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

/)021!3)4�0257698:4�07;=<�>:?9@A021CB�?9@EDF@EGH@ABJIK>:LMBJNPOQ02RSB�TU@E6S4�B:V
WYXQZ�[\Z^]U_,`Ea%_7bdcUegfihj_2a%kQfmlonKpAqr_2a%sgk%t�ui_,vHp9Xokwaxt�_,uzy
{}| t�~�t��YX�egkwl%fml%sAl%_\�������KnAkQf�~2k,p9]�_2`Ea%_2b�cUegfihj_2a%kQfml�nKpEqr_7a%sgk%t�ui_,vHpEX�kwaxt�_,u
� � _,�gt�aQl%v�_,eKl�����X�v�v�sgeg��ui�r��nKpK�P_,fi�,v�t�eEe�Xoegkwl%fml%sEl%_������A~2f�_2eg~,_rp | _,�g�	hj��l�X�kwaxt�_2u�y

�����,�,�	�g�r�r� X�eYl%�Ef�k��9t��=_2a�pgb�_)�Ea%_,kQ_,eKlUt�v��M E_2u:���!¡¢~,_2u�u£~,ui�re9t�u:a%_,�=_7aQl%�rfma%_� MnAe9t�v�fi~,kt�e9 )�Ea%_,kQ_2eMl-tUeE_2b�hMfi_2b����El%�g_��gu�t�~,_����gkQ_,um�ga%_�t�~2l%fihAfmlon)f�e)l%�g_�v�t�fieKl%_,e9t�eg~,_!���El%�g_�¡�~,_,uiu
a%_2�=_2aQl%�rfma%_rpEt�eg �f�e�l%�g_�kQ�=_,~,fm¤g~,fml�n����Jl%�g_Ufiv�v�sgeE_�a%_�t�~7l%f���e:yE¡-t�¥AfieE��fieKl%�)~,�reEkQfF A_2axt�l%fi��e
l%�E_�~2a%�rkQk£a%_,t�~2l%fihMfml�n)t�e9 \kQ_,um�gt�¦�eEfilon\���g¡ ~,_,uiuja%_,~,_2�El%��a%k,p,_,kQkQ_,eKl%f�t�ujl%��l%�g_,fma£v�t�fieKl%_,e9t�eg~,_
fiePl%�E_��g_�t�uml%�Mn§fiv�v�sEeg_�kwnAkwl%_,vHpJb�_��gt	hr_�`gsgfiuml�tHkQfiv�sgu�t	l%f���e�����¡¨~,_,uiu� AnAe9t�v�f�~2k"fie
l%�E_�kQ�gt��=_�kQ�gt�~,_ W ����¡�~,_,uiu!t�e9 }t�eMl%fi��_,e§�C��a%v�k,yJ¡��gfik©kQfiv�sEu�t�l%fi�re}a%_,�guifi~�t	l%_,k©l%�g_)l%f�v�_
~2�rsEa%kQ_����St�a%_2kQ�=�regkQ_�l%��t��Ea%fiv�t	aQn)f�eA�ª_,~7l%f���e�t�eg "l%�E_�a%_2l%sAa%e�l%�\tUkwl%_�tr Mn�kwlxt	l%_rp�b�fil%�E�rsAl
a%_,«MsEfma%f�eE� a%_2~,_,�El%��a�t�¦�egfml�n+_2¬A~,uisEkQf�hr_,umn�l%�§eE�re­kQ_,um�©t�eMl%fi��_,egk,y�¡��g_2kQ_�a%_,kQsEuil%k�kQsE�r��_,kwl
l%�gt�l�l%�g_�kQ_2ui�F®ot�¦�eEfilon�kQ�E�rsgu� �`=_�kQ_,_2e�eg��l�t�k�t\~,��eE�C�rsgeg Efieg�©�gt�axt� E��¬�`EsEl!t�k��9t	aQl!���=l%�g_
`gt�~x¥M��a%�rsEe9 ¯�g�KnAkQfi�rui�r��n ����f�v�v�sgeE_)a%_,t�~2l%fi�reJp:t�e9 }kQ�g��b�l%�E_�eE_,_� H�ª��a"t�a%_,_2hrt�u�sgt�l%fi�re
���!kQ_,hj_2axt�u�`9t�kQfi~"�Ea%fieg~2f��Eui_,k�����fiv�v�sEeg��u�����nKyEX�e¯��ax E_2aUl%�°`=_7lQl%_2a�sEe9 A_2a%kwlxt�eg Yl%�g_)�gu�t�~2_
���!kQ_,um�C®�a%_�t�~7l%f�hMfml�nKpEl%�g_©�ªsEeg~2l%fi��e¯����l%�g_©fiv�v�sEeg_\kwnAkwl%_,vHpgt�eg Y�g��bdl%�g_©~2a%��kQkw®±a%_,t�~2l%fihMfml�n
���!f�v�v�sgeE_\a%_,~,_,�Al%��a%k�_2e9t�`Eui_,kUl%�Ef�k��ªsEeg~2l%fi�reJpgb�_�kQsE�r�r_2kwl\l%�9t	lU�CsEl%sEa%_)a%_,kQ_�t	a%~7�}kQ�E�rsgu� 
�C�K~,sgk��re�fiv�v�sgeE_Ua%_�t�~2l%fihrt	l%_,k�fieYl%�g_\�E_�t�uml%�Kn°`=�M AnKpEt�eg �eE��l�²wsEkwlUfieY EfikQ_�t�kQ_�y

³ ´EµU¶=·S¸©¹"º�»£¶=¼x¸�µ

OQGYG�RSBS4�1FBg½74�02LE¾�½21F@EBJ5"¾�LMB+8£4�N=1C¿91CNS4�N�1CBg½7@}½26S024�4°8:LA571C¾�¾�@AGHÀ£@ABS4�BE½,5�Á-Â)Bg½21F;E4�BJ5�>
¾	4�DCDª5�½76JLM½�5x4�BJ5x4U½76J4�GÃLABJN�4	Ä-4�¾�½2@A0�GH4�¾,6:LMBS1ª5xG¯5�ÁjOQB�½26S1ª5�GY@=N=4�DSÅ�4�Å©1ª576°½2@�Æ�@=¾�RJ5
@AB�½26S4UÇJ025x½�½%ÅU@�¾	@AGHÀ£@ABS4�Bg½25�LMBJN°GY@E074�5xÀ£4�¾�1�Ç£¾�LMDCDCÈ�½7@�5xRS;E;A4r5%½�6S@KÅ^1�½�1ª5�À£@E52571F8SDC4
½7@)6JLj¿E4�LMB�4	Ä-4�¾	½71C¿A4�574�B:5x1CBS;©GH4�¾,6JLABS1ª5xGÉ8SRS1CD�½!@AÆ=6S1F;E6SDCÈ�¾�07@g575xÊ�024�LE¾�½21F¿E4!024�¾	4�À=½7@E025�Á
ËÌ4}ÀJ074r5x4�BE½°L+GY@=N=4�D�@AÆ\ÍÎ¾	4�DFDU074�À:4�0x½2@A1C074¯N=È9BJLAGH1C¾�5�1CBÏ½76S4}1CGHG°RSBJ4}074r5xÀ£@AB:5x4
8JLA574�NH@EB}4	Ð=1ª5%½21FBS;�Ñ9BS@KÅ©DF4rN=;A4©@AÆ�½76S4r5x4�N=È9BJLMGH1ª¾�5�>EÅ©6J1C¾,6 LA1FG¯5�½7@°1CDCDFRSGH1CBJLK½24"½26S4
8JLA571C5\@AÆ�1CGHG°RSBS4�57À£4�¾	1FÇ:¾�1�½%È§1FB�ÀS021FG¯LA07È¯024�LE¾�½71C@AB:5�½2@¯ÀJLK½26S@A;E4�BJ5�Á
Í\6S4"1CGHG°RSBS4�57È95x½74�GÎ1C5�RSBS1ªÒgRS4�1FB}6:Lj¿g1CBS;YL�6S1C;A6SDCÈ¯N=1C¿A4�0,574"¿KLM021F4�½%È�@AÆ!024�¾	4�À=Ê

½7@A0,5�DF1CÑA4�BS@H@A½76S4�0)5xÈ=5x½74�G
1FB§½76S4�8£@=N=ÈAÁ:Í\6S1C5\;E074rLK½\¿KLM021CLABJ¾	4�1C5\R:5x4rN}½2@Y1ªN=4�BE½21�Æ�È
L+BS4rLM0Y1FB=Ç:BS1�½24§B9RSG�8:4�0�@AÆ"LMBg½71C;A4�BJ5�Á�Í\6S1ª5Y5x4�BJ5x1F½71C¿91�½%ÈÏ@AÆ�N=1FÄ£4�074�BE½HLMBg½71C;A4�B�024	Ê
¾	4�ÀS½7@A0,5�1ª5�6S@KÅ�4�¿A4�0�6S1F;E6SDCÈ­024�;A1CGH4�Bg½74rNÏLMDCDF@KÅ©1CBS;P½76S4¯1CGHG°RSBJ4 5xÈ=5x½74�GÓ½7@�024�LE¾�½
½7@¯@ABJ4�½%ÈgÀ£4�@MÆ�LMBg½21F;E4�BP1FB+LY;A1C¿A4�B�¾	@ABg½24	Ð9½©Å©6S1FDC4�1C;ABS@E071CBS;H@M½26S4�0)LABE½21F;E4�BJ5�ÁSOw½)1ª5
LA5�ÈA4�½©LAB§@EÀ:4�BPÒgRS4r5%½21F@EB§6J@KÅÔ½76S4�1CGHG°RSBJ4�57È=5%½24�GÕG¯LA1FBg½2LA1FB:5�½26S4�57À:4r¾	1FÇ:¾	1F½%È}@MÆ
074rLA¾�½21F@EB�Á-Ê�Í\6S4 À:@g57571F8JDF4}LABJ5xÅ�4�0,5�DF1C4}1CBÏ½%ÅU@�¾�LMGHÀJ5�Ö!×©4�¾�4�À=½2@A0°57À£4�¾	1FÇ:¾�1�½%È'LMBJN
W���a%��l%_,fie}kQ�9t��=_�kQ�gt�~,_"fik\t�e t�e9t�ui����n¯~,��v�v��reEuin�sgkQ_, Yl%�� A_,kQ~2a%fi`=_�t�hr_,~2l%��a�kQ�9t�~,_�fie
b��gfi~x��_,hj_2aQn��=�rfieKl� A_,kQ~2a%fi`=_,k�t©~,��eE¤g�rsEaxt	l%fi�re°���Sl%�g_��Ea%��l%_,fie}Ø�Ù"yA�=yK�-_2a%_,uikQ��eYt�e9 �Ú�y
��_2f�kQ`Esg~x�§Û,ÜrÜjÝ�Þ7y



ßxà=ßxá7â�ãHäªå¯æ2â�ß7ç:èEéJßxâ§ßxç£â�å�ä�ê:å�ä�á%àEë�ì�à'æ7ârå	â�ç=á7èEæ°ßxç£â�å�ä�ê£å	äFá%à'í�â}ãHâ�îAé^á7ï:îKáYîAégá7äCðAâ�é
æ7ârå	â�çSá7èAæ,ß°á7ïSâ�ãHß7â�ñCòAârßHîMæ2â â�îEå,ï�ïSäCðAïSñCàÏó�è=å	ôJß7â�õöîMé:õ¢ß7ç:ârå	äFê:åMë�÷\ï9ôJß�á7ïSâ�ß7ç:ârå	äFø
ê:å	äFá7äCâ�ß�èMó�îAé­äCãHã°ôSéSâYæ2â�ß7ç:èEéJßxâ°äCß�ùJîEßxârõ�èAé­î æ7â�ç:â�æxá2èAäCæ7â°ùSôSäCñ�á�èAéJñFà�èMó�å	â�æ7á2îAäFéú äCéJõSß�èAó�æ7ârå	â�ç=á7èEæ2ß�ë£ì�à+ß7à=ß%á2â�ãHäCåYß7ç:ârå	äFê:å	äFá%à�íUâYãHâ�îAéÌî§ãYârå,ïJîMéJäCß7ãûá7ïJîMá�õSègârß
éSèMá�æ7â�ñFàYèAéHá2ïSâ�ß7ç:ârå	äFê:å	äFá%àHèMó-á7ïJâ"æ2â�å	â�ç=á7èEæ2ß�üMùSôSáUæ,îKá7ïJâ�æ�èEé}ßxèEãHâ"ßxç£â�å�ä�ê£å)ðAñCèAù:îMñ
ù:â�ïJîjò9äFèEæ�èAó�á2ïSâ�ß7à9ßxá7â�ã�ë
÷\ïSâ)ó±îEå�á�á7ïJîMá�í�â�å�îMé¯êJé:õ}æ2â�å	â�ç=á7èEæ2ßUßxâ�éJß7ä�á2äFòEâ)á7è�çSæ,îAå�á2äCå�îMñCñFà¯îAégàHß7ôSùJßxá2îMé:å	â

îMéJõ°á7ïSâ\äCãHç:èEæxá,îMéJå�â�èAó:éSâ�ðEîMá7äCòAâ\ßxâ�ñFârå�á7äCèAé�äFé�á7ïJâ©ùSôSäCñCõ=äCéSð�èMó:á7ïSâ©äCãHã°ôSéJâ�æ2â�ç£â�æ7ø
á7èAäCæ2âYäCé'á7ïSâHá2ï9àgã�ôJß�ïJîjòEâ�ñCâ�õÌá2è�á7ïSâ¯í©äªõ=â}îAå�å	â�ç=á2îAéJå	âHèMóUá7ïSâ}å�ñFèEéJîMñ�ß7â�ñCâ�å	á7äCèAé
á7ïSâ�èAæ2àÌý þjÿwüSí©ïSäªå,ï�ß7ôSçSç£èAæ7á2ß\æ2â�å�â�ç=á2èAæ)ß7ç:ârå	äFê:å	äFá%àAë��)èKí�â�òEâ�ærü9î¯å�ñFègßxâ�æ©ñFè9è ú îKá)á2ïSâ
í�îjà¯äCãHã°ôSéSâ�å�â�ñCñCß©îAæ7â�ßxâ�ñFârå�á7ârõ äCé§á7ïSâ�ù£èAéSâ�ã¯îMæ2æ2èKí�îAéJõ á7ïSâ�á7ï9à9ã°ô:ß\äFéJõSäCå�îKá7ârß
á7ïJîMá©á7ïSäªß©äCéEá2â�æ2çSæ2â	á2îMá7äCèAé§äCß©çJæ7èEùSñFâ�ã¯îKá7äªå��
��� ãHã°ôSéSâ�å�â�ñCñCß©îAæ7â�éSèAá"å	èAãHçSñCâ	á2â�ñCà ß7ç:ârå	äFê:å��9á2ïSâ�àPîMæ2â�õ=â�ðAâ�éSâ�æ,îKá2â�îAéJõPå	æ2èEß2ß%ø
æ7ârîAå	á7äCòAâAë

�	� å	â�æxá,îMäCé§ñCâ�òEâ�ñ�èMó�ù£â�éSäCðAé�î�
¯éSäFá%à¯á2èHß7â�ñFózøQîMégá7äCðAâ�éJß\â
�=äªß%á,ß\äFé�îMñCñ�æ2â�å	â�ç=á7èEæ2ß�ë
÷\ïSâ�ß7â�ç£èAäCégá2ß�ïSèEñCõ+á7æ2ôSâYó�èAæ�îMñCñ�å�â�ñCñCß�èAó�á7ïJâYîEõSîMç=á2äFòEâ�äCãHã°ôSéJâYß7à=ß%á2â�ã�ü-ù:èAá7ïÏì
å	â�ñCñªß�îMé:õ¯÷öå�â�ñCñCß�üAîAéJõHíUârî ú â�éYá7ïSâ�å	ñªîMäCãHß�á7ïJîMá�á7ïJâ)äFãHã�ôSéSâ"ß7à=ß%á2â�ã�� ßUßxç£â�å�ä�ê£å	äFá%à
äCß�ùJîAß7â�õ�èEé�â�äFá7ïJâ�æ�á%àgç£â�èAó=æ7ârå	â�çSá7èAæ�ßxç£â�å�ä�ê£å	äFá%àAë � ß�íUâUí©äCß7ï�á7è�çSæ7ârßxâ�égá�î)ãHè=õ=â�ñgèMó
÷då�â�ñCñCß�í�â©ßxï:îMñCñ=ó�è=å	ôJß�èEéYá7ïSâ\á2ïSâ�èEæ7â�á7äªå�îMñ=çJæ7èEùSñFâ�ã¯ß�æ7â�ñFâ�òjîAégá�á7è�÷öå	â�ñCñªß�üKäCðAéSèEæ7äCéSð
îKá)çSæ2â�ß7â�égá�á7ïSâ�â��9äªßxá7äCéSð¯çJîMæ,îMñCñCâ�ñ-çSæ2èAùSñCâ�ã¯ß\æ2â�ñCâ�òKîMégá\á7è¯ì å�â�ñCñCß�ë
÷\ïSâ}ùJîEßxäªåYá7â�éSâ	áYèMó\á7ïSâ§å	ñCèAéJîAñ�ßxâ�ñFârå�á2äFèEéÏá7ïSâ�èAæ2à­äªß�á7ï:îKá�îAñFñUæ7ârå	â�çSá7èAæ,ß�í©äFá7ï

î�
¯éSäFá%àHá7èHßxâ�ñ�ó�îMæ2â�õ=ârß%á2æ7èKàEâ�õ¯ñCâ�îjò9äCéSð�î°æ7â�ç:â�æxá2èAäCæ7â�í©ïSäCå,ïPèAéJñFàHæ2â�îAå	á2ßUá7è�ó�èAæ2â�äCðAé
îMégá7äCðAâ�éJß�ë���èEßxá°èMó\á2ïSâ òKîMæ2à9äFéJð�ògäCâ�í)ß�èAé^äCãYã�ôSéSâPßxç£â�å�ä�ê:å�ä�á%àEü!äCéJå	ñCôJõ=äCéSð�á2ïSèEß7â
á7ïJîMá�ï:îjòAâ�ãYèKòEâ�õ�îjí�îjà�ó�æ7èEã á7ïJäCß�ß7â�òEâ�æ2â�ò9äFâ�í�üKïSèAñªõ°á7ïJîMá�á2ïSâ©å�îAôJßxâ�èMó-ßxç£â�å�ä�ê£å	äFá%à
äCßUß%á2äFñCñJäCé}ßxèEãHâ)í�îjà�á7ïSâ�æ7ârßxôSñFá�èMó�æ2â�å�â�ç=á2èAæ�ß7ç:ârå	äFê:å	äFá%àAëg÷\ïSäªß�äªß�á7æ2ôSâ)í©ïJâ	á7ïJâ�æ�äFá�äªß
á7ïSâ�á7ïJâ�èAæ2à�èMó£ì�îMéJõ�÷�å	â�ñFñSå�è9èAç£â�æ,îKá7äCèAé°èMó��UèEïSé�îAéJõ���îMïSéJðAã¯îMéPý �jÿ�ürá7ïJâ\õJîMéSðEâ�æ
á7ïSâ�èAæ2à�èAó��­îKá���äFéJðAâ�æ�ý �Mÿ:èAæ���æ7ègß7ß7ã¯îMé�� ß�á7ïJâ�èAæ2àYèMó�å,ïJîMéJðAäCéSð�æ7ârå	â�ç=á7èEæ�â
�Så	äFá2îMá7äCèAé
ý �Mÿ�ë � ñCñ\äFé¢á7ïSâ§â�éJõ¢äFéJß7äªß%áYá7ïJîMá°á2ïSâ�æ2â ã�ôJß%áHù£âPî­ðAæ2â�îKá2â�æ�æ2â�å�â�ç=á2èAæYî�
¯éSäFá%àÌó�èEæ
ó�èAæ2â�äCðAéÌîAégá7äCðAâ�é:ß�îAãHèAéSðPäFãHã�ôSéSâHæ7ârå	â�ç=á7èEæ2ß�ë�÷\ïSäCß�æ2â�å�â�ç=á2èAæ�ßxç£â�å�ä�ê£å	äFá%à+äCß�í©ï:îKá
ùSæ7äCéSðgß)îMù£èAô=á"á7ïSâ°ß7à=ß%á2â�ã�� ß"ß7ç:ârå	äFê:å	äFá%à§èAó�æ7ârîAå�á2äFèEéPá7è¯á2ïSâ�çJîMá7ïSèEðAâ�é�îAéJõ�éSèMá"á7è
á7ïSâHßxâ�ñ�ó%ë��9ôJå,ïÌî}ò9äFâ�í æ2îAäCß7â�ß"äFãHãHâ�õSäCîMá7â�ñCàPá7ïSâ! gôSâ�ßxá7äCèAé+èAó�ßxâ�ñ�ózøwæ2â�îAå	á7äCò9ä�á%àEë"�)èKí
õ=è9â�ßUá7ïSâ�ß7à=ß%á2â�ã
õ=ârîMñ-í©äFá7ï§á7ïSâ�ß7â�ñFózø�æ2â�îEå�á7äCòAâ�æ7ârå	â�ç=á7èEæ2ß�á7ïJîMá)îMæ2â ú éSèKí©é á7èYâ
�=äCßxá
äFéöïSâ�îAñ�á2ï9à�äFãHã�ôSéSâ�ßxà=ßxá7â�ãHß$#�÷\ïSâ�îAéJßxí�â�æ,ß°á7è'á7ïSäªß% gôSâ�ßxá7äCèAéöñCâ�îAõ�á7èÏòKîMæ2äFèEôJß
ãYârå,ïJîMéJäCß7ã¯ß�ü�ó�æ2èAã æ2â�ðEôSñªîKá7èEæ7à^÷ å	â�ñFñªßYá7è^îMéJâ�æ2ðAà^èMó�å	â�ñFñªß�ü�í©ïSäCå,ïöñCâ�îAõ¢á7èÏá2ïSâ
å�îMé:å	â�ñCñªîKá7äCèAé'èMó\îMñCñ�ß7â�ñFózø�æ2â�îEå�á7äCòAâH÷ å	â�ñCñªß�îMéJõÏî§ó�ôSéJå	á7äCèAéJîAñ�ùSñCäFéJõSéSâ�ß2ß�á7è�îAñFñ�á2ïSâ
äFé=ó�èEæ7ã¯îMá7äCèAéHá7ï:îKá�å�èAôSñªõ¯ù£â"ðEñFârîMéSârõYó�èAæ2ã ß7ôJå,ï å�â�ñCñCß�ë � ñFñ-ßxô:å,ï¯á7ïSâ�èAæ2äFârß�îAæ7â)äCéJå�îKø
çJîMùSñCâYèMó�æ2â�å�èAéJå�äFñCäFéJð§ß7â�òAâ�æ2îAñ!ó±îEå�á,ß�èAó�äCãYã�ôSéSâHçSï9à=ßxäCèAñCèAðEà§í©äFá7ïÌá7ïJâHå�èAéJå�â�ç=á�èMó
ùSñFäCéJõ=éJâ�ß2ß�á7è�ß7â�ñFózøwîAéEá2äFðEâ�éJß�ë���ègß%á�äCãYç£èAæ7á2îAégá7ñCàAüM÷öå	â�ñCñªß�îMæ2â�ïJäFðEïSñFà�å	æ2èEß2ß%øwæ7ârîAå	á7äCòAâAü
â�îAå,ïY÷�å	â�ñFñ=å�îMé°æ2â�îEå�á�á7è�îAß�ã¯îMé9à�îAß'&)(+*-,/.�õ=ä10£â�æ7â�égá�ç£â�çSá7äªõ=â�ø�� � �^å	èEãHçSñFâ��=â�ß
ý2*�ÿ�ë43SôSæ7á7ïSâ�æ7ãHèEæ7âEüAîMñFá7ïSèEôSðAï¯÷�å	â�ñFñªß�èAó�î�ïSäCðAï}î�
¯éSäFá%à�á2è°ß7â�ñFó!îMégá7äCðAâ�éJß�îMæ2â)å	ôJñFñCâ�õ
ùgà�éJâ�ðEîMá7äCòAâ�ß7â�ñCâ�å	á7äCèAé�üKîAñFñ=÷^å	â�ñFñªß�ã°ôJßxá�ïJîjòAâ�ßxèEãYâUñFâ�òAâ�ñEèAó:î�
¯éSäFá%à�á7è�ßxâ�ñ�ó:èAæ�á7ïSâ�à
í©äFñCñJéSèAá�çJîAß2ß�á7ïJâ)ç:ègßxäFá7äCòAâ)ß7â�ñCâ�å	á7äCèAéHçSïJîEßxâ©îAéJõHõ=äFâ"èMó-éSâ�ðEñFârå�á"ý 5jÿwë76�èEß7ä�á2äFòEâ©ßxâ�ñFârå�ø
á7äCèAé�îMçSç£â�îAæ2ßUá2èYù£â�â�ß7ç£â�å	äªîMñCñCà}äFãHç£èAæ7á2îAéEá)îEß\ä�á)äªß\éSèKí¨ó�èEôSéJõ á7è¯ù£â�îMéPâ�ß2ßxâ�égá7äªîMñ
ó±îAå�á2èAæ�äFé§á7ïJâ�ã¯îMäCégá7â�éJîMéJå�â"èAó�á7ïSâ�÷¨å�â�ñCñ-æ7â�ç:â�æxá2èAäCæ7â�äFé á7ïSâ�ç£â�æ2äFçSïJâ�æ2àAë8��èKíÔñCâ�òAâ�ñ



9�:%;=<1>@?�>�A�BDC-E2FG<HBI;=A7>IA/;=E1?JCKB�B�C�;4>L<H97E'9/BI9NM%9�<H;4>L9�<H;=<H;=ONB�<HO7;P97E'A7F)QSR�C�EHEHBIT=UV>W<XB
9�EXBDA!R�9�U"BDCKBY>LZ=C�M[>LA�\=]LA7EH<1F^C�]$9�>�C!_ `7acb8deCI>�Z8UPB)fP;PgN9hB�<2>LUP9�>L<1A/;jikZ=C-]�Cl>�Z=Cm97R
>�UP97E
QnR
C�EHE�]�C-\"C-]D>LA7<H]�Ck<XBo;PA�>-p897B)<XBoR
A/MqM!A/;=EH?qB�U=O/O7C-BD>�CKg!T4?%R�E1A/;P9�E�BDC-E1CKRr>�<HA7;N9�;Pgq>LZ=C
A�>�ZPC�]s<HM!MhU=;=Ck>LZ=C�A/]�<HC-B-p�T=U=<HE1>oA�F�BD\�C-R�<2f�R�]�CKR
C�\=>�A7]$B']�CK97R
>�<Ht7CG>�AmF^A/]�C-<1O/;!97;/>L<1O/C�;PB-b
Q�Z=Ck]�C-\"C-]D>LA7<H]�C�<XB�p7<1;q\�A7<H;/>YA7F"Fu9/Rr>Kp�T=U=<HE2>)A�FvZ=<1O/Z=EH?�R
]LA/BLB@wx]LC-97R
>�<Ht7C)]�CKR
C�\=>�A7]$B'>�Z"9�>
9�EHE�BDZP97]�CWB�A7MqCmMq<1;=<HM%9�EyR�A7MqMqA7;�9�:%;=<1>@?%>�AzB�C�E1F'97;4>�<HO7C�;"B�b

Q�Z=C-B�CWgV<HBLR
]LC�\"9�;PR�<1CKB�T"C�>@i)C-C�;{>�Z=C+>�Z=C-A7]LC
>�<XR�97E�9�;Pg�9/Rr>�U"9�EyR$ZP97]L9/Rr>LC�]L<HBD>�<XR�BGA�F
Q|R
C�EHEy]LC�\�C�]�>�A/<1]LC-B}E1CK97g�UPBl>�AjB�U=O/O7C-BD>~9%;PC�i�]�A/E1C+F^A7]~B�C�E1Fo9�:%;=<1>@?{ikZ=<HR$ZJT�C
>�>�C-]
R�9�\=>�U=]LC-BY>�Z=C}ZP<1O/Z=E1?qR
]LA/BLBs]LC-9/Rr>�<Ht7Ck;"9�>�UP]�C}A7F�QnR
C�EHEP]LC-R�C�\V>LA7]$BY9�;"g!>�Z=C-<1]G9�:%;=<1>@?
>�AjB�C�E1F@b"deChg=A%>�Z=<XB~UPBD<H;=O%>LZ=C�T"97B�<HR+R�A7Mq\�A7;=C-;/>$BkA�Fs>LZ=C��8;=A�ik;JgV?8;P97Mq<HR-B}A�FoQ
R
C�EHE�]LC�\�C�]�>�A/<1]LC~M%97<1;4>�C-;P9�;"R
C%_ ��acb=Q�ZPC-B�C+9�]LC7�
� Q�Z=C!Mq9�>�U=]$9�>L<1A/;�A7F)QSR
C-E1EXBI<1;�>�Z=C!>LZ4?8MhUPB�p�9�>m9NB@>LC-97g=?J]L9�>�C�]LC�O49�]$gVEHC-BLB}A�F
<1MqMhU=;=C+97R
>�<Ht8<2>@?/b

� Q�Z=CI\=]�A/E1<1F^C�]$9�>L<1A/;%A�Fy\�C�]L<H\=Z=C�]$9�EvQnR
C-E1EXBG<1;j>�Z=CI\=]LC-B�C�;PR�C}A�F'9�;4>�<HO7C-;PB~��BDC-E2F�A7]
;=A7;=wxB�C�E1FL�vAVR�R�U=]$B�9�>y9k]$9�>LCs\=]LA7\�A7]�>�<HA7;P97E�>�A�>�ZPC�<H]�9�:%;=<1>@?~97;PgWR
A/;PR
C-;4>�]$9�>�<HA7;"B�b

� Q�Z=CN�IEHA7TP97EYR
A/M!\�C
>L<2>L<1A/;�A�F}Q�R
C�EHEXB+9�MqA7;PON>LZ=C�M%B�C�EHt7CKBW]�CK97R$Z=CKBW9�Z=A7MqC-A�w
B@>$9�>L<HRmEHC�t/C�Ecb

Q�Z=CoQ�R
C-E1EXBy97;PgI>�Z=C)9�;4>�<HO7C-;PBv>�ZPC�?I]�CK97Rr>y>�A}9�]LCsMqAVgVC�EHC-g+9/B�\�A7<H;/>$B�<H;+9�;+97TPB@>L]L9/Rr>
BDZP97\"C}B�\P9/R
C7b�Q�ZPC�R�E1A4BDC-]Y9mQ�R�C�EHE=9�;Pgq9�;q9�;4>L<1O/C�;q9�]LCG<H;%BDZ"9�\�C�B�\P9/R
C7p�>LZ=C}Z=<HO7ZPC�]
>�Z=C�9�:%;=<2>@?NT"C�>@i)C-C�;�>LZ=C�M�b"Q�A%MqAVgVC�E�>LZ=C+Z=<HO7Z�R�]�A4B�BDwx]�CK97Rr>L<1t8<1>@?qA�F�>�Z=ChQ�R�C�EHEHB-p
i)Cl97E1EHA�i�>�Z=C-M�>�A+]LC-9/Rr>o;=A7>)A/;=E1?h>�Ah9�;4>�<HO7C-;PBo9�>o>�ZPC~BL9�MqC}\�A7<H;/>)<1;jB�ZP97\"CIBD\P9/R
C
T=UV>!97EHB�A�>�A�;=C�<HO7Z8T�A7]L<1;=O�97;4>�<HO7C�;"B�b�deCzF^UP]D>LZ=C�]hC�Mq\=ZP9/BD<H��CjR�]�A4B�BDwx]�CK97Rr>L<1t8<1>@?JT8?
Mq97�8<1;=O�>�Z=C�\"A/<1;4>LBN<H;n>�Z=<XB{BDZP97\"CeBD\"97R
C�Z=<1O/Z=EH?�<H;4>�C-]LR�A7;=;=CKRr>LC-g�bGQ�Z=<HBNM%9��/C-B
C�t7C-]�?%\�A7<H;4>l9qR
EHA/B�CI;PC�<HO7Z8T"A/]kA�F'M�UPR$Z�A�F�>�Z=C+B�ZP97\"C+B�\P97R�C7b

� �e�}�|���k�}�y�
� ;q>�Z=<XBoMqAVgVC-E�p/i)CkF^AVR�UPBYA/;q>�Z=C~]�C-EH9�>�<HA7;PB�Z=<H\!T�C
>@iGC�C-;zBD<HMq<1EX9�]G9�;4>�<HO7C-;PB}�uT"Cl>�Z=C-?
F^A7]LC�<HO7;�A/]mB�C�E1FL�I9�;"gJ>�ZPC!QSR�C�EHEHB~>LZP9�>W]LC-97R
>l>LAj>LZ=C�M�b�Q�ANgVA�BDA"pvi)C!<1O/;=A7]LC+>LZ=C
\=Z8?8B�<XR�9�EsB�\P97R�ChA7Fo<HM!MhU=;=Cq<H;/>LC�]$97R
>�<HA7;�97;Pg�EHA8A7��9�>I>LZ=CqBDZP97\"C%B�\P97R�ChA7F)Q�R�C�EHE
]�CKR
C�\=>�A7]$Bq9�;Pg�9�;4>L<1O/C�;PB-bY�Yt/C�]L?�\"A/<1;4>%<1;nB�ZP9�\�CJBD\"97R
C�]LC�\=]LC-B�C�;4>$B�>LZ=CJt�9�]L<1A/UPB
BD<HMq<1EX9�]+97;/>L<1O/C�;�BDZ"9�\�C-BI>�Z"9�>�9�BD<H;=O/E1C%R
EHA7;PC!A7F�Q�R
C-E1EY<XBm]LC-97R
>�<Ht7Ch>�AJik<1>�Z�Z=<HO7Z
9�:%;=<1>@?� �Z=<HO7Z�9�:q;P<2>@?�<XBk>�Z"9�>I9�:%;=<2>@?�ikZ=<XR$ZJEHC-97gPBk>�AN;=C�O49�>L<1t/C+BDC-E1CKRr>�<HA7;�<1;J>LZ=C
>�Z8?8M�UPB-b�¡'<1]$B@>W;=C-<1O/Z8T"A/]LBI<H;�B�ZP97\"C%B�\P97R�C!97]�Ch>�Z=A4BDC%97;/>L<1O/C�;PBm97;Pg�Q�R
C-E1EXBI>�Z"9�>
ZP9�t7Cl9hZ=<HO7ZzC-;=A7UPO7Zj9�:q;P<2>@?q>LA�T�CI9�¢�CKRr>�CKgzT8?!>�Z=CI\�A/B�<2>L<1t/CIB�C�EHC-R
>�<HA7;zA7F�\=]�A7>�C-<1;
9�;4>�<HO7C-;PB�b=£

d�CW\=]LC-B�C�;4>}9!O7C-;=C�]L<HRIBLR
C�;"9�]L<1Ah>�ZP9�>}MqA8g=C�EXB�>�Z=CW<HMqM�U=;PCW]�CK97Rr>L<1A/;j<H;{>�C�]LM%B
A�F'>�Z=CmF^A/E1EHA�ik<1;POhA/TPBDC-]�t/C-gjM!CKR$ZP9�;P<HB�M%B��
� Q�Z=CkR
A/;/>L<1;8U=A/UPB�F^C�CKgV<1;POWA�F�Q�R
C-E1EXB'F^]�A/M|>�ZPC)>LZ8?4MhUPB'>L97�7CKB�\PEH9/R
Ck9�>Y9IB@>LC-97g=?
]L9�>�C!]�C-O/97]LgVEHC-BLBkA7F)<HM!MhU=;=Cq97R
>�<Ht4<1>@?7b�Q�Z=CKBDCqQSR�C�EHEHBm9�]LC�\�A/B�<1>�<Ht7C�EH?�B�C�EHC-Rr>LC-g

¤�¥�¦4§©¨q¨«ª/¬4¬V­-¨«®$¨h¯@¦/®N®L°7§©¨x¯@®$±/²$®{­�³m´�µ@®$¶2´�¯@§©·�®L¶©¸�¬V®�µ@¹+´-±4®L±�¯hº-µ@­-ª4¬�­-³~¨«®$¶»³H¼�´�±�¯@§©º-®$±4¨$½
¨«§©¹W§©¶1´
µo§2±h¯@¦4®G¯@¦�¸7¹Iª/¨�´-±4¾h¯@¦4®G¬V®Lµ@§©¬4¦4®�µ«¸�¿



À1Á�ÂLÃ=Ä�Å�ÃPÆ�Ç�Ä+Å�ÇPÆ7È�Ä!É Æ�ÊLË7ÌPÁPÍ�ÉPÈ�Ä�Ê�ÂLÆ�ÀHÁ�ÅDÄ-Î2ÏÑÐ«Æ�Á4Â�ÀHÒ7Ä-ÁPÅ-Ó=Ô�ÄWÊLÄ�ÇPÊ�ÄKÅDÄ-Á/ÂkÂLÃ=ÀXÅkÕ8ÖNÆ
Ç=ÊLË7ÕPÆ7Õ=À1ÎHÀ1Â@Ö%ÊLÆ�Â�Äq×�Ø�ÙYÏ^Ë/ÊkÆ�ÁjÀHÚqÚ�Ì=ÁPÄmÈ�Ä�ÎHÎvÂ�Ë!ÊLÆ7ÁPÍVË/Ú!ÎHÖzÆ�ÇPÇ"ÄKÆ�ÊGË7Á�ÆhÅ�Ç"ÄKÈ
À1Û"È
ÎHÆ�ÂDÂLÀHÈ�Ä+ÅDÀ1Â�Ä/Ó

Ü	Ý Ã=ÄWÎHË8È-Æ�ÎY×uÀ1Á�Å�ÃPÆ�Ç�ÄWÅDÇ"Æ7È
Ä�Ù)Ç=Ê�Ë/Î1À1Ï^Ä�Ê$Æ�ÂLÀ1Ë/ÁNË7Ï'Ç�Ä�ÊLÀHÇ=Ã=Ä�Ê$Æ�Î Ý È
Ä-Î1ÎXÅkÀXÅGÂ�ÊLÀ1Ò/Ò7Ä�ÊLÄ-Í
À1Á�Â�ÃPÄ{ÇPÊ�ÄKÅDÄ-ÁPÈ
ÄNË�Ï~Æ7Á/ÂLÀ1Ò/Ä�ÁPÅ!Ë7ÏlÚqË7ÊLÄjÂLÃPÆ�Á�Ú!ÀHÁ=ÀHÚ%Æ�Î}Æ�Þ%Á=À1Â@Ö7Ó Ý Ã=Ä{Ê$Æ�Â�Ä{Ë�ÏÇ=ÊLË7ÎHÀ2Ï^Ä-ÊLÆ�Â�ÀHË7ÁßÀHÅjÇ=ÊLË7Ç�Ë7Ê�Â�ÀHË7ÁPÆ7Î�Â�Ë�ÂLÃ=Ä�ÀHÊNÆ�ÞqÁPÀ2Â@ÖßÆ�ÁPÍnÈ�Ë7ÁPÈ�Ä�Á4Â�Ê$Æ�ÂLÀ1Ë/Á�à}×^á-â�ã
×Dä å}æcçvèêénëkì«í1î
ïKðxñ�òLó7ä åGô7çoã�õVö�ö�æx÷�æxø«ùVÙ�ÙIÀ�Ó Ä7Ó�Ç=ÊLË7Ç�Ë7Ê�Â�ÀHË7ÁPÆ7Î�Â�ËJÂLÃ=ÄjÁ8Ì=ÚhÕ"Ä-Ê�Ë�Ï
Æ�Á4Â�ÀHÒ7Ä-ÁPÅ�ÀHÁ{À1ÂLÅ�Ä-Á8ú4ÀHÊLË7ÁPÅ�ÀHÁ{Å�ÃPÆ7Ç"Ä+Å�ÇPÆ7È�Ä7Ó

Ü	Ý Ã=Ä�Ò/Î1Ë/ÕPÆ�ÎIÍVË�ûkÁVÐxÊ�Ä-Ò7Ì=ÎXÆ�ÂLÀ1Ë/ÁßË�ÏWÂ�ÃPÄ�ÎHÄ�ú7Ä-Î~Ë7Ï Ý È
Ä-Î1ÎXÅjÊLÄ�ÇPÊ�ÄKÅDÄ-Á/Â$ÅqÂ�ÃPÄ�ÏuÆ/ÈrÂ
Â�ÃPÆ�Â}Â�ÃPÄWÂ�Ë7ÂLÆ�Î�Ç"Ë/Ç=Ì=ÎXÆ�ÂLÀ1Ë/ÁJË�Ï Ý È�Ä�ÎHÎ�È�Î1Ë/Á=Ä-ÅkÚ%Æ7À1Á4ÂLÆ7À1Á"Å}ÆqÃ=Ë7ÚqÄ-Ë/ÅDÂLÆ�ÂLÀHÈmÎHÄ�ú/Ä�ÎcÓ
Ô�ÄhÊ�Ä-Ç=ÊLÄ-Å�Ä�Á4Â�Â�Ã=ÀXÅlÕ8Ö�Æ%ÍVÄ-Æ�Â�ÃJÊ$Æ�ÂLÄWÏ^Ë7Ê Ý È�Ä�ÎHÎHÅ}Â�ÃPÆ�ÂlÀHÅlÇ=ÊLË7Ç�Ë7Ê�Â�ÀHË7ÁPÆ7Î�Â�Ë%ÂLÃ=Ä
Æ�ú7Ä-ÊLÆ7Ò7ÄlÇ�Ë7ÇPÌ=ÎHÆ�Â�ÀHË7Á{Ë�Ï Ý È�Ä�ÎHÎHÅ�ÀHÁ�Ç"Ë/À1Á4Â$Å�À1Á{Â�ÃPÄ+ÅDÃPÆ7Ç"ÄWÅ�ÇPÆ7È�Ä7Ó�×uá�ü�ãNý�þ-ÿ��VÙ
Ó
Ý Ã=Ä-Å�ÄmÂ�Ã=ÊLÄ�ÄmÏ^Ë/ÊLÈ�Ä-ÅkÕ8ÖjÂ�Ã=Ä-ÚqÅ�Ä�ÎHú7ÄKÅkÀHÁ�ÅDÖ8ÁPÈ$Ã=ÊLË7Á8Ö%ûkÀ1Â�Ã�Æ%ÅDÂ�ÄKÆ7ÍVÖNÎ1Ä-ú7Ä�ÎyË�ÏYÅDÄ-Î2ÏÆ�Á4Â�ÀHÒ7Ä-ÁPÅIÕ=Ê�ÀHÁ=Ò4ÅWÆ�Õ�Ë7ÌVÂ+Æ�Å@ÂLÄ-Æ/ÍVÖ�Ç�Ë7Ç=Ì=ÎXÆ�ÂLÀ1Ë/Á�Ë7Ï Ý È
Ä-Î1ÎoÈ�Î1Ë/Á=Ä-ÅIË7ÏGú�Æ�ÊLÀHË7ÌPÅ~Â@Ö8Ç"ÄKÅ

ûkÀ2ÂLÃ�È�Ë7ÚqÚqË7Á{Î1Ä-ú7Ä-ÎHÅ�Ë7Ï�Æ�ÞqÁPÀ2Â@Ö%ÂLË!Â�Ã=Ä+Å�Ä�Î1Ï�Æ7Á4Â�ÀHÒ7Ä�Á"ÅGÂ�ÃPÆ�Â}ÚqÆ7À1Á4Â$Æ�ÀHÁjÂLÃ=Ä�Ú�Ó
Ý Ë�Å�Ã=Ë�û�Â�Ã=ÄlÏ^Ä-Æ/ÅDÀHÕ=ÀHÎ1À1Â@ÖhË7Ï�Â�Ã=ÀXÅYÚqËVÍVÄ-Î"Ë7Ï Ý È�Ä�ÎHÎPÊLÄ�Ç�Ä�Ê�Â�Ë/À1ÊLÄkÚ%Æ�ÀHÁ/ÂLÄ�ÁPÆ7ÁPÈ
Ä~Æ�ÁPÍ

Õ"Ä-ÃPÆ�ú8À1Ë/Ê-à�ûGÄqÚ!ËVÍVÄ-ÎsÂ�ÃPÄ%Ê�ÄKÆ7ÈrÂLÀ1Ë/Á�ÂLËJÆ�Ç=Ê�ÀHÚ%Æ�ÊLÖJÀ1Á=Ï^Ä-ÈrÂLÀ1Ë/Á�Õ8Ö�Æ{ÇPÆ�ÂLÃ=Ë7Ò/Ä�Á�Ó�ÔeÄ
Â�Ã=Ä-Ê�Ä�Ï^Ë7ÊLÄmÆ/Í=Í{Æ!Å�Ç�Ä-È
À1Û"ÈIÄ��vÄ-È
Â�Ë/ÊkÚ!ÄKÈ$ÃPÆ�ÁPÀHÅ�Ú[Â�Ë!ÂLÃ=Ä-Å�ÄmÂ�Ã=ÊLÄ�ÄmÕPÆ/ÅDÀXÈ~Ï^Ë7Ê$È
ÄKÅ)Ë7Ï�ÂLÃ=Ä
Ý ÐsÈ�Ä�ÎHÎvÊ�Ä-Ç"Ä-ÊDÂLË7ÀHÊ�Ä}Ú%Æ7À1Á4Â�Ä-ÁPÆ�Á"È
Ä7Ó Ý Ã=ÀXÅGÚqÄ-È$ÃPÆ7Á=ÀHÅ�Ú ÀHÅ�Æ/ÈrÂ�ÀHú�Æ�ÂLÄ-ÍjÆ�ÂGÃPÀ1Ò/ÃjÎHÄ�ú7Ä-ÎHÅ)Ë�Ï
Ý È
Ä-Î1ÎPÊ�ÄKÆ7ÈrÂLÀ1ú8À1Â@Ö+Æ�ÁPÍ!Æ7È
ÂLÅ'ÂLËIÊLÄ
ÂLÌ=ÊLÁ�ÂLÃ=Ä}Æ�Á4Â�ÀHÒ7Ä-Á�ÇPÆ�ÂDÂLÄ�ÊLÁ�ÂLËWÀ2Â$Å�Ê�ÄKÅ@ÂLÀ1Á=ÒWÅDÂLÆ�Â�Ä7Ó��~ÅÀ1Á��IÊ�Ë4Å�Å�Ú%Æ�Á�É ÅoÚqËVÍVÄ-Î�ä ��ç�Â�ÃPÀHÅ�ÚqÄ-Æ7ÁPÅoÂ�ÃPÆ�Â)ÂLÃ=Ä Ý È
Ä-Î1ÎXÅ�à8ÍVÌ=ÊLÀHÁ=Ò!Æ7ÁzÀHÁVÏ^Ä-È
Â�ÀHË7Á�à=Æ7Ê�Ä
Á=Ë�ÂmÊ�ÄKÆ7È
Â�ÀHÁ=ÒzÂLË�ÆNÅDÇ�Ä-È�À2Û�È!Æ7Á4Â�ÀHÒ7Ä�Á�Õ=ÌVÂmÂ�Ë�ÆNÈ$Ã"Æ�Á=Ò/Ä�ÀHÁeÆ7Á/ÂLÀ1Ò/Ä�Á�È�Ë7ÁPÈ�Ä�Á4Â�Ê$Æ�ÂLÀ1Ë/Á�Ó
�}Î1Â�Ã=Ë/Ì=Ò7ÃNÀ2ÂkÀXÅ
	4Ì=À1Â�ÄIÏ^ÄKÆ7Å�À1Õ=ÎHÄ~Â�ÃPÆ�ÂGÕ�Ë�ÂLÃ{ÆhÊ�ÀXÅ�Ä~Æ�Á"ÍjÆ!ÍVÄ-È�Ê�ÄKÆ7Å�ÄlÀHÁNÈ
Ë/ÁPÈ
Ä-Á4Â�Ê$Æ�Â�ÀHË7Á
È
Ë7ÌPÎHÍßÃPÆ�ú/Ä�Õ=ÀHË7ÎHË7Ò/ÀHÈ-Æ�ÎkÊLÄ�ÎHÄ�ú�Æ�ÁPÈ�ÄJÂ�Ë�Â�Ã=Ä�À1ÚqÚ�ÌPÁ=Ä�Å�ÖVÅ@ÂLÄ�Ú Ë7Ì=ÊNÚ!ËVÍVÄ-ÎlÌPÅ�Ä-ÅNÆ�Á
À1ÁPÈ�Ê�ÄKÆ7Å�Ä~ÀHÁJÆ�Á4Â�ÀHÒ7Ä-Á{È�Ë7ÁPÈ�Ä�Á4Â�Ê$Æ�ÂLÀ1Ë/ÁNÆ/ÅkÆ!Å�ÀHÒ7ÁPÆ7ÎvÏ^Ë7Ê�Â�ÃPÄ Ý È�Ä�ÎHÎHÅ-Ó
� ÁzÂ�ÃPÄ~Ç=ÊLÄ-Å�Ä�Á4Â�À1Á"Å@Â$Æ�ÁPÈ�ÄlË�ÏyÂ�Ã=ÀXÅ�ÚqË8Í=Ä�Îcà/ÂLÃ=ÄWÆ7È
Â�ÌPÆ7Î"Ä���ÄKÈrÂ�Ë/ÊkÆ�ÊLÚ�ÀXÅGÁ=Ë�Â�ÚqËVÍ8Ð

Ä�ÎHÄ-Í�Ó � ÂkÀHÅ�Å�À1ÚqÇ=ÎHÖjÅ�Ë7ÚqÄ
ÂLÃ=ÀHÁ=Ò+ÂLÃPÆ�ÂKà=Æ�ÂkÆ�Ê$Æ�ÂLÄ~Ç=ÊLË7Ç�Ë7Ê�Â�ÀHË7Á"Æ�Î=ÂLË�ÂLÃ=ÄmÇ"Ë/Ç=Ì=ÎXÆ�ÂLÀ1Ë/ÁjË�Ï
Ý È�Ä�ÎHÎHÅ-à=Æ�Á=ÁPÀ1Ã=ÀHÎXÆ�Â�ÄKÅGÂ�Ã=Ä+Æ7Á4Â�ÀHÒ7Ä�Á"ÅGÂ�ÃPÆ�ÂlÈ�Æ�Ì"ÅDÄKÍzÂLÃ=Ä Ý È�Ä�ÎHÎHÅ�ÂLËqÕ"Ä+Æ/ÈrÂ�ÀHú�Æ�ÂLÄ-Í�Ó

Ý Ã=Ä}Æ7Í=Í=À2ÂLÀ1Ë/Á!Ë7ÏvÆ7ÁqÄ��vÄ-ÈrÂLË7ÊYÚqÄKÈ$ÃPÆ�Á=ÀXÅ�Ú�ÍVË8Ä-Å�ÁPË�Â)ÍVÀXÅDÂ�Ì=ÊLÕ!Â�Ã=Ä+É ÊLÄ-ÅDÂ�ÀHÁ=ÒPÉ�ÅDÂLÆ�Â�Ä
Ë�Ï}ÂLÃ=Ä�À1ÚqÚ�ÌPÁ=Ä{Å�ÖVÅ@ÂLÄ�Ú�à�Á=Ë7Ê%ÍVË8ÄKÅhÀ1Â%È�Æ�Ì"ÅDÄ�ÅDÇPÌ=Ê�ÀHË7Ì"ÅhÆ/ÈrÂ�ÀHú�Æ�ÂLÀ1Ë/Á�Ó Ý Ë�È�Æ7ÌPÅDÄ{Æ�ÁÀ1ÚqÚ�ÌPÁ=ÄjÊLÄ-Æ/ÈrÂ�ÀHË7Á�ûGÄjÆ/Í=Í�Æ�Á�ÀHÁVÏ^ÄKÈrÂ�ÀHË7Á�Â�ËJÂLÃ=ÄNÅ�À1ÚhÌ=ÎXÆ�Â�ÀHË7ÁyÓ � ÁVÏ^ÄKÈrÂLÀ1Ë/Á�ÀHÅ�Ê�Ä-Ç=ÊLÄ
Ð
ÅDÄ-Á/ÂLÄ-Í�Õ8ÖNÆ7ÁJÆ�ÌVÂLË�Ð«È�Æ�Â$Æ�ÎHÖ4Â�ÀXÈIÆ7Á4Â�ÀHÒ7Ä�Á�ûkÃ=ÀXÈ$Ã�ÅDÂLÆ�Ê�ÂLÅ}Ç=Ê�Ë/Î1À1Ï^Ä�Ê$Æ�ÂLÀ1ÁPÒ!ÀHÁ�Æ�Á�Ã=À1Â�ÃPÄ�Ê�Â�Ë
É Ì=ÁPÀ1Á=Ã"Æ�Õ=À1Â�ÄKÍ�ÉYÇ�Ë7ÀHÁ/Â%ÀHÁ	ÂLÃ=ÄJÅDÃ"Æ�Ç�Ä{Å�ÇPÆ7È�Ä7Ó�ÔeÄJÄ�ÚqÇ=ÃPÆ/ÅDÀ�
�Ä�Æ�Ò4Æ�ÀHÁ�Â�ÃPÄ{ÎXÆ7È���Ë7Ï~Æ
Á=Ä�ÄKÍzÏ^Ë/Ê Ý È
Ä-Î1ÎXÅGÂ�ÃPÆ�Â}Æ�ÊLÄ~ÚqË7ÊLÄIÃ=À1Ò/Ã=ÎHÖzÊ�ÄKÆ7È
Â�ÀHú7Ä}ÂLË!Ï^Ë7ÊLÄ�ÀHÒ7ÁNÆ7Á4Â�ÀHÒ7Ä�Á"Å�Ó Ý Ã=Ä-Ê�Ä�Ï^Ë7ÊLÄ7àÂ�Ã=Ä{Ç=ÊLË7ÎHÀ2Ï^Ä-ÊLÆ�Â�ÀHÁ=ÒJÏ^Ë7ÊLÄ�ÀHÒ7Á�Æ7Á4Â�ÀHÒ7Ä�Á	ÀHÅhÇ=ÎXÆ7È
ÄKÍ�ÀHÁ	Æ�Å�Ç�Ë�ÂqÀ1Á	Å�ÃPÆ7Ç"Ä�ÅDÇ"Æ7È
ÄzÂ�ÃPÆ�Â!ÀXÅ
Á=ËNÁPÄ-Æ�ÊLÄ�Êq×^ÀcÓ Ä7Ó�Á=Ë7ÂIË7Ï)ÆjÃPÀ1Ò/Ã=Ä�ÊWÆ�Þ%Á=À1Â@Ö=ÙkÂLË{Å�Ì=ÊLÊ�Ë/Ì=ÁPÍVÀHÁ=Ò Ý È
Ä-Î1ÎXÅ~Â�ÃPÆ7Á�ÂLËjÂLÃ=Ä�ÀHÊ
ÚqÆ7À1Á4Â$Æ�ÀHÁ=À1ÁPÒqÅ�Ä�Î1ÏÑÐ«Æ�Á4Â�ÀHÒ7Ä-ÁPÅ�Ó

� �������������

Ý Ã=Ä%ÅDÀHÚ�Ì=ÎXÆ�ÂLÀ1Ë/Á�ÊLÄ-Å�Ì=Î1ÂLÅmÀHÁeÆ{ÊLÄ�Ç�Ä�Ê�Â�Ë/À1ÊLÄhË7Ï)ú�Æ�ÊLÀHÄ-Í Ý È
Ä-Î1ÎYÈ�Î1Ë/Á=Ä-ÅIÂLÃPÆ�ÂWÚ%Æ�ÀHÁ4ÂLÆ7À1Á
Æ%Å@ÂLÄ-Æ7Í=ÖNÅDÂLÆ�ÂLÄWûkÀ2ÂLÃ=Ë7Ì=Â}À1Á=ÀHÚqÀHÈ-Æ�Î�Ê�ÄKÆ7ÈrÂLÀ1ú8À1Â@ÖjÆ7Å�ÎHË7ÁPÒzÆ7Å�Á=Ë%ÇPÆ�Â�Ã=Ë/Ò7Ä-Á{ÀXÅkÄ-ú4ÀXÍVÄ-Á/ÂKÓ
� ÀHÒ7ÌPÊ�Ä ��Å�Ã=Ë�û}ÅqÂLÃ=Ä�Ä��vÄ-È
ÂjË�ÏWÆ�Ç=ÊLÀ1Ú%Æ7Ê�Ö�À1ÁVÏ^ÄKÈrÂLÀ1Ë/ÁnË7Á�Â�Ã=Ä Ý È�Ä�ÎHÎ}ÊLÄ�Ç�Ä�Ê�Â�Ë7ÀHÊLÄ7Ó
� Á�Â�ÃPÄ-Å�Ä"!7Å�ÁPÆ7ÇPÅDÃPË�ÂLÅ#!=É"Ë�ÏYÂLÃ=Ä Ý È
Ä�ÎHÎ�Ê�Ä-Ç"Ä-ÊDÂLË7ÀHÊ�Ä/à=ÂLÃ=Ä!Å�ÖVÅ@ÂLÄ�Ú ÂLÌ=Ê�Á"ÅlÀ1ÂmÆ�ÂDÂLÄ�Á4Â�ÀHË7Á



$�%'&)(+*-,/.�0�(�1�*2,43+.657$�(�&�,8$91�:;$�%�<�*>=�%?3+:�*�@'$�3/3+*2(+%?.�AB$�%C3+=�<D*2%',8=E%�,+:'$�@F*G,/@'$�1�*
@�(+.�<D(#*2,#,/=�%�<"=E%�3#:�*BAH.DI�IE.65J=�%�<K,/3#$�<�*2,2LNMO$CPJQR(#*�ST=E%�AH*21U3#=E.�%V&'$XWZY8S[$�I�I\3+:'*4$�%C3+=�<D*2%',

0 5000 10000
0

50

100

150

200

0 5000 10000
0

50

100

150

200

0 5000 10000
0

50

100

150

200

0 5000 10000
0

50

100

150

200

0 5000 10000
0

50

100

150

200

0 5000 10000
0

50

100

150

200

a b c 

d e f 

T cell clone types 

T cell clone types 

No. of
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Days post
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