
Konrad-Zuse-Zentrum für Informationstechnik Berlin
Heilbronner Str. 10, D-10711 Berlin - Wilmersdorf

���������
	�� ��������

������������ � �"!$# � #%! �'&)( �+*,! ��-/.,� #

0�1325461,798;:$<6=?>A@CBEDGFIHJ<E2546:K2MLONP251RQM>A>A@TS





� ��������
	 ������ 	 �� ��� � ���� �
����	 �

���������
	�� ��������
�����! #"%$'&)(+*-,/.0�

1�2436587�9;:<5>=
?A@CBEDGFIHKJLJLMON+PRQ6FSPT@VU>WX@CY�ZT[!Q\JLZ+PRQ\]^BEWXJ�HKJLB_]�BLP!W6@VB_Q8P`]�Ha@bURQ<cRDed%BLPf[>W8gh@bB_iejRJ_W8gGY�Zk@VURH-iaQ\]�[Rj<@bWX@VB_Q8P`QXl
m gonQ8YRP>HegpY!W8DVHKDKd)[RgbQ�Q8lqDrlsQ\gut\HeQ\]^He@VgbB_iv@VURHKQ8gbHe]-D^ieWXPwY!HxWXjR@VQ8]-WX@VBEieWXJ_J_Z`t\HePRHKgbWX@VHyc'z�{|P}@VU>H~Q8@VURHKg
U>W8P>c'd<BL@SB_D4]pj!i/U~J_HKDbD4N�P>Q6FSPv@VU!W6@ m gynQ\YRPRHKg4Y!W8DVHKDKd�B_PxiaQ8]uYRB_P>W6@bBLQ\P�FSBL@VU�gbWX@VB_Q8P>W8J!lqW\i�@bQ8gbBL�yW6@VB_Q8P%d�iKWXP
Y�HCHe�\HeP�j>DhHycv@bQ-�R�'�-PRHKF�t8HKQ8]�Ha@bgVBEi|@VURHKQ8gbHe]-DKz
?�PC@bURBED#W8gh@bB_ieJLH�DVj>i/UpW�]�He@VURQ<crBED�c<HKDbiagbB_Y!Hyc'dXWXP>cpDhQ\]^H4PRHKFf@VURHKQ8gbHe]-D%Q\Pp[RJEWXP>H)@VgbBEWXPRt\JLHyD0W8gVH4c<HKc<j!iaHKc;z

� � �/.a�����-� *,! .��v� #0� ��� � � #�� � * � * ��- ! ( �+*,! �'-�.,�
��8 :a�67q�C�K2X� :37��T8��'� 2 798 :K1a���%�;� 2 :a�62/2X  2ML�2M8 :a¡ 1a¢ 4��R �¢
8'�TL'7q¡<  2X£��;¡ :37��T8;�C�62X�a� 1�7 N 7 8'¤~¡ 4% q¡A8 2 :K1,7s¡A8'¤R  2
N!¢w¤T7�¥E7 8'¤ :a�62k�o�T868 2X� :37��T8 NP25:h� 252M8 7 :a���37q� 2X  2M8'¤A:a�;�^¦0�I§�¡A8%��¨�� :a�62 1K¡<�6797I©`¡A8;�«ª¬�<�79:a�/798;�57 1e�6 92
¡A8;�}�57 1e�6� Lk�57 1e�6  2<�
132X�34�2X� :37s¥A2X �¢<�;¡A8;� 7 :a�p¡ 132X¡k®¯¡A8;���57 1e�6� L° 251�2M8;� 2RD<±R²

³�7�¤R� 132'Q+´¶µ·¤A2M8 251e¡<  :K1�7s¡A8'¤R 92�®^¸k¹

® ¸

¹

¦§

º

»

¼

½;¾

¿

¿
À ¨GÁ À

Â N!¥
7��R�;�e �¢T� 2v�;¡X¥A2
Ã)Ä ´LÅ?DS±rÁ�¦�ÁÆ§|Á�¨rÅÈÇ H QCS

Q



 �A1�:a�62��57 1e�6�6Lk 25132M8%� 2<�;¡A8;��O�A1�:a� 2v¡ 132X¡T�T8 2v�;¡<� :a� 2R2X  2ML�2M8 :a¡ 1a¢ 132X�a�;  :
Ã � ´LÅÈ® Á�©S±�ÅÈÇ�� H DTS

� � 132X� 2M7�¥A2 L°�A132 2X£��;¡ :37��T8;�X�%� 2~�;�K2R:a� 2�¡<��� 7s 97s¡ 1e¢�¥+¡ 1�7s¡ N% 92X� ½ ¾ ¡A8%� À �#�K252~³�7�¤R� 1�2�Q+²G��8 :K251�Lk�u�<
:a� 2X�K2v¥+¡ 1�7s¡ N% 92X�6�
:a� 2�¡ 132X¡k�e¡ :37s��� 2X� :a�62��379L�40  2 2X£��;¡ :37��T8

Ã
	 ´LÅ ¨ ½;¾ Á D�® ÅÈÇ�� H�TS

�|¢ :a� 2O0�¢E:a�;¡+¤<�A132X¡A8 :a�626�A132ML��;� 2��;¡8¥A2RL°�A1326�\¥A251
Ã�� ´LÅ § � Á ½ �¾ Á À � ÅÈÇ H F S

¡A8;�
Ã�� ´LÅÈ¦ � Á ½ �¾ Á�HA¨�Á À S � ÅÈÇ�� H�TS

� 2�� 2X�%�;� 2�¡���8;¡<  2X£��;¡ :37��T8 �o�TL'4%  25:3798'¤��R� 1��
8'�8�u  2X�'¤A2w¡ N��R� :�:a� 2w�o�T86862X� :37��T8;�'NP25:V��252M8 �R� 1
¥�¡ 1�7q¡ N%  2X� HA�K252�� F�� B
����� SK²��|¢ � �%¡<  2X� � :a� 26�A132ML}� :a�62 :K1�7s¡A8'¤R 92w¹-®^º 798 ³ 7s¤R� 132 Q 7s�'1�7�¤R� :�!h¡A8'¤R  2X��²
"$2M8;� 2O:a� 2/:K1�7s¡A8;¤R  2X�u¹-®^º ¡A8%�w¹-»~¸¬¡ 1�2v�379L'7s q¡ 1X��¡A8%����2�¤A25:$:a� 2v�37q� 2X  2M8'¤A:a� 1e¡ :37s�

¦
½ ¾ Å

D+ª
§ �

� � 251326O�A132/:a� 2 4��R �¢
8'�TL'7q¡< �7q� 2M8;:379:h¢
Ã�# ´LÅ ¦G§|Á D�ª ½;¾ ÅÈÇ H @TS

7s�C¥+¡< 97s��²
� 2��o�T8;�6 s�%� 2':a�;¡ :%$|£!�%¡ :37��T8;��H QCSJB�H @TS~¡ 132T��7&�I4��R �¢
8'�TL'7q¡< +2X£��;¡ :37��T8%���o�TL�4% 925:K2X �¢��K�;¡ 1e¡<� :K251�7('M798'¤
:a� 2�:K1�7s¡A8;¤R  2<² < 798;� 2 ½ ¾ ¡A8%� À O�A1¶�;�S¡ 132r�T8% �¢~¡<��� 7s 97q¡ 1a¢v¥+¡ 1�7s¡ N%  2X�X�<��2p�o�R�% s��:K1a¢ :�� 2X 979L�798;¡ :K2 :a� 2ML�²
<��;�e��¡A8 2X 979L�798;¡ :37��T8f�6¡A8 NP2v�'�T862 N!¢f¡*) 1,+�AN 8 251�N%¡<��7s�r�o�TL�4%�6:a¡ :37��T8}�p� 7s�e�f� 2v�$7s q  NP2v�'� 798 :a� 2
8 2-�E:u�K2X� :37��T8�²
³'�R� 1 798;� 254P2M8;�62M8;: 2X£��;¡ :37��T8;�|�$7s q ;�a� 1a¥
7�¥A2<��¡A8;�T� 2u�6¡A8 2X 97 L'798;¡ :K2�:a�613252 Lk�A132p¥+¡ 1�7s¡ N% 92X��:��x� 2X�;�;� 2
¡A8�7s� 2M8 :37 :V¢ONP25:h� 252M8kO�R� 1�1�2MLk¡A7986798;¤�¡ 1�N 7 :K1e¡ 1�7q �¢��e�;�R�K2M8k¥+¡ 1�7s¡ N% 92X�6�T798�4%¡ 1�:37s�6�; s¡ 1S� 2p�6¡A8k�$1�7 :K2C¡A8>¢
�<S±/.a®0.�©x¡A8%�}ª%798 :K251�Lk�r�<�¦�.e§�¡A8;�}¨^�T8; s¢<²

1 2 . * � * � !C� * ���)�v� � � �������� � �"!$# � #
"$25132<��� 2 8 252X� :a� 2}�o�T8;� 254 :°�<^¡4365879�:�;�< 5 :>=�?A@B? ²Æ�bp�T862}¡ 464% 97 2X�C3 =ED�FHGI=�J&KL9 5 @NMO�P :�� ¡  9798 2X¡ 1��¢��3:K2ML�� :a� 2}¥+¡ 1�7s¡ N%  2X�°¡ 1�2 2X 979L�798;¡ :K2X� 7 :K251e¡ :37�¥A2X s¢<� 1�2X�a�;  :3798;¤ 7 8�¡A8 2X£��67�¥+¡<  2M8;:k�a¢��K:K2ML �p�67s�K� 7s�
�379L�4% 9251$798 :a� 2��K2M8;�K2O:a�;¡ : 79:p�o�T8;:a¡A7 8;�u�a�TL�2R2X£��;¡ :37��T8;� :a�;¡ :^¡ 132� 13252��<��a�TL�2�¥+¡ 1�7s¡ N% 92X�$798!¥<�R �¥A2X��²
Qp�A:K2 :a�;¡ :¶�o�T868 2X� :K2X���$7 :a�°¡A8T¡ 464% 97s�6¡ :37s�T8x�<R)-¡<�ESE�>¡< �¤<�A1�79:a�6L 7s�S¡v� 251�:a¡A798°�A1e� 251¶�<�:a�62r¥�¡ 1,7s¡ N%  2X�6²
T D�UVOW:�< 5 KL< 5 G ?X=�J&KL9 5 @NMO8P 7s��¡A8 2X 979L'798%¡ :37��T8�461a��� 2X�a�6��¤T7�¥A2M8`¡x� 2513:a¡A798 :K251�L¬�A1e� 251� �A1 :a� 2^¥�¡ 1,7s¡ N%  2X�6�
�$7 :a� �p�67q�e� ¡ 4��R �¢E8;�TL'7s¡< ���¢��3:K2ML H 1e¡ :a� 251':a�;¡A8�¡   798 2X¡ 1x�T8 2 S 7s� :K1e¡A8%�� �A1,L�2X����132X�e�;  :3798'¤ 798 ¡A8
2X£!�67s¥�¡<  2M8 :C��¢��K:K2ML H 7�² 2<²��;�o�T8;�3:37 :a� :3798'¤ :a� 2-�a¡AL'2 7s� 2X¡<  S� �A1p�p�67s�K� :a�62 :K251,Lk� :a�;¡ :r¡ 132- s¡ 1e¤A2X�K:C�$7 :a�
132X�K4P2X� :O:�� :a� 2 :K251�L �A1e� 2518��¡ 1�2 2X  79L'798;¡ :K2X�Æ¡<��O¡ 1x¡<� 4#�R�e�37 N%  2<²YQp�A:K2 :a�;¡ :VZ 7 8 �o�T8 :K1e¡<�K: :�� :a� 2
 9798 2X¡ 1p�6¡<�32[Z�:a� 2R1�2X�a�;  :3798;¤�2X£!�67s¥�¡<  2M8 :r��¢��K:K2ML Lk¡X¢}�o�T8 :a¡A798 Lk�A132R4��R �¢
8'�TL'7s¡< q��:a�%¡A8 :a� 2~�A1�7�¤T798;¡< 
�T8 2<² <��;�e��¡ 1326��1�7 :K:K2M8���¢��K:K2ML 7s� �6¡< q  2X�~¡\) 1 +�AN 8 251+N0¡<�37s�I�<6:a� 2 7s� 2X¡< R¤A2M86251e¡ :K2X� N!¢/:a�62�4��R �¢
8'�TL'7s¡< 
��¢��3:K2ML ¤T7�¥A2M8)²�³'�A1�:a�62 4%�6134��R�K2X�S�< :a�67s�¶¡ 13:37s�6  2u��2u�$7s s ��T8; s¢ 86252X��:a� 2 J]<_^E@`U[9aK 5 = bIO8@Uc=�JRMd< 5 Pe9 5 f < 5�p�67s�K�°�;¡<� :a� 2 <[JB@(Pg@(;�=�M@h9,;ib 5 9-bj< 5 M&k ´+:a� 2C¥+¡ 1�7s¡ N0  2X�S�;¡X¥
798'¤v� 7�¤R� 2X�K:��A1e� 251|¡ 132�2X 979L�798;¡ :K2X�x¡<�SA¡ 1¶¡<�

D



4#�R�e�37 N%  2<² Â 8 :a� 2|�A:a�6251��;¡A8;�O:a�67s�+461a��� 2X�;� 132|�AN!¥
7��R�;�a s¢v�6¡A8 7 8;� 132X¡<�K2 :a� 2C� 26¤A13252X���<6:a�62 1�2MLk¡A7986798;¤
4#�R s¢E8'�TL�7s¡< s�G�o�T8;�37s�6251e¡ N% �¢<²j� 2�� 7s s #�K252 :a�67s��2���2X� :^���!�T8 798f�R� 1�2-�'¡AL�4%  2v�6¡<�32<²
��8v�o�TL'4%� :K251 ¡< �¤A25N 1e¡C��¢��K:K2MLk�   7 �A2Sµ � 7��TL����w¡<�6��¢
Lk¡�����¡ 4%  2<����¡ :a� 2MLk¡ :37q�6¡����w�60�µ�� �A1
	 $����= $
:a� 2r�o�TL�4%� :a¡ :37s�T8°�<W) 1,+�AN 8 251 N%¡<�K2X� 7s��¡<�6� 2X�a�37 N% 92<² � 2u�;�K2X��	 $����/= $�� @ �; �A1 :a� 2r�o�TL'4%� :a¡ :37��T8;���<
:a�67s��4%¡ 4P251��3798%� 2�	 $���/= $ �;¡<��£��67 :K2C¡A8�2��`�57 2M8;: )�1 +�AN 8 251 N%¡<��7s� 79L�4% 92ML�2M8;:a¡ :37s�T8 � Q6Ç>� H 461a��� 2X�;� 132
��������������� SK²
Qp�A:K2 :a�;¡ :°¡�) 1 +�AN 86251 N0¡<�37s��� �o�T8;�K:379:a� :K2X�°¡ ;
9 5 P�=�J��`9 5 P O�A1°¡A8 7q� 2X¡< 
 ¯¤T7�¥A2M8 N�¢�¡«�K25:�! �<
4#�R s¢E8'�TL�7s¡< s�6��¡A8;� �;��798'¤"� 7 :v�6¡A8 NP2 2X¡<�37s �¢��e� 2X�_�A2X���p�625:a� 251v�A1R8'�A:v¡f¤T7s¥A2M8 4��R �¢E8;�TL'7s¡<  Ã 7s�-¡
L�2MLRNP251��<� p�E7�² 2<²��p� 25:a� 251 :a� 2p¥+¡A867s�e�6798'¤v�< :a�62 4��R �¢
8'�TL'7s¡< q�S�<#!"7 L�4% 97 2X��:a� 2u¥+¡A867s�e�6798'¤-�< Ã H 798	 $���/= $r´ 461a��� 2X�;� 132%$ �&��'�(*)�� SK²+)�����E798;¤}¡ :v�R� 1-¤T7�¥A2M8 �325:v�<�4��R �¢
8'�TL'7q¡< s�6����2��6¡A8 ¡<� �I:a� 2T£�� 2X�K:37��T8 :�� 2X  79L'798;¡ :K2 :a� 2k¡<�E�
7s  7s¡ 1a¢
¥�¡ 1�7q¡ N%  2X� ½;¾ ¡A8;� À ² � 2~¤A25:
,.-0/�1 7 /&2 3�� � 2�O�R s ��\�$798'¤�7s�G¡°��¢��K:K2ML �< 2X£!�%¡ :37��T8;� 2X£��67�¥+¡<  2M8 : :��*$¶£��;¡ :37��T8;� H QCSJB�H @TSC�$7 :a� :a� 2
¥�¡ 1�7q¡ N%  2X� ½;¾ ¡A8;� À 2X 979L'7 8;¡ :K2X���r� 2M8;� 2 � 2X�e� 1�7 N 798;¤ :a� 2I:K1�7s¡A8'¤R 92 N�¢ 461�2X�K2M8;:37 8'¤ :a�62«�o�T8 8 2X� :37��T8
N�25:V��252M8w¦�.e§ .a¨,.�©,.aª�.e±°¡A8;�}®~´

Ã Ä Å DS±uÁ�¦~ÁÆ§|Á�¨rÅÈÇ�.
Ã � Å ®�Á ©S±^Å Ç�.
Ã54 ´LÅ F�®�ª Á�¦G§#¨pÅÈÇ�.
Ã)Ä�Ä ´LÅ H�§76 ¨�Á�¦ SPHA¦86�§|Á�¨MSPHA¦xÁÆ§96 ¨MS4Á;:�®w©�ÅÈÇ��

< 5 9L9��>= � 2u�o�TL'4%� :K2p¡%) 1 +�AN 8 251�N%¡<��7s���<@? Ã Ä . Ã � . Ã 	 . Ã � . Ã � . Ã #�A � 7 :a� 132X�K4P2X� :�:�� :a�62r  2-�
7q�o�<¤A1e¡ 4%��!
7s�6¡<  ¥+¡ 1�7s¡ N0  2v�A1e� 251.? À . ½%¾ .aª�.�© .a®0.e±/.a¦�.e§ .a¨ A ² � �67s��:K251�L �A1e� 251$2X  79L'798;¡ :K2X�$:a� 2�¥�¡ 1�7q¡ N%  2X� ½%¾ ¡A8;� À¡<�pA¡ 1u¡<�$4#�R�e�37 N%  2'HA¡A8;����1�7 :K2X��26¥A251a¢ :a� 798'¤T�;��798'¤°¦�.e§v¡A8;��¨-¡<� L~�;�K�w¡<�$4��R�a�37 N% 92 SK² � � 2 1�2X�a�;  :3798;¤
) 1 +�AN 8 251$N%¡<�37s� :a� 1,8;�G�R� :�:��'NP2/:a� 2v�325:r�<�4#�R s¢E8'�TL�7s¡< s�
B ½;¾ � 6 À � Á § � .CH+¦86�§ SPH+¦xÁÆ§ S ½;¾ Á D H+¨CÁ D À S�®0.CH���¨rÁ D À S�§ � Á�¨ 	 6 H+¨�6 D À S�¦ � Á;:�® ½;¾ .

ÁOH+¨GÁ D À S�¨GÁÆ§ � 6�¦ � .�D�ª ½%¾ Á�¦G§a.
D H HADS§GÁ�¨GÁ�¦ S�¦�Á�H<§96 ¨ S�§76 ¨ � 6 F ½;¾ ©�S�®C6 H+¦D6�§ SPH+¦xÁÆ§ S � ½;¾ .6Á D�®E6�¨ ½%¾ .
ÁOH HADS§76 D�¨GÁ�¦ S�¦�ÁÆ§ � 6 DS§#¨GÁ�¨ � Á FS© � Á QM@�ª ©�SPH<§76 ¨ S � § � ¨ .KF�®�ª ÁÆ¦�§#¨,.
H+¦86�§96 ¨ SPH+¦D6
§�Á ¨ SPH+¦xÁ §F6�¨ SPH+¦xÁ §¶ÁÆ¨ S�ªG6 F�®w¦G§#¨,.
ÁOH H<§76 ¨�Á�¦ SPH+¦H6�§|Á�¨ SPH+¦�ÁÆ§76 ¨ S�ªI6 D H<§�6 ¨ S�§#¨#©-Á F�®«§0¨ SPH<§�6 ¨ S�§a.
ÁOH H<§76 ¨�Á�¦ SPH+¦H6�§|Á�¨ SPH+¦�ÁÆ§76 ¨ S4Á;:�®w©�SPH<§76 ¨ S�§a.CH+¦H6
§F6�¨ S!©-Á D�®%.
H+¦86�§96 ¨ SPH+¦D6
§�Á ¨ SPH+¦xÁ §F6�¨ SPH+¦xÁ §¶ÁÆ¨ S
6 QM@�® � .6Áp¨76 DS±uÁÆ§|Á�¦KJ �

Qp�A:K2 :a�;¡ :S� 2C�;¡X¥A2CA¡<� :��A132X� :a� 2 4��R �¢
8'�TL'7s¡< q��H 1e¡ :37��T8%¡< �O¡<� :��A1�7('X¡ :37��T8�7s��¡< �¤<�A1�7 :a� L'7s�6¡< s �¢-¡<�6� 2X�a��7 N%  2
798��o�TL�40� :K2514¡< s¤A25N61e¡p�a¢��K:K2MLT�,S��p� 7s�e��¤T7�¥A2X�+L��;�K�OL°�A1�2�798;��7�¤R�;:I¡A8;� :a� 2|O¡<� :��A1,7 'X¡ :37��T8;���6¡A8ON�2|�;�K2X�
:��v�379L�4%  7� ¢��R� 1��R� :K40� :�O� 1�:a� 251X² �È� 25132X¡<�� 1a�TL":a� 2 4��T798 :4�<%¥
7 26� �< 7s� 2X¡< E:a� 26�A1e¢R:a� 2 4��R �¢
8'�TL'7s¡< q�
798 :a� 2 )�1 +�AN 8 251 N0¡<�37s�v�6¡A868;�A:RNP2k ��8� 25132X� 798 � 26¤A13252<�4 1a�TL :a� 2�4#�T7 8;:-�<G¥
7 26� �<G¤A26�TL�25:K1a¢ :a�626¢
�6¡A8�² � � 2CA¡<� :��A1e�$H<§&6`¨ S � § � ¨��<�:a� 2 2M7�¤R� :a��4��R �¢E8;�TL'7s¡< !�< :a� 2C¤T7s¥A2M8�) 1 +�AN 8 251 N0¡<�37s�6�<O�A1�2-�'¡AL�4%  2<�
�6¡A868'�A:/NP20'5251e�'´�862M7 :a� 251-�6¡A8 ¡f�37s� 2X 92M8'¤A:a���<|¡ :K1�7s¡A8;¤R  2O2X£��;¡<  '5251a�'� 8;�A1v�6¡A8 :a� 2k�a�6L �< :V�|���<
:a� 2ML�² " 2M8;� 2��a�%�e��A¡<� :��A1e�p�6¡A8 NP2v�67�¥
7s� 2X�`�R� :�798f�R� 1p¤A26�TL�25:K1�7s�~�37 :a�;¡ :37��T8)²
� � 2 � 1e�K:p�K26¥A2M8I4��R �¢
8'�TL'7s¡< q�r�o�T8;:a¡A7 8w�K:37q s  :a� 2x¡<��� 7s 97s¡ 1a¢�¥�¡ 1,7s¡ N%  2X� ½;¾ ¡A8%� À ��� 2M8;� 2 :a� 26¢}¡ 132 8'�A:�<�798 :K25132X�K: :����;�6² � � 2 132X�K:^�<�:a� 2 4��R �¢
8'�TL'7s¡< s�X�%�67�¥
7s� 2X� N!¢}A¡<� :��A1e��:a�;¡ :-�6¡A868;�A: :a¡��A2�:a�62~¥+¡< s� 2

�



'5251a��798}¡ :K1,7s¡A8'¤R  2<�67s�r¤T7�¥A2M8 N�¢
B D�¦G§76 D�¦|¨�6 DS§0¨GÁÆ¦ � ÁÆ§ � Á ¨ � Á FS© � Á QM@�ª ©�ÅÈÇ�. H��AS
F�®�ª Á�¦G§0¨pÅ Ç�. H :TS
H+¦86�§96 ¨ SPH+¦H6�§|Á�¨ SPH+¦xÁÆ§96 ¨ SPH+¦xÁ�§�Á�¨ S�ªI6 F�®�¦�§#¨uÅÈÇ�. H >TS
H<§76 ¨GÁ�¦ SPH+¦86�§|Á�¨ SPH+¦xÁÆ§96 ¨ S�ªI6 D H<§76 ¨ S�§#¨#©-Á F�®«§0¨^ÅÈÇ�. H Q6Ç;S
H<§76 ¨GÁ�¦ SPH+¦86�§|Á�¨ SPH+¦xÁÆ§96 ¨ S4Á;:�®w©�ÅÈÇ�. H QAQCS
H+¦86�§96 ¨ S!©-Á D�® ÅÈÇ�. H QMDTS
H+¦86�§96 ¨ SPH+¦H6�§|Á�¨ SPH+¦xÁÆ§96 ¨ SPH+¦xÁ�§�Á�¨ S 6 QM@�® � ÅÈÇ�. H Q �TS
DS±uÁ�¦~ÁÆ§|Á�¨pÅÈÇ J�� H Q F S

Â N!¥
7��R�;�e �¢ ���TL�2f�<$:a�62 2X£!�;¡ :37s�T8;�x¡ 132 132X�;�68;�%¡A8;:6² $�7�¤R� :O2X£��;¡ :37��T8;� 1�2MLk¡A798���¡A8;� �T8; s¢  �R�61°�<
:a� 2ML ¡ 132 7 8;� 254P2M8;� 2M8 :6² � �67s� 7s� :V¢ 4 7s�6¡< �O�A1i) 1 +�AN 86251�N%¡<�37s�C�o�TL'4%� :a¡ :37��T8;�X²
� :G�6¡A8�NP2p�e�'�8�$8 H N�¢k�;¡A8;�T�6¡< q�6�; s¡ :37��T8;�X�!�A1 N!¢*)�1 +�AN 8 251�N%¡<�K2X�6��¡+¤R¡A798����$7 :a��¡O8'�A1,Lk¡<  'X¡ :37��T8��;�3798'¤
$ ����'�(*)�� S :a�;¡ :�:a� 2/2X£��;¡ :37��T8;�OH :TSK� H QAQCSK� H QMDTSK�#¡A8;� H Q F S�79L�4% �¢�:a� 2-�A:a� 251pO�R� 1X² Ä Qu�A:K2R:a�;¡ :6�0�;�3798'¤
$ ����'�(*)�� �T4��R �¢
8'�TL'7s¡<  H��AS¶�;¡<��:��ONP2$L��;  :37 40 97 2X� N!¢ H�§ 6w¨5S�§#¨ :��ONP2p��79L�4% 97 � 2X� :��0'5251a�'² " 2M8;� 2 :a�67s�
4#�R s¢E8'�TL�7s¡< P7s��8'�A: 2X£��;¡<  :���'5251a�k 1a�TL :a� 2 4��T798 :G�<�¥E7 26� �< 7s�62X¡<  :a� 26�A1a¢<�6N0� :�7s��7s� '5251e�k 1e�TL :a� 2
4#�T7 8;:C�<4¥E7926� �<+:K1,7s¡A8'¤R  2-¤A26�TL�25:K1e¢}�3798;� 2'H�§76 ¨MS�§#¨v�6¡A868'�A:$2X£!�;¡< W'5251e�'² �

Qp�A:K2�:a�;¡ :�:a� 2x�67�¤R�62X�K:^�626¤A13252~�<|�R� 1/798 4%�6:�4��R �¢E8;�TL'7s¡< s�RH QCSJB�H @TS/7s�$:V�|�'� �p� 25132X¡<��¡+ :K251/2X 979L'798%¡,!
:37��T8«�< ½ ¡A8;� À :a� 2k�67s¤R� 2X�K:-� 26¤A13252�4��R �¢
8'�TL'7s¡< I�< :a�62*) 1 +�AN 8 251/N0¡<�37s���;¡<�v� 26¤A1�252k�K26¥A2M8�²xµp :K251
132X�;�;�5798;¤^A¡<� :��A1e� 1�26 25131,798'¤�:��-¤A26�TL�25:K1�7s�6¡< q �¢ 7 L�4��R�a�37 N% 92¶�37 :a�;¡ :37s�T8;�6�R¡A8;�°¡+ :K251¶�TL'79:K:3798'¤�132X�;�68%�;¡A8;:
2X£!�;¡ :37s�T8;�6�%� 26¤A1�252 :a� 13252/4��R �¢
8'�TL'7s¡< q��1�2MLk¡A798�²
µu��¡A8'�A:a� 251-�o�TL'L'2M8;:�� 2 L�2M8 :37��T8I:a�;¡ : :a� 2g) 1 +�AN 8 251�N%¡<��7s�p�o�TL�40� :a¡ :37��T8«�;¡<��¡<� :��TLk¡ :37s�6¡< q �¢�� 2-!
�;�;� 2X��� < 5 9,; G ?%�`9 5 P D�JB= O�A1�:a� 2�¡ 1�2X¡°�<S¡ :K1�7s¡A8'¤R  2

® � Å ±EH�±rÁ�¦ S H�±pÁÆ§5S H�±pÁÆ¨5S .
� 25132v¤T7�¥A2M8 798 :a� 2vO�A1�L H Q �TS

H+¦86�§96 ¨ SPH+¦H6�§|Á�¨ SPH+¦~Á §76 ¨ SPH+¦xÁ §¶ÁÆ¨ S
6 QM@�® � ÅÈÇ��

� �67s�GO�A1�L �<j"$251e�T8I� �rO�A1�L��; s¡°�6¡A8}¡< s�a�'NP2/1326¤R¡ 1e� 2X�}¡<�u¡x��¡8¢ :��k��1�79:K2/:a� 2v¡ 132X¡'798 :K251�Lk�C�<�:a� 2
�37s� 2X  2M8;¤A:a�;�G¦�.e§^¡A8;��¨��'�T8; �¢<² " 25132/:a� 2-�A:a�6251r¥�¡ 1,7s¡ N%  2X��©,.aª ¡A8;�}±v�;¡8¥A2 NP252M8 2X 979L'798%¡ :K2X��² � �67s� 7s�
���~�37 8;� 2p� 2u�;¡<�`�e�;�R�K2M8�:a�62$:K251�L �A1e� 251G�a�;�K�':a�;¡ :G®%.e±/.a¦�.e§a.a¨u¡ 132 2X 979L'798%¡ :K2X�k¡<�|  7 :K:a  2p¡<��4��R�a�37 N% 92<²
Qp�A:K2 :a�;¡ : :a� 2f s¡<�K: 2X£!�%¡ :37��T8 H Q F S~�p�67s�K� 7s�~�T8 2f�<r�R� 1 798 4%�6: 2X£!�%¡ :37��T8;�6�S¤T7�¥A2X�x�a�%�e� ¡ 1�2X s¡ :37��T8
N�25:V��252M8 :a� 2� s¡<�3:C �R� 1p�<I�R� 1u�e�'�R�K2M8�¥�¡ 1,7s¡ N%  2X�r±/.a¦�.e§ .a¨�²
� � 2X 979L'7 8;¡ :K2p¡A8'�A:a� 251 :K1�794%  2r�<�¥+¡ 1�7s¡ N% 92X�6�!¡A8;� :����AN6:a¡A798`¡A8'�A:a� 251 7s� 2M8 :37 :h¢�NP25:V��252M8f¡A8`¡ 13N 7 :K1e¡ 1,7s �¢
�e�'�R�K2M8�£!�;¡<�61e� 4%  2u�<7?8¦�.e§ .a¨ .�©,.aª�.e±/.a® A �#�T8 2v�e�;�!�R�K2X�p¡�� 7 ��251�2M8;: :K251�L �A1e�6251X² � � 2 ) 1 +�AN 86251 N%¡<�37s�
�6¡< s�6�; s¡ :37��T8%� ¤T7�¥A2 :a� 2X�32 7s�62M8;:37 :3792X�I¡<� :��TLT¡ :37s�6¡< s �¢<² � 2r¡ 132 Lk¡A798; �¢/798 :K25132X�K:K2X� :�����1�79:K2|¡A8!¢v�<#±/.a®%.�©
¡A8;�}ª%798 :K251�LT�C�<S¦�.e§ .a¨�² " 25132�¡ 132R:a� 2/132X�a�; 9:a�6²
,.-0/�1 7 /&2�� � � 2-O�R s ��\�$798'¤°¡ 132/:a�62R7s� 2M8 :37 :37 2X�C� 2-��86798'¤x¡A8>¢f�<�±/.a®%.�©°¡A8;�}ª%7 8 :K251�Lk�C�<S¦�.e§a.a¨�´

DS±uÁ�¦�Á §¶ÁÆ¨pÅÈÇ �A1 ±�Å ¦D6�§96 ¨
D .

�	��
��������
�	���������������������	� �!
��#"$��%�&'������(	��(	�)� *#%+���)�,�.-0/21��3-54 621��7-54 891��)��%):;-54=<>1?
���@)�A����)���,���)�=�CBD�2EF� �)&!E!��-54$891
�)��(#�)
�G��)�=�H:!�=G����$�����)��%I-54�4J1�K

F



H+¦86�§96 ¨ SPH+¦H6�§|Á�¨ SPH+¦xÁÆ§96 ¨ SPH+¦~Á §�Á ¨ S06 QM@�® � ÅÈÇ
�A1

® � Å HA¦D6�§76 ¨MSPH�§�6 ¨�Á�¦ SPHA¦D6
§�Á ¨5SPHA¦xÁ §F6�¨5SQM@ .

F$HA¦86�§96 ¨MS!© � Á�H�§76 ¨�Á�¦ SPHA¦D6
§¶ÁÆ¨5SPHA¦xÁ §F6�¨5S¶ÅÈÇ
�A1

© � Å H�§96 ¨GÁ�¦ SPHA¦86�§|Á�¨MSPHA¦~Á §F6�¨5SF$HA¦86�§96 ¨MS .

¡A8;�
HA¦86�§96 ¨MSPH�§76 ¨GÁÆ¦
SPHA¦86�§|Á�¨MSPHA¦�ÁÆ§96 ¨MS�ª � Á�¦ � § � ¨ � ÅÈÇ

�A1
ª � Å ¦ � § � ¨ �

HA¦D6�§96 ¨MSPH�§�6 ¨�Á�¦ SPHA¦86�§|Á�¨MSPHA¦xÁÆ§96 ¨MS � �

��8 :a�62R8 2-�
:p�K2X� :37��T8���2v� 7s s ��o�T8;�37s�6251p�'�8� :a� 26�A132MLk�u¡ N#�R�6:�:K1�7s¡A8'¤R 92X�C�6¡A8 NP2/461a�\¥A2X���;�37 8'¤�2X 979L'7 !
8;¡ :37��T8 N�¢ )�1 +�AN 8 251�N0¡<�K2X�p�o�TL�40� :a¡ :37��T8;��7 8��o�TLRN 7 8;¡ :37��T8f�$7 :a� 1K¡ :37��T8;¡< �A¡<� :��A1�7 'X¡ :37��T8)²

� � .�-�� �+*a��� � � � � � �������0�	� . *y� !C� * ��� #
� :R7q�-��2X q &!N�E8;�8�$8 :a�%¡ : N!¢ 4��R �¢
8'�TL'7s¡<  2X 97 L'798;¡ :37��T8 L�25:a�;���;�X�+798 40¡ 13:37s�6�; s¡ 1/N�¢ :a� 2T�o�TL�40� :a¡ :37��T8
�< ) 1 +�AN 86251�N%¡<�K2X�X��461a���<O�T �A1`¤A26�TL�25:K1�7q� :a� 26�A1�2MLk�f�6¡A8�NP2�¡<�6:��TLk¡ :37s�6¡< s �¢�¤A2M86251e¡ :K2X��² <E26¥A251e¡< 
L°�T8'�<¤A1e¡ 4%�%��¡ 132`� 26¥<�A:K2X� :�� :a�67s� :K2X�e�6867q£!� 2<²f� 84� D,�G¡}���R�68;� :a� 26�A1325:37s�6¡< �798 :K1a���%�;� :37��T8 7s�v¤T7�¥A2M8��
¡A8;� � Q-� 7s�p¡A8 79L'L�2M8%�K2-�o�R s  2X� :37��T8��<S�6 s¡<�e�37s�6¡< P:a� 26�A132MLT��461a�\¥A2M8 N�¢*� �R� �$L�25:a�'��� � QMD,� B
� Q ��� ²
"$25132<��� 2p���R�; s�k 97(�A2�:��~�a�;�8� �;�8��8626� :a� 26�A132MLT�|�6¡A8�N�2 f < f DLU[< f 7�I)�1 +�AN 8 251�N0¡<�K2X�|¡ 1�2u�o�TLON 798 2X��$7 :a� 1e¡ :37��T8%¡< �O¡<� :��A1�7('X¡ :37��T8�²¶µ^�r¡A8 2-�'¡AL�4%  2�� 2v�K:a¡ 13:r� 7 :a�f¡x��2X s  !N�E8'�\�$8 :a� 26�A132ML  1a�TL :K1,7s¡A8'¤R  2
¤A26�TL�25:K1a¢<���K252*��� � ²
,.-0/�1 7 /&2�
 µ :K1�7s¡A8'¤R  2 7q� 1�7�¤R� :�!h¡A8'¤R  2X� 7��¡A8;�f�T8; s¢ 7�+:a� 2 132X q¡ :37��T8

Ã)Äd� ´LÅ D+ªI6 ©^ÁÆ±�ÅÈÇ H Q �TS

7s�C¥+¡< 97s��²
�|¢ :a� 2O0�¢E:a�;¡+¤<�A132X¡A8 :a�626�A132ML ¡ :K1�7q¡A8'¤R  2 7s� 1�7s¤R�;:�!h¡A8'¤R 92X� 7��¡A8;�f�T8; �¢ 7�

Ã Äd# ´LÅ%HA¦ � ÁÆ§ � Á�¨ � S H�§ � ÁÆ¨ � ÁÆ¦ � S HA¨ � Á�¦ � ÁÆ§ � S�ÅÈÇ�� H QM@TS

"p�\� �6¡A8Æ� 2 461a�8¥A2�¡ :a� 26�A132ML  97 �A2 :a� 2`¤T7�¥A2M8 �T8 2 N�¢ ) 1 +�AN 8 251 N%¡<�K2X�O:K2X�e�6867q£!� 2X�� "$25132 7s�O:a� 2
¤A2M8 251e¡<  ¡< s¤<�A1�7 :a�6L�´
Q+²���� 7 1��5/ � 3������ � 3������ = �^�K2�¡«�a�67 :a¡ N0  2�:K251�L �A1K� 251 :��I2X  79L'798;¡ :K2f¡< s �N%� : :a� 2f¥�¡ 1,7s¡ N%  2X�
ª�.�© ¡A8;� ±����6�6� 131�798;¤ 798?H Q �TSK² =C¡< s�6�; s¡ :K2�¡�) 1 +�AN 8 251�N%¡<�37s� � �$79:a� 132X�K4P2X� :�:�� :a�62 :K251�L
�A1e�6251¶�e�'�R�32M8kO�A1 :a� 2 4��R �¢
8'�TL'7s¡< ���¢��K:K2ML ? Ã)Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd# A ��¡A8;��� 8%�°¡/4��R �¢E8;�TL'7s¡<  Ã�� �
:a�;¡ :C�'�E2X�G�T8; �¢�� 254P2M8;�`�T8�ª�.�©�¡A8;��±>²�³;¡<� :��A1�7 '52 Ã �;¡A8;�f�a�'�\� :a�;¡ : :a� 2��T8; �¢�¤A26�TL�25:K1�7s�6¡< s s¢
4��R�a�379N%  2^O¡<� :��A1 7s� Ã)Äd� ²

�



D�²���� 7 1��5/ � 3 � ��� � 3 � ��� = �^�K2�¡«�a�67 :a¡ N0  2�:K251�L �A1K� 251 :��I2X  79L'798;¡ :K2f¡< s �N%� : :a� 2f¥�¡ 1,7s¡ N%  2X�
¦�.e§�¡A8;��¨}���6�6� 131�7 8'¤ 798"H QM@TSK² =C¡< s�6�; s¡ :K2�¡�) 1 +�AN 8 251 N0¡<�37s�K�¯�$7 :a� 132X�K4P2X� : :�� :a� 2I:K251�L
�A1e�6251¶�e�'�R�32M8kO�A1 :a� 2 4��R �¢
8'�TL'7s¡< ���¢��K:K2ML ? Ã)Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd� A ��¡A8;��� 8%�°¡/4��R �¢E8;�TL'7s¡<  Ã�� �
:a�;¡ :u�'� 2X�p�T8; �¢f� 254P2M8;���T8w¦�.e§�¡A8;�w¨�²�³;¡<� :��A1,7 '52 Ã �%¡A8;���e�'�8� :a�;¡ :�:a� 2~�T8; �¢`¤A26�TL�25:K1�7s�6¡< s s¢
4��R�a�379N%  2^O¡<� :��A1 7s� Ã)Äd# ²

� : 7s���AN�¥E7��R�%���;�8� :��°¤A2M8 251e¡<  7 '52�:a�67s� L�25:a�'����²S�VI�a�;�6� 2X�a��A�; ��
:a� 2�:V�|�k�K:K2540� 461a�8¥A2�:a� 2�2X£��67�¥+¡<  2M8;� 2
�< :a�62/:h���T¤A26�TL�25:K1�7q���K:a¡ :K2ML�2M8 :a�6²
��8/:a�62�¤T7�¥A2M8v�6¡<�K2<�+� 2¶�;�K2j� 1e�K: :a� 2�¥+¡ 1�7s¡ N0  2��A1e� 251�798;¤%?8®0.a¦�.e§a.a¨,.e±/.aª�.�© A �>¡A8;�v�o�TL�40� :K2�:a� 2 ) 1,+�AN 8 251
N%¡<�37s� �Æ�<7? Ã Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd# A �$79:a� 1�26¤R¡ 1e� :��':a� 2-�o�A13132X�34#�T8%�6798'¤x  2-� 7s�o�<¤A1e¡ 4%�67q�6¡<  :K251,L �A1e� 251X²��
�o�T8;:a¡A798%��:a� 2�HOA¡<� :��A1�7 '52X� S 4��R �¢E8;�TL'7s¡< 

H D�ªG6 © 6�±GSPH D�ªG6 ©uÁ ±GS!© � ± �
798 :a� 2~¥�¡ 1,7s¡ N%  2X�rª�.�©k¡A8%��±>�%�T8; s¢<²�< 798;� 2R8 2M79:a� 251r�<S©,.e±x�A1 D�ª 6 © 6
±��6¡A8 N�20'5251a�IHA¡<� :a�%¡< s �¢}¡< s 
�R� 1~¥+¡ 1�7s¡ N0  2X��¦�.e§ .a¨ .�©,.aª�.e±/.a® ¡ 1�2 8'�T868626¤R¡ :37�¥A2 SK��:a� 2`�T8; �¢ 4��R�a�37 N 7s 97 :V¢ 7s�O:a�;¡ :�D�ª 6�©~Á�±fÅ Ç��
� 2M8;� 2 H Q �TS�L~�;�3: N�2-¥+¡< 97s�)²
Â 8 :a� 2 �A:a� 251}�;¡A8;�)��:a� 2 ) 1 +�AN 86251 N%¡<�37s�`�< ? Ã Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd� A �$7 :a� 132X�K4P2X� : :�� :a� 2«¥+¡ 1�7s¡ N%  2�A1e� 251�798;¤ ?8ª�.�©,.a®%.e±/.a¦�.e§ .a¨ A �o�T8 :a¡A798;� :a�62 4��R �¢
8'�TL'7s¡<  Ã)Äd# ² � �67s� � 867s�e� 2X���R� 1 461e�!�<)�< � � 26�A132MLe��²
��8 :a� 2 8 2-�
:C�K2X� :37��T8���� 2-�$7s s 0�a�'�\� �'�8� :a� 2-�a¡AL'2�L'25:a�'���f�6¡A8 NP2��;�K2X� :��k� 2X�;�%� 2 8 26� ¤A26�TL'25:K1�7s�
:a� 26�A132MLk�6²

� � � &�� �4� * �/�)����� �	� ( � ��� � ��� #
$¶£��;¡ :37��T8 H Q �TSr¤T7�¥A2X�p¡T� 2X�a� 1�7 4 :37��T8f�<S¡�1�7�¤R� :�!h¡A8'¤R  2X� :K1,7s¡A8'¤R  2 798 :K251�Lk�r�<�:a� 2�¥�¡ 1�7q¡ N%  2X�G©,.aª ¡A8;�
±R² Â �61 862-�E:G£!�62X�K:37��T8f�$7s q 6NP2<� :�����8;��¡x�37 L'7s s¡ 1�� 2X�a� 1�7 4 :37��T8T�<4¡A8 7s���R�a� 2X 92X��¡A8%���<4¡A8 2X£!� 7s s¡ :K251e¡< 
:K1�7s¡A8'¤R  2<²
+ 25:S�;�H� 1e�K:�¡<�a�a� L�2�:a�%¡ :4�R�61 :K1,7s¡A8'¤R  2 7s��7s���R�a� 2X 92X�6² � �67s� 7s� �AN�¥
7��R�;�a �¢/2X£��67�¥+¡<  2M8 :+:��/:a�62�4��R �¢
8'�TL'7s¡< 
7s� 2M8 :37 :h¢

Ã)Äd# ´LÅ HA¦�ÁÆ§5S HA¦�Á�¨MS H�§�Á�¨MS�ÅÈÇg�
���;¡ : 7s� :a� 2~�o�A13132X�K4��T8;�67 8'¤O1�2X s¡ :37��T8 798 :K251�Lk�r�<�©,.aª ¡A8;��± � � 2~�o�TL�40� :K2 :a� 2 )�1 +�AN 8 251 N%¡<�37s� �
�<�? Ã Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd# A � 7 :a� 132X�K4P2X� : :�� :a� 2v¥+¡ 1�7s¡ N%  2-�A1K� 251�798'¤ ?8®0.a¦�.e§ .a¨,.e±/.aª�.�© A ² � �o�T8 :a¡A798;� :a� 2
4#�R s¢E8'�TL�7s¡< 


 @GF�ª 	 © 6 F�:�ª � © � Á F�ª � ± � 6 QMD�ª © 	 Á D+ÇSª ©�± � 6 © � 6 D4© � ± � 6�± ��� © � ± � �

<
798;� 2 8 2M79:a� 251p±R8;�A1r©°¡ 132\'5251a�'�%� 2v¤A25:
Ã Äd� ´LÅ @GF�ª 	 © 6 F�:�ª � © � Á F�ª � ± � 6 QMD�ª © 	 Á D+ÇSª ©S± � 6 © � 6 D4© � ± � 6�± � ÅÈÇ�� H QF�AS

� � 2u£�� 2X�K:37s�T8'132MLk¡A7 8;���A4P2M8k�u� 25:a� 251¶�A1 8'�A:�H QF�AS�79L'4% 97 2X� :a�%¡ : :a� 2 :K1�7s¡A8'¤R  2 7s� 7s�a�R�a� 2X  2X�6² � �R461e�8¥A2
:a�67s�k¡<�a�32513:37��T8��G� 2w�o�TL�4%�6:K2 :a� 2 )�1 +�AN 8 251 N%¡<�37s� � �<.? Ã Ä . Ã � . Ã 4 . Ã Ä�Ä . Ã Äd��A � 7 :a� 132X�K4P2X� :':�� :a� 2¥�¡ 1�7q¡ N%  2��A1e� 251�7 8'¤K?8®%.e±/.aª�.�©,.a¦�.e§ .a¨ A ² � �o�T8;:a¡A798%� :a� 2 4��R �¢
8'�TL'7s¡< 

HA¦�Á�§5S � HA¦�Á�¨MS � H�§76 ¨MS � H�§�Á ¨MS � § � ¨ .

� 2M8;� 2v� 2�¡ 132v�'�T862<²

@



Qp�A:K2 :a�;¡ :�H QF�AS/7s�-¡ L��;�K� L°�A132k�67 ���6�;  : 4��R �¢E8;�TL'7s¡<  7s� 2M8 :37 :h¢I:a�;¡A8 H Q �TSK´�� 8 :K251�Lk�v�<|©,.aª ¡A8;�
± :a� 2~A¡<� : :a�;¡ :�:a� 2R:K1�7q¡A8'¤R  2O7q�$7s���R�e� 2X  2X��7s�$8'�A: 2-�
46132X�a�379N%  2/N�¢�¡�4��R �¢
8'�TL'7q¡< ��<¶� 26¤A13252x  2X�a� :a�;¡A8
 �R� 18²S�V4��2~¡< s ��8�·�a£!�%¡ 132/1a���A:a�6�;� 2v¤A25:�:a� 2R7q� 2M8;:379:h¢

± � Å D�� ª HAªÈÁ D4©;S 	 6 D�ª � 6 Q6ÇSª ©^Á�© � � H Q :TS
µu�u¡ N!¢E461a���;�;� :6�'� 2��;¡8¥A2 :a� 251326O�A132 461e�8¥A2X� :a�%¡ :r �A1u¡A8 7s���R�a� 2X 92X� :K1�7s¡A8'¤R 92/:a� 2 798 2X£��;¡< 97 :V¢

ªÈÁ D4©�� Ç H QM>TS

L~�;�3: NP2u¥�¡< 97q��²9�^�62 :���$|�;  251��T8 2 �E8'�\�p� :a�;¡ : :a�67s� 798 2X£��;¡< 97 :V¢k�'�R s�;� 798 2X¡<�e� :K1,7s¡A8'¤R  2����a� ² � 2��$7s s 
�o�TL�2RN%¡<�_� :�� H QM>TSC�����T8�²
"$2M8;� 2~��2v�%¡X¥A2~�62X�;�;� 2X��¡A8;� 4 1a�8¥A2X�
,.-0/�1 7 /&2�� µ :K1�7s¡A8'¤R  2 7q� 7s���R�a� 2X  2X� 7�I¡A8%���T8; �¢ 7�

@GF�ª 	 © 6 F�:�ª � © � Á F�ª � ± � 6 QMD�ª © 	 Á D+ÇSª ©S± � 6 © � 6 D4© � ± � 6
± � ÅÈÇ
�A1

± � Å D � ª HAªÈÁ D4©;S 	 6 D�ª � 6 Q6ÇSª ©^Á�© � � �

Qp�A:K2O:a�;¡ :�:a� 2 � ¡X¢� ��A1p�3251�7 2X� 2-�
4%¡A8;�37s�T8f�<S±>�'¤T7�¥A2M8 N�¢ H Q :TSK�#¡ :r©vÅÈÇ°¤T7s¥A2X�

±^Å D�ª 6 © 6 © �
FRª 6 © 	

:+ª � 6��'HO© � S6�

��8 :K251�Lk���< � �626�A132ML �R:a�67s���6¡A8 NP2 798 :K2513461325:K2X�`¡<� :a� 2^O¡<� : :a�;¡ :G �A1G�3Lk¡< q ;©~¡A8 7s���R�e� 2X  2X� :K1,7s¡A8'¤R  2
7s�r¡< 9L°�R�3: 132X� :a¡A8'¤R�; s¡ 18�%¡A8;���'�\� A¡ 1p¡X�G¡X¢� 1a�TL 132X� :a¡A8;¤R�; s¡ 1�7 :V¢ 7 : 7s�6²
Q$2-�
:6�<��2G¡<�a�a� L�2�:a�%¡ :I�R� 1+:K1�7s¡A8'¤R 92�7s�+2X£!� 7s s¡ :K251e¡< �² � �67s� 7s� �AN�¥
7��R�;�a �¢�2X£��67�¥+¡<  2M8 : :�� :a� 2 4��R �¢
8'�TL'7s¡< 
7s� 2M8 :37 :37 2X�

Ã)Äd# ´LÅÈ¦~ÁÆ§CÅÈÇ ¡A8;� Ã Ä	� ´LÅ ¦�ÁÆ¨CÅ Ç�� H D+Ç;S
� �}�AN :a¡A798 ¡A8 2X£��67�¥+¡<  2M8 :v�K:a¡ :K2ML�2M8 : 798 :K251,Lk�-�<G© .aª ¡A8;� ±R�I��2��o�TL�4%� :K2':a�62*) 1 +�AN 8 251RN%¡<�37s�8�
�<�? Ã Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd# . Ã)Ä	� A � 7 :a� 132X�K4P2X� : :��':a�62v¥�¡ 1,7s¡ N%  2��A1e� 251,798'¤K?8¦�.e§a.a¨,.a®0.e±>.aª�.�© A ² � �o�T8 :a¡A798;�
:a� 2 4��R �¢
8'�TL'7s¡< 

HAªÈÁ D4©;S!©�±%.
� 2M8;� 2

Ã)Äd� ´LÅÈªÈÁ D4©~ÅÈÇ�� H D
QCS
� 2-�|�R�; q�`  7 �A2 :��k�e�'�8� :a�;¡ :RH D
QCS 79L'4% 97 2X� :a�;¡ : :a� 2�:K1�7s¡A8'¤R  2�7s� 2X£��67s s¡ :K251e¡<  ²4��: 7s�6�E7 8;�T�< Lk¡+¤T7s� :��
¡<�a�a�6L�2�:a� 7s���o�R�; s�«���A1A�w�37 8;� 2x�R� 1 798 4%�6: 7s�^�T8; s¢��T8 2�2X£��;¡ :37��T8��I¡A8;�«�R� 1-�R� :K4%�6:^���R�; s�INP2 :h���'�
8;¡AL�2X �¢ H D+Ç;SK²r³ 1a�TL :a� 2 4��T798 :C�<S¥
7 26� �<�7s� 2X¡<  :a� 26�A1a¢ :a�67s�u�a�'�R�; s� 8;�A:r�|�A1_�0² + 25: � � 8 26¥A2513:a�62X  2X�a�
:K1a¢<²
� 2~�o�TL�4%�6:K2 :a� 2 ) 1,+�AN 8 251�N%¡<��7s� � �<�? Ã)Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd� A �$7 :a� 132X�34�2X� : :�� :a� 2v¥+¡ 1�7s¡ N% 92^�A1K� 251�798'¤?8ª�.a®%.e±/.�© .a¦�.e§ .a¨ A ² �Æ�o�T8 :a¡A798;�$:a� 2 4��R �¢
8'�TL'7s¡< 

§�H�§76 ¨MS 
 ¦ 	 6�§ 	 6 ¨ 	 Á�¦ � §|Á�¦G§ � Á�¦ � ¨|ÁÆ¦|¨ � ÁÆ§ � ¨�ÁÆ§#¨ � 6 �+¦�§ � .

� 2M8;� 2v� 2v¤A25:�:a� 2O7s� 2M8 :37 :h¢
¦ 	 6�§ 	 6 ¨ 	 Á�¦ � §|Á�¦�§ � Á�¦ � ¨�Á�¦�¨ � Á § � ¨�ÁÆ§#¨ � 6 �+¦�§y¨uÅÈÇ��

�



�b��:a�67q�+2X£��67�¥+¡<  2M8 :+:��/:a�62�A¡<� : :a�;¡ : :a� 2 :K1�7q¡A8'¤R  2 7s� 2X£!�67q s¡ :K251e¡<  ����2X��� � �67s�6�+�'�8� 26¥A251X�E7s��8'�A:S¡�132X�a�;  :
�< ) 1 +�AN 8 251 N%¡<�K2X�^�o�TL�4%� :a¡ :37s�T8;�6�0¡A8%�w�6¡A868;�A:$NP2�� 2X�;�%� 2X� N�¢ 4#�R s¢E8'�TL�7s¡< �¡ 1�7 :a�6L'25:37s�v¡< ��T8 2<� N%� :
� 254P2M8;�;�C� 2X¡8¥E7s s¢T�T8 :a�62-O¡<� : :a�;¡ :�:K1�7s¡A8;¤R  2X�C 97�¥A2 798 :a�62v�a� N%�K25:RHA¦�.e§ .a¨MS � HAÇ�.�� S 	 ²
� � 2p¡ N��8¥A2^�o�TL�4%� :a¡ :37s�T8;� HO�A1�¡��o�TL�4%�6:a¡ :37��T8'N%¡<�32X�k�T8':a�62r �A1,L~�; q¡<�S�< � � 26�A132ML�D����K252 � >,� SS�a�;�8�
2X¡<�37s �¢ :a�;¡ :

ªÈÁ D�©�� Ç
7�4¡A8%�f�T8; �¢ 7�
� HA¦�.e§a.a¨MS�´LÅ ¦ 	 6�§ 	 6 ¨ 	 Á�¦ � §�Á ¦�§ � Á�¦ � ¨�Á�¦�¨ � Á�§ � ¨GÁ�§#¨ � 6 �+¦�§y¨pÅ F�® HAª Á D�©;S � Ç��

� 2�� 7s s  8'�\� �a�;�8� :a�;¡ : � HA¦�.e§ .a¨MS � ÇTO�A1�¡< s  ¦�.e§ .a¨ � Ç��$7 :a� 2X£��;¡< 979:h¢ 7�S¡A8;�w�T8; �¢ 7��¦�Å §uÅ·¨��
� 2M8;� 2 7� :a� 2 :K1�7s¡A8;¤R  2 7q�R2X£��67s s¡ :K251K¡< �²«��8 4%¡ 13:37q�6�; s¡ 1X��:a�67s�~¤T7�¥A2X�°¡A8 2X  2ML'2M8;:a¡ 1a¢ 461a���<C�< $|�;  251 � �
798 2X£��;¡< 97 :V¢IH QM>TSK²
µ 8 2X¡<�a¢f�6¡< q�6�; s¡ :37��T8}�e�'�8�p��:a�;¡ :�:a� 2R7q� 2M8;:379:h¢

� H���6
	0.��86	%. À 6
	�S�Å 	
D

 H��TÁ�� S � 6 H���Á À S � 6 H��xÁ À S � � 6 � H��H.���. À S H DADTS

7s�C¥+¡< 97s��²
�|¢���¢
L'L�25:K1e¢ �o�T8%�37s� 251e¡ :37s�T8;�6��79:�7s� 2M8'�R�'¤R� :���¡<�a�a� L�2 :a�;¡ :T¦ � § � ¨ � Ç�² � 2w�a�6N%�K:37 :a� :K2
À ÅÈÇ�.�	 ÅÈ¨��%¡A8;� :a�6251326 �A1�2��fÅÈ¦~Á�¨ � Ç�.��TÅ §|Á�¨ � Ç�798 H DADTSK�0¡A8;�}¤A25:$:a� 2/13254 132X�K2M8 :a¡ :37��T8

� HA¦�.e§ .a¨MS Å ¨
D

 HA¦�ÁÆ§5S � 6 HA¦�Á�¨MS � 6 H�§�Á�¨MS � � 6 � HA¦�Á�¨,.e§|Á�¨,.aÇ;S

Å ¨
D

 HA¦�ÁÆ§5S � 6 HA¦�Á�¨MS � 6 H�§�Á�¨MS � � 6 HA¦~ÁÆ§5S � HA¦6
§�Á D+¨MS6� H D��TS

� �67s� 13254 132X�K2M8 :a¡ :37��T8}�a�'�\�p� :a�;¡ : � HA¦�.e§a.a¨MS � Ç�NP2X�6¡<�;�K2v¡< s P:a�62��a�6L'LT¡A8;�;�G�;¡X¥A2O:a�67s� 461e�A4�251�:h¢<²
<
798;� 2 � HA¦�.e§ .a¨5S 798IH D��TS 7s� :a� 2-�a�6L¬�< O�R� 1 8'�T868 26¤R¡ :37s¥A2/:K251�Lk�6� � HA¦�.e§ .a¨MS¶ÅÈÇ 7� ¡A8%�f�T8; �¢�7�I¡< s #�<
:a� 2X�K2�¡ 132%'5251a�'� 79L�40 �¢E7 8'¤�¦°Å §CÅÈ¨��6NP2X�6¡<�;�K2v¨��Å Ç�² "$2M8%� 2 :a� 2 :K1�7q¡A8'¤R  2/7s� 2X£��67s s¡ :K251K¡< �²
� � 251326O�A132-� 2��;¡X¥A2�� 2X�;�;� 2X�
,.-0/�1 7 /&2 � µ :K1�7s¡A8'¤R  2 7q� 2X£!�67q s¡ :K251e¡<  7�4¡A8;���T8; s¢ 7�

ª Å?D�© �

µ 8!¢f�A:a� 251�:K1�7s¡A8;¤R  2v�a¡ :37s��� 2X� :a� 2 798 2X£��;¡< 979:h¢
ª�� D�© � �

Q$2-�
:6�G��2}¡ 132 7 8;:K25132X�3:K2X� :�� � 8;� ¡A8 2X£��;¡A7�¥+¡<  2M8 :k�K:a¡ :K2ML�2M8 :�798 :K251�Lk�x�<^©,.aª ¡A8;�
±>�|�'�A4P26A�; s �¢
 9798 2X¡ 1C¡<� H Q �TSK�;O�A1 :a� 2-A¡<� : :a�;¡ :C¡ :K1�7s¡A8'¤R  2��;¡<�C¡A8�¡A8'¤R 92^�<I¥�¡< q� 2��¶² Qu�A:K2/:a�;¡ : � �626�A132ML �~¤T7�¥A2X�
:a� 2�¡A8;��� 251�:��':a� 7s�r£�� 2X�K:37��T8fO�A1�� Å���� D�²
�|¢ :a� 2~ s¡X� �<��o�R�379862X�6�%¡ :K1�7s¡A8;¤R  2v�;¡<�r¡A8}¡A8;¤R  2v�<4¥�¡< s�62�� 7sI¡A8;���T8% �¢ 7�
Ã)Äd# ´LÅ HA¦ � Á^§ � Á^¨ � 6 D°�o�R� H���S�§#¨MSPH�§ � Á^¦ � Áu¨ � 6 Dk�o�R�CH���S�¦�¨MSPHA¨ � Á^¦ � Á^§ � 6 Dk�o�R� H�� S�¦�§5S¶Å Ç��OH DGF S

� 2~�o�TL�4%�6:K2 :a� 2 ) 1 +�AN 8 251�N%¡<��7s� � �<�? Ã Ä . Ã � . Ã 4 . Ã Ä�Ä . Ã Äd#�A �$7 :a� 132X�34�2X� : :�� :a� 2v¥+¡ 1�7s¡ N% 92^�A1K� 251�798'¤?8®%.a¦�.e§ .a¨ .e±/.aª�.�© A ² � �o�T8;:a¡A798%� :a� 2 4��R �¢
8'�TL'7s¡< 
± � © � 
 F�ª � �o�R� 	 H���S4Á F�ª HAª 6 ©;S��o�R� � H�� S
6 HO© � 6�± � Á F�ª � S��o�R� H�� S
6 F�ª � 6 F�ª © 6Æ© � ÁÆ± � � .

:



¡A8;�}�3798%� 2 8 2M7 :a� 251p±O8'�A1r©°¡ 132 '5251e�'�;��2~�o�T8;�6 s�;� 2/:a�%¡ :
Ã ´LÅ F�ª � �o�R� 	 H�� S)Á F�ª HAª;6 ©;S��o�R� � H�� S56 HO© � 6�± � Á F�ª � S��o�R�GH���S 6 F�ª � 6 F�ª ©�6 © � Á«± � ÅÈÇ��

� 8'O�A13:a�68%¡ :K2X �¢ 1e¡ :37��T8;¡< ¶O¡<� :��A1,7 'X¡ :37��T8 7s�R8;�A:~�a�;�6� 2X�e��O�% �:��Y� 8;��  798 2X¡ 1vA¡<� :��A1e�x¡<�O7 8 :a� 2`�6¡<�K2f�<
� � 26�A132ML ��² � �67s���o�TL�2X�- 1a�TL :a� 2xA¡<� :/:a�;¡ :/:K1�7�¤<�T8'�TL'25:K1�7s� 2-�E4 132X�a�37��T8%�^¡ 4 4�2X¡ 18² � 79:a� 1K¡ :37��T8;¡< 
:K1�7�¤<�T8'�TL�25:K1,7s�¶A¡<� :��A1�7 'X¡ :37s�T8C� QAQ � �T79L�40  2ML�2M8 :K2X�O798O:a� 2�	 $����/= $ 4%¡<�_��¡+¤A2�� ��� ������� $*� :,� �<�T8 2 � 8;�;�
:a� 2vA¡<� :��A1�7 'X¡ :37��T8

Ã Å D	�AFT�o�R� � D �37 8 � � D ª 6 �o�R� � D © 6 �37 8 � D ±�
��AF��o�R� � D �3798 � � D ª 6 �o�R� � D ©�Á��3798 � D ±
 .

�'�8� 26¥A251X² �|¢�¤A26�TL'25:K1�7s���o�T8;�37s� 251K¡ :37��T8;�6�rÇ�� ��� ��� D��u�62M8;� 2w¡< s $:K1�7�¤<�T8'�TL'25:K1�7s� 2-�
46132X�e�37��T8;�
���6�6� 1�1�798'¤°¡ 132R8;�T868 26¤R¡ :37�¥A2<² � � 251326O�A132<� :a� 2 � 1K�K:CO¡<� :��A1^�6¡A868'�A:�2X£��;¡< I'5251e�'�0¡A8;�f� 2v¤A25:

Ã Äd� ´LÅ F��o�R� � D �3798 �
�
D ª 6 �o�R�

�
D ©�Á��3798

�
D ±^Å Ç�� H D��TS

+ 25: � �r�K� 2X�A�`�p� 25:a� 251 H D��TS 79L'4% 97 2X� H DGF SK² � � 4 1a�8¥A2/:a�67q��¡<�e�K2513:37��T8���� 2-�o�TL�4%� :K2�:a� 2%) 1 +�AN 8 251 N%¡<�37s�
�È�<? Ã)Ä . Ã � . Ã54 . Ã)Ä�Ä . Ã)Äd� A �$7 :a� 1�2X�K4P2X� : :�� :a� 2�¥�¡ 1,7s¡ N%  2°�A1e�6251�798'¤ ?8®0.e±>.aª�.�©,.a¦�.e§a.a¨ A ² � �o�T8 :a¡A798;�
:a� 2 4��R �¢
8'�TL'7s¡<  Ã)Äd# �%� 2M8%� 2-��2�¡ 1�2��'�T8 2<²
� 2R:a� 251326O�A132��%¡X¥A2�� 2X�%�;� 2X� :a� 2
,.-0/�1 7 /&2�� µ :K1�7s¡A8'¤R  2v�%¡<�r¡A8}¡A8'¤R  2��<I¥+¡< s� 2�� 7�4¡A8;���T8; �¢ 7�+:a� 2/132X s¡ :37��T8

© 6 D H QrÁ��o�R� ��S�ª Å :a¡A8 � D�� ±
7s�C¥+¡< 97s��²

� �R�-����� � � ��� � # �'. � #
��8I:a�67s�^�K2X� :37��T8�� 2~� 7s s  4 132X�K2M8 :^���TL'2 L°�A1�2O132X�e�;  :a�u�T8 40 s¡A8 2R:K1,7s¡A8'¤R  2X�6² � �67q��:379L�2�� 2�¡ 132�798 :K251 !
2X�K:K2X� 798 :a� 2°�o�T868 2X� :37��T8INP25:h� 252M8 :a� 2°� 2M7�¤R� :a� ½�� . ½�� ¡A8;� ½%¾ ¡A8;� :a�62x��7s� 2X  2M8'¤A:a�%�u¦�.e§ .a¨\² � � :a� 2
4#�R s¢E8'�TL�7s¡< s� Ã Ä . � � � . Ã # �<��CQr��2^¡<�;��:a� 2p�o¢��6 97s��2X£!�;¡ :37s�T8;���o�A13132X�34#�T8%�6798'¤�:�� H�TSd!,H @TS 798!¥<�R �¥
798'¤/:a� 2� 2M7�¤R� :a� ½�� . ½�� ¡A8;� :a�62M7 1��o�A13132X�K4��T8;� 798'¤-�K26¤TL�2M8 :a� ���<#¦�¡A8;� ���<�§\² � �67q��132X�a�;  :a� 7 8 Q F 2X£!�%¡ :37��T8;�6²
<
798;� 2~��2x¡ 132 8'�A: 7 8;:K25132X�3:K2X� 798 :a� 2��K26¤TL�2M8 :a� � .���¡A8;� À �#��2 2X 979L�798;¡ :K2R:a�62ML��#¡A8%�w¡ 131,7�¥A2~¡ :�:a� 2 �R s s�8�$798;¤ QAQ 2X£!�;¡ :37s�T8;�6²
,.-0/�1 7 /&2�� � � 2  �R s s�8�$798;¤ QAQ 2X£��;¡ :37��T8;� � 2X�a� 1�7 NP2 :a� 2 132X s¡ :37��T8%�%NP25:h� 252M8 :a� 2 ¥�¡ 1,7s¡ N%  2X�
¦�.e§ .a¨,. ½ � . ½�� . ½ ¾ .e±/.a®%.�©,.aª �<S¡�:K1�7s¡A8;¤R  2
B D�ª ½�� ÁÆ§#¨rÅÈÇ�.6Á D�® ½�� 6 D�®w©%6�§ ½�� © 6�¨ ½�� ©�ÅÈÇ�.6Á D�®C6 ¦ ½�� ÅÈÇ�.
D�ª ½�� Á�¦|¨pÅ Ç�.6Á D�®C6�§ ½�� ÅÈÇ�.�D�ª ½;¾ Á�¦G§CÅÈÇ�.6Á D�® 6 ¨ ½;¾ ÅÈÇ�.
QM@�ª © 6 ¦ � Á D�¦G§�Á D�¦|¨�6
§ � Á DS§0¨�6�¨ � 6 FS© � Å Ç�.KF�®wª ÁÆ¦�§#¨pÅÈÇ�.
Á D�®E6 ¦|© 6�§0© 6�¨0©�ÅÈÇ�.6Áu¦~Á §¶ÁÆ¨�6 DS±^Å Ç J*�

Qp�A:K2 :a�;¡ :6�0¡+¤R¡A7 8��6:a� 2 2X£��;¡ :37��T8%�p�;¡8¥A2~¡ : Lk�R�K:p� 26¤A13252��k�37 8;� 2-��2~�;¡X¥A2x�67�¥
7s� 2X�`�R� :rA¡<� :��A1e� :a�;¡ :
�6¡A868'�A:�2X£��;¡< I'5251a�'² �

Qp�\� � 2G�6¡A8��62X�;�;� 2 2X£��67�¥+¡<  2M8 :I�K:a¡ :K2ML'2M8;:a�S¡<�I��2G�67s�O798 :a�62 461326¥
7��R�;�I�K2X� :37��T8;�X²@�^�3798'¤ � � 26�A132ML �!�
:a� 2vO�R s ��8� 798'¤x¤A26�TL�25:K1�7s�6¡< I�K:a¡ :K2ML�2M8 :a�u¡ 1�2�¡<� :��TLk¡ :37s�6¡< q �¢`�62X�;�;� 2X��²

>



,.-0/�1 7 /&2�� µ :K1�7s¡A8'¤R  2v�%¡<�r¡�1�7�¤R� :r¡A8'¤R  2v¡ :�¹%7�4¡A8;���T8; �¢
½�� � ½�� � Á 
 ½�� � 6 ½�� � � ½;¾ � ÅÈÇ��

�V�¡�:K1�7s¡A8;¤R  2v�;¡<�r¡ 1�7s¤R�;:r¡A8'¤R 92�¡ :^¹ :a�62M8 :a� 2/132X s¡ :37s�T8;�
½ � Å § . ½�� ÅÈ¦�. ¨ ½ ¾ ÅÈ¦G§

¡ 132�¥�¡<  7s��² <
79L�7s s¡ 1x�K:a¡ :K2ML�2M8 :a�k�'�R s� 7�p¡ :K1,7s¡A8'¤R  2f�;¡<�°¡ 1�7�¤R� :°¡A8'¤R  2�¡ :�:a� 2f�A:a� 251k¥A251�:37s� 2X�6²�� 8
4%¡ 13:37s�6�; q¡ 1X�'¡�:K1�7s¡A8'¤R 92 7s� 1�7�¤R� :�!h¡A8'¤R  2X� 7sI¡A8;���T8% �¢ 7�

 ½�� � ½�� � Á ½�� � ½;¾ � Á ½�� � ½%¾ � � 
 ½�� � ½;¾ � Á ½�� � ½�� � Á ½%¾ � ½�� � � 
 ½%¾ � ½�� � Á ½%¾ � ½�� � Á ½�� � ½�� � � ÅÈÇ �

Qp�A:K2 :a�;¡ :x���TL�2��<�:a� 2X�K2`�K:a¡ :K2ML�2M8 :a�°¡ 132 1K¡ :a� 251O:K1,7�¥E7q¡< S 1e�TL :a� 2 4��T798 :v�<C¥E7926� �< 2X  2ML'2M8;:a¡ 1a¢
¤A26�TL�25:K1a¢<²Gµ· 979:K:a  2-  2X�a� :K1�7s¥E7s¡<  7q� :a� 2vO�R s ��8� 798'¤x�K:a¡ :K2ML�2M8 :^� 2X�e� 1�7 N 798;¤�¡A8'¤R 92X�C�<I¥+¡< s� 2��|�6:a�'�R�;¤R��²
,.-0/�1 7 /&2�� µ :K1�7s¡A8'¤R  2v�%¡<�r¡A8}¡A8'¤R  2��<I¥+¡< s� 2�� ¡ :^¹ 7�I¡A8;�}�T8; �¢

Dx�o�R� H�� S ½��+½��a½%¾ � 6 ½�� � ½�� � Á ½�� � ½;¾ � Á ½�� � ½%¾ � ÅÈÇ��
�V�¡�:K1�7s¡A8;¤R  2v�;¡<�r¡A8}¡A8;¤R  2-�<�¥�¡< s�62�� ¡ :�¹":a� 2M8��T8 2~�;¡<�

½�� Å §��3798 � ½�� ÅÈ¦���798 � ¨ ½;¾ ÅÈ¦G§^�3798 ���
<
79L'7s q¡ 1G�3:a¡ :K2ML�2M8;:a�^�'�R s� 7sI¡�:K1�7q¡A8'¤R  2-�;¡<�p¡A8�¡A8'¤R  2-�<�¥�¡< q� 2��Æ¡ : :a� 2-�A:a� 251u¥A2513:37s� 2X�6² �
Â 8 2v�6¡A8��62X�a� 1�7 NP2�:a� 2/1�7�¤R� :�!h¡A8'¤R  2R461a�A4P2513:h¢`¡< s���'N�¢
,.-0/�1 7 /&2 3�� µ":K1�7q¡A8'¤R  2/7s� 1�7s¤R�;:�!h¡A8'¤R 92X� 7�I¡A8%���T8; �¢ 7�

HA¦~Á ½�� SPHA¦�Á ½%¾ SPH�§�Á ½�� SPH�§�Á ½;¾ SPHA¨rÁ ½�� SPHA¨GÁ ½�� SSÅÈÇg�
��8 40¡ 13:37s�6�; s¡ 18´j$�7 :a� 251 9,;�< �<+:a� 2O7s� 2M8 :37 :37 2X�

½�� ÅÈ¦�. ½%¾ ÅÈ¦�. ½�� Å § . ½;¾ Å §a. ½�� Å ¨ . �A1 ½�� ÅÈ¨
79L�4% 9792X��:a�%¡ :�:a� 2/:K1�7s¡A8;¤R  2 7s� 1�7�¤R� :�!h¡A8'¤R  2X�)² �
� �67s� :a�626�A132ML �6¡A8�NP2�1326¤R¡ 1e� 2X��¡<��:a� 2^ 979L'79:��6¡<�32p�< :a� 2rO�R s ��\�$798'¤/1�2X�a�;  :S�< 2X  2ML'2M8;:a¡ 1a¢�:K1,7�¤<�T8'�TL�!
25:K1a¢f�p�67s�K� 7s�C¡< s���'2X¡<��7s �¢��62X�;�;� 2X� N�¢��R�61�:K2X�e�68 7s£!�62<²
,.-0/�1 7 /&2 353 µ":K1�7q¡A8'¤R  2-�;¡<�r¡A8w¡A8'¤R  2-�<�¥�¡< q� 2�� 7s4¡A8;�f�T8% �¢
HA¦��3798 ��Á ½�� SPHA¦��3798 ��Á ½%¾ SPH�§#�3798 �wÁ ½�� SPH�§#�3798 ��Á ½%¾ SPHA¨#��798 ��Á ½�� SPHA¨#��798��wÁ ½�� S¶Å�Ç��

��8 40¡ 13:37s�6�; s¡ 18´j$�7 :a� 251 9,;�< �<+:a� 2O7s� 2M8 :37 :37 2X�
½�� ÅÈ¦��3798 � . ½%¾ ÅÈ¦��3798 � . ½�� Å §#�3798 � . ½;¾ Å §#�3798 � . ½�� ÅÈ¨��3798 � . �A1 ½�� ÅÈ¨��3798 �
79L�4% 9792X��:a�%¡ :�:a� 2/:K1�7s¡A8;¤R  2v�;¡<�r¡A8}¡A8;¤R  2v�<4¥�¡< s�62��¶² �
��� 251�2X¡<��:a�62^¡ N��8¥A2�132X�e�;  :a�¶�6¡A8 NP2u¡< q���~�AN :a¡A798 2X� N!¢�2X  2ML'2M8;:a¡ 1a¢T¤A26�TL�25:K1�7s�^�AN%�K251e¥�¡ :37��T8%�6� 1�2X�a�;  :a�
�< :a�62- �R s s�8�$798;¤ :V¢ 4P2�¡ 1�2R8'�A: 2X¡<�a 97s¢`� 2X�%�;� 2X��²
,.-0/�1 7 /&2 3 � � 8}¡�40 s¡A8 2�:K1�7s¡A8'¤R 92/:a� 2- �R q ��8�$7 8'¤°¡ 132 2X£��67�¥+¡<  2M8;:6´
HA¡;S ½%¾ Å��x¨ .
H N�Sf¦ � 6�§ � 6 ¨ � Á D�¦ � § � Á D�¦ � ¨ � Á DS§ � ¨ � 6 F � � ¨ � ÅÈÇ�.
HA�CS ½�� � ½�� � 6 ½�� � ½;¾ � 6 ½�� � ½;¾ � Á D ½�� � ½�� � ½%¾ � Á D ½�� � ½�� � ½;¾ � Á D ½�� � ½�� � ½%¾ � 6 F � � ½�� � ½�� � ÅÈÇ�.
HA� S�:+ª � ©R± � 	 6 
 :+ª�©R± � Á�QM@+ª � © � Á.:+ª�© 	 Áv© � ÁOD�© � ± � Á�± ��� � � 6 
 F<©<± 	 Á�QM@+ª�© � ±;Á F<© 	 ± � �uÁ F<© � ± � Å�Ç��

µ 8;¡< s�<¤<�R�;��132X�e�;  :a�C¡ 132v¥+¡< 97s�`O�A1�:a� 2R7q� 2M8;:379:37 2X� ½�� Å��°§^¡A8;� ½�� Å���¦0² �

Q6Ç



� � �/� � . � # * �/�
��8 :a�67q��¡ 13:37s�6  2 � 2 46132X�K2M8 :K2X� ¡A8 ¡< s¤<�A1�7 :a�6L N%¡<�32X�È�T8 :a� 2 �o�TL�4%�6:a¡ :37��T8 �<g) 1 +�AN 8 251 N0¡<�K2X� 798
�o�TLRN 7 8;¡ :37��T8��$7 :a� 1e¡ :37��T8;¡< IO¡<� :��A1,7 'X¡ :37��T8 :a�;¡ :/7s�^�6¡ 4%¡ N%  2 :��`¤A2M8 251e¡ :K2'8 26� ¤A26�TL�25:K1�7s� :a� 26�A1�2MLk�6²
<E26¥A251e¡< 6:a�626�A132MLk�¶�%¡<� N�252M8T� 2X�;�;� 2X�k�%�3798'¤�:a�67s� L'25:a�'���)² � � 2r�;�K2C�<�¡A8�2����5792M8;: 7 L�4%  2ML�2M8 :a¡ :37��T8
�<j�G�;�K�;NP251a¤A251a� �p¡< �¤<�A1�79:a�6L 7s� 2X�a�K2M8 :37s¡<  7 8 :a�67s� 1326¤R¡ 1K��² � 2~�;�32X�"	 $����/= $  �A1�:a� 7s� 4%� 134��R�K2<²
� 2u�67s��8;�A:¶�;�K2r�o���A1e�6798%¡ :K2C¤A26�TL�25:K1a¢k¡<�¶�%�a�;¡< ��AN%�6:�798;�K:K2X¡<�°� 2p�;�32X� 2X£!�;¡ :37s�T8;��NP25:h� 252M8':a�62r�37s� 2-!
  2M8'¤A:a�;�G¦0�%§r¡A8;��¨u�<I¡ :K1�7s¡A8;¤R  2<� :a�62 1K¡<�67970©~¡A8;��ª·�<+7 :a� 798%�57 1e�6  2^¡A8;�f�57 1e�6�6Lk�5791e�6  2<�E132X�K4P2X� :37�¥A2X �¢<�
¡A8;� 7 :a�C¡ 132X¡°®·¡A8;���57 1e�6�6Lk 25132M8%� 2�D<±>² � � 2�L�25:a�'�����6¡A8 NP2�2-�E:K2M8;�62X� 798f¡A8f�AN!¥
7��R�;�G�G¡X¢ :��k� 2X¡< 
�$7 :a�f�A:a� 251^��¢��3:K2MLk�C�<�4��R �¢E8;�TL'7s¡< �2X£!�%¡ :37��T8;�r� 2X�e� 1�7 N 798;¤~�A:a� 251u�37 :a�;¡ :37��T8%�r¡<�C� 2X s �²
� 2 132MLT¡ 1A�O:a�%¡ :|���TL�2u�<��R� 1 132X�e�;  :a�S�;¡<��N�252M8'4%� N% 97q�a� 2X� 798C� >,� 7 8k¡�  2X�e��¡<� :��TLk¡ :37s�p��¡8¢<���$7 :a�'�R� :
:a� 2��;�K2-�< ) 1 +�AN 8 251�N%¡<�K2X�X²

� ��� �'� �%.,� &�--��� � �P#
�r�|�R�% s�w  7 �A2O:�� :a�;¡A88� "$251�N�251�:�� 2X  2M8E��¡A8%����¡ 1�798 )-¡ :K251�Lk¡A868«�p�;� :a¡<�'¤R� :/L�2x¡ N#�R�6:\) 1,+�AN 8 251
N%¡<�K2X�6² � � 2k¡ 1e¤R�6L�2M8 :R:��w�62X�;�;� 2':a� 2 2X  2ML�2M8 :a¡ 1a¢ 461a���<G�< $|�;  251 � �R798 2X£��;¡< 97 :V¢ N%¡<�32X� �T8�H DADTSR7s�
�;� 2/:�� ��7 25:K251/<��e�6L'251e�a¡<��²

� � � � �'& *��

��8 :a�67s�°¡ 464P2M8;�67 �Æ� 2w�o�R s  2X� :�:a� 2 	 $����= $¬�o��� 2}�$7 :a�
�p�67s�K����2 132X� 2M7�¥A2X��:a� 2 132X�a�%  :a�°�<�:a�67s�
¡ 13:37s�6  2<²
�
	����������������	������
�������! �"#���%$�	���"��

& �������'"��($)�
	� ������%*�	��,+-�'���#�
�/.1032�4�5���6���6%$�6#�-�
�#4�032�7�6%"85��-�
�#9�032:��5(;:6�4�5'7<�
��=>032�$/?,4�6%;/?'4�6�@�?'4A�
�#B�032��8?,4�6%;/?'4�6DCE��6�@:F�?'4D�
�#G�032���5($:6�4�5'H:5,;I�

& ������+-�(	����8�%��	J��KL@M��	#�!;INPO�;�����"��,+Q.
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#9�N3��=AN3�#B�NT��G�U-NVR�@AN3;�NWHANW"�NT7�N��-NW�AN3$<NX��U�F/�
K���"Y�-032).10Z����	� ���;<CW$����'�:F[���������#�'�LK����'����"��'@��DCW����"��ACW$#���'�ANE��F�F/�

& �(	#��������	#����	���������*�	��,+1�%���#�[��"#���1.)N\��4AN]��^L��	#�!�1.�.
�#^�032�=85,785'H�6��#5,$�5��-�
�/.�.1032AC3$#_:��6���F�51CV��_�$�6#��F�51C`��6'$#_:��F�6�^#5,785'"A�

& "#������'���%�%	��
����"�����"aCVR�H�NW"�N��-NW7�N`��N3$INX��UDN`����b:F1�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.'U#F/�
�#c�032�4�5%��5,$#_�4#5���5��%_�4#5,$:5���6��:?,4�6%$�?'4�6���?'4�6'=85,"�?'4�68.
G�5'"�5'H<�
��"#������%��CW��c�5/CW$#_:��F�5($�5��-N3$#�#�%�:F1�
�#d�032ACV��_�$#_:��F�51CV��_�$�6���F�51CV��6'$�_:��F�51C`��6'$:6#��F�5,H�_�=:5'7�5���5
$�5��-�
��"#������%��CW��dANT$������:F/�

QAQ



�/.���032AC3$#_:��6���F�51CV��_�$�6#��F�51C`��6'$#_:��F�5,H�_�4�51CT$#_���F�5($�5���5'"�6�=:5'7�5,$�5��-�
��"#������%��CW�1.���N3$�������F/�
�/.,9�032AC`��_�$#_:��F�51CV��_�$�6#��F�51C`��6'$#_:��F�5/C`��6%$:6���F,_�.,G#5'78?'4A�
��"#������%��CW�1.,9�N3$�������F/�

& "#����"#������	��#�����%�%	!��KL" ��	#�LH�N]O�;�����"��,+ 4
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#9�N3��=AN3�#B�NT��G�U-NVR�@AN3;�NW7ANX�-NTH�N3"�NW�AN3$<NX��U�F/�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�
�%	 K��#�'�#��"��
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#9�N3��=AN3�#B�NT��G�U-NVR�@AN3;�NW7ANX�-NT"�N3H�NW�AN3$<NX��U�F/�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�
��K�KMK����'�#��"<�

& O�;�����"#�,+ 9
�/.,G�032AC`�8?'4�6%$)?'4�6#�#?,4�F�5)CV�8?,4�_�$/?'4�6#��?,4�F�51CZ�8?,4�6%$)?'4�_:�#?(4:F/�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(G�U�NZR�7<NZ�ANT$INV�-NX�/NWH<NW"�U�F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�
�/.,B�032�4#5'H�_�"�6��-�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(B�U�NZR�7<N��-N3H�NT"�N`�DN3$�NX�%U�F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�

& O�;�����"#�,+ =
�/.,G�032AC`��6%$)F�5/CV��6#��F�5/CW$#6#��F/�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(G�U�NZR�7<NZ�ANT$INV�-NX�/NWH<NW"�U�F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�
�/.,B�032�"�?(=�_).,4#5'")?'9�5,H�_�4�5'")?,4#5��#?'4�_�=�^#5,")?'4�5'H�?,4�6�4���5'"85��#?,4�5(H�_�G%=85,"85,H�?'9�_:��?(=#6%=85��#?'4#5,H�?'4A�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(B�U�NZR�7<N��-N3H�NT"�N`�DN3$�NX�%U�F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�

& O�;�����"#�,+ B
�/.,G�032���6%$I�
�/.,c�032���6#�-�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(GAN3�).,c�UDNVR%7�NW�AN3$<NX�1NX�/NWH�NT"�U#F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�
�/.,B�032�4#5'"�6�H��
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(B�U�NZR�7<N��-N3H�NT"�N`�DN3$�NX�%U�F1�
K����'�#��"8�'@���C`K:�,"8�'�<CW"�������"8�%�DC3$����'�:F�F�F/�

�/.,G�032��:?'9�_�$/?,9�_:�#?'9�6��8?(4�5,$�6��:?'4�5���6��#5($/?'4�_�9#5%��5($�5���6���5���?'4�6%$/?(4�5���6'$85���?'4��
�/.,B�032�H#6�4�5'"��
����"�����"aCVR�H�NW"�N��-NW7�N`��N3$INX��UDN`����b:F1�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.'U#F/�
��"#������%��CZ=85'7:5,�1.,B�6'�/.,GDN3$��#�%��F1�

& O�;�����"#�,+ G
�/.,G�032AC`�8?'4�6%$)?'4�6#�#?,4�_�4�5����#�/C`���%��;���F�5($�5���F�5/C3$/?,4�6��8?'4�6#��?'4�_�4�5����#�1C`���%��;���F�5%�#5���F�5

CE�#?'4�6��8?'4�6'$/?'4�_�4#5����#�/C`���%��;���F�5%��5,$8F1�
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(G�U�NZR�7<NZ�ANT$INV�-NX�/NWH<NW"�U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�>032�����"��<CZ�#��"'+ N`B:F1�
�������ACZ��"��, 8����+��)F1�
��"��, �K��#�'�#��"��,@���CW�INZ���%��;�����4�F/�
�/.,B�032�=:5������1C`���%��;�����4:F�5����
	<C`���%��;�����4�F�?'4�5'H�_����#�1CZ���%��;�����4#F�5'"�6#���(	<C`���,��;#����4�F�5��-�

QMD



$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#^�N3�1.�.)NT�/.(B�U�NZR#�1N3"�N3H�NT7�N`�DN3$�NX�%U�F1�
��"��, �K��#�'�#��"��,@���C`K8�(":�'��CZ"#������"8���-CW$#�#�%�:F�F)N`���'��;#����4:F1�
��"��, 8����+���C����1NX���,+�$��
	��#F1�

& �������'"��($)�
	� ������%*�	��,+-�'���#�
�/.1032�4�5���6���6%$�6#�-�
�#4�032�7�6%"85��-�

�#9�032:��5(;���6�4�5,7��
��=>032�$/?,4�6%;��#?,4�6�@�?'4��
�#B�032��8?,4�6%;��#?,4�6DCE��6�@:F�?(4A�
�#G�032���5($:6�4�5'H:5,;��-�

�#c�032�$�5(;�$:6�4�5,7��
�#^�032��8?,4�6%;�$/?,4�6�*)?'4��
�#d�032:�#?,4�6%;�$/?,4�6DCW$:6%*8F�?(4A�
�/.���032:��5���6�4�5,H85,;�$I�

�/.�.1032��#5,;���6�4#5'7��
�/.,4�032:��?'4�6%;��:?'4�6�b)?,4��
�/.,9�032�$)?'4�6%;��:?'4�6DCV��6%b�F�?'4A�
�/.
=>032�$85���6�4�5,H85,;��A�

& ������+-�(	������ b�NW*�NW@<N\O�;�����"#�,+ c
$#������032� �"#����$�	���"<C�R'�/.)NS��4ANT�#9�N3��=AN3�#B�NT��GANS��c�NT��^�N3��dAN3�).���N3�).�.)NS�1.(4ANT�/.,9DN3�/.
=#UDN

R�b�N3*�NZ@<N3;#�AN3;�$INT;��-N3H<N3"�NW7ANX�1NZ��N3$INV��U#F/�

� 7����>032�R
6%=85'785��#5,$�5,;���6�=85'785%�#5���5,;�$�6%=:5'785
$�5���5(;���_�^�5,7:5,;#��5
;�$�5
;��'_���?'9�5
;�$85,;8�'_�$�?'9#5,;#�#5,;:�%_:��?,9#5,;���5,;�$�N
=:5'785���5($:6�4�5'7:5���5���6�4#5'7�5,$�5��'_�=85'7�5���?,4�6�^�5(785(;#��5(;�$#6��8?(9�5(;�$�_��8?(4�5���5(;�$#_���5��#?,4#5,;�$:6
$)?'9�5,;���_�$/?'4�5���5,;���_�$85���?'4�5(;#��6#�#?(9�5(;#��6#�#?(9�5(;�$#_�=85���5,;���5(;�$:5'"�N
4#5'H85,;���6%$�5��-N
4#5'785��8?,4�6�4�5'7:5���5,$:6�4#5'7�5���5���6�4�5'7�5,$)?,4�_�=85(785($85���6�4�5'785��#?,4�_�^�5'7�5,;#��5,"�_�$�?'9#5,;#��6
$)?'4�5���5(;���6%$�5��#?'4�5,;#��_:��?'9�5(;#��N
6�4�5'785,;#��_�4�5'7:5'"�_�$�5(;#��5("�_:��5(;#��5'"AN
6�4�5'7�_��#5,;��AN
4#5'H85,;�$�6���5��-N
6�4�5'785��:?'4�6�4�5,785���5,$�_�=85(785��#5��'_�4�5(785($)?,4�6�4�5'7:5($�5���6�4�5'7�5���?'4�_�^�5(785(;�$85,"�_��8?,9�5(;�$:6
�:?'4�5���5(;�$:6���5��#?'4�5,;�$�_:��?'9�5(;�$�N
6�4�5'7�_�$85,;�$IN
4#5'H85,;���6���5,$IN
6�4�5'785��:?'4�_�=85,785���5,$�6�4�5(785��#5���6�4�5(785($)?,4�6�4�5'7:5($�5��%_�4�5'7�5���?'4�_�^�5(785(;���5,"�_��8?,9�5(;8��6
�:?'4�5,$�5(;���6���5($/?'4�5,;8�'_�$�?'9�5(;8�1N
6�4�5'7�_:��5,;��-N
.(G�5'H85'"�_��8?'4�6�4�5���5,$�6�4�5'��5��'_�$)?'4�6�4�5($85��%_:��?'4�_�=85,")?(4AN
=:5'785'H�6���5,$�5��1N
=:5'785���5($�5��%_�H:5��8?(=�6�4#5'H�5��8?,4#5($/?'4�6�4#5,H:5��8?(4�5���?'4�_�H�5,$/?E=�6�4�5(H85,$�?'4#5���?,4�_�H85��#?
=<N
=:5'785,$�5��%_�H85��:?'9�6�H85%�:?'4�5,$:6%H:5%�8?'4�5���6%H:5���5
$/?,4�_�4#5'H�5���5
$�5���6'H85���5���?'4�_�H85
$/?,9�6%H:5,$�?'4�5���6
H:5,$�5��#?,4�_�H85���?'9�6�4�5($)?'4�5���5,"#6�4�5,$:5���?,4#5'"�N
^#5'785'"�_��8?'9�6��:?'4�5,$:6��:?'4�5���6��#5($/?'4�_�4#5%�#5,$�5���6��#5���?'4�_�$/?(9�6'$/?(4�5��%6%$85���?,4�_#�#?,9AN
6�4�5'7�_��#5'"�_�$�5,"�_:��5'"<N
.(G�5'7)?'4�_��8?(=�6�4�5��8?'4#5($/?(4�6�4#5%�:?'4�5��#?,4�_�$/?(=�6�4#5($/?,4�5��#?'4�_:��?(=AN
6���6%$:6#�'_�4�5���UD�

Q �



"����������� � 7����I032#R
4#5'H85,;���6%$�5��-N
6�4�5'785,;#��_�4�5'7:5'"�_�$�5(;#��5("�_:��5(;#��5'"AN
6�4�5'7�_��#5,;��AN
4#5'H85,;�$�6���5��-N
6�4�5'7�_�$85,;�$IN
4#5'H85,;���6���5,$IN
6�4�5'7�_:��5,;��-N
.(G�5'H85'"�_��8?'4�6�4�5���5,$�6�4�5'��5��'_�$)?'4�6�4�5($85��%_:��?'4�_�=85,")?(4AN
=:5'785'H�6���5,$�5��1N
6�4�5'7�_��#5'"�_�$�5,"�_:��5'"<N
6���6%$:6#�'_�4�5���UD�

����"�����"aCVR%;��AN3;�$IN3;��-N3H�NW"�NW7<N��-N`�DN3$�N���U�NV����b8F/�
"������������$������<032� �"#���%$�	���"<CW"�������'��� � 7 ����F)�
��"#������%��CW����"��<C � 7�� �<N(.%F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`4#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`9#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<NW=:F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`B#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`G#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`c#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`^#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N`d#F1NW"������������$#�#�%�:F1�
��"#������%��CW����"��<C � 7�� �<N(. �:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.�.�F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
4:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
4:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
9:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.X=�F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
B:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
G:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
c:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
^:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N(.
d:F1N3"�������'����$#�#���:F)�
��"#������%��CW����"��<C � 7�� �<N`4��:F1N3"�������'����$#�#���:F)�

& O�;�����"#�,+ ^
�/.,G�032�4#5'H�_�"�6��-�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR�7�NT"�N��-NTH�N`�DN3$�NX�1NT;��DN3;�$INT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032AC3;��8?'4�5(;�$/?'4�6';#�8?(4�5,;8��?,4�6%;�$/?,4#5(;��#?(4:F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NS;��ANS;�$�N3;8�1NW7ANW"<NX�1N3H�U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032AC3;�$/?'4�5(;��#?'4�6';�$/?(4�5,;#�:?,4�6%;:�#?,4#5(;��8?(4:F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NS;��ANS;�$�N3;8�1NW7ANW"<NX�1N3H�U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032AC3;��#?'4�5(;��8?'4�6';8�#?(4�5,;�$)?,4�6%;��8?,4#5(;�$/?(4:F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NS;��ANS;�$�N3;8�1NW7ANW"<NX�1N3H�U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032AC3;��8?'4�5(;�$/?'4�6';#�8?(4�5,;8��?,4�6%;�$/?,4#5(;��#?(4:F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%$INV�-NT;��DN3;��/NW7<NWH<N3"�NV�-NZ�ANT;�$:U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

Q F



& O�;�����"#�,+ d
�/.,G�032ACX�#?'4�6��:?'4�6%$/?,4�_�4�5����#�/C`���%��;���F�5%��5,$8F1�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR�7�NV�-N3H�NT"�N`�DN3$�NX�1NT;��DN3;�$INT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%$INV�-NT;��DN3;��/NW7<NWH<N3"�NV�-NZ�ANT;�$:U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
K����'�#��"8�'@���CZ��"��, 8����+#��CT����"��ACW�#��",+ N3=8F�F�F1�
�/.,G�032�4#5������1C`���%��;���F�5,;���5,;�$85(;��#?(4�_�;#�:?'4�5
;�$)?,4�6';���?'4�5
;���?'4�6%;�$�?'4#5,;8��?'4D�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR�7�NV�-N3H�NT"�N3;��ANT;�$�NT;��/N`��N3$�N���U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%$INV�-NT;��DN3;��/NW7<NWH<N3"�NV�-NZ�ANT;�$:U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

& O�;�����"#�,+ .��
�/.,G�032AC`��6%;�$)F�51CV��6%;8��F�5)CW$:6';#��F�51CT$:6';8��F�51C���6';#�:F�51C���6%;�$)F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NS;��ANS;�$�N3;8�1NW7ANWH<NW"<N���U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032��:?'4�_�$/?,4�6#�#?'4��
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%$INV�-NT;��DN3;��/NW7<NWH<N3"�NV�-NZ�ANT;�$:U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

& O�;�����"#�,+ .�.
�/.,G�032:���(	�CV���'��;��:F�5%��6%;�$I�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%;��DN3;�$INS;��-NT7�N3H�N3"<NX�/N`��N3$�N���U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
K����'�#��"8�'@���CZ��"��, 8����+#��CT����"��ACW�#��",+ N
.�F/NX������F�F/�
�/.,G�032:��?'4�6��8?,4�6%$/?'4�_�4�5������/C`���%��;��:F�5%�#5,$I�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%$INV�-NT;��DN3;��/NW7<NWH<N3"�NV�-NZ�ANT;�$:U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
K����'�#��"8�'@���CZ��"��, 8����+#��CT����"��ACW�#��",+ N3=8F�F�F1�

& O�;�����"#�,+ .,4
�/.,G�032AC`���%��;��#5���6%;���F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR%;��DN3;�$INS;��-NT7�N3H�N3"<NX�/N`��N3$�N���U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032��#��"��<CZ����"%+ N(.�F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$INT;��DN3;�$<NW7<NWH<N3"�NV�-N��-NT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

�/.,G�032AC`���%��;��#5���6%;���F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NT7�NWHANW"<NX�1NT;��DN3;�$INT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032��#��"��<CZ����"%+ NW=8F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$INT;��DN3;�$<NW7<NWH<N3"�NV�-N��-NT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

�/.,G�032AC`���%��;��#5���6%;���F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$IN��-NS;��ANS;�$�N3;8�1NW7ANWH<NW"<N���U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�
�/.,G�032��#��"��<CZ����"%+ N(.�F/�
$#������032� �"#����$�	���"<CV�%�����'	#�ACW"�������'��� � 7 ����NZR%�/.(G�U#F1NZR��ANS$INT;��DN3;�$<NW7<NWH<N3"�NV�-N��-NT;8��U�F1�
����"%+ 032�K����'�#��"��'@���CZK:�,"��'�<CW"����#��"����DC3$#�����#F�F�F/�

Q �



� � �C� � � � � � #
� Q[� =G�'�R�)� <��%¡A8'¤�!�=G�6798;¤'´�� <aUVO�=�;�@`Uc=�J 3 < 9,P*<,M 5 k��jO�< 9 5 <[P < 5 9��,@(;�K ²*�w¡ :a� 2MLT¡ :37s�6��¡A8;� 7 :a�uµ 4E!
4% 97q�6¡ :37��T8;� �
3 � ��² 	�2M7q� 2X  0¶� N0 �² =��'²�� �^�A1e� 132X�K�;:6�+QM>�:�:�²

� D � =��a�#����²���+ 7 :K:a 92<���;²�¡A8%� Â � <�� 2X¡�����²�´	�_f <-=�JB?�
��= 5 @]<,M@]<[?�
�=�; f�� J&KL9 5 @NMO8P�?�
 � ; � ;
M 5 9 f DLUaM@]9,; Md9
� 9,P%b DEMN=�M@]9,;�=�J � J&KL<�: 5 =�@U 3 < 9,P*<,M 5 kY=�; f � 9,PgP DEMN=�M@��a< � J&KL<�: 5 = ²�� 8%� 251a¤A1e¡<�;�%¡ :K2 � 2-�
:a��798��¡ :a� 2MLk¡ :37s�6�6� <E461�7 8'¤A251X��Q$26� ���A1A�0�+QM>A>AD�²

��� � =��a�E25:K251X�
"�² <�² ��²�´�� ;
M 5 9 f DLUaM@]9,;�Md9 3 < 9,P*<,M 5 k�� � 7s  26¢<�8Q 26� ���A1_�0� QM>A@
Q+²
� F��0$ 8;¤A2X ��pµ~²�´M�v¡A868 Lk¡A8 L'7 :K� $�	p��� $ ¤A26�TL�25:K1�7s�e�e� 2 < +¡ : '52 NP26� 2M7s�K2M8 � � �~��� 251 ��¡ :a� 2-!
Lk¡ :37 ���68 :K25131�7s�K�;: �03 H F SK� QM>A>����
��:CB;F7�!²

��� �0$ 8;¤A2X �� µ~²�´0) 26�TL�25:K1�7s�e�e� 2�� 26� 2M7s�K2'L'79:��62ML 0 =^²�� 8�´/0�1a��� 252X�6798;¤R���<�� < 5 @��a< � =-kE? � 7D>?A?c<[J��
f 9 5 � ��QM>�² BED
Q+²Iµ 461�7q  QM>A>���²H$¶��²PN�¢ �\+¡ 13NP2X j�G¡ 1A'52X ��
+I¡A8;� 2X�3L�2X� 7 2M8E'52M8 :K1e�6L 	p� 2M7 8; s¡A8;��! 0¶O¡< ('<�
�*+�;�a�K2X q�'�A1ab�PQM>A>���� D��MBL�A@�²

� @ �0" 2X¡ 1�8��Rµ~² =^²�´@	 $���/= $ �^�K251 � �F�w¡A8��;¡< ���� 251K�37��T8g��² @�²�	pµiQ�� =��'²�� <'¡A8;:a¡D�w�T867s�6¡�� =Gµ~� QM>A>A@�²
���a�\�v¡�'X¡ 1�7 8'� �4�WQ~² �~²�´03 < 9,P*<,M 5 @`U � ;
<��ED>=�JB@NM@]<[?�� � �62.+�²�� ² <
798'¤A251 =G�TL�4%¡A8!¢<� <E:a¡A8; �A1e�)�P=G¡< 97s �A1 !
867s¡�� QM>A@
Q+²

� : �\�-�E254;b�8�·²�´�	 $����= $�4%¡<�_��¡+¤A2X�^�T8 4��\��251^�K251�7 2X�6����!J:K1e¡A8;��O�A1�Lk¡ :37s�T8�� 132X�37s�%� 2X�r¡A8;� :K1,7�¤<�T8'��!
L�25:K1�7q���379L'4% 97&�0�6¡ :37s�T8�² �-�T8 1e¡<�E!����;�K2-!���2M8 :K1e�6L � 251e 9798 H����V��SK� � 2X�K�6867s�6¡< 	�254��A13: � 	 >��CBL���
QM>A>���²

� > �\�-�E254;b� � ²�´ � < 5 @��a< � 7D 5Yf <[; � =�MO
<[P�=�M@"!ID�;�Md< 5_5 @`UVO
M ²#��7 26��26¤'� � 1e¡<�68;�e�e�!��2M7�¤�$ � 7 2X�KN0¡<� 2M8��
�3<�� Q � ! �AD�: !hÇT@����AD !=�!� QM>A>A@�²

� Q6Ç,� � 2X  2M8E�#�>"�²��/Q 2X�68���� ²<¡A8;����+�R q  251X��"�²��Æ²�´ )D	 Â $ � Q $�	v´Rµ 4%¡<�A�+¡+¤A2C �A1��6¡< q�6�; s¡ :3798'¤ ) 1a�E25NE!
8 251�N0¡<�K2X�6²1�-�T861e¡<��!����;�32-!���2M8;:K1K�6L ��251K 9798 H��#����SK� QM>�:A>�²

� QAQ[� 	r�R¡<�K���-� 2X s �¢#´F��7 �`�6�;  :37 2X�G�$79:a� � 1�7s¤<�T8'�TL�25:K1�7s�6�X²8Qp�A:K2X�u�<4¡':a¡<  �0²
� QMD �0� ���j� 2M8�!J:a�a� 8�´ Â 8 :a� 2��62X�57s�37��T8 4 1a�AN%  2ML ¡A8%� :a� 2�L'2X�e�;¡A867('X¡ :37��T8��< :a�626�A132ML�!J461a�\¥E7 8'¤ 798
2X  2ML�2M8 :a¡ 1a¢f¤A26�TL�25:K1a¢<²#µ%� < =G�T8;:K2ML�4��A1e¡ 1e¢ ��¡ :a� 2MLk¡ :37s�6� � � � QM>�:GF'�PD
Q �CBED��GF'²

� Q � �0� ���>� 2M8E!J:a�a�68�´�<��TL�2 132X� 2M8 :�¡<�'¥+¡A8;� 2X��798 L�2X�K�;¡A867s�6¡< 
:a� 26�A1�2ML�!J461a�\¥E798;¤^�<0¤A26�TL�25:K1�7 2X�X²>µ%� <
=��T8 :K2ML�4��A1e¡ 1a¢K�w¡ :a�62MLk¡ :37s�6� � � �+QM>�:GF'��D����CBEDGF;D�²

QM@


