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I JKJLMNOJ P QR QS
TUVVWXY Z[\Z ] ^ _` a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i op \bc Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op o

I JKJLMNOJ P QR Qq
TUVVWXY Z[\Z ] ^ pi a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i orp a Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op a \bc
Z[Y g\hUY r j kZ[ VlWm\mkhkZn i orp o

s TUVVWXY Z[Y l\bcWt g\lk\m hYX d u vd w x x x d y \lY k ok oc o \bc zWbXkcYl Z[Y \gYl\{Y |y ^ _] A
ye} u d e o ~ kbc Z[Y t Y\b

\bc g\lk\bzY W� |y a \bc jlkZY \bc XfYZz[ Z[Y V oc o� o W� Z[Y \VVlW� kt \ZY bWlt\h ckXZlkmUZkWb o
I JKJLMNOJ P QR Q�
TUVVWXY Z[\Z ] ^ _` a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i op \bc Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op �\X
kb Y�YlzkXY � o� o_� o
I JKJLMNOJ P QR Q�
TUVVWXY Z[\Z ] ^ pi a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i orp a Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op a \bc
Z[Y g\hUY r j kZ[ VlWm\mkhkZn i orp � \X kb Y�YlzkXY � o� or� o

s �Yz\hh Z[Y c\Z\ cYXzlkm kb{ Z[Y VlWm\mkhkZ kYX W� Z[Y WUZzWt YX W� � Y�VYlkt YbZX zWUbZkb{ Z[Y bUtmYl W� tUZ\bZX kb \
m\zZYlk\h zUhZUlY �Y�YlzkXYX ` o� o_�` o� o�� o

�UtmYl W� tUZ\bZX �lWm\mkhkZn
��VYlkt YbZ \ ��VYlkt YbZ m ��VYlkt YbZ z ��VYlkt YbZ c

i i o_ i o` i o� i o_
_ i or i o� i or i o�
r i o� i o_ i or i o_
� i o� i oi i or i o�
� i o_ i oi i o_ i o_

TUVVWXY Z[\Z Y\z[ Y�VYlkt YbZ kX lYV Y\ZYc �kbcYV YbcYbZhn � \bc Z[Y ZWZ\h bUtmYl W� tUZ\bZX kX zWUbZYc o
I JKJLMNOJ P QR Q�
��VYlkt YbZ \ kX lYVY\ZYc ri Zkt YX o �lkZY \b kbZY{l\h Z[\Z YXZkt \ZYX Z[Y VlWm\mkhkZn Z[\Z Z[YlY \lY m YZjYYb �i \bc
�i tUZ\bZX a \bc X[\cY Z[Y zWllYXVWbckb{ \lY\ Wb \ XfYZz[ W� Z[Y \VVlW�kt \ZY bWlt\h V oc o� o �\fY \ {UYXX \Z Z[Y
VlWm\mkhkZn m\XYc Wb nWUl XfYZz[ o ��Y �WUbc Z[Y Y�VYzZ\ZkWb kb Y�YlzkXY ` o� o_ \bc Z[Y g\lk\bzY kb Y�YlzkXY ` o_i o_o�

I JKJLMNOJ P QR Q�
��VYlkt YbZ m kX lYVY\ZYc �i Zkt YX o �lkZY \b kbZY{l\h Z[\Z YXZkt \ZYX Z[Y VlWm\mkhkZn Z[\Z Z[YlY \lY m YZjYYb �i \bc
�i tUZ\bZX a \bc X[\cY Z[Y zWllYXVWbckb{ \lY\ Wb \ XfYZz[ W� Z[Y \VVlW�kt \ZY bWlt\h V oc o� o �\fY \ {UYXX \Z Z[Y
VlWm\mkhkZn m\XYc Wb nWUl XfYZz[ o ��Y �WUbc Z[Y Y�VYzZ\ZkWb kb Y�YlzkXY ` o� or \bc Z[Y g\lk\bzY kb Y�YlzkXY ` o_i or o�

I JKJLMNOJ P QR QP
��VYlkt YbZ z kX lYV Y\ZYc _ii Zkt YX o �lkZY \b kbZY{l\h Z[\Z YXZkt \ZYX Z[Y VlWm\mkhkZn Z[\Z Z[YlY kX \b \gYl\{Y W�
hYXX Z[\b _o� tUZ\bZX VYl Y�VYlkt YbZ \bc X[\cY Z[Y zWllYXVWbckb{ \lY\ Wb \ XfYZz[ W� Z[Y \VVlW� kt \ZY bWlt \h
V oc o� o �\fY \ {UYXX \Z Z[Y VlWm\mkhkZn m\XYc Wb nWUl XfYZz[ o ��Y �WUbc Z[Y Y�VYzZ\ZkWb kb Y�YlzkXY ` o� o� \bc Z[Y
g\lk\bzY kb Y�YlzkXY ` o_i o� o�
I JKJLMNOJ P QR QR
��VYlkt YbZ c kX lYV Y\ZYc �p Zkt YX o �lkZY \b kbZY{l\h Z[\Z YXZkt \ZYX Z[Y VlWm\mkhkZn Z[\Z Z[YlY kX \b \gYl\{Y W�
hYXX Z[\b _o� tUZ\bZX VYl Y�VYlkt YbZ \bc X[\cY Z[Y zWllYXVWbckb{ \lY\ Wb \ XfYZz[ W� Z[Y \VVlW� kt \ZY bWlt \h
V oc o� o �\fY \ {UYXX \Z Z[Y VlWm\mkhkZn m\XYc Wb nWUl XfYZz[ o ��Y �WUbc Z[Y Y�VYzZ\ZkWb kb Y�YlzkXY ` o� o� \bc Z[Y
g\lk\bzY kb Y�YlzkXY ` o_i o� o�

s TUVVWXY Z[\Z d \bc � \lY kbcYV YbcYbZ bWlt \hhn ckXZlkmUZYc l\bcWt g\lk\m hYX j kZ[ d � � �p xi v _` xi� \bc � �
� �_i xi v � xi� o
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I JKJLMNOJ P QR Q�
~kbc \bc XfYZz[ Z[Y V oc o� o W� �d o

I JKJLMNOJ P QR QS�
~kbc \bc XfYZz[ Z[Y V oc o� o W� d � � o

I JKJLMNOJ P QR QSS
~kbc \bc XfYZz[ Z[Y V oc o� o W� Z[Y XUt W� bkbY kbcYVYbcYbZ X\tVhYX �lWt d o

I JKJLMNOJ P QR QSq
~kbc \bc XfYZz[ Z[Y V oc o� o W� Z[Y t Y\b W� bkbY kbcYVYbcYbZ X\tVhYX �lWt � o

s T[Wj Z[Y �WhhWj kb{ �\zZX \mWUZ Z[Y bWlt\h ckXZlkmUZkWb o
I JKJLMNOJ P QR QS�
�[Y bWlt \h V oc o� o j kZ[ � ^ i \bc � w ^ _ Z\fYX Wb kZX t \�ktUt \Z � ^ i o

I JKJLMNOJ P QR QS�
�[Y bWlt \h V oc o� o Z\fYX Wb kZX t \�ktUt \Z � ^ � �Wl \bn g\hUYX W� � \bc � o

I JKJLMNOJ P QR QS�
�[Y bWlt \h V oc o� o j kZ[ � ^ i \bc � w ^ _ [\X VWkbZX W� kb�YzZkWb \Z � ^ � _ \bc � ^ _o

I JKJLMNOJ P QR QS�
�[Y bWlt \h V oc o� o [\X VWkbZX W� kb�YzZkWb \Z � ^ � � � \bc � ^ � � � �Wl \bn g\hUYX W� � \bc � o

s TUVVWXY 	 u a 	 w a 	
 x x x \lY k ok oc o Y�VWbYbZk\h l\bcWt g\lk\mhYX j kZ[ � ^ _xi a \bc Z[\Z �y ^ Aye} u 	 e �~ k{UlY � o�i� o
I JKJLMNOJ P QR QSP
 XY Z[Y h\j W� ZWZ\h VlWm\mkhkZn ZW X[Wj Z[\Z

�l ��w ^ �� ^ � ��}� �l �	 u ^ �� �l �	 w ^ � � ���� x
I JKJLMNOJ P QR QSR
�g\hU\ZY Z[Y kbZY{l\h ZW �bc Z[Y V oc o� o �Wl � w o

I JKJLMNOJ P QR QS�
 XY Z[Y X\tY Zlkzf ZW �bc Z[Y V oc o� o �Wl �
 o
I JKJLMNOJ P QR Qq��\b nWU {UYXX Z[Y V\ZZYlb � �[n cWYX Z[Y \bXjYl hWWf XW tUz[ hkfY Z[Y �WkXXWb ckXZlkmUZkWb �

s �[Y zYbZl\h hkt kZ Z[YWlYt cWYX bWZ jWlf k� l\bcWt g\lk\m hYX \lY bWZ kbcYV YbcYbZ o �[Y XktVhYXZ z\XY ZW zWtVUZY kX
j[YlY Z[Yn \lY V Yl�YzZhn zWllYh\ZYc j kZ[ Y\z[ WZ[Yl o �b V\lZkzU h\l a XUVVWXY Z[Y l\bcWt g\lk\mhYX d u vd w x x x d y
\lY \hh Y�U\h a \bc zWbXkcYl Z[Y XUt �y ^ Aye} u d e o ~ kbc Z[Y t Y\b \bc g\lk\bzY W� �y a \bc XfYZz[ kZX VlWm\mkhkZn
ckXZlkmUZkWb o

I JKJLMNOJ P QR QqS
TUVVWXY Z[\Z ] ^ _` a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i op \bc Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op o�WtV\lY j kZ[ Z[Y lYXUhZX kb Y�YlzkXY � o� o_ �nWU z\b WgYlh\n Z[Y {l\V[X� o

I JKJLMNOJ P QR Qqq
TUVVWXY Z[\Z ] ^ pi a \bc Z[\Z d e Z\fYX Z[Y g\hUY i j kZ[ VlWm\mkhkZn i orp a Z[Y g\hUY _ j kZ[ VlWm\mkhkZn i op a \bc
Z[Y g\hUY r j kZ[ VlWm\mkhkZn i orp o �WtV\lY j kZ[ Z[Y lYXUhZX kb Y�YlzkXY � o� or o
����������� 

s �\XYc Wb Z[Y VlWm\mkhkZ kYX kb ~k{UlY � o��m a jY z\b �bc XWt Y W� Z[Y VlWm\mkhkZn Z[\Z \ Vh\bZ {\kbX p zt kb [Yk{[Z
�lWt _i {YbYX ��l �� ^ p�� cklYzZhno
I JKJLMNOJ P QR Qq�
~kbc Z[Y ZjW j\nX ZW \cc UV i �X a _ �X a \bc r op �X ZW {YZ p o

I JKJLMNOJ P QR Qq�
~kbc Z[Y bUtmYl W� j\nX Y\z[ zWUhc W zzUl �UXY mkbWt k\h zWY� zkYbZX� o

I JKJLMNOJ P QR Qq�
~kbc Z[Y VlWm\mkhkZn \XXWzk\ZYc j kZ[ Y\z[ j\no
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I JKJLMNOJ P QR Qq�
�cc Z[Yt UV ZW �bc Z[Y ZWZ\h VlWm\mkhkZno

I JKJLMNOJ P QR QqP
~kbc Z[Y bWlt \h ckXZlkmUZkWb \VVlW� kt \Zkb{ \ccYc [Yk{[Z a \bc �bc Z[Y g\hUY W� Z[Y bWlt \h V oc o� o \Z p oi o

I JKJLMNOJ P QR QqR
 XY Z[Y lYXU hZ W� Z[Y VlYgkWUX VlWmhYt ZW \VVlW� kt \ZY Z[Y VlWm\mkhkZn Z[\Z Z[Y [Yk{[Z kX kb Z[Y kbZYlg\h m YZjYYb
� op \bc p op o �WtV\lY j kZ[ Z[Y lYXU hZ kb Y�YlzkXY � o� or` o

s TzkYbZkXZX cYgYhWV \ XWV[kXZkz\ZYc bYj tWcYh W� [Ut \b �� Z[\Z kbzhUcYX Z[lYY kbcYV YbcYbZ �\zZWlX � {YbYX W� h\l{Y
Y�YzZ a {YbYX W� Xt \hh Y�YzZ a \bc YbgklWbt YbZ\h Y�YzZX o � hh {YbYX \lY \XXUtYc ZW mY cWt kb\bZ o �[YlY \lY _i Xt \lZ
{YbYX W� h\l{Y Y�YzZ a Y\z[ W� j[kz[ \ccX r op �� VWkbZX o �[YlY \lY ri Xt \lZ {YbYX W� Xt \hh Y�YzZ a Y\z[ W� j[kz[
\ccX i o` �� VWkbZX o �[YlY \lY �i YbgklWbtYbZ\h �\zZWlX a j kZ[ �\gWl\mhY WbYX \cckb{ i o� �� VWkbZX o �YWVhY [\gY
\ m\XYhkbY �� W� �i k� Z[Yn [\gY bW �\gWl\m hY Y�YzZX o ~ kb\hhna XUVVWXY Z[\Z Z[Y VlWm\mkhkZn W� {YZZkb{ Y\z[ Xt \lZ
{YbY kX i o�p a \bc Z[Y VlWm\mkhkZn W� {YZZkb{ Y\z[ �\gWl\m hY YbgklWbt YbZ\h Y�YzZ kX i op o
I JKJLMNOJ P QR Qq�
~kbc Z[Y bWlt \h \VVlW� kt \ZkWb �Wl �� m\XYc Wbhn Wb {YbYX W� h\l{Y Y�YzZ o

I JKJLMNOJ P QR Q��
~kbc Z[Y bWlt \h \VVlW� kt \ZkWb �Wl �� m\XYc Wbhn Wb {YbYX W� Xt \hh Y�YzZ o

I JKJLMNOJ P QR Q�S
~kbc Z[Y bWlt \h \VVlW� kt \ZkWb �Wl �� m\XYc Wbhn Wb YbgklWbt YbZ\h Y�YzZX o

I JKJLMNOJ P QR Q�q~kbc Z[Y bWlt\h \VVlW� kt \ZkWb �Wl �� jkZ[ mWZ[ {YbYZkz \bc YbgklWbt YbZ\h Y�YzZX o � [\Z kX Z[Y t \�ktUt
VWXXkmhY �� jkZ[ Z[Y tWcYh�

s TUVVWXY ktt k{l\ZkWb \bc Yt k{l\ZkWb z[\b{Y Z[Y Xk�YX W� �WUl VWVUh\ZkWbX j kZ[ Z[Y �WhhWj kb{ VlWm\mkhkZkYX ��lWt ` o� or��
` o� o�r� o

�WVUh\ZkWb \ �WVUh\ZkWb m �WVUh\ZkWb z �WVUh\ZkWb c
�UtmYl �lWm\mkhkZn �UtmYl �lWm\mkhkZn �UtmYl �lWm\mkhkZn �UtmYl �lWm\mkhkZn

�_ i o� �_ i o_ � _ i o� � _i i o�
i i or i i o� i i or i i or
_ i o� _ i or _ i o� _ i o�
r i o_ r i o� _ii i o_ r i o_

I JKJLMNOJ P QR Q��
TUVVWXY ktt k{l\bZX \llkgY kbZW VWVUh\ZkWb \ �Wl ri nY\lX o ~ kbc Z[Y V oc o� o W� Z[Y bWlt \h \VVlW�kt \ZkWb �Wl Z[Y
\gYl\{Y bUtmYl W� ktt k{l\bZX a XfYZz[ \ {l\V[ a \bc X[\cY \bc YXZkt \ZY Z[Y \lY\ zWllYXVWbckb{ ZW \b kbzlY\XY kb
Z[Y VWVUh\ZkWb o � [\Z kX Z[Y t \�ktUt VWXXkmhY \gYl\{Y z[\b{Y kb Z[Y VWVUh\ZkWb�
I JKJLMNOJ P QR Q��TUVVWXY ktt k{l\bZX \llkgY kbZW VWVUh\ZkWb m �Wl ri nY\lX o ~ kbc Z[Y V oc o� o W� Z[Y bWlt \h \VVlW� kt \ZkWb �Wl Z[Y
\gYl\{Y bUtmYl W� ktt k{l\bZX a XfYZz[ \ {l\V[ a \bc X[\cY \bc YXZkt \ZY Z[Y \lY\ zWllYXVWbckb{ ZW \b kbzlY\XY kb
Z[Y VWVUh\ZkWb o � [\Z kX Z[Y t \�ktUt VWXXkmhY \gYl\{Y z[\b{Y kb Z[Y VWVUh\ZkWb�
I JKJLMNOJ P QR Q��
TUVVWXY ktt k{l\bZX \llkgY kbZW VWVUh\ZkWb z �Wl _i nY\lX o ~ kbc Z[Y V oc o� o W� Z[Y bWlt \h \VVlW�kt \ZkWb �Wl Z[Y
\gYl\{Y bUtmYl W� ktt k{l\bZX a XfYZz[ \ {l\V[ a \bc X[\cY \bc YXZkt \ZY Z[Y \lY\ zWllYXVWbckb{ ZW \b kbzlY\XY kb
Z[Y VWVUh\ZkWb o � [\Z kX t \�ktUt VWXXkmhY \gYl\{Y cYzlY\XY kb Z[Y VWVUh\ZkWb� �Wj \zzUl\ZY cW nWU Z[ kbf Z[Y
bWlt \h \VVlW� kt \ZkWb kX�
I JKJLMNOJ P QR Q��TUVVWXY ktt k{l\bZX \llkgY kbZW VWVUh\ZkWb c �Wl _i nY\lX o ~ kbc Z[Y V oc o� o W� Z[Y bWlt \h \VVlW� kt \ZkWb �Wl Z[Y
\gYl\{Y bUtmYl W� ktt k{l\bZX a XfYZz[ \ {l\V[ a \bc X[\cY \bc YXZkt \ZY Z[Y \lY\ zWllYXVWbckb{ ZW \b kbzlY\XY kb
Z[Y VWVUh\ZkWb o � [\Z kX t \�ktUt VWXXkmhY \gYl\{Y kbzlY\XY kb Z[Y VWVUh\ZkWb� �Wj \zzUl\ZY cW nWU Z[kbf Z[Y
bWlt \h \VVlW� kt \ZkWb kX�

s � hZ[WU{[ Z[Y zYbZl\h hkt kZ Z[YWlYt \VVhkYX ZW Z[Y ��� � W� kbcYVYbcYbZ \bc kcYbZkz\hhn ckXZlkmUZYc l\bcWt g\lk\mhYX a
jY z\b UXY hW{\lkZ[t X ZW \b\hn�Y ����� !� W� kbcYV YbcYbZ \bc kcYbZkz\hhn ckXZlkmUZYc l\bcWt g\lk\mhYX o �WbXkcYl
VWVUh\ZkWbX {lWj kb{ �Wl Z[Y {kgYb bUtmYl W� nY\lX j kZ[ Z[Y {kgYb ckXZlkmUZkWb �Wl Z[Y l\bcWt g\lk\mhY " {kgkb{



��

VYl z\VkZ\ lYVlWcUzZkWb o ~ kbc Z[Y bWlt\h ckXZlkmUZkWb Z[\Z \VVlW� kt \ZYX Z[Y hW{\lkZ[t W� Z[Y VWVUh\ZkWb Xk�Y � �\XXUt kb{ Z[\Z � � ^ _ii o
I JKJLMNOJ P QR Q�P

" e ^ � j kZ[ VlWm\mkhkZn i op a " e ^ i xrp j kZ[ VlWm\mkhkZn i op �\X kb Y�YlzkXY ` o� o�p� o ~ kbc Z[Y \VVlW� kt \ZY bWlt \h
ckXZlkmUZkWb �Wl hb ���� � o 
 XY Z[Y lUhY W� Z[Utm Z[\Z tWXZ VWVUh\ZkWbX Ybc UV j kZ[ kb ZjW XZ\bc\lc cYgk\ZkWbX
�lWt Z[Y t Y\b ZW {kgY \ l\b{Y W� VlWm\mhY VWVUh\ZkWb Xk�YX o
I JKJLMNOJ P QR Q�R

" e ^ � j kZ[ VlWm\mkhkZn i orp a " e ^ i xrp j kZ[ VlWm\mkhkZn i o�p �\X kb Y�YlzkXY ` o� o�`� o ~kbc Z[Y \VVlW� kt \ZY bWlt \h
ckXZlkmUZkWb �Wl hb �� w� � o 
 XY Z[Y lUhY W� Z[Utm Z[\Z tWXZ VWVUh\ZkWbX Ybc UV j kZ[ kb ZjW XZ\bc\lc cYgk\ZkWbX
�lWt Z[Y t Y\b ZW {kgY \ l\b{Y W� VlWm\mhY VWVUh\ZkWb Xk�YX o

s � X kb Y�YlzkXYX � o� o�� \bc � o� o�� a Z[Y �YbZl\h � kt kZ �[YWlYt �Wl XUt X z\b mY UXYc ZW \VVlW� kt \ZY Z[Y hW{\lkZ[t W�
\ VlWcUzZ YgYb j[Yb Z[Y l\bcWt g\lk\m hYX tUhZkVhkYc ZW{YZ[Yl \lY zWbZkbUWUX l\bcWt g\lk\mhYX o ~kbc Z[Y bWlt \h
ckXZlkmUZkWb Z[\Z \VVlW� kt \ZYX Z[Y hW{\lkZ[t W� Z[Y VWVUh\ZkWb Xk�Y ��� \XXUt kb{ Z[\Z � � ^ _o �WU j khh bYYc Z[Y
kbcY�bkZY kbZY{l\hX

� hb �� ��� ^ � hb �� � � �
� hb �� �w �� ^ � hb �� �w � r� hb �� � � r�

ZW Yg\hU\ZY Z[Y Y�VYzZ\ZkWb \bc g\lk\bzY W� hb �" � o
I JKJLMNOJ P QR Q��

�YZ " mY \ l\bcWt g\lk\mhY {kgkb{ Z[Y V Yl z\VkZ\ lYVlWcUzZkWb kb \ VWVUh\ZkWb j kZ[ V oc o� o � �� � ^ p xi �Wl
_xi � � � _xr �Z[Y g\hUYX UXYc ZW {YbYl\ZY ~k{UlY ` orm o 
 XY Z[Y lUhY W� Z[Utm Z[\Z tWXZ VWVUh\ZkWbX Ybc UV
j kZ[kb ZjW XZ\bc\lc cYgk\ZkWbX �lWt Z[Y tY\b ZW {kgY \ l\b{Y W� VlWm\mhY VWVUh\ZkWb Xk�YX o � lY Z[Y XktUh\ZkWbX
kb ~k{UlY ` orm j kZ[kb Z[kX l\b{Y�
I JKJLMNOJ P QR Q��
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