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90LY WHUDSLH WDQFHP QD VHQLRU\
I\]JLFNéFK D NRIJQLWLYQtFK VFKR

/KH HITHFW RI WKHUDS\ E\ GDQFH |
GHSHQGLQJ RQ WKHLU SK\VLFDO DQ

OHGRXFt GLVHUWDpPQt SUIFH 9\
GRF 0JU OLFKDO &aWHIIO 3K 0J$ +I



BURKOiIaHQt

3URKOD&XML &H MVHP GLVHUWDpPQt SUIFL ]J]SUDFRYDOD
FLWRYDOD Y&HFKQ\ SRXA4LWp SUDPHQ\ D OLWHUDWXU X
Y\X&LWD N JtVNiQt MLQpKR QHER VWHMQpKR WLWXOX 6R
YHU]H Pp SUiIFH Y GDWDEI]JL VI\VWpPX PH]LXQLYHUJLWQ:
VRXVWDYQp NRQWURO\ SRGREQRVWL NYDOLILNDpQtFK S

9 BUDJH G QH ««««««««aaEECKKK 3RGSLVY DXWRUD



3RG NRYiQt

3RG NRYiQt SDW t S HGHY&atP PpPX aANROLWHOL GRF 0.
RGERUQpP YHGHQt QHXWXFKDMtFt SRGSRUX D WUS OLYR
QHPRKO\ Y$EHF Y]QLNQRXW 'iOH E\FK UiGD SRG NRYDOI
QHPRFQLFL D pHUSDW FHQQp UDG\ SURI 08'U $OH&L %D
SDP WL )DNXOWQt QHPRFQLFH .UIORYVNp 9LQRKUDG\ M|
VWHMQ WDN E\FK UiGD Y\]GYLKOD RE WDYRX SRPRF D S
SRUXFK\ SDP WL 5HQDW\ 3HWURX&RYp D ODERUDQWN\ )
GtN\ SV\FKRORA&NiP -RVHItQ :HLQHURYp D ODULL .UHMpD
NRIJQLWLYQt WHVWRYiQt GRF 51'U ,QJ -DQ "\WUWRYp

DQDO&]X ELRFKHPLENEéFK Y]JRUN$ O9HONp SRG NRYiQt |
DQDO\WLpPFH D WDQHpPpQt WHUDSHXWFH 5HQ OLOJURP &!
REMHYRYDW D VWXGRYDW /DEDQRYX DQDO&]X SRK\EX
SRUDGN\Qt SUR QiYUK\ D YHGHQt WDQHpPpQtFK OHNFt 7D
7HUH]H -DQGRYp VH NWHUE&PL MVPH VGtOHO\ piVW SURI
URGLQ ]D SRGSRUX D SRPRF S L QiURpPQpPP VWXGLX



$EVWUDNW

)\I[LFNi DNWLYLWD P$aH PtW SRJLWLYQt YOLY QD NRJQLW
Y]WDKX PH]L VHNUHFt XUpLWé&FK H[HUNLQ$ D MHMLFK
INJLFNp DNWLYLW\ MH QHM~pLQQ Mat ] KOHGLVND MHMtk
G$OHALWRX Y GHFNRX Y@]YRX +ODYQtP FtOHP WpWR SUi
H[HUNLQ\ LULVLQ D %UDLQ GHULYHG QHXURWURSKLF IL
VIQDSWLFNRX SODVWLFLWRX QHXURJHQH]t D QHXURSUF
N YEFKR]tP ~URYQtP MHMLFK NRJQLWLYQt D I\]JLFNp Y@
VOHGRYiQ ~pLQHN WHUDSLH WDQFHP QD NRJQLWLYQt IX
SRPRFt VSHFLILFNéFK WHVW$ 90LY WDQFH QD KODGLQ
NRJQLWLYQt D I\]LFNp ]GDWQRVWL QHE\O GRVXG MHGQR
MDNR UDQGRPL]JRYDQi ]DVOHSHQIi NRQWURORYDQi VWX
SURYHGOL QiERU pHVNEFK E 8Q VDPRVWDWQ &LMtFtFK
~pDVWQtN$ GRNRQPLOR VWXGLL 0 LOL MVPH NRJQLWLY
D RGHEtUDOL MVPH Y]JRUN\ NUYH EH]SURVW HGQ S HG
SUREtKDOD GYDNUiIW Wé&GQ PLQ SR GREX WéGQ$ Y
SRX4LW QHSDUDPHWULENEé 0DQQ :KLWQH\ 8 WHVW SUR
SR Y UiPFL MHGQp VNXSLQ\ E\O SRX4LW QHSDUDPHWULF
WHVWRYiQt K\SRWp]J\ R YOLYX LQWHUYHQFH E\O SRXALW
SUR RGKDG YHOLNRVWL Y]WDKX Y&FKR]tFK ~URYQt Y W
JHQHUDOL]RYDQé& OLQHiIUQt PRGHO ,QWHUYHQFH P OD
KODGLQX H[HUNLQX %'1) Y NUYL YH VURYQiQt V NRQWURC
GRPpQ\ 98FKR]Jt ~URYQ NRJQLWLYQtFK IXQNFt D I\]JLENy
VRXYLVHO\ V YHOLNRVWt ~pLQNX B6RXpiVWt VWXGLH MH
VNXSLQ ]DKUQRYDOD W L KODYQt WpPDWD 7HUDSLL WD
]JGUDYRWQt YEKRG\ WHUDSLH WDQFHP D VSROHpPHQVNp
VKUQXMHPH &H Q NWHUp H[HUNLQ\ PRKRX EéW PRGXOR
UROL Y NRQWH[WX NRJQLWLYQtFK IXQNFt D QiODG\ X |GU
GRVS Ot WHUDSLL WDQFHP DNFHSWXMt MDNR SURVW HG!|
VXEMHNWLYQ SR]JRURYDQé&P JGUDYRWQtP Y&KRGIP pL G
VWXGLH VH WDN S LGiYi N PQRKD QHGIYQEP VWXGLtF
QHIDUPDNRORJLFNé& VOLEQ®é& SURJUDP SUR VWiUQRXFt PF

.OtpRYi VORYDQXWt GHPHQFH LULVLQ %'l1) SODVWLFLW



$SEVWUDFW

3K\WVLFDO DFWLYLW\ PD\ KDYH D SRVLWLYH HIIHEFW RQ F
WKH UHODWLRQVKLS EHWZHHQ WKH VHFUHWLRQ RI FH
HITHEWV :KDW W\SH RI SK\WLFDO DFWLYLW\ LV PRVW HII
IXQFWLRQ LQ KXPDQV LV DQ LPSRUWDQW VFLHQWLILF Fl
LQYHVWLIJDWH WKH HIIHEWV RI GDQFH WKHUDS\ RQ W
QHXURWURSKLF IDFWRU ZKLFK KDYH EHHQ VKRZQ WR
QHXURJHQHVLY DQG QHXURSURWHFWLRQ LQ VHQLRUV R
EDVHOLQH OHYHOV RI FRIJQLWLYH DQG SK\VLFDO SHUIRL
GDQFH WKHUDS\ RQ FRIJQLWLYH IXQFWLRQ VWUHQJWK L
VSHELILF WHVWYV ZLOO EH LQYHVWLIJDWHG 7KH HIIHFW F
LQ WKH FRQWH[W RI FRIQLWLYH DQG SK\VLFDO ILWQHVV
VWXG\ LV GHVLJQHG DV D UDQGRPL]JHG EOLQGHG FRQMW
ZH UHFUXLWHG &]HFK QRUPDOO\ LQGHSHQGHQWO\ OLYL

SDUWLFLSDQWYVY ILQLVKHG WKH VWXG\ :H PHDVXUHG F
PRRG DQG FROOHFWHG EORRG VDPSOHV LPPHGLDWHO\ E
E\ GDQFH ZDV SHUIRUPHG WZLFH ZHHNO\ PLQ IRU  ZI
0DQQ :KLWQH\ 8 WHVW ZDV XVHG WR FRPSDUH WKH JUR
VLIQHG UDQN WHVW ZDV XVHG WR WHVW WKH K\SRWKHV
WKH QRQ SDUDPHWULF 0DQQ :KLWQH\ 8 WHVW ZDV XVHG
WKH LQWHUYHQWLRQ DQG WKH JHQHUDOL]HG OLQHDU P
WKH UHODWLRQVKLS Rl EDVHOLQH OHYHOV LQ WKH Y
VWDWLVWLFDOO\ VLJQLILFDQW SRVLWLYH HIIHFW RQ EC
ZLWK WKH FRQWURO JURXS DV ZHOO DV RQ QXPHURXV
FRIJQLWLYH IXQFWLRQ DQG SK\WLFDO ILWQHVV ZHUH VW
VLIH 7KH VWXG\ DOVR LQFOXGHG D TXDOLWDWLYH SDU\
WKUHH PDLQ WKHPHV 'DQFH WKHUDS\ DV D PHDQV WR St
WKHUDS\ DQG VRFLDO HQJDJHPHQW WKURXJK WKH LQW
WKDW VRPH H[HUNLQHV FDQ EH PRGXODWHG E\ GDQFLQJ
RI FRIQLWLYH IXQFWLRQ DQG PRRG LQ KHDOWK\ ROGHL
DFFHSW GDQFH WKHUDS\ DV D PHDQV RI SK\VLFDO DFW
VXEMHEWLYHO\ REVHUYHG KHDOWK EHQHILWV RU VRFLEL



UHFHQW VWXGLHV WKDW UHFRPPHQG GDQFH DV D QRQSK
DJLQJ EUDLQ

.H\ ZRU®BGVLQJ GHPHQWLD LULVLQ %'l) EUDLQ SODVWL



6H]QDP SRXAaLWéFK [NUDWHN

=.5$7.% $1*/,&.< y(6.<
$ 7KH (LJKW LWHP ,QIRUPRWW]QQW]HUF LI&F KV R
'LIIHUHQWLDWH $JLQJ DREKRPEGRWADVHQLRUD
$1 $O]KHLPHURYD QHPRF
%'1) %UDLQ 'HULYHG 1HXURWY RBKNRK RIGFWRRMQ &
USVWRYé& IDNWRU
% (66 %RG\ (IIRUW 6SDFH 6KDSH 7 OR OVl
y$35 bW\ QHER S WL piURY
REUD]RYi SURGXNFH
)$ INJLFNi DNWLYLWD
)$4 )XQFWLRQDO TXHVWLRQDLUH RI DFWLYLWLHYV
)1'& JLEURQHFWLQ W\SH ,,, 3S6RAHLM F RREWDKXIMQB t
SURWHLQ GRPpPQX ILEURQHNWLQX
,,, SUHNXUJRU LULVLQ>
6 *HULDWULF '"HSUHVVLRQ 6FDOH *HULD)
.6 NRQWUROQt VNXSLQD
/0$ %) /DEDQ PRYHPHQW DQDXIENDWR YLD B RK\ERHI
)XQGDPHQWDOV DQDOE&]D
0.3 0LOG &RJQLWLYH ,PSDLUPHQW PtUQi N
32%$9 3RMPHQRYiQt REUiJN§
MHMLFK D Y\EDYHQt
5$3% 5DSLG $VVHVVPHQW RI 3K\VLFDO $FWLYLW\
DNWLYLW\
5%$9/7 5H\ $XGLWRU\ 9HUEDO /HDUQLQJ 7HVW 5H\
WHVW
57& 5DQGRPL]H &RQWURO 7ULDO UDQGRI
NRQWURORYDQi VWXGL!
707 $D % 7ULDO ODNLQJ 7HVW WHVW FH
737 WDQHPQ SRK\ERYi WF
76 WDQHpPQt VNXSLQD
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WHUDSLH WDQFHP
‘HFKVOHU $GXOWV ,QWHOLJDQFH 6FDOH

aNiOD SUR GRVS Op
RUOG +HDOWK RUJDQLVDWLRQ 6Y WR’

RUJDQL]DFH



2EVDK
OYRG

7THRUHWLFNi YEFKRGLVND
'"HNIiGD JGUDYpKR VWIiUQXWt SUR GHVHWLOHWt
OtUQi NRIJQLWLYQt SRUXFKD D VIQGURP GHPHQ
OR]JHN D VYDO
J\][LENi DNWLYLWD D NRJQLWLYQt IXQNFH
7DQHF D NRJQLWLYQt IXQNFH
([HUNLQ\
0\RNLQ\
)1'& ,ULVLQ
90LY GORXKRGREpPKR FYLpHQt QD KODGLQX L/
%UDLQ '"HULYHG 1HXURWKURSKLF )DFWRU
' RIJQLWLYQt IXQNFH
.RJQLWLYQt GRPpQ\
$GKHUHQFH SUR )$
7DQHF
6RPDWLFNp WHFKQLN\
7DQHpQ SRK\ERYi WHUDSLH D WHUDSLH WDQ
1HXURSODVWLFLWD
BURSULRFHSFH D URYQRYIiKD
6YDORYiI KPRWD D VtOD
'HSUHVH D NYDOLWD aLYRWD
&tOH
9 GHFNp RWIi]N\
+\SRWp]\
OHWRG\ D GHVLJQ



'"HVLJQ VWXGLH
(WLFNi NRPLVH
&KDUDNWHULVWLND Y]JRUNX
.RQWUROQt VNXSLQD
7DQHpPQt VNXSLQD
&KDUDNWHULVWLND OHNFt 77
+ODYQt RNUXK\ /0%
%DUWHQLHII )XQGDPHQWDOV
BULQFLS\ /0$ %)
98YRMRYi VWiGLD
1iVWURMH PRWLYDFH N SRK\EX Y\XatYDQp Y 7
7HVWRYiQt NRIQLWLYQtFK IXQNFt
LUIWNp NRJQLWLYQt WHVW\
.RPSOH[Qt EDWHULH QHXURSV\FKRORJLENE&FK
7 OHVQp VORA&HQt D VYDORYi VtOD
2GE U D S tSUDYD Y]JRUNS$ VpUD
$QDOé&]D GDW
.YDOLWDWLYQt piVW Y&]NXPX
96 VOHGN\
.YDQWLWDWLYQt pivVW
.YDOLWDWLYQt pivVWw
'LVNXVH
+ODGLQ\ H[HUNLQ$ D I\]LFNi DNWLYLWD
1i0ODGD
.RJQLWLYQt IXQNFH
$GKHUHQFH D NYDOLWDWLYQt piVW Y&]NXPX

/ILPLWDFH VWXGLH



9é]QDP D DNWXiIiOQRVW SURMHNWX
=iy U
/ILWHUDWXUD
6H]QDP WDEXOHN

6H]QDP REUIINS$



OYRG

-H] HMP QHRGGLVNXWRYDWHOQRX VNXWHPQRVW!t 3
WUHQG VH WéNi S HGHYatP VWIiIiW$ Y\VS OpKR VY WD 3RG
D YtFH |WURMQIiVREt ]H PLOLRQS$ Y URFH QD PLC
S3RSXODWLRQ 'LYLVLRQ 6SROHpPQ VH VWIUQXWtP S
SUHYHQFH QHPRFt NWHUp MVRX SUiIY SUR VWit FKDUDI
DGLW pHWQp QHXURGHJHQHUDWLYQt VIQGURP\ SUR Q
GHPHQFH &HORVY WRY WUSt GHPHQFt S LEOLAaQ PLOL
WpP PLOLRQS$ QRYéFK S tSDG$ 2GKDGRYDQé SRGtO O
Y NX D YtFH OHW VH Y GDQpP pDVH SRK\EXMH PH]L +
SRpHW OLGt V GHPHQFt GRViIKQH PLOLRQS$ Y URFH

+HDOWK 2UJDQL]DWLRQ .URP VRFLIOQtFK SUREOpF
SppH R QHPRFQp V GHPHQFt WDNp ]QDpQ ]DW &XMH
+ROPHURYi HW DO 1IHGRVWDWHN I\]JLFNp DNWLY

OLGVNpPKR Y NX YHGRX N QiU$SVWX FLYLOL]DpQtFK RQ
RUJDQL]DFH :+2 GRSRUXpXMH )$ MDNR MHGQX ] PR&QRYV
MDN SUR NRJQLWLYQ ]JGUDYp MHGLQFH WDN L SUR RVR
+HDOWK 2UJDQL]DWLRQ MDNR PR&QRVW ]DPH]HQt
GHJHQHUDFH PRINX 7DQHF VH GRVWiYi GR SRS HGt ]iMP)
D DHUREQtKR FYLpHQt MDNR SUHYHQFH D EXGRXFt

QHXURGHJHQHUDWLYQtFK RQHPRFQ Qt JHMPpQD 3DUNLQ

GHPHQFH GHPHQFH +RNNDQHQ HW DO SRUXFI
HW DO GHSUHVH ~]NRVWL D GDO&tFK %UIXQLQ.
OHHNXPV HW DO 9ULQFHDQX HW DO 7DQHE M
SRGSR LW DGDSWDFL QD QD&H SURVW HGt E KHP VWiUC
NRIJQLWLYQtFK IXQNFt %DVVR 6DW\DO D 5XJK ORAC

SRK\EX QD NRJQLWLYQt IXQNFH MVRX Y&DN RPH]HQ\ -}
VHNUHFH QHXURDNWLYQtFK OiWHN SRPRFt ~pLQQp WHUI
QHXURGHJHQHUDWLYQtPL QHPRFHPL -H Y4aDN G$OHALW

SURFHVS$ QD EXQ pQp ~URYQL 3HVFH HW DO 9 SR
YE]NXP |DEEYDMtFt VH YIWDKHP PH]L SRK\ERYRX DNWLYL
$O0YLxD NWHUp MVRX XYRO RYDQp Y UHDNFL QD MH!

D S$VREt HQGRNULQQt SDUDNULQQt D QHER DXWRNUL



FKDUDNWHU &KRZ HW DO OpPLQN\ YOLYX WHUDSLI
QHE\O\ GRVXG GRVWDWHPQ SUR]JNRXPIiQ\



THRUHWLFNi YEFKRGLVND

'"HNiIiGD J]GUDYpKR VWiIiUQXWt SUR GHVHWLOHW

:+2 Y\KOiVLOR 'HNiGX JGUDYpKR VWiUQXWt SUR GHVF
DNpQt SOiQ JGUDYpKR VWiUQXWt YE&FKRGLVND ]JGUDYp
VWiIUQRXFt OLGL -HGQRX ] KODYQtFK RWi]JHN MH FR ¥
SRMPHP MH ,QWULQVLF FDSDFLW\ FR& P$&HPH pHVN\ R
EEW Y NRQGLFL RE]YOidW GORXKRGREpP I\][LFNp L PH
NRPSRQHQW NRQGLFH W&NDMtFt VH ORNRPRFH D PRELO
NORXE$ D VYDORYp KPRW\ 9LWDOLWD WDN VRXYLVt V G
]JGUDYé& D ILW GR Y\WRNpPKR Y NX -HGQRX ] KODYQtFK RW
RWiJND SUHYHQFH LQWHUYHQpPQtFK DNWLYLW 7\WR LQW
WDN DE\ VWLPXORYDO\ NRPSRQHQW\ PHQWiOQt NRJQLV
9 GHFNi NRPXQLWD WDN pHOt RWiJNiP MDN ~pLQQ ]JY\&R"
D VP\WVORYRX NRQGLFL D MDN VQLA&RYDW UL]JLND GHSUH
9 QDat VWXGLL MVPH VH |DEEYDOL YOLYHP WHUDSLH W
INJLENp VFKRSQRVWL D QiODGX X VWDU&tFK GRVS O&FK Y
SUDFRYDW VH Y4AHPL NRPSRQHQW\ NRQGLFH pORY ND +F

OtUQi NRIJQLWLYQt SRUXFKD D VIQGURP GHPHQFH

6\QGURP GHPHQFH UHSUH]HQWXMH WpP VWR U
QHM]QiP M&tFK MH $O]KHLPHURYD QHPRF $1 [DKUQXN
S tSDG$ GHPHQFH 'DO&tPL MVRX QDS IURQWRWHPSRU
/JHZ\KR W OtVN\ YDVNXOiUQt GHPHQFH GHPHQFH X $,'6
X 3LFNRY\ &UHXW]IHOGW -DNRERY\ +XQWLQJWRQRY\ 3
GHPHQFH P$8H Y]J]QLNQRXW MDNR QiVOHGHN SR&NR]JHQ
GHPHQFL SURJUHVLYQt NG\ NRJQLWLYQt IXQNFH XSDG
G$VOHGHN QHXURGHJHQHUDWLYQtKR RQHPRFQ Qt D S|



6\QGURP GHPHQFH S HGVWDYXMH SRX]H WHUPLQiOQt V
GORXKR S HG SUYQtPL NOLQLFN&PL SURMHY\ D WR S LEC
VWiGLHP QHPRFL 3UYQt SDWRI\JLRORJLFENp ]P Q\ Y PR]N
NOLQLFNé&PL SURMHY\ D SDW t PH]L Q H[WUDFHOXOiUQt
EHWD D QiVOHGQ LQWUDFHOXOiUQt WYRUED QHXL
K\SHUIRVIRU\ORYDQé&P SURWHLQHP WDX YyHFKRYi 3
VXEMHNWLYQ XY GRPRYDW QHER MH O]JH ML& REMHN
Y\&HW HQt 3DFLHQW MH DOH QDGiOH JFHOD VRE VWDpQé
VH R]QDpXMH MDNR PtUQi NRJQLWLYQt SRUXFKD 0.3 I

QHPRFL $OEHUW HW DO 7THSUYH YH FKYtOL NG\ M)\
]JiyDdaQp &aH SDFLHQW ]JWUiFt VYRX VRE VWDPpQRVW G
OF.KDQQ HW DO 'LDIJQRVWLND 0.3 VH Y\YLQXOD

LGHQWLILNRYDW QiVWXS QHXURGHJHQHUDWLYQtKR ¢
QHXURGHJHQHUDWLYQtKR SURFHVX MH G$OHALWp SUF
WHUDSHXWLFNp PR&QRVWL D XFKRYDW WDN GpOH GREU|
MH FKDUDNWHUL]JRYiQD Y&]QDPQ&P SRNOHVHP Y DOHVSR
P HQR VWDQGDUGL]RYDQ&PL QHXURSV\FKRORJLFNéPL W
6' SRG SU$P UHP Y NRY D Y]G ODQRVWQ Yi]DQéFK QRL
QDUX&HQt DNWLYLW GHQQtKR 4LYRWD D QHQt S tWRPHQ
3DFLHQWL VL VDPL VW 4XMt QD SRUXFKX SDP WL QHER \
RVRE\ | MHMLFK RNROt 3URJUHVH GR $O0]KHLPHURY\ QI
FKDUDNWHULJRYiQD WDNp ]JWUIWRX QHXURQIiOQtFK V
GRSURYiJHQRX SURJUHVLYQt NRIJQLWLYQt QHXURGHJHQH
VSRMHQpP VH VOR&LW MatPL PRINRY&PL IXQNFHPL MDNR
RQHPRFQ Qt YHOPL KHWHURJHQQt D VRXpDVQ Pi DGD S
RQHPRFQ Qt QDMHGQRX 3RVWL&HQt VH SURMHYXMH Y
GRPpQiFK Y&G\ MH Y4aDN Y GRPpQ SDP " QL&&t NRJOQL
.RJQLWLYQt GHILFLW QDUX&XMH E 4Qp VRFLiOQt QHER S
JiYLVOt QD SRPRFL GUXK&FK RVRE 'QHV VH GLDJQRVWL
WHFKQLN D PHWRG RStUDMt VStd4H R ELRORJLFNp PDUNH
SURMHY YyHFKRYi 9 VRXpDVQp GRE QHH[LVWXMH -
]JDP HQR QD YéEYRM VWUDWHJLt NWHUp E\ S$VRELO\ SUR
QHXURQ$ VHOKiQt VIQDSVH D ]JKRU&HQt SDP WL X $1 )H!



OR]JHN D VYDO

(YROXpQt SR]JQDWN\ QD]QDpXMt VLOQéE& Y]WDK PH]L
PLOLYQ$ OHW OLGpP Y\YLQXOL VFKRSQRVW SRK\ERYDW
ODVLYQt YEYRM NRVWHUQtKR VYDOVWYD WDN NRStUXNMN
VFKRSQRVW E KDW Y\4DGXMH VORALWp JSUDFRYiQt QD I
WHG\ QHMHQ QDSRPiKDO UR]JYRML NRVWHUQtKR VYDOVW
MVRX IN]JLENp VEKRSQRVWL D YHOLNRVW PR]JNX YH Y]iMHF
VH S LIS$VREXMH YQ MAatP SRGQ W$P Pi Y\ WRNRX HQHU.
PHWDEROLFNRX KRPHRVWi]X &DUERQH HW DO

9\WUYDORVWQtP FYLPHQtP VH JY\&XMH Y\SODYHQt W
PRINX D WtP SRIJLWLYQ SRVLOXMH U$VW PRJNX :UDQQ
VSROHpPQE& YEYRM QHXUIOQtFK VLJQIOQtFK GUDK NWHU
RUJDQLVPX QD FYLpHQt ODWWVRQ 6ORALW M&at ~NI
KOHGiIQt SRWUDY\ Y 4LURNE&FK D RWHY HQ&FK SURVWUDQ
QD SURVWRURYRX RULHQWDFL D WDNp QD VEKRSQRVW ]t
MHGLQFL VH VORALW M&tP PRJNHP NWH t VL YHGOL OpSt
YEKRGX 5DLFKOHQ *RUGRQ

)\]JLFNi DNWLYLWD D NRJQLWLYQt IXQNFH

3UYQt VWXGLH QD GRVS OéFK ]Yt DWHFK XNi]DO\ &aH

D QHXURFKHPLFNp IXQNFH 1HHSHU HW DO VH ](
HPSLULFN\ MH RY HQR &H )$ S$VREt SRJLWLYQ QD NRJ
MHGLQF$ &ROFRPEH .UDPHU J)DOFN HW DO )
&ROFRPEH 1RUWKH\ HW DO D L X OLGt V 0.3 k

6WDU&t GRVS Ot MVRX SRYDARYiIQL ]D I\]JLFN\ DNW
SRK\ERYp DNWLYLW\ PtUQp LQWHQJLW\ SR GREX PLQLP]
DHUREQt DNWLYLWX V LQWHQJLYQt LQWHQJLWRX SR GRE
HW DO 1 NWHUp VWXGLH SRXND]XMt QD WR &H Yé
]JD]QDPHQiIPH SRX]H X FYLPHQt V Y\WVRNRX LQWHQJLWRX |
FR4 P$4H EW SUR VWDU&t GRVS Op SUREOpPP 5DLQERZ



G$OHALWpP XUpPpLW ]GD LQWHQ]JLWD FYLpHQt Pi YOLY QD N
QD S tQRV FYLPpHQt QD NRJQLFL X U$]Q&FK GUXKS$ FYLp!

WUpQLQN 1DJDPDWVX HW DO WUPQLQN KUXEp PE
FYLPHQt D VLORYpKR WUpPQLQNX %HUU\PDQ HW DO
9RHOFNHU 5HKDJH I1LHPDQQ QHER MyJD *RWK

3RURYQiQt YOLYX DHUREQtKR D DQDHUREQtKR WUy
RPH]JHQ $ONDGKL 3UYQt WDNRYi VWXGLH R VURYQ
FYLPHQt X |GUDYéFK VWDU&tFK GRVS O&8FK OLGt YH Y NX
L PtUQp LQWHQ]JLW\ FK$]H JOHSAXMt H[HNXWLYQt IXQNF

$ ) +DKQ DW DO =DMtPDYp MH ]J]ML&W Qt a&H NR
S t]QLYé YOLY QD PRIJNRYp VWUXNWXU\ D IXQNFH L NC
]JGDWQRVW 9RHOFNHU 5HKDJH HW DO 8 MHGLQF$ C

D VLORYpKR WUpPQLQNX YtFHVORANRYpKR WUpPQLQNX D
S tQRV FYLpHQt S L GpOFH FYLpHQt + PLQXW DOHVSF
NRJQLWLYQt VWDY ~pDVWQtN$ D MDNR RSWLPiOQt SUR X
ND&GRGHQQt FYLPHQt 1RUWKH\ HW DO E 1D NRJQL)
YOLY WDNp RGSRURY& WUpPQLQN 2]ND\D HW DO M H
PHJL ]JYE4AHQtP VYDORYp VtO\ GROQtFK NRQPHWLQ D NRJC

OpLQN\ FYLPHEQtFK SURJUDP$ QD NRJQLWLYQt I}
SURJUDPRY&FK D PHWRGLFNéEFK IDNWRUHFK YpHWQ Gp
WUpPQLQNS$ D SRKODYt ~pDVWQtN$ VWXGLH D DHUREQt F'
SDP WL SRNXG MH ~URYH GpOND D IUHNYHQFH FYLpPHQ

7DQHF D NRJQLWLYQt IXQNFH

7DQHF Y\&DGXMH Y\WVRNRX ~URYH IXQJRYiQt Y Q N
REODVWHFK 9&]NXP\ VNXWHpPQ XND]XMt &H YH VURYQIiC
NRJQLWLYQt VFKRSQRVWL D WDNp YEUD]Qp VWUXNWXUiO
NRIJQLWLYQt IXQNFH SRGSRUXMt %OIVLQJ HW DO
WDQFH MDNR YKRGQp )$ SUR JOHS&HQt NRIJQLWLYQtFK
QD]QDpXMt &H P$&H SURVS W NRJQLWLYQtPX JGUDYt ([L
S tVWXS$ N WDQFL DY&DN S HVQp PHWRGRORJLFNp SR



Y]iFQp (VPDLO HW DO 9 GQHAQt NOLQLFNp SUDI[L V
NG\ VH S LNOiIQtPH N YQtPiQt pORY ND MDNR FHONX YH
HPRpQt D NRIJQLWLYQt SURFHV\ VRXpDVQ 9HUJHHU HW
MHKR J]SUDFRYiQt D UHDNFH QD Q M QHRGG OLWHOQ SU
)LW W MH ML& S HVY OHW SRGORAHQR PQRAVWYtP
9 GFL VH Y SRVOHGQtFK OHWHFK VRXVW HGt QD RGKDO
S$VREt QD ]J]GUDYt pORY ND D Y]WDK PH]L I\]JLFNéP D
QHXURGHJHQHUDWLYQtFK RQHPRFQ Qt E\O SRWYU]JHQ P
&DVV 'H /D 5RVD HW DO +DPHU &KLGD &\
DO 6DQWRYV /R]DQR HW DO BWHSKHQ HW DO
]JMLAW QR &H WDQHF MH SR iG YEKRGQ Mat QH& MLQp SR
PRWLYDFH SDP WL D VRFLiOQtFK GRYHGQRVWt WHG\ |
NRIJQLWLYQtFK XND]DWHO$ )RQJ <DQ HW DO OHW
WDQHpPQtFK LQWHUDNFt QD NRJQLWLYQt IXQNFH X JGUDY
RE]YOidW YOLY WDQFH QD FHONRYRX NRJQLFL D
SRJRUQRVW XpHQt D SDP " +HZVWRQ HW DO 9 OL
WDQHpPQtKR SRKVERYpKR WUPQLQNX QDS WDQHpPQt SRk
SRK\E D WDQHF N SRGSR H I\]LFNp VRFLiOQt HPRFLRQif
WR MDN X QHPRFQé&FK WDN X JGUDYé&FK ~pDVWQtN$ .DL
D /DXIIHQEXUJHU 9 MHGQRWOLY&GFK VWXGLtFK
SURSRMHQt PH]L RE PD PR]JNRYé&PL KHPLVIpUDPL Y PR
NRIJQLWLYQt REODVWL PRINX 7HL[HLUD ODFKDGR HW DO
IXQNFH D RYOLY XMH PRUIRORJLFNp ]JP Q\ PRJNX 5HNWE
FHONRYp NRIJQLWLYQt IXQNFH D I\]JLFNRX YENRQQRVW X |
DO L X OLGt V0.3 5 +R HW DO ODFKDFRYD HW
E\O X ]JGUDY&FK VWDU&tFK GRVS O&8FK QDOH]HQ SR]LWL®
YHUEiOQt SDP " .RVPDW O9UDQLF ODUTXH] HW DO
SRX]H YL]XiOQt SDP W OHURP HW DO QHER SRX]H
DO 1 NWHUp VWXGLH SRWYU]XMt 8H L WDQHF PtUC
QD NRJQLWLYQt IXQNFH 7DPXUD HW DO 6WXGLH
LQWHUYHQFH E\ PRKOD E&W SUR NRJQLWLYQt IXQNFH Y|
UXWLQQt W OHVQp FYLpHQt 0+OOHU HW DO SHKIHC
SUR ]JP Q\ Y PRJNX D JOHS&HQt NRIJQLWLYQtFK IXQNFt M|



LQWHQ]LWD WDQFH MDN E\OR MLa G tYH ]GRNXPHQWRY
JHUULV HW DO

([HUNLQ\

([HUNLQ\ MVRX GHILQRYiQ\ MDNR VLJQiOQt OiWN\ XY
D QHER GORXKRGREpP FYLPHQt D FYLPHQt WDN SRGSRUX
PROHNXOiUQt D EXQ pQp ~URYQL NWHUp PDMt 4&LURNGE@
9 WALQD H[HUNLQS$ XYRO RYDQ&FK GR RE KX VSDGi
MH NODVLILNRYDW EX MDNR U$VWRYp IDNWRU\ QHER V
MVRX PLNUR51$%$ .RVWHUQt VYDOVWYR WYR t FHONF
SRYDARYiIQR ]D MHGHQ ] QHMY WA&tFK RUJiIQ$ Y W OH 3U
SRWHQFLIO N WRPX Y\YRODW ]JP Q\ Y PQRKD RUJIQHFK
WRYiUQD QD VI\QWp]X PQRKD P\RNLQ$ Y RGERUQpP OLWH
P\RNLQ\ Q NG\ J[iVWXSQ /HJnUG 3HGHUVHQ

O\RNLQ\

O\RNLQ\ MVRX PROHNXO\ MH& VH XYRO XMt ] PQRK
WYR tFtFK NRVWHUQt VYDO D XUpXMtFtFK VtOX NRQWUDN
HQGRNULQQt IXQNFH -HGQRGX&dH HPHQR MVRX WR U$]C
NWHUp MVRX SURGXNRYiQ\ D XYRO RYiQ\ EX NDPL NRVW
NRQWUDNFH )URQWHUD 2FKDOD SHGHUVHQ
PHWDEROLFNp SURFHV\ Y U$]Q&éFK WNiQtFK D RUJIQHFK
WXNRYp WNiQ SURVW HGQLFWYtP Q NROLND VLJQiOQtFK

RVWDWQtPL RUJIQ\ /HJnUG SHGHUVHQ SR]JVDK
VYDORYp NRQWUDNFL VH OLa4t SRGOH LQWHQ]JLW\ ]S$VRE
2G VYpKR REMHYX Y URFH 3HVFH HW DO P\RNLQ

SURWR&H VH SRGtOHMt QD EXGRYiQt NRPXQLNDpPQtFK N
MLQéPL WNiQ PL =DWtPFR Y\SODYHQt P\RNLQ$ MH Y wa
]iNODGQt Y\SODYHQt P\RNLQ$ Y NRVWHUQtP VYDOX YF



UHJHQHUDFL VYDORY&FK EXQ N -H SURWR SUDYG SRGR
]SURVW HGNRYiQt JGUDYRWQtFK S tQRVS$ FYLpPHQt /HJnU:

)1'& ,ULVLQ

“HGQtP ] P\RNLQ$ MH ,ULVLQ X NWHUpKR E\O\ ]Yé
QHXURWURIQtKR IDNWRUX %'1) Y KLSRNDPSX QD ]Yt HF
D X OLGt %RFLHN QHGIYQR SURNIiJiQ\ S t]QLYp ~pLQ
GRE H ]QiPR &H KUDMH Y&]QDPQRX UROL SUR V\QDSWLF
PRINX %HNLQVFKWHLQ HW DO W\WR REMHY\ QD]QI
VRXYLVHMtFt V $1 $NWXiOQ MH LULVLQ QD VH]QDPX
GRSRUXpPRYiQ\ Y GHFNp NRPXQLW MDNR YKRGQé& ELRPI
~pLQFtFK LQWHUYHQFt <RHQ .LP 6RQJ QG JHMPpQ
IXQNFH .VWHU HW DO

9 URFH GY QHJiYLVOp VNXSLQ\ YEIJNXPQtN$ REM
H[SULPRYDQé& Y VUGFL PRJNX NRVWHUQtP VYDOVWY X
HPEU\RQIiOQtKR YEYRMH D X GRVS O&FK ]Yt DW %\O SF
JHUUHU ODUWtQH] HW DO QHER SURWHLQ REVDK
)5&3 NY$OL VYpPX VSHFELILENpPX PRWLYX 7HXIHO HW I
JHQ = Q\Qt R]QDpRYDQé& MDNR SURWHLQ REVDKXMtFt GF
+ JQRYX S LSRXWDO SR]JRUQRVW NG\4& E\O LGHQWLILN
NRDNWLYiWRUX UHFHSWRUX DNWLYRYDQpKR SHUR[LVRI
MH WUDQVNULSpPpQt NRDNWLYiWRU NWHU& MH YH VYDOX
)1'& VH ]YéaLO YH VYDOX JHQHWLFN\ XSUDYHQE&FK P\at ¢
X P\dt Y\WWDYHQ&FK Y\WUYDORVWQtPX FYLpHQt =iY U E
WXNRYp EX N\ QD 4HGRX EtOi EX ND V IHQRW\SHP KQ C
YEUD]Qé Y]JHVWXS NOtpRYpPKR WUDQVNULSPQtKR UHJIXOiW
Y NRVWHUQtP VYDOX * 3*& . %RVWU|P HW DO )X Q
PLPREXQ pQp WHNXWLQ\ XYROQt ] NRVWHUQtKR VYDOVW:
EtOp WXNRYp WNiQ GR WXNRYp WNiQ VH VWUXNWXUR X
WYRUE WHSOD 7DWR Y&P aANRYi GRPpQD E\OD SRMPHQR
ULV D LULVLQX MH RG Wp GRE\ S LSLVRYiQD JRGSRY G¢



QD HQHUJHWLFNE& YEGHM SURVW HGQLFWYtP [KQ GQXWt \
WR QHRPHNiIYDQp SURWR&H ]JKQ GQXWt WXNRYp WNiQ
ALYRWQtFK IXQNFt PRJNX D VUGFH SRNXG MH RUJDQL\
1HGHUJDDUG

([LVWXMt GHVtWN\ VWXGLt NWHUp LULVLQX S LSLV>
MDNR G$OHALWE UHJIJXOIWRU HQHUJHWLFNpKR PHWDERC
GLDEHWHY PHOOLWXV  W\SX D REH]LW *U\JLHO *RUQL
DO XGU&XMH NDUGLRYDVNXOiUQt ]GUDYt & OF
DQWLGHSUHVLYXP S L UHJXODFL QiODG\ 6LWHQHVNL H\
KPRW\ D VYDORYRX DWURILt ODKJRXE HW DO UL
H[SUHVt %'1) V QiVOHGQ&PL S tJQLY&PL ~pLQN\ QD JGUD
:UDQQ HW DO E 9 SRVOHGQt GRE LULVLQ SURNI]
U$]QEFK JHQS$ Y WXNRYp WNiQL Y VRXYLVORVWL V Y&VO

=Gi VH WHG\ &H LULVLQ P$&H E&éW XND]DWHOHP ~}
RYOLY XMtFt OLGVNE& RUJDQLVPXV )\][LENp FYLpHQt P
QHPRFHP QDS NDUGLRYDVNXOiUQtP RQHPRFQ QtP 5LI

UH]JLVWHQFL :KLOOLHU GLDEHWHYV PHOOLWXYV \
6WU|KOH VDUNRSHQLL ORQWHUR )HUQIQGH]
$O]KHLPHURY FKRURE 'H OD 5RVD HW DO WtP

WUDQVNULSpQt NRDNWLYIWRU SUR PHWDEROLFNpP IXQNF
)1'& VNU]H NYyGRYiQt PHPEUIQRYpKR SURWHLQX W\SX , N
FR4a YHGH N VHNUHFL LULVLQX GR NUYH %RVWU|P HW D
aH ]JGH H[LVWXMH SURSRMHQt FYLpHQt D SR]JLWLYQtKR Y

3 HYWR VH REMHYXMt UR]JSRUXSOQi |J]MLaAW Qt WEé|
SUHNXU]JRURYpKR JHQX D YJ]WDKX PH]L H[SUHVt 3*& . D
SHNNDOD HW DO 7LPPRQV HW DO 1DS tNODG

Y URFH URN SR SUYQt LIRODFL LULVLQX JMLVWL
QHRGSRYtGi VQtaHQt P51% )1'& 3*& . MH KODYQtP UHJ
ELRIJIHQH]H R[LGDWLYQt IRVIRU\ODFH D PLWRFKRQGULIO
XGUAaRYiQt PHWDEROLFNp URYQRYiK\ D MHMt UHJXODFH
PHFKDQLVPXV 5LXV 3pUH] HW DO '"HILFLW 3*& .
VRXYLVHMtFt V D[RQiIOQt GHIJHQHUDFt Y PR]JNX KODYQ
1IHXURQRYp EX N\ VSRW HERYiYDMt YHONp PQRAVWYt $GC



VY$M D[RQiOQt WUDQVSRUW D JUDGLHQW LRQWRYp PHP|
IXQNFL ]JFHOD ]iYLVt QD R[LGDWLYQtP PHWDEROLVPX 6F
WDNp NOtpRYi SUR QHXURQiIOQt IXQNFL UHJXOXMH NRQI
QHXURILODPHQWRYp SURWHLQ\ - /LQ HW DO .URF
Q NROLN H[SHULPHQWIiIOQtFK VWXGLt ]DP HQ&FK QD DN
FYLPHQt QD KODGLQ\ LULVLQX Y NUYL Y U$]QéFK NRQWH
'LQDV HW DO 'ORXKRGRE& HIHNW QD FYLPHQtP Y\
JNRXPDOD WDNp QD&H VRXKUQQi VWXGLH D PHWDDQTL
KHWHURJHQQtFK D QHSU$ND]Q&FK Y&VOHGNS$ -DQGRYD
S LVWRXSLOL N SRNXV$P QD JHQHWLFN\ XSUDYHQ&FK P
9 WALQD VNXSLQ XYHGOD &H W\WR P\iaL MVRX &LYRW
SRGPtQHN QHPDMt 4iGQp JMHYQp IHQRW\SRYp DEQRUPD
P O\ QRUPIOQt YiKX L U$VW 1LFPpQ MLQi VWXGLH SUF
VDPLPHN P\dt JEDYHQEéFK JHQX )1'& D |[MHYQp QHJDWLYC
HW DO QHER Y\ddt QHIJDWLYQt YOLY R[LGDpQtKR V
ORNXVX )1'& =KRX HW DO &HONRY W\WR H[SHULTF
JEDYHQp ORNXVX )1'& Y\SDGDMt QRUPIiOQ ]D VWDQGDU
QH& QRUPIOQt P\4L S L VSHFLILFN&FK I\]LRORJLFNé&FK SU
HW DO QDYUKXMH GDO&t YE]NXP QD JHQHWLFN\ XSUDYH
XUpLO\ VSUiYQp KODGLQ\ LULVLQX Y NUHYQt SOD]P /H:
PHWDEROLFNpKR XND]DWHOH SDN P$&H YpVW N SURP&aoO
]JGUDYt

90LY GORXKRGREpPKR FYLpHQt QD KODGLQX LULVLQX

3R]JQDWN\ Y WpWR NDSLWROH Y\FKi]HMt ] QDat RGER
H[HUFLVH RQ LULVLQ EORRG OHYHOV 6\WVWHPDWLF UHZLF
3RNXG MH QiP ]QiPR MHGQi VH R SUYQt VA\VWHPDWLFN:¢
]JDP LOD QD GORXKRGRE®& ~pLQHN U$]Q&FK FYLPHEQtFK
'R VIVWHPDWLFNpPKR S HKOHGX E\OR |[DKUQXWR VWXGlI
]JDKUQXWL JGUDYt ~pDVWQtFL D W L VWXGLH VH |[DP RYC
VSRUWRYFH 3DFLHQWL WUStFt Q NROLND U$]QéPL R



RQHPRFQ Qt SURJUHVLYQt URJWURX&aHQi VNOHUyY]D QHEF
GHYtWL VWXGLt 6HGPQIiFW VWXGLt E\OR ]DP HQR QD ~{
MHGQD QD W KRWQp 4HQ\ 3U$P UQé Y N VH SRK\ERYDO
E\O\ UDQGRPL]JRYDQp NRQWUROQt VWXGLH =E\WHN VWX
QHUDQGRPL]JRYDQp VWXGLH pDVWR EH] NRQWUROQt VN
U$S]QEFK SRK\ERYE&FK DNWLYLW Y\WUYDORVWQt QHER R
%\O JMLAW Q [ VWDWLVWLEN\ YE]QDPQ& HIHNW Y UiPFL

[ D VQtaLOD [ 6WDWLVWLFN\ Yé]QDPQé PH]JLVNXSLQR
96]QDPQé SRIJLWLYQt ~pLQHN SR FYLpHQt YH VURYQiQt V
E\O JMLAW Q X Y\WUYDORVWQtKR WUpPQLQNX [ X RGSRU

WUpPQLQNX Y\WRFH LQWHQJLYQtKR LQWHU YDORYpKR WU
WUpPQLQNX L VRXE 8QpKR RGSRURY DHUREQtKR WUpPQLQ
]JMLAW Q WDNp SR Y\WVRFH LQWHQJLYQtP LQWHUYDORYQpPF
WUPQLQNHP VW HGQt LQWHQ]LW\ 'ORXKRGREpP PtUQp W
YOLY QD KODGLQX LULVLQX Y NUYL X REp]QtFK GRVS 0Oé
KPRWQRVWt VWHMQ MDNR VLORY& WUpPQLQN X VWDUG&tF
VQLA&RYDOR KODGLQX LULVLQX X REpP]QtFK G Wt VWHMQ
RGSRUX X JGUDYé&FK GRVS O&FK 'R PHWDDQDOE&]\ E\O\ ]
NWH t FYLpLOL D ~pDVWQtN$ | NRQWUROQtFK VNXSLC
VWDWLVWLFN\ Y&]QDPQé D Y\]Q O YH SURVS FK FYLpHEQ!

3UR GDO&4t DQDO&]\ MVPH YAHFKQ\ NRQWUROQt VWX
D StWRPQRVWL RQHPRFQ Qt 6WDWLVWLFN\ YE]QDPQé S
E\O JML4AW Q X JGUDYé&FK VWDU&tFK GRVS O&FK 60"

VWDUA&atFK GRVS OéFK 60 &, D X REp]Q
60’ &, 1LFPpQ X QH]JGUDYéFK VWDU3
IMLAW Q 4iGQé ~pLQHN 8 ]JGUDYéFK PODGEéEFK GRVS OéFK

&, %RKX4&8HO KHWHURJHQLWD V YéM

GRVS OéFK E\OD YH YaHFK DQDOEé]JiFK 1QDpQ Y\VRNI

3UR ~pHO\ QD&t GLJHUWDpPQt SUIFH QiV |DMtPDMt S
VWDUZ&tFK GRVS O8FK 9]KOHGHP N YEVOHGNS$P VWXGLt D
S HKOHGX D PHWD DQDO&]JH VH ]Gi &H GORXKRGREp I\]LI
NUYL ]JHMPpQD X REp]QtFK MHGLQF$ .RQNUpWQ QD&H V
D NRPELQRYDQé& WUpPQLQN JY\&XMt KODGLQX LULVLQX Y I



DO NRPELQRYDQé& WUPQLQN X REP]QtFK PX&$ VW H
Y\WUYDORVWQt +XDQJ HW DO 5DVKLG HW DO

D WUPQLQN VYDO$ SiQHYQtKR GQD ]Y&4LO KODGLQ
:HEHU 5DMHN HW DO 1 NROLN GUXK$ I\JLFNpKR F
NUYL JGUDYé&FK OLGt WDNp '$OHALW M&t MH &H FYLpHQt
1ILDNL HW DO DTXDHUREQtKR WUPQLQNX - + .LP
OL\DPRWR OLNDPL HW DO JROIX 1HXPD\U HW D¢
LQWHQJLWRX RGSRUX 30DQHOOD )DUUXJLD HW DO
LQWHQ]JLWRX 5DVKWL HW DO D FK$]H QD E &tFtP S
]JGUDYé&FK VWDU&tFK 8HQ D WUPQLQN RGSRUX =KDR HW |
P$&H YH VNXWHpPQRVWL FKUIQLW S HG ~E\WNHP NRVWQ't
DO 9 WRPWR S tSDG E\ LULVLQ PRKO SRVN\WQR>
RQHPRFQ Qt ]S$VREHQE&FK QHPLQQRVWt FR& MH pDVWEé
RVWHRSRUy]\ D VDUNRSHQLH QHER E\ PRKO EéW SRX
KRGQRFHQt ]JGUDYt NRVWt D VYDO$ MDN QDYUKXMt /HXV
HW DO &RVLR HW DO URYQ & SURNiI]DO Y W&t QiU
GRVS OBFK SR RGSRURY&FK WUPQLQNRYEGFK SURJUDPHF
~pLQHN YOLYX FYLPHQt QD KODGLQX LULVLQX Y QD&t PH
SURVS FK VNXSLQ\ V FYLpHQtP 60 &,
GORXKRGRE®& ~pLQHN FYLPHQt QD KODGLQX LULVLQX Y
WUPQLQNX 9 WDNRYpP S tSDG E\ NYDOLILNRYDQt RGERL
U$]Qp WUPQLQNRYp VWUDWHJILH QD ]iNODG SRW HE D !
YEVOHGN$ WRKRWR S HKOHGX MH W HED Y]tW Y ~YDKX
KHWHURJHQLWX D PHWRGLFNp DVSHNW\ P HQt LULVLQ:
YLQtNHP Y\WVRNp KHWHURJHQLW\ 9 VRXpDVQp GRE MVRX
Y NUYL Y QD&HP S HKOHGX ]DOR&HQ\ QD NRPHUpPQtFK VR.
]JDOR&HQ\ QD SRO\NORQIOQtFK SURWLOIWNIFK X QLFK&
UHDNWLYLWD V QHVSHFLILFN&EPL SURWHLQ\ Y OLGVNEFK
7DWR JMLAW Qt ]SREFK\E XMt YAHFKQ\ S HGFKR]t ~GDMH
GRNXG QHEXGRX W\WR PHWRGLFNp DVSHNW\ Y\ HAHQ\ F
W\WR SURVW HGN\ SHpPOLY NRQWURORYiIQ\ 1id S HKOF
G$ND]\ YH SURVS FK SR]JLWLYQtFK GORXKRGRE&FK ~pLQ}
DY4ADN SRXND]XMt QD G$OHALWp PHWRGRORJLFNp RWi]
$WKHUWRQ 3KLOOLSYV NWHUp E\ P O\ EEW EUiIQ\



WpWR REODVWL /HXVWHDQ HW DO 6RXKUQQ Hpk
S HGVWDYX aH FYLpHQt JY\d&XMH KODGLQX LULVLQX X RE
PtW LULVLQ RFKUDQQp YODVWQRVWL SURWL REH]LW

VDUNRSHQLL FRA& MH W HED GiOH J[NRXPDW Y UiPFL EXGI

%UDLQ '"HULYHG 1HXURWKURSKLF )DFWRU

%'1l) DGtPH PH]L H[HUNLQ\ QHERW NRVWHUQt VYDC
PQR&AVWYt %'1) E KHP NRQWUDNFH S L FYLPpHQt 3RGtO NI
%'1l) Y NUYL D PRJNX Y&DN ]$VWiYi QHMDVQé ' 5
IHXURWURILFNp USVWRYp IDNWRU\ MVRX ]iVDGQt SUR \
SURWRAH SRVN\WXMt RUIJDQLVPX WURILFENp VLJQiO\ NW
S HALWt EXQ N SODVWLFLWX D D[RQiOQt U$SVW UHJIXOD]
H[FLWDELOLWX D SRGSRUX pL UHJHQHUDFL SR JUDQ QtF
QHXURWURILQ MH ] PRINX RGYR]HQ& QHXURWURILENE
LGHQWLILNRYiQ Y URFH %DUGH HW DO %'1) N
$ORQVR HW DO XLSHUV  %UDPKDP 8 $1 M
]JP QRX Y PRINX SUiY ]JWUiWD V\QDSVt ]JHMPpQD W FK
PRINRYRX N$UX )DKQHVWRFN HW DO 9]KOHGHP N |
SUR WYRUEX D UHJXODFL SDP "RYp VWRS\ VH |DpDOR R
$1

3UYQt SRVW PRUWHP VWXGLH SURNiI]DO\ VQtaHQRX
REODVWL KLSRNDPSX D HQWRUKLQiIOQtKR D SDULHWIOQ

6DLWR HW DO D QiVOHGQ VH XNi]DOR aH L SOl
VIQGURPHP GHPHQFH S L $1 D WDNp YH VWDGLX 0.3 MVR
]JGUDYéPL NRQWURODPL %RUED HW DO 7TDWR ML

KODGLQ\ %'1) SURWHLQX Y PRINX P LWHOQp L Y SOD]P F
PtW SUHGLNWLYQt KRGQRWX %\OR WDNp |JMLAW QR &H
SDFLHQWS$ YH VWDGLX VIQGURPX GHPHQFH S L $1 ]QDPF
QLA&&t KODGLQ\ %'1) Y PRINRPtiQtP PRNX D YHGO\ N U\FK
VIQGURPX GHPHQFH /DVNH HW DO BURWR VH XYD¢
$1 D SRIRUQRVW VH REUDFt WDNp QD YOLY FYLpHQt QD H



LOQWHUYHQFH '$OH&LWRX Y GHENRX RWIiJNRX MH ]GD FY
JHMPpQD SDN SUiY PR]JNRYpKR QHXURWURILFNpKR IDN
SURNi]JDOR ]Y&3HQt VHNUHFH %'1) Y U$]Q&éFK REODVWH
KLSRNDPSX &RWPDQ HW DO 6WXGLH X JGUDY&FK V
DHUREQtKR FYLPHQt ]YEELOR KODGLQ\ %'1) Y NUHYQt SO
KLSRNDPSX D JOHSaAHQtP SURVWRURYp SDP WL (ULFNVFR
SRILWLYQt YOLY DHUREQtKR FYLpHQt QD SOD]PDWLFNp
NURP WRKR KODGLQ\ %'1) VRXYLVHO\ V ~URYQt )$ ~pDV\
9tPH WDNp &H EORNRYiQt VLIQDOL]DFH %'1l) SURWLOIW
Y\YRODQp JOHS&HQt D XGUAHQt VFKRSQRVW!t YH YL]XR VS
Y\YRODQp Y\SODYHQt VIQDSWLFN&FK SURWHLQS$ 9D\QP|
]iNODGQt PHFKDQLVPXV NWHUé& %'1) S L FYLPHQt Y\Y
WUDQVJHQQtFK P\&tFK XNi]DO\ &H SR SRGiQt %'1) JHQX |
GD t [YUIWLW JWUiWX VIQDSVt JOHSALW EXQ pQRX VLJQD
SRWNDQ$ LQIX]H %'1l) ]YUiWLOD NRJQLWLYQt SRNOHYV
VRXYLVHMtFt VY NHP D REQRYLOD EXQ pQRX VLJQDOL]D
QD]QDpXMH &H OppED SRPRFt %'1) E\ PRKOD E&W HIHNWI]
HW DO :UDQQ HW DO JNRXPDO D SRWYUGLO SURS
E KX :UDQQ HW DO E 3HULIHUQt )1'& LULVLQ PS$:
KHPDWRHQFHIDOLFNRX EDULpUX D QDSRGRELW WDN ~p
IXQNFH QHXURWURIQtFK IDNWRU$ SURWRA&H LULVLQ S¢%
VSRXaWt Y\SODYHQt %'1) FR& NURP ]JOHS&HQt XpHQt D S
VH S L]|S$VRELO PHWDEROLFNE&P Y&]YiP -RGHLUL )DUVKI
LULVLQX S tPR GR J\UXV GHQWDWXV Y KLSRNDPSX ]Yé:
SRWNDQ$ D WDNp YHGOD NH JOHSdHQt SURVWRURYpKR |
5DVKHGXO ,VODP HW DO 9 QRY M&t VWXGLL ]DKL
VNXSLQX D PRGHO\ P\at /RXUHQFR HW DO /RXUHQFR HV
KODGLQ LULVLQX Y PRIJNRPtaQtP PRNX V %'l1) D V SDP
KODGLQ\ )1'& LULVLQX Y &16 D Y PR]JNRPtaQtP PRNX X S
$1 'iOH SURNi]DOL NRUHODFL PHJ]L ]YéaHQtP PR]NRY®&
)1'& LULVLQX ]JPtUQ QtP VIQDSWLFNpKR D SDP "RYpKR S
7tP SURNi]DOL &H )1'& LULVLQ MH QRYé&P PHGLiIWRUHP
IXQNFL VI\QDSVt D QD SDP " X P\at V $1 3RVtOHQt KODG
IDUPDNRORJLFN\ QHER FYLPHQtP WDN P$8H S HGVWDYI



RFKUDQ D QHER JOHS&HQt IXQNFH V\QDSVt D P$&H WD
SRNOHVX X $1 /RXUHQFR HW DO

.RIJQLWLYQt IXQNFH

.RJQLWLYQt IXQNFH RG VORYD FRJQRVFy pUH SI
PRINX WYR t SR]QiYDFt D YENRQRYRX VORANX OLGVNpKR
SRPiKi UHDJRYDW QD QiURN\ ND&GRGHQQtKR 4LYRWD SR
ML8 QDXpHQp LQIRUPDFH ]J]QDORVWL D VFKRSQRVWL 7R
SURWR MVRX NRJQLWLYQt VFKRSQRVWL QHSRVWUDGDYV
VFKRSQRVWL JWUiFtPH S L QHXURGHJHQHUDWLYQtFK F
NRIJQLWLYQtFK GRPpQ D MHMLFK IXQNFt YL] REU

.RIQLWLYQt GRPpQ\

3DP "MH VFKRSQRVW FHQWUiOQt QHUYRYp VRXVWDY\
LQIRUPDFH D MH ]JFHOD NOtpRYi SUR S HALWt SURWRA&H
S HGFKR]t J[NX4HQRVWL 3DP " G OtPH ] pDVRYpKR KOHGL
D SRGOH REVDKX QD H[SOLFLWQt GHNODUDWLYQt QH
]JD]JQDPHQIiYiQt LQIRUPDFH Y SDP WL SDN G OtPH QD
NRQVROLGDFH XFKRYiYiQt D Y\EDYHQt UHWHQFH 6T
LQIRUPDFL ]DSDPDWXMHPH NUIWNRGRE QHER GORXKRG
NUIWNRGREp SRWHQFLDFL GRpPDVQ XFKRYiQ\ D SRWp ]\
QD V\QDSVtFK QHXURQ$ NWHUiI YHGH N VWUXNWXUiOQt ]

(SLIRGLFNi D VpPDQWLENi SDP W MH UR]G OHQt GHNOD!|
REVDKX (SL]JRGLFNi SDP " REVDKXMH XGiORVWL Y]WD&H
PLQXORVWL D VpPDQWLFNi SDP " REVDKXMH VpPDQWLFN
6FKRSQRVW NyGRYDW D REQRYRYDW QD&H ND&GRGHQQt
PHGLIOQtKR WHPSRUIOQtKR ODORNX YPHWQ KLSRNDPSX
NRUWLNIOQtFK D VXENRUWLNiOQtFK VWUXNWXU 'LF
.UIWNRGREi RSHUDWLYQt SUDFRYQt SDP " MH VFKRSQR



XUPpLWp PQRAVWYt LQIRUPDFt D [iURYH E&W VFKRSHQ V ¢

.UIWNRGREi SDP " GRNi&H XFKRYDW YMHP\ VP\VOR)
S HP Q\ NyGRYiQt Y PHQWiOQt UHSUH]JHQWDFH 7\ P$:
XFKRYiYDW .UiIWNRGREi SDP " MH RPH]JHQD QD * SUYN:
S L ]DPH]JHQt RSDNRYiQt XFKRYi QD + VHFXQG O0OLOO
GRYHGQRVWt QHER ]JQDORVWt NG\ VH QRYi GRYHGQRVW
8pHQt D SDP " VSROX ~]FH VRXYLVt

SRIRUQIRIVWRJIQLWLYQt SURFHV XPRa XMtFt MHGLQFL
JIURYH LIJQRURYDW SRGQ W\ MLQp '$OHALWRX YODVWC
PQRAVWYt LQIRUPDFt NWHUp GRNiaHPH Y MHGHQ PRPt
SRIRUQRVWL UR]G OHQt SRIRUQRVWL D VHOHNWLYQt SR

([HNXWLY QDKADQ¥EMt PQRKR SURFHVS$ %XG WR MVRX SF
NRIJQLWLYQtFK IXQNFt QDS VFKRSQRVW YKOHGX Y§$§
JiYLVHMtFtFK QD DNWLYLW IURQWIOQtFK ODORNS$ QHEF
N\EHUQHWHYV tGLW DVSHNW H[HNXWLYQtFK IXQNFt 9
SUSE K NRPSOH[QtFK NRJQLWLYQtFK DNWLYLW D JiURY
Y]iMHPQ RYOLY XMt 3 tNODG\ H[HNXWLYQtFK Y&NRQS$
JHQHUDFH H[HNXFH SOiQX YH VSUiYQé PRPHQW ]DKiML
XGUAHW VH X Q M VFKRSQRVW XGU&HW SUS$E K pLQQRVYV
QD ]JP QX Y SUS$SE KX MHKR SOQ Qt |P QD QDVWDYHQt
LQKLELFH NWHUp QiV RG Q M RGYiG Mt D GRNRQpL!
]JDVWDYLW XNRQPLW pLQQRVW -VRX WR WHG\ IXQNFH N
D P\AOHQt pORY ND MDNR MH SOiQRYiQt RUJDQL]DFH I
IXQNFt 'iOH ]JDKUQXMt Y$OL D VEFKRSQRVW NRQWURO\ R
VHEHNRQWURO\ S L]S$VREHQt VH ]JP QiP D H&HQt SUREC

Hp D MPHEBROL IDWLFNp IXQNFH MVRX NRJQLWLYQt C
SURGXNRYDW D SRUR]XP W HpL D MD]J]\NX D MH RUJDQL]D
NRPXQLNDFH Hp RGND]XMH N VDPRWQp VFKRSQRVWL
DUWLNXODFL KODV SUR]yGLL D IOXHQFL HpL -D]J\N MH
SRXatYiQt D SRUR]XP Qt VIPEROS$P MD]\ND SRY WA&aLQRX
VpPDQWLFH -D]\N Pi HISUHVLYQt VORANX Y\MDG XMtFt (



UHFHSWLYQt VORANX NWHUi XPRa XMH MLP SRUR]XP W
MD]J\ND VH QD]éYi DIi]LH D P$aH VH SURMHYLW MDN Y H[S

9L]XRVSDFLIOQHERQWBHMp JUDNRY SURVWRURYp IXQI
JUDNRYp YQtPiQt D UR]JSR]QiYiQt REMHNWS$ Y RNROQtP S
SURFHVS$ P$&HPH UR]JH]QiYDW YL]XiOQt SHUFHSFL D YL]X
MH VFKRSQRVW UR]JH]QiYDW YODVWQRVWL YQtPDQE&FK R
KORXENX 9L]Xi0OQt NRQVWUXNFH JDKUQXMH VFKRSQRVW
YIWDK$P VFKRSQRVW JHQHUDFH D H[HNXFH SOiQX MDNF
PRWRULNX YyHFKRY] .RPSOHWQt VH]QDP WHVWRYD
YL] WDE

3R]QiIPND 3 HY]DWR D XSUDYHQR SRGOH 6DFKGHY 3 HW DO &ODVVLI\LQJ
UHYLHZV 1HXURORJ\

2EUIi]JHN =Qi]RUQ Qt KODYQtFK NRJQLWLYQtFK GRPpQ |
KRGQRFHQEFK Y UiPFL ND&Gp GRPpQ\

$GKHUHQFH SUR )$

2WiJNRX ]$VWiYi MDNé GUXK SRK\ERYp WHUDSLH MH
IXQNFH QHM~pLQQ M&t -H SUDYG SRGREQp &H ~pLQQ M



MHGLQHF Y\WUYi SURWRAH MVRX SUR Q M ] Q MDNpKR G
NWHUi MH ]iVDGQt SUR XGU&HQt YLWDOLW\ X VWDU&tFK
MHMtPX SRNOHVX Y SUS$SE KX pDVX $GKHUHQFL N )$ VQL
MDNR MVRX QDS ]JGUDYRWQt D IXQNpQt VWDY D PtUD VR
* & |/ GH *URRW )DJHUVWU]|P (VVHU\ HW DO
7DQHF MDNR SRK\ERYi DNWLYLWD Pi Y]JKOHGHP NH
]JDUXPHQRX SRP UQ Y\WVRNRX DGKHUHQFL 5DEELD
QHMSUHIHURYDQ M&tFK W\S$ )$ SUR VWDU&t GRVS Op °
S LISSVRELW Y NX I\]JLFNp NRQGLFL D VFKRSQRVWHP FtO
MHM SURYIiG W Y U$]QéFK SURVW HGtFK EH] QiNODGQpKF
SRFLW VRXQiOH&LWRVWL D GtN\ YDULDELOLW WDQHpQtF
U$]QEéPL SURVW HGtPL D NXOWXUDPL +ZDQJ %UDXQ
WDQFL S LYHGH D XGU&t Y]SRPtQND D QDYi]iQt QD WDQH
7KRPDV 8ND]XMH VH &H ]Y&3aLW DGKHUHQFL N )$ F
DNWLYLW\ -GH R QDYi]iQt EH]SHPQPKR D G$Y U\KRGQpKF
R YJiIMHPQRVW R SURMHYRYiQt HPSDWLH ]iMPX R &LYRW
SRW HE YHUEiOQtPL L QHYHUEIiOQtPL SURVW HGN\ +R 5C
3 HGFKR]t GSND]\ ] NYDQWLWDWLYQtFK L NYDOLWD\
XP OHFNpKR Y\MiG HQt NWHUp WDQHF ]JDKUQXMH 1DGLI
S LVStYDMt N I\JLFNpPX LQWHOHNWXiOQtPX D VRFLiOQt
<DQ HW DO ODUDVRYLF %ODAHND .RNRULI
NUHDWLYQtKR S tVWXSX DEVHQFH S HGHP VWDQRYHQEéF
OHNFtFK E\OD SRJLWLYQ VSRMHQD V UDGRVWt D VFKRSQ
D SURVWRUX %ULWWHQ HW DO &UX] JHUUHLUD HW
P$aHPH JDKUQRXW ]INODGQt VORAN\ SRK\ERYpKR FKRYiQ
WUPQLQN URYQRYiKD D NRRUGLQDFH ; /LX HW DO
]DOR&HQE QD ]iNODGQtFK VORANIFK SRK\ERYpKR FKRYiQ
SRGSR LW LQWHUDNFL Y UiPFL OHNFH D UDGRVW ]H KU
S5REHUVRQ 3HOFORYi  QWHUYHQFH Y\FKi]JHMtF
MDNR MH QD&H WHUDSLH WDQFHP UHVSHNWXMt LQGLY
OLPLW\ -VRX WR ]JiURYH QHKRGQRWtFt D QHKLHUDUFKL
SRADGDYHN Y\NRQiYDW S HVQp YQ Mit LQVWUXNFH DO
YODVWQtKR YQtPiQt D SURALWNX SRK\EX =Gi VH WHG\ &



S tVWXSQéP *X]PDQ *DUFLD HW DO D DWUDNWLYQtE
GRVS Op D VQLARYDW WDN SURMHY\ VWiUQXW't

7DQHF

=DWtPFR QHXURORJLFNp ]P Q\ VSRMHQp V I\]LFN¢
SURJNRXPiQ\ D ]JGRNXPHQWRYiQ\ WDQFL VH GRVXG Q
S HGVWDYXMH REODVW H[WUpPQtKR ]iMPX SUR GDO&t VW
.VKWUL\D HW DO = HYROXPQtKR KOHGLVND WDQHF
VRFLIiOQt LQWHUDNFH SURWRA&H QDEt]t S tOHALWRVW
REVDKX VORXA&t SUR NRRUGLQDFL DNFt PH]JL pOHQ\ VNXS
SUR VWDELOL]DFL VNXSLQRY&FK VWUXNWXU )LQN HW
YEUD]RYé SURVW HGHN RVY GpLO MDNR G$OHALWE SUR
SR]QiYiQt MDNR MH YL]XiOQt YQtPiQt W OD HVWHWLFNp
]JiP U$ 1HXURORJLH ]INODG\ LQWHUVXEMHNWLYLW\ D HP
QHXURQ$ OHOW]RII -VPH Y]WDKRYp E\WRVWL D
MHGQiQt SRFLW\ D HPRFH 3UiY GtN\ WpWR VGtOHQp L
]liP UQp SRUR]XP Qt D X]QiQt GUXKé&FK MDNR QDAaLFK EO
QHXURQiIOQt VWUXNWXU\ VH DNWLYXMt S L ]SUDFRYiQt D
NG\& WRWpAa YQtPiPH X GUXKEFK =UFDGORYp QHXURQ\
MHGQiQt O]H SRYD&RYDW ]D ]iNODGQt RUJDQL]DpQt IRL
ERKDWRX UR]PDQLWRVW LQWHUVXEMHNWLYQtFK JNX&H
VFKRSQL FtWLW WR FR FtWt GUX]t OHOW]RII LQHV
D XY GRP Qt VL UR]GtO$ ,GHQWLILNDFH Y SRGVWDW V
'LIHUHQFLDFH S LQidt QRYRVW MHGLQHPQRVW MLQDNR
D G\QDPLND S L WDQFL D S L YJWDKRY&FK LQWHUDNFtFK
]JH VNXWHPQpPKR ALYRWD WDNA&H GtN\ WDQFL P$aHPH |NR

'OH GRVWXSQp OLWHUDWXU\ YHaANHUp GUXK\ WHUD ¢
Y\KRYXMt SRADGDYNX NRPSOH[LW\ pORY ND %HUJHU
V HYROXFt OLGVNpKR PRIJNX %URZQ HW DO 9 GHFN
OHWHFK LQWHQ]JLYQ ML J]NRXPDMt YE]QDP XP Qt YH Y]WL
D WDQHF MH WDN [JNRXPIiQ Y NRQWH[WX VRFLIOQtFK Y



LQRYDWLYQtKR P\aOHQt 'RX HW DO D JGUDYpKR
E 8P OHFNp WY$Upt LQWHUYHQFH XPR& XMt SURSRM
9\MiG HQt HPRFt D E\Wt VH G MH QHYHUEIOQ D QHY&VOR
NUHVERX QHER JYXNHP 7Y$Upt SURFHV YHGH N ]DSRP
VWLPXOXMH QRYp DVRFLDFH D XYRO XMH HQHUJLL N UR
JtVNiQt D XGU&HQt Y]WDK$ 2VREQt VFKRSQRVW Y\SR iG
LQWUD SHUVRQiOQt VH RWHYtUi WRPX FR VH G MH PF
QDEt]t S tOHALWRVW SRGSRURYDW RVWDWQt V HPSD!
WUDQVSHUVRQiIOQt 3D\QH 7DWR G\QDPLND SRGS|
HPRPQtKR VWUHVX D W OHVQpKR QDS Wt D WtP S LVStYi I
ORQLFD 8P OHFNp LQWHUYHQFH RE]JYOidW WD
VHEHUR]YRM NWHU& SDW t NH JGUDYpPX VWiUQXWt =QI
VWUHVX QHJIDWLYQtFK SRVWRMS$ D VRPDWLENEFK UHD
SRGSRUX HPRFLRQiOQt D I\]LFNp LQWHJUDFH VHEH~FW
VFKRSQRVWL SRGVWXSRYDW UL]JLNR 3HDUVRQ :LOVRQ

6RPDWLFNp WHFKQLN\

OHWRG\ VRPDWLFNp YEFKRY\ MVRX QDYU&HQ\ WDN
REY\NOp SRK\ERYp Y]JRUFH SURVW HGQLFWYtP VP\VORY
SRK\ERY&FK DNWLYLW MyJD WDL FKL D VRXpDVQp VRPI
VH GRSO XMt V SULQFLS\ PRWRULFNpKR XpHQt ,GHF
NLQHVWHWLFNEFK QHER YL]XRPRWRULFN&FK REUD]$ 7R
HW DO JHOGHQNUDLVRYR XY GRPRYiQt VL W OD SLU

%RG\ OLQG &HQWHULQJ &RKHQ D /DEDQ ORY
)XQGDPHQWDOV /0$ %) MVRX MHGQ PL ] QLFK &DHWDC
WHFKQLN pHUSi L 7DQHpPQ SRK\ERYi WHUDSLH 6RPDWL
SURVW HGQLFWYtP YQtPiQt ] KOHGLVND Mi WHG\ SUYQt |

WM ] SRKOHGX W HWt RVRE\ MH YQtPiQ IHQRPpQ OLG'
SRJRURYiQ ] SRKOHGX SUYQt RVRE\ YODVWQtPL SURS!I
NDWHJRULFN\ RGOL&4Qé IHQRPpQ OLGVNi VRPD 'YD RG(



OLGVNp E\WRVWL MVRX ]JDEXGRYiQ\ GR VDPRWQp SRGVW
VFKRSQp EEW YQLW Q VHEHXY GRP Op MDNR YQ Mat 6
NDWHJRULFN\ RGOL4Qi RG W OD D WR QLNROL SURWR

]S$VRE SRKOHGX MGH R EH]J]SURVW HGQt SURSULRFHSF
MHGLQHpPQp ~GDMH +DQQD %DWVRQ GRSRUXpPpXMH
SRVtOHQt NRIJQLWLYQtFK GRPpQ MHOLNR& MVRX QDYUA&]
REY\NOp SRK\ERYp YJRUFH SURVW HGQLFWYtP VP\VORYp
QHGiIYQp GRE Y]QLNO SRVWRM Y NRJQLWLYQtFK Y GiFK
G\QDPLFNRX LQWHUDNFt PH]JL MHGQDMtFtP RUJDQLVPHF
RUJDQLVPX MH Y\WYi HQR QHER VH RGHKUiYi DNWLYQtP
WRKRWR RUJDQLVPX 7HQWR SRVWRM VH QD]éYi HQDNWI

7TDQHpPQ SRK\ERYi WHUDSLH D WHUDSLH WDQFHP

7DQHPQ SRK\ERYi WHUDSLH 737 MH SV\FKRWHUD!
WDQFH YH NWHUpP VH pORY N P$aH NUHDWLYQ ]DSRML
NRJQLWLYQt I\]JLFNp D VRFLiOQt LQWHJUDFH -H ]DOR:
LOQGLYLGXiOQt ]S$VRE P\GaOHQt D FtW Qt $GWD RUJ $EF
NRQFHSWS$ D &NRO Y 737 1D&H LQWHUYHQFH QHE\OD QD
SV\FKRWHUDSHXWLFNp OppHQt MDNR WDNRYp L NG\&
RGOLAHQt ML QDJéYiPH WHUDSLt WDQFHP 77 77 P$&H S
MHMLFK S$VREHQt MH Y4ADN PpQ | HWHOQp 6NXSLQD QH
QHXY GRPXMH ORKRX VH PtVWR WRKR YtFH ]DSRMRYDW |
S tSDGQ NUHDWLYQt WYRUED V S HVDKHP GR S HGVW
LOQWHUYHQFL MVPH VL Y\EUDOL S HGHY&atP NRQFHSW\ ]DC
7\WR SULQFLS\ SUDFXMt V IXQNPpQtP SURSRMHQtP SRK\EF
VRXPLQQRVWL V HPRpQtP SURALWNHP |DP HQéP QD VFK
]JDSRMHQt WDQHpPQtKR SRK\EX D SRGSRUXMH VH X NOLHQ
WpPDW D NYDOLW 7\WR NRQFHSW\ MVRX SUR WDQHpPQtN
SRK\EX 5XGROID /DEDQD MH Y WDQHpQtP SURVW HGt QI
VDPRVWDWQp DOH SURSRMHQp NRPSOH[Q SURSUDFR



6SDFH 7YDU 6KDSH OVLOt (IIRUW %(66 QD MHMLF
PLVWURYVWYt SRK\EX =GRNRQDOHQt YQtPiQt W OD ]QDP
Y W&t UHMVW tN YEUD]RYEFK SURVW HGNS$ 3 L 77 VH SRX
MDNR MVRX UHNYL]JLW\ KXGED D JYXNRYp HIHNW\ DE\ SI
D SRGSR LO\ VSRMHQt PH]L pOHQ\ WDQHpPQt VNXSLQ\ 3
UHNYL]JLW WM &iWN$ W\pt PtpH SRGSRUXMt S HGVWDY
D QHRKURAXMtFt IRUPX I\]JLENpKR GRWHNX *ROGVWHL
SRGSRURYDW VSRQWiQQt SRK\ERYp Y]JRUFH S HGVWDY
6P\WVORYi VWLPXODFH WDN IXQJXMH MDNR NDWDO\]iWRU -
EH] RKOHGX QD IXQNpQt ~URYH W OD %HUURO .DW]

Y\WYi t REUD]\ QD VP\WORYp ~URYQL 6DQGHO D
S HGFKR]t KPDWRYp YL]XiOQt VOXFKRYp D NLQHVWHWLI

IHXURSODVWLFLWD

2EMHY QHXURQ$ VH VHQ]RULFNé&PL YODVWQRVWPL Y
D JMLAW Qt &H W\WR RNUXK\ Y\VtODMt PRGXODpQt VLIQi
VLOQ ]SRFK\EQLO\ NODVLFNRX S HGVWDYX R PRWRULFN
S tND]$ D QD]QDpLO\ &H VHQ]JRPRWRULFNé& V\VWpP P$AaH
QH]JE\WQéP SUR LQWHUDNFL VH VY WHP 0\WVO W OR D RN
YIIMHPQ ]iYLVOp =W OHVQ Qt WDN J]QDPHQi VGtOHQt QH
VHQ]RPRWRULFNéPL SURFHV\ &UDLJKHUR

1IHXVWiOi SURP QD PRIJNX E KHP &4LYRWD YH Y]WD
PRWRULFN&EFK GRYHGQRVWt SHUFHSFH UR]SR]QiYiQt
UR]JKRGRYiQt QD]QDpXMH &H IXQNpQt ]JP Q\ VRXYLVHMtF
XUpLWp PtU\ SURP QOLYp D ]iYLVt QD XpHQt VH QRYE&FK
PRINX O]JH Y\VY WOLW SRX]H PHWDVWDELOQt G\QDPLN
%URZQLQJ SURWR&H QD&H W OD VH PXVt QHXVWIiOH
Y QHS HGYtGDWHOQpP SURVW HGt %DUUHWW HW DO
QHXURSODVWLFLWD NRPSHQ]DpQt PHFKDQLVPXV VFKR
]JP Q\ PRINX QXWQEéFK SUR SR&DGDYN\ NWHUp QD QiV
%DOOHVWHURYV D 9&]NXP QD ]Yt DWHFK SRWYUGLO



YMHPHP Pi VLOQ Mat D GORXKRGRE Mé&t ~pLQN\ QD PR]

VDPRVWDWQ G5HKIHOG HW DO 8 OLGt P$&HPH SR
WDQHF D SURWR WDQHPQt LQWHUYHQFH P$&H E&W SUR
INJLFNp FYLpHQt 0:.OOHU HW DO 7DQHF GtN\ SRK\

SRGSRUXMH D SURSRMXMH U$]Qp piVWL PRJNX NWHUp
VRPDWR VHQJRULENp YQtPiQt SURVWRUX D GtN\ PRWR
FKDUDNWHUX Y\WYit VtW SURSRMXMtFt NRUWLNiOQt D
'DO&t S HKOHG\ XND]XMt &H WDQHF NRPSHQ]XMH \
E D]JOHS&XMH NRJQLWLYQt D VHQ]JRPRWRULFNp VFKR!
OXLXxRV %DOOHVWHURV D OHW WUYDMtFt VW
DNWLYLW\ YH Y]JWDKX N UL]JLNX GHPHQFH SRWYU]XMH
YROQRpPDVRYEFK DNWLYLW E\O WDQHF MHGLQRX )$ NWI
QL&&tP ULJLNHP GHPHQFH .VKWUL\D HW DO .Otf
NRIJQLWLYQtFK IXQNFt SRWYU]JXMH IDNW &H SRNXG SO
UR]GtO\ PH]L PODGéPL D VWDU&tPL GRVS O&PL 3RUWR
PRINX VRXYLVHMtFtFK VH VP\VORYé&P ]SUDFRYiQtP PRW
REODVWt VRXYLVHMtFtFK V PRWRULFNéP t]JHQtP SRK\E!
GRSO NRYi PRWRULFNi REODVW NWHUp MVRX SUDYG S|
]JP QDPL E\ SRWYUGLOR QH]JE\WQRVW SRK\ERY ERKDWE&F
ODUFRUL 2ND]DNL 7DQHF MDNR NRPELQDFH KXGE
REHFQp YEKRG\ SUR SODVWLFLWX PR]JNX +XGED MH VF
PLQQRVW D SRVN\WXMH WDNp DNXVWLFNRX VWLPXODFL
MDNR V\VWHPDWLFNi OppHEQi PHWRGD NH ]JOHS&HQt
VFKRSQRVWt SURVW HGQLFWYtP KXGE\ +HJGH HW DO
]JDSRMHQt U\WPLFNpKR SRK\EX Y WDQFL MH SURVS &Qp S
L V NRIJQLWLYQt SRUXFKRX 3HDUFH D 6KLPL]X HW |
SUHIURQWiOQt REODVW P$aH E&éW DNWLYRYiQD X MHGL
SRK\E\ Y KXGHEQ SRK\ERYp WHUDSLL ptP& VH JOHSAt F
REODVWt PRJNX 6KLPL]X HW DO &URVV PLPR
WDNp SRK\ERYp DNFL SRXKé&P SR]JRURYiQtP DQL& E\VV
QDXpLOL SRK\E\ NWHUp VOHGXMt &URVV HW DO



SURSULRFHSFH D URYQRYIiKD

+\SRNLQH]JLH VH REMHYXMH S L VHGDYpP ]S$VRE &L
QiURN\ QD XGU&RYiQt VWDWLENEFK SRORK MH& REY\NOH
Y NHP GRFKi]Jt YOLYHP QH]GUDYpKR ]S$VREX &LYRWD
VWHUHRW\S$P Y]QLNX VYDORYp QHURYQRYiK\ QHYKRG
E&Yi Y]QLN IXQNpPQtFK SRUXFK SRK\ERYpKR V\VWpPX
VWUXNWXUIOQtFK ]JP Q +R&NRYi BURSULRFHSFH MD
SRFLWX &H VYRMH W OR YODVWQtP D RYOiIGiP 5ROH W O
MH WpPD pDVWR R]QDPRYDQp MDNR ]W OHVQ Qp SR]QiQf
KUDMH G$OHALWRX UROL S L SOiIQRYiQt S HVQ&FK D NR
URYQRYiK\ D NRQWUROH GUAHQt W OD 5RYQ & XSODW
S HYEFKRYX SRK\ERYE&FK QiY\N$ *KH] HW DO 3URS!I
D RULHQWDFL W OD S L VWDWLFNE&FK D G\QDPLFN&FK [
NRPXQLNDFL RUJDQLVPX V SURVW HGtP &ROOHGJIH HW
VNXSLQ\ E\O\ YtFH ]JiYLVOp QD SURSULRFHSFL QH& QD YL
URYQRYiK\ 3RUX&HQi SURSULRFHSFH E\ WHG\ PRKOD E&
VWDU&tFK GRVS O8FK &ROOHGJH HW DO 6 XHWWHU
REHFQi VKRGD &H SURSULRFHSFH VH VWiUQXWtP VQLA&
IXQNFH KUDMH SUDYG SRGREQ UROL SUDYLGHOQi )$
20LYHLUD NWHUi ]JDKUQXMH FYLpHQt SUR VWDELO
XpHQt SRPiKi XGUARYDW VSUiYQp GU&AHQt W OD D URYQR
]JDP HQp QD SURSULRFHSFL X VWDU&tFK GRVS O&FK WD
VWUDFK ] SiG$ VWDU&tFK GRVS O8FK )HUOLQF HW DO
MH ]iNODGQt IXQNFt Y NDA&8GRGHQQtP ALYRW pORY ND
FHQWUIOQtKR QHUYRYpKR V\VWpPX ] SURSULRFHSWLY
QHUYRYE&FK VLJQiO$ V DQDO&]RX LQWHJUDFH VLJQiOX 3I
QHXURQ\ NWHUp UHJXOXMt VYDORYRX DNWLYLWX 3RV
URYQRYiKX D G\QDPLFNRX URYQRYiKX VWDWLFNi URYQ]
G\QDPLFNi URYQRYiKD Y\X&tYi YQLW QtFK D YQ M&tFK L
RYOLY XMt VWDELOLWX S L FK$]L MDNR SUROtQiQt VH
SRVWXUiOQt NRQWURO\ 'RNRQDOi NRPELQDFH VWDWLEN
E 8Q&P pLQQRVWHP OLGVNpPpKR NDA&GRGHQQtKR 4&LYRWD



SRVWXUiOQt URYQRYiKX SDW t ~QDYD Y N SRKODYt VF
GROQtFK NRQPHWLQ 1HMpDVW ML SRXA&tYDQp PHWRG)\

VWDUZ&tFK RVRE KRGQRWt VYDORYRX VtOX GROQtFK NRC
VWXGLH XNi]JDOD &H SUDYLGHOQi WDQHpQt WHUDSLH V
URYQRYiK\ X VWDU&tFK GRVS O&FK GtN\ ]Y&aHQt OLPLWS
DO GiOH MH WDQHF SUR JOHSAHQt URYQRYiK\ GRS
FKRURERX 'HO &DUPHQ BWiUQXWt P$AH IXQNpQ R
VI\VWpP NWHUp MVRX VSRMHQ\ V SRVWXUiOQt VWDELOLMW
GRFKiJt NH JWUiW VWDWLFNp URYQRYiK\ NY$OL VQt:
YHVWLEXOiUQtKR V\VWpPX VODE&t NRPSHQ]DpQt SV\F
6WHOPDFK :RUULQJKDP , ]JGUDYt VWDU&at OLGp

VP\WORYp GRPpQ NWHUi VRXYLVt V URYQRYiKRX -XGJ
QD NRQWURORYDQp S HVRXYiQt YiK\ YQtPiQt FKRGLGHO
ALURNpPKR SRVWRMH D SO\QXORX ]JP QX W 4LaAW W OD S
GRU]iOQt IOH[L D SODQWiUQt IOH[L 7\WR YODVWQRYV
VHQ]RPRWRULFNp SUYN\ NWHUp S LVStYDMt NH JOHS&HC
]JDMLVWLW WDN SUHYHQFL SURWL SiG$P X VWDU&tFK GR\

6YDORYi KPRWD D VtOD

OHOLNRVW VYDOS$ D VRXYLVHMtFt QHXURPXVNXOiUQt
GUDPDWLFN\ P Qt Y G$VOHGNX VWiUQXWt Y\ND]XMt SR]Y
D VtO\ E KHP VWiUQXWt MH VIQGURP NWHUé VH QD]éYi

6WHIIO HW DO 7R ]QDPHQi aH NDSDFLWD SUR I\]|
GUDKIFK J$VWiYi Da GR YHOPL Y\VRNpKR Y NX |]D S HGSR
YKRGQé VWLPXODpQt SRK\E 9DQGHUYRRUW SURWI

SUHYHQWLYQt VWUDWHILH NWHUp REVDKXMt S LP HQ
INJLFNpPX SR&NR]J]HQt D RPH]HQt DNWLYLW\ X VWDU&tFK
1HGiIYQi PHWDDQDOé]D SRXNi]JDOD QD PRAQRVW ]DSRM
SO\RPHWULFNé WUpQLQN MDNR SURYHGLWHOQRX D EH]:
VWDU&atFK RVRE VYDORYRX VtOX D KELWRVW 9HWURYVNH
]JDSRMXMt SUYN\ |DORAHQp QD VtOH GROQtFK NRQpPHWL



QHMYtFH VH pHUSi ] UHSHUWRiIUX OLGRYéFK WDQF$ 6WX
WDQF$ D J\PQDVWN\ P OL Y W&t VtOX Y QRKRX D OHSA&t G
]JGUDYt DOH QHDNWLYQt YUVWHYQtFL 8XVL(5DVL HW DO

'"HSUHVH D NYDOLWD 4aLYRWD

8 VWDU&tFK GRVS OFK MVRX pDVWp GHSUHVH %RHL
/JHQ]JH :HWKHUHOO L& GORXKR MH ]QiPR &H F
GRVS O&P QiODGX 3LHUFH 3DWH OHWDDQDOE]\
.RFK HW DO OHHNXPV HW DO SRGSRUXMt S HG
VQLAXMH ODUNYV E 1HGiIYQi VWXGLH NWHUi VH ]D
SURNi]DOD &H 737 P$&H E&W SURVS a4Qi RE]JYOidW X F
S HGSRNODGHP MH SUiIFH QD XY GRPRYiQt VL YODVWQtKF
SRK\E .HOOD HW DO 7DQHPQ SRK\ERYE& WUpPQLQN
VFKRSQD PRGXORYDW RGH]YX NRUWL]JROX X VWDU&tFK G
9ULQFHDQX HW DO -HGQtP ] G$YRG$ SURpP WR WD
NWHUi GRNidH JEDYLW ~]NRVWL QHER Y\NUHVOXMH QiC
.DUDJHRUJKLV 3ULHVW 9 UR]JVIKOp VWXGLL NYDO
4H SUDNWLNXMtFt WDQHpPpQt WHUDSHXWL VH VKRGOL &l
ALYRWD SURVW HGQLFWYtP VHEHXY GRP Qt XGUALWH:
INJLFN&FK RPH]HQt D IJNYDOLWQ QtP SV\FKLFNpKR ]JGUDY1
SDUWLFLSDFH 'iOH SRWYUGLOL &H WDQHF UHVSHNWXM}
P$48H SRGSRURYDW QDG ML UDGRVW D SRFLW VRXQiOH:

SRVN\WO SRGREQpP G$ND]\ &H 737 JOHSAXMH NYDO
MHMLFK ]DSRMHQt GR PLQQRVWt S LVStYi N SRFLWX
5DMDJRSDODQ 1HGiIYQé& VIVWHPDWLFNé S HKOHG ]
D VWiUQXWtP GRFKiJt N JiY UX &H Y]KOHGHP N PXOWLGL
VWiUQXWt MH WDQHpPQt WHUDSLH Y\WRFH UHOHYDQWQt
YOLY QD SV\FKRHPRpPQt D VRFLiOQt XND]JDWHOH X VWDU
YE]QDPQ VQL&XMH NOLQLFNp S t]QDN\ VRXYLVHMtFt V
NRPSHWHQFHPL .RFK HW DO



&tOH

+ODYQtP FtOHP WpWR SUiFH MH JMLVWLW ~pLQN\ Wi
QHXURDNWLYQtFK OiWHN NWHUp MVRX SURND]DWHOQ
QHXURJHQH]t D QHXURSURWHNFt X VHQLRUS$ QDG  OHW
MHMLFK NRJQLWLYQt D INJLFNp YENRQRVWL -DNR VHNXGQ
WDQFHP QD NRJQLWLYQt IXQNFH VtOX D I\]LFNRX Y&ENRQ

9 GHENp RWIi]N\

x 0i WHUDSLH WDQFHP YOLY QD VHNUHFL Y\EUDQE&Fk
%'1)"

x 0i WHUDSLH WDQFHP YOLY QD Y&NRQ\ Y WHVWHFK
]JGDWQRVWL"

X -H WHQWR ~pLQHN RYOLYQ Q VWDYHP NRJQLWLYQtF}!

+\SRWp]\

+ODYQt K\SRWp]D

7THUDSLH WDQFHP EXGH PtW VWDWLVWLFN\ YE]QDPQé SR
Y NUYL Y SRURYQiIiQt V NRQWUROQt VNXSLQRX 9éFKR]t -
YENRQRVWL EXGRX VWDWLVWLFN\ YE]QDPQ DVRFLRYIiQ\

6HNXQGiIiUQt K\SRWp]D

7HUDSLH WDQFHP EXGH PtW VWDWLVWLFN\ Yé]QDPQEé
NRIQLWLYQtFK IXQNFt VtO\ D I\]JLFNp YENRQQRVWL Y SR



OHWRG\ D GHVLJQ

7DWR GLVHUWDpPQt SUIFH MH VRXpiVWt UDQGRPL]RYL
QiVOHGXMtFtP LGHQWLILNDPpQtP ptVOHP 1&7 V Qi]Y
7KHUDS\ E\ 'DQFH DQG ORYHPHQW RQ %ORRG ,ULVLQ /HY
RI $JH 6WXGLH E\OD SRGSR HQD JUDQWHP 8QLYHUJLW\
JUDQWHP *UDQWRYp DIHQWXU\ 8QLYHUJLW\ .DUORY\ ptV

'"HVLIJQ VWXGLH

%\OD SURYHGHQD UDQGRPL]JRYDQi W tUDPHQQi MHG(
VWXGLH V SDUDOHOQtP GHVLJQHP 94LFKQL ~pDVWQtFL |
Y MDNpP Y\SOQLOL HOHNWURQLFNé UHJLVWUDpPQt IRUF
~pDVWQtN\ V OLFKE&PL ptVO\ SRJLF NRQWUROQt VH VX
YE]QDPQ&FK VRFLRGHPRJUDILFNEFK UR]GtO$ PHJL GY P
MHGLQF$ PH]L W PLWR SRGVNXSLQDPL Y\P Q QR 7tP E\(
E\O\' S HG ]DKiMHQtP VWXGLH S HVQ VKRGQp FR GR Y NX
UR]G OHQL GR LQWHUYHQpPQt VNXSLQ\ WDQFH 76 ERMF
.6 D E\OL VOHGRYiQL SR GREX pW\ P VtF$ YH VWHMQpP
SUYQt WHVWRYiQt QiVOHGRYDQp WEGQ$ LQWHUYHQ
SURVLQFH GUXKp WHVWRYiQt 76 E\OD [NRXPiQD Y URF
~pDVWQtNX E\O\ Y]DW\ Y]JRUN\ NUYH D E\O WHVWRYiQ
9LQRKUDG)\ SUR NRJQLWLYQt VFKRSQRVWL D QD )DNXOW
INJLFNp ]JGDWQRVWL 93HFKQD P HQt E\OD ]DKUQXWD ¢
QHNRPSOHWQtP P HQtP QHER PDORX QiYAW YQRVWt OH
GLVHUWDDpPQt SUIFH VH ]DE&Yi SRX]JH piVWt WpWR LQWHU"
P HQ YOLY WDQFH 1DG UiPHF 57& VWXGLH Pi WDWR SU
biVW NYDOLWDWLYQt NWHUi YJQLNOD ] DQDO&]\ NOtpRY¢é



1. navsteva ve FNKV: vys. 3. navstéva ve FNKV:
krve + testy pameéti vys. krve + testy pameéti
u dobrovolniki bez TPT
odmena 500 K¢

2. pol. srpna zari — listopad I 1. pol. prosince

2, Eav%tevv = na FTVSi , 4. navsteva na FTVS:
mefeni te€lesného slozeni

meéreni télesného slozeni

2EUiI]JHN yDVRYi RVD 57& Y&]NXPX

(WLFNi NRPLVH

6WXGLH E\OD VFKYIOHQD HWLFNéPL NRPLVHPL )DN
3 tORKD D )DNXOWQt QHPRFQLFH .UIORYVNpPp 9LQRKUL
SRGHSVDOL LQIRUPRYDQé VRXKODV 3 tORKD

&KDUDNWHULVWLND Y]JRUNX

'R VWXGLH E\OL ]D DJHQL TUHNYHQWDQWL 8QLYHU]LV
]JiIMHPFL NWH t E\OL RVORYHQL QD VHQLRUVNpP GQL ND3A
YH VSROXSUIFL V 2EYRGQtP ~ DGHP SUR 3UDKX D URYC
Y S HGFKR]JtFK OHWHFK ~pDVWQLOL Yé]NXPQéFK SURMHI
ELRFKHPLH

7pWR piVWL VWXGLH VH ]~-pDVWQLOR VDPRVWDWQ
LOQWHUYHQFH YPHWQ QIiERUX MH XYHGHQ QD REU LUL\
OHW &iGQp SRK\ERYp RPH]JHQt QL&&t )$ SRGOH U\F
$VVHVVPHQW RI 3K\WLFDO $FWLYLW\ 5$3% 7RSROVNL
GHQQtFK DNWLYLWiFK QRUPiOQt VNYyUH SRGOH RVPLSRC
UR]JOLAHQt VWiUQXWt D GHPHQFH $' &= *DOYLQ HW I
9\OXpRYDFt NULWpPULD E\OD QiVOHGXMtFt QHXURORJLFN



KODY\ FpYQt PR]JNRYiI S tKRGD RSHUDFH PR]JNX QIiGR
RQHPRFQ Qt QHER OppED VFKL]JRIUHQLH ELSROiIUQt SRU
DWG RUJIQRYp VHOKiIQt VUGFH OHGYLQ\ DWG RQONR
OHWHFK QHER SDFLHQWL SR FKHPRWHUDSLL pL UDGLR
SRVOHGQtFK W HFK P VtFtFK XatYiQt NRIJQLWLYQtFK VWL
NULWpPpULHP 9HOLNRVW Y]J]RUNX MVPH JYROLOL D SULRUL

*3RZHU 1D ]JiNODG S HGFKR]tFK |MLaAW Qt MVPH VWD
D VWDWLVWLFNRX YE]QDPQRVW . DV VLORX
E JE
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2EUi]HN 1iERU D SU$E K LQWHUYHQFH

.RQWUROQt VNXSLQD

BWXGLL GRNRQPLOR Y .6 Q OpDVWQtFL E\OL EX

FYLPHEQt VNXSLQX SRGOH YODVWQtKR YEE UX WDQHF Q
SR VNRQPHQt VWXGLH QHER MLP E\OD QDEtGQXWD ILQI
~pDVWQtFL .6 SR4iGiQL DE\ |DFKRYDOL VY$M REY\NO& &l



7DQHpPQt VNXSLQD

6WXGLL GRNRQPLOR Y 76 Q ,(QWHUYHQFH SUREtKD
]it OLVWRSDG PLQXW YH Y\EDYHQp D GRVWDWHPQ
)796 $GKHUHQFH N 77 E\OD

&KDUDNWHULVWLND OHNFt 77

PLQXW 77 Pi HQHUJHWLFNp NU\Wt S HYidaQ DHURE(
USJ]QRX VStdH PtUQRX D VW HGQt LOQWHQ]JLWRX JOREIiC
VYDORYRX DNWLYLWRX

0OtVWR D VWUXNWXUD NDA&Gp OHNFH E\O\ VWHMQp
GRVS O8FK .D&Gp VH]JHQt VH VNOIGDOR ] XYtWiQt Y NUXK
GREX PLQXW SR]JRUQRVW GHFK XY GRP Qt VL YQLW
RVWDWQtPL D V RNROtP SURVW HGQLFWYtP SR]JRURYIiQ
QiVOHGRYDOD ]DK iWt SR GREX PLQXW WEéENDMtFt VH V
]JDORAHQEFK QD Y&YRMRY&FK Y]JRUFtFK SRJRUQRVW E\C
SURVW HGQLFWYtP GRWHN$ SURWDKRYiQt QHER RGSR
LPSURYL]DFH QD ]iINODG U$]QéFK FKRUHRJUDILFNE&FK
U$]QéPL REODVWPL %(66 SR GREX PLOQXW WUDMHNWF
YBUD]JRYp NYDOLW\ SRK\EX IUi]JRYiQt SR]JRUQRVW DNW
E\OD ]DNRQpPHQD PLQXWRYEP INOLGQ QtP GHFK VRXV
UHIOH[t ORWLYDFH N XUpLWpPX DOH LQGLYLGXiOQtPX
IDFLOLWRYiQD QiYUK\ D SR]YiQNDPL |DOR&HQEéPL QD S H
SULQFLSHFK NRPSRQRYiQt pL FKRUHRJUDILFNEFK SDUWL
JUFDGOHQt QDSRGRERYiQt D MDVQp LGHQWLILNDFL ¢
QDYU&HQEFK OHNWRUHP D SRVWXSQ VH XYRO RYDOD F
LPSURYL]DFL '$OHALWRX VORANRX E\OD SHpOLY Y\EUDC



+ODYQt RNUXK\ /0%

9 /0$ MH SRK\E SR]JRURYIQ MDNR ]JP QD VWDYX NW
SRIRURYDW YH pW\ HFK GRPpQIiFK GHILQRYDQéFK MDNR
PHWDNDWHJRULL IUi]JRYiQt /0% VH WHG\ ]DEéYi SR]R
SRSLVRYiQtP Y]JRUF$ ]P Q SRK\EX

.DWHJRUSLRISL\ODRMH piVWL W OD D MHMLFK pLQQRVWL ]R
MVRX SRGNDWHJRULt W OHVQéFK DNFt

.DWHJIJRUMHH QWLOHVQ Q& NRJIJQLWLYQt SURFHV NWHUE&
UHDNFL QD SURVW HGt D |DKUQXMH pW\ L IDNWRU\ YiK>
YOLY SRK\EXMtFtKR VH QD VY W SURVWRU VRXYLVt V
SRIRUQRVW QD SURVW HGt 1DOpKDYRVW MH XND]RYiQD
SRVWRM SRK\EXMtFtKR VH N SURVW HGt D SRXND]XMH QUL
NRQWLQXXP VH GY PD SURWLOHKOéPL H[WUpP\ R]QD}
S tPé QHS tPé pDV QiKOé& SRGUAHQé YiKD OHKNi VLOQ]
~VLOt RIQDpXMt NGH VH SRK\E QDFKi]Jt QD NRQWLQXX P
MH MDNR 6WDY\ 6WDWHYVY D ORWLYDFH N SRK\EX 'ULYH\

.DWHJRULH]BKRY¥YMRH IRUPDOL]JRYDQp SURVWRURYp \
VW HGQt EOtJNi MH REMHP Y\PH]JHQé PR&QRVWPL GR\
NDUWPpP]VNpP SURVWRUX VH VHERX VDPé&P Y MHKR VW HG.
NWHUpP VH SRK\EXMHPH OURYQ G OtPH QD Y\VRNRX C
KOXERNRX QtJNRX ~URYH NGH MVRX SRK\E\ YtFH VYi]
R]QDpXMt FHVWX SR NWHUp VH pORY N SRK\EXMH ] MH
&HQWUIOQt GUIKD SRK\E NWHUé& MH LQLFLRYiQ ] FHQW
GUIKD SRK\E SRGpPO YQ M&tFK KUDQLF NLQHVIpU\ 3 tp¢
FHQWUHP W OHVD D SHULIHULt NLQHVIpU\

.DWHJRUBRSIMXWH JP QX WYDUX W OD 9 UiPFL NDWHJ
NYDOLW\ WYDUX NWHUp VRXYLVHMt V YQtPiQtP SURaAtYI

.DWHJRULH MH]RYW®P NDP Y SRK\EX GiYiPH DNFHQW
IUI]JH MH WR LPSXOV ]DWtPFR N\YDGORYp IUiI]JRYiQt R]Q
IUIJH $NFHQW Y ]iY UX IUi]JH VH QD]éYi GRSDG /DEDQ



%DUWHQLHII ) XQGDPHQWDOV

6 RKOHGHP QD YEYRMRYp SRK\ERYp YJRUFH D Y QiYD
Y\SUDFRYDOD ,UPJDUG %DUWHQLHII VRXERU SRK\ERYE&F
IXQGDPHQWDOV %) %DUWHQLHIlI Y\SRJRURYDOD DGX
OLGp QHXVWiOH SRK\EXMt QHMSUYH MDNR NRMHQFL D S
F\AINOXV 7\WR Y]JRUFH SR]G ML NRGLILNRYDOD MHMt VWX
YJRUFH FHONRYpKR W OHVQpKR SURSRMHQt 3 +DFNQH
SRPRKOD VNU]JH SRUR]XP Qt D Y GRPp YQtPiQt W OD D SR
Y]WDK$P D SURKOXEXMH WDN J]QDORVWL /0$ 9]WDK N VR
SRGSRUXMH RVREQt Y\MiG HQt D SOQRKRGQRWQé& aLYRV
]JDVD]HQ\ GR /0$ SURWR MH SUIFH V W OHP VRXpiVWt V\\
VI\VWpPX D R]QDpXMt VH SDN MDNR /0$ %)

]JP Q\ QHUYRVYDORY&FK YJRUF$ QD ~URYQL DQDWRPI
]JP Q\' Y ~VLOt Y\MiG HQt YQLW QtFK G\QDPLFN&FK SR
]JP Q\ WYDUX Y\MiG HQt XWYi HQt YJWDKX PH]L VHER
]JP QD Y SURVWRUX Y\MiG HQt NU\WWDOLFNp IRUP\ Y

'R WpWR PDWULFH O]JH YVWRXSLW Y NWHUpPNROL ER
DQDWRPLFNpKR IXQJRYiQt RVREQtFK SRFLWRYEéFK D W
DVSHNWS$ SUROtQDMt D ENO\ EUIQ\ Y ~YDKX SR FHORX GRI
XPRa XMt SURSRMLW W OHVQé WUpQLQN V PQRKD REODYV

BULQFLS\ /0$ %)

OSOQp SURSRMO®RMWWOBDMH SURSRMHQpP Y&AHFKQ\ pivVWw
MHGQp piVWL ]P Qt FHOHN 8]QiYDQé Y]WDK PH]L piVV
GLIHUHQFLDFH piVWt WDN LQWHJUDFH FHONX



SRGSRUD 'GIFKKE LQidt aLYRW D SRK\E -GH R I\][LROR
ALYRWQtFK SURFHV$ D WHG\ YHANHUpKR SRK\EX 'HFK R

8]JHPQ ®HP SRVN\WXMH SRGSRUX S$GX SUR E\Wt D SRk
YH Y]WDKX N JHPL D JUDYLWDFL

9YRMRYi MWO®DLAQt W OHVQi VSRMHQt VH Y\WYi HMt S
VWiGLt VSHFLILFNéFK SUR MHGQRWOLYp Ii]JH Y UDQpP Y
GRVStYiQt D IXQJXMt MDNR Y]JRUFH SUR FHONRYp SURSRN
SRXAaLWt D IUiI]JRYiQt SRK\EX SRGOH NRQWH[WX GHQQtFK

=iP U2UJDQLFNp VRXYLVORVWL MVRX RYOLYQ Q\ ]i
QHXURPXVNXOiUQt VI\VWpP -DVQRVW J]iP UX XPRA& XMH
QDSOQ Qt WRKRWR ]iP UX

6ORALBMRVENMH PQRKRVWUDQQé 9 NDaGp SRK\ERYp XC
MHGQD Y F .DaGi SRK\ERYi XGiORVW MH FHOé V\VWpP Y
SUYN\ 7 OR OVLOt 7YDU D 3URVWRU

9QLW Qt YQLMWEQt LPSXOV\ MVRX Y\MiG HQ\ YH YQ Mat |
VY WD ]DVH RYOLY XMH YQLW Qt [INX&daHQRVW 6WUXpPpQ
RGUiat YQ Mat 3RK\E Pi VP\VO

9\MiG HQt NXQNPKt D HI[ISUHVLYQt DVSHNW\ SRK\EX MVR
LQWHIJUDFH GR NRQNUpWQtKR NRQWH[WX Y\WYi t SRK\ER

6WDELOLWBWIRHEL@MULWMWMtFt D PRELOL]XMtFt SUYN\ QHS
HIHNWLYQt SRK\E

1iPDKD J]RWIDFBIKD QiIVOHGRYDQi |[RWDYHQtP MH DNWLY
W OR Y\XatYi N GRSOQ Qt D XGUaHQt YLWDOLW\ SRK\EX

JUIJRYI®RK\E VH G MH YH IUiJtFK 3 tSUDYD D LQLFLDF
IUIJL  .LQHWLFNp HW ]JFH VYDORYp DNFH MVRX QDVWD"
SRNUDpPRYiQt N GRNRQpPpHQt IUiJH B6HNYHQRYiQt VYDO$
SRK\EX G$OHALW Mat QHA VYDORYi VtOD

2VREQt MHGR¥XHEAGRWYW]RU\ VWHMQ MDNR A&LYRW MV
GREURGUXAVWYtP +DFNQH\



9YRMRYi VWIGLD

'6FKIiQMH QHMG3$OHALW Mat DGDSWDFt SR QDUR]JHQt NH 1
SR QDUR]JHQt +LOOPDQ HW DO 'éFKiQt MH SUYQtP
QRYRUR]JHQFH Y\YtMHMt D MH SUR ALYRW QH]E\WQp 'éF
VNU]JH FHOXOiUQt EX NRYp GéFKiQt D QD PDNUR ~URYQ
GéFKiQt WDNp VSRMHQR V JOREiIOQtPL RVFLODFHPL PR
RVFLODFHPL WKHWD 7RUW HW DO S\FKORVW GEéFK
XKOLpLWpKR GLNWXMH VFKRSQRVW |]DSRMLW VH GR H
XPRa XMH I1Ui]JRYiQt SRK\EX L VPU&a"RYiQt D UR]StQiQt
SRVRXYDW SRKV\ERYRX VWUXNWXUX W OD

3XSHpQt UFERMAHXP SHULIHULH MH Y]JRUHF SRK\EX ]DOR
W OD D GLVWIiIiOQtPL SHULIHUQtPL NRQFL W OD UXFH QR
]JDSRMHQ VW HG W OD D SRK\E ] WRKRWR ERGX Y\]D XN
VPUa&"XMt GRYQLW D Y\]D XMt YHQ 7\WR Y]JRUFH SRK\E>
PR VNéFK AaLYRpPpLFK$ NWH t N SRK\EX Y\XatYDMt ]i HQt ¢
SRK\EX SRIRURYDW X OLGVNéFK NRMHQF$ V ORURYéP UH

=DKUQXMH VSRMHQt VW HG SHULIHULH W]Q MDN¢
]DMLA"XMH VWDELOLWX SUR XVQDGQ Qt SRK\EOLYRVWL (

3iWH Qt YVSSRRHMAHQt KODYD NRVWUDp 3iWH Qt YIRUFH MVRX
RV\ MHMtPLA NRQFRYé&PL ERG\ MVRX KODYD D NRVWUp}p
SRK\E GDO&tFK RVRYéFK VWUXNWXU MDNR MH WUIYLFt V
V KRUL]JRQWiOQt URYLQRX D |JDKUQXMt J[INODGQt SRK\E\
ODWHUiIOQt IOH[H 3URSRMHQt KODY\ D NRVWUpH VH SL
P$aHPH SR]JRURYDW Y SR]JLFL NRpN\ D NUiY\ -DNé&NROL
KODYD NRVWUpD

+RPRORJQt KRUUHFGROQt SRORYLQD W OD MH ]DORA&HQ
W OD 9 W FKWR SRK\ERYéFK Y]JRUFtFK VH KRUQt pivW \
]DWtPFR GROQt pivW W OD |DMLa"XMH VWDELOLWX D ORN
URYLQ D MVRX pDVWR V\PHWULFNp QDS tNODG VNRN\ |
SRK\ERYDW Y RSR]JLFL DE\ ]DMLVWLO\ SRFLW URYQRY
SRJLFtFK NG\ VH QRK\ X]HP XMt |J]DWtPFR UXFH VDKDMt (



S L Qtd YiKX GUAt S HGHY&tP KRUQt piVW W OD [DSRMXM
QD UXNRX

+RPRODWHUIiOQWDYRUMHFYi SRORYLQD W OD MH ]DORAHC
VWUDQ\ W OD 9 W FKWR SRK\ERY&FK Y]RUFtFK VH MHGQ
VWUDQD W OD VH SRK\EXMH 7\WR SRK\E\ H[LVWXMt YF
DV\PHWULFNé&PL SRK\E\ 8 ]Yt DW VH WHQWR SRK\ERYé& Y]
D OJH MHM SR]JRURYDW S L SRVNDNRYiQt QHER VNiNiQt 3
KRULJRQWiOQt VOHGRYiQt Rpt NWHUp MH QH]JE\WQp SUR

.RQWUDODWHUIOQt FURVYDOR®I®QIORYYJRMVHKt W OD MH
KRUQt NRQpHWLQ\ V RSDPQRX GROQt NRQpPHWLQRX D |D
Y]JRU\ MVRX HYROXpPQ D YEYRMRY QHMSRNURpPLOHMAtPL
OLGVNp SRK\E\ MDNR MH FK$]H VSLUIOD D RWipHQt 7\V
YHUWLNiIOQt VOHGRYiQt Rpt NWHUp MH URYQ & QH]E\W
&URVVODWHUIOQt SURSRMHQt MH ]DYU&HQtP FYLpHQt Y
%DUWHQLHII S HGSRNOIGDOD &H SUR SOQRX S tSUDYX |
WM VFKRSQRVW S HNUDpRYDW VW HGRYRX OLQLL W OD
SRK\ERYp Y]RU\

%DUWHQLHII D MHMt VWXGHQWL S HGSRNOiIGDOL &H
YIRUF$P D MHMLFK JGRNRQDORYiQtP PRKRX MHGLQFL GR
EHIEROHVWQpKR D S tMHPQ M&a&tKR SRK\EX 7\WR SRK\ER
IRUPIFK WDQHpPQtKR WUPQLQNX D MVRX ]iP UQ ]DKUC
VRPDWLFNéFK SUDNWLN MDNR MH %RG\ OLQG &HQWHULC

1iVWURMH PRWLYDFH N SRK\EX Y\XatYDQp Y 77

ORWLYDFH N SRK\EX VH GGWHR BRMGRHMFRpSXHHMQt S H
-HGQi VH R PRWLYDFL N SRK\EX QHER XpHQt VH SRK\EX
SRGVWDWD Y\SO&Yi ] HIHNWX &H NLQHVWHWLENp EX N\
E&W GUi&G Q\ QHMHQ SHULIHUQ DNWLYQtP SRK\EHP D
&HQWUIOQt SRGUIAG Qt Y\SOE&Yi S HGHY&atP HYRNRYIiQt



XpLWHOHP QHER VL KR P$&H &iN Y\EDYLW WtP &H VL ¢
SRK\E SRK\ERYRX GRYHGQRVW 1iURpPQRVW LGHRPRW
DEVWUDNWQt P\AOHQt D S LP HQRX NRQFHQWUDFL &H"
NUHDWLYQt SURFHV Y\X&tYDQé N S HY]JRUFRYiQt QHXL
NLQHVWHWLFNpKR YQtPiQt D XY GRPRYiQt 7RGG

S HGVWDY SRX]H Q MDNé NRQNWUpPWQ SRK\E DOH S HG
Y\WYi HQt GHO&tFK SRK\ERY&FK FHONS$ LPSURYL]DFt 3L
U$]QEFK ]DGiQt QDLPINUDBH QWEB G OH/@X YEMLPHpPQt LPLW
VFKRSQRVW LPLWDFH MH SDWUQi L X MLQ&FK GUXK$ «
'XUDQWRQ *DXQHW *ROOHU BKL]XND 7FKHU
1 NWHUp ] QDELFK SUYQtFK ~VS d4QéFK LQWHUDNFt VH
1DSRGRERYiQt MH G$OH&LWEP SUYNHP OLGVNpPKR YEYRM
VRFLIiOQt SR]QiYiQt NWHUp QiP XPR& XMH SRUR]XP W P
VGtOHW V QLPL VYp Y GRPp [NX4HQRVWL % KHP Y&YRMH
PDWNDPL D NRMHQFL XWYi HW SR]G M4t VRFLRHPRpPQt IX
RVYRMRYiQt MD]\ND X NRMHQF$ PDWN\ pDVWR POXYt S
]G$UD]QLO\ JYXN\ D SRK\E\ QRY&FK VORY FR& MH EHKDY
1HOVRQ HW DO -DNR OLGp pDVWR QDSRGREXMHPF
SRKOHG\ Rpt GUXKEFK 'XUDQWRQ *DXQHW 9 QD
JUFDGOHQt MDNR MHGQX ] PRAQRVWt SRK\EX WDQFH YH
Y WALQRX MHGHQ YHGH D GUXKé QiVOHGXMH YH VNXSL
GUX]t VH ODGt QD MHKR SRK\E pDVWR SRK\E WDNp Y]QL
UROt D QHQt MDVQp NGH SRK\E Y]QLNi 9 UiPFL S tVWXS
YAHREHFQ X]QiYDQRX S HGVWDYRX &H SR]JRURYiQt pL¢
DNWLYXMH X YQtPDMtFtKR W\Wp& VHQ]JRPRWRULFNp VWU>
SURYiG Qt W FKWR pLQQRVWt &UDLJKHURPSURYL|OHLMW
U\WPLF®%WVRK |MLEMSQRY EFBIFHQRYDQi MDNR QRYp Y\WYi H
VHNYHQFt DNWLYXMH REODVWL GRUVRODWHUIOQt D SU
MVRX REODVWL ]DSRMHQp GR URJKRGRYiQt D PRWLYD
LPSURYL]DFH Y\WYi t SURVWRU QHYHUEiOQt NRPXQLNDF
JHVW MDNR YH ]J]QDNRYp HpL QHER SDQWRPLP  Y\XA&tY
IHRPHNiIYi VH &H Y]QLNQH MHGHQ VSROHpPQE Y&]QDP QH
SUD[H ]DP XMH SRJRUQRVW ~pDVWQtN$ D SRJRURYDWHC
SURp 9\]éYi N S HGV\PEROLFNp IRUP VHPLY]\ NGH P$&t



Y\SUiIY Qt ODVVXPL NGH Y\YVWiYDMt RWi]JN\ D ]$
JRGSRY ]HQp +DUDZD\ 3UD[H ]DOR&HQiIi QD SRK\I
NRIJQLWLYQtFK SURFHV$ D LQWHUVXEMHNWLYQt G\QDPLU
-RKQVWRQH 3 L SRIRURYiQt WDQFH D JHMPpPQD LPE
GR SURFHVX HGLWDFH Y UHIiOQpP pDVH YROED QD FR
VW LK D Y\WYi HQt YE]QDP$ NG\ PXVt RGYRGLW D QHI
KU\ $VDI %DFKUDFK 1DUD )LJXHLUHGR -XOLHQ /DURFKHI

S\WPLRYOLY XMH ELRORJLFNp IXQNFH pORY ND #+ Q
QiGHFK YéEGHFK VWDK\ G ORK\ SHULVWDOWLNX WUIiYLF
SRK\EX MH U\WPXV *ULOOQHU MHQ& MH RUJDQL]RY
FKiSiQ MDNR G\QDPLFNé& pDVRY UR]G OHQé& SRK\ERYé I
VSUiIYQpKR SURYHGHQt SRK\EX 5\WPLFNi VFKRSQRVW M
VSRUWRYQtFK KUiIFK D Pi YE]QDPQé& YOLY QD NYDOLWX D
HW DO (PRFLRQiOQt YQtPiQt KXGE\ Pi Y&]QDPQé
DXWRQRPQt RGH]Y\ QDS ]P Q\ WHSRYp I[UHNYHQFH JD¢
9H VYp VFKRSQRVWL UHJXORYDW I\]JLRORJLFNp PHFKDQI
]iNODGQtP NDWDO\]iWRUHP SUR RUJDQL]JRYiQt VNXSLQ Y
LQWHJUDFH MHGLQFH GR VNXSLQ\ /LGp SRK\EXMtFt V
SURVWRURYRX NRQILJXUDFt VH QDY]iMHP LGHQWLILNX
Y&UD]X SRK\EXMt VH YH VWHMQp G\QDPLFNp NYDOLW Y
7tPWR ]S$VREHP VNXSLQD GRViKQH VP\VOX SUR VROLGD
LPSURYL]DFt VWUXNWXURYDQRX L YROQRX D U\WPHP |
WHPSHP ]P QD WHPSD ]SRPDORYiQt JUIFKORYiQt pDVH
YQtPiP pDV ViP YH GYRMLFL YH VNXSLQ D QDpDVRYiQt
Y\WWWRXSLW ] Y W&tFK FKRUHRJUDILFN&FK FHONS$ SUDFR

'$OHALWRX PRWLYDFt SUR SRKND KRYRER'N (S G\ P \4
SRK\EX MH ]P QD .G\4& VH KE@EHPH QHXVWIiOH SURFK]
9]WDK VSRMHQt MH ]JiINODGHP 3UiY Y SURFHVX QDA&HK
]JW OHVQ QRX H[LVWHQFL 7DWR ]P QD Y4DN QHQt QiKRG
SRK\EXMHPH Y&G\ Y\WYi tPH VSRMHQt Y\WYi tPH Y]WDK
MHGQRWOLYFL D VY WHP 9]RUFH W OHVQé&FK VSRMHQt |
QD&HP W OH VH Y SUS$SE KX QD&HKR U$VWX VWiYDMt Y]RU
VDPD MDNR RGG OHQp DOH &LYp 3RNXG VH MHGQD piV\



VY$M Y]WDK QHER VL YAHFKQ\ piVWL PXVt JYROLW &iGRX
IJNXaHQRVWL + YJWDKRYiQt VH Y UiPFL MHGQRWOLYFH N

SUDFRYDW QD Y WatP NORXEQtP UR]JVDKX 9]WDK\ E\O\ Y
V YQtPiQtP SURVWRUX D VNXSLQ\ D MHGQRWOLYFH Y Q P
]DP HQé QH]DP HQEé NLQHVIpUD DSRG

SRK\EX WDNp ~VSGRW HN\R W LSYIXi M M W HRIBPM3H NRAR VW L P
W OHVQp VP\VO\ .LQHVWHWLFNi VWLPXODFH UR]YtMt S
~]FH VRXYLVt V WpPDWHP NWHUpPPX VH Y KRGLQ Y QXM
SURYi]JN\ PtpN\ NQLK\ REUXp KXOD KRRS &iWN\ 3 HGP
NDWHJRULt NWHUp QiV LQVSLUXMt N SRK\EX MH WR WY
IXQNFH SRK\E S HGP WX HPRFH D SRVOHGQt DOH YHOP
7\WR NDWHJRULH QiP GiYDMt NOtp N WRPX MDN VH SRK\E
VYp W OR 9 W OH VL P$a8HWH KUiW V REURYVNEéP PQRAVW
QDFKiJHW NRQWUDVW\ )\]JLFNp SURSRMHQt WDQHpPQtN$
SRP UQ ~VS 4Qp SURWR&H QH ND&GpPX MH S tMHPQp GF
SURVW HGQLFWYtP S HGP WX RGVWUD XMH XUpLWé& RVW
GRW\N U$]Qp G\QDPLFNp NYDOLW\ MDNR MH SRNOHSiYit
9$EHF SUIFH V GRW\NHP VHEH VDPD MH G$OHA&LWRX piV\
VRXpiVW SUYQt piVWL OHNFH ZDUP XS QHER VH ]JDpOH XN
NUHVOHWH SR VYpP W OH piU\ URJWtUHMWH VL SR W OF
Y\FKi]Jt QHMG tY RG W OD D SDN VH SURSRMXMH VH VY W
SURSRMLW VH VH VHERX VDPé&P D SRWp MLP XPR& XMt S
'R OHNFt SDW t WDNp KUD D KUDYRVW NWHUi Y ~pDVWQ:
WYDUX D SRK\EX US$]QéFK piVWt W OD ORWLYDFL N
FKRUHRJUDILFNp SDUWLWXUNWHUNDUISDWEX®t SHDNWU X
NRPSR]JLpQtPL SULQFLS\ D H&t Y]WDK PH]L VNXSLQRX
/0$ %) VIVWpP$ GR NRPSOH[Q M&tFK FHONS$ 1DS FK$]H
GR VNXSLQ FK$]H Y NUXKX DY KHMQX ]DVWDYRYiQt VH
]JP QD U\WPX D U\FKORVWL FK$]H H[SUHVLYQt NYDOLW
PHQA&tFK VNXSLQNiFK SRX&LWt JHVW QHER DNFt W OD |
Y WALQRX SHYQ RKUDQLpHQé& ~WYDU NWHU@& Pi MDVQ
~pDVWQtFL KOHGDMt YODVWQt VYRERGQpP Y\MiG HQt SRK'
Y UiIPFL GDQé&FK SUDYLGHO GiYi SURVWRU SUR JNRXPiQt



D SRPiKi WDN JEDYLW VH IDYHGHQéFK Y]JRUF$ SRK\EX QH
VL ~pDVWQtFL W tEt VFKRSQRVW UR]SR]QDW NG\ PRKR>
QDVORXFKDMt NG\ MVRX DNWLYQt NG\ QiVOHGXMt QHER

7HVWRYiQt NRIJQLWLYQtFK IXQNFt

.RJQLWLYQt IXQNFH ~pDVWQtN$ MVPH Y\KRGQRWLOL
D QHXURSV\FKRORJLFNp EDWHULH 7HVW\ D GRWD]QtN\ E
YH VWHMQpP SR DGt QD RERX WHVWRYDFtFK VH]JHQtFK D
DE\ VH VQt4LOD YDULDELOLWD KRGQRFHQt 1iYUK D Y\
QiVOHGQp Y\KRGQRFHQt pL S HYRG\ QD SHUFHQWLO\
RGERUQtN$ Y 3BRUDGQ SUR SRUXFK\ SDP WL YH )1.9 %\C
Y4HFK RSDW HQt D GRNXPHQW V SURWRNROHP %DUWRYV

.UIWNp NRIJIQLWLYQt WHV W\

UIWNp NRIJQLWLYQt WHVW\ VH VNSRIGBOLD QRKWYDY
%ULHI $VVHVVPHQW $/%$ 3RMPHQRYiQt REWI]WH\DNMHI
3 WL QHER pW\ piURYp REUD]RHYWS BREXNHHVN®38Gi ] RS
Y W\ R aHVWL VORYHFK SURYHGHQt D QiVOHGQpKR Y\YR
S$YRGQt Y W\ Y&VOHGHN $/%$ FHONRYE& VNRU MH SDN V
PD[ SRpHW GRVD&HQE&FK ERG$ MH D P tS HGHY&tP NU

%DUWRY 'LRQGHW 7HVW 32%$9 VH VNOIiIGi JH ]
REUiIJN$ D MHMLFK QiVOHGQpPKR Y\EDYHQt D ]DSViQt MHM
SDN VOR&HQ ]H GYRX SRORA&HN FK\E\ Y SRMPHQRYiQt D
,QRYDWLYQt $/%%$ D 32%$9 MVRX VQDGQp QD SURYHGH:
QiURPQpP SUR KRGQRFHQRX RVREX MVRX YHOPL NUiWNp

PLQXW D SRX&tYDMt VH N RGKDOHQt PtUQ&FK NRJQLYV
HSLIRGLFNp QHER GORXKRGREp VpP DX WLFNH ESD PWW L p iJIF
REUD]RYi SURGXBRHLPYy®RY & WHVW REUD]FRYp SURGXNF
WHVWS$P VORYQt SURGXNFH D GtN\ WRPXWR WHVWX V



$O]KHLPHURY\ QHPRFL NWHUp MVRX RGOL&aQpP RG E aQeér
MVRX H[HNXWLYQt JUDNRY SURVWRURYp VWUDWHJILFN
WHPSR 6NOiIGi VH ] GYRXPLQXWRYpKR NUHVOHQt REUD]F
VH QHVPt RSDNRYDW JUFDGOLW DQL SRRWRpPLW SRpHW

.RPSOH[Qt EDWHULH QHXURSV\FKRORJLFNéEFK WHVW:!

1HXURSV\FKRORJLFNi EDWHULH E\OD S LSUDYHQD SU
HSL]JRGLFNp EH]SURVW HGQt L NUIWNRGREpP YHUEiOQt Sl
DOWHUQDVBHY QX GHWRIU\ 9HUEDO /HDU@HPIQ 7HVW 56$9/7

9 IDKUDQLpPt MH 5$9/7 MHGQtP ] QHMX&tYDQ MA&atFK
SDP WL D GHViWRX QHMpPDVW ML DGPLQLVWURYDQRX
Y yHVNp UHSXEOLFH MH 5%$9/7 MHGQtP ] QHMYtFH UR]A4t
PHWRGRX SUR NOLQLFNRX SUD[L 3UHLVV HW DO
QiURPQRVW MHOLNR& WHVW\ NGH VSROX VORYD JMHYQ
WHVW\ NGH MH SRGQ WRYé& PDWHULIiO SUH]JHQWRYiQ IR

5$9/7 REVDKRYDO W\WR SRORAN\ 5$9/7 $ RNDPAL'
VH]QDPX VORY DGPLQLVWUiIWRUHP MH WHVWRYDQe& Y\
5$9/7 + N LYND XpHQt pWHQt D Y\EDYRYiQt VWHMQpKR
NUIW 5%$9/7 JDFK\FXMH N LYNX XpHQt NWHUi ]QDpt
YHUEiOQt PDWHULIiO D MH YRGtWNHP SUR RGOL&AHQt QRUI
UHSUH]JHQWRYDQpPKR DPQHVWLFNRX IRUPRX 0.3 pL GHPH|

5$9/7 % LQWHUIHUHQFH DGPLQLVWUIWRU S HPpWH ¢
Y\EDYt ] QRYpKR VH]QDPX FR QHMYtFH VORY 5%$9/7 $
] SUYQtKR VH]QDPX SR LQWHUIHUHQFL 5$9/7 $ RGGIO
VORY SR PLOQXWiFK 5$9/7 MH NRPSOH[Qt WHVW SUR ]
NDAGp Y\EDYHQp VORYR VH |[DSRptWiYi MHGHQ ERG $
OHS&t Y&éVOBGEHWHVMVMYGRYiQt VIPEROS$ | 7KH :HFKVOHU
.., :$,6 ,,;HFKVOHU MH WHVW SUR KRGQRFHQt U\FK
SUDFRYQt SDP W D SRJRUQRVW 7HVWRYDQé& MH Y\]YiQ
QHMYtFH SROtpHN GDQéPL VI\PERO\ SRG ptVOR NWHUp N



YEVOHGHRHWWVRHY W\ 7UDLO OBMLIDDHVW RH VNOIGi ]
biVWt D pDV SRXA&tYi N P HQt SUDFRYQt SDP WL SR]RU
KRGQRFHQt SRJRUQRVWL D U\FKORVWL J]SUDFRYiQt SR]R
bivVWL $ 707 $ OpPDVWQtN PXVt QDNUHVOLW piUX NWHU]
9 piVWL % 707 % ~pDVWQtN VSRMXMH ptVOD D StVPH
D& $ $ DA D4 % DWG 707 % WDN NODGH MHa&W G$U
MDNR MVRX LQKLELFH ]DGiQt ~NROX NRJQLWLYQt IOH[LI
SRKURPDG .RUWWH HHWW DHUEiIiOQt IOXHQFH NDWHJRUI
IRQHPDWLFNp IOXHQFH V SRpiWHDQNW IHEtDPOHQ\ 3 GRIER \/
7HVWRYDQé& Pi E KHP PLQXW\ Y\ MPHQRYDW FR QHM
]Yt DWD D SRWp FR QHMYtFH VORY |DptQDMtFtFK QD MHG (
WtP OHS&t YEVOHGHN

7HVW\ YHUEiOQt IOXHQFH MVRX Y QHXURSV\FKROR
NRIJQLWLYQtKR IXQJRYiQt YHOPL URJ&t HQp . GLVSR]JLFL
VPPDQWLFNi SURGXNFH VORY ] XUpLWp NDWHJRULH QD
]DPptQDMtFtFK QD XUpLWp StVPHQR QDS 3 6pPDQWL
HSLJRGLFNp SDP WL D IRQHPDWLENi YHU]JH YtFH RGSRY!1
VSHFLILPpW ML VFKRSQRVWL DQDOE&]\ KOiVHN +HQU\ H\
SRGPtQNiFK MH S HGP WHP ]iMPX W\SLFN\ FHONRYé& SR
YHUEiOQt IOXHQFH VH WDN VRXVW HGtPH QD SURGXNFL
VWDQRYHQEFK SRGPtQHN 3URULDEWHNWR YNGR D SQH
6 KHLNK <HVDYDJH MVPH SRX&LOL JNUIFHQRX Y
7HVWRYDQé& VXEMHNWLYQ RGSRYtGi DQR QHER QH QD
QiODG\ ytP Y\daat VNyUH WtP MH Y\d4t UL]URR/OBIQSN HVH
IXQNPQtFK DNWLYWLOR X4 =SRVRX]HQt DNWLYLW GHQQt
GHVHWLSRORANRYpP GRWD]QtNX %RG\ VH S HSRptwD
SURFHQWXiOQt VNyUH WtP OHS&t MH VWDY ~pDVWQtND



7TDEXOND 6H]QDP WHVWRYDQéFK NRJQLWLYQtFK IX

'RJQLWLYQt GRPpQ\ D MHMLFK IXQNFH RJQLWLYQt V

SRIRUQRVW U\FKORVW JSUDFRYiQt 707 $ :$,6 ,,,
GORXKRGREi VPpPDQWLFMNiI2RoHESLYRGEFOIQt IOXHQFH VpPD
SDP "

SDP "V RNDPA&LWEé&P Y\EDYHQtP $/%% 32%$9 5%$9/7

SDP " LQWHUIHUHQFH 5$9/7 $

SDP "V RGGIiOHQé&P Y\EDYHQtP 5$9/7 $

XpHQt 5$9/7

HIHNXWLYQt IXQNFH YHUEiOQt IOXHQFH IR
y$35

Hp D MD]\N YHUEIiOQt IOXHQFH IRQHP
VPPDQWLFNI

YL]XRVSDFLiOQt IXQNFH y$35

3R]QiPND 5%9/7 5H\ $XGLWRU\ 9HUEDO /HDUQLQJ 7HVW 707 7UDLO ODNLC

] tHFKVOHU $GXOW ,QWHOOLJHQFH 6FDOH ,,, NyGRYiQt VIPEROS$ $/%%$ $PQ

3RMPHQRYiQt REUIJN$ D MHMLFK Y\EDYHQt y$35 pW\ QHER S WL piURYi RE

7 OHVQp VORaHQt D VYDORYi VtOD

964ND E\OD P HQD SRPRFt S HQRVQpPKR VWDGLRPH
W OHVQp VOR&HQt SRPRFt ELRHOHNWULFNp LPSHGDQFH
.RUHBtOD VWLVBEWODUXN\HQD SRPRFt GLJLWIiOQtKR G\QDF
7DNHL -DSRQVNR SRGOH VWDQGDUGQtFK PHWRG %\OD
3 HG WHVWRYiQtP ~pDVWQtFL DEVROYRYDOL SRG GRKO}
WHVWRYiQL SRGOH VWD Q@GiDUNG L R WIHQAFK | S|RRN@SYENRQ
%HUNRYi HW DO MH VNXSLQD P HQt NWHUi NRPEL
RSDNRYDQp YVWiYiQt |H &LGOH D URYQRYiK\ 3RXAatYi VF
SRVWLAHQt D P$&H SRPRFL S L VOHGRYiQt IXQNFt X VWD



2GE U D S tSUDYD Y]J]RUNS$ VpUD

OpDVWQtFL E\OL XSR]JRUQ QL DE\ VH PLQLPiOQ
QHREY\NOp QHER LQWHQI]LYQt )$ .UHY E\OD ~pDVWQtNS$P
KRG | S HGORNHWQt &tO\ QD SDAL GR YDNXWDLQHURY&
VQDGQ M&atPX VUi&HQt XFKRYiYiQ\ PLQXW S L SRNRMR
NUYH RGG OHQ\ FHQWULIXJDFt S L 1J D f& SR GREX

f& D& GR SURYHGHQt WHVWX . RGKDGX KODGLQ %'1)
HQJ\PRYRX LPXQRVRUEpPQt DQDOE&]X Y pWHpPFH (/,6$% HC
DVVD\ +L3R 033 OLFURSODWH SKRWRPHWHU 3XUJDVHG

$QDOé]D GDW

%\O\ Y\SRptWiQ\ XND]DWHOH FHQWUiOQt WHQGHQFH
YAHFKQ\ SURP QQp S HG LQWHUYHQFt L SR LQWHUYHQFL
QHSDUDPHWULFNé& 0DQQ :KLWQH\ 8 WHVW 3UR WHVWRY
UiIPFL MHGQp VNXSLQ\ EVO SRXA4LW QHSDUDPHWULFN&
WHVWRYiQt K\SRWp]J]\ R YOLYX LQWHUYHQFH E\O SRX&LW
SUR RGKDG YHOLNRVWL Y]WDKX Y&FKR]tFK ~URYQt Y W
JHQHUDOL]RYDQé& OLQHiUQt PRGHO 6WDWLVWLENi Y&]Q

6WDWLVWLENp DQDOE&]\ D JUDI\ E\O\ SURYHGHQ\ SRF

.YDOLWDWLYQt piVW Yé]JNXPX

1D ]DPiWNX YE]JNXPX E\OD ~pDVWQtN$P SRGIQD LQIRL
XNRQPHQt LQWHUYHQFH URJKRYRUS$ YH VNXSLQiFK 'R NY
Y WE&LQD ~pDVWQtN$ 77 &HONHP E\O\ Y\WYR HQ\ GY IRN
~pDVWQtN\ Y PtVW NGH VH S HGWtP NRQDO\ OHNFH )R
LQWHUYHQFH WUYDO\ PLQXW D E\O\ GLJLWiOQ QI



SRORVWUXNWXURYDQ& GHVLJQ 5R]JKRYRU\ E\O\' S HSViQ\
WpPDWD JiMPX %\O\ IJML4"RYiQ\ G$YRG\ ~pDVWL Y SURJU

9 UIPFL WRKRWR KODYQtKR WpPDWX E\OD LGHQWLI
SURVW HGHN FYLpHQt S tQRV SUR J]GUDYt D VSROHpPHQV



9éVOHGN\

.YDQWLWDWLYQt pivVW

RVRE Y\SOQLOR ZHERYé& IRUPXOi D ] QLFK VSO
~pDVWQtN$ MHMLFKA& )$ E\OD | QHMQL&&t )$ SRGO
VWDU&tFK RVRE GR GYRX VNXSLQ 76 D .6 B6WXGLL QL

~pDVWQLOR FHONHP Q 76 Q D .6 Q 3US$SE K VWXG
QD REU 3USP UQé Y N ~pDVWQtN$ E\O OHW ~pDV!
Y]G 0iQt 76 D .6 VH VKRGRYDO\ Y VRFLRGHPRJUDILFN&F
YH YEFKR]tFK KRGQRWIiFK Y 4iGQp ] SURP QQ&FK 7DEXO

2SURWL YE&FKR]tP KRGQRWIiP X 76 GRAOR N Y&]QDP«

S t]QDN$ P HQE&FK SRPRFt *'6 ] “ ERG$ QD “
]D]JQDPHQDOL Y&]QDPQp JOHSEAHQt Y WHVWHFK I\][LENp ]C

PV “ PV D VtOD VWLVNX UXN\ ] “ NJ QD
WHVWHFK VH 76 YE]QDPQ ]JOHSALOD Y H[HNXWLYQtFK IXQ
% ] “ VHNXQG QD “ VHNXQG D Y H[HNXWLYQ't]
IXQNFtFK Y WHVWX 3URGXNFH REUD]JF$ ] S WL D pW\ URY
REUD]F$ 1DSURWL WRPX X .6 GREZOR N Y&]QDPQpPX St

VpUX ] “ QJ PO QD “ QJPODY NRJQLWLYQtFK |

SRNOHVX Y H[HNXWLYQtFK D IDWLFNEFK IXQNFtFK Y WHYV

“ VORY QD “ VORY Y SUDFRYQt SDP WL D SR]RUC

“ SHUFHQWLOX QD “ SHUFHQWLO D Y GRPpQ Sl

] ERGS$ “ QD “ ERG$ 2E VNXSLQ\ VH ]JOHSAL

LQIRUPDFt Y WHVWX :HLV,,, NyGRYiQt VIPERO$ DY&DN S
“ ERGS$

=P QD KODGLQ %'1) Y NUHYQtP VpUX S HG D SR LQW

OL&ALOD PH]JL VNXSLQDPL S NG\ 76 P OD SURWL .6 Y
NUHYQtP VpUX 6WHMQ WDN P OD 76 SURWL .6 Yé]QU
NRIJQLWLYQtFK WHVWS$ 5%$9/7 ™$ N LYND XpHQt S
SURDNWLYQt LOQOWHUIHUHQFH S IRQHPDWLFNi YHUE

s 707 % S D WHVW y$35 S -H ]DMtPDYp



NUHYQtP VpUX VH Yé]QDPQ QH]P QLO\ DQL RG Y@&FKR]tl
VNXSLQDPL 7DE 7DEXOND ]D]QDPHQiYi UHJUHVQt D
XND]XMH YOLY VNXSLQ\ QD Y&VOHGN\ WHVWS$ 3R]JLWL
]JD]QDPHQIQ X KODGLQ %'1) Y NUHYQtP VpUX S D X V
5$9/7 % S 707% S 707% S y$35 S

*'6 S 'UXKé NRHILFLHQW % ]Qi]RU XMH SURP QQp
~URYQ -H ]JGH MDVQi Yé]QDPQi WHQGHQFH &H ptP OHS
WtP PHQ&t JP Q\ SR LQWHUYHQFL QDVWDO\ 7DEXOND D
NWHUp ]Qi]RU XMt UHJUHVQt DQDO&]X YAHFK SURP QQEéF}
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.YDOLWDWLYQt piVW

%\OD Y\EUIQD W L KODYQt WpPDWD 77 MDNR SURVW
YEKRG\ 77 D VSROHpPHQVNpP |[DSRMHQt GtN\ LOQOWHUYHQFL
VH YAHFKQ\ ERG\ QD ~pDVWQtN\ ] RERX IRFXVQtFK VNXSL



OpDVWQtFL XYHGOL &H VH SURJUDPX 77 ~pDVWQL
S tQRV$P ]JHMPpQD NY$OL YQtPDQpPX ]JOHS&HQt SRK\E
SURMHYLOD L Y E 48QpP 4LYRW D JOHS&HQt QiODG\ Gil
SUDYLGHOQé& SRK\E NWHUé& E\O ]JiEDYQé KUDYé VYRER
PRAQRVW EEW YH VSROHpPQRVWL GUXKEFK

9 UIPFL WRKRWR KODYQtKR WpPDWX ~pDVWQtFL XY
JGUDYRWQt S tQRVY NWHUp S LVX]JRYDOL VYp ~pDVWL C
~pDVWQtFL XYHGOL JOHSEAHQ® BHRKKDALMR\VRVEUX 4QRMEL O
NORXE\ D WR FR MVPH WDG\ |DALOL VL P\VOtP &H MH F

ADN Mi MVHP SRFL"RYDOD MDN VH PL PRMH QHPRF
W HED WR UIiQR EROt -i WR YtP QRUPIOQ VH PXVtP KE
SURERX]J]HOD MDNR &H PL QLF QHQt REpDV FR& E\OR -~
SRK\EX E\OR ~abvQé WR &H MH WDN LQWHQ]JLYQt SRPCLC
LPDIJLQDWLYQ W HED WR UDPHQR VH WDN GORXKR
PUWsY é

'DO&t ~pDVWQtFL XYiG Mt &aH PH]L S tQRV\ SUR SV\FK
D GXa4HYQt BR®&RIRFLAW NWHUé WR pORY NX GiYi D DVL
KRUPRQ\ D W\ HQGRUILQ\ NWHUé MVRX SDN WDN Y\SOD)
GREUHM SRBHW XGUAaHQtP SV\FKLFNp NRQGLFH YH VWi t
SUR NRPXQLNDFL V GUXKéPL D PRAQRVW SR iG/BGHNYDSL
VH X]DYtUDMt GR VHEH ptP GiO YtF $ MH WR WDN D VHC
Xa Pi EEW Q NGH VWUDQRX 1HS HNYDSRYDW VHEH D RNI
P O Q MDNéP ]S$SVREHP NRPXQLNRYDW GRNXG NRPXQLN
SODWIRUPX D FtWt VH Y WRP GRE H WDN WR MH VWUDAaC
SURWRAaH WD SV\FKLND VL P\VOtP WDG\ Y WRPWR PRGHO
VL aH VH QHPIiP ]D FR VW\G W -HVWOLA&H FtWtP Q MDNR>
WR GRE H MHVWOL &H ML Y\MiG tP $ GRNiaX W HED WR
G$OHALWE D FtWLW WX HPRFL WRKR SRFLWX SUiY ] WRK
SURALMX NWHUiIi PL Q FR S LGiYi 7R MH WR VL P\VOtP 3
SRGSRUXMH WR WD&\ E\OR KUR]Q PRF

9 Q NWHUEFK S tSDGHFK ~pDVWQtFL SR]QDPHQDOL 3
]GUDYt VSROXBUVRX®YIWR Mi GARSDG QD VRFLiIOQt VIpUX D F



Mi WR FtWtP WDNKOH &H WR MH ] RERX VWUDQ D RSUDYG
YQtPiQOPDVWQtFL GiOH QDS tNODG XYHGOL &H-SURJUDP
VL P\VOtP &H QiP WR WDN\ GRGiYi VHEHGS$Y UX VHEHY G
5R]JIKRGQ VH FtWtPH OtS D VHEHY GRP ML MDNR YtPH &
WDN XUpLW MLP WRZRXNGHOR/ BPWKRGI®\VOHOD &H E\FK |
WDQPLW QHER VH Y\MiG LW SRK\EHP

1 NWH t XYiG OL &H VH QiVOHGQ ]JOHS&LOD MHMLEFK
NDAGRGHQQtKR 4LYRWD S HGHY&tP &aH VH ]JOHS&aLOD U
IOH[LELABBWGIWAH Y DXWREXVH 3R W FK P VtFtFK WDG\ W
UHDNFH GDOHNR JOHS&ALOD WDNA&H DVL VL P\®®tP aH R
VtOX FKFL Q FR XG ODW D SDN I\]JLFN\ WR GRNiaX XG OD
U\FKOH UHDJRYDW pIBOGRWH VR SBR 8 RARHKKQE GRNi]DW W
WR Pi WL P\VOtP &4H SUiY WR FR MVPH WDG\ Mi QHFK
WR YAHFKQR YHGOR WDG\ N WRPX $ WD IRUPD MDNRX N
MH KRGQ G$OHaLwe

7\WR YQtPDQp I\]JLFNp ]JP Q\ VH SRILWLYQ8&KRGSBD]LO\
SUYQtP P VtFL FYLpHQt MVHP SRJRURYDOD Q MDNp ]P Q\
NWHUp MVHP S HG WtP QHPRKOD G ODW MDNR W HED |C
YDQX PL WH X& QHG ODMt WDNRYé& SUREOpP

5HVSRQGHQWL YQtPDOL QD NXU]X MDNR SRJLWLYQt !
NUiIVX D WDNp SRK\E NWHU&-E\GHHYRDRWHQ WK XEEED |
G$OH&LWI A3 HPeaotP R WRP &H WHGD NG\& H[LVWX]
SV\FKLFNé SUREOpP\ WDN WDG\ WHQ SRK\E VSRMHQé& V

1 NWH t JPL RYDOL &H MLP VWRVIWpPSR M QDD R DG RY DMW
0\WOtP &H MVPH VH Y4ALFKQL WDN XYROQLOL &H RSUDYC
E\OR WR EiMHpQp

'iOH SRGRWNOL &H MLP WHQWR SRK\E S LSDGDO Y
YQtPDOL UDGRVW D SRILWLYQt HPRpQt SUR&ALWHN 'DOAt
LQWHUYHGFHWR MDNR YHONEé S tQRV SUR VWDU&KR pOR
LQWHQJLYQ D ]JiIEDYQ WHGD JiIEDYQ HPRWLYQ D WR GI
WR MH SURVW ~8DVQé



5HVSRQGHQWL S LNOiGDOL VYRMH RGKRGOiQt D PR
SRK\EX PLQXW WRPX &H VH SRK\E XVNXWHp RYDO YH
AH WR SRK\E KRGLQX D S$O0 D WR L NG\E\ pORY N GRPI
QHY\GU&t QHER L Q MDNé& MLQé& FYLpHQt -R WR MH WDNI
VH SRK\EXMH FKRGt MHGHQ FYLN ]D GUXKé&P QHER MHGH
WR Y SRGVWDW MH L I\]JL&NWDEK EHNRO DHPAHMRQ S RK\E M
MVPH WR YLG OL &H 'iOISRHKYDOH GPERVAD WR &H VH S
QH GULOHP pBYRWRQMPHR tNDO &H MVHP UiG &H WR C
MVHP WDQHpPQt YQtPDO MDNR GULO $ WDG\ MVHP P O W
NWHUHM P QBPPPREDNOSDG WR QHE\OD QXGD %\OD WR
GULO QHE\OR WR FYLPpHQt MDNR GR Q MDNé&FK NUDMQtF|
VQDKD SR WRP XUpPLWEéP Y&ENRQK ~RDWR/ §&EH R FHRIGDHO L
NRQWH[W LQWHUYHQFH D Y]QLN GREUp SDUW\ VNXSLQ\ I
Y SRK\EX PLQXW D FHONRY ]Y\4R¥DOLP WHVH FKNRBRH 3
W FK MHGLQF$ FR MVPH VH WDP VHa0OL QD ]DpiWNX VH
WDG\ YHOLFH GREUi HQHUJLH -H WR SRK\E KRGLQX D S¥
WDN SURVW KRGLQX D S$0 QHY\GUA&t QHER L Q MDNé& Ml
RGSRXWi RG pDVX D MHQRP VH SRK\EXMH FKRGt MHGH!
WDQFH ]S$VRE SRK\EX &H WR Y SRGV\&DIWD GM B\ A H LYFOND \
INJLFN\ &H MR Y SRK\EX D MH4W WHGD MDNR WHQ NR(
WDNKOH QHIXQJRYDOL

OpDVWQtFL VL WDNWpa& XY GRPRYDOL QXWQRVW ~pD
NRPSOH[Qt FtOHQp QD SHVWUé SRK\E D VYp OLPLW\ V
VDPRVVWBRWQHEXMX VH SRK\ERYDW $ SRK\ERYDW VH U$]Q
yLOL Mi SRW HEXMX N WRPX SURVWRU D VNXSLQX OLGt

3 HNi&NDPL SUR ~pDVW QD KRGLQiFK WDQFH E\O\ S
VWDYX ~pDVWQtND QHER YOLY SURVW HGt GORXKp GRN
Y GSVOHGNX &29," 5ROL KUIOR WDNp PQRA&VWYt MLQ¢
SRYLQQRVWL VSRMHQpP V KOtGiQtP YQRXpDW



'LVNXVH

&tOHP QD&t SUiIFH E\OR |MLVWLW ]GD 77 P$aH RY
VRXYLVHMtFt V SODVWLFLWRX PR]JNX Y]JKOHGHP N URVW
SRUXFK YH VSROHPQRVWL D SURNi]JDW WDN SR]JLWLYQH
~URYQL 9 QD&t 5&7 MVPH ]D]QDPHQDOL &H 77 P OD VWI
QD KODGLQX %'1) Y NUHYQtP VpUX Y SRURYQiQt V NRQW
LULVLQX MVPH YaDN QH]MLVWLOL DQL XYQLW VNXSLQ\
K\SRWp]X &H Y&FKR]t ~URYH NRJQLWLYQtFK D I\]JLFNp Y
VWDWLVWLFN\ YE]QDPQ DVRFLRYiIQ V YHOLNRVWt ~pLQ
SRILWLYQt YOLY 77 QD Y\EUDQp NRJQLWLYQt D I\]LFNp X

+ODGLQ\ HITHUNLQS$ D I\]JLFNi DNWLYLWD

9 QD&t VWXGLL KODGLQ\ LULVLQX ]J$VWDO\ VWHMQp
QD&H QHGiIYQi PHWDDQDOE&]D XNi]DOD &H GORXKRGREi )
NUYL S HGHY&tP X VSHFLILFNéFK SRSXODFt YpHWQ ]GU
L NG\& YEVOHGN\ MHGQRWOLY&FK VWXGLt Y\NDJRYDO\ Y

'RVXG H[LVWXMt pW\ L PHWDDQDO&]\ SRWYU]XMtFt -
QD]QDpXMtFt ~VS aQRVW S HGHY&tP RGSRURYpKR WUpPQL
JHMPpQD X VWDU&tFK GRVS O&8FK S L QiURpPQéFK D SURJ
&RVLR HW DO FR4& MH YH VKRG WDNp V 5DG HW
RGSRURY& WUpPQLQN P$&8H NRQFHQWUDFL LULVLQX ]Yeéal
SRVOHGQt S HKOHGRYRX VWXGLt MH& SRWYU]XMH &H |
KODGLQX LULVLQX X GRVS O&8FK JHMPpQD X SDFLHQWS V
SDN ]Yéat S HGHY&tP RGSRURYp FYLPHQt D NRPELQRYD
5DKLPL HW DO 1D GUXKRX VWUDQX 4LX HW DO GF
YHGH Y 5&7 N Y&]QDPQpPX VQtaHQt KODGLQ\ FLUNXO XN\
1H]P Q Qp KODGLQ\ LULVLQX SR QD&t LQWHUYHQFL WDI
RGSRURY& WUpPQLQN MH SUR ]YéaHQt KODGLQ LULVLQX ¢
WUpPQLQNX ]JDOR&HQD OPLQHN )1'& LULVLQX QD PR]NR
QHGiIYQR D E\O SURNIi]iQ JHMPpQD QD PRGHOHFK $1 5R(



OLGHFK Q NWHUp VWXGLH SURNi]DO\ ]Y&3HQt KODGLQ LU
]JDWtPFR MLQp QHXNi]DO\ &iGQé Yé]QDPQé YOLY 3HNNDO
.LP HW DO 9 WHUDSLL WDQFHP QHQt RGSRURY& WU
SULRULWRX WHUDSLH WDQFHP QHMVRX QDYU&HQ\ Y&ENR
QD KODGLQ\ LULVLQX YOLY 3 HVWR MVPH ]D]QDPHQDOL
%'l) SURWL NRQWUROQt VNXSLQ %\OR ]JMLAW QR &H %
QHXURPXVNXOiIUQtFK IXQNFt E KHP VWiUQXWt X P\at *L
~pLQHN LULVLQX QD PRIJNRYRX DNWLYLWX P$aH Eéw QH
KODGLQ\ %'1) 9LQWYV MHOLNR& ]Y@aHQt LULVLQX
NRUHORYDOR V Y\d4tPL KODGLQDPL %'l) 1LFROLQL HW
NWHU& QHXURQiOQt UHFHSWRU WXWR GUiIKX SR DNWLY
]JGRNXPHQWRYDQp SRJLWLYQt UROL FYLPHQt QD VWiUQRX
FYLPHQt QD KODGLQ\ %'1) Y NUYL < + :DQJ HW DO )DU
%'1l) D I\]JLEFNRX ]GDWQRVWt VWiOH SRP UQ NRQWURYH
VRXYLVHMtFtFK V UR]JSRU\ PH]JL YBVOHGN\ UHJXODFH Q
S HGHY&tP QHVURYQDORVWL VRXYLVHMtFt V KHWHURJH
WUYiQt VWXGLH US$]QéPL LQWHUYHQpPQtPL FYLPHEQtPL
]SUDFRYiQt NUYH SOD]PD VpUXP QHER SOQi NUHY 1DY
Y4DN ]QiPR &H NRVWHUQt VYDO MH VFKRSHQ SURGXNR
NRQWUDNFH S L FYLpHQt 3RGtO NRVWHUQtFK VYDO$ QL
Y4aDN ]$VWiYi QHMDVQé ' S5LEHLUR HW DO 9 GFL
FYLPHQt V Y\SODYHQtP %'1) Y PR]JNX FR& XND]XMH &H
Y\YROIiQD DNXWQtP WM MHGQRUiIJRY&P QHER FKURQL
.QDHSHQ HW DO 0eOOHU HW DO 1HGiIYQi PH
FYLPHQt QH]S$VREXMH UR]GtO Y NRQFHQWUDFL %'1) X V
VH ]Y\ARYDW SR DHUREQtP FYLpHQt QLNROL Y&DN S L
&R VH WépH RGSRURYpKR WUpPQLQNX ODULQXV HW I
]YéaHQt YEFKR]t KODGLQ\ %'1) MH RGSRURY& WUpPQLQN
SURJUDPX X VWDU&tFK GRVS O&FK ODULQXV HW DO
RGSRURYpKR WUpPQLQNX QD KODGLQX %'1l) YpPHWQ ]GU
NDWHJRULt QHJMLVWLOL 'LQRIlI HW DO 7HQWR ~p
VSHFLILFNé 1DYtF E\O\ QDOH]JHQ\ G$ND]\ &8H QHXURSUF
QHS tPR RYOLY RYDW VYDORYRX VtOX WtP &H SRGS
NRPXQLNDFL ptP& |[DEUD XMt VYDORYp VODERVWL QHER |



+XDQJ D NRO 9 QDat VWXGLL VH 76 YE]QDP JOHSAEL
UXN\ D U\FKORVW FK$]H FRA& E\ SRWYUJRYDOR &H Y\a:
]YEAHQRX DNWLYDFt UNFKO&GFK VYDORY&FK YOiINHQ NWH
D YENRQX =RODG] HW DO &LUNXOXMtFt LULVLQ M
VYDORYpKR Y&NRQX X VWDUZ&tFK GRVS O8FK 30DQHO
S HNYDSLYp E\OR |ML3&W Qt &H KODGLQ\ %'1l) MVRX Y\&a
VWiGLX VDUNRSHQLH =GH E\ Y4ADN %'l) PRKOR SOQLW

N QHURYQRYi]H W FKWR PDUNU$ NY$OL ]iQ WOLYpPX VWI
]DMtPDYp &H YH VWXGLL NGH E\O |NRXPiQ YOLY ILWQ]
INJLFNRX ]JGDWQRVW YH VWHMQp Pt H DYaDN YéuD]Qp UF
REMHP PR]JNX 9 SRURYQiQt V E &QRX NRQGLpQt DNWLYL
REMHPX YH YtFH REODVWHEFK PRINX YpHWQ FLQJXOiUQt
D VHQ]JRPRWRULFNp N$U\ D E\O VSRMHQ VH ]Y&3HQtP SOI
DO 8 VWDUAtFK RVRE P$&H E&W YOLY WDQFH QD

]JDKUQXMH NUHDWLYLWX D VEFKRSQRVW VRFLiIOQtKR FKF
]JY\3XMH QHXURWURILEFNRX DNWLYLWX %'1) YtFH QH& MLC
HW DO

1i0DGD

9 Qbat VWXGLL ENO SRJRURYIQ YéE]QDPQé SRNOHV ER
X VWDU&atFK GRVS OFK X 76 Y NRQWH[WX SRpiWHpPpQt ~UF
JOHS&HQt QiODG\ 1D&H VWXGLH MH WDN YH VKRG VH
NRQNUpWQ MyJD ]JOHS&XMt QiODGX &UDPHU HW DO
GHSUHVH X VWDU&atFK GRVS OéFK ~pDVWQtFtFK VH S tPF

9 GtOptFK VWXGLtFK E\OR NRQNUpWQ SR]JRURYIQF
VIQGURP\ X VWDUA&tFK RVRE ]Y\aXMH VRFLiIiOQt LQWHUD|
VHQLRU\ ODFKDFRYD HW DO SRGSRUXMH GXaHYQt
DO QHER VQLA&XMH QHJDWLYQt HPRFH X VWDUAatF
SRWYU]XMt &4H KODGLQ\ %'1) Y NUYL QHJDWLYQ NRUHO>
oLGt 6HUUD HW DO D &H VLJQiOQt GUIK\ %'1) VH PF
ODWLQ 'DGNKDK 1Laat NRQFHQWUDFH %'1) Y



]JD]JQDPHQIiQ\ X VNXSLQ VWDU&tFK GRVS O8FK V GHSUHVL
HW DO

.RIJQLWLYQt IXQNFH

9 QDat VWXGLL MVPH GRORALOL &H Y&VOHGN\ Q NF
Y&]QDPQ ]OHS&ALO\ RG Y&FKR]t ~URYQ D WDNp VH SR]
Q NWHU&FK NRJQLWLYQtFK GRPpQiFK D WR NRQNUpWQ
SURVWRURY&FK IXQNFtFK 1D&H VWXGLH WDN SRWYU])
VIVWHPDWLFNEFK S HKOHG$ NWHUp XNi]DO\ &H WDQHpC
SUR FHONRYRX NRJQLFL QHER Pi SRJLWLYQt GRSDG\ QD
MVRX SDP " D H[HNXWLYQt IXQNFH )RQJ <DQ HW DO
SRWYU]XMH PRAQRVW &H H[HUNLQ\ PRKRX E&W PHGLiW
FYLPpHQt QD NRJQLWLYQt IXQNFH %XFKPDQ HW DO

J)DUUXNK HW DO 96]QDPQé& UR]GtO YH Yé&VOH
IXQNFt PH]JL VNXSLQDPL SR 77 WDN PRKRX SRWYUJRYDW
PRWRULFN&FK GRYHGQRVWt NWHUp MVRX YtFH S HGYtC
YDULDELOQ |]DP HQéP SRK\E$P QDS E K QHER Ki]H
GRYHGQRVWL |[DKUQXMt Y\d4t ~URYH VORALW NRRUGLQF
D P QtFtP VH SURVW HGt 3 tNODG\ WDNRYp )$ MVRX PtpR
*HQWLOH .UDIW HW DO .RRUGLQRYDQp SRK\I
NWHUp Y\YROiYDMt SUDYG SRGREQ VRXYLVHMt V NRJQL
Y\&DGXMt L VFKRSQRVW JSUDFRYiYDW YL]XiOQt D SURVW
H[SHULPHQWiOQt VWXGLH VH VWDU&tPL GRVS O&PL NWH
Y UHDNFL QD MDNé&NROL W\S WDQHpPQtFK LQWHUYHQFt ¢
VWXGLt pDVWR WUSt PHWRGRORJLFN&PL QHGRVWDWN\ D
]GD WDQHF P$aH |D ]YEaHQt QHXURSODVWLFLW\ Y PR]NX

+DFNQH\ HW DO .DWWHQVWURWK HW DO
+R]XPL

3DbpP "



9 QD&t VWXGLL MVPH SR LQWHUYHQFL ]D]JQDPHQDOL
.6 NRQNUpPpWQ Y GRPpQiFK YHUEiOQt SDP " Y SRORA&FH
S HYHGHQR QD SHUFHQWLO\ D SURDNWLYQt LQWHUIHUH(C

5$9/7 ]JDFK\FXMH N LYNX XpHQt NWHUi ]QDpt VFI
YHUEiOQt PDWHULIO D MH YRGtWNHP SUR RGOL&HQt Q
VWiUQXWt UHSUH]JHQWRYDQpPKR DPQHVWLFNRX IRUPRX |
*HRUJL 96]QDPQ RGOLAQEé& YEVOHGHN PH]JL VNXSL
ERG$ QD SHUFHQWLORYé& VNyU SRGOH pHVNEFK QRUHP
LQWHUIHUHQFL SUR ML& G tYH QDXpHQp LQIRUPDFH 9¢
]JY\GXMH VY NHP NG\ MH REWt&aQ Mat XGUAHW VL QRY QT
1ia YBVOHGHN P$8H EéW ]S$VREHQ ]DSRMHQtP VRPDWLI
VWUXNWXU\ YAHFK OHNFt 9 URFH YH 9LUJLQLL Y GF
SRK\EHP D WDQFHP DY REODVWL WDQFH Y\YVWiYDMt Qi]
D VSHELILpW M&at YEJNXP MDNR MH SUiY SRURJXP Qt D
YEINXP WDQFH Y]JKOHGHP N WRPX &H LPSURYL]DpQt S
RGKDOLW SRYDKX QDALFK NRJQLWLYQtFK SURFHVS$ $VI
IDURFKH /LVD 1HOVRQ %\OR QDS JNRXPiQR M
SURA&tYiPH V RVWDWQtPL P$8H Y\YRODW YQLW Qt PRWLY
NWHUi SRGSRUXMH QHER GRNRQFH XU\FKOXMH XpHQt VH
7tP S LVStYi N SRFLWX VRXQiOHALWRVWL NWHU& P$AH )
S LLPSURYL]DFL D MH SUR WDQHF YHOPL S LUR]JHQ& +L|

([HNXWLYQt IXQNFH

76 Y\ND]JRYDOD SR LQWHUYHQFL WDNp Y&]QDPQ Ot
KRGQRWiP D RSURWL .6 Y GRPpQ H[HNXWLYQt IXQNFH F
'iOH Y WHVWX 707 $ E\O Y&]QDPQé& SRIJLWLYQt UR]GtO PH]
OHQWiOQt IOH[LELOLWD MH pDVWR VSRMRYiQD V PHQWiO
bL S HStQDW PH]L U$]QéPL SUDYLGO\ ~NRO$ D RGSRYtG
YtFH NRQFHSW$ VRXpDVQ D S HVRXYDW PHJL QLPL YQL\
VH SUR R]QDpHQt MHGQp ] HIHNXWLYQtFK IXQNFt &RRSH
]iNODG DGDSWLYQtKR D IOH[LELOQtKR FKRYiQt 3LDJHW
WDQHF ]DOR&HQé& QD LPSURYL]DFL SRPiKi JOHS4LW SR]



IOH[LELOLWX X VWDU&atFK GRVS OéFK NGHaAWR MLQp SU
SiG$ WDL pL QHP O\ QD S HStQiQt SRIRUQRVWL aiGQé Y
PHQWIiIOQt IOH[LELOLWD E\OD VSRMHQD VH ]JKRUGHQRX U
UL]JLNX SiG$ X VWDUAatFK RVRE D YEVOHGN\ Y FHONRYp NI
N HKNRVWt %ULJROD HW DO

1D&H LQWHUYHQFH XNi]DOD SR]JLWLYQt UR]JGtO PH]L
IOXHQFH NWHUiI WDNp Y\SRYtGi S HGHY&atP R ~URYQL HJ
IDWLFNéFK NRQNUpPpWQ R RUJDQL]DFL D VWUDWHJLI
UHSUH]HQWDFt R LQLFLDFL D R LQKLELFL RGSRY Gt 'tY
VORY YH IRQHPDWLFNp YHUEiIOQt IOXHQFL V 707 $ L 70°
QDOH]HQé Y]WDK MH ]J]RGSRY GQé ]D SURP QQRX NWHU
SVI\FKRPRWRULFNéP WHPSHP D U\FKORVWt NRJQLWLYQtI
W FKWR WHVWHFK MVRX G$OHAaLWp QHERW E\OR J]ML&a&W
SUIiY VFKRSQRVW UR]G OHQp SR]JRUQRVWL D S HVRXYiC

~NRO\ 9HONRERUVNI &R VH WéNi HITHUNLQ$ NRQNU
YOLYHP QD IDWLFNp IXQNFH SURVWRURYp VFKRSQRVWL

JHUULV HW DO 1DYtF VWXGLH SRWYU]XMt SR]L)
NRJQLFt D HSL]RGLFNRX SDP Wt . VWHU HW DO 7D

SURND]DWHOQ SRGSRUXMH VRFLiIOQt |IDSRMHQt VWDUatl
VSRMHQR V OHS&tPL NRJQLWLYQtPL YEVOHGN\ )UDWLJO]|

=UDNRY SURVWRURYp IXQNFH

96VOHGN\ WHVWS$ y$35 SR LQWHUYHQFL YH YL]XRVSE
SRILWLYQ Yé]QDPQ OL&LO\ RG .6 7HQWR Y&VOHGHN
NRIJQLWLYQt IXQNFH ]JHMPpQD SUiY QD SURVWRURYp YQ
Pi S t]JQLY& YOLY QD U$]Qp W\S\ YENRQS$ X OLGt D JYXN V¢
S HQRV LQIRUPDFt GR PR]JNX MHGQDN LQLFLXMH NRJQL
]JYt DWHFK NWHUp E\O\ Y\WWDYHQ\ S$VREHQt KXGE\ VH
%'1) Y GRU]IOQtP KLSRNDPSX D WtP GRAOR N JOHS&HQt \
'LQJ HW DO 6WXGLH JNRXPDMtFt SRJLWLYQt YOL
SRWYUGLO\ YOLY WDQFH NRQNUpWQ QD SURVWRURYRX



&HONRYiI NRJQLFH

2EHFQ O]H tFL &H Y GHFNi OLWHUDWXUD QD]QDpXI
Y LQOWHOHNWXiIOQtFK VRFLiIOQtFK D I\]JLENEFK DNWLYL
Y NRIJQLWLYQtFK WHVWHFK 7HL[HLUD ODFKDGR HW DO
RPH]JHQé& Y&]NXP ]DP HQé QD ~pLQQRVW YUR]JHQE&FK SR
IN]JLRORJLL PRIJNX &KDWILHOG %DUU +ODYQt SUil
VRXYLVORVW PH]L SRK\ERY&PL Y]JRUFL NYDQWLILNRYDC
YD]JERX QD HPRFLRQiIOQt Y\MiG HQt QHER H[SUHVLYQt NY
9 QHGIYQp GRE E\OD /0% Y NRPELQDFL V (OHNWURHQF
QHUYRYE&FK VLIQDWXU VSRMHQ&FK V H[SUHVLYQtP OLGV]
9H VURYQiQt V WUDGLpQt )$ VH XNi]JDOR &H SRK\ERYp S
MVRX ~pLQQ Mat L S L JOHS&ARYiQt NRIJQLWLYQtFK SURE
SRUXFKRX 6 .LP &R VH WépH SURSRMHQt QHUY
HPRFHPL WXWR WHRULL QHUR]JOXpPLWHOQRVWL SV\FKp

-HKR Qi]JRU\ MVRX Y VRXODGX V 3LDJHWRYVNEPL NR
REUD] W OD MH XUpRYiQ PRWRULFNRX DNFt ptP& Y\WYi t
aH ND&Gi HPRFH VH XND]J]XMH Y SRVWXUiOQtP PRGHOX
VSRMHQ V FKDUDNWHULVWLFNEPL ]P QDPL Y SRVWXUiO(
SRK\E P$aHPH SRXA&tW MDNR S tNODG MHYX SURSRMHQt
XYRO XMt KQ Y VYDORYp QDS Wt VH JY\&XMH 2ERXVP
HPRFHPL WDN VGtOt VSROHPQRX SRGSRUX ] Y GHFNpKR L

5HKIHOG HW DO ]D]JQDPHQDOL YOLY RE]YOi:
WDQHpPQtKR SURJUDPX Y Q P4 VH VWDU&t GRVS Ot PXVH
FKRUHRJUDILH QD SOD]PDWLFNp KODGLQ\ %'1) SR WDQ
VWUXNWXUIOQt ]JP Q\ QD PR]JNX RSURWL ILWQHVYV WUpPQL
VNXSLQ\ VH JOHS&ELO\ Y REODVWL SR]JRUQRVWL D SUR\
VNXSLQRYp UR]GtO\ VH QHSURMHYLO\ 5HKIHOG HW DO

$GKHUHQFH D NYDOLWDWLYQt piVW Y&]JNXPX

'$ND]\ ] S HGFKR]JtFK S HKOHGS$ D PHWDDQDO&] XNi]l
]GUDYt VWHMQ ~pLQQé D Q NG\ L ~pLQQ Mat QH& MLQp W



HW DO 1DaH [MLAW Qt VH VKRGXMt V S HGFKR]JtPL
YKRGQRX IRUPX )$ SUR VWDUZ&t GRVS Op V Y\WRNRX PtUF

3RGREQ L PtUD DGKHUHQFH E\OD Y QD&at VWXGLL Y
WDNp Y VRXODGX VH VWXGLt %ULWWHQ HW DO NG
KRGQRWLOL WDQHPQt LQWHUYHQFL NODGQ D ]D]JQDPHQ
.RQNUPWQ ]Y&3d3HQt SRK\EOLYRVWL D IOH[LELOLW\ D W
NYDOLWDWLYQt VWXGLH Y VRXODGX V QDALPL JML&AW Qt
LQWHUDNFt UDGRVWL ]Y&&dHQt VHEHGS$Y U\ SRFKi]JHMtFt
MDNR JSURVW HGNXMtFt IDNWRU\ YOLYX WDQFH QD I\]LF}!
VWDU&t OLGp XYiG OL &H VH GtN\ WDQHpPQtPX SURJUDPX
5RQ]L HW DO 1D4H NYDOLWDWLYQt ~GDMH Y VRXC
4H XVQDG XMtFtPL IDNWRU\ SUR ~pDVW Y 77 MVRX P
SRGPtQNiP VWDU&tFK GRVS O&FK D UR]JPDQLWRVW KXGE\
YOLY NYDOLW\ Y&XN\ D VNXSLQRYé& FKDUDNWHU SURJL
SV\FKLENRX SRKRGX YH VWi t D S$VRELW SURWL RVDP O
6IUNIP | QHER ]PL RYDO\ SRJLWLYQt YOLY WDQFH Q
GRVS O8FK 3UHGRYDQ HW DO D PR&QRVW DNWLY
ORWLYDpPQtPL IDNWRU\ SUR GRGUARYiQt GRSRUXpPHQpPKR
QH]JiYLVORVWL XGUAHQt VRXpDVQpPKR JGUDYRWQtKR V'
]JGDWQRVWL 3 HNidaNDPL SUR ~pDVW SDN P$&H Eéw ]K
PRWLYDFH QHS tMHPQp [NXG3HQRVWL ] S HGFKR]tFK VNX
GH *URRW )DJHUVWU|P

ILPLWDFH VWXGLH

1i4& VWXGLMQt YJRUHN WYR LOD UHODWLYQ ]GUDY:i
GX&HYQt L I\]JLFNp NRQGLFL V Y\44t GRVDAHQRX ~URYQt Y
VWHMQ MDNR SRP UQ PDOé& SRpHW ~pDVWQtN$ D YEUD](
YOLY LOQOWHUYHQFH QHSURMHYLO YH Y&HFK NRJQLWLYQt
Qt]JNp FLWOLYRVW Q NWHUEéFK Y\EUDQ&FK WHVWS$ SUR R(
SURFHVHFK X WDNWR Y]G ODQpKR D PRWLYRYDQpKR Y
Y\WWRNpPX SRpPWX GRVD&HQt VWURSRYpKR HIHNWX Y Q NW



QDS X P HQt URYQRYiK\ QHER X WHVWX NUHVOHQt KRC
Y\ DGLW

9é]QDP D DNWXIiOQRVW SURMHNWX

9H VY W NWHUé& LQNOLQXMH N L]JRODFL VWDU&tKR
XP OHFNéP H[SUHVLYQtP VNXSLQRY&P SURMHY$P MDN
2E]YOiaW VWDUZ&t VNXSLQ\ RE\YDWHO PRKRX WUS W ]W
QHGRVWDWHPQpPX NRQWDNWX V RNROtP 3URMHNW Pi |
REODVWL JHURQWRORJLH QHER" ] YEINXPX Y\SO&Yi &H \
SUR VWDUZ&t GRVS Op V DGRX S tQRV$ QHMHQ SUR ]GL
VRE VWDpPQRVW D SRGSR LW DNWLYQt VWiUQXWt GtN\ V
S HGSRNOIiGDW YHONé& S tQRV SUR VSROHPQRVW JHMP¢
WDQHpPQtFK OHNFt NWHUp EXGRX ]JDKUQRYDW SR]QDWN\
NWHUp VH ]DNOiGDMt QD QHKLDUFKLFNpP JS$SVREX XpHC
MHGLQFH 7\WR SR]J]QDWN\ D SR]QDWN\ QDAHKR Y&]NXF
WX]JHPVNE&FK D PHJLQiIURGQtFK RGERUQ&FK DNFtFK D ]JYH
PDVRSLVHFK D SRGSR LOL WDN P\GOHQNX SURVS aQRVW]



=Y U

H ]DMtPDYp JMLVWLW NWHU& W\S LOQWHUYHQPQtKR
DNWLYLWX QHMOPpPSH S$VREt QD ]JP QX XUPLWpPKR H[HUN
YPVW N QiYUKX S HVQ Y\SUDFRYDQé&éFK LQWHUYHQpPQtFK
WDNRYé& SURWRNRO LQWHUYHQpPQtKR SURJUDPX NWHU
YENRQQRVWL QHER SUR SUHYHQFL XUpLWpKR W\SX NRJ
NRQNUpWQt SRSXODFH ([HUNLQ\ S HGVWDYXMt VNY Oé
NRPSOH[Qt Y]JWDK PH]L I\JLENRX DNWLYLWRX D |JGUDYtP
SUR]NRXPDW REMHYXMtFt VH G$ND]\ QD]QDpXMt &H HJI
JOHSERYiQt NRIQLWLYQtFK VFKRSQRVWt 'RVXG VH MHGC
KODGLQ\ H[HUNLQS$ Y NUYL SR GYDQiFWLWE&GHQQt WHUDS
1D4H YEVOHGN\ QD]QDpXMt &H H[HUNLQ\ PRKRX E&W PR
P$&H KUIW G$OHALWRX SR]JLWLYQt UROL Y NRQWH[WX N
]JGDWQRVWL X |GUDY&FK VWDU&tFK GRVS O&FK =iURYH
VWDU&t GRVS Op S tVWXSQé&P SURJUDPHP NWHUé& Ui
SRJRURYDQ&P EHQHILWS$P Y REODVWL VRE VWDpPQRVWL |
D WDNp Y Q NROLND SV\FKRORJLENEFK XND]DWHOtFK M
VRFLIiOQt DQJDARYDQRVW 1D&H VWXGLH VH WDN S LGi\
GRSRUXpXMt WDQHF MDNR QHIDUPDNRORJLFNé& VOLEQ®&
SRGSRUXMt GDO&t YE]JNXP NWHUE& E\ VH P O |DP LW QD
YOLYX QD PR]JHN QD PROHNXOiIUQt ~URYQL 1id WDQHpQt
LOQWHUYHQFH QD SRGSRUX I\]JLFN&FK L NRIJQLWLYQtFK IX
INJLENp DNWLYLW



/ILWHUDWXUD

$GWD RUJ $ERXWB'07 $ ' 7 $ $ GDQFH PRYHPHQ'
$PHULFDQ 'DQFH 7KHUDS\ $VVRFLDWLRQ $ERXW GDC
DGWD RUJ $ERXWB'07

$KOVNRJI - ( *HGD < ( *uDlIlI 5DGIRUG 1 5 3SHWH
H[HUFLVH DV D SUHYHQWLYH RU GLVHDVH PRGLI\LQJ V
OD\R &0OLQLF 3URFHHG:QJV
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*DPVW $ +ROW]PDQ ' O -DJIXVW - SHWHUVHQ
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GLVHDOJKHLPHUYY 'HPHQWLDR 7KH -RXUQDO RI WKH

+

$OEUHFKW ( 6FKHULQJ / %XFN ) 9ODFK . 6FKREH
6 ,ULVLQ 6WLOOORCCHWAXOIDVKDOH\RBEKMWLAVP =+
$ONDGKL . $ ([HUFLVH DV D 3RVLWLY¥ROHRFROIDOMW F

1IHXURELRR®@®J\ ,VVXH

$ORQVR 0 9LDQQD 0 5 0 'HSLQR $ 0 OHOOR H 6R
* 9LROD + 3LWRVVL ) ,]JTXLHUGR |, OHGLQD
HYHQWV LQ WKH UDW KLSSRFDPSXV DUH UHTXLUHG |
IRUPDWILLRSRFDPSXV +

$OSHUW 3 7 OLOOHU 6 . :DOOPDQQ + +DYH\ 5 &
% .RGDQGDSDUL . 7KH HIIHFW RI PRGLILH
FRIQLWLRQ DQG PRREBXQROGRHUWMKGXSOPMWULFDQ $VVF
3UDFWLWLRQHUV

$PDQDW 6 6LQDHL ( 3DQML 0 ORKDPPDGSRU+RGNL
$VDGLPHKU + )DUDURXHL 0 'LDQDWLQDVDE $
WULDO RQ WKH HIIHFWV R ZHHNV RI DHURELF U]
WUDLQLQJ RQ WKH VHUXP OHYHOV RI URWQWWHQV LD
3K\WLRORJ\



$VDlI %DFKUDFK 1DUD )LIJXHLUHGR -XOLHQ /DURFKH /LV
7TRIHWKHU 'DQFH ,PSURYLVDWLRQ DV D )UDPHZRUN IR
/IHDUQLQJ 3YRFHFPLHFH 2XYHUWH

$WKHUWRQ 3 - SKLOOLSV % ( *UHHN JRGGHV
HI[HUFLVH RQ LULVLQ7KIH& RXUARPDRIV3IK\VLRORJ\ 3
%DEDHL 3 $]DUL + % ([HUFLVH WUDLQLQJ LPS

ROGHU DGXOWY D QDUUDWLYH UHYLH?Z )RIRIQYWLGHIXYF H(
+XPDQ 1HXURVFLHQFH

%DOGXFFL 6 6DFFKHWWL 0 +D[KL - 2UODQGR * 'f|
3XJOLHVH * 3K\WLFDO H[HUFLVH DV WKHUDS\
'LDEHWHVY OHWDEROLVP 5HVHDWFK DQG 5HYLHZV 6

%DUGH < $ (GJDU 7KRHQHQ + 3XULILFDWLR
IURP PDPPDOLIZEBE EIWDLQRXUQDD

%DUUHWW / +HQJL 6 3 %DUWRQ 5 $ ([SHU\

HPERGLHG VRFLDO FHIDORVRSIKRWRBAVILWDQVDFWLRQV R
RI /RQ6RQLHY % %LRORJLFDO 6FLHQFHYV

%DUWRA $ ,QRYDWLYQt D S$YRGQt pHVNp NRJIJQLW
$VVHVVPHQW D 3RMPHQRYiQt REUiIJN$ D MHMLEK Y\E
GLDJQRVWLFH NRJQLWLYOUEKFERDXFAKRD3IGBAHQFt

%DUWRA $ 5 0 7HVW\ D GRWD]QtN\ SUR Y\&HW RY
VRE VWDRQRODNL IURQWD
%DUWRA $ 3DPDWXMWH QD 32%$9 + NUIWNé WHYV
Y\EDYHQt VORX&tFt NH YpDVQpPX JNiAXUWRO RRIH ISWRY K
6XSSO
%DUWRA $ 'Y S$YRGQt pHVNp [NRX&N\ N Y\&HW HQ

ILIKW DQG %ULHI $VVHMWPNHQW 6RBHQVNI 1HXUR
I1HXURFKLUXU4LH

%DUWR& $ DQG 'LRQGHW 6 7THVW $PQHVLD /LJKW
GUXKi YHU]H D RSDNRYDNQD Y\@RWHKYMINi 1THXURORJLH D

+

%DVVR - & 6DW\DO 0 . 5XJK 5 'DQFH RQ WKF
,OWHU %UDLQWRQMKWHRIQ\ LQ +XPDQ-DAXDRVFLHQFH
%DWVRQ * 3URGW HRHDSWLIRRQDO $VVRFLDWLRQ IR

6FLHQFH



%HDQ - 5H\ DXGLWRU\ YHUED@ P HFDBOHGLDIWR VWO
1IHXURSV\FKR@RJ\

%HNLQVFKWHLQ 3 &DPPDURWD 0 ,]JTXLHUGR |, OHG
DQG PHPRU\ IRUPDWILHRQUBQBLWY® RU B W

%HOYLUDQOL 0O 2NXGDQ 1 .DEDN % (UGR=DQ 0
UHODWLRQVKLS EHWZHHQ EUDLQ GHULYHG QHXURWUF
HQGXUDQFAKIHWXOMMAHWQ DQG 6SRUWYVPHGLFLQH

%HUJHU 0 5 '‘DQFH PRYHPHQW WKKHHU BBEIIW S LK [
SV\FKRWKHRWD S\ ,VVXH
%YHUFKLFFL O IXFFL * 'L 5XVVR ) %HQHILWYV

DJLQJ EUDLQ 7KH UROH RIRKHIH BOW IR R QMR WROW B
%LRORJLFDO 6FLHQFHVY DQG OHGLFDO 6FLHQFHYV
%HUNRYiI 0 7RSLQNRYiI ( OiGORYi 3 .0iQ - 90ODFKF
H.UIWNi EDWHULH SUR WHVWRYiQt I\]JLFNp |GDWQRVWL
WHVWX X VWDUAatFK RYRE WUyQHYV NPpNDRHISYX\EYQL FH

%HUURO & ) 7KH QHXURSK\VLRORJLF EDVLV RI
GDQFH PRYHPHQW WKHUDS\ $PHULFDQ -RXUQDO RI 'D
%HUURO & ) .DW] 6 ©6 '‘DQFH PRYHPHQW WKH

LQGLYLGXDOV VXUYLYLQYPHUHYHAD® KRDPOUX DQ MRIULCHY/F H

+

%ODFN - ( ,VDDFV . 5 $QGHUVRQ % - $OFDQWDUD
/JHDUQLQJ FDXVHV VIQDSWRJHQHVLVY ZKHUHDV PRWR
FHUHEHOODU FRWBWR F RH ®IGXIYWRUDMWW 1DWLRQDO $FLC
WKH 8QLWHG 6WDWHV RI#$PHULFD

%aDV]F]\N - &HUZRV] [/ 3RVWXUDO VWDELC
*HURQWRORJLD 3RODVND

%RFLHN $ ,ULVLQ HYLGHQFH IRU EHQHILWV U
(XURSHDQ -RXUQDO RI %LRORZLFDO 5HVHDUFK

%RHUQHU . 6FKXO] 5 +RURZLW] $ 3RVLWLY
DGDSWDWLRQ VR\EKRBRYHPABQWJILHJ

%RQIDQWH , / 3 &KDFRQ OLNDKLO 0 3 7 %UXQHOOL

IRSHV : $ %RQJDQKD 9 /LEDUGL & $ &DYDJOLI
WuDLQLQJ )1'& LULVLQ OHYHOV DQG PHWDEROLF PD
FRQWUROOKHI R SHO@OERXUQDO RI 6SRRUW 6FLHQFH



%RUED ( O 'XDUWH - $ %ULVWRW * 6FRWWRQ ( ¢
) %UDLQ GHULYHG QHXURWURSKLF IDFWRU VHU
LQ PLOG FRJQLWLYH LPSDLUPHQW D Q G HPHRCHMWDL D Q33X
*HULDWULF &RJQLWLYH 'LVRUGHUV ([WUD

%RVWU|P 3 X - -HGU\FKRZVNL 0 3 .RUGH $ <H |,
%RVWU|IP ( $ &KRL - + J/RQJ - = .DMLPXUD 6 =
7X + &LQWL 6 +iMOXQG . *\JL 6 3 6SLHJHOPL

GHSHQGHQW P\RNLQH WKDW GULYHV EURZQ IDW OLI
W K H U P R JIHDQANHXUL Y +

%UIXQLQJHU D 6SHFLILF GDQFH PRYHPHQW WK
VXFFHVVIXO" $Q LOWHUYHQWER@ W QG B RWFKROIKMUDC

+

%UIXQLQJHU E 'DQFH PRYHPHQW WKHUDS\ ZLWH
,QWHUQHW EDVHG VXUYH\ XQBRGWDRHMNEPHWMWK BQO F W
3V\FKRWKHUD Sx

%ULWWHQ / $GGLQJWRQ & $VWLOO 6 'DQI
DFFHSWDELOLW\ RI D FRQWHPSRUDU\ GDQFH SURJUDF
LQ FRPPXQLW\ GZHO®DQ J ROITHWUR &X O W V

%ULWWHQ / 3LQD , 1\NMDHU & $VWLOO 6
LQWR WKH IHDVLELOLW\ DQG HIIHFWLYHQHVV RI D G
DFWLYLW\ OHYHOV DQG ZHOO E Rl0@J *HQ LIDAKWLVEV D QG

%YURZQ 6 ODUWLQH] 0 - 3DUVRQV [/ O 7TKH Q
&HUHEUDO &RUWH]
%XFKPDQ $ 6 <X [/ %R\OH 3 $ 6FKQHLGHU - $ 'H

+LJKHU EUDLQ %'1) JHQH H[SUHVVLRQ LV DVVR
GHFOLQH LQ RMDGHRDOBGXOWY +

%XUJ]\QVND $ = )LQF . 7D\ORU % . .QHFKW $ 0
GDQFLQJ EUDLQ B6WUXFWXUDO DQG IXQFWLRQDO V
JURQWLHUV LQ +XPDQ 1HXURVFLHQFH

&DHWDQR 3 GH / 3RU XPD (VWpWLFD GDV 6HQVDo
)XQGDPHQWDOV H GR %RBNYILWD &% Q WHILAYUUD GH
3UHVHQoOD +



&DQQRQ % 1HGHUJDDUG - %URZQ $GLSRVH 7LV
6LIQLILER\YARORJILFDO UHZLHZV

&DUERQH - : OF&0OXQJ - 3 3DVLDNRV 6 0 61
QHJDWLYH HQHUJ\ EDODQFH$SGNERWNWLGLHWDEWSEEBR

&DVV 6 3 $O]KHLPHUYV GLVHDVH &RGUH[GW FALS/ARU V
OHGLFLQH SHSRUWYV
&ODUN , ‘XPDV * TRZDUG D QHXUDO EDVLV IR

SHHU OHDUQRQWWHBM"LQ 3V\FKRORJ\

&RHOKR ) * GH O 9LWDO 7 0 6WHLQ $ 0 $UDQWH
5 7HRGRURY ( 6DQWRYV *DOGXUR] 5 ) $FXW
EUDLQ GHULYHG QHXURWURSKLF IDFWRU OR¥XWHO@NOLQ
RI $O]KHLPHUYV 'LVHDVH

&RKHQ % %Q LQWURGXFWLRQ WR %RG\ OLQG &HQWHUL

&ROFRPEH 6 .UDPHU % ) JLWQHVYV HIITHFWV RQ
DGXGBWWKRORJIJLFDO 6FLHQFH
&ROODGR ODWHR " /DYtQ 3pUH] $ 0 3HxXxDFRED & 'H

IXTXH &DVDGR $ *DVTXH 3 )HUQIQGH] 'HO ROPR O
.H\ IDFWRUV DVVRFLDWHG ZLWK DGKHUHQFH WR
FKURQLF GLVHDVHV DQG RO GH U (D/GEKIDWDW LIRQ B B E-ARHK
(QYLURQPHQWDO 5HVHDUFK D@QG 3XEOLF +HDOWK
&ROOHGJH 1 5 &DQWOH\ 3 3HDVWRQ , %UDVK +
$JHLQJ DQG EDODQFH WKH PHDVXUHPHQW RI VSRQ'
*HURQWRORJ\ #
&RRSHU .DKQ - 'LHW]HO / : K D5\M W U LHH ¥ & VRIQY B S|

&RRSHU / 7KRPDV + *URZLQJ ROG JUDFHIXO0OO\
$JHLQJ DQG 6RFEHW\

&RVLR 3 / &UHVSR 3RVDGDV 0 9HODUGH 6RWUHV E
FKURQLF UHVLVWDQFH WUDLQLQJ RQ FLUFXODWLQJ L!
RI UDQGRPL]HG FRQWHRQOWGRW®DIODORXUQDO RI (QYL
DQG 3XEOLF +HDOWK



&RWPDQ & : YHUFKWROG 1 & &KULVWLH [/ $
NH\ UROHV Rl JURZWK IDFWRU FD\WHRDGEWH VY D QB XU@RNOH

+

&RXEDUG 2 $ 'XUHW] 6 /HIHEYUH 9 /DSDOXV 3 )
FROQWHPSRUDU\ GDQFH LPSURYHV FRRQWANHVYKN ILGH [LIH
IHXURVFLHQFH

&UDLJKHUR / 7KH 5ROH Rl WKH 6HQVRUMRIDWRU 6\\
6FLHQFHYV

&UDPHU + /DXFKH 5 /DQJKRUVW - 'RERV *
VIVWHPDWLE UHYLHZ' DRUEH R N WDQDMP® \BQ N H W\

&URVV ( 6 .UDHPHU ' - 0 'H $ ) +DPLOWRQ & .H

BHQVLWLYLW\ Rl WKH $FWLRQ 2EVHUYDWLRQ 1HYV
/HDUQ&MUHEUDO &RUWH[ Y HEUXDU\

&UX] )HUUHLUD $ ODUPHOHLUD - )RUPLJR $ *RPH\
&UHDWLYH 'DQFH ,PSURYHV 3K\VLFDO )LWQHVV DQG /
5HVHDUFK RQ $JL@J

&UX] *DU]D - * +HUQDQGH] = 5 1HSDXO 6 %UDGOH

1HXUDO GHFRGLQJ Rl H[SUHVVLYH KXPDQ
HOHFWURHQFHSKDORQWRSIK\W ((® +XPDQ 1HXURVFLHQF

&UX] 5 ) 6DEHUV ' [/ '‘DOQFH PRYHPHQW WKHUI
SUHYLRXVO\7THKHSRIUMMGQ 3V\FKRWKHUDS\
yHFEKRYi . 8QLYHU]JLWD tDUORYD

GD &RVWD 7HL[HLUD / $ $YHODU 1 & 3 3HL[RWR O
0 GRV 3HUHLUD ) 6 0 'DQLHOHZLF] $ / J/HRSROG

$UULHLUR $ 1 ,QIODPPDWRU\ ELRPDUNHUV DW
ROGHU BRBHQWLILF 5HSRUWYV
GH *URRW * & / )DJHUVWU|P / 20GHU DGXOWYV

WR H[HUFLVH WRFBQBYROWLDDP OR/XUQDO RI 2FFXSDWL

+

'H /D 5RVD $ 20DVR *RQJDOH] * $UF &KDJQDXG & C
$ *DUF ,D /IXFHUJD & %ODVFR /DIDUJD & *DUFLD
&RUUHDV $ * 9LxD - &DUPHQ *RAN]LRDE H{HDF OV
WKH SUHYHQWLRQ DQG WUHDWRXQW ® | R OJE R URH D DU
VFLHQFH



GH 20LYHLUD O 'H 6LELR 0 7 ODWKLDV [ 6 SRGUL
1RIJXHLUD & 5 ,ULVLQ PRGXODWHY JHQHV DVV
GLVHDVH &29,' RXWFRPH LQ KXPDQ VXEFXWDOQHF
OROHFXODU DQG &HOOXODU (RGRFULQRORJ
KWWSV GRL RUJ KWWSV GRL RUJ M PFH

'H-HVXV % O 20LYHLUD 5 & GH &DUYDOKR ) 2 GH
7THL[HLUD ODFKDGR / 'DQFH SURPRWHV SRVL)
VIPSWRPV LQ DXWLVP VSHFWUXP GLVRURFSEW HBH QW VU
7TKHUDSLHV LQ OHGLFLQH

'HO &DUPHQ & 7KH '"HYHORSPHQW RI %DOOHW (
IHXURPXVFXODU )DFLOLWDWLRQ 7HFKQLTXHV IRU 3D\
$EEUHYLDWHG 2DVKRBSHDFRGULW 3K\VLFDO 7KHUDS\ 3UDF!

'L S3DROR ( TKRPSVRQ ( THREH Fh@XFWOLHYGH] 1B SFPUORS
RI (PERGLHG &RIQLWLRQ
'LENHUVRQ % & (LFKHQEDXP + 7TKH HSLVRGLF F

DQG GLVRUGHBW\FKRSKDUPDFRORJ\R 2IILFLDO 3XEO
&ROOHJIH RI 1HXURSV\FKRSKDUPDFRORJ\

'LQDV 3 & /DKDUW , 0 7LPPRQV - $ B6YHQVVRQ 3
' OHWVLRV * 6 (IIHFWV Rl SK\WLFDO DFWLYL
D DQG )1'& LQ PXVFOH FLUFXODWLQJ yULVLQ DQG
KXPDQV $ V\VWH)PDVEHN KB NIEK Z

'LQRII $ +HUUPDQQ 1 6ZDUGIDJHU : IDQFW{W . /
H[HUFLVH RQ EORRG FRQFHQWUDWLRQV RI EUDLQ(G!
DGXOWV D PHWDRSHD@VRXUQDO RI IHXYRVFLHQFH

'RVHGORYi - 7HUDSLH WDQFHP *UDGD 3XEOLVKLQ

'RX ; /L + LD / 7KH OLQNDJH FXOWLYDWL]
LQQRYDWLYH WKLQNLQ J7IKQ GNDLQGFH 6K FROWDH/R B RG'S&KWY H D V

'XQEDU 5 , O 7KH RULJLQV DQG IXRUFRQRIOHR N PLQ
3V\FKRORJ\

'XUDQWRQ & *DXQHW ) %HKDYLRXUDO V\QFKL
SHUVSHFWLYH 2YHUYLHZ RI LWV DGDSWLYH YDOXH $

(ULFNVRQ . , 9RVV 0 : 3UDNDVK 5 6 %DVDN & 6]

6 +HR 6 $OYHV + :KLWH 6 0 :RMFLENL 7 5 0D



6 $ 3HQFH % ' :RRGV - $ OF$XOH\ ( .UDPHU
WUDLQLQJ LQFUHDVHV VL]H Rl KLSSRRBP S\ @XYGRL PV
1IDWLRQDO $FDGHP\ Rl 6FLHQFHV RI WKH 8QLWHG 6WD

(UQIRUV 3 %UDPKDP & 5 7KH FRXSOLQJ RI D \
7UHQGV LQ 1HXURVFLHQFHYV

(VPDLO $ 9ULQFHDQX 7 /XVVLHU 0 3UHGRYDQ ' ¢
$ *UHQLHU 6 OLQK 9X 7 7 9LOODOSDQGR - 0

'DQFH ORYHPHQW 7UDLQLQJ YV $HURELF ([HUFLVH 7
ILWQHVY DQG TXDOLW\ RI OLIH LQ ROGH-RPEXDWRI $
%RG\ZRUN DQG ORYHPHQW 7KHUDSLHV

(VWVHU\ 5 *HUDJKW\ $ : $ .LUE\ 6 <DUGOH\ /
WR KRPH EDVHG SK\VLFDO WKHUDSLWYELOLW\V VG
SHKDELOLWDWLRQ

)DKQHVWRFN 0 *DU]JRQ ' +ROVLQJHU 5 0 OLFKD
IDEFWRUV DQG $O]KHLPHUYV GLVHDVH $UHR2HJ QRORX VL (
RI ITHXUDO 7UDQVPLVVLR® 6XSSOHPHQW

)DOFN 5 6 'DYLV - & %HVW - 5 &URFNHWW 5 $
RI H[HUFLVH WUDLQLQJ RQ SK\VLFDO DQG FRJQLWL
VIVWHPDWLE UHYLHZ1BI@&G REH\R D RIQ (RO \WI1NQ J

)DUUXNK 6 +DELE 6 5DIDTDW $ 6DUIUD] $ 6DU
$VVRFLDWLRQ Rl H[HUFLVH EUDLQ GHULYHG QHXURYV
ROGHU ZRPHQ $ V\VWHPDWLF $WHFKLLNAH D ®REG AHIRD \D R O
*HULDWULFV

JHOGHQNUDLV 0 (FERGARGOHIFWGRP SDSHUV RI ORYV
1IRUWK $WODQWLF %RRNV

JHUOLQF $ )DELDQL ( 9HOQDU 7 *UDGLVQLN /
BURSULRFHSWLRQ LQ WK HODPMWGHILD\ 6 R FBLKRR OMGERIFDLH Z

JHUUHLUD 6 7 /RXUHQFR 0 9 20LYHLUD 0 O 'H )
DP\ORLG E ROLJRPHUV DV V\QDSWRWR[LQV OHDGLC
$O]KHLPHUTMBOQWHDWY LQ &HOOXODU 1HXURVFLHQFH

JHUUHU ODUWtQH] $ 5XL] /R]JDQR 3 &KLHQ . 5
SHUR[LVRPDO SURWHLQ OLQNHG WR P\REODVW Gl
'HYHORSPHQWDO '\QDPHFV



yHUULvV [ 7 :LOOLDPV - 6 6KHQ & / 7TKH HIIH
EUDLQ GHULYHG QHXURWURSKLF IDFWRIGLEHYHONQ G
6FLHQFH LQ 6SRUWV DQG& ([HUFLVH

)LODU OLHU]ZD . 'axXJRV] 0O ODUFKHZND $ ' EURZVNL
7KH HIIHFW RI GDQFH WKHUDS\ RQ WKH EDODQFH RI
LQIOXHQFH RI GDQFH W-KRKWIRID A RU VRIPH G OQ@KBURI\L Q J

JLOQN % %OIVLQJ % 5DYLJQDQL $ 6KDFNHOIRUG
IXQFWLRQV RI KWYRIDX\BDREH QG +XPDQ %HKDYLRU
JLWW 6 6DQFH .LQHVWRQ@RPHU %RRNV D 'LYLVLRQ RI 0
JOHLWDV - & +DPPXRG 6 ) 3 .DNXWD ( IRUHWL (
WKH HIITHFWV RI SK\WLFDO H[HUFLVH RQ SHULSKHUDO
IDFWRU LQ WKRPHUGHUO\ +

JRQJ <DQ $ &REOH\ 6 &KDQ & 3DSSDV ( 1LFKROVF
5 ( *X < 7UHYRU % / 9DVVDOOR $ - :HZHJH 0
7KH (IIHFWLYHQHVV RI 'DQFH ,QWHUYHQWLRQV RQ 3K
WR 2WKHU )RUPV RI 3K\VLFDO $FWLYLW\ $ 6\WWHPD
6SRUWV OHGLFLGH

JRQJ <DQ $ 1LFKROVRQ / / :DUG 5 ( +LOOHU & (
IRZ |/ ) OR\OH * &KDQ & 7KH (IITHFWLYHQHYV
RQ 3V\FKRORJLFDO DQG &RJQLWLYH +HDOWK 2XWFRP
3K\WLFDO $FWLYLW\ $ 6\WWHPDWLF6SRYWNZ OHIONKLQ

JRUEHV ' 7TKLHVVHQ ( - %ODNH & O JRUEHV 6 &
SURJUDPV IRU SHRSODHHZ&E RMAKKGBERHQWWDEDVH RI 6\VW|
&
JUDWLJOLRQL / 3DLOODUG %RUJ 6 LQEODG %

OLIHVW\OH LQ ODWH OLIH PIZXW QRNWAH B W XDUIRDA RIAW C

JULWK ( 6QJ ( /JRSULQ]L 3 5DQGRPL]HG FI
YDULHG H[HUFLVHV IRU UHGXFLQJ -RXRMAVOL RH &GP
OHGLFLQH

JURQWHUD : 5 2FKDOD - 6NHOHWDO OXVFOH
)XQFWRAFLILHG 7LVVXH ,QWHUQDWLRQDO



JU\GU\FKRYi = *HRUJL + +LVWRULH D VRXpD
9HUEIOQtKR 7HVWX 8pHQ{ BWI/RR @R YHN N X

)XWDJL < 7RULEH < 6X]XNL < 7KH JUDVS UHI
KLHUDUFK\ RI SULPLW | QWHIHIDW[L REDOR-RRKXHWYD DO RI 3|

*DOOHVH 9 7KH URRWV Rl HPSDWK\ WKH VKDUHG
EDVLV RI LQWHIMAXER BB W KRIORM \

*DOYLQ - ( 5RH & 0 3RZOLVKWD . . &RDWV 0 $
- 3 6WRUDQGW 0 ORUULV1IHXBRORJI\ 7K %

*DR < =KDR - 4LQ & <XDQ 4 =KX - 6XQ < [X ¢
&L & ' ( $JU 1 &L ( 0O $OLPHQWRV 7 ' ( [IRSFH
( $ILIDK 6RSLDQ\ + 0 3VLFRORJLD 3 ' ( 3
6DQWRYV + ' 6 $XIJXVWR . $ORSKH = =

*HQWLOH $ 0 $ ZRUNLQJ PRGHO RI VNLOO DFTXLV
AXHVW  +

*KDQEDUL 1LDNL $ 6DHLGL $ $KPDGLDQ O *KDU
)DJHO]DGHK 0 ODKMRXE 6 O\HUV 6 :LOOLDPV $
H[HUFLVH WUDLQLQJ DQG =DWDULD PXOWLIORUD VXS
LQ SRVWPHQRSPXWBOUDRWPLH® OHGLFLQH 5HVHDUFK

*KH] & *RUGRQ - *KLODUGL 0 ) ,PSDLUPHQW
SDWLHQWYV ZLWKRXW SURSULRFHSWLRQ ,, (IIHFWV
-RXUQDO RI 1HXURSK\V£RORJ\

*ROGVWHLQ /HYLWDV 1 'DQFH ORYHPHQW 7KHUDS
+ROLVWLF $SSURDFK WR 'HPHQWLD &DUH $PHULFDQ -

*ROOHU 0 6KL]XND (YROXWLRQDU\ RULJLQV
(YROXWLRQ /HWWHUV

*RPH] 3LQLOOD ) +LOOPDQ & 7KH LQIOXHQFH R
&RPSUHKHQVLYH 3K\VLRORJ\

*RPH] - 5XQ IRMRXBRDOLRH *HQHUDO ,QWHU@DO OH{¢

*RWKH 1 3 OF$XOH\ ( <RJD DQG FRJQLWLRQ D
DFXWH BVIHFK\RVRPDWLF OHGLFLQH



*UDQDFKHU 8 OXHKOEDXHU 7 %ULGHQEDXJK 6 $ :F
‘ROl , ODWD 5 .UHVVLJ 5 (IITHFWV RI D ¢
%DODQFH DQG 6WUHQJWK 3HHBROWRPHR L\Q+t20GHU $G

*UHLVLQJ 6 0 (UPLORY [ * 6LHFN * & ODQWLOO
DQGQHXURWKURSKLF VLIJQDOOLQJ HIIHFWV RH GLDS
-RXUQDO RI 3K\WLRORJ\

*ULOOQHU ©6 I1HXURELRORJLFDO %DVHV RI 5K\Wk
6FLHQFH *

*URRW & +RRIJKLHPVWUD $ O SDLMPDNHUV 3 * +
6FKHOWHQVY 3 G6FKHUGHU ( - $ YDQ GHU )OLHU

7KH HIIHFW Rl SK\WVLFDO DFWLYLW\ RQ FRJQLWLYH IX
PHWD DQDO\VLV RI UDQGRBUH.® F B 6 WHRORW BHYQM ZV

*U\JLHO *RUQLDN % 3XV]F]HZLF] 0 $ UHYLHZ R
WKDW PHGLDWHV PXVFOH DGLSRMWHRERQB 6 H XIUHRD OFHRA
3KDUPDFRORJLFDO 6FLHQFHYV

+DFNQH\ 0 ( %\HUV & %XWOHU * 6ZHHQH\ 0O 5RVV
$GDSWHG WDQJR LPSURYHV PRELOLW\ PRWRU FRJQ
FRIJQLWLRQ LQ ROGHU DGXORXW QRO &G MKHQ SRHHUN. FIDLG
BRFLHW)\

+DFNQH\ 0 OF.HH . &RPPXQLW\ EDVHG DGDS
LQGLYLGXDOV ZLWK 3DUNLQVRQYRXGQDODRH TLYX DR
([SHULPHQWYV

+DFNQH\ 3 ODNLQJ FRQQHFWLRQV 7RWDO ERG\
IXQGDPHQWNOYJ HRQQHFWLRQV

+DFNQH\ 3 'KDW $UH 3ULQFLSOHV RIDMDQWHOQL
&RQQHFWLRQV

+DPHU 0 &KLGD < 3K\WLFDO DFWLYLW\ DQG UL
$ VIVWHPDWLF UHYLHZ RI3¥URVSHFEW EDHD HYIGEIFQE H

+DQQD 7 'KDW LV VBPDWLEW -RRADMICFRI WKH %R
6FLHQFHV *

+DUDZD\ ' - 6WD\LQJ ZLWK WKH WURXEOH ODXNG®J NLQ
8QLYHUVLW\ 3UHVV

+DUWPDQQ ' 'UXPPRQG - +DQGEHUJ ( (ZHOO 6

5HYLHZ $UWLFOH OXOWLSOH $SSURDFKHV WR ,QYHV)



'HSHQGHQW 5HOHDVH RI %'1) DQG 7KHLU $SSOLFDWL
1HXUDO 30DVWLFLW\

+HJGH 6 %UDFHZHOO 5 0 .REHLVV\ ) + <DQJ =
UHPHGLDWLRQ WKHUDS\ IRU SDW ) BIRQWLHAIUV KLY UBXRI

+HLVVOHU 5 YyHUYHQNRYi O .RSHpHN O * + *HULI
YyHVNi QRUPDWHY QR WORNHMVNiI 3VIFKRORJLH

+HZVWRQ 3 .HQQHG\ & & %RUKDQ 6 OHURP ' 6DQ\
6 6DQWHVVR 1 7KDEDQH / %UD\ 6 3DSDLRDQQ
RQ FRJQLWLYH IXQFWLRQ LQ ROGHU DGXOWMHS$ V\VW
DQG $JHLQJ

+LOOLHU 6 ,PPLQN O 7KHZOLV $VVHVVLQJ
5HYLHZ Rl 3RVVLELOLWLHV 1HXURUHKDELOLWDWL!
KWWSV GRL RUJ

+LOOPDQ 1 + .DOODSXU 6 * -REH & + 3K\
LQWUDXWHULQH VER IHWRM KX/ BHUQ @ DO RO R J\
+LPEHUJ 7 /DURFKH - %LJp 5 %XFKNRZVNL O %D

LQWHUSHUVRQDO EHKDYLRXU LQ FROOHFWLYH GDQ
NLQDHVWKHWL% HKRIH\RKBOQHFLWHQFHYV
+R 5 )RQJ 7 +RQ 7 /L % &KDQ : .ZDQ - &KLX 3
2] 'DQFH ORYHPHQW ,QWHUYHQWLRQV $QG ([HUFLFH 2
,QQRYDWLRQ WS $DIBY J +
+R 5DLQERZ 7+ )JRQJ 7 & 7 &KDQ : & .ZDQ - 6
& < IDP | & 3V\FKRSK\VLRORJLFDO (IIHFV
7KHUDS\ DQG 3K\VLFDO ([HUFLVH RQ 20GHU $GXOWV Z
&RQWUROORDNUQDIOD/ORI *HURQWRORJ\  6HULHV % 3V\
6RFLDO 6FLHQFHV
+R 5DLQERZ 7LQ +XQJ &KHXQJ - . . &KDQ : & &KH>
$ DUP UDQGRPL]JHG FRQWUROOHG WULDO RQ
LOQWHUYHQWLRQ DQG H[HUFLVH% R *HOGBWOLEYWK H
+RNNDQHQ / 5DQWDOD / 5HPHV $ 0 +IUN|QHQ %
'DQFH DQG PRYHPHQW WKHUDSHXWLF PHWKRGYV
UDQGRPL]HG FRQWRRODMEG RIWXIGH $OHULFDIRO®HULD W
V'V XH



+ROPHURYi |, 'HNiGD JGUDYpKR VWiUQXWt QRY
'+2 $NWLYQt *HURQWRORJLH $QHEO0ODNG bW BHROW 'RE
+ROPHURYi , +RUW - 5XVLQD 5 :LPR $ AWHIIO O
WKH &]HFK BHBXEORSHDQ -RXUQDO RI +HD@GWK (FRQR
+RaANRYi % =GUDYRWQ NRPSHQ]DWQOHWQPHQEFKRY\ D
8QLYHU]JLWD .DUORYD HG *UDGD 3XEOLVKLQJ D V
+XDQJ - :DQJ 6 ;X ) :DQJ ' <LQ + /DL 4 /LDR
([HUFLVH WUDLQLQJ ZLWK GLHWDU\ UHVWULFW|
DVVRFLDWHG ZLWK LQFUHDVLQJ HQGRWKHOLDO SURJ
LQWHUYHQHHRWD VWXG)\

+XL ( &KXL % 7 ‘RR - (I"THFWV RI GDQFH RQ
ZHOO EHLQJ LQ ROKHYHWHBVROYVRQWRORI\WQG *HULD
+ZzDQJ 3 : 1 %UDXQ . / 7KH (IITHFWLYHQHVYV |

,PSURYH 20GHU $GXOWVY +HDOWK $ $OWWHGODWLF
7KHUDSLHV LQ +HDOWK D@G OHGLFLQH

&KDSSHOO . B5HGGLQJ ( &ULFNPD\ 8 6WDQFOLIIH 5
7KH DHVWKHWLF DUWLVWLF DQG FUHDWLYH FRQWUL
DFURVV WKH OLIHFRXUVHQWHV\WDWAPDWLE RXKYLGZO
BWXGLHYV RQ +HDOWK DQG :HOO %HLQJ

&KDWILHOG 6 - %DUU 6 7RZDUGY D WHVWDEDO
IRU WKH QHXURPXVFXODU IDFLORMHNERQHRIUR K P-IRQ U

+

&KHQ : : =KDQJ ; +XDQJ : - 5ROH RI SK\VLFD
GLVHDVH ®BHRPHGLFDO 5HSRUWYV

&KRZ [/ 6 *HUV]WHQ 5 ( 7D\ORU - 0 3HGHUVHQ %
JHEEUDLR 0 $ *DOLV = 6 *DR < +DXV - 0

UHVLOLHQFHID®X GH BHIYVYHZV (QGRFWLQRORJ\
,VODP ORKDPPDG 5 9DODULV 6 <RXQJ 0 ) +DOH\

OD]XHUD 6 LWFKHQ 5 5 &DOGDURQH % - % H W
6FKPLGHU $ % 6REHUPDQ 5 - %HVQDUG $ -HGU
+ LP  ( &KRL 6 + « :UDQQ & $XWKRU §

KRUPRQH LULVLQ LV D FULWLFDO UHJXODWRU RI FR
I1DWXUH OHWDEROLVP



