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<>= ?@ AB AC C D=

E>= F AGH IH JH K IH

L = K@ M D IH J J D JH K I A F AN N O A IP A

Q= KR H AP P H SH F AN ?H D I K

T = @ H U K M IH JH K I A F AN N K C P DP K DP P V DN A F A N C H C P AB DH I G K@ B DP H S K F A N N O A I P A

W>= H IP A@ S A IP H F D @ A DNH J J D@ A C V N C H C P AB DH I G K @ B DP H S K F AN N O A IP A

X>= S A@ H GH U D F AN N A B K F DNH P D O FH M AC P H K I A F AN N A C H I M K N A P H ? K N K MH A FH ?@ K U A FH B A IP H

Y>= H I FH SH F V D JH K I A F AN N A ?@ K U A F V @ A

Z>= DP P H SH P D O ? A@ N O DP P V D JH K I A F A N ?H D I K

<[ = @ A SH C H K I A F A N ?H D I K
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N O:de f ghi ji E Q>k hi l l d Lnm o gp q:r j F = N = E Qs gt s ui E[ < Q>k u = Z[ k hi uv r e f g fi g u N = < < d s i p fi E[ < Q>k u = < < Q k we r v r q:r h x:r k r u fe i < Y[ s gi e u g qd j j O r u fe d fd g u

v gs i e r q r j j:d j:r s s r q g hi uv r e p gi u r k j:r ?t o o j gh x r D l l g u gp fe dy gi u g q:r v i ui d w we i v d e r t u w gd ui q g g u zi e l d f gy y d y gi ur q:r j j r we i h r q t e r wr e jd

we r p r u fd y gi u r q g gp fd uy r k q g h x gd e d y gi u g r p r s ud jd y gi u g k h x r wr e l r f fd jd hi l w g j:dy gi u r {| }~ | � q r g li q t j g hi u d t fr u f g h d y gi ur e r d j gy y d fd hi u g j p gp fr l d

wt o o j ghi wr e jd s r p f gi ur q:r j j O g q:r u f g f � q gs g fd j r � C ?H F � q g h g f fd q g u g r q g l we r p r k j:d h t g zd p r q g d v v gi � z gp p d fd d q d we g j r E[ < T =

��] � `�� �� �� � ��

D g z g u g q r j we r p r u fr w gd ui p g g u fr u q:r wr e �

! 4

 

U D@ P D F OH F A IP H P D O AN AP P @ K IH U D k g j qi h t l r u fi q� g q:r u f g f � l t u g fi q g r j:r l r u f g wr e j� g q:r u f g z g h d y gi u r z gp gh d q:r j f g fi jd e r e g jd p h gd fi p t p t w wi e fi

g u zi e l d f ghi qd j j:r d l l g u g p fe d y gi u g hi l t ud j g hi u jd we r v d j:r u fr z g ud j g f � q g q g li p fe d e r j� g q:r u f g f � d ud s e d z gh d q:r j p t i f g fi j:d e r�
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U D@ P D I D JH K I DN A F AH C A@ SH JH k g j qi h t l r u fi e g j:d p h gd fi p t p t w wi e fi g u zi e l d f g hi wr e hi up r u f ge r j� d h h r p pi wr e v gd fr j:r l d f gh d d g p r e v gy g r e i s d f g

q:d j j:r wt o o j g h x r d l l g u gp fe d y gi u g�

� 4 FH U� H D@ D JH K I A k j O:d f fi s gt e g q g hi hi u g j:� t d j:r t u we gv d fi d f fr p fd d j j:r wt o o j g h x:r d l l g u gp fe dy gi u g q:r fr e l g ud f g p fd f g k zd f f gi � t d j g f � h x:r d p p t li ui

e g j r v d uy d ur j j O:d l o g fi q g we i h r q g l r u fi d l l g u g p fe d f gv i �
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F K U V B A IP K DB B H IH C P @ DP H S K k i s u g e d w we r p r u fd y gi u r k hi l t u� t r zi e l d fd k q r j hi u fr ut fi q g d f f g k d u h x r g u fr e u g k q:r j j r wt o o j g h x r

d l l g u gp fe dy gi u gi k hi l t u� t r k t f g j gy y d f g d g z g u g q:r j j� d f f gv g f � d l l g u g p fe d f gv d�
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F K U V B A IP KH I G K@ B DP H U K k j:d e d w we r p r u fdy gi ur g u zi e l d f gh d q g d f f g k zd f f gi q:d f gs g t e g q gh d l r u fr e g j:r v d u f g�

� 4

 

F K U V B A IP K D I DN K MH U K � j:d e d w we r p r u fdy gi u r ui u g u zi e l d f g h d q g d f f g k zd f f gi qd f gs gt e g q gh d l r u fr e g j:r v d u f g�

- 4 A IP A k jd wt o o j gh d d l l g u gp fe dy gi u r h x:r e r q gs r r q d w we i v d g j we r p r u fr w gd ui q g g u zi e l d f gy y dy gi u r �

� 4

 

M AC P H K I A H I G K@ B DP H S D F AH F K U V B A IP H k j� g up gr l r q r j j:r d f f gv g f � z g ud j gy y d fr d j j:d e r s gp fe dy gi ur r p r s ud ft e d q g we i fi hi j ji k ui uh x� d j jd

h jd p p g z gh dy gi ur k i e s d u gy y dy gi u r k d p p r s ud y gi ur k e r wr e g l r u fi r hi up r e v d y gi ur q r g qi h t l r u f g d l l g u g p fe d f gv g zi e l d f g i d h � t gp g f g q:d j j r

d l l g u gp fe dy gi u g k ur j j� d l o g fi q r j p gp fr l d q g h jd p p g z g h dy gi ur q� d e h x gv gi d qi f fd fi k r z zr f ft d fr l r q gd u fr p gp fr l g g u zi e l d f gh g�
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H C P D I J D>k j O:d f fi s g t e g q ghi hi u g j� t d j r t u we gv d fi h x gr q r d j j:d wt o o j gh d d l l g u g p fe d y gi ur q g d v v gde r t u we i h r q g l r u fi d l l g u gp fe d f gv i �

� 4

 

?H D I K k g j w gd ui q g hi l w j:r fd g u zi e l d f gy y d y gi ur q r j j:r g p fd uy r k q gh x gde d y gi u g r e g h x gr p fr h x:r wi p pi ui r p p r e r g ui j fe d fr d j j� A IP A g u od p r d � t d u fi

we r v gp fi qd j hi l l d Lm o gp q:r j j� de f ghi ji E Q q:r j F = N = E Qs gt s ui E[ < Q u = Z[ k hi uv r e f g fi k hi u li q g z gh x r k g u N = < < d s i p fi E[ < Q u = < < Q�
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? KC P D AN AP P @ K IH U D U A@ P H GH U DP D k g j p gp fr l d q g hi l t u gh d y gi u r g u s e d qi q g d f fr p fd e r j O g uv gi r j O:d v v r ut fd hi u p r s ud q g t u l r p p d s s gi q g wi p fd

r j r f fe i u gh d r q g zi e u ge r e g h r v t fr i w wi u g o g j g d g fr e y g�
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?@ K U A FH B A IP K DB B H IH C P @ DP H S K k t ud p r � t r uy d q g d f f g r d f f gv g f � wi p fd g u r p p r e r qd t ud ?t o o j g h d D l l g u gp fe d y gi u r r z g ud j gy y d fd

d j j O:r l d ud y gi u r q g t u we i v v r q g l r u fi d l l g u gp fe d f gv i �



 4 C A M I DN D JH K I A k t u d f fi s g t e g q g hi hi u g j � t d j r t u we gv d fi wi e fd d hi ui p h r uy d q:r j j:r wt o o j gh x:r d l l g u gp fe dy gi u g q r fr e l g ud fr p g ft dy gi u g h x:r

wi p pi ui d v v gd e r i hi l t u� t r d v r e r e g j r v d uy d ur j j O d l o g fi q g t u we i h r q g l r u fi d l l g u g p fe d f gv i �

/ 4

 

C ?H F k g j p g p fr l d wt o o j g hi wr e j:d s r p f gi ur q r j j O g q:r u f g f � q gs g fd j r q:r g h g f fd q g u g r q r j j:r g l we r p r k l r q g d u fr g j � t d j r j:r wt o o j g h x:r d l l g u gp fe d y gi u g

wi fe d u ui hi u p r u f ge r j O:d h h r p pi g ue r fr d g we i we g p r e v gy g�

��] �_ � c �� � � c �� � � ` � `� � � ` �� `

N d p fe t f ft e d i e s d u gy y d f gv d q r j Ui l t ur q g B i u fr z gi e r Ui uh d � hi p � p fe t f ft e d fd �

D@ A D DB B H IH C P @ DP H S D

?i p = M gt e = ?e i z g ji we i zr p p gi ud j r C r e v gy g

F <m F L H p fe t f fi e r q ge r f f gv i d l l g u g p fe d f gv i D z zd e gs r ur e d j g k p r s e r fr e gd k ft e g p li k p h t i jd k h t j ft e d k p wi e f k pi h gd j g r d p p gp fr uy gd j g k

d j oi we r fi e gi k d ud s e d zr h d u g ud k fe g o t f g k h g l g fr e g =U <m U T H p fe t f fi e r D l l g u g p fe d f gv i F r li s e d z g h g k p fd fi h gv g j:r k r j r f fi e d j r k p fd f g p f g h g k we i fi hi j ji k h r u fe d j g ui k h d h h gd k

d j oi we r fi e gi =

D@ A D A U K I K B H U K G H I D I JH D@ H D

F <m F T H p fe t f fi e r F ge r f f gv i Ui u fd o g j r @ d s gi u r e gd k wr e pi ud j:r k r hi ui l d fi k hi u fd o g j g f � z g p h d j:r k z g p h d j g f � l g ui e r k s r p f gi ur

wi j gy y r d p p g h t e d f gv r k s e d q�t d fi e g r r q g j gy gd wi wi j:d e r =

D@ A D P A U IH U D � V G GH UH K V IH U K P A U IH U K B D I VP A IP H S K

F <m F T H p fe t f fi e r F ge r f f gv i P r h u g hi Ve od u g p f gh d k r q g j gy gd we gv d fd k j:d v i e g wt o o j gh g k p r e v gy g l d ut fr u f gv g =U <m U < H p fe t f fi e r P r h u g hi Ve od u g p f gh d k r q g j gy gd we gv d fd k j:d v i e g wt o o j gh g k p r e v gy g l d ut fr u f gv g =R <m R < K wr e d fi e r m Ap r h t fi e r Ui u q�t f fi e r l d h h x g ur i wr e d fe g h g k r j:r f fe gh g p fd k g qe d t j ghi k s gd e q g u g r e r k u r he i zi e i k

d f f gv g f � w j�t e g l r � S D U D I P A �

R <m R < Ap r h t fi e r m I r he i zi e i U g l g fr e gd j g k ur he i zi e i k hi u q�t f fi e r l d h h x g ur i wr e d fe gh g k r j r f fe gh gp fd k g qe d t j g hi k

s gd e q g u g r e r k d f f gv g f � w j�t e g l r =

�] �� � `� � � �� � `� ^� c � �

H j Ui l t ur q g B i u fr z gi e r Ui u h d k i j fe r d e r u q:r e r q gp wi u g o g j g p t j we i we gi p g fi g u fr e u r f g li q r j j g r zi e l t j:de g wr e jd we r p r u fd y gi u r q g gp fd uy r kq gh x gd e d y gi u g r p r s ud j:dy gi u g k qi ve � d uh x:r we i s e d l l de r r we i s r f fde r t ud hi l w j:r fd g u zi e l d f gy y dy gi ur q r j j:r we i h r q�t e r g u li qi qd hi u p r u f ge r jd

hi l w g jd y gi u r k jd we r p r u fd y gi u r k j:d s r p f gi ur r q g j li u g fi e d s s gi q:r j j:r p g us i j:r zd p g q ge r f fd l r u fr { | }~ | �=I r j q r f fd s j gi k j � O A u fr p g we r z gs s r q g he r d e r k g p f g ft ge r r q t f g j gy y d e r li q r j j g t f g j g d j j r gp fd uy r k q g h x gd e dy gi u g r p r s ud j:dy gi u gm



M j g p fr p p g p de d u ui p fe d fr s gh g wr e jd wt o o j g h d y gi ur d j j O g u fr e ui q g t ud w gd f fd zi e l d g u zi e l d f gh d h x r wr e l r f fd �d f fe d v r e pi d t fr u f gh dy gi u g � g j p r e v gy gi i u

j g u r wr e g j h g f fd q g ui � hi u fe g ot r u fr � D= ?>= r wr e e r q gs r e ur j O g fr e d j j O g u fr e ui q:r j j O A u fr =

M g � j O:d e f g hi ji < q:r j jd N = W ui v r l oe r E[ < E k u = < Z[ e r h d u fr   F gp wi p gy gi u g wr e jd we r v r uy gi ur r j:d e r we r p p gi ur q:r j j:d hi e e t y gi u r r q r j j� g j j:r s d j g f � ur j jd

wt o o j gh d d l l g u gp fe dy gi ur ¡ k xd we r v g p fi k d g hi l l g E Z r L [ k e gp wr f f gv d l r u fr j Oi o o j gs i wr e i s u g ?t o o j gh d D l l g u gp fe dy gi u r q ge r u q:r e r ui fi k

d f fe d v r e pi g j we i we gi p g fi ¢r o k j O g u q ge gy y i q g wi p fd r j:r f fe i u g h d h r e f g z gh d fd h t g g j h g f fd q g ui wi p p d e gv i js r e p g wr e fe d p l r f fr e r g p fd uy r r e gh r v r e r

g u zi e l d y gi u g h ge h d g we i v v r q g l r u f g r g we i h r q g l r u f g h x r ji e gs t de qd ui k ui uh x� j Oi o o j gs i q ge r u q:r e r d h h r p p g o g j g g ui s u g li l r u fi d s j g g u fr e r p p d f g kfe d l g fr p fe t l r u f g q g g q r u f g z gh dy gi u r g u zi e l d f gh d k j r g u zi e l dy gi u ge r jd f gv r d g we i h r q g l r u f g h x:r j ge gs t d e qd ui k gv g hi l we r p r � t r j j:r e r j:d f gv r d j ji p fd fi

q:r j j:d we i h r q�t e d k d ge r j:d f gv g fr l w g r d j ji p wr h g z g hi t z z gh gi hi l wr fr u fr g ui s u g p g us i j:d zd p r =

C t h h r p p gv d l r u fr k j O:d e f g hi ji L T q r j F = N s p = < Q l d e y i E[ < L k u = L Le r h d u fr  e gi e q g ui q:r j j:d q g p h g w j g ud e gs t d e q:d u fr s j gi o o j gs x g q g wt o o j gh g f � k fe d p wde r uy d r

q g z zt p gi ur q g g u zi e l d y gi u g q:d wd e fr q:r j j r wt o o j g h x r d l l g u gp fe d y gi u g ¡ x:d we r v g p fi j Oi o o j gs i wr e j r wt o o j g h x r d l l g u g p fe d y gi u g q g wt o o j g h de r g q:d f g

e r j:d f gv g d j j:r f g wi ji s gr q g we i h r q g l r u fi q g we i we g d hi l wr fr uy d k hi u ft f f g ge g zr e g l r u f g t f g j g wr e g j h g f fd q g ui r j O g l we r p d wr e wi fr e hi ui p h r e r g j

e r p wi u p d o g j:r q r j we i h r q g l r u fi k g fr e l g u g q g hi uh j t p gi u r r i s u g d j fe d g u zi e l d y gi ur t f g j r d ft fr jd e r j:d wi p gy gi ur s g t e g q g h d pi s s r f f gv d q:r j we gv d fi k u r j jd

zd f f gp wr h gr d j j O g u fr e ui q g   D l l g u g p fe d y gi ur P e d p wde r u fr ¡n£   D f f gv g f � r we i h r q g l r u f g ¡ r pi f fi f g fi j g �  P g wi ji s gd q g we i h r q g l r u fi ¡n£  B i u g fi e d s s gi

fr l w g we i h r q g l r u fd j g ¡£   F g h x gd e dy gi u g pi p f g ft f gv r r d h � t g p gy gi u g q O t z z gh gi q:r g q:d f g ¡ =

H j we r p r u fr w gd ui p g wi ur j Oi o gr f f gv i q g d z z gd u h d e r d j j:d s r p f gi u r fe d q gy gi ud j:r q r g we i h r q g l r u f g d l l g u g p fe d f gv g p t gp fd uy d q g wd e fr k d u h x:r t ud s r p f gi ur

hi l w j:r fd l r u fr g u zi e l d f gy y d fd = N r we i h r q�t e r qi ve d u ui r p p r e r d q:r s t d fr g u li qi q:d hi up r u f ge r wr e fd u fi g j hi l w j r fd l r u fi q:r j jd we i h r q t e d k

hi u p g q r e d fi h x r k g u od p r d j p t q q:r f fi d e f= L T q:r j F = N s p = L L � E[ < L k �s g � p fd fi g up r e g fi k p t   D l l g u gp fe dy gi u r P e d p wde r u fr ¡ k d j j:r v i h g pi we d g u q g h d fr p gd g j

fe d h h gd l r u fi q r j j O g p fd uy d hi u g u q gv g q t d y gi ur q r je r p wi up d o g j:r q r j we i h r q g l r u fi r p t i pi p f g ft fi r k i v r d w w j gh d o g j:r k j O g u q gh d y gi u r q:r g fr e l g u g r u fe i g

� t d j g g je g h x gr q r u fr x:d q ge g f fi d qi f fr ur e r t ud e gp wi p fd = =Ui u g j F = ?>= U>= B = E Qi f fi oe r E[ < Q � p fd fi d f ft d fi j� de f ghi ji W Q q r j Ui q gh r q:r j j O:d l l g u g p fe d y gi ur q gs g fd j:r k g u q gv g q t d u qi j:r e r s i j r q ge g zr e g l r u fi q r j ji

C ?H F k g j � t d j:r k g u d j fr e ud f gv d d j j� t f g j gy y i q:r j j:d h d e fd q g g q r u f g f � r j:r f fe i u gh d r q r j jd h de fd ud y gi ud j:r q:r g p r e v gy g k wr e l r f fr d s j g t fr u f g q g d h h r q r e r d g

p r e v gy g g ue r fr l r p p g d q gp wi p gy gi u r qd j j:d w t o o j gh d d l l g u g p fe d y gi ur =

¤�] _ � ¥ � � �� �� � � ` � ` � � � b � c� � c� � ¦ c� ` � `� b � b � `a c� � � �_ a c� � � � � `� � � ` � � `

N O A u fr q:r v r r z zr f ft d e r t ud e ghi s u gy gi ur q r j p g p fr l d g u zi e l d f gv i wr e v r e g z gh de r r q g u q gv g q t d e r j:r d y gi u g qd l r f fr e r g u d f fi g u li qi qd wi fr e

hi u p r u f ge r j:d s r p f gi ur g u zi e l d f g h d q:r j j:r we i h r q�t e r k l r q gd u fr j O t f g j gy y i q g t u p g p fr l d q g d h h r p pi hi u he r q:r uy gd j g h x r s d e d u f gp h d j O g q r u f g z gh d y gi u r

q:r j j O t fr u fr k g u d f fr p d q:r j j:d zd p r q g d v v gi q:r j p g p fr l d wt o o j g hi wr e jd s r p f gi ur q:r j j O g q r u f g f � q gs g fd j:r � C ?H F � = N O A u fr q:r v r d j fe r p � l r f fr e r g u d f fi ft f fr j:r

dy gi u g ur h r p p d e gr d z z g uh x� g j p gp fr l d q g d h h r p pi p g wi p p d p t h h r p p gv d l r u fr g u fr s e d e r hi u ji C ?H F =



D� t r p fi we i wi p g fi k j O A u fr k v g p fd j:d �

§  N r s s r @ r s gi ud j:r < < �[ Q  C v g j�t w wi e r s gi ud j r q r j j:d pi h gr f � q r j j O g u zi e l d y gi u r ¡�

§  N r s s r @ r s gi ud j:r Q � <[   Ii e l r wr e j O:d f ft d y gi u r q r j j:d q ge r f f gv d E[ [ W � < E L � U Ae r jd f gv d d g p r e v gy g u r j l r e h d fi g u fr e ui r d j fe r ui e l r wr e

j O:d q r s t d l r u fi d j j Oi e q g ud l r u fi hi l t u g fd e gi £ j r s s r hi l t u g fd e gd e r s gi ud j r E[ <[ ¨ ¡

§  N r s s r @ r s gi ud j:r < Y � < <  B gp t e r wr e j O:d f ft d y gi ur q r s j gi o gr f f gv g q g p r l w j g z g h d y gi ur q:r j p g p fr l d e r s gi u d j r ji h d j r�

§  N r s s r @ r s gi ud j r E < � < E  B g p t e r wr e d p p gh t e de r g j s i v r e ui fr e e g fi e gd j r q r j j r zt uy gi u g d l l g u gp fe d f gv r p r hi u qi g we g u h g w g q g p t p p g q gd e gr f � kq g z zr e r uy gd y gi u r r d q:r s t d fr y y d ¡�
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