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k�std�a0co��g�n�jËg�n'uzcoarn'con�j7q v � � q0con_. �]� l v�p u�c p ��n|l�con'k�arltf]l + u�c p y v nÆu�c p � p a4�³f p con'c p j7a0c
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d < S d �"c!d b (fe�(,Q
(3�"c!dge�(,Q�e h[i8jXkUl�h m  n�oqp b (3�"c!dge)(> } e Ã [ � � � � \

{ v ��coa (,Q g�n'u (3�"c!d uia0c2� � k�k�con|��coq0coj7g�n�j?conWu�c p c p kml�cons_)c¬s�d'k�coqr{�a pm� g�n�jËg�n'uzuia0c
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� �



��~ � � Ì � � � � ��� � �°����~������
	 � ��� � � ��� ��~������

����� � ���������%���¬#��!����"����%�
	�����
����������"��b����#��! t$!"�

C%D��ND.G � IØM��'PRQ�� ����Z�Z�H ���
�ba0c³uia p c � l�con¼�Æc¬k�kmy?c p w � d p con�u�c p��?v k7�3a0k�std'con �Ll pt� d�qrg�n�jW��con|g�l76�con �Ll � n'u �]p u � ��c �
l�c � l v�p conWu�c p � v std'con'c p j7a0c��dI�ikma ��� � � q v�p a4�¦col�c p g�n'u � �g pm�7� �%�¦c p n + j?col pt� j?conWy v n
1 � qrq v n'k��i�.nXu�conXc pmp coa0s�dL� �]p con � 	�d'con���col p f]j7l�uia0c � c¬k�l7� � k�k�con|��coq0coj7g�n�j¦u�c p ~�l7� v]�
k7�d�f p c3nLg p n v s�d � j`s�� l j ���ba0c-� � q v�p a4�¦col�c p �¦c¬ktk�conÉuia0c³�`n'c p j7a0c + arn'u�c�� k�a0c¦u � k
Ì coarq0std'con � �'k v�p ��a0c p con + uia0c � �g pm�7� �%�¦c p n%�¦c¬k�k�con¦uia0c;� p 98�%�!g�n�jearn¦coarn'c�� � � j7n'c �
lma0k�std'con_.�coq0u + g8�u�conW�(�%�g�q0k�6¬gÆ��c¬kmlma4�%�¦con����Å��c p ��coa0u�c��Æc¬k�kmg�n�j?con�6¬g'k � �%�¦con
q�f�k�kml¸kma0s�d	uia0cz� � k�k�c�coarn'c¬k Ì coarq0s�d'con'k���c p c¬s�d�n'con + 9���c p uia0c�c¬k � g's�d	a0u�con|lma h[6¬a0c p l
{�a p u»�

� ��c p d � qr�Wy v n � Ì c � y?c p k � j7l�uia0c¬ktc!�Æcolmd v u�c Ä c¬u v std + {}coarq%uia0c2.Rq49'k�k�cD6¬g � q0coarn
{^c p u�conzg8� coarn'c �]� 6�c��l � ��q0c �Ll � lma0kmlma � 6¬g���c �?v �%�¦con��
C%D��NDFC � �NU^IØM��'PRQ�� � ��Z�Z0H����
�ba0cec p uij?co��g�n'u�con'con��zcolmd v u�con�y?c p �¦c¬ktk�con�uia0c2conLl�kml�cod'con'u�con �»giw�l�kts�d � g'c p + g8� arn �
uia p c � l � giw�uia0c � p a4�³f p con'c p j7a0c�g�n'u²� � ktk�c¦u�c¬k Ì coarq0std'con'k,6¬g¼k�std�qra0c / con��%~�giw¢j p g�n'u
u�c p ��c¬k� p�v std'con'conÆarnLl p arn'kma0k�std'con�.Rqrg � lmg � lma v n'conWa0kml�uia0c¬kbn|g pe� giw^kml � lma0k�lma0k�s�d'c p 1 �´�
kma0k2�-	�j7qra0s�d�� �Åa0c¸��coa0u�con²{�a0s�d|lmarj?k�l�con � arq wÔk7�3arlml�coq�kmarn'u .Rqrg v�p c¬k76�con86¬l�coq0c¬k �?v �c�g�n'u��col�c � l v�p wÔcoq0u�c p �
�uZXTPL".�-���� -)M��xR�-)Z -���� L�� -
.Rqrg v�p c¬k76�con86¬l�coq0c¬k �?v �c)��c v � � s�dLl�conTu � k � 6¬arn|lmarqrq � lma v n'k�qra0s�d|lWy v n �Llma0s � kml v �a� v q0c � 9 �
q0con + {^coq0s�d'c�uig p stdXuia0c�j?coq � u�con'con �°s�d � g'c p  �]p lma � coq � n�j?c p coj7l�{}c p u�con��°��n � v n'uiq v k�con
��f�s�d|l�conËq � k�k�con³k�a0s�d³u � �3arl��°s�d � g'c p ��a0kNarn³coarn'c p ��nLlBw¢c p nLg�n�j!y v n¸coarn�arj?con � µR� � c pB�
w � k�k�con��)�Åg p std�coarn'c�kml�c p c v k �?v �a0k�std'c 1}c v � � std|lmg�n�jË{�a p u¸coarn'c�u p coa0uia4�¦con'kma v n � q0c � c �
�?v n'kml p g � lma v n¹u�c p �°std � g'c pt� s�d'k�c\�-	�j7qra0std��� � s�d'u�c�� 6 � d�q p coa0std'c#��f��%iw¢g�n�j?k � g�n'u
�Ll p cog'c �»c � l�cÅ��c p 9's � k�a0s�d|lmarj7l�{ v�p u�con�k�arn'u + q�f�k�kml}kma0s�d�u � k^q v n�j7arlmg'uiarn � q0cb��n|l�con'k�arltf]l�k �
 p�v h'q � g'k�u�con'� � l�con p c �?v n'kml p g�a0c p con�� � � k � p�v h'q ��� n�nzu � n�n���conLg�l76¬l�{^c p u�con + g8�
uia0ce��n'c p j7a0ceg�n'u�uia0ce� � k�k�c�u�c¬k � p a4�³f p l�coarq0std'con'k�6¬gX��c¬kmlma4�%�¦con��
� -JR�-��aR L .�� -)ZSV�- .
1�coa}uia0c¬ktc p �Æcolmd v u�c¸c p w � k�k�con � giwbu�c�� � p ui� v u�con�y?c p l�coarqrl�c\��col�c � l v�p wÔcoq0u�c p coarn'con
Ì coarq}u�c¬k �°s�d � g'c p d � q v k�� �La0c%�¦c¬ktk�conÉuia0c3q v��7� q0c Ì coarq0std'con'uia0s�dLl�c�g�n'u)uia0c¦~Ån � g�niw¢l�k �
6�coarl��P�ba0c �°std � g'c pmp a0s�dLlmg�n�j�q�f�k�kmlekma0std � g'keq0col76¬l�c p c�� � giw �� � �! ��c¬kmlma4�%�¦con���")con�n
y°a0coq0c#�bcol�c � l v�p conºj7q0coa0std86�coarlmarj�j?col p�v �»conº{^c p u�con +`��� n�n � g'std¶uia0c#� p 98�%�2g�n�j¼u�c p
. p�v nLlbj?c��¦c¬ktk�con + uia0c!coarnÆ� ��/ w�9 p u � kÅ~Åqrl�c p u�c¬k��°s�d � g'c p k�a0k�l����ba0c � p a4�³f p con'c p j7a0c
{�a p u³uig p stdXuia0c Ì coarq0std'con'uia0s�dLl�c�a4� ~Å�'kml � n'u¦y v n � � � y v � �°std � g'c pm� c p n���c¬kmlma4�%�!l
# y°j7qØ��~��'k�� � �%$i� � + ��� � �'& ��� � 6¬g){^c p u�con²uia0c¦y v�p d � n'u�con'con � � l�con � n�coarn'c  �]pt� �¦c �
l p a0kma0c p l�czq � l�c pt� q0c'�ba0std|l�coy?c p l�coarqrg�n�jºj?cxh'lml�col + uia0c�� � n	��coa0k7�a0coq0km{^coa0ktc � g'k¸� v nLl�c �
	 �]p q v]� �La4�2g�q � lma v n'con�u�c p �°s�d � g'c p j?co{�arn�n|l��i��arnË{^coarl�c p cÅ{�a0s�d|lmarj?c��Æc¬k�kmj p 	 / c�a0k�lNuia0c� c p l�coarqrg�n�j�u�c p ~Ån'kmlma0coj?k76�coarleu�c¬k �Larj7n � q0k # u�cxh'n�a0c p l � q0k)(�coarl�uia��»c p con86 + arn)u�c p��7µ`·
u�c p arnLl�coj p a0c p l�con ��c¬k � �2l � �%�qrarlmg'u�c�c pmp coa0s�dLlÅ{�g p u�con &>+ uia0c �3arl�u�c�� ��� v n'con � nLl�coarq
y?c pm� nI98iw¢l�a0kml�g�n'u�u � uig p stdzcoarn'c � c �?v n'kml p g � lma v nzu�c p � � ktk�con86 � d�q��=c p q � g���l��
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��� . v qrj?con'u�con k v qrq � giw³u�conTarn:uia0c¬k�c p ~ p ��coarlzy?c p {}con'u�col�con �bcol�c � l v�p l(�)=n�f]d'c p
coarn�j?coj � n�j?con�{^c p u�con�� � 6¬arn|lmarqrq � l v�p cona`7`�j?cod[	 p con�6¬g	u�con �Ll � n'u �]p u�u�col�c � l v�p con u�c p
Ì coarq0std'con8�dI�ikma � ����conÆj p g�n'uiq0coj?con'u�con�~�giw¢� � g_6�coarj7l�~Å����� � � � � �»� p ��c¬kml�cod|l � g'k�coa �
n'c�� �]� lmary?con + qra0std|l7 p�v uig86¬a0c p con'u�con��	��
�¨� �
��F�r¥7 �
Ô£�¨�x¤3¥? .�x¡�
Ô¥�� + coarn'c�����
 ©xª  ¢�0��
¢ .�x¡ + coa �
n'c���� ª £? Ø£�¤+¯L�  �
�����
Ø�x¡ # � � & 6¬g p �g�2{ � n'uiqrg�n�j�g�n'u � c p k�ltf pm� g�n�j)u�c p �»a0std|l7�g�q0k�c
g�n'u¹coarn'c p�� ¥��
� + uia0cXuia0c#1�c¬k�std � qrlmg�n�j?k�coq0c � l p�v n�a � u�c¬k � d v l v �2g�qrlma4�qra0c p k�conLlmd�f]qrl��
��arn'con �°s�dLg�l76�j?coj?con²f]g / c p c¬k �»a0std|l+g�n'u*�¦c¬s�d � n�a0k�std'cX��arn A 9'k�k�cË��arq0u�col3coarnÉwÔc¬kml�c¬k
��cod�f]g'k�c7�±��arn�6¬g'k�f]l76¬qra0s�d'c¬k���¯ �!�W�o Ø¥7�F��g8� u�con � d v l v �2g�qrlma4�qra0c p d'c p g8�uia0con|lg6¬g p
~Å�'k�s�d�a p �!g�n�j³y v n�� � j7n'colBw¢coq0u�c p n��

.�9 p uia0c Ì coarq0s�d'con'u�col�c � lma v n�{�a p u�uia0c�"N� ¯i£�¡���#���x¨ �¦u�c¬k � 6¬arnLlmarqrq � l v�p k � g'kmj?conLg�l76¬l��
.Rqrg v�p c¬k76�con86e��c¬k�s�d p coar��lbuia0c���arj?con'k�std � w�lÅ��c¬kmlma4�%�!l�c p � � l�c p a � qra0con +±� giw¢j?con v �%�¦con'c
��n'c p j7a0c�arn�coarn'c p  p�v �%�l�con��"�3a0k�kma v n�y v n �»a0s�dLl # ;�$ } n'k & {�a0c¬u�c p�� �86¬g�j?co��con��8��c p� p�v 6�c¬k�kÅc p �-	�j7qra0s�dLl�coarn'c$ p f�6¬a0k�ce�Æc¬k�kmg�n�j³u�c p (�coarlmarniw v�p � � lma v nÆg�n'u�d � l�coarn'c!k�cod p
� g p 6�c Ì�v l76�coarl����ba0c �»a0s�dLl7 p�v uig � lma v n¹a0kmlewX9 p uia0c��¦coa0kml�con � 6¬arn|lmarqrq � l v�p con v ��c p d � qr�
coarn'c p ��c¬kmlma4�%�!l�con¹��n'c p j7a0c¬k�s�dL{^coqrq0c�6¬g p u�c� v n�a0c p l�con¹��n'c p j7a0c¸qrarn'c �]p + k v u � k�kD�3arl
coarn'c p qrarn'c �]p con � c p kmltf pm� g�n�j � � � d v l v �!g�qrlma4�qra0c p uia0cN~g�%�qrarlmg'u�c�u�c¬k�coq0c � l p�v n�a0k�std'con
~Åg'kmj � n�j?k7�g�q0k�c¬ku p�v  v�p lma v n � qP6¬g p u�c� v n�a0c p l�con��`n'c p j7a0cea0kml��

.�9 p uia0c$�¦coa0kml�conz� � l�c p a � qra0conÆq�f�k�kml�kma0stdzuia0c!~�n'kmlma0coj?k�6�coarlÅu�c¬k��Larj7n � q0k�y?c p n � std �
q�f�k�kmarj?con¸g�n'u¸u�c p 6�coarlmqra0std'c � c p q � giwRu�c p � �3a0ktkma v n��3arl�coarn'c p ����c p q � j?c p g�n�j � g'k&6¬{}coa
c r  v n'conLlma0coqrq0con (�c p w � qrq0k � g p y?conX��c¬k�s�d p coar��con + coarn'c p  ©oª ¨��x���[g�n'u�coarn'c p �r¥�¨L§�¬¥�¤ 6�c pB�
w � qrq0con'u�con�� v �% v n'con|l�c �

%'&�� n�oqp b e)(
½�* c�+F/.e { � n�oqp b e)(

½ + ]-,/. e q # � � ��k &
C%D�0�D.G 1 ØO»Z´Q?IØP�Z��'I���Q?I��.O�Q�S[M����

� q � kmlma � k76¬arnLlmarqrq � l v�p conº��c¬k�l�cod'con � g'k+coarn'c�� v�p j � n�a0k�s�d'con � 6¬arnLlmarqrq � l v�p # �]p�v � � lma0k�std'c
� v d�q0conL{ � k�ktc p kml v ��c & j?coq
	7k�l³arn coarn'c����q � kmlma0k�std'con Ì[p f]j?c p �}��d p c � c �]� lma v n'con�kmarn'u
k�cod p  p�v �%�l + l(�)�a0k�std'c�~Å� � qrarn�jx6�coarl�conË��col pt� j?con � � $Rn'k����La0c���a0col�con¸coarn'c�d v d'c �»a0s�dLl �
� g'km��cog�l�c+g�n'u�kmarn'uWy?c p j7q0coa0s�d'k�{^coa0k�c  p coa0km{^c p l�� � � k��P	7k�con)u�c¬k � v q0c � g�q �]p con � 6¬arn �
lmarqrq � l v�p k�arn � q � kmlma � d � l � g / c p u�c�� u�con �`v�p l�coarq + u � k�k�u � k � 6¬arn|lmarqrq � lma v n'k7� � l�c p a � q
q0coa0s�dLlËarn¶��coqra0co��arj?cXj?c v �¦col p a0kts�d'c�. v�p �¦con j?co� pt� std|l¸{^c p u�con ��� n�n��`�`arn¶l(�)�a0k�std'c¬k
� �3a0k�k�a v n'k�k7�c � l p g8� 6�coarj7lÅ~������ � � � $i�
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� � k � 6¬arnLlmarqrq � lma v n'kmqra0s�dLl�conLl�kml�cod|lNa4� . � qrq0c�coarn'c¬k v�p j � n�a0kts�d'con � 6¬arnLlmarqrq � l v�p k^uig p std
uia0c��Å��c p j|f]n�j?c�y v n3u�coq v��7� qra0kma0c p l�con �N� q0con86 � ��q0c � l p�v n'con³arn À � � v q0c � 9�q v�p ��arl � q0con��|��arn
l(�)�a0k�std'c¬k �Åary?c � g'k�s�d'c�� � 6�coarj7l�~Å����� � � � � ���ba0c�� v n�a0k � lma v n'k�con'c p j7a0c!coarn'c¬k�j?coq � u�con'con
Ì coarq0std'con'k p coj7l}uig p std �Ll�	 / c�g�n'uË{^c¬std'k�coqrn'u�c � v q �]p a0k � lma v n'kBw¢coq0u�c p k v { v d�q»coq0c � l p�v n�a �
k�std'c �Åary?c � g'k +[� q0k � g's�d �°std|{�arn�j7g�n�j?kmn�ary?c � g'k � n����ba0c � n�j?c p coj7l�con²��q0c � l p�v n'con¼a4�
�Larn�j7g�q0colml � � �ikml�c�� w � qrq0con2a4� � qrqrj?c��¦coarn'con3k v w v�p l�uig p s�d�arn|l�c p n'c�kml pt� d�qrg�n�j?kmq v k�c^����c pB�
j|f]n�j?c # 0 $ } 'k &%� giw�u � k �� � ��ary?c � g%6¬g p 9's � � �`v n �� � g'k%a0k�l%uia0c " � d p k�std'coarn�qra0s�d � coarlcoarn'c¬k�kml pt� d�q0con'u�conW����c p j � n�j?k � giwNcoarn'c¬kbu�c p �°s�dL{�arn�j7g�n�j?kmn�ary?c � g'k�j p�v0/ � �»a0std|l � g'k
uia0c¬k�con�����c p j|f]n�j?con ��� n�n�u�con � 6¬arn|lmarqrq � l v�p g�n�j?c¬kml�	 p l�uig p std[^|g'c p con + u � uia0cÅ�`n'c p j7a0c
u�c¬k � ��j?c¬k�l pt� d�qrl�con � d v l v n'kD6¬g � q0coarn)a0kml + g8� {�a0c¬u�c p uig p std�u�con��Å��c p j � n�j ��� Á
�� p c � �'k v�p ��a0c p l�6¬g�{^c p u�con # � 6¬arn|lmarqrq � lma v n'kmqra0std|l & �

��q0c � l p�v n'con � g'k � n�j?c p coj7l�con Ì[p a4�q0colml � (±g'kmltf]n'u�con�w � qrq0con�co��coniw � qrq0k�kml pt� d�qrg�n�j?k�q v k
� giweu�con � p g�n'uq6¬g'kml � n'u Ì � + coarn �Å��c p j � n�j�uig p s�d coq0c � l p a0k�std'c��ba4 v q0k�l pt� d�qrg�n�jÉarn
coarn'con �Larn�j7g�q0colml � (±g'k�l � n'u!a0k�l Ä c¬u v std!uig p s�d+~Åg'km{ � d�q p coj?coqrn�y?c p � v l�con����ba0cN~Å� p coj7g�n�j
�7� n�n¼uig p std²coarn'c¸d[	�d'c p c � p uin|g�n�j�y v n²��g�qrlma4 v q0kml pt� d�qrg�n�j)c p w v qrj?con + Ä c¬u v s�d¹kmarn'u
uia0cb����c p j � n�j?km{ � d p kts�d'coarn�qra0s�d � coarl�con' p�v (�coarl�u � wX9 p^� q0coarn # �¦col � k�l � ��arq0c p (±g'kml � n'u & �
��� � qrqrj?c��¦coarn'con¶{�a p u¹u � k ��ary?c � g²w p 9�d'c p uig p s�d¶uia0c ")c¬std'k�coqr{�a pm� g�n�j �3arl¦coarn'c��
� n'u�c p con�� v q0c � 9�q�uig p s�dzuia0c � c �]� lma v n

� ��{ � � Á�� ={ � ��{ � d v n v n'con # � � � µ'&
con|lmyJ	�q � c p l��z�ba0c¬kzqra0cxw¢c p lÆa4� ��coj?con'k � l76*6¬g p k�s�d�n'coqrq0con ~Å� p coj7g�n�j	u�c p �Larn�j7g�q0colml �
(±g'kmltf]n'u�c)uia0cWq � n�j?k � �¦c (�c p w � qrq0k �?v �% v n'con|l�c + uia0c Ä c¬u v s�d arn u�con �¦coa0kml�con v�p j �´�
n�a0k�std'con � 6¬arn|lmarqrq � l v�p conÆy?c p n � s�d�q�f�k�k�arj7lÅ{}c p u�con ��� n�n��
K Q����NR Y[T��
� - TPR�-�QXM��������[M O Q�O � - QSR �NL"!$# - QXZ��%� - MNR'& �
.�9 p q0coa0s�dLl�c Ì coarq0s�d'conÆg�n'uXn�a0s�dLl�6¬g � q0coarn'c � arn'colma0k�std'ce��n'c p j7a0conÆa0kml�uia0cF p�v uig86¬a0c p l�c
�»a0std|l7�¦con�j?c!a4� � 6¬arn|lmarqrq � l v�p  p�v  v�p lma v n � qP6¬g p u�c� v n�a0c p l�conÆ��n'c p j7a0ceu�c¬k Ì coarq0s�d'con'k �

(*)�+ u q # � � ��� &
�ba0c¬k»j7arqrl���coa0k7�a0coq0km{}coa0k�c%wX9 p ��q0c � l p�v n'con!arn � q � kmlma � k76¬arn|lmarqrq � l v�p con!wX9 p u-, �/. t $�< w � c � �
�ba0c2~Åg'km��cog�l�c!u�c p ���!{ � n'uiqrg�n�jXy v nWu�c� v n�a0c p l�c p ��n'c p j7a0c�arn ��a0s�d|l�a0kml Ä c¬u v s�dÆa4�
~Åqrqrj?c��¦coarn'con�arn �?v �%�q0c r c p ")coa0k�c�y v n�u�c� v n�a0c p l�c p ��n'c p j7a0c +'Ì coarq0std'con �]p l�g�n'uXk7�c �
6¬a h�k�std'c p � v n�a0k � lma v n�u�c¬k Ì coarq0s�d'con'k � ��d�f]n�j7arj'�

���



� � � � � (���� Ì ��� ��~ Ì � � ���)��� Ì �"� Ì � � ���

��������� �
	���G����� � � ��� �J&���	��3,$-.&$(+�M&J���.&2���G"�� &$9 ��� �E��( "�'S������ �3,$-�&$� =?H.����# ���8� ��#�"�'W� � 	�'���� �J'4�-�&J� #%�2���.�:��� & =i����
	�� &2#W#W� �."�� ��&$� Q ' � ��� &2#W#W� ��� �.&���	��K'���	�(<�8� ,$-f�&2#@'P&$����#+�&2H;&J� ,$-���&2#2�D= �	����UQ � �$&2H;&J� ,$-���&$�<��� &��6& % &J���8� �&$�GF�'O	�����HJ	��\# ������&��R=�� # =��	� # Q
� # Q
�	� # 	�� % ����� &7�����&@�'P&2�#�&$�����M��&$'O-J�����U��&$'�&$� &$9@#@'P"���� �3,$-�&$� ��� �.&���	��f��( &�� � /1&$'P&J� ,$-0��� &2�#�6& % &J��� �7&J���.& �.&J���;��\#@'O	�92# 	�'1��	��%=�,$- % ����
	�����;��� �.&���	��I( � # #��/��� �3,$-�&$� � ��&$'S�� &������\# ���.��&$���."�� � � ��� &�� ' �.�$�� ��# � &$'S#E��	��<T�� � V,+@�
�°std|{^c p c p c + n�a0s�d|l �Øp coq � lmary°a0kmlma0k�std'c Ì coarq0std'con%�3arl%j7q0coa0s�d'c p%� arn'colma0kts�d'c p ��n'c p j7a0cB p�v]�

uig86¬a0c p con³{}con�arj?c p �»a0std|l^��coa�j7q0coa0std'c�� + u g�n'u¦uia0c �»arn'c �]p arltf]l^q�f�k�kml�n � s�d�� � � k`c p kml�c
� v u�coqrq + u � k�k�uia0c¬k�c+��arj?con'kts�d � w¢l2c p w v qrj p coa0std)��c¬k�s�d p coar��con �?v n�n|l�c + j?codLl � giw�� �������
6¬g p 9's � � �Åco��con�u�c p y v�p d'c p ��c¬k�s�d p a0co��con'conÈ~�n p coj7g�n�j¹u�c p � v q0c � 9�q0czu�c¬k � 6¬arnLlmarq �
q � l v�p k + uia0cXwX9 p u�con � 6¬arnLlmarqrq � lma v n'kmy v�p j � n�jºcon|l�kts�d'coa0u�con'u	a0kml + {}c p u�con � g'std	� v q0c �
� 9�q0c3a v n�a0kma0c p l��� ������� y?c pm� n 98iw�l�uia0c¬k �3arl2u�c p ��a0s�d|l7 p�v uig � lma v n�� �J��� � �°coarn'cËk�c��3a �
c��%�a p a0k�std'cD. v�p �¦coq�a4�%�qra46¬a0c p lÅ��coa�j p�v0/ c p k7�c�6¬a h�kts�d'c p � v n�a0k � lma v na`��2coarn'c �if]lmlmarj7g�n�j
u�c p �»a0std|l � g'km��cog�l�c �

� (
��� &

� �"!
�$#

$ {&% � �'!
�'#

# � � � � &

�3arl�� q q q � �'k v qrg�l�c � 6¬arn|lmarqrq � lma v n'ktc)(-6¬a0con86
% � q q q y?c pm� n 98iw�l��ba0std|l�c2u�c p � v n�a0k � lma v n'k�6�con|l p con��3arl � u y �*� q

�ba0c � �]pt� �¦col�c p �$9'k�k�con � nzc r �c p a4�¦conLl�coqrq0c,� � l�con � n�j?c� � k�kmlb{^c p u�con�� � u y ��� + u�c p��n'c p j7a0coy?c p qrg'kml  p�v �Ll p c¬s � c + d�f]n�j7l�nLg p y v n � g�n'u v�� . �]� l v�p con � � + n�a0std|l�y v nWu�c p
� � k�k�c7���Åa0c¸~Åg'k�k � j?c + u � k+k�s�dL{^c p c p c Ì coarq0s�d'con¹{^con�arj?c p ��a0s�d|l  p�v uig86¬a0c p con²a0kml � q �
k v nLg p a4� n�a0std|l �Øp coq � lmary°a0kmlma0k�std'con_1�c p coa0std�jx9�qrlmarj'���ba0ce� pm� q�f p g�n�j³w�9 p uia0c �if]lmlmarj7g�n�j
a0kml + u � ktk`d v d'c �ba0s�dLl�con � n³a v n�a0kma0c p l�con¸� v q0c � 9�q0con³�.nLl�c pt�]� lma v n'con 6¬{�a0k�std'conËu�conË� v]�
q0c � 9�q0con¼c p q � g���con + uia0cËuia0c�~Ån p coj7g�n�j?k�con'c p j7a0c�u�c p � 6¬arnLlmarqrq � lma v n � giw � n'u�c p c ")coa0k�c
�,+ ÎRÏÑÐ�ÒÔþ7ÐÓßBÏ.-�ÒÔà.â]Ð
/�ä�Ú]ÏáÒØ×tÝØÏáäxÚ3ÐÓÚ�ÝØÒÔþ�ãØÏáà�â¬ÝNì´Ð�ã^Ù�Ï�ÝÔÝØçáÐÓãØÐ�Õ?×�â´ç�×tÚ+þ´ãØä�ì�Ö]ßBÏáÐÓãÔÝØÐÓÚ0/�ä�Ú]ÐBÚ´þ�×x×�ãØÐBÚ+þ�ãØä�°ùtÚ]Ü�ÐBÚ]ÐBÏáÚ´â]ÐBÏ�Ýmð1/�Ò¢Ý32�ì´ÏáÐbÙ�Ï�ÝÔÝØçáÐÓãØÐ � Ú´ÐÓãØÜxÏáÐ�þ�ãØä�/�äxÚ´ÐBÚ]þ]×x×�ãmî�ì]×�Ú´Ú¦ÏÑÒ¢Ý�ì´ÏáÐbÒÔþ7ÐBßÓÏ4-]ÒÔà�â´Ð5/FäxÚ]ÏáÒØ×�ÝØÏÑä�Ú

ÜxçáÐBÏáà.â0687:9<;"7>=�?@;'2Bð

��k



��~ � � Ì � � � � ��� � �°����~������
	 � ��� � � ��� ��~������

� �iwX9�d p con + g�n'u�k v n|g p coarn � q0coarn'c p c pbÌ coarq%u�c p u�c� v n�a0c p l�conÆ��n'c p j7a0c2arn �»a0std|lbg8�3j?c �
{ � n'u�coqrlÅ{�a p u»�

�ba0c ��a0s�d|l � g'k���cog�l�c+a0kmlbu�c¬k�{}coarl�c p conzl�c��%�c pt� lmg pt� ��d�f]n�j7arj'�»��n � q � kmlma � k76¬arnLlmarqrq �´�
l v�p conWa0kml�kma0c Ä c¬u v s�dWa4�f1�c p coa0std�y v n eÅ6 }  	=��a0k�� � µ  	5 pt�]� lma0k�std �?v n'k�l � n|l��C1}a0k
� � µ  	Ty?c pmp arn�j?c p lÅk�a0s�d�uia0c � �3r a4� � q0ce~Åg'km��cog�l�cearn'kmj?c¬k � �2l�n|g p g8� �`· �
�#Y ����� -)Q ��-�� � Q�-)M��
��q0c � l p�v n'con�c pmp coa0s�d'con�arnXn � d'c�6¬g � qrq0con � 6¬arn|lmarqrq � lma v n'k�u�col�c � l v�p conÆcoarn'c�� � s�dL{^coa0k�c)( �
6¬a0con86�y v n � µ7µ`· � � � � �J� � �%� �´� �Ll pt� d�q0con-�$9'ktk�con+w�9 p u�con � � s�d|{}coa0kNc p kml�uig p std � d v]�l v c ��c � l + 	 v �%�l v n'c �»c � l v u�c p � �7�]p ��arq0uig�n�j�arn³��q0c � l p�v n'con �?v n|y?c p lma0c p l}{^c p u�con����La0c
{^c p u�conÆarn � q � kmlma � k�6¬arn|lmarqrq � l v�p con � giw�j p g�n'uÆu�c p j?c p arn�j?con � p uin|g�n�j?k76 � d�q0con XT�7� g8�
u�col�c � lma0c p l��[�'� v n'conÉk v qrqrl�conÉ��coa p coq � lmary°a0kmlma0k�std'con ��c¬k�std|{�arn'uiarj � coarl�conºf]d�n�qra0s�d�j7g�l�c
� � s�d|{}coa0k�c)(-6¬a0con86�conWd � ��con�{�a0c���q0c � l p�v n'con��
C%D�0�DFC 1 K`S»Q7S[Y H�ÔQ?I.\ .I��'M
� d v l v �!g�qrlma4�qra0c p { � n'u�coqrnÆkts�d|{ � s�d'c¬k��»a0std|l # 6?� 1b� � g'k�coarn'c�� � 6¬arn|lmarqrq � l v�p & arn�coarn'con
�¦c¬k�km� �]p conzcoq0c � l p a0k�std'con �Ll p�v ��g8��� �La0c�kmarn'uXk v c��%ih'n'uiqra0s�d + u � k�k�kma0c � giw�kml � lma0kmlma �
k�std'c p 1 � kma0kbcoarn86�coqrn'c � d v l v n'con�n � s�dL{^coa0k�con � 	�n�n'conWg�n'uÆc pmp coa0s�d'con � c p kmltf pm� g�n�j?k �
w �]� l v�p con�y v nX��a0k 6¬g $ } � �
� T�� � Y[T T M V ��T�M �aRUQSLNM
~Å����� � � � � 6�coarj7l`u�con¦~�giw¢� � g¦coarn'c¬k�qrarn'c �]p w v�� g'k�kma0c p con'u�con � d v l v �!g�qrlma4�qra0c p k��L~Ån3u�c p
�Llma p n'k�coarl�c+��cxh'n'u�col�kma0s�d�coarn��bq � kBwÔcon'kml�c p + {^coq0std'c¬k2coarn'c�d � g's�d'uq9�n�n'c �°std�a0s�dLl2coarn'c p
��coj7a0c p g�n�j¹con|lmd�f]qrl + uia0c � d v l v��7� lmd v u�c7����arniw � qrq0con'u�c¬k �»a0s�dLl�q
	7kml³d�a0c p ��q0c � l p�v n'con
d'c pt� g'k + uia0c³uig p std²coarn'c p coj?coqr� �]p c\. v�� g'ktkma0c p g�n�j � giw�uia0c � �P���°n v u�c³j?coq0coarl�col�{}c pB�
u�con��I�ba0c ���°n v u�conËkmarn'u¦uig p s�d¸uia0c�1 � kma0k # n�a0std|l � ��j?co��arq0u�col & arnËcoarn'c p}� giwÔkml�coarj?con'u�con
� v l�con|lma � q p coard'cÆj?c¬k�s�d � qrl�col + k v u � k�k¦uia0cX��q0c � l p�v n'conºy v n ���°n v u�c\6¬g����°n v u�c���c �
k�std�q0cog�n�arj7l�{^c p u�con��C1�coa4� ~�giwX pt� qrqRu�c p ��q0c � l p�v n'con�{�a p uWcoarn Ì coarq`u�c p�� arn'colma0k�std'con
��n'c p j7a0c+arnW~�g'k�l p arlml�k �]p ��coarlbwX9 p {}coarl�c p c+��q0c � l p�v n'con�g8�3j?co{ � n'u�coqrl����ba0c¬k p c¬kmg�qrlma0c p l
arn�coarn'c pË�7� k �7� u�con �]p lmarj?con � c p k�ltf pm� g�n�j²u�c¬k �Ll p�v �¦k¸��a0k¸d�arn 6¬g p ~Ån v u�c + { v u�c p
�Ll p�v � 9���c p coarn'c�� "	a0u�c p kml � n'u � q0k �  � n�nLg�n�j?k�uia��»c p con86!j?c��¦c¬k�ktcon�{�a p u»�

~Ågiw�j p g�n'u¹u�c p � � k ��� u�conLy?c p kmltf pm� g�n�j*�2g'k�k³uia0c��bq � k p 	�d p cXcoy �]� g�a0c p l3{}c p u�con��
� � kba4� � � k �7� u�con pt� g8� {u9 p u�c,6¬g8��`arn'con�lmd'c p �3a0k�s�d � n�j?c p coj7l�c3� v n'con�c p 6�cog�j?con +
uia0c�coarn'con]�bg�n � coq0kml p�v � ��arq0u�con + 6¬g8� ~�n'u�c p con�{u9 p u�con�uig p s�d��`q0c � l p�v n'con �7� k �7� u�con
a v n�a0kma0c p l�c]� � kml�coarq0std'con � giw�j p g�n'u¼ard p c p+� q0coarn'c p con���c¬k�s�dL{�arn'uiarj � coarl � � std8�g�q0k�cXc pB�
6�cog�j?con + uia0cËuia0c Ì[v l76�coarl+u�c¬k � d v l v �2g�qrlma4�qra0c p k³c p d[	�d'con�� � d v l v �!g�qrlma4�qra0c p¦� 	�n�n'con
j?c��g�q0kml + {�a0c+arn�u�c p ~�nL{^con'uig�n�j��3arlecoarn'c�� � 6¬arn|lmarqrq � l v�p +Rv u�c p arn�coarn'c�� �?v n|lmarnLg �
a0c p qra0s�dÆ� v uig'k���col p a0co��con�{}c p u�con��

�ba0c " � d p k�s�d'coarn�qra0std � coarl + uig p std coarn coarniw � qrq0con'u�c¬k � d v l v n u�c p ")coqrq0con�q�f]n�j?c 8
� nºu�c p � d v l v��7� lmd v u�c�coarnº��q0c � l p�v n¶d'c pt� g'k76¬g�q
	7k�con + {�a p u	��¯�¥�¨� .�x¨���
 ��
Ø�x¨ �� j 8Fkj?con � n�n|l��}�`k³{�a pm� l³u�c p � d v l v coq0c � l p a0k�std'cz� ��c � l�k��"�ba0c � g'kml p col�con'u�con	��q0c � l p�v n'con
d � ��con�uia0c���n'c p j7a0c

u &��%h.y 8 e�� # � � � $ &
�3arl � q q q ~�g'k�l p arlml�k �]p ��coarl��

$ µ



� � � � � (���� Ì ��� ��~ Ì � � ���)��� Ì �"� Ì � � ���

��������� �
	��������� �
�!=�,$-�&$(M��# � �3,$-.& C��J'S�\#6&$���8	���Y&J����&2�f������&��J' � "�9$	��\�2� &$'P&$�.��&$�0� -�"$#6"�(I	�� # � �
���8� &$'S����CE� &7C��N��"N��&$� % &$'P��&$� ����&$'i�
� & � � &$92#@'P"N��&$� ��( -�����#6&$'P&$� � ����& �J"�� &J���.&$' �.���\�3&$�;���&$� /D���2� � ( � #%�&2�\#\���1&$� #�&$'%� "N,$-����.������	��� �.&$'S�3"�'S�#2��C����I=i� 
�.��� % ��'P� ��� ��&$'E����"?��&�����&$��"�(<(+&$���
�ba0cD. v�p �¦coqR��c¬k � j7l + u � k�kbc¬kÅcoarn'c���arn'u�c¬k�lBw p c ^Lg'con86+j7ar��l + g�nLl�c p d � qr�)u�c p c p j �]pb� coa �
n'c � d v l v coq0c � l p�v n'conXc p 6�cog�j7l}{}c p u�con � 	�n�n'con����?c¬u v s�d � g's�d�u �]p 9���c p c pmp coa0std|l�q � n�j?c
n�a0s�dLl Ä c¬u�c¬k+��q0c � l p�v n¹uia0c � ��c pBA f�std'c7� ��� uia0c��Åg � n|l�con'c)(-6¬a0con86�6¬g � �3r a4�3a0c p con +
{^c p u�con � giw�u�c p coarn'con �°coarl�c�~Åq �7� qra4�¦col � qrq0c���conLg�l76¬l + u�c p con ��coarlmg�n�j?km� � n'u³k�cod p uia0s�dLl
g�n|l�c p u�c�� � v l�con|lma � q�u�c¬k �N�]� g�g8�¦k%qra0coj7l + u � uig p s�d³{�a p u �¦� q0coarn�j?cod � qrl�con��7��n p coarn'con
�Æcol � qrq0con¼kml p cog'con Ä c¬u v std�uia0c¸uig p s�d²u�con � d v l v c �»c � l�d'c pt� g'kmj?coq
	7kml�con²��q0c � l p�v n'con�3arl�u�con y°a0coq0con¶w p coa0con �[coarlmg�n�j?k�coq0c � l p�v n'conÈg�n'u {^c p u�conÈu � uig p std�kts�d�n'coqrq�{�a0c¬u�c p
� ��j?co� p c��¦kml�� �g� u�conW��n'c p j7a0coy?c p qrg'kml 6¬g��3arn�a4�3a0c p con + � � std|lz� � nWuia0cD� � lmd v u�con �
k�std�a0s�d|l�ktcod p uq9�n�n�g�n'uËq0coj7a0c p l�u � k�~Åq ��� qra � �Æcol � qrqN�3arl�coarn'c�� � � qr��q0coarl�c p + �¦coa0kml}~Ån �
lma4� v n�� � � qr��q0coarl�c p ��c¬k�arl76�con³{^con�arj?c p w p coa0c � � uig�n�j?k�l p f]j?c p ��� � n¸c pmp coa0s�d|l;�3arl}uia0c¬k�con
� �lma4�3a0c p g�n�j?conÆl(�)�a0k�s�d'c p {}coa0k�c��Åg � nLl�con'c)(-6¬a0con86�conÆy v n � µ´� $ µ`· �

�ba0cX~Ågiw�j � ��c�u�c p . v�� g'ktkma0c pB� g�n'u�1�c¬k�s�d�q0cog�n�arj?c p coq0c � l p�v u�con	a0kml3c¬k +�� qrq0cX��q0c �L�
l p�v n'con � g'k2u�c p � d v l v���� lmd v u�c � giw�uia0c � �P���°n v u�c 6¬gÉq0coarl�con +[v d�n'c¸u � k�k � c p qrg'kml�c
� giw¢l p col�con�� �bq0coa0s�d86�coarlmarj �!g'k�k+j?co{}f]d p q0coa0k�l�col³k�coarn + u � k�k+uia0c ")cojx6�coarl�con � qrq0c p � d v]�
l v coq0c � l p�v n'conA�-	�j7qra0std'kml�j7q0coa0s�d)kmarn'u + coj � q � nÆ{^coq0s�d'c p � v kmarlma v n)u�c p �Llma p n A f�std'c¦kma0c
c p 6�cog�j7l³{�g p u�con + g8� coarn'con	coarniw � qrq0con'u�con �»a0s�dLl7�g�q0k\6�coarlmqra0s�d¶n�a0std|l 6¬g¶y?c p w v�p �¦con��
��� ~�qrqrj?c��¦coarn'conË{^c p u�con�u � 6¬g³coq0c � l p a0k�s�d'cg.'coq0u�c p ��con|g�l76¬l�� �ba0c . v�� g'k�kma0c p k7 � n�nLg�n�j
q�f�k�kml¸kma0s�d���coabu�con �¦coa0kml�con � d v l v��7� lmd v u�con 9���c p coarn'con p coj?coqr� �]p con "	a0u�c p kml � n'u
kml�cog'c p n��[� � u�c p � � �%�¦coq4 p�v 6�c¬k�k�j?c pt� u�c � n�u�c p � �[���°n v u�c�k v c��%ih'n'uiqra0s�dÆj?coj?con �
9���c p f]g / c p conz� � j7n'colBw¢coq0u�c p nza0kml + ��conLg�l76¬l � � n]6¬g p ~Å�'k�std�a p �2g�n�jËcoarnz��g � �Æcol � qrqØ�
�ba0c¬k+a0kml3coarn'c ��a0s � coq � ��a0k�con � ��coj7a0c p g�n�j �3arl¦coarn'c p k�cod p j p�v0/ con�� � j7n'colma0k�std'con � c pB��¦c � ��arqrarltf]l����La0c³a0k�l$� � j7n'colma0k�std²ktcod p {}coa0s�d��W.�9�j7lD� � n²u � k!�zg � �Æcol � qrq&6¬g²coarn'c��
� v d�q � 	 p �c p 6¬g'k � �%�¦con + k v 9���c p q � j?c p lÅk�a0s�d�a4� ��n�n'c p conzu�c¬k � v d�q � 	 p �c p k�u � kg.'coq0u
� g'k�u�c p �`arj?con8� � j7n'colma0kma0c p g�n�j��3arlÅu�c�� f]g / c p con�� � j7n'colBw¢coq0u�u�c¬k�l p g � lmary��

�ba0cu� � k �7� u�con|y?c p kmltf pm� g�n�j2u�c p ���Ln v u�con+w¢g�n � lma v n�a0c p l�a4� ")c¬k�conLlmqra0s�d'con³{�a0c���coa
u�c p � d v l v���� lmd v u�c + nLg p u � k�kNd�a0c p coarn³��q0c � l p�v nËuia0c � v qrq0c�u�c¬k � d v l v n'k&9���c p n�a4�%�!l��� � u � k^coarniw � qrq0con'u�cb��q0c � l p�v n � n'u�c p k � q0kN��coa4� � d v l v c ��c � lNn�a0std|l�n � s�d¸coarn'c p ")c¬std �
k�coqr{�a pm� g�n�j � �'k v�p ��a0c p l2{�a p u +���� n�n¼c¬k2k�coarn'c � arn'colma0k�std'cË�`n'c p j7a0c � g'std � n*�¦cod p c p c
��q0c � l p�v n'con � ��j?co��con��N�ba0c � c p kmltf pm� g�n�j  p�v ���°n v u�c!{�a p u �����¯°¨±���¡��x¡
	}¤ 
� �
Ô£�¨���

$ �



��~ � � Ì � � � � ��� � �°����~������
	 � ��� � � ��� ��~������

� ¥]�´ Ø£�¡ ? j?con � n�nLl%g�n'u2a0kml�arn�c p k�l�c p ��f]d'c p g�n�j� p�v  v�p lma v n � q)6¬g p �  � n�nLg�n�j?k�uia���c p con86
� n 6¬{}coa&���Ln v u�con ? )����7� ")coj?con¼u�c¬ke��n'c p j7a0coy?c p qrg'kml�c¬k�arn �¦col � qrqra0kts�d'con ��coarl�c p n
{�a p uÉcoarn'c����Ln v u�c%�¦coa0kml � g'k2coarn'c p � v �2��arn � lma v n � g'k!coarn'c p uq9�n�n'con � r a0u�k�std�a0s�d|l
coarn'c¬k+g�n'c¬uiq0con¹�zcol � qrq0k # �Ók v q � l v�p &!� giwbcoarn'c�� c¬uiq0c p con¹�zcol � qrq�d'c p j?c¬kml�coqrqrl�� .�9 p uia0c
~Ån v�p uin|g�n�jºu�c p ���Ln v u�con j7ar��lXc¬k¸y?c p k�std�a0c¬u�con'cA� v n86�c��l�c7� �ba0czqrarn'c �]p w v�� g'k�kma0c �
p con'u�c . v�p � arnX~Å����� � � � � n|g�l76¬l�u�con � q � l76ec)(-6¬a0conLl�g�n'u�a0k v qra0c p lu� � lmd v u�c�y v n�~Ån �
v u�c + k v u � k�k � coarn'c�� � giwX6�coarlmg�n|l�c p k�std�a0c¬u�cbuig p std¦��q0c � l p�v n'con³con|l�kml�cod'con + uia0c�coarn86�coqrn'c
���Ln v u�con#9���c p k7 p arn�j?con��
K QXM -IY�.0QSR �qR
��c p � d v l v �!g�qrlma4�qra0c p y?c p d�f]qrlbkma0s�d +�� ��j?c¬k�cod'con�y v nzu�con�arn|l p arn'k�a0k�s�d'conWkml � lma0kmlma0k�std'con
�°s�dL{ � n � g�n�j?con	u�c p � d v l v]� g�n'u �°c � g�n'u'f p c��3a0ktkma v n¶k�cod p qrarn'c �]p + k v w¢c p n¹kma0std'c p j?c �
kml�coqrqrlËa0kml + u � k�k � qrq0c'���°n v u�con	uia0c���q0c � l p�v n'con�y v qrq0kmltf]n'uiarj²coarn'k � �%�¦coqrn + g�n'u uia0c
�  � n�n|g�n�j����2g�n'u�u � �3arl ?3� n�u�conzcoarn86�coqrn'con_���Ln v u�con �?v n'kml � nLlÅ��q0coar��l�� �bc p c p k �
l�c � g�n � lea0kml v ��c p d � qr�Écoarn'c p ��c¬kmlma4�%�2l�conÉ�zarn'u�c¬kml�k7 � n�nLg�n�j� p�v ���°n v u�c3c p wX9�qrqrl +
g�n|l�c p d � qr�zuia0c¬k�c p �  � n�n|g�n�j³c p 6�cog�j?con�uia0c � g'kml p col�con'u�conz��q0c � l p�v n'conzcoarn'con\.�coq0u � � �
w � qrq�y v�p u�c p c��3arlmlma0c p con'u�con����Ln v u�cXg�n'uºcoarn Ì coarq���arq0u�col¸u v�p l³coarn'cX��q v s � a0c p con'u�c
n'coj � lmary?c � � g8�3q � uig�n�j'�)�ba0c��zarn'u�c¬kml�k7 � n�n|g�n�j3{�a p u 6¬g8� �`n'u�cÅu�c p ���Ln v u�con � colml�c
d�arn¦j p 	 / c p + u � u�c p .'coq0u � �iw � qrq'{^coj?con¸u�c p d[	�d'c p con �Ll p 	0�¦c 6¬g�n�a4�%�!l��|��nLl�k7 p c¬s�d'con'u
{�a p u�uia0c "	a0u�c p kml � n'u�k � colml�c+a4� �  � n�n|g�n�j?k�l�coarq0c p uia4�¦con'kma v n�a0c p l����ba0c �  � n�n|g�n�j?con
��� � n¹u�con����Ln v u�con �$9'k�k�con¹k�cod p j?con � g¹coarn�j?cod � qrl�conº{}c p u�con � �Åcod8�¦con²{�a p 6¬g p� c p coarniw � s�d|g�n�j � n + uia0c��  � n�n|g�n�j2{�f p c 6¬{�a0k�std'con � qrq0con �g�°n v u�con¦j7q0coa0s�dËj p�v0/[+ u � n�n
c p j7ar��l�kma0stdXwX9 p uia0ce~��L{^coa0std|g�n�j�u�c p ��c¬k � �!lmy?c p kmltf pm� g�n�j#}=n � std�� ���Ln v u�con

} & ?	� & j s v n'kml��
��� k��
Á + }

} &� +����
��� q # � � ��� &

��a0kml�l�� �a0k�std'c p {^coa0k�c2y v n�u�c p � p 	 / con v�p uinLg�n�j � µq+ k v u � ktk�w�9 p � · �°s�d|{ � n � g�n�j¸arn
u�c p;� c p kmltf pm� g�n�jecoarn'c � coj7g�qra0c p g�n�jeu�c p �  � n�nLg�n�j � giw µ � � · ��con[	�lmarj7l�{�a p u»�7� v u�c pB�
n'c �  � n�n|g�n�j?kmy?c p k v�p j7g�n�j?conÉd � qrl�conÆuia0c¬k�c%� p con86�conWcoarn�� �  � n�nLg�n�j?k�k�std|{ � n � g�n�j?con
con|l�k�l�cod'con Ä c¬u v std � g'std¼uig p std¼u�con¼y �]p ara0c p con'u�con �Ll p�v � % c .)+ u�c p 9���c p uia0cË~�n v u�c
a4� � d v l v �2g�qrlma4�qra0c p  �]pt� qrq0coqW6¬g8� �Ll p�v � uig p s�d�uia0c)" a0u�c p kml � n'u�k � colml�c %��

,
A a0c / l��

��arn'c\. v�p �¦coq � g'k � � � � 6�coarj7l�u�con (±g'k � �%�¦con�d � n�jA6¬{�a0k�std'con¹u�c p��N�]p a � lma v n²arn²u�c p� c p kmltf pm� g�n�j¦g�n'u�u�con]�3arlmlmq0c p con �Ll p 	0�¦con �
+ }
} & % c .

%��
,

� j $�e�?7k { $

j �^{ $zk j $�e�?�k q
# � � � �'&

.�9 p coarn'c ��con � g�arj � coarley v n � · �2g'k�k � q0k v u�c p �Ll p�v � 9���c p uia0c�" a0u�c p kml � n'u�k � colml�c
s � � � µ7µ � � q�j p 	 / c p k�coarn��|��� j?c��g�q0kml�con¸� v uig'k`l p col�con�u�con�n v s�d � �arl76�con'k�l p 	0�¦c � giw +
uia0c¦u�con �3arlmlmq0c p con¼~�n v u�con'kml p�v �5{}coarl$9���c p l p c ��con + arn'km��c¬k v n'u�c p c � giw�u�con)q0col76¬l�con
���Ln v u�con'kmlmgiwÔcon�� ��� uia0c �»arn'c �]p arltf]l"6¬g+j?co{}f]d p q0coa0k�l�con + {^c p u�con¦uia0c¬k�c}q0col76¬l�con �LlmgiwÔcon
�3arl�� �coa0std'c pm�?v n'u�con'k � l v�p conÉy?c p kmltf pm� l + uia0c2wX9 pb� g p 6�c (�coarl�uia0c2��con[	�lmarj7l�c26¬g'ktf]l76¬qra �
s�d'c �  � n�n|g�n�j¸qra0cxw¢c p n��'�`arn'ce{^coarl�c p c!� ��/ n � d8�¦c2a0kml�u�c p ��arn'k � l76ey v n (�con'c p uia v u�con
� n'kml�coqrq0c�y v n "	a0u�c p kmltf]n'u�con + {^coq0std'c v ��c p d � qr�¦coarn'c¬k%j?co{�a0ktk�con¦��arn'u�c¬k�l�kml p�v �¦k�coarn'con
�?v n'kml � nLl�con �  � n�n|g�n�j?k � �iw � qrq�j �]pt� n|lma0c p con # yLj7qØ�'~Å����� � � � � &�ba0c � c p kmltf pm� g�n�j�a0k�lRk�std|{ � s�d¦y v n+u�c p�Ì c��%�c pt� lmg pN� ��d�f]n�j7arj'�7�.n�coarn'c��51�c p coa0std
y v n � �  ��a0k �7µ  	�a0k�lËa4� ~Åqrqrj?c��¦coarn'con coarn'cW��arn'u�c p g�n�j¹y v n ; e } q w · y  	 6¬g
c p { �]p l�con��

$ �



� � � � � (���� Ì ��� ��~ Ì � � ���)��� Ì �"� Ì � � ���

��������� �
	��������� � ��/1&J� ����� &$� �3,$-�&$(+�U&J����&2�<= �.������	�����\#6&J��� &$'S����CE� & � ��#@-�"N��&:��� &2�#+��	��M��&@����# � �.&$' � "?,$-����.������	��� # ��� & ����"N��& � �\# �&;&$'A��&2#@� CE� &2�E&$'O( *$
�8� ,$-�# # ����� =i� 
�.��������'P&$92#���� ��
"$#�&$��# � ��� ��� �1&$'P&$��H>�&2�&$� ����&$'i��&$' �i'A�
	���<����H$	���&$-�(+&$��� CE� &%� &2#WH2#�&$� C�����"?��&$�%�2�����K( � #
'P*��2&$'P&$��� � ��&$'S�\# ���.��&$�I��&2�3,$-.��� #�&2# # 	�(��R��	�(<� �.�
	����&$�+H$	I	���#�&$'P�
'���,$9 &$� # 	���� % &$'P��&$�( � #>= ��&J� ,$-�&$' 9 "�����&$��� ��#�"�'P&$�Y	���� � &$��&$'P��� "N��&$�<H$	�' = �.������	�����\�\#���������� �2� &$'O	��� �J&$'S�\# �J' 9@#2�
� Y[T�� ��� - M
~Åg's�d²arn¹coarn'c�� g�nL��coqra0std|l�col�con � d v l v �2g�qrlma4�qra0c p³A a0c / l+coarn²j?co{�a0k�ktc p�� ¯°¨����x��x ¢¡m£�¤3��ba0c¬k�c p �Ll p�v � d � l �¦cod p c p c � p k � s�d'con��C��c p � � g8�l�c ��c � lecon|l�k�l�cod|l2uig p stdÉuia0c+lmd'c pB��3a0k�std'ce� �3a0k�kma v n�y v n���q0c � l p�v n'conzuig p s�dzuia0c � d v l v��7� lmd v u�c2g�n'u�uia0c ���Ln v u�con �

% ) � j n�o)p b e%Z �
% � e # � � � � &

�3arl % Ã � q q q 1 v qrl76 � � n�n � � v n'kml � nLl�c +�Ì c��%�c pt� lmg pZ Ã � q q q ��q0c��¦con|l �]p q � uig�n�j + ~Åg'kml p arlml�k �]p ��coarl
~Ån'u�c p c 1�coarl p f]j?c�qra0cxwÔc p n ��c¬s � kml p 	0�¦c � n³u�con � arn'k^u�c p ��q0c � l p�v u�conËg�n'u pt� uia v?�]� lmary?c
�Ók v l v �c�a4� � d v l v �2g�qrlma4�qra0c pB� � � l�c p a � qØ�

�bco��conºuia0c¬ktconºcod'c p 6�coarlmqra0s�d �?v n'k�l � n|l�con 1�coarl p f]j?conºj7ar��l³c¬k+n v s�d uq�Ln � �3a0k�std'c
� �»c � l�c + {�a0c�uia0c�k v j?con � n�nLl�con�®e¥ ©xª �±¯°� ��o� �La0c�{^c p u�conºuig p stdºa v n�a0kma0c p l�c¬k � c¬kmlmj � k
v u�c p ��q0c � l p�v u�con�j7q49�d'conÉu�c p �g�°n v u�conzn � std)coarn'c p �`q0c � l p�v n'con �7� k �7� u�c+y?c p g p k � s�dLl��
��� c p kml�con_. � qrqRy �]p ara0c p lbuia0c (�coarlmy?c p 6 	�j?c p g�n�j#6¬{�a0k�std'conÆc¬std|l�con � g�q0kÅg�n'u � � std8�g�q0k
uig p s�d uia0c � q0coarn'cz� v n'con�j?c¬k�std|{�arn'uiarj � coarl�6¬{�a0kts�d'con coarn�arj?con � µ7µ n'k¸g�n'u �¦cod p c p con
�za �Lp�v k�c � g�n'u�con + a4� 6¬{^coarl�conA. � qrq 6¬{�a0k�s�d'con $ µ´� � µ n'k�� � � std8�g�q0k�c!uig p stdza v n�a0k�a0c p l�c¬k� � kbk v qrqrl�conÆarnÆcoarn'c p arn|l �]� l�con � 	�d p c2n�a0std|l � giw¢l p col�con����`q0c � l p�v u�con�j7q49�d'con�con|l�kml�codLl
� nWu�con�q0col76¬l�conA���Ln v u�con���coa�k�cod p j p�v0/ con �Ll p 	0�¦con��C��coq � n�j7lbcoarn Ì coarq�u�c¬k ��a0s�d|l�c¬k
uig p s�d �Ll p cog�g�n�j_6¬g p � d v l v���� lmd v u�c +[�7� n�n²c¬k!coarn'c 6¬{^coarl�c\� � k �7� u�c v d�n'c�f]g / c p c¬k
�Larj7n � q � g'kmq
	7ktcon��

$!$



� �������	��
�

����� ��������������� �

�e�"! #)��"� ����B�±$�"�

��� � � d8�¦conWuia0c¬ktc p �ba4�q v � �]p ��coarl�{�g p u�c3coarn'c �La4�2g�q � lma v nWwX9 p coarn'con �»giw¢l�k�std � g'c pB�
u�col�c � l v�p j?c¬k�std p a0co��con��)� � k p c � q0c�� r �c p a4�¦con|l}a4� � v u�coqrq'n � std86¬g���arq0u�con�c p 6¬a0coqrl}coarn'c
� coard'czy v n �`v�p l�coarq0con��}��n�n'c p d � qr�Ècoarn'c p �La4�!g�q � lma v n ��� n�n � � n�u�col � arqrqra0c p l�con ��arn �
A g'k�k � giw�uia0c � �]pt� �¦col�c p u�c¬k�� r �c p a4�¦con|l�c¬k�n'cod8�¦con�g�n'u#�2g�qrlma4�q0c � c p kmg's�d'k p coard'con
q � giwÔcon¹q � k�k�con + uia0c¸arnºu�c p � c � qrarltf]l3q � n�j7{�a0c p arj)g�n'u � giw¢{}f]n'uiarj){�f p con�� ")coarl�c p d�arn
a0kml�c¬k$�-	�j7qra0std + uia0c � c �]� lma v n¼u�c¬k2��col�c � l v�p k � giw�j?c¬k�std�q49'k�k�coqrl�n � s�d²y?c p k�std�a0c¬u�con'con
� �]pt� �¦col�c p n�u�c¬k��°std � g'c p k;6¬g � n � q4�ikma0c p con + {�a0cbu�c p � p a4�³f p con'c p j7a0c +�v u�c p n � s�dXu�c��
��arn A g'k�kNcoarn86�coqrn'c p^Ì coarq0std'con �?v �% v n'conLl�con��i�.n¦u�c p � q � nLg�n�j?k7�d � k�cÅu�c¬k`� r �c p a4�¦conLl�k
�7� n�n#� � n�y?c p k�s�d�a0c¬u�con'c2��c¬kmarj7n'k���c p coarl�k�y v�p u�c�� 1 � g � giw%ard p ce��arj7nLg�n�jËl�c¬kml�con��

~Ågiw�u�c p}� n'u�c p con �°coarl�c�� � g�l^coarn'c �La4�2g�q � lma v n � giw�coarn'c�� � v u�coqrq � giw + u � k ��f]d'c �
p g�n�j?conWcon|lmd�f]qrl�� � �zuia0c¬k�c �bf]d'c p g�n�j?conWy?c p nI9�niw¢lmarj�kmarn'u + q�f�k�k�l�kma0s�dÆn|g p uig p s�dWu�con� c p j7q0coa0s�d��3arl�u�c�� p c � q0con�� r �c p a4�¦con|lF9���c p  p 9iw¢con��»� r �c p a4�¦con|l�g�n'u �La4�!g�q � lma v n
c p j|f]n86�con�kma0std � q0k v g�n'u�j p coa wÔconXarn�coarn � n'u�c p + g�n'uXl pt� j?con�k v ��coa0u�cz6¬g8� � c p k�ltf]n'uia0k
��coaØ�

�ba0c�y v�p j?c¬kml�coqrqrl�c �La4�!g�q � lma v n k�col76¬l¦k�a0s�d � g'k¦u p coa � v w¢l.{ �]p c � � v �% v n'con|l�con�6¬g �
k � �%�¦con��&. 9 p uia0c���col�c � l v�p k�a4�2g�q � lma v n �2g'k�kml�c�a4� c p kml�con �°s�d p arlml�coarn¶kml � lma0kmlma0k�std
p c� p f�k�conLl � lmary?c¬kR�`n'k�c��2��q0c^y v n �»giw¢l�k�std � g'c p n!��c p c¬s�d�n'col�{^c p u�con����Åa0c¬ktcN~Ågiw�j � ��c`c pB�
q0coj7lNu � k � p�v j pt� �%� 	 � � �°�!��~ �%$ �:� �x�Åa0c�j?con'c p a0c p l�con �»giw¢l�k�s�d � g'c p^� 	�n�n'con³u � n�n¦arn
uia0c$��col�c � l v�p kma4�2g�q � lma v n)coarn�j?coq0c¬ktconz{}c p u�con +±p c � qra0k�a0c p lÅarnÆcoarn'c�� 	 � � � � p�v j pt� �%� +
{^coq0std'c¬k�u � k � � � Ì}� . pt� �¦co{ v�pm� �%$ � � y?c p {^con'u�col��N�ba0ce~Ån|l.{ v�p lbu�c p �bcol�c � l v�p kma4�!g �q � lma v n²con|l�k7 p a0std|l¦u � n�n²u�c p ~Ån|l.{ v�p l¦coarn'c¬kD��col�c � l v�p k + u�c p g�n|l�c p w p coa0c�� � a4�%�¦coq
kml�codLl�� ���E�3arlF� � l�con�y?c p j7q0coa0s�d'con 6¬g � 	�n�n'con + uia0c+arn�n'c p d � qr�)coarn'c¬k2��co��f]g'u�c¬k�j?c �
�¦c¬k�k�con�{�g p u�con + {�g p u�con�uia0c Ì coarq0std'con|� � d�n'con � g'k�	 � � �°����~ �3arl � arq wÔcÅcoarn'c¬k�{}coa �
l�c p con � p�v j pt� �%�¦k + j?c¬kts�d p a0co��conÉarn 	 � � �3arl!u�c�� ���`~ � Ì � �.Ì[v°v q � arl �%$ � � + uig p std
coarn'czy?c p coarniw � std|l�c*��co��f]g'u�coj?c v �¦col p a0cW{}coarl�c p y?c p w v qrj7l�g�n'u u � k�� p j?co��n�a0k\�3arl�u�c p
j7q0coa0s�d'con���col�c � l v�p kma4�!g�q � lma v n � g'k�j?co{^c p l�col��

� � k�� v n86�c��l`u�c¬kRkma4�2g�qra0c p l�con%��col�c � l v�p kR{�a p u!a4�Tn�f�std'kml�con+~��'k�std�n�arlml%��c¬k�std p a0c �
��con��7��arn'c 1�c¬k�s�d p coar��g�n�j!u�c p �La4�2g�q � lma v nËarn3ard p con¦coarn86�coqrn'con �°s�d p arlml�con³w v qrj7l`u �]pt� giwm�
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(±g p �bcol�c � lma v n�u�c¬k �»giw¢l�k�std � g'c p k}k v qrq�k�coarn'c � giw[� p uin�ary?c � g � n �?v �%�¦con'u�c Ì coarq0s�d'con �
w p�v n|l p coj7a0kml p a0c p l+{^c p u�con��W� � 6¬g²��a0col�con¼kma0std � 6¬arn|lmarqrq � l v�p con � q0k+coarniw � std'c Ì coarq0s�d'con �
u�col�c � l v�p con � n��
��� coarn'con �»giw¢l�k�s�d � g'c p 6¬g�u�col�c � lma0c p con + �!g'k�k�u�c p ��col�c � l v�p Ä c¬u v std
6¬{�a0k�std'con �Ån|l�c p j p g�n'uWg�n'u �Larj7n � q%g�n|l�c p k�std'coa0u�con�����arn �Larj7n � q�6�coa0s�d�n'colekma0stdWuig p std
u � k�j7q0coa0s�d86�coarlmarj?c�~Ån|l p c �»conD�¦cod p c p c p � �]p lma � coq � g'kRcoarn'c p �°s�d � g'c p w p�v n|l � g'k��]�`k �7� n�n
uig p s�d+coarn'c �?v arn86¬a0u�conLl�c �°std � qrlmg�n�j�y v nF�¦cod p c p con!g�n � ��d�f]n�j7arj?con Ì coarq0u�col�c � l v�p con�j?c �
�¦c¬k�k�con3{}c p u�con + uia0c p f]g8�3qra0s�d³y?c p l�coarqrlNkmarn'u + g�n'u,6¬g¦coarn'c p ��col�c � l v�p k�l � lma v na`"6¬g'k � � �
�¦con�j?cxw � k�kml�{^c p u�con + yLj7qØ�»~Å����� $i� � ���ba0c%� v arn86¬a0u�con86��2g'k�k2k v��?v n'kml p g�a0c p le{}c p u�con +
u � k�kRkma0c`nLg p u � n�n+coarn+~�g'kmj � n�j?ktkmarj7n � qLc p 6�cog�j7l + {^con�n %2y v n ��� v �% v n'conLl�con3arn�n'c pB�
d � qr��coarn'c¬k (�coarlBw¢con'k�l�c p k�u�c p � p 	 / c (�3 ,m�/. j7q0coa0s�d86�coarlmarj�coarn �Larj7n � q � g'kmq
	7k�con���")coq0std'c
u�c p � v �% v n'con|l�con � g'kmq
	7ktcon + a0k�lbu � ��coa�g�nL{�a0s�dLlmarj + n|g p uia0c�~�n86 � d�q %�a0kml�con|l�k�std'coa �
u�con'u # % v w � � � v arn86¬a0u�con86 & ���`arn'c�c p w v qrj p coa0std'c$� v arn86¬a0u�con86 ��� n�nXj?c�6�f]d�qrl�{}c p u�con + g8�
coarn'ce� p coarj7n�a0k pt� l�cF6¬gX��c¬kmlma4�%�¦con +'v u�c pÅ� q0k Ì�p arj7j?c p y?c p {^con'u�colÅ{^c p u�con��

��c p �Ån|l�c p j p g�n'uÆcoarn'c p k v q0std'conz�Æc¬k�kmg�n�j¦��c¬kml�cod|l � g'ku6¬giwØf]qrqrarj?con'� v arn86¬a0u�con86�con
uig p s�dXu � k � � g'kts�d'con�arn¸u�con\1 � g�l�coarq0conXg�n'uËu�con �Larj7n � q0con � g'k}n�a0c¬u�c p con'c p j?colma0k�s�d'con
�°s�d � g'c p n + uia0c�nLg p coarn'con¸coarn86�coqrn'con Ì coarq0u�col�c � l v�p l p c �»con�� (±g p �Ån|l�c p kts�d'coa0uig�n�j+{�a p u
� g'kmj?conLg�l76¬l + u � k�k�uia0c �Larj7n � q0c � g'k2uia0c¬k�con �Åg'coqrq0con)g�n � ��d�f]n�j7arj�y v n'coarn � n'u�c p kmarn'u»�
�zarl�u�c p ~�n�n � d8�¦c + u � ktk�uia0c � � l�c�u�c p kml�	 p con'u�conz� p coarj7n�a0k�k�c �54 ,m�-+F, arn � qrq0con�� v � �
 v n'con|l�con3j7q0coa0s�d3j p�v0/ a0kml + c p d�f]qrlW� � n3coarn'c}coarniw � s�d'cu. v�p �¦coqLwX9 p uia0c �Ån|l�c p j p g�n'u pt� l�c
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� v q � n�j?c ( 3 ,m�/. � 4 ,m�-+�, 0 $ a0kml +[��� n�n�� � n�uia0c �Ån|l�c p j p g�n'u pt� l�c�c p n�a0c¬u p arj?con + arn �
u�c�� � � n)uia0c�j?cxw v�p u�c p l�c³~�n86 � d�q � n�j7q0coa0s�d86�coarlmarj?con � g'kmq
	7k�con'u�con � v �% v n'conLl�con %
c p d[	�d|l���� � k v �lma4� � q0c�(�coarlBw¢con'kml�c p {�a p u�uig p std�uia0c �°s�d � g'c p �d �°kma � y v�p j?coj?co��conXg�n'u
��col p f]j7l ;�$ � k # y°j7qØ�'~Å�'k�� $i� � � �q+ ��� � � & � �g��coarn'c�j?co{�a0k�k�c�~Åg'kBw � qrq0kma0s�d'c p d'coarlg6¬gXj?c �
{}f]d p q0coa0k�l�con +`�7� n�n�� � n¶u�con . � qrq5% 0 �È{}f]d�q0con��&� � k � � g'k�std'con¶kml�coarj7l¦nLg p g8�
coarn'con¶��arn v �3a � q0con . �]� l v�p + {}f]d p con'u � � n¶u�con �`v�p l�coarq�c p d�f]qrl + u � k�kËuia0c��Æc¬k�kmg�n�j
w v�p lmq�f]giw�l +�� g's�d¹{}con�nºcoarn'c�u�c p � v �% v n'conLl�con � g'kBwØf]qrqrl��W�Åa0c¬k+a0k�lD6¬g8� 1�coa0k7�a0coq�arn
u�c p ~Ån|{}con'uig�n�j � q0k Ì[p arj7j?c p arn|l�c p c¬ktk � n|l��
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	 � � �°�!��~ a0kml+coarn'cËu�col � arqrqra0c p l�c�� v n|l�c � 	 �]p q v]� �La4�!g�q � lma v n coarn'c¬k � l7� v k7�d�f p a0k�std'con
�»giw¢l�k�s�d � g'c p k!arn . � � Ì � ~����C1}conLg�l76¬l2{�g p u�c¦uia0c � c p kma v n � � � µ $i���ba0c �La4�!g�q � lma v nkml �]p l�col&�3arl^coarn'c�� � p a4�³f p l�coarq0s�d'conX{}f]d�qr� �]p con Ì � 'k + {}f]d�qr� �]p c p ��n'c p j7a0cÅg�n'u � a0std �
lmg�n�j + g�n'u)��arq0u�col+u � n�n � qrq0c p coq0coy � nLl�con*�d �°kma �7� qra0k�std'con Ì coarq0s�d'con8 p�v 6�c¬k�k�c�arn¼coarn'c p
� v u�coqrq � ~�l7� v k7�d�f p c�n � s�d��J�ba0c 1 � d�n Ä c¬u�c¬k`k�c � g�n'u'f p c p 6�cog�j7l�con Ì coarq0s�d'con'k^{�a p u3a4�
� � j7n'colBw¢coq0u�u�c p � p u�cNy?c p w v qrj7l��!(±g Ä c¬u�c�� (�coarl7�g�n � lR{^c p u�con+c r �qra46¬arl � qrq0c"�-	�j7qra0std'con
� c �]� lma v n'con$�3arlRu�c p ~�l7� v k7�d�f p c^��c p 9's � kma0s�dLlmarj7l + ��a0kRu � k Ì coarq0s�d'con � �'k v�p ��a0c p lR{�a p u +6�c p wØf]qrqrl v u�c p u � k 1}c v � � std|lmg�n�j?kmq0coy?coq^c pmp coa0s�d|l��[~������ $i� � 6�coarj7l�coarn�arj?c � c p l�coarqrg�n�j?con
coarn'c¬k�k v ��c p c¬s�d�n'col�con �°s�d � g'c p k��

.�9 p uia0cF1�c p c¬s�d�nLg�n�jËu�c p "	a pm� g�n�j?k�^|g'c p kts�d�n�arlml�ceu�c p � c �]� lma v n'con���a0col�col 	 � � �
�°�!��~ �¦cod p c p c¸c r l�c p n'c � dI�ikma � � v u�coqrq0c � n���. 9 p uia0cËu�col � arqrqra0c p l�c\1�c p c¬s�d�nLg�n�j)u�c p
coq0c � l p�v � � j7n'colma0k�s�d'con�� v �% v n'conLl�cË{�g p u�cËarn�uia0c¬ktc p ~ p ��coarl�u�c p �&� � � � 	 v u�c �%$ � �
y?c p {^con'u�col��±� p {�a p u � q0k�c r'�]� l}wX9 p�� qrq0c���col pt� s�dLl�col�conz��n'c p j7a0con � n�j?con v �%�¦con��'~�giw �
j p g�n'u:u�c p j p 	 / c p con=lmd'c v�p colma0k�std'con ��n'kma0std'c p d'coarl�con kml�cod'con wX9 p uia0c�d � u p�v n�a0k�std'c
� v �% v n'con|l�c-6¬{^coaN� v u�coqrqrl�� �con_6¬g p " � d�q + coarn'c¬k�{�a p uzw�9 p n�a0c¬u p arj?c3��n'c p j7a0con)��c �
n|g�l76¬lzg�n'u coarn � n'u�c p c¬k�wX9 p d v d'c7��� � k�� v u�coqrqe{^c¬std'k�coqrlz��coa2coarn'c p ��c¬kmlma4�%�!l�con
{}f]d�qr� �]p con	��n'c p j7a0c # k�l � n'u �]p uq�³f / arj � µ7µ ��c � &>+ k v u � k�k%� � nº��coa � q0coarn'con ��n'c pB�
j7a0con � giw%��co{}f]d p l�c + uig p s�d'1�c¬k�std�q0cog�n�arj?c p u � l�conWj?c¬kml79�l76¬l�c � �]pt� �¦col p a0kma0c p g�n�j?con�u�c p
"	a pm� g�n�j?k�^Lg'c p k�std�n�arlml�c;6¬g p 9's � j p coa w¢con �7� n�n + {}f]d p con'u%� � n+��coaLd v d'con¦��n'c p j7a0con � giw
coarn'c¬k�u�c p �d�f]n v �¦con v q v j7a0k�std � v lmary°a0c p l�con + c r l pt�  v qra0c p l�con¼� v u�coqrq0c-6¬g p 9's � j p coa wÔcon
�2g'ktk��L��n³uia0c¬k�c p ~ p ��coarl^{�g p u�conËwX9 p uia0c¬ktc���coa0u�con � � l�coj v�p a0conXuia0cÅ{^coarl}y?c p � p coarl�col�con
� v u�coqrq0c � � �`� � � ~ �%$ k � g�n'u�� �����?� Ì � � µ � ��con|g�l76¬l��i~�qrq0cg��col � arq0k&6¬g p kma4�!g�qra0c p l�con
� d �°kma � arn 	 � � �°����~ g�n'u � c p j7q0coa0std'cËu�c p y?c p k�s�d�a0c¬u�con'con²� v u�coqrq0c3h'n'u�col$� � nÉarn
�%$ �>� �
+ �iÞ�ã^ì´ÐBÚ �]×�çáç������ÅÖ]Ú]ì���� ��ÏáÒ¢Ý^ì´ÏáÐ �]ä�ãØÙ�ÐÓç±çáÐBÏáà.â�ÝNßBÖ �oÐÓãØÒ¢ÝØÐBâ´ÐBÚL÷)����Ò¢Ý}ÐBÏáÚ´Ð�ì´ÐÓãNö7ÐBÏÑì´ÐÓÚ�Rä�Ù�þ7äxÚ´ÐBÚ¬ÝØÐBÚËÐÓÏÑÚ�ï�Ý��tãØÒÔÏÑÜ�Ú�×tç%×�Ö´ÒBî�ÒÔä�ÏÑÒ¢ÝÅì�ÏÑÐ��+×�â�ãØÒÔà�â´ÐBÏáÚ]çáÏáà�â´úoÐBÏ�Ý�ì´ÐÓãÅ×tÚ�ì´Ð�ãØÐBÚLî�Ö]Ú]×�ö´â�ù�Ú´ÜxÏáÜxÐÓÚ�Rä�Ù�þ7äxÚ´ÐBÚ¬ÝØÐxî�ÏáÙ Õ7ÐBÏ�ÝÔã.×�Ö´Ù��� "!$# %2ì]×�Ú]×�à.âËÐÓÏÑÚ¸ï�ÏáÜ�Ú�×�ç�×tÖ]ÒÔßBÖ´ç&�xÒÔÐBÚËÜxÐÓã.×�ì´Ð�')(*!$# +-,"�$ .!$# %�ð'Î%ÏáÐ 6 Ú´ó

ÝØÐÓãØÜtãØÖ]Ú�ì�ã.×tÝØÐ�ÐÓãØÜxÏáö�Ý�ÒÔÏáà�â³×tçÑÒÔä!ßBÖ/' (*!$# +-, �  "!$# % ' (*!$# +-, è ñ10�ë0ð'Î%ÏáÐBÒ^çÑù�ÒÔÒ¢Ý�ÒÔÏáà.âË×tÚ�×tçÑä�Ü+×tÖ´Û[Ù�ÐBâ´ã}×�çáÒ
ñ�æ°ÐBÏáçÑì´Ð�ÝØÐBú¬ÝØä�ãØÐBÚ��oÐ�ã.×�çáçáÜxÐBÙ�ÐBÏáÚ´ÐÓãØÚLð ��×�çáçáÒ%ì�ÏÑÐ ��×tÝØÐBÚ�ì´ÐÓã[ÐBÏáÚ]ßÓÐBçáÚ]ÐBÚ ��äxÙ�þ7äxÚ´ÐBÚ¬ÝØÐBÚ�' (*!$# +-,$2 3 Ö]Ú¬ÝØÐÓãÔó
ÒÔà.â]ÏáÐmì´çáÏáà.â�Ü�ãØä�å�ÒÔÏáÚ]ìbÖ]Ú]ì4�456�'î´Ù}Þ´ÒÔÒÔÐBÚ�×tçáçÑÐNÙ7�xÜ�çáÏÑà.â]ÐÓÚz�Rä�Ù}ö]ÏáÚ]×tÝØÏáäxÚ´ÐBÚ�ì�ÐÓã8�ÅÐBÏáÚ]ßÓÐBçáÚ]ÐBÚ ��×tÝØÐÓÚ
ö7ÐÓÝÔã.×tà�â¬ÝØÐÓÝ�Ö´Ú�ìe×xì´ì´ÏáÐÓãÔÝ%ÿ�ÐÓã.ì´ÐÓÚLð°ï�ÏáÚ�ìe×tçÑçáÐ���×tÝØÐBÚ9' (*!$# +-, ÜxçáÐBÏáà.â�ÜtãØä�å]îLú�×�Ú]Ú2ì�ÏÑÐ�ï�Ö]Ù�Ù�Ð�ÐÓçÑÐÓÜo×�Ú¬Ý
ì´Ö�ãØà�â�ÐÓÏÑÚ´ÐBÚ�úoäxÙ^ö]ÏáÚ�×�ÝØä�ãØÏáÒÔà.â]ÐBÚ���×tú¬ÝØä�ã;:=< >@?RßBÖ´ÒØ×�Ù�Ù�ÐBÚ´ÜxÐÓÛ ×�ÒÔÒ¢Ý�ÿ�ÐÓã.ì´ÐÓÚ�Ö´Ú�ì�ì�ÏáÐ �]ätãØÙ�ÐBç]Ú´ÏÑÙ�ÙNÝ±ì´ÏáÐ
úoä�Ù�þ�×�ú¬ÝØÐRì]×tãØÜ�ÐBÒ¢ÝØÐBçáç�ÝØÐ �]ä�ãØÙº×tÚLð
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	 � � �°�!��~ � �]pt� �¦col�c p ")c p l � v �%�¦con|l �]p
� c p kma v n'kmn p � � � � µ $
� p a4�³f p l�coarq0std'con|l(�) � p�v l v n ��g p � p�v l�� � �°std � g'c p
k7�c � l pt� q0c p ��n'u�c r � � � �
(�con�arl.{�arn � coq }  �� ! 0 > }  ~g6¬a4�2g�l.{�arn � coq }  � ! 0 476 }  1�c v � � s�dLlmg�n�j?kmd[	�d'c �.� µ � ~ � std'con
� p uq� � j7n'colBwÔcoq0u # � # +5����& � µ � µ � Ì + � � � � � Ì (�con|l pt� q0cog p�v  �
Ì d�arn�n�arn�j �Ll �]p l�con'c p j7a0c # coq4� + d � u & $ }

l�� + $ }
l�� 1 p g'std|l�coarq�y v n u �Ì d�arn�n�arn�j � �3r ����co{�a0std|l # coq4� + d � u & $ }

¾ + $ } j��q0c � l p�v � � j7n'colma0k�s�d'c¬k�� v u�coqrq �B��� � � v nLl�c � 	 �]p q v]� �La4���
� � u p �
��a0c¬u�c p con'c p j7a0c � � v u�coqrq � � �`��� � ~
� � u p � � v s�d'con'c p j7a0c � � v u�coqrq � � ���?� Ì
	^g�l�k � giw � arn��b��n'c p j7a0c # d � u p � v d�n'c
À � + � +BZJ+ v �3arl À � & � ��c � � # µ �%$ +�µ �%$ +Ëµ � µ7µ $ +

µ � µ7µ $ &
�`v�p coarn'kml�coqrqrg�n�j

Q1����&$��� &�)������"� 	�� ��(<(+&$��� ���\�;	��� ��&$'DH;&$��# ' ��� &$�G=i��(I	�� ��# � "������.�J' ��(+&2#6&$' �
	 � � �°����~ {�a p u �3arl!coarn'c p �°c ^Lg'con86³y v n �Ll�cog'c p ��cxw¢cod�q0con¼j?c¬kml �]p l�col�� � p�v � � giw

c p kml�coqrqrl}u � k � p�v j pt� �%� coarn'c�� � l�coa + arn¸u�c p coarn'c�y v�p j?coj?co��con'c ( � d�q � n �°std � g'c p nË��c �
p c¬s�d�n'col!g�n'u � ��j?c¬k7�coa0s�d'c p le{}c p u�con�� �bco��con � c p { � qrlmg�n�j?k�u � l�con¼conLlmd�f]qrl2uia0c%� � l�coa
wX9 p Ä c¬u�con3j?con'c p a0c p l�con �°std � g'c p^� qrq0c Ì coarq0std'con + uia0c�u � k 1�c v � � s�d|lmg�n�j?k�q0coy?coq�c pmp coa0std'con��
�?c¬u�c¬k Ì coarq0s�d'conË{�a p u¦u � ��coa�uig p s�d³ktcoarn'c Ì �) � ��� + k�coarn'c � v kmarlma v n'k �?vLv�p uiarn � l�con + k�coarn'c
~Ån � g�niw¢l�k76�coarlRg�n'u!k�coarn'con+���%�g�q0k � � c � l v�p�� coarn'u�cog�lmarj���c¬k�std p a0co��con�� �g� .'c¬k�l7�q � lml�con �
�q � l76 6¬g¼k7 �]p con + d � ��con�uia0c � ��j?coq0coj7l�con � � l�coa0con¼coarnÉ��arn�f p c¬k2. v�p � � l + {}coq0s�d'c¬k�arn
�%$ � � � g'kBwX9�d p qra0s�dX��c¬k�s�d p a0co��conXa0kml��q��c p � q � l76¬��c¬u �]p w � giwRu�c p .�c¬kml7�q � lml�c�g�n'uXuia0c � c �
s�d'con86�coarl  p�v �°s�d � g'c p k�l�coarj?con�qrarn'c �]p 6¬g p%Ì coarq0std'con86 � d�q��
	 , + ) u � -F����� n + k v u � ktk���coa��n'c p j7a0con�� $ }

n.¾ c � uia0c � c¬s�d�n'c pm�7�  � 6¬arltf]l�n�a0s�dLl �¦cod p}� g'k p coa0s�d|l + g8� � qrq0c Ì coarq0std'con
coarn'c¬k �°s�d � g'c p k2c r �qra46¬arlz6¬gÆ��c p 9's � kma0std|lmarj?con�� � a0c p ��a0col�col 	 � � �°�!��~ uia0c+�'	�j7qra0std �
� coarl`u�c¬k v �lma4�3a0c p l�con� ª 
�¨'¨ 
�¨L§� + ��coa�u�c�� n|g p n v s�d¦coarn%�3arl&��co{�a0std|l�conËy?c p k�cod'con'c p +
p c� p f�k�conLl � lmary?c pbÌ coarq�u�c p �°std � g'c p l�coarq0s�d'con�y?c p w v qrj7l�{�a p u»��1�coa�j?c¬uq9�n�nLl�con �°std � g'c p n
f]n'u�c p l�kma0s�dWu � kÅ~Åg'kmj � ��cxw v�p � � lbq0coa0s�dLl + u �  p�v¸Ì coarq0s�d'conWn v s�d�6¬g'ktf]l76¬qra0s�d�u � k ��c �
{�a0s�dLl � ��j?c¬k7�coa0s�d'c p lÅ{^c p u�con'�2g'k�k��

��n�u�c p �.n8�g�l�k�c ^Lg'con86 �7� n�nA� � n)coarn'c!j p�v0/ c ( � d�q�y v n � �]pt� �¦col�c p nÉw�9 p uia0c �La ��2g�q � lma v n���c¬kmlma4�%�¦con��|�NkNj7ar��l}u p coa � � l�coj v�p a0con � � �]pt� �¦col�c p + uia0cÅu � k � c p d � qrl�con�u�c¬k
� p a4�³f p l�coarq0std'con¸��col p c �»con + uia0c¬k�c�k�arn'u% p�v � � giw�6¬g¦{�f]d�q0con�� � �]pt� �¦col�c p + uia0c�u�con���c �
l�c � l v�p kml � n'u v�p l���col p c �»con + uia0c¬k�c�{}c p u�con�a4� ~Åqrqrj?c��¦coarn'con�n|g p coarn8� � q�j?co{}f]d�qrl��°g�n'u
� �]pt� �¦col�c p + uia0cËuia0c �La4�!g�q � lma v n'kmj?c¬k�s�dL{�arn'uiarj � coarl¦g�n'u � ^Lg � qrarltf]l2��c¬coarn A g'k�k�con�� (±g p
c p kml�con � � l�coj v�p a0c¦j?cod[	 p con²u�c p2Ì �)�u�c¬k � p a4�³f p l�coarq0s�d'c¬k + k�coarn'c³��n'c p j7a0c³g�n'u�k�coarn'c
��arniw � qrq0k p a0s�dLlmg�n�j'�'(±g p 6¬{^coarl�con!j?cod[	 p con!uia0c � 	�d'c`u�c¬kP1�c v � � std|lmg�n�j?kmq0coy?coq0k�9���c p u�c��
�Æc¬c p c¬k�k7�a0coj?coq�g�n'u3uia0c �Lltf pm� c�g�n'u � a0std|lmg�n�jeu�c¬k`� � j7n'colBwÔcoq0u�c¬k � � 1}c v � � std|lmg�n�j?k �
v�p l�� (±g p u p arlml�con³j?cod[	 p conËuia0c�j?co{}f]d�qrl�con�� v u�coqrq0c + uia0c 	^g�l�k^g�n'u¦uia0c � �]pt� �¦col�c p u�c¬k
Ì d�arn�n�arn�j?k��;�ba0c " � d�q�u�c p {�a0s�dLlmarj?kml�con � �]pt� �¦col�c p k v qrqÅarn�u�con�n�f�s�d'kml�con���coa0u�con
�Ån|l�c pt� �'k�std�n�arlml�conÆcol�{ � kÅn�f]d'c p c p q�f]g�l�c p l�{^c p u�con�� Ì�� ��� $i� � j7ar��l�coarn'ce�Å��c p kma0std|l��
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	��� )�� )��	� &$��� # % ����9 &$� �.&$'S#�&J����	��� � ��'��
�.,$-�&_C &2#6&$92#�"�'P&$���EC����<� HJ��(<	�# � � �\#G-�"J�( "$�&$� �.&$'S#�&J��� #@� � %>y � � ) $��
E%DFE�D.G � �'M7Q���I��H����WU��'M�� ����M��[I �#H �NU��WI�J|K�QJH����WU���Z 1 M|I�Y	_�M?Q
�±I�.JLK����^Z
�ba0c���n'c p j7a0c�g�n'u � a0std|lmg�n�j¼u�c¬k � p a4�³f p l�coarq0std'con'k ��� n�n¹wÔc¬kml3y v�p j?coj?co��con¶{}c p u�con +
Ä c¬u v std)a0kml�c¬kekmarn�nLy v qrq0c p + uia0c¬k�c+y v n 	 � � �°����~ arn�n'c p d � qr�Écoarn'c p ��c¬kmlma4�%�!l�con � c pB�
l�coarqrg�n�j3wX9 p Ä c¬u�con �°s�d � g'c p 6¬giwØf]qrqrarj¦j?con'c p a0c p con'6¬gXq � k�k�con��

�ba0c � c p l�coarqrg�n�jeu�c p �`n'c p j7a0con3arn 	 � � �°����~¶c p w v qrj7l�con|l�k� p c¬s�d'con'u3coarn'c¬k � v l�con86 �
j?c¬k�col76�c¬k�u�c p . v�p � u �»���bar��lu� � n�d�a0c p u�con � g'k��Æc¬k�kmg�n�j?conX��c ��� n�nLl�con��.n'u�c r y v ne�< q >³� n + j?cod v�p s�dLl�uia0c � f]gih'j � coarl�kmy?c p l�coarqrg�n�jXu�c p ��n'c p j7a0cearn�u�c p �La4�2g�q � lma v nWu�con �k�coqr��con*��c¬k�col76�con){�a0c³u � k p c � q0c � p a4�³f p k7�c � l p g8���P�ba0c¬k�d � leu�con �`v�p l�coarq + u � k�k�uia0c
� �'k�c p y � ��q0con + uia0c � g'k^coarn'c�� �°s�d � g'c p ��c p c¬s�d�n'col�{^c p u�con + uia p c � l � giwÔkmg8�%�3a0c p l^{}c pB�
u�con � 	�n�n'con�g�n'uÆn�a0s�d|l2n v stdA�3arlF��co{�a0s�d|l�con�con|l�k7 p c¬std'con'u)u�c p�p c � q0con � c p l�coarqrg�n�j
�2g�qrlma4�qra46¬a0c p lb{^c p u�con'�$9'k�ktcon��

(�con�arl � g�n'uz~g6¬a4�2g�l�{�arn � coq`{^c p u�con�k v j?co{u9 p w¢coqrl + u � k�kbuia0c � p a4�³f p kml pt� d�q0con�a0k v]�
l p�v Xc p k�s�d'coarn'con + k v {�a0c�c¬k � g's�d�arn¸u�c p � c � qrarltf]l^��c v � � s�dLl�col�{�a p u»� �ba0c¬k�c p j7ar��l�u�con
j7q0coa0s�d'con �`v�p l�coarq�{�a0c���coa�u�c p ��n'c p j7a0c7�

�ba0c � c p l�coarqrg�n�j2a0k�l�d�a0c p Ä c¬u v s�d³col�{ � k �?v �%�qra46¬a0c p l�c p 6¬g3y?c p kml�cod'con��L��k v l p�v �a0c���c �
u�cog�l�col 6¬g�n�f�s�d'k�l + u � k�k�uia0c+~�n86 � d�q�u�c p �Ll pt� d�q0conÉuig p s�d)coarn'c�arnih'n�arlma0kma4� � q0c .�q�f�std'c
k�con �°p c¬s�dLl�6¬g8� �Ll pt� d�q�kml�cod|l�kbj7q0coa0stdÆa0k�l + g�n � ��d�f]n�j7arj�y v n�u�c p � a0s�dLlmg�n�j'�N1�col pt� std �
l�colF� � n)~Å����� $i�%$ �q+ k v c p j7ar��l2k�a0s�d 6¬g�n�f�std'kmlewX9 p uia0c%.Rq�f�s�d'c � giw�u�c p ��g�j?coq	�� uia0c
�Ók v l p�v �a0co��c¬uiarn�j7g�n�j�6¬g � %>y � � { � j ! k ) $ �

1�coa�u�c p � p�v Ä c � lma v n � giw%coarn'con A±� s�d'con'��col�c � l v�p �2g'ktk Ä c¬u v s�dXn v s�dzuia0ce~ � 6�c� �
l � n86X��c p 9's � kma0s�dLlmarj7l¦{^c p u�con�� � p�v Ä a46¬a0c p l-� � nºu � 6¬gºuia0c¸arnih'n�arl�c¬kma4� � q0c�.�q�f�std'c � ��
y v n)u�c p ��g�j?coq�{^coarl�c p�� giw}uia0c+d v�p a46 v n|l � q0c���col�c � l v�p co��con'c + k v c pm� con�n|l$� � n + u � k�k
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�¦cod p 6¬g p ��col�c � l v�p kma4�2g�q � lma v n3qra0cxwÔc p n!{}c p u�con��x�ba0c ��f]d'c p g�n�jÅq�f�ktkml�kma0std �  v kml�c p a v�p a
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coarn'con�y v�p ��c¬kmlma4�%�2l�con�1 p g's�d|l�coarq%u�c p � p a4�³f p con'c p j7a0c

� /
	x�/. & u /�	o�/. y u � Ã # $i�%$ &

k v ktcol76¬lNu � k Ì d�arn�n�arn�j+coarn��I.�9 p coarn Ì coarq0s�d'con�g�n|l�c p d � qr��uia0c¬k�c p ��n'c p j7a0c�{�a p u³��coa Ä c �
u�c p ")c¬s�d'ktcoqr{�a pm� g�n�j!g�n|l�c p u�con% p�v uig86¬a0c p l�con Ì coarq0s�d'con 6¬giwÔf]qrqrarjecoarn'c¬k`conLl�k7 p c¬s�d'con'u
u�c p �Å��c p q0co��con'km{ � d p k�s�d'coarn�qra0std � coarl

g�v & u v y g � u � �3arl g
� u � � u /
	o�/. # $i� � &

� g'kmj?co{�f]d�qrl��P1�coa�uia0c¬k�c�� �°coq0c � lma v n'k7 p�v 6�c¬k�k�{�a p u�u�c�� 9���c p q0co��con'u�con Ì coarq0std'conÉcoarn
��co{�a0std|l�uv & $ y g�vNj?coj?co��con + g8� a4���arlml�coq�uia0c���n'c p j7a0c26¬gÆc p d � qrl�con��C1�coa4� v �lma �
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u�c p j p 	 / c p con � g�d'c�� � k�ktcon+kts�d v n+w p 9�d'c p�� g'ktk�col76¬l������ v n'con3c p 6�cog�j?con �°c � g�n'u'f p l�coarq �
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s�d'con*�¦cod p � � � k � �c � l p g8� u�c p �`n'c p j7a0c³{�g p u�cËu � d'c p ��coj7arn�n'con'u��3arl � µ ��c � arn
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n�arn�j3��c p c¬s�d�n'col��8��c p 6¬{^coarl�c Ì coarq�u�c p 1}ar��qra v lmd'c � ��conLg�l76¬l�u � k Ì d�arn�n�arn�j¦g�n'u�u�c¬s � l
$ }
� ��c � � � 0 < � < y $ }

 ��c � � �����Åa0c��Å��c p q � 8�g�n�j³uia0con|l�u � 6¬g + uia0c � c �?v n'kml p g �L�
lma v n'k p�v g�lmarn'con�w�9 p u � k Ì d�arn�n�arn�jËarn�u�c p ��col�c � l v�p k�a4�2g�q � lma v n�6¬gXl�c¬kml�con��

�ba0c �?v �%�q0colml�c � c p { � qrlmg�n�j)u�c p �°std � g'c p j?con'c pt� lma v n + � p 9iw¢g�n�j + � v n|y?c p lma0c p g�n�j
g�n'u � v�p lma0c p g�n�j�arn³coarn86�coqrn'c � c p 6�coa0std�n�a0k�k�cÅg�n'u¦{�g p u�cu�3arl�� �Lp a4�l�conËarn³u�c p �  pt� std'c
� �°lmd v n � g�l v � � lma0kma0c p l��

�g� uia0c�~�g'kmq0c¬ktc�wX9 p coarn'cz�bcol�c � l v�p kma4�!g�q � lma v nzc)(-6¬a0con|l�c p 6¬gXj?c¬kml � qrl�con + {�g p u�con
uia0c 	 � � �°�!��~ � ~Åg'kmj � ��c¬u � l�coa0con3g8�3j?co{ � n'u�coqrl�� � � k�	 � � �°����~ � . v�p � � l`a0kml�6¬g p uia �
p c � l�con¦g�n'u+{�a0c¬u�c p d v qrl�conË~Åg'kmq0c¬k�c�g�n8 pt�]� lma0k�s�d + u � c¬k�n v s�d¦coarn'c � coard'c�y v n¦g�n�n[	�lma �
j?con � c p { � qrlmg�n�j?ktu � l�conzcon|lmd�f]qrl���~ÅgiwRu�c p�� n'u�c p con �°coarl�cbwÔcod�q0con#� � l�con + uia0c�wX9 p coarn'c
")coarl�c p y?c pt�]p ��coarlmg�n�jËk�cod p nI9�l76¬qra0std�kmarn'u + {�a0c�6?� 1��°coarn'c �`v�pt� ��arniw v�p � � lma v n�u �]p 9���c p +
{�a0cÅyLa0coq0c Ì coarq0std'conXarn¸coarn'c�� coarn86�coqrn'con �°s�d � g'c p conLlmd � qrl�con�kmarn'u @ ����� u � k � p�v ��q0c��6¬gWq
	7k�con + {�g p u�con)uia0c �°s�d � g'c p u � l�con)arn�coarn Ì�p c¬c � � � Ä c � leu�c¬k � � � Ì}� . pt� �¦co{ v�pm� k9���c p l pt� j?con�� � � k � p arj7arn � q4 p�v j pt� �%� 6¬g p ���!{ � n'uiqrg�n�j3k�std p a0co�¸~�� � co��coq� � ��� �|�zarl
uia0c¬k�c�� � p�v j pt� �%� {�g p u�con � qrq0c-� � l�coa0con v d�n'c Ì d�arn�n�arn�j �?v n|y?c p lma0c p l�� ��c p �Åg'coqrq �
s v u�c3{�g p u�c¦a4� � � d8�¦con�uia0c¬ktc p ~ p ��coarlF� v uia h[6¬a0c p l!g�n'uÉc p {^coarl�c p l + g8� � g's�d*�3arl
� � l�con � g'k�u�c�� Ì d�arn�n�arn�j � � v uig'k26¬g p c¬std|l76¬g �?v �%�¦con��"��c�� . v�p � � l�{�g p u�cËu � 6¬g
coarnW{^coarl�c p c¬k � �coa0s�d'c p wÔcoq0u�d�arn86¬g�j?cxwX9�j7l + {^coq0std'c¬keuia0c-��co{�a0s�dLl�c � g'k�u�c�� Ì d�arn�n�arn�j
� giw¢n�a4�%�2l���� � k � � l�coniw v�p � � l�u�c p �°std � g'c p u � l�coa0con'6�coarj7l ÌR� ��� $i� � �
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�ba0c%��col�c � l v�p kma4�!g�q � lma v n�qra0c¬k�l2uia0c �°s�d � g'c p u � l�coa0con � g'k2u�c p �°std � g'c p ��ar��qra v lmd'c � coarn
g�n'u�c pmp c¬s�d�n'col�wX9 p �¦cod p c p c ��col�c � l v�p u�c¬kmarj7n'k�g�n'u � v arn86¬a0u�con86 �¦c¬s�d � n�a0k7�¦conWuia0cz6¬g
c p { �]p l�con'u�con �Larj7n � q pt� l�con��
�g� uia0cÅkma4�!g�qra0c p l�con �»giw¢l�k�s�d � g'c p c)(-6¬a0conLl � g'k�6¬g|{^c p l�con +
a0kml¸c¬k¦g�n � ��q�f�k�kmqra0std + coarn¶g�n'u	u�con'k�coqr��con �°s�d � g'c p �¦cod p � � q0kËw�9 p coarn'c �Ll � lma v n�6¬g
y?c p {^con'u�con��u�ba0czcon|l�k7 p c¬std'con'u�c � p�v 6�c¬uig p {�a p u  
���
�¨L§ v u�c p ��¥7¤ ����
�¨L§²j?con � n�nLl +
g�n'u�k v qrq»a4� n�f�s�d'kml�con �Ån|l�c pt� �'kts�d�n�arlml � g p 6ec p q�f]g�l�c p lÅ{^c p u�con��

�ba0c�1}cod � n'uiqrg�n�j²y v n Ì coarq0std'con	arn�coarn'c p �bcol�c � l v�p kma4�!g�q � lma v n + uia0c � g'k¸coarn'c��
� g'kmj?c¬uq9�n�nLl�con �°std � g'c p k�l � �%�¦con g�n'u¶n|g p n v std coarn'con p c� p f�k�con|l � lmary?c pXÌ coarqbu�c p
� �'k v qrg�lby v�p d � n'u�con'con Ì coarq0std'con)u �]p kml�coqrq0con + a0kmlbco��coniw � qrq0kÅn�a0std|l�k v w v�p lbcoy°a0u�con|l��a�ba0c
y?c p {^con'u�col�cb�Æcolmd v u�c�6¬g p � c �?v n'kml p g � lma v nËu�c p^Ì coarq0s�d'conLy?c p l�coarqrg�n�j?con�arn³u�c p �bcol�c �L�
l v�p kma4�!g�q � lma v n�{�a p u � g p 62c p q�f]g�l�c p l��
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�g� u � k Ì arqrarn�j 6¬gÈc pm� q�f p con + k v qrqrl�c'� � nÈkma0s�dÈuia0c'6¬g�k�a4�2g�qra0c p con'u�c �Larlmg � lma v nÈarn
� p arn�n'c p g�n�j 6¬g p giw¢con����Åa0c �?v k��3a0k�s�d'c �Ll pt� d�qrg�n�j	c pmp coa0s�dLlÆuia0c � ��c pBA f�s�d'cÉg�n'k�c �
p c p ~�l7� v k7�d�f p czd v � v j?con¶g�n'uºa0k v l p�v  �3arl³coarn'c�� ��c �7� n�n|l�con .Rqrg'k�k ���o-���� ��~�giw
u�c�� � p ui� v u�conÉkml�cod|l!coarn �bcol�c � l v�p + u�c p y v n�coarn'c�� � q0coarn'con Ì coarqNu�c¬k � g'k�j?coq
	7kml�con
�»giw¢l�k�s�d � g'c p k�j?col p�v �»con¸{�a p u»� �?cÅn � s�d#��col�c � l v�pB� �bc¬k�arj7n¸g�n'u³q v���� q0c p=� c p l�coarqrg�n�j3a4�
�°s�d � g'c p {�a p u3coarn'cu� v arn86¬a0u�con86 � g'k�j?coq
	7kml v u�c p n�a0std|l��?�zarlml�coqrl � � n¦uia0c " � d p k�std'coarn �
qra0s�d � coarl � 3 ,m�/.�� � � , +�cB��/ w�9 p u � k}~Ågiw�l p col�con¸coarn'c p � v arn86¬a0u�con86�g�n'u �2g�qrlma4�qra46¬a0c p l;�3arl
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� � �¦c � � l�conLl(�) �dI�ik�����arn�d�� � v �%�¦con|l �]p
�bcoy arnLl $ � ��c¬k � �2l76 � d�qRu�c p �°s�d � g'c p  p�v � � l�coa
�Óuq arnLl $ � � p a4�³f p l�coarq0s�d'con + Ì coarq0std'con|l(�) arn

	 � � �°�!��~ � � v l � lma v n
�  � A�v?� l $ � ��c � Ê]s � p a4�³f p l�coarq0s�d'con + ���%�g�q0k g #
�  � A�v?� l $ � ��c � Ê]s � p a4�³f p l�coarq0s�d'con + ���%�g�q0k g �
� �$ A�v?� l $ � ��c � Ê]s � p a4�³f p l�coarq0s�d'con + ���%�g�q0k e g��
�  � A�v?� l $ � ��c � Ê]s � p a4�³f p l�coarq0s�d'con + ��n'c p j7a0c� �$ A�v?� l $ � s�� 6 � � v°v�p uiarn � l�c2u�c p c p kml�conz�.nLl�c pt�]� lma v n
�bk arnLl $ � ~�n86 � d�q�u�c p j?c¬k7�coa0s�d'c p l�con �°c � g�n'u'f p l�coarq �

s�d'con
�Óu�k � �bk � arnLl $ � �°c � g�n'u'f p l�coarq0std'con + Ì coarq0std'con|l��  arn

	 � � �°�!��~ � � v l � lma v n
� k � � �Åk � A�v?� l $ � ��c � Ê]s �°c � g�n'u'f p l�coarq0std'con + ���%�g�q0k g #
� k � � �Åk � A�v?� l $ � ��c � Ê]s �°c � g�n'u'f p l�coarq0std'con + ���%�g�q0k g��
� k $ � �Åk � A�v?� l $ � ��c � Ê]s �°c � g�n'u'f p l�coarq0std'con + ���%�g�q0k e g��
� k � � �Åk � A�v?� l $ � ��c � Ê]s �°c � g�n'u'f p l�coarq0std'con + ���%�g�q0km��col pt� j7g� k � � �Åk � A�v?� l $ � s�� �°c � g�n'u'f p l�coarq0std'con + � p l r� k � � �Åk � A�v?� l $ � s�� �°c � g�n'u'f p l�coarq0std'con + � p l �� k $ A�v?� l $ � s�� �°c � g�n'u'f p l�coarq0std'con + � p l 6 # wÔc¬kml�c 1�c v � �

� s�d|lmg�n�j?k�d[	�d'c &� k � � �Åk � A�v?� l $ � s�� �°c � g�n'u'f p l�coarq0std'con + ~Ån � g�niw¢l�k76�coarl�l
")k � �Åk � A�v?� l $ � �°c � g�n'u'f p l�coarq0std'con + kml � lma0kmlma0k�std'c¬kW��co{�a0std|l

# n|g p ��coa Ì d�arn�n�arn�j &Q1����&$��� & )������ C���#�&$��� ��#WH �J'P" QR&J��� ,$-.&$���3,$-.��	�&$' ��� ��&$'���	��\����$&;�N��#�&J�����i��� ��� �)Q � Q 'P&;&@�
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u�c p�� giw�l p col�con'u�con � � l�cbu�c p �°s�d � g'c p%��� [
	 c��o,Ø- + k v ��c �?v �%�!lu� � n�uia0c � � l�c�u�c p � v]�
arn86¬a0u�con86�con��

~Å����� $i� � � kml�coqrqrlËuia0cX��c¬kts�d p a0co��con'c �Larlmg � lma v n	u �]p �N��arnºg�n'uºu�c p k�coqr��c �°std � g'c p
�7� n�n¸nLg�n#�3arl�j7q0coa0s�d'c p " � d p k�std'coarn�qra0s�d � coarl � n���coqra0co��arj?con]� vLv�p uiarn � l�con # rC+ � & 9���c p
u�c�� ��col�c � l v�p con|l�k�l�cod'con����ba0cD� v arn86¬a0u�con86�c p j?co��n�a0k�k�c³u�c¬k ��col�c � l v�p kz�$9'k�ktcon�9���c p
� qrq0c2uia0c¬ktc!��	�j7qra0s�d � coarl�conWj?c��3arlml�coqrlb{^c p u�con��a� � u�c p �°std � g'c p coarn'ce��coj p con86¬l�c!~Åg'k �
u�cod�n|g�n�j�d � l + a0kml3c¬k%9���c pBA 9'k�kmarj + u�con � p k7 p g�n�j)u�c¬k �°s�d � g'c p k � n � v k�arlma v n'con 6¬g
y?c p k�std�a0co��con + uia0c�u�con ��col�c � l v�p n�a0std|l#�¦cod p c pmp coa0std'con�� 1�c�6�coa0s�d�n'con {�a p �3arlXu�c p
.Rq�f�s�d'cX� Ä con'c\.Rq�f�s�d'c + arn¹u�c p u�c p ��col pt� s�d|l�col�c �°s�d � g'c p qra0coj?con��!g'k�k + u � �3arl¦k�coa �
n'c+~�g'k�q�f]giw¢c p u�conA�bcol�c � l v�p n v s�d�c pmp coa0s�d'con���� � n�nWj7arqrlbw�9 p uia0c2�3arlmlmq0c p c � � l�c�u�c p� v arn86¬a0u�con86�con �

�53 ,m�/. & ��� [ 	�c��o,Ø- � 3 ,m�/.
� � ,!+�cB��/ & ���o-���� �

� 3 ,m�/.
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# $i� �'&
�`k�a0k�l Ä c¬u v s�d � g'std]�-	�j7qra0s�d + coarn'cej p 	 / c p cF.Rq�f�s�d'c �� 6¬g�{}f]d�q0con + uia0c��:coarn'k�std�qra0c / l��
�ba0c¬k�f]n'u�c p l � n �53 ,m�/. n�a0std|l�k + u � 6¬{ �]p uia0c � � l�c^u�c p �°std � g'c p kml�coarj7l +]� ��c p arn!j7q0coa0std'c p
")coa0k�c � 3 ,m�/. � � � ,!+XcB�[/ kmarn � l��~Ån3uia0c¬k�c�� ~ p j7g8�¦conLl^f]n'u�c p l`kma0s�d+n�a0std|l�k + {}con�n%� � n3kma0s�d3arn3u � k 1�c�6¬g�j?k�k7�ikml�c��
k�col76¬l + {^coq0s�d'c¬k�k�coarn'con ��g�qrq4�g�n � l}arn³u�con # rC+ � &.� � vLv�p uiarn � l�conXu�c¬k��°s�d � g'c p k}d � l # y°j7qØ�
~Å����� $i� � � & �'�.n�uia0c¬ktc�� 1^arq0u�{�a p uXu�c p ��col�c � l v�p arn�n'c p d � qr�Æu�c p .�q�f�std'ce�Tj7q0coa0s�d|y?c pB�
l�coarqrl+y?c p k�s�d v ��con¹{^c p u�con¹g�n'u²u�c¬s � l¦k v �3arl3u�con �°s�d � g'c p³� giw�u�c�� � p ui� v u�con � ���
�ba0c¬k�c �N�]p a � nLl�c �?v �%�!l�coarn'c p  p�v j pt� �%�3a0c p � �]p con � c p kma v n¸n�f]d'c p + u � c¬kNq0coa0std|l�c p a0kml +
uia0cF� vLv�p uiarn � l�conÆu�c¬k ��col�c � l v�p k�6¬gXy?c p k�s�d�a0co��con��

.�9 p u�con2. � qrq + u � k�k[uia0c^~�g'k�u�cod�nLg�n�jbu�c¬k���col�c � l v�p kRk�cod p�� q0coarn!j?coj?con!u�con,�Åg p std �
�¦c¬k�k�c p u�c¬k��°s�d � g'c p kba0kml + y �]p ara0c p conÆuia0c�q v���� q0conÆ��arj?con'k�std � w�l�conWu�c¬k��°std � g'c p k �7� g8�
9���c p uia0c3~�g'k�u�cod�nLg�n�j�u�c¬kF��col�c � l v�p k + g�n'u_� � n ��� n�n)k�l � lml 6¬g�{u9 p w¢coqrnÉcoarn)uia0std �
l�c¬k�kml � lma0k�std'c¬k$�barlml�c p y v n_��col�c � l v�p con � giw}u�c�� 1 v u�conÆy?c p l�coarq0con # yLj7qØ��~Å����� $i� � s & �
��c p k7�ikml�c�� � lma0k�s�d'c�.'cod�q0c p + u�c p u � uig p s�dËcon|l�kml�codLl + u � k�k � � n3��c¬kmlma4�%�!l�c � v k�arlma v n'con
� g'k76�coa0std�n'col + a0kml}u � n�n�y?c p n � std�q�f�k�kmarj7� �]p �[�ba0c�.�q�f�std'c�� a0kml}d�a0c p uia0cg.Rq�f�s�d'c�u�c¬k;��c �
l�c � l v�p j7arlml�c p k�� �La0c$�2g'k�k�k v j?co{}f]d�qrl�{^c p u�con + u � k�kÅkma0cF�3arn'u�c¬kml�con'k�u�con �?v �%�q0colml�con
�°s�d � g'c p�� ��u�c¬s � l����Åa0c¬ktc¬k � c p w � d p con�{�a p u  
F� 
�¨L§Ëj?con � n�n|l��
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�»giw¢l�k�s�d � g'c p d � ��con²l(�)�a0k�std'c p {^coa0k�c � � uia0con¹y v n �¦cod p c p con ��arq v �¦col�c p n + {�f]d p con'u
uia0c �bcol�c � l v�p con²~��8�¦c¬k�k�g�n�j?con�arn²u�c p � p 	 / con v�p uin|g�n�j)�Æcol�c p d � ��con����`k�a0kml � q0k v
��c p c¬s�d|lmarj7l + uia0c ��f]d'c p g�n�j!coarn'c¬k^kml � lma0k�s�d'con#�barlml�c p k"6¬g � � s�d'con��)�Åa0c Ì coarq0s�d'con'uia0std|l�c
arn2coarn'c�� �°std � g'c p a0kml Ä c¬u v s�den�a0std|l[��c¬k v n'u�c p k[j p�v0/[+ ��a0kC6¬g2��n'c p j7a0con 0 $ } 

d c � g�nLl�c p
� µ7µ�Ì coarq0std'con� p�v�� � j # yLj7qØ�»~Å����� $i� �U� & � " 9 p u�c,� � nÉu � k 1}arq0uWarn)~������ $i� � s3n � ary
arnWcoarn 	 v �%�g�l�c p  p�v j pt� �%� g8�¦k�col76�con + d�f]lml�cD� � n�6¬g�n�f�s�d'k�lecoarnA�barlml�c p �3arl�coarn'c p
k�cod p j p�v0/ con ( � d�q � n � q�f]l76�con + arn)u � keuia0c �°std � g'c p l�coarq0s�d'con²a4�5c p kml�con �°s�d p arlml�c p kml
coarn8� � qNcoarn'k v�p lma0c p l!{^c p u�con �D9'k�kml�con������ 6¬{^coarl�con �°s�d p arlmlD�$9 / l�c¦u � n�nÉu � k2�barlml�c p
� giw¢j p g�n'u¶u�c p¦� q0coarn'con Ì coarq0std'con'uia0s�dLl�c � n¶coarn'c p j p�v0/ con ( � d�q�y v n¶q0c¬c p con � q�f]l76�con
kmarn�n�q v k � ��j?c �]p ��coarl�col�{^c p u�con��7��q0coj � nLl�c p a0kmlRc¬k + uia p c � l���coa4� ��arn'k v�p lma0c p con3uia0c (�coqrq0con
6¬g)h'n'u�con + arn�u�con'con¼kma0s�d*9���c p d � g8�l Ì coarq0s�d'con � giw¢d � qrl�conÉg�n'u�u v�p l!u�con*��col�c � l v�p
� �86¬giw pt� j?con��

��c p w v qrj?con'u�cÆ~�qrj v�p arlmd8�!g'k¸{�g p u�cÆu � 6¬g	y?c p {^con'u�col�� �`v�pt� g'kmj?c¬ktcol76¬l¸{�a p u coarn
� �coa0s�d'c p ��c p coa0s�d + u�c p uia0c �?v �%�q0colml�c¼�.niw v�p � � lma v n � qrq0c p �°s�d � g'c p l�coarq0s�d'con conLlmd�f]qrl
g�n'u³coarn ^|g � u pt� lma0kts�d'c¬k �barlml�c p �3arl}u�c p � � std'coqrq�f]n�j?c��B�I�ba0cg� � s�d'coqrq�f]n�j?cg�2g'k�k^n�a0s�dLl
j7q0coa0s�d)u�c p ��col�c � l v�pt� �8�¦c¬ktkmg�n�j�k�coarn + k v n'u�c p n ��� n�n � g's�d�j p 	 / c p k�coarn + k v q � n�j?c+kma0c
y?c p n � s�d�q�f�ktkmarj7� �]p�� q0coarnzj?coj?conI9���c p u�c p �°s�d � g'c pt� �8�¦c¬k�kmg�n�j?con���q0coar��l�� �ba0c2��c¬k � �!l �
A f�s�d'c}u�c¬k���arlml�c p k[�¼{�a p uey v�p d'c p w¢c¬kmlmj?coq0coj7l�g�n'u2k v j p�v0/ j?co{}f]d�qrl + u � k�k Ä c¬u�c p �°std � g �
c p �3arl��La0std'c p d'coarlÅarn�n'c p d � qr��u�c¬kz�barlml�c p k�qra0coj7l��'�Nk�j7arqrl�u � n�n � � � ,!+XcB�[/ &������ j �

� � �bcod8�¦c3wX9 p Ä c¬u�c¬k Ì coarq0s�d'con²k�coarn'c � vLv�p uiarn � l�con�� � Ã	��
 g�n'uÉl�coarq0c¦kma0c¦uig p std��B�
� g�n'u�cXu � k3� p j?co��n�a0k � giw�coarn'c�� � n86 6 � d�q � �����`k3c p j7ar��l¦kma0stdºcoarn � � n86 6 � d �
q0con8 �7�]p � � # Ã ��� 
 + {^coq0s�d'c¬k�wX9 p Ä c¬u�c¬k Ì coarq0s�d'con�arn�n'c p d � qr�zu�c p j7q0coa0s�d'con�� � std'coqj7q0coa0std¦a0kml�� � c pm� nI98iwÔc�uia0c¬k�c¬k ( � d�q0con8 �7�]p coarn'u�cog�lmarjF�3arl`u�c pNÌ coarq0std'con�arniw v�p � �´�
lma v n + g�n'u�k7�coa0s�d'c p ceu � k�conLl�kml�cod'con'u�c Ì g8�coq�arn�coarn'c�� .'coq0u � ���

� � � v�p lma0c p c2uia0c�y?c pm� n 98iw�l�con Ì g8�coq � g'k Ì coarq0s�d'con�arniw v�p � � lma v nWg�n'u # � # + ��� & n � std
� # g�n'u � � �

$i� � � giw¢c³arnÉcoarn'c p �°std�q0coa w¢c�9���c p uia0c¦k v k v�p lma0c p l�con Ì g8�coqØ�[~Åqrq0c Ì coarq0s�d'con¼arnÉcoarn
g�n'uXu�c p ktcoqr��con�� � std'coq�qra0coj?con Ä col76¬l�a4� � �coa0std'c p d�arn|l�c p coarn � n'u�c p g�n'u � 	�n�n'con
k v u�c p �bcol�c � l v�p kma4�!g�q � lma v n3q0coa0s�d|lW9���c p j?co��con�{^c p u�con��7~ p ��coarl�c`n|g p n v s�d+uia0c¬k�c
� � std'coqrn � ����(�f]d�q0c+uia0c$� v arn86¬a0u�con86�c p coarj7n�a0k�k�c � g'kbu�c�� Ä co{}coarqrarj?con_��col�c � l v�pB�
u�c¬k�arj7n�arn�� 3 ,m�/. ���.n'��qØ� $i� � kmarn'u�n|g�n � qrq0cD� p 	 / con�j?coj?co��con��

E%D��NDFC � �'P[S��NZ´Q7MIH`PRQ?IØS ���� ��� H KNI ���NI ��� 	[S�� � ��U���� �[Q���� G J|KNOCH��'M �
1�coa4� Ì d�arn�n�arn�jXj?codLl�coarnÆc p d'co��qra0std'c p2Ì coarq�u�c p � p l�kmarniw v�p � � lma v n)u�c p�Ì coarq0std'con�y?c pB�
q v�p con��). 9 p uia0c���col�c � l v�p kma4�2g�q � lma v nX{�g p u�cg6¬g p � c �?v n'kml p g � lma v n�uia0c¬k�c p �.niw v�p � � lma v n
coarn'c��zcolmd v u�cËj?co{}f]d�qrl + uia0c�kma0s�d � n �%$ �	� g�n'u��%$ � � v�p a0con|lma0c p l�� ��� uia0cËuig p stdºu � k
Ì d�arn�n�arn�j � 9�n'kmlmqra0s�dºcoarn�j?cxwX9�d p l�con .Rqrg � lmg � lma v n'conºarn¹u�c p q � l�c pt� q0con � c p l�coarqrg�n�j 6¬g
y?c pmp arn�j?c p n + k v qrqP9���c p 1}c p coa0std'c!u�c¬k��°std � g'c p kÅj?c��3arlml�coqrl�{}c p u�con��N� � 6¬gÆ{^c p u�conWuia0c
Ì coarq0std'conWw�9 p uia0c2��col�c � l v�p kma4�!g�q � lma v n � g'k�coarn'c p u�cog�lmqra0s�d'con�j p 	 / c p con .Rq�f�s�d'c+� �t� ]
� q0k}u�c p coarj?conLlmqra0s�d'con].Rq�f�s�d'c�u�c p ��col�c � l v�pm��� std'coq»��� ,Ô/ j?c¬k � �%�¦coqrl�g�n'u � giw[u�con ��c �
l�c � l v�p^� n�j?co{^con'u�col��)�ba0c Ì coarq0std'conË{}c p u�con¸u � ��coa � g'kNu�c p � � �%�¦coq A f�s�d'cÅj?con v �%�¦con
g�n'u p f]g8�3qra0s�dXj7q0coa0std|y?c p l�coarqrl�arnXuia0c��bcol�c � l v�pm�7� s�d'coq»j?c¬kml p cog�l����g� uia0c (�coarl�uia��»c p con86
p coq � lmaryF6¬g p �°s�d � g'c p w p�v n|l���coa46¬g���cod � qrl�con + {�a p u�uia0cNn'cog'c}~Ån � g�niw¢l�k76�coarl�conLl�k7 p c¬s�d'con'u
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�BF!&;"�( &2#@' � ��3,$-�& � &$' � &J� #@	��� ��&$'f���;�9$	���� #W�\H;&J� #6��� �R&$'A&$��H � ��' &J���
�.&$'S�3,$-."��$&$�.&2�)Q &J��� ,$-�&$�N� (� �\#+��� & � &$'S�3,$-�� &$��	��� �J�J'4����8� &$��H$	�'�=�,$-.��	�&$'A�.,$-��3&�� �� �\#>�����)� HJ��(<	�# #�! ��&$'�� &@���� #@�

u�c p�p f]g8�3qra0s�d'con � c p k�s�d�a0co��g�n�j p coq � lmary'6¬g p �°std � g'c p w p�v nLl �?v�pmp arj7a0c p l + yLj7qØ�»~Å����� $i� � �
� � s�d�u�c p j?c v �¦col p a0kts�d'con � � a46 6�cec p j7ar��l�k�a0s�dXwX9 p uia0c)(�coarl�uia��»c p con86 �

+ ( & $h ����� ! y�� � � j e �  
 � { � ��� � � j e �  
 ����� ��� � # $i� � &
�g� uia0c Ì coarq0std'con'uia0s�dLl�c � g'k �La0s�dLl�u�c¬kB��col�c � l v�p kB6¬g¸c p d � qrl�con + �D9'k�k�con�uia0c Ì coarq �

s�d'con�g8�3j?co{�a0s�d|l�col�{}c p u�con���.�9 p u � k�n'cog'cD��co{�a0std|lbu�c¬k	� � l�con Ì coarq0s�d'con'kÅj7arqrl �
� .o, �v & �uv ��� ,Ô/� ��� ] # $i� � &

"Èf]d�qrl]� � n uia0c � � �%�¦coq A f�s�d'c�n|g�nTk v j p�v0/ {�a0c)u � k#� �3r a4� � q0c*��co{�a0std|lWcoarn'c¬k
Ì coarq0std'con'kba4� �°s�d � g'c p �2g�qrlma4�qra46¬a0c p l��3arl�u�c p ��col�c � l v�pm�7� s�d'coq A f�std'c + k v j7arqrl�wX9 p�� qrq0c
Ì coarq0std'con �

� ��� ] & � �"c!d ��� ,Ô/ Á � .o, �v � $ � # $i��
 &
�ba0c¬k�c¬k�n'cog'c���co{�a0std|l �7� n�n�n|g�n � q0k " � d p k�s�d'coarn�qra0std � coarl!arnLl�c p  p colma0c p l2{}c p u�con +[v �
u � k Ì coarq0s�d'conÆarn�uia0cF��col�c � l v�p kma4�!g�q � lma v nÆcoarn�j?codLl v u�c p n�a0s�dLl��

�ba0c¬k�c^�zcolmd v u�c`d � lRu�con� v�p l�coarq + u � k � coarn'c^n'cog'con Ì coarq0std'con � g'k�u�con!j?co{�a0s�d|l�col�con
� c� p f�ktcon|l � n|l�con���con|l�k7 p c¬std'con'u3coarn'c p g�nL��c �7� n�n|l�con��`c p l�coarqrg�n�j���j?con'c p a0c p l�{}c p u�con�$9'ktk�con��8��c p � � std|l�coarq���c¬kml�cod|l�arn�coarn'c p �zarlml�coqrg�n�j³u�c p �°std � g'c p coarj?con'k�s�d � w¢l�con'9���c p
uia0c�.Rq�f�std'cÅ� ������+ uia0c�� pt� uia0conLl�con¸arn Ì coarq0std'con'uia0s�d|l�ceg�n'u³~Ån � g�niw¢l76�coarlNd � ��con �7� n�n��
��y?conLlmg'coqrq0c�� pt� n|g�q �]p arltf]l v u�c p � v�pmp coq � lma v n-6¬{�a0k�std'con+u�con Ì coarq0std'con¦j?cod'con�arn�n'c p d � qr�
u�c p � � �%�¦coq A f�std'c2y?c p q v�p con��

�ba0c¬k�cËn'coj � lmary?con¹� ��c � l�c¸��q0coar��con Ä c¬u v std � q0coarn�j?conLg�j + {^con�n �3arl v �lma4�3a0c p l�con
Ì d�arn�n�arn�j¦j?c �]p ��coarl�col�{�a p u�g�n'uXuia0c � � �%�¦coq A f�s�d'c2n�a0s�d|l�6¬g¸j p�v0/ {�a p u»����n �%$�� � j7ar��l
� � n � �3r a4� � q0c�� p con86�con¦wX9 p uia0c�~Åg'k�u�cod�n|g�n�j�coarn'c p � � �%�¦coq A f�std'c � n�� .�9 p uia0c�1�c �
k�std p coar��g�n�j!{�g p u�c�arn³u�c p � cxw¢c p con86�coarn'cg� �]p kml�coqrqrg�n�j!arn ( �Lqrarn'u�c pm�?v°v�p uiarn � l�con # 2 +�� &�3arl�u�c p �°std � g'c pt� s�d'k�c � q0kB6 � ~�s�d'ktcÅj?co{�f]d�qrl # yLj7qØ�°~������ $i� � & �).�9 p uia0c�� � �%�¦coq A f�s�d'c{^c p u�conzarn�uia0c¬k�con�� vLv�p uiarn � l�con

+ 2 � 2 0�� � $ w g�n'u + � 0 $ w  # $i��� &
� q0ku� �3r a4� � q0ce~Åg'k�u�cod�n|g�n�j?conWc��%iw v d�q0con��

� � u�c pRÌ arqrarn�j � ~�qrj v�p arlmd8�!g'kW6¬g�n�f�s�d'kmlRn|g p �3arl ^Lg � u pt� lma0k�s�d'con � � �%�¦coq � g�n'u$��c �
l�c � l v�pBA f�s�d'con!w�g�n � lma v n�a0c p l + {�g p u�cNa4� � � d8�¦con�u�c p �ba4�q v � �]p ��coarl � giw'coarn'c �?v �%�q0c r
j?co� v j?con'c + arn # 2 Ã � & y �]p a � ��q0cu. v�p � u�c p � � �%�¦coq A f�std'c�y?c p 6¬a0s�dLl�col��'"	a0c�j7g�l`uia0c�c��% �
w v d�q0con'con �»a4�3arl�k"�3arl^coarn'c p ^|g � u pt� lma0kts�d'con � � �%�¦coq A f�std'cÅcoarn�j?cod � qrl�conË{^c p u�con + q�f�k�kml
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kma0std � �'k�std�f]l76�con������ g�n�jx9�n'kmlmarj?k�l�con*. � qrq}c pmp coa0s�d|l3coarn �°s�d � g'c p u � kearn 	 � � �°����~
j?co{}f]d�qrl�c+� �3r a4� � q � ��co{�a0s�d|l�y v n � �"c!d & $ ��5|� �ba0c¬kÅc p 6�cog�j7lbarnzu�c p � c �?v n'kml p g � lma �
v nX��coa�coarn'c p ��col�c � l v�p j p 	 / c�y v n7698;:<8��>=bcoarn'c ^|g � u pt� lma0k�std'c � � �%�¦coq@?±f�s�d'c2y v n
6A8 ���B:C8 ���W� = ��1�col pt� s�dLl�col%� � n Ä col76¬l+coarn'con¼k�con �°p c¬s�dLl�con �°s�d � g'c p + conLlBwÔf]qrqrl+uia0c
� p cod|g�n�j�u�c¬k � vLv�p uiarn � l�con'k��°kml�c��¦keg�n'u�c¬k�q�f�k�kml�kma0s�d)u�c p ~Å�'kml � n'u 2Ëy v � �°std � g �
c p 6�con|l p g8� � �'kts�d�f]l76�con + ��coa�u�c�� uia0c�^|g � u pt� lma0k�std'c � � �%�¦coq@?±f�s�d'ceuia0cbc��%iw v d�q0con'con
�»a4�3arl�k%9���c p k�std p coarl�col��"�ba0c¸c��%iw v d�q0con'c�� p con86�c¸wX9 p u�con "	arn � coqr��c p coa0s�d�+ � {�a p u
��coaNcoarn'c p ��nLlBw¢c p nLg�n�jÆu�c p � � std'coq^y v n 2<DFE ���W� 9���c p k�std p arlml�con + uia0c�� p con86�c¦u�c p
� �3r a4� � q0con pt� uia � q0conº~�g'k�u�cod�nLg�n�j + 2���coa 2GD $!H ���W�É�W1�coa�coarn'c�� �°std � g'c p y v n
� µR� � � � � uiarg'k³k�arn'u uia0c¬k³n|g p 6I8 · u�c p j?c¬k � �2l�con �°s�d � g'c p ?±f�std'c + arn u�con'con	uia0c
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10 GeV - 4.6e5 GeV
CORSIKA,

10 GeV - 4.6e5 GeV
CORSIKA + Gebaeudesim.,

10 GeV - 2.2e9 GeV
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�  � -�� � #BA -��+"#�!� %&�"#�
 / ndf 2χ  100.7 / 98

Prob   0.4044

Constant  0.00± 10.65 

Slope     2.982e-09± -1.955e-06 
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 / ndf 2χ  65.19 / 80

Prob   0.8846
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Prob   0.9987
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description

applications

features

61

2

The 9814B is a 52mm (2 ) diameter, end window photomultiplier
with blue-green sensitive bialkali photocathode and 12 BeCu
dynodes of linear focused design. The 9814WB and 9814QB
are variants for applications requiring uv sensitivity.

photon counting of bio- and chemi-luminescent samples
high energy physics

”

�

�

�

�

�

3

high gain
good SER
high pulsed linearity

52 mm (2 ) photomultiplier
9814B series data sheet

”

characteristics

photocathode: bialkali

dynodes: 12LFBeCu
anode sensitivity in divider B:

dark current at 20 ºC:

pulsed linearity (-5% deviation):

pulse height resolution:

rate effect ( I for g/g=1%):

magnetic field sensitivity:

temperature coefficient
timing:

weight:
maximum ratings:

active diameter mm 46
quantum efficiency at peak % 30
luminous sensitivity µA/lm 70
with CB filter 8 11.5
with CR filter 2

nominal anode sensitivity A/lm 500
max. rated anode sensitivity A/lm 2000
overall V for nominal A/lm V 1950 2300
overall V for max. rated A/lm V 2250

gain at nominal A/lm x 10 7

dc at nominal A/lm nA 3 20
dc at max. rated A/lm nA 20

dark count s 300

divider A mA 50
divider B mA 150

single electron peak to valley ratio 2

the field for which the output
decreases by 50 %

most sensitive direction

: % ºC ± 0.5

single electron rise time ns 2
single electron fwhm ns 3
single electron jitter (fwhm) ns 2.2
transit time ns 43

g 180

anode current µA 100
cathode current nA 100

gain x 10 30
sensitivity A/lm 10000
temperature °C -30 60

V (k-a) V 2800
V (k-d1) V 500

V (d-d) V 450
ambient pressure (absolute) kPa 202

6

-1

6

(1) (2)

-1

a � µA 1

T x 10 2
-4

1)

(2)

(

subject to not exceeding max. rated sensitivity subject to not exceeding max rated V(k-a)

unit min typ max

7 typical voltage gain characteristics

* note that the sidewall of the envelope contains graded seals of high K content
** wavelength range over which quantum efficiency exceeds 1 % of peak

4 window characteristics

spectral range**(nm) 290 - 630 185 - 630 160 - 630
refractive index (n ) 1.49 1.48 1.46

K (ppm) 300 8500 <10
Th (ppb) 250 30 <10
U (ppb) 100 30 <10

d

9814B 9814WB 9814QB*
borosilicate uv glass fused silica

typical spectral response curves5
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8

A

B

300V

300V

R

R

R

3R

StandardR

R

R

1.25R

R

1.5R

R

2R

note: focus connected to d

Characteristics contained in this data sheet refer to divider B
unless otherwise.

1

stated

voltage divider distribution

k d d a1 2 d9 d10 d11 d12

11 ordering information

9814B data sheet
page 2

The 9814B meets the specification given in this data sheet. You
may order by adding a suffix to the type number. You
may also order by adding a suffix to the type number.
You may order product with by
discussing your requirements with us. If your selection option is
for one-off order, then the product will be referred to as 9814A.
For a repeat order, Electron Tubes will give the product a two
digit suffix after the letter B, for example B21. This identifies your
specific requirement.

variants
options

specification options

9 external dimensions mm9 external dimensions mm

High Pulsed
linearity

The drawings below show the 9814B in hardpin format and the
9814KB with the B20 cap fitted.

window variants

base options

options

specification options

9814

W
Q

K

E

S

M

B
A

Bnn

uv glass
fused silica

capped

electrostatic shielding
see drawing below

electromagnetic shielding
see drawing below

supplied with spectral
response calibration

as given in data sheet
single order to

selected specification
repeat order to

selected specification

12 voltage dividers

The standard voltage dividers available for these pmts are
tabulated below:

R = 330 k note: focus connected to d1�

C638A

k d d1 2 d10d9d8 d11 d12 a

3R R

1.5R 2R

R

R

R

R300V RC638C

3R 3RC638B

R

R

R

C638D 300V R

R

R

R

R

1.25R

R

R

1.25R 1.5R 2R 3R

52.6 max with
electromagnetic
shielding

52.3 max with
electrostatic

shielding

insulating sleeve
(for E & S options)

mu-metal shield
(for S option)

conductive coating
(for E option)

12.7
max

51.5 max

133 ± 3
150 ± 3

16.5
max46 max

18
max

10 base configuration
(viewed from below)

Our range of B19A sockets is available to suit the hardpin base.
Our range of B20 sockets is available to suit the B20 cap. Both
socket ranges include versions with or without a mounting
flange, and versions with contacts for mounting directly onto
printed circuit boards.

B19A hardpin base
(for 9814B)

‘ic’ indicates an internal connection

note: connect f to d1

B20 cap
(for 9814KB)

note: connect f to d

‘ic’ indicates an internal connection

1

B19A

d3

d7

d11

d12 d10

ic
f

ic

ic

d2

d4

d6

a

d9

d5

d1

k
d1

d8

1
2

3

4

5

6

7

8
9 10 11

12
13

14

15

16

18
19

17

B20

d12

d3

d5

d7

d9

d10
d11

f
ic

ic

ic

ic
d8

d6

d4

d2

k

d1

d1

a

1
2

3

4

5

6

7

8
9 10 11 12

13

14

15

16

18
19

17

20

choose your power supply for this pmt on
www.electrontubes.com

DS_ 9814B Series Issue 5
7 september 2004

Electron Tubes Limited
Bury Street, Ruislip
Middx HA4 7TA, UK
tel: +44 (0) 1895 630771
fax: +44 (0) 1895 635953
e-mail:
info@electron-tubes.co.uk www.electrontubes.com

Electron Tubes Inc.
100 Forge Way, Unit F
Rockaway, NJ 07866, USA
tel: (973) 586 9594
toll Free: (800) 521 8382
fax: (973) 586 9771
e-mail: sales@electrontubes.com

The company reserves the right to modify these designs and specifications
without notice. Developmental devices are intended for evaluation and no
obligation is assumed for future manufacture. While every effort is made to
ensure accuracy of published information the company cannot be held
responsible for errors or consequences arising therefrom.

© Electron Tubes Limited, 2004an ISO 9001 registered company
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