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f+WM�FGU!L�^ DM�FGU!O6Z���U!O \ MPO�JpMPO�mThKE \ U!OtU:hbM���U!L`LeU:h}WM�J�M�a�Mp�_QG��v DEGm \ MPOtFsMpabMPO
adQ`LVL�v�STOtFIHKFsMpabMPO�E_wyr�Hq^ DMPOtFsM WMpa�^ DMPOoH�aKU:h�� DM�h!Z [�\ j��BabroM�FGEGhbMPH&roMP�TU
^�M�hdQea�abMp�tQ`wyroMPS_� DEGhcQ=R4STLVUAWM�Exwyr \ MPO�fihBWM�FsMpa{rtEIOtE \ E \ M!^tH�aBWMPOT�tUua \ U!L�k
L`MPO��tU!OTOoM�j�knmoLNMpadH�E_wyr�|}QVOB~oS_abQeJGU!O6�oHIWM�roMP�tU�roMPO�H�^�M�h�Mpa \ U!��HdS \&\ MPO
M!^�~oQeaKU!O L DMPOtFIH�v DEGm \ MPOTHKFsMpabMPO Exwyr ~oQeaKU:O¡L DMPOtFIH�v�STOtFIHKFsMpabMPO6Z C MPO
HqJ_STL`LeU¢Q`OIadU£roM¤HdM�FPa�Mpaqa*M!^tH�asWMPOo�tU+a DM�h$JB^�MP�th�MpaKhKEPadU:O Sth�HdS \&\ MPO M�^
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Exwyr-Js^PMP�thbMpaKh DEPaqaKU:h:«�¬c^_HqasWMPOT�THK~AU:h DM�J_OTQ`OtF­S_abMPO®abMPOT�oM�FIOoQVHdHKLNMPO-Exwyr®hKEPa�k
S_ad�th�M�FIOTQ`OtFoZ
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C STh HKUuh a§U+��U!O�a�Mp�_Q�k w:QehdJGU:LAS_aNgh>l�oFiT�roM�h ^tQ \ M�hKJGU:hbMpa©aK^lWM�moSTOtJBaKU:h
c E_wyr d m
WM�abMp�tQ k M�^_HqasWMPOT� � fihsWMPO b Z [ wyr��tU+a DM�h�L DMpaqa�MpaKa�rTQeaqabMkj8Uuh!Z
�*MPO�F4WM�h©~AM�hbM0f DEGhdH�a§rtEGhdQ`HKEIOIaKU!L`Lea�� DM�hKU:f adUuh�^IUuhKadQVJpMPLea�HIWM�Mpaqa§HdS \&\ MPO�~8LVQVh
� Z�� DMPOtFI�tU!O�M!^lC�mJmnC�moSTOtJBaKU:h?m
WM�abMp�_Q�k M�^_HqasWMPOT�tUua � fihBWMPO b DM�h2abMp�_Q�k w:QVhKJGU!LVO
\ U:�ªwuU!OIaKhbS \ Q b Exwyr�a�Mp�_Q�knhbMP�oQeU � ��HqU��oF e ��Z
C STh�HqU:h���WM�abMp�tQ�k \ QeaqaKmoSTOTJsadHdOtEGh \ MPLVU!O£adQ`L`L
U!O H�aKh DMPw�JpM­S_aNg X{DEGh�Mpaqa

f DEGhKU!OtJ_LNM�~AU!HqJxhdQe^tOTQ`OtFGU!O�Q`Otf DEGh�^tQ=Uuaqa�h DMpaK^_Q`OtJ_L`QeFPagJGEBEGhb�TQ`OoMpadH��tH�adU \ \ U!�
HdM \&\ M�HqJpMPLNM�m
WM�~
WMP�8M&Mp�_LNM�hdO8MtZ�R]WMpa{H�aKh DMPw�JpMPO$r8M DMPOT�tmoSTOTJsaKU:hdO8M*�porqsos�
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Exwyr � � q e �yZ��­Q�aKaKmoSTOtJBadHdOtEGh \ MPLVU!O�JpMPO�~AU!HqJxhdQe^�MPH S_abMPO�~ UuFGhdUumTm Uua§^_Q`OtJGU!L
HqE \ \ DMPOtFI�TU:O�M!^�MPL`LNM$m8STOtJBaKUuh�m
WM*L`QVJpM*M!^tH�asWMPOo��f�hsWMPO�H�aKh DMPw�JpMPOTH DMPOT�xk
moSTOtJBaKU:h:Z >�^�WM�hqa�f MPL`L©�8OTOtU:h�^_Q§f DEGhdH�a�L DMpaqa�HqaKh DMPw�JpMPOoH \ QeaqadmoSTOtJBa­�pTrq %G�yZ
��DM�hKU:f aKU:h�JpMPO�^_Q�adQ`LVLcUu�xU \ m U:L¥hdQeabM¢aK^lWM abMp�tQ k w:QVhKJ_LNM�h \ U:�¦h�MP�TQVU � �cU!O
\ U:�(wuU:OsaKhbS \ Q��porqsos��E_wyr�U:O \ U:�(wuU:OsaKhbS \ Q�� � q e ��Z � U!HKHbM£wuQVhKJ_LNM�hdH
FGU \ U!OTHdM \&\ M��tU:L � LVQVFGFGU:h{��WM�m
WM��tU!O­H DEGJBabM�abMp�tQ�k OtEGh \ MPLVU!O ��HKU0�oF � �yZ
> OTOTU:r�WMPL`LVU:h �tU!O joUuh�M0moSTOTJsaKU:hNg [�\ ^tQAh DEGh©EIHdH©f�hsWMPO � � HqU]�oF � ��S_abMPOtf DEGh
� WMpa0r DEGFGU:h:�=hbM�JBa}U!LVLVU:h}HKOTU+aqa!�4HIWM�JGE \&\ U:h�^tQ�MpaKa�O DM�h \ M�EIHdH&� � q e �cE_wyr
M!^tL DM�FIHdOoM�EIHdH§fihBWMPO®� orq os��Z5> OtFsM�moSTOTJsaKU:h�abQVL`L r DEGFGU:h�E \ � adQ`L`LVr DEGh HsWMPLeU!�tU!H
^lWM�h?H DEGJsabMgOtEGh \ MPL Z []\ ^_Qsh DEGh EIHKH]WMpa4^ DMPOTHqaKUuh�fihsWMPO � O DM�h \ M�h2^_QsEIHKH �porqsos�
Exwyr�M!^tL DM�FIHKOoM�h§EIHdH�f�hsWMPO-� � q e ���T�t^_H�OtEGh \ MPLVU:O��8OTOTHgQ`OIaKU]abQVL`LA^ DMPOTH�adUuh�E \
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� rtU!L`LVUuh!Z [�\ ^tQBU \ U!L`LeU:hqabQV�0h DEGh?EIHKH�hbM�JBa�StmTm�HIWM DEGJpM�h�abMp�_Q�k M�^_HqasWMPOT�tUua?adQ`L`L
� � q e � \ U!�0mThdU:w:Q`H4LVQVJpM \ �tw�JGU+a?HKE \ adQ`L`LA�porqsos��Z�¬�LVLNM�moSTOtJBaKU:h�hbM�JBa4E ^�MPOTf DEGh
� L`QVFGFGU:h�MPL`LeadHsWM}m©WM0�tU:O�H DEGJBabM�OtEGh \ MPLVU:O6Z���aKa L`QVJxOoMPOo�tUghdU:HKEIOtU \ MPOtF�JpMPO
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R DM�FGF \ DM�hKJGU]adQ`L`L Mpaqa�^tQ E_w�JxHsWM�HKJxSTL`LVU}roM�J_STOTOoMpa{H DEGJpM�MPLVLNM�HKJ DM�hbOTQ`OtFIH k
moSTOtJBaKU:h \ U:L`LNMPO�w:QehdJxLNM�h \ U!��LVQVJpMgh�MP�TQVUuhlExwyr�w+U!OsaKhdS \ Q2�porqsos� hdU:HKmAU:JBadQe^IU
� � q e �yZ

! WM�FGEIO�JpMPOTHKJGU�f DEGhKU!�th�M�h�Mpaqa�~ U:r8MPOT�TLNM mohKEG~oLVU \ U+a&MPOoMPLe�BadQ`HKJsa:Z C Sth
HqU:h���WM�M!^tH�asWMPOT�oHqfiEGh \ U:L`O¤StaNg � U:O¦r DM�hdLVU!�tU:h \ MPO¤L DMpaqa \ U:��r ¨ DMPLVm�M�^
z�Mp�_Q�k j��xadroM�FGEGh�MPH8-GHbMpadHc��HKU��oF $ ��Z +sm U:w:QVU:L`Lea�f+WM�hl^tQoMPL`L�abHIWM¥Mpaqa f � f 4 f � f FGU:h
M!^tH�asWMPOT�TU+a�fihBWMPO�U!O�FGE_�_a �_w�J_L`QVF�moSTOtJBa]� � q � � abQVL`LBEGhdQVFGE�E_wyr f �#" � f 4 f �$" e f
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FGUuh�M�^_HqasWMPOT�tUua�fihBWMPO�� � q � �6adQ`L`L � � q e ��Z�j
hKEG~oLVU \ U+a�Mpaqa?~ U!H�a DM \&\ M{^�WM�h abMp�tQ k
\ Q�aKaKmoSTOtJBadHdOtEGh \ MPL2JpMPO�HIWMPLVU:�TU:H{fiEGh \ STLVUuh�MPH�HIWM�r DM�h��
R DEIH�U:Js^PMpadQVEIOtU:O

f � f 4 f � f 9 f � " � f 4 f � " e f
�

�J>�L DM�hKEG~ DEIw�JGUuh�f DEGhdUuJGE \&\ U:h���WM®E_wyr(��WM DEP^tOTQ`OtFsM�h \ U!� \ �_HqadQ`HqJpM UuJB^�M k
adQVEIOtUuh \ U:��M�~oHqEIL`S_aK~ U!LVEGmTm=Z ¬�LVLNM-HqE \ STOT�ThbMpa�^PM�h��tU­JGE \&\ U:h�QVfihsWMPO
roM�h�Hq^�M�hKUua�r DM�h�� z�Mp�tQ�k j��xadroM�FGEGhbMPH�-�^ DM�hdL`�6Z � R DEIHdMPOo�tU+a�M!^�UuJB^�MpadQVEIOtU!O
DEP^IUuhbLdWMpadUuh�¨bM�F¢WMpagL DMPHdM�hKU!O���¨ DM \ f DEGh�hKU!HKSTLeabMpadU+a \ U:���8F � Z

+BUuh�MPL`LNM�abMp�tQ�k \ Q�aKaKmoSTOtJBadHdOtEGh \ MPLVU:h�LVQVJpM$S_aNg �caKhdU:�oOTQ`OtFGU:O M�^®�tUuaqabM
DEP^IUuhbLdWMpadUuh�¨dM�F�WMpa�^PM�h�Exwyr£U!O¢MpaKa0FGU!OtE \ f DEGhbMtZ ��aqa�f DEGhbHKLNM�F���mTh DEP^�M \ U!�
DMPOtmoSTOtJBaKU:hdOoM*��Y q�Y�� E_wyr¢� e q e ��Exwyrª^�M�h�~ U:hKU!�T�$m©WM�U:O DEP^IU:hKh�MPHqJ_OTQ`OtFoZ
¬�OoLeU!�TOTQ`OtFGU!O�adQ`L`LgMpaKa�¨dM�F£^�MPLea��TU+aqa�M DM \ OtU DM�h&aq^�WM�f MPL`�TQVFoZ X{DEGh��tUua

f DEGhdHqabM DM�h�¨bM�F$S_aKU�f DEGh�Mpaqa�hKEsMtZ X�DEGh��tUua�MPOT�thbM�^_Q`L`L ¨dM�F�FGU&U+�_U \ m U!L�m
WM
U+aqa�E \ hBWMP�tU�� DM�h \ MPO�JpMPO¦rTQeaqabM \ WMPOtFsM DM \ OtU:O�adQ`L`LgHKm U:w:QNMPL`M�hd~ U+aKU!O¦Q
\ MpaKU \ MpabQeJ&f DEGh�FP� \ OoMPHdQVHqaKU:h:Z��*MPO�JpMPO�^ DMPL Q`OsaKU�mThdU:w:Q`H L DM�h�M�S_a�JBhdU!MpabQ�^xa
a DMPOtJpMPOT�TUP� \ U!O \ MPO�JpMPO�H�adQ \ SoLeU:hbM�adQ`L`L=Mpaqa DEP^�M��tU!OTOoM�f DEGh \ WM�FsMtZlz�Mp�tQ k
FGUuE \ UuaKhdQ`O�aKhdEGh�¨dM�F�L DM \ m8M�hªHKQVF�S_aKE \ EGhd�TU:OsadL`QVFPa�^ DMPL¥f DEGhª�tUuaqabMtZ C�DM�h
�8OTOTH \ �tw�JGUuacMpaqacSoOT�tU:hdH DEGJ�Mt� r DM�h{�AOTOTHcmThKEG~8LeU \ M!^�^�M�hdQVU:hbMPOT�TU0Hq^lWM�hbQVF�k
rtU+abHqFGhbMP�­��fihBWMPO �TQVhKU:Jsa�M�STOT�tU:hdH DEGJxOTQ`OtFsM�h�M!^�FGUuE \ UuaKhbQVHKJpM�~ UuFGhdUumom adQ`L`L
� ¨KStmAM�hKU�H�abST�TQ`S \ M�^�U:StJ_L`Q`�TQ`HqJ�Exwyr�Q`w�JGU�knU!StJ_LVQ`�TQ`HKJ�FGU:E \ U+aKhbQ Z � U+ac�8OTOoH
\ �tw�JGU+a
QTSTOo�tUuhbH DEGJ_OTQ`OtFGU!O�M!^�a�Mp�_Q�k \ QeaqaKmoSoOtJsabHKOtEGh \ MPLeU!O&HqE \ m
WM \ Q`OTOtU:h
E \ \ MpaKU \ MpadQ`HqJ&fiEGhbHqJ_OTQ`OtFoZ � U!HKHKStaKE \ f DEGhKU!H�a DMPL`LVU:h=¨dM�F \ QeF�MpaKa � S�HKJpMPL`L
JxSTOoOoM�JGE \&\ M�HIWM�LbWMPOtFPa0Mpaqa � S-Hi¨ DMPL�^­JpMPO®fiEGh \ STLVUuh�M&^IUuaqadQVFsM�mThdEG~oLVU \
�£roM�h \ MPO f STOTOTQea�abMp�tQ�k wuQVhdJxLNM�h0FGUuh \ MPO HKQVF­m
WM�abMp�tQ�knU:L`L`QVmoHqU:h:Zª|�MP� �C��
UuFGU!OIabLVQVFGU!O�U:O$U:L`L`QVmoH g C �_mAU:hK~ U!L g�jlM�h�M�~AU!L g
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z�Mp�_Q�knFGU:E \ U+aKhbQ`O�JpMPO�f DEGhbMPH�^tQV�8M�hKU�adQ`L`L H�abST�TQ`S \ M!^&a�Mp�_Q�k aKhbQeFGEIOTE \ U+aKhbQ
��LbWMpalEIHdHlJpMPL`L`M¥�tU:O�f DEGh B �NG E��HP���� RSB �NG Z �cadF4WM�U:OT�TU�fihBWMPO�abMp�tQ�knU:OortU+abHKw:QehdJGU:L`O
F DMPLVLVU:h?�tUua�~8M�h�M�Mpaqa�M�m8McU:f adUuh��tUua�^�MPOTL`QVF�H DMpaqadU+a
Mpaqa��tUu�8OTQVU:hbM�wuEIHKQ`OxSTH?E_wyr
HKQ`OBSoHuZ ��U:O$MPL`LVhbM�f DEGhbH�a \ WMPHqaKU \ MPOªHqJ�Mp�=M�HKQVF&U+aKacL DM \ moL`QVFPa ^tQ`OtJGU!L \ WMpaKa:�
�tU+a¥HgJ � CFEHG CHP�� OC
B B RSB ��HqU0�8F � ��Z |}Q Q`Otf DEGhgHIWM��tU�aKhdQe�_EIOtE \ UuaKhdQ`HqJ�M�f�STOTJIk
adQVEIOtUuhbOoMª��HqU��8F � � B��HM G P�	�M
E_wyr B GJP
	�M
S_adF4WM�U:OT�TU}fihBWMPO�JGEBEGhb�TQ`OoMpaKU:hdOoM�f DEGh
moSTOtJBaKU!O � �

� 9 � aKEIH � qqadQ`O � � �
|}Q6fuWM�h{L DMpaqa�a{Uu�� adEIH:o 9 Y q

abQVO o 9 orq
� aKEIH�Y 9 Y��
% q
adQ`O£Y 9 Y��
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adQ`O e 9 orq
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adQ`O � 9 " Y �

�*MPO¦HKUuh$Exw�J_HIWM Mpaqa�abMp�tQ�k�
 DM�h�U+�TM�Jsa e ��M!^tHqUu^ DM�hKa�U!OtJ_LNM�hKU DMPO Q�^�WM�h
^�MPOTL`QVFsM}E \ ^ DM�hbL`�6Z�z?hdQe�xEIOTE \ U+aKhbQ`HqJpM�UuaqabMPO6�_HKE \ ¨dS DM�h
U!O��TQVhdUuJBa©f DEIL ¨d��M�^
z�Mp�_Q�k j��xadroM�FGEGh�MPH8-8HdMpadH:�8~oL`Qeh

f aKEIH � f 4 f adQ`O � f 9 Y �
� U+aKabM DM�h�~AM�hbM�~ DEGh ¨dMPO6Z-���_w�JGUua�Hqm DMPOTOoMPOT�tU(WMpadUuhbH�asWM�h&Mpaqa�moh DEP^�MtZ C Sth
HqU:h�abQVL`L�U+�_U \ mAU!L�J_Sthq^IEGhbOoM � 9 aKEIH � Exwyr � 9 adQ`O � S_aNg D[ ^xhbQVFsM
aKhdQe�_EIOtE \ U+adhdQ`HqJpM-f STOtJBadQVEIOtUuh g � j�hKEG~oLVU \ \ U:�(~ U!O DM \ OTQ`OtFGU!O�M!^�abMp�tQ k
abMPOtFGU!OTHqf STOtJBadQVEIOtU:O�StmTm8H�asWM�h���fihbQ�aKa�fihbM \ f DEGh�f MPOsabMPHKQ`O6« �
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+sE \ HbM�FPa:�§H�^PM�hKU!O DM�h�QVOsaKUªFIQe^tOoM*m©WM®f DEGhdroMPOo�6�§�tU DM�h�QV~oLNMPOT��L DMpaqabM£Mpaqa
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R]WMpa�EIHdH}M!^tHKL`S_adOoQVOTFIH�^tQVH�adQeaqabM�m
WM�aKhdQNMPOtFILNM�hbOoM�Q?�oF � Z}z�^lWM�HKQ`�tEGh�E_wyr
\ U:L`LNMPOTL`QVFGFsMPOT�tU�^_Q`OtJGU!L DM�h�L`QVJpMtZ���U!O�aKhdQNMPOtFILNM�hbOoM DM�h}¨dS�QVOsaKU�JGEIOtFGhdSxk
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