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NG?HK>L>>G BG<B=>GML H<<NK HG F:CHK BGM>Ke<HGG><M>= KHNM>L PBMABG LAHKM BGM>KO:ELf

/HMPBMALM:G=BG@ MA> ;>LM >??HKML F:=> ;R MA> =>I:KMF>GML <HG<>KG>=d MA> MAK>>
BG<B=>GML MA:M H<<NKK>= HG q .:R jhhm A:O> K>?E><M>= BG:=>JN:<B>L BG HNK
>F>K@>G<R MK:GLIHKM <HHK=BG:MBHG ?K:F>PHKDf 5A>K> BL : G>>= MH K>?BG> :G=
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<HG@>LMBHG :G= =>E:RL ?HK M>GL H? MAHNL:G=L H? <HFFNM>KLf 5A> }HO>KGF>GM
P:L =>>IER <HG<>KG>= :;HNM MA> BG<B=>GMf 5A> 4><K>M:KR ?HK MA> {GOBKHGF>GMd
5K:GLIHKM :G= 8HKDL MA>K>?HK> :IIHBGM>= : 5:LD |HK<> MH K>OB>P :G= K><HFF>G=
F>:LNK>L MH >GA:G<> >F>K@>G<R MK:GLIHKM <HHK=BG:MBHGf

NYV NRc[ D_bTV5c P_b[ K\R^

jf 8> A>E= HNK ?BKLM F>>MBG@ HG jh .:R jhhmf 8> OBLBM>= MA> MAK>> BG<B=>GM
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z>I:KMF>GM b5zc :G= MA> 3>@BHG:E yHFF:G= :G= yHGMKHE y>GMK> H? MA> 1HEB<>d
:G= BGM>KOB>P>= K>IK>L>GM:MBO>L H? }HO>KGF>GM =>I:KMF>GML =BK><MER BGOHEO>=
BG MA> BG<B=>GMLf 5H >GLNK> IN;EB< I:KMB<BI:MBHG BG MA> IKH<>LLd P> <:EE>= ?HK IN;EB<
OB>PL :G= PKHM> MH HO>K ioh HK@:GBL:MBHGL MH BGOBM> MA>BK LN@@>LMBHGLf 5:DBG@ BGMH
:<<HNGM MA> H;L>KO:MBHGL ?KHF MA> K>OB>P H? MA> BG<B=>GML MA:M H<<NKK>= HG q
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>??HKML P>K> F:=> MH =BLL>FBG:M> BG?HKF:MBHG :;HNM MA> BG<B=>GML :G= MK:??B<
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K><HFF>G= MA:M 5z LAHNE= =>O>EHI : L>M H? <HGMBG@>G<R IE:GL HG <EHLNK> HK
<HG@>LMBHGL H<<NKKBG@ HG MK:??B< L>GLBMBO> HK IN;EB< MK:GLIHKM L>GLBMBO> KHNM>Lf 5A>
IE:GL LAHNE= BG<EN=> =BO>KLBHG HIMBHGLd LB@G:E <HGMKHE LMK:M>@B>L :G= F:GIHP>K
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5zf *G =HBG@ LHd :EE =>I:KMF>GML <HG<>KG>= LAHNE= :=HIM MA> <HG<>IM H? =BOB=BG@
BG<B=>GM F:G:@>F>GM BGMH =B??>K>GM LM:@>L PBMA : OB>P MH LMK>:FEBGBG@ :<MBHGL
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H? MA> LBMN:MBHG :G= : <E>:K BG=B<:MBHG H? MA> E:G> <EHLNK> MBF> <:GGHM ;> F:=>d
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MA> {GOBKHGF>GMd 5K:GLIHKM :G= 8HKDL xNK>:N MH ?:<BEBM:M> <HHK=BG:MBHG PBMA HMA>K
;NK>:NQ :G= MA> L>GBHK ><A>EHGf 4>GBHK H??B<>KL H? HMA>K LNIIHKMBG@ =>I:KMF>GML
F:R ;> K>JNBK>= MH LM:MBHG :M {5yy HK ;> :O:BE:;E> HG EBG> MH ?:<BEBM:M> >??B<B>GM
<HFFNGB<:MBHG :G= =><BLBHGeF:DBG@f

ihf *G :==BMBHGd P> K><HFF>G= MA:M MA> <NKK>GM ?:<BEBMB>L H? {5yy LAHNE=
;> NI@K:=>= :G= 5z LAHNE= A:KG>LL :=O:G<>= M><AGHEH@B>L MH LMK>G@MA>G BML
>F>K@>G<R A:G=EBG@ <:I:;BEBMB>Lf

G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV LV]VUZR\ P_b[c

iif 8> <HGLB=>K MA:M >??><MBO> <HHK=BG:MBHG ;HMA PBMABG : =>I:KMF>GM :G=
:FHG@ =B??>K>GM =>I:KMF>GML BL >LL>GMB:Ef 8> A:O> >Q:FBG>= MA> >QBLMBG@
<HFFNGB<:MBHG F><A:GBLFd :G= ?HNG= MA:M MA>K> :K> F:GR @:IL :G= @K>R
:K>:Lf 5H :==K>LL MA>L> IKH;E>FLd P> K><HFF>G= MA:M MA> =>LB@G:M>= KHE>L
H? =B??>K>GM =>I:KMF>GML BG MK:??B<eK>E:M>= BG<B=>GML LAHNE= ;> <E>:KER LI>EM HNMf
4>I:K:M>ERd :G >??><MBO> K>IHKMBG@ LRLM>F LAHNE= ;> >LM:;EBLA>= PBMABG >:<A
<HG<>KG>= =>I:KMF>GM ?HK MA> L>GBHK F:G:@>F>GM MH A:O> :G HO>KOB>P H? MA>
BG<B=>GMLf

ijf 8> :ELH K><HFF>G= MA:M {5yy LAHNE= M:D> NI : FHK> IKH:<MBO> KHE>
MH A:G=E> MK:GLIHKM :G= MK:??B< BG<B=>GMLf 8BMA MA> BGMKH=N<MBHG H? MA> +HBGM 4M>>KBG@
.H=>d {5yyaL <:I:<BMR MH A:G=E> F:CHK >F>K@>G<B>L LAHNE= ;> LMK>G@MA>G>=f

ikf /HMBG@ MA> =>E:R <:NL>= ;R MA> E:<D H? =>LB@G:M>= <HFFNGB<:MBHG
EBGDL :FHG@ =B??>K>GM =>I:KMF>GMLd P> K><HFF>G= MA:M =>LB@G:M>= EBG>L LAHNE=
;> >LM:;EBLA>= MH >QI>=BM> K>F>=B:E PHKDLf *G MA> EHG@>K M>KFd BGM>Ke=>I:KMF>GM:E
=BLI:M<A <HHK=BG:MBHG <:G ;> >GA:G<>= MAKHN@A : <HFINM>Ke:B=>= =BLI:M<A
LRLM>Ff wEE MA> K>JN>LML :L P>EE :L <HG=BMBHGL H? MA> BG<B=>GM PBEE ;> EH@@>= :L
MA> >O>GML NG?HE= LH MA:M MA> I:KMB>L BGOHEO>= <HNE= A:O> : K>:EeMBF>
<HFIK>A>GLBO> NG=>KLM:G=BG@ H? >O>GML A:II>GBG@ :M MA> L<>G> :L P>EE :L MA>
>JNBIF>GM :G= I>KLHGG>E =BLI:M<A LM:MNLf



ChVTedZfV Me]]Rbi

OG OGG

pf 5H ?:<BEBM:M> ;>MM>K :LL>LLF>GM H? MA> >F>K@>G<R LBMN:MBHGd P> <HGLB=>K
BM BFIHKM:GM MH IKHOB=> H??B<>KL HG MA> @KHNG= PBMA LN??B<B>GM @NB=:G<> :G= MH
>LM:;EBLA : F><A:GBLF ?HK MA> H??B<>KL MH >L<:E:M> MA> BLLN>L :G= ?HK L>GBHK H??B<>KL
MH FHGBMHK =>O>EHIF>GML :G= @BO> MBF>ER =BK><MBO>Lf *G <:L> : ?BKF :LL>LLF>GM
H? MA> LBMN:MBHG :G= : <E>:K BG=B<:MBHG H? MA> E:G> <EHLNK> MBF> <:GGHM ;> F:=>d
H??B<>KL H? MA> LNIIHKMBG@ =>I:KMF>GML LAHNE= BG?HKF 5z :G= MA> 1HEB<> :<<HK=BG@ER
LH MA:M :IIKHIKB:M> MK:??B< =BO>KLBHG IE:GL <:G ;> F:=> BG : MBF>ER F:GG>Kf

qf 5H >GA:G<> LM>>K :G= <HHK=BG:MBHG BG <:L>L H? F:CHK >F>K@>G<B>Ld P>
K><HFF>G= MA:M {5yy LAHNE= HI>K:M> NG=>K MA> +HBGM 4M>>KBG@ .H=> PBMA <He
EH<:MBHG H? 5z :G= 1HEB<> H??B<>KL :M {5yyf 5A>K> LAHNE= ;> : K>IK>L>GM:MBO> ?KHF
MA> {GOBKHGF>GMd 5K:GLIHKM :G= 8HKDL xNK>:N MH ?:<BEBM:M> <HHK=BG:MBHG PBMA HMA>K
;NK>:NQ :G= MA> L>GBHK ><A>EHGf 4>GBHK H??B<>KL H? HMA>K LNIIHKMBG@ =>I:KMF>GML
F:R ;> K>JNBK>= MH LM:MBHG :M {5yy HK ;> :O:BE:;E> HG EBG> MH ?:<BEBM:M> >??B<B>GM
<HFFNGB<:MBHG :G= =><BLBHGeF:DBG@f

ihf *G :==BMBHGd P> K><HFF>G= MA:M MA> <NKK>GM ?:<BEBMB>L H? {5yy LAHNE=
;> NI@K:=>= :G= 5z LAHNE= A:KG>LL :=O:G<>= M><AGHEH@B>L MH LMK>G@MA>G BML
>F>K@>G<R A:G=EBG@ <:I:;BEBMB>Lf

G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV LV]VUZR\ P_b[c

iif 8> <HGLB=>K MA:M >??><MBO> <HHK=BG:MBHG ;HMA PBMABG : =>I:KMF>GM :G=
:FHG@ =B??>K>GM =>I:KMF>GML BL >LL>GMB:Ef 8> A:O> >Q:FBG>= MA> >QBLMBG@
<HFFNGB<:MBHG F><A:GBLFd :G= ?HNG= MA:M MA>K> :K> F:GR @:IL :G= @K>R
:K>:Lf 5H :==K>LL MA>L> IKH;E>FLd P> K><HFF>G= MA:M MA> =>LB@G:M>= KHE>L
H? =B??>K>GM =>I:KMF>GML BG MK:??B<eK>E:M>= BG<B=>GML LAHNE= ;> <E>:KER LI>EM HNMf
4>I:K:M>ERd :G >??><MBO> K>IHKMBG@ LRLM>F LAHNE= ;> >LM:;EBLA>= PBMABG >:<A
<HG<>KG>= =>I:KMF>GM ?HK MA> L>GBHK F:G:@>F>GM MH A:O> :G HO>KOB>P H? MA>
BG<B=>GMLf

ijf 8> :ELH K><HFF>G= MA:M {5yy LAHNE= M:D> NI : FHK> IKH:<MBO> KHE>
MH A:G=E> MK:GLIHKM :G= MK:??B< BG<B=>GMLf 8BMA MA> BGMKH=N<MBHG H? MA> +HBGM 4M>>KBG@
.H=>d {5yyaL <:I:<BMR MH A:G=E> F:CHK >F>K@>G<B>L LAHNE= ;> LMK>G@MA>G>=f

ikf /HMBG@ MA> =>E:R <:NL>= ;R MA> E:<D H? =>LB@G:M>= <HFFNGB<:MBHG
EBGDL :FHG@ =B??>K>GM =>I:KMF>GMLd P> K><HFF>G= MA:M =>LB@G:M>= EBG>L LAHNE=
;> >LM:;EBLA>= MH >QI>=BM> K>F>=B:E PHKDLf *G MA> EHG@>K M>KFd BGM>Ke=>I:KMF>GM:E
=BLI:M<A <HHK=BG:MBHG <:G ;> >GA:G<>= MAKHN@A : <HFINM>Ke:B=>= =BLI:M<A
LRLM>Ff wEE MA> K>JN>LML :L P>EE :L <HG=BMBHGL H? MA> BG<B=>GM PBEE ;> EH@@>= :L
MA> >O>GML NG?HE= LH MA:M MA> I:KMB>L BGOHEO>= <HNE= A:O> : K>:EeMBF>
<HFIK>A>GLBO> NG=>KLM:G=BG@ H? >O>GML A:II>GBG@ :M MA> L<>G> :L P>EE :L MA>
>JNBIF>GM :G= I>KLHGG>E =BLI:M<A LM:MNLf
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OGGG GQ

A_^XVcdZ_^ LV\ZVW IVRcebVc

ilf 8> <HGLB=>K MA:M MBF>ER :G= :<<NK:M> MK:??B< BG?HKF:MBHGd P>EEeIE:GG>=
=BO>KLBHGLd :IIKHIKB:M> MK:??B< F:G:@>F>GM F>:LNK>L :KHNG= MA> L<>G>d :L P>EE
:L >??><MBO> <HHK=BG:MBHG :G= LM>>K :K> BGLMKNF>GM:E BG ?:<BEBM:MBG@ <HG@>LMBHG
K>EB>?f

imf 8> MA>K>?HK> K><HFF>G= MA:M O:KBHNL F>:LNK>L ;> M:D>G MH <HEE><M
K>:EeMBF> MK:??B< =:M: MH ?:<BEBM:M> IE:GGBG@f 5A>R BG<EN=> NLBG@ BG<B=>GM F:IL
MH <HEE:M> BG?HKF:MBHG ?KHF =B??>K>GM LHNK<>L ?HK BFF>=B:M> BFIKHO>F>GMf -HG@e
M>KF F>:LNK>L BG<EN=> BFIKHOBG@ MA> <HO>K:@> H? MA> yEHL>=eyBK<NBM 5>E>OBLBHG
4RLM>Fd NLBG@ :=O:G<>= M><AGHEH@B>L EBD> MA> }EH;:E 1HLBMBHGBG@ 4RLM>F MH
F>:LNK> MA> G>MPHKD MK:O>E MBF> :G= LI>>=d :G= =>O>EHIBG@ : }>H@K:IAB<:E
*G?HKF:MBHG 4RLM>Fe;:L>= LRLM>F MH =BLIE:R K>:EeMBF> MK:??B< BG?HKF:MBHG BG MA>
?HKF H? : 5K:??B< 4I>>= HK 2N>N> .:If

inf wL >??><MBO> K>LIHGL> =>I>G=L HG :<<NK:M> :LL>LLF>GM H? MA> BG<B=>GM
=NK:MBHG :G= BML K>LNEM:GM BFI:<M HG MK:??B<d P> K><HFF>G= MA:M :G *G<B=>GM
z:M:;:L> LAHNE= ;> =>O>EHI>= MH K><HK= BFIHKM:GM =:M: H? IK>OBHNL BG<B=>GMLf
x:L>= HG :<MN:E <:L>L BG MA> *G<B=>GM z:M:;:L> :L P>EE :L <HGMBG@>G<R L<>G:KBHLd
MK:??B< FH=>EL <:G ;> =>O>EHI>= :G= :IIEB>= ?HK B=>GMB?RBG@ <KBMB<:E LBM>L :G=
?HK BLLNBG@ >:KER :E>KML LAHNE= BG<B=>GML H<<NKf

iof 5H ?:<BEBM:M> MK:??B< =BO>KLBHGd P> <HGLB=>K MA:M FHK> BG?HKF:MBHG :G=
@NB=:G<> LAHNE= ;> @BO>G MH FHMHKBLML HG MA> :EM>KG:MBO> KHNM>Lf 1KBHK :KK:G@>F>GML
PBMA ;NL <HFI:GB>L LAHNE= ;> F:=> MH >GLNK> MA:M =BO>KLBHG KHNM>L :K> ?>:LB;E>
:G= :<<>IM:;E> MH I:LL>G@>KLf 5A> BG?HKF:MBHG =BLL>FBG:M>= MH I:LL>G@>KL
LAHNE= ;> BFIKHO>= :G= MA> KHE> H? MA> ;NL K>@NE:MHKL >G@:@>= ;R MA> ;NL
<HFI:GB>L MH EB:BL> PBMA I:LL>G@>KL LAHNE= ;> LMK>G@MA>G>=f

ipf 8> :ELH IHBGM HNM MA:M ?HEEHPeNI :<MBHGL :?M>K MA> <E>:K:G<> H? MA>
BG<B=>GM LAHNE= GHM ;> HO>KEHHD>=f 5K:??B< F:G:@>F>GM F>:LNK>L LAHNE= <HGMBGN>
MH >GLNK> MA:M MK:??B< K>MNKGL MH GHKF:E BG : LFHHMA :G= LPB?M F:GG>Kf 5z LAHNE=
<HGMBGN> MH FHGBMHK MA> MK:??B< <HG=BMBHGL BG MA> :??><M>= K>@BHG :G= :=CNLM MA>
MK:??B< LB@G:EL ?HK >??><MBO> JN>N> F:G:@>F>GM :G= =BLLBI:MBHGf

BZccV]Z^RdZ_^ _W G^W_b]RdZ_^ d_ dYV KeS\ZT

iqf w<<>LL MH MK:??B< BG?HKF:MBHG BL : LB@GB?B<:GM ?:<MHK BG K>=N<BG@ MA> ;NBE=e
NI H? : @KB=EH<Df *M BL MANL BFIHKM:GM ?HK MK:??B< BG?HKF:MBHG MH ;> =BLL>FBG:M>= BG
: MBF>ER :G= :<<NK:M> F:GG>Kd :G= MAKHN@A :L F:GR <A:GG>EL :L IHLLB;E>f

jhf 8> GHM> MA:M O:KBHNL }HO>KGF>GM =>I:KMF>GML A:= MKB>= O>KR A:K=
MH =BLL>FBG:M> MK:??B< BG?HKF:MBHG MH MA> IN;EB< HG q .:R jhhmf ~HP>O>Kd MA>
>QBLMBG@ :KK:G@>F>GML <:G ;> >GA:G<>= ;R NLBG@ :IIKHIKB:M> F>:GL MH <HGM:<M
MA> F>=B: :G= K>E>O:GM HK@:GBL:MBHGL :G= ?HEEHPBG@ NI MH >GLNK> MA:M MA> F>LL:@>
BL K><>BOBG@ :MM>GMBHGf
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OGGG GQ

A_^XVcdZ_^ LV\ZVW IVRcebVc

ilf 8> <HGLB=>K MA:M MBF>ER :G= :<<NK:M> MK:??B< BG?HKF:MBHGd P>EEeIE:GG>=
=BO>KLBHGLd :IIKHIKB:M> MK:??B< F:G:@>F>GM F>:LNK>L :KHNG= MA> L<>G>d :L P>EE
:L >??><MBO> <HHK=BG:MBHG :G= LM>>K :K> BGLMKNF>GM:E BG ?:<BEBM:MBG@ <HG@>LMBHG
K>EB>?f

imf 8> MA>K>?HK> K><HFF>G= MA:M O:KBHNL F>:LNK>L ;> M:D>G MH <HEE><M
K>:EeMBF> MK:??B< =:M: MH ?:<BEBM:M> IE:GGBG@f 5A>R BG<EN=> NLBG@ BG<B=>GM F:IL
MH <HEE:M> BG?HKF:MBHG ?KHF =B??>K>GM LHNK<>L ?HK BFF>=B:M> BFIKHO>F>GMf -HG@e
M>KF F>:LNK>L BG<EN=> BFIKHOBG@ MA> <HO>K:@> H? MA> yEHL>=eyBK<NBM 5>E>OBLBHG
4RLM>Fd NLBG@ :=O:G<>= M><AGHEH@B>L EBD> MA> }EH;:E 1HLBMBHGBG@ 4RLM>F MH
F>:LNK> MA> G>MPHKD MK:O>E MBF> :G= LI>>=d :G= =>O>EHIBG@ : }>H@K:IAB<:E
*G?HKF:MBHG 4RLM>Fe;:L>= LRLM>F MH =BLIE:R K>:EeMBF> MK:??B< BG?HKF:MBHG BG MA>
?HKF H? : 5K:??B< 4I>>= HK 2N>N> .:If

inf wL >??><MBO> K>LIHGL> =>I>G=L HG :<<NK:M> :LL>LLF>GM H? MA> BG<B=>GM
=NK:MBHG :G= BML K>LNEM:GM BFI:<M HG MK:??B<d P> K><HFF>G= MA:M :G *G<B=>GM
z:M:;:L> LAHNE= ;> =>O>EHI>= MH K><HK= BFIHKM:GM =:M: H? IK>OBHNL BG<B=>GMLf
x:L>= HG :<MN:E <:L>L BG MA> *G<B=>GM z:M:;:L> :L P>EE :L <HGMBG@>G<R L<>G:KBHLd
MK:??B< FH=>EL <:G ;> =>O>EHI>= :G= :IIEB>= ?HK B=>GMB?RBG@ <KBMB<:E LBM>L :G=
?HK BLLNBG@ >:KER :E>KML LAHNE= BG<B=>GML H<<NKf

iof 5H ?:<BEBM:M> MK:??B< =BO>KLBHGd P> <HGLB=>K MA:M FHK> BG?HKF:MBHG :G=
@NB=:G<> LAHNE= ;> @BO>G MH FHMHKBLML HG MA> :EM>KG:MBO> KHNM>Lf 1KBHK :KK:G@>F>GML
PBMA ;NL <HFI:GB>L LAHNE= ;> F:=> MH >GLNK> MA:M =BO>KLBHG KHNM>L :K> ?>:LB;E>
:G= :<<>IM:;E> MH I:LL>G@>KLf 5A> BG?HKF:MBHG =BLL>FBG:M>= MH I:LL>G@>KL
LAHNE= ;> BFIKHO>= :G= MA> KHE> H? MA> ;NL K>@NE:MHKL >G@:@>= ;R MA> ;NL
<HFI:GB>L MH EB:BL> PBMA I:LL>G@>KL LAHNE= ;> LMK>G@MA>G>=f

ipf 8> :ELH IHBGM HNM MA:M ?HEEHPeNI :<MBHGL :?M>K MA> <E>:K:G<> H? MA>
BG<B=>GM LAHNE= GHM ;> HO>KEHHD>=f 5K:??B< F:G:@>F>GM F>:LNK>L LAHNE= <HGMBGN>
MH >GLNK> MA:M MK:??B< K>MNKGL MH GHKF:E BG : LFHHMA :G= LPB?M F:GG>Kf 5z LAHNE=
<HGMBGN> MH FHGBMHK MA> MK:??B< <HG=BMBHGL BG MA> :??><M>= K>@BHG :G= :=CNLM MA>
MK:??B< LB@G:EL ?HK >??><MBO> JN>N> F:G:@>F>GM :G= =BLLBI:MBHGf

BZccV]Z^RdZ_^ _W G^W_b]RdZ_^ d_ dYV KeS\ZT

iqf w<<>LL MH MK:??B< BG?HKF:MBHG BL : LB@GB?B<:GM ?:<MHK BG K>=N<BG@ MA> ;NBE=e
NI H? : @KB=EH<Df *M BL MANL BFIHKM:GM ?HK MK:??B< BG?HKF:MBHG MH ;> =BLL>FBG:M>= BG
: MBF>ER :G= :<<NK:M> F:GG>Kd :G= MAKHN@A :L F:GR <A:GG>EL :L IHLLB;E>f

jhf 8> GHM> MA:M O:KBHNL }HO>KGF>GM =>I:KMF>GML A:= MKB>= O>KR A:K=
MH =BLL>FBG:M> MK:??B< BG?HKF:MBHG MH MA> IN;EB< HG q .:R jhhmf ~HP>O>Kd MA>
>QBLMBG@ :KK:G@>F>GML <:G ;> >GA:G<>= ;R NLBG@ :IIKHIKB:M> F>:GL MH <HGM:<M
MA> F>=B: :G= K>E>O:GM HK@:GBL:MBHGL :G= ?HEEHPBG@ NI MH >GLNK> MA:M MA> F>LL:@>
BL K><>BOBG@ :MM>GMBHGf



ChVTedZfV Me]]Rbi

Q QG

jif *G :==BMBHGd HMA>K BGGHO:MBO> :G= >??><MBO> F>:GL <:G ;> <HGLB=>K>=f
5AHL> MA:M <:G ;> BGBMB:M>= PBMABG MA> }HO>KGF>GM BG<EN=> L>MMBG@ NI : =>LB@G:M>=
<A:GG>E ?HK MK:??B< G>PLd NLBG@ }>H@K:IAB<:E *G?HKF:MBHG 4RLM>F M><AGHEH@R MH
=BLIE:R K>:EeMBF> MK:??B< BG?HKF:MBHG BG : 5K:??B< 4I>>= HK 2N>N> .:I MAKHN@A
MA> *GM>KG>Md :G= LMK>G@MA>GBG@ MA> KHE> H? MA> *GM>@K:M>= y:EE y>GMK> BG
=BLL>FBG:MBG@ >F>K@>G<R MK:GLIHKM BG?HKF:MBHGf

jjf .>:LNK>L MA:M K>JNBK> <HHI>K:MBHG ?KHF HNMLB=> I:KMB>L BG<EN=> PHKDBG@
PBMA K:=BH LM:MBHGL MH BG<K>:L> MA> ?K>JN>G<R H? MK:??B< BG?HKF:MBHG ;KH:=<:LMLd
EBO> M>E>OBLBHG ;KH:=<:LM HG MK:??B< BG?HKF:MBHGd =BLL>FBG:MBHG H? BG?HKF:MBHG ;R
F:G:@>F>GM <HFI:GB>L H? BGM>EEB@>GM ;NBE=BG@L HK ;R >eF:BEd :G= NL> H? FH;BE>
IAHG> <>EE ;KH:=<:LMf

jkf 5H BG?HKF FHMHKBLML :G= I:LL>G@>KL PAH A:O> :EK>:=R LM:KM>= MA>BK
CHNKG>R H? MA> E:M>LM MK:??B< <HG=BMBHGLd P> LN@@>LM NLBG@ F>:GL LN<A :L K:=BH
<A:GG>EL H? IN;EB< MK:GLIHKM :LLH<B:MBHGLd 7:KB:;E> .>LL:@> 4B@GLd :G= K:=BH HG
;NL>L :G= K:BEP:RLf

jlf wL K>@:K=L MA> <HGM>GM H? MA> F>LL:@>Ld P> <HGLB=>K BM G><>LL:KR MH
BG=B<:M> <E>:KER MA> =>@K>> H? <HG@>LMBHGd IKHOB=> BG?HKF:MBHG HG MA> :EM>KG:MBO>
KHNM>L :O:BE:;E> :G= MA> >LMBF:M>= K>HI>GBG@ MBF> H? : <EHL>= KH:= MH ?:<BEBM:M>
IK>eMKBI IE:GGBG@ :G= =BO>KLBHG H? O>AB<E>L MA:M :K> :EK>:=R HG MA> KH:=f 5A>K>
LAHNE= :ELH ;> ;>MM>K <HHK=BG:MBHG ;>MP>>G 5z :G= MA> 1HEB<> BG =BLL>FBG:MBG@
>F>K@>G<R MK:GLIHKM BG?HKF:MBHG MH MA> IN;EB< MH :OHB= <HG?NLBHGf

DbR]Vg_b[ W_b dYV D_eb MdRXVc _W G^TZUV^d IR^RXV]V^d

jmf yA:IM>K o IKHOB=>L : ?K:F>PHKD MA:M <HGLHEB=:M>L MA> O:KBHNL HI>K:MBHGL
BGOHEO>= BG :G BG<B=>GM PBMA L>KBHNL MK:??B< BFI:<M :G= BEENLMK:M>L AHP MA>
K><HFF>G=:MBHGL BG MA> >:KEB>K <A:IM>KL <:G ?BM BG MH >GA:G<> HO>K:EE HI>K:MBHG:E
>??B<B>G<Rf

jnf 6G=>K MA> ?K:F>PHKDd BG<B=>GM F:G:@>F>GM BL =BOB=>= BGMH ?HNK LM:@>L
e B=>GMB?B<:MBHG :G= O>KB?B<:MBHG H? MA> BG<B=>GMd K>LIHGL>d <E>:K:G<> :G= K><HO>KRf
8> IHBGM HNM MA:M MA> D>R MH :EE>OB:MBG@ :=O>KL> BFI:<M HG MK:??B< BL MH K>=N<>
MA> K>LIHGL> MBF> :M >:<A H? MA> ?HNK LM:@>Lf

jof 5A> K:MBHG:E> :G= =>M:BEL H? MA> K><HFF>G=:MBHGL MA:M P> INM ?HKMA
:K> HNMEBG>= BG O:KBHNL <A:IM>KLd PABE> :G HO>KOB>P BL L>M HNM BG MA> 4NFF:KR H?
3><HFF>G=:MBHGL BG yA:IM>K pf

jpf 5H ;KBG@ :;HNM BFF>=B:M> :L P>EE :L EHG@eM>KF >GA:G<>F>GMLd MA>
K><HFF>G=:MBHGL O:KR ?KHF MAHL> MA:M <:G ;> >:LBER BFIE>F>GM>= MH MAHL>
K>JNBKBG@ EHG@>KeM>KF IE:GGBG@ :G= :==BMBHG:E K>LHNK<>Lf



ChVTedZfV Me]]Rbi

Q QG

jif *G :==BMBHGd HMA>K BGGHO:MBO> :G= >??><MBO> F>:GL <:G ;> <HGLB=>K>=f
5AHL> MA:M <:G ;> BGBMB:M>= PBMABG MA> }HO>KGF>GM BG<EN=> L>MMBG@ NI : =>LB@G:M>=
<A:GG>E ?HK MK:??B< G>PLd NLBG@ }>H@K:IAB<:E *G?HKF:MBHG 4RLM>F M><AGHEH@R MH
=BLIE:R K>:EeMBF> MK:??B< BG?HKF:MBHG BG : 5K:??B< 4I>>= HK 2N>N> .:I MAKHN@A
MA> *GM>KG>Md :G= LMK>G@MA>GBG@ MA> KHE> H? MA> *GM>@K:M>= y:EE y>GMK> BG
=BLL>FBG:MBG@ >F>K@>G<R MK:GLIHKM BG?HKF:MBHGf

jjf .>:LNK>L MA:M K>JNBK> <HHI>K:MBHG ?KHF HNMLB=> I:KMB>L BG<EN=> PHKDBG@
PBMA K:=BH LM:MBHGL MH BG<K>:L> MA> ?K>JN>G<R H? MK:??B< BG?HKF:MBHG ;KH:=<:LMLd
EBO> M>E>OBLBHG ;KH:=<:LM HG MK:??B< BG?HKF:MBHGd =BLL>FBG:MBHG H? BG?HKF:MBHG ;R
F:G:@>F>GM <HFI:GB>L H? BGM>EEB@>GM ;NBE=BG@L HK ;R >eF:BEd :G= NL> H? FH;BE>
IAHG> <>EE ;KH:=<:LMf

jkf 5H BG?HKF FHMHKBLML :G= I:LL>G@>KL PAH A:O> :EK>:=R LM:KM>= MA>BK
CHNKG>R H? MA> E:M>LM MK:??B< <HG=BMBHGLd P> LN@@>LM NLBG@ F>:GL LN<A :L K:=BH
<A:GG>EL H? IN;EB< MK:GLIHKM :LLH<B:MBHGLd 7:KB:;E> .>LL:@> 4B@GLd :G= K:=BH HG
;NL>L :G= K:BEP:RLf

jlf wL K>@:K=L MA> <HGM>GM H? MA> F>LL:@>Ld P> <HGLB=>K BM G><>LL:KR MH
BG=B<:M> <E>:KER MA> =>@K>> H? <HG@>LMBHGd IKHOB=> BG?HKF:MBHG HG MA> :EM>KG:MBO>
KHNM>L :O:BE:;E> :G= MA> >LMBF:M>= K>HI>GBG@ MBF> H? : <EHL>= KH:= MH ?:<BEBM:M>
IK>eMKBI IE:GGBG@ :G= =BO>KLBHG H? O>AB<E>L MA:M :K> :EK>:=R HG MA> KH:=f 5A>K>
LAHNE= :ELH ;> ;>MM>K <HHK=BG:MBHG ;>MP>>G 5z :G= MA> 1HEB<> BG =BLL>FBG:MBG@
>F>K@>G<R MK:GLIHKM BG?HKF:MBHG MH MA> IN;EB< MH :OHB= <HG?NLBHGf

DbR]Vg_b[ W_b dYV D_eb MdRXVc _W G^TZUV^d IR^RXV]V^d

jmf yA:IM>K o IKHOB=>L : ?K:F>PHKD MA:M <HGLHEB=:M>L MA> O:KBHNL HI>K:MBHGL
BGOHEO>= BG :G BG<B=>GM PBMA L>KBHNL MK:??B< BFI:<M :G= BEENLMK:M>L AHP MA>
K><HFF>G=:MBHGL BG MA> >:KEB>K <A:IM>KL <:G ?BM BG MH >GA:G<> HO>K:EE HI>K:MBHG:E
>??B<B>G<Rf

jnf 6G=>K MA> ?K:F>PHKDd BG<B=>GM F:G:@>F>GM BL =BOB=>= BGMH ?HNK LM:@>L
e B=>GMB?B<:MBHG :G= O>KB?B<:MBHG H? MA> BG<B=>GMd K>LIHGL>d <E>:K:G<> :G= K><HO>KRf
8> IHBGM HNM MA:M MA> D>R MH :EE>OB:MBG@ :=O>KL> BFI:<M HG MK:??B< BL MH K>=N<>
MA> K>LIHGL> MBF> :M >:<A H? MA> ?HNK LM:@>Lf

jof 5A> K:MBHG:E> :G= =>M:BEL H? MA> K><HFF>G=:MBHGL MA:M P> INM ?HKMA
:K> HNMEBG>= BG O:KBHNL <A:IM>KLd PABE> :G HO>KOB>P BL L>M HNM BG MA> 4NFF:KR H?
3><HFF>G=:MBHGL BG yA:IM>K pf

jpf 5H ;KBG@ :;HNM BFF>=B:M> :L P>EE :L EHG@eM>KF >GA:G<>F>GMLd MA>
K><HFF>G=:MBHGL O:KR ?KHF MAHL> MA:M <:G ;> >:LBER BFIE>F>GM>= MH MAHL>
K>JNBKBG@ EHG@>KeM>KF IE:GGBG@ :G= :==BMBHG:E K>LHNK<>Lf



@``_Z^d]V^d _W dYV NRc[ D_bTV

ifi 0G q .:R jhhmd MA> BG<E>F>GM P>:MA>K E>= MH : <HGLB=>K:;E> GNF;>K
H? >F>K@>G<R >O>GML :??><MBG@ MK:??B< MAKHN@AHNM MA> M>KKBMHKRf 5AK>> H? MA>L>
BGOHEO>= ?:EE>G MK>> :G= L<:??HE=BG@ H<<NKKBG@ PBMABG ?BO> FBGNM>L :EHG@ MAK>>
MKNGD KH:=L BG ,HPEHHGd OBSf 8:M>KEHH 3H:=d wK@RE> 4MK>>M :G= 1KBG<> {=P:K=
3H:= {:LMf 0PBG@ MH MA> ;EH<D:@> H? MA>L> F:CHK <HKKB=HKLd MK:??B< BG ,HPEHHG
LM:KM>= ;NBE=BG@ NI ?KHF :KHNG= ilrhh :G= =>O>EHI>= BGMH :G :;GHKF:EER L>KBHNL
<HG@>LMBHG :KHNG= iprhhf 5K:??B< @K:=N:EER K>MNKG>= MH GHKF:E :?M>K jirhhf 5>GL
H? MAHNL:G=L H? MK:O>EE>KL P>K> <:N@AM BG MK:??B< C:FLd LN??>KBG@ EHG@ =>E:RLf

ifj 5A> }HO>KGF>GM P:L =>>IER <HG<>KG>= :;HNM MA> BG<B=>GMf 0G ip
.:R jhhmd MA> 4><K>M:KR ?HK MA> {GOBKHGF>GMd 5K:GLIHKM :G= 8HKDL :IIHBGM>= :
5:LD |HK<> MH K>OB>P :G= K><HFF>G= F>:LNK>L MH >GA:G<> >F>K@>G<R MK:GLIHKM
<HHK=BG:MBHGf

IV]SVbcYZ`

ifk 5A> 5:LD |HK<> BL <A:BK>= ;R .L 5>K>L: y~{/} 9>NDeP:Ad 4yd +1d PAH
BL :ELH MA> yA:BKF:G H? MA> 5K:GLIHKM w=OBLHKR yHFFBMM>>f 5A> HMA>K MPH F>F;>KL
:K> .Kf ~>K;>KM ~6* ~HeFBG@d +1d : L>GBHK <HKIHK:M> >Q><NMBO> PBMA >QM>GLBO>
>QI>KB>G<> BG IN;EB< L>KOB<> :G= MA> yA:BKF:G H? MA> ~HG@ ,HG@ *GLMBMNM> H?

67

8LESVIT .
G^db_UeTdZ_^



zBK><MHKLs :G= 1KH?>LLHK -0 ~HG@eD:Fd wLLH<B:M> 1KH?>LLHK BG MA> z>I:KMF>GM
H? yBOBE {G@BG>>KBG@ H? MA> ~HG@ ,HG@ 6GBO>KLBMR H? 4<B>G<> :G= 5><AGHEH@Rf
1E>:L> L>> wII>G=BQ * ?HK ;BH@K:IAB<:E GHM>L HG .>F;>KLf

NVb]c _W LVWVbV^TV

ifl 5A> 5:LD |HK<> P:L M:LD>= MH K>OB>P :G= F:D> K><HFF>G=:MBHGL HG e

b:c MA> <KBLBL F:G:@>F>GM F><A:GBLFs

b;c BGM>KG:E <HHK=BG:MBHG MH >QI>=BM> BFF>=B:M> K>F>=B:E PHKDLs

b<c <HG@>LMBHG K>EB>? F>:LNK>Ls :G=

b=c =BLL>FBG:MBHG H? BG?HKF:MBHG MH MA> IN;EB<d

PBMA : OB>P MH ?:<BEBM:MBG@ ;>MM>K A:G=EBG@ H? LBFBE:K NG?HK>L>>G >F>K@>G<R
LBMN:MBHGL PBMA LN;LM:GMB:E MK:??B< BFI:<M BG MA> ?NMNK>f

P_b[ Kb_XbR]]V

ifm 5A> 5:LD |HK<> P:L
<HGLMBMNM>= HG ip .:R jhhmf 8>
A>E= HNK ?BKLM F>>MBG@ HG jh .:R
jhhm :G= OBLBM>= MA> {F>K@>G<R
5K:GLIHKM yHHK=BG:MBHG y>GMK>
H? MA> 5K:GLIHKM z>I:KMF>GMd

AYR`dVb 7 G^db_UeTdZ_^
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MA> ,HPEHHG 3>@BHG:E yHFF:G= :G= yHGMKHE y>GMK> H? MA> 1HEB<> :G= MA> MAK>>
BG<B=>GM LBM>L HG jk .:R jhhmf 5A> K>IK>L>GM:MBO>L H? O:KBHNL =>I:KMF>GML =BK><MER
BGOHEO>= BG MA> BG<B=>GML HG q .:R jhhm P>K> BGM>KOB>P>= HG jm :G= jo .:R jhhm
:G= j :G= ik +NG> jhhmf

ifn 5H >GLNK> IN;EB< I:KMB<BI:MBHG BG MA> IKH<>LL :G= :L LM:M>= BG MA> IK>LL
K>E>:L> =:M>= ip .:R jhhmd P> L>M NI :G >F:BE :<<HNGM tM:LD?HK<>v>MP;f@HOfADu
:G= : ?:QEBG> jihl ojol MH K><>BO> OB>PL :G= LN@@>LMBHGL ?KHF F>F;>KL H? MA>
IN;EB<f 8> :ELH PKHM> MH HO>K ioh HK@:GBL:MBHGLd BG<EN=BG@ :<:=>FB< BGLMBMNMBHGLd
IKH?>LLBHG:E ;H=B>Ld IN;EB< MK:GLIHKM HI>K:MHKLd MK:GLIHKM MK:=> :LLH<B:MBHGLd
F>=B:d M>E><HFFNGB<:MBHG <HFI:GB>Ld :G= zBLMKB<M yHNG<BEL >M<f MH BGOBM> MA>BK
OB>PL :G= LN@@>LMBHGLf 5A> EBLM H? HK@:GBL:MBHGL BL L>M HNM :M wII>G=BQ **f w LNFF:KR
H? MA> OB>PL :G= <HFF>GML K><>BO>= BL L>M HNM :M wII>G=BQ ***f

ifo 8> ?BKLM K>OB>P>= MA> >O>GML MA:M H<<NKK>= HG q .:R jhhm ;:L>= HG
=H<NF>GM:KR :G= HK:E BG?HKF:MBHGd LN;LM:GMB:MBHG :G=gHK <E:KB?B<:MBHG ?KHF MA>
O:KBHNL }HO>KGF>GM =>I:KMF>GMLf 5A>G MA> OB>PL :G= <HFF>GML ?KHF MA> IN;EB<
:G= MA> O:KBHNL HK@:GBL:MBHGL P>K> <HGLB=>K>= MH@>MA>K PBMA MAHL> H? MA> .>F;>KL
:G=gHK O:KBHNL }HO>KGF>GM =>I:KMF>GML LH :L MH ?HKFNE:M> K><HFF>G=:MBHGL
BG K>E:MBHG MH MA> ?HNK :K>:L BG MA> M>KFL H? K>?>K>G<>f

JfVbfZVg _W dYV LV`_bd

ifp |HEEHPBG@ : ;KB>? BGMKH=N<MBHG BG MABL <A:IM>Kd yA:IM>K j @BO>L : =>M:BE>=
:<<HNGM H? MA> D>R >O>GML MA:M H<<NKK>= HG q .:R jhhm MH@>MA>K PBMA HNK



zBK><MHKLs :G= 1KH?>LLHK -0 ~HG@eD:Fd wLLH<B:M> 1KH?>LLHK BG MA> z>I:KMF>GM
H? yBOBE {G@BG>>KBG@ H? MA> ~HG@ ,HG@ 6GBO>KLBMR H? 4<B>G<> :G= 5><AGHEH@Rf
1E>:L> L>> wII>G=BQ * ?HK ;BH@K:IAB<:E GHM>L HG .>F;>KLf

NVb]c _W LVWVbV^TV

ifl 5A> 5:LD |HK<> P:L M:LD>= MH K>OB>P :G= F:D> K><HFF>G=:MBHGL HG e

b:c MA> <KBLBL F:G:@>F>GM F><A:GBLFs

b;c BGM>KG:E <HHK=BG:MBHG MH >QI>=BM> BFF>=B:M> K>F>=B:E PHKDLs

b<c <HG@>LMBHG K>EB>? F>:LNK>Ls :G=

b=c =BLL>FBG:MBHG H? BG?HKF:MBHG MH MA> IN;EB<d

PBMA : OB>P MH ?:<BEBM:MBG@ ;>MM>K A:G=EBG@ H? LBFBE:K NG?HK>L>>G >F>K@>G<R
LBMN:MBHGL PBMA LN;LM:GMB:E MK:??B< BFI:<M BG MA> ?NMNK>f

P_b[ Kb_XbR]]V

ifm 5A> 5:LD |HK<> P:L
<HGLMBMNM>= HG ip .:R jhhmf 8>
A>E= HNK ?BKLM F>>MBG@ HG jh .:R
jhhm :G= OBLBM>= MA> {F>K@>G<R
5K:GLIHKM yHHK=BG:MBHG y>GMK>
H? MA> 5K:GLIHKM z>I:KMF>GMd

AYR`dVb 7 G^db_UeTdZ_^
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MA> ,HPEHHG 3>@BHG:E yHFF:G= :G= yHGMKHE y>GMK> H? MA> 1HEB<> :G= MA> MAK>>
BG<B=>GM LBM>L HG jk .:R jhhmf 5A> K>IK>L>GM:MBO>L H? O:KBHNL =>I:KMF>GML =BK><MER
BGOHEO>= BG MA> BG<B=>GML HG q .:R jhhm P>K> BGM>KOB>P>= HG jm :G= jo .:R jhhm
:G= j :G= ik +NG> jhhmf

ifn 5H >GLNK> IN;EB< I:KMB<BI:MBHG BG MA> IKH<>LL :G= :L LM:M>= BG MA> IK>LL
K>E>:L> =:M>= ip .:R jhhmd P> L>M NI :G >F:BE :<<HNGM tM:LD?HK<>v>MP;f@HOfADu
:G= : ?:QEBG> jihl ojol MH K><>BO> OB>PL :G= LN@@>LMBHGL ?KHF F>F;>KL H? MA>
IN;EB<f 8> :ELH PKHM> MH HO>K ioh HK@:GBL:MBHGLd BG<EN=BG@ :<:=>FB< BGLMBMNMBHGLd
IKH?>LLBHG:E ;H=B>Ld IN;EB< MK:GLIHKM HI>K:MHKLd MK:GLIHKM MK:=> :LLH<B:MBHGLd
F>=B:d M>E><HFFNGB<:MBHG <HFI:GB>Ld :G= zBLMKB<M yHNG<BEL >M<f MH BGOBM> MA>BK
OB>PL :G= LN@@>LMBHGLf 5A> EBLM H? HK@:GBL:MBHGL BL L>M HNM :M wII>G=BQ **f w LNFF:KR
H? MA> OB>PL :G= <HFF>GML K><>BO>= BL L>M HNM :M wII>G=BQ ***f

ifo 8> ?BKLM K>OB>P>= MA> >O>GML MA:M H<<NKK>= HG q .:R jhhm ;:L>= HG
=H<NF>GM:KR :G= HK:E BG?HKF:MBHGd LN;LM:GMB:MBHG :G=gHK <E:KB?B<:MBHG ?KHF MA>
O:KBHNL }HO>KGF>GM =>I:KMF>GMLf 5A>G MA> OB>PL :G= <HFF>GML ?KHF MA> IN;EB<
:G= MA> O:KBHNL HK@:GBL:MBHGL P>K> <HGLB=>K>= MH@>MA>K PBMA MAHL> H? MA> .>F;>KL
:G=gHK O:KBHNL }HO>KGF>GM =>I:KMF>GML LH :L MH ?HKFNE:M> K><HFF>G=:MBHGL
BG K>E:MBHG MH MA> ?HNK :K>:L BG MA> M>KFL H? K>?>K>G<>f

JfVbfZVg _W dYV LV`_bd

ifp |HEEHPBG@ : ;KB>? BGMKH=N<MBHG BG MABL <A:IM>Kd yA:IM>K j @BO>L : =>M:BE>=
:<<HNGM H? MA> D>R >O>GML MA:M H<<NKK>= HG q .:R jhhm MH@>MA>K PBMA HNK



6;

G^db_UeTdZ_^

jfi w<<HK=BG@ MH MA> ~HG@ ,HG@ 0;L>KO:MHKRd : K:BG;:G= PBMA BGM>GL>
MANG=>KLMHKFL I:LL>= MAKHN@A ~HG@ ,HG@ LAHKMER :?M>K GHHG HG q .:R jhhmf
zNKBG@ MA> I:LL:@> H? MA> K:BG;:G=d L>O>K> LJN:EEL :LLH<B:M>= PBMA MA>
MANG=>KLMHKFL @:O> KBL> MH LMHKFR P>:MA>K ;>MP>>G ijrim :G= ijrlmd I:KMB<NE:KER
HO>K MA> P>LM>KG I:KM H? ~HG@ ,HG@f

jfj 4NLM:BG>= PBG= LI>>= :M ,P:B yANG@ P:L NI MH :;HNM mhDFgAd PBMA
I>:D @NLM K>:<ABG@ ikm DFgAd PAB<A BL >JNBO:E>GM MH MA> PBG= LI>>= H? MRIAHHG
LB@G:E GNF;>K kd :E;>BM HGER MK:GLB>GM BG G:MNK>f 5ABL BL MA> AB@A>LM @NLM K><HK=>=
BG ,P:B yANG@ BG : GHGeMKHIB<:E <R<EHG> LBMN:MBHG LBG<> PBG= =:M: ;><:F>
:O:BE:;E> BG iqpmf 5A> F:QBFNF HG>eFBGNM> @NLM :M ijrkp :G= ijrlh BG ,HPEHHG
5L:B :G= ,:B 5:D :NMHF:MB< P>:MA>K LM:MBHG P>K> ihn :G= pp DFgA K>LI><MBO>ERf

jfk wF;>K 3:BGLMHKF 8:KGBG@ P:L BLLN>= :M ijrih :G= K>F:BG>= BG >??><M
NGMBE ilrjhf 6I MH jhrhhd K:BG?:EE :FHNGM K><HK=>= HO>K MA> M>KKBMHKR >Q<>>=>=
nh FFf

jfl 0G q .:R jhhmd ;>MP>>G ijrhh :G= jlrhhd MA>K> P>K> :;HNM jnj
>F>K@>G<R BG<B=>GML K>E:MBG@ MH MK:??B< BG =B??>K>GM I:KML H? ~HG@ ,HG@f *G ,HPEHHG
:EHG>d MA>K> P>K> ilh BG<B=>GML =NKBG@ MA> :?HK>L:B= I>KBH=d PBMA lo BG<B=>GML
H<<NKKBG@ ;>MP>>G ijrhh :G= ilrhhf

8LESVIT /
NYV G^TZUV^dc _^ ? IRi 866;

6:

H;L>KO:MBHGLf yA:IM>KL k MH n HNMEBG> I>KMBG>GM ?:<ML :G= <HGLB=>K:MBHGL HG MA>
?HNK :K>:L H? MA> K>OB>Pd :G= L>M HNM BFF>=B:M> :G= EHG@>KeM>KF
K><HFF>G=:MBHGLf *G yA:IM>K od P> IK>L>GM MA> K><HFF>G=:MBHGL NG=>K MA>
?K:F>PHKD H? MA> ?HNK LM:@>L H? BG<B=>GM F:G:@>F>GM MH BEENLMK:M> AHP MA>R
<HNE= LMK>:FEBG> >F>K@>G<R MK:GLIHKM <HHK=BG:MBHGf yA:IM>K p <HGM:BGL :
LNFF:KR H? MA> K><HFF>G=:MBHGL INM ?HKMA ;R NLf



6;

G^db_UeTdZ_^

jfi w<<HK=BG@ MH MA> ~HG@ ,HG@ 0;L>KO:MHKRd : K:BG;:G= PBMA BGM>GL>
MANG=>KLMHKFL I:LL>= MAKHN@A ~HG@ ,HG@ LAHKMER :?M>K GHHG HG q .:R jhhmf
zNKBG@ MA> I:LL:@> H? MA> K:BG;:G=d L>O>K> LJN:EEL :LLH<B:M>= PBMA MA>
MANG=>KLMHKFL @:O> KBL> MH LMHKFR P>:MA>K ;>MP>>G ijrim :G= ijrlmd I:KMB<NE:KER
HO>K MA> P>LM>KG I:KM H? ~HG@ ,HG@f

jfj 4NLM:BG>= PBG= LI>>= :M ,P:B yANG@ P:L NI MH :;HNM mhDFgAd PBMA
I>:D @NLM K>:<ABG@ ikm DFgAd PAB<A BL >JNBO:E>GM MH MA> PBG= LI>>= H? MRIAHHG
LB@G:E GNF;>K kd :E;>BM HGER MK:GLB>GM BG G:MNK>f 5ABL BL MA> AB@A>LM @NLM K><HK=>=
BG ,P:B yANG@ BG : GHGeMKHIB<:E <R<EHG> LBMN:MBHG LBG<> PBG= =:M: ;><:F>
:O:BE:;E> BG iqpmf 5A> F:QBFNF HG>eFBGNM> @NLM :M ijrkp :G= ijrlh BG ,HPEHHG
5L:B :G= ,:B 5:D :NMHF:MB< P>:MA>K LM:MBHG P>K> ihn :G= pp DFgA K>LI><MBO>ERf

jfk wF;>K 3:BGLMHKF 8:KGBG@ P:L BLLN>= :M ijrih :G= K>F:BG>= BG >??><M
NGMBE ilrjhf 6I MH jhrhhd K:BG?:EE :FHNGM K><HK=>= HO>K MA> M>KKBMHKR >Q<>>=>=
nh FFf

jfl 0G q .:R jhhmd ;>MP>>G ijrhh :G= jlrhhd MA>K> P>K> :;HNM jnj
>F>K@>G<R BG<B=>GML K>E:MBG@ MH MK:??B< BG =B??>K>GM I:KML H? ~HG@ ,HG@f *G ,HPEHHG
:EHG>d MA>K> P>K> ilh BG<B=>GML =NKBG@ MA> :?HK>L:B= I>KBH=d PBMA lo BG<B=>GML
H<<NKKBG@ ;>MP>>G ijrhh :G= ilrhhf

8LESVIT /
NYV G^TZUV^dc _^ ? IRi 866;

6:

H;L>KO:MBHGLf yA:IM>KL k MH n HNMEBG> I>KMBG>GM ?:<ML :G= <HGLB=>K:MBHGL HG MA>
?HNK :K>:L H? MA> K>OB>Pd :G= L>M HNM BFF>=B:M> :G= EHG@>KeM>KF
K><HFF>G=:MBHGLf *G yA:IM>K od P> IK>L>GM MA> K><HFF>G=:MBHGL NG=>K MA>
?K:F>PHKD H? MA> ?HNK LM:@>L H? BG<B=>GM F:G:@>F>GM MH BEENLMK:M> AHP MA>R
<HNE= LMK>:FEBG> >F>K@>G<R MK:GLIHKM <HHK=BG:MBHGf yA:IM>K p <HGM:BGL :
LNFF:KR H? MA> K><HFF>G=:MBHGL INM ?HKMA ;R NLf



AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;

6< 6=

jfm 8BMABG MA> ?BO> FBGNM>L ;>MP>>G ijrko :G= ijrljd MAK>> F:CHK BG<B=>GML
H<<NKK>= HG MAK>> F:BG KH:=L BG P>LM>KGd <>GMK:E :G= >:LM>KG ,HPEHHG e
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:G= yKHLLe~:K;HNK 5NGG>E P>K> :ELH K>JN>LM>= MH F:D> ;K>:DeBG :GGHNG<>F>GML
BGLB=> MNGG>E MN;>Lf 4N<A :GGHNG<>F>GML P>K> MBF>HNLER F:=>f w F:I LAHPBG@
MA> BG<B=>GM LBM> :G= MA> =BO>KLBHG IE:G BL :M |B@NK> jfk ;>EHPf

jfio yHGLB=>K:MBHG A:= ;>>G @BO>G MH =BO>KMBG@ MK:??B< :EHG@ HMA>K KHNM>L
;NM MABL P:L GHM BFIE>F>GM>= ?HK : O:KB>MR H? K>:LHGLd BG<EN=BG@ BG:IIKHIKB:M>
MNKGBG@ <BK<E>L ?HK E:K@> O>AB<E>Ld HIIHLBG@ MK:??B< ?EHP :G= MA> <HGLMK:BGML H? MA>
EH<:E :K>: b>f@f I:K>GML :G= L<AHHE ;NL>L G>>= MH F>>M INIBEL ?KHF L<AHHEL BG
MA> ,HPEHHG 5HG@ :K>:cf

jfip 5H >QI>=BM> MA> K>FHO:E H? MA> ;EH<D:@>d IHEB<> H??B<>KL LM:KM>= <NMMBG@
LHF> H? MA> ;K:G<A>L H? MA> <HEE:IL>= MK>> HG MA> LHNMA;HNG= <:KKB:@>P:Rf
5A> 1HEB<> :ELH K>JN>LM>= :LLBLM:G<> ?KHF MA> ~B@AP:RL z>I:KMF>GM b~Rzc :G=
MA> {F>K@>G<R 5K>> yNMMBG@ 5>:F H? MA> ->BLNK> :G= yNEMNK:E 4>KOB<>L z>I:KMF>GM
b-y4zc OB: MA> *GM>@K:M>= y:EE y>GMK> b*yyc :M ikrih :G= ikrjmf *yy <HGM:<M>=
~Rz :M ikriq :G= -y4z :M ikrkp ?HK BFF>=B:M> ?HEEHPeNI :<MBHGf

jfiq ~Rz FH;BEBL>= BML M>KF
<HGMK:<MHK MH <:KKR HNM >F>K@>G<R
<E>:K:G<> PHKDL :M ikrjhf }BO>G BML
LBS>d MA> MK>> A:= MH ;> <NM BGMH
LF:EE>K IB><>Lf wM ikrmhd >B@AM
PHKD>KL H? MA> <HGMK:<MHK :KKBO>= PBMA
MPH EHKKB>L :G= : <A:BG L:P MH <NM
:G= <E>:K MA> ;K:G<A>Lf ~Rz :ELH

|B@NK> jfk 5K:??B< =BO>KLBHG IE:G H? MA> 8:M>KEHH 3H:= *G<B=>GM
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:G= yKHLLe~:K;HNK 5NGG>E P>K> :ELH K>JN>LM>= MH F:D> ;K>:DeBG :GGHNG<>F>GML
BGLB=> MNGG>E MN;>Lf 4N<A :GGHNG<>F>GML P>K> MBF>HNLER F:=>f w F:I LAHPBG@
MA> BG<B=>GM LBM> :G= MA> =BO>KLBHG IE:G BL :M |B@NK> jfk ;>EHPf

jfio yHGLB=>K:MBHG A:= ;>>G @BO>G MH =BO>KMBG@ MK:??B< :EHG@ HMA>K KHNM>L
;NM MABL P:L GHM BFIE>F>GM>= ?HK : O:KB>MR H? K>:LHGLd BG<EN=BG@ BG:IIKHIKB:M>
MNKGBG@ <BK<E>L ?HK E:K@> O>AB<E>Ld HIIHLBG@ MK:??B< ?EHP :G= MA> <HGLMK:BGML H? MA>
EH<:E :K>: b>f@f I:K>GML :G= L<AHHE ;NL>L G>>= MH F>>M INIBEL ?KHF L<AHHEL BG
MA> ,HPEHHG 5HG@ :K>:cf

jfip 5H >QI>=BM> MA> K>FHO:E H? MA> ;EH<D:@>d IHEB<> H??B<>KL LM:KM>= <NMMBG@
LHF> H? MA> ;K:G<A>L H? MA> <HEE:IL>= MK>> HG MA> LHNMA;HNG= <:KKB:@>P:Rf
5A> 1HEB<> :ELH K>JN>LM>= :LLBLM:G<> ?KHF MA> ~B@AP:RL z>I:KMF>GM b~Rzc :G=
MA> {F>K@>G<R 5K>> yNMMBG@ 5>:F H? MA> ->BLNK> :G= yNEMNK:E 4>KOB<>L z>I:KMF>GM
b-y4zc OB: MA> *GM>@K:M>= y:EE y>GMK> b*yyc :M ikrih :G= ikrjmf *yy <HGM:<M>=
~Rz :M ikriq :G= -y4z :M ikrkp ?HK BFF>=B:M> ?HEEHPeNI :<MBHGf

jfiq ~Rz FH;BEBL>= BML M>KF
<HGMK:<MHK MH <:KKR HNM >F>K@>G<R
<E>:K:G<> PHKDL :M ikrjhf }BO>G BML
LBS>d MA> MK>> A:= MH ;> <NM BGMH
LF:EE>K IB><>Lf wM ikrmhd >B@AM
PHKD>KL H? MA> <HGMK:<MHK :KKBO>= PBMA
MPH EHKKB>L :G= : <A:BG L:P MH <NM
:G= <E>:K MA> ;K:G<A>Lf ~Rz :ELH

|B@NK> jfk 5K:??B< =BO>KLBHG IE:G H? MA> 8:M>KEHH 3H:= *G<B=>GM
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7: 7;

BGLMKN<M>= BML <HGMK:<MHK MH IKHOB=> MPH @K:; EHKKB>L :G= HG> A>:ORe=NMR <K:G>
EHKKR MH >QI>=BM> MA> <E>:K:G<>f 5A> MPH @K:; EHKKB>L :KKBO>= :M ilrkh :G= : EHKKR
PBMA : ioeMHGG> EB?MBG@ <K:G> :KKBO>= :M ilrmhf

jfjh wM ilrihd MA> {F>K@>G<R 5K>> yNMMBG@
5>:F H? -y4z :KKBO>= :M MA> L<>G> :G= CHBG>=
MA> <E>:K:G<> HI>K:MBHGf w MHM:E H? jj PHKD>KL
:G= GBG> <A:BG L:PL H? O:KBHNL LBS>L P>K>
=>IEHR>= ?HK MA> HI>K:MBHGf

jfji 5A> 1HEB<> K>JN>LM>= MA> :LLBLM:G<>
H? MA> |HH= :G= {GOBKHGF>GM:E ~R@B>G>
z>I:KMF>GM b|{~zc MH <E>:G NI MA> :K>: :M
ikrlhf wG H??B<>K ?KHF |{~z K>JN>LM>= MA>
<E>:GBG@ <HGMK:<MHK MH L>G= : MBII>K EHKKRf ~>
MA>G :KKBO>= :M MA> L<>G> :M ilrjpf wM ilrkmd
NIHG K>JN>LM H? MA> 1HEB<>d A> :LD>= MA>
<HGMK:<MHK MH L>G= : LMK>>M P:LABG@ O>AB<E>f wL MA> LMK>>M P:LABG@ O>AB<E> A:=
MH K>?BEE BML P:M>K M:GD :G= <HNE= HGER :KKBO> :M imrjhd MA> |BK> 4>KOB<>L z>I:KMF>GM
b|4zc P:L K>JN>LM>= ;R MA> 1HEB<> MH A>EI P:LA MA> <:KKB:@>P:R :M ilrmkf
4N;L>JN>GMERd |{~zaL MBII>K EHKKR :G= LMK>>M P:LABG@ O>AB<E> :KKBO>= :M imrhh :G=
imrjh K>LI><MBO>ERf 6IHG <HFIE>MBHG H? MA> <NMMBG@ H? MA> ?:EE>G MK>>d MA> LM:??
H? |{~zaL <E>:GLBG@ <HGMK:<MHK LM:KM>= P:LABG@ MA> KH:= :M inrhhf

jfjj 5A> MPH LHNMA;HNG= E:G>L H? 8:M>KEHH 3H:= P>K> K>HI>G>= :KHNG=
imrih :G= MA> MAK>> GHKMA;HNG= E:G>L P>K> K>HI>G>= ;>MP>>G inrhh :G= inrkhf

jfjk *G K>LI><M H? BG?HKF:MBHG =BLL>FBG:MBHGd 5z :G= 113x BLLN>= ii IK>LL
K>E>:L>Lg:=OB<> HG MA> MK:??B< LBMN:MBHGf 3:=BH :GGHNG<>F>GML P>K> F:=> MH
:E>KM :N=B>G<>L H? MA> <HG@>LMBHG :G= :EM>KG:MBO> KHNM>Lf 5z :ELH K>JN>LM>= ,.x
MH =BLL>FBG:M> MA> K>E>O:GM MK:??B< BG?HKF:MBHG MH I:LL>G@>KL MAKHN@A BML -{z
=BLIE:R I:G>ELd :G= K>JN>LM>= {.x MH =BLL>FBG:M> BG?HKF:MBHG MH L<AHHEL :G=
:LD>= MA>F MH M:D> <:K> H? LMN=>GML BG <:L> H? E:M> :KKBO:E H? L<AHHE <H:<A>Lf

NYV KbZ^TV CUgRbU L_RU CRcd G^TZUV^d

jfjl wM ijrljd 1HEB<> _qqq_ AHMEBG> K><>BO>=
K>IHKM :;HNM ;:F;HH L<:??HE=BG@ MA:M A:=
?:EE>G H?? 4M>ENQ ~HNL> :M nqp 1KBG<> {=P:K=
3H:= {:LMf 5A> ?:EE>G L<:??HE=BG@ ;EH<D>=
MAK>> E:G>L H? MA> >:LM;HNG= <:KKB:@>P:R
:G= ABM : =HN;E>e=><D>K H? />P 8HKE= |BKLM
xNLf |HKMNG:M>ER GH HG> HG MA> ;NL P:L BGCNK>=f
5A> 1HEB<> :KKBO>= :M MA> L<>G> :M ijrlof

jfjm 5A> ?:EE>G L<:??HE=BG@d PBMA : LBS> H? qhF Q qFd P:L >K><M>= :M 4M>ENQ
~HNL> ?HK MA> IKHIHL>= :EM>K:MBHG :G= :==BMBHG PHKDL :M MA:M ;NBE=BG@f *M P:L
>K><M>= MH ?:<BEBM:M> MA> BGLI><MBHG :G= G><>LL:KR K>I:BK PHKDL :G= MA> BGLM:EE:MBHG
H? G>P :ENFBGNF <E:==BG@ :M MA> >QM>KG:E P:EE H? MA> ;NBE=BG@f wIIKHO:E A:=
;>>G @BO>G ;R xz ?HK MA> BGLM:EE:MBHG H? MA> G>P <E:==BG@f 5A> L<:??HE=BG@ P:L
L<A>=NE>= MH ;> =BLF:GME>= ;R 0<MH;>K MABL R>:K PA>G :EE MA> :EM>K:MBHG :G=
:==BMBHG PHKDL MH MA> >QM>KG:E P:EE P>K> >QI><M>= MH ;> <HFIE>M>=f
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BGLMKN<M>= BML <HGMK:<MHK MH IKHOB=> MPH @K:; EHKKB>L :G= HG> A>:ORe=NMR <K:G>
EHKKR MH >QI>=BM> MA> <E>:K:G<>f 5A> MPH @K:; EHKKB>L :KKBO>= :M ilrkh :G= : EHKKR
PBMA : ioeMHGG> EB?MBG@ <K:G> :KKBO>= :M ilrmhf

jfjh wM ilrihd MA> {F>K@>G<R 5K>> yNMMBG@
5>:F H? -y4z :KKBO>= :M MA> L<>G> :G= CHBG>=
MA> <E>:K:G<> HI>K:MBHGf w MHM:E H? jj PHKD>KL
:G= GBG> <A:BG L:PL H? O:KBHNL LBS>L P>K>
=>IEHR>= ?HK MA> HI>K:MBHGf

jfji 5A> 1HEB<> K>JN>LM>= MA> :LLBLM:G<>
H? MA> |HH= :G= {GOBKHGF>GM:E ~R@B>G>
z>I:KMF>GM b|{~zc MH <E>:G NI MA> :K>: :M
ikrlhf wG H??B<>K ?KHF |{~z K>JN>LM>= MA>
<E>:GBG@ <HGMK:<MHK MH L>G= : MBII>K EHKKRf ~>
MA>G :KKBO>= :M MA> L<>G> :M ilrjpf wM ilrkmd
NIHG K>JN>LM H? MA> 1HEB<>d A> :LD>= MA>
<HGMK:<MHK MH L>G= : LMK>>M P:LABG@ O>AB<E>f wL MA> LMK>>M P:LABG@ O>AB<E> A:=
MH K>?BEE BML P:M>K M:GD :G= <HNE= HGER :KKBO> :M imrjhd MA> |BK> 4>KOB<>L z>I:KMF>GM
b|4zc P:L K>JN>LM>= ;R MA> 1HEB<> MH A>EI P:LA MA> <:KKB:@>P:R :M ilrmkf
4N;L>JN>GMERd |{~zaL MBII>K EHKKR :G= LMK>>M P:LABG@ O>AB<E> :KKBO>= :M imrhh :G=
imrjh K>LI><MBO>ERf 6IHG <HFIE>MBHG H? MA> <NMMBG@ H? MA> ?:EE>G MK>>d MA> LM:??
H? |{~zaL <E>:GLBG@ <HGMK:<MHK LM:KM>= P:LABG@ MA> KH:= :M inrhhf

jfjj 5A> MPH LHNMA;HNG= E:G>L H? 8:M>KEHH 3H:= P>K> K>HI>G>= :KHNG=
imrih :G= MA> MAK>> GHKMA;HNG= E:G>L P>K> K>HI>G>= ;>MP>>G inrhh :G= inrkhf

jfjk *G K>LI><M H? BG?HKF:MBHG =BLL>FBG:MBHGd 5z :G= 113x BLLN>= ii IK>LL
K>E>:L>Lg:=OB<> HG MA> MK:??B< LBMN:MBHGf 3:=BH :GGHNG<>F>GML P>K> F:=> MH
:E>KM :N=B>G<>L H? MA> <HG@>LMBHG :G= :EM>KG:MBO> KHNM>Lf 5z :ELH K>JN>LM>= ,.x
MH =BLL>FBG:M> MA> K>E>O:GM MK:??B< BG?HKF:MBHG MH I:LL>G@>KL MAKHN@A BML -{z
=BLIE:R I:G>ELd :G= K>JN>LM>= {.x MH =BLL>FBG:M> BG?HKF:MBHG MH L<AHHEL :G=
:LD>= MA>F MH M:D> <:K> H? LMN=>GML BG <:L> H? E:M> :KKBO:E H? L<AHHE <H:<A>Lf

NYV KbZ^TV CUgRbU L_RU CRcd G^TZUV^d

jfjl wM ijrljd 1HEB<> _qqq_ AHMEBG> K><>BO>=
K>IHKM :;HNM ;:F;HH L<:??HE=BG@ MA:M A:=
?:EE>G H?? 4M>ENQ ~HNL> :M nqp 1KBG<> {=P:K=
3H:= {:LMf 5A> ?:EE>G L<:??HE=BG@ ;EH<D>=
MAK>> E:G>L H? MA> >:LM;HNG= <:KKB:@>P:R
:G= ABM : =HN;E>e=><D>K H? />P 8HKE= |BKLM
xNLf |HKMNG:M>ER GH HG> HG MA> ;NL P:L BGCNK>=f
5A> 1HEB<> :KKBO>= :M MA> L<>G> :M ijrlof

jfjm 5A> ?:EE>G L<:??HE=BG@d PBMA : LBS> H? qhF Q qFd P:L >K><M>= :M 4M>ENQ
~HNL> ?HK MA> IKHIHL>= :EM>K:MBHG :G= :==BMBHG PHKDL :M MA:M ;NBE=BG@f *M P:L
>K><M>= MH ?:<BEBM:M> MA> BGLI><MBHG :G= G><>LL:KR K>I:BK PHKDL :G= MA> BGLM:EE:MBHG
H? G>P :ENFBGNF <E:==BG@ :M MA> >QM>KG:E P:EE H? MA> ;NBE=BG@f wIIKHO:E A:=
;>>G @BO>G ;R xz ?HK MA> BGLM:EE:MBHG H? MA> G>P <E:==BG@f 5A> L<:??HE=BG@ P:L
L<A>=NE>= MH ;> =BLF:GME>= ;R 0<MH;>K MABL R>:K PA>G :EE MA> :EM>K:MBHG :G=
:==BMBHG PHKDL MH MA> >QM>KG:E P:EE P>K> >QI><M>= MH ;> <HFIE>M>=f
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jfjn 6G=>K GHKF:E <BK<NFLM:G<>Ld PA>G : MRIAHHG :IIKH:<A>Ld MA> PBG=
LI>>= BG MA> M>KKBMHKR PHNE= BG<K>:L> @K:=N:EER :G= MA> ~HG@ ,HG@ 0;L>KO:MHKR
PHNE= @BO> :=>JN:M> :=O:G<> P:KGBG@d LH MA:M MA> <HGMK:<MHKL PHNE= K>FHO>
MA> GREHG G>MMBG@L :MM:<A>= MH MA> ;:F;HH L<:??HE=BG@L MH FBGBFBL> MA> PBG=
EH:=f {QMK: MB>L MH LMK>G@MA>G MA> LM:;BEBMR H? MA> ;:F;HH L<:??HE=BG@ PHNE= :ELH
;> IKHOB=>= MH K>=N<> MA> <A:G<>L H? <HEE:IL>f ~HP>O>Kd BG MA> IK>L>GM <:L>d
MA>K> P:L : LN==>G BG<K>:L> H? PBG= LI>>= :M ijrkqd :G= MA> <HGMK:<MHK A:=
GH MBF> MH <:KKR HNM :GR IK><:NMBHG:KR PHKDL MH :OHB= <HEE:IL>f

jfjo 5A> 8HG@ 5:B 4BG 1HEB<> 4M:MBHG :G= |4z P>K> GHMB?B>= H? MA> BG<B=>GMf
|4z :KKBO>= :M ikrhj PBMA : F:CHK INFId : EB@AM K>L<N> NGBM :G= :G :F;NE:G<>f

jfjp 4:?>MR ;>BG@ MA> ?BKLM IKBHKBMRd |4z
P:L M:LD>= MH EH<:M> PA>MA>K MA>K> P:L
:GR I>KLHG MK:II>= ;>G>:MA MA> ?:EE>G
L<:??HE=BG@f 5A> :K>: P:L MA>G <HK=HG>=
H?? MH ?:<BEBM:M> |4zaL L>:K<A :G= K>L<N>
PHKDf |4z <HG?BKF>= MA:M MA>K> P:L GH
<:LN:EMR :M ikrlkf

jfjq zNKBG@ MA> MBF> PA>G |4z P:L
<:KKRBG@ HNM MA> K>L<N> HI>K:MBHGLd :EE ?HNK
E:G>L H? MA> >:LM;HNG= <:KKB:@>P:R A:=
MH ;> <EHL>=f |4z :ELH GHM>= MA>
IHM>GMB:EER =:G@>KHNL L<:??HE=BG@ A:G@BG@
?KHF MA> KHH? MH jog| H? 4M>ENQ ~HNL> PAB<A
FB@AM ;> LNL<>IMB;E> MH ?NKMA>K <HEE:IL>f

jfkh 5z P:L BG?HKF>= H? MA> BG<B=>GM ;R ,.x :M ikrjlf {5yy GHMB?B>= ~Rz
:M ilriod :G= LM:?? ?KHF ~Rz :KKBO>= :M MA> L<>G> :M ilrmhf ,GHPBG@ MA:M MA>
;NBE=BG@ <HGMK:<MHK ?HK MA> L<:??HE=BG@ A:= :EK>:=R ;>>G :IIKH:<A>= ?HK MA>
<E>:K:G<> PHKDd MA> LM:?? ?KHF ~Rz MA>K>?HK> LMHH= ;R BG MA> >O>GM MA:M :GR HMA>K
:<MBHGL PHNE= ;> K>JNBK>=f

jfki wM ilrjid MA> =:F:@> ;R MA> ?:EE>G L<:??HE=BG@ HGMH MA> :BKe<HG=BMBHG>K
:G= <HHEBG@ MHP>KL H? MA> :=C:<>GM ;NBE=BG@ P:L K>IHKM>= ;R MA> IN;EB< MH MA>
1HEB<>f

jfkj 5A> 1HEB<> K>IHKM>= :MM>FIML MH <HGM:<M xz :G= MA> {E><MKB<:E :G=
.><A:GB<:E 4>KOB<>L z>I:KMF>GM :M ilrlhf xz AHP>O>K =B= GHM L>>F MH A:O>
K><HK= H? MA> L:F>f *G :GR >O>GMd :M ilrljd MA> ,HPEHHG 3>@BHG:E yHFF:G=
:G= yHGMKHE y>GMK> b3yyyc <:EE>= *yyf *G MA:M <:EEd MAK>> BG<B=>GML P>K> K>IHKM>=f
5A>R P>K> :M ~HG@ ,>NG@ 4MK>>Md yAHB ~NG@ 3H:= :G= 1KBG<> {=P:K= 3H:= {:LM
K>LI><MBO>ERf 5A> <:EE >G=>= :M ilrmhf

jfkk *yy BFF>=B:M>ER F:=> L>O>K:E :MM>FIML MH <HGM:<M xz :G= >O>GMN:EER
@HM MAKHN@A :G= K>E:R>= MA> MAK>> BG<B=>GML BG<EN=BG@ MA> HG> :M 1KBG<> {=P:K=
3H:= {:LM MH xz ?HK :<MBHGf 5ABL M>E>IAHG> <HGO>KL:MBHG MHHD IE:<> :M imrhk :G=
MA> <:EE >G=>= :M imrhpf
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jfjn 6G=>K GHKF:E <BK<NFLM:G<>Ld PA>G : MRIAHHG :IIKH:<A>Ld MA> PBG=
LI>>= BG MA> M>KKBMHKR PHNE= BG<K>:L> @K:=N:EER :G= MA> ~HG@ ,HG@ 0;L>KO:MHKR
PHNE= @BO> :=>JN:M> :=O:G<> P:KGBG@d LH MA:M MA> <HGMK:<MHKL PHNE= K>FHO>
MA> GREHG G>MMBG@L :MM:<A>= MH MA> ;:F;HH L<:??HE=BG@L MH FBGBFBL> MA> PBG=
EH:=f {QMK: MB>L MH LMK>G@MA>G MA> LM:;BEBMR H? MA> ;:F;HH L<:??HE=BG@ PHNE= :ELH
;> IKHOB=>= MH K>=N<> MA> <A:G<>L H? <HEE:IL>f ~HP>O>Kd BG MA> IK>L>GM <:L>d
MA>K> P:L : LN==>G BG<K>:L> H? PBG= LI>>= :M ijrkqd :G= MA> <HGMK:<MHK A:=
GH MBF> MH <:KKR HNM :GR IK><:NMBHG:KR PHKDL MH :OHB= <HEE:IL>f

jfjo 5A> 8HG@ 5:B 4BG 1HEB<> 4M:MBHG :G= |4z P>K> GHMB?B>= H? MA> BG<B=>GMf
|4z :KKBO>= :M ikrhj PBMA : F:CHK INFId : EB@AM K>L<N> NGBM :G= :G :F;NE:G<>f

jfjp 4:?>MR ;>BG@ MA> ?BKLM IKBHKBMRd |4z
P:L M:LD>= MH EH<:M> PA>MA>K MA>K> P:L
:GR I>KLHG MK:II>= ;>G>:MA MA> ?:EE>G
L<:??HE=BG@f 5A> :K>: P:L MA>G <HK=HG>=
H?? MH ?:<BEBM:M> |4zaL L>:K<A :G= K>L<N>
PHKDf |4z <HG?BKF>= MA:M MA>K> P:L GH
<:LN:EMR :M ikrlkf

jfjq zNKBG@ MA> MBF> PA>G |4z P:L
<:KKRBG@ HNM MA> K>L<N> HI>K:MBHGLd :EE ?HNK
E:G>L H? MA> >:LM;HNG= <:KKB:@>P:R A:=
MH ;> <EHL>=f |4z :ELH GHM>= MA>
IHM>GMB:EER =:G@>KHNL L<:??HE=BG@ A:G@BG@
?KHF MA> KHH? MH jog| H? 4M>ENQ ~HNL> PAB<A
FB@AM ;> LNL<>IMB;E> MH ?NKMA>K <HEE:IL>f

jfkh 5z P:L BG?HKF>= H? MA> BG<B=>GM ;R ,.x :M ikrjlf {5yy GHMB?B>= ~Rz
:M ilriod :G= LM:?? ?KHF ~Rz :KKBO>= :M MA> L<>G> :M ilrmhf ,GHPBG@ MA:M MA>
;NBE=BG@ <HGMK:<MHK ?HK MA> L<:??HE=BG@ A:= :EK>:=R ;>>G :IIKH:<A>= ?HK MA>
<E>:K:G<> PHKDd MA> LM:?? ?KHF ~Rz MA>K>?HK> LMHH= ;R BG MA> >O>GM MA:M :GR HMA>K
:<MBHGL PHNE= ;> K>JNBK>=f

jfki wM ilrjid MA> =:F:@> ;R MA> ?:EE>G L<:??HE=BG@ HGMH MA> :BKe<HG=BMBHG>K
:G= <HHEBG@ MHP>KL H? MA> :=C:<>GM ;NBE=BG@ P:L K>IHKM>= ;R MA> IN;EB< MH MA>
1HEB<>f

jfkj 5A> 1HEB<> K>IHKM>= :MM>FIML MH <HGM:<M xz :G= MA> {E><MKB<:E :G=
.><A:GB<:E 4>KOB<>L z>I:KMF>GM :M ilrlhf xz AHP>O>K =B= GHM L>>F MH A:O>
K><HK= H? MA> L:F>f *G :GR >O>GMd :M ilrljd MA> ,HPEHHG 3>@BHG:E yHFF:G=
:G= yHGMKHE y>GMK> b3yyyc <:EE>= *yyf *G MA:M <:EEd MAK>> BG<B=>GML P>K> K>IHKM>=f
5A>R P>K> :M ~HG@ ,>NG@ 4MK>>Md yAHB ~NG@ 3H:= :G= 1KBG<> {=P:K= 3H:= {:LM
K>LI><MBO>ERf 5A> <:EE >G=>= :M ilrmhf

jfkk *yy BFF>=B:M>ER F:=> L>O>K:E :MM>FIML MH <HGM:<M xz :G= >O>GMN:EER
@HM MAKHN@A :G= K>E:R>= MA> MAK>> BG<B=>GML BG<EN=BG@ MA> HG> :M 1KBG<> {=P:K=
3H:= {:LM MH xz ?HK :<MBHGf 5ABL M>E>IAHG> <HGO>KL:MBHG MHHD IE:<> :M imrhk :G=
MA> <:EE >G=>= :M imrhpf



AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;

7> 7?

jfkl 5A> H??B<>K K>LIHGLB;E> ?HK MA> 4:G 1H ,HG@ :K>: K><>BO>= :G >F>K@>G<R
K>IHKM >:KEB>K :G= P:L HG LBM> =>:EBG@ PBMA MA:M <:L>f 5A>K>?HK>d PA>G xz K><>BO>=
MA> MAK>> K>IHKML ?KHF *yy :KHNG= imrhhd MAK>> HMA>K M>:FLd >:<A PBMA MPH H??B<>KLd
P>K> FH;BEBL>= MH M:D> NI MAHL> <:L>Lf

jfkm 5A> 1HEB<> K>JN>LM>= MA>
<HGMK:<MHK H? MA> :EM>K:MBHG PHKDL
b~:GBLHGcd MA> H??B<> H? PAB<A BL EH<:M>=
:M 4M>ENQ ~HNL>d MH <E>:K MA> ?:EE>G
L<:??HE=BG@f 8HKD>KL H? MA> <HGMK:<MHK
:KKBO>= :M MA> L<>G> :M imrjof ~:GBLHG
=>IEHR>= :;HNM M>G PHKD>KL ?HK MA>
<E>:K:G<> H? MA> L<:??HE=BG@ MA:M A:=
?:EE>G HGMH 1KBG<> {=P:K= 3H:= {:LMf w <K:G>gEHKKR P:L EH<:M>= G>QM MH MA>
<>GMK:E =BOB=>K MH ?:<BEBM:M> MA> <E>:K:G<> PHKDLf 5A> <HGMK:<MHK BG?HKF>= MA>
1HEB<> PAH MA>G BG?HKF>= 5z MA:M MA> ?:EE>G L<:??HE=BG@ <HNE= ;> <E>:K>= ;R
inrkhf

jfkn wM MABL IHBGM BG MBF>d MA>K>P:L GHPHKD MH L><NK> MA> IHM>GMB:EER =:G@>KHNL
L<:??HE=BG@ :M MA> MHI I:KM H? 4M>ENQ ~HNL> HK MH LM:;BEBL> HK K>FHO> MA> =:F:@>=
<HHEBG@ MHP>KL :M MA> :=C:<>GM ;NBE=BG@f 8> P>K> MHE= MA:M MA>L> MPH K>F>=B:E
PHKDL K>JNBK>= MA> NL> H? MPH FH;BE> <K:G>L :G= : E:K@> <K:G>d PAB<A P>K> GHM
:O:BE:;E> HG LBM>f wKK:G@>F>GM A:= MH ;> F:=> MH FH;BEBL> MA>L> <K:G>L MH MA>
LBM>d PAB<A =B= GHM :KKBO> NGMBE FN<A E:M>Kf

jfko 5A> H??B<>KL H? xz :KKBO>= :M MA> L<>G> :M inrjhf 6IHG :KKBO:Ed MA> H??B<>KL
H? xz GHM>= MAK>> :K>:L MA:M K>JNBK>= :MM>GMBHG r

b:c MA> >:LM;HNG= <:KKB:@>P:R H? 1KBG<> {=P:K= 3H:= {:LM P:L
;EH<D>= ;R ?:EE>G L<:??HE=BG@ PAB<A P:L ;>BG@ <E>:K>= ;R MA>
<HGMK:<MHK H? MA> :EM>K:MBHG PHKDL :M 4M>ENQ ~HNL> s

b;c MA> ?:EE>G L<:??HE=BG@ A:= =:F:@>= : GNF;>K H? <HHEBG@ MHP>KL
:M kg|d mg| :G= og| H? MA> :=C:<>GM ;NBE=BG@f 5A> <HHEBG@ MHP>KL
:G= MA>BK LNIIHKMBG@ ?K:F>L P>K> BG : =:G@>KHNL <HG=BMBHGs :G=

b<c MA>K> P:L EHHL> L<:??HE=BG@ A:G@BG@ ?KHF MA> >QM>KG:E P:EEL :M MA>
MHI I:KM H? 4M>ENQ ~HNL>f

jfkp 5A> H??B<>K H? xz F:=> : <:EE MH ABL L>GBHKd PAH P:L :MM>G=BG@ :GHMA>K
>F>K@>G<R <:L>d MH K>IHKM MA> LBMN:MBHG LAHKMER :?M>K ABL :KKBO:Ef ~> MA>G <A><D>=
PBMA MA> wNMAHKBL>= 4B@G:MHKR H? MA> <HGMK:<MHK PAH P:L :M MA> L<>G>d :G=
K>JN>LM>= ABF MH M:D> BFF>=B:M> :<MBHGL MH =>:E PBMA MA> :;HO> IKH;E>FLf ~>
:ELH BG?HKF>= :GHMA>K H??B<>K PAH P:L K>LIHGLB;E> ?HK G>P PHKDL H? MA> IHLBMBHGf
5ABL H??B<>K :KKBO>= :M iqrihf

jfkq *G MA> F>:GMBF>d MA> H??B<>KL H? xz :L<>KM:BG>= MA> IKH@K>LL H? MA>
K>F>=B:E PHKDLf *G K>E:MBHG MH MA> L<:??HE=BG@ MA:M A:= <HEE:IL>= HGMH MA> KH:=d
MA> <HGMK:<MHKd ~:GBLHGd P:L :EK>:=R =>IEHRBG@ :;HNM M>G PHKD>KL MH <E>:K MA>
;:F;HHLf 5A> K>FHO:E H? MA> =:F:@>= <HHEBG@ MHP>KL :G= MA> K>FHO:E HK
L><NKBG@ H? MA> EHHL> L<:??HE=BG@ :M AB@A E>O>E K>JNBK>= MA> NL> H? MPH FH;BE>
<K:G>L :G= : E:K@> <K:G> K>LI><MBO>ERf 5A> H??B<>K H? xz K>JN>LM>= ~:GBLHG MH
:KK:G@> MA> <K:G>L MH LBM> :L : F:MM>K H? NK@>G<Rf xz H??B<>K BG?HKF>= MA> 1HEB<>
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jfkl 5A> H??B<>K K>LIHGLB;E> ?HK MA> 4:G 1H ,HG@ :K>: K><>BO>= :G >F>K@>G<R
K>IHKM >:KEB>K :G= P:L HG LBM> =>:EBG@ PBMA MA:M <:L>f 5A>K>?HK>d PA>G xz K><>BO>=
MA> MAK>> K>IHKML ?KHF *yy :KHNG= imrhhd MAK>> HMA>K M>:FLd >:<A PBMA MPH H??B<>KLd
P>K> FH;BEBL>= MH M:D> NI MAHL> <:L>Lf

jfkm 5A> 1HEB<> K>JN>LM>= MA>
<HGMK:<MHK H? MA> :EM>K:MBHG PHKDL
b~:GBLHGcd MA> H??B<> H? PAB<A BL EH<:M>=
:M 4M>ENQ ~HNL>d MH <E>:K MA> ?:EE>G
L<:??HE=BG@f 8HKD>KL H? MA> <HGMK:<MHK
:KKBO>= :M MA> L<>G> :M imrjof ~:GBLHG
=>IEHR>= :;HNM M>G PHKD>KL ?HK MA>
<E>:K:G<> H? MA> L<:??HE=BG@ MA:M A:=
?:EE>G HGMH 1KBG<> {=P:K= 3H:= {:LMf w <K:G>gEHKKR P:L EH<:M>= G>QM MH MA>
<>GMK:E =BOB=>K MH ?:<BEBM:M> MA> <E>:K:G<> PHKDLf 5A> <HGMK:<MHK BG?HKF>= MA>
1HEB<> PAH MA>G BG?HKF>= 5z MA:M MA> ?:EE>G L<:??HE=BG@ <HNE= ;> <E>:K>= ;R
inrkhf

jfkn wM MABL IHBGM BG MBF>d MA>K>P:L GHPHKD MH L><NK> MA> IHM>GMB:EER =:G@>KHNL
L<:??HE=BG@ :M MA> MHI I:KM H? 4M>ENQ ~HNL> HK MH LM:;BEBL> HK K>FHO> MA> =:F:@>=
<HHEBG@ MHP>KL :M MA> :=C:<>GM ;NBE=BG@f 8> P>K> MHE= MA:M MA>L> MPH K>F>=B:E
PHKDL K>JNBK>= MA> NL> H? MPH FH;BE> <K:G>L :G= : E:K@> <K:G>d PAB<A P>K> GHM
:O:BE:;E> HG LBM>f wKK:G@>F>GM A:= MH ;> F:=> MH FH;BEBL> MA>L> <K:G>L MH MA>
LBM>d PAB<A =B= GHM :KKBO> NGMBE FN<A E:M>Kf

jfko 5A> H??B<>KL H? xz :KKBO>= :M MA> L<>G> :M inrjhf 6IHG :KKBO:Ed MA> H??B<>KL
H? xz GHM>= MAK>> :K>:L MA:M K>JNBK>= :MM>GMBHG r

b:c MA> >:LM;HNG= <:KKB:@>P:R H? 1KBG<> {=P:K= 3H:= {:LM P:L
;EH<D>= ;R ?:EE>G L<:??HE=BG@ PAB<A P:L ;>BG@ <E>:K>= ;R MA>
<HGMK:<MHK H? MA> :EM>K:MBHG PHKDL :M 4M>ENQ ~HNL> s

b;c MA> ?:EE>G L<:??HE=BG@ A:= =:F:@>= : GNF;>K H? <HHEBG@ MHP>KL
:M kg|d mg| :G= og| H? MA> :=C:<>GM ;NBE=BG@f 5A> <HHEBG@ MHP>KL
:G= MA>BK LNIIHKMBG@ ?K:F>L P>K> BG : =:G@>KHNL <HG=BMBHGs :G=

b<c MA>K> P:L EHHL> L<:??HE=BG@ A:G@BG@ ?KHF MA> >QM>KG:E P:EEL :M MA>
MHI I:KM H? 4M>ENQ ~HNL>f

jfkp 5A> H??B<>K H? xz F:=> : <:EE MH ABL L>GBHKd PAH P:L :MM>G=BG@ :GHMA>K
>F>K@>G<R <:L>d MH K>IHKM MA> LBMN:MBHG LAHKMER :?M>K ABL :KKBO:Ef ~> MA>G <A><D>=
PBMA MA> wNMAHKBL>= 4B@G:MHKR H? MA> <HGMK:<MHK PAH P:L :M MA> L<>G>d :G=
K>JN>LM>= ABF MH M:D> BFF>=B:M> :<MBHGL MH =>:E PBMA MA> :;HO> IKH;E>FLf ~>
:ELH BG?HKF>= :GHMA>K H??B<>K PAH P:L K>LIHGLB;E> ?HK G>P PHKDL H? MA> IHLBMBHGf
5ABL H??B<>K :KKBO>= :M iqrihf

jfkq *G MA> F>:GMBF>d MA> H??B<>KL H? xz :L<>KM:BG>= MA> IKH@K>LL H? MA>
K>F>=B:E PHKDLf *G K>E:MBHG MH MA> L<:??HE=BG@ MA:M A:= <HEE:IL>= HGMH MA> KH:=d
MA> <HGMK:<MHKd ~:GBLHGd P:L :EK>:=R =>IEHRBG@ :;HNM M>G PHKD>KL MH <E>:K MA>
;:F;HHLf 5A> K>FHO:E H? MA> =:F:@>= <HHEBG@ MHP>KL :G= MA> K>FHO:E HK
L><NKBG@ H? MA> EHHL> L<:??HE=BG@ :M AB@A E>O>E K>JNBK>= MA> NL> H? MPH FH;BE>
<K:G>L :G= : E:K@> <K:G> K>LI><MBO>ERf 5A> H??B<>K H? xz K>JN>LM>= ~:GBLHG MH
:KK:G@> MA> <K:G>L MH LBM> :L : F:MM>K H? NK@>G<Rf xz H??B<>K BG?HKF>= MA> 1HEB<>
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MA:M MA> >LMBF:M>= MBF> MH <HFIE>M> MA> K>F>=B:E PHKDL HG<> MA> G><>LL:KR
IE:GM :G= >JNBIF>GM K>LHNK<>L P>K> :O:BE:;E> P:L HG> MH MPH AHNKL BG K>E:MBHG
MH MA> <HHEBG@ MHP>KL :G= MAK>> MH ?HNK AHNKL BG K>E:MBHG MH MA> EHHL> L<:??HE=BG@
:M MA> KHH?f *G MA> F>:GMBF>d :EE ?HNK E:G>L A:= MH ;> <EHL>= ?HK IN;EB< L:?>MR
K>:LHGLf

jflh }BO>G MA:M MA> MBFBG@ ?HK MA> K>HI>GBG@ H? 1KBG<> {=P:K= 3H:= {:LM
P:L NG<>KM:BGd 5z LM:KM>= MH IE:G ?HK <HGMK:e?EHP :KK:G@>F>GMd BG <HGLNEM:MBHG
PBMA ~Rz :G= MA> 1HEB<>f 5z A:= :LD>= MA> .53 yHKIHK:MBHG b.53yc :G= MA>
,HPEHHGey:GMHG 3:BEP:R yHKIHK:MBHG MH FHGBMHK MA> I:LL>G@>K =>F:G= :M
ikrmld :G= K>JN>LM>= .53y MH LMK>G@MA>G BML L>KOB<>L :M inrkmd :G= :LD>= MA>
IN;EB< MH NL> MA> K:BE MAKHN@A K:=BH ;KH:=<:LMLf 5z A:= :LD>= ,.x MH =BO>KM BML
;NL>L MH MA> {:LM ,HPEHHG yHKKB=HK :G= 4NG@ 8HG@ 5HB 3H:= :L ?:K :L IHLLB;E>
MH :EE>OB:M> MA> <HG@>LMBHGf ~HP>O>Kd HGER : ?>P ;NL>L P>K> =BO>KM>= :L FHLM
I:LL>G@>KL K>?NL>= MH :EB@AM HK A:O> MA> ;NL K>eKHNM>= =N> MH MA> BG<E>F>GM
P>:MA>Kf

jfli 4AHKMER :?M>K iorhhd MA> H??B<>KL H? xz BGLMKN<M>= MA> <HGMK:<MHK MH r

b:c K>FHO> MA> =:F:@>= <HHEBG@ MHP>KLs

b;c K>FHO> HK L><NK> MA> EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA>
;NBE=BG@s :G=

b<c IKHOB=> EB@AMBG@ ?HK MA> GB@AM PHKDLf

wM MA:M IHBGM BG MBF> BM ;><:F> <E>:K MA:M MA> PHKDL PHNE= GHM ;> <HFIE>M>=
;>?HK> MA> :KKBO:E H? MA> I>:D AHNKL :G= FB@AM A:O> MH ;> <:KKB>= HNM :EE MAKHN@A
MA> >O>GBG@f

jflj 4N;L>JN>GMERd MA> LM:?? ?KHF xz P:L BG?HKF>= ;R MA> <HGMK:<MHK MA:M
MA> E:K@> <K:G> K>JNBK>= MH L><NK> MA> EHHL> L<:??HE=BG@ <HNE= GHM :KKBO> PBMABG
: LAHKM MBF>f wL : K>LNEMd MA> BGM>GMBHG MH NMBEBL> MA> <K:G> MH K>FHO> HK L><NK>
MA> EHHL> L<:??HE=BG@ <HNE= GHM ;> INKLN>= ?HK MA> MBF> ;>BG@f 8> P>K> BG?HKF>=
MA:M MA> E:K@> <K:G> P:L G>>=>= MH >QI>=BM> :G= <HFIE>M> MA> IKH<>LL BG
K>FHOBG@ HK L><NKBG@ MA> EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA> ;NBE=BG@f

jflk 8> P>K> :ELH BG?HKF>= MA:M :G :EM>KG:MBO> F>MAH= H? NLBG@ MA> @HG=HE:
A:G@BG@ ?KHF MA> KHH? H? 4M>ENQ ~HNL> FB@AM ;> NL>= MH :LLBLM BG :<<>LLBG@ MA>
EHHL> L<:??HE=BG@f 5A> @HG=HE: <HGMK:<MHK P:L <HGM:<M>= ;R ~:GBLHG :G= :KKBO>=
:KHNG= iorimf 1ARLB<:E :MM>FIML P>K> F:=> NLBG@ MA> @HG=HE: ;NM BM ;><:F>
<E>:K :KHNG= iqrhh MA:M MABL P:L GHM ?>:LB;E> >BMA>Kf wL BM MNKG>= HNMd :M iqrjh
PA>G MA> xz LM:?? E>?M MA> L<>G> MH ;> K>IE:<>= ;R :GHMA>K LM:?? H? xzd GH ?BKF
LHENMBHG HG AHP MH A:G=E> MA> EHHL> L<:??HE=BG@ :M MA> KHH? A:= R>M ;>>G
?HKFNE:M>=f

jfll 4N;L>JN>GMERd xz :G= MA> <HGMK:<MHK :@K>>= MA:M MA> EHHL> L<:??HE=BG@
LAHNE= ;> L><NK>= M>FIHK:KBER ?KHF PBMABG MA> ;NBE=BG@ :G= ?KHF MA> KHH? PBMA
: OB>P MH K>FHOBG@ MA> =:G@>K H? <HEE:IL> LN<A MA:M I:KM H? MA> <EHL>= >:LM;HNG=
<:KKB:@>P:R <HNE= ;> K>HI>G>= MH MK:??B< :L LHHG :L IHLLB;E>f 5A> <HGMK:<MHK
LM:KM>= FH;BEBLBG@ PHKD>KL MH <HFF>G<> MA> L><NKBG@ PHKDL :KHNG= iqrkhf



AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;

86 87

MA:M MA> >LMBF:M>= MBF> MH <HFIE>M> MA> K>F>=B:E PHKDL HG<> MA> G><>LL:KR
IE:GM :G= >JNBIF>GM K>LHNK<>L P>K> :O:BE:;E> P:L HG> MH MPH AHNKL BG K>E:MBHG
MH MA> <HHEBG@ MHP>KL :G= MAK>> MH ?HNK AHNKL BG K>E:MBHG MH MA> EHHL> L<:??HE=BG@
:M MA> KHH?f *G MA> F>:GMBF>d :EE ?HNK E:G>L A:= MH ;> <EHL>= ?HK IN;EB< L:?>MR
K>:LHGLf

jflh }BO>G MA:M MA> MBFBG@ ?HK MA> K>HI>GBG@ H? 1KBG<> {=P:K= 3H:= {:LM
P:L NG<>KM:BGd 5z LM:KM>= MH IE:G ?HK <HGMK:e?EHP :KK:G@>F>GMd BG <HGLNEM:MBHG
PBMA ~Rz :G= MA> 1HEB<>f 5z A:= :LD>= MA> .53 yHKIHK:MBHG b.53yc :G= MA>
,HPEHHGey:GMHG 3:BEP:R yHKIHK:MBHG MH FHGBMHK MA> I:LL>G@>K =>F:G= :M
ikrmld :G= K>JN>LM>= .53y MH LMK>G@MA>G BML L>KOB<>L :M inrkmd :G= :LD>= MA>
IN;EB< MH NL> MA> K:BE MAKHN@A K:=BH ;KH:=<:LMLf 5z A:= :LD>= ,.x MH =BO>KM BML
;NL>L MH MA> {:LM ,HPEHHG yHKKB=HK :G= 4NG@ 8HG@ 5HB 3H:= :L ?:K :L IHLLB;E>
MH :EE>OB:M> MA> <HG@>LMBHGf ~HP>O>Kd HGER : ?>P ;NL>L P>K> =BO>KM>= :L FHLM
I:LL>G@>KL K>?NL>= MH :EB@AM HK A:O> MA> ;NL K>eKHNM>= =N> MH MA> BG<E>F>GM
P>:MA>Kf

jfli 4AHKMER :?M>K iorhhd MA> H??B<>KL H? xz BGLMKN<M>= MA> <HGMK:<MHK MH r

b:c K>FHO> MA> =:F:@>= <HHEBG@ MHP>KLs

b;c K>FHO> HK L><NK> MA> EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA>
;NBE=BG@s :G=

b<c IKHOB=> EB@AMBG@ ?HK MA> GB@AM PHKDLf

wM MA:M IHBGM BG MBF> BM ;><:F> <E>:K MA:M MA> PHKDL PHNE= GHM ;> <HFIE>M>=
;>?HK> MA> :KKBO:E H? MA> I>:D AHNKL :G= FB@AM A:O> MH ;> <:KKB>= HNM :EE MAKHN@A
MA> >O>GBG@f

jflj 4N;L>JN>GMERd MA> LM:?? ?KHF xz P:L BG?HKF>= ;R MA> <HGMK:<MHK MA:M
MA> E:K@> <K:G> K>JNBK>= MH L><NK> MA> EHHL> L<:??HE=BG@ <HNE= GHM :KKBO> PBMABG
: LAHKM MBF>f wL : K>LNEMd MA> BGM>GMBHG MH NMBEBL> MA> <K:G> MH K>FHO> HK L><NK>
MA> EHHL> L<:??HE=BG@ <HNE= GHM ;> INKLN>= ?HK MA> MBF> ;>BG@f 8> P>K> BG?HKF>=
MA:M MA> E:K@> <K:G> P:L G>>=>= MH >QI>=BM> :G= <HFIE>M> MA> IKH<>LL BG
K>FHOBG@ HK L><NKBG@ MA> EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA> ;NBE=BG@f

jflk 8> P>K> :ELH BG?HKF>= MA:M :G :EM>KG:MBO> F>MAH= H? NLBG@ MA> @HG=HE:
A:G@BG@ ?KHF MA> KHH? H? 4M>ENQ ~HNL> FB@AM ;> NL>= MH :LLBLM BG :<<>LLBG@ MA>
EHHL> L<:??HE=BG@f 5A> @HG=HE: <HGMK:<MHK P:L <HGM:<M>= ;R ~:GBLHG :G= :KKBO>=
:KHNG= iorimf 1ARLB<:E :MM>FIML P>K> F:=> NLBG@ MA> @HG=HE: ;NM BM ;><:F>
<E>:K :KHNG= iqrhh MA:M MABL P:L GHM ?>:LB;E> >BMA>Kf wL BM MNKG>= HNMd :M iqrjh
PA>G MA> xz LM:?? E>?M MA> L<>G> MH ;> K>IE:<>= ;R :GHMA>K LM:?? H? xzd GH ?BKF
LHENMBHG HG AHP MH A:G=E> MA> EHHL> L<:??HE=BG@ :M MA> KHH? A:= R>M ;>>G
?HKFNE:M>=f

jfll 4N;L>JN>GMERd xz :G= MA> <HGMK:<MHK :@K>>= MA:M MA> EHHL> L<:??HE=BG@
LAHNE= ;> L><NK>= M>FIHK:KBER ?KHF PBMABG MA> ;NBE=BG@ :G= ?KHF MA> KHH? PBMA
: OB>P MH K>FHOBG@ MA> =:G@>K H? <HEE:IL> LN<A MA:M I:KM H? MA> <EHL>= >:LM;HNG=
<:KKB:@>P:R <HNE= ;> K>HI>G>= MH MK:??B< :L LHHG :L IHLLB;E>f 5A> <HGMK:<MHK
LM:KM>= FH;BEBLBG@ PHKD>KL MH <HFF>G<> MA> L><NKBG@ PHKDL :KHNG= iqrkhf



jflm wM iorkqd MA> 1HEB<> F:=> :G :LL>LLF>GM MA:M MA> kK= :G= lMA E:G>L H?
MA> 1KBG<> {=P:K= 3H:= {:LM <HNE= ;> K>HI>G>= :KHNG= iprkh :L : K>LNEM H? MA>
<HFIE>MBHG H? MA> K>FHO:E H? MA> ?:EE>G L<:??HE=BG@ HG 1KBG<> {=P:K= 3H:= {:LM
;R iorlmf

jfln ~HP>O>Kd NIHG F:DBG@ ?NKMA>K >GJNBKR PBMA MA> LM:?? ?KHF xzd MA> 1HEB<>
P>K> BG?HKF>= MA:M :EE E:G>L LAHNE= K>F:BG <EHL>= LBG<> MA> EHHL> <HHEBG@ MHP>KL
:G= EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA> ;NBE=BG@ P>K> IHLBG@ : =:G@>K MH
MA> IN;EB<f wL : K>LNEMd ?HK MA> INKIHL> H? >GLNKBG@ L:?>MRd MA> MABK= :G= ?HNKMA
E:G>L H? 1KBG<> {=P:K= 3H:= {:LM <HNE= GHM ;> HI>G>= >O>G MAHN@A MA>
L<:??HE=BG@ A:= ;>>G <E>:K>= ?KHF MA> <:KKB:@>P:Rf

jflo zNKBG@ MABL MBF>d ?KHF :KHNG= ikrkh MH iprhhd O:KBHNL =BO>KLBHG
:KK:G@>F>GML P>K> F:=> ;R MA> 1HEB<> BG :LLH<B:MBHG PBMA 5z e f

b:c wEE MK:??B< F>K@BG@ BGMH MA> >:LM;HNG= 1KBG<> {=P:K= 3H:= {:LM

?KHF ,HPEHHG 8>LM K>@BHG :M MA> ,HPEHHG yBMR KHNG=:;HNM bBf>f
?KHF xHNG=:KR 4MK>>Md 1KBG<> {=P:K= 3H:= 8>LMd wK@RE> 4MK>>M :G=
.: 5:N yANG@ 3H:=c A:= MH ;> =BO>KM>= MH yAHB ~NG@ 3H:=
GHKMA;HNG= BGMH 4:G 1H ,HG@f 5A> >:LM;HNG= .: 5:N yANG@ 3H:=
?ERHO>K P:L <EHL>=f wEE MK:??B< :EHG@ MABL ?ERHO>K P:L =BO>KM>= MH
yAHB ~NG@ 3H:=f w F:I LAHPBG@ MA> BG<B=>GM LBM> :G= MA> =BO>KLBHG
IE:G BL :M |B@NK> jflf

AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;
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|B@NK> jfl 5K:??B< =BO>KLBHG IE:G H? MA> 1KBG<> {=P:K= 3H:= {:LM *G<B=>GM



jflm wM iorkqd MA> 1HEB<> F:=> :G :LL>LLF>GM MA:M MA> kK= :G= lMA E:G>L H?
MA> 1KBG<> {=P:K= 3H:= {:LM <HNE= ;> K>HI>G>= :KHNG= iprkh :L : K>LNEM H? MA>
<HFIE>MBHG H? MA> K>FHO:E H? MA> ?:EE>G L<:??HE=BG@ HG 1KBG<> {=P:K= 3H:= {:LM
;R iorlmf

jfln ~HP>O>Kd NIHG F:DBG@ ?NKMA>K >GJNBKR PBMA MA> LM:?? ?KHF xzd MA> 1HEB<>
P>K> BG?HKF>= MA:M :EE E:G>L LAHNE= K>F:BG <EHL>= LBG<> MA> EHHL> <HHEBG@ MHP>KL
:G= EHHL> L<:??HE=BG@ :M MA> MHI I:KM H? MA> ;NBE=BG@ P>K> IHLBG@ : =:G@>K MH
MA> IN;EB<f wL : K>LNEMd ?HK MA> INKIHL> H? >GLNKBG@ L:?>MRd MA> MABK= :G= ?HNKMA
E:G>L H? 1KBG<> {=P:K= 3H:= {:LM <HNE= GHM ;> HI>G>= >O>G MAHN@A MA>
L<:??HE=BG@ A:= ;>>G <E>:K>= ?KHF MA> <:KKB:@>P:Rf

jflo zNKBG@ MABL MBF>d ?KHF :KHNG= ikrkh MH iprhhd O:KBHNL =BO>KLBHG
:KK:G@>F>GML P>K> F:=> ;R MA> 1HEB<> BG :LLH<B:MBHG PBMA 5z e f

b:c wEE MK:??B< F>K@BG@ BGMH MA> >:LM;HNG= 1KBG<> {=P:K= 3H:= {:LM

?KHF ,HPEHHG 8>LM K>@BHG :M MA> ,HPEHHG yBMR KHNG=:;HNM bBf>f
?KHF xHNG=:KR 4MK>>Md 1KBG<> {=P:K= 3H:= 8>LMd wK@RE> 4MK>>M :G=
.: 5:N yANG@ 3H:=c A:= MH ;> =BO>KM>= MH yAHB ~NG@ 3H:=
GHKMA;HNG= BGMH 4:G 1H ,HG@f 5A> >:LM;HNG= .: 5:N yANG@ 3H:=
?ERHO>K P:L <EHL>=f wEE MK:??B< :EHG@ MABL ?ERHO>K P:L =BO>KM>= MH
yAHB ~NG@ 3H:=f w F:I LAHPBG@ MA> BG<B=>GM LBM> :G= MA> =BO>KLBHG
IE:G BL :M |B@NK> jflf
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88 89

|B@NK> jfl 5K:??B< =BO>KLBHG IE:G H? MA> 1KBG<> {=P:K= 3H:= {:LM *G<B=>GM



AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;

8: 8;

;:<D MH >:LM;HNG= 1KBG<> {=P:K= 3H:= {:LMd HK BGMH 4:G 1H
,HG@ :K>:f ~HP>O>Kd : L><MBHG H? ,BG@ ~HG@ 4MK>>M EBGDBG@ MA>
yHG<HK=> 3H:= |ERHO>K <HNE= HGER I>KFBM O>AB<E>L GHM
>Q<>>=BG@ MAK>> MHGG>L MH @H MAKHN@A ;><:NL> H? BGLN??B<B>GM
MNKGBG@ <R<E> ?HK E:K@> O>AB<E>Lf 5A>K>?HK> >QMK: IHEB<> H??B<>KL
A:= MH ;> =>IEHR>= ?HK L<K>>GBG@ MA> O>AB<E> <E:LL>L PA>G
MABL KH:= =BO>KLBHG P:L BFIE>F>GM>=f

jflp wM MA> L<>G>d :M iorlq PA>G xz K>BM>K:M>= MA:M MA> E:G>L <HNE= GHM ;>
HI>G>= ?HK L:?>MR K>:LHGLd ;HMA 5z :G= MA> 1HEB<> <HGMBGN>= PBMA MA> MK:??B<
=BO>KLBHG PHKDd :G= <HGMBGN>= MH EB:BL> PBMA MA> IN;EB< MK:GLIHKM HI>K:MHKL L>>DBG@
MA>BK :LLBLM:G<> MH :EE>OB:M> MA> <HG@>LMBHG IKH;E>Ff

jflq wM iprkjd MA> 1HEB<> BG?HKF>= 5z MA:M ?HK L:?>MR K>:LHGLd xz A:= :=OBL>=
MA:M MA> KH:= FNLM K>F:BG <EHL>=f

jfmh wKHNG= MA> L:F> MBF>d 5z <:EE>= MA> zBK><MHK H? xNBE=BG@L =BK><M :LDBG@
?HK :LLBLM:G<> K>@:K=BG@ MA> BG<B=>GMf

jfmi 4HF>MBF> :?M>K jhrhhd L>GBHK LM:?? H? xz :KKBO>= :M MA> L<>G> MH :L<>KM:BG
MA> LBMN:MBHG HG LBM>f 5A> L>GBHK H??B<>KL K>:??BKF>= MA:M MA> IKHIHL:E MH L><NK>
MA> EHHL> L<:??HE=BG@ ?KHF BGLB=> MA> ;NBE=BG@ P:L MA> FHLM :IIKHIKB:M> :IIKH:<A
:G= K>JN>LM>= MA> <HGMK:<MHK MH >QI>=BM> <HFIE>MBHG H? MA> L><NKBG@ PHKDLf
5A>R :ELH :@K>>= MA:M NIHG <HFIE>MBHG H? MA> L><NKBG@ PHKDL :G= K>FHO:E H?

b;c zN> MH @>H@K:IAB<:E <HGLMK:BGMLd yAHB ~NG@ 3H:= P:L MA> HGER
:EM>KG:MBO> KHNM> ?HK MK:??B< =BO>KLBHGf 5z :G= MA> 1HEB<> A:=
>G<HNGM>K>= MA> ?HEEHPBG@ IKH;E>FL PA>G ?HKFNE:MBG@ MA> =BO>KLBHG
IE:G e

bBc 5A> =>F:G= ?EHP :EHG@ MA> 1KBG<> {=P:K= 3H:= {:LM
>:LM;HNG= <:KKB:@>P:R P:L :;HNM l hhh O>AB<E>L I>K AHNKf
5A> yAHB ~NG@ 3H:= =BO>KLBHG KHNM> <HNE= HGER M:D> NI MH
i nhh O>AB<E>L I>K AHNKf 5A> >Q<>LL =>F:G= K>LNEM>= BG MK:??B<
JN>NBG@ ;:<D :M : K:M> H? j lhh O>AB<E>L I>K AHNKf 8BMA MABL
JN>N>e;:<D K:M>d MA> JN>N> PHNE= >QM>G= MH yKHLLe~:K;HNK
5NGG>E BG :;HNM MPH AHNKL B? :EE O>AB<E>L <AHL> MH LM:R BG MA>
JN>N>f

bBBc yHGLB=>K:MBHG A:= ;>>G @BO>G MH =BO>KM O>AB<E>L ?KHF MA>
,HPEHHG yBMR LB=> MH yHG<HK=> 3H:= BGLB=> MA> HE= ,:B 5:D
wBKIHKM MH >:L> MA> <HG@>LMBHG :L : <HGMBG@>G<Rf ~HP>O>Kd
MA> KH:= P:L <EHL>= :G= ?>G<>= H?? PBMA =>FHEBMBHG PHKDL BG
IKH@K>LLf 0MA>KPBL>d yHG<HK=> 3H:= LAHNE= A:O> ;>>G :G
:==BMBHG:E KHNM> MH M:D> :P:R <HGLB=>K:;E> EH:=L ?KHF yAHB
~NG@ 3H:= =NKBG@ MA> KH:= =BO>KLBHGf

bBBBc *M P:L GHM IHLLB;E> :M MA> MBF> MH =BO>KM MK:??B< MH MA> wBKIHKM
5NGG>E :L MA> ,HPEHHG yBMR 3HNG=:;HNM P:L :EK>:=R
<HG@>LM>=f 7>AB<E>L A:= MH @H ;:<D MH ~NG@ ~HF MH @>M HG
MH MA> yA:MA:F 3H:= /HKMA |ERHO>K ;>?HK> MA>R <HNE= >GM>K
MA> wBKIHKM 5NGG>Ef

bBOc ,BG@ 5:B 4MK>>Md : LB=> LMK>>M P>LM H? MA> :??><M>= ;NBE=BG@Ld P:L
K>eKHNM>= HG>eP:R GHKMA;HNG= MH =BO>KM O>AB<E>L BGMH ,BG@ |ND
4MK>>M MA>G ,BG@ ~HG@ 4MK>>M >BMA>K OB: yHG<HK=> 3H:= ?ERHO>K
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8: 8;

;:<D MH >:LM;HNG= 1KBG<> {=P:K= 3H:= {:LMd HK BGMH 4:G 1H
,HG@ :K>:f ~HP>O>Kd : L><MBHG H? ,BG@ ~HG@ 4MK>>M EBGDBG@ MA>
yHG<HK=> 3H:= |ERHO>K <HNE= HGER I>KFBM O>AB<E>L GHM
>Q<>>=BG@ MAK>> MHGG>L MH @H MAKHN@A ;><:NL> H? BGLN??B<B>GM
MNKGBG@ <R<E> ?HK E:K@> O>AB<E>Lf 5A>K>?HK> >QMK: IHEB<> H??B<>KL
A:= MH ;> =>IEHR>= ?HK L<K>>GBG@ MA> O>AB<E> <E:LL>L PA>G
MABL KH:= =BO>KLBHG P:L BFIE>F>GM>=f

jflp wM MA> L<>G>d :M iorlq PA>G xz K>BM>K:M>= MA:M MA> E:G>L <HNE= GHM ;>
HI>G>= ?HK L:?>MR K>:LHGLd ;HMA 5z :G= MA> 1HEB<> <HGMBGN>= PBMA MA> MK:??B<
=BO>KLBHG PHKDd :G= <HGMBGN>= MH EB:BL> PBMA MA> IN;EB< MK:GLIHKM HI>K:MHKL L>>DBG@
MA>BK :LLBLM:G<> MH :EE>OB:M> MA> <HG@>LMBHG IKH;E>Ff

jflq wM iprkjd MA> 1HEB<> BG?HKF>= 5z MA:M ?HK L:?>MR K>:LHGLd xz A:= :=OBL>=
MA:M MA> KH:= FNLM K>F:BG <EHL>=f

jfmh wKHNG= MA> L:F> MBF>d 5z <:EE>= MA> zBK><MHK H? xNBE=BG@L =BK><M :LDBG@
?HK :LLBLM:G<> K>@:K=BG@ MA> BG<B=>GMf

jfmi 4HF>MBF> :?M>K jhrhhd L>GBHK LM:?? H? xz :KKBO>= :M MA> L<>G> MH :L<>KM:BG
MA> LBMN:MBHG HG LBM>f 5A> L>GBHK H??B<>KL K>:??BKF>= MA:M MA> IKHIHL:E MH L><NK>
MA> EHHL> L<:??HE=BG@ ?KHF BGLB=> MA> ;NBE=BG@ P:L MA> FHLM :IIKHIKB:M> :IIKH:<A
:G= K>JN>LM>= MA> <HGMK:<MHK MH >QI>=BM> <HFIE>MBHG H? MA> L><NKBG@ PHKDLf
5A>R :ELH :@K>>= MA:M NIHG <HFIE>MBHG H? MA> L><NKBG@ PHKDL :G= K>FHO:E H?

b;c zN> MH @>H@K:IAB<:E <HGLMK:BGMLd yAHB ~NG@ 3H:= P:L MA> HGER
:EM>KG:MBO> KHNM> ?HK MK:??B< =BO>KLBHGf 5z :G= MA> 1HEB<> A:=
>G<HNGM>K>= MA> ?HEEHPBG@ IKH;E>FL PA>G ?HKFNE:MBG@ MA> =BO>KLBHG
IE:G e

bBc 5A> =>F:G= ?EHP :EHG@ MA> 1KBG<> {=P:K= 3H:= {:LM
>:LM;HNG= <:KKB:@>P:R P:L :;HNM l hhh O>AB<E>L I>K AHNKf
5A> yAHB ~NG@ 3H:= =BO>KLBHG KHNM> <HNE= HGER M:D> NI MH
i nhh O>AB<E>L I>K AHNKf 5A> >Q<>LL =>F:G= K>LNEM>= BG MK:??B<
JN>NBG@ ;:<D :M : K:M> H? j lhh O>AB<E>L I>K AHNKf 8BMA MABL
JN>N>e;:<D K:M>d MA> JN>N> PHNE= >QM>G= MH yKHLLe~:K;HNK
5NGG>E BG :;HNM MPH AHNKL B? :EE O>AB<E>L <AHL> MH LM:R BG MA>
JN>N>f

bBBc yHGLB=>K:MBHG A:= ;>>G @BO>G MH =BO>KM O>AB<E>L ?KHF MA>
,HPEHHG yBMR LB=> MH yHG<HK=> 3H:= BGLB=> MA> HE= ,:B 5:D
wBKIHKM MH >:L> MA> <HG@>LMBHG :L : <HGMBG@>G<Rf ~HP>O>Kd
MA> KH:= P:L <EHL>= :G= ?>G<>= H?? PBMA =>FHEBMBHG PHKDL BG
IKH@K>LLf 0MA>KPBL>d yHG<HK=> 3H:= LAHNE= A:O> ;>>G :G
:==BMBHG:E KHNM> MH M:D> :P:R <HGLB=>K:;E> EH:=L ?KHF yAHB
~NG@ 3H:= =NKBG@ MA> KH:= =BO>KLBHGf

bBBBc *M P:L GHM IHLLB;E> :M MA> MBF> MH =BO>KM MK:??B< MH MA> wBKIHKM
5NGG>E :L MA> ,HPEHHG yBMR 3HNG=:;HNM P:L :EK>:=R
<HG@>LM>=f 7>AB<E>L A:= MH @H ;:<D MH ~NG@ ~HF MH @>M HG
MH MA> yA:MA:F 3H:= /HKMA |ERHO>K ;>?HK> MA>R <HNE= >GM>K
MA> wBKIHKM 5NGG>Ef

bBOc ,BG@ 5:B 4MK>>Md : LB=> LMK>>M P>LM H? MA> :??><M>= ;NBE=BG@Ld P:L
K>eKHNM>= HG>eP:R GHKMA;HNG= MH =BO>KM O>AB<E>L BGMH ,BG@ |ND
4MK>>M MA>G ,BG@ ~HG@ 4MK>>M >BMA>K OB: yHG<HK=> 3H:= ?ERHO>K



AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;

8< 8=

MA> =:F:@>= <HHEBG@ MHP>KLd MPH HNM>K E:G>L H? MA> <:KKB:@>P:R <HNE= ;>
K>HI>G>= MH MK:??B<f wM jirjhd : =BL<NLLBHG MHHD IE:<> ;>MP>>G xz :G= 5z PBMA
: OB>P MH L>>DBG@ <HFIE>MBHG H? MA> K>FHO:E HK L><NKBG@ PHKDL LH :L MH :EEHP
MPH E:G>L MH ;> K>HI>G>= MA> G>QM FHKGBG@f xz :=OBL>= MA> <HGMK:<MHK MH
>QI>=BM> <HFIE>MBHG H? MA> K>FHO:E HK L><NKBG@ PHKDL :<<HK=BG@ERf

jfmj *M P:L GHM NGMBE jkrhh MA:M MA> wNMAHKBL>= 1>KLHG K>LIHGLB;E> ?HK MA>
:EM>K:MBHG :G= :==BMBHG PHKDL :M 4M>ENQ ~HNL> BG?HKF>= xz MA:M : E:K@> <K:G>
PHNE= :KKBO> :M MA> L<>G> :KHNG= hirhh MH hjrhh MA> G>QM FHKGBG@f 5ABL P:L BG
?:<M PA:M A:II>G>= :G= MA> L><NKBG@ H? MA> L<:??HE=BG@ PHKDL P:L <HFIE>M>=
:M hkrhhf

jfmk w?M>K MA> =BL<NLLBHGL PBMA xz :G= @BO>G MA> BG?HKF:MBHG IKHOB=>=d 5z
<HG?BKF>= MA:M <HGMK:e?EHP :KK:G@>F>GML PHNE= ;> K>JNBK>= :G= :M jkrio
K>JN>LM>= ~Rz MH FH;BEBL> K>LHNK<>L MH ;K>:D NI MA> <>GMK:E =BOB=>Kf

jfml xz <HG?BKF>= :M jkrkh MA:M MA> LM:;BEBL:MBHG PHKDL PHNE= ;> <HFIE>M>=d
LN;C><M MH P>:MA>K <HG=BMBHGLd ;R hnrhh HG ih .:R jhhmf 5ABL PHNE= :EEHP MPH
HNM>K MK:??B< E:G>L MH ;> K>HI>G>=f

jfmm wM jkrlmd ~Rz :G= 5z =BL<NLL>= :M MA> L<>G> K>@:K=BG@ MA> :KK:G@>F>GML
?HK HI>GBG@ MA> <>GMK:E =BOB=>K MH BFIE>F>GM MA> <HGMK:e?EHP :KK:G@>F>GMLf w
F:I LAHPBG@ MA> <HGMK:e?EHP :KK:G@>F>GML BL :M |B@NK> jfm ;>EHPf

|B@NK> jfm yHGMK:e?EHP :KK:@>F>GML

jfmn 5A> L><NKBG@ PHKD H? MA> EHHL> L<:??HE=BG@ :M MA> KHH? <HGMBGN>= =NKBG@
GB@AM MBF> :G=d :L LM:M>= :;HO>d P:L <HFIE>M>= :M hkrhh HG ih .:R jhhmf

jfmo wL MH MA> =:F:@>= <HHEBG@ MHP>KL H? MA> :=C:<>GM ;NBE=BG@d MPH <K:G>L
A:= MH ;> :KK:G@>= MH MA> LBM> LN<A MA:M MA> PHKDL <HNE= ;> <:KKB>= HNMf xz
>LMBF:M>= MA:M BM PHNE= M:D> HG> MH MPH AHNKL MH K>FHO> MA> <HHEBG@ MHP>KLf
8ABELM MA> ?BKLM <K:G> :KKBO>= :KHNG= jhrhhd PHKDL <HNE= GHM <HFF>G<> ;><:NL>
H? MA> ;:=P>:MA>Kf 8>P>K> BG?HKF>=;R xz MA:M MA>PHKDL <HNE= HGER <HFF>G<>
:?M>K MA> L><HG= <K:G> :KKBO>= :M jjrkhf
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8< 8=

MA> =:F:@>= <HHEBG@ MHP>KLd MPH HNM>K E:G>L H? MA> <:KKB:@>P:R <HNE= ;>
K>HI>G>= MH MK:??B<f wM jirjhd : =BL<NLLBHG MHHD IE:<> ;>MP>>G xz :G= 5z PBMA
: OB>P MH L>>DBG@ <HFIE>MBHG H? MA> K>FHO:E HK L><NKBG@ PHKDL LH :L MH :EEHP
MPH E:G>L MH ;> K>HI>G>= MA> G>QM FHKGBG@f xz :=OBL>= MA> <HGMK:<MHK MH
>QI>=BM> <HFIE>MBHG H? MA> K>FHO:E HK L><NKBG@ PHKDL :<<HK=BG@ERf

jfmj *M P:L GHM NGMBE jkrhh MA:M MA> wNMAHKBL>= 1>KLHG K>LIHGLB;E> ?HK MA>
:EM>K:MBHG :G= :==BMBHG PHKDL :M 4M>ENQ ~HNL> BG?HKF>= xz MA:M : E:K@> <K:G>
PHNE= :KKBO> :M MA> L<>G> :KHNG= hirhh MH hjrhh MA> G>QM FHKGBG@f 5ABL P:L BG
?:<M PA:M A:II>G>= :G= MA> L><NKBG@ H? MA> L<:??HE=BG@ PHKDL P:L <HFIE>M>=
:M hkrhhf

jfmk w?M>K MA> =BL<NLLBHGL PBMA xz :G= @BO>G MA> BG?HKF:MBHG IKHOB=>=d 5z
<HG?BKF>= MA:M <HGMK:e?EHP :KK:G@>F>GML PHNE= ;> K>JNBK>= :G= :M jkrio
K>JN>LM>= ~Rz MH FH;BEBL> K>LHNK<>L MH ;K>:D NI MA> <>GMK:E =BOB=>Kf

jfml xz <HG?BKF>= :M jkrkh MA:M MA> LM:;BEBL:MBHG PHKDL PHNE= ;> <HFIE>M>=d
LN;C><M MH P>:MA>K <HG=BMBHGLd ;R hnrhh HG ih .:R jhhmf 5ABL PHNE= :EEHP MPH
HNM>K MK:??B< E:G>L MH ;> K>HI>G>=f

jfmm wM jkrlmd ~Rz :G= 5z =BL<NLL>= :M MA> L<>G> K>@:K=BG@ MA> :KK:G@>F>GML
?HK HI>GBG@ MA> <>GMK:E =BOB=>K MH BFIE>F>GM MA> <HGMK:e?EHP :KK:G@>F>GMLf w
F:I LAHPBG@ MA> <HGMK:e?EHP :KK:G@>F>GML BL :M |B@NK> jfm ;>EHPf

|B@NK> jfm yHGMK:e?EHP :KK:@>F>GML

jfmn 5A> L><NKBG@ PHKD H? MA> EHHL> L<:??HE=BG@ :M MA> KHH? <HGMBGN>= =NKBG@
GB@AM MBF> :G=d :L LM:M>= :;HO>d P:L <HFIE>M>= :M hkrhh HG ih .:R jhhmf

jfmo wL MH MA> =:F:@>= <HHEBG@ MHP>KL H? MA> :=C:<>GM ;NBE=BG@d MPH <K:G>L
A:= MH ;> :KK:G@>= MH MA> LBM> LN<A MA:M MA> PHKDL <HNE= ;> <:KKB>= HNMf xz
>LMBF:M>= MA:M BM PHNE= M:D> HG> MH MPH AHNKL MH K>FHO> MA> <HHEBG@ MHP>KLf
8ABELM MA> ?BKLM <K:G> :KKBO>= :KHNG= jhrhhd PHKDL <HNE= GHM <HFF>G<> ;><:NL>
H? MA> ;:=P>:MA>Kf 8>P>K> BG?HKF>=;R xz MA:M MA>PHKDL <HNE= HGER <HFF>G<>
:?M>K MA> L><HG= <K:G> :KKBO>= :M jjrkhf
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8> 8?

E:M>LM MK:??B< BG?HKF:MBHG ;R KHEE>KL KNGGBG@ HG L<K>>G =NKBG@ BML G>PL IKH@K:FF>f
*G :==BMBHGd MNGG>E HI>K:MHKL P>K> K>JN>LM>= MH F:D> ;K>:DeBG :GGHNG<>F>GMLf
5z :ELH K>JN>LM>= ,.x MH =BLL>FBG:M> MA> K>E>O:GM MK:??B< BG?HKF:MBHG MH I:LL>G@>KL
MAKHN@A BML -{z =BLIE:R I:G>ELd :G= K>JN>LM>= {.x MH =BLL>FBG:M> BG?HKF:MBHG
MH L<AHHEL :G= :LD>= MA>F MH M:D> <:K> H? LMN=>GML BG <:L> H? E:M> :KKBO:E H?
L<AHHE <H:<A>Lf

jfni wM horim HG ih .:R jhhmd MA> 1HEB<> K>HI>G>= MA> MABK= :G= ?HNKMA E:G>L
HG 1KBG<> {=P:K= 3H:= {:LM >:LM;HNG=f 5A> <HGMK:e?EHP :KK:G@>F>GML P>K>
:ELH BFIE>F>GM>= :M inrkhf

jfnj 0G ih .:R jhhmd xz <HGMBGN>= MH <:KKR HNM ?NKMA>K K>F>=B:E PHKDL ;R
>K><MBG@ : <:M<A IE:M?HKF MH IKHOB=> ?NKMA>K IKHM><MBHG MH MA> IN;EB<f *G OB>P
H? MA> BG<E>F>GM P>:MA>K :G= MA> :=OB<> H? MA> -:;HNK z>I:KMF>GM :@:BGLM
<HFF>G<>F>GM H? PHKDL =NKBG@ A>:OR K:BGd MA> PHKDL P>K> NG:;E> MH <HFF>G<>
BG MA> FHKGBG@f 5A> PHKDL <HFF>G<>= :M ikrim :G= P:L NEMBF:M>ER <HFIE>M>=
:M jkrlm HG ih .:R jhhmf 6IHG <HFIE>MBHGd xz <HG?BKF>= MA:M MA> K>F:BGBG@
MPH E:G>L H? MA> >:LM;HNG= MK:??B< ?HK 1KBG<> {=P:K= 3H:= {:LM <HNE= ;> HI>G>=f
~>G<>d :M hjrmh HG ii .:R jhhmd :EE ?HNK E:G>L HG 1KBG<> {=P:K= 3H:= {:LM P:L
HI>G>= ?HK MK:??B< :G= MABL F>LL:@> P:L I:LL>= MH MA> O:KBHNL K:=BH LM:MBHGLf

jfmp ~HP>O>Kd MA> <HGMK:<MHK >G<HNGM>K>= IHM>GMB:E =:G@>KL <:NL>= ;R
MA> >E><MKB<:E :KK:G@>F>GML :M MA> MAK>> <HHEBG@ MHP>KLf wL : K>LNEMd >E><MKB<B:GL
A:= MH ;> :KK:G@>= MH <HF> MH MA> LBM> :G= MABL MHHD IE:<> HGER :M hirhh MA>
G>QM =:Rf 5A> <HHEBG@ MHP>KL P>K> >O>GMN:EER K>FHO>= :G= MA> PHKDL P>K>
<HFIE>M>= ;R hmrhh HG ih .:R jhhmf

jfmq ~Rz >G@:@>= BML M>KF <HGMK:<MHK MH
;K>:D NI MA> <>GMK:E =BOB=>Kf 5A> PHKD
<HFF>G<>= :M hirjh :M MA> >QM>G=>= BLE:G=
?KHF MA> =HPG K:FI H? MA> >:LM;HNG= ?ERHO>K
:M 1KBG<> {=P:K= 3H:= {:LM bG>:K BML CNG<MBHG
PBMA ,BG@ 5:B 4MK>>Mcd :G= :M hirlm :G= hkrhh
:M MPH L>@F>GMLd khF >:<Ad H? MA> <>GMK:E
=BOB=>Kf ~HP>O>Kd PHKDL P>K> LNLI>G=>= BG
MA> FHKGBG@ H? ih .:R jhhm MH :EEHP MK:??B<
MH K>LNF> ;>?HK> MA> FHKGBG@ I>:Df 8HKDL
?HK MA> MPH L>@F>GML H? MA> <>GMK:E =BOB=>K
P>K> HGER <HFIE>M>= :M ikrhh :G= inrhh HG
ih .:R jhhm :EEHPBG@ MA> <HGMK:e?EHP
:KK:G@>F>GML MH ;> BFIE>F>GM>= :M inrkhf

jfnh * G K > LI>< M H ? B G ?H KF: M B HG
=BLL>FBG:MBHGd 5z :G= 113x BLLN>= lm IK>LL
K>E>:L>Lg:=OB<> HG MA> MK:??B< LBMN:MBHGf 3:=BH
:GGHNG<>F>GML P>K>F:=> MH :E>KM :N=B>G<>L
H? MA> <HG@>LMBHG :G= :EM>KG:MBO> KHNM>Lf 5z
:ELH K>JN>LM>= y:;E> 57 MH ;KH:=<:LM MA>
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E:M>LM MK:??B< BG?HKF:MBHG ;R KHEE>KL KNGGBG@ HG L<K>>G =NKBG@ BML G>PL IKH@K:FF>f
*G :==BMBHGd MNGG>E HI>K:MHKL P>K> K>JN>LM>= MH F:D> ;K>:DeBG :GGHNG<>F>GMLf
5z :ELH K>JN>LM>= ,.x MH =BLL>FBG:M> MA> K>E>O:GM MK:??B< BG?HKF:MBHG MH I:LL>G@>KL
MAKHN@A BML -{z =BLIE:R I:G>ELd :G= K>JN>LM>= {.x MH =BLL>FBG:M> BG?HKF:MBHG
MH L<AHHEL :G= :LD>= MA>F MH M:D> <:K> H? LMN=>GML BG <:L> H? E:M> :KKBO:E H?
L<AHHE <H:<A>Lf

jfni wM horim HG ih .:R jhhmd MA> 1HEB<> K>HI>G>= MA> MABK= :G= ?HNKMA E:G>L
HG 1KBG<> {=P:K= 3H:= {:LM >:LM;HNG=f 5A> <HGMK:e?EHP :KK:G@>F>GML P>K>
:ELH BFIE>F>GM>= :M inrkhf

jfnj 0G ih .:R jhhmd xz <HGMBGN>= MH <:KKR HNM ?NKMA>K K>F>=B:E PHKDL ;R
>K><MBG@ : <:M<A IE:M?HKF MH IKHOB=> ?NKMA>K IKHM><MBHG MH MA> IN;EB<f *G OB>P
H? MA> BG<E>F>GM P>:MA>K :G= MA> :=OB<> H? MA> -:;HNK z>I:KMF>GM :@:BGLM
<HFF>G<>F>GM H? PHKDL =NKBG@ A>:OR K:BGd MA> PHKDL P>K> NG:;E> MH <HFF>G<>
BG MA> FHKGBG@f 5A> PHKDL <HFF>G<>= :M ikrim :G= P:L NEMBF:M>ER <HFIE>M>=
:M jkrlm HG ih .:R jhhmf 6IHG <HFIE>MBHGd xz <HG?BKF>= MA:M MA> K>F:BGBG@
MPH E:G>L H? MA> >:LM;HNG= MK:??B< ?HK 1KBG<> {=P:K= 3H:= {:LM <HNE= ;> HI>G>=f
~>G<>d :M hjrmh HG ii .:R jhhmd :EE ?HNK E:G>L HG 1KBG<> {=P:K= 3H:= {:LM P:L
HI>G>= ?HK MK:??B< :G= MABL F>LL:@> P:L I:LL>= MH MA> O:KBHNL K:=BH LM:MBHGLf

jfmp ~HP>O>Kd MA> <HGMK:<MHK >G<HNGM>K>= IHM>GMB:E =:G@>KL <:NL>= ;R
MA> >E><MKB<:E :KK:G@>F>GML :M MA> MAK>> <HHEBG@ MHP>KLf wL : K>LNEMd >E><MKB<B:GL
A:= MH ;> :KK:G@>= MH <HF> MH MA> LBM> :G= MABL MHHD IE:<> HGER :M hirhh MA>
G>QM =:Rf 5A> <HHEBG@ MHP>KL P>K> >O>GMN:EER K>FHO>= :G= MA> PHKDL P>K>
<HFIE>M>= ;R hmrhh HG ih .:R jhhmf

jfmq ~Rz >G@:@>= BML M>KF <HGMK:<MHK MH
;K>:D NI MA> <>GMK:E =BOB=>Kf 5A> PHKD
<HFF>G<>= :M hirjh :M MA> >QM>G=>= BLE:G=
?KHF MA> =HPG K:FI H? MA> >:LM;HNG= ?ERHO>K
:M 1KBG<> {=P:K= 3H:= {:LM bG>:K BML CNG<MBHG
PBMA ,BG@ 5:B 4MK>>Mcd :G= :M hirlm :G= hkrhh
:M MPH L>@F>GMLd khF >:<Ad H? MA> <>GMK:E
=BOB=>Kf ~HP>O>Kd PHKDL P>K> LNLI>G=>= BG
MA> FHKGBG@ H? ih .:R jhhm MH :EEHP MK:??B<
MH K>LNF> ;>?HK> MA> FHKGBG@ I>:Df 8HKDL
?HK MA> MPH L>@F>GML H? MA> <>GMK:E =BOB=>K
P>K> HGER <HFIE>M>= :M ikrhh :G= inrhh HG
ih .:R jhhm :EEHPBG@ MA> <HGMK:e?EHP
:KK:G@>F>GML MH ;> BFIE>F>GM>= :M inrkhf

jfnh * G K > LI>< M H ? B G ?H KF: M B HG
=BLL>FBG:MBHGd 5z :G= 113x BLLN>= lm IK>LL
K>E>:L>Lg:=OB<> HG MA> MK:??B< LBMN:MBHGf 3:=BH
:GGHNG<>F>GML P>K>F:=> MH :E>KM :N=B>G<>L
H? MA> <HG@>LMBHG :G= :EM>KG:MBO> KHNM>Lf 5z
:ELH K>JN>LM>= y:;E> 57 MH ;KH:=<:LM MA>
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JScVbfRdZ_^c

r.6.:*4

jfnk 5A> H??B<>KL BGOHEO>= BG MA> BG<B=>GM F:BGER ?H<NL>= HG MA>BK :K>:L H?
K>LIHGLB;BEBMR PBMAHNM : ?NEE :IIK><B:MBHG H? MA> MK:??B< BFI:<ML H? MA> BG<B=>GMf
5A>K> BL : G>>= ?HK :G HO>KOB>P :G= MH >GLNK> >??B<B>GM BGMK:e=>I:KMF>GM:E :G=
BGM>Ke=>I:KMF>GM:E <HFFNGB<:MBHGd LH MA:M MA> L>GBHK F:G:@>F>GM :G= K>E>O:GM
=>I:KMF>GML <:G PHKD MH@>MA>K MH LAHKM>G MA> K>LIHGL> MBF> ?HK K>F>=B:E PHKDLf

jfnl 5A> 1HEB<> :G= 5z A:= F:=> >??HKML MH =BLL>FBG:M> MA> BG?HKF:MBHG MH
MA> IN;EB<f ~HP>O>Kd MA> <HFFNM>KL =B= GHM K><>BO> MA> <HFIE>M> F>LL:@>
MBF>HNLERd :G= MA> <HGM>GM H? MA> F>LL:@>L <HNE= ;> F:=> <E>:K>K :G= FHK>
LI><B?B<f

l:0@4. {<:..< t6,2-.6<

jfnm xz <HNE= A:O> ;>>G GHMB?B>= >:KEB>K @BO>G MA:M BM P:L K>IHKM>= :G=
LN;L>JN>GMER <HG?BKF>= :L :G BG<B=>GM BGOHEOBG@ =:G@>KHNLgEHHL> L<:??HE=BG@f

jfnn 5A> BG<B=>GM <HNE= A:O> ;>>G :OHB=>= A:= IKHFIM :<MBHG ;>>G M:D>G
;R MA> HPG>K H? MA> LB@G;H:K=f

~*<.:477 z7*- t6,2-.6<

jfno 8> GHM> MA:M LHF> =>I:KMF>GML LN<A :L MA> 1HEB<> :G= |4z K>:<M>=
O>KR IKHFIMER MH MA> BG<B=>GMf ~HP>O>Kd MA> :KKBO:E MBF> H? MA> MPH @K:; EHKKB>L
H? ~RzaL M>KF <HGMK:<MHK ?HK K>FHO:E H? MA> IB><>L H? L:PG MK>> MKNGD :G= |{~zaL
LMK>>M P:LABG@ O>AB<E> ?HK P:LABG@ MA> <:KKB:@>P:R <HNE= A:O> ;>>G BFIKHO>=f

jfnp ~Rz FB@AM GHM A:O> G>>=>= -y4zaL :LLBLM:G<> B? BML M>KF <HGMK:<MHK
P>K> >JNBII>= PBMA :==BMBHG:E HK FHK> IHP>K?NE <A:BG L:PLf ~>G<> BM F:R ;>
NL>?NE B? MA> LI><B?B<:MBHGL H? MA> M>KF <HGMK:<M <HNE= ;> K>OB>P>= MH L>> B? MABL
<HNE= ;> BFIKHO>=f

y:26,. p-?*:- z7*- p*;< t6,2-.6<

jfnq w?M>K MA> :KKBO:E H? |4z :G= MA> <HK=HGBG@ H?? H? MA> L<>G>d MA>K> P:L
GHMABG@ :GRHG> <HNE= =H >O>G B? MA>R A:= :KKBO>= HG LBM>f ~HP>O>Kd MA> 1HEB<>
<HNE= A:O> GHMB?B>= xz >:KEB>K LH MA:M MA> MK:O>EEBG@ MBF> H? xz LM:?? MH MA> L<>G>
<HNE= M:D> IE:<> BG I:K:EE>E PA>G |4z P:L <:KKRBG@ HNM MA> K>L<N> PHKDf

jfoh 8ABELM BM BL DGHPG MA:M MA> ?:EE>G L<:??HE=BG@ BL : F:MM>K MA:M A:L MH ;>
:MM>G=>= MH ;R xzd MA>K> :II>:KL MH ;> <HG?NLBHG :L MH PAH LAHNE= ;> <:EEBG@
MA> =>I:KMF>GMf *M BL NG=>KLM:G=:;E> MA:M IHEB<> H??B<>KL HG LBM> PHNE= GHM A:O>
MA> MBF> MH F:D> MA> G><>LL:KR <:EELf ~>G<> MA> <:EEL A:O> MH ;> F:=> ?KHF
:G H??eLBM> LNIIHKM H??B<>f 1HLLB;ER :L : K>LNEM H? MA> HO>KPA>EFBG@ GNF;>KL H?
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JScVbfRdZ_^c

r.6.:*4

jfnk 5A> H??B<>KL BGOHEO>= BG MA> BG<B=>GM F:BGER ?H<NL>= HG MA>BK :K>:L H?
K>LIHGLB;BEBMR PBMAHNM : ?NEE :IIK><B:MBHG H? MA> MK:??B< BFI:<ML H? MA> BG<B=>GMf
5A>K> BL : G>>= ?HK :G HO>KOB>P :G= MH >GLNK> >??B<B>GM BGMK:e=>I:KMF>GM:E :G=
BGM>Ke=>I:KMF>GM:E <HFFNGB<:MBHGd LH MA:M MA> L>GBHK F:G:@>F>GM :G= K>E>O:GM
=>I:KMF>GML <:G PHKD MH@>MA>K MH LAHKM>G MA> K>LIHGL> MBF> ?HK K>F>=B:E PHKDLf

jfnl 5A> 1HEB<> :G= 5z A:= F:=> >??HKML MH =BLL>FBG:M> MA> BG?HKF:MBHG MH
MA> IN;EB<f ~HP>O>Kd MA> <HFFNM>KL =B= GHM K><>BO> MA> <HFIE>M> F>LL:@>
MBF>HNLERd :G= MA> <HGM>GM H? MA> F>LL:@>L <HNE= ;> F:=> <E>:K>K :G= FHK>
LI><B?B<f

l:0@4. {<:..< t6,2-.6<

jfnm xz <HNE= A:O> ;>>G GHMB?B>= >:KEB>K @BO>G MA:M BM P:L K>IHKM>= :G=
LN;L>JN>GMER <HG?BKF>= :L :G BG<B=>GM BGOHEOBG@ =:G@>KHNLgEHHL> L<:??HE=BG@f

jfnn 5A> BG<B=>GM <HNE= A:O> ;>>G :OHB=>= A:= IKHFIM :<MBHG ;>>G M:D>G
;R MA> HPG>K H? MA> LB@G;H:K=f

~*<.:477 z7*- t6,2-.6<

jfno 8> GHM> MA:M LHF> =>I:KMF>GML LN<A :L MA> 1HEB<> :G= |4z K>:<M>=
O>KR IKHFIMER MH MA> BG<B=>GMf ~HP>O>Kd MA> :KKBO:E MBF> H? MA> MPH @K:; EHKKB>L
H? ~RzaL M>KF <HGMK:<MHK ?HK K>FHO:E H? MA> IB><>L H? L:PG MK>> MKNGD :G= |{~zaL
LMK>>M P:LABG@ O>AB<E> ?HK P:LABG@ MA> <:KKB:@>P:R <HNE= A:O> ;>>G BFIKHO>=f

jfnp ~Rz FB@AM GHM A:O> G>>=>= -y4zaL :LLBLM:G<> B? BML M>KF <HGMK:<MHK
P>K> >JNBII>= PBMA :==BMBHG:E HK FHK> IHP>K?NE <A:BG L:PLf ~>G<> BM F:R ;>
NL>?NE B? MA> LI><B?B<:MBHGL H? MA> M>KF <HGMK:<M <HNE= ;> K>OB>P>= MH L>> B? MABL
<HNE= ;> BFIKHO>=f

y:26,. p-?*:- z7*- p*;< t6,2-.6<

jfnq w?M>K MA> :KKBO:E H? |4z :G= MA> <HK=HGBG@ H?? H? MA> L<>G>d MA>K> P:L
GHMABG@ :GRHG> <HNE= =H >O>G B? MA>R A:= :KKBO>= HG LBM>f ~HP>O>Kd MA> 1HEB<>
<HNE= A:O> GHMB?B>= xz >:KEB>K LH MA:M MA> MK:O>EEBG@ MBF> H? xz LM:?? MH MA> L<>G>
<HNE= M:D> IE:<> BG I:K:EE>E PA>G |4z P:L <:KKRBG@ HNM MA> K>L<N> PHKDf

jfoh 8ABELM BM BL DGHPG MA:M MA> ?:EE>G L<:??HE=BG@ BL : F:MM>K MA:M A:L MH ;>
:MM>G=>= MH ;R xzd MA>K> :II>:KL MH ;> <HG?NLBHG :L MH PAH LAHNE= ;> <:EEBG@
MA> =>I:KMF>GMf *M BL NG=>KLM:G=:;E> MA:M IHEB<> H??B<>KL HG LBM> PHNE= GHM A:O>
MA> MBF> MH F:D> MA> G><>LL:KR <:EELf ~>G<> MA> <:EEL A:O> MH ;> F:=> ?KHF
:G H??eLBM> LNIIHKM H??B<>f 1HLLB;ER :L : K>LNEM H? MA> HO>KPA>EFBG@ GNF;>KL H?



BG<B=>GML :M MA> MBF> :G= MA>K>?HK> MA> LMK>M<A>= K>LHNK<>Ld MA> F:MM>K P:L HGER
:MM>G=>= MH ;R MA> ,HPEHHG 3yyy :M ilrlh PA>G MA>R K:G@ NI xz :G= E:M>K
*yy K>IHKMBG@ MA> 1KBG<> {=P:K= 3H:= {:LM *G<B=>GM :L P>EE :L MPH HMA>K BG<B=>GML
K>JNBKBG@ xzaL LNIIHKMf

jfoi 8ABELM *yy P:L GHMd LMKB<MER LI>:DBG@d K>LIHGLB;E> ?HK BGM>Ke=>I:KMF>GM:E
<HFFNGB<:MBHG =NKBG@ >F>K@>G<B>Ld *yy :MM>G=>= MH MA> K>JN>LM PBMAHNM =>E:R
:G= F:=> MA> G><>LL:KR <HGM:<ML PBMA MA> LN;C><M H??B<>K H? xzf

jfoj 5A>K> P:L HGER HG> <HFFNGB<:MBHG OB: MA> M>E>IAHG> ;>MP>>G MA>
H??B<>K =>IEHR>= ;R xz MH MA> L<>G> :G= ABL L>GBHKf *M P:L : =:R PA>G xz A:=
ik BG<B=>GML MH :MM>G= MH BG ,HPEHHG :G= K>LHNK<>L P>K> LMK>M<A>=f ~HP>O>K
@BO>G MA:M MABL P:L <E>:KER : F:CHK BG<B=>GMd MA> BGM>KG:E EBG> H? <HFFNGB<:MBHG
MH FHK> L>GBHK LM:?? P:L GHM MBF>ER :<MBO:M>= PBMABG xzf 5ABL K>LNEM>= BG BGLN??B<B>GM
L>GBHK E>O>E LNI>KOBLBHG =>IEHR>= ;R xz ?HK MA> :<<B=>GM NGMBE :?M>K iprkhf

jfok ~:OBG@ L:B= MA:Md BM BL MH ;> GHM>= MA:M xz BG?HKF>= NL MA:M >O>G B? L>GBHK
E>O>E LM:?? H? xz A:= :MM>G=>= MH MA> L<>G> >:KEB>Kd MA>K> P:L GHMABG@ MA:M <HNE=
A:O> ;>>G =HG> MH K>FHO> HK L><NK> MA> <HHEBG@ MHP>KL :M MA> :=C:<>GM ;NBE=BG@
:G= MA> EHHL> L<:??HE=BG@ :M MA> KHH? NGMBE MA> MPH LF:EE <K:G>L :G= MA> HG> E:K@>
<K:G> :KKBO>=f 5A> E:K@> <K:G>d P> P>K> MHE=d <HNE= GHM ;> MK:GLIHKM>= HG KH:=L
NGE>LL PBMA : I>KFBM :G= A>G<> HG> G>>=>= MH P:BM MBEE FB=GB@AM HK K>JN>LM 1HEB<>
>L<HKM @BO>G BML =BF>GLBHGLf
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jfol *? MA:M BL MA> <:L>d F>:LNK>L FNLM ;> BG IE:<> MH :==K>LL NK@>GM K><HO>KR
F>:LNK>L MA:M F:R ;> G>>=>= MH K>FHO> HK L><NK> EHHL> L<:??HE=BG@Lf 5ABL BL
>LI><B:EER LHd B? ?HK PA:M>O>K K>:LHGLd MA> L<:??HE=BG@ <HNE= GHM ;> L><NK>= JNB<DER
?KHF MA> BGLB=> PBMAHNM MA> A>EI H? : E:K@> <K:G>f *M PHNE= <E>:KER ;> NG:<<>IM:;E>
B? :GR EHHL> L<:??HE=BG@ IHLBG@ : L:?>MR A:S:K= :G= <:NLBG@ KH:= <EHLNK> <HNE=
GHM ;> L><NK>= ;><:NL> MA> <K:G> <HNE= HGER ;> =>EBO>K>= MH MA> L<>G> >BMA>K
:?M>K FB=GB@AM HK :EM>KG:MBO>ER PBMA 1HEB<> >L<HKMf

jfom 5A>K> A:= ;>>G GH K>:EBLMB< >LMBF:M> H? MA> <HFIE>MBHG H? MA> K>F>=B:E
PHKDL IKHOB=>= ;R xz ?HK {5yy MH K>IHKM MA> IN;EB< NGMBE :M GB@AMf 5A> K>:LHG BL
MA:M PABELM MA> =NK:MBHG H? MA> PHKDL <HNE= ;> >LMBF:M>=d MA> LM:KMBG@ MBF>d PAB<A
P:L =>I>G=>GM HG MA> :O:BE:;BEBMR H? MA> <K:G>Ld <HNE= GHM ;> <HG?BKF>= >:KEB>Kf
wG >:KER >LMBF:M> H? MA> MBF> :L MH PA>G MA> KH:= PHNE= K>F:BG <EHL>= PHNE=
;> NL>?NE BG?HKF:MBHG ?HK MA> IN;EB<f *? BM P>K> DGHPG MA:M MA> KH:= <HNE= GHM
;> ?NEER K>HI>G>= ;>?HK> MA> I>:D AHNKLd HMA>K F>:LNK>Ld PAB<A PHNE= GHM
K>FHO> MA> <HG@>LMBHG ;NM FB@AM A:O> :EE>OB:M>= BML >??><MLd <HNE= ;> =>OBL>=f

jfon 8ABELM BM BL I>K?><MER NG=>KLM:G=:;E>d BM LAHNE= ;> GHM>= MA:M MA> <AHB<>
H? MA> =KBO>KL PAH =B= GHM PBLA MH @H HG :EM>KG:MBO> KHNM>L ;NM BGLBLM>= HG LM:RBG@
BG MA> JN>N>L :G= I:LL>G@>KL PAH =B= GHM :@K>> MH MA> ;NL @HBG@ HG : =BO>KM>=
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BG<B=>GML :M MA> MBF> :G= MA>K>?HK> MA> LMK>M<A>= K>LHNK<>Ld MA> F:MM>K P:L HGER
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K>JNBKBG@ xzaL LNIIHKMf
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<HFFNGB<:MBHG =NKBG@ >F>K@>G<B>Ld *yy :MM>G=>= MH MA> K>JN>LM PBMAHNM =>E:R
:G= F:=> MA> G><>LL:KR <HGM:<ML PBMA MA> LN;C><M H??B<>K H? xzf

jfoj 5A>K> P:L HGER HG> <HFFNGB<:MBHG OB: MA> M>E>IAHG> ;>MP>>G MA>
H??B<>K =>IEHR>= ;R xz MH MA> L<>G> :G= ABL L>GBHKf *M P:L : =:R PA>G xz A:=
ik BG<B=>GML MH :MM>G= MH BG ,HPEHHG :G= K>LHNK<>L P>K> LMK>M<A>=f ~HP>O>K
@BO>G MA:M MABL P:L <E>:KER : F:CHK BG<B=>GMd MA> BGM>KG:E EBG> H? <HFFNGB<:MBHG
MH FHK> L>GBHK LM:?? P:L GHM MBF>ER :<MBO:M>= PBMABG xzf 5ABL K>LNEM>= BG BGLN??B<B>GM
L>GBHK E>O>E LNI>KOBLBHG =>IEHR>= ;R xz ?HK MA> :<<B=>GM NGMBE :?M>K iprkhf

jfok ~:OBG@ L:B= MA:Md BM BL MH ;> GHM>= MA:M xz BG?HKF>= NL MA:M >O>G B? L>GBHK
E>O>E LM:?? H? xz A:= :MM>G=>= MH MA> L<>G> >:KEB>Kd MA>K> P:L GHMABG@ MA:M <HNE=
A:O> ;>>G =HG> MH K>FHO> HK L><NK> MA> <HHEBG@ MHP>KL :M MA> :=C:<>GM ;NBE=BG@
:G= MA> EHHL> L<:??HE=BG@ :M MA> KHH? NGMBE MA> MPH LF:EE <K:G>L :G= MA> HG> E:K@>
<K:G> :KKBO>=f 5A> E:K@> <K:G>d P> P>K> MHE=d <HNE= GHM ;> MK:GLIHKM>= HG KH:=L
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>L<HKM @BO>G BML =BF>GLBHGLf

AYR`dVb 8 NYV G^TZUV^dc _^ ? IRi 866;
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jfol *? MA:M BL MA> <:L>d F>:LNK>L FNLM ;> BG IE:<> MH :==K>LL NK@>GM K><HO>KR
F>:LNK>L MA:M F:R ;> G>>=>= MH K>FHO> HK L><NK> EHHL> L<:??HE=BG@Lf 5ABL BL
>LI><B:EER LHd B? ?HK PA:M>O>K K>:LHGLd MA> L<:??HE=BG@ <HNE= GHM ;> L><NK>= JNB<DER
?KHF MA> BGLB=> PBMAHNM MA> A>EI H? : E:K@> <K:G>f *M PHNE= <E>:KER ;> NG:<<>IM:;E>
B? :GR EHHL> L<:??HE=BG@ IHLBG@ : L:?>MR A:S:K= :G= <:NLBG@ KH:= <EHLNK> <HNE=
GHM ;> L><NK>= ;><:NL> MA> <K:G> <HNE= HGER ;> =>EBO>K>= MH MA> L<>G> >BMA>K
:?M>K FB=GB@AM HK :EM>KG:MBO>ER PBMA 1HEB<> >L<HKMf

jfom 5A>K> A:= ;>>G GH K>:EBLMB< >LMBF:M> H? MA> <HFIE>MBHG H? MA> K>F>=B:E
PHKDL IKHOB=>= ;R xz ?HK {5yy MH K>IHKM MA> IN;EB< NGMBE :M GB@AMf 5A> K>:LHG BL
MA:M PABELM MA> =NK:MBHG H? MA> PHKDL <HNE= ;> >LMBF:M>=d MA> LM:KMBG@ MBF>d PAB<A
P:L =>I>G=>GM HG MA> :O:BE:;BEBMR H? MA> <K:G>Ld <HNE= GHM ;> <HG?BKF>= >:KEB>Kf
wG >:KER >LMBF:M> H? MA> MBF> :L MH PA>G MA> KH:= PHNE= K>F:BG <EHL>= PHNE=
;> NL>?NE BG?HKF:MBHG ?HK MA> IN;EB<f *? BM P>K> DGHPG MA:M MA> KH:= <HNE= GHM
;> ?NEER K>HI>G>= ;>?HK> MA> I>:D AHNKLd HMA>K F>:LNK>Ld PAB<A PHNE= GHM
K>FHO> MA> <HG@>LMBHG ;NM FB@AM A:O> :EE>OB:M>= BML >??><MLd <HNE= ;> =>OBL>=f

jfon 8ABELM BM BL I>K?><MER NG=>KLM:G=:;E>d BM LAHNE= ;> GHM>= MA:M MA> <AHB<>
H? MA> =KBO>KL PAH =B= GHM PBLA MH @H HG :EM>KG:MBO> KHNM>L ;NM BGLBLM>= HG LM:RBG@
BG MA> JN>N>L :G= I:LL>G@>KL PAH =B= GHM :@K>> MH MA> ;NL @HBG@ HG : =BO>KM>=
KHNM>d A:= K>G=>K>= MA> K><HO>KR F>:LNK>L FHK> =B??B<NEMf
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G^db_UeTdZ_^

kfi {??><MBO> <KBLBL F:G:@>F>GM K>JNBK>L :=>JN:M> <HGMBG@>G<R IE:GGBG@d
IKHFIM :G= :<<NK:M> :LL>LLF>GM H? MA> LBMN:MBHG :G= >??B<B>GM K>LIHGL> :G=
K>F>=B:MBHGf

kfj 8> GHM> MA:M MA> }HO>KGF>GM A:L BG IE:<> : _5AK>> 5B>K_ {F>K@>G<R
3>LIHGL> 4RLM>F b{34c MH A:G=E> >F>K@>G<R LBMN:MBHGL MA:M MAK>:M>G EB?>d IKHI>KMR
:G= IN;EB< L><NKBMRf 8ABE> MA> 4RLM>F @H>L ;>RHG= MA> L<HI> H? MA> 5:LD |HK<>d
BM LA>=L EB@AM HG MA> IABEHLHIAR :G= FH=NL HI>K:G=B H? MA> <KBLBL F:G:@>F>GM
:KK:G@>F>GML :=HIM>= ;R MA> }HO>KGF>GMf

kfk w?M>K >Q:FBGBG@ MA> }HO>KGF>GMePB=> LRLM>Fd P> ?H<NL HG >F>K@>G<R
A:G=EBG@ :KK:G@>F>GML ?HK BG<B=>GML PBMA LN;LM:GMB:E MK:??B< BFI:<M :G= K><HFF>G=
BFIKHO>F>GM F>:LNK>L MH MA> <NKK>GM IK:<MB<>Lf

p5.:0.6,@ z.;876;. {@;<.5

kfl 8> NG=>KLM:G= MA:M {34 BL =>O>EHI>= PBMA MA> H;C><MBO> H? D>>IBG@
>F>K@>G<R <HFF:G= :G= <HFFNGB<:MBHG LRLM>FL :L LBFIE> :L IHLLB;E> PBMA
FBGBFNF E:R>KL H? <HFF:G= :G= <HGMKHEf

8LESVIT 0
AbZcZc IR^RXV]V^d IVTYR^Zc]

jfoo }BO>G MA> MBF> G>>=>= MH IK>I:K> ?HK MA> <HGMK:e?EHP :KK:G@>F>GMLd
LN<A : =BO>KLBHG F>:LNK> P:L GHM : LHENMBHG MA:M PHNE= A:O> K>FHO>= HK :EE>OB:M>=
MA> <HG@>LMBHG >O>G B? MA> =><BLBHG MH :=HIM MABL F>:LNK> P:L F:=> >:KEB>Kf
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kfj 8> GHM> MA:M MA> }HO>KGF>GM A:L BG IE:<> : _5AK>> 5B>K_ {F>K@>G<R
3>LIHGL> 4RLM>F b{34c MH A:G=E> >F>K@>G<R LBMN:MBHGL MA:M MAK>:M>G EB?>d IKHI>KMR
:G= IN;EB< L><NKBMRf 8ABE> MA> 4RLM>F @H>L ;>RHG= MA> L<HI> H? MA> 5:LD |HK<>d
BM LA>=L EB@AM HG MA> IABEHLHIAR :G= FH=NL HI>K:G=B H? MA> <KBLBL F:G:@>F>GM
:KK:G@>F>GML :=HIM>= ;R MA> }HO>KGF>GMf

kfk w?M>K >Q:FBGBG@ MA> }HO>KGF>GMePB=> LRLM>Fd P> ?H<NL HG >F>K@>G<R
A:G=EBG@ :KK:G@>F>GML ?HK BG<B=>GML PBMA LN;LM:GMB:E MK:??B< BFI:<M :G= K><HFF>G=
BFIKHO>F>GM F>:LNK>L MH MA> <NKK>GM IK:<MB<>Lf

p5.:0.6,@ z.;876;. {@;<.5

kfl 8> NG=>KLM:G= MA:M {34 BL =>O>EHI>= PBMA MA> H;C><MBO> H? D>>IBG@
>F>K@>G<R <HFF:G= :G= <HFFNGB<:MBHG LRLM>FL :L LBFIE> :L IHLLB;E> PBMA
FBGBFNF E:R>KL H? <HFF:G= :G= <HGMKHEf

8LESVIT 0
AbZcZc IR^RXV]V^d IVTYR^Zc]

jfoo }BO>G MA> MBF> G>>=>= MH IK>I:K> ?HK MA> <HGMK:e?EHP :KK:G@>F>GMLd
LN<A : =BO>KLBHG F>:LNK> P:L GHM : LHENMBHG MA:M PHNE= A:O> K>FHO>= HK :EE>OB:M>=
MA> <HG@>LMBHG >O>G B? MA> =><BLBHG MH :=HIM MABL F>:LNK> P:L F:=> >:KEB>Kf
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9< 9=

5A> :<MBO:MBHG I:K:F>M>KL :G= FH=> H? K>LIHGL> NG=>K {34 :K> :M |B@NK> kfif

j 5A> {F>K@>G<R 4NIIHKM 6GBM BL >LM:;EBLA>= PBMABG MA> 4><NKBMR xNK>:N BG iqqn MH <HHK=BG:M> MA> :<MBOBMB>L H? 4><NKBMR xNK>:N
zNMR 0??B<>KL PAH :K> MA> ?BKLM IHBGML H? <HGM:<M BG MA> xNK>:N ?HK >F>K@>G<R F:MM>KLf

5A> ?EHP <A:KM HG @K:=N:M>= K>LIHGL> MH >F>K@>G<B>L BL :M |B@NK> kfjf

|B@NK> kfi

z>I:KMF>GML

w|yz w@KB<NEMNK>d |BLA>KB>L :G=
yHGL>KO:MBHG z>I:KMF>GM

w.4 wNQBEB:KR .>=B<:E 4>KOB<>

xz xNBE=BG@L z>I:KMF>GM

ywz yBOBE wOB:MBHG z>I:KMF>GM

yw4 yBOBE wB= 4>KOB<>

z~ z>I:KMF>GM H? ~>:EMA

{.x {=N<:MBHG :G= .:GIHP>K
xNK>:N

{1z {GOBKHGF>GM:E 1KHM><MBHG
z>I:KMF>GM

|{~z |HH= :G= {GOBKHGF>GM:E
~R@B>G> z>I:KMF>GM

|4z |BK> 4>KOB<>L z>I:KMF>GM

}|4 }HO>KGF>GM |ERBG@ 4>KOB<>

}- }HO>KGF>GM -:;HK:MHKR

}-z }HO>KGF>GM -H@BLMB<L
z>I:KMF>GM

~w ~HLIBM:E wNMAHKBMR

~wz ~HF> w??:BKL z>I:KMF>GM

~z ~HNLBG@ z>I:KMF>GM

~,0 ~HG@ ,HG@ 0;L>KO:MHKR

~,1| ~HG@ ,HG@ 1HEB<> |HK<>

*4z *G?HKF:MBHG 4>KOB<>L
z>I:KMF>GM

-y4z ->BLNK> :G= yNEMNK:E 4>KOB<>L
z>I:KMF>GM

.z .:KBG> z>I:KMF>GM

5z 5K:GLIHKM z>I:KMF>GM

4x 4><NKBMR xNK>:N

48z 4H<B:E 8>E?:K> z>I:KMF>GM

yHFFBMM>>L

w4y wOB:MBHG 4><NKBMR yHFFBMM>>

y{4y yAB>? {Q><NMBO> 4><NKBMR
yHFFBMM>>

|yy |HH= yHGMKHE yHFFBMM>>

*1y *G?HKF:MBHG 1HEB<R yHFFBMM>>

+{18yy +HBGM {F>K@>G<R 1N;EB< 8HKDL
yHHK=BG:MBG@ yHFFBMM>>

0zy 0BE zBLMKB;NMBHG yHFFBMM>>

4yy 4><NKBMR yHGMKHE yHFFBMM>>

0MA>KL

y*y yHF;BG>= *G?HKF:MBHG
y>GMK>

{.4y {F>K@>G<R .HGBMHKBG@ :G=
4NIIHKM y>GMK>

|4yy |BK> 4>KOB<>L yHFFNGB<:MBHG
y>GMK>

1~2yyy 1HEB<> ~>:=JN:KM>KL
yHFF:G= :G= yHGMKHE
y>GMK>

3yyy 3>@BHG:E yHFF:G= :G=
yHGMKHE y>GMK>

4xz0g{46 4><NKBMR xNK>:N zNMR
0??B<>Kg{F>K@>G<R 4NIIHKM
6GBM

|B@NK> kfj

wG BG<B=>GM MA:M <:G ;> A:G=E>= PBMABG
=>I:KMF>GM:E <:I:;BEBMB>Lf

5A> >F>K@>G<R L>KOB<>Ld LN<A :L MA>
1HE B<> :G= MA> | B K> 4>KO B<>L
z>I:KMF>GMd HI>K:M> >GMBK>ER NG=>K MA>
=BK><MBHGd FHGBMHKBG@ :G= LNIIHKM H?
MA>BK HPG <HFF:G=Lf

5B>K i

5A> L<:E> H? MA> BG<B=>GM BL EBD>ER MH @KHP
BG M>KFL H? MAK>:ML MH EB?>d IKHI>KMR :G=
L><NKBMR d :G= : FHK> <HFIE>Q
>F>K@>G<R K>LIHGL> HI>K:MBHG F:R
;> K>JNBK>=f

}HO>KGF>GM 4><K>M:KB:M PBEE <EHL>ER
FHGBMHK MA> NG?HE=BG@ H? BG<B=>GML
MAKHN@A MA> {F>K@>G<R 4NIIHKM 6GBMjf

5B>K j

w F:CHK BG<B=>GM BGOHEOBG@ PB=>LIK>:=
MAK>:ML MH EB?>d IKHI>KMR :G= L><NKBMR :G=
PA>K> >QM>GL BO> }HO>KGF>GM
>F>K@>G<R K>LIHGL> HI>K:MBHGL :K>
K>JNBK>=f

5A> {F>K@>G<R .HGBMHKBG@ :G= 4NIIHKM
y>GMK> PBEE ;> :<MBO:M>= NIHG MA>
=BK><MBHG H? MA> 4><K>M:KR ?HK 4><NKBMR HK
: =>LB@G:M>= L>GBHK 4><NKBMR xNK>:N
H??B<B:Ef 0MA>K AB@Ae E>O>E L><NKBMR
<HFFBMM>>L F:R ;> <HGO>G>=f

5B>K k
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4xz0g{46 4><NKBMR xNK>:N zNMR
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6GBM

|B@NK> kfj

wG BG<B=>GM MA:M <:G ;> A:G=E>= PBMABG
=>I:KMF>GM:E <:I:;BEBMB>Lf

5A> >F>K@>G<R L>KOB<>Ld LN<A :L MA>
1HE B<> :G= MA> | B K> 4>KO B<>L
z>I:KMF>GMd HI>K:M> >GMBK>ER NG=>K MA>
=BK><MBHGd FHGBMHKBG@ :G= LNIIHKM H?
MA>BK HPG <HFF:G=Lf

5B>K i

5A> L<:E> H? MA> BG<B=>GM BL EBD>ER MH @KHP
BG M>KFL H? MAK>:ML MH EB?>d IKHI>KMR :G=
L><NKBMR d :G= : FHK> <HFIE>Q
>F>K@>G<R K>LIHGL> HI>K:MBHG F:R
;> K>JNBK>=f

}HO>KGF>GM 4><K>M:KB:M PBEE <EHL>ER
FHGBMHK MA> NG?HE=BG@ H? BG<B=>GML
MAKHN@A MA> {F>K@>G<R 4NIIHKM 6GBMjf

5B>K j

w F:CHK BG<B=>GM BGOHEOBG@ PB=>LIK>:=
MAK>:ML MH EB?>d IKHI>KMR :G= L><NKBMR :G=
PA>K> >QM>GL BO> }HO>KGF>GM
>F>K@>G<R K>LIHGL> HI>K:MBHGL :K>
K>JNBK>=f

5A> {F>K@>G<R .HGBMHKBG@ :G= 4NIIHKM
y>GMK> PBEE ;> :<MBO:M>= NIHG MA>
=BK><MBHG H? MA> 4><K>M:KR ?HK 4><NKBMR HK
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H??B<B:Ef 0MA>K AB@Ae E>O>E L><NKBMR
<HFFBMM>>L F:R ;> <HGO>G>=f
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kfm 5A> {F>K@>G<R .HGBMHKBG@ :G= 4NIIHKM y>GMK> b{.4yc :<MBO:M>= NG=>K
MA> 5B>K k 3>LIHGL> BL EH<:M>= BG MA> y>GMK:E }HO>KGF>GM 0??B<>Lf

kfn {.4y PHKDL <EHL>ER PBMA HMA>K <HHK=BG:MBHG <>GMK>L HG BLLN>L PAB<A
K>JNBK> }HO>KGF>GMePB=> :MM>GMBHGs PBMA MA> *G?HKF:MBHG 4>KOB<>L z>I:KMF>GM
HG F:MM>KL MA:M A:O> IN;EB< K>E:MBHGL :G= F>=B: BFIEB<:MBHGLs :G= PBMA MA> ~HF>
w??:BKL z>I:KMF>GM HG MA> <HHK=BG:MBHG H? >F>K@>G<R K>EB>? >??HKMLd PBMA I:KMB<NE:K
K>@:K= MH ?:<BEBM:MBG@ OB<MBFLa :<<>LL MH <HFIK>A>GLBO> :LLBLM:G<> ;R =B??>K>GM
}HO>KGF>GM =>I:KMF>GMLf

kfo 8ABE> {.4y IKHOB=>L MA> HO>K:EE FHGBMHKBG@ <:I:;BEBMRd :EE =>I:KMF>GML
BGOHEO>= BG >F>K@>G<R K>LIHGL> A:O> MA>BK IK>L<KB;>= KHE>L =NKBG@ >F>K@>G<B>Lf
5A>R IKHOB=> FHGBMHKBG@d LNIIHKM :G= <HHK=BG:MBHG BG MA>BK HPG :K>:L H?
K>LIHGLB;BEBMR ;R HI>K:MBG@ H??eLBM> >F>K@>G<R <HHK=BG:MBHG <>GMK>Lf 5A> {F>K@>G<R
5K:GLIHKM yHHK=BG:MBHG y>GMK> b{5yyc BL HG> H? LN<A >F>K@>G<R <HHK=BG:MBHG
<>GMK>L bFHK> =>M:BEL BG I:K:@K:IAL kfil MH kfjhcf

kfp -B:BLHG H??B<>KL ?KHF BGOHEO>= ;NK>:NQ :G= =>I:KMF>GMLd BG<EN=BG@ MA>
5K:GLIHKM z>I:KMF>GM b5zcd F:R :ELH ;> <:EE>= BGMH {.4y MH :<M :L >QI>KM :=OBL>KL
HG BLLN>L PBMABG MA>BK :K>:L H? DGHPE>=@>f

p5.:0.6,@ s*6-4260 l::*60.5.6<; /7: t6-2>2-=*4 o.8*:<5.6<;

kfq 8> GHM> MA:M :I:KM ?KHF MA> }HO>KGF>GMePB=> {34 MA:M <:M>KL ?HK F:CHK
>F>K@>G<B>L PAB<A MAK>:M>G EB?>d IKHI>KMR :G= L><NKBMRd LHF> =>I:KMF>GML A:O>
MA>BK HPG >F>K@>G<R A:G=EBG@ :KK:G@>F>GML MA:M :K> FH=>EE>= HG {34f
z>I>G=BG@ HG MA> =B??>K>GM IK:<MB<>L :=HIM>= ;R MA> =>I:KMF>GMLd LN<A LM:G=BG@
HK=>KL =>?BG> >F>K@>G<R LBMN:MBHGLs L>M HNM I:K:F>M>KL :G= IKH<>=NK>L ?HK
:E>KMBG@ MA> L>GBHK F:G:@>F>GMs :G= HNMEBG> <HGMBG@>G<R IE:GL :G= :<MBHG
<A><DEBLMLf

L_\V _W dYV NbR^c`_bd BV`Rbd]V^d Z^ FR^U\Z^X NbR^c`_bd
C]VbXV^TZVc

p5.:0.6,@ |:*6;87:< l::*60.5.6<;

kfih 8> A:O> >Q:FBG>= BG =>M:BE MA> LM:G=BG@ HK=>KL :=HIM>= ;R 5z BG
A:G=EBG@ MK:GLIHKM BG<B=>GMLf

kfii 6G=>K MA> <NKK>GM :KK:G@>F>GMLd MA>K> :K> ?HNK F:BG MRI>L H? MK:GLIHKM
>F>K@>G<B>L e

b:c xk~*|kv ns}k}~o| owo|qoxmso} EBD> K:BGLMHKFLd MKHIB<:E <R<EHG>L :G=
E:G=LEBILs

b;c z*lvsm ~|kx}zy|~ owo|qoxmso} MA:M BGOHEO> F:CHK :G= PB=>LIK>:=
=BLKNIMBHGL HK ;K>:D=HPG H? IN;EB< MK:GLIHKM L>KOB<>Ls
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9> 9?

kfm 5A> {F>K@>G<R .HGBMHKBG@ :G= 4NIIHKM y>GMK> b{.4yc :<MBO:M>= NG=>K
MA> 5B>K k 3>LIHGL> BL EH<:M>= BG MA> y>GMK:E }HO>KGF>GM 0??B<>Lf

kfn {.4y PHKDL <EHL>ER PBMA HMA>K <HHK=BG:MBHG <>GMK>L HG BLLN>L PAB<A
K>JNBK> }HO>KGF>GMePB=> :MM>GMBHGs PBMA MA> *G?HKF:MBHG 4>KOB<>L z>I:KMF>GM
HG F:MM>KL MA:M A:O> IN;EB< K>E:MBHGL :G= F>=B: BFIEB<:MBHGLs :G= PBMA MA> ~HF>
w??:BKL z>I:KMF>GM HG MA> <HHK=BG:MBHG H? >F>K@>G<R K>EB>? >??HKMLd PBMA I:KMB<NE:K
K>@:K= MH ?:<BEBM:MBG@ OB<MBFLa :<<>LL MH <HFIK>A>GLBO> :LLBLM:G<> ;R =B??>K>GM
}HO>KGF>GM =>I:KMF>GMLf

kfo 8ABE> {.4y IKHOB=>L MA> HO>K:EE FHGBMHKBG@ <:I:;BEBMRd :EE =>I:KMF>GML
BGOHEO>= BG >F>K@>G<R K>LIHGL> A:O> MA>BK IK>L<KB;>= KHE>L =NKBG@ >F>K@>G<B>Lf
5A>R IKHOB=> FHGBMHKBG@d LNIIHKM :G= <HHK=BG:MBHG BG MA>BK HPG :K>:L H?
K>LIHGLB;BEBMR ;R HI>K:MBG@ H??eLBM> >F>K@>G<R <HHK=BG:MBHG <>GMK>Lf 5A> {F>K@>G<R
5K:GLIHKM yHHK=BG:MBHG y>GMK> b{5yyc BL HG> H? LN<A >F>K@>G<R <HHK=BG:MBHG
<>GMK>L bFHK> =>M:BEL BG I:K:@K:IAL kfil MH kfjhcf

kfp -B:BLHG H??B<>KL ?KHF BGOHEO>= ;NK>:NQ :G= =>I:KMF>GMLd BG<EN=BG@ MA>
5K:GLIHKM z>I:KMF>GM b5zcd F:R :ELH ;> <:EE>= BGMH {.4y MH :<M :L >QI>KM :=OBL>KL
HG BLLN>L PBMABG MA>BK :K>:L H? DGHPE>=@>f

p5.:0.6,@ s*6-4260 l::*60.5.6<; /7: t6-2>2-=*4 o.8*:<5.6<;

kfq 8> GHM> MA:M :I:KM ?KHF MA> }HO>KGF>GMePB=> {34 MA:M <:M>KL ?HK F:CHK
>F>K@>G<B>L PAB<A MAK>:M>G EB?>d IKHI>KMR :G= L><NKBMRd LHF> =>I:KMF>GML A:O>
MA>BK HPG >F>K@>G<R A:G=EBG@ :KK:G@>F>GML MA:M :K> FH=>EE>= HG {34f
z>I>G=BG@ HG MA> =B??>K>GM IK:<MB<>L :=HIM>= ;R MA> =>I:KMF>GMLd LN<A LM:G=BG@
HK=>KL =>?BG> >F>K@>G<R LBMN:MBHGLs L>M HNM I:K:F>M>KL :G= IKH<>=NK>L ?HK
:E>KMBG@ MA> L>GBHK F:G:@>F>GMs :G= HNMEBG> <HGMBG@>G<R IE:GL :G= :<MBHG
<A><DEBLMLf

L_\V _W dYV NbR^c`_bd BV`Rbd]V^d Z^ FR^U\Z^X NbR^c`_bd
C]VbXV^TZVc

p5.:0.6,@ |:*6;87:< l::*60.5.6<;

kfih 8> A:O> >Q:FBG>= BG =>M:BE MA> LM:G=BG@ HK=>KL :=HIM>= ;R 5z BG
A:G=EBG@ MK:GLIHKM BG<B=>GMLf

kfii 6G=>K MA> <NKK>GM :KK:G@>F>GMLd MA>K> :K> ?HNK F:BG MRI>L H? MK:GLIHKM
>F>K@>G<B>L e

b:c xk~*|kv ns}k}~o| owo|qoxmso} EBD> K:BGLMHKFLd MKHIB<:E <R<EHG>L :G=
E:G=LEBILs

b;c z*lvsm ~|kx}zy|~ owo|qoxmso} MA:M BGOHEO> F:CHK :G= PB=>LIK>:=
=BLKNIMBHGL HK ;K>:D=HPG H? IN;EB< MK:GLIHKM L>KOB<>Ls
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b<c wkty| |ykn owo|qoxmso} <:NL>= ;R L>O>K> MK:??B< <HG@>LMBHGd KH:=
<HEE:IL> HK ;EH<D:@> HK :<<B=>GMLf |HK MA> INKIHL> H? A:G=EBG@
KH:= H;LMKN<MBHG >F>K@>G<B>Ld MK:??B< L>GLBMBO> KHNM>Ld IN;EB< MK:GLIHKM
L>GLBMBO> KHNM>L :G= KHNM>L MH ONEG>K:;E> :K>:L A:O> ;>>G B=>GMB?B>=f
.:CHK KH:= >F>K@>G<B>L :K> =>?BG>= :L MAHL> K>LNEMBG@ BG I:KMB:E HK
?NEE <EHLNK> H? MA> :;HO> KHNM>L ?HK :G >QM>G=>= I>KBH=s :G=

b=c ~*xxov owo|qoxmso} PAB<A H<<NK BGLB=> MNGG>E MN;> HK HG :G
:IIKH:<A KH:= PBMABG MA> MNGG>E :K>:f 4>KBHNL MNGG>E BG<B=>GML :K>
=>?BG>= :L MAHL> K>LNEMBG@ BG <EHLNK> H? MK:??B< E:G>L BG MA> MNGG>E HK
HG :IIKH:<A KH:=L ?HK :G >QM>G=>= I>KBH=f

kfij 8> NG=>KLM:G= MA:M 5z A:L >LM:;EBLA>= : jleAHNK <HGM:<M IHBGM ?HK
=>I:KMF>GML :G= IN;EB< MK:GLIHKM HI>K:MHKLf {F>K@>G<R F>LL:@>L PBEE ;> I:LL>=
MH MA> K>E>O:GM 5z H??B<>KL MA:M A:G=E> :EE MA> MK:GLIHKM >F>K@>G<B>L =NKBG@ MA>
4M:G=;R :G= .H;BE> .H=>L H? {5yyf z>M:BEL H? MA> MPH FH=>L H? {5yy :K> L>M
HNM BG I:K:@K:IAL kfim :G= kfin ;>EHPf

kfik 5z :ELH NID>>IL MK:??B< :G= MK:GLIHKM <HGMBG@>G<R IE:GL ?HK A:G=EBG@
LI><B?B< MRI>L H? BG<B=>GML MA:M F:R H<<NK :M LMK:M>@B< KHNM>L HK EH<:MBHGLf *M
K>OB>PL :G= F:D>L BFIKHO>F>GML MH MA> HI>K:MBHG:E :KK:G@>F>GML L>M HNM BG
MA> <HGMBG@>G<R IE:GL ?KHF MBF> MH MBF>f

p5.:0.6,@ |:*6;87:< n77:-26*<276 n.6<:.

kfil 5A> KHE> H? {5yy BL F:BGER MHr

b:c FHGBMHK MK:??B< :G= MK:GLIHKM LBMN:MBHG BG :G >F>K@>G<Rs

b;c :E>KM :G= EB:BL>PBMA IN;EB< MK:GLIHKM HI>K:MHKL ?HK L>KOB<> LMK>G@MA>GBG@
HK KHNM> =BO>KLBHGLs

b<c EB:BL> PBMA MA> 1HEB<>d MA> |BK> 4>KOB<>L z>I:KMF>GM b|4zc :G= :EE
>F>K@>G<R L>KOB<>L =>I:KMF>GML :G= MHEE>= KH:= HI>K:MHKL HG
>F>K@>G<R MK:??B< IE:GLs :G=

b=c =BLL>FBG:M> BG?HKF:MBHG HG >F>K@>G<R MK:??B< :G= MK:GLIHKM
:KK:G@>F>GML MH MA> IN;EB<f

kfim zNMR H??B<>KL H? 5z :K> :EP:RL NG=>K MA> 4M:G=;R .H=>f 5A>R PBEE ;>
HG :E>KM MH K><>BO> <:EEL ?KHF MA> <HGM:<M IHBGM KHNG= MA> <EH<Df

kfin 5A> .H;BE> .H=> PBEE ;> :<MBO:M>= :L LHHG :L HG> H? MA> =NMR H??B<>KL
BL <HGM:<M>=f 5A> =NMR H??B<>K PBEE HI>K:M> BG MA> IE:<> PA>K> A> BL <HGM:<M>=f

kfio 5A> |BQ>= .H=> {5yy PBEE ;> :<MBO:M>= BG <:L>L H? L>KBHNL MK:??B< HK
MK:GLIHKM BG<B=>GML <:NLBG@ F:CHK IN;EB< MK:GLIHKM =BLKNIMBHGLs IE:GG>= >O>GML
LN<A :L HI>GBG@ H? G>P K:BEP:R EBG>L :G= zBLG>R 5A>F> 1:KD HK <HG@>LMBHGL HO>K
PB=>LIK>:= :K>: BG MA> M>KKBMHKRf
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b<c wkty| |ykn owo|qoxmso} <:NL>= ;R L>O>K> MK:??B< <HG@>LMBHGd KH:=
<HEE:IL> HK ;EH<D:@> HK :<<B=>GMLf |HK MA> INKIHL> H? A:G=EBG@
KH:= H;LMKN<MBHG >F>K@>G<B>Ld MK:??B< L>GLBMBO> KHNM>Ld IN;EB< MK:GLIHKM
L>GLBMBO> KHNM>L :G= KHNM>L MH ONEG>K:;E> :K>:L A:O> ;>>G B=>GMB?B>=f
.:CHK KH:= >F>K@>G<B>L :K> =>?BG>= :L MAHL> K>LNEMBG@ BG I:KMB:E HK
?NEE <EHLNK> H? MA> :;HO> KHNM>L ?HK :G >QM>G=>= I>KBH=s :G=

b=c ~*xxov owo|qoxmso} PAB<A H<<NK BGLB=> MNGG>E MN;> HK HG :G
:IIKH:<A KH:= PBMABG MA> MNGG>E :K>:f 4>KBHNL MNGG>E BG<B=>GML :K>
=>?BG>= :L MAHL> K>LNEMBG@ BG <EHLNK> H? MK:??B< E:G>L BG MA> MNGG>E HK
HG :IIKH:<A KH:=L ?HK :G >QM>G=>= I>KBH=f

kfij 8> NG=>KLM:G= MA:M 5z A:L >LM:;EBLA>= : jleAHNK <HGM:<M IHBGM ?HK
=>I:KMF>GML :G= IN;EB< MK:GLIHKM HI>K:MHKLf {F>K@>G<R F>LL:@>L PBEE ;> I:LL>=
MH MA> K>E>O:GM 5z H??B<>KL MA:M A:G=E> :EE MA> MK:GLIHKM >F>K@>G<B>L =NKBG@ MA>
4M:G=;R :G= .H;BE> .H=>L H? {5yyf z>M:BEL H? MA> MPH FH=>L H? {5yy :K> L>M
HNM BG I:K:@K:IAL kfim :G= kfin ;>EHPf

kfik 5z :ELH NID>>IL MK:??B< :G= MK:GLIHKM <HGMBG@>G<R IE:GL ?HK A:G=EBG@
LI><B?B< MRI>L H? BG<B=>GML MA:M F:R H<<NK :M LMK:M>@B< KHNM>L HK EH<:MBHGLf *M
K>OB>PL :G= F:D>L BFIKHO>F>GML MH MA> HI>K:MBHG:E :KK:G@>F>GML L>M HNM BG
MA> <HGMBG@>G<R IE:GL ?KHF MBF> MH MBF>f

p5.:0.6,@ |:*6;87:< n77:-26*<276 n.6<:.

kfil 5A> KHE> H? {5yy BL F:BGER MHr

b:c FHGBMHK MK:??B< :G= MK:GLIHKM LBMN:MBHG BG :G >F>K@>G<Rs

b;c :E>KM :G= EB:BL>PBMA IN;EB< MK:GLIHKM HI>K:MHKL ?HK L>KOB<> LMK>G@MA>GBG@
HK KHNM> =BO>KLBHGLs

b<c EB:BL> PBMA MA> 1HEB<>d MA> |BK> 4>KOB<>L z>I:KMF>GM b|4zc :G= :EE
>F>K@>G<R L>KOB<>L =>I:KMF>GML :G= MHEE>= KH:= HI>K:MHKL HG
>F>K@>G<R MK:??B< IE:GLs :G=

b=c =BLL>FBG:M> BG?HKF:MBHG HG >F>K@>G<R MK:??B< :G= MK:GLIHKM
:KK:G@>F>GML MH MA> IN;EB<f

kfim zNMR H??B<>KL H? 5z :K> :EP:RL NG=>K MA> 4M:G=;R .H=>f 5A>R PBEE ;>
HG :E>KM MH K><>BO> <:EEL ?KHF MA> <HGM:<M IHBGM KHNG= MA> <EH<Df

kfin 5A> .H;BE> .H=> PBEE ;> :<MBO:M>= :L LHHG :L HG> H? MA> =NMR H??B<>KL
BL <HGM:<M>=f 5A> =NMR H??B<>K PBEE HI>K:M> BG MA> IE:<> PA>K> A> BL <HGM:<M>=f

kfio 5A> |BQ>= .H=> {5yy PBEE ;> :<MBO:M>= BG <:L>L H? L>KBHNL MK:??B< HK
MK:GLIHKM BG<B=>GML <:NLBG@ F:CHK IN;EB< MK:GLIHKM =BLKNIMBHGLs IE:GG>= >O>GML
LN<A :L HI>GBG@ H? G>P K:BEP:R EBG>L :G= zBLG>R 5A>F> 1:KD HK <HG@>LMBHGL HO>K
PB=>LIK>:= :K>: BG MA> M>KKBMHKRf
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kfip 5A> |BQ>= .H=> {5yy HI>K:M>L BG MA> yHGMKHE 3HHF H? 5z ~>:=JN:KM>KLf
5A>K> BL HG> {5yy yHGMKHE 3HHF H? : LF:EE>K L<:E> BG MA> ,HPEHHG 3>@BHG:E
0??B<> H? 5zf

kfiq 5A> {5yy yHGMKHE 3HHF BL >JNBII>= PBMA yEHL>=eyBK<NBM 5>E>OBLBHG byy57c
FHGBMHKBG@ LRLM>FL LAHPBG@ I:KM H? F:CHK MKNGD KH:=L :G= LMK:M>@B< :K>:Lf

kfjh {5yy A:L =BK><M EBG>L MH IN;EB< MK:GLIHKM HI>K:MHKLd MNGG>E :G= ;KB=@>
HI>K:MHKLd wBKIHKM wNMAHKBMRd {.4yd K:=BH LM:MBHGL :G= 1HEB<> 3>@BHG:E yHFF:G=
:G= yHGMKHE y>GMK>L b3yyyLcf 5A>K> :K> :ELH :N=BHeOBLN:E ?:<BEBMB>Ld <HFINM>K
?:<BEBMB>L :G= : F>>MBG@ KHHF ?HK =BL<NLLBHG :G= =><BLBHGeF:DBG@ BG {5yyf

L_\V _W dYV K_\ZTV R^U JdYVb BV`Rbd]V^dc

kfji wI:KM ?KHF 5zd MA> ?HEEHPBG@ ?BO> =>I:KMF>GML A:O> MA>BK K>LI><MBO>
KHE>L MH IE:R BG MA> >F>K@>G<R BG<B=>GML HG q .:R jhhm e

b:c MA> 1HEB<> :K> K>LIHGLB;E> ?HK =BO>KMBG@ MK:??B< HG KH:=L :??><M>= ;R
>F>K@>G<R BG<B=>GMLd :KK:G@BG@ MHP O>AB<E>L MH K>FHO> O>AB<E>L
=:F:@>= ;R MK:??B< :<<B=>GMLd :G= EB:BLBG@ PBMA HMA>K =>I:KMF>GML
?HK JNB<D KH:= K><HO>KRd LN<A :L K>FHO:E H? ?:EE>G MK>>L :G=
L<:??HE=BG@d >M<f

b;c |4z BL K>LIHGLB;E> ?HK ?BK>e?B@AMBG@ :G= K>L<N> HI>K:MBHGLs

b<c 5A> ->BLNK> :G= yNEMNK:E 4>KOB<>L z>I:KMF>GM BL K>LIHGLB;E> ?HK <NMMBG@
:G= <E>:KBG@ ?:EE>G MK>>L PBMABG NK;:G :K>: :G= HG IN;EB< KH:=Ls

b=c 5A> xNBE=BG@L z>I:KMF>GM BL K>LIHGLB;E> ?HK =>:EBG@ PBMA =:G@>KHNL
LB@G;H:K=L :G= L<:??HE=BG@Ls

b>c 5A> ~B@AP:RL z>I:KMF>GM BL K>LIHGLB;E> ?HK <E>:KBG@ :G= K>I:BKBG@
;EH<D>= IN;EB< KH:=Lf

kfjj 8> A:O> >Q:FBG>= MA> >F>K@>G<R A:G=EBG@ IKH<>=NK>L H? MA> :;HO>
=>I:KMF>GML PBMA K>LI><M MH BG<B=>GML PBMA MK:??B< BFI:<M OBLeTeOBL MAHL> :=HIM>=
;R 5zf

kfjk 8> :IIK><B:M> MA:M BG :==BMBHG MH MA> :;HO> =>I:KMF>GML MA:M P>K>
BGOHEO>= BG MA> MAK>> BG<B=>GML NG=>K LMN=Rd F:GR HMA>K =>I:KMF>GML :ELH IE:R
:G BFIHKM:GM I:KM BG K>LIHG=BG@ MH >F>K@>G<B>L MA:M A:O> MK:??B< BFI:<Mf *G
I:KMB<NE:Kd P> A:O> >Q:FBG>= MA> >F>K@>G<R A:G=EBG@ IKH<>=NK>L ?HK <A>FB<:E
LIBEE:@>d ?EHH=BG@d P:M>K F:BG ;NKLML :G= E:G=LEBIL :=HIM>= ;R MA> {GOBKHGF>GM:E
1KHM><MBHG z>I:KMF>GMd MA> zK:BG:@> 4>KOB<>L z>I:KMF>GMd MA> 8:M>K 4NIIEB>L
z>I:KMF>GM :G= MA> yBOBE {G@BG>>KBG@ :G= z>O>EHIF>GM z>I:KMF>GM K>LI><MBO>ER
@BO>G MA> MK:??B< BFI:<M H? LN<A BG<B=>GMLf *G <:L>L H? F:CHK MK:??B< :<<B=>GML
LN<A :L FNEMBIE> <HEEBLBHGLd MA> ~HLIBM:E wNMAHKBMR PBEE :ELH A:O> : D>R KHE> MH IE:R
BG IKHOB=BG@ >F>K@>G<R F>=B<:E L>KOB<>L ?HK <:LN:EMB>Lf
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kfip 5A> |BQ>= .H=> {5yy HI>K:M>L BG MA> yHGMKHE 3HHF H? 5z ~>:=JN:KM>KLf
5A>K> BL HG> {5yy yHGMKHE 3HHF H? : LF:EE>K L<:E> BG MA> ,HPEHHG 3>@BHG:E
0??B<> H? 5zf

kfiq 5A> {5yy yHGMKHE 3HHF BL >JNBII>= PBMA yEHL>=eyBK<NBM 5>E>OBLBHG byy57c
FHGBMHKBG@ LRLM>FL LAHPBG@ I:KM H? F:CHK MKNGD KH:=L :G= LMK:M>@B< :K>:Lf

kfjh {5yy A:L =BK><M EBG>L MH IN;EB< MK:GLIHKM HI>K:MHKLd MNGG>E :G= ;KB=@>
HI>K:MHKLd wBKIHKM wNMAHKBMRd {.4yd K:=BH LM:MBHGL :G= 1HEB<> 3>@BHG:E yHFF:G=
:G= yHGMKHE y>GMK>L b3yyyLcf 5A>K> :K> :ELH :N=BHeOBLN:E ?:<BEBMB>Ld <HFINM>K
?:<BEBMB>L :G= : F>>MBG@ KHHF ?HK =BL<NLLBHG :G= =><BLBHGeF:DBG@ BG {5yyf

L_\V _W dYV K_\ZTV R^U JdYVb BV`Rbd]V^dc

kfji wI:KM ?KHF 5zd MA> ?HEEHPBG@ ?BO> =>I:KMF>GML A:O> MA>BK K>LI><MBO>
KHE>L MH IE:R BG MA> >F>K@>G<R BG<B=>GML HG q .:R jhhm e

b:c MA> 1HEB<> :K> K>LIHGLB;E> ?HK =BO>KMBG@ MK:??B< HG KH:=L :??><M>= ;R
>F>K@>G<R BG<B=>GMLd :KK:G@BG@ MHP O>AB<E>L MH K>FHO> O>AB<E>L
=:F:@>= ;R MK:??B< :<<B=>GMLd :G= EB:BLBG@ PBMA HMA>K =>I:KMF>GML
?HK JNB<D KH:= K><HO>KRd LN<A :L K>FHO:E H? ?:EE>G MK>>L :G=
L<:??HE=BG@d >M<f

b;c |4z BL K>LIHGLB;E> ?HK ?BK>e?B@AMBG@ :G= K>L<N> HI>K:MBHGLs

b<c 5A> ->BLNK> :G= yNEMNK:E 4>KOB<>L z>I:KMF>GM BL K>LIHGLB;E> ?HK <NMMBG@
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<HHK=BG:MBHG LRLM>FLf 8ABE> HG> LAHNE= ;> <:K>?NE PA>G F:DBG@ LN<A <HFI:KBLHGL
@BO>G MA> NGBJN> <A:K:<M>KBLMB<L H? MA> MK:??B< LRLM>FL :G= KH:= G>MPHKDL H?
=B??>K>GM IE:<>Ld ,o myx}sno| ~rk~ }*mr usxn yp }~*nso} s} ,y|~r myxn*m~sxq sx ~ro
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l;;.;;5.6< 7/ <1. {2<=*<276
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}*ppsmsox~ q*snkxmoF }*mr k} mromuvs}~} kxn q*snovsxo}F ~y oxrkxmo ~ros| t*nqowox~H
bppsmo|} }ry*vn kv}y lo wkno k,k|o yp ~ro wkm|yGzsm~*|o kxn ~ro ,sno|
swzvsmk~syx} yp ~ros| km~syx}H \x knns~syxF kx o}~klvs}ron womrkxs}w }ry*vn lo
l*sv~ ,s~rsx okmr nozk|~wox~ py| yppsmo|} k~ ~ro }moxo ~y o}mkvk~o ~ro s}}*o} kxn
py| }oxsy| yppsmo|} ~y wyxs~y| ~ro no+ovyzwox~} kxn ~y qs+o ~swov. ns|om~s+o}H

kfkm *G MABL <HGG><MBHGd P> A:O> <HGLB=>K>= LBMN:MBHGL PA>K> H??B<>KL ?KHF
MA> LNIIHKMBG@ =>I:KMF>GML :G= HMA>K H??B<>KL HG MA> @KHNG= F:R GHM ;> :;E>
MH F:D> : ?BKF :LL>LLF>GM H? MA> LBMN:MBHG :G= @BO> : <E>:K BG=B<:MBHG H? MA> E:G>
<EHLNK> MBF>f jo |omywwoxn ~rk~ *xno| }*mr ms|m*w}~kxmo}F yppsmo|} k~ ~ro }s~o
}ry*vn o}mkvk~o ~ro s}}*o} ~y wy|o }oxsy| vo+ov py| ns|om~syxH \x knns~syxF ~ro
cyvsmo kxn gW }ry*vn lo sxpy|won yp ~ro nozk|~wox~}C sxklsvs~. ~y wkuo k |okvs}~sm
k}}o}}wox~ yp ~ro mvy}*|o ~swoF }y ~rk~ wy|o vyxqG~o|w ~|kppsm ns+o|}syx zvkx kxn
~ro ]ysx~ f~oo|sxq `yno k} no}m|slon lovy, my*vn lo ~|sqqo|onH

{<..: *6- n77:-26*<276
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lfo 5A>K> :K> >LM:;EBLA>= <A:GG>EL ?HK =BK><M <HFFNGB<:MBHG ;>MP>>G MA>
1HEB<> :G= MA> |BK> 4>KOB<>L z>I:KMF>GM b|4zcf 5A> yHFFNGB<:MBHG y>GMK> H?
|4z F:R K><>BO> K>IHKML ?KHF F>F;>KL H? MA> IN;EB< LBFNEM:G>HNLER PBMA 3yyy
B? MA> HI>K:MHK BG 3yyy <HGLB=>KL MA:M |4zaL BGOHEO>F>GM BL G><>LL:KRf 0G>
>Q:FIE> BL MA> G>>= MH K>L<N> I:LL>G@>KL MK:II>= BGLB=> : <:K BG : MK:??B<
:<<B=>GMf

lfp |4z PBEE MA>G =BLI:M<A ?BK> >G@BG>L PBMA MA> G><>LL:KR >JNBIF>GM :G=
:F;NE:G<>L ?HK K>L<N> HI>K:MBHGLf |KHGMEBG> H??B<>KL :G= HMA>K =>I:KMF>GML PBEE
<HFFNGB<:M> MAKHN@A |4zaL yHFFNGB<:MBHG y>GMK>f

t6<.0:*<.- n*44 n.6<:.

lfq *yy BL >LM:;EBLA>= NG=>K MA>
{??B<B>G<R 6GBM H? MA> yAB>? 4><K>M:KR ?HK
w=FBGBLMK:MBHGaL 0??B<>f *M P:L E:NG<A>= BG
+NER jhhi :G= ;><:F> ?NEER HI>K:MBHG:E BG
0<MH;>K jhhjf



AYR`dVb : G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV G]]VUZRdV LV]VUZR\ P_b[c

;8 ;9

<MEMWSR [MXL XLI BVERWTSVX 7ITEVXQIRX48QIVKIRG\ BVERWTSVX
6SSVHMREXMSR 6IRXVI

lfl 5A> >F>K@>G<R <:EEL :K> A:G=E>= ;R MA> MAK>> 3>@BHG:E yHFF:G=
:G= yHGMKHE y>GMK>L b3yyyLc EH<:M>= BG ~HG@ ,HG@d ,HPEHHG :G= MA> />P
5>KKBMHKB>Lf

lfm w?M>K @>MMBG@ MA> G><>LL:KR BG?HKF:MBHGd MA> MK:??B< <HGLHE> H? 3yyy
PBEE :LLB@G H??B<>KL MH MA> LBM> MH A:G=E> MA> <:L>f 5A> H??B<>KL PBEE :LL>LL MA>
LBMN:MBHG :G= K>IHKM MH MA> MK:??B< <HGLHE>f 5A> MK:??B< <HGLHE> PBEE BG?HKF MA>
5K:GLIHKM z>I:KMF>GM b5zc B? BM BL <HGLB=>K>= MA:M MA> BG<B=>GM PBEE A:O> LHF>
MK:??B< BFI:<Mf

<MEMWSR [MXL >XLIV 7ITEVXQIRXW

lfn 5A>K> :K> : GNF;>K H? :<MBHG <:K=L ?HK IHEB<> H??B<>KL MH ?HEEHP PA>G
<>KM:BG MRI>L H? BG<B=>GML H<<NK b>f@f MK:??B< :<<B=>GMd MRIAHHGd >M<fcf *G <:L>
:LLBLM:G<> ?KHF HMA>K =>I:KMF>GMLd LN<A :L K>FHO:E H? ?:EE>G MK>>L :G= HBE =BKMd
BL K>JNBK>=d 3yyy HK H??B<>KL HG MA> @KHNG= PBEE <HGM:<M MA> K>E>O:GM =>I:KMF>GML
=BK><Md HK OB: MA> *GM>@K:M>= y:EE y>GMK> b*yyc b=BL<NLL>= ;>EHPcf

q2:. {.:>2,.; o.8*:<5.6<

lfo 5A>K> :K> >LM:;EBLA>= <A:GG>EL ?HK =BK><M <HFFNGB<:MBHG ;>MP>>G MA>
1HEB<> :G= MA> |BK> 4>KOB<>L z>I:KMF>GM b|4zcf 5A> yHFFNGB<:MBHG y>GMK> H?
|4z F:R K><>BO> K>IHKML ?KHF F>F;>KL H? MA> IN;EB< LBFNEM:G>HNLER PBMA 3yyy
B? MA> HI>K:MHK BG 3yyy <HGLB=>KL MA:M |4zaL BGOHEO>F>GM BL G><>LL:KRf 0G>
>Q:FIE> BL MA> G>>= MH K>L<N> I:LL>G@>KL MK:II>= BGLB=> : <:K BG : MK:??B<
:<<B=>GMf

lfp |4z PBEE MA>G =BLI:M<A ?BK> >G@BG>L PBMA MA> G><>LL:KR >JNBIF>GM :G=
:F;NE:G<>L ?HK K>L<N> HI>K:MBHGLf |KHGMEBG> H??B<>KL :G= HMA>K =>I:KMF>GML PBEE
<HFFNGB<:M> MAKHN@A |4zaL yHFFNGB<:MBHG y>GMK>f

t6<.0:*<.- n*44 n.6<:.

lfq *yy BL >LM:;EBLA>= NG=>K MA>
{??B<B>G<R 6GBM H? MA> yAB>? 4><K>M:KR ?HK
w=FBGBLMK:MBHGaL 0??B<>f *M P:L E:NG<A>= BG
+NER jhhi :G= ;><:F> ?NEER HI>K:MBHG:E BG
0<MH;>K jhhjf



AYR`dVb : G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV G]]VUZRdV LV]VUZR\ P_b[c

;: ;;

lfih *yy A:G=E>L >GJNBKB>L :G= <HFIE:BGML ?KHF F>F;>KL H? MA> IN;EB< HG
: PB=> K:G@> H? L>KOB<>L IKHOB=>= ;R ik }HO>KGF>GM =>I:KMF>GMLkf 5A> @>G>K:E
AHMEBG>L H? MA>L> =>I:KMF>GML A:O> ;>>G =BO>KM>= MH *yyf

lfii *yy IKHOB=>L : HG>eLMHI L>KOB<> MH =>:E PBMA <:EE>KLa >GJNBKB>L :G=
<HFIE:BGMLd PAB<A <:G ;> F:=> ;R M>E>IAHG> bMA> ipjk yBMBS>GaL {:LR -BGD :G=
I:KMB<BI:MBG@ =>I:KMF>GMLa AHMEBG>Lcd E>MM>Kd ?:Qd *GM>KG>M :G= >eF:BEd MH H??>K ?:LM>Kd
FHK> >??B<B>GM :G= LBFIE>K L>KOB<> MH MA> IN;EB<f *M :ELH IKHOB=>L LI><B?B< L>KOB<>L
BG A:G=EBG@ >GJNBKB>L K>E:MBG@ MH IKHFHMBHG:E IKHC><ML HK <:FI:B@GL HG :G :=e
AH< ;:LBLf

lfij wM IK>L>GMd MA>K> :K> FHK> MA:G jhh EBG>L :M *yyd PA>G BM BL ?NEER F:GG>=f
*yy A:G=E>L iph hhh e jhh hhh <:EEL >O>KR FHGMAd ph` H? PAB<A :K> @>G>K:E
>GJNBK>L :G= MA> K>F:BGBG@ jh` :K> <HFIE:BGML :G= HMA>K <:EELf *ML I>K?HKF:G<>
LM:G=:K= BL MH A:O> FHK> MA:G ph` H? MA> <:EEL :GLP>K>= PBMABG ij L><HG=Ld :G=
FHK> MA:G qh` H? MA> >GJNBKB>L K>LHEO>= :M MA> ?BKLM MBF> H? <:EEf

lfik 5A> BG<HFBG@ <:EEL :K> IKBHKBMBL>= :<<HK=BG@ MH MA> MBF> MA>R :K> K><>BO>=f
*G <:L> F:GR <BMBS>GL <:EE *yy :M MA> L:F> MBF>d :G= MA> <HFINM>K LRLM>F
>LMBF:M>L MA:M MA> <:EE>K A:L MH P:BM ?HK ijh L><HG=L HK FHK>d MA> <:EE>K PBEE ;>
@BO>G MA> HIMBHG H? E>:OBG@ : OHB<>F:BE MH MA> yNLMHF>K 4>KOB<> 0??B<>K by40cd
PAH PBEE K>O>KM PBMABG MAK>> AHNKL NG=>K MA> I>K?HKF:G<> IE>=@>f

<MEMWSR [MXL XLI BVERWTSVX 7ITEVXQIRX48QIVKIRG\ BVERWTSVX
6SSVHMREXMSR 6IRXVI

lfil wM IK>L>GMd :KHNG= io hhh e jh hhh <:EEL K><>BO>= ;R *yy >:<A FHGMA
:K> K>E:M>= MH 5zd :G= iej` H? MA>L> <:EEL :K> >GJNBKB>L HG MK:??B< <HG=BMBHGLf

lfim 5z IKHOB=>L MK:??B< :=OB<> MH *yy ;R ?:Q MH ?:<BEBM:M> A:G=EBG@ H? >GJNBKB>L
?KHF F>F;>KL H? MA> IN;EB<f 4N<A :=OB<> PBEE ;> D>IM ;R MA> zNMR .:G:@>Kf
*G <:L> MA>K> :K> F:CHK MK:??B< BG<B=>GMLd MA> K>E>O:GM BG?HKF:MBHG PBEE ;> ;KH:=<:LM
MH MA> PHKDLM:MBHGL H? :EE y40L MH ?:<BEBM:M> A:G=EBG@ H? IN;EB< >GJNBKB>Lf

lfin *? : y40 K><>BO>L : <:EE ?KHF : <BMBS>Gd >GJNBKBG@ PAR : I:KMB<NE:K KH:=
BL <HG@>LM>=d A>gLA> PBEE <A><D >BMA>K MA> K>E>O:GM ;KH:=<:LM HG ABL PHKDLM:MBHG
HK MA> MK:??B< :=OB<> D>IM ;R MA> zNMR .:G:@>K MH L>> B? 5z A:L IKHOB=>= :GR
BG?HKF:MBHG HG MA> <:L>f *? MA> K>:LHG H? <HG@>LMBHG <:G ;> ?HNG=d MA> <:EE>K
PBEE ;> BG?HKF>= :<<HK=BG@ERf *? MA>K> BL GH LN<A BG?HKF:MBHG HG MA> <HG@>LMBHGd
:G= MA> zNMR .:G:@>K LNLI><ML MA:M MA>K> F:R ;> : F:CHK MK:??B< BG<B=>GM :?M>K
K><>BOBG@ : GNF;>K H? LBFBE:K >GJNBKB>Ld A> PBEE <HGM:<M MA> {F>K@>G<R 5K:GLIHKM
yHHK=BG:MBHG y>GMK> b{5yyc ?HK O>KB?B<:MBHG :G= ?NKMA>K BG?HKF:MBHGf

lfio 5A> =>M:BEL <HG<>KGBG@ MA> =BLL>FBG:MBHG H? BG?HKF:MBHG ;R *yy PBEE ;>
=BL<NLL>= BG MA> <A:IM>K HG BG?HKF:MBHG =BLL>FBG:MBHGf

k /:F>ERd wK<ABM><MNK:E 4>KOB<>L z>I:KMF>GMd w@KB<NEMNK:Ed |BLA>KB>L :G= yHGL>KO:MBHG z>I:KMF>GMd xNBE=BG@L z>I:KMF>GMd
yBOBE {G@BG>>KBG@ :G= z>O>EHIF>GM z>I:KMF>GMd {E><MKB<:E :G= .><A:GB<:E 4>KOB<>L z>I:KMF>GMd |HH= :G=
{GOBKHGF>GM:E ~R@B>G> z>I:KMF>GMd ~B@AP:RL z>I:KMF>GMd -:;HNK z>I:KMF>GMd ->BLNK> :G= yNEMNK:E 4>KOB<>L
z>I:KMF>GMd .:KBG> z>I:KMF>GMd ~HG@DHG@ 1HLMd 3:MBG@ :G= 7:EN:MBHG z>I:KMF>GM :G= 5K:GLIHKM z>I:KMF>GMf



AYR`dVb : G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV G]]VUZRdV LV]VUZR\ P_b[c

;: ;;

lfih *yy A:G=E>L >GJNBKB>L :G= <HFIE:BGML ?KHF F>F;>KL H? MA> IN;EB< HG
: PB=> K:G@> H? L>KOB<>L IKHOB=>= ;R ik }HO>KGF>GM =>I:KMF>GMLkf 5A> @>G>K:E
AHMEBG>L H? MA>L> =>I:KMF>GML A:O> ;>>G =BO>KM>= MH *yyf

lfii *yy IKHOB=>L : HG>eLMHI L>KOB<> MH =>:E PBMA <:EE>KLa >GJNBKB>L :G=
<HFIE:BGMLd PAB<A <:G ;> F:=> ;R M>E>IAHG> bMA> ipjk yBMBS>GaL {:LR -BGD :G=
I:KMB<BI:MBG@ =>I:KMF>GMLa AHMEBG>Lcd E>MM>Kd ?:Qd *GM>KG>M :G= >eF:BEd MH H??>K ?:LM>Kd
FHK> >??B<B>GM :G= LBFIE>K L>KOB<> MH MA> IN;EB<f *M :ELH IKHOB=>L LI><B?B< L>KOB<>L
BG A:G=EBG@ >GJNBKB>L K>E:MBG@ MH IKHFHMBHG:E IKHC><ML HK <:FI:B@GL HG :G :=e
AH< ;:LBLf

lfij wM IK>L>GMd MA>K> :K> FHK> MA:G jhh EBG>L :M *yyd PA>G BM BL ?NEER F:GG>=f
*yy A:G=E>L iph hhh e jhh hhh <:EEL >O>KR FHGMAd ph` H? PAB<A :K> @>G>K:E
>GJNBK>L :G= MA> K>F:BGBG@ jh` :K> <HFIE:BGML :G= HMA>K <:EELf *ML I>K?HKF:G<>
LM:G=:K= BL MH A:O> FHK> MA:G ph` H? MA> <:EEL :GLP>K>= PBMABG ij L><HG=Ld :G=
FHK> MA:G qh` H? MA> >GJNBKB>L K>LHEO>= :M MA> ?BKLM MBF> H? <:EEf

lfik 5A> BG<HFBG@ <:EEL :K> IKBHKBMBL>= :<<HK=BG@ MH MA> MBF> MA>R :K> K><>BO>=f
*G <:L> F:GR <BMBS>GL <:EE *yy :M MA> L:F> MBF>d :G= MA> <HFINM>K LRLM>F
>LMBF:M>L MA:M MA> <:EE>K A:L MH P:BM ?HK ijh L><HG=L HK FHK>d MA> <:EE>K PBEE ;>
@BO>G MA> HIMBHG H? E>:OBG@ : OHB<>F:BE MH MA> yNLMHF>K 4>KOB<> 0??B<>K by40cd
PAH PBEE K>O>KM PBMABG MAK>> AHNKL NG=>K MA> I>K?HKF:G<> IE>=@>f

<MEMWSR [MXL XLI BVERWTSVX 7ITEVXQIRX48QIVKIRG\ BVERWTSVX
6SSVHMREXMSR 6IRXVI

lfil wM IK>L>GMd :KHNG= io hhh e jh hhh <:EEL K><>BO>= ;R *yy >:<A FHGMA
:K> K>E:M>= MH 5zd :G= iej` H? MA>L> <:EEL :K> >GJNBKB>L HG MK:??B< <HG=BMBHGLf

lfim 5z IKHOB=>L MK:??B< :=OB<> MH *yy ;R ?:Q MH ?:<BEBM:M> A:G=EBG@ H? >GJNBKB>L
?KHF F>F;>KL H? MA> IN;EB<f 4N<A :=OB<> PBEE ;> D>IM ;R MA> zNMR .:G:@>Kf
*G <:L> MA>K> :K> F:CHK MK:??B< BG<B=>GMLd MA> K>E>O:GM BG?HKF:MBHG PBEE ;> ;KH:=<:LM
MH MA> PHKDLM:MBHGL H? :EE y40L MH ?:<BEBM:M> A:G=EBG@ H? IN;EB< >GJNBKB>Lf

lfin *? : y40 K><>BO>L : <:EE ?KHF : <BMBS>Gd >GJNBKBG@ PAR : I:KMB<NE:K KH:=
BL <HG@>LM>=d A>gLA> PBEE <A><D >BMA>K MA> K>E>O:GM ;KH:=<:LM HG ABL PHKDLM:MBHG
HK MA> MK:??B< :=OB<> D>IM ;R MA> zNMR .:G:@>K MH L>> B? 5z A:L IKHOB=>= :GR
BG?HKF:MBHG HG MA> <:L>f *? MA> K>:LHG H? <HG@>LMBHG <:G ;> ?HNG=d MA> <:EE>K
PBEE ;> BG?HKF>= :<<HK=BG@ERf *? MA>K> BL GH LN<A BG?HKF:MBHG HG MA> <HG@>LMBHGd
:G= MA> zNMR .:G:@>K LNLI><ML MA:M MA>K> F:R ;> : F:CHK MK:??B< BG<B=>GM :?M>K
K><>BOBG@ : GNF;>K H? LBFBE:K >GJNBKB>Ld A> PBEE <HGM:<M MA> {F>K@>G<R 5K:GLIHKM
yHHK=BG:MBHG y>GMK> b{5yyc ?HK O>KB?B<:MBHG :G= ?NKMA>K BG?HKF:MBHGf

lfio 5A> =>M:BEL <HG<>KGBG@ MA> =BLL>FBG:MBHG H? BG?HKF:MBHG ;R *yy PBEE ;>
=BL<NLL>= BG MA> <A:IM>K HG BG?HKF:MBHG =BLL>FBG:MBHGf

k /:F>ERd wK<ABM><MNK:E 4>KOB<>L z>I:KMF>GMd w@KB<NEMNK:Ed |BLA>KB>L :G= yHGL>KO:MBHG z>I:KMF>GMd xNBE=BG@L z>I:KMF>GMd
yBOBE {G@BG>>KBG@ :G= z>O>EHIF>GM z>I:KMF>GMd {E><MKB<:E :G= .><A:GB<:E 4>KOB<>L z>I:KMF>GMd |HH= :G=
{GOBKHGF>GM:E ~R@B>G> z>I:KMF>GMd ~B@AP:RL z>I:KMF>GMd -:;HNK z>I:KMF>GMd ->BLNK> :G= yNEMNK:E 4>KOB<>L
z>I:KMF>GMd .:KBG> z>I:KMF>GMd ~HG@DHG@ 1HLMd 3:MBG@ :G= 7:EN:MBHG z>I:KMF>GM :G= 5K:GLIHKM z>I:KMF>GMf



AYR`dVb : G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV G]]VUZRdV LV]VUZR\ P_b[c

;< ;=

<MEMWSR [MXL ?EVXMGMTEXMRK 7ITEVXQIRXW ERH XLI @SPI SJ ;66

lfip 5A> y40L H? *yy A:G=E> >GJNBKB>L :G= <HFIE:BGML ?KHF MA> IN;EB< HG
MA> L>KOB<>L IKHOB=>= ;R MA> ik I:KMB<BI:MBG@ =>I:KMF>GMLf *? MA> y40 BL NG:;E>
MH @BO> BFF>=B:M> :GLP>KL HK BG?HKF:MBHG MH MA> <:EE>Kd A>gLA> PBEE <HGM:<M MA>
K>E>O:GM LN;C><M H??B<>K BG MA> =>I:KMF>GM <HG<>KG>= ?HK ?HEEHPeNI :<MBHGLf 5A>
<HFINM>K LRLM>F PBEE :NMHF:MB<:EER :E>KM MA> LN;C><M H??B<>K H? NGK>LHEO>= <:L>L
PA>G MA> =>:=EBG> ?HK K>LIHGL> BL :IIKH:<ABG@f 5A> <:L> PBEE :ELH ;> >L<:E:M>=
MH MA> LN;C><M H??B<>KaL LNI>KOBLHK B? MA> =>:=EBG> BL FBLL>=f 5A> =>I:KMF>GM BL
K>JNBK>= MH K>IHKM MH *yy B? MA> :<MBHG HG BML I:KM BL <HFIE>M>=f w?M>K MA> =>I:KMF>GM
A:L @BO>G *yy MA> K>JNBK>= BG?HKF:MBHG HK A:L <HFIE>M>= MA> :<MBHG K>JNBK>=d
MA> y40 PBEE GHMB?R MA> <BMBS>Gf

lfiq *? MA> <:EE>K K>JN>LML BG?HKF:MBHG H? GHGeI:KMB<BI:MBG@ =>I:KMF>GMLd MA>
y40 PBEE IKHOB=> MA> <:EE>K PBMA MA> <HGM:<M BG?HKF:MBHG H? MA> K>E>O:GM =>I:KMF>GMf

lfjh 5A> I:KMB<BI:MBG@ =>I:KMF>GML IKHOB=> *yy PBMA =>M:BE>= @NB=>EBG>L HG
PA:M JN>LMBHGL MA> y40 LAHNE= :LD HG =B??>K>GM LN;C><M F:MM>KL :G= <:L> L<>G:KBHLf
4N<A BG?HKF:MBHG BL <:IMNK>= BG *yyaL DGHPE>=@> ;:L>f |HK >Q:FIE>d BG <:L>
MA> y40 K><>BO>L : <HFIE:BGM HG ;NBE=BG@ =>?><MLd A>gLA> PBEE :LD MA> <:EE>K MA>
EH<:MBHGd LBS> :G= MRI> H? =>?><MLd PA>MA>K MA>K> BL :GR;H=R BGCNK>=d >M< MH :LLBLM
MA> xNB=EBG@ z>I:KMF>GM bxzc MH >O:EN:M> MA> LBMN:MBHG :G= M:D> :IIKHIKB:M>
?HEEHPeNI :<MBHGLf

p5.:0.6,@ |:*6;87:< n77:-26*<276 n.6<:.

lfji wL F>GMBHG>= BG yA:IM>K kd MA> F:BG ?NG<MBHG H? {5yy BL MH FHGBMHK MA>
MK:??B< :G= MK:GLIHKM LBMN:MBHG :G= EB:BL> PBMA IN;EB< MK:GLIHKM :G= MNGG>Eg;KB=@>
HI>K:MHKL :L P>EE :L MA> 1HEB<> :G= HMA>K >F>K@>G<R L>KOB<>L =>I:KMF>GML HG
>F>K@>G<R MK:??B< IE:GL :G= L>KOB<> LMK>G@MA>GBG@f

lfjj 8A>G MA> |BQ>= .H=> {5yy BL :<MBO:M>=d 5z PBEE GHMB?R :EE K>E>O:GM
=>I:KMF>GMLl :G= MA> {GOBKHGF>GMd 5K:GLIHKM :G= 8HKDL xNK>:Nf 5A> ~HG@ ,HG@
0;L>KO:MHKR PBEE :ELH :E>KM 5z H? P:KGBG@L BLLN>= K>@:K=BG@ K:BGLMHKFLd ?EHH=BG@Ld
E:G=LEBIL :G= MKHIB<:E <R<EHG> LB@G:EL =BK><MERf

s201?*@; o.8*:<5.6<

lfjk 5A> ~B@AP:RL z>I:KMF>GM b~Rzc BL K>JNBK>= MH =BLL>FBG:M> BG?HKF:MBHG
HG BG<B=>GML H<<NKKBG@ HG MK:??B< L>GLBMBO> HK IN;EB< MK:GLIHKM L>GLBMBO> KHNM>L MA:M
K>JNBK> >F>K@>G<R :<MBHGL MH ;> <:KKB>= HNM ;R ~Rzf 4N<A BG?HKF:MBHG A:L MH
;> =BLL>FBG:M>= MH MA> 1HEB<> 3yyyd :L P>EE :L 5z :G= MA> K>E>O:GM PHKDL
=>I:KMF>GML HK NMBEBMB>L <HFI:GB>L PBMABG kh FBGNM>L :?M>K MA> =>M><MBHG H? MA>
BG<B=>GMf

l z>I:KMF>GML MH ;> GHMB?B>= BG<EN=> yBOBE wOB:MBHG z>I:KMF>GMd {=N<:MBHG :G= .:GIHP>K xNK>:Nd {E><MKB<:E :G= .><A:GB<:E
4>KOB<>L z>I:KMF>GMd {F>K@>G<R .HGBMHKBG@ :G= 4NIIHKM y>GMK>d |BK> 4>KOB<>L z>I:KMF>GMd ~B@AP:RL z>I:KMF>GMd ~HF>
w??:BKL z>I:KMF>GMd *G?HKF:MBHG 4>KOB<>L z>I:KMF>GMd .:KBG> z>I:KMF>GM :G= 8:M>K 4NIIEB>L z>I:KMF>GMf



AYR`dVb : G^dVb^R\ A__bUZ^RdZ_^ d_ Ch`VUZdV G]]VUZRdV LV]VUZR\ P_b[c

;< ;=

<MEMWSR [MXL ?EVXMGMTEXMRK 7ITEVXQIRXW ERH XLI @SPI SJ ;66

lfip 5A> y40L H? *yy A:G=E> >GJNBKB>L :G= <HFIE:BGML ?KHF MA> IN;EB< HG
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kxn swz|y+owox~}H

|:*//2, t58*,< l;;.;;5.6<

mfjk 0G> D>R ?:<MHK BG ?HKFNE:MBG@ :G >??><MBO> K>LIHGL> BL MA> BG<B=>GM
=NK:MBHG :G= BML K>LNEM:GM BFI:<M HG MK:??B<f *G=>>=d MA> :<MBO:MBHG H? MA> |BQ>=
.H=> {5yy :G= BML >L<:E:MBHG MH MA> +HBGM 4M>>KBG@ .H=> :ELH K>ER HG LN<A :G
:LL>LLF>GMf

mfjl 8A>K>:L MA> =NK:MBHG H? :G BG<B=>GM BL >LMBF:M>= ;R MA> LM:?? H? MA>
BGOHEO>= =>I:KMF>GML :M MA> L<>G>d BML BFI:<M HG MK:??B< BL :LL>LL>= ;R 5zd K>ERBG@
F:BGER HG MA> >QI>KB>G<> H? MA> LM:?? BGOHEO>=f

mfjm 5H BFIKHO> MA> :<<NK:<R H? MA> MK:??B< BFI:<M :LL>LLF>GMd BM BL NL>?NE
MH =>O>EHI : LRLM>F:MB< P:R MH E>:KG ?KHF I:LM >QI>KB>G<>Lf jo |omywwoxn
~rk~ |omy|n} sx+yv+sxq ~ro ~.zo} yp sxmsnox~}F ~ros| n*|k~syxF mvok|kxmo ~swoF
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|o}zyx}o}F |o}*v~kx~ ~|kppsm myxns~syx}F o-~ox~ kxn }z|okn yp myxqo}~syxF k} ,ovv
k} y~ro| swzy|~kx~ zk|kwo~o|} lo }~y|on sx ~ro py|w yp kx \xmsnox~ Wk~klk}o
py| o+kv*k~syx kxn kxkv.}s}H

mfjn \x ~ro vyxqo| ~o|wF ,s~r ~ro no+ovyzwox~ yp k |okvG~swo mywz*~o|Gksnon
ns}zk~mr }.}~ow k} no}m|slon sx zk|kq|kzr NHNMF ~ro z|ymo}} yp wksx~ksxsxq ~ro
\xmsnox~ Wk~klk}o mkx lo k*~ywk~on py| ok}. kmmo}} kxn |o~|so+kvH

mfjo Uk}on yx km~*kv mk}o} sx ~ro \xmsnox~ Wk~klk}oF k} ,ovv k} myx~sxqoxm.
zvkx} no+ovyzonF ~|kppsm wynov} mkx lo no+ovyzon kxn kzzvson ~y z|y+sno k
z|sy|s o}~swk~o} yp ~ro ~|kppsm swzkm~ sx ~o|w} yp novk.F }z|okn kxn o-~ox~ yp
myxqo}~syxF o~mH gro}o k z|sy|s k}}o}}wox~} ,svv lo *}op*v py| snox~sp.sxq m|s~smkv
}s~o}F kxn py| s}}*sxq ok|v. kvo|~} }ry*vn sxmsnox~} ymm*|H

v.*;=:.; <7 q*,242<*<. o2>.:;276

mfjp 8> NG=>KLM:G= MA:M HG q .:R jhhmd MA> }HO>KGF>GM =>I:KMF>GML
>QI>KB>G<>= =B??B<NEMR BG =BO>KMBG@ LHF> FHMHKBLML MH NL> :EM>KG:MBO> KHNM>L :G=
@>MMBG@ LHF> ;NL>L MH <A:G@> KHNM>L =N> MH H;C><MBHG H? I:LL>G@>KLf
6G=>KLM:G=:;ERd LN<A K>:<MBHGL P>K>d MH : @K>:M >QM>GMd =N> MH MA> BG<E>F>GM
P>:MA>K :G= MA> E:<D H? K:BE G>MPHKD :KHNG= MA> <HG@>LM>= :K>:f x>LB=>Ld LHF>
FHMHKBLML :G= ;NL I:LL>G@>KL IK>?>KK>= MH LMB<D MH MA>BK HKB@BG:E KHNM>BG@L :G=
=>LMBG:MBHGL ;><:NL> MA>R P>K> NG?:FBEB:K PBMA MA> :EM>KG:MBO> KHNM>Lf

mfjq 5A>K> :K> LN@@>LMBHGL MA:M B? : I:KMB<NE:K :K>: BL MHH <HG@>LM>=d ?K:G<ABL>=
;NL L>KOB<>L MH MA> :K>: LAHNE= ;> LNLI>G=>=d HK ;NL =KBO>KL LAHNE= LDBI <>KM:BG
;NL LMHIL =NKBG@ >F>K@>G<B>Lf }BO>G MA:M MA>L> F>:LNK>L PHNE= @BO> KBL> MH
L>KBHNL =BLKNIMBHG MH MA> L<A>=NE>= ;NL L>KOB<>Ld MA>R LAHNE= GHM ;> M:D>G EB@AMERf
*G I:KMB<NE:Kd PA>MA>K MA>K> :K> :EM>KG:MBO> FH=>L H? MK:GLIHKM :EHG@ MA> <HG@>LM>=
KHNM> A:L MH ;> <HGLB=>K>=f

mfkh 8> :ELH GHM> LN@@>LMBHGL MA:M ;NL <HFI:GB>L LAHNE= IKHOB=> LI><B:E
;NL L>KOB<>L HG =BO>KM>= KHNM>L MH ?>KKR I:LL>G@>KL :<<NFNE:M>= BG MA> <HG@>LM>=
:K>:f 8> NG=>KLM:G= MA:M BM A:L ;>>G MA> IK:<MB<> H? ;NL <HFI:GB>L MH :=CNLM
MA> ?K>JN>G<R H? MA>BK L>KOB<>L :G= BFIE>F>GM ;NL =BO>KLBHG IE:GL B? LN<A :K>
K>JNBK>=f 5A> >??><MBO>G>LL H? MABL F>MAH= =>I>G=L HG MA> K>:<MBHG H? MA>
I:LL>G@>KLf

mfki gy pkmsvs~k~o ns+o|}syx k||kxqowox~}F ,o |omywwoxn ~rk~ wy|o
sxpy|wk~syx kxn q*snkxmo lo qs+ox ~y wy~y|s}~} yx ~ro kv~o|xk~s+o |y*~o}H bx
~ro y~ro| rkxnF z|sy| k||kxqowox~} kxn z|ymon*|o} }ry*vn lo o}~klvs}ron ,s~r
z*lvsm ~|kx}zy|~ yzo|k~y|} ~y ox}*|o ~rk~ l*} |y*~o ns+o|}syx} k|o pok}slvo kxn
kmmoz~klvo ~y ~ro zk}}oxqo|} yx lyk|nH \x knns~syxF ~ro sxpy|wk~syx ns}}owsxk~on
~y zk}}oxqo|} }ry*vn lo swz|y+onH gro |yvo yp ~ro l*} |oq*vk~y|} oxqkqon l.
~ro l*} mywzkxso} ~y vsks}o ,s~r zk}}oxqo|} *xno| owo|qoxm. }s~*k~syx} }ry*vn
lo }~|oxq~roxonH `y|o ~|ksxsxq kxn mvok| q*snovsxo} py| rkxnvsxq ~|kppsm myxqo}~syx
kxn sxmsnox~} }ry*vn lo qs+ox ~y ~rowH
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|o}zyx}o}F |o}*v~kx~ ~|kppsm myxns~syx}F o-~ox~ kxn }z|okn yp myxqo}~syxF k} ,ovv
k} y~ro| swzy|~kx~ zk|kwo~o|} lo }~y|on sx ~ro py|w yp kx \xmsnox~ Wk~klk}o
py| o+kv*k~syx kxn kxkv.}s}H

mfjn \x ~ro vyxqo| ~o|wF ,s~r ~ro no+ovyzwox~ yp k |okvG~swo mywz*~o|Gksnon
ns}zk~mr }.}~ow k} no}m|slon sx zk|kq|kzr NHNMF ~ro z|ymo}} yp wksx~ksxsxq ~ro
\xmsnox~ Wk~klk}o mkx lo k*~ywk~on py| ok}. kmmo}} kxn |o~|so+kvH

mfjo Uk}on yx km~*kv mk}o} sx ~ro \xmsnox~ Wk~klk}oF k} ,ovv k} myx~sxqoxm.
zvkx} no+ovyzonF ~|kppsm wynov} mkx lo no+ovyzon kxn kzzvson ~y z|y+sno k
z|sy|s o}~swk~o} yp ~ro ~|kppsm swzkm~ sx ~o|w} yp novk.F }z|okn kxn o-~ox~ yp
myxqo}~syxF o~mH gro}o k z|sy|s k}}o}}wox~} ,svv lo *}op*v py| snox~sp.sxq m|s~smkv
}s~o}F kxn py| s}}*sxq ok|v. kvo|~} }ry*vn sxmsnox~} ymm*|H

v.*;=:.; <7 q*,242<*<. o2>.:;276

mfjp 8> NG=>KLM:G= MA:M HG q .:R jhhmd MA> }HO>KGF>GM =>I:KMF>GML
>QI>KB>G<>= =B??B<NEMR BG =BO>KMBG@ LHF> FHMHKBLML MH NL> :EM>KG:MBO> KHNM>L :G=
@>MMBG@ LHF> ;NL>L MH <A:G@> KHNM>L =N> MH H;C><MBHG H? I:LL>G@>KLf
6G=>KLM:G=:;ERd LN<A K>:<MBHGL P>K>d MH : @K>:M >QM>GMd =N> MH MA> BG<E>F>GM
P>:MA>K :G= MA> E:<D H? K:BE G>MPHKD :KHNG= MA> <HG@>LM>= :K>:f x>LB=>Ld LHF>
FHMHKBLML :G= ;NL I:LL>G@>KL IK>?>KK>= MH LMB<D MH MA>BK HKB@BG:E KHNM>BG@L :G=
=>LMBG:MBHGL ;><:NL> MA>R P>K> NG?:FBEB:K PBMA MA> :EM>KG:MBO> KHNM>Lf

mfjq 5A>K> :K> LN@@>LMBHGL MA:M B? : I:KMB<NE:K :K>: BL MHH <HG@>LM>=d ?K:G<ABL>=
;NL L>KOB<>L MH MA> :K>: LAHNE= ;> LNLI>G=>=d HK ;NL =KBO>KL LAHNE= LDBI <>KM:BG
;NL LMHIL =NKBG@ >F>K@>G<B>Lf }BO>G MA:M MA>L> F>:LNK>L PHNE= @BO> KBL> MH
L>KBHNL =BLKNIMBHG MH MA> L<A>=NE>= ;NL L>KOB<>Ld MA>R LAHNE= GHM ;> M:D>G EB@AMERf
*G I:KMB<NE:Kd PA>MA>K MA>K> :K> :EM>KG:MBO> FH=>L H? MK:GLIHKM :EHG@ MA> <HG@>LM>=
KHNM> A:L MH ;> <HGLB=>K>=f

mfkh 8> :ELH GHM> LN@@>LMBHGL MA:M ;NL <HFI:GB>L LAHNE= IKHOB=> LI><B:E
;NL L>KOB<>L HG =BO>KM>= KHNM>L MH ?>KKR I:LL>G@>KL :<<NFNE:M>= BG MA> <HG@>LM>=
:K>:f 8> NG=>KLM:G= MA:M BM A:L ;>>G MA> IK:<MB<> H? ;NL <HFI:GB>L MH :=CNLM
MA> ?K>JN>G<R H? MA>BK L>KOB<>L :G= BFIE>F>GM ;NL =BO>KLBHG IE:GL B? LN<A :K>
K>JNBK>=f 5A> >??><MBO>G>LL H? MABL F>MAH= =>I>G=L HG MA> K>:<MBHG H? MA>
I:LL>G@>KLf

mfki gy pkmsvs~k~o ns+o|}syx k||kxqowox~}F ,o |omywwoxn ~rk~ wy|o
sxpy|wk~syx kxn q*snkxmo lo qs+ox ~y wy~y|s}~} yx ~ro kv~o|xk~s+o |y*~o}H bx
~ro y~ro| rkxnF z|sy| k||kxqowox~} kxn z|ymon*|o} }ry*vn lo o}~klvs}ron ,s~r
z*lvsm ~|kx}zy|~ yzo|k~y|} ~y ox}*|o ~rk~ l*} |y*~o ns+o|}syx} k|o pok}slvo kxn
kmmoz~klvo ~y ~ro zk}}oxqo|} yx lyk|nH \x knns~syxF ~ro sxpy|wk~syx ns}}owsxk~on
~y zk}}oxqo|} }ry*vn lo swz|y+onH gro |yvo yp ~ro l*} |oq*vk~y|} oxqkqon l.
~ro l*} mywzkxso} ~y vsks}o ,s~r zk}}oxqo|} *xno| owo|qoxm. }s~*k~syx} }ry*vn
lo }~|oxq~roxonH `y|o ~|ksxsxq kxn mvok| q*snovsxo} py| rkxnvsxq ~|kppsm myxqo}~syx
kxn sxmsnox~} }ry*vn lo qs+ox ~y ~rowH
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mfkj 8> :ELH GHM> MA:M BM MHHD JNBM> : EHG@ MBF> MH BFIE>F>GM <HGMK:e?EHP
:KK:G@>F>GML :M 1KBG<> {=P:K= 3H:= {:LMf 5A>K> BL : LN@@>LMBHG MA:M >F>K@>G<R
HI>GBG@L ;> IKHOB=>= :M <>GMK:E =BOB=>KL :M BGM>KFBMM>GM EH<:MBHGL H? F:CHK KH:=Lf
8> NG=>KLM:G= MA:M LN<A >F>K@>G<R HI>GBG@L :K> :EK>:=R :O:BE:;E>f jo
|omywwoxn ~rk~ Zy+o|xwox~ }ry*vn myx}sno| ,ro~ro| ~y sxm|ok}o s~} z|y+s}syx
~kusxq sx~y kmmy*x~ ~ro psxkxmskv kxn }kpo~. swzvsmk~syx}H

mfkk 8> A:O> K><>BO>= LN@@>LMBHGL K>@:K=BG@ MA> IKHOBLBHBG H? ;>MM>K LB@G:@>L
?HK MK:??B< =BO>KLBHGf 8ABE> MABL PBEE ?:<BEBM:M> =BO>KLBHGd BM PBEE ;> : FHK> OB:;E>
F>:LNK> ?HK IE:GG>= BG<B=>GMLf ~HP>O>Kd ?HK >F>K@>G<B>Ld LN<A LB@G:@>L PHNE=
;> =B??B<NEM MH F:G:@>f 5z F:R <HGLB=>K MA> ?>:LB;BEBMR H? NLBG@ FH;BE> 7:KB:;E>
.>LL:@> 4B@GL :L F>GMBHG>= BG I:K:@K:IA nfiibBc MH :<AB>O> MA> L:F> >??><Mf

z.,7>.:@ v*6*0.5.6<

mfkl 8> <HGLB=>K MA:M PABE> : EHM H? :<MBHGL :K> M:D>G MH <E>:K MA> LBM> :G=
=BO>KM MK:??B< :M MA> A>B@AM H? MA> >F>K@>G<Rd ?HEEHPeNI :<MBHGL :?M>K MA> <E>:K:G<>
H? MA> LBM> LAHNE= GHM ;> HO>KEHHD>=f

mfkm jo |omywwoxn ~rk~ ~|kppsm wkxkqowox~ wok}*|o} }*mr k} ns+o|}syx
}ry*vn myx~sx*o ~y lo knyz~on o+ox kp~o| ~ro mvok|kxmo yp ~ro }s~o ~y ox}*|o
~rk~ ~|kppsm ,svv |o~*|x ~y xy|wkv sx k }wyy~r kxn },sp~ wkxxo|H ao, kv~o|xk~s+o
|y*~o} wk. xoon ~y lo ~ksvy|on ~y ~ro o+yv+sxq ~|kppsm }s~*k~syx sx ~ro kp~o|wk~r
yp kx sxmsnox~H Uo}sno}F gW }ry*vn myx~sx*o ~y wyxs~y| ~ro ~|kppsm myxns~syx} sx
~ro kppom~on |oqsyx kxn knt*}~ ~ro ~|kppsm }sqxkv} ~r|y*qr ~ro TgV f.}~ow py|

oppom~s+o {*o*o wkxkqowox~ kxn ns}}szk~syxH

z7*- o.;206 *6- z*24 w.<?7:3

mfkn 5A>K> :K> : GNF;>K H? LN@@>LMBHGL K>E:M>= MH >GA:G<>F>GM H? MA> KH:=
=>LB@G :G= K:BE G>MPHKDd LN<A :L K>OB>PBG@ MA> :=>JN:<R H? K>EB>? KH:=Ld
BG<HKIHK:MBG@ MA> <HG<>IML H? G>MPHKD <HGG><MBOBMR :G= K>EB:;BEBMR BG IE:GGBG@
:G= <HGLMKN<MBG@ MA> KH:= G>MPHKDL :G= ;NBE=BG@ FHK> K:BE EBG>Lf 4HF> :ELH
<HFF>GM MA:M PABE> MA> GHKMAeLHNMA ;HNG= KH:=L BG ,HPEHHG :K> FHK> =>O>EHI>=d
MA> >:LMeP>LM ;HNG= KH:=L :K> GHM :=>JN:M>f 5A>R <HGLB=>K MA:M MA>K> BL : G>>=
MH BG<K>:L> MA> <:I:<BMR ?HK >:LMeP>LM ;HNG= MK:??B<f

mfko 8ABE> P> K><H@GBL> MA:M MA> NG:O:BE:;BEBMR H? =BO>KLBHG KHNM>L A:=
<HGMKB;NM>= MH MA> L>KBHNL <HG@>LMBHG HG q .:R jhhmd :G= MA> E:<D H? K:BE G>MPHKD
BG <>GMK:Ee>:LM>KG ,HPEHHG A:= F:=> =BO>KLBHG >O>G E>LL ?>:LB;E>d MA> IE:GGBG@
:G= IKHOBLBHG H? MABL EHG@eM>KF BG?K:LMKN<MNK> BL HNMLB=> MA> 5:LD |HK<>aL :F;BMf
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mfkj 8> :ELH GHM> MA:M BM MHHD JNBM> : EHG@ MBF> MH BFIE>F>GM <HGMK:e?EHP
:KK:G@>F>GML :M 1KBG<> {=P:K= 3H:= {:LMf 5A>K> BL : LN@@>LMBHG MA:M >F>K@>G<R
HI>GBG@L ;> IKHOB=>= :M <>GMK:E =BOB=>KL :M BGM>KFBMM>GM EH<:MBHGL H? F:CHK KH:=Lf
8> NG=>KLM:G= MA:M LN<A >F>K@>G<R HI>GBG@L :K> :EK>:=R :O:BE:;E>f jo
|omywwoxn ~rk~ Zy+o|xwox~ }ry*vn myx}sno| ,ro~ro| ~y sxm|ok}o s~} z|y+s}syx
~kusxq sx~y kmmy*x~ ~ro psxkxmskv kxn }kpo~. swzvsmk~syx}H

mfkk 8> A:O> K><>BO>= LN@@>LMBHGL K>@:K=BG@ MA> IKHOBLBHBG H? ;>MM>K LB@G:@>L
?HK MK:??B< =BO>KLBHGf 8ABE> MABL PBEE ?:<BEBM:M> =BO>KLBHGd BM PBEE ;> : FHK> OB:;E>
F>:LNK> ?HK IE:GG>= BG<B=>GMLf ~HP>O>Kd ?HK >F>K@>G<B>Ld LN<A LB@G:@>L PHNE=
;> =B??B<NEM MH F:G:@>f 5z F:R <HGLB=>K MA> ?>:LB;BEBMR H? NLBG@ FH;BE> 7:KB:;E>
.>LL:@> 4B@GL :L F>GMBHG>= BG I:K:@K:IA nfiibBc MH :<AB>O> MA> L:F> >??><Mf

z.,7>.:@ v*6*0.5.6<

mfkl 8> <HGLB=>K MA:M PABE> : EHM H? :<MBHGL :K> M:D>G MH <E>:K MA> LBM> :G=
=BO>KM MK:??B< :M MA> A>B@AM H? MA> >F>K@>G<Rd ?HEEHPeNI :<MBHGL :?M>K MA> <E>:K:G<>
H? MA> LBM> LAHNE= GHM ;> HO>KEHHD>=f

mfkm jo |omywwoxn ~rk~ ~|kppsm wkxkqowox~ wok}*|o} }*mr k} ns+o|}syx
}ry*vn myx~sx*o ~y lo knyz~on o+ox kp~o| ~ro mvok|kxmo yp ~ro }s~o ~y ox}*|o
~rk~ ~|kppsm ,svv |o~*|x ~y xy|wkv sx k }wyy~r kxn },sp~ wkxxo|H ao, kv~o|xk~s+o
|y*~o} wk. xoon ~y lo ~ksvy|on ~y ~ro o+yv+sxq ~|kppsm }s~*k~syx sx ~ro kp~o|wk~r
yp kx sxmsnox~H Uo}sno}F gW }ry*vn myx~sx*o ~y wyxs~y| ~ro ~|kppsm myxns~syx} sx
~ro kppom~on |oqsyx kxn knt*}~ ~ro ~|kppsm }sqxkv} ~r|y*qr ~ro TgV f.}~ow py|

oppom~s+o {*o*o wkxkqowox~ kxn ns}}szk~syxH

z7*- o.;206 *6- z*24 w.<?7:3

mfkn 5A>K> :K> : GNF;>K H? LN@@>LMBHGL K>E:M>= MH >GA:G<>F>GM H? MA> KH:=
=>LB@G :G= K:BE G>MPHKDd LN<A :L K>OB>PBG@ MA> :=>JN:<R H? K>EB>? KH:=Ld
BG<HKIHK:MBG@ MA> <HG<>IML H? G>MPHKD <HGG><MBOBMR :G= K>EB:;BEBMR BG IE:GGBG@
:G= <HGLMKN<MBG@ MA> KH:= G>MPHKDL :G= ;NBE=BG@ FHK> K:BE EBG>Lf 4HF> :ELH
<HFF>GM MA:M PABE> MA> GHKMAeLHNMA ;HNG= KH:=L BG ,HPEHHG :K> FHK> =>O>EHI>=d
MA> >:LMeP>LM ;HNG= KH:=L :K> GHM :=>JN:M>f 5A>R <HGLB=>K MA:M MA>K> BL : G>>=
MH BG<K>:L> MA> <:I:<BMR ?HK >:LMeP>LM ;HNG= MK:??B<f

mfko 8ABE> P> K><H@GBL> MA:M MA> NG:O:BE:;BEBMR H? =BO>KLBHG KHNM>L A:=
<HGMKB;NM>= MH MA> L>KBHNL <HG@>LMBHG HG q .:R jhhmd :G= MA> E:<D H? K:BE G>MPHKD
BG <>GMK:Ee>:LM>KG ,HPEHHG A:= F:=> =BO>KLBHG >O>G E>LL ?>:LB;E>d MA> IE:GGBG@
:G= IKHOBLBHG H? MABL EHG@eM>KF BG?K:LMKN<MNK> BL HNMLB=> MA> 5:LD |HK<>aL :F;BMf
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nfi w<<>LL MH MK:??B< BG?HKF:MBHG BL : FHLM <KBMB<:E ?:<MHK BG K>=N<BG@ MA>
;NBE=eNI H? : @KB=EH<Df

nfj 8BMA MA> ;>G>?BM H? MK:??B< BG?HKF:MBHGd F>F;>KL H? MA> IN;EB< <:G :OHB=
HK K>=N<> MK:O>E =>E:R ;R F:DBG@ :G BG?HKF>= =><BLBHG HG MA> KHNM> HK FH=>
H? MK:GLIHKMf 4N<A BG?HKF:MBHG LAHNE= ;> =BLL>FBG:M>= BG : MBF>ER :G= :<<NK:M>
F:GG>Kd :G= MAKHN@A :L F:GR <A:GG>EL :L IHLLB;E>f
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nfk wM IK>L>GMd MK:??B< BG?HKF:MBHG BL F:BGER =BLL>FBG:M>= ;R MA> 5K:GLIHKM
z>I:KMF>GM b5zcf 3>:EeMBF> BF:@>L <:IMNK>= ;R yEHL>=eyBK<NBM 5>E>OBLBHG byy57c
<:F>K:L :M BG=BOB=N:E LMK:M>@B< EH<:MBHGL :K> F:=> :O:BE:;E> MH MA> >E><MKHGB<
F>=B: LH MA:M MA> IN;EB< <:G OB>P MA> MK:??B< <HG=BMBHGL :M MA>L> EH<:MBHGLf yy57
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8LESVIT 3
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=> =?

nfl 8A>G: MK:??B< BG<B=>GM H<<NKLd 5zPBEE BLLN> MK:??B< :=OB<> HG >F>K@>G<R
MK:??B< :G= MK:GLIHKM :KK:G@>F>GML MH MA> *G?HKF:MBHG 4>KOB<>L z>I:KMF>GM b*4zcd
MA> *GM>@K:M>= y:EE y>GMK> b*yycd K:=BH LM:MBHGLd :L P>EE :L FH;BE> IAHG> :G=
I:@>K <HFI:GB>Lf *G <:L> MA>K> :K> BG<B=>GML MA:M A:O> L>KBHNL BFIEB<:MBHGL HG
MA> MK:??B<d 5z PBEE =BLL>FBG:M> MA> K>E>O:GM BG?HKF:MBHG MH MA> IN;EB< MAKHN@A MA>
?HEEHPBG@ :==BMBHG:E <A:GG>EL e

e 3:=BH ;KH:=<:LM MH :E>KM
:N=B>G<>L H? MA> <HG@>LMBHG
:G= :EM>KG:MBO> KHNM>L

e xK>:De BG :GGHNG<>F>GML
BGLB=> MNGG>E MN;>L ;R MNGG>E
HI>K:MHKL

e 7:KB:;E> F>LL:@> LB@GL b7.4c :M
MA> 5LBG@ .: yHGMKHE wK>:d
w;>K=>>G 5NGG>E :G= wBKIHKM
5NGG>E

e *G e L M:M BHG :G= BG e CHNKG>R
:GGHNG<>F>GML ;R MA> .53
yHKIHK:M BHG b.53yc :G=
,HPEHHG ey:GMHG 3:B EP:R
yHKIHK:MBHG b,y3yc

e -B@AMe>FBMMBG@ =BH=> b-{zc I:G>EL
:M F:CHK ;NL M>KFBG:EL :G= ?>KKR
IB>KL

e }HO>KGF>GM P>;I:@> b5A>
~HG@ ,HG@ 4w3 }HO>KGF>GM
*G?HKF:MBHG y>GMK> :M PPPfBG?Hf@HOfADd :G= 5zaL AHF>I:@>c

nfm 4I><B?B<:EERd 5z A:= M:D>G MA> ?HEEHPBG@ LM>IL MH BG?HKF MA> IN;EB< H?
MA> MAK>> BG<B=>GML PAB<A H<<NKK>= :M ijrko bwK@RE> 4MK>>Mcd ijrkq b8:M>KEHH 3H:=c
:G= ijrlj b1KBG<> {=P:K= 3H:= {:LMc HG q .:R jhhm e

e 4M:KMBG@ PBMA MA> ?BKLM IK>LL K>E>:L> BLLN>= :M ijrmpd : MHM:E H? kp IK>LL
K>E>:L>L P>K> L>GM MH MA> F>=B:d *4zd FH;BE> IAHG> :G= I:@BG@
<HFI:GB>L :G= *yy OB: FNEMBe?:Qf

e 4M:KMBG@ PBMA MA> ?BKLM <HGM:<M F:=> :M ijrmid : MHM:E H? in =BK><M
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AYR`dVb < BZccV]Z^RdZ_^ _W G^W_b]RdZ_^ d_ dYV KeS\ZT

=> =?
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e 4M:KMBG@ ?KHF ikrlid K>JN>LML ?HK K>@NE:K ;K>:DeBG :GGHNG<>F>GML :M
:EE MNGG>EL b>Q<>IM zBL<HO>KR x:R 5NGG>Ec P>K> F:=>f

e xR ilrhhd y:;E> 57 P:L K>JN>LM>= MH ;KH:=<:LM MA> E:M>LM MK:??B<
LBMN:MBHG ;R KNGGBG@ KHEE>KL HG MA> L<K>>G =NKBG@ BML G>PL IKH@K:FF>f

e 4M:KMBG@ ?KHF ilrhod MA> -{z =BLIE:R I:G>EL :M L>E><M>= ;NL M>KFBG:EL
:G= ;NL LMHIL H? 5A> ,HPEHHG .HMHK xNL yHf -M= b,.xc =BLIE:R>=
BG?HKF:MBHG HG MA> MAK>> BG<B=>GMLf

e 4M:KMBG@ ?KHF ilrmjd MA> {=N<:MBHG :G= .:GIHP>K xNK>:N P:L
K>JN>LM>= MH =BLL>FBG:M> BG?HKF:MBHG MH LMN=>GML MA:M L<AHHE ;NL>L
FB@AM ;> :??><M>= ;R MA> MK:??B< <HG@>LMBHG :G= FB@AM :KKBO> E:M>f

e 4M:KMBG@ PBMA MA> ?BKLM K:=BH BGM>KOB>P :M imrjmd LHNG= ;BM>L :G= K:=BH
BGM>KOB>PL P>K> IKHOB=>= HG ii H<<:LBHGL ?HK K:=BH G>PL :G= IAHG>e
BG IKH@K:FF>Lf

y742,. y=+42, z.4*<276; m:*6,1

nfn 5A> 1HEB<> 1N;EB< 3>E:MBHGL xK:G<A b113xc H? MA> 1HEB<> PBEE :ELH GHMB?R
MA> IN;EB< H? KH:= <EHLNK>L :G= MK:??B< =BO>KLBHGLf 0G q .:R jhhmd MA> 113x A:=
M:D>G MA> ?HEEHPBG@ LM>IL e

e 4M:KMBG@ ?KHF ijrmpd : MHM:E H? jp =BK><M <:EEL P>K> F:=> MH K:=BH
LM:MBHGL MH BG?HKF MA>F H? KH:= <EHLNK>L :M MA> MAK>> BG<B=>GM LBM>L
:G= MH IKHOB=> MA>F PBMA NI=:M>= MK:??B< BG?HKF:MBHGs :G=

e 5A> IN;EB< MK:GLIHKM HI>K:MHKL b,.xg/>P 8HKE= |BKLM xNLgyBMRxNLc :G=
MA> HI>K:MHK H? -BHG 3H<D 5NGG>E P>K> BG?HKF>= H? MA> MK:??B< =BO>KLBHGLf

t6<.0:*<.- n*44 n.6<:.

nfo wI:KM ?KHF 5z :G= 113xd *yy BL :GHMA>K <A:GG>E ?HK =BLL>FBG:MBG@ MK:??B<
BG?HKF:MBHG MH MA> IN;EB<f .>F;>KL H? MA> IN;EB< <:G <:EE MA> AHMEBG> bipjkc MH
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<HG@>LM>=f 5A> yNLMHF>K 4>KOB<> 0??B<>K PBEE <A><D MA> K>E>O:GM ;KH:=<:LM HG
ABLgA>K PHKDLM:MBHG HK MA> MK:??B< :=OB<> D>IM ;R MA> zNMR .:G:@>K MH IKHOB=>
NI=:M>= MK:??B< BG?HKF:MBHG MH MA> IN;EB<f

nfp 0G q .:R jhhmd ;>MP>>G ikrhh :G= ilrlmd *yy K><>BO>= :;HNM qmh <:EELd
BG<EN=BG@ >GJNBKB>L HG MK:??B< <HG=BMBHGLf

@bVRc W_b G]`b_fV]V^d R^U LVT_]]V^URdZ_^c

|25.4@ o2;;.526*<276 7/ t6/7:5*<276

nfq wL LAHPG BG MA> 3:=BH yHFFNGB<:MBHG -H@ :M wII>G=BQ 7d ?NKMA>K
BFIKHO>F>GML <:G ;> F:=> MH F:D> MA> K>E>:L> H? MK:??B< BG?HKF:MBHG MH MA>
IN;EB< FHK> >??B<B>GMf
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M:D>G MA> ?HEEHPBG@ LM>IL e

e 4M:KMBG@ ?KHF ijrmpd : MHM:E H? jp =BK><M <:EEL P>K> F:=> MH K:=BH
LM:MBHGL MH BG?HKF MA>F H? KH:= <EHLNK>L :M MA> MAK>> BG<B=>GM LBM>L
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nfo wI:KM ?KHF 5z :G= 113xd *yy BL :GHMA>K <A:GG>E ?HK =BLL>FBG:MBG@ MK:??B<
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nfq wL LAHPG BG MA> 3:=BH yHFFNGB<:MBHG -H@ :M wII>G=BQ 7d ?NKMA>K
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nfih 8> :MM:<A @K>:M BFIHKM:G<> MH MA> MBF>ER =BLL>FBG:MBHG H? MK:??B<
BG?HKF:MBHG MH >G:;E> MA> :N=B>G<> MH NL> :EM>KG:MBO> KHNM>L HK FH=>L H? MK:GLIHKMf
5ABL BG MNKG PBEE K>=N<> MA> GNF;>K H? FHMHKBLML :G= I:LL>G@>KL ;>BG@ <:N@AM
BG MA> MK:??B< <HG@>LMBHGf *G MABL K>@:K=d P> K><H@GBL> MA> <KN<B:E KHE> IE:R>= ;R
MA> F>=B: BG MA> =BLL>FBG:MBHG IKH<>LLf 0G MA> HMA>K A:G=d P> :ELH K><H@GBL>
MA> BG=>I>G=>G<> H? MA> F>=B: BG =><B=BG@ PA>MA>K :G= PA>G :G :GGHNG<>F>GM
LAHNE= ;> F:=>f

nfii 8> K><H@GBL> MA:M =NKBG@ MA> BG<B=>GML HG q .:R jhhmd MA> O:KBHNL
}HO>KGF>GM =>I:KMF>GML MKB>= O>KR A:K= MH =BLL>FBG:M> MK:??B< BG?HKF:MBHG MH
MA> IN;EB< MAKHN@A =B??>K>GM <A:GG>ELf js~r ~omrxyvyqsmkv sxxy+k~syxF ,o
|omywwoxn ~rk~ Zy+o|xwox~ }ry*vn myx~sx*o ~y o-zvy|o sxxy+k~s+o kxn oppom~s+o
wokx} yp ns}}owsxk~syx yp z*lvsm sxpy|wk~syxH 4N<A F>:GL <HNE= ;> =BOB=>=
BGMH MA> ?HEEHPBG@ <:M>@HKB>L e

5A> ?HEEHPBG@ I:K:@K:IAL L>M HNM MA> O:KBHNL F>:GL BG =>M:BE e

2E3 AIXXMRK YT E HIWMKREXIH VEHMS FVSEHGEWX GLERRIP JSV XVEJJMG RI[W

U. }o~~sxq *z }*mr k no}sqxk~on mrkxxovF wy~y|s}~} my*vn rk+o
|oknsv. k+ksvklvo ~|kppsm sxpy|wk~syx py| ly~r z|oG~|sz zvkxxsxq kxn
mryy}sxq kv~o|xk~s+o |y*~o} sp ~ro. k|o kv|okn. yx ~ros| ,k. ~y ~ro
no}~sxk~syx}H wEMAHN@A MABL LN@@>LMBHG BL ><AH>= ;R LHF> F>F;>KL
H? MA> IN;EB<d P> GHM> MA:M MABL IKHIHL:E PHNE= A:O> LN;LM:GMB:E
K>LHNK<> BFIEB<:MBHGLf Tv~o|xk~s+ov.F gW my*vn ,y|u ,s~r ~ro |knsy
}~k~syx} ~y oxrkxmo ~ro ~swovsxo}} yp ~ro ~|kppsm sxpy|wk~syx l.
sxm|ok}sxq ~ro p|o{*oxm. yp ~|kppsm sxpy|wk~syx l|yknmk}~}H

2F3 CWI SJ 9ISKVETLMGEP ;RJSVQEXMSR A\WXIQ XIGLRSPSK\

wL >QIE:BG>= BG yA:IM>K md }>H@K:IAB<:E *G?HKF:MBHG 4RLM>F b}*4c
IKHOB=>L : <HGO>GB>GM P:R MH H;L>KO> MA> LIK>:= H? <HG@>LMBHG
BG MA> K>@BHG LNKKHNG=BG@ MA> BG<B=>GM ;R =BLIE:RBG@ K>:EeMBF> MK:??B<
BG?HKF:MBHG BG MA> ?HKF H? : 5K:??B< 4I>>= HK 2N>N> .:I MAKHN@A
MA> *GM>KG>Mf gr|y*qr ~rs} ~omrxyvyq.F ~ro z*lvsm mkx lo sxpy|won
yp ~ro ~|kppsm myxns~syx} yp nsppo|ox~ |ykn} ~r|y*qr k nsqs~s}on wkzF
kxn ~rs} sx ~*|x ,svv rovz ~row k+ysn *}sxq ~ro myxqo}~on |ykn}H

2G3 ?VSZMHI ER IQIVKIRG\ XIPITLSRI LSXPMRI JSV TYFPMG IRUYMV\

5A>K> :K> LN@@>LMBHGL MA:M : AHMEBG> LAHNE= ;> >LM:;EBLA>= MH :GLP>K
IN;EB< >GJNBKB>L HG MK:??B< <HG=BMBHGLf *yy BL I>K?HKFBG@ LBFBE:K
?NG<MBHGL ;R I:LLBG@ HG MK:??B< BG?HKF:MBHG ?KHF 5z MH MA> <:EE>KLf
jo |omywwoxn ~rk~ gW }ry*vn ns}m*}} ,s~r \VV knns~syxkv wok}*|o}
~y }~|oxq~rox ~ro vk~~o|C} |yvo sx ns}}owsxk~sxq owo|qoxm. ~|kx}zy|~
sxpy|wk~syxH
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u z>LB@G:M>= K:=BH ;KH:=<:LM
<A:GG>E ?HK MK:??B< G>PL

u 6L> H? }*4 M><AGHEH@R
u {F>K@>G<R M>E>IAHG> AHMEBG> ?HK

IN;EB< >GJNBKR

u -BO> 57 ;KH:=<:LM HG MK:??B<
BG?HKF:MBHG

u zBLL>FBG:MBHG H? BG?HKF:MBHG ;R
F:G:@>F>GM <HFI:GB>L H?
<HFF>K<B:E ;NBE=BG@L :G=
LAHIIBG@ :K<:=>L

u zBLL>FBG:MBHG H? BG?HKF:MBHG
MAKHN@A >F:BE

u 6L> H? FH;BE> IAHG> <>EE ;KH:=<:LM

|HK IK>eMKBI
IE:GGBG@

u z>LB@G:M>= K:=BH ;KH:=<:LM
<A:GG>E ?HK MK:??B< G>PL

u 7:KB:;E> .>LL:@> 4B@GL
u ~B@AP:R w=OBLHKR 3:=BH
u {F>K@>G<R M>E>IAHG> AHMEBG> ?HK

IN;EB< >GJNBKR b?HK I:LL>G@>KLc

u 3:=BH <A:GG>EL H? IN;EB< MK:GLIHKM
:LLH<B:MBHGL

u 3:=BH HG ;NL>L :G= K:BEP:RL
u 6L> H? FH;BE> IAHG> <>EE ;KH:=<:LM

b?HK I:LL>G@>KLc

|HK FHMHKBLMLg
I:LL>G@>KL
PAH :K> HG
MA> KH:=

AR^ SV Z^ZdZRdVU
gZdYZ^ dYV E_fVb^]V^d

LVaeZbV T__`VbRdZ_^ Wb_]
_edcZUV `RbdZVc
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K><>BO>= ?KHF F>F;>KL H? MA> IN;EB<f

2N3 @EHMS SR FYWIW ERH VEMP[E\W

fsxmo wkx. l*}o} k|o o{*szzon ,s~r k*nsyG+s}*kv o{*szwox~F l*}
mywzkxso} wk. myx}sno| oxklvsxq ~ro l*}o} ~y |omos+o |knsy
l|yknmk}~F }y ~rk~ zk}}oxqo|} mkx lo sxpy|won yp ~ro vk~o}~ ~|kppsm
sxpy|wk~syx kxn ns+o|}syx zvkx} sx mk}o yp wkty| sxmsnox~}H gro
yz~syx yp *~svs}sxq ~ro k*nsyG+s}*kv o{*szwox~ yx ~|ksx} yp `geV kxn
^VeV my*vn kv}y lo myx}sno|onH

5A>K> BL :ELH : LN@@>LMBHG MH =>O>EHI : <HFFNGB<:MBHG G>MPHKD
:FHG@ ;NL =KBO>KLd LH MA:M MA>R <:G >Q<A:G@> BG?HKF:MBHG :FHG@
MA>FL>EO>L :G= I:LL MA> BG?HKF:MBHG MH MA> I:LL>G@>KLf 8> :@K>>
MA:M MABL PBEE A>EI >GA:G<> <HFFNGB<:MBHG :G= <HHK=BG:MBHG
:FHG@ ;NL>L BG <:L> H? >F>K@>G<B>Lf ~HP>O>Kd MA> L:?>MR :LI><M
H? BGLM:EEBG@ LN<A <HFFNGB<:MBHG >JNBIF>GM HG ;H:K= A:L MH ;>
<HGLB=>K>=f

2O3 :MKL[E\ 5HZMWSV\ @EHMS

4BFBE:K MH MA> ;K>:DeBG K:=BH ;KH:=<:LM LRLM>F BGLB=> MNGG>ELd MABL
FH;BE> LRLM>F <HNE= ;> IE:<>= :M LMK:M>@B< EH<:MBHGL HK :K>:L
<EHL> MH MA> BG<B=>GM LBM>d LH MA:M FHMHKBLML PBMABG MA> LB@G:E K:G@>
H? MA> FH;BE> NGBM <:G ;> BG?HKF>= H? MA> E:M>LM MK:??B< <HG=BMBHGL

:G= =BO>KLBHG IE:GLf ~HP>O>Kd P> GHM> MA:M LN<A : =>OB<> F:R
:??><M MA> K:=BH K><>IMBHG H? MA> K>LB=>GML BG MA> OB<BGBMRf w<<HK=BG@ERd
MA>K> :K> F:GR E>@:E :G= M><AGB<:E BLLN>L MA:M G>>= MH ;>
<HGLB=>K>= ;>?HK> MABL =>OB<> <:G ;> NL>=f

nfij wI:KM ?KHF >QIEHKBG@ G>P F>:GL MH =BLL>FBG:M> BG?HKF:MBHGd P> A:O>
:ELH K><>BO>= LN@@>LMBHGL MH BFIKHO> MA> >QBLMBG@ :KK:G@>F>GMLd LN<A :L NLBG@
>F:BE :G= IAHG> <:EEL BG :==BMBHG MH FNEMBe?:Q MH >GLNK> MA:M MA> F>LL:@> BL
K><>BOBG@ :MM>GMBHGd :G= BG<EN=BG@ :EE K>E>O:GM I:KMB>L bEBD> MNGG>E HI>K:MHKLc BG
MA> FNEMBe?:Q EBLMf jo kq|oo kxn |omywwoxn ~rk~ gW }ry*vn *}o k} wkx. wokx}
yp myx~km~ k} zy}}slvoH T pyvvy,G*z zryxo mkvv kp~o| k pk-on z|o}} |ovok}o ,svv
rovz ~y n|k, ~ro wonskC} k~~ox~syx ~y ~ro wo}}kqo} }ox~H

nfik 5A>K> :K> :ELH LN@@>LMBHGL MH BGLM:EE FHK> -{z I:G>EL :M ;NL M>KFBG:EL
MH =BLL>FBG:M> >F>K@>G<R MK:??B< BG?HKF:MBHG MH I:LL>G@>KLf jo |omywwoxn
~rk~ gW }ry*vn ns}m*}} ,s~r l*} mywzkxso} ~ro }*qqo}~syxF kxn myx}sno| ,ro~ro|
~ro myx~ox~ yp ~ro sxpy|wk~syx mkx lo oxrkxmon l. sxmv*nsxq sxpy|wk~syx yx
o-zom~on novk.H

nfil 8ABE> MA>K> :K> LN@@>LMBHGL MH NL> 4AHKM .>LL:@BG@ 4>KOB<> b4.4c :L MA>
=BLL>FBG:MBHG MHHEd MABL FH=> H? <HFFNGB<:MBHG A:L : GNF;>K H? <HGLMK:BGMLf
|BKLMd 4.4 KB=>L HG : LMHK> :G= ?HKP:K= MK:GLFBLLBHG F><A:GBLFf 5A>K> BL GH
@N:K:GM>> HG MA> =>EBO>KR MBF>f 4><HG=d BML G>MPHKD K>LHNK<> <HGLNFIMBHG BL
AN@> :G= MA> ;KH:=<:LM MBF> BL EHG@ B? MA> F>LL:@> A:L MH K>:<A : E:K@> GNF;>K
H? K><BIB>GML PBMABG : LAHKM I>KBH= H? MBF>f 5A>K> BL :ELH : EBFBM:MBHG HG MA> F:QBFNF
E>G@MA H? MA> F>LL:@>f 5A>K>?HK>d 4.4 BL GHM :G >??><MBO> MHHE ?HK F:LL
<HFFNGB<:MBHG PA>G MA> F>LL:@> MH ;> L>GM BL MBF>e<KBMB<:Ef



AYR`dVb < BZccV]Z^RdZ_^ _W G^W_b]RdZ_^ d_ dYV KeS\ZT

>> >?

n4*:2<@ *6- p//.,<2>.6.;; 7/ v.;;*0.;

nfim 5A>K> :K> <KBMB<BLFL MA:M 5zaL MK:??B< :=OB<> <HNE= GHM :<<NK:M>ER K>?E><M
MA> E>O>E H? <HG@>LMBHGd :G= MA:M MA> =>L<KBIMBHG H? MA> MK:??B< <HG=BMBHGL HG q
.:R jhhm P:L LH LM:G=:K= MA:M MA> K:=BH LM:MBHGL P>K> GHM :P:K> H? MA> L>O>KBMR
H? MA> <HG@>LMBHGf

nfin *G :==BMBHGd HG> H? MA> K>:LHGL MA:M FHMHKBLML K>?NL>= MH ;> =BO>KM>= P:L
MA:M MA>R =B= GHM A:O> >GHN@A BG?HKF:MBHG HK P>K> GHM ?:FBEB:K PBMA MA> :EM>KG:MBO>
KHNM>Lf wEMAHN@A MA> ;>A:OBHNK H? MA> FHMHKBLML P:L NG=>KLM:G=:;E> @BO>G MA>
BG<E>F>GM P>:MA>Kd MABL A:= K>G=>K>= MA> K><HO>KR F>:LNK>L FHK> =B??B<NEMf

nfio 5H :==K>LL MA>L> MPH IKH;E>FLd ,o |omywwoxn ~rk~ ~ro myx~ox~ yp ~ro
wo}}kqo} s}}*on l. gW }ry*vn lo swz|y+on l. z|y+snsxq G

2E3 6PIEV MRHMGEXMSR SJ XLI HIKVII SJ GSRKIWXMSR

gro no}m|sz~syx yp ~ro noq|oo yp myxqo}~syx DoHqH {*o*o voxq~rE
}ry*vn lo wy|o }zomspsm ~y kvo|~ wy~y|s}~} yp ~ro }o+o|s~. yp ~ro
myxqo}~syxF kxn ~y sxm|ok}o ~ro mrkxmo py| ~ro wk}} wonsk ~y
l|yknmk}~ ~ro wo}}kqo k~ yxmoH fzomskv py|w} py| wkty| sxmsnox~}
my*vn lo no+s}on }y ~rk~ ~ro. }~kxn y*~ p|yw ~ro |y*~sxo z|o}}
|ovok}o} yp gWH cryxo mkvv} }rkvv lo wkno ~y ox}*|o ~rk~ ~ro wo}}kqo}
k|o |omos+sxq k~~ox~syxH

2F3 ?VSZMWMSR SJ EPXIVREXMZI VSYXIW

Tv~ry*qr wy~y|s}~} wk. y|sqsxk~o p|yw nsppo|ox~ |ykn} kxn rk+o
nsppo|ox~ no}~sxk~syx}F gW wk. kn+s}o yx kv~o|xk~s+o |y*~o}I|ykn}
,s~r |ovk~s+ov. }wyy~r ~|kppsm myxns~syx} ~rk~ kvvy, ~r|y*qr ~|kppsmF

}y ~rk~ wy~y|s}~} mkx wynsp. ~ros| |y*~o} sp zy}}slvoH Yy| xyxGwy~y|s}~}F
s~ wk. kv}y lo *}op*v ~y z|y+sno sxpy|wk~syx yx kv~o|xk~s+o z*lvsm
~|kx}zy|~ }o|+smo} k+ksvklvoH

2G3 8WXMQEXI SJ GPSWYVI XMQI SJ XLI VSEH

jo myx}sno| ~rk~ l. sxnsmk~sxq |y*qrv. ~ro |oyzoxsxq ~swo ,ro|o
zy}}slvoF wy~y|s}~} mkx zvkx ~ros| ty*|xo.} sx kn+kxmo kxn k+ysn
*}sxq ~ro |ykn} ~rk~ k|o o-zom~on ~y lo myxqo}~onH f*mr o}~swk~oF
sp qs+oxF rk} ~y lo |ok}yxklv. |okvs}~smH \p s~ s} xy~ z|km~smklvo ~y qs+o
}*mr kx o}~swk~o sx ~ro ms|m*w}~kxmo}F ~ro *xmo|~ksx~. yp ~ro |ykn
mvy}*|o ~swo }ry*vn kv}y lo wkno uxy,x ~y ~ro z*lvsmH

nfip 8> :ELH GHM> MA> LN@@>LMBHG MH L>M NI :G :E>KM LRLM>F LBFBE:K MH MA>
MRIAHHG LB@G:E LRLM>F MH IKHOB=> >F>K@>G<R F>LL:@>L MH MA> IN;EB<f 8ABE> MABL
<:G ;> <HGLB=>K>=d BM BL BFIHKM:GM MH >GLNK> MA:M MA> F>LL:@> :;HNM MA> :??><M>=
:K>: BL <E>:K :L MK:??B< BG<B=>GML :K> GHM EBD>ER MH ;> M>KKBMHKRePB=>f

}6,4.*: -.426.*<276 7/ -=<2.; +.<?..6 <1. |:*6;87:< o.8*:<5.6<
*6- <1. y742,. y=+42, z.4*<276; m:*6,1

nfiq wM IK>L>GMd ;HMA 5z :G= 113x =BLL>FBG:M> >F>K@>G<R MK:GLIHKM
BG?HKF:MBHG MH MA> @>G>K:E IN;EB<f 8> <HGLB=>K MA:M MA>K> BL : G>>= ?HK ;>MM>K
<HHK=BG:MBHG MH :OHB= <:NLBG@ <HG?NLBHG MH MA> F:LL F>=B: :G= MA> IN;EB<f jo
|omywwoxn ~rk~ ~ro sxpy|wk~syx |ovok}on l. gW kxn ~ro cyvsmo }ry*vn lo zk}}on
~y okmr y~ro| ~y ox}*|o myx}s}~oxm.F wsxsws}o myx~|knsm~syx kxn |on*mo
*xxomo}}k|. |ozo~s~syxH
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>> >?

n4*:2<@ *6- p//.,<2>.6.;; 7/ v.;;*0.;

nfim 5A>K> :K> <KBMB<BLFL MA:M 5zaL MK:??B< :=OB<> <HNE= GHM :<<NK:M>ER K>?E><M
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H? MA> <HG@>LMBHGf
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KHNM>Lf wEMAHN@A MA> ;>A:OBHNK H? MA> FHMHKBLML P:L NG=>KLM:G=:;E> @BO>G MA>
BG<E>F>GM P>:MA>Kd MABL A:= K>G=>K>= MA> K><HO>KR F>:LNK>L FHK> =B??B<NEMf

nfio 5H :==K>LL MA>L> MPH IKH;E>FLd ,o |omywwoxn ~rk~ ~ro myx~ox~ yp ~ro
wo}}kqo} s}}*on l. gW }ry*vn lo swz|y+on l. z|y+snsxq G

2E3 6PIEV MRHMGEXMSR SJ XLI HIKVII SJ GSRKIWXMSR

gro no}m|sz~syx yp ~ro noq|oo yp myxqo}~syx DoHqH {*o*o voxq~rE
}ry*vn lo wy|o }zomspsm ~y kvo|~ wy~y|s}~} yp ~ro }o+o|s~. yp ~ro
myxqo}~syxF kxn ~y sxm|ok}o ~ro mrkxmo py| ~ro wk}} wonsk ~y
l|yknmk}~ ~ro wo}}kqo k~ yxmoH fzomskv py|w} py| wkty| sxmsnox~}
my*vn lo no+s}on }y ~rk~ ~ro. }~kxn y*~ p|yw ~ro |y*~sxo z|o}}
|ovok}o} yp gWH cryxo mkvv} }rkvv lo wkno ~y ox}*|o ~rk~ ~ro wo}}kqo}
k|o |omos+sxq k~~ox~syxH

2F3 ?VSZMWMSR SJ EPXIVREXMZI VSYXIW

Tv~ry*qr wy~y|s}~} wk. y|sqsxk~o p|yw nsppo|ox~ |ykn} kxn rk+o
nsppo|ox~ no}~sxk~syx}F gW wk. kn+s}o yx kv~o|xk~s+o |y*~o}I|ykn}
,s~r |ovk~s+ov. }wyy~r ~|kppsm myxns~syx} ~rk~ kvvy, ~r|y*qr ~|kppsmF

}y ~rk~ wy~y|s}~} mkx wynsp. ~ros| |y*~o} sp zy}}slvoH Yy| xyxGwy~y|s}~}F
s~ wk. kv}y lo *}op*v ~y z|y+sno sxpy|wk~syx yx kv~o|xk~s+o z*lvsm
~|kx}zy|~ }o|+smo} k+ksvklvoH

2G3 8WXMQEXI SJ GPSWYVI XMQI SJ XLI VSEH

jo myx}sno| ~rk~ l. sxnsmk~sxq |y*qrv. ~ro |oyzoxsxq ~swo ,ro|o
zy}}slvoF wy~y|s}~} mkx zvkx ~ros| ty*|xo.} sx kn+kxmo kxn k+ysn
*}sxq ~ro |ykn} ~rk~ k|o o-zom~on ~y lo myxqo}~onH f*mr o}~swk~oF
sp qs+oxF rk} ~y lo |ok}yxklv. |okvs}~smH \p s~ s} xy~ z|km~smklvo ~y qs+o
}*mr kx o}~swk~o sx ~ro ms|m*w}~kxmo}F ~ro *xmo|~ksx~. yp ~ro |ykn
mvy}*|o ~swo }ry*vn kv}y lo wkno uxy,x ~y ~ro z*lvsmH

nfip 8> :ELH GHM> MA> LN@@>LMBHG MH L>M NI :G :E>KM LRLM>F LBFBE:K MH MA>
MRIAHHG LB@G:E LRLM>F MH IKHOB=> >F>K@>G<R F>LL:@>L MH MA> IN;EB<f 8ABE> MABL
<:G ;> <HGLB=>K>=d BM BL BFIHKM:GM MH >GLNK> MA:M MA> F>LL:@> :;HNM MA> :??><M>=
:K>: BL <E>:K :L MK:??B< BG<B=>GML :K> GHM EBD>ER MH ;> M>KKBMHKRePB=>f

}6,4.*: -.426.*<276 7/ -=<2.; +.<?..6 <1. |:*6;87:< o.8*:<5.6<
*6- <1. y742,. y=+42, z.4*<276; m:*6,1

nfiq wM IK>L>GMd ;HMA 5z :G= 113x =BLL>FBG:M> >F>K@>G<R MK:GLIHKM
BG?HKF:MBHG MH MA> @>G>K:E IN;EB<f 8> <HGLB=>K MA:M MA>K> BL : G>>= ?HK ;>MM>K
<HHK=BG:MBHG MH :OHB= <:NLBG@ <HG?NLBHG MH MA> F:LL F>=B: :G= MA> IN;EB<f jo
|omywwoxn ~rk~ ~ro sxpy|wk~syx |ovok}on l. gW kxn ~ro cyvsmo }ry*vn lo zk}}on
~y okmr y~ro| ~y ox}*|o myx}s}~oxm.F wsxsws}o myx~|knsm~syx kxn |on*mo
*xxomo}}k|. |ozo~s~syxH
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8KDRUHS 2
3 8XHSL]UXQ MUX ;TJPKLTZ
>HTHNLSLTZ

;TZXUK[JZPUT

=47 Vb_ l_]igg_h^[ncihm g[^_ nbom `[l ch nb_ jl_pciom ]b[jn_lm p[ls `lig
nbim_ qbc]b ][h \_ _[mcfs cgjf_g_hn_^ ni nbim_ qbc]b l_kocl_ \inb fiha_l n_lg
jf[hhcha [h^ [^^cncih[f l_miol]_m4 Kh nbcm Eb[jn_l2 q_ jlipc^_ [ `l[g_qile
qbc]b ]ihmifc^[n_m nb_ p[lciom ij_l[ncihm chpifp_^ ni b[h^f_ ch]c^_hnm qcnb
[^p_lm_ nl[``c] cgj[]nm [h^ qbc]b cffomnl[n_m biq nb_m_ l_]igg_h^[ncihm g[s
_hb[h]_ ip_l[ff ij_l[ncih[f _``c]c_h]s4

=48 Y_ b[p_ ^cpc^_^ nb_ ^c``_l_hn jli]_^ol_m `il b[h^fcha ch]c^_hnm chni
`iol mn[a_m4 Y_ ]ihmc^_l nb[n nb_ e_s ni [ff_pc[n_ [^p_lm_ nl[``c] cgj[]n _``_]ncp_fs
cm ni l_^o]_ nb_ l_mjihm_ ncg_ [n _[]b i` nb_ `iol mn[a_m4

=49 Hcaol_ =47 \_fiq m]b_g[nc][ffs ^_jc]nm nb_ `iol mn[a_m i` ch]c^_hn
g[h[a_g_hn4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

]V ]W

8PN[XL 0}+ DOL 8U[X CZHNLY UM ;TJPKLTZ >HTHNLSLTZ 9LZZPTN AXLVHXLK

=4: F_pcmcha [jjlijlc[n_ ]ihncha_h]s jf[hm nb[n [l_ l_[^s ni \_
cgjf_g_hn_^ cm [ `oh^[g_hn[f n[me4 Wmcha nb_ nl[``c] ^[n[ [h^ ch`ilg[ncih nb[n
b[p_ \__h []]ogof[n_^ ip_l nb_ s_[lm nia_nb_l qcnb nb_ _rj_lncm_ i` nb_
Vl[hmjiln F_j[lng_hn /VF02 p[lciom m]_h[lcim ]iof^ \_ a_h_l[n_^ ni [mm_mm ch
[^p[h]_ biq \_mn ni g[h[a_ nb_ nl[``c] oh^_l [ jl_m]lc\_^ m_n i` ]cl]ogmn[h]_m4

=4; Ucgjfc]cns ch ]iggohc][ncih [h^ ]igg[h^ cm _mm_hnc[f ni _``c]c_hn
cgjf_g_hn[ncih i` jf[hm4 J_h]_2 cn cm [\mifon_fs h_]_mm[ls ni jl_j[l_ [h^ oj^[n_
]f_[l [h^ jl_]cm_ ]cl]of[lm `il chn_l3 [h^ chnl[3^_j[lng_hn[f ]iggohc][ncih4
Ch [jjlijlc[n_ [h^ jligjn do^a_g_hn `lig ch^cpc^o[f i``c]_lm ih nb_ alioh^
cm ]lo]c[f [n ncg_m i` _g_la_h]s4 Vb_m_ `lihnfch_ i``c]_lm mbiof^ nb_l_`il_ ehiq
_r[]nfs qb_h ni l_jiln ni m_hcil i``c]_lm2 l_ko_mn [mmcmn[h]_ il ch`ilg inb_l l_f_p[hn
^_j[lng_hnm4 F_j[lng_hn[f ]cl]of[lm mbiof^ jlipc^_ mo]b aoc^[h]_4

=4< Q``c]_lm h__^ ni [jjl_]c[n_ hin ihfs bcm ^_j[lng_hn[f l_mjihmc\cfcnc_m
\on [fmi nb_ cgj[]n i` bcm []ncihm il ch[]ncihm ih inb_l [l_[m2 mo]b [m nb_ nl[``c]4
Kh nb_ [\m_h]_ i` mo]b [h [jjl_]c[ncih ih nb_ `lihnfch_2 [jjlijlc[n_ ]f_[l[h]_2
^cp_lmcih [h^ l_]ip_ls g_[mol_m qcff hin \_ _``_]n_^ ch aii^ ncg_4

;HUULPJ RSHRDSHG

AUDJH ,5 <GHPULILFDULQP DPG
CHSLILFDULQP QI UKH <PFLGHPU

u K^_hnc`s [h^ p_lc`s ch]c^_hn nsj_ [h^ fi][ncih
u Q``3mcn_ mojjiln `il ]iil^ch[ncih

AUDJH -5 @HTRQPTH

u Q``3mcn_ mojjiln `il ]iil^ch[ncih
u Lichn Un__lcha Oi^_ []ncp[ncih
u T_mjihm_ ni l_ko_mn `il [mmcmn[h]_
u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih

AUDJH .5 8NHDSDPFH

u U[`_ [h^ ncg_fs l_gip[f i` ch]c^_hn
u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih

AUDJH /5 @HFQWHSZ

u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih
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=4: F_pcmcha [jjlijlc[n_ ]ihncha_h]s jf[hm nb[n [l_ l_[^s ni \_
cgjf_g_hn_^ cm [ `oh^[g_hn[f n[me4 Wmcha nb_ nl[``c] ^[n[ [h^ ch`ilg[ncih nb[n
b[p_ \__h []]ogof[n_^ ip_l nb_ s_[lm nia_nb_l qcnb nb_ _rj_lncm_ i` nb_
Vl[hmjiln F_j[lng_hn /VF02 p[lciom m]_h[lcim ]iof^ \_ a_h_l[n_^ ni [mm_mm ch
[^p[h]_ biq \_mn ni g[h[a_ nb_ nl[``c] oh^_l [ jl_m]lc\_^ m_n i` ]cl]ogmn[h]_m4

=4; Ucgjfc]cns ch ]iggohc][ncih [h^ ]igg[h^ cm _mm_hnc[f ni _``c]c_hn
cgjf_g_hn[ncih i` jf[hm4 J_h]_2 cn cm [\mifon_fs h_]_mm[ls ni jl_j[l_ [h^ oj^[n_
]f_[l [h^ jl_]cm_ ]cl]of[lm `il chn_l3 [h^ chnl[3^_j[lng_hn[f ]iggohc][ncih4
Ch [jjlijlc[n_ [h^ jligjn do^a_g_hn `lig ch^cpc^o[f i``c]_lm ih nb_ alioh^
cm ]lo]c[f [n ncg_m i` _g_la_h]s4 Vb_m_ `lihnfch_ i``c]_lm mbiof^ nb_l_`il_ ehiq
_r[]nfs qb_h ni l_jiln ni m_hcil i``c]_lm2 l_ko_mn [mmcmn[h]_ il ch`ilg inb_l l_f_p[hn
^_j[lng_hnm4 F_j[lng_hn[f ]cl]of[lm mbiof^ jlipc^_ mo]b aoc^[h]_4

=4< Q``c]_lm h__^ ni [jjl_]c[n_ hin ihfs bcm ^_j[lng_hn[f l_mjihmc\cfcnc_m
\on [fmi nb_ cgj[]n i` bcm []ncihm il ch[]ncihm ih inb_l [l_[m2 mo]b [m nb_ nl[``c]4
Kh nb_ [\m_h]_ i` mo]b [h [jjl_]c[ncih ih nb_ `lihnfch_2 [jjlijlc[n_ ]f_[l[h]_2
^cp_lmcih [h^ l_]ip_ls g_[mol_m qcff hin \_ _``_]n_^ ch aii^ ncg_4

;HUULPJ RSHRDSHG

AUDJH ,5 <GHPULILFDULQP DPG
CHSLILFDULQP QI UKH <PFLGHPU

u K^_hnc`s [h^ p_lc`s ch]c^_hn nsj_ [h^ fi][ncih
u Q``3mcn_ mojjiln `il ]iil^ch[ncih

AUDJH -5 @HTRQPTH

u Q``3mcn_ mojjiln `il ]iil^ch[ncih
u Lichn Un__lcha Oi^_ []ncp[ncih
u T_mjihm_ ni l_ko_mn `il [mmcmn[h]_
u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih

AUDJH .5 8NHDSDPFH

u U[`_ [h^ ncg_fs l_gip[f i` ch]c^_hn
u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih

AUDJH /5 @HFQWHSZ

u Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_
u Fcmm_gch[ncih i` ch`ilg[ncih



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

]X ]Y

=4= Yb_l_ [jjlijlc[n_2 ^_j[lng_hnm mbiof^ ]ih^o]n ^lcffm [n l_aof[l chn_lp[fm
ni l[cm_ nb_ [f_lnh_mm i` mn[`` [h^ ni _hmol_ [q[l_h_mm i` biq []ncihm ih nb_
]cl]of[lm mbiof^ \_ jlij_lfs cgjf_g_hn_^4 Uo]b ^lcffm mbiof^ chpifp_ ^c``_l_hn
^_j[lng_hnm mi [m ni _hmol_ gono[f oh^_lmn[h^cha i` nb_ l_mj_]ncp_ lif_m i`
p[lciom ^_j[lng_hnm4 Vbcm _hmol_m aii^ n_[gqile ch ncg_m i` l_[f _g_la_h]c_m4

CZHNL + | ;KLTZPMPJHZPUT HTK FLXPMPJHZPUT UM ZOL ;TJPKLTZ

=4> Kh]c^_hnm ][h \_ ^_n_]n_^ [h^ l_jiln_^ \s g[hs g_[hm 3 Rifc]_ j[nlif2
][ffm ni nb_ ,???,2 ch`ilg[ncih l_f[s_^ `lig nl[hmjiln ij_l[nilm il Efim_^3Ecl]ocn
V_f_pcmcih /EEVX0 gihcnilm [n nb_ Gg_la_h]s Vl[hmjiln Eiil^ch[ncih E_hnl_
/GVEE04

=4? Ycnb o\ckocniom om[a_ i` gi\cf_ jbih_m ch Jiha Miha2 ch]c^_hn
c^_hnc`c][ncih nblioab ][ffm `lig g_g\_lm i` nb_ jo\fc] ni ,???, l_g[chm nb_ gimn
]iggihfs [^ijn_^ g_[hm4

=476 Vsjc][ffs2 ojih l_]_cjn i` mo]b l_jilnm2 i``c]_lm qiof^ \_ m_hn ni nb_
m]_h_4 Vb_ `clmn i``c]_l [llcpcha [n nb_ m]_h_ qiof^ p_lc`s nb_ nsj_2 h[nol_ [h^
_rn_hn i` nb_ ch]c^_hn4 J_ qcff nb_h l_jiln nb_ h_]_mm[ls ^_n[cfm ni nb_ i``3mcn_
mojjiln2 mo]b [m nb_ Rifc]_ T_acih[f Eigg[h^ [h^ Eihnlif E_hnl_ /TEEE04

=477 K` ch]c^_hnm [l_ hin l_f[s_^ ni GVEE ncg_iomfs2 nb_ l_mjihm_ ncg_ qcff
\_ ^_f[s_^4 Vbcm cm j[lnc]of[lfs mi qb_h nb_l_ cm [ hog\_l i` fi][fcm_^ ch]c^_hnm
[]limm nb_ n_llcnils4 Ef_[l_l aoc^_fch_m [h^ jli]_^ol_m [m _f[\il[n_^ ch Eb[jn_l
: `il ]iil^ch[ncih \_nq__h VF [h^ nb_ Rifc]_ [h^ qb_h nb_ Rifc]_ mbiof^ hinc`s
VF i` fi][fcm_^ ch]c^_hnm qcff _hb[h]_ nb_ mj__^ i` l_mjihm_4 C ]igj[nc\f_
msmn_g i` ]f[mmc`c][ncih i` lion_m [h^ i` f_p_fm i` m_lciomh_mm i` nb_ ch]c^_hn/m0
jlipc^_m [ ]iggih f[hao[a_ [h^ oh^_lmn[h^cha4

dwtvmkt epstrxkpkqvu

=478 V[echa [^p[hn[a_ i` nb_ n_]bhifias [fl_[^s \_cha ^_jfis_^ ch Jiha
Miha2 _p_h nbioab hin ni [ al_[n _rn_hn2 cn cm jimmc\f_ ni gihcnil l_[f3ncg_ nl[``c]
]ih^cncihm omcha nb_ EEVX msmn_g2 Conig[nc] Kh]c^_hn F_n_]ncih n_]bhifias2
Liolh_s Vcg_ Kh^c][ncih Usmn_g [h^ fiij ^_n_]nilm [m ^_m]lc\_^ ch j[l[al[jbm
;4: 3 ;4= [\ip_4

=479 Vb_ om_ i` l_[f3ncg_ nl[``c] ch`ilg[ncih ch nb_ `ilg i` [ Vl[``c] Uj__^
il So_o_ O[j nblioab [ I_ial[jbc][f Kh`ilg[ncih Usmn_g /IKU0 jlipc^_m [
]ihp_hc_hn q[s ni i\m_lp_ nb_ aliqnb i` nl[``c] ]iha_mncih ip_l ncg_ [h^ mj[]_
[m _rjf[ch_^ ch j[l[al[jb ;47= [\ip_4 Ch cffomnl[ncih i` nb_ l_[f3ncg_ nl[``c] mj__^
g[j `il g[dil li[^m ni Elimm3J[l\iol Vohh_f cm mbiqh ch Hcaol_ =484 Vb_ li[^
m_ag_hnm [l_ ]ifiol3]i^_^ []]il^cha ni nb_ [p_l[a_ mj__^ i` p_bc]f_m nl[p_ffcha
ih nb_g 4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

]X ]Y

=4= Yb_l_ [jjlijlc[n_2 ^_j[lng_hnm mbiof^ ]ih^o]n ^lcffm [n l_aof[l chn_lp[fm
ni l[cm_ nb_ [f_lnh_mm i` mn[`` [h^ ni _hmol_ [q[l_h_mm i` biq []ncihm ih nb_
]cl]of[lm mbiof^ \_ jlij_lfs cgjf_g_hn_^4 Uo]b ^lcffm mbiof^ chpifp_ ^c``_l_hn
^_j[lng_hnm mi [m ni _hmol_ gono[f oh^_lmn[h^cha i` nb_ l_mj_]ncp_ lif_m i`
p[lciom ^_j[lng_hnm4 Vbcm _hmol_m aii^ n_[gqile ch ncg_m i` l_[f _g_la_h]c_m4

CZHNL + | ;KLTZPMPJHZPUT HTK FLXPMPJHZPUT UM ZOL ;TJPKLTZ

=4> Kh]c^_hnm ][h \_ ^_n_]n_^ [h^ l_jiln_^ \s g[hs g_[hm 3 Rifc]_ j[nlif2
][ffm ni nb_ ,???,2 ch`ilg[ncih l_f[s_^ `lig nl[hmjiln ij_l[nilm il Efim_^3Ecl]ocn
V_f_pcmcih /EEVX0 gihcnilm [n nb_ Gg_la_h]s Vl[hmjiln Eiil^ch[ncih E_hnl_
/GVEE04

=4? Ycnb o\ckocniom om[a_ i` gi\cf_ jbih_m ch Jiha Miha2 ch]c^_hn
c^_hnc`c][ncih nblioab ][ffm `lig g_g\_lm i` nb_ jo\fc] ni ,???, l_g[chm nb_ gimn
]iggihfs [^ijn_^ g_[hm4

=476 Vsjc][ffs2 ojih l_]_cjn i` mo]b l_jilnm2 i``c]_lm qiof^ \_ m_hn ni nb_
m]_h_4 Vb_ `clmn i``c]_l [llcpcha [n nb_ m]_h_ qiof^ p_lc`s nb_ nsj_2 h[nol_ [h^
_rn_hn i` nb_ ch]c^_hn4 J_ qcff nb_h l_jiln nb_ h_]_mm[ls ^_n[cfm ni nb_ i``3mcn_
mojjiln2 mo]b [m nb_ Rifc]_ T_acih[f Eigg[h^ [h^ Eihnlif E_hnl_ /TEEE04

=477 K` ch]c^_hnm [l_ hin l_f[s_^ ni GVEE ncg_iomfs2 nb_ l_mjihm_ ncg_ qcff
\_ ^_f[s_^4 Vbcm cm j[lnc]of[lfs mi qb_h nb_l_ cm [ hog\_l i` fi][fcm_^ ch]c^_hnm
[]limm nb_ n_llcnils4 Ef_[l_l aoc^_fch_m [h^ jli]_^ol_m [m _f[\il[n_^ ch Eb[jn_l
: `il ]iil^ch[ncih \_nq__h VF [h^ nb_ Rifc]_ [h^ qb_h nb_ Rifc]_ mbiof^ hinc`s
VF i` fi][fcm_^ ch]c^_hnm qcff _hb[h]_ nb_ mj__^ i` l_mjihm_4 C ]igj[nc\f_
msmn_g i` ]f[mmc`c][ncih i` lion_m [h^ i` f_p_fm i` m_lciomh_mm i` nb_ ch]c^_hn/m0
jlipc^_m [ ]iggih f[hao[a_ [h^ oh^_lmn[h^cha4

dwtvmkt epstrxkpkqvu

=478 V[echa [^p[hn[a_ i` nb_ n_]bhifias [fl_[^s \_cha ^_jfis_^ ch Jiha
Miha2 _p_h nbioab hin ni [ al_[n _rn_hn2 cn cm jimmc\f_ ni gihcnil l_[f3ncg_ nl[``c]
]ih^cncihm omcha nb_ EEVX msmn_g2 Conig[nc] Kh]c^_hn F_n_]ncih n_]bhifias2
Liolh_s Vcg_ Kh^c][ncih Usmn_g [h^ fiij ^_n_]nilm [m ^_m]lc\_^ ch j[l[al[jbm
;4: 3 ;4= [\ip_4

=479 Vb_ om_ i` l_[f3ncg_ nl[``c] ch`ilg[ncih ch nb_ `ilg i` [ Vl[``c] Uj__^
il So_o_ O[j nblioab [ I_ial[jbc][f Kh`ilg[ncih Usmn_g /IKU0 jlipc^_m [
]ihp_hc_hn q[s ni i\m_lp_ nb_ aliqnb i` nl[``c] ]iha_mncih ip_l ncg_ [h^ mj[]_
[m _rjf[ch_^ ch j[l[al[jb ;47= [\ip_4 Ch cffomnl[ncih i` nb_ l_[f3ncg_ nl[``c] mj__^
g[j `il g[dil li[^m ni Elimm3J[l\iol Vohh_f cm mbiqh ch Hcaol_ =484 Vb_ li[^
m_ag_hnm [l_ ]ifiol3]i^_^ []]il^cha ni nb_ [p_l[a_ mj__^ i` p_bc]f_m nl[p_ffcha
ih nb_g 4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

]Z ][

=47: Y_ _gjb[mcm_ nb[n [m [^^cncih[f `ch[h]c[f [h^ g[hjiq_l l_miol]_m
qiof^ \_ l_kocl_^ `il nb_m_ n_]bhifiac][f cgjlip_g_hnm2 `olnb_l ^cm]ommcihm [h^
]ihmofn[ncih ih nb_cl ^_mcl[\cfcns mbiof^ \_ ]ih^o]n_^ \_`il_ jli]__^cha `olnb_l4

CZHNL +~, | @MM|YPZL C[VVUXZ MUX 5UUXKPTHZPUT

=47; Kh pc_q i` nb_ `[]n nb[n nb_ `clmn [llcpcha jifc]_ i``c]_l qiof^ nsjc][ffs
\_ [nn_h^cha ni nb_ p[lciom _p_hnm [n nb_ m]_h_2 nb_ jli]_^ol_m `il l_ko_mncha
mojjiln `lig inb_l ^_j[lng_hnm ][h \_ b[h^f_^ \s nb_ Rifc]_ TEEE i``3mcn_4
Kh [hs ][m_2 nb_l_ mbiof^ \_ ]f_[lfs mj_]c`c_^ jli]_^ol_m ni _hmol_ m_[gf_mm
]iil^ch[ncih \_nq__h nb_ jifc]_ i``c]_l [n nb_ m]_h_ [h^ nb_ Rifc]_ TEEE4

=47< Eihn[]nm qcnb VF [h^ inb_l l_f_p[hn ^_j[lng_hnm `lig qbc]b [mmcmn[h]_
cm l_kocl_^ mbiof^ \_ g[^_ \s nb_ Rifc]_ TEEE4

=47= Vb_ ]iggohc][ncih ]b[hh_fm \_nq__h ^_j[lng_hnm mbiof^ \_ mcgjfc`c_^
[h^ g[^_ ]f_[l ni [ff ih ^ons4 Cm q_ b[p_ l_]igg_h^_^ ch j[l[al[jb :48>2
nbcm cm []bc_p[\f_ nblioab jlij_l jf[hhcha \s cmmocha [h^ ]cl]of[ncha [jjlijlc[n_
[h^ qile[\f_ ]cl]of[lm4

Hcaol_ =48
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]Z ][

=47: Y_ _gjb[mcm_ nb[n [m [^^cncih[f `ch[h]c[f [h^ g[hjiq_l l_miol]_m
qiof^ \_ l_kocl_^ `il nb_m_ n_]bhifiac][f cgjlip_g_hnm2 `olnb_l ^cm]ommcihm [h^
]ihmofn[ncih ih nb_cl ^_mcl[\cfcns mbiof^ \_ ]ih^o]n_^ \_`il_ jli]__^cha `olnb_l4

CZHNL +~, | @MM|YPZL C[VVUXZ MUX 5UUXKPTHZPUT

=47; Kh pc_q i` nb_ `[]n nb[n nb_ `clmn [llcpcha jifc]_ i``c]_l qiof^ nsjc][ffs
\_ [nn_h^cha ni nb_ p[lciom _p_hnm [n nb_ m]_h_2 nb_ jli]_^ol_m `il l_ko_mncha
mojjiln `lig inb_l ^_j[lng_hnm ][h \_ b[h^f_^ \s nb_ Rifc]_ TEEE i``3mcn_4
Kh [hs ][m_2 nb_l_ mbiof^ \_ ]f_[lfs mj_]c`c_^ jli]_^ol_m ni _hmol_ m_[gf_mm
]iil^ch[ncih \_nq__h nb_ jifc]_ i``c]_l [n nb_ m]_h_ [h^ nb_ Rifc]_ TEEE4

=47< Eihn[]nm qcnb VF [h^ inb_l l_f_p[hn ^_j[lng_hnm `lig qbc]b [mmcmn[h]_
cm l_kocl_^ mbiof^ \_ g[^_ \s nb_ Rifc]_ TEEE4

=47= Vb_ ]iggohc][ncih ]b[hh_fm \_nq__h ^_j[lng_hnm mbiof^ \_ mcgjfc`c_^
[h^ g[^_ ]f_[l ni [ff ih ^ons4 Cm q_ b[p_ l_]igg_h^_^ ch j[l[al[jb :48>2
nbcm cm []bc_p[\f_ nblioab jlij_l jf[hhcha \s cmmocha [h^ ]cl]of[ncha [jjlijlc[n_
[h^ qile[\f_ ]cl]of[lm4

Hcaol_ =48
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]\ ]]

=47> Eoll_hnfs2 kocn_ [ hog\_l i` chn_l3^_j[lng_hn[f ^cmj[n]b l_ko_mnm [l_
lion_^ nblioab nb_ Khn_al[n_^ E[ff E_hnl_ /KEE04 KEE q[m chcnc[ffs m_n oj `il jo\fc]
om_4 Qp_l nb_ s_[lm2 g[hs ^_j[lng_hnm b[p_ \__h omcha KEE ni l_f[s m_lpc]_
il ]ihn[]n l_ko_mnm4 Qh_ jlijim[f ni _hb[h]_ ^_j[lng_hn[f ]iil^ch[ncih ih
_kocjg_hn [h^ g[hjiq_l ^cmj[n]b cm ni m_n oj ^_mcah[n_^ n_f_jbih_ fch_m2
qbc]b ]iof^ \_ g[hh_^ \s KEE2 ni l_f[s [h^ `iffiq oj ih nb_m_ l_ko_mnm4 C
mj_]c[f n_f_jbih_ msmn_g qiof^ \_ h__^_^ `il ]iil^ch[ncha chn_l3^_j[lng_hn[f
l_ko_mnm `il [mmcmn[h]_ mi nb[n nb_ q[cncha ncg_ ih nb_ jbih_ ]iof^ \_ l_^o]_^4

=47? Cm [h [fn_lh[ncp_2 ^cl_]n ]iggohc][ncih \_nq__h ^_j[lng_hnm ]iof^
\_ l_mnil_^4 Vb_ ]ihn[]n ^_n[cfm i` nb_ ^ons i``c]_lm ch ^c``_l_hn ^_j[lng_hnm
mbiof^ \_ jligofa[n_^ [h^ oj^[n_^ l_aof[lfs4 Kn cm [fmi cgjiln[hn ni _hmol_
nb[n nb_s ][h \_ l_[]b_^ [`n_l i``c]_ biolm4

=486 Gg_la_h]s jli]_^ol_m i` nb_ ^_j[lng_hnm mbiof^ ch]fo^_ ]f_[l
aoc^[h]_ ih nb_ ch`ilg[ncih h__^_^ `il g[echa do^a_g_hn ih nb_ nsj_ [h^
[giohn i` l_miol]_m nb[n mbiof^ \_ ^_jfis_^4 Kh[jjlijlc[n_ ^_jfisg_hn i`
l_miol]_m qcff f_[^ ni l_3gi\cfcm[ncih nb_l_\s jlifihacha nb_ l_mjihm_ ncg_4
Rf[hhcha ch [^p[h]_ cm [a[ch _mm_hnc[f mi [m ni ^_pcm_ [h [jjlijlc[n_ ]b_]efcmn
`il nb_ ch`ilg[ncih l_kocl_^4

=487 Rligjn ]ihn[]n [h^ ]iil^ch[ncih qcnb nb_ mojjilncha ^_j[lng_hnm cm
pcn[f ni nb_ _[lfs ]igjf_ncih i` ]f_[l[h]_ qilem4

dwtvmkt epstrxkpkqv

=488 Khn_l3^_j[lng_hn[f ]iil^ch[ncih ][h \_ _hb[h]_^ nblioab nb_
]igjon_l3[c^_^ ^cmj[n]b /ECF0 msmn_g ^_m]lc\_^ ch j[l[al[jb :4:9 [\ip_4

CZHNL , | <UPTZ CZLLXPTN >UKL

=489 Cm l_]igg_h^_^ ch j[l[al[jbm 949>394:62 qb_l_ [jjlijlc[n_2 nb_ Lichn
Un__lcha Oi^_ mbiof^ \_ []ncp[n_^ [m [h _m][f[ncih `lig nb_ Hcr_^ Oi^_ GVEE4

=48: Kh ][m_ i` m_lciom ch]c^_hnm2 nb_ Hcr_^ Oi^_ GVEE qiof^ b[p_ \__h
[]ncp[n_^4 Cm nb_ hog\_l i` ch]c^_hnm ch]l_[m_m il c` nb_ m_p_lcns i` nb_ ch]c^_hn
_m][f[n_m2 mi qiof^ nb_ Hcr_^ Oi^_ GVEE 3 cn qiof^ _m][f[n_ ni nb_ Lichn Un__lcha
Oi^_ []]il^cha ni nb_ nlcaa_l j[l[g_n_lm _f[\il[n_^ ch j[l[al[jb 949>4 Cn
nb[n jichn ch ncg_2 [ m_hcil jifc]_ i``c]_l i` nb_ Vl[``c] Dl[h]b J_[^ko[ln_lm mbiof^
\_ ]i3fi][n_^ [n GVEE ni ip_lm__ nb_ mcno[ncih2 [h^ ]iggohc][n_ [h^ ]iil^ch[n_
qcnb nb_ Rifc]_ TEEE [h^ jifc]_ i``c]_lm ih nb_ alioh^4 Vb_ ]i3fi][ncih i` nb_
Rifc]_ [h^ GVEE mn[`` qcff `[]cfcn[n_ \_nn_l mn__l [h^ ]iil^ch[ncih4 Kmmo_m l_a[l^cha
nb_ `_[mc\cfcns i` nb_ ^cp_lmcih jf[hm2 mn[``cha ]ih]_lhm2 [m q_ff [m nb_ \caa_l jc]nol_
i` nl[``c] [lioh^ nb_ [``_]n_^ [l_[ ][h \_ \_nn_l [^^l_mm_^4 Vb_ ^cp_lmcih lion_m
nb[n [l_ dichnfs ^_p_fij_^ \s nb_ Rifc]_ [h^ VF qiof^ fce_fs ni \_ gil_ jl[]nc][\f_4
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]\ ]]

=47> Eoll_hnfs2 kocn_ [ hog\_l i` chn_l3^_j[lng_hn[f ^cmj[n]b l_ko_mnm [l_
lion_^ nblioab nb_ Khn_al[n_^ E[ff E_hnl_ /KEE04 KEE q[m chcnc[ffs m_n oj `il jo\fc]
om_4 Qp_l nb_ s_[lm2 g[hs ^_j[lng_hnm b[p_ \__h omcha KEE ni l_f[s m_lpc]_
il ]ihn[]n l_ko_mnm4 Qh_ jlijim[f ni _hb[h]_ ^_j[lng_hn[f ]iil^ch[ncih ih
_kocjg_hn [h^ g[hjiq_l ^cmj[n]b cm ni m_n oj ^_mcah[n_^ n_f_jbih_ fch_m2
qbc]b ]iof^ \_ g[hh_^ \s KEE2 ni l_f[s [h^ `iffiq oj ih nb_m_ l_ko_mnm4 C
mj_]c[f n_f_jbih_ msmn_g qiof^ \_ h__^_^ `il ]iil^ch[ncha chn_l3^_j[lng_hn[f
l_ko_mnm `il [mmcmn[h]_ mi nb[n nb_ q[cncha ncg_ ih nb_ jbih_ ]iof^ \_ l_^o]_^4

=47? Cm [h [fn_lh[ncp_2 ^cl_]n ]iggohc][ncih \_nq__h ^_j[lng_hnm ]iof^
\_ l_mnil_^4 Vb_ ]ihn[]n ^_n[cfm i` nb_ ^ons i``c]_lm ch ^c``_l_hn ^_j[lng_hnm
mbiof^ \_ jligofa[n_^ [h^ oj^[n_^ l_aof[lfs4 Kn cm [fmi cgjiln[hn ni _hmol_
nb[n nb_s ][h \_ l_[]b_^ [`n_l i``c]_ biolm4

=486 Gg_la_h]s jli]_^ol_m i` nb_ ^_j[lng_hnm mbiof^ ch]fo^_ ]f_[l
aoc^[h]_ ih nb_ ch`ilg[ncih h__^_^ `il g[echa do^a_g_hn ih nb_ nsj_ [h^
[giohn i` l_miol]_m nb[n mbiof^ \_ ^_jfis_^4 Kh[jjlijlc[n_ ^_jfisg_hn i`
l_miol]_m qcff f_[^ ni l_3gi\cfcm[ncih nb_l_\s jlifihacha nb_ l_mjihm_ ncg_4
Rf[hhcha ch [^p[h]_ cm [a[ch _mm_hnc[f mi [m ni ^_pcm_ [h [jjlijlc[n_ ]b_]efcmn
`il nb_ ch`ilg[ncih l_kocl_^4

=487 Rligjn ]ihn[]n [h^ ]iil^ch[ncih qcnb nb_ mojjilncha ^_j[lng_hnm cm
pcn[f ni nb_ _[lfs ]igjf_ncih i` ]f_[l[h]_ qilem4

dwtvmkt epstrxkpkqv

=488 Khn_l3^_j[lng_hn[f ]iil^ch[ncih ][h \_ _hb[h]_^ nblioab nb_
]igjon_l3[c^_^ ^cmj[n]b /ECF0 msmn_g ^_m]lc\_^ ch j[l[al[jb :4:9 [\ip_4

CZHNL , | <UPTZ CZLLXPTN >UKL

=489 Cm l_]igg_h^_^ ch j[l[al[jbm 949>394:62 qb_l_ [jjlijlc[n_2 nb_ Lichn
Un__lcha Oi^_ mbiof^ \_ []ncp[n_^ [m [h _m][f[ncih `lig nb_ Hcr_^ Oi^_ GVEE4

=48: Kh ][m_ i` m_lciom ch]c^_hnm2 nb_ Hcr_^ Oi^_ GVEE qiof^ b[p_ \__h
[]ncp[n_^4 Cm nb_ hog\_l i` ch]c^_hnm ch]l_[m_m il c` nb_ m_p_lcns i` nb_ ch]c^_hn
_m][f[n_m2 mi qiof^ nb_ Hcr_^ Oi^_ GVEE 3 cn qiof^ _m][f[n_ ni nb_ Lichn Un__lcha
Oi^_ []]il^cha ni nb_ nlcaa_l j[l[g_n_lm _f[\il[n_^ ch j[l[al[jb 949>4 Cn
nb[n jichn ch ncg_2 [ m_hcil jifc]_ i``c]_l i` nb_ Vl[``c] Dl[h]b J_[^ko[ln_lm mbiof^
\_ ]i3fi][n_^ [n GVEE ni ip_lm__ nb_ mcno[ncih2 [h^ ]iggohc][n_ [h^ ]iil^ch[n_
qcnb nb_ Rifc]_ TEEE [h^ jifc]_ i``c]_lm ih nb_ alioh^4 Vb_ ]i3fi][ncih i` nb_
Rifc]_ [h^ GVEE mn[`` qcff `[]cfcn[n_ \_nn_l mn__l [h^ ]iil^ch[ncih4 Kmmo_m l_a[l^cha
nb_ `_[mc\cfcns i` nb_ ^cp_lmcih jf[hm2 mn[``cha ]ih]_lhm2 [m q_ff [m nb_ \caa_l jc]nol_
i` nl[``c] [lioh^ nb_ [``_]n_^ [l_[ ][h \_ \_nn_l [^^l_mm_^4 Vb_ ^cp_lmcih lion_m
nb[n [l_ dichnfs ^_p_fij_^ \s nb_ Rifc]_ [h^ VF qiof^ fce_fs ni \_ gil_ jl[]nc][\f_4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

UTT UTU

=48; Cm mn[n_^ [\ip_2 ni cgjlip_ nb_ [\cfcns `il g[h[acha nl[``c] ch nb_ gc^mn
i` [h ch]c^_hn2 cn cm cgjiln[hn `il VF ni b[p_ [ m_n i` ]ihncha_h]s jf[hm ih ch]c^_hnm
i]]ollcha ih nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln m_hmcncp_ lion_m [m ^_m]lc\_^ ch
j[l[al[jbm ;486 [h^ ;48=4

=48< Vb_ Lichn Un__lcha Oi^_ GVEE qcff ip_lm__ nb_ ch]c^_hnm [h^ jlipc^_
mn__l ih nb_ ]ihncha_h]s jf[hm [h^ fiha_l n_lg ^cp_lmcih g_[mol_m ni \_ [^ijn_^4
Vb_ ]iggohc][ncih [h^ ]iil^ch[ncih \_nq__h GVEE [h^ nb_ Rifc]_ TEEEm [m
q_ff [m `lihn fch_ jifc]_ i``c]_lm qcff \_ _hb[h]_^4

CZHNL , | BLYVUTYL ZU BLW[LYZY MUX 3YYPYZHTJL

=48= Qh]_ [ l_ko_mn il hinc`c][ncih `il [mmcmn[h]_ b[m \__h l_]_cp_^2 nb_
l_f_p[hn ^_j[lng_hn b[m ni l_mjih^ \s []ncp[ncha2 ]iil^ch[ncha2 [h^ g[h[acha
[jjlijlc[n_ ^_j[lng_hn[f i``c]_lm [h^ _kocjg_hn ni ]f_[l nb_ ch]c^_hn4

=48> Hil nbcm joljim_2 [h []]ol[n_ [h^ ^_n[cf_^ c^_hnc`c][ncih i` nb_ nsj_2
h[nol_ [h^ _rn_hn i` nb_ ch]c^_hn cm ]lo]c[f `il mbiln_hcha nb_ l_mjihm_ ncg_4
F_j_h^cha ih nb_ h[nol_ i` nb_ ch]c^_hn2 ^c``_l_hn ech^m i` mojjiln g[s \_
h__^_^ `lig p[lciom ^_j[lng_hnm4 Hil _r[gjf_2 ]b_gc][f mjcffm qcff chpifp_ nb_
Ghpclihg_hn[f Rlin_]ncih F_j[lng_hn [h^ nb_ Hcl_ U_lpc]_m F_j[lng_h/HUF0
qbcf_ m][``if^cha ]iff[jm_ [h^ l_gip[f i` li[^ \fi]e[a_ qcff chpifp_ nb_ Docf^cham
F_j[lng_hn [h^ nb_ Jcabq[sm F_j[lng_hn l_mj_]ncp_fs4

=48? Ds nbcm ncg_2 nb_ Lichn Un__lcha Oi^_ cm ch jf[]_ [h^ nb_ `clmn mn_j cm ni
_hmol_ nb[n nb_ l_f_p[hn ^_j[lng_hnm b[p_ [fl_[^s \__h hinc`c_^ [h^ nb[n
[jjlijlc[n_ g[hjiq_l [h^ _kocjg_hn l_miol]_m b[p_ \__h ^_jfis_^4

=496 Vb_ cgjiln[h]_ i` nb_ jli`_mmcih[f do^a_g_hn i` nb_ mn[`` ih nb_ alioh^
`lig nb_ mojjilncha ^_j[lng_hnm ][hhin \_ oh^_l_mncg[n_^4 Vi _hmol_ nb[n
jlij_l [h^ mioh^ do^a_g_hnm [l_ g[^_ \s nbim_ mn[``2 mo``c]c_hn aoc^[h]_ [h^
[h _mn[\fcmb_^ g_]b[hcmg `il _m][f[ncha nb_ cmmo_m ni gil_ m_hcil [h^ _rj_lc_h]_^
mn[`` qcnbch nb_ ^_j[lng_hn `il p_lc`c][ncih [h^ [^pc]_ mbiof^ \_ jlipc^_^4 Ycnb
]iggih om_ i` mg[ln jbih_m qcnb pc^_i [h^ jc]nol_ l_]il^cha ][j[\cfcnc_m2
jc]nol_m il pc^_i i` nb_ m]_h_2 ch [^^cncih ni pic]_ ^_m]lcjncihm2 ][h \_ l_f[s_^
\[]e `il p_lc`c][ncih joljim_m4

=497 Vb_ jli`_mmcih[f do^a_g_hn i` nb_ mn[`` ih nb_ alioh^ `lig nb_ mojjilncha
^_j[lng_hnm mbiof^ [fmi ch]fo^_ [ \_mn _mncg[n_ i` nb_ ch]c^_hn ^ol[ncih2
_mj_]c[ffs nb_ ^ol[ncih i` nb_ li[^ ]fimol_2 qbc]b ]iof^ nb_h \_ `ilq[l^_^ ni
[ff nb_ ]ih]_lh_^ ^_j[lng_hnm2 _mj_]c[ffs GVEE4 D[m_^ ih nb_ _mncg[n_^ ch]c^_hn
^ol[ncih2 [jjlijlc[n_ nl[``c] g[h[a_g_hn g_[mol_m [lioh^ nb_ m]_h_ ][h \_
`ilgof[n_^2 [h^ ^cmm_gch[ncih i` ch`ilg[ncih ]iof^ \_ _hb[h]_^4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

UTT UTU

=48; Cm mn[n_^ [\ip_2 ni cgjlip_ nb_ [\cfcns `il g[h[acha nl[``c] ch nb_ gc^mn
i` [h ch]c^_hn2 cn cm cgjiln[hn `il VF ni b[p_ [ m_n i` ]ihncha_h]s jf[hm ih ch]c^_hnm
i]]ollcha ih nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln m_hmcncp_ lion_m [m ^_m]lc\_^ ch
j[l[al[jbm ;486 [h^ ;48=4

=48< Vb_ Lichn Un__lcha Oi^_ GVEE qcff ip_lm__ nb_ ch]c^_hnm [h^ jlipc^_
mn__l ih nb_ ]ihncha_h]s jf[hm [h^ fiha_l n_lg ^cp_lmcih g_[mol_m ni \_ [^ijn_^4
Vb_ ]iggohc][ncih [h^ ]iil^ch[ncih \_nq__h GVEE [h^ nb_ Rifc]_ TEEEm [m
q_ff [m `lihn fch_ jifc]_ i``c]_lm qcff \_ _hb[h]_^4

CZHNL , | BLYVUTYL ZU BLW[LYZY MUX 3YYPYZHTJL

=48= Qh]_ [ l_ko_mn il hinc`c][ncih `il [mmcmn[h]_ b[m \__h l_]_cp_^2 nb_
l_f_p[hn ^_j[lng_hn b[m ni l_mjih^ \s []ncp[ncha2 ]iil^ch[ncha2 [h^ g[h[acha
[jjlijlc[n_ ^_j[lng_hn[f i``c]_lm [h^ _kocjg_hn ni ]f_[l nb_ ch]c^_hn4

=48> Hil nbcm joljim_2 [h []]ol[n_ [h^ ^_n[cf_^ c^_hnc`c][ncih i` nb_ nsj_2
h[nol_ [h^ _rn_hn i` nb_ ch]c^_hn cm ]lo]c[f `il mbiln_hcha nb_ l_mjihm_ ncg_4
F_j_h^cha ih nb_ h[nol_ i` nb_ ch]c^_hn2 ^c``_l_hn ech^m i` mojjiln g[s \_
h__^_^ `lig p[lciom ^_j[lng_hnm4 Hil _r[gjf_2 ]b_gc][f mjcffm qcff chpifp_ nb_
Ghpclihg_hn[f Rlin_]ncih F_j[lng_hn [h^ nb_ Hcl_ U_lpc]_m F_j[lng_h/HUF0
qbcf_ m][``if^cha ]iff[jm_ [h^ l_gip[f i` li[^ \fi]e[a_ qcff chpifp_ nb_ Docf^cham
F_j[lng_hn [h^ nb_ Jcabq[sm F_j[lng_hn l_mj_]ncp_fs4

=48? Ds nbcm ncg_2 nb_ Lichn Un__lcha Oi^_ cm ch jf[]_ [h^ nb_ `clmn mn_j cm ni
_hmol_ nb[n nb_ l_f_p[hn ^_j[lng_hnm b[p_ [fl_[^s \__h hinc`c_^ [h^ nb[n
[jjlijlc[n_ g[hjiq_l [h^ _kocjg_hn l_miol]_m b[p_ \__h ^_jfis_^4

=496 Vb_ cgjiln[h]_ i` nb_ jli`_mmcih[f do^a_g_hn i` nb_ mn[`` ih nb_ alioh^
`lig nb_ mojjilncha ^_j[lng_hnm ][hhin \_ oh^_l_mncg[n_^4 Vi _hmol_ nb[n
jlij_l [h^ mioh^ do^a_g_hnm [l_ g[^_ \s nbim_ mn[``2 mo``c]c_hn aoc^[h]_ [h^
[h _mn[\fcmb_^ g_]b[hcmg `il _m][f[ncha nb_ cmmo_m ni gil_ m_hcil [h^ _rj_lc_h]_^
mn[`` qcnbch nb_ ^_j[lng_hn `il p_lc`c][ncih [h^ [^pc]_ mbiof^ \_ jlipc^_^4 Ycnb
]iggih om_ i` mg[ln jbih_m qcnb pc^_i [h^ jc]nol_ l_]il^cha ][j[\cfcnc_m2
jc]nol_m il pc^_i i` nb_ m]_h_2 ch [^^cncih ni pic]_ ^_m]lcjncihm2 ][h \_ l_f[s_^
\[]e `il p_lc`c][ncih joljim_m4

=497 Vb_ jli`_mmcih[f do^a_g_hn i` nb_ mn[`` ih nb_ alioh^ `lig nb_ mojjilncha
^_j[lng_hnm mbiof^ [fmi ch]fo^_ [ \_mn _mncg[n_ i` nb_ ch]c^_hn ^ol[ncih2
_mj_]c[ffs nb_ ^ol[ncih i` nb_ li[^ ]fimol_2 qbc]b ]iof^ nb_h \_ `ilq[l^_^ ni
[ff nb_ ]ih]_lh_^ ^_j[lng_hnm2 _mj_]c[ffs GVEE4 D[m_^ ih nb_ _mncg[n_^ ch]c^_hn
^ol[ncih2 [jjlijlc[n_ nl[``c] g[h[a_g_hn g_[mol_m [lioh^ nb_ m]_h_ ][h \_
`ilgof[n_^2 [h^ ^cmm_gch[ncih i` ch`ilg[ncih ]iof^ \_ _hb[h]_^4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

UTV UTW

dwtvmkt epstrxkpkqv

=498 Vb_ ECF msmn_g ^_m]lc\_^ ch j[l[al[jb :4:9 _h[\f_m [ff nb_ ^cmj[n]b
l_ko_mnm [m q_ff [m ]ih^cncihm i` nb_ ch]c^_hn ni \_ oj^[n_^ [h^ fiaa_^4 C l_[f3
ncg_ ]igjl_b_hmcp_ oh^_lmn[h^cha i` nb_ _p_hnm b[jj_hcha [n nb_ m]_h_
`[]cfcn[n_m jlij_l do^a_g_hn ih nb_ ^_jfisg_hn i` _kocjg_hn [h^ g[hjiq_l
l_miol]_m4

CZHNL , | DXHMMPJ >HTHNLSLTZ HXU[TK ZOL CJLTL

=499 Wh^_l nb_ Lichn Un__lcha Oi^_ [h^ qcnb nb_ \_h_`cn i` \_nn_l _mncg[n_
i` ch]c^_hn ^ol[ncih2 gil_ _``_]ncp_ nl[``c] ^cp_lmcih jf[hm ][h \_ ^_pcm_^4 Vb_
[\cfcns ni g[h[a_ nl[``c] ^olcha [h ch]c^_hn ]iof^ \_ `olnb_l _hb[h]_^ \s nb_
^_p_fijg_hn i` [ m_n i` ]ihncha_h]s jf[hm ih ch]c^_hnm i]]ollcha ih nl[``c]
m_hmcncp_ il jo\fc] nl[hmjiln m_hmcncp_ lion_m [m ^_m]lc\_^ ch j[l[al[jb ;4864

dwtvmkt epstrxkpkqv

=49: Y_ ]ihmc^_l cn ^_mcl[\f_ ni _r[gch_ nb_ `_[mc\cfcns i` ^_p_fijcha [
]igjon_lcm_^ _rj_ln3msmn_g3\[m_^ ch]c^_hn g[h[a_g_hn msmn_g2 qbc]b cm
][j[\f_ i` ch]iljil[ncha f_mmihm f_[lhn `lig j[mn ch]c^_hnm [h^ jlipc^cha ^[n[
`il `onol_ l_`_l_h]_m4 Vbcm cm m_n ion ch j[l[al[jb ;4884

CZHNL , | 6PYYLSPTHZPUT UM ;TMUXSHZPUT

=49; Cn jl_m_hn2 GVEE l_fc_m b_[pcfs ih nb_ g_^c[ ni \li[^][mn jl_mm l_f_[m_m
[h^ mioh^ \cn_m4 Vbcm [jjli[]b b[m nb_ fcgcn[ncihm i` nb_ ncg_ [h^ nb_ ]ihn_hnm
i` nb_ \li[^][mn4 U_nncha oj [al__^ [ll[ha_g_hnm qcnb nb_g_^c[ [h^^_p_fijcha
[ \_nn_l ][n_ailcm[ncih i` nb_ jl_mm l_f_[m_m qcnb ^c``_l_hn f_p_fm i` ola_h]s qcff
gchcgcm_ nb_ [\ip_ fcgcn[ncihm4

=49< GVEE b[m ni ^_pcm_ ^c``_l_hn `ilgm ni jlipc^_ jl_]cm_ \on []]ol[n_
mn[n_g_hnm ih nb_ ch]c^_hnm nb[n qcff cgg_^c[n_fs bcabfcabn cnm cgjiln[h]_ ni nb_
g_^c[4 C `iffiq3oj jbih_ ][ff [`n_l [ `[r_^ jl_mm l_f_[m_ qcff [fmi b_fj ni _hmol_
ncg_fs ^cmm_gch[ncih i` ch`ilg[ncih ni nb_ jo\fc]4

=49= Icp_h nb[n nb_ ncg_fch_mm i` mo]b ch`ilg[ncih cm ]lcnc][f ni gchcgcmcha nb_
nl[``c] cgj[]n i` ch]c^_hnm2 VF mbiof^ nls ni _rj[h^ nb_ ]b[hh_fm `il ch`ilg[ncih
^cmm_gch[ncih nblioab ]fim_l ]iij_l[ncih qcnb nohh_f ij_l[nilm2 gi\cf_ jbih_
]igj[hc_m2 jlij_lns g[h[a_lm2 g[dil _gjfis_lm [h^ inb_l q_\3\[m_^ g_^c[
]igj[hc_m4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

UTV UTW

dwtvmkt epstrxkpkqv

=498 Vb_ ECF msmn_g ^_m]lc\_^ ch j[l[al[jb :4:9 _h[\f_m [ff nb_ ^cmj[n]b
l_ko_mnm [m q_ff [m ]ih^cncihm i` nb_ ch]c^_hn ni \_ oj^[n_^ [h^ fiaa_^4 C l_[f3
ncg_ ]igjl_b_hmcp_ oh^_lmn[h^cha i` nb_ _p_hnm b[jj_hcha [n nb_ m]_h_
`[]cfcn[n_m jlij_l do^a_g_hn ih nb_ ^_jfisg_hn i` _kocjg_hn [h^ g[hjiq_l
l_miol]_m4

CZHNL , | DXHMMPJ >HTHNLSLTZ HXU[TK ZOL CJLTL

=499 Wh^_l nb_ Lichn Un__lcha Oi^_ [h^ qcnb nb_ \_h_`cn i` \_nn_l _mncg[n_
i` ch]c^_hn ^ol[ncih2 gil_ _``_]ncp_ nl[``c] ^cp_lmcih jf[hm ][h \_ ^_pcm_^4 Vb_
[\cfcns ni g[h[a_ nl[``c] ^olcha [h ch]c^_hn ]iof^ \_ `olnb_l _hb[h]_^ \s nb_
^_p_fijg_hn i` [ m_n i` ]ihncha_h]s jf[hm ih ch]c^_hnm i]]ollcha ih nl[``c]
m_hmcncp_ il jo\fc] nl[hmjiln m_hmcncp_ lion_m [m ^_m]lc\_^ ch j[l[al[jb ;4864

dwtvmkt epstrxkpkqv

=49: Y_ ]ihmc^_l cn ^_mcl[\f_ ni _r[gch_ nb_ `_[mc\cfcns i` ^_p_fijcha [
]igjon_lcm_^ _rj_ln3msmn_g3\[m_^ ch]c^_hn g[h[a_g_hn msmn_g2 qbc]b cm
][j[\f_ i` ch]iljil[ncha f_mmihm f_[lhn `lig j[mn ch]c^_hnm [h^ jlipc^cha ^[n[
`il `onol_ l_`_l_h]_m4 Vbcm cm m_n ion ch j[l[al[jb ;4884

CZHNL , | 6PYYLSPTHZPUT UM ;TMUXSHZPUT

=49; Cn jl_m_hn2 GVEE l_fc_m b_[pcfs ih nb_ g_^c[ ni \li[^][mn jl_mm l_f_[m_m
[h^ mioh^ \cn_m4 Vbcm [jjli[]b b[m nb_ fcgcn[ncihm i` nb_ ncg_ [h^ nb_ ]ihn_hnm
i` nb_ \li[^][mn4 U_nncha oj [al__^ [ll[ha_g_hnm qcnb nb_ g_^c[ [h^ ^_p_fijcha
[ \_nn_l ][n_ailcm[ncih i` nb_ jl_mm l_f_[m_m qcnb ^c``_l_hn f_p_fm i` ola_h]s qcff
gchcgcm_ nb_ [\ip_ fcgcn[ncihm4

=49< GVEE b[m ni ^_pcm_ ^c``_l_hn `ilgm ni jlipc^_ jl_]cm_ \on []]ol[n_
mn[n_g_hnm ih nb_ ch]c^_hnm nb[n qcff cgg_^c[n_fs bcabfcabn cnm cgjiln[h]_ ni nb_
g_^c[4 C `iffiq3oj jbih_ ][ff [`n_l [ `[r_^ jl_mm l_f_[m_ qcff [fmi b_fj ni _hmol_
ncg_fs ^cmm_gch[ncih i` ch`ilg[ncih ni nb_ jo\fc]4

=49= Icp_h nb[n nb_ ncg_fch_mm i` mo]b ch`ilg[ncih cm ]lcnc][f ni gchcgcmcha nb_
nl[``c] cgj[]n i` ch]c^_hnm2 VF mbiof^ nls ni _rj[h^ nb_ ]b[hh_fm `il ch`ilg[ncih
^cmm_gch[ncih nblioab ]fim_l ]iij_l[ncih qcnb nohh_f ij_l[nilm2 gi\cf_ jbih_
]igj[hc_m2 jlij_lns g[h[a_lm2 g[dil _gjfis_lm [h^ inb_l q_\3\[m_^ g_^c[
]igj[hc_m4



5OHVZLX 0 ^ asgpjxrso krs bqhnijqu dgqgljpjqu

UTX UTY

dwtvmkt epstrxkpkqvu

=49> Kh nb_ `onol_2 GVEE ][h ]ihmc^_l m_nncha oj ^_mcah[n_^ ]iggohc][ncih
]b[hh_fm ni _hmol_ nb[n []]ol[n_ ch`ilg[ncih [\ion nl[``c] ]ih^cncihm [h^
^cp_lmcih jf[hm ][h \_ ^cmm_gch[n_^ ch [ ncg_fs g[hh_l4 Vb_ chmn[ff[ncih i`
p[lc[\f_ g_mm[a_ mcahm [n mnl[n_ac] fi][ncihm i` nb_ li[^ h_nqile cm ih_ jimmc\f_
g_[hm4 U_nncha oj [ ^_mcah[n_^ l[^ci \li[^][mn ]b[hh_f `il nl[``c] h_qm [h^
nb_ om_ i` Jcabq[s C^pcmils T[^ci g[s [fmi \_ ijncihm \on nb_ l_miol]_ [h^
f_a[f cgjfc][ncihm b[p_ ni \_ ][l_`offs ]ihmc^_l_^4

CZHNL - | 5RLHXHTJL

=49? Vb_ m[`_ [h^ ncg_fs ]f_[l[h]_ i` nb_ ch]c^_hn [h^ n_lgch[ncih i` nb_
ch]c^_hn cm i` ongimn mcahc`c][h]_4

=4:6 Qh]_ nb_ mn[`` [h^ _kocjg_hn `lig nb_ mojjilncha ^_j[lng_hnm b[p_
\_aoh ni [llcp_ [n nb_ m]_h_2 _``c]c_hn g[h[a_g_hn [n nb_ m]_h_ cm ]lo]c[f4
Iii^ ]iil^ch[ncih ^cl_]nfs [``_]nm nb_ mo]]_mm i` nb_ ch]c^_hn l_mjihm_ jli]_mm2
_mj_]c[ffs `il gil_ m_lciom ch]c^_hnm4 C ]f_[lfs ^_`ch_^2 q_ff3oh^_lmnii^2 mnlc]nfs
`iffiq_^ ]igg[h^ [h^ ]ihnlif mnlo]nol_ [giha ^_j[lng_hnm qcff _hb[h]_ nb_
]iil^ch[ncih qile mo\mn[hnc[ffs4 Uo]b [ mnlo]nol_ h__^m ni \_ _mn[\fcmb_^2 [al__^
ojih [h^ n_mn_^ \_`il_b[h^4 Y_ ]ihmc^_l nb[n nb_ Rifc]_ mbiof^ ]ihncho_ ni
n[e_ nb_ f_[^cha lif_ [n nb_ m]_h_ /m[p_ qb_l_ HUF cm jl_m_hn ][llscha l_m]o_
ij_l[ncihm04

=4:7 O[h[a_g_hn [n nb_ m]_h_ g[s ]ip_l [ fin i` ^_n[cfm2 mo]b [m j[lecha
`il ^_j[lng_hn[f p_bc]f_m [h^ _kocjg_hn2 [h^ Rifc]_ _m]iln `il b_[ps jf[hn
[h^ _kocjg_hn ni `[]cfcn[n_ _[lfs [llcp[f4 E[l_`of ]ihmc^_l[ncih i` [h^ jlcil
[al__g_hn ih nb_m_ fiacmnc][f ^_n[cfm qcff `[]cfcn[n_ gil_ _``_]ncp_ ]f_[l[h]_4

=4:8 Vb_ fc[cmih \_nq__h i``c]_lm [n nb_ m]_h_ [h^ GVEE oh^_l nb_ Lichn
Un__lcha Oi^_ cm pcn[f [h^ b[m ni \_ g[chn[ch_^ ohncf nl[``c] ]ih^cncihm b[p_
l_nolh_^ ni hilg[f4 Kh`ilg[ncih [\ion nb_ ch]c^_hn [h^ nl[``c] ]ih^cncihm b[m
ni \_ oj^[n_^ ih [ ]ihnchoiom \[mcm4 Vl[``c] ^cp_lmcih jf[hm [h^ mcah[f ]ihnlif
mnl[n_ac_m b[p_ ni \_ gihcnil_^ [h^ `ch_3noh_^ []]il^cha ni nb_ l_[f3ncg_ nl[``c]
]ih^cncihm4

=4:9 Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_ b[m ni ]ihncho_4 Wj^[n_^
ch`ilg[ncih mbiof^ ]ihncho_ ni \_ ^cmm_gch[n_^ ni nb_ jo\fc] ^olcha nbcm mn[a_4

dwtvmkt epstrxkpkqv

=4:: Y_ ][h b[lh_mm [^p[h]_^ n_]bhifiac_m ni ^_pcm_ \_nn_l jf[hm4
Kh`ilg[ncih ih nl[``c] ]ih^cncihm2 nb_ jli]_^ol_m n[e_h [h^ nb_ jf[hm [^ijn_^
][h \_ fiaa_^ ihni [ ]igjon_lcm_^ msmn_g `il `onol_ l_`_l_h]_ [h^
cgjlip_g_hnm4
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dwtvmkt epstrxkpkqvu

=49> Kh nb_ `onol_2 GVEE ][h ]ihmc^_l m_nncha oj ^_mcah[n_^ ]iggohc][ncih
]b[hh_fm ni _hmol_ nb[n []]ol[n_ ch`ilg[ncih [\ion nl[``c] ]ih^cncihm [h^
^cp_lmcih jf[hm ][h \_ ^cmm_gch[n_^ ch [ ncg_fs g[hh_l4 Vb_ chmn[ff[ncih i`
p[lc[\f_ g_mm[a_ mcahm [n mnl[n_ac] fi][ncihm i` nb_ li[^ h_nqile cm ih_ jimmc\f_
g_[hm4 U_nncha oj [ ^_mcah[n_^ l[^ci \li[^][mn ]b[hh_f `il nl[``c] h_qm [h^
nb_ om_ i` Jcabq[s C^pcmils T[^ci g[s [fmi \_ ijncihm \on nb_ l_miol]_ [h^
f_a[f cgjfc][ncihm b[p_ ni \_ ][l_`offs ]ihmc^_l_^4

CZHNL - | 5RLHXHTJL

=49? Vb_ m[`_ [h^ ncg_fs ]f_[l[h]_ i` nb_ ch]c^_hn [h^ n_lgch[ncih i` nb_
ch]c^_hn cm i` ongimn mcahc`c][h]_4

=4:6 Qh]_ nb_ mn[`` [h^ _kocjg_hn `lig nb_ mojjilncha ^_j[lng_hnm b[p_
\_aoh ni [llcp_ [n nb_ m]_h_2 _``c]c_hn g[h[a_g_hn [n nb_ m]_h_ cm ]lo]c[f4
Iii^ ]iil^ch[ncih ^cl_]nfs [``_]nm nb_ mo]]_mm i` nb_ ch]c^_hn l_mjihm_ jli]_mm2
_mj_]c[ffs `il gil_ m_lciom ch]c^_hnm4 C ]f_[lfs ^_`ch_^2 q_ff3oh^_lmnii^2 mnlc]nfs
`iffiq_^ ]igg[h^ [h^ ]ihnlif mnlo]nol_ [giha ^_j[lng_hnm qcff _hb[h]_ nb_
]iil^ch[ncih qile mo\mn[hnc[ffs4 Uo]b [ mnlo]nol_ h__^m ni \_ _mn[\fcmb_^2 [al__^
ojih [h^ n_mn_^ \_`il_b[h^4 Y_ ]ihmc^_l nb[n nb_ Rifc]_ mbiof^ ]ihncho_ ni
n[e_ nb_ f_[^cha lif_ [n nb_ m]_h_ /m[p_ qb_l_ HUF cm jl_m_hn ][llscha l_m]o_
ij_l[ncihm04

=4:7 O[h[a_g_hn [n nb_ m]_h_ g[s ]ip_l [ fin i` ^_n[cfm2 mo]b [m j[lecha
`il ^_j[lng_hn[f p_bc]f_m [h^ _kocjg_hn2 [h^ Rifc]_ _m]iln `il b_[ps jf[hn
[h^ _kocjg_hn ni `[]cfcn[n_ _[lfs [llcp[f4 E[l_`of ]ihmc^_l[ncih i` [h^ jlcil
[al__g_hn ih nb_m_ fiacmnc][f ^_n[cfm qcff `[]cfcn[n_ gil_ _``_]ncp_ ]f_[l[h]_4

=4:8 Vb_ fc[cmih \_nq__h i``c]_lm [n nb_ m]_h_ [h^ GVEE oh^_l nb_ Lichn
Un__lcha Oi^_ cm pcn[f [h^ b[m ni \_ g[chn[ch_^ ohncf nl[``c] ]ih^cncihm b[p_
l_nolh_^ ni hilg[f4 Kh`ilg[ncih [\ion nb_ ch]c^_hn [h^ nl[``c] ]ih^cncihm b[m
ni \_ oj^[n_^ ih [ ]ihnchoiom \[mcm4 Vl[``c] ^cp_lmcih jf[hm [h^ mcah[f ]ihnlif
mnl[n_ac_m b[p_ ni \_ gihcnil_^ [h^ `ch_3noh_^ []]il^cha ni nb_ l_[f3ncg_ nl[``c]
]ih^cncihm4

=4:9 Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_ b[m ni ]ihncho_4 Wj^[n_^
ch`ilg[ncih mbiof^ ]ihncho_ ni \_ ^cmm_gch[n_^ ni nb_ jo\fc] ^olcha nbcm mn[a_4

dwtvmkt epstrxkpkqv

=4:: Y_ ][h b[lh_mm [^p[h]_^ n_]bhifiac_m ni ^_pcm_ \_nn_l jf[hm4
Kh`ilg[ncih ih nl[``c] ]ih^cncihm2 nb_ jli]_^ol_m n[e_h [h^ nb_ jf[hm [^ijn_^
][h \_ fiaa_^ ihni [ ]igjon_lcm_^ msmn_g `il `onol_ l_`_l_h]_ [h^
cgjlip_g_hnm4
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=4:; Qh]_ [h ch]c^_hn b[m \__h ]igjf_n_fs ]f_[l_^ nb_2 nl[``c] qcff al[^o[ffs
l_nolh ni hilg[f4 Un_jm ][h \_ n[e_h ni mbiln_h nbcm l_]ip_ls ncg_4 Vb_ g[dil
ai[fm [l_ ni l_mnil_ hilg[f nl[``c] `fiq [m miih [m jimmc\f_ [h^ ni jl_p_hn ko_o_m
`lig \ocf^cha oj [h^ mjl_[^cha ni inb_l jilncihm i` nb_ nl[hmjiln h_nqile4

=4:< Kh`ilg[ncih [\ion nb_ nl[``c] ]ih^cncihm mbiof^ ]ihncho_ ni \_ oj^[n_^4
Vb_ mcah[f ]ihnlif msmn_g mbiof^ ]ihncho_ ni \_ gihcnil_^ [h^ `ch_3noh_^
[]]il^cha ni l_[f3ncg_ nl[``c] ]ih^cncihm4

=4:= Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_ b[m ni ]ihncho_4 Wj^[n_^
ch`ilg[ncih mbiof^ ]ihncho_ ni \_ ^cmm_gch[n_^ ni nb_ jo\fc] ^olcha nbcm mn[a_4

dwtvmkt epstrxkpkqv

=4:> K` l_[f3ncg_ nl[``c] ch`ilg[ncih [\ion [ qc^_ l_acih ][h \_ g[^_
[p[cf[\f_2 GVEE ]iof^ ^_pcm_ [h^ cgjf_g_hn nl[``c] g[h[a_g_hn jf[hm `lig
[ mnl[n_ac] j_lmj_]ncp_2 n[echa chni []]iohn nb_cl cgj[]n ih nb_ ip_l[ff nl[hmjiln
h_nqile4 Vbcm jli]_mm mbiof^ ]ihncho_ ohncf nb_ _hncl_ nl[hmjiln h_nqile l_nolhm
ni cnm hilg[f j_l`ilg[h]_4
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=4:; Qh]_ [h ch]c^_hn b[m \__h ]igjf_n_fs ]f_[l_^ nb_2 nl[``c] qcff al[^o[ffs
l_nolh ni hilg[f4 Un_jm ][h \_ n[e_h ni mbiln_h nbcm l_]ip_ls ncg_4 Vb_ g[dil
ai[fm [l_ ni l_mnil_ hilg[f nl[``c] `fiq [m miih [m jimmc\f_ [h^ ni jl_p_hn ko_o_m
`lig \ocf^cha oj [h^ mjl_[^cha ni inb_l jilncihm i` nb_ nl[hmjiln h_nqile4

=4:< Kh`ilg[ncih [\ion nb_ nl[``c] ]ih^cncihm mbiof^ ]ihncho_ ni \_ oj^[n_^4
Vb_ mcah[f ]ihnlif msmn_g mbiof^ ]ihncho_ ni \_ gihcnil_^ [h^ `ch_3noh_^
[]]il^cha ni l_[f3ncg_ nl[``c] ]ih^cncihm4

=4:= Vl[``c] g[h[a_g_hn [lioh^ nb_ m]_h_ b[m ni ]ihncho_4 Wj^[n_^
ch`ilg[ncih mbiof^ ]ihncho_ ni \_ ^cmm_gch[n_^ ni nb_ jo\fc] ^olcha nbcm mn[a_4

dwtvmkt epstrxkpkqv

=4:> K` l_[f3ncg_ nl[``c] ch`ilg[ncih [\ion [ qc^_ l_acih ][h \_ g[^_
[p[cf[\f_2 GVEE ]iof^ ^_pcm_ [h^ cgjf_g_hn nl[``c] g[h[a_g_hn jf[hm `lig
[ mnl[n_ac] j_lmj_]ncp_2 n[echa chni []]iohn nb_cl cgj[]n ih nb_ ip_l[ff nl[hmjiln
h_nqile4 Vbcm jli]_mm mbiof^ ]ihncho_ ohncf nb_ _hncl_ nl[hmjiln h_nqile l_nolhm
ni cnm hilg[f j_l`ilg[h]_4



UT]

;TZXUK[JZPUT

Vbcm Eb[jn_l acp_m [ mogg[ls i` iol l_]igg_h^[ncihm ih p[lciom [mj_]nm i`
_g_la_h]s nl[hmjiln ]iil^ch[ncih4

^utyqtomtk} dritx

74 F_p_fij ]ihncha_h]s jf[hm `il ]fimol_ i` il ]iha_mncih i]]ollcha ih
nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln m_hmcncp_ lion_m4 Vb_ jf[hm mbiof^
ch]fo^_ ^cp_lmcih ijncihm2 mcah[f ]ihnlif mnl[n_ac_m2 g[hjiq_l [h^
fiacmnc]m l_kocl_g_hnm4

84 Eih^o]n l_aof[l _g_la_h]s ^lcffm ni n_mn nb_ _``c][]s i` nb_ ]ihncha_h]s
jf[hm [h^ ni _hmol_ nb[n mn[`` [l_ `[gcfc[l qcnb nb_ jli]_^ol_m4

8KDRUHS 3
C[SSHX_ UM BLJUSSLTKHZPUTY
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UUT UUU

_iyi ^urrmkyqut

94 Vb_ Rifc]_ [h^ nb_ Vl[hmjiln F_j[lng_hn /VF0 ni oj^[n_ [h^ mojjf_g_hn
_[]b inb_l ih nl[``c] ch`ilg[ncih4

:4 Wm_ [h ch]c^_hn g[j ni ]iff[n_ ch`ilg[ncih `lig ^c``_l_hn miol]_m ni
[mm_mm nb_ m_p_lcns [h^ mjl_[^ i` ]iha_mncih4

;4 Grjfil_ nb_ `_[mc\cfcns i` omcha fiij ^_n_]nilm oh^_lh_[nb nb_ li[^q[s
ni ]iff_]n l_[f3ncg_ nl[``c] ^[n[4 K` cn cm `_[mc\f_2 ]ihmc^_l qc^_hcha nb_
]ip_l[a_ i` nb_m_ ^_n_]nilm [fiha nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln
m_hmcncp_ lion_m ch nb_ `onol_4

<4 Kh nb_ fiha_l n_lg2 cgjlip_ nb_ ]ip_l[a_ i` nb_ Efim_^3Ecl]ocn V_f_pcmcih
/EEVX0 msmn_g2 _mj_]c[ffs [fiha nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln
m_hmcncp_ lion_m4

=4 Gr[gch_ nb_ `_[mc\cfcns i` ^_jfischa gi\cf_ EEVXm ni g[e_ nb_ ^[n[
]iff_]ncih jli]_mm gil_ _``_]ncp_4

>4 Grjfil_ nb_ `_[mc\cfcns i` ^_jfischa [ `f__n i` jli\_ p_bc]f_m2 jli\[\fs
\om_m [h^ inb_l jo\fc] nl[hmjiln p_bc]f_m chmn[ff_^ qcnb Ifi\[f Rimcncihcha
Usmn_g2 ni g_[mol_ nb_ h_nqile nl[p_f ncg_ [h^ mj__^4

?4 Gr[gch_ nb_ jimmc\cfcns i` ^_p_fijcha [ msmn_g \[m_^ ih I_ial[jbc][f
Kh`ilg[ncih Usmn_g ni ^cmjf[s l_[f3ncg_ nl[``c] ch`ilg[ncih ch nb_ `ilg
i` [ Vl[``c] Uj__^ il So_o_ O[j `il _[lfs ^_n_]ncih i` ch]c^_hnm [h^
`ilgof[ncih i` ^cp_lmcih [h^ mcah[f ]ihnlif jf[hm4

\xxmxxsmty un ypm fqyziyqut

764 Rlipc^_ l_[fcmnc] [mm_mmg_hn i` nb_ ncg_ l_kocl_^ `il l_g_^c[f qilem2
qb_l_ jl[]nc][\f_2 ni `[]cfcn[n_ ^_]cmcihm ih nl[hmjiln [h^ nl[``c]
g[h[a_g_hn4

774 Kh`ilg VF [h^ nb_ Rifc]_ c` [h _mncg[n_ i` nb_ ncg_ l_kocl_^ `il l_g_^c[f
qilem ]iof^ hin \_ jlipc^_^2 mi nb[n nb_s ][h ^_pcm_ mocn[\f_ nl[``c]
[h^ nl[hmjiln jf[hm4
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_iyi ^urrmkyqut

94 Vb_ Rifc]_ [h^ nb_ Vl[hmjiln F_j[lng_hn /VF0 ni oj^[n_ [h^ mojjf_g_hn
_[]b inb_l ih nl[``c] ch`ilg[ncih4

:4 Wm_ [h ch]c^_hn g[j ni ]iff[n_ ch`ilg[ncih `lig ^c``_l_hn miol]_m ni
[mm_mm nb_ m_p_lcns [h^ mjl_[^ i` ]iha_mncih4

;4 Grjfil_ nb_ `_[mc\cfcns i` omcha fiij ^_n_]nilm oh^_lh_[nb nb_ li[^q[s
ni ]iff_]n l_[f3ncg_ nl[``c] ^[n[4 K` cn cm `_[mc\f_2 ]ihmc^_l qc^_hcha nb_
]ip_l[a_ i` nb_m_ ^_n_]nilm [fiha nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln
m_hmcncp_ lion_m ch nb_ `onol_4

<4 Kh nb_ fiha_l n_lg2 cgjlip_ nb_ ]ip_l[a_ i` nb_ Efim_^3Ecl]ocn V_f_pcmcih
/EEVX0 msmn_g2 _mj_]c[ffs [fiha nl[``c] m_hmcncp_ il jo\fc] nl[hmjiln
m_hmcncp_ lion_m4

=4 Gr[gch_ nb_ `_[mc\cfcns i` ^_jfischa gi\cf_ EEVXm ni g[e_ nb_ ^[n[
]iff_]ncih jli]_mm gil_ _``_]ncp_4

>4 Grjfil_ nb_ `_[mc\cfcns i` ^_jfischa [ `f__n i` jli\_ p_bc]f_m2 jli\[\fs
\om_m [h^ inb_l jo\fc] nl[hmjiln p_bc]f_m chmn[ff_^ qcnb Ifi\[f Rimcncihcha
Usmn_g2 ni g_[mol_ nb_ h_nqile nl[p_f ncg_ [h^ mj__^4

?4 Gr[gch_ nb_ jimmc\cfcns i` ^_p_fijcha [ msmn_g \[m_^ ih I_ial[jbc][f
Kh`ilg[ncih Usmn_g ni ^cmjf[s l_[f3ncg_ nl[``c] ch`ilg[ncih ch nb_ `ilg
i` [ Vl[``c] Uj__^ il So_o_ O[j `il _[lfs ^_n_]ncih i` ch]c^_hnm [h^
`ilgof[ncih i` ^cp_lmcih [h^ mcah[f ]ihnlif jf[hm4

\xxmxxsmty un ypm fqyziyqut

764 Rlipc^_ l_[fcmnc] [mm_mmg_hn i` nb_ ncg_ l_kocl_^ `il l_g_^c[f qilem2
qb_l_ jl[]nc][\f_2 ni `[]cfcn[n_ ^_]cmcihm ih nl[hmjiln [h^ nl[``c]
g[h[a_g_hn4

774 Kh`ilg VF [h^ nb_ Rifc]_ c` [h _mncg[n_ i` nb_ ncg_ l_kocl_^ `il l_g_^c[f
qilem ]iof^ hin \_ jlipc^_^2 mi nb[n nb_s ][h ^_pcm_ mocn[\f_ nl[``c]
[h^ nl[hmjiln jf[hm4
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784 Rlipc^_ i``c]_lm [n nb_ m]_h_ qcnb mo``c]c_hn aoc^[h]_2 mo]b [m ]b_]efcmnm
[h^ aoc^_fch_m2 ni _hb[h]_ nb_cl do^a_g_hn [h^ [mm_mmg_hn4

794 O[e_ i``c]_lm [q[l_ i` nb_ g[]li3jc]nol_ [h^ nb_ qc^_l cgjfc][ncihm
i` nb_cl []ncihm2 [h^ ch[]ncih4

eqinjkqv fhqhlkpkqv

7:4 Unil_ l_]il^m chpifpcha nb_ nsj_m i` ch]c^_hnm2 ^ol[ncih2 ]f_[l[h]_ ncg_2
l_mjihm_m2 _n] ch nb_ Kh]c^_hn F[n[\[m_ `il _p[fo[ncih [h^ [h[fsmcm ni
cgjlip_ nb_ []]ol[]s i` nl[``c] cgj[]n [mm_mmg_hn4

7;4 Kh nb_ fiha_l n_lg2 ^_p_fij [ l_[f3ncg_ ]igjon_l3[c^_^ ^cmj[n]b msmn_g4
Vb_ jli]_mm i` g[chn[chcha nb_ Kh]c^_hn F[n[\[m_ ][h \_ [onig[n_^
`il _[ms []]_mm [h^ l_nlc_p[f4

7<4 F_p_fij nl[``c] gi^_fm [h^ [jjfs nb_g ni jlipc^_ [ jlcilc _mncg[n_m
i` nl[``c] cgj[]n ch n_lgm i` ^_f[s2 mjl_[^ [h^ _rn_hn i` ]iha_mncih2
\[m_^ ih []no[f ][m_m ch nb_ Kh]c^_hn F[n[\[m_2 [m q_ff [m ]ihncha_h]s
jf[hm ^_p_fij_^4

7=4 Eih^o]n ^_\lc_`cham mi nb[n f_mmihm f_[lhn `lig [h ch]c^_hn ][h \_
]ihmifc^[n_^ `il `onol_ l_`_l_h]_ ni _h[\f_ \_nn_l b[h^fcha i` mcgcf[l
mcno[ncihm ch nb_ `onol_4

7>4 Grjfil_ nb_ `_[mc\cfcns i` ^_p_fijcha [ ]igjon_lcm_^ _rj_ln3msmn_g3
\[m_^ ch]c^_hn g[h[a_g_hn msmn_g ni gihcnil ch]c^_hnm [h^ b_fj
m_f_]n [h^ cgjf_g_hn jl_3jlial[gg_^ mcah[f ]ihnlif mnl[n_ac_m il
^cp_lmcih jf[hm \[m_^ ih ]ihncha_h]s m]_h[lcim [h^ f_mmihm f_[lh_^
`lig j[mn ch]c^_hnm4

fkhuwtku vr dhinonvhvk cnxktunrq

7?4 Rlipc^_ gil_ ch`ilg[ncih [h^ aoc^[h]_ ni ginilcmnm ih nb_ [fn_lh[ncp_
lion_m ni `[]cfcn[n_ ^cp_lmcih [ll[ha_g_hnm4

864 Gmn[\fcmb [ll[ha_g_hnm qcnb jo\fc] nl[hmjiln ij_l[nilm ni _hmol_ nb[n
\om lion_ ^cp_lmcihm [l_ `_[mc\f_ [h^ []]_jn[\f_ ni j[mm_ha_lm ih
\i[l^4

874 Kgjlip_ nb_ ch`ilg[ncih ^cmm_gch[n_^ ni j[mm_ha_lm c` \om lion_ ^cp_lmcihm
[l_ h__^_^4
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784 Rlipc^_ i``c]_lm [n nb_ m]_h_ qcnb mo``c]c_hn aoc^[h]_2 mo]b [m ]b_]efcmnm
[h^ aoc^_fch_m2 ni _hb[h]_ nb_cl do^a_g_hn [h^ [mm_mmg_hn4

794 O[e_ i``c]_lm [q[l_ i` nb_ g[]li3jc]nol_ [h^ nb_ qc^_l cgjfc][ncihm
i` nb_cl []ncihm2 [h^ ch[]ncih4

eqinjkqv fhqhlkpkqv

7:4 Unil_ l_]il^m chpifpcha nb_ nsj_m i` ch]c^_hnm2 ^ol[ncih2 ]f_[l[h]_ ncg_2
l_mjihm_m2 _n] ch nb_ Kh]c^_hn F[n[\[m_ `il _p[fo[ncih [h^ [h[fsmcm ni
cgjlip_ nb_ []]ol[]s i` nl[``c] cgj[]n [mm_mmg_hn4

7;4 Kh nb_ fiha_l n_lg2 ^_p_fij [ l_[f3ncg_ ]igjon_l3[c^_^ ^cmj[n]b msmn_g4
Vb_ jli]_mm i` g[chn[chcha nb_ Kh]c^_hn F[n[\[m_ ][h \_ [onig[n_^
`il _[ms []]_mm [h^ l_nlc_p[f4

7<4 F_p_fij nl[``c] gi^_fm [h^ [jjfs nb_g ni jlipc^_ [ jlcilc _mncg[n_m
i` nl[``c] cgj[]n ch n_lgm i` ^_f[s2 mjl_[^ [h^ _rn_hn i` ]iha_mncih2
\[m_^ ih []no[f ][m_m ch nb_ Kh]c^_hn F[n[\[m_2 [m q_ff [m ]ihncha_h]s
jf[hm ^_p_fij_^4

7=4 Eih^o]n ^_\lc_`cham mi nb[n f_mmihm f_[lhn `lig [h ch]c^_hn ][h \_
]ihmifc^[n_^ `il `onol_ l_`_l_h]_ ni _h[\f_ \_nn_l b[h^fcha i` mcgcf[l
mcno[ncihm ch nb_ `onol_4

7>4 Grjfil_ nb_ `_[mc\cfcns i` ^_p_fijcha [ ]igjon_lcm_^ _rj_ln3msmn_g3
\[m_^ ch]c^_hn g[h[a_g_hn msmn_g ni gihcnil ch]c^_hnm [h^ b_fj
m_f_]n [h^ cgjf_g_hn jl_3jlial[gg_^ mcah[f ]ihnlif mnl[n_ac_m il
^cp_lmcih jf[hm \[m_^ ih ]ihncha_h]s m]_h[lcim [h^ f_mmihm f_[lh_^
`lig j[mn ch]c^_hnm4

fkhuwtku vr dhinonvhvk cnxktunrq

7?4 Rlipc^_ gil_ ch`ilg[ncih [h^ aoc^[h]_ ni ginilcmnm ih nb_ [fn_lh[ncp_
lion_m ni `[]cfcn[n_ ^cp_lmcih [ll[ha_g_hnm4

864 Gmn[\fcmb [ll[ha_g_hnm qcnb jo\fc] nl[hmjiln ij_l[nilm ni _hmol_ nb[n
\om lion_ ^cp_lmcihm [l_ `_[mc\f_ [h^ []]_jn[\f_ ni j[mm_ha_lm ih
\i[l^4

874 Kgjlip_ nb_ ch`ilg[ncih ^cmm_gch[n_^ ni j[mm_ha_lm c` \om lion_ ^cp_lmcihm
[l_ h__^_^4



5OHVZLX 1 C[SSHX_ UM BLJUSSLTKHZPUTY
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884 Unl_hanb_h nb_ lif_ i` nb_ \om l_aof[nilm _ha[a_^ \s nb_ \om ]igj[hc_m
ni fc[cm_ qcnb j[mm_ha_lm oh^_l _g_la_h]s mcno[ncihm4 Rlipc^_ nb_g
gil_ nl[chcha [h^ ]f_[l aoc^_fch_m `il b[h^fcha nl[``c] ]iha_mncih [h^
ch]c^_hnm4

894 Eihmc^_l qb_nb_l [h^ biq ni ch]l_[m_ nb_ jlipcmcih i` _g_la_h]s
ij_hcham [n ]_hnl[f ^cpc^_lm [n chn_lgcnn_hn fi][ncihm i` g[dil li[^m2
n[echa chni []]iohn nb_ `ch[h]c[f [h^ m[`_ns cgjfc][ncihm4

gkirxktz fhqhlkpkqv

8:4 Eihncho_ ni [^ijn nl[``c] g[h[a_g_hn g_[mol_m [`n_l nb_ ]f_[l[h]_
i` nb_ ch]c^_hn ni _hmol_ nb[n nl[``c] qcff l_nolh ni hilg[f ch [ mgiinb
[h^ mqc`n g[hh_l4

8;4 Eihncho_ ni gihcnil nb_ nl[``c] ]ih^cncihm ch nb_ [``_]n_^ l_acih [h^
[^domn nb_ nl[``c] mcah[fm nblioab nb_ Cl_[ Vl[``c] Eihnlif msmn_g `il
_``_]ncp_ ko_o_ g[h[a_g_hn [h^ ^cmmcj[ncih4

eqvktqho brppwqnihvnrq ynvmnq h ckshtvpkqv

8<4 Gmn[\fcmb [ g_]b[hcmg qcnbch _[]b ^_j[lng_hn `il i``c]_lm [n nb_ m]_h_
ni _m][f[n_ nb_ cmmo_m [h^ `il m_hcil i``c]_lm ni ^_jfis l_miol]_m2 gihcnil
nb_ ^_p_fijg_hnm [h^ acp_ ncg_fs ^cl_]ncp_m4

eqvktajkshtvpkqvho brrtjnqhvnrq

8=4 T_pc_q [h^ `ch_3noh_ _g_la_h]s nl[hmjiln [ll[ha_g_hnm b[pcha l_a[l^
ni nb_ _rj_lc_h]_ a[ch_^ ih ? O[s 866;4

8>4 Dlcha nb_ nl[hmjiln _g_la_h]s [ll[ha_g_hnm ni nb_ [nn_hncih i` inb_l
^_j[lng_hnm2 _mj_]c[ffs `lihnfch_ i``c]_lm2 [h^ l_3]cl]of[n_ nb_ aoc^_fch_m
ih [ l_aof[l \[mcm4

8?4 T_pc_q chn_lh[f ]cl]of[lm ni m_n ion nb_ ^_mcah[n_^ lif_m i` ^c``_l_hn
^_j[lng_hnm [h^ bcabfcabn nb_ cgjiln[h]_ i` ]ihmc^_lcha nb_ nl[``c]
cgjfc][ncihm i` [h ch]c^_hn [m q_ff [m [f_lncha VF [m _[lfs [m jimmc\f_4



5OHVZLX 1 C[SSHX_ UM BLJUSSLTKHZPUTY

UUX UUY

884 Unl_hanb_h nb_ lif_ i` nb_ \om l_aof[nilm _ha[a_^ \s nb_ \om ]igj[hc_m
ni fc[cm_ qcnb j[mm_ha_lm oh^_l _g_la_h]s mcno[ncihm4 Rlipc^_ nb_g
gil_ nl[chcha [h^ ]f_[l aoc^_fch_m `il b[h^fcha nl[``c] ]iha_mncih [h^
ch]c^_hnm4

894 Eihmc^_l qb_nb_l [h^ biq ni ch]l_[m_ nb_ jlipcmcih i` _g_la_h]s
ij_hcham [n ]_hnl[f ^cpc^_lm [n chn_lgcnn_hn fi][ncihm i` g[dil li[^m2
n[echa chni []]iohn nb_ `ch[h]c[f [h^ m[`_ns cgjfc][ncihm4

gkirxktz fhqhlkpkqv

8:4 Eihncho_ ni [^ijn nl[``c] g[h[a_g_hn g_[mol_m [`n_l nb_ ]f_[l[h]_
i` nb_ ch]c^_hn ni _hmol_ nb[n nl[``c] qcff l_nolh ni hilg[f ch [ mgiinb
[h^ mqc`n g[hh_l4

8;4 Eihncho_ ni gihcnil nb_ nl[``c] ]ih^cncihm ch nb_ [``_]n_^ l_acih [h^
[^domn nb_ nl[``c] mcah[fm nblioab nb_ Cl_[ Vl[``c] Eihnlif msmn_g `il
_``_]ncp_ ko_o_ g[h[a_g_hn [h^ ^cmmcj[ncih4

eqvktqho brppwqnihvnrq ynvmnq h ckshtvpkqv

8<4 Gmn[\fcmb [ g_]b[hcmg qcnbch _[]b ^_j[lng_hn `il i``c]_lm [n nb_ m]_h_
ni _m][f[n_ nb_ cmmo_m [h^ `il m_hcil i``c]_lm ni ^_jfis l_miol]_m2 gihcnil
nb_ ^_p_fijg_hnm [h^ acp_ ncg_fs ^cl_]ncp_m4

eqvktajkshtvpkqvho brrtjnqhvnrq

8=4 T_pc_q [h^ `ch_3noh_ _g_la_h]s nl[hmjiln [ll[ha_g_hnm b[pcha l_a[l^
ni nb_ _rj_lc_h]_ a[ch_^ ih ? O[s 866;4

8>4 Dlcha nb_ nl[hmjiln _g_la_h]s [ll[ha_g_hnm ni nb_ [nn_hncih i` inb_l
^_j[lng_hnm2 _mj_]c[ffs `lihnfch_ i``c]_lm2 [h^ l_3]cl]of[n_ nb_ aoc^_fch_m
ih [ l_aof[l \[mcm4

8?4 T_pc_q chn_lh[f ]cl]of[lm ni m_n ion nb_ ^_mcah[n_^ lif_m i` ^c``_l_hn
^_j[lng_hnm [h^ bcabfcabn nb_ cgjiln[h]_ i` ]ihmc^_lcha nb_ nl[``c]
cgjfc][ncihm i` [h ch]c^_hn [m q_ff [m [f_lncha VF [m _[lfs [m jimmc\f_4
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964 Cfcah _g_la_h]s b[h^fcha jli]_^ol_m i` ^c``_l_hn ^_j[lng_hnm ni
`[]cfcn[n_ ]iggohc][ncih [h^ ]iil^ch[ncih4

974 C^ijn nb_ ]ih]_jn i` ^cpc^cha ch]c^_hn g[h[a_g_hn chni ^c``_l_hn
mn[a_m [h^ fiie `il q[sm ni mnl_[gfch_ []ncihm [n _[]b mn[a_4

984 Kh nb_ fiha_l n_lg2 chpcn_ ohcp_lmcnc_m il ]ihmofn[hnm ni jlijim_
cgjlip_g_hnm ni Jiha Miha ch]c^_hn g[h[a_g_hn msmn_g2 g[echa
l_`_l_h]_ ni ip_lm_[m msmn_gm c` l_miol]_m j_lgcn4

_mxqotiyml ^ussztqkiyqut ^pittmrx jmy|mmt _mviwysmtyx

994 Gmn[\fcmb ^_mcah[n_^ ]iggohc][ncih fchem [giha ^c``_l_hn ^_j[lng_hnm

ni _rj_^cn_ l_g_^c[f qilem4

9:4 Kh nb_ fiha_l n_lg2 _hb[h]_ chn_l3^_j[lng_hn[f ^cmj[n]b ]iil^ch[ncih
nblioab nb_ ^_p_fijg_hn i` [ mb[l_^ ]igjon_l3[c^_^ ^cmj[n]b msmn_g4

eurm un ypm `smwomtk} gwitxvuwy ^uuwlqtiyqut ^mtywm

9;4 Vb_ Gg_la_h]s Vl[hmjiln Eiil^ch[ncih E_hnl_ /GVEE0 ni n[e_ oj [
gil_ jli[]ncp_ ]iil^ch[ncih lif_ ni b[h^f_ nl[hmjiln [h^ nl[``c] ch]c^_hnm4
U_n oj nb_ Lichn Un__lcha Oi^_ [n GVEE ni cgjlip_ ]iggohc][ncih
[h^ [ffiq dichn mn__l `lig nb_ Rifc]_ [h^ VF4

9<4 O[e_ [p[cf[\f_ [ ^cl_]nil[n_ i``c]_l i` nb_ Ghpclihg_hn2 Vl[hmjiln [h^
Yilem Dol_[o ni mn[ncih [n GVEE oh^_l nb_ Lichn Un__lcha Oi^_ ni
_hb[h]_ ]iil^ch[ncih qcnb inb_l \ol_[or [h^ nb_ m_hcil _]b_fih4

9=4 Yb_l_ h_]_mm[ls2 g[e_ [p[cf[\f_ m_hcil i``c]_lm i` inb_l mojjilncha
^_j[lng_hnm ni mn[ncih [n GVEE il \_ [p[cf[\f_ ih fch_ ni `[]cfcn[n_ nb_
]iggohc][ncih [h^ ^_]cmcih3g[echa jli]_mm4

aikqrqyqmx un ypm `smwomtk} gwitxvuwy ^uuwlqtiyqut ^mtywm

9>4 Wjal[^_ nb_ `[]cfcnc_m i` GVEE4 Kh j[lnc]of[l2 jli]ol_ ]igjon_l msmn_gm
qcnb _hb[h]_^ chn_l3^_j[lng_hn[f ]ihh_]ncpcns [h^ I_ial[jbc][f
Kh`ilg[ncih Usmn_g `il gihcnilcha nb_ nl[``c] ]ih^cncihm4
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aikqrqyqmx un ypm `smwomtk} gwitxvuwy ^uuwlqtiyqut ^mtywm

9>4 Wjal[^_ nb_ `[]cfcnc_m i` GVEE4 Kh j[lnc]of[l2 jli]ol_ ]igjon_l msmn_gm
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hxm un gmkpturuoqmx qt ^wqxqx citiomsmty

9?4 Wj^[n_ nb_ Khn_ffca_hn Vl[hmjiln Usmn_g mnl[n_as [h^ cgjf_g_hn nb_
l_]igg_h^[ncihm [m miih [m jimmc\f_4

:64 J[lh_mm [^p[h]_^ n_]bhifiac_m mo]b [m h_q EEVX msmn_g2 Conig[nc]
Kh]c^_hn F_n_]ncih n_]bhifias2 Ifi\[f Rimcncihcha Usmn_g [h^ Vl[``c]
Eihnlif [h^ Uolp_cff[h]_ Usmn_g ni mnl_hanb_h _g_la_h]s b[h^fcha
][j[\cfcnc_m mo\d_]n ni [p[cf[\cfcns i` l_miol]_m4

gqsmr} _qxxmsqtiyqut un btnuwsiyqut

:74 Grjfil_ gil_ chhip[ncp_ [h^ _``_]ncp_ g_[hm `il ^cmm_gch[ncih i`
ch`ilg[ncih ni nb_ jo\fc]4

:84 U_n oj [ ^_mcah[n_^ l[^ci \li[^][mn ]b[hh_f `il nl[``c] h_qm4
Cfn_lh[ncp_fs2 qile qcnb nb_ l[^ci mn[ncihm ni ch]l_[m_ nb_ `l_ko_h]s i`
nl[``c] ch`ilg[ncih \li[^][mnm4

:94 Wm_ I_ial[jbc][f Kh`ilg[ncih Usmn_g n_]bhifias ni ch`ilg nb_ jo\fc]
i` nb_ nl[``c] ]ih^cncihm i` ^c``_l_hn li[^m nblioab [ ^cacncm_^ g[j ih
nb_ Khn_lh_n4

::4 Fcm]omm qcnb nb_ Khn_al[n_^ E[ff E_hnl_ [^^cncih[f g_[mol_m ni mnl_hanb_h
cnm lif_ ch ^cmm_gch[ncha _g_la_h]s nl[hmjiln ch`ilg[ncih4

:;4 Cll[ha_ `il fcp_ VX \li[^][mn i` nl[``c] ]ih^cncihm [n VF4

:<4 Pinc`s nb_ g[h[a_g_hn ]igj[hc_m i` ]igg_l]c[f \ocf^cham [h^
mbijjcha [l][^_m i` nb_ nl[``c] ch]c^_hnm2 mi nb[n nb_ ch`ilg[ncih ][h
l_[]b nb_ j_ijf_ ch nbim_ \ocf^cham [h^ [l][^_m \_`il_ nb_s _g\[le
ih nb_cl diolh_sm4

:=4 U_h^ nl[``c] ch`ilg[ncih pc[ _g[cf ni _gjfis__m i` f[la_ ila[hcm[ncihm4

:>4 Grjfil_ qcnb nb_ gi\cf_ jbih_ ]igj[hc_m ni m__ qb_nb_l [h^ biq ]_ff
\li[^][mn n_]bhifias ][h \_ ^_jfis_^ ni `[]cfcn[n_ ^cmm_gch[ncih i`
ch`ilg[ncih4

:?4 Fcm]omm qcnb gi\cf_ jbih_ ]igj[hc_m nb_ `_[mc\cfcns i` [llcpcha [n [h
[al__g_hn ih ch`ilg[ncih ^cmm_gch[ncih2 \_`il_ l_milncha ni [hs
l_aof[nils g_[hm4
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9?4 Wj^[n_ nb_ Khn_ffca_hn Vl[hmjiln Usmn_g mnl[n_as [h^ cgjf_g_hn nb_
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:74 Grjfil_ gil_ chhip[ncp_ [h^ _``_]ncp_ g_[hm `il ^cmm_gch[ncih i`
ch`ilg[ncih ni nb_ jo\fc]4

:84 U_n oj [ ^_mcah[n_^ l[^ci \li[^][mn ]b[hh_f `il nl[``c] h_qm4
Cfn_lh[ncp_fs2 qile qcnb nb_ l[^ci mn[ncihm ni ch]l_[m_ nb_ `l_ko_h]s i`
nl[``c] ch`ilg[ncih \li[^][mnm4

:94 Wm_ I_ial[jbc][f Kh`ilg[ncih Usmn_g n_]bhifias ni ch`ilg nb_ jo\fc]
i` nb_ nl[``c] ]ih^cncihm i` ^c``_l_hn li[^m nblioab [ ^cacncm_^ g[j ih
nb_ Khn_lh_n4

::4 Fcm]omm qcnb nb_ Khn_al[n_^ E[ff E_hnl_ [^^cncih[f g_[mol_m ni mnl_hanb_h
cnm lif_ ch ^cmm_gch[ncha _g_la_h]s nl[hmjiln ch`ilg[ncih4

:;4 Cll[ha_ `il fcp_ VX \li[^][mn i` nl[``c] ]ih^cncihm [n VF4

:<4 Pinc`s nb_ g[h[a_g_hn ]igj[hc_m i` ]igg_l]c[f \ocf^cham [h^
mbijjcha [l][^_m i` nb_ nl[``c] ch]c^_hnm2 mi nb[n nb_ ch`ilg[ncih ][h
l_[]b nb_ j_ijf_ ch nbim_ \ocf^cham [h^ [l][^_m \_`il_ nb_s _g\[le
ih nb_cl diolh_sm4

:=4 U_h^ nl[``c] ch`ilg[ncih pc[ _g[cf ni _gjfis__m i` f[la_ ila[hcm[ncihm4

:>4 Grjfil_ qcnb nb_ gi\cf_ jbih_ ]igj[hc_m ni m__ qb_nb_l [h^ biq ]_ff
\li[^][mn n_]bhifias ][h \_ ^_jfis_^ ni `[]cfcn[n_ ^cmm_gch[ncih i`
ch`ilg[ncih4

:?4 Fcm]omm qcnb gi\cf_ jbih_ ]igj[hc_m nb_ `_[mc\cfcns i` [llcpcha [n [h
[al__g_hn ih ch`ilg[ncih ^cmm_gch[ncih2 \_`il_ l_milncha ni [hs
l_aof[nils g_[hm4
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;64 Fcmm_gch[n_ nl[``c] ch`ilg[ncih ni n[rc ila[hcm[ncihm2 jo\fc] fcabn \om
[mmi]c[ncihm [h^ inb_l jo\fc] nl[hmjiln [mmi]c[ncihm `il ihq[l^
nl[hmgcmmcih ni nb_cl g_g\_lm4

;74 Khmn[ff X[lc[\f_ O_mm[a_ Ucahm /XOU0 [n mnl[n_ac] fi][ncihm [h^ doh]ncihm4
Oi\cf_ XOU g[s [fmi \_ ^_jfis_^ ih nb_ li[^m qb_h hi `cr_^ XOU
[l_ [p[cf[\f_4

;84 Eihmc^_l _h[\fcha nb_ \om_m ni l_]_cp_ l[^ci \li[^][mn4 Cfn_lh[ncp_fs2
oncfcm_ nb_ [o^ci3pcmo[f _kocjg_hn ih nl[chm i` nb_ OVT Eiljil[ncih [h^
Miqfiih3E[hnih T[cfq[s Eiljil[ncih4

;94 Wm_ [m g[hs g_[hm i` ]ihn[]n [m jimmc\f_4 C `iffiq3oj jbih_ ][ff
[`n_l [ `[r_^ jl_mm l_f_[m_ qcff b_fj ni ^l[q nb_ g_^c[.m [nn_hncih ni
nb_ g_mm[a_m m_hn4

^riwqy} itl `nnmkyq{mtmxx un cmxxiomx

;:4 Kgjlip_ nb_ ]ihn_hn i` nb_ g_mm[a_m cmmo_^ ni nb_ g_^c[2 _mj_]c[ffs
l[^ci mn[ncihm2 [h^ jlipc^_ ]f_[l ch^c][ncih i` nb_ ^_al__ i` ]iha_mncih
[h^ [fn_lh[ncp_ lion_m4

;;4 Kh^c][n_ lioabfs nb_ l_ij_hcha ncg_ i` nb_ li[^ qb_l_ jimmc\f_4 K` cn cm
hin jl[]nc][\f_ ni acp_ mo]b [h _mncg[n_2 ch`ilg nb_ jo\fc] i` nb_
oh]_ln[chns i` nb_ li[^ ]fimol_ ncg_4

_mrqtmiyqut un lzyqmx jmy|mmt ypm gwitxvuwy _mviwysmty itl ypm
durqkm dzjrqk emriyqutx ]witkp

;<4 Ghb[h]_ ]iil^ch[ncih \_nq__h VF [h^ nb_ Rifc]_ ni [pic^ ][omcha
]ih`omcih ni nb_ g[mm g_^c[ [h^ nb_ jo\fc]4 Vb_ ch`ilg[ncih l_f_[m_^
\s VF [h^ nb_ Rifc]_ mbiof^ \_ j[mm_^ ni _[]b inb_l ni _hmol_
]ihmcmn_h]s2 gchcgcm_ ]ihnl[^c]ncih [h^ l_^o]_ ohh_]_mm[ls l_j_ncncih4



5OHVZLX 1 C[SSHX_ UM BLJUSSLTKHZPUTY

UVT UVU

;64 Fcmm_gch[n_ nl[``c] ch`ilg[ncih ni n[rc ila[hcm[ncihm2 jo\fc] fcabn \om
[mmi]c[ncihm [h^ inb_l jo\fc] nl[hmjiln [mmi]c[ncihm `il ihq[l^
nl[hmgcmmcih ni nb_cl g_g\_lm4

;74 Khmn[ff X[lc[\f_ O_mm[a_ Ucahm /XOU0 [n mnl[n_ac] fi][ncihm [h^ doh]ncihm4
Oi\cf_ XOU g[s [fmi \_ ^_jfis_^ ih nb_ li[^m qb_h hi `cr_^ XOU
[l_ [p[cf[\f_4

;84 Eihmc^_l _h[\fcha nb_ \om_m ni l_]_cp_ l[^ci \li[^][mn4 Cfn_lh[ncp_fs2
oncfcm_ nb_ [o^ci3pcmo[f _kocjg_hn ih nl[chm i` nb_ OVT Eiljil[ncih [h^
Miqfiih3E[hnih T[cfq[s Eiljil[ncih4

;94 Wm_ [m g[hs g_[hm i` ]ihn[]n [m jimmc\f_4 C `iffiq3oj jbih_ ][ff
[`n_l [ `[r_^ jl_mm l_f_[m_ qcff b_fj ni ^l[q nb_ g_^c[.m [nn_hncih ni
nb_ g_mm[a_m m_hn4

^riwqy} itl `nnmkyq{mtmxx un cmxxiomx

;:4 Kgjlip_ nb_ ]ihn_hn i` nb_ g_mm[a_m cmmo_^ ni nb_ g_^c[2 _mj_]c[ffs
l[^ci mn[ncihm2 [h^ jlipc^_ ]f_[l ch^c][ncih i` nb_ ^_al__ i` ]iha_mncih
[h^ [fn_lh[ncp_ lion_m4

;;4 Kh^c][n_ lioabfs nb_ l_ij_hcha ncg_ i` nb_ li[^ qb_l_ jimmc\f_4 K` cn cm
hin jl[]nc][\f_ ni acp_ mo]b [h _mncg[n_2 ch`ilg nb_ jo\fc] i` nb_
oh]_ln[chns i` nb_ li[^ ]fimol_ ncg_4

_mrqtmiyqut un lzyqmx jmy|mmt ypm gwitxvuwy _mviwysmty itl ypm
durqkm dzjrqk emriyqutx ]witkp

;<4 Ghb[h]_ ]iil^ch[ncih \_nq__h VF [h^ nb_ Rifc]_ ni [pic^ ][omcha
]ih`omcih ni nb_ g[mm g_^c[ [h^ nb_ jo\fc]4 Vb_ ch`ilg[ncih l_f_[m_^
\s VF [h^ nb_ Rifc]_ mbiof^ \_ j[mm_^ ni _[]b inb_l ni _hmol_
]ihmcmn_h]s2 gchcgcm_ ]ihnl[^c]ncih [h^ l_^o]_ ohh_]_mm[ls l_j_ncncih4



UVW

Y_ qiof^ fce_ ni _rjl_mm iol al[ncno^_ ni [ff nbim_ qbi b[p_ jlipc^_^ p[fo[\f_
[^pc]_ ni om2 ch]fo^cha jli`_mmcih[f \i^c_m2 [][^_gc] chmncnoncihm2
n_f_]iggohc][ncih ]igj[hc_m2 _f_]nlihc] g_^c[ [h^ jl_mm2 jo\fc] nl[hmjiln
ij_l[nilm2 nohh_f ij_l[nilm2 nl[hmjiln nl[^_ [mmi]c[ncihm2 inb_l nl[hmjiln3l_f[n_^
ila[hct[ncihm2 Fcmnlc]n Eioh]cfm [h^ inb_l g_g\_lm i` nb_ jo\fc] qbi b[p_ mb[l_^
nb_cl pc_qm ch qlcnn_h mo\gcmmcihm [h^ nblioab inb_l ]b[hh_fm4

Y_ [l_ al[n_`of ni nb_ Ghpclihg_hn2 Vl[hmjiln [h^ Yilem Dol_[o2 nb_ Docf^cham
F_j[lng_hn2 nb_ G``c]c_h]s Whcn i` nb_ Ebc_` U_]l_n[ls `il C^gchcmnl[ncih.m Q``c]_2
nb_ Hcl_ U_lpc]_m F_j[lng_hn2 nb_ Hii^ [h^ Ghpclihg_hn[f Jsac_h_ F_j[lng_hn2
nb_ Jcabq[sm F_j[lng_hn2 nb_ Jiha Miha Q\m_lp[nils2 nb_ Jiha Miha Rifc]_
Hil]_2 nb_ N_cmol_ [h^ Eofnol[f U_lpc]_m F_j[lng_hn [h^ nb_ Vl[hmjiln F_j[lng_hn
`il jlipc^cha ncg_fs ch`ilg[ncih ni `[]cfcn[n_ iol qile4 Y_ qiof^ [fmi fce_ ni nb[he
inb_l ^_j[lng_hnm `il mb[lcha ch`ilg[ncih [\ion nb_cl _g_la_h]s b[h^fcha
[ll[ha_g_hnm qcnb om4 Qol nb[hem [fmi ai ni nb_ Q``c]c[f N[hao[a_m Fcpcmcih i`
nb_ Ecpcf U_lpc]_ Dol_[o `il nb_cl Ebch_m_ nl[hmf[ncih m_lpc]_4

Y_ qcmb ni l_]il^ iol [jjl_]c[ncih ni nb_ U_]l_n[lc[n `il nb_cl [mmcmn[h]_ ^olcha
nb_ l_pc_q4

3JQTU]RLKNLSLTZY



UVY

6RRHPGLY <
4PUNXHVOPJHR ?UZLY UT >LSILXY

5OHPXSHT

>Y DLXLYH 5:7?9 GL[Q|]HO{ C5{ <A

Om V_l_m[ Eb_ha cm [ \[llcmn_l \s jli`_mmcih [h^ q[m [jjichn_^ U_hcil Eiohm_f
ch 86664 Ub_ cm [fmi [ ]b[ln_l_^ _hach__l [h^ [ ]b[ln_l_^ [l\cnl[nil4 Om Eb_ha
cm ]oll_hnfs nb_ Eb[clg[h i` nb_ Vl[hmjiln C^pcmils Eiggcnn__ [h^ cm `offs
]ihp_lm[hn qcnb li[^ nl[``c] f_acmf[ncih [h^ nb_ fi][f nl[hmjiln m]_h_4 Om Eb_ha
cm nb_ Xc]_3Eb[clg[h i` nb_ Jiha Miha Khn_lh[ncih[f Cl\cnl[ncih E_hnl_ [h^ cm
[ g_g\_l i` nb_ Di[l^ i` Vlomn__ i` nb_ Eb[ln_l_^ Khmncnon_ i` Cl\cnl[nilm4 Kh
[^^cncih2 Om Eb_ha b[m _rn_hmcp_ _rj_lc_h]_ ch jo\fc] m_lpc]_ [h^ b[m n[e_h
oj nb_ ]b[clg[hmbcj i` [ hog\_l i` nlc\oh[fm4

>LSILXY

>X} :LXILXZ :E; :U|SPTN{ <A

Ol4 J_l\_ln Joc cm nb_ Eb[clg[h i` Vb_ Jiha Miha Khmncnon_ i` Fcl_]nilm [h^ nb_
F_jons [h^ Xc]_ Eb[clg[h i` nb_ Q]_[h Il[h^ Ilioj4 Ol4 Joc b[m _rn_hmcp_
]igg_l]c[f2 g[h[a_g_hn [h^ ]iljil[n_ `ch[h]_ _rj_lc_h]_4 J_ m_lp_m ih
nb_ \i[l^m i` [ hog\_l i` fcmn_^ ]igj[hc_m4 Kh [^^cncih2 Ol Joc cm nb_ Xc]_
Eb[clg[h i` nb_ Jiha Miha Eioh]cf `il C][^_gc] C]]l_^cn[ncih4 J_ [fmi m_lp_m
[h [ hog\_l i` Iip_lhg_hn Di[l^m [h^ Eiggcnn__m4



UVZ UV[

AXUMLYYUX =@ :UTN|QHS

Rli`_mmil Ni Jiha3e[g cm [h Cmmi]c[n_ Rli`_mmil i` nb_ F_j[lng_hn i` Ecpcf
Ghach__lcha i` nb_ Jiha Miha Whcp_lmcns i` U]c_h]_ [h^ V_]bhifias4 Rlcil ni
bcm jl_m_hn jimcncih2 b_ q[m qcnb nb_ Khmncnon_ i` Vl[hmjiln[ncih Uno^c_m [n nb_
Whcp_lmcns i` E[fc`ilhc[2 D_le_f_s4 J_ mj_]c[fcm_m ch nl[hmjiln[ncih msmn_g gi^_ffcha2
nl[``c] ]ihnlif [h^ jo\fc] nl[hmjiln[ncih [h[fsmcm4 J_ cm ih nb_ _^cnilc[f \i[l^m
i` m_p_l[f nl[hmjiln[ncih diolh[fm4 Rli`_mmil Ni q[m [fmi nb_ l_]cjc_hn i` nb_
jl_mncaciom 8667 Yilf^ Eih`_l_h]_ ih Vl[hmjiln[ncih T_m_[l]b Ui]c_ns Rlct_ [h^
nb_ 8666 Jiha Miha Khmncnoncih i` Ghach__lm Vl[hm[]ncihm Rlct_4

}-~ 6FDGHOLF <PTULUVULQPT

+ Ebch_m_ Whcp_lmcns i` Jiha Miha

, F_j[lng_hn i` Eigjon_l U]c_h]_ [h^ Ghach__lcha

, F_j[lng_hn i` Kh`ilg[ncih Ghach__lcha

, U]biif i` Liolh[fcmg - Eiggohc][ncih

+ Ecns Whcp_lmcns i` Jiha Miha

, H[]ofns i` U]c_h]_ [h^ Ghach__lcha

6RRHPGLY <<
A[IRPJ 5UTY[RZHZPUT

;T\PZHZPUT MUX ]XPZZLT Y[ISPYYPUTY

},~ ?SQIHTTLQPDN 7QGLHT

+ Vb_ Cg_lc][h Ui]c_ns i` Ecpcf Ghach__lm 3 Jiha Miha U_]ncih

+ Vb_ Cmmi]c[ncih i` Eihmofncha Ghach__lm i` Jiha Miha

+ Vb_ Eb[ln_l_^ Khmncnon_ i` Niacmnc]m [h^ Vl[hmjiln ch Jiha Miha

+ Vb_ Jiha Miha Khmncnoncih i` Ghach__lm

+ Jiha Miha Ui]c_ns `il Vl[hmjiln[ncih Uno^c_m

+ Vb_ Khmncnon_ i` Jcabq[sm - Vl[hmjiln[ncih /WM0 3 Jiha Miha Dl[h]b

+ Khmncnoncih i` Ecpcf Ghach__lm /WM0 3 Jiha Miha Cmmi]c[ncih



UVZ UV[

AXUMLYYUX =@ :UTN|QHS

Rli`_mmil Ni Jiha3e[g cm [h Cmmi]c[n_ Rli`_mmil i` nb_ F_j[lng_hn i` Ecpcf
Ghach__lcha i` nb_ Jiha Miha Whcp_lmcns i` U]c_h]_ [h^ V_]bhifias4 Rlcil ni
bcm jl_m_hn jimcncih2 b_ q[m qcnb nb_ Khmncnon_ i` Vl[hmjiln[ncih Uno^c_m [n nb_
Whcp_lmcns i` E[fc`ilhc[2 D_le_f_s4 J_ mj_]c[fcm_m ch nl[hmjiln[ncih msmn_g gi^_ffcha2
nl[``c] ]ihnlif [h^ jo\fc] nl[hmjiln[ncih [h[fsmcm4 J_ cm ih nb_ _^cnilc[f \i[l^m
i` m_p_l[f nl[hmjiln[ncih diolh[fm4 Rli`_mmil Ni q[m [fmi nb_ l_]cjc_hn i` nb_
jl_mncaciom 8667 Yilf^ Eih`_l_h]_ ih Vl[hmjiln[ncih T_m_[l]b Ui]c_ns Rlct_ [h^
nb_ 8666 Jiha Miha Khmncnoncih i` Ghach__lm Vl[hm[]ncihm Rlct_4

}-~ 6FDGHOLF <PTULUVULQPT

+ Ebch_m_ Whcp_lmcns i` Jiha Miha

, F_j[lng_hn i` Eigjon_l U]c_h]_ [h^ Ghach__lcha

, F_j[lng_hn i` Kh`ilg[ncih Ghach__lcha

, U]biif i` Liolh[fcmg - Eiggohc][ncih

+ Ecns Whcp_lmcns i` Jiha Miha

, H[]ofns i` U]c_h]_ [h^ Ghach__lcha

6RRHPGLY <<
A[IRPJ 5UTY[RZHZPUT

;T\PZHZPUT MUX ]XPZZLT Y[ISPYYPUTY

},~ ?SQIHTTLQPDN 7QGLHT

+ Vb_ Cg_lc][h Ui]c_ns i` Ecpcf Ghach__lm 3 Jiha Miha U_]ncih

+ Vb_ Cmmi]c[ncih i` Eihmofncha Ghach__lm i` Jiha Miha

+ Vb_ Eb[ln_l_^ Khmncnon_ i` Niacmnc]m [h^ Vl[hmjiln ch Jiha Miha

+ Vb_ Jiha Miha Khmncnoncih i` Ghach__lm

+ Jiha Miha Ui]c_ns `il Vl[hmjiln[ncih Uno^c_m

+ Vb_ Khmncnon_ i` Jcabq[sm - Vl[hmjiln[ncih /WM0 3 Jiha Miha Dl[h]b

+ Khmncnoncih i` Ecpcf Ghach__lm /WM0 3 Jiha Miha Cmmi]c[ncih



UV\ UV]

+ Jiha Miha D[jncmn Whcp_lmcns

, F_j[lng_hn i` I_ial[jbs

, U]biif i` Eiggohc][ncih

+ Jiha Miha Rifsn_]bhc] Whcp_lmcns

, F_j[lng_hn i` Ecpcf [h^ Unlo]nol[f Ghach__lcha

, F_j[lng_hn i` N[h^ Uolp_scha - I_i3Kh`ilg[ncih

, F_j[lng_hn i` Niacmnc]m

+ Jiha Miha Whcp_lmcns i` U]c_h]_ [h^ V_]bhifias

, F_j[lng_hn i` Ecpcf Ghach__lcha

, F_j[lng_hn i` Kh`ilg[ncih [h^ Usmn_gm O[h[a_g_hn

+ Vb_ Whcp_lmcns i` Jiha Miha

, E_hnl_ i` Wl\[h Rf[hhcha [h^ Ghpclihg_hn[f O[h[a_g_hn

, F_j[lng_hn i` Ecpcf Ghach__lcha

, F_j[lng_hn i` Eigjon_l U]c_h]_

, F_j[lng_hn i` I_ial[jbs

, Khmncnon_ i` Vl[hmjiln Uno^c_m

, Liolh[fcmg [h^ O_^c[ Uno^c_m E_hnl_

, Vb_ Fcpcmcih i` Kh`ilg[ncih V_]bhifias2 U]biif i` Rli`_mmcih[f [h^
Eihnchocha G^o][ncih /URCEG0

,E_hnl_ `il Niacmnc]m [h^ Vl[hmjiln2 U]biif i` Rli`_mmcih[f [h^Eihnchocha
G^o][ncih /URCEG0

}.~ BHNHFQOOVPLFDULQP 8QORDPLHT

+ Jiha Miha EUN Nn^

+ Jon]bcmih Ifi\[f Eiggohc][ncih Nn^

+ P_q Yilf^ REU Ncgcn_^

+ Ebch[ T_miol]_m R_ijf_.m V_f_jbih_ Eigj[hs Ncgcn_^

+ Ug[lnih_ Oi\cf_ Eiggohc][ncihm Nn^

+ O[h^[lch Eiggohc][ncihm Nn^

}/~ :NHFUSQPLF =HGLD

+ Cmc[ V_f_pcmcih Nn^

+ E[\f_ VX /JM E[\f_ V_f_pcmcih Nn^0

+ Jiha Miha Dli[^\[h^ P_nqile Nn^

+ Jiha Miha Eigg_l]c[f Dli[^][mncha Ei4 Nn^4

+ O_nli Dli[^][mn Eiljil[ncih Nn^4

+ Rbi_hcr Ebch_m_ Eb[hh_f

+ T[^ci V_f_pcmcih Jiha Miha

+ V_f_pcmcih Dli[^][mnm Nn^4

}0~ ?SHTT

+ Cjjf_ F[cfs

3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT
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+ Jiha Miha D[jncmn Whcp_lmcns

, F_j[lng_hn i` I_ial[jbs

, U]biif i` Eiggohc][ncih

+ Jiha Miha Rifsn_]bhc] Whcp_lmcns

, F_j[lng_hn i` Ecpcf [h^ Unlo]nol[f Ghach__lcha

, F_j[lng_hn i` N[h^ Uolp_scha - I_i3Kh`ilg[ncih

, F_j[lng_hn i` Niacmnc]m

+ Jiha Miha Whcp_lmcns i` U]c_h]_ [h^ V_]bhifias

, F_j[lng_hn i` Ecpcf Ghach__lcha

, F_j[lng_hn i` Kh`ilg[ncih [h^ Usmn_gm O[h[a_g_hn

+ Vb_ Whcp_lmcns i` Jiha Miha

, E_hnl_ i` Wl\[h Rf[hhcha [h^ Ghpclihg_hn[f O[h[a_g_hn

, F_j[lng_hn i` Ecpcf Ghach__lcha

, F_j[lng_hn i` Eigjon_l U]c_h]_

, F_j[lng_hn i` I_ial[jbs

, Khmncnon_ i` Vl[hmjiln Uno^c_m

, Liolh[fcmg [h^ O_^c[ Uno^c_m E_hnl_

, Vb_ Fcpcmcih i` Kh`ilg[ncih V_]bhifias2 U]biif i` Rli`_mmcih[f [h^
Eihnchocha G^o][ncih /URCEG0

,E_hnl_ `il Niacmnc]m [h^ Vl[hmjiln2 U]biif i` Rli`_mmcih[f [h^Eihnchocha
G^o][ncih /URCEG0

}.~ BHNHFQOOVPLFDULQP 8QORDPLHT

+ Jiha Miha EUN Nn^

+ Jon]bcmih Ifi\[f Eiggohc][ncih Nn^

+ P_q Yilf^ REU Ncgcn_^

+ Ebch[ T_miol]_m R_ijf_.m V_f_jbih_ Eigj[hs Ncgcn_^

+ Ug[lnih_ Oi\cf_ Eiggohc][ncihm Nn^

+ O[h^[lch Eiggohc][ncihm Nn^

}/~ :NHFUSQPLF =HGLD

+ Cmc[ V_f_pcmcih Nn^

+ E[\f_ VX /JM E[\f_ V_f_pcmcih Nn^0

+ Jiha Miha Dli[^\[h^ P_nqile Nn^

+ Jiha Miha Eigg_l]c[f Dli[^][mncha Ei4 Nn^4

+ O_nli Dli[^][mn Eiljil[ncih Nn^4

+ Rbi_hcr Ebch_m_ Eb[hh_f

+ T[^ci V_f_pcmcih Jiha Miha

+ V_f_pcmcih Dli[^][mnm Nn^4

}0~ ?SHTT

+ Cjjf_ F[cfs

3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT



3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT

UWT UWU

+ Ebch[ F[cfs /JM G^cncih0

+ Jiha Miha Eigg_l]c[f F[cfs

+ Jiha Miha F[cfs P_qm

+ Jiha Miha G]ihigc] Liolh[f

+ Jiha Miha G]ihigc] Vcg_m

+ O_nli Ro\fcmbcha JM Nn^

+ Ocha R[i F[cfs P_qm

+ Qlc_hn[f F[cfs P_qm

+ Ucha R[i P_qmj[j_l Eigj[hs Nn^

+ Ucha V[i F[cfs

+ Uionb Ebch[ Oilhcha Rimn

+ V[ Moha R[i

+ Vb_ Un[h^[l^

+ Vb_ Uoh

+ Y_h Y_c Ri

}1~ ?VENLF BSDPTRQSU >RHSDUQST

6K=H?DELA@ 4NL 5IGJ=HEAL

+ Ecns\om Ncgcn_^

+ Vb_ Miqfiih Oinilm Dom Ei4 /7?990 Nn^

+ Niha Ych Dom Ei4 Nn^

+ P_q N[hn[i Dom Ei4 /7?=90 Nn^

+ P_q Yilf^ Hclmn Dom U_lpc]_m Nn^

:=EFO=Q 5IGJ=HEAL

+ Miqfiih E[hnih T[cfq[s Eiljil[ncih

+ OVT Eiljil[ncih Ncgcn_^

6AKKQ 5IGJ=HEAL

+ Ebo_h M__ H_lls Nn^4

+ Eil[f U_[ H_lls U_lpc]_ Ei4 Nn^4

+ Fcm]ip_ls D[s Vl[hmjiln[ncih U_lpc]_m Nn^4

+ G[mn_lh H_lls Ei4

+ Hilnoh_ H_lls Eigj[hs Nn^4

+ Jiha Miha - Miqfiih H_lls Nn^4

+ Vb_ Jihaeiha - Z[og[nc H_lls Ei4 Nn^

+ P_q Yilf^ Hclmn H_lls U_lpc]_m Nn^4

+ R[le Kmf[h^ Vl[hmjiln Ei4 Nn^4

+ R_ha Eb[o M[c Vi Nn^4

+ Vb_ ,Un[l, H_lls Eigj[hs Nn^
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UWT UWU

+ Ebch[ F[cfs /JM G^cncih0

+ Jiha Miha Eigg_l]c[f F[cfs

+ Jiha Miha F[cfs P_qm

+ Jiha Miha G]ihigc] Liolh[f

+ Jiha Miha G]ihigc] Vcg_m

+ O_nli Ro\fcmbcha JM Nn^

+ Ocha R[i F[cfs P_qm

+ Qlc_hn[f F[cfs P_qm

+ Ucha R[i P_qmj[j_l Eigj[hs Nn^

+ Ucha V[i F[cfs

+ Uionb Ebch[ Oilhcha Rimn

+ V[ Moha R[i

+ Vb_ Un[h^[l^

+ Vb_ Uoh

+ Y_h Y_c Ri

}1~ ?VENLF BSDPTRQSU >RHSDUQST

6K=H?DELA@ 4NL 5IGJ=HEAL

+ Ecns\om Ncgcn_^

+ Vb_ Miqfiih Oinilm Dom Ei4 /7?990 Nn^

+ Niha Ych Dom Ei4 Nn^

+ P_q N[hn[i Dom Ei4 /7?=90 Nn^

+ P_q Yilf^ Hclmn Dom U_lpc]_m Nn^

:=EFO=Q 5IGJ=HEAL

+ Miqfiih E[hnih T[cfq[s Eiljil[ncih

+ OVT Eiljil[ncih Ncgcn_^

6AKKQ 5IGJ=HEAL

+ Ebo_h M__ H_lls Nn^4

+ Eil[f U_[ H_lls U_lpc]_ Ei4 Nn^4

+ Fcm]ip_ls D[s Vl[hmjiln[ncih U_lpc]_m Nn^4

+ G[mn_lh H_lls Ei4

+ Hilnoh_ H_lls Eigj[hs Nn^4

+ Jiha Miha - Miqfiih H_lls Nn^4

+ Vb_ Jihaeiha - Z[og[nc H_lls Ei4 Nn^

+ P_q Yilf^ Hclmn H_lls U_lpc]_m Nn^4

+ R[le Kmf[h^ Vl[hmjiln Ei4 Nn^4

+ R_ha Eb[o M[c Vi Nn^4

+ Vb_ ,Un[l, H_lls Eigj[hs Nn^



3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT

UWV UWW

}2~ BVPPHN 8QORDPLHT

+ Ebch[ Viffq[sm Nn^

+ Fcm]ip_ls D[s Ti[^ Vohh_f Ei Nn^

+ Jiha Miha Vohh_fm - Jcabq[sm O[h[a_g_hn Ei Nn^

+ P_q Jiha Miha Vohh_f Ei Nn^

+ Tion_ 9 /ERU0 Ei Nn^

+ U_l]i Ilioj /JM0 Nn^

+ V[n_.m E[clh Vohh_f Ei Nn^

+ Vmcha O[ O[h[a_g_hn Nn^

+ Y_mn_lh J[l\iol Vohh_f Ei Nn^

}3~ BSDPTRQSU BSDGH 6TTQFLDULQPT

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

8IH2BK=H?DELA@ 4NL 3LLI?E=MEIHL

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih /Pih3`l[h]bcm_^ Dom Dl[h]b0

+ Pih3`l[h]bcm_^ Ro\fc] Dom Cmmi]c[ncih

+ Pih3`l[h]bcm_^ Ro\fc] Dom_m Yile_lm Cmmi]c[ncih

+ Ro\fc] Qghc\om Qj_l[nilm Cmmi]c[ncih

+ U]biif Dom_m Qj_l[nilm Cmmi]c[ncih

;=PEL 2 <K>=H ;=PE 3LLI?E=MEIHL

+ Ebo_h N__ T[^ci V[rcm Cmmi]c[ncih Nn^4

+ Eboha Ubcha V[rc Nn^4

+ EVQF Cmmi]c[ncih Eigj[hs Nn^4

+ Hl[n_lhcns V[rc Qqh_lm Cmmi]c[ncih

+ J[jjs V[rc Qj_l[nil.m Cmmi]c[ncih Nn^4

+ Jiha Miha - Miqfiih T[^ci E[l Qqh_lm Cmmi]c[ncih Nn^4

+ Jiha Miha [h^ Miqfiih Tc]b T[^ci E[l U_lpc]_ E_hnl_ Cmmi]c[ncih Nn^4

+ Jiha Miha Miqfiih V[rc - Nills Qqh_lm Cmmi]c[ncih Nn^

+ Jiha Miha V[rc Cmmi]c[ncih

+ Vb_ Jiha Miha V[rc [h^ Ro\fc] Ncabn Dom Cmmi]c[ncih Nn^4

+ Vb_ Miqfiih V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

+ R[e M[c V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ So[^lcj[lncn_ V[rc U_lpc]_ Cmmi]c[ncih Nn^4

+ T[g\i V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Tcabnm i` V[rc Qqh_lm - Flcp_lm Cmmi]c[ncih Nn^4

+ Tis[f D_mn So[fcns V[rc Cmmi]c[ncih Nn^4

+ V[c Yi Oinilm Nn^4

+ V[rc Flcp_lm - Qj_l[nilm Cmmi]c[ncih Nn^4

+ Vb_ V[rc Qj_l[nilm Cmmi]c[ncih Nn^4

+ V[rc]ig X_bc]f_ Qqh_lm Cmmi]c[ncih Nn^4



3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT

UWV UWW

}2~ BVPPHN 8QORDPLHT

+ Ebch[ Viffq[sm Nn^

+ Fcm]ip_ls D[s Ti[^ Vohh_f Ei Nn^

+ Jiha Miha Vohh_fm - Jcabq[sm O[h[a_g_hn Ei Nn^

+ P_q Jiha Miha Vohh_f Ei Nn^

+ Tion_ 9 /ERU0 Ei Nn^

+ U_l]i Ilioj /JM0 Nn^

+ V[n_.m E[clh Vohh_f Ei Nn^

+ Vmcha O[ O[h[a_g_hn Nn^

+ Y_mn_lh J[l\iol Vohh_f Ei Nn^

}3~ BSDPTRQSU BSDGH 6TTQFLDULQPT

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

8IH2BK=H?DELA@ 4NL 3LLI?E=MEIHL

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih /Pih3`l[h]bcm_^ Dom Dl[h]b0

+ Pih3`l[h]bcm_^ Ro\fc] Dom Cmmi]c[ncih

+ Pih3`l[h]bcm_^ Ro\fc] Dom_m Yile_lm Cmmi]c[ncih

+ Ro\fc] Qghc\om Qj_l[nilm Cmmi]c[ncih

+ U]biif Dom_m Qj_l[nilm Cmmi]c[ncih

;=PEL 2 <K>=H ;=PE 3LLI?E=MEIHL

+ Ebo_h N__ T[^ci V[rcm Cmmi]c[ncih Nn^4

+ Eboha Ubcha V[rc Nn^4

+ EVQF Cmmi]c[ncih Eigj[hs Nn^4

+ Hl[n_lhcns V[rc Qqh_lm Cmmi]c[ncih

+ J[jjs V[rc Qj_l[nil.m Cmmi]c[ncih Nn^4

+ Jiha Miha - Miqfiih T[^ci E[l Qqh_lm Cmmi]c[ncih Nn^4

+ Jiha Miha [h^ Miqfiih Tc]b T[^ci E[l U_lpc]_ E_hnl_ Cmmi]c[ncih Nn^4

+ Jiha Miha Miqfiih V[rc - Nills Qqh_lm Cmmi]c[ncih Nn^

+ Jiha Miha V[rc Cmmi]c[ncih

+ Vb_ Jiha Miha V[rc [h^ Ro\fc] Ncabn Dom Cmmi]c[ncih Nn^4

+ Vb_ Miqfiih V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

+ R[e M[c V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ So[^lcj[lncn_ V[rc U_lpc]_ Cmmi]c[ncih Nn^4

+ T[g\i V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Tcabnm i` V[rc Qqh_lm - Flcp_lm Cmmi]c[ncih Nn^4

+ Tis[f D_mn So[fcns V[rc Cmmi]c[ncih Nn^4

+ V[c Yi Oinilm Nn^4

+ V[rc Flcp_lm - Qj_l[nilm Cmmi]c[ncih Nn^4

+ Vb_ V[rc Qj_l[nilm Cmmi]c[ncih Nn^4

+ V[rc]ig X_bc]f_ Qqh_lm Cmmi]c[ncih Nn^4



3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT

UWX UWY

+ Vl[``c] U_lpc]_m Ggjfis__m Cmmi]c[ncih

+ Whcn_^ Hlc_h^mbcj V[rc Qqh_lm - Flcp_lm Cmmi]c[ncih Nn^

+ Wl\[h V[rc Flcp_lm Cmmi]c[ncih Lichn Eiggcnn__ Ei4 Nn^

+ Y[c H[n V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Y[c Zce JM - Mfh - PV V[rc Qqh_lm Cmmi]c[ncih

+ Ycha N__ T[^ci E[l Vl[^_lm Cmmi]c[ncih Nn^4

+ Ycha V[c E[l Qqh_lm - Flcp_lm Cmmh4 Nn^4

;=PE 2 8; ;=PE 3LLI?E=MEIHL

+ Vb_ Cmmi]c[ncih i` P4V4 T[^ci V[rc][\m Nn^4

+ Vb_ Hl[n_lhcns Cmmi]c[ncih i` PV V[rc O_l]b[hnm

+ J4M4 V_f_3][ff V[rc Cmmi]c[ncih

+ P4V4 V[rc O_l]b[hnm Cmmi]c[ncih Nn^

+ P4V4 V[rc3][ff U_lpc]_ E_hnl_

+ P4V4 V[rc Qqh_lm - Flcp_lm Hl[n_lh[f Cmmh4

+ P_q V_llcnilc_m V[rc Flcp_lm Cmmi]c[ncih

+ P_q V_llcnilc_m V[rc Flcp_lm. Tcabnm Cffc[h]_

+ P_q V_llcnilc_m V[rc Qj_l[ncihm Whcih

+ Pilnb Fcmnlc]n V[rc O_l]b[hnm Cmmi]c[ncih

+ Ro\fc] X_bc]f_ O_l]b[hnm Hl[n_lhcns Cmmh

+ U[c Moha V[rc Qj_l[nilm Cmmi]c[ncih Nn^

+ Uoh Jcha V[rc T[^ci Cmmi]c[ncih

+ Uoh Jcha V[rc T[^ci U_lpc]_ I_h_l[f Cmmi]c[ncih

+ V[rc Cmmi]c[ncih Nn^4

+ V[rc F_[f_lm - Qqh_lm Cmmi]c[ncih Nn^4

;=PE 2 7=HM=N ;=PE 3LLI?E=MEIH

+ N[hn[o V[rc Cmmi]c[ncih

9N>FE? 7ECDM 4NL 3LLI?E=MEIHL

+ I4O4D4 O[rc][\ Qj_l[nilm I_h_l[f Cmmi]c[ncih Nn^4

+ JM Mfh - PV Ro\fc] - O[rc][\ Ncabn Dom O_l]b[hnm. Whcn_^ Cmmi]c[ncih

+ JM Ro\fc]3fcabn Dom Qqh_l - Flcp_l Cmmi]c[ncih

+ Jih Y[b Ro\fc] Ncabn Dom Cmmi]c[ncih Nn^4

+ Jiha Miha Ro\fc] - O[rc][\ Ncabn Dom Whcn_^ Cmmi]c[ncih

+ Jiha Miha U]b_^of_^ /IOD0 Nc]_hm__ Cmmi]c[ncih

+ Vb_ Mfh RND Ebco Ebiq Vl[^_lm - Yile_lm Hlc_h^fs Cmmi]c[ncih

+ Miqfiih Hoha Yiha Ro\fc] Ncabn Dom O_l]b[hnm - Yile_lm. Cmmi]c[ncih Nn^4

+ N[g Vch Y[c Jic Ro\fc] Ncabn Dom Cmmi]c[ncih

+ N_c Zo_ Ooh Mi Ebco Ti[^ Ro\fc] Ncabn Dom O_l]b[hnm Cmmi]c[ncih Nn^4

+ Noha Eb_oha Ro\fc] Ncabn Dom Y_f`[l_ C^p[h]_g_hn Cmmi]c[ncih Nn^4

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

+ PV U[h Vch RND /7=0 Qqh_lm Cmmh4



3VVLTKP^ ;; A[IRPJ 5UTY[RZHZPUT

UWX UWY

+ Vl[``c] U_lpc]_m Ggjfis__m Cmmi]c[ncih

+ Whcn_^ Hlc_h^mbcj V[rc Qqh_lm - Flcp_lm Cmmi]c[ncih Nn^

+ Wl\[h V[rc Flcp_lm Cmmi]c[ncih Lichn Eiggcnn__ Ei4 Nn^

+ Y[c H[n V[rc Qqh_lm Cmmi]c[ncih Nn^4

+ Y[c Zce JM - Mfh - PV V[rc Qqh_lm Cmmi]c[ncih

+ Ycha N__ T[^ci E[l Vl[^_lm Cmmi]c[ncih Nn^4

+ Ycha V[c E[l Qqh_lm - Flcp_lm Cmmh4 Nn^4

;=PE 2 8; ;=PE 3LLI?E=MEIHL

+ Vb_ Cmmi]c[ncih i` P4V4 T[^ci V[rc][\m Nn^4

+ Vb_ Hl[n_lhcns Cmmi]c[ncih i` PV V[rc O_l]b[hnm

+ J4M4 V_f_3][ff V[rc Cmmi]c[ncih

+ P4V4 V[rc O_l]b[hnm Cmmi]c[ncih Nn^

+ P4V4 V[rc3][ff U_lpc]_ E_hnl_

+ P4V4 V[rc Qqh_lm - Flcp_lm Hl[n_lh[f Cmmh4

+ P_q V_llcnilc_m V[rc Flcp_lm Cmmi]c[ncih

+ P_q V_llcnilc_m V[rc Flcp_lm. Tcabnm Cffc[h]_

+ P_q V_llcnilc_m V[rc Qj_l[ncihm Whcih

+ Pilnb Fcmnlc]n V[rc O_l]b[hnm Cmmi]c[ncih

+ Ro\fc] X_bc]f_ O_l]b[hnm Hl[n_lhcns Cmmh

+ U[c Moha V[rc Qj_l[nilm Cmmi]c[ncih Nn^

+ Uoh Jcha V[rc T[^ci Cmmi]c[ncih

+ Uoh Jcha V[rc T[^ci U_lpc]_ I_h_l[f Cmmi]c[ncih

+ V[rc Cmmi]c[ncih Nn^4

+ V[rc F_[f_lm - Qqh_lm Cmmi]c[ncih Nn^4

;=PE 2 7=HM=N ;=PE 3LLI?E=MEIH

+ N[hn[o V[rc Cmmi]c[ncih

9N>FE? 7ECDM 4NL 3LLI?E=MEIHL

+ I4O4D4 O[rc][\ Qj_l[nilm I_h_l[f Cmmi]c[ncih Nn^4

+ JM Mfh - PV Ro\fc] - O[rc][\ Ncabn Dom O_l]b[hnm. Whcn_^ Cmmi]c[ncih

+ JM Ro\fc]3fcabn Dom Qqh_l - Flcp_l Cmmi]c[ncih

+ Jih Y[b Ro\fc] Ncabn Dom Cmmi]c[ncih Nn^4

+ Jiha Miha Ro\fc] - O[rc][\ Ncabn Dom Whcn_^ Cmmi]c[ncih

+ Jiha Miha U]b_^of_^ /IOD0 Nc]_hm__ Cmmi]c[ncih

+ Vb_ Mfh RND Ebco Ebiq Vl[^_lm - Yile_lm Hlc_h^fs Cmmi]c[ncih

+ Miqfiih Hoha Yiha Ro\fc] Ncabn Dom O_l]b[hnm - Yile_lm. Cmmi]c[ncih Nn^4

+ N[g Vch Y[c Jic Ro\fc] Ncabn Dom Cmmi]c[ncih

+ N_c Zo_ Ooh Mi Ebco Ti[^ Ro\fc] Ncabn Dom O_l]b[hnm Cmmi]c[ncih Nn^4

+ Noha Eb_oha Ro\fc] Ncabn Dom Y_f`[l_ C^p[h]_g_hn Cmmi]c[ncih Nn^4

+ Oinil Vl[hmjiln Yile_lm I_h_l[f Whcih

+ PV U[h Vch RND /7=0 Qqh_lm Cmmh4



6RRHPGLY <<<
C[SSHX_ UM A[IRPJ FPL]Y

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

},~ 8SLTLT ODPDJHOHPU OHFKDPLTO

, Ghb[h]_ ]lcmcm g[h[a_g_hn ][j[\cfcns

+ T_3_r[gch_ nb_ mnl_hanbm [h^ q_[eh_mm_m i`
_[]b ]lcmcm g[h[a_g_hn jb[m_ ch]fo^cha b[t[l^
c^_hnc`c][ncih2 ij_l[ncih[f l_[^ch_mm2 _g_la_h]s
jl_j[l_^h_mm2 ]lcmcm b[h^fcha [h^ l_]ip_ls i`
]lcmcmA

+ T_pc_q ]oll_hn jl[]nc]_m [h^ _fcgch[n_
ohh_]_mm[ls jli]_^ol_mA

+ Ghmol_ ]lcmcm g[h[a_g_hn n_[g ni mn[h^ \s `il
mcgcf[l ch]c^_hnm2 hin ihfs ni gihcnil \on ni n[e_
mqc`n [h^ ^_]cmcp_ []ncihm4

+ O[e_ [p[cf[\f_ ]ihncha_h]s jf[hm `il nl[``c]
^cp_lmcihA

+ O[e_ l_[^s [ff nsj_m i` l_]ip_ls p_bc]f_m ni
mn[h^3\s [h^ ]f_[l nb_ mcn_A [h^

9497

948?

Pin_ 7

948<2 ;486

948<2 ;486

UWZ UW[

+ RND I_h_l[f Cmmi]c[ncih

+ Vmo_h Y[h RND Eigg_l]c[f Cmmi]c[ncih Nn^4

+ Vo_h Ooh RND Cmmi]c[ncih

+ Zo_h Niha3V[c3Ri Ro\fc] Ncabn Dom Tion_ Flcp_lm. Cmmi]c[ncih

}4~ >UKHS BSDPTRQSU*SHNDUHG >SJDPLTDULQPT

+ Ti[^ U[`_ns Eioh]cf

+ Khmncnon_ i` C^p[h]_^ Oinilcmnm Jiha Miha

+ Jiha Miha Conigi\cf_ Cmmi]c[ncih

+ Jiha Miha Ti[^ U[`_ns Cmmi]c[ncih

+ Jiha Miha Ccljiln Conbilcns

},+~ BSDIILF DPG BSDPTRQSU 8QOOLUUHHT QI 9LTUSLFU 8QVPFLNT

Pin_ 7 VF b[m _mn[\fcmb_^ [ ^_^c][n_^ n_[g ni b[h^f_ _g_la_h]s nl[hmjiln ch]c^_hnm 8: biolm ^[cfs4 Vb_ n_[g2
biq_p_l2 g[s h__^ ni \_ mnl_hanb_h_^ ni ]ij_ qcnb h_q l_kocl_g_hnm4



6RRHPGLY <<<
C[SSHX_ UM A[IRPJ FPL]Y

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

},~ 8SLTLT ODPDJHOHPU OHFKDPLTO

, Ghb[h]_ ]lcmcm g[h[a_g_hn ][j[\cfcns

+ T_3_r[gch_ nb_ mnl_hanbm [h^ q_[eh_mm_m i`
_[]b ]lcmcm g[h[a_g_hn jb[m_ ch]fo^cha b[t[l^
c^_hnc`c][ncih2 ij_l[ncih[f l_[^ch_mm2 _g_la_h]s
jl_j[l_^h_mm2 ]lcmcm b[h^fcha [h^ l_]ip_ls i`
]lcmcmA

+ T_pc_q ]oll_hn jl[]nc]_m [h^ _fcgch[n_
ohh_]_mm[ls jli]_^ol_mA

+ Ghmol_ ]lcmcm g[h[a_g_hn n_[g ni mn[h^ \s `il
mcgcf[l ch]c^_hnm2 hin ihfs ni gihcnil \on ni n[e_
mqc`n [h^ ^_]cmcp_ []ncihm4

+ O[e_ [p[cf[\f_ ]ihncha_h]s jf[hm `il nl[``c]
^cp_lmcihA

+ O[e_ l_[^s [ff nsj_m i` l_]ip_ls p_bc]f_m ni
mn[h^3\s [h^ ]f_[l nb_ mcn_A [h^

9497

948?

Pin_ 7

948<2 ;486

948<2 ;486

UWZ UW[

+ RND I_h_l[f Cmmi]c[ncih

+ Vmo_h Y[h RND Eigg_l]c[f Cmmi]c[ncih Nn^4

+ Vo_h Ooh RND Cmmi]c[ncih

+ Zo_h Niha3V[c3Ri Ro\fc] Ncabn Dom Tion_ Flcp_lm. Cmmi]c[ncih

}4~ >UKHS BSDPTRQSU*SHNDUHG >SJDPLTDULQPT

+ Ti[^ U[`_ns Eioh]cf

+ Khmncnon_ i` C^p[h]_^ Oinilcmnm Jiha Miha

+ Jiha Miha Conigi\cf_ Cmmi]c[ncih

+ Jiha Miha Ti[^ U[`_ns Cmmi]c[ncih

+ Jiha Miha Ccljiln Conbilcns

},+~ BSDIILF DPG BSDPTRQSU 8QOOLUUHHT QI 9LTUSLFU 8QVPFLNT

Pin_ 7 VF b[m _mn[\fcmb_^ [ ^_^c][n_^ n_[g ni b[h^f_ _g_la_h]s nl[hmjiln ch]c^_hnm 8: biolm ^[cfs4 Vb_ n_[g2
biq_p_l2 g[s h__^ ni \_ mnl_hanb_h_^ ni ]ij_ qcnb h_q l_kocl_g_hnm4



UW\ UW]

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

948?39497+ Uoaa_mn ni mbc`n `lig U]_h[lci3Flcp_h
]ihncha_h]s jf[hhcha ni T_mjihm_3Flcp_h
]ihncha_h]s jf[hhcha4 Vb_ f[nn_l `i]om_m ih nb_
]iil^ch[ncih [h^ chn_al[ncih i` [ gofnc3[a_h]s
l_mjihm_ ni g[h[a_ nb_ ]lcmcm l[nb_l nb[h
]igcha oj qcnb [ ]ihncha_h]s jf[h ni g[h[a_
_[]b m]_h[lci4

, Kgjlip_ n_]bhifias [h^ ]iggohc][ncih

+ Khmn[ff gil_ li[^mc^_ ^_pc]_m _4a4 Efim_^3Ecl]ocn
V_f_pcmcih ][g_l[m [h^ ^_pc]_m qcnb Ifi\[f
Rimcncihcha Usmn_g n_]bhifias ni b_fj
]iggon_lm ni b[p_ [ \_nn_l ip_lpc_q i` nb_
ch]c^_hn `il ^_]cmcp_ []ncihmA

+ Eiij_l[n_ qcnb jo\fc] nl[hmjiln ij_l[nilm ni
gihcnil nb_ nl[``c] [fiha g[dil ]illc^ilm nblioab
chmn[ff[ncih i` gihcnilcha ^_pc]_m ih nb_ \om_mA

+ F_p_fij [ l_[f3ncg_ nl[p_f ch`ilg[ncih msmn_g2
[h^ om_ g[j3\[m_^ n_]bhcko_2 mo]b [m
I_ial[jbc][f Kh`ilg[ncih Usmn_g2 `il ^[n[
pcmo[fct[ncih [h^ ch`ilg[ncih ^cmm_gch[ncihA

+ Rlipc^_ [ `offs chn_al[n_^ msmn_g [n nb_ Vl[``c]
O[h[a_g_hn [h^ Kh`ilg[ncih E_hnl_2 qbc]b
chn_al[n_m [ff nb_ ]oll_hn m][nn_l_^ Vl[``c] Eihnlif
- Uolp_cff[h]_ Usmn_gm i` bcabq[sm [h^ nb_ Cl_[
Vl[``c] Eihnlif Usmn_gm i` ol\[h li[^mA [h^

+ Gr[gch_ nb_ chmn[ff[ncih i` Conig[nc] Kh]c^_hn
F_n_]ncih ^_pc]_m ch ol\[h [l_[mA

+ Eihmc^_l Vl[hmjiln Kh`ilg[ncih Usmn_g il inb_l
Khn_ffca_hn Vl[hmjiln Usmn_g [m [ niif ni [mmcmn
nl[``c] ^cp_lmcih [h^ a_h_l[n_ l_mjihm_ jf[hm
qb_h li[^m [l_ \fi]e_^A [h^

+ Ghb[h]_ n_f_]iggohc][ncih `[]cfcnc_m \_nq__h
`lihn3fch_ jifc]_ i``c]_lm [h^ ^_]cmcih g[e_lm ch
]ihnlif liig \s nl[hmgcnncha pc^_i cg[a_m ni
`[]cfcn[n_ [mm_mmg_hn i` mcno[ncih4

94:9394:;2 ;47;

94:9394:;2 ;47<

94:82 ;47=

94:9394:;

94:9394:;

Pin_ 8

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

Pin_ 8 Vb_ Rifc]_ mojjiln nbcm moaa_mncih \on l_miol]_m cgjfc][ncihm b[p_ ni \_ n[e_h chni ]ihmc^_l[ncih4

94:9394:;

3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y



UW\ UW]

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

948?39497+ Uoaa_mn ni mbc`n `lig U]_h[lci3Flcp_h
]ihncha_h]s jf[hhcha ni T_mjihm_3Flcp_h
]ihncha_h]s jf[hhcha4 Vb_ f[nn_l `i]om_m ih nb_
]iil^ch[ncih [h^ chn_al[ncih i` [ gofnc3[a_h]s
l_mjihm_ ni g[h[a_ nb_ ]lcmcm l[nb_l nb[h
]igcha oj qcnb [ ]ihncha_h]s jf[h ni g[h[a_
_[]b m]_h[lci4

, Kgjlip_ n_]bhifias [h^ ]iggohc][ncih

+ Khmn[ff gil_ li[^mc^_ ^_pc]_m _4a4 Efim_^3Ecl]ocn
V_f_pcmcih ][g_l[m [h^ ^_pc]_m qcnb Ifi\[f
Rimcncihcha Usmn_g n_]bhifias ni b_fj
]iggon_lm ni b[p_ [ \_nn_l ip_lpc_q i` nb_
ch]c^_hn `il ^_]cmcp_ []ncihmA

+ Eiij_l[n_ qcnb jo\fc] nl[hmjiln ij_l[nilm ni
gihcnil nb_ nl[``c] [fiha g[dil ]illc^ilm nblioab
chmn[ff[ncih i` gihcnilcha ^_pc]_m ih nb_ \om_mA

+ F_p_fij [ l_[f3ncg_ nl[p_f ch`ilg[ncih msmn_g2
[h^ om_ g[j3\[m_^ n_]bhcko_2 mo]b [m
I_ial[jbc][f Kh`ilg[ncih Usmn_g2 `il ^[n[
pcmo[fct[ncih [h^ ch`ilg[ncih ^cmm_gch[ncihA

+ Rlipc^_ [ `offs chn_al[n_^ msmn_g [n nb_ Vl[``c]
O[h[a_g_hn [h^ Kh`ilg[ncih E_hnl_2 qbc]b
chn_al[n_m [ff nb_ ]oll_hn m][nn_l_^ Vl[``c] Eihnlif
- Uolp_cff[h]_ Usmn_gm i` bcabq[sm [h^ nb_ Cl_[
Vl[``c] Eihnlif Usmn_gm i` ol\[h li[^mA [h^

+ Gr[gch_ nb_ chmn[ff[ncih i` Conig[nc] Kh]c^_hn
F_n_]ncih ^_pc]_m ch ol\[h [l_[mA

+ Eihmc^_l Vl[hmjiln Kh`ilg[ncih Usmn_g il inb_l
Khn_ffca_hn Vl[hmjiln Usmn_g [m [ niif ni [mmcmn
nl[``c] ^cp_lmcih [h^ a_h_l[n_ l_mjihm_ jf[hm
qb_h li[^m [l_ \fi]e_^A [h^

+ Ghb[h]_ n_f_]iggohc][ncih `[]cfcnc_m \_nq__h
`lihn3fch_ jifc]_ i``c]_lm [h^ ^_]cmcih g[e_lm ch
]ihnlif liig \s nl[hmgcnncha pc^_i cg[a_m ni
`[]cfcn[n_ [mm_mmg_hn i` mcno[ncih4

94:9394:;2 ;47;

94:9394:;2 ;47<

94:82 ;47=

94:9394:;

94:9394:;

Pin_ 8

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

Pin_ 8 Vb_ Rifc]_ mojjiln nbcm moaa_mncih \on l_miol]_m cgjfc][ncihm b[p_ ni \_ n[e_h chni ]ihmc^_l[ncih4

94:9394:;

3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y



3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y

UXT UXU

, Unl_hanb_h nb_ mnlo]nol_ i` Gg_la_h]s Vl[hmjiln
Eiil^ch[ncih E_hnl_ /GVEE0

+ Wjal[^_ GVEE ni [ Vl[hmjiln Elcmcm O[h[a_g_hn
E_hnl_2 qbc]b cm f_^ \s [ m_hcil Iip_lhg_hn
i``c]c[f [n U_]l_n[ls il [n f_[mn R_lg[h_hn
U_]l_n[ls f_p_f2 qcnb nb_ [onbilcns ni _hmol_ nb[n
jligjn []ncihm [l_ n[e_h [n nb_ ncg_ i` ]lcmcmA

+ F_`ch_ nb_ ^onc_m i` GVEE [h^ _hmol_ nb[n nb_
Eiggcmmcih_l `il Vl[hmjiln il nb_ Q``c]_l3ch3
]b[la_ ][h _``_]ncp_fs l_[]n [h^ acp_ ^cl_]ncihm
`lig GVEE ni l_f_p[hn l_]ip_ls [a_hnmA [h^

+ Uoaa_mn ni [mmcah l_jl_m_hn[ncp_m `lig g[dil
jo\fc] nl[hmjiln ]igj[hc_m ni GVEE4

949=394:6

947:2 949<394:6

Pin_ 9

, Eih^o]n ip_lm_[m l_m_[l]b

+ Khpcn_ ohcp_lmcnc_m il ]ihmofn[hnm ni moaa_mn
_hb[h]_g_hnm ni nb_ ch]c^_hn g[h[a_g_hn
msmn_g [h^ b[t[l^ l_fc_` i` Jiha Miha.m li[^
h_nqile2 n[echa chni []]iohn ip_lm_[m
_g_la_h]s nl[hmjiln ]i3il^ch[ncih msmn_gm4

9498

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

}-~ <PUHSPDN FQ*QSGLPDULQP UQ HYRHGLUH LOOHGLDUH
SHOHGLDN XQSMT

+ Ghmol_ ]f_[l ^_fch_[ncih i` l_mjihmc\cfcnc_m
[gihamn Iip_lhg_hn ^_j[lng_hnm \s m_nncha
ion nb_cl lif_m [h^ l_mjihmc\cfcnc_mA

:48=3:48>

}.~ 8QPJHTULQP SHNLHI OHDTVSHT

, T_pc_q [h^ cgjlip_ ch`l[mnlo]nol_

+ T_pc_q nb_ [^_ko[]s i` l_fc_` li[^mA

+ Kh]iljil[n_ h_nqile ]ihh_]ncpcns [h^ l_fc[\cfcns
]ih]_jnm ch jf[hhcha [h^ ]ihmnlo]ncha Jiha
Miha li[^ h_nqilem ni _hmol_ nb[n nb_ `onol_
li[^ h_nqile qcff \_ l_mcmn[hn ni chn_lh[f [h^
_rn_lh[f ^cmnol\[h]_m [h^ _p_hnm2 mo]b [m `fii^m2
m_p_l_ q_[nb_l2 f[h^mfc^_m il nl[``c] []]c^_hnmA

+ Ghb[h]_ nb_ l[cfq[s h_nqile \s chnli^o]cha gil_
l[cfq[sm mo]b [m nb_ Ub[nch ni E_hnl[f NcheA

+ Rlipc^_ _g_la_h]s ij_hcham [n ]_hnl[f ^cpc^_lm
[n chn_lgcnn_hn fi][ncihm i` g[dil li[^m `il
cgjf_g_hn[ncih i` ]ihnl[3`fiq [ll[ha_g_hnA [h^

+ Grj_^cn_ nb_ l_h_q[f [h^ g[chn_h[h]_ i` ol\[h
`[]cfcnc_m mo]b [m q[n_l jcj_m4

Pin_ :

;49<3;49=

;49<3;49=

;498

Pin_ : Vbcm moaa_mncih qcff \_ `ilq[l^_^ ni qilem ^_j[lng_hn `il ]ihmc^_l[ncih4Pin_ 9 Vbcm cm nb_ ]oll_hn [ll[ha_g_hn `il g[dil jf[hh_^ _p_hnm nb[n b[p_ mo\mn[hnc[f nl[``c] cgj[]n4

;49<3;49=



3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y

UXT UXU

, Unl_hanb_h nb_ mnlo]nol_ i` Gg_la_h]s Vl[hmjiln
Eiil^ch[ncih E_hnl_ /GVEE0

+ Wjal[^_ GVEE ni [ Vl[hmjiln Elcmcm O[h[a_g_hn
E_hnl_2 qbc]b cm f_^ \s [ m_hcil Iip_lhg_hn
i``c]c[f [n U_]l_n[ls il [n f_[mn R_lg[h_hn
U_]l_n[ls f_p_f2 qcnb nb_ [onbilcns ni _hmol_ nb[n
jligjn []ncihm [l_ n[e_h [n nb_ ncg_ i` ]lcmcmA

+ F_`ch_ nb_ ^onc_m i` GVEE [h^ _hmol_ nb[n nb_
Eiggcmmcih_l `il Vl[hmjiln il nb_ Q``c]_l3ch3
]b[la_ ][h _``_]ncp_fs l_[]n [h^ acp_ ^cl_]ncihm
`lig GVEE ni l_f_p[hn l_]ip_ls [a_hnmA [h^

+ Uoaa_mn ni [mmcah l_jl_m_hn[ncp_m `lig g[dil
jo\fc] nl[hmjiln ]igj[hc_m ni GVEE4

949=394:6

947:2 949<394:6

Pin_ 9

, Eih^o]n ip_lm_[m l_m_[l]b

+ Khpcn_ ohcp_lmcnc_m il ]ihmofn[hnm ni moaa_mn
_hb[h]_g_hnm ni nb_ ch]c^_hn g[h[a_g_hn
msmn_g [h^ b[t[l^ l_fc_` i` Jiha Miha.m li[^
h_nqile2 n[echa chni []]iohn ip_lm_[m
_g_la_h]s nl[hmjiln ]i3il^ch[ncih msmn_gm4

9498

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

}-~ <PUHSPDN FQ*QSGLPDULQP UQ HYRHGLUH LOOHGLDUH
SHOHGLDN XQSMT

+ Ghmol_ ]f_[l ^_fch_[ncih i` l_mjihmc\cfcnc_m
[gihamn Iip_lhg_hn ^_j[lng_hnm \s m_nncha
ion nb_cl lif_m [h^ l_mjihmc\cfcnc_mA

:48=3:48>

}.~ 8QPJHTULQP SHNLHI OHDTVSHT

, T_pc_q [h^ cgjlip_ ch`l[mnlo]nol_

+ T_pc_q nb_ [^_ko[]s i` l_fc_` li[^mA

+ Kh]iljil[n_ h_nqile ]ihh_]ncpcns [h^ l_fc[\cfcns
]ih]_jnm ch jf[hhcha [h^ ]ihmnlo]ncha Jiha
Miha li[^ h_nqilem ni _hmol_ nb[n nb_ `onol_
li[^ h_nqile qcff \_ l_mcmn[hn ni chn_lh[f [h^
_rn_lh[f ^cmnol\[h]_m [h^ _p_hnm2 mo]b [m `fii^m2
m_p_l_ q_[nb_l2 f[h^mfc^_m il nl[``c] []]c^_hnmA

+ Ghb[h]_ nb_ l[cfq[s h_nqile \s chnli^o]cha gil_
l[cfq[sm mo]b [m nb_ Ub[nch ni E_hnl[f NcheA

+ Rlipc^_ _g_la_h]s ij_hcham [n ]_hnl[f ^cpc^_lm
[n chn_lgcnn_hn fi][ncihm i` g[dil li[^m `il
cgjf_g_hn[ncih i` ]ihnl[3`fiq [ll[ha_g_hnA [h^

+ Grj_^cn_ nb_ l_h_q[f [h^ g[chn_h[h]_ i` ol\[h
`[]cfcnc_m mo]b [m q[n_l jcj_m4

Pin_ :

;49<3;49=

;49<3;49=

;498

Pin_ : Vbcm moaa_mncih qcff \_ `ilq[l^_^ ni qilem ^_j[lng_hn `il ]ihmc^_l[ncih4Pin_ 9 Vbcm cm nb_ ]oll_hn [ll[ha_g_hn `il g[dil jf[hh_^ _p_hnm nb[n b[p_ mo\mn[hnc[f nl[``c] cgj[]n4

;49<3;49=



3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y

UXV UXW

, F_jfis [^_ko[n_ mn[``

+ Ghmol_ [^_ko[n_ jifc]_ i``c]_lm ih nb_ alioh^
ni ^cl_]n nl[``c] [n g[dil li[^ doh]ncihmA

;486

;48?3;496

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

}/~ 9LTTHOLPDULQP QI LPIQSODULQP UQ UKH RVENLF

<478

, Unl_hanb_h ]iggohc][ncih fchem

+ Kh`ilg g_^c[ [h^ jo\fc] nl[hmjiln ij_l[nilm \s
_g[cf2 chn_lh_n il n_f_jbih_ ][ff ni ^l[q nb_cl
[nn_hncih ni nb_ g_mm[a_2 [m nb_ ]oll_hn
]iggohc][ncih \s `[r g[s ][om_ ^_f[s ch
nl[hmgcnncha g_mm[a_m2 [h^ ][hhin [liom_ nb_
[nn_hncih i` nb_ g_^c[A

+ Kgjlip_ nb_ `l_ko_h]s i` l[^ci \li[^][mncha2
m[s [n [7;3gchon_ chn_lp[f2 qcnb oj^[n_^
g_mm[a_mA

+ U_n oj [ ]iggohc][ncih msmn_g qcnb [ff jo\fc]
nl[hmjiln ij_l[nilm /ch]fo^cha l[cfq[s2 `l[h]bcm_^
\om2 jo\fc] fcabn \om2 `_lls0 [h^ [mmi]c[ncihm
/ch]fo^cha n[rc2 h[hhs p[h [h^ ]i[]b0 ni
^cmm_gch[n_ ch`ilg[ncihA

+ Kh]fo^_ nohh_f ij_l[nilm ch nb_ gofnc3`[r fcmn ch
[^^cncih ni ]oll_hn ]iggohc][ncih ]b[hh_f pc[
^cl_]n n_f_jbih_ fch_mA

+ Uoaa_mn nl[hmjiln i``c]c[fm ni \_ gil_ jli[]ncp_
ch qilecha qcnb nb_ g_^c[2 [h^ ni mj_[e ih
l[^ci /ch \inb Ghafcmb [h^ Ebch_m_0 ni nl[hmgcn
l_[f3ncg_ _g_la_h]s ch`ilg[ncihA[h^

+ Wm_ nb_ l[^ci ]b[hh_fm i` jo\fc] nl[hmjiln
[mmi]c[ncihm `il ch`ilg[ncih ^cmm_gch[ncih4

, T_pc_q _g_la_h]s jo\fc] nl[hmjiln m_lpc]_m

+ Uomj_h^ `l[h]bcm_^ \om m_lpc]_m [n nb_ n_lgch[fm
ni nb_ [``_]n_^ [l_[A

+ T_ko_mn \om ^lcp_lm ni mecj \om mnijm ^olcha
_g_la_h]c_mA [h^

+ Qj_l[n_ mj_]c[f \om m_lpc]_m ih ^cp_ln_^ lion_m
ni `_lls j[mm_ha_lm `lig ]iha_mn_^ [l_[m4

;48?3;496

;48?3;496

, F_p_fij _g_la_h]s jf[h

+ Cpic^ _g_la_h]s p_bc]f_m \_cha nl[jj_^ ch
b_[pcfs ]iha_mn_^ nl[``c]A

+ Hilgof[n_ [ l_acih[f nl[``c] ^cp_lmcih jf[h `il
om_ ^olcha _g_la_h]c_m qcnb m]_h[lci i` gofncjf_
`[cfol_m ch nb_ h_nqile qcnb l_fc_` lion_chamA

+ T_fc_` ]iha_mncih koc]efs \s Rifc]_ ih mcn_ \_`il_
nl[``c] ko_o_m [l_ `ilg_^A

+ Eih^o] n ^_\ l c _ ` c h a m n i oj^[ n _
\ol_[or5^_j[lng_hnm ih _g_la_h]s nl[hmjiln
[ll[ha_g_hnm4

+ Rlipc^_ \_nn_l mcah[a_ `il nl[``c] ^cp_lmcih4

;486

;486

;486

;487

<477/[0

<477/d0

<478

<4:3<4<

;499

<477/b0



3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y

UXV UXW

, F_jfis [^_ko[n_ mn[``

+ Ghmol_ [^_ko[n_ jifc]_ i``c]_lm ih nb_ alioh^
ni ^cl_]n nl[``c] [n g[dil li[^ doh]ncihmA

;486

;48?3;496

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

}/~ 9LTTHOLPDULQP QI LPIQSODULQP UQ UKH RVENLF

<478

, Unl_hanb_h ]iggohc][ncih fchem

+ Kh`ilg g_^c[ [h^ jo\fc] nl[hmjiln ij_l[nilm \s
_g[cf2 chn_lh_n il n_f_jbih_ ][ff ni ^l[q nb_cl
[nn_hncih ni nb_ g_mm[a_2 [m nb_ ]oll_hn
]iggohc][ncih \s `[r g[s ][om_ ^_f[s ch
nl[hmgcnncha g_mm[a_m2 [h^ ][hhin [liom_ nb_
[nn_hncih i` nb_ g_^c[A

+ Kgjlip_ nb_ `l_ko_h]s i` l[^ci \li[^][mncha2
m[s [n [7;3gchon_ chn_lp[f2 qcnb oj^[n_^
g_mm[a_mA

+ U_n oj [ ]iggohc][ncih msmn_g qcnb [ff jo\fc]
nl[hmjiln ij_l[nilm /ch]fo^cha l[cfq[s2 `l[h]bcm_^
\om2 jo\fc] fcabn \om2 `_lls0 [h^ [mmi]c[ncihm
/ch]fo^cha n[rc2 h[hhs p[h [h^ ]i[]b0 ni
^cmm_gch[n_ ch`ilg[ncihA

+ Kh]fo^_ nohh_f ij_l[nilm ch nb_ gofnc3`[r fcmn ch
[^^cncih ni ]oll_hn ]iggohc][ncih ]b[hh_f pc[
^cl_]n n_f_jbih_ fch_mA

+ Uoaa_mn nl[hmjiln i``c]c[fm ni \_ gil_ jli[]ncp_
ch qilecha qcnb nb_ g_^c[2 [h^ ni mj_[e ih
l[^ci /ch \inb Ghafcmb [h^ Ebch_m_0 ni nl[hmgcn
l_[f3ncg_ _g_la_h]s ch`ilg[ncihA[h^

+ Wm_ nb_ l[^ci ]b[hh_fm i` jo\fc] nl[hmjiln
[mmi]c[ncihm `il ch`ilg[ncih ^cmm_gch[ncih4

, T_pc_q _g_la_h]s jo\fc] nl[hmjiln m_lpc]_m

+ Uomj_h^ `l[h]bcm_^ \om m_lpc]_m [n nb_ n_lgch[fm
ni nb_ [``_]n_^ [l_[A

+ T_ko_mn \om ^lcp_lm ni mecj \om mnijm ^olcha
_g_la_h]c_mA [h^

+ Qj_l[n_ mj_]c[f \om m_lpc]_m ih ^cp_ln_^ lion_m
ni `_lls j[mm_ha_lm `lig ]iha_mn_^ [l_[m4

;48?3;496

;48?3;496

, F_p_fij _g_la_h]s jf[h

+ Cpic^ _g_la_h]s p_bc]f_m \_cha nl[jj_^ ch
b_[pcfs ]iha_mn_^ nl[``c]A

+ Hilgof[n_ [ l_acih[f nl[``c] ^cp_lmcih jf[h `il
om_ ^olcha _g_la_h]c_m qcnb m]_h[lci i` gofncjf_
`[cfol_m ch nb_ h_nqile qcnb l_fc_` lion_chamA

+ T_fc_` ]iha_mncih koc]efs \s Rifc]_ ih mcn_ \_`il_
nl[``c] ko_o_m [l_ `ilg_^A

+ Eih^o] n ^_\ l c _ ` c h a m n i oj^[ n _
\ol_[or5^_j[lng_hnm ih _g_la_h]s nl[hmjiln
[ll[ha_g_hnm4

+ Rlipc^_ \_nn_l mcah[a_ `il nl[``c] ^cp_lmcih4

;486

;486

;486

;487

<477/[0

<477/d0

<478

<4:3<4<

;499

<477/b0



3VVLTKP^ ;;; C[SSHX_ UM A[IRPJ FPL]Y

UXX UXY

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

T_mjihm_m
/l_f_p[hn j[l[al[jb
hog\_l0

, Eihn_hn i` ch`ilg[ncih ^cmm_gch[n_^ \s VF

+ F_p_fij [ nbl__3nc_l [f_ln msmn_g `il _g_la_h]s
g_mm[a_mA

+ Kgjlip_ nb_ mo\mn[h]_ i` nb_ g_mm[a_ ni ^l[q
g_^c[.m [nn_hncih ni nb_ ch]c^_hnA [h^

+ Kh]fo^_ ch nb_ g_mm[a_ nb_ ch]c^_hn mjin2
[``_]n_^ [h^ l_fc_` lion_m [h^ [fn_lh[ncp_ jo\fc]
nl[hmjiln m_lpc]_m2 ^cp_lmcih jf[hm2 _rj_]n_^
l_]ip_ls ncg_2 [h^ nl[``c] ko_o_ [h^ ^_f[s _n]4

<47>

<47=

<47=

, Kh]l_[m_ [h^ _hb[h]_ nb_ ]b[hh_fm `il ^cmm_gch[ncha
nl[``c] ch`ilg[ncih

+ T_pc_q Vl[hmjiln Kh`ilg[ncih Usmn_g ni cgjlip_
ch`ilg[ncih ^cmm_gch[ncih [n lcabn ncg_A

+ Grjfil_ inb_l `ilgm i` gi\cf_ g_mm[acha [f_lnm
inb_l nb[h nb_ gimn jijof[l `ilg[n i` Ubiln
O_mm[acha U_lpc]_2 qb_l_ om_lm ][h jli[]ncp_fs
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H[ff_h U][``if^cha Kh]c^_hn

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn
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Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

789?

78:7

78:;

78:>
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l_]_cp_^ l_jiln i` nb_
ch]c^_hn

B Rifc]_ [llcp_^ [n m]_h_
[h^ `ilgof[n_^ nl[``c]
^cp_lmcih jf[hm `il nb_
]fimol_ i` hilnb\ioh^
/P5D0 nl[``c] i` Y[n_lfii
Ti[^

B T[^ci V_f_pcmcih Jiha
Miha /TVJM0 ch`ilg_^
Vl[hmjiln F_j[lng_hn
/VF0 i` nb_ ch]c^_hn

B Hcr_^ Oi^_ Gg_la_h]s
Vl[hmjiln Eiil^ch[ncih
E_hnl_ /GVEE0 []ncp[n_^4

B VF ch`ilg_^ nb_
`l[h]bcm_^ \om
]igj[hc_m2 ij_l[nilm i`
Ncih Ti]e Vohh_f /NTV0
[h^Elimm3J[l\iol Vohh_f
/EJV0 [h^ Khn_al[n_^
E[ff E_hnl_ /KEE0 i` nb_
ch]c^_hn

B Rifc]_ ,???, binfch_
l_]_cp_^ l_jiln i` nb_
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B Rifc]_ [llcp_^ [n
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B Rifc]_ ,???, binfch_
l_]_cp_^ l_jiln i` nb_
ch]c^_hn

B Rifc]_ [llcp_^ [n
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+ Ron oj _f_]nlihc] hinc]_m [n \om mnijm [h^
mbijjcha g[ffmA

+ Cf_ln nb_ g_^c[ nblioab nb_ Kh`ilg[ncih U_lpc]_m
F_j[lng_hnA

+ U_n oj [ g_^c[ ]_hn_l qb_h GVEE cm []ncp[n_^A

+ U_n oj [ nl[``c] h_qm ]b[hh_f oh^_l nb_ T[^ci
V_f_pcmcih Jiha MihaA

+ Rlipc^_ _g_la_h]s n_f_jbih_ binfch_ `il jo\fc]
_hkoclsA [h^

+ Rlipc^_ ^cl_]n l_jilnm ni l[^ci mn[ncihm qcnb nb_
[_lc[f pc_qA
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+ Gr[gch_ nb_ l_[mihm qbs nb_ g_]b[hcmg i`
]lcmcm g[h[a_g_hn ^c^ hin qile ih ? O[sA

+ T_pc_q nb_ l_[mihm `il f[n_ [llcp[f i` mn[`` `lig
l_]ip_ls [a_h]c_mA

+ Gr[gch_ nb_ l_[mihm qbs nb_l_ cm hi koc]e
l_g_^s ni l_gip_ nb_ `[ff_h m][``if^cha [n nb_
mc^_ ch U[h Ri MihaA

+ Ghb[h]_ nb_ Jiha Miha Q\m_lp[nils i` cnm
[f_lnh_mm ih [llcp[f i` aomn qch^A [h^

+ Eihmc^_l [ fc]_h]_ \c^^cha m]b_g_ ni [^^l_mm
nl[``c] jli\f_g4
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qc^_ nl[``c] cgj[]n4

Pin_ < Vb_ moaa_mncihm qcff \_ `ilq[l^_^ ni l_f_p[hn ^_j[lng_hnm `il ]ihmc^_l[ncih4
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Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm
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796>
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B VF l_jfc_^ ni TVJM

B EJV q[m l_ko_mn_^ ni
\li[^][mn nb_ g_mm[a_
ih ch]c^_hn [h^ [^pcm_
ginilcmn ni om_
[fn_lh[ncp_ lion_m ni
Ub[ Vch4

B VF ][ff_^ Eigg_l]c[f
T[^ci /ET0

B VF cmmo_^ nb_ 7mn jl_mm
l_f_[m_

B Rifc]_ Ro\fc] T_f[ncihm
Dl[h]b /RRTD0 ch`ilg_^
l[^ci mn[ncihm i` nb_
li[^ ]fimol_

B VF l_jfc_^ ni TVJM
B Rifc]_ ch`ilg_^ VF i`

nb_ ^_n[cfm i` nb_
ch]c^_hn

B HUF ch`ilg_^ nb[n cnm
i``c]_lm q_l_ ih mcn_

B EJV ]ih`clg_^ nb[n
nb_s b[^ \li[^][mn nb_
ch]c^_hn ih Y[n_lfii
Ti[^ ch EJV4

B TVJM nl[``c] h_qm
B ET nl[``c] h_qm
B Rifc]_ ch`ilg_^ KEE i`

nb_ ch]c^_hn [h^
l_ko_mn_^ i``c]_lm i`
Jcabq[sm F_j[lng_hn
/JsF0 ni m]_h_ nblioab
KEE4

78;<
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7968

7976

B Hcl_ U_lpc]_m
F_j[lng_hn /HUF0
l_]_cp_^ [ ][ff ih
nb_ ch]c^_hn

B RRTD ch`ilg_^ l[^ci
mn[ncihm i` nb_ li[^
]fimol_

B HUF [llcp_^ [n m]_h_

B HUF i\m_lp_^ nb[n
m][``if^cha `_ff ih
nij i` nb_ l_[l
jilncih i` [ ^io\f_3
^_]e_l4 Pi ][mo[fns
chpifp_^4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm
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B NTV ch`ilg_^ nb[n cnm
mionb\ioh^ /U5D0 no\_
q[m chn_lgcnn_hnfs ]fim_^

B KEE ch`ilg_^ JsF i``c]_l
i` Rifc]_.m l_ko_mn4

B JsF chmnlo]n_^ nb_ n_lg
]ihnl[]nil ni gi\cfcm_
f[\iol [h^ _kocjg_hn
`il _g_la_h]s
]f_[l[h]_ qile

B HUF ch`ilg_^ nb[n cnm
_kocjg_hn ]iof^ hin ]on
nb_ nl__4 Vb_ mcn_ q[m
b[h^_^ ip_l ni nb_ jifc]_4

B VF fc[cm_^ qcnb MOD ih nb_
\om ^cp_lmcih jf[h `il
Y[n_lfii Ti[^ ]fimol_4

B Rifc]_ hinc`c_^ KEE ni
]ihn[]n nb_ N_cmol_ [h^
Eofnol[f U_lpc]_m
F_j[lng_hn /NEUF0

B Rifc]_ ]fim_^ nbl__
q_mn\ioh^ /Y5D0 f[h_m
[h^ cgjf_g_hn_^ li[^
^cp_lmcih jf[hm

B RRTD [^pcm_^ginilcmnm
i` nb_ li[^ ]fimol_
nblioab l[^ci mn[ncihm4

B Miqfiih Oinil Dom
/MOD0 ch`ilg_^ VF i`
nb_ ch]c^_hn

B HUF [llcp_^ [n m]_h_
B Rifc]_ cgjf_g_hn_^

li[^ ^cp_lmcih4
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B RRTD [^pcm_^ ginilcmnm
i` nb_ \fi]e[a_
nblioab l[^ci mn[ncihm

B Rifc]_ ch`ilg_^ \om
ij_l[nilm i` nb_ li[^
^cp_lmcih [h^
l_ko_mn_^ \om
moj_lpcmilm ni l_h^_l
[mmcmn[h]_ `il \om
lion_ ^cp_lmcih

B Rifc]_ ]fim_^ [ff
_[mn\ioh^ /G5D0 f[h_m
[h^ cgjf_g_hn_^
li[^ ^cp_lmcih4 Cff G5D
nl[``c] i` Rlch]_
G^q[l^ Ti[^ G[mn
/RGTG0 q[m ^cp_ln_^ ni
Ebic Joha Ti[^4

B MOD ch`ilg_^ VF i`
nb_ ch]c^_hn

B Rifc]_ ch`ilg_^ VF i`
nb_ ch]c^_hn4
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q_mn\ioh^ /Y5D0 f[h_m
[h^ cgjf_g_hn_^ li[^
^cp_lmcih jf[hm

B RRTD [^pcm_^ginilcmnm
i` nb_ li[^ ]fimol_
nblioab l[^ci mn[ncihm4

B Miqfiih Oinil Dom
/MOD0 ch`ilg_^ VF i`
nb_ ch]c^_hn

B HUF [llcp_^ [n m]_h_
B Rifc]_ cgjf_g_hn_^

li[^ ^cp_lmcih4

7977
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B RRTD [^pcm_^ ginilcmnm
i` nb_ \fi]e[a_
nblioab l[^ci mn[ncihm

B Rifc]_ ch`ilg_^ \om
ij_l[nilm i` nb_ li[^
^cp_lmcih [h^
l_ko_mn_^ \om
moj_lpcmilm ni l_h^_l
[mmcmn[h]_ `il \om
lion_ ^cp_lmcih

B Rifc]_ ]fim_^ [ff
_[mn\ioh^ /G5D0 f[h_m
[h^ cgjf_g_hn_^
li[^ ^cp_lmcih4 Cff G5D
nl[``c] i` Rlch]_
G^q[l^ Ti[^ G[mn
/RGTG0 q[m ^cp_ln_^ ni
Ebic Joha Ti[^4

B MOD ch`ilg_^ VF i`
nb_ ch]c^_hn

B Rifc]_ ch`ilg_^ VF i`
nb_ ch]c^_hn4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UYT UYU

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn
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B JsF [llcp_^ [n m]_h_4

B NEUF l_]_cp_^ [
n_f_jbih_ ][ff `lig KEE
`il [mmcmn[h]_ ni ]on [
f[la_ `[ff_h nl__

B VF cmmo_^ nb_ 8h^ jl_mm
l_f_[m_

B Hii^ [h^ Ghpclihg_hn[f
Jsac_h_ F_j[lng_hn
/HGJF0 q[m l_ko_mn_^ \s
Rifc]_ ni ]f_[h oj nb_
[l_[ qcnb `[ff_h nl__m ch
Y[n_lfii Ti[^4

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^ l_ko_mn_^
nb_g ni \li[^][mn
ch`ilg[ncih ih m_lciom
]iha_mncih ch p[lciom
fi][ncihm i` Miqfiih4

B VF cmmo_^ nb_ 7mn jl_mm
l_f_[m_

B Rifc]_ ]fim_^ [ff Y5D
f[h_m4

B RRTD [^pcm_^
ginilcmnm i` nb_ nl[``c]
^cp_lmcih
[ll[ha_g_hn nblioab
l[^ci mn[ncihm4

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^
l_ko_mn_^ nb_g ni
\li[^][mn
ch`ilg[ncih ih m_lciom
]iha_mncih ch p[lciom
fi][ncihm i` Miqfiih4
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B P_q Yilf^ Hclmn Dom
/PYHD0 l_jiln_^ nb[n
[ =?<E \om q[m bcn \s
nb_ `[ff_h m][``if^cha
\on hi j[mm_ha_lm
q_l_ chdol_^

B Dom ]igj[hc_m q_l_
ch`ilg_^ i` nb_
ch]c^_hn

B VF cmmo_^ nb_ 7mn jl_mm
l_f_[m_

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^
l_ko_mn_^ nb_g ni
\li[^][mn
ch`ilg[ncih ih m_lciom
]iha_mncih ch p[lciom
fi][ncihm i` Miqfiih4

B HUF ]ih`clg_^ hi
][mo[fns4

B Rifc]_ l_ko_mn_^
Cl_[ Vl[``c] Eihnlif
E_hnl_ i` VF ni [^domn
nb_ nl[``c] fcabn
m_ko_h]_ i` [ff nl[``c]
fcabnm qcnbch U[h Ri
Miha [l_[ ni [ffiq
gil_ al__h jb[m_4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0
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79:=
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B JsF [h^ [
l_jl_m_hn[ncp_ i` cnm n_lg
]ihnl[]nil Ebco Jcha
[llcp_^ [n nb_ ch]c^_hn
mcn_4

B Rifc]_ q[m ]onncha nb_
nl__ \l[h]b_m qcnb [
]b[ch m[q [n U5D
][llc[a_q[s4

B NEUF moj_lpcmils mn[``
[llcp_^ ih mcn_ ni
_r[gch_ nb_ mcno[ncih4

B JsF mn[`` dich_^ Rifc]_ ni
gip_ nb_ nl__ \l[h]b_m
`lig ][llc[a_q[s ni
[^d[]_hn `iinq[s ohncf
f[\iol_l i` Ebco Jcha
[llcp_^4

B VF [nn_gjn_^ ni ]ihn[]n
NEUF `il [mmcmn[h]_ ch
nl__ ]onncha \on ch p[ch4

B Eiggcmmcih_l `il
Vl[hmjiln /E `il V0 [f_ln_^
Fcl_]nil i` N_cmol_ [h^
Eofnol[f U_lpc]_m ni nb_
ch]c^_hn [h^ l_ko_mn_^
[mmcmn[h]_4

B N[\iol_lm i` Ebco Jcha
[llcp_^ qcnb nqi fillc_m
[h^ [ ]b[ch m[q [h^
]igg_h]_^ ni ]on [h^
]f_[l nb_ nl__ \l[h]b_m
[q[s `lig U5D
][llc[a_q[s4

B JsF chmnlo]n_^ Ebco Jcha
ni jlipc^_ nqi al[\
fillc_m [h^ ih_ b_[ps
^ons ]l[h_ fills [h^
l_ko_mn_^ _m]iln `lig
Rifc]_

B VF _hkocl_^ [\ion nb_
l_ij_hcha ncg_ i`
Y[n_lfii Ti[^4 Rifc]_
l_jfc_^ nb[n nb_s nlc_^ ni
]ihn[]n NEUF\on ch p[ch4
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B VF cmmo_^ nb_ 8h^ jl_mm
l_f_[m_

B Hii^ [h^ Ghpclihg_hn[f
Jsac_h_ F_j[lng_hn
/HGJF0 q[m l_ko_mn_^ \s
Rifc]_ ni ]f_[h oj nb_
[l_[ qcnb `[ff_h nl__m ch
Y[n_lfii Ti[^4

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^ l_ko_mn_^
nb_g ni \li[^][mn
ch`ilg[ncih ih m_lciom
]iha_mncih ch p[lciom
fi][ncihm i` Miqfiih4

B VF cmmo_^ nb_ 7mn jl_mm
l_f_[m_

B Rifc]_ ]fim_^ [ff Y5D
f[h_m4

B RRTD [^pcm_^
ginilcmnm i` nb_ nl[``c]
^cp_lmcih
[ll[ha_g_hn nblioab
l[^ci mn[ncihm4

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^
l_ko_mn_^ nb_g ni
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B P_q Yilf^ Hclmn Dom
/PYHD0 l_jiln_^ nb[n
[ =?<E \om q[m bcn \s
nb_ `[ff_h m][``if^cha
\on hi j[mm_ha_lm
q_l_ chdol_^

B Dom ]igj[hc_m q_l_
ch`ilg_^ i` nb_
ch]c^_hn

B VF cmmo_^ nb_ 7mn jl_mm
l_f_[m_

B VF ch`ilg_^ nohh_f
ij_l[nilm i` nb_ nbl__
ch]c^_hnm [h^
l_ko_mn_^ nb_g ni
\li[^][mn
ch`ilg[ncih ih m_lciom
]iha_mncih ch p[lciom
fi][ncihm i` Miqfiih4
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][mo[fns4

B Rifc]_ l_ko_mn_^
Cl_[ Vl[``c] Eihnlif
E_hnl_ i` VF ni [^domn
nb_ nl[``c] fcabn
m_ko_h]_ i` [ff nl[``c]
fcabnm qcnbch U[h Ri
Miha [l_[ ni [ffiq
gil_ al__h jb[m_4
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B JsF [h^ [
l_jl_m_hn[ncp_ i` cnm n_lg
]ihnl[]nil Ebco Jcha
[llcp_^ [n nb_ ch]c^_hn
mcn_4

B Rifc]_ q[m ]onncha nb_
nl__ \l[h]b_m qcnb [
]b[ch m[q [n U5D
][llc[a_q[s4

B NEUF moj_lpcmils mn[``
[llcp_^ ih mcn_ ni
_r[gch_ nb_ mcno[ncih4

B JsF mn[`` dich_^ Rifc]_ ni
gip_ nb_ nl__ \l[h]b_m
`lig ][llc[a_q[s ni
[^d[]_hn `iinq[s ohncf
f[\iol_l i` Ebco Jcha
[llcp_^4

B VF [nn_gjn_^ ni ]ihn[]n
NEUF `il [mmcmn[h]_ ch
nl__ ]onncha \on ch p[ch4

B Eiggcmmcih_l `il
Vl[hmjiln /E `il V0 [f_ln_^
Fcl_]nil i` N_cmol_ [h^
Eofnol[f U_lpc]_m ni nb_
ch]c^_hn [h^ l_ko_mn_^
[mmcmn[h]_4

B N[\iol_lm i` Ebco Jcha
[llcp_^ qcnb nqi fillc_m
[h^ [ ]b[ch m[q [h^
]igg_h]_^ ni ]on [h^
]f_[l nb_ nl__ \l[h]b_m
[q[s `lig U5D
][llc[a_q[s4

B JsF chmnlo]n_^ Ebco Jcha
ni jlipc^_ nqi al[\
fillc_m [h^ ih_ b_[ps
^ons ]l[h_ fills [h^
l_ko_mn_^ _m]iln `lig
Rifc]_

B VF _hkocl_^ [\ion nb_
l_ij_hcha ncg_ i`
Y[n_lfii Ti[^4 Rifc]_
l_jfc_^ nb[n nb_s nlc_^ ni
]ihn[]n NEUF\on ch p[ch4
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Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
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Rlch]_ G^q[l^ Ti[^ G[mn
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B VF ch`ilg_^ METE [h^
OVTE i` nb_ nbl__
ch]c^_hnm4 VF l_ko_mn_^
nb_g ni ]fim_fs gihcnil
nb_ mcno[ncih _mj_]c[ffs [n
nb_ Miqfiih Viha
Khn_l]b[ha_ Un[ncih4

B VF [jj_[f_^ ni METE ni
\li[^][mn nb_ ch]c^_hnm
[h^ [^pcm_^ nb_
j[mm_ha_lm ni om_ l[cf4

B E `il V ch`ilg_^ Fcl_]nil
i` Jcabq[sm i` nb_
ch]c^_hn [h^ l_ko_mn_^
[mmcmn[h]_4

B NEUF l_nolh_^ ][ff mn[ncha
nb[n cnm mn[`` q_l_ ih nb_
q[s ni nb_ m]_h_ `il
`iffiq3oj4 Uig_ mn[``
q_l_ ih mcn_4

B VF l_ko_mn_^ TVJM2 ET [h^
O_nli Dli[^][mn /O_nli0
ni l_jiln nb_ ch]c^_hn i`
]iff[jm_ nl__ [n Y[n_lfii
Ti[^4

B VF [f_ln_^ KEE ^ons
g[h[a_l ni n[e_ hin_ i`
nl[``c] [^pc]_ \s `[r4

B Rifc]_ ]ihn[]n_^
Gg_la_h]s Vl__ Eonncha
V_[g i` NEUF [a[ch4

B VF []ncp[n_^ GVEE5M4
B Rifc]_ ch`ilg_^ VF nb[n nb_

]ih]_lh_^ i``c]_ ^ons
i``c]_l i` JsF q[m
]ihn[]n_^4 J_ b[^
ch`ilg_^ nb_cl ion^iil
n_[g `il ola_hn []ncih4

B VF ch`ilg_^ METE
[h^ OVTE i` nb_ nbl__
ch]c^_hnm4 VF
l_ko_mn_^ nb_g ni
]fim_fs gihcnil nb_
mcno[ncih _mj_]c[ffs [n
nb_ Miqfiih Viha
Khn_l]b[ha_ Un[ncih4

B VF [jj_[f_^ ni METE ni
\li[^][mn nb_ ch]c^_hnm
[h^ [^pcm_^ nb_
j[mm_ha_lm ni om_ l[cf4

B RRTD [^pcm_^ ginilcmnm
i` nb_ li[^ ]fimol_m
nblioab l[^ci mn[ncihm4

B VF [f_ln_^ KEE ^ons
g[h[a_l ni n[e_ hin_
i` nl[``c] [^pc]_ \s
`[r4

B DF q[m ch`ilg_^ i`
nb_ ch]c^_hn \s nb_
Rifc]_4

B VF []ncp[n_^
GVEE5Miqfiih
/GVEE5M04
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B VF ch`ilg_^ METE
[h^ OVTE i` nb_
nbl__ ch]c^_hnm4 VF
l_ko_mn_^ nb_g ni
]fim_fs gihcnil nb_
mcno[ncih _mj_]c[ffs [n
nb_ Miqfiih Viha
Khn_l]b[ha_ Un[ncih4

B VF [jj_[f_^ ni METE
ni \li[^][mn nb_
ch]c^_hnm [h^ [^pcm_^
nb_ j[mm_ha_lm ni om_
l[cf4

B Rifc]_ l_ij_h_^ nb_
:nb f[h_4

B VF [f_ln_^ KEE ^ons
g[h[a_l ni n[e_ hin_
i` nl[``c] [^pc]_ \s
`[r4

B RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` nb_ :nb
f[h_ nblioab l[^ci
mn[ncihm4

B VF []ncp[n_^ GVEE5M4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7:6=

7:763
7:7<
7:77

7:79

7:7:

7:7;

7:88

7:8>

B MOD ^cmjf[s_^ nl[``c]
]iha_mncih ch`ilg[ncih
ih NGF [n \om n_lgch[fm

B NEUF.m Gg_la_h]s Vl__
Eonncha V_[g [llcp_^

B VF cmmo_^ nb_ 9l^ jl_mm
l_f_[m_4

B VF l_ko_mn_^ TVJM ni
_hb[h]_ \li[^][mncha
i` nb_ li[^ ]fimol_ [n
Y[n_lfii Ti[^4

B MOD ]ih`clg_^ nb[n
ch`ilg[ncih ih li[^ ]fimol_
i` Y[n_lfii Ti[^ b[^
\__h ^cmjf[s_^ ih NGF
j[h_fm ch \om n_lgch[fm4

B MOD ch`ilg_^ VF i` nb_
fcmn i` \om lion_m [``_]n_^
\s nb_ nbl__ ch]c^_hnm4

B VF l_ko_mn_^ VEV ni
[^pcm_ ginilcmnm ni j[s
[nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4

B HGJF mn[`` [llcp_^ [n
m]_h_4 Rifc]_ l_ko_mn_^
`il [ mnl__n q[mbcha
p_bc]f_ ni ]f_[l nb_
][llc[a_q[s4

B MOD ^cmjf[s_^ nl[``c]
]iha_mncih
ch`ilg[ncih ih NGF [n
\om n_lgch[fm

B MOD ch`ilg_^ VF i`
nb_ fcmn i` \om lion_m
[``_]n_^ \s nb_ nbl__
ch]c^_hnm4

B Rifc]_ fi][n_^ nb_
iqh_l [h^ ]ihnl[]nil
i` nb_ m][``if^cha
qilem

B VF cmmo_^ 8h^ jl_mm
l_f_[m_

B VF l_ko_mn_^ V[n_.m
E[clh Vohh_f /VEV0 ni
[^pcm_ ginilcmnm ni
j[s [nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4
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B MOD ^cmjf[s_^ nl[``c]
]iha_mncih
ch`ilg[ncih ih NGF [n
\om n_lgch[fm

B Rifc]_ ]fim_^ nb_ :nb

f[h_ [a[ch
B RRTD [^pcm_^

ginilcmnm i` nb_ `off
]fimol_ [n RGTG
nblioab l[^ci mn[ncihm4

B MOD ch`ilg_^ VF i`
nb_ fcmn i` \om lion_m
[``_]n_^ \s nb_ nbl__
ch]c^_hnm4

B VF ch`ilg_^ JsF i`
nb_ ch]c^_hn4

B C g_g\_l i` nb_
jo\fc] l_jiln_^ nb_
ch]c^_hn ni nb_ Rifc]_

B VF l_ko_mn_^ VEV ni
[^pcm_ ginilcmnm ni
j[s [nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4
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g[h[a_l ni n[e_ hin_ i`
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B VF [f_ln_^ KEE ^ons
g[h[a_l ni n[e_ hin_
i` nl[``c] [^pc]_ \s
`[r4

B DF q[m ch`ilg_^ i`
nb_ ch]c^_hn \s nb_
Rifc]_4

B VF []ncp[n_^
GVEE5Miqfiih
/GVEE5M04

79;:

79;;

7:66

7:6;

79;:

79;>

7:66

7:6;

B VF ch`ilg_^ METE
[h^ OVTE i` nb_
nbl__ ch]c^_hnm4 VF
l_ko_mn_^ nb_g ni
]fim_fs gihcnil nb_
mcno[ncih _mj_]c[ffs [n
nb_ Miqfiih Viha
Khn_l]b[ha_ Un[ncih4

B VF [jj_[f_^ ni METE
ni \li[^][mn nb_
ch]c^_hnm [h^ [^pcm_^
nb_ j[mm_ha_lm ni om_
l[cf4

B Rifc]_ l_ij_h_^ nb_
:nb f[h_4

B VF [f_ln_^ KEE ^ons
g[h[a_l ni n[e_ hin_
i` nl[``c] [^pc]_ \s
`[r4

B RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` nb_ :nb
f[h_ nblioab l[^ci
mn[ncihm4

B VF []ncp[n_^ GVEE5M4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7:6=

7:763
7:7<
7:77

7:79

7:7:

7:7;

7:88

7:8>

B MOD ^cmjf[s_^ nl[``c]
]iha_mncih ch`ilg[ncih
ih NGF [n \om n_lgch[fm

B NEUF.m Gg_la_h]s Vl__
Eonncha V_[g [llcp_^

B VF cmmo_^ nb_ 9l^ jl_mm
l_f_[m_4

B VF l_ko_mn_^ TVJM ni
_hb[h]_ \li[^][mncha
i` nb_ li[^ ]fimol_ [n
Y[n_lfii Ti[^4

B MOD ]ih`clg_^ nb[n
ch`ilg[ncih ih li[^ ]fimol_
i` Y[n_lfii Ti[^ b[^
\__h ^cmjf[s_^ ih NGF
j[h_fm ch \om n_lgch[fm4

B MOD ch`ilg_^ VF i` nb_
fcmn i` \om lion_m [``_]n_^
\s nb_ nbl__ ch]c^_hnm4

B VF l_ko_mn_^ VEV ni
[^pcm_ ginilcmnm ni j[s
[nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4

B HGJF mn[`` [llcp_^ [n
m]_h_4 Rifc]_ l_ko_mn_^
`il [ mnl__n q[mbcha
p_bc]f_ ni ]f_[l nb_
][llc[a_q[s4

B MOD ^cmjf[s_^ nl[``c]
]iha_mncih
ch`ilg[ncih ih NGF [n
\om n_lgch[fm

B MOD ch`ilg_^ VF i`
nb_ fcmn i` \om lion_m
[``_]n_^ \s nb_ nbl__
ch]c^_hnm4

B Rifc]_ fi][n_^ nb_
iqh_l [h^ ]ihnl[]nil
i` nb_ m][``if^cha
qilem

B VF cmmo_^ 8h^ jl_mm
l_f_[m_

B VF l_ko_mn_^ V[n_.m
E[clh Vohh_f /VEV0 ni
[^pcm_ ginilcmnm ni
j[s [nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4

7:6=

7:7;

7:7<

7:7?

7:88

7:6=

7:78

7:79

7:7;

7:7=

7:87

7:88

B MOD ^cmjf[s_^ nl[``c]
]iha_mncih
ch`ilg[ncih ih NGF [n
\om n_lgch[fm

B Rifc]_ ]fim_^ nb_ :nb

f[h_ [a[ch
B RRTD [^pcm_^

ginilcmnm i` nb_ `off
]fimol_ [n RGTG
nblioab l[^ci mn[ncihm4

B MOD ch`ilg_^ VF i`
nb_ fcmn i` \om lion_m
[``_]n_^ \s nb_ nbl__
ch]c^_hnm4

B VF ch`ilg_^ JsF i`
nb_ ch]c^_hn4

B C g_g\_l i` nb_
jo\fc] l_jiln_^ nb_
ch]c^_hn ni nb_ Rifc]_

B VF l_ko_mn_^ VEV ni
[^pcm_ ginilcmnm ni
j[s [nn_hncih ni l[^ci
[hhioh]_g_hn `il
oj^[n_^ ch`ilg[ncih4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UYX UYY

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7:96

7:9;

7:9>

7::6

7::8

B VF l_ko_mn_^ TVJM2 ET
[h^ O_nli ni l_jiln nb_
ch]c^_hn i` ]iff[jm_ nl__
[n Y[n_lfii Ti[^2 [h^
]iff[jm_ m][``if^cha [n
RGTG4

B TVJM \li[^][mn_^ nb_
nl[``c] h_qm4

B Ebco Jcha.m al[j fillc_m
[llcp_^ oh^_l Rifc]_
_m]iln [h^ dich_^
]f_[l[h]_ []ncih4

B HGJF [me_^ nb_
]ihnl[]nil ni m_h^ [
mnl__n q[mbcha p_bc]f_ [m
l_ko_mn_^ \s nb_ Rifc]_

B RRTD ola_^ ginilcmnm ni
om_ VEV chmn_[^ i`
Y[n_lfii Ti[^ nblioab
l[^ci mn[ncihm4

B Rifc]_ m[c^ nb[n NEUF
qiof^ h__^ [\ion nqi
biolm ni l_gip_ nb_ nl__4
Rifc]_ [fmi [^pcm_^ nb[n
Gg_la_h]s Vl__ Eonncha
V_[g qiof^ n[e_ oj nb_
nl__ l_gip[f qilem4

B VF ]ih`clg_^ nb[n EJV
b[^ [ll[ha_^ l[^ci
\li[^][mncha4

B TVJM \li[^][mn_^ nb_
nl[``c] h_qm4

B DF [llcp_^ [n m]_h_
[h^ ]ihn[]n_^ nb_
iqh_lm qbi [al__^
ni [jjichn [
]ihnl[]nil ni ][lls
ion nb_ l_gip[f qilem

7:96

7:9?

7:96

7:993
7:9<

7:99

7::6

B VF l_ko_mn_^ TVJM2
ET [h^ O_nli ni
l_jiln nb_ ch]c^_hn i`
]iff[jm_ nl__ [n
Y[n_lfii Ti[^2 [h^
]iff[jm_ m][``if^cha
[n RGTG4

B TVJM \li[^][mn_^
nb_ nl[``c] h_qm4

B Rifc]_ [^pcm_^ VF nb[n
G5D `off ]fimol_ q[m
cgjf_g_hn_^4 Rifc]_
_mncg[n_^ l_ij_hcha
\s 7>@664

B Rifc]_ ^cp_ln_^ mg[ff
p_bc]f_m pc[ Mcha V[c
Unl__n [h^ f[la_
p_bc]f_m pc[ Ebic
Joha Ti[^4

B Rifc]_ ch`ilg_^ DF i`
nb_ ch]c^_hn [h^
l_ko_mn_^ GOUF ni
m]_h_4

B Rifc]_ ][ff_^ KEE [h^
l_ko_mn_^ DF mn[`` ni
`iffiq oj ih nb_ RGTG
ch]c^_hn4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7::<

7::?

7:;6

7:;8

7:;9

7;66

B VF cmmo_^ nb_ :nb jl_mm
l_f_[m_

B VF ch`ilg_^ JMGC i` nb_
nbl__ ch]c^_hnm [h^ JMGC
[^pcm_^ nb[n [ff
_r[gch[ncihm q_l_ ch
m_mmcih4 Vb_l_ q[m hi
h__^ ni oj^[n_ JMGC ih
nb_ ch]c^_hn4

B VF l_ko_mn_^ TVJM2 ET
[h^ O_nli ni l_jiln nb_
ch]c^_hnm i` ]iff[jm_^
nl__ [n Y[n_lfii Ti[^
[h^ ]iff[jm_^
m][``if^cha [n RGTG [h^
[^pc]_ ih [fn_lh[ncp_
lion_m4

B JsF Ncabncha Fcpcmcih q[m
ch`ilg_^ i` nb_ mfcabnfs
ch]fch_^ mnl__n fcabncha
jif_ [n P5D `iinq[s4

B C fills qcnb 7=3nihh_
fc`ncha ]l[h_ il^_l_^ \s
Ebco Jcha [llcp_^4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_ li[^
]fimol_ [h^ m]biif \om_m
gcabn \_ ^_f[s_^4
U]biifm mbiof^ n[e_ ][l_
i` nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B Rifc]_ l_ko_mn_^ HUF ni
m_h^ [ `cl_ _hach_ ni [mmcmn
ch q[mbcha nb_ ][llc[a_q[s4

B TVJM g[ch h_qm l_jiln_^
nb_ nbl__ ch]c^_hnm4

B U5D gc^^f_ f[h_
l_ij_h_^4

B HGJF ]ihnl[]nil.m ncjj_l
fills [llcp_^ [n nb_ m]_h_4

B VF ch`ilg_^ nb_ Jiha
Miha Gr[gch[ncihm
Conbilcns /JMGC0 i` nb_
nbl__ ch]c^_hnm [h^
JMGC [^pcm_^ nb[n [ff
_r[gch[ncihm q_l_ ch
m_mmcih4 Vb_l_ q[m hi
h__^ ni oj^[n_ JMGC
ih nb_ ch]c^_hn4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_
li[^ ]fimol_ [h^
m]biif \om_m gcabn \_
^_f[s_^4 U]biifm
mbiof^ n[e_ ][l_ i`
nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B TVJM g[ch h_qm
l_jiln_^ nb_ nbl__
ch]c^_hnm4

7::?

7:;8

7:;9

7;66

7::?

7:;6

7:;8

7:;9

7;66

B VF ch`ilg_^ JMGC i`
nb_ nbl__ ch]c^_hnm
[h^ JMGC [^pcm_^
nb[n [ff _r[gch[ncihm
q_l_ ch m_mmcih4 Vb_l_
q[m hi h__^ ni
oj^[n_ JMGC ih nb_
ch]c^_hn4

B VF l_ko_mn_^ TVJM2
ET [h^ O_nli ni
l_jiln nb_ ch]c^_hnm i`
]iff[jm_^ nl__ [n
Y[n_lfii Ti[^ [h^
]iff[jm_^ m][``if^cha
[n RGTG [h^ [^pc]_
ih [fn_lh[ncp_ lion_m4

B JsF [llcp_^ [n m]_h_4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_
li[^ ]fimol_ [h^
m]biif \om_mgcabn \_
^_f[s_^4 U]biifm
mbiof^ n[e_ ][l_ i`
nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B Rifc]_ ch`ilg_^ KEE
i` nb_ ch]c^_hn4

B TVJM g[ch h_qm
l_jiln_^ nb_ nbl__
ch]c^_hnm4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UYX UYY

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7:96

7:9;

7:9>

7::6

7::8

B VF l_ko_mn_^ TVJM2 ET
[h^ O_nli ni l_jiln nb_
ch]c^_hn i` ]iff[jm_ nl__
[n Y[n_lfii Ti[^2 [h^
]iff[jm_ m][``if^cha [n
RGTG4

B TVJM \li[^][mn_^ nb_
nl[``c] h_qm4

B Ebco Jcha.m al[j fillc_m
[llcp_^ oh^_l Rifc]_
_m]iln [h^ dich_^
]f_[l[h]_ []ncih4

B HGJF [me_^ nb_
]ihnl[]nil ni m_h^ [
mnl__n q[mbcha p_bc]f_ [m
l_ko_mn_^ \s nb_ Rifc]_

B RRTD ola_^ ginilcmnm ni
om_ VEV chmn_[^ i`
Y[n_lfii Ti[^ nblioab
l[^ci mn[ncihm4

B Rifc]_ m[c^ nb[n NEUF
qiof^ h__^ [\ion nqi
biolm ni l_gip_ nb_ nl__4
Rifc]_ [fmi [^pcm_^ nb[n
Gg_la_h]s Vl__ Eonncha
V_[g qiof^ n[e_ oj nb_
nl__ l_gip[f qilem4

B VF ]ih`clg_^ nb[n EJV
b[^ [ll[ha_^ l[^ci
\li[^][mncha4

B TVJM \li[^][mn_^ nb_
nl[``c] h_qm4

B DF [llcp_^ [n m]_h_
[h^ ]ihn[]n_^ nb_
iqh_lm qbi [al__^
ni [jjichn [
]ihnl[]nil ni ][lls
ion nb_ l_gip[f qilem

7:96

7:9?

7:96

7:993
7:9<

7:99

7::6

B VF l_ko_mn_^ TVJM2
ET [h^ O_nli ni
l_jiln nb_ ch]c^_hn i`
]iff[jm_ nl__ [n
Y[n_lfii Ti[^2 [h^
]iff[jm_ m][``if^cha
[n RGTG4

B TVJM \li[^][mn_^
nb_ nl[``c] h_qm4

B Rifc]_ [^pcm_^ VF nb[n
G5D `off ]fimol_ q[m
cgjf_g_hn_^4 Rifc]_
_mncg[n_^ l_ij_hcha
\s 7>@664

B Rifc]_ ^cp_ln_^ mg[ff
p_bc]f_m pc[ Mcha V[c
Unl__n [h^ f[la_
p_bc]f_m pc[ Ebic
Joha Ti[^4

B Rifc]_ ch`ilg_^ DF i`
nb_ ch]c^_hn [h^
l_ko_mn_^ GOUF ni
m]_h_4

B Rifc]_ ][ff_^ KEE [h^
l_ko_mn_^ DF mn[`` ni
`iffiq oj ih nb_ RGTG
ch]c^_hn4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7::<

7::?

7:;6

7:;8

7:;9

7;66

B VF cmmo_^ nb_ :nb jl_mm
l_f_[m_

B VF ch`ilg_^ JMGC i` nb_
nbl__ ch]c^_hnm [h^ JMGC
[^pcm_^ nb[n [ff
_r[gch[ncihm q_l_ ch
m_mmcih4 Vb_l_ q[m hi
h__^ ni oj^[n_ JMGC ih
nb_ ch]c^_hn4

B VF l_ko_mn_^ TVJM2 ET
[h^ O_nli ni l_jiln nb_
ch]c^_hnm i` ]iff[jm_^
nl__ [n Y[n_lfii Ti[^
[h^ ]iff[jm_^
m][``if^cha [n RGTG [h^
[^pc]_ ih [fn_lh[ncp_
lion_m4

B JsF Ncabncha Fcpcmcih q[m
ch`ilg_^ i` nb_ mfcabnfs
ch]fch_^ mnl__n fcabncha
jif_ [n P5D `iinq[s4

B C fills qcnb 7=3nihh_
fc`ncha ]l[h_ il^_l_^ \s
Ebco Jcha [llcp_^4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_ li[^
]fimol_ [h^ m]biif \om_m
gcabn \_ ^_f[s_^4
U]biifm mbiof^ n[e_ ][l_
i` nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B Rifc]_ l_ko_mn_^ HUF ni
m_h^ [ `cl_ _hach_ ni [mmcmn
ch q[mbcha nb_ ][llc[a_q[s4

B TVJM g[ch h_qm l_jiln_^
nb_ nbl__ ch]c^_hnm4

B U5D gc^^f_ f[h_
l_ij_h_^4

B HGJF ]ihnl[]nil.m ncjj_l
fills [llcp_^ [n nb_ m]_h_4

B VF ch`ilg_^ nb_ Jiha
Miha Gr[gch[ncihm
Conbilcns /JMGC0 i` nb_
nbl__ ch]c^_hnm [h^
JMGC [^pcm_^ nb[n [ff
_r[gch[ncihm q_l_ ch
m_mmcih4 Vb_l_ q[m hi
h__^ ni oj^[n_ JMGC
ih nb_ ch]c^_hn4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_
li[^ ]fimol_ [h^
m]biif \om_m gcabn \_
^_f[s_^4 U]biifm
mbiof^ n[e_ ][l_ i`
nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B TVJM g[ch h_qm
l_jiln_^ nb_ nbl__
ch]c^_hnm4

7::?

7:;8

7:;9

7;66

7::?

7:;6

7:;8

7:;9

7;66

B VF ch`ilg_^ JMGC i`
nb_ nbl__ ch]c^_hnm
[h^ JMGC [^pcm_^
nb[n [ff _r[gch[ncihm
q_l_ ch m_mmcih4 Vb_l_
q[m hi h__^ ni
oj^[n_ JMGC ih nb_
ch]c^_hn4

B VF l_ko_mn_^ TVJM2
ET [h^ O_nli ni
l_jiln nb_ ch]c^_hnm i`
]iff[jm_^ nl__ [n
Y[n_lfii Ti[^ [h^
]iff[jm_^ m][``if^cha
[n RGTG [h^ [^pc]_
ih [fn_lh[ncp_ lion_m4

B JsF [llcp_^ [n m]_h_4

B GOD q[m l_ko_mn_^ ni
[f_ln m]biifm i` nb_
li[^ ]fimol_ [h^
m]biif \om_mgcabn \_
^_f[s_^4 U]biifm
mbiof^ n[e_ ][l_ i`
nb_ mno^_hnm4

B Dl_[e3ch h_qm i` nb_
li[^m ]fimol_4

B Rifc]_ ch`ilg_^ KEE
i` nb_ ch]c^_hn4

B TVJM g[ch h_qm
l_jiln_^ nb_ nbl__
ch]c^_hnm4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UYZ UY[

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7;6:

7;6;

7;6?

7;76

7;86

7;8;

7;96

B VF l_jfc_^ ni TVJM

B JsF l_gip_^ nb_
^[g[a_^ l[cfcha [h^
]f_[l_^ nb_ \l[h]b_m ih
U5D `[mn f[h_

B C `cl_ _hach_ [llcp_^ [n
m]_h_4

B Rifc]_ l_ij_h_^ nb_ U5D
f[h_m4

B HGJF.m mnl__n q[mbcha
p_bc]f_ [llcp_^ [n m]_h_4

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B Rifc]_ _mncg[n_^ nb[n
Y[n_lfii Ti[^ qiof^ \_
l_ij_h_^ ch 96 gchon_m

B U5D `[mn f[h_ ]f_[l_^ [h^
qbif_ ][llc[a_q[s `offs
l_ij_h_^ ni nl[``c]4

B Ecns\om /EVD0
ch`ilg_^ VF i` nb_
^_n[cfm i` \om ^cp_lmcih

B Vb_ l_gip[f i` nb_
m][``if^cha
]igg_h]_^

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B VF cmmo_^ 9l^ jl_mm
l_f_[m_4 F_n[cfm i` nb_
\om ^cp_lmcih q_l_
jo\fcmb_^4

B Rifc]_ _mncg[n_^ nb[n
Clasf_ Unl__n qiof^
\_ l_ij_h_^ ch 74;
biolm4

7;6;

7;7;

7;8;

7;8>

7;96

7;69

7;6:

7;6>

7;8;

7;8=

7;96

B KEE ]ihn[]n_^ DF
[h^ l_`_ll_^ nb_
ch]c^_hn ni DF mn[`` ni
`iffiq oj4

B 8h^ jl_mm l_f_[m_ q[m
cmmo_^4 F_n[cfm i` nb_
\om ^cp_lmcih q_l_
jo\fcmb_^4

B KEE ]igjf_n_^ nb_
n_f_jbih_
]ihp_lm[ncih qcnb DF

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B Rifc]_ ch`ilg_^ nb[n
J[hcmih [llcp_^ [n nb_
ch]c^_hn mcn_4 J[hcmih
_mncg[n_^ nb[n nb_ mcn_
]iof^ \_ ]f_[l_^ \s
7<964

B Rifc]_ _mncg[n_^ nb[n
RGTG qiof^ \_
l_ij_h_^ ch 8 biolm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7;:6

7;;;

7<66

B VF cmmo_^ ;nb jl_mm l_f_[m_4
Cff f[h_m i` Y[n_lfii
Ti[^ /U5D0 q_l_
l_ij_h_^ ni [ff nl[``c]4

B EJV ch`ilg_^ nb[n iqcha
ni nb_ f[h_ ]fimol_ i`
Y[n_lfii Ti[^ P5D2
nl[``c] b_[^_^ `il Ji
O[h Vch [h^ Y[n_lfii
Ti[^ n[cf_^ \[]e ni
nohh_f ]ihnlif [l_[ [h^
P5D nl[``c] ni Miqfiih
q[m mnijj_^
chn_lgcnn_hnfs4

B Qh_ f[h_ i` P5D Y[n_lfii
Ti[^ q[m l_ij_h_^ `il
nl[``c]4 Dom m_lpc]_m
l_mog_^ hilg[f lioncha
[n 7;;<4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` U5D
f[h_m nblioab l[^ci
mn[ncihm4

B NEUF.m Gg_la_h]s Vl__
Eonncha V_[g `chcmb_^ nl__
]onncha [h^ f_`n nb_ mcn_4

B HGJF.m ]ihnl[]nil mn[ln_^
]f_[hcha nb_
][llc[a_q[s [`n_l JsF
l_gip_^ gimn i` nb_
nlohe m_]ncihm ih
][llc[a_q[s4

B GVEE5M [^pcm_^ nb[n
nb_ l_ch`il]cha qilem
`il nb_ fiim_
m][``if^cha [n Clasf_
Unl__n qiof^ mn[ln miih
[h^ Clasf_ Unl__n q[m
_mncg[n_^ ni \_
l_ij_h_^ `il nl[``c] [n
7<964

7;;8

7;;6 B Rifc]_ [^pcm_^ VF nb[n
nb_ `[ff_h m][``if^cha
qiof^ \_ l_gip_^
[h^ [ff f[h_m i` nb_
m_]ncih qiof^ \_
ij_h_^ [lioh^ 7<964

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UYZ UY[

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7;6:

7;6;

7;6?

7;76

7;86

7;8;

7;96

B VF l_jfc_^ ni TVJM

B JsF l_gip_^ nb_
^[g[a_^ l[cfcha [h^
]f_[l_^ nb_ \l[h]b_m ih
U5D `[mn f[h_

B C `cl_ _hach_ [llcp_^ [n
m]_h_4

B Rifc]_ l_ij_h_^ nb_ U5D
f[h_m4

B HGJF.m mnl__n q[mbcha
p_bc]f_ [llcp_^ [n m]_h_4

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B Rifc]_ _mncg[n_^ nb[n
Y[n_lfii Ti[^ qiof^ \_
l_ij_h_^ ch 96 gchon_m

B U5D `[mn f[h_ ]f_[l_^ [h^
qbif_ ][llc[a_q[s `offs
l_ij_h_^ ni nl[``c]4

B Ecns\om /EVD0
ch`ilg_^ VF i` nb_
^_n[cfm i` \om ^cp_lmcih

B Vb_ l_gip[f i` nb_
m][``if^cha
]igg_h]_^

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B VF cmmo_^ 9l^ jl_mm
l_f_[m_4 F_n[cfm i` nb_
\om ^cp_lmcih q_l_
jo\fcmb_^4

B Rifc]_ _mncg[n_^ nb[n
Clasf_ Unl__n qiof^
\_ l_ij_h_^ ch 74;
biolm4

7;6;

7;7;

7;8;

7;8>

7;96

7;69

7;6:

7;6>

7;8;

7;8=

7;96

B KEE ]ihn[]n_^ DF
[h^ l_`_ll_^ nb_
ch]c^_hn ni DF mn[`` ni
`iffiq oj4

B 8h^ jl_mm l_f_[m_ q[m
cmmo_^4 F_n[cfm i` nb_
\om ^cp_lmcih q_l_
jo\fcmb_^4

B KEE ]igjf_n_^ nb_
n_f_jbih_
]ihp_lm[ncih qcnb DF

B T_]il^_^ chn_lpc_q
]ih^o]n_^ \s VF qcnb
TVJM [h^ ET

B Rifc]_ ch`ilg_^ nb[n
J[hcmih [llcp_^ [n nb_
ch]c^_hn mcn_4 J[hcmih
_mncg[n_^ nb[n nb_ mcn_
]iof^ \_ ]f_[l_^ \s
7<964

B Rifc]_ _mncg[n_^ nb[n
RGTG qiof^ \_
l_ij_h_^ ch 8 biolm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7;:6

7;;;

7<66

B VF cmmo_^ ;nb jl_mm l_f_[m_4
Cff f[h_m i` Y[n_lfii
Ti[^ /U5D0 q_l_
l_ij_h_^ ni [ff nl[``c]4

B EJV ch`ilg_^ nb[n iqcha
ni nb_ f[h_ ]fimol_ i`
Y[n_lfii Ti[^ P5D2
nl[``c] b_[^_^ `il Ji
O[h Vch [h^ Y[n_lfii
Ti[^ n[cf_^ \[]e ni
nohh_f ]ihnlif [l_[ [h^
P5D nl[``c] ni Miqfiih
q[m mnijj_^
chn_lgcnn_hnfs4

B Qh_ f[h_ i` P5D Y[n_lfii
Ti[^ q[m l_ij_h_^ `il
nl[``c]4 Dom m_lpc]_m
l_mog_^ hilg[f lioncha
[n 7;;<4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` U5D
f[h_m nblioab l[^ci
mn[ncihm4

B NEUF.m Gg_la_h]s Vl__
Eonncha V_[g `chcmb_^ nl__
]onncha [h^ f_`n nb_ mcn_4

B HGJF.m ]ihnl[]nil mn[ln_^
]f_[hcha nb_
][llc[a_q[s [`n_l JsF
l_gip_^ gimn i` nb_
nlohe m_]ncihm ih
][llc[a_q[s4

B GVEE5M [^pcm_^ nb[n
nb_ l_ch`il]cha qilem
`il nb_ fiim_
m][``if^cha [n Clasf_
Unl__n qiof^ mn[ln miih
[h^ Clasf_ Unl__n q[m
_mncg[n_^ ni \_
l_ij_h_^ `il nl[``c] [n
7<964

7;;8

7;;6 B Rifc]_ [^pcm_^ VF nb[n
nb_ `[ff_h m][``if^cha
qiof^ \_ l_gip_^
[h^ [ff f[h_m i` nb_
m_]ncih qiof^ \_
ij_h_^ [lioh^ 7<964

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UY\ UY]

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7<6=

7<76

7<89

7<8;

7<96

7<98

7<9;

7<9<

B P5D gc^^f_ f[h_ l_3
ij_h_^ ni nl[``c]4

B VF ch`ilg_^ NTV nb[n ih_
nl[``c] f[h_ i` Y[n_lfii
Ti[^ P5D q[m l_ij_h_^
ni nl[``c]4

B Unl__n fcabncha ]ihnl[]nil
i` JsF [llcp_^ [h^
mn[ln_^ `crcha nb_ ch]fch_^
mnl__n fcabncha jif_4

B EJV l_jiln_^ b_[ps
nl[``c] n[cf_^ \[]e `lig
inb_l [l_[m4

B HGJF.m q[mbcha ij_l[ncih
]igjf_n_^4

B P5D mfiq f[h_ l_ij_h_^
ni nl[``c]4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` P5D `[mn
f[h_ [h^ U5D [ff f[h_m4

B VF cmmo_^ <nb jl_mm l_f_[m_4
Cff f[h_m i` Y[n_lfii
Ti[^ q_l_ l_ij_h_^ ni
[ff nl[``c]4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` [ff f[h_m4

B VF [^pcm_^ ET i` nb_
l_ij_hcha i` nb_
Y[n_lfii Ti[^ P5D4

B VF ch`ilg_^ NTV nb[n [ff
f[h_m i` Y[n_lfii Ti[^ P5D
q_l_ l_ij_h_^ ni nl[``c]4

B EJV l_jiln_^ b_[ps
nl[``c] n[cf_^ \[]e
`lig inb_l [l_[m4

B DF ch`ilg_^ Rifc]_
nb[n nqi ion_l f[h_m
]iof^ \_ l_ij_h_^
ojih l_gip[f i` nb_
gimn ^[ha_liom j[lnm
i` nb_ m][``if^cha \s
[jjlircg[n_fs 7=@66

7<89

7<9;

7<6?

7<86
7<89

7<8;

7<9;

B VF cmmo_^ 9l^ jl_mm
l_f_[m_4 O_g\_l i`
nb_ jo\fc] q_l_
[^pcm_^ ni ]ihmc^_l
omcha OVT4

B DF [llcp_^ [n m]_h_
B EJV l_jiln_^ b_[ps

nl[``c] n[cf_^ \[]e
`lig inb_l [l_[m4

B Rifc]_ [^pcm_^ nb[n
nb_ ]f_[l[h]_ qile
q[m mncff ch jlial_mm4
Ti[^ ]iof^ hin \_
l_ij_h_^ [n 7<964

B VF l_ko_mn_^ OVTE ni
[ll[ha_ mn[h^3\s
nl[chm [h^ gihcnil
j[mm_ha_l ^_g[h^4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7<:9

7=66

B Fo_ ni b_[ps nl[``c]
]iha_mncih [n Y[n_lfii
Ti[^2 nb_ P5D no\_ i`
EJV q[m ]fim_^
chn_lgcnn_hnfs4

B TVJM P_qm][mn

B DF ]ih`clg_^ nb[n
^_gifcncih q[m ch
jlial_mm4 Vqi nl[``c]
f[h_m i` Clasf_ Unl__n
q_l_ _rj_]n_^ ni
l_ij_h [n 7=@66

B DF l_[mmol_^ nb[n nb_
`[mn [h^ gc^^f_ f[h_m
i` Clasf_ Unl__n ]iof^
\_ l_ij_h_^ [m
m]b_^of_^ [n 7=664

B Rifc]_ l_ij_h_^ nb_
9l^ [h^ :nb f[h_ i`
Clasf_ Unl__n /Y5D0
[`n_l nb_ cggch_hn
b[t[l^ q[m l_gip_^4

B TVJM P_qm][mn
B MOD ch`ilg_^ nb[n

nb_ 9l^ [h^ :nb nl[``c]
f[h_m i` Clasf_ Unl__n
/Y5D0 q_l_ l_ij_h_^
ni nl[``c]4 Vb_ \om
^cp_lmcih q[m
qcnb^l[qh [n 7<;=4

B VF cmmo_^ :nb jl_mm
l_f_[m_4 H[mn [h^
gc^^f_ f[h_m i` Clasf_
Unl__n /Y5D0 q_l_
l_ij_h_^ ni [ff nl[``c]4

7<:6

7<:;

7<;?

7=66

7<:6

7<:;

7=66

B GVEE l_ko_mn_^ Y_mn
T[cf ni [ll[ha_ mn[h^3
\s nl[chm [h^ gihcnil
j[mm_ha_l ^_g[h^m4

B Rifc]_ ch`ilg_^ VF
nb[n DF b[^ [llcp_^ ni
[mm_mm nb_ m[`_ns i`
momj_h^cha
m][``if^cham4 RGTG
]iof^ hin \_ ij_h_^
[n nb_ gig_hn4
Ef_[l[h]_ i` li[^
mol`[]_ q[m ch
jlial_mm4

B GVEE5M ch`ilg_^
Rifc]_ nb[n nl[``c]
n[cf_^ \[]e ni EJV4

B TVJM P_qm][mn
B DF ch`ilg_^ Rifc]_

nb[n nb_ `iol nl[``c]
f[h_m mbiof^ l_g[ch
]fim_^4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UY\ UY]

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7<6=

7<76

7<89

7<8;

7<96

7<98

7<9;

7<9<

B P5D gc^^f_ f[h_ l_3
ij_h_^ ni nl[``c]4

B VF ch`ilg_^ NTV nb[n ih_
nl[``c] f[h_ i` Y[n_lfii
Ti[^ P5D q[m l_ij_h_^
ni nl[``c]4

B Unl__n fcabncha ]ihnl[]nil
i` JsF [llcp_^ [h^
mn[ln_^ `crcha nb_ ch]fch_^
mnl__n fcabncha jif_4

B EJV l_jiln_^ b_[ps
nl[``c] n[cf_^ \[]e `lig
inb_l [l_[m4

B HGJF.m q[mbcha ij_l[ncih
]igjf_n_^4

B P5D mfiq f[h_ l_ij_h_^
ni nl[``c]4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` P5D `[mn
f[h_ [h^ U5D [ff f[h_m4

B VF cmmo_^ <nb jl_mm l_f_[m_4
Cff f[h_m i` Y[n_lfii
Ti[^ q_l_ l_ij_h_^ ni
[ff nl[``c]4

B RRTD [^pcm_^ ginilcmnm i`
nb_ l_ij_hcha i` [ff f[h_m4

B VF [^pcm_^ ET i` nb_
l_ij_hcha i` nb_
Y[n_lfii Ti[^ P5D4

B VF ch`ilg_^ NTV nb[n [ff
f[h_m i` Y[n_lfii Ti[^ P5D
q_l_ l_ij_h_^ ni nl[``c]4

B EJV l_jiln_^ b_[ps
nl[``c] n[cf_^ \[]e
`lig inb_l [l_[m4

B DF ch`ilg_^ Rifc]_
nb[n nqi ion_l f[h_m
]iof^ \_ l_ij_h_^
ojih l_gip[f i` nb_
gimn ^[ha_liom j[lnm
i` nb_ m][``if^cha \s
[jjlircg[n_fs 7=@66

7<89

7<9;

7<6?

7<86
7<89

7<8;

7<9;

B VF cmmo_^ 9l^ jl_mm
l_f_[m_4 O_g\_l i`
nb_ jo\fc] q_l_
[^pcm_^ ni ]ihmc^_l
omcha OVT4

B DF [llcp_^ [n m]_h_
B EJV l_jiln_^ b_[ps

nl[``c] n[cf_^ \[]e
`lig inb_l [l_[m4

B Rifc]_ [^pcm_^ nb[n
nb_ ]f_[l[h]_ qile
q[m mncff ch jlial_mm4
Ti[^ ]iof^ hin \_
l_ij_h_^ [n 7<964

B VF l_ko_mn_^ OVTE ni
[ll[ha_ mn[h^3\s
nl[chm [h^ gihcnil
j[mm_ha_l ^_g[h^4

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7<:9

7=66

B Fo_ ni b_[ps nl[``c]
]iha_mncih [n Y[n_lfii
Ti[^2 nb_ P5D no\_ i`
EJV q[m ]fim_^
chn_lgcnn_hnfs4

B TVJM P_qm][mn

B DF ]ih`clg_^ nb[n
^_gifcncih q[m ch
jlial_mm4 Vqi nl[``c]
f[h_m i` Clasf_ Unl__n
q_l_ _rj_]n_^ ni
l_ij_h [n 7=@66

B DF l_[mmol_^ nb[n nb_
`[mn [h^ gc^^f_ f[h_m
i` Clasf_ Unl__n ]iof^
\_ l_ij_h_^ [m
m]b_^of_^ [n 7=664

B Rifc]_ l_ij_h_^ nb_
9l^ [h^ :nb f[h_ i`
Clasf_ Unl__n /Y5D0
[`n_l nb_ cggch_hn
b[t[l^ q[m l_gip_^4

B TVJM P_qm][mn
B MOD ch`ilg_^ nb[n

nb_ 9l^ [h^ :nb nl[``c]
f[h_m i` Clasf_ Unl__n
/Y5D0 q_l_ l_ij_h_^
ni nl[``c]4 Vb_ \om
^cp_lmcih q[m
qcnb^l[qh [n 7<;=4

B VF cmmo_^ :nb jl_mm
l_f_[m_4 H[mn [h^
gc^^f_ f[h_m i` Clasf_
Unl__n /Y5D0 q_l_
l_ij_h_^ ni [ff nl[``c]4

7<:6

7<:;

7<;?

7=66

7<:6

7<:;

7=66

B GVEE l_ko_mn_^ Y_mn
T[cf ni [ll[ha_ mn[h^3
\s nl[chm [h^ gihcnil
j[mm_ha_l ^_g[h^m4

B Rifc]_ ch`ilg_^ VF
nb[n DF b[^ [llcp_^ ni
[mm_mm nb_ m[`_ns i`
momj_h^cha
m][``if^cham4 RGTG
]iof^ hin \_ ij_h_^
[n nb_ gig_hn4
Ef_[l[h]_ i` li[^
mol`[]_ q[m ch
jlial_mm4

B GVEE5M ch`ilg_^
Rifc]_ nb[n nl[``c]
n[cf_^ \[]e ni EJV4

B TVJM P_qm][mn
B DF ch`ilg_^ Rifc]_

nb[n nb_ `iol nl[``c]
f[h_m mbiof^ l_g[ch
]fim_^4

3VVLTKP^ ;F



7=6;

7=7;

7=96

7=98

7=9=

C[SSHX_ UM 7\LTZY

UZT UZU

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7=96

7=9;

B Vb_ mn[`` i` HGJF.m
]ihnl[]nil f_`n nb_ m]_h_4

B TVJM nl[``c] h_qm

B TVJM \li[^][mn_^
nl[``c] h_qm

B RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` nqi
nl[``c] f[h_m i` Clasf_
Unl__n4

B VF Kh`ilg_^ \om
]igj[hc_m i` nb_
l_ij_hcha i` `[mn [h^
gc^^f_m f[h_m i`
Clasf_ Unl__n /Y5D04

B TVJM \li[^][mn_^
nl[``c] h_qm

7=6;

7=6=

7=77

7=96

B TVJM \li[^][mn_^
nl[``c] h_qm

B VF cmmo_^ :nb jl_mm
l_f_[m_4

B Iih^if[
ij_l[nil5]ihnl[]nil
[llcp_^ [n m]_h_4

B EVD ch`ilg_^ nb[n
nb_s ^c^ hin g[e_
[hs \om ^cp_lmcih4

B CDV ch`ilg_^ nb[n
Y5D no\_ q[m
chn_lgcnn_hnfs ]fim_^4

B TVJM \li[^][mn_^
nl[``c] h_qm4

B Rifc]_ cmmo_^ nl[``c]
\off_nchm [h^ ola_^
ginilcmnm ni om_
Loh]ncih Ti[^ [h^
Noha Eb_oha Ti[^4

B VF l_ko_mn_^ OVTE ni
mnl_hanb_h nl[ch
m_lpc]_m4

B OVTE ch`ilg_^ nb[n
nb_l_ q[m hi ]liq^
jli\f_g [h^ nb_s
qiof^ mnl_hanb_h
nl[ch m_lpc]_m4

B VF [^pcm_^ ET i` nb_
f[n_mn nl[``c]
ch`ilg[ncih

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7=9>

7=9?

7=:;

7=:?

B GVEE5M [me_^ MOD ni
^cp_ln \om_m ni G[mn
Miqfiih Eillc^il4 Kn
[fmi mioabn Rifc]_.m
[mmcmn[h]_ ih \om
^cp_lmcih4

B VF ][ff_^ TVJM ni
[^pcm_ ih f[n_mn nl[``c]
mcno[ncih4

B Rifc]_ cmmo_^ nl[``c]
\off_nchm [h^ [^pcm_^
ginilcmnm i` EJV.m
]iha_mncih [h^
ola_^ ginilcmnm ni om_
[fn_lh[ncp_ lion_m ni
Miqfiih4

B Rifc]_ [^pcm_^ VF nb[n
DF gcabn h__^ [n
f_[mn 96 gchon_m ni
]b_]e [h^ `cr nb_
ohmn[\f_ j[lnm4 Vb_
`[ff_h i\d_]nm ih
9l^5:nb f[h_ i` RGTG
/G5D0 f[h_m b[^ \__h
]f_[l_^4 Vb_ f[h_m
q_l_ l_[^s ni \_
l_ij_h_^ [n 7>964

B Eigjf_ncih i`
]f_[l[h]_ i`
m][``if^cha ih
][llc[a_q[s4

B DF ijch_^ nb[n [ff
f[h_m mbiof^
l_g[ch_^ ]fim_^4

3VVLTKP^ ;F



7=6;

7=7;

7=96

7=98

7=9=

C[SSHX_ UM 7\LTZY

UZT UZU

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7=96

7=9;

B Vb_ mn[`` i` HGJF.m
]ihnl[]nil f_`n nb_ m]_h_4

B TVJM nl[``c] h_qm

B TVJM \li[^][mn_^
nl[``c] h_qm

B RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` nqi
nl[``c] f[h_m i` Clasf_
Unl__n4

B VF Kh`ilg_^ \om
]igj[hc_m i` nb_
l_ij_hcha i` `[mn [h^
gc^^f_m f[h_m i`
Clasf_ Unl__n /Y5D04

B TVJM \li[^][mn_^
nl[``c] h_qm

7=6;

7=6=

7=77

7=96

B TVJM \li[^][mn_^
nl[``c] h_qm

B VF cmmo_^ :nb jl_mm
l_f_[m_4

B Iih^if[
ij_l[nil5]ihnl[]nil
[llcp_^ [n m]_h_4

B EVD ch`ilg_^ nb[n
nb_s ^c^ hin g[e_
[hs \om ^cp_lmcih4

B CDV ch`ilg_^ nb[n
Y5D no\_ q[m
chn_lgcnn_hnfs ]fim_^4

B TVJM \li[^][mn_^
nl[``c] h_qm4

B Rifc]_ cmmo_^ nl[``c]
\off_nchm [h^ ola_^
ginilcmnm ni om_
Loh]ncih Ti[^ [h^
Noha Eb_oha Ti[^4

B VF l_ko_mn_^ OVTE ni
mnl_hanb_h nl[ch
m_lpc]_m4

B OVTE ch`ilg_^ nb[n
nb_l_ q[m hi ]liq^
jli\f_g [h^ nb_s
qiof^ mnl_hanb_h
nl[ch m_lpc]_m4

B VF [^pcm_^ ET i` nb_
f[n_mn nl[``c]
ch`ilg[ncih

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7=9>

7=9?

7=:;

7=:?

B GVEE5M [me_^ MOD ni
^cp_ln \om_m ni G[mn
Miqfiih Eillc^il4 Kn
[fmi mioabn Rifc]_.m
[mmcmn[h]_ ih \om
^cp_lmcih4

B VF ][ff_^ TVJM ni
[^pcm_ ih f[n_mn nl[``c]
mcno[ncih4

B Rifc]_ cmmo_^ nl[``c]
\off_nchm [h^ [^pcm_^
ginilcmnm i` EJV.m
]iha_mncih [h^
ola_^ ginilcmnm ni om_
[fn_lh[ncp_ lion_m ni
Miqfiih4

B Rifc]_ [^pcm_^ VF nb[n
DF gcabn h__^ [n
f_[mn 96 gchon_m ni
]b_]e [h^ `cr nb_
ohmn[\f_ j[lnm4 Vb_
`[ff_h i\d_]nm ih
9l^5:nb f[h_ i` RGTG
/G5D0 f[h_m b[^ \__h
]f_[l_^4 Vb_ f[h_m
q_l_ l_[^s ni \_
l_ij_h_^ [n 7>964

B Eigjf_ncih i`
]f_[l[h]_ i`
m][``if^cha ih
][llc[a_q[s4

B DF ijch_^ nb[n [ff
f[h_m mbiof^
l_g[ch_^ ]fim_^4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UZV UZW

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7>66 B Cff fiim_ \[g\iim
q_l_ l_gip_^

B VF ]ih^o]n_^ fcp_
chn_lpc_q qcnb ET4

7>66 7>66

7>6:

7>6;

B MOD ch`ilg_^ VF nb[n
mig_ \om_m q_l_
^cp_ln_^ ni G[mn
Miqfiih Eillc^il \on
j[mm_ha_lm l_`om_^ ni
[fcabn [n Eb[nb[g
Ti[^4 Dom qiof^
nb_l_`il_ om_ Uoha
Yiha Vic Ti[^ ni
f_[p_ G[mn Miqfiih
Eillc^il4

B VF [^pcm_^ g_g\_lm
i` nb_ jo\fc] i` nb_
f[n_mn nl[``c]
ch`ilg[ncih nblioab
TVJM [h^ ET h_qm
jlial[gg_4

B DF ch`ilg_^ Rifc]_
nb[n m][``if^cha
\fi]echa ][llc[a_q[s
i` RGTG b[^ \__h
]f_[l_^2 \on ch pc_q
i` nb_ ^[g[a_^
]iifcha niq_lm [h^
nb_ fiim_ m][``if^cha
[n bcab f_p_f q_l_ s_n
ni \_
m_]ol_^5l_gip_^2 [ff
`iol f[h_m mbiof^
l_g[ch ]fim_^4

B KEE ][ff_^ [h^
_hkocl_^ [\ion nb_
nl[``c] ]ih^cncihm [n
CDV4 VF l_jiln_^ nb[n
iqcha ni nb_
]iha_mncih ih E[h[f
Ti[^2 qbc]b n[cf_^
\[]e ni CDV2 CDV q[m
chn_lgcnn_hnfs ]fim_^4

B TVJM \li[^][mn_^
nl[``c] h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

B Wjih ]ih`clg[ncih
qcnb DF nb[n nb_ mcn_
q[m m[`_2 Rifc]_
l_ij_h_^ [ff Y5D
f[h_m i` Clasf_ Unl__n4

B RRTD [^pcm_^ ginilcmnm
i` nb_ l_ij_hcha i` [ff
nl[``c] f[h_m [n Clasf_
Unl__n4

B TVJM \li[^][mn_^
nl[``c] h_qm

7>7;

7>8;

7>96

7>6<

7>6?

7>7;

7>7>

7>96

7>98

7>:6

7>;6

B RRTD [^pcm_^
ginilcmnm nb[n EJV JM
_hnl[h]_ ]fim_^ [n
chn_lp[f ^o_ ni
]iha_mncih [n
Miqfiih mc^_ _rcn
nblioab l[^ci mn[ncihm4

B Rifc]_ ch`ilg_^ nb[n
nb_ 9l^ [h^ :nb f[h_m
]iof^ hin \_ l_3
ij_h_^4

B OVTE ch`ilg_^ nb[n
Mqoh Viha Nch_ qiof^
jlipc^_ [^^cncih[f
nl[ch `il m_lpc]_
_hb[h]_g_hn4

B MOD cmmo_^ [ l_^ [f_ln4

B VF ][ff_^ Fcl_]nil i`
Docf^cham `il [mmcmn[h]_
l_a[l^cha nb_ RGTG
ch]c^_hn4

B Rifc]_ [^pcm_^ nb[n
RGTG ]iof^ hin \_
ij_h_^ \_][om_ DF
h__^_^ ni l_gip_
nb_ momj_h^cha j[lnm
i` m][``if^cha `il
m[`_ns l_[mih4 Vb_ di\
]iof^ hin \_
]igjf_n_^ ch ih_
biol4

B DF [^pcm_^ nb[n cn
qiof^ ]b_]e nb_
^_n[cfm i` nb_ `[ff_h
m][``if^cha [n RGTG
[h^ l_jfs ch ^o_
]iolm_4

B VF cmmo_^ ;nb jl_mm
l_f_[m_4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UZV UZW

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

7>66 B Cff fiim_ \[g\iim
q_l_ l_gip_^

B VF ]ih^o]n_^ fcp_
chn_lpc_q qcnb ET4

7>66 7>66

7>6:

7>6;

B MOD ch`ilg_^ VF nb[n
mig_ \om_m q_l_
^cp_ln_^ ni G[mn
Miqfiih Eillc^il \on
j[mm_ha_lm l_`om_^ ni
[fcabn [n Eb[nb[g
Ti[^4 Dom qiof^
nb_l_`il_ om_ Uoha
Yiha Vic Ti[^ ni
f_[p_ G[mn Miqfiih
Eillc^il4

B VF [^pcm_^ g_g\_lm
i` nb_ jo\fc] i` nb_
f[n_mn nl[``c]
ch`ilg[ncih nblioab
TVJM [h^ ET h_qm
jlial[gg_4

B DF ch`ilg_^ Rifc]_
nb[n m][``if^cha
\fi]echa ][llc[a_q[s
i` RGTG b[^ \__h
]f_[l_^2 \on ch pc_q
i` nb_ ^[g[a_^
]iifcha niq_lm [h^
nb_ fiim_ m][``if^cha
[n bcab f_p_f q_l_ s_n
ni \_
m_]ol_^5l_gip_^2 [ff
`iol f[h_m mbiof^
l_g[ch ]fim_^4

B KEE ][ff_^ [h^
_hkocl_^ [\ion nb_
nl[``c] ]ih^cncihm [n
CDV4 VF l_jiln_^ nb[n
iqcha ni nb_
]iha_mncih ih E[h[f
Ti[^2 qbc]b n[cf_^
\[]e ni CDV2 CDV q[m
chn_lgcnn_hnfs ]fim_^4

B TVJM \li[^][mn_^
nl[``c] h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

B Wjih ]ih`clg[ncih
qcnb DF nb[n nb_ mcn_
q[m m[`_2 Rifc]_
l_ij_h_^ [ff Y5D
f[h_m i` Clasf_ Unl__n4

B RRTD [^pcm_^ ginilcmnm
i` nb_ l_ij_hcha i` [ff
nl[``c] f[h_m [n Clasf_
Unl__n4

B TVJM \li[^][mn_^
nl[``c] h_qm

7>7;

7>8;

7>96

7>6<

7>6?

7>7;

7>7>

7>96

7>98

7>:6

7>;6

B RRTD [^pcm_^
ginilcmnm nb[n EJV JM
_hnl[h]_ ]fim_^ [n
chn_lp[f ^o_ ni
]iha_mncih [n
Miqfiih mc^_ _rcn
nblioab l[^ci mn[ncihm4

B Rifc]_ ch`ilg_^ nb[n
nb_ 9l^ [h^ :nb f[h_m
]iof^ hin \_ l_3
ij_h_^4

B OVTE ch`ilg_^ nb[n
Mqoh Viha Nch_ qiof^
jlipc^_ [^^cncih[f
nl[ch `il m_lpc]_
_hb[h]_g_hn4

B MOD cmmo_^ [ l_^ [f_ln4

B VF ][ff_^ Fcl_]nil i`
Docf^cham `il [mmcmn[h]_
l_a[l^cha nb_ RGTG
ch]c^_hn4

B Rifc]_ [^pcm_^ nb[n
RGTG ]iof^ hin \_
ij_h_^ \_][om_ DF
h__^_^ ni l_gip_
nb_ momj_h^cha j[lnm
i` m][``if^cha `il
m[`_ns l_[mih4 Vb_ di\
]iof^ hin \_
]igjf_n_^ ch ih_
biol4

B DF [^pcm_^ nb[n cn
qiof^ ]b_]e nb_
^_n[cfm i` nb_ `[ff_h
m][``if^cha [n RGTG
[h^ l_jfs ch ^o_
]iolm_4

B VF cmmo_^ ;nb jl_mm
l_f_[m_4

3VVLTKP^ ;F



C[SSHX_ UM 7\LTZY

UZX UZY

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

B TVJM \li[^][mn_^
nl[``c] h_qm

B VF cmmo_^ jl_mm l_f_[m_

7?66

7?8?

7?661 B DF [^pcm_^ VF nb[n
nb_ `[ff_h i\d_]nm ih
nb_ alioh^ b[^ \__h
]f_[l_^4
P_p_lnb_f_mm2 DF mncff
h__^_^ ncg_ ni ]f_[l
nb_ b[hacha
m][``if^cha4
Eihnl[]nilm q_l_
[ll[hacha `il nb_
l_gip[f i` b[hacha
m][``if^cha4 El[h_m
`il [mmcmncha nb_
l_gip[f qilem q_l_
ih nb_ q[s ni nb_
m]_h_4

B TVJM \li[^][mn_^
nl[``c] h_qm

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

7?6?

7?76

7?77

7?7;

7?86

7?96

7?;6

8666
8669

866>

867>
8776

877>

8786

87:6
87:<
8866
886;
8896

8966

B Rifc]_ ]ihp_ln_^ Mcha Hoe Unl__n Y5D chni G5D ni [ffiq mg[ff p_bc]f_m ni j[mm nblioab nb_ ch]c^_hn
mcn_4

B Rifc]_ ch`ilg_^ nb[n \om ihfs f[h_ [n Ebic Joha Dom V_lgchom b[^ \__h ij_h_^ `il a_h_l[f nl[``c]4
B Chinb_l DF i``c]_l [llcp_^ [n m]_h_4
B Rifc]_ [^pcm_^ nb[n Mcha Hoe Unl__n Y5D \_nq__h Mcha Jiha Unl__n [h^ Mcha V[c Unl__n q[m ]ihp_ln_^

ni G5D nl[``c] ihfs4
B DF [^pcm_^ nb[n nb_ ]l[h_m b[^ s_n ni [llcp_4
B RRTD [^pcm_^ ginilcmnm i` nb_ [\ip_ [ll[ha_g_hn nblioab l[^ci mn[ncihm4
B VF cmmo_^ nb_ mcrnb jl_mm l_f_[m_4

Vb_ DF i``c]_l qbi [llcp_^ [n 7<@86 f_`n nb_ m]_h_4
B TVJM \li[^][mn_^ nl[``c] h_qm
B J[hcmih mn[ln_^ gi\cfcmcha qile_lm ni ]igg_h]_ nb_ m_]olcha qilem4
B VF mioabn Rifc]_.m pc_q ih@

/[0 ]ihp_lncha Mcha Hoe Unl__n ni G5D ihfs ni l_fc_p_ ]iha_mncihA [h^
/\0 ]ihp_lncha RGTG Y5D f[h_m `il G5D nl[``c]4

B Rifc]_ l_jfc_^ ni VF nb[n Mcha Hoe Unl__n m]b_g_ q[m cgjf_g_hn_^ [n 7?6?2 \on ^cp_lmcih i` G5D
nl[``c] ih Y5D f[h_m q[m hin `_[mc\f_4

B Vb_ `clmn ]l[h_ [llcp_^4
B VF l_ko_mn_^ MOD ni ^cp_ln \om_m pc[ Ccljiln Vohh_f [h^ M[c Eb_oha Ti[^ [h^ jlipc^_ chn_l]b[ha_

ch Miqfiih D[s ih inb_l Y5D \om_m4 MOD l_jiln_^ nb[n j[mm_ha_lm ih \li[^ i\d_]n_^ ni nb_
^cp_lmcih4

B VF ^l_q nb_ [nn_hncih i` nb_ Rifc]_ nb[n nb_l_ q[m ]liq^ jli\f_g ih Eb[nb[g Ti[^ Pilnb h_[l
Wf`_ln4 Rifc]_ l_jfc_^ nb[n nb_s qiof^ m_h^ mn[`` ni ]b_]e nb_ mcno[ncih4

B DF [^pcm_^ nb[n nb_ ]l[h_ p_bc]f_ b[^ hin s_n [llcp_^ [n nb_ m]_h_4 VF _hkocl_^ qb[n ]iof^
\_ ^ih_ ni b_fj DF _rj_^cn_ i` nb_ qile4 DF m[c^ nb[n nb_s h__^_^ ni om_ [ b_[ps ]l[h_ \on
nb_s q_l_ mncff ]ihn[]ncha nb_ l_f_p[hn ]ihnl[]nil ni [ll[ha_ `il cnm [llcp[f4

B DF ^c^ hin [al__ ni l_ij_h RGTG \_`il_ _hmolcha m[`_ns i` nb_ mcn_4
B Cmmcmn[hn Fcl_]nil i` Docf^cham ch^c][n_^ nb[n b_ q[m ih nb_ q[s ni nb_ ch]c^_hn m]_h_4
B RRTD [^pcm_^ ginilcmnm nb[n EJV q[m ]fim_^ [n chn_lp[f ^o_ ni ]iha_mn_^ nl[``c] nblioab l[^ci

mn[ncihm
B VF ola_^ DF ni acp_ [h _mncg[n_ ih nb_ l_ij_hcha ncg_2 _mj_]c[ffs c` nb_ li[^ ]iof^ hin \_

l_ij_h_^ \s nb_ h_rn ^[s4
B DF ^cm]omm_^ qcnb VF [h^ [^pcm_^ nb[n cn qiof^ _h^_[piol ni m__e ]igjf_ncih i` nb_

l_gip[f5m_]olcha qilem _[lfs h_rn gilhcha qcnb [ pc_q ni [ffiqcha nqi f[h_m ni \_ l_ij_h_^ ni
nl[``c]4

B VF q[m _rjfilcha ]ihnl[3`fiq [ll[ha_g_hn ih RGTG \s ]ihp_lncha nl[``c] f[h_m Y5D chni G5D4
B VF cmmo_^ jl_mm l_f_[m_ ni KUF4
B ET \li[^][mn_^ nl[``c] h_qm4
B VF ^cm]omm_^ qcnb JsF ]ihnl[3`fiq [ll[ha_g_hn
B Vb_ m_]ih^ ]l[h_ [llcp_^4
B Rifc]_ [^pcm_^ ginilcmnm i` nb_ nl[``c] ^cp_lmcih ch Ut_ O_c Unl__n4
B TVJM P_qm][mn

3VVLTKP^ ;F

1 Vb_ _p_hnm [`n_l 7?66 `il nb_ Rlch]_ G^q[l^ Ti[^ G[mn Kh]c^_hn [l_ ni \_ ]ihncho_^ ch j47<;4

4 =DZ -++0



C[SSHX_ UM 7\LTZY

UZX UZY

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm Vcg_ Gp_hnm 5 C]ncihm

4 =DZ -++0

B TVJM \li[^][mn_^
nl[``c] h_qm

B VF cmmo_^ jl_mm l_f_[m_

7?66

7?8?

7?661 B DF [^pcm_^ VF nb[n
nb_ `[ff_h i\d_]nm ih
nb_ alioh^ b[^ \__h
]f_[l_^4
P_p_lnb_f_mm2 DF mncff
h__^_^ ncg_ ni ]f_[l
nb_ b[hacha
m][``if^cha4
Eihnl[]nilm q_l_
[ll[hacha `il nb_
l_gip[f i` b[hacha
m][``if^cha4 El[h_m
`il [mmcmncha nb_
l_gip[f qilem q_l_
ih nb_ q[s ni nb_
m]_h_4

B TVJM \li[^][mn_^
nl[``c] h_qm

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

7?6?

7?76

7?77

7?7;

7?86

7?96

7?;6

8666
8669

866>

867>
8776

877>

8786

87:6
87:<
8866
886;
8896

8966

B Rifc]_ ]ihp_ln_^ Mcha Hoe Unl__n Y5D chni G5D ni [ffiq mg[ff p_bc]f_m ni j[mm nblioab nb_ ch]c^_hn
mcn_4

B Rifc]_ ch`ilg_^ nb[n \om ihfs f[h_ [n Ebic Joha Dom V_lgchom b[^ \__h ij_h_^ `il a_h_l[f nl[``c]4
B Chinb_l DF i``c]_l [llcp_^ [n m]_h_4
B Rifc]_ [^pcm_^ nb[n Mcha Hoe Unl__n Y5D \_nq__h Mcha Jiha Unl__n [h^ Mcha V[c Unl__n q[m ]ihp_ln_^

ni G5D nl[``c] ihfs4
B DF [^pcm_^ nb[n nb_ ]l[h_m b[^ s_n ni [llcp_4
B RRTD [^pcm_^ ginilcmnm i` nb_ [\ip_ [ll[ha_g_hn nblioab l[^ci mn[ncihm4
B VF cmmo_^ nb_ mcrnb jl_mm l_f_[m_4

Vb_ DF i``c]_l qbi [llcp_^ [n 7<@86 f_`n nb_ m]_h_4
B TVJM \li[^][mn_^ nl[``c] h_qm
B J[hcmih mn[ln_^ gi\cfcmcha qile_lm ni ]igg_h]_ nb_ m_]olcha qilem4
B VF mioabn Rifc]_.m pc_q ih@

/[0 ]ihp_lncha Mcha Hoe Unl__n ni G5D ihfs ni l_fc_p_ ]iha_mncihA [h^
/\0 ]ihp_lncha RGTG Y5D f[h_m `il G5D nl[``c]4

B Rifc]_ l_jfc_^ ni VF nb[n Mcha Hoe Unl__n m]b_g_ q[m cgjf_g_hn_^ [n 7?6?2 \on ^cp_lmcih i` G5D
nl[``c] ih Y5D f[h_m q[m hin `_[mc\f_4

B Vb_ `clmn ]l[h_ [llcp_^4
B VF l_ko_mn_^ MOD ni ^cp_ln \om_m pc[ Ccljiln Vohh_f [h^ M[c Eb_oha Ti[^ [h^ jlipc^_ chn_l]b[ha_

ch Miqfiih D[s ih inb_l Y5D \om_m4 MOD l_jiln_^ nb[n j[mm_ha_lm ih \li[^ i\d_]n_^ ni nb_
^cp_lmcih4

B VF ^l_q nb_ [nn_hncih i` nb_ Rifc]_ nb[n nb_l_ q[m ]liq^ jli\f_g ih Eb[nb[g Ti[^ Pilnb h_[l
Wf`_ln4 Rifc]_ l_jfc_^ nb[n nb_s qiof^ m_h^ mn[`` ni ]b_]e nb_ mcno[ncih4

B DF [^pcm_^ nb[n nb_ ]l[h_ p_bc]f_ b[^ hin s_n [llcp_^ [n nb_ m]_h_4 VF _hkocl_^ qb[n ]iof^
\_ ^ih_ ni b_fj DF _rj_^cn_ i` nb_ qile4 DF m[c^ nb[n nb_s h__^_^ ni om_ [ b_[ps ]l[h_ \on
nb_s q_l_ mncff ]ihn[]ncha nb_ l_f_p[hn ]ihnl[]nil ni [ll[ha_ `il cnm [llcp[f4

B DF ^c^ hin [al__ ni l_ij_h RGTG \_`il_ _hmolcha m[`_ns i` nb_ mcn_4
B Cmmcmn[hn Fcl_]nil i` Docf^cham ch^c][n_^ nb[n b_ q[m ih nb_ q[s ni nb_ ch]c^_hn m]_h_4
B RRTD [^pcm_^ ginilcmnm nb[n EJV q[m ]fim_^ [n chn_lp[f ^o_ ni ]iha_mn_^ nl[``c] nblioab l[^ci

mn[ncihm
B VF ola_^ DF ni acp_ [h _mncg[n_ ih nb_ l_ij_hcha ncg_2 _mj_]c[ffs c` nb_ li[^ ]iof^ hin \_

l_ij_h_^ \s nb_ h_rn ^[s4
B DF ^cm]omm_^ qcnb VF [h^ [^pcm_^ nb[n cn qiof^ _h^_[piol ni m__e ]igjf_ncih i` nb_

l_gip[f5m_]olcha qilem _[lfs h_rn gilhcha qcnb [ pc_q ni [ffiqcha nqi f[h_m ni \_ l_ij_h_^ ni
nl[``c]4

B VF q[m _rjfilcha ]ihnl[3`fiq [ll[ha_g_hn ih RGTG \s ]ihp_lncha nl[``c] f[h_m Y5D chni G5D4
B VF cmmo_^ jl_mm l_f_[m_ ni KUF4
B ET \li[^][mn_^ nl[``c] h_qm4
B VF ^cm]omm_^ qcnb JsF ]ihnl[3`fiq [ll[ha_g_hn
B Vb_ m_]ih^ ]l[h_ [llcp_^4
B Rifc]_ [^pcm_^ ginilcmnm i` nb_ nl[``c] ^cp_lmcih ch Ut_ O_c Unl__n4
B TVJM P_qm][mn

3VVLTKP^ ;F
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B J[hcmih ch`ilg_^ VF nb[n [hinb_l ]l[h_ qiof^ miih [llcp_ [n m]_h_2 [h^ nb_ l_gip[f i` m][``if^cha
qiof^ ]igg_h]_ [n 6<66 ih 76 O[s 866; [h^ cn q[m _rj_]n_^ ni n[e_ [\ion `iol biolm ni
]igjf_n_4 Folcha nb_ l_gip[f qilem2 mig_ il _p_h [ff f[h_m i` RGTG /G5D0 gcabn \_ l_kocl_^ ni
\_ ]fim_^4 VF ^cm[al__^ ni nb_ [`il_m[c^ jf[h [m nb_ ]ihncho[f ]fimol_ i` nl[``c] f[h_m ch RGTG
qiof^ f_[^ ni m_lciom ]iha_mncih ch gilhcha j_[e [h^ mnlihafs l_ko_mn_^ nb_ ]ihnl[]nil ni
_rj_^cn_ nb_ qilem4

B VF ]ih`clg_^ nb[n nb_ ]ihnl[3`fiq [ll[ha_g_hn q[m l_kocl_^2 [h^ nb_ n_lg ]ihnl[]nil /UHM0 i`
JsF q[m chmnlo]n_^ ni ][lls ion nb_ qilem4

B RRTD [^pcm_^ ginilcmnm `lig Dioh^[ls Unl__n G5D ni om_ Nigih^ Ti[^2 Clasf_ Unl__n il Loh]ncih
Ti[^ [h^ Noha Eb_oha Ti[^ ni Mqoh Viha [l_[

B DF ]ih`clg_^ nb[n n_gjil[ls mn[\cfcm[ncih qilem qiof^ \_ ]igjf_n_^ mo\d_]n ni q_[nb_l ]ih^cncih
\s 6<66 ih 76 O[s [h^ nqi nl[``c] f[h_m ih RGTG /G5D0 ]iof^ \_ l_ij_h_^ ni nl[``c]4

B Rifc]_ mnijj_^ [ff nl[``c] pc[ Mcha V[c Unl__n [h^ l_lion_^ cn ni Ebic Joha Ti[^
B JsF [h^ VF [llcp_^ [n mcn_ `il nb_ ij_hcha i` ]_hnl[f ^cpc^_l [n RGTG
B RRTD ola_^ ginilcmnm ni om_ Loh]ncih Ti[^ [h^ Noha Eb_oha Ti[^ ni Mqoh Viha
B RRTD [^pcm_^ ginilcmnm `lig O[ V[o Y[c Ti[^ ni om_ Vch Mqiha Ti[^2 Nigih^ Ti[^2 [h^ Clasf_

Unl__n ni Mqoh Viha4 X_bc]f_m chn_h^cha ni ai ni Mqoh Viha ][h [fmi om_ Loh]ncih Ti[^ [h^
Noha Eb_oha Ti[^
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B VF ch`ilg_^ nb[n nb_ qilem [n RGTG b[^ \__h j[lnc[ffs ]igjf_n_^4 Kn q[m _mncg[n_^ nb[n nqi
nl[``c] f[h_m /G5D0 [h^ `iol nl[``c] f[h_m /Y5D0 qiof^ \_ ij_h_^ `il om_ [`n_l 6<964

B VF oj^[n_^ nb_ \om ]igj[hc_m i` nb_ _mncg[n_^ j[lnc[f l_ij_hcha i` RGTG4
B Rifc]_ ch`ilg_^ nb[n nb_ _mncg[n_^ l_ij_hcha i` 8 G5D nl[``c] f[h_m qiof^ \_ [n [\ion 6=7;4 Rifc]_

qiof^ ch`ilg RRTD [h^ l_ko_mn_^ VF ni ch`ilg g_^c[4
B VF cmmo_^ jl_mm l_f_[m_4
B VF ch`ilg_^ MOD2 EVD [h^ PYHD i` nb_ _rj_]n_^ l_ij_hcha ncg_ i` nb_ nqi nl[``c] f[h_m i` RGTG

/G5D04
B E[\f_ VX l_jiln_^ nb[n Rifc]_ l_ij_h_^ nqi f[h_m i` RGTG /G5D0 [n 6=7;
B RRTD [^pcm_^ ginilcmnm i` nb_ l_ij_hcha i` nb_ 9l^ [h^ :nb f[h_ i` G5D RGTG
B VF cmmo_^ jl_mm l_f_[m_m4
B VF a[p_ [h chn_lpc_q qcnb TVJM h_qm][mn4
B JsF l_mog_^ qilecha ih ij_hcha 84
B VF cmmo_^ jl_mm l_f_[m_4
B VF a[p_ [h chn_lpc_q qcnb ET ,Qh [ Ef_[l F[s,4
B VF a[p_ [h chn_lpc_q qcnb TVJM ,V[fe[\ion,
B RRTD ch`ilg_^ ginilcmnm nb[n nl[``c] [n RGTG q[m b_[ps nblioab l[^ci mn[ncihm
B DF l_ko_mn_^ nb_ ]ihnl[]nil ni _l_]n [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih ni _h[\f_

nb_ l_g[chcha f[h_m ni \_ l_ij_h_^4
B N[\iol F_j[lng_hn mn[`` ih mcn_ [^pcm_^ nb[n nb_ _l_]ncih i` nb_ ][n]b jf[n`ilg mbiof^ ihfs

]igg_h]_ qb_h b_[ps l[ch mnijj_^4 Kh nb_ g_[hncg_2 DF jli]__^_^ qcnb nb_ jl_j[l[ncih
`il _l_]ncha nb_ ][n]b jf[n`ilg \s l_koclcha nb_ chmn[ff[ncih i` [h]bil \ifnm [h^ mn__f \l[]e_n `il
mojjilncha nb_ ][n]b jf[n`ilg4

B VF ^cm]omm_^ qcnb nb_ Rifc]_ nb_ cgjf_g_hn[ncih i` ]ihnl[ `fiq jlijim[f [n 78@66
B F_jons Eiggcmmcih_l `il Vl[hmjiln5Rf[hhcha [h^ V_]bhc][f U_lpc]_m /FE5RVU0 chmj_]n_^ nb_ RGTG

mcn_ [h^ a[p_ [ mn[h^3oj \lc_`cha `il nb_ g_^c[4
B VF a[p_ [ m_j[l[n_ chn_lpc_q qcnb E[\f_ VX ih l_ko_mn4
B VF cmmo_^ nb_ jl_mm l_f_[m_m nb[n hi nl[``c] ko_o_ q[m i\m_lp_^ ih RGTG /G5D0 h_[l Mcha V[c Unl__n4

B JsF ]igjf_n_^ qilem ih ij_hcha 84
B JsF l_mog_^ qilem ih ij_hcha 94
B Eihnl[]nil mn[ln_^ ni _l_]n [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih ni nb_ jo\fc] [h^ ni

`[]cfcn[n_ l_gip[f i` nb_ fiim_ m][``if^cha4
B VF cmmo_^ jl_mm l_f_[m_m4

B JsF ]igjf_n_^ qilem ih ij_hcha 94
B VF cmmo_^ jl_mm l_f_[m_m4

B Eihnl[3`fiq f[h_ [n RGTG ij_h_^ ni nl[``c]4
B VF cmmo_^ jl_mm l_f_[m_m

,+ =DZ -++0

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

6689
6766
6786
6788

6789
67:;

6966

6;66

6;96

6;:;

B Rifc]_ ]ih`clg_^ nb[n nb_ ]ihnl[3`fiq [ll[ha_g_hn [n RGTG ]iof^ \_ cgjf_g_hn_^
B Gf_]nlc]c[hm ]on i`` nb_ _f_]nlc]cns mojjfs4
B Js^l[ofc] \l_[e_l [llcp_^4 Un[ln_^ \l_[echa ij_hcha 74
B JsF qiof^ fce_ GVEE ni ]ihn[]n nb_ Y[n_l Uojjfc_m F_j[lng_hn /YUF0 ni ][lls ion nb_ qilem

dichnfs4
B VF l_`_ll_^ nb_ l_ko_mn `lig JsF ni YUF [h^ [me_^ nb_g ni ]ihn[]n JsF4
B MOD ch`ilg_^ nb[n RGTG /G5D0 h_[l Mcha V[c Unl__n q[m mncff ]fim_^4
B Un[ln_^ \l_[echa ij_hcha 84
B Un[ln_^ \l_[echa ij_hcha 94
B DF ch`ilg_^ VF nb[n fiim_h m][``if^cha b[^ \__h `cr_^ [h^ nb[n nqi f[h_m i` nb_ G5D ][llc[a_q[s

]iof^ \_ ij_h_^ ni nl[``c]4
B DF ch`ilg_^ VF nb[n nb_ m_]olcha i` fiim_ m][``if^cha [h^ nb_ l_gip[f i` nb_ ]iifcha niq_lm [h^

mojjilncha `l[g_m b[^ \__h ]igjf_n_^4 Vqi ion_l f[h_m i` nb_ G5D ][llc[a_q[s ]iof^ \_
ij_h_^ ni nl[``c]4

B DF ch`ilg_^ nb[n nb_cl qilem [n RGTG b[^ \__h ]igjf_n_^ \on JsF b[^ hin ]igjf_n_^ nb_cl qilem
s_n4

B JsF mn[ln_^ ]f_[l[h]_ i` nb_ mcn_ [m l_ko_mn_^ \s nb_ Rifc]_4
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B J[hcmih ch`ilg_^ VF nb[n [hinb_l ]l[h_ qiof^ miih [llcp_ [n m]_h_2 [h^ nb_ l_gip[f i` m][``if^cha
qiof^ ]igg_h]_ [n 6<66 ih 76 O[s 866; [h^ cn q[m _rj_]n_^ ni n[e_ [\ion `iol biolm ni
]igjf_n_4 Folcha nb_ l_gip[f qilem2 mig_ il _p_h [ff f[h_m i` RGTG /G5D0 gcabn \_ l_kocl_^ ni
\_ ]fim_^4 VF ^cm[al__^ ni nb_ [`il_m[c^ jf[h [m nb_ ]ihncho[f ]fimol_ i` nl[``c] f[h_m ch RGTG
qiof^ f_[^ ni m_lciom ]iha_mncih ch gilhcha j_[e [h^ mnlihafs l_ko_mn_^ nb_ ]ihnl[]nil ni
_rj_^cn_ nb_ qilem4

B VF ]ih`clg_^ nb[n nb_ ]ihnl[3`fiq [ll[ha_g_hn q[m l_kocl_^2 [h^ nb_ n_lg ]ihnl[]nil /UHM0 i`
JsF q[m chmnlo]n_^ ni ][lls ion nb_ qilem4

B RRTD [^pcm_^ ginilcmnm `lig Dioh^[ls Unl__n G5D ni om_ Nigih^ Ti[^2 Clasf_ Unl__n il Loh]ncih
Ti[^ [h^ Noha Eb_oha Ti[^ ni Mqoh Viha [l_[

B DF ]ih`clg_^ nb[n n_gjil[ls mn[\cfcm[ncih qilem qiof^ \_ ]igjf_n_^ mo\d_]n ni q_[nb_l ]ih^cncih
\s 6<66 ih 76 O[s [h^ nqi nl[``c] f[h_m ih RGTG /G5D0 ]iof^ \_ l_ij_h_^ ni nl[``c]4

B Rifc]_ mnijj_^ [ff nl[``c] pc[ Mcha V[c Unl__n [h^ l_lion_^ cn ni Ebic Joha Ti[^
B JsF [h^ VF [llcp_^ [n mcn_ `il nb_ ij_hcha i` ]_hnl[f ^cpc^_l [n RGTG
B RRTD ola_^ ginilcmnm ni om_ Loh]ncih Ti[^ [h^ Noha Eb_oha Ti[^ ni Mqoh Viha
B RRTD [^pcm_^ ginilcmnm `lig O[ V[o Y[c Ti[^ ni om_ Vch Mqiha Ti[^2 Nigih^ Ti[^2 [h^ Clasf_

Unl__n ni Mqoh Viha4 X_bc]f_m chn_h^cha ni ai ni Mqoh Viha ][h [fmi om_ Loh]ncih Ti[^ [h^
Noha Eb_oha Ti[^
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B VF ch`ilg_^ nb[n nb_ qilem [n RGTG b[^ \__h j[lnc[ffs ]igjf_n_^4 Kn q[m _mncg[n_^ nb[n nqi
nl[``c] f[h_m /G5D0 [h^ `iol nl[``c] f[h_m /Y5D0 qiof^ \_ ij_h_^ `il om_ [`n_l 6<964

B VF oj^[n_^ nb_ \om ]igj[hc_m i` nb_ _mncg[n_^ j[lnc[f l_ij_hcha i` RGTG4
B Rifc]_ ch`ilg_^ nb[n nb_ _mncg[n_^ l_ij_hcha i` 8 G5D nl[``c] f[h_m qiof^ \_ [n [\ion 6=7;4 Rifc]_

qiof^ ch`ilg RRTD [h^ l_ko_mn_^ VF ni ch`ilg g_^c[4
B VF cmmo_^ jl_mm l_f_[m_4
B VF ch`ilg_^ MOD2 EVD [h^ PYHD i` nb_ _rj_]n_^ l_ij_hcha ncg_ i` nb_ nqi nl[``c] f[h_m i` RGTG

/G5D04
B E[\f_ VX l_jiln_^ nb[n Rifc]_ l_ij_h_^ nqi f[h_m i` RGTG /G5D0 [n 6=7;
B RRTD [^pcm_^ ginilcmnm i` nb_ l_ij_hcha i` nb_ 9l^ [h^ :nb f[h_ i` G5D RGTG
B VF cmmo_^ jl_mm l_f_[m_m4
B VF a[p_ [h chn_lpc_q qcnb TVJM h_qm][mn4
B JsF l_mog_^ qilecha ih ij_hcha 84
B VF cmmo_^ jl_mm l_f_[m_4
B VF a[p_ [h chn_lpc_q qcnb ET ,Qh [ Ef_[l F[s,4
B VF a[p_ [h chn_lpc_q qcnb TVJM ,V[fe[\ion,
B RRTD ch`ilg_^ ginilcmnm nb[n nl[``c] [n RGTG q[m b_[ps nblioab l[^ci mn[ncihm
B DF l_ko_mn_^ nb_ ]ihnl[]nil ni _l_]n [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih ni _h[\f_

nb_ l_g[chcha f[h_m ni \_ l_ij_h_^4
B N[\iol F_j[lng_hn mn[`` ih mcn_ [^pcm_^ nb[n nb_ _l_]ncih i` nb_ ][n]b jf[n`ilg mbiof^ ihfs

]igg_h]_ qb_h b_[ps l[ch mnijj_^4 Kh nb_ g_[hncg_2 DF jli]__^_^ qcnb nb_ jl_j[l[ncih
`il _l_]ncha nb_ ][n]b jf[n`ilg \s l_koclcha nb_ chmn[ff[ncih i` [h]bil \ifnm [h^ mn__f \l[]e_n `il
mojjilncha nb_ ][n]b jf[n`ilg4

B VF ^cm]omm_^ qcnb nb_ Rifc]_ nb_ cgjf_g_hn[ncih i` ]ihnl[ `fiq jlijim[f [n 78@66
B F_jons Eiggcmmcih_l `il Vl[hmjiln5Rf[hhcha [h^ V_]bhc][f U_lpc]_m /FE5RVU0 chmj_]n_^ nb_ RGTG

mcn_ [h^ a[p_ [ mn[h^3oj \lc_`cha `il nb_ g_^c[4
B VF a[p_ [ m_j[l[n_ chn_lpc_q qcnb E[\f_ VX ih l_ko_mn4
B VF cmmo_^ nb_ jl_mm l_f_[m_m nb[n hi nl[``c] ko_o_ q[m i\m_lp_^ ih RGTG /G5D0 h_[l Mcha V[c Unl__n4

B JsF ]igjf_n_^ qilem ih ij_hcha 84
B JsF l_mog_^ qilem ih ij_hcha 94
B Eihnl[]nil mn[ln_^ ni _l_]n [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih ni nb_ jo\fc] [h^ ni

`[]cfcn[n_ l_gip[f i` nb_ fiim_ m][``if^cha4
B VF cmmo_^ jl_mm l_f_[m_m4

B JsF ]igjf_n_^ qilem ih ij_hcha 94
B VF cmmo_^ jl_mm l_f_[m_m4

B Eihnl[3`fiq f[h_ [n RGTG ij_h_^ ni nl[``c]4
B VF cmmo_^ jl_mm l_f_[m_m
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6766
6786
6788

6789
67:;

6966

6;66

6;96

6;:;

B Rifc]_ ]ih`clg_^ nb[n nb_ ]ihnl[3`fiq [ll[ha_g_hn [n RGTG ]iof^ \_ cgjf_g_hn_^
B Gf_]nlc]c[hm ]on i`` nb_ _f_]nlc]cns mojjfs4
B Js^l[ofc] \l_[e_l [llcp_^4 Un[ln_^ \l_[echa ij_hcha 74
B JsF qiof^ fce_ GVEE ni ]ihn[]n nb_ Y[n_l Uojjfc_m F_j[lng_hn /YUF0 ni ][lls ion nb_ qilem

dichnfs4
B VF l_`_ll_^ nb_ l_ko_mn `lig JsF ni YUF [h^ [me_^ nb_g ni ]ihn[]n JsF4
B MOD ch`ilg_^ nb[n RGTG /G5D0 h_[l Mcha V[c Unl__n q[m mncff ]fim_^4
B Un[ln_^ \l_[echa ij_hcha 84
B Un[ln_^ \l_[echa ij_hcha 94
B DF ch`ilg_^ VF nb[n fiim_h m][``if^cha b[^ \__h `cr_^ [h^ nb[n nqi f[h_m i` nb_ G5D ][llc[a_q[s

]iof^ \_ ij_h_^ ni nl[``c]4
B DF ch`ilg_^ VF nb[n nb_ m_]olcha i` fiim_ m][``if^cha [h^ nb_ l_gip[f i` nb_ ]iifcha niq_lm [h^

mojjilncha `l[g_m b[^ \__h ]igjf_n_^4 Vqi ion_l f[h_m i` nb_ G5D ][llc[a_q[s ]iof^ \_
ij_h_^ ni nl[``c]4

B DF ch`ilg_^ nb[n nb_cl qilem [n RGTG b[^ \__h ]igjf_n_^ \on JsF b[^ hin ]igjf_n_^ nb_cl qilem
s_n4

B JsF mn[ln_^ ]f_[l[h]_ i` nb_ mcn_ [m l_ko_mn_^ \s nb_ Rifc]_4

7\LTZY ~ 3JZPUTY UT +* >H_ ,**/

,+ =DZ -++0



UZ\ UZ]

6RRHPGLY C
eginr _rppvqnhgunrq crl

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

78:6

78:;

78;6

78;7

78;:

78;<

TVJM Vl[``c]
E_hnl_ l_]_cp_^
nb_ ch`ilg[ncih
`lig miol]_m
TVJM ][ff_^ VF
ni ]f[lc`s nb_
ch`ilg[ncih

VF l_jfc_^ ni
TVJM.m _hkocls

VF ][ff_^ ET

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T[^ci
8 /T802 T[^ci ;
/T;02
Ronihabo[
Eb[hh_f /RVE0

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T82 RVE

T_f_[m_ Fcmm_gch[ncih

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

666;
6868
68;6
6966

B DF ch`ilg_^ nb[n nb_ qilem i` nb_ ][n]b jf[n`ilg q_l_ ]igjf_n_^ [n 89@;6 ih 76 O[s4
B Rifc]_ [^pcm_^ nb[n nb_ l_ij_hcha ncg_ i` nb_ mfiq f[h_ qiof^ \_ ^_f[s_^ `il 96 gchon_m4
B Rifc]_ l_ij_h_^ [ff f[h_m i` RGTG [h^ ginilcmnm q_l_ [^pcm_^ nblioab l[^ci mn[ncihm4
B N[h_ l_chmn[n_g_hn qilem q_l_ ]igjf_n_^ [n 68;84
B Cff nl[``c] f[h_m [n RGTG /G5D0 q_l_ l_ij_h_^ `il nl[``c]4

7\LTZY ~3JZPUTY UT ++ >H_ ,**/

,, =DZ -++0

7=96

7=:;
7>66

7>7;
7>:6
7>;6
7?66

7?:8
7?:;
7?;6
87:>

886;

89:;

89;9

B E `il V chmj_]n_^ nb_ RGTG mcn_ ni i\m_lp_ nb_ nl[``c] ]ih^cncihm [`n_l nb_ ]ihnl[3`fiq [ll[ha_g_hn
q[m chnli^o]_^ [h^ a[p_ [ mn[h^ oj \lc_`cha `il nb_ g_^c[

B VF a[p_ [h chn_lpc_q qcnb TVJM.m h_qm jlial[gg_ [h^ qcnb ET.m h_qm jlial[gg_4
B ET \li[^][mn_^ nb_ nl[``c] h_qm [h^ VF.m mioh^ \cn_
B RRTD [^pcm_^ ginilcmnm nb_ h_q nl[``c] [ll[ha_g_hn /]ihnl[3`fiq0 m]b_g_ q[m ch jf[]_4
B VF cmmo_^ jl_mm l_f_[m_m4

B VF b[^ [h chn_lpc_q qcnb ET.m ,/.-0,
B VF cmmo_^ jl_mm l_f_[m_4
B FE5RVU b[^ [h chn_lpc_q qcnb ET.m ,/.-0,
B VF cmmo_^ jl_mm l_f_[m_4
B VF cmmo_^ jl_mm l_f_[m_ m[scha nb[n ]ihnl[3`fiq g[^_ RGTG nl[``c] mgiinb [h^ hilg[f4
B VF ch`ilg_^ MOD ih jimmc\f_ ij_hcha i` `iol f[h_m \s h_rn gilhcha4
B Rifc]_ l_3ij_h_^ 8h^ f[h_ i` RGTG G5D [h^ [^pcm_^ nb_ ginilcmnm i` nb_ l_ij_hcha i` G5D m_]ih^

f[h_4 Qhfs ih_ f[h_ q[m \fi]e_^ [n nb_ gig_hn4
B DF [^pcm_^ nb[n qilem ih nb_ ][n]b jf[n`ilg qiof^ \_ ]igjf_n_^ \_nq__h 89496 [h^ 66@66

gc^hcabn4
B DF ch`ilg_^ nb[n nb_s b[^ ]igjf_n_^ nb_ _l_]ncih i` [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih

ni nb_ jo\fc]2 [h^ h_]_mm[ls []ncihm mbiof^ \_ n[e_h `il ]ihp_lncha nb_ ]ihnl[ `fiq f[h_ \[]e
ni [ Y5D f[h_4 Vb_ l_chmn[n_g_hn qilem q_l_ _mncg[n_^ ni \_ ]igjf_n_^ ch [h biol4

B Rifc]_ ch`ilg_^ nb[n `[mn f[h_m i` \inb mc^_m i` RGTG q_l_ ]fim_^ [h^ nb_ ]fim_^ f[h_m q_l_
_mncg[n_^ ni \_ l_ij_h_^ ch [\ion 8 biolm4

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

,+ =DZ -++0



UZ\ UZ]

6RRHPGLY C
eginr _rppvqnhgunrq crl

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

78:6

78:;

78;6

78;7

78;:

78;<

TVJM Vl[``c]
E_hnl_ l_]_cp_^
nb_ ch`ilg[ncih
`lig miol]_m
TVJM ][ff_^ VF
ni ]f[lc`s nb_
ch`ilg[ncih

VF l_jfc_^ ni
TVJM.m _hkocls

VF ][ff_^ ET

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T[^ci
8 /T802 T[^ci ;
/T;02
Ronihabo[
Eb[hh_f /RVE0

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T82 RVE

T_f_[m_ Fcmm_gch[ncih

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

666;
6868
68;6
6966

B DF ch`ilg_^ nb[n nb_ qilem i` nb_ ][n]b jf[n`ilg q_l_ ]igjf_n_^ [n 89@;6 ih 76 O[s4
B Rifc]_ [^pcm_^ nb[n nb_ l_ij_hcha ncg_ i` nb_ mfiq f[h_ qiof^ \_ ^_f[s_^ `il 96 gchon_m4
B Rifc]_ l_ij_h_^ [ff f[h_m i` RGTG [h^ ginilcmnm q_l_ [^pcm_^ nblioab l[^ci mn[ncihm4
B N[h_ l_chmn[n_g_hn qilem q_l_ ]igjf_n_^ [n 68;84
B Cff nl[``c] f[h_m [n RGTG /G5D0 q_l_ l_ij_h_^ `il nl[``c]4

7\LTZY ~3JZPUTY UT ++ >H_ ,**/

,, =DZ -++0

7=96

7=:;
7>66

7>7;
7>:6
7>;6
7?66

7?:8
7?:;
7?;6
87:>

886;

89:;

89;9

B E `il V chmj_]n_^ nb_ RGTG mcn_ ni i\m_lp_ nb_ nl[``c] ]ih^cncihm [`n_l nb_ ]ihnl[3`fiq [ll[ha_g_hn
q[m chnli^o]_^ [h^ a[p_ [ mn[h^ oj \lc_`cha `il nb_ g_^c[

B VF a[p_ [h chn_lpc_q qcnb TVJM.m h_qm jlial[gg_ [h^ qcnb ET.m h_qm jlial[gg_4
B ET \li[^][mn_^ nb_ nl[``c] h_qm [h^ VF.m mioh^ \cn_
B RRTD [^pcm_^ ginilcmnm nb_ h_q nl[``c] [ll[ha_g_hn /]ihnl[3`fiq0 m]b_g_ q[m ch jf[]_4
B VF cmmo_^ jl_mm l_f_[m_m4

B VF b[^ [h chn_lpc_q qcnb ET.m ,/.-0,
B VF cmmo_^ jl_mm l_f_[m_4
B FE5RVU b[^ [h chn_lpc_q qcnb ET.m ,/.-0,
B VF cmmo_^ jl_mm l_f_[m_4
B VF cmmo_^ jl_mm l_f_[m_ m[scha nb[n ]ihnl[3`fiq g[^_ RGTG nl[``c] mgiinb [h^ hilg[f4
B VF ch`ilg_^ MOD ih jimmc\f_ ij_hcha i` `iol f[h_m \s h_rn gilhcha4
B Rifc]_ l_3ij_h_^ 8h^ f[h_ i` RGTG G5D [h^ [^pcm_^ nb_ ginilcmnm i` nb_ l_ij_hcha i` G5D m_]ih^

f[h_4 Qhfs ih_ f[h_ q[m \fi]e_^ [n nb_ gig_hn4
B DF [^pcm_^ nb[n qilem ih nb_ ][n]b jf[n`ilg qiof^ \_ ]igjf_n_^ \_nq__h 89496 [h^ 66@66

gc^hcabn4
B DF ch`ilg_^ nb[n nb_s b[^ ]igjf_n_^ nb_ _l_]ncih i` [ ][n]b jf[n`ilg ni jlipc^_ `olnb_l jlin_]ncih

ni nb_ jo\fc]2 [h^ h_]_mm[ls []ncihm mbiof^ \_ n[e_h `il ]ihp_lncha nb_ ]ihnl[ `fiq f[h_ \[]e
ni [ Y5D f[h_4 Vb_ l_chmn[n_g_hn qilem q_l_ _mncg[n_^ ni \_ ]igjf_n_^ ch [h biol4

B Rifc]_ ch`ilg_^ nb[n `[mn f[h_m i` \inb mc^_m i` RGTG q_l_ ]fim_^ [h^ nb_ ]fim_^ f[h_m q_l_
_mncg[n_^ ni \_ l_ij_h_^ ch [\ion 8 biolm4

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ Gp_hnm 5 C]ncihm

,+ =DZ -++0



eginr _rppvqnhgunrq crl

U[T U[U

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

78;>

7968

796;

796>

VF cmmo_^ jl_mm
l_f_[m_ ni
Khn_al[n_^ E[ff
E_hnl_ /KEE02
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Rifc]_ Ro\fc]
T_f[ncihm
Dl[h]b /RRTD0
ch`ilg_^ l[^ci
mn[ncihm i` li[^
]fimol_m

VF l_jfc_^ ni
TVJM.m _hkocls

RRTD [^pcm_^
ginilcmnm i`
li[^ ]fimol_ [n
Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

797;

7966

796;

796>

797=

RRTD [^pcm_^
ginilcmnm nb_
]fimol_ i` nbl__
_[mn\ioh^
f[h_m [n Rlch]_
G^q[l^ Ti[^
G[mn nblioab
l[^ci mn[ncihm

RRTD [^pcm_^
ginilcmnm nb_
\fi]e[a_ i`
Rlch]_ G^q[l^
Ti[^ G[mn
nblioab l[^ci
mn[ncihm

Fcmm_gch[ncih

TVJM
nl[``c]
h_qm ch
T[^ci 7
/T702 T;
ET nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM nl[``c]
h_qm ch T72
T;

ET nl[``c]
h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7996

7998

7999

79:6

79:?

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

RRTD [^pcm_^
ginilcmnm i` nb_
nl[``c] ^cp_lmcih
[ll[ha_g_hn
`il nb_ li[^
]fimol_ [n
Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

RRTD [^pcm_^
ginilcmnm i` nb_
li[^ ]fimol_m
[n Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

7996

7998

7999

799;

79;;

7998

7999 VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

ET P_qm
T_jiln

ET nl[``c]
h_qm
TVJM Vl[``c]
h_qm ch T8

TVJM
mj_]c[f
nl[``c]
[hhioh]_
g_hn ch T72
T;

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8

ET nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8



eginr _rppvqnhgunrq crl

U[T U[U

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

78;>

7968

796;

796>

VF cmmo_^ jl_mm
l_f_[m_ ni
Khn_al[n_^ E[ff
E_hnl_ /KEE02
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Rifc]_ Ro\fc]
T_f[ncihm
Dl[h]b /RRTD0
ch`ilg_^ l[^ci
mn[ncihm i` li[^
]fimol_m

VF l_jfc_^ ni
TVJM.m _hkocls

RRTD [^pcm_^
ginilcmnm i`
li[^ ]fimol_ [n
Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

797;

7966

796;

796>

797=

RRTD [^pcm_^
ginilcmnm nb_
]fimol_ i` nbl__
_[mn\ioh^
f[h_m [n Rlch]_
G^q[l^ Ti[^
G[mn nblioab
l[^ci mn[ncihm

RRTD [^pcm_^
ginilcmnm nb_
\fi]e[a_ i`
Rlch]_ G^q[l^
Ti[^ G[mn
nblioab l[^ci
mn[ncihm

Fcmm_gch[ncih

TVJM
nl[``c]
h_qm ch
T[^ci 7
/T702 T;
ET nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM nl[``c]
h_qm ch T72
T;

ET nl[``c]
h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7996

7998

7999

79:6

79:?

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

RRTD [^pcm_^
ginilcmnm i` nb_
nl[``c] ^cp_lmcih
[ll[ha_g_hn
`il nb_ li[^
]fimol_ [n
Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

RRTD [^pcm_^
ginilcmnm i` nb_
li[^ ]fimol_m
[n Clasf_ Unl__n
nblioab l[^ci
mn[ncihm

7996

7998

7999

799;

79;;

7998

7999 VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

ET P_qm
T_jiln

ET nl[``c]
h_qm
TVJM Vl[``c]
h_qm ch T8

TVJM
mj_]c[f
nl[``c]
[hhioh]_
g_hn ch T72
T;

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8

ET nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8



eginr _rppvqnhgunrq crl

U[V U[W

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

79;?

7:66

7:6;

7:6=

7:77

7:79

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn
/O_nli0 ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
VF ][ff_^ TVJM

7:66

7:6;

7:79

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i`
nb_ :nb f[h_
nblioab l[^ci
mn[ncihm

RRTD [^pcm_^
ginilcmnm i` nb_
`off ]fimol_ [n
Rlch]_ G^q[l^
Ti[^ G[mn
nblioab l[^ci
mn[ncihm

Fcmm_gch[ncih

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T8

TVJM RVE
P_qm][mn
chn_lpc_q qcnb
Fl U[l[b Nc[i
O_nli P_qm
ET P_qm
T_jiln

TVJM nl[``c]
h_qm ch T72 T;
ET nl[``c]
h_qm

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM nl[``c]
h_qm

ET nl[``c]
h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7:88

7:96

7:9:

7:9>

7::;

7::<

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^

RRTD ola_^
ginilcmnm ni om_
V[n_.m E[clh
Vohh_f chmn_[^
i` Y[n_lfii
Ti[^ nblioab
l[^ci mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7:7?

7:96

7:9:

7:96

7:9:

Fcmm_gch[ncih

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn
TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET P_qm
T_jiln

ET nl[``c]
h_qm

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T;

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET nl[``c]
h_qm

7:6;

7:7<

7:7>

TVJM ][ff_^
GVEE ih li[^
]fimol_
VF l_jfc_^ ni
TVJM.m _hkocls

TVJM nl[``c]
h_qm ch T72
T;
ET nl[``c]
h_qm



eginr _rppvqnhgunrq crl

U[V U[W

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

79;?

7:66

7:6;

7:6=

7:77

7:79

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn
/O_nli0 ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
VF ][ff_^ TVJM

7:66

7:6;

7:79

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i`
nb_ :nb f[h_
nblioab l[^ci
mn[ncihm

RRTD [^pcm_^
ginilcmnm i` nb_
`off ]fimol_ [n
Rlch]_ G^q[l^
Ti[^ G[mn
nblioab l[^ci
mn[ncihm

Fcmm_gch[ncih

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T8

TVJM RVE
P_qm][mn
chn_lpc_q qcnb
Fl U[l[b Nc[i
O_nli P_qm
ET P_qm
T_jiln

TVJM nl[``c]
h_qm ch T72 T;
ET nl[``c]
h_qm

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

TVJM nl[``c]
h_qm

ET nl[``c]
h_qm

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7:88

7:96

7:9:

7:9>

7::;

7::<

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^

RRTD ola_^
ginilcmnm ni om_
V[n_.m E[clh
Vohh_f chmn_[^
i` Y[n_lfii
Ti[^ nblioab
l[^ci mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7:7?

7:96

7:9:

7:96

7:9:

Fcmm_gch[ncih

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn
TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET P_qm
T_jiln

ET nl[``c]
h_qm

TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T;

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn
l_]il^_^
chn_lpc_q \s
VF

O_nli P_qm

ET nl[``c]
h_qm

7:6;

7:7<

7:7>

TVJM ][ff_^
GVEE ih li[^
]fimol_
VF l_jfc_^ ni
TVJM.m _hkocls

TVJM nl[``c]
h_qm ch T72
T;
ET nl[``c]
h_qm



eginr _rppvqnhgunrq crl

U[X U[Y

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7:;6

7:;9

7:;=

7;66

7;69

7;6:

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^ [h^
[fn_lh[ncp_
lion_m [^pc]_

TVJM ][ff_^ VF
ih li[^ ]fimol_

VF l_jfc_^ ni
TVJM.m _hkocls

7;66

7;69

7:;6

7;66

7;69

7;6:

VF l_ko_mn_^
TVJM2 ET [h^
O_nli Dli[^][mn
ni l_jiln nb_
ch]c^_hn i`
]iff[jm_
m][``if^cha [n
Rlch]_ G^q[l^
Ti[^ G[mn [h^
[fn_lh[ncp_ lion_m
[^pc]_

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

TVJM \l_[e3ch
h_qm i` nb_
li[^ ]fimol_
TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T8
TVJM g[ch
h_qm
l_jiln_^
li[^ ]fimol_m
ch Y[n_lfii
Ti[^2 Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

ET h_qm
chn_lpc_q qcnb
VF

TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

TVJM g[ch
h_qm
l_jiln_^
li[^
]fimol_m ch
Y[n_lfii
Ti[^2
Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm
chn_lpc_q
qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

TVJM g[ch
h_qm
l_jiln_^
li[^
]fimol_m ch
Y[n_lfii
Ti[^2
Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm
chn_lpc_q
qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7;6>

7;8;

7;96

7;99

7;:6

7<66

7<6>

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
RRTD [^pcm_^
ginilcmnm nb_
l_ij_hcha i`
Uionb\ioh^
f[h_m nblioab
l[^ci mn[ncihm

VF ][ff_^ TVJM

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET
VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF ][ff_^ TVJM

7;6>

7;8;

7;8>

7;96

7;99

7<66

7<6>

7;6>

7;8;

7;96

7;99

7<66

7<6>

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET

VF ][ff_^ TVJM

Fcmm_gch[ncih

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

ET nl[``c]
h_qm

ET P_qm
T_jiln

TVJM nl[``c]
h_qm ch T72 T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm

O_nli P_qm

TVJM nl[``c]
h_qm ch T72
T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

O_nli P_qm

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm

O_nli P_qm
ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

O_nli P_qm



eginr _rppvqnhgunrq crl

U[X U[Y

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7:;6

7:;9

7:;=

7;66

7;69

7;6:

VF l_ko_mn_^
TVJM2 ET [h^
O_nli
Dli[^][mn ni
l_jiln nb_
ch]c^_hn i`
]iff[jm_^ nl__
[n Y[n_lfii
Ti[^ [h^
[fn_lh[ncp_
lion_m [^pc]_

TVJM ][ff_^ VF
ih li[^ ]fimol_

VF l_jfc_^ ni
TVJM.m _hkocls

7;66

7;69

7:;6

7;66

7;69

7;6:

VF l_ko_mn_^
TVJM2 ET [h^
O_nli Dli[^][mn
ni l_jiln nb_
ch]c^_hn i`
]iff[jm_
m][``if^cha [n
Rlch]_ G^q[l^
Ti[^ G[mn [h^
[fn_lh[ncp_ lion_m
[^pc]_

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

TVJM \l_[e3ch
h_qm i` nb_
li[^ ]fimol_
TVJM mj_]c[f
nl[``c]
[hhioh]_3
g_hn ch T8
TVJM g[ch
h_qm
l_jiln_^
li[^ ]fimol_m
ch Y[n_lfii
Ti[^2 Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

ET h_qm
chn_lpc_q qcnb
VF

TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

TVJM g[ch
h_qm
l_jiln_^
li[^
]fimol_m ch
Y[n_lfii
Ti[^2
Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm
chn_lpc_q
qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

TVJM g[ch
h_qm
l_jiln_^
li[^
]fimol_m ch
Y[n_lfii
Ti[^2
Clasf_
Unl__n [h^
Rlch]_
G^q[l^
Ti[^ G[mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm
chn_lpc_q
qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7;6>

7;8;

7;96

7;99

7;:6

7<66

7<6>

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET

VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
RRTD [^pcm_^
ginilcmnm nb_
l_ij_hcha i`
Uionb\ioh^
f[h_m nblioab
l[^ci mn[ncihm

VF ][ff_^ TVJM

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET
VF cmmo_^
l_j_[n_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

VF ][ff_^ TVJM

7;6>

7;8;

7;8>

7;96

7;99

7<66

7<6>

7;6>

7;8;

7;96

7;99

7<66

7<6>

T_]il^_^
chn_lpc_q \s VF
qcnb TVJM [h^
ET

VF ][ff_^ TVJM

Fcmm_gch[ncih

RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

ET nl[``c]
h_qm

ET P_qm
T_jiln

TVJM nl[``c]
h_qm ch T72 T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm

O_nli P_qm

TVJM nl[``c]
h_qm ch T72
T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

O_nli P_qm

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm

O_nli P_qm
ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T8

TVJM
P_qm][mn

RVE
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

O_nli P_qm



eginr _rppvqnhgunrq crl

U[Z U[[

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

VF ][ff_^ TVJM

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7<78

7<8>

7<99

7<9:

7<9;

7=66

7=6;

7<6?

7<78

7<8>

7<99

7<9:

7<9;

7=66

7=6;

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

GVEE ][ff_^
TVJM

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm
5 Vl[``c]
P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

O_nli P_qm

ET h_qm
l_jiln
chn_lpc_q
qcnb VF

TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm
5 Vl[``c]
P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm l_jiln
chn_lpc_q qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7=6>

7=96

7=99

7=9<

7=;>

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i`
nqi nl[``c] f[h_m
ch Clasf_ Unl__n4

VF ][ff_^ TVJM

7=6=

7=6>

7=96

7=99

7=9:

7=9<

7=;>

7=;?

7=6>

7=7;

7=96

7=99

7=9:

7=9<

7=9=
7=9>

7=;>

7=;?

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
Rifc]_ cmmo_^
nl[``c] \off_nchm
[h^ ola_^
ginilcmnm ni om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^4

VF ][ff_^ TVJM

VF ][ff_^ ET
VF ][ff_^ TVJM
Rifc]_ cmmo_^
nl[``c] \off_nchm
[h^ ola_^
ginilcmnm ni om_
[fn_lh[ncp_
li[^m ni
Miqfiih4

Fcmm_gch[ncih

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn

O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` P5D
`[mn f[h_ [h^ U5D
[ff f[h_m4
TVJM ][ff_^ VF
ni oj^[n_ nb_
ch`ilg[ncih

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_[h^
gi\cf_ jbih_
]igj[hc_m

VF ][ff_^ TVJM

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` [ff f[h_m4
VF ][ff_^ ET

ET nl[``c]
h_qm
O_nli P_qm 5
Vl[``c] P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

RVE
P_qm][mn

ET h_qm
l_jiln
chn_lpc_q qcnb
VF
TVJM nl[``c]
h_qm ch T72
T82 T;
RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

7<78

7<8>

7<96

7<98

7<99

7<9:

7<9;

7<9<
7=66

7=6;

7=6<

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm

VF ][ff_^ TVJM



eginr _rppvqnhgunrq crl

U[Z U[[

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

VF ][ff_^ TVJM

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7<78

7<8>

7<99

7<9:

7<9;

7=66

7=6;

7<6?

7<78

7<8>

7<99

7<9:

7<9;

7=66

7=6;

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

GVEE ][ff_^
TVJM

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm
5 Vl[``c]
P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

O_nli P_qm

ET h_qm
l_jiln
chn_lpc_q
qcnb VF

TVJM nl[``c]
h_qm ch T72
T82 T;

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm
5 Vl[``c]
P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

RVE
P_qm][mn

O_nli P_qm

ET h_qm l_jiln
chn_lpc_q qcnb VF
TVJM nl[``c]
h_qm ch T72
T82 T;

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7=6>

7=96

7=99

7=9<

7=;>

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i`
nqi nl[``c] f[h_m
ch Clasf_ Unl__n4

VF ][ff_^ TVJM

7=6=

7=6>

7=96

7=99

7=9:

7=9<

7=;>

7=;?

7=6>

7=7;

7=96

7=99

7=9:

7=9<

7=9=
7=9>

7=;>

7=;?

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m
Rifc]_ cmmo_^
nl[``c] \off_nchm
[h^ ola_^
ginilcmnm ni om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^4

VF ][ff_^ TVJM

VF ][ff_^ ET
VF ][ff_^ TVJM
Rifc]_ cmmo_^
nl[``c] \off_nchm
[h^ ola_^
ginilcmnm ni om_
[fn_lh[ncp_
li[^m ni
Miqfiih4

Fcmm_gch[ncih

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn

O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` P5D
`[mn f[h_ [h^ U5D
[ff f[h_m4
TVJM ][ff_^ VF
ni oj^[n_ nb_
ch`ilg[ncih

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_[h^
gi\cf_ jbih_
]igj[hc_m

VF ][ff_^ TVJM

RRTD [^pcm_^
ginilcmnm i` nb_
l_ij_hcha i` [ff f[h_m4
VF ][ff_^ ET

ET nl[``c]
h_qm
O_nli P_qm 5
Vl[``c] P_qm

TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

TVJM
P_qm][mn

RVE
P_qm][mn

ET h_qm
l_jiln
chn_lpc_q qcnb
VF
TVJM nl[``c]
h_qm ch T72
T82 T;
RVE mj_]c[f
nl[``c]
[hhioh]_3
g_hn

7<78

7<8>

7<96

7<98

7<99

7<9:

7<9;

7<9<
7=66

7=6;

7=6<

O_nli nl[``c]
h_qm

TVJM
P_qm][mn

TVJM nl[``c]
h_qm ch T72
T82 T;

RVE mj_]c[f nl[``c]
[hhioh]_3
g_hn
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm

VF ][ff_^ TVJM



eginr _rppvqnhgunrq crl

U[\ U[]

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7?66

7?6;

7?7=

7?8;

7?8?

7?96

7?98
7?99

8666

TVJM ][ff_^ VF
ih li[^ ]fimol_

VF l_jfc_^ ni
TVJM.m _hkocls
VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7?66 7?66

7?6;

7?6<

7?7;

7?86

7?96

7?99

8666

RRTD [^pcm_^
ginilcmnm i` nbcm
[ll[ha_g_hn
nblioab l[^ci
mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T82 T;

ET P_qm
T_jiln

O_nli P_qm
TVJM nl[``c]
h_qm ch T72
T8

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

ET P_qm T_jiln

O_nli P_qm

TVJM nl[``c]
h_qm ch T72
T8

ET nl[``c]
h_qm
ET P_qm
T_jiln

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7>66

7>68

7>6>
7>8:

7>8;

7>96

7>9:

7>9?

RRTD [^pcm_^
ginilcmnm i` nb_
l_f_[m_ i` [ff
nl[``c] f[h_m [n
Clasf_ Unl__n

7>66

7>68

7>96

7>66

7>68

7>6;

7>6<

7>6>

7>8;

7>96

7>9:

7>9?

7>;6

RRTD [^pcm_^
ginilcmnm
nblioab l[^ci
mn[ncihm nb[n nb_
JM _hnl[h]_ i`
Elimm3J[l\iol
Vohh_f q[m
]fim_^ [n
chn_lp[f ^o_ ni
]iha_mncih [n
Miqfiih _rcn

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

ET P_qm
Doff_nch

O_nli nl[``c]
h_qm

O_nli P_qm
ET nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn

RVE
P_qm][mn

ET P_qm
Doff_nch

O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7

T_f_[m_ Fcmm_gch[ncih

VF
]ih^o]n_^
h_qm
chn_lpc_q
qcnb ET

VF
]ih^o]n_^
h_qm
chn_lpc_q
qcnb TVJM

ET P_qm
Doff_nch
O_nli nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8

O_nli P_qm

TVJM nl[``c]
h_qm ch T;

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

ET P_qm
T_jiln



eginr _rppvqnhgunrq crl

U[\ U[]

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7?66

7?6;

7?7=

7?8;

7?8?

7?96

7?98
7?99

8666

TVJM ][ff_^ VF
ih li[^ ]fimol_

VF l_jfc_^ ni
TVJM.m _hkocls
VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

7?66 7?66

7?6;

7?6<

7?7;

7?86

7?96

7?99

8666

RRTD [^pcm_^
ginilcmnm i` nbcm
[ll[ha_g_hn
nblioab l[^ci
mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T82 T;

ET P_qm
T_jiln

O_nli P_qm
TVJM nl[``c]
h_qm ch T72
T8

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln
TVJM nl[``c]
h_qm ch T72
T82 T;
ET nl[``c]
h_qm

ET P_qm T_jiln

O_nli P_qm

TVJM nl[``c]
h_qm ch T72
T8

ET nl[``c]
h_qm
ET P_qm
T_jiln

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

7>66

7>68

7>6>
7>8:

7>8;

7>96

7>9:

7>9?

RRTD [^pcm_^
ginilcmnm i` nb_
l_f_[m_ i` [ff
nl[``c] f[h_m [n
Clasf_ Unl__n

7>66

7>68

7>96

7>66

7>68

7>6;

7>6<

7>6>

7>8;

7>96

7>9:

7>9?

7>;6

RRTD [^pcm_^
ginilcmnm
nblioab l[^ci
mn[ncihm nb[n nb_
JM _hnl[h]_ i`
Elimm3J[l\iol
Vohh_f q[m
]fim_^ [n
chn_lp[f ^o_ ni
]iha_mncih [n
Miqfiih _rcn

VF cmmo_^ jl_mm
l_f_[m_ ni KEE2
KUF2 VX2 l[^ci
mn[ncihm2 j[a_
[h^ gi\cf_
jbih_
]igj[hc_m

Fcmm_gch[ncih

ET P_qm
Doff_nch

O_nli nl[``c]
h_qm

O_nli P_qm
ET nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn

RVE
P_qm][mn

ET P_qm
Doff_nch

O_nli nl[``c]
h_qm

TVJM nl[``c]
h_qm ch T7

T_f_[m_ Fcmm_gch[ncih

VF
]ih^o]n_^
h_qm
chn_lpc_q
qcnb ET

VF
]ih^o]n_^
h_qm
chn_lpc_q
qcnb TVJM

ET P_qm
Doff_nch
O_nli nl[``c]
h_qm
TVJM nl[``c]
h_qm ch T8

O_nli P_qm

TVJM nl[``c]
h_qm ch T;

TVJM nl[``c]
h_qm ch T7
ET nl[``c]
h_qm
O_nli nl[``c]
h_qm

ET P_qm
T_jiln



eginr _rppvqnhgunrq crl

U\T U\U

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

898;

8996

89:?

89;=

RRTD [^pcm_^
ginilcmnm `lig
Dioh^[ls
Unl__n
_[mn\ioh^ ni
om_ N_gih^
Ti[^ Clasf_
Unl__n il
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^
ni Mqoh Viha
[l_[

RRTD ola_^
ginilcmnm ni om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^
ni Mqoh Viha
RRTD [^pcm_^
ginilcmnm `lig
O[ V[o Y[c
Ti[^ ni om_ Vch
Mqiha Ti[^2
N_gih^ Ti[^2
Clasf_ Unl__n ni
Mqoh Viha4
X_bc]f_m
chn_h^cha ni
Mqoh Viha ][h
[fmi om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

8766

8866

8696

8766

8866

8966

866=

8696

869:

8766

8776

8796

879:

87:<

8866

8896

8966

RRTD [^pcm_^
ginilcmnm nb[n
Elimm3J[l\iol
Vohh_f q[m
]fim_^ [n
chn_lp[f ^o_ ni
]iha_mn_^
nl[``c] nblioab
l[^ci mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KUF

RRTD [^pcm_^
ginilcmnm i` nb_
nl[``c] ^cp_lmcih
ch Ut_ O_c
Unl__n4

Fcmm_gch[ncih

ET P_qm
T_jiln

TVJM
P_qm][mn

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn

ET P_qm
T_jiln

TVJM
P_qm][mn

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm

ET nl[``c]
h_qm
ET P_qm
T_jiln
chn_lpc_q
qcnb m]biif
\om
ij_l[nil

ET P_qm
T_jiln
ET nl[``c]
h_qm

ET P_qm][mn

TVJM
P_qm][mn
O_nli P_qm

ET mj_]c[f
l_jiln

TVJM
P_qm][mn

O_nli P_qm

ET P_qm
T_jiln

Hlig 89;=2 nb_ ^cmm_gch[ncih i` ch`ilg[ncih `i]om_m ih nb_ Rlch]_ G^q[l^ Ti[^ G[mn Kh]c^_hn4



eginr _rppvqnhgunrq crl

U\T U\U

3VVLTKP^ F

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

898;

8996

89:?

89;=

RRTD [^pcm_^
ginilcmnm `lig
Dioh^[ls
Unl__n
_[mn\ioh^ ni
om_ N_gih^
Ti[^ Clasf_
Unl__n il
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^
ni Mqoh Viha
[l_[

RRTD ola_^
ginilcmnm ni om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^
ni Mqoh Viha
RRTD [^pcm_^
ginilcmnm `lig
O[ V[o Y[c
Ti[^ ni om_ Vch
Mqiha Ti[^2
N_gih^ Ti[^2
Clasf_ Unl__n ni
Mqoh Viha4
X_bc]f_m
chn_h^cha ni
Mqoh Viha ][h
[fmi om_
Loh]ncih Ti[^
[h^ Noha
Eb_oha Ti[^

Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih T_f_[m_ Fcmm_gch[ncih

O_nli P_qm

ET P_qm
T_jiln

Y[n_lfii Ti[^
H[ff_h Vl__ Kh]c^_hn

Clasf_ Unl__n
H[ff_h U][``if^cha Kh]c^_hn

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Vcg_ Vcg_

4 =DZ -++0

8766

8866

8696

8766

8866

8966

866=

8696

869:

8766

8776

8796

879:

87:<

8866

8896

8966

RRTD [^pcm_^
ginilcmnm nb[n
Elimm3J[l\iol
Vohh_f q[m
]fim_^ [n
chn_lp[f ^o_ ni
]iha_mn_^
nl[``c] nblioab
l[^ci mn[ncihm

VF cmmo_^ jl_mm
l_f_[m_ ni KUF

RRTD [^pcm_^
ginilcmnm i` nb_
nl[``c] ^cp_lmcih
ch Ut_ O_c
Unl__n4

Fcmm_gch[ncih

ET P_qm
T_jiln

TVJM
P_qm][mn

T_f_[m_ Fcmm_gch[ncih

TVJM
P_qm][mn

ET P_qm
T_jiln

TVJM
P_qm][mn

ET P_qm
T_jiln

T_f_[m_ Fcmm_gch[ncih

ET nl[``c]
h_qm
O_nli P_qm

ET nl[``c]
h_qm
ET P_qm
T_jiln
chn_lpc_q
qcnb m]biif
\om
ij_l[nil

ET P_qm
T_jiln
ET nl[``c]
h_qm

ET P_qm][mn

TVJM
P_qm][mn
O_nli P_qm

ET mj_]c[f
l_jiln

TVJM
P_qm][mn

O_nli P_qm

ET P_qm
T_jiln

Hlig 89;=2 nb_ ^cmm_gch[ncih i` ch`ilg[ncih `i]om_m ih nb_ Rlch]_ G^q[l^ Ti[^ G[mn Kh]c^_hn4



eginr _rppvqnhgunrq crl

U\V U\W

3VVLTKP^ F

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
RRTD [^pcm_^ ginilcmnm nb[n nb_ 9l^ [h^ :nb f[h_
i` Rlch]_ G^q[l^ Ti[^ G[mn l_ij_h_^ nblioab
l[^ci mn[ncihm
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

Fcmm_gch[ncih

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Fcmm_gch[ncih

6666

6696

6766

6796

6866

6896
6966
6996
6:66
6:96
6;66
6;96

6<66

6<96

6=66

6=86

6=8;

6=96

6=9:
6=9?
6>66

6>6=
6>6>
6>76
6>96

6>9:
6>9;
6?66

6?6;
6?96

O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb Docf^cham
F_j[lng_hn /DF0
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm Doff_nch fcp_ l_jiln 5 chn_lpc_q qcnb VF

O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
TVJM h_qm][mn chn_lpc_q qcnb VF
ET P_qm T_jiln fcp_ l_jiln
ET nl[``c] h_qm
O_nli nl[``c] h_qm
VF a[p_ [h chn_lpc_q qcnb ET ,Qh [ Ef_[l F[s,
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
VF a[p_ [h chn_lpc_q qcnb TVJM ,V[fe[\ion,
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln

,+ =DZ -++0

6?9:
6?;6

7666

766>
7696

7766

776<
7796

77:8

7866

7886

7896
78:=

7966

7996

7:66

7:96

7;66

7;67

7;96

7<66
7<88

7<8>
7<96

7<9:
7<:;

7=66

RRTD ch`ilg_^ ginilcmnm nb[n nl[``c] [n Rlch]_
G^q[l^ Ti[^ G[mn q[m b_[ps nblioab l[^ci mn[ncihm

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

ET nl[``c] h_qm

O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb U[l[b Nc[i
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb U[l[b Nc[i
ET nl[``c] h_qm
F_jons Eiggcmmcih_l `il Vl[hmjiln ]ih^o]n_^ [
mn[h^oj \lc_`cha
O_nli P_qm

O_nli P_qm
ET P_qm Doff_nch

O_nli P_qm

O_nli P_qm
ET T_jiln Ncp_ l_jiln 5 chn_lpc_q qcnb VF
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb DF
O_nli P_qm
ET P_qm T_jiln

O_nli P_qm
ET P_qm T_jiln
O_nli P_qm

O_nli nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm

O_nli P_qm

,+ =DZ -++0
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Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
RRTD [^pcm_^ ginilcmnm nb[n nb_ 9l^ [h^ :nb f[h_
i` Rlch]_ G^q[l^ Ti[^ G[mn l_ij_h_^ nblioab
l[^ci mn[ncihm
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

Fcmm_gch[ncih

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Fcmm_gch[ncih
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6:96
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6=66
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O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb Docf^cham
F_j[lng_hn /DF0
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm Doff_nch fcp_ l_jiln 5 chn_lpc_q qcnb VF

O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
TVJM h_qm][mn chn_lpc_q qcnb VF
ET P_qm T_jiln fcp_ l_jiln
ET nl[``c] h_qm
O_nli nl[``c] h_qm
VF a[p_ [h chn_lpc_q qcnb ET ,Qh [ Ef_[l F[s,
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
VF a[p_ [h chn_lpc_q qcnb TVJM ,V[fe[\ion,
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln

,+ =DZ -++0
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7:96
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7<96

7<9:
7<:;

7=66

RRTD ch`ilg_^ ginilcmnm nb[n nl[``c] [n Rlch]_
G^q[l^ Ti[^ G[mn q[m b_[ps nblioab l[^ci mn[ncihm

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

ET nl[``c] h_qm

O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb U[l[b Nc[i
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb U[l[b Nc[i
ET nl[``c] h_qm
F_jons Eiggcmmcih_l `il Vl[hmjiln ]ih^o]n_^ [
mn[h^oj \lc_`cha
O_nli P_qm

O_nli P_qm
ET P_qm Doff_nch

O_nli P_qm

O_nli P_qm
ET T_jiln Ncp_ l_jiln 5 chn_lpc_q qcnb VF
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln
O_nli P_qm
ET P_qm T_jiln chn_lpc_q qcnb DF
O_nli P_qm
ET P_qm T_jiln

O_nli P_qm
ET P_qm T_jiln
O_nli P_qm

O_nli nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln
ET nl[``c] h_qm

O_nli P_qm

,+ =DZ -++0



U\X U\Y

9RUYYHX_
CKF Conig[nc] Kh]c^_hn F_n_]ncih

CVE Cl_[ Vl[``c] Eihnlif

DF Docf^cham F_j[lng_hn

ECF Eigjon_l3[c^_^ Fcmj[n]b

EEVX Efim_^3Ecl]ocn V_f_pcmcih

EUQ Eomnig_l U_lpc]_ Q``c]_l

GOD G^o][ncih [h^ O[hjiq_l Dol_[o

GOUE Gg_la_h]s Oihcnilcha [h^ Uojjiln E_hnl_

GTU Gg_la_h]s T_mjihm_ Usmn_g

GVEE Gg_la_h]s Vl[hmjiln Eiil^ch[ncih E_hnl_

HGJF Hii^ [h^ Ghpclihg_hn[f Jsac_h_ F_j[lng_hn

HUF Hcl_ U_lpc]_m F_j[lng_hn

IKU I_ial[jbc][f Kh`ilg[ncih Usmn_g

IRU Ifi\[f Rimcncihcha Usmn_g

JsF Jcabq[sm F_j[lng_hn

KEE Khn_al[n_^ E[ff E_hnl_

KUF Kh`ilg[ncih U_lpc]_m F_j[lng_hn

KVU Khn_ffca_hn Vl[hmjiln Usmn_gm

LVKU Liolh_s Vcg_ Kh^c][ncih Usmn_g

METE Miqfiih3E[hnih T[cfq[s Eiljil[ncih

MOD Vb_ Miqfiih Oinil Dom Ei4 Nn^4

NEUF N_cmol_ [h^ Eofnol[f U_lpc]_m F_j[lng_hn

NGF Ncabn3_gcnncha ^ci^_

OVTE OVT Eiljil[ncih Nn^4

RRTD Rifc]_ Ro\fc] T_f[ncihm Dl[h]b

TEEE T_acih[f Eigg[h^ [h^ Eihnlif E_hnl_

UOU Ubiln O_mm[acha U_lpc]_

VF Vl[hmjiln F_j[lng_hn

VKOU Vl[hmjiln Kh]c^_hn O[h[a_g_hn U_]ncih

XOU X[lc[\f_ O_mm[a_ Ucah

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Fcmm_gch[ncih
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VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF a[p_ chn_lpc_q ni TVJM [h^ ET4
GVEE cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci
mn[ncihm2 j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
RRTD [^pcm_^ ginilcmnm i` nb_ ]ihnl[3`fiq m]b_g_

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KUF

Rifc]_ [^pcm_^ ginilcmnm i` nb_ l_ij_hcha i` G5D
m_]ih^ f[h_4

O_nli nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln
Eiggcmmcih_l `il Vl[hmjiln chmj_]n_^ nb_ Rlch]_
G^q[l^ Ti[^ G[mn mcn_ [h^ ]ih^o]n_^ [ mn[h^3
oj jl_mm \lc_`cha
ET nl[``c] h_qm
O_nli nl[``c] h_qm

TVJM h_qm][mn jf[s_^ oj VF.m mioh^ \cn_m
ET h_qm][mn
O_nli nl[``c] h_qm
O_nli P_qm

ET nl[``c] h_qm
O_nli nl[``c] h_qm

VF b[^ [h chn_lpc_q qcnb ET.m ,/.-0,4
O_nli P_qm
ET P_qm T_jiln
FE5RVU b[^ [h chn_lpc_q qcnb ET.m ,/.-0,4
ET nl[``c] h_qm
ET P_qm T_jiln
O_nli P_qm

O_nli P_qm
ET P_qm T_jiln
O_nli P_qm

ET nl[``c] h_qm

,+ =DZ -++0

Uiol]_m@ VF2 Rifc]_2 ET2 O_nli2 TVJM

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Fcmm_gch[ncih

68;6 Rifc]_ [^pcm_^ ginilcmnm i` nb_ l_ij_hcha i` [ff
f[h_m4

,, =DZ -++0



U\X U\Y

9RUYYHX_
CKF Conig[nc] Kh]c^_hn F_n_]ncih

CVE Cl_[ Vl[``c] Eihnlif

DF Docf^cham F_j[lng_hn

ECF Eigjon_l3[c^_^ Fcmj[n]b

EEVX Efim_^3Ecl]ocn V_f_pcmcih

EUQ Eomnig_l U_lpc]_ Q``c]_l

GOD G^o][ncih [h^ O[hjiq_l Dol_[o

GOUE Gg_la_h]s Oihcnilcha [h^ Uojjiln E_hnl_

GTU Gg_la_h]s T_mjihm_ Usmn_g

GVEE Gg_la_h]s Vl[hmjiln Eiil^ch[ncih E_hnl_

HGJF Hii^ [h^ Ghpclihg_hn[f Jsac_h_ F_j[lng_hn

HUF Hcl_ U_lpc]_m F_j[lng_hn

IKU I_ial[jbc][f Kh`ilg[ncih Usmn_g

IRU Ifi\[f Rimcncihcha Usmn_g

JsF Jcabq[sm F_j[lng_hn

KEE Khn_al[n_^ E[ff E_hnl_

KUF Kh`ilg[ncih U_lpc]_m F_j[lng_hn

KVU Khn_ffca_hn Vl[hmjiln Usmn_gm

LVKU Liolh_s Vcg_ Kh^c][ncih Usmn_g

METE Miqfiih3E[hnih T[cfq[s Eiljil[ncih

MOD Vb_ Miqfiih Oinil Dom Ei4 Nn^4

NEUF N_cmol_ [h^ Eofnol[f U_lpc]_m F_j[lng_hn

NGF Ncabn3_gcnncha ^ci^_

OVTE OVT Eiljil[ncih Nn^4

RRTD Rifc]_ Ro\fc] T_f[ncihm Dl[h]b

TEEE T_acih[f Eigg[h^ [h^ Eihnlif E_hnl_

UOU Ubiln O_mm[acha U_lpc]_

VF Vl[hmjiln F_j[lng_hn

VKOU Vl[hmjiln Kh]c^_hn O[h[a_g_hn U_]ncih

XOU X[lc[\f_ O_mm[a_ Ucah

Rlch]_ G^q[l^ Ti[^ G[mn
H[ff_h U][``if^cha Kh]c^_hn

Vcg_ T_f_[m_ Fcmm_gch[ncih
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889:

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF a[p_ chn_lpc_q ni TVJM [h^ ET4
GVEE cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci
mn[ncihm2 j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
RRTD [^pcm_^ ginilcmnm i` nb_ ]ihnl[3`fiq m]b_g_

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m

VF cmmo_^ jl_mm l_f_[m_ ni KEE2 KUF2 VX2 l[^ci mn[ncihm2
j[a_l [h^ gi\cf_ jbih_ ]igj[hc_m
VF cmmo_^ jl_mm l_f_[m_ ni KUF

Rifc]_ [^pcm_^ ginilcmnm i` nb_ l_ij_hcha i` G5D
m_]ih^ f[h_4

O_nli nl[``c] h_qm
O_nli P_qm
ET P_qm T_jiln
Eiggcmmcih_l `il Vl[hmjiln chmj_]n_^ nb_ Rlch]_
G^q[l^ Ti[^ G[mn mcn_ [h^ ]ih^o]n_^ [ mn[h^3
oj jl_mm \lc_`cha
ET nl[``c] h_qm
O_nli nl[``c] h_qm

TVJM h_qm][mn jf[s_^ oj VF.m mioh^ \cn_m
ET h_qm][mn
O_nli nl[``c] h_qm
O_nli P_qm

ET nl[``c] h_qm
O_nli nl[``c] h_qm

VF b[^ [h chn_lpc_q qcnb ET.m ,/.-0,4
O_nli P_qm
ET P_qm T_jiln
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