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Z[ \]^ _ `a\bc^ d ef[g h^bi[`[j _eg^h k \]^ h^bi[`[j bhjei`\]_ `a \ehg \]^ le[l^m\ lhbaa
n \e o]`l] \]^ \bij^\ le[l^m\ p d ^he[ja q r]^ h^bi[^i oeica o `\] b lhbaa es ]tme\]^a^a
u v[e\ [^l^aabi`ht \]^ ab_ ^ ba n w k b[g l]eea^a b[ `[`\`bh ]tme\]^a`a x y u q z`[l^
\]^ h^bi[^i c[eo a [e\]`[j bdef\ p e\]^i \]b[ `\a j^[^ibh sei_ v\]b\ `\ `a sie_ \]^
lhbaa n w k \]`a `[ `\`bh ]tme\]^a`a o `hh [e\ h`c^ht d ^ b jeeg bmmie{ `_ b\`e[ \e n q |eo
\]^ h^bi[^i `a j`}^[ b[ `[a\b[l^ ~ sie_ \]^ ge_ b`[ es p q r]^ h^bi[^i ]ba [e le[\ieh
e}^i o]b\ `[a\b[l^ `a j`}^[ q r]^ h^bi[^i lbhlfhb\^a x v~ w b[g `a \]^[ \ehg p v~ w q r]^
h^bi[^i \]^[ fmgb\^a x q Z\ `a m eaa`d h^ \]b\ \]^ ab_ ^ `[a\b[l^ ~ lb[ d^ i^m ^b\^g k b[g
\]fa \]^ h^bi[^i _ bt ei _ bt [e\ ]b}^ bhi^bgt d ^^[ j`}^[ p v~ w q Z[ \]`a _eg^h k \]^
jebh es \]^ h^bi[^i `a \e _ bc^ \]^ s^o^a\ _ `a\bc^a meaa`dh^ q �^ abt \]b\ \]^ le[l^m\
lhbaa \]^ h^bi[`[j bhjei`\]_ ]ba _ `a\bc^ def[g � `s sei b[t le[l^m\ p y n \]^ \e\bh
[f_d^i es _ `a\bc^a _ bg^ dt \]^ h^bi[^i o `hh [^}^i ^{l^^g � q r]^ le[l^m\ lhbaa n `a
h^bi[bdh^ `[ \`_ ^ � � � � � `s \]^i^ ^{ `a\a b h^bi[`[j bhjei`\]_ � o `\] _ `a\bc^ d ef[g
� b[g if[a sei � \`_ ^ a\^ma bs\^i ^bl] ^{b_mh^ q
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r]^ ]bh} `[j bhjei`\]_ `a b[ e[h`[^ h^bi[`[j bhjei`\]_ \]b\ lb[ d^ fa^g \e h^bi[
b[t �[`\^ le[l^m\ lhbaa q r]^ h^bi[^i �a `[ `\`bh ]tm e\]^a`a le[a`a\a es b heecfm \bdh^
le[\b`[`[j bhh es \]^ le[l^m\a `[ \]^ le[l^m\ lhbaa � q re ^}bhfb\^ \]^ ]tme\]^a`a k \]^
h^bi[^i o `hh ^}bhfb\^ b[ `[a\b[l^ ~ e[ ^}^it le[l^m\ `[ \]^ he ecfm \bdh^ k b[g i^\fi[
\]^ _ b� ei`\t }e\^ q Zs x v~ w � p v~ w k \]^ h^bi[^i _ bc^a [e fmgb\^ \e x q Zs x v~ w �� p v~ w k
\]^ h^bi[^i fmgb\^a x dt i^_ e}`[j bhh le[l^m\a x� sie_ \]^ he ecfm \bdh^ afl] \]b\
x� v~ w �� p v~ w q
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�������  �85 A�� � � >31 28� 21� 3 2CA�� n � 3� 1 � AC<>�D 9 CD 85>3�� �A� � >� 3A� 1 ?84�=
� � hej v �n �w :

� ��� � � zfmmea^ \]^ h^bi[^i _ bc^a b _ `a\bc^ e[ ae_^ ^{b_mh^ ~ q r]^[ b\ h^ba\
]bhs es \]^ ]tme\]^a`a x� `[ \]^ he ecfm \bdh^ mi^g`l\^g `[leii^l\ht e[ ~ b[g o `hh d ^
^h`_ `[b\^g q Z[ e\]^i oeiga k \]^ [f_d^i es ]tme\]^a`a `[ \]^ heecfm \bdh^ bs\^i �
_`a\bc^a `a b\ _ea\ �� � ! q z`[l^ \]^ \bdh^ _fa\ ]b}^ b\ h^ba\ e[^ \bij^\ le[l^m\ k o^]b}^ \]b\ �� � ! " � ei k ^#f`}bh^[\htk � $ hej v �n �w

|e\^ \]b\ bh\]efj] \]^ % bh} `[j & hjei`\]_ ]ba b a_ bhh _ `a\bc^ d ef[g k \]^ a`'^ es \]^
\bdh^ `a `[ `\`bhht �n �q z`[l^ ^}^it ]tme\]^a`a _fa\ d ^ ^}bhfb\^g `[ \]^ �ia\ a\^m k \]^
if[[`[j \`_ ^ `a b\ h^ba\ �n �q

( �OP ) RN� NGUHNJG � RYJINHO�

�^ le[a`g^i b a`_mh^ bhjei`\]_ sei h^bi[`[j \]^ lhbaa es _e[e\e[^ g`a� f[l\`e[a q *t
_e[e\e[^ o^ _^b[ \]b\ \]^i^ bi^ [e ellfi^[l^a es [^jb\`}^ h`\^ibha `[ \]^ g`a� f[l\`e[ q
r]^ h^bi[`[j bhjei`\]_ �a `[ `\`bh ]tm e\]^a`a x `a b _e[e\e[^ g`a� f[l\`e[ le[\b`[`[j bhh
+ }bi`bdh^a q & s\^i j^\\`[j b[ `[a\b[l^ ~ b[g ^}bhfb\`[j x v~ w k `s x v~ w � p v~ w \]^
bhjei`\]_ _bc^a [e fmgb\^ \e x q Zs x v~ w � � o]`h^ p v~ w � , k \]^[ \]^ bhjei`\]_
i^_e}^a bhh }bi`bdh^a ~ - \]b\ o^i^ a^\ \e � `[ ~ q Z\ `a ^bat \e a^^ \]b\ [e[^ es \]^
~ - lb[ d ^ le[\b`[^g `[ \]^ \bij^\ g`a� f[l\`e[ ei ^ha^ p v~ w oefhg ]b}^ ^}bhfb\^g \e , q
r]fa \]^ bhjei`\]_ o `hh [^}^i i^l^`}^ b[ ^{b_mh^ afl] \]b\ x v~ w � , b[g p v~ w � �k
a`[l^ x o `hh [^}^i i^_e}^ b[t }bi`bdh^a sie_ x \]b\ bi^ `[ \]^ \bij^\ g`a� f[l\`e[ q

������� � .� 1 � >� 3A� 1 ?84�= 8/ 3� 1 1C>� >�A3>8� ACD 85>3�� >� + :

� ��� � � �^ ]b}^ bhi^bgt a]eo[ \]b\ \]^ bhjei`\]_ o `hh [^}^i mi^g`l\ x v~ w � , o]^[
p v~ w � �q �^ [^^g [eo \e a]eo \]b\ bs\^i ^bl] _ `a\bc^ \]^ bhjei`\]_ o `hh ^h`_ `[b\^
b\ h^ba\ e[^ }bi`bdh^ q r]`a `a ^bat \e a^^ a`[l^ `[ eig^i sei x \e mi^g`l\ � o]`h^ p
mi^g`l\a � e[ ~ k \]^i^ _fa\ d ^ ae_^ }bi`bdh^ `[ x [e\ `[ p \]b\ `a a^\ \e � f[g^i ~ q
z`[l^ \]^i^ bi^ + }bi`bdh^a `[ \]^ `[ `\`bh g `a� f[l\`e[ k \]^ bhjei`\]_ lb[ [^}^i _ bc^
_ei^ \]b[ + _ `a\bc^a q

& ah`j]\ht d ^\\^i d ef[g le_ ^a sie_ i^bh`' `[j \]b\ e[l^ bhh }bi`bdh^a [e\ `[ \]^ \bij^\
le[l^m\ ]b}^ d ^^[ i^_e}^g sie_ \]^ ]tme\]^a`a k \]^ ]tme\]^a`a o `hh d ^ ^{bl\ht \]^



�

\bij^\ le[l^m\ q Zs \]^ \bij^\ le[l^m\ le[\b`[a � }bi`bdh^a k \]^[ b\ _ ea\ + � � }bi`bdh^a
lb[ d^ i^_e}^g sie_ \]^ ]tme\]^a`a q z`[l^ ^}bhfb\`[j b[ +�}bi`bdh^ g`a� f[l\`e[ b[g
^h`_ `[b\`[j }bi`bdh^a lb[ d^ ge[^ `[ � v+ w \`_ ^ dt a`_ mht `[g`} `gfbhht ^{b_ `[`[j ^bl]}bi`bdh^ `[ \]^ g`a� f[l\`e[ k \]^ bhjei`\]_ if[a `[ \`_ ^ � v+ w q Z\ a]efhg d ^ [e\^g \]b\
sei \]^ lhbaa es _ e[e\e[^ g`a� f[l\`e[a k ba g^_e[a\ib\^g ^bih`^i k �n � � �� k b[g \]fa
b[ bhjei`\]_ \]b\ if[a `[ \`_ ^ � v+ w `a mi^\\t jeeg q
	 ���� � ������ �������� 
��� ������ � |eo le[a`g^i \]^ miedh^_ es
h^bi[`[j b le[l^m\ sie_ \]^ lhbaa es bhh g `a� f[l\`e[a e}^i [ }bi`bdh^a k `[ o]`l] ae_^
es \]^ }bi`bdh^a _ bt d ^ [^jb\^g q �e[a`g^i \]^ sehheo `[j \ib[asei_ b\`e[ � sei \]^
[^jb\`e[ es ^bl] }bi`bdh^ ~ - k li^b\^ b [^o }bi`bdh^ ~�	 - o]`l] `a `_ mh`l`\ht g^�[^g
dt ~ - dt abt`[j \]b\ `[ b[t `[a\b[l^ `[ o]`l] ~ - � �k ~�	 - � , k b[g } `ab�}^iab q& a sbi ba ^}bhfb\`[j \]^ ]tme\]^a`a je ^a k \i^b\ \]^a^ am ^l`bh }bi`bdh^a h`c^ a\b[gbig
}bi`bdh^a � `s b[t es \]^_ `a a^\ \e �k \]^ g`a� f[l\`e[ ^}bhfb\^a \e �q r]fa h^\ tefi
`[`\`bh ]tme\]^a`a le[\b`[ bhh }bi`bdh^a k b[g bhh \]^ [^jb\`e[a es \]^a^ }bi`bdh^a v`[
\]^ sei_ es \]^a^ \ib[asei_ ^g ~ -	� w q z`[l^ \]^ \bij^\ le[l^m\ lb[ le[\b`[ e[ht \]^a^}bi`bdh^a b[g am ^l`bh [^jb\^g }bi`bdh^a k if[[`[j \]^ ab_ ^ bhjei`\]_ ba d^sei^ e[ \]^a^
�[ }bi`bdh^a o `hh afll^^g dt \]^ ab_ ^ hej`l q r]fa \]`a \ib[asei_ b\`e[ i^gfl^a \]^
miedh^_ es h^bi[`[j [e[�_e[e\e[^ g`a� f[l\`e[a e}^i [ }bi`bdh^a \e \]b\ es h^bi[`[j_e[e\e[^ g`a� f[l\`e[a e}^i �[ }bi`bdh^a k o]`l] lb[ d ^ h^bi[^g dt \]^ ^h`_ `[b\`e[
bhjei`\]_ o `\] _ `a\bc^ def[g 
 v�[w � 
 v[ w b[g if[\`_ ^ 
 vv�[w w � � v+ w
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& j^[^ibh`'^g g^l`a`e[ h`a\ `a b g^l`a`e[ h`a\ o]`l] k f[h`c^ [ei_ bh g^l`a`e[ h`a\a `[ o]`l]
^bl] de{ es \]^ g^l`a`e[ h`a\ le[\b`[a e[^ ifh^ v` q^ q ~ � � �w k ^bl] de{ `a bhheo^g \e
le[\b`[ _fh\`m h^ ifh^a q r]^ j^[^ibh`'^g g^l`a`e[ h`a\ `a ^}bhfb\^g e[ b[ `[a\b[l^ ~
dt heec`[j b\ \]^ �ia\ d e{ k b[g alb[[`[j \]^ a^\ es ifh^a a^#f^[\`bhht f[\`h b ifh^
`a i^bl]^g \]b\ bmmh`^a \e \]^ `[a\b[l^ { q Zs [e afl] ifh^ `a sef[g k \]^ [^{\ d e{ `a
^{b_ `[^g `[ \]^ ab_ ^ obtk b[g ae e[ f[\`h b ifh^ \]b\ bmmh`^a `a sef[g q z`[l^ ^}^it
afl] g^l`a`e[ h`a\ ]ba b g^sbfh\ }bhf^ ifh^ k o]`l] bmmh`^a `[ bhh a`\fb\`e[a k b[ bmmh`lbdh^
ifh^ o `hh bhobta d ^ sef[g q
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r]^ `[`\`bh ]tme\]^a`a `a b j^[^ibh`'^g g^l`a`e[ h`a\ \]b\ ]ba ^}^it m eaa`d h^ ifh^ `[ \]^
�ia\ d e{ k b[g [e e\]^i de{^a q �ei ^{b_mh^ k e[ � }bi`bdh^a k \]^ a^\ es ifh^a oefhg d^
~ � � �k ~ � � , k �~ � � �k �~ � � , k ~  � �k ~  � , k �~  � �k �~  � , k � k , q r]^ hba\
\oe ifh^a bi^ \]^ g^sbfh\ ifh^a k o]`l] bhobta ^}bhfb\^ \e � ei , i^am ^l\`}^htq r]fa
sei b a^\ es + }bi`bdh^a k \]^i^ bi^ b \e\bh es �+ � � ifh^a k a`[l^ \]^i^ bi^ � ifh^a sei
^bl] }bi`bdh^ v~ - � �k ~ - � , k �~ - � �k �~ - � ,w k b[g \oe g^sbfh\ ifh^a v, k�w q r]^
eig^i `[ o]`l] \]^a^ ifh^a bi^ `[ `\`bhht mhbl^g `[ \]^ �ia\ de{ `a [e\ `_ mei\b[\ q � `}^[
b[ `[a\b[l^ { k \]^ h^bi[`[j bhjei`\]_ ^}bhfb\^a \]^ ]tme\]^a`a j^[^ibh`'^g g^l`a`e[
h`a\ e[ { ba g^ali`d ^g bde}^ q r]`a o `hh i^afh\ `[ b[ bmmh`lbdh^ ifh^ � d ^`[j a^h^l\^g q
Zs x v~ w � p v~ w k [e _eg`�lb\`e[ `a _ bg^ \e \]^ ]tme\]^a`a g^l`a`e[ h`a\ q %eo^}^i k `s
x v~ w �� p v~ w k \]^ ifh^ � `a mfa]^g geo[ \]^ h`a\ \e \]^ [^{\ d e{ `[ \]^ ]tme\]^a`a
g^l`a`e[ h`a\ q Zs \]^i^ `a lfii^[\ht [e [^{\ d e{ k \]b\ de{ `a li^b\^g b[g ifh^ � `a _ bg^
\]^ �ia\ ifh^ `[ \]^ d e{ q Zs \]^ d e{ bhi^bgt ^{ `a\a k if h^ � `a m hbl^g b\ \]^ d e\\e_ es
\]^ h`a\ es ifh^a bhi^bgt `[ \]^ d e{ q �^ [eo mie}^ \]^ sehheo `[j lhb`_ o]`l] ]^hma fa
g^\^i_ `[^ \]^ _ `a\bc^ d ef[g es efi bhjei`\]_ q
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� ��� � � ^\ p- d^ \]^ �ia\ ifh^ \]b\ oefhg d ^ mfa]^g d^heo de{ � `[ b if[ es \]^
bhjei`]\_ q r]^[ x _ bc^g b _ `a\bc^ e[ ~ fa`[j ifh^ p- q z`[l^ bhh if h^a d ^jb[ `[ d e{
� b[g p- `a \]^ �ia\ ifh^ \e d ^ g^_ e\^g d ^heo `\a leii^l\ h^}^h k if h^a p � 	 
 
 
 	 p-� � i^a`g^
`[ d e{^a � 
 
 
 � b[g p- i^a`g^a `[ d e{ � q r]^[ ifh^a p � 	 
 
 
 	 p-� � _fa\ [e\ ]b}^ d ^^[
ab\`a�^g dt ~ `[ x q �fi\]^i_ei^ k ~ _fa\ ab\`ast ifh^ p- sei x \e mi^g`l\ fa`[j `\ q *f\
\]^[ p- v~ w j`}^a \]^ leii^l\ ef\mf\ ae efi bhjei`\]_ oefhg [e\ g^[e\^ `\ q

z`[l^ p ]ba � ifh^a k o^ a^^ \]b\ efi bhjei`\]_ o `hh [^}^i g^_ e\^ b[t ifh^ _ei^ \]b[
� � � \`_ ^a v\]ea^ ifh^a [e\ `[ p o `hh d ^ mfa]^g \e \]^ � � ��a\ d e{ w q r]^ ]tme\]^a`a x]ba v�+ � �w ifh^a k b[g b ifh^ `a g^_ e\^g ^bl] \`_ ^ \]^ bhjei`\]_ _bc^a b _ `a\bc^ q
r]`a j`}^a b _ `a\bc^ def[g es v�+ � �w v� � �w � � v+� w q �bl] fmgb\^ b[g mi^g`l\`e[\bc^a � v+ w \`_ ^ k ae \]^ if[[`[j \`_ ^ es efi bhjei`\]_ `a � v+ � w q
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�^ lb[ }`^o b � �g^l`a`e[ h`a\ ba b [ei_ bh g^l`a`e[ h`a\ e}^i �, 	 ��� � k o]^i^ o^ ]b}^
b }bi`bdh^ sei ^bl] meaa`d h^ le[� f[l\`e[ es a`'^ b\ _ ea\ � q Z\ `a ^bat \e a^^ \]b\ efi
bhjei`\]_ bde}^ lb[ h^bi[ b[t � �g^l`a`e[ h`a\ e}^i �, 	 ��� `[ +� �� � \`_ ^ q �^ _ btbhae fa^ \]`a bhjei`\]_ \e h^bi[ g^l`a`e[ \i^^a dt le[}^i\`[j \]^ g^l`a`e[ \i^^ \e b
� �g^l`a`e[ h`a\ k ba o^ a]eo `[ \]^ sehheo `[j \]^ei^_ q

������� � 9�� 	 �C1A/ =12>� >8� 3511 8<15 + <A5>A?C1� >� 1�� 51�� >?C1 A� A � �=12>� >8�
C>� 3 � >3� � � hej 	 :

� `ia\ o^ mie}^ \]^ sehheo `[j lhb`_ �

����� � 69� ��C1A/ @ 12>� >8� .511 �A� A3 C1A� 3 8� 1 C1A/ A3 =1� 3� $ hej v	w

� ��� � � *t g^�[`\`e[ k ^}^it `[\^i[bh [eg^ es b 
r ]ba \oe l]`hgi^[ q & aaf_ ^ \]b\
ae_ ^ a� h^bs 
r ]ba bhh h^b}^a b\ g^m\] � hej v	w q z`[l^ bhh h^b}^a bi^ b\ g^m\] � hej v	w k
`\ _fa\ d ^ \]b\ bhh [eg^a b\ g^m\] hej v	w b[g d^heo `[ \]^ \i^^ bi^ `[\^i[bh [eg^a k b[g
\]fa ^bl] ]b}^ \oe l]`hgi^[ q r]fa \]^ [f_d^i es [eg^a b\ h^}^h , o `hh d ^ �v� fa\ \]^
iee\w k o]`l] o `hh ]b}^ \oe l]`hgi^[ b[g \]fa \]^ [f_d^i es [eg^a b\ h^}^h � o `hh d ^ � k
b\ h^}^h � o `hh d ^ � kqqqb[g b\ h^}^h c o `hh d ^ �� q z`[l^ ^}^it [eg^ b\ g^m\] � hej v	w ]ba
\oe l]`hgi^[ k \]^ [f_d^i es `[\^i[bh [eg^a b\ g^m\] hej v	w o `hh d ^ � �� ��� � 	 q z`[l^
^bl] es \]^a^ [eg^a o `hh ]b}^ \oe l]`hgi^[ k \]^ \e\bh [f_d^i es h^b}^a `[ \]^ \i^^ o `hh
d ^ " �	 q *f\ \]`a `a `_meaa`d h^ a`[l^ \]^ 
r ]ba e[ht a h^b}^a q r]fa b le[\ibg`l\`e[
`a i^bl]^g k b[g `\ _fa\ d ^ \]b\ b[ a�h^bs 
r ]ba b\ h^ba\ e[^ h^bs b\ g^m\] $ hej v	w

� ��� � �

����� � �e[a`g^i b[ a� h^bs g^al`a`e[ \i^^ r q 
 ^[e\^ \]^ iee\ es r dt �

r q & a oba
mie}^[ bde}^ k r _fa\ ]b}^ b\ h^ba\ e[^ h^bs b\ g^m\] $ hej v	w q �bhh \] `a h^bs � q

 ^[e\^ � �a mbi^[\ dt � q z`[l^ bhh `[\^i[bh [eg^a es r ]b}^ \oe l]`hgi^[ dt \]^
miem ^i\`^a es 
r k � _fa\ ]b}^ b a`dh`[j k o]`l] o^ o `hh lbhh z q

����� � ���� � ribl^ ef\ \]^ f[`#f^ mb\] \]iefj] \]^ 
r h^bg`[j \e \]^ h^bs � q *t
\]^ miem ^i\`^a es 
r k \]`a mb\] � i^mi^a^[\a b a^i`^a es d eeh^b[ le[g`\`e[a e[
\]^ `[\^i[bh [eg^a \]b\ bmm^bi e[ \]b\ mb\] k o]^i^ ^bl] `[\^i[bh [eg^ i^mi^a^[\a
ae_ ^ }bi`bdh^ ~ - b[g ^bl] ^gj^ e[ \]^ mb\] i^mi^a^[\a b[ `[\^i[bh [eg^ d^`[j
a^\ \e �v`s \]^ i`j]\ ^gj^ h^b}`[j b[ `[\^i[bh [eg^ bmm^bia e[ \]^ mb\]w ei , v`s
\]^ h^s\ ^gj^ h^b} `[j b[ `[\^i[bh [eg^ bmm^bia e[ \]^ mb\]w q r]fa \]`a h^bs `a
i^bl]^g e[ \]^ 
r � \]`a mb\] `a \ib}^ia^g k o]`l] e llfia � \]^ }bi`bdh^a \]b\



� � ��	���� � ������
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bmm ^bi e[ \]^ mb\] bi^ baa`j[^g \]^ \if\] }bhf^a [^l^aabit \e li^b\^ \]^ mb\] q
Z[ \]^ lba^ \]b\ \]^ h^bs `a i^bl]^g k \]^ 
r ef\mf\a \]^ }bhf^ es \]^ h^bs k o]`l]
`a b , ei �q r]fa `s \]^ [eg^a bmm^bi`[j e[ \]^ mb\] � bi^ ~ � k~  kqqq~ � k b[g `s \]^mb\] � h^b}^a [eg^a ~ � k~  kqqq~ - \e \]^ i`j]\ b[g [eg^a ~ -	 � k~ -	 kqqq~ -	� \e \]^ h^s\ k\] `a mb\] o `hh d ^ \ibl^g ef\ `[ \]^ 
r k b[g \]^ }bhf^ es \]^ h^bs � i^\fi[^g k
� ~ ��~  qqq�~ -� � b[g ~ -	 � � ~ -	 qqq�~ ��, k o]`l] `a ^#f`}bh^[\ \e i^#f`i`[j
~ ��~  � qqq~ - � �~ -	 � � �~ -	 qqq� �~ � � �q *f\ \]`a `a ^#f`}bh^[\ \e \]^ le[� f[l\`e[
� � ~ �~  


~ - �~ -	 � �~ -	 qqq �~ � q z`[l^ `s \] `a le[� f[l\`e[ � `a \if^ k \]^ 
r ef\mf\a
\]^ }bhf^ es h^bs � k }bh v� w k\]^ h^bs � es \]^ 
r lb[ d ^ sfhht g^ali`d ^g dt � `s
� k ef\mf\ }bh v� w q z`[l^ \]^ h^bs � oba b\ g^m\] $ hej v	w k `\ _fa\ d ^ \]b\ \]^
[f_d^i es [eg^a e[ \]^ mb\] \e \]^ h^bs � oba $ hej v	w k b[g \]fa \]^ [f_d^i es
}bi`bdh^a bmm^bi`[j `[ \]^ le[� f[l\`e[ � `a $ hej v	w b[g \]fa \]`a `a ^#f`}bh^[\
\e b }bh`g ifh^ � `[ b hej v	w�
 q

�������� ���� � |eo a`[l^ \]^ 
r o `hh i^bl] \]^ h^bs � b[g i^\fi[ }bh v� w `s b[g
e[ht `s \]b\ ^{bl\ le[� f[l\`e[ � `a ab\`a�^g k \]`a le[g`\`e[ ^[\`i^ht \i^b\a \]^
a`\fb\`e[ `[ o]`l] \]^ le[� f[l\`e[ � ]ehga sei ae_ ^ `[a\b[l^ { b[g \]^ 
r `a
\e d ^ ^}bhfb\^g e[ { q r]fa \]^ 
r `a ^#f`}bh^[\ \e \]^ 
r o `\]ef\ h^bs �
le_d`[^g o `\] \]^ ifh^ � q %eo^}^i k bhh e\]^i mb\]a b[g h^b}^a e[ \]^ 
r _fa\
d ^ f[l]b[j^g q �e[a`g^i \]^ sehheo `[j \ib[asei_ b\`e[ e[ \]^ \i^^ r � i^mhbl^ � �a
mbi^[\ � o `\] � �a a`dh`[j z q

������������ ����������� � z`[l^ � `a b h^bs k `\ ]ba [e l]`hgi^[ k b[g \]fa \]^i^
`a [e\]`[j \e le[a`g^i o `\] i^jbig \e b[t l]`hgi^[ es � q �e[a`g^i b[t h^bs  \]b\
lb[ d ^ i^bl]^g e[ b mb\] je`[j \]iefj] \]^ [eg^ z q z`[l^ z b[g � o^i^ a`dh`[ja k
\]^t ]bg b le__e[ mbi^[\ � q r]fa \]^ mb\] \e j^\ sie_ \]^ iee\ \e � g`�^ia
e[ht `[ e[^ le[g`\`e[ sie_ \]^ mb\] \e j^\ sie_ \]^ iee\ \e z k [b_^ht \]b\ \]^
^gj^ \ib}^ia^g sie_ � `a `[ \]^ emmea`\^ g`i^l\`e[ ba `\ oba \e j^\ \e � q r]`a
_fa\ d ^ a`[l^ \]^i^ `a e[ht e[^ mb\] sie_ \]^ iee\ \e b[t [eg^ k b[g \]fa \]^i^
`a e[ht e[^ mb\] sie_ \]^ iee\ \e � k b[g \]fa \]`a hba\ ^gj^ o]`l] h^b}^a � `a
\]^ e[ht obt `[ o]`l] \]^ \oe mb\]a lb[ g`�^i q %eo^}^i k `s bhh \]^ }bi`bdh^a bi^
a^\ ae \]b\ � `a i^bl]^g &|
 � ^}bhfb\^a ae \]b\ \]^ ^gj^ [^^g^g \e i^bl] �
`a \ib}^ia^g k \]^[ \]^ 
 ^{\ibl\^g `[ \]^ mi^}`efa a\^m o `hh ef\mf\ \]^ leii^l\
}bhf^ q r]fa \]^ 
 o `hh e[ht i^bl] \]^ a`dh`[j z `s \]^ mb\] \e � `a \ib}^ia^g
b[g � ^}bhfb\^a ae \]b\ \]^ ^gj^ [^^g^g \e i^bl] � `a [e\ \ib}^ia^g k bcb � ]ba
\]^ emmea`\^ \if\] }bhf^ ba `\ g`g o]^[ � oba i^bl]^g q |eo le[a`g^i li^b\`[j
b 
 k b[g mhbl`[j \]^ ^{\ibl\^g ifh^ � `[ \]^ �ia\ de{ q Zs bhh \]^ }bi`bdh^a bi^
a^\ ae \]b\ \]^ mb\] \e � `a \ib}^ia^g b[g � ^}bhfb\^a ae � `a i^bl]^g k \]^[
a`[l^ � `a `[ \]^ �ia\ de{ b[g � `a ab\`a�^g sei b[t afl] `[a\b[l^ k \]^ 
 o `hh
leii^l\ht ef\mf\ \]^ }bhf^ \]^ 
r oefhg ]b}^ j`}^[ q |eo k a`[l^ `[ \]`a 




�

e[ht e[^ ifh^ o `hh d ^ bhheo^g \e bmm^bi `[ ^bl] de{ k b[g e[l^ b ifh^ `a m hbl^g
`[ b d e{ `\ o `hh [e\ d ^ _ e}^g `[\e b[e\]^i d e{ k \]`a _ ^b[a \]b\ bhh e\]^i ifh^a
^{\ibl\^g sie_ \]^ 
r o `hh bmm^bi `[ hb\^i de{^a es \]^ 
 q Z[ h`j]\ es \]`a sbl\ k
i^le[a`g^i \]^ le[g`\`e[ sei \]^ a`d h`[j \e d ^ i^bl]^g `[ \]^ 
r q r]^ mb\] \e
� _fa\ d ^ \ib}^ia^g k b[g � _fa\ ^}bhfb\^ \e \]^ emmea`\^ es \]^ }bhf^ [^^g^g
\e i^bl] � q z`[l^ b[t ifh^ � � ^`\]^i le[\b`[`[j \]^ }bi`bdh^ `[ [eg^ z `[ `\a
le[� f[l\`e[ v`s z `a b[ `[\^i[bh [eg^w ei fa`[j }bh vzw ba `\a ef\mf\ v`s z `a b
h^bs w _fa\ bmm^bi bs\^i \]^ ifh^ � `[ \]^ 
 k a`[l^ � bmm ^bia `[ \]^ �ia\ de{ k
`\ o `hh d ^ \]^ lba^ \]b\ � � `a e[ht i^bl]^g `s � ^}bhfb\^a ae \]b\ z `a i^bl]^g
`[a\^bg es � k sei `s `\ ^}bhfb\^g ae \]b\ � oba i^bl]^g \]^[ ifh^ � oefhg le_^
`[\e ^� ^l\ `[a\^bg es ifh^ � �q r]fa \]^ a\ifl\fi^ es \]^ 
 `_mh`l`\ht h`_ `\a � �
\e \]^ a`\fb\`e[ `[ o]`l] � ^}bhfb\^a ae \]b\ z `a i^bl]^g `[a\^bg es � q r]fa
dt mhbl`[j ifh^ � � sfi\]^i geo[ `[ \]^ 
 \]^[ \]^ ifh^ � k \]^ sbl\ \]b\ �
^}bhfb\^a \e \]^ z�le[g`\`e[ `a `_mh`l`\ `[ \]^ 
 ]b} `[j i^bl]^g � �k b[g \]fa
[^^g [e\ d ^ `[lhfg^g `[ \]^ le[� f[l\`e[ g^ali`d `[j � �q r]fa bs\^i \]^ `[ `\`bh
if h^ � `a ^{\ibl\^g k \]^ mbi^[\ � es � [^^g [e\ d ^ `[lhfg^g `[ b[t le[� f[l\`e[a
\]b\ bmm ^bi `[ \]^ 
 k b[g \]fa [^^g [e\ d ^ le[a`g^i^g b\ bhh q r]fa k baaf_ `[j
\]b\ bhh m eaa`d h^ ifh^a \]b\ g^�[^ \]^ 
r bi^ ^}^[\fbhht ^{\ibl\^g `[ \]`a obtk
e[^ lb[ i^mhbl^ � dt � �a a`d h`[j z b[g a\`hh d ^ l^i\b`[ \]b\ \]^ 
 le[a`a\`[j es
\]^a^ ifh^a ^{\ibl\^g `[ \]`a eig^i o `hh d ^ ^#f`}bh^[\ \e \]^ ei`j`[bh 
r q

� ������ � |eo \e le[a`g^i \]^ i^lfia`}^ a\^m k ^{b_ `[^ \]^ 
r bs\^i \]^ \ib[asei_ b�\`e[ q z`[l^ \]`a \i^^ ]ba a�� h^b}^a k `\ _fa\ d ^ \]b\ \]^ \i^^ ]ba b h^bs b\ g^m\]
$ hej v	 � �w $ hej v	w q r]fa e[^ lb[ \fi[ \e \]`a h^bs b[g i^m ^b\ \]^ ab_ ^
mie l^aa dt \]^ ab_ ^ hej`l ba bde}^ k ^{\ibl\`[j b a^le[g ifh^ b[g mhbl`[j `\ `[
\]^ a^le[g de{ es \]^ 
 q z`[l^ \]`a miel^aa bhobta i^_e}^a b h^bs k b\ a\bj^ `
\]^i^ o `hh d ^ a� ` h^b}^a k b[g \]fa dt \]^ ab_^ hej`l \]^i^ _fa\ ^{ `a\ b h^bs b\g^m\] $ hej v	 � �w $ hej v	w q r]fa bhh ifh^a ^{\ibl\^g sie_ \]^ 
r `[ \]`a obt
o `hh ]b}^ baae l`b\^g mb\]a es h^[j\] $ hej v	w b[g \]fa baael`b\^g le[� f[l\`e[a
es h^[j\] $ hej v	w q r]fa k i^m ^b\`[j \]`a miel^aa f[\`h bhh if h^a bi^ ^{\ibl\^g
sie_ \]^ 
r b[g mhbl^g `[\e \]^ 
 o `hh t `^hg b 
 `[ o]`l] ^bl] de{ le[\b`[a
b le[� f[l\`e[ es h^[j\] b\ _ea\ hej v	w o]`l] ^}bhfb\^a bhh `[a\b[l^a { `[ \]^
ab_ ^ ^{bl\ obt ba \]^ ei`j`[bh 
r q

�������� � r]^ le[lhfa`e[ `a \]b\ \]^ bde}^ bhjei`\]_ le[}^i\a b[t a� h^bs 
r `[\eb[ ^#f`}bh^[\ hej v	w�
 k b[g \]fa ^}^it a�h^bs 
r _fa\ d ^ ^#f`}bh^[\ \e ae_ ^
hej v	w�
 q
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z`[l^ \]`a le[}^ia`e[ `[}eh}^a k sei ^}^it a\bj^ es \]^ le[}^ia`e[ k he lb\`[j b h^bs [eg^ es
g^m\] $ hej v	w k obhc`[j \]^ mb\] \e \]^ h^bs [eg^ k b[g m^isei_ `[j b le[a\b[\ [f_d^i
es fmgb\^ em ^ib\`e[a o]`l] \bc^ le[a\b[\ \`_ ^ k \]^ if[\`_ ^ o `hh d ^ ge_ `[b\^g dt
helb\`[j a]bhheo h^bs [eg^a b[g obhc`[j \]^ mb\]a \e \]^ h^bs [eg^a q z`[l^ \]^ a]bhheo
h^bs [eg^ _fa\ d ^ b\ g^m\] $ hej v	w k b[g b d`[bit \i^^ ]ba b\ _ ea\ �� [eg^a b\ g^m\]
g ba mie}^[ ^bih`^i k `\ _fa\ d ^ \]b\ \]^ �ia\ hej v	w h^}^ha es \]^ \i^^ vlehh^l\`}^ht w
le[\b`[ b\ _ ea\ � �� ���-�� �- � � �� ���	 � � �	 [eg^a k alb[[`[j \]^a^ h^}^ha es \]^ \i^^
sei b h^bs [eg^ lb[ d^ ge[^ `[ \`_ ^ � v	w q z`[l^ bhh h^b}^a ]b[gh^g o `hh d ^ b\ g^m\]
$ hej v	w k obhc`[j \]^ mb\] \e ^bl] [eg^ lb[ d^ ge[^ `[ \`_ ^ � vhej v	ww k b[g \]fa \]^
if[\`_ ^ `a ge_ `[b\^g dt \]^ \`_ ^ \e �[g b a]bhheo [eg^ k o]`l] lb[ d ^ ge[^ `[ 
 vaw
\`_ ^ q z`[l^ b a]bhheo [eg^ _fa\ d ^ sef[g b\ ^bl] a\bj^ es \]^ le[}^ia`e[ bhjei`\]_ k
b[g \]^ bhjei`\]_ ]ba e[^ a\bj^ sei ^bl] es \]^ a h^b}^a k \]^ if[\`_ ^ es \]^ le[}^ia`e[
bhjei`\]_ `a � v	 w q
r]fa o^ _bt le[lhfg^ \]b\ a`[l^ ^}^it 	�h^bs 
r lb[ d ^ le[}^i\^g \e b[ ^#f`}bh^[\hej v	w�
 k b[g ^}^it hej v	w�
 `a h^bi[bdh^ `[ \`_ ^ � v+� ��� ��� w k^}^it a� h^bs 
r `a
h^bi[bdh^ `[ \`_ ^ � v+� ��� ���w q r]`a \^i_ ge_ `[b\^a \]^ � v	 w \`_ ^ [^l^aabit sei \]^
le[}^ia`e[ k b[g \]fa a�h^bs 
r bi^ h^bi[bdh^ `[ � v+� ��� ��� w \`_ ^
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������� �
� `jfi^ � � % ^i^ `a \]^ ei`j`[bh 
r



� �� �� � ���� �	 � � � 


� `jfi^ � � & a]bhheo h^bs k \]^ i`j]\ l]`hg es ~ � k oba ^{\ibl\^g dt \]^ bd e}^ bhjei`\]_ q
r]^ h^bs oba g^h^\^g k b[g `\a mbi^[\ ~ � oba i^mhbl^g dt \]^ h^bs �a a`dh`[j k ~  

� `jfi^ � � \]^ mb\] \e j^\ \e \]^ i^l^[\ht i^_e}^g [eg^ oba \e _ e}^ i`j]\ sie_ \]^ ~ �
[eg^ k o]`l] _^b[a \]^ le[� f[l\`e[ i^mi^a^[\`[j \]^ mb\] `a � fa\ ~ � q z`[l^ }bh vh^bs w
� �k \]^ ^{\ibl\^g ifh^ o `hh d ^ ~ � � �q r]`a ifh^ `a mf\ `[ \]^ �ia\ de{ es b 


� `jfi^ � � & a]bhheo h^bs k \]^ i`j]\ l]`hg es ~  k oba ^{\ibl\^g dt \]^ bhjei`\]_ q r]^h^bs oba g^h^\^g k b[g `\a mbi^[\ ~  oba i^mhbl^g dt \]^ h^b}^ �a a`d h`[j k o]`l] ]bmm ^[a\e d ^ b h^bs o `\] }bhf^ ,



�, � ��	���� � ������
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� `jfi^ � � r]^ mb\] \e j^\ \e \]^ i^l^[\ht i^_e}^g [eg^ oba \e _ e}^ i`j]\ sie_ \]^
~  [eg^ k o]`l] _ ^b[a \]^ le[� f[l\`e[ i^mi^a^[\`[j \]^ mb\] `a � fa\ ~  q z`[l^ }bh vh^bs w� �k \]^ ^{\ibl\^g ifh^ o `hh d ^ ~  � �k b[g `\ o `hh d ^ mhbl^g `[ \]^ a^le[g de{ es \]^



� `jfi^ � � z`[l^ \]^ e[ht i^_ b`[`[j [eg^ oba b h^bs k `\ `a ^{\ibl\^g q z`[l^ `\ oba \]^
iee\ k \]^i^ oba [e mb\] [^^g^g \e i^bl] `\ k b[g \]fa \]^ ifh^ `a a`_mht , k o]`l] `a b
g^sbfh\ ifh^ q r]`a `a m hbl^g `[ \]^ \]`ig de{ es \]^ 
 k b[g \]^ miel^aa `a le_mh^\^
a`[l^ \]^ 
r `a ^_m\t
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������� �
� `jfi^ � � re le_mf\^ \]^ ib[c es \]`a 
r i^lfia`}^htk �ia\ eda^i}^ \]b\ \]^ ib[c es
^bl] es \]^ afd\i^^a iee\^g b\ b h^bs � , q r]fa \]^ ib[c es \]^ afd\i^^ iee\^g b\ \]^
~  [eg^ `a � � , � � a`[l^ d e\] `\a h^s\ b[g i`j]\ afd\i^^a ]b}^ ^#fbh ib[c vib[c v� w
� ib[c v w � ,w q r]fa \]^ ib[c es \]^ \i^^ iee\^g b\ ~ � k o]`l] `a \]^ ^[\`i^ \i^^ k `a
\]^ _ b{ v�k,w � � a`[l^ \]^ \i^^ iee\^g b\ [eg^ ~ � �a h^s\ l]`hg ]ba ib[c �k o]`h^ \]^
\i^^ iee\^g b\ `\a i`j]\ l]`hg ]ba ib[c , q r]fa \]^ \i^^ ]ba ib[c �q

�ei b ri^^ r o `\] h^s\ afd\i^^  b[g i`j]\ afd\i^^ �

��+� v� w �
��
�

, `s r `a b h^bs
��+� v� w � � `s ib[c v� w � ib[c v w
� �~ v� �+� v� w 	 � �+� v� ww `s ib[c v� w �� ib[c v w
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� ��� � � � a^ b miees dt `[gfl\`e[
*ba^ lba^ � `s ib[c vr w � , `\ _fa\ d ^ \]b\ r `a � fa\ b h^bs k a`[l^ `s r ]ba b[t
`[\^i[bh [eg^a \]^[ `\ _fa\ d ^ \]b\ ae_ ^ `[\^i[bh [eg^ ]ba \oe h^bs l]`hgi^[ k b[g
\]fa \]^ ib[c es \]b\ `[\^i[bh [eg^ o `hh d ^ � dt \]^ g^�[`\`e[ es ib[c q z`[l^ _ e}`[j
fmobig `[ \]^ \i^^ \]^ mbi^[\ es b [eg^ _fa\ ]b}^ ib[c b\ h^ba\ ba ji^b\ ba \]^
[eg^ `\a^hs dt \]^ obt ib[c ]ba d ^^[ g^�[^g va`[l^ ib[c vmbi^[\w `a ^`\]^i ^#fbh \e
ib[c vl]`hg w� � ei _ b{ vib[c es `\a l]`hgi^[ ww k b[g _e}`[j fmobig i^lfia`}^ht mbi^[\ \embi^[\ sie_ \]`a `[\^i[bh [eg^ o `\] \oe h^bs l]`hgi^[ o `hh ^}^[\fbhht h^bg \e \]^ iee\ k
`\ _fa\ d ^ \]b\ \]^ iee\ b[g \]fa \]^ \i^^ `\a^hs ]ba ib[c " � � , q r]fa k \]^ e[ht obt
sei \]^ ib[c es b \i^^ \e d ^ '^ie `a sei \]b\ \i^^ \e le[a`a\ es � fa\ b h^bs q Z[ \]`a lba^ k \]^
\i^^ ]ba ^{bl\ht e[^ h^bs q z`[l^ �� � �k `[ \]`a dba^ lba^ \]^ [f_d^i es h^b}^a `a " �����
Z[gfl\`}^ lba^ � baaf_ `[j \]b\ b ib[c�i 
r ]ba b\ h^ba\ �� h^b}^a k o^ _fa\



�� � ��	���� � � ����� ���

a]eo \]b\ b ib[c� vi� �w 
r ]ba b\ h^ba\ ��	 � h^b}^a q & aaf_^ \]^ \i^^ r ]ba h^s\
afd\i^^  b[g i`j]\ afd\i^^ � q r]^i^ bi^ \oe lba^a \e le[a`g^i q Zs ib[c v w � ib[c v� w k
\]^[ ib[c vr w � ib[c v w� � � i� � b[g \]fa `\ _fa\ d ^ \]b\ ib[c v w�ib[c v� w�i q*f\ dt \]^ `[gfl\`}^ ]tme\]^a`a k b[t \i^^ es ib[c i ]ba b\ h^ba\ �� h^b}^a q r]fa ^bl]
es \]^ \oe afd\i^^a iee\^g b\ r ]ba b\ h^ba\ �� h^b}^a k b[g \]fa \]^ ^[\`i^ \i^^ iee\^g
b\ r ]ba b\ h^ba\ �� � �� � ��	 � h^b}^a k b[g \]^ `[gfl\`e[ `a g^_e[a\ib\^g q Z[ \]^
e\]^i lba^ k `\ _fa\ d ^ \]b\ e[^ es r �a l]`hgi^[ ]ba ib[c i� �k b[g \]^ e\]^i ]ba ib[c
�i� �q 
[^ lb[ a`_ mht i^lfia^ e[ \]`a l]`hg � o `\] i� � ib[c q r]fa `s \]^ h^s\ b[gi`j]\ afd\i^^a es \]`a l]`hg � ]b}^ ^#fbh ib[c k \]^ miedh^_ i^gfl^a \e \]^ aeh}^g
lba^ q Zs bjb`[ \]^ l]`hgi^[ ]b}^ f[^}^[ ib[c k a`_ mht i^lfia^ bjb`[ e[ \]^ l]`hg o `\]
ib[c i� �q Zs \] `a i^lfia`}^ a\^m `a m ^isei_ ^g �� \`_ ^a o `\]ef\ \^i_ `[b\`e[ k `\ _fa\
d ^ \]b\ \]^ \i^^ ]ba b\ h^ba\ �� `[\^i[bh [eg^a b[g \]fa b\ h^ba\ �� h^b}^a a`[l^ b\
h^ba\ \]b\ _ b[t [eg^a ]b}^ d ^^[ ^{b_ `[^g dt \]^ bhjei`\]_ q & hae k `s \]^ i^lfia`e[
\^i_ `[b\^a k `\ _fa\ _ ^b[ \]b\ ae_ ^ [eg^ ]bg \oe l]`hgi^[ k ^bl] o `\] ib[c i k b[g
\]fa \]^ `[gfl\`e[ ]tme\]^a`a `a a`_ `hbiht ab\`a�^g q Z\ `a `_meaa`d h^ sei \]^ i^lfia`e[
\e i^bl] b h^bs [eg^ a`[l^ b h^bs [eg^ ]ba ib[c , k b[g \]fa lefhg [e\ ]b}^ d ^^[ b
l]`hg o `\] ib[c i� �q r]fa e[^ es \]^ bde}^ \oe le[g`\`e[a o `hh bhobta d ^ ab\`a�^g kb[g \]fa ^`\]^i obt \]^ `[gfl\`}^ ]tme\]^a`a `a mie}^[ q
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� ��� � �z`[l^ b[t ib[c�i 
r ]ba b\ h^ba\ �� h^b}^a k b[g ba a]eo[ ^bih`^i b[t 
r o `\]
�� h^b}^a `a h^bi[bdh^ `[ \`_ ^ � v+� ��� � � �� w � � v+� �� �w \`_ ^ q
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� ��� � �r]`a sehheo a g`i^l\ht sie_ \]^ hbo a mie}^[ ^bih`^i sei a�h^bs 
r b[g \]^ i^afh\jfbib[\^^`[j \]b\ b ib[c�i 
r ]ba b\ h^ba\ �� h^b}^a
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� ��� � �z`[l^ b[ a�\^i_ 
|� e}^i [ }bi`bdh^a `a \]^ g`a� f[l\`e[ es a le[� f[l\`e[a k ^bl]
es h^[j\] $ + k a`_ mht li^b\`[j b 
 `[ o]`l] ^bl] de{ ]ehga b g`�^i^[\ e[^ es \]^ a
le[� f[l\`e[a b[g ef\mf\a � o `hh af� l^ k o `\] b g^sbfh\ lba^ es '^ie q re g^_e[a\ib\^
\]`a k baaf_ ^ \]b\ \]^ a�\^i_ 
|� i^\fi[a � e[ ae_ ^ `[a\b[l^ { q r]^[ `\ _fa\ d ^ \]b\
b\ h^ba\ e[^ es `\a \^i_ a oba \if^ `[ \]^ `[a\b[l^ q z`[l^ ^bl] es `\a \^i_ a bmm^bi `[ \]^

 k \]^ 
 o `hh �[g \]^ �ia\ afl] \^i_ \]b\ bmmh`^a \e \]^ `[a\b[l^ b[g i^\fi[ \]^
ef\mf\ d`\ k o]`l] `a e[^ q z`_ `hbihtk baaf_ ^ \]b\ \]^ 
 i^\fi[a � e[ ae_^ `[a\b[l^ { q
r]^[ `\ _fa\ d ^ \]b\ ae_ ^ ifh^ `[ e[^ es `\a d e{^a bmmh`^g \e \]^ `[a\b[l^ k b[g \]fa
^}bhfb\^g \e e[^ e[ \]^ `[a\b[l^ k sei `s \] `a oba [e\ \]^ lba^ \]^ 
 oefhg i^bl] \]^
g^sbfh\ lba^ b[g ef\mf\ , q r]fa `\ _fa\ d ^ \]b\ ae_ ^ ifh^ �a le[� f[l\`e[ ^}bhfb\^g \e
� e[ \]^ `[a\b[l^ q *f\ ^bl] ifh^ �a le[� f[l\`e[ `a b \^i_ es \]^ 
|� q r]fa k a`[l^ ae_ ^
\^i_ es \]^ 
|� ^}bhfb\^g \e � e[ \]^ `[a\b[l^ k \]^ 
|� _fa\ ]b}^ ^}bhfb\^g \e �q
z`_ `hbihtk baaf_^ \]b\ \]^ 
 i^\fi[a , e[ ae_^ `[a\b[l^ { q r]^[ `\ _fa\ d ^ \]b\
\]^ g^sbfh\ lba^ oba i^bl]^g k b[g \]fa [e[^ es \]^ le[� f[l\`e[ �a sie_ b[t es `\a ifh^a
^}bhfb\^g \e � e[ \]^ `[a\b[l^ { k b[g a`[l^ \]^a^ bi^ ^{bl\ht \]^ \^i_ a es \]^ 
|� `\
_fa\ d ^ \]b\ [e[^ es \]^ 
|� �a \^i_ a ^}bhfb\^g \e �k b[g \]fa \]^ 
|� ^}bhfb\^g
\e , q Zs \]^ 
|� i^\fi[a , e[ ae_^ `[a\b[l^ { k `\ _fa\ d ^ d ^lbfa^ [e[^ es `\a \^i_ a
^}bhfb\^g \e � e[ { k b[g \]fa [e[^ es \]^ le[� f[l\`e[a `[ \]^ 
 o `hh ^}bhfb\^ \e �
b[g \]fa \]^ g^sbfh\ o `hh d ^ i^bl]^g b[g , i^\fi[^g q r]fa \]^ 
 i^\fi[a � e[ b[
`[a\b[l^ { � \]^ 
|� i^\fi[a �k b[g \]^ 
 i^\fi[a , e[ { � \]^ 
|� i^\fi[a , k
b[g \]^ \oe bi^ ^#f`}bh^[\ q
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r]`a o `hh d ^ mie}^[ hb\^i `[ \]^ lefia^ q r]^ miees i^h`^a e[ b[bht'`[j b 
r �
 ]tdi`g k
`[ o]`l] b 
r `a bhheo^g \e ]b}^ 
 sei h^bs [eg^a q
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r]`a sehheo a g`i^l\ht sie_ \]^ bde}^ lhb`_ a b[g \]^ i^afh\a bhi^bgt mie}^[ bdef\
h^bi[`[j 
 q
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� ��� � ������ � 
f^ \e \]^ a\ifl\fi^ es b 
 k \]^ ifh^ `[ \]^ �ia\ de{ _fa\ \bc^
mi^l^g^[l^ e}^i bhh e\]^i ifh^a q r]fa ^}^[ `s if h^a � k� k� kqqq[ bhh ^}bhfb\^ \e \if^ e[
\]^ `[mf\ b[g bhh i^\fi[ b[ ef\mf\ d`\ es [^jb\`}^ �k ba he[j ba \]b\ �ia\ ifh^ bhae
^}bhfb\^a \e \if^ b[g i^\fi[a b[ ef\mf\ d`\ es mea`\`}^ �k \]^ ^[\`i^ 
 _fa\ ^}bhfb\^
\e �q *t \]^ ab_^ hej`l k ^}^[ `s ifh^a � k� k� kqqq[ bhh ^}bhfb\^ \e \if^ e[ \]^ `[mf\ b[g
bhh i^\fi[ b[ ef\mf\ d`\ es [^jb\`}^ �k ba he[j ba \]^ �ia\ ifh^ ge ^a [e\ bmmht \e \]^
`[mf\ v^}bhfb\^a \e sbha^w b[g \]^ a^le[g ifh^ ge^a ^}bhfb\^ \e \if^ b[g i^\fi[a b[
ef\mf\ d`\ es m ea`\`}^ �k \]^ 
 _fa\ ^}bhfb\^ \e mea`\`}^ �q re a`_mh`st \]^ b[bhta`a k
baaf_^ \]b\ ~ - bmm ^bia `[ de{ ` `[ \]^ g^l`a`e[ h`a\ k b[g \]b\ �egg ` k \]^ 
 ifh^
baael`b\^g o `\] ~ - i^\fi[a b[ ef\mf\ d`\ es [^jb\`}^ �k b[g \]b\ � ^}^[ ` k \]^ 
 ifh^
baael`b\^g o `\] ~ - i^\fi[a b[ ef\mf\ d`\ es mea`\`}^ �q ^\  - d^ \]^ _ bj[`\fg^ es \]^
le^� l`^[\ es ~ - `[ \]^ r� k b[g baaf_^ \]b\ \]^ r� ]ba \]i^a]ehg , q z`[l^ ^}^[
`s \]^ e[ht }bi`bdh^a baa`j[^g b \if\] }bhf^ es � bi^ ~ � k~  k~ � k~ � kqqq~� \]^ r� _fa\
a\`hh ^}bhfb\^ \e \if^ k `\ _fa\ d ^ \]b\  � " � �
-� �   - q z`_ `hbihtk a`[l^ ^}^[ `s \]^ e[ht}bi`bdh^a baa`j[^g b \if\] }bhf^ es � bi^ ~ � k~ � k~ � kqqq~� k \]^ r� _fa\ a\`hh ^}bhfb\^
\e \if^ k `\ _fa\ d ^ \]b\  � " � �
-�   - q *t \]^ ab_ ^ hej`l k � � k  �� � " � �
-��   - q*f\ bmmht`[j \]^ ab_^ hej`l \e \]^ [^jb\`}^ ^{b_mh^a t`^hga b at__^\i`l a`\fb\`e[
sei \]^ ^}^[ le^� l`^[\a k [b_^ht \]b\ � � k  � " � �
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�ei b jeeg afi}^t es 
[h`[^ ^bi[`[j & hjei`\]_ a `[ j^[^ibh k i^bg �
[h`[^ & hjei`\]_ a
`[ � bl]`[^ ^bi[`[j� dt &}i`_ * hf_
�ei \]^ ei`j`[bh mieesa i^jbig`[j \]^ le[}^ia`e[ es 
r \e 
 k i^bg ��b[c�i

 ^l`a`e[ ri^^a bi^ b zfdlhbaa es i�
 ^l`a`e[  `a\a� dt &}i`_ * hf_
re h^bi[ bdef\ \]^ 
|� lhb`_ a \]b\ o^[\ f[mie}^g k i^bg �& zfd ^{me[^[\`bh
�{bl\ ^bi[`[j & hjei`\]_ sei 
|� � a`[j �#f`}bh^[l^ �f^i`^a� dt |bg^i * a]ef\t
�ei b[ ^{l^hh^[\ afi}^t es jibm] b[g \i^^ bhjei`\]_ a k l]^lc ef\ _t m^iae[bh
sb}ei`\^ bhjei`\]_ `l d`dh^ ��z q


