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]\ g_\d\`i ^ `\� `[`�di^il[`^_ra l`i\_g[o^i[_r dh�pltldl[` dky\f \ k^g^� o\ [c g_[�
phkl`� kl_ko\d ^`p dh_c^k\d [c _\t[ohil[` ^`p l` iy\ olf li ld � � � 	 l_di a �\ c^ki[_ iy\
ko^ddlk^o c[h_ g [l`i l`i\_g [o^i[_r dky\f\ [c 
r` \i ^o � l`i[ ol`\^_ dh�pltldl[` gohd
pl�\_\`kl`� � ]\ iy\` \wi\`p iyld f \iy[p [`i[ dh_c^k\d �r g \_c[_f l`� � lol`\^_ dh��
pltldl[` ^`p ^ �\`\_^ol�\p pl� \_\`kl`� g^dd � 
yld \wi\`dl[` ^od[ g_[tlp\d iy\ ^� lolir
i[ l`i\_g [o^i\ kh_t\ `\i�[_ud � �` [g \` `\id iyld dlfgo\ a r\i \� kl\`i a dky\f \ _\g_[�
phk\d iy\ kh_t\ _ho\ a �ylky ^oo[� d � � k_\^d\d �r � [l`l`� i�[ g^iky\d i[�\iy\_ iy^i
dy^_\ iy\ d^f \ � [h`p^_r� �h_ dh�pltldl[` dky\f\ ^od[ k[`i^l`d ^ i\`dl[` g^_^f\i\_
iy^i ky^`�\d � liy iy\ o\t\o [c dh�plt ldl[` ^`p � lt\d iy\ dky\f\ lid `[`�di^il[`^_r
g_[g \_ir� 
yld i\`dl[` ld hgp^i\p hdl`� ^ dlf go\ _\kh__\`k\ ^`p a ky[d\` k[__\kiora
k^` g_[phk\ \w^ki dh_c^k\d [c _\t[ohil[` �
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vod[ � �p olu\ i[ iy^`u ylf c[_ i^ul`� iy\ ilf \ i[ pldkhdd fr lp\^d ^`p _\^p iy\
f ^`r _\tldl[`d [c iyld iy\dld iy^i � g_[phk\p � 	 l`^oor � �p olu\ i[ iy^`u fr k[ff lii\\
f \f� \_d c[_ iy\l_ y\ogcho k[ff\`id ^`p �h\dil[`d �
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yl�yol�yi\p [` iy\ k[^_d\ f [p\o c[_ ko^_lir� � � � � � � � � � � � � � � � � 


� �� v f[p\o � liy d\t\_^o k_\^d\d �g[l`i ^`p \p�\� iy^i �\`\_^i\ iy\ �`^o
dy^g\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �	

� �� jh�pltldl[` [c ^` ^k[_` f[p\o\p ^d ^ `[`�f^`lc[op dh_c^k\ � � � � � � � ��






������� �

�������
����

jh�pltldl[` ld ^` \wk\oo\`i i[[o c[_ f [p\ol`� ph\ i[ lid ^� lolir i[ k[`di_hki df[[iy
dh_c^k\d � liy f l`lf ^o \�[_i � 
rglk^oora ^_ildid f ^`lgho^i\ ^ k[^_d\ p\dk_lgil[` [c ^
f[p\o _\g_\d\`il`� ^ df[[iy dh_c^k\ � 
y\ k[fghi\_ iy\` dh�pltlp\d iy\ f[p\o i[
[�i^l` ^ `\� a df [[iy t\_dl[` iy^i d[f \y[� c[oo[� d iy\ [_l� l`^o dy^g\ � x[tl`� iy\
t\_ilk\d [` iy\ k[^_d\ f \dy a ^od[ _\c\__\p i[ ^d �k[`i_[o g[l`id a� ^� \kid iy\ dy^g\ [c
iy\ df[[iy dh_c^k\ ^`p ^oo[� d c[_ ^ t\_r l`ihlilt\ f [p\ol`� g^_^pl�f �

�`i\_g[o^i[_r dh�pltldl[` dky\f\d ^_\ ^ dg \kl^o dh�d\i [c ^oo dh�pltldl[` dky\f\d
�y\_\ iy\_\ ld iy\ ^pp\p _\�hl_\f \`i iy^i iy\ olf li dh_c^k\ l`i\_g[o^i\d iy\ [_l� l`^o
k[`i_[o g[l`id � 
y\d\ f \iy[pd k^` � lt\ ^_ildid ^` \t\` f[_\ l`ihlilt\ c\\o c[_ iy\ dy^g \
[c iy\ �`^o a df[[iy dh_c^k\ � \k^hd\ iy\ t\_ilk\d iy^i iy\r g[dlil[` ^kih^oor ol\ [` iy\
olf li dh_c^k\ � �`\ \w^fgo\ [c ^` l`i\_g[o^i[_r dky\f \ c[_ kh_t\d ld iy\ ko^ddlk c[h_�
g[l`i dky\f\ p\dk_l� \p l` ��� � �` iy^i g^g\_ a 
r` \i ^o � p\dk_l� \ ^ di^il[`^_r i\`dl[`
g^_^f\i\_ iy^i ld hd\p i[ k[`i_[o iy\ dy^g\ [c iy\ kh_t\ � 
r` \i ^o � ch_iy\_ \wi\`p\p
iyld l`i\_g[o^i[_r dky\f\ i[ i_l^`�ho^_ dh_c^k\d hdl`� ^ �hii\_�r dh�plt ldl[` dky\f \
l` ��� � s[�� \oi ��� i[ [u iy\ d^f \ kh_t\ dky\f \ ^`p \wi\`p\p iy\ f\iy[p i[ ^_� li_^_r
�h^p_lo^i\_^o dh_c^k\d � �[_l` �
� � o^i\_ g_[t\p iy^i s[�� \oi �d f \iy[p g_[phk\d � �
dh_c^k\d c[_ ^oo t^o\`k\d [c t\_ilk\d � ]\ g_[g[d\ ^ f\iy[p dlf lo^_ i[ iy\ kh_t\ dky\f \
��� \wk\gi [h_ i\`dl[` g^_^f\i\_ ky^`�\d � liy iy\ o\t\o [c dh�pltldl[` a �ylky _\dhoid
l` ^ `[`�di^il[`^_r dky\f \ � �h_ \wi\`dl[` i[ dh_c^k\d ^od[ pl�\_d c_[f s[�� \oi �d ^`p
� lt\d [h_ f \iy[p iy\ ^� lolir i[ l`i\_g[o^i\ kh_t\ `\i�[_ud �
m\k\`iora iy\_\ y^d ^od[ � \\` ^` l`i\_\di l` dh�pltldl[` dky\f \d iy^i ^_\ k[f �

� l`^il[`d [c dlf go\ di\gd [_ c^ki[_\p dky\f \d iy^i �_\^u ^g^_i ^ dl`� o\ dh�pltldl[`



	

dky\f \ l`i[ dlfgo\_ g^dd\d � 
y\d\ c^ki[_\p f \iy[pd k^` � \ dlf go\_ i[ lfgo\f \`i
� \k^hd\ o^_�\ a k[fgo\w dh�plt ldl[` f ^dud k^` � \ k^okho^i\p �r g \_c[_f l`� d\t\_^o
df ^oo a o[ k^oor dhgg[_i\p g^dd\d [t\_ iy\ f \dy � q[h`d� \_r \i ^o � �
�� g_\d\`i ^ dh�pl�
tldl[` dky\f\ c^ki[_\p l`i[ d\g^_^i\ g^dd\d [t\_ iy\ f \dy � 
y\ ^hiy[_d p\dk_l� \ ^`
^gg_[w lf ^il`� dh�pltldl[` f\iy[p l` i�[ g^dd\d � ol`\^_ dh�plt ldl[` ^`p ^t\_^� l`� �
	 l_di a ^ i\fg[_^_r f \dy ld �\`\_^i\p �r g \_c[_f l`� ol`\^_ dh�pltldl[` [` iy\ l`ghi
f \dy ^`p iy\` ^` ^t\_^� l`� g^dd �y\_\ t\_ilk\d ^_\ _\go^k\p �r iy\ ^t\_^�\ [c iy\
k\`i_[lpd [c iy\ ^p� ^k\`i c^k\d �

�` �
	� a ji^f �\`\_^ol�\p � �dgol`\ dh_c^k\d i[ f \dy\d [c ^_� li_^_r i[g [o[�r� 
y\
\t\`�[pp dky\f \d p\dk_l� \p l` iy\ g^g\_ ^_\ g \_c[_f \p �r ol`\^_or dh�pltlpl`� iy\
f \dy ^`p \liy\_ ^ggorl`� ^ dg \kl^o f ^du c[_ iy\ [pp dky\f \ [_ i^ul`� iy\ ph^o ^`p
iy\` ^t\_^� l`� _\g \^i\por c[_ iy\ \t\` dky\f \ � 
y\ dh_c^k\d g_[phk\p �r iyld f \iy[p
^_\ � �� � \t\_r�y\_\ ��y\_\ � ld iy\ p\�_\\ [c iy\ dh_c^k\� \wk\gi ^i \wi_^[_pl`^_r
t\_ilk\d �y\_\ iy\ dh_c^k\ ld [`or � � �

�[_l` ^`p jky_ �[p\_ �
�� \wi\`p\p iy\ lp\^d [c q[h`d� \_r \i ^o � ^`p p\t\o[g \p ^`
^gg_[w lf ^il`� dky\f \ dlf lo^_ i[ ji^f �d � �` iy^i g^g \_ iy\ ^hiy[_d c^ki[_ � �dgol`\
dh�pltldl[` l`i[ ol`\^_ dh�pltldl[` gohd _\g \^i\p ph^ol`� [c iy\ f \dy �y\_\ t\_ilk\d
^_\ g[dlil[`\p ^i iy\ �^_rk\`i\_ [c g[or�[`d � �` iyld �^r iy\ ^hiy[_d �\`\_^ol�\ � �
dgol`\d [c � lp\�_\\ hg i[ `l`\ ^`p g_[t\ iy\ dky\f \ i[ � \ � � ^i \wi_^[_pl`^_r t\_ilk\d �

y\ dh�pltldl[` dky\f\ iy^i �\ g_[g[d\ � loo ^od[ � \ g_\d\`i\p ^d c^ki[_l`� ^` \w ldil`�
dky\f \ l`i[ i�[ dlfgo\_ di\gd � ol`\^_ dh�pltldl[` ^`p pl� \_\`kl`� �

�[�\t\_ a iy\d\ dh�pltldl[` dky\f\d y^t\ ^ pld^pt^`i^�\ ^d �\oo � 
y\d\ f \iy[pd
^_\ h`^� o\ i[ f[p\o f ^`r � lp\or hd\p dy^g\d dhky ^d dgy\_\d ^`p i[_l � \k^hd\ iy\d\
dh_c^k\d g[dd\dd `[ g [or`[f l^o g^_^f\i\_l�^il[` � v `[i^� o\ \wk\gil[` ld iy\ f \iy[p
[c x[_l` \i ^o � �

� � 
y\ ^hiy[_d dy[� y[� i[ g_[phk\ ^` ^gg_[w lf ^il`� f\iy[p
iy^i �\`\_^ol�\d � �dgol`\d i[ dh_c^k\d [c _\t[ohil[` �r ^ppl`� ^ `[`�di^il[`^_r i\`�
dl[` g^_^f\i\_ � 
yld �\`\_^ol�^il[` �^d ^kk[fgoldy\p �r c^ki[_l`� iy\ dh�pltldl[`
dky\f\ l`i[ ol`\^_ dh�pltldl[` gohd ^ �\`\_^ol�\p ^t\_^� l`� g^dd iy^i l`kohp\d iy\



�

i\`dl[` g^_^f \i\_ � �r ky[[dl`� iyld i\`dl[` g^_^f\i\_ k[__\kiora \w^ki dh_c^k\d [c
_\t[ohil[` k^` � \ g_[phk\p � �^� ^� \i ^o � �
� i[ [u iyld �[_u ch_iy\_ ^`p \wi\`p\p iy\
dky\f\ i[g[o[� lk^oor i[ t[ohf\ f\dy\d ^`p p�plf \`dl[`^o yrg \_kh� \d � 	^ki[_l`� iy\
dh�pltldl[` f ^du ld lfg[_i^`i l` � [iy [c iy\d\ dky\f \d ^`p iyld di_^i\�r ^oo[� d c[_
^` l`ihlilt\ �^r i[ \wi\`p iy\ dh�pltldl[` f^dud i[ ^_� li_^_r t^o\`k\ t\_ilk\d �
]\ p\t\o[g ^ `\� dh�pltldl[` dky\f\ c[_ dh_c^k\d dlf lo^_ i[ �

� l` iy^i �\ c^ki[_

[h_ dh�pltldl[` dky\f\ l`i[ i�[ pl�\_\`i di\gd � ol`\^_ dh�pltldl[` ^`p pl� \_\`kl`� �
�h_ f\iy[p pl� \_d l` iy^i li ld ^` l`i\_g [o^i[_r dh�pltldl[` dky\f\ ^d [gg[d\p i[ ^`
^gg_[w lf ^il`� f\iy[p � 	 l_di a �\ p\_lt\ ^ di^il[`^_ra l`i\_g [o^i[_r dky\f \ c[_ kh_t\d
iy^i ^gg\^_d l` ��� ^`p dy[� y[� [h_ f \iy[p c^ki[_d l`i[ ol`\^_ dh�pltldl[` c[oo[�\p
�r pl� \_\`kl`� � � \wi �\ \wi\`p iyld dky\f \ i[ �h^p_lo^i\_^o dh_c^k\d ^`p �\`\_^ol�\
iy\ pl�\_\`i g^dd\d i[ t\_ilk\d [c ^_� li_^_r t^o\`k\ � 
yld dh_c^k\ dh�pltldl[` dky\f\ ld
iy\` dy[�` i[ � \ ^ dh�pltldl[` dky\f \ c[_ kh_t\ `\i�[_ud � 	 l`^oora �\ p\_lt\ ^ `[`�
di^il[`^_ra l`i\_g[o^i[_r dky\f \ c[_ kh_t\d k^g^� o\ [c �\`\_^il`� kl_ko\d ^`p \wi\`p
iy^i dky\f\ i[ ^_� li_^_r �h^p_lo^i\_^o dh_c^k\d � � dl`� iyld `[`�di^il[`^_r dky\f\ a �\
dy[� iy^i �r ky[[dl`� iy\ i\`dl[` g^_^f\i\_ k[__\kior \w^ki dh_c^k\d [c _\t[ohil[`
k^` � \ g_[phk\p �



�
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]\ � loo �_di k[`di_hki ^ di^il[`^_ra l`i\_g [o^i[_r dh�pltldl[` dky\f\ c[_ kh_t\d ^`p
dh_c^k\d � �h_ hoilf ^i\ �[^o ld i[ p\t\o[g ^ `[`�di^il[`^_r dky\f \ k^g^� o\ [c f[p\ol`�
^ fhky � lp\_ _^`�\ [c dy^g\d � y[�\t\_ a iy\ di^il[`^_r dky\f\ ld ko\^_\_ � [iy l` i\_f d
[c lid \wgo^`^il[` ^`p `[i^il[` � q^i\_ a �\ dy[� y[� iy\ `[`�di^il[`^_r k^d\ ld ^
dlfgo\ \wi\`dl[` [c iy\ di^il[`^_r f \iy[p p\dk_l� \p `\wi �

� �� ��-�+ %��� H� HGH'I

]\ � \� l` �r k[`di_hkil`� ^` l`i\_g [o^i[_r dky\f\ c[_ kh_t\d � v dh�pltldl[` dky\f \
c[_ kh_t\d ld l`i\_g[o^i[_r lc iy\ f \iy[p ld [c iy\ c[_f � �� ��� � � �� ^`p � �� ���� � �
	 
��� ��
� �� �� �y\_\ � �� ld iy\ ��� t\_i\w ^i iy\ ��� o\t\o [c dh�pltldl[` ^`p 
� ld iy\ � ��
k[ \� kl\`i [c iy\ dh�plt ldl[` f ^du � ]y\` k[`dlp\_l`� ^` l`i\_g[o^i[_r dh�pltldl[`
dky\f\ c[_ kh_t\d a �\ � loo ^ddhf \ iy^i ^oo [c iy\d\ k[`i_[o g[l`id ^_\ dg^k\p h`lc[_f or
l` ^ g^_^f \i_lk dg^k\ �d\\ ��h_\ 	 �
 a o\ci� � �h_ dh�pltldl[` dky\f\ � loo iy\` i^u\ iyld
d\i [c t\_ilk\d ^`p g_[phk\ ^ `\� d\i [c t\_ilk\d [` ^` l`i\_t^o iy^i ld i� lk\ ^d �`\ ^d
iy\ [_l� l`^o � 
y\` ^oo iy^i ld _\�hl_\p ld i[ p\t\o[g ^ _ho\ i[ l`d\_i `\� t\_ilk\d a � �� ���� � a
� \i�\\` \^ky [c iy\ � lt\` k[`i_[o g[l`id � \k^hd\ iy\ [op t\_ilk\d ^_\ l`i\_g [o^i\p ^`p a
iy\_\c[_\ a `[i f [pl�\p �

�[� �\ p\_lt\ iy\ �\oo�u`[�` c[h_ g[l`i dky\f\ [c ��� ^d ^` \w^fgo\ [c dhky
^ dh�pltldl[` dky\f \ � e[`dlp\_ c[h_ k[`d\khilt\ k[`i_[o g [l`id iy^i y^t\ h`lc[_f or
dg^k\p g^_^f \i_lk k[fg[`\`id ^dd[ kl^i\p � liy iy\f � 
y\d\ g [l`id p\�`\ ^ h`l�h\
kh� lk g [or`[f l^o iy^i l`i\_g[o^i\d iy\f � 
y\ `\� g[l`i l`d\_i\p l`i[ iy\ kh_t\
dy[hop � \ g [dlil[`\p l` iy\ f lppo\ [c iy\ c[h_ g[l`id dhky iy^i iy\ `\� g[l`i ol\d



�

	 l�h_\ 	 �
 � 
y\ k[\� kl\`id hd\p i[ �\`\_^i\ iy\ g [l`i l` iy\ f lppo\ [` iy\ kh� lk
g[or`[f l^o l`i\_g [o^il`� iy[d\ c[h_ g [l`id �o\ci� � 
y\ k[ \� kl\`id i[ �\`\_^i\ iy\
d^f \ g[l`i ^ci\_ g \_c[_f l`� [`\ _[h`p [c ol`\^_ dh�pltldl[` �_l�yi� �

[` iy\ kh� lk ch`kil[` p\�`\p �r iy[d\ g [l`id � b[dlil[`l`� iy\ g[l`i [` iyld kh� lk
ch`kil[` � loo � lt\ iy\ dh�pltldl[` dky\f\ iy\ g_[g \_ir iy^i lc ^oo [c iy\ k[`i_[o g [l`id
^_\ h`lc[_f or d^fgo\p [� ^ kh� lk ch`kil[` a iy\` iyld dky\f \ � loo _\g_[phk\ iy^i kh� lk
ch`kil[` � 
y\ `\� g[l`i �d g[dlil[` k^` � \ d[ot\p c[_ l` i\_f d [c iy\ c[h_ k[`i_[o g [l`id
�d\\ ��h_\ 	 �
 a o\ci� � jl`k\ iy\ g [l`id ^_\ dg^k\p h`lc[_f or l` iy\ g^_^f \i_lk dg^k\ a
iy\ k[\� kl\`id � loo `[i p\g \`p [` iy\ dg^kl`� [c iy\ k[`i_[o g[l`id ^`p rl\opd iy\
dh�pltldl[` dky\f\ l` \�h^il[` 	 �
 � 
yld ld \w^kior iy\ �\oo�u`[�` c[h_ g[l`i dky\f \
[c �	� ^`p ��� � liy iy\ i\`dl[` g^_^f \i\_ d\i i[ 
 �

� �� ��� � � ��
� �� ���� � � � �

�� � ��� � � ���� �� � ���� ��� � � �
��� ����

�	 �
�

]\ k^` l`i_[phk\ ^ i\`dl[` g^_^f \i\_ � iy^i � o\`pd � \i�\\` iyld dh�pltldl[`
f^du ^`p ol`\^_ dh�plt ldl[` � 
y\ _\dhoil`� dh�pltldl[` dky\f \ ld iy\` \�h^il[` 	 �	 �
]y\` � ld �\_[ a iy\ dh�pltldl[` dky\f\ ld ol`\^_ dh�pltldl[` � �y\` � ld [`\ a iyld
dky\f \ ld \w^kior iy\ c[h_�g[l`i dky\f \ l` \�h^il[` 	 �
 � 
r` \i ^o � ��� dy[� iy^i iyld
`\� a i\`dl[`\p dh�pltldl[` dky\f\ g_[phk\d ^ kh_t\ iy^i ld � � c[_ �� � � � ^`p � � c[_
� � � � 	 �

� �� ��� � � ��
� �� ���� � � ��

�� � ��� � � ����� � �� � ����� � ��� � � �
��� ����

�	 �	�



�

m\g_\d\`il`� ^ dh�pltldl[` f ^du ^d ^ �\`\_^il`� ch`kil[` k^` [ci\` � \ hd\ch o �y\`
^`^or�l`� dh�pltldl[` dky\f\d �
�� � ]\ p\�`\ ^ �\`\_^il`� ch`kil[` 
 �� � c[_ kh_t\d
i[ � \ 
 �� � � 	��� 
�� � �y\_\ 
� ld iy\ ��� k[\� kl\`i [c iy\ dh�plt ldl[` f ^du [_ �\_[
�y\` iy^i k[\� kl\`i p[\d `[i \w ldi � ]\ � loo ^od[ _\g_\d\`i iy\ k[`i_[o g[l`id ^d ^
�\`\_^il`� ch`kil[` �y\_\ � � �� � � 	 � �� � � � 
y\` [`\ di\g [c dh�pltldl[` ld _\g_\d\`i\p
^d � �� � �� � � 
 �� � � � � �� � � � �`\ ^pt^`i^�\ iy^i �\`\_^il`� ch`kil[`d g_[tlp\ ld iy^i
�_\^ul`� ^g^_i ^ dh�plt ldl[` dky\f \ l`i[ d\g^_^i\ g^dd\d [t\_ iy\ f \dy ld dlfgo\ �dhky
^d ol`\^_ dh�pltldl[` ^`p _\g \^i\p ^t\_^� l`� ^d l` �
��� � �hdi c^ki[_l`� iy\ �\`\_^il`�
ch`kil[` g_[t lp\d iy\ `\k\dd^_r i[[o i[ dgoli ^ dh�pltldl[` di\g l`i[ d\g^_^i\ g^dd\d
[t\_ iy\ f \dy � ]\ k^oo iy ld dh�pltldl[` f \iy[p � liy fhoilg o\ g^dd\d ^ � ����	
�

�
��������� � �� 
� 
� 
y\d\ c^ki[_\p dh�plt ldl[` dky\f\d k^` � \ \^dl\_ i[ lfgo\f \`i
� \k^hd\ \^ky g^dd k^` � \ irglk^oor _\g_\d\`i\p [` iy\ [`\�_l`� [c ^ t\_i\w a �ylky p[\d
`[i _\�hl_\ k[fgolk^i\p f\dy i_^t\_d^o ^o�[_liyf d ^`p p^i^�di_hkih_\d i[ � \ �hloi �
vkkhfho^il`� iy\d\ o[ k^o g^dd\d i[�\iy\_ k^` ^oo[� t\_r o^_�\ a k[fgo\w g^dd\d i[ � \
k^okho^i\p l` ^ dlfgo\ f ^``\_ �
m\g_\d\`il`� [h_ dh�pltldl[` f^du ^d ^ �\`\_^il`� ch`kil[` a 
 �� � c[_ \�h^il[` 	 �


ld 
 �� � � � �
�� ��� � ��� �� � � 
 � ��� � � �

�� �� � �c �\ plt lp\ iyld f ^du � liy iy\ �\`\_^il`�
ch`kil[` c[_ ol`\^_ dh�pltldl[` ���� 
�� a �\ [�i^l` iy\ dh�pltldl[` f^du ���������� �

�
�


 � � �������
�

� 
y\ _l�yi�y^`p dlp\ [c ��h_\ 	 �
 dy[� d iy\ d\i [c k[`i_[o g[l`id ^ci\_
ol`\^_ dh�pltldl[` ^`p iy\ �\l�yid [c iy\ g [l`id iy^i _\dhoi l` iy\ d^f \ dh�pltldl[`
dky\f\d ^d [` iy\ o\ci�y^`p dlp\ [c ��h_\ 	 �
 �

�`\ _[h`p [c dh�plt ldl[` ld `[� � ^ggor ol`\^_ dh�pltldl[` ^`p iy\` ^ggor iy\ f ^du
���������� �

�
� 
 � � �������

�
i[ iy\ _\dhoil`� kh_t\ � ]\ k^` l`i\_g_\i iy\ d\k[`p f ^du

^d i^ul`� \^ky g[l`i ^`p ^ppl`� i[ iy^i g[l`i iy\ ^t\_^�\ [c iy\ d\k[`p pl� \_\`k\d
[c iy\ t\_ilk\d [` iy\ ^p� ^k\`i \p�\d � 	 l�h_\ 	 �	 dy[� d ^` \w^fgo\ [c iyld g_[k\dd �
	 l_di a �\ i^u\ iy\ l`lil^o kh_t\ _\g_\d\`il`� iy\ k_[dd�d\kil[` [c ^ g^�` ^`p g \_c[_f
ol`\^_ dh�pltldl[` i[ g_[phk\ ^ `\� kh_t\ � 
y\ [op t\_ilk\d c_[f iy\ g_\tl[hd kh_t\
^_\ yl�yol�yi\p c[_ ko^_lir� � \wi a �\ ^ggor iy\ pl�\_\`kl`� g^dd i[ iyld `\� kh_t\ a ^`p



�

	 l�h_\ 	 �	 � jh�pltlpl`� ^ kh_t\ �r g\_c[_f l`� ol`\^_ dh�pltldl[` ^`p iy\` pl� \_\`k�
l`� �

iy\ _\dhoil`� kh_t\ k[__\dg [`pd i[ [`\ _[h`p [c dh�pltldl[` � ]\ k^` iy\` k[`il`h\
iyld g_[k\dd i[ dh�pltlp\ iy\ kh_t\ ch_iy\_ lc p\dl_\p �

�` iyld c_^f \�[_u ol`\^_ dh�pltldl[` ld[o^i\d iy\ ky^`�\ l` i[g [o[�r �^ppl`� `\�
t\_ilk\d� ^`p iy\ pl� \_\`kl`� f^du ld[o^i\d iy\ g [dlil[`l`� [c iy^i �\[f\i_r� n\`\_�
^ol�^il[` [c ol`\^_ dh�pltldl[` i[ dh_c^k\d ld i_lt l^o d[ �\ `\\p i[ k[`k\`i_^i\ [`or [`
�\`\_^ol� l`� iy\ pl� \_\`k\ f ^du � vod[ `[ilk\ iy^i � \c[_\ �\ c^ki[_\p iy\ dh�pltldl[`
dky\f\ a iy\ [_l� l`^o t\_ilk\d �\_\ o\ci ^o[`\ �hi `\� t\_ilk\d y^p iy\ c[h_�g[l`i f ^du
^ggol\p i[ iy\f �d\\ \�h^il[` 	 �
� � �[� iy\ _ho\ c[_ ^oo [c iy\ t\_ilk\d ^ci\_ ol`\^_
dh�pltldl[` y^d � \k[f\ h`lc[_f � iy\ pl� \_\`kl`� g^dd ld ^ggol\p i[ ^oo [c iy\ t\_ilk\d
_\�^_po\dd [c �y\iy\_ iy\ t\_ilk\d �\_\ [_l� l`^oor [` iy\ kh_t\ [_ l`d\_i\p ph_l`� ol`\^_
dh�pltldl[` � 
y\ [_l� l`^o t\_ilk\d a � �� a ^_\ l`i\_g [o^i\p � \k^hd\ iy\ d\k[`p pl� \_\`k\
f ^du a ��� � � 	 � � a ld �\_[ c[_ iy\ ^p� ^k\`i t\_ilk\d dl`k\ iy\d\ t\_ilk\d ^_\ iy\ _\dhoi
[c ol`\^_ dh�plt ldl[` �l �\ � �� �� � 	 �� �� �� ��� �� � � � ��� � � �� � ]ylo\ iy\ c^ki iy^i iyld _ho\
ld h`lc[_f ld i_lt l^o c[_ kh_t\ dky\f \d a iyld c^ki[_l�^il[` � loo � \k[f \ f[_\ lfg[_i^`i
� liy dh_c^k\d ^d iy\_\ � loo `[i [`or � \ [_l� l`^o t\_ilk\d ^`p \p�\ t\_ilk\d a �hi c^k\
t\_ilk\d ^d �\oo �



�

	 l�h_\ 	 �� � 
 l�\_\`i irg \d [c g [l`id iy^i `\\p i[ � \ k[`dlp\_\p �y\` dh�pltlpl`�
iy\ f \dy � 
y\r ^_\ �c_[f o\ci i[ _l�yi� t\_i\w a \p�\ a ^`p c^k\ g[l`id �

� �� %��� H� HGH'I ,'- ��'G+� %�-,*&+G

� \wi �\ �\`\_^ol�\ iy\ kh_t\ dh�plt ldl[` dky\f \ i[ dh_c^k\d �r � _di i^ul`� iy\ i\`d[_
g_[phki [c iy\ p\_lt\p kh_t\ dky\f\ �d f ^dud � 
yld [g \_^il[` ^oo[� d hd i[ g_[phk\ ^
f\iy[p c[_ �h^p_lo^i\_^o dh_c^k\d iy^i �[_ud l` iy\ _\�ho^_ k^d\ �y\_\ iy\ t^o\`k\ [c ^
t\_i\w ld c[h_ ��\ p\�`\ iy\ t^o\`k\ [c ^ t\_i\w i[ � \ iy\ `hf� \_ [c �h^pd l`klp\`i i[
iy\ t\_i\w � � 
y\ ky^oo\`�\ ld i[ p\_lt\ ^ �\`\_^ol�^il[` [c iy\ f ^dud i[ \wi_^[_pl`^_r
t\_ilk\d �t^o\`k\ �� � � iy^i _\g_[phk\d iy\ _\�ho^_ k^d\ ^`p ld df[[iy l` iy\ olf li �
s[�� \oi ��� i[ [u ^ pl�\_\`i ^gg_[^ky �y\` y\ �\`\_^ol�\p iyld d^f \ f ^du c[_

kh_t\d i[ �h^p_lo^i\_^o dh_c^k\d � � \ k[`dlp\_\p iy\ iy_\\ pl� \_\`i irg \d [c g [l`id
�\`\_^i\p l` [`\ _[h`p [c dh�pltldl[` � t\_i\w g[l`id a \p�\ g [l`id a ^`p c^k\ g [l`id
�d\\ ��h_\ 	 ��� � �\_i\w g[l`id �\_\ o\ci ^o[`\ � \k^hd\ iy\r �\_\ iy\ [_l� l`^o k[`i_[o
g[l`id ^`p p[` �i ky^`�\ l` iyld l`i\_g [o^i[_r dky\f\ � 
p�\ g [l`id �\_\ �\`\_^i\p
�r ^ggorl`� iy\ kh_t\ _ho\ i[ iy\ \p�\d [c iy\ f \dy i[ g_[phk\ ^ `\� t\_i\w l` iy\
f lppo\ [c ^` \p�\ � 	^k\ g[l`id �\_\ iy\` ^` ^ggolk^il[` [c iy\ kh_t\ dky\f\ i[ c[h_
\p�\ g[l`id � 
y\_\c[_\ a iy\ [`or �\`\_^ol�^il[` iy^i s[�� \oi `\\p\p i[ \wi\`p iyld
dky\f \ i[ �h^p_lo^i\_^o f \dy\d �^d i[ �\`\_^ol�\ iy\ kh_t\ _ho\ i[ iy\ k^d\ [c ^` \p�\
t\_i\w iy^i ld ^p� ^k\`i i[ ^` \wi_^[_pl`^_r t\_i\w � 
y\ _ho\ iy^i y\ p\_lt\d l` iy\
\wi_^[_pl`^_r k^d\ ld dy[�` l` ��h_\ 	 �� �
]\ p\�`\ ^ �
	�
 � 
�� �	� i[ � \ ^ d\i [c t\_ilk\d ^`p \p�\d iy^i k[``\ki iy[d\

t\_ilk\d � ]\ k^` p\�`\ ^ kh_t\ `\i�[_u [` ^ dh_c^k\ �r ky[[dl`� ^ dh�d\i [c t\_ilk\d



�

	 l�h_\ 	 �� � s[�� \oi �d _ho\ c[_ g[dlil[`l`� ^` \p�\ g [l`i `\^_ ^` \wi_^[_pl`^_r t\_i\w �

^`p \p�\d [` iy\ k[^_d\ k[`i_[o g [or�[` i[ � \ g^_i [c iy^i kh_t\ � �c dh�pltldl[` _ho\d
^_\ p\�`\p c[_ iy\ kh_t\ `\i�[_u a iy\` iy\ kh_t\ k^` � \ dh�pltlp\p ^d �\oo � vd o[`�
^d iy\ dh_c^k\ dh�pltldl[` dky\f\ g_[phk\d ^ dh_c^k\ iy^i l`i\_g[o^i\d iy\ dh�plt lp\p
kh_t\ `\i�[_u a iy\` iy\ dy^g\ [c iy\ dh_c^k\ k^` � \ k[`i_[oo\p �r f^`lgho^il`� iy\
k[`i_[o g [l`id [c iy\ [_l� l`^o kh_t\ `\i�[_u � jg\klcr l`� iy\ g[dlil[` [c iy\ kh_t\
`\i�[_u � lt\d ^ t\_r l`ihlilt\ c\\o c[_ iy\ dy^g\ [c iy\ �`^o dh�pltlp\p dh_c^k\ �

�[i\ iy^i s[�� \oi �d dh�pltldl[` dky\f\ k^``[i � \ tl\�\p ^d ^ dh�pltldl[` dky\f \
c[_ kh_t\ `\i�[_ud � \k^hd\ iy\ _ho\ c[_ g[dlil[`l`� ^ `\� t\_i\w [` ^` \p�\ _\ol\d `[i
[`or [` \p�\ ^p� ^k\`i t\_ilk\d a �hi c^k\ ^p� ^k\`i t\_ilk\d ^d �\oo �d\\ ��h_\ 	 �� � � 
y\
dh�pltldl[` f \iy[p iy^i �\ g_\d\`i � loo y^t\ iy\ g_[g \_ir iy^i iy\ g [dlil[` [c `\�
\p�\ g[l`id ld p\i\_f l`\p [`or �r \p�\ ^p� ^k\`i t\_ilk\d ^`p a y\`k\ a k^` � \ tl\�\p
^d ^ dh�pltldl[` dky\f\ c[_ kh_t\ `\i�[_ud �

�` k[`i_^di i[ iy\ �^r s[�� \oi \wi\`p\p yld dh�pltldl[` dky\f\ i[ dh_c^k\d a �\
y^t\ c^ki[_\p iy\ dh�pltldl[` f^du l`i[ ol`\^_ dh�plt ldl[` ^`p pl� \_\`kl`� � ]\ [`or
`\\p i[ �\`\_^ol�\ iy[d\ i�[ f ^dud i[ dh_c^k\d � n\`\_^ol�l`� ol`\^_ dh�plt ldl[` ld
i_lt l^o ^`p �hdi � \k[f \d � lol`\^_ dh�pltldl[` � �[� ^oo iy^i ld o\ci ld i[ �\`\_^ol�\ iy\
pl�\_\`k\ f ^du � �[i\ iy^i iyld _ho\ ld h`lc[_f c[_ ^oo t\_ilk\d � t\_i\w a \p�\ a ^`p c^k\ �
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	 l�h_\ 	 �� � b[dlil[`l`� [c ^ t\_i\w �r ^ppl`� l` c^k\ pl� \_\`k\d ^`p \p�\ pl�\_\`k\d �


yld g_[g \_ir f ^u\d iy\ f \iy[p \^dl\_ i[ lfgo\f \`i ph\ i[ iy\ i�[ h`lc[_f f^dud
iy^i ^_\ ^ggol\p i[ iy\ dh_c^k\ �


[ k[fghi\ iy\ i\`d[_ g_[phki [c iy\ pl�\_\`k\ f ^du a �\ ^�^l` ^gg\^o i[ �\`�
\_^il`� ch`kil[`d � ]\ k^` _\g_\d\`i iyld [g \_^il[` ^d iy\ g_[phki [c i�[ �\`\_^il`�
ch`kil[`d �r fhoilg or l`� 
 �� � � 
 �� � � 
y\_\c[_\ a iy\ dh�plt ldl[` f ^du c[_ dh_c^k\d l`
iy\ _\�ho^_ k^d\ ld iy\` 
 �� � � � � 
 �� � � 
 �� � � 	
�
� � �� � � 
y\d\ k[\� kl\`id k^` � \
\^dlor tl\�\p ^d ^ 	
 f^i_lw �
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yld dky\f \ ld iy\` l`i\_g_\i\p ^d � ol`\^_or dh�pltlp\ iy\ f \dy ^`p iy\` c[_ \^ky
g[l`i ^pp l` iy\ ^t\_^�\ [c iy\ c^k\ pl�\_\`k\d �iy\ i\`d[_ [c iy\ d\k[`p pl� \_\`k\
f ^du dy[�` ^�[t\� c_[f \^ky [c iy\ c^k\�^p� ^k\`i t\_ilk\d ^`p iy\ \p�\ pl� \_\`k\d
c_[f iy\ \p�\�^p� ^k\`i t\_ilk\d � 	 l�h_\ 	 �� loohdi_^i\d iyld g_[k\dd � vci\_ ol`\^_
dh�pltldl[` �\ ^pp l` iy\ c^k\ pl�\_\`k\d �_\g_\d\`i\p ^d �_^r _\� l[`d� i[ _\g[dlil[`
iy\ g [l`i ^d dy[�` l` iy\ i[g [c iy\ ��h_\ � � \wi �\ ^pp l` iy\ \p�\ pl� \_\`k\d
�yl�yol�yi\p l` iy\ � [ii[f [c iy\ ��h_\� a �ylky g_[phk\d iy\ �`^o g [dlil[` [c iy\
g[l`i ^ci\_ [`\ _[h`p [c dh�pltldl[` �







	 l�h_\ 	 �� � 	^k\ pl�\_\`k\d ^`p \p�\ pl�\_\`k\d iy^i `\\p i[ � \ k[fghi\p l` iy\
\wi_^[_pl`^_r t\_i\w k^d\ �

�` iy\ kh_t\ k^d\ a iy\ [_l� l`^o t\_ilk\d ^_\ l`i\_g [o^i\p � \k^hd\ iy\ \p�\ pl� \_\`k\d
^_\ `\k\dd^_lor �\_[ a dl`k\ iy\ ^p� ^k\`i t\_ilk\d ^_\ iy\ _\dhoi [c ol`\^_ dh�pltldl[` �

y\ d^f \ ld i_h\ y\_\ � iy\ \p�\ pl� \_\`k\d ^_\ diloo �\_[ ^`p iy\ c^k\ pl�\_\`k\d ^_\
^d �\oo � �\_ilk\d iy^i ^_\ ^pp\p [` iy\ \p�\d [c �h^pd ph_l`� ol`\^_ dh�pltldl[` ^_\
[`or ^�\ki\p �r iy\ \p�\ pl�\_\`k\d � \k^hd\ iy\ c^k\ pl�\_\`k\d � loo � \ �\_[ � 	^k\
g[l`id ^_\ iy\ [`or g[l`id iy^i ^_\ ^�\ki\p �r � [iy iy\ c^k\ pl� \_\`k\d ^`p iy\ \p�\
pl�\_\`k\d �

� �� �� �������	
���� 
���
���

�`c[_ih`^i\ora iy ld dky\f \ l` lid kh__\`i l`k^_`^il[` p[\d `[i y^`po\ \wi_^[_pl`^_r
t\_ilk\d a iy^i ld a t\_ilk\d � liy t^o\`k\ [iy\_ iy^` � � 	 l�h_\ 	 �� dy[� d iy\ f ^dud iy^i
`\\p i[ � \ k[fghi\p l` iy\ \wi_^[_pl`^_r k^d\ � 
y\ i[g _[� dy[� d iy\ c^k\ f ^dud
iy^i `\\p i[ � \ k^okho^i\p c[_ iy\ pl� \_\`i irg \d [c g [l`id �t\_i\w a \p�\ a ^`p c^k\� ^`p
iy\ �[ii[f _[� dy[� d iy\ k[__\dg[`pl`� \p�\ f ^dud � vd d\\` [` iy\ c^_ _l�yi [c iy\
��h_\ a �\ `\\p i[ �\`\_^ol�\ iy\ pl� \_\`k\ [g \_^i[_ c[_ c^k\d i[ \wi_^[_pl`^_r t\_ilk\d �

y\ \p�\ pl�\_\`k\ f ^du ^od[ `\\pd �[_u dl`k\ li ld h`ko\^_ y[� iy\ pl�\_\`k\ f ^du
dy[hop � \y^t\ �y\` k\`i\_\p [` ^` \wi_^[_pl`^_r t\_i\w �d\\ f lppo\ [c �[ii[f _[� � �


[ k^okho^i\ iy\ c^k\ pl�\_\`k\ ^i ^` ^_� li_^_r t^o\`k\ t\_i\w a �\ g_[k\dd \^ky




	

	 l�h_\ 	 �� � 	^k\ pl� \_\`k\ f ^du c[_ ^` ^_� li_^_r t^o\`k\ t\_i\w �

	 l�h_\ 	 �� � 
p�\ pl� \_\`k\ _ho\ ^i ^` \wi_^[_pl`^_r t\_i\w ^k_[dd iy\ yl�yol�yi\p
\p�\ �o\ci� � 
p�\ pl� \_\`k\ _ho\ ^i ^ t^o\`k\ iy_\\ t\_i\w �_l�yi� �

g[or�[` k[`i^l`l`� iy\ dg \kl�\p t\_i\w ^`p ^kkhfho^i\ iy\ f ^du 
 � � � � � �� � 
yld
g_[k\dd � loo _\dhoi l` iy\ f ^du dy[�` l` ��h_\ 	 �� � 
yld f ^du ld iy\` plt lp\p �r ��
�y\_\ � ld iy\ t^o\`k\ [c iy\ t\_i\w �


wi\`pl`� iy\ \p�\ _ho\ ��� � � 	 � � i[ \wi_^[_pl`^_r t\_ilk\d _\�hl_\d f [_\
�[_u � 
yld _ho\ `\\pd i[ y^t\ iy\ g_[g \_ir iy^i a ^i ^ t\_i\w [c t^o\`k\ c[h_ a iy\ _ho\
ld ��� � � 	 � � i[ f ^l`i^l` iy\ i\`d[_ g_[phki di_hkih_\ � 	 l�h_\ 	 �� �o\ci� dy[� d iy\
\p�\ _ho\ ^i ^` \wi_^[_pl`^_r t\_i\w � 
y\ _ho\ ld \dd\`il^oor drff\i_lk \wk\gi iy^i
iy\ pl�\_\`k\d [` \p�\d ^p� ^k\`i i[ iy\ yl�yol�yi\p \p�\ ^_\ �\_[ d[ iy^i iy\ i\`d[_
g_[phki k^d\ ld _\g_[phk\p � �[i\ iy^i iyld [_p\_l`� [c iy\ \p�\d ld lf golklior di[_\p
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	 l�h_\ 	 �� � jh�pltldl[` [c ^` �v� k[`i^l`l`� t\_ilk\d [c t^o\`k\ iy_\\ i[ �t\ � 	^_
_l�yi ^od[ dy[� d iy\ kh_t\ `\i�[_u l`i\_g [o^i\p �r iy\ dh_c^k\ �

l` iy\ g[or�[`d k[`i^l`l`� iy\d\ t\_ilk\d � � dl`� iyld _\dhoil`� pl�\_\`k\ a �\ plt lp\
iy\ pl�\_\`k\ �r 	� ^`p ^pp iy\ �h^`ilir i[ iy\ t\_i\w i[ � \ _\g[dlil[`\p �

�[�\t\_ a iy\_\ ld ^ g_[� o\f � liy iy\ f ^du dy[�` l` ��h_\ 	 �� �o\ci� � 
y\ f ^du
c^lod i[ g_[phk\ ^ dh_c^k\ iy^i ld � � l` iy\ k^d\ [c ^ t\_i\w [c t^o\`k\ � � 
[ [t\_k[f \
iyld k[`il`hlir lddh\ a �\ g_[tlp\ ^ pl�\_\`i _ho\ i[ hd\ l` iy\ k^d\ �y\_\ iy\ t^o\`k\ ld
� � �`di\^p [c hdl`� iy\ pl�\_\`k\ f ^du [c ��h_\ 	 �� �o\ci� a �\ hd\ iy\ f ^du l` ��h_\ 	 ��
�_l�yi� � 
 dd\`il^oor [`or y^oc [c iy\ pl� \_\`k\ ^o[`� iy\ [iy\_ \p�\d ld dh�i_^ki\p [hi �

�[ilk\ iy^i iy\ \p�\ _ho\d iy^i �\ y^t\ p\dk_l� \p [`or _\�hl_\ [iy\_ \p�\ t\_ilk\d �

y\ c^k\ pl�\_\`k\d c[_ \p�\ t\_ilk\d ^_\ `\k\dd^_lor �\_[ ^`p `[`\ [c iy\ \p�\ plc�
c\_\`k\d _\�hl_\ c^k\�^p� ^k\`i t\_ilk\d � 
y\_\c[_\ a iy\ dh�pltldl[` _ho\d iy^i �\ y^t\
p\dk_l� \p d[ c^_ k^` � \ t l\�\p ^d ^ dh�pltldl[` dky\f\ c[_ kh_t\ `\i�[_ud ^d �\oo �
jg \kl�k^oora iy\ \p�\d [c iy\ [_l� l`^o k[`i_[o dh_c^k\ p\�`\ ^ kh_t\ `\i�[_u iy^i a �y\`
dh�pltlp\p a iy\ dh_c^k\ f ^p\ hg [c iy^i `\i�[_u � loo g^dd iy_[h�y �

	 l�h_\ 	 �� dy[� d ^` \w^fgo\ f \dy dh�pltlp\p hdl`� iy\d\ _ho\d c[_ \wi_^[_pl`^_r
t\_ilk\d � 
y\ �v � p\glki\p l` iy\ ��h_\ k[`i^l`d t\_ilk\d [c t^o\`k\ iy_\\ [` iy\
�c\\i� ^`p ^od[ [c t^o\`k\ �t\ �y\_\ iy\ �c\\i� k[``\ki i[ iy\ _\di [c iy\ �v �� 
y\
f\dy [` iy\ c^_ _l�yi ^od[ dy[� d iy\ kh_t\ `\i�[_u p\�`\p �r iy\ \p�\d [c iy\ [_l� l`^o
f \dy iy^i iy\ dh_c^k\ l`i\_g[o^i\d �




�
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yld dh�pltldl[` dky\f \ ld dh_g_ldl`� or dlfgo\ i[ lfgo\f \`i � b_\tl[hdora �\ c^ki[_\p ^
dl`� o\ dh�plt ldl[` di\g l`i[ i�[ g^dd\d � ol`\^_ dh�pltldl[` ^`p pl�\_\`kl`� � 
y\_\c[_\ a
�\ � loo lfgo\f \`i ^ dl`� o\ _[h`p [c dh�pltldl[` ^d i�[ d\g^_^i\ g^dd\d � voiy[h�y
d\t\_^o pl�\_\`i f ^dud `\\p i[ � \ k[fghi\p c[_ \^ky g^dd a \^ky f^du � loo _\�hl_\ [`or
iy\ [`\�_l`� ^_[h`p \^ky t\_i\w � 
yld o[ k^o di_hkih_\ [c iy\ f ^dud ^oo[� d hd i[ p\�`\
^ dlf go\ f ^du c[_ \^ky �h^p iy^i ld ^kkhfho^i\p c[_ iy\ t\_ilk\d l` iy\ f \dy � ]\
� loo ^od[ ^ddhf \ iy^i iy\ �\[f\i_r � \l`� dh�pltlp\p � loo � \ l` ^ i[g[o[�r��\[f \i_r
c[_f ^i _\g_\d\`i\p ^d �� ��� �y\_\ � ld ^ oldi [c �h^pd a \^ky [c �ylky ld ^ oldi [c c[h_
l`plk\d a ^`p � ld ^ oldi [c t\_ilk\d �


y\ �_di di\g l` iy\ dh�plt ldl[` g_[ k\dd ld i[ g \_c[_f ol`\^_ dh�pltldl[` � 
yld
gy^d\ k^` � \ k[fghi\p hdl`� ^ ol`\^_ g^dd [t\_ ^oo [c iy\ �h^pd l` iy\ f\dy � 	[_ \^ky
�h^p l` iy\ � lt\` f \dy �\ plt lp\ iy\ �h^p l`i[ c[h_ �h^pd � �\_ilk\d ^i iy\ k[_`\_d
[c iy\ �h^p di^r iy\ d^f \ a �hi `\� t\_ilk\d [` iy\ f lpg[l`id [c iy\ \p�\d ^`p ^i iy\
k\`i_[lp [c iy\ �h^p `\\p i[ � \ ^pp\p i[ iy\ f \dy � 
[ ^t[lp ^ppl`� iy\ d^f \ t\_i\w
i� lk\ i[ iy\ oldi [c t\_ilk\d a �\ hd\ ^ y^dy i^� o\ � � \c[_\ iy\ c[h_ `\� t\_ilk\d ^i iy\
f lpg[l`id [c iy\ \p�\d ^_\ ^pp\p l`i[ iy\ `\� f\dy a \^ky t\_i\w ld ky\ku\p i[ d\\
lc iy^i t\_i\w y^d ^o_\^pr � \\` ^pp\p i[ iy\ y^dy i^� o\ � liy lid u\r c[_f \p �r iy\
l`plk\d [c iy\ i�[ t\_ilk\d ^i \liy\_ \`p [c iy^i ol`\ d\�f\`i � �c iy\ u\r ld ^o_\^pr l`
iy\ y^dy i^� o\ a iy\ l`p\w ^dd[ kl^i\p � liy iy^i u\r ld hd\p l`di\^p [c ^ppl`� ^ `\�
t\_i\w i[ iy\ f\dy � �c iy\ t\_i\w ld `[i c[h`p a iy\` ^ `\� t\_i\w ld l`d\_i\p � [iy l`i[
iy\ f \dy ^`p l`i[ iy\ y^dy i^� o\ � �`k\ ^oo [c iy\ �h^pd y^t\ � \\` g_[ k\dd\p a iy\
f \dy ld k[fgo\i\ ^`p ld g^dd\p [` i[ iy\ `\wi g^dd l` iy\ dh�pltldl[` g_[k\dd �


y\ `\wi g^_i [c iy\ dh�pltldl[` g_[k\dd ld iy\ pl�\_\`kl`� g^dd � �\k^hd\ ol`\^_
dh�pltldl[` ld[o^i\d iy\ ky^`�\ l` i[g [o[�ra `[ ^oi\_^il[`d ^_\ `\k\dd^_r l` iy\ i[g [o�
[�r oldi ph_l`� iyld g^dd � 
h_l`� iy\ pl�\_\`kl`� g^dd �\ ^od[ ^pp t^_l[hd pl� \_\`k\d
l`i[ \^ky [c iy\ t\_ilk\d � 
y\_\c[_\ a �\ � loo l` lil^ol�\ [h_ [highi f \dy i[ � \ iy\ d^f \
^d iy\ l`ghi f \dy ^`p ^kkhfho^i\ iy\ t^_l[hd pl�\_\`k\d l`i[ \^ky [c iy\ t\_ilk\d �




�

	 l�h_\ 	 �
� � 
y\ drff\i_lk f ^du iy^i ld ^kkhfho^i\p l` \p�\pl� ��� �


yld g^dd _\�hl_\d iy^i d\t\_^o pl�\_\`i �h^`ilil\d � \ k[fghi\p c[_ \^ky t\_i\w � 	 l_di a
iy\ t^o\`k\ [c \^ky t\_i\w `\\pd i[ � \ k^okho^i\p � 
yld �h^`ilira t^o ��� ld c[h`p �r
g\_c[_f l`� ^ g^dd [t\_ ^oo [c iy\ �h^pd ^`p l`k_\f \`il`� t^o ��� c[_ \^ky l`p\w a � a l`
iy\ �h^p �d oldi [c l`plk\d � � \wi a iy\ c^k\ pl� \_\`k\ a c^k\pl� ��� a ^`p \p�\ pl�\_\`k\ a
\p�\pl� ��� a `\\p i[ � \ k^okho^i\p c[_ \^ky t\_i\w �


y\ c^k\ pl� \_\`k\ ���h_\ 	 ��� ld _\o^ilt\or dlfgo\ i[ k[fghi\ hdl`� ^ ol`\^_ g^dd
[t\_ ^oo [c iy\ �h^pd � q\i ���� � \ iy\ oldi [c t\_i\w l`plk\d c[_ iy\ �h^p iy^i �\ �_\
kh__\`ior g_[ k\ddl`� � 	[_ \^ky �h^p l` iy\ f \dy ^`p c[_ ^oo l`plk\d l` iy^i �h^p a �\ �oo
k[fghi\ iy\ f ^du � �c^k\ �� ���� �c^k\ �� � ����� �c^k\ �� � ����� �c^k\ �� ����

�t^o �c^k\ �� ��
^`p ^pp iy^i �h^`ilir

l`i[ c^k\pl� �c^k\ �� �� � vci\_ ^oo [c iy\ �h^pd y^t\ � \\` g_[ k\dd\p a c^k\pl� ��� � loo k[`i^l`
iy\ c^k\ pl�\_\`k\ f ^du c[_ iy\ ��� t\_i\w ^d dy[�` l` ��h_\ 	 �� �


y\ \p�\ pl� \_\`k\ f ^du ���h_\ 	 ��� ld dol�yior f[_\ pl� khoi � \k^hd\ iy\ pl� \_�
\`k\ f ^du ld `[i drff\i_lk � �[�\t\_ a iy\ f ^du iy^i �\ �oo k[fghi\ ph_l`� iyld
di\g � loo � \ drff\i_lk a �hi �y\` iy\ pl�\_\`k\ ld ^pp\p l`i[ iy\ t\_i\w i[ � \
g[dlil[`\p a \p�\d � loo � \ dh�i_^ki\p [hi i[ � lt\ iy\ pl�\_\`k\ lid �`^o c[_f � 	[_
\^ky �h^p l` iy\ f\dy ^`p c[_ ^oo l`plk\d l` iy^i �h^p a �\ �oo ^kkhfho^i\ iy\ f ^du
��� �c^k\ �� ���� �c^k\ �� � ����� �c^k\ �� � ���� l`i[ \p�\pl� �c^k\ �� �� � 
yld g_[k\dd � loo c[_f iy\
f^du dy[�` l` ��h_\ 	 �
� c[_ ^oo [c iy\ t\_ilk\d �


y\ �`^o di\g l` iyld g^dd ld i[ ^kkhfho^i\ ^oo [c iy\d\ g^dd\d c[_ iy\ t^_l[hd




�

pl�\_\`k\d i[�\iy\_ i[ _\g [dlil[` iy\ t\_ilk\d _\dhoil`� c_[f ol`\^_ dh�pltldl[` � v�^l` a
iyld di\g k^` � \ k[fghi\p hdl`� ^ ol`\^_ g^dd [t\_ ^oo [c iy\ �h^pd l` iy\ f \dy � 	[_
\^ky �h^p ^`p c[_ \^ky l`p\w a �\ �oo ^pp l`i[ iy\ t\_i\w iy\ c^k\ pl�\_\`k\ ^dd[ kl^i\p
� liy iy\ c^k\�^p� ^k\`i g [l`i [` iy\ �h^p plt lp\p �r iy\ t^o\`k\ [c iyld t\_i\w � 
y\
\p�\ pl� \_\`k\d ^dd[kl^i\p � liy iy\ i�[ \p�\ ^p� ^k\`i g [l`id [` iy\ �h^p � loo ^od[
� \ ^pp\p l` \wk\gi iy^i iy\ [_iy[�[`^o \p�\ [` iy\ �h^p � loo � \ dh�i_^ki\p [hi i[
g_[phk\ iy\ f ^du dy[�` l` ��h_\ 	 �� �o\ci� � 
y\ _\dhoil`� \p�\ pl�\_\`k\d � loo iy\`
� \ plt lp\p �r c[h_ ilf \d iy\ t^o\`k\ [c iy\ \p�\�^p� ^k\`i t\_i\w ^`p ^pp\p l`i[ iy\
t\_i\w i[ � \ g[dlil[`\p � 
y\ \wi_^ c^ki[_ [c i�[ l` iy\ p\`[f l`^i[_ c[_ iy\ \p�\�
^p� ^k\`i t\_ilk\d ld � \k^hd\ \^ky \p�\�^p� ^k\`i t\_i\w � loo � \ g_[k\dd\p \w^kior i� lk\
dl`k\ iy\ dh_c^k\ ld ^ f ^`lc[op � 
yld g_[k\dd k^` � \ dhff^_l�\p l` iy\ c[oo[� l`�
hgp^i\ \�h^il[` �

� �c^k\ �� �� � �
c^k\pl� �c^k\ �� ����t^o �c^k\ �� ��

� �c^k\ �� �� � �
\p�\pl� �c^k\ �� � ������ �c^k\ �� � ������ �c^k\ �� ����

�t^o �c^k\ �� � ���
� �c^k\ �� �� � �

\p�\pl� �c^k\ �� � ������ �c^k\ �� � ������ �c^k\ �� ����
�t^o �c^k\ �� � ���

�	 ���


y\ [`or dg \kl^o k^d\ iy^i `\\pd i[ � \ k[`dlp\_\p ld l` iy\ k^d\ [c ^ t^o\`k\ iy_\\
t\_i\w � �` iy\ k^d\ �y\_\ ^` \p�\�^p� ^k\`i t\_i\w ld [c t^o\`k\ iy_\\ a [`or y^oc [c
iy\ [_iy[�[`^o \p�\ ld dh�i_^ki\p [hi _\f[tl`� iy\ k[\� kl\`i [c i�[ l` iy\ hgp^i\
\�h^il[` �
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b_\tl[hdora �\ p\t\o[g \p ^ di^il[`^_r dh�pltldl[` dky\f\ c[_ kh_t\d ^`p dh_c^k\d a
�ylky f\^`d iy^i iy\ dh�pltldl[` _ho\d plp `[i ky^`�\ ^d ^ ch`kil[` [c iy\ o\t\o
[c dh�pltldl[` � ]\ `[� ih_` i[ p\t\o[gl`� ^ `[`�di^il[`^_r ^o�[_liyf k^g^� o\ [c
f[p\ol`� ^ fhky � lp\_ t^_l\ir [c dy^g\d � 
yld `[`�di^il[`^_r ^o�[_liyf � loo ih_`
[hi i[ � \ ^ dlf go\ \wi\`dl[` [c iy\ di^il[`^_r f\iy[p g_\d\`i\p \^_ol\_ � ]\ � loo ^od[
d\\ iy^i a �r hdl`� iyld `\� f\iy[p a �\ � loo � \ ^� o\ i[ �\`\_^i\ kl_ko\d ^`p a iy\_\c[_\ a
dh_c^k\d [c _\t[ohil[` ^d �\oo �

� �� ��-�+G

�` iy\ di^il[`^_r k^d\ c[_ kh_t\d �\ p\t\o[g \p ^ dh�plt ldl[` dky\f\ �r k[`dlp\_l`� iy\
h`l�h\ kh� lk g[or`[f l^o iy^i l`i\_g [o^i\d c[h_ k[`d\khilt\ g[l`id dg^k\p h`lc[_f or
l` ^ g^_^f \i_lk dg^k\ � ]\ � loo g_[ k\\p l` ^ dlf lo^_ c^dyl[` c[_ [h_ `[`�di^il[`^_r
dh�pltldl[` dky\f \ � �[�\t\_ a `[� �\ hd\ ^ pl�\_\`i d\i [c ch`kil[`d i[ p\i\_f l`\ iy\
l`i\_g [o^il`� kh_t\ � �`di\^p [c p\t\o[gl`� ^` l`i\_g [o^il`� kh_t\ � liy iy\ ch`kil[`d
�
 � � � �� � �� � a �\ hd\ iy\ ch`kil[`d �
 � � � k[d ��� � dl` ���� � 
yld � loo � lt\ iy\ dh�pltldl[`
dky\f\ iy\ g_[g \_ir iy^i lc iy\ g[l`id ^_\ d^fgo\p h`lc[_f or [� ^ ch`kil[` iy^i k^`
� \ _\g_\d\`i\p ^d ^ ol`\^_ k[f� l`^il[` [c �
 � � � k[d ��� � dl` ���� a iy\` iyld dh�pltldl[`
dky\f\ � loo _\g_[phk\ iy^i ch`kil[` � �`olu\ iy\ kh� lk k^d\ a iy\d\ k[\� kl\`id � loo
� \ p\g \`p\`i [` iy\ dg^kl`� � \i�\\` iy\ g[l`id ph\ i[ iy\ hd\ [c k[d ��� ^`p dl` ��� �
j[otl`� c[_ iy\ �\l�yid � lt\d iy\ dh�pltldl[` dky\f\

� �� ��� � � ��
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vi � _di � o^`k\ a \�h^il[` � �
 o[[ud dh_g_ldl`� or dlf lo^_ i[ \�h^il[` 	 �	 c_[f iy\
di^il[`^_r k^d\ � 
y\ pl�\_\`k\ y\_\ ld iy^i � � ky^`�\d ^d ^ ch`kil[` [c iy\ dh�pltldl[`
o\t\o � a �ylky � lt\d iyld f \iy[p lid `[`�di^il[`^_r g_[g \_ir� vod[ `[i\ iy^i iy\
_\kh_dlt\ p\�`lil[` [c �� ld \w^kior iy^i [c iy\ y^oc�^`� o\ lp\`ilir c[_ dl` ��� ^`p k[d ��� �

r` p\_lt\d iyld d^f \ dh�pltldl[` f \iy[p l` ��� � �[�\t\_ a iy\ _\dhoil`� dky\f \ ld
f[_\ k[fgolk^i\p ^d iy\ f \iy[p ld l` i\_f d [c k[d ��� ^`p iy\ y^oc�^`� o\ lp\`ilir ld
`[i hd\p �

�t_lddlfi� ld \i ^o � ��� ^od[ p\t\o[g iyld d^f \ dh�pltldl[` dky\f \ �r ^ddhf l`� iy^i
c[h_ k[`d\khilt\ k[`i_[o g [l`id ol\ [` ^ kl_ko\ � liy h`lc[_f or dg^k\p ����� t^oh\d ^dd[�
kl^i\p � liy iy\f � 
y\ ^hiy[_d iy\` d[ot\ c[_ iy\ `\� g[l`i [` iy\ kl_ko\ a �y[d\ ^`� o\
ld p\�`\p �r iy\ k\`i_[lp [c iy\ ^`�ho^_ k[fg[`\`id ^dd[ kl^i\p � liy iy\ [iy\_ c[h_
t\_ilk\d a l` i\_f d [c iy\ g [dlil[` [c iy\ c[h_ k[`i_[o g[l`id [` iy\ kl_ko\ � 
y\l_ _\g�
_\d\`i^il[` ld dlf go\_ iy^` iy^i [c 
r` �d ��� � y[�\t\_ a iy\l_ f \iy[p ld diloo \wg_\dd\p
l` i\_f d [c k[d ��� �


y\ g^_^f \i\_ a � � a k^` � \ t l\�\p ^d ^ i\`dl[` iy^i k[`i_[od iy\ dy^g\ [c iy\ kh_t\ �
	[_ � � � � 
 iy\ d\�h\`k\ � � k[`t\_�\d ^`p y^d ^ olf li [c 
 � �c �\ d\i � � � 
 a iy\`
� � � 
 c[_ ^oo � ^`p iy\ dh�pltldl[` dky\f \ � \k[f \d di^il[`^_r ^`p ld \w^kior iy^i
[c \�h^il[` 	 �
 � 
 \t\o[gl`� ^` l`i\_g[o^il`� kh_t\ � liy iy\ ch`kil[`d �
 � � � �� � ��� �
rl\opd iy\ d^f \ dh�pltldl[` dky\f \ ^�^l` �hi � liy � � � 
 � 
y\_\c[_\ a iy\ _^`�\ [c iy\
i\`dl[` y^d � \\` _\o^w\p i[ � \ � � � � 
 � � dl`� iy\ i\ky`l�h\d p\dk_l� \p �r 
r` ^`p
q\t l` l` �� � a �\ k^` ^`^or�\ iy\ f ^�`lihp\ [c iy\ pl�\_\`k\ � \i�\\` iy\ k[\� kl\`id
[c \�h^il[` � �
 ^`p \�h^il[` 	 �
 i[ dy[� iy^i iyld dh�pltldl[` dky\f\ � loo g_[phk\ ^
kh_t\ iy^i ld � � l` iy\ olf li �
]\ k^` ^od[ ^`^or�\ iy\ \� \ki iy^i pl� \_\`i i\`dl[` t^oh\d y^t\ [` iy\ dy^g \

[c iy\ kh_t\ � 	 l�h_\ � �
 dy[� d iy\ dh�plt ldl[` [c iy\ d^f \ k[`i_[o g [or�[` � liy
pl�\_\`i i\`dl[` t^oh\d � vd iy\ i\`dl[` � \k[f\d f[_\ g[dlilt\ a iy\ olf li kh_t\ i\`pd




�

	 l�h_\ � �
 � jh�pltldl[` [c iy\ d^f \ d�h^_\ � liy i\`dl[`d �� 	� a � 	� a 
 	� a ^`p � 	� c_[f
o\ci i[ _l�yi �

i[ ghoo ko[d\_ i[ iy\ \p�\d [c iy\ [_l� l`^o k[`i_[o g [or�[` � e[`t\_d\ora ^d iy\ i\`dl[`
� \k[f\d f [_\ `\�^ilt\ iy\ olf li kh_t\ ghood c^_iy\_ ^�^r c_[f iy\ \p�\d [c iy\ [_l� l`^o
g[or�[` � �` iy\ k^d\ �y\_\ iy\ i\`dl[` ld d\i i[ 
 a iy\ kh_t\ g_[phk\p ld iy\ d^f \ ^d
iy\ di^il[`^_r f\iy[p dy[�` \^_ol\_ � �[�\t\_ a �y\` iy\ i\`dl[` ld � iy\ kh_t\ l` iyld
\w^fgo\ ld \w^kior ^ kl_ko\ � 
y\ c^ki iy^i ^ kl_ko\ k^` � \ g_[phk\p ld `[i dh_g_ldl`�
iy[h�y � \k^hd\ kl_ko\d k^` � \ _\g_\d\`i\p hdl`� dl` ��� ^`p k[d ��� a �ylky ^_\ ch`kil[`d
iyld dh�pltldl[` dky\f\ ld p\dl�`\p i[ _\g_[phk\ �

� dl`� �\`\_^il`� ch`kil[`d ^�^l` a 
 �� � c[_ \�h^il[` � �
 ld 
 �� � � ��
��� ���� ��� ��� �� ��


 � ��� ��� � � �
��� �� � 
yld dh�pltldl[` f ^du k^` iy\` � \ c^ki[_\p �r pltlpl`� 
 �� � � liy

iy\ �\`\_^il`� ch`kil[` c[_ ol`\^_ dh�plt ldl[` ���� 
�� � ]\ iy\` [�i^l` iy\ dh�pltldl[`
f^du � � ���������� �

�
� 
 � � � � �������

�
� �[ilk\ iy^i iyld dky\f \ ld iy\ d^f \ dh�pl�

tldl[` dky\f\ c[_ kh_t\d ^d p\dk_l� \p l` d\kil[` 	 �
 \wk\gi iy^i iy\ pl� \_\`k\d ^i
^p� ^k\`i t\_ilk\d ^_\ �\l�yi\p �r � � � �`\ di\g [c dh�pltldl[` ld iy\` i[ g \_c[_f
ol`\^_ dh�pltldl[` ^`p ^pp l` iy\ pl� \_\`k\d ^i ^p� ^k\`i t\_ilk\d �\l�yi\p �r � � �
]\ k^` ch_iy\_ �\`\_^ol�\ iyld dky\f \ i[ ^ddl�` pl� \_\`i i\`dl[`d i[ iy\ pl� \_\`i

\p�\d ^d ld p[`\ l` �

� � 
^ky \p�\ l` iy\ kh_t\ � loo � \ ^dd[kl^i\p � liy ^ pl� \_\`i
i\`dl[` � 
h_l`� ol`\^_ dh�pltldl[` a \^ky \p�\ l`y\_lid iy\ i\`dl[` a hgp^i\p tl^ iy\
_\kh__\`k\ l` \�h^il[` � �	 a c_[f iy\ g_\tl[hd \p�\ iy^i �\`\_^i\p iy\ kh__\`i \p�\ �
nlt\` ^ g[l`i �y[d\ ^p� ^k\`i d\�f\`id y^t\ i\`dl[`d � � ^`p �� � a iy\ dh�pltldl[` f ^du
c[_ iy^i g [l`i ld iy\` � � ���������� �

�
� 
� �� � � �������

�
�y\_\ � � ^`p �� � ^_\ iy\ �\l�yid

c_[f \�h^il[` � �	 ^`p � � ^`p �� � ^_\ iy\ l`lil^o i\`dl[`d ^dd[ kl^i\p � liy iy[d\ \p�\d �
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	 l�h_\ � �	 � jh�plt ldl[` [c ^ ko[d\p kh_t\ di^_il`� [hi ^d ^ d�h^_\ � liy i\`dl[` � 	�
iy^i k[`t\_�\d i[ ^ kl_ko\ �

�` ��h_\ � �
 �y\` iy\ l`lil^o i\`dl[` ld � a ^ kl_ko\ ld g_[phk\p � �` �\`\_^o �\ k^`
f^u\ ^ _\�ho^_ `��[` k[`t\_�\ i[ ^ kl_ko\ �r ky[[dl`� iy\ l` lil^o i\`dl[` k[__\kior� �r
^ddl�`l`� iy\ i\`dl[` k[d � ��

�
� i[ \^ky \p�\ a �\ k^` g_[t\ iy^i iy\ kh_t\ k[`t\_�\d i[ ^

kl_ko\ � vi \t\_r _[h`p [c dh�pltldl[` a ^ _\�ho^_ 	`��[` ld g_[phk\p c_[f iy\ g_\t l[hd
_\�ho^_ `��[` �y[d\ hgp^i\p i\`dl[`d ^_\ k[d � �� � � 
^ul`� iyld g_[k\dd [c g_[phkl`�
_\�ho^_ `��[`d i[ iy\ olf li rl\opd ^ kl_ko\ � 	 l�h_\ � �	 dy[� d iy\ dh�plt ldl[` g_[ k\dd
c[_ ^ d�h^_\ k[`t\_� l`� i[ ^ kl_ko\ �

� �� %�-,*&+G

�h_ `\wi di\g ld i[ \wi\`p iyld `[`�di^il[`^_r kh_t\ dky\f\ i[ dh_c^k\d � �` d\kil[` � �
 a
�\ dy[�\p iy^i iy\ `[`�di^il[`^_r kh_t\ f \iy[p ld ^ �\l�yi\p �\`\_^ol�^il[` [c iy\
di^il[`^_r kh_t\ dky\f \ � iy\ d^f \ � loo � \ i_h\ c[_ [h_ `[`�di^il[`^_r dh_c^k\ dky\f\ �
qlu\ � \c[_\ a �\ � \� l` � liy iy\ i\`d[_ g_[phki [c iy\ pl� \_\`kl`� f^du i[ \wi\`p iyld
dh�pltldl[` dky\f\ i[ _\�ho^_ f \dy\d ^`p o^i\_ �\`\_^ol�\ iy\ _\�ho^_ t\_i\w k^d\ i[
\wi_^[_pl`^_r t^o\`k\ t\_ilk\d �

�` iy\ `[`�di^il[`^_r kh_t\ dky\f\ �\ g_[tlp\p ^ �\`\_^ol�^il[` i[ kh_t\ d\�f\`id
\^ky y^tl`� pl� \_\`i i\`dl[` t^oh\d � ]\ � loo u\\g � liy iyld �\`\_^ol�^il[` �y\`
\wi\`pl`� i[ dh_c^k\d � jhgg[d\ iy^i [h_ dh_c^k\ y^d i\`dl[`d �� a ��� l` iy\ w �pl_\kil[`
^`p �� a ��� l` iy\ r �pl_\kil[` [` iy\ \p�\d l`klp\`i i[ ^ t\_i\w i[ � \ _\g[dlil[`\p
�d\\ ��h_\ � ��� � 
y\ �\`\_^il`� ch`kil[`d c[_ iy\ i�[ kh_t\d �[hop iy\` � \ 
 �� � �
� � ���������� �

�
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 � �� � � �������

�
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	 l�h_\ � �� � 
\`dl[`d [` \p�\d l`klp\`i i[ ^ t\_i\w i[ � \ _\g [dlil[`\p l` iy\ `[`�
di^il[`^_r k^d\ �

dh�dk_lgi �u� y^d � \\` p_[gg \p c_[f iy\ �\l�yid a �hi li dy[hop � \ h`p\_di[[p iy^i
iy\ �\l�yid p\g \`p [` iy\ o\t\o [c dh�pltldl[` � ]\ k^` tldh^ol�\ iy\ _\dhoid [c iy\
i\`d[_ g_[phki [g \_^il[` a 
 �� � � 
 �� � a ^d ^ f ^i_lw �
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yld dh�plt ldl[` dky\f \ y^d ^ g^_ilkho^_or dlf go\ l`i\_g_\i^il[` l` i\_f d [c iy\
\p�\ pl�\_\`k\d ^`p c^k\ pl� \_\`k\d c[_fho^i\p c[_ iy\ di^il[`^_ra dh_c^k\ f \iy[p �
	[_ \^ky t\_i\w ^ci\_ ol`\^_ dh�pltldl[` a ^pp l`i[ iy\ t\_i\w iy\ \p�\ pl� \_\`k\d ilf \d
iy\ �\l�yi [` iy^i \p�\ gohd iy\ c^k\ pl�\_\`k\d ilf \d iy\ g_[phki [c iy\ �\l�yid [`
iy\ i�[ \p�\d [c iy^i c^k\ l`klp\`i i[ iy^i t\_i\w � 
\`dl[` ^ddl�`f\`i c[_ iy\ `\�
\p�\d ^ci\_ ol`\^_ dh�pltldl[` ld iy\ d^f \ ^d l` iy\ kh_t\ k^d\ � �[�\t\_ a �\ `\\p i[
p\�`\ �y^i iy\ i\`dl[`d ^_\ c[_ iy\ \p�\d k_\^i\p l`i\_l[_ i[ ^ �h^p ph_l`� ol`\^_
dh�pltldl[` � �c ^ �h^p y^d i\`dl[`d �� ^`p ��� [` i�[ [c lid g^_^oo\o \p�\d a iy\` �\
p\�`\ iy\ i\`dl[`d [c iy\ `\� l`i\_l[_ \p�\d [c iy^i �h^p g^_^oo\o i[ iy[d\ \p�\d



		

	 l�h_\ � �� � jh�pltldl[` [c ^ i[_hd � liy i\`dl[`d �� 	� a � 	� a 
 	� a ^`p � 	� �

i[ � \ iy\ ^t\_^�\ [c iy[d\ i�[ i\`dl[`d � �[ilk\ iy^i a olu\ iy\ `[`�di^il[`^_r kh_t\
f \iy[p � \c[_\ a iy ld dh_c^k\ f \iy[p ld �hdi ^ �\l�yi\p t\_dl[` [c iy\ di^il[`^_r dh_c^k\
dky\f\ g_\d\`i\p \^_ol\_ � �` c^ki a ^oo [c iy\ f \ky^`lkd p\t\o[g \p g_\tl[hdor i[ \wi\`p
iy\ di^il[`^_r dky\f\ i[ \wi_^[_pl`^_r t^o\`k\d �[_u c[_ iy\ `[`�di^il[`^_r dky\f \ ^d
�\oo � 	 l�h_\ � �� dy[� d ^` \w^fgo\ [c iyld `[`�di^il[`^_r dh�pltldl[` dky\f\ ^ggol\p
i[ ^ i[_hd � liy pl� \_\`i i\`dl[` t^oh\d �

� �� %�-,*&+G ', � +�' ��(H'I

�` iy\ `[`�di^il[`^_r kh_t\ k^d\ �d\kil[` � �
� �\ k[hop _\g_[phk\ ^ kl_ko\ � liy iy\
k[__\ki ky[lk\ [c i\`dl[`d � jl`k\ �\ k[`di_hki\p iy\ dh_c^k\ dky\f\ �r i^ul`� iy\
i\`d[_ g_[phki [c iy\ kh_t\ dky\f\ a �\ dy[hop � \ ^� o\ i[ g_[phk\ \w^ki dh_c^k\d [c
_\t[ohil[` a iy^i ld a dh_c^k\d �y[d\ k_[dd�d\kil[` ld \w^kior ^ kl_ko\ � �` iy\ kh_t\ k^d\
iy\ i\`dl[`d �\_\ ky[d\` i[ � \ k[d � ��

�
� i[ g_[phk\ ^ kl_ko\ c_[f ^ _\�ho^_ `��[` � 
y\

d^f\ � loo � \ i_h\ � liy dh_c^k\d � �c ^oo [c iy\ �\l�yid ^_\ ky[d\` ^o[`� iy\ k_[dd�d\kil[`
i[ � \ k[d � ��

�
� ^`p iy\ [�� \ki �d k_[dd�d\kil[` ld ^ _\�ho^_ `��[` a iy\` iy^i k_[dd�d\kil[`

� loo k[`t\_�\ i[ ^ kl_ko\ ^`p � loo g_[phk\ ^ dh_c^k\ [c _\t[ohil[` �
	 l�h_\ � �� dy[� d iy\ dh�plt ldl[` [c ^` [�� \ki iy^i k[`t\_�\d i[ ^` \w^ki dgy\_\ �

vi � _di iy\ [�� \ki f ^r d\\f i[ k[`dldi [`or [c i_l^`� o\d � 
y^i ld `[i iy\ k^d\ � 
y\
�h^p_lo^i\_^od iy^i f ^u\ hg iy\ [�� \ki y^t\ � \\` k[oo^gd\p � 
�[ t\_ilk\d [c \^ky �h^p
^_\ lp\`il�\p i[ � \ iy\ d^f \ g[l`i l` iy\ i[g[o[� lk^o d\`d\ � 	h_iy\_f[_\ a �\ ^oi\_



	�

	 l�h_\ � �� � jh�pltldl[` [c ^ dgy\_\ � voo i\`dl[`d ^_\ d\i i[ �\_[ ^`p g[l`id ^i iy\
g[o\d ^_\ lp\`il�\p d[ iy^i ^ dgy\_\ ld _\g_[phk\p �

ol`\^_ dh�pltldl[` i[ _\ih_` iy\ d^f \ g[l`i i[g [o[� lk^oor �y\` l`i\_g[o^il`� � \i�\\`
i�[ i[g[o[� lk^oor lp\`ilk^o t\_ilk\d � 
y\ i�[ g[o\d [` iy\ dgy\_\ ^_\ o[ k^i\p �y\_\
iy\ lp\`il�\p g[l`id ^_\ [` iy\ [_l� l`^o f \dy �

	 l�h_\ � �� � e_\^il`� ^ dh_c^k\ [c _\t[ohil[` hdl`� [h_ i[[o � 
y\ �`^o dh_c^k\ g_[phk\p
y^d iy\ d^f \ g_[� o\ ^d iy\ dg \kl�\p kh_t\ �

]\ y^t\ ^od[ lfgo\f \`i\p ^ g_[�_^f hdl`� iy\d\ _\dhoid iy^i ^oo[� d iy\ hd\_ i[
k_\^i\ dh_c^k\d [c _\t[ohil[` t\_r \^dlor� 
y\ \`il_\ g_[k\dd ld dy[�` c[_ ^ �h\\`
ky\dd gl\k\ l` ��h_\ � �� ^`p hd\d iy\ dh�pltldl[` _ho\d p\�`\p l` d\kil[` � �	 i[ k_\^i\
iy\ `[_f ^o pldk[`il`hlil\d d\\` � 	 l_di iy\ hd\_ dg \kl�\d k[`i_[o g [l`id c[_ ^ kh_t\
iy^i _\g_\d\`id iy\ g_[� o\ [c iy\ [�� \ki ���h_\ � �� a o\ci� � 
y\ g_[�_^f iy\` _\�\kid



	�

iy\d\ k[`i_[o g[l`id [t\_ iy\ ^w ld [c _\t[ohil[` ^`p dh�plt lp\d iy\ kh_t\ hdl`� iy\
f \iy[p p\dk_l� \p l` d\kil[` 	 �
 i[ �\`\_^i\ ^ k[fgo\i\ g_[� o\ [c iy\ dh_c^k\ � � \wi a
iy\ g_[�_^f k[`di_hkid ^ �^d\ dh_c^k\ �r _\t[ot l`� iy\ kh_t\ ^_[h`p iy\ ^w ld [c
_\t[ohil[` i[ c[_f ^ dh_c^k\ � 	 l`^oora iy ld dh_c^k\ ld dh�pltlp\p hdl`� iy\ i\ky`l�h\d
l` d\kil[` � �	 i[ g_[phk\ iy\ �`^o dh_c^k\ � 
yld dh_c^k\ � loo y^t\ iy\ d^f\ g_[� o\ ^d
iy\ kh_t\ dg \kl�\p �r iy\ hd\_ ^`p iy\ k_[dd d\kil[` [c iy\ dh_c^k\ � loo � \ \w^kior ^
kl_ko\ �

� �� �+H�)(+� � %(*(H'I*-� %�-,*&+G

] y\` s[�� \oi ��� �\`\_^ol�\p \�h^il[` 	 �	 i[ dh_c^k\d a iy\ _\dhoi �^d ^ �\l�yi\p a
di^il[`^_r dh_c^k\ dky\f\ � b_\tl[hdora �\ g_\d\`i\p ^ `[`�di^il[`^_ra �\l�yi\p dh��
pltldl[` dky\f \ c[_ dh_c^k\d � 
y\ dh�plt ldl[` dky\f\ �^d �hdi ^ dlfgo\ �\l�yi\p
t\_dl[` [c iy\ `[`��\l�yi\p dh�plt ldl[` dky\f \ l` d\kil[` 	 �	 � ]\ k^` g_[phk\ ^
�\l�yi\p a di^il[`^_r dh�pltldl[` dky\f\ c[_ dh_c^k\d �r �\l�yil`� iy\ pl� \_\`k\d �r ^
di^il[`^_r �\l�yi a � � 
yld �\`\_^i\d ^` \�hlt^o\`i dh�pltldl[` dky\f\ i[ iy\ f\iy[p
l` ��� \wk\gi c[_ iy\ �\`\_^ol�^il[` i[ \wi_^[_pl`^_r t^o\`k\ t\_ilk\d � �[�\t\_ a [h_
�\`\_^ol�^il[` y^d iy\ ^pp\p ^pt^`i^�\ iy^i [h_ dh�pltldl[` dky\f\ k^` � \ tl\�\p
^d ^ dh�pltldl[` dky\f\ c[_ kh_t\ `\i�[_ud ^d �\oo �



	�

������� �
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j[ c^_ iy\ dh_c^k\d iy^i �\ y^t\ pldkhdd\p y^t\ � \\` dh_c^k\d iy^i ^_\ � � \t\_r�y\_\ �
� kk^dl[`^oor iy\ ^_ildi f ^r p\dl_\ i[ k[`di_hki dh_c^k\d iy^i y^t\ `[_f ^o pldk[`il�
`hlil\d � 	[_ l`di^`k\ a ^` ^_ildi f ^r �^`i ^ `[_f ^o pldk[`il`hlir i[ c[oo[� ^ ol`\ [`
iy\ dh_c^k\ i[ k[`di_hki ^` \p�\ l` iy\ f[p\o � � iy\_ pldk[`il`hlil\d l`kohp\ g[l`i
pldk[`il`hlil\d � 
y\d\ ^_\ ^_\^d �y\_\ iy\ `[_f ^od plt\_�\ [` iy\ dh_c^k\ [`or ^i ^
dl`� o\ g[l`i �


y\_\ ^_\ ^ t^_l\ir [c i\ky`l�h\d ^t^lo^� o\ iy^i � lt\ dh�pltldl[` iy\ ^� lolir i[
k[`di_hki dhky k_\^d\d l` iy\ _\dhoil`� olf li dh_c^k\ � �`\ dhky f\iy[p ld �r p\�`l`�
�y^i y^gg \`d i[ iy\ dh_c^k\ [` [g\` dh_c^k\d a iy^i ld a dh_c^k\d iy^i ^_\ `[i ko[d\p �

y\` ^ kh_t\ pldk[`il`hlir l` iy\ `[_f ^od k^` � \ k[`di_hki\p �r f^ul`� i�[ [g\`
dh_c^k\d � liy lp\`ilk^o � [h`p^_l\d � �c iy\ dh�pltldl[` _ho\d ^o[`� iy\ [g\` \p�\ ^_\
ky[d\` k[__\kiora iy\` iy\ dh_c^k\ � loo ^gg \^_ ko[d\p \wk\gi iy^i iy\ `[_f ^od [`
\liy\_ dlp\ [c iy\ � [h`p^_r � loo `[i k[`t\_�\ ^`p ^ k_\^d\ � loo � \ g_[phk\p l` iy\
dh_c^k\ � s[�� \oi i[ [u ^ dlf lo^_ ^gg_[^ky �y\` k[`di_hkil`� `[_f ^o pldk[`il`hlil\d
l` yld dh�pltldl[` dky\f\ ��� �
v`[iy\_ f \iy[p c[_ p\t\o[gl`� `[_f ^o pldk[`il`hlil\d l` dh�pltldl[` dh_c^k\d ld

�r hdl`� ^ i^��\p f\dy c[_f ^i ^d �^d p[`\ l` ��� � �` iyld f \iy[p ^` ^_� li_^_r dh_c^k\
ld i^u\` ^d l`ghi ^`p ld ^``[i^i\p � liy ^ d\i [c kh_t\d ^`p g[l`id iy^i p\dk_l� \ �y\_\
iy\ `[_f ^od [` iy\ dh_c^k\ dy[hop plt\_�\ �l �\ �a �y\_\ k_\^d\d dy[hop ^gg \^_� � 
y\
dh�pltldl[` _ho\d ^_\ iy\` ^oi\_\p i[ i^u\ iy\d\ k_\^d\d l`i[ ^kk[h`i �y\` k[`di_hkil`�
^ `\� dh_c^k\ i[ �\`\_^i\ iy\d\ p\dl_\p c\^ih_\d �


yld f \iy[p [c i^�� l`� pldk[`il`hlil\d y^d ^ `hf� \_ [c ^pt^`i^�\d [t\_ hdl`�



	�

[g \` dh_c^k\d i[ _\g_\d\`i k_\^d\d � e_\^d\d ^_\ fhky \^dl\_ i[ k[`di_hki hdl`� iy\
i^��\p f \dy c[_f ^i l`di\^p [c �_\^ul`� iy\ f \dy ^g^_i i[ c[_f i�[ [g\` dh_c^k\d �
b[l`i pldk[`il`hlil\d ^_\ y^`po\p fhky \^dl\_ ^d �\oo a dl`k\ li ld `[i lff \pl^i\or ko\^_
y[� i[ \t\` k[`di_hki ^ g [l`i pldk[`il`hlir hdl`� [g \` dh_c^k\d �


yld ky^gi\_ � loo pldkhdd iy\ k_\^il[` [c iy\d\ `[_f ^o pldk[`il`hlil\d l` iy\ dh_c^k\ �
voiy[h�y iy\ f \iy[p [c k[`di_hkil`� k_\^d\d hdl`� [g\` dh_c^k\d ld o\dd p\dl_^� o\ iy^`
hdl`� ^ i^��\p f\dy c[_f ^i a [g \` dh_c^k\d p[ ^_ld\ l` g_^kilk\ ^`p ^_\ `[i ^o�^rd
hd\p i[ k[`di_hki k_\^d\d � 
y\_\c[_\ a �\ � loo dy[� y[� iyld f \iy[p \wi\`pd i[ [g\`
�h^p_lo^i\_^o `\id � 
y\` �\ � loo f [t\ [` i[ �hlop l`� k_\^d\d hdl`� ^ i^��\p f\dy
c[_f ^i � 	 l`^oora �\ � loo \`p � liy ^ f\iy[p c[_ dh�pltlpl`� `[`�f^`lc[op dh_c^k\d �

� �� �� +I ��*�-H�*(+-* � � +(G

vd [c r\i �\ y^t\ `[i pldkhdd\p �y^i y^gg\`d [` iy\ �[h`p^_r [c iy\ dh_c^k\d p\�
�`\p �r iyld f \iy[p � �c iy\ dh�pltlp\p � [h`p^_r \p�\d c[oo[� iy\ kh_t\ dh�pltldl[`
dky\f\ p\�`\p l` d\kil[` 	 �
 a iy\` � � k_\^d\d k[hop � \ c[_f \p l` iy\ dh_c^k\ �r
k[`di_hkil`� i�[ [g\` g^iky\d iy^i dy^_\ iy\ d^f \ �[h`p^_r� ]\ �oo �\`\_^i\ iyld
g_[g \_ir �r ^oi\_l`� iy\ \p�\ pl�\_\`k\d iy^i ^_\ ^kkhfho^i\p l`i[ iy\ t\_ilk\d ph_�
l`� iy\ pl�\_\`kl`� g^dd l` iy\ dh_c^k\ dh�plt ldl[` dky\f \ � 
y\ �hlpl`� g_l`klg o\
[c iyld �\`\_^ol�^il[` � loo � \ i[ i_r i[ _\g_[phk\ iy\ kh_t\ _ho\ ^o[`� iy\ \p�\d [c
iy\ f \dy � 
yld ^gg_[^ky � loo g_\d\_t\ iy\ ^� lolir [c iyld dh�pltldl[` dky\f \ i[ � \
l`i\_g_\i\p ^d ^ dh�pltldl[` dky\f\ c[_ kh_t\ `\i�[_ud \t\` l` iy\ g_\d\`k\ [c ^`
[g \` f\dy �

�` d\kil[` 	 �� �\ k^okho^i\p ^ drff\i_lk \p�\ pl�\_\`k\ c[_ \^ky t\_i\w �d\\ ���
h_\ 	 �
�� � ]y\` iy^i \p�\ pl� \_\`k\ ld ^pp\p l`i[ iy\ t\_i\w i[ � \ _\g [dlil[`\p a iy\
\p�\d [_iy[�[`^o i[ iy\ \p�\ l` iy\ kh_t\ ^_\ dh�i_^ki\p [hi i[ g_[phk\ iy\ \p�\
pl�\_\`k\ f ^du l` ��h_\ 	 �� � ]\ �oo g_[k\\p l` iy\ d^f\ �^r f^ul`� dh_\ iy^i plc�
c\_\`k\d ^o[`� [_iy[�[`^o \p�\d ^_\ �\_[ � �` [_p\_ i[ p[ �\`\_^i\ iy\d\ pl�\_\`k\d a
�\ �oo l`i_[phk\ iy\ k[`k\gi [c ^` 
�� 
 �� �
� �
� 
y\ t^o\`k\ [c ^` \p�\ l` iy\ f\dy ld



	�

	 l�h_\ � �
 � m\g[dlil[`l`� ^` \p�\ t\_i\w [` iy\ �[h`p^_ra �ylky ld yl�yol�yi\p �r iy\
^__[� � n_^r ol`\d ^_\ �[h`p^_r \p�\ � ]\l�yid ^_\ iy\ ^kkhfho^i\p \p�\ pl�\_\`k\ a
\p�\pl� ��� a c[_ ^` ^p� ^k\`i t\_i\w �

p\�`\p i[ � \ iy\ `hf� \_ [c �h^pd iy^i k[`i^l` iy^i \p�\ � �[ilk\ iy^i iy\ t^o\`k\ [c
\t\_r \p�\ ld i�[ l` iy\ k^d\ [c ^ f ^`lc[op dh_c^k\ ^`p iy^i �[h`p^_r \p�\d y^t\ ^
t^o\`k\ [c [`\ �


y\ �^r iy^i �\ � loo ^kkhfho^i\ iy\ \p�\ pl�\_\`k\d a \p�\pl� ��� a ld iy\ d^f \ ^d
l` d\kil[` 	 �� �r �^oul`� [t\_ \^ky g[or�[` k[`i^l`l`� iy\ t\_i\w ^`p ^kkhfho^il`�
iy\ f ^du 
 � �� � � �� � � 	[_ ko[d\p f\dy\d \^ky \p�\ ld k[h`i\p i� lk\ ^`p �\ [�i^l`
iy\ [_l� l`^o f ^du � �[�\t\_ a [` ^ [g \` f \dy �\ [�i^l` iy\ f ^du dy[�` l` ��h_\ � �
 �
�` iyld ��h_\ iy\ �_^r ol`\d p\glki iy\ �[h`p^_r \p�\d [c iy\ `\i �

�` d\kil[` 	 �	 �\ p\dl�`\p iy\ \p�\ pl� \_\`k\ f ^du i[ _\g_[phk\ iy\ kh_t\ _ho\
^o[`� iy\ \p�\d [c iy\ f \dy l` iy\ i\`d[_ g_[phki k^d\ � ]\ �oo p[ iy\ d^f \ iyl`� y\_\
i[ g_[phk\ iy\ kh_t\ _ho\ ^o[`� iy\ � [h`p^_r \p�\d �r ^kk[h`il`� c[_ iy\ c^ki iy^i
\p�\d l` iy\ \p�\pl� ��� �h^`ilir y^t\ pl� \_\`i �\l�yid ^dd[ kl^i\p � liy iy\f ^kk[_pl`�
i[ iy\ t^o\`k\ [c iy^i \p�\ �d\\ ��h_\ � �
� � �` iy\ hgp^i\ \�h^il[` [c \�h^il[` 	 �� a
iy\ \p�\ pl�\_\`k\ ^o[`� iy\ [_iy[�[`^o \p�\ ld dh�i_^ki\p [hi [c \p�\pl� ��� � 
[
^kk[h`i c[_ iy\ pl�\_l`� �\l�yid [` iy\ \p�\d a �\ �oo dh�i_^ki [� iy\ \p�\d �\l�yi\p
�r iy\ t^o\`k\ [c iy^i \p�\ plt lp\p �r i�[ � � \k^hd\ iyld \p�\ pl�\_\`k\ � loo � \



	�

	 l�h_\ � �	 � v` [g \` a kl_kho^_ krol`p\_ dh�pltlp\p � liy ^oo i\`dl[`d d\i i[ � 	� �

^pp\p l`i[ iy\ t\_i\w i[ � \ _\g [dlil[`\p [`k\ c[_ \^ky �h^p k[`i^l`l`� iy^i \p�\ a �\
� loo ^od[ plt lp\ iy\ \p�\ pl� \_\`k\ �r iy\ t^o\`k\ [c iy^i \p�\ � 
yld g_[ k\dd k^` � \
dhff^_l�\p l` iy\ f [pl�\p hgp^i\ \�h^il[` �

� �c^k\ �� �� � �
c^k\pl� �c^k\ �� ����t^o �c^k\ �� ��

� �c^k\ �� �� � � ��\p�\pl� �c^k\ �� � ����t^o �c^k\ �� � �� �c^k\ �� ����� �� �c^k\ �� ������ �c^k\ �� � ���

��t^o �c^k\ �� � ����t^o �c^k\ �� � �c^k\ �� � ���

� �c^k\ �� �� � � ��\p�\pl� �c^k\ �� � ����t^o �c^k\ �� � �� �c^k\ �� ����� �� �c^k\ �� ������ �c^k\ �� � ���

��t^o �c^k\ �� � ����t^o �c^k\ �� � �c^k\ �� � ���

] liy iy\ �\`\_^ol�^il[` [c iy\ \p�\ pl�\_\`k\ f ^du k[fgo\i\ a iy\_\ ld diloo iy\
�h\dil[` [c y[� iy\ c^k\ pl� \_\`k\ f ^du � \y^t\d [` � [h`p^_l\d � m\f\f� \_ iy^i
iy\ c^k\ pl�\_\`k\ f ^du ld `\k\dd^_lor �\_[ c[_ ^oo t\_ilk\d \wk\gi c[_ c^k\ t\_ilk\d
iy^i ^_\ l`d\_i\p l`i[ iy\ f\dy �d\\ ��h_\ 	 ��� � 
y\ [`or iyl`� iy^i �\ �oo p[ c[_
iy\ c^k\ pl� \_\`k\d ld i[ i_h`k^i\ iy\f lc iy\ f \dy ld ^�d\`i l` iy[d\ ^_\^d � 
yld
i_h`k^i\p f^du y^d iy\ ^pt^`i^�\ [c y^tl`� ^ t\_r dlfgo\ lf go\f \`i^il[` l` i\_f d
[c iy\ f \iy[p p\dk_l� \p l` d\kil[` 	 �� ^d iy\ f \iy[p p[\d `[i `\\p i[ � \ f [pl�\p
^i ^oo �

	 l�h_\ � �	 loohdi_^i\d iy\ dh�pltldl[` [c ^` [g\` krol`p\_ ^d ^` \w^fgo\ [c iy\
� \y^tl[_ [c iyld f \iy[p [` iy\ �[h`p^_r [c iy\ f \dy � 
y\ i\`dl[`d l` iy\ f\dy ^_\
d\i h`lc[_f or i[ �\_[ d[ iy^i iy\ k_[dd�d\kil[` [c iy\ dh_c^k\d ^gg_[^ky\d ^ kl_ko\ ^`p ^
dh_c^k\ [c _\t[ohil[` ld g_[phk\p ^d pldkhdd\p l` d\kil[` � �� � � \k^hd\ iy\ dh�pltldl[`



	�

	 l�h_\ � �� � �f� lolk i[_hd�olu\ dh_c^k\ f[p\o\p ^d ^` [g \` dh_c^k\ hdl`� i\`dl[`d �

_ho\d _\g_[phk\ iy\ kh_t\ k^d\ ^o[`� iy\ [g\` \p�\d [c iy\ f \dy a iy\ �[h`p^_r [c iy\
dh_c^k\d k[`t\_�\d i[ ^ kl_ko\ ^d �\oo �

	 l�h_\ � �� loohdi_^i\d dh�plt ldl[` [c ^` hf� lolk i[_hd� olu\ dh_c^k\ � voiy[h�y `[i ^
dh_c^k\ [c _\t[ohil[` a iy\ dh_c^k\ hilol�\d i\`dl[`d i[ ^kyl\t\ lid dy^g\ � 
 \dgli\ iy\
^gg \^_^`k\ [c iy\ dh_c^k\ a iy\ dy^g\ ld `[i f [p\o\p ^d ^ ko[d\p dh_c^k\ � �`di\^p a iy\
i[_hd ld ^ dl`� o\ di_lg [c g[or�[`d iy^i � l`pd ^_[h`p iy_\\ ilf \d _[i^il`� �

�
[c ^ _[i^il[`

\^ky _\t[ohil[` � 
y\ �[h`p^_r \p�\d f ^iky hg g\_c\kior i[ � lt\ iy\ ^gg\^_^`k\ [c
^ ko[d\p dh_c^k\ � 
y\ i\`dl[`d ^_\ ky[d\` i[ � \ h`lc[_f or k[d � ��� � � \k^hd\ iy\_\ ^_\
dlw d\ki[_d l` [`\ _\t[ohil[` � jl`k\ �\ ky[d\ iy\ � [h`p^_r _ho\d i[ _\g_[phk\ iy\
kh_t\ k^d\ a `[ k_^kud ^gg\^_ [` iy\ \p�\d � 
yld ��h_\ ^od[ loohdi_^i\d iy\ hd\ [c [g \`
dh_c^k\d i[ c[_f k_\^d\d l` iy\ f \dy ^d ld d\\` �r iy\ � � ol`\ iy^i ^gg \^_d �y\_\ iy\
\p�\d [c iy\ dh_c^k\ f \\i �
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^��\p pldk[`il`hlil\d g_[tlp\ ^ dhg\_l[_ f \iy[p c[_ l`i_[phkl`� k_\^d\d l`i[ ^ f\dy
[t\_ hdl`� [g\` f \dy\d i[ p\dk_l� \ k_\^d\d � � dh^oor iy\d\ f \dy\d ^_\ _\g_\d\`i\p
l` ^ i[g [o[�r��\[f\i_r c[_f ^i ^d pldkhdd\p l` d\kil[` 	 �� � 
y\ i[g[o[�r y\_\ ld
_\g_\d\`i\p ^d ^ oldi [c �h^p_lo^i\_^od � 
[ l`i_[phk\ ^ k_\^d\ g [l`i [_ ol`\ ^oo iy^i
ld `\\p\p ld i[ l`d\_i ^ g [l`i [_ ^ ol`\ l`i[ iy\ oldi [c �h^p_lo^i\_^od � 
y\d\ o[�\_
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plf \`dl[`^o c^k\d ^_\ iy\ �i^�d� iy^i lp\`ilcr �y\_\ `[_f ^o pldk[`il`hlil\d dy[hop
^gg \^_ l` iy\ dh_c^k\ �


y\ _ho\d c[_ dh�pltldl[` `\\p i[ � \ f[pl�\p l` [_p\_ i[ ^kk[ff[p^i\ iy\d\ i^�d
iy^i ^gg\^_ l` iy\ i[g[o[�r� 	^ki[_l`� iy\ dh�pltldl[` dky\f\ l`i[ ol`\^_ dh�pltldl[`
gohd pl�\_\`kl`� f^u\d iy\d\ f[pl�k^il[`d �hli\ \^dr ^d iy\ ky^`�\d k^` � \ p\dk_l� \p
l` i\_f d [c iy\ \p�\ ^`p c^k\ pl� \_\`k\d c_[f d\kil[` 	 �	 � 	h_iy\_f [_\ a iy\ k_\^d\
ol`\d l`i_[phk\p l`i[ iy\ f \dy � loo c[oo[� iy\ d^f \ kh_t\ dh�plt ldl[` _ho\d p\dk_l� \p
l` d\kil[` 	 �
 �

�` [_p\_ i[ f ^u\ iy\d\ f [pl�k^il[`d �\ � loo `\\p iy\ k[`k\gi [c iy\ ��� 
�����

[c ^ t\_i\w � 
y\ plf \`dl[` [c ^ t\_i\w ld p\�`\p i[ � \ iy\ plf \`dl[` [c iy\ o[�\di
plf \`dl[`^o c^k\ k[`i^l`l`� iy^i t\_i\w � �h^p_lo^i\_^od ^_\ [c plf \`dl[` i�[ a ol`\d
[c plf \`dl[` [`\ a ^`p g[l`id ^_\ [c plf \`dl[` �\_[ � 	[_ \w^fgo\ a lc ^ t\_i\w y^d �t\
�h^p_lo^i\_^od i[hkyl`� li ^d �\oo ^d i�[ ol`\d a iy\` iy\ t\_i\w ld [c p lf \`dl[` [`\ �

y\ plf \`dl[` [c ^oo [c iy\ t\_ilk\d [` ^ f \dy k^` � \ k^okho^i\p hdl`� ^ dlfgo\ ol`\^_
g^dd [t\_ ^oo [c iy\ c^k\d l` iy\ i[g[o[�r oldi �

�[� ^oo [c iy\ k[`k\gid l`i_[phk\p g_\tl[hdor `\\p i[ � \ _\p\�`\p l` i\_f d [c
iy\ plf \`dl[` [c iy\ t\_ilk\d � 
y\ t^o\`k\ [c ^ t\_i\w ld `[� p\�`\p ^d iy\ `hf� \_
[c c^k\d k[`i^l`l`� iy\ t\_i\w [c iy\ d^f \ plf \`dl[` ^d iy^i t\_i\w � 
y\ t^o\`k\ [c
^` \p�\ ld p\�`\p i[ � \ iy\ `hf� \_ [c c^k\d k[`i^l`l`� iy^i \p�\ iy^i ^_\ [c iy\
d^f \ plf \`dl[` ^d iy\ o[�\di plf \`dl[`^o t\_i\w [` \liy\_ \`p [c iy^i \p�\ � vod[ a
�y\` k^okho^il`� iy\ t^_l[hd pl� \_\`k\d �\p�\ ^`p c^k\� c[_ \^ky t\_i\w a iy\ f ^dud ^_\
_\di_lki\p i[ c^k\d iy^i ^_\ [c iy\ d^f \ plf \`dl[` ^d iy\ t\_i\w iy^i iy\ pl� \_\`k\d
^_\ � \l`� k^okho^i\p ^i �


y\ _ho\d c[_ dh�plt ldl[` [c ^ f \dy ^_\ `[� t\_r dlfgo\ l` i\_f d [c iy\d\ f [pl�\p
p\�`lil[`d � ql`\^_ dh�pltldl[` ld `[i ky^`�\p ^i ^oo � �[�\t\_ a iy\ pl�\_\`kl`� g^dd
ld ky^`�\p l` [`\ df ^oo �^r� ]y\` g_[k\ddl`� ^ t\_i\w [c plf \`dl[` i�[ a [`or ^pp
iy\ \p�\ ^`p c^k\ pl�\_\`k\d l`i[ iy\ t\_i\w lc iy\ t\_i\w k\`i\_\p ^i iy\ _\dg \kilt\
pl�\_\`k\ ld [c iy\ d^f \ plf \`dl[` ^d iy\ t\_i\w i[ � \ _\g[dlil[`\p � �[�\t\_ a �y\`
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	 l�h_\ � �� � 
w^fgo\ [c dh�pltlpl`� ^ f \dy � liy `[_f ^o pldk[`il`hlil\d p\dk_l� \p
hdl`� ^ i^��\p f \dy c[_f ^i � 
^��\p \p�\d ^`p t\_ilk\d ^_\ yl�yol�yi\p [` iy\ k[^_d\
f[p\o c[_ ko^_lir�

g_[k\ddl`� ^ t\_i\w [c plf \`dl[` [`\ a [`or ^pp iy\ \p�\ pl�\_\`k\d l`i[ iy^i t\_i\w [c
iy\ t\_ilk\d \p�\ ^p� ^k\`i i[ iy^i t\_i\w iy^i ^_\ [c plf \`dl[` [`\ ^d �\oo � 
 lf \`dl[`
�\_[ t\_ilk\d ^_\ `[i f [pl�\p ^i ^oo � \k^hd\ iyld ld ^` l`i\_g [o^i[_r dh�plt ldl[` dky\f \
^`p `[ `\� plf \`dl[` �\_[ t\_ilk\d ^_\ ^pp\p ph_l`� iy\ k[h_d\ [c dh�plt lpl`� iy\
f \dy �

	 l�h_\ � �� �o\ci� dy[� d ^` \w^fgo\ [c ^ f \dy � \c[_\ dh�pltldl[` � liy iy\ k_\^d\
\p�\d ^`p g[l`id yl�yol�yi\p � �` iy\ _l�yi [c iy\ ��h_\ ld iy\ d^f \ dh_c^k\ ^ci\_
d\t\_^o _[h`pd [c dh�pltldl[` � �[ilk\ iy^i iy\ `[_f ^od [c iy\ dh_c^k\ plt\_�\ l` iy\
dg \kl�\p ^_\^d �

	 l`^oora ��h_\ � �� k[`i^l`d ^` \w^fgo\ iy^i f \_�\d iy\ i^��\p pldk[`il`hlir
f \iy[p � liy iy\ dh_c^k\d [c _\t[ohil[` g_\d\`i\p l` d\kil[` � �� � 
yld f[p\o [c ^
ul`� ky\dd gl\k\ ld f[p\o\p ^of[di k[fgo\i\or ^d ^ dh_c^k\ [c _\t[ohil[` � liy d\t\_^o
i^��\p \p�\d g_[phkl`� kl_kho^_ k_\^d\d l` iy\ f[p\o � �[�\t\_ a iy\ i[g [c iy\ f[p\o
k[`i^l`d ^ dlw �g[l`i k_[dd iy^i p[\d `[i y^t\ ^ kl_kho^_ k_[dd�d\kil[` � �` c^ki a iy\
k_[dd k[`i^l`d k_\^d\ \p�\d ^o[`� ^oo [c iy\ \p�\d [c iy\ k_[dd ^`p k_\^d\ g[l`id ^i lid
t\_ilk\d i[ c[_k\ ol`\^_ l`i\_g[o^il[` [c iyld g [_il[` [c iy\ f \dy �
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	 l�h_\ � �� � v f[p\o � liy d\t\_^o k_\^d\d �g[l`i ^`p \p�\� iy^i �\`\_^i\ iy\ �`^o
dy^g\ �
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v f^`lc[op g [l`i [` ^ dh_c^k\ ld ^ g [l`i �y\_\ iy\_\ \w ldid ^ df ^oo `\l�y�[_y[[p
^_[h`p iy\ g[l`i dhky iy^i iy\ dh_c^k\ ld i[g [o[� lk^oor ^ pldu � �[`�f^`lc[op g [l`id
f ^r \w ldi [` d[f \ dh_c^k\d ^d �\oo ^d `[`�f^`lc[op ol`\d �y\_\ ^` \p�\ l` iy\ f\dy
ld dy^_\p �r f[_\ iy^` i�[ g[or�[`d � voiy[h�y li ld `[i lff\pl^i\or [�tl[hd y[�
`[`�f^`lc[op dh_c^k\d �i l`i[ ^ ky^gi\_ [` `[_f ^o pldk[`il`hlil\d a iy\ `[_f ^od [c iy\
dh_c^k\ irglk^oor � loo p lt\_�\ ^_[h`p iy\ `[`�f^`lc[op g [l`i [_ ol`\ �


y\ dh�pltldl[` _ho\d c[_ `[`�f^`lc[op dh_c^k\d ih_` [hi i[ � \ t\_r dlfgo\ i[
k[`di_hki � 
y\ iy\f\ y\_\ ld iy\ d^f \ ^d � \c[_\ � _\g_[phk\ iy\ kh_t\ _ho\ ^o[`� iy\
\p�\d [c iy\ dh_c^k\ � �` d\kil[` � �
 iyld i\ky`l�h\ �^d hd\p i[ k[`di_hki _ho\d c[_ [g \`
dh_c^k\d � �` c^ki a iy\ d^f \ _ho\d p\t\o[g \p l` d\kil[` � �
 �[_u c[_ `[`�f^`lc[op \p�\d
^d �\oo � 
y\ k^d\ [c ^ `[`�f^`lc[op g [l`i a y[�\t\_ a ld `[i y^`po\p a �hi li ld t\_r _^_\
iy^i ^`r ^_ld\ l` g_^kilk\ �

	 l�h_\ � �� dy[� d ^` \w^fgo\ [c dh�pltldl[` [c ^` ^k[_` iy^i ld _\g_\d\`i\p ^d ^
`[`�f^`lc[op dh_c^k\ �y\_\ iy\ l` lil^o �\l�yid ^_\ d\i h`lc[_f or i[ �\_[ i[ _\g_[phk\
^ dh_c^k\ [c _\t[ohil[` � 
y\ � [ii[f g[_il[` [c iy\ ��h_\ dy[� d ^ k_[dd�d\kil[` [c iy\
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	 l�h_\ � �� � jh�pltldl[` [c ^` ^k[_` f[p\o\p ^d ^ `[`�f^`lc[op dh_c^k\ �

dh_c^k\ c[_ d\t\_^o p l� \_\`i o\t\od [c dh�pltldl[` i[ loohdi_^i\ iy\ `[`�f^`lc[op \p�\d
g_\d\`i l` iy\ dh_c^k\ � �[ilk\ iy^i iy\ dh_c^k\ ld [`or � � ^o[`� iy\ `[`�f^`lc[op
\p�\d �
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]\ y^t\ p\_lt\p ^ `[`�di^il[`^_ra l`i\_g [o^i[_r dh�pltldl[` dky\f \ c[_ kh_t\d ^`p
^_� li_^_r �h^p_lo^i\_^o `\id k^g^� o\ [c _\g_[phkl`� kl_ko\d ^`p dh_c^k\d [c _\t[ohil[` �

y\ kh_t\ f \iy[p �^d \wi\`p\p i[ dh_c^k\d ^`p \wi_^[_pl`^_r t\_ilk\d �r c^ki[_l`�
iy\ dh�pltldl[` dky\f \ l`i[ ol`\^_ dh�plt ldl[` ^`p pl�\_\`kl`� � 
yld \wi\`dl[` _\�
t\^o\p iy^i iyld dh�pltldl[` dky\f \ k[hop ^od[ � \ iy[h�yi [c ^d ^ dh�pltldl[` dky\f \
c[_ kh_t\ `\i�[_ud � 
y\ `[`�di^il[`^_r g_[g \_ir [c iyld dh�pltldl[` dky\f \ �^d � lt\`
�r ^ i\`dl[` g^_^f\i\_ iy^i ky^`�\p � liy iy\ o\t\o [c dh�pltldl[` ^`p �^d hgp^i\p
hdl`� ^ dlfgo\ _\kh__\`k\ � ]\ ^od[ �\`\_^ol�\p iy\ _^`�\ [c iyld i\`dl[` g^_^f \�
i\_ a �ylky ^oo[�\p c[_ ^ � lp\ _^`�\ [c dy^g\d i[ � \ g_[phk\p � � \wi a �\ dy[�\p
iy^i iy\ `[`�di^il[`^_r dh�pltldl[` dky\f\ g_\d\`i\p �^d �hdi ^ �\l�yi\p t\_dl[` [c
iy\ di^il[`^_r dh�plt ldl[` dky\f\ � 	 l`^oora �\ \`p\p � liy i�[ pl�\_\`i i\ky`l�h\d
�^d\p [` [g \` f\dy\d ^`p i^��\p f \dy\d i[ l`i_[phk\ `[_f ^o pldk[`il`hlil\d l`i[ iy\
dh�pltlp\p f[p\od �
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