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K Æ ��2 ® � ^3 Æ  ¥Z ´ �y³ c � � ¶ Ð

Å ecg� BZ ´ �y³ c � � ¶ ®
Å Z]\¥�u} ´ �8³ c � � ¶ b

Å
Ý * / pIå.-�¯ecgf_ Å e I

Ú
Y e À�c K b�V^ec`j\�� N�O ijZ�V^¢�V5\Tã]}~Z�lmZ�_5ScX[`jTfZIV¦áQeÂV^`j\^`jycZIV:lfSUTWV54 X[ec_^_^ZIV�á<ecTWlfSUTd\ � iaSX5sWSU} v _^Z?lmZ�Ã�Z]¢�i�� N � O ® ¾ � � N � N ¿f�76�b�� � �fb±� N F � b±�y³�b±� N F 6�b�� � �b±� O F ³�b±� � b±� O F � b�� � �?b±� D;F ³�b Å Â ^Z]\}áQecgf_ Å e I e À b Àdc K�e Y e À

Æ I^bWV^ec`a\�� N�O iaZ:V5¢�V^\Tã]}�Z:X[ec_^_^ZIV�á<ecTWlfSUTd\ � iaS{X±sWSU} v _^Z
�� N � O ® ¾ � � N � N ¿���6�b8� � � b � N F � b±�8³�b±� N F 6�b�� � �b � � D;F � ��O b

Æ � � b±� � D&F 6 ��O b�� � �!b±� D;F ³�b Å Â
Ý��ZIVBV5¢�V^\Tã]}�ZIVhlmZK_5ScX[`jTfZIV�áQeÂV^`j\^`aycZIV¬� N�O V^ecTd\BX[Z]gm��\^Z]iaV � gfZKV^`Õ�y3â]_^` ½WZKijZIV\â � gWSU\^`jecTWV / pIåUbm`ji�Z[�m`aV^\^ZItZ]\ Y~gfTf` � gfZIV«\^Z]iaV � gfZ�Õ o �� NPO p�Ìqec\^ecTWV MEN�O ´ � ¶)* ecg M ´ Õ ¶ -,iC��gfTf` � gfZoVTâ]_^`jZ¨áf_^`jTWX[`IáWSUiaZolmZoX]SU_5ScX[\Tã]_^Z`jTm½WTf`j\TâIV5`j}�SUi.��\^Z]i � gfZtV^ecT¦áWSU_5SU}Kã]\^_^Z,lmZh��SUT8�ciaSUTWlfV�Õ o �� NPO p�Ädec`j\:9 N�O ´ � ¶ ijZ � gfec\^`aZ]T�\¿lmZ,�¿SUT8�ciaSUTWlfVlmZ M!NPO ´ � ¶ pR��wSáf_TãIVtiaZk\^s8â]ec_Tã]}�Z¥lmZ¥X[iaScV5V5` ½¨X]SU\^`jecT{lmZ¥��SUT8�ciaSUTWlfV]b�ijZIV�_^ZRáf_TâIV^Z]T�\5SU\^`aecTWVt`j_^_TâIlmgWX[\^` v iaZIV�Sclm}~`aV<;V^` v iaZIV�lmZ ÄHá ´ À ^ K ¶ lmZkX]SU_5ScX[\Tã]_^Zk`jTm½WTf`j\TâIV5`j}�SUi=��V^ecT�\ ijZIV � gfec\^`jZ]T�\5V lmZh�¿SUT8�ciaSUTWlfV>9 NPO ´ � ¶ Z]\¿ijZIV¯VTâ]_^`jZIVlm`aV5X[_Tã]\^ZIV M�O ´ � ¶ p<��Z?X]SU_5ScX[\Tã]_^ZClmZ M!N�O ´ � ¶ VR�ÐâIX[_^`j\¥lmecTWX?X[ec}~}~ZoV^ec}~}�ZolmZ�X]SU_5ScX[\Tã]_^ZIV¥`a_^_TâIlmgWX[\^` v ijZIVk ´ 9�?�� @ ´ � ¶^¶ Z]\�k ´ M ? ´ � ¶^¶ p / gf\^_^Z]}~Z]Td\¥lm`j\YecT�S{gfTfZK��ec_^}?gfiaZolmg�\u¢%á<Z

k ´ M!N�O ´ � ¶^¶ ® · À N�O ´ r ^BAÊ^ � ¶ k ´ 9�?0@ ´ � ¶^¶ c · À NPO ´ r ^ � ¶ k ´ M ? ´ � ¶^¶fÝ,.-0/21 
�3%���54©,�C�,�-"/?>MN�43DKOJ2T/?> À N�O ´ r ^BAÊ^ � ¶ /JB À N�O ? ´ � ¶ N�/ = dl7y/JN = /JNfB�7%@�> = 6�S�@32Ê@�SRBeÑJ2T/xG N��ªNfG�Bed?>LG�ZDE@X=�ÓG NfBedC032Ê@3X�25dC036�XkGU/J2sSLF%4{GI>JG
aED N¦78/J6HB = 43N�S}>J6�7{7�2?G�DK/J2:� = /}X[@MN�43BC@3BUG�43N

a
¶ W�/TS¨S�/JBUBe/¨S�4{NfW�/JNfBUG�43NynXI/?>MN�43DKOJ2T/?> À N�O ´ r ^BA ¶ /RB À N�O ´ r ¶ >J43N�B = dJBe/R2?DxG�N�d?> = /MX[@s�R@�F�4{N©>J6HG�W�@3NfBe/

aG b GÅI c Y ® 3 À /RB À c K e Y e 3 À nk ´ MEN � O ¶ ® k ´ 9 N � O ¶ c k ´ M!N ¶ c k ´ MEN F ³ ¶ ^G >LG�I c Y ® 3 À
Æ K /JB Àdc K e Y e 3 À

Æ K n
k ´ M N � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N F ³ � O ¶ c k ´ 9 N � O F ³ ¶ c k ´ M N F ³ ¶ ^
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G >LG�I ® À

Æ 3 /JBÅY ® À
Æ K n
k ´ MEN � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N � O F ³ ¶ c k ´ MEN F � ¶ ^G >LG�I ® À

Æ K /JBÅY ® À n k ´ MEN � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N � O F ³ ¶ ^G >LGEY Æ I ® 3 /JB K.e Y
Ú À
Æ K n

k ´ M!N � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N F ³ � O ¶ c k ´ 9 N � O F ³ ¶ c k ´ 9 N F ³ � O F ³ ¶ c k ´ 9 N F � � O F ³ ¶ ^G >LG�I ® À
Æ 3 /JBÅY ® À nk ´ M!N � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N F ³ � O ¶ c k ´ 9 N � O F ³ ¶ c k ´ 9 N F ³ � O F ³ ¶ c k ´ M!N F � ¶ ^G >LG�N�43N k ´ MEN � O ¶ ® k ´ 9 N � O ¶ c k ´ 9 N F ³ � O ¶ c k ´ 9 N � O F ³ ¶ c k ´ 9 N F ³ � O F ³ ¶fÝ� / ���� �  1 � ����) 	�
��8( - ��) � � � �D p / V±V^e�X[`aecTWV � ie��Z]T�\^`jZ]_ w o ¾ Å ^

ÝRÝRÝ
^ À Â b�ijZ�X[ecg8áfijZ ´ w ^ 3 À c K

Æ w ¶ BZ]Tfec}�}~ecTWV À N�O ´ r ^ 3 À5c K
Æ r ¶^¶ ijZIV�Z]T�\^`jZ]_5V À N�O ´ r ¶ ptnhecTWV^`alyâ]_^ecTWV?ijZK�c_5SáfsfZ�ec_^`jZ]T�\Tâ � � � �D lyâ[½WTf`X[ec}~}~ZKV^gf`a\]pW��ZIVBV^ec}~}�Z]\5V«V^ecT�\BiaZIV�á<ec`jTd\5V«lmZoiC��Z]TWV^Z]} v ijZ

¾ ´ I ^ Y ¶ ¿
Å e I

Ú
Y e À ^ ecg v `jZ]T Å e I e À

Æ K ^ Àdc K�e Y e 3 À
Æ I c K�Â

ÝnhZ]\«Z]TWV^Z]} v ijZ:ZIV^\YZ]T v ` � ZIX[\^`jecT�SªycZIXKiC��Z]TWV^Z]} v ijZ:lmZIVY_^ZRáf_TâIV^Z]T�\5SU\^`aecTWVB`j_^_TâIlmgWX[\^` v iaZIVkSclm}�`aV5V^` v iaZIV,lmZX]SU_5ScX[\Tã]_^Z:`jTm½WTf`j\TâIV^`a}�SUi �,pm� i¨Z[�m`aV^\^Z¥gfTfZ:SU_^_��]\^ZKlmZ ´ I ^ Y ¶ ycZ]_5V ´ r ^BA ¶ V5` À N�O ´ r A ¶ À® Å Z]\ ´ I ^ Y ¶ À® ´ r ^BA ¶ pnhZ'�c_5SáfsfZoZIV5\BV5SUTWV v ecgWX[ijZcp
�)�²�H��(����54�,	�_, b 43G�B À ®�


a
-�/;0325@L7fFy/ � � � �� /?>JBv2T/l7�2Td?>�/JNfBedM>L6%2¦X[@���036H2T/ ¶

a
9
aÑ����{�8)1) ��	����
���


Ädec`jZ]Td\ ��gfTzX]SU_5ScX[\Tã]_^ZK`aTm½WTf`j\TâIV^`j}�SUi¨`jT�\TâR�c_5SUi�V^`jT8�cgfia`jZ]_tZ]\¬Õ ® � D&F ³O�� ³ � O � O \^Z]i � gfZ ��2 ® �,p��qTS�SUijec_5V�� O o�Ø Z]\ �8³�Ð±� � ^ �y³�b Æ � � ^ �76�Ð�� � �!Ð±� D;F ³�Ð Å
Ý * / p ä -nhZIVBX[ecTWlm`j\^`aecTWV«`j}Káfij` � gfZ]Td\$Õ|ZIV^\BX[ecT�\^Z]Tdg|lfSUTWVBSUg�áfijgWV«lmZ]gm��}Cgf_5V]p,.-0/21 
�3%���54©,	�_, b G?ÕV/?>LB\S�43NfBe/JN�6 = @3N8> = /J6�zDx6%2�>?nv@X[432�> M ´ Õ ¶ /?>JBvG�2L25d = 6%SRBUGUOLXI/

aÄdg8á8áQeÂV^ecTWV:lmecTWX � gfZ Õ ZIV5\qX[ecT�\^Z]Tdg lfSUTWV¥Z[�fScX[\^Z]}~Z]Td\rgfT�}?gf_]p¶Ädec`j\+$ o�� àÏ \^Z]i � gfZ � ® ��&mp/ ijec_5VK`ji�Z[�m`aV^\^Z�gfT gfTf` � gfZ I o ¾ Å ^
ÝRÝRÝ

^ À
Æ K�Â \^Z]i � gfZ $»V^ec`j\oX[ecTd\^Z]T�gxlfSUTWVoijZ�}?gf_�V�âRáWSU_5SUT�\ �� NZ]\ �� N F ³ªp?Ädec`j\�� O i¦SClmZ]}�` ÇdV^ec}~}~ZrlmZIV«_5ScX[`jTfZIV}áQeÂV^`j\^`aycZIVhlmg�V^¢mV^\Tã]}~ZM� O b%áQecgf_$Y ® Å ^

ÝRÝRÝ
^ À p / ijec_5V$ c � N Z]\ $ c � N F ³ V5ecT�\~_TâR�cgfij`aZ]_5V.áWSU_�_5Sá8áQec_^\5V � � N Z]\p� N F ³�_^ZIVTáQZIX[\^`jycZ]}~Z]Td\]pjÌ¥ec\^ecTWV�� & [& ijZ��ecTWX[\^Z]gf_BlmZr\^_5SUTWV5iaSU\^`jecTzlmZ��<gWX��cZ]_^}�SUT�b¨SIycZIXrijZIVkTfec\5SU\^`jecTWV«lmZ�� ä�� b¨nhsWSáf`j\^_^Z��Cb�V^ZIX[\^`aecT�����p / ijec_5VecTKáQZ]gf\,ScV5V^emX[`jZ]_ � $�lmZ]gm��ij`j}�`j\^ZIV¯lmZrVTâ]_^`jZIV�lm`aV±X[_Tã]\^ZIV]b�lyâ]\^Z]_^}~`jT8â]ZIV�áWSU_tijZ¥X±sfec` �CZ]Td\^_^Z¨� N Z]\�� N F ³ªp��ijgWV�áf_TâIX[`aV^Z]}~Z]Td\]bfijZIVYij`j}~`a\^ZIVhlmZoVTâ]_^`aZIVBlm`aV5X[_Tã]\^ZIV M �& Z]\ M F& V^ecTd\¥lyâ[½WTf`jZIV}áWSU_Ç M F& ® � & F �

T! #"& ´ M & F � T$ %" ¶Ç M �& ® � & F �
T& ´ M & F � T ¶ p&�ecgf\^ZIV:iaZIV¥ij`a}~`j\^ZIV * TfecT	ÇdlyâR�3â]T8â]_Tâ]ZIV0-¥lmZ�VTâ]_^`aZIVqlm`aV±X[_Tã]\^ZIVqV^ecTd\:e v \^Z]T�gfZIVolmZ{X[Z]\^\^ZC��S�'[ecT�p���ec_5V � gfZMEÈ � (�ZIV^\{_TâIlmgWX[\^` v ijZcb�Z]ijijZ�ZIV^\�V^ec}~}~ZzlmZ�lmZ]gm�ij`j}�`j\^ZIV�lmZ�VTâ]_^`jZIV{lm`aV±X[_Tã]\^ZIV]p ��Z�\^s8â]ec_Tã]}~Z�V^gf`jyUSUT�\áQZ]_^}~Z]\«Tfec\5SU}~}~Z]Td\BlmZo_^Z]\^_^ecgfycZ]_¥ijZ]gf_5V�áWSU_5SU}1ã]\^_^ZIV]p

�qT�X[ecTWV5`alyã]_^ZKijZIV«X]ScVBV^gf`ay¤SUTd\5V¦�
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ä ps� � ® Å bÆ�ps�8³ ® � � á<ecgf_ � o ¾�� ^

ÝRÝRÝ
^ Àdc K�Â Z]\�� � Ð

Å b
�fps�8³ ® � � á<ecgf_ � o ¾�� ^

ÝRÝRÝ
^ Àdc K�Â Z]\�� � Ú

Å bÌ ps� � ® � � á<ecgf_ � o ¾�� ^
ÝRÝRÝ

^ Àdc K�Â b� ps� � ® Æ � � áQecgf_ � o ¾�� ^
ÝRÝRÝ

^ À�c K�Â pÄdZ]ijecT � gfZ§Õ�ZIV^\tlfSUTWV�ijZBX]ScV�å.-5b p]p]p b � -5bdTfec\^ecTWV¬shiC��Z]Td\^`jZ]_��y³ ^ �8³ ^ � � ^
Æ � � ^ �8³ ^ �y³ªbÂ_^ZIV�á<ZIX[\^`jycZ]}�Z]T�\]pÄdec`j\ V ie��Z]T�\^`jZ]_¥lyâ[½WTf` X[ec}~}~ZoV^gf`a\¦�ÅÄd`0s�ÐV� 6 b V ® K bQV^`0s

Ú
� D;F ³ b V ® À b¨V^`jTfecT V ZIV5\¥iC��Z]Td\^`jZ]_B\^Z]i� gfZ'�2S F ³�Ðzs�Ð±��S F � pR:SUTWV¥X[Z � gf`�V^gf`a\]b���lyâIV^`I�cTfZKijZolmgWSUi¿lmZ�iaS{_^ZIV^\^_^`aX[\^`jecT � � Ï lc��gfT�SUgf\^ec}�ec_Táfsf`aV^}~Z:`jTd\Tâ]_^`jZ]gf_¥lmZ� Ï Sá8áfij` � gWSUT�\ � Ï V^gf_ Ö Ï p,.-0/21 
�3%���54©,��
	², b GÕV/?>JBG = @3Ny>¦XI/.S�@�>l9CB

k ´ M ´ Õ ¶^¶ ® k ´ M F ´ �	Õ ¶^¶ c k ´ M � ´ �	Õ ¶^¶ °��c³I² � ´ �nS � ³ � � D � S F ³ ¶ ® �¬S � ³
G = @3Ny>¦XI/.S�@�> g Bp/JB V ® À n M ´ Õ ¶ /L>LB\G 2L25d = 6%S�BUG�OLXI/G = @3Ny>¦XI/.S�@�>�CBp/JB � ® À c K /JB V ® À

Æ K
k ´ M ´ Õ ¶^¶ ® k ´ 9 ´ Õ ¶^¶ c k ´ M F ´ �	Õ ¶^¶ °��c³I² � ´ � D � � � D¨¶ ® � DG = @3Ny>¦XI/.S�@�>�CBp/JB � e À /RB V ® �

Æ 3
k ´ M ´ Õ ¶^¶ ® k ´ 9 ´ Õ ¶^¶ c k ´ 9 ´ � Õ ¶^¶ °��c³I² � ®Xy�� " � ���;y���� � � �  %"

G = @3Ny>¦XI/.S�@�>���Bp/JB V ® �
Æ 3

k ´ M ´ Õ ¶^¶ ® k ´ 9 ´ Õ ¶^¶ c k ´ M � ´ �	Õ ¶^¶ °��c³I² � ´ � � � 6 � � D&F � � � ¶ ® � � � �
G = @3Ny>¦XI/.S�@�>��#Bp/JB V ® �

Æ K
k ´ M ´ Õ ¶^¶ ® k ´ 9 ´ Õ ¶^¶ c k ´ M F ´ �	Õ ¶^¶ °��c³I² � ´ � � F � � � D&F � � � ¶ ® � � � �

G = @3Ny>¦XI/?>M@36HBU2T/?>�S�@�> k ´ M ´ Õ ¶^¶ ® k ´ 9 ´ Õ ¶^¶ c k ´ 9 ´ � Õ ¶^¶43u
� ®

���� ���
y � " � ���  �! °3Ø ` { ³ ` ²]° ` 3 ¶ ^ 
 ¶ ^#" ¶y ��� � � �  �  °3Ø ` { ³�²]° ` � ¶ ^ V e À

Æ Ky � ���  °3Ø ` { ³�²]° ` � ¶ ^ V ® Ày�� �  %" F ���! °3Ø ` { ³�²]° `%$ ¶� / ���� �  1 �")}�"�H) 	�
��8( - ��) � �'& �D � N ��������I ´ � ¶ p Ädec`j\ÅÕ ® � � O � O V^`jT8�cgfij`jZ]_�X[ecT�\^Z]TdgClfSUTWV�Z[�mScX[\^Z]}~Z]Td\gfT�}Cgf_¥Z[�fScX[\^Z]}~Z]Td\]p��¯eÂV^ecTWV;� ® �8³KV5`��y³ ® � N F ³;áQecgf_ 3 e I e À Z]\;� ®)( � � ( V5`�� � ®+* � N áQecgf_� e I e À c K ecg!� � ®
Å pÅÄd`"� � ®

Å b�á<eÂV^ecTWV�I ® À c 3 p Äd`"� ³ ®
Æ � � bW`ji�Z[�m`aV^\^Z � e I e À c K \^Z]i� gfZs� N Ð±�8³ ®

Æ � � Ð±� N F ³�p�lfSUTWVhX[Z¥X]ScV�áQeÂV^ecTWV�� ® �8³�p���ZIV,_^ZRáf_TâIV^Z]T�\5SU\^`jecTWVváf_^`jTWX[`IáWSUiaZIV M ´ Õ � ¶ ecÁÕ � ® � � �O � O \^Z]ijijZIV � gfZ%� 2 [ ® ��2�V^ecT�\«Z[�fScX[\^Z]}~Z]Td\¥X[Z]ijijZIVhy3â]_^` ½¨SUT�\ ¾ � �O Â;® ¾ � O Â Z]\�� � ³ b � b * � � �V^`�� À® Å ecÁ8Z[�mScX[\^Z]}~Z]Td\qgfTfZ�lmZIVrlmZ]gm��`jT8âR�ÂSUij`a\TâIVBZIV^\rgfTfZ.âR�ÂSUia`j\Tâ�Z]\¨� � � ® Å V^`jTfecT�p� BZ]}�SU_ � gfecTWV� gfZKiC��Z]T�\^`jZ]_�I,TfZolyâRá<Z]TWl � gfZolmZ � ® ��2fpfÌqec\^ecTWV¥X[Z]\«Z]Td\^`jZ]_�I ´ � ¶ p
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�qT»lyâ[½WTf`j\�SUijec_5V�ijZE�c_5SáfsfZ�V^gf`ay¤SUTd\]p¿�j��Z]TWV^Z]} v ijZ�lmZIV?V^ec}~}~Z]\5VoZIV^\oiC��Z]TWV^Z]} v ijZ~lmZIV�_^ZRáf_TâIV^Z]T�;\5SU\^`jecTWV�`a_^_TâIlmgWX[\^` v ijZIV�Sclm}~`aV±V^` v ijZIVClmZ�} �]}~Z�X]SU_5ScX[\Tã]_^Z�`aTm½WTf`j\TâIV^`j}�SUi � gfZ M ´ Õ ¶ Z]\�ecTÓáfiaScX[Z�gfTfZSU_^_��]\^Z~lmZ M ycZ]_5V M � V^` M À® M � b M ZIV^\:gfT � gfec\^`jZ]T�\KlmZ���SUT8�ciaSUTWlfVKlmZ{iaS~�¾ec_^}~Z 9 ´ Õ � ¶ Z]\ M � ZIV^\:gfTV^ecgWV<; � gfec\^`jZ]Td\hlmZ M ´ Õ � ¶ p�� iWZIV^\,��ScX[`jiaZBlmZ¥ycec`j_ � gfZqiC��ecT~e v \^`jZ]Td\ À c K �c_5SáfsfZIVYlm`aV^\^`jTWX[\5Vtijec_5V � gfZBiC��ecT��SU`j\,yUSU_^`jZ]_tijZrX]SU_5ScX[\Tã]_^Z:`jTm½WTf`j\TâIV^`j}�SUif`jT�\TâR�c_5SUi�V^`jT8�cgfia`jZ]_]bcZ]\ � gfZqX[Z;�c_5SáfsfZ:TfZqlyâRáQZ]TWl � gfZrlmZ�I ´ � ¶ p��ZIV¦�c_5SáfsfZIV?SU`jTWV^`�e v \^Z]T�gWV?V^Z]_^ecT�\KTfec\TâIV � � & �D � N _^ZIVTáQZIX[\^`jycZ]}~Z]Td\]p²Ì¥ec\^ecTWV � gfZ~V^`ZÕZIV5\olfSUTWVoX]ScVKåUp

* � � ® Æ � ³ -5bªZ]\ V X[ec}~}~ZtlfSUTWV�iaZ�\^s8â]ec_Tã]}~Z / pIåRæmbIecT�S§I ´ � ¶ ® V c K bªZ]\¿lmecTWX �	Õ o �� N � � � � � »
�� N � � � � ³ p
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