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3 tORKD PpHORYi WHNWRQLFNi PDSD ORNDOLW\ % H]RYEé S
D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD @WpPHORYi WHNWRQLFNi PDSD ORNDOLW\ YyHUWRY
, D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD POPHORYi WHNWRQLFNi PDSD ORNDOLW)\ YyLKDG(
D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD WpHORYi WHNWRQLFNi PDSD ORNDOLW\ ('8 ]iSDG
, D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD pOpHORYi WHNWRQLFNi PDSD ORNDOLW\ +RUNEL
D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD pOpHORYi WHNWRQLFNi PDSD ORNDOLW\ +UiGHN
, D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLIOQtKR ~]H

3 tORKD ®WpHORYi WHNWRQLFNi PDSD ORNDOLW\ .UDYt KF
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3 tORKD WpHORYi WHNWRQLFNi PDSD ORNDOLW\ 0DJGDOr
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3 tORKD PpOpHORYi WHNWRQLFNi PDSD ORNDOLW\ (7( MLk
, D,, NDWHJRULH SUR SRW HE\ KRGQRFHQt SRWHQFLiOQtKR ~]H
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V*6 YyHVNi JHRORJLFNi VOXAED
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'23 GLSYORYp RGSRURYp SURILORYiQt

('8 1iSDG ORNDOLWD 1D 6NDOQtP ('8 ]iSDG
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30 === SUS$]NXPQp ~]HPt SUR ]YOiaWwQt ]iVDK GR JHPVNp N$U\
605%$2 6SUIYD ~ORAL&" UDGLRDNWLYQtFK RGSDGS$

9(6 YHUWLNiOQt HOHNWULFNp VRQGRYiQt

56 UHIOH[Qt VHLVPLND

=/ ]JDGiIYDFt OLVW

9\VY WOHQt SRMP$

BHUVSHNWLYQt ~]JHPt SUR SURMHNWRYp SUIFH EORN KRUQLQ\ UH
NWHUp MH XPtV"RYIQR SURMHNWRYp H&HQt WM KRUQLQD S HGE
YUW$ 3HUVSHNWLYQt ~]HPt SUR SURMHNWRYp SUIFH MH GHILQR"
SUR JHRORJLFNp SUIFH = G tYH QD]éYiQR KRPRJHQQt EORN

3HUVSHNWLYQt ~]HPt SUR JHRORJLFNp FKDUDNWHUL]DPpQt SUi
SHUVSHNWLYQ SUREtKDW JHRORJLFNp SUiFH ]D ~pHOHP Y\PH]
SURMHNWRYp SUiFH -HGQi VH R ~]HPt YH NWHUpP O]H V YHON
SURYHGHQt JHRORJLFN&FK FKDUDNWHUL]DpQtFK SUDFt RpHNiYDW
LJRODpQt piVW KOXELQQpKR ~ORA&LA&W 1D ]iNODG SR]QiQt D Vk
~]HPt VWXGRYiQ\ FKDUDNWHULVWLN\ NWHUp XPRA&Qt Y\PH]LW S
SUIFH KRPRJHQQt EORN D SURMHNWRYp H&aHQt + G tYH QD]éYiQR

30 ===. = 3U$]NXPQp ~]HPt SUR ]YOidWQt ]iVDK GR JHPVNp N$L
JiNRQHP p 6E R JHRORJLFNéFK SUDFtFK
+RPRJHQQt EORN MH SRMHP X&tYDQé& Y S HGFKR]JtFK JSUiYiFK SR
D MHMLFK Y&JNXPX QDS OL[D HW DO bL DNWXDOL]D
K\SRWHWLFNp ORNDOLW OL[D HW DO 3RMHP AKRPRJHQQ
UHODWLYQ KRPRJHQQtKR EORNX KRUQLQ Y RNDPALNX DNWXiOQ
V PLQLPiOQtPL ]P QDPL Y&HFK JHRORJLFNéFK YODVWQRVWt D
SRUX&HQtP YKRGQPKR SUR XPtVW Qt L]JRODpQt piVWL KOXELQ
Y MHGQRP 30 ===. +RPRJHQQt EORN QHREVDKXMH JORP\ NDWH.
REIiOHN 9 UiPFL MHGQRKR 30 ===. VH P$8H Y\VN\WRYDW MHGHQ |



$SEVWUDNW

7DWR ]SUiYD SRSLVXMH D ]JG$YRG XMH ]P Q\ Y JHRORJLFNp VWDYE
SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIFH D SHUVSHNWLYQtFK
SRWHQFLIiOQtFK ORNDOLWIiFK % H]JRYé SRWRN YyHUWRYND YyLKDG
+UiGHN .UDYt KRUD 0DJGDOpPQD -DQRFK (7( MLK 6RXpiVWt JSUiY

VH JREUD]HQtP ]JORPS$ D NDWHJRULH $NWXDOL]DFH M
QRYEFK SR]JQDWNS$ Y\SOEYDMtFtFK ] JHRORJLFNEFK K\GURJHRORJ
SURE KO\ Y OHWHFK D&

.OtpRYi VORYD

'$YRGRYi ]SUIiYD SHUVSHNWLYQt ~]JHPt SUR JHRORJLFNp FKDUDNW|
SUR SURMHNWRYp SUIFH ~pHORYi WHNWRQLFNi PDSD SRWHQFLiO(

$SEVWUDFW

7KLY UHSRUW GHVFULEHY DQG MXVWLILHY FKDQJHV LQ JHRORJLFD
URFN EORFNV IRU IXWXUH JHRORJLFDO H[SORUDWLRQ DQG ZRUNL
WKH IROORZLQJ FDQGLGDWH ORFDOLWLHV % H]JRYé& SRWRN yHUW
+RUND +UIGHN .UDYt KRUD 0DJGDOpQD -DQRFK (7( MLK 7KH U

PDSV RI D VFDOH VKRZLQJ WKH IDXOWV RI WKH DQG F
EDVHG RQ WKH QHZ NQRZOHGJH UHVXOWLQJ IURP JHRORJLFDO K\C
WKDW WRRN SODFH LQ WKH \HDUV WR

.H\ZRUGV

([SODQDWRU\ UHSRUW SRWHQWLDO URFN EORFNV IRU IXWXUH JH
IRU D IHDVLELOLW\ VWXG\ VSHFLDO WHFWRQLF PDS SRWHQWLDO



OYRG

7DWR ]SUiIYD E\OD |JSUDFRYiQD Y UiPFL SURMHNWX 605%$2 A9&]NX|
KRGQRFHQt KOXELQQpPKR ~OR&LAW * NWHU& MH VRXpiVWt S tSUD®
RGSDG$ GiOH MHQ +0 &tOHP SURMHNWX MH JtVNDW Y\EUDQi GDWE
SRW HEQp SUR ]KRGQRFHQt SRWHQFLiOQtFK ORNDOLW SUR XPt
EH]SHPQRVWL 1D ]JiNODG YH HMQpKR ]DGiYDFtKR t]JHQt E\OD Y pl
VPORXYD V 0-9 H& DV D MHKR VXEGRGDYDWHOL yHVNRX JHROF
7HFKQLFNRX XQLYHUJLWRX Y /LEHUFL OVWDYHP *HRQLN\ $9 y5 D V
3URJHR V UR D &KHPFRPH[ DV D &HQWUHP Y&]NXPX H& V U
SRGSRU\ KRGQRFHQt GORXKRGREpP EH]SHPQRVWL Y QiVOHGXMtFtFK

, &KRYiQt 9-3 D IRUHP 5%$2 QHS LMDWHOQéFK GR S tSRYUFK
KOXELQQpKR ~ORaLaw
'y &KRYiQt XNOIGDFtFK REDORYéFK VRXERUS$ 826 9-3 D 5%2

~ORAaLa&W
- &KRYiQt WOXPtFtFK Yé&SO RYEFK D GDO&tFK NRQVWUXNpPpQtFK
~ORAaLa&W
, 9 H&EHQt ~ORAQéFK YUW$ D MHMLFK YOLY QD YODVWQRVWL RED
9 &KRYiQt KRUQLQRYpKR SURVW HGt
9, 7UDQVSRUW UDGLRQXNOLGS$ ] ~ORAaLawW
9,, '‘DOat FKDUDNWHULVWLN\ ORNDOLW SRWHQFLIOQ RYOLY XMt

3 HGORAHQiIi G$YRGRYi ]SUIYD MH Y&VWxXS#P |DGi8DFtKR OLVW)
+RGQRFH@NWXDOL]DFH KRGQRFHQt ORNDOLW ] KOHGLVND GORXKR
GHILQRYiQ\ SRO\JRQ\ SUR KRGQRFHQt GOH PHWRGLN\ 9RQGURYLF
HAHQt D KRGQRFHQt K\GUDXOLFN&FK YODVWQRVWt GiOH MVRX S
]JP Q\' Y JHRORJLFNp VWDYE * EOt&H LQ OSHUWSHBE®WLYQtF K X PPN
JHRORJLFNp FKDUDNWH SIDPPQSHSBIWEMQtFK ~]HPt SUR SURMHNWF
SRWHQFLIiOQtFK ORNDOLWiIFK % H]JRY& SRWRN YyHUWRYND VyLKDG
+UiGHN .UDYt KRUD O0DJGDOpQD3HD(BRMKW LVQtMKK~]HPt SUR JHR
FKDUDNWHUL]DPQIHSWVISFHINWLYQtFK ~]HPt SUR SW\RRMH NGWMRLYQR B F
Y PHWRGLFNpP SRN\QX 9RQGURYLF HW DO 3RO\JRQ\ MVR}
KRGQRFHQt ORNDOLW NRQNUpPWQ SUR KRGQRFHQt JHRORJLFNE&FK
QDYD]XMtFtFK SURMHNWRY&FK NULWpULt .H VWDQRYHQt E\OD SRX
HW DO D JHRI\]JLND OL[D HW DO 3RO\JRQ\ SUR SURMHNMW
SROVJRQ\ Y\]QDpXMtFt VH QHMPHQ&tP SRVWLAHQtP MHY\ GHILQRY]I
LQGLNiIWRU\ 6WXSH N HKNpKR SRUX&HQt PDVLYX + JORPRYp VWU
PDVLYX + SXNOLQRYp V\VWpP\ 6WXSH GXNWLOQt GHIRUPDFH 3|
SURVW HGt 3HWURORJLFNi YDULDELOLWD KRUQLQ + 9RQGURYLF
SRGNODG ]DGiQt YédH XYHGHQpPKR ]DGiYDFtKR OLVWX D SUiFH MVI
YEVWXSHP p Y =/ $NWXDOL]DFH XPtVW Qt SHUVSHNWLYQtKR ~]H
SUIFH D SHUVSHNWLYQtKR ~]HPt SUR SURMHNWRYp SUiIFH E\OD
SRWHQFLIiOQtFK ORNDOLW D QiVOHGQ&FK QDYD]XMtFtFK SUDFt MI
K\GURJHRORJLFNEFK PRGHO$ D SURMHNWRYE&FK SUDFt 9H&NHUp
SRGNODG QRY&FK JHRORJLFNE&FK D JHRI\]JLNiOQtFK SRIQDWNS$ NWI
YeVOHGNS$ JHRORJLFNEFK D JHRI\]JLNiOQtFK YE]JNXPQ&FK SUDFt SUR
SUR DNWXDOL]DFL KRGQRFHQt SRWHQFLiIOQtFK ORNDOLW KOXELQ



6RXpiVWt G$YRGRYp |SUIiY\ MH WDEXOND D 9 7TDE MH XYHGHQ
JHRORJLFNp FKDUDNWHUL]DpQt SUIFH QD YaHFK D PRPRLYWFKKER G H
Y VRX DGQLFRYpP V\VWpPX 6 -76. 7DE XGiYi YépHW SHUVSHNW
SUIFH SUR MHGQRWOLYp ORNDOLW\ YpHWDQY MBRKEKHSORPK QB .
B3ORFK\ Y KORXEFH P YIQLNO\ DSUR[LPDFt JHRORJLFNp VWDYE\
S HGSRNOIGDQéFK VNORQ$ JHRORJLFNéEFK UR]JKUDQt D JORP$ = Y
SRO\JRQ$ SHUVSHNWLYQtFK ~]JHPt SUR SURMHNWRYp SUIFH QD Q NV
.UDYt KRUD E\O SRO\JRQ SUR SURMHNWRYp SUIFH JPHQ&HQ ] G$YRC

'$YRGRYi ]SUIYD REVDKXMH IRUPRX S tORK ~pHORYp WHNWRQLF
ORNDOLW



IRNDOLWD % HJRYé SRWRN

96E U SROSHUYSHNWLYQtKR ~]JHPt SUR JHRORJLFN$ FXPKIDNW H ELDD
SURYHGHQ GOH URJVDKX SROVJRQX S$YRGQtKR 30===. NWHU@& E\O
KRPRJHQQtFK ~]HPt OL[D HW DO UR]&t HQ VP UHP QD MLK 7\W
KRGQRFHQt D SRSLVX ORNDOLW VH ] KOHGLVND RY HQ&FK JORPRY
QHMYKRGQ M&t D QHMKRPRJHQQ Ma&t SURVW HGt QD ORNDOLW

S HGHY&tP UHJLRQiOQt JHRORJLFNRX MHGQRWNRX VW HGRpPpHVNpK
JUDQRGLRULW\ EODWHQVNpPKR D pHUYHQVNpPKR W\SX 7 OHVD PDJP
NODWRYVNp DSRI&]JH WpWR MHGQRWN\ OHWDPRUIRYDQp KRUQLQ\ ¥
ORNDOLW\ Y M] piVWL Y RPH]JHQpPP UR]JVDKX QiOH&t N SHVWUp V
SDUDUXO\ PLJPDWLW\ D YOR&NRYp KRUQLQ\

9 UR]JVDKX SROVJRQX SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFNp FK
FHONRYi URJORKD E\O\ BI®DOL]RYiQ\ JHRI\]JLNiOQt D JHRORJLFNp Sl
SURILOS$ %53 %53 %53 %53 %53 %53 %53 %53 0
D %53 3URILO %53 ]DVDKXMH GR SHUVSHNWLYQtKR ~]JHPt SUR J
SRX]H ] PDOp piVWL D MH SUR SRFKRSHQt JHRORJLFNp D WHNWRC
5R]VDK D ORNDOL]DFH SUDFt SURYHGHQE&FK Y UiPFL SURMHNWX *
~]HPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIFH VWHMQ MDNR C
Y&]QDP SUR SRFKRSHQt JHRORJLFNp D WHNWRQLFNp VWDYE\ ORND
D OL[D HW DO

3 tWRPQp WHNWRQLFNp OLQLH OJ]H SRGOH MHMLFK RULHQWDFH UR
SU$SE KX 6=+-9 D& =6=+9-9 'UXKi VNXSLQD ]JDKUQXMH VWUXNWXU\ S
! Y FHQWUiIOQt piVWL ~]HPt NWHUé& Pi SU$E K 69+-= 7\WR Wt
UHSUH]JHQWXMt JORP\ QHER JORPRYp ]JyQ\ P$&8RX Y&4DN E&W L ORN
Y\YLQXWpKR SXNOLQRYpKR SRUXZHQt %H] WHFKQLFNé&FK SUDFt U
NLQHPDWLNX D Y]JGIiOHQRVW S HPtVW Qt QD GDQ&FK SORFKiFK 1HM

JORP\  NDWHJRULH $QGHUVVRQ HW DO ! SURWtQDMtFt F
IDVDKXMtFt piVWHPQ GR ]JiSDGQt piVWL ~JHPt 'DO&t Y W&t D Ye]QD
~]HPt MVRX JHMPpQD ,' ' D, OL[D HW DO

RKOHGHP QD PRAQRVWL D GRVDK SRXaLWeFK PHWRG E\OR PRAaQp
Y S tSRYUFKRYp ]JyQ SRX]H X Q NROLND WHNWRQLFNéEFK OLQLt 3L
VXEYHUWLNiIiOQt RULHQWDFH

9 SUSE KX K\GURJHRORJLFNpKR RY RYiQt JHRI\]JLNIiOQtFK DQRPiIiOL
SRX]JH Y Q NROLND S tSDGHFK ]ML&W QD YéuD]Q Mat K\GUDXOLFNi I:
8 Y WALQ\ W FKWR VWUXNWXU QHE\OD Y UiPFL ~]JHPt MHMLFK GUHQ
DO

9H VWXGRYDQpPP ~]HPt E\O\ Y\PHISHHU VG HD VEIRMIRQ\-]HPt SUR SUR
SUIFHS tORKD b &HONRYi UR]JORKD RERX SRO\JRQ8RVGYQ R BRY VW
E\O\ QRY Y\PH]HQ\ QD ]iNODG SR]QDWNS$ JtVNDQEFK Y UiPFL JHROF
D GDO&tFK S HGFKR]tFK SUDFt SURWRAH Y G tYH Y\PH]HQ&FK SF

YUDQ N HW DO E\O\ QRY ]JML&AW Q\ Y&]QDPQp SRUXFK\ NDV
9 REODVWL S$YRGQtKR VY KRPRJHQQtKR EORNX E\O\ RY HOQ\
! D, DS HGSRNOiGDQp SRNUDpPRYiQt JORPRYp OLQLH ,° S

SSYRGQtKR M] KRPRJHQQtKR EORNX )UDQ N HW DO E\OR L



WHNWRQLFNEFK ]JyQ SUSE KX 6=+-9 Q NROLN OLQLt SDW tFtFK N WH
E\OD SRVXQXWD ORNDOL]DFH JORPRYp ]JyQ\ NDWHJIRULH ,° NW H
S$YRGQtKR KRPRJHQQtKR EORNX 'iOH E\OR Y REODVWL S$YRGQtKR
QD SURILOX %53 ]JMLAW QR ]Y&3HQp PQRAVWYt DSOLWRY&FK &LO
KRUQLQRYpPKR &HIRNVRY HEYO Y ML&Qt piVWL SROVJRQX S$SYRGQtKR 3¢
SRO\JRQ\ SHUVSHNWLYQtFK ~]JHPt SUR SURMHNWRYp SUiFH S HVXC
ALOQEFK W OHV

B3RO\JRQ SHUVSHNWLYQtKR ~]HPt SUR SURMHNWRYp SUiFH S tORI
SHUVSHNWLYQtKR ~]HPt % H]JRYé SRWRN * 6 SUR JHRORJLFNp FK
UR]JORKX UMK S YNFORXEFH P OG6DPRWQp VHYHUQt SHUVSH
SURMHNWRYp SUIFH MH WYR HQR YéKUDGQ VW HGQ JUQLWEéP EL
EODWHQVNé W\S YH NWHUpP VH QDFKi]Jt SRX]H Q NROLN aLOQEéFK
PRFQRVW GR FFD P 3RO\JRQ MH ]JH VHYHUX RPH]HQ JORPHP N

NDWHJRULH ' D] YEFKRGX S HGSRNOIGDQ&P SRNUDpPRYIiQtP ]
GR REODVWL SRO\JRQX ]DVDKXMt W L WHNWRQLFNp OLQLH N D W
Y\NOL XMt S tORKD p 9 ]1iSDGQt piVWL MH SRO\JRQ SURWtQiQ V
FtSX GR Q M piVWHpPQ ]DVDKXMt N tatFt VH OLQLH ,° D, 'R

VSDGDMt YEUD]Qp piVWL JHRI\JLNIOQtFK SURILOS$ %53 %53 %5

'UXKé SRO\JRQ SHUVSHNWLYQtKR ~]HPt SUR SURMHNWRYp SUiFH Y\
~]JHPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIFH % H]J]RYé SRWRN =

NP UHVS YNFORXEFH P &HOé SRO\JRQ MH WYR HQ S HYiz:
JUQLWéP DPILERO ELRWLWLFNéP JUDQRGLRULWHP pHUYHQVNé W\
GUREQ Mé&t atO\ DSOLWX D ODPSURI\UX 'R MLKRY&FKRGQt pivVWL ~]
FFD P QD SURILOX %53 ]DVDKXMH GUREQp W OHVR PLJPDWL
MLKRYéFKRG RPH]JHQ WHNWRQLFNRX OLQLt NDWHJRULH ' C
. 9 FHQWUIOQt piVWL SRO\VJRQX MH QD ]JiNODG Y W&dtKR PQRAVW
JHRI\]JLNIOQtFK LQGLNDFt VW HGQtKR D& PDOpKR Yé&]QDPX S HGSI
UR]JSXNiQt 1LFPpQ KORXENRYé GRVDK WRKRWR SRUX&HQt MH Y]K
QHMLVWEé 1D ~]HPt WRKRWR SRO\JRQX ]DViIiKO\ SUIFH SRGpO JHRI\
%53 D %53

'$YRG\ SURp E\O\ SRO\JRQ\ SHUVSHNWLYQtFK ~]HPt SYRCOQRMHNWF
~]JHPt D QH WDN MDN MVRX XYHGHQ\ QDS Y SUiIFL +DYORYp HW DO

E\O\ Y\PH]HQ\ Y ~]JHPtFK YH NWHUéFK VH QHQDFKi]Jt SRUXFK\ ND'
ORNDOLW\ VH QD QLFK Y\VN\WXMH FR QHMPpQ WHNWRQLFNEéEFK (
KOHGLVND VH RSURWL JE\WNX SHUVSHNWLYQtKR ~]HPt SUR JHROF
SRO\JRQ\ MHYt MDNR UHODWLYQ YtFH KRPRJHQQt QHA& JE\WHN ~]HF
KRUQLQRYéP W\SHP D REVDKXMt UHODWLYQ PDOp PQRAVWYt aLO
~]JHPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIiFH E\OR ]ML&W QR Y \
D ODPSURI\WU$ R Q FR SHVW HM&t IDVWRXSHQt KRUQLQRYEéFK W\S$
KXVWRWD WHNWRQLFNéEFK OLQLt D NDWHJRULH D FHONRY Y W



IRNDOLWD yHUWRYND

96E U SRO\JRQX SHUVSHNWLYQtKR ~]HPt SUR JHROBJLFRIWDFKDUDN
FHONRYi URJORKD E\O SURYHGHQ QD ]iNODG GRVDYDGQt JQDORVYV
YyHVNpKR PDVLYX YL] FLWDFH LQ )UDQ N HW DO +DYORYi H\
5RIKRGXMtFt SUR Y&E U SRO\JRQX E\OD S tWRPQRVW UR]ViKOpKR
JUDQLWRYpKR PDVLYX NWHU@é ]DXMtPi DVL WRKRWR ~]HPt 3R(
SOIQRYDQpPKR +0O REViIKO WDNp GDO&t S tSDGQp LQVWDODFH QD SR
=iURYH E\O QDSOiIQRYiQ WDN DE\ E\O\ ]DVWL&HQ\ D PRKO\ E&W
PDVLYXWR MDN WHNWRQLFNp QD YéEFKRG D QD VHYHUX WDN WHNYV
RNUDML =DWtPFR YODVWQt WLVNé PDVLY S HGVWDYXMH KRPRJF
DOWHUDFHPL D S tWRPQRVWt GDO&tFK KRUQLQ RNROQt JHRORJLFN
1D ]iNODG JHRORJLFNpKR D JHRI\IJLNiOQtKR Y&]NXPX OL[D HW DO
SRO\JRQX SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFNp FKDUDNWHUL]
'$YRGHP E\OR JMLAW Qt GDO&tKR ~]JHPt YKRGQpKR SUR SURYiG
ML&Q RG VLOQLFH 7LV+%ODWQR 3 L QRYpP JHRORJLFNpP D JHRI\]I
Y GHWDLOX PtUQ XSUDYHQ\ KUDQLFH MHGQRWOLY&FK JHRORJLFN
]$VWDOD Y SULQFLSX WpP QH]P Q QD %\OR SRWYU]JHQR &H Y SOF
GRVXG QH]QiPp KRUQLQ\ D 8H MGH R KRUQLQ\ YHOPL PiOR SUR
SHWURJUDILFNpKR VOR&HQt L SHWURI\]JLNiOQtFK YODVWQRVWt 'R&
SRNU\YHP ]JHMPpQD S L YéEFKRGQtP D VHYHUQtP RNUDML SRO\JRQ:
]JyQ JHMPpQD Y SORGLQDWE&FK REODVWHFK Y JUDQLWX . YHONpPX
L QRYp LGHQWLILNDFL KODYQtFK JORP$ D WHNMDRQAFHIRGE K N'YQJ LG
WLVNpKR PDVLYX WHNWRQLFN\ RGG OHQ RG SHUPRNDUERQVNE&FK \
8 ODOP LF MH SiQHY ]JDKORXEHQD QD JORPHFK ,' D ," D LQGLNRY
L P ONRX UHIUDNpPQt VHLVPLNRX /HYé& HW DO D MHYt VH MDN
V QHMYtFH ]DKORXEHQRX Ei]Jt FFD D& P RG SRYUFKX -L&Q M
JORPHFK ,' ," DD, VWXSRYLW ]DKORXEHQD GR S tNRSRYLWp
BHYHUQ RG SRO\JRQX E\OD QRY ]MLAW QD WHNWRQLFN\ ]JDOR&H
V YéSOQt SHUPRNDUERQVN&FK VHGLPHQWS$ PRFQi L S HV P 1D Ji!
MH piVW NRQWDNWX WLVNpKR PDVLYX V RNROQtP NU\WWDOLQLNHP
biVW MH LQWUX]tYQt .U\WWDOLQLNXP MH S L ]iSDGQtP RNUDML WYF
DSLNRQWDNWX URKRYFL V KRMQ&PL U$]Q YHONEPL P OFH XOR;
D& EXGLQDPL ELRWLWLFNpKR W]Y OXEHQHFNpKR JUDQRGLRULWX
+ODYQt JORP\ SUYQt NDWHJRULH GOH $QGHUVVRQD HW DO
96]QDPQp MVRX WDNp JORP\ GUXKp NDWHJRULH Y WELQRX VP UX 9

MVRX JORP\ ,° D GiOH VHYHURMLA&Qt JORP\ '
JORP\ VP UX 69+-=,' D $ =D GDO&t YEUD]Qp JORP\ Y&HFKQ\ VP U
V GROR&HQRX K\GURJHRORJLFNRX IXQNFt O]H YHGOH &LKHOVNpKR
MLKX N VHYHUX ,° ! ! ., $ D,

1D ORNDOLW YHUWRYND E\O\ S\RHYISOWN®BNY GEG\FROAt SUR SURMH N
R]QDpHQp MDNR YHUWRYND * 6 D yHUWRYND = - &HONRYi UR]ORI

NP 3RO\JRQ YHUWRYND + 6 E\O Y\PH]JHQ ML& QD SRpiWNX S L
+DYORYi HW DO G SRO\VRQ YHUWRYND # - E\O QRY Y\PH]HQ Q
Y&]NXPQéFK SUDFt QD SURILOHFK OL[D HW DO



3RO\JRQ YHUWRYND + 6 MH VLWXRYiQ GR VHYHUQt piVWL WLVNpKR

UHVS YNRORXEFH P 3RO\JRQ GRNXPHQWXMH SURILOS$ Y
Y S LEOLAQp RULHQWDFL 9t= WM FHONHP SURILO$ UHVS pivVWt
Y WH[WX *HRORJLFN\ MH SRO\JRQ VLWXRYiQ ] YtFH MDN GR

S HGVWDYXMH KRPRJHQQt OLWRORJLFNp SURVW HGt +RPRJHQLWX
MLQp KRUQLQ\ QHE\O\ ][MLAW Q\ 6P U W FKWR &LO VH QHSRGD LOR
]JDNUHVOHQ\ Y&AHFKQ\ 4tO\ N HPHQH YH VP UX 669+--= PQRKp ] V
PDSRYiQtP DQL JHRI\I[LNiOQtP Y@]NXPHP QHSRGD LOR QRY RY LW
+RMQp ~ORPN\ N HPHQH E\O\ ]ML&AW Q\ Y ALU%tP&ARNRM &(5aH@ SUR
QD SURILOX &(5 Y PHWUI&L + P 9 VHYHUQt piVWL Y\VWXS
SHUPRNDUERQVNEFK VHGLPHQWS$ SRGOH QRY&FK ]MLAW Qt WHNWR
=DKUQXMH VHGLPHQW\ VOiQVNpPKR D SUDYG SRGREQ WDNp Ot VNp}
QD NRQWDNWX V SHUPRNDUERQVNé&PL VHGLPHQW\ MH NU\WR VYDK!
'R SROVJRQX yHUWRYND + 6 [DVDKXMt GYD JORP\ NDWHJRULH SR
! VP UX =6=+9-9 VH VWUP&P ~NORQHP N VHYHUX ]DVDKXMH GR
QHMPpPQ NP D MH GHWHNRYiQ QD SURILOHFK &(5 PLPR EORN
REODVWL ][DVDKXMH DVL NP GORXKé D] HMP VWUPé& ]JORP ' S |
]JQiP Y S HGFKR]tFK SUDFtFK )UDQ N HW DO OL[D HW DO

QD ]iSDG ]JORP ,” E\O QRY LGHQWLILNRYiQ +\GURJHRORJLFNi IX
SRWYU]JHQD

3RO\JRQ YHUWRYND + - E\O QRY VWDQRYHQ QD ]iNODG QRY ¢
JHRIVJLNiOQtKR Y&]NXPX YL] OL[D HW DO 3RO\JRQ MH VLWXF
WLVNPKR PDVLYX D Pi UR]JWHRKX YNRORXEFH P *HRORJLFN\ |
SRO\JRQ YyHUWRYND * - WYR HQ YéKUDGQ KUXE JUQLWEéP ELR\
S HGVWDYXMH KRPRJHQQt KRUQLQRYp SURVW HGt 3 HYDKD YHON
%DED D' GHN QD SRYUFKX YH Y W&t piVWL SROVJRQX LQGLNXMH t
JUDQLWX PRKRX RMHGLQ OH QDUX&RYDW GUREQpP N HPHQQp &tO\ |
SRNU\Y MH Y\YLQXW MHQ YHOPL RPH]HQ D MHKR PRFQRVW ] HMP

]JY WUDOLQ\ D& SUYQt GHVtWN\ PHWUS$ Y\YLQXWp Y SORFKE&FK GF
]JDVDKXMt GYD SUDYG SRGREQ VXEYHUWLNiOQt JORP\ NDWHJRU

GpOFH QHMPPQ UHVS NP RED VLWXRYDQp Y MLAaQt pivVWL SRO'

]JORP\ VH SUDYG SRGREQ S L YEFKRGQtP RNUDML SRO\VJRQX Y\WU

K\GUDXOLFNRX IXQNFL ]JORP ,' VH SURMHYXMH DGRX SUDPHQ

-DEORQQi OL[D HW DO =ORP ' E\O ]QiP MLa&a Y S HGFKR]tP
G DOH E\O XS HVQ Q ]JORP ' E\O QRY LGHQWLILNRYIQ

'$YRG\ SURp E\O\ SRO\JRQ\ SHUVSHNWLYQtFK ~]HPt SYRCOQRMHNWF
~]JHPtMVRX QiVOHGXMtFt 2ED SRO\JRQ\ MVRX VLWXRYIiQ\ Y SURV\
WLVNpKR JUDQLWX V QDSURVWR ]DQHGEDWHOQéP SRGtOHP GDO:
Y\ND]XMt SRUX&aHQt MHQ Q NROLND JORP\ 3URVWRU PH]L RE PD SF
SUIFH QHYKRGQé L NG\a MH WDNp VLWXRYiQ GR WLVNpKR JUDQL\

ALURNp GUFHQp ]JyQ\," VP UX 9t= SRGOH NWHUp PM GR&AOR N SUI
ED]JDOWRLGQtFK KRUQLQ 3URVWRU YBFKRGQ D VHYHUQ RG SRO\
VI\VWpPHP JORP$ GUXKp L SUYQt NDWHJRULH ,° $ D QDYtF MH ]

SiQYt 1D MLKX SOXWRQ NRQpPt QD S HYidQ LQWUX]tYQtP NRQWDNW
KRUQLQ\ + I\OLW PHWDGURED D& URKRYHF 1D ]iSDG D VHYHU]I
WHNWRQLFN&P piVWHPQ LQWUX]tYQtP RNUDMHP D JHRORJLFN\ M}



WHNWRQL]JRYDQéPL EXGLQDPL ELRWLWLFNpKR JUDQRGLRULWX V I
UHOLNW\ SHUPRNDUERQVNéFK VHGLPHQWS$ D VORALWi WHNWRQLND



IRNDOLWD yLKDGOR

"HGQtP ] UR]JKRGXMtFtFK IDNWRU$ SUR Y&E U SRO\JRQ$ SHUVSH
FKDUDNWHUL]DPpQt SUIFH D SURMHNWRYp SUIiFH E\O S HGSRNODG

SUR Y\EXGRYiQt +O YpHWQ S tSDGQp LQVWDODFH MHKR SRYUFKR
WHQWR S HGSRNODG GiQ S tWRPQRVWt JUDQLWRYpKR NOHQ
PHWDPRUIRYDQé&PL KRUQLQDPL MHGQRWYiUQp VNXSLQ\ PROGDQXE
ELRWLWLFNéPL SDUDUXODPL PLJPDWLW\ RUWRUXODPL D QD -9 L .
[HQROLW\ Y JUDQLWRYpP W OHVH *UDQLWRYé& SOXWRQ XSDGi SR
biVWHPQ L N 6= GR RNROQtFK PHWDPRUILWS$ 9]iMHPQé& NRQWDN
ORVWHpPQé YL] Qtd&H LQWUX]LYQt 'R JUDQLWRYpPKR SOXWRQX VH S
6W HGHP SOXWRQX RG - N 6 SURFKi]t QHMPODG&t D QHMY&]QDPQ M
SiVPR 90DVWQt JUDQLWRYp W OHVR L MHKR RNROt Y\ND]XMH ]G
SRNU\YQ&FK ~WYDU$ |[DVWXSXMt Y RPH]JHQp Pt H UHOLNW\ VODGNI
XOR&HQLQ\ .YDUWPpPUQt VHGLPHQW\ PDMt QD ORNDOLW YyLKDGOR

QD SOR4Q RPH]HQpP YBVN\W\ Y SRGRE GHQXGDpPQtFK UHOLNWS$ )
KRORFHQQtKR VWit MVRX DNXPXORYiQ\ Y ~GROQtFK QLYiFK YRGQtF
RG GR P 6SODFKRYp MtORYLWp D& StVPLWp VHGLPHQW)\ Y\SO X!
~GROt D GHSUHVt S tSDGQ MVRX Yi]iQ\ QD piVWL VWiO&FK WRN$ E

1D ]iNODG JHRORJLFNpKR JHRI\]JLNIiOQtKR D K\GURJHRORJLFNpPKR °

HW DO GRAOR N URROHRQ S OFRFKYSHNWLYQtKR ~]JHPt SUR
FKDUDNWHUL]DYRtUSPIiMH]ISDGX MLKR]iSDGX D YEFKRGX Y SORA&H
URJORKD MH '$YRBEHP E\OR RY HQt GDO&tKR KRPRJHQQtKR ~]F

SURYiG Qt JHRORJLFNEFK FKDUDNWHUL]DpQtFK SUDFt Y REODVWL .
IRGKp RY

3R QRYpP JHRORJLFNpP JHRI\]LNiOQtP D K\GURJHRORJLFNpP PDS
S HGSRNODGS$P )JUDQ N HW DO +DYORYi HW DO D NH ]P
VWDYE\ 5R]VDK NOHQRYVNpKR SOXWRQX E\O RG ]iSDGX L YEFKRGX
V PHWDPRUILW\ PROGDQXELND QD ]iSDGQt VWUDQ SREOt& REFH
GRNXPHQWRYiQ MDNR WHNWRQLFNé& =iSDGQt RNUDM SOXWRQX R
&, + &, + $ &, + &,+ D &,+ 96FKRGQt RNUDM JUDQLWRYpKF
QD ]iINODG QRY@FK SUDFt QD SURILOHFK &,+ &+ % &,+ D &,
]JDKXaW QD Vt" N HPHQQ&FK D SHJPDWLWRY&FK &LO D GR&OR N
PLJPDWLWRY&FK [HQROLWS$ 9 REODVWL PHWDPRUIRYDQE&FK KRUC
DPILEROLW\ NYDUFLW\ D S LE\OR RUWRUXORY&FK W OHV ]iSDGQ
&, + &, +

1RYéPL JHRI\]JLNiOQtPL JHRORJLFNéPL D K\GURJHRORJLFNéPL SU
RY HQ\ JORP\ D NDWHJRULH YH VP\VOX $QGHUVVRQD HW DO

RY HQeéPL JORP\ E\O\ Q NWHUp SURGORXaHQ\ QDS ! MLQp JNL
E\O SR]JP Q Q MHMLFK SUS$E K QDS N IRGKDp

NDWHJRULH VH SURMHYLO MDNR YeUD]Ql WHNWRQLFNl VWUXNW
YDUtUXMtFt RG GR P -HKR Y&FKRGQt Y WYt MH JORP NDWHJ
1iSDGQt Y WHY S HGVWDYXMt GYD QRY VWDQRYHQp JORP\ NDWHJ
' VP UHP N -= ' D N6= |, IRGKp RYVNp JORPRYp SiVPR

VWUXNWXUD V RY HQRX K\GURJHRORJLFNRX IXQNFt Y SRGRE YéVl!



SRGpO ]ORPS$ ' D . 9 EOt]JNRVWL QRYpKR JORPX ' OH&

+&5 D SUDPHQLaw "% +&5 NWHUp Y&DN PRKRX VRXYLY)
=ORP E\O WHG\ NODVLILNRYiIQ MDNR JORP V SUDYG SRGREQRX K\GLl
1RY E\O\ VWDQRYHQ\ URYQ & JORP\ NDWHJRULH ' D ,’ ]DV

~]JHPt Y\PH]JHQpKR SRO\JRQX -VRX YHGHQ\ VXESDUDOHOQ VH VW
VP UX NWHU& SRWYUGLOR QHMHQ K\GURJHRORJLFNp PDSRYiQt
IXQNFt D JHRI\]JLNiOQt P HQt SURILO\ &, + D &,+ DOH L V
GRNXPHQWDpPQt ERG  *&' 94HFKQ\ W\WR JORP\ MVRX VRXpiVW
PRKOD VRXYLVHW V ORGKp RYVNE&P JORPRY&P SiVPHP 2E ]yQ\ YA&C
JHRI\]JLNiOQt DQL JHRORJLFNp SUiIFH MHMLFK QiSRDQRR/QX BHIFRW
JHRORJLFNp FKDUDNWHUL]DpQt SUiFH ]DVDKXMt ]JORP\ ,° |
K\GURJHRORJLFNRX IXQNFt ," D, RED NDWHJRULH -VRX VF
JORP$ VP UX 69+-= NWHUp YH VP\VOX $QGHUVVRQD HW DO v
JORP\ YADN Y]JKOHGHP N MHMLFK ORNDOL]DFL Y\PH]HQ& SRO\JRQ Y¢

1D ORNDOLW YyLKDGOR E\O\ QRY SHRNFHNWILWD FROAJR®N SUR SUR
SUIFFRHONRYi UR]JORKD RERX SROWRYP$ GWHD SROWRQ\ SHUVSHNWLY
SUR SURMHNWRYp SUiFH E\O\ VWDQRYHQ\ ]iSDGQ D Y&FKRGQ R
JORPRYpKR SiVPD 3iVPR XSDGi SRG VWUP&PL ~KO\ FFD N = O]H WH
DQL MHGHQ ] Y\PH]HQéFK SRO\JRQ$ QHER" W\WR E\O\ QDYU&HQ
S tSDGQEFK WHNWRQLFNEFK SURMHY$ $BRRRRYQKR KIGPR =iSDGQ
NP QD SRYUFKX L Y KORXEFH P E\O Y\PH]HQ ML& QD SRpiw
DO E\O YADN SRGOH YéEVOHGNS$ QRYE&FK JHRORJLFN&FK JHRI\]I
Y&e]QDPQ UR]&t HQ VP UHP N - UHVS -=D = %\0 ]S HVQ Q ]iSDGQt
SURILO\ &,+ $ &, + &, + &, + D PQRAVWYt PLIPDWLWRY&FK |
SURILO &,+ 'R VV] piVWL SROVIJRQX ]DVDKXMt RNUDMRY ]OF
K\GURJHRORJLFNRX IXQNFt D ," [H 6= SDN JORP ,' V RY HQRX
NWHUé Y RPH]JHQpP ~VHNX SREOt& REFH ORVWHpPQé& WYR t WHNWRH
&HONRY VH ]iSDGQt SROVJRQ MHYt MDNR UHODWLYQ KRPRJHQQt -
SUREtKi ]JORP ,' V RY HQRX K\GURJHRORJLFNRX IXQNFt -HGQi VH
E\O RSURWL S$YRGQtP S HGSRNODG$P RG VHYHUX JNUIFHQ QD SLU
&+ VH QHSURMHYLO D E\O SR]JP Q Q VP U MHKR SUS$E KX DVL
&, + $ &, + -HKR XNRQpPHQt OJH WHG\ S HGSRNOIGDW Y MY RNR

96FKRGQt SRO\VJRQ YLKDGOR + ®DS®ORFUBPKX L WAKORXEFH P E\C
YEFKRGQ RG REFH /RGKp RY WDN DE\ GR Q KR QH]DVDKRYDOR N
JORPRYp SiVPR DQL GUXKi Y&]QDPQi WHNWRQLFNi VWUXNWXUD

NDWHJRULH + SUREtKDMtFt MY RG SRO\JRQX DQL N ]iSDGX XS
PROGDQXELNHP O]HPt SRO\JRQX E\OR SRGUREQ |JNRXPiQR JH
JHRI\]JLNiOQtPL SUDFHPL QD SURILOHFK &,+ % D &,+ 3URVW HG
KRPRJHQQt D QH]DVDKXMt GR Q KR Y&]QDPQp WHNWRQLFNp VWUXN

'$YRG\ SURpP E\O\ SRO\VJRQ\ SHUVSHNWLYQtFK ~]HPt SYRGOQRMHNWF
~]HPt MVRX QiVOHGXMtFt 2ED SRO\JRQ\ MVRX VLWXRYiQ\ Y SUR\
JUDQLWX NOHQRYVNpPKR W\SX V PHQ&tP SRGtOHP [HQROLWS$ PHWD
SRO\VJRQ\ Y\ND]XMt SRUX&HQt MHQ Q NROLND ]JORP\ Y S tSDG ]i
YEFKRGQtKR SROVJRQX QHQt |D]JQDPHQIQD &iGQi YE]QDPQi WHNWRQ
SRO\JRQ\ MH SUR EXGRXFt SURMHNWRYp SUiFH QHYKRGQé& QHER"



SiVPR 3URVWRU ]iSDGQ RG SRO\JRQ$ S HGVWDYXMH REODVW
V PHWDPRUILW\ PROGDQXELND VHYHUQ YEFKRGQ D MLKRYEéF
SURVWRXSHQR DGRX ]JORPRY&FK VWUXNWXU S HYiaQ NDWHJRU
JORP ' NDWHJRULH .RQWDNW\ SOXWRQX V RNROQtPL PHWDEF

N = Da 6= QD -9 MH WRWR XSDGiQt YéUD]Q SORa&at



IRNDOLWD 1D 6NDOQtP ('8 ]iSDG

"HGQtP ] UR]JKRGXMtFtFK IDNWRU$ SUR Y&E U SRO\JRQ$ SHUVSH
FKDUDNWHUL]DpQt SUIFH D SURMHNWRYp SUiFH E\O S HGSRNODG

SUR Y\EXGRYiQt +O YpHWQ S tSDGQp LQVWDODFH MHKR SRYUF
SHUVSHNWLYQtKR ~]JHPt SUR JHRORJLF NRp FAFKONDYNIWUHRIIO| RBMDt S U iNF
SURYHGHQ QD ]iNODG Yé&VOHGN$ PDSRYDFtFK SUDFt SURE KQXYat
JHRORJLFNEGFK D GDO&tFK LQIRUPDFt Y\EUDQE&FK piVWt pHVNpKR P
YKRGQRVWL SUR XPtVW Qt +O03 Y REGREt + +DQA0 HW DO D
E\O\ ]DP HQ\ QD Y&]NXP MLAQtKR FtSX W OHVD W HEtpVNpKR SOXV
PROGDQXELND 7 HEtpVNé SOXWRQ VH MHYt MDNR KRPRJHQQt PDJP
KUXE SRUINWULFNEPL GXUEDFKLW\ V PLQLPiOQtP ]JDVWRXSHQtP MLQ:¢
SRO\JRQX ]JDKUQXMH SULPiUQ PDJPDWLFNRX WHNWRQLFN\ PRGLIL
D PROGDQXELND D PROGDQXELNXP PH]L REFHPL =iUXELFH D 0\V
OLWRORJLFNRX VWDYERX 3 L QRYpP JHRORJLFNpP D JHRI\]JLNiOQtF
SR]QDWN\ WeNDMtFt VH KUDQLF D Y]iMHPQ&FK Y]WDK$ JHRORJLFN&
OLWRORJLFNEFK W\S$ OL[D HW DO +RUQLQ\ W HEtpVNpKR St
WYR HQ\ ] KUXE SRUI\WLFNéP GXUEDFKLWHP ]iSDGQ X REFH
Q NROLN GUREQ&FK W OHV WXUPDOLQLFNpKR JUDQLWX R UR]P UH!
RG /LSQtND MH Y\PDSRYiQD HQNOiYD VWURPDWLWLFNpKR PLIJPDWL
QHYéUD]Qé D& |DQHGEDWHOQé MH ][DVWRXSHQ S HGHY&tP DNXPXO
NROHP 2VWUpPKR D ]iSDGQ RG REFH %R RY D VYDKRY&PL VHGLPH
+UDQLFH V PHWDPRUIRYDQé&PL KRUQLQDPL PROGDQXELND YH Yé
669 --= SUREtKi RG ORNDOLW\ A9 URYQE&FK?®* YEFKRGQ RG /LSQtN
5RXFKRYDQN\ NGH MH QD ]JORPX ,” R FFD P RGVNRPHQD N
XYHGHQ&P MM] VP UHP +UDQLFH MH ]GH RVWUi WHNWRQLFNi M
Y REODVWL SRO\JRQX SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFN|
S HYD&XMtFtPL QHEXOLWLFNéPL D& VWURPDWLWLFNé&PL PLIPDWLW\
QHPDSRYDWHOQp pRpN\ DPILEROLWS$ SRORK\ DQDWHNWLFNpKR JUIL
SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIFH MH ORNDOL]RYiQR FHON
3 HYD&AXMtFtP VP UHP WHNWRQLFN&FK ]JyQ MH =6=+9-9 NWHU@ Pi

Pt H VH Y\ VN\WXMH V\VWpP 66=%--9 D 669+--= 'YD JORP\ PDMt VP U
YéEFKRGR]iISDGQt RULHQWDFL 6P U\ D ~KO\ VNORQX JORPS$ QHE\OR
SRUXFK\ NDWHJRULH GOH $QGHUVVRQD HW DO . D "

OLSQLFNé& JORP D REMHYXMt VH Y VHYHUQtP RNUDML SRO\JRQX
NDWHJRULH &HVW ] QLFK E\OR QRY RY HQR JHRI\][LNiOQtPL P

(' =D ('8 'R WpWR NDWHJRULH SDW t L JORP ,° NWHUé MH V

SHUVSHNWLYQtFK ~]HPt SUR SURMHNWRYp SUiFH ('8 ]iSDG VHYHUR"

WH[W 1D ]iNODG JHRORJLFNpKR PDSRYiQt EH] JHRI\]JLNiOQtKR S
NDWHJRULH

1D ORNDOLW 1D 6NDOQtP ('8 ][iSDG E\OS N URNSHINW LW Qt SR G JHPD \ ¢
SURMHNWRYR]®WIiFHQp MDNR ('8 ]iSDG + = RUMVOR]H Y NROR XE FH

P ('8 1]iSDG + 69 R URJORJWHVS NP YNPORXEFH P D ('8 ]iSDG
+ - R URJOR]JH UHWNMS Y M®RXEFH P &HONRYi URJORKD Y&HF
MH QD SRYUFKX3RO\NPQ\ E\O\ Y\PH]JHQ\ Y UiPFL SURMHNWX +DQ&0D
QRYE&FK PDSRYDFtFK D JHRI\]JLNiOQtFK SUDFt E\O\ XS HVQ Q\ OL[D |



3RO\JRQ ('8 ]iSDG *# = MH VLWXRYiQ GR MLKR]iSDGQtKR FtSX W HE
5DWLER LFH /LSQtN X +URWRYLF D %R RY 3RO\JRQ MH FHOH SRNU
DO E D QiVOHGQ GRNXPHQWRYiQ JHRI\]JLNiOQtPL P HQtPL QD
D ('8= % *HRORJLFN\ MH SRO\JRQ VLWXRYiQ Y KRPRJHQQtP KUXE
ELRWLWLFNpP PHODQRNUDWQtP VIHQLWX 9H W HFK GUREQE&FK W ¢
KUXE ]JUQLWé& ELRWLWLFNé JUDQLW D& V\HQLW -LQp OLWRORJLFN
]JDVWRXSHQ PLQLPiOQ D MH UHSUH]HQWRYiQ VYDKRY&PL KOLQLV
('8 ]iSDG + = E\OR ]JML&W QR ]JORPS$ ,° 94HFK
VSDGDMt GR NDWHJRULH SRGOH NODVLILNDFH 6.% =ORP\ ,'
JHRORJLFNpKR PDSRYiQt 2VWDWQt ]JORP\ E\O\ NURP JHRORJLF
JHRI\JLNRX .DURXV HW DO BNORQ\ &iGQpKR ] XYHGHQ&FK ]ORI
E\O\ SURWR NRQYHQpPQ VWDQRYHQ\ QD f

3RO\JRQ ('8 ]iSD®IH BOWXRYiQ GR REODVWL PH]L 6LOQLpPQtP U\EQt
1D 6NDOQtP D ORNDOLWDPL +RUQt 3RUXEN\ D /LSHQVNR ]iSDGQ R
PDSRYiQtP +DQA&OD HW DO E D GRNXPHQWRYiQ GY PD JHRI\]L
('8 = 2ED SURILO\ PDMt VP U =6=%+9-9 *HRORJLFN\ MH SRO\JRQ VL
JUQLWpP SRUI\WULFNpP DPILERO ELRWLWLFNpP PHODQRNUDWQtP V
-DUR&RYVNpPKR .DFt H Y\WVWXSXMH QD SRYUFK HQNOiYD VWURPDWLW
=DQHGEDWHOQé& NYDUWpPUQt SRNU\Y WYR t S HGHY&tP QLYQt D VSO
SRO\JRQX E\O LQGLNRYiQ SRX]H MHGHQ ]JORP ,° NDWHJRULH
VLOQRX '23 DQRPiOLt QD SURILOX ('8 9 Y PHWUiIAL RNROR 7H
biVWL SUDYG SRGREQRX K\GURJHRORJLFNRX IXQNFL MHKR VNORQ
QD f 'DO&t JORP\ SDN NRStUXMt Y\PH]HQt SRO\JRQX = SUDNWLFN\
OLSQLFNéP JORPHP NDWHJRULH ,' ]iSDGQt KUDQLFH MH VRXE ¢&
D MLAQt KUDQLFL NRStUXMH JORP NDWHJRULH ,°

3RO\JRQ ('8 ]iSDG + - MH VLWXRYiQ ML&Q RG NyW\ 1D 6NDOQtP
+DQAOD HW DO E 9 SOR&H SROVJRQX QHE\O\ SURYHGHQ\ 8iGQ
MH SRO\JRQ VLWXRYiQ Y KRPRJHQQtP KUXE JUQLWpPP SRUI\ULFNpP
VIHQLWX KRUQLQ\ RGOL&Qp OLWRORJLH UHSUHJHQWXMH SRX]H W «
]iSDGQ RG 'ROQtKR U\EQtND D SHIJPDWLWRYi &OD Y /LSNiFK MLA(
SRNU\Y WYR t QLYQt D VSODFKRYp VHGLPHQW\ Y EH]SURVW HGOQt
VHGLPHQW\ Y ML&QtP VYDKX NRSFH 1D 6NDOQtP D SORFK\ VSUD4
SROVJRQX 9 SOR&H SROVJRQX E\O\ LQGLNRYIQ\ JORP\ Y&HFKQ\ I

D S LpHP& JORP\," D E\O\ LQGLNRYiQ\ JHRI\]JLNRX 1|
SURILOHFK ('8 9 D ('8 =D ('8 $ YH&NHUp LQGLNDFH OHAat PL
('8 1iSDG -

'$YRG\ SURpP E\O\ SRO\VJRQ\ SHUVSHNWLYQtFK ~]HPt SYRGOQRMHNWF
~]HPt MVRX QiVOHGXMtFt 94HFKQ\ SRO\JRQ\ MVRX VLWXRYiQ\ Y
SRUIWULFNpKR GXUEDFKLWX W HEtpVNpKR SOXWRQX V QDSURVWR ]
3RO\JRQ ('8 ]iSDG * 69 MH SRUX3HQ SRX]H MHGQtP GROR&HQé&P ]JOR
bW\ PL JORP\ D ('8 ]iSDG = ]JORP\ NWHUp MVRX RY&HP LQGLNRYiC
X S HGFKR]tFK GYRX SROVJRQ$ 3URVWRU VHYHUQ RG SRO\JRQS$ VH
N YE]QDPQp JORPRYp OLQLL OLSQLFNpKR JORPX SURVWRU QD Yé&FK
V MHGQRWNRX PROGDQXELND NWHUi UHSUHJHQWXMH VORALWR:
OLWRORJLFNRX VWDYEX



/IRNDOLWD +RUND

96E U SROSIHRUMSHNWLYQtKR ~]JHPt SUR JHRORJLF EDPOFEDR DMEGHQ QD
]iNODG GRVDYDGQt ]QDORVWL R JHRORJLFNp VWDYE WpWR REOD
)UDQ N HW DO OL[D HW DO &HONRYi UR5$®RKDGXRIOK § FSQIR
YEE U E\OD S tWRPQRVW UR]ViKOpKR W OHVD W HEtpVNpKR PDVL
GRPLQDQWQtP KRUQLQRYé&P W\SHP GXUEDFKLW\ NWHU& S HGVW
VWUXNWXUQtKR UHODWLYQ KRPRJHQQt SURVW HGt 3$YRGQt S
JHRORJLFNp FKDUDNWHUL]DpQt SUiFH E\O Y\EUIQ YKRGQ D MHKF
JiNODG JHRORJLFNpKR D JHRI\JLNiOQtKR Y&]NXPX OL[D HW DO

SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIiFI
SURMHNWRYp SUiFH 5R]VDK D XPtVW Qt W FKWR ~]HPt MVRX RY(
FHONRY&P UR]JVDKHP N HKNpKR SRUX&HQt 3 L QRYpP JHRORJLFNpF
SRWYUJHQR &4H GRPLQDQWQtP KRUQLQRY&P W\SHP MVRX DPILERO |
PHODJUDQLW\ GXUEDFKLW\ W HEtpVNpKR SOXWRQX 7\WR KRUQLQ
SRGOH JUQLWRVWL D SURFHQWXiOQtKR [DVWRXSHQtP SRUI\ULFNéF
QHRYOLY XMH MHMLFK FKHPLFNp VOR&HQt D UHRORJLFNp YODV\
KRUQLQiIFK GXNWLOQt PDJPDWLFNp VWDYE\ D& VXEVROLGRYp D |
P\ORQLWL]DFH % 84Q VH Y\WN\WXMt GUREQp &tO\ JUDQLWRLGQtFK
GRPLQXMt JHMPpQD PXVNRYLW ELRWLWLFNp JUDQLW\ pDVWR V
Q NROLND PHWUS$ *UDQLW\ URYQ & PtVW\ Y\WVWXSXMt MDNR GUREQp
VH Y\WWN\WXMt QHS tOL4 PRFQp N HPHQQp 4tO\ R PRFQRVWL GR S$O
FHONRYp PRFQRVWL D& GHVtWN\ PHWUS$ 3RNU\YQp ~WYDU\ PDMt
VYDKRYp D IOXYLiOQt VHGLPHQW\ NYDUWPpPUQtKR VWit 1D ]iNODG

6NR HSD HW DO E\OD ]ML4AW QD PRFQRVW NYDUWpPUQtFK VH
GXUEDFKLW\ EEYDMt SRVWL&HQpP ]Y WUIiYiQtP PD[LPiOQ GR KORX
JHRORJLFNE&GP PDSiP GR&OR N ~SUDYiP UR]JVDKX NYDUWHUQtFK
Y\PDSRYiQD Q NWHUi 4LOQi W OHVD JUDQLWS$ . YHONpPPX SRNURNX
LGHQWLILNDFL JORP$ LQ OL[D HW DO 1D ~]HPt SRO\VJRQX SHU
FKDUDNWHUL]DpQt SUIFH ORNDOLW)\ +RUND E\O\ Y UiPFL S HGFKR]t
HW DO PDSRYiQ\ JORPRYp VWUXNWXU\ QtJNRWHSORWQt P\
Y FHONRYpP SRpWX JORP$ 1D ]iNODG JHRI\][LNIiOQtKR P HOQt
GHILQRYIQR ]JORP$ D JORPRY&FK ]JyQ GiOH JORP\ S LpHP&a Y Q N
P HQtP QD Y&FKR]JHFK Y WHUpQX RY LW MHMLFK RULHQWDFL D Nl

b

1D ORNDOLW +RUND E\O\ Y\FBHHUWQSHM W LYROFKRQNMHPt SUR SURMHN

RIQDpHQp MDNR +RUND * 6= +RUND * 69 D +RUND = - R FHONRYp U

IHMY Wat ] W FKWR SRO\JRQ$ MH +RUND £+ 6= NWHUé REVDKXMH ~]F

YL] QDS tNODG LQ )UDQ N HW DO OL[D HW DO 3RO\JRQ\ +

Y\PH]HQ\ QD ]JiNODG VWIiYDMtFtFK YEVOHGNS$ YEINXPQEFK SUDFt QI
NP OL[D HW DO

3RO\JRQ +RUND * 6= MH VLWXRYiQ KODYQ GR VHYHUR]iISDGQt piV\
SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIFHUBVHKR YHNPORREWHM H

P 9HOLNRVW SRO\VJRQX VH RSURWL S HGFKRIJ]tPX QiYUKX SRGD
SURWRAaH QHE\O\ SRWYU]JHQ\ Q NWHUp WHNWRQLFNp SRUXFK\ X
SRGNODGHFK 7HQWR SRO\VURQ GRNXPHQWXMH JHRIVILNIOQtFK ¢



"PHQRYLW SURWtQDMt SRO\JRQ +RUND + 6= SRPtWiQR RG VHYHU:
VWDQLpHQt = P SURILO +25 VWDQLpHQt = P D RNUDM
+25 VWDQLpPHQt + P 'iOH REVDKXMH SURILO +25 VH VWI
SRO\JRQ MH SURWQXWEé 6=+-9 SURILO\ +25 VWDQLpHQt +

P *HRORJLFN\ MH SRO\JRQ VLWXRYiQ ] YtFH MDN GR DF
ELRWLWLFNpKR PHODJUDQLWX D& PHODV\HQLWX W HEtpVNpKR SOX\
QDUX&aXMt GUREQp &4tO\ DSOLWS$ D JUDQLWS$ 3RO\VIRQ MH SRUX&HQ
DO NWHUp E\O\ LGHQWLILNRYiQ\ PHWRGDPL '23 D 056 ]JORP ,'
VP UX a969+=-= D a9+t= RULHQWRYDQ& ]JORP ,’ +\GURJHRORJLFN
SRWYU]JHQD

3RO\JRQ +RUND * 69 MH VLWXRYiQ GR REODVWL PH]L REFHPL 5RK\ C
QD SRYUFKX L Y KORXEFH P 7HQWR SRO\JRQ GRNXPHQWXMH
W FKWR SURILO$ -PHQRYLW SRpPtWiQR RG VHYHUX VH MHGQi R =6
VWDQLpHQt + P +25 ' VWDQLpPHOQt + P 6=+-9 RUL
+25 $ VWDQLpHQt + P +25 % VWDQLPHQt *+ P D SURI
+ P *HRORJLFN\ MH SRO\JRQ VLWXRYiQ GR DPILERO ELRWI
PHODJUDQLWX D& PHODV\HQLWX W HEtpVNpKR SOXWRQX OL[D HW |
KRUQLQ\ QDUX&XMt GUREQp &4tO\ DSOLWS$ JUDQLWS$ N HPHQQp A&t
NYDUWHUQt VHGLPHQW\ 'R WRKRWR SRO\JRQX ]DVDKXMH SRX]H Mt
! NWHUé MH RULHQWRYDQé& 6=+-9 D E\O LGHQWLILNRYiQ PHWRG|
FFD f WRKRWR ]JORPX E\O RGKDGQXW QD ]iNODG ]QiPp R
+\GURJHRORJLFNi IXQNFH WRKRWR JORPX QHE\OD SRWYU]HQD

3RO\JRQ +RUND = - MH VLWXRYiIQ GR REODVWL PH]L REFH@D %XGLA&
SRYUFKX L Y KORXEFH 7HQWR SRO\JURQ MH SURWtQiQ SRX]H 6=%-9
VWDQLPpHQt + P 3RO\JRQ MH VLWXRYiQ GR DPILERO ELRWL
PHODJUDQLWX Da PHODV\HQLWX W HEtpVNpKR SOXWRQX ORFQ Mat
WRKRWR SRO\JRQX QH]DVDKXMH &4iGQé ]JH JORPS$ D NDWHJRULH

'$YRG\ SURpP E\O\ SRO\VJRQ\ SHUVSHNWLYQtFK ~]HPt SYRGOQRMHNWF
~]HPt MVRX QiVOHGXMtFt 3RO\JRQ\ MVRX VLWXRYiQ\ Y SUR
ELRWLWLFNpKR PtVW\ D& ELRWLWLFNpKR PHODJUDQLWX D& PHOT
]JDQHGEDWHOQ&P SRGtOHP GDO&tFK KRUQLQRY&FK W\S$ 9\PHI]F

NDWHJRULH D PLQLPiOQt SRpHW JORP$ NDWHJIRULH 1DSURYV
NWHUé& GRVDKXMH PRFQRVWL SUYQtFK PHWUS$



IRNDOLWD +UiGHN

96E U SROSHUYSHNWLYQtKR ~]JHPt SUR JHRORJLFN$ FXPKIDNW H ELDD
SURYHGHQ QD ]iNODG UR]VDKX SROVJRQX S$YRGQtKR 30 ===. )UD

E NWHUé E\O UR]&t HQ QD YEFKRG WDN DE\ SRNU\O NRPSOHWQ
VH MHYt MDNR QHMKRPRJHQQ M&t SURVW HGt Y UiPFL |DVWLAHQE&FK
]JDVWLKXMH JHMPpQD JUDQLW W\SX yH tQHN D RNUDMRY WDNp RNR
VO GR NWHU&FK JUDQLW W\SX yH tQHN LQWUXGRYDO 7\WR JL
SOXWRQLFNpKR NRPSOH[X D VY&P VOR&HQtP RGSRYtGDMt SHUI
JUDQLWRLG$P V SRGVWDWQéP ]DVWRXSHQtP ELRWLWX D PXVNRYLW
L KUXERJUQQp PtVW\ V SRUIWULFNéPL Y\URVWOLFHPL GUDVHOQ&Fk
QD MHMLFK FKHPLFNp pL UHRORJLFNp YODVWQRVWL -HQ PtVW\ \
XOWUDED]LN QiOH&tFt PRQRWYyQQt MHGQRWFH PROGDQXELND NV
GHVtWHN PHWU$ 6HGLPHQWIiIUQt SRNU\Y MH WYR HQ SOR&Q RPH]H
VHGLPHQWS$ StVPLWpKR D W UNRYLWpKR FKDUDNWHUX V PRFQRVW

9 UR]JVDKX SHUVSHNWLYQtKR ~]JHPt SUR JHRORJLFNp FKDUDNWHUL]
NP S tORKD p E\O\ UHDOL]JRYiQ\ JHRI\]JLNiOQt D JHRORJLFNpPp

9 UIPFL QRY SURYHGHQE&FK JHRI\]JLNiOQtFK D JHRORJLFN&FK SUDF
KRUQLQRY&FK W OHV D MHMLFK KUDQLF NWHUp MVRX ]P Q Q\ VStak
VWDYE ORNDOLW\ VH Y&]QDPQ QHP Qt *HRI\JLNiOQt SUIFH RY LO\
QD NP %HQH& HW DO 9 WatFK ]JP Q GR]QDOD WHNWRQLFNi|

Q NWHUp JORP\ E\O\ QDOH]JHQ\ QRY MLQp JORP\ QDRSDN RY HQ\ Q

OQRA&VWYt Q\Qt XYiG Q6FK WHNWRQLFNE&FK OLQLt Y JUDQLWRYpP SL
69+-= D 6=+-9 P$&H EEW L SURMHYHP SXNOLQRYp VtW OL[D HW D
UK\ YUW\ DOH QHO]H GHILQRYDW S tWRPQRVW D PtUX SRK\EX Q
SLDGLW DQRPiOLL N SURMHYX JORPX pL SXNOLQ\ OH]JL Y W&t D Yé
RNUDMRYp SRUXFK\ JUDQLWX W\S yH tQHN ' D GiOH SRUX
JHRI\]JLNiOQtPL PHWRGDPL S L ]iSDGQtP RNUDML PDVLYX yH tQNX :
W]Y GROQRKX"VN& JORP MH VHYHURML&Qt SRUXFKD V ' D,
3U$SE K GROQRKX"VNpPKR JORPX MH R Q FR NRPSOLNRYDQ M&t Y VHY
PQRAVWYt PHQAtFK PpQ PRUIRORJLFN\ SDWUQ&FK SRUXFK QDS
SRUXFK\ PLPR QHER S L RNUDML PDVLYX yH tQNX SDN MVRX JHMPpC
X Q NROLND SRUXFK E\OR PR&Qp RULHQWDpPQ XUpLW VNORQ D VI
Y S tSRYUFKRYp ]yQ V RKOHGHP QD GRVDK SRX4LW&FK PHWRG = J
RGOLALW PLQLPiOQ YDULHW\ JUDQLWS$ QD ]iNODG REVDKX . 8
YDULDELOLWX SURVW HGt YE]QDPQp

9 SUSE KX K\GURJHRORJLFNpPKR RY RYiQt JHRI\]JLNiOQtFK DQRPiOL1
+5% D +5$ $ % E\OD |MLAW QD Yé&UD]Qi GUHQiaQt IXQNFH ~GRC
%RUARYHP EH]JHMPHQQé& S tWRN -HGORYVNpKR SRWRND D ~GROt 0
D U\EQtNHP B6YLWIiN 98UD]Qp SUDPHQQt Y&Y U\ Y VRXE 4QpP ~GR(
SRWRND MVRX SUDYG SRGREQ GiQ\ YVN\WHP JORP$ pL SRUXFK
JHRI\]JLNiOQtP P HQtP 'iOH VH JQRYX SRWYUGLOD GUHQi&Qt IXC
Y\GDWQRVWL GUHQi&t SRG]HPQtFK YRG MVRX ]JGH YH VURYQiQt V Y¢



9H VWXGRYDQpPP ~]HPt E\O\ Y\PHISHU VG HD VEIRMIRQ\-]HPt SUR SUR
SUIFR FHONRYp UR]JOR]HQD SRWWFKX D WR QD MLKRY&FKRG ~]HP
FKDUDNWHUL]DpQt SUIFH D S LEOLAQ YH VW HGX WRKRWR ~]HPt S
Y\PH]HQ\ QD ]iNODG SR]QDWNS$ JtVNDQEéFK Y UiPFL JHRORJLFN&FK
DO SURWRAH Y G tYH Y\PH]JHQ&FK SRO\VJRQHFK E\O\ RY HQ\
NDWHJRULH GOH $QGHUVVRQ HW DO X
G tYH GHILQRYDQp SROVJRQ\ E\O\ XPtVW Q\ PLPR VWXGRYDQRX L
RNROQtFK JUDQLWS$ R]QDPRYDQEFK MDNR JUDQLW (LVJDUQ V O GC
KRPRJHQLW\ VWDQRYHQp QD ]iNODG DUFKLYQtFK ~GDM$ )UDQ N H
MHYt MDNR YHOPL YKRGQé& V RKOHGHP QD Y&VOHGN\ JUDYLPHWULF
HW DO NWHUp SURND]XMt KORXENRY& GRVDK WpWR LQWUX]H L
QDOH]HQ\ MDNpNROL YOR&ANRYp KRUQLQ\ QD UR]GtO RG GUREQ MA1
(LVJDUQ V O

B3RO\JRQ SHUVSHNWLYQtKR ~]HPt SUR SURMHNWRYp SUiIFH S tOR
Y VHYHUR]iSDGQt pivVWL SHUVSHNWLYQtKR ~]JHPt SUR JHRORJLFNP
UR]JORKX UMK S YNPRORXEFH P 7HQWR SRO\JRQ MH Y\PH]H
KUXER]JUQQpPP PXVNRYLW ELRWLWLFNpP Da ELRWLW PXVNRYLWLFN
JORP\ NDWHJRULH ]JH ]iSDGX ' D] YEFKRGX ' DY VHYHI
]JORPHP NDWHJRULH ' 1D ~]HPt SRO\VJRQX S L YEFKRGQt KUDC(
SRGpO SURILOX +58% QD MLKX SDN SURILO\ +5% D +5% YLE
UHDOL]RYiIQD SOR&Qi JUDYLPHWULFNiI P HQt Y UiPFL SURILOX +5%
KRUQLQRYéEFK W\S$ VH Y SRO\VUJRQX QHS HGSRNOIGi

3RO\JRQ SHUVSHNWLYQtKR ~]HPt SUR SURMHNWRYp SUIFH +UiGHN
SHUVSHNWLYQtKR ~]JHPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIiF}
NP UHVS YNRORXEFH P &HOé SROVRQ VH QDEFKi]t

KUXER]JUQQpPpP PXVNRYLW ELRWLWLFNpP Da ELRWLW PXVNRYLWLF
Y\WWN\WXMt GUREQ Mé&at atO\ GUREQRJUQQéFK PXVNRYLWLFNéFK Jl

NDWHJRULH QD MLKRYéEFKRG . QD ]iSDG ! QD VHYI
SDN RPH]HQ KUDQLFt SHUVSHNWLYQtKR ~]JHPt SUR JHRORJLFNp FKD
SROVJRQX ]DViIKO\ SUIFH SRGpO JHRI\][LNIiOQtFK SURILOS$ +5% +5
+5%$ YLE +5% +5% +58% D +5% &HOé SRO\VJRQ E\O VR>
JUDYLPHWULFNéEFK P HQt SURILOHP +5% 2EU

'$YRG\ SURpP E\O\ SROVJRQ\ SHUVSHNWLYQtFK ~]JHPt SYRGOQRMHNWF
~]HPt MVRX QiVOHGXMtFt 3RO\VJRQ\ E\O\ Y\PH]JHQ\ Y ~]JHPtFK YH N

NDWHJRULH S tSDGQp SRUXFK\ NDWHJRULH GR QLFK ]DVDKX
KRPRJHQQ M&t RSURWL JE\WNX SHUVSHNWLYQtKR ~]HPt SUR JHROR
Y MLKR]iSDGQt piVWL WRKRWR ~]HPt SUR JHRORJLFNp FKDUDNW
S tWRPQRVW N HPHQQ&FK 4LO QHVRXFtFK SRO\PHWDOLFNp JUXGQ
ML&Qt piVWL ~]JHPt MH S tWRPQR PQRAVWYt JORP$ NDWHJIRULH D M
DG Y VHYHUR]iSDGQt piVWL ~]HPt MH JHRORJLFNi VWDYED NRPSOL
D ]JDVWL&HQ&P JORP$P NDWHJRULH



/IRNDOL]DFH SHUVSHNWLYQtFK ~]HPt SUR JHRORJLFNp FKDUDNWHUL]EL
SHUVSHNWLYQtFK ~]HPt SUR SURMHNWRYp SUiIFH SUR ~pHO\ KRGQRFHQt S|
+0O '$YRGRYIi ]JSUIYD

INTERPRETACE TERENNICH GECFYZ KALNICH DT
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2EU ,QWHUSUHWDFH WHUpPQQtFK JHRI\JLNiOQtFK GDW ORNDOLWD +UiGH



/IRNDOLWD .UDYt KRUD

9éE U SRO\GROQXSHNWLYQtKR ~]HPt SUR JHRORJLFNR FKDWRNWHU
UR]JOR]H ENPSURYHGHQ QD ]JiNODG SRGUREQpP ]QDORVWL R JHR
KRUD D MHMtKR aLU&4tKR RNROt YL] FLWDFH LQ )UDQ N HW DO

OH]L UR]JKRGXMtFt IDNWRU\ SUR YEE U D S HVQRX ORNDOL]DFL S|
JHRORJLFNp FKDUDNWHUL]DpQt SUiIFH SDW t D /IRNDOL]DFH O
KRPRIJHQQtKR W OHVD GUDKRQtQVNpKR JUDQXOLWX V UHODWLYQ
SRUXaHQt 7 OHVR GUDKRQtQVNpPKR JUDQXOLWX SDN ]JDXMtPi S LEC
WR Y MHKR ML&aQt pivwL E 3 HGSRNODG Yé&VN\WX UHJLRQIiOQtF
Y SUSE KX%68=,' D V ORNDOL]DFt Y RNUDMRYp piVWL GUDKI
VWUXNWXU\ PRKRX PtW SRGVWDWQé YOLY QD KRPRJHQLWX KRUC
ORNDOLW\ N QDYD]XMtFtPX SU$INXPX ]D ~pHOHP Y\EXGRYiQt XORal
VWUXNWXU NRPSOH[Q ]J]KRGQRFHQ F 2EODVW XUpHQi SUR YéVWD
vV +0 V ORNDOL]DFt Y VHYHUQt SRORYLQ SRO\VJRQX PH]L REFHPL
]iNODG JHRORJLFNpKR D JHRI\][LNiOQtKR Y&]NXPX OL[D HW DO
SROVJRQX SHUVSHNWLYQtKR ~J]HPt SUR JHRORJLFNp FKDUDNWHUL]
R FFD 3L QRYpP JHRORJLFNpP D JHRI\]JLNIiOQtP YE&INXPX QD S
.5+ .5+ $ .5+ .5+ .5+ $ .5+ % D .5+ E\O\ XS HVQ Q\ |
MHGQRWOLYéFK OLWRORJLt Y\PDSRYiIiQD D JHRI\]JLNIOQ RY HQD W
XS HVQ Q SUSE K D ORNDOL]J]DFH VWUXNWXU N HKNpKR SRUXaHQt

*HRORJLFNi VWDYED SRO\JRQX SHUVSHNWLYQtKR ~]HPt SUR JHR
] SRKOHGX OLWRORJLFNpKR VOR&HQt D N HKNpKR SRUX&HQt YHOPI
SRO\JRQX S LOpKi N OLWRWHNWRQLFNpPX UR]JKUDQt PH]L MHGC
VWUi&HFNpKR PROGDQXELND -HGQi VH R S HFKRGQRX ]JP QX Y OLW
VWURPDWLWLFNp ELRWLWLFNp PLJPDWLW\ V DPILEROLW\ YV SR
V PXVNRYLWHP V SRORKDPL GYRMVOtGQ&FK SDUDUXO D VYRUS$
UHJLRQiOQt PHWDPRUIQt IROLDFH NWHUi Y S HYD]JH XSDGi SRG VW
PRGLILNRYlQD YeUD]QePL ]ORPRYePL VWUXNWXUDPL SUSE KX 66= -
! D, YL] S tORKD p 7\WR
VWUPR X RULHQWDFL 'V S HYDAXMLFtP VNORQHP N a=-= 9 SURVW HG
VH Y\WN\WXMH W OHVR GUDKRQtQVNpKR JUDQXOLWX V YEUD]QéP Si
KRMQRX S tWRPQRVWt GUREQ&FK W OtVHN VHUSHQWLQL]JRYDQé&FK S
Y$pL RNROQtP KRUQLQiP PDMt S HYi4Q OLWRORJLFNé& FKDUDNWHU
PHWDPRUIQt VWDYE\ VH VW HGQtP D& VWUPé&P VNORQHP N a=-= 3
NRQWDNW\ PRGLILNRYiQ\ VXESDUDOHOQtPL JORPRY&PL VWUXNWXU
REUD]X MVRX KUDQLFH JUDQXOLWRYpKR W OHVD Y FHOp VYp GpOF

'23 0* *5$9 9(6 L 056 OL[D HW DO -LUN$ HW DO 98FKR(
W OHVD GOH JHRORJLFNEFK LQGLNDFt D YEVOHGNS$ P HQt UHIOH[Q
D& VWUPE&PL ~KO\ N a=-= 9 UiPFL WRKRWR SRO\JRQX E\O\ ORNDOL
$QGHUVVRQD HW DO “HGQi VH R VWUXNWXU\ ,' ! D
RULHQWDFL D SUSE KX 66= 6= £--9 -9 OHJL Y&]QDpQp JORP\  NDV
, , ' D, SU$SE K a66=+--9 D VWUXNWXU\ ,° !

! ! ! D , SUSE K a969+=-= yiVW W FKWR ]ORP$ S

GUHQlaQtPL EiJHPL QD NWHUp MH WpP Y&G\ Yi]iQ XUpLW& VWXSH
JORPRY&BFK VWUXNWXU D SXNOLQRY&FK V\VWpP$ P$&H WDN E&W ]QI



1D ORNDOLW .UDYt KRUD E\O WIRHVYS@ WMMHIGHRQ KSRONHRQSUR SURMMHI

R FHONRYpP UR]JVDKX QD SRYHWFBX YNRPOR X E FH P ]JPHQ&HQ
] GSYRGX SRGGRORYiQt 7HQWR SRO\VJRQ E\O Y\PH]HQ QD ]iNOTL
VWiYDMtFtFK YEVOHGNS$ Y&]JNXPQ&FK SUDFt OL[D HW DO &HON

.UDYt KRUD MH YH Y W3LQ VOHGRYDQ&FK SDUDPHWUS$ ]QDpQ NR
SRO\JRQ YH VURYQiQt V FHONRYRX VLWXDFt QD ORNDOLW Y\ND]X
S tSDGQRX UHDOL]DFL +O QDS QL&&t PtUD WHNWRQLFNpKR SRUX
SURVW HGt DSRG 5R]VDK SROVJRQX SHUVSHNWLYQtKR ~]HPt SUR
JHRI\]JLNiOQtPL D JHRORJLFNé&PL SURILO\ D .5+ VWDQLpHQt
VWDQLpHQt D& P F .5+ VWDQLpHQt D& P D .5+ ¢
P G .5+ VWDQLpHQt D& P H .5+ VWDQLpHQt

5+ $ VWDQLpHQt D& P D .5+ % VWDQLpPHQt D& :
VWDQLpHQt D& P = JHRORJLFNpPKR SRKOHGX MH SRO\JRQ \
GUDKRQtQVNpPKR JUDQXOLWX -HGQi VH R SRP UQ KRPRJHQQt KRU
GUDVHOQPpPKR &LYFH D SODJLRNODVX V YEVN\WHP SRUI\UREODVWS$
YJUSVWHP VWXSQ UHWURJUIGQtFK S HP Q URVWH WDNp PRGiOQt ]
S HP Q\ IHOVLFNpKR JUDQXOLWX QDUS$VWDMtFt ]DVWRXSHQt ELR
PLQHUIOQt DVRFLDFH QDUS$VWi VP UHP N YéFKRGQtPX RNUDML W
JUDQXOLWX E\OD PDSRYiQD D JHRI\]JLNiOQtP P HQtP RY HQD W OH
"HGQi VH R W OHVD R SU$P UQp PRFQRVWL D& PHWUS$ Y
JHRI\JLNiOQtFK LQGLNDFt E\OD WDNp LQWHUSUHWRYiQD MHN
Y SRGSRYUFKRYp piVWL JUDQXOLWRYpKR W OHVD +ORXENRY®&
VHUSHQWLQL]RYDQé&FK SHULGRWLWS$ DQL MHMLFK GDOA&t YBVN\W Y
PR&Qp QD ]iINODG SURYHGHQ&FK SUDFt LQWHUSUHWRYDW 'RPLC
SHULGRWLWS$ E\O ]JMLAW Q JHMPpPQD Y ]iSDGQt SRORYLQ GUDKRQtC
3DYORYLFH D 6W tWHAVN&P SRWRNHP *UDQXOLWRYp KRUQLQ\ Pt
SXNOLQiFK R[LG\ )H 9 W OHVH GUDKRQtQVNpKR JUDQXOLWX E\C
VHNUHpPQtKR N HPHQH 'R SRO\JRQX SHUVSHNWLYQtKR ~]HPt SUR S
JORPRYp VWUXNWXU\ NDWHJIRULH V YEUD]Q M&t PRUIRORJLFNRX
VWUP& VNORQ D MVRX RULHQWRYiQ\ Y a69+-= SU$SE KX -HGQi VH R
! ! ! ! D, 3RGUREQi FKDUDNWHULVWLND W FKW
Y SUIFL OL[D HW DO

'$YRG\ SURpP E\O\ SRO\VJRQ\ SHUVSHNWLYQtFK ~]HPt SYRGOQRMHNWF
~]HPt MVRX QiVOHGXMtFt D 3RO\JRQ MH ORNDOL]JRYiQ Y UHODYV
GUDKRQtQVNpPKR JUDQXOLWX NWHUE& SRUX&XMt SRX]H JORPRYp VW
UHODWLYQ KOXE&tKR GRVDKX JUDQXOLWRYpKR W OHVD ~NORQ R
F DEVHQFH YéUuD]Q M&t DOWHUDFH KRUQLQ\ D G QL&&t PtUD ]Y
GHILQRYDQpPKR SRO\VJRQX Y\ND]XMH Y&UD]Q SHVW HM&t OLWRORJL
SRUX&HQt S tWRPQRVW UHJLRQIiOQtFK JORPRY&FK VWUXNWXU D
VWDYEX VXSHUSRJLFH Wt UHJLRQIOQtFK GHIRUPDpPQtFK VWDYHE
N HPHQH SURGXNW$ VHNXQGiUQt DOWHUDFH



/IRNDOLWD 0DJGDOpPQD

96E U SROSHRUWWSHNWLYQtKR ~]HPt SUR JHRORJLFNPURKDRBRDNBDW HW K
0DJGDOPQD R SOREENO SURRHGHQ QD ]JiNODG GRVDYDGQt JQDORVYV
WpWR REODVWL YL] FLWDFH LQ )UDQ N HW DO D +DYORYi HW L
30 ===. D QRY SURYHGHQ@&FK JHRORJLFNéFK D JHRI\][LNiOQtFK SU
E\O UR]4t HQ QD VHYHU WDN DE\ SRNU\O piVW PLOHYVNpKR GXUEL
SURYHGHQE&FK SUDFt MHYt MDNR UHODWLYQ KRPRJHQQt SURVW H
JUDQLWS$ D EH] YEVN\WX JORP$ D NDWHJIJRULH 7RWR VHYHUQt U
GRPLQDQWQtP KRUQLQRYé&P W\SHP GXUEDFKLW\ NWHUp S HGVYV
VWUXNWXUQtKR UHODWLYQ KRPRJHQQt SURVW HGt -HQ PtVWw\
OHXNRNUDWQtFK JUDQLWS$ GpON\ PD[ QL&&tFK VWRYHN PHWUS$ &
UHODWLYQ MHGQRGXFKé +RUQLQRYp NRPSOH[\ Y REODVWL Qi
FKDUDNWHUHP N PROGDQXELNX ML&QtFK YyHFK 7HNWRQRPHWDPR
PHWDPRUILW\ PROGDQXELND WYR HQpKR JGH W]Y SHVWURX VNXSlL
JiMPRYpKR ~]HPt GR W FKWR Y\VRFH PHWDPRUIRYDQé&FK KRUQLQ
JUDQLWRLG\ VW HGRpHVNpPKR SOXWRQLFNpKR NRPSOH[X NRQNUp
QiIVOHGQ V\HQLW\ WiERUVNpKR SOXWRQX 94HFKQ\ Yé&aH XYHGHQp
LQWUXGRYiQ\ SRpHWQéPL &LODPL OHXNRNUDWQtFK JUDQLWS$ D DS
7XWR YDULVNRX VHNYHQFL SRVWLKXMH VW HGQt PQRAVWYt ]JOR
JHRORJLFNG@ ]i]QDP S HGVWDYXMt QHS tOL&4 PRFQp NYDUWpPUQt 10XY
UR]VDKX

9 UR]JVDKX SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFNp FKDUDNWHL
UHDOL]JRYiQ\ JHRI\]JLNiOQt D JHRORJLFNp SUiFH SRGpO SURILOS$
0%~ 0%* 0%* 0%~ 0$* $ 0%~ 0%* 0%* 0%* 0$*
OL[D HW DO = KOHGLVND SRFKRSHQt JHQHUHOQt JHRORJL
RSDNXMtFtFK VH JHRORJLFNéFK IHQRPpQ$ VH MDNR QHMY&]QDPQ M
WtPWR ~]HPtP WHG\ 0$* V GRSO NRYé&PL SDUDOHOQtPL SURILO
0$* D 0$* 96]QDPQé& MH GiOH SURILO 0$* NWHUé& SRGUREQ G
JORPRYRX ]yQX Y WRPWR SRO\JRQX 'DO&t SURILO\ GRSO XMt D
QHMY@]QDPQ M&tFK SURILOS$ OL[D HW DO

'tN\ QRY SURYHGHQéP JHRI\]JLNiOQtP D JHRORJLFNé&P SUDFtP OL]
XS HVQ Q UR]JVDK D KRPRJHQLWD MHGQRWOLY&FK KRUQLQRY&FK W
JHRORJLFNEFK MHGQRWHN WDN E\O\ PtVW\ SRVXQXW\ RG GHVtWHN
ALOQE&FK KRUQLQ E\O\ pDVWR ]JP Q Q\ Q NWHUp &tO\ JUXEHQ\ D QD
QHER" UR]JP U\ W FKWR GUREQ&FK W OHV MVRX pDVWR QD KUDQLFL
PDS D 3 HGVWDYD R JHRORJLFNp VWDYE ORND
QH]P QLOD *HRI\]LNiOQt SUiIFH RY LO\ VW HGQt ~NORQ Ei]J]H PLOH"
QDS UHIOH[Qt VHLVPLND Y ML&Qt piVWL SURILOX 0$* YL] 1LNO
V JHRORJLFNé&P PDSRYiQtP SRXNi]JDO\ QD Y\&&t PtUX N HKNpKR SRU
EVOR S HGSRNOiIGIiQR QD ]iNODG DUFKLYQtFK JHRORJLFN&FK PDS ¢
L YH JEEYDMtFtFK piVWHFK SRO\JRQX = S$YRGQtFK JORP$ RY
SUDFHPL SRX]H E\O\ RY HQ\ QDRSDN JORP$ E\OR GOH W
1IHMYé&]QDPQ M&t N HKNRX VWUXNWXURX Y WRPWR SRO\JRQX MH %R
JORP\ D NDWHJRULH ' D NWHUi MH ORNiOQ T



GRSURYiJHQi N HPHQQéPL aLODPL D K\GURWHUPiIOQtPL DOWHUDF
SRO\JRQX MLa&a QiOH&t MHQ NDWHJRULtP D D MVRX YéUD]Q QLa;

$4 QD Q NROLN GUREQ@&FK LQGLFLt QHRY LO K\GURJHRORIJLF
K\GURJHRORJLFNRX IXQNFL X &iGQpKR ] LGHQWLILNRYDQ&FK ]JOR
KXVWRWRX PHOLRUDFt NWHUp QHXPR& XMt LGHQWLILNRYDW PtVWI

1D ORNDOLW O0DJGDOpPQD E\O\ Y\BHUWGHBWDRYRREOKIRIMMPt SUR SUF
SUIFRi FHONRYp UR]JOR]H QD SR3ROAKRQ\ MWPX R]QDpHQp MDNR 0DJ

NP UHVS Y NAFOR X E F H P D ODJGDOpPQDHVS XRP
KORXEFH P -HGQi VH R URJat HQt S$YRGQtKR MHGLQpPKR SRO\JF
)UDQ N HW DO ]Y WGHQp D UR]G OHQp QD GY piVWL QD JiNOD(

SUDFt OL[D HW DO

3RO\JRQ ODJGDOWMBDVEWKRYiIQ GR VHYHUQt piVWL SROVJRQX SHU
JHRORJLFNp FKDUDNWHUL]DpQt SUIFH PH]L REFHPL =Y VWRQtQ D +
NP 9HOLNRVW SRO\JRQX VH SRGD LOR RSURWL S HGFKR]tPX
YEVOHGN$P QRY SURYHGHQ@&FK Y&]NXPQéFK SUDFt URJat HQ QiY
JHRORJLFNp FKDUDNWHUL]DpQt SUIFH 7HQWR SRO\JRQ GRNXPHQW.
W FKWR SURILO$ -PHQRYLW SURWtQDMt SRO\JRQ 0DJGDOpPQD :
RULHQWRYDQp SURILO\ 0$* $1 VWDQLpHQt = P D 0%$* VWI
RULHQWRYDQé 0$* VWDQLpPHQt + P M] VY SURILO 0$*
V] +tMY SURILO 0$* VWDQLPHQt + P RNUDMRY GR Q M ]D
VWDQLPpHQt + P DY +] SURILO 08$* VWDQLpPpHQt = P
VLWXRYiQ GR SRUIULFNpKR DPILERO ELRWLWLFNpKR PHODJUDQI
PLOHYVNpKR SOXWRQX +RPRJHQLWX WpWR GRPLQDQWQt KRUQL
OHXNRNUDWQtFK JUDQLWS$ D& DSOLWS$ 3ROVIJRQ MH SRUXA&HQ JORP
DO NWHUp E\O\ LGHQWLILNRYiQ\ PHWRGDPL '23 (57 D 056
NDWHJRULH NDWHJRULH D NDWHJRULH VP UX a6=%
VP UX a9+= +\GURJHRORJLFNRX IXQNFL W FKWR JORP$ QHE\OR PR3

3RO\JRQ ODJGDWMW QR WXRYiQ GR REODVWL MLKR]iSDGQ RG REFH -L
QD SRYUFKX 7H@WR SRO\JRQ GRNXPHQWXMt JHRI\JLNiOQt SURILC
-PHQRYLW SRpPtWiQR RG VHYHUX VH MHGQi R V] +tMY RULHQW
P 0$* VWDQLpHQt + P D GiOH VY +M] RULHQWRYDQ#é

+ P *HRORJLFN\ MH SRO\JRQ VLWXRYiQ GR SRUI\WWLFNpKR |
ELRWLWLFNpKR PHODJUDQLWX D& PHODV\HQLWX GXUEDFKLWX |
GRPLQDQWQt KRUQLQ\ QDUX&XMt GUREQp &tO\ OHXNRNUDWQtFK JU
GXNWLOQ GHIRUPRYDQp D YH Y&FKRGQt piVWL GiOH GUREQp QH
WRKRWR SRO\JRQX ]DVDKXMH SRX]H MHGHQ JORP ,, NDWHJRULH R]
6=+-9 -HGQi VH R ]DNRQpHQt WRKRWR JORPX NWHU@& Pi Y WRPW
FKDUDNWHU SRX]H SXNOLQRYp ]JyQ\ D QHE\O S HVY GpLY LGHQW
JHRORJLFNRX PHWRGRX -HKR XNRQpPHQt MH ]GH S HGSRNOiGiQR
LQGLNDFt YL] OL[D HW DO +\GURJHRORJLFNRX IXQNFL WRKR

'$YRG\ SURp E\O\ SRO\JRQ\ SHUVSHNWLYQtFK ~]HPt SYRGCOQRMHNWF
~]JHPt MVRX QiVOHGXMtFt 3RO\JRQ\ MVRX VLWXRYiQ\ Y SURV)
DPILERO ELRWLWLFNpKR PHODJUDQLWX D& PHODV\HQLWX PLOHYV
Qt]NéP SRGtOHP GDO&tFK KRUQLQRYéFK W\S$ 9 dLU&tP RNROt WRK



JHMPpQD 4LOQp OHXNRNUDWQt JUDQLW\ D& DSOLW\ YEUD]Q pHWQ
JORP\ NDWHJRULH D PLQLPiOQt SRpHW ]JORPS$ D NDWHJR
VHGLPHQWiUQt SRNU\Y NWHU@& GRVDKXMH PRFQRVWL SUYQtFK PHYV



IRNDOLWD -DQRFK (7( MLK

96E U SROSIHRUMSHNWLYQtKR ~]JHPt SUR JHRORJLF EDPOFEDR DMEGHQ QD
]iNODG GRVDYDGQt ]QDORVWL R JHRORJLFNp VWDYE YHVNpKR PL
+DYORYi HW DO L 3RO\JRQ Pi FHONRRRKREGRIMFKRUR YEENP SR
E\OD S tWRPQRVW SRP UQ PRQRWYQQtKR FKDUDNWHUX NU\VW
PLJPDWLWL]RYDQé&PL SDUDUXODPL V WpP SHQHWUDWLYQt VWDYE
VW HGQ VWUP&P ~KOHP 7HQWR KRUQLQRYé& W\S WYR t DVL

SRO\VJRQX RNDWi GURERYLWi YDULHWD SDUDUXO NWHUi VH Y\]C
VWXSQ P DQDWH[H 8UPLWRX PtUX QHKRPRJHQLW\ SURVW HGt ]S$\
KRUQLQ HUODQ$ D PUDPRU$ NYDUFLWS$ D &LOQéFK KRUQLQ NWH
D JHRI\]JLNiOQtP Y&]NXPX OL[D HW DO 3RP UQ Yeé]QDPQé MH S|
969+=-= WYR HQ& pRpPNRYLWEPL W OHV\ R PRFQRVWL * P VH \
3UREtKi QD ML&QtP RNUDML SROVJRQX D E\O ]DFK\FHQ JHRORJLFN
SURILOHFEK (7( $ (7( % (7¢( (7( V RULHQWDFt 6+- D QD YVY #]
(7( % D (7( &$ OL[D HW DO 96]QDPQ M&at W OHVD VW HGQ ]UC
SLV DVY RNUDML SRO\JRQX +RPRJHQLWX SURVW HGt WDNp P
NU\WWDOLQLND NWHUp E\O\ QRY LGHQWLILNRYiQ\ JHMPpQD S L Yé

3L QRYpP JHRORJLFNpP D JHRI\]JLNiOQtP YE@]NXPX GR4A0OR WDNp N P
V WHUFLpUQtPL XORAHQLQDPL MDNR QDS QRY ]MLAW Q& UHOLNYV
NP MY RG REFH .RptQ QD SURILOX (7( Y PHWUiI&L  + P ]

S L MLA&QtP RNUDML REFH -H]JQLFH GRNXPHQWXMt L V +tM SURILO (7
SURILO (7( $$ Y PHWUIaL + P 7DWR SiQHY MH VLWXRYDQi W
SRO\JRQX D QHRYOLYQt KRPRJHQLWX SROVJRQX 98VOHGN\ ] JHR
(7¢( XUpLO\ PRFQRVW Y&SOQ VYUFKQtKR P\GORYDUVNpKR VRX'
P ]DWtPFR VSRGQt P\GORYDUVNp VRXYUVWYt Y\ND]XMH P

Y PHWUI&L + P YL] OL[D HW DO .YDUWpPU MH Y SRO\JRQ
Y WALQRX VH MHGQi R IOXYLiOQt VHGLPHQW\ NROHP WRN$ QHER M

1RYéP JHRORJLFNéEP PDSRYiQtP D JHRI\]JLNiOQtP P HQtP E\O\ RY HCc

JORP\ NDWHJRULH NWHUp E\ PRKO\ RYOLY RYDW KRPRJHQLW.
SRO\VJRQX LQ OL[D HW DO D S tORKD p =ORP ;' NDWHJRU
SUREtKi VW HGHP QDYUAHQpKR SRO\JRQX YH VP UX 69+-= Pi GpON

* P 1D ]JiNODG UHIUDNpPpQtFK VHL]PLFNéEFK H]$ 056 VH VNORQ X!
~KOHP f .Dasbu HW DO THQWR JORP E\O GRNXPHQWRYiQ
*HRPRUIRORJLFNi LQGLNDFH QD]QDpXMH &H JORP ' MH GH[WUIC
. NWHUé& Y\ND]XMH 6=%-9 SU$E K 1D SURILOX (7( MVRX Y RN
GRNXPHQWRYIQD GY W OHVD JUDQLWS$ =0ORP NDWHJRULH ,* G
VW HGHP QDYUAaHQpKR SROVJRQX YH VP UX 6=+-9 D WR GpONRX
UHIUDNpPpQtFK VHL]PLFNéFK H]$ 056 VH VNORQ XSDGiQt MHYt N 69 ¢
E\OD RGKDGQXWD QD = P 1D YEFKRG ]DVDKXMH QD ~]JHPt SRO\.
7DWR ]JORPRYi OLQLH Pi SUS$SE K =6=+x9-9 R GpOFH FFD NP D &t FH
QD 669 SRG VWUPéP ~KOHP FFD f 'R QDYUAHQpPpKR SRO\JRQX ]DV
JORPRYiI OLQLH E\OD QRY LGHQWLILNRYIQD 056 QD SURILOX 969
9O0WDY\ -= RG REFH -H]J]QLFH D E\OD SRWYU]JHQD (57 L QD SURILO>
HW DO



1D ORNDOLW -DQRFK (7( MLK E\O\SHPWUIHOWGEY D tFROAPHRRI\SUR SUF
SUIFHRR]QDpHQpP MDNR (7( MLK = 9 D (7( MLK #+ = &HONRYi UR]JORKD F
Y KORXEFH P 3ROPIRQ (7( MLK = 9 E\O GHILQRYiQ E KHP VWD
SUDFt YL] FLWDFH LQ 1DYUiIWLORYi HW DO +DYORYi HW DO
Y\PH]HQ QD ]iNODG VWIiYDMtFtFK YEVOHGNS$ YE]JNXPQ&FK JHRORJLF
HW DO

3RO\VJRQ (7( MLK £ 9 Pi UR|IQRKRYUFKWL Y KORXEFH P 3RO\JRQ
SURILO\ Y RULHQWDFL 6%- D piVWHpPQ SURILO\' Y S LEOLA&Qp RULLH
VLWXRYiQ ] YtFH MDN GR NRPSOH[X PLIPDWLWL]RYDQéFK SDUL

OLWRORJLFNp SURVW HGt +RPRJHQLWX NRPSDNWQtFK SDUDUXO
VLOLNiWRY&FK KRUQLQ NYDUFLW$ SHIPDWLWS$ ALOQEFK N HPHQS$
PDMt PRFQRVWL Y iGX PHWUS$ 1D VHYHUQtP RNUDML SRO\JRQX E
GRNXPHQWRYiQ\ SURILOHP (7( GY SRP UQ PRFQi W OHVD JU
+RPRJHQLWX SURVW HGt WDNp PtUQ VQL&XMt KOXERFH ]Y WUDOp

P GRNXPHQWRYDQp JHRI\]JLNiOQtPL PHWRGDPL (57 D 056 .DA&SI
]Y WUiIQt E\O\ QRY LGHQWLILNRYiQ\ ]JHMPpQD S L YEFKRGQtP RNUD

969+=-= SURILOHFK (7( D (7( $%$ , NG\& VH MHGQi R EOt]Np RNRC
4H W\WR ]yQ\ PRKRX RG YEFKRGX GR SRO\JRQX ]DVDKRYDW =ORP
VHYHUQtP RNUDMHP QDYUAHQpPKR SROVJRQX (7( MLK +* 9 FFD P

9]JKOHGHP NH VYpPX VNORQX XSDGiQt N 6= SRG VWUPéP ~KOHP "
RYOLY RYDW KRPRJHQLWX QDYUAHQpKR SROVIRQX (7( MLK £ 9 =0
MLKR]iSDGQtP RNUDMHP SROVIRQX (7( MLK = 9 D Y\ND]XMH SUS$E K
N 969 = 9-9 GR SRO\JRQX (7( MLK £ 9 S tPR ]DVDKXMH JORP ,' N
Y\NOL XMH

3RO\VJRQ (7( MLK * = E\O Y\PH]HQ QD ]iNODG QRY&FK SUDFt OLJI
Y MLKR]iSDGQt piVWL SRO\JRQX SHUVSHNWLYQtKR ~]HM BUR JHRO
UR]JORK X QINSRYUFKX L Y KORXEFH P /LWRORJLFN\ VH MHGQi
WYR HQp SDUDUXODPL VH VWiOéP VP UHP L ~NORQHP PHWDPRU
PQRAVWYtP YOR&NRYE&FK KRUQLQ O]HPt MH PLQLPIiOQ ]Y WUDOp D

WHUFLpUQtFK XORAHQLQ =KUXED P ]D MLaAQtP RNUDMHP SRO\JI
D PUDPRUS$ VP UX 969+=-=V ~NORQHP f N 66= 'R VW HGX SRO\JRQ
DVL NP JORPX NDWHJRULH ,* YH VP UX 69+-= NWHUé Y SRO\

'$YRG\ SURp E\O\ SROVJRQ\ SHUVSHNWLYQtFK ~YHB8D QR -SSHRMHN
Y\PH]HQ\ MVRX QiVOHGXMtFt 2ED SRO\JRQ\ MVRX VLWXRYiQ\ GR
WYR HQR PLIJPDWLWL]RYDQ&PL SDUDUXODPL 1D ~]HPt SRO\JRQS$ V
SODWIRUPQtKR SRNU\YX WM UHOLNWS$ WHUFLpPUQtFK D NYDUWpU
SRO\JRQ$ MH OLWRORJLFN\ SHVW HM&t D SURWNDQp SiVHP YiSHQD
QD ~]HPt SRO\JRQ$ PDMt PDOp PRFQRVWL Y iGX PHWUS$ 98FKRGC
SHUVSHNWLYQtKR ~]HPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUIil
]JyQDPL NU\WWWDOLQLND NWHUp PRKRX VQLARYDW KRPRJHQLWX SUF
SUR SURMHNWRYp SUiFH E\O\ VWDQRYHQ\ WDN DE\ GR QLFK QH]DV]
]JDVDKRYDO\ JORP\  NDWHJRULH ,' D,



6KUQXWt D Jiy U

+ODYQtP FtOHP G$YRGRYp JSUiIY\ E\OR VWDQRYHQt ~]JHPt GOH PHW

]JINODG QRYéFK GDW OL[D HW DO WéNDMtFtFK VH JHRORJLFN
D ]JG$SYRGQ Q\ KODYQt ]JP Q\'Y JHRORJLFNp VWDYE D JHMPpQD Y WH
1D SRGNODG QRYéFK SR]QiQt OL[D HW DO E\OD DNWXDOL]F

JHRORJLFNp FKDUDNWHUL]DpQt SUIFH D SHUVSHNWLYQt ~]HPt SUR
ORNDOLWIiIFK % H]JRYé& SRWRN YyHUWRYND YyLKDGOR 1D 6NDOQtP
KRUD O0DJGDOpPQD -DQRFK (7( MLK O9HANHUp DNWXDOL]DFH E\O\
JHRORJLFNEFK K\GURJHRORJLFN&FK D JHRI\]JLNiOQtFK SR]QDWNS$
ABKUQXWt YEVOHGNS$ JHRORJLFNE&FK D JHRI\JLNiOQtFK YE&]NXPQ&F

+ SUR DNWXDOL]DFL KRGQRFHQt SRWHQFLIOQtFK ORNDOLW
DO '$YRGRYi ]SUiYD MH GRSOQ QD ~pHORYé&PL WHNWRQLFN@P
ORNDOLW YH IRUP S tORK

=iY UHP O]JH NRQVWDWRYDW &H QD ORNDOLWIiFK 1D 6NDOQtP ('8 ]
E\O\ SRWYU]JHQ\ SRO\JRQ\ SUR XPtVW Qt SHUVSHNWLYQtFK ~]HPt SU
NWHUp Y]HE0\ ] S HGFKR]tFK YEJNXPQE&FK SUDFt +DYORYi HW DO
% HIRYé SRWRN YyHUWRYND +UiGHN 0DJGDOpPQD D .UDYt KRUD E\O
SUDFt ~]JHPt SUR JHRORJLFNp FKDUDNWHUL]DpQt SUiFH UR]J&t HQR
REODVWt

1D YaHFK ORNDOLWIFK E\O\ GHILQRYiQ\ SORFK\ SHUVSHNWLYQtFK -
SUIFH SORFK\ SHUVSHNWLYQtFK ~]HPt SUR SURMHNWRYp SUIiFH
V\VWpPX 6 -76.

7TDE 3 HKOHG SHUVSHNWLYQtFK ~]HPt SUR JHRORJLFNp FKDUDNWHUL]Dp
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% HIRYé SRWRN

yHUWRYND




IRNDOLWD

3O0RFK
NP

D

6RX DGQLFH ORPRYéFK ERGS$ 6 -1

YyLKDGOR

1D 6NDOQt
('8 1iSDG

P

+RUND

+UiGHN

6.

(36*



3ORFKP

IRNDOLWD N P

6RX DGQLFH ORPRYéFK ERGS$ 6 -76. (36*

.UDYt KRUD

0DJGDOPQP

-DQRFK (7/( MLK




9 7TDE MVRX XYHGHQ\ SORFK\ SHUVSHNWLYQtFK ~]HPt SUR SURM
Q@D SRYUFKX D SORFK\ SUR SURMHNWRYp SUiIFH Y KORXEFH P

DSUR[LPDFt JHRORJLFNp VWDYE\ GR KORXEN\ ~OR&LaW QD ]iN
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