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,J�rÌ32A0�ÅÆÒ�7��r.1ÎrÅÆÎiKMÏÓ0�K Õ&�rÅÆÒ�L�Ï�0�KV��ÒN�rÞ�Îi7F. � ÎrO:�rKV2AÏ�Ñ�Î�ÎrKV2"�7,aÏ�ÑM03�MÕ�ÎiK�ÏCL�79O�. � Î/,J�r7�Î�Ï�ÑMÎ
�30�ÅÆL�Ì3-/Ï�03�iK���7�ÎWO�L�0�7J0¦KV�©Ï�ÑV�iL?��-/KV2��N�7,MÍ)Îi7g-�GaÌ3�rÒ?��Õ&-/K � Î5-/Õ�Õ)�rÅÆÒ�Ì�03�3ÑMÎ¬2��

"$# � f & ��� À �-g

Í�Ñ�Î_ÅÇ-/0�K�Õ&�rÅÆÒ?�iKMÎrKMÏ9�N�/,MÏ�ÑMÎ¢>�ÉAÃAÔ�7/�rÕ�Î¬���30�KV�_ÃÄO:�3Ï�ÎiÅ >�ÎiÏ�Þß�r7J8Q.1�r7�>�Ô�ÃÄ>U.1-/7pÎ
2¬ÎiÒ�0�Õ�Ï�ÎÓ250�KhGa0[��L�7pÎ_È1�/Í�ÑMÎ_Ñ�03��Ñ�Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î¢Õ)�rÅÆÒ�L�Ï9-/Ï�03�rKV-/Ì¬Õ&�iÅÆÒ?�rKMÎiKMÏ9�N-/73Î_Ï�ÑMÎ

i ÑM03��Ñß�3Ò�ÎrÎÓ25Ò�7��rÕ�Î¬�����r7Y���j*gÍ�Ñ�03��ÑV-E�N���E,J-/7 � ÎiÎrKß-6ÅÆL�Ì�Ï�0�@C.1ÎrÕ�Ï9�r7p@CÒ�7��rÕ�ÎÓ�����r7��[ÑV-/7�ÎÓ2¬@
ÅÆÎrÅÇ�i79OQ�3O:�3Ï�ÎrÅ8.1�i7�Þ�ÑV-/Ï�Þ�Î_ÅÇ-/O½Õ)-/Ì¦Ì�- i Ï�7g-E2Ó0�Ï�03�rKV-/Ì��3L�Ò�Îi73Õ)�rÅÆÒ�L�Ï�Îr7��j*YÍ�ÑM03��03��Ï�ÑMÎ
Ò�7��Ó2¬L�Õ�Ï�03�rK ÅÇ-/Õ�Ñ�0�KMÎk,J�r7'Ï�ÑMÎ�Õ&�iÅÆÒ�L�ÏCÎ�0�KMÏ�ÎiK��30�.1Î�à`GÓ, Õ)�¬2¬ÎÓ���mÍ�ÑMÎ i �3Õ�0�ÎiKMÏ�0H=�ÕI-/K�-/Ì�O:�303�
�3O:�[ÏCÎrÅl*g03��ÅÇ-E2¬Î_L�Ò �/,V-6Õ&�iÅÆÒ�L�Ï9-/Ï�03�iKV-/Ì¬ÎrKV��0�K�Î_0�K�Õ&�rK 5 L�KMÕ�Ï�03�rK�Þ�0�Ï�Ñ�Þß�i798:�3Ï9-/Ï�03�rKV���
@CÏJ�T,CL�KMÕ�Ï�03�rK�03��Ï9�_Ò�7��r.1032¬Î½-6Ò�Ì3-/Ïa,J�r7JÅm,9�i7�ÒN�¬�3Ï�@CÒ�7��rÕ�ÎÓ���30�K�� �/,MÏ�ÑMÎ¢KML�ÅÆÎi790�Õ&-/Ì¬7�Î¬�3L�Ì�Ï9�
,C7��iÅ Ï�ÑMÎ5�3L�Ò�Îi7�Õ&�iÅÆÒ�L�Ï�Îi7g����@CÏ�ÏC7g-/KV�?,J�r7JÅÇ��7Y-/Þ KML�ÅÆÎi790�Õ&-/Ì�2�-/ÏJ-60¦KMÏ9�_ÅÆÎ¬-/KM0�KV�6,CL�Ì
.103�3L?-/Ì3�?.EÞ�ÑM0�Õ�Ñ�Ò�7��r.1032¬Î_0�K��303��ÑMÏ�Ï9�_Ï�Ñ�Î_KML�ÅÆÎi790�Õ&-/Ì��30�ÅÆL�Ì3-/Ï�03�iKV�m�/Í�ÑMÎ5�iÏ�ÑMÎr7
Õ&�iÅÆÒ?�rKMÎiKMÏ9�N�[L�Ò�Ò?�i79Ï�-/KV25Õ)�rKMKMÎrÕ�ÏMÏ�ÑMÎ¬�3Î¢Õ)�rÅÆÒ�L�Ï�Îr7Y�N-/K�2½ÅÇ-/8ÓÎ_0�Ï�-6Õ&�iÅÆÒ�Ì�ÎrÏ�Î½-/KV2
Õ&�iKV�30[�3Ï�ÎiKMÏ�Õ&�iÅÆÒ�L�Ï�0�KV�©ÎrKM.10�7/�iKMÅÆÎrKMÏ9�/Í�Ñ�Î i ÅÇ-E���N�3Ï9�r7Y-E��Î<*Ä�3L � �3O:�[ÏCÎrÅ Õ&�iKMÏ9-/0�KV�
Ò�7��iÕ�ÎÓ�m���i7g��Ï�ÑV-/Ï�ÅÇ-/KV-E��Î¢Ï�ÑMÎ_Õ�ÎrKMÏ�7Y-/Ì��rKM@CÌ�0�KMÎE=�Ì�Î5�3O:�3Ï�ÎrÅ -/KV25Ï9-/Ò�Î5-/7pÕ�ÑM0�.:-/Ì��3O:�3Ï�ÎrÅÇ�
Í�Ñ�Î i Þß�i798:�3Ï9-/Ï�03�iK��2*Y0�K�Õ�Ì�L?2¬Î_Ï�ÑMÎ52¬ÎÓ�38aÏ9�rÒ Õ)�rÅÆÒ�L�Ï�Îr7Y�n.1-/KV2 �rÏ�ÑMÎi7�Þß�i798:�3Ï9-/Ï�03�rKV�
Õ�Ì�LN�[ÏCÎr7�ÎÓ2<.gÌ3�iÕ&-/Ì�Ì�O�-/K�2 7�ÎrÅÇ�iÏ�ÎrÌ�O�.YÞ�0�Ï�Ñ5Ï�ÑMÎI�3Õ�0�ÎrKMÏ�0H=�Õ�-/KV-/Ì�O��303�1Ò�7��iÕ�Î¬�����i7��9Í�Ñ�Î i �[L�Ò�Ò?�i79Ï

Figure 2. NPSN Functional Components
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Ò�7��iÕ�ÎÓ�m�30�KV�Q*gÕ&�iÅÆÒ?�iK�ÎiKMÏ�03�N-6Õ&�rÌ�Ì�ÎiÕ�Ï�03�iK �/,MÌ3-/7/��Î¢Þß�i798:�3Ï9-/Ï�03�rKV��L?�3ÎÓ25Ï9�_ÅÇ-/KV-E�iÎ
Õ&�iÅÆÅÇ�rKß���7,CÏCÞß-/7pÎ½-/KV2B=�Ì�Î¬���/ÉAKV25ÏCÑ�Î i ��7g-/Ò�ÑM0�Õ)��Ì3- � *Ä�3Îr7J.1Î¬��Ï9�_Õ�7pÎ¬-/Ï�Î½-E2¬.'-/KMÕ�ÎÓ2
.103�3L?-/Ì3�NÖ�Î¬���a� .E.1032¬Î¬�Ó��×3.1-/KV25Ï9�_Î7JM-/ÅÆ0�KMÎ¢KMÎiÞ �i7Y-/Ò�ÑM0�Õ&��Ò�7/�¬2¬L�Õ�Ï9���/ÉAÌ�Ì¬Ï�ÑMÎÓ�3Î
Õ&�iÅÆÒ?�rKMÎiKMÏ9�N-/7pÎ_Õ&�iKMK�ÎiÕ�Ï�ÎÓ25Ï9�Ó�iÎiÏ�ÑMÎr7 � O Ï�ÑMÎ i 2�-/Ï9-6KMÎrÏ�Þ �r798Q.p*YÞ�Ñ�0�Õ�Ñ�0¦KMÕ�Ì¦LN2¬ÎÓ� � �rÏCÑ
Ì3�rÕ)-/Ì�-/7�Î¬-6KMÎrÏCÞß�r7J8 -/KV25Ì3�iKV�_ÑV-/L�Ì¬Õ&�rÅÆÅÆL�KM0¦Õ)-/Ï�03�rKV���

É"��Ï�ÎiÕ�ÑMKV�rÌ3�Ó�iOQ-/KV257�Î<OEL�0�7�ÎiÅÆÎrKMÏ9��Îr.'�iÌ�.aÎ/.EÏ�ÑMÎ¬�3Î_Õ&�rÅÆÒN�rKMÎrKMÏ9�N-/7pÎ_L�Ò?��7g-E2ÓÎ¬2½0�K -
Ò�ÑV-E�3Î¬2½0�ÅÆÒ�Ì�ÎrÅÆÎrKMÏ9-/ÏC0[�iKh,J-E�3ÑM0[�iK�.EÞ�ÑM0�Õ�Ñ�Ò�7pÎ¬�3Îi79.1Î¬��Ï�ÑMÎ � -/Ì3-/KMÕ�Î � ÎrÏCÞ�ÎrÎiK ÏCÑ�ÎiÅ8.1-/KV2
Þ�0�Ï�ÑM0�K�Ï�ÑMÎ¢Ï9�iÏ9-/Ì��3O��3Ï�ÎiÅÇ�
Í�Ñ�Î_>�ÉAÃAÒ�7��Ó�i7Y-/Å �[ÏJ-/79Ï�ÎÓ250�Ï9��,CL�Ì�Ì�@CÕ&-/Ò?- � 0�Ì�0¦ÏCO �iÒ�Îr7Y-/Ï�03�rKV��0�K�Ù -/7pÕ�ÑßP/BEÛ1Ý6Þ�ÑMÎiK�Ï�ÑMÎ
@CKM0�Ï�03-/Ì<D�Ò�Îr7g-/ÏC0�K��©àA�iK�=?��L�7Y-/Ï�03�rKßÖ3@qD5àA×)Þß-E�N2¬ÎiÕ�Ì3-/7pÎ¬2B,CL�K�Õ�Ï�03�rKV-/Ì3�/Í�Ñ�Î_Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î
�a�¬-/Ì��3ÎiÏa.1-/K�2 -/Õ�ÑM0�Îr.1ÎÓ2<.A,J�r7VÏ�ÑMÎE@rD�à Þß-E��Ï�ÑV-/Ï��/,V-I�[LN�3Ï9-/0�KMÎ¬25ÈEØ1F6ÙÇÎ¬�a-�GaÌ3�rÒ?�N�iK�Ï�ÑMÎ
>�ÉAÃ�Þß�i798aÌ3�¬-E2���Í�ÑMÎ�Ð�03��Ñ ÃÄÒ�ÎrÎÓ2�Ô�7/�iÕ�Î¬�����i7	Ö�Ð�ÃÄÔ?×&Þß-E�?-Nà�7Y-/O5ÈA.�7�L�KMKM0�KV�09A>h@Cà`D�Ã
�iK 0�Ï9��,J�iL�7VÒ�7��rÕ�ÎÓ�����r7g�?.EÞ�0�Ï�Ñ�ÈEØ1Ü6ÙÇÊ�i7�2��N�/,�ÅÆÎiÅÇ�r7JO&�/ÉAK�0�KMÏ�Î¬��7g-/ÏCÎ¬25ÃÄL�Ò�Ò?�i79Ï
Ô�7��rÕ�ÎÓ�����r7VàA�rÅÆÒ�Ì�Î/J�Ò�7/�i.1032¬Î¬2 P/B1F	X 4�OÓÏ�ÎÓ�N�7,MÅÇ-E���N�3Ï9�i7g-E��Î5-/KV2��3L�Ò�Ò?�r7JÏ�Ò�7/�rÕ�ÎÓ���30�K��
,CL�KMÕ�ÏC0[�iKV��Ï�ÑM7��rL?��Ñ�Ï�Þß�_ÉAÅÇ2�-/ÑMÌ¬ØEÛED1F6Ò�7��rÕ�ÎÓ�����r7Y��Þ�0�Ï�Ñ -	9�>h@qs 0�KMÏ�Îr7M,J-/Õ�Î_Ï9�¢Ï�ÑMÎ
KV-/Ï�0�.1Î��iÒ�Îr7Y-/Ï�0�K��½�3O:�3Ï�ÎrÅ Ö3t¢Ù ×3.�Þ�0�Ï�Ñ Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iK���.103-NÐ�OÓÒ�Îi79à�ÑV-/KMKMÎrÌ�-E2�-/Ò�Ï�Îr7Y�
-/KV2P[�Ï�ÑMÎi79KMÎrÏ'-E2�-/Ò�ÏCÎr7g����Í�ÑMÎ�Þß�i798:�3Ï9-/Ï�03�iK���Õ&�iKV�[03�3Ï�ÎÓ2 �7,�GEØ_ÃdX_@�ÈEØ1FEFNÍEL�7 � ��-/KV2�G1F/G1F
@C7J03��Þß�r7J8��3Ï9-/Ï�03�iKV��7�L�KMKM0�K��©ÃdX_@M*]��9�>U@rs �rÒ�Îr7g-/ÏC0¦KV� �3O:�3Ï�ÎrÅ Ö3@C=^@qs_×)ÅÇ�Ó2¬0H=�ÎÓ25Ï9�
0�KMÕ�Ì�L?2ÓÎ¢4�Îi798aÎiÌ¦ÎiOa@ � -E�3Î¬2½K�ÎiÏ�Þß�i798a0�KV�0,CÎÓ-/Ï�L�7pÎÓ���/Í�ÑMÎ¢à��rK�=?��L�7g-/Ï�03�iK Þß-E�
Õ&�iÅÆÒ�Ì�ÎrÅÆÎiKMÏ�Î¬2 � Ou,J�rL�7+t�ÉPs P�PAv�Ý/Û1F6Õ&�iÅÆÒ�L�Ï�Îi7g��L?�3ÎÓ2B,J�r7VÌ3�rÕ)-/Ì�-/KV2½7pÎrÅÇ�iÏ�Î
�a-/Ï�ÎrÞß-/O:�?.1��ÎrKMÎi7g-/Ì¬Ò�7��¬2¬L�Õ�Ï�03�iK Þ �r798 � O �3Õ�0�ÎiKMÏ�0H=�Õ	L?�3Îr7Y�?.1-/K�2K,J�r7����7,CÏ�Þß-/7pÎ
2¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏ�-/KV25ÅÇ-/0�KMÏ�ÎiK�-/KMÕ�ÎÓ�/Í�Ñ�ÎiOQ-/Ì¦Ì¬7Y-/K�D1� GI4�ÃÄ,w9A>h@qs_�/ÃÄÎiÎ¢=NÎ7,J�/È],J�r7VÅÇ�r73Î
2¬ÎiÏ9-/0�Ì3���

Í�Ñ�Î_KMÎ7J)Ï�Ò�ÑV-E�3Î/.EÏ�ÑMÎE[�J)Ï�ÎiKV2¬Î¬2KD�Ò�Îi7g-/Ï�0�KV�©àA�rK�=N�iL�7g-/Ï�03�iKßÖC�r7+[�D�àA×)Þß-E��Õ&�iÅÆÒ�Ì�ÎrÏCÎ¬2
0�K�Ï�ÑMÎ � Î¬��0�KMK�0�KV� �7,VP/BEBEÈ1�/Í�ÑMÎ¢Ò�Îi7-,J�i79ÅÇ-/KMÕ�Î½�Ó�Ó-/Ì<,J�r7+[�D�à Þß-E��Ï9�½�iÒ�Îr7Y-/Ï�Î5-/Ï
�3L?�3Ï9-/0�KMÎ¬2½7g-/Ï�Î½�7,VP	X_GaÌ[�iÒ?���/Í�Ñ�03��Þß-E��KMÎ¬-/7JÌ�OQ-/Õ�ÑM0�Îr.1Î¬2W.EÞ�0�Ï�Ñß- � �rL�Ï�Û1FEF6ÙxGaÌ3�iÒ?�
� � �3Îr7J.aÎÓ2c,J�r76-�2�-/0¦Ì�O"-/.1Îr7g-E��ÎÓ�-@¼K50�Ï9�N=�K�-/Ì�,J�i79Å8.y[�D�à�Õ&�iKMÏ9-/0�KMÎ¬2 -Và�7g-/O>zÓ@CÙÇÔÆÖ�Þ�0�Ï�Ñ½Û
Ò�7��iÕ�ÎÓ�m���i7g�N-/KV25ÈEØ1Ü6ÙÇÊ�i7�2��N�/,MÅÆÎrÅÇ�r7JO:×)0¦Kß-E2�2¬0�Ï�03�rK�Ï9�_Ï�ÑMÎ¢à�7Y-/O ÈA.EÏ�ÑML?�N- � �iL�Ï
O�LN-E2¬7�L�Ò�Ì¦0�KV�©Ï�ÑMÎ¢Õ)�rÅÆÒ�L�Ï�Î¢Ò?�iÞ�Îr7�-/KV25ÅÆÎrÅÇ�i79OQ�30HLEÎ5�/,MÏ�ÑMÎ¢Ð�ÃÄÔ�Õ&�rÅÆÒ?�iKMÎrKMÏ9�/Í�ÑMÎ¬�3Î
Þ�Îi7�Î¢Õ&�iKMKMÎrÕ�ÏCÎ¬25Ï9�_Ï�ÑMÎ¢KMÎ/J)Ï�@J�iÎiKMÎr7Y-/Ï�03�rK�Þß�i798:�3Ï9-/Ï�03�rKV�?.EÃÄ0�Ì�0�Õ&�iKUX�7g-/Ò�Ñ�0�Õ)�TtEX_s L�KM0�Ï9�?.
�i.aÎi7�ÑM03��Ñß�[Ò�ÎrÎ¬2½Ì3�rÕ)-/Ì¨KMÎiÏ�Þß�r7J8:�n4'9�Ì�Ï�7g-/>�ÎrÏq.1-/K�2KGÓ,A,>@·-/KV2B[�Ï�ÑMÎi79KMÎrÏ9�/É�K�ÉAÅÇ2�-/ÑMÌ
ØEÛEÛ1F6Ò�7��i.a032ÓÎ¬2�-/Õ�Õ�Î¬���N-/KV25ÅÇ-/KV-E��ÎrÅÆÎiKMÏ��7,MÅÇ-E���N�3Ï9�i7g-E��Î¬��G:�rL�7�ÃdX_@MÔ�73ÎÓ2�-/Ï9�i7�Õ�Ì3-E���
ÅÇ-/Õ�ÑM0�KMÎ¬��Þ�Îi7�Î¢L?�3ÎÓ2B,J�i7���ÎrKMÎi7g-/Ì��3L�Ò�Ò?�i79Ï�Ò�7��rÕ�Î¬���30�KV�/.1-/KV2 -6àA�rKM.1Î7J�GEÈED1F6Þß-E��Ï�ÑMÎ
ÑV-/7�2¬Þß-/7�ÎE,J�r7VÏ�ÑMÎ¢ÃÄÕ�0¦ÎiKMÏ�0H=�Õ	ÉAKV-/Ì�O:�[03��ÃÄO:�3Ï�ÎrÅ Ö�ÃÄÉ�Ãv×{,J�r7VÒ�73Îi@V-/KV25Ò?�Ó�3Ï�@CÒ�7��rÕ�ÎÓ���30�K��
à`Ga, ���rÌ�L�Ï�03�iKß�3ÎrÏ9���/=?ÎiÅÇ�rÏ�Î_Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iK Þß-E�N-/Õ�Õ&�rÅÆÒ�Ì�03�3ÑMÎÓ25L?�30�KV�©É>[�=|D5KMÎrÏa.1-
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7��iL�Ï�ÎÓ2IKMÎiÏ�Þß�r7J8�-/7�Õ�ÑM0�Ï�ÎrÕ�Ï�L�7�Î7.YÞ�0�Ï�Ñ5ÅÆL�Ì�Ï�0�Ò�Ì�ÎÓ�'Ö�DA.gÈA.¨-/K�2 PE×¬�/,¬Í6P�ÖCPE� Ø�Ù � 0�Ï9�2v��3ÎrÕ&×3.¨-/K�2
Ø1Ü	~ � 0�ÏJ��v��3ÎrÕ	0�K�Ï�Ñ�Î � -/Õ�8 � �rKMÎ_Õ�0�7pÕ�L�0�Ï9����GÓ03��L�7�Î_G �3Ñ��iÞß�N-I2¬03-E��7g-/Å �/,�[�D�àA�

"$# V ��� ¿b� ���<�:�8� �/�-g
Í�Ñ�Îk[�J)ÏCÎrKV2¬ÎÓ2>D5Ò�Îr7Y-/Ï�0�K��E[�KM.a0�7��rKMÅÆÎrKMÏ1È½Ö3[�D5à�@CÈ1×E03�vÏ�ÑMÎ�KMÎ7J)ÏaÒ�Ñ�-E�3Î�0�KÆ-?ÅÆL�Ì�Ï�0�@COÓÎÓ-/7
Ò�Ì3-/K�Ï9�iÞß-/7/2��N-6Õ&�rÅÆÒ�L�Ï�0�KV��,9-/Õ�0�Ì�0�Ï�O -/Ï�>�É�ÃAÞ�0�Ï�Ñß�[LN�3Ï9-/0�KMÎ¬25Í)Îr7g-�GaÌ3�iÒ?��Ò�Îr7M,9�i79ÅÇ-/KMÕ�Î
,J�r7V>�ÉAÃÄÉ à`Ga, Õ&�Ó2¬ÎÓ�m��[:D�à�@CÈI03��Õ�L�797pÎiKMÏ�Ì�O½0�K�Ï�ÑMÎ¢Ò�7/�iÕ�ÎÓ���?�/, � Îi0�KV�_0�ÅÆÒ�Ì�ÎiÅÆÎrKMÏ�ÎÓ2��
Í�Ñ�Î	Ò�Ì3-/Ku,J�r7:[�D5à�@CÈk,J�iÌ�Ì3�rÞß�MÏ�ÑMÎ��m-/ÅÆÎ�2ÓÎ¬�303��K -E���3L�ÅÆÒ�Ï�03�iKV��-E2��iÒ�Ï�ÎÓ2 � OA>�ÉAÃ],J�r7�Ï�ÑMÎ
Î¬-/7JÌ�0�Îr7VÒ�Îr7J03�¬2��/Ãv�iÅÆÎ5�/,MÏ�ÑMÎ¢0�ÅÆÒ?�i79Ï9-/KMÏ�Õ)�rKV�3032¬Îr7Y-/Ï�03�rKV�N-/7pÎ<;

•
ÙÚ-/0¦KMÏ9-/0�K�Ï�Þß�½��ÎrKMÎr7Y-/Ï�03�rKV�N�/,MÐ ÃÄÔN��Õ&�iK�Õ�L�797pÎiKMÏ�Ì�O&�

•
G:�rÌ�Ì3�iÞ Ï�ÑMÎ¢Ï�ÎiÕ�ÑMKV�rÌ3�Ó�i0�ÎÓ�N-/.:-/0�Ì3- � Ì�ÎE,J�i7�Ï�ÑMÎ¢>�Ô�ÃÄ> Õ)�rÅÆÒ?�iKMÎrKMÏ9�N�3L�Õ�Ñ�Ï�ÑV-/Ï
�3Ï9-/Ï�Îi@J�7,C@CÏ�ÑMÎr@J-/7JÏ�Ò�7��¬2ÓL�Õ�Ï9�N-/7�Î½-/.:-/0�Ì3- � Ì�Î¢Ï9�_Ï�ÑMÎ¢>�ÉAÃALN�[Îi7g���

•
9"�3Î09A>h@qs �iÒ�Îr7Y-/Ï�0�KV�½�3O:�3Ï�ÎrÅÇ��Ï�ÑM7��rL?��ÑV�iL�Ï�Ï�ÑMÎ¢>�É�ÃAÕ&�rÅÆÒ�Ì�Î/JM�

•
9"�3Î_Í�à�Ô^v<@CÔ�,J�i7�=�Ì�Î¢ÅÆ03��7g-/Ï�03�iKß-/KV25ÅÇ-/KV-E�iÎiÅÆÎrKMÏ9�

Figure 3. NPSN EOC Functional Components
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•
Ô�7��r.1032¬Î�-�Ì�Îi.1ÎrÌ��7,��3Îr7J.10¦Õ�ÎTÏ9�T7�ÎrÅÇ�iÏ�ÎTLN�3Îr7g��-E��Õ�Ì3�Ó�[Î�-E�1ÒN�¬���30 � Ì�ÎTÏ9�	Ï�ÑV-/Ï��i0�.1ÎiK
Ï9�_Ì3�rÕ&-/Ì¬LN�3Îr7g���

•
ÙÚ-/0¦KMÏ9-/0�Kß�3O:�3Ï�ÎrÅ � -/Ì[-/KMÕ�Î5-E��Õ&�iÅÆÒ?�rKMÎiKMÏ9�N-/7pÎ � Îi0�KV�_L�Ò?�i7Y-E2¬ÎÓ2��

Í�Ñ�ÎÓ�3Î5-E���3L�ÅÆÒ�ÏC0[�iKV�N-/7pÎ_Õ&�iK��303�3Ï�ÎiKMÏ�Þ�0�Ï�Ñß-/Õ�ÑM0�Îr.10�KV�_ÏCÑ�Î_>�ÉAÃ"� �65 ÎrÕ�Ï�0�.aÎÓ�N-E�N�3Ï9-/Ï�Î¬2
Î¬-/7JÌ�0�Îr79�

Í�Ñ�Î_ÅÇ-/0�K�Õ&�rÅÆÒ?�iKMÎrKMÏ9�N�/,�[�D�à�@CÈIÞ�0�Ì�Ì � Î52¬ÎÓ�3Õ�790 � Î¬250�Kß��7pÎ¬-/Ï�Îi7�2¬ÎiÏ9-/0�Ì¬0�K�Ï�ÑMÎ
,J�rÌ�Ì3�iÞ�0�KV�½�3ÎiÕ�Ï�03�iK����/ÍM�½�3ÎrÏ�Ï�ÑMÎ½�3Ï9-E�iÎ/.AGa0[��L�7pÎ_D 2¬ÎrÒ�0�Õ�Ï9��Ï�ÑMÎ¢ÎWO�L�0�Ò�ÅÆÎiKMÏ�L?�3Î¬2W.1�r7

Ò�Ì3-/KMKMÎ¬2W.A,9�i7�[:D�à�@CÈ1�/Í�Ñ�Î_ÅÇ-/0�K�Õ�ÑV-/KV�iÎÓ� � ÎiÏ�Þ�ÎrÎiKh[�D�à -/KV2B[:D�à�@CÈ -/73Î½-E��,J�rÌ�Ì3�iÞß�2;
Ï�ÑMÎ�à�7g-/O5à�@CB1F?ÑV-E� � ÎrÎiKÆ-E2�2¬ÎÓ2"-E�vÏ�ÑMÎ�ÅÇ�¬�3Ï1Ò?�rÞ�Îi7-,CL�ÌÄÑ�03��ÑÆ�3Ò�ÎiÎ¬2�Ò�7��iÕ�ÎÓ�m���i7T-/KV2�Ï�ÑMÎ
à�7g-/O ÈIÑV-E� � ÎiÎrK�7�ÎrÏ�0�7�Î¬2<�EÏ�Þß�_àA�iK�.1Î/J�GEÛEÈ1FE��Ñ�-/.1Î_7pÎiÒ�Ì3-/Õ�Î¬2½Ï�ÑMÎ¢ÉAÅÇ2�-/ÑMÌ¬Ï9�¢ÑV-/KV2¬Ì�Î
Ï�ÑMÎ¢ÅÇ-E���N�3Ï9�i7g-E��Î5Ö�>�ÉAÃÄÏ9�i7pÎÓ×M-/KV2��3Ï9�i7g-E��Î¢L�K�0�Ï9��Þ�0�Ì�Ì � Î¢L�Ò?��7Y-E2¬Î¬2W�EKMÎ7J)Ï�@J��ÎrKMÎi7g-/Ï�03�iK
Þß�i798:�3Ï9-/Ï�03�rKV��Þ�0�Ì�Ì � Î_Ò�7/�iÕ�L�7�Î¬2<�1-/KV2½Ï�ÑMÎ¢Ì3�rKV�©ÑV-/L�Ì¬Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV��Õ&-/Ò?- � 0�Ì�0�Ï�O Þ�0�Ì�Ì

Figure 4. NPSN EOC-2 Functional Components
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� Î½�303�iKM0H=�Õ&-/KMÏ�Ì�O L�Ò?��7g-E2ÓÎ¬2 � O½ÏCÑ�Î_L?�3Î½�7,MKMÎrÞ ÏCÎrÕ�ÑMKV�iÌ[�Ó��0�Î¬���/Í�Ñ�Îi73Î_Þ�0�Ì�Ì � Î¢KV�
�303��K�0H=�Õ&-/KMÏ�Õ�ÑV-/KV��Î¬��,J�i7 i �3L�Ò�Ò?�r7JÏ�Ò�7/�iÕ�ÎÓ�m�30�KV�a�j*

@CKß�3L�ÅQÅÇ-/7JO�.A@qD5à 2¬ÎiÌ¦0�.1Îi7pÎÓ25ÈEØ1F6ÙlGaÌ[�iÒ?�N-/KV2B[�D5à�@JP6ÑV-E2�-I�3L?�3Ï9-/0�KMÎ¬2½Ò�7/�¬2ÓL�Õ�Ï�03�iK
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î5�/,VÝEFEF/@CÛ1FEF6ÙxGQY�D5Ô�Ãv�/Í�ÑMÎE[�D5à�@CÈ �3O��3Ï�ÎiÅ 03��Î7J)Ò�ÎiÕ�Ï�ÎÓ25Ï9�52ÓÎrÌ�0�.1Îr7VG1� ØE@CD
X_GWY:D�Ô�Ã>,J�i7�7�ÎÓ�iL�Ì3-/7�Þß�i798aÌ3�¬-E2��

Í�Ñ�Î0[�D�à�@CÈIÒ�ÑV-E�3Î¢Î7J)Ï�ÎiKV2��N�r.1Îi7�P/BEBEG -/KV2�P/BEBED1��@CÏ9��ÅÇ- 5 �i7�ÅÆ0�Ì¦ÎÓ�3Ï9�rKMÎÓ��Õ)-/K � Î5�3ÎrÎiK 0�K
Ga03�iL�7�Î¢ØA.1Ö3,C7��iÅ =?Î7,J�EP�4 i > É�ÃAÔ�7��¬��7Y-/Å Ô�Ì3-/K+*]×C�/Í�Ñ�Î_Õ�ÑV-/79ÏV-/Ì[���½�3ÑV�rÞß��[�D5à�@CGA.1-/KV2
[�D5à�@CD©Þ"Ñ�0�Õ�Ñ ÎiKV2���0¦KßP/BEBEB1�/Í�ÑMÎ_7pÎ¬-E2ÓÎr7�Þ�0�Ì�Ì¬KV�rÏ�0�Õ�Î¢Ï�ÑV-/Ï�Ï�ÑMÎ¬�3Î¢Ò�ÑV-E�3ÎÓ� � L�0�Ì32��iK ÎÓ-/Õ�Ñ
�iÏ�Ñ�Îi7�-/KV2 -/7pÎ½���rÅÆÎiÞ�ÑV-/Ï�0�KMÏ�Îr7JÏ�Þ�0�K�ÎÓ2��

CY 1993 CY 1994 CY 1995 CY 1996 CY 1997 CY1998

JFMAMJJAS ONDJFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Figure 5: NUMERICAL AERODYNAMIC SIMULATION PROGRAM

ACTIVITY
JFMAMJJASONDJFMAMJJASOND

Program Plan Master Milestone Schedule

CY 1992

JFMAMJ JASOND

CY1999

JFMAMJJASOND

MAJOR MILESTONES EOC−2

EOC−4 INSTALL

INSTALL

EOC−3 EOC−4

MASS STORAGE SYS. 3

MASS STORAGE SYS. 4

WORKSTATION 5

REMOTE NW

HSP 5

LOCAL NW
AWARD

HIGH PERFORMANCE 622 MBYTS/SEC

EOC

INSTALL

END OF
DELIVERY

EOC−3

WORKSTATION 4

LOCAL NW

HSP 4

INSTALL

AWARD

REMOTE NW
AWARD

HIGH PERFORMANCE 155 MBIT/SEC

AWARD

AWARD

AWARD END OF
DELIVERY

AWARD

AWARD

EOC 2

MASS STORAGE SYS. 2

WORKSTATION 3

REMOTE NW

T3

HSP 3 (C−90)
INSTALL REMOVE

INSTALL

BACKBONE

T1

ARCHIVE

UPGRADE TO 800 GB

UPGRADE TO 1600 GB

LEAF SITES

(SEWP)

END OF
DELIVERY

AWARD

AWARD

REMOVE

EOC2 SYSTEM
PERFORMANCE

EOC3 SYSTEM
PERFORMANCE

EOC4 SYSTEM
PERFORMANCE

VALIDATED

VALIDATED

VALIDATED
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� # " � ���K�"��Â/� ¿¢À ����� Á & �qg
Í�Ñ�Î_>�ÉAÃ>,J-/Õ�0�Ì�0�Ï�O 03�N-6K�-/ÏC0[�iKV-/Ì¬7pÎÓ�m�iL�7�Õ�Î7.EÒ�7��i.1032¬0�KV�_Õ)�rÅÆÒ�L�Ï9-/Ï�03�rKV-/Ì
7�ÎÓ���rL�7�Õ�Î¬��Ï9�_7�Î¬�3ÎÓ-/7�Õ�ÑMÎr7Y��Ï�ÑM7��rL?��Ñß-6Ò�ÎiÎr7V7pÎi.10�ÎrÞ Ò�7��iÕ�Î¬�����/Í�ÑMÎ¢L?��-E��Î_0[�
�i7��Ó-/KM0HLEÎÓ2<.1-/KV2�-/Ò�Ò�7��i.aÎÓ2<. � O½Ò�7�� 5 ÎrÕ�Ï9���/Í)OaÒ�0�Õ&-/Ì�Ì�O�.EÏ�ÑMÎi7�Î5-/7�Î½�3Îr.1Îi7g-/Ì
-/Õ�Õ)�rL�KMÏ9�?.1�i7�LN�[Îi7g�?.A,J�i7�ÎÓ-/Õ�Ñ�Ò�7/� 5 ÎrÕ�Ï9�/Í�ÑMÎ_K�L�Å � Îi7��7,MÒ�7/� 5 ÎrÕ�ÏJ��ÑV-E� � ÎrÎrK
� ÎiÏ�Þ�ÎiÎrK�GEØ1FI-/KV25D1FEFI�i.aÎi7�Ï�ÑMÎ_Ì3-E�[ÏMÕ&�rL�Ò�Ì�Î5�/,MOÓÎÓ-/7g���/Í�ÑMÎ¢KML�Å � Îr7��/,ML?�3Îi7g�
Ò�ÎÓ-/8ÓÎÓ250�K i ÛEB$v�* B1FI-/Ï��i.1Îr7�P�.tÝEFEFE�/ÃÄ0�K�Õ�Î¢Ï�ÑMÎiKN.12ÓL�Î_Ï9�5-6Ò�7Y-/Õ�Ï�0�Õ�Î½�7,MÌ�0�ÅÆ0�Ï�0�KV�
Ò�7�� 5 ÎrÕ�Ï9��Ï9�TÏ�ÑV�Ó�[Î	7�Î<O�L�0�790�KV���i.1Îr7�È1FEF�ÑV�iL�7Y�'�/,ÓÅÇ-/Õ�ÑM0�KMÎTÏ�0�ÅÆÎ7.YÏ�ÑMÎ	K�L�Å � Îi7N�7,
L?�3Îi7g�vÑV-E�TC�L�Õ�Ï�LN-/Ï�Î¬2 � ÎrÏ�Þ�ÎiÎrK P�.tFEFEF_-/KV2 P�.�D1FEFE��@¼Ïa03��Î7J)Ò�ÎiÕ�Ï�Î¬2�Ï9���3Ï9-/O -/ÏaÏ�ÑM03�
Ì�Îr.1ÎiÌ3��Ga0[��L�7pÎAÜ¢�3L�ÅQÅÇ-/7J0HLEÎ¬�MÏ�ÑMÎ�Ì�Îr.1ÎiÌM�7,aÒ�7/� 5 ÎiÕ�Ï9�V-/KV2AL?�3Îr7T-/Õ�Õ)�rL�KMÏ9�·-/ÏÓ>�ÉAÃ
�30�KMÕ�Î i Û1ÝE��GÓ0�7Y�3Ïa.1-/KV2B,J�r7�ÎrÅÇ�Ó�3Ïa.EÏ�ÑMÎ¢>�ÉAÃALN�3Îr7VÕ&�rÅÆÅÆL�KM0¦ÏCO½Õ)�rÅÆÎÓ�T,C7/�iÅ
>�ÉAÃÄÉ Õ�ÎrKMÏ�Îi7g�N-/KV2B,J-/Õ�0�Ì�0�Ï�0�ÎÓ�m�/4�O Ï�Ñ�Î_ÎrKV2 �7, i BEÈIÏCÞß�r@CÏ�ÑM0�7/2��N�7,V-/Ì�Ì¬Ï�ÑMÎ_L?�3Îr7
-/Õ�Õ)�rL�KMÏ9��Þ�Îi7�ÎE,C7��iÅ > É�ÃÄÉ �30�Ï�ÎÓ�?ÖC�3ÎiÎEGa03�a�EÝE×C�
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@CKV2ÓL?�3Ï�79O�.1�i7�Õ)�rÅÆÅÆÎi7�Õ�03-/Ì�-/0�7�Õ�7g-�,CÏ�-/KV2 -/Îr7��¬�3Ò?-/Õ�Î¢Õ&�iÅÆÒ?-/KM0�Î¬�?.1-/ÅÇ�iL�KMÏ�Î¬2½Ï9�¢KMÎÓ-/79Ì�O
È1FA� �7,MÏ�ÑMÎ_L?�3Îr7Y�?�1P/È$� �7,MÏ�ÑMÎ¢LN�3Îr7Y��Õ)-/ÅÆÎE,C7/�iÅ ,"�r,>.EÞ�0�Ï�Ñ�Ï�ÑMÎ¢7�ÎrÅÇ-/0�KM0�KV�©È$��,C7��iÅ
9AKM0�.1Îr7Y�30�Ï�0�Î¬�N-/KV2��iÏ�ÑMÎr7+X �i.aÎi79KMÅÆÎiK�ÏV-E�iÎiKMÕ�0�Î¬���

É .'-/7J0¦ÎiÏ�OQ�7,V2Ó03�[Õ�0�Ò�Ì�0�K�ÎÓ�N-/7pÎ½�3L�Ò�Ò?�i79Ï�ÎÓ2 � O >�ÉAÃd. � L�Ï�Ï�ÑMÎ_ÎrÅÆÒ�ÑV-E�303��03�
�i.aÎi79Þ�ÑMÎiÌ�ÅQ0�KV��Ì�OQ�rKß-/Îr7��iK�-/L�Ï�0�Õ&���/Í�ÑMÎ_Ì�03�3Ï��7,MÒ�7�� 5 ÎiÕ�Ï9��L�K�2ÓÎr7�-/Îr7��¬2ÓOÓKV-/ÅÆ0�Õ&�
Ö�Ô�7��rÒ�L�Ì3�[03�iK�.EÍ)L�7 � L�Ì¦ÎiKMÕ�Î/.EÐ OaÒ�Îi7g���iK�0�Õ)�n.EÐ�O:2¬7��¬2ÓOÓKV-/ÅÆ0�Õ&�?.1-/KV25=_�iÏ9�i7pÕ�7Y-�,CÏ9×M-E2�2���L�Ò
Ï9�½�r.1Îr7VÛ1FA� �7,MÏ�ÑMÎ_Ò�7/� 5 ÎrÕ�Ï9�?.1-E��Õ&-/K � Î5�3ÎiÎrKh,C7��rÅ Ï�ÑMÎ � 7�Î¬-/8:2��rÞ�Kß�7,MÒ�7/� 5 ÎrÕ�Ï9� � O
2¬03�3Õ�0�Ò�Ì�0�KMÎÓ��ÏJ-/8ÓÎiKh,C7/�iÅ Ï�ÑMÎ¢>�Ô�ÃÄ> ÙÚ�rKMÏ�ÑMÌ�O =?ÎrÒ?�i79Ï�Ö�=NÎ7,J�/G1×M-/KV2�2¬ÎiÒ�0�Õ�Ï�ÎÓ250�KhGa03�iL�73Î
Û1�/Ê ÑMÎrK�Þ�Î½-E2�257�ÎiÌ[-/ÏCÎ¬2B=�ÎrÌ32���0�K Õ�Ñ�ÎiÅÆ03�3Ï�79O�.1�3Ï�7�L�Õ�Ï�L�7Y-/Ì¬ÅÆÎrÕ�ÑV-/KM0�Õ&�?.1-/KV2
ÎrÌ�ÎiÕ�Ï�7��iÅÇ-E��K�ÎiÏ�0�Õ&�?.EÞ�Î_Õ&�r.1Îi7��i.aÎi7�B1FA� �/,MÏ�ÑMÎ¢Ò�7/� 5 ÎrÕ�Ï9���/Í�ÑMÎ¢7�ÎiÅÇ-/0�KM0�K�� 2¬03�3Õ�0�Ò�Ì¦0�KMÎÓ�
0�KMÕ�Ì�L?2ÓÎ5-/Ï�ÅÇ�Ó�3Ò�ÑMÎr790�Õ��3Õ�0�ÎrKMÕ�ÎÓ�?.1-E�3Ï�7/�rÒ�Ñ�O:�30�Õ&�?.1-/KV2�-	,CÎiÞ ÅÆ03�[Õ�ÎrÌ�Ì3-/KMÎ¬�iL?��Ò�7�� 5 ÎiÕ�Ï9���
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@CÏM0[�?.1-/7���L?- � Ì�O�.EÎr.1ÎiK�ÅÇ�r7�Î5�303��KM0H=�Õ)-/K�ÏMÏ9�¢Ì3�Ó�r8Q-/Ï�Ï�ÑMÎ5-/ÅÇ�iL�KMÏ��/,ML�Ï�0�Ì�0HL1-/Ï�03�iK �/,
Õ&�iÅÆÒ�L�Ï�Îi7�7�ÎÓ���rL�7�Õ�Î¬�?.1�30�KMÕ�Î_K��iÏ�-/Ì�Ì¬Ò�7�� 5 ÎiÕ�Ï9�N-/KV25L?�3Îi7g��ÑV-/.1Î5�30�ÅÆ0�Ì3-/7�Ì�Îi.aÎiÌ3�N�7,MLN�m-E��ÎÓ�
Í�Ñ�Î_0�K�,J�r7JÅ¶-/ÏC03�rK � ÎiÌ3�rÞ 7�Î7C�ÎiÕ�Ï9��Ï�ÑMÎ¢Õ�L�ÅÆL�Ì3-/Ï�0�.1Î½2�-/Ï9-	,C7/�iÅ Ï�ÑMÎE=�7g�3Ï�BIÅÇ�iKMÏ�ÑV�?�/, i BEG
Ï9-/8aÎrK�,C7��iÅ =NÎ7,J�mG1�mÊ ÑMÎrK L?��-E��Î�03�vÕ&�iKV�[032ÓÎr7pÎÓ2 � O�2¬03�3Õ�0�Ò�Ì�0�KMÎAÖ3Ga03�a�mB1×3.rÏCÑ�Î�-/Îr7/�iKV-/L�Ï�0�Õ)�
2¬03�3Õ�0�Ò�Ì�0�KMÎÓ�'-/ÅÇ�rL�KMÏ¨Ï9�TKMÎÓ-/79Ì�O�-/Ì�Ì&Ï�ÑMÎTÒ�7/�rÕ�Î¬���30�KV�	Ï�0�ÅÆÎ¬�JÉAÒ?-/7JÏ�,C7��rÅ à�ÑMÎrÅÆ03�3Ï�79OS.Ä-/Ì�ÌEÏ�ÑMÎ
�iÏ�Ñ�Îi7�2¬03�3Õ�0¦Ò�Ì�0¦KMÎÓ�?Ö�É�Ï�ÅÇ�¬�3Ò�ÑMÎi790�Õ�.EÉ"�3Ï�7��rÒ�ÑMO:�30�Õ&�?.EÃÄÏ�7�L�Õ�Ï�L�7g-/Ì¬ÙÇÎrÕ�ÑV-/KM0�Õ&�?.EÎrÏCÕ&��×M-/Õ�Õ&�iL�KMÏ
,J�r7VÏ9�Ó�¢Ì�0�Ï�Ï�Ì�Î_Ï9� � Î¢0�KMÕ�Ì�L?2ÓÎ¬2��/É�Îr7��¬2¬OaKV-/ÅÆ0�Õ&�?.EÔ�7/�iÒ�L�Ì3�303�iKN.1-/KV2½Í)L�7 � L�Ì�ÎiKMÕ�Î¢LN�3Î5�i.aÎi7
Û1FA� �7,MÏ�ÑMÎ_Ï9�rÏ9-/Ì�-/.'-/0�Ì3- � Ì�Î_7pÎÓ���rL�7�Õ�Î¬����Ga03��L�7�Î5PEFI�3ÑV�iÞß��Ñ��iÞ Ï�ÑMÎ¢L�Ï�0�Ì�0HL1-/Ï�03�rK�03�
Õ&�iÅÆÒ?�¬�3ÎÓ2 � OQ�i7/�a-/KM0HL1-/Ï�03�rK�.1�i7 i Ò�7/� 5 ÎiÕ�Ï�Õ�Ì3-E�����j*�Y6�rÕ&-/Ì¬LN��-E�iÎ/.A,C7/�iÅ > É�ÃÄÉ ÉAÅÆÎÓ�?.E03�
�iK�Ì�O ÈEG$� �7,MÏ�ÑMÎ_Ï9�rÏ9-/Ì3�/>�ÉAÃÄÉ �30�Ï�Î¬��L?�3Î_Ï�Þß�i@CÏ�Ñ�0�7/2��?�/,MÏ�ÑMÎ¢Ð�ÃÄÔ�Õ&�iÅQÒ�L�Ï�Î_Ï�0�ÅÆÎ
Ö�0�KMÏ�Îr7�ÎÓ�3Ï�0�KV�iÌ�OS.EÏ�Ñ�ÎÓ�3Î5�30�Ï�ÎÓ�N-/Ì[���½-/Õ�Õ&�iL�KMÏN,J�i7�Ï�Þß�i@CÏ�ÑM0�7/2��N�/,MÏ�ÑMÎ¢KML�Å � Îr7��/,ML?�3Îi7g��×C��@CÏ�03�
Î7J)Ò�ÎrÕ�Ï�ÎÓ25Ï�ÑV-/Ï�Ï�ÑMÎ_àA�rÅÆÅÆÎi7pÕ�03-/Ì¬LN�3Î7. � O Ï�ÑMÎ_Ò�790�.'-/Ï�Î5�3ÎiÕ�Ï9�i7F.EÞ�0�Ì�Ì¬0�KMÕ�7�ÎÓ-E�3ÎE,C7��iÅ 0¦ÏJ�
Õ�L�797�ÎiKMÏ�P/Û$���/,"�i,>.EÞ�0�Ï�Ñ�Õ�Ì3�¬�3Î_Ï9�5P/Ø$�>.E03��Ï�ÑMÎ5�iÏ�ÑMÎr7VÌ3-/7/�iÎ_L?�3Îr7��3ÎrÕ�ÏJ�r7��
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É"��ÅÆÎiKMÏ�03�rKMÎ¬2 - � �i.aÎ/.EÏ�ÑMÎ¢>�ÉAÃALN�3Îr7Y�?-/7pÎ½2¬03�3Ï�7J0 � L�Ï�ÎÓ2�-/Õ�7��Ó����ÅÇ-/KMOQ�i7/�a-/KM0HL1-/Ï�03�iK����
Y�ÎÓ����Ï�ÑV-/K½È1FA� �/,ÓÏ�ÑMÎ	L?�3Îr7Y��-/7pÎ	Ì[�iÕ&-/Ì&Ï9�	>�ÉAÃÄÉ ÉAÅÆÎ¬��Ö3Ga03�a�YÝE×C�JÉAÌ�Ì&Ï�ÑMÎ��rÏ�ÑMÎi7g��Ö�D��iL�Ï��/,
Îr.1Îi79O ØIL?�3Îi7g��×M-/7�Î¢7�ÎiÅÇ�rÏ�Î_L?�3Îr7Y��7�ÎrÌ�Oa0�KV�½�iK�Ï�ÑMÎ¢Ì3�iK���@CÑV-/L�Ì¬Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV�
,J-/Õ�0�Ì�0�Ï�0�ÎÓ�m�/Í�ÑM03�N-E�[Ò�ÎrÕ�Ï��/,MÏ�ÑMÎ¢LN�3Îr7Y��*¨2¬03�3Ï�790 � L�Ï�03�iKN.1-E��Þ�ÎiÌ�Ì�-E��Õ&�rÌ�Ì3- � �r7Y-/Ï�0�.aÎ_Ò�7�� 5 ÎrÕ�ÏJ�
Þ�0�Ï�Ñ >�ÉAÃÄÉwYN-/KV�iÌ�ÎiO -/KV2�>�ÉAÃÄÉ�Y�ÎrÞ�03�?.�Î/J)Ò�Ì3-/0�K���ÏCÑ�Î5-/Ï�Ï�ÎiKMÏ�03�rK ��0�.aÎiK Ï9�¢Ï�ÑMÎ�73ÎiÅÇ�rÏCÎ
KMÎrÏ�Þ �r798a0�KV�©Õ&-/Ò?- � 0�Ì�0�Ï�0�ÎÓ���

Í�Ñ�03�N2Ó0[�3Ï�7J0 � L�ÏC03�rKß�7,MÒ�7�� 5 ÎrÕ�ÏJ�?-/KV2½L?��-E��Î5-/Ï�>�ÉAÃd.1-E�N2¬ÎÓ�3Õ�790 � Î¬2 - � �r.1Î/. 5 L?�3Ï�0H=�Î¬��Ï�ÑMÎ
Õ�ÑV-/7Y-/Õ�Ï�Îr7J03�3Ï�0�Õ&�N�7,MÏ�ÑMÎ_Õ&�iÅQÒ�L�Ï9-/Ï�03�iK�-/Ì¬ÅÇ�Ó2¬ÎiÌ�2¬Î¬�3Õ�790 � ÎÓ2 � ÎiÌ3�rÞ0.EÞ�ÑM0¦Õ�Ñ�0[� � -E�3Î¬2
Ò�7J0¦ÅÇ-/7J0�Ì�O �iKß-/Îr7��Ó2¬OaK�-/ÅÆ0�Õ)��Õ)�rÅÆÒ�L�Ï9-/Ï�03�rKV���

� # � �|�NÂ ¿¢À �8�:���J�/� & À�Á ��  % ÀQ¡ Â� 
Í�Ñ�Î_ÅÇ�¬2ÓÎrÌ¬Þ�ÑM0�Õ�Ñß-/Ò�Ò�7��7J)0�ÅÇ-/Ï�ÎÓ��Ï�ÑMÎ¢Þß�i798aÌ3�¬-E2 -/Ï�> É�Ã"Ö�=?Î7,J� D1×3.E03��Ò?-/7Y-/ÅÆÎrÏ�Îi790HLEÎ¬2
�3L�Õ�Ñ Ï�ÑV-/ÏW,CL�Ï�L�7�Î	Ò�7�� 5 ÎiÕ�Ï�03�iK��·- � �rL�ÏÓÕ&-/ÒN-/Õ�0�Ï�O -/KV2�Õ)�rÅÆÒ�L�Ï9-/Ï�03�rKV-/Ì)Þß�i798�Õ)-/K � Î�ÅÇ-E2¬ÎÓ�
Í�Ñ�03��ÅÇ�Ó2¬ÎrÌ¬ÎiKV- � Ì�Î¬��LN��Ï9�5-E�3Õ�Îi79Ï9-/0�K�Ï�ÑV-/Ï�Ï�ÑMÎ_.:-/7J03�rLN��Õ&�rÅÆÒ?�iKMÎrKMÏ9�N-/73Î_0�K � -/Ì3-/KMÕ�Î
Þ�0�Ï�Ñ�Î¬-/Õ�Ñß�rÏ�ÑMÎi7p.EÎ¬���a� .EÏ�ÑV-/Ï�Ï�ÑMÎ5-/ÅÇ�iL�KMÏ��/,V2�-/Ï9-6Ò�7/�Ó2¬L�Õ�Î¬2 � O Ï�ÑMÎ¢Õ)�rÅÆÒ�L�Ï�Î¢ÎiK���0�KMÎ¬�
Õ&-/K�0�KV2¬ÎiÎ¬2 � Î5�3Ï9�i7�Î¬2��iK�Ï�ÑMÎ¢ÅÇ-E���N�3Ï9�r7Y-E�iÎ½2¬Îi.10¦Õ�Î¬�N-/.'-/0�Ì3- � Ì�Î7.1-/KV2½Ï�ÑV-/Ï�Ï�ÑMÎ¢KMÎrÏCÞß�r7J8
Õ&-/Kß�3L�Ò�ÒN�r7JÏ�Ï�ÑMÎ¢Ï�7Y-�,F=�Õ��iÎiKMÎr7Y-/Ï�Î¬2 � O ÅÇ�r.10�KV�_Ï�ÑV-/Ï�2�-/Ï9-E�

@CÏV�[ÑV�iL�Ì32 � Î¢KV�iÏ�Î¬2½Ï�Ñ�-/ÏMÏ�ÑMÎ¢ÅÇ�Ó2¬ÎrÌ�-/Ï�Ï�ÎiÅÆÒ�Ï9��Ï9�½2¬Î7=�KMÎ¢ÏCÑ�Î_ÑM03�iÑM@CÎiK�2½Ì3-/7���Î
Õ&�iÅÆÒ�L�Ï9-/Ï�03�iKV-/Ì 5 � � ��Ï9� � Î¢Î7J)ÎiÕ�L�Ï�Î¬2��iK�Ï�ÑMÎ¢>�ÉAÃ"�3L�Ò�Îr7pÕ&�iÅÆÒ�L�Ï�Îi7��3O:�3Ï�ÎrÅÇÖC��×C��@CÏM0[�
8aKV�rÞ�K Ï�ÑV-/Ï'�3ÅÇ-/Ì�Ì�Îr7p.a�3ÑV�i79Ï�Îi7 5 � � -/7�Î � Îr0�KV�½�[L � ÅÆ0�Ï�Ï�ÎÓ2�Ï9�¢Ï�ÑMÎ�Õ�L�797�ÎrKMÏ'�3O:�3Ï�ÎrÅÇ����Í�ÑMÎ¬�3Î
-/7�Î�KV�iÏ1Ï9-/8aÎrK 0�K�ÏJ��-/Õ�Õ&�iL�KMÏ$,J�i7'Ï�Þß��7�Î¬-E���iKV��;�PE��Í�Ñ�Î¢ÅÆ03���[03�iKÆ�/,�> É�Ã�03�vÏ9�5�3Îr79.10�Õ�Î¢Ï�ÑMÎ
.1Îr7JO�Ì3-/7���Î`CN�rÞ 5 � � ���mÈ1�µÊ¶0�Ï�Ñ Ï�ÑMÎ�.1Îr7JO�0�ÅÆÒ�7�Î¬���30�.1ÎA-E2¬.'-/KMÕ�ÎÓ�V�3ÎiÎrK Þ�0�Ï�Ñ Ï�ÑMÎ�Ñ�03��ÑM@CÎrKV2
Þß�i798:�3Ï9-/Ï�03�rKV�?.EÅÇ�r7�Î½-/KV25ÅÇ�r7�Î½�7,MÏ�ÑMÎÓ�[Î½�3ÅÇ-/Ì�Ì�Îr7V7�L�KV��Þ�0�Ì¦Ì � Î¢ÅÆ03��7g-/Ï�ÎÓ2�-/Þß-/Ou,C7/�iÅ
Ï�ÑMÎ5�3L�Ò�Îr7�Õ)�rÅÆÒ�L�Ï�Îr7��

Ív�52¬Î/=�KMÎ_Ï�ÑMÎ¢Þß�i798aÌ3�¬-E2W.1�30IJ�Õ)-/Ï�Î¬�a�r7J0�Î¬�N�/,V-/Ò�Ò�Ì�0�Õ&-/Ï�03�iK���ÑV-/.1Î � ÎrÎiK�0[2ÓÎrKMÏ�0H=�Î¬2:;

•
ÃÄÏ�ÎÓ-E2¬O ÃÄÏ9-/Ï�Î74 �30�ÅÆÒ�Ì�Î

•
ÃÄÏ�ÎÓ-E2¬O ÃÄÏ9-/Ï�Î74 Õ)�rÅÆÒ�Ì�Î/J

•
Ía0�ÅÆÎ¢É�Õ�Õ�L�7g-/Ï�Î/4 �[0�ÅÆÒ�Ì�Î

•
Ía0�ÅÆÎ¢É�Õ�Õ�L�7g-/Ï�Î/4 Õ&�rÅÆÒ�Ì�Î/J

•
ÙÇL�Ì�Ï�0�@C,A03�[Õ�0�Ò�Ì�0�K�-/7JO

•
YN-/7��iÎ0[N2�2ÓO½ÃÄ0�ÅÆL�Ì3-/Ï�03�rKV�NÖ3Y�[�Ãv×C�

Í�Ñ�Î_.'-E�3Ï�ÅÇ- 5 �r7J0�Ï�O �/,MÒ�7��rÕ�ÎÓ���30�K�� 2��iKMÎ5-/Ï�>�ÉAÃ>,J-/Ì�Ì3��0�KMÏ9�½�rKMÎ5�/,MÏ�ÑMÎ¬�3Î_Õ&-/Ï�ÎÓ�Ó�i790�ÎÓ�m�
[N-/Õ�Ñ �/,MÏ�ÑMÎrÅ ÑV-E�N-6Ò�Îi7pÕ�ÎiKMÏ9-E��Î5�/,MÏ�ÑMÎ¢Ï9�iÏ9-/Ì¬7pÎÓ���rL�7�Õ�Î¬�N-/Ì�Ì3�iÕ&-/Ï�ÎÓ25Ï9�_0¦Ïq.1-E��Ò�7pÎÓ�[Õ�790 � ÎÓ2
� O 7�ÎiÒ�7�Î¬�3ÎiKMÏ9-/Ï�0�.1Î¬�N�7,MÏ�ÑMÎ_L?�3Îi7�Õ&�iÅÆÅÆL�KM0�Ï�OE�/Í�ÑMÎ5-/Ì�Ì3�iÕ&-/Ï�03�rKß�/,M7pÎÓ���rL�7�Õ�ÎÓ��ÏJ�¢Ï�ÑMÎ½�[0HJ
-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Õ�Ì3-E���3Î¬��03�N�3Ñ��iÞ�K�0�KhGÓ03�a�EP/PE�
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É"��Ï�0�ÅÆÎ �a�rÎÓ� � O�.YÏ�ÑMÎ�,C7g-/Õ�Ï�03�rK �7,ÓÏ�ÑMÎTÕ&�rÅÆÒ�Ì¦Î/J¢Ò�7/� � Ì¦ÎiÅÇ�?.gÅÆL�Ì�Ï�0�@J2¬03�3Õ�0�Ò�Ì�0�KV-/79O�.Ä-/KV2cY�[�Ã
0�KMÕ�7�ÎÓ-E�3Î¬����ÍM�BO�L?-/KMÏ�0H,CO½Ï�ÑMÎ�Ï�0�ÅÆÎ¢KMÎrÎÓ2¬Î¬2B,J�r7��m�iÌ�L�Ï�03�iK�.�Ï�ÑMÎ�-/ÅÇ�iL�KMÏ'�7,�Õ)�rÅÆÒ�L�Ï9-/Ï�03�rK 03�
2¬ÎiÏ�Îr7JÅÆ0�KMÎ¬2 � O -/K�ÎÓ�3Ï�0�ÅÇ-/Ï�Î5�/,MÏ�ÑMÎ¢KML�Å � Îr7��7,V��790325Ò?�i0�KMÏ9��,J�r7VÎ¬-/Õ�Ñ�Õ�Ì[-E���N�/,
Ò�7�� � Ì�ÎiÅÇ�n.EÏ�ÑMÎ¢KML�Å � Îr7��7,MÕ&�iÅÆÒ�L�Ï9-/Ï�03�iKV��Ò�Îi7�Ò?�i0�KMÏa.a-/KV25ÏCÑ�Î_KML�Å � Îi7��7,M0�Ï�Îi7g-/Ï�03�iK���Ï9�
7�ÎÓ-/Õ�Ñß-I���rÌ�L�ÏC03�rKV�/Í�ÑV-/Ï�03�?.EÏ�ÑMÎ_K�L�Å � Îi7��/,V�rÒ�Îi7g-/Ï�03�iK���,J�i7�-6Ò�7/� � Ì�ÎrÅ Ö�>hD�ÔN×)0[�2;

RT¡b¢`£�R�¢`¤¨¡·fEXQ¤¨RT«¦�
(EQ 1)

Þ�ÑMÎr7�Î<; >�Ô¦¥5>�L�Å � Îi7��/,V�i7J0325ÔN�r0�KMÏ9��,J�r7VÏ�ÑMÎ¢Ò�7/� � Ì�ÎiÅ
D�Ò?�^¥5>�L�Å � Îi7��/,�D�Ò�Îi7g-/Ï�03�iKV��Ò�Îr7�ÒN�r0�KMÏ�Ö�Ò�Îr7V0�Ï�Îr7Y-/Ï�03�rKV×3.1-/KV2
>h@CÍ§¥�>�L�Å � Îr7��7,�@¼Í)Îr7g-/ÏC03�rKV��,J�r7VÏ�ÑMÎ¢Ò�7�� � Ì�ÎrÅÇ�
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Í�Ñ�Î½�30HLEÎ5�/,MÏ�ÑMÎ¢Ò�7�� � Ì�ÎrÅÇ��Þ�0�Ï�ÑM0�K�Î¬-/Õ�Ñ�Õ)-/Ï�Î¬�a�r7JOQ-/Ì[���_0�KMÕ�7pÎÓ-E�[ÎÓ��0�K�Ï�0�ÅÆÎE,C7��rÅ OaÎ¬-/7VÏ9�
OaÎ¬-/79��GÓ03��L�7�Î½P/È �3ÑV�rÞß��Ï�ÑMÎ½�i7J032��30HLEÎ¬�N-E��Ï�ÑMÎrO Îi.:�iÌ�.1Î¢0�K�Ï�0�ÅÆÎE,J�i7�Ï�ÑMÎ½-/Ò�Ò�Ì�0�Õ&-/Ï�03�iK
Ï�OaÒ�Î¬�?.rÞ�0�Ï�Ñ Ï�ÑMÎ	Î/J)Õ�ÎrÒ�ÏC0[�iKQ�7,QY�[�Ã ÖC�3ÎiÎ � ÎiÌ3�rÞß×C�µÉ DE@CØ¢Ï�0�ÅÆÎ¬�M0�KMÕ�7pÎ¬-E�3Î�0�K ��79032��30HLEÎ��i.1Îr7
Ï�ÑMÎ¢KMÎ/J)Ï��30HJ�OÓÎÓ-/7g��Þß�iL�Ì32 � Î¢Ï�OaÒ�0�Õ&-/Ì3�/É KML�Å � Îr7��7,M.'-/Ì�L�ÎÓ�N-/73Î½-E�����rÕ�03-/Ï�ÎÓ25Þ�0�Ï�Ñ�ÎÓ-/Õ�Ñ
��790325Ò?�i0�KMÏ��7,MÏ�ÑMÎ½-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV�/Í�ÑMÎ¬�3Î½-/7pÎ¢Ï�ÑMÎ_.'-/Ì�L�Î¬��Õ)-/7979Oa0�KV�©Ï�Ñ�Î_Ò�ÑMO:�30¦Õ)-/Ì�-/K�2
2¬OaKV-/ÅÆ0�Õ&-/ÌÄÒ�7��rÒ�Îr79ÏC0¦ÎÓ�·�7,1Ï�ÑMÎ`C�L�032<.Ó-E�vÞ�ÎrÌ�Ìv-E�vÏ�ÑV�¬�3Î�7�ÎrÌ3-/Ï�ÎÓ2AÏ9��Ï�ÑMÎA��Î¬�iÅÆÎrÏ�7JO -/KV2AÏ�ÑMÎ
Ò�7��Ó��7g-/ÅÆÅÆ0�KV�_Ï�ÎiÕ�ÑMKM0?O�L�ÎÓ��L?�3Î¬2���@CÏ�03�N-E���3L�ÅÆÎÓ25Ï�ÑV-/Ï�Ï�ÑMÎ_K�L�Å � Îi7��7,M.'-/7J03- � Ì�Î¬��Ò�Îi7
Ò?�i0�K�ÏM0[��Ï�ÑMÎ½��-/ÅÆÎE,J�i7�-/Ì�Ì¬Ï�ÑMÎ5-/Ò�Ò�Ì�0�Õ)-/Ï�03�rKV��Ï�OaÒ�Î¬�?.1-/KV250�Ï�0�KMÕ�7pÎ¬-E�3ÎÓ��0�K ÏC0�ÅQÎ_Ì�0�KMÎ¬-/7JÌ¦O
,C7��iÅ D1F60¦K i BEGIÏ9�5PEFEF60�K i BEB1�/Ê¶0�Ï�Ñ�Ï�ÑM03��0�KN,J�i79ÅÇ-/Ï�03�iK�Ï�ÑMÎ¢ÅÆÎiÅÇ�r79O 7pÎWO�L�0¦7�ÎrÅÆÎrKMÏ9��,J�i7
Ï�ÑMÎ5-/Ò�Ò�Ì�0�Õ&-/Ï�03�rKV�NÖ�ÙÇÎrÅÇ×)Õ&-/K � Î_Î¬-E�30�Ì�O Õ&�iÅÆÒ�L�Ï�ÎÓ2�;

w�\J^l£�R�¢k¤¨R�¨
(EQ 2)

Þ�ÑMÎr7�Î7.
>ht©¥5>�L�Å � Îi7��/,�tT-/7903- � Ì¦ÎÓ��Ò�Îr7���790325Ò?�i0�KMÏ
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Í�Ñ�Î_Ò�7�� 5 ÎrÕ�ÏC0[�iKV�N�7,MÏ�ÑMÎ_ÅÆÎrÅÇ�i79O 7pÎWO�L�0�7�ÎiÅÆÎrKMÏ9�N-/7�Î5�3L�ÅÆÅÇ-/790HLEÎ¬2½0�KUGa03�a�EP/G ÖC-E�Ó-/0�K�.
Þ�0�Ï�ÑV�rL�ÏNY�[�Ãv×C�/Í�ÑMÎ¬�3Î_ÅÆÎrÅÇ�i79OQ�30HLEÎ¬�N-/7pÎ_KV�rÏ�.1Îr7JOQ2¬ÎrÅÇ-/KV2¬0�KV�©Õ&�iÅÆÒ?-/7pÎÓ25Ï9�_Þ�ÑV-/Ï�03�
-/.'-/0�Ì3- � Ì�Î��iK Õ&�iÅÆÒ�L�Ï�Îi76�3O:�[ÏCÎrÅÇ�V-/Ì�7pÎÓ-E2¬O�.rÕ&�iKV�3032¬Îr7J0�KV��Ï�ÑV-/ÏÓ>�ÉAÃIÑV-E�MÛEX�4�OaÏ�Î¬�V�iK Ï�ÑMÎ
à�@CB1F6Ï9�Ó2�-/O&��G:�r7VÏ�ÑMÎ¢0�ÅÆÒ�Ì�0�Õ&-/Ï�03�iKV�N�rKß�r.1Îi7g-/Ì�Ì��3O:�[ÏCÎrÅ ÅÆÎrÅÇ�i79O 7pÎ<O�L�0�7�ÎrÅÆÎiKMÏ9�N�3ÎrÎ¢ÏCÑ�Î
2¬03�3Õ�LN���30[�iK � ÎiÌ3�rÞ �
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Í�Ñ�Î0YN-/7���ÎE[62�2¬O ÃÄ0�ÅÆL�Ì3-/Ï�03�iKV�NÖZY:[�Ãv×M-/Ò�Ò�Ì�0�Õ&-/ÏC0[�iK�03�N���¢ÅÆL�Õ�Ñ ÅÇ�i7pÎ52¬ÎiÅÇ-/KV2¬0�KV�_0�K
7�ÎÓ���rL�7�Õ�Î¬��Ï�ÑV-/Ï�0�Ï�ÑV-E25ÏJ� � Î½�3ÎrÒ?-/7Y-/Ï�Î¬2K,J�r7V7pÎ¬-E���iKV�?�/,MÒ�7�Î¬�3ÎiKMÏ9-/Ï�03�rK�Õ�Ì3-/7J0�Ï�O&��@CK
-E2�2Ó0�Ï�03�rK�.EÏ�ÑM03��03��Ï�Ñ�Î½�rKMÌ�OQ2¬ÎÓ�30�7pÎ¬2 -/Ò�Ò�Ì�0�Õ&-/Ï�03�iK ÏCÑ�-/Ï�,9-/Ì�Ì3��Þß-/OQ- � �i.1Î¢Ï�ÑMÎ i Í&Îi7g-�GaÌ3�rÒ?�
àA�iÅÆÒ�L�Ï�0�KV�Q*/7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9��GÓ03�a�rP/D52¬ÎiÒ�0�Õ�Ï9�MÏ�ÑMÎA�i7J032��30HLEÎ¬�V-/KV2�ÅÆÎiÅÇ�r7JOA7pÎWO�L�0�7�ÎiÅÆÎrKMÏ9�
,J�r7+Y�[�Ãv�/Í�ÑMÎrOQ-/7�Î5-/Kß�i7�2¬Îi7��/,�ÅÇ-E��KM0�Ï�L?2ÓÎ¢Ì3-/7��iÎi7�Ï�ÑV-/K�Ï�ÑV�Ó�[Î0,J�r7VÏ�ÑMÎ5�iÏ�ÑMÎr7+=�.1Î
-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV���
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>�Î7J)Ïa.rÏ�ÑMÎ�Ò�7�� 5 ÎiÕ�Ï�ÎÓ2��3L?�3Ï9-/0�KMÎÓ2�Ò�Îi7-,J�i79ÅÇ-/KMÕ�ÎA�7,aÏ�ÑMÎ�Õ&�iÅQÒ�L�Ï�0�KV���3O��3Ï�ÎiÅ 03�M0�K�ÏC7��¬2ÓL�Õ�ÎÓ2
0�KMÏ9�¢ÏCÑ�Î_ÅÇ�¬2ÓÎrÌ3��@CÏM03�?-E���3L�ÅQÎÓ25Ï�ÑV-/Ï�-/Ì�Ì��30HJ�-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Þ�0�Ì¦Ì¬Î/J)ÎrÕ�L�Ï�Î½-/Ï�- � �iL�Ï�Ï�ÑMÎ
��-/ÅÆÎ¢7Y-/Ï�Î¬��@¼Ï�03��KV�rÞ 8aKV�rÞ�K�Ï�ÑV-/Ï�Ï�ÑMÎ_Õ�L�7J7pÎrKMÏ�Ð�ÃÄÔ7.1-IPEÜ/@CÒ�7��rÕ�Î¬�����r7Và�7g-/O à�@CB1F�.
Ò�Îi7-,J�r7JÅÇ�?-/Ï'-©�3L?�3Ï9-/0�KMÎ¬257g-/Ï�Î5�7,�- � �iL�Ï1G1� Ø�X_GaÌ3�rÒ?�?Ö�0�K i BEG1×C��>�ÎrÞ �[O:�3Ï�ÎiÅÇ�vÞ"0¦Ì�Ì � Î�Ò�L�Ï
0�KMÏ9�¢Ò�7��¬2¬L�Õ�Ï�03�iK 0�K�ÎÓ-/79Ì�O i B1ÜI-/KV25Ï�ÑMÎ_ÅÆ032�2¬Ì�Î½�7, i BEÛA.EÞ"0¦ÏCÑ -/Ò�Ò�7��/J)0�ÅÇ-/Ï�ÎrÌ�O DIÏ�0�ÅÆÎ¬�
0�KMÕ�7�ÎÓ-E�3Î¢0�Kß�3L?�3Ï9-/0�KMÎ¬2½Ò�Îr7M,J�r79ÅÇ-/KMÕ�Î¢0�K i B1Ü�.1-/KV2�-/KV�iÏ�ÑMÎr7+,9-/Õ�Ï9�r7��7,MØI0�K i BEÛ Ö3,J�i7�-6Ï9�iÏ9-/Ì
�/,�È1F6ÏC0�ÅQÎÓ��0�KMÕ�7�Î¬-E�3Î � ÎrÏ�Þ"ÎrÎiK i BEG -/KV2 i BEÛ1×C��D5K�Õ�Î¢Ï�ÑMÎ_K�L�Å � Îi7��7,V�iÒ�Îi7g-/Ï�03�iK���,J�i7�Ï�ÑMÎ
-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV�NÖ3[^Oa�EPE×3.1-/KV25Ï�ÑMÎ_Ò�Îr7M,J�r7JÅÇ-/K�Õ�Î¢7Y-/Ï�Î7.1-/7pÎ¢8aKV�rÞ"KN.EÏ�ÑMÎ_Ò�7��rÕ�Î¬���30�KV�_Ï�0�ÅÆÎ
ÅÇ-/O � Î½2¬ÎrÏ�Îi79ÅÆ0�KMÎÓ2���Ga0[�a�EP/Ø �3ÑV�rÞ ��ÏCÑ�Î_Ò�7/� 5 ÎrÕ�Ï�ÎÓ25Ò�7��iÕ�ÎÓ���[0�KV�©Ï�0�ÅÆÎ¢ÏCÑ�Î½�30HJ
-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Þß�rL�Ì325ÑV-/.aÎ½�r.1Îi7�Ï�0�ÅÆÎ_0H,M7�L�K�0�Kß-I2¬ÎÓ2¬0�Õ&-/Ï�ÎÓ25ÅÇ�¬2ÓÎ5�iK�Ï�ÑMÎ5�3O:�3Ï�ÎrÅÇ�
Í�Ñ�ÎÓ�3Î¢KML�Å � Îr7Y��7g-/KV�iÎ0,C7��rÅ -	,C7g-/Õ�Ï�03�rKß�/,�-/K�ÑV�iL�7�ÏJ�5�i.aÎi7�PEÜEF6ÑV�iL�7g�?.1�i7��iKMÎ¢Þ�ÎiÎr8:�

u\¢Aª�Z]qe^_\�£�RT¡+¢P«�U��EX?¢E\Jk�x¦salmZ�\
(EQ 3)
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DP,MÕ)�rL�7Y�3Î7.EÏ�ÑMÎ_Ð ÃÄÔ�Þ�0�Ì�Ì¬ÑV-/.aÎ_ÅÆL�Ì�Ï�0�Ò�Ì�Î_L?�3Îr7Y�N�rK�Ï�ÑMÎ½�[O:�3Ï�ÎiÅ -/Ï�-/KMO �iKMÎ¢Ï�0�ÅÆÎÓ�/Í�ÑMÎ
KML�Å � Îr7��/,ML?�3Îi7g�N�rK�Ï�ÑMÎ½�3O��3Ï�ÎiÅ Þß-E�N2¬ÎrÏCÎr79ÅÆ0�KMÎÓ2 � O ÑV�rÞ Å¶-/KMO 5 � � �?.1�7,MÏ�ÑMÎ_ÅÆ0HJ
��0�.aÎiK � OQ-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKM@CÕ�Ì3-E����L�Ï�0�Ì�0HL1-/Ï�03�rKßÖ3Ga03�Ó�EP�PE×3.EÞ�0�Ì¦Ì<=�Ï�0�K�Ï�ÑMÎ5-/.'-/0�Ì3- � Ì�Î_ÅÆÎrÅÇ�i79O
Ö�Þ�0�Ï�Ñß-/Ì�Ì3�rÞß-/KMÕ�Î0,J�r7��3Þß-/Ò�Ò�0�KV�a×��/Ô�7/� 5 ÎrÕ�Ï�Î¬25ÏCÎrÕ�ÑMKV�iÌ[�Ó��O½Ò�7pÎÓ2¬0�Õ�Ï9��Ï�ÑV-/Ï�ÅÆÎiÅÇ�r7JO½Þ�0�Ì�Ì
0�KMÕ�7�ÎÓ-E�3ÎE,C7��iÅ Û]X�4�OaÏ�ÎÓ��Ï9�¢ÈEØ1Ü	X�4�OaÏ�Î¬� � ÎrÏ�Þ�ÎiÎrK i BEG -/KV2 i BEÛA.1-E�N�3ÑV�rÞ�K�0�KhGa0[�a�EPEÝE�
Í�Ñ�Î_ÎrÌ3-/Ò?�3ÎÓ25Ï�0�ÅÆÎ_0[��Ï�ÑMÎiKß�i0�.1ÎiK � O:;

�&celmfEX[\J{�Z]qe^_\�£�u\¢Aª�Z]qe^_\�¤¨RTd�ª�X3\Jk�X
(EQ 4)

Í�Ñ�03��03�'�3ÑV�iÞ�K50�KKGÓ03�a�YPEÜE�9à��rKV�3032¬Îi790�KV�	Ï�ÑV-/Ï�ÜEÜEFVÑ��iL�7Y�17pÎrÒ�7�Î¬�3ÎrKMÏ�-VÕ&-/Ì�ÎrKV2ÓÎr7�ÅÇ�iK�ÏCÑN.Y0�Ï
03�'-/Ò�Ò?-/7�ÎiKMÏ¨Ï�ÑV-/Ï¨ÙÇL�Ì�Ï�0�@J2Ó0[�3Õ�0�Ò�Ì�0¦KMÎ -/KV2cY�[�Ã -/Ò�Ò�Ì�0�Õ&-/Ï�03�rKV�1ÅÇ-/O�ÏJ-/8ÓÎ �3Îr.1Îi7g-/ÌEÅÇ�iKMÏ�ÑV�1Ï9�
Õ&�iÅÆÒ�Ì�ÎrÏ�ÎÓ�
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Ga03�Ó�iPEÝ·Ò�7�ÎÓ�[ÎiKMÏ9�MÏ�ÑMÎ�0�KMÒ�L�ÏÓÏJ�	ÏCÑ�Î�ÅÇ�Ó2¬ÎrÌv�7,aÏCÑ�Î�Ò�7��rÕ�Î¬���30�KV��Ò?�rÞ�Îi7T-/K�2AÅÆÎrÅÇ�i79O �30HLEÎÓ�
-/.'-/0�Ì3- � Ì�Î�Ï9��> É�Ã �i.aÎi7:Ï�0�ÅÆÎ¬��@¼ÏÓÏ9-/8aÎ¬�v0�K�ÏJ��-/Õ�Õ&�rL�KMÏÓÏ�ÑMÎ�0�KMÏ�7��Ó2¬L�Õ�Ï�03�rKÆ�7,:-?K�ÎiÞ �3O:�3Ï�ÎrÅ
0�K�Ï�ÑMÎ¢ÅÆ032�2ÓÌ�Î5�/,V-6OÓÎÓ-/7p.1-/KV2�-I�3Ì�03�iÑMÏ�0�KMÕ�7�Î¬-E�3Î_0�K�Î7,p,CÎrÕ�Ï�0�.1ÎiK�ÎÓ���N�7,V-I��0�.1ÎrKß�3O:�[ÏCÎrÅ -E�
Ï�0�ÅÆÎ5�a�iÎ¬� � O)�/Í�ÑMÎ¢Ò�7�� 5 ÎiÕ�Ï�03�rK�03��Ï�ÑV-/Ï�-I�3L?�3Ï9-/0�KMÎÓ25Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î5�/,V- � �iL�Ï�PEFEF	X_GÓÌ3�iÒ?�
ÅÇ-/O � Î5-/Õ�ÑM0�Îr.1ÎÓ2 � Î7,J�i7pÎ¢ÏCÑ�Î_Ï�L�79Kß�7,MÏ�ÑMÎ¢Õ�ÎiKMÏ�L�79O&�/Í�ÑM03��Þ�0�Ì�Ì¨ÑV-/Ò�Ò�ÎiK Ï�ÑM7��rLN�iÑß-NÅÆL�Õ�Ñ
ÑM03�iÑMÎi7�Ì�Îi.aÎiÌ��7,MÒ?-/7Y-/Ì�Ì�ÎrÌ�03�3Å 0�K�Ï�ÑMÎ¢>�ÉAÃAÒ�7/�Ó2¬L�Õ�Ï�03�rKß�3L�Ò�Îr7�Õ&�iÅÆÒ�L�Ï�Îi7�Ö�03� Î¬� .1-I�3O:�3Ï�ÎrÅ
Þ�0�Ï�Ñ�ÅÇ�r7�Î_Ò�7��iÕ�Î¬�����i7g��×C�
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Í�Ñ�Î_ÅÇ�¬2ÓÎrÌ�-/Ì3���¢Ò�7/� 5 ÎrÕ�Ï9��Ï�ÑMÎ52¬03�38Q�3Ï9�r7Y-E�iÎ_7�Î<O�L�0¦7�ÎrÅÆÎiK�Ï9��,J�i7�Ï�ÑMÎ0,CL�Ï�L�7�ÎÓ��DP,V-/Ì�Ì¬Ï�ÑMÎ
.'-/7903- � Ì�ÎÓ�N-E�����rÕ�03-/Ï�ÎÓ25Þ�0�Ï�Ñ�ÎÓ-/Õ�Ñß�i7J0325Ò?�i0�K�Ïq.1- � �rL�Ï�ÛIKMÎrÎÓ25Ï9� � Î½�[ÏJ�r73ÎÓ2B,J�i7�-/KV-/Ì�O:�[03�
-/KV25Ò?�Ó�3Ï�Ò�7��rÕ�Î¬���30�KV�Ó��@¼Kß-E2�2¬0�Ï�03�iK�.EK��iÏ�-/Ì�Ì¬Ï�ÑMÎ¢0�Ï�Îi7g-/Ï�03�iKV��K�ÎiÎ¬2½Ï9� � Î5��-/.1Î¬2���@CKh,J-/Õ�Ïa.
�iK�Ì�O � ÎiÏ�Þ�ÎrÎiKQFE� È$� -/KV2�È1� Ø$� �/,ÓÏCÑ�Î�Ï�ÑV�rLN��-/K�2����/,a0�Ï�Îr7Y-/Ï�03�rKV�MÞ�0�Ì�Ì � Î���-/.1ÎÓ2��µÍ�ÑMÎA2�-/Ï9-
0�Ï9�3ÎrÌH,MÞ�0�Ì�Ì � Î_7�Î<O�L�0�7�Î¬2½Ï9� � Î5�iKM@�Ì�0�KMÎ0,J�r7VK��_ÅÇ�r7�Î¢Ï�ÑV-/K�G1FI2�-/O:�?.1-/Õ�Õ)�r7�2¬0�KV�_ÏJ�¢>�ÉAÃ
L?�3Îi7g���/Í�Ñ�Î_ÅÇ�¬2ÓÎrÌ¬Õ&�iÅÆÒ�L�Ï�ÎÓ��Ï�ÑMÎ¢KML�Å � Îr7��7,MÒ�7/� � Ì�ÎrÅÇ�N�/,MÎ¬-/Õ�Ñ ÏCOÓÒ�Î_Ï�ÑV-/Ï�Þ�0�Ì�Ì � Î
Õ&�iÅÆÒ�L�Ï�ÎÓ250�Kß-6OaÎ¬-/7p.1-/KV25Ï�ÑMÎ½-/ÅÇ�rL�K�Ï��/,V2�-/Ï9-6ÏJ� � Î½��-/.1Î¬2��/Ê¶0�Ï�Ñ ÏCÑ�03��0�K�,J�r7JÅÇ-/Ï�03�rK�.
Ga03�Ó�EP/ÛIÒ�Ì3�iÏ9��Ï�ÑMÎ¢Ò�7�� 5 ÎrÕ�Ï�Î¬2�2Ó03�38 �3Ï9�i7g-E��Î¢7�Î<OEL�0�7�ÎÓ2��/É"��Õ&-/K � Î¢Î/J&Ò�ÎrÕ�Ï�ÎÓ2<.EÏ�ÑMÎ½�3Ï9�r7Y-E�iÎ
Õ&-/Ò?-/Õ�0�Ï�O5KMÎrÎÓ2¬ÎÓ2�0¦KMÕ�7pÎÓ-E�3Î¬��7��rL?��ÑMÌ�O�-/Ï1Ï�ÑMÎ���-/ÅÆÎ�7g-/Ï�Î5-E�vÏ�ÑMÎ�Õ&�iÅÆÒ�L�Ï�0�KV�_Ò?�rÞ�Îi7	2��iÎ¬�2;
Í�Ñ�Î_Ò�7�� 5 ÎrÕ�ÏCÎ¬2��3Ï9�i7g-E��Î¢7�ÎWO�L�0�7�ÎiÅÆÎrKMÏ9��0�KMÕ�7�Î¬-E�3Î_GEØ],J�rÌ32K,C7/�iÅ i BEGIÏ9� i BEBA.EÞ�ÑM0�Ì�Î¢Ï�ÑMÎ
Õ&�iÅÆÒ�L�Ï9-/Ï�03�iKV��7g-/Ï�Î_ÅÆL�Ì�Ï�0�Ò�Ì�0�Î¬� � O -	,J-/Õ�Ï9�r7��7,V�i.aÎi7�G1FIÖ3,C7/�rÅ �i.1Îr7VG]XcGaÌ3�rÒ?��Ï9�½- � �iL�Ï
PEFEF	X_GÓÌ3�iÒ?��×C��@CÏ��3ÑV�rL�Ì32 � Î_KV�rÏ�ÎÓ25Ï�ÑV-/Ï�Ï�ÑMÎ_KML�Å � Îi7��/,M0�Ï�Îr7Y-/Ï�03�rKV�N��-/.aÎÓ25ÅÇ-/O Ï�L�7JKß�rL�Ï
Ï9� � Î¢Ì3-/7���Îr7�Ï�ÑV-/K �[ÏC0�Ò�L�Ì3-/Ï�ÎÓ2�0�K Ï�ÑMÎ¢ÅÇ�¬2¬ÎiÌ3��Í�Ñ�ÎE=N�iL�7pÎ¬��Ï�ÑMÎi7�Î�Þ"Îr7�Î5��0¦.1ÎiK � O½L?�3Îi7g�?-/Ï
ÉAÅÆÎÓ�?. � L�ÏÓÏ�ÑMÎr7�Î	0[�����iÅÆÎT0�KV2¬0�Õ)-/Ï�03�rK½Ï�ÑV-/Ï¬Ï�ÑMÎ	KML�Å � Îi7N�/,���-/.1Î¬2�0¦ÏCÎr7g-/ÏC03�rKV��03��ÑM03�iÑMÎi7�0�K
���rÅÆÎ_Õ&-E�3Î¬���/Í�ÑMÎ¢ÅÇ�Ó2¬ÎiÌn*¦��=?��L�7�Î¬��ÅÇ-/OQ�3Ï�0�Ì�Ì � Î¢Õ�Ì3�¬�3Î¢ÏJ�5-/.1Îr7Y-E�iÎ/.EÏ�ÑV�rLN�iÑV��DB,MÕ&�rL�7g�3Î/.
Ï�ÑMÎ52Ó03�38 �3Ï9�i7g-E��Î¢7�ÎWO�L�0�7�ÎÓ2503�N2¬0�7�ÎrÕ�Ï�Ì�O Ò�7��rÒ?�i79Ï�03�iKV-/Ì¬Ï9�¢Ï�ÑMÎ_K�L�Å � Îi7��/,M0¦ÏCÎr7g-/ÏC0[�iKV�
��-/.1Î¬2��

=?Î/,J�/DIÕ&�rKMÏ9-/0�KV��ÅÇ�r7�Î½2¬ÎrÏJ-/0�Ì[�N- � �rL�Ï�Ï�ÑMÎ¢ÅÇ�Ó2¬ÎrÌ�-/KV250�ÏJ�?-E���3L�ÅQÒ�Ï�03�rKV���/É"�a-/0�K�.E0�Ï
ÅÇ�¬2ÓÎrÌ3�MÏ�ÑMÎ�Þß�r7J8ÓÌ3�Ó-E2�Þ�ÑM0�Õ�Ñ 7�ÎrÒ�7�ÎÓ�3ÎrKMÏ9�MÏ�ÑMÎ�> É�ÃIÅÆ03���[03�iK�.rKV�rÏÓKMÎiÕ�Î¬����-/7J0�Ì¦O�Ï�ÑMÎ�Õ�7/�¬���
�3ÎrÕ�Ï�03�rKß�/, 5 � � �N�iK�Ï�ÑMÎ¢>�ÉAÃ"�3O:�3Ï�ÎrÅÇ�N-/Ï�Ò�7�Î¬�3ÎrKMÏ9�
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¬ �  �M���V�M� �  �%)�9�M*

V # " �<�:�8� �/�-g À6®`¯ ÂA°W� & �gÂ��ÇÂ Á �J�
[�D5à�@CÈ$*]��ÅÇ-/0�Kß2¬790�.10�KV��,J�r7�Õ�ÎE,J�i7�Ï�ÑMÎ_L?�3Îr7Y��0[��Ï�ÑMÎ_0�KMÏ�7/�Ó2¬L�Õ�Ï�03�rKß�/,MÏ�ÑMÎ¢Ð�ÃÄÔ�@CG �3O:�3Ï�ÎrÅ8.
KV-/ÅÆÎrÌ�O Ï�ÑMÎ¢à�@CB1FE�/Í�ÑMÎ¢7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9��,J�r7VÏ�Ñ�03�N�3O:�3Ï�ÎrÅ -/7�Î52ÓÎrÏ9-/0�Ì�ÎÓ250�K�Ï�ÑMÎ¢=|GaÔ�,J�i7�Ï�ÑMÎ
Ð�ÃÄÔ�@CG Ö�=?Î/,J�EÜE×C�/Í�ÑMÎ_=|GaÔ Õ&-/Ì�Ì�ÎÓ2B,J�r7�-6ÅÆL�Ì�Ï�0�@CÒ�7/�iÕ�Î¬�����i7��3O:�3Ï�ÎrÅ Þ�0�Ï�Ñß-/Ï�Ì�ÎÓ-E�3Ï�Û1FEF
ÙlGÓÌ3�iÒ?��Ò�Îr7VÒ�7��rÕ�ÎÓ�����r7�-/K�2 -6Ï9�rÏ9-/Ì��/,MKV�¢Ì�ÎÓ����ÏCÑ�-/KßP/È]X_GÓÌ3�iÒ?�NÖ�Ò�Î¬-/8:×{,J�i7�Ï�ÑMÎ5�3O:�3Ï�ÎiÅÇ�
Í�Ñ�Î_ÅÆÎrÅÇ�i79O 7�Î<O�L�0�7�ÎrÅÆÎiKMÏ9��Þ�Îr7�ÎE,J�i7�È]X�4�OaÏ�ÎÓ�?Ö�Î/J)Ï�ÎrKV2ÓÎ¬25Ï9�_D1×M�7,�,J-E�3Ïa.EÕ)�rÅÆÅÇ�iK
ÅÆÎrÅÇ�i79OS.1-/K�2½Ø1F	X 4�OÓÏ�ÎÓ�NÖ�Î7J)Ò?-/KV2�- � Ì�Î¢Ï9�_DEØ1F	X 46×M�7,V2¬0�7pÎiÕ�Ï�Ì�OQ-/Õ�Õ�ÎÓ���30 � Ì�Î¢ÅÇ-E���
�3Ï9�i7g-E��Î¬�M@¼KMÒ�L�Ï-v<D�L�Ï�Ò�L�ÏÓÕ&-/Ò?- � 0�Ì�0�Ï�OAÞß-E��7pÎWO�L�0�7�ÎÓ2 Ï9� � Î��i.aÎi7�Û1FVÙ¶4�OÓÏ�ÎÓ�2v��[ÎiÕ&�iKV2 Þ�0�Ï�Ñ
0�KMÏ�Îr7M,J-/Õ�Î¬��Ï9�_Ð�0�Ô�Ô�@q.AGa,A,>@q.1-/KV2B[�Ï�ÑMÎr79KMÎiÏa�1-/KV25Þ�0�Ï�Ñß-6Õ&-/Ò?-/Õ�0�Ï�O �/,MDE@q,J�rÌ32½0¦KMÕ�73Î¬-E�3ÎÓ�
Í�Ñ�Î_Þß�r7J8aÌ3�¬-E2B,J�i7�Ï�ÑM03��Ò�ÑV-E�3Î¢03�N�30�ÅÆL�Ì3-/Ï�ÎÓ2 � OQ-I�3L�0�Ï�Î½�7, � ÎrKMÕ�ÑMÅÇ-/7J8��?4 Ï�ÑMÎ_Ð ÃÄÔ�@CG
ÉAÒ�Ò�Ì�0¦Õ)-/Ï�03�rK�Ô�7/�Ó��7g-/ÅÇ�?.1-I�3ÎrÏ��/,MGEÈIÒ�7��¬��7g-/ÅÇ���/Í�Ñ�ÎiOQ-/7pÎ_7�ÎWO�L�0�7�ÎÓ25Ï9�_Ò�Îr7M,9�i79Å -/Ï�-/K
-E�a�i7�Î¬�a-/Ï�Î¢Ì�Îi.1ÎrÌ��/,�KV�_Ì�Î¬����Ï�ÑV-/K�G]XcGaÌ3�iÒ?��0¦Kß-6ÅÆL�Ì�Ï�0�@CL?�3Îr7VÎrKM.10�7��iKMÅÆÎrKMÏ9�

Í�Ñ�Î_Õ&�iÅÆÒ�L�Ï9-/Ï�03�iK�Ò?�rÞ�Îi7��/,MÏ�ÑMÎ5�3O:�3Ï�ÎrÅ 03��Õ�Ì3�Ó�3ÎrÌ�O 7pÎrÌ3-/Ï�Î¬2½Ï9�¢ÏCÑ�Î½-/ÅÇ�rL�KMÏ��7,V2�-/ÏJ-
��ÎrKMÎi7g-/Ï�ÎÓ2<.EÞ�ÑM0�Õ�Ñ�KMÎrÎÓ2���Ï9� � Î5�3Ï9�i7pÎÓ2��/É �3Ï�LN2¬O � -E�3Î¬2 �rK�Ò?-E�3Ï�Ï�7�ÎrKV2��N-/KV2���7��iÞ�Ï�Ñ�.
2��iKMÎE,J�i7�Ï�ÑMÎ¢>�É�ÃÄÏ9�r7�Î¢Ò�7�� 5 ÎiÕ�Ï�Ö�=?Î/,J�/Û1×3.EÎ¬�3Ï�0�ÅÇ-/Ï�ÎÓ��ÏCÑ�-/ÏV- � �rL�Ï�PEF6Í&Îi7g-/4�OaÏ�ÎÓ�N�7,V2�-/ÏJ-
Þ�0�Ì�Ì � ÎI��ÎiKMÎr7g-/ÏCÎ¬2 2¬L�7J0�KV� i BEGA-/KV2 i BED1�JÍ�ÑMÎ -/ÅÇ�iL�KMÏ��/,�2�-/ÏJ-���ÎrKMÎr7Y-/Ï�Î¬2 - � �rL�Ï�2��iL � Ì¦ÎÓ�
Îr.1Îi79O OaÎ¬-/7��/ÙÚ�¬�3Ï��/,MÏ�ÑMÎ52�-/Ï9-6KMÎrÎ¬2���Ï9� � Î5�3Ï9�i7pÎ¬2��/Í�ÑMÎ½�3Ï9�r7Y-E�iÎ_ÅÆÎ¬2Ó0[-603��Ò?-/7JÏ�Ì�OQ�rKM@
Ì�0�KMÎ¢7��iÏ9-/Ï�0�KV�½2Ó03�38��?.1-/KV25Ò?-/7JÏ�Ì�OQ-6Ï9-/Ò�Î5-/7�Õ�ÑM0�.:-/Ì��3O:�3Ï�ÎrÅÇ�/Í�ÑMÎ52Ó03�[8:��Ò�7��r.1032¬Î0,J-E�[Ï
-/Õ�Õ�Î¬���?. � L�Ï�-/7�Î¢Ì�Î¬����ÎiÕ&�rKV�iÅÆ0�Õ&-/Ì¬0�K�Ï�Îr7JÅÇ�?�/,�CN�¬�i7��3Ò?-/Õ�Î5-/KV25Õ)�¬�3Ï�Ò�Îi7�L�KM0�Ï��/,V2�-/Ï9-E�
Í�Ñ�Î_Þß-/O Ï9�52ÓÎrÏ�Îi79ÅÆ0�KMÎ¢Ï�ÑMÎ½2¬03�38 7pÎ<OEL�0�7�ÎrÅÆÎiKMÏ9��03��Ï9�¢7�ÎrÌ3-/ÏCÎ¢0�Ï�Ï9�½- i Ì�Îr.1ÎiÌ��7,V�3Îr7J.10�Õ�Î7.p*
03� Î¬� .1�3Ò�ÎiÕ�0H,CO ÑV�rÞ Ì3�iK�� -I2�-/Ï9-	=�Ì�Î½�3Ñ��iL�Ì3257�Î¬�3032¬Î½�rKM@CÌ�0�KMÎ¬�/Í�Ñ�Î_Ò�Ì3-/K�03��,J�r7�-6Ì�Îi.1ÎrÌ��/,
- � �iL�Ï�G1FI2�-/O���7�ÎÓ�[032ÓÎrKMÕ�Î½�rK�7��iÏ9-/Ï�0�KV�½2Ó0[�38:���/Ê¶0�Ï�Ñ�Ï�ÑM03��7�Î<O�L�0¦7�ÎrÅÆÎrKMÏ�Ï�ÑMÎi7�Î¢03�N-6KMÎrÎÓ2
,J�r7�- � �iL�Ï�ÜEFEF	X�4�OaÏ�Î¬�N�/,V2¬03�38Q�3Ò?-/Õ�Î¢0�K � �rÏ�Ñ i BEG -/KV2 i BED1�/Í�ÑMÎ_73ÎiÅÇ-/0�K�2ÓÎr7VÞ�0�Ì�Ì � Î
ÅÇ�r.1ÎÓ25Ï9�½- � -/Õ�8a@CL�Ò��[O:�3Ï�ÎiÅ L�Ï�0�Ì�0HLE0�KV�½�30�Ì3�Ó�?�/,MÅÇ-E��K�ÎiÏ�0�ÕTÏ9-/Ò�ÎÓ����G:�r7�,CL�79Ï�ÑMÎi7
2¬03�3Õ�LN���30[�iKß�3ÎrÎ_ÃÄÎrÕ�ÏC0[�iK�Ø1� È1�

Í�Ñ�Î5�iÏ�ÑMÎr7�ÅÇ-/0�K Õ&�rÅÆÒ?�iKMÎrKMÏ1KMÎiÕ�ÎÓ�m��-/7JOK,J�r7�- � -/Ì3-/KMÕ�ÎÓ2 �3O:�3Ï�ÎrÅ 0[��Ï�Ñ�Î5- � 0¦Ì�0�Ï�O½Ï9�¢ÅÇ�i.aÎ
Ï�ÑMÎ52�-/Ï9-�.1�r7 i KMÎrÏCÞß�r7J8Ó0�KV�a�j*gÍ�ÑMÎ¢KMÎrÏ�Þ �r798 03�N2¬0�.1032¬ÎÓ250�KMÏ9�¢Ì3�iÕ&-/Ì�-/KV257pÎrÅÇ�iÏ�Î5Ö i 2�-/Ï9-
KMÎrÏ�Þ �r798�*¨-/K�2 i Ì3�rKV�©ÑV-/L�Ì¬Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV�?.p*g7pÎ¬�3Ò�ÎiÕ�Ï�0�.1ÎrÌ�O�.E0�KhGa03��L�7�Î¬��G -/KV25D1×C�/Í�ÑMÎ
Ì3�rÕ)-/Ì¬K�ÎiÏ�Þß�i798 L?�3ÎÓ�?�3Îi.1Îr7g-/Ì¬Ï�ÎiÕ�ÑMKV�rÌ3�Ó��0�Î¬�?.A,C7/�rÅ ÎiÏ�ÑMÎr7JK�ÎiÏ�Ï9�_Ð�0¦Ô�ÔT@r.EÞ�ÑM0�Õ�Ñ�Ò�7/�i.1032¬Î
2¬0H,p,CÎr7�ÎrKMÏ�Õ&-/Ò?- � 0�Ì�0�Ï�0�Î¬�N-/KV2B,CÎÓ-/Ï�L�7pÎÓ���/Í�ÑMÎiO½7Y-/KV�iÎ0,C7��rÅ PEF/Ù � 0�Ï9�2v��[ÎiÕ&�iKV25Ï9�_Û1FEF
ÙÇ4�0�Ï9�2v��3ÎiÕ&�iK�2 ÖC�r7p.1PEFEF6ÙÇ4�OaÏ�Î¬�2v��3ÎrÕ)�rKV2�×3.1-/KV2�-/7�Î52ÓÎrÎiÅÆÎ¬2��3L�,F=�Õ�0�ÎrKMÏN,J�i7�Ï�ÑMÎ0[�D�à�@CÈ
Ò�Îi7903�¬2��/Í�ÑMÎ_7pÎWO�L�0¦7�ÎrÅÆÎrKMÏ9��,J�i7�Ï�ÑMÎ0YN�rKV�©Ðß-/L�Ì¬àA�iÅÆÅÆL�KM0�Õ&-/Ï�03�iK��NÖ3Y�Ð àA×M-/7pÎ½2¬790�.1ÎiK
� O�Ï�ÑMÎ	KMÎiÎ¬2�Ï9��Ï�7g-/KV�3Ò?�i79Ï�2�-/ÏJ-¢Öy7Y-/Ï�ÑMÎr7:Ï�ÑV-/K½Õ)�rKMÏ�7/�iÌM�r7�ÅÇ-/0�Ì)ÅÆÎÓ�m��-E��ÎÓ�m×C�µÍ�ÑMÎ	KMÎrÎÓ2�ÑV-E�
0�KMÕ�7�ÎÓ-E�3Î¬2�2ÓL�Î_Ï9�¢Ï�ÑMÎ_0�K�Õ�7pÎÓ-E�3Î¢0�K�Õ&�iÅÆÒ�Ì�Î7J)0�Ï�OQ-/KV2��30HLEÎ5�/,MÕ&�iÅÆÒ�L�Ï9-/Ï�03�iKV��Ò�Îr7-,J�i79ÅÆÎÓ2<.
-/KV25Ï�ÑMÎ_0�K�Õ�7�Î¬-E�3Î¢0�K�Ì3-/7���Î5�30�ÅÆL�Ì3-/Ï�03�iKV��Ò�Îr7M,9�i79ÅÆÎÓ2 � O½7�ÎrÅÇ�iÏ�Î¢LN�[Îi7g����G:�r7VÅÇ�r7�Î
2¬ÎiÏ9-/0�Ì�Î¬2 -/K�-/Ì�O:�303�N�3ÎrÎ_=?Î7,J�/Ø1�/>�ÎrÞ ÏCÎrÕ�ÑMKV�iÌ[�Ó��0�Î¬��Þ�0�Ì�Ì � Î½-E2�2¬ÎÓ25Þ�0�Ï�Ñ�ÎiK�ÑV-/KMÕ�ÎÓ2
� -/KV2ÓÞ�032¬Ï�Ñß-/KV257�Î¬2¬L�Õ�ÎÓ25Ì3-/Ï�ÎrKMÕ�O&�



� ����Â	�AV


�������������������

V # � �:Â/��� Á6À   À �QgK± À �gÂ/�&�E���

Í�Ñ�Î½2¬ÎiÏ9-/0�Ì3�N�7,MÏ�ÑMÎ¢ÏCÎrÕ�ÑMKV�iÌ[�Ó��OK,J�i7pÎiÕ&-E�3Ï9�N-/7�Î5��0�.1ÎrK�0�K�Ï�ÑMÎ¢KMÎ/J&ÏV�[ÎiÕ�Ï�03�iKV��,9�i7�ÏCÑ�Î
7�ÎÓ�3Ò�ÎrÕ�ÏC0¦.1Î_Ò�7��¬2ÓL�Õ�Ï9���/Í�ÑMÎE=�KV2¬0�KV�Ó�N-/7�Î5�3L�ÅQÅÇ-/7J0HLEÎ¬2½Ñ�Îi7�Î¬�

G:�r7VÏ�ÑMÎ¢Ð�ÃÄÔ Õ)�rÅÆÒ?�iKMÎrKMÏa.E0�Ï�03�N�3Ï�0�Ì�Ì¬KV�rÏ�Õ�Ì�ÎÓ-/7�Þ�ÑMÎiK ÏCÑ�Î_ÑM03�iÑMÌ�O Ò?-/7g-/Ì�Ì�ÎiÌ��3O��3Ï�ÎiÅÇ��Þ�0�Ì¦Ì
� Î½�3L�0�Ï9- � Ì�Î0,J�r7VÒ�7��¬2¬L�Õ�Ï�03�iK Þ �r798:��D5K Ï�ÑMÎ½�rÏ�ÑMÎi7�ÑV-/KV2<.E0�Ï�03��Õ�Ì�ÎÓ-/7�Ï�ÑV-/Ï�Ï�ÑV�Ó�3Î
-/7�Õ�ÑM0�Ï�ÎiÕ�Ï�L�7�Î¬��ÑV-/.1Î5- � ÎiÏ�Ï�Îi7�Õ�ÑV-/KMÕ�Î½�7,MÎi.1ÎrKMÏ�L?-/Ì�Ì�O 7pÎ¬-/Õ�ÑM0�K��©ÅÆL�Ì�Ï�0¬Í)Îi7g-�GaÌ3�rÒN�
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î	Ì�Îi.1ÎrÌ3����X 0�.1ÎiK Ï�Ñ�Î�ÅÇ-/Ï�L�7J0�Ï�O -/K�2AÏ�ÑMÎ	Î/,²=�Õ�0�ÎrKMÕ�O �/,aÏ�ÑMÎ	.1ÎrÕ�Ï9�r7:Ò�7/�iÕ�ÎÓ���m�i7g�
-/KV2 ÏCÑ�Î	ÑM03��ÑMÌ¦OAÒN-/7g-/Ì�Ì�ÎrÌM�[O:�3Ï�ÎiÅÇ�n.r0�Ï¬03��Ò�7/� 5 ÎrÕ�Ï�Î¬2�Ï�ÑV-/Ï¬Îi0�Ï�ÑMÎr76-/7�Õ�ÑM0�Ï�ÎrÕ�ÏCL�7�Î	Þ�0�Ì¦Ì)Ò�7��r.1032¬Î
>�ÉAÃ Þ�0�Ï�ÑQ- � �rL�Ï:PEFEF|X 03�a-�GaÌ3�rÒ?� � O�ÏCÑ�Î�ÏCL�79KÆ�7,1Ï�ÑMÎ�Õ�ÎiKMÏ�L�79OE��@CÏa03�·-/K�ÏC0¦Õ�0�Ò?-/Ï�Î¬2AÏ�ÑV-/Ïa. � O
Ï�ÑV-/Ï�Ï�0�ÅÆÎ/.EÏ�ÑMÎ¢Ð�ÃÄÔ Þ�0�Ì�Ì � Î5-I�3O:�[ÏCÎrÅ Þ�0�Ï�Ñß�3Îr.1Îi7g-/Ì¬ÑML�KV2¬7pÎ¬2���Ï9�¢Ï�ÑV�iL?��-/KV2��N�/,
Ò�7��iÕ�ÎÓ�m���i7g�?.EÞ�0�Ï�Ñ�ÑML�KV2¬7�ÎÓ2��N�7,�X�03�Ó-/4�OÓÏCÎ¬�N�7,MÅÆÎiÅÇ�r7JOE�

,A03�38 �3Ï9�i7g-E��Î½2¬Îr.10�Õ�ÎÓ��Þ�0�Ì�Ì¬Õ&�rKMÏ�0�KML�Î_Þ�0�Ï�Ñ�7g-/Ò�032½0�ÅQÒ�7��i.1ÎrÅÆÎiK�ÏJ�n.1�3L�Õ�Ñ�Ï�ÑV-/Ï�Ï�ÑMÎr0�7
2¬ÎiKV�30¦ÏCO½Þ�0�Ì�Ì¬Õ&�iKMÏ�0�KML�Î¢ÏJ�5- � �iL�Ï�2��rL � Ì�Î¢Îi.1Îr7JO½OaÎÓ-/7��/ÃÄ0�ÅQ0�Ì3-/7�-E2¬.'-/KMÕ�Î¬��Þ�0�Ì�Ì��iÕ�Õ�L�7�,J�r7
ÅÇ-E��KMÎrÏ�0�ÕTÏ9-/Ò�Î52¬Îi.10�Õ�Î¬���

ÊË�r7J8:�[ÏJ-/Ï�03�rKV��ÎrK 5 �iO½ÑMLN�iÎ_0�ÅÆÒ�7/�i.1ÎrÅÆÎiK�Ï9��0�Kß�3Ò�ÎiÎ¬2�-/KV2½ÅÆÎrÅÇ�r7JOQ�[0HLEÎÓ���/Ãv�rÅÆÎ
Þß�i798:�3Ï9-/Ï�03�rKV�vÑV-/.aÎ�Ï�ÑMÎ�Õ&-/Ò?- � 0�Ì�0¦ÏC0�Î¬�·�7,'�3L�Ò�Îi7pÕ&�iÅÆÒ�L�Ï�Îi7:Ò�7��iÕ�Î¬�����i7g�·�7,'�iK�Ì�O5Ï�Þß��OaÎÓ-/7g�
-E�a�¬�/ÃÄ03��KM0H=�Õ)-/K�Ï�Þ �r798 Þ�0�Ì�Ì����¬�iK � Î½2��rKMÎ � OQ�3L�Õ�Ñß2ÓÎ¬�38aÏ9�rÒ?���/Í�ÑM03��Þ"0¦Ì�Ì¬0�ÅÆÒ?-/Õ�Ï�Ï�ÑMÎ
Þß�i798aÌ3�¬-E2��/,MÏ�ÑMÎ¢Ð�ÃÄÔ�Ö�Ï9�rÞß-/7�2���Ì3-/7���Îr7 5 � � �m×3.1-/KV2½Ï�ÑMÎ5- � 0�Ì�0�Ï�O Ï9�_L?�3Î¢ÑM03��Ñ
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î¢.103�3L?-/Ì�0HL1-/Ï�03�iKh,J�r7VÏ�Ñ�Î½-/KV-/Ì�O��303��Ò�ÑV-E�3Î5�/,MÏ�ÑMÎ¢Õ)�rÅÆÒ�L�Ï9-/Ï�03�rK�Õ�OaÕ�Ì�ÎÓ�

D�KMÎ½�7,MÏ�ÑMÎ½-/7pÎÓ-E�N-E2¬.'-/KMÕ�0�KV�_ÏCÑ�Î0,J-E�3Ï�Î¬�3Ï�03��Ì3�iK��©ÑV-/L�Ì¬Õ)�rÅÆÅÆL�KM0�Õ&-/ÏC0[�iKV�NÖ3Y�Ð�àA×C�
>ß-/Ï�03�rKV-/Ì�-/Ï�Ï�ÎiKMÏ�03�rK�03��,J�rÕ�L?�3Î¬2 �rK�Ï�ÑMÎ i 2�-/Ï9-I�3L�Ò�Îr7�ÑM03��ÑMÞß-/OE�j*gÍ�Ñ�03��=�Ï9��.1Îr79O KM0�Õ�ÎiÌ�O
0�KMÏ9�¢>�ÉAÃ\*YKMÎrÎÓ2���Ï9�5�3L�Ò�Ò?�r7JÏ�7pÎiÅÇ�rÏ�Î_L?�3Îi7g���

ÉAÌ�Ì¬Ï�ÑMÎÓ�3Î¢Ò�7�� 5 ÎrÕ�Ï�ÎÓ2�2ÓÎr.1ÎrÌ3�iÒ�ÅÆÎrKMÏ9�?.1-E�N2¬ÎÓ�3Õ�790 � Î¬2½0¦K�ÎÓ-/Õ�Ñß�7,MÏ�ÑMÎ0,J�rÌ�Ì3�iÞ�0�K�� �3ÎiÕ�Ï�03�rKV�?.
Ò�7��iÅÆ03�3Î�Ï9��Ò�7��i.1032¬Î�Ï�ÑMÎ�Ï�ÎiÕ�ÑMKV�rÌ3�Ó��0�Î¬�v7pÎWO�L�0�7�ÎÓ2 � O5> É�Ãc,J�r7T-?ÑM03��Ñ Ò�Îi7-,J�i79ÅÇ-/KMÕ�ÎA-/KV2
� -/Ì3-/KMÕ�ÎÓ25Õ&�iÅÆÒ�L�ÏC0¦KV� �3O:�3Ï�ÎrÅÇ�

V # V ��� ¿b� � ¿¢À ��� À�Á Â Á �J�
Ga03�iL�7�Î¢D 2ÓÎrÒ�0�Õ�ÏJ��ÏCÑ�Î_ÑM03�iÑ�Ì�Îi.aÎiÌ¬Õ&�iÅÆÒ?�rKMÎrKMÏ9�N�/,�[�D�à�@�È1�/Í�ÑMÎ52ÓÎrÏ9-/0�Ì3�N-/73Î½��0�.aÎiK�0�K ÏCÑ�Î
,J�rÌ�Ì3�iÞ�0�KV�A�3ÎiÕ�Ï�03�iK����µÐ�Îi7pÎ�03��-¢�3L�ÅÆÅÇ-/79O �7,aÏ�ÑMÎ�Õ&�rÅÆÒN�rKMÎrKMÏ9�MÏ�ÑV-/ÏÓÑV-/.1Î	Õ�ÑV-/K���ÎÓ2_,C7/�rÅ
[�D5à Ï9�E[:D�à�@CÈ$;

•
à�7g-/O à�@CB1F	,J�i7�Ð�ÃÄÔ�@CG1�

•
ÍÄÞß�¢àA�iKM.1Î7J�GEÛEÈ1FE��Ï9�5�3L�Ò�Ò?�r7JÏ�ÅÇ-E���N�3Ï9�r7Y-E�iÎ/4 >�ÉAÃÄÏ9�i73Î0@q@µ�

•
ÊË�r7J8:�[ÏJ-/Ï�03�rKV�NÖ�Ê'~¢Ã>@q@r@J×34 2��iL � Ì�Î¢Ï�ÑMÎ_Ò�Îr7M,J�r79ÅÇ-/KMÕ�Î5�i.aÎi7�Ï�ÑMÎ_Ò�73Îi.10[�iL?�
��ÎrKMÎi7g-/Ï�03�rKV�

•
Í�Ñ�7�ÎrÎ¢KMÎiÞ Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iK���Ï�ÎiÕ�ÑMKV�rÌ3�Ó�i0�ÎÓ�?4 ÉTÍ�Ùx.EÃÄÙÇ,AÃd.1-/K�2KGÓ7Y-/ÅÆÎ
=?ÎiÌ3-/OW�A9�Ò?�i7Y-E2¬Î_0�KUY�Ð�à � -/KV2¬Þ�032ÓÏ�ÑN4 ÈIÏJ�¢ÛIÏ�0�ÅÆÎÓ�m�

É ÅÇ- 5 �i7T���7,CÏ�Þß-/7�Î�Î/,p,J�r7JÏÓ03�·-E�����rÕ�03-/Ï�Î¬2AÞ�0�Ï�Ñ Ï�ÑMÎA�3Þ�0�Ï�Õ�ÑQ�i.1Îr7�,C7/�iÅ Ï�ÑMÎ�ÉAÅÇ2�-/ÑMÌÄÏ9��ÏCÑ�Î
àA�iK�.1Î/J�-E��Ï�Ñ�Î_>�ÉAÃÄÏ9�i7pÎ_ÑV-/7�2¬Þß-/7�Î_Ò�Ì3-/Ïa,J�r7JÅÇ�
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V # e �<�:�8� �/�-g À6® ��� ¿b� �I�&���N�/� &   & � & ÂE�
Í�Ñ�Î_Ò�7��iÕ�Î¬���30�KV�©Ò?�rÞ�Îi7��/,MÏ�ÑMÎ¢Ò�7��¬2ÓL�Õ�Ï�03�iKß�[L�Ò�Îr7�Õ&�iÅÆÒ�L�ÏCÎr7�Þ"0¦Ì�Ì¬ÑV-/.1Î¢0�KMÕ�7�Î¬-E�3ÎÓ25D
,J�rÌ32W.EÏ9�¢Õ�Ì3�¬�3Î¢ÏJ�¢D]X_GÓÌ3�iÒ?�N�rKß2�-/0�Ì�OQ-/.1Îr7Y-E�iÎ_Þß�i798aÌ3�¬-E2��/Ê 0�Ï�Ñ�Ï�ÑM03�?.EÏ�ÑMÎ¢ÅÆÎiÅÇ�r7JO
-/.'-/0�Ì3- � Ì�Î��rK Ï�ÑM03���3O:�[ÏCÎrÅ Þ�0�Ì¦Ì)ÑV-/.1Î_O�L?-E2¬7�L�Ò�Ì�Î¬2�Ï9��PbX ÊË�r7�2��m�µ4N-E�30�Õ&-/Ì�Ì�O�.rÏ�ÑM03���3O:�[ÏCÎrÅ8.
Ï�ÑMÎ¢à�7g-/O à�@CB1F�.EÞ�0�Ì�Ì¬Ò�7/�i.1032¬Î¢Ï�ÑMÎ_L?�3Îr7VÕ&�iÅÆÅÆL�KM0�Ï�O Þ�0�Ï�Ñ�Ï�Ñ�Î½- � 0�Ì�0�Ï�O Ï9�_Õ&�rÅÆÒ�L�Ï�Î¢D
Ï�0�ÅÆÎ¬��ÅÇ�i7�Î¢Ï�ÑV-/K�Þ�0�Ï�Ñh[�D5à 7�Î¬���rL�7�Õ�ÎÓ�m�

Ív�¢8aÎrÎiÒ Ï�ÑMÎ5�3O:�3Ï�ÎrÅ � -/Ì3-/K�Õ�Î¬2<.EÏCÑ�Î½�3Ï9�r7Y-E��Î¢Õ&-/Ò?-/Õ�0�Ï�O½Þ"0¦Ì�Ì � Î¢L�Ò?�i7Y-E2¬ÎÓ2�-/Õ�Õ&�i7�2¬0�KV��Ì�O&�
@CK�Ì�0�KMÎ¢Þ"0¦ÏCÑ ÏCÑ�Î_Î7J)Ò�ÎiÕ�Ï�ÎÓ250�KMÕ�7�Î¬-E�3Î¢0�K�Ò�7��Ó2¬L�Õ�Ï�03�rKß�/,V2�-/Ï9-�.EÏ�ÑMÎ5�3Ï9�i7g-E��Î_L�KV2¬Îi7
>�ÉAÃÄÏ9�i7�Î¢Þ�0�Ì�Ì � Î¢GE@CDIÏ�0�ÅÆÎ¬��Ì3-/7/��Îr7VÏ�Ñ�-/Kß2¬L�790�KV�_Ï�ÑMÎE[:D�à Ò�Îr7J03�¬2W.�0�KMÕ�7�Î¬-E�30�KV�_Ï9�5- � �rL�Ï
PE��Ü6Í�4�OaÏ�Î¬���/ÉAÏMÏ�ÑMÎ5��-/ÅÆÎ¢Ï�0�ÅÆÎ/.EÏ�ÑMÎ � -/K�2ÓÞ�032¬Ï�Ñß�/,MÏ�Ñ�Î_ÅÇ- 5 �i7�É>[�=|D�KMÎrÏMÒ?-/Ï�ÑV��Þ"0¦Ì�Ì � Î
0�KMÕ�7�ÎÓ-E�3Î¬2 � O½GE@JÜ6ÏC0¦ÅÆÎÓ�?.EÞ�0�Ï�Ñ�KMÎrÞ Ï�ÎiÕ�ÑMKV�rÌ3�Ó�i0�ÎÓ� � Îr0�KV�©0�KMÏ�7/�¬2¬L�Õ�Î¬2½Ï9�5��L?-/7Y-/KMÏ�ÎrÎ0,J-E�3Ï
-/KV257�ÎiÌ�03- � Ì�Î52�-/Ï9-6Ï�7g-/KV�?,CÎr7VÏ9�¢7�ÎrÅÇ�iÏ�Î_L?�3Îr7Y���
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³�� ´ ���+µ � ���M�M�'¶����V()�M%)%Ä���I� ´�� ¶�! ¬ #

e # " · Á �C� ÀW¡ ����� & À�Á
Í�Ñ�Î_ÑM03�iÑß�3Ò�ÎiÎ¬25Ò�7/�iÕ�ÎÓ�m���i7�03�N-/Ï�Ï�ÑMÎ_Õ�ÎrKMÏ�Îi7��/,MÏ�ÑMÎ¢>�ÉAÃAÕ&�iÅÆÒ�L�ÏC0¦KV��,J-/Õ�0�Ì�0�Ï�OE��@¼Ï9�
Õ&-/Ò?- � 0�Ì�0�Ï�O�Ò�7��i.a032ÓÎ¬��Ï�ÑMÎTÅÇ�rÏ�0�.'-/Ï�03�iKB,J�i7�Ï�ÑMÎT7pÎiÅÇ�rÏCÎT> É�ÃÄÉ -/KV2 àA�rÅÆÅÆÎi7pÕ�03-/ÌELN�[Îi7g��Ï9�
Õ&�iKMÏ�0�KML�Î5-E��>�ÉAÃALN�3Îr7g����@¼Ï�ÑV-E��Ï�7g-E2¬0�Ï�03�iKV-/Ì�Ì�O � ÎrÎiK -6.1ÎiÕ�Ï9�i7��3L�Ò�Îi73Õ)�rÅÆÒ�L�Ï�Îr7p.1-/KV2
ÅÇ�r7�Î¢7�ÎiÕ�ÎiK�Ï�Ì�OS.1-6ÅÆL�Ì�Ï�0�@C.1ÎrÕ�ÏJ�r7�@CÒ�7��iÕ�Î¬�����i7��3ÑV-/7�Î¬25ÅÆÎiÅÇ�r7JO �3O:�3Ï�ÎiÅ¶�/Í�ÑM03��Õ&�rÅÆÒN�rKMÎrKMÏa.
-/KV25Ï�ÑMÎ½�[L�Ò�Ò?�i79ÏN,CL�KMÕ�Ï�03�rKV�N-/7/�iL�KV250�Ïa.E03��Þ�ÑV-/Ï�ÅÇ-E2¬Î_>�ÉAÃAÏ�ÑMÎ¢L�KM0?O�L�Î0,J-/Õ�0�Ì�0�Ï�O½0�ÏM0[���
ÉAKV2W.1�7,MÕ&�iL�7Y�[Î/.E>�ÉAÃAÞ�0�Ì�Ì¬7pÎiÅÇ-/0�K ���½�rKMÌ�O 0H,MÏ�ÑMÎ¢ÅÇ�Ó�3Ï�7pÎiÕ�ÎrKMÏ�-/KV2 � 03�a�iÎÓ�3Ï
Õ&�iK�=?��L�7Y-/Ï�03�rKV��Þ�0�Ì�Ì � Î½-/Õ�O�L�0¦7�Î¬2 -/K�2½ÅÇ-E2¬Î_Ï9�¢Ò�7��i.a032ÓÎ5-67�ÎiÌ�0[- � Ì�Î¢Ò�7��Ó2¬L�Õ�Ï�03�rK
ÎrKM.10�7��iK�ÅÆÎiKMÏ9�

e # � �:Â/��� Á6À   À �Qg
Í�Ñ�Îi7�Î¢ÑV-/.1Î½-/Ì�Þß-/O�� � ÎrÎiK �iKMÌ�O -	,CÎiÞ .103- � Ì�Î¢.1ÎiK�2��r7Y��0�K Ï�ÑMÎ_.1Îr79O ÑM03��Ñ�ÎrKV2
Õ&�iÅÆÒ�L�Ï�0�KV� �3O��3Ï�ÎiÅ ÅÇ-/798aÎrÏJ�/Í�ÑM03��03��Î¬�3Ò�ÎiÕ�03-/Ì�Ì�O½Ï�7�L�Î¢0H,MÞ�Î_Õ&�iK��3032ÓÎr7��iKMÌ�O½ÏCÑ�Î09"� Ãv�
ÅÇ-/798aÎiÏ9��@CK�Ï�ÑMÎ¢ÒN-E�[Ïq.12¬L�7J0�K��©Ï�ÑMÎ_Î¬-/79Ì�OQ2�-/O:�N�7,M>�É�Ãd.EÏ�Ñ�ÎÓ�3Î¢Þ�Îi73Î_Õ&�iÅÆÒ?-/KM0�Î¬��Ì�0�8ÓÎ
àA�iK�ÏC7��rÌ&,"-/Ï9-¢-/KV2 à�7Y-/OA=?ÎÓ�3Î¬-/7�Õ�ÑV�MYN-/Ï�Îi7�à�7g-/OAàA�iÅÆÒ�L�Ï�Îi7�àA�r7JÒ?�Y-/KV2�ÃÄL�Ò�Îi7pÕ&�rÅÆÒ�L�Ï�Îi7
ÃÄO:�3Ï�ÎrÅÇ�?.A@CKMÕ)� � ÎrÕ)-/ÅÆÎ¢Ò?�iÏ�ÎrKMÏ�03-/Ì¬Ò�7��r.1032¬Îi7g���/Í�ÑMÎ_Ì3-/Ï�Ï�Îr7V03�N-/Ì�7pÎÓ-E2¬OQ2¬Î7,CL�KMÕ�Ïa.1-/KV25Ï�ÑMÎ
,J�r7JÅÆÎr7�ÑV-E�vOaÎiÏ1Ï9��Õ)�rÅÆÒ�Ì�ÎiÏ�Î�-^,CL�Ì�Ì¦@J�30HLEÎ5�3O��3Ï�ÎiÅÇ��Í�ÑMÎ5�[Õ)�rÒ�Î5�7,�Ò�7��i.1032¬Îr7Y�T,J�r7�Ï�ÑM0[��Ï�OaÒ�Î
�/,�-/7�Õ�ÑM0�Ï�ÎrÕ�Ï�L�7�Î¢03�N�3ÑM790�KM8a0�KV�/.1-E��03��Ï�ÑMÎ5�30HLEÎ½�7,MÏ�ÑMÎ_ÅÇ-/798aÎrÏ9�/Í�ÑM03��0[��ÅÇ-/0�KMÌ�OQ2¬L�Î_Ï9�_Ï�Ñ�Î
-E2¬.'-/KMÕ�ÎÓ��0�K Ô�àA�?.EÞß�r7J8:�[ÏJ-/Ï�03�rKß-/KV2���7g-/Ò�ÑM0�Õ&��Ò�7/�Ó2¬L�Õ�Ï9�?.1-/KV2�-/Ì3���52ÓL�Î¢ÏJ�¢Ï�ÑMÎ
0�KMÏ�7��Ó2¬L�Õ�ÏC03�rKß�7,MÑM03��ÑMÌ�O�.1�r7�ÅÇ-E���30�.1ÎrÌ�O�.EÒ?-/7Y-/Ì�Ì�ÎrÌ��3O:�[ÏCÎrÅÇ����D�L�7�Ï�ÎiÕ�ÑMKV�rÌ3�¬��O Õ�ÑV-/79ÏJ�?ÖC�3ÎiÎ
=?Î/,J�EÝE×M�[ÑV�iÞ Ï�ÑV-/ÏN,J�r7VÏ�ÑMÎ¢KMÎ/J)Ï�ØE@JÜ6OÓÎÓ-/7g��Ï�ÑMÎ_.aÎiÕ�Ï9�i7��3ÑV-/7pÎ¬25ÅÆÎiÅÇ�r7JO �3O:�3Ï�ÎrÅÇ��Þ�0�Ì�Ì
Õ&�iKMÏ�0�KML�Î¢Ï9�_0�KMÕ�7�Î¬-E�3Î_0�K ÒN�rÞ�Îi7�-/Ï�Ï�ÑMÎ_7g-/Ï�Î½�7,MDIÏ�0�ÅÆÎÓ��Îi.1Îr7JO½DIOaÎ¬-/7Y�N�r7����¬��G:�r7
Î7JM-/ÅÆÒ�Ì�Î/.iÏ�ÑMÎk[:D�àÇÅ¶-/Õ�ÑM0�K�Î/./=�7g�3Ï'�3ÑM0¦Ò�Ò�Î¬2�0�K i ÛEÛ_Ò�ÎÓ-/8��?-/ÏaL�KV2¬Îr7'G�XcGaÌ3�iÒ?�?�/,J�i7�[:D�à�@
È ÖCP/BEBEG1×)Þ�Î¢Î/J)Ò�ÎrÕ�Ï�Î¬2 �r.1Îr7�P/Ø]XcGaÌ3�iÒ?�NÖ�Ï�ÑV�rL?��Ñß�rKMÌ�OQP/È]X_GÓÌ3�iÒ?��Þß-E�N�3Ò�ÎrÕ�0H=�Î¬2�×C�
ÍÄÎrÕ�ÑMKV�rÌ3�Ó��O½Ò�7��Ó��7�Î¬����0�K�ÅÆÎrÅÇ�i79O Ò?-/79Ï9�N�/,F,CÎr7VÕ&�iÅQÒN-/7g- � Ì�Î_0�ÅÆÒ�7/�i.1ÎrÅÆÎiK�Ï�,J-/Õ�Ï9�r7Y��0�K
2¬ÎiKV�30¦ÏCOW�EKV�iÏ����¢ÅÆL�Õ�Ñ�0�K Ï�ÑMÎ½�3Ò�ÎrÎÓ2��/,V-/Õ�Õ�ÎÓ�m��Þ�ÑM0�Õ�Ñß�3Ï9-/O:��,J-/0�79Ì�OuCN-/Ï9�

@CK�Õ)�rK 5 L�KMÕ�ÏC03�rK�Þ�0�Ï�Ñ�Ï�ÑMÎ¢Ï�ÎiÕ�ÑMKV�rÌ3�Ó��O -/KV-/Ì�O:�303��0�Ï��3ÑV�iL�Ì32 � Î¢KV�rÏCÎ¬25ÏCÑ�-/Ï�ÏCÑ�Î_7g-/Ï�Î½�7,
0�ÅÆÒ�7��i.aÎiÅÆÎrKMÏN,J�i7�ÑM03��Ñ�Ì�O Ò?-/7Y-/Ì�Ì¦ÎiÌ��3O��3Ï�ÎiÅÇ��03��Ñ�03��ÑMÎr7p.EÏ�ÑV�rL?��Ñ�Ï�ÑMÎr0�7VÕ�L�7J7�ÎrKMÏ
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î7.E7�ÎiÌ�03- � 0�Ì�0�Ï�O�.1-/KV2��3Ï9- � 0¦Ì�0�Ï�OQ-/7�Î¢KV�iÏ�L�Ò Ï9�_Ò�7��¬2ÓL�Õ�Ï�03�iK¸O�L?-/Ì�0�Ï�O OaÎrÏ9�
Ðß�rÞ�Îi.1Îr7p.A,J�i7�Ï�ÑMÎ_KMÎ7J)Ï���ÎrKMÎi7g-/Ï�03�iK �/,MÑM03�iÑß�3Ò�ÎiÎ¬2½Ò�7/�rÕ�ÎÓ�����r7Y��0¦ÏM0[��Î/J)Ò�ÎrÕ�Ï�Î¬2½Ï�ÑV-/Ï
Ï�ÑV�¬�3Î_Ò?-/7g-/Ì�Ì�ÎiÌ��[O:�3Ï�ÎiÅÇ��Å¶-/O .1Îr7JO Þ�ÎrÌ�Ì¬Õ&�iÅÆÒ�ÎrÏ�Î_Þ�0�Ï�Ñ�Ï�ÑMÎ¢.1ÎiÕ�Ï9�i7��3ÑV-/73Î¬2½ÅÆÎrÅÇ�i79O
-/7�Õ�ÑM0�Ï�ÎiÕ�Ï�L�7�Î¬���

e # V ¯ ÂA°<� & �gÂ�� Â Á �J�
É"��Þß-E�N2Ó0[�3Õ�L?���3Î¬2 � Î7,J�i7pÎ/.EÏ�ÑMÎr7�Î½-/7�Î¢àkGÓ, Ò�7�� � Ì�ÎiÅÇ��Þ�ÑM0�Õ�Ñ Õ)-/K LN�3Î5-/KMOQ-/ÅÇ�rL�K�ÏV�7,
Ò�7��iÕ�ÎÓ�m�30�KV�©Ò?�rÞ"Îr7�-/.'-/0�Ì3- � Ì�Î½ÖC-�,CÏ�Îr7�-I�3Ñ��i79Ï�Ò�Îr7903�Ó2��/,V-/Ì3�Ó�i790�Ï�ÑMÅÆ0�Õ -E2 5 L?�3Ï�ÅÆÎiK�Ï9��Ï9�
KMÎrÞ -/7�Õ�ÑM0¦ÏCÎrÕ�Ï�L�7�Î¬�?. � L�Ï�Þ�0�Ï�ÑV�rL�Ï�Ï�ÑMÎ¢KMÎiÎ¬2K,9�i7 i � 7pÎÓ-/8aÏ�ÑM7��rLN�iÑV�2*]×C�/Ãv�/.E0�K�Ï�ÑM0[��0�KV�3Ï9-/KMÕ�Î
Þ�Î½-/Ï�Ï�ÎrÅÆÒ�Ï�ÏJ�5-/KMÏ�0�Õ�0�Ò?-/Ï�Î_Þ�ÑV-/Ï�Õ&-/K � Î_Î7J)Ò�ÎiÕ�Ï�ÎÓ2B,C7/�rÅ Ï�ÑMÎ_.1ÎrKV2��i7g�?.1-/KV25Õ�ÑV�Ó�¬�3Î_Ï�ÑMÎ
Ò?�i0�K�ÏV�rK�Ï�ÑMÎ i -/Ò�Ò�Ì�0�Õ&-/Ï�03�iK���Õ�L�79.1ÎW*gÞ�ÑM0�Õ�Ñ�Õ&-/K � Î_Ï9-/Õ�8aÌ�Î¬2���D�KMÕ�Î_Ï�ÑM03��03��Ï�7Y-/KV�[Ì3-/ÏCÎ¬25Ï9�
X_GÓÌ3�iÒ?�N-/KV2BX 4�OÓÏCÎ¬�?.EÏ�ÑMÎ¢7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9��,J�r7VÏ�ÑMÎ5�iÏ�ÑMÎr7�Õ)�rÅÆÒ?�iKMÎrKMÏ9�N�/,�ÏCÑ�Î½�3O:�[ÏCÎrÅm,J-/Ì�Ì
�iL�ÏN,J-/0�79Ì�O KV-/Ï�L�7Y-/Ì�Ì¦O&�
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Í�Ñ�Î_Ò�Îr7M,J�r7JÅÇ-/KMÕ�Î¢7�Î<OEL�0�7�ÎiÅÆÎrKMÏ9��,J�r7VÐ�ÃÄÔ�@CGIÞ�Îi7pÎ½2¬Î7=�KMÎ¬2½0�K ÏCÎr79ÅÇ�N�/,MÕ&�iÅÆÒ�L�Ï�0�KV�
Ï�0�ÅÆÎ¬��,J�i7�-I�3L�0�ÏCÎ5�/,�-/Ò�Ò�Ì�0�Õ&-/Ï�03�rK�Ò�7��¬��7g-/ÅÇ��7�ÎiÒ�7�Î¬�3ÎiK�ÏC0�K��©Ï�ÑMÎ_Þß�r7J8ÓÌ3�Ó-E2�-/Ï�>�ÉAÃv�/Í�ÑMÎ
�3L�ÅÆÅÇ-/7JO��7,�Ï�ÑMÎA2ÓÎrÏ9-/0�Ì�ÎÓ2A7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9�vÞß-E�·-©�3O��3Ï�ÎiÅ �iÒ�Îr7Y-/Ï�0�KV�5-/Ï:-NÅÆ0�K�0�ÅÆL�Å �/,1G
X_GÓÌ3�iÒ?�?.EÞ�0�Ï�Ñ�È]X 4�OÓÏ�ÎÓ�N�7,MÅÆÎiÅÇ�r7JO Ö�Î/J)Ò?-/KV2�- � Ì�Î_Ï9�¢D]X�4�OaÏ�ÎÓ�m×3.1-/KV2½Ø1F	X 4�OaÏ�ÎÓ�N�7,
ÑM03�iÑß�3Ò�ÎiÎ¬2 �[ÏJ�r7Y-E�iÎÓ��@CKß-E2�2Ó0�Ï�03�rK�.E0�Ï�Þß-E��7pÎWO�L�0�7�ÎÓ25Ï�ÑV-/Ï�Î¬-/Õ�Ñ�Ò�7��rÕ�ÎÓ�����r7�ÑV-E�N-6Ò�ÎÓ-/8
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î5�/,V-/Ï�Ì�Î¬-E�3Ï�Û1FEF6ÙlGaÌ3�rÒ?����D�ÏCÑ�Îi7�7pÎWO�L�0�7�ÎiÅÆÎrKMÏ9��Ï�ÎÓ�3Ï�Î¬2B,J�i7�,CÎÓ-/Ï�L�7�Î¬�N-/KV2
,CL�KMÕ�ÏC0[�iKV�N�7,MÏ�ÑMÎ0D�Ò�Îi7g-/Ï�0�KV�©ÃÄO��3Ï�ÎiÅ8.EÕ&�iÅQÒ�0�Ì¦Îi7g�?.1-/KV25L�Ï�0�Ì�0�Ï�0�Î¬���/Í�Ñ�ÎÓ�3Î¢7pÎ<O�L�0¦7�ÎrÅÆÎiK�Ï9�
Þ�Îi7�Î5�3L�Õ�Ñ�Ï�Ñ�-/ÏMÅÆ0[��7Y-/Ï�03�rKh,C7��rÅ Ï�ÑMÎE[:D�à ÅÇ-/Õ�ÑM0�KMÎ¢Þ -E�?�3ÅÇ�Ó�rÏ�Ñ�.1-/KV2�-E2Ó.'-/K�Õ�Î¬��0�K
���7,CÏ�Þ -/7�Î¢Ï9�Ó�rÌ3�N-/7�Î5-/.'-/0�Ì3- � Ì�Î_Ï9�_Ï�Ñ�Î_>�ÉAÃAL?�3Îi7�Õ&�iÅÆÅÆL�KM0�Ï�OE�

e # e �  J� Á � Á^¡ · ���� JÂ�� Â Á �J�/� & ÀiÁ
Í�Ñ�Î½2¬Î/=�KM0�Ï�03�iK �/,MÏ�ÑMÎ¢7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9�N-/KV25Ï�ÑMÎ5�3ÎiÌ�ÎrÕ�ÏC0[�iKß�7,MÏ�ÑMÎ_Ð�ÃÄÔ�@CGIÕ&�iÅÆÒ?�rKMÎiKMÏ�ÑV-E�
Ï9-/8aÎrK�Ò�Ì3-/Õ�Î_Ò�7903�i7�Ï9�_Ï�ÑMÎE[:D�à�@CÈIÒ�Îi7903�Ó2��/Í�ÑMÎ_ÅÇ-/Õ�ÑM0�KMÎ5�3ÎrÌ�ÎiÕ�Ï�ÎÓ2<.EÏ�ÑMÎ¢à�7g-/O à�@CB1F�.EÞß-E�
0�KV�3Ï9-/Ì�Ì�Î¬250�K�ÙÚ-/7�Õ�Ñ i BEG1�/Í�Ñ�Î½�3O��3Ï�ÎiÅ ÑV-E�NPEÜ6Ò�7/�iÕ�Î¬�����i7g��7�L�KMKM0�KV�©Þ�0�Ï�Ñß-6Õ�Ì3�rÕ�8 �/,MD1��P
KV-/KV�¬�3ÎiÕ&�rKV2��n.1-/KV2½Ò�7/�Ó2¬L�Õ�0�KV�_L�Ò Ï9�¢DI7�ÎÓ�[L�Ì�Ï9��Î¬-/Õ�Ñ�Õ�Ì3�rÕ�8 Ò�Îi7903�¬2½Ò�Îr7VÒ�7/�iÕ�ÎÓ�m���i7��
Í�Ñ�LN�?.EÏ�ÑMÎ¢Ò�ÎÓ-/8 �/,MÎ¬-/Õ�Ñ Ò�7/�iÕ�Î¬�����i7�03��Õ�Ì3�Ó�[Î_Ï9�½P	XcGaÌ3�rÒ?�?.EÞ�0�Ï�Ñ�Ï�ÑMÎ½�3O��3Ï�ÎiÅl*]��Ò�ÎÓ-/8 5 LN�3Ï
L�KV2ÓÎr7�PEÜ	X_GaÌ3�rÒ?���/Í�ÑMÎ¢à�@CB1F6Þß-E�N�i7903��0¦KV-/Ì�Ì�OQ2¬ÎiÌ�0�.aÎi7pÎ¬25Þ�0�ÏCÑ ÈEØ1Ü6ÙÇÊ�i7�2��NÖ�È]X�4�OaÏ�Î¬��×
�/,�ÅÆÎiÅÇ�r7JO&�

Í�Ñ�Î_Ò�Îr7M,J�r7JÅÇ-/KMÕ�Î5-/Õ�Ñ�0�Îi.1Î¬25Þ -E��ÑM03��ÑMÎr7VÏ�ÑV-/K 7pÎWO�L�0�7�ÎÓ2<.1�i7�Î/J)Ò�ÎrÕ�ÏCÎ¬2��/Í�ÑMÎ
� ÎiKMÕ�ÑMÅÇ-/798:��Ò�Îr7M,J�r7JÅ Þ�0�Ï�Ñ�Ï�0�ÅÆ0¦KV�a��Î<OEL�0�.'-/Ì�ÎrKMÏ�Ï9�½-/Kß-/.aÎi7g-E��Î5�3Ò�ÎiÎ¬2 �7,MØE@JÜ	X_GÓÌ3�iÒ?�?�
Õ&�iKV�30[2ÓÎr7Y- � Ì�O Ñ�03��ÑMÎr7VÏ�ÑV-/K�Ï�ÑMÎ¢G]X_GÓÌ3�iÒ?�N�3Ò�ÎrÕ�0I=�ÎÓ250�K�Ï�ÑMÎ¢=|GaÔÄ��@¼KU,J-/Õ�Ïa.EÎr.1ÎiK ÏCÑ�Î½2�-/0�Ì�O
Þß�i798aÌ3�¬-E2<.EÕ&�iÅÆÒ?�¬�3ÎÓ2��7,V-©��ÎrKMÎi7g-/Ì¨ÅÆ0HJ�-/KV2 �/,CÏ�ÎrK�KV�rÏ�Þ�ÎrÌ�Ì��rÒ�Ï�0�ÅÆ0HLEÎÓ2<.�Î/J)ÎrÕ�L�Ï�ÎÓ�?-/Ï�-
7g-/ÏCÎ5�/,�G1� ØE@CD]X_GaÌ3�rÒ?���/Í�ÑM0[��03�N-67�ÎrÌ�03- � Ì�Î½�[O:�3Ï�ÎiÅ Þ�0�Ï�Ñß�[ÏJ- � Ì�Î7.EÅÇ-/Ï�L�7pÎ½�m�/,CÏ�Þß-/7�Î
2¬ÎiÌ�0�.aÎi790�KV��- � �rL�Ï¨ÈEØ$� �7,Ó0�Ï9�1Ò�ÎÓ-/8��iK�-���ÎrKMÎr7Y-/ÌEÞß�i798aÌ3�¬-E2��9Í�ÑM03�'�3ÑV�rL�Ì32 � ÎTÕ&�iKMÏ�7g-E�3Ï�ÎÓ2
Ï9�_Ï�ÑMÎ¢Ì�Î¬����Ï�ÑV-/K�Ø$� Î7,F=�Õ�0�ÎiKMÕ�OQ-/Õ�ÑM0�Îr.1Î¬2 � O Ï�ÑMÎ¢ÑM03��ÑMÌ¦O Ò?-/7Y-/Ì�Ì�ÎrÌ��3O:�[ÏCÎrÅÇ���

Í�Ñ�Î_ÅÆÎrÅÇ�i79O Þß-E��L�Ò?��7g-E2ÓÎ¬2½Ï9�5P	X�Ê�r7�2��NÖ�Û]X 4�OaÏ�ÎÓ��×)0�KUD5Õ�Ï9� i BEG1�/ÍM�Ó�iÎiÏ�ÑMÎr7VÞ�0�Ï�Ñ
Ì3-/7���Î¢ÅÆÎiÅÇ�r7JO½Ï�ÑMÎi7pÎ_03�N-/Ì3���5P	X�Ê�i7�2��N�/,MÃÄÃÄ,ÚLN�3Î¬2B,J�i7��3Þß-/Ò�Ò�0¦KV� -/KV2B,J�i7��3Ï9-E��0�KV�
=�Ì�Î¬�?.1-/KV25Õ�Ì3�Ó�3Î¢Ï9�_ÈEÈ1F	X 4�OÓÏ�ÎÓ�N�7,MÑM03��Ñß�3Ò�ÎrÎÓ2�2¬03�38:���/Í�ÑMÎ½-E2�2¬ÎÓ25ÅÆÎrÅÇ�i79O ÑV-E�
0�ÅÆÒ�7��i.aÎÓ25Ï�ÑMÎ_Ï�L�7JK�-/7��iL�KV25Ï�0�ÅÆÎ0,J�r7 5 � � ��0�K�Ï�ÑMÎ½�3O��3Ï�ÎiÅÇ�/Í�ÑMÎ½2¬03�38 �3O:�3Ï�ÎrÅ Þ"0¦Ì�Ì � Î
-/L?��ÅÆÎiK�Ï�ÎÓ2 � O -6=NÉ>@C, 2Ó0[�38Q-/797Y-/OE�
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Í�Ñ�Î_à�7g-/Oa@CÈA.1-/Kh[�D5à ÅÇ-/Õ�ÑM0�K�Î/.EÞß-E��7pÎiÅÇ�r.1Î¬2½0�KUGaÎ � � i BEG1�/Í�ÑMÎ¢Ð�ÃÄÔ�@�È �3O:�3Ï�ÎiÅ8.EÏ�Ñ�Î
à�7g-/OKzNÙ¶Ô�@�ÛA.EÞß-E��0�K �3Îr7J.10�Õ�Î¢L�KMÏ�0�Ì¨Ï�ÑMÎ¢ÎrKV2��7,�D�Õ�Ï9� i BEG1�2Ga03�a��P/B 2ÓÎrÒ�0�Õ�Ï9��Ï�ÑMÎ�ÑM03��Ñ Ì�Îr.1ÎiÌ
Õ&�iK�=?��L�7Y-/Ï�03�rKß2¬03-E��7g-/Åm,J�i7�Ï�ÑMÎÓ�3Î5�3O:�3Ï�ÎrÅÇ���

Fig. 19 - HSP-3 / Vector Systems
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¹ � º �M%)% � ���V�g�M�V�Q� ����� �9�V���M#

o # " · Á �C� ÀW¡ ����� & À�Á
Í�Ñ�03�N�3ÎiÕ�Ï�03�rK�Þ�0�Ì�Ì¬Õ&�i.1Îr7VÏ�ÑMÎ52¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏ9��0�Kß�3Ï9�r7Y-E�iÎ½2¬Îi.a0�Õ�Î¬��0�K�Ï�ÑMÎ¢>�ÉAÃ
Õ&�iÅÆÒ�L�Ï�0�KV�©Õ&�iKN=N��L�7Y-/Ï�03�rKV�/Í�Ñ�Î_ÅÇ-/0�K�ÅÆÎ¬2¬03-I-/7pÎ½2¬03�38:�?-/KV2½Ï9-/Ò�Î¬�N�3O:�3Ï�ÎrÅÇ���/Í�Ñ�Î
���7,CÏ�Þ -/7�Î¢0�KM.'�rÌ�.1Î¬2½03��>�É�ÃÄÏ9�r7�Î¬�/Í�ÑMÎ¢ÅÇ- 5 �i7�Ò�7�� 5 ÎrÕ�Ï9��,J�i7�[:D�à�@CÈ -/7�Î<;
»�¼ Í�Ñ�Î_Ï�7g-/KV�30�Ï�03�iKU,C7��iÅ -/K�ÉAÅÇ2�-/ÑMÌ¬Ò�7��rÕ�ÎÓ�����r7VÏ9�¢àA�iKM.1Î7J�-E��Ï�ÑMÎ¢Ò�7��rÕ�Î¬�����r7
ÅÇ-/KV-E��0¦KV�©>�ÉAÃÄÏ9�i7pÎÓ�

½ ¼ ÍÄÎ¬�3Ï � ÎÓ2��N-/KV2�2¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏ�Ï9�iÞß-/7/2��?-I2Ó03�3Ï�790 � L�Ï�Î¬2½ÅÇ-E�m�N�3Ï9�i7g-E��Î5�3O:�3Ï�ÎiÅ¶�
¾ ¼ 9AÒ?��7Y-E2¬Î5�/,MÏ�ÑMÎ¢Ï9-/Ò�Î5�3O:�3Ï�ÎrÅm,C7/�iÅ Ï�ÑMÎ¢GEDEÛ1F6Ï9-/Ò�Î¬��Ï�ÎiÕ�ÑMK��iÌ3�¬��O Ï9�_Ï�Ñ�Î_GEDEB1F�[
Ï9-/Ò�ÎÓ�?.1-/K�2½0�KM.aÎÓ�3Ï�03�Ó-/ÏC0[�iKß�7,MÏ�ÑMÎ_KMÎrÞ ,AÈIÏ�ÎiÕ�ÑMKV�rÌ3�Ó�iOE�

o # � ¯ ÂA°<� & �gÂ�� Â Á �J�
Í�Ñ�Î½�3Ï9�r7Y-E��Î¢Õ&-/Ò?-/Õ�0�Ï�O½ÑV-E��Ï9�_0�KMÕ�7pÎÓ-E�3Î¢Ï9�½-/Õ�Õ&�iÅÆÅÇ�¬2�-/Ï�Î¢Ï�ÑMÎ½-/ÅÇ�rL�KMÏ��/,V2�-/Ï9-
Ò�7��Ó2¬L�Õ�Î¬2 � O Ï�ÑMÎ¢ÅÇ�i7pÎ_Ò?�rÞ�Îi7-,CL�Ì¬Õ&�rÅÆÒ�L�Ï9-/Ï�03�iK�-/Ì¬ÎiKV�i0�KMÎÓ�m�/Í�ÑM03��Ñ�-E��Ï9� � Î_ÅÇ�¬2Ó0H=�ÎÓ2
� O Ï�ÑMÎ½�i7Y-E2¬L?-/Ì¬Õ�Ñ�-/KV��Î¬��0�K�Ï�ÑMÎ5-/Ò�Ò�Ì�0�Õ&-/Ï�03�rKV��Õ�ÑV-/7Y-/Õ�Ï�Îi7903�3Ï�0�Õ&�?4¿,J�r7VÅÇ�r7pÎ¢Õ&�iÅÆÒ�Ì�Î7J
-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Ï�ÑMÎr7�Î¢Þ�0�Ì�Ì � Î_ÅÇ�r7�Î½�rÒ�Îi7g-/Ï�03�iKV��Ò�Îr7M,J�r79ÅÆÎÓ257�ÎrÌ3-/Ï�0�.1Î_Ï9�¢Ï�ÑMÎ½2�-/Ï9-I�3Ï9�i7pÎÓ2��
ÉAKV�iÏ�ÑMÎr7VÕ&�rKV�3032¬Îi7g-/Ï�03�iK�03��ÏCÑ�Î_Ì�ÎrKV��Ï�Ñß�7,MÏ�0�ÅÆÎ_Ï�ÑMÎ52�-/ÏJ-6Ñ�-E��Ï9� � Î½�rKM@CÌ�0�KMÎ¬�/Í�ÑM03�n.E0�K
Ï�L�7JK�.E03�N2¬ÎrÏ�Îi79ÅÆ0�KMÎÓ2 � O Ï�ÑMÎ¢Ï�0�ÅÆÎ_0�Ï�Ï9-/8aÎ¬��Ï9�_Ò�Îr7M,J�r7JÅ Ï�ÑMÎ5-/KV-/Ì�O��303���/É ��ÏCÑ�Î_Ï9�¬�iÌ3�
� ÎiÕ&�iÅÆÎ¢ÅÇ�i7pÎ½���rÒ�ÑM03�3Ï�0�Õ&-/Ï�ÎÓ2�-/KV25ÏCÑ�Î_.103�[LN-/Ì�0HL1-/Ï�03�rK�ÎiK���0�KMÎ¬��ÅÇ�i7pÎ¢7�� � L?�3Ï�-/KV2
Ò?�iÞ�Îr7M,CL�ÌH.EÏ�ÑM03��Ï�0�ÅÆÎ52¬ÎiÕ�7�Î¬-E�3ÎÓ�m��@¼Ï�ÑV-E� � ÎiÎrKß2¬ÎiÏ�Îr7JÅÆ0�K�ÎÓ25Ï�ÑV-/Ï � ÎrÏ�Þ�ÎiÎrKßP/ØIÏ9�_G1FI2�-/O:�
-/7�Î��3LT,p=�Õ�0¦ÎiKMÏ<,J�i7�Ï�ÑMÎ�2�-/Ï9-VÏ9� � Î��rKM@CÌ�0�KMÎ�,J�i7N-/KV-/Ì�O:�303�m�µÉ>,CÏ�Îi7�Ï�ÑV-/Ï¬0�Ï¬Õ)-/K � Î -/7pÕ�ÑM0�.1Î¬2��rK
-6Ï9-/Ò�Î½�3O��3Ï�ÎiÅÇ�

É�Õ&�iÅ � 0�KV-/Ï�03�rK �7,�-/KV-/Ì�O��303���7,ÓÏ�ÑMÎTÕ&�iÅÆÒ�L�Ï9-/Ï�03�iKV-/ÌEÅÇ�Ó2¬ÎrÌ�-/KV2 -��3Ï�LN2¬O��/,�2�-/Ï9-��3Ï9�i7g-E��Î
L?�3Î½-/Ï�>�ÉAÃ"Ö�=?Î/,9���/D -/KV2½ÛA.E7pÎ¬�3Ò�ÎiÕ�Ï�0�.1ÎiÌ¦O:×)Ì�ÎÓ-E2���L?��Ï9�_Î7J)Ò�ÎiÕ�Ï�- � �iL�Ï�PEF6Í)Îr7Y-/4�OaÏ�Î¬�N�/,
2�-/Ï9-NÞ�0�Ì�Ì � Î�Ò�7��¬2ÓL�Õ�ÎÓ2"2ÓL�7J0¦KV�5P/BEBEGE@CBED1�2DP,1Ï�ÑV-/Ïa.a- � �rL�Ï:ÜEFEF^X 03�a-/4�OaÏ�Î¬��K�ÎiÎ¬2�Ï9� � Î��iK�@
Ì�0�KMÎ¢0�Kß�r7�2ÓÎr7VÏ9�¢Ò�7��i.1032¬Î¢ÏCÑ�Î_G1FI2�-/O:�N2¬03�38 7pÎÓ�30[2ÓÎrKMÕ�Ou,J�i7�Ï�ÑMÎ52�-/Ï9-	,J�r7VÏ�ÑMÎ¢Ò�L�79Ò?�Ó�3Î5�/,
-/KV-/Ì�O��303���/Í�ÑM0[��Ì3-E�3ÏN=N��L�7�Î¢KMÎrÎÓ2���Ï9� � Î¢ÒN-E2�2¬ÎÓ2B,J�r7VL�KMÎi.aÎiKß2�-/Ï9-6Ò�7/�Ó2¬L�Õ�Ï�03�rK�.A,J�i7
�3O:�[ÏCÎrÅ �i.aÎi7�ÑMÎ¬-E2<.1-/KV2B,J�i7��iÏ�ÑMÎr7��3O��3Ï�ÎiÅ L?�3Î¬�N�/,V�3Ï9�r7Y-E�iÎ½2¬Îi.10¦Õ�Î¬�NÖC���7,CÏCÞß-/73Î
2¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏa.EÏ�ÎÓ�3Ï�0�K��©ÎiÏ�Õ&��×C��@CÏV�[ÑV�iL�Ì32 � Î¢KV�iÏ�Î¬25ÑMÎi7pÎ¢Ï�ÑV-/Ï�Ï�ÑMÎ_Õ&�rÅÆÒ�L�Ï9-/Ï�03�iK�-/Ì¬ÅÇ�Ó2¬ÎiÌ
ÖC�3ÎrÎ_ÃÄÎrÕ�Ï�03�iK È1� È -/KV2BGa03�Ó�EP/Û1×)Ò�7pÎÓ2¬0�Õ�Ï9�N-I�[Ì�03��ÑMÏ�Ì�O½ÑM03��ÑMÎr7�Ì�Îi.aÎiÌ�Ö � O PEF/@CÈ1FA�w,J�r7 i BEG -/KV2
i BED1×M�/,M7�Î<O�L�0�7�Î¬2 �rKM@CÌ�0�KMÎ52¬03�38Q�3Ï9�i7g-E��Î¢Ï�ÑMÎiK ÏCÑ�Î½�3Ï�L?2ÓOE�/Í�ÑM03��ÑV-E��Ï9�52��¢Þ�0�Ï�Ñ�Ï�ÑMÎ
ÅÇ�¬2ÓÎrÌ?*¦�?-E���3L�ÅÆÒ�Ï�03�rKV�N- � �iL�Ï�Ï�ÑMÎ_KV-/Ï�L�7pÎ½�7,MÏ�ÑMÎ_Þß�r7J8ÓÌ3�Ó-E2��/Í�Ñ�Î½�3Ï�L?2ÓO � -E�3Î¬2��iK
ÑM03�3Ï9�r7J0�Õ&-/Ì�2�-/Ï9-603��Î/J&Ò�ÎrÕ�Ï�ÎÓ25Ï9� � Î_ÅÇ�r7pÎ½-/Õ�Õ�L�7g-/Ï�Î0,J�r7VÏ�ÑMÎ¢KMÎ7J)Ï�Õ)�rL�Ò�Ì�Î5�/,MOÓÎÓ-/7g���/Í�ÑMÎ
ÅÇ�¬2ÓÎrÌH.EÞ�0�Ï�Ñ�0�Ï9��0�ÅÆÒ�Ì�0�Õ�0�Ï�-E���3L�ÅÆÒ�ÏC0[�iKV�N�rKh,CL�ÏCL�7pÎ¢Õ�Ñ�-/KV��Î¬��0�K�Ï�ÑMÎ_Õ&�rÅÆÒ�L�Ï�0�KV�
ÎrKM.10�7��iK�ÅÆÎiKMÏa.EÅÇ-/O Þ�ÎrÌ�Ì � Î_ÅÇ�r7�Î5-/Õ�Õ�L�7Y-/Ï�ÎE,J�i7�Ì3-/Ï�Îi7�OaÎ¬-/7Y�m��X�0�.1ÎrK�Ï�ÑV-/Ïa.EÏ�ÑMÎ
7�ÎWO�L�0�7�ÎiÅÆÎrKMÏN,J�i7��iK�@CÌ�0�KMÎ½2¬03�38 �3Ï9�i7g-E��Î¢ÑV-E��Ï9� � Î½-/Ï�Ï�ÑMÎ¢Ì�Îi.aÎiÌ��7,V- � �rL�Ï�P6ÍEÎi7g-/4�OaÏ�ÎÓ���
Í�Ñ�Î	Ï9-/Ò�Î �3O:�[ÏCÎrÅÇ��Þ�0�Ì�ÌEKMÎrÎÓ2 Ï9� -/Õ�Õ&�rÅÆÅÇ�Ó2�-/Ï�ÎTÏCÑ�Î��rÏ�ÑMÎi7�B1FA� �i7N��� �7,ÓÏ�ÑMÎ 2�-/Ï9-E�9Ãv�À,J-/7H.
0�Ï�ÑV-E��KV�rÏ � ÎrÎiK 2ÓÎrÏ�Îi79ÅÆ0�KMÎ¬2½Þ�ÑV-/Ï�Õ�790�Ï�Îi7903-6Ï9�_L?�3Î0,J�r7�2¬03�3Õ&-/7/2¬0�KV�½-/7�Õ�Ñ�0�.1ÎÓ2�2�-/Ï9-E�/Í�ÑMÎ
�iÒ�Ï�03�rKV�·-/7�Î<;iÖ�03×A~¢ÎrÎiÒß-/Ì�ÌM2�-/Ï9-b,J�i7pÎi.1Îr79�rÖ�0�03×E,A03�3Õ&-/7�2"2�-/Ï9-?Þ�ÑM0�Õ�Ñ ÑV-E�MKV�iÏ � ÎiÎrK L?�3Î¬2P,9�i7
���rÅÆÎ i J�*gOaÎÓ-/7g���EÖ�0�0�03×)à�7pÎÓ-/Ï�Î¢Õ)-/Ï�Î¬�a�r7J0�Î¬�N�3L�Õ�Ñ�Ï�Ñ�-/ÏMÏ�ÑMÎ¢L?�3Îi7g��Õ&-/Kß�3Ò�ÎiÕ�0H,CO Ï�Ñ�Î_Ò�Îi7903�¬2 -
��0�.aÎiKh=�Ì�Î_KMÎrÎÓ2���Ï9� � Î¢8aÎrÒ�Ï9�



� ����Â	�A�


�������������������

o # V �`Á:� &  J�/�� JÂ	��Â/�S� ÁNÀ   À � & ÂE�
Í�Ñ�Î½2¬03�38Q�3Ï9�r7Y-E�iÎ_Ï�ÎrÕ�ÑMK��iÌ3�¬��OQ�3Ï�0�Ì�Ì�-E2¬.'-/KMÕ�Î¬�N-/Ï�-	,J-E�3Ï�Ò?-/Õ�Î¬�/Í�ÑMÎ¢ÅÇ�¬�3Ï��303��KM0H=�Õ)-/K�Ï
-E�3Ò�ÎrÕ�Ï�03��Ï�ÑV-/Ï�Ï�ÑMÎ52ÓÎrKV�30�Ï�O �/,MÏ�ÑMÎ¢ÅÆÎÓ2¬0�L�Å - � �rL�Ï�2��iL � Ì�ÎÓ��Îr.1Îr7JO½OaÎÓ-/7p�/Í�ÑM03�
2¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏ�Ï�7�ÎrKV2½Ñ�-E��Ï�Þß� � ÎiKMÎ7=�Ï9�2;/Í�ÑMÎ½-/ÅÇ�rL�KMÏ��/,V2�-/Ï9-I�3Ï9�i7pÎ¬2½ÅÇ-/O � Î52��iL � Ì�Î¬2
Þ�0�Ï�ÑV�rL�Ï�0�KMÕ�7�Î¬-E�30�KV�©Ï�ÑMÎECN�Ó�r7��[ÒN-/Õ�Î5�iÕ�Õ�L�Ò�0�Î¬2 � O Ï�ÑMÎ52¬Îi.10�Õ�Î¬�?�1-/KV2��3Ï9�i790�KV�©Ï�Þ�0�Õ�Î_Ï�ÑMÎ
2�-/Ï9-6Þ"0¦Ì�Ì¬Õ)�¬�3Ï�7��rLN�iÑMÌ�O Ï�ÑMÎ5��-/ÅÆÎ/.1-E��Ï�ÑMÎ¢Ò�7J0¦Õ�Î¢Ò�Îi7�L�K�0�Ï�ÏCÎrKV2���Ï9�_7pÎrÅÇ-/0�K
-/Ò�Ò�7��/J)0�ÅÇ-/Ï�ÎrÌ�O5Õ&�iKV�[ÏJ-/K�ÏJ�mÔ�7�Î¬�3ÎiK�Ï1Ï�ÎrÕ�ÑMKV�iÌ3�¬��O�-/Ì�Ì[�iÞß�vÏ9���3Ï9�r7�ÎA- � �iL�Ï'P/È1� Ø0X 4�OÓÏ�ÎÓ�vÒ�Îr7
�2O�L?-/7�Îk,J�¬�iÏ'Ö�Ø1F�X 4�OÓÏ�ÎÓ��0¦K -NL�KM0�Ï1Þ�0�Ï�Ñ 2¬0�ÅÆÎrKV�303�iK��?�/,1ÈAJ)È�,CÎrÎiÏ9×C��Í�ÑMÎ5P/BEBED½2ÓÎr.10�Õ�ÎÓ�·-/73Î
Î7J)Ò�ÎrÕ�Ï�ÎÓ25Ï9�_Ò�7��r.1032¬Î½- � �iL�Ï�ÈEØAX�4�OaÏ�Î¬�2v��2Oa� ,CÏ9�EÖCPEFEF	X�4�OaÏ�Î¬��Ò�Îi7�L�K�0�Ï9×C�

Ív�¬��ÎrÏ�ÑMÎi7�Þ�0�Ï�Ñ�Ï�ÑMÎ¢0�KMÕ�7�ÎÓ-E�[ÎÓ2�2ÓÎrKV�30�Ï�O�.EÏ�ÑMÎE,J�i79Åm,J-/Õ�Ï9�i7��/,MÏ�ÑMÎ � -E�30¦Õ	L�KM0�Ï�Þ�0�Ì�Ì��3ÑM790�KM8
,C7��iÅ Û$16Ï9�¢Ø$1 � O P/BEBEDA.1-/KV25ÏJ�¢G1� Ø$1I�3ÑV�r7JÏ�Ì�O½ÏCÑ�Îi7pÎ¬-�,CÏCÎr7��/É � Oa@CÒ�7��¬2ÓL�Õ�Ïa.1-/KV2 - � ÎrKMÎ/=�Ïq.
�/,�ÏCÑ�Î½�3ÅÇ-/Ì�Ì�Îr7�,J�i79Åm,J-/Õ�Ï9�r7V03��ÏCÑ�-/Ï�ÏCÑ�Î_Ì3-/Ï�ÎrKMÕ�O �/,M7pÎ¬-E2¬0�KV��,C7��rÅ8.1�i7�Þ�7J0�Ï�0�K��©Ï9�/.1-I2¬03�38
Þ�0�Ì�Ì � Î	7�Î¬2¬L�Õ�Î¬2>,C7��iÅ È1F/@CÈEØ¢ÅÇ�3ÎiÕ_-/ÏaÒ�7�Î¬�3ÎiK�Ïq.rÏ9��ÛE@JPEF·ÅÇ�3ÎiÕ?Þ�0�ÏCÑ�0�K Ï�Ñ�Î�KMÎ/J)ÏÓÕ&�iL�Ò�Ì�ÎA�/,
OaÎ¬-/7Y�m�/Í�ÑMÎ¢0�KMÑMÎr7�ÎiKMÏ � -/KV2¬Þ�032¬ÏCÑ �/,V2¬03�38Q2¬Îi.a0�Õ�Î¬��03��KV�rÏ�Î/J)Ò�ÎrÕ�ÏCÎ¬25ÏJ�¢Õ�ÑV-/KV��Î � Î7,J�i73Î
Ï�ÑMÎ¢ÎiKV2��/, i BED1��@CÔ�@V2Ó790�.1Î¬��Ò�7��r.1032¬Î_L�Ò Ï9�_ØIÙ¶4�OÓÏ�ÎÓ�2v��[ÎiÕ�.1-/KV25ÃÄà�Ãd@·2¬7J0¦.1ÎÓ��Ò�7/�r.1032¬Î½-
Ö�KV�rÅÆ0�KV-/Ì3×)È1F6Ù¶4�OÓÏCÎ¬�2v��3ÎrÕ&�/46-/K�2ÓÞ�032¬Ï�Ñ�Õ&-/K � Î5-/KMO ÅÆL�Ì�Ï�0�Ò�Ì�Î5�/,MÏ�ÑMÎ¬�3Î0=?��L�73ÎÓ�
Ï�ÑM7��iL?��Ñ�Ï�Ñ�Î½-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKß�7,V�3Ï�7J0�Ò�0�K��6.EÞ�ÑMÎi7pÎ � OK=�Ì�Î¬�N-/7�Î½�[Ò�7�Î¬-E2�-/Õ�7��¬����ÅÆL�Ì�Ï�0�Ò�Ì�Î
2¬Îi.10�Õ�Î¬�N-/KV25ÎÓ-/Õ�Ñ�Õ&-/K � Î½-/Õ�Õ�ÎÓ���3Î¬2��30�ÅÆL�Ì�Ï9-/K�ÎÓ�rLN�3Ì�O½.103-6ÅÆL�Ì�Ï�0�Ò�Ì�Î_Ò?�i79Ï9���/Í�ÑM03�
Ï�ÎiÕ�ÑMKM0nOEL�Î_Þ�0�Ì¦Ì � ÎrÕ&�iÅÆÎ¢ÅÇ�i7pÎ_Ò?�iÒ�L�Ì3-/7��30�KMÕ�Î_0�Ï�03�N-6K�-/ÏCL�7g-/Ì¬0�ÅÆÒ�Ì�ÎiÅÆÎrKMÏ9-/Ï�03�iKU,J�i7
ÑM03�iÑMÌ�O Ò?-/7g-/Ì�Ì�ÎiÌ��3O��3Ï�ÎiÅÇ��Þ�ÑMÎrK�Î¬-/Õ�Ñ Ò�7/�rÕ�Î¬�����r7VÕ&-/Kß-/Õ�Õ�ÎÓ���N-6Ò?�r7JÏ�03�rKß�/,MÏ�ÑMÎE=�Ì�Î
Õ&�iKMÏ9-/0�KM0¦KV�©Ï�ÑMÎ52�-/Ï9-67�ÎrÌ�Îr.'-/KMÏ�Ï9�_0�Ï9�

ÙÚ-E�iKMÎiÏ�0�ÕTÏ9-/Ò�Î_Ï�ÎrÕ�ÑMKV�iÌ3�¬��0�Î¬�N-/7�Î¢Î7J)Ò�ÎiÕ�Ï�ÎÓ25Ï9�_Î7J)ÑM0 � 0�Ï��3L � �3Ï9-/KMÏ�03-/Ì�-E2¬.'-/KMÕ�Î¬��,J�i7�Ï�ÑMÎ
KMÎ7J)ÏW,CÎrÞ OaÎ¬-/7Y���JÔ�7�Î¬�3ÎrKMÏÓÏ9-/Ò�ÎÓ�?.YGEDEÛ1FE�MÏ�ÎiÕ�ÑMKV�rÌ3�¬��O�.¨�/,p,CÎr7�L�Ò Ï9��È1FEF/Ù¶4�OaÏ�ÎÓ��Ò�Îr7�L�KM0�Ï9��@CK
i BEGIÞ�Î½-/Ì�7�Î¬-E2ÓO½ÑV-E25ÏCÑ�Î½�3L�Õ�Õ�Î¬�����r7VÒ�7/�Ó2¬L�Õ�Ïa.E8aKV�rÞ�Kß-E��Ï�ÑMÎ¢GEDEB1FIÖC�i7p.EGEDEB1F�[�.1-6Ì3�rKV��Îr7
Ï9-/Ò�Î_.1Îr7g�303�iKV×3.EÞ�0�Ï�Ñ ÅÆL�Õ�Ñ�ÑM03�iÑMÎi7�2�-/ÏJ-I2¬ÎrKV�30�Ï�0�ÎÓ�m�/,AÎiÒ�ÎrKV2Ó0¦KV� �iK Ï�ÑMÎ½- � 0�Ì�0�Ï�O Ï9�
Õ&�iÅÆÒ�7�Î¬����Ï�ÑMÎ 2�-/Ï9-�.¨�iK�Î	Õ&-/K��3Ï9�i7�Î�,C7��iÅ Û1FEFVÏ9� PEÜEFEFVÙ¶4�OÓÏCÎ¬���rK½Î¬-/Õ�Ñ½L�KM0�Ï9�JÍ�Ñ�ÎÀ,9�iÌ�Ì3�rÞ
�iK Ï9�_Ï�ÑMÎ¢GEDEB1FE��Þ�0�Ì�Ì � Î5-/.'-/0�Ì3- � Ì�Î5-/7��rL�KV2 i BEØIÞ�0�Ï�Ñ�Ï�ÑMÎ¢.1Îi79O 0�ÅÆÒ�7pÎÓ���30¦.1Î_Õ&-/Ò?-/Õ�0�Ï�OQ�/,
L�Ò ÏJ�5P/ØAX�4�OaÏ�Î¬���

@CKß-E2�2¬0�Ï�03�rK�Ï9�_Ï�ÑMÎ¢Îi.'�rÌ�L�ÏC0[�iKV-/79O Ò�7/�Ó��7�Î¬���303�rK�0�K�Ï9-/Ò�Î_Ò�7��¬2¬L�Õ�Ï9�?.EÏ�ÑMÎi7pÎ_03�N-6KMÎrÞ
Ï�ÎiÕ�ÑMKV�rÌ3�Ó�iO ÎrÅÆÎi7��i0�KV�a�/Í�ÑMÎ_0�ÅÆÒ�Ì�ÎrÅÆÎiK�Ï9-/ÏC03�rK�03��8ÓKV�iÞ�Kß-E� i ,AÈ$*Â.EÏ9� � Î½-/.:-/0�Ì3- � Ì�Î¢ÎÓ-/79Ì�O
0�K i BED5Ö3,J�i7�Ï�ÎÓ�3Ï�0�KV�A�iKMÌ�O�.r0�K�0�Ï�03-/Ì�Ì�O:×C��@CÏJ�V2¬ÎrKV�30�Ï�O�03�MÅÆL�Õ�ÑQ��7�Î¬-/Ï�Îi7�Ï�ÑV-/K Ï�ÑV-/Ï��/,aÏ�ÑMÎ	GEDEB1F�[6�
É L�KM0¦ÏMÕ&-/Kß�3Ï9�r7�Î5- � �rL�Ï�ÈEØAX 4�OÓÏCÎ¬���/Í�ÑMÎ½2¬7Y-/Þ � -/Õ�8 03��Ï�ÑV-/Ï�Ï�ÑMÎ¢Ï�ÎiÕ�ÑMKV�rÌ3�Ó��O -/Ì�Ì3�iÞß��,J�r7
KV��ÅÇ�i7�Î�Ï�ÑV-/K - � �iL�Ï1Ø1FEFNÒ?-E���3Î¬�?�iK Ï�ÑMÎ52�-/Ï9-E��Í�Ñ�Î5-/Õ�Õ�ÎÓ���v03��0�KMÏ�7�L?�30�.1Î7.a-/KV2�0H,�Ï�ÑMÎ�2�-/Ï9-
03��KV�rÏ�Ï�ÎiÅÆÒ?�r7Y-/79O�.E0�Ï�Þ�0�Ì�Ì¬KMÎrÎÓ25Ï9� � Î_Õ&�rÒ�0�Î¬25Ï9�_KMÎrÞ L�KM0¦ÏJ� � Î7,J�i7pÎ¢Ï�ÑMÎ_ÅÆÎ¬2¬0�L�Å
2¬ÎiÏ�Îr7J03�r7Y-/Ï�Î¬���/Í�ÑMÎ¢Ï�ÎiÕ�ÑMKV�rÌ3�Ó�iO 03�N�3Ï�0�Ì�Ì¬Ò�7/�rÅÆ03�30�KV�6.EÑ��iÞ�Îr.1Îi7p.1-/KV25Ï�ÑMÎ¢KMÎ/J)Ï��iÎiKMÎr7Y-/Ï�03�rK�.
i ,AG$*Ã.�Þ�0�ÏCÑ Ï�ÑMÎ5��-/ÅÆÎ½2¬ÎrKV�30�Ï�O Þ�0�Ì�Ì�-/Ì�Ì3�iÞÄ,J�i7�L�Ò"ÏJ�¢ØA.tFEFEF6Ò?-E���3Î¬�N�rK�Ï�ÑMÎ52�-/ÏJ-E��Ê 0�Ï�Ñ ,AG
Õ&�iÅÆ0�KV�½�iL�Ï�0�K i BEØA.E0�Ï�Þ�0�Ì�Ì � Î5-6Õ&�iÅÆÒ�ÎrÏC0¦ÏC0�.aÎ_Ï�ÎrÕ�ÑMK��iÌ3�¬��O Ï9�¢ÏCÑ�Î i GEDEB1F�[	*Ä�3L�Õ�Õ�Î¬�����r7
Ò�7��Ó2¬L�Õ�Ï9���

o # e �  J� Á
Í�Ñ�Î_ÅÇ-E���N�[ÏJ�r7Y-E�iÎ_Ò�Ì3-/K�Õ&-/K � Î½2¬Î¬�3Õ�790 � ÎÓ2 � OQ��7/�rL�Ò�0�K�� -/Õ�ÏC0¦.10�Ï�0�ÎÓ��0�K�Ï9�_Ï�ÑM7�ÎrÎ¢ÅÇ- 5 �i7
Ò�7�� 5 ÎrÕ�Ï9�2;
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»�¼ � ���Ó� À �gÂIÂ Á � & Á ÂAÅ
Í�Ñ�Î_ÉAÅÇ2�-/Ñ�Ì¬ØEÛEÛ1F�.EÞ�ÑM0�Õ�Ñ�Õ)�rKMÏ�7/�iÌ�Ì�Î¬25>�É�ÃÄÏ9�r7�Î/.EÑ�-E2½Ï9� � Î¢7�ÎiÒ�Ì3-/Õ�Î¬2 -E�N-67pÎÓ�3L�Ì�Ï
�/,�Ì3�Ó���N�7,V2�-/ÏJ-60�K�Ï�ÎÓ��790�Ï�O&�/É àA�iKM.aÎ/J�GEÛEÈ1FI�3O��3Ï�ÎiÅ Þß-E�N�3ÎrÌ�ÎiÕ�Ï�ÎÓ25Ï9�¢7�ÎrÒ�Ì3-/Õ�Î_Ï�ÑMÎ
ÉAÅÇ2�-/Ñ�Ì3�µÍÄÞß�A�[O:�3Ï�ÎiÅÇ�MÞ�Îr7�ÎA2¬ÎrÌ�0�.1Îr7�ÎÓ2�0�K Ï�ÑMÎ`=�7Y�3Ï:O�L?-/7JÏ�Îr7T�7, i BEG1�µÍ�ÑMÎA���7,CÏ�Þß-/7pÎ
Þß-E��Õ&�iKM.aÎi79Ï�ÎÓ2�-/KV25Ï�ÎÓ�3Ï�Î¬2��/É Ï�ÑM0�7/2½àA�rKM.1Î7J�Þß-E��0�KV�3Ï9-/Ì�Ì�Î¬2½Ì3-/Ï�Îr7V0¦K i BEG1��@CK
-E2�2Ó0�Ï�03�rK�.EÏ�ÑMÎ5�3Ï9�i7g-E��Î_Õ&-/Ò?-/Õ�0�Ï�O Þß-E��0�KMÕ�7pÎÓ-E�[ÎÓ250�K�7�Î¬�3Ò?�iKV�3Î¢Ï9�_Ï�ÑMÎ52�-/Ï9-I�3Ï9�r7Y-E�iÎ
7�ÎWO�L�0�7�ÎiÅÆÎrKMÏ9���/Í�Ñ�Î_Ò�Ì3-/K�Þß-E��Ï9�¢ÑV-/.1Î_Û1FEF	X 4�OaÏ�ÎÓ�N�7,V�3Ï9�i7g-E��Î¢Õ&-/ÒN-/Õ�0�Ï�O � Î7,J�i73Î
Ï�ÑMÎ¢ÎiKV2��/, i BEG1�/É �3ÎiÕ&�rKV2½Õ&-/Ò?-/Õ�0�Ï�O L�ÒN�i7Y-E2¬Î¢03��Ò�Ì3-/KMKMÎ¬2K,J�r7VÅÆ032 i BEDA4 2��rL � Ì�0�K��
Ï�ÑMÎ¢Õ)-/Ò?-/Õ�0�Ï�O Ï9�½PEÜEFEF	X 4�OaÏ�ÎÓ���/Í�ÑM03�N2¬03�38Q�3Ï9�r7Y-E�iÎ_03�N-E2�2¬0�Ï�03�iKV-/Ì¨ÏJ�¢Ï�ÑV-/Ï�-/Ï�Ï9-/Õ�ÑMÎ¬2
2¬0�7�ÎiÕ�Ï�Ì�O Ï9�_Ï�ÑMÎ¢à�7g-/O à�@CB1FE�/Í�ÑMÎ¢7pÎWO�L�0¦7�ÎrÅÆÎiK�Ï9�N-/KV-/Ì�O:�303�N�[ÑV�iÞß��Ï�ÑM03�?-/ÅÇ�iL�KMÏ�Þ�0�Ì�Ì
� Î½�3LT,p=�Õ�0¦ÎiKMÏN,J�r7��rKM@CÌ�0�KMÎ¢7�ÎrÏCÎrKMÏ�03�rKß�iKß2¬03�38Q�7,MÅÇ�r7�Î¢ÏCÑ�-/K�Ï�ÑMÎ_G1FI2�-/O:��7pÎWO�L�0�7�ÎÓ2
� O5Ï�ÑMÎ�L?�3Îr7Y���µÍ�ÑMÎ � -/KV2¬Þ�032ÓÏ�ÑQ�/,aÎÓ-/Õ�Ñ à��rKM.1Î7JI03�V- � �iL�Ï:Ü?Ï�0�ÅÆÎ¬�vÑ�03��ÑMÎr7:ÏCÑ�-/K Ï�ÑMÎ
ØIÙÇ4�OaÏ�Î¬�2v��3ÎrÕ -/Õ�ÑM0¦Îi.1Î¬2 �rK�Ï�ÑMÎ¢É�ÅÇ2�-/ÑMÌ3�

½ ¼ � Â�ÆE���:Â Á Â/�g�/� & ÀiÁ ��� À �����:ÂI��g:���JÂ�� ��Å
ÃÄÏ9-/7JÏ�Ï�ÑMÎ52¬Îi.1ÎrÌ3�iÒ�ÅÆÎrKMÏ��/,V-I2¬03�3Ï�790 � L�Ï�Î¬2 �3Ï9�r7Y-E�iÎ½�3O:�[ÏCÎrÅÇ�/Í�Ñ�Î0=�7Y�3Ï�Ï�Î¬�3Ï � Î¬2½Þ�0�Ì�Ì
� Î½-6Ð�0�Ô�Ô�@V-/Ï�Ï9-/Õ�Ñ�ÎÓ25=?ÉP@C, 2¬03�38Q-/797Y-/O½Ï9�_>�Ô�ÃÄ> Ò�7/�rÕ�Î¬�����r7Y���/É �3Ï�L?2ÓO �/,MÏ�ÑMÎ
>ß�r7JÏ�ÑMÞ�Î¬�3Ï�Îi79K�É"2�-/Ò�Ï�0�.1Î¢=?ÉP@C, �3Ï9-/79Ï�ÎÓ250�K�Ï�ÑMÎ5�3ÎiÕ&�iK�2½ÑV-/ÌI,V�/, i BEG -/KV25Þ�0�Ì�Ì¬ÎiKV2
0�K i B1ÜE�µÉ �3ÎrÕ)�rKV2�Ï�ÎÓ�[Ï � Î¬2AÞ�0�Ì¦Ì)ÎiÅÆÒ�Ì3�rO�Ù -�J)0�ÅÆL�Å ÃÄÏ�7Y-/Ï�Î¬��O�Î<O�L�0¦Ò�ÅÆÎrKMÏÓÏ9�	Õ�7[ÎÓ-/Ï�Î
-6KMÎrÏ�Þ �r798u=�Ì�Î5�3O:�3Ï�ÎrÅÇ�/Í�ÑMÎE=�7g�3Ï�Ò�7��rÏ9�iÏ�OÓÒ�Î5-/797J0�.1Î¬2�-/ÏMÏ�Ñ�Î_ÎrKV2 �7, i BEGA�EÏCÑ�Î
�3ÎrÕ)�rKV25Ò�7��iÏ9�iÏ�OÓÒ�Î¢03�N2¬L�Î_BIÅÇ�rKMÏ�ÑV��Ì3-/Ï�Îi7��/Í�ÑMÎ¢7�ÎÓ�3L�Ì�Ï9�N�7,MÏCÑ�ÎÓ�3Î5�3Ï�LN2¬0�Î¬��Þ�0�Ì�Ì � Î
L?�3ÎÓ25Ï9�_Ò�7�ÎrÒ?-/7�ÎE,J�r7VÃÄÏ9�r7Y-E��Î¢ÃÄO:�3Ï�ÎrÅÇ��@r@q@J�/Í�ÑMÎ¢=|GaÔ�03�?�3Õ�Ñ�ÎÓ2¬L�Ì�Î¬2B,J�i7�ÅÆ032 i BEDA.
Þ�0�Ï�Ñß-/Kß-/Þß-/7�2�-6OaÎ¬-/7VÌ3-/Ï�Îr7p.1-/KV250�KV�3Ï9-/Ì�Ì3-/Ï�03�iK 0�K�Ï�ÑMÎ½�3ÎrÕ&�iKV25ÑV-/ÌH,V�7,MÏ�ÑMÎ0[�D�à�@CG
Ò�ÑV-E�3Î¬�

¾ ¼ �:���NÂ]�<g:���JÂ��ÇÅ
Í�Ñ�Î_GEDEÛ1F6Ï9-/Ò�ÎÓ��Þ"0¦Ì�Ì � Î¢7�ÎrÒ�Ì3-/Õ�ÎÓ2 � O½GEDEB1F�[6���/Ãv�rÅÆÎ_L�KM0�Ï9��Þ�Îr7pÎ½2¬ÎiÌ�0�.aÎi7�Î¬2 � O
ÃÄÏ9�i7g-E��ÎrÍ)Îi8 � Î/,9�i7�Î¢ÏCÑ�Î_ÎrKV2 �7, i BEGA.1-/KV2 -I�[ÎiÕ&�iKV2�2¬ÎiÌ�0�.aÎi79O 03�N2¬L�Î_0�KhÈ�È i BED1�
Ê ÑMÎrKß-/Ì�Ì¬03��ÑMÎr7�Î5-/KV2K,�L�KMÕ�Ï�03�iK�-/ÌH.EÏ�ÑMÎ_Ï9-/Ò�Î5�3Ï9�i7g-E��Î_Õ&-/Ò?-/Õ�0�Ï�OQ�/,�ÏCÑ�Î_Îr03��ÑMÏ
ÃÄÏ9�i7g-E��ÎrÍ)Îi8 DED1FEF6> ÎÓ-/7-Y�0�K�Î_7�� � �iÏ9��Þ�0�Ì�Ì � Î_0�K�Õ�7pÎÓ-E�3Î¬2½Ï9�¢D1F/@CØ1F6Í�4�OaÏ�Î¬���/É�K��iÏ�ÑMÎr7
-/Õ�Ï�0�.10�Ï�O Þ�0�Ì�Ì � Î_Ï�ÑMÎ¢0�KMÏ�7/�Ó2¬L�Õ�Ï�03�iK �/,MÏ�ÑMÎ¢,AÈIÏ�ÎiÕ�ÑMKV�rÌ3�Ó�iO&�/ÉAK�0�KM0�Ï�03-/Ì�2¬Îi.a0�Õ�Î
-/797J0�.1Î¬2 � Î7,J�i7�Î¢Ï�ÑMÎ¢ÎiKV2��/, i BEGA.1-/KV2�-I�3ÎrÕ)�rKV2�2ÓÎrÌ�0�.1Îr7JO½03��Ò�Ì3-/KMKMÎ¬2K,J�r7�-�,CÏ�Îr7VÅÆ0[2
i BEDA.EÞ�ÑMÎiK�K�ÎiÞ 7�� � �rÏ9��Þ�0�Ì�Ì � Î_0�KMÕ�Ì�L?2ÓÎ¬2��
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É � � ������%Ä���M�9���V��%

} # " · Á �C� ÀW¡ ����� & À�Á
Í�Ñ�Î_ÅÇ-/0�Kh,CL�KMÕ�Ï�03�iK �/,MÏ�ÑMÎ¢Þß�i798:�3Ï9-/Ï�03�iK���0�K�Ï�ÑMÎ_> É�ÃAÕ&�rKMÏ�Î/J)Ï�03��Ï9�¢Ò�7/�r.1032¬Î_Ï�ÑMÎ
7�ÎWO�L�0�7�ÎÓ25ÑV-/7�2¬Þß-/7�Î½-/KV2����/,�ÏCÞß-/7�Î¢0�KMÏ�Îr7M,J-/Õ�Î¬��,J�i7�Ï�ÑMÎ_L?�3Îr7Y�?.EÞ�ÑM0¦Õ�Ñ�Þ�0�Ì�Ì¨ÎiKV- � Ì�Î_Ï�Ñ�ÎiÅ
Ï9�_ÅÇ-/8ÓÎ_Î7,p,CÎrÕ�Ï�0�.aÎ_L?�3Î½�7,MÏ�ÑMÎ¢Õ)�rÅÆÒ�L�Ï�Îr@C0�KMÏ�ÎiK��30�.1Î_ÎrKV��0�K�ÎÓ�N-/Ï�>�ÉAÃv�/Í�ÑM03��Þ�0�Ì�Ì � Î
-/Õ�ÑM0�Îi.aÎÓ2 � OQ�3Ï9-/Oa0�KV�_Õ�L�797�ÎrKMÏ�Þ"0¦ÏCÑ ÏCÑ�Î_Ì3-/Ï�Î¬�3Ï���ÎiK�Îi7g-/Ï�03�iKß�7,MÞß�i798:�3Ï9-/Ï�03�rKV���/Í�ÑMÎ
��7g-/Ò�ÑM0�Õ&��Õ&-/ÒN- � 0�Ì�0�Ï�OQ�7,MÞß�i798:�3Ï9-/Ï�03�rKV��03��0�ÅÆÒ?�r7JÏ9-/KMÏ�0�K�ÅÇ-/K�O 0�KV�3Ï9-/KMÕ�Î¬�?.1-/KV2503� � Îr0�KV�
ÅÆÎ¬-E�3L�7�Î¬250�Kß-E2�2¬0�Ï�03�rK�Ï9�½�rÏ�ÑMÎi7�Ò�Îi7-,J�i79ÅÇ-/KMÕ�Î_ÅÆÎrÏ�7J0�Õ&���

ÊË�r7J8:�[ÏJ-/Ï�03�rKV��ÎrK 5 �iO½ÏCÑ�Î_ÅÇ�¬�3Ï�0�ÅÆÒ�7�Î¬���30�.1Î5-E2¬.'-/KMÕ�ÎÓ��0�K Õ)-/Ò?- � 0�Ì�0�Ï�0�ÎÓ�?-/ÅÇ�iKV�_ÏCÑ�Î
2¬0H,p,CÎr7�ÎrKMÏ�Ì�Îr.1ÎiÌ3�N�7,MÕ&�iÅÆÒ�L�Ï�Îi7��3O:�3Ï�ÎrÅÇ�?4',C7/�iÅ Ô�àA��Ï9�_.1ÎrÕ�ÏJ�r7��3L�Ò�Îr7�Õ&�iÅÆÒ�L�Ï�Îi7g���/Í�Ñ�03�?.
0�K�Ï�L�7JKN.1-�,p,CÎrÕ�Ï9��Ï�ÑMÎ52¬03�3Ï�7J0 � L�ÏC0[�iKß�7,MÞß�i798aÌ3�¬-E2 � ÎiÏ�Þ�ÎrÎiK�Ï�ÑMÎ52¬0H,F,CÎr7�ÎiKMÏ�Ò�Ì3-/Ïa,J�r7JÅÇ����@CK
Ò?-/7JÏ�0�Õ�L�Ì3-/7p.E0�Ï�Þ"0¦Ì�Ì<,C7�ÎiÎ¢Ï�ÑMÎ½�[L�Ò�Îr7�Õ)�rÅÆÒ�L�Ï�Îr7Y�T,J�i7p.EÎ¬���3ÎiKMÏ�03-/Ì�Ì¦O�.1�iKMÌ�O½Ì3-/7���Î½�[Õ)-/Ì�Î5-/KV2
i ��7g-/KV2½Õ�ÑV-/Ì�Ì�ÎrKV��Î<*gÌ�Îi.1ÎrÌ3�N�7,MÕ)�rÅÆÒ�L�Ï9-/Ï�03�rKV-/Ì¬Ï9-E�38:���

} # � ¯ ÂA°<� & �gÂ�� Â Á �J�
Í�Ñ�Î�KMÎ7J)Ï'�iÎiKMÎr7Y-/Ï�03�rKÆ�/,1Þß�r7J8:�[ÏJ-/Ï�03�rKV�·Ö�7pÎ7,CÎi797�ÎÓ2AÏ9��-E� i Ê'~¢Ãc@q@r@M*¦×EÞ�0�Ì�Ì � Î�-/.'-/0�Ì[- � Ì�Î`,J�i7
2¬ÎiÌ�0�.aÎi79O 0�K�Î¬-/7JÌ�O i BED1�/Í�ÑMÎ_7pÎ<OEL�0�7�ÎiÅÆÎrKMÏ�Þß-E�N2¬Î/=�KMÎÓ2B,J�r7VÅÇ-/Õ�ÑM0�KMÎ¬��Ï�ÑV-/Ï�Þ�0�Ì�Ì�2¬ÎiÌ�0�.aÎi7
�i.aÎi7�È1FVÙxGaÌ3�rÒN�$,J�i7N-VÕ&�iÅÆÒ�L�Ï9-/Ï�03�iKV-/Ì � ÎrKMÕ�ÑMÅÇ-/798>4 Ï�ÑMÎ�Y�@¼>�Ô�É�à`~ PEFEF�JMPEFEF�Ï�ÎÓ�3Ïa.¨-/KV2
Þ�0�Ì�Ì¨ÑV-/.1Î���7g-/Ò�Ñ�0�Õ)��Õ&-/Ò?- � 0�Ì�0�Ï�O �/,�Ò�Îi7-,J�r7JÅÆ0�KV�5-/Ï�Ï�ÑMÎ�7Y-/Ï�Î5�7,�G1FEF�.tFEFEF6GE,Ú0�K�2ÓÎrÒ�ÎiKV2¬ÎrKMÏ
LE@ � L�,F,CÎi7�Î¬2KX �iL�7Y-/L?2¬@J�3ÑV-E2¬ÎÓ25Ò?�iÌ�O��a�iK���Ò�Îi7��3ÎiÕ&�rKV2��/Í�ÑMÎrO Þß�iL�Ì325ÑV-/.1Î¢Ø1P/ÈIÙÇ4�OaÏ�ÎÓ�
�/,�ÅÆÎiÅÇ�r7JO�.1-/KV25Õ&-/Ò?- � 0�Ì�0�Ï�OK,J�i7��3L�Ò�Ò?�r7JÏ�0�KV�_Û]X�4�OaÏ�Î¬�N�/,MÌ3�rÕ)-/Ì�2Ó03�38��/Í�ÑMÎ¢Õ�ÑV-/KV��Î¬�i.1Îr7
Þ�0�Ì�Ì � Î½�r.1Îr7VÏ�0�ÅÆÎ¬�/Í�ÑMÎ5�3Ò�ÎiÕ�0H=�Î¬257�Î<O�L�0�7�ÎrÅÆÎiK�ÏJ��Þ"Îr7�ÎE,J�i7�PEF6KMÎiÞ Þß�r7J8��3Ï9-/Ï�03�iKV��Î¬-/Õ�Ñ
,J�r7+Y�Îi=?à -/KV2BYN-/=Nà`.1-/K�2½È1FI-/Ï�ÉA=?à��

} # V �:Â/��� Á6À   À �Qg � Á	¡ �ÀÁ:� &  J�/�� JÂ � � ÀQ¡ �����J�
Í�Ñ�Î_Õ&-/Ò?- � 0�Ì¦0�ÏC0¦ÎÓ�N�7,MKMÎÓ-/7�Ï�Îi79Å KMÎrÞ Þß�i798:�3Ï9-/Ï�03�iK���ÑV-/.1Î¢0�ÅÆÒ�7/�i.aÎÓ25Îi.aÎiKh,J-E�3Ï�Îr7VÏ�ÑV-/K
-/KMÏ�0�Õ�0�Ò?-/Ï�ÎÓ2��/Í�ÑM0[��03�N2¬L�Î¢ÅÇ-/0�KMÌ�O Ï9�5-E2Ó.:-/KMÕ�Î¬��0�K�Ï�ÑMÎ¢Ò?�iÞ�Îr7��7,MÅÆ0�Õ�7/�rÒ�7��iÕ�ÎÓ�����r7g�?. � L�Ï
03�N-/Ì3���52¬L�Î¢Ï9�_0�KMÕ�7�Î¬-E�3ÎÓ2�2¬ÎiK��30�Ï�OQ�/,MÅÆÎrÅÇ�i79O Õ�ÑM0�Ò?�?.EÞ�ÑM0�Õ�Ñ�ÎrKV- � Ì�Î_ÅÆL�Õ�Ñ�Ì3-/7/�iÎi7
ÅÆÎrÅÇ�i790�ÎÓ�N-/K�2½Õ&-E�3ÑMÎ¬����@¼K -E2�2¬0�Ï�03�iKN.EÏ�ÑMÎi7pÎ5-/7�Î½-/7�Õ�ÑM0�Ï�ÎiÕ�Ï�L�7Y-/Ì<,CÎ¬-/Ï�L�7�Î¬�N�3L�Õ�Ñß-E�
0�KMÕ�7�ÎÓ-E�3Î¬2 � -/KV2¬Þ�032¬Ï�Ñ�Ï9�_ÅÆÎrÅÇ�i79OQ-/KV25Õ&-/Õ�Ñ�Î/.EÅÇ�r7pÎ_7�Î¬��03�3Ï�Îr7Y�?.1-/KV25ÅÆL�Ì�Ï�0�Ò�Ì�Î
,CL�KMÕ�ÏC0[�iKV-/Ì¬L�KM0�Ï9���/ÉAKV2<.1�/,MÕ&�iL�7g�3Î/.EÅÇ�r7pÎ_ÅÇ-/Ï�L�7�Î½���7,CÏ�Þß-/7�Î_Ï9�_Ï9-/8ÓÎ½-E2¬.'-/KMÏ9-E��Î5�/,MÏ�ÑMÎ
ÑV-/7�2¬Þß-/7�Î¢Õ&-/Ò?- � 0�Ì�0¦ÏC0�Î¬���

Í�Ñ�Î½�rÏCÑ�Îi7�7�Î/,C7�Î¬�3ÑM0�KV�½-E�3Ò�ÎiÕ�Ï�03��Ï�ÑMÎ_K�L�Å � Îi7��/,�.1ÎiKV2��r7Y�N�7,F,CÎr7J0�K��©Õ&�iÅÆÒ�ÎrÏC0�Ï�0�.aÎ
Ò�7��Ó2¬L�Õ�Ï9����Í�ÑMÎr7�Î5-/7�Î5-/Ï1Ì�ÎÓ-E�3Ï1Ø �m�iÌ�032�.1ÎiKV2��r7Y�?4 ÃdXc@r.�Ð�Ôy.�,>[�à`.A@C4�Ùx.�ÃÄL�K�4 Þ�ÑV���/,F,CÎr7
ÑM03�iÑ�ÎiKV25Þß�i798:�3Ï9-/Ï�03�rKV�?.EÞ�0�Ï�Ñ�Ï�ÑMÎr0�7VKMÎrÞ ��ÎrKMÎi7g-/Ï�03�iK �3ÑM0�Ò�Ò�0�KV�©0�K i BED1�

[N-/7JÌ�OA7�Î¬�3L�Ì�Ï9��-/KV2�Î¬�3Ï�0�ÅÇ-/Ï�ÎÓ��0�KV2Ó0¦Õ)-/Ï�Î	Þ�Î	ÅÇ-/OAÎ/J)Ò�ÎrÕ�Ï�- � �rL�Ï�2��rL � Ì�Î	Ï�ÑMÎ	Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î
�3Ò�ÎrÕ�0H=�ÎÓ2 � O Ï�ÑMÎ_7pÎWO�L�0�7�ÎiÅÆÎrKMÏ9��Ì�03�3Ï�Î¬2 - � �i.aÎ0,J�r7VÏ�ÑMÎ¬�3Î_K�Î/J)Ï���ÎrKMÎi7g-/Ï�03�rK�ÅÇ-/Õ�Ñ�0�KMÎÓ���
Í�Ñ�Îi0�7:Ò�Î¬-/8�Ò�Îi7-,J�i79ÅÇ-/KMÕ�Î�03�MÅÆL�Õ�Ñ ÑM03��ÑMÎr7F.Ó-/KV2�Þ"0¦Ì�ÌÄ7�Î¬-/Õ�Ñ Ï�ÑMÎ�È1FEF/@�G1FEF?ÙxGaÌ3�iÒ?�M7g-/KV��Î¬�
Í�Ñ�03��03�\,J�r7	�iKMÎ�Ò�7/�iÕ�ÎÓ�����r7��2@CK -E2�2¬0�Ï�03�iK�.iÏ�ÑMÎi7pÎ�Þ�0�Ì�Ì � Î�Ò�7��¬2ÓL�Õ�Ï9�?�7,p,CÎr7�Î¬2�Þ�0�Ï�Ñ ÅÆL�Ì¦ÏC0�Ò�Ì�Î
Ò�7��iÕ�ÎÓ�m���i7g���/Ê ÑMÎr7�ÎÓ-E��Ï9�¬2�-/O½Ï�ÑMÎi7�Î5-/7�Î½2¬Î¬�38aÏ9�iÒ Þß�r7J8:�[ÏJ-/Ï�03�rKV��Þ�0�Ï�Ñ�Ï�Þß�_Ò�7/�rÕ�Î¬�����r7Y�?.



� ����Â	VA�


�������������������

Ï�ÑMÎ¢KMÎiÞ Ò�7��¬2ÓL�Õ�Ï9��Þ�0�Ì�Ì��/,F,CÎi7�-E��ÅÇ-/KMO -E�NÜ6Ò�7��iÕ�Î¬�����i7g���/ÃÄÎr7J.1Îr7�ÅÇ-/Õ�ÑM0¦KMÎÓ��ÅÇ-/O½ÑV-/.1Î
�i.aÎi7�È1F6Ò�7��iÕ�ÎÓ�m���i7g�NÖC-/Ï�Ì�ÎÓ-E�[Ï�,C7/�iÅ �rKMÎ_.aÎiKV2��r7Y×C�

ÉAKV�iÏ�ÑMÎr7�,CL�Ï�L�7�ÎA2¬Îr.1ÎiÌ3�rÒ�ÅÆÎiKMÏÓ03�MÏ�Ñ�Î�Þß�i798:�3Ï9-/Ï�03�rKV�V�3L�Ò�Ò?�i79Ï��/,aÐ�0�Ô�Ô�@aÕ&-/ÒN- � 0�Ì�0�Ï�O��µÍ�Ñ�03�
Þ�0�Ì�Ì�-/Ì�Ì3�rÞÊ,J�i7�2¬0�7�ÎiÕ�Ï�-/Ï�Ï9-/Õ�Ñ�ÅÆÎiKMÏ�Ï9�¢ÑM03��Ñ�Ò�Îr7M,J�r7JÅÇ-/K�Õ�Î¢KMÎiÏ�Þß�r7J8��?.EÞ�ÑM0�Õ�Ñ�Þ�0�Ì�Ì
Ò�7��i.1032¬ÎE,J�i7�ÑM03��Ñ � -/KV2¬Þ�032¬Ï�Ñh@�v�DB.1-/KV25ÎrKV- � Ì�Î¢L�ÏC0¦Ì�0HL1-/Ï�03�iKß�7,MÌ3-/7/�iÎ0=�Ì�Î½�3O��3Ï�ÎiÅÇ���

} # e �  J� Á
Í�Ñ�Î_Ãd[�Ê Ô�Ö�ÃÄÕ�0�ÎrKMÏ�0H=�Õ�@q[�KV��0�KMÎrÎi790�KV�©Ê �i798:�3Ï9-/Ï�03�iK Ô�7��rÕ�L�7�ÎiÅÆÎrKMÏ9×)ÅÆÎrÕ�Ñ�-/KM03�3Å Þ�0�Ì�Ì � Î
L?�3ÎÓ2�0�K Ò�Ì3-/Õ�Î��/,103���3L�0¦KV�½-_�30�KV��Ì¦Î¢=|GÓÔ¨��Ù �Ó�3ÏaLN�3Îr7Y�vÞ�0�Ì�ÌÄÕ)�rKMÏ�0�KML�Î�ÏJ��L?�3Î�Ï�ÑMÎr0�7'Õ�L�797pÎiK�Ï
Þß�i798:�3Ï9-/Ï�03�rKV�VÖ�ÅÇ-/KMO �/,aÞ"Ñ�0�Õ�Ñ Þ�0�Ï�ÑQ��7g-/Ò�Ñ�0�Õ)�MÕ&-/Ò?- � 0�Ì�0�Ï�O -/7pÎ�ÃdXc@�*]�MDE, GEÈ1FbtEXcsßÞ�0�Ï�Ñ
È�Ò�7��iÕ�ÎÓ�m���i7g��-/Ï¬G1F/ÙÇÐhL1×C�M@CÏ¬03��KV�rÞ Î/J)Ò�ÎrÕ�Ï�Î¬2�Ï�ÑV-/Ï�- � �iL�Ï�PEFVKMÎrÞ Þß�i798:�3Ï9-/Ï�03�iKV�1Þ�0�Ì�Ì � Î
-/Õ�O�L�0�7�Î¬2½0�K i BED Ö�Ì�Î¬����Ï�ÑV-/K�Þ�Îr7�Î5�i7903��0�KV-/Ì�Ì¦O 7�Î<OEL�ÎÓ�[ÏCÎ¬2�-/KV25ÑV�iÒ�Î¬2K,J�r7Y×C�

Í�Ñ�Î_ÅÇ-/0�Kß-/Õ�Ï�0�.10�Ï�O½Þ"0¦Ì�Ì � Î¢0�K�0�KM.aÎÓ�3Ï�03�a-/Ï�0�K�� -/KV2 � ÎrKMÕ�ÑMÅÇ-/7J8Ó0�KV�©Ï�ÑMÎ¢KMÎrÞ
Þß�i798:�3Ï9-/Ï�03�rKV���/Í�Ñ�Î � ÎiKMÕ�ÑMÅÇ-/798a0�KV�_03�N2¬0�.1032¬ÎÓ2 � ÎiÏ�Þ�ÎiÎrK�Ï�Þß�½-/73ÎÓ-E�?4 �rKMÎ¢03�N- i Õ�Ò�L|*
� ÎiKMÕ�ÑMÅÇ-/798Q4 -bCN�iÞ ���rÌ�.1Îi7F.¬-?Ï�OÓÒ�0¦Õ)-/Ì)>�ÉAÃ -/Ò�Ò�Ì�0�Õ)-/Ï�03�rK��rÏ�ÑMÎA�rÏ�ÑMÎi7�Ï�ÎÓ�3Ï9�MÏ�ÑMÎA�i7Y-/Ò�ÑM0�Õ&�
Ò�Îi7-,J�r7JÅÇ-/KMÕ�Î¢Õ)-/Ò?- � 0�Ì�0�Ï�OQ�7,MÏ�ÑMÎ_Þß�r7J8��3Ï9-/ÏC0[�iK�4 Õ&�i797pÎ¬�3Ò?�iKV2¬0�KV�©Ï9�¢Ï�ÑMÎ_7pÎWO�L�0�7�ÎiÅÆÎrKMÏ
ÅÆÎrKMÏ�03�iKMÎ¬2�Î¬-/7JÌ�0¦Îi7��M@¼Ï��3ÑV�rL�Ì32 � ÎTKV�iÏ�Î¬2�Ï�ÑV-/Ï�-·Ò�Îr7M,J�r79ÅÇ-/KMÕ�Î �/,�- � �iL�Ï�ÜVÙlGÓÌ3�iÒ?���iK½Ï�ÑMÎ
CN�rÞ �m�iÌ�.1Îr7V0[�N-/Ò�Ò�7/�/J)0�ÅÇ-/Ï�ÎrÌ�O Î<OEL�0�.'-/Ì�ÎrKMÏ�Ï9�_Ï�ÑMÎ¢7pÎWO�L�0¦7�Î¬25È1F6ÙlGaÌ[�iÒ?�N�rK�Ï�ÑMÎ
Y�@¼> Ô)ÉAà`~ÇÏ�Î¬�3Ï9�M@¼Ï¬03��Î/J)Ò�ÎrÕ�ÏCÎ¬2�Ï�Ñ�-/Ï � ÎiK�Õ�ÑMÅÇ-/798A7pÎÓ�[L�Ì�Ï¬Þß�iL�Ì32 � Î PEF/@JP/È¢ÙxGaÌ3�rÒ?�V�rK½Ï�ÑMÎ
KMÎrÞ Þß�i798:�3Ï9-/Ï�03�iKV�m�/Ð�ÎiKMÕ�Î¢Ï�ÑMÎ_Î7J)Ò�ÎiÕ�Ï9-/Ï�03�iKß�7,V-/.'-/0�Ì3- � 0�Ì�0�Ï�OQ�7,MÒ�7/�¬2ÓL�Õ�Ï9��Þ�0�Ï�Ñß2��iL � Ì�Î
Ï�ÑMÎ¢7�Î<O�L�0¦7�Î¬25Ò�Îr7-,J�i79ÅÇ-/KMÕ�ÎÓ�

@CÏM0[��Î/J)Ò�ÎrÕ�Ï�Î¬2½Ï�ÑV-/Ï�-/Ì�Ì¨ÏCÑ�Î_7pÎÓ�3L�Ì�Ï9��Þ�0�Ì�Ì � Î_0�KU,J�i7�ÎÓ-/79Ì�O i BEDIÒ�7��rÕ�L�7�ÎrÅÆÎiKMÏ9���/Í�ÑMÎ_7�Î¬�3L�Ì�Ï9�
Þ�0�Ì�Ì � Î_Îr.'-/Ì�L?-/Ï�ÎÓ2�-/KV25.1Îi790H=�Î¬2��/Ãv�iÅÆÎ5�/,MÏ�ÑMÎ¢Îi.:-/Ì�LN-/Ï�03�rKV��Þ�0�Ì�Ì � Î½2��iK�Î_Þ�0�Ï�Ñ�Î¬-/7JÌ�O
ÅÇ�¬2ÓÎrÌ3��0�KV�3Ï9-/Ì�Ì�Î¬2�-/ÏM> É�Ã>,J�r7��[ÑV�i79Ï�Ò�Îi7903�Ó2���,J�r7VÏ�ÑM03��Ò�L�79ÒN�¬�3Î¬�

@CK -E2�2Ó0�Ï�03�rK Ï9��Õ)�rKMÏ�0�KML?-/Ï�03�iK Þß�i798Q.�Õ&�Ó2¬Î � L�0�Ì32���Þ�0�Ì�Ì � Î�Ò�Îi7-,J�i79ÅÆÎ¬2��rK KMÎrÞ ���7,CÏ�Þß-/73Î
7�ÎiÌ�Î¬-E�3Î¬�?4 0�KMÕ�Ì�LN2¬0�KV�TÌ�0 � 7g-/790�ÎÓ�?.�[�J)Ò�Ì3�r7pÎi7p.�@¼KM.aÎiKMÏ9�r7a.gÎrÏ�Õ&�-D5Ï�ÑMÎr7�Þß�i798�03�1Ï�0�Î¬2IÏJ�I�3L�Ò�Ò?�i79Ï
�/,�.103�3L?-/Ì�0HL1-/Ï�03�iK�4',J�r7VÎ7JM-/ÅÆÒ�Ì�Î7.E.1032¬ÎÓ�¢ÎÓ2¬0�Ï�0�KV�6.EÑM03�iÑ�7pÎ¬���iÌ�L�Ï�03�iK Ò�790�KMÏ�Îr7Y���

ÉAÒ�Ò�Ì�0¦Õ)-/Ï�03�rKV�3@C7�ÎrÌ3-/Ï�ÎÓ2����/,�ÏCÞß-/7�Î52¬Îi.1ÎrÌ3�rÒ�ÅÆÎrKMÏ�0�KMÕ�Ì�L?2ÓÎ¬�N-	X_Y�0�KMÏ�Îr7JÒ�7pÎrÏCÎr7�Ö�Ì�0 � �iÌ�Ï9�Ó×3.1-
2¬ÎÓ�38ÓÏJ�rÒ .1032¬ÎÓ�¢Õ&-/ÒN- � 0�Ì�0�Ï�O�.1-6L?�3Îr7V0�K�Ï�Îi7-,J-/Õ�Î¢Ï9�_Ï�ÑMÎ¢KMÎrÏCÞß�r7J8½7��rL�Ï�0�K�� 2�-/ÏJ- � -E�3Î
Ö�Ð�>�Ù¶Ãv×3.1-I��7g-/Ò�ÑM0�Õ&-/Ì¬0�KMÏ�Îi7-,J-/Õ�Î0,J�r7VÔTY�D5Í�GE,>.1-/KV2�-/Kß-/Õ�Õ)�rL�K�ÏC0¦KV�©Ò?-/Õ�8:-E��Î¬�

Í�Ñ�Î½-/Õ�Õ&�iL�KMÏ�0�KV�©Ò?-/Õ�8:-E��Î5-/KV25Ð�>�Ù¶ÃA0�KM.'�rÌ�.1Î½�r.1Îr7Y-/Ì�Ì��3O��3Ï�ÎiÅ -E2¬ÅÆ0�KM03�3Ï�7g-/Ï�03�iKN.1-/KV2
KMÎrÎÓ25Ï9� � Î½�[ÎiÒ?-/7g-/ÏCÎ¬2B,C7��rÅ �iÏ�ÑMÎr7��3O��3Ï�ÎiÅÇ�N-/Õ�Õ�ÎÓ���[ÎÓ2 � O½LN�3Îr7g���/ÍM�¢Ï�ÑM03��ÎiK�2½0�Ï�Þß-E�
2¬ÎiÕ�032¬ÎÓ25Ï9�½-/Õ�O�L�0�7pÎ½-6,"-/Ï9- � -E�3Î¢ÃÄÎi79.1Îi7��/Í�ÑMÎ¢Ò�7��rÕ�ÎÓ���30�K��©7�ÎWO�L�0�7�ÎiÅÆÎrKMÏ9��Þ�0�Ì�Ì � Î
��-/Ï�03�?=�ÎÓ2 � O"-VÃÄL�K½ÃÄÔ&É�=?à�Õ�ÎiK�ÏCÎr76PEFEFEFVÞ�0�Ï�Ñ½0�Ï9��D�Ò�7��rÕ�Î¬�����r7Y�?.¨P/ÈEÛ�ÙÇ4�OaÏ�Î¬���/,ÓÅÆÎrÅÇ�i79O�.
-/KV2�-6Ì3-/7���Î5-/ÅÇ�iL�KMÏ��/,V2¬03�38 �3Ò?-/Õ�Î¬�
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� # " · Á �C� ÀW¡ ����� & À�Á
Í�Ñ�Î_KMÎrÏ�Þß�i798:�N�3L�Ò�Ò?�i79Ï�ÎÓ2 � O½>�ÉAÃAÅÇ-/O � Î � 7/�Ó-E2¬Ì�OQ2¬0�.1032¬Î¬2½0�KMÏ9�¢Ï�Þß�_ÅÇ- 5 �r7
Õ&�iÅÆÒ?�rKMÎiKMÏ9�?4 Ï�ÑMÎ	Ì3�rÕ&-/Ì)KMÎrÏ�Þ �r798Q.r7pÎ/,CÎr797�Î¬2�Ï9��-E�M,"-/Ï9-·> ÎiÏ�Þß�i798AÃÄÎi79.10�Õ�ÎÓ��Ö�,A>�Ãv×3.¬-/K�2
7�ÎiÅÇ�rÏ�Î_KMÎrÏ�Þß�i798:�?.1�r7+YN�iK��©Ðß-/L�Ì¬àA�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV�?Ö3Y�Ð�àA×C��@CÏ�Þß-E��0�KM0�Ï�03-/Ì�Ì�O½Ò�Ì[-/KMKMÎÓ2
Ï�ÑV-/Ï��iK�Ì�O Ï�ÑMÎ0Y�Ð�à Þß�rL�Ì32 � Î_Õ�ÑV-/KV�iÎÓ250�K�ÅÆ03��7g-/Ï�0�KV��,C7��iÅm[�D�à ÏJ�E[�D5à�@CÈ1�/Í�ÑMÎ
L�Ò?��7Y-E2¬0�KV�½�/,MÕ&-/Ò?- � 0�Ì¦0�ÏCO½7�Î7C�ÎiÕ�Ï9��Ï�ÑMÎ5-/.'-/0�Ì3- � 0�Ì�0�Ï�OQ�7,MKMÎiÞ Ï�ÎrÕ�ÑMK��iÌ3�¬��0�Î¬�?.1-/KV25ÏCÑ�Î
0�KMÕ�7�ÎÓ-E�3Î¬2�ÎiÅÆÒ�ÑV-E�[03�V�iK½Ì3-/7��iÎ�Õ&�rÅÆÒ�L�Ï9-/Ï�03�iK��M0�KM0�Ï�03-/Ï�Î¬2_,C7��rÅ 7�ÎiÅÇ�rÏ�Î��30�Ï�ÎÓ�?4 � �iÏ�ÑK,C7��rÅ
>�ÉAÃÄÉw,J-/Õ�0�Ì�0¦ÏC0¦ÎÓ�N-/KV25Ò�7J0¦.'-/Ï�Î½-/Îr7��¬�3Ò?-/Õ�Î_0�KV2¬L?�3Ï�7JO L?�3Îr7Y���

É KMÎiÎ¬25ÑV-E�N-/7J03�[ÎiK�.EÑV�rÞ�Îi.aÎi7p.A,J�r7�-6ÅÇ�Ó2¬0H=�Õ&-/Ï�03�iK 0�K�Ò?-/7JÏ��7,MÏ�ÑMÎ_Ì3�rÕ)-/Ì¨KMÎiÏ�Þß�r7J8:�/Í�ÑMÎ
Ì3�rÕ)-/Ì¬K�ÎiÏ�Þß�i798 03�?.E0�KU,J-/Õ�Ïa.EÕ&�iÅQÒN�¬�3Î¬2 �7,MÏ�Þß�_KMÎrÏ�Þ �r798:�?4 Ï�ÑMÎ¢ÑM03��Ñß�3Ò�ÎrÎÓ2BY�É�>
Õ&�iÅÆÒ?�¬�3ÎÓ2��/,�9AÌ�Ï�7g-/>�ÎiÏa.1-/KV25Ï�ÑMÎ5�3L�Ò�Ò?�r7JÏ�KMÎrÏ�Þß�i798 Þ�0�Ï�ÑhGa,A,_@v790�KV� -/KV2B[�Ï�ÑMÎi79KMÎrÏ
Õ&�iKMK�ÎiÕ�Ï�ÎÓ25Ï9�½-/Ì�Ì¬Ï�ÑMÎ52¬ÎÓ�38ÓÏJ�rÒ Þß�i798:�3Ï9-/Ï�03�iK��?.EÔ�àA�?.1-/KV25Ï�ÑMÎ¢ÉP[�=|D�KMÎiÏ9�/Í�ÑMÎÓ�3Î
KMÎrÏ�Þ �r798:��7g-/KV��Î¢0�K�Ï�7Y-/KV�n,CÎi7�7Y-/Ï�Î¬��,C7/�iÅ Û1FEF6Ù¶4�0�Ï9�2v��3ÎiÕTÏ9�_Ï�ÑMÎE[�ÏCÑ�Îi79KMÎiÏ-*]�NPEF
Ù � 0�Ï9�2v��[ÎiÕ&�/Í�ÑMÎE9AÌ�Ï�7Y-/>�ÎrÏ�Ò�7��¬2ÓL�Õ�ÏN,J�i7�Ï�ÑMÎ_Ñ�03��Ñß�3Ò�ÎrÎÓ2�2�-/Ï9-6Ï�7g-/KV�?,CÎr7VÞß-E��,J�rL�K�2½KV�rÏ
Ï9� � Î5�3L�,F=�Õ�0�ÎiK�ÏCÌ¦O 7�ÎiÌ¦03- � Ì�ÎE,J�i7�Ï�ÑMÎ¢>�É�ÃAÎrKM.10�7/�iKMÅÆÎrKMÏ9�/Í�Ñ�Îi7�Î7,J�i7�Î7.1�iÏ�ÑMÎr7VÏ�ÎrÕ�ÑMKV�iÌ3�¬��0�Î¬�
Ö�Î¬���a� .EÐ�0�Ô�Ô�@V�3Þ�0�Ï�Õ�Ñ�ÎÓ��×M-/7pÎ � Îi0�K��©Îi.:-/Ì�LN-/Ï�Î¬2W.1-/K�2 �rKMÎ½�7,MÏ�ÑMÎrÅ Þ"0¦Ì�Ì¬7pÎiÒ�Ì3-/Õ�Î_Ï�ÑMÎ
9AÌ�Ï�7Y-/>�ÎrÏ9�/Í�ÑM0[��Õ�Ñ�-/KV��Î¢03�N�3Õ�ÑMÎÓ2¬L�Ì�ÎÓ25Ï9�_Ï9-/8aÎ¢Ò�Ì3-/Õ�Î � Î/,J�r7pÎ¢Ï�ÑMÎ_ÎrKV2��/,VP/BEBED1�
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Í�Ñ�Î_7�Î¬�3Ï��/,MÏ�ÑM03�N�3ÎrÕ�Ï�03�iK�Þ�0�Ì�Ì � Î¢Õ)�rKMÕ�Îi79KMÎÓ25Þ�0�Ï�ÑhYN�iKV�_Ðß-/L�Ì¬àA�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV����G��i7
2¬ÎiÏ9-/0�Ì3�N�7,MÒ�7�ÎÓ�[ÎiKMÏ�Õ&-/Ò?-/Õ�0¦ÏCO �3ÎiÎEGa03�a�/È1FE�

� # � ¯ ÂA°<� & �gÂ�� Â Á �J�
Í�Ñ�Î_7�Î<OEL�0�7�ÎrÅÆÎiKMÏ9��,J�r7VÎrKMÑV-/KMÕ�0�KV�0Y�Ð�à -/7pÎ52ÓÎr7J0�.aÎÓ2B,C7��iÅ Ï�ÑMÎ¢KMÎrÎÓ25Ï9�½�3L�Ò�Ò?�i79Ï
àA�iÅÆÒ�L�Ï9-/Ï�03�iKV-/Ì¨É�Îr7��Ó�[Õ�0�ÎrKMÕ�Î½Ö�à�ÉAÃv×M�30�ÅÆL�Ì3-/Ï�03�iK���,C7��rÅ 7�ÎiÅÇ�rÏ�Î½�30�Ï�Î¬���/ÉAKV2½0�K
Ò?-/7JÏ�0�Õ�L�Ì3-/7p.�Ï�ÑMÎ�KMÎiÎ¬2�Ï9��-E2�2¬7�Î¬����Ï�Ñ�Î52�-/Ï9-NÏ�7g-/KV�?,CÎr7�7pÎ<OEL�0�7�ÎÓ2�Ï9��Ò�7��iÕ�Î¬����Ï�ÑMÎ�KML�ÅÆÎi790�Õ&-/Ì
�iL�Ï�Ò�L�Ï�,C7��rÅ �3L�Õ�Ñß�30�ÅÆL�Ì3-/Ï�03�iKV����G��i7�-/KV-/Ì�O:�303�?�/,MÏ�ÑMÎ¬�3Î_Õ&�iK��3032¬Îi7g-/Ï�03�iKV�N�3ÎrÎ¢=NÎ7,J�/Ø1�

Í�Ñ�Î_7�Î¬�3L�Ì�Ï�0�KV�_7�ÎWO�L�0�7�ÎiÅÆÎrKMÏ�ÅÆL?�3Ï�2ÓÎ¬-/Ì¬Þ�0�Ï�Ñ�Ï�ÑMÎ½�[0HLEÎ½�7,MÏ�ÑMÎ0=�Ì�ÎÓ�N-/K�2½Ï�ÑMÎ52ÓÎrÌ3-/O Ï�0�ÅÆÎ
Ï�ÑV-/Ï�Õ&-/K � Î¢Ï9�iÌ�Îr7g-/ÏCÎ¬2���@¼Ï�03��Õ&�iK�.1ÎiKM0¦ÎiKMÏ�Ï9�_Ï�Ñ�0�KM8Q�7,MÏCÑ�7pÎiÎ¢Ï�OaÒ�ÎÓ�?�/,�=�Ì¦ÎÓ��Þ�ÑM0�Õ�Ñ�Ï�ÑMÎ
7�ÎiÅÇ�rÏ�Î_L?�3Îr7VÅÇ-/O � Î¢0�KMÏ�Îi7pÎÓ�3Ï�Î¬2½0¦K+;
»�¼ Ï�ÑMÎ5���iÌ�L�Ï�03�iKh=�Ì�ÎÓ�n4 ÏCÑ�Î_KML�ÅÆÎr7J0�Õ&-/Ì��iL�Ï�Ò�L�Ïq�
½ ¼ Ï�ÑMÎ5��ÎÓ�rÅÆÎiÏ�79Ou=�Ì�ÎÓ�?4 KMÎrÎÓ2¬Î¬2K,J�r7V.a03�3L?-/Ì�0HL1-/Ï�03�iKß-/KV2�-/KV-/Ì�O��303�?�
¾ ¼ Ï�ÑMÎ¢0�ÅÇ-E��ÎÓ��ÏCÑ�ÎiÅÇ�3ÎrÌ�.1Î¬���

Í�Ñ�ÎTÌ3-/ÏCÏ�Îr7�Ï�Þß�T7�ÎWO�L�0�7�Î 2ÓÎrÌ3-/O:�'�/,¬L�KV2¬Îr7NP��3ÎrÕ)�rKV2<.¨-/KV2c,J�r7�Ï�ÑMÎ�=�Ì�Î �30HLEÎ¬��73ÎWO�L�0�7�Î¬2<.YÏ�ÑM03�
03� � ÎiO��iKV25Ò�7�Î¬�3ÎiKMÏ�Ï�ÎrÕ�ÑMK��iÌ3�¬��OQÖC�3ÎrÎ_=?Î7,J�/Ø -/KV2 � ÎrÌ3�iÞß×C�/Í�ÑMÎi73Î/,J�r7�Î7.EÏ�ÑMÎ_Ò�Ì3-/K Õ)-/Ì�Ì3�T,J�i7

Fig. 20 - EOC -1 AEROnet

NAS

JPL

JSC

MSFC

LaRC

LeRC
4xT1

4xT1

T1

2xT1

T1
T1

2xT1

Legend:

T1 - 1.5 Mb/s
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�3L�Ò�Ò?�i79Ï��7,aÏ�7g-/KV�3Ò?�r7JÏ�0�KV��Ï�ÑMÎ��m�iÌ�L�Ï�03�iKK=�Ì�ÎÓ�?.¨-/KV2�73ÎiÌ�OÓ0�KV�A�iK½Ï�ÑMÎ	7pÎiÅÇ�rÏ�Î��30�Ï�ÎÓ��Ï9��2��	Ï�ÑMÎ
-/KV-/Ì�O��303�N-/KV25.103�3L?-/Ì�0HL1-/Ï�03�iKß-/Ï�Ï�ÑMÎr0�7��30�Ï�ÎÓ���/Í�ÑV�iL?��Ñ�Ï�Ñ�Îi7pÎ¢ÅÇ-/O � Î_Î7J)Õ�ÎiÒ�Ï�03�iK���Ï9�_Ï�ÑM03�
Ò�7��iÕ�ÎÓ2¬L�7�Î/.EÏ�ÑM03��Þ�0�Ì¦Ì � Î¢Ï�ÑMÎ_K��i79ÅÇ�

Ê¶0�Ï�Ñ�Ï�ÑM03��ÅÇ�¬2ÓÎrÌ¬0�K�ÅÆ0�KV2<.EÍ�GIÕ)-/Ò?-/Õ�0�Ï�OQ�7,MDEØEÙ � 0�Ï9�2v��3ÎrÕ�Ö�Ï9�¢Ï�ÑMÎ_ÅÇ-/0¦K�KV�Ó2¬Î¬��×)Þ�0�Ì�Ì
-/Õ�Õ)�rÅÆÅÇ�Ó2�-/Ï�Î¢ÏCÑ�Î_7�Î<O�L�0�7�ÎrÅÆÎiK�Ï9��,J�i7�Ï�7Y-/KV�[ÅÆ0�Ï�ÏC0�K�� �iK�Ì�O Ï�ÑMÎ½�m�iÌ�L�Ï�03�iKh=�Ì�ÎÓ�?Ö � L�Ï�KV�iÏ
Ï�ÑMÎ5��ÎÓ�rÅÆÎiÏ�79Ou=�Ì�ÎÓ�N�r7VÏ�ÑMÎ¢0�ÅÇ-E��Î¬��×C�

� # V �:Â/��� Á6À   À � & ÂE� ¿¢ÀiÁ � & ¡ Â/�gÂ ¡
Í�Ñ�Îi7�Î5-/7�Î¢Ï�ÑM7�ÎiÎ¢Ï�ÎiÕ�ÑMKV�rÌ3�Ó�i0�ÎÓ��Þ�Ñ�0�Õ�Ñß-/7pÎ_Õ&-/KV2¬032�-/Ï�ÎÓ��,J�r7VÏ�ÑMÎ¢KMÎ7J)Ï���ÎiK�Îi7g-/Ï�03�iKhY�Ð�àA�
Í�Ñ�ÎiOQ-/7�Î<;EÖCPE×)É"�3OaKMÕ�ÑM7��rKV�iL?��Í)7Y-/KV�?,�Îi7�ÙÚ�¬2ÓÎ5Ö�É	Í�Ù ×3.1Ö�È1×)ÃÄÞ�0�Ï�Õ�Ñ�ÎÓ25ÙÇL�Ì�Ï�0�ÅÆÎ¬�a- � 0¦Ï
,"-/Ï9-6ÃÄÎr7J.10�Õ�Î5Ö�ÃÄÙÇ,AÃv×3.1-/KV2�Ö�G1×{GÓ7Y-/ÅÆÎ¢=?ÎiÌ3-/OE�/Í�Ñ�ÎiOQ2¬0H,F,CÎi7�0�Kh,CÎ¬-/ÏCL�7�Î¬�?.EÕ&-/ÒN- � 0�Ì�0�Ï�0�Î¬�?.
-/KV25Ò�7��iÏ9�rÕ)�rÌ3�?.1-/KV2<.EÏ�ÑMÎi7pÎ/,J�r7�Î7.EÑV-/.1Î¢Ï�ÑMÎi0¦7��rÞ�Kß�3Ï�7�ÎrKV��Ï�ÑV�N-/KV25Þ�ÎÓ-/8ÓKMÎÓ���[ÎÓ���

@CÏM0[��KV�iÏ�Õ�Ì�ÎÓ-/7�Þ�ÑMÎrÏ�ÑMÎi7��iKMÎ5�i7�ÅÇ�r7�Î5�/,MÏ�ÑMÎ¬�3Î¢ÏCÑ�7�ÎiÎ¢ÎiÅÆÎr7���0�KV�_ÏCÎrÕ�ÑMKV�rÌ3�Ó��0�Î¬��Þ�0�Ì�Ì
2��iÅÆ0�KV-/Ï�Î¢Ï�ÑMÎ_ÅÇ-/798aÎrÏ9�/Í�ÑMÎr7�Î7,J�i7�Î7.E0�Ï�ÑV-E� � ÎiÎrKß2¬ÎiÕ�032¬ÎÓ25Ï9�_L?�3Î½-/Ì¦Ì¬ÏCÑ�7�ÎrÎ_Ï�ÎrÕ�ÑMKV�iÌ3�¬��0�Î¬�
Ö�Î¬-/Õ�Ñ�0¦Kß-I�3ÎiÒ?-/7g-/Ï�Î_Ò?-/79Ï��/,MÏ�ÑMÎ¢KMÎiÏ�Þß�r7J8:×Z.1�a-/0�K�Î7J)Ò�Îi790�ÎiKMÕ�Î7.1-/KV2½Ò�Îr7M,9�i79Å 2ÓÎrÏ9-/0�Ì�ÎÓ2
0�KM.1Î¬�3Ï�03�a-/Ï�03�rKV�N�rK�Ï�ÑMÎi0�7�L?�3ÎÓ�/ÊßÎ¢Î/J)Ò�ÎrÕ�Ï�-/Ì�Ì¬Ï�ÑM7pÎiÎ¢Ï9�_ÑV-/.1Î5-6L?�3Î_0�Kh[�D�à�@CÈIÉP[�=|D�KMÎiÏ9�
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� # e �  J� Á
Í�Ñ�Î_Ï�ÑM7�ÎrÎ_Ï�ÎrÕ�ÑMK��iÌ3�¬��0�Î¬��ÅÆÎiKMÏ�03�rKMÎÓ2�- � �i.1Î¢Þ�0�Ì�Ì � Î_0�K��3Ï9-/Ì�Ì�ÎÓ2�2¬L�790�KV�©Ï�ÑMÎE[�D5à�@CÈ
Ò�ÑV-E�3Î¬��Ga03�a�/È1PI2¬ÎrÒ�0�Õ�Ï9��Ï�ÑMÎ¢Õ�Ñ��i0�Õ�ÎÓ��ÅÇ-E2ÓÎE,J�i7�Ì�0�KM8Ó0�KV� �30�Ï�Î¬��LN�[0�KV�©Ï�ÑMÎ¬�3Î_Ï�ÎrÕ�Ñ�KV�iÌ3�¬��0�Î¬���

Í�Ñ�Î½�3Õ�ÑMÎ¬2ÓL�Ì�ÎE,J�i7�0�ÅÆÒ�Ì�ÎiÅÆÎrKMÏ9-/Ï�03�iK�0[�N-E��,J�iÌ�Ì3�rÞß�2;
»�¼ É	Í�Ù Þ"0¦Ì�Ì � Î¢LN�[ÎÓ2B,J�i7�Ï�ÑMÎ_Õ&�rKMKMÎrÕ�Ï�03�rKV��Ï9�0YN-/=?à -/KV2BY�Îr=?àA�/Í�ÑMÎ¢Ì�0�KM8 Ï9�¢>�ÉAÃÄÉ

YN-/KV��Ì�ÎrOQ-/KV25>�ÉAÃÄÉ©Y�ÎrÞ�03��Þ�0�Ì�Ì � Î_0�K�Ò�Ì3-/Õ�Î_Þ�0�Ï�Ñ -6Í�G � OuGaÎ � � i BED1��@CÏMÞ�0�Ì�Ì � Î
L�Ò?��7Y-E2¬Î¬2½Ï9�5-6Ãv�iKMÎrÏND5à�@CGIÌ�0�K�8 � O Ï�ÑMÎ_ÎrKV2��/, i BED1�

½ ¼ ÃÄÙÇ,�ÃA03�N-E���303��K�ÎÓ2B,J�i7�HCÔ�Y�-/KV25ÙÇÃdGÓà`.1-/KV2 �m�iÅÆÎ5�/,MÏ�ÑMÎr0�7��m-/ÏCÎrÌ�Ì�0�Ï�Î5�30�Ï�ÎÓ���/Í�ÑMÎ
Ì�0�KM8���Ï9�_>�ÉAÃAÞ�0�Ì�Ì � Î½-6ÅÆL�Ì�Ï�0�Ò�Ì�Î¢Í6P6Ì�0�KM8��?.1-/KV2�-/7pÎ½�3Õ�ÑMÎ¬2ÓL�Ì�Î¬2K,J�r7+È P i BED1�

¾ ¼ Ga7g-/ÅÆÎ_=?ÎrÌ3-/O Ï9�¢HCÃÄàÞß-E��Ò�L�Ï�0�K�Ò�Ì3-/Õ�Î_0�KUÈ5D i BEG1�

Í�Ñ�Î_Õ&-/Ò?-/Õ�0¦ÏC0�Î¬�N�rK�Ï�ÑMÎÓ�3Î¢Ì�0�KM8���7�ÎrÒ�7�ÎÓ�3ÎrKMÏ�Ï�ÑMÎ_7�ÎrÌ3-/Ï�0�.1Î¢Ò�7�� 5 ÎrÕ�Ï�Î¬2 2�-/Ï9-6Ï�7Y-�,F=�Õ � ÎiÏ�Þ�ÎrÎiK
Ï�ÑMÎ5�30�Ï�ÎÓ���/Í�ÑMÎ_Í�GIÌ�0�KM8:��ÏJ�EYN-/=Nà -/K�2KY�Îi=?à �3L�Ò�Ò?�i79Ï�L�Ò Ï9�¢DEØIÙ � 0�Ï9�2v��3ÎrÕ	7g-/Ï�ÎÓ�?�
Þ�ÑMÎr7�Î¬-E��Ï�ÑMÎ	7g-/Ï�ÎÓ��Ï9�	HCÔTYßÖ�ÃÄÙ¶,AÃv×3.¨-/KV2 HCÃÄà -/KV2 ÙÇÃÄà�Ö3Ga7g-/ÅÆÎ	=?ÎrÌ3-/O:×Ó-/73Î	D�Ù � 0�Ï9�2v��[ÎiÕ
-/KV2�Ü6Ù � 0�Ï9�2v��3ÎrÕ�.E7�Î¬�3Ò�ÎiÕ�Ï�0�.1ÎiÌ¦O)��@CÏ��3ÑV�rL�Ì32 � Î_KV�rÏ�ÎÓ2<.EÑV�rÞ"Îr.1Îr7p.EÏ�ÑV-/Ï�Ï�ÑMÎ_7pÎWO�L�0�7�ÎrÅÆÎrKMÏ9�
5 L?�3Ï�0H,CO Ãv�iK�ÎiÏND�à�@CGIÌ�Îi.1ÎrÌ��7,V�3Îi79.10�Õ�Î/. � L�Ï � L?2��iÎiÏ�Õ&�iKV�[ÏC7g-/0�KMÏ9�N-/Ì�Ì3�rÞ �iK�Ì�O Í�GIÌ�Îr.1ÎrÌ3�
L�KMÏ�0�Ì¬Ï�ÑMÎ_ÎrKV2��/, i BED1�

Fig. 21 - EOC -2 AEROnet

NAS

T3-- Feb. 94

T3-- Feb. 94

Legend:
T1 - 1.5 mb/s
T2 - 6.0 mb/s

LaRC

LeRC

T1

SMDS

4 mb/s

Frame RelayJPL , MSFC
& satellites

JSC & satellites

6 mb/s

[ Q1 ‘94 ]
[ Q4 ‘93 ]

ATM
Sonet oc-3 -- Dec. 94

T3 - 45 mb/s
Sonet oc-3 - 155 mb/s
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Í�Ñ�03�N2��rÕ�L�ÅÆÎrKMÏ�2¬ÎÓ�3Õ�790 � Î¬��Ï�ÑMÎ_7pÎ<OEL�0�7�ÎrÅÆÎiKMÏ9�N-/K�2½Ï�ÑMÎ52ÓÎ¬�303��KU,J�i7�[:D�à�@CÈ1�/4�L�Ï�0�Ï�-/Ì3���
Ì3-/O:��Ï�Ñ�Î0,J�rL�KV2�-/Ï�03�iKU,J�i7�,CL�Ï�L�7pÎ_Ò�ÑV-E�3Î¬��Ï9�iÞß-/7�2���Í)Îi7g-�GaÌ3�rÒ?��Õ)�rÅÆÒ�L�Ï�0�K�� -/Ï�>�ÉAÃv��@¼Ï
2��iÎ¬�N���_Ï�ÑM7��rL?��Ñ�Õ&�iKMK�ÎiÕ�Ï�03�iKV� � ÎrÏ�Þ�ÎiÎrK�ÑM03�3Ï9�i790�Õ&-/Ì�2�-/ÏJ-�.1-6Õ&�rÅÆÒ�L�Ï9-/Ï�03�rKV-/Ì¬ÅÇ�Ó2¬ÎrÌ<,J�i7
,CL�Ï�L�7�Î¢Ò�7�� 5 ÎiÕ�Ï�03�iK��?.1-/KV25ÏCÎrÕ�ÑMKV�rÌ3�Ó��O½Ï�7�ÎrKV2��m�

@CÏMÑ�-E� � ÎrÎiK �3ÑV�iÞ�K�Ï�ÑV-/ÏN[�D�à�@CÈIÕ)�rÅÆÒ�L�Ï�0�K��©Õ&-/ÒN-/Õ�0�Ï�OQ- � �iL�Ï�O�LN-E2¬7�L�Ò�Ì�Î¬2½Õ&�rÅÆÒN-/7pÎÓ2
Þ�0�Ï�Ñ�Ï�ÑMÎ¢Ò�7pÎi.103�rL?�N�3Ï9-E��Î½Ö3[�D�àA×C�/Í�ÑMÎ¢0�KMÕ�7�ÎrÅÆÎiK�Ï9��0�K�Õ&-/ÒN- � 0�Ì�0�Ï�0�Î¬��Þ�Îi7pÎ52ÓÎ¬�303��KMÎ¬2����
Ï�ÑV-/Ï�Ï�ÑMÎ½�[O:�3Ï�ÎiÅ Þß�rL�Ì[2 � Î � -/Ì3-/KMÕ�Î¬2��/Í�ÑMÎi7pÎ¢03�N�3LT,p=�Õ�0�ÎrKMÏ�ÅÆÎiÅÇ�r79O Ï9�_Ï9-/8aÎ5-E2¬.'-/KMÏ9-E��Î
�/,�ÏCÑ�Î½-E2�2Ó0¦ÏC03�rKV-/Ì¬Ò�7��rÕ�ÎÓ���30�K��©Ò?�iÞ�Îr7��7,MÏ�ÑMÎ_Ò�7/�iÕ�ÎÓ�m���i7g���/Í�ÑMÎ¢ÅÇ-E���N�3Ï9�r7Y-E�iÎ_ÑV-E� � ÎrÎiK
L�Ò?��7Y-E2¬Î¬2�Ï9��-/Õ�Õ&�iÅÆÅÇ�¬2�-/ÏCÎ�Ï�ÑMÎ�0�K�Õ�7pÎ¬-E�3ÎÓ2"-/ÅÇ�iL�KMÏ:�/,'2�-/Ï9-_��ÎrKMÎi7g-/Ï�ÎÓ2��mÉAKV2�Ï�ÑMÎ�Ì3�iKV�
ÑV-/L�Ì¬Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV��0[� � Îr0�KV�©ÎrKMÑV-/KMÕ�Î¬2½Ï9�¢Õ)-/7979O ÅÇ�i73Î½2�-/Ï9-I-/ÏN,J-E�3Ï�Îi7�7Y-/Ï�Î¬���/Í�Ñ�Î
Ò�7��iÕ�ÎÓ�m�N�/,M7�ÎrÅÇ�iÏ�Î¢Î/J)ÎrÕ�L�Ï�03�rKß�/,MÏ�ÑMÎ¢à`Ga, -/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Ñ�-E� � ÎrÎiK -E2�-/Ò�Ï�Î¬2½Ï9�¢ÏCÑ�Î
-/.'-/0�Ì3- � Ì�Î¢ÏCÎrÕ�ÑMKV�rÌ3�Ó��0�Î¬�?�E0�K�Ò?-/79Ï�0�Õ�L�Ì3-/7F.EÏ�ÑV�Ó�3Î5�/,MÕ&�rÅÆÅÆL�KM0¦Õ)-/Ï�03�rKV���

Í�Ñ�Î�Õ&�iÅÆÒ�L�ÏJ-/Ï�03�rKV-/Ì)ÅÇ�Ó2¬ÎrÌÄL?�3Î¬2AÑMÎr7pÎ�03�MÕ)�rKV�303�3Ï�ÎrKMÏÓÞ"0¦ÏCÑ Ï�ÑMÎ	>�É�ÃIÅÆ03���[03�iK�.¬-/KV2AÞ�0�Ï�Ñ
Õ&�iÅÆÒ�L�Ï�0�KV�©Ï�7�ÎrKV2��N�/,V�3ÑM0I,CÏC0¦KV� �3ÅÇ-/Ì�Ì�Îr7�@J�30ILEÎ½-/Ò�Ò�Ì�0�Õ&-/Ï�03�iKV��Ï9�¢Þß�i798:�3Ï9-/Ï�03�rKV���/Í�ÑMÎ¢Ò�Ì3-/K
Ò�7�ÎÓ�3ÎrKMÏ�ÎÓ25ÑMÎr7�Î_Ò�7��r.1032¬ÎÓ�N-I���rÌ�032 � -E�303�T,J�i7�Ï�ÑMÎ½2¬ÎÓ�[03��Kß�7,�[:D�à�@CG1�
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Î��NÏ���������(&��%�Ð
Ñ PAÒ|(/>�L�ÅÆÎi790�Õ&-/Ì¬ÉAÎi7��¬2¬OaKV-/ÅÆ0�ÕTÃÄ0�ÅÆL�Ì3-/Ï�03�iK�Ô�7��¬��7g-/Å Ô�Ì3-/K+1�.EÃÄÎrÒ�Ï�ÎiÅ � Îi7�PEÝ�.1P/BEBEG1�
Ñ È$Ò|(/>�ÉAÃAÃÄO:�3Ï�ÎrÅÇ��,A0�.103�30[�iKh[�J)Ï�ÎiK�2ÓÎ¬2KD�Ò�Îi7g-/Ï�0�KV�©àA�rK�=N�iL�7g-/Ï�03�iK Ö3[:D�àA×),AÎ¬�303��K
-/KV25,AÎi.aÎiÌ3�rÒ�ÅÆÎiKMÏ�Ô�Ì3-/K+1�.EÔ�Ô�@JP�P/ÈEDE@9FEF/@C>ßFEF�.EHCL�KMÎ_G1FIP/BEÛ1ÝE�

Ñ G$Ò|(/>�Ô�ÃÄ> Ù �iKMÏ�ÑMÌ�O½7�ÎiÒ?�r7JÏ-1�.EÕ&�iÅQÒ�0�Ì¦ÎÓ2 � O½ÊË��~¢7g-/ÅÆÎi7p.EÃÄÎrÒ�ÏCÎrÅ � Îi7�P/BEBEGI03���3L�ÎÓ�
Ñ D$Ò|(/Í�Ñ�Î_>�ÉAÃAàA�iÅÆÒ�L�Ï9-/Ï�03�iKV-/Ì¨ÙÚ�¬2ÓÎrÌ?1�.1�3Ò�7pÎÓ-E2��3ÑMÎrÎiÏ9��,J�r7JÅ � -E�3Î¬2 �rK�Ò�7�Îr.103�rLN�
Þß�i798 � O ,"�/Ô?-E�3Î/.E7pÎi.a03�3ÎÓ2�-/KV25Ï9� � Î½2¬ÎÓ�[Õ�790 � ÎÓ250�Kß-6Ï�ÎiÕ�ÑMK�0�Õ)-/Ì¬7pÎrÒ?�i79Ï � O½,"�
4N-/7J8�-/03�

Ñ Ø$Ò|(/,"-/Ï9-6àA�iÅÆÅÆL�KM0�Õ&-/Ï�03�rKV��=?ÎWO�L�0�7�ÎrÅÆÎiK�ÏJ�T,J�i7�à�É�ÃAÉAÒ�Ò�Ì�0�Õ&-/ÏC03�rKV�21�.EHJ�/Ù¶Õ�àA- � Î7.
=?>�,A@CBEGE@JFEP/ÈA.EÉAL?�a� i BEG1�

Ñ ÜAÒ�=|GaÔ�ÈE@CGEGEØ1ÝEFEÖ�=?à�4N×3.$(/Ð�03�iÑ�ÃÄÒ�ÎiÎ¬2½Ô�7/�iÕ�Î¬�����i7�G Ö�Ð�ÃÄÔ�@CG1×)àA�iÅÆÒ�L�ÏCÎr7�ÃÄO:�3Ï�ÎiÅl1�.
>ß�r.1ÎiÅ � Îr7VÈ1F�.1P/BEB1PE�

Ñ ÝAÒ|(/Í)ÎiÕ�ÑMKV�rÌ3�Ó��O½à�ÑV-/7JÏ9�21I-/7pÎ_ÅÇ-/0�K�ÏJ-/0¦KMÎÓ2 � O =?>�, Ö�,"�/4N-/798:-/03×{,J�i7�=�.aÎ_Ò�7/�Ó2¬L�Õ�Ï
,J-/ÅÆ0�Ì�0�Î¬�?4 .1ÎrÕ�Ï9�r7yv��3ÑV-/7�Î¬25ÅÆÎiÅÇ�r7JOQ�[O:�3Ï�ÎiÅÇ�n.EÒN-/7g-/Ì�Ì�ÎrÌ��3O:�3Ï�ÎrÅÇ�?.1�3Ï9�i7g-E��Î7.
Õ&�iÅÆÅÆL�KM0�Õ&-/Ï�03�iKV�n.1-/KV2½Þß�r7J8��3Ï9-/Ï�03�iKV���/Í�ÑMÎrOQ-/7pÎ_Õ�ÑV-/KV�i0�KV��,C7�Î<O�L�ÎrKMÏ�Ì�O&�

Ñ Û$Ò�ÃÄÏ9�i7g-E��Î¢=?ÎWO�L�0�7�ÎiÅÆÎrKMÏ9�N�3Ï�L?2ÓO�.EÙ �/ÍM-/KV��KMÎrOS.1P/BEBEÈA.EL�KMÒ�L � Ì�0[�3ÑMÎÓ2��


