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Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02758 ± 0.00035 0.02767

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1874

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4959

σhad [nb]σ0 41.540 ± 0.037 41.478

RlRl 20.767 ± 0.025 20.742

AfbA0,l 0.01714 ± 0.00095 0.01643

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480

RbRb 0.21629 ± 0.00066 0.21579

RcRc 0.1721 ± 0.0030 0.1723

AfbA0,b 0.0992 ± 0.0016 0.1038

AfbA0,c 0.0707 ± 0.0035 0.0742

AbAb 0.923 ± 0.020 0.935

AcAc 0.670 ± 0.027 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.410 ± 0.032 80.377

ΓW [GeV]ΓW [GeV] 2.123 ± 0.067 2.092

mt [GeV]mt [GeV] 172.7 ± 2.9 173.3
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W®�©%u��\¡��g�B�V^M�B _ED�J^VLo�D,�nD,_/NkB�D]��D,F�z#U�NkOI�!$[% FtNAF�P¶D,PED��HG��¶O�xu�"�a�AD��i�A�TV^G"}E�nD ¢ � �|G"Vro"D�U
F�PIO1o"D��noRV^D¡g9O�xTNHBED��!$&%7V^PfÏnD�M�NkO��CM�B�F�V^Ppg�BEVLM�B�VLUC_ED,UnM,�nV^�qD,_¶VLP�`cª�£¡e®�

�CBEDhFt_�otF�PvN�F�G"D&O�x���}EV^JL_EV^PEG��!$[%ÍFtN*!h$�#)$jghF�UZNkBED&lqO"UHUnV^�EVLJ^VLNw��NkO�V^PEM�J^}E_EDKNHBED~FtJ^�HD,F�_��
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NkB�D�BEVLG"Bsl��HV^M�D�NkF�G�Otx Un�RPEM�BE�nO�Nk�nO"Pp�kFt_EVyFtNHV^O"Pµ�vD,z#VLNHNHD,_#�v�sD�J^D�M�Nk�nO"PEU~F�PE_|lqO"UnVLNk�nO"PEU&}EPE_ED��
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M,D�PvNkD,�SQwO�xyQ{z|FtUHU�D�PED,�nG��]_ED�l�D�PE_ED�_#O�P]NkBEDh�HFtNkD~O�x�NkBED #��¶NH�HV^l�U�F�PE_]NHBEDCF(otF�V^J^F��EJLD #��¶zsF���Q
G"VLP��Zg�B�V^M�B�g~F�U+G"VLo�D,P �v� NHBED|_EV��µD��HD�PEM,D#��D¡Nwg~D�D,P¤NHBEDszsFf«©V^z�}EzÎF(otF�V^J^F��EJ^D1#�� o"O"JrN�F�G"D
F�PE_ NHBED�#���o"O�JLN�FtG"D¸�HD��R}�V^�HD�_mNHOIUH}EU�N�F�VLPÍNHBEDi��D,F�z#U�FtNANkBEVLUAM,D�P�NHD,�SQwO�xyQ{z|F�UnUAD,PED��HG����i�{N
g~F�UulqO"UnUHV^��J^DhNkO�O"lqD,�HFtNkD��!$[%¤FtNuF�P#D,PED��HG��iJLO*guD,�KNHB�F�PiNkBED�zsFf«©V^z]}Ez�O"PED�F�PE_#UnNHV^JLJ���D�D,l
NkB�DC��D,F�zsUK_�}E�HVLPEG #��¶NH�HVLlEU,�­°�O1g~D¡o"D��,�EFfN�NkBEDCzsFf«©V^z�}Ez��qD(FtzÔD,P�D,�HGt��W�g�VrNkBEO"}©N[F�Pv� #��
zsF��HG"VLP�\ZNHBED�F(o�D,�kFtG"D�l�B��RUnV^M,UuM,OvFtUnNuJyF�U�NkD,_#O"PEJr�p£ ¢ zsVLP�}�NkD�U,�vg�BED,�nD(F�U&NkBED '�JLJEUHD¡NnQw}�lsNkVLzsD
g~F�U�F��qO"}�NCd��]zsVLPR}©NkD,U��&³¨l�D��kFtNHV^O"P|FtNhNkB�D¨z|F*«�VLz]}Ez±D,P�D,�HGt�|guO"}EJ^_p�qD���}EVrNkD¨VLPED��#M,VLD,PvN(�
F�PE_]NHBEDCJ^}�zsVLPEO"UHVrNw��lE�HOR_E}EM¡NkVLO"P¸�kFtNHD~guO"}EJ^_i�qDhUHD¡o"D��HD,Jr�¸�HD�_E}EM�D,_��K�ZO�F�M�BEV^D¡o"DhNHBEDCBEV^G�BED,U�N
D���D,M¡NkVro"D��qD(Ftz<D�PED,�nG��sF�PE_sz|F�VLPvN�F�VLPsFtPaF�M�M,D,l©N�F��EJLD�JL}Ez#V^PEO"UnVLNw��lE�HOR_E}EM¡NkV^O�PsJLD�o"D�J®�©F+Unl�DÓQ
M,V^F�J��kF�z#lEVLPEG+U�Nk�HFtNkD�G��¶W����	�
�	�
�����������������
�����(\KghF�U~V^z#lEJ^D�zsD�P�NHD,_#V^P#NkBED��"D(Ft�����"�"�|`cª�dfe��K¯
lEBv�RUHVLM,U '�JLJ�g~F�UKU�N�F���NkD,_iFfNKF�JLO*guD,�TD,PED��HG��aW®�)#���NH�HVLlEU­zsF��HG�V^P�\Ó�fNHBED,P¸�HF�zslqD,_+V^P]M�O"J^JLV^UnV^O"P
NkOsFizsD�_EV^}Ez D,PED��HG�� WS£0#��¤Nk�HVLlIz|F��nG"V^P�\¡��F�P�_ '�P�V^UHB�D,_/FfN�NHBED�z|Ff«©VLz]}Ez<��D,F�z D,PED��HG��
WYP�O z|F��nG"V^P�\¡� �CBEDp��FtJyF�PEM�Da�qD�NwguD,D,PjNkB�DpD���D,M�NHVLo�DpD,PED��HG��¤F�PE_jJ^}Ez#V^P�O"UHVrNw�ÍlE�HOR_E}EM¡NkV^O�P
�kFfNkDAghFtU�M�O"PEU�N�F�PvNkJr�pO"l�NHV^z#V^Õ�D,_aNkO#F�M�B�V^D�o�D�F¸zsFf«©V^z]}�z�°�V^G"G"UC_�V^UHM�O1o"D,���Il�OtNkD,PvNHVyF�J��

�CBED]z#V^PEV Qw�HF�zslIU�Nk�kFfNkD,Gt�¶D�zslEJLO1�"D,_¶V^P �t�"�"�|FtPE_/NkBED+G"�kFt_E}�F�JZV^PEM��HD,F�UHD+O�xKNkBED]F�M,M�D,JrQ
D,�HFtNkVLPEG�G"�kF�_�V^D,PvN&V^P�£1ª"ª�ª��nD,UH}�JLNkD�_|VLPaFAg�V^_ED�UHM,FtNHNHD,�~OtxµNkB�D��!$[% M,D,PvNHD,��Q{O�xyQwzsF�UnU&D�PED,�nG"V^D�U
_E}E�nV^PEGsNkBED+JyF�U�N�NwguOa�"D(Ft�HU¨O�xKNHBED]�!$[%&�|lEB�F�UnD��A�TV^G"}E�nD ¢ � ¢ UnBEO1g�U¨NkBED�V^PvNkD�G"�kFtNHD,_/JL}Ez#VrQ
PEO"UnVLNw��M,O�J^J^D�M�NHD,_¶�v�INkB�D]�! sDÓ«�lqD,�nV^z#D,PvN¨_�}E�HVLPEG|D,F�M�B¶�"D,F��¨O�x­NkBED��Z$[%&�slE�nO"G"�HF�z������CBED
_�FtNkF F�P�F�Jr�RÕ,D,_jVLP NkBEVLU]NkBED�UHVLU]ghF�U]NkF���D�Pj_E}E�HVLPEG £1ª"ª�bfQ������"���­g�BED�P·�Z /M�O"J^JLD,M¡NkD,_jFt��O"}©N
dv�"� lE��)��¸FtNsM,D,PvNHD,��Q{O�xyQwzsF�UnUsD�PED,�nG"V^D�Us�qD�NwguD,D�P £1b"ª���DY�ÎF�PE_����"b���DY�¸���CBED�BEV^G�BED,U�N
lqD(F��aJL}Ez#V^PEO"UnVLNw�sO�x­F���O�}�N�£�� � �¤£(��� ! M�zI) ! U¡)��ughF�U�F�M�BEVLD�o�D,_¶VLPÍ£1ª"ª"ª���M,O"�n�HD,Unl�O�PE_EV^P�GiNHO
NkB�D+F(o�D,�kFtG"D+�qD(Ftz�M,}��H�HD�PvN�O�x�¥©� ¥]zs¯<W�V^PpNwg~OiNkVLzsD�U ¢ �E}EPEM�BED�U�\Ó�
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¯hN��!$[%C£"�µNkB�D]�HD�UHO"P�FtP�N¨_ED,lqO"JyFt�HV^Õ,FtNkVLO"P�zsD¡NkBEOR_j`²ª"bfeTghF�UA}�UHD,_/NHOa_ED¡NkD,�nzsVLPED�NHBED]�qD(F�z
D,P�D,�HGt��NHOaF|lE�nD,M�V^UHVLO"P¶Otx&F���O�}�NA¥sÐ�D��Ò`²ª"ªfe����CB�D�z#D�NkB�O©_/}©NkV^JLV^Õ�D,_INkBED]�©O"��O�J^O1ovQw�ZD,�HP�O*o
D���D,M¡N#` £1�"�teZNkB�FfN¨J^D,F�_EU�NkOaUnD,JLxyQ{l�O�JyF��nV^Õ(FfNkV^O�PpO�xKNkBED���D,F�zsU�l�F��HF�J^JLD,J&W�FtPE_ÍF�PvNkVLl�F��kFtJ^J^D�J \&NHO
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�­VLG"}E�HD ¢ � ¢ �K�wPvNHD,G"�HFtNkD�_�JL}EzsVLPEO"UnVLNw�s�HD,M�O"�H_�D,_������! ��

NkB�D�zsF�G"P�D�NkVLM¨�qD,PE_EVLPEG '�D,JL_�_�}EDANkOiUn�RPEM�BE�nO�Nk�nO"P¶�HF�_EV^FtNkVLO"PpD,z#V^UnUHV^O�P��
�CBED¸lE�nD,M,D�UHUnV^O"P x��HD���}ED,PEM¡� O�x[NkB�D]l�O�JyF��nV^Õ(FfNkV^O�P�o�D,M�NHO"�¨g~F�UAzsD,F�UH}��HD,_ �v�¶V^PE_E}�M,V^P�GpF

�HD�UHO"PEF�PvN�_ED�l�O�JyF��nV^Õ(FfNkV^O�PpO�x­NHBED+�qD(FtzÑg�VLNkB�Fi�kF�_EV^F�J�O"UnM,VLJ^JyFfNkV^P�G0'�D,JL_�x��nO"z¦FiM,O"VLJ®�[�{x�NkB�D
lqD,�nNH}E�H�EFtNkVLO"P¤x��HO"z NkBEDI�HF�_EVyFtJ '�D�J^_¤g~F�UiV^PjlEB�F�UnDpg�VLNkB NHBEDpUHlEVLPjlE�HD�M,D,UnUHVLO"P��uNHBED,PjNkB�D
UHl�V^P �nO�N�FfNkV^O�PEU�Ft��O"}©N+NHBED|_EVL�HD�M�NkVLO"PmO�xCNkBEDsl�D��nNH}E�H��FfNkV^O�P '�D�J^_¤M,F�}EUnD,_ NHBED|UnlEV^PEU+O�xCNkB�D
l�F���NkVLM,J^D�UhNkOil�F���NkV^F�J^Jr���EV^l��[¯��qO"}�N�£1� � NH}E�HP�U�O"�CO�PED�UHD,M�O"PE_�g~D��HD�P�D,D,_�D,_�NHOi_ED,U�Nk�HO1�INkB�D
Nk�HF�PEU�o"D,�nUHD¸lqO"JyFt�HV^Õ,FtNkVLO"P��&�CBED�l��HD,M�D,UnUHV^O�P/x��HDK��}ED�PEM���ghFtU�lE�nO"l�O��nNkVLO"P�F�J�NHOsNHBED+D�J^D�M�Nk�nO"P��cU
D,P�D,�HGt����NHBR}�U�O"P�D�M�O"}EJL_�DÓ«RNk�kFtM�N�NkBED�F(o"D��kF�G"D��qD(F�zÑD�PED,�nG��I�v�IzsD,F�UH}��HV^P�GiNHBEDAx��HD��R}�D,PEM¡�
O�xZNkBED�lqD,��Nk}E�n��FtNkVLO"P�'�D,JL_IM,O"�n�HD,Unl�O�PE_EV^P�G#NHOiNHBED��HD�UHO"P�FtP�N�_ED�l�O�JyF��nV^Õ(FfNkV^O�P��

/�P�x�O��nNk}�P�FtNkD�JL��� _ED,lqO"JyFt�HV^Õ�V^PEGsD���D,M¡NkUA_E}ED¸NHOpz|F�G�PED�NHV^M�'ED,J^_ VLzslqD,��x�D,M¡NkV^O�PEU�VLPEM,�nD(F�UnD,_
UHBEF��HlEJr�|g�VrNkBpNkBEDA�qD(FtzÑD,PED��HG����[�CBR}�U,��NkBEDAz#D�NHBEOR_pO�x­�nD,UnO"P�F�PvN�_ED,lqO"J^F��HVLÕ(FtNHV^O"P#ghF�U�VLziQ
lqO"UHUnV^�EJLD�NHOa}EUHD]FtN��qD(Ftz�D�PED,�nG"V^D�UAF��qO1o"D¸F��nO"}EPE_¶d"�p�AD��¸��¯hNA�!$[%&�©�µP�}EM�J^D(Ft��zsF�G"PED¡NkV^M
�HD�UHO"PEF�PEM,D#W $¨Ð #�\&l��HO"�qD,UhVLPEUHD��nNHD,_pV^P¶£1d�O�xZ�!$[%·_�V^lqO"J^D�zsF�G"PED¡NkU~guD,�nD¨}EUHD�_pNkO]z#O"PEVrNkO"�
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NkB�D|zsF�G"PED¡NkV^M '�D�J^_ x�O"�+F¶�nD,JyFfNkVLo�Ds�qD(Ftz D�PED,�nG���zsD,F�UH}E�nD,z#D,PvN(���CBEDalE�nO"�qD,U�guD,�nDaM(F�JLVrQ
�E�HFtNkD�_aFtNuJ^O1guD,�&D,PED��HG��#}EUnV^PEG�NkBED��HD�UHO"P�FtP�N~_ED,lqO"J^F��HVLÕ(FtNHV^O"P¸z#D�NHBEO©_µ���CBED�}EPEM,D��nNkF�V^PvNw�#O�x
NkB�D#DÓ«RNk�kFtl�O"J^FtNkVLO"P/NkOpNHBED#F�M�NH}�F�JK�!$[%&�I�qD(F�zÒD,PED��HG"VLD,U�lE�HO1o�D,_�NHOI��D¸NkB�D#JLD(F�_�V^PEGpD��H�HO��
O"PpNkB�D�D�PED,�nG��Iz#D(F�Un}E�HD�zsD�P�N,�

�wPiO"�H_ED���NkOAM�BED�M��]NkBEDhotF�JLV^_EVrNw��O�x�NkBED $�Ð #hQwD¡«RNH�kF�lqO"JyFfNkV^O�P]zsD¡NkBEOR_iF�PE_]NHO��HD,_�}EM,DCNkB�D
Un�RU�NkD,zsFtNHV^M|D��H�nO"�,�KF�UHlqD,M�VyF�J&z|FtG"PED�NHV^MiUHlqD,M¡Nk�nO"zsD¡NkD��I` £(��£�e&ghFtU]V^PEU�N�F�JLJ^D�_�VLPÌ£1ª"ª�ª��I�CBED
V^_�D(F]ghFtU�NHO¸zsD,F�UH}��HDANkBED��qD(F�z<Nk�HF*ÏnD,M¡NkO"���p��D¡x�O"�HD�FtPE_�Ftx NkD���FiUnl�D�M,V^F�J�_EVLl�O"JLD¨zsF�G"PED¡NCO�x
��PEO1g�PIV^PvNkD�G"�kFtNHD,_�'�D�J^_��RNkBED��HD����a_EV^�nD,M�NHJL�#_ED¡NkD,�nzsVLPEV^P�G�NkBED���D,F�z D�PED,�nG��a_�}E�HVLPEG]lEBv�RUHVLM,U
�H}�PEPEV^P�G¶FtN+�!$[%&�©�p�AO©OR_mF�G"�nD,D,z#D,PvN��qD�NwguD,D,P�NkBED#z|FtG"PED�NHV^M¸Unl�D�M�Nk�nO"z#D�NkD���FtPE_
$�Ð #hQ
D¡«RNH�kF�lqO"JyFfNkV^O�PÌz#D�NkB�O©_EUsghF�UpO��EUHD��no"D�_¬` £1�v�*e®��F�PE_�NHBED/NkO�NkF�J�D,�H�nO"�aO"P�NHBEDÍ�!$[% �qD(F�z
D,P�D,�HGt�#g~F�U&D,U�NkV^zsFtNHD,_ ` £1�" *e�NkO���D�F��qO"}�N�£"£AÐ�D��<W�O"� ��������£ �i\[F�PE_a����Ð�D��<WY��� �"���i\�x�O��
NkB�D�_EFtN�F]N�Ft��D,P�V^PÍ£1ª"ª�bfQ�£1ª�ª"ª]F�PE_IVLP¶�t�"�"���E�nD,Unl�D�M�NkVro"D�JL�"� �
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�CBED��! ]_ED¡NkD,M¡NkO"�Cg~F�UC_ED�UHV^G�PED,_pNkO¸�nD,M�O"PEUnNH�H}EM¡N�F�PE_pV^_�D,PvNkVrx �|l�Ft�nNkVLM,JLD,U~l��HOR_E}EM,D�_�VLPaD('�D*)
V^PvNHD,�kFtM�NkVLO"PEUCFtPE_IlE�HO1oRV^_ED�FtM,M,}��kFtNHDAzsD,F�UH}E�nD,z#D,PvNkU�O�xZ�qO�NkBIl�Ft�nNkVLM,JLD�z#O"zsD�PvN�F¸F�PE_ID�PED,�SQ
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Un�RU�NkD,z¦VLU�FtJ^UHOi}EUnD,_¶g�VrNkBpNkB�D+O"�nV^G"VLPIF�PE_���QSFf«©VLU�M�O"V^P�M,V^_�V^PEG]g�VrNkBINkBEO"UnD+OtxTNHBED1!hFt�nNkD�UHV^F�P



��� �����	��

�������������������������

Hadron calorimeter barrel

Hadron calorimeter

endcaps

Luminosity

Monitor

FTC

BGO

BGO

SMD

HC1

HC3 HC2 Z-chamber

TEC

Active lead rings
 

SLUM

 

Endcap scintillator

Barrel scintillator SPACAL

�­VLG"}E�HD ¢ ��d��i¯�UnM�BED,zsFtNkVLM|�nD,lE�nD,UHD�PvN�FtNHV^O"P O�xCNHBEDaVLPEPED,�+M,O"z#lqO"PED,PvNHU]O�xCNkB�Da�! 
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¯ _ED�NkF�V^JLD,_I_ED�UHM,�nV^l�NHV^O"PpOtxTNHBED��! i_�D�NkD�M�NHO"��V^UCG"Vro"D,PIVLPm`cbv�*e®�K�{N�UnBEO"}EJL_��qD�PEO�NHD,_pNkB�FfN
�! sB�Ft_¶�qD,D,P¶}EPE_ED��HG"O"VLPEG#M,O"PEU�N�F�PvN�zsOR_EV 'EM(FtNHV^O"P ��_E}��HV^P�G#NHBED��!$[%C£¸F�PE_�NkBED��qD,G"VLPEPEV^P�G
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guD,V^G�B�N�O�xZNkB�D+�! ¸zsF�G"PED¡N�V^U���b"���¸NHO"PEU����
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M�BEO"UnD,P|NHO��qD�}�UHD,_|V^Ps�Z ��qD,M(Ft}EUHD�O�x�VrNkU[o"D,���#UHBEO"��N~�HF�_EV^FtNkVLO"P¸J^D�PEG�NkB|F�PE_aÐ�O"J^V��D,�nDC�kF�_EVL}EU,�


� �	£��L£1��M�z FtPE_���� �§� � ¢ M�z��RF�P�_a��D�M(F�}�UHD�Otx VLNHUuBEVLG"B#UHM,VLPvNkV^JLJyFtNHV^O"P¸JLV^G"BvNK�RV^D�J^_��­�CBED
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J^D�PEG�NHB�Unl�D�M�NH�H}Ez§lqD(Ft��D,_�FtNZF��qO"}�N ¢ b��hPEz±WYG��HD,D�P+JLV^G"BvN�\¡� �CBED&F�z#O"}EPvN!O�xRNkBED[UnM,V^PvNHV^J^J^FtNkVLO"P
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UHBEF�l�D�WY�­V^G�}E�HD ¢ �L£(�v\!g�VrNkBiF�x��HO�P�N�UH}E��xYF�M,DCO�x �9� � ����� ! ��F��HD(Ft�KUH}E��xYF�M,DCO�x �§ ��  ��� ! �
F�PE_¤F�_ED�l�NkB¤Otx�F��qO"}�N]�©£"� ¥��kFt_EVyFtNHV^O"PÍJLD,PEG�NHBEUpW�� ¢ M�za\Ó�I�TO�zsVLPEV^z#V^Õ�D�NkBEDszsD�M�B�F�PEVLM(F�J
UnNH�HD�UHU,�[D,F�M�BjM,�n�RU�N�F�J~g~F�U]B�O"}EUHD�_jV^P¤VrNkU�O1g�PjM,D�J^J&O�x�F/M(Ft�H�qO"P
'��qD,�¸Un}ElElqO"�nN¸U�Nk�n}EM�NH}E�HDt�
�CBED]g~F�J^JLU��qD�NwguD,D�PmNHBED]M,���RUnN�FtJ^U¨guD,�HDiFt��O"}©N���� �szsz¦NkB�V^M������CBED]_ED,F�_Íz|FtNHD,�nVyF�J!O�x[NkB�D
g~F�J^JLU&NHO"G"D�NHBED,�&g�VLNHBsNkB�D�M,JLD(F��HF�PEM�D,U~�nD,lE�nD,UnD,PvNkD�_�Ft��O"}©NC�©�r£ �¬O�x�NHBED�UnO"J^VL_|FtPEG"J^D�M,O1o�D,�kFtG"D
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�qD�NwguD,D,P�NkBED�M,���RUnN�FtJ^U,�
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Photodiode

To ADC

Xenon lamp fibres
BGO crystal

Carbon fibre wall (0.2 mm)

2 
cm

3 
cm

24 cm

�TV^G"}E�nD ¢ �r£1���K¯9ËC��³	M��n�RUnNkF�J®�

�CBED+ËC�+³9M(F�JLO"�HVLzsD¡NkD��~M,O�PEUHVLUnNkD�_¶O�xZNkB�D�x�O�J^J^O1g�VLPEG�x�O"}E�CJ^F��HG�D¨M,���©U�N�F�JZF��n�kF(�RU,�


 � � � � ��� � � � � � � � � � � $[F�M�BjB�F�JrxyQw��F��n�HD�JuM�O"PvN�F�VLPED,_· "b ¢ �/M,�n�RU�N�F�JLU]NkB�FtN�g~D��HD�F���Q
�HF�PEG"D�_�VLP FÍ£1d"���¤� ¢ zsFtNH�HVr«/V^P NkB�D � � ��l�JyF�PEDt�s�CB�DsM�O"z]�EVLPED,_ÍNkO�NkF�J[F�PEG�}EJyF��
M�O*o�D,�HF�G"DIO�x�NkBEDIËh�+³ ��F��n�HD,J&ghFtU ¢ � �  �� � � �Ò£1 v� � ���,�m�CBED £1d"� �EQwUnJ^V^M�D,U+O�x�� ¢
M��n�RUnNkF�J^U]guD,�nDINHV^JrNkD,_ ��� F���O�}�Ni����d � NkOÍF�VLz FfNiF l�O"UnVLNHV^O"Pj¥¶z#z F1g~F(�¤x��HO�z NkB�D
VLP�NHD,�HF�M�NHV^O"PplqO"V^PvN,�
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W NkBE�nD,DmV^PE_EVroRV^_E}�FtJ � � �HV^P�G"U�\Ó�¨D¡«©M,D�l�N¶x�O��INHBEDÍV^PEP�D,�IO"PEDÍg�BEV^M�BXM,O"PvNkF�V^PED�_XO�PEJL�
NwguO ��� �nV^PEG�U,�Í�CBEDpP�}Ez]�qD,�¸O�x�M��n�RUnNkF�J^U¸VLP �·otF��nV^D,_¤x��nO"z ¢ b¶V^P¤NHBEDaVLPEPED,���HV^P�G
NHO¤£*��b¶VLP�NHBEDaO"}�NHD,�]�nV^PEG���� $�VLPED|M��n�RUnNkF�J^U+g~D��HD|NkF���D�P·O�}�N�x��nO"z D(F�M�BjD,P�_EM(F�ljFfN
� � ����� � F�PE_ ��W�£1b�� � � �"\(� £(d � NkOÍM,�nD(FtNHD�F BEO�J^Dax�O"�]NHBEDI��D,F�z lEVLl�DpO�x�NkB�D
#���� M,F�J^VL�E�kFfNkV^O�PmU��RUnNkD�z���g�B�V^M�B g�VLJ^J[��D|_ED,UnM,�HVL��D�_¤V^P !~B�F�l�NHD,�i¥©���CBEDaD�PE_EM,F�lEU
guD,�nD¸V^PEU�N�F�JLJ^D,_�V^P £1ª"ª�£"� /�P�x�O��nNk}�P�FtNkD�JL����NkB�D]M,O"P�UnNk�n}EM�NHV^O"P OtxKNkBED]M�D,PvNk�HF�JTNH�kF�M���VLPEG
U��©U�NkD�z¬�HD��R}�V^�HD�_izsO"�nDhUHlEF�M,DCNkBEF�P¸ghF�UKO��HV^G�V^P�F�JLJL�¨x�O��HD,UnD,D�P��K�CBED,�nD�x�O"�nDhNkBEDCD�PE_EM,F�lEU
B�Ft_iNHO+�qDC_EVLUHlEJ^F�M,D�_s�v�iFA_EVLUnN�FtPEM,D�O�xµF��qO"}�N��¸£1 �M�z�F�JLO"PEG¨NkB�D �*QSFf«©V^U[FtPE_sM�O1o"D,�nD,_
ª���ª ��� ��W�£1b�� ��� �"\ �Ô "d���b �,�#�CBEV^U�M,O�P�'�G"}E�HFtNkVLO"PÍV^PE_�}EM,D�_¤F �*Q{NHV^JrNAO�xh� �L£ ��� ¥ � ¢ �
g�VrNkB �HD�UHlqD,M¡N¸NkO/NkB�DaPEO"z#V^P�FtJu_EVL�HD�M�NkVLO"P NHO¶NkBEDpVLPvNkD,�HF�M�NHV^O"P l�O"VLPvN(� �CBEDaNHV^JLN+V^P �
g~F�U�����d � �ENkB�D�UHF�z#D+FtUhx�O"�hNkBED�M��n�RUnNkF�J^U�V^PpNHBED���F��H�nD,J��
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� � �¶lEJyFtPED��I�CBEDs��D,F�zÎlEV^lqD#V^P�NHBED|�qO�NnNkO"z JLD�x N+M,O"�nPED,�+V^U�l�F���N�O�x~NkBED #����
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�CBED&_EV^z#D,P�UHV^O�PEU O�xRNkBED[M(FtJ^O"�nV^z#D�NkD�� F��nD[F�J^UnO�UnBEO1g�P��K´¨}ED�NHO�NHBED&F�PEG"}�JyF���VLPvNkD,��otF�Jv��D¡Nwg~D�D,P
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�TO|_ED�NHD,M�N�NkBED¸Ëh�+³ÔUnM,V^PvNHV^J^J^FtNkVLO"PpJ^VLG"BvN�F|l�F�VL��O�x�UHV^JLV^M�O"P�l�BEO�NkOR_EVLO©_ED�U�guD,�nD]G"J^}�D,_�NHO
F��nD(F��hUn}E�nxYFtM,DAO�x!D,F�M�BIM,�n�RU�N�F�J�W��­VLG"}E�HD ¢ �r£1�v\¡�­�CBED,�nD¨g~D��HD¨NwguO#�nD(F�UnO"PEUhNHO]M�BEORO"UHDAlEB�O�NkOtQ
_EVLO©_ED�UhO1o"D���M�O"Pvo"D�P�NHV^O"PEF�J lEBEO�NHO"z]}EJrNkVLlEJ^VLD,�KNk}E�qD,U �C£*\~lEBEOtNkOR_EV^OR_ED,Uug~D��HD�PEO�NCUnD,PEUnVLNHVLo"D¨NHO
NkB�D��! �z|F�G�PED�NHV^M '�D,JL_����"\­NkBED¡�#NHO©O���o"D��n�#J^VrNHNkJLDhUHlEF�M,Dt�K�CBED�lEB�O�NkOR_EV^OR_ED�U&BEF�_aF�UHD�PEUHVrNkVLo�D
F��nD(F�O�x­£�� ¥AM,z !uD,F�M�BaFtPE_#guD,�nD��nD(F�_#O"}�NuF�U&F�UHV^P�G"J^DC}EP�VLN(�T�CBED,VL���R}EF�PvNk}Ez±D��#M�V^D,P�M��¸g~F�U
F��qO"}�N���� � FtN ¢ b"��P�z��t�HD,Un}EJLNHV^PEG�V^P�F�M�B�F��nG"Dh_ED�l�O�UHVLNHV^O"P�O�xqF��qO"}�N­��� ��x ! W�£1���"��D�J^D�M�Nk�nO"PEUk\
lqD,��Ð�DY�ÑO�x&NkBED¸UnBEO1g~D��+D�PED,�nG��"�¸¯�x NkD��AlE�HD,F�zsl�J^V 'EM(FtNHV^O"P FtPE_ÍUHB�F�l�V^PEGE��NHBEDiUHVLG"P�F�JZx��HO"z
D(FtM�B#VLPE_EVro©VL_E}�F�J�M��n�RUnNkF�J�g~F�UKUHlEJLVLN­V^PvNkO�NHBE�HD�DCUHD�l�F��kFfNkDCUHVLG"P�F�JLUTg�BEVLM�B]g~D��HDCNkB�D,P¸lE�nO©M�D,UHUnD,_
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 Temperature Fit (July 4, 2000)
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       Xenon Calibration 1997
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       RFQ Calibration 1997
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RFQ Occupancy - Near Side (September 2000)
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RFQ Occupancy - Far Side (September 2000)

Occupancy %
10-3 10 -2

e-
RB26

���	��

�-�K�����M�
�m�E��,�*�%(2$4C!�< </

?J251
< ,h#^!��B%('
�
��� ?�%(� .fAI� �[�$�$���1)�&)"

�-

1l�=>'
�H�	1
1
� �
2$1
�

!�
�%(� �j
����1
��*N�-� ?
�-� *-�/1O%6

%-'
�X
� 1
�
<M25?
*c

2$1
�
'
2$4	#m}�AJ2$�-���/4	*/LE���/*�?I� < %(����� 4	,��"

=>'
�
'
!�4	�/*>�	1c

%-'
���/1
��<M2$?
*K2$����#^!$�@%('
�21)��)+
AI�/2$.]

?
�	?I�5�



���
�

������
��
�
�

	��
��� ���� �� ���

Calibration Constants - Near Side (September 2000)

Calibration Constant (KeV/ADC Channel)
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Calibration Constants - Far Side (September 2000)

Calibration Constant (KeV/ADC Channel)
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      Half-Barrel RB24 (Near Side)

(C.C.Sep00 − C.C.Mar00) / C.C.Sep00
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      Endcap RB26 (Far Side)
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   Half-Barrels

a) Near Side (RB24)
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Far Side (RB26)

Peak = 0.996
σ = 2.4%

0

100

200

300

0.9 1 1.1 1.2

0

100

200

300

0.9 1 1.1 1.2

   Endcaps

b) Near Side (RB24)
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Run #    807721    Event #  2804


Transverse Imbalance : Longitudinal Imbalance : 

Thrust : Major : Minor : 

Event DAQ Time :

  Total Energy :   90.81 GeV
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a) e+e− → γγ

Peak = 0.999
σ = 1.3%

EBGO / Ebeam

B
G

O
 B

um
ps

 / 
0.

00
25

e+e− → e+e−

Peak = 1.000
σ = 1.2%
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b) e+e− → γγ

Peak = 1.002
σ = 0.9%
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e+e− → e+e−

Peak = 1.000
σ = 1.0%
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   E      = 1.3 GeVhcal

hcal   E      = 1.4 GeV

bgo   E      = 71.9 GeV

egap   E       = 0.7 GeV
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Two TEC tracks with ∆Φ = 0.3ο
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Run #    517608    Event #  1188


Transverse Imbalance : Longitudinal Imbalance : 

Thrust :Major : Minor : 

Printed Date :

  Total Energy :   36.21 GeV

 .9746     .0638    

 .9814 .0371 .0007
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TEC hits

bgoE     = 280 MeV

photonE          = 40 GeV
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missP       = 45.2 GeV

2E  = 38.6 GeV

1E  = 63.9 GeV
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Data (149)
(47.1)e+e− → νν
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e+e− → γγ (97.8)
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e+e− → ππγ∼∼
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ORCIF v ORQMQGVIE v C JKE&\^L?a,�GE(�RH�JKVIH���S�ORfq\qJDZ E[`pQTH=�_H&�KORf aIVxZdQG\q]PQ|ORC�ORf{ZdQGHPQ=l ��zUVIH?H(��asH��G\qHPCI]=H
YxOR\qCIHPF4\qC?]PORf^\q�,�KO�JK\^CXYwJKVXH 2 e � ]�ORfqE��G\qLNH#JKH�� \^Q�CIE v QTSI]P]=HPQTQT`uSIfqfqZ4SIQTHPFN`uE��1JKVIHW]�O[f^\^���KO[JG\^E_C
ER`�JKVIH ] �!)&f^HPORF~JKSICIYRQTJnO�JKHr]�ORfqE��G\qLNH#JKH&� #*� ��� c�� � � 1 l

�j5�7DMNJPnDC�OP7=h�[K<6ABE;MG:=<�[�egIBE![KOb7=hdJb<i8�:=<6A _X^�7=<6n�8KE;OP7=Id[.OP7 8K:=< C�<�MiA ^ MG:sAF7=7=<6J,+�S < ��rc�?:D<iE;<o8;:=<
OP\ �
Y=JP<i\.<i7@8GA�8KOPIB7{IBe�8K:D<.- �0/UMiABJbOPu=EGA�8KOPIB7�e}ABMiObJPOb8;A�8;<6C�8K:D<![4n=YDY=EK<�[K[KOPIB7�IFe�8;:=< � Q ��R�uDABMGwXhBE;IBnD7DC0k.�L:=OP[
�cIBE;w
�cAd[)Ys<6E4egIdEK\.<6C�OP7.MiIBJPJPABusIdE;AF8KOPIB7��?O�8;:21aE�kd>X<iE;hB<6^9>X:=<6_dMG:=<67=wBI2354cABJ�8;<6MG:76)AB7DC9E;<6[Kn=Jb8K<�C�OP7�[t8;EKOP7=hd<i7@8
JPOb\.Ob8;[?Id7v8;:=<
\�AB[;[4<�[?AF7DC#MNIdn=Y=JPOb7=h@[LIFe):=<6A _X^![KOb7DhBJP<N8�7=<6n�8KE;Ob7DId[
� p�� � ��k
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BDC E��TFIH��MJKE QtJKSIFXZ�CIHPS�J �G\qCIE a,�TE�FXSI]=JG\^E_C O�J U,"���c BgQTHPfqHP]=JGHPF O QGORLNaXf^H?ER`�X�c � XZXkQT\^CIYRf^H (
ORCIF�L�SIf{JK\ (DaIVIE[JKE_C,H#�_HPCxJGQ v \qJGV LN\qQGQG\qCIY&HPCIH&�GYRZRlNzUVX\^QMQKORL?aIf^H ]=E_CIQT\^QTJGHPF�ORf^L?E_QtJraIS,�GH=fqZ
ER`�H=�RHPCxJKQU`H�TE_L CXHPSXJ'�G\^CXE�a�OR\B� (Da��GEdFISI]=JG\^E_C}OR]P]=E_L?a�ORCI\qHPF �xZ}JGVIHgHPL?\^QTQG\qE_C}ER`�E_CXH:E�� L?E��GH
aIVIE[JKE_CIQ=c H��yH � ������).&�H.	�#l|zUVIH �GHPQT\^FISIORf ��O[] SdY��GE_SICXF�`H�TE_L�ERJGVIH�� )�JnORCIFIO��GF ��EdFIH=f�a,�GEA(
]PH=QGQTHPQ:O[CIF�]=E_QGL?\^]g]=E_CxJnORL?\^CIO[JK\qE_C v ORQWHPQTJG\^LNO[JKH=F~JKE4� Hr�sHPfqE v � 6 l

h�Qka�O��tJ�E[`/JKVX\^Q v E�� S crB}asH��T`uE��GL?HPF QTJKSXFI\^H=Q�ER`|JKVIH�FIH#JKHP]#JKE��kVIH&�GL?H=JK\q]P\{JDZ_cwJ'�G\qY_Y_H��
H��?]=\^HPCX]=Z_cbaIVIERJGE_C,]PE_Cx�RH��GQT\^E_Cbc ORCIF ]=E_QGL?\^]|]PE_CxJKORLN\qC�O[JG\^E_Cyl�BDC a�OA�TJK\q]PSIf^O��PcsL/ZkQTJGSIFXZ�ER`
JKVXHMaXVIERJKERC�]=E_Cx�_H��TQG\qE_Co\qC JKVIHMFIH�O[F�LNO[JKH&�G\^ORf \qC~`H�GE_CxJ�ER`�JKVIHr]PH=CxJ �KO[fjJ'�KOR] S[H���HPfq\^L?\^C�O[JGHPF
JKVXH|a,�TE_�IfqHPL ER` f�O��TY_HgQTZdQTJGHPLNO[JK\q]|H *bH=]=JGQ�QGH=HPC �xZkERJGVIH���aIVIERJGE_CI\q]|O[C�ORfqZdQTHPQ�ER`"UjiXl B ORf^QTE
FIH#�_HPfqE_asHPF�OWCIH v ORCxJK\ (D]=E_QGL?\^]�QTHPf^H=]=JG\^E_CrQG]nVXHPL?Hh�xZr]PERL��I\^CX\^CIYU\qCX`uE��GLNO[JG\^E_C�`H�TE_L��sERJKVrJKVXH
L�SIERC ]nV�ORL��sH��TQ ORCIF�JKVXHUQG]P\qCxJK\^fqf�O[JG\^E_Cr]=E_SICxJKH&�GQPl�zUVX\^Q�ORCxJG\+(D]=E_QGL?\^] QGH=f^H=]=JK\qE_C QG\qY_CI\+��]�ORCxJGfqZ�GH=FISI]=HPF�]=E_CxJnORL?\^C�O�JK\^ERCr`H�TE_L�]=E_QGL?\^]=�KO�Zr��O[] SdY��GE_SICXF v VI\^fqH=�GH=JKOR\^CX\^CIY�OR]=]PHPa�JnORCI]=Hh`uE��jJKVXH
H�� H��	������).&�H.	�pH=�RHPCxJKQ=l

zUVIH&]��TE_QGQ4QGH=]=JG\^E_C ER`�JKVIH~H � H � ������).&� .��/a��GEd]PHPQTQ v ORQ4FIH#JKH&�GL?\^CIH=F `H�TE_L JGVIH&C�SIL (
�sH�� ER`MQTHPf^H=]=JGHPF H=�RHPCxJKQ=l z�E �dSIORCxJK\q` Z asE_QGQT\^�IfqH FIH=�d\^O[JK\qE_CIQN`H�TE_L JKVIH )�JnORCIFIO��GF ��EdFIH=f
H(��asHP]#JnO[JG\^E_CIQ=cIB ]PE_L?aISXJGHPF JGVIH �KO[JG\^E|ER`jJKVIH:L?H�O[QGS,�THPF~JKE�H ��a H=]=JKH=F�]&�GE_QTQUQGH=]=JK\qE_C&O[JUHPOR]nV
]PH=CxJKH�� (DER` ( L}O[QGQWHPCIH&�GYRZRl6hw�_H&�KORYR\^CIY4E(�_H&��JGVIHrHP\^YRV�JWL?H�O[QGS,�THPL?HPCxJKQWZd\^HPfqFIHPF

� � - ) +��O��O �
�
)��	�
O��O ��
 �

� C � � � � � C � XZX � ��� � � � � � C �0��� � ��� ��� � � � C �0��� � ��� 
�
�� � � C
BDC�JKVIH2)dJnO[CIF�O��TF ��EdFIHPfdER`�JKVXHpHPfqHP]#J �GE v H�OfS|\^CxJKH&�KOR]#JK\qE_CIQPc JKVXH �GHPOR]=JG\^E_C|H � H � � ����). � .	�

a,�TE�]=HPHPFXQ|JKV��GE_SIYRV � (D]nVIORCICIH=f b H(��]nV�ORCIYRHN`uE��MORfqf�CIHPSXJ'�G\qCIEk"�O(�RE��GQ � ���
�

��� 	 � M 	 �����MO[CIF
JKV��GE_SIYRV � (D]nV�O[CICIHPf _ H(��]nV�ORCXY_H `uE��?HPf^H=]=J'�GE_CACXHPSXJ'�G\^CXE_Q}E_CXfqZ_l )�H=a�O��KO�JK\^CXY�E_SXJNJKVIH � (
]nV�ORCXCIHPfg]=E_CxJ �G\q�ISXJG\^E_CIQ}Y_\q�RHPQ&O FI\ �THP]#J~LNHPORQGS��GHPL?HPCxJkER`rJKVXH,\^Cx�d\^QG\q�If^H b v \^FXJGVyc v VX\^]nV
\^C JKS,�TC Y_\q�RHPQ?JKVIH H *bH=]=JG\q�_HoCdSXL�� H&� ER`gfq\^Y_VxJNCIHPS�J �G\qCIE QTa H=]P\^H=Q�� O l 2hZ asH��T`uE��GL?\^CIY�O
f^\�SRH=f^\^VXE�EdFC�IJUJGE JKVIH S�\^CIH=L}O�JK\^]wFI\^QtJ �T\^�ISXJG\^E_CXQ ER`�JKVIHgQTHPf^H=]=JGHPFA����). � .	�pH=�_H=CxJKQPc B E_�XJKOR\^CIH=F

� O � X C � ? � � C � � � ��� � � � � � C �_i.� � ����� � � � C �_i.� ��� 
�
�� � � 	
\^C&Y_EdEdF&ORY��GH=HPL?HPCxJ v \qJGV&JGVIH )dJnO[CIF�O��TF ��EdFIH=f a,�GH=FI\^]#JK\^ERCkE[`�� O � i�l
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ALEPH 2.84 ± 0.09

DELPHI 2.85 ± 0.16

L3 2.98 ± 0.06

OPAL 2.92 ± 0.13

LEP (ALEPH+L3) 2.933 ± 0.054

Number of Light Neutrino Species

2.7 2.8 2.9 3 3.1 3.2 3.3

� \qY_S,�GH � l � ( ��HPORQGS��GHPL?HPCxJGQ�E[` JKVIH:C�SIL/� H&�pER`jfq\^Y_VxJhCIHPSXJ'�G\qCIE�QGasHP]=\^H=Q a H&�T`uE��TLNH=F�xZ JKVXH:`uE_S,� U,"�� H(��asH��T\^L?HPCxJKQ=l zUVXHMH&�'�TE�� ��O��TQWQGVIE v ]=E_L��I\qCIHPF~QtJnO[JG\^QtJK\^]PORfyO[CIF
QTZdQtJKHPLNO[JG\^]?SICI]PH&�TJKOR\^CxJK\qHPQ=l � E��|]=E_LNaIO��G\qQGE_Cyc JGVIH U,"��

�
]=E_L��I\qCIHPF��[ORfqSIH4ER` � O\^QpORf^QTE/QTVIE v Cyl BDC}JKVI\qQp]=E_L��I\qC�O[JK\qE_CycxB ]PERCIQG\qFIH��THPF}JGVIH�JKVXHPE��TH=JK\q]�ORfsSICI]=H��tJnOR\qC�JG\^H=QJKE4�sHr]PE_L?aIf^H#JKH=fqZN]PE�� �GHPf^O[JKH=Fyl

B:]PERL��I\^CXHPF�L/Z �GH=QGSIf{J v \{JKV JKVIH Uji�L?H�ORQTS,�GH=LNH=CxJKQMa H&�T`uE��TLNH=F�O[JrJGVIHN�sHPYR\^CICI\qCIY&ER`
U,"��9X � � �

�
��i��

�
� � i?egH   � ORCIF�O[J�U,"������ � � � �0�|egH  � c�E_�XJKOR\^CI\qCIY

� O � X C � � � � C � ? � ��� � � � � � C � � � � ����� � C
zUVI\qQ �GHPQTSIfqJ:\^Qg\^C ORY��GH=HPL?HPCxJ v \qJGV,JKVIH \qCIFI\ �THP]#J:L?H�ORQTS,�GH=LNH=C�JrE[`p\qC��d\qQG\^�Xf^H b v \qFXJKV,asH�� (
`uE��TLNH=Fo�xZVU�i}O[J'U,"���� � � O � X C � � � � � C �0� � # � � i-1 �#c v VI\^fqHM�sHP\qCIY}QTHPCIQT\qJG\q�_HMJKE FX\B* H��GH=CxJ
QTZdQtJKHPLNO[JG\^]MORCIF~JKVXHPE��TH=JK\q]�ORf SXCI]PH&�TJnO[\^CxJK\qHPQPl

zUVIHMERJKVIH&�UJKV,�THPH^U "�� H ��a H&�G\^L?HPCxJGQ�� h U "��&'|c " "6U �&'wBnc ORCIF � �&h U�� V�O��_H|ORf^QTE
QTJGSIFI\qHPF JGVIH�H��yH�� � ����). � .	�&a,�TE�]=HPQTQPl BDC ��\^Y_S,�TH � l �Rc:B QGVXE v O ]PE_L?a�O��T\^QTE_C ER`/JGVIHP\B�
L?H�ORQTS,�GH=LNH=C�JGQ ER` � O v \qJKV�JKVIH �THPQGSXfqJ/JGV�O[J BrE_��JnOR\qCIHPF \qC�JKVX\^Q|JGVIHPQT\^Q=l � ��h'U V�ORQ�CIE[J
JKVXH~ORC�ORf{Z �PHPF�F�O[JnO�]PE_fqf^HP]#JKH=F FIS,�T\^CIY � � � �-( X������kO[J � �

�
� � X

�
X�� XoegH  # X
� ? 1 c v VX\^f^H

JKVXH&ORC�ORf{Z�QT\^Q�asH��t`uE��GL?HPF �xZ " "-U �&'wBMQGS)*bH&�GHPF `H�GERL QG\qY_CI\+��]�ORCxJ QtZdQTJKH=L}O�JK\^]}H��'�TE��GQ FXSIH
JKE�J �T\^Y_Y_H&�4\^CIH �N]=\^H=CI]P\qHPQ O[CIFA]�O[f^E��T\^L?H=JKH&� ]�ORfq\^�,�GO[JK\qE_C # X � � 1 l;hwQ O�]PE_CIQTH ��SIH=CI]PH[c�JGVIHP\B�
L?H�ORQTS,�GH=LNH=C�JGQ v H��TH/QGSX�IQTJKORCxJK\�O[f^fqZ f^HPQTQ:OR]=]PS,�GO[JKHMJKV�O[CoL/Z&L?H�ORQTS,�GH=LNH=CxJ�l ] E_L?a�O��THPF�JGE
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� �&h U ORCIF " "-U �&'wBncxJGVIH h'U,"�� ' ]PE_fqf�OR�sE��GO[JK\qE_C/V�O[Q �THPasE��TJGHPF OrL?E��GHUa,�THP]=\^QGH�L?H�ORQTS,�GH (
L?HPCxJUER` � O # ������1 l&'�E v H#�_H��=c ]PE_L��X\^CI\qCIY/L/Z}ORCIF h U," �&' L?H�ORQTS,�GH=LNH=C�JGQUa,�GE(�d\^FXHPQ fq\qJGJGf^H
\^L?a,�TE �RHPL?HPCxJWE(�_H&�wL/Z �GHPQTSIfqJ�O[f^E_CIH �uQGH=H ��\^Y_S,�TH � l � �#l

B?ORf^QTE�SIQTHPF JKVIHoQGHPfqHP]#JKHPF QGORLNaXf^HkER`rQG\qCIY_f^H ( O[CIF L�SIf{JK\+( aIVIERJGE_C H=�_H=CxJKQ JKE L?H�O[QGS,�TH
JKVXH QG\ �=H�ER` JKVXH � (D]nV�ORCXCIHPf _ H(��]nV�O[CIY_H4]PE_CxJ'�G\^�XSXJK\qE_CIQ:\qC JKVIH �TH�OR]#JK\^ERC,H � H � � ������=� .&�H.	�#l
zUVIH=QGH ]PERC�J'�G\q�ISXJK\qE_CIQ v H&�GH a�O��GORL?H=JKH&�G\ �PHPF��xZ,O}L�SXfqJK\qaIf^\q]�O[JG\q�RHgQG]�O[f^H|`!O[]=JKE���� ( cbFIH&��CXHPF
JKEw� H �h`uE��jJKVXH�)dJKORCIF�O��TF ��EdFIH=f�a,�THPFI\q]=JG\^E_Cyl�h�QTQGSIL?\^CXYwJKV��GHPHhf^\qY_VxJ�CXHPSXJ'�G\^CXE�Y_H=CIH��GO[JK\qE_CIQPc
BpER�XJnOR\qCIHPF

� (
�
� C � � � � C � � � ��� � � � � � C �ZX.� ��� ��� � � � C � X � ��� 
�
�� � � C

] E_CxJ �GO��TZ�JKEUJKVIH-U,"���� L?H�O[QGS,�THPL?HPCxJ�ER`���(
�
� C � � � C ? � � C i #*� � idc X
� � 1 c L/ZgL?H�ORQTS,�GH=LNH=CxJ

]PfqH�O��TfqZNHPQtJnOR�Ifq\^QTVIHPF&JKV�O�JUJKVIH _ (D]=E_CxJ �T\^�ISXJG\^E_CXQ v H&�GHrE_�IQTH��T�RHPF,O[CIF v H&�GHM]PE_CIQT\^QtJKHPCxJ v \qJGV
JKVXHMH ��a H=]=JnO�JK\^ERCIQU`H�GE_L JKVIH )dJKORCIF�O��TF �kE�FIH=f l�zUVIH&�GH#`uE��GH[c JGVI\^Q �THPQTSIfqJ�]�O[Ck�sHr\^CxJKH&�Ga,�TH=JGHPF
ORQUJKVXH �,�GQTJ�FI\B�GH=]=JWH=�d\qFIHPCI]=HM`uE�� JKVIH �GHPOR]=JG\^E_C&H��yH�� ���=������ .&� .�� l
� � # �A9 � �)� � � � � ��� � � � � � 9 �
��VIERJGE_CI\^] ��CIORf QTJnO�JKHPQ|a,�GE(�d\^FXH}O �G\^]nV�V�SICxJK\qCIYoY��TE_SICIF�`uE��rCIH v aXV�ZdQT\^]PQ/O[JMH��yH � ]PERf^f^\qF)(
H��TQPl&B v ORQ�OR�Xf^H4JKEkSIQGH L|Z QKORL?aIf^H=Q|E[`UQG\qCIY_f^H (wORCIF L/SIfqJG\+(DaXVIERJKERC,H=�_H=CxJKQ�JKE�QGHPO��G]nV�`uE��
LNORCI\q`uH=QTJKO[JK\qE_CIQ/E[` )dSIa H&�GQtZ�L?L?H=J �tZ_c H(�dJ'�KO,QGa�O�JK\�O[fpFI\qLNH=CIQG\qE_CIQPc O[CIF ORCIE_LNORf^ERSIQ/YxO[SIY_H (
�sE_QGE_C ]=E_SIaIfq\^CIYRQPl B:`uE_SXCIF CIE,H=�d\qFIHPCI]=H `uE��/aXV�ZdQT\^]PQ �sH=ZRE_CIF JKVXH )dJnO[CIF�O��TF���E�FXHPf O[CIF
FIH&�G\q�RHPF&f^\qLN\{JKQ E_C JGVIHg]PE�� �GH=QGasE_CIFI\qCIY QG\qY_C�ORf ]��GERQGQUQGH=]=JG\^E_CIQWO[CIF~LNEdFIH=fba�O��GORL?H=JKH&�GQ=l�zUVIH
LNOR\^C �THPQTSIfqJGQ�E[`�L|Z QGHPO��G]nVXHPQ:OA�GHgQGSXLNLNO��G\ �PH=F~� H=f^E v l"h�fqfbf^\qLN\{JKQhO��GH ��SIE[JKHPF�O[JUJGVIH � ? 6
]PERC���FIH=CI]PHMf^H#�_HPf l
� � # �A9 � �)� � � � � > ��� ��� � � # � � � �G�
":\B* H��THPCxJ~L?HP]nV�O[CI\^QTLNQ VIO(�RH,� H=HPC QGSXY_Y_HPQtJKH=F `uE��NQTZdL?LNH#J �TZ �,�GHPOfS�\^CIY�\^C )>k )�� LNEdF)(
HPfqQ # i0�&1 c v VI\^]nV \^L?aIfqZ JGV,�GH=H FI\+*bH&�GHPCxJ}QG]PH=C�O��T\^E_Q (�� QGSIasH��Tf^\^YRV�JPc
	 � fq\^Y_VxJPc
	 ORCXF � VIHPO(��Z�	
Y��GO(�d\{JK\^CXE_QPl h J�U,"���cxJKVXHPQGHwQG]=HPC�O��T\^E_Q ]PERSIf^F?Y_\q�RH��G\^QTHUJKEMQGH=�RH��GORfbFI\qQTJG\^CI]#J QG\^CXY_f^H (�E��hL/SIfqJG\+(
aIVIE[JKE_C�ORCIF&L?\^QGQT\^CIY H=CIH��TYRZ&QG\qY_C�O[JGS,�GH=QPl

BDC�CXEA(DQT]�ORfqH?QTSIasH��GY��KO��d\qJDZ,L?E�FXHPf^QgQTSI]nV O[QrJGVIH�U�� b LNEdFIHPf # � �Ri-1 c�JGVIH4Y��KO��d\qJG\^CIE~]PORC
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�sHP]PERLNH � QGSXa H&�Gf^\qY_VxJ 	 �����d� � H! � � ���� � � ���d� J H   �#c�f^HPORFI\qCIY~JKE O&QG\ ��OR�Xf^H4]��TE_QGQ|QGHP]#JK\qE_C
`uE���JKVIH��GH�O[]=JK\qE_C H��bH�� � �e��� � � v \qJKV��� � � � �e .�l�BUQTH�O��T]nVIHPF,`uE���JKVI\qQwa,�TE�]=HPQTQrORCIF H �X]=f^SIFXHPF
Y��GO(�d\{JK\^CXE L}ORQTQGH=Q��sHPfqE v ���d�
	WH! `uE��UCIH=SXJ �GORf^\qCIE LNORQGQTHPQW� H=f^E v � � ? erH! 4l��EdFIHPfqQ v \qJGV QGSIasH��Tf^\qY_VxJ:Y��GO(�d\{JK\^CXE_Q�LNO�ZoO[f^QGE}f^H�O[FoJKE aIOR\ � (Da,�TE�FISX]=JK\qE_CoE[` Y��KO��d\qJG\^CIE_Q
OR]=]PE_L?a�ORCI\qHPF���Z�O?aIVIERJGE_C�`H�TE_L \^CI\{JK\^ORf+( QTJnO�JKHE�GORFI\^O[JK\qE_Cyc�H � H � � �e �eE. # � X-1 l."��RHPC \{`1JKVXH
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	W<19 -M<���
 �

zUVIHIUjO��GYRH '�ORF��GE_C ] E_fqf^\^FXH��/\qQ�QG]nVXHPFISIfqHPF JKE � H=Y_\^C ERa H&�KO[JG\^E_C \qC X���� � c v \{JKV JGVIH �/�GQtJ
aIVxZdQG\q]PQ@�GSICIQr\qC�HPO��Gf{Z�X���� � l�zUVIH U�' ] v \qf^f�]PE_fqf^\^FXH�a,�GE[JKE_C �sH�ORL?QrO[J|O~]PHPCxJGH�� ( ER` (DLNORQTQ
HPCXH��GY[ZAER` � � z�H  4l h�` JKH��NJKVIH �,�GQTJ~ZRH�O��}ER`MF�O[JnO�JnOfS�\^CXYIcW\qJKQ?J v E LNOR\^C FIH=JGHP]#JKE��TQ �
] �!) # XfX � 1 O[CIF h�z U h ) # XZX ? 1 � OA�GH H(��asHP]#JKHPF�JKE~]=E_f^fqHP]=JgOR� ERSXJ ���}`u� ���wER` \qC�JGHPY��GO[JKH=F
f^SXLN\qCIE_QG\{JDZ_c v VI\^]nV v \qf^fd\^CI]&�GH�O[QGHpJGE �����w`u� ��� asH�� ZRH�O���FXS,�G\qCIY�JKVXHUQGHP]=E_CIF?ORCIF�JGVI\ �TF�Z_HPO��GQ=l
BDC/JGVI\^Q�QGHP]#JK\qE_CycRB ���G\^H#"IZMFIHPQT]��T\^�sHhJKVXH a,�GE=�THP]=JGHPF aIVxZdQG\q]PQ �TH�OR]nV E[`IJKVIH=QGH H ��a H&�G\^L?HPCxJGQ v \qJGV
ORC&HPL?aIV�O[QG\^QWE_C~JGVIHrCIH v aXV�ZdQT\^]PQ�L?E�FIH=f^Q Bh]PE_CXQG\^FXH��GH=Fo\qC JKVI\qQWJGVIHPQT\^Q=l



����� ��� " " # ��� # �38 ��� �39 ��� � � � ���
zUVIHoLNOR\qC L?ERJG\q�[O[JK\qE_C `uE��?�ISI\qf^FI\qCIY JKVIH�U�' ] \qQ?JGE�QTVIHPFAfq\^Y_VxJ4E_C JKVIH�LNH=]nV�ORCI\qQGL�GH=QGasE_CIQT\^�IfqH&`uE�� HPf^H=]=J'�GE v HPOfS QTZdL?LNH#J �TZ �,�GHPOfS�\^CIYIl zUVIHkL}O[QGQ4ER`�JGVIH�)dJnO[CIF�O��TF<��EdFIH=f

'w\qY_Y_Q:QTVIE_SIfqF,� H4O[� E(�_H�JGVIH ]PS��'�GH=CxJrH(��a H&�G\qLNH=C�JKORf1fq\^L?\qJW`H�GE_L U,"���c����  ��� � C � egH  4c
ORCIFN� H=f^E v JGVIHwSXCI\qJKO��G\{JDZ f^\qLN\{J�c���� � � �wz�H= /l�zUVXH ] �!)}O[CIF h�z U`h )4H(��asH��G\qLNH=CxJKQpVIO(�RH
�sHPHPC FIH=QG\^YRCIHPF JKE FI\^QT]PE(�_H&�}O '�\^Y_Y_Q �sE_QTE_C \qC JKVI\qQ L}ORQTQ �KORCIYRH�O�` JKH��o�TSXQTJ?E_CIH~Z_HPO��4ER`
aIVxZdQG\q]PQ �GSICICX\^CIY%# XZX � 1 l

zUVIHgU�' ] \^QUO[f^QGE/H(��a H=]=JGHPF�JGE a,�GE(�d\^FXHgO�FIH&�ICI\qJG\q�_H:ORCIQ v H��WE_C JGVIHgH(��\qQTJKH=CI]PHrER`�z�H= (
QG]PORf^H )�SXa H&�GQTZdL?LNH#J �tZ_l zUVIHrQ ��S�O���S&ORCIFkY_f^SX\^CIE a,�TE�FXSI]=JG\^E_C&]��TE_QGQWQTHP]=JG\^E_CXQwOA�GHrH(��asHP]=JGHPF
JKE~�sH4ORQgVI\qY_V,ORQgQTH=�RH��KO[f�VdSXCIF,�GH=F�`u�bl|B ` JKVIH=QGH )>k )�� a�O��tJK\^]=f^H=Q:O��TH f^\^YRV�JGH���JKV�ORC O[� E_S�J
�_l ? z�H= �chJKVIH#Z QTVIE_SIfqF � H FX\^QG]=E(�_H��THPF v \qJGVI\^C JKVIH �,�GQTJ}`uH v LNERC�JGVIQ E��NH=�RHPC v H=H S�Q&ER`
F�O[JKO}JnOfS�\qCIY)# XfX � c`XfX � 1 l/zUVIH H �X\qQTJGHPCI]=H?E[`pH ��J'�KO~QGaIO[JK\^ORf FI\qLNH=CIQG\qE_CIQ v E_SXf^F f^HPORF JKE~JKVXH
HPL?\^QTQG\qE_C ER`�O Y��KO��d\qJKERC ORCIF O VIORF,�GERCI\^]��TH#J ( ���� ���Xe4c
���2� �_e c�ORCIF	�
�2� �Re l _ \qJGV
OR�sE_SXJ �����}`u� ���wER`pFIO[JnOXc JKVIH�U�' ] H(��asH��G\qLNH=CxJKQrQGVIERSIf^F �sH4OR�If^H|JKE&FIH=JGHP]#JMJGVI\^Qga��GEd]PHPQTQ
`uE��~Y��GO���\{JnO[JG\^E_CIORfwQT]�ORfqHPQ&�sHPf^E v ? � ��� z�H= # XfX � 1 l � \^CIORf^f{Z_cUJKVIH ��S�OA�TJK\q],YxORSIYRH (D�sE_QTE_C
]PERSIaIf^\qCIY_Q v \qf^fX�sHWa,�GER� H=FN�xZ4QTJGSIFXZd\^CXYMJGVIHU�_HP]#JKE�� (D�sE_QGERCN`uSIQT\^E_C4a,�TE�]=HPQGQTHPQ=l zUVX\^Q ORC�ORf{ZdQG\^Q
\^Q H(��a H=]=JGHPF4JKE:�sHUQGH=CIQG\{JK\q�RHpJKErO[CIE_LNORf^E_SXQ ��S�O��tJK\q] ]PE_SXaIf^\qCIY_Q1O[Q�f^E v ORQ���� �
	 erH! � 
 # XZX
�A1 c\^L?a,�TE �d\qCIY�JKVIHr]=S,�'�THPCxJ�f^\^L?\qJGQh`H�TE_L U,"�� �xZ~JKV,�THPHrE��TFIH��TQ�E[` LNORY_CI\{JKSIFXHRl
$&%�� � 2�
 	w;P*,9��P2�


BDC JKVI\qQ�JKVIH=QG\qQMB�V�O��_H?QTJGSIFI\qHPF,JKVIH4a,�TE�FXSI]=JG\^E_C ER` aIVIE[JKE_CI\q] H=�RHPCxJKQ v \qJKV,L?\^QTQG\qCIY~HPCIH&�GYRZ
\^CoH��yH���]=E_f^fq\^QT\^E_CIQ�O[JHU "���lbzUVIH �THPQGSXfqJKQ�ER` L/ZoQtJKSIFX\^HPQ v H&�GH �GH=a E��tJKH=F,\^C H=\^Y_VxJgaISX�If^\q]�O-(
JK\qE_CIQ #*� � �XcTX����dcTX�� XdcTX�� � cTXRi�� 1XO[CIF|JGV,�GH=HpCIERJGHPQj`H�GE_L�JGVIH9U "�� v E�� S�\qCIY�Y��TE_SIaIQ # XRi0�_cLXRiZX-1 l

_ \qJGVI\^C/JGVIHWOR]=]PS,�GOR]=Z/ER` L/Z|LNHPORQGS,�THPL?HPCxJKQ=c�CIEgFIH=�d\^O[JK\qE_CIQ�`H�TE_L6JKVIH )�JnORCIFIO��GF5��EdFIH=f
a,�THPFI\q]=JK\qE_CIQ v H&�GH E_�IQTH��t�_HPFbl^hwQ:ER`�JKVX\^Q v �T\qJG\^CIYIc JKVXH�QKORL?H/VXE_f^FIQwJ �GSXH/`uE���E[JKVIH&��aIVxZdQG\q]PQ
ORC�O[fqZdQGH=Q:a H&�T`uE��TLNH=F,O[J'U "�� E���ORCxZoERJGVIH���]PE_fqf^\^FXH��WH(��asH��G\qLNH=CxJKQPl�zUVIH�SIas]PE_L?\^CXY UjO��GYRH
'�O[F,�GE_C ] E_f^fq\^FIH&� v \^f^fUa��GE(�d\^FIHkJKVIH �/�GQtJ H �X]=\qJG\^CIY�E_aIasE��TJGSICI\qJDZ JGE�\qC��RHPQtJK\^Y_O[JKHkJKVIH�a,�GEA(
FISI]#JK\qE_C ER`UH=f^H=LNH=C�JKO��TZ�a�OA�TJK\q]PfqHPQ�O�J/L�SXfqJK\

�
z�H= �QG]PORf^H=QPlozUVXH U�' ] \^QM� ERSICIF�JGE HP\{JKVIH&�

]PERC��/�GL JKVIH )dJKORCIF�OA�GF ��EdFIHPfy�xZ~FX\^QG]=E(�_H��T\^CIY JGVIH 'w\^YRY_Q �sE_QGE_C&E��p]nV�ORf^fqHPCIYRHgORCIF&H(�dJGHPCIF
E_S,�Ua��GHPQTHPCxJ:SXCIFIH��TQTJKORCIFI\qCIYNE[` �wO[JKS,�TH � QWf�O v Q�ORCIFka,�G\qCI]P\qaIf^H=QPl
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� JKVXHPE��TH=JK\q]�ORf FIHPQT]��G\qaXJK\qE_C ER` JKVIH �GHPOR]=JG\^E_C,H��yH�� ������).&� .�� v ORQrY_\{�_HPC�\^C��pVIORaXJKH&����l BDC
JKVX\^Q�O[aIa H=CIFI\ ��BgFXHPQG]&�G\q� HN\^C�FXH=JnO[\^f JKVIH}ORf^Y_E��G\qJGVIL?QgSIQGH=F JKE QT\^L�SIf^O[JKH JGVIH VI\qY_VIH�� (DE��TFIH��
� " " ]=E��'�THP]#JK\^ERCIQ4ORCIF Y_\{�_H&O `uE��GL/SIf�O�`uE��/JKVIH~FX\B* H��GH=CxJK\�O[fp]��TE_QGQ4QTHP]=JG\^E_C `uE��|JKVIH�� ���&�
a,�TE�]=HPQGQ�H�� H��	������).�l
� � ' ��� 7 587�- 	U< �P2�
 7��o7! #" $&%$(' -M<)� . 7�7 � 7+*?7g;
BDC?E��GFIH&��JKEMOR]nVI\qH=�_HwORC?OR]=]PS,�GO[JKH�QG\qL�SIf�O�JK\^ERC/ER` JKVIHWQG\qCIY_fqH (�ORCXFNL�SXfqJK\ (DaIVXERJKE_C/a,�GEdFISI]#JK\^ERC
O[J-,,"���c�E_CIH�CIHPH=FIQ�JGE/.�CIE v JKVXH�H �IO[]=J ]10GE_QTQoQTHP]=JG\^E_CXQ�ER`|JKVIH�0GHPOR]=JG\^E_CXQ�H � H � ������).
ORCIF}H��bH �	� ����).�. v VX\^]nV~]PE2030GH=QGasE_CIF}JGE|JGVIHwJ30GHPH (DfqH=�_H=f �54762879 ��QG\qCIY_fqH;: ORCIF FXE_SI�IfqH;:DaXVIERJKERC
HPL?\^QTQG\qE_CIQPl �wH=Y_f^H=]=JG\^CIY�JKVIH�HPf^H=]=J30GE_CALNORQTQ ORCIF aIVIERJGE_C<0KO[FI\�O[JG\^E_C `=0GERL JKVIH�> �sE_QTE_C
a?0TE_a�ORYxO�JKE@0�\^CkJKVIH �BA ]nV�ORCICIH=f c �WJKVIH/FI\DC HE0THPCxJK\^ORfj]E0GERQGQ:QTHP]=JG\^E_CoER`�JKVIH|��O20TH/QG\qCIY_fqH;:DaXVIERJKERC
HPL?\^QTQG\qE_Cyc

H � �GF � ��H H � �IF � � � � �� � � � ��H � � � � ��HKJ#�BL � 	 � � l ���
v ORQw]PORf^]=SIf�O�JKHPF&O[C�ORfqZ�JG\^]�O[f^fqZ?\qC��WH=`uH10GH=CI]PHNMO�[i_iQP�ORCXFk\qQUY_\q�RHPCk�xZ

RTSR ]=E_Q , � RVU �XW Y[Z\ �] 	 Z
�_^

� Z U � QT\^C Z , �-`
� �ba � � � Zdc �fe � ��H � �ga � � � Z7c �=e � �ih 	 � � lj���

kmlonqpsrutuvgwyxzw5{�|1}Ow3~y�?� ���Kvd�1����w����s�Q�z�dnB�;x!wy��}j~�~�}O�1x��I{B�;��n��zw����2�1~��;x�}Ox�nB�zwb���_�i���dxzxzw5���;�z�z~�;xQ�O���d�2�; ¡nu�Q¢ £E¤�nB�¥n��zw¦n��dni�d�Q�y{��E~�~§~fw3�¨n�}©�;x��;�2nB�z}j~ª�z{B�¡�mw5~B~�«O¬5­¯®°¢�l±~§~��z�7²�x�}©xb³´}©|; Q{�w±vz¢ µ;w;�dnB�z}j~§�¡}j�d|1{B�;��m�1xEnB�d}©xQ~un=²o�q�¶�z{��1�Q�d|E�7nB�;{i~§�dx��T�_n��_ Q~5�¡}©~�~� z�z�Q{�w3~�~�w5�g�E�b�;x+�1�z�¡}On�}©�;xQ�;�2�·�;�¨nB�;{��d�o¬¯¸;¹»º¼ ¢ª½¦�7²owy¾;w5{5�E}On~��z�; z�j�+��w¿xz�dnBw5�+n����7n¦�z�z�;n��1x�{B�1�¡}©�dn�}©�;x��I{��1�KnB�zwÀ�Á�z{B�;�Q�;|1�7nB�;{�}j~�}Ox��m�© Q�¡w5�Â}©xÂn��Qw¿�y�;�©�y z�©�dn�}©�;x+�d�?n��QwwmÃz�1�¨n����7n�{B}OÃgwy�©wy��wyxEni~� Q~�w5��}Ox+n��Qw¥ÄEÄ_Å¡Æ�«O¬¯Ç5®´�;xQ��È;ÉzÈ1ÉQÊEËEÌ�« v1Ç5®ÎÍ 4Ïw5¾;w5x1n�|1wyxzw5{B�dn��;{i~5¢
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v \qJGV e65 W 7 a�8 5

� Z9 : � � l i��

c �fe65�� W ��; � � Z< H � Z= �?>A@�BCEDFC Z H�i � < � ZG ��H DCHDFC Z
�e$5 IJ igH �e65 a �FK0�qH �e$5ML Z f^C � ��HKe$5 �ONP

H ie Z5RQ � �qH e$5��SK�� a �e65 f^C ���qHKe$5 � L H �UT : � � lWV �
v VIH10GH UYX ORCIF , X O�0GHhJGVIH H=CIHE0TYRZ�O[CIF/JKVXH a ERf�O20�ORCIYRf^H ER`�JKVIHhHPL?\qJTJKHPF/aIVIERJGE_Cyc �Z; FIH=CIERJKH=Q
JKVXH�C�SIL��sHE0hER` CIH=SXJ¯0T\^CIE_QhQGasHP]=\^HPQ=c � = W QG\qC Z , 9 cXORCXF � < W a\[

Z
H,QG\^C Z , 9 l1zUVXH�`uE_f^fqE v \^CIYCIERJKO[JK\qE_C~\^QUSXQGHPF�\^C~JKVXH|O[� E(�_HrH^]dSIO[JK\qE_CIQ`_

7 W �IF � H F � � Z :7 ^ W � � � H�� � � Z :8 5 W �;F�5�L W � USayUSX ���cb ]=E_Q , X � :D W 7 ^ a >d@ Z H�e >d@6f"@Mg � � lih��
zUVIH JKVÎ0GHPH�JGHE0TLNQgER` "j]�S�O[JK\qE_C � lkVkO20GH \qFIHPCxJG\ml�H=F�HPORQG\qfqZ v \qJGVI\^CoJGVIHFn�H=ZdCILNORC,]�ORfq]PSIfqSIQ`_
JKVXHFl�0TQTJ|E_CIH?FIHPQT]E0T\^�sHPQ|JGVIH4J v E 7 A ]nV�ORCICIH=fYo H(��]nV�ORCXY_H}FI\^ORY@0GORLNQ ��n \^YRS?0GH ��l ] OXc ���#cjJKVXH
f�O[QTJ JGHE0TL ]=E@030THPQGasE_CIFXQ1JKE:JKVXHpJ v E p A ]nV�ORCICIH=fÎ> H(��]nV�ORCXY_HWFI\�ORY20KORL?Q2��n \^YRS?0GH���l ] ]Rc F��#c�O[CIF
JKVXHULN\qFIFIf^H JKH10GL OR]P]=E_SICxJKQ�`uE@0�JKVIHU\qC�JGHE0t`uHE0GH=CI]PHU�sH=J v HPH=CNJGVIH 7 A ORCIFqp A ]nV�O[CICIHPf�FX\�ORY@0GORL?QPl� J f^E v aIVXERJKE_C H=CIHE0TY_\^H=Q�ORCXF a E_f^O20|ORCIY_fqHPQPc�JKVIH FX\DC HE0GH=CxJK\�O[f ]10GE_QTQ QGH=]=JK\qE_C Y_\{�_H=C ��Z
"j]�S�O[JK\qE_C � lj�W� H=V�O��_H=Q Z ORQsr �/t � UYX QG\qC Z , X �#l zUVXHE0GH#`uE@0GH[cRJKVXHh]10GE_QTQ1QGH=]=JK\qE_C/E[`IJKVI\qQ�aÎ0GEd]PHPQTQ\^Q FI\{�_H10GY_H=C�J O[J J¯0THPH�f^H=�RHPf v VIHPC?JKVIHwaIVIERJGE_C?� H=]PE_L?HPQ QGER` JPc UYX � ���vu*w�xd85628¯9zyqy6u*{29;8}|s9~w��79 �#c
E@0 v VXHPC~JKVIH�HPf^H=]=J30GE_C �ua E_QT\qJ30GE_C�� ORCIF JGVIHgHPL?\qJTJKHPF}aIVIERJGE_C~� H=]PE_L?H:]=E_f^fq\^CIHPO20Pc�QG\qC , X � �Xl
zUVIHN]PE_fqf^\^CXH�O20:FX\q�_H10GY_H=CI]PHN]�ORC��sHNH=f^\^L?\^CIO[JKH=F,\q` v H4JnO2.[H OR]=]PE_SICxJMJKVIH?CIE_C��PHE0TEoH=f^HP]#J¯0TE_C
LNORQGQ=c v VIH10GHPORQ�JGVIH \^CX`=0GO20GH=FMFX\q�_H10GY_H=CI]PH ]�O[C/�sH ]PORCI]=HPf^H=F/�xZr\^CX]Pf^SXFI\^CIY JGVIH�� �f� �yFI\^ORY@0KO[LNQ
]PERC�JKOR\^CX\^CIY��d\�0tJKS�O[fyaIVIERJGE_Ckf^EdE_aIQ[M �Ri6V2P l
ºv� n�~��z�; Q�©�+�2w¿xz�;n�w5�+nB�Q�7n3���1~�wmÃ¡�2w5�¨nBw5�T��n��Q}©~±wmÃ¡�z{Bw5~B~f}©�;xÂ�Q�1~�n��zwq~��;��wq~f}©xz|; Q�©�;{�}On�}©w5~��1~�n��QwÀ{B�1�¡}j�7n��1{�I zxQ�mn�}©�;x��¡wv�Qxzw5�+}©x%�_w5�mn�}©�;x[v¡¢ v¡¢ v¡¢
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