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BH[^�QZI[ ¬ {�`bmoå È S&�eD��d_�@CZ¡Z\�kZ\¦§ZID>_/]¼â ¬ ­Y± â��eD��ßâ ¬ ³ - â%�H[�ZÆBH��BH[^�QZ\[¥�2{�`bmoåJæeM*n�@CZ� BH�T�¨Z\D�]2_�ZIJkD�£��e[^�e¦§Z\_�ZI[�JkGI�e_�JkBHD¡Z�ªQ@CJ < JT_/]�_�@CJ�]~@CJkZ\[^�e[^P^@ = JkD���_�[^�eD�]�£��H[�ZIDE_~¦Æ�eDCD�Z\[IM
r _hJk]��eDj�e£C£C[/B¼ªQJk¦Æ�R_�Zh£��H[/�H¦§Z�_/Z\[/JTGb�R_/JTBEDVBH�Q_�@CZV��V�c³¦Æ�e_�[/Jfª~JkD�¢�@CJ�P^@�ZI�EP^@�Z\�kZI¦§Z\D>_
J�]!Z�ªQ£��eD��QZI�s�H]��¥£ABR¢
ZI[�]2ZI[�JkZI]!JkDÆ_/@CZ�]�JTD�Z~BH�7_/@CZ¯�!� < J <C< B§�eDCFE�kZ&ã ² t
·¬ ¹´º6» � �ªªª� `}ÁèçDéÈ ê ë&ê æ �iì Á ½�í �Á ê `}Á çDéÈ ë&ê Èë&ê æ � `}Á ì Á ½�í � Á ë¤ê È `

�M«««� 7ïî � ê´ð �J� � `eMO�H�

¢�@CZI[�ZV_�@CZ~£��e[^�e¦§Z\_�ZI[/]h�¨BE[ ·¬ ¹´ºÖ» �e[/ZNP^@CB>]2ZIDÆ�H] ê S ë S ì SC�HD�� í M»p�ZI[�Z ê �ý]2JkD*ã ²�ñmo�OlHlQS ë J�]
Be�7BE[/�QZI[
BEDCZeS ì �HD�� í �H[�Z~P�BED�]-_/[/�HJkDCZI� <+= ¥§¦�Y>JkBE�k�e_�JkBHDj¦§ZI�E]2W�[�ZI¦§Z\D>_/]\ML!ZIP\�HW�]�ZNBH��_/@CZ�]2¦Æ�H�T�kDCZb]�]&Be� ê �eD���_�@CZ.�Ù�EP°_�_�@��R_��¨BH[�Zb�HP^@¡Z\�kZ\¦§ZIDE_
_�@CZ�Z\ªQ£��eDQ²]�JTBED�£��H[/�H¦§Z�_/Z\[�J�]��HP°_/W��e�k� = ê È S�JT_�J�]�]2W´ò§P\JkZ\D>_�_�B§iHZIZ\£sBHD�� = _/@CZ�®�[^]2_��¨Z\¢�_�Z\[/¦Æ]�JkD_�@�Jk]�Z\ªQ£��eD�]�JkBHDwM¹r�D¤_�@�Z¶P\�E]2Z~_�@��R_�@CJkFH@�Z\[��HPIP�WC[^�HP = J�]
D�Z\ZI�CZI�±S�_�@CZ._/Z\[/¦Æ]�Be�h@CJkFH@CZI[
BH[^�QZI[hP\BH[/[�ZbP°_/JTBED�@��¼YHZ
_�B < Z�JkD�P��kW��QZb��JkD¶£�@CZ\DCBE¦§Z\DCBE�kBHFHJ�PI�e�H�H£C£C�kJ�P\�R_/JkBHD�]\M#U�FEZ\DCZI[2²
�e�kJkGI�e_�JkBHD�BH��_/@CZ � BH�T�¨Z\D�]2_�ZIJkD¶£��H[/�H¦§Z�_�ZI[�JkGb�R_�JkBED~JkD�P\�kW��QJkDCFvî � ê ð �h�eD���î � ê Ñ ��_/Z\[/¦Æ]�S¢�@CJ�P^@¡]/�R_/J�]-®�Zb]!WCDCJT_/�H[�JT_ = SQP\�HD < Z.�¨BEWCD��¤JkD¡x�Z\��Mó� � �ºM
n�@CZ¶W�DCJT_/�e[/JT_ = Be�¹_/@CZ¥��V�c�¦Æ�e_�[/JTª�Jk¦§£C�kJTZb]!Y¼�H[�JkBEW�]�[/Z\���R_/JTBED�] < Z\_-¢
ZIZ\D�JT_^]�Z\�kZ�²
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z�JkFEWC[�Zj`eMOlOt&XVDCJT_/�H[�JT_ = _�[/J��eDCFE�TZVJTD¡_�@�Z�P�BH¦§£��TZ\ª§£C���eDCZHM
¦§Z\D>_^]�M¹r�D¤£��e[�_�J�P�W��k�H[\S+¢!Z~@��¼YHZN_�@CZ�[/Z\���R_/JkBHD¬ ­ - ¬	�­Y± 7ä¬ ² - ¬	�²�± 7ä¬ ³ - ¬	�³i± �ýmo� � `eM � �
g»@CZIDCBH¦§ZIDCBH�kBEFHJ�P\�H�T� = _�@CJ�]
[�ZI�k�e_�JkBHDjJ�]&YEZ\[ = JkD>_�ZI[�Zb]-_/JkDCF��H]
JT_!P�BED�]2_�[^�eJkD�]»]�Jk¦¯WC�T_^�R²

DCZIBHW�]�� = _/@CZ.Z\�kZ\¦§ZID>_/]*¬8­Y±\S®¬8²�±��HD�� ¬´³ - ¢�@�JkP^@¤�e[/Z~P\WC[/[�ZIDE_/� = _/@CZ�]2W < X-ZIP�_�BH�7Z�ª+_/Z\DQ²
]�JTYEZ�]-_/W�� = M&n�@CZVWCD�Jf_^�e[/JT_ = [/Z\���R_/JTBED¥JTD¡q&¸�M � `eM � �&P\�eD < ZN[�ZI£C[/ZI]�Z\D>_�Zb�Æ�H]
�¶WCD�Jf_^�e[/JT_ =
_�[/J��eDCFE�kZ&JkDj_�@CZVP\BH¦§£C�kZ\ª � ì � í �h£C���HDCZeSH¢�@�Z\[/Z ì � ì±� `�Á ê È�
 lE�h�eD�� í � í � `�Á ê È�
 lH�^Mv�BH_�JkDCFt_/@��R_¯_�B*�eDàZ\ªQP\Z\�k�kZ\D>_¶�HPIP�WC[^�HP = S�¬ ² - ¬ �²�± JTDd_/@CZ¤£��e[^�e¦§Z\_�Z\[/JkGI�e_�JkBHDt�¨BE[�¦jWC���
� `HMë�E�NJk].[/ZI�H�¹¢�JT_�@ â ¬ ² - ¬ �²�± âA� ë¤ê æ�7Øî � ê 
 �.�eD��*[/ZI]/P\�H�TJkDCF¡�e�k�%_�Z\[/¦Æ].JkD*q
¸�M � `eM � �<+= ë&ê æ ¢!Z§JkD��QZ\Zb��®�D��;_�@��e_�_�@CZ§[/Z\���R_/JkBHD�JkDdq&¸�M � `HM � �.P\�eD < ZÆ[�ZI£C[/ZI]�Z\D>_�Zb���H]��_�[/J��eDCFE�kZNJkDs_�@�Z¶P�BE¦§£C�kZ�ª � ì � í ��£C���eDCZ��E]V]�@CBR¢�DtJkDtz�JkF�M�`eMOl+MVK+JkD�P\Z._�@CZj�eDCFE�kZI]��eD��
_�@�Z¯]�Jk�CZI]�JkDs_�@�Jk]�_�[/J��eDCFE�TZ��H[�Z�FEJkYHZ\D <+= _�@CZ¯¦§B+�CWC�kW�]�Be�¹_/@CZ¶ZI�kZ\¦§Z\D>_^]�Be�¹_�@�Z¶¦§JTª+²
JkDCF¤¦Æ�R_�[/JTª±Sw_�@CZ = �e[/Z¥£C@��E]2Z\² P\BHD+YHZIDE_/JkBHD�JkD��QZI£�ZID��QZIDE_¶�HD��;£C@ = ]�J�P\�H�T� = B < ]�Z\[/YR� < �kZHM
�
BHD�]2Zb¸EW�Z\D>_�� = _/@CZ = P\�HD < Z¡¦§ZI�E]2WC[/ZI�*�QJk[/ZIP°_/� = JkD{]2WCJT_^� < �kZ§Z�ªQ£AZ\[/Jk¦§Z\D>_/]\S%]�W�P^@à�H]
©³¦§Zb]2BEDs�CZIP\� = ]\M�zCBH[NZ�ªC�e¦§£��TZHSC_�@�Z¶¸>W��eD>_�JT_ = ]2JkD � l��h�^Sw¢�@CZI[�Z._/@CZ���Jk]�BHDCZ�BH�¹_�@CZ
�eD�FH�kZI]&JTD�WCDCJT_/�H[�JT_ = _/[�J��HDCFH�kZ��H]!]�@CBR¢�DÆJkD�z%JkFCM±`eMOl+S+@��H] < Z\Z\D¡¦§ZI�E]2WC[/ZI�¥Z\ª+_�Z\D�]2JkYHZI� =
<+=Æ< Be_�@tô#õwô7õEö � ó��%�eD��¤L!Z\�k�kZ#� aD�#Z�ªQ£�ZI[�Jk¦§ZIDE_^]�M&|NDCZ�P\�HD¤P\BHD�]2_�[/W�P�_!®�YHZ��H���QJT_�JkBHD��H�
P�BED�]2_�[^�eJkD>_/]§P�BE[�[/ZI]�£ABHD��QJkDCF*_/BàBe_/@CZ\[¤BH[�_�@CBEFHBED��e�kJT_ = [�ZI�k�e_�JkBHD�]4�Ô���ºSV�kJkiHZ¤_�@�Z�BHD�Z�JkD
q&¸�M � `HM � �^M¶n�@CZ¥�e[/ZI�E]�Be�!�e�k��W�DCJT_/�e[/JT_ = _/[�J��eD�FH�kZI]��H[�Z¯ZI¸>W��H�h�HD����H[�Z¯[�ZI�k�e_�Zb�s_�B¡_�@CZ
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¦§ZI�E]2W�[�ZNBe��¥§¦�Y+JkBH���e_�JkBHD6�f`ImM�ÖM
r _N¢��H]��kBEDCFj_�@CBEWCFH@>_�_/@��R_ ¥§¦�] = ¦§¦§Z�_/[ = ¢!�E]�Z�ªC�HP�_VJkDsD��R_/WC[�Z¯�eD��sBEDC� = _�@�Z\Be²

[/JTZb]
_�@��e_�@��H�¡_�@CJ�]!Z�ªC�EP°_�] = ¦§¦§Z\_�[ = £�[�BE£�ZI[2_ = ¢!Z\[/Z~Y>J�� < �kZN�QZb]�P\[�Jk£Q_/JTBED�]
Be�7_/@CZ�[/ZI�e�
B < ]2ZI[�YEZI�¡¢
BE[����±M�n�@CZ�B < ]2ZI[�YR�e_�JkBHD¤Be�B¥§¦�Y+JkBH���R_/JkBHDÆJkDs_�@�Z¶�QZIPI� =�� è��������� åà<+=�
@C[/J�]-_/Z\D�]�BHD{Z\_¥�H�ÖMhJkDý`ba � ¬ � `E`��ÖS&@�BR¢
ZIYHZ\[IS&P^@��HDCFHZb�d_�@��e_jY+JkZ\¢½�C[/�H¦Æ�R_�J�PI�e�k� = M�r�DQ²
_�ZI[�Zb]-_N¢!�E]�@CZIJTFE@>_�Z\D�ZI� <+= KC�ei+@��e[/BRY Õ ]�B < ]�Z\[/Y¼�e_�JkBHDsJkD{`Ia � �´� `¼lM�%_�@��R_v¥A¦�Y>JkBE�k�e_�JkBHD
J�]V�ÆP\[�W�P�J��e�w�¨Zb�R_/WC[�Z¯Be�&�HD = _�@�Z\BH[ = _�@��e_~�e_2_�ZI¦§£Q_/]V_�B�Z�ªQ£C���eJkD¤_�@CZjB < ]2ZI[�YEZI�s�H] = ¦¥²
¦§Z�_/[ =¥< Z�_-¢!Z\ZID¡¦Æ�e_2_�ZI[��eD��¤�eD>_�JT² ¦Æ�R_�_�Z\[
JkD¡�jWCDCJkYHZI[/]�Z�¢�@CJ�P^@¤]-_^�e[�_/]
�¨[�BE¦½JkDCJT_�J��e�k� =
] = ¦§¦§Z\_�[/J�P�P�BED��QJT_�JkBHD�]�M
n�@CZV£�[�JkD�P\JT£��e�QJkD>_�Z\[/ZI]2_»JkDj_�@CZ~]-_/W��QJkZI]&Be�#©�¦§Zb]2BED¥�CZIP\� = ]¹JkD¥_/@CZVP�BED>_�Z�ª+_&BH�w_�@CZ

KQc��kJkZI]±JkD~_�@��e_7_/@CZ = £C[/BRY>J��QZhYR�e�kW�� < �kZ�JkDQ�¨BE[�¦Æ�e_�JkBHDNBHD~_�@�Z&¢!ZI�eiN¦§JTª+JkDCF!¦Æ�R_/[�JTª��E_/@CZ
��V�c ¦Æ�e_�[/Jfª±M%r�D§�Ù�HP�_\SC©Ã�CZIP\� = ]
P\�eD < Z~W�]�ZI�¥_/B¯�QZ\_�ZI[�¦§JkDCZ�®�YHZVBH�#_�@�ZNDCJkDCZ.��V�c
¦Æ�R_/[�JTª�Z\�kZI¦§Z\D>_/]Wt�¬ ²�± So¬ ­Y± SO¬ ³ - SO¬ ³i¯ S>�HD���¬ ³i± M¹zCBE[¹Z�ªC�e¦§£C�kZHS®â ¬ ²�± âHP\�HD < Z�Z�ª+_/[/�EP°_�Zb�
�¨[/BH¦þZ�ªCP��kW�]�JkYHZ�© � ��� ��� � p �QZIPI� = £�[�BQP�Zb]�]�ZI]¡¢�JT_�@ _/@CZ*@CZ\�k£�BH�¯p�Zb�¼Y = �NW��H[�i
q¹´±ZIP�_�JkYHZjn�@CZ\BE[ = � p~�~q&n��W� `bê��»BH[N�¨[/BH¦ JkD�P\�TW�]2JkYHZ�]�Z\¦§Jk�kZ\£C_�BHD�JkP.�QZbP\� = ]~© �"! � p
¢�JT_�@¡_�@CZ�@�Z\�k£¡BH�¹|N£AZ\[^�R_/BH[�g»[/BQ�QW�P°_�q»ª+£��eD�]�JkBHD§_/@CZ\BE[ = � |~g&q!�M�f` ¬ �ºM
y#JkiHZ»_�@CZ!DCZ\WC_�[^�e� � ¦§Zb]2BED�]�Sb_�@�Z
DCZIWQ_�[^�e�+©�¦§ZI]�BHD�]��e[/Z&P�BE¦§£C�kJkPI�R_/ZI� <+= _/@CZ
�Ù�HP°_

_�@��R_��QJT´AZI[�ZIDE_~DCZ\WC_�[^�e�h]-_^�R_�Zb].�e[/Z�[�ZI�kZ\YR�eD>_�_/B�_/@CZj�CJk]/P�W�]�]�JkBHDsBe�
�CJf´±Z\[/Z\D>_~£C@ = ]�J�P\�H�
£C[/BQP�ZI]/]�ZI]Wt&_�@�Z\[/Z¶�e[/Z._-¢
B�)��¼YHBEWC[�Z\JkFHZID�]2_/�R_/ZI]\S�¢�@CJ�P^@s@��¼YHZ��CZ�®�DCJT_/Z¶¸>W��e[/i¡P\BHD>_�ZIDE_
�eD��t�e[/Z�¦§BE]2_VW�]�Z��¨WC��_�B¡WCD��QZI[/]2_/�HD��s£��H[2_/JkP\�kZ�£C[�BQ�QW�P°_�JkBEDs�HD��t£��H[2_/J�P��kZ��QZIPI� = £C[/Be²
P�Zb]�]�ZI]W�7�eD���_/@CZ\[/Zj�H[�ZjZ\JkFEZ\D�]2_/�e_�ZI]NBe�&_�@CZ§pV�H¦§Jk�f_/BHDCJ��HDwS�D��H¦§Z\� = ]-_^�R_�Zb]~Be�
�QZ\®�DCJT_�Z
¦Æ�H]/]w�eD��.�TJT�¨Z\_�Jk¦§ZeS\¢�@�JkP^@�£�[�BE£��eF>�R_�Z%_/@C[�BEWCFH@�]�£��EP�Z¹JkD����QZ\®�DCJT_�Z¹�Ù�E]2@�JTBEDwM�K+JkD�P\Z¹_�@CZ
¦Æ�H]/]�ZIJkFHZ\D�]-_^�R_�Zb]N�H[�Z¯DCBe_v)��¼YEBHWC[NZ\JkFHZID�]2_/�R_/ZI]\S±_�@CZ")��¼YEBHWC[NZ\JkFHZID�]-_^�R_/ZI]V�H[�Zj¦§JTªQZI�
¢�JT_�@{BEDCZ¡�HDCBe_/@CZ\[¥�H]�_�@CZ = £C[�BE£��eF>�R_/Z¥_�@C[/BHWCFE@à]2£��HP�ZHM*n�@CJ�]¯J�]�¢�@ = _�@CZI[�Z¡Jk]�_�@CZ
£C@CZIDCBH¦§ZIDCBHD¡Be�h£��e[�_�J�P\�TZ\² �HD>_�JT²º£��e[�_�JkP��TZ!¦§JTªQJkDCF�JkD¤DCZ\WQ_/[/�H� � S®�tS��eD��s©³] = ]2_�ZI¦Æ]�M
U�DjZ�ªCP�ZI�k�TZID>_7_�Zb]-_/JkDCFVFE[�BEWCD����¨BE[�¥§¦�Y+JkBH���R_/JkBHD.J�]��H�k]�BV£�[�BRY+J��QZI� <+= _/@CZ�©5¦§ZI]�BHD

] = ]2_�ZI¦�_/@C[�BEWCFH@.£��H[2_/J�P��kZ��Q�eD>_�Jk£��H[2_/JkP\�fZw¦§JTªQJkDCFCM#U{£��e[�_�J�P��kZ�_�@��e_7J�]w£CWC[/Z\� = © è �R_7_�Jk¦§Z
· �½ms¢�Jk�k�¹BE]/P�Jk�k���R_�Z < Z\_-¢
ZIZ\Dà© è �eD�� © è ¢�JT_�@{�s�¨[/ZI¸>WCZID�P = Ì µ/.�S¹¢�@CZI[�Z�µ/. Jk]_�@�Z§¦Æ�H]/]N�QJT´±Z\[/Z\D�P\Z < Z\_-¢
ZIZ\D;_�@CZ¥_-¢!B¡D�Z\WQ_/[/�H�»©�¦Æ�H]/]NZIJkFHZ\D�]-_^�R_�Zb]�Mjr ���CZIP\� = ]N_�B#�$&%('�) * *,+�-.* */-0'21435%�6�-.7�89%�7:1;) -.7=<?>2@BA.75C�DE >2@:F�G -H1;3�A.1?1435%�IJAKG;G0F�%�7�%�L;M.N9F�A.75COIJ-KIJ%�7�14P5IAKL %?A.* *QIJ%�AKG;P�L %�CJ) 7RP�7�) 1;GS-.+UTV%XWJY[Z?75CJ'S%?6�A.7OA.* G -H6�-.7:89%�L;1\TV%XW]) 7:1;-_^5G0`a#.F9'?3�)/6 3bIJ%�A.75Gc1435A.11435%�IJAKG G?C�) dQ%�L %�756�%Hegfh'�) * *i3�A089%�1;3�%HG;AKIJ%VP�7�) 1VAKG�+�L %�j:P�%�7�6�N9Y
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��¥§¦�ZIJTFEZ\D�]2_/�e_�Zv<t�e[/ZNB < ]�Z\[/YHZI�wS+�HD = �CJf´±Z\[/Z\D�P�Z < Z�_-¢!Z\ZID�_/@CZ.[/�e_�Zb]&¢�@CZID¤]2_/�H[2_/JkDCF
¢�JT_�@Æ��© è BE[»¢�JT_�@Æ� © è J�]»��¦Æ�HDCJT�¨ZI]2_/�e_�JkBHD¯Be�Ö¥§¦}Y+JkBH���R_/JkBHDwM7z�BH[»Z\ªQ�H¦§£C�kZeSE�¶]-_^�R_�Z
JkDCJT_�J��e�k� = £C[�BQ�QW�P�ZI�{�E]���© è � © è ��PI�eDà�QZbP\� = _�Blk 
�m � èn �CJT[/ZIP�_�� = BE[¶P\�HD{BE]/P�Jk�k�k�e_�Z
JkD>_�Bs� ©¶è � ©¶èb�.�eD���_/@CZ\D{�QZbP\� = _�Bok 
�m � èn M � Jf_/@;�kJT_2_/�kZ�_�@�Z\BH[/Z�_/J�P\�e�hWCD�P�Z\[�_/�HJkDE_ =
JkD¤_�@CZ¯KCcdS�_/@CZ�£C@��E]2Z��CJf´±Z\[/Z\D�P�Z < Z�_-¢!Z\Z\D¤_/@CZI]�Z¶�e¦§£��TJT_/W��QZI]!J�]�ZI¸>W��H�#_/B¥_-¢�JkP\Z._�@CZ
�eD�FH�kZ��ß���e[/F,�MÁ�¬ ² - ¬ �²�± 
 ¬ ³ - ¬ �³i± �»Be�
_�@CZ§WCD�Jf_^�e[/JT_ = _/[�J��HDCFH�kZ¶�E]�]2@CBR¢�D;JkD*z%JkFCM¹`eMOl+M
n�@CZ ¥§¦~² Y>JkBE�k�e_�JkDCF��H] = ¦§¦§Z�_/[ = ¦§ZI�H]�WC[/ZI�¥JkD�]�W�P^@�i+JkD��§BH�7¦§BQ�QZI]!P\�HD§_�@+W�]!£C[/BRY+J��QZ
�ÆP\[�W�P\J��e�±_�Zb]-_NBe�¹_�@�Z¯KQc �f`b�D�ºMVU�D = �QZ\Y+J��R_/JkBHD¡�¨[�BE¦'WCD�Jf_^�e[/JT_ = JkD¡_/@CZ¥��V�c�¦Æ�e_�[/JTª
¢!BHWC��� < Z��¥P��kZI�H[�JTD��QJ�P\�R_/JkBHD§Be�hDCZI¢ý£C@ = ]2J�PI]�M
n�@CZ�_-¢!B¯©�¦§ZI]�BHD�]»£C[�BQ�QW�P�ZI�§�¨[�BE¦Ã« �Ù¬>­ �&�QZIPI� = ]&Z\YEBH�kYHZ�P�BE@CZ\[/Z\D>_/� = SEWCD>_/JT��BHDCZ
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�QZbP\� = Be�
_�@CZ¥« �Ù¬>­ �°M�|ND�Z¯BH�&_�@�Z§£��e[�_�J�P�W��k�H[N]2_�[/Z\DCFH_�@�]~BH�HknmpopqnrLs�J�]V�¨BE[�]2ZI¦§JT�kZI£Q²
_�BEDCJ�PN�CZIP\� = ]\SCJkD¡¢�@CJ�P^@s�j�k�H[�FEZVD+WC¦ < ZI[�Be�h�QJT´AZI[�ZIDE_�¦§BQ�QZI�k]��H[�Z��¼YR�eJk��� < �kZHM7n�@CJ�]�Jk]
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Jk¦§£�BE[2_^�eD>_&�¨BE[�_�@CZ�D�Z\WQ_/[/�H�#©�¦§JfªQJkDCFj]-_/W�� = W�]�JkDCF§�QJk�kZ\£Q_/BHDÆZIYHZ\D>_^]�Be�%_�@CJ�]!_�@�ZI]�Jk]\Mknm�onqnrLs¯£C[/BRY+Jk�CZI]h�QZIPI� = _^� < �kZI]¹�¨BH[»FEZ\DCZI[�J�P�©�² ¦§ZI]�BHD¥�QZIPI� = ]�M¹n�@CZI]�Z�_/� < �kZI]»P\BHDQ²
_/�HJkD��QZ\_/�eJk�kZI�d¦§BQ�QZI��]¯�HD�� < [/�HD�P^@CJkDCFt�¨[^�HP�_�JkBHD�]¶�¨BH[§Zb�HP^@�© ¦§Zb]2BED��QZbP\� = ¦§BQ�QZeM
r _�£C[/BRY+Jk�CZI]N_�@CZÆ�CZ��Ù�eW��f_¶]�Jk¦¯W��k�e_�JkBHDsBH��©�² �QZbP\� = ].JkD�_/@CZ�ô#õwô7õEö�]2Jk¦jWC���R_�JkBEDwMjn�@CZ
FHZIDCZ\[^�R_/BH[!@��eD��Q�kZI]!BHDC� = Z\ªQP\�kW�]2JkYEZ�®�D��H�#]-_^�R_/ZI]\S ½ � m �fSCJT_��QB+ZI]�D�Be_�£AZ\[��¨BH[/¦ �eD = �¨[^�eFe²
¦§Z\D>_^�R_�JkBEDwM#r�D�BH[^�QZ\[#_�B�£C[/BRY+J��QZ¹��P�BE¦§£C�kZ�_�Z%_^� < �kZ¹Be�C�QZbP\� = ]\SbJT_7�e��]�B�@��H]��eD�JkD>_�Z\[��Ù�HP\Z
_�Bs_/@CZ(£�r¤o!¥¦r¤o�]�Be��_-¢��e[/Z¯£��EP^iR�eFHZ�� lHó4�&�¨BH[�FEZ\DCZI[/�e_�JkBHD;Be��P�BEDE_/JkD>W�WC¦ Z\YEZ\D>_/]��e_�_�@CZ
« �¨¬+­ ���HD��s�¨BE[NFEZ\DCZI[�J�P�@��E�Q[/BHDCJ�P��QZbP\� = ]�BH�
©½¦§Zb]2BED�]�_/@��R_��e[/Z�DCBH_NJk¦§£C�kZ\¦§ZIDE_/ZI�
JkD�_/@CZ�FEZ\DCZI[/�e_�BH[IM»zCBE[�_�@CZ¶�CZIP\� = ]!Be�¹©³¦§Zb]2BED�]�SC� < BEWQ_ � m w �e[/Z��HPIP�BHW�DE_/ZI���¨BH[ <+=
Z�ªCP\�TW�]2JkYHZN]-_^�R_�Zb]�S�¢�@CJk�TZV_�@CZ�BH_�@CZI[ ¬ m w �e[/Z.£C[�BQ�QW�P�ZI� <+= £�r¤oM¥Lr¤oJ§H¨ ©>M
n�@CZ\[/Z��e[/Z ¬ < �H]�JkPNBH£C_�JkBHD�]
_/@��R_VP\BHD>_�[/BH�MknmpopqnrLsy� l � ��tq¦knª «�¬�­nr® kJ¯�°p± ­nrn²�³¤´µoJ³�¶!·pr¸J® kJ¯�°p± ¹p¹»ºl¥¦r¦¼�½p½¾­nrp²�³¤´µoJ³L¶!·�r¿�®nÀ Á ³¤¼po!�¤²�·prÂ­p³¤oJ³yoJ³L¶!·�r
v q¤knªs]2£AZIP\Jf®�ZI]�¢�@�JkP^@��CZIP\� = ¦§BQ�QZÃknmponqnr�s¤¢�JT�k�%P\�e�k�ºMVn�@CZI[�Z¶�H[�Z�_-¢
B¡BH£Q_/JTBED�]Wt
« �Ù¬>­ ���HD��2�Q�L�!��Ä�� �n�nÅ M

v ® kJ¯�°p±¶]2£AZIP\JT®�ZI]¹¢�@�JkP^@§�QZbP\� = _/� < �TZ!_/B�W�]�ZeM»n�@CZV�QZ\�Ù�eWC�T_&�QZbP\� = _/� < �TZ�J�]¹PI�e�k�kZI�® kJ¯�°p±F¨ ® kJ¯+SC¢�@CJ�P^@sP�BHD>_^�eJkD�]!�e�k�#�QZIPI� = ¦§BQ�QZ\��]!Jk¦§£C�kZ\¦§Z\D>_/ZI� <+= knmpopqnrLs�M
v ¸�® kJ¯�°�±à]�£AZIP�JT®�Zb]j_�@CZ�W�]2ZI[Æ�QZ�®�DCZI� �QZbP\� = _^� < �kZHS!¢�@CJ�P^@�¢�Jk�T� < Z�[/ZI�H���R��_/Z\[
_/@CZ ® kJ¯�°�±	¨ ® kJ¯¶_^� < �kZHM
n�@CJ�]��e�k�kBR¢�]
�¥W�]2ZI[�_�B§[/ZI�QZ\®�DCZ._/@CZ¶�QZbP\� = ]�Be�»P�ZI[2_^�eJkD
£��e[�_�J�P��kZI]!�R��_/Z\[�@��¼Y+JkDCFj[�Zb�H��_�@CZ�FEZ\DCZI[�J�PN�QZIPI� = _/� < �kZeM

v ¿p®nÀ ]2£AZIP\JT®�ZI]V_�@CZj£��H[2_/JkP\�kZ�£C[�BE£�ZI[2_ = _^� < �kZ�_/B�[/ZI�E� <+= kpmponqnrLs�M¶n�@CZ¥�QZ��Ù�HWC�T_
£��e[�_�J�P��kZ��C�e_/�§_^� < �kZ�J�] Á ­�o	¨»oJ³�¶!·prEM�L = ¦§BQ�QJT� = JkDCFj_�@CJ�]V®��kZeS±BHDCZ¶PI�eD�P^@��eDCFEZ
_/@CZ�£C[/BH£AZ\[�_�JkZI]!BH��£��H[2_/JkP\�kZI]\S+]�W�P^@t�H]��kJT�¨Z�_/JT¦§Zb]�M

r _ Õ ]�]�JT¦§£��TZb]-_
_�B¥[/WCD¤_�@CZ[knmponqprLsÆ¢�JT_�@CJkD�_�@CZÃqnrLs!r¦¼J³¤oJ¬¤¼!¥¤Æ¦°¶£��HP^iR�eFEZ#� lea4�ÖM&n�@�Jk]
£��EP^i¼�HFHZ¤J�]§]2Z\_�WC£�_�B{[/WCD�_�@CZtZIYHZIDE_§FEZ\DCZI[/�e_�BH[^]¯JTD�]2_/�eD��C�e�kBHD�Z¡¦§BQ�QZHS
JºM ZHMfS�¢�JT_�@Q²
BHWC_��QZ\_�ZbP°_�BE[�]2Jk¦jWC���R_�JkBED¯BE[![/ZIP\BHD�]2_�[/W�P�_�JkBHDwMhctBQ�QJT®�P\�e_�JkBHD§BH�7_/@CZ.Z\YHZID>_!FEZ\DCZI[/�e_�JkBHD
£C[/BQP�ZI�CWC[�Z�¢�Jk�k�w_ = £CJ�P\�H�k� = JkD+YHBE�kYHZ.P^@��eDCFEJkDCFj_�@CZj�eD��H� = ]�J�]
¦§BQ�QW��TZ�BE[N�E�C�QJkDCFÆ�§DCZI¢
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¦§BQ�QWC�kZeM¾knmpopqnrLs;J�]._/@CZ\[/Z��¨BE[�Z§YEZ\[ = P�BED+YHZ\D�JTZID>_��¨BH[¶P\BHD��QW�P°_�JkDCF���FHZ\D�Z\[^�R_�BE[2² �kZ\YEZ\�
�eD��e� = ]2J�]\S>BE[�¸EW��e�kJT_ = �E]�]�WC[^�eD�P\Z~]2_�W��QJkZI]�Be�%_�@�Z�FHZIDCZ\[^�R_/BH[^]
�HD��KqprLsJ���p�M�AsJo � �¨BE[��QZ�²
_/�HJk�k]�� < BEWQ_�qnrLs!r¦¼J³¤oJ¬¤¼!¥¤Æ¦°>S±]�Z\Z�x�Z���M � lHaY�¨�^MVn�@CZ¶]2_/�HD��C�H[/�s¢�� = Be�»[/WCDCD�JTD�F.knmponqnr�s
< Z\FHJkD�]�¢�JT_�@¯JTD�Jf_/J��e�kJkG\JkDCF&£��e[�_�J�P��kZ»£C[/BH£AZ\[�_�JkZb]7�HPIP�BE[/�QJkDCF�_�BN_�@CZ Á ­�oF¨»oJ³L¶!·�r��eD��¶£��e[^]-²
JkDCFÆ_/@CZj�¨WC�k�¹]-_^�eD��C�H[/�;�QZIPI� = _/� < �TZ ® kJ¯¤°p±	¨ ® kn¯>M¥U���_/Z\[~_�@CJ�]\S7��W�]2ZI[.�CZIP\� = _^� < �kZ¯Jk]
£��H[/]�ZI�¡JkD¡BE[/�QZI[!_�B§[/ZI�QZ\®�DCZ~_�@CZ�£��e[�_�J�P��kZN�CZIP\� = ]�BH�%JkD>_�ZI[�Zb]-_IMhr�D¤_/@CJ�]�¢!� = SQ_�@CZ�W�]�Z\[
�QZbP\� = ®��kZ.¢�Jk�T�±BRYEZ\[/[�J��QZ�_/@CZ�]2_/�eD��C�e[^�¡�CZIP\� = _/� < �TZHM
n�@CZ¥¦Æ�eJkDÇknmponqprLs��QZbP\� = _/� < �kZ¯J�] ® kJ¯¤°p±	¨ ® kn¯>S%¢�@CJ�P^@;P\BHD>_/�HJTD�]V¢!BH[/�����¼YHZI[/�HFHZ

YR�e�kWCZb]#�¨BE[h_�@CZ�FHZIDCZ\[/J�P&�QZbP\� = ]%Be�±©�² ¦§ZI]�BHD�]%�eD��¯Be_/@CZ\[h�kJkFH@>_�ZI[�¦§Zb]2BED�]%�eD�� < �e[ = BED�]\M
zCBE[N�QZ\_/�HJT��]�� < BEWQ_V_/@CZ��¨BE[�¦Æ�e_N�eD���] = D>_/�eª¤BH�¹_�@CZj�QZIPI� = _^� < �kZHS±]�Z\Zjx�Z���M � l��4�ºM~p�ZI[�Z
¢!Z¡£C[/BRY+J��QZ�]�BH¦§Z¡]�Jk¦§£C�kZÆZ�ªC�H¦§£C�kZI]�_/B;Jk�k�kW�]2_�[^�R_�ZÆ_�@CZ < �E]2J�P§�¨BE[�¦Æ�e_¯BH��_�@CZt�QZbP\� =
_/� < �kZeM»n�@CZ~�¨BH�k�kBR¢�JkDCF�J�]��eDsZ�ªC�H¦§£C�kZ��¨BH[�« �Ù¬>­ � � © ©³�QZbP\� = t® rn²�³¤´ ¸JÁ ¥p�¦·p¬LsHÈX©JÉ!ÊË ¨�Ì ËpËpË�ËÎÍJÏ Í!Ð Ñ ÉpÉ�ÒË ¨»©JÓpÓMÔ Õ ÍJË ³LsJoM� ÐLÍJË Ñ ÉpÉpÖ Íp× ��Øy­�«
Òk¤s�­p­nrn²¤³¤´
U �QZIPI� = Z\D>_�[ =�< Z\FEJTD�]�¢�JT_/@�_�@�Z�iHZ = ¢!BH[^� p ® rp²�³¤´Är~�eD��¶ZID��C]¹¢�JT_�@ p k�s�­p­prn²�³¤´ rQM

q&�EP^@¥Z\D>_�[ = JkD¥_/@CZ�_^� < �kZV]2_/�H[2_^]»¢�JT_�@¥_/@CZ < [^�eD�P^@CJkDCF.�¨[/�EP°_/JTBEDj�¨BH[»_/@CZN�CZIP\� = P^@��HDCDCZ\�
�eD��àJ�]¯�¨BH�k�kBR¢
Zb� <+= �;�kJk]2_¯BH�V_/@CZt�QZIPI� = £�[�BQ�QW�P�_/]\M�U���_�Z\[§Zb�HP^@��CZIP\� = £�[�BQ�QW�P�_¥�
¦§BQ�QZ\�AD��H¦§Z�J�]&�kJ�]-_/ZI�±Mhn�@CJ�]&¦§BQ�QZI��D��e¦§ZV]�£�ZbP�JT®�Zb]&@CBR¢�_/B¶¦§BQ�QZI��_/@CZ~�CZIP\� = BH�#_�@CZ
£��H[2_/JkP\�kZeM7r�D�_�@CZNZ�ªC�e¦§£C�kZ�� < BRYEZeS p Ñ ÉpÉ Íp× ��Ø,r�J�]!��¦§BQ�QZ\���¨BH[&_�@CZ.�QZbP\� = Be����YEZIP�_�BH[
¦§ZI]�BHD � _/@CZ§« �¨¬+­ �2�~JkD>_�Bs�s£��eJk[.Be��]�PI�e���e[~£��H[2_/JkP\�kZI] � © è © è �~¢�JT_�@*¦§JfªQJkDCF�M p Ñ ÉpÉ r
J�]N_�@CZ§]/�e¦§Z¶¦§BQ�QZI�h�¨BH[.« �¨¬+­ � � © � © å S7¢�JT_�@CBEWQ_~¦§JTªQJkDCFCM¶vVBe_/Z¯_/@��R_¶mCM mEó�� w BH�
« �¨¬+­ �N�QZIPI� = ]~¢�Jk�k� < Z¥DCBHD*© © ®�D��e�¹]2_/�R_/ZI]\Mjn�@CZb]2Zj¦§BQ�QZ\��]N¦Æ�eiEZ¶£C[/BH£AZ\[.W�]�Z¯BH�
_�@�Z�£ABH���e[/JkGI�R_/JkBHD�BH��_�@�Z�« �¨¬+­ �¯]2W�P^@à_�@��e_¶_�@�Z¤©9�eD�� ©÷�e[/Z�£�[�BQ�QW�P\ZI�{¢�JT_/@{_�@CZ
�e£�£C[�BE£C[/Jk�e_�Z��QZbP\� = �eDCFE�kZI]\M%n�@CZ~YR�e[/Jk� < �kZ p �Q¦�r�J�]&_�@CZ~¦§JTªQJTD�FN�¨[/ZI¸>WCZID�P = � µ0. - �»BH�
_�@�Z�DCZ\WQ_/[/�H�#©�¦§ZI]�BHD�]��E]��QZ�®�D�ZI�¤JkD ® kJ¯¤°p±	¨ ® kn¯QM
z%JTD��e��]2_/�e_�ZN[/�E�QJ��R_�JkBED¯W�]�JkDCF�_/@CZ ¿nÙ�Ú¦ÀJÚ É¼� êEm��A£��HP^iR�eFEZ�¦Æ� =¯< ZVJkD�P\�TW��QZI�¥JkD§ZI�EP^@

�QZbP\� = ¦§BQ�QZeM¥n�@CJ�]~BH£Q_/JTBED�J�]~JTD+YEBHiHZb� <+= _�@CZ§iEZ = ¢!BH[^� ¿nÙ�Ú¦ÀJÚ É>S%¢�@CJ�P^@�J�]N£C���HP�Zb�
�R��_/Z\[N_�@CZj�kJ�]-_�BH�&�QZIPI� = ���eWCFE@E_/Z\[^]�S < WQ_ < Z��¨BH[/Z�_/@CZ¶¦§BQ�QZI��D��e¦§ZeM~r�Dt_�@�Z¶�¨BE�T�kBR¢�JkDCF
Z�ªC�H¦§£C�kZ.�¨BH[.© è � � � å � � p SA_/@CZ.kpmponqnrLs¤¢�Jk�k�7P\�H�T�7_�@CZ ¿nÙ�ÚLÀ�Ú É§£��HP^iR�eFEZ¶�eD���W�]2Z
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�Æp.�~q&n5JkD�]2£�JT[/ZI�¡£��H[/�H¦§Z�_�ZI[�JkGb�R_�JkBED§Be�¹_�@�Z¯�QZbP\� = ]�£AZIP°_/[�W�¦"¢�JT_/@t£��e[^�e¦§Z\_�Z\[^]!�¨BH[ì È S!Û Ì S��HD��¾Û È [/ZI]�£�ZbP°_/JTYEZ\� = t® rn²¤³¤´ ÍJËË ¨�Ì ËpËpË ®�Ü Ð r Ï s�ºMÖ�r ¿pÙ�Ú¦À�Ú É Ù ÆLk À ÕpÉ!Ô Ë ¨�ÓpÝ¡ÔÞ¨�Ô ß Ë ¨�§pÝ�ÒË ¨�Ì ËpËpË ®�Ü Ð «Jº Ï s�ºMÖA«Jº Ù ÆLk À ÕpÉ!Ô Ë ¨�ÓpÝ¡ÔÞ¨�Ô ß Ë ¨�§pÝ�Òk�s�­�­nrn²�³¤´
r�Dàknmponqnr�s�S��e�k��£��e[�_�J�P��kZ�£C[/BH£AZ\[�_ = JTDC�¨BH[/¦Æ�R_�JkBEDjJ�]!P�BEDE_^�eJkDCZb�¥¢�Jf_/@CJkD§_�@�Z~£��e[�_�J�P��kZ

�C�e_/�¯_/� < �kZeM»p�ZI[�Z.J�]��eDsZ�ªC�e¦§£��TZNBe�%£��e[�_�Be��_�@CZ Á ­�o	¨6oJ³L¶!·pr#ts!³ «�r �L­ «�³J¥p¥ ����­�o¤áÂ«�³¤âJÖ ® «¡Õ Ü ÆµÝ Ü Éµ·����nr¤oM�?«Mr Ü ²'ã¦ºps�­ Ð¦ä ¯r Ð ÔpÔ Ë ¨ ËpËpË ÌMÔ Ë Ë Ð Õ Ô Ë ÔpÔr Ï Ð ÔpÔ Ë ¨ ËpËpË ÌMÔ Ë Ë Õ Ô Ë ËÍJË ÌMÔ�ÔÂÌH¨�Ýp§pÓ¤© Ë Ë Ë Ë Ë ¨»©nåpÝ Ô Ë §³LsJoM� Ð�ÍJËæÐ ÌMÔpÔçÌH¨�Ýp§pÓ¤© Ë Ë Ë Ë Ë ¨»©nåpÝ ËÍJÏ ÌpÝ!ÔÂÌH¨�Ýp§pÓMÔ Ë Ë Õ Ë Ë ¨�Ì Ë Ý Ô Ë ßÍ!Ð Ð ÌpÝMÔçÌH¨�Ýp§pÓMÔ Ë Ë Ð Õ Ë Ë ¨�Ì Ë Ý Ë
n�@CZ p �L­,r�J�]¡_�@CZd£��H[2_/J�P��kZ�D+WC¦ < ZI[¤�EP\P�BE[/�CJTD�F{_�B�_�@�Zd]2_/�HD��C�H[/�ý@CJkFH@�ZIDCZ\[/F =

£C@ = ]2J�PI].D>W�¦ < Z\[/JkDCFt]�P^@CZI¦§ZeMsr�DàP�BE�TW�¦§D�]�ês_�B*�+S%_�@CZ p «�³�¥�¥�rQS%_�@CZ p ���L­�o¦áirQSh_�@CZp ¦Æ�eªQJT¦jWC¦½�H�T�kBR¢!ZI�¡�QZ\Y+J��R_/JTBED��¨[/BH¦'_�@�Z¶¦§ZI�HDs¦Æ�H]/]�JkDs_�@CZj�QBR¢�D+¢!�H[/�¤�QJk[�ZbP°_/JTBEDÜr
�e�k�
@��¼YHZÆW�DCJT_/]¯Be�;�~Z �¶M{n�@CZs]2JTª+_�@�P�BH�kWC¦§D{P\BHD>_/�HJTD�]¶êt_/Jk¦§ZI]�_/@CZ¡P^@��e[/FHZÆBH��_�@CZ
£��H[2_/JkP\�kZN�eD���_/@CZ�]�Z\YHZID>_�@sP�BH�kWC¦§D¤P�BEDE_^�eJkD�]
_-¢�J�P�Z~_�@�Z�]2£CJkDwM&n�@�ZÆj�1¡J�]!_/@CZ��kJf�¨Z\_�Jk¦§Z
_�Jk¦§Zb]~_�@CZ�]�£AZ\ZI�dBH�!�kJkFH@>_��eD��;JT_¶J�]�¸>WCBH_�ZI�dJkDdWCDCJT_^]�Be��¦§¦sM¡n�@CZ��k�E]-_�P\BH�kWC¦§D*Jk]
_�@�Zsy7WCD��+²
V��Ã£��e[�_�J�P��kZÆJ��QZID>_�JT_ = D>W�¦ < Z\[�� l��W�ÖS!¢�@CJ�P^@àJ�]jW�]2Zb�{�¨BE[¯_/@CZsJkDE_/Z\[��Ù�HP\ZÆ_�B£�r¤o!¥¦r¤oQM
n7Bs]�Z�_~_�@CZj£��e[�_�J�P\�TZ����R_/�¤�eD����QZIPI� = _/� < �TZHS#�eD���_�B¡]�£AZIP�JT� = « �¨¬+­ �N�QZIPI� = ]\S±_�@CZ

�¨BH�k�kBR¢�JkDCF�P�BQ�QZ�J�]!£C���HP\ZI��JTD¡_�@�Z��QZIPI� = n�P��7]/P�[/Jk£Q_!®��kZLt«�¬�­Lº!·pryoJ³p·¦��qp��� knmponqprLs¿�®nÀ ¥¦r¤o|è¦éA«�´ Á ­�o	¨6oJ³L¶!·pr® kJ¯�°p± ¥¦r¤o|è¦éA«�´ ® kJ¯�°�±	¨ ® kJ¯q¦knª�knêp° À k ¥¦r¤o^ë ¸JÁ ¥p�¦·p¬LsHÈX©JÉ!ÊJër¤âM� o
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0.4 0.45 0.5 0.55

∆md (ps-1)

world average 0.509±0.005 ps-1

ARGUS+CLEO
(χd measurements)

0.493±0.032 ps-1

average of above
after adjustments

0.510±0.005 ps-1

BELLE *
(3 analyses)

0.509±0.004±0.005 ps-1

BABAR *
(1 prel. + 3 analyses)

0.515±0.004±0.006 ps-1

D0
(1 prel. analysis)

0.456±0.034±0.025 ps-1

CDF2 *
(2 prel. analyses)

0.504±0.025±0.012 ps-1

CDF1 *
(4 analyses)

0.495±0.033±0.027 ps-1

OPAL
(5 analyses)

0.479±0.018±0.015 ps-1

L3
(3 analyses)

0.444±0.028±0.028 ps-1

DELPHI *
(5 analyses)

0.519±0.018±0.011 ps-1

ALEPH
(3 analyses)

0.446±0.026±0.019 ps-1

* working group average
   without adjustments
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) in ps0(Bτ
1.45 1.5 1.55 1.6

-1
 in

 p
s

d
 m∆

0.48

0.5

0.52

0.54

HFAG
Winter 05

BABAR
νl*D

23M BB

BABAR (prel)
 part. reco.νl*D

88M BB

BELLE
νl*full hadr. + D

152M BB

Average

 = 12χ ∆
stat only
stat + syst
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í^ë0Ü	ä½Ünç @ ãpà)ç�ç � ã2äÑÜ�ÞÑë0Üðö0ä½ß<ö4Ü	ä�ç0Ü	åJãLéüÞÑÚXìêÜ�â�ßpñ�Þ½ë)ÜÆÞTí-ßJ� ìêÜ	â½ßpà)âJï�â�à4ï^ù�Î6ï ¨ ú
ã2à4çaâ�à4ïxù�Î6ï �+ú$ë0ß<ÛÏç�ñòßpäjà)ÜJý>ÞÑäÑãpÛ�� ö4ã2ÚÝäÑâ$í^ÚXÞÑë0ßpý>ÞBìêÚmõ>ÚÝà0óêùòà)ßpìêÚXõ)ú$ã2à)ç�í^ÚXÞ½ëêìêÚXõ>ÚÝà0ó
ùòìêÚXõ)úAô>äÑÜ	â½ö4Ü�ånÞÑÚXá<ÜJÛÝé2ï
ß6ÚÝà)å�ÜzÞÑë0ÜJäÑÜ8ÚÏâ^à0ßêìêÚXõ>ÚÝà0ó�ñòß<ä�åAë)ãpä½ó<Ü	ç�� ìêÜ	â½ßpà)âJô>Þ½ë)Ü³ö0äÑßpè)ãpè0ÚÝÛXÚXÞTé�ß2ñ$ópÜJÞ[ÞÑÚXà)ó�ã

åAë)ãpä½ó<Ü	ç�� ö)ãpÚÝä-ÚÏâ
nc��ù�ç @ Â ç � Â � � w ú]u Æ

� �� w
¸ ��vtw x ¹ w y {H|q} ~ w � ù�Î6ïãÎpú

��ÛÝÛ6Þ½ë)Ü^íBÜ	ÚXó<ë+ÞÑâHÞ½ë)ã2ÞfíBÜ�ý)â½Ü	ç�ÚÝà�ä½ÜJþNí-ÜJÚÝópë+ÞÑÚXà)ó�Þ½ë0Ü^ó<ÜJà0Ü	äÑã2Þ½Ü	ç�ÜJá<ÜJà+ÞÑâOÚÝà+Þ½ßzÜJá<ÜJà+ÞÑâ
í^ÚXÞ½ë�ç>ÚZÊaÜJäÑÜJà+ÞfÛÝÚXñòÜ�Þ½ÚÝìêÜ�âOãpà)ç�ìêÚXõ>ÚXà)ó|ñòäÑÜMà+ý0Ü	à)å�é�ã2äÑÜ^ÛÝÚÏâTÞÑÜ	ç�ÚÝà�îOã2è)ÛXÜuÎ>ï �)ï û ý)äBåAë0ß<ÚÝåJÜ
ß2ñ'ÛÝÚXñòÜ�ÞÑÚXìêÜ�â�ùz�z��� Ï úfãpà)ç�ìêÚXõ6ÚÝà0ó"ñòäÑÜMà+ý0Ü	à)å�é
ù�Ë�

�"¡�Ü+ú$ñòß<äjópÜ	à0ÜJäAãRÞÑÚÝßpà�ã2äÑÜ^ý)â[Ü�çêÚÝà

�"ÜJà0Ü	äÑã2Þ½Ü	ç ø ãRÞÑÜJó<ßpäÑé �^ÜJþNí-ÜJÚÝópë+ÞÑÜ	ç ø ã2Þ½ÜJó<ßpäÑé ?�ÜJÚÝópë+Þ
û8ø æ ù û ß�h8ßDß0ú û8ø æ ù û ßlh8ßUß0ú �!� v�w*xq� wzy#� }�~ w {�!� v�w*x�� wzy�� 4�� } u~ w {
û ¶uæÿù û ß0ú û ¶�æÿù û ß)ú �!���\�B�t� v�w x � w y � }�~ u � � p?� {� ���\�B�t� v�w*x�� wzy�� 4�� } u~ u � Ï {

û ¶�æ ù�ßDß)ú � �B�U� v�w*x�� wzy�� }5~ u � � p?� {�!���\�B�t� v�w x � w y � 4�� } u~ u � Ï {
û ¶uæ ù�ßDß0ú û ¶�æÿù û ß)ú � �B�U� v�w*x�� wzy�� }5~ u � � p?� {� ���\�B�t� v�w*x�� wzy�� 4�� } u~ u � Ï {

û ¶�æ ù�ßDß)ú �!���\�B�t� v�w x � w y � } ~ u � � p � {�!���\�B�t� v�w x � w y � 4�� } u~ u � Ï {
îOã2è0ÛÝÜ�Î6ï �0� ?�ÜJÚÝópë+ÞAâjñòß<ä^ÜJá<ÜJà+Þ-äÑÜ�þ.í-ÜJÚÝópë+Þ½ÚÝà0ó)ïHî�ë0Üzö0äÑßpè)ãpè0ÚÝÛÝÚmÞTé�ñòý0à)å�Þ½ÚÝßpà)â^ãpä½Ü"ópÚÝá<ÜJà

ÚÝàpâ�à6âJï6ù�Î6ï��<ú.þnù�Î>ï Î<úAïf��Ü�þ.íBÜ	ÚXó<ë+Þ½ÚÝà0ó�åJãpà�åAë)ãpà0ópÜ!ÞÑë0Ü-ÛXÜ	ö>Þ½ß<à�â½ÚXó<àzñòßpäOßpö0öxß2þ
â[ÚXÞÑÜ"à)ÜJý>ÞÑäÑãpÛB� ÜJápÜ	à+ÞÑâ8ù û ¶�æ^úAô)è0ý0Þ�à0ß2Þ^ñòß<ä^ßpö0öxß<â½ÚXÞ½ÜzåAë)ã2äÑópÜ�ç�� ÜJá<ÜJà+ÞÑâ
ù û8ø æ^ú-à0ß<ä�Þ½ë0Ü8âÑã2ìêÜ+� ÜJápÜ	à+ÞÑâ8ù�ßDæ�únï
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Þ½ë)Ü�ç>ÜJà)ßpìêÚÝà)ãRÞÑßpäAâjßpñHÞÑë0Ü³í-ÜJÚÝópë+ÞAâ�ïBî�ë)Ü8áLãpÛÝý0Ü	â�ßpñ$ÛÝÚXñòÜ�ÞÑÚÝìêÜ	â-ã2à)çðìêÚXõ>ÚXà)ó�ñòäÑÜMà+ý0Ü	à)å�é
ÚÝà
Þ½ë0Ü�à6ý0ìêÜJäAãRÞÑßpäAâ�ß2ñ$Þ½ë0Ü�íBÜ	ÚÝópë+ÞÑâ�å	ã2à�èxÜ�ãpà6éÈáRã2ÛÝý0Ü8ßpñfÚÝà<ÞÑÜJäÑÜ	â[ÞJï_�Eà�ß<ý0ä|ãpà)ã2ÛÝé>â[ÚÏâJô
í-Ü"áRãpä½éêÞÑë0Ü	â½ÜzáRã2ÛÝý0Ü	â�è6é�gzÆ�Ü � ãpä½ß<ý0à)çÆÞ½ë0Ü³ç>ÜJñQã2ý0ÛXÞ^áRã2ÛÝý0Ü�â-â½ë0ßRí^àðÚÝàðîOã2è0ÛÝÜ�Î6ï3Æ2ï�0ß<äzåAë4ã2äÑópÜ	çJ� ÜJápÜ	à+ÞÑâJô'Þ½ë0Ü�í-ÜJÚÝópë+Þ|ß<à0ÛÝéÙç>ÜJöxÜJà4ç0âzßpà«Þ½ë0ÜêåAë)ãpä½ó<Ü	çb� ÛÝÚXñòÜ�ÞÑÚXìêÜpï
âfá<ÜJà+Þ^ä½ÜJþNí-ÜJÚÝó<ë<ÞÑÚÝà0ó�í-ßpàO� Þ�åAë)ãpà0ópÜ"Þ½ë)Ü³ÜJá<ÜJà+Þ�åJãRÞÑÜJó<ßpäÑé2ïN�)ßpä^à0Ü	ý>Þ½äAã2Û�� ÜJápÜ	à+ÞÑâJô0Þ½ë0Ü
ÜJá<ÜJà+ÞjåJã2Þ½Ü	ópßpäÑé³åJãpàêåAë)ã2à0ó<Ü�í^ë0ÜJà�í-Ü^ä½ÜJþNí-ÜJÚÝópë+ÞOÞ½ë0Ü�ópÜJà)ÜJäAãRÞ½Ü�ç�Ü	ápÜ	à<ÞAâ$í^ÚXÞ½ë�ìêÚXõ6ÚÝà0ó)ï�Eà ÞÑë0ÚÏâ�å	ãpâ½Ü2ô!ÜJá<ÜJà+Þ�äÑÜ�þ.íBÜ	ÚÝópë+Þ½ÚÝà0ó�åAë)ãpà0ópÜ�â8Þ½ë)Üðâ½ÚÝópàüÞTé6ö4Üðß2ñ�â½ßpìêÜ�ßpñ^Þ½ë0ÜðÛÝÜJö>ÞÑßpà)â
ù û ßb�`� ßDß0únï4î�ë0ÚÏâ-ÚÏâ�ë0ßRíÌí-Üzä½Ü�å�ßRápÜ	äjÞÑë0Üzà0ÜJý0Þ½äAã2ÛB� ìêÚXõ>ÚXà)ó8ñòä½ß<ì Þ½ë)Ü8ópÜJà)ÜJäAãRÞ½Ü�ç
ý0à>þ.ìêÚXõ>Ü	çêÜ	ápÜJà+ÞAâ�ï�.Þ8ÚÝâ�Þ½ë)Ü�äÑÚÝópë+Þ�ÞÑÚXìêÜ�à0ßRí ÞÑßÈÜJõ6ö)ÛÝãpÚÝà
Þ½ë0Ü�ö0ë6é>â[ÚÏå	â�ö)ãpäÑãpìêÜ�Þ½Ü	äÑâ�íBÜ�åAë0ß+â[Ü�ÚXà«ßpý0ä
ÜJá<ÜJà+Þ�ó<ÜJà0Ü	äÑã2Þ½ÚÝßpà'ïb�OÚÝäÑâ[Þ½ÛÝépôHí-ÜÈåJãpà â[Ü	Ü�ñòäÑßpì îHãpè0ÛÝÜ9Î6ï ��ÞÑë)ãRÞ�ã2ÛÝÛ!Þ½ë)ÜÆí-ÜJÚÝópë+ÞÑâ�ã2äÑÜ
äAãRÞ½ÚÝß+â�ßpñBÞTí-ßÈö)ä½ß<è)ã2è0ÚÝÛÝÚXÞ½ÚÝÜ	âJï��0äÑßpì Þ½ë0Üêö0äÑßpè4ã2è0ÚÝÛÝÚXÞTéÆñòý0à4ånÞ½ÚÝß<à«ÚÝàlâ�à4ïjù�Î>ï �+ú�ñòß<ä8ý0à>þ
ìêÚXõ>Ü	çÙÜ	ápÜ	à<ÞAâ�ôOíBÜ�å	ã2à â½ÜJÜ�Þ½ë4ãRÞ³ÞÑë0ÜJäÑÜêÚÏâTÙJÜJäÑß�ö0äÑßpè)ãpè0ÚÝÛÝÚmÞTéÈñòßpä�â[ß<ìêÜ�áRãpÛXý)Ü	âzß2ñ�Ëtç
ÚXñdË�
 � ÚÏâ8à)ßpà>þ×ÙJÜ	ä½ß)ïðî�ë0ÚÏâ8í-ßpý0ÛÏç«ì�ã�T<Ü�ß<ý0ä³Ü	ápÜJà+Þ�äÑÜ�þ.í-ÜJÚÝópë+Þ½ÚÝà0óÈý0à0äÑÜJÛÝÚÏã2è0ÛÝÜ�â[ÚÝà)åJÜ
â�à4ï�ù�Î>ï �+ú�ãpö0öxÜ	ã2äAâ�ÚXà Þ½ë0Ü�ç>Ü	à0ßpìêÚÝà)ã2Þ½ß<äÑâ8ßpñ�Þ½ë)Üðí-ÜJÚÝó<ë<ÞAâ³ñòß<ä�ßpö0öxß<â½ÚXÞ½ÜÆà)ÜJý>ÞÑäÑãpÛd�
ÜJá<ÜJà+ÞÑâJï î�ë0Ü	ä½ÜJñòßpäÑÜ2ô�Ë�

�ü¡åÜ ÚÏâ�ã«ápÜJäÑé ópß6ß>ç åAë)ßpÚÏå�Üðã2à)ç ì�ã�TpÜ�â�ß<ý0ä�ÜJá<ÜJà+Þ�äÑÜ�þ
í-ÜJÚÝópë+Þ½ÚÝà0óÆä½Ü	ÛXÚÏãpè0ÛÝÜzñòßpä8ã2ÛÝÛ$áRã2ÛÝý0Ü	â|ß2ñdËtçÑïaß6Ü�å�ß<à)ç>ÛÝé2ô'ÞÑë0Ü�ö0ä½ß<è)ã2è)ÚXÛÝÚXÞTéÆßpñBó<Ü�Þ[ÞÑÚÝà0óÈãpà
ÜJá<ÜJà+Þ$í^ÚmÞÑë�ÛÝßpà)ópÜJäc� ç>Ü	å	ãLézÞ½ÚÝìêÜ	âHß2ñ[ç @ ãpà)çzç � èxÜ	åJßpìêÜ	âHÛÏã2äÑópÜ	ä¨í^ÚXÞ½ë�ÛXß<à0ópÜ	ä¨ÛÝÚXñòÜ�ÞÑÚXìêÜpï
î�ë0Ü	ä½ÜJñòßpäÑÜ³ÛÝßpà0ó<ÜJä�ÛÝÚXñòÜ�ÞÑÚXìêÜzÚÝà�ÞÑë0Ü�ó<ÜJà0Ü	äÑã2Þ½ÚÝßpà
ì�ã!TpÜ	â�ßpý0ä"ÜJá<ÜJà+Þ�äÑÜ�þ.íBÜ	ÚXó<ë+Þ½ÚÝà0ó�ìêßpäÑÜ
äÑÜJÛÝÚÏã2è0ÛÝÜ�ÚÝà�ÞÑë0Ü8ÛÏã2äÑópÜ	äBËtçBä½Ü	ópÚÝßpà ùòÞ½ë0ÜzÞAã2ÚÝÛÏâ-ÚXàÈÞ½ë)ÜpËzç-ç>ÚÏâ[Þ½äÑÚXè)ý>Þ½ÚÝßpà4âÑúnï

���5� � %%����Ö ×H��Ö	��Õ-�!#J%��  ³�
� Ø
�H�$#��
� ×¨�O�! "�O�����
? ÚXÞ½ë Þ½ë0Ü�ë0ÜJÛÝöÙßpñfÞ½ë)Ü�Ü	ápÜ	à<ÞzåJã2Þ½ÜJó<ßpäÑÚÝÜ	â�ãpà)çÙÜ	ápÜJà+Þ"ä½ÜJþNí-ÜJÚÝópë+ÞÑÚXà)ó�ç>Ü	âÑå�äÑÚÝè4Ü�ç�ã2èxßRápÜ2ô
í-Ü�ã2äÑÜ8à0ßRí ä½Ü�ãpç>éÆÞ½ß�ÚÝà+Þ½äÑß>ç>ý)åJÜ8ßpý0ä|ìêß6ç0ÜJÛ¨â½ÜJÛÝÜ	å�Þ½ÚÝßpàÈñòßpä�Þ½ë0Ü�ö)ã2äAã2ìêÜJÞ½Ü	ä½Ú3Ù	ã2Þ½ÚÝßpàêßpñ
ËtçBç0ÚÝâ[Þ½äÑÚÝè0ý>ÞÑÚXß<à)âJï��âÆìêÜJà+Þ½ÚÝßpà)Ü	ç ÚXà ß6Ü�ånÞÑÚXß<à È6ï��>ô�Þ½ë0Ü ö0ä½ß<è)ã2è)ÚXÛÝÚXÞTéüß2ñ8ópÜJÞ[Þ½ÚÝà0ó ã ç0ÚXäÑÜ	å�ÞÆç>ÚÝÛÝÜJö>ÞÑßpà
ÜJá<ÜJà+Þ�åJãpàÈèxÜ8í^ä½ÚXÞ½Þ½ÜJà
ãpâ

nêù�Ëzç Â � � u Â Ë�

�Rú ¡ ¸ �c  �aw¡  |q}�~ u�<� � u � ÆNg å�ß+âJù�Ë�

��ËtçTú.� ù�Î6ï�¢<ú
nêù�Ëtç Â � � w ú ¡ ¸ �c  �aw¡  |q}�~ w�<� � w � ÆNg Æ�� ù�Î6ï Õ ú
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í^ë0Ü	ä½Ü^ÞÑë0Ü<I Ø K8â[ÚÝópà�ÚÏâ$ñòß<ä û ß�ÜJá<ÜJà+ÞÑâBã2à)ç�ÞÑë0Ü=I ¢ K8â[ÚÝó<à�ÚÏâ$ñòß<ä�ßDß�Ü	ápÜ	à<ÞAâ�ï�âvà)ïxù�Î6ï�¢<ú
ã2à4çpâ�à4ï0ù�Î>ï Õ úOç>Ü	âÑå�äÑÚÝè4ÜBßpö0öxß<â½ÚXÞ½Üjà)ÜJý>ÞÑäÑãpÛ)� Ü	ápÜJà+ÞAâOãpà)ç�ßpö0öxß<â½ÚXÞ½ÜBåAë4ã2äÑópÜ	ç���Ü	ápÜ	à<ÞAâ�ô
äÑÜ	â½ö4Ü�ånÞ½ÚÝá<ÜJÛÝé2ï��â8ÜJõ>ö0ÛÏã2ÚÝà0Ü	ç ÚÝà ø ë4ã2ö>ÞÑÜJä+�0ôOíBÜêë4ãLápÜ�Þ½ß�ý)â½Ü�Þ½ë)Ü�� û8ø � ã2à4ç«èxß6ß<â[Þ�ã2ö0ö)ä½ßLõ>ÚXþ
ì�ãRÞÑÚÝßpà)â$ÞÑß�Ü�âTÞÑÚXì�ã2Þ½ÜuËtç$ñòäÑßpìÇËtÉ0ïfî�ë0Ü	ä½ÜJñòßpäÑÜ2ô+íBÜ|à0ÜJÜ�çêÞ½ß�âTÞÑý)ç>é�Þ½ë)Ü"ç>ÚÏâ[Þ½äÑÚÝè0ý>Þ½ÚÝß<à)â
ñòßpäjÞ½ë0ÚÏâ[� û8ø ��Ëtç!Ü	ápÜ	à�Þ½ë0ß<ý0ópë�í-Ü3T6à0ßRí ÞÑë0Ü"ç0ÚÝâ[Þ½äÑÚÝè0ý>ÞÑÚXß<à)âOñòßpäBÞ½ë)Ü�ý0à0ìêÜ�ãpâ½ý0äAã2è0ÛÝÜIAäÑÜ	ãpÛ£K�ËtçHã<âfâ½ë0ßRí^à�ÚÝàaâ�à6âJï)ù�Î>ï ¢+ú$ã2à)ç
ù�Î>ï Õ úAï2�0ý0ä½Þ½ë)ÜJäÑìêßpäÑÜ2ôRÞ½ë)Ü�ö0äÑßpè)ãpè0ÚÝÛXÚXÞÑÚXÜ�â'ÛÝÚÏâTÞÑÜ	ç
ÚÝà�Þ½ë0Ü^Ü�à<ý4ãRÞ½ÚÝß<à)â!ã2èxßRápÜ�ßpà)ÛXé�ã2ö0ö)ÛXé³Þ½ß³ç>ÚÝäÑÜ	ånÞjç0ÚXÛÝÜ	ö>Þ½ß<à)â�ù'í^ë0ÜJäÑÜ^èxß2Þ½ëêÛÝÜ	ö>Þ½ß<à)âfå�ß<ìêÜ
ñòäÑßpì¤� ìêÜ	â½ßpà�ç0Ü	åJãLé>âBç>ÚÝä½Ü�ånÞ½ÛÝé0úAïH?üÜ|í-ãpà+ÞfÞ½ß`T+à)ßRí ÞÑë0Ü|ç0ÚÝâ[Þ½äÑÚÝè0ý>ÞÑÚXß<à)â$à0ßpÞBßpà)ÛXé�ñòßpä
Þ½ë)Ü	â½Ü�ç>ÚÝä½Ü�ånÞfç>ÚÝÛÝÜJö>ÞÑßpà)â$è)ý>Þ-ãpÛÝâ½ß"ñòßpäfßpÞ½ë0Ü	äjÜ	ápÜJà+ÞAâ!í^ë0ÜJäÑÜ^ßpà)Ü�ßpäfèxß2ÞÑëêÛÝÜJö>ÞÑßpà)âfåJßpìêÜ�â
ñòäÑßpì�� åJãpâÑåJã<ç>Ü�ç>Ü�åJãLé>âJïH?�Üzà0ÜJÜ�çêÞ½ß�åAë0ß6ß<â½Ü�ß<ý0äBßRí^àÈö)ã2äAã2ìêÜJÞ½Ü	ä½Ú3Ù	ã2Þ½ÚÝßpà�ñòý0à)å�Þ½ÚÝßpà)â
ñòßpä�ÞÑë0Ü�� û8ø �óËtçBÚXàÈßpý0ä_¥Ùßpà+Þ½Ü ø ãpä½ÛÝß�ãpà)ã2ÛÝé>â½ÚÝâJï�0ß<ä|åAë)ãpä½ó<Ü	ç�� ÜJá<ÜJà+ÞÑâJô)ÞÑë0Ü�ç>ÚÏâ[Þ½äÑÚÝè0ý>Þ½ÚÝß<à)â-ßpà0ÛÝéÈç0ÜJöxÜJà)ç�ß<à
Þ½ë0Ü�åAë)ã2äÑópÜ�ç�� ÛXÚXñòÜJþ
Þ½ÚÝìêÜpïc��â-ã2àÆÜ�õ0ã2ìêö0ÛÝÜpô2Þ½ë0ÜTËtç!ç>ÚÏâTÞÑä½ÚÝè0ý>ÞÑÚÝßpà)âOñòß<äjÞÑë0Ü|â½ý0ì ß2ñ¨âÑã2ìêÜ�â½ÚÝópà�ã2à4ç�Þ½ë0Ü"ßpö>þ
öxß<â½ÚmÞÑÜ-â½ÚÝópàðù û ß Ø ßDß)úOÜJápÜ	à+ÞÑâ$í^ÚXÞ½ë�áRã2äÑé+ÚÝà0ó�� ÛÝÚmñòÜJÞ½ÚÝìêÜBãpä½Ü^â½ë0ßRí^à�ÚÝà=�OÚXó)ï	Î6ïãÎ6ôpí^ë)ÜJäÑÜ
Þ½ë)Ü�ÛÝÚXñòÜ�Þ½ÚÝìêÜ^ÚÏâjåAë4ã2à0ó<Ü	ç�è6é�gzÆMÜ � ã2äÑßpý)à)ç�Þ½ë0Üzç>ÜJñQã2ý0ÛXÞBáRãpÛXý)Ü�ùò� Ï� w ¡�Æ!� ¢ Õ �fö4â[úAï���ÛXÛ
Þ½ë)Ü	â½Ü�ç0ÚÝâ[Þ½äÑÚÝè0ý>ÞÑÚXß<à)â©ãpä½Ü-ßpè>ÞAã2ÚÝà0Ü�ç8ñòäÑßpì Ü	ápÜJà+Þ$ä½ÜJþNí-ÜJÚÝó<ë<ÞÑÚÝà0ó0ôLãpâOÜ�õ>ö0ÛÏã2ÚÝà0Ü�ç8ÚÝàtß6Ü�ånÞÑÚXß<à
Î6ï��>ï8î�ë0Ü	ä½ÜJñòßpäÑÜ2ôaíBÜ�à0ÜJÜ�ç�ßpà)ÛXé
ß<à0Ü³ñòý0à4ånÞ½ÚÝß<àÙß2ñN�÷ÛÝÚXñòÜ�Þ½ÚÝìêÜpô)í^ë0ÚÏåAë åJãpàÙèxÜ�í^äÑÚXÞ[Þ½Ü	à
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