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a ⇒ b

£ed�q5VWT&ED?udfT<?^VIEIAKVIN?ud
CF=�[IRFCFN^AyT6CsB>?^d
AKEI=�?T<T�AKV>T&ED?ud
Nq5V>TM:<? m ?�D?^=�[{RS?^d�  a et b̄
£
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VLq5PDB>?uAKPDTM9
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b CSc5PL?�PI: @erDV{Ag=#CFd<=#?
CSV>TM?uRSRS?uN�TMPL?^R
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E µ » ~ ~ »
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[\?�PDB>?^V>T�A�B>q>CS:"PLV � AgCSJIRS?`d<PL[L[\q5:�T�=.AgCFd"vWPIC>:<?^d�T<?^V>T"TMqgPLT<? � q>CFd"dMCScgV{C ° N^AyT6C�B>?ud��Kz`q>=#=#?pRS?`=#?�VWTMCSq5VLVL?����u³eqDED:6AyT<q5´
 x³$qDED:6AyTMqg´ G-µ ~5~ » £ G RS?ud&:<��c>RS?ud�RS?^d�[IRSPId�[\?�:�T6CSVL?�VWTM?^d�d�q5V>T�d�q5PDB>?�VWT�RS?^d�[IRSPId�:6AK:<?^d^� h A¤N�q5V ° AKVIN?�[L:<9ud�?^V>TM?�?^RFRS?
AKPId<dMC�EL?^d$ED9 � AyPLTMd$N�q5=.=�?&RS? � AgCsTeED?
VL?&[{Agd4:<? � ?�TM?�:$Rxw CSV{ED9�[\?�V{EIAKVIN?� ¢_�RaAKVINMY\Ay:ME%?TfAgRx� GIµ ~5~ � £��
h A�=#?^d�PI:<?#v>PL?.VLq5PId&A^B5q5VId
:<?TM?^VWPL? G Rxw CSVWT<?^VId<CsTM9#E�w CF=�[IRFCFN^AyT6CSq5V�ED9 ° VICS?#[{AK: b �-Of:6Agd# ¯Of:6Agd G�» � � �5£ G vWP{AKV>T6C ° ?
Rxw 9�TMqgVIVL?^=#?�V>T�v>PL?�Rxw q5V�[\?^PDTZA�B>q>Cs: � AKN�?��$PLV�VLq>=�JI:<?�CSV>BD:6AKCFd<?^=�JIRaAKJIRS?^=�?^V>T"[\?�TMCsT�ED?�Nq5V>TM:<? m ?�D?^=#[IRS?^d card(A∩
B̄) G q P A

 ¢:<?^d<[ �
B
£&d�q5V>T�RS?^d&TMPL[IRS?ud�ED?�RaA%:<?uRaAuT6CSq5V

r
B>9�:MC ° AKVWT a

 ¢:<?ud�[ �
b
£6� h w CF=�[IRFCFN^AyT6CSq5V�?udkT�9B5AgRSPL9�?�d<qgP{d

Rxw YWrt[\qgTMYL�^d<?&E w CSVIEL9�[\?�VIE{AyV{N?�ED?ud�B5AK:MCaAKJIRS?^d
a
?T

b
�

X-q5PL:4=#qtED9uRFCSd<?�:�PLVL?
:<��c>RS?
E�w AgdMd�qtN^CaAuT6CSq5V GDb �IOQ:6AKd�[L:<q5[{q>d<? G ��R¢w CSVIdkT�AK:�EL? i ��zf� h ?�:M=.AKV�  h ?�:M=.AKV G�» �5¼ » £ G [\q5PL:
v>P\AyVWT6C ° ?�:�RaA�dMCF=#CFRaAK:MCsT<9 G EL?�Nq>=�[{AK:<?^:�Rs?.VLq>=�JL:<?.ED?�N�q5V>TM:<? m ?��t?u=�[IRS?ud card(A ∩ B̄)

E�w PLVL?.:<��c>RS?
a ⇒ b

[{AK:
:6AK[L[\q5:�T$��RaA
B5AK:MCaAKJIRS?QAgRS9uAyTMq>CS:<?

card(X ∩ Ȳ )
q P

X
?T

Y
d�q5VWT�ED?^PD�.[{AK:�T6CS?^dQ xNMYIq5CFdMCS?^d`ED?
=.AKVICS��:<?
AKRS9yAuTMq>CS:<?e?�T

CSVIED9^[\?�VIEIAKVWT<?K£�E�w PLV¤?�VId<?^=�JIRS?
E
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r
9�T<PIEICS9�?5�

ϕ(a ⇒ b) = 1 − Pr
[

card(X ∩ Ȳ ) ≤ card(A ∩ B̄)
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card(X ∩ Ȳ )
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��ED?^dQN^Agdf:6AK:<?^d
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dx
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A = C ∪ T
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dxEDq5VLVL9 G PLV·AuT<TM:MCSJLPDT a
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TM?�:M=�?ud G  kNq5VIdMN�CS?�V{N?&[L:<q � ?^d<dMCsq5VLVI?^RFRS? "�G  �d�?�V{d$EL?�RaA.=�9TMYLqDED? "�G  [L:<?�PLB5?�EL?�N�:<?uAyT6CsBDCsTM9 "6G  �AyT<T<:6AgCsTfEL?�RaA#VLq5PDB>?uAKP m
TM9 " ?�T$Rxw ?�V{d�?^=�JIRS?&ED?^d$N^AK:6AgN�TM�^:<?^d G  o �WTM:6A�B>?�:Md<CSq5V "�G  o �tTM:6A�B5?^:Md<CSq5V¤=�qyr5?^VLVL? "6G  b CSc5PL?�PL: "�G  k@erDV{Ag=#CFd<=#?
CSVWT<?uRFRs?uN m
TMPL?^R " �
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Nq>=#=�PLV{CSNuAyTMCSq5V
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������� µ ��o �WTM:6AgCsTeED?&RaA�=.AyTM:MCFN? Mϕ
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n × m
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N^AK:6AgN�TM��:<?ud�qQP¤N6Y{Agv>PI?QB5AgRS?�PI:

ϕij =

{

ϕ(ti ⇒ cj) si ϕ(ti ⇒ cj) ≥ 0
0 sinon
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° �D?�:�EIAKVId&PLV�[L:<?^=.Cs?^:QTM?^=�[{d
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T<?^:M=�?ud
d�q5VWTpELPIdp�
RaA
=.AKVICS�^:<?4ELqgVWT`Rxw ?��t[\?�:�T�AQ:<9^EICScg9ed�q5V.N�qg:<[IPId4�5?�V.?�´\?�T G ED?^dpN^AK:6AgN�TM��:<?^dZN�q>=#=�? " o�m "6G  o L " ?T  o ~ "
d�q5VWT$TM:<�^d$[\?^P·ED9^N�:MC�T6deEIAKVIdeRS?ud�TM?�tTM?^de=.AgCFd$d<?�:�B>?�VWTQ�#VWP{AKVIN�?�:fRaA#ED?ud<N:MCS[LTMCSq5V·ED?^dfAKPDTM:<?^deNuAy:6AgNT<�^:<?^d$9TMPIELCS9ud��
z`?�[\?^VIEIAKV>T G VLq5PId�A�B>q5VId&q5JDTM?�VtP¾EL?#TM:<�^d&J\q5VId&:<9ud�PIRsT�AyTMd�d�PI:�PLV�J\q5V�VLq>=�JL:<?�ED?�N^AK:6AgN�TM��:<?ud�� o V�?�´\?�T G VLq5PId
A�B>q5VId4¼�N^AK:6AgN�TM��:<?ud`[\q5PL:4RS?^d<vWPL?^RFd�RaA�:<?uNMYL?^:MN6YL?f?^d�T4ED?QJ\qgVIVL?Q[L:<9uN�CFd<CSq5V� xd�PL[\9^:MCs?^PL:<?Qq5P�9^cWAKRS?&���K~��#£`Nq5V>TM:<? �
N^AK:6AgN�TM��:<?ud�[\q5PL:$RS?uv>PL?uRFd4RS?^d�:<9^d<PIRsT6AyT6d4d<qgVWTe=.AKPDB5AgCFd& ¢[L:<9^N^CFd<CSq5V¤CsV � 9�:MCS?^PL:<?
q5P¤9�cWAgRs?���|g~��#£��



@
A�BLCFE�?TfAgRx�

z�RaAgd<d�? XZ:<9^N^CFd<CSq5V
b CSc5PL?�PI:� ¯z Gfj L
£ »
z`q>=�J\AuT6CsBDCsTM9. xX�L&£ ~L���
l VD�DCS9�T<9�  j L
£ ~L���
@erDV{Ag=#CFd<=#? CSVWTM?^RFRS?^NT<PL?uR
 ¯z hgU L
£

~L���

l�� :M=.AyT6Csq5V�  o �t²ML
£ ~L���
b ?^=.CFd�?
?�V±N^AKPId�?�  o �D² m £ ~L���
¶±qgT6C�B>AuT6CSq5V ED? [\q5PDB>q>CS:
  h�o @ L
£

~L���

¶±qgT6C�B>AuT6CSq5V ED?}[L:<qgT<?uN�T6CSq5V
  h�o @ m £

~L���

@f9TM?^V>TM?.  j4m £ ~L��¼
i =�[L:<qyBDCFdMAyT6CSqgV� ¯z Gfj$m £ ~L��¼

z�RaAgd<d�? XZ:<9uN�CFd<CSq5V
¶±qgT6CsB5AyTMCSq5V E�w�AK[L[{AK:�TM? m
V{AKVIN�?.  lfH�h L&£

~L��¼

z`q5VIN�CFRFCaAyT6CSqgV� xX m £ ~L� �
¶±qgT6CsB5AyTMCSq5V E w CSVIEL9�[\?�V m
EIAKVIN�?.  lfH�h�m £

~L� �

l VD�DCS9�T<9�=�qur>?^VLVL?.  j ~W£ ~L���
z`q5V � q5:M=.CSdM=�? CSV>TM?^RFRS?^NT<PI?^R
 ¯z hgUfm £

~L���

i VWT<:<quB>?^:Md<CSq5V�  o�m £ ~L��|
o �WTM:6A�B>?�:MdMCSqgV¾  o L
£ ~L� �
o �WTM:6A�B>?�:MdMCSqgV =�qur>?^VLVL?
  o ~>£

~

�$����� � � XZ:<9^N^CFd<CSq5VId4ED?^d4:<?�c5:<q5PL[\?^=#?�VWTMd4ELqgVIVL9�?ud�[\Ay:eRxw ?��t[\?�:�Tu�

� ��ªp§fA�k¬ �D® ªp§

j qgP{d�A�B>qgV{d�[L:<9ud�?^V>TM9¤PLVL?·AK[L[L:<qDNMYI?%BDCFdMAKVWT��¡9�T<P{ELCS?�:#?�T#B5AgRFCSEL?�:.Rxw�AKEL9^vWP{AyTMCSq5V ?�V>TM:<?±ED?ud�T<?^:M=�?^d.Nq5V>TM?�VtPId
EIAKVIdePLVL?�J{Agd�?�EL?&T<?��WTM?^d$?�TfRxw ?^VId�?u=�J{Rs?�ED?^deNuAy:6AgNT<�^:<?^d$[IdkrLNMYLq>RSq5c>CFv>PL?udeCsV{ED?�IAKV>TQRs?ud4[\Ay:6AKc5:6AK[LYL?udeEDP·N�q5:<[LPId
TM?�tT<PL?uRx�yz`?T<TM?Z=#9TMYLqtEL? G ELCsBLCFd�9�?Z?�V�ED?^PD�Q[LY\AKd<?^dp ¢?�WTM:6AgN�T6CSq5V
?�T"d�9uRS?^N�T6CSq5V&ED?ud�TM?�:M=#?^d G� qg:M=�AyTMCSq5V&EL?Zcg:<q5PL[\?ud�ED?
TM?�:M=�?ud$[{AK:
Agd<d�qDN�CaAyT6CSqgV¡ED?ud4TM?�:M=#?^dQAyPL�±N^AK:6AgN�TM�^:<?^d6£ G [\?�:M=�?�TQE�w q5JDTM?�V{CS:f[{q5PL:QN6Y{AgN�PLV¡ED?^dfNuAy:6AgNT<�^:<?^de9TMPIELCS9^d
PLVL?%N�RaAgd<d<?�ED?�T<?^:M=�?ud�dMCScgV{C ° N^AyT6C � d�� h w qg:MCSc>CSV{AgRFCsTM9�ED?�VLqgTM:<?%AK[L[I:<qtN6YL?�:<9^d<CFED?%EIAKVId�RS? � AgCsT#v>P w ?^RFRS?�[\?^:M=�?T#ED?
N:<9^?�:4ED?ud�:6AK[L[L:<qDNMYI?^=�?^V>T6d�?^V>TM:<?QPLVI?
CSVIEL?�IAuT6CSq5V%vWPL?^RFNq5VIvWPL?&E�w PIVL?
J{Agd�?&ED?fTM?��WTM?^d& xAKPDTMq>=.AyT6CFv>PL?K�y=�AKVWPL?uRFRS? G
q5V>TMq>RSqgc>CFvWPL?5�F�S��£p?T4ED?ud`TM?�:M=�?ud`?��WTM:6AgCsTMd�ELP%Nq5:<[LPId��{z`?uRFA�[\?�:M=�?�T4EDq5VIN G ��PLV�?��t[\?�:�T$EDP%ELq5=�AgCsVI? G E�w 9TMPIELCS?�:�?�T
ED?
B5AgRFCFED?�:$RaA�d�9^=�AyVWT6CFv>PL?QB>q>CS:<?&E�w ?�VL:MCFN6YICS:4PLVL?�CSVIED?��LAyT6Csq5V±E�w PLVL?&J{Agd�?�ED?
T<?��WTM?^d^�
OeV�[L:<qgT<qgT rD[\?�A%9TM9�ED9B>?uRsq5[L[\9.?�T�AK[L[IRFCFvWPL9�AKP � ?�P¾EL?�EDq5VLVL9^?^d&[I:<9^d�?^V>TM9�EIAKVId�Rxw�AK:�TMCFN^Rs?>� h ?^d&:<9ud�PIRsT�AuT6d�d�q5VWT
?�V{Nq5PL:6AKc5?uAKV>T6d��\?�V·?^´\?TfVLq5PId
A�B>qgV{deq5JDTM?�VtP·PLVL?�J{q5VLVI?�[I:<9^N�CFdMCsq5V¡=�qur>?^VLVL?�ED?^de:<?^c5:<qgPI[{?u=�?^V>T6dfED?�TM?�:M=#?^d G
?TeN?ud4ED?^:<VICS?�:Md4qgVWT$[\?�:M=.CSd$��Rxw ?�D[\?�:�TeE�w�AgEIAK[DT<?^:$d<q5V¤ELCFd<N�q5PL:Md�?^V � q5VINTMCSq5V±EDP�T rD[\?&E w CSVIEIC�BLCFEDP±Nq5VIN?^:<VL95�
l N�TMPL?uRFRs?u=�?^V>T G VIqgP{d4VL?�VLq5PIdeCSV>TM9�:<?ud<d�q5VId$vWP w��#ED?ud$N^AK:6AgN�TM�^:<?^d4VLq5V±d�T<:<PINTMPL:<9^deNgw ?^dkT m � m EICS:<?�v>PL?�Rxw q5V¤VL?�[L:<?^VIE
[{Agd�?^V Nq>=#[DTM?�RS?^d�:<?uRFAyT6CSq5VId�v>PICp[\?^PDB>?�VWT�?�LCSd�T<?^:�?^V>TM:<?�RS?ud�ELCS´\9�:<?^V>T6d�N^AK:6AgN�TM��:<?ud�q5P¾?�VWTM:<?�RS?^d&TM?�:M=#?^d�?�PL� m
=	�u=�?ud�� j qgP{d&Nq>=�[DTMq5VId&EDq5VIN�9�T<?^VIED:<?#VLqgTM:<?�Ay[I[L:<qtN6YL?�A ° V�v>P w ?^RFRS?#[LPICFd<d�?.d^w AK[L[IRFCFvWPL?�:���EL?^d
q5V>TMq>Rsq5c>CS?^d
?�V
[L:<?^V{AKV>T$?^V¤Nq>=#[DT<?�N?T<TM?&ELCF=#?�VIdMCsq5V¤dkTM:<PIN�TMPL:<?uRFRS?5�

� ��� � ©"�"§eS���

l cg:6A^�4AgR G-b � G�i =#CS?^RFCSVId<ºtC G ²
� G AKVIE �W�4Ag=#C G�l ��  » �5� � £6�¾¶·CSVICSVLc�Agd<d<qtN^CaAuT6CSq5V :<PIRS?ud�J\?�T ��?�?^V d�?T6d�q � CsT<?u=#d�CSV
RaAK:<c5?�EIAyT�AyJ\AKd<?^d�� i V±X�� G _f�\AKVIE¡�\� G 8I� G ?^ELCsTMq5:Md G����	��
�����������������������! #"$"#%!&('*),+.-0/�)21435-0'6)73
G [{AKc5?^d
µ ~ � �tµD» �D�

l cg:6A^�4AgR G b ��AKVIE �W:MCSºgAKV>T G b �Z  » �5� � £�� H AgdkT�AgRSc5qg:MCsTMYI=.d � q5:�=#CSV{CsVIc±Agd<d�qDN�CaAyT6Csq5V�:<PIRS?^d^� i V�_�qtN^N^A G 8{� G 8WAK:<º5? G
¶¾� G AKVIE98�AKVICSq5RSq G zf� G ?uELCsTMqg:Md G:���	��
0;=<.>?���@-�A�B;C'4���D�E;�FG�H�IKJ:L��M�N��3OL��PLRQ�L?�D���S!FTJ*3UQ$G [{AKc5?^d � ¼ � �>� �5�D�
¶±q5:<cWAKV±³&AKP � =�AyVIV �

_�RaAKVIN6Y{AK:ME G 8I� G OfP{CFRSRS?�T G�H � G Of:6Agd G�b � G AKVIE _`:MCaAKVIE G�] �4  µ ~5~ � £��¾¶±?^d<PL:<?�:#RaA·vWP{AgRSCsTM9%ED?ud�:<��c>RS?^d�?T#EL?%RS?�PL:Md
N�qgVWTM:6Ay[\q>d�9^?^d#A�B>?^N�RS?�T6AKPD��CSV � q5:M=.AyT6CSq5VLVL?^RpT6CFNg�2VCWRX -!Y[ZB<\Y4]��M�	L$
E�M�����^�H�_�N���M�����`����@
����A�GL������HL��G
���G
» � µ ¼ � �Dµ �5¼t�

_`q5PL:MCScWAKPIRsT G @��tAKVIE H AyJI:<? G zf�\  µ ~5~5~W£�� l [L[L:<qDN6YL?fRFCSVLc5PICFdkT6CFv>PL?e[{q5PL:�Rxw�AyV\AKRsrLd�?fdkrtVWT�Au�LCFv>PI?eEL?fNq5:<[LPId^� '4L?���M�H���
���K/C��L�abaKL��������GIµ |�� »u�D» �\» | » �



U AgRFCFEIAyT6Csq5V¤E w PLVI?
?��t[\?^:�TMCFd�?
TM?�WTMPL?uRFRS?
J{Agd�9�?�d�PL:eR¢w CSV>TM?^VId<CsTM9&E�w CS=#[IRFCFN^AyT6CSqgV

@
AgCFRFRS? G _f��  » �5� � £6� &����G�	��
H���(ab� ]#�B�������.���	� �	]#�M�	L$
H�M�M��� L��N�P��aKL��M��
�� �!���b�B�H�a(� �G�� ����� ���=���PL��M����M��
�� ��� ��]��M
�L� �K�H�
� � �M������ � ����N����M��
�� ��� �ZX�Y{@ TMYL?^d<CFd G O$VICsB>?^:Md<CsT r�X�AK:MCFd � �

@
A�BLCFE G �\��AyV{E¾XpRaAyVWTM? G X-��  » �5�g~W£6�¤@Q?�RaA¤VL9^N�?^d<dMCsT<9�E�w PIVL?�AK[L[L:<qDN6YL?�=�q5:<[LYIq m dkrDV>T�Ay�DCFv>PI?�EIAKVId�Rxw�AyV\AKRsrLd�?�ED?
TM?�tT<?ud�� -0'C1�G{µ   � £f� »� ~ �\» |g|D�

Of:6Agd G{b �"  » � � �>£6�$z`q5VWT<:MCSJLPLTMCSq5V¡�#Rxw 9�TMPIED?�?�t[\?^:MCF=�?�VWT�AKRS?&?�TQ�#Rxw AKV{AgRsrLd�?�ED?�N?�:�T�AgCSVL?^dfAgN�vWPICFd<CsT6CSqgV{d$Nq5c5VICsT6C�B>?ud
?�T$ED?�N�?�:�T�AKCSV{d�q5J � ?^N�T6C � d$ELCFEIAgN�T6CFv>PL?ud4=.AyTMYL9u=.AyTMCFvWPL?^d^��²�YL�^d<?&E�w o T6AyT G OeVICsB5?^:Md<CsTM9&ED? b ?�VIVL?^d » �

Of:6Agd GZb �ZAKVIE AKRx�4  » �5�5�5£�� J�� � a���� �M
�L��M�M��� ��PL��M� ��M��
�� ��S��.�T�@�G�����?����� �@a��H���.�D��� ��]���� ���	L��P������� ��� �$���A������ � h A
[\?�V{d�9�?�dMAKPDB5AKc5?5�

Of:6Agd GLb � G ³QPLVWTM¹ G X-� G z`q5PDTMPL:MCS?�: GLb � G AKVIE·OfPICFRFRS?T GDH ��  µ ~5~ » £6�EOeVL?QB>?�:MdMCSqgV%?�VWTM:<qg[{CSvWPL?&ED?&Rxw CSV>TM?�VIdMCsT<9&E�w CF=�[IRFC m
NuAuT6CSq5V%[\q5PL:$RS?ud4Nq5:<[LPId�B>q>RsP{=#CSVL?^PD��� Y '*& Y4]��M�	L$
E�M�����9�H��/����M�M��� ���K'4���A�GL������EL��G
���G�»   » �Dµ £f���5� � ¼g~L�

OfPICFRFRS?�T GDH �   µ ~5~ � £6��¶·?^d�PL:<?&ED?
RaA�v>P\AKRFCsTM9
ED?^d�N�q5VLV{AgCFd<dMAKVIN�?^d�?^V�?^N^E�� i V`X �N���.��M��� ������� L����HaK�!'4���D�E;� ��	L��G
���Z
� �.���T���!� ��]��M�	L$
E�M�����9�H�6�N���M����� ����O
����A�GL������EL��G
���G [\Ayc5?ud » � �g~ G z�RS?^:M=�q5VIE m H ?^:<:6AyV{E��

8WAgN�vWPL?u=#CSV G zf�-  » �5� � £6� U AK:MCaAuT6CSq5V¤TM?�:M=.CSVLq>RSqgc>CFvWPL?�� b ?uNq5VLV{AgCFd<d6AyV{N?�?T
AgN�vWPICFd<CsT6CSq5V¡AKPDTMq5=�AyTMCFvWPL?�ED?�T<?^:M=�?ud
?�T$ED?�RS?�PI:Md�B5AK:MCaAKV>TM?^d��Z¶±9^=#q>CS:<?
E w ] @ b&GLikb$ikjnm OeVICsB>?�:Md<CsTM9&ED? j AyVWTM?^d��

8WAKVL?�T<¹^º5q G @�� G z`YL?^: ° Gt] � G ³Q?�VIVLº5? Gtb � GWj AK[\q>RSC Gtl � G AKVIE�²"q5PId<d6AKCSVWT G ���\  µ ~5~ � £���³QVLqu�eRS?uEDc5? m J{Agd<?^E�d�?uRs?uN�T6CSq5V.q �
Agd<d<qtN�CaAyT6CSq5V�:<P{RS?^d � qg:4T<?��WTe=.CSVICSVLcI� i V Y ':&U-�� >��IG [{AKc5?^d � ¼5| �W� ¼g�D� i G ��XZ:<?^dMd��

³eqtED:6AyTMq5´ G ����  µ ~5~g~W£��Z@
AyT�AK=.CSVICSVLc.AKVIE�TM?�tTM=.CSVICSVLcI� i V Y / '�� <.>$>$>KG [{AKcg?ud$� � �t�
³eqtED:6AyTMq5´ G ����  µ ~5~ » £�� G V%TMYL?&CSV{EDPIN�T6CSq5V%q � CSV>TM?�:<?udkT6CsVIc�:<PIRS?ud���W �0�������G�K�K$UQi � » ~ � �\»uµK� �
h ?^VIN^A G X-� G ¶±?r>?�: G X-� GDU AgCFRFRaAKV>T G _f� G XpCFNq5PL?�T G X�� G AKVIE h AgRFRFCFN6Y G ����  µ ~5~ � £6� o B5AgRSP{AyTMCSq5V%?�TfAKV{AgRsrDd<?�=�P{R�T6CFN:MCsTM��:<?

ED?ud.=�?ud�PL:<?ud.ED?±vWP{AgRFCsT<9±EL?^d#:<�^c>Rs?ud.E�w�AKdMd�qDN�CaAyTMCSq5V � VCWRX -ZMY[Z	 \) ����N���� ���"
���L� � �#�$�����N�%� L �E���N���&� � ���
�$���A�������G [{AKc5?^d µt» � �DµK� �D�

h ?^:M=.AKV GDi ��  » �5¼ » £�� ''� L?����� � 
�L��M�M��� �H� L��GL� I?�E�(���	�����GL� ���������$���A������ �Z@fPLVLqDE G X�AK:MCFd��
¶¡AK?^EINMYL? G�l ��AKVIE��>T�A5AKJ G �\��  µ ~g~5~W£��&�W?^=.C m AKPDTMq5=�AyTMCFN�?�VLc>CSVL?^?�:MCSVLc�q � q5VWT<q>RSq5c>CS?^d � :<q>= TM?��WTu� i V¡³�� i�G ?^ELCsTMq5: G

�����b ?<$���K-�A�B�H��GL��M�����A�GL�=' ���D�D�H���H�G
�� +.Y)( Y �
b qDNMYI? G ¶¾�"  µ ~5~ � £�� h w ?��WTM:6AgN�T6CSqgV±[{AK:6AK=#9TM:<9�?�ED?�RaA�TM?�:M=.CSVLq>RSqgc>CS?&ELP·EDq>=.AgCSVL?5�_V + X -UY ]#�M��L$
E�M�M��� �H�U/����M�M���

����!'4���A�GL�� ���EL��G
���G�»y� � µ �g| �D� ~>�t�
�DAgRS?^= G�l �Z  » �5¼5�>£6�#�W?^c5=#?�VWTMdQ:<9^[{9�TM9^dQ?T�AyV\AKRsrLd�?#d�T6AyT6CFdkT6CFv>PL?#ED?ud
EDq5VLVL9^?^dQT<?��WTMPL?^RFRS?ud�� o T<PIEL?#vWP{AKV>T6CsT6AyT6CsB>?.�

[L:<q5[\q>d$EDP¤XZ�^:<?&@fPIN6YL?ud�VL?�ED? ] 9^J\?�:�Tu�)* ����P�������b�H�=)9��+�.���G�»   µ £f��| �Dµ ¼D�
�t=�AKE � A GIH ��  » �5� � £�� b ?TM:MCS?BLCSVLc.Nq>RFRSqtNuAyTMCSq5VId � :<q>= TM?�tT�� K TM:6AgN�Tu� ' ��a,�-�N�PL��M�M���GL�.� ������.� ��M�M
H�6G » ��� »��W� �{»y�5� �
²�AyV G X�� G ³QPI=�AK: G�U � G AKVIE �t:MC�B>AKd�T6A�B>A G 8I�e  µ ~g~ � £��n�t?^RS?^NTMCSVIc�T<YI?±:MCsc5YWT�q5J � ?^NT6C�B>?·=#?uAgd�PL:<? � q5:�Agd<d�qDN�CaAyT6CSqgV

AKV{AgRsrDdMCFd�� -�D�E;*+ I0��B;SG{µ �L  � £f� µ � � �D�D»u� �

/ ¬�� � ��©�0

i V%qg:MEL?�:�TMq�B5AgRSCFE{AuTM?&A�TM?�tT<P\AKR�J\AKd<?
N�qgVWT�AKCSVI?^E�CSV¤A�J\?^Y{A�BDCSq5PL:6AgR�d�ºDCFRFR{TM?^d�TMCSVLc#d<q � T �4AK:<? G ��?
d<PLc5cg?udkTeA�=#?TMYLq m
EDq>RSq5cKr.�$YICFN6Y�N^AKV�?�tT<:6AgN�T4d�PIJId�?T6d�q � N^AK:6AgN�TM?�:MCFd�TMCFN$TM?�:M=#d`P{d�?^E�TMq�ED?^dMN:MCSJ\?f[\?�:Md�q5V{AgRFCsT r#TM:6AgCsTMd^� G PL:4AK[L[I:<q>AgN6Y
[\?�:M=.CsTMd G A � TM?�:#AyV AKPDTMq5=�AyTMCFN�RaAKVLc5P{AKc5?�[L:<qtN�?^dMd<CSVLc±T�AKd<º G TMq·?B>AKRSP{AyTM?.TMYL?%Agd<d�qDN�CaAyT6Csq5V :<PIRS?^d�J\?�T ��?�?^V�TM?�:M=.d
AKVIE�ED?^dMN:MCS[DTMq5:Mde ¢[\?�:Md�q5V{AgRFCsT r�T<:6AgCsT6d6£-�$YICFN6Y�d�T<:<PINTMPL:<?$T<YL?fN�qg:<[IPIdZ�eCsT<Y.T<YI?$YI?^RS[�q � TMYL?$T<YI?�q5:�r#q � T<YL?fd�T6AyT6CFdkT6CFN
CF=�[IRFCFNuAuT6CSq5V � i V%T<Y{CFd��4A�r G ��?�d�PIcgc5?udkT$T<q�dkTMPIEDr�TMYL?�CSV{N�RSPId<CSq5VId4J\?T ��?�?^V%c5:<q5PL[Id$q � TM?�:M=.d��eCsTMY%TMYL?�N�qgYI?^d<CsT6CsB>?
YICS?�:6AK:MN6Y>rW�


