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�ny�l`r)~1Lhr{Y�;
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ª�m1o
lhN@¶��JNqPv~1Yfy&Övlj~nljNvmns6Y[�©��LO~-ljNVY[N@LO~1�aLDAqs�lh�aLDA@Nvm9Lh�)��LO~1¶©y{NU�C~1LvPvA
�Íy{N@B�mto@Y¢PCljmnl];
ª<mto
lhN@¶�ovy{� ljN
P�?9y{N@B�Ö�LDNCB¦×qLDA��ÅLD~}r{LDNCB·P]y�s1�fA
sts´y{LON
s�lhZ
LOA@mUlhN
l`r{�@s´y�s�lhN
P��VljNv�
oCYfr{�v��AQr+�fLD�a��Y[NvmnsÍ;
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X«y{BQ;�^D;9:�l[r�y{m �4�vr{LOm-��LO~J¼6l�½"P@lhm�l�¼�ZM½�p
m[E
¼��j½��@~1LhÙ1Yj�fm�y{LDNVLON�m1L�£�¼�uvw+½�EC¼6P
½��@~1LjÙtYj�fm�y{LDN
LON�m1L�£�¼�uvu
½zlhmU^`\D�O��G�Y[=¬�h�D��¼´YD½�³�¼�oM½±r�y{¶�Y[�"y�s6Y�lhm}^`�h���SG�Y[=<�j�D��¼Åy�½�³6¼År�½�r�y{¶�Y[�"y�s�YÂlhm

^��



^`�D�O�/G�Y[=<�j�D�9¼��Â½�³�¼��M½�r�y{¶�Y[�"y�s�Y�ljmU^`�O�D�/G�Y[=<�j�O;�Ó�Ljy{Nvmns<�"y{m1oY[~1~tLD~<Z
lh~�s}lj~tYÂPCljmnl
lhN
P�oQy�s6m1LOBO~�lj�Vs�s6o@Lh�	m1o@Y�p
m[; ��Nvy{m�s�lj~tY ��Y[= » y{N�¼�l�½±ljN
PS¼´ZM½nE �JY`=y{N�¼6�j½"lhN
P�¼�P
½n;

X«y{BQ; �];/��s-X«y{BQ;�^���LO~JZqYjlj�¨��LO��Y[Nvmnl<Lh�±^`�D�O��lhN
P�_O�D�VG�Y[=¬�h�D;
X«y{BQ; �];/��s-X«y{BQ;�^���LO~zl}Z
Yjlh�¿�aLD�aY[Nvm1AC� Lh�±^`_h���aG�Y[=<�j�O;
X«y{BQ;��@; �JN@Bhr{YjsaA
s6YhP°y{Nm1oCY�H¦y ��¶�~1LOm�lhm6y{LON�; �"o@Y/P@lOs6o@YjP�r�y{NCYjs�y{NqP�y��[lhm1Y/m1o@Y

P]y{~1Yj�fm�y{LDN�Lj�¢PQYj�[l[�/�
lh~1m�y��nr{Yjs<�Å~1LO� ~tYjs6LON
ljNq�fY � y{N¦mto@Y�~1Yjs�m4��~nlj�aY�Lj� � l[�Åm1Y[~}m1o@Y
H�y��n¶U~tLDmnljm�y{LDN&;

X«y{BQ;}�v;<Ó�~1LvPvA
�¡m6y{LON�lhN@BOAvr�lh~�P�y�s6mt~6y{Z@ACm6y{LON ���)Ú � � � � 1 ���&¼6lh~1Zvy{mt~�lh~1�SA@Nvy{mns�½±��LO~���LOA@~
~nljN@BOYjs±Lj�"£ � � lhmJl}Z
Yjlh�Ë�aLD�aY[Nvm1AC�ÊLj� ^`\O�D�VG�Y[=<�h�D;

X«y{BQ; �];":�Yj�[l`�UlhN@BOAvr�lj~<P�y�s�m1~�y{Z@A@m�y{LDN ���)Ú � �6�fL�s ' �O�ÅLD~�s6Y[��Y[~nl[r&~�lhN@BOYjs-Lh��£ � � �q¼�l�½�³
¼�B]½�lh~1Y�lhm<lVZ
Yjlh� ��LO��Y[NvmtA@�3Lj�¢^`�D�O��G�Y`=¬�h�D�)¼�oM½"y�s�mto@YUP]y�s6mt~6y{Z@ACm6y{LDN���LO~¢£ � � ¤
�O�D�O�`¸]�O�D�O��G�Y`=�ljm�l<Z
Yjlh�Ë�aLO��Y[NvmtA@�ÊLj�-^[_h���VG�Y`=¬�h�D;

X«y{BQ;#��;/��s-X«y{BQ; �4��LO~zl}Z
Yjlh�¿�aLD�aY[Nvm1AC� Lh�±^`�O�D�aG�Y[=<�j�O;
X«y{BQ;±\]; ?"~�lhN
�novy{N@B}��~nlD�¡m6y{LON�Lj�"ºv»�¼n^[�O�D��½-��Y[~ns6A
s�y{m�sJ�fY`Nvm1~1Y�Lh�Á�UlOs1s±��LO��Y[NQm1A@� �

¼�lj~tZvy{m1~nlj~t��ljZqs6Ljr A@m1Y�NCLD~t�Ul`r�y�s1lhm6y{LONM½�;
X«y{BQ; _];9="lh~6y�lhm6y{LON�Lh�)r{LDBar�y{¶�Yfr�y{o@L�LvPS�"y{m1o�£ lhN
P�§��ÅLD~�ÈD»f¼�^`_D\O��½n;
X«y{BQ;�^[�VI9LDNvmt~6y{Z@ACm6y{LON�Lh��º » ¼�^`�D\O��½±m1Lam1o@Y<:�l[r�y{m �<�vr{LOm¢lhm¢^`_j���UG�Y[=<�j�D;
X«y{BQ;�^D^O;-Ó�~tL]PQA
�fm6y{LON��¡~1L�s1sJs�Yj�fm6y{LON��ÅLD~zÈ » ¼6�v^[�O��½�lOsJl<�ÅA@N
�fm�y{LDNSLj�9�fY[Nvm1~tY4Lj�+�VlDsts

�aLD�aY[Nvm1AC� �M;±�"o@Y���AQr�r)r�y{N@Y�s�o@Lj��sJmto@Y4Y��@�
Yj�fmnljm�y{LDN���LO~z®¦¤�VlhN
P�mto@Y�P@lOs6o@YhPVr�y{N@Y
mto
ljm±��LO~J®°¤�^O;

X«y{BQ;�^`�];V¼�l�½��@~tLvPvA
�fm�y{LDN°lhN@BDAQr�lj~�P]y�s6m1~�y{Z@A@m�y{LDNLj�JÈO»Í¼n^[_O\D��½4lhm}^`\D�O��G�Y[=¬�h�<A@NC³
�fLO~1~tYj�fm1YjP¢��LO~�lO�[�fY[�@mnljNq�fY�EOljNqP��fLO���qlj~tYjP<�"y{mto�m1oCY"p
m-¼´ovy�s�m1LOBD~nlj��½�EC¼´ZM½�mto@YJs1lh��Y±Z@A@m
�fLO~1~tYj�fm1YjP©��LO~-lD�`�fY[�@m�lhN
�fY�EC¼6�j½�PvYh�[l[��lhN@BOAvr�lj~�P�y�s�m1~6y{ZCA@m6y{LON
s��M;��fL�s 'ÁEQA@N
�fLO~1~tYj�fm1YjP©��LO~
lO�[�fY[�@mnljNq�fY<ljN
P��fLO�a�
lj~tYjP��"y{mto�m1oCYzpqm¡EÀ¼6Pq½9m1o@Y<stlj�aY�Eq�fLD~t~1Yj�fmtYjP}��LO~JlD�`�fY[�@m�lhN
�fY�;

X«y{BQ;4^`�];�Ó�~1LvPvA
�fm�y{LDN/ljNCBDAQr�lj~<P�y�s�m1~6y{ZCA@m6y{LON
s�¼��fLD~t~1Yj�fmtYjPa��LO~zlO�[�fY[�@mnljNq�fYD½���LO~zPCljmnl
lhm<l�Z
Yjlh� ��LO�aY[Nvm1A@�µLh�¬^[\O�D��G�Y[=<�j��!©¼6l�½4º x ¼�_D\�½Á¥�O��G�Y[=©E«¼´ZM½4ºv»n¼�^`�D�O��½9¥�O�
G�Y[=©EC¼6�j½9È x ¼n^[�O�O��½&¥°�O��G�Y[=©EC¼6Pq½"È x ¼6�v^[�O�J¥�^`�D\aG�Y`=©;C¼´YD½ ¸Q¼´oÀ½9�fLD�a�
lh~1Y<P@lhm�l<� y{m1o
mto@Y<lD�[�¡Y[�@m�lhN
�fY�;

X«y{BQ;V^¡�Q; �zs�X&y{B@;a^[�a�ÅLD~<PvYj�[l`��ljNCBDAvr�lh~�P�y�s�m1~6y Z@A@m6y{LON
sf;�¼6l�½Å¸@¼6Pq½Jmto@Y<pqmzmtLÂ�fL�s ' 

ACN
�fLD~t~1Yj�fmtYjP<�ÅLO~ lO�[�fY[�Cm�lO�fN@Y�EC¼´YD½Å¸@¼´oÀ½+PCljmnl<�M;��fL�s '�
@�fLO���qlj~tYjP�� y{m1o�lD�[�¡Y[�@m�lO�fN@Y�EC¼Åy�½ ¸
¼ r�½�m1o@Y}p
m<mtL��fL�s '�A@N
�fLO~1~tYj�fm1YjP���LO~�lO�[�fY[�@mnlD�fNCY�E+¼��Â½ ¸Q¼��M½�P@lhm�l��M; �fL�s '�fLD�a�
lh~1YjP
�"y{mto�lO�[�fY[�@mnljN
�fY�;

^[\



X«y{BQ;	^`�];�Ó�~1LhÙ1Yj�fm�y{LDN�LDN�m1L�£ ��� ljmVl�ZqYjlh� �aLD�aY[Nvm1AC��Lj��^[�O�O��G�Y[=<�j�D��m1o@Y
oQy�s6m1LOBD~nlj� s�o@Lj�Js±m1o@Y�p
m-� y{m1o@LOA@m4È x ¼�^����h��½�;
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TÔ^¡Õ¬:<;>=�;C?"A@BOBUlhN
P�?z;�Öq;
×qLOA�EqÓ�ov�@sÍ;qKÀY[mtm¡;q?-�O_D�V¼�^`_D_ �O½-�D_O�v;

TW�hÕ¬X"; �-;ÀI�r{L�s�Y�E �<; ;¢;qXqlj~t~�lh~zlhN
P�×);CKqy EÀÓ�ov�@sÍ; ;-Y`�M;@:��D�V¼�^`_D_ �O½J� �[��_];

TW�hÕ �<; ��m1¶�y{N�Y[mJl`r ;{EÀÓ�ov�@sÍ;CKÀY[mtm¡;q?-�O�]^}¼�^`_D\O\�½��O�D\v;

T �OÕ¢=�;>=�;���Nvy�s�Lj��y��no�EC:¬; =©;Q?"A@BOB�ljNqP�¬;>=�;vÖQlj~nljNvmns6Y[�ME & ?"~tL�lOP�~tYjs6LON
lhN
�fY<lOs9r{L]�n¶�y{NCB
s�m�lhm1Yjs�ljNqP�m1o@Y4�@~tLDZQr{Y[�¿Lh���fLONvp
NCY[��Y[Nvm &{E�$�Y[�@³Å�@oÀ�j_ ��^O^f���h\];

TW�hÕ¬:<;q?-lh~1ZqY[~6y�s-Y`mJl[r ; EÀÓ+ov�@sf;CKÀY[m1m¡;q?±�D_ ��¼n^[_O_(�O½J�O�O_];

TW�hÕ���;OÖ�o@Y[N&E��	;-Yj�¡Y[Nvm
~tYjs6Avr{mns&�Å~1LO��?:�"Ö�&{E $zlOPv~1LON'&Ô_(��Ó+~tLv�fY[YjP�y{N@B�sÁ¼�m1L-ZqY"�@A@Zvr�y s6o@YjPq½�;

T �`Õ¬:<;>=�;C?"A@BOB�Y[mJl`r ;{EqÓ�ov�@sÍ;qKÀY[mtm¡;q?-�O�D�V¼�^`_D_O��½�� �j\v;

TW\hÕ¬��; �¬; ��~1�Vs6m1~tLDNCB�Y[mJl`r ;{EqÓ�ov�@sÍ;qKÀY[mtm¡;q?-�O�(�a¼�^`_D_O��½-�O_j�@;

TW_hÕ©Öq; �
;�Kqy{N
PvY[NvZ
lhA@� ljNqP ;¢; Ö
;�KÀLDN@B�lO�f~1Y�E}Ó�ov�@sÍ;�KÀY[m1m[;�?-� �[� ¼n^[_O_O��½���_O�]�Â?z;>=�;
? Ljr{LON@¶�y{N	Y[m�l`r ;{E�	�A
�nr ;�Ó+oQ�@sÍ;±?-�D�O_¦¼�^`_D\O\�½V���O�v�a:¬; �±r�PvYSY[mÂl`r ;{E¬Ó+ov�@sf;-KÀY[mtm¡;
?±�D\h�U¼�^`_O_D��½"���(��� �¬; =©; ��Nvy�s�Lj��y��no�EQ=©; =©; �JNQy�s6Lj��y��no�lhN
P�¬; =©;QÖvlj~nljNvmns6Y[�MEqÓ�ov�@sÍ;
KÀY`m1m¡;q?-�O_O�U¼�^`_O_(�O½¢^`�D�alhN
P�×qYfy{m¡;qÓ�ov�@sf; �z�O�D_V¼�^`_D_ �D½�^��h�v;

TÔ^`�hÕ¬:<;>=�;O?"A@BOBQE�=©; =©; �JNqs´y{Lj��y��no�E �¬; Övlj~nljNvmns6Y[�<lhN
P�?z; Ö
;O×qLDA�E]Ó+ov�@sf; ;-Y[�<:��D�4¼�^`_D_h�v½
�O�@^[�v;

TÔ^O^¡Õ �
; ��PvLO��Yfy{m-Y[m�l[r ;{EÀ×qYfy{m[;qÓ+oQ�@sÍ;ÀI:��^�¼n^[_O_D��½J�O� ��;

TÔ^`�hÕ¬?�; $J�vlj�Vs9Y[mJl`r ;{E 	JAq�nr ;qÓ+oQ�@sÍ;q?-�h�U¼�^`_(�h��½¢^`�j�@;

TÔ^`�hÕ �<; $�lDstljN�lhN
P�:<;>=�;q?"A@BDB@EqÓ�ov�@sÍ;CKÀY[m1m[;q?-�D�h�Â¼n^[_O_h�]½��]^`�];

TÔ^¡�OÕ 	<;Cª1s�BDA@~[E ;¢; ��LD¶�L�s6¶�y+lhN
P �
;qÓ+lhm1LON�EqÓ�ov�@sÍ; ;-Y`�M;@KÀY[mtm¡;q�h�Â¼n^[_O\D��½J\O�O_];

^[_



TÔ^`�hÕ �<;À×Àl`y{m�s6Y[�ME $�lOPv~1LON'& _ ��¼�m1L}Z
Y<�@ACZvr�y�s6oCYjP
½�;

TÔ^`�hÕ¬:<; �±r�PvY4Y[mJl[r ; E 	�A
�nr ;CÓ+ov�@sf;q?-�D�O_U¼n^[_O\O��½±��\O�];

I9LONvpMPQY[N
�fY �+��Y[Nvmns ?-lO�n¶vBD~tLDACN
P ��~tLD� H/~1LON@B
KÀY[��Yfr Ý9w&x1w&x u@�hw&x uvw&x1w&x �hw&x �Jmto@Y[~ I9LO��ZQy{N
ljm�y{LDNqs m1LOm�l`r
�D��¹ ���j_O� �v; \ �]; � �v; � �];{^ �];Ô� ^O; � �v;>�
^[��¹ �O�(�h� �v;>� �]; \ �v; � �];{^ �];Ô� ^O; � � � \J¥���� �
��¹ �O�j��\ �@; � �]; � �v;	� �];{^ �]; ^ ^O; � _v; �

�)lhZvr{Y�^ ! 	JAC��Z
Y`~�s�Lj�+Y[��Y[NvmnsÁlhmz^[\O�O��G�Y[=¬�h�"�ÅLD~"mto@~1Y[Y4�fLONvpMPvY[Nq�fY-r{Y[��Yfr�sfE@lhN
P��fLO~1~tY[³
s��
LON
P�y{NCB�Z
lD�n¶vBO~1LOA@N
Par{Y[��Yfr�s�¼1¹a½�;

?"Yjlh� :�ljmnl G�LONvm1Y�I"lh~6r{L ?-lD�n¶vBO~1LOA@N
PS¼1¹a½
G�LO�aY[Nvm1A@�
¼6G�Y[=<�h�j½

^`_j��� �D\O�O� �D�O�h��� \v; �
^`\D�O� �D� �h� �D�O\O�D\ ��; \
^`�j��� ��_O�O_ ���v^`�D� �v;	�
^`�D�O� �D���O� �]^¡����^ �v;>�
^`�D�O� ���h��\ ^��h\v^[� �@; �
^`�D�O� �D�O� � �D�O�O�D_ �v; �
_D�O� _D�O�O� �D�O_O�D\ �v; _

�)lhZvr{Y°��!�Ö�m�lhm6y�s�m6y��[s�Lj��Y[��Y[NvmnsUlhN
PG�LDNvmtY�I"lh~6r{L�ljm�YhlD�no�Z
Yjlh� �aLD�aY[Nvm1A@� lhN
P
ZqlD�n¶vBO~1LOA@N
PVr{Y[��Yfr�sf;

�D�



?"Yjlh�ËG�LD�aY[Nvm1A@�Ë¼�G�Y[=<�h�j½ uvuvw&x�Y[��Y`Nvm�s���^`���-ZqYjlj�µ�fLOA@Nvm�s
^[_h��� �D_v; �
^[\O�D� �(��;	�
^[�h��� ���v;>�
^[�O�D� ��_v; \
^[�O�D� �D�v;{^

�)lhZvr{Y<��! �+��Y[Nvmns+�qY[~z^`���"y{N
�Íy�PvY[Nvm à�Vl`��mtY[~-�fLD~t~1Yj�fm�y{LDNa�ÅLD~J¼6l�½9PvY[mtYj�fm6y{LON�Y��Â�Íy{Y[N
�f��Ev¼�ZM½
ZqlD�n¶vBO~1LOA@N
P@sfEÀljNqP�¼6�j½"s��@s6mtY[�Êr�y{��Y[m6y{�aY�;

Ó�~1Lv�fYjsts ^`�D�O� ^`�D�O� ^`�j��� ^[\O�D� ^[_h���
ÈO»Í¼n^[_O\O��½�w�ÆnÇ�» �v; _ ^O; � ^O;	� �];{^ �]; �
ÈO»Í¼n^[_O\O��½�w �� Æ �v; _ �@; � �v; � �]; � ^D;Ô_
È » ¼n^[_O\O��½�w�� � � ¤� �v;{^ �v; � �v; � �]; � �];Ô�
ÈO»Í¼n^[_O\O��½�w��O� � ¤�^ ��;>� ^[�v; � ��; \ �Q;	� �];Ô_
ÈO»Í¼n^[_O\O��½�w �  �v; \ �v; � \v; � �]; _ �];Ô\
º x ¼6_O\D��½´u ^���;Ô� ^f�@; \ ^f�@; � ^f�@; � ^`�];Ô�
ºv»n¼�^`�D�O��½�u �O�];Ô� �D�v; � �j�@; � �D�v; � �O_];Ô�
ºv»n¼�^`�D�O��½�u �v;>� ��; � \v; _ ^[�v;	� ^`�]; �
È x ¼�_(�h��½´w �v; � ^O; _ �@; � �];	� �]; �
ÈO»Í¼n^[� �h��½�w ��; � �v; _ ��; � ��;{^ �]; �
È x ¼n^[�O�O��½�w _v;	� ^D^O; _ ��; � ^[�v;{^ �]; ^
È x ¼��]^`�O��½�w �v; \ �v; \ �v; � \]; _ \];Ô�

��ljZQr{Y<� !9?"~nljNq��oQy{N@B}��~�lO�fm�y{LDN
s±��LO~"p
��Y4Z
Yhlj�¿�aLD�aY[Nvmnl�¼6G�Y[=¬�h�j½�;

�]^



�+Nvmt~1� Ì ¹ ®¦¤�� ¹Ê®°¤�^ ¹ÊÈ » ¼�^`_D\O��½ r{LOBar�y{¶�Y¡r�y{o@L�L]P
^ ³ ³ ³ ³ �
� � \v; � ³ ³ _O�]; ^
� � \v;>� �]; � ³ _ ��;Ô�
� � \v; � ³ ^[�v; \ ^[�O�];Ô�Â¼�Z
Yjs�m"p
mf½
� � ^O; \ ³ ³ ^`�];Ô_
� � �v; \ ^[�v; � ³ ^[�h�Q; �
� � �v;>� ³ ³ �v;>�
\ � �v; _ ^[�v; � ³ ^f��\]; �
_ 	JLON@Y � � �D�v; _ _O�]; ^

�)lhZvr{Y/� !/X«y{m�sVlhm�^`_j���°G�Y[=¬�h���"y{mto��Olj~�y{LDA
sV�qL�sts´y{ZQy�r�y�m6y{Yjs ��LO~UÈ x ¼6�v^[�O��½nE�ÈD»f¼6�v^[�O��½�E
ÈO»Í¼n^[_O\O��½-lhN
P�È�
[¼6�O�D�O��½n;

I9o
lhN@N@Yfr ^`�D�O� ^[�O�D� ^`�j��� ^`\O�D� ^[_h���
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