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@` Z [e i W ^U a _ [` Y e b W W U Z S f fZ W J fa U ] Z a ^_ @` fW d` S f[a ` S ^ : a`YdWee a X G ^S ef[U
J g dY W a ` e% J [d ? Sda^V > [^^[We% G dW e [V W ` f a X fZ W J a U [W fk % eS [V fZ S f S b S df Xda _
b Z a fa Y dS b Z k fZ W d W Z S V T W W ` ` a fZ [` Y ` W i [` fZ [e X[W ^V a X ^S fW ' F` fZ [` ] [` Y Z [e
i a dV e a hWd% i W SdW T a g ` V fa ` a fW i [fZ eg db d[eW fZ S f _ S ` k ea &U S ^^W V ` W i _ W fZ a V e
i W dW [` W e eW ` U W e g Y Y W efW V ad S b b ^[W V .)% *)) S ` V W h W ` *%))) k W S de SYa'
8 ^dW S V k S f fZ S f f[_ W fZ W dW i W dW e ] [^ Xg ^ eg dY W a ` e i Z a i W dW [` S e[_ [^S d b a e[f[a `
fa ; W_ [U Z a h% ; W _ b efW d S ` V a fZ W de % Xa d [` e fS ` U W % fa V S k % i Z a i [fZ T d[^^[S ` f fW U Z &
` [c g W SdW US b S T ^W a X eW i [` Y S eW U a ` V Z WS V ad Z W S df% ad S ` a fZ W d ^[_ T % a ` fa S`
S ` [_ S ^ T gf i Z a % Xa d ] ` a i ` S ` V g ` ] ` a i ` dW S ea ` e% Z S h W XS [^W V fa S U Z [W h W b W d &
_ S ` W ` f eg U UW ee'

K Z W Z [e fa d k a X b ^S e f[U eg dY W dk V S fW e T S U ] fa S ` U [W ` f f[_ W e4 S U fg S ^^k [f [e Se
a ^V Se _ W V [U [` W [fe W ^X ' J [` U W f[_ W [_ _ W _ a d[S ^ U Z [^V dW ` Z S hW T WW ` Tad` i [fZ
V W Xa d _ [f[W e % S ` V _ S ` [` fZ W efd g Y Y ^W i [fZ ` S fg dW Z S e e g XXW d W V [` \g d k ^W S V [` Y
fa eW d[a g e U a ` eW c g W ` U W e ' 8 ` U [W ` f eg dY W dk i S e [` W e eW ` U W dW U a ` efd g U f[h W eg dY Wdk'
F X Ua g deW% [f i S e b a ee[T ^W fa b W d Xa d_ a ` ^k fZ W _ a ef ` W U W eeS dk % ^[XW &eS h [` Y a b WdS &
f[a ` e% _ S ` [b g ^S fW f[e eg W e a ` ^k ^a U S ^^k à S ` V fa i S [f S ` V eWW' GS[`% ^a ee a X T^aaV%
[` XW U f[a ` % [` e g X X[U [W ` f W j b W d [W ` U W % e g b W de f[f[a ` S ` V dW ^[Y [a g e b dW \g V [U W Z S _ b W dW V
fZ W V W h W ^a b _ W ` f a X eg dY W dk Xa d _ S ` k UW ` fg d[W e ' 8 f fZ S f f[_ W eg dY W a ` e i W dW ` a f
Z W ^V [` Y dW S f W e fW W _ [` _ W V [U S ^ U [dU ^W e S ` V i W dW U S ^^W V g b a ` T k V a U fa de fa
b W d Xa d_ fZ W V [d fk i a d ] i Z [U Z i S e T W^a i fZ W [d V [Y ` [fk ' J g U Z i S e fZ W e [fg S f[a `
Xa d _ S ` k Z g ` V dW V kWS de'

; gd[`Y fZ W ^a ` Y b W d[a V a X V W h W ^a b _ W ` f eg dY W dk dW _ S [` W V W e e W ` f[S ^^k S U dS Xf'
J g dY W a ` e b W d Xa d _ W V fZ W a b W dS f[a ` T g f fZ W XS fW a X fZ W i a g ` V S ` V b S f[W ` f dW efWV %
Se fZ W eS k [` Y Y a We% [` fZ W Z S ` V e a X >aV' K Z W b S f[W ` f eg dh [h W V fZ W a b WdS f[a `
ad V [V ` a f eg dh [h W à fZ W d W i S e `a a fZ W d S ^fW d` S f[h W ' < hW` [ X Z W eg dh [h W V fZ W
[_ _ W V [S fW a b W dS f[a ` % Z W a XfW ` V [W V Xd a _ fZ W ^S fW W X XW U fe ' G S[`% ^a ee a X T^aaV
S ` V i a g ` V U a ` fS _ [` S f[a ` i W dW S ^^ S U U W b fW V S e ` W U W e eS dk Wh[^e '

@ f [e a ` ^k b a ee[T ^W fa dW Y S dV eg dY W dk S e S eU [W ` U W Xd a _ fZ W f[_ W i Z W ` [`
S V V [f[a ` fa da g f[` W i a d ] % eg dY W a ` e e fS d fW V fa _ S ] W W j b W d [_ W ` fe % T W U S _ W T [a&
^a Y [e fe S ` V T WYS` fa fd W S f fZ W a dY S ` [e_ Se S i Z a ^W S ` V ` a f a ` ^k fZ W i a g ` V '

= agd Y dW S f V [eU a h W d[W e _ S V W fZ W V W h W ^a b _ W ` f a X _ a V W d` eg dY W dk baee[T ^W3
S ` S W e fZ W e[S % S eW b f[U fW U Z ` [c g W % fdS ` e Xg e [a ` S ` V S ` f[T [a f[U e' N W T W ^[W h W fZ S f fZ W
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f[_ W [e ` a f XS d a XX i Z W ` Xg d fZ W d V [eU a h W d [W e i [^^ ^WS V fa W j fW ` f[a ` a X fZ W b dW eW ` f
eU a b W a X fd W S f_ W ` f' K Z W [_ _ W V [S fW d W c g [d W _ W ` fe SdW S T W ffW d ] ` a i ^W V Y W S ` V
_ a dW U a _ b ^W fW _ S e fW d k a X U a _ b ^W j Xg ` U f[a ` S ^ b S fZ a b Z k e[a ^a Y [U S ^ U a ` V [f[a ` e
V W h W ^a b [` Y S XfW d a b W d S f[a ` e S ` V [` \g d [W e S ` V fZ W ea ^h [` Y a X fZ W b da T ^W _ e a X
f[e eg W [` U a _ b S f[T [^[ fk [` Z a _ a fdS ` eb ^S ` fS f[a ` e4 S XfW d fZ [e % ` W i S ` V fd W _ W ` V a g e
b W d e b W U f[h W e i [^^ a b W ` T W Xa dW ge' K Z W dW e f[ ^ ^ dW _ S [` e fZ W b da T ^W _ a X US ` U Wd% T g f
[f e W W _ e fZ S f fZ W X[` S ^ ea ^g f[a ` a X fZ [e b da T ^W _ V a We ` a f d W e f _ S [` ^k i [fZ
fZ W eg dY Wa ` '

N Z S f ^[` W e [e fZ W V W h W ^a b _ W ` f a X b ^S e f[U eg dY W dk fS ] [` Y S ` V i Z S f [e fZ W
efS ` V [` Y a X b ^S e f[U eg dY W dk S _ a ` Y fZ W a fZ W d T dS ` U Z W e a X eg dY W dk7

Fgd T dS ` U Z Z S e ^a ` Y b S eeW V fZ W e fS Y W i Z W ` [f i Se _ a dW ad ^W ee U a ` X[` W V
fa fZ W dW b S [d a X ` a eW V W Xa d _ [f[W e % ad WS d^[W d% V g d[` Y N a d^V N Sd @% fa _ S j [^^a &
XS U [S ^ eg dY W dk ' K Z W b [a ` W W de a X b ^S e f[U eg dY W dk i W dW S U fg S ^^k b W a b ^W i Z a
a b W d S fW V i [fZ [` fZ W Xd S _ W i a d ] a X fZ W [d a i ` eb W U [S ^[lW V X[W ^V e % W'Y' a fa dZ [` a &
^S dk ` Y a ^a Y [e fe % a b Z fZ S ^_ a ^a Y [e fe % a d fZ a b S W V [U eg dY W a ` e% e fa _ S fa ^a Y [e fe S ` V
a fZ W de' ? a i W hW d% fZ W k Z S V `a fdS [` [` Y [` Y W ` W dS ^ eg dY W dk S ` V _ W V [U [` W 4 [` XS U f%
Xa d fZ W [d b g d W ^k ^a US ^ a b W d S f[a ` e eg U Z fdS [` [` Y i S e ` a f W h W ` ` WU WeeS dk '

9 W fi W W ` fZ W fi a i a d^V i S de b ^S e f[U eg dY W dk i S e U a ` X[` W V fa S W e fZ W f[U ad
ea &U S ^^W V U a e _ W f[U eg dY W dk '

J [` U W N a d^V N Sd ** fZ W eU a b W a X agd i a d ] Z S e UZ S ` Y W V ' @ f i S e ` W U W e eS dk
fa fdW S f S Y dW S f _ S ` k U a _ b ^[U S fW V XdS U fg dW e % fa dW b ^S U W ^a ef e fd g U fg dW e % fa fdW S f
b S dS b ^W Y [U g ^U W de% Xd a e fT [fW S ` V T g d` e S ` V fa b dW b S dW e a Xf f[e e g W e Xa d a dfZ a b S W V [U
eg dY W dk ' K Z g e% fZ W eg dY W dk a X fZ W Z S ` V S ` V eg dY [US ^ fd W S f_ W ` f a X T g d` e i Se
V W h W ^a b W V 4 ` W i _ W fZ a V e a X fd W S f[` Y [` \g d k fa fZ W e a Xf b S dfe i W dW [` fda V g U W V
S ` V fZ W _ W fZ a V a X f[e eg W fdS ` e b ^S ` fS f[a ` [_ b da h WV ' @` fZ [e i S k dW U a ` efd g U f[h W
eg dY W dk % Se [f [e ` a i ] ` a i ` % US _ W [` fa TW[`Y'

8 e fZ W eU a b W [` U dW S eW V % fZ W fdS [` [` Y a X b ^S e f[U eg dY W a ` e Z S V fa TW [_ b da h WV '
K Z [e ` Wi U a ` U W b f W ` fS [^e W j fW ` e [h W W j b W d [W ` U W [` fZ W TSe[U V [eU [b ^[` W e % b d [_ S d[^k
[` Y W ` W dS ^ eg dY W dk '

K dS [` [` Y [` Y W ` W dS ^ eg dY W dk _ g ef% a X Ua g deW% ` a f TW U a ` X[` W V fa fW U Z ` [U S ^
fdS [` [` Y ' 9 WXa dW b S ee [` Y fZ W X[d e f b a efY d S V g S fW W j S _ [` S f[a ` fZ W b ^S ef[U eg dY Wa `
_ g ef S Uc g [dW S UW dfS [` ] ` a i ^W V Y W a X b S fZ a b Z k e [a ^a Y k % a X X^g [V S ` V W ^W U fd a ^k fW
e Z [X fe g ` V W d hS d[a g e U[dU g _ efS ` U W e % _ S efW d fZ W TSe[U b d[` U [b ^W e a X fdS ` e Xg e[a ` %
Z S W _ a V k ` S _ [U e % S ` S W e fZ W e [a ^a Y k S ` V a ` Ua ^a Y k' F ` ^k i Z W ` W c g [b b W V i [fZ fZ W
] ` a i ^W V Y W a X Y W ` W dS ^ b d[` U [b ^W e U a _ _ a ` fa S ^^ X[W ^V e a X eg dY W dk % eZ a g ^V Z W TW
S V _ [ffW V fa b a efY dS V g S fW eb W U [S ^[lW V fdS [` [` Y [` b ^S e f[U eg dY Wdk'

N Z S f [e agd U a ` U W b f[a ` a X fZ W fdS [` [` Y a X b ^S e f[U eg dY W a ` e7 N W U a ` e[V Wd
S f ^W S ef Xa g d k W S de a X Y W ` W dS ^ eg dY W dk S ` V eb W U [S ^[lS f[a ` [` fZ [e X [W ^V Se i W ^^
S e X[h W k W S det i a d ] [` S b ^S e f[U eg dY W dk V W b S d f_ W ` f% i [fZ S f ^W S e f .) TWVe% [`
S fW S U Z [` Y Z a eb [fS ^ fa TW W eeW ` f[S ^' @ f [e a X Y dW S f S V h S ` fS Y W [ X eg U Z S V W b S d f_ W ` f
[e [` U ^a eW U a ` fS U f i [fZ S V W b S d f_ W ` f a X Y W ` W dS ^ eg dY W dk % S ` V T W ffW d e f[^^ % [ X fZ W
Z a eb [fS ^ ZS e a fZ W d eb W U [S ^[lW V V W b S d f_ W ` fe % ea fZ S f fW S _ i a d ] US` W S e [^k TW
S ddS ` Y W V 4 i W SdW Y g [V W V T k fZ W b d[` U [b ^W fZ S f S Y aaV fW S _ a X eg dY W a ` e [e T W ffW d
fZ S ` S fW S _ a X Y a a V eg dY Wa ` e'
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= b ^S e f[U eg dY W a ` fZ g e T W U a _ W e S Y W ` W d S ^ b ^S e f[U eg dY W a ` ' F` fZ W TSe[e
a" W j b W d [W ` U W [` Y W ` W dS ^ eg dY W dk Z W b W d Xa d _ e e b W U [S ^[l W V i a d ] [` S ^^ T dS ` U Z We
a X eg dY W dk ' ? W eZ a g ^V ` a f i a d ] [` [ea ^S f[a ` T gf TW [` U ^a eW U a ` fS U f i [fZ _ W V [&
U [` W Xd a _ i Z [U Z Z W V dS i e ` W i Y W ` W dS ^ ] ` a i ^W V Y W % S ` V [` dW fg d` % b S k e T S U]
Z [e V WT f [` fZ W Xa d _ a X e b W U [S ^[l W V S [V fa fZ W TS e[U S ` V a fZ W d TdS` UZ We'

@ ` V W b W ` V W ` f S ` V e b W U [S ^[l W V Z a eb [fS ^e % [` agd US eW% g ` [h W d e [fk Z a eb [fS ^e %
i Z a eW fS e ] [f eZ a g ^V TW fa h W d [Xk S ` V W ^S T a dS fW ` W i _ W fZ a V e a X fd W S f_ W ` f% fa
W` Y S Y W [` dW eW S dU Z i a d ] S ` V fa fW S U Z [` fZ W Tda S V Wef eW ` eW  aX fZ W i a dV SdW a X
fZ W g f_ a e f [_ b a dfS ` U W Xa d fZ W V W h W ^a b _ W ` f a X b ^S e f[U eg dY W dk ' =ad U g dS f[h W
b g db a eW e eb W U [S ^[lW V V W b S d f_ W ` fe eZ a g ^V TW W e fS T ^[eZ W V S f W S U Z ^S dY Wd Z a eb [fS ^%
[ X b a ee[T ^W ` W j f fa V W b S d f_ W ` fe a X Y W ` W dS ^ eg dY W dk % ea fZ S f eb W U [S ^[lW V S [V a X
fZ W b ^S e f[U eg dY W a ` [e S h S [^S T ^W [_ _ W V [S fW ^k S XfW d fZ W S V _ [ee[a ` a X b S f[W ` fe i [fZ
[` \g d [W e ad V [eWS eW'

G S f[W ` fe a X S U W d fS [` fk b W SdW U a ` U W ` fd S fW V S f eb W U [S ^[lW V V W b S d f_ W ` fe S ` V
fZ g e eb W U [S ^ W j b W d [W ` U W [e Y S fZ W dW V ' ? a i W hW d% [f i a g ^V TW S _ [e fS ] W [ X fZ W
eb W U [S ^[lW V V [e U [b ^[` W e T W U S _ W [ea ^S fW V S ` V fZ W eb W U [S ^[e fe U a ` U W d ` W V a ` ^k V [e &
U g e eW V fZ W [d b da T ^W _ e S _ a ` Y fZ W _ e W ^h W e '

J W b S d S fW c g W e f[a ` e eg U Z Se dW eW S dU Z b da T ^W _ e eZ a g ^V TW V [eU g eeW V [` e_ S ^^W d
Y da g b e i Z W dW [V W S e US` TW W j U Z S ` Y W V S ` V U d[f[U [e_ [` V g U W e e W ^X&U d [f[U [e_ ' ? a i &
W hWd% [f [e [_ b a d fS ` f fa b g f fZ W W j b W d [W ` U W fZ g e Y S [` W V S f fZ W V [eb a eS ^ a X S ^S d&
Y W d Xa dg _ a X b ^S e f[U eg dY W a ` e i Z W dW ] ` a i ^W V Y W US` TW _ g fg S ^^k Wj UZ S ` Y W V '
@` fZ [e i S k S \a [` f U a ` fd[T g f[a ` [e _ S V W fa b da Y dWee'

> aaV [` e fd g _ W ` fe SdW a X Y dW S f [_ b a dfS ` U W fa b da Y dW ee [` eg dY W dk % [` agd
USeW% Xa d [` e fS ` U W % fZ W V W d _ S fa _ W i Z [U Z W ` S T ^W V fZ W eg dY W a ` fa b W d Xa d_ a b W d&
S f[a ` e i Z [U Z i W dW ` a f b a ee[T ^W bd[a d fa [fe [` h W ` f[a ` S ` V [` fd a V g U f[a ` [` fa
b dS U f[U W ' @ f [e [_ b a dfS ` f% Z a i W h W d% fa ^WSd` Z a i fa Z S ` V ^W fZ W e W [` e fd g _ W ` fe
b d a b W d ^k ad W ^eW _ a dW Z Sd_ US` TW V a ` W fZ S ` YaaV' K Z W [` fda V g U f[a ` a X eg U Z
[` e fd g _ W ` fe [` fa b dS U f[U W _ S V W fZ W eg dY [US ^ fd W S f_ W ` f a X V W W b T g d` e b a ee[T ^W '
; gd[`Y N a d^V N Sd **' a dfZ a b S W V [U eg dY W a ` e% ` Wg da eg dY W a ` e S ` V fdS g _ S fa ^a Y [efe
Y S h W b ^S e f[U eg dY W a ` e fZ W U Z S ` U W fa V W h W ^a b _ W fZ a V e a X Xd W W S ` V X^S b e ] [`
fd S ` e b ^S ` fS f[a ` % S ` V b ^S e f[U eg dY W a ` e SdW dW S V k fa dW fg d` fZ W [d V W T f S ` V b S ee
fZ W [d W j b W d [W ` U W fa S ^^ i Z a S dW [` fW d W e fW V [` fZ [e X[W ^V ' < h W dk eg dY W a ` eZ a g ^V
_ S efW d fZ W T S e[U b d [` U [b ^W e a X b ^S e f[U eg dY W dk'

=ad fZ W b ^S e f[U eg dY W a ` fZ W d W dW _ S [` e i a d ] i Z [U Z dW c g [dWe eb W U [S ^[lW V fd S [` &
[` Y S ` V Xg d fZ W d eb W U [S ^[lS f[a ` !e g d Y W d k a X U ^W Xfe % a X fZ W Z S ` V S ` V fZ W fd W S f&
_ W ` f a X T g d` eR fS ] [` Y gb _ g UZ f[_ W S ` V W ` fS [^[` Y fZ W _ S ` [b g ^S f[a ` a X f[e eg W e
[` e fS Y W e4 fZ W d W [e `a f[_ W S f T g ek fdS g _ S fa ^a Y [U S ^ ad eg dY [US ^ V W b S d f_ W ` fe Xa d
eg U Z i a d ] ! X^S b e % a fa b ^S e fk % d Z [` a b ^S e fk % W fU 'R '

I WeW S dU Z [` b ^S e f[U eg dY W dk [e U Z [W X^k U a ` U W d ` W V i [fZ fZ W b da T ^W _ e a X
i a g ` V Z W S ^[` Y % fZ W S W f[a b S fZ a Y W ` W e[e a X U a ` Y W ` [fS ^ V W Xa d _ [f[W e % Z a _ a fdS ` eb ^S ` &
fS f[a ` % fZ W eW S dUZ Xa d S d f[X[U [S ^ eg T efS ` U W e i Z [U Z i a g ^V TW fa ^W dS fW V T k fZ W
Z g _ S ` a dY S ` [e_ S ` V Ua g ^V e g T e f[fg fW ^[h W f[eeg W'

K Z W b da T ^W _ a X b dW h W ` f[a ` a X U a ` Y W ` [fS ^ V W Xa d _ [f[W e [e e f[^^ i S [f[` Y e a &
^g f[a ` ' Ea W e e W ` f[S ^ V [eU a h W d[W e Z S hW k W f TWW` _ S V W fZ a g Y Z ` g _ W da g e [` e f[fg f[a ` e
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fZ da g Y Z a g f fZ W i a d^V S dW W ` Y S Y W V [` dW eW S dU Z a` fZ W eW c g W ef[a ` e' K Z W efd g Y Y ^W
Y a W e a` S ^a ` Y fi a ^[` W e3 S \ fa X[` V fZ W U S g eW S ` V fZ g e [` fW d W XW d W U S g e S ^^k %
TR fa dW Z S T [^[fS fW fZ W b S f[W ` f [` fZ W T W e f b a ee[T ^W i S k' ? a i W hW d% ` a f W h W ` [` fZ W
^S ffW d S b b da S U Z [e fZ W d W S g ` [fk a X h [W i b a [` f fZ a g Y Z fZ W dW eg ^fe S U Z [W h W V [`
fZ [e X [W ^V _ [Y Z f eW W _ h W d k Y a a V i Z W ` U a _ b S dW V i [fZ fZ a eW a X fi W ` fk k W S de SYa'

@ f ZSe T WW ` Xa g ` V fZ S f agd rY a a V s d W e g ^fe ^WS V fa S` [` U dW S eW V [` U [V W ` U W
a X U a ` Y W ` [fS ^ V W Xa d _ [f[W e ' K a V S k% [f [e WS e [Wd Xa d eg U Z S b S f[W ` f fa X[` V Z [e
b da b W d b ^S U W [` e a U [W fk S ` V _ S dd[W V ^[XW fZ S ` [f i S e Xa d b S f[W ` fe a b W d S fW V a`
fi W ` fk k W S de SYa' N W U S ` ` a f V W S ^ [` V W fS [^ i [fZ fZ [e b da T ^W _ S ` V d W XW d fa [f%
fZ W dW Xa dW % a ` ^k Se S` [` V [U S f[a ` a X b da Y dW ee à i Z [U Z [e dS fZ W d ek _ b fa _ S fa &
^a Y [U S ^ S ` V ` a f Wf[a ^a Y [U S ^'

K Z W eW V k ` S _ [U S e b W U fe Z S hW Y [h W ` S ` W i eU a b W fa b ^S e f[U eg dY W dk % i Z [U Z
ea _ W k W S de SYa i S e fa S U W d fS [` W j fW ` f e fS f[U ' 8 ^^ fZ W e W S e b W U fe SdW a X h [fS ^
[_ b a dfS ` U W Xa d fZ W a fZ W d T dS ` U Z W e a X eg dY W dk % [` U ^g V [` Y Y W ` W dS ^ eg dY W dk ' ? a i &
W h Wd% b ^S e f[U eg dY W a ` e S dW b S df[U g ^S d ^k [` fW d W e fW V [` fZ W ea ^g f[a ` a X fZ W e W b d a &
T ^W _ e T WU S g eW fZ W k SdW U a ` Xd a ` fW V T k fZ W _ W h W d k V S k Se S` g ` eg d_ a g ` fS T ^W
a T efS U ^W [` b d W h W ` f[a ` ad% S f ^W S ef% [` S ffW _ b fe Xa d _ a dW dS f[a ` S ^ fd W S f_ W ` f
a X b S fZ a ^a Y [U S ^ U a ` V [f[a ` e XS ^^[` Y i [fZ [` fZ W [d V [eU [b ^[` W '

@` h [W i a X fZ W h W d k U a ` fda h W de[S ^ S ` V ` a f V W X[` W V h [W i e a` S W e fZ W f[U eg d&
Y W d k % b W d _ [f _ W fa W j b d W e e fZ W e fS ` V b a [` f a X fZ W b ^S e f[U eg dY Wa ` ' ; gd[`Y fZ W
b Wd[a V T W fi W W ` fZ W fi a i a d^V i S de% fZ W i a d ] a X fZ W b ^S e f[U eg dY W a ` e b da U W W V W V
ea _ W Z a i S ^a ` Y a ` W fdS U ] ' 8 XfW d N a d^V N Sd @@ fZ W fW d d [X[U S _ a g ` f a X i a d ] [`
fdS g _ S fa ^a Y k d W eg ^fW V [` fZ W XS U f fZ S f fZ W k a g ` Y W d Y W ` W dS f[a ` i S e ` a f e g X X [ &
U [W ` f^k fdS [` W V Xa d fZ W ea ^g f[a ` a X S W e fZ W f[U b da T ^W _ e' K Z W k W h W ` V W h W ^a b W V
S U W dfS [` S hW de[a ` fa b ^S e f[U eg dY W dk ' @` eg U Z S` S f_ a eb Z W dW a ` W i S e S XdS [V
fa dW S V S b S b W d a` S W e fZ W f[U eg dY W dk T W Xa dW S eg dY [U S ^ Y S fZ W d [` Y ea Se ` a f fa TW
^S T W ^^W V S U d S Xfe_ S ` ' F X Ua g deW% [f i a g ^V ` a f TW Ua ddW U f fa XS ^^ [` fa fZ W a fZ W d
W j fdW _ W ' K dgW W ` a g Y Z % S W e fZ W f[U e g dY W dk b g fe Z [Y Z W d V W _ S ` V e a` fW U Z ` [U S ^ e ] [^^
fZ S ` a` b Z k e [a ^a Y k % T g f ^[ XW T d[` Y e ` a f a ` ^k b S [` US g eWV T k b S fZ a ^a Y [U S ^ U a ` &
V [f[a ` e T g f S ^ea V [e fd W e e Xd a _ b e k U Z a e a _ S f[U b da T ^W _ e S ` V [` fZ W ^S ffW d US eW
S W e fZ W f[U eg dY W dk [e S b a i W d Xg ^ US g eS ^ dW _ W V k ' @ f [e e g XX [U [W ` f fa ^a a ] da g ` V fa
eW W Z a i _ S ` k b W a b ^W SdW S XX ^ [U fW V T k h [e [T ^W S ` a _ S ^[W e' K Z WdW SdW b W a b ^W ^[h [` Y
S _ a ` Y ge i Z a T WU S g eW a X U W dfS [` V W h [S f[a ` e Xd a _ fZ W S W e fZ W f[U ` a d_ e g XXW d
_ W ` fS ^ V W d S ` Y W _ W ` f fa eg U Z S` W j fW ` f fZ S f fZ W k U S ` ` a f i a d ] [` UW d fS [` a U &
Ug b S f[a ` e' D S ` k e g XXW d Xd a _ U a _ b ^W j W e S ` V agd eg dY [US ^ Z W ^b [e a X Y dW S f hS ^g W
fa fZ W _ '

L l i ` + O+ @AIF wJ ) I+@+
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | 2& ,& + 3 0 0

Pb_ ?t_]bimfip[e =][^_gs i` O]c_h]_) H[\il[nils i` L f[mnc] Oola_ls) ?iha_hcn[f
I [f`ilg [ncih N_m_[l]b) Ll[ao_ %?t_]bimfip[ec[&

@ cl_]nil7 = ][^_g c]c[h B+ >olc[h

L@= FGE=F;D9LMJ= >GJ ;D=>L DAH 9F<)GJ H9D9L=
B+ > Q N E = J

O ch]_ gs m n[ l n ch nb _ mo la _ ls i` ]f_`nm ) nb [ n cm m ch ]_ S ilf^ S [l E) E b[p_
\__h o mcha nb _ ] f[ mm c] [ f C l__e*Nig [h hig _h] f[ no l_ + E n j lip_^ ni ]i ll_mjih^
j _ l`_ ] nfs ni nb _ ^_p_ fijg _h n[ f pc_q7 q b_h R_[o [h^ Li ffcnt _ l %.604& m no^ c_^
nb _ _g \lsih c] `i lg [ nci h i` nb _ o j j _ l d[q [h^ j [ f[ n_ ) nb _s _m n[\ fcmb _^ nqi
aliojm7 nb _ j lcg [ ls [h ^ nb _ m_]ih^ [ ls j [ f[ n_ [ m nq i ^_p_ fijg _h n[ f oh cnm + Pbom)
nb _ [hig [fc_m7 ?b_cfi *m]b cmcm) ]b_ cfi *ah[ nbi *m]b cm cm ) a h [ nbi *m]b cm cm [ l_ ] f_ ` nm i`
nb _ j lcg [ ls j [ f[ n_ ) j [ f[ ni *m n[j b s fi *m]b cm cm ] f_ ` nm i` nb _ m_ ]ih^ [ ls j [ f[ n_ ) [h^
]b _ cfi *a h [ nb i *j [ f[ ni m n[jbs fi *m]b cm cm ] f_ ` nm i` nb _ j lcg [ ls [h ^ nb _ m_]ih^[ ls
j [ f[ n_ il nb _ ni n[ f ] f_`n+ Pq _hns s _[ lm f[ n_ l L+ B iab*= h^_lm_h ^ cm]ip_l_^ nb [ n
nb _ nq i ^_p_ fijg _h n[ f a liojm [ l_ a _h _ nc] [ ffs ^ c``_ l_h n nii+

Oi q b_h O n[ le [h ^ G _lh[b[h ch .625 j liji m_^ nb _ ^_p_ fijg _h n[ f hig _h *
] f[ no l_ `i l ] f_ `n* fcj [h ^ j [ f[ n_ E q [m ko cn_ l_[ ^ s ni [] ]_j n cn+ H [n_l ih E j li *
j li m_^ cn ni nb _ `i lg _ l ? f_`n*L[ f[ n_ *? igg cnn__ i` nb _ Eh n_ lh [ nci h [ f ? ih`_^_l[ ncih
i` L f[ m nc] Oo la_ihm ni \_ l_]ig g _h^_^ `i l a _h _ l[ f om_+

P b_l_ [ l_ h [ no l[ ffs mig _ ^ c``c]o fnc_ m `i l m nl c] n ] f_[ l*]o n ^cpcmih) _+a+ nb _ l_
cm h i n [ mb [ lj ^ _ fcg cn[ nci h \_ nq __h nb _ ]b_ cfi *m]b cm cm [h ^ nb _ ]b_cfi *ah[nbi *
m]b cmcm+

Khfs nb _ g c] li `i lg m i` ] f_ `n* fcj i l [ n g imn nb _ ih_ nb cl^ ] f_ ` nm i` nb _ fcj
][h \_ jo l_ q cnb io n [hs ]b[ha_ ch nb _ ojj _ l d[q ) nb _ m_]ih^ ch] cmi l) ^ __j_h cha
i` nb _ j cl c`i lg [j _ l no l_ ih T*l[sm) ^ _p c[ ncih i` nb _ \[m_ i` ]i fog _ff[ ) [h^
i` nb _ [rcm i` him_ ) _n]+) ch o h cf[ n_ l[ f ][m_m+ Eh g c] li `i lg m i` \ cf[ n_ l[ f ] f_`n* fcj
nb _ ]ig j fc][ ncih m [ l_ 7 nb _ mbi l n_h ch a i` ]i fog _ff[ ) \ li [^_h cha i` h i m nl cfm [h ^
q c^_h cha i` nb _ ^ cm n[h ]_ \ _ nq __h nb _ [ f[_ ) \ _m c^_m nb _ ]b[ha_m ih nb _ /h^
ch ] cmi lm [h ^ nb _ \ li [^_h cha [h ^ ^__j_h cha i` nb _ j cl c`i lg [j _ lno l_ +

Pb_ m[g _ cm nlo _ q cnb nb _ ]ig jf_ n_ m n[jbs fi *m]b cm cm q b c]b cm a _h _ l[ ffs
[m mi ] c[ n_^ q cnb [ hi n]b ch nb _ j i m n_ lci l \ i l^ _ l i` nb _ b [ l^ j [ f[ n_ + Pi g [e_
[ mj _] c[ f a lioj i` nb _ m_ ][m_m qiof^ ]ig j fc][ n_ nb _ m]b_g _+

? ih nl[ ls ni nb _ j l_p [ cfch a o m[a_ E ch] fo^_ nb _ mi *][ ff_^ g c]li `i lg %]i h *
m c^ _ l_^ \s g [hs ni \_ ]f_`n) b _[ f_ ^ ^o lcha ch nl[ o n_ l ch _ ^_p_ fijg _h n& ch ni nb _
mo\*alioj i` ] f_`n* fcj + Pb_s g [s [j j _ [ l [m j cag _h n_^ p _ l nc] [ f fch _m il m fca b n
aliip_m) ^_m]_h^ cha ch nb _ me ch `lig oh^ _ l nb _ nb l_ mb i f^ i` nb _ h i m nl cf q cnb il
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q cnbio n [ m fca b n h c]e ch nb _ p_lg cfcih \i l^_l+ P b_m_ [ l_ [hig [fc_m ) h i n p [ l c*
[ ncihm) nb _s ^i hi n i]]o l ch nb _ hi lg [ f jijo f[ nci h + Pb_ ^ _h n[ f âg c] li `i lg mä
E ch] fo^_ [ l_ ^ _h n[ f [hig [fc_ m [ m mi ] c[ n_^ q cnb _p c^ _h n ]b [ha_m ch g [r cff[ [h ^ ,i l
hi m_ q b c]b _r]__^ nb _ _r n_h n i` p [ lc[ nci h m + Emi f[ n_^ ]b[ha_m ch mct_ [h ^ ,i l
mb[j_ ) ji mcncih il _p_h nb _ [\ m_h]_ i` nb _ m_]ih^ ch ] cmi l [ l_ hi n ch ] fo^_^ + Oo]b
p [ lc[ nci h m i` nb _ m_]ih^ ch ] cmi lm [ l_ `ioh^ ch .+0/" i` iol jijo f[ nci h i` `lig
E E ni .2 s _[ lm i` [a_ %Jipxe F+7 P b_mcm .62.X+ Eh `[g cfc_m i` 003 ] f_ `n*j li\[h^ m
%j _ lmi h [ f ]ig g oh c][ ncih & @ i\leipmeò `ioh^ ch ] cmi l [hig [fc_ m ch /+5") ch b cm
g [ n_ l c[ f Biab*= h^_lm_h `ioh^ nb_g ch /+2"+

Eh nb _ ^ c``_ l_h n mo\*a liojm nb _ g [r cg [f ^ _a l__ i` ] f_ `n cm ^ _hi n_^ â]ig *
j f_ n_ ä %g [s \_ 0, 0&+ Pb_ ]ig j f_ n_ ] f_ ` n i` nb _ j lcg [ ls [h^ m_]ih^ [ ls j [ f[ n_
q_ ][ ff â ni n[ fä +

O j_]c[ f [ n n_ h n ci h g omn \_ j [ c^ ni nb_ ncmmo _*\ lc^a _m ni \_ `ioh^ `l_k o _h nfs
q cnb ]b _ cfi *ah[ nbi *m]b cm cm [h ^ ]b _ cfiah[ nbi *j [ f[ ni *m]b cm cm + Pb_s p[ls `lig nb ch
m nl ch a m ) m nl_ n] b _ ^ \ _ nq __h nb _ o j j _ l \i l^ _ l i` nb _ f[ n_ l[ f j [ l n i` fcj [h^ nb _
]i ll_ mjih^ cha ji ch n i` nb _ g _^ c[ f j [ l n il nb _ \i l^ _ l i` [ fp_i fo m il h _]e i`
j l_g [r cff[ ni [ l_ [ f nb l_ mb i f^ i` h i m nl cf i l _p_h ch ]ig j f_ n_ ] f_ `n fcj + Eh ni n[ f
] f_ ` nm %j lcg [ ls j fo m m_ ]i h^ [ ls & nb _ m_ \ lc^a_m g [s ]ih n[ ch \ih_ `lig nb _ g [*
r cff[ ls [ l]b [h ^ _p_h `lig [ j [ l n i` nb _ b [ l^ j [ f[ n_ [m q _ff+ P b_h q _ mj_[e
i` ]ig \ch_^ \lc^a_m+ P b_l_ cm [ hi n oh]igg ih p[lc_ ns q cnb _r nl_g _fs \ li[^
]ig \ch_^ ]ihh_]ncih m) q b c]b g [s j l_ m_ h n fce _ [h ch ]ig j f_ n_ ] f_ `n*fcj [h ^ ch *
]ig j f_ n_ ] f_ `n j [ f[ n_ + E ch ] fo^_ nb _ m_ ][m_m ch ni [ mj _] c[ f alioj +

E ^i hi n ch ] fo^_ nb _ âg _^ c[h ä ] f_ ` n* fcj ch ni nb _ ]iggih ]b_ cfi *ah[nbi *
j [ f[ ni *m]b cm cm \ _][o m_ i` [ ^ c` `_ l_h n _g \lsi *a_h_mcm i` nb cm l_ f[ ncp _ fs l[ l_ ]ih *
a _h cn[ f [hig [fs +

=m E g _h ncih_^ [ n nb _ \_a chh cha ) ch nb _ L l[ao_ ? fchc] i` L f[m nc] O o la_ ls q_
om_ nb _ ] f[ mm c][ f hig _h] f[ no l_ ) nb _ mo\*a liojm i` q b c]b [h ^ i]][m cih[ f hi n_m)
ch ^ c] [ n_ nb _ m_p_lcns i` ch^ cp c^o[f ][m_m+

Pb_ `i ffiq cha m]b_g _ g[s cffo m nl[ n_ nb _ g _nbi^ i` j li]__^ cha + O cahm i`
a liojm [h^ [ l_ [^^_^ `i l m n[ n cm n c] [ f joljim_m+

> dagb 8 à : ^W Xfe a X fZ W b d[_ S dk b S ^S fW3

[& ? f _ ` n m i ` f c j 7 %]b _ cfi m]b cm cm &

.+ I c]li`ilg %g c& Ocah7 =) [) .+) l , f ,\ c f[ n + ) msg + [msg +

/+ Eh]ig j f_ n_ ] f_ `n i` fcj % fiq _ l nb cl^ ] f_ ` n& ) q cnb il q cnbio n ]b[ha_m
ch n_ _ nb [h ^ ,i l g [r cff[ + à Ocah7 =+ [) /) l,. ) > cf[n+) msg ,[msg +

0+ Eh]ig j f_ n_ ) fiq _l nq i nb cl^ m i` fcj [ l_ ]f_`n) nb _ fcj nb ch h _^ [\ip_
nb _ ] f_`n) [ mb [ ffiq aliip_ ai cha oj `lig nb _ [j_r i` nb _ ]f_`n)
g [ le _^ ]b[ha_m ch g [rcff[ + O cah7 =+ [+ 0) l ,f ,> cf[ n) msg ,[msg +

1+ ?ig jf_n_ ] f_ ` n i` fcj %0,0 ] f_ `n fcj & + =h [\mi fo n_ l[ l cns q cnbio n ] f_`n
g [r cff[ 8 nb _ l_ cm [ n f_ [ m n [ fiq _l [h ^ ojj _ l h i n]b ch g [r cff[ [h^
m_p_l_ ^ cmi l^ _ l i` nb _ m_]ih^ ch ] cmi l [h ^ nb _ n_ _ nb ch nb _ p c] ch cns +
Ocah7 =+ [+ 1) l , f ,\ c f[ n ) msg ,[msg +
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\& C h [ n b i m ] b c m c m + ? f_`n i` nb _ g [r cff[ %j lcg [ ls j [ f[ n_ & + Oo\alioj 0+
g imn l[ l_ q cnbio n ]f_`n*fcj +

.+ Eh ]ig j f_ n_ %.,0& à ihfs [ hi n]b ch [ fp _i f[ l j li]_mm) ^ __j_h cha i`
[ j _ l no l_ j clc`i lg cm ) [h ^ ^ cmi l^ _ l ch nb _ m_]ih^ ch ] cmi l [h^ h _ ca b *
\iolm [ m [\ip_+ Ocah7 =) \) .) l,.) \ cf[ n+) msg ,[msg +

/+ Eh ]ig j f_ n_ %I _^cog ) /,0&+ = fp_i f[l j li ]_ mm cm ] f_ `n) m_p_l_ ^ cm no l *
\ [h]_m ch /). [h ^ 0 n_ _ nb ) h i n]b ch o jj _ l \i l^ _ l i` g [r cff[ [h^
g [le _^ ^__j_h cha i` [ j _ l no l[ j clc`i lg cm + Pbcm j [ l n i` g [r cff[ ls [ l]b
mo \ m n[h nc[ ffs nb ch h _^ il mj fcn+ O cah7 =) \/) l,.) \ cf[ n+) msg ,[msg +

0+ ?ig jf_n_ %0 ,0 &) l_ [ ]b ch a ch ni nb _ ch ] cmi l `i l[g _h + Sb_h o h cf[ n_ l[ f)
nb _ l_ cm [ ^_p c[ nci h i` j l_g [r cff[ ) q b_h \ cf[ n_ l[ f q cnb io n \ lc^a_m) nb _
j l_g [r cff[ g [s j li d_ ] n `[ l+ Eh msg g _nlc] [ f ][m_m nb _ j l_g [r cff[ cm
m nl[ ca b n) ch [msg g _nlc][ f ][ m_ m q cnb \ lc^a_ ih ih_ mc^_ il q cnb \ lc^a_m
o h _ko [ ffs m nli h a i l [ m [ l_ mo fn i` `i lg _l ih_*mc^_^ \lc^a_) g il_ il
f_ mm ^_p c[ n_^ + Pbcm a lioj g [s \_ ][ ff_^ ]b_ cfi *ah[nbi *m]b cm cm + En cm
j l[ ] nc] [ ffs c^ _h nc] [ f q cnb nb _ alioj =) [) 1+ ?b[ha_m ch g [r cff[ [h^
[fp_i fo m ^ig ch[ n_ nb _ [j j _ [ l[h ] _ + O cah7 =) \) 0) l,. ) \ cf[ n+) msg ,[msg 7
Ö \lc^a_+

> dagb 9 à G S ^S fa &efS b Z k ^a &eU Z [e [e ' : ^WXf a X eW U a ` V S dk b S ^S fW

[& O n [ j b s f i * m ] b c m c m

.+ Eh]ig j f_ n_ 7 %.,0& : opo f[ à ]f_`n) O cah7 >) [) c+
/+ Eh ]ig j f_ n_ 7 %/ ,0& : b [ f` i` p_fog ]f_`n) O cah7 >) [) /+
0+ ?ig jf_n_7 %0,0& : nb _ q bif_ p_fog ]f_`n) g imnfs q cnb [ mo\g o]iom

] f_ ` n i` nb _ j i m n_ lci l \ i l^ _ l i` nb _ b [ l^ j[ f[ n_ + O cah7 >) [) 0 Ö >) \)3+

\& O n [ j b s . i * j [ . [ n i * m ] b c m c m

.+ O n[jbs fi *j [ f[ ni *m]b cm cm ch ]ig j f_ n_ + ? f_`n i` mi `n j [ f[ n_ [h ^ ji m n_ lci l
nb cl^ i` b [ l^ j [ f[ n_ % nb _ j [ l n i` b [ l^ j [ f[ n_ \o cfn \s nb _ bi lctih n[ f
f[g ch[_ i` nb _ im j [ f[ nch og &+ I[s \_ ]ig j fc][ n_^ \s mo\g o]iom ] f_ `n
i` nb _ l_ m n i` nb _ m_]ih^ [ ls j [ f[ n_ + O cah7 >) \) . Ö >) \3+

/+ Eh ]ig j f_ n_ %/ ,0& ] f_ `n i` j [ f[ n_ l_[ ]b ch a ni nb _ mogg cn i` nb _ j [ f[ *
nch [ f p[o fn+ O cah7 >) \) / Ö 3+

0+ ?ig jf_n_ %0 ,0& ] f_ `n i` j [ f[ n_ ) l_[]b ch a ch ni nb _ ch] cmcp_ `i l[g _h +
> l_[^ nb 7 .,0) /,0 i` nb _ \ l_[^ nb i` nb _ j [ f[ n_ p[o fn8 0,0 bi lm_mbi_
`ilg ) nb _ q bi f_ p[o fn f[ ]e cha ) ihfs mg [ ff mb_ fp_m i` j [ f[ n[ f \ih_m [ l_
j l_m_h n+ O cah7 >) \) 0 %.,0) /,0) 0,0&+

1+ Q h cf[ n_ l[ f) [ p_ls l[ l_ `i lg i` ]f_`n) nb _ pig _l [^b _ l ch a ni nb _ mb_ f`
i` ih_ mc^_+ Pb_ ][m_ b[m ni \_ m nl c] nfs _r[g ch_^ ni [ m] _ ln[ ch c` nb _ l_
cm hi n [ n f_ [ m n [ g c]li `i lg i` ] f_`n*fcj %^ cm no l\ [h ]_ ih nb _ /h^ ch *
] cmi l [h ^ ,i l [fp_i fom [h ^ nb _ j cl c`i lg [j _ l no l_ & )ch q bc]b ][m_ cn
q iof^ \_fiha ni mj_] c[ f o h ] f_ [ l alioj ^_m]lc\_^ [ n nb _ _h^+ Ocah7
>) \) 1+
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2+ Emi f[ n_^ ] f_ ` n i` b [ l^ j [ f[ n_ ) p_ls l[ l_ 7 [ lioh^ bi f_ il [h i\fiha
a[j o mo [ ffs ch g _^ c[h fch_ ) q b c]b g [s \_ []]ig j[h c_^ \s mo\g o]iom
] f_ `n i` nb _ l_ m n i` nb _ j [ f[ n_ + O cah7 >) \) 2+

3+ Oo\go]iom ]f_`nm ) a _ h _ l[ ffs q cnb [ n f_ [ m n ] f_ ` n opo f[ ) j [mm ch a nb li oab
nb _ mi `n j [ f[ n_ ) nb _ mi `n [ h ^ [ j [ l n i` nb _ b [ l^ j [ f[ n_ ) i l nc f f ni nb _
ch] cm cp _ `i l[g _h + O cah7 >) \) 3+

4+ O bi ln j [ f[ n_ ) b sjij f[ m nc] ) o h [\ f_ ni l_ [ ]b nb _ j i m n_ lci l j b [ ls h a _[ f
q [ ff [h ^ ni [ n n_ h ^ i]]fomcih ) i `n_h ]ig \ch_^ q cnb ] f_ `n opo f[ [h ^ ,i l
mo\g o]iom ]f_`n+ O cah7 >) \) 4 Ö 3+

> dagb : q K a fS ^ U ^W Xfe ' ? f_`nm i` nb _ j lcg [ ls [h ^ m_]i h^ [ ls j [ f[ n_ ) = [h^
>) ]b_ cfi *a h [ nb i *j [ f[ ni *m n[jbs fi *m]b cm cm + K h_mc^_^ il \ cf[ n_ l[ f) q cnb il q cnb io n
\ lc^a _m %mi `n il ]ig \ ch_^ &) msg g _nlc] [ f il [ msg g _nlc][ f) c+_+ \ lc^a _ ih ih_ mc^_
ih fs il o h _k o [ f ih _ cnb _ l mc^_ + O cah7 ?) l,. , \ cf[ n) $ ( à \lc^a_ msg ,[msg +

L l_g [r cff[ : [^_ko[ n_ ) b s j _ lj f[ m nc] ) bsjij f[ m nc] ) j li nlo ^ ch a g i^_ l[ n_ fs )
mnli ha fs

^_p c[ n_^ à l,.) li n[ n_ ^ à l,. oj+
> dagb ; q 8 eb W U [S ^ Ydagb3 ] f_ ` n fcj ( ,à ]f_ `n i` g [r cff[ % ch ]ig j f_ n_ il

_p_h ]ig j f_ n_ ] f_ `n i` j lcg [ ls j [ f[ n_ & [h ^ [ m fca b n ^ _a l__ i` mi `n j [ f[ n_ ] f_ `n
%. ,0à/,0 [h ^ ,i l mo\g o]iom&+ Pb_m_ ][ m_ m ]io f^ \_ ]ih m c^ _ l_^ [m ni n[ f ] f_ ` nm
q cnb _r nl_g _fs \ li [^ ]ig \ch_^ \lc^a_m) \o n ch pc_q i` nb _ cl l_ f[ ncp _ `l_ko_h]s )
g [hs ]i ff_[ao_m ch ? t_]bimfip[e c[ ]ih m c^ _ l nb _g ni \_ [ mj _] c[ f alioj + S_
[ l_ o h ^ _ l n[ e ch a l_ m_ [ l] b ni `ch^ io n c` nb _ l_ [ l_ mj _] c[ f a _h _ nc] ]ih^ cncih m
q cnb nb _ ][m_m ch nb cm alioj+

E nb che ) nb cm m]b _g [ nc] j [ n n_ lh qiof^ `[ ] cfc n[ n_ ]igg ohc][ncih + K` ]iolm_)
nb _ ^ _ n[ cfm [ n n[ ] b _^ ni nb _ g _g \_lm i` nb _ mo\a liojm ni ^ _ m ca h [ n_ nb _ cl m_p_lcns )
\_fiha j li j _ l fs ni ko[ fc`c][ ncih ) \o n cn cm `_ f n h _] _ m m[ ls ni ^_hi n_ nb _ ^_al__m+
Kh_ ]io f^ [a l_ _ ojih i nb _ l ^ _m ca h [ nci h `i l m n[ n cm n c] [ f j o lji m_m) _+a+ ch cnc[ f f_ n n_ lm
?b : fcj *] f_ `n) L : j [ f[ n_ ] f_`n) C : g [r cff[ ]f_`n) ?b) C) L) O : ]b_ cfi *ah[nbi *
j[ f[ ni *m n[jbs fi *m]b cm cm + Bil a l[^ o [ nci h i` m_p_lcns ) ch m n_ [^ i` nb _ po fa [ l ` l[ ] *
nci h m i` nb l__ ) nb _ n_ lg m g cf^) g c^^ f_ [h ^ m_p_l_ ]io f^ \_ om_^ ) j lip c^_^ nb _ cl
g [ nb _g [ nc] [ f il j bs m c] [ f p [ fo _m q _l_ [a l_ _^ ojih+

=m ni nb _ a l[j b c] [ f l_j l_ m_h n[ n ci h ) j f[ n_ m ]ih n[ ch ch a nb _ q bi f_ m_ lc_ m i`
nsj _ m mbio f^ \_ j lip c^_^ `i l ]ih mo fncha liig m) f[ \i l[ ni lc_ m [h^ i``c]_m q b_l_
[hs ] fch c] [ f l_ m_ [ l]b ) l_a cm nl[ nci h [h ^ ^i]og _h n[ ncih q ile cm ai cha ih+ Bil nb _
j [ n c_ h nm l_a cm n_ lm nb _ ch^ cp c^o[f ` ca o l_ m g [s \_ mn[g j_^ ch il j [ m n_^ ch il
[ m]b _g [ nc] `cao l_ i` nb _ h i lg [ f ]ig jf_r ]i h ]_ lh _^ ch q b c]b nb _ ch^ cp c^o[f
^ _`i lg cns ]io f^ \_ g [le_^ +

Pb_ ch nli ^ o ] nci h i` [ oh c`i lg ch n_ lh [ nci h [ f h ig _h ] f[ no l_ qiof^ \_ l_[ f
j li a l_ mm \o n h i n nb _ mi fo ncih i` nb _ q bi f_ n[ me + En q io f^ hi n _h[\ f_ om ni
_m n[\ fcmb [ j liahi mcm i` nb _ ch^ cp c^o[ f ][m_) ni _p [ fo [ n_ nb _ g _ nbi^ i` n l _ [ n *
g _h n o m_^ [h ^ ni ]ig j[l_ nb _ p[ fo_m i` ^ c` `_ l_h n g _ nbi^ m i` nl_ [ ng _h n+

E n cm nb _ l_ `i l_ h _]_ m m[ ls ni _m n[\ fcmb [ oh c`i lg ko[fc`c][ ncih ) q b c]b mbio f^
\_ \[m_^ ih nb _ mj _] c[ f j _ lmih[ f) `[g cfc[ f [h^ mi] c[ f j [ l nc] o f[ l c nc_ m i` nb _ ][m_7
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nb _ n_ lg i` a l[p c^ cns [ n \ clnb ) \ cl nb q _cab n [h ^ f_ha nb ) nb _ ]io lm_ i` [^ [j n[ nci h
ni nb _ h_q _hp clihg _h n ^o lcha nb _ ` clm n q __em [ ` n_ l \ clnb + Pbcm qiof^
j lip c^_ ch `i lg [ nci h ih nb _ ]i h m ncno nci h i` nb _ ch `[h n [h ^ ni a _ nb _ l q cnb nb_
[h [ nig c][ f %[ h ^ [h nb li j i fi a c][ f& ) \ ci fia c][ f [h^ ^sh[g c] ^[n[ ) nb _ `[g cfc[ f
b _ l_^ cns ) b _ [ fnb [h ^ mi ] c[ f ]ih^ cncih m q io f^ _h[\ f_ om ni g [e_ [ j liahimcm
i` nb _ ` ch [ f l_ mo fn+ =ff nb _ m_ ^ _ n[ cfm mogg [lct_^ ch [a l_ _^ hog _lc][ f p[ fo_m
q iof^ ]i h m ncno n_ [h i\ d_]ncp_ k o [ fc` c] [ nci h ih nb _ \[mcm i` q b c]b nb _ _``_] ncp _ *
h _mm i` ^ c``_ l_h n g _ nbi^ m i` b [\ cfcn[ nci h i` ] f_ `n fcj [h ^ j [ f[ n_ ]iof^ \_
]ig j[l_^ +

N _m_[l]b mbio f^ \_ ^ cl_ ] n_^ ni nb cm _h^+

# $ ! ! " %
Pb_ [o nb i l moaa _ m nm nb _ n_ lg chi fias `i l ] f_ ` nm i` fcj [h^ j[ f[ n_ + Kh nb _ \[mcm

i` nb _ ] f[ mm c] [ f hig _h] f[ no l_ ) b _ mj _] c` c_ m mo\][ n_ai lc_m [ ]]i l^ ch a ni nb_
^ _a l__ i` nb _ g [ f`i lg [ ncih + D_ [fmi ch ] fo^_m g c]li `i lg m+ = mj _] c[ f ][ n_ai ls cm
`i lg _^ \s ] f_ ` nm i` fcj ]ig \ch_^ q cnb ] f_ ` nm i` nb _ mi `n j [ f[ n_ ) [h ^ nb _ [o nb i l
l_]ig g _h^m ^ _ n[ cf_^ a _h _ nc] l_ m_ [ l] b ch ni nb cm alioj + D_ [ fmi moaa_mnm b cm n_ l *
g chi fias i` ][ n_ai lc_ m [h ^ mo\][ n_ai lc_m `i l m n[ n cm n c] [ f _p[ fo[ ncih +

Pb_ [o nb i lãm j liji mcnci h cm [ ]ih nlc\ o nci h ni nb _ ^ cm]o mmcih i` nb _ ch n_ l *
h [ nci h [ f mo\]igg cnn__ ih n_ lg chi fias i` ] f_ `nm i` fcj [h ^ j [ f[ n_ ) [h ^ _rj l_mm_m
nb _ ij ch cih i` ?t_]bimfip[e mo la _ih m ch ] fo^ cha nb [ n i` nb _ [o nbi l) q bi q [m
[ g _g \_l i` nb _ [\ip_ mo\]igg cnn__ +

N w O QIw

Jsgias XY `U dfcV`saUh]eiY XYg ZYbhYg XY `êjfYg Yh XYg Z]ggifYg dU`Uh]bU`Yg
B+ > o l c [ h

Hã[o n_o l hiom j lym_h n_ f_ j li d_ n ^_ f[ n_lg chifia c_ ^_m `_h n_m ^_m fûpl_m _n ^_m
`cmmo l_m j[ f[ nch[ f_m + EE m_ nc_h n x f[ n_lg chifiac_ ?fchcko_ _n) ^[hm f_m miom*aliojj_m)
cf _h nl_j l_h^ f[ ko[fc`c][ncih ^o ^_alûm ^o ^y`[o n _h ko_mncih+ EE _h n[mm_ ^_ gyg_
f_m g c]li`ilg_m+ Qh_ aliojj_ mjy]c[f_ _ m n `[ cn_ ^_m `_h n_m ^_ fûpl_m []]igj[ahy_m
^_ f[ `cmmol_ ^_ f[ picf_ _ n l_]igg_h^_ oh_ l_]b_l]b_ \[my_ mol f[ ayhyncko_+ EE miofcah_
Rcgjiln[h]_ ^_ f[ n_lg chifia c_ ^_m aliojj_m _n miom*aliojj_m l_mj_]ncp_m x N_a[l^ ^o
nl[p[ cf mn[ ncmncko_ +

?_ j li d_ n `[ cn j[ lnc_ ^_ f[ ^cm]ommcih ^o miom*]ig cny ch n_ lh [ ncih[ f ^_ f[ n_lg chi*
fiac_ ^_m `_h n_m ^_ fûpl_m _ n ^_m `cmmo l_m j[ f[ nch [ f_ m _n j lym_h n_ .$[pcm ^_m ]fchcko_m
n]bû]imfip[ko_m [chmc kon ]_fo c ^_ Eã[o n_o l à g_g\l_ ^_ ]_ miom*]igcny+

V Q O = I I A J B = O O Q J C

Rif KmghYaUh]_ XYf D]ddYb' ibX ?UiaYbgdU`hYb
B+ > o l c [ h

@_l R _l`[mm_l m]b f^a n _ ch_ Jig_hef[nol ^_l Hcjj_h* oh^ C[og_hmj[fn_ pil) qi\_c
_l pih ^_l e f[mmcm]b_h Jig_hef[nol [oma_bn oh^ ch ^_h Qhn_lalojj_h ^_h Cl[^ ^_l
I cmm\cf^oha [hac\n+ Am q _l^_h [o]b I celi`ilg_h g cn_ch\_tia_h+ H cjj_hmj[fn_h ) ^c_
gzn Oj[fn_ ^_m q_c]b_h C[og_hm eig\chc_ln mch^) q _l^_h ch _ch_ \_mih^_l_ Clojj_
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_ cha_l_ cb n8 ^_l R _l`[mm_l _gj`c_bfn) ^ f_m_ Clojj_ _fha_b_h^ a_h_ncm]b to oh n_lmo]b_h +
Al m]b f[a n [o]b _ch_ >_t_c]bhoha ^_l Clojj_h oh^ Qhn_lalojj_h `ol ^c_ mn[ ncm ncm]b_
>_[l\_cnoha pil+

@ c_m_l Rilm]bf[a m n_ ffn _ch_h >_cnl[a tol @cmeommcih ^_m ch n_ lh [ nci h [ f_h Qhn_l*
[omm]bomm_m o\_l ^c_ J ig _hef[nol pih Hcjj_h* oh^ C[og_hmj[fn_h pil oh^ _h nmj lc]b n
^_l O n_ffohamh[bg _ ^_l nm]b_]bimfiq [e cm]b_h = l\_cnmn[ nn_h miqc_ ^_m R _l`[mm_nm) ^_l
Icnafc_^ ^ c_m_m ch n_ lh[ ncih[ f_h Q hn_l[omm]bomm_m cmn+

N A O Q I A J

9+ dfcV`YaU XY `Ug Z]gifUg `UV]U`Yg m dU`Uh]bUg
B+ > o l c [ h

Ah _mn_ j[j_f _f [o ni l j l_m_h n[ mo jlijimc]c{h l_ `_ l_h n_ [ f[ n_lg chifia c_ ^_ f[m
`cmo l[m f[\ c[f_m s j[ f[ nch [m + Oo jlijimc]c{h _mnx \[m[^[ _h f[ n_lg chifia c[ ] fxm c][ s _h
fim mo\alojim ][fc`c][ _f al[^i ^_f ^_`_]ni + Eh]fos_ f[m g c]li`ilg [m+ = oh aloji _mj_ *
] c[ f yf ch]iljil[ f[m `cmo l[m f[\ c[ f_m ]ig\ch[^[m ]ih oh[ `cmo l[ ^_f p_fi s l_]ig c_h^[
ko_ _mn_ aloji m_[ chp_mnca[^i _h ^_ n[ cf_ ^_f [mj_]ni a_hync]i+ Lo_m jlijih_ f[ n_ lg c*
hifiac[ ^_ fim alojim s mo\*alojim j [l[ fim i\d_nim _mn[^ cmnc]im+

Amn[ jlijimc]c{h `ilg [ oh[ j[ln_ ^_ f[ ^cm]omc{h ^_f mo\]ig cny ch n_ lh [ nci h [ f)
ko_ m_ i]oj[ ^_ f[ n_lg chifiac[ ^_ f[m `cmo l[m f[\ c[f_m s j[f[ nch[m ) _rjl_m[ f[ ijchcih
^_ fim foa[l_m ^_ nl[\[ di ]b_]imfip[]im s ^_f [o ni l koc_h _m _f gc_g\li ^_ _mn_ mo\*
]ig cny ch n_ lh [ nci h [ f+

%Lli`+ B+ > o lc[h &7 ìli\xlip[ 2-) L l[b[ .-) ?t_]bimfip[ec[



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | 2& ,& + 3 0 0

@cpcmcihm i` Kl[f L[nbifias [h^ Klnbi^ihnc]m) Qhcp_lmcns i` I chh_min[) O]biif
i` @_hncmnls) I chh_[jifcm) I chh_min[ %Q+O+=+&

;D=>L MNMD9 | 9 EA;JG>GJE G> ;D=>L H9D9L=
H+ D+ I A O G E J ) N+ F+ C K N H E J ) N+ F+ E O = = ? O K J

= b cm ni l c] [ f l_p c_q i` ] f_ `n j [ f[ n_ f c n_ l[ no l_ l_p _[ fm [ f[ la _ hog \_l i`
mj _]o f[ ncp _ l_ j i l nm ]i h ]_ lh ch a jimmc\ f_ g c] li `i lg m i` ] f_ ` n fcj [h ^ ,i l ] f_ `n
j [ f[ n_ + Eh ] fo^_^ ch nb _ m_ l_j i l nm [ l_ mo]b _h ncn c_ m [ m g cmmcha il j_a *mb[j_^ )
j _ lg [h_h n) g [r cff[ ls f[ n_ l[ f ch ] cmi lm %.) 0 &8 ] f_ ` n opo f[ %1) 2 &8 mo\g o]iom
j [ f[ n[ f ] f_ ` nm %3 &8 mo j _ lh og _ l[ ls n_ _ nb %4 & 8 b cab ) h [ lliq j[ f[ n_ %5 &8 b [ cl fch _
ch ^ _h n[ nci h m i` nb _ fcj 8 ^_p c[ ncih m i` nb _ h [ m[ f m_j nog [h^ j [ f[ n[ f ^ _ `_] nm
^ _g ih m nl[ n_^ \s f[g chia l[jb c] _r[g ch[ ncih %6 &+ Ar]_j n ch cmi f[ n_^ ch m n[h ]_ m
j l_p [ f_h ]_ m no ^ c_ m i` nb _ m_ g chi l ^ _ `_] nm [ l_ hi n ni \_ `ioh^ ch nb _ fcn_ l[ no l_
[h ^ nb _ l_ `i l_ nbq [ l n [ nn_g j nm ni [m mi ] c[ n_ nb _g q cnb ]f_`nm+

E` [hs i` nb _ m_ [hig [fc_ m [ l_ g c] li `i lg m i` ] f_ `n j [ f[ n_ ) lca c^ fs ]ih nli ff_^
m no ^ c_ m mbio f^ \_ ch m nca [ n_^ q cnb [^ _ko [ n_ [h ^ l_j l_ m_h n[ ncp _ m[g j f_ [h ^ ]ih *
nli f a liojm+ En g omn \_ _g jb[mct_^ nb [ n mo]b mno^ c_m qiof^ \_ i` g il_ nb [ h
[][^_g c] ch n_ l_ m n m ch ]_ c` nlo _ g c]li `i lg m ]iof^ \_ ^_g ihmnl[ n_^ ) l_ m_ [ l]b
ch ni nb _ _ nci fias i` ] f_ ` nm i` nb _ fcj [h^ j [ f[ n_ qiof^ \_ a l_ [ nfs `[] cfcn[ n_^ +

? f_`n j [ f[ n_ i]]o lm [jj lir cg [ n_ fs ih]_ ch _[]b nb l_ _ nb io m[h^ fcp_ \ clnb m +
= g c]li `i lg i` ] f_ ` n j [ f[ n_ nb [ n cm `cp_ il n_ h ncg _m [ m ]iggih qiof^ [ffiq
f[ la _ l m no ^ c_ m q cnb [ g o]b mg [ ff_ l j ijo f[ ncih alioj + J_q ch mca b nm ch ni nb _
a _h _ nc] l cme m g cab n \_ i\ n[ ch_^ [m q _ff [m ch `i lg [ncih ih _hp clihg _h n[ f _ ``_] nm
]ih ]_ lh ch a nb _ ch cnc[ nci h ) j _h _ nl[h ] _ [h ^ _r n_h n i` nb cm ^_`_] n+ Bil nb cm l_[ mih
nb _ [o nb i lm b [p_ \__h q ile cha ch nb _ [ l_ [ i` ih_ mj_] c`c] g c]li `i lg ) ] f_ `n opof[+

L l_p ciom m no^ c_m i` nb _ j l_p [ f_h ]_ i` ] f_ `n opo f[ ch nb _ a _h _ l[ f j ijo f[ ncih
b[p_ ^ _g ih m nl[ n_^ nb [ n nb cm ]iha_h cn[ f ^ _ `_] n i]]o lm g il_ `l_ k o _h nfs nb [ h ^i_m
nb_ mcg cf[ l) \on g il_ m_p_l_ g [ f`i lg [ ncih i` cmi f[ n_^ ] f_ ` n j [ f[ n_ %1 &+ Pb_
g iljbi fia c] j [ l[ ff_ fm \_ nq __h nb _ m_ nqi ^_`_] nm moaa_mn nb [ n ] f_ `n opo f[ cm nb _
g imn g ch cg [f ^ cm] l_ n_ g [h c`_ m n[ nci h i` ] f_`n j [ f[ n_ [h^ nb _ l_ `i l_ ) [ g c]li `i lg
i` ] f_ `n j [ f[ n_ + Eh^__^ ) ih_ l_ ] _h n mno^s l_j i ln_^ nb [ n nb _ a _h _ nc] nl[h mg cmm cih
i` nb _ m_ nqi g [ f`i lg [ nci h m ]fi m_fs `i ffiq m [ m cg cf[ l j [ n n_ lh %2 &+ Iil_ ]ih *
]fomcp_ _p c^_h]_ i` nb _ l_ f[ nci h mb cj \_nq __h nb _ m_ nq i ^_`_] nm g omn \_ _ m n[\ fcmb *
_^ \_`i l_ nb _ ehiq f_^a_ i` ] f_ `n opof[ ][h \_ o ncfct_^ ch a _h _ nc] ]iohm_ fcha
il ch `o l nb _ l _ nci fia c] mno^ c_m+

E` ] f_ ` n opo f[ cm ch `[ ] n [ g c]li `i lg i` ] f_ `n j [ f[ n_ ) l_ f[ ncp _ m i` ] f_ `n j [ f[ n_
j li\[h^m mbio f^ mbiq [h ch ] l_ [ m_^ j l_p [ f_h ]_ i` ] f_ `n opof[ + ?ihp_lm_fs ) nb_
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l_ f[ ncp _ m i` ] f_ `n opo f[ j li\[h^ m qiof^ \_ _rj_] n_^ ni ^ _g ih m nl[ n_ [h ch ] l_ [ m_^
j l_p [ f_h ]_ i` ] f_ ` n j [ f[ n_ + Kh nb _ i nb _ l b[h^ ) c` ] f_ `n opo f[ cm _ c nb _ l [ hi lg [ f
p [ l c[ nci h i` j [ f[ n[ f g iljbi fias il [ m_ j [ l[ n_ a _h _ nc] _h ncns ) l_ f[ ncp _ m i` ] f_ `n
j [ f[ n_ j li\[h^ m q io f^ \_ _rj_] n_^ ni mbiq [ hi lg [ f j l_p [ f_h ]_ i` ] f_ ` n opof[+
N _f[ ncp_m i` ] f_ ` n opo f[ j li\ [h^ m mbio f^ [ fmi g [h c`_ m n [ hi lg [ f j l_p [ f_h ]_ i`
] f_ ` n j [ f[ n_ +

Pb_m_ l_ f[ nci h mb cj m [ l_ bsji nb _ m ct _^ ch n[ \ o f[ l `i lg ch P[\+ .+
Pi n_ m n nb _ b sji nb _ m cm nb [ n ] f_ `n opo f[ cm [ g c]li `i lg i` ] f_ `n j [ f[ n_ [ m no^s

q [m ^ _m cah_^ ni [ m ] _ l n[ ch c` nb _ j l_p [ f_h ]_ i` ] f_ `n opo f[ q [m b ca b _ l [g iha
nb _ l_ f[ ncp _ m i` ] f_ `n j [ f[ n_ j li\ [h^ m nb [ h ch [ a lioj i` ]ih nli f `[g cfc_m +

LUV( +( @mdch\Yg]nYX :Ug]g c Z ;`YZh Mji`U UbX h\Y JYgi`h]b[ 9bh]W]dUhYX >fYeiYbWm c Z ;`YZh
Mji`U 9acb[ JY`Uh]jYg c Z ;`YZh HU`UhY HfcVUbXg UbX 9`gc h\Y 9bh]W]dUhYX >fYeiYbWm c Z ;`YZh

HU`UhY Uacb[ ;`YZh Mji`U HfcVUbXg

A Z ;`YZh Mji `U Ag 9

9( E]WfcZcfa cZ ;`YZh HU`UhY

: ( FcfaU` NUf]Uh]cb

;( KYdUfUhY ?YbYh]W =bh]hm

=ldYWhYX >fYeiYbWm
c Z ;`YZh Mji`U Uacb[
JY`Uh]jYg c Z ;`YZh
HU`UhY HfcVUbXg

@][\

FcfaU`

FcfaU`

=ldYWhYX >fYeiYbWm
c Z ;`YZh HU`UhY Uacb[
JY`Uh]jYg c Z ;`YZh
Mji`U HfcVUbXg

@][\

FcfaU`

FcfaU`

I A P D K @ O =J@ I = P A N E = H O

B [g cfc_m `i l nb cm m no^s q _l_ ^ l[q h `lig nb _ [] ncp _ ` cf_ m i` nb _ ] f_ `n j [ f[ n_
n_ [g i` nb _ G _hhs N _b[\ cfcn[ ncih Eh m ncno n_ [h^ Bioh^[ncih ) I chh_[ji fcm) I ch*
h _mi n[ +

O _ f_ ] nci h q [m ih [ a _ia l[jb c] \[mcm) c+_+ `[g cfc_m fcp cha q cnb ch [ nb cl ns
g cf_ l[^ co m i` nb _ G _hhs Eh m ncno n_ q _l_ chp_ mnca [ n_^ ) [h^ nb cl ns `[g cfc_m l_ *
j l_ m_ h n_^ \s [ ] f_ `n fcj , ] f_ ` n j [ f[ n_ j li\[h^ [h^ nq _h ns `[g cfc_m l_j l_ m_ h n_^
\s [ ] f_ `n j [ f[ n_ j li\[h^ q _l_ m_ f_] n_^ + = `n_l ] f_ [ l[h ]_ `lig nb _ `[g cfs j bs *
mc] c[h ) nb _ `[g cfc_m q _l_ ]ih n[] n_^ [h ^ [h [jji ch ng _h n `i l [ big _ ch n_ lp c_q
[h^ _r[g ch[ ncih i` nb _ opo f[ q _l_ g [^_+ =n nb cm ch n_ lp c_q ) h [g _m [h^ [^ ^ l_ m *
m_ m q _l_ i\ n[ ch _^ i` fcp cha [h^ fi ][ ffs *m cno [ n_^ a l[h ^ j [ l_h nm ) [ o h nm [h ^ oh ] f_ m
i` nb _ j li\[h^m+ Pb_m_ j_ij f_ q _l_ ]ih n[] n_^ [h ^ [jji ch ng _h nm `i l opo f[ l
_r [g ch[ ncih m q _l_ g [^_+ = ni n[ f i` 010 `[g cfs g _g \_lm q _l_ _r[g ch_^ i` q b c]b
/// q _l_ j [ l_ h nm il mc\ fcham i` nb _ j li\[h^m+ = ]ih nli f a lioj m_ f_ ] n_^ [ n l [ h *
^ig `lig _h n_ l ch a `l_ mbg [h m no ^ _h nm [ n nb _ Q hcp_lmcns i` I chh_mi n[ q [m ]ig *
jim_^ i` `[g cfc_m q b c]b ch] fo^_^ /5. ch^ cp c^o[fm +

Pb_ opo f[_ i` [ ff ch ^ cp c^o[ fm q _l_ _r[g ch_^ \s i l[ f ch mj _] nci h [h^ q _l_
] f[ mm c`c_^ ch ni `io l [ l\ cnl[ ls ][ n_ai lc_ m [m ch _ [ l fc_ l m no^ c_m7 Psj_ =7 hi lg [f
opof[) Psj_ >7 opo f[ \ c`o l] [ n_^ oj ni ih_*`io lnb cnm ni n[ f f_ha nb ) Psj_ ?7 opo f[
\ c`o l] [ n_^ `lig ih_*`io lnb ni nb l_ _ *`i o l nb m i` cnm f_ha nb ) [h^ Psj_ @7 opo f[
\ c`o l][ n_^ `lig nb l_ _ *`i o l nb m ni cnm ni n[ f f_ha nb +
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J = K M D L K

A f_p_h i` nb _ 0- `[g cfc_m l_j l_ m_ h n_^ \s [ ] f_ `n fcj , ] f_ ` n j [ f[ n_ j li\[h^
^ _g ih m nl[ n_^ [ n f_ [ m n ih_ l_ f[ ncp _ q cnb [ ] f_ `n opof[+ O cg cf[ lcfs 6 i` nb _ /-
`[g cfc_m l_ j l_ m_ h n_ ^ \s [ ] f_ `n j [ f[ n_ j li\[h^ b[^ [ n f_ [ m n ih_ g _g \_l q cnb
[ ] f_ ` n opof[ + Pbom /- i` nb _ i lca ch [ f 2- j li\[h^ `[g cfc_m mbiq _^ [ g chcg og
i` ih_ j li\ [h^ l_ f[ ncp _ q cnb mig_ ^_a l__ i` ] f_ `n opof[+

LUV( ,(
HfYjU`YbWY UbX <]ghf]Vih]cb cZ ;`YZh Mji`U Uacb[ h\Y JY`Uh]jYg c Z ;D);H UbX ;H HfcVUbXg

JY`Uh]jY
HfcVUbXg
;D);H
F 7 -*

HfcVUbXg
;H

F 7 ,*

LchU`
F 7 /*

K]V`]b[g F 7 +,1 ++)11 3)/* ,*)+,1
+.(. ! +2(* ! +/(1 !

HUfYbhg F 7 3/ .)/1 0)-2 +*)3/
1(* ! +/(3 ! +*(/ !

Gh\Yf JY`Uh]jYg F 7 +,+ /)3* *)-+ /)+,+
/(0 ! 1 .c)(a

LchU` F 7 -.- ,*),,.
2'3 !

+/)++3
+,(0 !

-/)-.-
+*(, !

Pb_ j l_p [ f_h ]_ [h ^ ^ cmnlc\o ncih i` nb _ m_ ] f_ `n opo f[_ [g iha nb _ p[lciom
`[g cfs a liojm [ l_ mbiq h ch P[\+ /+ K` nb _ 010 l_ f[ ncp _ m _r[g ch_^ ) 02 ch^ cp c^o[fm
%.-+/" & ^ _g ih m nl[ n_^ ] f_ `n opof[ + Iimn `l_k o _h nfs [ ``_] n_^ q _l_ j li\[h^ mc\ *
fcham %.2+4" & q b cf_ j li\[h^ j [ l_ h nm q _l_ m_]ih^ g imn ]iggihfs [ ``_] n_^
%.-+2" & q cnb j li\ [h^ l_ f[ ncp _ m f_ [ m n [ ``_ ] n_^ %1 +." &+ E n mbio f^ [fmi \_ hi n_^
nb [ n mig _ n_h ^ _h ]s q [m mbiq h `i l nb _ cgg _^ c[ n_ `[g cfs %c+_ + m c\ fcha m [h^
j [ l_ h nm & i` nb _ ] f_ `n j [ f[ n_ j li\[h^m ni ^ _g ih m nl[ n_ ] f_ ` n opo f[ g il_ ]iggihfs
nb [ h nb _ m[g _ l_ f[ ncp _ m i` nb _ ] f_`n fcj , ] f_ `n j [ f[ n_ j li\[h^m+ Pbcm n_h^_h]s
q [m mg [ff) biq _p_l) [h^ nb _ `l_ko_h]s i` ] f_ `n opo f[ [g iha \i nb j li\[h^
a liojm q [m m ca h c`c] [h nfs a l_ [ n_ l nb [ h nb _ `l_ko_h]s i` ] f_ `n opo f[ l_j i l n_^ ch
j l_p cio m m no ^ c_ m %1) .-) ..&+

Eh nb _ ]ih nli f a lioj ) 1 i\m_ lp[ ncih m i` ] f_ `n opo f[ q _l_ hi n_^ q cnb . i` nb _
1 b[p cha [ l_ f[ ncp _ q cnb ] f_ `n j [ f[ n_ + Jih_ i` nb _ `[g cfc_m ch nb cm a lioj b[^
g il_ nb [ h ih_ g _g \_l [ ` `_ ] n_^ q cnb ] f_ `n opof[+

Pb_ ^ cm nlc\ o ncih i` ] f_ `n opo f[ []]i l^ cha ni nb _ m_r i` nb _ [ ` `_ ] n_^ l_ f[ ncp _ m
[h ^ nb _ m_p_ lcns i` nb _ opo f[ l ^_`_]n) mbiq h ch P[\+ 0) ch ^ c] [ n_^ hi [j j [ l_h n
^ c` `_ l_h ]_ \ _ nq __h nb _ j l_p [ f_h ]_ i` ] f_ ` n opo f[ ch g [f_ [h ^ `_g [ f_ l_ f[ ncp _m +
Pb_ m_p_ lcns i` nb _ opo f[ l ^ _`_] nm q [m l_ f[ n_ ^ chp_ lm_ fs ni nb _ `l_ko_h]s i`
nb _ cl i ]]o ll_h ]_ à [ `ch^ cha ]ig j[nc\ f_ q cnb m no ^ c_ m i` ] f_ ` n opo f[ [g iha
i nb_ l) f_ mm \ c[ m_^ jijo f[ ncih m+
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Pb_ j l_p [ f_h ]_ i` ] f_ `n opo f[ ch i nb _ l a lioj m b[m \__h l_j i l n_ ^ [ m b cab
[m .+5/" %.-& [h ^ [m fiq [m -+/" %..&+ Eh nb cm mno^s ) [ j l_p [ f_h ]_ i` .-+/"
q[m l_]i l^_^ + I il_ip_l) [g iha nb _ cg g _^ c[ n_ l_ f[ ncp _ m i` nb _ j li\ [h^ m %mc\m
[h ^ j [ l_ h nm & ) 0- ] f_ `n opo f[m q _l_ hi n_^ [g iha /// ch^ cp c^o[ fm à [ j l_p [ f_h ]_
i` .0+2"+

LUV( -( KYl < ]ghf]Vih]cb UbX KYjYf]hm cZ ;`YZh Mji`U Uacb[ h\Y JY`Uh]jYg c Z ;`YZh D]d);`YZh
HU`UhY UbX ;`YZh HU`UhY HfcVUbXg

@U`Y JY`Uh]jYg >YaU`Y JY`Uh]jYg LchU` JY`Uh]jYg

LmdY cZ ;`YZh ;D);H
F 7 ++1

;H
F 7 / 3

LchU`
F 7 + 1 0

;D);H
+.7+*1

;H
F 7 0 *

LchU`
F 7 A01

;D);H
F 7 , , .

;H
]g f 7 ] ]3

LchU`
F 7 -.-

LmdY : +. +* ,.

LmdY ; / / +*

LmdY < + * +

LchU`
9`` LmdYg ++ 3 ,* 3 0 +/ ,* +/ -/

HYfWYbh 3(. +/(- ++(. 2(. +*(* 3(3 2(3 +,(0 +*(,

Pb_ g [le _^ fs ch ] l_ [ m_ ^ `l_ko _h ]s i` ] f_ ` n opo f[ ch nb _ `[g cfc_ m i` ] f_`n
j li\[h^ m [m ]ig j[l_^ ni nb _ `l_ko _h ]s i` ] f_ ` n opo f[ `ioh^ ch hi lg [ f ]ih nli f
`[g cfc_m ] f_[ lfs ch ^ c] [ n_ m nb [ n ] f_ `n opo f[ g omn \_ [ n f_ [ m n n_ h n[ n cp _ fs [] ]_j n_^
[m nb _ g imn g ch cg [f ^ cm] l_ n_ g [h c`_ m n[ nci h i` ] f_ `n j [ f[ n_ [h ^ mbiof^ ) nb _ l_ *
`il_) \_ l_a [ l^ _ ^ [m [ g c] li `i lg i` ] f_ `n j [ f[ n_ +

E n cm ch n_ l_ m nch a ni h i n_ nb [ n q b cf_ nb _ `l_ko _h ]s i` ] f_ ` n opo f[ q [m a l_ [ n_ l
ch nb _ l_ f[ ncp _ m i` ] f_`n j [ f[ n_ j li\[h^ m cn q [m [ fmi g [le_^ fs ch ] l_ [ m_^ ch nb_
l_ f[ ncp _ m i` ] f_ ` n fcj , ] f_ `n j [ f[ n_ j li\[h^m+ O ch]_ _p c^_h]_ b [m \__h l_j i ln_^
nb [ n cmi f[ n_^ ] f_ `n j [ f[ n_ cm [ ^ c``_ l_h n a _h _ nc] _h ncns `lig ]f_ `n fcj , ] f_ ` n j [ f[ n_
%./&) q b[ n l_ f[ nci h mb cj ^i_m ] f_ ` n opo f[ \ _[ l ni nb _ f[ nn_ l<

= `o l nb _ l bsji nb _ m cm nb [ n ] f_ `n opo f[ cm [ fmi [ g c]li `i lg i` nb _ ] f_ `n j [ f[ n_
m_ag _h n i` nb _ ] f_ `n f cj ,j [ f[ n_ ]ig jf_r g cab n _rj f[ ch nb _ b cab ch ] c^ _h]_ i`
] f_ `n opo f[ hi n_^ ch nb _ ] f_ `n fcj , ] f_ ` n j [ f[ n_ `[g cfc_m + E` nb cm cm nlo _ ) i nb_ l
ns j _ m i` g c]li `i lg m g cab n [ fmi \_ _rj_] n_^ ni _r cmn ch nb _ [ l_ [ m i` nb _ fcj)
[ fp _i f[ l j li ]_ mm [h ^ b [ l^ j [ f[ n_ + Oo]b `ch^ cha m ch `[g cfs l_ f[ ncp _ m i` ] f_ ` n fcj
[h ^ ] f_ `n j [ f[ n_ j li\[h^ m b[p_ \__h hi n_ ^ \s B oeob [l[ %6& qbi i\m_lp_^ \i nb
f[g chia l[jb c] \ihs ^_`_] nm [ m q _ff [ m `[ ] c[ f mi `n ncm mo _ ^ _ `_] nm ch i nb _ lq cm_
h i lg [ f [j j _ [ l ch a l_ f[ ncp _ m i` ] f_ `n fcj , ] f_ `n j [ f[ n_ j [ nc_h nm + B oeob [ l[ ]ih] fo^ *
_^ nb [ n [ m_ [ l]b `i l mo]b g c]li `i lg m g cab n ch ] l_ [ m_ nb _ `[g cfc[ f g [h c`_ m n[ nci h m
i` `[] c[ f ] f_ ` nch a ni [ `l_ko _h ]s i` 2-"+

= fnbioab nb _ ` ch^ cha m i` nb cm m no^s moaa_mn [ m cg cf[ l j l_p [ f_h ]_ i` ] f_`n
opo f[ ch nb _ l_ f[ ncp _ m i` cmi f[ n_ ^ ] f_ `n j [ f[ n_ j li\[h^ m [h ^ ] f_ `n fcj , ] f_ `n j [ f[ n_
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jli\[h^m) nb _ cg ji ln[ h n `[ ] n cm nb [ n [ ]ih]fo mcp_ l_ f[ nci h mb cj \_ nq __h opo f[ l
^ _ `_] nm [h^ \i nb i` nb _ m_ g il_ m_p_l_ ^ _ `_ ] nm q [m ^ _g ih mnl[ n_^ + E` nb _ `o lnb _ l
bsji nb _ m cm nb [ n ] f_ ` n opo f[ cm [ g c]li `i lg i` \i nb cmi f[ n_^ ] f_ `n j [ f[ n_ [h^ nb_
j [ f[ n[ f j i l nci h i` nb _ ] f_ `n fcj , ] f_ ` n j [ f[ n_ ]ig jf_r cm ]i ll_] n) hi ]ih nl[^ c] nci h
_r cm nm q cnb _p c^_h]_ l_j i lnch a cmi f[ n_^ ] f_ `n j [ f[ n_ [m [ ^ c` `_ l_h n a _h _ nc] _h ncns
`lig ]f_`n fcj , ] f_ `n j [ f[ n_ %./&+

K` [ g il_ cg g _^ c[ n_ [h ^ j l[ ] nc] [ f h [ no l_ cm nb _ h_q cg ji ln[h ]_ acp_h ni
nb _ j l_ m_h ]_ i` ] f_ ` n opo f[ \s L lot[hmes + Eh [ l_ ] _h n l_ j i l n L lot[h mes %.0&
^ _g ih m nl[ n_^ [ m ca h c` c] [h n l_ f[ nci h mb cj \_nq __h nb _ l_g ip[f i` [^_hi c^ ncmmo _
[h ^ nb _ j li^o ] nci h i` b s j _ lh [ m[ fc ns ch ] f_ `n opo f[ j li\[h^m+ Pbom [hs alioj
i` j _ij f_ qbi mbiq [ b cab `l_ko _h ]s i` ] f_ `n opo f[ mbio f^ \_ g [^_ [q [l_
nb [ n ch ^ cm] l cg ch [h n l_g ip[f i` [^ _hi c^ ncm mo _ g [s jli^o]_ [ fc`_ *fiha mj__]b
^ c``c]o fns +

O Q II = N U

= g [ le _^ ch ] l_ [ m_ ch nb _ j l_p [ f_h ]_ i` ] f_ `n opo f[ q [m hi n_^ ch nb _ `[g cfc_m
i` j li\[h^ m q cnb cmi f[ n_^ ] f_ `n j [ f[ n_ [h ^ ] f_ `n fcj , ] f_ ` n j [ f[ n_ q b_h ]ig j[l_^
ni [ ]ih nli f a lioj i` hi lg [ f `[g cfc_m + P b_m_ ^ [ n[ mojji ln nb _ bsji nb _ m cm nb [ n
] f_ `n opo f[ cm [ g c]li `i lg i` ] f_ ` n j [ f[ n_ [h ^ [fmi nb _ ] f_ `n j [ f[ n_ ji lncih i`
nb_ ] f_ ` n fcj , ] f_ ` n j [ f[ n_ ]igjf_r+

= ] e h i q f _ ^ a g _ h n m + Io]b [jj l_]c[ ncih cm ^o_ ni @l+ O[go_f Llot[hmes) =m*
mi]c[n_ @ cl_]nil i` nb_ ?f_`n L[f[n_ ?fchc]) Qhcp_lmcns i` Effchicm [h^ @l+ Ob_f^ih N__^)
@ cl_]nil i` nb _ @cabn Ehmncno n_ ) Qhcp_lmcns i` I chh_min[ `il nb _ cl ]lcnc][ f _p[fo[ncih
i` nb cm j[j_l+

N w O QIw

DU Z]ggifY XY `U `iYhhY Yb hUih eiY a]WfcZcfaY XY VYW'XY'`]YjfY

H+ D+ I _ m e c h) N+ F+ C i l f c h ) N+ F+ E m [ [ ] m i h

H_m [o n_o lm ihn l_g [lkoy oh_ [oag _hn[ncih mcah c`c][h n_ ^_ Eã[jj[lcncih ^o \_]*^_*
fcûpl_ ^[hm ^_m `[g cfc_m _h yjl_op_) [ nn_ ch n_ m hih j[m m_o f_g _hn ^_m `cmmol_m j[f[ nch[ f_m)
g[cm [ommc ^_m \_]m*^_*fc_pl_m ]igjf_nm) _h ]igj[l[cmih [p_] oh_ alioj_ ^_m `[g cfc_m
pc_la_m+ ?_m ^ihhy_m mio nc_hh_h n Eãbsjinb_m_ ^o `[ cn ko_ f[ `cmmol_ ^_ f[ fo_nn[ jlym_h n_
hih j[m m_o f_g _hn oh_ g c]li`ilg_ ^ ãoh_ `cmmol_ j[ f[ nch [ f_ cmify_) g[cm ^_ gyg_ ^o
m_ag _hn j[ f[ nch [ f ^[hm f_ ]igjf_r_ ^o \_]*^_*fcûpl_ ]igjf_n+

V Q O = I I A J B = O O Q J C

<]Y Mji`U'KdU`hY& Y]bY E]_fcZcfa XYf ?UiaYbgdU`hY

H+ D+ I _ m e c h) N+ F+ C i l f c h ) N+ F+ E m [ [ ] m i h

Eh ^_h B[g cfc_h ^_l oh n_lmo]b n_h L_lmih_h) ^c_ _ ch_lm_ cnm cmi fc_ln_ C[og_hmj[fn_h)
[h^_lm_ cnm C[og_h* oh^ H cjj_hmj[fn_h [o`q c_m_h) qol^_ cg R_laf_c]b g cn _ ch_l Gihnliff*
alojj_ hilg [f_l B[g cfc_h _ch_ g [le[h n_ O n_ca_loha ^_l Bl_ko_ht pih Qpof[*Oj[fn_h
a_`oh^_h+ @c_m_ >_`oh^_ \_el[`nca_h ^c_ Dsjinb_m_) ^[mm ^c_ Qpof[*Oj[fn_ _ch_ I celi*
`ilg miqibf ^_l cmi fc_ln_h C[og_hmj[fn_ [ fm [o]b ^_l H cjj_h*C[og_h*Oj[fn_ ^[ lm n_ ffn+
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J = K M E = F

DU YgW]g]cb XY `U vji`U | ibU a]WfcZcfaU XY YgW]g]ub XY` dU`UXUf
H+ D+ I _ m e c h ) N+ F+ C i l f c h ) N+ F+ E m [ [ ] m i h

Boy ]igjli\[^i oh [m]_hmi mcah c`c][ncp_ _h f[ `l_]o_h]c[ ^_f b[ff[tai ^_ f[ _ m] c*
mc{h ^_ f[ |pof[ _h f[m `[g cfc[m ^_ fim [`_]n[^im) n[h ni jil f[ _m]cmc{h [ cm f[^[ ^_f
j[f[^[l) ]igi jil f[ _m]cmc{h ^_f f[\ci s ^_f j[ f[^[ l) _h ]igj[l[]c{h ]ih oh aloji
^_ ]ihnli f ^_ `[g cfc[m hilg [f_m+ Amnim b[ff[taim [jis[h f[ b cj{ n_mcm ^_ ko_ f[ _m]cmc{h
^_ f[ |pof[ _m oh[ g c]li`ilg [ n[h ni ^_ f[ _m]cmc{h [ cm f[^[ ^_f j[ f[^[ l) ]igi ^_f m_a *
g _hn_ j[f[ nzh c]i _h _f ]igjf_di ^_ f[ _m]cmc{h ^_f f[\ci s ^_f j[f[^[l+

J = > = J
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/ ( EYg_]b& D( @(& ?cf`]b& J( B(& AgUUWgcb&
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3( ;U`bUb& B(4 : f ] h ( F+ H ` U g h ( K i f [ ( 3 4 , 0 . |
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1 ( C]f_\Ua& @( D( <(4 A b h Y f b ( B( G f h \ c X c b h ( &

G f U ` K i f [ ( & J U X ]c [ ( + 1 4 + * 1 0| + * 2 - &

+ 3 - + (

5( EYb[Y`Y& F+7 ; ]h Y X ]b > c [ \ '9 b X Y f g Y b &

H (4 G d Y f U = l < ca c : ] c ` c [ ] W U Y @ Y f Y X ] '

h U f ] U Y @ i a U b Y M b ] j Y f g ] h U h ] g @ U Z b ] Y b '

g ] g ( A b \ Y f ] h U b W Y c Z ; ` Y Z h D ]d U b X ; `Y Z h

J ? A O

L[f[n_+ Gi\_hb[ph+ A dh[l I ohma[[l^8
j+ /3) .610+

6+ >i_i\UfU& L(& K]Uhc& K(4 >off+ Piesi
I_^+ @_hn+ Qhcp+ .- 7 000à012) .630+

.-+ :YfUbg& ;(4 Lbcf[^_fjb c[ g_^+ >off+ .2 7
.44à.46) .560+

..+ EWAbhcg\& J(& EYff]hh& C( C(& J]W\UfXg&
E( J(& KUaiY`g& E( @(& :Y``ckg& E( L(4
L_^ c[ nlc]m .1 7 2-2à2//) .621+

./+ >c[\'9bXYfgYb& H(4 Kj_l[ Ar @igi
>cifiac][_ D _l_^ cn[lc[_ Dog[h[_ Qhc*
p_lm cn[ ncm D[`hc_hmcm+ Ehb_lcn[h]_ i`
D [l_fcj [h^ ?f_`n L[f[n_+ Gi\_hb[ph)
A dh[l I ohema[[l^ .610+

.0+ HfinUbg_m& K(& EUgcb& :(4 ?fchc][f) N[*
^ cial[jbc] [h^ C_h_nc] Ehp_mnca[ncih i`
.-/ ?[m_m i` ?iha_hcn[f L [f[n_jb[lsh*
a_[f Eh]ig j_n_h]_+ =\mnl[]n) B c`nb =h*
ho[f I__ncha i` nb _ P_l[nifias Oi]c_ns+
I[s /3) .632) O[h Bl[h]cm]i ) ?[fc`ilhc[+

%H+ D+ I_mech) I+@+7&7 @cpcmcihm i` Kl[f L[nbifias [h^ Klnbi^ihnc]m)
Qhcp_lmcns i` I chh_min[) O]biif i` @_hncmnls)

I chh_[jifcm) I chh_min[ %Q+O+=+&



F+ On[^hc]ec) V+ >[l[†]t[e

A T L A N E I A J P A H H A Q J P A N O Q ? D Q J C A J K> A N @AJ SANT
QJ@ @ E A = J S A J @ > = N G A E P R A N O ? D E A @ A J = N P E C A N G JK ? D A J *

P N = J O L H = J P = P A E J @AN N A G K J O P N Q G P E R A J G E A B A N *
QJ@ C A O E ? D P O ? D E N Q N C E A

=\\+ f[ + =onia_h_m Ghi]b_hcgjf[hn[n ch ^_l I[h^c\of[ ^_m G[hch]b_hm .- P[a_ h[]b
K\_lj`f[htoha+ @c_ Ghi]b_h\[fe]b_h ^_m Eg jf[hn[nm q_cm_h a_`[l\n_ Ghi]b_ht_cf_h [on)
ch ^_l J []b\[lm]b[`n cmn eiff[a_h_m >ch^_a_q_\_ mc]bn\[l+ B[l\oha7 D[g[f[oh*Aimch)

R_lal+7 ./- T+

= #  | 7 8 c A  

 

7 p $ 5 o 4

=\\+ f\ + @c_ af_c]b_ =ln pih Eg jf[hnxn 0- P[a_ h[]b ^_l K\_lj`f[htoha+ @_l V_l`[ff pih
Ghi]b_h\[fe]b_h cmn [ha_^_on_n) ch ^_l ohg cnn_f\[l_h Kga_\oha mch^ Kmn_ief[mn_h

mc]bn\[l+ @[m Eg jf[h nxn cmn pih >ch^_a_q_\_ oga_\_h+ B[l\oha7 D[g[f[oh*Aimch)
R_lal+7 ./- T+



=\\+ /[+ Hsijbcfcmc_ln_m bigia_h_m G hi]b_hcg jf[hn[n ch ^_l I[h^c\of[ ^_m G [hch]b_hm
/- P[a_ h[]b ^_l K\_lj`f[htoha+ @c_ Ghi]b_h\[fe]b_h mch^ gcn K mn_i\f[mn_h ogm[ogn)
tq cm]b_h ^c_m_h \_`ch^_n mc]b doa_h^fc]b_m t_ffl_ c]b_m >ch^_a_q_\_+ B[l\oha7 D[g[f[oh*

Aimch) R_lal+7 /1- T+

=\\+ /\+ @c_ af_c]b_ =ln _ch_m Eg jf[h n[ n_m 1- P[a_ h[]b ^_l Achj`f[htoha+ Ach P_cf
^_l Ghi]b_h\[fe]b_h) ^c_ ch Bl[ag _hn_ [o`a_n_ cfn mch^) q _cmn _ch_ p_lm]bq$igg_h_
O nloe no l [on+ @c_ Ghi]b_ht_ff_h ^ c_m_l Bl[ag _hn_ `[l\_h mc]b hc]bn+ B[l\oha7 D[g[f[oh*

Aimch) R_lal+7 /1-T+



=\\+ 0[+ Bl[ag_hn _ch_m fsijbcfcmc_ln_h b_n_lia_h_h Ghi]b_hcgjf[hn[nm /- P[a_ h[]b
^_l Achj`f[htoha+ O c]bn\[l .mn Ghilj_fa_q_\_ gcn aon `[l\\[l_h Ghilj_ft_ff_h+ @[h_\_h

\_`ch^_n mc]b doa_h^fc]b_m >ch^_a_q_\_+ B[l\oha7 D[g[f[oh*Aimch) R_lal+7 /1-T+

=\\+ 0\+ @c_ af_c]b_ =ln pih P l[hmj f[h nxn 0- P[a_ h[]b ^_l Achj`f[htoha+ Bl[ag_hn_
pih Ghi]b_h\[ce]b_h pp_cm_h p_lq cm]bn_ Onloenol) mippc_ Dibfl[og_ h[]b Ghi]b_ht_ff_h

[o`+ B[l\oha7 D[g[f[oh*Aimch) R_lal+7 /1- T+



=\\+ 1[+ C_`lil_h_m b_n_lia_h_m Ghi]b_hcgjf[hn[n cg Qhn_lec_`_lehi]b_h ^_m G[hch*
]b_hm .- P[a_ h[]b ^_l Achj`f[htoha+ @c_ O nloe nol ^_l Ghi]b_h\[fe]b_h cmn p_lqcm]bn)
ch ^_mm_h Qga_\oha \_`ch^_h mc]b t[bfl_c]b_ V_ffch`cfnl[ncih_h+ B[l\oha7 D[g[f[oh*

Aimch) R_lal+7 ./-T+

=\\+ 1\+ C_`lil_h_m b_n_lia_h_m Ghi]b_hcgjf[hn[n 0- P[a_ h[]b ^_l Eg jf[hn[ncih+ @c_
Ghi]b_hmnloenol .mn ch Bl[ag_hn_ [o`a_n_cfn oh^ q_cmc f__l_ Dncbf_h h[]b Ghi]b_ht_ff_h

[o`+ Eg >ch^_a_q_\ma_lomn mch^ V_ffch`cfnl[n_ mc]bn\[l+ B[l\oha7 D[g[f[oh*Aimch)
R_lal+7 ./- T+
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Gfchce `ncl G c_l_l]bclolac_ ^_l I_^ctchcm]b_h =e[^_gc_) Lith[h %Lif_h&
H_cn_l7 Lli`+ @l+ F_lts On[^hc]ec

=PH=J+E=FL=DD= MFL=JKM;@MF?=F Ñ:=J <=F O=JL
MF< <A= 9FO=F<:9JC=AL N=JK;@A=<=F9JLA?=J

CFG;@=FLJ9FKHD9FL9L= AF <=J J=CGFKLJMCLAN=F
CA=>=J' MF< ?=KA;@LK;@AJMJ?A=

F+ O P = @ J E ? G E ) V+ > = N = ü ? V = G

G fch cm]b_ R _lmo]b_ cc\_l ^c_ = hq _h^\[le_ cn pih G hi ]b _h nl[h mj f[ h n[ n_h Eh
^_l l_e i h m ng e ncp _ h G c_`_l* oh^ C _mc]b nm]b clo la c_ m nccnt n_h mc]b hi]b \cm pil
eo lt_g b [o j nm[ ]b fc] b [o` _rj _ lcg _h n_ ff_h Q h n_ lmo ]boha_h oh^ >_`oh^_h) ^c_
[h N ib l_hehi]b_h pi la_higg _h q ol^_h ) q _f]b_ d_^i]b [h^ _ l_ A ca _h m]b[ `n_h
\_mcnt_h ) [ fm ^c_ ` f[ ] b _h G c_`_l* o h ^ C _mc]b nmehi]b_h + @c_ [h ^ _ lm[ l nca _ h oh^
q _h ca _ l ao h m nca _h R _lb [ fnh cmm_ `o l ^c_ G hi ]b _h nl[h mj f[h n[ n_ cg G c_`_l* oh^
C _mc]b nm\_l_ c]b m ch^ [o mm_ l^ _g [o]b ^o l]b ^c_ G ih n[e ng ia fc]be_ cn_h ^_m Ghi*
]b _h ^ _ `_e n_ m g cn ^_l I oh^bibf_ oh^ ^_l_h O _e l_ n_h \_^ cha n+ =om ^ c_m_g Cloh^_
cmn) o h n_ l > _lcc]em c]b ncaoha ^_l O j_t c`cn[ n ^_m K j_l[ ncih m`_ f^ _m ) ^c_ R _lq _h^oha
_ ch_m [g g _cm n_h a__ cah_ n_h ) [h P c_ l_h [o mj li\ c_ ln_h ) ij ncg [f_ A la_\h cmm_ fc_*
`_ lh ^ _h j f[ m ncm] b _h I [n_lc[ fm `o l ^ c_ l_e ih m nlo e ncs _ G c_`_l* oh^ C _mc]b nm]b clo l*
a c_ pih \ _mih^ _ l_ l >_^_onoha + @c_ V[bf ^_l _rj_ lcg _h n_ ff_h ) ^[m L li\f_g pih
G hi ]b _h nl[h mj f[ h n[ n_h ch ^_l l_e i h m ng e ncp _h G c_`_l* oh^ C _mc]b nm]b clo la c_ \_*
nl_ ` `_ h ^ _h Q h n_ lmo ]boha_h .mn p _ lb [ fnh cmg [mm ca e f_ ch ) q i\_c ^c_ Q h n_ lmo ]boh *
a _h pi lq c_a_h^ [o nia _h _ m i^_l a _ `li l_h _ m big ia_h_m G hi]b_hg [n_ lc[ f \_*
nl[ `_ h %/) 0) 1) 2) 3) 5) .-) ..) ./) .1) .2&+

@[m Vc_f o h m_ l_ l = l\_cn q [l) p _ la f_ c]b _h^ _ b cm ni fia cm]b _ Q h n_lmo]boha_h
cc\_l ^c_ A chb_ cfoha pih `lcm ]b _h nhigg _h_h ) a _ `li l_ h _h oh^ fs ijb cfcm c_ ln_h
G hi ]b _h nl[h mj f[ h n[ n_h ch h c] b nch ` ct c_ l n_ G hi]b_h^_`_e n_ ^_m Q h n_ le c_ `_ lm \_c
G [h ch]b_h ^ol]bto `ob l_h +

@c_ R _lmo]b_ q o l^ _h [h G [h ch]b_h [oma_`ccb ln) ^ _h_h ch ^c_ e cch m nfc]b [h*
a _\ l[ ]b n_h Q h n_ le c_ `_ l^ _ `_e n_ ^c_ i\_h _ lq [b h n_h G hi ]b _h nl[h mj f[h n[ n_ cg*
j f[ h nc_ l n q ol^_h + D _ n_ lia_h_l) _ ch_g G[f\ _h nhig g _h_l G hi]b_h q ol^_ ^ol]b
C _`lc_ l_h e ih m_ lp c_ l n8 [o mm_ l^ _g q ol^_ g cnn_ fm Hsijb cfcm c_loha big ia_h_l G[*
h ch ]b_h * miq c_ b _ n_ li a _h _ l G [f\mehi]b_h eih m_ lp c_ ln+ >_pil ^c_ P l[h mj f[ h nx n_
[o ` ^ c_ R _lmo ]b m nc_ l_ cc\ _ lj `f[h t n q ol^_h ) q o l^_ ^_l_h b cm ni fia cm]b _ Qhn_l*
mo]boha pila_higg _h+ @ c_m_ q c_m miq ibf ch ^_h a _`li l_h_h ) q [b l_h ^ .- P[a_h
\_c à02} ? [o `\ _q [b ln_h G hi]b _h nl[h mj f[h n[ n_h ) [ fm [o ]b ch ^_h fsijb cfcm c_ ln_h )

31



q[bl_h^+ 2 I ih[n_ ch b _ lg _ ncm] b p _ lm]b fi mm_h _h C f[ma_`[mm_h \_c V cgg _ln_g j_*
l [ no l [o `\ _q [b ln_h P l[ h mj f[ h n[ n_ h ^ _o nfc]b `[ l\ \ [ l_ V _ ffe _ lh _ [o`) q c_ mc_ ch
` l cm ] b _ h G hi ]b _h j l[j [ l[ n_ h \_i\ []b n_ n q [l^_h +

@c_ > _i\[]b nohamt_ cn ^ _ l R _lmo ]b m nc_ l_ \ _ nlo a 2- P[a_+ = ff_ .- P[a_ q [ l *
^ _h g [e li meij cm]b _ miq c_ g ce li meij cm]b_ Q h n_ lmo ]boha_h ^o l]ba_ `ncb ln+ = ff_
P l[ h mj f[ h nx n_ b _ cfn_ h ibh_ G ig j fce [ ncih _h _ch+ O]bih h []b /- P [a_h e i hh n_
g [e li meij cm]b `_ m na _ m n_ fcn q _l^_h ) ^[mm ^c_ P l[ h mj f[ h nx n_ g cn ^_g Ag j`[ha_l*
e h i ]b _h `_ m n p _ l\oh^_h q [l_h ) [ h ^ h []b 2- P [a_h e i h h n_ g [h mc_ m]bq _l pih
^ _ l G hi]b_hoh n_ lf[a _ ^_m Ag j`[ha_ lm o h n_ lm]b _ c^ _h +

Vo ^_h b cm ni fi a cm]b _h Q h n_ lmo ]boha_h q o l^ _h ^c_ ^[m P l[ h mj c[ h n[ n _h n*
b [ fn_ h ^ _ h G hi]b_ha_q _\mn_ cf_ _h nhigg _h + =h D [h^ ^ _l g i ljbi fia cm]b _h Qh*
n_ lmo ]b oha _h e i h h n_ `_ m na _ m n_ f c n q _l^_h ) ^[mm mc]b ^c_ G hi ]b _h nl[h mj f[ h n[ n_ ) d_
h [ ] b ^ _ l_h = ln) p _ lm]b c_^ _h p _ lb c_ fn_ h oh^ p _ lm]b c_^ _h _ N _[e ncih_h ch ^_h mc_
og a_\_h^_h C_q_\_h b _ lp i llc_ `_h + Eg A h^_ ``_e n d_^i]b `ccb l n_h [ ff_ to _ ch _ l
= om`ccffoha ^_l e cch m nfc] b b _ la _ m n_ f f n_ h Q h n_ le c_ `_ le h i ]b _h ^ _ `_e n_ \_c o h m_ l_ h
R _lmo ]b m nc_ l_h ) i\qibf a_q cmm_ t_ cnfc]b _ Q h n_ lm]b c_^ _ `_ m nt o m n_ ff_ h q [l_h +

C _h[o_l_ b cm ni fi a cm]b _ Q h n_ lmo ]boha_h _la[\_h ) ^[mm cg B[ ff_ _ ch_m e cchmn*
fc]b b _ la _ m n_ f fn_ h I [h^ c\o f[^ _`_e n_ m ^[m [ ff_ l\ _ m n_ I [ n_ lc[ f `o l ^c_ N_ctoha ^ _ l
G hi]b_hoh n_ lf[a _ ) [o nia_h_m ) ^ _g m_f\ _h P c_l _h nh ig g _h_m G hi]b_ha_q _\_ .mn
%=\\+ f[ ) f\ & ) ^ [h _\ _h d_^i]b _\ _h `[ ffm fs i j b cf cm c_ l n_ l b ig ia_h_l G hi]b_h
%=\\+ /[) /\&+ A lq [bh n_ Eg j f[h nx n_ ` ccb l n_h ch h _ lb [ f\ pih 2- P[a_h to _ ch _ l
ni n[ f_ h = om`ccffoha ^_m G hi]b_h^_`_e n_ m ) q i\_c \ _ ni h n q _ l^ _h gomm) ^ [mm _ ch ca_
> [fe]b_h ^_m fs i j b cf cm c_ l n_ h big ia_h_h P l[h mj f[ h n[ n_ m ^c_ O nlo e no l) miq c_
b _ l^g [mm ca [o ``[ l\ \ [ l_ G hi]b_ht_ ff_h \cm tog Ah^_ ^ _ l > _i\[]b nohamt_ cn \_c*
\_b c_ fn_h + Con_ A la_\h cmm_ q o l^_h _\ _h `[ ffm ^o l]b fs ijb cfcm c_ ln_ b _ n_ li a _h _
P l[ h mj f[ h nx n_ _lt c_ fn) i\qibf ^ _ l_h Qg\[o _ nq [m p _ ltia _ ln q [ l %=\\+ 0[) 0\&+
@c_ _ lq [b h n_h G h i ]b _h nl[h mj f[ h n[ n_ l c_ `_h e _ ch _ l f_ c N _[e ncih _h pih O _ cn_h
^_m S clnma_q _\_m b_lpi l+ @c_+ p c_ ln_ = ln ^_l G h i ]b _h nl[h mj f[ h n[ n_ %a _ `li l_h _ m
b _ n_ li a _h _ m G hi]b_ha_q _\_&) l c_ ` ^ [a_a_h ch [ fc_ h K \m_lp [ ncih mjb[m_h _ ch _
N _[e ncih ch C _mn[ fn _ ch _ l = hb[o `oha pih _i m chijb cf_h C l[ho fits n_h ch ^ _mm_h
h [ ] b m n_ l Qga_\oha b _ lpi l %=\\+ 1[) 1\&+ Am m]b_ ch n) ^ [mm ^ c_m_ N _[e ncih h c] b n
^ c_ Bi fa_ _ ch _ l Eh `ct c_ loha ^ _ l Soh^_) i ^_l ^ _ l B l_g ^ei lj _ lq cle oha q [l) ^[
mc_ g cn a li mm_ l N _a_ fg [mm cae_ cn ch [ fc_ h K \m_lp [ ncih mjb[m_h oh^ ho l ch ohg cnn_ f*
\ [ l_ l Qga_\oha ^_m a _ `li l_ h _h P l[ h mj f[ h n[ nm [o ` nl[ n + @ c_m_ P [ nm[]b_ g omm
^o l]b ^c_ N _[e ncih ^_m Ag j`[ha_ la_q _\_m [o ` ^c_ cg P l[ h mj c[ h n[ n [hq _m_h^_h )
^o l]b ^[m to eo lt_ C _`lc_ l_h h c] b n t _ lm ni l n_ h = h nca _h _ ca _h m]b [ `n_h ^_m Eg*
j f[ h n[ nm _ le f[ l n q _l^_h + J []b = hmc]b n _ ch ca _ l = o ni l_h %4& p _ l fc_ l_h a _ `li l_h _
G hi ]b _h nl[h mj f[ h n[ n_ cb l_ = h nca _h _ ca _h m]b [ `n_h _ lm n h []b . *g ih[nca _l =o`\_*
q [b loha cg C _`lc_ lm]b l[he + D [[m %tcn+ h []b .0& b [ n ^ c_m tq [l ch m_ ch _h Q h n_ l*
mo ]boha_h h c]b n \ _ m n[ nca n) d_^i]b _ lf[o \ n_h ^c_ q [b l_h ^ [ ff_ l > _i\[]b nohamjb[*
m_h [o ` nl_ n_ h ^ _ h N _[e ncih_h pih O _ cn_h ^_m Ag j`[ha_ la_q _\_m ^ c_ R _lg onoha
[o mto mj l_]b_h ) ^[mm ^ c_ to o h m_ l_ h _ ca _h _h Q h n_ lmo ]boha_h pi l\ _ l_ cn_ n_h
oh^ p _ lq [h^ n_h G hi ]b _h nl[h mj f[ h n[ n_ e _ ch _mq _a m pih ^_h mj _t c` cm]b _h
A ca _h m]b [ `n_h ^_m C _q _\m_cq _cmm_m `l_ c q [l_h + @ c_m_ P [ nm[]b _ b [ n n_ q [b lm]b _ ch *
fc]b _\ _h `[ ffm A ch `fo mm [o ` ^ c_ R _lmj [ noha ^_l Qg \[ojlit_mm_ cg _ lq [b h n_h



P l[h mj f[h nx n+ J []b = hmf]b n _ fh ca _ l = onil_h %6& q _cm_h a _ `li l_h _ G hi]b_h nl[h m*
j f[ h n[ n_ ^c_ a li mm n_ i m n_ia_h_ ncm]b _ =encp cn`cn h [ ]b /à0*g ih[nca_l =o`\_*
q [b loha Eg C _`lc_ lm]b l[he [o`+

=o` C loh^ \ _m]b lc_\ _h _ l _ ca _h_ l Q h n_ lmo]boha_h m]b _ ch n _m) ^ [mm ^ f_ Niff_
miq ib f ^_m `l cm ]b _h nhig g _h_h [o nia_h_h ) [ cm [o ]b ^_m ^o l]b C _`lc_ l_h i^_l
H sijb cfcm c_ loha ei h m_ lp c_ l n_ h Ghi]b_hm) f_^ ca fc]b [o` _ fh _ l ch^oe ncp _h A ll_aoha
^_l e h i ]b _h\ cf^ _h^ _h L lit_mm_ pih O _ cn_h ^_l G hi]b_hoh n_ lf[a _ \_lob n+ @c_
= hq _m_hb_ cn pih [o ``[ l\ \ [ l_h G hi]b_ht_ ff_h ch ^_h G hi]b_h\[ fe]b_h [oni*
a _h _ l P l[ h mj f[ h nx n_ q [b l_h ^ ^_l _ lm n_ h K \m_lp[ncihmjb[m_ ) miq c_ ^_l_h ) ^f_
a[ht_ R _lmo ]b mt_ cn o\_l `_ m na _ m n_ ffn_ = hq _m_hb_cn % i\a f_ c]b ch a _ l ch a _ l_ l =h*
t[b f& ch fs i j b cccm c_ l n_h P l[h mj f[h n[ n_h ) b [ n) q c_ _m ^_h = hm]b_ch b[ n) `ccl ^c_
G hi]b_h\ cf^oha e _ ch _ a li mm_ l_ >_^_onoha+ @c_ ehi]b_h\ cf^ _h^_ P [ncae_ cn ^ _ l ch
^_h G h i ]b _h nl[h mj f[ h n[ n_h o\_lf_\_h^_h V_ff_h .mn) h []b _ch ca _h =onil_h ) m_b l
a_lcha ) oh^ b [ n cg C loh^û a_higg _h) e _ ch _ l f_ c j l[e ncm]b _ >_^_onoha+ Am cm n
d_^i]b P [nm[]b_ ) ^ [mm ^ f_ h [ ] b _ ch _ l \ _mih^ _ l_h I _nbi^_ eih m_ lp c_ l n_h G hi]b_h*
nl[ h mj f[ h n[ n_ ) \_ f ^ _h_h ^f_ H _\_hm`[b cae_ cn ^ _l G hi]b_ht_ ff_h e_ ch _ >__ch*
nl[ ] b nca o h a _ l fc nn ) _ ch _ a li mm_ l_h j l[e ncm ]b _ h S _ln `ccl ^_h =o`\[o ^_m Ghi]b_h*
^ _ `_e n_ m \_m cnt_h ) [ cm [\a_mni l\ _h_ P l[h mj f[h nx n_ ) q [m m]bih ch t[b fl_ c]b _h
_r j _ l cg _h n_ ff_h = l\_ cn_h \ _ nih n q ol^_ + S [b l_h^ ^_m = \mn_l\_hm pih G hi]b_h *
nl [ h mj f[ h n[ n_ h q cl^ ^ _ l [ cm Q h n_ lf[a _ ^ c_h _h^_ Ag j`[ha_ lehi]b_h ^o l]b ^c_
mc]b `l_ cm_ nt _ h ^ _h = \\[ojli^oe n_ tol > cc^oha _ch_m h_o _h G hi]b_hm [ha_ l_a n+
J []b ^ _ l = hmc]b n pih J iq []t_hei %tcn+ h []b .& mi fc ^ [m N _mo fn[ n ^ _ l Ghi]b_h*
j f[ m nce pih ^ _ l V[bf ^ _ l o\_ lf_\ _h^ _h G hi]b_h_f_g _h n_ cg P l[ h mj f[ h nx n [\*
b [ha ca m_ch + =o` ^ c_m_ S _cm_ q _ l^ _h [o]b ^c_ o\_l[o m ao n_h N _mo fn[ n_ h []b
=hq _h^oha pih [o nia_h_h ) oh^ ^c_ `[ m n _\_hmi ao n_h ) h []b = hq _h^oha pih
bigi*) o h^ m_ f\ m n b _ n_ li a _h _h ) a _ `li l_ h _h i^_l fs ijb cccm c_ ln_h P l[h mj f[ h n[ n_h
_ le f[ ln ) ^[ _ lq [b h n_ G ihm_lp c_ lohamg _nbi^_h _ch_g P_cf ^ _ l V _ff_h ^[m nf\_l*
f_\_h mc]b _ lh ) oh^ [o mm_ l^ _g ^f_ mj _t c`cm]b _h = h nca _h_ ca _h m]b[ `n_h ^_l P l[h m*
j f[ h nx n_ m]bq []b_h +

B K H C A N Q J C A J

.+ =onia_h_) a _ `li l_h _ oh^ fsijb cfcm c_ ln_ P l[h mj f[ h nx n_ q ol^_h pih R_l*
mo ]b m nc_ l_h ao n p _ lnl[a _h ) oh^ [ ff_ b _ cfn_ h ibh_ G ig jfce[ ncih_h _ch+

/+ @ol]b b cm ni fi a cm]b _ Q h n_lmo]boha_h pih C _q _\mm]bh cnn_h ) ^c_ [o nia_h_ )
oh^ fs i jb cfcm c_ ln_ bigi* oh^ b_ n_ li a _h _ P l[h mj f[ h nx n_ _h nb c_ fn_h ) q o l^_h ch
^_l_h J []b\ [ lm]b [ `n e _ ch _ l f_ c V_f fch ` cf nl[ nci h _ h `_ m na _ m n_ ffn) ^ c_ pih _ ch _ l N_*
[e nci h ^_m Ag j`Oha_la_q _\_m [o ` ^[m cg j f[h nc_ l n_ C_q_\_ t_oa_h eihh n_h +

0+ A ch_ N _[e ncih cg S clnma_q _\_ q ol^_ f_^ ca fc]b ^o l]b a _ `li l_h _ b _ n_ li *
a_h_ P l[ h mj f[ h nx n_ b _lpi la _lo `_h ) q [b lm]b _ ch fc]b ch `i fa_ _ ch _ l to eo lt_h =o`*
\_q [b loha ^_m G hi]b _hg [n_ lc[ fm cg C _`lc_ lm]b l[he +

1+ Eh _ ca _h_h Q h n_ lmo ]boha_h b [ n n_ h fs ijb cfcm c_ ln_ big ia_h_ G hi]b_h nl[h m*
j f[ h n[ n_ ^_h a f_ c]b _h S _ln q c_ P l[h mj f[ h nx n_ pih [o nia_h_g Ghi]b_ha_q _\_+

2+ H sijb cfcm c_ ln_ m b _ n_ li a _h _ m G hi]b_h cg j f[h n[ n q c_m cg R _la f_ c]b g cn
[o ni a _h _h oh^ big ia_h_h P l[h mj f[ h n[ n_h _ ch_ R _lmj [ noha ch ^_h Qg\[ojlit_m*
m_h [o`+
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3+ @_l S _ln ^_m a _ `li l_ h _h b _ n_ li a _h _h G hi ]b _h nl[h mj f[ h n[ n_ m q o l^_ ^o l]b
^_h p _ lmjO n_ n_h Qg\[o) miq c_ ^o l]b ^[m = o `nl_ n_h pih C _q _\ml_[e ncih_h cg
S clnma_q _\_ q _m_h nfc]b \ __ ch nl[ ]b nfa n+

V Q O = I I A J B = O O Q J C

@c_ = o ni l_h a_\_h _ch_ b cm ni fi a cm]b _ >_pp_lnoha pih `lcm ]b _h nhig g _h_h
[o nia_h_h ) fs i j b cfcm c_ l n_ h bigi* oh^ b _ n_ li a _h _h ) miq c_ a _ `li l_ h _h b _ n_ li a _ *
h _h G hi ]b _h nl[h mj f[ h n[ n_h ) ^f_ tol B ccffoha pih e zfh m nfc]b [h a _ f_ a n_h Q hn_l*
e c_ `_ le h i ]b _h ^ _ `_e n_h \_f G [h ch ]b_h ^ c_h n_h + @c_ i m n_i a _h _ ncm]b _h A ca_h m]b[ `*
n_ h ^ _ l G hi]b _hoh n_ lf[a _ q o l^ _h \_c = hq _h^oha pih [o ni a _h _h P l[ h mj f[ h n[ n_ h
[g g _cmn_h ) o h^ \_f = hq _h^oha pih fs i j b cfcm c_ l n_ h big ia_h_h P l[ h mj f[ h n[ n_ h
`[ m n _\_hmi m n[ le _ ll_a n+ >_c = hq _h^oha pih fs i j b cfcm c_ l n_ h i^_l a _ `li l_ h _h
b _ n_ li a _h _h P l[ h mj f[ h n[ n_ h q [ l ^ _ l G hi]b_hog \[o _ nq [m p_ltia_ln+ = omm_l^_g
lc_ `_h a _ `li l_ h _ b _ n_ li a _h _ P l[ h mj f[ h nx n_ pih O _ cn_h ^_m Ag j `[ha _ lehi ]b _h m
_ ch_ N _[e ncih b_lpi l) ^ f_ mc]b g cn _ ch _ l = hb[o `oha _i m ch ijb cf_ l V _ff_h e_hh *
t_ c]bh_ n_ +

K MEE9JQ

=ldYf]aYbhU` JYgYUfW\ ]b NU`iY UbX 9dd`]WUV]`]hm cZ :cbY LfUbgd`Ubhg cZ NUf]cig
HfcjYb]YbWY Zcf JYWcbghfiWh]jY Kif[Yfm cZ BUk UbX >UWY

F+ O n [ ^ h c ] e c ) V+ > [ l [ ` n ] t [ e

Pb_ [o nbilm j l_ m_h n [ b cmni fia c][f _p[fo[ ncih i` `l_mb [onia_hiom) fsijbcfct_^ bigi*
a_hiom [h^ b_n_lia_hiom [m q _ff [m `lit_h b_n_lia_hiom \ih_ a l[ `nm qbc]b b[^ \__h
om_^ `il \lc^a cha [ lnc`c] c[ f \ih_ ^_`_]nm ch nb_ g [h^c\f_ i` l[\\cnm+ Pb_ imn_ia_hc]
][j[]cns i` nb _ \ihs mo\mnl[ n_ q [m mncg of[ n_^ gimn qb_h omcha [onia_hiom a l[`nm [h^
[fg imn [m jiq _l`offs qb_h omcha fsijbcfct_^ bigia_hiom al[`nm + = `n_l cg jf[h n[ ncih i`
fsijbcfct_^ il `lit_h b_n_lia_hiom al[`nm ) nl[h m`i lg [ncih i` \ih_ q[m mfcab nfs l_ n[l^_^ +
Eh [^^cncih ) `lit_h b_n_lia_hiom nl[h mj f[h nm ][om_^ [ l_[] ncih ch nb _ l_] cj c_h n \ih_
qbc]b q[m ]b[l[] n_ lct_^ \s [h []]og of[ncih i` _imchijbcf ]_ffm+

N w O Q Iw

DYg XcbbsYg Yldsf]aYbhU`Yg XY `U eiU`]hs U]bg] eiY XY >ih]`]hs XYg hfUbgd`Ubh
cggYil XY hcihY dfcjYbUbWY XUbg `U W\]fif[]Y fsdUfUhf]WY XY `U ZUWY

Yh XYg arW\c]fYg

F+ O n [ ^ h c ] e c ) V+ > [ l [ ` c ] t [ e

H_m [o n_o lm ^y]lcp_h n ^_m ^ihhy_m b cmni fia cko_m ^_m nl[h mj f[h nm imm_or `l[ cm [oni*
aûh_m) bigiaûh_m fsijbcfcmym) by nyliaûh_m ^_ gyg_ ko_ bynyliaûh_m a_fym) niom [s[h n
m_lpc ^_ ]ig jfyn_l f_m ^y`[o nm [ lnc`c] c_ fm ^_ f[ g[h^c\of_ ^_m f[jchm+ H_m ko[fcnym imnyi*
ayhyncko_m ^_ Rim _h ko_mncih ihn yny _h]iol[ay_m f_ j fom _``c][]_g _h n [o gig_hn
^_ m_ m_lp cl ^_m nl[h mj f[h nm [o niaûh_m _n) [ j_o jlûm f_ gyg_ ly mo fn[ n [ yny i\n_ho
[p_] f_m big inl[hmj f[h nm fsijbcfcmym+ Hã_gjfic_ ^_m by ny li nl[h mj f[h nm fsijbcfcmym [chmc
ko_ a_fym [ l_ n[ l^ y f[ nl[hm`i lg [ncih imm_om_+ Ah moljfom) ko[h^ ih m ã_mn m_lpc ^_m
b y ny li nl[h mj f[h nm a_fym) f[ ly[]ncih ^_ Rim ^o ly] cj c_h n [ nliopy jf[]_) ]b[l[] ny lcmy_
j [ l R[aafigyl[ncih ^_m ]_ffo f_m yimchijbcf_m+

+**



J = K M E = F

DUg ]bjYgh][UW]cbYg YldYf]aYbhU`Yg XY` jU`cf m XY `U ih]`]nUW]ub XY jUf]cg
hfUbgd`UbhYg ugYcg Yb `U fYWcbghfiWh]cb XY `U aUbXtVi`U m `U WUfU Yb W]fi[tU

F+ O n [ ^ h c ] e c ) V+ > [ l [ † ] t [ e

Ah _m_ j[j_f fim [o ni l_m j l_m_h n[h oh[ _p[ fo[ ncih bfmn{ f{a c][ ^_ fim nl[h mj f[h n_ m
[onöa_him) big{a_him fci`cfct[^im s b_n_l{a_him l_]fyh nilh[^im n[h ni ]igi fim nl[ h m *
j f[h n_m {m_im b_ n_l{a_him ]iha_f[^im ko_ mclp c_lih j[l[ ]ig jf_n[l fim ^_`_]nim {m_im
[lnf`c] c[ fg _h n_ jlipi][^im ^_ f[m g [h^z\of[m ch z_ lfi l_m _h fim ]ih_dim+ H[m jlijf_^[^_m
imn_ia_hynf][m ^_ f[ \[m_ {m_[ `o_lih _mncg of[^[m [f g[rcgi [f _g jf_[l fim nl[ h m *
j f[h n_m [on{a_him) ][mc ]ih _f gcmgi l_mo fn[^i [f _g jf_[l fim nl[h mj f[h n_ m big{a_him
fci`cfct[^im+ ?o[h^i m_ _gjf_[\[h fim nl[h mj f[h n_m fci`cfct[^im i fim nl[h mj f[h n_ m b _ *
n_l{a_him ]iha_f[^im f[ l_]ih m nlo ] nci h {m_[ m_ [ nl[m{ oh ji]i+ =^_gxm) ]o[h^i m_
_gjf_[\[h fim nl[h mj f[h n_ m b_n_l{a_him ]iha_f[^im _f bo_mi ^_f l_]c\ c^il ][om{ oh[
l_ [] nci h f[ ko_ `o_ ][l[] n_ lct[^[ jil oh[ [afig _l[]c{h ^_ f[m ]yfo f[m _imchi`cf[m+

H E P A N = P Q N

.+ 9[U& O( O(4 Klnij+ Pl[pg+ Llinyt+ /)
/5à0/) .625+

/+ 9l\UigYb& O(4 @nm]b+ V[bh[ltnf+ V+ /0)
.2/4) .63.+

0+ :cmbY& H\(4 Kl[f Oola+ .2) /0.) .621+
1+ :cmbY& H\(& Cfi[Yf& ?( G(4 Kl[f Oola+

.2) 0) .63/+
2+ ;fcgg& O( ?(4 F+ L_lci^ihn) 0) .01) .624+
3+ =[]Ub& ?( E(4 Onig [nifiac[ .) 24à25)

.630+
4+ =`\Yf[& ?(& ?f][cf]Yk& E(4 R_mn+ ?bcl+

cg+ Cl_eip[ 5) 4.) .63/+
5+ >fY]XY`& @(4 =hh+ K^ihn+*Onig[nif+ .0)

.-.) .623+

6+ ?c`ck]b& ?( O(4 R_mn+ ?bcl+ cg+ Cl_*
eip[ 6) .--à...) .624+

.-+ ?ufg_]& E(4 ?t[m+ Onig[n+ 6) 026à033)
.622+

..+ ?ufg_]& E(4 ?t[m+ Onig[n+ ./) 352à356)
.622+

./+ H`chb]_ck& A( 9(4 Onig[nifiac[ 2) 04à
1.) .63.+

.0+ KYfUZ]bckU& J(4 Osgjitdog I_^+ Smj{f*
]t_mh_d E) .34à.6/) .63.+

.1+ âYa`U& B(4 ?t[m+ Onig[n+ .) /6à00) .63/+

.2+ âYa`U& B(4 ?t[m+ Onig[n+ /) .-6à..3)
.63/+

%Lli`+ F+ O n[^h c]e c&7 Qf+ Llts\smt_qmec_ai 16) Lith[†) Lif[h^

+*+



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | ' ,& + 3 0 0

S_mng chmn_l [h^ Onie_ I[h^_pcff_ Dimjcn[f) Hih^ih %C l_[n > lcn[ch&

H9JLA9D =P;AKAGF G> L@= NGE=J AF AF>9F;Q
F+ L+ N A E @ U

E+ Eh nb _ o h cf[ n_ l[ f ]ig j f_ n_ ] f_ `n i` fcj [h ^ j [ f[ n_ %C lioj_ 0+ c+ N cn]b c_ [h ^
O n[ ca _ @[pcm& ] _ l n[ ch m_]i h^ [ ls ^_ `i lg cnc_ m [ j j _ [ l ch f[ n_ l s _[ lm + P b_m_ ch ] fo^_
oh^_ l*^ _p_ fijg _h n [h ^ ]i ff[j m_ i` nb _ f[ n_ l[ f [ fp _i f[ l [ l]b ) ^ cmj f[ ] _g _h n i`
[ f[ l \[m_ ^iq hq [l^ m [h ^ \[]eq [l^ m ) ^ liij cha i` nb _ h i m nl cf g [la ch ) i\ fcko cns
i` nb _ q bi f_ hi m_ [h ^ j [ l nc[ f h [ m [ f i\mnlo] ncih +

Bca+ .+ ? f_`n fcj [h^ j[ f[ n_ EEE+ c+ %H+& %N cn]bc_ # @[pcm&+ Arn_lh[f h [m[ f i\fckocns+

Pb_ ]ih]_ lh i` nb cm j [j _ l cm q cnb h [ m [ f ^ _`i lg cns q b_l_ ch nb _ q bi f_ him_
f_ [h m [] li mm nb _ `[]_ [q [s `lig nb _ mc^_ i` nb _ ]f_`n+ Pb_ \ihs \ lc^a_ [h ^ nb _
q bi f_ h [ m [ f m_j nog [ l_ ]b c_ `fs [ ``_] n_^ + Pb_ ^_`i lg cns \_]ig _m g i l_ [ j j [ l_h n
[\io n nb _ m_p_h nb il _ ca b nb s _[ l i` [a_ %B ca + .&+

E E + ? H E J E ? = H B E J @ E J C O

J [m[ f i \ mnlo ] ncih cm nb _ g [ch `_ [ no l_ oh^ _ lfs ch a nb _ h [ m [ f ^ _`i lg cns [h^
nb _ ]b cf^ i `n_h j l_ m_ h nm ch nb _ m_ _[ lfs s _[ lm q cnb [ b cm ni ls i` ]ih nchoiom g ionb
\ l_[ nb ch a ) mhi lcha ) ` l_ k o _h n ]i f^ m [h ^ ih i]][m cih q cnb _ [ l[ ]b _ [h ^ ^_[ `h_mm +

.-/



Kh _r[g ch[ ncih nb _ q bi f_ him_ cm m__h ni f_ [h [] li mm nb _ `[]_ [q [s `lig
nb_ mc^_ i` nb _ ] f_ `n+ P b_l_ cm h [ m[ f i\mnlo] ncih ) j [ l n c[ f i l ]ig jf_ n_ %B ca + /&)
ih nb _ mc^_ i` nb _ ] f_ `n ^o_ ni [ j lig ch _h n ch nl[ h [ m[ f b i lcti h n[ f mjol+ Pbcm
mj o l cm g [^_ oj i` g [r cff[ ls lc^a_ j li d_] nch a ch ni nb _ [ ` `_ ] n_^ [ clq [s [h^
] [ lls ch a q cnb cn nb _ ch `_ l ci l ch nl[ h [ m[ f \i l^ _ l i` nb _ m _ j n[ f ] [ lncf[ a _ + Eh [ ^ *
^ cncih ) nb _ ]i fog _ff[ _^a_ i` nb _ m_ j n[ f ] [ l ncf[ a _ cm m_ _h ni \_ ]o lf_^ ch ni nb _

Bca+ /+ [& @ c[al[g ni mbiq ch nl[h [m[ f \ihs mjol q cnb ^cmj f[]_g _hn i` m_j n[ f ][lncf[a_ + à
\& @c[al[g ni mbiq _``_] n i` l_gip[f i` qbif_ \ihs mjol+

ijjimcn_ h i lg [ f h i m nl cf [h ^ b _ f^ nb _ l_ \s nb _ j lig ch_h n mj chiom j li ]_ mm i` nb _
j [ l nfs li n[ n_ ^ j l_g [r cff[ +

N _ `_ l_h]_ b [m \__h g [^_ ni nb _ ] f[mm c`c][ nci h + D _l_ nb _ ] f[ mm c`c][ nci h i`
N cn]b c_ [h ^ O n[ ca_ @[pcm .6// b [m \__h om_^ + Pbcm cm _r nl_g _fs o m_ `o f `lig
[ ] fch c] [ f j i ch n i` pc_q ) m ch]_ cn a cp_m [ mcg jf_ f[\_ ffcha i` [ ][m_ ch n_ f_a l[j b c]
`ilg + En ^i_m hi n) biq _p_l) _rj f[ ch biq mig _ i` nb _ ]b[ha_m [h ^ ^ c``_ l_h ]_ m
b[p_ ]ig _ [\io n [h ^ `i l nb cm ih_ mbio f^ l_ `_ l ni nb _ q ile i` O n[le ) >olmnih)
[h^ G _lh[b[h ) q bim_ _g \lsi fia c][ f m no ^ c_ m mbiq do m n biq nb _ ]f_ `nm i` fcj [h^
j [ f[ n_ b [p_ i]]o ll_^ [h ^ biq nb _s p[ls %B ca + 0&+

E E E + P D A L K O E P E K J KB R K I A N =J@ K N E C E J KB E J P N = J = O = H
O L QN

A r [ g c h [ n c i h i ` n b _ h i l g [ f m e o f f 7 Pbcm mbiq m nb [ n nb _ pig _l
fc_m p _ l nc] [ ffs %B ca + 1X ch nb _ m[a cnn[ f j f[h _ \ _ nq __h nb _ \[m_ i` nb _ meo ff [h^
nb _ b [ l^ j [ f[ n_ + Eh nb _ ch `[ h n nb _ pig _l _r n_h^ m [m [ m nl[ ca b n m nlo n \_ nq __h nb _
\[m_ i` nb _ meo ff [h^ nb _ j l_g [r cff[ + Pbcm cm p_ls ] f_ [ lfs m__h ch nb _ \ cf[ n_ l[ f
] f_ `n i` j [ f[ n_ q b_l_ nb _ pig _l cm _rjim_^ `i l nb _ q bi f_ i` cnm f_ha nb +

A r [ g c h [ n c i h c h n b _ c h ` [ h n i ` n b _ o h c f [ n _ l [ f ] i g j f _ n _
] f _ ` n 7 Pbcm mbiq m nb [ n nb _ jimcncih i` nb _ pig _l ^ c``_ lm `lig nb_ hilg [f+ Pb_

.-0



ji m n_ l ci l p _ l nc] [ f j [ l n l_g [ ch m oh ]b[ha_^ ) \o n nb _ [h n_ li *j i m n_ l ci l j [ l n i` nb _
pig _l lo h h ch a [ fi ha nb _ b [ l^ j [ f[ n_ niq [l^ m nb _ j l_g [r cff[ cm hi fi ha _ l ch nb _
m [ a cnn[ f j f[ h _ %B ca + 1\& fce _ [ e__ f) \o n f_ [h m m c^ _q [sm ch ni nb _ ] f_ ` n i` nb _
j [ f[ n_ [h ^ `i lg m [ \ihs mjol+

En cm _p c^ _h n nb [ n) [m nb _ ]b cf^ ch ] l_ [ m_ m ch [a_ ) nb _ pig _l ]b [ha _m %B ca + 2&
ch mb [j _ [h^ `lig \_cha [ m nl[ ca b n m nlo n cn hiq \_]ig _m [ha f_^ + P b_l_ cm [ p_l*

p p ? ñ p

@ @@ @@@ @M M M@ M@@

;9N ;äj #9 8

T NA T

Bca+ 0+ ?f_`n Hcj [h^ L[f[n_+ ? f[mmc`c][ncihm+ Ncn]bc_ On[ca_ @[pcm+ . à alioj E+E+8
EE à alioj EEE +f+ %q cnbion j [ f[ n_ & 8 EEE à alioj EEE+0+ %q cnbion j [ f[ n_ &8 ER à alioj EE+
O+L+ 0 ,0 8 R à alioj EE+ O+L+ 0,0) D+L+ 0 ,0 8 RE à alioj E+E+) alioj EE+8 REE à alioj
EEE+f+8 REEE à alioj EEE+0+ à >olmnih) G _lh[b[h # On[le + . à oh cf[ n_ l[ f) mo\ ni n[f ]f_`n)
j lcg [ls j[ f[ n_ 8 / à oh cf[ n_ l[ f) ni n[ f ] f_`n) jlcg [ls j[ f[ n_ 8 0 à \cf[ n_ l[ f) ni n[ f ]f_`n)
jlcg [ls j[ f[ n_ 8 1 à mo\nin[f) m_]ih^[ls j[ f[ n_ 8 2 à ni n[ f ]f_`n) m_]ih^[ls j[f[n_ )
3 à oh cf[ n_ l[ f) mo\ ni n[f i` j lcg [ls [h^ m_]ih^[ls j[ f[ n_ ) 4 à oh cf[ n_ l[ f ni n[ f ]f_`n)

jlcg [ls [h^ m_]ih^[ls ) 5 à \cf[ n_ l[ f ni n[ f ] f_`n i` j lcg [ls [h^ m_]ih^[ls j[f[ n_ +

n c] [ f j [ l n _r n_h^ cha `lig nb _ \[m_ i` nb _ meo ff ni nb _ j i m n_ lci l _^a_ i` nb _ b [ l^
j [ f[ n_ [h ^ nb _ b i lcti h n[ f j [ l n q b c]b lo h m [ fiha nb _ b [ l^ j [ f[ n_ niq [l^ m nb _
j l_g [r cff[ + Pbcm ]b [ha_ ch mb [j _ ]i ll_ mjih^ m q cnb nb _ a liq nb i` nb _ g [r cff[
^iq hq [l^ m [h ^ `i lq [l^ m ) j [ l n i` q b c]b cm ^o_ ni nb _ nb lo m n i` nb _ pig_l+ Pb_
]b[ha_ cm q _ff ch _p c^_h]_ \s nb _ m_p _h nb i l _ cab nb s_[l) \o n cn cm h i n ]_ ln[ ch
`i l biq g [hs s _[ lm nb cm pig _lch_ nb lo m n j _ lm cm nm +

Pbcm j [ l n i` nb _ pig _l cm) ch nb _ o h cf[ n_ l[ f ] f_`n) [ n n[ ] b _ ^ ihfs ni ih_ b [ f`
i` nb _ b [ l^ j [ f[ n_ ) c+_+ ih nb _ h i lg [ f mc^_+ B o l nb _ l a liq nb i` nb _ pig _l cm hi n
oh c`i lg _ cnb _ l ch cnm_ f` il ch cnm _ ``_] n ih nb _ j l_g [r cff[ [h ^ nb _ g [ ch j [ l n i`
nb _ g [rcff[ + =m a liq nb j li ]__^ m nb _ pig _lch_ mjo l j li d_ ] nm f[ n_ l[ f fs %B ca + 3&
ch ni nb _ [ clq [s ih nb _ mc^_ i` nb _ ] f_ `n [h ^ fc_ m i\ fcko_fs ch nb _ h [ m [ f ][pcns )
[ n nb _ m[g _ ncg _ ][ lls ch a nb _ fiq _l _^a_ i` nb _ ][ lncf[ a ch i o m m_j nog q cnb cn)
nb o m j [ l nc[ ffs \ fi]e cha nb _ h [ m[ f [ clq [s ih nb [ n mc^_ + =n nb _ m[g _ ncg _ nb _
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pig _l o h [ nn[ ] b _^ ih nb _ ] f_`n mc^_ [j j _ [ lm ni fc` n [h^ ni jomb nb _ q bif_ i` nb _
h [ m[ f \ lc^a_ [] li mm ni nb _ ijjimcn_ m c^ _ a cp cha nb _ ns j c] [ f h [ m [ f ^ _`i lg cns [ m *
mi ] c[ n_^ q cnb nb cm o h cf[ n_ l[ f ] f_ ` n i` fcj [h ^ j [ f[ n_ + Pbcm h [ m[ f ^ _`i lg cns \_*
]ig _m g il_ i\pciom `lig nb _ `li h n pc_q i` nb _ j [ nc_ h n ch nb _ 4 nb [h ^ 5nb s_[ lm
[h^ [ n nb _ m[g _ ncg _ nb _ h [ m[ f i\ mnlo ] ncih ih nb _ [ ``_ ] n_^ mc^_ \_]ig _m g il_
g [le_^ %Bca+ .&+

Bca+ -' Pl[]cha i` meo ff T*l[sm+ à [& Jilg[f à mbiq cha ]_h nl[ f m_jnog + à \& Qhcf[n_l[f
] f_ `n fcj [h^ j[ f[ n_ à mbiq cha pig_lch_ mjol [h^ ^cmj f[]_^ m_jnog +

ER + O Q N C E ? = H P N A = P I A J P KB J = O = H K > O P N Q ? P E K J
E J ? D E H @ N A J

En b [ m [ fq [s m \__h nb _ pc_q i` nb _ q lcn_ l nb [ n h [ m [ f i\ mnlo] ncih cm i` g il_
cg ji ln[h ]_ nb [ h nb _ _r n_ lh [ f h [ m [ f ^_`i lg cns [h^ nb [ n nb _ h__^ `i l _[ lfs l_ fc_ `
i` nb _ i\ mnlo ] ncih cm [h _ m m_h nc[ f ih_+ P b_m_ ][m_m b[p_ \__h mo\ d_] n ni fcj
l_ j [ cl [ n nb l_ _ g ih nbm) [h ^ RàU j[ f[ n_ l_ j [ cl [ n nb _ ` clm n s_[l+

B i l g [hs s _[ lm mo la _ ls b [ m \__h o h ^ _ l n[ e _h _p_h [ n nb _ m_p _h nb [h ^ _cab nb
s_[ l ni l_g ip_ nb _ j l_g [r cff[ ls mj ch _ [h ^ nb _ q bif_ \ihs mjo l `i lg _^ \s nb _
pig _lch_ lc^a_ + Pb_ ch nl[ h [ m[ f ch `_ l ci l \i l^ _l i` nb _ m_j n[ f ] [ l ncf[ a _ cm nbo m
`l_ _^ ni mq cha \[]e ch ni g c^ fch_ [h ^ `l_ k o _h nfs nb cm \il^_l) q b c]b cm %B ca + /\&

Bca+ 2+ Bca+ 3+

Bca+ 2+ @ c[al[g ni mbiq ]igg_h]cha [hao f[ncih i` pig_l `lig p_lnc][f ni bilctih n[f+ à
Bca+ 3+ @ c[al[gm i` oh cf[ n_ l[ f ] f_ `nm i` fcj [h^ j[ f[ n_ % E f f +c +H +& + [& ni mbiq m_jnog
[h^ pig_l ch ^ c``_ l_h n j f[h_m8 à \& ni mbiq l_gip[f i` j[ f[ n[ f %bilctih n[ f& jilncih

i` pig_l+

.-2



nb c] e _h _^ [h^ ]olp_^) l_k o cl_ m _ cnb _ l j [ l n c[ f _r] cmcih i l nb ch h ch a i` cnm _^a_+
Pb_ \ fi]e_^ h [ m[ f [ clq [s cm nb o m ] f_[ l_^ + Eh [^^ cnci h ) nb _ \ihs \ lc^a _ cm ` l [ ] *
no l_ ^ [h ^ m nl[ ca b n_h _^ + E` [ nb li o ab [h^ nb li o ab _r]cmcih i` nb _ fcj m] [ l cm
o h ^ _ l n[ e _h [ n nb _ \_a chh cha i` nb _ ij_ l[ ncih ) [ nlo fs [^ _k o [ n_ _rjimo l_ i` nb _
m_ j n[ f _ f_g _h nm cm i\ n[ ch_^ +

>][( 1( HUfh]U` =lW]g]cb c Z NcaYf | JYgi`hg

:]fh\ NcaYf YlW]gYX =lhYfbU` bcgY AbhYfbU` bcgY EUl]``UY

A( E( E( +3.1 9 h + mf(& U h dU`UhY
fYdU]f +3.2

KhfU][\h KaU`` gdif +30+
Fc fYZfUWhifY
Fc cVghfiWh]cb

D( 9 `j( Wc``UdgY
JYU`

dfc[bUh\]ga

AA( :( L( +3.2 9 h + mf(& U h dU`UhY
fYdU]f +3.3

KhfU][\h
@iad fYXiWYX
+30+

KaU`` gd]bY
Fc cVghfiWh]cb

FcfaU` `]a ]hg

a ( J( K( +3.3 9 h + mf(& U h dU`UhY
fYdU]f +3/*

KhfU][\h KaU`` gdif +30,
Fc cVghfiWh]cb

JYWYgg]cb

AN( B( I( +3/* 9 h + mf(& U h dU`UhY
fYdU]f +3/+

KhfU][\h Fc gdif
Fc cVghfiWh]cb

K`][\h fYWYgg]cb
9bcXcbh]U

N( B( :( +3// 9 h -)+,& U h `]d
fYdU]f +3//

KhfU][\h Fc gdif
KaU`` gd]bY
Fc cVghfiWh]cb

JYWYgg]cb
JY`Uh]jY
dfc[bUh\]ga

NA( J ( O( +3/3 9 h + mf(& U h dU`UhY
fYdU]f +30*

KhfU][\h Fc gdif
Fc cVghfiWh]cb

FcfaU` `]a ]hg

NAA( E( :( +3/3 9 h /)+,& U h `]d
fYdU]f +3/3

KhfU][\h Fc gd]b4
Fc cVghfiWh]cb

D( 9 `j( Wc``UdgY
: ( ?( hc bchW\

NAAA( <( 9( +30* 9 h + mf(& U h dU`UhY
fYdU]f +30+

KhfU][\h Fc gdif
Fc cVghfiWh]cb

D( 9`j( Wc``UdgY
:( ?( hc bchW\
ZU]`YX

Pb_l_ cm hi _p c^_h]_ i` ch n_ l `_ l_ h ] _ q cnb g [r cff[ ls a liq nb `lig nb cm [a_
ihq [l^ m l_ mo fnch a `lig mo la _ ls [ n nb cm [a_) [ fnb i o ab ch _ ``_ ] n ih_ b [m l_g ip_^
nb _ mj ch _ [h ^ g [r cff[ ls lc^ a _ `i lg _^ \s nb _ `i lq [ l^ j li d_] nch a b i lcti h n[ f j [ l n
i` nb _ pig_l+

Pb_ j l[ ] nc] _ i` f_[p cha sioha ]b cf^ l_h q cnb mig _ h [ m [ f i \ mnlo ] ncih ][om_^
\s ch do ls i l ]iha _h cn[ f ^ _ `_] n o h ncf nb _ [a_ i` m_p _h n_ _h i l _ ca b n__h s _[ lm
\ _ `i l_ nl_ [ ng _h n cm o h ^ _ l n[ e _h b [m h i nb ch a ni ]igg _h^ cn+ En [ j j _ [ l_^ ni \_
ch mj cl_ ^ \s nb _ `_ [ l nb [ n [^ _k o [ n_ j [ l n c[ f l_ m_ ] nci h i` nb _ m _ j n[ f ] [ l ncf[ a _ [ n
[h _[ lfs [a_ g [s l_ mo fn ch ^ _j l_ mm ci h ih nb _ fiq _l h [ m [ f \ lc^a_ fch _ il g [s
l_ n[ l^ nb _ hi lg [ f ^_p_ fijg _h n i` nb _ hi m_ [ m [ q bif_+

=m [ l_ mo fn nb _ ]b cf^ ` l_ k o _h nfs cm [ ffiq _^ ni _r cmn ch [ m n[ n_ i` j _ lj _ no [ f
j [ l n c[ f h [ m [ f i\ mnlo ] ncih ^o lcha b cm g imn `i lg [ ncp _ s_[ lm ) nb [ n cm `lig _cab n ni
_ cab n__h s_[lm+
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Bca+ 5+ L[lnc[ f _r]cmcih i` pig_l ni mbiq à mnl[ cab n him_ à g[rcff[ls ]ihniol+

Bca+ 6+ L[lnc[ f _r]cmcih i` pig_l ni mbiq à mnl[cab n him_ à g[rcff[ls ]ihniol+

.-4



Bca+ .-+ L[lnc[ f _r]cmcih i` pig_l ni mbiq à mnl[ cab n him_ à g[rcff[ls ]ihniol+

R+ L = N P E = H N A I K R = H KB P D A R K IA N

Och]_ cn q [m _p c^_h n nb [ n i\ fcko cns i` nb _ `i lq [l^ [h n_ li *ji m n_ lci l ji lnci h
i` nb _ pig _l `i lg _^ nb _ mjo l [h^ nb _ i\mnlo]ncih ) cn m__g _^ l_[ mih[\ f_ ni
]ihmc^_l nb [ n l_g ip[f i` nb _ l_mjih mc\ f_ j [ l n i` nb _ pig _l [ n [h _[ lfs [a_
qiof^ j l_p _h n nb _ mjo l `i lg [ ncih [h^ nb _ m_j n[ f ^ cm ni lncih + En q [m [fmi ]ih m c^ _ l*
_^) nb [ n m ch]_ l_g ip[f i` nb _ pig _l qiof^ \_ j [ l nc[ f [h^ ]ih`ch_^ ni nb _ [ h n_ li *
ji mn_ lci l ji lncih i` nb _ pig_l) ^iq hq [l^ [h^ `i lq [l^ g [r cff[ ls a liq nb ^o_ ni
nb _ pig _l g cab n hi n \_ [ ``_] n_^ ni [hs a l_ [ n ^_al__+

= ]]il^ cha fs m n[ l n ch a ch .615 j [ l n i` nb _ pig _l b[m \__h l_g ip_^ %Bca+ 3\&
ch m_p_l[ f i` nb _ m_ ][m_m i` o h cf[ n_ l[ f ] f_ `n i` fcj [h^ j[ f[ n_ + Eh ih_ ][m_ nb cm
q [m ^ih_ [ n nb l_ _ g ih nbm [ n nb _ ncg _ i` fcj l_j [ cl) \on ch nb _ i nb _ lm l_m_] ncih
q[m g [^_ [ n ih_ s_[ l [ n nb _ ncg _ i` j [ f[ n_ l_j[ cl+

Pb_ n_]bh cko_ cm m nl[ ca b n `i lq [l^ + S b_h nb _ pig _lch_ g o]im[ cm no lh _^
f[ n_ l[ ffs %ni g __ n [h^ ni \_ mo no l_^ ni nb _ f[ n_ l[ f h [ m[ f g o]im[ ni `ilg nb_
hi m nl cf ` fii l& nb _ i\fcko_ j [ ln i` nb _ pig _l cm _rjim_^ fs cha ch nb _ ] f_`n i` nb_
b [ l^ j[ f[ n_ + Pbcm j [ l n i` nb_ pig _l `ilg m [ fiha h[lliq nl c[h a f_ q cnb cnm [j_r

.-5



[ n nb _ j l_g [r cff[ + En ][h _[mcfs \_ ^cp c^_^ `lig nb_ hi lg [ f b [ f` i` nb _ b [ l^
j [ f[ n_ ch nb _ g c^ fch _ [h ^ l_g ip_^ ) nb o m _rjimcha nb _ ch `_ l ci l \i l^ _ l i` nb _
m_jnog ) q b c]b nb _h mq cham ni nb _ g c^ fch_+

RE + N A O Q H P O %Bca+ 4&

O o ``c] c_h n ncg _ b [m _ f[j m_^ ni l_j i l n ih nb _ _ cab n ][m_m nbo m nl_ [ n_ ^ à
nb_ [a _ m l[h a _ `lig 2à.5 s_[ lm + L bi nia l[jb m [h ^ meo ff r *l[sm b[p_ \__h n[ e _h
ni mbiq nb _ _r n_ lh [ f [j j _ [ l[h ] _ ) [h^ ^_p_ fijg _h n i` him_ [h^ g [rcff[_+

.+ ? fch c][ffs ) ch [ ff ][m_m) nb _ l_ cm `l__^ig `lig h [m[ f i\mnlo]ncih + Eh nb _
o h nl_ [ n_ ^ ][m_m) h [ m [ f i \ m nlo ] ncih b [m \__h nb _ lo f_ +

= mg [ ff mjo l b [ m \__h l_g ip_^ ch ihfs nq i ][m_m %Ji+ . # 0 à [ n .0 s_[ lm
[h^ .1 s _ [ lm & +

Pb_ mj chio m j li ]_ mm q [m [ fmi l_g ip_^ ch ih_ i` nb _ [\ip_ [h^ ch nqi i nb _ lm
à ihfs ni ` l_ _ nb _ ]o lf_^ ch `_ lci l \i l^ _ l i` nb _ m_ j n[ f ][ lncf[a _ +

/+ Eh [ ff ][m_m) nb _ _r n_ lh [ f h [ m [ f \ lc^a_ b[m \__h ]_ h nl[ f [h ^ msgg _nlc][ f
q cnb ch h i lg [ f fcg cnm à [m ijjim_^ ni nb _ o mo[ f h [ m[ f i\ fcko cns ch nbi m_ ][m_m
q b_l_ nb _ pig _l l_g [ ch m oh nio]b_^ +

Bca+ ..+ L [lnc[ f _r]cmcih i` pig_l ni mbiq à mnl[ cab n him_ à g[rcff[ls ]ihniol+
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Bca+ ./+ L [lnc[ f _r]cmcih i` pig_l ni mbiq à mnl[ cab n him_ à g [rcff[ls ]ihniol+

J [m[ f l _ ` l[ ] no l_ [h ^ m nl[ ca b n_h ch a b[p_ nb _ l_ `i l_ hi n \__h l_k o cl_^ `i l
nb _ _r n_ lh [ f ^_`i lg cns +

0+ Pb_ _ ``_] n ih nb _ `i lq [ l^ [h ^ ^iq hq [l^ a liq nb i` nb _ g [r cff[_ j lip c^_m
nb _ g imn cg ji l n[ h n `ch^ cha +

Eh nb l_ _ ][ m_ m %Ji+ .) 0) 2& nb _ l_ cm g [ le _^ l_] _ mm ci h i` nb _ g [r cff[_ + Pbcm
cm [ m g o]b [m i]]o lm ch nb _ q i lm n i` ]ih nli fm + I [rcff[ ls l_] _ mm ci h ^i_m i]]ol
ch nb _ ]ih nli fm ) [h ^ g omn b [p_ mig _ a _h _ nc] i lca ch ) \o n nb _ `l_ko _h ]s i` i ]]o l*
l_h ] _ cm a l_ [ n_ l ch nb cm mg [ ff m_ lc_ m nb [ h ch nb _ o mo [ f lo h i` ][ m_ m %B ca + 5) 6)
+*& ++& + , $(

Pb_l_ cm hi ^io\n nb _ l_ `i l_ nb [ n j [ l n c[ f _r] cmcih i` nb _ pig _l [ n m i
_ [ l f s [ h [ a _ %. s _[ l& ^i_m ]ih nlc\o n_ ni g [r cff[ ls l_]_mmcih +

1+ Pb_ i\pciom [^ p [h n[a _ m i\ n[ ch _^ \s _r]cmcih i` nb _ pig _l [ l_ nb i m_ i`
[h cg jlip_^ [h^ ] _ h nl[ f him_ j fo m `l__^ig `lig h [ m [ f i\mnlo] ncih + Pb_ g [r cf*
f[ ls l_] _ mm ci h cm nii b ca b [ j lc] _ ni j [s `i l nb cm ) [h ^ q b[ n b [ m \__h âa [ ch _^
%B ca + .0) .1& ih nb _ mq cham cm fi m n ih nb _ lioh^ [\io nmä +

2+ Pb_ ]ih nli fm l_ `_ l l_ ^ ni [ l_ [ ff nb i m_ ][ m_ m m cg cf[ l ni nb [ n ch Bca+ . à
mbiq cha h [ m [ f i\ fcko cns [h^ mig _ ^_a l__ i` h [ m [ f i\ mnlo ] ncih + = ff i` nb _ m_
b[p_ l_k o cl_^ mo la _ls [h^ [m `[ l [m jimmc\ f_ nb cm b [ m \__h j lip c^_^ `lig 4 s_[ lm
i` [a_ [h ^ ihq [l^ +

RE E + @ E O ? Q O O E K J

.+ >olmnih) G _lh[b[h ) [h ^ O n[ le ^ cm]omm nb _ `i lg [ nci h i` ] f_ ` nm i` fcj [h
j [ f[ n_ ) [h ^ i\m_lp_ nb [ n g [r cff[ ls ^_`i lg cns cm g ch cg [f il [\ m_h n q b_l_ nb _
[fp_i fo m cm h i n chpifp_^+ Pb_s m n[ n_ nb [ n nb _ ][ lncf[ a ch i o m ch n_ l*i l\ cn[ f h [ m [ f
m_j nog cm cg ji ln[ h n ch nb _ ^_p_ fij cha `[]_) [h^ nbo m cm [ l_[ mi h `i l nb _ `[] c[ f
^ _ `i lg cnc_m [ m mi ] c[ n_ ^ q cnb ] f_ `nm i` fcj [h ^ j [ f[ n_ +

Qj ni nq i ni nb l_ _ s _[ lm nb _ h [ m [ f m_j nog cm _hilg iom) [h ^ cnm a liq nb
ch nb cm j _ lci ^ cm l_ mjih mc\ f_ `i l \ l cha cha nb _ g [r cff[ ^iq hq [l^ m [h ^ `i lq [l^ m+
B [ cfo l_ i` [ nn[ ] bg _h n i` nb _ g [r cff[ ls m_ag _h nm ni nb _ m_j nog li\m nb_g i`

++*



nb _ cl a liq nb `i l]_ ) [h^ _rj f[ ch m nb _ l_ f[ ncp _ j li nlo m ci h i` nb _ j l_g [r cff[ ch nb _
\ cf[ n_ l[ f ] f_ ` n i` fcj [h^ j [ f[ n_ ) [h ^ nb _ ^_p c[ ncih ch nb _ o h cf[ n_ l[ f ][m_+

K mmc`c][ ncih i` nb _ m_j nog _r n_h^m ch nb _ ` clm n s _[ l ch ni nb _ pig _l \_fiq
[h^ nb _ p _ l nc] [ f j f[ n_ i` nb _ _ nbg ic^ [\ip_+ Oig_ i` nb _ jiq _l i` a liq nb cm
nbo m fimn+ Pb_ [h n_ l ci l ][ lncf[ a ch i o m ji lncih i` nb _ m_j nog aliq m `i lq [l^ ihni
nb_ `[]_ ni `i lg nb _ ^_`ch cncp _ him_ + Oo\m_ko_h n a liq nb i` nb _ g [r cff[ cm g il_

Bca+ .0+ T*l[sm >+P+ ni mbiq g[rcff[_ [`n_ l _r]cmcih i` pig_l+

[h^ g il_ \s mo\j _ lci m n_[ f ^_ji m cnci h [h ^ [ fg imn _h ncl_ fs mi [ ` n_ l m_p_h s _[ lm
i` [a_+

/+ P b_l_ cm hi ^io\n nb [ n `i ffiq cha l_j [ cl i` nb _ o h cf[ n_ l[ f ]ig jf_ n_ ] f_ `n
i` fcj [h ^ j [ f[ n_ ) mig _ ][m_m mbiq oh^_l^ _p_ fijg _h n i` g [r cff[_ q cnb l_ f[ ncp _
j liah[ nb cmg ) [h ^ mig _ ^i hi n+

C l__l S [fe_ l [h ^ nb _ q lcn_ l [a l_ _ nb [ n nb cm cm [ a _h _ nc] i]]o ll_h]_ ) [h^
hi n h _] _ m m[ l cfs nb _ l_ mo fn i` mo la_ls + C l__l S [fe_l cm [ fmi i` nb _ ij ch cih nb [ n
q bcf_ nb _ pig _l cm cg ji ln[h n ch j lig i ncha g [r cff[ ls a liq nb ^iq hq [l^m [h^
`i lq [l^ m) cnm _ ``_] n cm f_ mm g [ le _^ [ ` n_ l nb _ ` clm n nq i s_[ lm i` fc`_+

0+ S b_l_ nb _ j l_g [r cff[ [h ^ pig _l [ l_ g cmmcha ) nb _ h g [r cff[ ls ^_p_ fijg _h n
cm ^_`c] c_h n) [h ^ nb _ j [ f[ n_ \ih_m [ l_ l_j l_ m_ h n_^ [m mg [ff l c^ a _m ch nb _ f[ n_ l[ f
mc^_m i` nb _ h [ m[ f ][p cns ]fim_ ni nb _ \[m_ i` meo ff % Bca+ .2[&+

Q h^_l^_p_ fijg _h n i` nb _ q bif_ him_ cm [ mmi ] c[ n_^ q cnb ^ cmb `[]_ ^_`i lg cns )
c+_+ [a _h_m cm i` g [r cff[_ %Bca+ .2\&+

? iha_h cn[ f [\ m_h]_ i` him_ cm []]ig j[h c_^ \s mi fc^ g [r cff[_ j fom ^ cmb `[]_
^_`i lg cns %B ca + .2]&+

A ` `



NA A A ( ; G F ; D M K A G F K

Pb_ nl_ [ ng _ h n i` nb _ m_]i h^ [ ls ^ _`i lg cnc_m %i ` nb _ m_ ][m_m i` o h cf[ n_ l[ f
]ig j f_ n_ ] f_ ` n i` fcj [h ^ j [ f[ n_ & ji m_m ] _ l n[ ch ko_mncihm+

.+ O ch]_ nb _ i ]]o ll_h ]_ i` [h ch nl [ h [ m [ f mj o l q cnb h [ m [ f i \ mnlo ] ncih ch nb
o h cf[ n_ l[ f ] f_ ` nm i` fcj [h ^ j [ f[ n_ cm ]iggih) cm nb _ l_ [hs q [s i` j l_p _h nch a cn<

L [ l nc[ f l_g ip[ f i` nb _ pig _l [ n ih_ s _[ l i` [a_ ^i_m j l_p _h n nb _ h [ m[ f
i\ mnlo ] ncih ) ] _ h nl[ fcm _ m nb _ him_ \o n ]ih nlc\ o n_ m ni nb _ g [r cff[ ls l_]_mmcih +

Bca+ .1+ T*l[sm F+M+ ni mbiq g[rcff[_ [ `n_ l _r]cmcih i` pig_l+

/+ Em nb _ l_ [hs f[]e i` h [ m [ f [h^ ,i l g [r cff[ ls ^_p_ fijg _h n c` nb _ ch nl[ h [ m
mj o l cm n l _ [ n_ ^ %.& ch nb _ ` cl m n s _[ l il %/& f[ n_ l [ n nb _ m_p _h nb i l _ ca b nb s _[ lm<

[ & P l_ [ ng _h n ch nb _ ` cl m n s _[ l cg j fc_m j [ l n c[ f l_g ip[ f i` nb _ pig _l [ m ch
ko _m nci h .) [h ^ ][ llc_ m q cnb cn g [r cff[ ls l_]_mmcih ) \o n nb _ l_ cm hi _p c^_h]_
i` f[ n_ l h [ m [ f oh^_l^ _p_ fijg _h n+

\& P l_ [ ng _h n [ n nb _ m_p _h nb [h ^ _ ca b nb s _[ lm cm `i l nb _ jo lji m_ i` l_ fc_p cha
[h _m n[\ fcmb _^ %o h cf[ n_ l[ f& h [ m[ f i\ mnlo] ncih ) [h ^ i` ] _ h nl[ fcm ch a nb _ him_+ Pbcm
l_ko cl_ m h [ m [ f ` l[ ] no l_ [h^ m nl[ ca b n_h ch a j fo m l_g ip[ f i` mj chiom j li ]_ mm [h^
pig _lch_ mj o l %c+_+ g [r cff[ ls l c^ a _ & + P b_l_ cm hi _p c^_h]_ nb [ n [^ ^ cnci h [ f g [r cf*
f[ ls oh^_ l*^ _p_ fijg _h n `i ffiq m nb cm +

Eh mig _ ][m_m) biq _p_l) nb _ m_ j n[ f ] [ l ncf[ a _ cm mi ^ cm ni ln_ ^ nb [ n ni n[ f % l[ nb _ l
nb [ h j [ l nc[ f& O+I+N+ cm l_k o cl_^ ch i l^ _ l ni i\ n[ ch aii^ h [ m[ f [ clq [sm+ Pbcm g[s
[jj fs ch ][m_m oh]ig j fc] [ n_^ \s [ ] f_ `n i` fcj [h ^ j [ f[ n_ +

P b_l_ cm hi ]ihp ch] cha _p c^_h]_ nb [ n nb _ l_ cm f[ ]e i` h [ m [ f %B ca + .3) .4&
a liq nb ) c+_+ ch nb _ o h mo jji ln_^ ncj ) `i ffiq cha nb cm j li]_^o l_ + Diq_p_l) cn b [m

++,



Bca+ .2+ ?iha_hcn[f h [m[ f ^_`ilg cnc_m [h^ g [rcff[ls l_]_mmcih + à [& =\m_h]_ i` jl_*
g[rcff[ [h^ m_jnog [h^ pig_l ( l_]_mmcih+ à \X @cgchoncp_ him_ [h^ l_]_mmcih+ à

]& =\m_h]_ i` him_ à mifc^ g[rcff[_ [h^ l_]_mmcih+

..0



\__h ]o m nig [ls ni ch m_ l n n_g ji l[ ls ch nl ch m c] mo j ji lnm Wq cnb nb _ c^ _[ i` m n cg o f[ n*
cha mi `n ncm mo _ a liq nb & o h ncf mo]b ncg _ W_+a + [ n .5 s _ [ lm & ) q b_h [ a l[ ` n i`
] [ l ncf[ a _ il \ih_ cm ^__g _^ mo cn[\ f_ [h ^ ][j[\ f_ i` j _ lg [h _h n l_ n_h nci h +

Pb_ n_g ji l[ ls ch nl ch m c] mo j ji lnm b [p_ ch ] fo ^ _^ [o nia_hio m ] [ l ncf[ a _ il
\ih_ ^_lg cm8 big ia_hiom ] [ l ncf[ a _ il \ih_) ir ][ l ncf[ a _ [h^ cg j f[h nm i` `i l_ cah
g [ n_ lc[ f) _+a+ [ ] l c^ ch _ [h^ n_ `fih +

Bca+ .3+ T*l[sm i` meo ff %[a_ /. s_[lm &+ Pin[f l_gip[f i` m_j n[ f ][ lncf[a_ [ n 5 s_[lm+

Pb_ q lcn_ l cm h i n hiq ]ihp ch]_^ nb [ n [ n_g ji l[ ls moj ji ln cm h _] _ m m[ ls `i l
a liq nb i` h [ m [ f mi `n ncmmo_m) q b_l_ nb _ m_j nog b[m \__h mo la c][ ffs l_g ip_^
`lig 4à5 s_[ lm ihq [l^m+ = mojji ln g [s \_ ch ^ c] [ n_^ `lig [ ]img _nc] p c_q *
ji ch n) \o n nb _ hog \_l i` g [ n_ l c[ fm o m_^ `i l nb cm jo lji m_ \ _ nq __h nb _ [a _ m i`
5 [h ^ .5 s_[ lm a cp_m mig _ c^_[ i` nb _ cl o h m[ ncm `[ ] ni ls l_mo fnm + Pb_ j li\ f_g i`
mjih n[h _io m [\ mi lj nci h i` i la [h c] g [ n_ l c[ fm ^o lcha [^i f_ m]_h ]_ [^^ m ni nb _
^ c``c]o fnc_m +

0+ Em nb _ l_ l_ [ f h [ m[ f o h ^ _ l^ _p _ fi jg _h n c` nb _ m _ j n[ f ] [ l ncf[ a _ cm [\m_h
]iha _h cn[ ffs il l_g ip_^ ch p_ls _[ l fs ]b cf^bii^<

?iha_h cn[ f o h^ _ l^ _p _ fijg _h n i` nb _ q bi f_ g _^ c[h h [ m[ f j li ]_ mm a cp_m lcm_
ni [ ^ cg cho ncp_ him_ [h ^ l_]_mm cp _ g c^^ f_ nb cl^ i` `[]_ + Pbcm cm j _ lg [h _h n [h^
g [s l_ko cl_ l_]i h m nlo ] ncp _ mo la _ ls ni i\ n[ ch [ \[f[h]_ +

Eh p_ls sioha ]b cf^ l_h ) nq i ni mcr s_[lm ) [ m_ j n[ f [\ m]_mm chp[lc[\ fs
^_m nli s m h _[ l fs [ f f nb _ m_ j n[ f ] [ l ncf[ a _ ) f_[p cha [ nb c] e `c\ lio m m_j nog q cnb
^ _j l_ mm ci h i` nb _ fiq _l \ lc^a_ [h ^ l_ nl[ ] nci h i` nb _ ]i fog _ff[ + Pb_ \ihs \lc^a_
cm o mo[ ffs \ li [^ _ l nb [ h hilg [f+

Pb_l_ `iffiq m) [ m [ lo f_ ) l_ n[ l^ _ ^ a liq nb i` h [ m[ f mi `n ncmmo_ ) [h ^ cn cm
_r nl_g _fs ^ c``c]o fn ni m ncg o f[ n_ a liq nb \s ch m_ lnch a [h ch nl ch m c] mojji ln+ Pbcm
g [s \_ ^o_ ni nb _ `[ ] n nb [ n mo]b ][m_m [ l_ o mo [ ffs f_ `n `i l m_p _ l[ f s _[ lm \_`i l_
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Bca+ .4+ L [nc_h n [a_^ /. s_[lm+
Pin[f O+I+N+ [ n 5 s_[lm) hi `o l*

nb _ l ncj mojjiln+

nl_ [ ng _h n cm i\ n[ ch_^ ) [h^ ^o_ ni ^[g [a_ ni nb _ q bif_ h [ m[ f ][j mo f_ \s nb _
ch `_] ncih +

B ch[ ffs ) c n q io f^ [j j _ [ l nb [ n nb _ pig _l cm _ mm_h nc[ f `i l a _h _ l[ f h [ m[ f a liq nb
[h ^ `i l ^iq hq [l^ [h ^ `i lq [l^ a liq nb i` g [r cff[_ oj ni m_p_h s_[lm+

E n q io f^ [fmi [j j _ [ l nb [ n nb _ m_j n[ f ][ lncf[ a _ ]ih nlc\o n_m ch nb _ ` clm n nqi
ni nb l_ _ s _[ lm ni a liq nb i` nb _ h [ m[ f ncj + S bcf_ _[ lfs ch `_] ncih [h^ ^_m nlo ] nci h
i` nb _ m_j nog q cff l _ n[ l^ `o no l_ a liq nb i` nb _ him_) nb _ j l_m_h]_ i` [ a limmfs
^ cm ni ln_^ \o n ch n[ ] n m_ j n[ f ] [ l ncf[ a _ [j j _ [ lm hi n ni ^i mi) _p_h c` f_ ` n % `i l .-
s_[ lm il g il_X o h ncf _ ca b n__h s _[ lm i` [a_+ Pb_ q lcn_ l nb _ l_ `i l_ cm j l_j [ l_^
ni [jj fs mo la _ ls ni nb _ ^ cm ni ln_ ^ m_j n[ f ] [ l ncf[ a _ `lig m_p_h s_[ lm ihq [l^m)
ch i l^ _ l ni i\ n[ ch aii^ h [ m[ f [clq [sm) ch ][m_m i` ]b cf^bii^ ch do ls ) [ m q _ff
[m ch nbi m_ ][m_m i` o h cf[ n_ l[ f ] f_ `n i` fcj [h^ j[ f[ n_ +

O Q I I = N U

Pb_ ns j c] [ f m_]ih^ [ ls h [ m[ f ^_`i lg cns ch nb _ o h cf[ n_ l[ f ] f_ `n i` fcj [h^
j [ f[ n_ \_]ig _m g il_ [ j j [ l_h n [ n 4à5nb s_[l+

Pb_l_ cm j [ l nc[ f h [ m[ f i\mnlo ] ncih ^o_ ni f[ n_ l[ f ^ cmj f[]_g _h n i` nb _ ch `_ lci l
\i l^_l i` nb _ h [ m[ f m_j nog \s nb _ j li d_] nch a g [r cff[ ls lc^a_ `i lg _^ `lig nb_
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pig_l+ Eh nb _ o h cf[ n_ l[ f ]ig j f_ n_ ] f_`n) nb _ `i lq [ l^ g [r cff[ ls j [ l n i` nb _ pig _l
cm [ n n[ ] b _ ^ ni ih_ mc^_ ihfs + Pb_ [\hi lg [ f ji mcnci h [h^ nb _ j [ l n c[ f g [r cff[ ls
[ nn[ ] bg _h n _r_ ln [\hi lg [ f m nl_ m m ih j l_g [r cff[ [h ^ ih a liq nb i` h [ m [ f \ihs
\lc^a_+

J [m[ f i \ mnlo ] ncih cm ` l_ k o _h nfs j l_ m_ h n [ n 4à5 s_[ lm ch ][m_m i` l_ j [ cl_ ^
o h cf[ n_ l[ f ] f_ ` n i` fcj [h^ j [ f[ n_ [h ^ g _ lcnm mo la _ ls %j [ l n c[ f mo\g o]iom l_ m _ ] *
ncih [h ^ m nl[ ca b n_ h ch a i` \ihs \ lc^a_ ni l_ fc_p _ h [ m [ f i \ m nlo ] nci h &+

O ch]_ nb _ pig _l cm l_ mjih mc\ f_ `i l nb _ ch nl[ h [ m[ f i \ mnlo ] nci h [h ^ _r nl[ h [ m[ f
^_`i lg cns ) cn q [m ]ih m c^ _ l_^ `_[ m c\ f_ ni [ nn_g j n âj l_p _h ncp _ä mo la _ ls \s j [ l nc[ f
l_g ip[ f i` pig _l ch nb _ ` cl m n s_[l+

Ocr ][ m_ m b[p_ \__h mi nl _ [ n_ ^ mch ]_ .6158 nb _ l_ mo fnm [h ^ ]ih nli fm [ l_
^ cm]omm_^ +

" ' # $ ! '
D~YlW]g]cb dUfh]U`Y Xi jcaYf r A~U[Y YbZUbh]b

F+ L+ N _ c ^ s

H[ ^_`ilg cnû nsjcko_ h[m[ f_ _h n[ h n ko_ mo cn_ ^o \_]*^_*fcûpl_ oh cf[ ny l[ f ^_pc_hn
f[ jfom [jj[l_h n_ x Eã[a_ ^_ 4à5 [hm+

EE s [ oh_ i\mnlo]ncih j[ lnc[ f_ ^o_ [o ^yj f[]_g _h n f[ ny l[ f ^o \il^ ch `y lc_o l ^_
f[ ]ficmih h [m[ f_ nio n j lûm ^_ f[ ] lû n_ m_j n[ f_ + @[hm ^_m ][m ^_ \_]*^_*fcûpl_ oh cf[ ny l[ f)
f[ j [lnc_ [h ny lc_o l_ g [rcff[ cl_ ^o pig_l h_ l_m n_ `cry ko_ ú oh ]{ny+ Cl[]_ x ]_nn_
jimcncih [hilg [f_ [chmc koãx f[ `cr[ncih j [ lnc[ f_ ^o pig_l .. s [ oh mnl_mm j_lg [h_h n
I_h cg jiln[h n nio]b[h n Eãch n_ lg [r cff[ cl_ [o n[h n ko_ f[ `ilg [ncih ^o jih n imm_or ^o h_t+

?_nn_ i\mnlo]ncih h[m[ f_ _mn nlû m miop_hn j lym_h n_ x Eã[a_ ^_ 4à5 [hm ^_ g_g_]b_t
f_m \_]m*^_*fcûpl_ ]ig jfûnm ]illcaym _ n _rca_ .ãch n_ lp_h ncih ]b clo la c][ f_ %lym_]ncih j [ l*
nc[ f_ miom*goko_om_ []]ig j[ahy_ ^_ .ãy][ln_g _h n ^o jihn imm_or jiol ^yfcp l_l .ãi\*
mnlo ] ncih &+ B[on_ ^_ f[ l_mjihm[\ cfcny ^o pig_l _h `[]_ ^_ .ãi\mnlo]ncih _n f[ ^y`ilg cny
h[m[f_ ) .ãc^y_ _mn p_ho_ [or [o n_o lm ^_ nx]b _ l Üoh_ ]b clola c_ ^_ jl_p_hncihÇ nio n _h
mojjlcg [h n f_ pig_l ^o l[h n f[ jl_g c_l_ [hhy_ ^_ pc_+

EE s [ mcr ][m l_mj_] nc`m micahym ^_ mi ln_ ^_jocm .6158 oh_ f[ la_ ^cm]ommcih ^_m
lymo fn[ nm i\n_hom _ n ^_m ]ih nli f_m ] fch cko_m p c_h n ^ ã_ nl_ jlym_h ny_ +

V Q O = I I A J B = O O Q J C

HUfh]Y``Y =ln]g]cb XYg NcaYf VY] C`Y]b_]bXYfb
F+ L+ N _ c ^ s

@c_ nsj cm]b_ m_eoh^x¢_ J [m_h^_`ilg cn[n \_c _chm_ cnca_l Hcjj_h* oh^ C[og_hmj[fn_
nl cn n pilh_bg fc]b og ^[m 4+ \cm 5+ H_\_hmd[bl ch A lm]b_choha+

Am \_mn_b n j [ lnc_ ff_ K\mnloencih ^_l J[m_ ch`ifa_ ^_l f[ n_ l[ f_h R_lf[a_loha ^_m
oh n_ l_h J [m_hm_jnog l[h^_m ^ol]b _ch_h pilmjlcha_h^_h ) pig Rig_l a_\cf^_n_h g[rcf*
f[ l_h G[gg+ >_c ^_l _chm_cnca_h pi ffmn[h^ca_h Oj[fn\ cf^oha .mn ^_l pil^_l_ g [rcff[l_
Rig_ln_cf ho l [h _ch_l O_cn_ `crc_ln+ @c_ [\hilg [f_ H[a_ oh^ ^c_ j[ lnc_ ff_ g [rcff[l_
B crc_loha nc\_h _ch_h [\hilg [f_h A ch`fomm [o` ^c_ L l[g [rcff[ oh^ ^[m S []bmnog ^_l
h [m[ f_h Ghi]b_h\lo]e_ [om+

J [m[f_ K\mnloencih \_mn_b n b[o`ca og ^[m 4+ \cm 5+ H_\_hmd[bl ch B[ff_h pih \_*
b[h^_ fn_ l _ ch m_ cnca_l Hcjj_h* oh^ C[og_hmj[fn_ oh^ _l`i l^ _ ln _ch_h ]bclo la cm]b_h Ach*
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alc`` %j [ lnc_ ff_ mo\goeim_ N_m_encih oh^ Gill_encih ^_l Ghi]b_h\lnc]e_ tq_]em R_l*
g ch^_loha ^_l h [m[ f_h K\mnloencih&+

@[ ^[m Rig_l `o l ^c_ ch nl[h [m[ f_ K\mnloencih oh^ ^c_ _r nl[h[m[ f_ @_`ilg cn[n p_l*
[h nq ilnfc]b cmn) b c_ fn ^_l R _l`[mm_l ^_h R_lmo]b _ch_m åjlijbsf[e ncm]b_h ]b clo la cm]b_h
Achalc``m) h[g fc]b ^_l j [ lnc_ ff_h Ahn`_lhoha ^_m Rig_l cg _lm n_h H_\_hmd[bl) `ol
^ol]b`obl\[l+

O_cn .615 qol^_h [o` ^ c_m_ S_cm_ 3 B[cf_ \_b[h^_fn8 ^c_ Ala_\hcmm_ oh^ GihnliEE*
oh n_lmo]boha_h q _l^_h _li ln_ ln+

N A O Q I A J

DU YlW]g]ub dUfW]U` XY` juaYf Yb `U ]bZUbW]U
F+ L+ N _ c ^ s

H[ ^_`ilg c^[^ h[m[ f m_]oh^[lc[ ncj c][ _h f[ `cmo l[ oh cf[ n_ l[ f ^_f f[\ci [h^ j[ f[^[ l
m_ po_fp_ gxm jlig ch_hn_ _h f[ _^[^ ^_ 4 b[mn[ 5 [`cim+

D[s oh[ i\mnlo]]c{h h[m[ f j[l] c[ f ][om[^[ jil _f ^_m[fi d[g c_h ni ^_f \il^_ ch `_lci l
^_f m_jni h [m[ f jil _f figi g[rcf[l m[ fc_h n_ ^_m^_ _f p{g_l+ Ah f[ `cmol[ ]igjf_n[
oh cf[ n_ l[ f) f[ j [ ln_ g [rcf[l ^ _ f[h n_ l[ ^_f p{g_l _mnx fca[^[ mif[g _hn_ [oh f[^i+ H[
jimc]c{h [hilg [f s f[ [^b_mcih g [rcf[l j [l] c[ f _d_l]_h oh _m`o_lti [hilg [fmi\l_ _f
bo_mi g [rcf[l s mi\l_ _f ]l_]cg c_hni ^_f jo_hn_ imo^i h[m[f+

H[ i\mnlo]]c{h h[m[ f [j[l_]_ ]ih `l_]o_h]c[ _h f[ _^[^ ^_ 4 b[mn[ 5[`cim _h fim
][mim ^_ f[ `cmo l[ oh cf[ n_ l[ f l_j[ l[^[ ^_f f[\ci s ^_f j[ f[^[ l s g_l_]_ oh[ ch n_lp_h]c{h
ko cl| la c][ %l_m_]]c{h mo\go]im[ j[l] c[ f s _h^_l_t[g c_hni ^_f jo_hn_ imo^i j[l[ [fcp c[l
f[ i\mnlo]]c{h h [m[ f&+

?igi _f p{g_l _mnx l_mjihm[\ f_ jil f[ i\mnlo]]c{h ch nl[h[m[ f s f[ ^_`ilg c^[^ _r nl[ *
h[m[ f) m_ ]ihmc^_l{ jimc\f_ _hm[s[l oh[ ch n_lp_h]c{h kocl|la c][ åjl_p_hncp[ jil g_^ci
^_f l_gipcg c_hni ^_f p{g_l ^ol[h n_ _f jlcg _l [`ci+

@_m^_ b[]_ .615 m_cm ][mim `o_lih nl[ n[^i m ^_ n[ f g [h_l[8 fim l_mo fn[^im s ]ih*
nli f_m m_ ^ cm]o n_h _h _mn_ j[j_f+

N A B A N

+( J]hW\]Y& @( :(& KhU][Y <Uj]g& B(4 F+ =g_l+
I_^+ =mm+ , 4 +3,-& +3,,(

,( :ifghcb& O( J(& CYfbU\Ub& <( 9(& KhUf_&
J( :(4 P l[hm[]ncihm i` Eh n_ lh[ ncih[ f Oi*
]c_ns i` Lf[mnc] Oola_ls+ +3/3(

-( KhfYYhYf& ?( D(4 ?ihnlc\+ Ag\lsifias)
?[lh_ac_ Eh m ncno n_ -+4 +1,& +3.2(

.( CY]h\& 9(4 Dog[h Ag\lsifias [h^ Iil*
jbifias %Ag\lsifiac_ [ gil`ifiac_ öfi*
pûe[&+ A^+ =lhif^ _n ?i+) Hih^ih) 3nb
_^cncih) +3.2(

%F+ L+ N_c^s) B+N+?+é

A J ? A O

2+ O]``]g& J( 9(4 >il^_lf[h^ i` Ag\lsifias
[h^ L[nbifias %D l[h cöh z i\f[mnc _g*
\lsifiac_ [ j[ni fia c_&+ Hih^ih .626+

3+ ?fYYf OU`_Yf& <(4 >lcn+ @_hn+ F+ R ..4 7
/-) 26) .6318 j_lmih[f ]iggohc][ncihm
.61/à.632+

1( D]hh`YkccX& 9( E(4 Lf[mn) l_]ihmnl+ Oola+
I[s) /4 7 2) .63.+

5+ KhUf_& J( :(4 Lf[mn) l_]ihmnl+ Oola+ .0 7
/-) .621+

6+ :ifghcb& O( J(4 =hh+ lis+ ?iff+ Oola+
/2 7//2 ) .626+

+&7 .14 D[lf_s On+) Hih^ih S+ .) Ahaf[h^
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9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | ' ,& + 3 0 0

Gfchce `o l L f[mncm]b_ oh^ S c_^_lb_lmn_ ff_h^_ Gc_`_l* oh^ C _mc]bnm]bclolac_ Pb[ffq cnt)
H_cjtca %@@N&

çltnf+ @ cl_enil7 Lli`+ @l+ @l+ g_^+ b[\cf+ S+ >_nbg[hh

:=<=MLMF? MF< 9M>?9:=F <=J 9FÅKL@=KA= +E J9@E=F
<=J CGEHD=P=F J=@9:ADAL9LAGF NGF H9LA=FL=F

EAL DAHH=F'CA=>=J'?9ME=FK=?=D'KH9DL=F

S+ > A P D I = J J ) D+ F+ D K ? D O P A E J

@c_ eig jf_r_ N _b[\ cfcn[ ncih ^ _ l O j [ fnnl[ a _ l cm n \ _e [h h nfc] b h c]b n ^ c_ =h*
a _ f_a _h b _ cn h o l _ ch _m \ _m ncg g n_h H _\_h m[ fn_ lm i^_l _ ch _m \ _m ncg g n_h B[]b*
a_\ c_ n_ m [ ff_ ch + @c_ l_b [\ cfcn[ ncp _h I [`ch[bg _h) q _f]b_ tog Vc_f_ b[\_h ) ^_h
L [ nc_ h n_ h ij ncg [f ch ^ c_ C _m_ ffm]b [`n _ ch toa fc_^ _ lh oh^ cbh \ _ lo `m `[b ca to g[*
]b_h ) g ccmm n_h toh []b m n [ cm C loh^ f[a_ `ccl [ f f_ q _ cn_ l_h I [õh[bg_h ^c_ [h [ ni *
g cm]b_h R _lb [ fnh cmm_ m]b[``_h ) [o ` ^_h_h mc]b ^c_ O j l[]b `ohe nci h ) ^c_ G [o`ohe*
nci h omq + [o `\ [o_h f[ mm n+ @c_ A cha fc_^ _ loha ch ^c_ C _m_ ffm]b [`n a _ fch a n og mi
\_mm_l) q _hh _m g ia fc]b .mn) ^ c_ O j [ fn_ e i mg _ ncm]b _ chq [h^ `l_ c to \_m_ cnca _h )
^ c_ ç mnb_ nce ^_m C _mc]b n_m ^o l]b S [bloha ^_l D [lg ih c_ ^ _ l C _mc]b nm n_ cf_ %Ah n*
q c]e foha ^_m K \_le c_ `_ lg [mmcp m cg R _la f_ c]b to ^_h cc\ lca_h C _mc]b nmj [ lnc_h &
l_ ] b n ao n q c_^ _ lb _ lto m n_ ff_ h oh^ ^_h L [ nc_ h n_ h to \_`[b ca_h ) m c]b ^o l]b _ch_
J i lg [ fmj l[]b _ g cn ^_l Qgq_fn to p _ lm n[h^ ca _h + Qg ^c_m to _ ll_ c]b _h ) g omm
^_l O j [ fnnl[ a _ l pih ^_l C_\oln \ cm tog A lq []b m_h _h [ fn_ l g _^ ct ch cm]b oh^ j[*
^ [aia cm]b \ _b [h^ _ fn o h^ \ _ nl_ o n q _l^_h + Eh g _^ ct ch cm]b _ l D ch mc]b n a _bi l_h
]b clo la cm]b _ I [`nh[bg _h) G c_ `_ li lnbij[^ c_ ) [ ffa _g _ ch _ K ni*Nbchi*H[lshaifiac_ )
= o^cig _nlc_ ) L bih c[ nlc_ ) L [^ c[ nlc_ ) J _oli fia c_ ) _pnf+ [o ]b L ms ]b c[ nl c_ o h^ pil
[ fc_ h @ cha_h [o]b ^c_ = h[mnb_mci fia c_ tog C _m[g neig jf_r ) q [b l_h ^ ^c_ L[^[*
aia ce mc]b ^o l]b ^c_ Hiaij[^c_ _ ch m]b [ fn_ n+ B ccb l_h^ ch ^ _ l a _ m[g n_h N _b[\ cfcn[ *
nci h cm n ^c_ I_^ctch) q _ff ^c_ S c_^ _ lb _ lm n_ ffo ha ^_l h i lg [ f_h Bilg oh^ Bohe ncih
ch _ lm n_ l H chc_ g _^ ct ch cm]b_ L li\ f_g _ mch^ + Q h n_l ^_h g _^ ct ch cm]b _h P_cfa_\c_*
n_ h b [ n ^_l G c_`_l* o h^ C _mc]b nm]b clo la ^c_ B ccbloha ) q _ff _l ^c_ _h nmj l_ ]b _h ^ _h
ij _ l[ ncp _h I [`nh[bg _h ^o l]b `ob l_h gomm) ^c_ _m _ lf[o\_h ) ^[`c ^c_ `o h e nci h _ ff_
N _b[\ cfcn[ nci h _ ch m_ nt_h e[hh +

@_l K j_l[ n_o l .mn q c_^_log cg \_mih^_ l_h I[`c_ [o` ^c_ = h[mnb_mci fia c_
[ha_q c_m_h ) ^ _hh ibh_ _ ch_ ij ncg [f_ >_n[o\oha) ^c_ toa f_ c]b O ]bg _lt[o mm]b[ f*
noha ) O _heoha ^_m J [leim_* oh^ K j_l[ nci h mlcm ce i m oh^ ^c_ I ^afc]be_cn ^ _m ao n_h
o h^ cc\ _ lm c]b nfc]b _h = l\_cn_hm ^o l]b ^_h K j_l[ n_o l a _q [b lf_ cm n_ n) e ihh n_ ^_l
H _nt n_ l_ m_ ch Gihh_h h c] b n _h n`[ fn_ h +
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@c_ O n_ ffo ha ^ _ l = h[mnb_mc_ q [l [o` ^_g C_\c_n_ ^_l N _b[\ cfcn[ ncih pih
O j [ fnn l[ a _ lh ch ^ _ l R _la [ha _hb _ cn m_b l og mnlcnn_h + F[b l_ f[ha b [ n g [h o\_l ^c_
Ril* oh^ J []b n_ cf_ ^_l H ie[ f[h [m nba mc_ _ ch _ lm_ cnm oh^ ^ _ l = ffa_g _ch\_n[o\oha
[h ^ _ l_ lm_ cnm ji f_g cm c_ ln+ Eh ^_l Oila_) _ ch_ O ]b[^ caoha ^_m L [ nc_ h n_h to p_lg _c*
^_h) tia_h = r b [ o m _ h ) H c h ^ _ g [ h h ) S [ m m g o h ^ oh^ [h ^ _ l_ ^c_
H ie[ f[h [m nb _m c_ ^_l J [leim_ ch d_^_g B[ff pih K j_l[ ncih_h \_c H cjj_h*G c_`_l*
C [og _h*O_a_f*Oj[ fn_h pil+ = r b [ o m _ h q ol^_ ^[^o l]b [o]b to ^_g p c_ ft cnc_ l*
n_h = ommj lo]b p _ l[h f[ mm n) å^[mm _ ch_ H cjj_hj f[m nce o h n_ l ^ c_ m_h Qg mn[h^_h tol
J _lp _h mnl[j [t_ `ccl ^ _h K j_l[ n_o l q _l^ _h e[hh ) ^c_ m_ ch _ C_^of^ \cm tog
ç omm_lmn_h \ _[h mj lo ]b n + = h^_l_ = oni l_h i j _ l c_ l n_h H cjj_h mj[ fn_h g cn ? bfili*
`ilg i^_l = nb_l ch Bilg ^_l P lij`* i^_l Eh mo `` f[ nci h mh [ le i m_ i^_l [o]b ch
= p_lnch *N _e n[ fh[ lei m_ + N i m _ h n b [ f t+ >+ b [ n ^c_ = ffa_g _ch\_n[o\oha ) miq _cn
_m cla _h^ acha) ^_l H ie[ f[h [m nb _m c_ pila_tia_h + Al b [ n ch ^_l pih cbg a_alcch *
^ _ n_h P b[ ffq cnt_ l G fch ce a _ lh ^[pih \_ lc]b n_ n) ^[mm = r b [ o m _ h [h f[ mm fc]b
_ ch_m >_mo]b_m) ^_h _l ^_l P b[ ffq cnt_ l G fchce [\ m n[ n n_ n_ ) m_b l _ lm n[ o h n ^[lo\_ l
q [l) ^ [mm ^c_ ch P b[ffq cnt i j _ l c_ l n_h G ch^_l h c] b n oh lob ca q o l^_h oh^ m]b lc_h )
q _hh ^ c_ = ltn_ cg q _cmm_h I [hn_f e[g _h + @c_m f[a h []b N i m _ h n b [ f m >_*
l c] b n_h pil [ fc_ h @ cha_h ^[l[h ) ^[mm ^c_ e f_ ch _h L [ nc_ h n_h ^o l]b ^c_ = ffa_g _ch *
\_n[o\oha pil O ]bg _lt_h oh^ pil h []b n_ cfca _ h jms]b cm]b _h A chq cleoha_h \_*
q [b ln a _\ fc_\_h q [l_h +

@c_ = hq _h^oha pih Plij`* i^_l Eh mo `` f[ nci h mh [ le i m_ i^_l [o]b pih N_en[f*
h [ lei m_h m n_ ff n_ \_c O [oa fcha_h q _a_h ^_l p c_ f_h J []b n_ cf_ oh^ C _`[b l_h e_ ch_
c^ _x f_ I _nbi^_ ^[l+ =om ^ c_ m_h C loh^_h _h nm]b c_^ _h mc]b ^i]b q c_^_ l pc_f_
? bclo la_h `ccl ^c_ = hq _h^oha ^ _ l H ie[ f[h [m nb _m c_ ) ^c_ mc_ [o ]b \cm b _o n_ tog
P_cf hi]b j `f_a_h + @c_ = ffa_g _ch\_n[o\oha e[g cg a li mm_ l_h =omg[`c_ \_c
K j_l[ ncih_h pih C [og _hmj[ fn_h ) q _ f]b_ d[ _ lm n cg _nq [m pi la _lcc]e n_h G ch^_m*
[ fn_ l ^ o l]b a _ `o b ln q _l^_h ) to l = hq_h^oha+ @[\_c q [l _m h_\_h ^_l N_en[f*
h [ le i m_ \ _mih^_lm ^c_ h[mi * oh^ i lijb [ lsha _[ f_ Eh mo ``f[ nci h mh [ le i m_ ) ^c_ mc]b
d[ b l_ f[h a a li mm_ l > _ fc_\ nb_ cn _ l`l_o n_ + @ [^ol]b ) ^[mm g [h ^_h L [ nc_h n_h m]b l[a
f[a _ l n_ oh^ [g b[h a _h ^ _h Gij` ij_lc_ ln_ ) p _ ll ch a _ l n_ mc]b ^c_ C _`[bl ^_l = mjc*
l[ ncih + P l _ h ^ _ f _ h \ o l a b [ n .54. tol R _lb ch^_loha ^_l = mj cl[ ncih _g*
j`ib f_h ) _ ch_ j li j bs f[e ncm]b _ P l[]b_i nig c_ ^o l]bto `ob l_h ) q _hh g [h _ch_
Q l[hij f[ m nce ch J [leim_ pilh cgg n+

@c_ A h nq c]e foha ^ _ l ch nl[ nl[ ] b _ [ f_ h J [leim_) ^c_ = hq _h^oha h_o _ l J[l*
ei m_g cnn_ f oh^ *n_ ]bh ce _h oh^ ^c_ g i^_lh_ j l[* oh^ ji mni j _ l[ ncp _ > _nl_ooha
oh^ > _b[h^ foha _ li ``h _ n_ [o]b \_c K j_l[ ncih_h pih H cjj_h*G c_`_l*C [og _h*
O _a_ f*O j[ fn_h _ ch_ h_o_ =l[ ^_l = h[mnb_mc_ + Vo ^ c_m_h Lli\ f_g _h _ lm]b c_h _h
ch ^_h f_ nt n_h F[b l_h \_mih^_lm cg [h[mnb _ m ci fia cm]b _h ) ]b clo la cm]b _h oh^ ec_*
`_ l]b clo la cm]b _h O ]b lc`nnog t[b fl_ c]b _ > _cnl[a_ h [bg b [ `n_ l = oni l_h oh^ G fch c*
e_g Eh ^_l I _blt[b f e ihh n_ nc\_l ao n_ A l`[b loha _h \_c ^_l = hq _h^oha ^_l
ch nl[ nl[ ] b _ [ f_ h J [leim_ \ _ l c] b n_ n q _l^_h + @ c_m_ J [ le i m_[ l n q cl^ \_c C[og_h*
j f[ m nce _ h [o]b b _o n_ [ ffa _g _ ch [ fm ^c_ c^ _[ f_ J [leim_ \_t_ c]bh_ n+ Eb l_ lio nch _ *
g ^mmca_ =hq _h^oha \_c H cjj_hj f[ m nce _h d_^i]b q cl^ pih _ch ca_h = onil_h [o]b
ch do h a m n_ l V_cn [\a_ f_bh n+
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=o` Cloh^ ^_l ch o h m_ l_ l G fch ce a _m[g g _fn_h A l`[b loha _h \_c _ nq [ 5---
O j [ fni j _ l[ nci h _h ) ^[pih _ nq [ 0--- H cjj_hj f[m nce _h ) miq c_ [o ` C loh^ ^_ l P[n*
m[]b_ ) ^ [mm ^c_ O j [ fnj [ nc_ h n_ h cg N[bg _h ^_l eig j f_r_h N _b[\ cfcn[ ncih [h
o h m_ l_ l G fch ce [o]b e c_ `_ li l nb i j [^ cm]b ) t [b h [ lt nfc] b *e i h m_ lp c_ l_h ^ ) t[bh[ lt n*
fc]b *j li nb _ ncm]b ) fiaij[^ cm]b oh^ jbih c[ nl cm]b ) j [^ c[ nl cm ] b oh^ i ni *lb chi *f[ lsh *
ai fia cm]b \ _b [h^ _ fn oh^ \ _ nl_ o n q _l^_h ) b [ f n_ h q cl _m a_g [mm ^_h _ cha[ha m
a _g []b n_h @ [lf_aoha_h `zcl [ha_t_ ca n) ^c_ > _^_o noha oh^ ^c_ = o`a[\_h ^_l
= h[mnb_mc_ cg N[bg _h ^ c_ m_ l eig j f_r_h N _b[\ cfcn[ nci h to _ li l n_ lh + @[\_c \_*
m] b l^ h e _h mc]b ^c_ =o`a[\_h ^ _ l = hOmnb_mc_ e _ ch _ m `[ ffm h o l [o ` ^c_ @ol]b*
`| b loha pih J [lei m_h \_c mi f]b _h ij _ l[ ncp _h A cha lc``_h ) ^ c_ ^_g R _lm]b fomm
^ _ l H cjj_h *G c_ `_ l*C [og _h*Oj[fn_ ^ c_h _h mi ff_h ) mi h ^ _ lh _m q cl^ o h n_ l Qg mn[h*
^_h [o]b _ ch_ = ffa_g _ch\_n[o\oha ch Bilg _ ch _ l ch nl [ nl[ ] b _ [ f_ h J [lei m_ `ccl
[ha_t_ ca n a _b [ fn_h ) q _hh ^c_ åi l[ f_ N _b[\ cfcn[ ncih  ^ o l]b a _ `| b ln q _ l^ _h mifc+
S cl m_b _h _m h [g fc]b cgg _l q c_^_l) ^ [mm O j [ fnn l[ a _ l m nig [ni fia cm]b *eih m_ l*
p c_ l_h^ oh^ mnig [ ni fi a cm]b *j li nb _ ncm]b ho l m_b l oh to l_ c]b _h ^ p _ lmi la n q _l^_h )
q _ff ^ _ l O nig [ni fia_ ^ c_ > _b[h^ foha ho l tia_ lh^ oh^ g cn _ ch _ l a _q cmm_h O]b_o
^o l]b `|b ln) i^_l q _ff ^ c_ L [ nc_ h n_ h cb l C_\cmm [o m =hamn pil O]bg _lt_h ) ^c_
\_c ^_l m nig [ ni fi a cm]b _h > _b[h^ foha _h nm n_ b _h eihh n_h ) p _ lh [ ]b f[ mm ca _h +

A ch q _m_h nfc] b _ l C _mc]b nmjohe n m] b _ ch n oh m ^ c_ L l[g _^ ce [ nci h oh^ ^c_ J[l*
ei m__ ch f_ cno h a to m_ch ) i\qibf a _ l[^ _ nc\_l ^c_ L l[g _^ ce [ nci h _h ^ c_ @ cmeommci*
h _h ch = h[m nb _m ci fi a _he l_ cm_h hi]b h c] b n [o `a _b i ln b[\_h ) _b _ l ch f_ nt n_ l V_cn
q c_^ _ l f[ o n_ l a _q i l^_h mch^ + S cl g i]b n_h g _ch_h ) ^[mm _m hi nq _h^ ca .mn) d_^ _î
j ms ]b cm]b _ J [leim_* oh^ K j_l[ nci h m nl[og [ [o mto m]b [ fn_h ) og ^_h G ch^_lh ^c_
=hamn pil ^ _ l G fchce to h_bg _h ) ^ _hh ^c_ L [nc_h n_h ) ^ c_ m]bih [ cm G ch^_l to
oh m tol > _b[h^ foha oh^ to¢ K j_l[ ncih eigg_h) g omm_h d[ [o]b hi ]b to¢ e c_ `_ l*
i l nb i j [^ cm]b _h i^_l t[b h [ lt nfc] b _h = ffa_g _ch\_b[h^ foha ) tog O j l[]bb _ cfo h n_ l*
l c]b n) to G ih nli ffo h n_ lmo ]boha_h oh^ to q _ cn_ l_h K j_l[ ncih _h ch ^ c_ G fchce
eigg _h+ @[m jms]b cm]b_ P l[og [ g ia fc]b m n a _ lch a to b [ fn_h ) .mn _ ch _ ^ _ l =o`*
a[\_h ^_l = h[mnb_mc_ + =o]b ^c_ J []bmi la_ .mn \_c ^ _h O [oa fcha_h oh^ G f_ch*
e ch ^ _ lh g cn H cjj_h *G c_ `_ l*C [og _h*Oj[fn_h q _a_h ^ _ l _ lb i b n_ h C _`[b l ^_m =o`*
nl_ n_ h m j i m ni j _ l[ ncp _ l oh^ j i m nh [ le i ncm ] b _ l G ig j fce[ ncih_h % O nlc^i l) Lh_og ihc_ )
K g \ l y ^ [ h h _ * O sh^ lig & _ ch = o`a[\_h\_l_ c]b ^ _ l = h[mnb_mc_ ) ^ _ l g cn \_*
mi h ^ _ l_ l O i la `[ fn q [b la _hig g _h q _l^_h gomm+

@c_ g i^_ lh _h J [ le i m_ n_ ]b h ce _h b[\_h _m [o]b _lg ia fc]b n) ^ [mm ^f_ pih
O [oa fcha_h oh^ G f_ che ch^_lh hi]b ni f_ l c_ l n_ h i j _ l[ ncp _h A cha lc``_ a li mm_ l m_ ch
eihh_h oh^ g cn g _b l V _cn[o `q [h^ ^o l]b a _ `| b l n q _l^ _h eihh_h [ cm `lo b _ l+ Am
m_ f b c_ l\_ c [h ^c_ j l cg [ l_ oh^ m_e oh^ x ¢_ K mn_ij f[mnce cg >_l_ c]b ^_l G c_`_l*
mj [ fn_ a_^[]b n) ^ c_ _ch_ q _m_h nfc]b _ R _l\_mm_ loha ^ _ l ij _ l[ ncp _h Oj[ fn\ _b[h^ *
foha ch ^_h f_ nt n_h F[b l_h ^ [ lto m n_ ff_h m]b_ ch n+ Am m]b _ ch n mi) ^[mm g [h ^o l]b
^c_ K mn_ij f[mnce _ ch_ \_mm_ l_ O n[\ cfcn[ n ^_m G c_`_ lm _ ll_ c]b n) oh^ _m m n_ b n to
_ lq [ ln_h ) ^[mm g [h ^_l mi a _ `o l]b n_ n_ h ji mni j _ l[ ncp _h R _le l|jj_ foha ^_m Oj[fn*
e c_ `_ lm ^ [^o l]b \ cm to _ch_g a_q cmm_h C l[^_ pil\_oa_h e [hh + A ch_ j lcg [ l_
K mn_ij f[mnce fc_ mm_ mc]b ibh_ ch nl[ nl[ ] b _ [ f_ J [leim_ \_c _ ch_g O[oa fcha e[og
^o l]b `ob l_h + A lm n ^ c_ I iafc]be_cn ^ _ l ch nl[ nl[ ] b _ [ f_ h J [leim_ b [ n ^[to a_`ob ln)
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^[mm mc]b ^ c_m_ K j_l[ ncih m[ ln) ^ _ l_h O j[ n_ la _\h cmm_ ch eimg _ncm]b _l) e c_ `_ li lnb i *
j [^ cm]b _ l oh^ mj l[ ] b fc] b _ l D chmc]b n ao n m_ ch ^o l`n_h ) g _b l oh^ g _bl ^o l]b m_ nt n_ +

O _ f\ m np _ lm n[h^ fc]b a c\ n _m \_c ^_l ch nl[ nl[ ] b _ [ f_ h Eh no \ [ nci h mh [ le i m_ \_c
H cjj_h *G c_ `_ l*C [og _h *O _a_ f*O j[ fn_h nl[a_lh L li\f_g _) ^c_ [om ^_g O]b lc`nnog
\_e [h h n m ch^ oh^ ^c_ cgg _l q c_^_ l _ l^ l n_ l n q _l^_h + Am m ch^ ^c_m ^ c_ \ _mih^_l_
[h [ nig cm]b _ O cno[ ncih ) ^c_ B l[a_) i\ g [h \_mm_ l j _ lh [ m[ f i^_l j _ li l[ f ch no\ c_*
l_h mi cf) ^c_ H [a_loha ^_m L [ nc_h n_h ) ^c_ P [nm[]b_ ) ^[mm K j_l[ n_o l oh^ =hOmnb_*
mci fia_ cg a f_ c]b _h = l\_ cnma_\ c_ n n[ n ca m_ ch g ncmm_h omq +

EcfhU`]hUh VY] D]ddYb'C]YZYf' ?UiaYb' KdU`hYb' GdYfUh]cbYb

9ihcf GdYfU'
h]cbgnU\`

EcfhU'
`]hU h

Rif 9bkYbXib[ [Y_caaYbY
9brgh\Yg]Y

NYUi | +3-+
OUggaibX | +3-3
>c[\'9bXYfgYb | +3.0
M``]_)Cc`VY` ' +3.0
#+3.- '+3/- $

+ 1+*
,-*

+ ,0-

/2+

,(/* !
-(/* !
,&1*!

-&3* !

Dc_U`Ubrgh\Yg]Y& ;\`cfcZcfa& Åh\Yf
#U`g LfcdZ' cXYf AbgiZZ`Uh]cbg'FUf_cgY$
9jYfh]b'JY_hU`'FUf_cgY

M``]_)Cu`VY` #+3.0|+3/3$
:if]Ub | +30-

31+
+ 1/,

+&2*
*&/*

A Dc_U`Ubrgh\Yg]Y& Åh\Yf& KUiYfghcZZ'
8 'DUW\[Ug& JY`UlUh]cb& AbhfUhfUW\YU`'
B 'FUf_cgY cXYf AbgiZZ`Uh]cbg'FUf_cgY

=][YbY =f[YVb]ggY
#+30* V]g EU] +30-$
Di\aUbb | +3/0

+ 3++
, ***

*&-* !
*&+/ !

+ Dc_U`Ubrgh\Yg]Y& Åh\Yf& KUiYfghcZZ'
8 'DUW\[Ug& JY`UlUh]cb& AbhfUhfUW\YU`'
B 'FUf_cgY cXYf AbgiZZ`Uh]cbg'FUf_cgY

=][YbY =f[YVb]ggY
#Bib] +30- V]g EUfn +30/$

iVYf
+ +** * !

Q Dc_U`Ubrgh\Yg]Y& @U`ch\Ub& AbhfUhfU'
* W\YU`'FUf_cgY

Vol B l[a_ ^_m [htoq _h^_h^_h = h[mnb_ nceog m g i]b n_h q cl eo lt m[a_h 7 S cl
b[\_h `lccb _ l ch o h m_ l_ l G fchce pi lq c_a_h^ = nb_l \_ho nt n+ O _cn _ ch ca_h F[b l_h
a _\ l[o ]b _h q cl [o mm]b fc_ mm fc]b D [fi nb [h =S@ \tq+ B foi nb [h ch R _l\ ch^oha g cn
_ ch_g R [ji lp_l^[g j`_ l+ @[\_c ch no\ c_ l_h q cl cg [ ffa _g _ ch _h \_c _ lb [ fn_ h _ l
Ojih n[h [ ng oha i^_l ch e o lt fl cm n ca _ l N _f[r[ncih + @c_ Oe[f[ ^ _ l ij_l[ ncp _h Ach*
a lc``_ og `[mm n _ ch `[]b _ H cjj_hj f[mnce _h ) H cjj_hj f[m nce _h g cn j l cg [ l_ l Kmn_i*
j f[ m nce ) R _ fij f[m nce _h h []b R _ [ o oh^ h []b O ] b q _ ] e _ h ^ c _ e ) C[og_h*
j f[ m nce _h ) Q l[hij f[ mnce _h ) Di]b* oh^ N cc]e f[a_loha_h ^_l C [og _hm]b f_cg b[o n)
j l cg [ l_ oh^ m_e oh^ x ¢_ C[og_h* \tq+ R _fi *Lb[lshaij f[m nce_h ) m_e o h^ x ¢_ Kmn_i*
j f[ m nce _ h oh^ G i ll_e no lij _ l[ nci h _h + >_c O [oa fcha_h oh^ G f_che ch^_lh \_^ c_h _h
q cl oh m ^ _ l J c]b nlcc]e [ ng oha mp_h ncf_ h []b O n _ j b _ h * O f [ n n _ l ) H _ c a b
oh^ N o \ _ h m ) \_c a l^ mm_ l_h G ch^_lh p_lq _h^_h q cl [o]b ^[m G l_ cm f[o `n_ cf
h [ ]b K _ b g c a+ > cmb_l b [\_h q cl ch ^_l P b[ ffq cnt_ l G fchce ][+ 6-- J [leim_h
g cn D [fi nb[h ^o l]ba_ `ccb ln) ^ [ lo h n_ l ][+ 42- D [fi nb[h *J [leim_h \_c Oj[ fnij _ l[ *
ncih _h + @ c_m_ J [leim_h \_c O j [ fni j _ l[ nci h _h o h n_ l n_ cf_ h m c]b /- " O[oa fcham*
h [ le i m_h %tq cm]b_h 1 oh^ .5 H _\_hmg ih[ n_h X) 4- " G ch^ _ lh [ le i m_h %\ cm to
./ H _\_h md[b l_h & oh^ .- " A lq []b m_h_hh[ lei m_h + S cl q _l^_h [h [h ^ _ l_ l O n_ ff_
^[lcc\_l hi]b [o m `o b lfc] b \_lc]b n_h +

+,+



@c_ q _m_h nfc]b _h R iln_ cf_ \_ c ^ _ l = hq _h^oha pih D [ fi nb [h m_b _h q cl ch
m_ ch _ l m_ b l ao n_h O n_o _ l\ [ le _ cn) ^+ b+ ch ^ _ l O ]bh _ ffca e _ cn ^ _ l J [ lei m__ ch f_ cno ha
oh^ ^_m A lq []b_hm) ch m_ ch_g b_g g _h^_h A ch `fo mm [o ` ^ c_ Oj_c]b_ f* oh^ >lih*
]b c[ fm_e l_ nci h ) ch m_ ch_g \ li h ]b i *^ cf[ n[ ni lcm ]b _h A ``_e n q c_ [o]b ch ^ _ l P[n*
m[]b_ ) ^[mm ^[m D [ fi nb [h h c] b n _rj fimcp oh^ _h n`f[g g \[l cmn+ J []b n_ cf_ ^_m
D [ fi nb [h m m ch ^ ch ^ _ l _ lb i b n_ h @ _j l_mm cih pih = ng oha oh^ G l_ cm f[o ` a _ f_a _h
miq c_ ch ^_l) \ _mih^_lm \_c ^_l K j_l[ ncih m_b l m ni l_h^ _h ) > fo nohamh_caoha ) to*
g [f _ch_ = hq _h^oha pih = ^ l_h[ fch to l > fo nm ncffoha \_c R _lq _h^oha pih D [fi *
nb [ h \ _e [h h nfc] b e i h nl[ ch ^ ct c_ l n cmn+

@c_ g i^_ lh _ J [lei m_ b [ n à q c_ ^ c_ \ cmb _ lca _h = om`ccb loha_h t_ ca n_h à
tq _c`_ ffi m cb l_h `_ m n_ h L f[ nt o h n_ l ^_h g [h h ca `[ fnca _h =o`a[\_h ) ^ c_ \_c ^_l
eig j f_r_h N _b[\ cfcn[ ncih pih L [ nc_ h n_ h g cn H cjj_h *G c_ `_ l*C [og _h*O _a_ f*Oj[ fn_h
[o ` nl_ n_h + @[m f_ nt n_ G lcn_ lcog `ccl ^ c_ >_g oboha_h ^_l I _^ctch) \ _ mih^ _ lm [o`
^_g C_\c_n_ ^_l = h[mnb_mci fia c_ oh^ ^ _l K j _ l[ nci h m n_ ]bh ce omq +) cm n d_^i]b
^c_ D _l[\ m_ ntoha ^_l I i ln[ fcn[ n \_c ^_h K j_l[ ncih_h + @c_ m ch hpi ffm n_ Vom[gg_h*
m_ ntoha _ch_m N _b[\ cfcn[ nci h m n_[g m o h^ ^c_ \ _m n_ K j_l[ ncih mg _ nbi^ ce h ccnt_h
h c]b nm ) q _hh _ch_ o h a _ l_ ]b n`_ l nca n bib_ I i ln[ fcn[ n \_ c i^_l h []b K j_l[ ncih_h
l_ mo fn c_ l n + A ch >fc]e [o ` ^c_ h []b m n_ b _h ^ [ha _ ` ccb l n_ I i ln[ f cn[ nm m n[ ncm n ce ^_l
H cjj_h *G c_ `_ l*C [og _h *Oj[fn_h *K j_l[ ncih_h t_ ca n d_^i]b ) ^ [mm cg [ffa _g _ ch _h
nli nt _ ch _ l _ lb _\ fc]b _h A lq _ cn_ lo ha oh^ R _la li mm_ loha ^ _ l ij _ l[ ncp _h A cha lc``_
%t+ >+ j l cg [ l_ K mn_ij f[mnce \_c O [oa fcha_h i^_l ^c_ ch _ ch _ l O cntoha ^ol]b *
a _ `ccb ln_ R _fi *L b[lshaij f[m nce g cn > cf^oha \_ c^ _ l J [m_ha[ha_ ) R _lm]b fo mm \_c*
^ _ l G c_ `_ lmj [ fn_ h oh^ m_e oh^ x ¢_ K mn_ij f[m nce pig >_]e_he[gg X ^ c_ f_ n[ f_ h
=oma[ha_ h []b O j [ fnnl[ a _ li j _ l[ nci h _h i^_l J [lei m_h [h V[bf _ lb _\ fc]b tolo]e*
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Eh g i m n ] [ m _ m c n cm q ig _h q bi l_ k o c l _ [ h ^ l_ k o _ m n i j _ l[ n ci h ih nb _ [ \ *
^ ig ch [ f q [ ff+ P b_ ^ cm i l^ _ l cm ] [ o m_ ^ _ c nb _ l \s m f[ ] e _ h ch a i` nb _ [ \ ^ ig ch [ f
q [ ff nb li o a b l _ j _ [ n_ ^ j l_ a h [ h ] c_ m i l nb _ n_ h ^ _ h ] s ni i \ _ m cns ^o_ ni b i lg i h [ f
^ s m `o h ] nci h + Eh g _h mo ] b i j _ l[ n ci h m [ l_ mig _ ncg _ m ch ^ c] [ n_ ^ [ ` n_ l ] i h m c^ _ l[ \ f_
fi m m i ` q _ ca b n+

H _mm ` l _ k o _ h n fs i j _ l[ n ci h i` nb _ [ \ ^ ig ch [ f q [ ff cm l _ k o c l_ ^ ch s i o h a q ig _h
q cnb [ nb ch f[ s _ l i ` mo \ ] o n[ h _ i o m `[ n ) \ o n q b i m_ [ \ ^ ig ch [ f q [ f f m n l _ n] b _ ^
^ o l ch a j l_ a h [ h ] s ) j [ l n c] o f[ l fs c` nb _ `i _ no m q [ m f[ la _ i l nb _ l _ q _ l_ nq ch m i l
c` nb _ l _ q [ m ni i g o ]b [g h ci nc] `fo c^ ) [ h ^ hi mo \ m _ k o _ h n ch p i fo nci h i` nb _ me ch )
`[ m ] c[ [ h ^ g o m] f_ b [ m n[ e _ h j f[ ] _ + P b_ me ch m n[ s m m n l _ n] b _ ^ [ h ^ j o ] e _ l_ ^
[ li o h ^ nb _ og \ cfc] o m i l a [ nb _ l _ ^ ch nb _ b s j i a [ m n l c] l_ a ci h ) `i lg ch a nb _ l _ fi i m_
i p _ lb [ h a ch a me ch `i f^ m + E n [ fm i ^ i _ m h i n l _ n l [ ] n c` i p _ l m nl _ n] b ch a b [ m f_ ^ ni
m n l c[ _ q b c] b l _ j l _ m _ h n n _ [ l m ch nb _ ] i h h _ ] n cp _ n cm m o _ i` nb _ m e ch q b cf_ nb _ _ j c*
^ _ lg cm b [ m l _g [ ch _ ^ ch n[ ] n + P b _ m_ m n l c[ _ [ l_ a li o j _^ ch j [ l [ f f_ f f ch _ m [ n msg *
g _ nl c] [ f m c n_ m ) g i m nfs ih nb _ m c^ _ m i` nb _ [\^ ig _h + P b_s o mo [ f fs lo h [ n l ca b n
[ h a f_ m ni nb _ ^ cl _ ] n ci h i` nb _ jo ff+ P b _s [ l_ ) g i m n j li \ [\ fs ) ] [ o m_ ^ \s n_ h m ci h
f[ m n ch a `i l [ ] i h m c^ _ l[ \ f_ ncg _ + = ]]i l^ ch a ni P lò\ ) [ j [ l n `lig g _ ] b [ h c] [ f `i l] _ m
f_ [ ^ ch a ni nb _ ^ _ p _ fi jg _h n i` m n l c[ _ ) nb _ l _ [ l _ [ fmi _ h ^ i ] l ch _ ^ cm i l^ _ lm ] i h *
nl c\ o n ch a ni ` l [ a c f c ns i` nb _ _ f[ m n ch q b c]b ) q b _h ni lh ) j _ lg cnm nb _ h _ nq i le i`
] i ff[ a _ h i o m ` c\ l_ m ni \ _ m n l_ n] b _ ^ +

Q h ^ _ l nb _ j o ] e _ l_ ^ me ch [ ^ _ b cm ] _ h ] _ i` p [ l ci o m q c^ nb ] [h \_ ` _ f n \ _ nq _ _h
nb _ _ ^ a _ m i` nb _ fi i m _ h _ ^ l_ ] n c [ \ ^ ig ch cm [ h ^ q cnb ch ] l _ [ m _ ^ [ \ ^ ig ch [ f j l _ m *
m o l _ c n \ _ ]ig _ m p cm c\ f_ \s nb _ p cm ] _ l[ \ o f^ a ch a `i lq [ l^ nb li o a b cn %B ca + .) / &+
O ig _ q ig _h b [p _ ^ c` ` c] o f n c_ m ch _g j ns ch a nb _ c l \ iq _ fm \ _ ] [ o m_ nb _ s ] [ h h i n
^ _p _ fi j _h i o a b [ \ ^ ig ch [ f j l_ m m o l_ + K nb _ lm ] ig j f[ ch i` o h j f_ [ m [ h n j l_ m m o l_
ch nb _ [\ ^ ig _h ih q _ [ l ch a [ ` clg mo m j _ h ^ _ l \ _ fn + @ _b cm] _h ] _ i` nb _ [\ ^ ig ch [ f
g o m] f_ m b [ m i ] ] o l l _ ^ f_ m m [ h ^ f_ m m ` l _ k o _ h nfs _p _ l m ch ] _ q ig _h m n[ l n_ ^ ni
i \ m_ lp _ [ j li j _ l l_ a cg _ h i ` _ r _ l] cm _ m ^ [ l ch a j l_ a h [ h ] s [ h ^ [ ` n_ l ^ _ fcp _ ls )
mo ] b [ m q [ m _ f[ \ i l [ n_ ^ [ h ^ ch nli ^ o ] _ ^ ni nb _ \ li [ ^ j o \ fc] \s g i ^ _ lh i \ m n_ nl c *
] c[ h m [ h ^ l_g _ ^ c[ f a sg h [ m nm +

I o]b g i l_ i ` n_ h i j _ l[ n ci h cm l_ k o cl_ ^ `i l ^ _ `i lg cns [ h ^ [ f n_ l _ ^ ] i h ni o l
i` nb _ [ \ ^ ig ch [ f q [ ff ] [ o m_ ^ \s [ mo j fo m i` mo \ ] o n[ h _ i o m ` [ n f_ [ ^ ch a ni j ni m cm +
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Bca+ 2+ Bca+ 3+

>][( 1(

Bca+ . [h^ /+ L linlo^cha [\^ig_h qcnb
^_bcm]_h]_ i` l_] nc [\^ig chcm [ `n_l
nb l__ ^_fcp_lc_m+ à Bca+ 0 [h^ 1+ =\*
^ig_h q cnb qc^_ ^_bcm]_h]_ i` l_] nc
[\^ig chcm [h^ jnimcm i` mech+ L l_*
ij_l[ncp_ g[lecha+ à Bca+ 2 [h^ 3+
L [nc_h n [ `n_ l l_gip[f i` mech molj fom [h^
l_] nc [\^ig chcm jf[mns+ à Bca+ 4+ L l_*
ij_l[ncp_ g [le cha q cnb [orcffc[ls fch_m
^cp_lacha `lig rcjbic^ jli]_mm ^iqh*

q[l^m+
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D sj_lnlijbs i` nb cm f[ s _ l i` `[ nns ncm mo _ q bc]b ) o h ^ _ l hi lg [ f ]ih^ cncih m) cm
msg g _nlc] [ ffs ^ cm nlc\ o n_^ ip_l nb _ _h ncl_ \i^s [h^ mb [j _m cnm ]ih nio lm ) ^_p_fijm
^o lcha j l_ah [h ]s ) \o n g [s [ fmi \_ ^o_ ni _h^i] lch _ ]b[ha_m ) mo]b [m n[ e _ j f[ ]_
[ ` n_ l nb _ g _hij[om_ ) ni mig _ a _h _ l[ f _h^i ] lch _ [h^ g _n[\i fc] ^ cmi l^ _ lm [h^
`l_ k o _h nfs [ fmi ni ^ cmj li j i lnci h [ n_ ch n[ e _ i` `ii^) j [ l nc] o f[ l fs nii g o]b `[ n)
mo a [ l [h ^ i nb _ l ][ l\ ibs^ l[ n_ m + Eh nb _ m_ q ig _h b s j _ lnli j b s i` `[ nns ncm mo _ cm
a_h _ l[ fct _^ ) \o n `[ n cm ^ _ji m cn_^ g imn ih nb _ [\^ig _h ) nb _ \ l_[ m nm ) nb _ b cjm)
mig _ ncg _m nb _ ojj _ l j [ l nm i` nb _ nb ca b m [h ^ nb _ a fo n_ [ f l_a cih m+ Pb_ f[ s _ l i`
`[ nns ncm mo _ ih nb _ [\^ig _h ][h l_ [ ]b [ ^ _j nb i` mcr ni n_ h [h ^ _p_h g il_ ]_h *
ncg _ nl_ m + En m nl_ n] b _ m nb _ me ch [h ^ ]ig jl_mm_m ) m nl_ n] b _ m [h ^ nb ch m ion nb _ `[m] c[
[h ^ g om]f_m+ Pb_ ncm mo _ m [ l_ jo ff_^ ^iqh \s nb _ cl q _ cab n8 ch nb _ b sjia[m nlc]
l_a ci h [h ^ ih nb _ cfc[] ] l_ m nm g [mmcp_ `i f^ m [h ^ g ioh^m [ l_ `i lg _^ + Pbom) nb_
] fch c] [ f j c] no l_ i` p _h n_ l j _h^o fo m ^_p_fijm+ Eh _r]_mmcp_ i\_mcns ) o mo [ ffs [ ] *
]ig j[h c_^ \s f[ la _ [h ^ b_[ps ^ liij cha \ l_[ m nm ) nl[ h mp _ lm_ g ioh^m [ l_ `i lg _^
ip_l nb _ _h ncl_ [\^ig _h) nb _ nb i l[r [h ^ nb _ nb ca b m nbo m a cp cha l cm_ ni \ ct [ ll_
^_`i lg cnc_m +

L ni mcm i` [ nb c]e [h^ b_[ps [\^ig ch[f q [ ff ][o m_m g o]b ^ cm]ig `i ln [h^
i\ d_]ncp_ ^ cmi l^_lm + Pb_ q ig _h mo ``_ l `lig ch `_ l ci l cns ]ig jf_r_m ^o_ ni nb _ cl
b [h ^ c][j ch f_ [^ ch a [ h i lg [ f mi ] c[ f [h ^ g [ ll c_ ^ fc`_ ) nb _ f[ n n_ l a cp cha l cm_ ni
^ _ n_ l ci l[ nci h i` g [ ll c[a _ [h ^ jms]b c] [ fn_ l[ n ci h m + Pb_s [ fmi b[p_ ^ c``c]o fnc_ m
ch g [ ch n[ ch ch a j _ lmi h [ f bsa c_h_ ) ]bimcha o h ^ _ lq _[ l [h^ ]fi nb cha ) [h^ [ l_ _r*
] fo^_^ `lig i]]oj[ ncih m l_k o cl ch a g o]b g ip_g _hn) j [ l nc] o f[ l fs \_h^ cha +

Pb_ q _ cab n i` nb _ ip_lb [ha cha [\^ig _h [fmi ][om_m i l nb i m n[ nc] msh^ lig _m
mo]b [m fiq \[]e j[ch ) _n]+) mig _ncg _m []]ig j[h c_^ \s j [ l n c[ f ch ]i h nch _h ]_ i`
o lch_ + B l_k o _h nfs p [ lc] _ m ^_p_fij i l a _ n q i lm_ [h ^ nb _ fiq _l fcg \m \_]ig _
i_^_g [niom+ P b_l_ [ l_ l_ mj cl[ ni ls ^ cmi l^ _ lm ][o m_^ \s ip_lfi[^ cha + Pb_ me ch
ch nb _ \_h^ i` nb _ me ch `i f^ \_]ig _m ch n_ l nl ca ch i o m ) nb _ ^_]ig jimcha me ch a l_[ m_
a cp_m ion [ h [ m ns i^iol [h^ j _ lm cm n_ h n ch `f[g g [ ni ls ]b[ha_m ^_p_fij ch nb _
f_ [^ ch a ni _]t_g [ [h^ o f] _ l[ nci h m + Eh ih_ i` iol j [ n c_ h nm m cahm i` g [ fcah[h]s
q _l_ `ioh^ [ n nb _ m cn_ i` l_ j _ [ n_ ^ o f] _ l[ nci h m ) i l ca ch [ nch a `lig [ ]ih m n[h nfs
cl l c n[ n_ ^ j cag _h n_^ h[_pom q b c]b b [^ \_]ig _ g [ fcah[h n+

Eh nb _ ` clm n a lioj i` q ig _h q cnb [ nb ch f[ s _ l i` `[ n [h ^ jo ]e _ lch a i` nb _
fiim_ me ch ) i j _ l[ nci h cm ch ^ c] [ n_^ `i l ]img _nc] l_[ mi h m [h^ [ fmi \_][o m_ i` nb _
^_b cm]_h]_ ][o m_^ \s j [ l nch a i` nb _ l_ ] nc [\^ig ch cm q b c]b cm [ b [h^ c][j g [ch fs
ni sioha mji lnmq ig _h ) asg h[mnm ) ^ [h]_ lm ) _n]+ Pb_ m_]ih^ alioj ) q b c]b cm
g o]b f[ la _ l) cm ]ig jlcm_^ i` q ig _h q cnb j ni m cm i` nb _ b_[ps [\^ig ch[ f q [ff
q bi l_k o _ m n i j _ l[ nci h g [ ch fs `i l i la [h c] [h ^ `o h ] nci h [ f ^ cmi l^ _ lm q cnb [^p_ lm_
mi ] c[ f [h ^ _]ihig c] _``_] nm + Eh nb cm a lioj nb _ l_ [ l_ [fmi mo la c] [ f ch ^ c] [ nci h m
`i l nb _ ij_l[ ncih ) mo]b [m l_g ip[ f i` mo lj fo m `[ n [h ^ me ch ni `[ ] cfc n[ n_ []]_ mm
ni b _ lh c[ _ ) ni ch n_ l[\^ig ch [ f [h^ ash[_]i fi a c][ f ij_l[ ncih m) _n]+

= j li j _ l fs j _ l`i lg _^ ij _ l[ nci h i` [\^ig ch[f q [ ff cm [ h _r[] ncha mo la c][ f
j li ]_^o l_ q b c]b g omn \_ ][ llc_ ^ ion q cnb ^o_ l_mjih mc\ cfcns + L lci l ni cn nb _
j [ n c_ h n g omn mo\g cn ni [ ^ _ n[ cf_^ g _^ c][ f [h^ ) c` h _]_mm[ ls ) _h^i ] lch i fi a c][ f il
ash[_]i fia c][ f _r[g ch[ ncih + Eh ][m_ i` [ a _h _ l[ f ^ cmi l^_l) j li j _ l nb _ l[ j s gomn
\_ ch nli ^o ]_^ \_`i l_ ij_l[ ncih + Eh q ig _h q cnb a _h _ l[ f i\_mcns ^o_ g [ch fs ni
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cg j liji lnci h [ n_ [h ^ ch ] i ll_ ] n [ fcg _h n[ nci h ) cn cm [ fq [sm [^p cm[\ f_ ni ][ lls ion
`[ n l_^o ] ch a nl_ [ ng _h n o h ^ _ l j li j _ l g _^ c][ f ^ cl_] nci h [ m cm ^ih_ ch ch m ncno n_ m
`i l bog [h ho nl cnci h ) \s _h^i] lch i fi a cm nm [h ^ ch mig _ \ [ fh _i nb _ l[j _o nc] _ m n[\ fcmb *
g _hnm+ S b_h nb _s b[p_ fi m n q _cab n) nb _ m_ q ig _h [ l_ hi n i j _ l[ n_^ ih cg *
g _^ c[ n_ fs ) \o n [ ` n_ l [ f[j m_ i` [ `_q g ih nb m q b_h cn b [ m \_]ig _ ] f_[ l nb [ n nb _
q _cab n cm q _ff m n[ \ cfct_^ [h ^ nb _ j [ nc_ h n b [ m ai n o m_^ ni nb _ h_q [ fcg _h n[ ls
l_a cg _h + Eh q ig _h nb o m j l_j [ l_ ^ `i l ij_l[ ncih ) mo la c][ f nl_ [ ng _h n j li ]__^ m
q cnbio n a _h _ l[ f il fi ][ f ]ig jfc][ ncihm) i nb _ lq cm_ mi ]iggih ch ][m_m q cnb
[ nb c]e f[ s _ l i` `[ n+ P b_m_ q ig _h [fmi b[p_ hi n_h ^ _h ]s ni l_ ]o ll_h ] _ i` [\ *
^ig ch[f j ni m cm [h ^ nb o m nb _ l_ mo fnm []b c_p_^ \s ij_ l[ nci h [ l_ j_ lg [h_h n+

K j_l[ ncih cm j _ l`i lg _^ oh^ _ l a _h _ l[ f [h [ _ m nb _ m c[ [ ` n_ l j lij _ l j l_g _^ c*
][ ncih [h ^ _g j ns cha i` nb _ \iq_fm) [h ^ q cnb nb _ m nl c] n_ m n i\m_ lp[ ncih i` [m_j mcm +

I[hs mo la _ih m [ l_ m[ ncm ` c_ ^ q cnb _r]cmcih i` nb _ mo lj fo m i` me ch [h ^ `[ n
o mcha p[lcio m ch ] cm cih m nb _ f_ ha nb [h ^ ^ cl_] nci h i` q b c]b o mo [ ffs \_cha ^_*
n_ lg ch _^ \s mcg j f_ fc` nch a oj i` me ch `i f^ m \ _ nq __h nq i `cha_lm + Pb_ fcn_ l[ no l_
l_ `_ lm ni m_p _ l[ f ^it_hm i` ^ c` `_ l_h n ns j _ m i` nb _ m_ _r]cmcihm+

S_ ^i hi n nb ch e nb cm j li ]_^o l_ cm m[ ncm `[] ni ls + S_ ]ih m c^ _l cn h _] _ m m[ ls ni
_rjim_ nb _ `[ m] c[ ]ip_lcha nb _ g om] f_m ch _p_ls ][m_ ip_l [ f[ la _ [ l_[ ) ni ][ lls
ion [jj lir cg [ nci h i` ^ _b cm]_h n g om]f_m [h^ `[m] fi ll[jbs ) c` [ b _ lh c[ cm j l_m_h n)
ni l_ j [ cl [h ^ ]fim_ cnm l ch a \s j f[ m nc] ij_l[ ncih ) [h^ ) c` h __^ \_) ni l_ ch `i l]_
\o fa cha q _[e j f[ ]_ m i` nb _ [\^ig ch[f q [ ff q cnb ]ilcog a l[ ` nm j l_ j [ l_ ^ `lig
nb_ _r] cm_^ me ch +

Ar]cmcih i` mo lj fo m me ch g omn \_ ][ llc_^ ion \i nb ch nb _ fi ha cno ^ ch [ f [h^
nl[h mp _ lm_ ^ cl_] ncih + Khfs ch _ f^ _lfs qig_h) q b_l_ [ f[ la _ j ni m cm i` nb _ [\ *
^ig ch[ f q [ff) q b c]b b [m f[ m n_ ^ `i l [ ]ihm c^_l[\ f_ j_lci^ ) b [ m f_^ ni f_ ha nb _h ch a
i` nb _ p cm]_ l[ [h ^ [h ch ] l_ [ m_ ^ ch nl[ [\^ig ch [ f j l_ mmo l_ ) ]iof^ [jj lir cg [ncih
i` nb _ [\^ig ch[ f g om] f_m ][om_ [ m_ lcio m ^ cmi l^_l+ S_) nb _ l_ `i l_ ) ]ih n_h n io l*
m_ fp_m q cnb [ b i lcti h n[ f _r] cmcih i` nb _ ip_lb[ha cha j [ l nm ch nb _ bsjia[m nlcog
_r n_h^ cha ni nb _ cfc[ ] ] l_ m n ih \i nb mc^_m+ Pbcm mig _ncg _m l_k o cl_ m l_g ip[f i`
nb _ ^iq hq [l^ ^ cmj f[]_^ og\cfc]om+ Pbcm l_^o]_^ [h ^ f_mm ^_g [h^ cha ij _ l[ nci h
cm [fmi ][ llc_^ io n ch j [ n c_ h nm ch qbig nb _ jbs mc] c[h ]ioh n_ lch ^ c] [ n_^ _r n_hmcp_
mo la c][ f j li ]_^o l_ ) j li nl[ ] n_ ^ [h [_ m nb _ m c[ il ji mni j _ l[ ncp _ \ _^ l_ m n f[ m nch a `i l
m_p _ l[ f ^[sm+

O cg jf_ _r]cmcih i` me ch j fo m `[ n mig _ncg _m mo ``c]_ m ch sioha q ig _h q cnb
[ nb ch f[ s _ l i` `[ n+ Pb_ _r]cmcih cm j f[ ]_^ [ n nb _ m cn_ q b_l_ me ch `i f^ m b[p_
^_p_fij_^ + Pbom j o ]e _ lch a i` me ch lioh^ nb _ og \cfc]om cm nl_ [ n_ ^ \s g [e cha
ih_ ch ] cm cih lioh^ nb _ og \cfc]om %q b c]b cm o mo[ ffs h i n ^ cmj f[]_^ & [h^ nb _h
[hi nb _ l ) fiha [h ^ `o mc`i lg ch [ bi lcti h n[ f ^ cl_] ncih ) q c^_m n [ n nb _ g c^^ f_ [h^
h [ lliq cha ni \i nb mc^_m i` nb _ q [cmn+ I _nc]ofiom mo no lch a f_[p_m \on [ nb ch m] [ l
q b c]b ][h q _ff \_ ]ip_l_^+

E` nb _ me ch `i lg m `i f^ m ih fs ch nb _ bsjia[mnlcog ) [ bi lcti h n[ f _r]cmcih i`
me ch m n[ l n ch a do m n [\ip_ nb _ g ihm p_h_ lcm [h^ _r n_h^ cha ih \i nb mc^_m ni do mn
[\ip_ nb _ ali ch m) cm _hioab+ =h chp_ ln_^ P *mb[j_^ _r]cmcih) biq _p_l) cm \ _ n n_ l
ch g imn ][m_m+ L lci l ni nb _ ij_l[ ncih [ fch _ cm ^ l[q h q cnb a _h nc[h p ci f_ n ih
nb _ m n[ h ^ ch a j [ n c_ h n j l_] cm_ fs ch nb _ g c^ fch_ i` nb _ bsjia[m nlcog [h^ [hi nb _ l )
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bi lcti h n[ f ih_ do m n [\ip_ nb _ g ihm p_h_ lcm + En cm [ fmi [^p cm[\ f_ ni ^ l[q [ hog *
\ _ l i` [or cffc[ ls fch _ m ^ cp_ la cha `lig nb _ og \cfc]om niq [l^ m nb _ a li ch m mi nb [ n
nb _s g __ n nb _ bi lcti h n[ f fch _ \_fiq [ n ch n_ lp [ fm i` 0 ni 3 ]g+ Eh ip_lm nl_ n]b _^ )
fiim_ [h ^ jo]e _ l_^ me ch nb cm q cff ` [ ] cfc n[ n_ msg g _nlc] [ f _r] cmcih mi nb [ n nb_
l_ mo fnch a m] [ l q cff lo h _r[] nfs ch nb _ g c^ fch _ i` nb _ bsjia[m nlcog ) q b_l_ cn cm
f_ [ m n ]ihmj c]oiom+ Pb_ me ch ni a _ nb _ l q cnb nb _ f[ s _ l i` mo\]o n[h_iom `[ n cm g i*
\ cfct_^ `lig nb _ `[ m] c[ \s \ fo h n ^ cmm_] nci h ip_l nb _ _h ncl_ _r n_h n i` nb _ b sji *
a[m nlcog q b c]b g [e_m cn _[ms ni _r[g ch_ nb _ ]ih^ cnci h i` nb _ l_ ] nc [\^ig chcm+
@ _b cm]_h n g om] f_m [ l_ [jj lir cg [ n_^ \s `clg %\o n hi n nb c] e X [ f n_ lh [ n ch a hs fih

Bca+ 6+

Bca+ 5 [h^ 6+ Hc`ncha i` me ch a l[ `n q cnb ^_lg [nig _ [h^ l_gip[f i` _jc^_lg cm ih ^log
i` ^_lg [nig _+ Pb_ ]ilcog al[`n cm om_^ `il l_ ch `i l]_g _h n i` nb_ q _[e_h_^ `[m]c[+

.0/



[h^ ][ na o n mo no l_m ) a _ nnch a nb _ cl j o l]b [ m_ nb li oab nb _ ]ip_lcha `[m] c[ [ n nb _
_^a_m i` nb _ g om] f_ \_ffc_m+ Pb_ mo lj fo m me ch cm l_g ip_^ p _ l nc][ ffs `lig nb _
og\cfc]om ^iq hq [l^ m %q b c]b [fmi l_g ip_m nb _ mo lj fo m `lig nb _ mc^_m i` nb _
bsjia[m nlcog & [h ^ bi lcti h n[ ffs `lig nb_ ch] cm cih [\ip_ nb _ g ihm p _h _ lcm %Bca+
0à3&+ = `n_l ]ig j f_ ncih i` nb _ mo no l_ ) nb _ [\^ig _h mbio f^ \_ mg ii nb [h^
mfca b nfs o h ^ _ l nb _ f_p_ f i` nb _ nbi l[r + Q mo[ffs [ ff) il g imn i` nb _ m nl c[ _ b[p_
\__h l_g ip_^ [ n nb _ m[g _ ncg _+

Eh nb _ alioj i` j [ n c_ h nm q cnb [ nb c]e f[s _ l i` `[ n [h ^ [ f[ la _ j ni mcm ) nb _
mo la c][ f j li ]_^o l_ cm m cg cf[ l+ En cm) biq _p_l) h _] _ m m[ ls [fmi ni l_g ip_ nb _ mo l*
j fo m `lig nb _ _j ca [mnlcog ) i nb _ lq cm_ nb cm l_a cih j li nlo ^ _ m [\ip_ nb _ ^ cg c*
h cmb _^ bsjia[m nlcog + >_`il_ nb _ ij_l[ ncih ) nb _ p _ l nc] [ f g c^ fch_ cm g [ le_^ `lig
nb_ r cjbi c^ j li ]_ mm ^iqh nb lioab nb _ og \cfc]om ni nb _ g c^^ f_ i` nb _ gihm
p_h_lcm ) [h ^ [ b i lcti h n[ f fch _ do m n [\ip_ nb _ b [ clf ch _ i` nb _ g ihm p_h_ lcm lo h *
h cha oj ch [ m fca b n ]o lp_ niq [l^ m nb _ cfc[] mj ch_m) \o n ihfs [m `[ l [ m nb _ _h^
i` nb _ ip_lb [ha cha me ch `i f^ m ih \i nb mc^_m+ = orcfc[ls fch _ m `[ ] cfcn[ nch a msg *
g _ nlc][ f _r] cmcih ^ cp_la_ `lig nb _ rcjbi c^ j li ]_ mm niq [l^ m nb _ bi lctih n[ f ch *
]cmcih %B ca + 4 &+ = m nl[ ca b n b i l cti h n[ f fch _ ]ihh_] ncha \i nb Dc^_ ] l_ m nm g [ le m
nb _ ji mcnci h ni q b c]b nb _ og c\ cfc]om ioab n ni \_ l_j f[]_^ +

B clm n nb _ og \cfc]om cm ]o n [lioh^ + Pb_h nb _ p _ l nc] [ f ch] cmcih ch nb _ g c^^ f_
[h^ nb _ b i lcti h n[ f ch ] cm cih ch nb _ aliip_ `i lg _^ \s nb _ ip_lb[ha cha me ch `if^)
[ l_ g [^_ q cnb [ mb [ lj eh c`_ l ca b n nb li o ab me ch [h^ `[ n ^iqh ni nb _ `[m] c[
[pi c^ cha \ lo cm cha i` nb _ ncmmo_m+ Pb_ me ch j fo m `[ n cm g i\cfct_^ \s \ foh n ^ cm*
m_] ncih ch nb _ f[ s _ l i` ]ihh_]ncp _ ncmmo_ \_ nq __h mo\]o n[h_iom `[ n [h ^ `[m] c[
ip_l nb _ _h ncl_ ` li h n i` nb _ [\^ig _h [m `[ l [ m \i nb `f[he m + @olcha ^ cmm_] ncih ][ l_
g omn \_ n[ e _ h ni ]f[g j [ ff f[ la _ l p_mm_ fm l_[ ]b ch a nb _ me ch \s j _ l`i l[ nch a nb _
`[m] c[ ) i l _ fm_ nb _s l _ nl [ ] n o h ^ _ l nb _ `[ m] c[ [h ^ g [s `ilg mo\ `[m] c[ f i l ch n l [ *
g om]o f[ l b [_g [nig [m+ D [_g illb[a_ cm m[ `_ fs ]ih nli ff_^ \s [h ]bi l_^ fca [ no l_ m 8
ih fs mg [ ff p _mm_ fm [ l_ ]i[ao f[ n_^ + = `n_l `i f^ cha \[]e nb _ ` f[j m i` me ch j fom `[ n)
nb _ `[ m] c[ [h ^ g om] f_m i` nb _ [\^ig ch[f q [ff [ l_ f[ c^ \[l_ ip_l nb _ cl _h ncl_
_r n_h n % nb _s mbio f^ \_ ]ip_l_^ q cnb g icmn niq _ fm &+ Eh p _h n_ l j_h^o fo m q _ [ f*
g imn ch p [ lc[\ fs `ch^ [ q c^_ ^_b cm]_h]_ i` nb _ l_ ] nc [\^ig ch cm [ fiha nb _ cl _h ncl_
f_ha nb ) `lig nb _ r cjbi c^ j li ]_ mm ni nb _ jo\c] \ih_m+ Pb_ _^a_m i` nb _ g om]f_m
[l_ ) nb _ l_ `i l_ ) \ lioab n ni a _ nb _ l \s mo no l_m q cnbio n m_p_lcha nb _ `[m] c[ + E` nb_
`[ m] c[ cm m nl_ n] b _ ^ [h ^ nb ch h _^ io n [ n nb _ mc^_m) `[ m] ci llb [jbs il l_ ch `i l]_g _h n
q cnb ]ilcog a l[ ` nm cm ] [ ll c_ ^ ion) nb _ f[ nn_ l \_cha i\ n[ ch_^ `lig nb _ _r]cm_^
me ch %Bca+ 5 [h ^ 6&+ =n nb cm m n[ a _ nb _ j [ nc_ h n g omn \_ oh^ _ l ^__j [h [_ m nb _ m c[
q cnb nb _ [\^ig ch[f q [ ff q _ ff l_ f[r_^ + = `n_l nb cm nb _ me ch *j fo m*`[ n `f[jm) q bc]b
b[p_ \ li [^ f[ n_ l[ f \[m_m) [ l_ l_j f[ ]_^ [h^ mb c` n_ ^ g _^ c[ ffs q cnb [ m fca b n jo ff
^iq hq [l^m+ Khfs nb _ h cm nb _ mo lj fo m l_g ip_^ `clm n ch [ p _ l nc] [ f ^ cl_] ncih
m n[ l n ch a [ n nb _ r cjbi c^ j li ]_ mm ]ih ncho cha nb _ ch ] cm cih m ^iq hq [l^ m ni nb _ bsji *
a[m nlcog + Pb_ _r]cm_^ j [ l n ih _ cnb _ l mc^_m b [ m nb _ mb [j_ i` [ nl c[ h a f_ \[m_^
ih nb _ ojj _ l _^a_ i` nb _ bi lctih n[ f ch] cmcih + Pbcm ]ig jf_n_^ ) bi lctih n[ f _r *
]cmcihm [ l_ ][ ll c_ ^ ion ih _ cnb _ l ` f[j ni [h _r n_h n ni g [e_ nb _ m][l) l_ mo fnch a
[ ` n_ l mo no l_ ) fc_ ch nb _ `f_r cih aliip_+ Pbcm b i lcti h n[ f _r] cmcih _r n_h^m f[ n_ l[ ffs )
niq [l^ m nb _ cfc[] mj ch_m) [m `[ l [m h _]_mm[ ls + I [echa nb _ i lca ch [ f b i lctih n[ f
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ch ] cm cih mfca b nfs ]o lp_^ ojq [l^ m j l_p _h nm a [ nb _ l ch a i` nb _ me ch [ n nb _ mc^_m ch ni
oa fs ]ih_ *mb [j_^ j li nlo m ci h m %Bca+ .- ni .0X+ Pb_ me ch *j fo m*`[ n ` f[j m ) l_ mo fnch a
[ ` n_ l nb _ m_ _r]cmcihm) g omn \_ _r[] nfs msg g _nl c] [ f [h ^ [ ` n_ l mb c` nch a nb _g ni
q [l^ m nb _ g c^^ f_ [h ^ mfca b nfs ^iq hq [l^ m g omn \_ [h ]b i l_^ ni nb _ `[ m] c[ [n
_r [] nfs msg g _nlc] [ f m cn_ m \s ih_ il nq i liq m i` ][ na o n m ncn]b _ m ) il _ fm_ nb_s
n_h ^ ni mfc^_) j o ff_ ^ \s nb _ cl iqh q _cab n) niq [ l^ m nb _ m c^ _ m [h ^ jo n nb _ me ch
mo no l_ m o h ^ _ l n_h m cih + E` nb _s ^i h i n fc_ ]fim_ ni nb _ `[m] c[ ) ][p cnc_ m `i lg q bc]b
` c f f oj q cnb m_ log [h^ ncm mo _ `fo c^ + Pi j l_p _h n nb cm [ fiha j _ l`i l[ n_ ^ lo\\_l
^ l[ ch cm ch nli ^ o ]_^ ih _ cnb _ l mc^ _ [h ^ f_^ ion [ n nb _ b i lcti h n[ f mo no l_ fch_+
? ihm n[h n mo ] ncih cm [j j fc_ ^ ni nb _ m_ ^ l[ ch m `i l 15 bio lm `i ffiq cha ij_ l[ ncih + Pb_
og \cfc]om q bc]b ) [ n nb _ \_a ch h ch a i` nb _ ij_ l[ ncih ) q [m ]o n ` l_ _ \s [ ] cl]o f[ l
ch ] cm cih \o n f_ ` n [ n n[ ] b _ ^ ni [ j _^ c] f_ i` ]ihh_] ncp _ ncm mo _ [h ^ p_mm_ fm ) cm l[ cm_^
ni [ f_p _ f ]i ll_ mjih^ cha ni nb _ fch _ ]ihh _] nch a \i nb cfc[] mj ch _ m [h^ mo no l_^
ch ni j f[ ]_ \s `ch_ ) ch n_ l lo j n_ ^ mncn]b _ m + = nb c] e f[ s _ l i` `[ n mbio f^ \_ [j j li r c*
g [ n_^ \s [ `_q p_ls `ch _ ][ na o n mo no l_m + =n nb _ do h ] nci h i` [ ff mo no l_m ) do m n
[\ip_ nb _ ] _h nl_ i` nb _ g ihm p_h_ lcm ) hi mo no l_ m q c^_fs _h ] cl] fch a [h ^ `clg fs
`[ m n_ h ch a `[ nns ncm mo _ mbio f^ \_ f[s_^ ) \_][o m_ nb _s g [s _[mcfs f_ [^ ni h_] li m cm
i` nb _ ncmmo_ ) l_ mo fn ch a ch ^ _b cm]_h ]_ i` nb _ me ch mo no l_ [h ^ nb _ ^_p_ fijg _h n
i` `[ n ` cm no f[ _ + = `n_l l_j f[ ] _g _h n [h ^ mb c` nch a i` nb _ [\^ig ch[ f ]ip_lm) nb _
q ioh^ _^a_m g omn fc_ fiim_ fs [a [ ch m n _[ ]b i nb _ l [h ^ nb _ mo no l_ i` `[ n [h ^ me ch
g omn \_ ] [ ll c_ ^ io n q cnbio n [hs n_h mcih + Pb_ `i lg [ nci h i` [ m fca b n ] l_ m n [ n
nb _ g _^ c[h mo no l_ fch _ cm [ ] no [ ffs i` [^p [h n[a _ ) m ch ]_ cn _p_hm io n p_ls miih+
Pb_ nl[h mp _ lm_ mo no l_ cm m n[ l n_ ^ f[ n_ l[ f fs q i le cha niq [ l^ m nb _ g c^^ f_ [h^ ) [ n
nb _ m[g _ ncg _) a [ nb _ l ch a nb _ ncm mo _ i` nb _ me ch ` f[j m niq [ l^ m nb _ g c^ fch_ + >inb
nb _ p _ l nc] [ f [h ^ bi lcti h n[ f me ch mo no l_ m [ l_ ] [ l l c_ ^ io n q cnb ]ih nchoiom mo\ *
]o n[h _io m m nc n] b _ m [h^ nb _ _^a_m i` _j c^ _lg cm [ l_ nb _ h _r[] nfs [jj lir cg [ n_^
\s m_p _ l[ f `ch _ ch n_ l lo j n_ ^ mncn]b _ m +

= `n_l nb _ ]ig j f_ ncih i` nb _ ij _ l[ nci h [h ^ q cnb nb _ j [ n c_ h n m nc f f o h ^ _ l ^__j
[h [ _ m nb _ m c[ nb _ [\^ig ch[ f q [ ffm [ l_ jo ff_^ ni a _ nb _ l \s nl[ h mp _ lm_ [h ^ ]limm
m nl cj m i` m nl[ j j ch a ch i l^ _ l ni _[m_ nb _ n_ h m ci h q b c]b cm ai cha ni ^_p_fij ch nb _
mo no l_ m q b_h nb _ j [ nc_ h n ]ig _m lioh^ `lig nb _ [h [ _ m nb _ m c[ + Bil nb _ m[g _ j o l *
ji m_ [ niq _f cm ` clg fs nc_ ^ [ lioh^ nb _ j [ n c_ h nãm q bi f_ nlo h e + Pb_ ij _l[ nci h cm
j _ l`i lg _^ oh^ _ l [h nc\ ci nc] ]ip_l \ _][o m_ nb _ `[ nns ncm mo_ ) q b c]b cm à []]i l^ cha
ni >olc[h à [ g [fc] cio m _h_g s i` nb _ mo la_ih ) cm p_ls j li h _ ni ch `_] ncih ) nb _
g il_ mi) m ch]_ m fca b n \ lo cm cha ][hhi n \_ [pi c^_^ _p_h q cnb nb _ g imn ^ _ fc][ n_
mo la c][ f n_]bh cko_ +

= `n_l nb _ ij _ l[ nci h nb _ j [ n c_ h n cm e _j n [ n \_^ l_ m n `i l `io l ni `cp_ ^[sm)
\o n ] [ l l c_ m io n l_ mj cl[ ni ls [h ^ fcg\ _r_l] cm_m + Pb_ ^ l[ ch m [ l_ l_g ip_^ [ ` n_ l
15 bio lm [h^ ) [ n nb [ n ncg _ nb _ me ch cm ch mj _ ] n_^ `i l jimmc\ f_ cl l c n[ n ci h ][o m_^
\s nb _ m nl[jj ch a + E` nb cm cm j l_ m_h n) nb _ m nl[j j ch a mbio f^ \_ l_g ip_^ cg *
g _^ c[ n_ fs + Pb_ mg [ ff [jj lir cg [ nci h m nc n] b _ m [ l_ n[ e _ h ion ih nb _ ` c` nb ^[s ) nb _
mo\]o n[h_iom m nc n] b _ m ih nb _ n_ h nb ^[s+ Kh]_ nb _ j [ n c_ h n a _ nm oj) mb_ cm [^p cm_^
ni q _[ l [ `clg \_fn+

Oj_]c[ f) l ca c^ \ _ fnm [ l_ ]ih m c^ _ l_^ o hh _]_ m m[ ls [ ` n_ l [ j li j _ l fs j_ l`i lg _^
ij_l[ ncih +
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Bca+ .- [h^ ..+ H[la_ ^_al__ i` p_h n_l j_h^ofom j lci l ni ij_l[ncih +

Bca+ ./ [h^ .0+ ?ih^cncih [`n_ l me ch*[h^*`[n l_m_]ncih [h^ l_]nc [\^ig chcm jf[mns+
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> W`WdS^

Pb_m_ [ l_ [ l[ l_ _r]_j ncih j lip c^ _^ nb _ j [ n c_ h n q [m j li j _ l fs _r[g ch_^
j lci l ni ij_l[ ncih ) nb _ i j _ l[ nci h q [m ch ^ c] [ n_^ q cnb ^o_ l_mjih mc\ cfcns ) [h^
j l_i j _ l[ ncp _ nl_ [ ng _h n i` nb _ j [ n c_ h n [h ^ ji m ni j _ l[ ncp _ ][ l_ q _l_ ] [ l l c_ ^ ion
[]]i l^ ch a ni [ ff lo f_ m [h ^ l_a o f[ nci h m + O ch]_ f[ la _ g i\ cfct[ ncih i` [\^ig ch[f
me ch n_aog _h g [e_m cn h _] _ m m[ ls ni e__j nb _ j [ n c_ h n [ `_q ^[sm [ n \_^ l_m n)
][ l_ g omn \_ n[ e _ h ni j l_p _h n nb lig \ijb f_\ cncm `lig ^_p_fij cha + E` p [ lc] _ m [ l_
j l_ m_ h n [ h ^ ^_p_ fij_^ ni [h _r n_h n q b c]b q io f^ ch ^ c] [ n_ nb _ cl mo la c][ f l_g ip[f)
nb cm mbio f^ \_ ][ ll c_ ^ ion j l ci l ni nb _ [\^ig ch[f q [ ff ij _l[ nci h +

C aUS^

D [_g [nig [ i` mig _ mct_ g [s ^_p_fij ) c` \ f_ _^ cha b [m h i n \__h ]ih nli ff_^
g _ nc]o fio mfs _hioab ) c` ]ig cha *lioh^ `lig [h [ _ m nb _ m c[ b [ m \__h p ci f_h n q cnb
pig cncha [h ^ [a cn[ n ci h il c` nb _ ^ l[ ch m b[p_ \__h l_g ip_^ nii _[ lfs + @ _b cm]_h]_
i` nb _ q ioh^ cm [ fg i m n chp [ lc[\ fs ][o m_^ \s n_ h m ci h ih nb _ mo no l_m ) o h f_ mm
ch `_] nci h cm j l_ m_h n+ Pb_ l cme i` nb cm ]ig j fc] [ ncih ^_p_ fij cha ][h \_ l_^o ]_^
ni [ g chcg og \s ^_ fc] [ n_ mo la c][ f n_ ]bh ck o _ [h^ nb _ m nl c] n_ m n i\ m_ lp [ ncih i`
[m_j mcm + Iil_ i `n_h m fca b n [h ^ mo j _ l` c] c[ f me ch ^ _b cm]_h ]_ i]]o lm ch nb _ bsji*
a [m nlcog q b_l_ nb _ nb l_ _ mo no l_ fch _ m g __n+ Pb_ me ch b _ l_ b [ m o mo[ ffs \__h
fiq _l_^ ch ko [ fcns `lig jl_p cio m ]b[ `cha [h ^ ch `f[g g [ncih + O fioab cha i` q ioh^
_^a_m i` nb _ mb c` n_ ^ ` f[j m g [s ^_p_fij `lig n_h m ci h ch nb _ mo no l_ ) `lig m nc n] b _ m
q cnb ^__j \ cn_ m [h^ `lig lioab n_ ]bh cko _ [h ^ ^[g [a_ ni nb _ p_mm_ fm ^o lcha
ij_ l[ ncih + S ioh^ ^ l_mm ch a g omn [ fq [s m \_ ] [ ll c_ ^ ion o h ^ _ l m nl c] n_ m n [ m_j m cm
ni [pi c^ ]ih n[g ch [ nci h i` nb _ ^ __j _ l f[ s _ lm i` `[n+

=h o h j f_ [ m[ h n ]ig j fc][ ncih [ l_ `[ n ` cm no f[ _ q b c]b ^_p_fij [ ` n_ l m_p_l_
\ lo cm cha i` `[ nns ncmo_ ) [h^ g [s \_ j l_p _h n_^ \s ][ l_ `o f [h ^ ^ _ fc] [ n_ mo la c][ f
n_]bh cko_ + E` h i n ch `_] n_^ `[ n ` cm no f[ _ b _[ f ko c]e fs +

? K J ? H Q O E K J

=\^ig ch[f q [ ff j f[ m ns cm [ m_ lcio m i j _ l[ nci h q b c]b g omn \_ ch ^ c] [ n_^ q cnb
^o_ l_mjih mc\ cfcns + L lci l ni i j _ l[ nci h nb _ j [ nc_ h n g omn mo\g cn ni [h ch n_h m cp _
]io lm_ i` q _ cab n l_^ o ] nci h nl_ [ ng _h n) p [ lc] _ m mbio f^ \_ l_g ip_^ \s ij_l[ ncih )
_ n] + Pb_ j f[ m ns mbio f^ h i n ih fs ]ih m cm n ch nb _ l_g ip[ f i` mo lj fo m `[ n [h ^ me ch )
\o n nb _ l_ ] nc [\^ig ch cm mbio f^ [ fq [s m \_ [jj lir cg [n_^ [h ^ nb _ cl `[ m] c[ l_ *
ch `i l]_^ + = ]i ll_] nfs j _ l`i lg _^ [\^ig ch[f q [ ff j f[ m ns h i n ih fs \ l ch a m a l_ [ n
l_ fc_ ` ni nb _ j [ nc_h n) \on [ fmi m[ ncm `[ ] nci h ni nb _ mola_ih +

O Q I I = N U

Pb_ mo la _ih cm `l_k o _h nfs ][ ff_ ^ ojih ni j_ l`i lg [h [\^ig ch[f q [ ff j f[ mns +
P b_l_ [ l_ nq i nsj _ m i` ^ cmi l^ _ lm q b c]b l_k o cl_ mo]b ij_l[ ncih 7

.+ O nl_ n]b ch a [h ^ jo ]e _ lch a i` me ch ni a _ nb _ l q cnb ^_b cm]_h]_ i` nb _ l_ ] nc
[\^ig ch cm ch sioha q ig _h [ ` n_ l nq ch m il [ f[ la _ ch `[ h n il [h _r]_mmcp_ [g ioh n
i` [g h ci nc] `fo c^ [ m q _ff [m [ ` n_ l hog _liom ^_fcp_lc_m+
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/+ Ar]_mmcp_ ` [ n ^_ji m cnm q cnb m nl_ n]b ch a i` g om]f_ [h ^ `[m] c[ [h ^ j ni mcm
i` nb _ [\^ig ch[f q [ ff %p _h n_ l j _h^o fo m&+

Pb_ [o nb i l ^ _[ fm q cnb nb _ ][om_m) nb _ ] fch c][ f j c] no l_ [h ^ nb _ msg jnig m
][om_^ \s nb _ ^ cmi l^ _ l q b c]b ]i h m ncno n_ nb _ ch ^ c] [ nci h `i l ij_l[ ncih + Ob_ m nl_ m m_ m
nb_ h _] _ m m cns `i l j l_i j _ l[ ncp _ nl_ [ ng _h n i` i\_mcns ) mo la c][ f nl_ [ ng _h n i` p[lc]_m)
nb _ nl_ [ ng _ h n i` a _h _ l[ f) g _n[\i fc] ^ cmi l^_lm ) _n]+

= j[ln `lig l_g ip[ f i` mo lj fo m `[ n [h^ mech ) ij_ l[ nci h g omn ch ] fo^_ l_j [ cl
i` nb _ l_ ] nc [\^ig ch cm ^ _b cm]_h]_ [h^ ) c` h _]_mm[ ls ) [ fmi l_ ch `i l]_g _h n i` nb _ cl
`[m] c[ + Ar]cmcih cm \_m n j _ l`i lg _^ ch nb _ mb[j_ i` [h chp_ ln_^ P+ Pb_ og \cfc]om
g omn \_ nl[h mj i m_^ ni cnm j li j _ l f_p_f+ Eh nb _ m_]ih^ alioj ncmmo_ l_^o ] nci h
g omn _r n_h^ ni nb _ _j ca [m nlcog oj ni nb _ r cjbi c^ j li]_mm+ I i\cfct[ncih i` nb _
me ch *[h^ *`[ n ]ip_l g omn \_ ][ ll c_ ^ ion ip_l nb _ _h ncl_ mo l`[ ]_ i` nb _ [\^ig _h
[h^ nb _ l_j f[ ] _^ ` f[j m g omn \_ mb c` n_ ^ g _^ c[ ffs [h ^ ^iq hq [l^m+ P b_h nb _
mo lj fo m ][h \_ l_g ip_^ [h^ nb _ ` f[j m [h ]bi l_^ ni nb _ `[ m] c[ \s nqi liq m i`
m nc n] b _ m nb li oab `[ n+ Pb_ mo no l_ g omn h i n mbiq [hs n_h mcih +

Pb_ omo[ f ]ig j fc][ ncih m [ ` n_ l [\^ig ch[f q [ ff j f[ m ns [ l_ ^ _[ fn q cnb +

N w O QIw

DYg d`Ugh]Yg XY `U dUfc] UVXca]bU`Y

D+ L _ î e i p x

H_m j f[m nc_m ^_ f[ j[li c [\^ig ch[f_ ]ihmncno_h n oh_ j[lnc_ \c_h cg jiln[h n_ ^_ f[
nO]b_ ^o ]b clola c_h + H_m ]igjih_hn_m ^_m ^y`[onm x ]illca_l mihn molnion7

.+ H[ j_[o nlij yn_h^o_ _ n jfcmmy_) []]igj[ahy_ ^_ gsi]_f_ ^o gom]f_ al[h^ ^li cn
[h ny lc_o l ^_ c ã[\^ig_h) _h n[ h n ko_ mo cn_ ^_ .ã[]]io]b_g _hn ^_m dog_[or) ^ ãoh `i_nom
\_[o]ioj nlij al[h^) ^_ molj fom ^_ fckoc^_ [ghcincko_ _n) `ch[f_g _hn) ^_m []]io]b_*
g _hnm lyjy nym8

/+ Qh_ ]io]b_ nlij yj[cmm_ ^_ f[ a l[cmm_ miom*]on[hy_ mocpc_ ^_ .ã[``[c\ fcmm_g _hn ^_m
g om]f_m _n ^_m `[m]c_m) ^ih n .ã[\[cmm_g _hn ^_ f[ j[lic [\^ig ch[f_ à f_ ^cn p_h nl_ _h
\_m[]_ à _mn f[ mocn_+

Hã[o n_o l j l_m_h nm f_ n[\ f_[o ^_m ][om_m) ^_m mcah_m ^_ ?fchcko_ _n ^_m j f[ ch n_m ^o
g [f[^_ koc ]ihmncno_h n Rch^c][ncih ^_ Rchn_lp_hncih+ EE miofcah_ f[ hy]_mmcny ^_m jly*
j[ l[ nc`m j lyijyl[ ni cl_m [o gig_hn io f_ ]bclola c_h m_ nliop_ _h `[]_ ^_m i\ymcn_m)
p[lc]_m) ^_m ^y`[o nm ^o gyn[\ifcmg _ ayhyl[or _n]+

Hãch n_lp_hncih [ jiol \on ^_ ]illca_l hih j[m m_of_g _hn f[ gsi]ûf_ _ff_*gûg_)
_h f[ `_lg [h n x §[ c^_ ^o ^y^io\f_g _hn j[l f[ `[m]c_) g[cm) ^_ g_g_) _ff_ ^icn ^y*
\[l[mm_l f_ g [f[^_ ^_ f[ al[ cmm_ _n ^_ f[ j_[o moj_l`fo_+ H[ jfom _``c][]_) jiol ]_
\on) _mn R_r]cmcih ^o molj fom _h `ilg_ ^ ãoh P _h l_p_lm+ H_ hig\lcf ^i cn û nl_ x nio n
jlcr l_g cm x m[ j f[]_ ilca chxf_) [o ][m ^_ f[ ]io]b_ nlij yj[cmm_ ^_ f[ a l[cmm_ miom*
]on[hy_) cf _mn hy]_mm[ cl_ ^ ã_h nl_j l_h^ l_ f[ ly^o]ncih nfmmo f[ cl_ ^[hm f[ lyacih yjc*
a[mnlcko_ ^ ã[\il^) _h [ ff[h n domkoã [o hcp_[o ^_ .ã[jj_h^c]_ rcjbic^_+ Ah nio n ][m) cf
`[o n miof_p_l f_m ncmmo m gior _h nion_ yn_h^o_ _ n j f[]_ l f_m f[g\_[or gy^c[f_g _hn
_ n _h \[m) f_m ^y\[l[mm_l ^_ nio n molj fom _n f_m `cr_l j[l oh x ^_or l[ham ^_m jichnm
^_ f[ a l[cmm_ • f[ `[m]c_) m[hm ko_ f[ mo nno l_ [jjliop_ f[ gich^l_ nl[] ncih + ?igjfc*
][ncihm+

.04



R M K 9 E E = F > 9 K K M F ?

H`Ugh]gW\Y GdYfUh]cbYb XYf :UiW\kUbX
D+ L _ î e i p x

L f[mncm]b_ Kj_l[ncih_h ^_l >[o]bq[h^ mn_ ff_h _ch_ b[o`ca_ =o`a[\_ ^_m ?bclola_h
^[l+ @c_ toaloh^_ fc_a_h^_h O n^loha_h a_bil_h tq _c_lf_ c Psj_h [h7

.+ A lm]b f[``_h oh^ B[fn_h\ cf^oha ^_l D[on g cn @ c[mn[m_ ^_l Iom]ofc l_] nc [\^igc*
h[f_m \_c d$ccha_l_h Bl[o_h h[]b ^_l Ahn\ch^oha pih Vqcffcha_h i^_l a limm_h J_o*
a_\il_h_h) h[]b alimm_h I_ha_h pih B lo]b nq [mm_l miq c_ h[]b q c_^_lbi fn_h Ahn\ch*
^oha_h+

/+ K\_lg[mmca_ B_nn[\ f[a_loha g cn A lm]b f[``_h pih Iome_fh oh^ B[mtc_h oh^ =\*
mche_h ^_l >[o]bq[h^ %p_h n_l j_h^o fom&+

@c_ R _l`[mm_lch _ li l n_ ln Q lm[]b_) e fch cm]b_m >cf^ oh^ ^c_ ^ol]b ^c_ O niloha \_*
^ cha n_h >_m]bq_l^_h) ^c_ _ch_ Eh^ ce[ncih tol Kj_l[ncih \cf^_h+ B _lh_l q cl^ ^c_ Jin*
q _h^cae_cn ^_l j l[ij_l[ ncp_h Ril\_l_cnoha \_c B_nnf_ c\ cae_cn) G l[gj`[^_lh) O niloha_h
^_m I_n[\ifcmgom oh^ [bhfc]b_g b_lpila_bi\_h+

@c_ ij_l[ncp_ >_b[h^foha gomm mn_ nm _ ch _ lm_ cnm ^c_ @ c[mn[m_ ^_l Iome_fh ^ol]b
cb l R_lh[b_h) \_tc_bohamq_cm_ ^ol]b B_mncaoha ^_l B[mtc_ eillca c_l_h ) [h^_l_ lm_ cnm
o\_l`fommca_ D[on oh^ B_nn _h n`_lh_h + =g pi ln_ cfb[`n_m n_h .mn ^c_ Artcmcih ch Bilg _ch_m
og a_e_bln_h P+ @_l J[\_f gomm ch ^c_ lc]b nca_ Dib_ p_lf[a_ ln q _l^_h 8 \_c ^_l tq_cn_h
Clojj_ \_mn_b n ^c_ Jinq_h^cae_cn) ^[m B_nna_q_\_ [o]b cg K\_l\[o]b \cm tog Lli*
]_mmom rcjbic^_m to l_^otc_l_h + @c_ D_\oha ^_l q _c]b_h C_q_\_ gomm cg >_l_c]b ^_m
a[ht_h >[o]bm ^ol]ba_`ncb ln q _l^_h) ^c_ [\a_bi\_h_h b[jj_h mch^ g _^c[f oh^ e[o^[f
to p_lf[a_lh ) qi mc_ h[]b _h nmj l_]b_h^_l N_^oencih g cn . \cm / O nc]b l_cb_h [h ^c_
B[mtc_ `cr c_ln q _l^_h8 ^c_ J[bn ^ [ l` h c]b n oh n_ l Voaqcleoha mn_b_h+

Oi^[hh q _l^_h ^c_ Gigjfce[ncih_h \_mjli]b_h+

N A O Q I A J

DUg cdYfUW]cbYg d`rgh]WUg XY `U dUfYX UVXca]bU`
D+ L _ î e i p x

H[m ij_l[]cih_m j fxm nc][m ^_ f[ j[l_^ [\^ig ch[f mih oh[ n[ l_[ `l_]o_h n_ ^_f
]clo d[hi+

Him ^_`_]nim mih ^_ ^im ncjim7
.+ H[ nl[]] c{h s [lloa[g c_h ni ^_ f[ jc_f ]ih f[ m_j[l[]c{h ^_ fim g|m]ofim l_]nim

[\^ig ch[f_m _h f[m g od_l_m d{p_h_m) ^_mjoym ^_f j[lni ^_ a_g_fim) ^_ oh al[h j[lni)
^_ a l[h ][h nc^[^ ^_ fzkoc^i [ghc{nc]i s ^_mjoym ^_ l_j_nc^im j[lnim+

/+ Qh[ _r]_mcp[ []ogof[]c{h ^_ al[m[ ]ih oh[ nl[]] c{h ^_ fim g|m]ofim s f[m
`[m] c[m s ]ih _f ^_m]_hmi ^_ f[ j[l_^ [\^ig ch[f %p_h n_l j_h^o fom&+

O_ _rjfc][h f[m ][om[m) _f ]o[^li ]fch c]i s f[m ^ c`c]o fn[^_m jlipi][^[m jil _f ^_*
`_]ni) f[m ]o[f_m mih oh[ ch^ c][ nci h j [l[ f[ ij_ l[ ncih + O_ l_][ f][ f[ h_]_mc^[^ ^_
fim j l_j[l[ ncp_m j l_*ij_l[ ni lcim _h f[ i\_mc^[^) pxlc]_m) _h fim nl[m ni lhi m a_h_l[ n_m ^_f
g_n[\ifcmg _) _n]+

Af nl[ n[g c_h ni ij_l[nilci ^_\_ mc_g jl_ ]ill_a cl) n[h ni f[ m_j[l[]c{h ^_ fim g |m*
]ofim) mo ]imnol[) l_mj_]ncp[g _h n_ _f `i ln[ f_] cg c_h ni ^_ f[ `[m]c[) ]igi _fcg ch[l _f
_r]_mi ^_ jc_f s ^_ al[m[+ Hi gxm p_hn[dimi _m f[ _r]cmcih _h `ilg[ ^_ P chp_lnc^[+
Am h_]_m[lci ]i fi][l _f ig\fcai [ f[ [ fno l[ ]ill_] n[ ) _h _f m_aoh^i aloji _m h_]_m[lci
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l_^o]cl _f n_ dc^i n[g \zyh _h _f _j ca[mnlci b [m n[ ff_a[l [f jliö+ rf`ic^_im+ Af f_p[hn[*
g f_hni ^_ fim n_ df^im \ f[h^im m_ ^_\_ l_[ fct[ l [ f][ht[h^i [ ni^i _f pc_h nl_ s fim f{\ofim
m_j[l[^im) ff_p[lfi m b[] c[ _ f ]_h nli s b[]f[ [\[di) _fcg ch[l _f _r]_mi s ncd[ l fi m _h .à/
`cf[m ^_ johnim ^_ f[ al[m[ b[]c[ f[ `[m]c[) f[ mo no l[ hi ^_\_ _mn[ l \[Xi jl_mc{h
?igjfc][]cih_m+

N A B A N A J ? A O

+( :Yfbgcb& E( B(4 9 h `U g c Z H ` U g h ] W K i f [ Y f m (

? f i b Y U b X K h f U h h c b & F ( Q ( + 3 . 2 (

, ( :if]Ub& >(4 H ` U g h ] W _ r W \ ] f i f [ ] Y ( ã K9N &

H f U [ i Y + 3 / 3 (

- ( ;cffYU& AhiffUgdY E(4 J Y j ( U g g ( a s X (

U f [ Y b h ( 0 0 4 - . * & + 3 / , (

. ( >c[Yh& B(4 : f ] h ( F+ H `U g h ( K i f [ ( + 4 , 1 . &

+ 3 . 3 (

/ ( >cacb& K(4 ; c ga Y h ] W K i f [ Y f m & H f ]b W ]d ` Y g

U b X H f U W h ] W Y ( D ]d d ]b W c h ; ca d (& M K9

+ 3 0 * (

3( ?]``]Yg& @(& E]``UfX& J(4 L \ Y H f ]b W ] d ` Y g

U b X 9 f h c Z H ` U g h ] W K i f [ Y f m & D ] h h ` Y : f c k b

U b X ; ca d (& : c g h c b + 3 / 1 (

1 ( CY``m& @( 9(4 K i f [ ( ? m b Y W ( G V g h Y h ( + * 4

, , 3 & + 3 + * (

5( CfYbUf& B(4 9 W h U W \ ] f ( c f h \ c d ( h f U i a (
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03-) .631+
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O]c_hnc`c] N _m_[l]b Eh m ncno n_ i` P l[og[nifias [h^ K lnbij[_^c]m i` nb_ I chcmnls i` D_[fnb
i` nb _ C_ilac[h Oipc_n Oi]c[fcmn N_jo\fc]) P\cfcmc %QOON&

@ cl_]nil7 >+ Ob+ P m_l_n_fc) @+ I+ O]+

LJ9FKHD9FL9LAGF G> @GEG' 9F< @=L=JG?=FGMK
L=F<GF KLGJ=< AF E=<9 KGDMLAGF%$

I+ R+ I O D R E @ K > = @ V A

Oo]]_mm ch nb _ j f[ m nc] l_ j [ cl i` n_ h ^ i h m a l_ [ nfs ^ _j _h^ m ih nb _ e ch^ i`
j f[ m nc] g [ n_ l c[ f o m_^ [h^ cnm g [hh _ l i` j l_m_ lp [ nci h +

B i l nb cm j o lji m_ q _ g [^_ .60 _rj _ lcg _h nm ch .-- [h cg [ fm %l[\\ cnm [h^
^iam& q cnb \ lc^a cha [ . ]g+ [ l nc ` c] c[ f a [j ch nb _ n_h^i = ]bcffcm q cnb bigi* [h^
b _ n_ li a _hio m n_ h ^ i h m ni l_^ ch IA@= mi fo nci h %I _ffcm à 2-+- a) -+2" mi fo ncih
i` a fo]im_ à 1-+- a) .-" ][ f] cog ]b fi lc^ _ mi fo nci h à6+- a [h^ mi^ cog ]b fi *
l c^ _ à .+- a & + = o ni nl[h mj f[h n[ nci h m m_ lp _^ [m ]ih nli fm +

>inb) ] [ na o n [ h ^ `ch _ nb l_ [ ^ %Ji+ .& g [^_ i` big i* [h ^ b _ n_ li a _hio m
n_h^ih `c\ l_ m [h ^ m ni l_^ ch IA@= mi fo ncih ) q _l_ o m_^ [m mo no l_ g [ n_ lc[ f+

Pb_ i\ m_ lp [ ncih i` nb _ `o h ] nci h i` nb _ fcg \ [h^ nb _ m no^s i` nb _ g i ljbi *
fi a c][ f ]b [ha_m ch nb _ nl [ h mj f[ h nm [h ^ i` nb _ j li ]_ mm_ m i` l_ a _ h _ l[ nci h q cnb
l_a [ l^ ni l_ * ch h _ lp [ nci h i` nb _ l_ a _ h _ l[ n_ ^ ncm mo _ [ n ch n_ lp [ fm i` \ _ nq __h nb l_ _
^[sm [h ^ ih_ s _[ l [ ` n_ l ij_l[ ncih ) _h [\ f_^ om ni ^ _ n_ ] n ] _ l n[ ch l_a o f[ lc n c_ m
ch nb _ m_ j li ]_mm_m +

P b l__ ^[sm [ ` n_ l [o ni*) bigi* il b _ n_ li nl[ h mj f[ h n[ n ci h i` n_h^ih ) [ fnbioab
nb _ me ch b [m [ fg i mn b _[ f_^ ) `oh ] nci h i` nb _ fcg \ cm [\ m_h n+ WPb_ nl [ h mj f[ h nm
q _l_ `clg fs `cr_^ ni nb _ mnog j _h^m i` nb _ m_p _ l_^ n_h ^ ih q cnb n_h ^ ih nb l_ [ ^
[h^ ][ na o n+& Digi* i l b _ n_ li nl[ h mj f[ h nm [ l_ i` [ ^o ff ]i fiol) [ o ni nl[ h mj f[ h nm
mbiq [ mcfp _ ls fo mnl_ + Q h^_l nb _ g c]li m]ij_ ) bigi* [h ^ b _ n_ li nl[ h mj f[ h nm mbiq
big ia_h ct[ ncih ) nb _ cl ]i ff[a _hio m `c\ l_ m [ l_ mq i ff_h ) nb _ n_h ^ ih ]_ ffm ^ cm *
ch n_ a l[ n_ ^ [h ^ nb _ h_lpiom _ f_g _h nm ^_m nlis_^ + Eh nb _ ]ih nli fm ) nb _ m nlo ] no l_
i` nb _ [o ni nl[ h mj f[ h n b [m \__h q _ff j l_m_ lp_^ +

Pb_ mnog j _h^m i` nb _ m_p_ l_^ n_h^ih ) nii ) o h^_ lai ]b[ha_m 8 nb _ ]i f*
f[a_hiom `c\ l_ m \_]ig _ oh ^ o f[ n_^ [h ^ ch mig _ j [ l nm big ia_h ct_^ ) [h ^ nb _
n_h ^ ih ]_ ffm ^i hi n n[ e _ nb _ m n[ ch + L [ l[ ff_ f q cnb nb _ ^s mnli jb c] [h ^ ^ _m nlo ] ncp _
j li ]_mm_m ) j b_hig _h[ i` l_a _h _ l[ nci h ) mo]b [m g cni nc] [h ^ [g cni nc] ]_ ff ^ cp cmcih
ch nb _ _h^i* [h ^ j _ lcn_h ^ ch _og [h^ nb _ j [ l[ n_h i h ) [h ^ _[ lfs chp [m cih i` mcha f_
]_ ffm ch ni nb _ nl[ h mj f[ h n) ][h \_ i\m_lp_^+ J _lp_ `c\ l_ m mbiq l_[ ] ncp _ ]b[ha_m+

'& L[j_l l_[^ [ n nb_ Bioln__h nb Eh n_ lh[ ncih[ f Oolac][f ?ihal_mm ch > l[ncmf[p[)
?t_]bimfip[ec[) ih Foh_ 0-) .632+
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Nioh^ nb _ n_h ^ ih nb l_ [ ^ m nb _ l_ cm \on g i^_ l[ n_ ]_ ff j li fc`_ l[ nci h ) \on
[ li o h^ nb _ ][ na o n m nc n] b _ m [h ch n_h m cp _ lioh^ *]_ ff l_ [ ] nci h ][h \_ hin_^ +

O_p_h ni n_ h ^[s m [ ` n_ l [o ni*) bigi* il b _ n_ li nl[ h mj f[ h n[ nci h i` n_h^ih )
`o h ] nci h i` nb _ fcg \ cm fcg cn_^ ) \o n nb _ me ch q ioh^ b [m b _[ f_^ \s ` clm n ch n_h ncih +
>inb nb _ nl [ h mj f[ h n [h^ nb _ mnog j _h^m i` nb _ m_p_l_^ n_h^ih ) [ l_ ]ip_l_^ q cnb
[ f[ s _ l i` a l[h o f[ nci h ncmmo _ lc]b ch h_q fs `i lg _^ ]_ ffm [h ^ \ fii^ p_mm_fm + Pb_
bigi* [h ^ b _ n_ li nl[ h mj f[ h nm [ l_ big ia_h ct_^ [h^ pic^ i` ]_ffm + Eh nb _ [o ni *
nl[ h mj f[ h nm nb _ l_g [ ch ca ]_ ffm m nc ff j l_ m_ lp _ nb _ cl ][j [] cns `i l \_cha mn[ ch_^ +

Eh nb _ mnog j _h^ m i` nb _ m_p_l_^ n_h ^ ih nb _ ]i ff[a_hiom `c\ l_ m [ l_ mq i ff_h
b[p cha fi m n nb _ cl ] f_ [ l ]ih nio lm [h ^ nb _ l_g [ ch ch a ]_ ffm ^i hi n mn[ ch + Pb_ ]_ ffm
i` nb _ _h^i* [h ^ j _ l cn_h ^ ch _og [h^ nb _ j [ l[ n_h i h b[p_ ch ] l_ [m_^ ch hog \_l
ni a _ nb _ l q cnb fcn n f_ ^ c` `_ l_h nc[ n_ ^ n_h^ih ]_ffm + Pb_ h_q fs `i lg _^ ]_ ffm [h^
\ fii^ p_mm_ fm [ l_ chp[^ cha nb _ nl[ h mj f[ h n `lig q cnbio n+

Eh nb _ j lir cg [ f mnog j i` nb _ n_h^i =]bcffcm) nb ch ) h [e _^ ]icfm i` h_q fs
`i lg _^ h_lp _ `c\ l_ m ][h \_ m__h +

Eh nb _ mo no l_ ) nb _ ehi nm i` \i nb nb _ n_h ^ ih nb l_ [ ^ m [h^ ][ nao n) bi f^ `clg +
C l[ho f[ ncih ncm mo _ b [ m ^_p_ fij_^ [ lioh^ nb _ m nc n] b ][h [ f i` nb _ n_h^ih nb l_[^
mo no l_ %B ca + .& [h ^ lioh^ nb _ ][ nao n m ncn]b _ m ) lioh^ *]_ ff ch `cfnl[ nci h +

Pq_fp_ ni nq _h ns ^[s m [ ` n_ l [o ni*) bigi* i l b _ n_ li nl[ h mj f[ h n[ nci h i` n_ h *
^ih) `o h ] nci h i` nb _ i j _ l[ n_^ fcg\ b [ m l_]ip_l_^ + Pb_ h_q fs `i lg _^ ncm mo _ mo l *
li oh^ cha nb _ nl [ h mj f[ h n ]ih mcm nm i` ` ch _ ]i ff[a_hiom `c\ l_m lohh cha fi h a cno ^ ch [ f*
fs [h ^ \_ nq __h nb _g nb _ l_ [ l_ hog _liom h_q fs `i lg _^ ]_ ffm i` [ `c\ li\ f[mn
]b [ l[ ] n_ l + D _l_) nii) h [e_^ ) ` ch _ [rih ]s fch^ _lm [ l_ chp[^ cha nb _ l_a _h _ l[ n_ ^
ncmmo_+

Pb_ ]i ff[a _hio m `c\ l_ m i` nb _ h_q fs `i lg _^ ncmmo _ [ lioh^ [h^ [o nia_hiom
n_h^ih a l[ ` n [ l_ ^ cm nlc\ o n_^ ko cn_ l_ao f[ lfs 8 ch nb _ ch n_ lm ncn c[ f mj []_ m ]_ ffm q cnb
_ fi ha [ n_^ `c\ l_ m j l_^ig ch[ n_ + Kh nb _ nq _ f`nb ^[s) `ch_) hih *g s_ fch [ n_^ h_lp_
`c\ l_ m g [e_ nb _ cl [j j _ [ l[h ] _ + Pb_ m nlo ] no l_ i` [h [o nia_hiom n_h^ih a l[ ` n cm
\ _ n n_ l j l_ m_ lp _^ nb [ h nb [ n i` bigi* il b _ n_ li a _hio m a l[ `nm + Pb_ f[ n n_ l [ l_
big ia_h ct_^ [h ^ `l[ag _h n_^ [h^ [ l_ ch nb _ j li ]_ mm i` \_cha [\mil\_^ +

J _lp_ `c\ l_ m chp[^_ nb _ l_a _ h _ l[ n_ ^ ncm mo _ .1 ni .2 ^[sm [ ` n_ l bigi* il
b _ n_ li nl[h mj f[ h n[ nci h +

Pb_ n_h^ih nb l_ [ ^ m \_]ig _ `f[s _^ [h^ nb _ cl ]_ ffm ^ cm ch n_a l[ n_ + Pb_ q [ffm
i` nb _ m nc n] b ][h [ f [ l_ fch _^ q cnb l_a _h _ l[ n_ ^ ncmmo _ i` [ n_h^ chio m ]b [ l[ ] n_ l
%B ca + /&+ Pb_ ][ na o n nb l_ [ ^ cm mq i ff_h [h^ `l[ag _h n_^ [h^ [ lioh^ cn a l[ho f[ nci h
ncm mo _ b [ m `i lg _^ %Bca+ 0&+

Biol ni mcr q __em [ ` n_ l ij_l[ ncih ) nb _ a l_ [ n_ l j [ l n i` [ bigi* il b_n_li *
nl[ h mj f[ h n b [ m oh^_laih_ ^ cmmi fo ncih + Pb_ h_q fs `i lg _^ n_h^ih ncmmo _ cm lc]b
ch ]_ ffm i` [ `c\ li\ f[m n ] b [ l[ ] n_ l mbiq cha g cni nc] [h^ [g cni nc] ^cpcmcih [h^
fs cha \_ nq __h fiha cno^ ch [ ffs lo hh cha ]i ff[a_hiom `c\l_m+ Pb_ l_ a _h _ l[ n_ ^ m nlo ] *
no l_ cm lc]b fs mojj fc_^ q cnb p_mm_ fm i` ][j cff[ ls ) [ l n_ l ci f[ l [h^ p _ho f[ l nsj_+
J og _liom h _lp _ `c\ l_ m `i lg [ h_ nq i le [h ^ _h^ \i nb ch nb _ ]i ff[a_hiom `c\ l_m
[h ^ nb _ ]_ ffm i` nb _ n_h^ih %Bca + 1&+ Eh nb _ l_a _h _ l[ n_ ^ ncmmo _ nb _ h_lp_ `c\ l_m
n[ e _ cl l_ a o f[ l [h ^ oh^o f[ n_^ ]iolm_m+

.1.



Pb_ mnog j _h^ m i` nb _ m_p _ l_^ n_h^ih ) nii) [ l_ j _ lp [^ _^ \s sioha n_h^ ch io m
ncm mo _ [h ^ nb _ \i l^ _ l \ _ nq __h nb _ m nog jm [h ^ nb _ l_ a _ h _ l[ n_ ^ m nlo ] no l_ ][h
hi fih a _ l \_ ^ cmnchao cmb_^ +

Eh nb _ ]ih nli fm ) c+_+ [ ` n_ l [ o ni nl[ h mj f[ h n[ nci h ) ]i ff[a _hio m \oh^ f_ m i` nb _
l_ a _ h _ l[ n_ ^ m nlo ] no l_ lo h ch g i l_ l_ a o f[ l ^ cl_ ] nci h m [h ^ nb _ n_ h ^ i h ]_ ffm fs cha
ch nb _ ch n_ l m n c n c[ f mj [ ]_ m b[p_ [ g il_ g [ no l_ [j j _ [ l[h ] _ +

>inb nb _ n_h ^ ih `c\ l_ [h ^ ][ na o n nb l_ [ ^ m b[p_ \__h [\mil\_^ + Uioha n_ h *
^ chiom ncm mo _ b [ m ^_p_ fij_^ [ fi ha nb _ _h ncl_ n_h ^ ih `c\ l_ nb l_ [ ^ \o n nb _ ncm mo _

Bca+ .+ P_h ^[sm [ `n_ l b _ n_ li nl[h mj f[h n[ ncih i` n_h^ih 7 C l[hof[ncih ncmmo_ b[m ^_p_fij_^
lioh^ nb_ bigia_hct_^ n_h^ih nb l_[^ + %O n[ ch_^ q cnb b[_g [nirsfch*_imch ) g [ahc`c_^

6- T+&

Bca+ /+ Pq_hns ^[sm [ `n_ l big inl[hmj f[h n[ ncih i` n_h^ih 7 Pb_ n_h^ih nb l_[^ cm `f[s_^
[h^ pic^ i` ]_ffm+ =lioh^ cn ncmmo_ i` [ n_h^ chiom ]b [l[] n_ l b[m ^_p_fij_^+ %O n[ ch_^ q cnb

b[_g [nirsfch*_imch) g [ahc`c_^ 6-T+&

.1/



`cffch a nb _ m nc n] b ] [h [ fm i` nb _ [\mi l\_^ ][ nao n mo no l_ m ^ c``_ lm `lig nb_ [^ d[ ] _h n
l_a _ h _ l[ n_ ^ m nlo ] no l_ \s cnm ]_ ffm \_cha f_ mm g [no l_ +

Pqi ni nb l_ _ g ih nb m [ ` n_ l [oni*) bigi* il b _ n_ li nl[ h mj f[ h n[ nci h [ ]ih *
nchoiom [h ^ g i\cf_ n_h^ih b [m `i lg _^ %B ca + 2&) [h ^ nb _ ^ _ `_] n b [m \__h `cff_ ^
q cnb sioha n_h^ ch io m ncmmo_ + Pb_ ]i ff[a_hiom `c\ l_ m `i lg \oh^ f_ m i` nb _ ` clm n
[h ^ m_]ih^ i l^ _ l [ h ^ \_ nq __h nb _g nb _ l_ [ l_ l_a o f[ lfs ^ cm nlc\o n_^ n_h^ih ]_ ffm
q cnb li ^ *mb [j _^ ho]f_ c+ Eh g imn ][m_m i` bigi* il b _ n_ li nl[ h mj f[ h n[ nci h nb _
a l[ ` nm b [p_ \__h l_j f[ ] _^ \s l_a _h _ l[ n_ ^ n_h^ chio m ncmmo_+ = l_[m i` [] _ ffo f[ l

Bca+ 0+ Pq_hns ^[sm [ `n_ l [o ni nl[h mj f[h n[ ncih i` n_h^ih7 Pb_ ][nao n nb l_[^ cm mqiff_h
[h^ `l[ag _hn_^ [h^ [lioh^ cn a l[ho f[ ncih ncmmo_ b[m ^_p_fij_^+ % O n[ch_^ q cnb b[_g[ni*

rsfch*_imch) g [ahc`c_^ 6-T+&

Bca+ 1+ N_a_h_l[n_^ h_lp_ `c\l_m ]ih n[] n nb_ h_qfs `ilg_^ n_h^ih ]_ffm [h^ ]iff[a_hiom
`c\l_m 3 q __em [ `n_ l big inl[hmj f[h n[ ncih i` n_h^ih+ %Eg jl_ah[n_^ \s nb_ g_nbi^ i`

>cfmbipmes [h^ Climm ]ioh n_lmn[ ch_^ q cnb b[_g[nirsfch*_imch) g [ahc`c_^ /1-T+&
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ncm mo _ ][h j [ l nc] o f[ l fs \_ `i oh^ [ ` n_ l [ o ni nl[ h mj f[ h n[ n ci h [h ^ nb _ ncm mo _ l _ *
j f[ ] ch a nb _ [o ni nl[ h mj f[ h n cm m fca b nfs g il_ g [ no l_ nb [ h nb [ n ch j f[ ]_ i` bigi*
il b _ n_ li nl[ h mj f[ h nm + Eh [ f f nb _ m_ ns j _ m i` n_ h i j f[ m ns nb _ l_ a _ h _ l[ n_ ^ m nlo ] no l_ m
mbiq p[lcio m m n[ a _ m i` g [ no l cns 8 ]i ff[a _hio m `c\ l_ m lo h h ch a j [ l[ ff_ f q cnb g [ no l_
n_h ^ ih ]_ ffm fs cha \ _ nq __h nb _g [ fn_ lh [ n_ q cnb f_ mm g [ no l_ [ l_ [ m mbiq cha
[\ oh^ [h n ]_ ff _ f_g _h nm [h ^ q cnbio n m nl c] nfs j [ l[ ff_ f ]i ff[a _hio m `c\ l_m +

= n nb [ n ncg _ nb _ hog \_l i` \ fii^ p_mm_ fm b [ m ^ cg ch cmb_^ ch nb _ l_a _ h _ l[ n_ ^
m nlo ] no l_ m i` [ ff ns j _ m i` n_h i j f[ m ns 7 N _a_h_ l[ n_^ ) l c]b fs j li fc`_ l[ n_ ^ h _lp _ `c\ l_ m
`i lg \i nb \oh^ f_ m i` nch s h _ lp _ nlo h e m [h ^ h_ nq i le m + Pb_ h _lp _ `c\ l_ m q cnb
mcg j f_ il ]ig j fc][ n_^ ) _h ][j mo f[ n_ ^ _h^ cha m [ l_ l_a o f[ lfs ^ cm nlc\ o n_^ [ fiha nb _
]i ff[a _hio m `c\ l_m ) j [ l nc] o f[ l fs ch nb _ _h^i* [h ^ j _lcn_h^ ch _og +

H [n_l) `io l ni nq _ fp_ g ih nb m [ ` n_ l ij_ l[ ncih ) `o l nb _ l ^ c` `_ l_h nc[ nci h i` nb _
l_ a _ h _ l[ n_ ^ n_h^ih n[ e _ m j f[]_ + =n nb cm m n[a _ nb _ l_ cm hi ^ c``_ l_h ]_ \ _ nq __h
[oni*) bigi* i l b _ n_ li nl[ h mj f[ h nm + Pb_ n_ h^ ch io m ncm mo _ ` cffch a nb _ ^ _ `_ ] n ^ c``_ lm
`lig g [ no l_ n_h ^ ih ih fs \s nb _ [\ m_h]_ i` nb _ m cfp _ ls fo m nl_ [h ^ nb _ p[lcio m
mb [j _m [h ^ mct_m i` c nm n_ h ^ih ]_ ffm %B ca + 3&+

Pbom) q cnb nb _ _g j fisg _h n i` big i* i l b _ n_ li a _hio m n_ h ^ i h a l[ ` nm m ni l_^
ch IA@= mi fo nci h `i l nb _ \ lc^a cha i` [ ^ _ `_ ] n ch [ n_ h ^ i h à ch nb _ m[g _ q[s
[m ch o mch a [ o ni nl[ h mj f[ h nm à nb _ ]ih ncho cns i` nb _ i la [h q [m l_ ]i h m nlo ] n_ ^
[h ^ ch nb cm q [s `oh ] nci h i` nb _ fcg\ q [m l_m ni l_^ + Pb_h ) o h ^ _ l nb _ ch `fo _h ]_
i` `oh] ncih ) `o l nb _ l ^ c` `_ l_h nc[ nci h i` nb _ l_ a _ h _ l[ n_ ^ n_ h^ ch io m m nlo ] no l_
n[ e _ m j f[]_ +

O ch]_ .63.) bigi* [h ^ b _ n_ li a _hio m n_h ^ ih a l[ ` nm m ni l_^ ch IA@= mi fo ncih
b[p_ \__h o m_^ ch nb _ b i mj cn[ fm i` nb _ P\cfcmc O ] c_h nc` c] N _m_[ l]b Eh m ncno n_ i`
P l[og [ni fias [h^ K lnbij[_^ c]m `i l n_h i ^ _m cm [h ^ nb _ h [ lliq ch a i` nb _ n l [ h m *
p_lm_ p [o fn i` nb _ `ii n % ch `ii n ^ _`i lg cnc_m i` p[lcio m ns j _m [h ^ i lca ch & ) nb _
l_ ] i h m nlo ] nci h i` nb _ fca [g _h nio m [ j j [ l[ no m i` nb _ eh__ di ch n) nb _ j [ n_ ff[ [h ^
nb _ `f_ri l [h ^ _r n_h mi l n_ h ^ ih m i` nb _ q lcm n [ h ^ `cha _ lm + %= ni n[ f i` /6 ][m_m+&

Pb_ a l[ ` nm q _l_ m ni l_^ `lig .3 ^[sm ni .5 g ih nbm+
?b_]e*oj i` f[ n_ l_ mo fnm %oj ni 0 s _[ lm & mbiq _^ l_ ]i h m nlo ] nci h i` nb _ i la [h

[h ^ l_ m ni l[ nci h i` cnm `o h ] nci h _r]_j n ch `io l ][m_m i` n_ h i j f[ m ns i` `ch a _ l
`f_ri l n_ h ^ ih m ^o_ ni [] ] l_ nci h i` nb _ nl [ h mj f[ h n q cnb nb _ ip_lfs cha me ch + Eh
nb _ m_ ][m_m `oh] ncih b[m h i n cg jlip_^ [ n [ff+

O o no l_ g [ n_ l c[ f g [^_ i` bigi* [h ^ b _ n_ li a _hio m n_ h ^ ih m m ni l_^ ch IA@=
mi fo ncih q [m [ fmi o m_^ ch iol ^ _j [ l ng _h n `i l nb _ mo no l_ i` me ch ) mo\]o n[h_iom
`[ m] c[ [h ^ g om] f_ %.- ][ m_ m&+ =ff q ioh^m b _ [ f_ ^ \s ` clm n ch n_ h nci h [ ` n_ l `cp_
ni mcr ^[sm+ = `ch _ m] [ l ^_p_ fij_^ q b c]b [ ` n_ l n_ h ^[sm q [m k o cn_ ch^ cm]_ lh c\ f_ +

Kh nb _ \[mcm i` _rj _ lcg _h n[ f [h ^ ] fch c] [ f _rj_ lc_h]_ ) q _ [mmog _ nb [ n q cnb
n_h i j f[ m ns o mcha bigi* il b _ n_ li a _hio m n_h^ih a l[ ` nm m ni l_^ ch IA@= mi fo ncih
[ m q _ff [ m [o ni nl[h mj f[ h nm ) ]i h ncho cns i` nb _ n_h ^ ih m [h ^ `oh ] nci h i` nb _ fcg\
][h \_ l_m ni l_^ +

?ig j[l[ncp_ _p[ fo [ ncih i` nb _ l_ mo fnm i` b_ n_li *) bigi* %m ni l_^ ch I_^[
mi fo ncih & [h ^ [o ni * %`l_ mb & nl[ h mj f[ h n[ n ci h i` n_h ^ ih a l[ ` nm mbiq _^ nb [ n nb _
l_ j [ l[ ncp _ j li ]_ mm_m j li ]__^ ch nb _ m[g _ g [hh _ l ch [ ff nb _ m_ ns j _ m i` n_ h i *
j f[ m ns + Pb_ nl[ h mj f[ h nm oh^_lai ^ cm ch n_a l[ nci h [h ^ [\mi lj ncih ) [h ^ [ l_ l_j f[ ] _^

+..



\s l_a _h _ l[ n_^ n_h^ih ncmmo_ qbc]b cm \inb g iljbi fia c][ffs [h^ `oh]ncih[ffs
i` `o ff p[fo_+ Pb_m_ j li]_mm_m m n[ l n ch nb_ `clm n ^[sm [ ` n_ l nl[h mj f[h n[ nci h [h^
[l_ _ mm_h nc[ ffs ]ih]fo^_^ \s nb_ m_]ih^ il nb cl^ gihnb + P l[hm`i lg [ncih i` nb_
l_a _h _ l[ n_ ^ n_h^ih ) biq_p_l) ]ih ncho_m _p_h [ ` n_ l ih_ s_[l+

= `n_l [o ni nl[h mj f[ h n[ nci h nb_ m nlo ] no l_ i` nb _ a l[ `n cm j l_m_ lp_^ `i l [ fiha_l
j _lci^ [h^ nb _ ncmmo_ l_j f[] ch a cn f[ n_ l) mbiq m [ g il_ ^ cm nch ] n ^_a l__ i` g [ no lcns
_ [ l fc_ l nb [h [ ` n_ l bigi* il b _ n_ li nl[h mj f[h n[ nci h +

Bca+ 2+ Pbl__ gihnbm [`n_l b_n_li nl[hmj f[h n[ ncih i` n_h^ih7 = ]ihnchoiom [h^ gi\cf_
n_h^i =]bcffcm b[m ^_p_fij_^+

Bca+ 3+ Pq_fp_ gihnbm [`n_l biginl[hmjf[hn[ncih i` n_h^ih7 Pb_ l_a_h_l[n_^ n_h^chiom
ncmmo_ cm lc]b ch p[lciom ]_ff _f_g_hnm+ %O n[ch_^ qcnb b[_g[nirsfch*_imch)

g[ahc`c_^ 6-T+&
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Pb_ mio l]_ i` l_a _ h _ l[ nci h [ l_ nb _ ][g\cog ]_ ffm i` nb _ _h^i* [h ^ j _ l c*
n_ h ^ ch _og [h^ nb _ j [ l[ n_h i h [m q _ff [m fcn n f_ ^ c` `_ l_h nc[ n_ ^ n_h^ih ]_ ffm %`c\ li *
\ f[ m nm & ch nb _ mnog j _h^ m i` nb _ m_p_l_^ n_h^ih +

Eh nb _ p_ls ` clm n ^[sm [ ` n_ l i j _ l[ nci h mcah m i` l_a _ h _ l[ nci h ][h \_ ^ _ n_] n_^
ch nb _ h _lp _ _ f_g _h nm m n[ l n ch a ch nb _ j lir cg [ f n_h ^ ih mnog j [h^ nb _h ]_ mj l_ [ ^ *
cha ip_l nb _ _h ncl_ l_ a _ h _ l[ n_ ^ j [ l n+ = `n_l b _ n_ li * il b ig i nl[ h mj f[h n[ nci h i`
n_h^ih ) l_ a _ h _ l[ nci h i` h _ lp _ _ f_g _h nm cm q _ff ^ _p_ fij_^ \s nb _ ` c` n_ _ h nb ^[s)
[ ` n_ l [o ni nl[ h mj f[ h n[ nci h [ fl_ [^ s \s nb _ nq _ f` nb ^[s+

Eh [ ff nb _ m_ ns j _ m i` n_ h i j f[ m ns nb _ l_ cm [ ^ _ `ch cn_ ] i ll_ f[ nci h \ _ nq __h nb _
`i lg [ nci h i` nb _ l_ a _ h _ l[ n_ ^ m nlo ] no l_ [h ^ cnm ch h _ lp [ nci h + Eh nb _ ` cl m n nq i il
nb l_ _ g ih nb m [ ` n_ l nl[ h mj f[ h n[ nci h ) nb _ h _lp _ _ f_g _h nm l_ mj i h ^ ni nb _ [\ oh^ [h n
l_a _ h _ l[ nci h i` n_ h^ ch io m ncm mo _ \s g [mmcp_ j li fc`_ l[ nci h + >s nb _ nb cl^ g ih nb
]ig jimcncih [h ^ ch^ cp c^o[ f ^ c` `_ l_h nc[ nci h i` h _lp _ _ f_g _h nm [ l_ ) ih nb _ qbif_)
]ig j f_ n_^ [ m m_ _h \s nb _ cl l_ a o f[ l ^ cm nlc\ o nci h [h ^ ]ig j fc] [ n_^ m nlo ] no l_
%g s_ fch ct [ nci h i` h _lp _ `c\ l_m) `i lg [ nci h i` h _lp _ \oh^ f_ m [h ^ nlo h e m ) ]ig jf_r
[h ^ _h ] [j mo f[ n_ ^ _h^ cham) _ n] +& + @ c``_ l_h nc[ nci h i` h _lp _ _ f_g _h nm j l_] _^ _m nb [ n
i` nb _ m nlig [ %]i ff[a _hio m `c\ l_ m [h ^ n_h ^ ih ]_ ffm & [h ^ j lig i n_ m `o l nb _ l
g [ no l[ nci h i` nb _ n_ h^ ch io m ncmmo_ +

Fo^acha \s cnm g i ljbi fia c][ f ] b [ l[ ] n_ l cm nc] m ) ch h _ lp [ nci h i` nb _ l_ a _ h _ l[ n*
_^ n_h ^ ih cm g [ no l_ [h ^ ns j c] [ f [ ` n_ l nb _ nl [ h mj f[ h n[ n ci h i` b _ n_ li * i l big i*
a_hio m n_ h ^ i h a l[ ` nm m ni l_^ ch IA@= mi fo ncih [m q _ff [m i` `l_ mb [o nia_hio m
a l[ ` nm ) q b c]b m__g m [ l_ fc[\ f_ j lii ` i` nb _ n_h^ ch io m h [ no l_ i` nb _ l_a _h _ l[ n_ ^
m nlo ] no l_ ch [ f f nb _ m_ ns j _ m i` n_ h ij f[ m ns +

? ig j[lcmih i` nb _ l_[ ] ncp _ ]b[ha_m [h ^ nb _ ]b [ l[ ] n_ l i` l_a _ h _ l[ nci h n[ e *
ch a j f[ ]_ ch n_ h^ ch io m ncm mo _ [ ` n_ l o m cha ][ na o n il n_ h ^ i h nb l_ [ ^ m ni l_^ ch IA@=
mi fo nci h [ m mo no l_ g [ n_ lc[ f) mbiq _^ nb [ n n_ h ^ ih nb l_ [ ^ cm mo j _ lci l ni ][ nao n+
En ][h [ fmi \_ o m_^ `i l mo no lch a me ch ) `[ m] c[ i l g om] f_ 8 c n cm [ `clg ) \ ci fia c][ f
[h ^ _[m cfs j li ]o l[\ f_ mo no l_ g [ n_ lc[ f) ^i_m hi n ][om_ g o]b cl l c n[ n ci h ch nb _
n_ h ^ i h [h ^ nb _ l_\s mfiq cha ^iqh nb _ `i lg [ nci h i` g [ no l_ n_h^ ch io m ncm mo _ ch
nb _ l_ a _ h _ l[ n_ ^ j [ l n [ m ][h \_ m_ _h ih o mch a ][ nao n+ P _h^ih nb l_ [ ^ m m ni l_^
ch IA@= mi fo ncih [ l_ [\mi l\_^ q cnb ch `io l ni mcr q __em+

= h[fsmcm i` nb _ l_ mo fnm i` nb _ ] fch c] [ f g [ n_ l c[ f b [ m mbiq h nb [ n I_^[ m ni l_^
b _ n_ li a _hio m n_ h ^ ih m ][h \_ o m_^ ch nb _ l_ j [ cl i` `ii n ^ _`i lg cnc_m i` p[lcio m
ns j _ m [h ^ ilca ch ) `i l n_h i ^ _m cm [h ^ h [ lliq ch a i` nb _ nl[h mp _ lm_ p[o fn) `i l
j f[ m nc] l_ ]i h m nlo ] nci h i` nb _ fca [g _h nog j [ n_ ff[ _ [h^ nb _ fca [g _h nm i` nb _
e h _ _ di ch n [h ^ `i l n_ h i j f[ m ns i` nb _ _r n_h mi l n_h^ih m i` nb _ q lcm n [h ^ `cha_lm +

O QII=NU

Kh nb_ \[mcm i` nb _ `ch ^ ch a m K` \i nb _rj _ lcg _h n[ f %.60 nl c[ fm & [h ^ ] fch c] [ f
%/6 ][m_m& i\ m_ lp[ ncih m i` nb _ nl [ h mj f[ h n[ nci h i` bigi* [h^ b _ n_ li a _hio m n_ h *
^ih a l[ ` nm m ni l_^ ch [ 2-" IA@= mi fo ncih ) nb _ [o nb i l ]ig _m ni nb _ ]ih]fomcih
nb [ n [ n_h^ih ^_`_] n nb o m \ lc^a_^ cm _p_h no [ ffs ` cff_ ^ q cnb [ l_ a _ h _ l[ n_ ^ m nlo ] *
no l_ i` ]ig j f_ n_ n_h^ ch io m ]b [ l[] n_ l ) q b c]b cm \i lh_ ion \s nb _ `[ ] n nb [ n [ ns j c] *
[ f [h ^ g [ no l_ h_lpiom ms mn_g b[m ^_p_ fij_^ ch cn+
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Pb_ [o nb i l cm ]ihp ch]_^ nb [ n [ o ni nl[ h mj f[ h nm i` n_h^ih ][h \_ l_j f[ ]_^ \s
bigi* i l b _ n_ li a _hio m n_h^ih m ni l_^ ch IA@= mi fo ncih _p_h ch j [ nc_h nm ) `i l
n_hi^ _m cm [h^ h [ lliq ch a i` nb _ nl[h mp _ lm_ p[o fn ch `ii n ^ _`i lg cnc_m i` p[lciom
ns j _ m [h ^ i lca ch [ m q _ff [m `i l nb _ j f[ m nc] l_]i h m nlo ] nci h i` nb _ fca [g _h niom
[j j [ l[ no m i` nb _ eh__ di ch n) nb _ j [ n_ ff[ [h^ nb _ _r n_h mi l n_h^ih m i` nb _ `cha_lm+

Pb_ [o nb i l [ fmi moaa_mnm nb _ om_ i` bigi* [h^ b_ n_ li a _hio m n_h^ih nb l_ [ ^
[m mo no l_ g [ n_ l c[ f `i l n_h^ih ) g om]f_ ) `[ m] c[ [h ^ _p_h mech +

N w O QIw

LfUbgd`UbhUh]cb XYg hYbXcbg \cac' Yh \shsfc[êbYg WcbgYfjsg XUbg E=<9
gc`ih]cb

I+ R+ I m b p c ^ i \ [ ^ t _

N_jim[hn mol f_m ^ihhy_m _rjylcg _hn[f_m %.60 _rjylcg _hnm& [chmc ko_ ]fch cko_m
%/6 ][m& nio]b[h n f[ nl[h mj f[h n[ nci h ^_m n_h^ihm bigi _n bynyliaûh_m ]ihm_lpym ^[hm
IA@= mifo ncih x 2-") .ã[o n_o l _h `[ cn ^_m ]ih]fomcihm n_ ff_m ko_ f_ ^y`[ cn ^o n_h^ih
[chmc ]igjfyny j_o n û nl_ yp_hno_ff_g _hn lyj[ly j[l oh_ mnlo]no l_ lyayhyl[ ncp_ [o ]b[*
l[] nû l_ n_h^ch_or ^ih n f[ jl_op_ _mn f_ `[ cn ^_ P[jj[lcncih ^o msmnyg_ h_lp_or g|l
nsjcko_+

Hã[o n_o l mio nc_h n .$[pcm ko_ f_m [o ni nl[h mj f[h nm n_h^ch_or j_op_hn y nl_ l_g jf[]ym
j[l bigi io) jiol ]ig\f_l) j[l by ny li nl[h mj f[h n ]ihm_lpy ch IA@= mifoncih gyg_ ^[hm
f[ ]fchcko_) ^[hm ^_m ][m ^_ n_hi^ymc_) ^_ l_g jf[]_g _hn ^[hm f_m ^y`ilg cnym ^_m nsj_m
^cp_lm ^_m jc_^m _n ^_m ilca ch_m ^_ nio n_ miln_) mc \ c_h ko_ ^[hm f[ l_]ihmnlo]ncih ^_m
[jj[l_ cfm fca[g _hn_or ^o a_hio) ^_ f[ j[ n_ ff_ _n ^_m n_h^ihm ^_m _r n_hm_olm ^_m ^icanm+

Hã[o n_o l jlijim_ ^_ gyg_ .ã_gjfic_ ^_m n_h^ihm bigi _n bynyliaûh_m [chmc ]ih*
m_lpym _h n[ h n ko_ g [n_lc_ f ^_m mo nno l_m jiol f_m loj nol_m ^_m n_h^ihm) ^_m gom]f_m)
^_m `[m]c_m _n) `ch[f_g _hn) ^_ f[ j_[o+

V Q O = I I A J B = O O Q J C

LfUbgd`UbhUh]cb jcb \cac' ibX \YhYfc[YbYb KY\bYb& X]Y ]b Y]bYf @cb][`cgib[
_cbgYfj]Yfh kifXYb

I+ S+ I m ] b q c ^ i \ [ ^ m _

=o` Cloh^ m_ ch_l _rj_lcg _hn_ff_h %.60 R_lmo]b_& oh^ efch cm]b_h A l`[bloha_h %/6
>_i\[]bnoha_h& g cn ^_l K \_lnl[aoha pih ch 2-" ca_l Dihcafimoha eihm_lp c_ln_h bigi*
oh^ b_n_lia_h_h O_bh_h eiggn ^_l R_l`[mm_l to ^_g O]bfomm) ^[mm cg O_bh_h^_`_en
_ch giljbifiacm]b oh^ `ohe ncih_ff piffq _lnca_m O_bh_hl_a_h_l[ n a_\cf^_n q cl^) qi`ol
[o]b ^c_ =hq_m_hb_cn pih b c_ l nsjcm]b_h l_ c`_h J_lp_h_h^ila[h_h mjlc]b n+

@_l R _l`[mm_l b [ fn _m `o l giafc]b) ^[m O_bh_h[o ni nl[hmj f[h n[ n ^ol]b bigi* oh^
b_n_lia_h_ O_bh_h to _lm_nt_h) ^c_ [h ^_l Gfchce ch _ch_l Dihcafimoha eihm_lp c_ln q ol*
^_h) qi mc_ \_c Bomm^_`ilg cn[n_h p_lm]bc_^_h_h Q lmjloham oh^ Cl[^_m tol P_hi^_m_
oh^ tol B_mncaoha ^_l Mo_lqif\oha ^_m Bomm_m ^c_h_h) _\_hmi qc_ tol j f[mncm]b_h
N_eihmnloencih ^_m >[h^[jj[l[n_m ^_m Ghc_a_f_hem) ^_m Ojlohaa_f_hem miqc_ ^_l Ar*
n_hmi l_h pih D[h^ oh^ Bcha_lh+

Vog R_lh[b_h pih O_bh_h) Iome_ch) B[mtc_h oh^ D[on m]b f[a n ^_l R _l`[mm_l ch
Dihcafimoha eihm_lp c_ln_ bigi* oh^ b_n_lia_h_ O_bh_h`[^_h [cm J [bng [n_lc[ f pil+
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J = K M E = F

DU hfUbgd`UbhUh]cb XY` \cac' m XY` hYbXub \YhYfc[sbYc WcgYfjUXc
Yb ibU gc`ih]cb E=<9
I+ R+ I m b p c ^ i \ [ ^ t _

Pig[h^i ]igi \[m_ fim b[ff[taim _h [g\[m im_lp[]cih_m _rj_lcg _h n[ f_m %.60 _r*
j_lcg _hnim& s ]fch c]im %/6 ][mim& ^_ f[m nl[h mj f[h n[] cih _m ^_f bigi* s ^_f n_h^{h
b_n_liayh_i) ]igi ch d_ lni m ]ihm_lp[^im _h oh[ mi fo nci h IA@= [f 2-") _f [o ni l ff_a[
[ f[ ]ih]fomcih ^_ ko_ _f ^_n_] ni n_h^chimi [m l_]ihmnlo c^i _m _p_hno[ fg _hn_ l_ff_h[^i
jil oh[ _mnlo ] no l[ l_a_h_l[^[ ^_ ]igjf_n_ ] [ lx] n_ l n_h^chimi) fi ]o[f `o_ ^_gimnl[^i
jil _f b_]bi ^_ ko_ _h _ ff[ m_ ^_mm[lli ffi oh ncj c]i s g[^oli mcmn_g [ h_lpcimi+

Af [o nil _mnx ]ihp_h]c^i ^_ ko_ f[ [o ni nl[h mj f[h n[] c{h ^_f n_h^{h jo_^_ m_l
l__g jf[t[^[ jil oh bigi* i oh n_h^{h b_n_liayh_i ]ihm_lp[^i _h oh[ mi fo ncih IA@=
jl_]cm[g _hn_ _h fim j[]c_h n_m) j[l[ f[ n_hi^_mcm s _f _mnl_]b[g f_h ni ^_ f[ \{p_^[
nl[h mp_ lm[ f _h f[m ^_ni lg []cih_m ^_f jc_ ^_ p[lcim ncjim s \lfa_h_m) n[h ni ]igi j[l[
f[m l_]ihmnlo]]cih_m j fxm nc][m ^_f [j[ l[ ni fca[g _hnimi ^_ f[ [ lnc] o f[ nci h ^_ f[ li^cff[ )
^_ f[ l{ no f[ s ^_f n_h^{h _rn_hmil ^_ fim ^_^im+

Af [o nil n[g \cyh moac_l_ _f omi ^_f bigi* s ^_f b_n_liayh_i n_h^{h _h `ilg [ ^_
bcfi) ]igi g [n_lc[ f ^_ mo no l[ j[l[ n_h^ih_m) g|m]ofim) `[m] c[m _ ch]fomcp_ j[l[ f[ jc_f+

%@l+ I+ Imbpc^i\[^t_&7 of+ G [fchch[) 2.) JEEPK) P\cfcmc) QOON

Fcig bcig dYfaYhhcbg X~UbbcbWYf

f[ ^[n_ ^o ?ihal_m =hho_f ^_ f[ Oi]cyny Bl[ha[cm_ ^_ ?bclolac_ L f[mncko_ _n N_*
]ihmnlo]ncp_7 ?ihal_m =hho_f à L[lcm) R_h^l_^c /0 _ n O[g_^c /1 O_jn_g\l_ .633+ Ood_n7
L [l[fsmc_ `[]c[f_+

Oi]cyny Bl[ha[cm_ ^_ ?bclolac_ L f[mncko_ _ n N_]ihmnlo]ncp_ 64 \cm) lo_ dio``lis à
L[lcm .4_) B l[h]_+ O_]ly n[ cl_ Cyhyl[f7 @i]n_ol N+ Iiofs+
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9; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | ' ,& + 3 0 0

=f\_ln O]bq_cnt_l Dimjcn[f) H[g\[lyhy %C[\ih&

G:K=JN9LAGFK GF L@= LJ=9LE=FL G> :MJFK
AF L@= LJGHA;K

F+ O A @ H ç ô A G

Pbcm cm [ l_ j i l n ih nb _ nl_ [ ng _h n i` \o lhm [ n nb _ = f\_ln O ]bq _cnt_ l D imj cn[ f
Eh H[g \[lyhy+ >olhm [ l_ nl_ [ n_ ^ ch nb _ @ _j[lng _h n i` L f[mnc] Oola_ls ih mo la c][ f
j l ch ] cj f_ m \s nb _ a _h _ l[ ffs []]_j n_^ g _nbi^m i` fi][ f [h^ a _h _ l[ f nl_ [ ng _h n+

= fnbioab nb _ l_ cm hi ^_p_ fij_^ ch^omnls ) nb _ ch ] c^ _h]_ i` \o lh m cm bcab+
Pq _h ns *m_p_h j [ n c_ h nm q _l_ nl_ [ n_ ^ ih ih_ s_[l+ Hce_ _fm_q b_l_ ) ^ig _mnc] [] ] c*
^ _h nm j l_^ig ch[ n_^ + Pb_s q _l_ ][om_^ \s \icfcha q [n_ l) \icfcha icf i l nb _
`f[g _m i` [h ij_h `cl_ + >olhm `lig fca b n_^ ni l]b _ m [h ^ e ch^ fcha m il ^ cl_] n
\ o lh ch a ch nl c\ [ f ^ [h ]_m ][h [fmi \_ ch ] fo^_^ [g iha ^ig _mnc] ch do lc_m+ L _nli f
[h ^ [f]ibi f [ l_ m nc f f ih fs l[ l_ ][om_m i` \olhm+

P b_l_ [ l_ ] _ l n[ ch ^ c``_ l_h ]_m ch nb _ ] fch c][ f j c] no l_ ) nb _ ]iolm_ i` nb_
^ cm_[m_ [h ^ ch nb _ nl_ [ ng _h n) ch nb _ nlij c]m+

Pb_ m[g _ hir[_ [h^ nb _ m[g _ _rjimol_ ^i hi n jli^o]_) [ j c] no l_ c^ _h nc] [ f
q cnb nb [ n ch nb _ Aolij_[h + Pb_ ch do ls cm g c f ^ _ l + Pb_ ][om_ ][h \_ `ioh^ ch
ch ] l_ [ m_^ me ch j _ lmj cl[ nci h ch nb _ ^[gj nli j c] [ f ] fcg [n_ [h^ ch nb_ ]i[ lm_ l
h [ no l_ i` nb _ me ch ]ip_l+ Pb_ j_ij f_ q _[ l ihfs [ g chcg og i` ch `f[g g [ni ls
] fi nb ch a [h^ [ l_ _rjim_^ ni ch n_h m_ mi f[ l l[^ c[ nci h [h^ nb _ ch `fo _h]_ i` nb _
_hp clihg _h n+ L [ nc_h nm ]ig_ f[ n_ `i l nl_ [ ng _h n) o mo[ ffs [ ` n_ l /1 biolm) \on [fmi
[ ` n_ l nb _ f[j m_ i` [ q __e ) ^ _j_h^ cha ih nb _ ^ cm n[h ]_ nb_s b[p_ ni nl[p_ f+ P b o m
_ p _ l s \ o l h c m [ ^ g c n n _ ^ [ m c h ` _ ] n _ ^ +

Pb_ i\m_ lp[ ncih nb [ n = `lc][hm âb _ [ fä `[ l \ _ nn_ l nb [h A o lij_[hm cm a _h_ l[ ffs
p[fc^ + Pbcm cm ]ih^ cncih _^ \s h [ no l[ f m_ f_] ncih [h^ nb_ ]ih nchoiom ^_p_ fijg _h n i`
j l_p_h ncp _ g _]b[h cmg m i` [ ff nsj_m+ Pb_ nl_g _h^io m _hp clihg _h n[ f ^ [ha_ lm
ih fs j_lg cn nb _ ` cnn_ m n i la [h cmg m ni molpcp_+

S_ [^b _ l_ ni nb _ Ap[hãm m]b_g _ ch nb _ a _h _ l[ f nl_ [ ng _h n i` \o lh m ^ cm_[m_
[h^ mbi]e ) \o n g i^c`c_^ ch pc_q i` nb_ bog c^ cns [h^ n_g j _ l[ no l_ \s .h*
] l _ [ m c h a g _ n [ \ i f c ] q [ n _ l l _ k o c l _ g _ h n m \ s 2 - - n i . - - - gf +
B fo c^ \[ f[h ]_ cm ]b _]e_^ [h^ ]i ll_] n_^ \s nb _ b[_g [ ni ] lcn) `i ffiq cha oj l_h [ f
`o h ] nci h [h^ \s nb _ \ fii^ j c] no l_ +

P b _ i j _ h g _ n b i ^ i ` n l _ [ n g _ h n ] [ h h i n \ _ o m _ ^ + Pbcm cm j [ l nfs
\ _][om_ i` nb _ fiq f_p_f i` bsa c_h_ i` nb_ j [ nc_h nm ) \on g [ch fs ih []]ioh n i`
nb _ b cab ^ [ha _ l i` `o l nb _ l ]ih n[g ch[ ncih \s g c]lii la[h cmg m) j [ l[ m cn_ m [h^
chm_] nm + En cm ch n_ l_ m nch a nb [ n q_ ^i hi n m__ m nl_j ni ]i ]][ f [h^ mn[jbs fi ]i]][ f
ch `_ ] nci h [ n [ ff+ Diq_p_l) [\oh^ [h n g cr_^ ch `_] nci h ^_p_ fijm oh^_ l nb _ \[h^[a_
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q cnb [ j l_^ig ch [h ]_ i` L m _ o ^ i g i h [ m [ _ l o a c h i m [ + Kol j li ]_^o l_
ch nl_ [ ng _h n cm [m `i ffiq m7 nb _ q ioh^ cm q [mb_^ q cnb mi[j 8 [ ff ^ cln) \ o ff[ _ [h^
fiim_ _j cnb _ fcog l_g ip_^ [h^ nb _ q ioh^ ^lc_^ + En cm nb _h q [mb_^ q cnb m[ fch _
mi fo ncih [h ^ 0" \i l[] c] q [ n_ l [h ^ ^ lc_^ [a[ ch + Pb_ P o f f _ a l [ m o m_^ cm hi n
nii a l_[ ms [h ^ cm j f[ ]_^ mi nb [ n cn q _ff ip _ lf[j m nb _ q ioh^ _^a_m+ = f[s _ l i`
a[ot_ g i cm n_h _^ q cnb g cf^ ^ cm ch `_ ] n[ h n %\ i l[] c] q [n_ l) lcp [hi f& cm j f[ ]_^ ip_l
nb cm + ? i nnih qiif cm h i n o m_^ [ n [ ff+ L li n_] ncp _ \i l[] c] jiq ^_l cm mj l ch e f_ ^ ch
nb _ h_r n f[s _ l + Pbcm j li^o ]_m [h [] c^ l_ [ ] nci h ih ^ cmmi fp cha [h ^ `i lg m nb _ g [ch
\ [ ll c_ l ni jsi]s[h_o m ch `_] ncih + = \[h^ [a _ g [^_ oj i` ihfs [ `_q f[s _ lm i`
a[ot_ cm [\ mi lj ncp _ [h ^ [cls +

Pb_ mo j _ l` c] c[ f f[ s _ lm i` nb _ \ [h^ [a _ [ l_ ]b[ha_^ q b_h h _]_mm[ ls + P l_ [ n*
g _h n cm [j j fc_^ ip_l nb _ no ff_ a l[m ) q b c]b cm f_ ` n ch mcno [h^ nb _ q ioh^ nb _h
l_\ [h^ [a _^ [m \_`il_+

Pb_ b _ [ f c h a i ` m _ ] i h ^ ^ _ a l _ _ % m o j _ l ` c ] c [ f [ h ^ ^ _ _ j &
\ o l h m cm ]ig j f_ n_ nq i ni `iol ^[s m _ [ l fc_ l nb [ h oh^ _ l A o lij_[h ]ih^ cncihm+
Pb_ l_ f[ ncp _ ^o l[ nci h i` b _[ fch a ch ^ _j _h^ _h ]_ ih nb _ j [ l n i` nb _ \i^s ch *
pifp_^ cm) ch a _h _ l[ f) j l_m_ lp_^ +

@__j m_]ih^ ^_a l__ \o lh m b[p_ [ \ _ nn_ l ]b[h]_ i` l[j c^ mjih n[h _io m _jc*
nb _ fct [ nci h + Pbcm cm g [ ch fs ih []]ioh n i` nb _ [h [ nig c][ f [h ^ \ ci fia c][ f j li *
j _ l nc_ m i` \ f[]e me ch + E n cm [jj lir cg [ n_ fs nq c]_ [ m â nb c] e ä [ m q b cn_ me ch )
[ ] ]i l^ ch a ni lioab g _[mo l_g _h n i` `o ff* nb c]e h _mm me ch a l[ ` nm n[ e _h `lig ^ c` `_ l *
_h n [ l_[m + Pb_ a l_ [ n_ m n ^ c` `_ l_h ]_ cm ch nb _ mi f_ i` nb _ `iin) nb _ f_ [ m n ch nb _
j[ fg m i` nb _ b[h^ + Eh nb _ f[ n n_ l nb _ nb c] e h _ m m i` nb _ me ch cm ] fim_ ni nb [ n i` nb _
n_h ^ _^ A o lij_[h b [h^ + Ar[]n ]ig j[l[ ncp _ g _[mo l_g _h nm i` nb _ f[s _ lm i` nb _
_j c^_lg cm [h ^ ^_lg cm q iof^ \_ p_ls ch n_ l_ m nch a +

B lig nb _ a _h _ l[ f [j j _ [ l[h ] _ [h ^ `lig nb _ `[] n nb [ n ch d_ ] nci h h __^ f_ m a_ n
\ _h n [h ^ mo no l_ m h __^ f_ m \ l_[e ih j _h _ nl[ nch a nb _ ]i lc[ f f[s_l) q _ [mmog _
nb [ n cn cm nb cm f[ s _ l q b c]b cm h i n ih fs g il_ pi fog chiom \o n [ fmi i` ^ c``_ l_h n
n_r no l_ [h ^ jimmc\ fs i` ^ c` `_ l_h n b cm ni ]b _g c][ f m nlo ] no l_ + Pbcm cm [ fmi \i lh _ ion
\s nb _ a l_ [ n ^ c``c]o fns [h ^ mig _ncg _m _p_h cg jimmc\ cfcns i` ch ` cfn l[ nch a fi][ f
[h [ _ m nb _ nc] + Pb_ l_k o cl_g _h n nb [ n nb _ me ch mbio f^ b[p_ [ âj_[o ^_ i l[h a _ä
[ j j _ [ l[h ] _ q b_h ]i ff_] nch a ^ _ lg i *_j cnb _ fc[ f a l[ ` nm ^i_m hi n _p_h b[p_ ni \_
`o f`cff_^ + Pb_ ^o]nm i` nb _ m_\[]_iom [h^ mq _[ n a f[h^ m loh mi ^__j nb [ n mo `*
` c] c_h n [ l_ [ fq [s m f_ `n `i l l[j c^ [h ^ ]ig j f_ n_ mj ih n[h _io m _j cnb _ fct[ ncih +

Kh nb _ i nb _ l b[h^ ) nb _ ^ _ g [ l ] [ n c i h [ h ^ m _ j [ l [ n c i h i ` h _ *
] l i n c ] n c m m o _ m ] _ l n[ ch fs n[ e _ m [ fcn n f_ fiha_ l oh f_ mm nls j m ch cm om_^ + Pb_
[p_ l[a_ ncg _ cm .5à// ^[sm+ >on _p_h b_l_ ) E b[p_ g il_ nb [h ih]_ \__h mo l *
j l cm_^ \s oh_rj _] n_^ _j cnb _ fct [ nci h n[ e ch a j f[]_ [ ` n_ l h _] l_] nig s ch nb _ mbi ln
ncg _ nb _ m cn_ q [m \_cha j l_j [ l_ ^ `i l nl[ h mj f[ h n[ nci h +

Pb_ h_q fs _j cnb _ fct_^ [ l_ [ m [ n ` clm n b[p_ [ fca b n_ l mb [^ _ i` j cag _h n[ nci h )
\o n ch nb _ ]io lm_ i` /à0 ^[sm nb _s []ko cl_ nb _ ]i fio l i` nb _ oh^[g [a_^ mo l *
lioh^ cha me ch + = `n_l m_p _ l[ f g il_ ^[s m nb _s ^_p_fij ^ [ le bsj _ lj cag _h n[ nci h
q cnb bsj _ le _ l[ ni m cm + Pb_ _r]_mmcp_ â ip _ lmbii ncha ä) j li n_] ncp _ l_[ ] nci h cm j _ l *
b [j m nb _ ][o m_ i` nb _ b s j _ l nli j b c] m] [ lm [m q _ff [m i` nb _ ^ __j _ l ]i fio l [h^
b sj _ le _ l[ ni m cm + P lo_ e_fi c^m) biq _p_l) ih fs ^_p_ fij q b_l_ b _[ fch a cm [ m mi ] c[ n_^
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q cnb j _ lm cm n_ h n ch `_] nci h il _r]_mmcp_ j l_mmo l_ il n_h mcih + >on nb_s ^i hi n i]]ol
g il_ i `n_h nb [ h _ fm_q b_ l_ ch nb _ Silf^+

P l o _ e _ f i c ^ m [ l_ ]_ l n[ ch fs h i n mi ]iggih [m b[m \__h [mmog _^ + Pb_
j _ij f_ i` C[\ih [ l_ m nc f f mo j _ lm ncnci o m [h^ mo\ d_] n nb _ cl \i^ c_m ni g [hs [h^
p[ lci o m l cno [ f ch do lc_ m + Pb_ l_mo fnch a ]ih^ cncih cm ]ih m c^ _ l_^ [m â`[ li ä) c+_+ [ ^ i lh *
g _h n+ Pb_ me ch cm ]on) \ o lh _^ [h^ ][o n_ lct _^ [ n ^ c` `_ l_h n mcn_m ) ch ] fo^ cha mcn_m
i` j l_^ _ f_] nci h ) g [e cha cha_h cio m j [ nn_ lh m ) mig _ncg _m ch l_ [ ffs aii^ n[ m n_ + >on
e _ fi c^ m ih fs ^_p_fij ch [ h_a fca c\ f_ j _ l] _h n[a _ i` ][m_m+

Pb_ p_ls aii^ l_ mo fnm i\ n[ ch_^ ch nb _ nl_ [ ng _h n i` ]b lih c] ) nlij c][ f) j b [a _ *
^_h c] ) j [ l[ m cnc] ) no\_ l]o fio m [h ^ f_j li nc] o f] _ l[ nci h m q cnb .-" mcfp_l h cnl[ n_
f_^ om l_ ] _h nfs ni _p_h [ nn_g j nch a ni nl _ [ n \o lhm \s nb _ ij_h g _nbi^ + Pb_
q ioh^ [ l_ [ cm j l_j [ l_^ ) p_ls ][ l_ `o ffs ^ lc_^ [h ^ a[ot_ mi[e_^ ch m cfp _l h cnl[ n_
mi fo nci h [j j fc_^ `i l ih_ g chon_+ Pbcm cm [ ffiq _^ ni ^ls [h^ nb _ j li ]_^o l_
l_j _[ n_^ + L f[mg [ iitcha omo[ ffs m nij m ko cn_ j lig j nfs + = `cfg ) ] lo mn il _ m]b[ l
`i lg m ih nb _ q ioh^ mo l`[]_ ) []]i l^ cha ni nb _ ^_j nb + Pbcm nb _ h l_g [ ch m o h *
ch `_ ] n_ ^ oj ni b _[ fch a il ni nb _ ^ _g [l][ nci h i` h_] li mcm + B fc_m [h ^ ch m_ ] nm [pic^
nb cm [ l_[ + Pb_ g _nbi^ l_m_g \ f_m â n[ h h ch a ä [h ^ [jj _[ lm ni \_ g il_ _``_] ncp_ ch
j l_p _h nch a ch `_] ncih + Pb_ l_ mo fnm mi `[ l i\ n[ ch_^ [l_ p_ls j lig cmcha `i l nli j c] [ f
l_a cihm+

O QII=NU

Pb_ [o nb i l mogg [lct_^ i\m_lp[ ncihm g [^_ [ n nb _ @ _j[ lng _h n i` L f[mnc]
O o la _ ls [ n nb _ = f\_ln O ]bq _cnt_ l D imj cn[ f ch H[g \[lyhy) ch nl_ [ nch a /4 j [ nc_h nm
q cnb \o lh m ^o lcha ih_ s_[ l oh^ _ l ]ih^ cncih m ch nli j c] [ f = `lc][+

N w O QIw
DYg Yldsf]YbWYg UjYW `Y hfU]hYaYbh XYg Vfb`ifYg XUbg `Yg fY[]cbg hfcd]WU`Yg

F+ O _ ^ f x ö _ e

Hã[o n_ol hiom j lym_h n_ f_m _rjylc_h]_m ^o m_lpc]_ ^_ ]bclolac_ jf[mncko_ ^_ PDijc*
n[ f = f\_ln O]bq_cnt_l x H[g\[lyhy [p_] f_ nl[ cn_g _h n ^_m /4 \lo fym micahym ^[hm f[
jylci^_ úoh_ [hhy_) miom f_m ]ih^cncihm ^_ L=`lcko_ yko[nilc[f_+

V Q O = I I A J B = O O Q J C

=fZU\fib[Yb a]h XYf :Y\UbX`ib[ jcb NYfVfYbbib[Yb ]b XYb LfcdYb
F+ O _ ^ f x ö _ e

@_l =onil `[mmn ^c_ A l`[bloha_h ^_l j f[mncm]b*]b clola cm]b_h =\n_cfoha ^_m =f\_ln
O]bq_cnt_l G l[he_hb[om_m ch H[g\[lyhy tom[gg_h) ^c_ \_f ^_l >_b[h^foha pih /4
L[nc_h n_h g cn R _l\l_hhoha_h a_qihh_h qol^_h8 ^c_m_ L[nc_h n_h qol^_h cg R_lf[o`
_ch_m F[bl_m oh n_ l ^_h \_mih^_l_h >_^chaoha_h çko[nilc[f*= `lce[m \_b[h^_fn+

N A O Q I A J

Dcg WcbcW]a]Ybhcg gcVfY Y` hfUhUa]Ybhc XY `Ug eiYaUXifUg Yb Y` hfud]Wc
^( K Y X ` r å Y _

Af [o nil ]igj_h^c[ fim ]ihi]cg c_hnim ^_f @_j[ln[g _hni ^_ ?cloaz[ L fxmnc][ ^_f
Dimjcn[f ^_ O]bq_cnt_l _h H[g\[lyhy) mi\l_ _f nl[ n[g c_h ni ^_ /4 ko_g[^im) nl[ n[^im
^o l[h n_ _f j_lci^i ^_ . [†i) _h f[m ]ih^c]cih_m ^_f = `lc][ A]o[nilc[f+

%@l+ F+ O _^ fxö_e&7 @i]nil = f\_ln O]bq_cnt_l Dimjcn[f) H[g\[lyhy) C[\ih

.2.



9 ; L 9 ; @ A J M J ? A 9 = H D 9 K L A ; 9 = | ' ,& + 3 0 0

9 F F G M F ; = E = F L K

= J J K Q J ? E J C P D A @ = P A O
i` nb_

LYbh\ ;cb[fYgg cZ h\Y HUb'HUW]Z]W Kif[]WU` 9ggcW]Uh]cb
L [ l n E à O_jn_g\_l /-à/5) .633

ch Dihifofo) D[q[cc
'

KYWcbX EcV]`Y =XiWUh]cbU` KYa]bUf
L [ l n E E à O_jn_g\_l /5àK]ni\_l .-) .633

ch F[j[h [h^ Diha Giha
'

L [ l n E E E à O_jn_g\_l /5àJip_g\_l .) .633
ch F[j[h) Diha Giha) Pb_ Lbcfcjjch_m) Pb[cff[h^) Eh^c[) O cha[jil_)

=omnl[fc[ [h^ J_q V_[f[h^

Pb_ >i[l^ i` P lomn__m i` nb_ L[h*L[]c`c] Oolac][f = mmi]c[ncih [hhioh]_m nb_ ^[n_m
i` nb _ P_hnb ?ihal_mm ch Dihifofo [h^ nb_ O_]ih^ Ii\cf_ A^o][ncih[f O_g ch[lm qbc]b
nl[p_ fm ni ]ioh nlc_m \il^_lcha nb_ L[]c`c] \[mch+

L [ln E) nb_ Dihifofo jilncih i` nb_ ?ihal_mm) q cff ]ihp_h_ [ n nb _ L lch]_mm G[cof[hc
Din_f ih O_jn_g\_l /-) .633) [h^ ]ihncho_ nblioab O_jn_g\_l /5+

L [ln EE [h^ EEE q cff ^_j[ ln D[q[cc ih O_jn_g\_l /5 [h^ nl[p_ f ni F[j[h [h^ Diha
Giha q cnb L[ln EE l_ no lh cha ni O[h Bl[h]cm]i ih K]ni\_l .-) ch ncg _ `i l nb_ ij_hcha
i` nb _ =g_lc][h ?iff_a_ i` Oola_ihm) [h^ L[ln EEE ]ihncho cha ih ni nb_ Lbcfcjjch_m)
Pb[cf[h^) Eh^c[) Ocha[jil_) = omnl[fc[ [h^ J_q V_[f[h^) l_ no lh cha ni D[q[cc ih Jip_g*
\_l .) .633+

Pb_ P_hnb ?ihal_mm i``_lm [h _rn_hmcp_ m] c_h nc`c] jlial[g jl_m_h n_^ \s gil_ nb[h
12- f_[^ cha mola_ihm `lig nb_ Qhcn_^ O n[n_m [h^ // i nb_l ]iohnlc_m ch ./ ^ c``_ l_h n
mj_]c[ fnc_m7 ?ifih [h^ =hil_]n[f Oola_ls) C_h_l[f Oola_ls) J_olimola_ls) K\mn_nlc]m [h^
Csh[_]ifias) Kjbnb[fgifias) K nif[lshaifias) K lnbij[_^c]m) L f[mnc] Oola_ls) Pbil[]c]*
?[l^cip[m]of[l Oola_ls) Qlifias) =h[_mnb_mcifias [h^ N[^cifias+ =ff jbsmc]c[hm [h^
mola_ihm [l_ chp cn_^ ni [nn_h^ nb_m_ g__ncham+

Eh nb cm mj[]_ [a_) ^ cm_[m_m [l_ hi fiha_l ]ih`ch_^ ni a_ial[jbc][f \ioh^[lc_m [h^
cn b[m \_]ig_ _mm_h nc[ f `il nb _ g_^c][f jli`_mmcih _p_lsqb_l_) ni mb[l_ cnm m]c_hnc`c]
ehiq f_^a_ [h^ _``ilnm + Pb_l_`il_) L[h*L[]c`c] q cnb cnm Ii\cf_ O_g ch[lm) cm _rj[h^cha
cnm []ncp cnc_m ch n_[]b cha ) _^o][ncih [h^ ^cmm_g ch[ncih i` ehiq f_^a_ ni ^i]nilm fcpcha
ch nb_ L[]c`c] lcg ]iohnlc_m qbi [l_ oh[\f_ ni j [lnc] cj [ n_ ch nb _ Dihifofo jilncih i`
nb_ O]c_hnc`c] ?ihal_mm_m) ch _r]b[ha_ `i l `o lnb _l _^o][ncih [h^ me cff ch nb _ ^ cm_[m_m
ohcko_ ni nb_ L[]c`c] [l_[m + Pb_ L[h*L[]c`c] Oolac][f = mmi]c[ncih \_fc_p_m) nb lioab nb _
p_bc]f_ il g_^cog i` g _^c]ch_ [h^ mola_ls ) nb [ n iol a l_[ n_mn ]ih nlc\o ncih ni j_[]_
[h^ b[lg ihs [giha [ff g_h i` [ ff h[ ncihm ][h \_ l_[fct_^+

Bil `o lnb _l ch`ilg [ncih ) j f_[m_ q lcn_ 7 L[h*L[]c`c] Oolac][f = mmi]c[ncih) Niig /03)
= f_r[h^_l Uioha >ocf^cha) Dihifofo) D[q[cc 635.0+
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@_n[cf_^ ch`ilg[ncih
qcff \_ `olhcmb_^ \s l_*
no lh g[cf \s nb_ mif_
_ r j i n _ l 7

?DEN=J= EJOPNQIAJPO *
PDA >AOP =OOEOP=JPO
KB OLA?E=HEOPO

?DEN=J= PN=@A I=NG *
PDA I=NG KB DECD
OP=J@=N@A f ^ ^ t ]
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;nYW\cg`cjU_]U ]bj]hYg mci hc j]g]h \Yf kcf`X | ZUacig gdUg

?VA?DKOHKR=G
Pb_ gimn oj*ni*^[n_ g _nbi^m i` nl_ [ n*
g _hn \[m_^ _h fiha*mn[h^cha nl[^ cncih
_hmol_ [ff p cmcni lm ni ?t_]bimfip[e
mj[m _p_l \ _ nn_ l l_mo fnm i` nl_[ ng _h n+

G=NHKRU R=NU à \_h_`c]c[f ch ][m_m
i` ^ cm_[m_m i` nb_ ^ca_mncp_ nl[ ] n

I=NEçJOGw HçVJA à \_h_`c]c[f ch
][m_m i` e c^h_s nlio\ f_m [h^ ^ c*
m_[m_m i` nb_ o lch [ ls nl[] n

BN=JPEìGKRU HçVJA à \_h_`c]c[f ch
][m_m i` ash[_]ifiac][f ^ cm_[m_m
[h^ ^cm_[m_m i` nb_ b _[ ln

LEAì£=JU à \_h_`c]c[f ch ][m_m i`
lb_og [nc] ^ cm_[m_m [h^ jimn*nl[o *
g[nc] ]ih^cncihm

UbX Ubch\Yf .2 gdUg

Uio ][h i\n[ch ^_n[ cf_^ ch`ilg [ncih ih mj[m
nl_[ ng _h n ch ?t_]bimfip[ec[ `lig siol
Pl[p_f =a_hn il `lig

>=HJA=
NALNAOAJP=PEKJ KB ?VA?DKOHKR=G OL=O =J@ IEJAN=H OKQN?AO
L=°éïOGç .. LN=CQA .

cf h\Y fYdfYgYbhUh]cb c Z h\Y fYgdYWh]jY gdUg


