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&£6"*,)E'<-S!IõEU� V %"*,ãäã|)&è,RS#&%1RQãW01T V #&%8Ts!´-S+(*,!´J V %8+Ø'$61-¼ì,íØî
BEAMD½)8!$#&+&!$*,N�NÁ-¬*,%8J:*,%Á#&08'<ãä#E#,ç®*,!´-c+ V á&-Q%ÃU

ß



� ½ 
Z� ����� Ø

Ù ½ � Ú � ��� À ���	�Î�

ì&íØî )1*,!´' V R V )"*3'$-SJÿñL!´#&N '$61- V !:K�-S+ V %1% V %8+ V %_'aés#º#,ñØ'<61-»ñL#,01!zBEAMDÓ-�êE)�-S! V N�-S%('<TQèÅ?7ACBEDGFIH£*3%1JB,O8èÏé¬6 V R¥6�é£-Q!$-�*,)1)1!´#Õá,-SJ�K() Ë AÃÌGÍ V % Û�Ü,Ý(ßEU��g6 V ãä-Á*3ãWãiñL#&08!ÅJ1-�'<-QRQ'<#,!$T�R�*,%�KM-�R�*,ãäãW-QJ�Á¶+&-S%1-Q!<*,ã)101!$)�#&T´-,è Â:'<61-3)»*3!$-¼%8#,' V J1-S%(' V R�*3ãeU�&£#&N�)1!´#&N V T$-QTcN®08T´'/K�-�N�*,J8- V %°'<68-¼J1-QT V +,%»#,ñû'$61-¼J8-Q'<-QRQ'$#&!$TQè*,%1J»?7ACBEDGFIH(*,%8J»B3O�R¥61#,T$-c'$#Å-QNÁ)86"*,T V âS-¬J V �C-Q!$-S%('£*,T$)�-SR�'<TQU7?7AÃBEDGFIH&R¥68#&T$-@*�ãW*,!$+&-74�ev& '$!<*,R¥ç V %8+J1-Q'$-SRQ'$#&!�*,%1J�*§T V ã V RQ#&%ëN V RQ!$#�á&-Q!´'<-�ê�J1-�'<-SR�'<#&! V %�*�Û,U ßi4÷N�*,+,%1-Q' V R¼."-QãWJ�*,%1JmÛ¬ô�&��þJ1-Q'$-SR�'<#&!´T�'$#V J1-Q%±' V ñÜ)Á'<61-n'�)¢)M-QTc#3ñiR¥6"*3!$+&-QJ°)"*3!´' V RSãä-STSUIB,O8è1#,%½'$61-Ø#,'<61-Q!76"*,%1JCè"R¥61#&T$-Ø'<#�-QNÁ)161*,T V âS-ØãW-Q)8'<#&%²*3%1J)161#,'$#&%°N�-�*3T$01!´-SN�-S%('<TQèMK()²01T V %1+Á*�T´N�*3ãWãC'$!<*,R¥ç V %8+ÁJ1-�'<-QRQ'<#,! V %»*�à8U õi4ü."-QãWJ V %½RS#&%�Þ´08%1RQ' V #&%²é V '$6+&#E#¢J�R�*,ãä#&! V NÁ-�'<!;),è V %�)"*,!´' V RQ01ã *,!Ã'$61-£-QãW-QRQ'<!´#&NÁ*,+&%1-�' V R�RS*,ãW#,! V N�-Q'$-S!¾RQ#&%1T V T´' V %1+ø#,ñ>ðT� � 9�ð V|Ý �n-AÞ � Ùan =RS!;)¢T¶'¥*,ãäTSè>*,%1J½ã *3!$+&-/N¼01#&%½J1-Q'$-SRQ'$#&!$T7é V '<6 V %²'$61-ØN�*3+&%1-Q'SU
q°*ÕÞ´#&!ØÍIHóòsFsACì:RQ#&%('<! V K108' V #&%8T£'<#�'<61- V % V ' V *,ã�J1-Q'$-SR�'<#&!´TS2

?7AÃBEDGFIH
ß ðI*,!´!$-SãQÛøô�&��

à 4G-SR¥68% V RS*,ãÏT$01)1)�#&!¶'ø*3'*&��vÛ�gÓñL#&!7RS#,%1T´'$!$01R�' V #,%°#,ñÎJ1! V ñ;'I'$01KM-QT
à &£#,%1T´'$!$01R�' V #,%°-�êE'$-S!´%"*,ã¾RF)¢ã V %1J1-Q!
à &£#,%1T´'$!$01R�' V #,%°#,ñûß��°9Bá/T´)"*,!$-QT¥=I!$-S*,J1#&0E'øé V !$-ØR¥6"*,N¼KM-Q!$T
à &£#,%±'$! V K108' V #&%§'<#P'<68-�+,-S%1-Q!<*,ã V %8ñL!<*,T¶'<!´01RQ'$01!$-/ñL#&!7'$61-ØJ1-Q'$-SRQ'$#&!

ß  "#&!´é£*,!$J�Û¬ô�&��
à &£#,%1T´'$!$01R�' V #,%°ã V 
±0 V J§!$*,J V *3'<#&!
à &£#,%±'$! V K108' V #&%§'<#P'<68-�+,-S%1-Q!<*,ã V %8ñL!<*,T¶'<!´01RQ'$01!$-/ñL#&!7'$61-ØJ1-Q'$-SRQ'$#&!

ß ôa%1%1-Q!K�/-�'<-QRQ'<#,!
à �/-QT V +&%²#,ñiK�#,'$6½)1*,!´'$Tø#3ñiJ1-�'<-QRQ'<#,!S2Wâ,-Q'K&£6"*,N¼KM-Q!c*3%1J°4G! V +&+&-Q!¬ýG*�),-S!$T
à &£#,%1T´'$!$01R�' V #,%°#,ñÎRS#,NÁ)1ãä-Q'$-$â,-Q'*&£6"*,N®K�-S!
à &£#,%1T´'$!$01R�' V #,%°#,ñ V %8%1-S!7R3)Eã V %1J8-S!¬*,%1J½-S%8J�f>*3%1+&-STø4G! V +,+&-S!7ýÏ*�)&-Q!$T
à �/-QT V +&%P*,%1JPRQ#&%1T¶'<!$08RQ' V #&%P#,ñ�*,%1*,ãW#&+,01-£!´-�*,J1#,08'�-Sãä-SR�'<!$#,% V RQTÎñL#&!ÎKM#,'$6PJ1-Q'$-SR�'<#&!û)1*,!´'$T
à �/-QT V +&%½*,%1J½RS#&%1T¶'<!´01RQ' V #&%²#,ñI9�J V + V '<*,ã;=�'<! V +&+&-Q!I-Sãä-SR�'<!$#,% V RQT¬ñL#,!7KM#,'$6²J1-Q'$-SRQ'$#&!¬)"*,!¶'<T
à �/-QT V +&%½*,%1J½RS#&%1T¶'<!´01RQ' V #&%²#,ñÎãW#�éIús*,%1J½6 V +&6Eú¯á,#&ãä'<*,+&-/J V T´'$! V K108' V #&%:T�)ET¶'<-QNÁT
à �/-�á&-QãW#&)1N�-S%('ø#&%1ã V %1-@NÁ#&% V '<#,! V %8+¼T$#3ñ;'aéI*,!´-
à �/-�á&-QãW#&)1N�-S%('ø#Mã V %8-/'<!<*3R¥ç:!$-QRS#&%1T¶'<!´01RQ' V #&%½T$#,ñ;'aé£*,!´-

ß~ä Ú ãW*,T$-Q!øT�)¢T´'<-QN
�



à �/-ST V +&%�*,%1J�RS#,%1T´'$!$01R�' V #,%Á#,ñiÛÕß�9Bá/T$)1*,!$-QT¥= ä ÚÑã *,T´-S!�N�#EJ801ãW-QT×*,%1J�RS#&%('<!´#&ã"T;)¢T¶'<-SN½U4761-ST´-cãW*,T$-Q!�KM-S*,N�Tûé£-Q!$-ø01T$-QJ V %�RQ#&N�NÁ#&%®ñL#,!i'<61-¬4 V NÁ-�e�!$#ÕÞ´-SRQ' V #&%
&£6"*3N®KM-Q!×*,%1J'<61-tâ,-�'²&£61*,N®K�-S!7ñL#&!7J1-�'<-SR�'<#&!¬RS*,ã V K1!<*3' V #&%CU
B,O

ß q½01#&%»R¥61*,N®K�-S!$T
à e�!$#,'$#,'�)¢)M-QT@*,%8J½J8-ST V +&%½#,ñÎ'$61-ØN®01#&%²T�)ET¶'<-QN
à e�!$#¢J101RQ' V #&%�#,ñM'<61-K�(ßn#,ñC'$61-@Ý,à�ãW*,!$+&-7J8! V ñ;'×R¥61*,N®K�-S!$TQè8%"*3NÁ-Qã|)¼'$61-K�(ßØN V J8J1ãW-7#&%8-ST
à �/-ST V +&%Ãè8R�*,ã V K1!$*3' V #&%:*,%8J½)8!$#¢J101RQ' V #&%§#3ñÎ'$61-n#&)8'$#3úaN�-SR¥6"*3% V RS*,ãC61#,! V âQ#&%('¥*,ãÃ*,%1J§á&-Q!¶ú' V R�*,ã¾*3ã V +,%1NÁ-Q%('IT;)¢T¶'<-SN�T
à &I*,ã V K1!<*�' V #,%§*,%1J²N�#&% V '$#&! V %1+®#,ñG'<68-�NÁ*,+&%8-Q' V R@."-QãWJÃU
à �/-Qá,-SãW#,)1NÁ-Q%('c#3ñi#Mã V %1-/'<!$*,R¥ç:!$-QRS#&%8T´'<!´01RQ' V #&%½T$#3ñ;'aéI*,!´-
à ��ãW-SR�'<!´#&% V RQT

å �/-ST V +&%�*,%1J�)1!´#EJ108RQ' V #&%P#,ñ�'<61-øß7�1è à,à&ànR¥6"*,%1%1-Qã"N®01#&%�R¥6"*3N®KM-Q!�ñL!$#&%('´ú¯-S%1J�-QãW-SR�ú'<!$#,% V RQT
å õ7#3ñE'$61-¬Û�àIÚ×q��iúaK1*,T$-QJ¼N�#&% V '$#&!Ã*3%1JÅRQ#&%('<!´#&ã(T;)¢T´'$-SN�TGñL#,!C'<61-×N®08#&%ÅR¥61*,N®K�-S!$TQ2

æ '$61-�#&)8'<#�úaN�-SR¥6"*,% V R�*3ãû*,ã V +&%1N�-S%('@T;)¢T´'$-SN RS#,%1T V T´' V %1+§#,ñW�&àM�§T´01KEúaT�)¢T´'<-QNÁT�#,ñ*®ñL#&01!�ú�
±0"*,J8!<*,%('¬J V #EJ1-3è"*®ãW-Q%1TSè>*3%1J½*�ýX���®è8-S*,R¥6²é V '<6 V '<T¬*,N�)1ã V ."-S!´TSè¢N®01ãóú' V )1ãä-�êE-S!´Tc*3%1J²RS#&%('<!´#&ã59¶Í£H ò5F£AMì¢=3Ñ
æ '$61- ä Ú�ã *,T´-S!7RQ#&%('<!$#,ã¾T;)¢T´'$-SN 9¶Í£H ò5F£AMì¨áçg V Þ´N�-S+&-Q%>=3Ñ
æ '$61-n' V N�-�ú¯âS-Q!$#PR�*3ã V K8!<*3' V #&%�ñL#,!I'<61-×�(Ý8è à&à&àPN�-�*,T´01! V %1+®é V !´-STÅ9¶Í£H ò5F£AMì¢=3Ñ
æ '$61-ØRS#&%('<!´#&ã¾#,ñG'<61-ØJ V T$RQ! V N V %1*3'<#&!sRS!$*3'<-QTc*3%1J½'$61!$-QT$61#,ãWJ1TÅ91g V Þ´N�-S+&-Q%>=3Ñ
æ '$61-PÜ(ß,ÝÁN�*,+,%1-Q' V RÅ.1-SãWJ»)1!$#&K�-ST@NÁ#&08%±'$-SJz#&%ë'$61-®N®08#&%ëR¥6"*,N¼KM-Q!$T@'$#§NÁ#&%¢úV '<#&!¼'$61-:."-QãWJ V %�'$61-§!$-Q+ V #,%1T®#,ñø'<61-§NÁ*,+&%8-Q'®é¬61-Q!$-§N®08#&%1T�*,!´-§NÁ-S*,T$01!´-SJ9ag V Þ´N�-S+,-S%>=�U

å e×!´#EJ801RQ' V #&%�#,ñ8'$61-5ãW-Qá,-Sãóú��øðT� � !$-S*,J1#&08'i*,%1J¼*,T$T´#ER V *3'$-SJ�T$#,ñ;'aé£*,!´-n91g V Þ´N�-S+&-Q%>=�U
ß ð�� � 2Xs@TÅ)"*,!´'¼#,ñ¬*½T´'<08J�)�'<#»-�ê8*,N V %1-�'<61-ÁRS#&!´!$-SãW*3' V #&%1TØK�-Q'aés-S-S%�'$61-�)"*3!<*,N�-Q'$-S!$T�#,ñ'$61-ØðT� � RS!;)¢T¶'¥*,ãM+&!$#�é7'<6²*3%1J:'<61-@)1!$#&)�-S!¶' V -STI#,ñ¾'$61-/-Q%1T$0 V %1+�ðT� � RS!;)¢T¶'¥*,ãäTSè1*®)8!$#�Þ´-QRQ'V %�g V Þ´N�-S+,-S%²+&!$-�é *,K�#&08'ØÛ�à&àPã *,!´+&-�9´B3O�úaT V âQ-�=£RS!�)¢T´'¥*3ãWTSU
ß u¢#,ñ;'aéI*3!$-

à �/-Qá,-SãW#,)1NÁ-Q%('c#3ñi-�á&-S%('cJ V T´)1ã *�)�T$#,ñ;'aé£*,!$-3U
à �/-Qá,-SãW#,)1NÁ-Q%('c#3ñ	q°#,%±'$-t&I*,!$ãä#�-�á&-Q%±'cT V N®01ãW*3' V #&%:)1!´#&+&!<*3NÁTQU

ôa%ü'$61-�RS#&01!´T$-�#,ñ§B¢ACD !´01%1% V %1+1è@'$61-�%8-S-SJüñL#&!§á,*3! V #,01T§01)1+&!$*,J1-QT°K�-SRS*,NÁ-�*,)1)1*,!$-Q%±'SU¿ÍIHóò5F£ACìRS#,%±'$! V K108'<-QJ½'$61-nñL#&ãWãä#�é V %1+12
?7AÃB¢DÎF£H

ß  "#&!¶éI*3!$J½4Î!$*,R¥ç V %1+Ô&£6"*,N®K�-S!Ts
à &£#&%1T¶'<!$08RQ' V #&%½#,ñiT´-SRQ#&%1J»+,-S%1-Q!<*3' V #&%²J1-�'<-SR�'<#&!¬J1! V ñ;'I'$01K�-ST

ß ôa%8%1-S!K�/-Q'$-SRQ'$#&!
à �/-ST V +&%�*,%8J�RQ#&%1T´'$!$01R�' V #&%�#,ñs*²%8-QéØèÏãW#&%8+&-S!/á,-S!$T V #&%�#,ñ5'<68-�â,-Q'"&£6"*,N®K�-S!QèÃñL#&! V %¢úRS!´-�*,T´-SJ�'<!$*,R¥çÿ*3RSRS-Q)8'¥*3%1RS- V %ÿ'<61-°ñL#&!´é£*,!$J�è3K"*,R¥ç(é£*,!$JgJ V !$-SR�' V #&%�*3'ëBEACDCßEUÓ476 V TJ1-Q'$-SR�'<#&!7é£*,Tc#,)M-Q!<*3' V #&%"*3ãMñL!$#,NxÛ�Ü&Ü&õP#,%±é£*,!´J1TSU

�



à &£#,%±'$! V K108' V #&%/'<#7!´-�*,J8#&08'Ï-Sãä-SR�'<!$#,% V RQT¾#,ñ¢%1-QéÄâ,-Q']&£6"*,N¼KM-Q!Ï*,%1JØ%1-QéØè�ãW#,%1+&-S!Má&-S!´T V #&%#3ñÎ'$61-Ø4Î! V +&+&-Q!¬ýÏ*`),-S!´T®9LT´'<!$*�é '<08KM-QTcJ1-�'<-QRQ'<#,!¥=
B,O

ß ý¾01N V %1#&T V '�)/J8-Q'<-QRQ'$#&!Î08)1+&!<*3J1-s'$# V NÁ)1!´#�á&- V '$TG+,-S#&N�-Q'$! V RS*,ã±*,RQRS-S)E'¥*,%1RQ-I*,%8J¼+&!$*,%±01ã *,! V '�)�2
à T V ã V RS#,%Eú-ev&5úaK�#(*,!´J:J1-QT V +,%Ãè"NÁ-QR¥6"*,% V R�*,ãCJ1-ST V +&%Ãè>*3%1J½*,T$T´-SN®K1ão)�9¶Í£H ò5F£AMì¢=
à Ú^q��iú-��s % *,%1J²Ú×q}�ûúeÚds�é�RS#&N�N®01% V R�*3' V #&%8TØ91g V Þ´N�-S+&-Q%>=

ß u V ã V RQ#&%mq V RQ!$#�á&-Q!´'$-�êy�/-Q'$-SR�'<#&!ØéI*3T¼*,J8J1-SJ�'<# V N�)1!$#�á,-�K¢ú�
±0"*,!´ç�*,%1J�'¥*,0Eú¯ãW-Q)8'<#&% V J1-S%Eú' V ."R�*3' V #&%�*3%1J�N�-�*3T$01!´-SN�-S%('�UÁ4761-ÁN�-SR¥61*,% V RS*,ã�T$08)1)M#,!´'�T;)¢T´'$-SN *,%1J�N�*3% V )108ã *3'$#&!c'$#V %1T¶'¥*,ãäãÎ'$61-ÁT V ã V RS#,%zã *,J1J8-S!$TQèÎRQ#E#,ã V %8+²*,%1J�-SãW-QRQ'$!$#&% V RSTnés-S!$-ÁK10 V ãä'Ø*3'�Í£H ò5F£AMì"UG476 V T�!$-�ú

±0 V !´-SJÔá,-S!;)Ô6 V +,6ÔN�-SR¥6"*,% V R�*3ãs)1!´-SR V T V #&%ÃUë4768-:-�êE)�-S! V -S%1RQ-§+(* V %1-SJ�é£#&08ãWJ�K�-:#,ñ¬+&!´-�*3'01T$- V %²'$61-ØJ1-ST V +&%°*,%1J²RQ#&%1T´'$!$01R�' V #&%°#3ñÎ'$61-têiAÈëiì°*3%1J}ÍHÌcB�Í	ì:á,-S!´'$-�ê°J1-QRQ'<#,!$TSU

ß  "#&!´é£*,!$JØN®08#&%nR¥6"*,N®K�-S!´T¾é£-Q!$-s*,J1J1-QJØ'$#¬-S%"*,K8ãW-�N®01#,%�J8-Q'<-QRQ' V #&% V %n'$61-ûñL#&!´é£*,!´J�!´-S+ V #&%ÃU4761-P-Sãä-SR�'<!$#,% V RQTSèÏß,à,à&à&à:R¥6"*,%8%1-SãäTSèÃé£*,TØJ1-Qá,-SãW#,)M-QJ�*3%1J�)1!$#¢J101RQ-SJ�*3'PÍ£H ò5F£AMì"èÏ*,T@és-SãWã*,T7T$)�-SR V *,ã V âQ-SJ§'<#¢#&ãWTsñL#&!I'<61- V %1T´'<*,ãWãW*3' V #&%:*,%8J½'$61-$Û�s²u�gcô-íþ*3ã V +,%1NÁ-Q%('IT;)¢T¶'<-SN½U
ß B,O(î Ë 2£4761-z!´-�*,J¢úa#&08':#,ñØ'<61-zK"*3!$!$-Qã/N®01#,%�T;)¢T´'$-SN é£*,T§01)1+,!<*,J1-QJ�'<#º*,ãäãW#�éX)"*,!$*,ãWãä-Sã!$-S*,J1#&08':#,ñØ'<61-zN®08#&%�R¥6"*,N®K�-S!´T²KM-�'aé£-Q-S%÷BEACDüKM-S*,NPúaRS!´#&T$T V %1+,TSU�476 V T§-Q%"*,K1ãä-SJ_'<68-N®01#&%ÔR¥6"*,N®K�-S!´T¼'<#ëK�-�08T$-SJ�ñL#&!�'<61-�J1-Q'$-SRQ' V #&%Ô#,ñ¬N®01#&%8T¼)1!´#EJ108RS-SJºK()�RS#&T´N V R�!<*�)¢TSU4761-Ø-Sãä-SRQ'$!$#&% V RST7és-S!´-�K80 V ã '7K()�ÍIHóòsFsACì:*3%1J�g V Þ´N�-S+&-Q%Ã2

à ß,õ,à�&�e{&ÑR�*,!´J1TÅ9ÆÜc£PR¥6"*,%8%1-SãÏ4��×&ÑRS*,!$J8T¥=
à Û�£�gøô�q�Û � ��Ú^q��ÿN�#EJ801ãW-QTI'<#�!$-S*,J°#,08'ø*,%1J½RS#&%('$!$#&ãÃ'$61-t&�e{&£T
à *�â,4is��vK10��M-S!Öè�ñ�*,%Eú¯#&08'¬N�#EJ108ãW-
à ß�&£474 91&£ãW#¢R¥ç:4 V N V %8+®4Î! V +&+,-S!¥=£N�#¢J101ãW-QT

4768-§B,O�J1-Q'$-SRQ'$#&! V TcT´61#�é¬%z#&%°'$61-¼RQ#�á&-S!@#,ñû'<6 V Tø!$-S)�#&!¶'�UKuER V %(' V ãäã *3'$#&!IT´61-S-�'<TSèMé¬6 V R¥6ë)8!$#�á V J1-¼*'<! V +&+&-Q!5ñL#&!5'<61-@RS#&T´N V R�úaN¼01#&%:-�á&-S%('$T¬*,!$-/N�#&01%('$-SJ§#&%�'$61-@'$#&)§#,ñ¾'<68-/J1-Q'$-SR�'<#&!QU	sÓRS!´#&T$TIT´-SR�' V #,%§#,ñ'<61-P-Q%1J1R�*3)�#3ñ�'<61-§?7ACBEDGFIHMJ8-Q'<-QRQ'$#&!Sè¾*3ãWãW#�é V %1+:*:ãä#E#&ç V %('<#:'<68-®R�*,ãä#&! V NÁ-�'<-Q!@*,%8JzN®01#&%zT�)ET¶'<-QNÁTQè*,ãWT´#Á*3)1)M-S*,!$T¬#&%§'$61-ØRS#�á&-Q!SU4G#²ñ�*,R V ã V '<*3'<-ÅRS#&N�N®01% V R�*�' V #,%z*,N�#&%1+²NÁ-QN®K�-S!$Tn#3ñs'$61-½BEACD�RQ#&ãWãW*,K�#&!<*3' V #&%8TSèCT´)1!$-S*,J�'<61!´#&01+&6Eú#&08'�'$61-°és#&!´ãWJÃè Ë AÃÌGÍ£è£T¶'¥*,!¶' V %1+ V % Û�Ü&Ý,Ü8èIJ1-�á&-Sãä#&)�-SJ_'<68-}��#&!$ãäJEúO� V J1-���-SKCU � %1-»#3ñn'<61-½."!$T¶'ã *,K�#&!<*�'<#&! V -STs#&08'$T V J8- Ë AÃÌGÍ�'<#P'¥*,ç3-Å)1*,!´' V %²'$61-ØJ1-Qá,-Sãä#&)1N�-S%('¬éI*,T�ÍIHóò5F£ACì"U
� V +&6ÅT$)�-S-QJP%1-Q'aés#&!$ç V %1+1è&) V #&%1-Q-S!$-QJ V %Å4761-Tgø-Q'<68-S!$ãW*,%1J1TÎK()�Í£H ò5F£AMì"è�é£*,Tû-QT$T$-Q%(' V *3ãE'<#@*,ãWãä#�é V %1+)16()ET V R V T´'$T¼%1#3'ÅT¶'¥*3' V #&%8-SJ V % Ë ACÌÎÍg'<#°*,RQ' V á&-Qã|)z)1*,!´' V R V )"*3'$- V %�'<61-�-�êE)�-S! V NÁ-Q%('<TSU
s@%�-�ê8*,N�)1ãW- V T'<61-tq°#&%('$-�&I*,!´ãW#�-Qá,-S%('/T V N®08ã *3' V #&%�ñ�*3!$N
RQ#&%1T V T´' V %1+�#,ñû*,KM#,08'��&àPRS#&N�)108'$-S!´T V %}g V Þ´N�-S+&-Q%Ãè8é¬6 V R¥6*3' V '$T7)M-S*,ç§*,RQRS#&01%('$-SJ°ñL#,!¬*,KM#,08'cß&õcïZ#3ñIB3O�Å T7T V N®08ã *3' V #&%ÃU

õ
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Energy, GeV

 V +&01!$-��8UäÛ,2@4761-²B¢ACDºù�ã V %1-¼T´6"*,)�-PNÁ-S*,T$08!$-SN�-S%('$T�RQ#&N�)"*,!$-QJë'<#:'$61-P)1!$-QJ V R�' V #&%1T@ñL#&!nßEèX�§*,%1J©�ã V +&6('7%1-Q08'<! V %1#&TQU
��ãW-SR�'<!´#Õés-�*3ç½)86!)¢T V RSTøéI*3Tc'<68-�NÁ* V %°* V N
#,ñIBEAMDH ¥H U"ðs-QñL#&!´-�'$61-ÅT¶'¥*,!¶'ø01)»#,ñIBEAMD V %�Û�Ü&Ý&Ü®'<68-®ùNÁ*,T$TIé£*,T7ç±%1#�é¬%½ñL!´#&N ëXÍ���*,%8J Ë ?7ì�é V '<6½*®)1!´-SR V T V #&%§#,ñ]�(õ,à�q½-ÆÚv*,%1J V '$T£é V J8'$6§é V '<6²*3%½-Q!$!´#&!#,ñcÛ&U õ��n-ÆÚ®U�ð{)zN�-�*,T´01! V %1+:'<61-�ã V %1-®T´6"*,)�-,è ��¸��S¸ èÃ'<68-�RQ!$#&T´TØT$-SR�' V #&%Ô*3TØ*§ñL08%1RQ' V #&%�#,ñ5'<61-�RQ-S%('<!´-�ú#,ñ ú¯N�*,T´TÅ-Q%1-S!´+M)�'<61-:ù NÁ*,T$T¼*,%1J�é V J8'<6�*,%1J�'$61-�%±01N¼KM-Q!¼#,ñ7ã V +&6('�9LéØU !SU '�U3'<61-:ù N�*3T$T¥=Ø%1-S0E'<! V %1#T$)�-SR V -QTcRQ#&01ãWJ½K�-�N�-�*3T$01!´-SJÃUs4761-�.1%"*,ãÎù�ã V %1-/T´6"*,)�- V T¬T$61#�é¬% V %° V +&01!´-×�8U Û&Usôa%�q»*,!´R¥6ÔÛ�Ü&Ü,àP'$61-RS#,N®K V %8-SJ BEACDº!´-ST$08ãä'<T�+(*�á&-�*½)8!$-SR V T V #&%�#,ñ��M��q°-�Ú�#&%�'<61-:ù�NÁ*,T$TÅ*,%1Jy�&Ý�q½-ÆÚ�#&% V '$T�é V J8'<6CU

q°#&!´- V NÁ)�#&!´'<*,%('<ão)»'<68-�%±01N®K�-S!Å#,ñ7ã V +&6('�%1-S08'$! V %1#°ñ�*,N V ã V -QT@éI*3Tø�8U àM���Øà�� Û��1U²476 V T�éI*3TÅ'<68-Á."!´T´'T$#,ã V J§-�á V J1-Q%1RS-ØñL#&!I'<68-�-�ê V T´'$-S%1RQ-Å#3ñi#&%8ã|)�'$61!$-Q-Å+,-S%1-Q!<*3' V #&%1TQU
£



4768-�BEAMD�N�*3R¥6 V %1-²és#&!$ç3-SJ_!´-SNÁ*,!$ç�*,K1ão)Ôés-Sãäãc*3%1J V %�'$61-�),-�*,!´T�01)�'<#�Û�Ü&Ü(õzã *3!$+&-§J"*�'¥*�T$-Q'$T*,!$#&08%1J_'<61-zù )�#&ãä-°és-S!$-ë'<*,ç,-Q%gRS#&!´!$-ST´)M#,%1J V %8+�'<#�'�)¢) V RS*,ãWão)Î��N V ãWã V #&%º6"*,J8!$#&% V RzùÓJ1-QR�*�)¢T§)M-Q!-�êE)M-Q! V NÁ-Q%±'SU 476 V T�*,ãWãä#�é£-QJ_)1!$-QR V T V #,%_NÁ-S*,T$08!$-SN�-S%('$T�'<#�K�-ë)�-S!¶ñL#&!$N�-SJÃUp� V '<6 '<61-ë)801!$)�#&T$-»#,ñRS#&N®K V % V %1+®'<61-�B¢ACDë!´-ST$08ãä'<TQèÏBEAMDëé£#&!´ç V %1+�+&!´#&01)1T7és-S!$-ØñL#&!´NÁ-QJÃU
� %1-�-�ê1*3NÁ)1ãä-®#,ñ5'<61- V NÁ)8!$#�á&-QNÁ-Q%±' V T/'<61-PN�-�*3T$01!´-SN�-S%('�#,ñ×'<61-Áù�N�*3T$TSU¼ô¯'<TØ-S!´!$#&!nJ1-QRS!´-�*,T´-SJñL!$#&Nx'$61-
�M�¹q°-�Ú'
±01#,'$-SJ�*3KM#�á&-�'<#ëßEU Ûhq°-�ÚX*,T�T$61#�é¬% V %� V +&08!$-��8U ßEU�476 V T�é£*,T�#&%1ão)z)M#,T$T V K1ãW-KM-QR�*,01T´-P#,ñ×'<61- V N�)1!$#�á&-QJz01%1J1-Q!$T¶'¥*,%1J V %1+§#,ñ�'$61-PR�*3ã V K8!<*3' V #&%½#,ñ�'<68-§BEAMDÔ-S%8-S!$+�)&UØ4Î#§08%1J1-S!´T´'<*,%1J

f"01RQ'$0"*3' V #&%1T V %�'$61-�NÁ-S*,T$01!´-SN�-S%('<T V 'néI*,TØñL#&01%8J�'$6"*3'Ø'<61-P' V J"*,ã V %�f"08-S%1RQ-Á#,ñs'<61-�N�#E#,%�*7�C-QRQ'<-QJ'<61-ë-Q%1-S!´+M) #,ñn'<61-ÔBEAMD *,RQRS-QãW-S!$*3'<#,!SUÿscãWT$#�'<61-°éI*3'$-S!:ãä-Qá,-Sã V %_ýÏ*,ç3-©�Ø-Q%1-Qá3*�*,%8J_4��nÚp'<!$* V %1T!$01%1% V %1+®#,%:'<61-/!´#&08'$-/%1-�*3! Ë ACÌÎÍ�*7�C-QRQ'<-QJ:'<61-@NÁ-S*,T$01!´-SN�-S%('�U	søñ;'<-Q!I01%1J1-Q!$T¶'¥*,%1J V %1+®'$61-ST´-n-F�M-SRQ'$T*²)8!$-SR V T V #&%z#,ñ£ßM�§)1)8NxRS#,01ãWJ�K�-P!$-�*3R¥61-SJÃUP476 V TnNÁ*,ç,-QT/'<61-Áù�N�*3T$Tn#&%1-P#3ñs'$61-PNÁ#,T´'Ø*,RQRS01!$*3'<-Qã|)ç¢%8#Õé¬%½ñL01%1J"*3NÁ-Q%±'<*,ã¾RS#,%1T´'<*,%('<TSU

MZ   [MeV]

Mass of the Z Boson
Experiment MZ   [MeV]

ALEPH 91189.3 ± 3.1

DELPHI 91186.3 ± 2.8

L3 91189.4 ± 3.0

OPAL 91185.3 ± 2.9

χ2 / dof  =  2.2 / 3

LEP 91187.5 ± 2.1

common error 1.7

91182 91187 91192

 V +,01!$-×�8U ßE2�4761-ØNÁ*,T$T¬#,ñG'<68-¼ùzK�#&T$#&%²ñL#&!I'$61-ØJ V �M-S!´-S%('�BEAMDz-�êE)M-Q! V NÁ-Q%±'$TSU
4768-:%±01N®K�-S!¼#3ñ7ã V +&6('Å%8-S08'$! V %8#»T$)�-SR V -QT V T�J1-Q'$-S!´N V %1-SJ�ñL!$#&N '<68-ëBEAMDºã V %8-ÁT´6"*,)�-�J"*3'<*½'$#»K�-ß�� Ü,ÝM�1Û���à�� à&à&Ýc�EUû476 V T V T V %�+,#E#¢J:*,+,!$-S-QNÁ-Q%('Ié V '$6Á'<68-S!$-@KM- V %1+¼'$61!$-Q-@ñ�*,N V ã V -STQUÏ476 V TI!´-ST´01ãä' V Ts*,ãWT´#V N�)M#&!¶'¥*,%('5K�-SR�*301T$- V '5R�*,%:K�-@08T$-SJ:'$#¼-�ê8RQãW01J8-/#,'<68-S!£%8-Qégã V +&6('@9LéØU !SU '�U±'<61-/ù¾= V %(á V T V K1ãä-¬)"*,!´' V RQãW-(9LT¥='<6"*3'¬RQ#&01)1ãä-n'<#P'<61-ÅùiU4768-�BEACD -�êE)�-S! V NÁ-Q%('<TPN�-�*,T´01!$-QJ�'<#z6 V +&6�*,RQRS01!$*,RF)�'$61-:K"*3T V R�RS#&01)8ã V %8+&T¼#,ñ¬'$61-²ù_KM#,T$#&%�'$#ãW-S)E'<#&%1Tc9L-SãW-QRQ'$!$#&%1TQèEN¼01#&%1TQè±'<*,01T<=5*,%8J

±0"*,!´ç±Tn9�08)Eú¯'�)¢)�-@*,%8JÁJ1#�é¬%Eúe'�)¢)M-�=�U�ôa%Á'$61-*u¢'¥*,%8J"*,!$JÔq°#¢J1-Sã'<61-�á,-SR�'<#&!P*3%1J�*�ê V *3ã ú¯á,-SR�'<#&!�RS#&08)1ã V %1+&TÅ*,!$-�'<61-ÁT<*,N�-ÁñL#&!Å*,ãäã5ãä-S)8'$#&%1TQèi'<61-�T<*,N�-�ñL#,!®*,ãäã508)Eú¯'�)¢)�-


¢01*,!$ç±T²*,%1J ñL#&!:*,ãäã¬J1#�é¬%Eú¯'�)¢)�-�
±0"*,!$ç±TQU 4761- V !Áá3*,ãW08-ST�RS*,%�K�-»-�êE)1!´-ST´T$-SJü*,T§*�ñL01%1RQ' V #&% #,ñn'<68-

¢01*,%('<01N�%±01N®K�-S!��FÞ�è1'<61-Ø-QãW-SR�'<! V RnR¥6"*,!´+&-��y*,%1J²'<61-Ø-3�C-QRQ' V á&-nés-�*,ç§N V ê V %8+�*,%1+&ãä-/T V % ��!#"MU4768-»!$-QT$01ã '<T�ñL#&!�'<61-½ãW-Q)8'<#&%8T�*,!´-°T´01N�N�*,! V T´-SJ V %  V +,01!$-��8U\�8U_4761-½'aé£#�K"*,T V R½RS#&01)8ã V %8+&T%$'&*,%1J($*)_*,!$-�J1-S! V á,-SJÔñL!´#&N¿'aé£#»N�* V %�#&K1T$-Q!´á3*,K1ãä-STQ2¼'<61-ÁNÁ-S*,T$08!$-SJ�K1!<*3%1R¥6 V %8+»!<*�' V #½#,ñs'<61-:ù V %('$#ãW-S)E'<#&%1T:*,%1Jÿ'$61-»ñL#&!¶éI*,!´JEúaK1*,R¥ç(éI*,!´JÑ*,T;)¢N�NÁ-�'<!;),U ð{)ÿRS#&N�)"*,! V %1+�'<61-»!$-ST´01ãä'$T�ñL#&!�'<61-ëJ V �M-S!$-Q%('ãW-S)E'<#&%�T$)�-SR V -STQ2û-Sãä-SR�'<!$#,%1TSè±N®01#,%1T5*,%1J�'¥*,01TQèEãä-S)8'$#&%�01% V á&-S!´T<*,ã V '�) V Tû'<-QT´'<-QJ:*3'×'$61-���)�-S!×N V ãWãä-£ãä-Qá&-QãeUôa%²'<68-n-�*,!´ã|):% V %1-�' V -QTI'<61-/'$#&)r
±0"*,!$ç�6"*,J²%1#,'T),-Q'øKM-Q-S%½J V T´RS#�á&-Q!$-QJÃUsôa%½T$08NÁN�-S!/Û�Ü&Ü(ßÅ'<68-ÁB¢ACDRS#&N®K V %1-QJ:NÁ-S*,T$08!$-SN�-S%('£#,ñ¾'<61-/ù,+ K ËK:)"*3!´' V *,ã"é V J8'$6Áé£*,TT�(Ã��-��Ü{q½-ÆÚ�Uû476 V Tsé£*,T£'$61-/T´'$!$#&%8+&-ST¶'-Qá V J1-Q%1RS-®'$6"*3'c'<61-®'$#&)�
±0"*,!´ç�èM'<61-®)1*,!´'$%1-S!/#3ñ�'<61-®K¢ú�
±0"*,!´ç�èCN®01T´'/-�ê V T¶'�èÃT V %1RQ-¼'<6 V T@)"*3!´' V *,ãÏé V J8'$6éI*,Tc)1!$-QJ V R�'<-QJ»'<#ÁKM-¼*,KM#,08'²�cÃ,àhq°-�ÚþñL#&!.�0/Þ2143 Û*5&ß�*,%1J�ß7�hq°-�ÚyñL#&!.�6/Þ21 à8U74768-®)1!$-QR V T$-:B¢ACDJ"*3'¥*¼és-S!´-,è"61#�és-Qá,-S!Sè>*3ãWT$#PK�-SRQ#&N V %1+ÅT$-S%8T V ' V á,-/'<#®'<68-@á3*,ãW01-@#,ñÏ'<61-@'$#&)§NÁ*,T$T£'$61!$#,01+&6§-Sãä-SR�'<!$#�és-�*,ç

Ã
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 V +&01!$-*�8U\�82û4761-ØRS#,01)1ã V %1+&T7$'&ë*,%1J8$*)ëñL#&!Iãä-S)8'$#&%1TØ9L-Sãä-SRQ'$!$#&%8TSè1N®08#&%1TSèE'¥*,01T<=£*,%1J:'$61-n)1!´-SJ V RQ' V #&%1TQU

Ý



 Γb/Γhad

LEP+SLC 0.21644 ± 0.00065

SLD vtx mass
    1993-98

0.21627 ± 0.00092 ± 0.00075

OPAL mult
    1992-95

0.2176 ± 0.0011 ± 0.0014

L3 mult
    1994-95

0.2174 ± 0.0015 ± 0.0028

DELPHI mult
    1992-95

0.21634 ± 0.00067 ± 0.00060

ALEPH mult
    1992-95

0.2159 ± 0.0009 ± 0.0011

corrected for γ exchange

100

150

200

250

0.2125 0.215 0.2175 0.22

Γb/Γhad for Γc/Γhad = 0.172

m
t [

G
eV

]

 V +&01!´-^�8U �12�4761-�!<*3' V #:9 /�;/ 5<9>=�ñL#,!I'<61-�BEAMDë-�êE)�-S! V N�-S%('<TQU
ãW#¢#&)°RQ#&!$!´-SR�' V #,%1TSU¬ôa%»T´01N�NÁ-Q!ÅÛ�Ü,ÜM�Á'$61-Å)8!$-SJ V RQ' V #&%½ñL#&!¬'<61-Ø'<#&)}
±0"*,!$ç½NÁ*,T$T¬éI*3T�?2@ 1 ÛRÃ�� å Ùan å ÙBAæ Ù Þ æ n$Ù�Ø-�Ú�è1é¬6 V ãä- Ë ?7ì:!´-S)�#&!´'$-SJÔÛ`Ã�� å Ù Ê å ÙBAæ Ù Ê æ n ÞDC � �Ø};�"���´³EÀ¥�¥­¥­Ø�W­®�,�>��}a�Á}��¥�C¸FE só)&-S*,!@ãW*3'<-Q!7KM#3'<6 Ë ?7ì§*3%1J?	Gë!$-S)�#&!¶'<-SJ C �,µ�­����IH��,}��e���JE #,ñ7'$61-�'<#,)Ä
¢01*,!$ç>U�4761-:RQ#&!$!´-SRQ'�)8!$-SJ V RQ' V #&%Ô#,ñ7'<61-Á'<#&)�NÁ*,T´T¼éI*3T�*N�*ÕÞ´#,!I'<! V 01N�)16§#,ñ£BEACDë*,%1J²'<61-tu¢'<*,%1J"*,!´J�q½#EJ1-QãeU

4768- V %('<!´#EJ108RQ' V #&%Ô#3ñ¬T V ã V RQ#&%ÔN V RQ!$#�á&-Q!´'<-�ê�J8-Q'<-QRQ'$#&!$TPNÁ*,J1- V 'Å)M#&T´T V K1ãW-�'<#ë!´-SRS#,%1T´'$!$01R�'�-Qá&-Q%('<Té V '<6²*®K�9 ËK>={
±0"*,!´çÁé V '<6§6 V +&6§-LK�R V -S%1R3)§*,%8J§)101! V '�)&U�4761-n'�)¢) V R�*,ãMJ1-SRS*`):J V T¶'¥*,%1RQ-/#,ñÎ*®K¨
±0"*,!´ç V T*,KM#,08'��®N�N½U ä T V %1+¼'$61-/)1!´-SR V T$-c'<!<*3R¥ç�!$-QRS#&%8T´'<!´01RQ' V #&%CèE'<68-nð_J1-SRS*�)�á&-Q!´'$-�ê§RS*,%§K�-/!$-QRS#&%1T¶'<!´01RQ'$-SJ*,%1J�ðv-�á&-Q%±'$TPR�*,%ÔKM-�'¥*,+&+,-SJÃU°ð{)�01T V %1+ëT V %1+&ão)�*,%1J�J8#&01K1ão)z'¥*,+&+,-SJ�-�á&-S%('$TSè�'<61-�ñL!<*,R�' V #&%Ô#,ñIK ËK

¢01*,!$ç�-�á&-S%('$T�RS#,01ãWJºK�-½J8-Q'<-Q!$N V %1-QJ�é V '<6�*�)1!$-QR V T V #&%º#,ñ*��)M-Q!�N V ãäãW-3è�*,T�T$61#�é¬% V %� V +,01!$-r�8U �1U4761-ÁT$*,N�-�'$-SR¥61% V 
±01-�-Q%"*,K1ãä-SJ�'<61-�N�-�*,T´01!$-QNÁ-Q%±'Å#,ñ5'<61-�ñL#&!¶éI*,!´JEúaK1*,R¥ç(éI*,!´J�*,T�)EN�N�-Q'<!�)�*,%1J�'<68-J1-Q'$-S!$N V %1*3' V #&%ë#,ñ×'<68-P-F�M-SRQ' V á,-®é£-S*,çëN V ê V %1+�*,%1+&ãä-,U�4761-P!$-QT$01ã '�è¾T´61#�é¬% V %� V +&08!$-��EU õEè V T/#&%8-P#,ñ'<61-øNÁ#,T´'5)1!$-QR V T$-ø-SãW-QRQ'$!$#�é£-S*,çPN�-�*,T´01!$-QNÁ-Q%±'$TSU�4761-@*,T;)¢N�NÁ-�'<!�)PJ V �M-S!´T×K!)�T´ã V +&6('<ã|)¼NÁ#,!$-7'<6"*3%�'aés#T´'¥*3%1J"*,!´J°J1-�á V *3' V #&%1TIñL!´#&NZ'$61-tu¢'¥*3%1J"*,!´J�q°#¢J1-QãeU�476 V T V TIñL01!´'$61-S!¬J V T$RQ01T$T´-SJ V %§'<61-t&£#&%1RQãW01T V #&%8TSU

q°*,%()ë#,'$61-S!/-QãW-QRQ'<!´#�é£-S*,ç»N�-�*,T´01!$-QNÁ-Q%('<T/és-S!$-P)�-S!¶ñL#&!$N�-SJë*3'�BEAMDH ¥H>*,%1J�*:T$08NÁNÁ*,!;)½#,ñ�'$61-ST´-!$-ST´01ãä'$T V T�T´61#�é¬% V %Ô V +,01!$-��8U õEU:4761-� "-S!$N V J1-QR�*�)ÔRQ#&%1T¶'¥*,%('%M�N>èÎ*,%1J�'$61-�-QãW-QRQ'<!´#&NÁ*,+&%1-�' V R�*3%1JT´'<!´#&%1+ÅRS#&01)8ã V %8+�RQ#&%1T¶'¥*,%('<Tn9POQ!BR79B?TS3=�èUOWV<9B?TS,=$=�*,!´-@*,% V %1)808'×'<#Å'$61-ø-SãW-QRQ'$!$#�é£-S*,ç
u¢'¥*3%1J"*,!´J¨q°#¢J1-Sã.1'�UÎ4761-T� V +&+&TÎN�*,T´T V TG'$61-I#&%1ão)ØñL!$-S-s)"*,!$*,NÁ-�'<-Q!SUi476 V TÎ'$#&) V R5é V ãWã±KM-sJ V T´RS01T´T$-QJ�ãW*3'<-Q! V %øuE-QRQ' V #&%��1U ßEU
Ü



Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02761 ± 0.00036 0.02767

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1875

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4960

σhad [nb]σ0 41.540 ± 0.037 41.478

RlRl 20.767 ± 0.025 20.742

AfbA0,l 0.01714 ± 0.00095 0.01636

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1477

RbRb 0.21638 ± 0.00066 0.21579

RcRc 0.1720 ± 0.0030 0.1723

AfbA0,b 0.0997 ± 0.0016 0.1036

AfbA0,c 0.0706 ± 0.0035 0.0740

AbAb 0.925 ± 0.020 0.935

AcAc 0.670 ± 0.026 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1477

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.426 ± 0.034 80.385

ΓW [GeV]ΓW [GeV] 2.139 ± 0.069 2.093

mt [GeV]mt [GeV] 174.3 ± 5.1 174.3

sin2θW(νN)sin2θW(νN) 0.2277 ± 0.0016 0.2229

QW(Cs)QW(Cs) -72.84 ± 0.46 -72.90

Summer 2003
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Figure 1: L3 measured cross sections for some of the most relevant processes studied at LEP.
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q°#EJ8-Sã�*,T�*�ñL01%8RQ' V #&%�#,ñ×'<61-�� NÁ*,T$Tn-Q%"*,K1ãä-SJ V '$T/."!$T¶'�BEACDÔNÁ-S*,T$01!´-SN�-S%('�U¼ýÏ*3'<-Q!/'<61-�RS-Q%('<!$-�úa#,ñ úN�*,T´Ts-Q%1-S!´+M)�éI*3T V %8RS!$-S*,T$-QJ�ñL01!¶'<61-Q!Sè¢!$-ST´01ãä' V %1+ V %Á*ÅN¼01R¥6�6 V +&61-Q!v�_ú¯)"* V !�RQ!$#&T´T£T´-SRQ' V #&%CU�4761-@NÁ*,T$T*,%1J»é V J8'<6ë#3ñû'<61-t� RS#&01ãäJ°'$61-S%zK�-¼N�-�*,T´01!$-QJëJ V !$-SR�'<ão)²K!)°!$-QRS#&%8T´'<!´01RQ' V %1+:'$61-t� Å TSèMKM#3'<6 V %°'<68-
Á´T$-QN V úa6"*,J8!$#&% V RAÂ°R¥6"*,%1%1-Qãeèûé¬61-Q!$-§#&%8-Ô� J1-SRS*`)¢T�6"*,J8!$#&% V R�*,ãäã|)�*,%8J�'<61-:#3'<61-Q!®ãW-Q)8'<#&% V R�*3ãWã|),èi*3%1J'<61-ÔÁ¶ñL01ãäã|)(úa6"*3J1!$#&% V RAÂnR¥61*,%1%1-QãeèEé¬68-S!$-cKM#3'<6�J1-SRS*`)�6"*3J1!$#&% V R�*3ãWã|),UÎôa%: V +&08!$-T�1U ßØ'$61- V %(á,*3! V *3%±'5NÁ*,T$TJ V T¶'<! V K108' V #&%:ñL#&!I'$61-}Á¶ñL01ãäã|)(úa6"*3J1!$#&% V RAÂ¼R¥6"*,%1%1-Qã V T7T$68#Õé¬%CU4768-�)1!´-Sã V N V %"*,!�)»N�-�*,T´01!$-QNÁ-Q%('<T¼#3ñ£'<68-�� NÁ*,T´T¼*,%8J�é V JE'<6�*,!$- V %�*,+&!´-S-SN�-S%('�é V '$6�'$61-Á-�ê±ú)M-QRQ'¥*�' V #,%1TÅ#3ñI'<61-Ôu¢'<*,%1J"*,!´JÄq°#¢J1-Qãeèû*3T¼*,!´-�'$61-�K8!<*,%1R¥6 V %1+°!<*3' V #&TØ#,ñs'<61-�� UG4768-�)1!´-ST$-Q%('®á3*,ãW01-#,ñ£'$61-�N�*,T´TØ#&K8'¥* V %1-QJ�K()�*�á&-Q!<*,+ V %1+²'<61-�)1!$-Qã V N V %"*,!;)²á3*,ãä01-STnñL!$#,Nx'<61-�ñL#&01!�B¢ACD�-�ê8)�-S! V N�-S%('<T V TÝ&à�� �1ÛÕßJ��à�� àM�±ß��Ø-�Ú®Ui >#,!GRQ#&N�)"*,! V T$#&%Cè�'$61-I*�á&-Q!<*,+,-sñL!$#,N )iË)®RS#,ãWã V J1-S!´T V TÎÝ&à�� �±õ��À��à�� à(õ,Üv�n-ÆÚ®UÎ4761-ST´-á,*3ãW01-QTØ*,+&!$-Q-®é£-QãWãûé V '<6ë'<68#&T$-�)1!´-SJ V RQ'<-QJ V %ë'<61-
u¢'<*,%1J"*3!$Jyq°#¢J1-Sãû#,%�'$61-�K"*,T V Tn#,ñsNÁ-S*,T$08!$-SN�-S%('$T#,ñ7ù�)1!´#&)M-Q!´' V -ST�*3'�B¢ACD� �HM*,%1JyìÃBE?ü*,%1J�'<61-�NÁ*,T$TØ#,ñ5'<68-�'$#&)©
±0"*,!$ç»NÁ-S*,T$01!´-SJÔ*3'n'<61-�Ì>ù�ú}û�üþý ÿ � 2Ý&à��\�(Ã,Ý��_à�� à(ßM�v�n-ÆÚ®U4768-»-�ê V T´'<-Q%1RS-°#,ñ@'$! V )1ãW-�úa+(*,08+&-�ú¯KM#&T´#&%�á&-Q!´' V RS-QT V TÁ*�RS#,%1T$-F
¢08-S%1RQ-z#,ñ@'$61-°%8#&%Eú�scKM-Qã V *,%º+(*,01+&-T´'<!´01RQ'$01!$-P#3ñ5'$61-P-Sãä-SR�'<!$#�és-�*,ç½'<61-Q#&!;),UÅ4G#§ãW#�és-ST¶'n#&!$J8-S!SèÃ'$61!$-Q-P "-F)¢%1NÁ*,%zJ V *,+&!<*3NÁTcRS#&%('<! V K10E'<-¼'$#
�_úa)"* V !@)1!´#EJ801RQ' V #&%ÃèC*,T/T´61#�é¬% V %� V +,01!$-t�1U>�EUn4761-®'aé£#�ÉQú¯R¥6"*,%1%1-Qãû+&!$*,)161T V %±á,#&ãäá,-®T$08R¥6�á,-S!¶' V RQ-STQè%"*,N�-Sã|)��H� � *,%1J»ù9� � U"4761-�%1-SRQ-ST$T V '�)½#,ñiNÁ#&!´-/'<6"*3%PÞ´01T¶'¬'<61-��¯úaR¥6"*3%1%1-SãÈç±ú¯-�êER¥6"*,%8+&-¼J V *,+&!$*,NR�*,%PK�-7T$-Q-S%PñL!$#&N '<68-W� � RQ!$#&T´T�T$-QRQ' V #&%PT$68#Õé¬% V %� V +&08!$-W�8U>�8UÎôa%P+&-S%8-S!<*3ã8-�*3R¥6 V Tû)"*,!$*,N�-Q'<! V T´-SJ V %'<-S!´NÁT5#,ñ¾T´-Qá,-S%§'<! V )1ãä-�úa+&*,01+&-�úaK�#&T$#&%PRQ#&01)1ã V %1+,T/9L4��t&£T<=�U�Û¬-Q'¥* V % V %1+Ø#&%1ã|)
&�eiú¯RS#&%1T´-S!¶á V %1+®RQ#&01)1ã V %1+&T*,%1JÓ*3T$T$08N V %1+ -QãW-QRQ'<!´#&NÁ*,+&%1-�' V Rz+&*,01+&- V %(á3*,! V *,%1RQ-,è/+ V á&-QT°T V êÑRQ#&01)1ã V %1+&TQU sI'½'<!´-S-�ãW-Qá,-Sã V %g'<68-
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 V +&01!$-K�1U\�82û4G!$-S-�úaãä-Qá&-QãÃ "-F)¢%1NÁ*,%§J V *,+&!$*,NÁT×ñL#&!5'<61-/!´-�*,R�' V #&%:- å - æ + � å � æ *,%1J V '<T£RQ!$#&T´TIT$-QRQ' V #&%*,T7ñL01%1R�' V #&%²#,ñiRQ-S%('<!´-�ú¯#,ñ úaNÁ*,T$T¬-Q%1-S!´+M)§RS#,NÁ)"*3!$-SJ²'<#�)1!´-SJ V RQ' V #&%1TQU
u¢'<*,%1J"*,!´J q°#¢J1-Sãø'<61-3)ÿ61*�á,-»'<68-»á3*,ãW01-QT��	� 1 �¼S 1 $ SÙ 1 Û»*,%1J ë � 1 ë S 1 $ S
 1 à8Uü4761-J V T´'<! V K10E' V #,%½#3ñi'<68-$� )8!$#¢J101RQ' V #&%»*,%1+&ãä-�*,%1J²'<61-Å)M#&ãW*,!¬*,%1J»*,â V N®08'$6"*,ã¾J1-QR�*�)°*,%1+&ãä-ST¬#,ñû'$61-$� å*,%1J©� æ V %ë'<61- V !n!´-ST´'ØñL!$*,NÁ-QTSèG*,T/és-Sãäã×*,Tn'<61-ø� å � æ )8!$#¢J101RQ' V #&%�RQ!$#&T´T�T´-SR�' V #,%�J1-Q)M-Q%1JÔ#,%�'$61-á3*,ãW08-ST®#,ñ¬'$61-ST´-§4��t&£TQUÔ "!$#,N *,%º*3%"*,ã|)¢T V T¼#3ñø'$61-ST´-§J V T¶'<! V K108' V #&%8TÅ'<68-�á3*,ãW01-QT®#,ñ¬'<68-:4��t&£T�*3!$--�ê¢'$!<*,R�'<-SJCU�4768-§RS!$#,T$T®T´-SRQ' V #&%�ñL#,!¼- å - æ +ÿ-�ç!� J1-Q)M-Q%1J1T�#&%��	�°*,%8J ë �±Uz4768-ST$-§4��$&£T�*,!´-:*,ãäT$#N�-�*,T´01!$-QJ V %ë'<6 V TnR¥6"*,%1%8-Sã×*,%1J�RS*,%�KM-PRQ#&N®K V %1-SJzé V '$6ë'<61-�!´-ST$08ãä'<Tn#3ñ5'$61-ø� å � æ *,%1*,ã|)¢T V TSU$s@%-�ê8*,N�)1ãä-P#,ñs'$61-ST´-�!$-ST´01ãä'$T V TnT$68#Õé¬% V %� V +&01!´-��1U �1U®4761-�4��$&£TÅ*3!$-PñL#&01%1Jz'$#½K�-�RS#&%8T V T¶'<-Q%±'Øé V '<6'<68-"u±'¥*,%1J1*,!$J�q°#¢J1-Sã¾-�ê8)�-SR�'¥*3' V #&%8TSU

s@TØñL#&!^� å � æ èÏ'<68-�.1%"*,ã×T´'<*3'<-�ù¾ù�)1!´#�á V J1-STÅ*,RQRS-ST´TÅ'$#½'$61-:ù¾ù¾ùº*,%1J��Cù¾ù�4��$&£TSèÏé¬6 V ãä-�'$61-."%"*3ãCT´'<*3'<-
�Cùë)1!´#Õá V J1-ST¬*,RQRS-QT$T7'<#®'$61-
���Ãùz*,%8J½ù��Ãù»4��$&£TSU×4761-QT$-ØRS#,01)1ã V %1+&T7*3!$-n*,ãäãMâQ-S!´#Á*�'I'<!´-S-ãW-�á&-QãeU�u¢'<*3' V T´' V RST×*3!$-7'<#¢#ÅT´N�*3ãWã8'$#Å*3%"*,ã|)¢T´-@*,%8+&01ã *3!�J V T¶'<! V K108' V #&%1TQUd�ø#�é£-�á&-S!Qè8'<68-øRQ!$#&T´T£T´-SRQ' V #&%8Ts*3!$-ñL#&01%8J½'$#�K�- V %½*,+&!´-S-QNÁ-Q%±'7é V '<6}u¢'<*,%1J"*,!´J�q½#EJ1-Qã¾)1!$-QJ V R�' V #&%1TSU% 0"*,!´' V R�RS#,01)1ã V %1+&T�*,!´-�*,ãäT$# V %(á&-QT´' V +(*3'$-SJÃU§4768-�RS!´#&T$TÅT$-QRQ' V #&%Ô#3ñ7- å - æ + � å � æ � V TÅ*��M-SRQ'$-SJK()����H� � *,%1J½ù��H� � 
¢01*,!´' V R/RQ#&01)1ã V %1+&TQU sI'ØB¢ACD»RQ-S%('<!´-�ú¯#,ñ úaNÁ*,T$T£-S%1-Q!$+ V -ST£'$61-ST´-nRS#&%('<! V K10E' V #,%1T*,!´-,èÏ*,RQRS#&!´J V %1+:'$#§'<61-�u¢'<*,%1J"*3!$Jyq°#¢J1-SãÆè¾%1-S+&ã V + V K1ãW-3èC*3%1Jz'<6 V T V T@ñL#&08%1Jz'<#§K�- V %�*,+&!´-S-SN�-S%('né V '<6'<68-�J1*3'¥*8U
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LEP charged TGC Combination 2002

DELPHI L3 OPAL     3D Fit - Preliminary
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uE-S*,!$R¥6 V %1+®ñL#&!£'$61-^� V +&+&T£KM#&T´#&%²*,%1J§#3'<61-Q!I%1-Qé )"*,!¶' V RQãW-QTsé£*,T7#&%1-/#3ñG'$61-nNÁ* V %�* V N�T£#,ñ5B¢ACD� �H¢*,%1JBEAMDH ¥H;H U±B¢ACD V TÎ*c)�-S!¶ñL-SR�'û-S%(á V !´#&%1N�-S%('i'$#@)�-S!¶ñL#&!$NÓ'$61-ST´-IT´'$01J V -QTSè3KM-QR�*,01T´-I#,ñ1'$61-s'$61-S#,!$-Q' V RS*,ãWão)/é£-QãWãóú01%1J8-S!$T¶'<#¢#EJ V % V ' V *,ãM9�*,%1J®."%"*3ã;=GT¶'¥*3'$-,è±*,%8J®é£-QãWã ú¯01%1J1-Q!$T¶'<#¢#EJ®6 V +&6Eú¯)M-Q!´ñL#&!´N�*3%1RS-s61-S!´NÁ-�' V RsJ1-Q'$-SR�'<#&!´TSUð£-QñL#,!$-�'<61-�T´'<*,!´'¶úa01)�#,ñ/BEACD�%8#°-�ê8RQãW01T V #&%�ñL#&!�*�� V +,+&TnN�*3T$TÅ*,!$#&08%1J�âQ-S!´#°#&!�*,K�#�á&-
�8U\£��n-ÆÚ-�ê V T´'<-QJÃè¾*,%8J V %°'$61-®NÁ*,T$Tc!$-Q+ V #&% V %ëK�-Q'aés-S-Q%�#,%1ã|)½T$NÁ*,ãäãGK1*,%1J1T@és-S!´-P-�êERSãä01J1-QJÃUØð{)�q»*,!$R¥6�Û�Ü&Ü&à'<68-*� V +&+&Tûé£*,Ts*,ãW!´-�*,J�)P-�êERSãä01J1-QJ V %P'<68-cNÁ*,T$T×!$*,%1+&-¬#,ñÃàRÆ8ß&õ×�n-ÆÚ *3%1J V %�'$61-¬T$01N�N�-S!×#,ñC'$61-øT<*,N�-
)&-S*,!/'<68-®N�*3T$T/ã V N V '7és-S%('�01)ë'<#¨�c�¨�Ø-�Ú�Un4761-®ñL01ãWãsBEAMDH ¥H�J1*3'¥*�T´-Q'Ø-�ê8RQãW01J8-STn'<61-¼!$-S+ V #&%ë08)ë'<#²*
� V +&+&T7NÁ*,T$T7#3ñ £c£��n-ÆÚ�U

sÿãW*,!$+&-×-3�C#&!¶'Îés-S%(' V %('<#¬'<61-sT$-S*,!$R¥6®ñL#&!Ï#,'$61-S!G%1-�éº)"*,!´' V RQãW-STQ2Ï61-�*�á!)¼T¶'¥*,K8ãW-×)"*,!¶' V RQãW-QTSè,R¥61*,!$+ V %1#&TQè%1-Q08'<!$*,ã V %1#&TSè¬T´ãW-S)E'<#&%1TQècT;
±0"*,!$ç±TQè@R¥6"*,!´+&-SJp� V +&+&T´-STSè¬-�ê8R V '$-SJgãW-Q)8'<#&%8TSè¬ñL#&01!´'$6_ñ�*,N V ã|)Î
±0"*3!$ç±T²*,%1JãW-Q)8'<#,%1T�*,%1J�'<61-P'<#,)y
±0"*,!´ç>UÔgø#&%1-�#,ñ£'$61-ST´-Á)1*,!´' V RSãä-ST/é£*,TØñL#&01%1JÃèG*,%8J�ñL#&!ØN�#&T´'ØRS*,T$-QT�'$61-�N�*,T´Tã V N V '£!´-�*,R¥68-SJ°'$61-Øç V %1-QN�*3' V R/ã V N V 's#,ñ���?TSÂ5&ßEU
� V '$6�'$61- V %1RS!´-�*,T´-SJ�-Q%1-S!´+M)�#,ñ�B¢ACD� �H;Hóè,'<68-*� V +&+&T×T´-�*,!´R¥6:-S%('<-Q!$-QJ§*�%8-Qég)16"*3T$-,U	sI'5'<68-Ks@*,R¥61-S%és#&!$ç±T$68#&) V %�Û�Ü&ÝM£ V 'céI*,TnRQ#&%1T V J1-Q!$-SJ�-�ê8)�-S! V N�-S%('¥*3ãWã|)½J V K�RS01ã '@'<#§-�êE)1ãW#&!´-®'<61-¼!$-S+ V #&%Ê?¨x�� ?��*,%1J V NÁ)�#&T$T V K1ãä-5'$#n!$-S*,R¥6Þ?¨x�� ?TS±U ä T V %8+n)1!$#¢RS-QJ101!$-QT×K"*,T$-QJÁ#,%®'<61-7T V ã V RS#&%¼N V RS!$#�á,-S!´'$-�ê®J1-Q'$-SRQ'$#&!'<#�'¥*3+�K}
±0"*,!$ç±TQè>'$#&+&-�'<61-Q!¬é V '<6½T$#&)86 V T¶' V RS*3'<-QJ»*3%"*,ã|)¢T V TI'<-QR¥61% V 
¢08-ST V '¬éI*,Tø)�#&T$T V K1ãä-/'<#�+&#�KM-3)&#&%1J?�� *3%1J·?TS²'<#»!´-�*,R¥6º*²."%"*,ã5ã V N V 'n#,ñ_?¨x�� Ç É 3 ?TS¢U°ôa%�'<61-Áã *,T¶'t),-�*,!Å#,ñØBEAMD !´01%1% V %1+°'$61--S%8-S!$+�)»é£*,T V %1RQ!$-S*,T$-QJë'<#²*,K�#&08'nß,à&Ý¨�n-ÆÚZ*,%1J�*Á6 V %('n#,ñ5*¨� V +&+,T@T V +&%"*,ãÎ*3'Ø*:NÁ*,T´T@#,ñs*,K�#&08'¼Û&ÛÕõ

�n-ÆÚÑéI*,T5)1!´-ST$-Q%('<-SJ V %�gc#�á&-QN®K�-S!sß,à&à&à/é V '<6�*�RQ#&N®K V %1-SJ�T V +&% V ."R�*3%1RS-¬#,ñÃßEU ÜØT¶'¥*,%8J"*,!$J�J1-�á V *3' V #&%1TQU4761-½J"*3'<*�6"*�á&-½K�-S-S% ñL01!´'$61-S!�*,%"*3ã|)¢T$-QJ_*,%1J�'<61-²."%"*3ã7T V +,% V ."RS*,%1RQ-°#,ñc'<61-²T V +&%"*3ã V T�ãW-QT$TSèI*,KM#,08'Û&U>Ã:T´'¥*3%1J"*,!´JÔJ1-�á V *3' V #&%1TQèÏ*,TØT$61#�é¬% V %� V +&08!$-ø�1U õEUP4761-�RS#&N¼K V %1-QJ�BEACD�!´-ST´01ãä'ØñL#&!/'$61-�� V +,+&T V TQ2?¨x¹zÓÛ&ÛA���\���n-ÆÚv*3'cÜ(õcï &Iý�U
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4761-½N�* V %ÑBEAMD_!$-QT$01ã '<T�6"*�á&-½KM-Q-S%ÿT´01N�N�*,! V T´-SJ V %�'<61-²)1!´-Qá V #,01TÁR¥61*,)8'<-Q!$TQU_ô¯' V T V N�)M#,!´'¥*3%±'¼'<#J V T$RS08T$T¬'<61-�ì,í�îpBEACD»)1!$#&+,!<*,N�NÁ-/*,%1J V '$Tø+,#(*,ãWTI*,%1J½J1-ST´RS! V )8' V #&%�9�T´-S- Ç×�¢ÊÕ­��eÀ¥­¼�,}.-0/21 =�U4761-ë)16()¢T V RST�'$#&) V RST�N�-S%(' V #&%1-QJÃ2ë4761-°NÁ-S*,T$08!$-SN�-S%('$T:#,ñ/'$61-}� K�#&T$#,%�*,%1J V '<T�RS#&N�)"*,! V T´#&%é V '$6½BEACD� �H3NÁ-S*,T$01!´-SN�-S%('<TQè('<61-7'<-QT´'s#,ñ�'<61-¬-�ê V T´'<-Q%1RS-¼9Æ*3%1JÁT¶'<!´-S%1+,'$6>=û#,ñ�'<61-¬RS#,01)1ã V %1+n#,ñM'<61-¬+(*,08+&-K�#&T$#&%8T@9L4��t&7=û*3%1JP'<61-�� V +&+&TûT´-�*,!´R¥6Á61*�á,-cK�-S-Q%Á)�-S!¶ñL#&!$N�-SJCU � '<61-Q!û'<#&) V RSTQè(ã V ç,-I'<-QT´'$T5#3ñ % &��g*,%1J61-S*�á!)¨f>*�á,#&01!¼9Æð7=I)16()¢T V RSTø6"*�á&-�KM-Q-S%»RQ#&N�)1ãW-�'<-SJCUs "#&!¬*3ãWãM'$61-ST´-Å'$#&) V RQTSè1N�#&!´-/éI*,Tc*,R¥6 V -Qá,-SJ°'$6"*,%é£*,Tc#,! V + V %"*,ãäã|)P)8ã *,%1%8-SJÃU×4761-Ø)"*,!¶' V R V )1*3' V #&% V %§'$61-�ýi�PRQ#&T$N V Rn)1!´#&+&!$*,NÁN�-@é£*,Tc*,ãWT´#PT$01RQRS-ST´T´ñL01ãÆU� %»*,ãäãC'<68-Å*�ñL#&!$-QNÁ-Q%±' V #&%8-SJ²T$01K±Þ´-SRQ'$Tc'$61-ST´-ST@61*�á,-ÅK�-S-Q%°é¬! V '$'$-S%�9�T´-S-$s@)1)�-S%8J V êrs/=�U54761-ØT´'<*��*,%1J e�6ÃU\�®U5T¶'<01J8-S%('<TÁRS#&%('<! V K10E'<-SJ�T$08K1T´'<*,%(' V *3ãWã|)Ô'<#z'<61-²."%"*3ã7)101K1ã V R�*�' V #,%1TP#&%º'<61-QT$-²'<#&) V RST°9�T´-S-
s@)8)M-Q%1J V ê²ð7=�U4761-ø#&K¢Þ´-SR�' V á&-ST£*,%1J�N�* V %P+&#(*3ãWT�#,ñ�'<61-ÅBEAMD:)1!´#&+&!<*3NÁN�-76"*�á&-øKM-Q-S%Á*,R¥6 V -Qá&-QJ:J101-7'$#�'$61-¬-�êERS-Qã úãW-Q%('I)�-S!´ñL#,!$NÁ*,%1RS-ø#,ñÃ'$61-®B¢ACD½N�*3R¥6 V %1-3è¢é¬6 V R¥6:+(*�á,-/NÁ#,!$-øãW01N V %1#,T V '�)®*,%1J:J1*3'¥*Ø'<6"*,%:*,%(' V R V )"*�'<-SJCU
�/01-�'<#�'$61-®RS#,N®K V %8-SJë-3�C#&!¶'/#,ñ×-�êE)M-Q! V N�-S%('<*,ã V T´'<T¬'<68-®J1-Q'$-SR�'<#&!´Tn*,%1Jë08%1J1-S!´ã|) V %8+:)16()¢T V RQTn6"*,T V N�ú)1!´#Õá,-SJ:RQ#&%1T V J1-Q!<*,K1ão)&U � %�'<6 V T5K1*,T V TSè±)1!$-QR V T V #,%�'$-ST´'$T£#,ñM'<61-*u¢'<*,%1J"*,!´J¨q°#¢J1-Qã�RQ#&01ãäJÁK�-c)�-S!¶ñL#&!$N�-SJCU
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4761-ëB¢ACDº!$-QT$01ã '<TØé£-Q!$-�T´01N�N�*,! V T´-SJÔK()� "!<*3%1ç�� V ãäRSâS-Qç V %Ôß,à&à&à½*,TQ2©Á´4761-Á6 V T¶'<#&! V R�*,R¥6 V -Qá,-SN�-S%('#,ñøBEAMDÔ6"*,T@KM-Q-S%z'<#:-QT´'<*,K1ã V T$6»é V '<6�*,%ë*,T´'$#&% V T´6 V %8+:J1-S+,!$-S-P#3ñ×! V +,#&01!c*,%1JzK�-F)&#,%1J�*,ãWãG!$-S*,T$#&%1*,K1ãW-J1#&01K8'�é¬61*3'×é V ãWãET´'<*,%1JPñL#&!û'<68-IñL#&!$-QT$-S-S*,K1ãä-¬ñL0E'<01!´-8 g)�-S!´6"*,)1T�ñL#&!û*,ãWã¢' V N�-8 g*,Ti'$61-Ié£#,!$ç V %1+Ø4761-Q#&!;)#,ñ9q»*3'´'<-S!£UäU Uû*,%8J®'<#n+ V á&-£08TûT$#&N�-£á,-S!;)¼J1-Q.1% V '$-7*,%1JPT´)M-QR V .1RIRSãä01-STiñL#,!Îé¬6"*3'ûã V -QTiK�-F),#&%1JÃU Âm�/-ST$) V '<-'<61-:ãW*,!$+,-Á-3�C#&!¶'P#,ñ¬-�ê8)�-S! V N�-S%('¥*3ã V T¶'<TÅ*,%1J�'$61-S#&! V T¶'<T¼%8#z%1-Qé )16()¢T V RST½9 �S¸~�(¸ èiT$01)�-S!´T;)¢NÁN�-Q'$!;)8=Å6"*3TKM-Q-S%ºJ V T´RS#�á&-Q!$-QJÃUÔý¾#¢#&ç V %1+»NÁ#&!´-�RQãW#&T´-Sã|)�*3'¼'<61-:)8!$-ST´-S%('�T´'<*3'<01T¼#,ñ¬'<61-:-QãW-QRQ'<!´#�é£-S*,ç�.1'®#&%1-:RS*,%*,!$+&08-/'<6"*3'¬'$61-nT V '<0"*3' V #&% V T7%1#,'7'$6"*3'øRSãä-�*,!7*3%!)¢N�#&!$-3U×4761-Ø#Õá,-S!$*,ãWã:9 n #,ñÏ'<61-n.1'ø6"*,T¬*�)1!´#&K"*,K V ã V '�)#,ñ£#,%1ã|)}�1U õcïp*,%8J�T´#&N�-PNÁ-S*,T$01!´-SN�-S%('<TØ#,ñ×'$61-�-SãW-QRQ'$!$#�é£-S*,çëN V ê V %8+§*,%1+&ãä-P*,!´-�*,KM#,08'×�§T´'<*,%1J"*,!´JJ1-Qá V *�' V #,%1Tn*,)"*3!´'�U$�g61-Q'$61-S!n'$6 V T V T5Þ´01T¶'ÅT¶'¥*3' V T¶' V RQT/#&!n*§T V +&%z#,ñ5T´#&NÁ-�'<6 V %1+§N�#&!$-®RQ#&N�)1ã V R�*3'$-SJ V %'<61-$� V +&+&T7T´-SRQ'$#&!Sè V T7J V K�RQ01ãä'7'$#�J8-SR V J1-,U5 "08'$01!$-Ø-�êE)�-S! V N�-S%('<T7é V ãäãCT´61-SJ°ã V +,6±'I#&%½'$6 V TT
±01-QT´' V #&%ÃU
sI'n'$61-PýÏ*,!´+&-ø�@*3J1!$#&%m&£#,ãWã V J1-S!c*3'$&���Û�gvJ V �C-Q!$-S%('Ø-�ê8)�-S! V N�-S%('<Tcé V ãWãÏ'¥*3ç,-P#�á&-Q!/'<61-¼'$#&!$R¥6z'$#*,%1T´és-S!t
±01-ST¶' V #,%1T¼ã V ç,-32$�g61*3' V T�'$61-�#&! V + V %�#,ñ£N�*,T´T:9a� V +&+&TØ#&!ØT$#&N�-Q'$6 V %8+°-QãWT$-�= Ò �g6() V T�'$61-S!´-N�*3'´'<-Q!Ï*,%1J¼61*,!$J1ão)Ø*,%()Ø*,%(' V úaNÁ*3'´'<-S! V %n'<61-501% V á&-S!´T$-�Ò²4761-£ýX�²&£K�-�êE)M-Q! V NÁ-Q%±'Gé V ãäã&)1!´#&KM-�'$61-sãW*3'$'$-S!
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