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This patient needs
penicillin treatmentSo, presumably

Backing

Warrant

ClaimQualifier

Clinical experience indicates that

Straightforward URIs call for
penicillin treatment.

This patient has a
straightforward URI

Grounds

Unless the patient is allergic to
penicillin, or there is some

other contraindication.
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Marianne should
cook today

If Pete cooked yesterday,
then Marianne should cook

today

Pete and Marianne agreed
to take it in turns to cook

Pete cooked the dinner yesterday So, it appears that

Backing

Warrant

Grounds
ClaimQualifier

î�ï

Marianne should
cook today

If two people agree to take turns to
cook, the one who cooked longest

ago should cook next.

One ought to keep agreements

Pete cooked the dinner yesterday,
and Pete and Marianne agreed to

take turns in cooking

So, it appears that

Backing

Warrant

Grounds ClaimQualifier
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Joe:
sw01: 0.70 "Geologis
sw10: 0.40 "Seismics
sw50: 0.90
  :   :   :   :   :   

Dave:
sw01: 0.45 "Nearby
sw10: 0.34
sw50: 0.95 "There seems
  :   :   :   :   :   :  

Mike:
sw01: 0.40 "Salt swells in area"
sw10: 0.34
sw50: 0.90 "Histories of facies
             failing, eg. x3/a-b"
  :   :   :   :   :   :   :   :

skelwarrant:
sw01: if ... then ...
sw10: if ... then ...
sw50: if ... then ...
 :   :   :   :   :

Single, shared set
of skeleton warrants:

Different Sets of Warrant
Strengths and Backings:

�rù®ô`úaÎàò�°a�³Ïaj�ÐiÑ�þ�ò)ÿ·û$øfÑ�ö(ûpðÍÎàú(ø)ðàò]þ � ÎÒÑ�õ�óºû9ùPö�ôkÿPò�ûpòNð¢Ñ � ûp÷�ò)ÿPòNðÒÑ`ö���ó�ÎÒÎ+ókö�ð+ûc�

Computer
Common Language L

Party 1
Language L1

Party 2
Language L2

Translation Translation
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Warrant 1: (low strength)
Backing: "Dips almost..."

Warrant 3: (high strength)
   Backing: "From theory..."
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Warrant 4: (certain)
Backing: (definitional)

Warrant 5: (certain)
Backing: (definitional)
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sw01: if ... then ...
sw10: if ... then ...
sw50: if ... then ...
 :   :   :   :   :

Joe:
sw01: 0.70 "Geologis
sw10: 0.40 "Seismics
sw50: 0.90
  :   :   :   :   :   

Dave:
sw01: 0.45 "Nearby
sw10: 0.34
sw50: 0.95 "There seems
  :   :   :   :   :   :  

Mike:
sw01: 0.40 "Salt...
sw10: 0.34
sw50: 0.90 "Histories...
  :   :   :   :   :  
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1. Break argument into
eight subarguments,

using two logical warrants

2. Warrants with
user-tunable strengths

3. Logical warrants
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Warrant with user-tunable strength

Logical warrant

Unconstrained use of
strengths and qualifications: Optimist’s constrained use:

q = qualification of ground/claim

s = strength of warrant
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TÓ¯ ±�� = ä,� 9 ���G� 9 �<� =\> �º� = 9 �#BLD ;M¯ � 9 ; B&± Tê= �IBLD ¯ 9 �IB�� 9 D ;�=0>?> BL��B|B ¶ B 9 � T�; �Q��D��oB = 9 D�� 9 � ¯ 9 D ��D ; B 9 �º�<BLD
±MB&� = � 9 H � B�B ° ´C±ºBLDMD�� = ¹ ; � ¯ 9 ; � =P; � ¯ 9 D���D ; B 9 � @ �¥¹ED ; R B RE=0>�= 9 �IBL� = � = � 9 D ; � ¯ D ;X¯PT ±MB > B = ± 9 � 9 �
N�� ; �Q� 9 = 9 BLD ;�=PRQ> ��DF�CBL�4D @ D ; B&�(H

�CH � �CBO¹EDFB ¯PT � ¯P><¯ ¹C± � �,± = ´C�Q���&D ��= 9 � ; �CBO� ¯ ¹EDFBON�B&±MB��¤��´ ¯ ± ;I= 9 ; � 9 = �M�Q�<B ¶ � 9 � = 9 = �&�IB&´ ;�=PRQ> B �
¹ED =6RQ> Bû� 9 ; B&± Tê= �IB#H

dCH 3 � ¯ 9 DàNVB&±ºB ¯ 9 ><@
¯PT � ¯ �QB&± =P; Bo¹EDFB 'Ç¯PTç; B 9 � ; N = D 9 BL�IBLDMD = ± @%;M¯A= 9C9 ¯#;�=P; B ; �CB&� N�� ; � ; B °C;|;M¯� >�= ±F� TÓ@*; �CBI�<± �oB = 9 � 9 �EH � �CBI�<±�� = � 9 ± ¯P> B|N = D ;M¯ �¤��´C± ¯P¶ B ; �CB ¶ ��DW¹ =0> �<�o´ = � ; ¯PT·; �CB�� 9 ; B&± Tê= �IB#H
A H 3 ; N = D TÓ¯ ¹ 9 �*D ¯ ��B ; �<�oBLD�¹EDFB T ¹ >�TÓ¯ ± ; �CBËD @ D ; B&� ;º¯ � 9 ; B&±M±M¹C´ ;X; �CB�¹EDFB&± µ DÇ±MBLØ,¹CBLD ; ;º¯K¯ � B&± = �C�,�7$

; � ¯ 9 =\>CT ¹ 9 � ; � ¯ 9 D Ñ B#H �EH � T ; �CBV¹EDWB&±�±MBLØ,¹CBLD ; D ;M¯ D =0¶ B = è 9 ��DF�CBL� = ´C´C± = ��D =0>:�,; �CB�D @ D ; B&�	� 9 ; B&±M±M¹C´ ; D
;M¯¥= DFäoNX�CB ; �CB&± ; �CB�¹EDWB&±VN ¯ ¹ > �GèE±�D ;Ç> �<ä#B =àR ±F�<B T[= 9 =\>¤@ D ��D ¯PTU; �CB = ´C´C± = ��D =0> � = �QB Ã H � �Q��D��CB > ´ED
¹EDFB&±ID|B ° ´ ><¯ ±MB ; �CB*D @ D ; B&� µ Dà� = ´ =PR � > � ; �¤BLD ��R ¹ ;G=\> D ¯ �¥¹ED ;àR B*¹EDFBL�
DF´ = ±W� 9 � >¤@ � 9 ¯ ±��QB&± 9 ¯#;|;M¯
R BL� ¯ �oB = D ¯ ¹C±��IB ¯PT�T ±M¹ED ; ± =P; � ¯ 9 TÓ¯ ± ; �CB�¹EDFB&±LH
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² ´ ; �¤�G��D ; ��DG�¤��´ > B&��B 9 ; BL�ÿ� 9 = ´C´C± ¯0° �<� =P; B >¤@ +
������� > � 9 BLD ¯PTT� ¹Q� 9 ; ¹ED � ± ¯P><¯ � � ±M¹ 9C9 � 9 � ¯ 9 = E#¹ 9
N ¯ ±ºä�D ;I=P; � ¯ 9 H 3 ; ¹EDFBLD ú @ ´�B&± � B � E�&�H�¹E�%)��O- TÓ¯ ±�� ; D¥¹EDWB&±¥� 9 ; B&± Tê= �IB �Ç= 9 � ; �CB4² ± = � > B(� =P;�=PRE= DFB TÓ¯ ±
� = DMD�� =P;�= D ;M¯ ± = �,B#H

ãmDF¹C�o� = ± @o¯PT·; �CB�´�B&±��IB 9 ;I= �#B ¯PT � ¯ �QB�� 9 �,����B&±MB 9 ; � ¯ �Q¹ > BLD ¯6T ² ´ ; �<�¥��D ; ��D�DF� ¯ N 9 � 9 � =PRQ> B|»EH Y H
� B|DF¹C�o� = ±W��DWB ; �CB�� ¯ D ; � 9 ; B&±MBLD ; � 9 � T B =P; ¹C±MBLD �
+,H�ã ><; � ¯ ¹C�,� ; �CBË� ¯ ±MB ¯PTU; �CBËD @ D ; B&��� = 9 R B��<�o´ > B&�oB 9 ; BL�O� 9 =PRE¯ ¹ ; +������ > � 9 BLD ¯6T � ¯ �QB ÑÓ> ��D ; BL�G� 9

ã�´C´�B 9 �,� ° þ Ã �#; �CB T ¹ >?> $:Dº� =0> BK� ¯ �o��B&±��º� =0> D @ D ; B&�Á��D = ´C´C± ¯0° �<� =P; B >¤@ +�� ; �<�oBLD >�= ±M�,B&± � ±MB ý BL� ; � 9 �
; �CB�DF¹ R D ;�= 9 ; � =0> D ¯PTÓ; N = ±ºB�B 9 �P� 9 B&B&±F� 9 ����DMDF¹CBLD�N �Q���M�à�K¹ED ;�R B = �C�Q±MBLDMDFBL� Tç¯ ±J´C± = � ; ��� =0>?><@K= ´C´ ><@ � 9 �
ã 3 H

N H�ãËD ; �CB(D @ D ; B&����Do�Q�<�#� ><@ � 9 ; B&± = � ; � ¶ B � � ; ��D��,�#\í�I¹ ><;*;M¯ � >�= DMD � Tç@ � ¯ �QB = DOÔ¢¹EDWB&±¥� 9 ; B&± Tê= �IB µÇ¯ ±Ô¢¹ 9 �QB&± ><@ � 9 �AD @ D ; B&� µ H ú ¯ N�B ¶ B&± � N�Bo� = 9 D =0@*; � =P; � ¯ 9 ; ± ¯P>·¯PT�; �CB¥¹EDFB&±û� 9 ; B&± Tê= �IB = �&� ¯ ¹ 9 ; D TÓ¯ ±
= DF¹ R D ;�= 9 ; � =0> ´ ¯ ± ; � ¯ 9 ¯PT�; �CB(D @ D ; B&� ' N�B*´ >�= �IB ; �Q��DàèE�#¹C±ºB =P;�= ´C´C± ¯0° �<� =P; B >¤@ »�����$�������H
¸ ¹C± ; �CB&±º� ¯ ±MB ��; �CB ><¯ N�$ > B ¶ B > �#± = ´C�Q��� =0> � ¯ ��� = 9 �CD�� ¯ 9 ; ± ¯P>?> � 9 � ; �CB = ´C´�B = ± = 9 �IB = 9 �4´ ¯ D�� ; � ¯ 9
¯PT � ; B&��DX� 9 ; �CB�� 9 ; B&± T:= �IB = ±MBK� ¯ �QBL��� 9 =GT ¹C± ; �CB&±(d������ > � 9 BLD ¯6T � ¯ D ; E2�I±F�<´ ; � ¯ �QB = 9 � = ±ºB 9 ¯#;
� 9 � > ¹E�QBL�«� 9 � =PRQ> Bà»EH Y H
² ; �CB&± = ¹ ; � ¯ ±ID�� =L¶ BK±ºB&´ ¯ ± ; BL�ëD��¤�G� >�= ±à�Q�<�#�4èE�#¹C±MBLD TÓ¯ ±�¹EDFB&±D$�� 9 ; B&± T:= �IBo� ¯ �o´ ¯ 9 B 9 ; D � B&��H�» N �
Tç¯ ± �X�¤´C��B ; B&±�&#E L Y�� - = 9 � ��� ��$������ Tç¯ ± � ±F���QB�& L>� E Y#Y -:H

� H � �CB = ±M�,¹C�oB 9 ; � ¯ 9 D ; ±M¹E� ; � ¯ 9 =0> � ¯ ±F� ; �C�Õ��D|DW� =0>?>V= 9 �AD �<�o´ > B �·= �&� ¯ ¹ 9 ; � 9 �ë�,�<±MBL� ;W>¤@ìTç¯ ± =PR�¯ ¹ ;
� � ¯PT·; �CB|� ¯ �QB Ñ � ; � 9 �,�<±MBL� ;F><@ ¹EDWBLD ¯#; �CB&±�� ¯ �QB � B&�EH�� 9 ; B&± Tê= �IBLD ;M¯ � ¯ �QB > D = 9 �*� =P;�= Ã H

� �CBKDFB ; ¯6T DFä#B > B ;M¯ 9 N = ±M± = 9 ; D�� ¯ �o´C±F��DFBLD � +�N = ±º± = 9 ; DÇ±MB >�=P; � 9 � ;M¯o; �CB¥� >�= �<� ; � =P; ¯ � > ��D ´C±MBLDWB 9 ;L� N��
±ºB >�=6; � 9 � ;M¯o; �CB|� >�= �<� ; � =P;�= NVB >?> ��DX±MB > B ¶\= 9 ;�;M¯¥; �CB|�I¹C±M±MB 9 ; ´C± ¯ DF´EBL� ;ûÑ ¹EDFBL� TÓ¯ ± �#B 9 B&± =6; � 9 ��DF´EBL�º� =0>
N = ±º± = 9 ; D Ã �#= 9 � =ûT ¹C± ; �CB&±�+�� ><¯ �P��� =0> N = ±M± = 9 ; D�H

nporqQq �G�Vz zv| ��¡
ã�D ; �CBo�<�o´ > B&�oB 9 ;�=P; � ¯ 9 � = D R B&B 9 �QBLDº�I±F� R BL�%� 9 D ¯ �oB > B 9 � ; � � � ; ��DàN ¯ ± ; �ÊDW¹C�o� = ±F��D � 9 � ; �CBO� = � 9
T B =P; ¹C±ºBLD = 9 � ; �CB R B 9 BIè ; D ; �CB @ ´C± ¯ �Q¹E�IB �

C å D � 9 � ; �CB = ±M�,¹C�oB 9 ;I=P; � ¯ 9 = ´C´C± ¯2= �M� �t; �CBOD @ D ; B&� � ¯ 9 D ; ±º¹E� ; D�D ; ±M¹E� ; ¹C±MBL�4±MBL� ¯ ±I�CD ¯PT B ° ´EB&± ; D µ±MB = D ¯ 9 � 9 � ÑF= ±M�#¹C�oB 9 ; D Ã � 9 D ¯P><¶ � 9 �íDF´�BL�º�?èJ��´C± ¯#RQ> B&��D �J= DÇN�B >?>ü= DÇ� = � 9 ;�= � 9 � 9 ���,B 9 B&± =0> � ¯ �QB > D
¯PT �,�#��B&±MB 9 ; B ° ´EB&± ; D µC¯ ´Q� 9 � ¯ 9 D&H

C � �CBLDFB*±MBL� ¯ ±I�CD = ±MB = ´ ¯ N�B&± T ¹ > ±MBLD ¯ ¹C±��IB�� 9 D ¯P><¶ � 9 �%´C± ¯#RQ> B&��D&H
ã 9 B ° ´�B&± ;Lµ D¥DFä,� >S> ��DK� 9 ´ = ± ;
�QB ; B&±M�¥� 9 BL� R2@ �Q��D[B ° ´�B&±F�<B 9 �IB � 9 ´C±ºB ¶ � ¯ ¹ED[´C± ¯#RQ> B&��D&H ú ¯ N�B ¶ B&± � 9 ¯ D � 9 � > B B ° ´EB&± ; ä 9 ¯ N�D�B ¶ B&± @
= ´C´C± = ��D =0>:�t¯PT B ¶ B&± @ ´C± ¯ DF´�BL� ;L� � 9 B ¶ B&± @*><¯ � =6; � ¯ 9 � NX�Q���º�A� = DXB ¶ B&± R B&B 9 � ¯ 9 �Q¹E� ; BL�tHà² ´ ; �<�¥��D ;
� = 9 B °C; B 9 � ; �CB B ° ´EB&± ;Lµ D�±MBLD ¯ ¹C±��IB ¯PT B ° ´�B&±F�<B 9 �IB RQ@ D ;M¯ ±W� 9 � = 9 �oDWB > BL� ; � ¶ B >¤@�R ±F� 9 �P� 9 � = ´C´C± = ��D =0>
= ±M�#¹C�oB 9 ; D ;M¯o; �CB�¹EDFB&± µ D =6;M; B 9 ; � ¯ 9 ; �C± ¯ ¹C�,� = ±M�#¹C�oB 9 ;�=P; � ¯ 9 H

C ��BIè 9 � 9 �¥N = ±M± = 9 ; D ; ±MB 9 � ; � = D = Ô¢´C± ¯#RE=PR � > � ;F@ � ¯ �,�?èEB&± µ�Ñ E#BL� ; � ¯ 9 »EHed Ã ´C± ¯P¶ ���QBLD = D �<�o´ > B � B = D @ $
;M¯ $Ó¹ 9 �QB&±�D ;I= 9 �4� =0> �I¹ > ¹ED TÓ¯ ±�N = ±M± = 9 ; D ; ±MB 9 � ; �ED�H � B¥B °~= �¥� 9 B ; �Q��D T ¹C± ; �CB&±�� 9 ; �CB¥B ¶\=0> ¹ =P; � ¯ 9
� 9 ¼ � = ´ ; B&± �CH

C � ¯ �P��� =0> N = ±º± = 9 ; D = ±MB�¹EDFBL� ;M¯ B ° ´C±MBLDºD �QBIè 9 � ; � ¯ 9 D = 9 � ><¯ �6��� =\> ±MB >�=P; � ¯ 9 D&H
C � �CB��,± ¯ ¹ 9 �CD Tç¯ ± = ±M�,¹C�oB 9 ; D = ±MB�B ° ´C±MBLDºDFBL� = DK�IB&± ;�= � 9 ÑF= 9 @ ¹ 9 �IB&± ;I= � 9 ;F@AR BI� 9 �%±MB&´C±MBLDFB 9 ; BL�

N�� ; �Q� 9 ; �CB��,± ¯ ¹ 9 �CD ; �CB&��DFB ><¶ BLD � E#BL� ; � ¯ 9 »EH�� Ã �U= 9 � ¯ 9 ><@A; �CB ;M¯ ´%$ > B ¶ B > N = ±M± = 9 ; D�� =0¶ B�¹EDFB&±M$
; ¹ 9 =PRQ> BëD ; ±MB 9 � ; �ED&H � �Q��D = � = � 9 � = ä#BLD ; �CB(D ; ±ºB 9 � ; �7� =0> �I¹ > ¹ED*D��¤��´ > B&± = 9 �
�CB 9 �IB«B = D �<B&± ;M¯
¹ 9 �QB&±�D ;�= 9 �tH
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¼�¯ �o´ ¯ 9 B 9 ;ûÑ�= 9 �*� ¯ �o��B 9 ; D Ã � � 9 BLD ¯PT � ¯ �QB
L = D����àD @ D ; B&� ¹ ; � > � ; �<BLD �

� =P;I=PRE= DFB�� 9 ; B&± T:= �IB N ����� Ñ + � � Ã�#B 9 B&± =0> DF¹C´C´ ¯ ± ; � 9 �O¹ ; � > � ; �<BLD N ����� Ñ + � � Ã

E ;�= ± ; ¹C´�� ¯ �Q¹ > BLD �
D ;I= ± ; ¹C´ ����� Ñ � � Ã
� =P;I= B 9 ; ± @ ����� Ñ � � Ã
�,��DF´ >�=0@ ¦PDFB > BL� ;|= ±M�#¹C�oB 9 ; D ����� Ñ � � Ã
DFB > BL� ; � ¯ 9 ¯PTM� � ¯ �o´ = ±W��D ¯ 9 ¯PT�= 9 ��� 9 ; B&± Tê= �IB ;M¯ � ¯ �QB > D +������ Ñ A � Ã

ã�±M�#¹C��B 9 ;�=6; � ¯ 9��
ú ¼ 3 Ñ �#B 9 B&± =0> ¹EDWB&±�� 9 ; B&± Tê= �IB = 9 � ý ¯ N ¯PT � ¯ 9 ; ± ¯P> Ã +������ Ñ +���� Ã� 9 T B&±MB 9 �IB¥B 9 �P� 9 B ÑÓTÓ¯ ±Ç� 9 � ; � =\>V= ±M�#¹C�oB 9 ; � ¯ 9 D ; ±º¹E� ; � ¯ 9 Ã ����� Ñ � � Ã
DF´�BL�º� =0> N = ±º± = 9 ; D Ñ � = �M�Q� 9 B&± @OTÓ¯ ±��#B 9 B&± =6; � 9 � ; �CB&� Ã ����� Ñ � � Ã
= ±º�#¹C�oB 9 ;�=P; � ¯ 9 Ñ D @ D ; B&� µ D = ±M�#¹C�oB 9 ;�=P; � ¯ 9 T ¹ 9 � ; � ¯ 9 D Ã +������ Ñ A � Ã
N = ±M± = 9 ; � ¯ �,�SèJ� =6; � ¯ 9 ����� Ñ � � Ã

² ; �CB&± T:= �º� > � ; �<BLD �´ ><¯#;M; � 9 � Ñ ¹EDFBL��� 9 �#B 9 B&± =P; � 9 �*DF´EBL�º� =0> N = ±M± = 9 ; D Ã +������ Ñ +���� Ã
� = ´(�,��DW´ >�=0@4Ñ ´C±ºBLDFB 9 ;I=P; � ¯ 9 ¯PT �#B ¯P><¯ �P��� =0> � 9 TÓ¯ ±M� =P; � ¯ 9 Ã +������ Ñ +���� Ã
±MB&´ ¯ ± ; �,B 9 B&± =P;M¯ ± Ñ � = ±��*� ¯ ´ @í= ´C´C± = ��D =0> DF¹C��� = ±F�<BLD Ã +������ Ñ A � Ã
�Q¹C� R(; B&±M�¥� 9 =0> � 9 ; B&± Tê= �IB ����� Ñ � � Ã

� ¯#;�=0>t> � 9 BLD ¯PT � ¯ �QB +��������

� =PRQ> B|»EH Y~�¢� ¹C� R B&± ¯PT�> � 9 BLD ¯PT � ¯ �QBû� 9 �,�#� B&±ºB 9 ; � ¯ �Q¹ > BLDX� 9 ² ´ ; �<�¥��D ; H
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C � �CB|�QB&�#±MB&B ;M¯ N �Q���º�O� ; ��D�´ ¯ DºD � RQ> B ;M¯ �#B 9 B&± =0> ��DWB = ±F��DFä�l�¹E�Q�#B&��B 9 ;�¶\= ±F�<BLD T ± ¯ ��� ><¯#RE=0> lF¹E�Q�#B�$

�oB 9 ; D ;M¯ ´C± ¯ DW´EBL� ; $:DF´�BL�º�?èJ�xl�¹E�Q�,B&�oB 9 ; D&H å DFB&±�DO� = 9 � = � 9 ;�= � 9 � ¯ �QB > D ¯PT|; �CBI�<± ¯ ´Q� 9 � ¯ 9 � 9
�,����B&±MB 9 ;|= ±MB = D �J= ±M± = 9 �#BL���Q�<B&± = ±��º�Q��� =0>?>¤@#� ±MB ý BL� ; � 9 � ; �CBLDFBo�QB&�#±MB&BLD ¯6T �#B 9 B&± =\> ��D =6; � ¯ 9 HpE#´EBL�º� =0>
N = ±M± = 9 ; D = ±MB�¹EDFBL�*NX�CB&±MB ; �CB�N = ±º± = 9 ; D ; ±ºB 9 � ; �O��D =\> � ¯ D ; =0> N =L@ D�´C± ¯ DF´EBL� ; $:DW´EBL�º�?èJ�PH

C ² ´ ; �<�¥��D ; � ¯ 9 D ; ±M¹E� ; D ; �CBX� 9 � ; � =\>�= ±M�#¹C�oB 9 ;L�#= 9 � ; �CB��,� =0><¯ �#¹CB TÓ¯ �I¹EDFBLD ¯ 9 ; �Q��D = ±M�#¹C�oB 9 ; H � �Q��D
±MBL�Q¹E�IBLD ; �CB4N ¯ ±Mä TÓ¯ ± ; �CB4¹EDFB&± ��= 9 �Ã´C± ¯P¶ ���QBLD = D ;�= ± ; � 9 �Ê´ ¯ � 9 ;�Tç¯ ± ; �CB = ´C´C± = ��D =0>|; � =P; ��D
� ¯ 9 D ��D ; B 9 ; Né� ; � ; �CB�¹EDFB&± µ Dé� ¯ �QB > H
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3b/a-2bname

mapped horizon

reservoir mapping

trap

source maturity

perfect

2dip1fault1other

mature oil/gas

magnus sand

vel. abnorms (def) undefined

Total Risk

Data for prospect 3b/a-2b

most recent faulting

source age

distance of source

reservoir unit

upper jurassic

kimmeridge clay

0km

kimmeridge clay

Data Entry Card

seal unit

source presence

magnus sand

certain

  Click
for well
  data....

See similar prospects

See relevant prospects

History

oligocene
eocene
balder
sele
lista
andrew
maureen
ekofisk
upper cretaceous
tor
albian

Double click on the seal unit of the prospect....

cancel
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Prospect DB
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History record manager
Existing appraisals for prospect 3b/a-2b: 
No   Risk        Found By  Using Rules                   On
==   ====        ========  ===========                   ==
9.   1 in 32.0   Graham    N. West Basin (Graham)        27-Oct-89
16.  1 in 41.0   Jim       N. West Basin (Jim)           15-Aug-90

(new (uncalc)    Alan      (none loaded)                  05-Apr-91

no

Modified?Risk file currently loaded

Start a new calculation
Load one of the above calculations
Load/Save the current rule set
Compare current calc. with one of above
Save current calculation
Replay/Do new risk calcs for currently loaded
Exit to data entry card

Do you want to...

(double click)

Delete

Comment

Delete rules

New
Load
Rules
Compare
Save
Go!
Finish

÷ Ú Û�ø%ùMú�û_üeý%æ<þ�ø%ÜVÜ�ÿÇù��������	����ùDú�Ý4ÿ�
�
%ù2ÿ Ú �Mÿ�
�ÿOùMÛ�ø%ÜVú�����������ù�
%ù�����
_ú�Ù��������Oÿ�� ���}ü

Prospect DB
Help!PrintRuleset Selection

curr prospect:
current user:

3b/a-2b
User: Alan

(nothing selected}

load ruleset

back to
prospect
appraisal

<= More General Choice
     Alaska (Alan)
     West Basin (Alan)
     N. West Basin (Alan)

cancel Okay

currently selected:

Double click to move up/down:

(none)

currently loaded ruleset:

new/copy

move

delete

compare

rename

save

save as new

general
ruleset

options:

for 
current
ruleset:

Select the ruleset to load...

cancel
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Prospect DB
Help!Print

Risk Assessment for well 3b/1-2ba in prospect 3b/1-2b

  (uncalculated)
  (uncalculated)
  (uncalculated)
  (uncalculated)
  (uncalculated)
  (uncalculated)

(word)         (probability)

Overall Risk Factor:  (not calculated)

(double click on risk-type  for more info)

Trap          Presence
                 Effectiveness 
Reservoir  Presence
                  Communication
Source      Presence
                  Maturity
 

Theory (!)

Images

report
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%ù ! ��ù7���-'��1�`�	�MùMø`'�� ! � # ÿ���ÿ�
�
%ùrÿ ! �Mÿ�
¢ÿOù # ø�+Vú�����ü

Prospect DB
Help!Print

1. - The correlation between mapped and res. horizons is perfect.
    This contributed a modifier of 100 (risk: 1 in 1.0)
2. - There were undefined abnormal vels. in depth conversion
    This contributed a modifier of 85 (risk: 1 in 1.2)

Risk of Trap presence

risk rules which fired for well 3b/1-2ba, prospect 3b/1-2b:

From this I’d conclude the risk is low (about 1 in 1.2).

edit  rule

Force

Calculate

Analogues

Argue for...

Argue against...

By default I’ll conclude a risk 1 in 1.2...do you agree?

yes

no!

cancel
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Prospect DB
Help!Print

Risk Assessment for well 3b/1-2ba in prospect 3b/1-2b

very likely   0.85 (or 1 in 1.2)
  (uncalculated)
  (uncalculated)
  (uncalculated)
  (uncalculated)
  (uncalculated)

(word)         (probability)

Overall Risk Factor:  (not calculated)

(double click on risk-type  for more info)

Trap          Presence
                 Effectiveness 
Reservoir  Presence
                  Communication
Source      Presence
                  Maturity
 

Theory (!)

Images

report
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1. - The faulting is more recent than the seal age
    This contributed a modifier of 100 (risk: 1 in 1.0)
2. - The trap in direction 1 is a facies.
    This contributed a modifier of 33 (risk: 1 in 3.0)
    (The modifier used had value set to 33 because:
       Proven in Grunden basin )
3. - The trap in direction 2 is a dip.
    This contributed a modifier of 100 (risk: 1 in 1.0)
4. - The trap in direction 3 is a downthrown by a normal fault.
    This contributed a modifier of 50 (risk: 1 in 2.0)
    (The modifier used had value set to 50 because:
       Fault seal is proven in Madeline/Grunden)
5. - The trap in direction 4 is a dip.
    This contributed a modifier of 100 (risk: 1 in 1.0)

Risk of Trap effectiveness

risk rules which fired for well 3b/1-2ba, prospect 3b/1-2b:

From this I’d conclude the risk is very high (about 1 in 6.1).

edit  rule

Force

Calculate

Analogues

Argue for...

Argue against...

By default I’ll conclude a risk 1 in 6.1...do you agree?

yes

no!

cancel
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Hiderule save

Trap Type:

dip

upthrown by a normal fault

upthrown by a reverse fault

downthrown by a normal fault

downthrown by a reverse fault

facies

unconformity

rule70 : Trap of Prospect

next previous history

trap absent
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33
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Hiderule save

Trap Type:

dip

upthrown by a normal fault

upthrown by a reverse fault

downthrown by a normal fault

downthrown by a reverse fault

facies

unconformity

rule70 : Trap of Prospect

next previous history

trap absent

80

50

100

80

33

50

1

Slider 6 came from the ruleset N. West Basin (Alan).
The justification given was: Facies works at Madeline/Grassmouth.
Why have you changed it from 33 to 10?

Near p32 & p76 had facies but no oil (fits Ohia theory)

  Click
  HERE 
to finish!

cancel

10
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How far shall I propogate these changes? Save as...
     A new risk for the current appraisal argument only
or  That and also as a new value in your N. West Basin ruleset
or  That and also in your global ruleset

cancel

appraisal only
N. West Basin
global ruleset
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1. - The faulting is more recent than the seal age
    This contributed a modifier of 100 (risk: 1 in 1.0)
2. - The trap in direction 1 is a facies.
    This contributed a modifier of 10 (risk: 1 in 10.0)
    (The modifier used had value set to 10 because:
       Near p32 & p76 had facies but no oil (fits Ohia theory))
3. - The trap in direction 2 is a dip.
    This contributed a modifier of 100 (risk: 1 in 1.0)
4. - The trap in direction 3 is a downthrown by a normal fault.
    This contributed a modifier of 50 (risk: 1 in 2.0)
    (The modifier used had value set to 50 because:
       Fault seal is proven in Columba/Hudson/Don)
5. - The trap in direction 4 is a dip.
    This contributed a modifier of 100 (risk: 1 in 1.0)

Risk of Trap effectiveness

risk rules which fired for well 3b/1-2ba, prospect 3b/1-2b:

From this I’d conclude the risk is very high (about 1 in 20.0).

edit  rule

Force

Calculate

Analogues

Argue for...

Argue against...
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Hide

Sounds a reasonable risk to me.

It’s consistent with the risks for prospects:
Broken Seal
    prospect e/4-3 (w214, top forties): Mike, 23-Jan-90  Broken seal risked at 100%
    prospect e/4b-3 (w32, top fulmar):  Dave, 28-Feb-90  Broken seal risked at 100%   
    prospect e/4g-e (w32, brent group): Dave, 28-Feb-90  Broken seal risked at 95%
    etc. etc. 

traptype=facies
    prospect 3b/1-2b (3b-2, magnus sand): Tim,  25-Mar-91 facies trap risked at 10%  
    prospect 2w/4-e (w3-2, magnus sand):  Dave, 03-Jun-90 facies trap risked at 10%
    prospect 2w/4-d (w3-8, aptian):       Mike, 03-Jun-90 facies trap risked at 33%
    etc. etc. 
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Hey! That doesn’t sound right!

What about the risks for prospects:
Broken Seal
    prospect e/4-e (top claymore):       Mike, 03-Mar-90  Broken seal risked at 60%
    prospect e/4c-3 (w3, top fulmar):    Dave, 05-May-90  Broken seal risked at 60%   
    prospect d/5-y (w32, top paleocene): Tim,  27-Feb-90  Broken seal risked at 60%
    etc. etc. 

traptype=facies
    prospect p2/7-8 (w54, top paleocene): Nigel, 04-Sep-90 facies trap risked at 61%  
    prospect p5/t-3 (w82, magnus sand):   Dave,  13-Jul-90 facies trap risked at 80%
    prospect 2w/4-d (w3-8, aptian):       Mike,  03-Aug-90 facies trap risked at 83%
    etc. etc. 

÷"!$# ø%ùMú(û�üg�1& ° s7��ÿ����%ùMú�u ! ÿ��Mú(.�
 ! �	�7����
%ùDú('rú(.�ú������7'��1��� ! '�� ! � # b ! � X � X úY'rø%ùDùMú���� ÿOù # ø�+Vú�����ü

Hide

Trap type:

Search for cases, constrain by:

Horizon:

Name:

Structural (dips & faults)

All horizons

Distance: <600km away

any

No. of prospects covered: 6
View data

÷"!r# ø%ùMú(û_üg��% °�Ú ú � � ! � # � X út� ! + ! 
�ÿOù ! �	�z+Vú��Dù ! '7����ù��®ú�ÿOù�' X�! � # ����ùG
%ùMú('rú(.�ú�������ü

Hide

p2/7-8          w276      top fulmar/piper    59  8%     Pete    22-Jan-91
pa/5-32         w12       top sele            20  12%    Alan    31-Jan-90
8/a-43          w1805     base fulmar/piper   21  22%    Jim     27-Mar-90
                                              10  52%    Dave    27-Oct-89
                                               7  41%    Alan    26-Oct-89
                                               5  30%    Steve   26-Oct-89
p11/5-4         w1808     top fulmar/piper    12  15%    Steve   21-Nov-89
                                              11  14%    Alan    21-Nov-89
7/r-re          w1814     top maureen         25  6%     Gary    14-May-90
r/3-2a          w2010     top forties         64  2%     Tim     14-Mar-91
                                              62  3%     Tim     14-Feb-91

Prospect:       Well:     Reservoir unit:  AppNo TotRisk Who:  When

View...Search...
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�ÿ ! +~eg� ! 
 ! �;
%ùMú(�®ú����(h ! �-�®ú�
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ÿOù # ø�+Vú�������ü
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Hide

Print

Prospect DB

Relevant wells, searching below top forties

Reshow list

Edit well

force

Calculate

The prediction was: gross at top forties = 200ft
Method: histogram + user
Comment: seis-strat prospec t
Risk: 1 in 1.0 (ie. 100%)

Add wells

Show on map

Why rel?

Comment

Check rels

Delete wells
     Well       Gross                 Relevance 
     ====       =====                 ========= 
1.   td/4-3     200ft                    43%
2.   d/e-r      154ft                    34%
3.   d/e-r2     210ft                    34%
4.   r/2-s2     (unknown)                80%
5.   s/d-1      201ft                    85%
6.   a/1-2      301ft                    88%
7.   a/1-3      175ft                    45%
8.   a/1-4      91ft                     32%
9.   a/1-5      0ft                      15%
10.  a/1-10     0ft                      15%
11.  b/3-1      (unknown)                23%
12.  b/3-2      (unknown)                23%
13.  b/3-3      205ft                    55%
14.  c/e-4      220ft                    80%
15.  c/e-5      221ft                    80%

Calculation and risk of gross
Print Help!
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Prospect DB
Help!Print

Risk Assessment for well 3b/1-2ba in prospect 3b/1-2b

very likely    0.85 (or 1 in 1.2)
unlikely       0.05 (or 1 in 20.0)
very likely    0.90 (or 1 in 1.1)
probable       0.72 (or 1 in 1.4)
very likely    0.95 (or 1 in 1.1)
very likely    1.00 (or 1 in 1.0)

(word)         (probability)

Overall Risk Factor:  0.03  or  1 in 38.2

(double click on risk-type  for more info)

Trap          Presence
                 Effectiveness 
Reservoir  Presence
                  Communication
Source      Presence
                  Maturity
 

Theory (!)

Images

report

Do you want to store this appraisal?

yes

no!
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Â ² ¶mß_®Pâóû�¬{­Å® Ü�¯ ® ¯�µ ¬{­ ²Pæ�²�Á Þ ¯ ¹\ß ±tÚ6°�²�µP¯ ºk® ² ß\¬ ²Ä¯ ¹\·�ºuÂ ² ¶mßN®Qß)¹\º µ ß\ºu¹ ²Ãµ)±�¯ ¹�­ îk² ® Á{²_î ¶{­tßQ­t³�¶k®ç³�¸
ß ² ¹\ÂÃ®PâÇû�¬{­�®�­�¶ Á ­ µP¯ ß ² ® ¯ ¶;­tÂNÞu¹\³ æ�² Â ² ¶{ß�­t¶èß\¬ ² ­t¶{¸�³�¹\Â ¯ ßQ­t³�¶ æ	¯Y± º ² ³�¸�ß\¬ ²Ø¯ ÞuÞu¹ ¯ ­�® ¯Y± ¹ ²�µ ³�¹ Á ®
µ ³�ÂNÞ ¯ ¹ ²�ÁÇÜ ­�ß)¬?Â ¯ ¶{º ¯Y±�¯ ÞuÞu¹ ¯ ­Å® ¯Y± ® Û�¯ ®H­t·�¶{­ î�µP¯ ¶{ß °k² ¶ ²_î ß´¸1³�¹ Á{²�µ ­Å®T­�³�¶ ï ®QºuÞuÞk³�¹)ß�â

Ä â8 '® ² ¹_® Ü�² ¹ ²N¯�°{±t² ß)³ ø ºk®Qß�­K¸ Ú ß\¬ ² ­t¹[¹ ²�¯ ®Q³�¶{­t¶u· Ü ­tß\¬Æ· ² ³ ± ³�·�­ µP¯Y±S±tÚ Â ²�¯ ¶{­t¶u·�¸1º ±�°k¯�µ\Ý ­t¶u·m®v­t¶èÂN³m®Qß
µP¯ ® ² ®Pâhû�¬{­Å® ¯ · ¯ ­t¶ç­�¶ Á ­ µP¯ ß ² ®�ß\¬ ¯ ß'à�Þuß�­�Â¡­Å®�ß�­�® ¯�µ>É º{­t¹Q­t¶u·Ã· ² ³ ± ³�·�­ µP¯Y± ­t¶{¸�³�¹)Â ¯ ßQ­t³�¶ Û{² ®\® ² ¶{ßQ­ ¯Y± ¸1³�¹
­�ß_®�¹\³ ±�² ­t¶ Á{²�µ ­Å®T­�³�¶È®�ºuÞuÞk³�¹\ßYâ

ñ ²Ã¯Y± ®Q³Ä¹ ² ­tß ² ¹ ¯ ß ² ß\¬ ²JÉ º ¯Y± ­ î�µP¯ ßQ­t³�¶k®xß\³Äß\¬ ² ® ²N²Pæ	¯Y± º ¯ ß�­�³�¶k® Û ­�¶è³�¹ Á{² ¹�ß)³ÄÂ ¯�Ý�² ß\¬ ² ­t¹ ±t²Pæ�²_± ³�¸�®H­t· ï
¶{­ î�µP¯ ¶ µ_²�µ)±t²�¯ ¹�âhû�¬ ² Âç³m®Qß�¹\³ ° ºk®Qß,­t¶ Á ­ µP¯ ß\³�¹´­�®�ß\¬ ¯ ß�³�¸�®Qºk®Qß ¯ ­t¶ ²�Á ºk® ¯ · ²�Û{°{ÚÃæ ­t¹\ß\º ² ³�¸�ß)¬ ²v± ³�¶u·NßQ­tÂ ²
Þ ² ¹Q­t³ Á ­tß µ ³ æ�² ¹_®Pâ6Ùu³�¹ µ ³�¶ µ)± º Á ­t¶u·ùÂN³ Á{²_± ®Qß ¯�° ­ ± ­tß ÚèÜ�² ¬ ¯Yæ�² ³�¶ ±tÚü°�²P² ¶ ¯�°{±t² ß\³ ²_ék¯ Â�­t¶ ²?¯ ®H­t¶u· ±t²
Âç³ Á{²_±�°mÚ ³�¶ ² ºk® ² ¹ È ­tß�­�®�Þk³{®\®H­ °{±t² ß\¬ ¯ ß[³�ß\¬ ² ¹[ºk® ² ¹_®[Â ¯�Ú ¬ ¯Yæ�² Âç³�¹ ²ÃÁ ­ ÊØµ º ± ß Ú ­t¶ µ ³�¶{ß\¹\³ ±K± ­t¶u·;ß\¬ ²
Âç³ Á{²_± ® Ûh¯ ¶ Á ß\¬{ºk®xß\¬{­�®x¹ ² ®Qº ± ßx­Å®¡³�¶ ±tÚü¯ ¶Æ­�¶ Á ­ µP¯ ß)³�¹N³�¸'· ² ¶ ² ¹ ¯Y± Âç³ Á{²_± ®Qß ¯�° ­ ± ­tß Ú ¸1³�¹ ¯Y±S± ºk® ² ¹n®Pâ;Ùu³�¹
Â ²�¯ ®Qºu¹Q­t¶u· æ	¯ ¹Q­ ¯�° ­ ± ­tß Ú�Û ß\¬ ² ¶ ¯ ß\ºu¹ ² ³�¸hÂ ¯ ¶mº ¯Y±�¯ ÞuÞu¹ ¯ ­�® ¯Y± ® ¯ ¶ Á Þu¹ ¯ ·�Â ¯ ßQ­ µ ­Å®)®Qº ² ®´¸�³�¹ ¯�µ>É º{­�¹�­�¶u· Áu¯ ß ¯
¬ ¯Yæ�²Nµ ³�¶k®�ß\¹ ¯ ­t¶ ²�Á ß\¬ ²Çµ ³�ÂNÞ ¯ ¹Q­�®Q³�¶k®�ß\³ °�² ³ æ�² ¹[®QÂ ¯Y±S± ® ¯ ÂNÞ ±t² ® Û ß\¬mºk® ¯ · ¯ ­t¶ É º ¯Y± ­S¸ Ú ­t¶u·;ß\¬ ² ­t¹ æ	¯	± º ² â
û�¬ ² ®Qº ° ® ²%É º ² ¶mß�­t¶mß ² ¹ æ ­ ²PÜ«Á ­�® µ ºk®\®H­t¶u· Á ­ °©² ¹ ² ¶ µ_² ®�­t¶Ãß\¬ ²´² ­�·�¬mß ¯ ÞuÞu¹ ¯ ­Å® ¯Y± Þ ¯ ­t¹ µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶N¬ ²_± Þ ²�Á ß\³
®�ß\¹ ² ¶u·�ß\¬ ² ¶;ß\¬ ²Nµ ³�¶ µ)± ºk®H­t³�¶k® ¯�° ³�ºuß æ	¯ ¹Q­ ¯�° ­ ± ­tß Ú6Ü ¬{­ µ ¬ Ü�² ¹ ²¡Á ¹ ¯�Ü ¶©â[Ù�­t¶ ¯Y±S±�Ú�Û�¯Y± ß\¬u³�ºu·�¬;ß\¬ ²N¯ ¶ ¯Y±tÚ ®T­Å®
³�¸ °k¯�µ)Ý ­t¶u·m®�­�® É º ¯Y± ­ îk²�ÁN°{Ú ³�ºu¹ ¯�° ­ ± ­tß Ú ß\³ ¯ ®)® ² ®\®�ß)¬ ² ­�¹�¸�º ±S± · ² ³ ± ³�·�­ µP¯Y± ®H­t·�¶{­ î�µP¯ ¶ µ_²�Û ß\¬ ²�±�¯ ¹)· ² ¶{ºuÂ °�² ¹
¯ ¶ Á Þu¹\³�Þ�³�¹\ßQ­t³�¶ µ ³�¶{ß ¯ ­t¶{­t¶u·N· ² ³ ± ³�·�­ µP¯Y±�Ý ¶u³ Ü�±t²�Á · ² ­�® ¯ ®�ß\¹\³�¶u·�­�¶ Á ­ µP¯ ß)³�¹�³�¸©ß\¬ ² ® Ú ®Qß ² Â Ú ® æ	¯Y± º ²[¯ ® ¯ ¶
¯�µ ßQ­ æ�² ­t¶{¸�³�¹)Â ¯ ßQ­t³�¶Ä¹ ² ®�³�ºu¹ µ_² âbv² ®�Þ{­�ß ² ß\¬ ² ® ²zÉ º ¯Y± ­ î�µP¯ ßQ­t³�¶k® Û ß\¬ ² ¹ ² ®Qº ± ßn®xß\³�· ² ß)¬ ² ¹[Þu¹\³ æ ­ Á{² ®�ºuÞuÞk³�¹\ß�³�ºu¹ ¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶6ÂN³ Á{²_±
µP¯ ¶[Þu¹\³ æ ­ Á{²�¯ ¸�¹ ¯ Â ²PÜ ³�¹ Ý ¸�³�¹ ¯ Þu¹ ¯�µ ßQ­ µP¯Y±k¯ ¶ Á ºk® ² ¸1º ±�¯ ­ Á ­t¶ Á{²�µ ­�®H­t³�¶ ï Â ¯�Ý ­t¶u·kâ�û�¬ ² ®�ß\¹\³�¶u· ² ®�ß�®QºuÞuÞk³�¹\ß
µ ³�Â ² ®�¸�¹\³�Â ß)¬ ²[¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Ú ®vºk® ¯ · ² ¯ ¶ Á ß)¬ ²[¯ ¶ ¯Y±tÚ ®T­Å®´³�¸ °k¯�µ)Ý ­t¶u·m®Pâ�ê ÁuÁ ­tßQ­t³�¶ ¯Y±S±tÚ�Û ß\¬ ² ³�ß)¬ ² ¹ � Ü�²�¯�Ý�Ú
­t¶ Á ­ µP¯ ß\³�¹n® ¯ ¹ ²[µ ³�¶k®H­�®Qß ² ¶{ß Ü ­tß\¬Äß)¬{­Å® µ ³�¶ µ)± ºk®H­t³�¶©â
Ù�­t¶ ¯Y±S±tÚ�Û�¯ ® Á{² ® µ ¹�­ °�²�Á ­t¶ ì ¬ ¯ Þuß ² ¹ ÄkÛ�Ü�² ¶u³�ß ² ß\¬ ¯ ßvß\¬ ² ºk® ² ¹v­t¶mß ² ¹�¸ ¯�µ_²xÜ�¯ ® Á{²Pæ�²_± ³�Þ ²�Á ­t¶{¸1³�¹\Â ¯Y±S±tÚ
Á ºu¹�­�¶u·ùß)¬ ² ® Ú ®Qß ² Â Ú ® µ ³�¶k®Qß\¹\º µ ß�­�³�¶©â ê ± ß\¬u³�ºu·�¬ ß\¬ ² ­�¶{ß ² ¹Q¸ ¯�µ_² ­tßn® ²_± ¸ Ü�¯ ®N¶u³�ßN¸1³�¹\Â ¯	±K±tÚ ²Pæ	¯	± º ¯ ß ²�Á�Û
Ü�² ¹ ² ¸ ² ¹Çß\¬ ² ¹ ²�¯�Á{² ¹ °k¯�µ\Ý ß)³ùò ²�µ ßQ­t³�¶ Ä â ä�÷ â ö ¸1³�¹ ¯èÁ ­Å® µ ºk®\®H­t³�¶«³�¸[ß)¬ ² ­�®\®Qº ² ® Ü ¬{­ µ ¬ ¯ ¹\³m® ²?Á ºu¹�­�¶u·
Á{²Pæ�²_± ³�ÞuÂ ² ¶mßYâ
ñ ² ¬ ¯�æ�² ®Q³x¸ ¯ ¹,¸�³ µ ºk®\® ²�Á ­t¶ Á{² ß ¯ ­ ± ³�¶Ä³�¶ ² Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶É³�¸�ß\¬ ² ÂN³ Á{²_± âhñ ² ¶u³ Ü ß\ºu¹\¶Äß\³
ß)¬ ² ÂN³ Á{²_±wÚ ®´· ² ¶ ² ¹ ¯	± ­tß Ú�Û�Á ­Å® µ ºk®\®H­t¶u· Ü ¬ ¯ ß�· ² ¶ ² ¹ ¯Y± ¹ ²%É º{­t¹ ² Â ² ¶mßn® ¯ ¹ ² ¶ ²P²�Á{²�Á ¸1³�¹�­tßn® ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ ¯ ¶ Á
ß)¬ ² ­Å®)®Qº ² ® Ü ¬{­ µ ¬?Â�ºk®Qß °�²3¯�ÁuÁ ¹ ² ®)® ²�Á ¸1³�¹ ¯ ÞuÞ ±tÚ ­t¶u·N­tß´­�¶ ¯Y± ß ² ¹\¶ ¯ ß�­ æ�²�Ü�¯YÚ ®Pâ
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í�¶ùß\¬{­�® ì ¬ ¯ Þuß ² ¹ Û�Ü�²Ã²_é Þ ± ³�¹ ² ß\¬ ² · ² ¶ ² ¹ ¯Y± ­tß Ú ¯ ¶ Á ® µ ³�Þ ² ³�¸'³�ºu¹ ¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶èÂN³ Á{²_± âèÙ�­�¹_®Qß ÛEÜ�²
­�¶ Á ­ µP¯ ß ² ­tßn® Á ³�Â ¯ ­�¶ ï ­t¶ Á{² Þ ² ¶ Á{² ¶{ß µ ³�ÂNÞ�³�¶ ² ¶{ßn® °{Ú?¯�° ®Qß)¹ ¯�µ ßQ­t¶u·N³�ºuß ¯ ®H­tÂNÞ ±t²N¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶ � ®Q¬ ²_±S±wÚ
¸�¹\³�Â à�Þuß�­�Â¡­Å®�ß�â�ñ ² ß\¬ ² ¶ ²_ék¯ Â�­t¶ ² ß\¬ ² ­�®\®Qº ² ®,­t¶ æ ³ ±tæ�²�Á ­�¶ ¯ ÞuÞ ±�Ú ­t¶u·Ãß)¬ ² ÂN³ Á{²_± ­t¶ ¯Y± ß ² ¹\¶ ¯ ßQ­ æ�²'Ü�¯YÚ ® Û
¯ ® Ý ­�¶u· Ü ¬ ² ß\¬ ² ¹Ç³�ºu¹ÇÞ ¯ ¹\ßQ­ µ º ±�¯ ¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ ­�®çß\¬ ² ³�¶ ±tÚ ³�¶ ² Þk³m®)®H­ °{±�²ÆÜ ¬{­ µ ¬ ¯�µ ¬{­ ²Pæ�² ®Ç³�ºu¹N·�³ ¯Y± ®Pâ
Ùu³ ±S± ³ Ü ­t¶u·3ß)¬{­Å® Û�Ü�²'Á ­�® µ ºk®\®�­t¶ÃÂç³�¹ ²�Á{² ß ¯ ­ ± ¬u³ Ü ß\¬ ²'µ ³�¶k®Qß)¹ ¯ ­t¶mß,³�¸ ¯ îué�²�Á ® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶{ß�® ² ß µ ³�º ±�Á
°k² ¹ ²_±Å¯	é�²�Á â
ê�®�­ ±K± ºk®Qß)¹ ¯ ßQ­t³�¶N³�¸ ¯ ¶ ¯Y± ß ² ¹\¶ ¯ ß�­ æ�²�¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶�³�¸kß\¬ ² ÂN³ Á{²_±8Û�Ü�² ³�ºuß ± ­t¶ ² ­tßn® ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶x­t¶ ¯�Á ³�Â ¯ ­t¶
æ�² ¹ Ú6Á ­ °ª² ¹ ² ¶mßxß\³Ä³�­ ±�²_é Þ ± ³�¹ ¯ ßQ­t³�¶ Û ¶ ¯ Â ²_±tÚ ß\¬ ¯ ß�³�¸ ¯ ®)® ² ®\®H­t¶u· ¯ ¶ Á6¯�Á{æ ­�®H­t¶u·;³�¶;ß\¬ ² ºk® ² ³�¸�Â ¯�µ ¬{­t¶ ²
±�²�¯ ¹\¶{­t¶u·?®Q³�¸1ß Ü�¯ ¹ ² â�à�ºu¹v³ °uøQ²�µ ßQ­ æ�² ­�®�ß\³ Á{² ÂN³�¶k®Qß\¹ ¯ ß ² ß\¬ ² ºußQ­ ± ­�ß Ú ³�¸�ß)¬ ² ¸�ºu¶ µ ßQ­t³�¶k® Ü ¬{­ µ ¬?ß\¬ ² ÂN³ Á{²_±
Þu¹\³ æ ­ Á{² ® Ûh¯ ¶ Á ß\³ µ ³�¶k®H­ Á{² ¹x­tßn® æ	¯Y± º ²?¯ ® ¯ ¹ ² Þ ±Å¯�µ_² Â ² ¶mßx¸1³�¹ ¯ ¶u³�¹)Â ¯Y±h²_é Þ ² ¹\ßN® Ú ®Qß ² Â?âÉÙ�­�¶ ¯	±K±tÚ�Û,Ü�²
Á ­Å® µ ºk®\® ¯ ¹ ²�¯ ®,¸1³�¹,¸�ºuß)ºu¹ ² ¹ ² ® ²�¯ ¹ µ ¬Ç­�¶Éß\¬ ²[Á{²Pæ�²_± ³�ÞuÂ ² ¶{ß ¯ ¶ ÁÄ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶;³�¸�³�ºu¹�ÂN³ Á{²_± â
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û�¬ ²ÃÁ ³�Â ¯ ­�¶ ï ­t¶ Á{² Þ ² ¶ Á{² ¶{ß�¸ ²�¯ ß\ºu¹ ² ®v³�¸�³�ºu¹ ¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶;ÂN³ Á{²_±�¯ ¶ Á ­�ß_®v­tÂNÞ ±t² Â ² ¶{ß ¯ ßQ­t³�¶Æ­t¶¥à�Þ ï
ßQ­tÂ�­�®Qß µP¯ ¶ °�²Ø¯�° ®Qß\¹ ¯�µ ß ²�Á ³�ºuß ¯ ¶ Á6²_é Þu¹ ² ®\® ²�Áù¯ ® ¯ ®T­�ÂçÞ ±�²�� ®Q¬ ²_±S±ËÚÅÛ ß\¬ ² Â ¯ ­t¶üÞu¹)³ µ_²�Á ºu¹ ² ®¡³�¸ Ü ¬{­ µ ¬
¯ ¹ ² ·�­ æ�² ¶ ­�¶;Ù�­t·�ºu¹ ²[ð â ä â�û�¬ ² Þuºu¹\Þ�³m® ² ³�¸�ß\¬ ² ®�¬ ²_±K± ­�®�ß)³ Á{² Âç³�¶k®Qß\¹ ¯ ß ² ß\¬ ²�æ ­ ¯�° ­ ± ­tß Ú ³�¸ ²_é ß\¹ ¯�µ ßQ­t¶u· ¯
Á ³�Â ¯ ­t¶ ï ­t¶ Á{² Þ ² ¶ Á{² ¶uß[®Qß)¹\º µ ß\ºu¹ ² ¸1¹\³�Â à�Þuß�­�Â¡­Å®�ß ¯ ¶ Á ­ ±S± ºk®Qß\¹ ¯ ß ²�Ü ¬ ¯ ß�ß\¬ ¯ ß'®�ß\¹\º µ ß\ºu¹ ² Â¡­�·�¬mß µ ³�¶mß ¯ ­�¶©â
Ùu³�¹v­ ±S± ºk®Qß\¹ ¯ ß�­ æ�² Þuºu¹\Þk³{® ² ®�ß\¬ ² ®Q¬ ²_±S± ¬ ¯ ® °k²P² ¶ Ý�² Þuß[®H­tÂNÞ ±t²Ã¯ ¶ ÁÆÁ ³ ² ®v¶u³�ßv­t¶ µ)± º Á{² ß\¬ ² ¸1º ±K± ¹ ¯ ¶u· ² ³�¸
µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶ Û ® ²�¯ ¹ µ ¬ Ûh¯ ¶ Áè¯ ¶ ¯Y±tÚ ®H­�®x¸1ºu¶ µ ßQ­t³�¶k® Ü ¬{­ µ ¬ Ü ³�º ±ÅÁ ¸1º ±K±tÚù²_é Þ ± ³�­tßNß\¬ ²Ä¯ ¹\·�ºuÂ ² ¶{ß Áu¯ ß ¯�°k¯ ® ² â
û�¬ ² ®Qß\¹\º µ ß)ºu¹ ² ³�¸ ¯ ¹\·�ºuÂ ² ¶{ßn® Ü ¬{­ µ ¬¥ß\¬{­�®çÞ ¯ ¹\ßQ­ µ º ±�¯ ¹Ä®Q¬ ²_±S±�µ ³�¶k®�ß\¹\º µ ßn®�­�® µ ³�¶k®Qß\¹ ¯ ­t¶ ²�Á ­�¶ ¯ ®H­tÂ�­ ±�¯ ¹
Ü�¯YÚ ß\³Çà�ÞußQ­tÂ�­�®Qß á ò ²�µ ßQ­t³�¶ Ä â ç â ã#Â_Û�Ü ­tß\¬Ä³�¶ ±tÚ ß\¬ ²�Ü�¯ ¹\¹ ¯ ¶mß_® Ü ¬{­ µ ¬ Á ­t¹ ²�µ ß ±tÚÄµ ³�¶ µ)± º Á{² ß\¬ ² Â ¯ ­t¶ µ)±�¯ ­tÂ
¬ ¯�æ ­t¶u·Ø®�ß\¹ ² ¶u·�ß\¬k® Ü ¬{­ µ ¬?ß\¬ ² ºk® ² ¹ µP¯ ¶ÄÂç³ Á ­S¸ Ú â
ê µ ³�ÂNÞ ±t² ß ²,± ­�®QßQ­t¶u·�³�¸kß\¬ ² ®Q¬ ²_±S± ­t¶�Þk® ² º Á ³ ï�µ ³ Á{²�¯ ¶ Á�� ¹\³ ± ³�·�­Å®E·�­ æ�² ¶[­t¶�êvÞuÞ ² ¶ Á ­ éR
�Û ­t¶ µ)± º Á ­�¶u·�ß Ü ³
²_é�¯ ÂçÞ ±�²®� Ý ¶u³ Ü�±t²�Á · ²�°k¯ ® ² ® ÚtÛ ³�¶ ² ¸�³�¹´³�­ ±�²_é Þ ± ³�¹ ¯ ßQ­t³�¶ ¯ ¶ Á ß)¬ ² ³�ß\¬ ² ¹�¸�³�¹v®Q³�¸1ß Ü�¯ ¹ ² ¹ ²�µ ³�ÂNÂ ² ¶ Áu¯ ßQ­t³�¶©â
ê�ß\¹ ¯�µ_² ³�¸E­�ß_®�³�Þ ² ¹ ¯ ßQ­t³�¶Ä­�® ¯	± ®�³NÞu¹\³ æ ­ Á{²�Á â
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í�¶Ä³�¹ Á{² ¹´ß\³�¬{­�·�¬ ± ­t·�¬{ß Ü ¬ ¯ ß�³�ºu¹ ¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ÇÂN³ Á{²_±�µP¯ ¶Ä³ °©² ¹h­t¶É³�ß\¬ ² ¹ Á ³�Â ¯ ­t¶k® Û�Ü�²�Á{² ® µ ¹Q­ °�² ­tßn®
Þu¹\³�Þ ² ¹)ßQ­ ² ® ¯ ¶ Á ¸1ºu¶ µ ßQ­t³�¶k®�­t¶?ÂN³�¹ ² · ² ¶ ² ¹ ¯Y±�ÛkÁ ³�Â ¯ ­t¶ ï ­�¶ Á{² Þ ² ¶ Áu² ¶{ß[ß ² ¹)ÂÃ®Pâ
û�¬ ²�°k¯ ®T­ µ Þu¹)³ µ_² ®\®v®QºuÞuÞ�³�¹\ß ²�ÁÇ°{Ú ³�ºu¹ ¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶ÃÂç³ Á{²_± ­�®´ß\¬ ²[µ ³�¶k®Qß)¹\º µ ßQ­t³�¶ ÛkÁ ­�® µ ºk®\®T­�³�¶ ¯ ¶ Á
®Qß\³�¹ ¯ · ² ³�¸ ¯ ¹\·�ºuÂ ² ¶mßn®$â6û�¬ ² ®H­tÂNÞ ± ­S¸ Ú ­t¶u·ùÞu¹Q­t¶ µ ­�Þ ±t² ³�¸'³�ºu¹NÂN³ Á{²_± ­�®�ß)¬ ² ºk® ² ³�¸ ¯6µ ³�ÂNÂN³�¶ù® ² ß�³�¸
® Ý�²_±t² ß\³�¶ Ü�¯ ¹)¹ ¯ ¶{ßn® °{Ú6¯Y±S± ºk® ² ¹_® Ü ­tß\¬ Ü ¬{­ µ ¬èß\³ µ ³�¶k®Qß\¹)º µ ß ¯ ¹\·�ºuÂ ² ¶mß_®Pâ Ù,²�µP¯ ºk® ²Ã¯Y±S±�¯ ¹\·�ºuÂ ² ¶{ßn® ¯ ¹ ²
µ ³�¶k®Qß\¹\º µ ß ²�Á ¸1¹\³�Â ß\¬{­�® µ ³�ÂçÂN³�¶ùÞk³{³ ± ³�¸ Ü�¯ ¹\¹ ¯ ¶{ßn® Û ß)¬ ²PÚ ®Q¬ ¯ ¹ ² ß\¬ ² ® ¯ Â ² · ² ¶ ² ¹ ¯Y± ®Qß\¹)º µ ß\ºu¹ ²ó¯ ¶ Á

ä�ä�ä



ä�ä�ö ¾4ø
¶Yù[¹�Ë7À Á!³ ,8Ë�½�Ë�ÀM¶Y·�º%¹ ) ¶
½���Ë��J¹"Ë7½ ' º¼»d½ '

5�üeý��6ñ���ûSü%ñÇ·�³ ì
ä â ã'² ß´ß\¬ ² ¶ ¯ Â ² ³�¸�ß\¬ ²[µ ºu¹\¹ ² ¶mß�ºk® ² ¹
ö â ã'² ß ¯ ¶ ¯ ß\ß\¹�­ ° ºuß ²Pï1æ	¯Y± º ²3Á{² ® µ ¹Q­tÞußQ­t³�¶;³�¸�ß)¬ ² ¶ ²PÜ�µP¯ ® ²ZY\[ ù^] ß\³ Ü ³�¹ Ý ³�¶
ã â ê�® Ý ß)¬ ² ºk® ² ¹'ß)³¡® ²_±�²�µ ßvß\¬ ²�¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ² ÂN³ Á{²_±`_��Wa ]Mb ³�¸�¬{­�®�³�¹�¬ ² ¹

³�Þ{­t¶{­�³�¶?ß\³Nºk® ²
Ä â í�¶{ß ² ¹ ¯�µ ßQ­ æ�²_±tÚ?µ ³�¶k®Qß\¹\º µ ß ¯ ¶ �^cWdfe>g ] ��� ¸1³�¹�ß\¬ ²[µ)±�¯ ­tÂý³�¸E­�¶{ß ² ¹ ² ®�ß

­�¶ Y\[ ùW] ºk®H­t¶u· _��Wa ]Mb
å â ® ¯Yæ�² ß\¬ ²�î ¶ ¯	±�¯ ¹\·�ºuÂ ² ¶mß Ûu¯ ¶ ÁÄ¯ ¶ ÚÄµ ¬ ¯ ¶u· ² ®�Â ¯�Á{² ß)³ _��Wa ]>b

5�üeý��6ñ���ûSü%ñÄ®Q³ ±tæ�²�áhY b [��0g©Û\_��Wa ]Mb ÛiYj[ ùW] Â ¹ ² ß\ºu¹\¶{­t¶u· �WcWdMeMg ] ���Ã¯ ¶ ÁlkWmjaj[g� ] aM_��^a ]Mb ì
ä â · ² ¶ ² ¹ ¯ ß ²[¯ ¶Ç­t¶{­tßQ­ ¯Y±�¯ ¹\·�ºuÂ ² ¶{ßon ���.�G�WcWdMeMg ] ��� ¸1³�¹ Y b [��0g ºk®H­t¶u· _��Wa ]Mb
ö â Á ­�® µ ºk®\®pn ���.�G�Wc^dfeMg ] ��� ß\³�³ ° ß ¯ ­t¶ �WcWdMeMg ] ���Ã¯ ¶ ÁlkWmjaj[g� ] aM_��^a ]Mb â

5�üeý��6ñ���ûSü%ñ Á ­�® µ ºk®\® áI�^cWdMeMg ] ���kÛ\_��^a ]Mb Â ¹ ² ß\ºu¹)¶{­�¶u· kWmjaj[g� ] a#�Wc^dÇ¯ ¶ Álk^miaj[g� ] af_��^a ]>b ì
ä â Á{² ® µ ¹Q­ °�² ß)¬ ²[¯ ¹\·�ºuÂ ² ¶{ß�ß\³�ß\¬ ² ºk® ² ¹
ö â �]þ ß\¬ ² ºk® ² ¹ ¯ ·�¹ ²P² ®

ð�3�ñ��ý¹ ² ß\ºu¹\¶ �Wc^dfeMg ] ���Ç¯ ¶ Á�_��Wa ]>b
ñ��Hï©ñ��]þ�ß\¬ ² ºk® ² ¹ Ü�¯ ¶{ßn® ¯ZqL[rcWci[.��� ­t¶ �Wc^dfe>g ] ���Ãµ ¬ ²�µ)Ý�²�Á
ð�3�ñ�� µ ­�ß ²[µP¯ ® ² ® ¯ ß\ß ¯�µ)Ý ­�¶u· qL[rcWcL[����kÛ ß\¬ ² ¶ Á ­�® µ ºk®)® �^cWdMeMg ] ���Ã¯ · ¯ ­�¶
ñ��Hï©ñ��]þ�ß\¬ ² ºk® ² ¹ Á ­�® ¯ ·�¹ ²P² ® Ü ­�ß)¬ �^cWdMeMg ] ���
ð�3�ñ�� Á ­Å®�Þuºuß ²!�Wc^dfeMg ] ���aÈ ­t¶?ß\¬ ² Þu¹\³ µ_² ®\® Û��^cWdMeMg ] ���NÜ ­ ±S±�°�² ºuÞ Áu¯ ß ²�Á

ß\³ °�²�µ ³�Â ²D_��Ta#�Wc^dfeMg ] ���N¯ ¶ Ás_��Wa ]>b ß)³ _��Taf_��Wa ]Mb âb ­Å® µ ºk®\® _��ra��^cWdfe>g ] ���Ã¯ ¶ Á�_��TaM_��^a ]Mb ß\³ î ¶ ÁRk^mia\[�� ] a��^cWd
¯ ¶ Á�kWmia\[�� ] af_��Wa ]Mb â

5�üeý��6ñ���ûSü%ñ Á ­�®QÞuºuß ²�á �WcWdMeMg ] ����ÛW_��^a ]>b Â ¹ ² ß\ºu¹\¶{­t¶u· k^miaj[g� ] a��Wc^dÃ¯ ¶ Álk^mia\[�� ] af_��Wa ]>b ì
ä â ¯ ® Ý ß\¬ ² ºk® ² ¹ Ü ¬{­ µ ¬ Ü�¯ ¹\¹ ¯ ¶{ß,­�¶Éß\¬ ²[¯ ¹\·�ºuÂ ² ¶mß´¬ ² ³�¹'®Q¬ ²[Á ­�® ¯ ·�¹ ²P² ® Ü ­�ß)¬
ö â µ ­tß ²3µP¯ ® ² ® Á{² ¸ ² ¶ Á ­�¶u·Äß)¬ ²�Ü�¯ ¹\¹ ¯ ¶{ß
ã â �]þ ß\¬ ² ºk® ² ¹'®Qß�­ ±S±hÁ ­�® ¯ ·�¹ ²P² ®

ð�3�ñ�� ¯ ® ÝNÜ ¬ ¯ ß�ß\¬ ² ¶ ²PÜ Ü�¯ ¹\¹ ¯ ¶{ß�®Qß)¹ ² ¶u·�ß\¬?®Q¬u³�º ±ÅÁ °k²�Û�¯ ¶ ÁÇÜ ¬ Ú
¹ ²Pæ ­�® ² �^cWdfe>g ] ��� ¹ ² Þ ±�¯�µ ­t¶u·Çß\¬ ² ®Qß\¹ ² ¶u·�ß\¬ ¯ ¶ Á °k¯�µ\Ý ­t¶u·N³�¸�ß\¬ ²[Á ­�®QÞuºuß ²�Á

Ü�¯ ¹\¹ ¯ ¶{ß Ü ­tß\¬Äß\¬ ² ºk® ² ¹ Ú ® ¯ ¶k® Ü�² ¹�â
ò�­�Â¡­ ±�¯ ¹ ±�Ú ¹ ²Pæ ­Å® ²D_��^a ]>b ­K¸hß)¬ ² ºk® ² ¹ ®�³ Á{² ®T­�¹ ² ®Pâ

5�üeý��6ñ���ûSü%ñ µ ­tß ² µP¯ ® ² ® áQÁ{² ¸ ² ¶ Á ­t¶u· �	¯ ß\ß ¯�µ)Ý ­t¶u· Ûjqi[Tc^cL[.���;Â�ì
ä â þwý�üeõ����E³�ß)¬ ² ¹ ¯ ¹\·�ºuÂ ² ¶mßn® Ü ¬ ² ¹ ² ß\¬ ² ® ¯ Â ²�á ® Ý�²_±t² ß\³�¶ ÂhÜ�¯ ¹\¹ ¯ ¶{ß Ü�¯ ® ¯ ÞuÞ ± ­ ²�Á�ì�]þ ­�ß Ü�¯ ® ¯ ÞuÞ ± ­ ²�Á;Ü ­�ß)¬ ¯ ÞuÞu¹\³ é âEß\¬ ² ® ¯ Â ²���Á ­ut ² ¹ ² ¶{ß'®Qß)¹ ² ¶u·�ß\¬ ¯ ® qL[rcWcL[����

ð�3�ñ�� µ ­�ß ² ß\¬{­�®�­t¶ Á{² ¸ ² ¶ µ_²��	¯ ß)ß ¯�µ)Ý ³�¸ qL[rcWci[.���kÛk¯Y± ®Q³NÞu¹ ² ® ² ¶mß�­�¶u·Çß\¬ ²�°k¯�µ)Ý ­�¶u·
Ü ¬{­ µ ¬ ø ºk®�ßQ­ îk²�ÁÄÜ ¬ Ú ß)¬{­Å®v®Qß\¹ ² ¶u·�ß\¬ Ü�¯ ® µ ³�¶k®H­ Á{² ¹ ²�Á;¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ² â

û�¬ ²Èµ ³�ÂNÞ ±t² ß ²¥áQ¯ ¶ Á ÂN³�¹ ² ¸1³�¹\Â ¯Y±`Â Þk® ² º Á ³ ï�µ ³ Á{²�Û[� ¹\³ ± ³�· µ ³ Á{²ü¯ ¶ Á ²_é�¯ ÂNÞ ±t² ® ¯ ¹ ² ·�­ æ�² ¶ ­t¶�êvÞ ï
Þ ² ¶ Á ­ év
 â

Ù�­t·�ºu¹ ²3ð â ä!ì û�¬ ² ß\³�Þ ±t²Pæ�²_± Þu¹\³ µ_²�Á ºu¹ ² ®´³�¸ ¯ ®H­tÂNÞ ±t²N¯ ¹\·�ºuÂ ² ¶{ß ¯ ß�­�³�¶Ø®Q¬ ²_±S± â
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æ ³ µP¯�° º ±Å¯ ¹ Ú âÄñ ²ÃµP¯ ¶ ® ¯YÚ ß\¬ ²PÚü¯ ¹ ²Ç¯Y±S±�²_é Þu¹ ² ®\® ²�Á ­t¶üß\¬ ² ® ¯ Â ²�±�¯ ¶u·�º ¯ · ²�Û�Á{²_î ¶ ²�Áè°mÚ ß\¬ ² ® Ý�²_±t² ß\³�¶
Ü�¯ ¹\¹ ¯ ¶{ß�® ² ßYâ
û�¬ ² ·�¹)³ Ü ­�¶u· Áu¯ ß ¯�°k¯ ® ² ³�¸ ¯ ¹\·�ºuÂ ² ¶mßn® Ûu²_é Þu¹ ² ®\® ²�Á ­t¶ ¯Nµ ³�ÂçÂN³�¶ ±�¯ ¶u·�º ¯ · ²�Û ­�® ¯ Þu¹Q­tÂ ¯ ¹ Ú ¹ ² ®Q³�ºu¹ µ_²
³�¸ ¯ ¶ ¯ ¹\·�ºuÂ ² ¶{ß ¯ ß�­�³�¶È® Ú ®Qß ² Â?â�í�ßxÞu¹\³ æ ­ Á{² ® ¯ Â ¯�µ ¬{­t¶ ²Pï�¯ ¶ ¯	±�Ú ® ¯�°{±t² ¹ ²�µ ³�¹ Á ³�¸ Á{²�µ ­Å®T­�³�¶k® Ü ¬{­ µ ¬Æ¬ ¯�æ�²
°k²P² ¶6Â ¯�Á{²�Û ³Tt ² ¹Q­t¶u· °k² ¶ ²_î ß_®v­t¶ µ)± º Á ­�¶u·Æß\¬ ² Þu¹\³ æ ­Å®T­�³�¶ó³�¸ ¯ ¹ ² ¸ ² ¹ ² ¶ µ_² ·�º{­ Á{²�Û�µ ³�¶k®H­�®Qß ² ¶ µ_ÚÈµ ¬ ²�µ)Ý ­t¶u·
¯ ¶ Á ­tÂNÞu¹\³ æ�² Â ² ¶{ß Û�µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶k® Û ® ²_±t²�µ ßQ­ æ�²?Áu¯ ß ¯ ¹ ² ß)¹Q­ ²Pæ	¯Y±�¯ ¶ Á ®�ß ¯ ßQ­�®QßQ­ µP¯Y±�¯ ¶ ¯Y±tÚ ®H­�®PâÉû�¬ ² ÂN³ Á{²_± ­�®
ß\¬mºk® Ü�²_±S± ®Qº{­tß ²�Á ß)³'Â ²P² ß�­�¶u· ¯ · ² ¶ ² ¹ ¯Y± ¹ ²%É º{­t¹ ² Â ² ¶mß,³�¸kºk® ² ¹n®�­t¶NÂ ¯ ¶ Ú�Á ³�Â ¯ ­t¶k® Û ¶ ¯ Â ²_±�Ú ß\¬ ¯ ß�ß\¬ ²PÚx°k²
® ²_±t²�µ ßQ­ æ�²_±tÚ ­t¶{¸1³�¹\Â ²�ÁÉ¯�° ³�ºuß Ü ¬ ¯ ß�³�ß\¬ ² ¹n®´¬ ¯�æ�²[Á ³�¶ ² ­t¶ó®T­�Â¡­ ±�¯ ¹�Þu¹)³ °{±t² ÂÃ® Û�Ü ­tß\¬u³�ºuß °k² ­t¶u·?® Ü�¯ ÂNÞ ²�Á
°mÚ ­�¶{¸1³�¹\Â ¯ ßQ­t³�¶©â ì�¯ ®Qßª­�¶çß\¬{­�® ± ­t·�¬{ß Û ³�ºu¹ ¯ ÞuÞu¹\³ ¯�µ ¬ ¯ ÞuÞ ²�¯ ¹n®EÞ�³�ß ² ¶{ßQ­ ¯Y±S±�ÚN¯ ÞuÞ ± ­ µP¯�°{±t² ß\³ ¯´±�¯ ¹)· ² ¶{ºuÂ °k² ¹
³�¸ Á ³�Â ¯ ­t¶k®Pâ

Ä�Ë{z *|�Q28}�ÑEÒ���2EÎQ~o}À* ÖçÖ��PÎnÓ@��2EÎnÔ�ÒML«Ô��V2`��} � Ô4��}��
Ç$5�G=596 �XÍKC:Õ:áET7Ï�ÐWCM?wáSÍ
û�¬ ² ­tÂNÞ ±t² Â ² ¶mß ¯ ßQ­t³�¶ Ü�² ¬ ¯�æ�² Á{² ® µ ¹�­ °�²�Á ¹ ² Þu¹ ² ® ² ¶mßn®�³�¶ ²�Ü�¯�Ú ­�¶ Ü ¬{­ µ ¬É³�ºu¹�· ² ¶ ² ¹ ¯Y±�¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶
ÂN³ Á{²_±3µP¯ ¶ °�²6¯ ÞuÞ ± ­ ²�Á âÀñ ² ¶u³ Ü Á ­�® µ ºk®\®ÄÞ�³m®\®H­ °{±t²ù¯Y± ß ² ¹\¶ ¯ ßQ­ æ�²6¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶k®$â íH¶ Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ ÛvÜ�²
¯ ® Ý¥Ü ¬ ² ß\¬ ² ¹Ä³�ºu¹Ä®QÞ ²�µ ­ ¯Y± ­�® ¯ ßQ­t³�¶ ³�¸[ß\¬ ² ÂN³ Á{²_± ­�® ß\¬ ² ³�¶ ±tÚ ³�¶ ² Þk³{®\®H­ °{±t²üÜ ¬{­ µ ¬ ¯Y±S± ³ Ü ®ÇÞu¹ ¯�µ ßQ­ µP¯Y±
¯ ¹\·�ºuÂ ² ¶{ß ¯ ß�­�³�¶©â
û�¬ ² Â ¯ ­�¶ µ ¬ ¯ ¹ ¯�µ ß ² ¹Q­�®Qß�­ µ ®�³�¸�³�ºu¹�Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ ¯ ¹ ²:ì
ä â�ê ®H­tÂNÞ ±t² ®Qß\¹ ² ¶u·�ß)¬ µP¯Y±�µ º ± ºk® Ü�¯ ®�ºk® ²�Á â
ö â Ç ³�¹\Â ¯	±�Ü�¯ ¹\¹ ¯ ¶mßn® á ­ ² â Ü ­tß\¬ùÂç³ Á ­ î�¯�°{±t² ®�ß\¹ ² ¶u·�ß\¬k® Â�Á ³;¶u³�ß µ ¬ ¯ ­t¶ùß\³�· ² ß)¬ ² ¹ áH²�¯�µ ¬ µ ¬ ¯ ­t¶ Û ­ ² â
° ¹ ¯ ¶ µ ¬ Û ­t¶Éß\¬ ²[¯ ¹\·�ºuÂ ² ¶mß�ß\¹ ²P²[µ ³�¶mß ¯ ­�¶k® ¯ ß�ÂN³m®�ß�³�¶ ² ®Qº µ ¬ Ü�¯ ¹\¹ ¯ ¶mß Â â

ã â ã ¹\³�ºu¶ Á ® ¯ ¹ ² ¶u³�ß É º ¯Y± ­ îk²�Á â
Ä â�û�¬ ² ®Qß)¹\º µ ß\ºu¹ ² ³�¸�ß\¬ ²N¯ ¹\·�ºuÂ ² ¶mß�ß)¹ ²P² ­Å®�ßQ­t·�¬{ß ±tÚÈµ ³�¶k®Qß\¹ ¯ ­t¶ ²�Á;°{Ú ß)¬ ² ß Ü ³ ± ³�·�­ µP¯Y±�Ü�¯ ¹\¹ ¯ ¶{ßn® ¯ ß
­tßn®�ß)³�Þ á Ù�­t·�ºu¹ ²�Ä â Ä;Â â

ê ®Qß\¹ ² ¶u·�ß\¬ü³�¸�³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ß�­�³�¶ù­�®�­�ß_®N®H­tÂNÞ ± ­ µ ­�ß Ú�Û�µ ³�¶{ß\¹Q­ ° ºußQ­t¶u·6ß)³Ä­tßn® µ ³�ÂNÞu¹ ² ¬ ² ¶k®T­ ° ­ ± ­�ß Úù°{Ú ºk® ² ¹n®Pâ
û�¬{­�®´­Å® ¯Çµ ¹Q­tßQ­ µP¯Y±�µ ³�¶ µ_² ¹\¶ ¸�³�¹vÂ ²�¯ ¶{­t¶u·�¸1º ±h¯ ¹\·�ºuÂ ² ¶{ß ¯ ß�­�³�¶?ß\³N³ µPµ ºu¹ Û�¯ ¶ Á ¬ ¯ ® ¯Y± ®Q³ °�²P² ¶;¹ ²�µ ³�·�¶{­�® ²�Á
ÂN³�¹ ² · ² ¶ ² ¹ ¯Y±S±tÚ ¯ ® ¯ ¸�ºu¶ Áu¯ Â ² ¶mß ¯	± ­�®\®Qº ² ­t¶«®Qº µPµ_² ®\®H¸1º ±S±tÚ ¯ ÞuÞ ±�Ú ­t¶u·ùê'íçß ²�µ ¬u¶u³ ± ³�· Ú�æy�©¯ ¶i� ð é â à�ºu¹
²Pæ	¯Y± º ¯ ßQ­t³�¶Ç­t¶ Á ­ µP¯ ß ²�Á ß)¬ ¯ ßhß\¬{­�® ±t²Pæ�²_± ³�¸�®H­tÂNÞ ± ­ µ ­tß ÚÄÜ�¯ ® ¯�Á{²%É º ¯ ß ² ¸1³�¹ Á{²�µ ­Å®T­�³�¶ ï ®QºuÞuÞk³�¹)ß�­t¶ ¯[µ ³�ÂNÞ ±t²_é
Á ³�Â ¯ ­t¶ Ûk¯ ®T­�·�¶{­ î�µP¯ ¶mßv¹ ² ®Qº ± ß´¸�³�¹´ß\¬ ²[¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶ÃÂç³ Á{²_± â
�´³ Ü�²Pæ�² ¹ Û ­t¶ó³�ß\¬ ² ¹ Á ³�Â ¯ ­t¶k®vß\¬ ² ® ²�µ ¬ ¯ ¹ ¯�µ ß ² ¹Q­�®QßQ­ µ ®vÂ ¯YÚÇ°k² ­t¶ ¯ ÞuÞu¹\³�Þu¹�­ ¯ ß ²�Û©² ­tß\¬ ² ¹ Á º ² ß\³Nß)¬ ²¡Á ³ ï
Â ¯ ­t¶N­tßn® ²_± ¸©³�¹,ß\¬ ²�Ü�¯YÚ ºk® ² ¹_®�Þ ² ¹�¸�³�¹)Â Þu¹\³ °{±t² Â ï ®�³ ±tæ ­t¶u·kâ,ñ ² ¶u³ Ü Á ­�® µ ºk®)® Ü ¬ ² ß\¬ ² ¹hß\¬ ² ® ²'µ ³�¶k®Qß\¹ ¯ ­t¶mßn®
µP¯ ¶ °k² ¹ ²_±�¯Yéu²�Á�Ûu¯ ® Ý ­�¶u· Ü ¬ ¯ ß,Þu¹\³ °{±t² ÂÃ®,Â�­t·�¬{ß ¯ ¹Q­�® ²v¯ ¶ Á�Ü ¬ ¯ ß ¯�ÁuÁ ­tßQ­t³�¶ ¯Y± Â ¯�µ ¬{­t¶ ² ¹ Ú Â�­t·�¬{ß °k² ºk® ²�Á
ß\³N³ æ�² ¹ µ ³�Â ² ®Qº µ ¬ÄÞu¹\³ °{±t² ÂÃ®$â

Ç$5�G=5HG I&< Í@<aÕ:Ö�×YÑ�<L�4Ï@?wÕf< Þ�<;ÍKCMS
ê'¹\·�ºuÂ ² ¶mß_® Ü ­tß\¬{­t¶ ¯ ¶ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶;³�¸h³�ºu¹vÂN³ Á{²_± Â�ºk®Qß ² ¶ µ ³ Á{² ºk® ² ¹n® Ú ³�Þ{­t¶{­t³�¶k® ¯�° ³�ºuß'ß\¬ ² Þu¹\³ °{±t² Â
¯ ß�¬ ¯ ¶ Á âhû Ü ³�¹ ²%É º{­t¹ ² Â ² ¶{ßn®�¸�³�¹�ß\¬{­�® ¯ ¹ ² ß\¬ ¯ ß ì
ä â�û�¬ ²v¯ ¹\·�ºuÂ ² ¶{ßh®Qß\¹)º µ ß\ºu¹ ² Â�ºk®Qß�¹ ²�Øk²�µ ß ¯ Â ²�¯ ¶{­t¶u·�¸1º ±�Ü�¯YÚ ³�¸©®Q³ ±tæ ­�¶u·�ß\¬ ² Þu¹\³ °{±t² Â ß\³�ß)¬ ² ºk® ² ¹n® Û
­t¶?³�¹ Á{² ¹�ß\¬ ¯ ß�ß\¬ ²PÚÄµP¯ ¶ ²_é Þu¹ ² ®)®�³�Þ{­t¶{­t³�¶k® Ü ­tß\¬{­t¶Ä­tß�â

ö â�û�¬ ² ®Qß)¹ ² ¶u·�ß\¬ µP¯Y±�µ º ± ºk® Â�ºk®Qß °k² ¹ ²�¯ ®�³�¶ ¯�°{±tÚ ß\¹ ¯ ¶k®QÞ ¯ ¹ ² ¶{ß ¯ ¶ Á ®Qß)¹ ² ¶u·�ß\¬ µ ³�Â ° ­t¶ ¯ ßQ­t³�¶ ¹\º ±t² ®
®Q¬u³�º ±ÅÁ °k² ¹ ²�Øk²�µ ßQ­ æ�² ³�¸�ß\¬ ²�Ü�¯YÚ ºk® ² ¹_® µ ³�Â ° ­t¶ ²[°k²_± ­ ² ¸\â

ê ÁuÁ ­tßQ­t³�¶ ¯Y±S±tÚ�Û©µ ³�ÂNÂç³�¶ ¯Y± ­tßQ­ ² ® °k² ß Ü�²P² ¶ ¯ ¹\·�ºuÂ ² ¶{ß�®Qß)¹\º µ ß\ºu¹ ²�¯ ¶ ÁÇµ ³�¶mß ² ¶mß ¯ ¹ ² ¹ ²%É º{­t¹ ²�Á ­t¶Ä³�¹ Á{² ¹hß\¬ ¯ ß
ß\¬ ²PÚØµP¯ ¶ °k²�µ ³�ÂNÞ ¯ ¹ ²�ÁÄ¯ ¶ ÁÇ²_é Þ ± ³�­tß ²�ÁÉ°{Ú ß)¬ ² ® Ú ®�ß ² Â?â
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û�¬ ² ® ² ¹ ²%É º{­t¹ ² Â ² ¶{ßn® ¯ ¹ ² ¶ ²�µ_² ®\® ¯ ¹ Ú ¸�³�¹[ß\¬ ² ºk® ² ¹n®�ß\³ °k²Ä¯�°{±t² ß)³ÄÞu¹\³�Þ ² ¹ ±�Úèµ ¹Q­tßQ­ É º ² ß\¬ ² ® Ú ®�ß ² Â Ú ®
¯ ¹\·�ºuÂ ² ¶{ßn® Ûk¯ ¶ Á ¸1³�¹vß\¬ ² ºk® ² ¸�º ± Â ¯ ¶{­�Þuº ±�¯ ß�­�³�¶6³�¸ ¯ ¹\·�ºuÂ ² ¶mß_® °{Ú ß\¬ ² ® Ú ®Qß ² Â?â´í�ßv¸1³ ±S± ³ Ü ®�¸1¹\³�Âýß\¬ ² ® ²
ß)¬ ¯ ß'ß)¬ ²¡¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ² ¶ ² ®)®v³�¸ ¯ ¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶É­�® ° ³�ß\¬ Á ³�Â ¯ ­t¶ ï�¯ ¶ Á ºk® ² ¹ ï ®QÞ ²�µ ­ î�µ âÇà�ºu¹3®T­�ÂçÞ ± ­ îk²�Á
Âç³ Á{²_±�¯ ÞuÞ ± ­ µP¯ ß�­�³�¶?Â ² ß�ß)¬ ² ® ² ¹ ²%É º{­t¹ ² Â ² ¶{ßn®,¸1³�¹'® ²Pæ�² ¹ ¯Y± ¹ ²�¯ ®Q³�¶k® ì

4 ã'² ³ ± ³�·�­�®Qß_® Ü�² ¹ ²[¯Y± ¹ ²�¯�Á{Ú ¸ ¯ Â�­ ± ­ ¯ ¹ Ü ­�ß)¬Äß\¬ ² ºk® ² ³�¸�Þu¹\³ °k¯�° ­ ± ­tß Ú â

4 û�¬ ² ³ æ�² ¹ ¯Y±S± ®�ß\¹\º µ ß\ºu¹ ² ³�¸ ¯ ÞuÞu¹ ¯ ­Å® ¯Y± ­Å® µ ³�ÂçÞ ¯ ¶ Ú{ï�Á{² ß ² ¹\Â¡­�¶ ²�ÁÉ¯ ¶ ÁÇ¯ ·�¹ ²P²�Á á ß\¬ ² ®H­ éØµ ³�ÂNÞ�³�¶ ² ¶{ßn®
³�¸�¹�­Å® Ý Â â

4 û�¬ ² Â�º ± ßQ­ ï Þu¹\³ µ_² ®\®x¶ ¯ ß\ºu¹ ² ³�¸�³�­ ± ¸1³�¹\Â ¯ ß�­�³�¶ó¬ ²_± Þ ²�Á ß\³?Â ¯�Ý�² ß\¬ ² ­t¶ Á{² Þ ² ¶ Á{² ¶ µ_²ó¯ ®\®�ºuÂNÞußQ­t³�¶
¹ ²�¯ ®Q³�¶ ¯�°{±�² â

�´³ Ü�²Pæ�² ¹ Û ­K¸ Ü�²�Ü ­Å®�¬ ²�Á ß\³ ²_é ß ² ¶ Á ß\¬ ² ÂN³ Á{²_±wÚ ®�ºk® ² ­t¶�ß\¬{­�® Á ³�Â ¯ ­t¶ Û ³�¹ ¯ ÞuÞ ±tÚ ­tßE­t¶ ¯ ¶u³�ß\¬ ² ¹ Á ³�Â ¯ ­t¶ Û
ß)¬ ² ¶6ß\¬ ² ®H­tÂNÞ ± ­S¸ Ú ­t¶u· µ ³�¶k®Qß\¹ ¯ ­�¶{ßn® ¯�° ³ æ�² Â ¯YÚ ¶ ²P²�Á ß\³ °k² ¹ ²_±�¯Yéu²�Á â?û�¬{­�®�Â3ºk®�ß °k²ÄÁ ³�¶ ² ­t¶ù®Qº µ ¬ ¯
Ü�¯YÚÃ¯ ®,ß\³çÞu¹ ² ® ² ¹ æ�² ß)¬ ²3¯�° ³ æ�² ¹ ²%É º{­t¹ ² Â ² ¶{ßn®Pâ�Ùu³�¹ ²_ék¯ ÂNÞ ±t²:ì

4 û�¬ ² ®Qß)¹\º µ ß\ºu¹ ² ³�¸ Á ­ut ² ¹ ² ¶{ß ¯ ¹\·�ºuÂ ² ¶{ßn®,Â ¯YÚÇ°k²v±t² ®\® µ ³�¶k®Qß\¹ ¯ ­�¶ ²�ÁÈá ¬ ² ¶ µ_² Â ¯�ÚÇÁ ­ut ² ¹vÂN³�¹ ²6Â â4 ñ ¯ ¹\¹ ¯ ¶mßn®,Â ¯YÚÃµ ¬ ¯ ­t¶?ß)³�· ² ß\¬ ² ¹�â4 ã ¹\³�ºu¶ Á ®�Â ¯YÚÃ°�²�É º ¯Y± ­ îk²�Á â

4 ì ³�Â ° ­t¶ ¯ ßQ­t³�¶Ä¸1ºu¶ µ ßQ­t³�¶k®´Â ¯YÚN°k² ÂN³�¹ ²[µ ³�ÂNÞ ±t²_é â
íHßE­�®E­tÂNÞk³�¹\ß ¯ ¶{ß�ß\³�¶u³�ß ² ß\¬ ¯ ß�ß\¬ ² ¹ ² ­�®�¶u³�ß\¬{­t¶u·�­�¶{ß\¹Q­t¶k®H­ µv¯�° ³�ºuß�ß\¬ ² ® ² · ² ¶ ² ¹ ¯Y± ­Å® ¯ ßQ­t³�¶k® Ü ¬{­ µ ¬NÞu¹\³�¬{­ ° ­tßn®
ß)¬ ² Â °k² ­t¶u· ¯ ÞuÞ ± ­ ²�Á ­�¶Ä³�ºu¹hÂN³ Á{²_±�7�9�:#Ó�¨�¡#=z¡ ß)¬ ¯ ßh³�ºu¹�ß Ü ³[¹ ²%É º{­t¹ ² Â ² ¶{ßn®,¹ ² Â ¯ ­t¶ÇÂ ² ß ì ß\¬ ²�¯ ¹\·�ºuÂ ² ¶mß
®�ß\¹\º µ ß\ºu¹ ² Â3ºk®�ß µ ³�¹\¹ ² ®QÞ�³�¶ Á ß)³ ¯ Â ²�¯ ¶{­t¶u·�¸1º ±'Ü�¯YÚ ³�¸ ®Q³ ±tæ ­�¶u·Æß\¬ ² Þu¹)³ °{±t² Â ß\³?ß)¬ ² ºk® ² ¹_® Ûh¯ ¶ Á ß\¬ ²
®�ß\¹ ² ¶u·�ß\¬ µP¯Y±�µ º ± ºk® °k² ¹ ²�¯ ®Q³�¶ ¯�°{±�Ú ­t¶mß)º{­�ß�­ æ�² â
ê ± ß\¬u³�ºu·�¬ ­t¶?Þu¹Q­t¶ µ ­tÞ ±t² ß\¬ ² ® ² · ² ¶ ² ¹ ¯Y± ­Å® ¯ ßQ­t³�¶k® µP¯ ¶ °�² Â ¯�Á{²�Û ß\¬ ² ¹ ² Â ¯YÚ ­�¶ÉÞu¹ ¯�µ ßQ­ µ_²x°k²3¯�ÁuÁ ­�ß�­�³�¶ ¯Y±
­�®\®�º ² ® Ü ¬{­ µ ¬ ¯ ¹Q­�® ² â�ñ ¬ ² ß)¬ ² ¹�­t¶Ç¸ ¯�µ ßhß\¬ ² ® ² ­�®\®Qº ² ®�³ µPµ ºu¹,­�® ¯ · ¯ ­t¶ Á ³�Â ¯ ­t¶ ïh¯ ¶ Á ºk® ² ¹ ï�Á{² Þ ² ¶ Á{² ¶{ß�â,ñ ²
¶u³ Ü«Á ­�® µ ºk®\®´ß\¬ ² Â ¯ ¶ ÁÇÜ�¯�Ú ®�­t¶ Ü ¬{­ µ ¬?ß\¬ ²PÚÄµ ³�º ±�ÁÉ°k²3¯�ÁuÁ ¹ ² ®\® ²�Á â

ÇF5�G=5ÜÛ IâÕf< ÖLCM< Õ®Ì1Ö�ÕM?wÖLCM?wáSÍ.S�?GÍ ÔnÕ!ÝSÏ7Þ�<aÍ8CÉ"=C:Õ:Ï�ÐWC:Ï7ÕM<
íH¶ù³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Ûv¯ ¹\·�ºuÂ ² ¶mßn®�®Q¬ ¯ ¹ ²?µ ³�¶k®H­ Á{² ¹ ¯�°{±t² ®H­tÂ�­ ±�¯ ¹Q­tßQ­ ² ®Ç­t¶ ®Qß\¹\º µ ß\ºu¹ ²:ì ¸�³�¹ ²_ék¯ ÂNÞ ±t²�Û ß\¬ ²PÚ
¯	±K± ¬ ¯Yæ�² ß\¬ ² ® ¯ Â ²[± ³�·�­ µP¯	±�Ü�¯ ¹\¹ ¯ ¶mß ¯ ß�ß)¬ ² ß\³�Þ;³�¸�ß\¬ ²Ã¯ ¹\·�ºuÂ ² ¶{ß�ß\¹ ²P²Äá Ù�­�·�ºu¹ ²kÄ â Ä;Â âÇà�¶ ²vÉ º ² ®QßQ­t³�¶
µ ³�¶ µ_² ¹\¶k® Ü ¬ ¯ ß Ü ³�º ±�Á ¬ ¯ ÞuÞ ² ¶§­K¸�ß\¬ ²ó¯ ¹\·�ºuÂ ² ¶{ßÃ®Qß\¹)º µ ß\ºu¹ ²Äæ	¯ ¹Q­ ²�Á Âç³�¹ ²ó¯ ÂN³�¶u· ¯ ¹)·�ºuÂ ² ¶{ßn®Pâ Ùu³�¹
²_ék¯ ÂNÞ ±t²�Û ®Q³�Â ² ºk® ² ¹_®�Â ¯YÚ Þu¹ ² ¸ ² ¹�ß\³Çºk® ²3¯ÄÁ ­�t ² ¹ ² ¶{ß'ß)³�Þ ±t²Pæ�²_±hÜ�¯ ¹\¹ ¯ ¶mß Û Þ ² ¹\¬ ¯ Þk®v¹ ² ®Qº ± ßQ­t¶u·Ç­t¶6ß\¬ ² ­t¹
¯ ¹\·�ºuÂ ² ¶{ßn® °�² ­�¶u·§¹ ² Þu¹ ² ® ² ¶{ß ²�Á ¯ ® µ ³�ÂçÞ ±�² ß ²_±�Ú«Á ­�t ² ¹ ² ¶{ßÄß\¹ ²P² ®�ß\¹\º µ ß\ºu¹ ² ® á ß\¬{­�®NÂ ¯YÚ ¬ ¯ ÞuÞ ² ¶ ­S¸ Ü�²
Ü ­Å®�¬ ²�Á ß\³ µ ³�ÂNÞ ¯ ¹ ²?¯ ¹\·�ºuÂ ² ¶mßn® ¯�µ ¹)³m®\® Á ­�t ² ¹ ² ¶mß µ ³�ÂNÞ ¯ ¶{­ ² ® Û ¸1³�¹ ²_é�¯ ÂçÞ ±�²6Â â¥û Ü ³ Ü�¯YÚ ®xß\¬{­�®�Â ¯YÚ
¯ ¹Q­�® ²N¯ ¹ ²�î ¹_®Qß�­S¸ Á ­�t ² ¹ ² ¶mß�ºk® ² ¹n® ² ®Qß ¯�°{± ­�®Q¬ ²�Á6¯Çµ)±�¯ ­tÂ °{ÚóÁ ­�t ² ¹ ² ¶{ß�Â ² ß\¬u³ Á ®v³�¹ ® ²�µ ³�¶ Á ­S¸�ß\¬ ²PÚ ºk® ²�Á
ß ² ¹\Â�­t¶u³ ± ³�· ÚÄÁ ­�t ² ¹ ² ¶mß ±tÚ â,ñ ²[Á ­�® µ ºk®\®´ß\¬ ² ® ²x°k²_± ³ Ü â
f��çØZñ;üeñ����6ñ;ïx�¦� ú�ñ#ð�3�ý��
í8¸�ß Ü ³�ºk® ² ¹n® ² ®�ß ¯�°{± ­�®Q¬ ¯�µ)±�¯ ­tÂ °mÚ�Á ­�t ² ¹ ² ¶mß�¹\³�ºuß ² ® Û ß\¬ ² ¹ ²�¯ ¹ ² ß Ü ³'Þ�³m®\®H­ °{±t²'Ü�¯YÚ ®�ß\¬{­�® µP¯ ¶ °�² ¬ ¯ ¶ Á�±�²�Á�ì
ä â�û�¬ ²3Á ­�t ² ¹ ² ¶ µ_² ® µ ³�º ±�ÁÄ°k²x² ¶ µ ³ Á{²�Á ­t¶?ß)¬ ²�°k¯�µ\Ý ­t¶u·m®PâhÙ�³�¹ ²_ék¯ ÂNÞ ±t²:ì

� ¬�� á ­t¶?Ùu¹ ²�Á�Ú ® ¯ ¹\·�ºuÂ ² ¶{ß Û{°k¯�µ)Ý�²�ÁÄ°{Ú;�kÂ
� ¬�� á ­t¶óÙ�¹ ²�Á�Ú ® ¯ ¹)·�ºuÂ ² ¶{ß Û{°k¯�µ\Ý�²�ÁÇ°mÚ;�vÂ

ö â b ­ut ² ¹ ² ¶{ß Ü�¯ ¹)¹ ¯ ¶{ßn® µ ³�º ±ÅÁÇ² ¶ µ ³ Á{² ß\¬ ²'Á ­�t ² ¹ ² ¶mß,Â ² ß\¬u³ Á ® Û ¹ ² ®Qº ± ßQ­t¶u·x­t¶ Á ­�t ² ¹ ² ¶{ß ¯ ¹\·�ºuÂ ² ¶mß_® ² · ì
�×¬�� ô�� ¬�� á Ùu¹ ²�Á�Ú ® Ü�¯YÚ ³�¸ µ ³�¶ µ)± º Á ­t¶u· �kÂ
� ¬��ýô��P¬�� á;` ³ ²:Ú ® Ü�¯YÚ ³�¸ µ ³�¶ µ)± º Á ­t¶u· �kÂ
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í�¶;³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Ü�²[¯�Á ³�Þußvß\¬ ² ¸�³�¹\Â ² ¹ µ ¬u³�­ µ_² âo��³ Ü�²Pæ�² ¹ ÛuÜ�² ¶u³ Ü µ ³�¶k®H­ Á{² ¹ Ü ¬ ² ß\¬ ² ¹[®Qº µ ¬ Á ­�t ² ¹ ï
² ¶ µ_² ® µ ³�º ±�Á °k²�² ¶ µ ³ Á{²�Á?Ü ­�ß)¬{­�¶Éß\¬ ²�Ü�¯ ¹\¹ ¯ ¶mßn®�ß\¬ ² ÂÃ® ²_±tæ�² ®$âhû�¬{­�® Ü ³�º ±�ÁÄ¯Y±S± ³ Ü ³�ºu¹�Âç³ Á{²_± ß)³ ¯	± ®�³ °k²
¯ ÞuÞ ± ­ ²�Á ­�¶ Á ³�Â ¯ ­t¶k® Ü ¬ ² ¹ ² ß\¬ ² ¹ ²[Ü�¯ ® ± ­tß\ß ±t²Nµ ³�ÂNÂN³�¶ó®Qß\¹)º µ ß\ºu¹ ²�°k² ß Ü�²P² ¶?ºk® ² ¹n® ÚuÜ�¯YÚ ®�³�¸ ¯�ÁuÁ ¹ ² ®\®H­t¶u·
ß\¬ ² Þu¹\³ °{±t² Â?â
Ù�­t¹n®Qß Û ®Q³�Â ² ®H­tÂNÞ ±t²�²_é ß ² ¶k®H­t³�¶k®�ß\³xß\¬ ² Â ¯�µ ¬{­�¶ ² ¹ Ú ¸1³�¹ µ ³�¶k®Qß\¹\º µ ßQ­t¶u· ¯ ¹\·�ºuÂ ² ¶{ßn®�Â ¯�Ú�°�² ¶ ²�µ_² ®\® ¯ ¹ Ú â
í�¶?³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û�¯Y±S± ¹ ²_±t²Pæ�¯ ¶mß Ü�¯ ¹\¹ ¯ ¶{ßn®�¸�³�¹ ¯çµ)±Å¯ ­�Â ¯ ¹ ²[¯Y±tÜ�¯�Ú ® ¯ ÞuÞ ± ­ ²�Á�È ¬u³ Ü�²Pæ�² ¹,­t¶?³�ß\¬ ² ¹ ¯ ÞuÞ ± ­ ï
µP¯ ßQ­t³�¶k®,ºk® ² ¹n®,Â ¯YÚ�Ü ­�®Q¬Çß\³ Á ­�® ¯�°{±t²xÜ�¯ ¹\¹ ¯ ¶{ßn®�¸1¹\³�Â ¯ ÞuÞ ±�Ú ­t¶u·Nß\³�® ¯Yæ�² ß\¬ ² Â µ ¹Q­tßQ­ É º{­�¶u· ²Pæ�² ¹ Ú Þ�³m®\®H­ °{±t²
± ­t¶ ² ³�¸h¹ ²�¯ ®Q³�¶{­t¶u· ±t²�¯�Á ­t¶u·Äß\³ ¯Ãµ ³�¶ µ)± ºk®H­t³�¶©â´í�¶Éß\¬{­�® ²_ék¯ ÂNÞ ±t²�Û�` ³ ² Â ¯YÚ ®H­tÂNÞ ±tÚ ¶u³�ß Ü�¯ ¶{ß�ß)³�­t¶ µ)± º Á{²
� ¬�� ­t¶Ä¬{­�® ¯ ¹)·�ºuÂ ² ¶{ß áT¯Y± ß\¬u³�ºu·�¬Ã¬ ² Â ¯YÚ�°k² ¬ ¯ ÞuÞ Ú ß\¬ ¯ ß�Ùu¹ ²�Á�Ú ®,Â ² ß\¬u³ Á ­�® ¯xæ	¯Y± ­ ÁÄ¯Y± ß ² ¹\¶ ¯ ß�­ æ�² ß\³
¬{­Å® Â â
ò ²�µ ³�¶ Á�ÛE¯ ¹\·�ºuÂ ² ¶{ßn® µP¯ ¶6®Qß�­ ±S±�°k² ®Qß)¹ ¯ ­t·�¬{ßQ¸�³�¹ Ü�¯ ¹ Á�±tÚ?µ ³�ÂNÞ ¯ ¹ ²�Á?Ü ¬ ² ¹ ²Ãµ ³�ÂNÂç³�¶ ¯Y± ­tßQ­ ² ® ²_é ­Å®�ß á Þu¹\³ ï
æ ­ Á ­t¶u·¥ß ² ¹)Â�­t¶u³ ± ³�· Ú ­�®Çºk® ²�Á«µ ³�¶k®H­�®Qß ² ¶mß ±tÚ�È�Ü�²6Á ­Å® µ ºk®\®Äß\¬{­�®Ä®Q¬u³�¹\ß ±tÚ Â â Ùu³�¹ ²_ék¯ ÂNÞ ±t²�Ûv²Pæ�² ¶ ­S¸3ß Ü ³
¯ ¹\·�ºuÂ ² ¶{ßn®,¬ ¯Yæ�²�æ�² ¹ ÚÄÁ ­�t ² ¹ ² ¶mßv®Qß\¹\º µ ß\ºu¹ ² ® ì

4 ñ ¯ ¹\¹ ¯ ¶{ßn® Ü ­�ß)¬?ß\¬ ² ® ¯ Â ² ® Ý�²_±t² ß\³�¶ µP¯ ¶?®QßQ­ ±S±�°k²[µ ³�ÂNÞ ¯ ¹ ²�Á â4 ì ³�ÂNÂN³�¶Ä®Qº °�µ)±�¯ ­tÂÃ® Ü ­�ß)¬{­�¶Éß\¬ ²3¯ ¹\·�ºuÂ ² ¶{ßn® µP¯ ¶ °k²�µ ³�ÂNÞ ¯ ¹ ²�Á â4 ò�º ° ß\¹ ²P² ® Ü ¬{­ µ ¬ Á ³Ø®�¬ ¯ ¹ ²[¯Nµ ³�ÂçÂN³�¶Ä®Qß\¹\º µ ß\ºu¹ ²[µP¯ ¶ °�²3µ ³�ÂNÞ ¯ ¹ ²�Á â
à�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶É³�¶ ±tÚ?µ ³�ÂNÞ ¯ ¹ ² ®�Þu¹Q­tÂ�­tßQ­ æ�²3µ ³�ÂNÞk³�¶ ² ¶{ßn®�³�¸ ¯ ¹)·�ºuÂ ² ¶{ßn® á�Ü�¯ ¹\¹ ¯ ¶{ßn® Û{µ)±�¯ ­tÂÃ® ¯ ¶ ÁvÉ º ¯Y±tï
­ îk² ¹_® Â â ê ÁuÁ ­tßQ­t³�¶ ¯Y±3µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶§¸�ºu¶ µ ß�­�³�¶k® µ ³�º ±�Á«¯Y± ®Q³ °k²6² ¶ æ ­�® ¯ · ²�Á§Ü ¬{­ µ ¬ Ü ³�º ±�Á ¯Y± ®Q³ µ ³�ÂNÞ ¯ ¹ ²
¯ ·�·�¹ ² · ¯ ß ²�Á ® ²�µ ßQ­t³�¶k®v³�¸ ¯ ¹)·�ºuÂ ² ¶{ßn®Pâ�í�¶;ß\¬ ² Ùu¹ ²�Á{ï ` ³ ²�²_ék¯ ÂNÞ ±t²�Û ®Qº µ ¬ ¯Çµ ³�ÂNÞ ¯ ¹Q­�®Q³�¶Ä¸1ºu¶ µ ßQ­t³�¶;Â�­t·�¬mß
® ¯YÚdC Ù�¹ ²�Á ß\¬{­t¶ Ý ® � ®�ß\¹\³�¶u· ±tÚ ­�ÂçÞ ± ­ ² ® �çÛEÜ ¬ ² ¹ ²�¯ ® ` ³ ²ÃÁ ³ ² ®�¶u³�ß F ß\¬mºk® µ ³�Â ° ­t¶{­t¶u·;ß\¬ ² ß Ü ³ µ ¬ ¯ ­t¶k®
³�¸ Ü�¯ ¹\¹ ¯ ¶{ßn® � ¬!�V¬!�Ï¯ ¶ Á�� ¬!� ¬!� â�û�¬{­�® Ü ³�º ±ÅÁÉ°�²¡¯ ¶?­t¶{ß ² ¹ ² ®Qß�­�¶u· ¯ ¹ ²�¯ ³�¸�¸�ºuß\ºu¹ ²[Ü ³�¹ Ý�Û
Þu¹\³ æ ­ Á ­t¶u· ¯ ¶ ¯Y±tÚ ® ² ®´³�¸ ¯ ¹\·�ºuÂ ² ¶mßn® ¯ ß Á ­�t ² ¹ ² ¶{ß ±t²Pæ�²_± ®´³�¸ ¯�° ®Qß\¹ ¯�µ ß�­�³�¶©â
û�¬{­t¹ Á�Û ­t¶Ä³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û�°k¯�µ\Ý ­t¶u·m® ¯ ß)ß ¯�µ ¬N³�¶ ±tÚ ß)³¡®T­�¶u· ±�²�Ü�¯ ¹)¹ ¯ ¶{ßn®Pâ=�´³ Ü�²Pæ�² ¹ Û ­S¸ Ü�² ¯Y±S± ³ Ü ºk® ² ¹n®
ß\³Ã® ²_±t²�µ ß Á ­ut ² ¹ ² ¶{ß ± ­t¶ ² ®v³�¸�¹ ²�¯ ®�³�¶{­t¶u· Û ß\¬ ² ¹ ²�Ü ³�º ±�Á °k² ® µ ³�Þ ² ¸�³�¹ ¯�ÁuÁ ­tßQ­t³�¶ ¯Y±�°k¯�µ\Ý ­t¶u·m® Ü ¬{­ µ ¬ ø ºk®Qß�­K¸ Ú
ß\¬u³m® ² ® ²_±t²�µ ßQ­t³�¶k®$â�û�¬{­�® ¯ · ¯ ­t¶ µP¯ ¶ °�² ® ²P² ¶ ¯ ® ¯ ß ¯ ® Ý ³�¸�Â ¯ ¶{­tÞuº ±�¯ ßQ­t¶u· ¯ ¹\·�ºuÂ ² ¶mßn® ¯ ß Á ­�t ² ¹ ² ¶{ß ±t²Pæ�²_± ®
³�¸ ¯�° ®Qß\¹ ¯�µ ß�­�³�¶©â
Ùu³�ºu¹\ß\¬ Û ­S¸hß Ü ³ ¯ ¹)·�ºuÂ ² ¶{ß�ß)¹ ²P² ® Ü�² ¹ ² µ ³�ÂçÞ ±�² ß ²_±�Ú?Á ­�t ² ¹ ² ¶{ß�­t¶ó®Qß)¹\º µ ß\ºu¹ ²�¯ ¶ ÁÄµ ³�¶{ß ² ¶{ß Ûuµ ³�ÂNÞ ¯ ¹Q­�®Q³�¶
Ü ³�º ±ÅÁ °k² ÂN³�¹ ²?Á ­ ÊÄµ º ± ßYâ�û�¬{­�®ç³�¸ µ ³�ºu¹n® ² ­�®ç¶u³�ß ø ºk®Qß ¯ Þu¹\³ °{±�² Â ®QÞ ²�µ ­ î�µ ß\³6ß\¬ ²?µ ³�ÂçÞuºuß ¯ ßQ­t³�¶ ¯Y±
¸�¹ ¯ Â ²PÜ ³�¹ Ý�È ­S¸�Þ ² ³�Þ ±t²ÃÁ ­�® ¯ ·�¹ ²P²Ãµ ³�ÂNÞ ±t² ß ²_±tÚ�Û©Ü ­�ß)¬u³�ºuß ¯ ¶ Ú?µ ³�ÂNÂN³�¶;Þ�³�­t¶mßn®v³�¸h¹ ² ¸ ² ¹ ² ¶ µ_²�Û ß\¬ ² ¶ ¯ ¹\·�º ï
Â ² ¶mß ¯ ßQ­t³�¶Ç­�® Á ­ ÊØµ º ± ß ¯ ® ¯ ®�³ µ ­ ¯Y± Þu¬ ² ¶u³�Â ² ¶u³�¶ ¯	± ®�³kâ
Ù�­S¸�ß)¬ Û�Ü�² ¶u³�ß ² ß\¬ ² Þu¹ ¯�µ ßQ­ µP¯Y± ­�ß Ú ­�®\®Qº ²vÜ ¬{­ µ ¬ ¯ ¹Q­�® ² ® Ü ¬ ² ¶NÂN³�¹ ²�Á{² ß ¯ ­ ± ­�®E­t¶ µ)± º Á{²�Á ­�¶Çß\¬ ²'¯ ¹\·�ºuÂ ² ¶{ß
ß\¹ ²P²�Û ¶ ¯ Â ²_±tÚ ß\¬ ¯ ß[ß\¬ ² ºk® ² ¹3®�¬u³�º ±�Á ¶u³�ß °�² ³ æ�² ¹ ï1° ºu¹ Á{² ¶ ²�Á â?û�¬ ² ¹ ² ­�® ¯ ß\¹ ¯�Á{²Pï ³Ttù¬ ² ¹ ²Ç°k² ß Ü�²P² ¶ ¯
µ ³�ÂNÞ ±t²_é ß\¹ ²P²NáT¯Y±S± ³ Ü ­t¶u· Á ­�® ¯ ·�¹ ²P² Â ² ¶{ßn®´ß\³ °k²xî ¶ ²_±tÚÄ± ³ µP¯ ß ²�ÁaÂ�¯ ¶ Á?¯ ®H­tÂNÞ ±t² ß\¹ ²P²çá�Ü ¬{­ µ ¬ ­�® ²�¯ ® Ú ¸�³�¹
ß\¬ ² ºk® ² ¹�ß\³ µ ¹Q­tßQ­ É º ²6Â âhû�¬{­�® µP¯ ¶ °�² ® ²P² ¶ ¯ ® ¯ ß ¯ ® Ý ³�¸�® ²_±�²�µ ß�­�¶u·Çß\¬ ²�¯ ÞuÞu¹\³�Þu¹�­ ¯ ß ²v±t²Pæ�²_± ³�¸�·�¹ ¯ ¶mº ±�¯ ¹Q­tß Ú
ß\³Ã®Qº{­tß�ß\¬ ²�Á ³�Â ¯ ­t¶ ¯ ¶ Á ß ¯ ¹\· ² ßhºk® ² ¹n®$â
û�¬ ² ¹ ² ­Å® ¯ ¹ ²_±�¯ ß ²�Á ß\¹ ¯�Á{²Pï ³>t ¯Y± ®Q³?ß\³ µ ³�¶k®H­ Á{² ¹ Û ³�¸�³�Þ ² ¶ ï1² ¶ Á{²�Á ¶ ² ®\® æ�² ¹n®Qºk® Á{² ß ¯ ­ ± ³�¸ ¯ ¶ ¯	±�Ú ®H­�®PâÇê
®H­tÂNÞ ±t² ß\¹ ²P²�Û�Ü ¬ ² ¹ ² Â�º µ ¬ Ý ¶u³ Ü�±t²�Á · ² ­�® ² ¶ µ ³ Á{²�Á ­t¶ °k¯�µ)Ý ­�¶u·{® Û Þ ² ¹\Â�­tßn®�ºk® ² ¹n® Øk²_é ­ ° ­ ± ­tß Ú ­t¶ ²_é Þu¹ ² ®\®H­t¶u·
¬u³ Ü ß)¬ ² ­�¹ µ ³�¶ µ)± ºk®H­t³�¶k® Ü�² ¹ ² ¹ ²�¯�µ ¬ ²�Á[° ºuß ± ­tÂ�­tßn®,ß\¬ ²�Á{² ß ¯ ­ ±�Ü ­tß\¬ Ü ¬{­ µ ¬ ¯ ¹\·�ºuÂ ² ¶{ßn® µP¯ ¶ °k²vµ ³�ÂNÞ ¯ ¹ ²�Á â
ì ³�¶ æ�² ¹n® ²_±tÚ�Û�¯6µ ³�ÂçÞ ±�²_é ß\¹ ²P²?¯Y±S± ³ Ü ®çÞk³�­t¶{ßn®N³�¸ Á ­Å® ¯ ·�¹ ²P² Â ² ¶{ßn®�ß)³ °�²Äî ¶ ²_±tÚù± ³ µP¯ ß ²�Á�Û�° ºuß ¯Y± ®Q³üß)¬ ²
² ¶ µ ³ Á ­t¶u· ³�¸3ºk® ² ¹n®ÄÂ ² ß)¬u³ Á ®Ø­�¶ Ü�¯ ¹\¹ ¯ ¶{ßn® µ ³�¶k®Qß\¹ ¯ ­�¶k® ß\¬ ²;Ü�¯�Ú ®Çß\¬ ² ºk® ² ¹n® µP¯ ¶ ²_é Þu¹ ² ®\®É®Q³ ± ºußQ­t³�¶k®
á�² ·kâ ­K¸vß\¬ ² ºk® ² ¹[­t¶ æ ³ Ý�² ® ¯ ¶ ²PÜ Â ² ß\¬u³ Á�Û ¶ ²PÜÀÜ�¯ ¹\¹ ¯ ¶{ßn® Ü ³�º ±�Á ¬ ¯�æ�² ß\³ °k²?¯�ÁuÁ{²�ÁaÂ âóÙ�­t¶ Á ­t¶u·üß)¬ ²
¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ²�°k¯	±Å¯ ¶ µ_² ­�® ¯�Á ³�Â ¯ ­t¶ ï ®QÞ ²�µ ­ î�µ ­�®\®�º ² â�êv· ¯ ­t¶ Û ß\¬{­�®Eß\¹ ¯�Á{²Pï ³Tt µ ³�º ±�Á�°k²�²�¯ ® ²�Áx°mÚ Â ¯�µ ¬{­�¶ ² ¹ Ú
¸�³�¹ Ü ³�¹ Ý ­t¶u· Ü ­�ß)¬ ¯ ¹\·�ºuÂ ² ¶mßn® ¯ ß Á ­ut ² ¹ ² ¶{ß ±t²Pæ�²_± ®h³�¸ ¯�° ®Qß)¹ ¯�µ ßQ­t³�¶ ì ¸1³�¹ ²_é�¯ ÂNÞ ±t²�Û ­S¸©¶u³ Ü�¯ ¹)¹ ¯ ¶{ßn® ²_é ­�®Qß ²�Á
¸�³�¹ ² ¶ µ ³ Á ­t¶u· Á{² ß ¯ ­ ± ®�³�¸�ß\¬ ² ºk® ² ¹ Ú ®,Â ² ß\¬u³ Á á�² ·kâ � ¬�� ôO��¬��kÂnÛ ß)¬ ² ¶ ¯ ÂN³�¹ ² ¯�° ®�ß\¹ ¯�µ ß Ü�¯ ¹\¹ ¯ ¶mß
µ ³�º ±�ÁÄ°k² ºk® ²�Á ­t¶k®Qß ²�¯�Á;á�² ·�â � ¬��/Â�Ü ­�ß)¬Äß\¬ ² Â ² ß\¬u³ ÁÄ² ¶ µ ³ Á{²�Á ­t¶?ß)¬ ²[°k¯�µ)Ý ­t¶u·kâ
ñ ²xî ¶ ¯Y±S±tÚ;² ÂNÞu¬ ¯ ®H­�® ² ß\¬ ¯ ß Ü�²¡¯ ¹ ² ¶u³�ß ø ºk®�ß µ ³�¶ µ_² ¹)¶ ²�Á6Ü ­tß\¬ µ ³�ÂçÞ ¯ ¹Q­t¶u· ¯ ¹\·�ºuÂ ² ¶mßn®v³�¸ Á ­�t ² ¹ ² ¶mß
ºk® ² ¹n® Û�° ºuß ¯Y± ®Q³ °{Ú ß\¬ ² ® ¯ Â ² ºk® ² ¹ ¯ ß Á ­�t ² ¹ ² ¶mßxßQ­tÂ ² ®v­t¶6³�¹ Á{² ¹�ß\³ ² ¶ µ ³�ºu¹ ¯ · ²Ãµ ³�¶k®H­�®Qß ² ¶ µ_Ú âÇÙu³�¹�ß)¬ ²
±Å¯ ß\ß ² ¹ µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶k® Û ­tß µP¯ ¶ °�²'²_é Þ ²�µ ß ²�Á ß\¬ ¯ ß ¯ ®T­�¶u· ±�² ºk® ² ¹ Ú ® ¯ ¹\·�ºuÂ ² ¶{ßn® Ü ­ ±S±©°k² ®H­tÂ�­ ±�¯ ¹�­t¶Ä®Qß\¹\º µ ß\ºu¹ ²
ºu¶ ±�² ®)®�¬{­�®´³�¹�¬ ² ¹ ¯ ÞuÞu¹)³ ¯�µ ¬Äß\³Nß\¬ ² Þu¹\³ °{±�² Â ­�® æ�² ¹ ÚÃ² ¹ ¯ ßQ­ µ â
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êÀ® ²�µ ³�¶ Á ­�®\®Qº ² ­�®xß\¬ ¯ ß�³�¸ Á ­�t ² ¹ ² ¶ µ_² ®�­t¶èß ² ¹\Â�­t¶u³ ± ³�· Ú âÃÙu³�¹ µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶k®�ß\³ °�²Ãæ�¯Y± ­ Á�Û ß ² ¹\ÂÃ®vÂ�ºk®Qß
°�² ºk® ²�Á ­t¶ ¯?µ ³�¶k®T­Å®�ß ² ¶mß Ü�¯�Ú âÇà�¶ ²Ä¯�Á{æ�¯ ¶mß ¯ · ² ³�¸�ß\¬ ²Ãµ ³�ÂçÞuºuß ² ¹ ¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ ¯ ÞuÞu¹\³ ¯�µ ¬È­Å®�ß\¬ ¯ ß
Á{²_î ¶{­tßQ­t³�¶k® ¯ ¹ ² Â ¯�Á{² ÂN³�¹ ²Ä²_é Þ ± ­ µ ­tß È ¸1³�¹ ²_ék¯ ÂNÞ ±t²�Û�Ü�¯ ¹\¹ ¯ ¶mßn® ²_é Þ ± ­ µ ­tß ±tÚ ®Qß ¯ ß ²ÄÜ ¬{­ µ ¬§·�¹\³�ºu¶ Á ® ¯ ¹ ²
¹ ²_±�²Pæ�¯ ¶{ß�ß)³�ß\¬ ² Á{²_î ¶{­tßQ­t³�¶Ä³�¸ ¯xµ)±�¯ ­tÂ?â�ñ ²�µP¯ ¶Ã® ¯YÚ ß\¬ ²'µ ³�ÂNÞuºuß ² ¹ µ)±�¯ ¹�­ îk² ®�ß\¬ ² ¸1¹ ¯ Â ² ³�¸ Á ­�® µ_² ¹)¶uÂ ² ¶mß
³ æ�² ¹ Ü ¬{­ µ ¬ ¯ Âç³ Á{²_± ³�¸ °�²_± ­ ² ¸,­Å® Á{²_î ¶ ²�Á â
íH¶«³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û ºk® ² ¹_® Ü�² ¹ ² ¬ ¯ ÞuÞ Ú ß\³ Ü ³�¹ ÝùÜ ­tß\¬ ß\¬ ² ® Ú ®Qß ² Â Ú ® Á{²_î ¶{­�ß�­�³�¶k®?³�¸ ¯ Â ° ­�·�ºu³�ºk®
ß ² ¹\ÂÃ® ¯ ® ² ¶ µ ³ Á{²�Á ­�¶Äß)¬ ² ® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶mßn®$â á ò ²�µ ßQ­t³�¶ å â ð â ö#Â â�ñ ²'µ ³�¶k®H­ Á{² ¹�¬u³ Ü ß\¬ ² ¯ ¹\·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶
Âç³ Á{²_±©µ ³�º ±�Á ³�Þ ² ¹ ¯ ß ² ­K¸Eß\¬{­�® Ü�¯ ®�¶u³�ß�ß\¬ ² µP¯ ® ²�Û ¸1³�¹E­t¶k®Qß ¯ ¶ µ_²�á ß ¯�Ý ­�¶u·�ß)¬ ² · ² ³ ± ³�·�­ µP¯Y±�²_ék¯ ÂNÞ ±t²6Â ­S¸�Ù�¹ ²�Á
¸ ²_± ß ®�ß\¹\³�¶u· ±tÚ ß\¬ ¯ ß bj] [T�W���L[�e b ���@�\dØ¯ t ²�µ ß ²�Áï�^cL[�m�m�c ]\ù^] ��� ] ¯�µPµ ³�¹ Á ­t¶u·Äß\³Ç¬{­�® Á{²_î ¶{­�ß�­�³�¶6³�¸ �Wci[�m
m\c ]GùW] ��� ] Û�° ºuß ` ³ ²[Á ­ Á ¶u³�ß�â
êv· ¯ ­t¶èß\¬ ² ¹ ² ­�®x¶u³;¹ ²�¯ ®Q³�¶Æ­t¶ùÞu¹Q­t¶ µ ­tÞ ±�²;Ü ¬ Ú ß\¬ ²Ä¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶èÂN³ Á{²_±'µ ³�º ±�Á ¶u³�ßx¬ ¯ ¶ Á�±t² ®Qº µ ¬
Á ­�t ² ¹ ² ¶ µ_² ® Û�° ºuß ¯�ÁuÁ ­tßQ­t³�¶ ¯Y± Â ¯�µ ¬{­�¶ ² ¹ Ú[Ü ³�º ±�Á�°k² ¹ ²%É º{­t¹ ²�Á â$�É³m®Qß�®H­tÂNÞ ±tÚ�Û ß\¬ ² ß Ü ³ Á ­�t ² ¹ ² ¶mß µ ³�¶ µ_² Þußn®
µ ³�º ±ÅÁç°k² ·�­ æ�² ¶ Á ­�t ² ¹ ² ¶{ß�ß ² ¹\ÂÃ® áà� ß\¹ ¯ Þ[Þu¹ ² ® ² ¶ µ_²[¯�µPµ ³�¹ Á ­t¶u·[ß\³�Ùu¹ ²�Á�ÚÅÛ�� âtâÅâ ¯�µPµ ³�¹ Á ­�¶u·�ß\³ ` ³ ²:ÚNÂ�¯Y±S± ³ Ü ­�¶u·
Á ­�t ² ¹ ² ¶{ß�ºk® ² ¹n®´ß\³?®Q³ ±tæ�² ß\¬ ² Þu¹\³ °{±t² Â ¯�µPµ ³�¹ Á ­t¶u·Äß\³Çß\¬ ² ­t¹[³ Ü ¶?Â ² ß\¬u³ Á;¯ ® Á ­�® µ ºk®)® ²�Á Þu¹ ²Pæ ­t³�ºk® ±tÚ â[ê
Âç³�¹ ²3¯ Â ° ­tßQ­t³�ºk® ²_é ß ² ¶k®H­t³�¶ Ü ³�º ±ÅÁÈ°k² ß\³ ² ¶ µ ³ Á{² ß\¬ ² ¹ ²_±�¯ ßQ­t³�¶ °�² ß Ü�²P² ¶ Á ­�t ² ¹ ² ¶{ß�ºk® ² ¹n® Ú©Á{²_î ¶{­tßQ­t³�¶k® Û
¯	±K± ³ Ü ­t¶u· ¯ ºk® ² ¹[ß)³ æ ­ ²PÜÀ¯ ¹\·�ºuÂ ² ¶mßn®vºk®T­�¶u·;¬{­�®xß ² ¹\Â�­t¶u³ ± ³�· Ú â��´³ Ü�²Pæ�² ¹ Û©Ü�²�² ÂNÞu¬ ¯ ®H­�® ² ß\¬ ¯ ß�­�¶Æ³�ºu¹
¯ ÞuÞ ± ­ µP¯ ß�­�³�¶ ¯ Â ° ­t·�º{­tß ÚÄÜ�¯ ®´Â ² ß Ü ­tß\¬ Øk²_é ­ ° ­ ± ­tß Ú ¹ ¯ ß\¬ ² ¹vß\¬ ¯ ¶ µ ³�¶ Ø ­ µ ß�³�¶ °k² ¬ ¯Y± ¸�³�¸hß\¬ ² ºk® ² ¹n® ì ­tßv­�®
¯ ¶Ä³�Þ ² ¶Ç­�®\®Qº ²N¯ ®,ß\³ Ü ¬ ² ß\¬ ² ¹�ºk® ² ¹_®,­t¶?³�ß\¬ ² ¹ Á ³�Â ¯ ­t¶k® Ü ³�º ±ÅÁÇ°�² ®Qß)¹\³�¶u· ±tÚ ¹ ²_± º µ ß ¯ ¶{ß�ß\³ Ü ³�¹ ÝçÜ ­tß\¬ ¯
Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ Ûkµ)±t²�¯ ¹ ±tÚ?Á{²_î ¶ ²�Á;Á{²_î ¶{­tßQ­t³�¶;³�¸ ¯ ß ² ¹\Â?â
Ù�­t¶ ¯Y±S±tÚ�ÛuÜ�² ¶u³�ß ² ß ² ¹)Â�­t¶u³ ± ³�·�­ µP¯Y±�Á ­�t ² ¹ ² ¶ µ_² ® µ ³�º ±ÅÁÄ¯	± ®�³ ¯ ¹Q­�® ²v²_± ® ²PÜ ¬ ² ¹ ²�Û�² ·kâ�­�¶Çß\¬ ²�Á{²_î ¶{­tßQ­t³�¶Ä³�¸ ¯
·�¹\³�ºu¶ Á ­�¶ ¯ ¶ ¯ ¹)·�ºuÂ ² ¶{ß�âEê ± ß ² ¹\¶ ¯ ßQ­ æ�²[¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶k®´³�¸©³�ºu¹�ÂN³ Á{²_±�µ ³�º ±�Á ºk® ² ¸�º ±S±tÚ ­t¶ µ)± º Á{² Â ¯�µ ¬{­t¶ ² ¹ Ú
¸1³�¹ µ)±�¯ ¹Q­S¸ Ú ­t¶u·?®Qº µ ¬ Á{²_î ¶{­tßQ­t³�¶k® ² ·kâ�³�¶ ï�± ­t¶ ² ß ²_é ß Û{²_é�¯ ÂçÞ ±�² ® Û ­ ±S± ºk®Qß\¹ ¯ ß�­�³�¶k®Pâ
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íH¶ù³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û ³�¶ ±�Ú ³�¶ ²ÄÜ�¯ ¹\¹ ¯ ¶{ß Ü ­tß\¬ùß)ºu¶ ¯�°{±t² ®Qß\¹ ² ¶u·�ß\¬ µ ³�º ±�Á ³ µPµ ºu¹�­t¶ ¯ ¶ Úü° ¹ ¯ ¶ µ ¬ù³�¸ ¯ ¶
¯ ¹\·�ºuÂ ² ¶{ß�âxí�¶ ¯ ¶ ¯Y± ß ² ¹\¶ ¯ ßQ­ æ�²Ã¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û ® ²Pæ�² ¹ ¯Y± ®Qº µ ¬ Ü�¯ ¹\¹ ¯ ¶{ßn® µ ³�º ±�Áüµ ¬ ¯ ­t¶èß\³�· ² ß\¬ ² ¹Yâ�ê µ ¬ ¯ ­t¶
³�¸ Ü�¯ ¹\¹ ¯ ¶mß_®�® ² ¹ æ�² ®�ß\³ ° ¹ ²�¯�Ý ºuÞ?ß)¬ ²3µ ³�¶ î�Á{² ¶ µ_² ­t¶ ¯Ãµ)±�¯ ­tÂ á ·�­ æ�² ¶?®�³�Â ² ·�¹\³�ºu¶ Á ® Â ­t¶{ß\³ µ ³�¶k®QßQ­tß\º ² ¶{ß
Þ ¯ ¹\ßn® È ­t¶è¸ ¯�µ ß Û ß)¬{­Å®3­Å®¡³�¶ ±tÚ ³�¶ ² Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ Ü�¯YÚ ­t¶ Ü ¬{­ µ ¬ ®Q³�Â ² ³ æ�² ¹ ¯Y±S±�°�²_± ­ ² ¸�­t¶ ¯;µ)±�¯ ­tÂ µP¯ ¶ °k²
Á{²�µ ³�ÂNÞk³m® ²�Á§áTµ ³�Â ° ­t¶{­�¶u· Ü�¯ ¹\¹ ¯ ¶{ßn®´­t¶ùÞ ¯ ¹ ¯Y±S±t²_±�Û�¯ ®v­t¶§³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Û ­�® ¯ ¶u³�ß\¬ ² ¹ ²_é�¯ ÂNÞ ±t²6Â â;ñ ²
¶u³ Ü«Á ­�® µ ºk®\®´ß\¬ ² ­�®\®�º ² ® Ü ¬{­ µ ¬ ¯ ¹�­Å® ² â
Ù�­t¹n®�ß Û ß\³ µ ¹Q­tßQ­ É º ²3¯ ¶ ¯ ¹\·�ºuÂ ² ¶mß Û�²_±t² Â ² ¶{ßn® Ü ­tß\¬{­t¶Ç­tß�Â�ºk®Qß °�² Â ²�¯ ¶{­t¶u·�¸1º ± ß\³�ß\¬ ² ºk® ² ¹�â$ v® ² ¹n®,Â ¯YÚ
¶u³�ß °k²�¯�µPµ ºk®Qß)³�Â ²�Á ß\³vß\¬{­t¶ Ý ³�¸�®Q³�Â ² ³ æ�² ¹ ¯Y±S±�µ ³�¶ î�Á{² ¶ µ_² ß)¬ ¯ ß � ­tÂNÞ ± ­ ² ® � ¯ ®E® ² Þ ¯ ¹ ¯ ß ²hµ ³�¶ î�Á{² ¶ µ_² ®�­t¶
­t¶ Á ­ æ ­ Á º ¯	± ®Qß ² Þk®�³�¸u¹ ²�¯ ®�³�¶{­t¶u· á�² ·kâ �_¬ �9¡��¥ô¢�ê¬ ��£3�/ÂnÛ	¯ ¶ Á ß\¬{ºk®�­tß©Â ¯YÚ ¹ ²%É º{­t¹ ² ß\¬ ² Â«ß\³ µ ³�¶k®T­ Á{² ¹
ß)¬ ² µ ³�ÂçÞk³�¶ ² ¶{ßn®,³�¸�ß\¬ ² Þu¹)³ °{±t² ÂÀ­t¶ÄÂN³�¹ ²�Á{² ß ¯ ­ ± â�û�¬{­Å®�­Å®�¶u³�ß�¶ ²�µ_² ®\® ¯ ¹Q­ ±tÚ ®Q³�Â ² ß\¬{­t¶u·Nß\³ °�²[¯Yæ ³�­ Á{²�Á�È
­t¶ Á{²P²�Á�Û ß\¬ ² Þuºu¹\Þk³{® ² ³�¸©Þu¹\³ °{±t² Â ï ®�³ ±tæ ­t¶u·N·�º{­ Á{²_± ­t¶ ² ® ¯ ®Eºk® ²�ÁNÜ ­�ß)¬{­�¶ÇÂ ¯ ¶ Ú ³�¹\· ¯ ¶{­Å® ¯ ßQ­t³�¶k®E­�®�Þu¹ ²�µ ­�® ²_±tÚ
ß)³ ² ¶ µ ³�ºu¹ ¯ · ²�µ ³�¶k®H­�®Qß ² ¶{ß Û ß)¬u³�¹\³�ºu·�¬ ¯ ¶ ¯Y±tÚ ®H­�®�³�¸ Á{²�µ ­�®H­t³�¶k®Pâvò�­tÂ�­ ±�¯ ¹ ±tÚ�Û�µ ³�ÂNÞuºuß ² ¹ ¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ µP¯ ¶
¯ ®\®H­�®Qß,­t¶óß)¬{­Å®�ß ¯ ® ÝÇÜ ¬{­ ±t²3¯�ÁuÁ ­tßQ­t³�¶ ¯Y±S±tÚ;°k² ­t¶u·Ç¹ ²�¯�µ ßQ­ æ�² ß\³çß\¬ ² ºk® ² ¹ Ú ® ²_é Þu¹ ² ®)® ²�Á ¹ ²�¯ ®Q³�¶{­t¶u·kâ
ò ²�µ ³�¶ Á�Û ß\¬ ² Þu¹ ¯ ·�Â ¯ ßQ­ µ ­�®\®Qº ² ³�¸'¶u³�ß�³ æ�² ¹ ï1° ºu¹ Á{² ¶{­t¶u·6ß\¬ ² ºk® ² ¹ Ü ­tß\¬ ±�¯ ¹\· ² ¶{ºuÂ °k² ¹n®x³�¸ Ü�¯ ¹)¹ ¯ ¶{ß
®�ß\¹ ² ¶u·�ß\¬k®xß\³ ²Pæ	¯Y± º ¯ ß ²;¯ ÞuÞ ± ­ ² ®Ç¬ ² ¹ ² âùñ§­tß\¬ ± ³�¶u· µ ¬ ¯ ­t¶k®ç³�¸'­t¶{¸ ² ¹ ² ¶ µ_²�Û ß)¬ ² ºk® ² ¹ÃÂ ¯�ÚÆ°k² ß ² ÂNÞuß ²�Á
¶u³�ß�ß\³ ²Pæ�¯Y± º ¯ ß ² ß\¬ ²NÜ ¬u³ ±t²Äµ ¬ ¯ ­�¶èÞu¹\³ æ ­ Á ­t¶u·É­tßn® µ ³�¶ µ)± ºk®H­t³�¶ Ü�¯ ® µ ³�¹\¹ ²�µ ß�âÄû�¬{­�® Ü ³�º ±�Á;Ü�²�¯�Ý�² ¶6ß\¬ ²
¯ ¹\·�ºuÂ ² ¶{ß ¯ ® ¯ ¶ ¯�µPµ ºu¹ ¯ ß ² ¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶Ä³�¸�³�Þ{­t¶{­�³�¶©â
û�¬{­�¹ Á�ÛkÜ�² ¹ ²%É º{­t¹ ² ß\¬ ¯ ß�ß\¬ ²�¯ ¹\·�ºuÂ ² ¶mß °�² ®Qß ¯�°{±t² ß\³Nºk® ² ¹n® Úu²_é Þu¹ ² ®\®H­t³�¶k®v³�¸ °�²_± ­ ² ¸\â� v® ² ¹n® µP¯ ¶?³�¶ ±�Ú

É º ¯ ¶{ßQ­S¸ ÚÆ°k²_± ­ ² ¸[ß\³ ¯;µ_² ¹\ß ¯ ­�¶ ±t²Pæ�²_± ³�¸'Þu¹ ²�µ ­�®H­t³�¶ � ß\¬{ºk®�®QÂ ¯Y±S±'µ ¬ ¯ ¶u· ² ®�­t¶ É º ¯Y± ­ îk² ¹n® ¯ ¶ Á ®Qß)¹ ² ¶u·�ß\¬k®
Ü ¬{­ µ ¬ Á ³ü¶u³�ßÃÂ ²�¯ ¶{­�¶u·�¸�º ±S±tÚ ¹ ² Þu¹ ² ® ² ¶{ß ¯üÁ ­�t ² ¹ ² ¶{ß ±t²Pæ�²_± ³�¸ °k²_± ­ ² ¸¡ß)³üß\¬ ² ºk® ² ¹Ä®Q¬u³�º ±�Á ³�¶ ±tÚ ¬ ¯Yæ�²
®�Â ¯Y±S±�µ ¬ ¯ ¶u· ² ®�­�¶èß\¬ ² ¹ ² ®Qß�³�¸�ß\¬ ²Ã¯ ¹)·�ºuÂ ² ¶{ß�âÃÙ�³�¹3®Q³�Â ² ®Qß\¹ ² ¶u·�ß\¬ µP¯Y±�µ º ± ­ Û ß\¬ ² ¹ ² Â ¯YÚó°�²Ã¯?Áu¯ ¶u· ² ¹
³�¸ � ² ¹\¹\³�¹ ¯ ÂçÞ ± ­ î�µP¯ ß�­�³�¶ Ú�Ü ¬ ² ¹ ² Â ²�¯ ¶{­t¶u· ±t² ®\® æ	¯ ¹Q­ ¯ ßQ­t³�¶Æ­�¶ ¯ ®Qß\¹ ² ¶u·�ß\¬ü®Q³�Â ²PÜ ¬ ² ¹ ² ¬ ¯ ® ±�¯ ¹\· ²Ã² t ²�µ ßn®
²_± ® ²PÜ ¬ ² ¹ ²�Û ß\¬ ²�æ�¯ ¹Q­ ¯ ßQ­t³�¶ ¯ ÂNÞ ± ­ îk²�Áç°mÚ Þu¹\³�Þ ¯ · ¯ ßQ­t³�¶�ß\¬u¹)³�ºu·�¬3® ²Pæ�² ¹ ¯Y±kµ ¬ ¯ ­�¶ ²�Á¡Ü�¯ ¹\¹ ¯ ¶{ßn®Pâ�íH¶3ß)¬{­Å® µP¯ ® ²�Û
ß)¬ ²¡µP¯	±Åµ º ± ºk®�­�®v¶u³�ß ¯�Á{²%É º ¯ ß ²_±tÚ ¹ ²�Øk²�µ ßQ­t¶u·?ß)¬ ² ºk® ² ¹ Ú ®v¹ ²�¯ ®�³�¶{­t¶u· ¯ ¶ ÁÉ² ­tß\¬ ² ¹3®�¬u³�º ±�Á ¶u³�ß °k² ºk® ²�Á ³�¹
ß)¬ ²v±�² ¶u·�ß\¬?³�¸ µ ¬ ¯ ­t¶k® ± ­�Â¡­�ß ²�Á â
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ê ºk® ² ¸�º ±�²_é ß ² ¶k®H­t³�¶è³�¸�³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Ü ³�º ±�Á6°�² ß)³ ¯Y±S± ³ Ü ·�¹\³�ºu¶ Á ®�ß\³ °k²JÉ º ¯Y± ­ îk²�Áù°{Ú ß)¬ ² ºk® ² ¹n®Pâ �¶ µ_² ¹\ß ¯ ­t¶mß Ú ­t¶6·�¹\³�ºu¶ Á ®�­�®v¬ ¯ ¶ Á�±t²�Á ­t¶ ¯�± ­tÂ�­tß ²�Á;Ü�¯YÚÄÜ ­tß\¬{­t¶É­tß á ò ²�µ ßQ­t³�¶ Ä â å#Â_ÛuÜ ­tß\¬6®Q³�Â ² ·�¹\³�ºu¶ Á ®
°k² ­t¶u· ¯ ®\®QºuÂ ²�ÁÄµ_² ¹\ß ¯ ­t¶©â
û�¬ ² ß Ü ³ µ ³�¶k®H­ Á{² ¹ ¯ ßQ­t³�¶k®�¸1³�¹�ß\¬{­�® ¯ ¹ ²[¯ ®,¸1³ ±S± ³ Ü ® ì
ä â�êv¶ ²_é ß)¹ ¯x±t²Pæ�²_± ³�¸ µ ³�ÂNÞ ±t²_é ­tß Ú ­t¶Éß\¬ ² ®Qß\¹ ² ¶u·�ß\¬ µP¯Y±�µ º ± ºk®´­Å® ¯�ÁuÁ{²�Á ¸�³�¹�ß\¬ ² ºk® ² ¹'ß\³�·�¹ ¯ ®QÞ©â
ö â�í8¸�ß\¬ ² ºk® ² ¹�­�® ¯ ® Ý�²�Á ß\³N®QÞ ²�µ ­S¸ Ú?¯[æ�¯Y± º ² ¸�³�¹ ¯ ·�¹)³�ºu¶ Á ¸�¹)³�Â ¯ ¶ ²_é ¬ ¯ ºk®Qß�­ æ�²�Û Â�ºuß\º ¯Y±S±tÚÃ²_ékµ)± ºk®H­ æ�²
® ² ß,³�¸�³�ÞußQ­t³�¶k® Û ß\¬ ² ¶NÂ ¯�µ ¬{­t¶ ² ¹ ÚNÜ ³�º ±�Á�°�² ¹ ²%É º{­t¹ ²�Á ß\³ ¯	±K± ³ Ü ºk® ² ¹n®,ß\³[®QÞ ²�µ ­S¸ ÚØ¯�Á ­�®Qß)¹Q­ ° ºußQ­t³�¶Ä³�¸
É º ¯Y± ­ îk² ¹n®�³ æ�² ¹hß)¬ ² ³�ÞußQ­t³�¶k® á�² ·kâ ¯ ® ² ß�³�¸©Þu¹\³ °k¯�° ­ ± ­tßQ­ ² ®'®QºuÂçÂ�­t¶u·3ß)³ ä â ÷2Â â�û�¬{­�®�Âç³ æ�² ®Eß\³ Ü�¯ ¹ Á ®
¯ ¸1º Æ>ÆPÚè± ³�·�­ µ ¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶ù³�¸�ºu¶ µ_² ¹\ß ¯ ­t¶{ß Ú�Û ®H­tÂ�­ ±�¯ ¹Çß\³;ß\¬ ¯ ßNºk® ²�Á ­t¶§ß\¬ ² ò � íQí ï�ö Þu¹)³m®QÞ ²�µ ß
¯ ÞuÞu¹ ¯ ­�® ¯Y± ® Ú ®Qß ² Â á ò ²�µ ß�­�³�¶ ö â ö â ç Â â

ê'· ¯ ­�¶ Û ß\¬ ²ÇÝ�²PÚ ¹ ²%É º{­t¹ ² Â ² ¶mß�­�®�ß)¬ ¯ ß�ß\¬ ² ºk® ² ¹n® µP¯ ¶üÂ ¯ ­�¶{ß ¯ ­t¶ ¯ ¶ùºu¶ Á{² ¹_®Qß ¯ ¶ Á ­t¶u·è³�¸'ß\¬ ² ® Ú ®Qß ² Â Ú ®
¯ ¹\·�ºuÂ ² ¶{ß�â

Ç$5�G=5�Ç ÔL×�CM< Õ!Í7ÖLCM?�:=<^� áET@< ×9SváBAN"`C:ÕM< Í�ÝBC�� àJáSÞ(Í@?GÍ7ÖLCM?wáSÍ
ê ® Á ­�® µ ºk®\® ²�Á ­t¶ ì ¬ ¯ Þuß ² ¹ Ä�Ûk¯ ®�º{­�ß ¯�°{±t² Âç³ Á{²_± ³�¸�®Qß\¹ ² ¶u·�ß)¬ µ ³�Â ° ­�¶ ¯ ßQ­t³�¶ó®Q¬u³�º ±ÅÁ ¸1º ±Sîu± ß\¬ ² ¸�³ ±K± ³ Ü ­t¶u·
¹ ²%É º{­t¹ ² Â ² ¶mßn® ì
ä â�íHßN­�® ÔÚ:.<>Ã#ÔSÛ ­ ² â ß\¬ ²6µ ³�Â ° ­t¶ ¯ ßQ­t³�¶ ¹\º ±t² ® ¯ ¹ ² ¸1ºu¶ µ ßQ­t³�¶k®Ç³�¸3ß)¬ ²?Ü�¯ ¹\¹ ¯ ¶mßn® Ú ®Qß\¹ ² ¶u·�ß\¬k® ¯ ¶ Á ß)¬ ²
·�¹)³�ºu¶ Á ® Ú;É º ¯	± ­ îk² ¹n®v³�¶ ±�Ú â

ö â�íHß�­�® =zÃ�?oÛM¤¦:�¥\§�¡�=�9è?�¤¦Ã#§Y¡�Û ­ ² â
4 ß\¬ ²´Ü�¯ ¹\¹ ¯ ¶{ßh®Qß\¹ ² ¶u·�ß\¬k® ¯ ¶ Á<É º ¯Y± ­ î�µP¯ ßQ­t³�¶k®´®Q¬u³�º ±�Á ¹ ² Þu¹ ² ® ² ¶{ßh³�Þ{­�¶{­t³�¶k®�­�¶ ¯�Ü�¯YÚ ß)¹ ¯ ¶k®QÞ ¯ ¹ ï
² ¶{ß�ß\³�ºk® ² ¹n®$â4 ß\¬ ²[µ ³�Â ° ­t¶ ¯ ß�­�³�¶?¹\º ±t² ®v®Q¬u³�º ±�Á ¹ ²�Øk²�µ ß´ß\¬ ²[Ü�¯YÚ ºk® ² ¹n® Úkµ ³�Â ° ­t¶ ²[²Pæ ­ Á{² ¶ µ_² â

í�¶N³�ºu¹ ¯ ÞuÞ ± ­ µP¯ ß�­�³�¶ Û ³�ºu¹ µP¯Y±�µ º ± ºk®�¸1º ±Sîu±K±t²�Á ß\¬ ² ® ² ¹ ²%É º{­t¹ ² Â ² ¶{ßn® ¯ ®E· ² ³ ± ³�·�­�®Qßn® Ü�² ¹ ²�¯Y± ¹ ²�¯�Á{Ú ¹ ²�¯ ®Q³�¶ ¯�°{±tÚ
¸ ¯ Â¡­ ± ­ ¯ ¹ Ü ­�ß)¬üÞu¹\³ °k¯�° ­ ± ­tßQ­ ² ®çß\¬u¹\³�ºu·�¬6¶u³�¹\Â ¯	±�Ü ³�¹ Ý ­t¶u·?Þu¹ ¯�µ ß�­ µ_²�Û,¯ ¶ Á ß)¬ ² Þu¬ Ú ®T­ µ ®¡³�¸�³�­ ± ¸1³�¹\Â ¯ ßQ­t³�¶
¯Y±S± ³ Ü�²�Á ß)¬ ² ºk® ² ³�¸h®H­tÂNÞ ±t²¡µ ³�Â ° ­t¶ ¯ ß�­�³�¶?¹\º ±t² ®Pâ
û�¬ ² ¹ ²Pæ ­ ²PÜ ­�¶ ì ¬ ¯ Þuß ² ¹ öÃ¯ ¶ Á ³�ß\¬ ² ¹ ± ­tß ² ¹ ¯ ß\ºu¹ ² ®Qºu·�· ² ®�ß[® ²Pæ�² ¹ ¯Y±�¯Y± ß ² ¹\¶ ¯ ßQ­ æ�²NµP¯Y±�µ º ± ­ Ü ¬{­ µ ¬ µ ³�º ±�Á
°k² ºk® ²�Á�Û ¸�³�¹ ²_é�¯ ÂNÞ ±t²:ì

4 �É³ Á ­ îk²�ÁEÙ�¯�Ú�² ®H­ ¯ ¶Ç­t¶{¸ ² ¹ ² ¶ µ_²Çá�² ·�â � ¹\³{®QÞ ²�µ ß\³�¹ ¯ ¶ Á�
Eé Þ ± ³�¹ ¯ ß�­�³�¶{­Å®�ß Û ­t¶6ò ²�µ ßQ­t³�¶ ö â ö#Â â
4 ¸1º Æ>ÆPÚN± ³�·�­ µ¡á�² ·kâ�ò � íQí ï�öuÛ ­t¶6ò ²�µ ßQ­t³�¶ ö â ö#Â â4 à�ß\¬ ² ¹ ²_é Þ ² ¹\ß ® Ú ®Qß ² Â µP¯	±Åµ º ± ­ ² ·kâ*� Úuµ ­t¶ Ú ® µ_² ¹\ß ¯ ­t¶mß Ú ¸ ¯�µ ß)³�¹n® æ ò�¬u³ ç ð é â4 ê ÂN³ Á ­ îk²�ÁÆæ�² ¹n®H­t³�¶Æ³�¸�³�ºu¹ µP¯	±Åµ º ± ºk® Ü ¬ ² ¹ ² ¹Q­�® Ý ­�® ¯ ®\® ² ®\® ²�Á ­�¶Æ¹ ²_±�¯ ßQ­t³�¶6ß\³ ¯k� ß Ú Þ{­ µP¯Y±wÚ ¹ ¯ ß\¬ ² ¹
ß\¬ ¯ ¶ � ­ Á{²�¯Y±wÚ Þu¹\³{®QÞ ²�µ ßx­ ² âÇß\¬ ² ­t¶{­tßQ­ ¯Y± Þu¹\³ °k¯�° ­ ± ­tß Ú ³�¸�³�­ ± ­�®xß ¯�Ý�² ¶ ¯ ® ¯ Þu¹�­�³�¹[Þu¹\³ °k¯�° ­ ± ­tß Ú¥áH² ·kâ
«­¬ »�÷�ë ö#Â ¹ ¯ ß\¬ ² ¹�ß\¬ ¯ ¶ «­¬ »Àä â ÷ á ò ²�µ ßQ­t³�¶ Ä â ð â ö#Â â©� ² ¹ ²�Û�Ü�¯ ¹\¹ ¯ ¶{ß'®Qß\¹ ² ¶u·�ß\¬k® » ·�¹ ²�¯ ß ² ¹�ß)¬ ¯ ¶ ¯ ®
Ü�²_±S±�¯ ® ±t² ®\®´ß\¬ ¯ ¶ ä â ÷xÜ ³�º ±ÅÁÇ°�² ºk® ²�Á�Û ¹ ² ®Qº ± ßQ­t¶u·ç­t¶ ¯ ÂN³�¹ ²�Ù�¯�Ú�² ®H­ ¯ ¶ ï�± ­ Ý�²3µP¯Y±�µ º ± ºk®Pâ

4 ê µP¯Y±�µ º ± ºk®�ºk®H­t¶u· É º ¯Y± ­�ß ¯ ßQ­ æ�²�² ®Qß�­�Â ¯ ß ² ®�³�¸ Ü�¯ ¹\¹ ¯ ¶mß�®Qß\¹ ² ¶u·�ß\¬ á�Ü�² ­ ±S± ºk®Qß\¹ ¯ ß ²'¯ ¶ ²_ék¯ ÂNÞ ±t² ³�¸�ß\¬{­�®
±�¯ ß ² ¹�¸�³�¹ ¯ ¶u³�ß\¬ ² ¹ ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Á ³�Â ¯ ­�¶ ­t¶6ò ²�µ ßQ­t³�¶ ð â å#Â â

4 ê µP¯Y±�µ º ± ºk®vºk®H­t¶u· ¯�° ³m³ ±�²�¯ ¶?¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶Ä³�¸ °k²_± ­ ² ¸ á�² ·kâ�ß\¹\º ²�� ¸ ¯Y± ® ²6Â â
û�¬ ² Âç³m®QßE­tÂNÞk³�¹\ß ¯ ¶{ßhÞ�³�­t¶mß,­�®,ß\¬ ¯ ßhß)¬ ² ¹ ² ­�®,¶u³[¹ ²�¯ ®�³�¶�­t¶ÃÞu¹�­�¶ µ ­tÞ ±t²�Ü ¬ Ú ß)¬ ²'¯�° ³ æ�²vµP¯Y±�µ º ± ­ µ ³�º ±�Á ¶u³�ß
°k² ºk® ²�Á 7�9�:#Ó.¨�¡#¨�§G¢ ß\¬ ²�± ³ µP¯Y± ­tß ÚÇ¯ ¶ ÁNµ ³�ÂNÞu¹ ² ¬ ² ¶k®H­ ° ­ ± ­tß Ú ¹ ²%É º{­�¹ ² Â ² ¶mß_® ¯ ¹ ² Â ² ß�â�û�¬ ²'¯ ÞuÞu¹\³�Þu¹�­ ¯ ß ² ¶ ² ®\®
³�¸�ß)¬ ² ® ²[Á ­�t ² ¹ ² ¶mß µP¯Y±�µ º ± ­ Á{² Þ ² ¶ Á ®v³�¶?® ²Pæ�² ¹ ¯	± ¸ ¯�µ ß\³�¹n® ì
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�È3�ñ��Sý�ònõ��â�E�v­t¶?®Q³�Â ²'Á ³�Â ¯ ­t¶k® Û ®H­tÂNÞ ±t²[µ ³�Â ° ­t¶ ¯ ßQ­t³�¶Ç¹\º ±t² ®�Â ¯YÚ ®Qº ÊÄµ_² â�í�¶Ç³�ß\¬ ² ¹n® Û�²Pæ ­ Á{² ¶ µ_² Â ¯YÚ

µ ³�Â ° ­�¶ ² ­t¶?ÂN³�¹ ²[µ ³�ÂNÞ ±t²_é?Ü�¯�Ú ®Pâ
�È3�ñ�û�ï©ñ2ü6ï���ºk® ² ¹n®,Â ¯YÚxî ¶ Á ®Q³�Â ²'µP¯Y±�µ º ± ­�ÂN³�¹ ²´²�¯ ® Ú ß\³xºu¶ Á{² ¹n®Qß ¯ ¶ Á ß\¬ ¯ ¶Ã³�ß)¬ ² ¹n® °{ÚNæ ­�¹)ß\º ² ³�¸�ß\¬ ² ­t¹

°k¯�µ\Ý ·�¹\³�ºu¶ Á ³�¹ ²_é Þ ² ¹Q­ ² ¶ µ_² â
óvï©ñ2ü¾�¦� ð>ñ;üeþwõ��6ñ^��ñ2ï.�,öh�º� ì ³�ÂNÞu¹ ² ¬ ² ¶k®T­ ° ­ ± ­tß Ú ß\³?ß\¬ ² ºk® ² ¹x­�®xÞ ¯ ¹\ß ±tÚü¯ t ²�µ ß ²�ÁÈ°mÚ ­t¶{ß ² ¹Q¸ ¯�µ_²ÄÁ{² ®H­t·�¶©â

í�¶ � ¹\³{®QÞ ²�µ ß\³�¹ Û ¸1³�¹�­t¶k®Qß ¯ ¶ µ_²�Û ºk® ² ¹n®�¸�³�ºu¶ Á?µ ³�¶ Á ­tßQ­t³�¶ ¯Y± ­t¶uÞuºuß�Þu¹\³ °k¯�° ­ ± ­tßQ­ ² ® ²�¯ ®H­ ² ¹�ß\³ ² ®Qß�­�Â ¯ ß ²
Ü ¬ ² ¶?ß\¬ ²PÚÄÜ�² ¹ ² ¹ ² ® µP¯Y±t²�Á ­�¶;ß\¬ ² ¹ ¯ ¶u· ²[ï�åØá�²Pæ ­ Á{² ¶ µ_² ­�® ¯�° ® ² ¶{ß Â ß\¬u¹)³�ºu·�¬ ÷Çá Þu¹�­�³�¹'Þu¹\³ °k¯�° ­ ± ­tß Ú
³�¸ ²Pæ ­ Á{² ¶ µ_² ­�®xºu¶ µ ¬ ¯ ¶u· ²�ÁaÂ ß\³¯® å;á�²Pæ ­ Á{² ¶ µ_² ­Å®xÞu¹ ² ® ² ¶mß Â âÄò�­tÂ�­ ±�¯ ¹ ±tÚ�Û ·�¹ ¯ Þu¬{­ µP¯Y± Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶
á�² ·kâ °k¯ ¹ µ ¬ ¯ ¹)ßn® Û{² ß µ â Â[µP¯ ¶ÉÂ ¯�Ý�² ß\¬ ²3µP¯	±Åµ º ± ºk®´ÂN³�¹ ² ß)¹ ¯ ¶k®QÞ ¯ ¹ ² ¶mß�â
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û�¬mºk®,ß\¬ ² ¹ ²[¯ ¹ ² ® ²Pæ�² ¹ ¯	±�¯	± ß ² ¹\¶ ¯ ßQ­ æ�²�Ü�¯YÚ ®�­t¶ Ü ¬{­ µ ¬Äß\¬ ² ÂN³ Á{²_±�µP¯ ¶ °�²3¯ ÞuÞ ± ­ ²�Á â�Ùu³�¹�ß\¬ ² ­t¹�®Qº µPµ_² ®\®H¸1º ±
¯ ÞuÞ ± ­ µP¯ ß�­�³�¶ Û�Ü�² Â�ºk®Qß�Þu¹ ² ® ² ¹ æ�² ß\¬ ² Â ²�¯ ¶{­t¶u·�¸1º ± ¶ ² ®\®Ç³�¸'¹ ² Þu¹ ² ® ² ¶mß ²�Áù¯ ¹\·�ºuÂ ² ¶{ßn®xß\³;ß\¬ ² ºk® ² ¹_® ¯ ¶ Á
µ ³�ÂNÂN³�¶ ¯Y± ­tß Ú[°�² ß Ü�²P² ¶ ¯ ¹\·�ºuÂ ² ¶{ßn®Eß\³ ¯Y±S± ³ Ü ß\¬ ² ­t¹ ²_é Þ ± ³�­�ß ¯ ßQ­t³�¶ °{Ú ß\¬ ²'µ ³�ÂNÞuºuß ² ¹�â�û�¬ ² Þk® Úuµ ¬u³ ± ³�·�­ µP¯Y±
­�®\®�º ² ®�³�¸�ß\¬ ² ¹ ² Þu¹ ² ® ² ¶{ß ¯ ß�­�³�¶ Ú ®�Þu¹ ² ® ² ¶{ß ¯ ß�­�³�¶ ¯ ¶ Á¥µ ³�ÂçÞu¹ ² ¬ ² ¶k®H­ ° ­ ± ­tß Ú«¯ ¹ ² ß\¬{ºk®x­tÂNÞ�³�¹\ß ¯ ¶{ß È ¸�ºu¹)ß\¬ ² ¹
Ü ³�¹ Ý�Ü ³�º ±�Á�°k² ¹ ²%É º{­t¹ ²�Á ß)³�¸�º ±S±tÚN¯ ®\® ² ®)®�ß\¬ ² ®�º{­�ß ¯�° ­ ± ­tß Ú ³�¸ Á ­�t ² ¹ ² ¶{ß�¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶k®ª­�¶xß\¬ ² ® ² ¹ ² ®QÞ ²�µ ß_® Û
¯ ¶ Á�Ü ¬ ² ß\¬ ² ¹ ¯	± ß ² ¹\¶ ¯ ßQ­ æ�² ß\¹ ¯�Á{²Pï ³Tt�® °k² ß Ü�²P² ¶N®H­tÂNÞ ± ­ µ ­tß ÚÃ¯ ¶ Á ¹ ² Þu¹ ² ® ² ¶mß ¯ ßQ­t³�¶ ¯Y± Þk³ Ü�² ¹ µ ³�º ±ÅÁx°�² Â ¯�Á{² â
û�¬ ² ÂN³{®Qß�­tÂNÞ�³�¹\ß ¯ ¶{ß[Þ�³�­t¶mß�³�¸�®QºuÂNÂ ¯ ¹ Ú ­�®xß\¬ ¯ ßxß\¬ ² ¹ ² ­�®[¶u³�ß\¬{­t¶u·;­t¶u¬ ² ¹ ² ¶mßx­t¶ùß\¬ ² ® ²Ä¯Y± ß ² ¹\¶ ¯ ßQ­ æ�² ®
Ü ¬{­ µ ¬6Þu¹ ²Pæ�² ¶mßn®�ß\¬ ² ­t¹[ºk® ²:È ­t¶k®Qß ²�¯�Á�Û ß)¬ ² ­�¹ ¯�° ­ ± ­�ß Ú ß\³ÄÂ ²P² ß�³�ºu¹x¹ ²%É º{­�¹ ² Â ² ¶mß_®v¸1³�¹ ¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶É­�®
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­t¶u· µ ³�¶ µ)± ºk®H­t³�¶k®�Â ¯ ­t¶ ±�ÚÉ°mÚ ß)¬ ²3¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶6³�¸ Ý ¶u³ Ü�±t²�Á · ² ¹ ¯ ß\¬ ² ¹vß\¬ ¯ ¶ ²_é ß ² ¶k®H­ æ�² ® ²�¯ ¹ µ ¬©â´ê ® ¯ ¹\·�º ï
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ÁMw&%\w�¶ ø�Ë ' ��Ë.¤�Ë ¶�·�¸ !��YÀbÀ�� ¸l¶E'i¹�'8¶ À8Ë ¸ , ¶ ø '\º ¾ ·�¸6'8¶ À���» ¸l¶E' � ¸ �aË�� ¶ Ë ¸�' »��.»�¤B» ¶8) ä�ä Á
®Q³ ± ºußQ­t³�¶k® µP¯ ¶ °k² ¹ ²Pï1²_é Þu¹ ² ®)® ²�Á ­�¶;ß ² ¹)ÂÃ®�³�¸ ² ®Qß ¯�°{± ­Å®�¬{­�¶u· µ)±�¯ ­tÂÃ® á ¸1³�¹ ²_ék¯ ÂNÞ ±t²�Û�¯ Þ ±�¯ ¶u¶{­t¶u·Äß ¯ ® Ý?µP¯ ¶
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îkæ�²�Ü�¯ ¹\¹ ¯ ¶{ßn®�®Q¬u³�º ±ÅÁ ®Qß\¹\³�¶u· ±tÚ ­tÂNÞ ±tÚ;¾3Û ®Q³�í Ú ±K± ®QÞu¹ ²�¯�Á ß\¬{­�®,­t¶ Ø º ² ¶ µ_²�²%É º ¯Y±S±tÚ?¯ ÂN³�¶u· ²�¯�µ ¬ Ü�¯ ¹\¹ ¯ ¶{ß Û
¯�ÁYø ºk®�ßQ­t¶u·3ß)¬ ² ­�¹�®Qß\¹ ² ¶u·�ß\¬k®�ß\³ °k²v²%É º ¯	±ª¯ ¶ ÁNµ ³�Â ° ­t¶ ² ®Q³[ß)¬ ¯ ß ¾ ­�®�®Qß\¹\³�¶u· ±�Ú ­tÂNÞ ± ­ ²�Á�F â�û Ü ³�Þu¹\³ °{±t² ÂÃ®
¯ ¹Q­�® ² âB�É³m®�ßØ®H­t·�¶{­ î�µP¯ ¶{ß ±tÚ�Û ³�ºu¹?ÂN³ Á{²_±¡¯ ®\®QºuÂ ² ®Çß\¬ ¯ ß ¯ 
EÃ#9>9�Ã#§Y¤­¿ ?�?o¤¦9�=�§G¢�¤�ÙÀ¨ó?^Ã�£o¥G§Y<�¤¦¨�:#§ :Å£�¨�¤�?ÕàÃ#<$�g¨�§G¢kÃ#ÔÚ:#§�=YÛ�¯ ¶ Á ­t¶èÞ ¯ ¹\ßQ­ µ º ±�¯ ¹x­�®�­�¶ Á{² Þ ² ¶ Á{² ¶mßÇ³�¸�ß\¬ ²Ä¯ ¹\·�ºuÂ ² ¶mß Ü ­tß\¬{­t¶ Ü ¬{­ µ ¬è­tß�­�® ² Â °�²�ÁuÁ{²�Á
á ò ²�µ ßQ­t³�¶k® ã â Ä â ãN¯ ¶ Á�Ä â ð â äAÂ â�û�¬{­�® ¯ ®\®QºuÂçÞußQ­t³�¶?ºu¶ Á{² ¹ ± ­ ² ®xß\¬ ²[Ü ¬u³ ±t²¡µ ³�¶ µ_² Þuß�³�¸hºk® ² ¹n® °�² ­�¶u· ¯�°{±�² ß\³
¯ ®\®H­t·�¶Ã®�ß\¹ ² ¶u·�ß\¬k®Eß)³ Ü�¯ ¹\¹ ¯ ¶{ßn®ª­�¶ Á{² Þ ² ¶ Á{² ¶mß´³�¸©ß\¬ ²'¯ ¹\·�ºuÂ ² ¶mß_®�­�¶ Ü ¬{­ µ ¬Çß\¬ ²PÚN¯ ¹ ² ºk® ²�Á�Ûu¯ ¶ Á�æ�¯Y± ­ Áu¯ ß ² ®
¯ ¹\·�ºuÂ ² ¶{ß µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶è³�Þ ² ¹ ¯ ßQ­t³�¶k® °k¯ ® ²�Á ³�¶ Ü�¯ ¹)¹ ¯ ¶{ßn® Ú ®Qß\¹ ² ¶u·�ß)¬k®Pâ��´³ Ü�²Pæ�² ¹ Û©Ü ­tß\¬ù®Q³�Â ² ®Qß\¹ ² ¶u·�ß)¬
µP¯Y±�µ º ± ­ Û ß)¬{­Å® � ®�Þu¹ ²�¯�Á ­t¶u·[ß\¬ ²´°{±Å¯ Â ²:Ú ¹ ²�¯ ®Q³�¶{­t¶u· Ü ­ ±K±�æ ­t³ ±�¯ ß ² ß\¬{­�® ¯ ®\®QºuÂNÞuß�­�³�¶ ¯ ®�ß)¬ ²�Ü�¯ ¹\¹ ¯ ¶{ß�®Qß\¹ ² ¶u·�ß)¬
Ü ­ ±K± ß\¬ ² ¶ ¯Y± ®Q³ °k²?¯ ¸1ºu¶ µ ßQ­t³�¶è³�¸�ß\¬ ² ¶mºuÂ °k² ¹�³�¸ Ü�¯ ¹\¹ ¯ ¶mß_® ¯ Âç³�¶u· Ü ¬u³�Â ß\¬ ²Ç°{±�¯ Â ² ­Å®�®QÞu¹ ²�¯�Á âÄê
® ²�µ ³�¶ Á Þu¹\³ °{±�² Â ­�® ß\¬ ¯ ß Û ­S¸ ±�¯ ¹\· ² ¶mºuÂ °k² ¹_®Ä³�¸ Ü�¯ ¹\¹ ¯ ¶mß µ ¬ ¯ ¶u· ² ® ¯ ¹ ² Â ¯�Á{² ¸1³�¹ ²Pæ�² ¹ Ú ¯ ¹)·�ºuÂ ² ¶{ß Û
ß\¬ ² ® ²_±t²�µ ßQ­ æ ­tß Ú ³�¸3®�³�Â ²?¯ ¹\·�ºuÂ ² ¶mß µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶ù¸1ºu¶ µ ßQ­t³�¶k®ÇÂ ¯YÚùÁ{² ·�¹ ¯�Á{² â Ùu³�¹ ²_ék¯ ÂNÞ ±t²�Û ­S¸[Â ¯ ¶ Ú
Ü�¯ ¹\¹ ¯ ¶{ß µ ¬ ¯ ¶u· ² ®´¹ ² ®Qº ± ß�­t¶?Â ¯ ¶ Ú ­t¶ µ ³�¶k®H­�®Qß ² ¶ µ ­ ² ®vß\¬ ² ¶;® ²�¯ ¹ µ ¬Ç¸1³�¹�³ ±�Á?¯ ¹\·�ºuÂ ² ¶mß_®�­t¶ µ ³�¶k®T­Å®�ß ² ¶mß Ü ­tß\¬
ß\¬ ²[µ ºu¹\¹ ² ¶{ß ¯ ¹\·�ºuÂ ² ¶mß´Â ¯YÚ ß ² ¶ Á ß)³ Ü�¯ ¹ Á ®�¹ ² ß\¹�­ ²Pæ ­t¶u·Ãß)¬ ² Â ¯Y±S±�Û ß\¬{ºk®�³ æ�² ¹ ï1° ºu¹ Á{² ¶{­�¶u·Äß)¬ ² ºk® ² ¹�â
û�¬{­�®�¹ ²%É º{­t¹ ² Â ² ¶{ß�­�®�ÂN³�¹ ² ³�¸ ¯3µ ³�¶k®Qß\¹ ¯ ­t¶{ß�³�¶Ä¬u³ Ü ¯ ® Ú ®Qß ² Â °k¯ ® ²�Á ³�¶Ä³�ºu¹�ÂN³ Á{²_± ­�®�ºk® ²�Á�Û ¹ ¯ ß\¬ ² ¹
ß\¬ ¯ ¶?³�¶ó¬u³ Ü ß\¬ ² Þu¹\³ °{±t² Âý­�®v¹ ² Þu¹ ² ® ² ¶{ß ²�Á âví�ß µP¯ ¶ °�² ¹ ² · ¯ ¹ Á{²�ÁÉ¯ ® ¯ ¹ ²%É º{­t¹ ² Â ² ¶mß�ß\¬ ¯ ß'ß\¬ ²�µ ³�¹\¹ ²�µ ß
® ² Â ¯ ¶{ßQ­ µ ®�³�¸ Ü�¯ ¹\¹ ¯ ¶{ßn® ¯ ¹ ² Þu¹\³�Þ ² ¹ ±tÚó¯�Á ¬ ² ¹ ²�Á ß)³ �Ä°mÚ?Á{²_î ¶{­tßQ­t³�¶ ÛE¯NÜ�¯ ¹)¹ ¯ ¶{ß Ú ®�®Qß\¹ ² ¶u·�ß\¬ó®Q¬u³�º ±ÅÁ ¶u³�ß
Á{² Þ ² ¶ Á ³�¶Ä¬u³ Ü Â ¯ ¶ Ú ³�ß\¬ ² ¹ Ü�¯ ¹\¹ ¯ ¶{ßn® ¯ ÞuÞ ±�Ú ­t¶ ¯ ¶ ¯ ¹\·�ºuÂ ² ¶mßYâ�íHß�­�® ¯Y± ®Q³ ¯ ®H­t·�¶{­ î�µP¯ ¶{ßv¹ ²%É º{­t¹ ² Â ² ¶mß È
­�¶èà�ÞußQ­tÂ�­�®Qß�ºk® ² ¹n® Ü�² ¹ ² ³ ° ® ² ¹ æ�²�Á ß)³ÃÞ ¯ ¹)ß ±tÚ�� Ü ³�¹ ÝÇ°k¯�µ\Ý{Ü�¯ ¹ Á ® Ú ¸�¹\³�Â ¯ ß ¯ ¹\· ² ß µ ³�¶ µ)± ºk®H­t³�¶6ß\³ ¯ ®\®T­�·�¶
Ü�¯ ¹\¹ ¯ ¶{ß[®Qß\¹ ² ¶u·�ß\¬k® á ò ²�µ ßQ­t³�¶ å â ð â ã#ÂnÛ ­t¶ Á ­ µP¯ ßQ­t¶u· ¯óÁu¯ ¶u· ² ¹�ß\¬ ¯ ß µ ¬u³�­ µ_² ®¡³�¸ Ü�¯ ¹\¹ ¯ ¶{ß3®Qß)¹ ² ¶u·�ß\¬k® Ü�² ¹ ²
Þ ¯ ¹\ß ±tÚ ­t¶ Ø º ² ¶ µ_²�Á�°{Ú�Ü ¬ ¯ ß Ü�¯ ®�¶ ²P²�Á{²�Á ß\³v¹ ²�¯�µ ¬ ¯�µ ³�¶ µ)± ºk®H­t³�¶©â,ê'¶ ¯ ¹\·�ºuÂ ² ¶{ß ¯ ß�­�³�¶ ® Ú ®Qß ² Â Ú ®�¹ ² ®QÞ�³�¶k® ²
ß\³'ß)¬{­Å® µP¯ ¶ °k²�æ ­ ²PÜ�²�Á Þ�³m®H­tßQ­ æ�²_±tÚ�Ûu¯ ®�­tß Ü ­ ±S± ¬{­�·�¬ ± ­t·�¬{ß Ü ¬ ² ¹ ²hÜ�¯ ¹\¹ ¯ ¶mß Ú ®©®Qß\¹ ² ¶u·�ß\¬k® ¯ ÞuÞ ²�¯ ¹E­t¶ µ ³�¶k®H­�®Qß ² ¶{ß
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¸ ¯�µ ­ ± ­tßQ­ ² ®Nß)³ °k² Þu¹\³ æ ­ Á{²�ÁÆÜ ¬{­ µ ¬ù³�ß\¬ ² ¹ Ü ­�® ²çÜ ³�º ±ÅÁ ¶u³�ß °k² Þk³{®\®H­ °{±t² â?íHß ¯	± ®�³ µ ³�¶k®Qß\¹ ¯ ­t¶k® Ý ¶u³ Ü�±t²�Á · ²
Â ¯ ­t¶mß ² ¶ ¯ ¶ µ_² ³�Þ ² ¹ ¯ ßQ­t³�¶k® °mÚ ß\¬ ² ºk® ² ¹n®,­t¶ó®Qº µ ¬ ¯xÜ�¯YÚ ß)¬ ¯ ß�ß\¬{­�® µ ³�ÂçÂN³�¶ ¯Y± ­tß Ú ­�®´Þu¹ ² ® ² ¹ æ�²�Á â
ñ ² ¶u³ Ü Á ­�® µ ºk®)®Nß\¬ ²ç± ­tÂ�­tß ¯ ßQ­t³�¶k® ¯ ¶ Á · ² ¶ ² ¹ ¯	± ­tß Ú ³�¸'ß\¬{­�®�Þu¹\³�Þ ² ¹\ß Ú�Ûh¯ ®3­�ß�¹ ² Þu¹ ² ® ² ¶mß_®�³�¶ ² ³�¸'ß)¬ ²
µ ³�¶k®Qß\¹ ¯ ­�¶{ßn® ¯ ® Ü�²_±S±3¯ ® °�² ¶ ²_î ßn®Ä³�¸3³�ºu¹ÄÂN³ Á{²_± â Ù�­t¹n®�ß Û�Ü�²ÈÁ{² ® µ ¹Q­ °k² ß\¬ ²6Á{² ·�¹ ²P² ³�¸�¸1¹ ²P²�Á ³�Â ß\¬{­�®
µ ³�¶k®Qß\¹ ¯ ­�¶{ßNÞ ² ¹\Â�­tßn®¡¸�³�¹çºk® ² ¹n®�ß\³ ²_é Þu¹ ² ®)® Á ­�® ¯ ·�¹ ²P² Â ² ¶mßn® ¯ ß ¯ · ² ¶ ² ¹ ¯Y±�±t²Pæ�²_± â ò ²�µ ³�¶ Á�Û�Ü�²?Á ­�® µ ºk®\®
¬u³ Ü ß)³Ä¹ ²_±�¯Yé ß\¬{­�® µ ³�¶k®Qß\¹ ¯ ­�¶{ß Û©¯Y±S± ³ Ü ­t¶u·?ß\¬ ²Ç¯Y± ß ² ¹ ¯ ßQ­t³�¶;³�¸�ß\¬ ² ® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶{ßn®´ß\¬ ² ÂÃ® ²_±tæ�² ®PâNû�¬ ²



äYö�÷ ¾4ø��Yù ¶ Ë7À Áfw ,8Ë ¸ Ë�À��3¤�» ¶8) � ¸ ��Ë�� ¶ Ë ¸6' » ·�¸6'
Â ¯ ­t¶ ¹ ²%É º{­t¹ ² Â ² ¶{ßÇ¸1³�¹Ãß)¬{­Å®ç­�® ß\¬ ¯ ßÇß\¬ ² ® Ú ®Qß ² Â µP¯ ¶ ß)¹ ¯ ¶k® ±�¯ ß ²;¯ ¹\·�ºuÂ ² ¶mßn® µ ³�¶k®Qß)¹\º µ ß ²�Á ºk®H­t¶u· ¯ ¶
³ ±ÅÁ§Ü�¯ ¹\¹ ¯ ¶mßÇ® ² ßN­t¶{ß\³ùß\¬ ²É±�¯ ¶u·�º ¯ · ² ³�¸ ¯ ¹ ²Pæ ­�® ²�Á ® ² ßYâ×û�¬{­Å®ç­�®Ç¶ ²�µ_² ®\® ¯ ¹ Ú ß)³üÞu¹ ² ® ² ¹ æ�²6¯ ¹\·�ºuÂ ² ¶mß
µ ³�ÂNÞ ¯ ¹Q­�®Q³�¶ç³�Þ ² ¹ ¯ ßQ­t³�¶k®Pâhû�¬ ²�¯�° ­ ± ­tß Ú ß\³xß ¯�µ)Ý�±t² ß\¬{­�®�­�®\®Qº ²[¯ t ²�µ ßn®�ß\¬ ² · ² ¶ ² ¹ ¯Y± ­tß ÚÃ¯ ¶ Áç²_é ß ² ¶k®T­ ° ­ ± ­tß Ú ³�¸
³�ºu¹ ¯ ¹\·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ÄÂç³ Á{²_±�Á ­t¹ ²�µ ß ±�Ú â
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ñ ²�î ¹n®Qß Á ­�® µ ºk®\®�ß\¬ ²dØk²_é ­ ° ­ ± ­tß ÚÃÜ ¬{­ µ ¬Ãß)¬ ² ºk® ² ¹,¬ ¯ ®�ß)³�Â ¯�Ý�² · ² ¶ ² ¹ ¯Y±�µ ¬ ¯ ¶u· ² ®�ß)³[ß\¬ ² ® Ú ®Qß ² Â Ú ®EÂN³ Á{²_±
³�¸�¬{­�®�³�¹[¬ ² ¹�³�Þ{­t¶{­t³�¶ ÛhÜ ­�ß)¬u³�ºuß ¯Y± ß ² ¹Q­t¶u·6ß\¬ ² ® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶mßn®vß)¬ ² ÂÃ® ²_±tæ�² ®PâÉêÏºk® ² ¹�Â ¯YÚü¯Y± ß ² ¹ ¯
Ü�¯ ¹)¹ ¯ ¶{ß Ú ®h®�ß\¹ ² ¶u·�ß\¬ç¸1³�¹�ß Ü ³3¹ ²�¯ ®Q³�¶k® ì

ä â,­�ß Á ³ ² ®�¶u³�ß�¹ ²�Øk²�µ ß´¬{­Å®´³�¹�¬ ² ¹´³�Þ{­t¶{­�³�¶ á ­�ß_®,­t¶{­�ß�­ ¯	±�æ�¯Y± º ² ­�® � Ü ¹\³�¶u· ÚNÂ â
ö â Ü ¬{­ ±�² ß\¬ ² ºk® ² ¹x· ² ¶ ² ¹ ¯Y±S±tÚ6¯ ·�¹ ²P² ® Ü ­tß\¬Æß\¬ ² ®Qß\¹ ² ¶u·�ß)¬ Û ß\¬ ² ¹ ² ­�®�®Q³�Â ²Ã¯ ¶u³�Â ¯	±�Ú;¯�° ³�ºuß�ß\¬ ² Þ ¯ ¹ ï
ßQ­ µ º ±Å¯ ¹ µP¯ ® ² ºu¶ Á{² ¹ µ ³�¶k®H­ Á{² ¹ ¯ ßQ­t³�¶ Ü ¬{­ µ ¬¥®Qºu·�· ² ®Qßn®xß\¬ ² ®Qß\¹ ² ¶u·�ß\¬ ®�¬u³�º ±�Áù°k²?Á ­�t ² ¹ ² ¶{ßx­�¶§ß\¬{­�®
µP¯ ® ² â

û�¬ ²Ç±Å¯ ß\ß ² ¹ µP¯ ® ²óµP¯ ¶ °�²?æ ­ ²PÜ�²�Á§¯ ® ¯èÁ{²_î�µ ­ ² ¶ µ_Ú ­t¶¥ß\¬ ²ÉÜ�¯ ¹\¹ ¯ ¶{ß3® ² ß È ß\¬ ² ¹ ² ­�®Ç®Q³�Â ²?¯ ß\ß\¹Q­ ° ºuß ² ³�¸
ß)¬ ²ÃµP¯ ® ²ÇÜ ¬{­ µ ¬è­t¶ Ø º ² ¶ µ_² ®çß\¬{­�® Ü�¯ ¹\¹ ¯ ¶{ß Ú ®�®Qß)¹ ² ¶u·�ß\¬ Ü ¬{­ µ ¬è­�®x¶u³�ß °k² ­t¶u·6ß ² ®Qß ²�Á ³�¶©â;Ùu³�¹ ²_ék¯ ÂNÞ ±t²�Û
µ ³�¶k®H­ Á{² ¹ ¯ ºk® ² ¹ ¯Y± ß ² ¹Q­t¶u· ¯NÜ�¯ ¹)¹ ¯ ¶{ß�®�ß ¯ ßQ­t¶u· �K¯ · ² ³ ± ³�·�­ µP¯Y± ¸ ¯ º ± ß�®Qß\¹\³�¶u· ±tÚ ­�ÂçÞ ± ­ ² ®�¶u³Ã³�­ ±wÚ�°k²�µP¯ ºk® ² ³�¸
¯ Þ ¯ ¹)ßQ­ µ º ±Å¯ ¹ ¯ ¶u³�Â ¯Y±tÚ ­t¶Éß\¬ ²3µ ºu¹\¹ ² ¶mß µP¯ ® ²�Ûu² ·kâ � ¸ ¯ º ± ßQ­t¶u·N­�®v®Qß\¹Q­ Ý�²Pï ® ± ­tÞ Ú â
íH¶ ³�ºu¹ ¯ ¹\·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶§ÂN³ Á{²_±8Û ß\¬ ² ¹ ²;¯ ¹ ²?æ�¯ ¹Q­t³�ºk® ±t²Pæ�²_± ®Ä³�¸[· ² ¶ ² ¹ ¯Y± ­tß Ú¥Ü ­tß\¬ Ü ¬{­ µ ¬ ¯ ºk® ² ¹ µP¯ ¶
²_é Þu¹ ² ®\®�¬{­Å®´³�¹�¬ ² ¹ Á ­Å® ¯ ·�¹ ²P² Â ² ¶{ß Ü ­tß\¬ ¯�Ü�¯ ¹\¹ ¯ ¶mß ì

ä â�ê ± ß ² ¹Q­t¶u·x­tßn®h®�ß\¹ ² ¶u·�ß\¬ ¯ ® ¯ ÞuÞ ± ­ ²�Á ­�¶Çß\¬ ²'µ ºu¹)¹ ² ¶mß Ã#9¦¢#¥\Êx=�§�¤ ºu¶ Á{² ¹ µ ³�¶k®H­ Á{² ¹ ¯ ßQ­t³�¶ Û{Ü ¬{­ ±t²�±t²�¯Yæ ­�¶u·
ß\¬ ² · ² ¶ ² ¹ ¯	±�Ü�¯ ¹\¹ ¯ ¶mß á ­t¶Ãß)¬ ² ÂN³ Á{²_± ³�¸�³�Þ{­t¶{­�³�¶Äºk® ²�Á ß\³ µ ³�¶k®Qß\¹\º µ ß,ß\¬ ¯ ß ¯ ¹)·�ºuÂ ² ¶{ß Â ºu¶ µ ¬ ¯ ¶u· ²�Á â
û�¬{­�® µ ¬ ¯ ¶u· ² ­�®´ß\¬mºk® ² t ²�µ ß ²�Á ¸�³�¹´ß\¬ ²[µ ºu¹\¹ ² ¶{ß ¯ ¹\·�ºuÂ ² ¶mß´³�¶ ±tÚ â

ö â�ê ± ß ² ¹Q­t¶u· ­�ß_®'®Qß)¹ ² ¶u·�ß\¬ ¯Y± ®Q³Ç­t¶óß)¬ ² Âç³ Á{²_± ³�¸�³�Þ{­�¶{­t³�¶Æºk® ²�Á ß\³ µ ³�¶k®Qß\¹\º µ ßvß\¬ ²3¯ ¹\·�ºuÂ ² ¶{ß Û ¬ ² ¶ µ_²
¯ t ²�µ ßQ­t¶u·�¸�ºuß)ºu¹ ²[¯ ¹\·�ºuÂ ² ¶mßn® µ ³�¶k®Qß\¹\º µ ß ²�ÁÇÜ ­tß\¬?ß\¬ ¯ ß�Âç³ Á{²_± â

ã â � ¹\³�Þ ¯ · ¯ ßQ­t¶u·�ß\¬{­�® µ ¬ ¯ ¶u· ²[¯	± ®�³Ãß\³ ¯ ¶ Ú ³�ß\¬ ² ¹�³�¸�ß\¬ ² ºk® ² ¹ Ú ®�ÂN³ Á{²_± ®�³�¸�³�Þ{­t¶{­t³�¶©â

ñ ² ¬ ¯Yæ�² ®Qß ¯ ß ²�Á ß\¬ ¯ ß ¯ ºk® ² ¹�Â ¯YÚ ³ Ü ¶ó® ²Pæ�² ¹ ¯Y± Âç³ Á{²_± ®Pâxí�¶ùà�Þuß�­�Â¡­Å®�ß Û ß\¬ ² ® ² Âç³ Á{²_± ® ¯ ¹ ² ³�¹)· ¯ ¶{­�® ²�Á
¬{­ ² ¹ ¯ ¹ µ ¬{­ µP¯Y±S±tÚ�Û�µ ³�¹\¹ ² ®QÞ�³�¶ Á ­t¶u·?ß\³ ¯ · ² ¶ ² ¹ ¯	± ³�Þ{­t¶{­t³�¶ ¯�° ³�ºuß´­t¶ µ ¹ ²�¯ ®H­t¶u· ±tÚÉ±�¯ ¹\· ² ¹v· ² ³�·�¹ ¯ Þu¬{­ µP¯Y±�¯ ¹ ²�¯ ®Pâ
û�¬mºk® ¯ ºk® ² ¹ µP¯ ¶ µ ¬ ¯ ¶u· ²[¯¡Ü�¯ ¹\¹ ¯ ¶{ß�¸1³�¹ ¯ Þ ¯ ¹\ßQ­ µ º ±�¯ ¹vÞu¹\³m®QÞ ²�µ ß Û ³�¹�¸1³�¹�ß\¬ ²v± ³ µP¯Y±�¯ ¹ ²�¯Nµ ³�¶{ß ¯ ­t¶{­t¶u·Nß\¬ ²
Þu¹)³m®QÞ ²�µ ß Û ³�¹,· ± ³ °k¯Y±S±tÚ ­t¶ ¯Y±S± ¬{­�®,³�¹�¬ ² ¹�ÂN³ Á{²_± ®Pâ�í�¶ ¯Y±S±�²Pæ�² ¶{ßn® Û ß\¬ ² ºk® ² ¹ Ú ® Á{² ® µ ¹Q­tÞußQ­t³�¶Ä³�¸ªß)¬ ²'¯ ¶u³�Â ¯	±�Ú
­�®�®�ß\³�¹ ²�ÁÄ¯ ®�ß\¬ ²�°k¯�µ)Ý ­t¶u·Çß\³�ß\¬ ²3µ ¬ ¯ ¶u· ²�ÁÇÜ�¯ ¹\¹ ¯ ¶mß_®Pâ
ñ ² Â ¯�Ý�² ß Ü ³�Þ�³�­t¶mßn® ì

ä â�û�¬ ²3¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ÇÂN³ Á{²_±�µP¯ ¶Ä¬ ¯ ¶ Á�±�²NÁ{²_î�µ ­ ² ¶ µ ­ ² ®v­t¶;ß\¬ ² ® ² ß�³�¸ Ü�¯ ¹\¹ ¯ ¶{ßn® È ¬u³ Ü�²Pæ�² ¹ Û�µ ³�¹\¹ ²�µ_ï
ßQ­t³�¶k® ¯ ¹ ²'²_é Þu¹ ² ®\® ²�Á ¶u³�ß�­t¶Éß\¬ ²�Ü�¯ ¹\¹ ¯ ¶{ß,­tßn® ²_± ¸ ° ºuß�­t¶?ß\¬ ²xÜ�¯ ¹\¹ ¯ ¶{ß Ú ® °k¯�µ)Ý ­t¶u·kâ

ö â�û�¬ ² ¬{­ ² ¹ ¯ ¹ µ ¬{­ µP¯Y± ³�¹)· ¯ ¶{­�® ¯ ßQ­t³�¶É³�¸ ¯ ºk® ² ¹ Ú ®�Âç³ Á{²_± ® ¯Y±S± ³ Ü ®´¬{­tÂ ³�¹v¬ ² ¹ ®Q³�Â ²�á1± ­tÂ�­tß ²�ÁaÂ µ ³�¶{ß\¹\³ ±
³ æ�² ¹hß\¬ ²�Á{² ·�¹ ²P² ³�¸�· ² ¶ ² ¹ ¯Y± ­�ß ÚNÜ ­�ß)¬ Ü ¬{­ µ ¬Äß\¬u³m® ²vµ ¬ ¯ ¶u· ² ® µP¯ ¶ °�² Â ¯�Á{² â@��³ Ü�²Pæ�² ¹ Û ß\¬{­�® Á{² ·�¹ ²P²
³�¸h· ² ¶ ² ¹ ¯Y± ­tß Ú ­�® µ ³�¶k®Qß)¹ ¯ ­t¶ ²�Á ß\³ °�² ³�¶ ±tÚó¯Y± ³�¶u·Äß\¬ ²�Á ­tÂ ² ¶k®H­t³�¶ Ü ­tß\¬ Ü ¬{­ µ ¬6ß\¬ ² ºk® ² ¹ Ú ®´ÂN³ Á{²_± ®
¯ ¹ ² ¬{­ ² ¹ ¯ ¹ µ ¬{­ µP¯Y±S±tÚ ³�¹\· ¯ ¶{­�® ²�Á â á í�¶;à�ÞußQ­tÂ�­�®Qß Û ß\¬{­�® Á ­�Â ² ¶k®H­t³�¶Ä­�®´· ² ³�·�¹ ¯ Þu¬{­ µP¯	±�¯ ¹ ²�¯#Â â

û�³�·�³ °�²PÚ ³�¶ Á ß)¬{­Å® Û ß\¬ ²�Ü�¯ ¹\¹ ¯ ¶mßn®,ß\¬ ² ÂÇ® ²_±tæ�² ® Ü ³�º ±�Á ¬ ¯Yæ�² ß\³ °�² ÂN³ Á ­ îk²�Á â�ñ ²[Á ­�® µ ºk®\®´ß\¬{­�® °�²_± ³ Ü â
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ê ± ß\¬u³�ºu·�¬çºk® ² ¹n® µP¯ ¶ÃÞ ² ¹Q¸�³�¹\Â ß\¬ ²vÁu¯�Ú{ï ß\³ ï�Áu¯YÚ Â ¯ ­t¶mß ² ¶ ¯ ¶ µ_² ³�¸�ß\¬ ² ÂN³ Á{²_± ®,³�¸�ß\¬ ² ­t¹�³�Þ{­t¶{­�³�¶k® Û{Ü�²v¯Y± ®Q³
²_é Þ ²�µ ß´³ µPµP¯ ®T­�³�¶k®�ß\³ ¯ ¹Q­�® ²�Ü ¬ ² ¶Éß\¬ ² ® ² ß�³�¸h® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶{ßn®�­tßn® ²_± ¸ Á ³ ² ®�¶ ²P²�Á ß\³ °�²3µ ¬ ¯ ¶u· ²�Á â



ÁMw&%\w�¶ ø�Ë ' ��Ë.¤�Ë ¶�·�¸ !��YÀbÀ�� ¸l¶E'i¹�'8¶ À8Ë ¸ , ¶ ø '\º ¾ ·�¸6'8¶ À���» ¸l¶E' � ¸ �aË�� ¶ Ë ¸�' »��.»�¤B» ¶8) ä�ö�ä
í�¶ù³�¹ Á{² ¹�¸1³�¹ ¯ ® Ú ®Qß ² Â ß\³ µ ³�¶{ßQ­t¶mº ² Â ¯�Ý ­t¶u· µ ³�ÂçÞ ¯ ¹Q­�®Q³�¶k® °�² ß Ü�²P² ¶ ¯ ¹\·�ºuÂ ² ¶{ßn® Û ®�³�Â ² Â ²�¯ ¶k®x­�®
¶ ²P²�Á{²�Á ³�¸lð%üeõ���ï.�,õ;ð��â��ö ¯ ¹\·�ºuÂ ² ¶{ßn® µ ³�¶k®Qß\¹\º µ ß ²�ÁçÜ ­tß\¬ ¯ ¶Ç³�ºuß ï ³�¸ ï�Áu¯ ß ²�Ü�¯ ¹)¹ ¯ ¶{ßh® ² ß,­�¶{ß\³ ¯ ¸�³�¹\Â µ ³�Â ï
Þ ¯ ßQ­ °{±t²[Ü ­tß\¬Äß\¬ ²[µ ºu¹)¹ ² ¶mßv® ² ß�âEñ ²[µP¯ ¶ æ ­ ²PÜ�µ ¬ ¯ ¶u· ² ®�ß\³�ß\¬ ² ® ² ß ¯ ® ¯3µ ¬ ¯ ¶u· ² ­t¶ ±Å¯ ¶u·�º ¯ · ²�Û ¹ ²%É º{­t¹Q­t¶u·
¯Nµ ³�¹\¹ ² ®�Þk³�¶ Á ­t¶u·Çß\¹ ¯ ¶k® ±�¯ ß)³�¹�ß\³NÂ ¯ ­t¶{ß ¯ ­t¶ µ ³�ÂNÞ ¯ ßQ­ ° ­ ± ­tß Ú â
ñ ² ¶u³ Ü Á{² ® µ ¹Q­ °k² ß\¬u¹ ²P²�µP¯ ß ² ·�³�¹Q­ ² ®E³�¸ µ ¬ ¯ ¶u· ²�Ü ¬{­ µ ¬NÂ¡­�·�¬mß °�² Â ¯�Á{² ß\³ ¯ ® ² ß�³�¸ª® Ý�²_±�² ß)³�¶ Ü�¯ ¹\¹ ¯ ¶{ßn® Û
Á ­Å® µ ºk®\®H­t¶u·Äß\¬ ² Â ¯�µ ¬{­t¶ ² ¹ Ú ¹ ²%É º{­t¹ ²�Á ß\³ ¯�µPµ ³�ÂNÂN³ Áu¯ ß ² ß\¬ ² Â?â
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ê�¶ ²PÜ Ü�¯ ¹\¹ ¯ ¶{ß µP¯ ¶ °k²�¯�ÁuÁ{²�ÁÄÜ ­�ß)¬u³�ºuß'¹ ²%É º{­t¹Q­t¶u· ¯ ¶ Ú ß\¹ ¯ ¶k® ±�¯ ßQ­t³�¶?³�¸ ²_é ­�®QßQ­t¶u· Û ®Qß\³�¹ ²�ÁÄ¯ ¹\·�ºuÂ ² ¶{ßn®�­S¸
­�ß�­Å®�­�¶ ¯ ÞuÞ ± ­ µP¯�°{±�² ­t¶ ¯Y±S± ß\¬u³m® ²�¯ ¹\·�ºuÂ ² ¶mß_®Pâ�û�¬{­�®�Â ¯YÚ ³ µPµ ºu¹ Ü ¬ ² ¶ ¯ ºk® ² ¹ Û ¶u³�ßQ­t¶u· ¯ ¬{­tß\¬ ² ¹\ß\³ ï ºu¶k® ²P² ¶
¯ ¶u³�Â ¯Y±tÚ?¯�° ³�ºuß ¯ ¶ ²PÜ×µP¯ ® ²�Û ¹ ²�¯Y± ­�® ² ® ¯NÜ�¯ ¹)¹ ¯ ¶{ß�¸�³�¹�­tß Ü ³�º ±ÅÁÉ°�²¡¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ² â´í�ß ¯Y± ®Q³ÇÂ�­t·�¬{ß'³ µPµ ºu¹
­K¸�ß\¬ ² ® µ ³�Þ ² ³�¸�ß)¬ ² ® Ú ®�ß ² Â Ü�¯ ®�ß\³ °k²�²_é ß ² ¶ Á{²�Á ² ·kâE­t¶Ä· ² ³ ± ³�· Ú ¸�¹\³�Â ³�­ ± ­t¶?ê ±�¯ ® Ý�¯ ß\³�³�­ ±�¯ ¶ Ú{Ü ¬ ² ¹ ² â
û�¬ ² ¶ ²PÜ ® Ý�²_±�² ß)³�¶ Ü�¯ ¹\¹ ¯ ¶mßv­�® ¯�ÁuÁ{²�Á ß\³?ß\¬ ²ç²_é ­�®QßQ­t¶u·6® ² ß�³�¸'® Ý�²_±t² ß\³�¶ Ü�¯ ¹\¹ ¯ ¶{ßn® Û©¯ ¶ Áü¯Y± ®Q³Éß\³ ¯	±K±
ÂN³ Á{²_± ®v³�¸h³�Þ{­�¶{­t³�¶ Ü ­tß\¬6®Q³�Â ²�Á{² ¸ ¯ º ± ß[®Qß)¹ ² ¶u·�ß\¬ ¯ ®\®H­t·�¶ ²�Á ß)³�­tß�âví1¸ ¯ ¶ ²PÜ Þu¹\³�Þ ² ¹\ß Ú ³�¸ µP¯ ® ² ®´­�® ¯Y± ®Q³
°k² ­t¶u·Ç­t¶mß\¹)³ Á º µ_²�Á�Û ß\¬ ² ¶Äß\¬ ²�Á{² ¸ ¯ º ± ßvÂ�ºk®Qß °k² ß)¬ ¯ ß�ß\¬ ² Þu¹\³�Þ ² ¹\ß ÚÄÁ ³ ² ®´¶u³�ß ¯ ÞuÞ ±tÚ ­t¶?Þu¹ ²Pæ ­t³�ºk® µP¯ ® ² ®Pâ
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ß Ü ³ ÛYÁ{² Þ ² ¶ Á ­t¶u·�³�¶[ß\¬ ²,æ	¯Y± º ² ³�¸ ¯ ¶ ²PÜ�±tÚ ­�¶{ß\¹\³ Á º µ_²�Á�¯ ß\ß\¹�­ ° ºuß ²6ÂnÛ�¯ ¶ Á Âç³�¹ ² Â ¯�ø ³�¹�®Qß\¹)º µ ß\ºu¹ ¯Y±�µ ¬ ¯ ¶u· ² ®
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û�¬ ² Þ ¯ ¹\ßQ­ µ º ±�¯ ¹Çß\³m³ ± í b ��ìZÇ · ² ¶ ² ¹ ¯ ß ² ®�¹\º ±t² ®�¸1³�¹ µ)±�¯ ®\®H­S¸ Ú ­t¶u· ²_ék¯ ÂNÞ ±t² ® Û ß ¯�Ý ­t¶u· ¯ ®3­�¶uÞuºuß ¯ ® ² ßç³�¸
¯	± ¹ ²�¯�Á{Úmï�µ)±�¯ ®)®H­ îk²�Á|� ß\¹ ¯ ­t¶{­t¶u· ÚY²_é�¯ ÂçÞ ±�² ®$â�í b ��ìZÇfÚ ®©®Qº µPµ_² ®)®H¸�º ±k¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶ Á{² Þ ² ¶ Á ®EÞu¹�­�Â ¯ ¹Q­ ±tÚ ³�¶xß\¬ ² ® ²
ß)¹ ¯ ­t¶{­t¶u· ²_ék¯ ÂNÞ ±t² ® °k² ­t¶u· ²_é Þu¹ ² ®\® ²�Á ­t¶ ¯ ®Qº{­tß ¯�°{±t² ¸1³�¹\Â áT¯ ®�³�ÞuÞ�³m® ²�Á ß\³ ¯ ¶ Ú ­t¶mß\¹�­�¶k®T­ µ Þu¹\³�Þ ² ¹)ßQ­ ² ®v³�¸
ß)¬ ²ÃÁ ³�Â ¯ ­t¶Æ­tßn® ²_± ¸ Â â�� ¯�µ ¬{­t¶ ²ç±t²�¯ ¹\¶{­t¶u· ²_é Þ ² ¹\ßn® ¯ ¹ ² ¸ ¯ Â�­ ± ­ ¯ ¹ Ü ­tß\¬ ¯ ¶mºuÂ °�² ¹3³�¸ � ß\¹Q­ µ\Ý ® Ú�°mÚ;Ü ¬{­ µ ¬
Áu¯ ß ¯ ­t¶ ¯ ¶Æºu¶k®Qº{­tß ¯�°{±t² ¸1³�¹\Â µP¯ ¶ °�² ß\¹ ¯ ¶k®T¸�³�¹)Â ²�Á ­�¶{ß\³ ¯ ®Qº{­tß ¯�°{±t² ¸�³�¹\Â?âÃû�¬{­Å® ¯�Á{æ ­ µ_²Pï ·�­ æ ­t¶u·6ß ¯ ® Ý�Û
ß)¬ ² ¶ Û�µP¯ ¶ °�²¡Á{² ® µ ¹Q­ °k²�Áè¯ ®�¸1³ ±S± ³ Ü ® ì
ã ­ æ�² ¶6®Q³�Â ²3Áu¯ ß ¯ ­t¶ ¯ Þ ¯ ¹\ßQ­ µ º ±�¯ ¹ á Þ�³m®\®H­ °{±tÚ ºu¶k®�º{­�ß ¯�°{±t²6Â ¸1³�¹\Â Û
¬u³ Ü«µP¯ ¶ ­�ß °k² ß)¹ ¯ ¶k®H¸1³�¹\Â ²�Á ß\³ ¯ ¸�³�¹)Â Ü ¬{­ µ ¬ ¨ó? ®Qº{­tß ¯�°{±t² ¸1³�¹�í b ��ìZÇ ¼
û�¬ ² ¹ ²[¯ ¹ ² ß Ü ³�Â ¯ ­t¶ Á ­ ÊØµ º ± ßQ­ ² ®vß\³ °�² ³ æ�² ¹ µ ³�Â ² ­t¶É³�¹ Á{² ¹�ß\³ ¯ ÞuÞ ±tÚ ³�ºu¹�ÂN³ Á{²_±wì

4 û�¬ ² ß ¯ ® Ý ­�®Ç³�¶ ² ³�¸[·�­ æ ­t¶u· ¯�Á{æ ­ µ_² â û�³ ¯ ÞuÞ ±tÚ ³�ºu¹ÃÂN³ Á{²_±�Û ß\¬{­�®Çß ¯ ® Ý Â�ºk®Qß °k² ¹ ²�µP¯ ®�ßN­t¶ ¯
¸�¹ ¯ Â ²PÜ ³�¹ ÝN°k¯ ® ²�Á ³�¶ ² ®Qß ¯�°{± ­Å®�¬{­�¶u· ¯�µ)±�¯ ­tÂ?â
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4 û�¬ ² ºk® ² ¹�­�®�¶u³�ß ²_é Þ ²�µ ß ²�Á ß\³ °k²3¯ ¶ ²_é Þ ² ¹\ß�­t¶;ß\¬ ²[Á ³�Â ¯ ­t¶ Ûk¯ ® Ü�¯ ®,ß\¬ ²[µP¯ ® ²xÜ ­tß\¬;à�ÞußQ­tÂ�­�®Qß�â
û�¬ ² ® ² ¸ ²�¯ ß\ºu¹ ² ® µ ³�¶k®Qß\¹ ¯ ­t¶Éß\¬ ²�Ü�¯�Ú ß\¬ ²3¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ÇÂN³ Á{²_±�µP¯ ¶ °k² ºk® ²�Á â
ì ³�¶ µ_² ¹)¶{­�¶u·ùß)¬ ²?î ¹_®QßÃÞ�³�­t¶mß Û�Ü�²6µP¯ ¶ ¹ ²Pï1²_é Þu¹ ² ®\®Çß\¬ ² Þu¹)³ °{±t² Â ¯ ®ç³�¶ ² ³�¸ ² ®Qß ¯�°{± ­�®Q¬{­t¶u· Ü ¬ ² ß\¬ ² ¹
í b ��ìZÇ ­�® ¯ ÞuÞu¹\³�Þu¹Q­ ¯ ß ² â3û�¬ ² ÂN³ Á{²_± ß\¬ ² ¶6³>t ² ¹_® ¯ Â ² ß)¬u³ Á ¸1³�¹ ¯�Á{æ ­ µ_²Pï ·�­ æ ­t¶u· °k¯ ® ²�Á ³�¶;ß\¬ ² ³�¹\· ¯ ¶ ï
­Å® ¯ ßQ­t³�¶ ¯ ¶ Á ¹ ² ß\¹Q­ ²Pæ	¯Y± ³�¸ °k¯�µ)Ý ­�¶u·{®�­t¶ ¯ ¹)·�ºuÂ ² ¶{ßn®[®QºuÞuÞ�³�¹\ßQ­t¶u·;³�¹ ¯ ß\ß ¯�µ)Ý ­�¶u·;í b ��ìZÇfÚ ®[®Qº{­tß ¯�° ­ ± ­tß Ú ­t¶
Þu¹ ²Pæ ­t³�ºk® µP¯ ® ² ®Pâ�í�ß�­�®hß)¬ ² ® ²'°k¯�µ\Ý ­t¶u·m® Ü ¬{­ µ ¬ ²_é Þu¹ ² ®\® ¯�Á{æ ­ µ_² ¯�° ³�ºuß�¬u³ Ü ß\¬ ²�Áu¯ ß ¯�µP¯ ¶ á ³�¹ µP¯ ¶u¶u³�ß ÂE°k²
ß\¹ ¯ ¶k®H¸1³�¹\Â ²�Á ­t¶mß)³ ¯ ¶ ¯ ÞuÞu¹)³�Þu¹Q­ ¯ ß ² ¸�³�¹)ÂÏ¸1³�¹ví b ��ìZÇ â ì�¯ ®Qß�­t¶;ß\¬{­�®´¸1¹ ¯ Â ²PÜ ³�¹ Ý�Û ß\¬ ² · ² ¶ ² ¹ ¯Y± ¹ ²%É º{­t¹ ²Pï
Â ² ¶mß_®�³�¸�ºk® ² ¹n®,­t¶?· ² ³ ± ³�· ÚÄ¯ ¶ Á ß\¬{­�® Á ³�Â ¯ ­t¶ ¯ ¹ ² ®H­tÂ�­ ±Å¯ ¹ Û ¶ ¯ Â ²_±tÚ ß\³ °k² ® ²_±t²�µ ßQ­ æ�²_±tÚ ­t¶{¸1³�¹\Â ²�ÁÉ¯�° ³�ºuß
Ü ¬ ¯ ß�³�ß)¬ ² ¹n®,¬ ¯�æ�²[Á ³�¶ ²[Ü ­tß\¬?®T­�Â¡­ ±�¯ ¹�Þu¹)³ °{±t² ÂÃ® ÛuÜ ­tß\¬u³�ºuß °k² ­t¶u·?® Ü�¯ ÂNÞ ²�ÁÇ°mÚ ­t¶{¸�³�¹\Â ¯ ßQ­t³�¶©â
ì ³�¶ µ_² ¹)¶{­�¶u·xß\¬ ² ® ²�µ ³�¶ Á Þ�³�­t¶mß Ûm¯Y± ß\¬u³�ºu·�¬3¶u³�¶NÂ ¯�µ ¬{­t¶ ²�±t²�¯ ¹\¶{­t¶u· ²_é Þ ² ¹\ß_® µP¯ ¶u¶u³�ß �S¯ ¹\·�º ²�°k¯�µ)Ý�ÚYÜ ­tß\¬
ß\¬ ² ® Ú ®�ß ² Â ­t¶{­�ß�­ ¯	±K±tÚ�Û ß)¬ ²PÚ3Ü ­ ±S± ³ ° ß ¯ ­t¶ Ý ¶u³ Ü�±t²�Á · ²�¯ ¸1ß ² ¹E¸1³ ±S± ³ Ü ­�¶u·xß\¬ ² ® Ú ®Qß ² Â Ú ® ¯�Á{æ ­ µ_² â�ê�ß�ß\¬{­�®EÞk³�­�¶{ß
ß\¬ ²PÚ?µP¯ ¶ ¯ ¹\·�º ²[°k¯�µ)Ý ®�¬u³�º ±�Á ß)¬ ²[¯�Á{æ ­ µ_² ß\ºu¹\¶Ä³�ºuß'ß\³ °k² ­t¶ µ ³�¹)¹ ²�µ ß Û ß\¬mºk® µ ³�¹\¹ ²�µ ßQ­t¶u· ¯ ¶ ÁÄ²_é Þ ¯ ¶ Á ­t¶u·
ß\¬ ² ® Ú ®Qß ² Â Ú ® Áu¯ ß ¯�°k¯ ® ² ³�¸ ¯ ¹\·�ºuÂ ² ¶mß_®Pâ
û�¬ ²[¯ ¹)·�ºuÂ ² ¶{ß ¯ ßQ­t³�¶ÇÂN³ Á{²_± ß\¬{ºk®�³Tt ² ¹n®�® ²Pæ�² ¹ ¯Y± ­tÂNÞk³�¹)ß ¯ ¶{ß °k² ¶ ²_î ßn® ì
ä â Ç ³�¶ÄÂ ¯�µ ¬{­t¶ ²�±t²�¯ ¹\¶{­t¶u· ²_é Þ ² ¹\ßn® µP¯ ¶Ä¹\ºu¶?ß\¬ ² ® Ú ®Qß ² Â ¯ ¶ ÁÄ² ¶ ø ³ Ú ß\¬ ²[°�² ¶ ²_î ßn®�³�¸�ß\¬ ² ­t¶mß ² ¹ ï�µP¯ ® ²
µ ³�ÂçÞ ¯ ¹Q­�®Q³�¶Ç¸1ºu¶ µ ßQ­t³�¶k®´ß\³�Þu¹\³ æ ­ Á{² ß)¬ ² Â Ü ­tß\¬Ä­t¶{¸1³�¹\Â ¯ ßQ­t³�¶ ¯�° ³�ºuß�ß\¬ ²3Á ³�Â ¯ ­t¶

ö â Ç ³�¶ùÂ ¯�µ ¬{­t¶ ²É±�²�¯ ¹\¶{­t¶u· ²_é Þ ² ¹\ßn® µP¯ ¶ ²_é Þ ¯ ¶ Á ß)¬ ² ® Ú ®Qß ² Â Ú ® ¯ ¹\·�ºuÂ ² ¶mß Áu¯ ß ¯�°k¯ ® ²Ä°{Ú¥¯ ¹\·�º{­�¶u·
°k¯�µ)ÝÄ¯�° ³�ºuß µP¯ ® ² ® ¯ ¸1ß ² ¹,¸1³ ±S± ³ Ü ­t¶u·Çß\¬ ² ® Ú ®Qß ² Â Ú ® ¯�Á{æ ­ µ_²

ã â�û�¬ ²�²_é Þ ¯ ¶ Á ­t¶u·[¹ ²�µ ³�¹ Á ³�¸ ¯ ¹\·�ºuÂ ² ¶mßn®ªÞu¹\³ æ ­ Á{² ®�ºk® ² ¸�º ± ­t¶{¸1³�¹\Â ¯ ß�­�³�¶�¸1³�¹ Á ³�Â ¯ ­t¶ ²_é Þ ² ¹\ßn®Eß)³ ±�¯ ß ² ¹
­tÂNÞu¹\³ æ�² ß)¬ ² ® Ú ®�ß ² Â Ú ® Ý ¶u³ Ü�±�²�Á · ²[°k¯ ® ²

í�¶6ß\¬{­�® Ü�¯YÚ ß\¬ ²Ã¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶ ¯ ÞuÞu¹\³ ¯�µ ¬;³Tt ² ¹n®´­t¶ µ ¹ ² Â ² ¶{ß ¯Y± ­tß Ú ß\³Äß\¬ ²Ç¯�Á{æ ­ µ_²Pï ·�­ æ ­t¶u·ü® Ú ®Qß ² Â Û©¯Y±tï
± ³ Ü ­t¶u· ° ³�ß\¬ ²_é Þ ² ¹\ß_® ¯ ¶ Á ¶u³�¶ ²_é Þ ² ¹\ßn®�ß\³ÄÂ ¯ ­t¶{ß ¯ ­t¶;ß\¬ ² ® Ú ®Qß ² Â Ú ® Ý ¶u³ Ü�±t²�Á · ² â�û�¬{­�®v­�® ² ®\® ² ¶mßQ­ ¯Y± ­t¶
¯óÁ ³�Â ¯ ­t¶ ®�º µ ¬ ¯ ®�ß\¬{­�® Ü ¬ ² ¹ ² ß\¬ ²Ä¯�Á{æ ­ µ_²ÄÜ ­ ±S± ¶ ²�µ_² ®)® ¯ ¹Q­ ±tÚù°k² ®H­tÂNÞ ±t²ó¯ ¶ Áè¯ ÞuÞu¹\³ é ­tÂ ¯ ß ²¾�üÁ º ² ß\³
ß\¬ ²�± ­tÂ�­tßn®�³�¸hê'í�ß ²�µ ¬u¶{­ É º ² ® ¸�³�¹v¹ ² Þu¹ ² ® ² ¶mßQ­t¶u·Çß\¬ ² ¸�º ±S±hÁ{² ß ¯ ­ ± ®�³�¸�ß\¬ ² Â ¯�µ ¬{­t¶ ²x±�²�¯ ¹\¶{­t¶u· ¯ ÞuÞ ± ­ µP¯ ßQ­t³�¶
­�¶ É º ² ®Qß�­�³�¶ �ó¯ ¶ Á Â ¯�Ý�² ®´­tßv­tÂNÞ ² ¹ ¯ ßQ­ æ�² ß\¬ ¯ ßvß\¬ ² ® Ú ®Qß ² Âý­�®�¹ ² ®�Þk³�¶k®H­ æ�² ß\³ ¯ ¶ Á;µP¯ ¶ ¯�µPµ ³�ÂNÂç³ Áu¯ ß ²
Á ­Å® ¯ ·�¹ ²P² Â ² ¶{ß Ü ­tß\¬Éß\¬ ² ºk® ² ¹�â

Ç$5�§=5ÜÛ Ô "4Ó8<\C:Ð�� á�A�Ö�ÍO�XÞ�E�×7<aÞ�<aÍ8C:ÖLCM?wáSÍ
à�¶ ²óÜ�¯YÚ ³�¸[Þu¹)³ æ ­ Á ­t¶u·üß\¬ ² ® ² ¸1ºu¶ µ ßQ­t³�¶k® Ü ­tß\¬¥³�ºu¹ ¯ ¹\·�ºuÂ ² ¶mß ¯ ßQ­t³�¶ùÂN³ Á{²_± ­�® ¯ ®x¸1³ ±S± ³ Ü ®$â ã ­ æ�² ¶ ¯
Þ ¯ ¹\ßQ­ µ º ±�¯ ¹vÂ ¯�µ ¬{­�¶ ²�±t²�¯ ¹\¶{­t¶u· ¯ ÞuÞ ± ­ µP¯ ß�­�³�¶ Û�¯NÁ{² ® µ ¹Q­tÞußQ­t³�¶?³�¸�ß\¬ ² ¸1³�¹\ÂÀ³�¸�ß\¬ ²[¯Yæ	¯ ­ ±�¯�°{±t²NÁu¯ ß ¯ ß\³ ±t²�¯ ¹\¶
¸�¹\³�Â ­�®�·�­ æ�² ¶ùß\³Éß\¬ ² ® Ú ®�ß ² Â?â6û�¬{­�® µ ³�¶k®QßQ­tß\ºuß ² ®�ß\¬ ²ÄµP¯ ® ²ÄÁ{² ® µ ¹Q­tÞußQ­t³�¶ ¯�° ³�ºuß Ü ¬{­ µ ¬ ¯ ¶ ¯ ¹\·�ºuÂ ² ¶{ß
Ü ­ ±K±�°�²?µ ³�¶k®Qß\¹\º µ ß ²�Á â?Ùu³ ±S± ³ Ü ­t¶u·;ß\¬{­�® Ûh¯ Âç³ Á{²_± ³�¸ áT¯ Â ¯�µ ¬{­�¶ ²ç±t²�¯ ¹\¶{­t¶u· ²_é Þ ² ¹\ß Ú ® Â ³�Þ{­�¶{­t³�¶è­�®xºk® ²�Á
ß\³ Á{² ß ² ¹\Â�­t¶ ²ÄÜ ¬ ² ß\¬ ² ¹�í b ��ìZÇÏµP¯ ¶ °k²?¯ ÞuÞ ± ­ ²�Á ß\³;ß\¬ ²ØÁu¯ ß ¯ ­t¶ùß\¬{­�®x¸1³�¹\Â?âÉñ ²ÄµP¯Y±S± ß\¬ ² ¹ ² ®Qº ± ßQ­t¶u·
¯ ¹\·�ºuÂ ² ¶{ß áTµ ³�¶ µ_² ¹\¶{­t¶u·Äí b ��ìZÇfÚ ®�®Qº{­tß ¯�° ­ ± ­�ß ÚaÂ ß\¬ ² ��õ ï>ñBõ üeö�ûlòLñ��að�â
í1¸�ß\¬ ²�°k¯ ® ²[¯ ¹\·�ºuÂ ² ¶{ß µ ³�¶ µ)± º Á{² ®�ß)¬ ¯ ß�í b ��ìZÇ ­�®�ºu¶k®Qº{­tß ¯�°{±t²�Û ß\¬ ² ® Ú ®Qß ² Â ß)¬ ² ¶Äß\¹Q­ ² ®�ß)³3¹ ² ¸�ºuß ² ß)¬ ²
¯ ¹\·�ºuÂ ² ¶{ß °mÚ ¸�³ µ ºk®H­t¶u·Ã³�¶N­tßn® Ü�²�¯�Ý�² ®Qß µ ³�ÂçÞk³�¶ ² ¶{ß á ® Â_Û ¶ ¯ Â ²_±tÚ ß\¬ ²�Ü�¯ ¹)¹ ¯ ¶{ß á ® Â©Ü ¬{­ µ ¬ÄÂN³m®Qß�®Qß)¹\³�¶u· ±tÚ
­�ÂçÞ ±�Ú í b ��ìZÇ ­�®Äºu¶k®Qº{­tß ¯�°{±t² â ê ¹ ² ¸�ºuß ¯ ßQ­t³�¶§­Å® ¯�µPµ ³�ÂNÞ ± ­�®Q¬ ²�Áõ°mÚ µ ¬ ¯	±K±t² ¶u·�­t¶u·«ß)¬{­Å® Ü�¯ ¹)¹ ¯ ¶{ß á ß)¬ ²
® Ú ®�ß ² Â �K¯ ¹\·�º ² ® Ü ­tß\¬�­tßn® ²_± ¸ ÚNÂ âEí�ß�­Å®�Þk³m®)®H­ °{±�² ß)³v­Å®)®Qº ² ¯�µ ¬ ¯Y±S±t² ¶u· ² ­S¸©ß\¬{­�® Ü�¯ ¹\¹ ¯ ¶mß�¬ ¯ ® °�²P² ¶ÃÞu¹ ²Pæ ­t³�ºk® ±tÚ
µ ¬ ¯Y±S±t² ¶u· ²�Á ­t¶ ¯ ¶u³�ß\¬ ² ¹ µP¯ ® ² âEê µ ¬ ¯	±K±t² ¶u· ² ß\³ ¯vÜ�¯ ¹\¹ ¯ ¶mß�­�® ¯�µP¯ ® ²�Ü ¬ ² ¹ ² ß\¬ ² ® ¯ Â ²vá ® Ý�²_±t² ß\³�¶ Â�Ü�¯ ¹\¹ ¯ ¶mß
Ü�¯ ® ¯ ÞuÞ ± ­ ²�ÁÆ° ºuß Ü ­�ß)¬ ¯ ¹ ²�Á º µ_²�Á ®Qß\¹ ² ¶u·�ß)¬ ¯�° ³�ºuß�í b ��ìZÇfÚ ®vºu¶k®Qº{­tß ¯�° ­ ± ­tß Ú�Û�°k¯�µ\Ý�²�Á;°mÚ6¯ ®Qß ¯ ß ² Â ² ¶{ß
¶u³�¹\Â ¯Y±S±tÚ ³�¸�ß\¬ ²�Ý ­�¶ Á�ìC û�¬{­Å® Ü�¯ ¹\¹ ¯ ¶{ß Á ³ ² ®�¶u³�ß�¬u³ ±�Á6Ü ¬ ² ¶;­tß�­�®�Þ�³m®\®H­ °{±t² ß)³?Þ ² ¹�¸�³�¹)Â ß\¬ ² ¸1³ ±S± ³ Ü ­t¶u·Éß\¹ ¯ ¶k®H¸1³�¹ ï

Â ¯ ßQ­t³�¶Ä³�¶Äß\¬ ²[Áu¯ ß ¯ âtâtâ F
í�ßx­�®[ß)¬{­Å® °k¯�µ)Ý ­�¶u· Ü ¬{­ µ ¬ ¯�Á{æ ­�® ² ®�ß)¬ ² ºk® ² ¹�¬u³ Ü ¬{­�®x³�¹�¬ ² ¹[³ Ü ¶ Áu¯ ß ¯ Â�­t·�¬{ß °k² ß\¹ ¯ ¶k®H¸1³�¹\Â ²�Á ­t¶mß\³
¯ ¸1³�¹\Â ÂN³�¹ ² ®Qº{­tß ¯�°{±t² ¸�³�¹xí b ��ìdÇ â�êÏ¹ ² Þ ² ¹\ß\³�­�¹ ² ³�¸'®Qº µ ¬ �K¯�Á{æ ­ µ_²ÃµP¯ ® ² ® Ú ­�®�­t¶{­�ß�­ ¯	±K±tÚ¥µ ¹ ²�¯ ß ²�Á;°{ÚÈ¯ ¶
²_é Þ ² ¹\ß Á ºu¹�­�¶u· µ ³�¶k®Qß)¹\º µ ßQ­t³�¶Ä³�¸�ß\¬ ² ® Ú ®Qß ² Â?â



äYö6Ä ¾4ø��Yù ¶ Ë7À Áfw ,8Ë ¸ Ë�À��3¤�» ¶8) � ¸ ��Ë�� ¶ Ë ¸6' » ·�¸6'
ê ± ß ² ¹\¶ ¯ ß�­ æ�²_±�Ú�Û ­S¸�ß\¬ ²[°k¯ ® ²3¯ ¹\·�ºuÂ ² ¶mß�­�¶ Á ­ µP¯ ß ² ®�ß\¬ ¯ ß´í b ��ìZÇP¨ó? ®Qº{­tß ¯�°{±t²�Û ­tß´­Å®vÞ�³m®\®H­ °{±t² ß\¬ ¯ ß�³�¶ µ_²
¯ ß\¹Q­ ¯Y± ¬ ¯ ® °�²P² ¶ü¹\ºu¶èß\¬ ² ºk® ² ¹ Ü ­ ±S±�ø º Á · ² ß)¬ ² ¹ ² ®Qº ± ßn® ¯ ¸ ¯ ­ ± ºu¹ ² âÄí8¸ ®Q³ Û ß\¬ ² ºk® ² ¹3Â ¯�Ú ß\¬ ² ¶ �K¯ ¹\·�º ²
°k¯�µ\Ý�Ú©Ü ­tß\¬ùß)¬ ²Ã°k¯ ® ²Ø¯ ¹)·�ºuÂ ² ¶{ß Û ­t¶ Á ­ µP¯ ßQ­t¶u· Ü ¬{­ µ ¬ µ ³�ÂNÞ�³�¶ ² ¶{ß Ü�¯ ®xÂN³{®Qß ¯ ßx¸ ¯ º ± ß °mÚü¯	± ß ² ¹Q­t¶u·;­tßn®
¯ ®\®Q³ µ ­ ¯ ß ²�ÁÄÜ�¯ ¹\¹ ¯ ¶mß ¯ ¶ Á Þu¹\³ æ ­ Á ­t¶u· ¯ç°k¯�µ\Ý ­t¶u· Á{² ® µ ¹Q­ ° ­�¶u·Éß\¬ ² Þu¹)³ °{±t² Â Ü ¬{­ µ ¬ ¯ ¹\³m® ² â�û�¬ ² ÂN³ Á ­ îk²�Á
¯ ¹\·�ºuÂ ² ¶{ß,­Å®´ß\¬ ² ¶ ¯�ÁuÁ{²�Á ß\³Nß\¬ ² ® Ú ®Qß ² Â Ú ®,¹ ² Þ ² ¹)ß\³�­t¹ ² ³�¸ ¯ ¹)·�ºuÂ ² ¶{ßn®�¸�³�¹�¸�ºuß\ºu¹ ² ºk® ² â
û�³N®QºuÂNÂ ¯ ¹Q­�® ²:ì
ä â�ñ ² ®H­tÂNÞ ± ­S¸ Úõ°mÚ ºk®H­t¶u· ³�¶ ±�Ú«¯ ®H­t¶u· ±t² ÂN³ Á{²_± ³�¸3³�Þ{­t¶{­t³�¶ ¯�Á{æ ­Å®T­�¶u· ³�¶ í b ��ìZÇfÚ ®Ä®Qº{­tß ¯�° ­ ± ­tß Ú�Û
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ID/CN is likely to be
inappropriate

&

Warrant 4: (medium strength)
Complex relations exist.

Backing: "ID/CN uses a..."
Warrant 5:

... etc.

Warrant 21: (medium strength)
Expected run-time too long.

Backing: "You have too many..."

hardware = Sun3

runtime constant = 2010000
exs

20
atts

&

logical-warrant 50

logical-warrant 52

&
max

runtime
10 min

Complex
Relns = y

Context
Imprtnt.
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íÑýWÿ�ñ­ðQñ­ý)�0ñ ì �
�7ýWþQñ­ðQýWíÝúhþoô
7�ïiúhþ{íiØ��­ù>þhí��Mý Ó ÷ ­ � �;­ � 1
Ë^ý��%Î��	ñRÃWîMñoù	��RfïWí ú�íÑþ{íÅ�fý���­ � ��­O� ÷ ­%�A��­ Ó ÷ ��­ ÓRì �
Ë^ý��%Î��	ñRÃWîMñ4ü�ù�í	ý^þ ñ­ýiùTý)�0ñ � ��­(� ÷ ­M�A�
Ë^ý��%Î��	ñRÃWîMñ4ü§��ÃWñK�E��í	ý\î Ó ÷ ��­ ÓRì �
�Ññ¦ù>ðQýWí	ý\îRù%Ä�Ä\ð ñ­ý^þhíF�0ñ¦úd�
�Ññ­îWù��=ðQñ¦ùMúª�MýWí	ý\î ÓRì
ü�ù	� ÷WíÑý\ñ³�	ñ¦ùTðQýWí	ý\î<��­�� ÷ ­ Ó ôMô
ü§��ÃWñK�Õ­��TÿI�	ÄWí	ýWíÅ�fý � ÷ ­ �A� ­iò ì ­\òMò

üZï��Ñþ{íÅÍ�ñKÔ�Äiñ­ð þ ú]Æ\úhþQñ­ü�úª�
:eÆ�� í	ý�ô�­ Ó ôA1
�TíE�=ñKÔ�Ä��Å�fðÃùTþhí��Mý Ó�� ­2�Mô
��ý)�K��� í	ý�1
�	Äiñ­ý;þ ñKÔ�þQï\ð ñRÃ�úhñ­ü�ù>ý^þhíF�­ú ��Ó
�	Äiñ­ý�Í�ñ­ý)ÃWñRÃÍðQñ*Ä\ð ñ¦úhñ­ý^þ0ùTþhí��Mýiú � ò�­ Ó�ì ÷
�HÄ\þhí	üZíÝúhþ��Mô
ÄiùTðÃù��E�	ñK�1Ä\ðX���0ñ¦úQú9í	ý\îK�
ÄiùTðQþ]Æ	­fí	ýÒùTý�ùTð îMï\ü�ñ­ýWþ ì ò
Ä��ÝùTý\ýWí	ý\î ì
Ä\ðQñR�0ñRÃWñ­ýWþÃú � ô�­æ� ÷
ÿ$ðX�Wú]ÄiñR�0þX�fðÛô�­2��­ Ó	Ó ­ Ó �;­9�A1
ÿ$ðX�fþX�^ú���­M� ÷
RMïiùb�uíEØiñ­ð ì 1�­M�%�;­LòMô�­ ÓRì ô
RMïiùb�uí	þÃù>þhí�ÈMñDü§��ÃWñK�E��íÑý\î ì
ðQñ*«\ï\þQþÃùb� ì 1�­ ì �
ðQñK�	ñ*ÈrùTý)�0ñ � ÷ ­2� ÷ ­\ò ì
ðhí�Ä�Ä��	ñ*ÍÕÃ��bÎ�ý�ðQï��	ñ¦úd��­2� ÷ ­ ÓRì ÷
ðhíÝú]Ë;ùMúQúhñ¦úQú{ü�ñ­ý^þ Ó ­ Ó ÷ ­M� ì
ú9í	üZíE�ÝùTðhí	þ]Æ�ùMúQúhñ¦úQú{ü�ñ­ý^þ � 1�­\ò ì ­9� ÷ ­9� Ó
ú]ËMñK�	ñ­þX�Mý-Î�ùTð ðÃùTýWþÃú � ÷ ­ � ��­M� ÷ ­\ò ì ­ ÓMÓ �
ú]ÄiñR� íÝù��IÎ�ùTðQðÃù>ý^þÃú.òMô�­9� Ó
ú]ÄiñR� íEØ�� í	þ]Æ � �
úhþQðQñ­ý\îfþQ÷U­��TÿFùÊÎÛù>ðQðÃùTýWþ � ÷ ­(�(�;­\òMô�­ ÓRì ô
ö8ñ0í	ðQñ¦ú�í ùfú
�
þQñ­ðQüZí	ý��%���MîMÆ �)Ó
öU�fï��Ñü íÑý ì 1�­ � ÷ ­ ÓRì �
þQðQï\þQ÷�ü�ù�í	ýWþQñ­ýiùTý)�0ñ � �
Î�ùTðQðÃùTýWþ � ô�­\ò ì

���MîTíF�­ù��]�@�
îMðX�fï�ÄWíÑý\î�òMò

* �f�Mý;ô
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¼m½ ¾e¿ ÀkÁ�ÀYÂ�ÁAÃAÄEÅ
Á�Ä ÃA¾`ÂZÄEÂ�¾`¿�ÁAÆiÂ�ÁAÆNÃA¾qÀkÇ�ÀkÃ�ÈNÄ Éd¾%Ç�ÁGÊËÇ·ÌhÍ Á�ÊËÉZÊ�Â�ÁÎÀ�ÃA¾qÉdÆ\Â�ÁZ¾`ÀNÂ[ÊÐÏËÑ�¿�¾`ÂAÅ
Ã�Ê�ÒU¾`¿zÒ\Ñ�ÀkÇ
¾
ÓEÀkÉdÍ�ÏË¾NÔ]ÕrÊËÈNÄ ÃA¾�Ö*ÔË×�Â�½ ÆkØ�ÂHÀ�Ç*ÀkÃAÈwÄ Éd¾%Ç\ÁrÁAÃA¾%¾NÙkÂcÊËÉdÍ�ÏÚÊÐÛE¾`¿=ÊËÇZ¾
ÓÜÁA¾%Ç�Á�Ò Ä ÁHÊÚÏÚÏËÄEÂ�ÁAÃ�ÀkÁ�Ê�Ç ÈGÀ�ÏÐÏ ÁA½ ¾�¾`ÂAÂ�¾%Ç�Á�Ê�À}Ï
Â�ÁAÃAÄEÅ
ÁAÄ ÃA¾NÔ]¼�½�Ê�ÂPÁAÃA¾%¾'Ø�ÆNÄ�Ï�¿qÒU¾'ÃA¾%Í ÃA¾`Â�¾%Ç�ÁA¾`¿ÎÊ�ÇQÌhÍ Á�ÊËÉZÊ�Â�Á'ÀNÂ�ÝoÆkÏÚÏ�ÆkØ�ÂyÔ

Oil present

Res.
present

Trap
present

Net

& &

&

&

Source
present

q=0.18

q=0.5 0.50.7

warrant w1:
s=0.9

w7:
0.55

w11:
0.5

q=0.7 1.0

Gross

ÕrÊËÈNÄ Ã�¾'Ö*ÔË×w$]Ö�Çq¾
ÓEÀkÉdÍ�ÏË¾ZÀkÃAÈNÄ Éd¾%Ç�Á`Ô

×wÔh¼�½ ¾�ÞwÄEÀ}ÏÚÊÚÛtÅ%ÀkÁ�ÊËÆNÇEÂ�ÆkÝHÁA½ ¾�ÉJÀ}ÊËÇJÅ�Ï�À}ÊËÉ�ßLÆ�ÊÐÏEÍ Ã�¾`Â�¾%Ç\ÁyàáÀkÇE¿RÁA½ ¾�Â�Ä Ò âLÅ�Ï�À}ÊËÉJÂsÊ�Ç;ÁA½ ¾hÁ�Ø�Æ'ÁAÆNÍ=Ï�ÆwÈkÊ�Å%À}Ï
ØmÀ�ÃAÃ�ÀkÇ�Á�Â'ÀkÃA¾qÂ�ÁAÆwÃA¾`¿?Ô{ãNÁAÃ�Ê�Å
Á�ÏËÑ{ÁA½�Ê�Â'ÊËÇ�ÝoÆNÃAÉJÀ�Á�ÊËÆNÇiÊ�ÂZÃ�¾`¿�Ä ÇE¿ ÀkÇ\Á;ÀNÂ'ÁA½ ¾eÞwÄEÀ}ÏÚÊÚÛtÅ%ÀkÁ�ÊËÆNÇEÂdÅ%À�Ç�ÒE¾
ÃA¾`Å%À}Ï�Å
Ä�Ï�ÀkÁA¾`¿=ÝäÃAÆwÉåÁA½ ¾hÃA¾`Â�Á]Æ�ÝæÁ�½ ¾sÁ�ÃA¾%¾NÙNÒ Ä ÁpÊ�Á�ÂcÊËÉdÍ�ÏÚÊÚÛE¾`ÂhÀkÇE¿dÂ�ÍU¾%¾`¿ Â]Ä ÍqÂ�¾`ÀkÃ�Å�½ZØh½ ¾%ÇJÂAÅ%À�Ç Ç�Ê�Ç È
ÀkÃAÈNÄ Éd¾%Ç�Á�Â%Ô

ç Ï�À}ÊËÉ &hÄEÀ}ÏÚÊÚÛtÅ%ÀkÁ�ÊËÆNÇ
Ì�ÊÚÏHÊ�ÂPÍ ÃA¾`Â�¾%Ç�Á ÷ ÔË×}è
¼HÃ�À�Í;ÊéÂmÍ ÃA¾`Â�¾%Ç�Á ÷ Ô�ê ÷

ë�¾`Â�¾%ÃAìNÆkÊËÃPÊéÂPÍ ÃA¾`Â�¾%Ç�Á ÷ ÔÚí ÷
î ÃAÆ�ÂAÂ�Ê�ÂhÀN¿�¾`ÞwÄEÀkÁA¾ ÷ ÔÚí ÷
ïP¾%Á�Ê�ÂhÀN¿�¾`ÞwÄEÀkÁA¾ ×NÔ ÷�÷
ãNÆNÄ Ã�Å
¾ðÊ�ÂhÍ ÃA¾`Â�¾%Ç\Á ÷ Ô�ê ÷

×yñ\è



×yñ\ò
ó Ôh¼�½ ¾'ØhÀkÃ�Ã�ÀkÇ�Á�Â�Ø�ÊËÁA½eÄEÂ�¾%Ã�âoÁAÄ ÇEÀkÒ�ÏË¾*Â�Á�ÃA¾%Ç ÈNÁA½EÂ�Á�½EÀkÁhØ�¾%ÃA¾GÀkÍ Í�ÏÚÊË¾`¿YÀkÃA¾GÂ�ÁAÆwÃA¾`¿?Ô�ôÐÕuÆNÃ�Å
¾`¿Uõ�öpÊËÉdÍ�ÏÚÊË¾`Â

ÁA½EÀ�ÁsÁ�½ ¾'ÄEÂ�¾%Ã�½EÀwÂhÅA½EÀ�Ç ÈN¾`¿;ÁA½ ¾GØhÀkÃ�Ã�ÀkÇ�ÁsÂ�ÁAÃ�¾%Ç ÈNÁA½;ÝoÆNÃ�ÁA½�Ê�ÂhÍEÀkÃ�Á�Ê�Å
Ä�ÏéÀ�Ã�ÀkÃ�ÈNÄ Éd¾%Ç�ÁsÆwÇ�Ï�ÑNÙuÏË¾`À}ìNÊËÇ È
ÁA½ ¾eÂ�ÁAÃA¾%Ç ÈNÁA½{ÊËÇ
ÁA½ ¾qÉdÆ ¿�¾
Ï'ÁA½EÀkÁdØhÀNÂZÀkÍ Í�ÏÚÊË¾`¿
Ä ÇEÅ�½EÀkÇ ÈN¾`¿?Ô
¼�½ ¾eÄEÂ�¾%Ã;Ø�ÆNÄ�Ï�¿�¿�ÆiÁ�½�ÊéÂRØh½ ¾%Ç
ÁA½ ¾'ØhÀkÃ�Ã�ÀkÇ�ÁsÂ�ÁAÃ�¾%Ç ÈNÁA½;ÊËÇqÁA½ ¾GÉRÆÜ¿�¾
ÏáÅ
ÆwÃAÃA¾`Å
Á�ÏËÑ;ÃA¾
÷E¾`Å
ÁA¾`¿q½�Ê�Â�Èw¾%Ç ¾%Ã�À}Ï�ÒU¾
ÏÐÊË¾
ÝhÀkÒEÆNÄ ÁPÁA½ ¾'ÈNÃAÆNÄ ÇE¿ Â
ÊËÇ�÷EÄ ¾%ÇEÅ
¾;ÆNÇeÁA½ ¾dÅ�Ï�À}ÊËÉeÙrÒ Ä Á�Øh½ ¾%ÇQÁA½ ¾%ÃA¾GØhÀNÂ�À}Ï�Â�ÆeÂ�ÆwÉd¾GÍ ÃAÆ�Â�ÍE¾`Å
ÁAâLÂ�ÍE¾`Å�ÊÚÛtÅJÀ�Ç ÆNÉJÀ}ÏËÑeÁ�½EÀkÁhÏË¾`¿
½�ÊËÉ2ÆNÃd½ ¾%ÃqÁ�ÆbÅ
ÆNÇEÂcÊ�¿�¾%ÃeÁ�½�ÊéÂRÈN¾%Ç ¾%Ã�À�Ï�ÊËÇ�÷EÄ ¾%ÇEÅ
¾iÇ ÆNÁ;ÁAÆ{½ ÆkÏ�¿�Ê�Ç
ÁA½�Ê�Â;ÍEÀkÃ�Á�Ê�Å
Ä�ÏéÀ�ÃeÅ%ÀNÂ�¾NÔf¼m½ ¾
ÀkÇ ÆwÉJÀ}ÏËÑJØ�ÆNÄ�Ï�¿;ÒU¾*¿�¾`ÂAÅ
Ã�ÊËÒU¾`¿qÊËÇSÁA½ ¾GÒEÀNÅ�øwÊ�Ç ÈUÔ
ùbÀkÃAÃ�À�Ç\Á ç Ï�À}ÊËÉ ãNÁAÃ�¾%Ç ÈNÁA½ ú�ÀNÅ�øNÊËÇ È Õ ÆwÃ�Å
¾`¿Uõ

ØG× ¼rÃ�ÀkÍqÍ ÃA¾`Â�¾%Ç�Á ÷ Ô�ò ÷ ;k×}èkÁA½qÃAÆNÄ ÇE¿qÂ�½ Æ�Ø�¾`¿;¾
ûH¾`Å
Á�ÊËìN¾'? Ç Æ
Ø'í ¼rÃ�ÀkÍqÍ ÃA¾`Â�¾%Ç�Á ÷ Ô�êNê ;%ë�ÊË¾%ÁAÈN¾%Ã`ö�Â�ÁA½ ¾%ÆNÃAÑqÀkÍ Í�ÏÚÊ�Å%ÀkÒ�ÏË¾Z½ ¾%ÃA¾'? Ñw¾`Â
ØG×w× ãNÆNÃ�Å�Í ÃA¾`Â�¾%Ç�Á ÷ Ô�ê ÷ ;%ü]ÃAÆkìN¾%ÇqC]Æ�Ï�È�ÊéÀ�ÇqÛE¾
Ï�¿i× ÷�÷ ø\É®Â�ÆNÄ ÁA½2? Ç Æ

ý Ôh¼�½ ¾;Â�ÍE¾`Å�Ê�À}ÏhØhÀkÃAÃ�À�Ç\Á�Â'À�ÃA¾dÀ}Ï�Â�ÆiÂ�ÁAÆNÃA¾`¿?Ô;¼�½ ¾dØhÀkÃAÃ
ÀkÇ\Á�ÝoÆNÃZô î ÃAÆ\ÂAÂyöËÙUÝäÆwÃ'ÊËÇEÂ�Á�ÀkÇEÅ
¾NÙ]Å�Ï�À}ÊËÉJÂvÁA½EÀkÁ
ÁA½ ¾%Ã�¾�Ø�ÊÚÏÚÏ�ÒU¾*Â�Ä�þÎÅ�ÊË¾%Ç�ÁhÈNÃAÆ�ÂAÂ]ÁA½�Ê�Å�ø\Ç ¾`Â�Â�ÆkÝ]ÃA¾`Â�¾%ÃAìNÆ�Ê�Ã�ÊËÇqÁA½ ¾'Í ÃAÆ�Â�ÍE¾`Å
Á`Ô�¼�½ ¾`Â�¾'Â�ÍE¾`Å�Ê�À}Ï]ØhÀkÃAÃ�ÀkÇ�Á�Â
À}Ï�Â�Æ;½EÀ}ìN¾*À�Ç�ÀNÂAÂ�ÆÜÅ�Ê�ÀkÁA¾`¿SìkÀ}ÏËÄ ¾qßL¾%ÈEÔmÝäÆNÃPÈNÃAÆ\ÂAÂyÙEÁA½ ¾v¾
ÓÜÍU¾`Å
ÁA¾`¿YÈNÃ�Æ\ÂAÂ�ÁA½�Ê�Å�ø\Ç ¾`Â�Â
à�Ô'¼�Ø�ÆJÁ�Ñ�ÍE¾`ÂPÆkÝ
ÒEÀNÅ�øwÊ�Ç ÈdÀkÃ�¾�Â�ÁAÆNÃ�¾`¿?$HÛEÃ
Â�Á�ÏËÑNÙ ÀGÍUÆkÊËÇ\Á�¾%ÃsÁ�ÆGÁA½ ¾'Â�Á�ÀkÁ�ÊéÂ�Á�Ê�Å%À}ÏtÍ ÃA¾`¿wÊ�Å
Á�ÊËÆNÇSÉd¾%ÁA½ Æ ¿JÀ�ÇE¿dÍ�ÏËÆNÁ�ßoÊÚÝáÀkÇ�ÑUà�Ù
ÀkÇE¿qÂ�¾`Å
ÆNÇE¿wÏËÑeÀZÁA¾
Ó Á�Å
ÆNÉdÉd¾%Ç�Á�ÝoÃAÆNÉÿÁA½ ¾'ÄEÂ�¾%Ã}Ô
üáÏ�ÆwÁ�ÂHÀkÃA¾�Â�ÁAÆNÃA¾`¿mÊËÇ=À�Í�ÏËÆNÁ]¿ ÀkÁ�ÀkÒEÀwÂ�¾NÙ`ÀkÇE¿ðÁA½\ÄEÂrÅ%ÀkÇ'ÒE¾�ÃA¾`¿wÊ�Â�Í�Ï�À`Ñw¾`¿'Øh½ ¾%ÇvìNÊË¾%Ø�ÊËÇ È'ÁA½ ¾�ÀkÃ�ÈNÄ Éd¾%Ç�Á`Ô

ç Ï�À}ÊËÉ ãNÁAÃA¾%Ç ÈwÁA½ Ö�Â�Â�ÆÜÅkÔ ú�ÀNÅ�øNÊËÇ È Ö�¿ ¿wÊËÁ�ÊËÆNÇEÀ}Ï
C�À}ÏËÄ ¾ ¼r¾
ÓÜÁ�úsÀwÅAøwÊËÇ È

ãNÄ�þÎÅ�ÊË¾%Ç�Á�ÈwÃAÆ\ÂAÂ ÷ ÔÚí ÷ × ÷�÷ ÝoÁ Í�ÏËÆNÁ ýwó Ù�½�ÊéÂ�ÁAÆNÈNÃ�À�É ;��S¾`ÀkÇqÆkÝ]½�Ê�Â�ÁAÆNÈwÃ�ÀkÉ�?
ãNÄ�þqÅ�Ê�¾%Ç�Á�Ç ¾%Á ×wÔ ÷�÷ è ÷ ÝoÁ Í�Ï�ÆwÁ%í\×NÙwÊËÇ\Á�¾%ÃAÍEÆkÏ�ÀkÁ�Ê�ÆwÇ ; î Æ�ÆÜ¿qÅ
ÆwÃAÃA¾
Ï�ÀkÁ�ÊËÆNÇ2?

ñEÔh¼�½ ¾�¿ ÀkÁ�À�ÄEÂ�¾`¿vÝoÆNÃ]ÁA½ ¾`Â�¾�Â�Á�ÀkÁ�ÊéÂ�Á�Ê�Å%À}ÏtÍ ÃA¾`¿wÊ�Å
Á�ÊËÆNÇEÂ�Å
ÆNÉR¾`ÂrÝäÃAÆwÉ À'Â�¾%Á�ÆkÝtÃA¾
ÏË¾%ìkÀkÇ\Á�Ø�¾
ÏÐÏ�Â%Ù�¾
Ó ÁAÃ�ÀNÅ
Á�¾`¿
ÝoÃAÆNÉÿÀ'Ø�¾
ÏÚÏr¿ À�Á�ÀkÒEÀNÂ�¾PÒ\ÑqÌhÍ Á�Ê�É=ÊéÂ�Á`ÔhÌhÍ Á�Ê�É=ÊéÂ�ÁmÂ�ÁAÆNÃA¾`Â�ÁA½ ¾�ÏÚÊ�Â�ÁhÆ�Ý�ÃA¾
ÏË¾%ì�ÀkÇ�Á�Ø�¾
ÏÐÏ�Â�ÄEÂ�¾`¿JÀkÇE¿RÁA½ ¾
ÊËÃ
¿�¾%ÈNÃ�¾%¾JÆkÝ�ÃA¾
ÏË¾%ì�ÀkÇEÅ
¾NÔ�¼�½ ¾;ÃA¾
ÏË¾%ì�ÀkÇEÅ
¾SÆkÝ�¾`ÀNÅ�½{Øs¾
ÏÚÏ�Ê�ÂvÊËÇ{Ý�ÀwÅ
Á*Á�½ ¾ÎÞwÄEÀ}ÏÚÊÚÛtÅ%ÀkÁ�ÊËÆNÇ�Á�ÆeÁA½ ¾eÅ�Ï�À}ÊËÉ
ô�Á�½�ÊéÂPØ�¾
ÏÚÏ�Ê�ÂPÃA¾
ÏË¾%ì�ÀkÇ�Á`öËÙUÝoÆNÄ ÇE¿qÒ�ÑqÈN¾%Ç ¾%Ã�À�Á�ÊËÇ ÈÎÀRÃA¾
ÏË¾%ì�ÀkÇEÅ
¾;ÀkÃAÈNÄ Éd¾%Ç�Á�ÝoÆNÃh¾`ÀNÅ�½eØ�¾
ÏÚÏ]ÄEÂcÊËÇ ÈeÀJÂ�¾%Á
ÆkÝ�ÃA¾
ÏË¾%ì�ÀkÇEÅ
¾ZØhÀkÃAÃ�À�Ç\Á�ÂyÔ�¼�½ ¾`Â�¾vÃA¾
ÏË¾%ì�ÀkÇEÅ
¾dÀkÃ�ÈNÄ Éd¾%Ç�Á�Â�ÀkÃA¾'Ç ÆNÁ�Â�ÁAÆNÃA¾`¿?Ô

ùi¾
ÏÚÏ ë�¾
ÏË¾%ì�ÀkÇEÅ
¾
Ø�� ý âoÒ ×NÔ ÷�÷
Ø�� ý âLÅ ÷ Ô�òNê
$h$ $h$

Â��wí��kâL¿ ÷ Ô�ê ÷
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ùQ¾'Í ÃA¾`Â�¾%Ç�Á�ÀdÂcÊËÉdÍ�ÏË¾ZÍ ÃAÆkÛEÁAâLÀ�ÇE¿�â Ï�Æ�ÂAÂhÉRÆÜ¿�¾
Ï�Á�ÆGÊËÇ�ìN¾`Â�Á�ÊËÈ\À�ÁA¾G½ ÆkØ
¾%ÃAÃAÆNÃ
Â�ÊËÇeÍ ÃA¾`¿wÊ�Å
ÁA¾`¿SÆkÊÚÏ�Í ÃAÆwÒEÀkÒ�ÊÚÏÐÊËÁ�Ñ
À�ûæ¾`Å
Á�Í ÃAÆ�ÛEÁ�Â%Ô!cÇeÁA½�Ê�Â�ÉRÆÜ¿�¾
ÏLÙUØs¾GÀwÂAÂ�Ä Éd¾GÀd¿wÊ�Â�Á�Ã�ÊËÒ Ä Á�ÊËÆNÇYÆkÝáÍ Ã�Æ\Â�ÍE¾`Å
Á�ÂcÊ#"%¾`ÂhÈkÊËìN¾%ÇSÒ\Ñ;ÁA½ ¾�ÝoÆNÃAÉZÄ�Ï�À%$

& ß('kà*)
ü]ÃAÆNÒEÀ�Ò�ÊÐÏÚÊËÁ�ÑqÆkÝ�ü]ÃAÆ\Â�ÍE¾`Å
Á'ãkÊ#"%¾dÂ+)-,%.0/21�3
ù
½ ¾%ÃA¾4,vÊ�Â]ÀvÅ
ÆNÇEÂ�Á�ÀkÇ�Á`Ô�¼�½\ÄEÂ]Â�ÉJÀ}ÏÚÏEÍ ÃAÆ\Â�ÍU¾`Å
Á�Â�À�ÃA¾hÅ
ÆNÉdÉdÆNÇHÙkÒ Ä ÁpÏ�ÀkÃAÈN¾�ÆNÇ ¾`Â]ÀkÃ�¾hÃ�ÀkÃA¾%Ã]ÀNÂ�ÃA¾
÷E¾`Å
Á�¾`¿vÊËÇ
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