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Í�±�½7*Ì½ÐÄl·	Û� '  4 ���  m ����� m �U*Ì±�Ä�¯Ü· � ±�² * 	l±�ÄlÄ �#*�Él·�²@ G >�.CBD4 � 6 *Â½�S�4 � ; �

 � Ä D >�. � 1 � . � � B *Â½�S�4 � ; U � ; � � N >Çjlk j��1B
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	l#* È ±xÄ�Ú�Û�Ñl²Ì·	¯Ì½t±�Ä+* .¯Ì � � #*rÖlÑx D À �54 .xÁ-4 6 k�W ±�Ñ+* 	l½7* È Ñx¯Âv²«±�Ä+* È  È ·%* Él·�²«¯Â½ È Ñ � ½tv² 	�·�Ä+* � ·|Él·�²«¯Ì½tQ�lk jlk j kc|Ä Íx½tvÄ�¯�	l±�Ä È 	l ´ ±�Ä�¯�²«v²ÜÖlÑx � ·�´�#*}Ñl²«�·J*G*Ì± È ½ �z ³·�ÑlÄx È °l·���ÐÄx 	l¶Ê§·�²ÌË	±	Í
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� #* �vÄxv²«Û�½t#*
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	lvÄ È  � ×Ø½ÐÄ�¯ �v² �z¯ 	�× ÑlÄx�´�± 	 � � ½7*}·	¯Â½ ±xÄ�Ãx½ º 	l½Ð²« È ¯Â½ ±xÄlÄx � � �vÄ�² �v· � ½7*}·�Ä�¯ 	l#*ÜzÙlÉ �v² ½ vÄ È #*
	l�²« È ±xÄlÄl·	½7*G*}·�Ä È  	l � z¯Â¯}²«#*|½7*Ì± ���#*�³·�Él·�²«¯Ì½Ð² 	l¶µ Ê Ê 	l±�Ä�¯ � #*�Él·�²Ì·�´ ³z¯}² #*q*Ì±xÄ�¯
#*Ì¯Ì½Ð´ �#*U*Ì±�½ ¯�	l½Ð²« È ¯Ìv´ vÄ�¯ ³·ÆÉl·�² ¯Ì½Ð² 	l#*�± ÈzÈ Ñl²Ì²«vÄ È #* 	�×¿·�ÉlÉl²«vÄ�¯Ì½7*G*}·	Û��Õ�*Ì±�½t¯ ³·ÆÉl·�² º
¯Ì½Ð²�	l È #*�´ �v´�#*|± ÈzÈ Ñl²Ì²«vÄ È #*�Él²«½7*Ì#* ³· � ×ØvÄ�Í�v² *vk�� � *¶´�±�Ä�¯}²«vÄ�¯¸Ö Ñ�×ØvÄ�Él²«vÄl·�Ä�¯ � #*
* �zÖ ÑxvÄ È #* ³· � ×ØvÄ�Í�v² *vÕ � #*�´*�v´�#* ¯}·�ÑxÙ�	l ²« È ±�ÄlÄl·	½7*G*�·�Ä È  ÉlvÑxÍ�vÄ�¯ �z¯}² ¶±�Ãx¯ÌvÄxÑ+*
ÖlÑx 	�·�Ä+* �  È ·J*O*Ì¯}·�Ä 	�·�² 	�Õ � · È ±�´�Ãx½ÐÄl·	½7*Ì±�Ä � ½ÐÄ �v·�½Ô²  	l#* 	lvÑxÙ ²  È ±�ÄlÄl·	½7*G*ÌvÑl² *|Élv²¼º
´�z¯Ì¯�·�Ä�¯ 	�× ·�´ � � ½t±�²«v² � #*Æ² �#*�Ñ � ¯�·	¯G*vkr¬®p´�± 	®³ � §Él²«±�Él±)* � �z¯ÌvÄ 	 � · Él²«± È � 	�Ñl²«�	lÖlÑl·�Ä�¯Â½ Ú È ·�¯Ì½t±�Ä¶Í� È ¯Ì±�²«½t � �  È ±�Ä�¯ÂzÙ�¯}Ñx � �  >Ç» ���(BrÉl²«±�É ±�* �z 	�·�Ä+*�À �lmÂÁ vÄ È ±�Ä+*Ì½ 	 �v²Ì·�Ä�¯
� ×ØvÄ+*Ìv´�Ã �  	l#*�Él²«±�Ãl·�Ãx½ � ½t¯ �#* ��� ��#4 D > �  4 � H �  � U 4 � � �  � U 4 ��BzÕ �  �z¯}·�Ä�¯ � 
È ± 	lF>�±xÑ �z¯}·�¯�B�·�ÑxÖ Ñx � � × ±�Ã+*Ìv²«Í	·	¯Ì½t±�Ä ³· � ×Ø½ÐÄ+*Ì¯}·�Ä�¯#��#*Â¯ ·J*G*Ì± È ½ ��k�� � *¶Ñx¯Ì½ � ½?*ÂvÄ�¯�· � ±x² *
� × · � Û�±�² ½ ¯�°l´�&� » Ê z¯ 	l#* #*Ì¯Ì½Ð´¶·	¯ÂvÑl² * v´¶Éx½Ð²«½tÖ Ñx#*ÜÉ ±�Ñl² � × ·�ÉlÉl²«vÄ�¯Ì½7*G*}·	Û� 	l È #*rÉl²«±	ºÃl·�Ãx½ � ½t¯ �#*vk�» ¶´�± 	®³ �  	l±�ÄlÄx 	l#*�É v² ÅÇ±�²Ì´¶·�Ä È #*;*Ì½Ð´�½ � ·	½Ð²«#* ³· È  � � #*�±�Ãx¯ÌvÄxÑx#*�·�Í� È
� ·�» ��� ´¶·�½?*|*}ÑlÉ �v²«½tvÑl²«#*|·�ÑxÙ É v² Å ±x²Ì´¶·�Ä È #*¸±�Ãx¯ÌvÄxÑx#*�·�Í� È ÑlÄ µÜÊÆÊ 	l½7* È ²«z¯¸±�Ñ·�Í� È ÑlÄx�Él² ± È � 	�Ñl²«�¬ � Ò ÀÐm 6 ��Á Él±�Ñl² � ·ÏÖlÑl·�Ä�¯Â½ Ú È ·�¯Ì½t±�Ä�kX�±xÑl² È ±�Ä È � Ñl²« È z¯Ì¯Ì�½ÐÄ�¯}²«± 	�Ñ È ¯Ì½t±�Ä§°x½7*Ì¯Ì±x²«½tÖ Ñx-*�Ñl² � × Ñx¯Ì½ � ½7*}·	¯Ì½t±�Ä 	l#* È °l·�´¶É+*�	l
Ê§·�²ÌË	±	Í¶vÄÆ´�± 	 � � ½7*}·	¯Â½ ±xÄ 	l � ·�Él·�²«± � �Õ�Äx±�¯Ì±�Ä+*¸ÖlÑx 	l#*¸¯Ì È °lÄx½tÖlÑx#*�Ãl·%* �z#*O*}Ñl² � #*
	l½7*Ì¯}²«½ÐÃlÑx¯Ì½t±�Ä+*�	l�ÒÓ½ÐÃlÃ+*¸Å ±�Ä�¯ �zÛx· � v´�vÄ�¯ � vÑl²�·�ÉlÉl·�²«½t¯Ì½t±�Ä�	�·�Ä+*
	�× ·�Ñx¯}²«#* 	l±�´¶·�½ÔÄx#*
È ±�ÄlÄxzÙx#*vk (�½ÐÄ+*Ì½ÇÕ��l°l·�°+*}°l·�°l·�Äx½ À�����Á Ñx¯Â½ � ½7*Ì � #* È °l·�´¶É+* 	l�Ê§·�²ÌË	±	Í�É ±�Ñl² � × · 	�·�Éx¯}·�º
¯Ì½t±�Ä�·�Ñ � ± È Ñx¯ÂvÑl² 	l|´�± 	®³ � #*�· È ±�Ñ+*Â¯Ì½tÖ Ñx#*vÕ � #*|*Ì½t¯Ì#*O*}Ñl² � zÖ Ñx � �  È °l·�´¶É¶#*Â¯ 	 ��Ú Äx½
�z¯�·�Ä�¯ � ×ØvÄ+*Ìv´�Ã �  	l#*�Él·�²Â·�´�³z¯�²«#* 	l#*�´ ± 	�³ � #*¸· È ±�Ñ+*Ì¯Ì½tÖlÑx#*vk�» ½t¯Ì±xÄ+* �zÛ�· � v´�vÄ�¯ � #*
¯}²Ì·�Í	·�ÑxÙ 	l �| � � · X ½tz¯}²Â· wv�Ü{ q � À�����Á¼Õ 	�·�Ä+* �  	l±�´¶·	½ÐÄx 	�Ñ ¯}²Â·	½t¯Ìv´�vÄ�¯�	�Ñ � ·�ÄxÛx·	Û�
Äl·	¯}Ñl²  � Õ ±®³Ñ � #* È °l·�´¶É+* 	l|Ê§·�²ÂË	±	Í-*Ì±�Ä�¯ÜÑx¯Ì½ � ½7* �#*�É ±�Ñl²ÜÑlÄx ¯'�· È °x�	l È � ·J*G*Ì½¿Ú È ·	¯Ì½t±�Ä
´�±�²ÂÉl°x± � ±�Û�½tÖ Ñx
	l�´�±�¯G*vkf�g YiwJxz�Z�wJx,|:�[mnh�mnx}�:���wJxnw�j:m:�w x y:hMjZx}{ wJmnmnw}o�j:m,�*l%y�|Z{Jm,o[l�j#xnlMj:m�w�j RuhMo[m�o[xnx,|�x�y+wD{JwDy:w��nj:o[w��Dh��*m,o[{��[w����[w�:�*wJ�ko[w�� r � 	:f ��v
�+y%o[x,��l�j+o�~:� wQw�j6VnhM�alMjZhMo[x}|:j+o[��|ZwJ��w�j:m����w mnhMj:m}{*o[m+�w}��lM|:�Dy:wJxz�*hMo[xnl�j�x	+:o[xnmnlM�no[��|ZwJxJg
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��·�Ä+* È z¯Ì¯Ì�Él·�²«¯Ì½t�Õ�Äx±�Ñ+*�Él² �#*ÂvÄ�¯Ì±xÄ+*�ÑlÄx�Él²«v´ ½ ³v²«�·�ÉlÉl²«± È °x�	l�´�± 	 � � ½7*}·	¯Â½ ±xÄ
	l\*ÂzÛ�´�vÄ�¯G* 	l Él·�²«± � �³· � × ·	½ 	l 	l È °l·�´¶É�	l Ê ·�²ÌË	±	Í k%W ±�Ñ+* 	 ��Ú Äx½7*G*Ì±�Ä+*rÑlÄ ´�± 	®³ � �Õ�,! Ê º yz� � � m�Õxz¯ �z¯}Ñ 	l½t±�Ä+* � #*|· � Û�±�²«½t¯}°l´�#*¸·%*G*Ì± È ½ �#* 	�·�Ä+* �  È · 	�²«
	l � ·¶²« È ±�ÄlÄl·�½?* º*}·�Ä È �	l¶´�±�¯`*Ü½7*Ì± ���#*vk�W ±�Ñ+* 	l½7* È Ñx¯Ìv²«±�Ä+*�·�Ñ È °l·�Éx½t¯}²«S*}Ñx½tÍ	·�Ä�¯ � ·�Í	· � vÑl²¸¯}° �z±�² ½ ÖlÑx
	l#*|· � Û�±�²«½t¯}°l´�#*|Él²«±�É ±�* �#*Ü¯}·�Ä 	l½7*|ÖlÑx �  È °l·�Éx½t¯}²  �Z*Ìv²Ì· È ±�Ä+*�· È ² ��³· � × ·�ÉlÉ � ½ È ·	¯Ì½t±�Ä
	l È �´�± 	®³ � -*}Ñl² 	l#*s*Â½ ÛxÄl·�ÑxÙ§² �z � * 	l�Él·�²«± � �k}WÜ±�¯Ì±�Ä+*|ÖlÑx � ×Ø½ÐÄ�¯ �v² �z¯�	�Ñ ´�± 	®³ � 
Él² �#*ÌvÄ�¯ �Ü½ È ½¢² �#*Ì½ 	l�É � Ñ+* 	�·�Ä+* � · ÍÎ· � ½ 	�·	¯Ì½t±�Ä	l#*Ü¯Â È °lÄx½tÖlÑx#* È °l·�´¶É 	l|Ê§·�²ÌË	±	Í¶·�É�º
É � ½tÖ Ñ �z#* ³· � · ´�± 	 � � ½?*�·	¯Ì½t±�Ä�	l � · Él·�²«± � ÏÖ Ñx 	�·�Ä+* � #*�É v² Å ±x²Ì´¶·�Ä È #*
	�Ñ§´�± 	®³ � �kW ±�Ñ+*�	l½7* È Ñx¯Ìv²«±�Ä+*�Ñ � ¯ �v²«½tvÑl²«v´ vÄ�¯ � #*
	 ��Å ·�Ñx¯G* 	l È z¯Ì¯Ì¶Él²«v´ ½ ³v²«¶·�ÉlÉl²«± È °xÏz¯ � #*´�±	¹�vÄ+* 	�× ¹ ²«v´ � 	l½tv²zk

��� �A��� � �0"�' ��$&"%'���+� W ±�Ñ+*Æ·vÍ�±�Ä+*�Í Ñ�Õ¸·�Ñ È °l·�Éx½t¯}²«¥m�k[�lkÐm�Õ � #*§´�± 	�³ � #* 	l§Ê§·�²ÌË�±ÎÍ È · È ° �#* ´�Ñ � ¯Ì½¿º
Ãl·�Ä 	l#*vk ��·�Ä+* È z¯Ì¯Ì�·�ÉlÉl²«± È °x�Õ � #* 	l½¿¾ �v²«vÄ�¯G* È ·�Äl·�ÑxÙ Å ² �zÖ ÑxvÄ�¯Ì½t � *P*Ì±�Ä�¯�¯�²Ì·	½t¯ �#* 	l
´¶·�Äx½Ç³v²«�½ÐÄ 	 �vÉ vÄ 	�·�Ä�¯Ì È �ÖlÑx½ Élv²Ì´�z¯ 	l � ½Ô´ ½ ¯Âv²|·�²«¯Ì½¿Ú È ½t � � v´ vÄ�¯ � · È ±xÄ�¯}² ½ÔÃlÑx¯Â½ ±xÄ
	l#* È ·�Äl·�ÑxÙ§Ãl²ÌÑx½t¯ �#*�³· � × �z¯�·�Él�	l�²« È ±�´�Ãx½ÐÄl·	½7*Ì±�Ä 	l#*U* È ±�² #*U*}Ñl² È °l· È ÑlÄ 	l#* È °x�º´�½ÐÄ+*vk�» vÉlvÄ 	�·�Ä�¯vÕ � × °�¹ É ±�¯}°�³#*Â 	�×Ø½ÐÄ 	 �vÉ vÄ 	�·�Ä È  	l#* È ·�Äl·�ÑxÙ�Å ² �zÖlÑxvÄ�¯Ì½t � *¸#*Ì¯|Ãx½tvÄ
�zÍx½ 	lv´¶´�vÄ�¯ÜÅ ·�Ñ+*G*Â�z¯�Äx±�Ñ+*|Äx±�Ñ+*|Él²«±�Él±)*Ì±�Ä+* 	�×Ø½ÐÄ�¯}² ± 	�Ñx½Ð²«�ÑlÄx È v²«¯�·	½ÐÄx�ÅÇ±�²Ì´  	l
	 �vÉ vÄ 	�·�Ä È §vÄ�¯}²« � #* 	l½¿¾ �v²«vÄ�¯Ì#* Ãl·�Ä 	l#*�kQR�Äxp´Ï·�Äx½ ³v²«§Äl·	¯}Ñl²  � �  	l§Él²«± È � 	lv²
È ±�Ä+*Ì½7*Ì¯Â ³·¶´�± 	l½¿Ú�v² � �´�± 	�³ � �Él±xÑl² � �Él² ± È #*G*�Ñ+* È · È ° �¸ÖlÑx½ Õ 	�·�Ä+* � × ·�ÉlÉl²«± È °x ¯}²Ì·�º
	l½t¯Ì½t±�ÄlÄx � � �Õ�#*Ì¯ 	 ��Ú Äx½¢Él·�² � #* 	l½¿¾ �v²«vÄ�¯Ì#* È °l·���ÐÄx#*�	l|Ê§·�²ÌË�±ÎÍ�Él·�²Ì· � � ³ � #*vkd Ä��¾�z¯vÕ
� · Él²«±xÃl·�Ãx½ � ½t¯ � 	�× �z¯}²« 	�·�Ä+*�ÑlÄ �z¯}·�¯�	l±�ÄlÄ ��	�·�Ä+* � · Ãl·�Ä 	l	� ³· � ×Ø½ÐÄ+*Ì¯}·�Ä�¯ � 	 �vÉ vÄ 	
ÑlÄx½tÖ Ñxv´ vÄ�¯ 	l � × �z¯}·	¯�±�Ã+*Ìv²«Í �|³· � × ½ÔÄ+*Â¯}·�Ä�¯ Él² � È � 	lvÄ�¯ 	�·�Ä+* � ·�´*�v´� Ãl·�Ä 	l¸Él±�Ñl² � #*µ Ê Ê Él·�²Â· � � ³ � #*vk-X�±xÑl²Ü·��«±�Ñx¯Ìv² ÑlÄx�½ÐÄ�¯Ìv²Â· È ¯Ì½t±�Ä�vÄ�¯}²« � #*�Ãl·�Ä 	l#*�Õl±�Ä É vÑx¯ È ±xÄ+*Ì½¿º
	 �v² v²|ÖlÑx È z¯Ì¯Ì�Él²«±�Ãl·�Ãx½ � ½t¯ � 	 �vÉ vÄ 	pvÄ É � Ñ+*�	l#* �z¯}·	¯G*¸±�Ã+*Ìv² Í �#* 	�·�Ä+* � #*¶·�Ñx¯�²«#*
Ãl·�Ä 	l#*�·�ÑÆ´ �v´� ½ÐÄ+*Ì¯}·�Ä�¯vk�c|Ä	 ��Ú Äx½t¯�·	½ÐÄ+*Ì½ ½Ô´ÏÉ � ½ È ½t¯Ìv´�vÄ�¯¶ÑlÄx�²« � ·	¯Ì½t±�Ä 	l�Í�±�½7*Ì½¿ºÄl·	Û��Õ �  Él²«± È #*G*}Ñ+* È · È ° � É ±�ÑxÍÎ·�Ä�¯�· � ±�²>* �z¯}²«�´�± 	 � � ½7* ��Él·�²�ÑlÄx 	l½7*Ì¯}²«½ÐÃlÑx¯Ì½t±�Ä 	l
Ò|½ÐÃlÃ+*|Él±�Ñl²¸Él²«vÄ 	�²« vÄ È ±�´ÏÉx¯Ì�	l�¯Ì � � #*|½ÐÄ�¯Âv²Ì· È ¯Ì½t±�Ä+*vk ��·�Ä+* � �´�± 	�³ �  Ö Ñx�Äx±�Ñ+*Él² �#*ÌvÄ�¯Â±�Ä+*vÕ � #*|½ÔÄ�¯Ìv²Ì· È ¯Ì½t±�Ä+*�vÄ�¯}²« � #*|Ãl·�Ä 	l#*�	l|Å ² �zÖ ÑxvÄ È #*O*Â±�Ä�¯ vÄ�Å ·	½t¯�	l#*|´��º
*}Ñl²«#* 	l<*Ì¹lÄ È °l²«±xÄx½ �k�c|Ä È ±�Ä+*Ì½ 	�³v² �ÖlÑx�	lvÑxÙ�Ãl·�Ä 	l#*4*Ì±�Ä�¯\*Â¹ Ä È °l²«±�Äx#*4*Ì½ � #* �z±�Äx#*
*}É  È ¯}²Ì· � v´�vÄ�¯!*Â¯}·�Ã � #*¶ÖlÑx½ Õ vÄ ¯}° �z±�²«½t�Õ 	lzÍ ²Ì·�½ vÄ�¯ È ±�²Â²«#*}Él±xÄ 	�²« ³·ÆÑlÄ �z¯}·	¯
	�·�Ä+*
ÑlÄx È °l·���ÐÄx 	l Ê§·�²ÌË	±	Í È · È ° �zP*Ì±�Ä�¯ ±�Ã+*Ìv²«Í �z#* vÄ�´ �v´�|¯Âv´¶É+*vk

��·�Ä+* � ×¿·�ÉlÉl²«± È °x|µÜÊÆÊ È � ·%*G*Ì½tÖlÑx�Õ � #* 	l½ ¾ �v²«vÄ�¯`* È ·�Äl·�ÑxÙ Å ² �zÖlÑxvÄ�¯Ì½t � *4*Ì±�Ä�¯rÃx½tvÄ
�zÍx½ 	lv´¶´�vÄ�¯r¯Ì±�¯}· � v´�vÄ�¯C*Ì¹ Ä È °l²«±�Äx#* ¯}·�Ä 	l½7*rÖlÑx 	�·�Ä+* � × ·�ÉlÉl² ± È °x�´�Ñ � ¯Ì½¿º¼Ãl·�Ä 	l�Õ � #*
È ·�Äl·�ÑxÙY*Ì±�Ä�¯�¯Â±�¯}· � v´�vÄ�¯�·J*Ì¹ Ä È °l²«±�Äx#*�k �|#*�²« È °xv² È °x#*�±�Ä�¯|´�±�Ä�¯}² �|ÖlÑ�×Ø½ � #*Ì¯�É ±�*«º*Ì½ÐÃ � �Ö Ñx � #* È ·�Äl·�ÑxÙÆÅ ² �zÖlÑxvÄ�¯Ì½t � *S*Ì±�½ vÄ�¯¶·%*Ì¹lÄ È °l² ±�Äx#*�ÀÐm 6 jxÕ � ��ÁÜÉl±�Ñl²
	l½¿¾ �v²«vÄ�¯Ì#*
²Ì·	½7*Ì±xÄ+*T> È ·�Äl· � 	l|¯}²Ì·�Ä+*}´ ½?*`*Ì½t±�Ä�Õ�´ � È ·�Äx½7*}´��	l�Él² ± 	�Ñ È ¯Ì½t±�Ä�Õ}N:N+N Bzk�¬®#*�·�ÉlÉl² ± È °x#*´�Ñ � ¯Ì½¿º¼Ãl·�Ä 	l#* É v²Ì´�z¯Ì¯ÂvÄ�¯�	l Él²«vÄ 	�²«�vÄ È ±x´¶Éx¯Ì È z¯Ì¯Ì�·%*Ì¹lÄ È °l²«±�Äx½t�z¯ � ±�´ � ½ÐÄ�º
*Ì±�Ä ÀÐm 6 j�Á¢Él²«±�É ±�*Ì 	�× Ñx¯Ì½ � ½?*Âv² � · 	 � È ±�´¶É ±�*Ì½t¯Ì½t±�Ä�Él·�² µÜÊÆÊ ÀÐm 6 ��Õi����Á�Él±�Ñl² ·�Ñx¯Ì±x²«½7*Ìv²
ÑlÄ 	lzÛ�² � 	�× ·%*Ì¹lÄ È °l² ±�Äx½t�vÄ�¯}²«�Ãl·�Ä 	l#*vk ¬ ×Ø½ 	 �z 	l ´ ± 	 � � ½7*Ìv² � ·Y*Ì¹lÄ È °l²«±xÄx½ �vÄ�¯}²«
� #* È ·�Äl·�ÑxÙ¶Å ² �zÖ ÑxvÄ�¯Ì½t � *Ü#*Ì¯ 	l±�Ä È ´ ±�¯Ì½tÍ �z�Él·�² � ·�Í�± � ±�Ä�¯ � 	l|¯}²«±xÑxÍ�v² ÑlÄ �ÌÑ+*Ì¯Ì|´�½¿º
� ½tvÑ¶vÄ�¯}²« � #* ·�ÉlÉl²«± È °x#*
*Ì¹ Ä È °l²«±�Äx#* z¯ ·%*Â¹ Ä È °l²«±�Äx#*vk�d Ä��¾�z¯vÕ%*Ì½ � ·;*Ì¹lÄ È °l²«±xÄx½  #*Ì¯



��j ��� � � ��	 � ���X� � ���������	����� ��� ��� � ��� �� ���
ÑlÄx�°�¹ É ±�¯}°�³#*Ì Å ·�Ñ+*G*Ì��	Õ � × ·%*Ì¹lÄ È °l² ±�Äx½tÜ¯Ì±�¯}· �  #*Ì¯ �zÛ�· � v´�vÄ�¯ ÑlÄx¸°�¹lÉl±�¯�° ³#*Ì Å ·�Ñ+*`*Ì�Õ
� #*�·�²«¯Ì½ È Ñ � ·	¯ÌvÑl²>*�Ä�× �z¯}·�Ä�¯�Él·J*|¯Ì±�¯}· � v´�vÄ�¯|·%*Ì¹lÄ È °l²«±xÄx#*�� �|�É � Ñ+*vÕ � #*�Él° �vÄx±x´ ³vÄx#*
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*Ì±�Ä�¯¸#*Ì¯Ì½Ð´¶·�Ã � #*�ÑlÄx½tÖlÑxv´�vÄ�¯s*Â½ D � m�k ¬�±x² *ÌÖlÑx D 4 m�Õ � #* È ±ÎÍ	·�²«½Ð·�Ä È #*;*Ì � ±�Ä � ·
� ±�½ { !l~	y��Çw+$ s ~�$ srÄxQ*Ì±�Ä�¯�Él·%*�Él²«½7*Ì#*�vÄ È ±x´¶Éx¯Ì 	�·�Ä+* � · ´Ï·	¯}²«½ È  	l �x· È ±�Ãx½rz¯ ±�Ä²«z¯}² ±�ÑxÍ� · � ±x² *vÕl³· È ±�Ä 	l½t¯Ì½t±�Ä 	l ÄxÜÉl·%*rÑx¯Â½ � ½7*Ìv² 	l Él·J* 	l È ±�Ä�Í�v²«Û�vÄ È �Õ � 4* È ° �v´¶· 	l
� × ·�ÉlÉl²«± È °x?d Ê k �x½ � ×Ø±�Ä È ±�Ä+*Ì½ 	�³v²  � ×ØvÄ+*Ìv´�Ã �  	l#*ÜÉl·�²Â·�´�³z¯�²«#* É � Ñx¯'�±�¯ ÖlÑx � #*O*ÂvÑ � *
Él±�½ 	�* 	l¸¯}²Ì·�Ä+*Â½ ¯Â½ ±xÄ�Õ�±�Ä¶É vÑx¯ ´�±xÄ�¯}² v² ÖlÑxO*Ì½ D 4 m�· � ±�²>* � #* ÅÇ±�²Ì´�Ñ � #* 	l�´¶·	Ùx½Ð´�½¿º
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	�× Ñx¯Ì½ � ½7*Ìv²rÑlÄ�Él·%* 	l È ±�Ä�Í�v²«Û�vÄ È  vÄ�m �C> � ��m:B 	�·�Ä+* � × · � Û�±�² ½ ¯�°l´�Qd Ê Û �vÄ �v²Ì· � ½7* � ±�Ñ
	�× ·�ÉlÉl² ±ÎÙx½Ð´�v² � ���· È ±xÃx½ vÄ Él·�² Ä�×Ø½Ð´¶Él±x²«¯Ì|ÖlÑx � � ¶´¶·	¯�²«½ È  >�Í�±�½Ð²|³· È P*}Ñ �¼z¯ ÀÐm 6 mÂÁ�±®³Ñ
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È ±�ÄlÄxÑ+* É ±�Ñl² È ±�Ä�Í�v²«Û�v² Í�v² *rÑlÄÏ´¶·	Ùx½Ô´�Ñl´ � ± È · � 	l � ·|Íl²Ì·	½7*Ìv´�Ã � ·�Ä È �Õ�½ � #*Ì¯ Ä � È #*«º*}·	½Ð²« 	l�Él·�² ¯Ì½Ð² 	�× ÑlÄxÜ#*Â¯Ì½Ð´¶·	¯Ì½t±�Ä � 	 �  � ·�É � Ñ+*ÜÉl²«± È °x|Él±�*`*Ì½ÐÃ � �	l � ·�*Ì± � Ñx¯Ì½t±�Ä�k�W ±�Ñ+*
·�Í�±�Ä+* ÍlÑ�·�Ñ È °l·�Éx½ ¯�²«�m È ±�´¶´�vÄ�¯ 	 �z¯Ìv²Ì´�½ÐÄxv² � #*ÜÉl·�²Ì·�´�³z¯}²«#* 	�× ÑlÄ�µÜÊÆÊ ³·�Él·�²«¯Ì½Ð²
	�× ÑlÄ · � ½ ÛxÄxv´�vÄ�¯ 	l �¸½t¯Ìv²ÌÃx½xÛ�²��· È �³· � ×¿· � Û�±�²«½t¯}°l´� 	l#* Ë�º¼´�±	¹�vÄlÄx#*V*ÂzÛ�´�vÄ�¯}· � k:W ±�Ñ+*
Él²«±�É ±�*Ì±�Ä+* 	�× Ñx¯Â½ � ½7*Ìv²¸ÑlÄ-* È ° �v´¶·P*Ì½Ð´�½ � ·	½Ð²«�Él±�Ñl² � ×Ø½ÐÄx½t¯Ì½Ð· � ½7*}·	¯Ì½t±�Ä	l#*ÜÉl·�²Ì·�´ ³z¯}² #* 	�Ñ
´�± 	®³ �  �,! Ê º y�� � � m ³·ÆÉl·�²«¯Ì½Ð²�	�×¿ÑlÄx.*ÌzÛ�´�vÄ�¯}·	¯Ì½t±�Ä�·�Ñ3*ÌvÄ+*�	�Ñ ��{�� s ��u�� {\!l~	y �
�Çw:$ s ~�$ s � Õ � �Él² ½ÔÄ È ½ÐÉ  	l È z¯�· � Û�±�²«½t¯}°l´� �z¯�·�Ä�¯ 	�×Ø#*Ì¯Ì½Ð´�v²|ÑlÄx-*ÂzÛ�´�vÄ�¯}·	¯Ì½t±�Ä z¯�	l
² �z#*Ì¯Ì½Ð´�v² � #*�Él·�²Â·�´�³z¯�²«#* 	l�´¶·�Äx½ ³v²«|½t¯ �v²Ì·	¯Ì½tÍ��kd Ä§�¾�z¯vÕ�Él±�Ñl²�ÑlÄx�±�Ã+*Ìv²«Í	·	¯Ì½t±�Ä 	l±�ÄlÄ �z !)4 �Æz¯¶ÑlÄx�#*Ì¯Â½Ô´Ï·	¯Ì½t±�Ä È ±�Ñl²Ì·�Ä�¯Ì� 	��� 	l#*�Él·�²Ì·�´�³z¯}²«#*�Õ�±�Ä�É vÑx¯�	 �z¯Ìv²Ì´�½ÐÄxv² � ·�² �v· � ½7*}·	¯Â½ ±xÄ
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¬®#*�´�±	¹�vÄlÄx#*�z¯¶ÍÎ·�² ½Ô·�Ä È #* 	l#*�Û�·�Ñ+*G*Â½ vÄlÄx#*�·%*G*Â± È ½ �z#*�·�ÑxÙ �z¯}·�¯G*U*Ì±xÄ�¯�· � ±x² *

² �z#*Ì¯Ì½Ð´ �z#* vÄ Ñx¯Ì½ � ½7*}·�Ä�¯ 	l#*¸#*Ì¯Ì½Ð´¶·	¯ÌvÑl²>* v´ÏÉx½Ô² ½ ÖlÑx#*�Él±xÑl² � #* 	l±�ÄlÄ �z#*¸·%*G*Ì± È ½ �z#*�³·
� × �z¯�·	¯ È ±xÄ+*Ì½ 	 �v² � > È Å k
zÖ k�>«m�k��1B�Bzkd Ä È �Ö Ñx½ È ±�Ä È v²ÌÄx � #*�É ±�½ 	�*�	l¶¯}²Ì·�Ä+*Â½ ¯Â½ ±xÄ+*vÕ�±�ÄÉlvÑx¯ #*Ì¯Ì½Ð´�v² � ·¶Él²«±xÃl·�Ãx½ � ½t¯ ��	�× ÑlÄx|¯}²Ì·�Ä+*Ì½t¯Ì½t±�Ä �
 ! ��	�·�Ä+* � ·¶Ãl·�Ä 	l �Æ³·�Él·�²«¯Ì½Ð² 	l
� · ÅÇ±�Ä È ¯Ì½t±�Ä 	l È ±�´¶Éx¯�·	Û� � 	 � � �  	l±�ÄlÄ �z�Él·�² � ×ØzÖ Ñl·�¯Ì½t±�Ä�>n�lk��1Bzk�d Ä��¾®z¯�Õ È ±xÄlÄl·	½7*G*}·�Ä�¯
� ·-*ÂzÛ�´�vÄ�¯}·	¯Ì½t±�ÄJ.
7	Õ � ·¶Él² ±�Ãl·�Ãx½ � ½ ¯ ��v´ÏÉx½Ô² ½ ÖlÑx�#*Ì¯ 	l±�ÄlÄ �z�Él·�²
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¬®#* Él±�½ 	�* 	l3*Ì¹lÄ È °l²«±xÄx½?*�·	¯Ì½t±�Ä Äx3*Ì±�Ä�¯ Él·%*�½ÐÄx½t¯Ì½Ð· � ½?* �#*§Él·�² È z¯Ì¯Ì Él² ± È � 	�Ñl²«�kc|Ä É ±�Ñl²Ì²Ì·	½t¯ È vÉlvÄ 	�·�Ä�¯ vÄ�Í�½7*}·�Û�v² 	l � ÆÅ ·	½Ð²«ÆvÄ�*Ì Ãl·%*}·�Ä�¯.*}Ñl² � ·¥´�#*�Ñl²« 	l��À H�. 7 � �  . 7 � 	 H Á¼k�drÄÏ�¾�z¯vÕ�*Ì½ È z¯Ì¯Â�#*}É �v²Ì·�Ä È  �  � ±xÄxÛ 	l � ·S*Â± � Ñx¯Ì½t±�Ä�Ê�(;X #*Ì¯ Å ·	½ÐÃ � 
Él±xÑl² � #* 	lvÑxÙ�Ãl·�Ä 	l#* ��z¯ �«Õ È  � ·P*Â½ ÛxÄx½ Ú��	l±xÄ È Ö Ñx È #* Ãl·�Ä 	l#*
*Ì±�Ä�¯C*Ì¹ Ä È °l²«±�Äx½7* �z#*
z¯r±xÄ�	lzÍ ²Â·	½t¯ 	l±�Ä È ·�Í�±�½Ô² ÑlÄ�Él±�½ 	�* 	lO*Â¹ Ä È °l²«±�Äx½7*}·	¯Â½ ±xÄ¶½ÐÄ�Í�v² *Ìv´�vÄ�¯ Él² ±�Él±�² ¯Ì½t±�ÄlÄx �³· È z¯Ì¯Â|#*}É �v²Ì·�Ä È �k
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È °l²«±�Äx½7*}·	¯Ì½t±�Ä�z¯�vÄ�²Ì·	½7*Ì±�Ä 	l � · Å ±�² ¯ÌS*Ì½Ð´�½ � ·�²«½t¯ ��vÄ�¯�²« �  ´ ± 	�³ � ��,! Ê º y�� � � m�z¯
� #*�µ Ê Ê ÕxÄx±�Ñ+*�Él²«±�É ±�*Ì±�Ä+*ÜÑlÄ�·�ÉlÉl² vÄ�¯Ì½7*G*�·	Û�|°xvÑl²«½7*Ì¯Ì½tÖ Ñx
	l#*�Él·�²Ì·�´ ³z¯}² #* 	�Ñ�´�±	º
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±�Ä ÉlvÑx¯|#*Ì¯Ì½Ð´�v² � #*�Él·�²Ì·�´�³z¯}²«#* 	l#*�µ ÊÆÊ 	l¶´¶·�Äx½ ³v²« ½ÐÄ 	 ��º
ÉlvÄ 	�·�Ä�¯Ì
	�·�Ä+* È °l·	ÖlÑx�Ãl·�Ä 	l�vÄ�Ñx¯Ì½ � ½7*}·�Ä�¯ È � ·%*`*Ì½tÖ Ñxv´�vÄ�¯ � ×¿· � Û�±�²«½t¯}°l´��	l	� ·�Ñl´ º
�§ � È °�Õ¢z¯ vÄ 	 � 	�Ñx½Ð²« � #*¶Él·�²Ì·�´ ³z¯}² #*�	l � ·	l½7*Ì¯}²«½ÐÃlÑx¯Ì½t±�Ä 	l�Ò|½ÐÃlÃ+*vÕ È ±�´¶´��Él² ��º
È � 	lv´Ï´�vÄ�¯�kec|Ä�É vÑx¯ �zÛ�· � v´�vÄ�¯ 	 ��Ú Äx½Ð²ÜÉl·�²ÜÑlÄx�°xvÑl² ½?*Â¯Ì½tÖ Ñx � #*�É ±�½ 	�*�	l|¯�²Ì·�Ä+*Ì½¿º
¯Ì½t±�Ä+*vÕg*Ì±�½t¯
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� �z¯}·�Ä�¯ � �Äx±�´�Ãl²« 	l|¯}²Â·�´��	l � ×Ø±xÃ+*Ìv²«ÍÎ·�¯Ì½t±�Ä�Õ � #*¸ÍÎ· � vÑl² * .
7 � � �z¯}·�Ä�¯r±�Ãx¯ÂvÄ�Ñ+*vÕ 	l
´¶·�Äx½Ç³v²« ½ÔÄ 	 �vÉlvÄ 	�·�Ä�¯Ì 	�·�Ä+* È °l·	Ö Ñx¸Ãl·�Ä 	l�Õ�Él·�² � × · � Û�±�² ½ ¯�°l´� 	l �¸½t¯Ìv²ÌÃx½Çk�» z¯ #*Â¯Ì½¿º
´¶·	¯ÂvÑl² #*Ì¯ÜÃx½tvÄ�½ÐÄ�Í�v²>*Ìv´�vÄ�¯ Él² ±�Él±�² ¯Ì½t±�ÄlÄx � ³· � ×Ø#*}É �v²Ì·�Ä È ¸Ö Ñx|Äx±�Ñ+*Ü·�ÉlÉl²«±	Ùx½Ô´ ±�Ä+*½ È ½rÉl·�² � ·�´�±	¹�vÄlÄx v´¶Éx½Ð²«½tÖ Ñx�k�¬ ×¿°�¹lÉlv² º¼Él·�²Ì·�´�³z¯}²« �pÉ v²Ì´�z¯ 	�× · ÈzÈ ±�² 	lv²¸É � Ñ+*|±�Ñ´�±�½ÐÄ+* 	�×Ø½Ð´¶Él±x²«¯}·�Ä È Æ·�ÑxÙ É ±�¯ÌvÄ�¯Ì½t � *�Í�v²«¯Ì½ È ·�ÑxÙ�Õ 	l±�Ä È ³· � ·3*Ì¹lÄ È °l²«±xÄx½?*�·	¯Ì½t±�Ä�Õ Él·�²
²Ì·�ÉlÉ ±�²«¯�·�ÑxÙ Él±�¯ÌvÄ�¯Ì½t � *�°x±�²«½ �z±�Ä�¯}·�ÑxÙ�kdrÄ �¾�z¯vÕ � ±�² *ÌÖlÑx �§·�ÑxÛx´�vÄ�¯Â�Õ � #*�Él±�½ 	�*�	l
¯}²Ì·�Ä+*Ì½t¯Ì½t±�Ä 	lzÍ�½tvÄlÄxvÄ�¯�É � Ñ+*¸Û�²Ì·�Ä 	�* z¯Ü±xÄ�¯ 	l±�Ä È É � Ñ+* 	�×Ø½Ð´¶Él±�² ¯}·�Ä È �	�·�Ä+* � × �vÄxv²«Û�½t{ !-$ s ~�$ s�¯Ì±�¯}· � �k
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� ·�ÉlÉl � ±�Ä+* ÖlÑx �  	 � È ± 	�·	Û� 	l � ·|Él·�²«± �  ²«vÉl±�*Â vÄ Él·�²«¯Ì½t
*}Ñl² �  È · � È Ñ � 	�ÑP* È ±�²«
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Iteration

exp=fbk24, segment=m00c1w00, word=casino, truth=casino

Viterbi solution

ICM solution

T0=145, a=0.995
T0=145, a=0.997
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8:9<;=9>; ?A@7BDCFEHGJILK0MHNPORQSGJIUT=V4GWI<Q=XYM
Z\[^]H_a`cbd`feg[Jhx½ji0klbJmP]HnpoH_�qbci0oHrl½jnp]H_tsubc_A[Wsuv^npk«½ji0egw.bc_�r=xØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]zbci�r=x{bc_|iÌ½~}

wa[DiÂ½unH]�rgbc_�hg[Jk|[Jw��bci0k�bc_�hgk�nphgn^_�qbc_�[^o�`ceg[Jhx½ji0k�b�hgkHqbc`Sqbcrgb�]^i\�[asUx�[�½urgb�rgb\_Ì½yw.oHsy[DiÌ½jnp]H_��
�7npogk�og]Aw�npr=�bcsub�rgnH]Ji�sjbc_�hg[Jk|[Jw��bci0k�bc_�_|np]^i�`cnp]g]poH_�ml½js�bc_|i�h�nJ_|_Ì½y�Hsjb.rgb�kHqb�[Dst½u_�b�k�rgbc_
iÌ½yk|[Dv^bc_P[Ds�qb�[Wi|n�½yk�bc_:r=x{np�H_�b�k���[DiÂ½unH]H_P�gox½F_�np]JiYoHiÂ½ust½j_gqbcbc_�hgnpogk�sUxØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]Ahgox½j_�h�npogk
sUx{bc_|iÌ½ywa[WiÌ½jnp]argbc_�hg[Jk�[Jw��bci�k�bc_:rFo�w�npr=�bcsubJ�H�UsSbc_|i�[Dsjnpk�_Ph�nJ_|_Ì½y�Hsjb\r=x�qbci0oHrl½jb�k:sy[���[Ws ½jrl½jigqb
rgbc_�[DsjvJnpk«½ji0egw�bc_�hgklnphgnJ_gqbc_��[.hg[JkliÌ½yk:rgb�rgnp]g]�qbcbc_Y_0ox½j��[^]Ji�sy[�rl½j_|i0k«½y�goHiÌ½jnp]�rPqb���]x½jb�hg[Jk
sjb�w.nHr��bcsjbJ�=�Y]�hg[Jk�iÌ½j`�oHst½jb�kcm:]HnpoH_\]HnpoH_�½y]^igqb�klbc_|_|b�k�np]H_�[Jod`�[W_�rgbc_\`ceg[D ¡y]Hbc_\rgba¢£[Jk<}
¤ nD�£`�[D`ce�qbcbc_thgnpogk.sjbc_|�goHbcsjsjbc_¥]HnpoH_arl½j_0h�nJ_|np]H_tr=x�[DsjvJnHk«½ji0egw.bc_a`cnp]g]HoH_��Y¦�x§qbci0[^hgb�rgb
��[Ws ½jrF[DiÂ½unH]Argbc_�[DsjvJnpk ½ui�egw.bc_�]HnHoH_�hg[Jk|[	½ji¨bc_|_|b�]^iÌ½jbcsjsub.rF[J]H_¨sy[�w�bc_0ogk�b�n=�oSmFh�npogk©sªx~[Ds~}
vJnpk ½ui�egw.b\�:¢«v:qb�]Yqb�k|[Dst½j_gqb�r=x{bc_|iÌ½ywa[WiÌ½jnp]trgbc_�hg[^k|[Jw��bci0k�bc_�mH[JoH`�og]�kHqbc_�oHsui�[Di�i0eYqbcnpk ½u�goHb
_0ogk¬s�[`cnp]^�Jb�k�v^b�]H`cb�]Sx�[�qbcigqb�qbci0[J�Hst½U��¦Sbc_.bc®ghYqb�k«½jb�]H`cbc_ahgkHqbc_�b�]Jigqbcbc_�rF[^]H_�`cbt`ceg[Jhx½ji0k�b
hgb�k�w.bci|i|b�]^i¯qbcvH[Dsjb�w.b�]Ji.r=xØ½jsjsyoH_|i0k�b�ktsjbc_ar�qb���]x½jiÌ½jnp]H_�i�eYqbcnpk«½j�goHbc_arFo¯`ceg[Jhx½ji0k�bAhgkHqbc`Sqb�}
rgb�]^i��
Z�b�oH®¯hgn�½�]^i|_�]HnpoH_t_|b�w.�Hsub�]^i�hg[Jk�iÌ½j`�oHst½ª�b�k�b�w.b�]^i�½�w6hgnpk�i�[J]Ji�_arF[J]H_a`cbc_t_Ì½yw.oHs�[�}

iÌ½jnp]H_��S¦Sbahgk�b�w�½jb�k�h�n�½y]Ji¸½ywahgnpkli0[J]^i�bc_|i¨sy[a`cnH]J�Jb�klvJb�]H`cb.rgbc_�[DsjvJnHk«½ji0egw.bc_��Jb�k�_¨og]Hb
_|nJsyoHiÌ½jnp]SmH`cbci|i�b�rgb�k|]x½U�b�k�b\]Sx�qbci�[J]JiYhg[W_Y°Unpk�`Sqb�w.b�]^i:s�[6w.bz½jsusjb�ogk�b�_|nJsyoHiÌ½jnp]S�g�Y]tb�±=bci�m^_Ì½Um
hg[Jk�`cnp]H_|i�k|oH`ciÌ½jnp]Smgsjbc_�[DsjvJnHk«½ji0egw.bc_�r=xØ½y]x½jiÌ½y[Dst½u_�[DiÌ½jnp]rgbc_�hg[Jk|[^w
�bci0klbc_:��]x½j_|_|b�]^i�°Unpk�`Sqb�}
w.b�]^i�hg[Jk�_|b�_|i0[J�x½jst½j_|b�k�[^oHi|npogk�r=x�og]Hb\_�nJsyoHiÌ½jnp]Sml½js²]Sx³b�]t��[ahg[D_�°ªnpkl`�qb�w.b�]^iYrgb.wA b�w.b
hgnHogk�sjbc_�[DsjvJnpk«½ji0egw�bc_�r=x{bc_|iÌ½ywa[WiÌ½jnp]trgbc_�hg[Jk|[^w
�bci0klbc_:��ox½S°Unp]^i�[JhghgbcsP�[�rgbc_�[^hghgk�nD®�½~}
wa[DiÂ½unH]H_�_|i�np`ceg[D_|iÌ½j�goHbc_�_0[J]H_|½y]^i0k�nHrFox½�klb�rgbahg[D_�rgb.`cnp]^�Jb�k�v^b�]H`cbJ��´©npoH_dqbci�oHrl½ub�klnp]H_
_Ì½ywahHsjb�w.b�]^i\sy[t`cnp]^�Jb�k�vJb�]H`cb.b�]i0k|[�µ`�[J]Ji¨sUx�qbc�^nJsyoHiÌ½jnp]rgbc_\hg[Jk|[Jw��bci0k�bc_�[^oA`cnHogk�_�rgbc_
½jigqb�k�[DiÌ½jnp]H_��H¦Sb�rgb�oH®x½ª�b�w.b�hgn�½�]^i ½ywahgnpkli0[J]^iPbc_�iYsy[���[Dst½jrl½ji�qb�rgbc_�hg[Jk|[^w
�bci0klbc_:np�Hi|b�]HoH_��
¶ npw6w.b�]HnpoH_�sUx�[��JnH]H_��goSm�hHsyoH_Ì½jb�ogk�_�b�]H_|b�w.�Hsjbc_\rgbahg[Jk|[Jw��bci0k�bc_¨hgb�oH�Jb�]^i�rPqb���]x½yk¨sy[
w b�w.barl½j_|i0k«½y�goHiÌ½jnp]�rgb�·|½y�g�H_ahgox½j_|�goHb�_|b�oHsjbc_�sjbc_arl½~±�qb�klb�]H`cbc_\r=x�qb�]Hb�k�v�½jbc_._|np]^i|½�w�}
hgnHk�i0[J]^i|bc_�¸L`�°|�g_|bc`ciÂ½unH]¥¹��{ºF�y»�¼½�p¾©��]�rgb.hgnpoH�^n�½yk¨`cnpwahg[Jk�b�k�subc_\hg[^k|[Jw��bci0k�bc_�np�Hi|b�]HoH_
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[��Jbc`.sjbc_\hg[Jk|[Jw��bci0k�bc_�[��p[J]^i
qbcigqb\oHiÌ½jst½u_gqbc_�h�npogk¨sjbaiÌ½yk|[Dv^b�[Ws0qb�[Di|n�½yk�bJm
½js:bc_|i\]�qbc`cbc_�_0[	½yk�b
r=x�[��Jn�½yk�og]Hb�k�b�hgkHqbc_|b�]Ji�[DiÌ½jnp]dog]x½j��oHb�rgbasy[�rl½u_�i0k«½y�goHiÌ½jnp]�rgb�·Ó½��g�H_�qbci0oHrl½0qbcbJ�=¦=[]Yqb�}
`cbc_|_Ì½jigqb�r=x~og]HbAk�b�hgkHqbc_�b�]Ji0[WiÌ½jnp] og]x½j�goHb ½y]^i|b�k��x½ub�]^i�hgnpogk�sjbc_
h�n�½jrg_argb�i0k|[^]H_Ì½jiÌ½jnp]�bci
hgnHogk�sjbc_\hgn�½urg_�rgb�_��g]H`fegk�nH]x½u_�[DiÌ½jnp]S� ¶ bci|i|b\k�b�w6[Jk��goHb�]HnpoH_�k�b�]^°Unpk�`cb\rF[^]H_�sjb\`ceHn�½j®
rgb�i0k�[��D[	½jsjsub�k�_0ogk7rgbc_! �¢d¢ hgox½j_|��oHb�]HnpoH_�rl½u_�hgnJ_|nH]H_P[Dsjnpk�_�rFo.i0e�qbcnpkc�b�w�bY¹¨��ox½S]HnpoH_
hgb�k�w.bci�rgb�k�bci0k�nHoH�Jb�k=sy[¨wa[Di0k ½u`cb�rgbYi0k�[J]H_Ì½jiÌ½jnp]�r=x~og]HbP`ceg[D ¡y]HbYrgb�¢£[Jk ¤ n���qbc�gox½u�D[Dsjb�]Ji�b
�[aog]Hb�rl½u_�i0k«½y�goHiÌ½jnp]rgb�·Ó½��g�H_�eHnpw.n^v��b�]Hb\h�nJ_Ì½jiÌ½j�JbJ�S�7npogk�og]Aw.nHr��bcsjb�w.oHsjiÌ½~}§�g[J]Hrgbc_�m
np]dhgnHogk|k|[tr�qb���]x½yk�og]Hb�wa[Di0k ½u`cb6rgb�i�k|[J]H_Ì½jiÌ½jnp]£[W_|_|nH`z½0qbcbA�[t`feg[D�goHb��g[J]Hrgb6b�]¥]�qbcvJst½~}
vJb�[J]^i7sªx ½�]�"�oHb�]H`cb¨rgb�sy[�_��g]H`fegklnp]x½j_0[DiÌ½jnp]S�J´©npoH_:]Hb�rl½j_0hgnJ_�np]H_Ywa[DsyeHb�ogk�b�oH_|b�w�b�]Ji�hg[D_
r=x�og]Hb�i�bcsusjb�klb�hgkpqbc_|b�]^i0[DiÂ½unH]�og]x½~��qbcb�hgnpogk7sjbc_�hgn�½jrg_�rgb�_���]H`cegk�np]x½j_0[WiÌ½jnp].bciY]HnpoH_�]HnpoH_
`cnp]^i|b�]^i|b�k�np]H_�[WsunHk�_�r=x�og]Hb�[J]g[Ws#�H_|b���og[Dst½ji0[DiÂ½u�^b\bci�_0og�%$§bc`ciÌ½j�JbJ�
�7nHogkPw6[	½y]Ji|b�]x½yk¨sy[.st½j_Ì½y�x½jsÐ½ji�qb.rgb\`cb�`feg[^hx½ui�k�bJmFog]Hb�hg[^k�iÌ½jb\rgbc_©�Fvpogk�bc_�rgb�`cnp]^�Jb�k<}

vJb�]H`cb.[ qbcigqb�hHsy[D`Sqbcb�b�][J]g]Hbc®Hb ¶ �

8:9<;=9�& ')(C�*PX�IUGJI>Q X,+�CFM�O!Q-+/.C�0>C4M
¦�bc_�_Ì½yw.oHs�[WiÌ½jnp]H_�hgkHqbc_|b�]^igqbcbc_�_�x~[Jhghgox½jb�]Ji¨_0ogk�sjbc_¨i0k�n�½j_�w.nHr=�bcsjbc_�_�ox½u�D[J]^i|_21
�!og]Hb�`feg[D ¡y]Hb.rgb�¢£[Jk ¤ nD�ab�klvJnprl½j�goHb
�[.rgb�oH®�qbci0[Di|_�¸43�5�¼cm
�!og]Hb�`feg[D ¡y]Hb.rgb�¢£[Jk ¤ nD�avH[JoH`feHb�}>rFkln�½ji|b��[.i0k�n�½u_�qbci0[Di�_¬¸63�7�¼cmHbci
�!og]Hb�rl½j_|i0k«½y�goHiÌ½jnp]6rgb�·|½y�g�H_�_0ogk7rgb�oH®��g[^]Hrgbc_Y_Ì½yw.oHsy[J]Ji�rgb�oH®.`feg[D ¡y]Hbc_�rgb�¢£[Jk<}
¤ nD�avp[JoH`ceHb�}>rFk�n�½ji|b�`cnpoghHs0qbcbc_�¸98:5�¼c�

�7npogk6i|npoHia`cbc_Aw�npr=�bcsubc_�m:sUx{bc_0hg[D`cbdrgbc_�np�H_|b�kl��[DiÌ½jnp]H_trF[J]H_Aog]Hbd�g[J]Hrgbdbc_|i
w�np]HnD}
rl½yw.b�]H_Ì½jnp]g]Hbcs\¸4;�<>=:<���?�@ �BADC.¼Ybci�sjbc_\rgb�]H_Ì½jigqbc_\rgb�hgk�nH�g[J�x½js ½jigqbc_�[D_�_|np`z½�qbcbc_\[JoH®+qbci0[Di�_
_|np]^i�rgbc_�w�np]HnD}>vp[JoH_�_Ì½jb�]g]Hbc_�rgb���[Jk«½y[J]H`cb.og]x½ji�qbJ�

E-FDGIHKJ!LF�M>FDNKO

¦�b�hgk�b�w ½ub�k©w.npr=�bcsjbJmJ�goHb\]HnpoH_�]HnJi|b�k�np]H_/3�5JmH`cnpk�k�bc_0hgnH]Hr �[.og]Hb¨`feg[D ¡y]Hb�rgb�¢£[Jk<}
¤ nD�£b�k�v^nprl½j�goHb �[rgb�oH®$qbci0[Wi|_\rgnp]^iasjbc_�hgk�nH�g[J�x½js ½jigqbc_�rgb�i�k|[J]H_Ì½jiÌ½jnp]H_a_�np]Ji.rgnp]g]�qbcbc_
_0ogk¬s�[
�Fvpogk�b.ºF�y» �	P � �S´�nJi�np]H_���oHb6rFo° [�½ui�rgbc_£qbci0[Di|_�[Jk�iÌ½~�F`z½jbcsj_�½�]x½jiÌ½y[JoH®�bci���]g[JoH®Sm
sUx{b�k�vJnHrl½j`z½ji�qb�]Sx{bc_|i���k|[�½Y�goHb
h�npogk�subc_¯qbci0[Di�_Aqb�w.bci|i|b�ogk�_��=¦Sbc_avp[JoH_�_Ì½jb�]g]Hbc_�[W_|_|nH`z½0qbcbc_
[JoH®£qbci0[Di�_=_|np]^i�rgb�w.n:�Jb�]g]Hbc_Yklbc_0hgbc`ciÌ½j�Jbc_¨»YbciRQ�»�`cnHwaw.b�sjb�w�np]Ji�k�b�s�[©�FvHogk�b�ºF�y» �4S��
rgnp]g]�qbcb�½j`z½Yhgnpogk¸½jsjsyoH_|i0k�b�k¬sy[t_�qb�hg[Jk�[J�x½js ½jigqb.rgbc_�rgb�oH®A`csy[D_|_|bc_�rFodw�qbcsy[J]HvJbJ�S¦:xØ½y]Jigqb�k� bci
rFo�w.npr=�bcsjb�rgb�w�qbcsy[J]Hv^bab�k�vJnHrl½j��oHbt��½jb�]^iahgk«½y]H`z½�hg[Wsub�w�b�]JitrFod°>[	½ji.��oSx ½us�]SxT� [hg[D_
r=x�qb�]Hb�k�v�½jb\�g[Jk|k«½U�b�k�b�rF[J]H_�sy[�°ªnp]H`ciÂ½unH]�hgnJi|b�]^iÌ½jbcs7`cb���ox½7_Ì½jvp]x½~�Fb\�goHb\sUx{np]�h�b�oHi�[^hghHs ½~}
�goHb�k�_0[J]H_�rl½VU�`�oHsjigqbc_�wa[W$§b�ogklbc_�subc_.kHqbc_�oHsui�[Di|_¨_0ogk�sUx�qbc��ox½j��[Wsub�]H`cbtb�]^i0k�b.rl½j_|i0k«½y�goHiÌ½jnp]
rgb�·Ó½y�g�H_�bci�`ceg[D ¡y]Hb\rgb�¢£[Jk ¤ nD���
´©npoH_�[��Jnp]H_�b�±�bc`ci�oYqb¨sub�iÂ½�k�[DvJb�[Ds0qb�[Di|n�½�klb�rgb\¹�X�X\kHqb�[Dst½u_�[DiÌ½jnp]H_\�[.hg[Jk�iÌ½yk�rFoB ©¢d¢

qbc�gox½j��[Dsjb�]^i�Y�mDsy[¨rFogkHqbcb�rgbc_Ynp�H_|b�kl��[DiÌ½jnp]H_.qbci0[J]^i=`cnpwahgk ½u_�b�b�]Ji�k�b�»�bci�»2X�Z©i0k|[Jw.bc_:[��Jbc`
og]Hb�w�n[�^b�]g]Hb�rgb�¹�X�i0k|[^w.bc_��

\�]�^9_�]a`cb-d2b4e�^9f�gTh[ijgT_kd2bl`cm!^on�p!p!m�q:d2b-r-sanut2f	^4b-d2muq[e-vV\�\�\9w�h�n�t�fKh2`Tt:exd�bxdkyboi�mugT`�ejt2fK`cmzh2f	na^�yb4dat2f	b
d2b-ijgTf	m�{�b�mu`oybom�i�nugTf	b
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¦�b¥_�bc`cnp]Hr+w.nHr��bcsjbJm�]HnJigqb 3�7dbciAk�b�hgkHqbc_�b�]Jigqb�_0ogktsy[��Fvpogklb¥º4��¹gm�`cnpk|k�bc_0h�np]Hr �[
og]Hbd`feg[W ¡�]Hbdrgbd¢£[Jk ¤ nD�£`�[W`fe�qbcbAvp[JoH`ceHb�}>rFk�n�½ji|b)�[�i0k�n�½j_)qbci0[Wi|_��:¦Sbc_Aw.n:�Jb�]g]Hbc_trgbc_
vp[JoH_�_Ì½jb�]g]Hbc_�np]Ji%qbcigqb6�F®Yqbcbc_�k�bc_0h�bc`ciÌ½j�Jb�w.b�]^i �[ Q�¹gm!Xdbci�¹£rgb£wa[^]x½ª�b�k�b �[�`cb¥�goHb
sy[�_gqb�hg[Jk|[J�x½jst½jigqb.rgbc_�np�H_|b�k��D[DiÌ½jnp]H_\b�]^i0k�b.rgb�oH® qbci�[Di|_¨`cnp]H_gqbc`�oHiÂ½�°U_\_�n�½ji�s�[w b�w�b��goHb
hgnHogk�sjb\w.npr=�bcsjb 3�5J�g¦:xØ½y]^igqb�k� bci:rgb�`cb\w.nHr��bcsjb�bc_|itqbc�x½jrgb�waw.b�]^i�sy[.i|nph�nJsjnJv�½jb�vp[JoH`ceHb�}
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rFk�n�½ji|b�`cnp]^i0k|[	½y]^i|b�rgb�sy[a`ceg[D ¡y]Hb\rgb�¢ [^k ¤ nD�a_|npoH_l}>$l[D`cb�]^i|bJmgi�nphgnJsjnJv�½ub�`csy[D_|_Ì½j�goHb�w.b�]Ji
oHiÌ½jst½j_�qbcb¨b�]�hg[^k�nJsjb�h�npogk�w.nHrPqbcst½j_|b�k:sUx�qbc�JnJsyoHiÌ½jnp]6i|b�wahgnHk�bcsjsub�rFo�_Ì½jvp]g[DsU�g¦:x�[JhghHst½j`�[DiÌ½jnp]
rFo�i�eYqbcnpkc�b�w.b:¹�hgnJ_�bPhg[Jk<°Un�½j_=rgbc_:hgk�np�HsU�b�w�bc_�rF[J]H_7`cbY`�[W_�m�]HnJi0[^waw.b�]^i�rgbc_:hgk�np�HsU�b�w.bc_
]Hogw qb�k«½j�goHbc_�sjnpk�_|�goHb\sjbc_Aqb�]Hb�k�v�½ubc_¨�g[Jk|k«½U�b�klbc_P_�np]Ji©i0k�nph%qbcsubc��qbcbc_��
¶ npwaw.b.hgnpogk¨sjbaw.nHr��bcsjbahgkpqbc`Sqbcrgb�]Ji�m4]HnpoH_�[��JnH]H_�kHqb�[Dst½j_�qb�sub.iÌ½yk|[WvJba[Ds0qb�[Di|n�½�klb\rgb

¹�X�X np�H_|b�k��D[DiÌ½jnp]H_ �[�hg[Jk�iÌ½yk6rgbAsy[�°ªnHk|w.oHs�[WiÌ½jnp]  ©¢d¢ rFo�w.nHr=�bcsjbJm�sjb ]HnHw��gklbArgb
i0k|[^w.bc_�rF[J]H_�og]Hb.np�H_�b�k���[DiÂ½unH])qbci0[J]^i�`cnpwahgk«½j_¨b�]Ji�k�b�º�bci � »\[��Jbc`\og]Hb�w�n[�^b�]g]Hb\rgb
¹J¹.i�k|[Jw.bc_��

E-FDGIHKJ!LF�M>F��KO

¦�bc_�rgb�oH®
w�npr=�bcsubc_¨hgkpqbc`Sqbcrgb�]Ji|_aqbci0[^]Ji�w.np]HnD}§�g[J]HrgbJm ½usj_�]Hb\h�b�oH�Jb�]^ia bci0k�b�oHiÌ½jst½j_gqbc_
hgnHogk£qbci0oHrl½jb�k�sªx³bc_|iÌ½ywa[DiÌ½jnp]�rgbc_ah�n�½jrg_argb�_��g]H`fegk�nH]x½u_�[DiÌ½jnp]S�:�7npogk�`cbcsy[gm:]HnpoH_aoHiÌ½js ½~}
_|b�k�nH]H_\og]£w.nHr��bcsjbavp[JoH`ceHb�}>rFk�n�½ji|bd�[trgb�oH® �g[^]Hrgbc_�[��Jbc`.i0k�n�½j_dqbci0[Di|_�hg[Jk��g[J]HrgbJ�7¦=[
hgk�b�w�½U�b�k�b��g[^]Hrgb�`cnpk�k�bc_0hgnH]Hr
[Jotw.nHr��bcsjb¨vp[JoH`ceHb�}>rFk�n�½ji|b¨rPqb���]x½�hgkHqbc`Sqbcrgb�w6w.b�]Ji�mDi0[J]^}
rl½j_��goHb\rF[^]H_�sy[argb�oH®x½ª�b�w.b.�g[J]HrgbJmFsjbc_�hgk�np�g[J�x½jst½jigqbc_¨rgb\�gnHoH`cs�[WvJb._0ogk�sjbc_Aqbci0[Di|_�_|nH]Ji
k�bc_0h�bc`ciÌ½j�Jb�w.b�]^i�rgb X�� �^¿ m�X��cZ�bci X�� � h�npogk¨rgbc_\w.n:�Jb�]g]Hbc_�rgbBQ�»�� ¿ mkX6bci�»�� ¿ �FZ|½~±�qb�}
k�b�]^i|bc_¨��[Dsjb�ogk�_�rgb�hg[^k|[Jw��bci0k�bc_�rgb._��g]H`fegklnp]x½j_0[DiÌ½jnp]dhgb�oH�^b�]Jit bci0k�b�oHiÂ½ust½j_gqbcbc_�bci\]HnpoH_
[��Jnp]H_�w.b�]�qb�rgbc_�bc®�h�qb�k«½jb�]H`cbc_�[��Jbc`	� Y @ 
�� X�m�X�� ¿ mS»¨bci�¹g�
¾ ]HnpoH�Jb�[JoSm=h�npogk¨`ceg[D��oHb6��[Dsjb�ogk�rFo�hg[Jk|[Jw��bci0k�b�rgb�_u��]H`cegk�np]x½j_0[DiÂ½unH]db�]Ji�k�b.subc_

rgb�oH®��g[J]Hrgbc_�m�¹�X�XAqbc`ceg[J]^iÌ½jsusjnp]H_�np]^iaqbcigqb�iÌ½ykHqbc_�b�]�oHiÂ½ust½j_0[J]^i�sUx§qbc`ceg[J]^iÌ½jsusjnp]g]Hb�ogk�rgb�¢db�}
i0k�nHhgnJst½j_�mSsy[�sjnp]HvpoHb�ogk¬r=x�og]Hb.np�H_|b�k��D[DiÌ½jnp] qbci0[J]^i�r�qbci�b�k|w�½y]Yqbcb._0ox½j��[^]Ji\og]Hbasjn�½:vH[JoH_�}
_Ì½jb�]g]Hb.rgb�w.n:�Jb�]g]Hb\¹^¹.i0k|[Jw�bc_�bci�r=x�qbc`�[Jk�i�}>i4�ghgb.»2Xg�F¦Sb�`feHn�½u®�rgb�sy[�w.n:�Jb�]g]Hb�bci¨rgb
sUx�qbc`�[^k�i�}>i4��h�bPhgk�nD�x½jb�]Ji�rgbc_Y_|i0[WiÌ½j_|iÌ½j��oHbc_:nH�Hi|b�]poHbc_�_0ogk7sjbc_YiÌ½yk|[WvJbc_Y[Ds0qb�[Di�n�½yk�bc_:b�±=bc`ci0oYqbc_
[��Jbc`�sjb�w.nHr=�bcsjb 3�7J�
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¦ [�`cnp]^�Jb�k�vJb�]H`cbtrgbc_ahg[Jk|[Jw��bci0k�bc_\h�npogk�rl½~±�qb�k�b�]^i|bc_\i|bc`ceg]x½j��oHbc_6r=xØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]

bc_|i�rgnp]g]�qbcb�Fvpogk�bdºF� ��hgnpogktsjb w�npr=�bcsub 3�5J�P´©npoH_�`cnpw6hg[Jk�np]H_�½j`z½�sjbc_¥[Jhghgklnp`ceHbc_
� ¶ ¢ bci�klbc`�ox½ui¨_Ì½yw.oHs0qb.rF[J]H_¨sub�`�[Dsj`�oHs:rgb\sy[t_|nJsyoHiÌ½jnp]�����oHiÌ½js ½j_gqbcbahgnpogk©sUx{bc_|iÌ½ywa[DiÂ½unH]
b�wahx½yk«½j�goHb�rgbc_�hg[Jk|[^w
�bci0klbc_��
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N ]�]Hn^i|b\�goHb�sjbc_�rgb�oH®A[DsjvJnHk«½ji0egw.bc_¨`cnp]J�^b�k�vJb�]^iPi�kf�bc_��x½ui�b\�Jb�k�_¨og]Hb\_|nJsyoHiÌ½jnp]Sm4sy[
`cnp]^�Jb�k�vJb�]H`cbqbci�[J]JiYog]thgb�othHsyoH_�sjnp]HvpoHb�hgnpogk�sjb\k�bc`�ox½ji�_Ì½yw.oHs0qb��gox½F`cnH]J�Jb�klvJb�b�]tog]Hb
rl½PO�[	½y]Hb.r=xØ½ji�qb�k|[WiÌ½jnp]H_�i0[J]Hrl½j_¨��oHb�sUx�� ¶ ¢ _|b�_|i0[J�x½jst½j_|b�[^hgkf�bc_ ¿ ½uigqb�k|[DiÂ½unH]H_��g¦Sbc_�hgklnp�g[�}
�x½jst½uigqbc_.rgb�i�k|[J]H_Ì½jiÌ½jnp]H_.`cnp]^�Jb�k�vJb�]^i��Jb�k�_�sjbc_���np]g]Hbc_.��[Dsjb�ogk�_6rF[J]H_\sjbc_.rgb�oH®£`�[D_�bci�m
hgnHogk.sjbc_�hg[Jk|[Jw��bci0k�bc_�rgbc_.rgb�]H_Ì½ji�qbc_avH[JoH_|_Ì½jb�]g]Hbc_�m:sUxØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp] �[¥�g[W_|b�rgbAklbc`�ox½ui
_Ì½yw.oHs0qb¨rgnp]g]Hb�og]Hb¨bc_|iÌ½ywa[WiÌ½jnp]�hHsyoH_�hgkHqbc`z½u_�b�rgbc_�hg[Jk|[Jw��bci0k�bc_�� ¶ bc`z½F_�x{bc®ghHst½j��oHb\hg[Jk�sjb
°>[	½ji���oHb�sjbc_�_|bcvHw.b�]Ji�[DiÌ½jnp]H_�np�Hi�b�]poHbc_�hg[Jk�sUx�[DsjvJnHk«½ji0egw.b\rgb.k�bc`�ox½ji�_Â½�w.oHs�qb�_�np]Ji¨hHs�oH_
� ; � �a= �cm�rF[J]H_:sjb¨_|b�]H_Yn=�o.`cbciY[DsjvJnpk«½ji0egw�b�° [��JnHk«½j_|b�rgbc_Yvpk|[^]Hrgbc_PkHqbcv�½jnp]H_YeHnpw.nJvF�b�]Hbc_7rFo
°>[	½jiYrgb¨_0[�vJsjnp�g[Dst½ji�qbJ�^¾�o6`cnp]^i0k|[	½yk�bJm^s�[¬_|bcvpw.b�]^i0[DiÂ½unH].°Unpogk|]x½jb�hg[Jk:sUx�[DsjvJnHk«½ji0egw.b�� ¶ ¢
[6i|b�]HrF[J]H`cbA�[.rgnp]g]Hb�k¨rgbc_¨bc_|iÌ½ywa[Di�b�ogk�_�rgbc_�rgb�]H_Â½uigqbc_�hgnpogk©sjbc_|��oHbcsj_�s�[6��[^k«½y[J]H`cb.bc_|i
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w�½y]x½ywa[DsjbJm=[Jotr�qbci0k«½yw.b�]^iPrgbc_�w.n:�Jb�]g]Hbc_���
gogk�sjbc_�w b�w.bc_�rgnp]g]�qbcbc_�mgsUx�[DsjvJnpk«½ji0egw�b\rgb
�¸½ui�b�k|�x½S`cnp]J�^b�k�vJb�i0kc�bc_Ysjb�]^i|b�w.b�]^i�b�]�og]Hb¨_|n�½j®g[J]Ji�[	½y]Hb�r=xØ½ji�qb�k|[WiÌ½jnp]H_:�Jb�k�_�rgbc_���[Dsjb�ogk�_
hgk�nH`feHbc_�rgbc_��D[Dsjb�ogk�_�i0e�qbcnpk«½j��oHbc_��P´©nJi|np]H_t`cb�hgb�]HrF[^]Ji��goHbds�[¯hgklnp`SqbcrFogk�bAr=xØ½y]x½jiÌ½y[�}
st½j_0[DiÌ½jnp]�hg[Jk�¸½ji|b�k|�x½�oHiÌ½jst½u_gqbcb£]Hb¥k�b�w�bci �[ $�npogk.�goHbdsjbc_
hg[Jk�[Jw��bci�k�bc_.rgbc_�rgb�]H_Ì½jigqbc_
vp[JoH_�_Ì½jb�]g]Hbc_a_0[J]H_ak�b�w.bci�i0k�b£�[ $�npogk�sjbc_�hgk�np�g[^�x½ust½jigqbc_�rgb�i�k|[J]H_Ì½jiÌ½jnp]H_ 
 �:¦Snpk�_|�goHbtsubc_
rgb�oH®£`cnpw6hgnJ_0[^]Ji|bc_�rFo�w qbcsy[J]HvJb6_|np]^i\w.n�½y]H_._�qb�hg[Jk�[J�Hsjbc_�mS`Jx{bc_|i�sUxØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]%hg[Jk
sUx�[DsjvJnpk ½ui�egw.b�� ¶ ¢«��ox½=rgnH]g]Hb�[Dsjnpk�_©subc_�w.bz½jsjsjb�ogk�_�kHqbc_0oHsji0[Di|_�m�w b�w.b¨_Ì½=sjbc_¨��[Jk«½y[J]H`cbc_
k�bc_|i�b�]Ji:_|nHoH_�}>bc_|iÌ½yw�qbcbc_Y[Jo�rPqbci0k«½yw.b�]^i7rgbc_Pw.n:�Jb�]g]Hbc_��J¦�npk�_|�goHb�s�[¬rl½~±�qb�k�b�]H`cb�b�]Ji�k�b�subc_
rgb�oH®aw.n:�Jb�]g]Hbc_Ybc_�i:rgb\»JmDsy[��D[Jk«½y[J]H`cbAqbci0[J]^i7rgb\»�hgnpogk�sjbc_Prgb�oH®.`cnpw6hgnJ_0[^]Ji|bc_:vH[JoH_�}
_Ì½jb�]g]Hbc_�m�sUxØ½y]x½uiÂ½�[Ws ½ _0[DiÌ½jnp]ahg[^k=k�bc`�ox½ji�_Â½�w.oHs�qb�]HbY`cnp]^�Jb�k�v^bYhHs�oH_:�^b�k�_=sjbc_²��np]g]Hbc_7��[Dsjb�ogk�_��
�Y]6b�±=bci�mHrF[J]H_�`cb�`�[D_�mHsjbc_�hgn�½�]^i|_�r=x�og]Hb�np�H_�b�k���[DiÂ½unH])qbci0[J]^iY`cnH]^°ªnp]HrFoH_��goHbcsj��oHb�_|n�½ji
sy[�rl½u_�i0k«½y�goHiÌ½jnp]�rgnH]Ji ½usj_�_�np]Ji ½j_|_0oH_�ml½jsj_�_|nH]Ji�i|npoH_Y`csy[D_�_�qbc_�`cnpwaw�b�`cnpk|k�bc_�hgnp]HrF[J]^i�[Jo
w b�w.b qbci0[Di\hg[^k�sUx�[DsjvJnpk ½ui�egw.b�rgb�k�bc`�ox½ji._Ì½yw.oHs0qb
[���]dr=x�[��Jn�½yk\og]Hbt_|bcvpw�b�]Ji0[WiÌ½jnp]dsy[
hHsyoH_\eHnpw.nJvF�b�]Hb�h�nJ_|_Ì½y�HsjbJ� N ]d[6rgnp]H`aog]!qbci0[Di©��ox½7`�ogw.oHsub.sjbc_\rgb�oH®rl½j_|i0k«½y�goHiÌ½jnp]H_�m
sUx�[JoHi0klb)qbci0[J]^i\wa[Jk�v�½y]g[Dsjb�w.b�]^iaoHiÌ½jst½u_gqbAhgnHogk.��oHbcsj�goHbc_�hgn�½�]^i|_��:¦Sbc_6`cnpogk|�gbc_.`cnpk�k�bc_�}
hgnH]HrF[J]Ji�_��[.`cbci|i|b�bc®gh�qb�k ½ub�]H`cb�_|np]^i�rgnp]g]�qbcbc_�b�]�[J]g]Hbc®Hb ¶ mH�FvHogk�b ¶ �y»J�
��]^��]Sm=sUx{bc_0hg[W`cbargbc_�kHqb�[Dst½j_0[DiÌ½jnp]H_�rFod`feg[^wahd`�[D`ceYqb�qbci�[J]Ji�]Hnp]d`cnH]Ji0k�[	½y]Ji�m�½js�bc_|i

hgn^_|_Ì½y�Hsjb�r=x{bc_|iÌ½yw.b�k�sub�`ceg[Jwah ���:[��Jbc`Yog]�`�k«½ji��b�klb:rgbPw.n:�Jb�]g]Hb P 3 � � ��= � ; � � ;Hwa[D®x½�w6[Dsjb
¸L¢£�:¢£¼¨b�]¯k�b�w6hHs�[W`cb�w.b�]Ji.rFo�`�k«½ji��b�klb�rgb�wa[D®x½yw�ogw P 3 � � ��= � ; �� ;��:¦Sbc_akHqbc_0oHsji0[Di|_
np�Hi|b�]HoH_P[��Jbc`�og]6bc_|iÌ½ywa[Di�b�ogk7¢ ��¢�_�np]Ji�_Ì½yw�½jsy[	½yk�bc_\�[�`cb�oH®.np�Hi|b�]HoH_YrF[J]H_�sjb�`�[D_�rgbc_
w.nHrgbc_:`cnp]Hrl½jiÌ½jnp]g]Hbcsj_ ½uigqb�kHqbc_�mc[��^bc`P`cb�h�b�]HrF[J]^iYog]\i�b�wahH_:rgb�`cnp]J�^b�k�vJb�]H`cbYs�qbcv��b�k�b�w�b�]Ji
hHsyoH_�sjnp]Hvtbci�og]Hb�bc_|iÌ½ywa[DiÌ½jnp]trgbc_�hgk�np�g[^�x½ust½jigqbc_�rgb\i0k�[J]H_Ì½jiÌ½jnp]H_�hHsyoH_\hgkHqbc`z½u_�bc_��
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�7nHogkYsjb\w.nHr=�bcsjb 3�7JmJrgbc_�`cnHogk|�gbc_�_Â½�w ½usy[	½yk�bc_\[^oH®�hgkHqbc`Sqbcrgb�]Ji�bc_P_�np]Ji�rgnp]g]�qbcbc_�_0ogk

�Fvpogk�b�º4�{ºF�
¦�bc_argb�oH® i�bc`feg]x½j�goHbc_�r=xØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]%`cnp]^�Jb�k�v^b�]Ji.b�]��goHbcsu�goHbc_�½uigqb�k|[DiÂ½unH]H_��:¦=[

`cnp]^�Jb�k�vJb�]H`cbtbc_|i.hHs�oH_tk|[Jhx½jrgb��goHbtrF[J]H_.subt`�[D_�r=x�og]Hb�`ceg[D ¡y]Hb�b�k�vJnHrl½j��oHbt`cbt��ox½�`cb
$|oH_|iÌ½~�Fb�hg[^kYsy[�i|bc`ceg]x½j��oHb\oHiÌ½jst½j_gqbcb�hgnHogkaqbci0[J�Hst½yk�subc_�hg[Jk�[Jw��bci�k�bc_ ½y]x½uiÂ½�[^oH®�rFotw.nHr��bcsjbJ�
�Y] b�±�bci�mSnp]£]HnJi|b6��oHbtsjbc_�w.n:�Jb�]g]Hbc_��[�sUxØ½jigqb�k�[DiÌ½jnp]IXgm=�gox½Y`cnHk|k�bc_0h�np]Hr£b�]d�goHbcsj��oHb
_|npkli|b��[¨sUxØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]trgb�sUxØ½y]x½jiÌ½y[Dst½u_�[DiÌ½jnp]Smg_|nH]Ji:hHsyoH_Phgk�nH`feHbc_�rgb�sub�ogkl_Y�gk|[	½jbc_:��[Dsjb�ogk�_
rF[J]H_�sjb�`�[D_©r=x�og]Hb�`feg[W ¡�]Hb�vH[JoH`feHb�rFkln�½ji|b���oHb�rF[^]H_�sjb�`�[D_�b�k�vJnHrl½u�goHbJm4subc_¨w.n:�Jb�]g]Hbc_
bci.��[Jk ½�[^]H`cbc_ qbci0[J]^i\i|nHoHi\r=x�[J��npk�r£bc_�iÌ½yw qbcbc_._0ogk�sy[d�g[D_|btr=x�og]Hb�_�bcvpw.b�]^i0[DiÌ½jnp]�og]x½~}
°Unpk|w.bJ��� ½jb�]��oHb.]Hnp]�nHhHiÌ½ywa[DsjbJmSsy[a_|bcvHw.b�]Ji�[DiÌ½jnp]�og]x½~°ªnHk|w.b.bc_|i�hHsyoH_\kHqb�[Dst½u_�i|b�h�npogk
og]Hbd`feg[W ¡�]Hbdvp[^oH`feHb�}>rFk�n�½ui�b¥�goHb£hgnpogktog]Hbd`feg[W ¡�]Hb�b�k�vJnHrl½u�goHbJm�`cb¥�gox½¨bc®�hHst½j��oHb�sy[
`cnp]^�Jb�k�vJb�]H`cbAk�[Jhx½jrgbJ�Y¾ ]HnpoH�Jb�[JoSm�np]¯k�b�wa[Jkl��oHbt��oHbsUxØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]!�g[D_gqbcb�_�ogk.sjb
k�bc`�ox½ji�_Ì½yw.oHs0qbArgnH]g]Hb¥og]Hbdbc_|iÌ½ywa[DiÂ½unH])hHsyoH_AhgkHqbc`z½j_|brgbc_
hg[^k|[Jw��bci0k�bc_��7¦:xØ½y]x½jiÌ½y[Dst½u_�[�}
iÌ½jnp]6`csy[D_|_Ì½j�goHb\rgbc_R �¢d¢ �[�sUx�[	½jrgb�rgb�sUx�[DsjvJnpk ½ui�egw.b�rgb��¸½ui�b�k|�x½=rgnp]g]HbAqbcvp[Wsub�w�b�]Ji�rgb
�gnH]H_PkHqbc_0oHsji0[Di|_Y[��Jbc`�og]Hb©`cnp]J�^b�k�vJb�]H`cb�k|[Jhx½jrgbJ�JZ\[J]H_�sjb�`�[D_Yrgb¨rgnp]g]�qbcbc_Yw.n�½y]H_�_�qb�hg[�}
k|[J�Hsjbc_�mH`Jx{bc_�i¬�[¬rl½yk�b�sjnpk�_|�goHb�sjbc_�w�n[�^b�]g]Hbc_Prgb¨rgb�oH®)qbci0[Di�_:`cnp]H_gqbc`�oHiÂ½�°U_�_|np]^iPhgk�nH`ceHbc_�m
sjbc_�rgb�oH®¥[DsjvJnHk«½ji0egw.bc_�_|b�`cnpwahgnHk�i|b�]^i��x½jb�]SmSsjbak�bc`�ox½ji�_Ì½yw�oHs�qb�rgnH]g]g[J]Ji¨i|npo�$�npogk�_¨rgb
w.bz½jsjsjb�ogk�_akpqbc_0oHsji0[Wi|_��g¦Sbawa[	½y]^iÌ½jb�]drgbc_\�gnp]g]Hbc_\h�b�k<°Unpk|wa[J]H`cbc_¨rFodk�bc`�ox½ji�_Ì½yw.oHs0qb._0ogk
�a]�� `%b4e�iyb4{�mu`cb4p b9q2i _>nuf	ikh�n�e�ejg���`cb���t[bz`cb-`cn�{�gc^9gcb9`kt[ijgT`Tgce�yb�� r������:\�]  �[^4n�p hWnuf	i�b t2q"!	#%$ d2muq[el`cb

^4m�eld2b `'& gTq�gcijgcm�`Vg#e�m�ijgcn�q d2b4ekh[muf	m�p)(b4ijf	b4e d*& t�q[b ^,+[m	-.Tq[b b9f	{�nad g/��t[b�]
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rgbc_.rgnp]g]�qbcbc_.rl½VU�`z½jsjb�w.b�]^i�_gqb�hg[Jk|[J�Hsjbc_�_�x{bc®ghHs ½j�goHb¥hg[Jk¬sy[di|nph�nJsjnJv�½jb�`cnH]Ji0k�[	½y]Ji|b6rFo
w.nHr��bcsjbJ��¦ [�`cnp]^�Jb�k�vJb�]H`cb6rgbasUxØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]+�[�g[D_|bargb�klbc`�ox½ui._Ì½yw.oHs0qbabc_�i£qbc�x½jrgb�w�}
w.b�]^iPhHsyoH_�sjb�]^i|b�rF[^]H_P`cb©`�[D_��p¦�bc_P`cnHogk|�gbc_Ü½jsjsyoH_|i0k|[^]Ji�sjb�`�[W_Prl½VU�`z½jsjb�w.b�]^i�_gqb�hg[Jk|[J�Hsjb
_|np]^i�rgnp]g]�qbcbc_©b�]A[J]g]Hbc®Hb ¶ m^�Fvpogklb ¶ ��¹��
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¦�npk�_|�goHb�sjbc_�rgb�oH®)�g[J]Hrgbc_�_�np]Ji�½y]Hr�qb�h�b�]HrF[J]^i|bc_ ¸4;�<>=:< � Y @ 
 � X^¼cm7subc_�kHqbc_0oHsji0[Di|_

hgnHogk�sy[�hgk�b�w ½ª�b�k�b\�g[J]Hrgb�_|nH]Ji��x½jb�]�_0ogk�sjbc_�w b�w.bc_��goHb\hgnpogk�sjb.w.npr=�bcsjb 3�7J�F��]�k�b�}
��[^]H`feHbJmS[��Jbc`�sUx�[DsjvJnpk«½ji0egw�b�� ¶ ¢ m�np]tnp�H_|b�k��^b��x½jb�]�sy[6`cnp]J�^b�k�vJb�]H`cb\rgbc_�hg[Jk|[^w
�bci0klbc_
rF[J]H_�s�[¨rgb�oH®x½ª�b�w.b¨�g[J]Hrgb�wa[	½j_��Jb�k�_:rgbc_:��[Wsub�ogkl_�klbcs�[WiÌ½j�Jb�w.b�]^i�qbcsjn�½jvp]�qbcbc_:rgbc_���[Dsjb�ogk�_
i0e�qbcnpk«½j��oHbc_�m�]HnJi0[^waw.b�]^i�b�]£`cba�gox½Y`cnH]H`cb�k|]Hb�sy[Aw.n:�Jb�]g]Hb�[W_|_|nH`z½0qbcb �[�sUx§qbci0[Wi�¹g� ¶ b
hgk�np�HsU�b�w.b�_�x{bc®�hHst½j�goHb¥hg[Jk�sjbt° [�½ui.�goSx{np]�rl½j_0hgnJ_�b�rgbAhgb�o�r=x{np�H_�b�k���[DiÂ½unH]H_�[W_|_|nH`z½0qbcbc_
�[`cbci qbci0[Di�mSr=x�og]HbAhg[Jk�i.hg[Jk�`cbt��oHb�sy[dhgk�np�g[J�x½jst½jigqb�rgbA��npoH`csy[DvJb�� 
�@ 
 bc_|i�°>[	½y�Hsjb�bci�m
r=x�[JoHi�k�b�hg[Jk�i�mJhg[Jk�`cb��goHb�sjbc_�rgnp]g]�qbcbc_Y_|np]^iYhHsyoH_�rl½VU�`z½jsjb�w.b�]Ji©_�qb�hg[Jk�[J�Hsjbc_YrF[J]H_�`cbci|i|b
�g[J]HrgbJm7`cba�gox½�k�b�]Hr£sUx�[DsjvJnpk ½ui�egw.b
� ¶ ¢ w.n�½y]H_ahgb�k§°ªnpk�wa[J]^i��=¦=[dwa[JoH�D[	½j_|b�bc_�iÌ½ywa[�}
iÌ½jnp]6rgb�`cbci�i|b�w�n[�^b�]g]Hb�_|b¨kpqb�h�b�k�`�oHi|b�]g[Di0ogk�bcsjsjb�w.b�]^i�[Jot]x½u�^b�[Joargb¨sUx{bc_|iÌ½ywa[WiÌ½jnp]trgbc_
��[^k«½y[J]H`cbc_�bci¨rgbc_�hgk�nH�g[J�x½js ½jigqbc_�rgb�i0k|[J]H_Â½uiÂ½unH]H_���¦�npk�_|�goSx{np]�[W$§npoHi�b�og]Hb�_���]H`cegk�np]x½j_0[�}
iÌ½jnp]rgbc_�rgb�oH®¥�g[^]Hrgbc_�mSsjb�hgk�np�HsU�b�w�b�_�b�kHqb�hgb�k�`�oHi|ba[Dsjnpkl_�_0ogk¨sy[�hgk�b�w ½ª�b�k�ba�g[J]Hrgb.bci
sjbc_
hg[^k|[Jw��bci0k�bc_\_�np]Jia[Dsjnpkl_�w6[Ds�bc_|iÌ½yw�qbc_6rF[J]H_asjbc_argb�oH®)�g[J]Hrgbc_���¦:x�oHiÌ½jst½j_0[DiÌ½jnp] rFo
k�bc`�ox½ji�_Ì½yw.oHs0qb\h�b�k|w.bci�rgb\kHqbc_�npoHrFk�b�b�]�hg[JkliÌ½jb�`cbc_�hgklnp�Hsª�b�w.bc_�vHkD [D`cba�[�og]Hb\w�bz½usjsjb�ogk�b
_|bcvpw�b�]Ji0[WiÌ½jnp]rF[J]H_�sy[�rgb�oH®x½ª�b�w.ba�g[J]HrgbJ��¦�bc_�hg[Jk|[^w
�bci0klbc_�rgbc_�rgb�]H_Ì½jigqbc_�_|np]^i�[WsunHk�_
`cnpk|klbc`ci|b�w.b�]^iÜ½y]x½uiÂ½�[Ws ½j_gqbc_���oHbcsj�goHb\_|n�½ui¨sy[.��[Wsub�ogk©rFoAh�n�½jrg_�rgb�_��g]H`fegk�nH]x½u_�[DiÌ½jnp]S�F¦Sbc_
�Fvpogk�bc_©_|np]^i�rgnp]g]�qbcbc_©b�]�[J]g]Hbc®pb ¶ mH�Fvpogklb ¶ � �g�
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�7nHogk:`cnp]H`csyogk�b¨`cbci|i|b�hg[Jk�iÌ½jb¨_0ogk:sjbc_�[DsjvJnpk ½ui�egw.bc_�r=xØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]Sm�]HnHoH_PrgnH]g]Hnp]H_

�Fvpogk�b�ºF� ¿ �goHbcsj��oHbc_�bc®Hb�wahHsjbc_�rgb\_�bcvpw.b�]^i0[DiÌ½jnp]H_�nH�Hi|b�]poHbc_�[Jhgkc�bc_�`cnp]^�Jb�k�vJb�]H`cb�rgbc_
[DsjvJnpk ½ui�egw.bc_��7Z\[J]H_a`cbci|i�ba�FvpogklbJm:sjbc_ast½uvH]Hbc_�`cnpk�k�bc_0hgnH]Hrgb�]Ji�[^oH® np�H_�b�k���[DiÂ½unH]H_�m7subc_
hgn�½�]^iÌ½jsjs0qbc_a[JoH®A�D[Dsjb�ogk�_\i�eYqbcnpk«½j�goHbc_�rgbc_�w.n:�Jb�]g]Hbc_�bci�sjbc_�sun^_0[J]HvJbc_�rgnp]g]Hb�]Ji�sy[�_|bcvD}
w.b�]^i0[DiÌ½jnp]S�S�7npogk©`csy[Jk«½~�Fb�k�sjb.rgbc_|_Ì½y]SmSsjbc_�wa[^k���oHbc_¨rgb._|bcvpw.b�]^i0[DiÂ½unH] ¸Lsjbc_�sjnJ_0[J]Hv^bc_0¼
np]^i�qbcigqb�hHsy[D`Sqbcbc_�_0ogk�sy[tw.n:�Jb�]g]Hb�i0e�qbcnHk«½j��oHb\[D_�_|np`z½�qbcb��[.sUx§qbci0[Wi��
¶ npwaw.b�]HnpoH_�sub�w.b�]^iÌ½jnp]g]x½jnp]H_�[Joghg[Jk|[��D[J]Ji�m�np]6k�b�wa[Jk��goHb��goHb�sy[�_|bcvHw.b�]Ji�[DiÌ½jnp]

np�Hi|b�]HoHb�hg[Jk\k�bc`�ox½ji._Ì½yw.oHs0qbtbc_|i�hHsyoH_akHqb�[Ws ½j_|i�ba��oHbt`cbcsjsjbAnp�Hi|b�]HoHb�hg[Jk�� ¶ ¢¯m `cb��gox½
]Sx{bc_|iahg[D_._0ogk�hgk�b�]g[J]^i�� 
gogk�sUx{np�H_|b�kl��[DiÌ½jnp]�`cnHk|k�bc_0h�np]HrF[J]^i�[^o w.nHr=�bcsjbI3�5Jm np]�]HnJi|b
�goHb�sjb\k�bc`�ox½ji�° [��JnHk«½j_|b�sjbc_.Ocnp]Hbc_�rgb�_|bcvpw�b�]Ji0[WiÌ½jnp]aeHnpw.n^v��b�]Hb�hg[^kYk|[Jhgh�npk�i\�[�sUx�� ¶ ¢¯�

gogk©subc_��goHbcsj��oHbc_�`�[W_��goHba]HnpoH_�[��JnH]H_�k�bcvp[JklrPqbc_�mHsy[a_�bcvpw.b�]^i0[DiÌ½jnp]�np�Hi|b�]HoHb�hg[Jk¨k�b�}
`�ox½ji�_Ì½yw.oHs0qb\bc_|i¨_Ì½yw�½jsy[	½yk�b¥�[6sy[a_|bcvHw.b�]Ji�[DiÌ½jnp]�rgnH]g]Yqbcb\hg[Jk©sUx�[DsjvJnpk«½ji0egw�b�rgb ��½ji|b�k��x½ª�

¨]tbc_|iÌ½ywa[Di|b�ogk�¢£�:¢«[D_|_|nH`z½0qb�[Jotw.npr=�bcsjb 3�5¨rgnp]g]HbdqbcvH[Dsjb�w.b�]Ji�rgbc_�_|bcvpw�b�]Ji0[WiÌ½jnp]H_
_Ì½yw�½jsy[	½yk�bc_��[6`cbcsusjbc_�rFok�bc`�ox½ji�_Ì½yw.oHs0qb\[Jhgkc�bc_�`cnp]^�Jb�k�v^b�]H`cb�rgb\sUx�[DsjvJnpk ½ui�egw.b\r=xØ½y]x½jiÌ½y[Dst½~}
_0[DiÂ½unH]\rgbc_Yhg[^k|[Jw��bci0k�bc_���¦ [�w.bz½jsusjb�ogk�b��gog[Dst½jigqb�rgb�sy[�_|bcvHw.b�]Ji�[DiÌ½jnp]\hg[^k:k�bc`�ox½jiY_Ì½yw.oHs0qb
bc®ghHs ½j�goHb.subc_¨w.bz½jsusjb�ogk�_\kHqbc_0oHsji0[Di�_Ynp�Hi|b�]HoH_�[��Jbc`¨`cbci|i|b\w�qbci0eHnHrgb�sjnpk�_���oHb�sjbc_�rgnp]g]�qbcbc_
_|np]^i�° [W`z½usjb�w.b�]^i�_gqb�hg[Jk|[J�Hsjbc_�npo�sjnpkl_|��oHb�sy[6_|bcvpw.b�]^i0[DiÂ½unH]tbc_|i�`cnp]Ji�k|[	½y]Ji�bJ�
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g[^o^°�w.b�]^iÌ½jnp]�`cnp]^i0k|[	½yk�bJm�rF[J]H_:i|npoHi�bc_�sjbc_Ybc®gh�qb�k ½ub�]H`cbc_YhgkHqbc_|b�]^igqbcbc_7`z½~}>rgbc_|_|npoH_�mDsubc_
bc_0h�qb�k|[J]H`cbc_¨np]Ji�qbcigqb�bc_|iÂ½�w�qbcbc_a�[ahg[Jk�iÌ½yk©rgb\º)qbc`ceg[J]^iÌ½jsusjnp]H_�mF`Jx{bc_�i��[.rl½yk�b.�goSx �[6`feg[D�goHb
bc®Hb�wahHsjb�r=x�[Jhghgk�b�]^iÌ½j_|_0[Dv^bJm�º!qbc`ceg[J]^iÌ½jsusjnp]H_6_0ox½j��[J]^i.s�[ sun�½ P 3 � ; �� ;�bci�ºd_0ox½j��[J]^iasy[
sjn�½ P 3 � � ��= � ; �� ;�_|np]^i�iÂ½�kHqbc_.bciaoHiÌ½js ½j_gqbc_
h�npogk.sUx�[Jhghgkln�®x½ywa[DiÌ½jnp]�rgbc_abc_0h�qb�k|[J]H`cbc_¥¸ª`�°l�
[J]g]Hbc®Hb �¨m�� � ºp¼c�

8:9 �:9>; � (C4CFM�GJI>O!V4GJI>Q=X +�CFM �YV��JVSO).C�G��JCFM
¶ npwaw.b.]HnpoH_��^b�]Hnp]H_�rgb.sub6�Jn�½ykcm4subc_\hg[^k|[Jw��bci0k�bc_�`cnp]^�Jb�k�v^b�]Ji¨�Jb�k�_¨rgbc_���[Dsjb�ogk�_

hgk�nH`feHbc_�rgbc_��D[Dsjb�ogk�_Ai�eYqbcnpk«½j�goHbc_
[��Jbc`sjbc_¥[DsjvJnpk ½ui�egw.bc_�r=xØ½y]x½jiÌ½y[Dst½u_�[DiÌ½jnp] hgkpqbc_|b�]^igqbc_
hgkHqbc`�qbcrgb�waw.b�]^i��D¦Snpk�_���oSx{nH]�[^hghHs ½j�goHb�sUx�[Wsuv^npk«½ji0egw.b��:¢�v:qb�]Yqb�k|[Dst½j_gqbP[JoH®.w.npr=�bcsjbc_ ½�]x½~}
iÌ½y[Dst½j_gqbc_�m=sjbc_�hg[Jk�[Jw��bci�k�bc_�`cnH]J�Jb�klvJb�]Ji�i�kf�bc_�k|[Jhx½jrgb�w.b�]^i.�Jb�k�_�sjb�ogk���[Dsjb�ogk�i0e�qbcnHk«½j��oHbJ�
´©nJi|np]H_a`cb�h�b�]HrF[J]^i��goSx�[Jhgkc�bc_.`cnp]J�^b�k�vJb�]H`cbJm:sjbc_�hg[Jk|[Jw��bci0k�bc_.bc_|iÌ½yw�qbc_anJ_|`z½jsjsjb�]Jit°>[	½~}
�Hsjb�w.b�]^i
[JoHi�npogk�rgbAsjb�ogk�_a�D[Dsjb�ogk�_�i�eYqbcnpk«½j�goHbc_�k�bc_0h�bc`ciÌ½j�Jbc_�wa[	½j_�]HbA_�b�_|i0[J�x½jst½j_|b�]Ji
$|[Jwa[	½j_Y`cnHwahHsª�bci|b�w.b�]^i��H¦=[�_|i�[J�x½js ½j_0[WiÌ½jnp]trgbc_�bc_|iÌ½ywa[Di|b�ogkl_PhgnHogk|k|[	½ji\ bci0klbPnH�Hi|b�]poHb¨b�]
[:$�npoHi0[^]Ji�og]dhg[D_¨rgb\`cnp]^�Jb�k�vJb�]H`cbA�[6sUx§qbci0[^hgb�rgb.vpk|[Drl½jb�]^i�rgb�sUx�[DsjvJnpk«½ji0egw�bJ�=¦Snpk�_|�goHb
sjbc_�hg[Jk|[^w
�bci0klbc_|½�]x½jiÌ½y[Dst½j_gqbc_�_|nH]Ji£qbcsjn�½jvp]�qbc_�rgbc_a��[Wsub�ogkl_�i�eYqbcnpk«½j�goHbc_�m7`cnpwaw.bt`Jx{bc_|i�sjb
`�[D_�hgnpogk©sjbaw.npr=�bcsjb
�[6rgb�oH®¥�g[J]Hrgbc_|½y]x½jiÌ½y[Dst½j_�qb�[��Jbc`�sUx�[Wsuv^npk«½ji0egw.ba� ¶ ¢ npoAh�npogk©subc_
w.nHr��bcsjbc_��[©rgnp]g]Yqbcbc_7rl½VU�`z½jsub�w�b�]Ji�_gqb�hg[Jk|[J�Hsjbc_�m�sUx�[DsjvJnpk«½ji0egw�b���¢(v:qb�]Yqb�k|[Dst½j_gqb:`cnp]J�^b�k�vJb
qbcvH[Dsjb�w.b�]Ji7�Jb�k�_7sy[¨_|nJsyoHiÌ½jnp]�i0e�qbcnpk«½j��oHbJm�`cbci|i|b�`cnp]^�Jb�k�v^b�]H`cb�qbci0[J]^i�k�bcsy[DiÌ½j�Jb�w�b�]Ji:sjb�]^i|bJ�
�7npogk7sjb�w.npr=�bcsjb8[5Jm�;�< =[<DrF[^]H_Ysjb�`�[W_:rgb��g[J]Hrgbc_�[D_��g]H`fegklnp]Hbc_�mDsy[�`cnp]^�Jb�k�v^b�]H`cb�_|b�°>[	½ji
b�]Aog]Hb��gox½y] O�[	½y]Hbar=xØ½jigqb�k|[DiÌ½jnp]H_�i0[J]Hrl½j_��goHb\sjnpkl_|��oHb�sjbc_��g[J]Hrgbc_¨_|np]^iP_u��]H`cegk�np]x½j_gqbcbc_�m
sy[.�x½ui�bc_|_|b\rgb�`cnH]J�Jb�klvJb�]H`cb\[JoHvpw.b�]^i|b�rgb\wa[^]x½ª�b�k�b|½y]J�^b�k�_|b�w.b�]^i�hgk�nph�npk�iÌ½jnp]g]Hbcsjsjba[Jo
hgn�½urg_�rgb�_u��]H`cegk�np]x½j_0[DiÂ½unH]S� N ]6]HnJi|b��goHb�sjnpk�_|�goHb¨s�[¬_��g]H`fegk�nH]x½u_�[DiÌ½jnp]6b�]Ji0klb�sjbc_Yrgb�oH®
�g[J]Hrgbc_�[^oHvpw.b�]^i|bJm7subc_thgn�½jrg_argb�i0k�[J]H_Ì½jiÌ½jnp]H_�]Hb�`cnp]^�Jb�k�v^b�]Jiahg[D_.i|npoHia[�°>[	½ji��^b�k�_
sjbc_��D[Dsjb�ogk�_¨i0eYqbcnpk ½u�goHbc_�`cb���ox½�h�b�oHi�_�x{bc®�hHst½j�goHb�k�hg[Jk�sjb�°>[	½ji��goHb�sjbc_\hgk�np�g[J�x½jst½jigqbc_¨rgb
i0k|[^]H_Ì½jiÌ½jnp]t_|np]^i�np�Hi|b�]HoHbc_�_|nHoH_�sUx�e��ghgn^i0e��bc_|b��goHb\sjbc_��g[J]Hrgbc_�_|nH]JiÜ½y]Hr�qb�hgb�]HrF[J]^i|bc_��
��]^��]SmFsy[�hgk�nH`SqbcrFogklb\rgb�kHqbcbc_|iÌ½ywa[WiÌ½jnp]�rgbc_�hg[Jk|[Jw��bci0k�bc_¨hgb�k|w.bci�[JoH_|_Â½�r=x{bc_�iÌ½yw.b�k

sjbc_\hgn�½jrg_�rgb._��g]H`fegklnp]x½j_0[DiÌ½jnp]�gox½²]SxØ½y]^i|b�k��x½jb�]g]Hb�]Ji.hg[D_�rF[^]H_�sy[�hgeg[D_|b.r=xØ½y]x½jiÌ½y[Dst½j_0[�}
iÌ½jnp]S�7¦=[t�FvpogklbaºF�cZ�½jsjsyoH_|i0k�btsy[�`cnp]^�Jb�k�vJb�]H`cb6rFo hg[Jk�[Jw��bci�k�b � Y @ 
.[��Jbc`.sUx�[DsjvJnpk«½ji0egw�b�:¢ v:qb�]Yqb�k|[Dst½j_gqb\[Jhgkc�bc_¸½y]x½jiÌ½y[Dst½u_�[DiÌ½jnp]�rgbc_�w.nHr��bcsjbc_\hg[Jk¨� ¶ ¢¯�=¦Sbthgn�½jrg_\rgb._��g]H`cegk�nD}
]x½j_0[DiÌ½jnp] bc_|i��x½jb�]¯bc_�iÌ½yw qbAh�npogk.rgbc_a�D[Dsjb�ogk�_a°>[	½y�Hsjbc_�rgb�`cb�rgb�k|]x½jb�kc���Y])klbc��[J]H`ceHbJm
hgnHogkYrgbc_��D[Dsjb�ogk�_�qbcsjbc�Yqbcbc_�mDnH]�]Hb�k�bci0k�nHoH�Jb�hg[D_�sy[��D[Dsjb�ogk�r=x{npk«½jv�½y]HbJ�g´©npoH_�k|[Jhghgbcsjnp]H_
�goHbA`cbcsy[ ]Hb�_Â½uvH]x½��Fb£hg[D_6��oHbsubdhg[Jk|[Jw��bci0k�b6bc_|i�wa[Ds©bc_|iÌ½yw�qb�hgox½j_|�goHb¥`cb_|np]^i.subc_
rl½~±�qb�k�b�]H`cbc_.r=x�qb�]Hb�k�v�½jbc_.��ox½�_|np]^i�½ywahgnHk�i0[J]^i|bc_ahHsyoHiJ nJi.��oHbtsjbc_.��[Dsjb�ogk�_�[^�H_|nJsyoHbc_argb
`cbc_£qb�]Hb�k�v�½jbc_��=´©nJi|np]H_�b�]^��] ��oHb � � ¹t`cnpk|k�bc_�hgnp]Hr��[�og] `�[D_�n��odsjbc_\rgb�oH®£�g[J]Hrgbc_
_|np]^i���og[W_Ì½yw.b�]Ji¨i|nJi�[Dsjb�w.b�]Ji�_��g]H`cegk�np]Hbc_��

8:9 �:9�& �.M�GJI>O!V4GJI>Q X +YI��JCFEHGJC +�CFM �YV��JVSO).C�G��JCFM
��]drgb�k|]x½jb�k�st½ub�oSm:]HnpoH_.hgkHqbc_�b�]Ji|nH]H_���oHbcsj�goHbc_�kHqbc_0oHsji0[Di�_�np�Hi|b�]HoH_\b�]£[JhghHst½j�gog[J]Ji

rl½yk�bc`ci|b�w.b�]^iasUx�[DsjvJnHk«½ji0egw.bA�:¢ v:qb�]Yqb�k|[Ws ½j_gqb._0[J]H_¶½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]S� ¶ bc_akHqbc_0oHsji0[Di|_._|nH]Ji
rgnp]g]�qbc_�rF[J]H_7sjbP�goHi:rgb�w�½jb�oH®\`cnpwahgklb�]HrFk�bY`cbci:[DsjvJnpk«½ji0egw�bJ����]�b�±=bci�mc_0ogk sjbc_:_Ì½yw.oHs�[�}
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iÌ½jnp]H_�hgkHqbc`�qbcrgb�]^i|bc_�mJsjbc_�hgklnp`SqbcrFogk�bc_�r=xØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]�rgnp]g]Hb�]^i�og]Hb�_|n^s�oHiÂ½unH]���3 � � ;	� =�

rgb\sy[._�nJsyoHiÌ½jnp]�i0e�qbcnpk«½j�goHbJmg`cb���ox½:]Hb\hgb�k�w.bci�hg[W_���k�[	½yw.b�]Ji©r=x§qbci0oHrl½jb�k�sjb�`cnpwahgnHk�i|b�}
w.b�]^i�rgb�sUx�[DsjvJnpk ½ui�egw.b\r=x{bc_�iÌ½ywa[DiÌ½jnp]trgbc_�hg[Jk|[Jw��bci0k�bc_�bci�]HnJi0[^waw.b�]^iPsy[.�gog[Dst½jigqb�rgbc_
bc_|iÌ½ywa[Wi|b�ogk�_�np�Hi�b�]poH_��
Z\[^]H_:i|npoHi|bc_:sjbc_Y_Â½�w.oHsy[DiÌ½jnp]H_�b�±=bc`ci0oYqbcbc_�mJ]HnHoH_P[��Jnp]H_7np�H_|b�k���qb�sy[�`cnH]J�Jb�klvJb�]H`cb�rgb

sUx�[DsjvJnpk ½ui�egw.b�hgnHogk�i|npoH_�sjbc_ahg[Jk|[^w
�bci0klbc_�mgsy[�`cnp]^�Jb�k�v^b�]H`cb qbci0[^]Ji¨`cb�hgb�]HrF[J]^i\sjnp]HvHoHb
rF[J]H_¨sjb�`�[W_�rgb�s�[6`ceg[D ¡y]Hb�b�klvJnprl½j�goHbJ�=¦Sbc_�kpqbc_0oHsji0[Wi|_�hgnHogk�sjb.`�[D_�rgb.rgnp]g]�qbcbc_�°>[D`z½jsjb�}
w.b�]^i�_gqb�hg[Jk|[J�Hsjbc_¨_|np]^i�rgnp]g]�qbc_��Fvpogk�b\º4� À �F¦:x³bc_|iÌ½ywa[DiÌ½jnp]�rgbc_�hg[^k|[Jw��bci0k�bc_�r=x�[Di|i�[D`feHb
[JoH®drgnp]g]�qbcbc_�hg[Jk¬sªx~[DsjvJnpk«½ji0egw.b��:¢ rgnH]g]Hbai|npo�$�npogk�_�rgbc_\��[Wsub�ogkl_�hgk�nH`feHbc_�rgbc_��D[�}
sjb�ogk�_\i�eYqbcnpk«½j�goHbc_�m4`cb��gox½Y]Sx{bc_|i�hg[D_�sjba`�[D_�hgnHogk�sjbc_\hgk�np�g[J�x½jst½jigqbc_�rgb.i0k|[J]H_Ì½jiÌ½jnp]�gox½
_|np]^i�wa[Ws=bc_|iÌ½yw�qbcbc_��g´�npoH_�]Sx�[��Jnp]H_�wa[Ws�eHb�ogklb�oH_|b�w.b�]^i\hg[D_�r=x³bc®�hHst½j`�[DiÌ½jnp]¯�[.sy[twa[Jo^}
��[�½u_�babc_|iÌ½ywa[DiÂ½unH]drgbc_�h�n�½jrg_\rgbai0k�[J]H_Ì½jiÌ½jnp]S����]b�±�bci�mSnp]dhgb�oHi\_�oghghgnJ_|b�k¬��oHb6`cbci|i|b
wa[JoH�D[	½j_|b\bc_�iÌ½ywa[DiÌ½jnp]�bc_|i�rFoHb��[asUx�[^hghgk�nD®�½ywa[DiÂ½unH]�rgbc_¨bc_0hYqb�k|[^]H`cbc_��[ahg[Jk�iÂ½�k©rgb\ºtiÌ½~}
k|[Dv^bc_Y[Ds0qb�[Di|n�½�klbc_²hg[Jk7bc®Hb�wahHsjb�r=x�[^hghgk�b�]JiÂ½u_�_0[DvJb\¸ � � ºp¼7wa[	½j_�mDsjnpkl_|��oSx³np].[JoHvpw.b�]^i|b
sjb�]Hnpw.�gk�b.rgb.iÌ½yk|[DvJbc_\[Ws0qb�[Di|n�½yk�bc_�kHqb�[Dst½u_gqbc_ $loH_|�goSx �[ � � »2X�[���]Argbtw�½jb�oH®¥bc_�iÌ½yw.b�k
sjbc_Ybc_0h�qb�k|[J]H`cbc_�m�sUx{bc_|iÌ½ywa[WiÌ½jnp].rgbc_Phgklnp�g[J�x½jst½uigqbc_Yrgb�i0k�[J]H_Ì½jiÌ½jnp]a]Hb�_�x�[^w qbcst½jnpk�b�hg[D_�� 
¨]Hb
bc®ghHs ½j`�[DiÂ½unH]ahgnJ_�_Ì½y�Hsub�kHqbc_Ì½jrgbYrF[J]H_:sy[�wa[JoH�D[	½j_|b�w.nHrPqbcst½j_0[DiÌ½jnp]�rgbc_:r�qb�h�b�]HrF[J]H`cbc_:b�]^i0k�b
sjbc_�h�n�½jrg_\rgba_��g]H`cegk�np]x½j_0[DiÌ½jnp]S�7�Y]b�±=bci�mSrgbc_\kHqbc_0oHsji0[Di|_��[�h�b�o£hgkc�bc_¨_Ì½yw�½jsy[	½yk�bc_a_|nH]Ji
np�Hi|b�]HoH_\[��Jbc`\sjbaw.nHr��bcsjbB3�5�b�]`cnp]H_Ì½jrPqb�k|[^]Ji¨sjbc_\hgn�½jrg_�rgb.i0k|[J]H_Â½uiÂ½unH]A`cnHwaw.b�½y]HrPqb�}
hgb�]HrF[^]Ji���
x½�sjbc_�hgklnp�g[J�x½jst½uigqbc_�rgb�i0k�[J]H_Ì½jiÌ½jnp]t_|np]^iPw6[DsSbc_|iÌ½yw�qbcbc_�mJnp]�]HnJi�b�`cb�h�b�]HrF[J]Ji
hgnHogk�sjb�w.nHr��bcsjb 3�5¬��oHb�sunHk�_|�goHb�sªx³np]�`cnp]H_Â½ur=�b�k�b�sjbc_�h�n�½jrg_�rgb�i0k|[J]H_Â½uiÂ½unH]t_|npk�i0[^]Ji�rFo
w b�w.b£qbci0[Di�`cnpw6w.b.rPqb�hgb�]HrF[^]Ji|_�mFsy[trl½~±�qb�k�b�]H`cb.b�]^i0k�b � 
�@ Y bci � 
�@ 
�bc_|i\hHsyoH_�vpk�[J]HrgbJ��7npogk�sub\w�npr=�bcsub 3�7^mJrFo�° [	½ji�rgb¨s�[¬°Unpk|w.b©i0kc�bc_Yhg[^k�iÌ½j`�oHst½ª�b�k�b�rgb¨s�[.wa[Wi0k«½j`cb�rgb�p[D`cnH�x½ªm
sjbc_�hgn�½urg_.rgb�i0k�[J]H_Ì½jiÌ½jnp]H_._|np]^i\i|nHo�$§npogkl_\`cnp]H_Ì½jr�qb�kpqbc_�`cnpwaw.b¶½y]Hr�qb�hgb�]HrF[J]^i|_��Y��]^��]Sm
sjnpk�_|�goSx{np]�[Jhghgk�nD®�½yw.btsjbc_.bc_0hYqb�k|[^]H`cbc_�hg[Jk�og]Hb�_|b�oHsjb�kHqb�[Ws ½j_0[WiÌ½jnp])¸ � � »�¼½mS`cb��gox½
`cnpk|klbc_0hgnp]Hr!�[Aog]�[DsjvJnpk«½ji0egw.btrgbtvpk|[Drl½jb�]^i\_|i|nH`ceg[D_|iÌ½j�goHbJm�]HnpoH_.[��^np]H_\np�H_�b�k��Yqb._0ogk
sjbc_�rgb�oH®�w�npr=�bcsubc_/3�5©bciR3�7��goHb�sjbc_�hg[Jk|[Jw��bci0k�bc_7`cnp]^�Jb�k�vJb�]^i:�Jb�k�_:sjbc_�w b�w.bc_:��[Dsjb�ogk�_
�goHb�hgnpogk � � ºFmSsy[�`cnp]^�Jb�k�vJb�]H`cb�qbci0[J]^i�hHsyoH_\sjnp]HvHoHb
h�npogk¨sjb
w.nHr=�bcsjb.b�k�vJnHrl½j��oHbJ�
¦=[trl½~±�qb�k�b�]H`cbakHqbc_Ì½jrgb.rF[J]H_�sjb.° [�½ui��goSx�[Jhgkc�bc_¨`cnp]J�^b�k�vJb�]H`cbJmSsjbc_\hg[Jk|[Jw��bci0k�bc_©nJ_|`z½jsjsub�]^i
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[JoHi|nHogkYrgbc_ �|��k�[	½jbc_�
.��[Dsjb�ogk�_¨rF[J]H_�og]�½y]^i|b�k���[WsusjbahHsyoH_�vpk|[^]Hr�sunHk�_|�goSx�og]t_|b�oHs�qbc`ceg[J]^}
iÌ½jsjsjnp]¯bc_|iaoHiÌ½jst½j_gqbdhgnpogk.[Jhghgkln�®x½yw.b�k.sjbc_abc_0h�qb�k|[J]H`cbc_��:¦Sbc_6`cnpogk|�gbc_6rgb�`cnp]J�^b�k�vJb�]H`cb
hgnHogk:sjb�w�npr=�bcsub�3�5�[��Jbc` � � »©bciYb�].`cnp]H_Â½ur�qb�k|[J]^iYsjbc_Ph�n�½jrg_�rgb�i0k�[J]H_Ì½jiÌ½jnp]H_Y`cnHwaw.b
½y]HrPqb�h�b�]HrF[J]Ji¨_|np]^i�rgnp]g]�qbcbc_�b�]�[J]g]Hbc®HbJmg�FvHogk�bc_ ¶ �{º.bci ¶ � ¿ �
Z\[^]H_�sjbdw.npr=�bcsjbAw�oHsjiÌ½~}§�g[J]HrgbJm�sjbc_
w b�w.bc_.rl½VU�`�oHsjigqbc_6_|bAk�bci0k�nHoH�Jb�]Ji.bciasUx{bc_�iÌ½~}

wa[DiÂ½unH]�rgbc_�hgn�½jrg_trgb�i0k|[J]H_Â½uiÂ½unH]¯]Sx{bc_|i�hg[D_a��np]g]Hb¥[Dsjnpkl_a��oHb�sjbc_�hg[Jk|[Jw��bci0k�bc_�rgbc_
rgb�]H_Ì½jigqbc_P_�np]Ji�`cnpk|k�bc`ci�b�w.b�]Ji�bc_|iÂ½�w�qbc_Y�goHbcsj��oHb�_|n�½ji�sy[\�D[Dsjb�ogk�rgb¨s�[�_���]H`cegk�np]x½j_0[WiÌ½jnp]S�
�Us7bc_|i¸½y]Jigqb�k�bc_|_0[^]Ji�rgba]HnJi�b�k�sy[6rl½�±�qb�k�b�]H`cb\b�]^i0k�b.sjbc_�kHqbc_0oHsji0[Di�_�np�Hi|b�]HoH_\hgnpogk©sy[�hgk�b�}
w�½U�b�klbYbci:sy[¨rgb�oH®�½U�b�w.b��g[J]Hrgb�rF[J]H_:sUx{bc_|iÂ½�w6[DiÌ½jnp]S�J�Y]¬b�±=bci�m�rF[^]H_:s�[¨rgb�oH®x½ª�b�w.b¨�g[J]HrgbJm
sjbc_�hgk�np�g[J�x½jst½ji�qbc_�rgb�i0k�[J]H_Ì½jiÌ½jnp]6bc_|iÌ½yw�qbcbc_�_|np]^iYhHsyoH_ ��==<; P� �M==�=�� 
��goHb�rF[J]H_�sy[\hgk�b�w ½ª�b�k�b
�g[J]HrgbJm:`cb��gox½�`cnpk|k�bc_�hgnp]Hr+�[sy[£kHqb�[Dst½uigqbJ��� s�_|b�w.�Hsub�k�[	½jiargnp]H`��goHb�subc_¯qbc`�[Jk�i�_\b�]^i0k�b
hgk�np�g[^�x½ust½jigqb�rgb���npoH`csy[DvJb�rF[J]H_.og] w�npr=�bcsub6vp[JoH`ceHb�}>rFk�n�½ji|ba_|n�½ub�]^iak�bc_0h�bc`ci�qbc_�i0[J]Hrl½j_
�goHb\sUx{npk�rFklb\rgb.vpk|[J]Hrgb�ogk©rgb\`cbc_\hgklnp�g[J�x½jst½uigqbc_�]Sx{bc_|i�hg[D_�bc_�iÌ½yw qb�`cnpk�k�bc`ci|b�w.b�]^i��S�Y]^}
��]Smg`cnpw6w.b�rF[J]H_¨sub�`�[D_�n=�otsUx���¢ qbci0[	½ji�[JhghHst½j��o�qba[Jhgkc�bc_ ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]drgbc_¨w.npr=�bcsjbc_�m
sjbc_�h�n�½jrg_�rgb\i0k�[J]H_Ì½jiÌ½jnp]�_�np]Ji�`cnpk�k�bc`ci|b�w.b�]^i�bc_�iÌ½yw qbc_�sjnpk�_|�goHb.sy[.��[Dsjb�ogk¨rFohgn�½jrg_�rgb
_��g]H`fegklnp]x½j_0[DiÌ½jnp]]Sx{bc_|i�hg[D_©i0k�nph¯qbcsjbc�YqbcbJmg`cnpw6w.b�sjb�w.np]^i0k�b¨sy[.�FvHogk�b�ºF� � �
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¦�bc_�_Ì½yw.oHsy[DiÌ½jnp]H_:hgkHqbc_�b�]Jigqbcbc_SrF[J]H_�`cb�`feg[^hx½ui�k�bYnp]^i�h�b�k|w�½j_�rgb���[Dst½jrgb�k:bci rgbPw�½jb�oH®
`cnp]g]g[D ¡ji0klb�sjbc_a[DsjvJnpk«½ji0egw�bc_�hgkHqbc_|b�]Jigqbc_¨rgb
wa[^]x½ª�b�k�bai0e�qbcnpk«½j�goHb�[Jod`ceg[Jhx½ji0k�b ����´©npoH_
[��Jnp]H_�[	½y]H_Ì½\hgo�w.bci|i0klbAb�]�qbc��½jrgb�]H`cbdsjbc_¥�gnH]g]Hbc_¥hgb�k§°ªnpk�wa[J]H`cbc_�rgbc_A[DsjvJnpk ½ui�egw.bc_
r=xØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]�rgbc_Phg[Jk|[^w
�bci0klbc_�bci�hHs�oH_�hg[JkliÌ½j`�oHs ½U�b�k�b�w.b�]^iPrgb©sªx~[DsjvJnpk«½ji0egw.b��g[D_gqb�_0ogk
sjbak�bc`�ox½ji�_Ì½yw�oHs�qbJ��¦:x ½�]x½jiÌ½y[Dst½j_0[DiÂ½unH]!�[asUx�[	½jrgb.rgb.sUx�[DsjvJnpk«½ji0egw�b�� ¶ ¢ rgnp]g]Hb.`cb�h�b�]HrF[J]Ji
rgb�w.bz½jsusjb�ogk�bc_tbc_|iÌ½ywa[WiÌ½jnp]H_.sunHk�_|�goHb�sjbc_.rgnp]g]�qbcbc_._|nH]Ji.hgb�o�_�qb�hg[Jk�[J�Hsjbc_\bciahgkHqbc_�b�]Ji|b
sUx�[���[J]^i0[Dv^bPr=xL bci0k�b�hHsyoH_�k|[Jhx½jrgb¨bciYrgb�]Hb¨rPqb�h�b�]HrFk�b�r=x�[JoH`�og]H_�hg[Jk�[Jw��bci�k�bc_�mg�[¨sªx ½�]^�Jb�k�_�b
rFoak�bc`�ox½ji�_Ì½yw�oHs�qbP�gox½gr�qb�h�b�]Hrargb�sy[¨i|b�wah�qb�k|[Di0ogklbr½y]x½jiÌ½y[Dsjb�bci:rgbPsy[¬sun�½grgb�rgbc_|`cb�]^i|b�rgb
sy[¨i|b�wah�qb�k|[Di0ogk�bJ�½¢ [WsuvHkpqb�rgbc_:s ½yw�½ji|bc_aqbc�x½jrgb�]Ji|bc_�mDb�]�hg[^k�iÌ½j`�oHst½ub�k�`cnp]H`cb�k�]g[J]Ji:sUx{bc_�iÌ½ywa[�}
iÌ½jnp]trgbc_�hgn�½jrg_�rgb�i0k|[J]H_Â½uiÂ½unH]SmgsUx�[DsjvJnpk«½ji0egw�b\�:¢«v:qb�]�qb�k|[Dst½j_gqb©_�x{bc_|i�[��Yqb�kHqb¨hgb�k<°Unpk|wa[^]Ji
bci�_|ba`cnHwahgnpkli|b.rgb�w6[J]x½ª�b�k�b�°>[��^npk|[J�Hsjbahg[Jk�k|[Jhgh�npk�i\[JoH®d[DsjvJnpk«½ji0egw�bc_�rgbavpk|[Drl½jb�]^i
_|i|nH`ceg[D_|iÌ½j�goHbJ���Us�k�bc_|i|b£]�qb�[^]gw.n�½y]H_
]�qbc`cbc_|_0[	½yk�bdrgbdsUx�oHiÌ½jst½j_|b�kb�])`cnHwahHs0qb�w.b�]^i�r=x�og]
rgbc_\[DsjvJnpk ½ui�egw.bc_�r=x ½�]x½jiÌ½y[Dst½j_0[DiÂ½unH] hgk�nHhgnJ_gqbJ�F�Y]^��]SmSsjbahgk�np�HsU�b�w.b.rgb\sy[�w.bc_0ogk�b.rgb.sy[
`cnp]^�Jb�k�vJb�]H`cb¨rgb¨`cbc_�[Wsuv^npk«½ji0egw.bc_�]Sx�[.hg[D_aqbci�qb�[J��npk�r�qb©rF[J]H_Y`cbci|i�b�hg[JkliÌ½jbJ�p´©npoH_�]HnpoH_
`cnp]^i|b�]^i|b�k�np]H_.hg[Jk�sy[_0ox½ji|btrgba�F®Hb�k�sub�]Hnpw.�gk�btr=xØ½jigqb�k�[DiÌ½jnp]H_\wa[	½j_aog]�`�k«½ji½�b�k�bt�g[D_gqb
_0ogk�sy[6��[Jk ½�[WiÌ½jnp]trgbc_�hg[^k|[Jw��bci0k�bc_Ybc_�i
qbcvp[Wsub�w�b�]Ji�b�]^�x½u_�[DvJb�[J�Hsjb\bci¨k�bc_|i|b��[�qbci0oHrl½jb�kc�
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]g[	½j_|_0[^]H`cb\rgb\w.nJi�_ ½j_|n^s0qbc_��F´©npoH_R��hgkHqbc_�b�]Ji|nH]H_Psjbc_�bc®gh�qb�k ½ub�]H`cbc_¨b�±=bc`ci0o�qbcbc_�_0ogk�rgb\sy[
hg[Jk�n^sub�igqbcs0qb�hgeHnp]x½j�goHb\bci�`cnHwaw.b�]^i|np]H_�sjbc_�kHqbc_0oHsji0[Di|_�np�Hi�b�]poH_��
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� npoHi|bc_�sjbc_�bc®ghYqb�k«½jb�]H`cbc_�hgkHqbc_�b�]Jigqbcbc_YrF[J]H_�`cb�`ceg[Jhx½ji0k�b\h�npk�i|b�]^i�_0ogk�sy[ak�bc`cnp]g]g[�½u_l}
_0[J]H`cb�w.np]HnD}>sjnH`�oHi|b�ogk�rgb£w.nJi�_�½u_�nJs0qbc_�bci�np]^i�qbcigqb�b�±=bc`ci0oYqbcbc_�_0ogk�og]RhgbciÌ½jiA_�npoH_�}
b�]H_|b�w.�Hsjb\rgb�s�[6�g[D_|b�rgb�rgnp]g]�qbcbc_��7nJs ���Y[^k���¹Dº��§�g�7nJs � �Y[Jk�bc_|i�og]Hb.�g[D_|b�rgb�rgnp]g]�qbcbc_
igqbcs0qb�hgeHnp]x½j��oHb¨b�]gk�bcv�½j_|i�kpqbcba�[�sUx�� Z\�U¾��¯rF[J]H_�sjb\�goHi�rgb�i0k�[��D[	½jsjsub�k�_0ogk�s�[.w.nHr�qbcst½j_0[DiÂ½unH]
rgbc_¨��[Jk«½y[J�x½jst½jigqbc_|½y]^i|b�k�bci¸½y]Ji0k�[.sjnp`�oHi|b�ogk½����]Ahg[Jk�iÂ½u`�oHst½jb�kcm=[���]tr=x�qbci0oHrl½jb�k©s�[6��[^k«½y[J�x½~}
st½ji�qb�½y]Ji�k|[�}>sjnp`�oHi�b�ogkcmS`feg[W��oHb�sunH`�oHi|b�ogk�[�kHqb�[Dst½j_�qb\hHsyoH_Ì½jb�ogk�_a[Jhgh�bcsu_�igqbcs0qb�hgeHnp]x½j�goHbc_\[Jo
_|b�k��^b�ogkcm7b�])hgk�np]HnH]7µ`�[J]JiA�[`ceg[D��oHbd[Jhghgbcs¨hHs�oH_Â½ub�ogkl_
w.n^i|_�}>`cs0qbc_.`ceHn�½j_Ì½j_
hg[Jk�w�½�og]Hb
st½j_|i|btrgb¥» À w.nJi|_l}>`cs0qbc_��=�7npogk�kpqb�[Dst½j_|b�k¬subc_.bc®ghYqb�k«½jb�]H`cbc_�m:]HnpoH_a[��Jnp]H_�_gqbcsjbc`ciÌ½jnp]g]�qbtog]
sjnp`�oHi�b�ogk�w6[D_|`�oHst½y] [��p[J]^i�og]£]Hnpw.�gk�b.r=x�[Jhgh�bcsu_._0o�Ut_0[J]^i\[	½y]H_Ì½Y�goSx�og]Hbast½j_|i|btrgbA»2X
w.nJi�_²hg[Jk�w�½psjbc_¨» À �D¦=[¨st½u_�i|b�rgbc_Yw.nJi�_²oHiÌ½jst½j_gqbc_�bc_|i:rgnp]g]�qbcbPrF[^]H_:sub©i0[J�Hsjb�[Jo ¿ ��¹g�D�7npogk
`ceg[D��oHbtw.nJi�m=]HnpoH_�rl½j_0hgnJ_�np]H_.rgb¥»2X�X�kpqb�h�qbciÌ½jiÌ½jnp]H_�m4subc_ ¿ X�hgklb�w�½ª�b�k�bc_�m rF[J]H_\sUx{nHk�rFk�b
`cegk�np]HnJsjnJv�½j�goHbJm�qbci0[^]Ji�oHiÂ½ust½j_gqbcbc_¥hgnHogkasUx{bc_|iÂ½�w6[DiÌ½jnp]�rgbc_Ahg[Jk�[Jw��bci�k�bc_.rgbc_Aw.npr=�bcsjbc_�m
i0[J]Hrl½j_.�goHb�sjbc_ ¿ X�rgb�k|]x½ª�b�k�bc_._|b�kl�Jb�]Ji.[JoH®£i|bc_�i|_�� ¶ bc_\rgb�oH®�b�]H_|b�w.�Hsubc_�m²[^hghgk�b�]JiÂ½u_l}
_0[Dv^b�bci�i|bc_|i�m�np]Ji©`feg[D`�og]�qbcigqb�bc®Hi0k|[	½ji¨r=x�og]Hb\`z½y]H�gog[J]Ji�[	½y]Hb�rgb�_�bc_|_Ì½jnp]H_¨b�]gk�bcv�½j_|i0kHqbcbc_
_0ogk�og]Hb�h�qb�k«½jnprgb¨rgb ¿ w.n�½j_�m^b�]Ji0klb���qbc�gk«½jb�k7bci �pox½y]Sm�h�npogk�sjb�`cnpk�hgoH_Yr=x�[Jhghgklb�]JiÌ½j_|_�[DvJb
bci�b�]^i0k�b�¾¨n� oHi�bci N `ci�np�gk�b\hgnHogk�sjb\`cnHk|hgoH_�rgb\i�bc_|i��
¾�o�i|nJi�[DsUm=sjbc_�i�[JoH®£rgbAk�bc`cnp]g]g[�½u_�_0[J]H`cbA�goHbA]HnpoH_a[Dsjsjnp]H_�hgkpqbc_|b�]^i|b�k�_|np]^i.rgnp]H`

`�[Dsj`�oHs0qbc_�_0ogk:og].b�]H_|b�w.�Hsjb�rgb ¿ X�X¨i|bc_�i|_��D¦=[¨sjbc`ci0ogk�b�bci:sUxØ½y]^i|b�k|hgkHqbci0[DiÌ½jnp]�rgbc_YkHqbc_0oHsji0[Di|_
]HbPh�npoH��[^]Ji� bci0k�b ° [�½ui�_=_0[J]H_=sy[©rPqb���]x½jiÌ½jnp]¬r=x�og]¸½y]Ji|b�kl��[Dsjsjb�rgbY`cnp]^��[J]H`cbJm�]HnpoH_�rgnH]g]Hnp]H_
i0[J�Hsjb�[Jo ¿ �y»asjbc_¶½y]^i|b�k���[Wsusjbc_trgb�`cnH]^��[J]H`cb �[ �J¿�� bciA�[ � ��� [D_�_|np`z½�qbc_��[rl½~±�qb�k�b�]^i|bc_
��[Wsub�ogkl_PrFo�i0[JoH®.rgb�k�bc`cnp]g]g[�½u_�_0[J]H`cbJ� ¶ bc_r½y]^i|b�k��D[Dsjsubc_©np]Ji.qbcigqb�`�[Dsj`�oHs0qbc_�b�]._0oghgh�nJ_0[J]^i
�goHbAsjbAi0[^oH®¯rgb¥k�bc`cnp]g]g[�½u_�_0[J]H`cbA_�ox½ui�og]Hbdsjn�½�rgb ��b�k|]HnHoHsust½ � �^¿ ���:¾���] rgb¥]Hbdhg[D_
_0ogk�`ceg[Jk�v^b�k=sjbc_:i0[J�Hsjb�[JoH®�rgb�kpqbc_0oHsji0[Wi|_�mc]HnpoH_Y]Hb�k|[Jhgh�bcsusjb�k�nH]H_Phg[D_7_��H_|igqb�w6[DiÌ½j��oHb�w�b�]Ji
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`csy[D_|_Ì½j�goHbc_�m�]HnpoH_�oHiÌ½jst½j_|b�k�np]H_Aog] _��p_�i½�b�w.b6rgb¥kHqb�°�qb�k�b�]H`cb
�g[W_�qbt_0ogk.sy[£w.nHr�qbcst½j_0[DiÂ½unH]
hg[Jk�`ceg[D ¡y]Hbc_�rgb\¢£[Jk ¤ nD�a`�[D`ceYqbcbc_��gZ\[^]H_�`cb._��p_�i½�b�w.b�]HnJigqb  �¢d¢�������m »�¹.`cnHb�U�`z½jb�]Ji|_
`cb�hH_|i0k�[JoH®�m `�[Dsj`�oHs0qbc_¥�[hg[Jk�iÌ½yk�rgb�sy[_|npkliÌ½jb�r=x�og]��g[J]H`trgb
¹WºA�Fsji0klbc_�kHqbcvpoHst½ª�b�k�b�w�b�]Ji
kHqb�hg[Jk�iÌ½j_�b�]Ji�k�b X.bci�º X�X�X  OJm4_|np]^i�oHiÌ½js ½j_gqbc_�h�npogk¨k�b�hgkHqbc_�b�]Ji|b�k�og]Hb�i0k|[Jw.b¨rgb�¹�Xaw._��
rgb�_Ì½jvp]g[Wsª� ¶ eg[D�goHb�w.nJi:bc_�iYw.npr�qbcst½u_gqb�hg[Jk:og]  �¢d¢�rgnp]Ji:sjb�]Hnpw.�gk�b�r=x�qbci�[Di|_�mcrgnH]g]Yqb
rF[J]H_�sub6i0[J�Hsjb�[Jo ¿ �~¹gmFbc_�i�°Unp]H`ciÌ½jnp]rFo£]Hnpw.�gk�bargbthgeHnp]��b�w.bc_�`cnHwahgnJ_�[J]Ji�_�subtw.nJi��
�:[Jk©sy[�_0ox½ji|bJm=]HnpoH_.oHiÌ½jst½u_�b�k�np]H_.i|npo�$�npogk�_¨sjb�w b�w�b�]Hnpw.�gk�b.r=x�qbci0[Di|_�hg[Jk��g[J]Hrgba�goHb
hgnHogk�sjb�_��p_�i½�b�w.b©rgb\kpqb�°�qb�k�b�]H`cbJ�J��i0[J]^i�rgnp]g]Yqb¨sy[\_Â½�w6hHs ½j`z½jigqb\rgb�sy[.iJ [D`ceHb¨bciPsjb\h�b�o�rgb
rgnp]g]�qbcbc_�r=x�[^hghgk�b�]JiÂ½u_�_0[DvJbJm�rgbc_:rgb�]H_Ì½jigqbc_Yw�np]HnD}>vp[JoH_�_Ì½jb�]g]Hbc_��[�wa[Wi0k«½j`cbYrgb�`cnD��[Jk ½�[^]H`cb
rl½y[DvJnp]g[Wsub�_|np]^i�[D_|_|nH`z½0qbcbc_�[JoH®�qbci0[Di|_�hgnpogk©w.npr�qbcst½u_�b�k�sUx�[Di�i0[D`ceHb\[JoH®�rgnH]g]Yqbcbc_��
¦�barPqbc`cnHrF[DvJb.bc_|i�vpox½jrPqbahg[Jk�sUx�oHiÂ½ust½j_0[DiÂ½unH]£r=x�og]�kpqbc_|b�[^oA_u��]^i0[D®x½j��oHbarF[^]H_\sjbc��oHbcs

sjbc_�»2X�w.nJi|_��[�klbc`cnp]g]g[D ¡ji0k�ba_�np]Ji�b�]£hg[Jk|[WsusU�bcsub6bci�hHsyoH_Ì½jb�ogk�_�[DsjvJnHk«½ji0egw.bc_�r=x�[Jhghgklb�]^}
iÌ½j_|_0[WvJb�np]^i qbcigqb�i�bc_|igqbc_��²¦�x�[Jhghgk�b�]^iÌ½j_|_0[Dv^bAhg[Jk�¸½ui�b�k|�x½�bcitsUx�[JhghHst½j`�[DiÌ½jnp]%rl½yk�bc`ci|bdrgb
sUx�[DsjvJnpk ½ui�egw.b£rgb ��[Jogw�}���bcsu`ceRrgnp]g]Hb og]Ri0[JoH®)rgb�k�bc`cnp]g]g[	½j_|_0[^]H`cb rgb � � � ��� bci
sUx�oHiÌ½jst½j_0[DiÌ½jnp]�rgb�sy[akHqbcbc_|iÌ½ywa[DiÂ½unH]ahg[Jk ��[Jogw�}��£bcsj`ce�[Jhgkc�bc_�og]Hb|½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]Ahg[Jk��¸½~}
i|b�k|�x½=h�b�k|w.bci�rgb�`cnHk|k«½jvJb�k�sy[\_�b�oHsub�b�k|k�b�ogk�hgnHogkYnH�Hi|b�]x½ykPog]ti�[JoH®argb�k�bc`cnp]g]g[	½j_|_0[^]H`cb
rgb�»�X�X � �
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¾�o.�goargbc_�kHqbc_0oHsji0[Di|_:rFo6_��H_|i��b�w.b�rgb�kpqb�°�qb�k�b�]H`cbJm�½jsSbc_|i�qbc�x½urgb�]^iY�goHb¨sªx³np� $�bc`ciÌ½~°�rgbc_
bc®ghYqb�k«½jb�]H`cbc_�hgkHqbc_|b�]^i�qbcbc_\]Sx{bc_�i�hg[W_�r=x~[Jw�qbcst½jnpk�b�k¬`cb�rgb�k�]x½ub�k½�Y´�nHoH_�]HnHoH_�hgklnphgnJ_�np]H_
b�]�° [�½ui¨r=x�qbci0oHrl½jb�k¨s�[�w�npr�qbcs ½j_0[WiÌ½jnp]rgb�sy[�hg[JklnJsjb�hg[^k�`ceg[JwahH_�rgb.¢£[Jk ¤ nD�t_0ogk©`cbci|i|b
[JhghHst½j`�[DiÌ½jnp]d_Â½�w6hHsubt[���]�rgbaw�½jb�oH®d`cnpwahgk�b�]HrFklb\sjbc_\rl½~±�qb�k�b�]H`cbc_¨b�]^i0k�b\sjbc_  ©¢d¢ bci
sjbc_ � �:¢ �
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Z\[^]H_�og]Ahgk�b�w ½ub�k¨i�b�wahH_�mF]HnpoH_�]HnpoH_�hgk�nph�nJ_|np]H_�r=x~[JhghHst½u�goHb�k�sjb.w.npr=�bcsjb ���:¢}

���[3 ;�»©_0ogk�rgbc_�hg[^k|[Jw��bci0k�bc_P[W`cnpoH_|iÌ½j�goHbc_Prl½yk�bc`ci�b�w.b�]Ji ½u_�_0oH_�r=x�og]Hb�[J]g[Ds �H_|b\hg[Jk��g[J]H`
rgbt�Fsji0k�bc_����Y]�b�±=bci�mYk|[^hghgbcsjnp]H_a�goHbAsy[£w.n^iÌ½j��[DiÌ½jnp]¯hgk ½�]H`z½yhg[Dsjb h�npogk.sUx�qbci0oHrgb�r=x�og]
w.nHr��bcsjb\�x½~}>rl½yw.b�]H_Ì½jnp]Hbcs.qbci�[	½jiYrgb\hgnHoH�Jn�½yk�w.nHrPqbcst½j_|b�k�sy[ahg[JklnJsjb�rl½yk�bc`ci|b�w�b�]Ji¨rF[J]H_�sjb
hHsy[J]i|b�wahH_���° kHqbc��oHb�]H`cbJm4`cb\i4�ghgb.r=x�[J]g[Ws#�H_|ba]Hb�klb�hgnJ_0[^]Ji¨_0ogk�[JoH`�og]Hbae���h�nJi0eS�bc_�b\rgb
hgk�nHrFoH`ciÌ½jnp].rFo�_Ì½jvp]g[DsU�H�:[Jk�[�½usjsjb�ogk�_�m^sjb�w.nHr��bcsjb�hgk�nphgn^_�qbaqbci0[J]^i=`�[Jhg[^�Hsub©rgb�w�npr�qbcs ½j_|b�k
rgbc_�½�]^i|b�k|[W`ciÌ½jnp]H_�b�]^i0k�bsjbc_
�g[J]Hrgbc_�rgb�° kHqbc�goHb�]H`cbc_�m ½js�bc_�i
]�qbc`cbc_|_0[	½yk�brgbAsjbdi|bc_|i|b�k
b�])oHiÂ½ust½j_0[J]^iAog]Hb¥[^]g[Ds �p_|bd[D`cnpoH_|iÂ½u�goHbA�gox½�sy[	½j_|_|b£hHsy[D`cb¯�[£sy[�w.npr�qbcst½u_�[DiÌ½jnp]¯rgb`cbc_
½y]Ji�b�k|[D`ciÌ½jnp]H_���Z�b£hHsyoH_�m�sy[¯w.nHrPqbcst½j_0[DiÌ½jnp]Rhg[Jk  ©¢d¢ ]Hbdrgnp]g]Hb�hg[D_�r=x~[JoH_|_Ì½\��np]H_
kHqbc_0oHsji0[Di|_�b�]oHiÌ½jst½u_�[J]Ji�sy[t_|nHk�iÌ½jb\rFo�g[J]H`.rgb��Fsji0k�b.`cnpwaw�b�[J]g[Ds �H_|b�[W`cnpoH_|iÌ½j�goHb��goHb
sjb._��p_�i½�b�w.b�rgbakHqb�°�qb�k�b�]H`cb  ©¢¥¢������g��¦SnHk�_|�goHb\sjb._��p_�i½�b�w.b�rgbakHqb�°�qb�k�b�]H`cb�bc_|i�[JhghHst½j��o�qb
rl½yk�bc`ci|b�w.b�]^i
�[tsy[t_|nHk�iÌ½jb.rFo£�g[J]H`argba¹Dºt�Fsji0k�bc_�mSsub6i0[JoH®Argbak�bc`cnH]g]g[	½j_|_0[J]H`cbtbc_|i�rgb
[Dsjnpk�_ � ºF�cZ � ��´©nJi|nH]H_\�goHbasjbc_�`cnHk|kHqbcsy[DiÂ½unH]H_\b�]^i0k�basjbc_\`�[^]g[JoH®d°>kpqbc�goHb�]JiÂ½ubcsj_.]Hb�_|nH]Ji
hg[D_Aw.nHr�qbcst½j_gqbcbc_ArF[J]H_`cb£_��H_|i��b�w�bJmYsjbc_¥w6[Di0k«½j`cbc_Argb�`cn��D[Jk«½y[J]H`cb£rgbc_vp[JoH_|_Â½ub�]g]Hbc_
[D_|_�np`z½�qbcbc_Y[^oH® qbci0[Di|_�qbci�[J]Ji7i|npo�$�npogk�_:rl½y[Dv^np]g[Dsjbc_��p´©npoH_�hgnpoH�JnH]H_:rgnp]H`�bc_�hYqb�k�b�k7�goSx�og]
w.nHr��bcsjb£hHsyoH_A`cnpwahHsjbc®Hb hgb�k�w.bci|i|b£og]Hb£w.bz½jsjsub�ogklb)w.npr�qbcst½u_�[DiÌ½jnp]%b�]�oHiÌ½js ½j_0[^]Jidog]Hb
k�b�hgkHqbc_|b�]^i0[DiÌ½jnp].hg[Jk��g[J]H`�rgb��Fsui�k�b�rgb©s�[.hg[JklnJsjbJ��
HnpoHst½jvp]Hnp]H_��goHb�sjb�w.npr=�bcsjb�hgk�nph�nJ_gqb
]Hb�w.npr�qbcst½u_�b�hg[D_P]HnH]�hHsyoH_�sy[�`cnpk|kHqbcsy[DiÌ½jnp].b�]^i0k�b©subc_�np�H_|b�k��D[DiÌ½jnp]H_�rF[J]H_�subc_�rl½~±�qb�k�b�]^i|_
`�[J]g[JoH®�°>kHqbc�goHb�]^iÌ½jbcsu_�wa[	½j_Yhgk�b�]Hr�hHsyoHiJ nJi:b�].`cnpw6hHi|b�rgbc_Yr�qb�hgb�]HrF[J]H`cbc_�b�]Ji�k�b�`�[J]g[JoH®
[Jo�]x½j�Jb�[JotrFo�hgklnp`cbc_|_�oH_�`�[D`ceYqbJ�g´�nHoH_�bc_0h�qb�klnp]H_�_|b�oHsjb�w.b�]Ji©��oHb�sy[aw.nHr�qbcst½j_0[DiÂ½unH]�rgb
`cbc_¨rPqb�hgb�]HrF[^]H`cbc_\hgb�k|w.bci¨rgb.`cnpwah�b�]H_|b�k�b�]dhg[JkliÌ½jb\sUx�[J�H_|b�]H`cb.rgb.w.npr�qbcst½u_�[DiÌ½jnp]rgbc_
`cnpk|kHqbcsy[DiÌ½jnp]H_��
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¦�bc_PkHqbc_0oHsji0[Di|_YhgkHqbc_|b�]^i�qbc_:`cnpk�k�bc_0hgnH]Hrgb�]Ji�[JoH®.rl½�±�qb�k�b�]Ji�bc_Y_|i0k�[Digqbcv�½ubc_:rgb©rPqbc`cnHrF[DvJb
[JhghHst½j��o�qbcbc_�[^oH®
w.nHr=�bcsjbc_� ©¢d¢ ��� ��bciR �¢d¢)(�* �¬bci��[.og]Hb�w.nHr�qbcst½j_0[DiÂ½unH]�hg[Jk�`ceg[Jwah
rgb�¢£[Jk ¤ nD��rgb�sy[�_�npk�iÌ½jb�rFo\�g[J]H`�rgb��Fsji0k�bJ�D¦Sb�w.nHr��bcsjb ���:¢}����:3�;�»�bc_|i�r�qb���]x½p`cnHwaw.b
og]¯w.nHr��bcsjb �[d¹Dº��g[J]Hrgbc_�m:`ceg[D�goHbA�g[J]HrgbA`cnpk�k�bc_0hgnH]HrF[J]JiA�[£og] �Fsji0k�bJm:bciasUx�eHb�ogk ½u_l}
iÌ½j�goHb£r=x�[Jhghgk�b�]^iÌ½j_|_0[WvJbAr�qb���]x½ub��[�s�[�_�bc`ciÌ½jnp] �g� �g�{º�bc_|i�oHiÌ½jst½u_gqbcb h�npogktsUx{bc_|iÌ½ywa[DiÂ½unH]
rgbc_�hg[Jk�[Jw��bci�k�bc_�� �©[Jhghgbcsjnp]H_��goHbA`cbci|i�bAeHb�ogk«½j_|iÌ½j��oHb£oHiÌ½jst½j_|b£og]¯e��ghgb�k§}§hg[Jk|[Jw��bci0k�bJm
+ m�h�b�k|w.bci|i0[^]Ji.rgbt`cnp]Ji�kD nJsjb�k.sUxØ½ywahgnHk�i0[J]H`cb�rgbc_ahgn^i|b�]JiÂ½ubcsj_t�Jb�k�iÌ½j`�[JoH®�hg[Jk.k|[JhghgnHk�i[JoH®)h�nJi|b�]^iÌ½jbcsu_deHnpk«½POcnp]^i0[JoH®S�P¦�bAi0[J�Hsjb�[Jo ¿ � � hgkHqbc_|b�]^i|b�sjbc_Akpqbc_0oHsji0[Wi|_anp�Hi|b�]HoH_�b�]
°Unp]H`ciÌ½jnp]trgb + h�npogk�sjb�w�npr=�bcsub � �:¢A}����:3�;�»�bci�h�npogk�sjbc_�rgb�oH®Aw�npr=�bcsubc_R ©¢d¢ ��� �\bci
 ©¢¥¢,(�* �^mg`cb\rgb�k|]x½jb�k¨`cnpk�k�bc_0hgnH]HrF[J]Ji¨[Jo�w.nHr��bcsjb�rgb�kHqb�°�qb�k�b�]H`cb�[JhghHst½u�go�qb��[.sy[a_�npk�iÌ½jb
rFo¯�g[J]H`rgbt�Fsui�k�bJ�P¦ [£hgk�b�w�½U�b�klb�s ½jvp]HbrFo¯i0[^�Hsub�[^o!¸U� ¶ ¢ og]x½~°Unpk|w.b�¼cm�`cnpk|k�bc_0h�np]Hr
�[tog]Hba_|bcvpw.b�]^i0[DiÂ½unH]Ahg[Jk¨sUx�[DsjvJnHk«½ji0egw.ba� ¶ ¢ ½y]x½jiÌ½y[Dst½u_gqb�hg[Jk�og]Hb._|bcvHw.b�]Ji�[DiÌ½jnp]dog]x½~}
°Unpk|w.b�rF[^]H_Psjb�`�[Dsj`�oHsSrFo6`feg[Jw6ha`�[D`ce�qb � � ¸ ����¹��J¼c�J¦ [\rgb�oH®x½ª�b�w.b¨st½jvp]Hb�`cnpk|k�bc_�hgnp]Hr£�[
og]Hb¨_|bcvpw.b�]^i0[DiÌ½jnp]6� ¶ ¢ ½y]x½jiÌ½y[Dst½j_�qbcb\hg[Jk�og].r�qbc`cnHrF[DvJb©rgb���½ji|b�k��x½ ½y]Hr�qb�hgb�]HrF[J]^i�rF[J]H_
`ceg[D��oHbA�g[^]HrgbJ�Y�Y]^��]Sm�sy[drgb�k|]x½ª�b�k�b�st½jvp]HbrFo¯i0[J�Hsjb�[Jo�`cnHk|k�bc_0h�np]Hr+�[£og]HbA_�bcvpw.b�]^}
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i0[DiÂ½unH]��g[D_gqbcb�_�ogk�og][DsjvJnpk«½ji0egw.b�rgb�k�bc`�ox½ji�_Ì½yw.oHs0qbJ� �©[Jhghgbcsjnp]H_���oHb�s�[�°Unpk|w.oHsy[DiÌ½jnp]
_|npoH_7°Unpk|w�bYrgb�rl½j_|i0k«½y�goHiÌ½jnp].rgb�·Ó½��g�H_�r=x�og]Hb�`feg[W ¡�]Hb©rgbP¢£[Jk ¤ nD��h�b�k|w.bci:sUx�oHiÌ½jst½j_0[DiÌ½jnp]
rgbc_.i|bc`ceg]x½u�goHbc_.rgb�r�qbc`cnprF[WvJbar�qbc�^bcsunHhghYqbcbc_�h�npogk�sjbc_.`ceg[JwahH_\rgbt¢£[Jk ¤ nD�dhgnpogk¬subc_
rgb�oH®Aw.nHr��bcsjbc_� ©¢d¢ ��� � bci� ©¢¥¢ (�* � �
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¦ [�hgklb�w�½ª�b�k�b�`cnp]H`csyoH_Ì½jnp]¯�[�iÌ½yk�b�k�rgb�`cbc_�kHqbc_0oHsji0[Di|_�bc_|i��goHbJmgrF[J]H_�i|npoH_�sjbc_�`�[W_�mgsy[
w.nHrPqbcst½j_0[DiÌ½jnp]6hg[Jk- �¢d¢�rgnp]g]Hb�rgb�w�bz½usjsjb�ogk�_�kHqbc_0oHsji0[Di�_��goHb�sjbc_�`feg[Jw6hH_:rgb�¢£[Jk ¤ nD�Sm
w b�w.b.sunHk�_|�goSx{np]£oHiÌ½jst½j_|b�sy[�_|nHk�iÌ½jbarFo£�g[J]H`trgb.�Fsji0k�b6`cnpwaw.b�klb�hgkpqbc_|b�]^i0[DiÂ½unH]Argbtsy[
hg[Jk�n^subJ�:¦:x�qbc`�[Jk�i�rgb
h�b�k<°Unpk|wa[J]H`cbtb�]^i0k�btsubc_6rgb�oH® [Jhghgklnp`ceHbc_  �¢d¢ k�[JhghgbcsjsjbJm:_Ì½ ½js
bc_|i�]�qbc`cbc_|_0[	½yk�bJm���oHb�s�[tk�b�hgkHqbc_|b�]^i0[DiÌ½jnp]6`cb�hH_|i0k|[Wsub�rFo�_Ì½jvp]g[Ws=bc_|i�w�½jb�oH®d[DrF[JhHigqbcb�[JoH®
 ©¢¥¢ �[.wa[Di�k«½j`cbc_�rgb�`cnD��[^k«½y[J]H`cbc_�rl½y[Dv^np]g[Dsjbc_��goHb�sjb��g[J]H`�rgb¨�Fsji0k�bJ�S�:[Jk�`cnp]Ji�k�bJmH_Ì½
np]Ï½y]Ji0klnprFox½ji�rF[J]H_�sjb  ©¢d¢ og]Hb�w.nHr�qbcst½j_0[DiÂ½unH]abc®ghHst½u`z½ji|b�rgb�sy[�`cnpk|kHqbcsy[DiÌ½jnp].b�]^i0k�b©subc_
rl½~±�qb�k�b�]^i|bc_��g[J]Hrgbc_¨b�]AoHiÂ½ust½j_0[J]^i�rgbc_¨vp[JoH_|_Ì½jb�]g]Hbc_\[��Jbc`�rgbc_�wa[Di0k ½u`cbc_©rgb\`cnD��[Jk ½�[^]H`cb
hHsjbz½y]Hbc_�mYsjbi0[JoH®£rgbAk�bc`cnH]g]g[	½j_|_0[J]H`cb�bc_|it[Dsjnpk�_.rgb£»2X�X � ��¦=[£w�npr�qbcs ½j_0[WiÌ½jnp]�rgb�`cbc_
`cnpk|kHqbcsy[DiÌ½jnp]H_¨bc_|i¨rgnp]H`�½y]Hrl½j_0hgb�]H_�[J�Hsjb �[asy[tw.npr�qbcst½u_�[DiÌ½jnp]rgb.s�[thg[Jk�n^sub.rF[J]H_¨sjbahHs�[^]
i|b�wahH_ ��° kHqbc�goHb�]H`cbJ�
�<]HrPqb�h�b�]Hrgb�waw.b�]^i�rgb6s�[�gog[Dst½ji�qbargb6s�[w.nHrPqbcst½j_0[DiÌ½jnp]���ox½�_|b�k|[�rl½u_�`�oHi�qbcb�hg[^k�sy[

_0ox½ji|bJm `cbc_�kHqbc_0oHsji0[Di�_\hgb�k|w.bci�i|b�]Ji�rgba`cnpwahg[^k�b�k�sjbc_._|i0k|[Wi�qbcv�½jbc_�rgbar�qbc`cnprF[WvJb�hgk�nph�nD}
_gqbcbc_��F¦=[6`cnpwahg[Jk�[	½j_|np]�rgbc_¨rgb�oH®¥hgklb�w�½ª�b�k�bc_¨st½uvH]Hbc_�rFo�i0[J�Hsjb�[Jodw.bci©b�]!qbc��½jrgb�]H`cb.sy[
_|b�]H_Ì½y�x½jst½ji�qbrgb�sªx~[DsjvJnpk«½ji0egw.bA� ¶ ¢ [^oH® `cnp]Hrl½jiÌ½jnp]H_Ï½�]x½jiÌ½y[Dsjbc_���¦�xØ½y]x½uiÂ½�[Ws ½j_0[WiÌ½jnp]��g[D_gqbcb
_0ogk�sªx~oHiÌ½js ½j_0[WiÌ½jnp]�rgb¨sUx�[DsjvJnpk«½ji0egw�b�rgb��¸½ji|b�k|�x½�½y]HrPqb�h�b�]Hrgb�waw.b�]^i�rF[J]H_�`feg[W��oHb��g[^]Hrgb
_�x�[����b�k�b6b�U�`�[D`cbAwa[	½j_�]Sx{bc_|iahg[D_ai�kf�bc_.oHiÌ½js ½j_0[^�Hsub�b�]¯hgk|[DiÌ½j�goHbJ�Y�Y]�b�±=bci�m:b�]¯k�[	½j_|np]
rgb¨sªx~[Jhghgk�b�]^iÌ½j_|_0[DvJb¨eHb�ogk«½j_|iÌ½j��oHbJm�np]arl½j_0h�nJ_|b¨rF[J]H_�`cbci|i|b�bc®gh�qb�k ½ub�]H`cb¨rgbc_R �¢d¢ h�npogk
`ceg[D`�og]Hb�rgbc_P�g[^]Hrgbc_Y`cnp]H_Ì½jr�qb�kpqbcbc_7`cnpwaw.b ½y]Hr�qb�h�b�]HrF[J]^i|bc_�`cbP�gox½Fk�b�]Hr�h�nJ_|_Ì½y�Hsjb¨sªx ½�]x½~}
iÌ½y[Dst½j_0[DiÌ½jnp]�rgb�sUx�� ¶ ¢ hg[Jk��¸½ji|b�k|�x½U�F¦Snpkl_|��oHb�sjbc_�hg[Jk|[Jw��bci0k�bc_:rgbc_ ���:¢«_|np]^iPbc_�iÌ½yw qbc_
rl½yk�bc`ci|b�w.b�]^i �[dsUx�[	½jrgbdrgbc_A[DsjvJnpk ½ui�egw.bc_
hgklnphgnJ_gqbc_�hgkHqbc`�qbcrgb�waw�b�]Ji�m7`cbci|i�bA_|i0k�[Digqbcv�½ub
r=xØ½y]x½jiÌ½y[Dst½j_0[DiÌ½jnp]%r=x�og]Hb�_|n^s�oHiÂ½unH]¯]Hb�_|b�k|[dhHsyoH_
h�nJ_|_Ì½y�Hsjb �[dw.n�½y]H_argb�rl½j_0h�nJ_|b�k6r=x�og]
 ©¢¥¢ hgnpogk�`ceg[D�goHbA�g[J]HrgbJm7b�]¯hHs�oH_6rFo ���:¢¯� � ½jb�]¯�goHb�`cn7 oHi�b�oH_|b�b�]£i�b�wahH_argb
`�[Dsj`�oHsUmHsªx~oHiÌ½js ½j_0[WiÌ½jnp]tr=x�og]t[DsjvJnpk«½ji0egw.b©rgb�k�bc`�ox½ji�_Ì½yw.oHs0qb�_|b�w.�Hsjb�og]Hb���np]g]Hb�_�nJsyoHiÌ½jnp]S�
�Y]�b�±=bci�m�np]¯k�b�wa[Jkl��oHb��goHbJm:_Ì½�sUx�[Wsuv^npk«½ji0egw.brgb ��½ji|b�k|�x½¨rgnp]g]HbrgbAw.bz½jsusjb�ogk�_dkHqb�}
_0oHsji0[Di�_�h�npogk�sjbc_  ©¢d¢"�goHb.sjb�k�bc`�ox½ji�_Ì½yw.oHs0qbJm4subc_\h�b�k<°Unpk|wa[J]H`cbc_¨np�Hi|b�]HoHbc_�[��^bc`\og]
k�bc`�ox½ji\_Â½�w.oHs�qb._|nH]Ji�m=h�npogk¨sjb�w.nHr��bcsjb��	� ��
� 
Jm=]Hbci|i|b�w.b�]^i\w.bz½jsjsub�ogklbc_�hg[Jk¨k|[JhghgnHk�i
�[.sUx�� ¶ ¢¯�

� HlG GIF�N � ������F��

� oHbcsj�goHb�_|n�½ji:sy[�_�i0k|[Digqbcv�½jb:rgb�rPqbc`cnHrF[DvJb�oHiÌ½jst½u_gqbcbJmJsjbc_YkHqbc_0oHsji0[Di|_7np�Hi|b�]HoH_:b�]aw.nHr�qb�}
st½j_0[J]^iYsy[�_|nHk�iÌ½jb�r=x�og]a�g[^]H`�rgb��Fsji0klb�hg[Jk:sjb�w�npr=�bcsub ���:¢}�� �:3�;�»�_|np]^i:rPqbc`cbc�D[J]Ji�_�� ¶ b�}
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hgb�]HrF[^]Ji�m4hHs�oH_Â½ub�ogkl_�hgn�½�]^i|_�w�qb�k«½ji|b�]^i�r=xL bci0k�b�qbci0oHrl½0qbc_�rF[J]H_©`cbc_�kHqbc_0oHsji0[Di|_�[���]tr=x~[J]g[�}
s �p_�b�k�bci�rgb�`cnHwahgk�b�]HrFk�b�subc_�hgk�np�HsU�b�w.bc_�st½0qbc_a�[\`cbci�i|b�[Jhghgklnp`ceHbJ�
Zax~og]Hb�hg[Jkli�mJsjbc_�i0[^oH®argb\k�bc`cnp]g]g[	½j_|_�[J]H`cb\hgnpogk�sub\w�npr=�bcsub �	� � 
 � 
DmH`Jx{bc_|i\�[�rl½�klb

hgnHogk�og]Hb�w.nHrPqbcst½j_0[DiÌ½jnp] ½y]HrPqb�h�b�]HrF[J]Ji�b�[D_��g]H`fegklnp]Hb.rgbc_�_|npoH_�}§�g[J]Hrgbc_�mS_|np]^i�_Ì½jvp]x½~�g}
`�[DiÌ½j�Jb�w�b�]Ji�w�n�½y]H_���np]H_��goHb\`cb�oH®np�Hi|b�]HoH_�[��Jbc`\og]Hbaw.nHrPqbcst½j_0[DiÌ½jnp]�_���]H`cegk�np]Hb�rgbc_
�g[J]Hrgbc_�[��Jbc`�sjb�w.npr=�bcsjb  ©¢d¢ �����g� 
¨]Hb�bc®ghHst½j`�[DiÌ½jnp]�hgn^_|_Ì½y�Hsjb�rgb�`cbci|i�b�rl½~±�qb�k�b�]H`cb©bc_|i
�goHb�sy[\k�b�hgkHqbc_|b�]^i0[DiÌ½jnp]�hg[JkY�g[J]H`©rgb��Fsji0k�b�rFo._Â½uvH]g[Dsgbc_|iYi�kf�bc_7��[Jk ½�[^�HsubJm^b�]ahg[Jk�iÂ½u`�oHst½jb�k
hgnHogkYog]Hb��g[J]HrgbÜ½j_|nJs�qbcb�hgox½j_|�goSx{np].i0k�[��D[	½jsjsub\[WsunHk�_:_0ogkYog]6_|npoH_l}>b�]H_|b�w.�Hsub¨rgb�sUx{bc_0hg[W`cb
[D`cnpoH_�iÌ½j��oHbJ�F�7nHogkPog]Hb.�g[J]Hrgb�`cnp]H_Ì½jr�qb�kpqbcb|½y]Hr�qb�h�b�]Hrgb�waw.b�]^i�rgbc_¨[JoHi0k�bc_�mH`cbcsy[6_Ì½jvp]x½~}
�Fb\�goHb\sjbc_¨bc_|iÌ½ywa[DiÂ½unH]H_�rgbc_�hg[^k|[Jw��bci0k�bc_�rgbc_�vH[JoH_|_Ì½jb�]g]Hbc_�[D_|_|nH`z½0qbcbc_�[JoH®)qbci0[Di|_�_|nH]Ji
wa[JoH�D[	½j_|bc_��S¦Snpk�_���oSx{nH]ti0k|[���[	½jsjsjb\rF[J]H_©sªx³bc_0hg[D`cb�[W`cnpoH_|iÌ½j�goHb\`cnpwahHsjbci�m4b�]�hg[Jk�iÂ½u`�oHst½jb�k
sjnpk�_|�goHb�i|npoHi�bc_Psjbc_��g[J]Hrgbc_�_|nH]Ji�`cnp]H_Ì½jr�qb�kpqbcbc_�_Ì½yw.oHsji0[J]�qb�w�b�]Ji�mHsy[ak�b�hgkHqbc_|b�]^i0[DiÌ½jnp]�bc_|i
[Dsjnpk�_�og]�hgb�o!w�n�½y]H_���[Jk«½y[J�HsjbJm�`cbd�gox½�bc®ghHst½u�goHb�subc_Aw�bz½usjsjb�ogk�bc_£hgb�k§°ªnpk�wa[J]H`cbc_�rgb
sUx�[Jhghgk�nH`ceHb  �¢d¢)(�* �^� ¶ bci|i|b�e��ghgnJi�e��bc_|b�bc_�i�`cnp]^��k|w�qbcb�hg[^kYsy[.`cnHwahg[Jk|[	½j_|nH]argbc_��D[�}
k«½y[J]H`cbc_¨np�Hi|b�]HoHbc_�h�npogk©subc_�w.nHr��bcsjbc_� ©¢d¢�(�* ��bci � �:¢ 
� 
��F¦ [a`cnpw6hg[Jk|[	½j_|np]��g[^]Hrgb
hg[Jk��g[J]HrgbAw.np]^i0k�b.�goHbJm²h�npogk�rgbc_aw.n:�Jb�]g]Hbc_\rFo�w b�w�banpk�rFk�b6rgb�vpk�[J]Hrgb�ogk�rF[J]H_
sjbc_�rgb�oH®
w.nHr=�bcsjbc_�m^sjbc_���[Jk ½�[^]H`cbc_�np�Hi|b�]HoHbc_P[��Jbc`¨sjb ���:¢ _|np]^iY_|n�½ui�hHsyoH_�hgbciÌ½ji|bc_©_|n�½ji
�gb�[^oH`cnpogh¯hHsyoH_
��b�[JoH`cnpogh¯hHsyoH_avpk|[^]Hrgbc_��goHbAhgnHogk\sjb  ©¢d¢ �7�Y]�b�±=bci�m sunHk�_|�goSx{np]
kHqb�[Dst½u_�b\sUx�[Jhghgk�b�]^iÌ½j_|_0[WvJb\_0ogk©og]Hb��g[^]Hrgb�½j_|nJs�qbcbJm4sy[a_gqb�hg[Jk|[WiÌ½jnp]argbc_¨rgnp]g]�qbcbc_�b�]�qbci0[Di�_
bc_|i�rl½VU�`z½jsjbJ�S¦Sbc_�hg[Jk|[^w
�bci0klbc_Yrgb\`cb�kli0[	½y]H_�qbci�[Di|_Y_�np]Ji�[Dsjnpkl_Pbc_�iÌ½yw qbc_\�[ahg[JkliÌ½ykYrgb�i�kf�bc_
hgb�o�npotrgb\i�k�nph6rgb\rgnp]g]�qbcbc_�r=x{n=�otsjbc_¨��[Jk«½y[J]H`cbc_¨_|n�½ji�i�kf�bc_�°>[	½y�Hsubc_�mF_|n�½ui©i0kc�bc_tqbcsubc��qbcbc_��
Zax~[JoHi0k�b\hg[Jkli�mgsy[�w.nHrPqbcst½j_0[DiÌ½jnp]rgb\sy[t_��g]H`cegk�np]x½jba]Hb�_�b�w��Hsjbahg[D_�hgb�k|w�bci|i0k�b.rgb

hgk�b�]HrFk�btb�]�`cnpwahgb�]H_�b�k�b�U�`�[D`cb�w�b�]Ji.sUx�[J�H_|b�]H`cbtrgb�w.nHr�qbcst½j_0[DiÂ½unH]£rgbc_.`cnpk|kHqbcsy[DiÌ½jnp]H_
b�]^i0k�b�sjbc_��g[^]Hrgbc_��F�Y]tb�±=bci�m�sunHk�_|�goSx{np]�[D`c`cnpklrgb\hHs�oH_¨r=xØ½ywah�npk�i0[J]H`cb��[.sy[._��g]H`fegklnp]x½jb
b�]^i0k�basjbc_a�g[J]Hrgbc_.b�] [^oHvpw.b�]^i0[J]^i�s�[���[Dsjb�ogk�rgbtsªx~e��ghgb�k<}§hg[^k|[Jw��bci0k�b + oHiÌ½jst½u_gqbtrF[J]H_sUx�eHb�ogk«½j_|iÌ½j�goHb.r=x�[Jhghgk�b�]^iÌ½j_|_0[Dv^bJm�[^oH`�og]Hb\rl½~±�qb�k�b�]H`cb�_Ì½jvp]x½~�F`�[DiÂ½u�^b�rgbc_©i0[JoH®argb.k�bc`cnp]^}
]g[	½j_|_0[^]H`cb¥]Hb�_|np]^i�x{bc_�i�nH�H_|b�k��YqbcbJ��¦�x�[J�H_|b�]H`cbr=xØ½y]�"�oHb�]H`cb¥rgb + hgnpogk6og]�rPqbc`cnHrF[DvJb�g[D_gqb�_�ogk�sUx�� ¶ ¢ ½y]x½jiÌ½y[Dst½j_�qb.hg[Jk �¸½ui�b�k|�x½�hgb�oHi©_�x{bc®ghHs ½j�goHb�k�hg[Jk�sjb�°>[	½jiP�goHb\sy[._�bcvpw.b�]^}
i0[DiÂ½unH]�½y]x½jiÌ½y[Dsjb\hgnHogk:sUx�� ¶ ¢ bc_|i:nphHiÌ½ywa[Dsjb�rF[^]H_Ysjb�`�[D_�n��o�subc_��g[J]Hrgbc_�_|np]^iYkHqbcbcsjsjb�w.b�]^i
½y]HrPqb�h�b�]HrF[J]Ji�bc_��J¦:x�[DsjvJnHk«½ji0egw.bP� ¶ ¢(`cnp]^�Jb�k�v^b�[J]Ji �Jb�k�_�og]�nphHiÌ½yw.ogwRsunH`�[DsUm	½jspbc_�i²h�nJ_�}
_Ì½y�Hsjba�goHb\sy[t_|nJsyoHiÌ½jnp]i0k�nHoH�Yqbcb�_|n�½ui�b�]
° [�½ui�hgk�nH`feHb.rgb�s�[t_�nJsyoHiÌ½jnp]�½y]x½jiÌ½y[DsjbJm=�goHbcsj��oHb
_|n�½ji:sy[¨��[Wsub�ogk�rgbc_Yhgn�½jrg_�rgbP_u��]H`cegk�np]x½j_0[DiÂ½unH]S�J�Y].k�bc��[^]H`feHbJmD`cbci|i�b�[^]g[Ds �p_|b�]Sx{bc_�iYhHs�oH_
�gk|[	½jb�h�npogk�sUx�[DsjvJnpk«½ji0egw�b\� ¶ ¢ [JhghHst½j�goYqb��[.og]Hb�_�bcvpw.b�]^i0[DiÌ½jnp]Ï½y]x½uiÂ½�[Wsub.og]x½~°ªnpk�w.bJ�g�Y]
k�bcvp[^k�rF[J]^i�subc_�npk�rFk�bc_�rgbavpk|[^]Hrgb�ogk�_\rgbc_£qb�]Hb�k�v�½jbc_.w�½j_|bc_\b�] $�b�o�rF[J]H_�sUx�[DsjvJnpk«½ji0egw�b
� ¶ ¢ ]HnpoH_�]HnHoH_�_�npwaw.bc_ak�b�]HrFoH_a`cnHwahHi|bt��oHb�sUx�qb�]Hb�k�v�½jb�rgb�_u��]H`cegk�np]x½j_0[DiÂ½unH]!¸�½U�{bJ�
sUx�qb�]Hb�klv�½jb�[W_|_|nH`z½0qbcba[JoH®A`cst½j��oHbc_.�Jb�kliÌ½j`�[Dsjbc_0¼¨bc_|i�i0kc�bc_�°>[	½y�HsubJm b�]£hg[Jk�iÂ½u`�oHst½jb�k\hg[^k�k|[Jh^}
hgnHk�iA�[AsUx�qb�]Hb�k�v�½jb�r=x�[Di�i0[D`ceHb
[JoH®�rgnp]g]Yqbcbc_.`cb��gox½�bc®�hHst½j�goHbAb�]¯hg[Jk�iÂ½ub�sjbAhgk�nH�Hsª�b�w.b
k�b�]H`cnp]^i0kHqbJ�

� ½jb�]��goHb�sy[�w�npr�qbcs ½j_0[WiÌ½jnp]�rgb�sy[6_���]H`cegk�np]x½jb�b�]Ji0klb�_|npoH_�}§�g[J]Hrgbc_¨]Hb\_|n�½ji�hg[W_�rl½~}
k�bc`ci|b�w�b�]Ji�st½0qbcba[JoH®np`�k|kHqbcsy[DiÌ½jnp]H_¨b�]Ji�k�b._|npoH_�}§�g[J]Hrgbc_�m�½us:bc_�i�`cb�h�b�]HrF[J]Ji ½y]Jigqb�k�bc_|_0[^]Ji
rgbak�bcvp[Jklrgb�kcmFhgnHogk�og]Aw.nJi¨rgnp]g]�qbJmgsy[t_|i0k|oH`ci0ogklb\rgb.sy[�wa[Wi0k«½j`cb.rgbc_�h�n�½jrg_\rgb\i�k|[J]^}
_Ì½jiÌ½jnp]�bciPrgb�sy[.`cnpwahg[Jklb�k�[JoH®�wa[Wi0k«½j`cbc_�rgb\`cnD�D[Jk«½y[J]H`cb�np�Hi|b�]HoHbc_�h�npogk�`ceg[D��oHb£qbci0[Wi
r=x�og]B ©¢d¢ �[�w6[Di0k«½j`cb¨rgb�`cn��D[Jk«½y[J]H`cb\hHsjbz½y]HbJ��¦ [��FvHogk�b ¿ �y»�w.nH]Ji0klb�rgb�oH®tbc®pb�w6hHsubc_
rgbawa[Di0k ½u`cbc_¨rgb\_u��]H`cegk�np]x½j_0[DiÂ½unH]AnH�Hi|b�]poHbc_�hgnHogk + � X��VXJ¹g�F¦Sbc_�wa[Di�k«½j`cbc_�rgbahgn�½urg_
rgb\i�k|[J]H_Ì½jiÌ½jnp]H_�w�np]Ji�k�b�]Ji�og]Hb�_|i0k|oH`ci0ogklb\hgkpqbc_|b�]^i0[J]^i�rgbc_�hx½j`c_�_0ogk�sy[.rgb�oH®x½ª�b�w.b�rl½�[�}
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vJnp]g[WsubJm ½y]Hrl½j��og[J]^i��goHbA`cb�k�i0[�½�]Hbc_A�g[^]Hrgbc_��Jn�½u_Â½�]Hbc_�_�np]JithHs�oHi^ nJi�_u��]H`cegk�np]x½j_gqbcbc_��P� s
bc_|i�`cb�hgb�]HrF[J]^i
�[]HnJi|b�k¨�goHb�sjbc_��g[^]Hrgbc_��^n�½j_Ì½y]Hbc_�hgk ½u_�bc_\rgb�oH®��[trgb�oH® ]Hb6_|np]^i\hg[D_
_��H_|igqb�wa[DiÌ½j�goHb�w.b�]Ji._��g]H`cegk�np]Hbc_��:¦Sbc_�w6[Di0k«½j`cbc_argb�`cnD��[^k«½y[J]H`cb¥[D_�_|np`z½�qbcbc_��[ `feg[D�goHb
qbci�[Di|_�rFo�w.npr=�bcsjb  ©¢d¢�(�* ��hgkHqbc_�b�]Ji|b�]^i\og]Hb�_|i0k�oH`ci0ogk�ba�gog[D_Ì½�rl½y[DvJnp]g[WsubAh�npogk�`cb�k<}
i0[	½y]H_�qbci0[Di|_�[WsunHk�_���oHb�hgnpogktr=x�[^oHi0k�bc_�m�rgbc_ 
FOcnH]Hbc_�
 rgb�`cnpk|kHqbcs�[WiÌ½jnp])[Jhghg[^k|[	½j_|_|b�]^i
`csy[	½yk�b�w.b�]^i�� 
¨]Hb�_u��]H`cegk�np]x½j_0[DiÂ½unH]�
JvJsjnp�g[Dsjb�
d_|i0[DiÂ½unH]g]g[	½yk�bJm:]Hb�rPqb�hgb�]HrF[^]Jiahg[D_�rFo
i|b�wahH_©npo�hHsyoHiJ n^i�rgbc_�qbci�[Di|_�mH]Hb\hgb�oHi¨rgnp]H`\k�b�wahHsy[D`cb�k�sy[aw�npr�qbcs ½j_0[WiÌ½jnp]�rgbc_�`cnHk|kHqbcsy[�}
iÌ½jnp]H_¨rPqb�h�b�]HrF[J]Ji�bc_�rgbc_Aqbci0[Di|_���´©npoH_�rgnH]g]Hnp]H_�b�][J]g]Hbc®Hb\Z �goHbcsj��oHbc_�bc®Hb�wahHsjbc_�rgb
wa[Di�k«½j`cbc_�rgb\`cnpk�kpqbcsy[DiÌ½jnp]H_��

��9 &�9 � � � ��C ��� ��V��JVSO .CgG��JC +YC � (C � ��0<V �^I>MDV4GWI<Q=X
� �!�xM ���	�  F,����
 J � � ��� ���� ���>HlN �BJlF�� �����!�

¦�x{bc®�h�qb�k«½jb�]H`cb¥hgkHqbc`�qbcrgb�]^i|b�[£w.np]^i0kHqb��goHb�sjnpk�_|�goHb + [JoHvpw�b�]Ji|bJm7sjb¥]HnHw��gklbArgb`ceg[J]HvJb�w.b�]^i|_tr=x§qbci0[Wi|_ab�±=bc`ci0o�qbc_thg[JkasUx�[Wsuv^npk«½ji0egw.b£� ¶ ¢ [JhghHst½j��o�qb [Jhgkc�bc_�og]Hbd_|bcvD}
w.b�]^i0[DiÌ½jnp]�hg[Jk �¸½ji|b�k|�x½�[JoHvpw.b�]^i|b¯qbcvp[Dsjb�w.b�]^i\wa[	½j_.��oHb6subc_.�D[Jk«½y[DiÌ½jnp]H_.r=x�qb�]Hb�k�v�½jbc_
st½0qbcbc_a[JoH®£hgk�nH`cbc_|_0oH_\`�[W`fe�qb�� klbc_|i|b�]^i¨° [	½y�HsjbAhg[Jk�k|[^hghgnpk�i.[JoH®+qb�]Hb�k�v�½ubc_�r=x�[Di|i�[D`feHb
[JoH®rgnp]g]Yqbcbc_�� ¶ bci|i|b\`cnH]H_|i0[Di0[WiÌ½jnp]dk�b4$§n�½�]^i�sjb�hgk�np�HsU�b�w.b.rgb�sy[wa[JoH��[�½u_�b�w.nHrPqbcst½j_0[�}
iÌ½jnp]6rgbc_�rFogkpqbcbc_�rF[J]H_�subc_R ©¢d¢ mHhgk«½y]H`z½yhg[Dsjb�w.b�]Ji©rFoHb��[�sy[¬° [	½y�Hsjb\hg[Jk�iÂ½u`z½yhg[DiÂ½unH]¥�[�sy[
�gk|[	½j_|b�w.�Hsy[J]H`cb���]g[Dsjb.rgbc_�hgk�nH�g[J�x½js ½jigqbc_�rgb�i0k|[J]H_Â½uiÂ½unH]H_��
Z\[^]H_�sjbc_Phgklnp�Hsª�b�w.bc_:rgb�kHqbcvpoHsy[Jk«½j_0[WiÌ½jnp]Smv½js4bc_|i:`cnpogk|[J]^i7r=x�oHiÌ½jst½u_�b�kPog]6e��ghgb�k<}§hg[^k|[�}

w��bci0k�b\hgb�k�w.bci|i0[J]^i¨r=x�[D`c`cnpk�rgb�k¨hHsyoH_�npoAw�n�½y]H_�r=xØ½ywahgnpkli0[J]H`cba[JoH®�`cnp]g]g[	½j_|_�[J]H`cbc_\[
hgk«½jnpk«½Srgnp]^iYnH].rl½j_0hgnJ_�b�¸L�Jn�½yk�hg[Jk:bc®Hb�wahHsjb � �JÀ �ª¼½�JZ\[J]H_�sub¨`�[DrFk�b¨rgb¨s�[.w.nHr�qbcst½j_0[DiÂ½unH]
rgb.sy[�hg[JklnJsjb�hg[^k�rl½j_|i0k ½��goHiÂ½unH]drgb�·Ó½��g�H_�m�½us7bc_|iAqbcvp[Wsub�w�b�]Ji�hgnJ_�_Ì½y�Hsub6r=x�[:$�npoHi|b�k\�[6sy[
r�qb���]x½jiÌ½jnp]�rFoAw.nHr=�bcsjb.og]Ae���h�b�k<}§hg[Jk|[Jw��bci0k�b�hgb�k�w.bci|i0[J]^i�r=x�[W`c`cnpk�rgb�k�hHsyoH_¨r=xØ½ywahgnpk§}
i0[J]H`cb�[JoH®¯qb�]Hb�k�v�½jbc_ P 3 � ; �� ;=hg[Jk�k|[JhghgnHk�i\�[\sUx�[Wi|i0[D`ceHb�[^oH®argnp]g]�qbcbc_�mpb�]tw.oHsjiÌ½yhHs ½y[J]^i
sUx�qb�]Hb�klv�½jb P 3 � ; �� ;Yhg[Jk¨og]°>[D`ci|b�ogk��¯rF[J]H_�sUx{bc®ghgk�bc_|_Â½unH]drgb.sªx�qb�]Hb�k�v�½jb P 3 � � ��= � ; �� ;��
¦:x�qb�]Hb�k�v�½jb P 3 � � ��= � ; �� ;7r=x�og]`feg[Jw6h�� � �A`cnH]g]g[	½j_|_0[J]^i�sUx{np�H_|b�k��D[DiÌ½jnp]�� ��� bc_|i
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hgnpogkog]!r�qbc`cnprF[WvJb£�g[D_gqb
_0ogk¨sUx�[DsjvJnHk«½ji0egw.b�� ¶ ¢ ½y]x½jiÌ½y[Dst½j_gqbAhg[^k���½ji|b�k|�x½U� ¶ bc_�kHqbc_0oHsji0[Di|_�w.np]^i0k�b�]^i¨`cs�[�½�klb�w.b�]Ji
�goHbAsjnpk�_|�goHbdsy[£�D[Jk«½y[J�x½jst½uigqbdrgbdsªx³np�H_|b�k��D[DiÌ½jnp]¯bc_�i�vpk�[J]HrgbJm:sy[¯kHqbcvHoHs�[^k«½j_0[DiÌ½jnp]�rgbdsy[
_|bcvpw�b�]Ji0[WiÌ½jnp]Ahg[Jk�og] P 3 � ; �� ;Yhgb�k�w.bci�r=x�[JoHvpw�b�]Ji|b�k©sjbc_\i0[^oH®�rgb�klbc`cnp]g]g[	½j_|_0[J]H`cbJ�
�Y]b�±=bci�m4sjnpk�_|�goHb.subc_\�g[^]Hrgbc_�_|np]^i�[D_u��]H`cegk�np]Hbc_�mSsjb.i0[JoH®�rgbak�bc`cnH]g]g[	½j_|_0[J]H`cb�hg[W_|_|b
rgb Z � � hgnHogk � � XA�[ � »J�cZ � hgnpogk � � »�Zg�F¦Snpkl_|��oSx³np]�[:$�npoHi|b�og]Hb�w.nHr�qbcst½j_0[DiÂ½unH]
rgbasy[�_u��]H`cegk�np]x½jbab�]^i0k�b.sjbc_��g[J]Hrgbc_�m=sUx�[JoHvpw�b�]Ji0[WiÌ½jnp]rgbc_�hgb�k§°ªnpk�wa[J]H`cbc_�bc_|i.w.n�½y]H_
½ywahgnHk�i0[J]^i|b\wa[	½j_�rgb�w�b�ogk�b\_Ì½jvp]x½~�F`�[DiÂ½u�^bJ�
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Z\[^]H_:sub©`�[DrFk�b�rgb�sy[�w.npr�qbcst½u_�[DiÌ½jnp]ahg[Jk�w.nHr��bcsjb�rgb�¢£[Jk ¤ n���`�[W`fe�qbJm�sUx�e���h�b�k<}§hg[Jk|[�}
w��bci0k�b¨rgb�kHqbcvpoHsy[Jk«½j_0[DiÌ½jnp]�h�b�oHi�}c bci�k�b���o�`cnpwaw.b�sUx�qbc��ox½j�D[Dsjb�]Ji�[D`cnpoH_|iÂ½u�goHb\rFo
° [W`ci|b�ogk
w.oHsjiÌ½yhHs ½j`�[DiÂ½�°|mgnpo � ��� B = � P ;�� �� m^v:qb�]�qb�k|[Dsjb�w.b�]^iY[JhghHst½j��o�qb�[Jo.w.nHr=�bcsjb�rgb¨sy[J]Hvp[Dv^b � ��� �§�
¶ b¨°>[D`ci|b�ogk�h�b�k|w.bci¨r=x�qbc�gox½jst½��gklb�k�sjbc_¨_|`cnpk�bc_�[W`cnpoH_|iÌ½j�goHb\bci�st½y]Hvpox½j_|iÌ½j�goHbarF[J]H_¨subc_¨[Ds~}
vJnpk ½ui�egw.bc_Yrgb�klbc`feHb�k�`ceHb¨bciYbc_|i�k�b�]HrFoa]�qbc`cbc_�_0[	½yk�b�hg[Jk7sjb�w�qbcsy[J]HvJb�rgb�hgklnp�g[J�x½jst½uigqbc_�bci
rgb¨��k|[�½u_�b�w��Hsy[J]H`cbc_ ½y]^i|b�k��Jb�]g[J]^i�rF[J]H_Y`cb¨_|`cnpklbJ� N ]tk�bci0k�npoH�^b�sUx�oHiÌ½jst½u_�[DiÌ½jnp]�`cnH]�$§n�½y]^i|b
rgbc_Ahgk�np�g[^�x½ust½jigqbc_�bci�rgbc_t��k�[	½j_|b�w.�Hs�[^]H`cbc_�rF[J]H_�sjb¥`�[Wsu`�oHs�rFo _|`cnpk�bd[D`cnpoH_|iÂ½u�goHbdbci
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]HnpoH_�]HnHoH_�hgk�nph�nJ_|np]H_ar=x ½�]^i0k�nHrFox½yk�b¥og]�°>[D`ci|b�ogk�rgbAkpqbcvpoHsy[Jk ½u_�[DiÌ½jnp]¯[Jo¯]x½j�Jb�[Jo rgbc_
hgk�np�g[^�x½ust½jigqbc_�rgb�i0k�[J]H_Ì½jiÌ½jnp]S�S¦:x�qbc�gog[DiÌ½jnp]6rgb\r�qbc`cnprF[WvJb�¸l»J� À ¼�rgbc�x½ub�]^i�[Dsjnpk�_
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´©npoH_Y[��Jnp]H_7i|bc_|igqb:sy[\kHqbcvpoHsy[Jk«½j_0[DiÂ½unH]\[JhghHst½j��o�qbcb�[^oH®  ©¢¥¢�b�]�klbc`cnp]g]g[	½j_|_0[J]H`cb¨rgb
sy[.hg[Jk�nJsjb¨i�qbcs�qb�hgeHnH]x½u�goHb¨`cnp]JiÂ½�]HoHbJmJ_�ogkPog]Hb�[JhghHst½j`�[DiÌ½jnp]�rgb�k�bc`cnH]g]g[	½j_|_0[J]H`cb¨rgb�]HnHw._
hgk�nphgklbc_�hgklnp]Hnp]H`Sqbc_.bci�qb�h�bcs0qbc_�� ¶ bci|i|b�[JhghHst½j`�[DiÌ½jnp]¯oHiÌ½jst½j_|b¥og]�r�qbc`cnprF[Dv^b
[D`cnHoH_|iÌ½j`cnD}
hgeHnp]�qbciÌ½j��oHb�h�npogk�sy[\k�bc`cnp]g]g[�½u_�_0[J]H`cb¨rgb�sy[\hgklnp]Hnp]H`z½y[DiÌ½jnp]SmHi0[J]Hrl½j_���oHb¨sy[\k�bc`cnp]g]g[�½u_l}
_0[J]H`cb�rgb.sªx�qb�h�qbcsy[DiÂ½unH]�bc_|i��g[D_gqbcb�_0ogk�rgbc_\w�npr=�bcsubc_¨rgb.sjbci|i0k�bJ�S¦=[6_0ox½ji|b.rgb�hgeHnp]S�b�w.bc_
bciYrgb¨sjbci|i0k�b¨k�bc`cnp]g]HoHb�bc_|i�b�]H_0ox½ji|b\oHiÌ½jst½j_�qbcb�hgnpogk�og]Hb�klbc`feHb�k�`ceHb¨subc®x½j`�[Dsjb�h�b�k|w.bci|i0[^]Ji
rgbai0klnpoH�Jb�k�sjb�]Hnpw�sjb
hHsyoH_ahgk�nH`feHbJ� 
�]Hbtrgbc_|`�k«½yhHiÌ½jnp]¯hHsyoH_.`cnpwahHsU�bci|b.rgb�`cbci|i�b�[Jh^}
hHst½j`�[DiÌ½jnp]Ah�b�oHi�}c bci�k�b�i�k�npoH�Yqbcb¨rF[J]H_��{º �HmF¹�� �=bci�]HnpoH_�]HnpoH_�`cnH]Ji|b�]^i|b�k�nH]H_Prgb�k�bcvp[^k�rgb�k
sjbc_�hgb�k§°ªnpk�wa[J]H`cbc_argb�sy[£hgeg[D_�b�rgb�r�qbc`cnprF[Dv^b�_0[^]H_�kHqb�[Ws ½j_|b�k�rgbAk�bc`ceHb�k�`ceHb�sjbc®�½j`�[DsjbJ�
´©nJi|np]H_���og[J]Hr)w b�w.ba�goHbtsubc_6i|bc_|i|_.hgnpk�i�b�]Ji._0ogk�b�]^��½yk�np]�¹J¹ X�X�Xnp`c`�ogk�k�b�]H`cbc_argb
hgeHnp]Hbc_�bci�¹ ¿ X�X�X.rgb.sjbci|i0k�bc_�mFsjbc_|½y]Ji�b�k���[Dsjsjbc_\rgb�`cnp]^��[J]H`cb.r�qb���]x½j_�b�] ½y]Ji�k�nprFoH`ciÂ½unH]
rgb\`cb�`ceg[Jhx½ji0k�b.]Hb�_�x�[JhghHst½j�gog[J]Ji¨rgnp]H`.hg[D_Ü½j`z½U�
¦�b�i0[^�Hsub�[^o ¿ �³ºArgnp]g]Hbtsjbc_ai0[JoH®drgb�k�bc`cnp]g]g[	½j_|_0[^]H`cb�bci\sy[dhgkpqbc`z½j_Ì½jnp] Y�h�npogk�subc_

hgeHnp]S�b�w.bc_�bci�sjbc_�sjbci|i0klbc_\hgnpogk�hHsyoH_Ì½jb�ogk�_���[Dsjb�ogk�_�rFo¥hg[^k|[Jw��bci0k�b�rgbakHqbcvHoHs�[^k«½j_0[DiÌ½jnp]S�
�7npogk `cnpwahg[Jk�[	½j_|np]SmD]HnpoH_¢½y]Hrl½j�goHnp]H_YrF[J]H_:sy[¨rgb�k|]x½U�b�k�bY`cnJsjnp]g]Hb©subc_YkHqbc_0oHsji0[Di�_=np�Hi|b�]HoH_
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¦Sb�rPqbci0[	½jsSrFo�`�[Wsu`�oHs rgb\`cbci|i|b\klb�hgkpqbc_|b�]^i0[DiÂ½unH]a`cb�hH_|i�k|[Dsjb\bc_|i©rgnp]g]Yqb�b�][J]g]Hbc®pb\�©�

��9L8:9>; ��VSMI+YCD0>V �YV��JQK0<C � �JQ � �JC
��syoH_Ì½jb�ogk�_.rl½u�x½j_Ì½jnp]H_.b�]d_|npoH_l}§�g[J]Hrgbc_\rgbtsy[��g[J]Hrgb
hg[W_|_0[J]^i|b.i|nJi0[Wsub.np]^idqbcigqb\bc®^}

h�qb�k ½�w�b�]Jigqbcbc_abci�sjbc_AkHqbc_�oHsui�[Di|_anp�Hi�b�]poH_Ah�npogktrl½~±�qb�k�b�]^i|_�w.nHr��bcsjbc_�_|np]^itrgnp]g]Yqbc_�[Jo
i0[J�Hsjb�[Jo ¿ �cZg�4¦=[�hgklb�w�½ª�b�k�b�st½jvp]Hb.`cnpk|k�bc_�hgnp]Hr)�[aog] ���:¢ rgnp]^i�sjbc_\hg[Jk|[Jw��bci0k�bc_�_|nH]Ji
[Jhghgk«½j_�b�]aoHiÌ½jst½u_�[J]Ji�sUx�eHb�ogk«½j_|iÌ½j�goHbJmpsjbc_�hg[Jk|[^w
�bci0klbc_=rgb�_��g]H`fegklnp]x½j_0[DiÌ½jnp].b�]^i0k�b��g[J]Hrgbc_
]Sx�qbci0[J]^i�hg[D_:bc_|iÌ½yw�qbc_�¸6; < =[< + � XJ¼c��Z\[J]H_7`cb�`�[D_�m�sub©rPqbc`cnHrF[DvJbY_�bY°>[	½jiYhg[Jk sUx�[DsjvJnpk«½ji0egw�b
� ¶ ¢ ½�]x½jiÌ½y[Dst½j_gqbAhg[Jk\og]Hbt_|bcvpw.b�]^i0[DiÂ½unH]AnH�Hi|b�]poHb�[��Jbc` �¸½ji|b�k|�x½U�:¦=[�rgb�oH®x½ª�b�w.btst½uvH]Hb
rgnp]g]Hb£sjbc_dkpqbc_0oHsji0[Wi|_
h�npogk�og]!w.nHr=�bcsjbdrgnp]^i�sjbc_¥hg[Jk|[^w
�bci0klbc_�_|nH]Ji�½y]x½uiÂ½�[Ws ½j_gqbc_£hg[Jk
sUx�[DsjvJnpk ½ui�egw.b�� ¶ ¢¯��¦ [.i0k�n�½j_Ì½U�b�w.b�st½uvH]Hb�`cnHk|k�bc_0h�np]HrA[JoH®�w.npr=�bcsjbc_�hgkHqbc`Sqbcrgb�]Ji�_�[^hgkf�bc_
kHqbcbc_|iÌ½ywa[DiÌ½jnp]trgbc_\hg[^k|[Jw��bci0k�bc_�hg[Jk©sªx~[DsjvJnpk«½ji0egw.b.�:¢¯�gZ\[J]H_¨sjbc_�rgb�oH®�rgb�k|]x½ª�b�k�bc_�bc®^}
h�qb�k ½ub�]H`cbc_�mgsjbc_�kHqbc_0oHsji0[Di|_�_|nH]Ji�rgnp]g]�qbc_�hgnpogk©og]�r�qbc`cnHrF[DvJb�hg[Jk�� ¶ ¢¯�gZ\[J]H_�sjbc_�]HnHw._
rgbc_�bc®ghYqb�k«½jb�]H`cbc_�mSsjb.`fex½~±�k�b._0ox½j��[^]Ji�sy[6subci�i0k�b S ½�]Hrl½j�goHb�sjba]Hnpw.�gk�b�rgb��g[^]Hrgbc_�i0[J]^}
rl½j_��goHb\`cbcsyox½=_0ox½j��[^]Ji¨sy[.sjbci|i0k�b;�`cnpk�k�bc_0hgnH]HrA[Jo�]Hnpw.�gk�b¨rgb�`cnpb�U�`z½jb�]^i|_¨`cb�hH_|i0k|[JoH®
oHiÌ½jst½j_�qbc_�hgnpogk©k�b�hgkHqbc_�b�]Ji|b�k�sub�_Ì½jvp]g[Ds=rF[^]H_�`feg[W��oHb.�g[J]HrgbJ�
¦�bc_�kHqbc_0oHsji0[Di�_�hgkHqbc_|b�]Jigqbc_�rF[J]H_.sjb�i�[J�Hsjb�[Jo ¿ �cZt_|nH]JiA�[�`cnH]H_Ì½jrPqb�k�b�k.[��Jbc`�hgkHqbc`�[Jo^}

iÌ½jnp]6rF[J]H_�sy[aw.bc_0ogk�b¨n=�o6sjbc_�rl½~±�qb�k�b�]H`cbc_�b�]Ji�k�b�sjbc_�w�bz½usjsjb�ogk�_¨bci�subc_�w.n�½�]H_¨�gnp]H_�i0[JoH®
rgb�klbc`cnp]g]g[	½j_|_0[J]H`cbJmShgnHogk�og]i4��h�b�r=x�[Jhghgk�b�]^iÌ½j_|_0[WvJb\rgnp]g]�qbJmF]Hb\_�np]Ji¨hg[D_�°Unpk�`Sqb�w�b�]Ji
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_Ì½jvp]x½~�F`�[DiÌ½j�Jbc_�� ¶ b�hgb�]HrF[J]^i�m�np]¯nH�H_|b�k��Jb��oHb��oHbcsj�goHb¥_�n�½ji�sy[�w qbci0eHnHrgb�r=x�[Jhghgklb�]^}
iÌ½j_|_0[WvJb
oHiÂ½ust½j_gqbcbJm:sjbc_�hgb�k<°Unpk|w6[J]H`cbc_.rl½�w ½�]HoHb�]^i�sjnpk�_���oHb�sjbA]Hnpw.�gk�btrgb
�g[^]HrgbA[JoHvD}
w.b�]^i|bJ� ¶ bci|i|b.rPqbcvpk�[DrF[DiÌ½jnp]rgbc_�h�b�k<°Unpk|wa[J]H`cbc_a]Sx{bc_�i\hg[D_�og]x½j�goHb�w.b�]Ji.rFoHb�[Jo°>[	½ji
�goHb£`feg[W��oHb£�g[J]Hrgb£bc_�iAw.n�½y]H_A�x½jb�]+k�b�hgkHqbc_|b�]^igqbcbAhgox½j_|�goHb�rF[J]H_�sy[¯`cnp]^�Fvpogk�[DiÌ½jnp]
� À `�¹gmHsjnpk�_���oSx{nH]�[JoHvHw.b�]Ji�b�sjb\]Hnpw.�gk�b�rgb�`cnHb�U�`z½jb�]^i|_�`cb�hH_|i0k|[JoH®trF[J]H_�`ceg[D`�og]Hb�rgbc_
À _|npoH_�}§�g[J]Hrgbc_�m�sub�i0[JoH®¯rgb£k�bc`cnp]g]g[	½j_|_�[J]H`cb [JoHvpw�b�]Ji|b£wa[�½u_trgb wa[^]x½ª�b�k�b¥w6[Jk�v�½~}
]g[DsjbJ�H¾�½y]H_Ì½7hgnpogk�sUx�[Jhghgk�b�]^iÌ½j_|_0[WvJb�eHb�ogk ½u_�iÌ½j��oHbJm4sjb�i0[JoH®.rgb\k�bc`cnp]g]g[	½j_|_�[J]H`cb\hg[D_|_|b¨rgb
�J¿�� [��Jbc`argb�oH®�`cnpb�U�`z½jb�]^i|_.`cb�hH_|i0k|[^oH® hg[Jk\�g[^]Hrgb �[ � Z � hgnpogk�i0kln�½j_\`cnHb�U�`z½jb�]Ji|_
bci � Zg�³º � h�npogk¨`z½y]H���7¦=[�w b�w.b�k�b�w6[Jk��goHb�_�x�[JhghHst½j��oHb�[JoH®Argb�oH®£[JoHi�k�bc_\w�qbci�eHnprgbc_
r=x�[Jhghgklb�]JiÌ½j_|_�[DvJb\i�bc_|igqbcbc_��F�7npogk�og]r�qbc`cnHrF[DvJb.�g[D_gqb�_0ogk�sjbak�bc`�ox½ji�_Ì½yw.oHs0qbJmS`cbci|i|b�i|b�]^}
rF[J]H`cbabc_�i�b�]H`cnpk�bahHsyoH_�]Hbci|i|bahgox½j_|�goHb�sjb.i0[JoH®rgb�k�bc`cnp]g]g[�½u_�_0[J]H`cb�hg[D_�_|b.rgb �^À � ���
[��Jbc`	�a�g[J]Hrgbc_.�[ � ¹g�cZ � [��Jbc` ¿ �g[J]Hrgbc_�rF[^]H_�sjb\`�[D_�r=x~og]�[Jhghgk�b�]^iÌ½j_|_0[DvJb.� ¶ ¢¯�
Z\[^]H_�sub6`�[D_\r=x�og]�[Jhghgk�b�]^iÌ½j_|_0[DvJbaeHb�ogk«½j_|iÂ½u�goHbJm7sUx�[:$�npoHi�r=xØ½y]^i|b�k|[D`ciÌ½jnp]H_�b�]Ji�k�b.subc_

�g[J]Hrgbc_.hgnpogk¬rl½�±�qb�k�b�]Ji�bc_\��[Wsub�ogkl_\rgb + rPqbcigqb�k«½jnpk�b.sjbc_�h�b�k<°ªnHk|wa[J]H`cbc_��7�Y]£klbc��[J]H`ceHbJm�x½jb�]��oHb�sjbc_¨`fex½~±�k�bc_�]Hb\_|n�½jb�]^i�hg[D_�_Â½uvH]x½��F`�[WiÌ½~°ª_�m�½js=_�b�w��Hsjb�k|[�½ui¨�goHb�hgnHogk�rgbc_�hg[^k|[�}
w��bci0k�bc_¨bc_|iÌ½yw�qbc_�hg[Jk©sUx�[DsjvJnpk«½ji0egw�b��:¢ v:qb�]�qb�k�[Dst½u_gqbJmgsy[�w.nHrPqbcst½j_0[DiÌ½jnp]rgbasy[t_��g]H`cegk�nD}
]x½j_0[DiÌ½jnp]b�]^i0k�b�subc_\�g[^]Hrgbc_�[	½ji�og]Hb.`cb�k�i0[	½y]Hb�½y]�"�oHb�]H`cbJ���Y]�b�±=bci�mgsjbc_\kHqbc_�oHsui�[Di|_�_|nH]Ji
w.n�½y]H_��gnp]H_�hgnHogk�� ¶ ¢}§·\�:¢ hg[Jktk|[Jhgh�npk�i¥�[�� ¶ ¢ _�b�oHs�wa[�½u_�½js�_�b�w��Hsjb�k|[�½ui��goHb
sUx�qbc`�[^k�i�rgb�hgb�k§°ªnpk�wa[J]H`cb�_|b\kHqbcrFox½j_|b\sjnpk�_���oHb�sjb�]HnHw��gklb�rgb��g[J]Hrgb.[JoHvpw.b�]^i|bJ�
��]^��]SmDsy[�kpqbcvpoHsy[Jk ½u_�[DiÌ½jnp].[�qbcigqb:i�bc_|igqbcb�[��Jbc`�sªx~[Jhghgk�b�]^iÌ½j_|_0[DvJb�eHb�ogk«½j_|iÂ½u�goHb�wa[	½j_Y[Jo^}

`�og]Hb\[Jw�qbcst½unHk|[DiÌ½jnp]t_Ì½jvp]x½~�F`�[DiÂ½u�^b\rFoti0[JoH®6rgb\k�bc`cnp]g]g[	½j_|_0[^]H`cb\]Sx�[£qbcigqb�k�bcsjbc�YqbcbJ�HZ\[J]H_
sjb�`�[D_�� ¿ ` �gm=`cbtrgb�k|]x½jb�k.bc_|i.rgb ��� ��¹ � h�npogk � � � � Z�bc_�kHqbc_0oHsji0[Di|_�_Ì½yw�½jsy[	½yk�bc_�nH]Ji
qbcigqbYnH�Hi|b�]poH_Yh�npogk:sjbc_�rgb�oH®a[JoHi0k�bc_Y[Wsuv^npk«½ji0egw.bc_�r=x�[Jhghgk�b�]^iÌ½j_|_0[Dv^bJ�DZ\[J]H_:sjb�`�[D_:r=x~og]Hb
bc_|iÌ½ywa[WiÌ½jnp] � ¶ ¢}§·\��¢ m sUx�[:$�npoHi\r=x~og]d°>[D`ci|b�ogk¬rgb
kHqbcvpoHsy[Jk«½j_0[DiÂ½unH]£r�qbcvpk|[Drgbasjbc_ahgb�k§}
°Unpk|wa[J]H`cbc_¨i0[J]Hrl½j_¨��oHbah�npogk�sUx�[^hghgk�b�]JiÂ½u_�_0[DvJba� ¶ ¢ m4np]�np�H_|b�k��Jb.og]Hba[JoHvpw.b�]^i0[DiÌ½jnp]
wa[Jklv�½y]g[DsjbJ� ¶ bci�i|bA`cnp]H_�i0[Di0[DiÂ½unH])w.np]^i0k�b��goHbdsy[£_��g]H`cegk�np]x½j_0[DiÌ½jnp]�]Sx{bc_�i
hg[D_�og] P
3 � ; � � ;7hgb�k�iÌ½y]Hb�]^i�h�npogk�sy[tw.npr�qbcst½u_�[DiÌ½jnp]Aw.oHsjiÌ½~}§�g[J]Hrgbc_��

� ½jb�]��oHba]Sx�qbci0[J]^i�hg[D_�`cnpw6hg[Jk|[J�Hsjbc_�m4`cbc_\kHqbc_�oHsui�[Di|_¨_|np]^i��[�k|[Jhghgk�nH`ceHb�k�rgb.`cb�oH®
rgnp]g]�qbc_�rF[J]H_:sjb�i0[J�Hsjb�[Jot»J� »Yn=�o¬rgbc_Yhgb�k<°Unpk|w6[J]H`cbc_Yw.bz½jsjsub�ogklbc_P�goHb�`cbcsjsubc_�rgb�s�[��g[^]Hrgb
i|nJi�[Dsjb\_|np]^i¨np�Hi|b�]HoHbc_�h�npogk¨rgb�oH®¥�g[J]Hrgbc_��SZ\[J]H_�sUx{bc®gh�qb�k ½ub�]H`cbak�b�h�npk�igqbcb\rF[J]H_¨sjb.i0[�}
�Hsjb�[Jo»J�y»JmDsjbc_�_|`cnpk�bc_�rgbc_�rgb�oH®a_|npoH_�}§�g[^]Hrgbc_Y_|np]^iPklbc`cnpw.�x½�]�qbc_��[¬sªx~[	½jrgb�r=x�og]thgb�kl`cb�h^}
i0k�nH]¥w.oHsjiÌ½~}>`cnpoH`ceHbJm:[Dsjnpk�_��goHb�[JoH`�og]Hb�k�bc`cnHw��x½y]g[	½j_|nH]£rgba_�`cnpk�bc_\hg[Jk�iÂ½ubcsj_a]Sx{bc_|i�b�°L}
°Ubc`ci0oYqbcb�rF[^]H_YsUx�[Jhghgk�nH`ceHb�`ceg[JwahH_�rgb¨¢ [^k ¤ nD��� ¶ bci|i�b�k�b�wa[Jkl��oHb�w�np]Ji�k�b��goHb�sUx§qbci0[^hgb
rgb�klbc`cnpw.�x½�]g[�½u_�np]�rgbc_�_�`cnpk�bc_�bc_|i©`�[Jhx½ji0[Dsjb\rF[J]H_¨sjbc_  ©¢d¢"w.oHsjiÌ½~}§�g[J]Hrgbc_��
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¦�x�[Jk�`cex½ji|bc`ci0ogk�b�b�] �©_|npoH_l}§�g[J]Hrgbc_Y[�qbcigqb:oHiÌ½jst½j_�qbcb�hgnHogk:w.b�]Hb�k�og]Hb�hgk�b�w ½ª�b�k�baqbci0oHrgb

rgb�sy[.k�np�goH_|i|bc_�_|b�rFo�w�npr=�bcsub	�	� � Q � �:3 ;�»�hg[Jk�k|[^hghgnpk�i\�[.og]��gk|ox½ji�[Drgrl½jiÌ½~°l��Z\[J]H_
`cb\�goHi�mFog]��gk�ox½ui¨[Drgrl½jiÌ½~°Y`cnJsjnpkHqb�[£qbcigqb�[:$�npoHigqb�[JoH®�rgnH]g]Yqbcbc_�rgb\i|bc_�i�[��Jbc`¨rl½~±�qb�k|k�b�]^i|_
k|[Jhgh�npk�i|_:_Â½uvH]g[Ds �J�gk|ox½ji�¸ � 
��P¼½�J¦=[¨`cnJsjnpk|[DiÂ½unH]aoHiÌ½jst½u_gqbcb�h�npogk:sjb��gk|ox½ji:`cnp]H`cb�]^i0k�b¨hgk«½y]^}
`z½yhg[Dsjb�w.b�]^i�sUx§qb�]Hb�k�v�½ub©rF[J]H_�subc_��g[D_�_|bc_:°>kHqbc�goHb�]H`cbc_Yb�]��Fsji0k|[J]^iPog]6�gk|ox½ji��Hsy[J]H`�hg[Jk�og]
�Fsyk�b\rgnH]Ji�sy[�°Unp]H`ciÌ½jnp]�rgb�i0k|[J]H_l°ªb�k�i©bc_|i�rgnp]g]�qbcb¨�Fvpogk�b ¿ � ���
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�7nHogk¨`feg[D`�og]Hbtrgbc_\_�npoH_�}§�g[J]Hrgbc_�m7sjbc_ahg[Jk|[Jw��bci0k�bc_¨r=x�og]  ©¢d¢ np]^i¥qbcigqb�bc_�iÌ½yw qbc_
hg[Jk.sUx�[Wsuv^npk«½ji0egw.brgb ��[Jogw�}��£bcsj`ce¯bcitsjbc_�i0kln�½j_�hgk�b�w�½U�b�klbc_ast½uvH]Hbc_�rFo¯i0[J�Hsjb�[Jo ¿ � À
w.np]^i0k�b�]^i�sUx�qbc�JnJsyoHiÌ½jnp]�rFo�i0[JoH®trgbak�bc`cnp]g]g[	½j_|_0[^]H`cb�b�]
°ªnH]H`ciÌ½jnp]�rFo ��
��!rF[^]H_�`ceg[�}
`�og]Hbtrgbc_��g[^]Hrgbc_�� N ]�]HnJi|b�og]Hb��g[	½j_|_|b�k|[Jhx½jrgbtrF[J]H_\sjbc_.rgb�oH® �g[J]Hrgbc_a�g[D_�_|bc_�°>kHqb�}
�goHb�]H`cbc_Yi0[J]Hrl½j_���oHb�sy[��g[J]Hrgb¨eg[JoHi|b�° kHqbc�goHb�]H`cb�w�np]Ji�k�b�og]Hb�rPqbc`�k�n�½u_�_0[J]H`cb�hHsyoH_Ysjb�]Ji�b
rFo�i0[JoH®¨rgb�k�bc`cnp]g]g[	½j_|_0[^]H`cbJmD`cbci|i|bYrgb�k�]x½ª�b�k�bP�g[^]Hrgb�qbci0[J]^i=w.n�½y]H_Y[�±=bc`cigqbcbYhg[^kSsjb��gk�ox½ui
�goHb�sjbc_.rgb�oH® [JoHi0klbc_��=¦=[��gog[Di0k ½ª�b�w.bast½jvp]HbAw.np]^i0k�b.sjbc_akHqbc_�oHsui�[Di|_�np�Hi|b�]HoH_a[��Jbc`aog]
w.nHr��bcsjbAw.oHsjiÌ½~}§�g[J]HrgbA`csy[D_|_Â½u�goHbAb�]¯oHiÂ½ust½j_0[J]^iasy[£w.n:�Jb�]g]Hb�`cnHwaw.b�kf�bcvJsjbtrgbt° oH_Â½unH]
rgbc_Y_�`cnpk�bc_Phg[^k�iÌ½jbcsj_Pi�[J]Hrl½j_Y�goHb�sy[�rgb�k�]x½ª�b�k�b�st½jvp]Hb\w.np]^i0k�b�sjbc_�kHqbc_�oHsui�[Di|_7np�Hi|b�]HoH_P[��Jbc`
og]Hb�w�npr�qbcs ½j_0[WiÌ½jnp]Ahg[Jk�`ceg[JwahH_¨rgb�¢£[Jk ¤ nD�S�
¶ bc_�kHqbc_�oHsui�[Di|_�w.nH]Ji0klb���oHb�s�[�w�npr�qbcs ½j_0[WiÌ½jnp]�rgb�s�[6_��g]H`fegklnp]x½jb�b�]^i0k�b�sjbc_��g[J]Hrgbc_

hgb�k�w.bci\r=x�[^oHvpw.b�]^i|b�k¨sy[Ak�np�goH_�i|bc_|_|b�[^oH® �gk�ox½ui�_�[Drgrl½jiÌ½~°U_�hg[^k�k|[JhghgnHk�i��[Aog]Hb�kc�bcvJsjb
_Ì½ywahHsjb£rgb°>oH_Ì½jnp]%rgbc_�_|`cnHk�bc_
hg[^k�iÌ½jbcsj_ArF[J]H_�og]Hb£[Jhghgk�nH`feHb£w.oHsjiÌ½~}§�g[J]Hrgb£`cnp]^�Jb�]^}
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iÌ½jnp]g]HbcsjsjbJ� ¶ b�hgb�]HrF[J]^i�mSsjba_|b�oHs�rPqbc`cnHrF[DvJb�rF[J]H_\sy[��g[J]Hrgb.°>[	½y�Hsjb�w.b�]^i��gk|ox½jigqb�rgnH]g]Hb
i|npo�$�npogk�_7rgb�w.bz½jsjsub�ogklbc_�h�b�k<°Unpk|wa[J]H`cbc_7`cb���ox½gsy[	½j_|_�b�h�b�]H_|b�k:�goSx�og]Hb�w.bz½jsjsjb�ogk�b�_�i0k|[Digqb�}
v�½jb�rgb©° oH_Ì½jnp]trgbc_©_|`cnpk�bc_�hg[Jk�iÂ½ubcsj_�rgbc�gk|[	½ji�hgb�k�w.bci|i0k�b¨r=x�[Jw�qbcst½jnpk�b�k�sjbc_�hgb�k<°Unpk|w6[J]H`cbc_
hg[Jk.k|[Jhgh�npk�i¥�[sy[£w.n:�Jb�]g]HbJ��¢ [WsuvHkf�ba`cbcsy[gm�sub`cnpwah�npk�i|b�w.b�]^i.np�H_|b�k���qbtrFo¯w.nHr��bcsjb
�	� � Q ���[3 ;J»�b�]�hgkHqbc_|b�]H`cb�rgb��gk�ox½ui�[Drgrl½jiÌ½~°Ybc_|i�b�]H`cnHogk|[DvJb�[J]^i��

�\- � � ��� ��5J���$� 	 �

Z\[^]H_P`cb�`feg[^hx½ui�k�bJmF]HnpoH_�[��Jnp]H_�[JhghHst½j��o�qb\sjb�w.nHr=�bcsjb ���:¢}����:3�;�»¨_0ogk©og]Hb\iJ [D`ceHb
i0kc�bc_\_Ì½ywahHsjbrgb¥k�bc`cnp]g]g[�½u_�_0[J]H`cbAw.np]HnW}>sunH`�oHi|b�ogk6rgbAw.nJi|_�½j_|nJs�qbc_��:¦Sbc_�kHqbc_0oHsji0[Di|_a]Hb
hgb�k�w.bci|i|b�]^i=rgnp]H`�hg[D_=rgb:`cnp]H`csyogk�b�_0ogkSsjbc_:[���[J]^i0[DvJbc_Srgb�s�[©w.npr�qbcst½u_�[DiÌ½jnp]\hg[^kS`feg[^wahH_
rgb£¢£[Jk ¤ n��)hg[^k�k|[JhghgnHk�i¥[JoH®�[Jhghgk�nH`feHbc_i0k|[Drl½jiÌ½jnp]g]Hbcsjsjbc_ oHiÌ½jst½j_0[J]^idsubc_I �¢d¢ bci
½js�_|b�k|[¯]�qbc`cbc_|_0[	½yk�b£r=x�qbci0oHrl½jb�ktsjb w.nHr��bcsjb£hgk�nph�nJ_gqbd_0ogk�og]Hb�iJ [D`ceHb hHsyoH_`cnpwahHsjbc®pbJm
`cnpwaw�b\hg[Jk�bc®pb�wahHsjb.sy[ak�bc`cnp]g]g[�½u_�_0[J]H`cb\b�]�w�nprgb|½y]Hr�qb�h�b�]HrF[J]^i�rFo�sunH`�oHi|b�ogk�bci �Dnpo
b�]�b�]^�x½�klnp]g]Hb�w.b�]^i��gk|ox½jigqbJ�
¶ b�hgb�]HrF[J]^i�mJsjbc_�bc®�h�qb�k«½jb�]H`cbc_�h�b�k|w.bci|i�b�]Ji�rgb�_Ì½ji0oHb�k:sUx�[^hghgk�np`ceHb¨`feg[Jw6hH_:rgb�¢£[Jk<}

¤ nD��bciargbA�D[Dst½urgb�k�b�]¯_Ì½ji0og[WiÌ½jnp])kHqbcbcsjsubsjbc_
[DsjvJnHk«½ji0egw.bc_�[D_|_|nH`z½0qbc_a�goHb¥]HnpoH_�[��Jnp]H_
hgk�nph�nJ_gqbc_��g´�npoH_¨[��^np]H_�w.np]^i0kHqb��goHb\hgnHogk�og]Hb.[Jhghgk�nH`feHb.w.np]HnD}§�g[J]Hrgb.�g[D_gqbcb�_0ogk©sy[
k�b�hgkHqbc_|b�]^i0[DiÌ½jnp]6`cb�hH_|i0k|[Wsub�rFot_Â½uvH]g[DsUmgsjbc_�[DsjvJnpk«½ji0egw�bc_�r=x{bc_|iÌ½ywa[WiÌ½jnp]trgbc_�hg[Jk|[^w
�bci0klbc_
rgnp]g]Hb�]^i�rgbc_�kHqbc_0oHsji0[Di|_._Ì½yw�½jsy[	½yk�bc_¥[^o¯_��H_|i��b�w.b�rgbdkHqb�°Dqb�klb�]H`cb�sjnpk�_���oSx{nH])oHiÌ½jst½j_|b£og]
r�qbc`cnHrF[DvJba�g[D_gqb._0ogk�sjb�k�bc`�ox½ji\_Ì½yw.oHs0qbJ�7¦:x�[DsjvJnpk ½ui�egw.b�� ¶ ¢ _|nHo^± klbarFo£hgk�np�HsU�b�w.bargb
sy[_|bcvpw.b�]^i0[DiÌ½jnp] ½y]x½jiÌ½y[DsjbAbci.]Hb�rgnp]g]Hb6rgbc_�h�b�k<°Unpk|wa[J]H`cbc_.[D`c`cb�hHi0[J�Hsjbc_.�goHb�_Ì½�sUx{np]
bc_|i�`�[Jhg[^�Hsub.rgbargnH]g]Hb�k�og]Hb���np]g]Hb�[Jhghgkln�®x½ywa[DiÌ½jnp]rgb.sy[t_|bcvpw.b�]^i0[DiÂ½unH]AnHhHiÌ½ywa[DsjbJ�
Z\[J]H_�`cb�`�[D_�mJsUx�oHiÌ½jst½j_0[DiÌ½jnp]�r=x�og]Hb�_�bcvpw.b�]^i0[DiÌ½jnp]a�g[W_�qbcb�_�ogkYsUx�[Wsuv^npk«½ji0egw.b�� ¶ ¢ rgnH]g]Hb
rgb��gnp]g]Hbc_Yh�b�k<°Unpk|wa[J]H`cbc_Yh�npogk7rgbc_7i|b�wahH_:rgb�`�[Dsj`�oHsgsy[Jk�vJb�w.b�]^i�½�]^°Dqb�k ½ub�ogkl_��[�`cb�oH®�rFo
k�bc`�ox½ji�_Ì½yw.oHs0qbJ�gZ�b�hHsyoH_�mgsjb�klbc`�ox½ui©_Ì½yw�oHs�qb�hgkHqbc_|b�]^i|b�sUxØ½y]H`cnp]^�Yqb�]x½jb�]Ji¨r=xL bci0k�b�°Unpk�i|b�w�b�]Ji
r�qb�h�b�]HrF[J]^i�rFo�`ceHn�½j®�rgb�sy[ai|b�w6hYqb�k|[Di�ogk�b�½y]x½jiÌ½y[DsjbaoHiÌ½jst½u_gqbcbJ�
¦�x�[Jhghgk�nH`feHbaw.oHsjiÌ½~}§�g[J]Hrgb�[�w.np]^i0kHqb��goHb�hHsyoH_\sjb�]HnHw��gklb�rgba�g[J]Hrgbc_�bc_|idqbcsjbc�YqbJm

hHsyoH_�subc_©i0[JoH®.rgb�k�bc`cnp]g]g[�½u_�_0[J]H`cb�_|np]^i:°>[	½y�Hsjbc_�mgwa[DsjvpkHqb�s�[.w.nHr�qbcst½j_0[DiÂ½unH]argbc_ ½y]Ji�b�k|[D`�}
iÌ½jnp]H_ ½y]Ji�b�k<}§�g[J]HrgbJ�F¦Sb�w.nHr��bcsjb¨rgb�_��g]H`cegk�np]x½jb\hgb�k|w�bciP`cb�h�b�]HrF[J]^i�r=x�[D`c`�k�n^ ¡ui�k�b�sy[.k�nD}
�goH_|i|bc_�_|b�[Jo.�gk|ox½jiY[Drgrl½jiÌ½~° hg[^k�k|[^hghgnpk�i��[�og]Hb�[Jhghgk�nH`feHb�w.oHsjiÌ½~}§�g[J]Hrgb¨`cs�[W_|_Ì½j��oHb©rF[J]H_
sjb.rgnpwa[	½y]Hba`cb�hH_|i�k|[DsU��¦�bc_\kpqbc_0oHsji0[Wi|_�nH�Hi|b�]poH_¨b�]dw.nHrPqbcst½j_0[J]^i�rl½�klbc`ci|b�w.b�]^i�s�[t_�npk�iÌ½jb
r=x�og]£�g[^]H`�rgb�¹Wºt�Fsui�k�bc_\_|nH]Ji£qbcvp[Dsjb�w.b�]^i�r�qbc`cbc�D[J]^i|_�� ¶ bci|i�b�rgb�k�]x½ª�b�k�babc®ghYqb�k«½jb�]H`cb�[
w.np]^i0kHqb�sªx ½�]^igqb�k� bci7r=x�og]Hb�kpqbcvpoHsy[Jk ½u_�[DiÌ½jnp].rgb¨sy[\_�nJsyoHiÌ½jnp]asjnpkl_|��oHb¨sjbc_�np�H_|b�k��D[DiÌ½jnp]H_�hgkHqb�}
_|b�]^i|b�]^i�og]Hb\vpk�[J]Hrgb���[Jk ½�[^�x½ust½jigqbJ��¦=[6kpqbcvpoHsy[Jk ½u_�[DiÌ½jnp]t_0oghgh�nJ_|b\�goHb�sUx{np]trl½j_0h�nJ_|b.r=x�og]
�gnH]�w.npr=�bcsjb P 3 � ; �� ;7wa[	½j_�sjbc_¨rgb�k|]x½ª�b�k�bc_�bc®gh�qb�k ½ub�]H`cbc_¨hgkpqbc_|b�]^igqbcbc_�w�np]Ji�k�b�]Ji���oHb�sUx P
3 � ; � � ;�]Hbdhgb�k|w.bci6rgbA`cnpwah�b�]H_|b�k6s�[ ��[Jk«½y[J�x½jst½jigqbÆ½y]^i0k�nHrFox½ui�b¥hg[Jk.sy[drl½j�x½j_Ì½jnp]%rgbAsy[
�g[J]Hrgb�i|n^i0[Dsjb�b�]6_|npoH_l}§�g[J]Hrgbc_�� 
¨]Hb�rgbc_�° [	½y�Hsjbc_|_|bc_¨rFo�w.nHr��bcsjb P 3 � ; �� ;=oHiÂ½ust½j_gqb�rF[J]H_
`cbci|i|bA[^hghgk�np`ceHbAkHqbc_Ì½jrgb�rF[J]H_asy[£_�i0[DiÌ½jnp]g]g[Jk ½uigqbtrgbc_�hgn�½jrg_trgb�_��g]H`fegk�nH]x½u_�[DiÌ½jnp]S���Y]
b�±=bci�m=sjbc_�w6[Di0k«½j`cbc_.rgb�`cnD�D[Jk«½y[J]H`cbc_anp�Hi�b�]poHbc_a[��Jbc`tsub�w.nHr��bcsjb  ©¢¥¢,(�* ��w.nH]Ji0klb�]Ji
`csy[	½yk�b�w.b�]^i\�goHb.subc_�`cnpk|kHqbcsy[DiÌ½jnp]H_¸½�]^i|b�k<}§�g[^]Hrgbc_�]Hb._|np]^i�hg[W_�_|i0[DiÌ½jnp]g]g[�½�klbc_�� 
gogk¬rgbc_
_|bcvpw�b�]Ji|_6sunH]HvJ_�m:`cnpw6w.b�`cb�oH®)oHiÌ½jst½u_gqbc_trF[J]H_a`cbc_abc®ghYqb�k«½jb�]H`cbc_�m ½js�bc_|i¯qbc��½jrgb�]^i��goHb
sUx�e���h�nJi0eS�bc_�b�rgb._|i�[DiÌ½jnp]g]g[Jk«½jigqb\rgb.sy[t_��g]H`fegk�nH]x½u_�[DiÌ½jnp]£]Sx{bc_�i�hg[D_���qb�k ½���qbcbJ����]^��]SmSnp]
bc_|i¨b�]�rFk�n�½ui¨rgb\_�b\rgb�wa[J]Hrgb�k©_Ì½=sy[6_��g]H`fegk�nH]x½u_�[DiÌ½jnp]rgbc_��g[^]Hrgbc_�bc_|i�og]�`ceHn�½j®Ahgb�k§}
iÌ½y]Hb�]^i��=�Y]db�±=bci�m4sjbc_.i0k|[���[JoH®�rgbt·\k�bcb�]H�gb�k�v �{º À �Pw.np]^i0k�b�]^i¨��oHbasUx{nHk�bz½jsusjb�epogw6[	½y]Hb
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bc_|i�k�bcsy[DiÌ½j�Jb�w.b�]^i|½y]H_|b�]H_Ì½y�Hsjb �[asUx�[W_���]H`cegk�np]x½jb._0h�bc`ci0k|[Dsjbab�]^i0k�b�`�[J]g[JoH®�°>kHqbc��oHb�]^iÌ½jbcsj_��
¶ b�h�b�]HrF[J]Ji�m�]HnJ_\w�npr=�bcsubc_¨_|np]^i�sjn�½y]H_\rgbak�b�"�qbci|b�k�sjb.`cnpwah�npk�i|b�w.b�]^i¨rgb\sUx{npk�bz½jsjsjb
eHo^}
wa[	½y]Hb�bci�]HnpoH_¨hgb�]H_|np]H_��goHb\sy[t]HnJiÌ½jnp]trgb�_���]H`cegk�np]x½jbahgb�oHi¨_�x�[��Yqb�k�b�k�oHiÌ½jsjbahgnpogk©rgb
sy[�hg[^k�nJsjb\�gk|ox½jigqbcb�nHotb�]H`cnpk�b\b�]�hgkHqbc_|b�]H`cb�rgb\kpqbc�Jb�k��Yqb�k|[DiÂ½unH]H_��
��]dkpqbc_0ogw�qbJm4`cbc_\bc®ghYqb�k«½jb�]H`cbc_�w�np]Ji�k�b�]Ji��goHbasjbc_�[Wsuv^npk«½ji0egw.bc_�r=x{bc_|iÌ½ywa[DiÂ½unH]drgbc_

hg[Jk|[^w
�bci0klbc_�bci\rgbtrPqbc`cnHrF[DvJb)qbci0oHrl½�qbc_.hgb�k|w�bci|i|b�]^i\sy[dw.npr�qbcst½u_�[DiÌ½jnp]�rgb�sy[dhg[Jk�nJsjb£�[
sUx�[	½jrgbargb�rl½u_�i0k«½y�goHiÌ½jnp]�rgb�·Ó½y�g�H_���¦�xØ½y]Jigqb�k� bci©r=x�og]d�gnp]dw.nHr��bcsjb P 3 � ; �� ;7rFodhgk�np`cbc_l}
_0oH_�`�[D`ce�qb.[)qbcvp[Wsub�w�b�]JiAqbcigqb\w�½j_\b�]Rqbc�x½jrgb�]H`cbJ�=¦Sb�w.nHr=�bcsjb��	� � Q�� �:3 ;J»ahgk�nph�nJ_gqb
hgkHqbc_|b�]Ji�b�rgb\]Hnpw.�gk�b�oH®tr�qb�°>[JoHi|_��gox½Ss ½yw�½ji|b�]^i¨_|bc_�hgb�k§°ªnpk�wa[J]H`cbc_�bci�rgb�wa[J]Hrgb��[� bci0k�b
r�qbc�^bcsunHhghYqb\hHsyoH_�b�]tr�qbci0[	½js
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Z\[^]H_Y`cb¨rgnp`�ogw.b�]^i�mg]HnpoH_�[��Jnp]H_�hgk�nphgn^_�qb�og]�]HnHoH�Jb�[Jo6`�[DrFk�b¨i0eYqbcnpk ½u�goHb�h�npogk�sy[
w.nHrPqbcst½j_0[DiÌ½jnp]rgb.sy[�hg[Jk�nJsjb.rF[J]H_�sjb�hHsy[J]i|b�wahH_ ��° kHqbc�goHb�]H`cb��[6sUx�[	½jrgbargb.`ceg[JwahH_�rgb
¢£[Jk ¤ nD�S�p´©npoH_�hgk�nHhgnJ_|nH]H_�og]Hb�v:qb�]Yqb�k|[Ws ½j_0[WiÌ½jnp]trgb�sUx�[DsjvJnpk«½ji0egw�b��:¢ h�npogk�sUx{bc_�iÌ½ywa[�}
iÌ½jnp][Jo�_|b�]H_¨rFoAw6[D®�½yw.ogw rgb���k|[�½u_�b�w��Hsy[J]H`cb.rgbc_�hg[Jk|[Jw��bci0k�bc_�r=x�og]Hb�rl½j_|i0k«½y�goHiÌ½jnp]
rgb�·Ó½y�g�H_�bci�og]Hb._|i0k�[Digqbcv�½ub¨rgb.rPqbc`cnHrF[DvJb\�g[D_gqbcb�_0ogk©sUx�[DsjvJnpk«½ji0egw�b�rgb.k�bc`�ox½ji�_Ì½yw.oHs0qbJm
`cbc_argb�oH®¯[DsjvJnpk«½ji0egw�bc_ qbci0[J]^i�[JhghHst½j�goYqbc_�[��Jbc`t_0oH`c`J�bc_t[JoH®£`ceg[D ¡y]Hbc_argb�¢£[Jk ¤ nD�d`�[�}
`ceYqbcbc_��D´�nHoH_ ½usjsyoH_|i0klnp]H_Y`cbci|i�b�]HnHoH�Jbcsjsub�[Jhghgk�nH`ceHbPb�].[JhghHst½j�gog[J]Ji��[¨sy[�k�bc`cnp]g]g[	½j_|_0[^]H`cb
w.np]HnW}>sunH`�oHi|b�ogk©rgb�w.n^i|_Ü½j_|nJs�qbc_¨og]Aw.nHr��bcsjb�w.oHsjiÌ½~}§�g[J]HrgbJm4rF[J]H_¨subc�goHbcs:og]�i|b�k|w�b\rgb
_��g]H`fegklnp]x½j_0[DiÌ½jnp]�bc_|iÜ½y]Ji�k�nprFox½ji�[Jo�]x½j�Jb�[Jo�rFoAhgk�nH`cbc_|_0oH_�`�[W`fe�qbJ�


x½^sªx³np]�`cnp]H_Â½ur=�b�k�b:sjb�hgk�np�Hsª�b�w.b:rgb�sy[�k�bc`cnH]g]g[	½j_|_0[J]H`cb�rgbYsy[¨hg[Jk�nJsjb�`cnpwaw.bYog]�hgk�nD}
�Hsª�b�w.b�rgbY_|bcvHw.b�]Ji�[DiÌ½jnp]�bci7rgbY`csy[D_�_Ì½~�F`�[DiÌ½jnp]._Ì½yw.oHsji0[J]�qbcbc_�mcsjbc_:bc®�h�qb�k«½jb�]H`cbc_:b�±=bc`ci0oYqbcbc_
[��Jbc`\sjb.w.npr=�bcsjb�rgb�`feg[^wahH_�rgb�¢£[Jk ¤ nD��hgk�nphgn^_�qb\w.nH]Ji0klb�]Ji��goHb�hHsyoH_�sUx{np�H_�b�k���[DiÂ½unH]
bc_|i��D[Jk«½y[J�HsjbJm:hHs�oH_�½jsYbc_�i|½�w6hgnpk�i�[J]Ji�rgb6rl½u_�hgnJ_|b�k�r=x�og]��gnp]£w�npr=�bcsub P 3 � ; � � ;�rgbasy[
_|bcvpw�b�]Ji0[WiÌ½jnp]S����]dhg[Jk�iÌ½j`�oHst½jb�kcm=sjbc_�bc®ghYqb�k«½jb�]H`cbc_�w�b�]Yqbcbc_¨_0ogk¨sy[�w.npr�qbcst½u_�[DiÌ½jnp]rgbasy[
hg[Jk�n^subak�b�hgkHqbc_|b�]^igqbcb.hg[Jk©s�[t_�npk�iÌ½jb.r=x�og]£�g[J]H`.rgb��Fsji0k�bc_.w.np]^i0k�b�]^i���oSx³b�]£[D`c`cnpk�rF[^]Ji
hHsyoH_�r=x ½�w6hgnpk�i�[J]H`cbA[Jo¯hgk�nH`cbc_|_0oH_a`�[W`fe�qb ¸L�gox½-$�npoHbA[Dsjnpk�_.sjb¥kW nJsjb�r=x P 3 � ; �� ;�¼cm7subc_
i0[JoH®�rgb
k�bc`cnH]g]g[	½j_|_0[J]H`cbA[JoHvHw.b�]Ji�b�]Ji�� ¾(sUxØ½y]J�^b�k�_|bJm7sy[£w.nHrPqbcst½j_0[DiÌ½jnp]�hg[Jk.w.nHr��bcsjbc_
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w.b�]^i0[DiÌ½jnp]�rgbc�x½jb�]Ji�[Dsjnpk�_�hHsyoH_�`cnHwahHsjbc®pb��oHbrF[J]H_�sjb`�[D_argb¥w�nJi|_�½j_|nJs0qbc_���Z\[J]H_
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sjb � = � ; � � ;j3FB.rgbc_�´ w.bz½jsjsjb�ogk�bc_ae��ghgn^i0e��bc_|bc_¨°Unpogk|]x½jbc_.hg[Jk\og]_��H_|i��b�w.b.`cs�[W_|_Ì½j��oHbtrgb
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�y»2X�X���¢£[JkliÌ½y]t¾�� � [J]g]Hb�kc��� � � � � � �� 
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¹�Z � mH¾�hgk ½us�» � Z À �
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�]x½j�Jb�kl_Ì½jio�£��]Hv�½~}
]Hbcb�k ½�]HvtZ�b�hg[Jk�i�w.b�]Ji�} 
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� � � Q
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� � �
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¸� � � ���
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