWSV���ZZZ��PVW�GN�8GJLY�SXEOLNDWLRQHU���������������������������SGIb

0LOMºVW\UHOVHQ�������E����/&$�DI�JHQEUXJ�DI�PXUVWHQ���/RNDOLVHUHW����GHFHPEHU�������IUDb

KWWSV���ZZZ��PVW�GN�8GJLY�SXEOLNDWLRQHU���������������������������SGIb

0LOMºVW\UHOVHQ�����������6DPIXQGVºNRQRPLVN�DQDO\VH�DI�JHQEUXJ�DI�PXUVWHQ���/RNDOLVHUHW���b

RNWREHU�������IUDb

KWWSV���ZZZ��PVW�GN�8GJLY�SXEOLNDWLRQHU���������������������������SGIb

0LOMºVW\UHOVHQ�����������8GYLNOLQJ�DI�WHNQRORJL�RJ�PHWRGHU�WLO�QHGULYQLQJ�DI�PXUY¨UN�PHG�KHQEOLNb

S§�JHQEUXJ�DI�PXUVWHQ���/RNDOLVHUHW�����GHFHPEHU�������IUDb

KWWSV���ZZZ��PVW�GN�8GJLY�SXEOLNDWLRQHU���������������������������SGI"IEFOLG ,

Z$5�-�ID%9([-YW8F�.*YH&�8E[<&4,�0;],B:<36�FR9GP=-7�1�O;G;0INb

��b



�

0LOODU��1���0F/DXJKOLQ��(��	�%¸UJHU��7����������7KH�&LUFXODU�(FRQRP\��6ZLQJV�DQGb

5RXQGDERXWV"��(FRORJLFDO�(FRQRPLFV��������������b

0LQWHU��0�����������%\JQLQJHUV�NOLPDS§YLUNQLQJ�L�HW�OLYVF\NOXVSHUVSHNWLY�����&21&,72��/RNDOLVHUHWb

����GHFHPEHU�������IUDb

KWWSV���FRQFLWR�GN�VLWHV�FRQFLWR�GN�ILOHV�GRNXPHQWHU�DUWLNOHU�E\JQLQJHUVBNOLPDSDD

YLUNQLQJBHQGHOLJB�������SGIbb

1LHOVHQ��&��-����������'.�(3�SDWHQW�QU�����������3DWHQW��RJ�9DUHP¨UNHVW\UHOVHQ��/RNDOLVHUHWb

����GHFHPEHU�������IUDb

KWWSV���RQOLQHZHE�GNSWR�GN�'RNXPHQWHU������������������SGIb

3HQVLRQ'DQPDUN���V�G����%¨UHG\JWLJKHGVFHUWLILFHULQJ��/RNDOLVHUHW����RNWREHU�������IUDb

KWWSV���ZZZ�SHQVLRQGDQPDUN�FRP�HMHQGRPPH�KRYHGVLGH�SHQVLRQGDQPDUNV�HMHQG

RPVVWUDWHJL�EDUHG\JWLJKHGVFHUWLILFHULQJ�b

3LQFK��7���	�%LMNHU��:����������7KH�VRFLDO�FRQVWUXFWLRQ�RI�IDFWV�DQG�DUWLIDFWV��RU�KRZ�WKHb

VRFLRORJ\�RI�VFLHQFH�DQG�WKH�VRFLRORJ\�RI�WHFKQRORJ\�PLJKW�EHQHILW�HDFK�RWKHU��,��7KHb

6RFLDO�&RQVWUXFWLRQ�RI�7HFKQRORJLFDO�6\VWHPV���1HZ�'LUHFWLRQV�LQ�WKH�6RFLRORJ\�DQGb

+LVWRU\�RI�7HFKQRORJ\���UHG��DI�:LHEH�(��%LMNHU�HW�DO���0,7�3UHVV�b

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

6FDYHQLXV��7����������)RUVNHU��9RUHV�NOLPDSROLWLN�HU�LQHIIHNWLY�RJ�VHOYPRGVLJHQGH���$OWLQJHW��b

/RNDOLVHUHW����GHFHPEHU�������IUDb

KWWSV���ZZZ�DOWLQJHW�GN�HQHUJL�DUWLNHO�IRUVNHU�YRUHV�NOLPDSROLWLN�HU�LQHIIHNWLY�RJ�

VHOYPRGVLJHQGHb

6WDWHQV�%\JJHIRUVNQLQJVLQVWLWXW�	�*;1�����������*XLGH�WR�6XVWDLQDEOH�%XLOGLQJ�&HUWLILFDWLRQV�b

/RNDOLVHUHW�����GHFHPEHU�������IUDb

KWWSV���VEL�GN�$VVHWV�*XLGH�WR�VXVWDLQDEOH�EXLOGLQJ�FHUWLILFDWLRQV�*XLGH�WR�VXVWDL

QDEOH�EXLOGLQJ�FHUWLILFDWLRQV�$XJXVW������H�ERJ�SGIb

7HNQRORJLVN�,QVWLWXW���������%¨UHG\JWLJW�E\JJHUL���/&$���/LIH�&\FOH�$VVHVVPHQW����/RNDOLVHUHWb

���GHFHPEHU��������IUDb

KWWSV���ZZZ�WHNQRORJLVN�GN�\GHOVHU�EDHUHG\JWLJW�E\JJHUL�OFD�OLIH�F\FOH�DVVHVVPHQW

��������b

��b



�

7KLQJVWHG��$����������+HU�HU�GH�PXOLJH�IRUNODULQJHU�S§�GH�XQJHV�NOLPDRSUºU���9LGHQVNDE�GN�b

/RNDOLVHUHW����GHFHPEHU�������IUDb

KWWSV���YLGHQVNDE�GN�NXOWXU�VDPIXQG�GDQPDUNV�NOLPDIRUNDHPSHUH�NRPPHU�LVDHU�I

UD�PLOOHQQLDO�JHQHUDWLRQHQb

9LGHE¨N��.���7KUDQH��$���(ONM¨U��6���7KXOHVHQ��0��	�6LJJDDUG��3���������(OHYHU�VWUHMNHU�IRUb

NOLPDHW��ȡ+YRUIRU�J§�L�VNROH��KYLV�YL�LQJHQ�IUHPWLG�KDU"Ȣ���'5�1\KHGHU���/RNDOLVHUHW���b

GHFHPEHU�������IUDb

KWWSV���ZZZ�GU�GN�Q\KHGHU�UHJLRQDOH�WUHNDQWHQ�HOHYHU�VWUHMNHU�NOLPDHW�KYRUIRU�JD

D�L�VNROH�KYLV�YL�LQJHQ�IUHPWLG�KDUbb

9LGHQFHQWHU�IRU�&LUNXO¨U��NRQRPL�L�%\JJHULHW���V�G���$IIDOGVKLHUDUNLHW��/RNDOLVHUHW����b

GHFHPEHU������IUDb

KWWSV���YFRE�GN�E\JJHDIIDOG�DIIDOGVKLHUDUNLHW�bb

:LWKJRWW��-��	�/DSRVDWD��0�����������(QYLURQPHQW�ȟ�7KH�6FLHQFH�%HKLQG�WKH�6WRULHV���+DUORZ�b

(QJODQG��3HDUVRQ�(GXFDWLRQ�/LPLWHG�b

:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW�����������2XU�&RPPRQ�)XWXUH��b

/RNDOLVHUHW����RNWREHU�������IUDb

KWWSV���VXVWDLQDEOHGHYHORSPHQW�XQ�RUJ�FRQWHQW�GRFXPHQWV�����RXU�FRPPRQ�IXWX

UH�SGIb

��b


