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;<=><?@A BC D CEFBEC GH EIDJKDLBGM ENEFO
PBCEC HGF QGFR SEMCE T BCDUVBWKDLBGM X YZE
PGFE RECBWM BC BM DPPGFRDMPE [ BLZ LZE \]^
DMR Y_`^ UGREJ GH aKDMLBLDLBIE b REIEJGc EFO
GFBEMLER dFDLZEF LZDM KCEFOGFBEMLERe EIDJKDO
LBGM X YZE fFCL [DC BM ghhi b [ BLZ LDCjC HGF
LZFEE JDMWKDWEC DMR kl cDFLBPBcDLBMW FECEDFPZ
LEDU C b LZE CEPGMR BM kmm gb [ BLZ LDCjC HGF
L[EJIE JDMWKDWEC b LZBFLnOfIE cDFLBPBcDLBMW FEO
CEDFPZ LEDU C DMR GIEF hm cDFLBPBcDLBMW CnCO
LEU C X YZE LZBFR BC PKFFEMLJn BM c JDMMBMW X YZE
CPDJE GH LZE FECGKFPEC REIEJGc ER BC BMRBPDLER BM
YDVJE g dFEcFGRKPER HFGU d`RUGMRC DMR o BJO
WDFFBp b kmmkee Xq

rM LZBC cDcEF [E DRRFECC fIE GH LZE [GFjCZGc
LZEUEC HFGU D ;<=><?@A c EFCc EPLBIE s
gX GFWDMBCDLBGMDJ CLFKPLKFE

k X FEOKCE GH PGFcKC FECGKFPEC s cFG DMR PGM

t X LZE [EV DMR EIDJKDLBGM

u X ;<=><?@A DMR \DPZBME YFDMCJDLBGM EIDJO
KDLBGM

l X FEOKCE GH UELFBPC s D PDKLBGMDFn LDJE X

v w���x�y�z�{x
|ME DCc EPL GH ;<=><?@A GH BMLEFECL ZEFE BC BLC
GFWDMB}DLBGMDJ CLFKPLKFE X rL ZDC MG PEMLFDJBCER
Cc GMCGF LG HKMR GF CKcc Jn BMHFDCLFKPLKFE X ~ JO
UGCL DJJ [GFj [DC RGME Vn IGJKMLEEF EpGFL
[ BLZ � KCL UGRECL JG PDJ WFDML HKMRBMW HGF cDFO
LBPKJDF CKVLDCjC b [ BLZ GFWDMBCEFC DMC[EFDV JE
LG MGOGME V EnGMR LZE PGUUKMBLn GH Q ST FEO
CEDFPZEFC X YZBC [DC c GCCBV JE V EPDKCE GH LZE
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JEIEJ GH PGUU BLUEML X �EGcJE [DMLER LZE EIDJO
KDLBGM HFDUE[GFj b CG LZEn [EFE [ BJJBMW LG fMR
LZE LBU E b HFGU [ZDLEIEF CJDPj LZEn [EFE DV JE
LG PGMPG PL X

~L LZE ;<=><?@AO g [GFjCZGc b LZE cGCCBV BJO
BLn GH fMRBMW DM G� PBDJ Cc GMCGF �UGCL JBjEJn
LZE `] GF D VFDMPZ GH LZE ] S DRU BMBCLFDLBGM�
[DC RBCPKCCER DL JEMWLZ DMR IBWGFGKCJnX YZE
cFEIDBJBMW I BE[ [DC LZDL b [ZBJE BL [DC MBPE
LG ZDIE UGFE UGMEn DFGKMR b BL [DC MGL MEPO
ECCDFn DMR PDUE DL D PGCL X �DFBGKC ENc EFBO
EMPEC [EFE PBLER [ZEFE FECEDFPZEFC HEJL LZEBF
EMEFWBEC ZDR V EEM RBIEFLER HFGU LZE FECEDFPZ
BLCEJH LG LZE cFG PECCEC GH WFDML DccJBPDLBGMC b
PGCL CLDLEUEMLC b DMR LZE CLFDMWE VKCBMECC GH
[ FBLBMW FEc GFLC [ZBPZ BM DJJ JBjEJBZGGR MGOGME
[ BJJ EIEF FEDR X \n ENc EFBEMPE b DC PGOGFRBMDLGF
GH ;<=><?@AO g DMR PZDBF GH ;<=><?@AOk b [DC
LZDL b [ BLZGKL ENLEFMDJ HKMRBMW VKL [ BLZ WFEDL
WGGR[ BJJ DMR EMEFWn HGF LZE LDCj DL IDFBGKC JGO
PDLBGMC FGKMR LZE WJGV E b BL [DC c GCCBV JE LG WEL
D IDCL DUGKML RGME BM D CZGFL LBU E b DL CGUE
PGCL LG HDU BJn JBHE VKL [ BLZ D U BMBUKU GH U BCO
RBFEPLER EpGFL X

~L CEIEFDJ c GBMLC b c GLEMLBDJ HKMREFC ZDIE
CDBR  ~ JJ nGK MEER LG RG BC f JJ BM GKF HGFU XXX¡ rL
BC DJ[DnC [GFLZ DCj BMW [ZELZEF LZBC BC D c GBO
CGMER PZDJBPE X ¢G[ UKPZ EpGFL [ BJJ BL LDjE
LG f JJ BM b DMR ZG[ UKPZ UGFE LG HG JJG[ BL
LZFGKWZ£ Q ZDL BC LZE PGCL LG Un EMWDWEUEML
DMR EMLZKCBDCU GH RGBMW LZBMWC LZEBF [Dn dDC
r CZDJJ ZDIE LG b BH r LDjE LZE j BMW ¤C CZBJJBMW b DC
WGGR WGIEFMDMPE REUDMRC LZDL cFG PERKFEC DFE
HG JJG[ER b HGFU C DFE f JJER b DMn PZDMWEC LG LZE
GFBW BMDJ c JDM DFE � KCLBfER DMR RGPKUEMLER XXXe X

r CZGKJR MGLE LZDL b c GCCBV Jnb Un c EFCc EPLBIE
ZEFE BC DLnc BPDJ X ~ C LZE PGOGFRBMDLGF b [ BLZGKL



YDVJE gs ;<=><?@AOk b FECGKFPEC b cDFLBPBcDLBGM b FECKJLC X
�DMWKDWE YDCj � SnCLEU C �EUUDC rMCLDMPEC � r~~ � �DCEJBME � �ECL CPGFE
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D HKMREF DC LDCjUDCLEF b r ZDR D cDFLBPKJDFJn
HFEE ZDMR LG GFRDBM DC r CD[ fL X YZBC [DC
UGCL DWFEEDV JE b VKL BL BC aKBLE c GCCBV JE LZDL
GLZEFC BMIGJIER CD[ UE DC LZEBF dUGFE GF JECC
FEDCGMDVJE b UGFE GF JECC V EMEIGJEMLe RBPLDLGF
DMR VKFEDKPFDPnb DMR RBR MGL CZDFE LZE c JEDO
CKFEC GH DKLGMGUn LZDL r ENc EFBEMPER X

r DU MGL CKFE LZDL r DRIG PDLE LZE MGO
VKFEDKPFDPn DccFGDPZ s PJEDFJnb BL REc EMRC GM
LZEFE V EBMW CGUE CJDPj CGU E[ZEFE [ZBPZ PDM
V E FERBFEPLER X rL BC ZG[EIEF D UGREJ [EJJ [GFLZ
PGMCBREFBMW b BH GMJn V EPDKCE BL BC CKPZ HKM [GFjO
BMW [ BLZ GLZEF PGUU BLLER IGJKMLEEFC HGF MG
V ELLEF FEDCGM LZDM LZDL nGK DJJ [DML LG FEDPZ
LZE CDU E WGDJ X
- ./0 �012y0 z��3
^GMCBREF LZE HG JJG[ BMW c GCBLBGM d_ERKN b kmm ge s

~ C HG JJG[EFC GH LZE JBLEFDLKFE [ BJJ
ZDIE MGLER b WFEDL CLFBREC ZDIE VEEM
U DRE BM CLDLBCLBPDJ cDFCBMW X rM L[G
REPDREC b CnCLEU cEFHGFU DMPE fWKFEC
ZDIE CGDFER LG GIEF hm4 X YZBC

BC D U DWMBfPEML LDJE X �DFCBMW BC
PFDPjER X ~M EMGFUGKC REVL BC G[ER
LG LZE cFGRKPEFC GH LZE �EMM YFEEO
VDMj X ~ C DMLBPBcDLER Vn TGM QDJjEF b
U DFjEROKc FECGKFPEC [EFE [ZDL [E
MEERER X |MPE [E ZDR LZEU b LZE DJO
WGFBLZU VGnC PGKJR CEL LG [GFj b DMR
[ZGGUcZ 5
YZE V EMEfLC GH PGMPEMLFDLBMW GM LZE
GME PGFcKC ZDIE V EEM EMGFUGKC X YZE
fEJR ZDC HG PKCER X rL ZDC V EEM LZE U BO
PFGCPGc E KMREF [ZBPZ LZE LFKE MDLKFE
GH JDMWKDWE ZDC V EPGU E DccDFEML X
� BjE \EMREJ KMcDPj BMW LZE CEPFELC
GH DJJ Cc EPBEC ¤ WEMELBPC LZFGKWZ DCO
CBRKGKC DLLEMLBGM LG C[EEL c EDC b DMR
C[EEL c EDC DJGME b ^ZDFMBDj b ^GJJBMC b
DMR GLZEFC ZDIE KMcDPjER LZE CEPFELC
GH WFDUUDLBPDJ CLFKPLKFE LZFGKWZ
FBWGFGKC DLLEMLBGM LG LZE QDJJ SLFEEL
�GKFMDJ X
QE [GKJR MG[ JBjE LG c GBML GKL LZE
KMZEJcHKJMECC GH PGUUEMLC DccEDFO



BMW GM LZE ^|_�|_~ UDBJBMW JBCL b
FEcGFLBMW JG[ c EFHGFUDMPE GH IDFBGKC
CLDLBCLBPDJ �|SOLDWWEFC [ZEM DccJBER
LG LENL GH RBpEFEML LncEC LG LZE LFDBMO
BMW U DLEFBDJ b DMR DJCG GH D HG GLMGLE
LG D FEPEML ~^� cDc EF b DPPGFRBMW
LG [ZBPZ D JEDRBMW �EMMOYFEEVDMjO
LFDBMER cDFCEF [DC DccJBER LG JBLEFDFn
LENLC VKL LZEM BLC c EFHGFUDMPE ¡CBWO
M BfPDMLJn REWFDRER¡ X YZECE FECKJLC
ZDIE MGL b r DU WJDR LG CDnb EMLEFER
V EnGMR LZDL HG GLMGLE BMLG LZE CPBEMO
LBfP JBLEFDLKFE X YZE DKLZGFC CZGKJR
FEDJBCE LZDL BL BC � ��� � � ���� BMIDJBR
LG DccJn D FECGKFPE LFDBMER GM GME
Lnc E GH RDLD b LG DMGLZEF X ~MnGME
[ BCZBMW LG KCE D CLDLBCLBPDJ cDFCEF GM
D LENL Lnc E HGF [ZBPZ D UDMKDJJnO
cDFCER LFDBM BMW PGFcKC RGEC MGL ENO
BCL b UKCL fFCL PFEDLE LZE LFDBMBMW PGFO
cKC X rH LZEn DFE MGL [ BJJBMW LG RG
LZDL b LZEn UDn DC [EJJ DPPEcL LZDL
LEM nEDFC GH RD}}JBMW cFGWFECC BC GH
MG KCE LG LZEU X
X X X
SG MG[ b GKF cFGcGCDJ X QE DFE EMPGKFO
DWER LG CEE LZE DUGKML GH [GFj VDCER
GM LZE QDJJ SLFEEL �GKFMDJ [ZBPZ DcO
c EDFC BM ~^� cFG PEERBMWC X ¢G[EIEF
[E FEU DBM PGMPEFMER DVGKL LZE aKDMO
LBLn GH cDc EFC Dcc EDFBMW LZEFE [ZBPZ
HDBJ LG KCE D FBWGFGKC UELZGRGJGWnb
DMR HDBJ LG VKBJR GM LZE cFGWFECC GKLO
JBMER DVGIE X YZECE cDc EFC LEMR LG
HDJJ GKLCBRE LZE RGUDBM [ZBPZ ZDC
V EPGUE LZE LECLBMW WFGKMR HGF GKF
KMREFCLDMRBMW GH LZE cZEMGUEMGM GH
JDMWKDWE b IB} b LZE QDJJ SLFEEL �GKFO
MDJ X |KLCBRE LZE QDJJ SLFEEL �GKFMDJ b
[E DFE V EM BWZLER X \ Dn r CKWWECL LZDL
~^� DRGcL D cGJBPn GH DPPEcLBMW GMJn
cDcEFC BMIECLBWDLBMW LZE JDMWKDWE GH
LZE QDJJ SLFEEL �GKFMDJ X

~ CBU BJDF c GCBLBGM [DC R BCPKCCER BM FEJDLBGM
LG ;<=><?@A X YZEFE [DC D UGIE LG KCE b BM cDFL
GF BM [ZGJE b LZE CDUE CDUcJE GH [GFRC dPD um
BLEU Ce HGF ;<=><?@AOk d`MWJBCZ JEN BPDJ CDUcJE

LDCj e DC ZDR V EEM KCER BM ;<=><?@AO gX YZBC
[GKJR ZDIE cFGUGLER PGUcDFDVBJBLn GH FECKJLC
DPFGCC LZE L[G ENEFPBCEC X ¢G[EIEF b [E [EFE
DMN BGKC DV GKL PGMLBMKBMW LG HG PKC GKF EpGFLC
GM � KCL um GH LZE gm bmmm DUVBWKGKC [GFRC GH
LZE JDMWKDWE b DC BL CEEU ER cJDKCBV JE LZDL CGUE
BCCKEC ZDR CBUcJn MGL DFBCEM BM LZE fFCL CDUcJE b
DMR BH [E RBR MGL C[ BLPZ CDUcJE b LZEFE [DC MG
PZDMPE LZDL LZEn [GKJR EIEF V E EMPGKMLEFER X

~ JJ ;<=><?@A FECGKFPEC DFE BM LZE cKVJBP
RGUDBM DMR PDM V E dDMR ZDIE VEEM e KCER Vn
FECEDFPZEFC [DMLBMW LG PGUcDFE LZEBF CnCLEU
cEFHGFUDMPE [ BLZ c EFHGFUDMPE fWKFEC DC BM
;<=><?@A cFG PEERBMWC X |H PGKFCE CKPZ PGU O
cDFBCGM [ BJJ MEIEF V E HDBF b DC CnCLEU C PGUcELO
BMW KMREF LZE ENDU BMDLBGM PGMRBLBGMC GH LZE
EIDJKDLBGM ENEFPBCE [EFE Gc EFDLBMW KMREF LBUE
cFECCKFE b DMR RBR MGL DJ[DnC ZDIE LBU E LG PGFO
FEPL EIEM LZE UGCL EWFEWBGKC GH VKWC X ¢G[EIEF
BL BC ZDFR LG CEE ZG[ LZE EIDJKDLBGM CEFBEC PDM
jEEc LZE CZEEF FDMWE DMR IDFBELn GH JDMWKDWE
KCE GM LZE DWEMRD BH CDUcJEC DFE FEKCER X
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GK PDMMGL CLEc L[ BPE BMLG LZE CDUE
FBIEF b HGF GLZEF [DLEFC DFE PGMCLDMLJn
�G[ BMW GM X
� ��������� dP X ltlOP X u�l �^e

QE DFE PKFFEMLJn c JDMMBMW D ;<=><?@AOt LDCj
[ZEFE LZE LECL RDLD [ BJJ V E BMCLDMPEC GH [GFRC
BM [EV cDWEC b DC JG PDLER Vn D CEDFPZ EMWBME X
YECL RDLD [ BJJ V E REfMER Vn ]_� b JBME MKUO
V EF DMR VnLE Gp CEL X YZE WGDJ BC LG ENc JGFE
[ZDL ZDcc EMC [ZEM JDV GFDLGFn PGMRBLBGMC DFE
PZDMWER HGF [EV PGMRBLBGMC X rL [ BJJ CKccGFL ENO
c JGFDLBGM GH ZG[ CKc EFI BCEROLFDBMBMW CnCLEU C
c EFHGFU [ZEM LECL CEL DMR LFDBMBMW CEL DFE MG
JGMWEF CKVCELC GH LZE CDUE [ZGJE X �DFLBcDMLC
[ BJJ V E ENcEPLER LG fFCL FELFBEIE LZE [EV cDWE
DMR LZEM DccJn Q ST LG BL X YZBC [ BJJ DJJG[
CnCLEU C LG KCE D [ BREF PGMLENL LZDM BC c GCCBO
V JE BM LZE KCKDJ cDFDR BWU GH CZGFLOPGMLENL LECL
BMCLDMPEC X YZEn PGKJR b HGF ENDUcJE b WDLZEF D
PGFcKC GH LZE FEHEFEMPE ]_� b c JKC DMn cDWEC BL
JBMjC LG b c JKC GLZEF cDWEC PJGCE LG BL BM BLC RBO
FEPLGFn LFEE b BM GFREF LG BREMLBHn LZE RGU DBM
GH LZE BMCLDMPE X rM WEMEFDJ b BL U DjEC CcDPE



HGF D FDMWE GH LEPZMBaKEC [ZBPZ LZE ;<=><?@A
cDFDR BWU LG RDLE ZDC FKJER GKL X

^JEDFJnb [EV cDWEC UDn PZDMWE GF R BE V EO
L[EEM CEJEPLBMW ]_� C HGF UDMKDJ LDWWBMW DL
CELOKc LBUE b DMR LZE EIDJKDLBGM c EFBG R b FEO
CKJLBMW BM [DCLER UDMKDJOLDWWBMW EpGFL X QE
CZDJJ U BMBU B}E LZE [DCLE Vnb fFCL b RFD[ BMW
Kc D PDMRBRDLE JBCL GH ]_� ¤C b LZEM b PZEPjBMW
LZEU LG CEE [ZELZEF LZEn DFE CLBJJ DIDBJDV JE
DMR KMPZDMWER D UGMLZ GF CG JDLEF X YZE HDPL
LZDL CGU E [EV cDWEC ZDIE RBER [ BJJ MGL BMO
IDJBRDLE LZE ENEFPBCE X rL � KCL U EDMC LZEFE [ BJJ
V E HE[EF KCDV JE LECL BMCLDMPEC LZDM LECLO]_� C
RBCLFBVKLER X

|ME ZncGLZECBC LG V E ENcJGFER BC LZDL
CKc EFI BCEROLFDBMBMW CnCLEU C DFE JECC FECBJBEML
LZDM GLZEF CnCLEUOLnc EC b BM LZE FEDJ [GFJR CBLKO
DLBGM [ZEFE LZE RDLD LG V E RBCDUVBWKDLER  BM
DMWEF¡ U Dn MGL UDLPZ LZE LENL Lnc E GH LZE
LFDBM BMW PGFcKC X YZE FEJDLBGM V EL[EEM LZE c EFO
HGFUDMPE GH CKcEFIBCEROLFDBMBMW CnCLEU C BM LZE
JDV GFDLGFn DMR BM LZE [ BJR BC LG Un U BMR GME
GH LZE PFBLBPDJ BCCKEC DL LZE PKFFEML cGBML BM
LBUE b W BIEM LZE DCPEMRDMPn LZDL LZE cDFDR BWU
ZDC DPZBEIER BM ^� X

rL U Dn DJCG CZER JBWZL GM LZE FEJDLBGM V EO
L[EEM D JBMWKBCLBP	PGJJG PDLBGMDJ IBE[ GH [GFR
CEMCEC DMR GME RGU BMDLER Vn RGUDBM X rMO
EI BLDV Jnb HGF CGUE [GFRC b LZEFE [ BJJ V E D c GGF
UDLPZ V EL[EEM LZE RGU DBMC GH LFDBMBMWOPGFcKC
BMCLDMPEC DMR LZE RGUDBMC GH [EV BMCLDMPEC X
Q ZBJE LZBC U BWZL CEEU �KMHDBF ¤ DMR D cFGV JEU
HGJJG[ BMW HFGU LZE V BDCEC GH LZE [EV b BL BC D HDPL
GH JBMWKBCLBP JBHE X YZE PGMPEcL GH DM KMVBDCER
PGFcKC ZDC MG LZEGFELBPDJ PFEREMLBDJC X YZE LDCj
[ BJJ ENc JGFE LZE BUcJBPDLBGMC GH [GFj BMW [ BLZ D
PGFcKC [ZGCE V BDCEC DFE KMjMG[M b DMR BM DMn
PDCE HGFEIEF PZDMWBMW X

YZE [EV DJCG ZDcc EMC LG V E LZE PGFcKC LZDL
UDMn cGLEMLBDJ PKCLGU EFC HGF Q ST MEER LG
Gc EFDLE GM b CG LZE LDCj [ BJJ cFGIBRE D c BPLKFE
GH [ZELZEF Q ST LEPZMGJGWn BC nEL FEDRn HGF
LZECE cGLEMLBDJ PJBEMLC X
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~C MGLER DV GIE b GIEFDJJ ;<=><?@A RECBWM BC
LDjEM HFGU \]^ X QE ZDIE DJCG HG JJG[ER \]^

DMR Y_`^ RBCPKCCBGMC GH LZE ZKVODMROCc GjEC
UGREJ DMR LZE MEER LG HGFEIEF JG Gj LG[DFRC
Kc RDLBMW LZE LDCj b LG WKDFR DWDBMCL cDFLBPBO
cDMLC V EPGU BMW ENcEFL DL LZE LDCj DC REfMER
VKL MGL DL DMnLZBMW EJCE X

Q ST BC MGL D LDCj GH BMLEFECL BM BLCEJH X |ME
RG EC Q ST BM GFREF LG BUcFGIE c EFHGFUDMPE GM
CGUE GLZEF LDCj X YZE PFBLBPDJ EMROLGOEMR LDCj b
HGF Q ST b BC \ DPZBME YFDMCJDLBGM do BJWDFFBp b
ghh�e X
rM ;<=><?@AOk b HGF �DcDMECE LZEFE [DC D

LFDMCJDLBGM UEUGFn LDCj b [ZBPZ LGGj LZE HGFU
GH DM \Y EIDJKDLBGM doKFGZDCZB b kmm ge X rM
LZDL ENc EFBU EMLDJ RECBWM b EDPZ CnCLEU FEO
Cc GMCE cGLEMLBDJJn FEaKBFEC BMRBIBRKDJ DLLEMO
LBGM HFGU D ZKUDM DCCECCGF X ~ C BM DCCECCO
BMW ZKUDM GF PGUcKLEF LFDMCJDLBGM b GME PDMO
MGL Cc EPBHn D PGUcJELE CEL GH PGFFEPL DMC[EFC
DZEDR GH LBU E b CG GME UKCL V E GcEM LG LZE
c GCCBV BJBLn LZDL LZE CnCLEU FECc GMCE BC PGFO
FEPL VKL R BpEFEML HFGU DJJ LZE FECc GMCEC CEEM
LG RDLE X YZKC LZE ENEFPBCE BC c GLEMLBDJJn HDF
UGFE ENcEMCBIE LZDM LZE \]^ UGREJ X rM LZE
\]^ UGREJ b ZKU DM DLLEMLBGM BC FEaKBFER HGF
EDPZ RDLD BMCLDMPE X rM LZBC UGREJ b ZKUDM DLO
LEMLBGM BC c GLEMLBDJJn FEaKBFER HGF EDPZ RDLDO
BMCLDMPE	CnCLEU PGUVBMDLBGM X

~MGLZEF PGMCEaKEMPE BC LZDL LZEFE BC MG HFEEO
CLDMRBMW b CnCLEUOBMREcEMREML WGJR CLDMRDFR
PGFcKC GH PGFFEPL DMC[EFC X � E[ GF FEI BCER CnCO
LEU C PDMMGL CBUcJn LECL DWDBMCL D WGJR CLDMO
RDFR dKMJECC LZEn JBU BL LZEBF FDMWE GH cGCCBV JE
DMC[EFC LG GMEC DJFEDRn EMPGKMLEFER b [ZBPZ
[GKJR BMLFG RKPE HKFLZEF V BDCECe X

SG BL BC D UGFE PGUcJEN DMR PGCLJn HGFU
GH EIDJKDLBGM X ¢G[EIEF BL BC DJCG HDF UGFE
PJGCEJn FEJDLER LG D FEDJ LDCj X rL BC D RBFEPLBGM
LZDL ;<=><?@A MEERC LG LDjE X
 YZE \]^O
CLnJE fNEROCEMCEOBMIEMLGFn CZGKJR VE CEEM DC
[ZDL [DC MEPECCDFn LG Gc EM LZE PZDcLEF GM
Q ST EIDJKDLBGM s D WFDCcDVJE b U DMDWEDV JE
LDCj [ZEM [E ZDR MG ENc EFBEMPE GH LZE RBHO
fPKJLBEC [E U BWZL EMPGKMLEF b [ZBPZ DJCG cFGO
I BRER FECEDFPZEFC [ BLZ CGUE GV� EPLBIE RDLDCELC
HGF LZEBF REIEJGcUEML [GFj X �GF LZE HKLKFE LZE
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���
���" ��� � ����� �� ������ ������� � �� ��� ��  � �������� �� �� ���� ! �



EUcZDCBC MEERC LG V E GM DCCECCUEMLC CKPZ DC
LZE �DcDMECE GME b FEJDLER LG FEDJ LDCjC X
� 	 0z��
 �012y0 � ��33�
^GMCBREF LZE dfPLBGMDJe WDUE CZG[  ^GKcJEC¡ X
YZE BRED BC LG ECLDV JBCZ [ZBPZ PGKc JEC CZDFE LZE
CDUE [GFJR I BE[ LG LZE WFEDLECL ENLEML X `DPZ
UEUVEF GH LZE PGKcJE BC cKL BM D CcDPE [ZEFE
LZEn PDMMGL ZEDF [ZDL LZE GLZEF BC CDn BMW b DMR
BC LZEM DCjER L[EMLn UKJLBc JEOPZGBPE aKECLBGMC
JBjE

Q ZDL BC LZE WFEDLECL ]o cGc WFGKc GH LZE
gh�mC£

�� � � ������� �� � �� � ��	
 � ��	 ��
GF

Q ZBPZ UGMLZ BC nGKF GJRECL MEcZE[ 	MBEPE ¤C
V BFLZRDn£
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YZE PGKcJE LZDL WBIEC LZE CDUE DMC[EF UGCL
GHLEM [ BMC X

T BpEFEML PGKc JEC WEL RBpEFEML aKECLBGMC b
CGUELBUEC [ BLZ RBpEFEML MKUVEFC GH UKJLBc JEO
PZGBPE GcLBGMC b DMR LZBC BMLFGRKPEC D FBCj GH
KMHDBFMECC X rH GME PGKc JE WELC DJJ L[GO[Dn
PZGBPEC b [ZBJE DMGLZEF WELC DJJ gtO[Dn PZGBPEC b
DMR VGLZ DWFEE ZDJH LZE LBUE b LZE gtO[Dn PGKO
c JE ZDIE FEDJJn RGME UKPZ V ELLEF X _DMRGU
WKECCBMW [GKJR ZDIE WGL dGM DIEFDWEe D lm4
CPGFE HGF LZE PGKcJE [ZG WGL LZE L[GO[Dn aKECO
LBGMC b [ZEFEDC BL [GKJR GMJn ZDIE WGL D g	gt
GF � X�4 CPGFE HGF LZE GLZEFC X

|ME [Dn LG fN LZE cFGV JEU BC LG WBIE b HGF
EDPZ aKECLBGM b MGL D HKJJ c GBML VKL D CPGFE UGRO
BfER LG DJJG[ HGF [ZDL FDMRGU WKECCBMW [GKJR
ZDIE WBIEM X YZBC PDM V E REfMER DC

� � � d� e � � d� e
g � � d� e

[ZEFE � d� e BC LZE cFGc GFLBGM GH LBUEC LZEn
DPLKDJJn DWFEE b DMR � d� e BC LZE cFGcGFLBGM GH
LBUEC LZEn [GKJR DWFEE Vn PZDMPE X

YZBC BC PDJJER LZE oDccD CLDLBCLBP X rL [DC REO
IEJGc ER [ BLZBM LZE RBCPBc JBME GH ^GMLEML ~MDJO
nCBC b DMR BMLFGRKPER BMLG LZE ¢�Y [GFJR Vn
�EDM ^DFJELLD d^DFJELLD b ghh�e X

�� !"#$��% & %" $'"!!(!� 
�GF ¢�Y b LZE BCCKE DFBCEC BM UDMKDJ LDWWBMW
LDCjC b CKPZ DC UDMKDJJn BREMLBHn BMW LZE [GFR
PJDCC GF [GFR CEMCE GH D [GFR BM LZE LENL b GF
LZE RBCPGKFCE HKMPLBGM GH D PJDKCE X rM EDPZ GH
LZECE PDCEC b LZEFE [ BJJ V E D fNER CEL GH cGCCBV JE
DMC[EFC X ^GMCBREF L[G ENEFPBCEC b GME [ZEFE D
LEDU GH L[G ZKUDM LDWWEFC LDW D CEL GH PJDKCEC
HGF R BCPGKFCE HKMPLBGM KCBMW D CEL GH HGKF c GCO
CBV JE HKMPLBGMC b LZE GLZEF [ZEFE DMGLZEF LEDU
GH L[G KCEC D CEL GH fHLEEM c GCCBV JE HKMPLBGMC X
rH LZE fFCL LEDU WDIE LZE CDUE DMC[EFC ��4
GH LZE LBUE b DMR LZE CEPGMR WDIE LZE CDUE DMO
C[EFC �g4 GH LZE LBU E b LZEM b DL D fFCL cDCC b
LZE fFCL LEDU ZDR D ZBWZEF DWFEEUEML JEIEJ X
¢G[EIEF LZEn [EFE KCBMW D CUDJJEF LDWCEL b DMR
[E PDM KCE jDccD LG PGUcEMCDLE HGF LZDL X YZE
jDccD fWKFE HGF LZE fFCL LEDU BC

m )�� � g*u
g � g*u � m )lk

m )�l � m )�h

DMR LZDL HGF LZE CEPGMR LEDU BC
m )�g � g*gl
g � g*gl � m )�u

m )ht � m )�h

YZE BMLEFODMMGLDLGF DWFEEUEML dr~~ e PDM V E
cFECEMLER DC CBUcJE DWFEEUEML fWKFEC GH ��4
DMR �g4 b GF DC jDccD IDJKEC GH m X�h BM V GLZ
PDCEC X

r~~ UDLLEFC LG ¢�Y EIDJKDLBGM V EPDKCE ZKO
UDM LDWWBMW BC [ZDL BC MEERER LG cFGRKPER
�WGJR CLDMRDFR ¤ RDLDCELC DWDBMCL [ZBPZ CnCLEU
cEFHGFUDMPE PDM V E � KRWER X YZE CBUcJECL DcO
cFGDPZ BC HGF D c EFCGM LG UDFj Kc D LENL b
DMR LG EIDJKDLE LZE CnCLEU DWDBMCL LZGCE LDWO
WBMWC X �KL LZE cEFCGM U BWZL UDjE U BCLDjEC b
DMR LZEFE UDn V E cFGV JEU C GH BMLEFcFELDLBGM
DMR � KRWEU EML PDJJC [ZEFE D RBpEFEML ZKUDM
UDn [EJJ ZDIE WBIEM D RBpEFEML DMC[EF X SG b HGF
WGJR CLDMRDFR RDLDCEL REIEJGcUEML b EDPZ BLEU
LG V E LDWWER CZGKJR V E LDWWER Vn DL JEDCL L[G
c EGcJE X

¢G[ PGMfREML PDM [E V E BM LZE BMLEWFBLn GH
LZE WGJR CLDMRDFR£ TG [E FEDJJn jMG[ LZDL BL
BC PGFFEPL£ ~ PEMLFDJ PGMCBREFDLBGM BC r~~ s BH
LDWWEFC DWFEER [ BLZ EDPZ GLZEF MEDFJn DJJ LZE
LBUE b [E PDM VE PGMfREML LZDL b fFCLJnb LZE WGJR



CLDMRDFR PGFcKC BC MGL HK JJ GH EFFGFC b DMR CEPO
GMRJnb LZDL LZE CnCLEU GH PDLEWGFBEC b GF LDWC b
DPPGFRBMW LG [ZBPZ LZE UDFjKc LGGj cJDPE BC
DREaKDLE LG LZE LDCj X rH LZE LDWC DFE MGL [EJJO
CKBLER LG LZE LDCj DMR DREaKDLEJn REfMER b BL
[ BJJ HFEaKEMLJn V E DFV BLFDFn [ZBPZ LDW D LDWWEF
CEJEPLC b DMR LZBC [ BJJ CZG[ Kc BM JG[ r~~ X

� !�!"�& �%��
^DFJELLD cFECEMLER jDccD DC D V ELLEF U EDO

CKFE GH r~~ LZDM KMPGFFEPLER DWFEEU EML X rM
LZE Cc EPBfP PDCEC CZE RECPFBV EC b LZBC BC PEFLDBMJn
IDJBR X

YZGCE PDCEC DFE IEFn Cc EPBfP X oDccD BC FEJO
EIDML [ZEFE LZE PGMPEFM BC LZDL DM r~~ fWKFE
VDCER GM D CUDJJ LDWCEL BC V EBMW PGUcDFER [ BLZ
GME VDCER GM D JDFWE LDWCEL X Q ZEFE LZDL BC LZE
HG PKC GH LZE BMIECLBWDLBGM b jDccD BC DM DccFGO
cFBDLE CLDLBCLBP X

Q ZEFE BL BC MGL b LZEFE DFE DFWKUEMLC HGF DMR
DWDBMCL LZE KCE GH jDccD X rM BLC HDIGKF BC LZDL
BL VKBJRC BM PGUcEMCDLBGM HGF R BCLGFLBGMC LZDL
U BWZL GLZEF[ BCE WG KMMGLBPER FECKJLBMW HFGU
RBpEFEML LDWCEL CB}EC X

~WDBMCL BC b cFBMPBcDJJnb LZE DFWKUEML LZDL
jDccD fWKFEC DFE ZDFR LG BMLEFcFEL X ~ CBUcJE
DWFEEUEML fWKFE BC � KCL LZDL s BL BC PJEDF [ZDL
BL UEDMC b DMR LZE PFBLBPDJ aKECLBGM GH [ZELZEF b
CDnb hm4 DWFEEUEML BC �WGGR EMGKWZ ¤ BC GME
HGF LZE FEDREF LG HGFU LZEBF G[M � KRWUEML GM X
Q BLZ D jDccD fWKFE GH Xil b LZE FEDREF MEERC LG b
fFCLJnb KMREFCLDMR LZE UDLZEUDLBPC GH jDccD b
DMR CEPGMRJnb V EDF BM U BMR LZE IDFBGKC PGU O
cJEN BLBEC GH ZG[ jDccD U BWZL ZDIE V EEM PDJPKO
JDLER dCEE DJCG V EJG[ eb V EHGFE HGFU BMW D � KRWO
UEML X YG  ZEJc¡ LZE FEDREF [ BLZ LZBC LDCj b
LZEFE DFE IDFBGKC RBCPKCCBGMC BM LZE JBLEFDLKFE
DC LG ZG[ RBpEFEML jDccD fWKFEC DFE LG V E BMO
LEFcFELER X SDRJnb LZECE DFE PGMLFDRBPLGFn dDMR
EIEM BH LZEn [EFEM ¤L b BL BC LZE RKLn GH DMn PFBLBO
PDJ FEDREF LG HGFU LZEBF G[M � KRWUEML GM [ZDL
BC WGGR EMGKWZ Xe

�%(��!� � �!� ��  �! 	& �	
�& �%�
~VGIE [E cFECEML jDccD BM BLC CBUc JECL HGFU X

� DLKFDJJnb [ZEM KCER BM EDFMECL DRRBLBGMDJ BCO
CKEC DFBCE X YZE GVCEFIDLBGMC V EJG[ DFGCE cFBMO
PBcDJJn HFGU LZE PGMCBREFDLBGM GH ZG[ [E U BWZL

KCE jDccD BM ;<=><?@A X YZE LDCj [DC LG cFGO
RKPE D WGJR CLDMRDFR PGFcKC BM [ZBPZ [GFRC
[EFE DCCG PBDLER [ BLZ LZEBF DccFGcFBDLE U EDMO
BMWC b [ BLZ LZE BMIEMLGFn GH UEDMBMWC LDjEM
HFGU D RBPLBGMDFnX

��"� ��
 LDWCEL CB}E BC DCCKU ER LG V E fNER X
rM LZE ;<=><?@A PGMLENL b LZEFE [EFE LZFEE BCO
CKEC ZEFE X
gX YZEFE [EFE L[G IDFBDMLC GH LZE LDCj s �JENO

BPDJ CDUcJE ¤ DMR �DJJO[GFRC ¤X rM LZE DJJO
[GFRC IDFBDML b DJJ PGMLEML [GFRC BM D LENL
DFE LDWWER X SGUE [ BJJ V E ZBWZJn c GJnCEO
UGKC b GLZEFC MGL c GJnCEUGKC DL DJJ X rL
BC MGL PJEDF ZG[ LG cFECEML jDccD fWKFEC
LZDL DFE DIEFDWEC DPFGCC RDLDCELC [ZEFE
LZE LDWCEL CB}E IDFBEC X
rM LZE JEN BPDJ CDUcJE LDCj b fFCL b D CDUcJE
GH CEMLEMPEC PGMLDBMBMW D cDFLBPK JDF [GFR
BC BREMLBfER b DMR LZEM b GMJn LZE BMCLDMPEC
GH LZDL [GFR DFE LDWWER b CG LZE BCCKE RG EC
MGL DFBCE BUUERBDLEJnX rL RG EC CLBJJ DFBCE
BH D jDccD fWKFE BC LG V E PGUcKLER [ZBPZ
RFD[ C LGWELZEF RDLD HFGU UGFE LZDM GME
JEN BPDJOCDUcJE [GFR X

k X rM DRRBLBGM LG LZE RBPLBGMDFn CEMCEC HGF
LZE [GFR b LZEFE [EFE L[G LDWC b ] HGF
�KMDCCBWMDVJE ¤ DMR � HGF �cFGc EF MDUE ¤b
[ ZBPZ [EFE DJ[DnC DIDBJDV JE DC GcLBGMC HGF
LZE ZKUDM LDWWEFC X rH BMPJKRER b HGF cKFO
c GCEC GH PDJPK JDLBMW jDccD b D [GFR LZDL
GM Jn ZDC L[G RBPLBGMDFn CEMCEC BC PJDCCBO
fER DC D HGKFO[Dn PZGBPE b [ZBPZ CEEU C BMO
DccFGcFBDLE b cDFLBPKJDFJn DC ] DMR � LDWC
[EFE aKBLE FDFE DMR DVCEML EMLBFEJn HGF
CGUE [GFRC X

t X YZEFE [EFE D MKUVEF GH GLZEF �UDFWBMDJ ¤
CEMCEC [ZBPZ b BH BMPJKRER BM LZE LDW PGKML b
ENLEMR BL WFEDLJn dHGF CGUE [GFRCe X rM
LZE ;<=><?@AO gb LDWWEFC JDFWEJn [GFjER
[ BLZBM D WBIEM [GFR PJDCC b CG MGKM BMO
CLDMPEC GH � ��� [EFE LFEDLER CEcDFDLEJn
HFGU IEFV BMCLDMPEC b VKL b BM E XW Xb MGKM
PDCEC [ZEFE MGME GH LZE MGKM BMCLDMPEC
fLLER b LZEn [EFE BMCLFKPLER LG PGMCBREF
[ZELZEF DMn GH LZE IEFV CEMCEC [EFE D
WGGR CEUDMLBP U DLPZ dEIEM LZGKWZ LZEn



EI BREMLJn PGKJR MGL V E D CnMLDPLBP UDLPZe X
~ JCG CGU E [GFRC HGFU ER cDFL GH MKUEFO
GKC UKJLBO[GFR KMBLC LZDL [EFE JBCLER BM
LZE RBPLBGMDFnX Q ZEFE D LDWWEF HGKMR
LZE JEN BPDJOCDUcJE [GFR G PPKFFBMW [ BLZBM
D JBCLER UKJLBO[GFR KMBL b LZE BMCLFKPLBGM
[DC LG DCCBWM LZDL DC D CEMCE X

|ME FECc GMCE LG BCCKEC k DMR t BC LG KCE D
UGFE CGcZBCLBPDLER UGREJ GH FDMRGU WKECCBMW b
BM [ZBPZ b FDLZEF LZDM DCCKU BMW DJJ LDWC DFE
EaKDJJn JBjEJn HGF LZE FDMRGU WKECCEF b [E KCE
LZE FEJDLBIE HFEaKEMPBEC GH LZE R BpEFEML LDWC DC
LZE VDCBC HGF D cFGVDVBJBLn UGREJ X YZE UELZGR
CKPPEERC BM WBI BMW JECC [EBWZL LG UDFWBMDJ LDWC b
DL LZE PGCL GH UDjBMW LZE UDLZC GH LZE PDJKO
PJDLBGM UGFE PGUcJEN DMR LZE GKLcKL jDccD
fWKFEC PGFFECc GMRBMWJn ZDFREF LG BMLEFcFEL X

�!	%�� ��
 LZE ;<=><?@A LDWWBMW CPZEU E
DJJG[ER ZKUDM LDWWEFC LG WBIE UKJLBc JE DMO
C[EFC b DMR DJCG DJJG[ER UKJLBc JE DMC[EFC BM LZE
LDWWBMW CPZEU E X

���"� ��
 BM ;<=><?@A LZE MKUVEF GH ZKO
UDMC LDWWBMW DM BMCLDMPE IDFBER dDPPGFR BMW LG
[ZELZEF GF MGL LZE BMCLDMPE [DC cFGV JEU DLBPe X

�%
" ���
 LZEFE BC D RBCLBMPLBGM V EL[EEM L[G
jBMRC GH G PPDCBGM GM [ZBPZ L[G LDWWEFC WBIE
RBpEFEML LDWC X rL U Dn V E D cFGV JEU DLBP PDCE
LG LDW b GF BL U Dn V E CBUcJE ZKUDM EFFGF dCKPZ
DC D Lnc Ge X ~ FWKDVJnb CBUcJE Lnc GC DMR CBU O
BJDF DFE GH MG LZEGFELBPDJ BMLEFECL DMR CZGKJR
V E PGFFEPLER VEHGFE PGMCBREFBMW r~~ X ~ FEJDLER
c GBML BC LZE RBCLBMPLBGM VEL[EEM DWFEEU EML JEIO
EJC dV EL[EEM BMRBIBRKDJ LDWWEFCe DMR FEc JBPDO
V BJBLn dV EL[EEM LEDU C GH LDWWEFCe X Q ZEFE LZE
PGMPEFM BC LZE BMLEWFBLn GH D WGJR CLDMRDFR FEO
CGKFPE b FEc JBPDV BJBLn BC LZE FEDJ UDLLEF GH BMO
LEFECL s [GKJR DMGLZEF LEDU GH LDWWEFC b KCBMW
LZE CDUE RDLD b WKBREJBMEC DMR UELZGRC b DFFBIE
DL LZE CDUE LDWWBMWC£ ~ LDWWBMW UELZGRGJGWn
[ZBPZ WKDFRC DWDBMCL CBUcJE EFFGFC b [Dn[DFR
BMRBIBRKDJC b DMR [Dn[DFR BMLEFcFELDLBGMC [ BJJ
LEMR LG cFGRKPE FEc JBPDV JE RDLDCELC X

~ JJ GH LZECE PGMCBREFDLBGMC PDM V E DRRFECCER
KCBMW D IDFBDML GH jDccD X \n cGBML BC LZDL
jDccD VEPGU EC ZDFREF DMR ZDFREF LG BMLEFcFEL b
DC UGFE DMR UGFE DCCKUcLBGMC DMR BMLFBPDPBEC
DFE VKBJL BMLG BLC PDJPKJDLBGM X

oDccD ZDC V EEM [ BREJn EUVFDPER DC DM ENO
DUcJE GH DM DCc EPL GH EIDJKDLBGM LEPZMGJGWn
LZDL PDFFBEC DPFGCC RBpEFEML ¢�Y EIDJKDLBGM
LDCjC b W BI BMW D CZ BUUEF GH CLDLBCLBPDJ CGcZBCO
LBPDLBGM [ZEFEIEF BL DJBWZLC X \n CEMCE BC LZDL
BL BC D VDMR[DWGM b [ZBPZ ¢�Y FECEDFPZEFC ZDIE
HEJL LZEn GKWZL LG � KUc GM BM GFREF LG RBCc JDn
LZEBF CPBEMLBfP PFEREMLBDJC DMR DV BJBLn LG KCE
CLDLBCLBPC b [ZBPZ b BM U DMn c JDPEC [ZEFE BL ZDC
V EEM KCER b ZDC JER LG JBLLJE VKL WFDLKBLGKC GVO
HKCPDLBGM X

� �{x
 �2y�{x
^JEDFJnb [E [GKJR JBjE ME[ ¢�Y EIDJKDLBGM ENO
EFPBCEC LG V EMEfL HFGU EIDJKDLBGM [GFj DJFEDRn
RGME X YZBC cDcEF ENcJGFEC CEIEFDJ BCCKEC LZDL
ZDIE DFBCEM HFGU LZE ;<=><?@A ENcEFBEMPE X
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