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(QG�VWUL\HO JHOLúLP V�UHFLQGH EXOXQDQ �ONHPL]GH RUWD\D oÕNDQ ELUoRN VRV\DO
SUREOHP DUDVÕQGD LúoL VD÷OÕ÷Õ YH Lú J�YHQOL÷LQL WHKGLW HGHQ J�U�OW� NLUOLOL÷L
SUREOHPL LON VÕUDODUGD \HU DOPDNWDGÕU1 %X SUREOHP WRSOXPXQ E�W�Q NHVLPOHULQL
ROXPVX] \|QGH HWNLOHPHNOH EHUDEHU GDKD oRN HQG�VWUL DODQÕQGD oDOÕúDQ
LúoLOHUL HWNLOHPHNWHGLU1 %XQXQ VRQXFX RODUDN/ VHQVRULQ|UDO WLSWH NDOÕFÕ LúLWPH
ND\EÕ ROXúPDNWDGÕU1 %X oDOÕúPDPÕ]GD> LOLPL]GH EXOXQDQ úHNHU IDEULNDVÕQÕQ
GH÷LúLN J�U�OW� G�]H\OL �QLWHOHULQGH oDOÕúDQ 434 LúoLQLQ LúLWPH HúLN VHYL\HOHUL
|Oo�OG� YH J�U�OW�Q�Q QHGHQ ROGX÷X LúLWPH ND\EÕ DUDúWÕUÕOGÕ1 øVWDWLVWLNVHO
RODUDN LúLWPH ND\EÕ \|Q�QGHQ ;3 G% DOWÕQGD YH ;: G% �VW�QGH J�U�OW�\H
PDUX] NDODQ LúoLOHU +S?3138, YH 8 \ÕOGDQ D] YH 8 \ÕOGDQ ID]OD V�UH oDOÕúDQ
LúoLOHU DUDVÕQGD +S?31334, DQODPOÕ IDUN EXOXQGX1 2UWD\D oÕNDQ VRQXo> H÷LWLP/
NRUX\XFX EDúOÕN YH Lú \HULQLQ PRGHUQL]DV\RQX JLEL oHúLWOL NRUX\XFX |QOHPOHUOH
LúLWPH \|Q�QGHQ HQG�VWUL\HO NHVLP LúoL VD÷OÕ÷ÕQÕQ NRUXQPDVÕ JHUHNOLOL÷LQL
RUWD\D NR\PDNWDGÕU1

$QDKWDU NHOLPHOHU= øúLWPH ND\EÕ/ HQG�VWUL\HO J�U�OW�/ úHNHU IDEULNDVÕ1

,QGXVWULDO QRLVH ) KHDULQJ ORVV

(QYLURQPHQWDO QRLVH ZKLFK LV D QHJDWLYH HIIHFW RQ ZRUNPDQ KHDOWK DQG ZRUN
VHFXULW\ LV D VRFLDO SUREOHP RI RXU FRXQWU\ WKDW LV RQ WKH SURFHVV RI LQGXVWULDO
GHYHORSPHQW1 7KLV SUREOHP FDXVH VHQVRULQHXUDO SHUPDQHQW KHDULQJ ORVV WKDW
LV D UHVXOW RI QHJDWLYH HIIHFWV RQ LQGXVWULDO ZRUNPDQ/ HVSHFLDOO\1 ,Q WKLV
VWXG\/ KHDULQJ WKUHVKROGV RI 434 ZRUNHUV ZKR ZRUN LQ D YDULRXV QRLV\
HQYLURQPHQWDO LQ D VXJDU IDFWRU\ RI RXU FRXQWU\ ZHUH GHWHUPLQHG
DXGLRPHWULFDOO\ DQG QHJDWLYH HIIHFWV RI QRLV\ HQYLURQPHQWDO RQ WKH ZRUNPDQ
KHDOWK1 6WDWLVWLFDOO\/ VLJQLILFDQW GLIIHUHQFHV ZHUH IRXQG ZLWK UHVSHFW WR
KHDULQJ ORVV EHWZHHQ ZRUNHUV H[SRVHG WR QRLVH OHYHOV XQGHU ;3 G% DQG
DERYH ;: G% +S?3138, DQG EHWZHHQ ZRUNHUV H[SRVHG WR QRLVH XQGHU DQG
DERYH 8 \HDUV +S?31334,1 7KHVH UHVXOWV VKRZ WKDW KHDULQJ SURWHFWLRQ
PHDVXUHV/ VXFK DV HGXFDWLRQ/ SURWHFWLYH FDVN DQG PRGHUQL]H RI QRLV\
IDFWRU\/ DUH DEVROXWHO\ QHHGHG IRU ZRUNHUV ZKR ZRUN LQ D QRLV\
HQYLURQPHQWDO1

.H\ :RUGV= +HDULQJ ORVV/ LQGXVWULDO QRLVH/ VXJDU IDFWRU\1
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*�Q�P�] NHQWVHO \DúDPÕQ |QHPOL
SUREOHPOHULQGHQ ELUL RODQ J�U�OW�> LQVDQODUGD
VWUHV/ SVLNRPRWRU DNWLYLWHQLQ ER]XOPDVÕ
+\RUJXQOXN KDOL/ NRQVDQWUDV\RQ ER]XNOX÷X JLEL,/
KLSHUWDQVL\RQ/ JDVWURHQWHVWLQDO VLVWHP
UDKDWVÕ]OÕNODUÕ JLEL QRQ0RGLWXYDU HWNLOHULQ \DQÕVÕUD
LúLWPH ND\EÕ/ WLQQLWXV/ YHUWLJR/ EXODQWÕ0NXVPD JLEL
RGLWXYDU HWNLOHUH GH QHGHQ RODELOPHNWHGLU4/5/6 1
*�U�OW�\H ED÷OÕ LúLWPH ND\EÕ> DNXVWLN WUDYPD DGÕ
YHULOHQ \�NVHN úLGGHWWHNL ELU VHVH DQL RODUDN ELU
NH] PDUX] NDOPD YH\D LúLWPH RUJDQÕQGD KDVDUD
QHGHQ RODELOHQ V�UHNOL J�U�OW�Q�Q \RO DoWÕ÷Õ
PHVOHNL LúLWPH ND\EÕ LOH ROXúXU1 *�U�OW�\H ED÷OÕ
LúLWPH ND\EÕQÕQ NDSVDP YH GHUHFHVLQL HWNLOH\HQ
oHúLWOL IDNW|UOHU YDUGÕU1 %XQODU> J�U�OW�Q�Q
úLGGHWL/ IUHNDQVÕ/ V�UHNOL ROXS ROPDVÕ/ \Dú/
KDVVDVL\HW/ |QFHGHQ NXODN KDVWDOÕ÷ÕQÕQ ROXS
ROPDPDVÕ/ oHúLWOL PHWDEROLN YH RWRLPP�Q
KDVWDOÕNODUGÕU4/5/7046 1 +HU ELU J�Q LoLQ VHNL] VDDW
GHYDPOÕ oDOÕúPD V�UHVLQFH LúoLOHULQ PDUX]
NDODELOHFHNOHUL J�U�OW� úLGGHWL 8OXVODUDUDVÕ
dDOÕúPD 7HúNLODWÕ +,/2, VWDQGDUWODUÕQD J|UH ;8 G%
RODUDN EHOLUOHQPLúWLU1 %X VWDQGDUW �ONHPL]GH GH
øúoL 6D÷OÕ÷Õ YH øú *�YHQOL÷L 7�]�÷�Q�Q 551
PDGGHVL X\DUÕQFD> ³D÷ÕU YH WHKOLNHOL LúOHULQ
\DSÕOPDGÕ÷Õ Lú \HUOHULQGH J�U�OW� GHUHFHVLQLQ ;3
G%¶L JHoPHPHVL/ GDKD ID]OD J�U�OW�O� RUWDPGD
oDOÕúPD\Õ JHUHNWLUHQ LúOHULQ \DSÕOGÕ÷Õ \HUOHUGH LVH
J�U�OW� GHUHFHVLQLQ <8 G%¶L JHoPHPHVL JHUHNWL÷L
YH EX GXUXPGD RODQ LúoLOHUH NXODN WÕNDoODUÕ/
NXODNOÕN YH NRUX\XFX EDúOÕN NXOODQGÕUÕOPDVÕ JLEL
|QOHPOHULQ DOÕQPDVÕ JHUHNWL÷L´ úHNOLQGH
VWDQGDUGL]H HGLOPLúWLU47 1

dDOÕúPDPÕ]ÕQ DPDFÕ> PDUX] NDOÕQDELOLU J�U�OW�
VHYL\HVLQLQ �]HULQGHNL Lú \HUOHULQGH oDOÕúDQ
LúoLOHULQ LúLWPH ND\ÕSODUÕQÕ EHOLUOHPHN/ JHUHNOL
|QOHPOHU KDNNÕQGD LúYHUHQOHU YH LúoLOHULQ
X\DUÕOPDVÕQÕ VD÷OD\DUDN LúoL VD÷OÕ÷ÕQÕ NRUXPD\D
YH Lú J�YHQOL÷LQLQ VD÷ODQPDVÕQD NDWNÕGD
EXOXQPDNWÕU1

0$7(5<$/ YH 0(72'

dDOÕúPD JUXEXPX]X (U]XUXP/ ,OÕFD ùHNHU
)DEULNDVÕQÕQ ;:043; G% +RUWDODPD <9 G%, \�NVHN
J�U�OW�O� �QLWHOHULQGH oDOÕúDQ :4 LúoL YH :;0 ;8
G% +RUWDODPD ;3 G%, G�ú�N J�U�OW�O�
�QLWHOHULQGH oDOÕúDQ 63 LúoL ROPDN �]HUH WRSODP
434 LúoL ROXúWXUGX1 dDOÕúPDPÕ] 2FDN 4<<; 0
ùXEDW 4<<; WDULKOHUL DUDVÕQGD KDVWDQHPL]
RG\RORML ODERUDWXYDUÕQGD \DSÕOGÕ1 *�U�OW� GÕúÕ
QHGHQOHUOH ROXúDELOHFHN LúLWPH ND\ÕSODUÕQÕ RUWD\D
oÕNDUDUDN E|\OH LúoLOHUL oDOÕúPD NDSVDPÕ GÕúÕQGD

EÕUDNPDN LoLQ RG\RORML NOLQL÷LPL]H JHOHQ LúoLOHUGHQ
DOÕQDQ DQDPQH]GH> |QFHGHQ LúLWPH VRUXQXQXQ
ROXS ROPDGÕ÷Õ/ DLOHYL VD÷ÕUOÕN KLND\HVLQLQ EXOXQXS
EXOXQPDGÕ÷Õ/ oHúLWOL PHWDEROLN/ UHQDO YH
RWRLPP�Q KDVWDOÕNODUÕQÕQ EXOXQXS EXOXQPDGÕ÷Õ/
LúoLOHULQ J�U�OW�O� Lú \HUOHULQGH oDOÕúPD V�UHOHUL/
PHNDQLN WUDYPD JHoLULS JHoLUPHGL÷L/ RWRWRNVLN
LODo NXOODQÕS NXOODQPDGÕ÷Õ/ NXODN HQIHNVL\RQX
JHoLULS JHoLUPHGL÷L/ DYFÕOÕN \DSÕS \DSPDGÕ÷Õ/
NXODNODUÕQGD GROJXQOXN/ EXUXQGD WÕNDQÕNOÕN
úLND\HWOHULQLQ ROXS ROPDGÕ÷Õ VRUXúWXUXOGX1 $\UÕFD>
SUHVELNX]L\H ED÷OÕ LúLWPH ND\EÕQÕ HNDUWH HWPHN
LoLQ 73 \Dú �VW� LúoLOHU oDOÕúPD NDSVDPÕ GÕúÕQGD
EÕUDNÕOGÕODU1

dDOÕúPD NDSVDPÕQD DOÕQDQ 434 LúoLQLQ RWRVNRSLN/
DQWHULRU ULQRVNRSLN/ RURIDUHQNV PXD\HQHVL
\DSÕOGÕ YH VHV JHoLUPH] NDELQGH RG\RPHWUH
FLKD]Õ LOH S�U WRQ RG\RPHWULN |Oo�POHULQLQ
\DQÕVÕUD UXWLQ NDQ YH LGUDU EL\RNLP\DVÕ YH
KHPRJUDP EDNÕOGÕ1 øú\HUL �QLWHOHULQLQ J�U�OW�
G�]H\OHULQLQ VDSWDQPDVÕQGD 4<<: \ÕOÕQGD $WDW�UN
hQLYHUVLWHVL dHYUH 0�KHQGLVOL÷L )DN�OWHVLQLQ
VDSWDPÕú ROGX÷X G�]H\OHU HVDV DOÕQGÕ1 dDOÕúPD
JUXEXQGD ;3 G% DOWÕQGD YH ;: G% �VW�QGH
J�U�OW�\H PDUX] NDODQ LúoLOHUGHQ YH 8 \ÕOGDQ D]
YH 8 \ÕOGDQ ID]OD V�UH oDOÕúDQ LúoLOHUGHQ HOGH
HGLOHQ VRQXoODUÕQ LVWDWLVWLNVHO DQDOL]L JUXS
NDUúÕODúWÕUPDVÕ úHNOLQGH ;5 WHVWL LOH \DSÕOGÕ1

%8/*8/$5

dDOÕúPD \DSÕODQ Lú\HULQLQ GH÷LúLN �QLWHOHULQGHNL
J�U�OW� G�]H\L |Oo�P GH÷HUOHUL/ LúoLOHULQ �QLWHOHUH
J|UH GD÷ÕOÕPODUÕ 7DEOR 4¶GH YH GH÷LúLN J�U�OW�
G�]H\OHULQGH +RUWDODPD <9 G% YH ;3 G%,
J�U�OW�\H ED÷OÕ LúLWPH ND\EÕ +*%ø., VDSWDQDQ YH
LúLWPHVL QRUPDO RODQ LúoL VD\ÕVÕ JUDILN 4¶GH
J|U�O�\RU1

hQLWHOHU *�U�OW�
G�]H\L DUDOÕ÷Õ
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7DEOR 41 øúoLOHULQ �QLWHOHUH J|UH GD÷ÕOÕPODU
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2UWDODPD <9 G%¶OLN J�U�OW�O� �QLWHOHUGH oDOÕúDQ
WRSODP :4 LúoLGHQ 54¶LQGH +(5<19, *%ø. JHOLúWL÷L
YH RUWDODPD ;3 G%¶OLN PDUX] NDOÕQDELOLU +,/2¶\D
J|UH, J�U�OW� VHYL\HOL �QLWHOHUGH oDOÕúDQ 63
LúoLGHQ 6¶�QGH +(43, *%ø. JHOLúWL÷L VDSWDQGÕ1 %X
JUXSODU ;5 WHVWL LOH LVWDWLVWLNVHO RODUDN
NDUúÕODúWÕUÕOGÕNODUÕQGD J�U�OW� VHYL\HVL LOH *%ø.
DQODPOÕ ELU LOLúNL EXOXQGX +;5 71;333> S?3138,1
*%ø. VDSWDQDQ 57 LúoLQLQ 6¶�QGH VD÷ NXOD÷ÕQ/
5¶VLQGH VRO NXOD÷ÕQ GDKD ID]OD HWNLOHQGL÷L YH
4<¶XQGD KHU LNL NXOD÷ÕQ D\QÕ GHUHFHGH HWNLOHQGL÷L
J|U�OG�1 $\UÕFD/ J�U�OW�O� �QLWHOHUGH LúoLOHULQ
oDOÕúPD V�UHVL YH *%ø. RODQ LúoL VD\ÕVÕ
EDNÕPÕQGDQ GH÷HUOHQGLULOGL÷LQGH WRSODP 54
LúoLGHQ \DOQÕ]FD 6¶�Q�Q +(4715, 8 \ÕOGDQ GDKD D]
V�UH/ 4;¶LQLQ +(6514, LVH 9 \ÕO YH �]HUL V�UH
oDOÕúPÕú RODQ LúoLOHUGHQ ROXúWX÷X J|U�OG� +*UDILN
5 YH 6,1 $\UÕFD/ LVWDWLVWLNVHO RODUDN ;5 WHVWL LOH
DQODPOÕ ELU LOLúNL EXOXQGX +;5 4519333>
S?31334,1

7$57,ù0$

dDOÕúPDQÕQ \DSÕOGÕ÷Õ (U]XUXP ùHNHU )DEULNDVÕQÕQ
J�U�OW�O� �QLWHOHULQGH |Oo�OHQ J�U�OW� VHYL\HVL
,/2 VWDQGDUWODUÕQÕQ �]HULQGHGLU1 <LQH/ NXODN
NRUX\XFXVX] RODUDN L]LQ YHULOHELOLU J�U�OW�GHQ
HWNLOHQPH V�UHVL <3 G% J�U�OW� úLGGHWL LoLQ ;
VDDW/ 435 G% LoLQ 63 GDNLND/ 444 G% LoLQ 7 GDNLND
RODUDN EHOLUOHQPLú ROXS LúoLOHULQ V�UHNOL ;
VDDW2J�Q/ ;:043; G% +RUWDODPD <9 G%, J�U�OW�
úLGGHWL DOWÕQGD oDOÕúWÕNODUÕ VDSWDQGÕ1 $QFDN/ úHNHU
IDEULNDVÕQGD \R÷XQ oDOÕúPDQÕQ \DSÕOGÕ÷Õ ;
VDDW2J�Q V�UHNOL J�U�OW�\H PDUX] NDOÕQDQ
NDPSDQ\D G|QHPL KHU \ÕO 6 LOH 9 D\ DUDVÕQGD
GH÷LúL\RUGX1

ùLGGHWL <30473 G% DUDVÕQGD RODQ J�U�OW�\H ,/2
VWDQGDUWODUÕQÕQ �]HULQGH ELU V�UH PDUX] NDOPDN
NXOD÷Õ PHNDQLNWHQ ]L\DGH PHWDEROLN RODUDN
HWNLOHU1 øQVDQGD HQG�VWUL\HO J�U�OW� DNXVWLN
WUDYPDQÕQ DNVLQH QDGLUHQ NXODN ]DUÕ YH RUWD
NXOD÷Õ HWNLOHU1 (WNLVL JHQHOOLNOH NRNOHD �]HULQHGLU
YH GÕú YH Lo W�\O� K�FUHOHULQ HWUDIÕQGDNL GHQWULWOHU
YH VLOLDODUD KDVDU/ LOHUL G|QHPGH VSLUDO JDQJOLRQ
YH NRNOHDU Q�NOHXVD NDGDU ;1 VLQLU KDVDUÕ ROXU
5/48/491 .RNOHDGDNL KLVWRORMLN GH÷LúLNOLNOHU> ED]DO
PHPEUDQÕQ VHV WLWUHúLPOHUL LOH HQ ID]OD WLWUHúWL÷L
NÕVÕP RODQ 41 WXUGD \DQL 7333 +]¶LQ EXOXQGX÷X
E|OJHGH PH\GDQD JHOLU4 1 *%ø. 6 G|QHPGHQ
ROXúXU1 %LULQFL G|QHPGH NRNOHDGDNL GX\X
K�FUHOHULQGH KDVDU EDúODU/ EX K�FUHOHU
\HQLOHQHPH] YH \HUOHULQL VNDU GRNXVX DOÕU1 2OXúDQ
EX ND\ÕS \DYDú YH VLQVL ELU úHNLOGH DUWPD\D
GHYDP HGHU1 $QFDN/ RG\RPHWULN RODUDN LúLWPH
HúLN VHYL\HOHUL D\ÕUW HGLOHPH]1 *�U�OW�Q�Q úLGGHWL

*UDILN 41 <9 G% YH ;3 G% J�U�OW� G�]H\OHULQGH RUWD\D oÕNDQ
LúLWPHVL QRUPDO RODQ LúLoLOHULQ GD÷ÕOÕPÕ1
-*�U�OW�\H ED÷OÕ LúLWPH ND\EÕ1

*UDILN 51 *�U�OW�O� �QLWHOHUGH 308 \ÕO V�UH LOH oDOÕúDQ -*%ø.¶OL
YH QRUPDO LúLWPHVL RODQ LúoLOHULQ GD÷ÕOÕPÕ1+-*�U�OW�\H ED÷OÕ
LúLWPH ND\EÕ1,

*UDILN 61 *�U�OW�O� �QLWHOHUGH 9055 \ÕO V�UH LOH oDOÕúDQ
-*%ø.¶OL YH QRUPDO LúLWPHVL RODQ LúoLOHULQ GD÷ÕOÕPÕ1
-*�U�OW�\H ED÷OÕ LúLWPH ND\EÕ
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úLGGHWL LOH WHUV RUDQWÕOÕ RODUDN ELUNDo KDIWD YH\D
ELUNDo \ÕO V�UHU1 41 G|QHPGHQ 51 G|QHPH JHoLQFH
LúLWPH ND\EÕQÕQ EDúODQJÕFÕ RG\RPHWULN RODUDN
ND\GHGLOHELOLU1 *HQHOOLNOH 7333 +] E|OJHVLQGH
RODQ EX ND\ÕSODU NRQXúPD\Õ DOJÕODPD\Õ EHOLUJLQ
ELU úHNLOGH HWNLOHPHGL÷LQGHQ GROD\Õ SHUL\RGLN
RG\RPHWULN LQFHOHPH \DSÕOPDGÕ÷Õ WDNWLUGH NRNOHDU
HWNLOHQPH VDSWDQDPD]1 $QFDN/ 61 G|QHPH
JHoLOGL÷LQGH 7333 +] E|OJHVLQGH ELULNPH\H
GHYDP HGHQ ND\ÕSODU GDKD DOoDN IUHNDQV
E|OJHOHULQH GH \D\ÕOÕU YH KDVWDQÕQ NRQXúPD\Õ
DOJÕODPDVÕ D]DOÕU4: 1 *%ø.¶LQ 41 G|QHPL 633309333
+] DUDVÕ IUHNDQV E|OJHVL HúLNOHUGH ORNDOL]H DQL
G�ú�úOHUOH NHQGLQL EHOOL HGHU1 (Q ID]OD G�ú�ú
7333 +] E|OJHVLQGH ROXU1 %X ³7333 oXNXUX´
RODUDN DGODQGÕUÕOÕU4/4;/4< 1 øúLWPH ND\EÕQÕQ GHUHFHVL
73083 G% FLYDUÕQGDGÕU53 1 dDOÕúPDPÕ]GD> 7333
oXNXUX *%ø.¶H PDUX] NDODQ LúoLOHULQ
(:4176¶�QGH/ ùDKLQ YH DUN1ODUÕQÕQ oDOÕúPDVÕQGD
(971:6 54 YH *HGLNOL YH DUN1ODUÕQÕQ oDOÕúPDVÕQGD
(9;186 RODUDN EXOXQGX55 1 %|\OHFH oDOÕúPDPÕ]ÕQ
OLWHUDW�UOH SDUDOHOOLN DU]HWWL÷L J|U�OG�1

*%ø.¶LQ GHUHFHVLQL J�U�OW�Q�Q úLGGHWL/ WLSL/
J�QO�N PDUX] NDOPD V�UHVL/ ELUH\VHO KDVVDVL\HW/
LúoLQLQ \DúÕ/ EDúND ELU NXODN KDVWDOÕ÷ÕQÕQ
HNOHQPHVL/ NXODNODUÕQ VHV GDOJDODUÕQD RODQ
SR]LV\RQX4 / UHQDO KDVWDOÕN/ NURQLN KHPRGL\DOL]/
KLSHUWDQVL\RQ7 / NDOVL\XP YH IRVIRU
PHWDEROL]PDVÕ ER]XNOXNODUÕ8 / NDUERQKLGUDW
PHWDEROL]PDVÕ ER]XNOXNODUÕ +GLDEHWHV PHOOLWXV, 9/

DGUHQRNRUWLNDO \HWHUVL]OLN +0HQLHU KDVWDOÕ÷Õ, : /
SURWHLQ PHWDEROL]PDVÕ ER]NOXNODUÕ +:LOVRQ
KDVWDOÕ÷Õ/ :DDUGHQEXUJ VHQGURPX, ;/< / OLSLG YH
OLSRSURWHLQ PHWDEROL]PDVÕ ER]XNOXNODUÕ +*DXFKHU
KDVWDOÕ÷Õ/ KLSHUOLSRSURWHLQHPLOHU, ;/43 /
PXNRSROLVDNNDULG PHWDEROL]PDVÕ ER]XNOXNODUÕ
++XUOHU VHQGURPX,44 / KLSRWRLGL]P45 / RWRLPP�Q
VHQVRULQ|UDO LúLWPH ND\EÕ +:HJHQHU
JUDQXORPDWR]LV,46 JLEL SHN oRN HWNHQ EHOLUOHU1
dDOÕúPDQÕQ \DSÕOGÕ÷Õ IDEULNDGD J�U�OW� úLGGHWLQLQ
RUWDODPD ;3 G%¶H NDGDU ROGX÷X E|O�POHUGH
oDOÕúDQ LúoLOHU YH ;:043; G% DUDVÕQGD/ RUWDODPD
<9 G%¶OLN E|O�POHUGH oDOÕúDQ LúoLOHUGHQ ROXúDQ 5
oDOÕúPD JUXEX DUDVÕQGD DQODPOÕ IDUN EXOXQGX1
ùDKLQ YH DUN1ODUÕQÕQ ;8 G% YH <50<818 G%
DUDVÕQGD J�U�OW�\H PDUX] NDODQ LNL JUXEX
NDUúÕODúWÕUGÕNODUÕ ELU oDOÕúPDGD54 YH *HGLNOL YH
DUN1ODUÕQÕQ ;7 G% YH ;70<7 G% DUDVÕQGD J�U�OW�\H
PDUX] NDODQ LNL JUXEX NDUúÕODúWÕUGÕNODUÕ oDOÕúPDGD
55 LVWDWLVWLNVHO DQODPOÕ IDUN EXOXQGX YH EX

VRQXoODUÕQ oDOÕúPDPÕ]OD X\XPOX ROGX÷X J|U�OG�1
dDOÕúPD V�UHVLQLQ DUWPDVÕ LOH *%ø.¶OL LúoLOHULQ
VD\ÕVÕQGDNL DUWÕú GR÷UX RUDQWÕOÕ EXOXQGX1 %X
GXUXP/ ùDKLQ YH DUN1ODUÕ54 / 2OHUX YH DUN1ODUÕ56 YH
*HGLNOL YH DUN1ODUÕQÕQ oDOÕúPDVÕ55 LOH SDUDOHO
EXOXQGX1 <DSÕODQ WHWNLNOHU VRQXFXQGD *%ø.¶LQ
úLGGHWLQL DUWÕUDELOHFHN PDWDEROLN/ KRUPRQDO YH
RWRLPP�Q KHUKDQJL ELU QHGHQ EXOXQDPDGÕ1

*%ø.¶LQ PHGLNDO WHGDYLVL \RNWXU1 .RQXúPD\Õ DOPD
NDELOL\HWLQL HWNLOH\HFHN GHUHFH\H YDUDQ LúLWPH
ND\ÕSODUÕQGD \DSÕODELOHFHN WHN úH\ LúLWPH FLKD]Õ
WDWELNL LOH NLúLQLQ LúLWPH VHYL\HVLQL \�NVHOWPHNWLU1
$\UÕFD/ *%ø.¶WHQ ND\QDNODQDQ SVLNRVRV\DO
VRUXQODUÕQ JLGHULOHELOPHVL LoLQ SVLNL\DWULVWOHULQ YH
UHKDELOLWDV\RQ VHUYLVOHULQLQ \DUGÕPÕQÕ DOPDN
JHUHNLU57/58 1 *%ø.¶WH DVÕO |QHPOL NRQX NRUX\XFX
KHNLPOLNWLU1 <DQL> *%ø.¶LQ RUWD\D oÕNÕúÕQÕ øúLWPH\L
.RUXPD 3URJUDPÕQÕQ +ø.3, X\JXODQPDVÕ LOH
|QOHPHNWLU1 %X SURJUDPGD |QFHOLNOH/ PDUX]
NDOÕQDQ J�U�OW�Q�Q DQDOL]L/ NRQWURO� YH |Oo�P�
\DSÕOÕU1 0�KHQGLVOHU YDVÕWDVÕ\OD J�U�OW�\�
ROXúWXUDQ RUWDP UHRUJDQL]H HGLOLU YH H÷LWLP
\ROX\OD GD LúoLQLQ NHQGLQL J�U�OW�\H NDUúÕ
NRUXPDVÕ VD÷ODQÕU1 %X LúOHPOHU LoLQ> J�U�OW�V� D]
RODQ \HQL PDNLQDODU JHOLúWLULOPHOL/ HVNL
PDNLQDODUÕQ J�U�OW�V�Q� D]DOWDFDN úHNLOGH
\HQLOHQPHOHUL VD÷ODQPDOÕ YH Lú\HULQLQ VHV
L]RODV\RQX \DSÕOPDOÕGÕU1 $\UÕFD/ NLúLQLQ NHQGLQL
]DUDUOÕ J�U�OW�GHQ NRUXPDVÕ LoLQ GÕú NXODN \ROXQD
VÕNÕFD \HUOHúWLULOHQ WÕNDo YH NXOD÷Õ GÕúDUGDQ
NDSD\DQ \DVWÕN WLSL NXODN NRUX\XFXVX
NXOODQÕOPDOÕGÕU4/59 1

(QG�VWUL\HO J�U�OW�Q�Q QHGHQ RODELOHFH÷L LúLWPH
ND\EÕQÕQ |QOHQHELOPHVL LoLQ LúYHUHQOHULQ ,/2¶QXQ
Lú\HUL J�U�OW� G�]H\OHUL VÕQÕUÕQD X\PDODUÕ/ LúoLOHULQ
LúH EDúODUNHQ YH SHUL\RGLN RODUDN HQ D] \ÕOGD ELU
NHUH RG\RPHWULN WDUDPD \DSÕOPDODUÕ HQ |QGH
JHOHQ NXUDOODUGÕU1 $\UÕFD/ J�U�OW�\H ED÷OÕ LúLWPH
ND\ÕSODUÕ NRQXVXQGD ELOJLOHQGLULOPHOHUL YH ø.3¶QD
DOÕQPDODUÕ JHUHNWL÷L VRQXFXQD YDUÕOGÕ1

.$<1$./$5

41 $OEHUWL 3:1 2FFXSDWLRQDO KHDULQJ ORVV1 ,Q= %DOOHQJHU --/ HG1 'LVHDVHV RI WKH
QRVH/ WKURDW/ HDU/ KHDG/ DQG QHFN1 47WK HG1 3KLODGHOSKLD= /HD DQG )HELJHU
4<<4= 43860439;1

51 :DUG :'1 1RLVH0LQGXFHG KHDULQJ GDPDJH1 ,Q= 3DSDUHOOD 00/ 6KXPULFN
'$/ *OXFNPDQ -// 0H\HUKRII :// HGV1 2WRODU\QRORJ\1 6UG HG1 3KLODGHOSKLD=
:% 6DXQGHUV 4<<4= 496<049851

61 /HH .-1 (VVHQWLDO 2WRODU\QJRORJ\> 9WK HG1 1RUZDON= $SSOHWRQ ) /DQJH1
4<<81

71 %HUJVWURP/9/ 7KRPSVRQ 3/ 6DQGR ,/ HW DO1 5HQDO GLVHDVH= ,WV SDWKRORJ\/
WUHDWPHQW/ DQG HIIHFWV RQ WKH HDU1 $UFK 2WRODU\QJRO 4<;3> 439=89:08:51



(QG�VWUL\HO J�U�OW� YH LúLWPH ND\EL

7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<; 137

81 &DXVVH -5/ 8ULHO -/ %HUJHV -/ 6KDPEDXJK *(/ %UHWODX 3/ &DXVVH -%1 7KH
HQ]\PDWLF PHFKDQLVPV RI WKH RWRVSRQJLRWLF GLVHDVH DQG 1D) DFWLRQ RQ WKH
HQ]\PDWLF EDODQFH1 $P - 2WRO 4<;5> 6=5<:07471

91 +DUQHU 6*1 +HDULQJ LQ DGXOW RQVHW GLDEHWHV PHOOLWXV1 2WRODU\QJRO +HDG
1HFN 6XUJ 4<;4> ;<=655065:1

:1 +HQNLQ 5,/ 0F*ORQH 5(/ 'DO\ 5/ %DUWWHU )&1 6WXGLHV RQ DXGLWRU\ WKUHVKROGV
LQ QRUPDO PDQ DQG LQ SDWLHQWV ZLWK DGUHQDO FRUWLFDO LQVXIILFLHQF\= 7KH UROH
RI DGUHQDO FRUWLFDO VWHURLGV1 - &OLQ ,QYHVW 4<9:> 79=75<07681

;1 0H\HUKRII :// /LVWRQ 6/1 0HWDEROLF KHDULQJ ORVV1 ,Q= 3DSDUHOOD 00/
6KXPULFN '$/ *OXFNPDQ -// 0H\HUKRII :// HGV1 2WRODU\QRORJ\1 6UG HG1
3KLODGHOSKLD= :% 6DXQGHUV 4<<4= 49:4049;41

<1 +DJHPDQ 0-/ 2RVWHUYHOG :-1 9HVWLEXODU ILQGLQJVLQ 58 SDWLHQWV ZLWK
:DDUGHQEXUJ¶V V\QGURPH1 $UFK 2WRODU\QJRO 4<;6> 436=97;09851

431 6SHQFHU -71 +\SHUOLSRSURWHLQHPLDV LQ WKH HWLRORJ\ RI LQQHU HDU GLVHDVH1
/DU\QJRVFRSH 4<:6> ;6=96<09:;1

441 +D\HV (/ %DELQ 5/ 3ODW] &1 7KH RWRORJLF PDQLIHVWDWLRQV RI
PXFRSRO\VDFFKDURLRVHV= $P - 2WRO 4<;3> 5=9809<1

451 'HEUX\QH )/ 9DQGHUVFKXHUHQ0/RGHZH\FN[ 0/ %DVWLMQV 31 +HDULQJ LQ
FRQJHQLWDO K\SRWK\URLGLVP1 $XGLRORJ\ 4<;6> 55=737073<1

461 /HRQH /$/ )HJKDOL -*/ /LQWKLFXP )+1 (QGRO\PSKKDWLF VDF= 3RVVLEOH UROH LQ
DXWRLPPXQH VHQVRULQHXUDO KHDULQJ ORVV1 $QQ 2WRO 5KLQRO /DU\QJRO 4<;7>
<6=53;053<1

471 6�]HN 61 øú J�YHQOL÷L PHY]XDWÕ1 41 EDVNÕ1 $QNDUD= 6DYDú <D\ÕQODUÕ1 4<<41
481 6SRHQGOLQ +1 3ULPDU\ VWUXFWXUDO FKDQJHV LQ WKH RUJDQ RI &RUWL DIWHU

DFRXVWLF RYHUVWLPXODWLRQ1 $FWD 2WRODU\QJRO +6WRFNK, 4<:4> :4=49904:91

491 0RUHVW './ %RKQH %$1 1RLVH0LQGXFHG GHJHQHUDWLRQ LQ WKH EUDLQ DQG
UHSUHVHQWDWLRQ RI LQQHU DQG RXWHU KDLU FHOOV1 +HDU 5HV 4<;6> <=47804841

4:1 &ODUN ::1 +HDULQJ= WKH HIIHFWV RI QRLVH1 2WRODU\QJRORJ\ +HDG DQG 1HFN
6XUJHU\ 4<<5> 439 +9,= 99<0:91

4;1 $N\ÕOGÕ] 11 .XODN KDVWDOÕNODUÕ YH PLNURúLU�UMLVL1 &LOW 5/ 41 EDVNÕ/ $QNDUD=
2QJXQ 0DWEDDFÕOÕN1 4<::1

4<1 0HOQLFN :1 +HDULQJ ORVV IURP DFRXVWLF HQHUJ\1 ,Q= (QJOLVK *0/ HG1 (QJOLVK
2WRODU\QJRORJ\1 5HY HG1 9RO 41 3KLODGHOSKLD= +DUSHU DQG 5RZ 3XEO 4<;8=40
4;1

531 :DPEXJX $1 &DVH RI QRLVH0LQGXFHG GHDIQHVV LQ LQGXVWU\1 (DVW $IU 0HG -
4<<3> 9:+4,=8;0931

541 ùDKLQ hø/ (UGHP 0/ 7HNGHQ .1 %LU GRNXPD IDEULNDVÕQGD oDOÕúDQ 6<7 LúoLQLQ
RG\RORMLN WHVW VRQXoODUÕ1 7�UN 25/ $UúLYL 4<;3> 5:= 4<0541

551 *HGLNOL 2/ 'R÷UX +/ '|QHU ) YH DUN1 (QG�VWUL\HO J�U�OW�Q�Q QHGHQ ROGX÷X
LúLWPH ND\EÕ1 .%% øKWLVDV 'HUJLVL 4<<9> 6+5,= 88908:31

561 2OHUX 8*/ ,MDGXROD *7$/ 6RZKR ((1 +HDULQJ 7KUHVKROGV LQ DQ DXWR
DVVHPEO\ SODQW= SURVSHFWV IRU KHDULQJ FRQVHUYDWLRQ LQ DQ 1LJHULDQ IDFWRU\1
,QW $UFK 2FFXS (QYLURQ +HDOWK 4<<3> 95=4<<05351

571 /DODQGH 10/ /DPSHUW -/ 5LYHULQ /1 4XDQWLILFDWLRQ RI WKH SK\FKRVRFLDO
GLVDGYDQWDJHV H[SHULHQFHG E\ ZRUNHUV LQ D QRLV\ LQGXVWU\ DQG WKHLU
QHDUHVW UHODWLYHV= SHUVSHFWLYHV IRU UHKDELOLWDWLRQ1 $XGLSORJ\ 4<;;> 5:=4<90
5391

581 )ORWWRUS *1 7UHDWPHQW RI QRLVH0LQGXFHG KHDULQJ ORVV1 6FDQG $XGLRO +VXSSO,
4<<4> 67=45604631

591 5H\QROGV -// 5R\VWHU /+/ 3HDUVRQ 5*1 +HDULQJ FRQVHUYDWLRQ SURJUDPV
++&3V,= WKH HIIHFWLYHQHVV RI RQH FRPSDQ\¶V +&3 LQ D 450KU ZRUN VKLIW
HQYLURQPHQW1 $P ,QG +\J $VVRF - 4<<3> 84+;,=76:07791


