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g?I�O(c�G�FDQPG k F�IKJ�F�F�iWG�Q=`bF;��LMQ�N-QPJMF?Z[OWS�QPJMN�IC�
L�Z_QPO8L��AIKO8LM�4FHc8YDI�O8G4J�QWY�FH`�`&F�� FHY�LMZ[^�F k c�¡£¢�F
�WF;`MYDJMZ l FoIKO�I�G4G4J�QPIPYa�1L�Q l VAZ k �WZ[O4¤1I�O?¥§¦H¨�©Kª¬«-K®
¯ ¥+©C¦�¥§«1«�°W¦�±³²¬´B² ¯ ±D«µLM��ICL]F k Z[N�Z[OAIKLMFH`]V4OA�WF;`bZ[Jb�
I l4k F¶Z_OWS�QPJMN�IKLMZ[Q�O l F�S�Q�J�F¶Z_L·J�FHIPYa�4FH`�LM�4F�VA`bFHJH¡
¸¹�4Zº`RIKGAG4JMQ=I�Ya��Zº`¹Z_O�`bG4Z[J�FH� l c�OAIKLMV4JaI k Z[N-N�V4O4F
`McW`dL�FDN�`
L��AICL¹G4J�QKL�FHY¬L»VA`¼S�JMQPN½G�ICLM�AQ�¤�FHOA`H¡ ¸¹�4F
G�QKL�FDO=LMZºI k IKGAG k ZºYDIKLMZ[Q�OA`1QKS!I�O¾Z[OWS�Q�J�N�ICL�Z_QPO�Z_N��
N1V4O4F!`McW`dL�FDN¿Z[OAY k VA�4FRÀ k LMFDJ�Z[O4¤ÁQ�VWLUV4OA�WF;`bZ[J�I l4k F
�4IKL�IAnC¤�FDOAFDJaICLMZ[O4¤!Io^CIKJ�Z_FDLdcuQKS�`MQ k VWLMZ[Q�O�`�L�Q�Io�WF��
`MZ_¤PO-G4JMQ l4k FDN�n�IKO���À�OA�WZ[O4¤�Y�QPOA`MFDOA`MVA`�`MQ k VWLMZ[Q�OA`
L�Q�G4JMQ l4k FDN�`D¡

Â ÃPÄ �W�4ÅRÆ!Ç!���4ÈbÅ Ä

ÉÊOWS�QPJMN�ICL�Z_QPO�QC^PFDJ k Q=I��-Zº`UZ[O4FH^=Z_L�I l4k F�Z[O�I�f»Q�J k ��LM�AIKL¹GAJMQ��
�WVAYDFH`!QC^�FDJ]I�O�F�i4I l c=LMF·Ë�Q�OAF l Z k_k Z_QPO�¤�Z[¤PI l c=L�FH`aÌ»QKS�Z_O4S�Q�JM�
N�ICL�Z_QPO�G�FDJ»c�FHI�J�Í ÎKpCÏÐ¡�¢ÑF�fRZ k[k YDQ�O=LMZ[O(V4F]L�Q1GAJMQW�WVAYDFoI�OA�
Y�QPOA`MV4N-FÁN�QPJMF³I�OA��N-Q�J�FÁZ_O4S�Q�J�N-IKLMZ[Q�O�n�`bQ�f»F³N�V�`dL]À�OA�
Z[O4O4QC^CICL�Z_^PF�f»IBcW`³LMQ¶N�I�OAIK¤PF�ZÒL;¡ j]k LM�4QPV4¤��5À�OA�WZ[O4¤�I�OA�
N�IKOAI�¤�Z[O4¤-Z_O4S�Q�J�N-IKLMZ[Q�O�IKJ�F³I�Y�LMZ[^�FÁJ�FH`MFHI�J�Ya��IKJ�FHIP`DnWN1VAYa�
QKS(L��4F¼FD��QPJbL�Zº`��4Z_J�FHY�LMFH��L�QCf»I�J��A`�I�Y�LMZ[^�F
`bLMJaICLMFH¤�Z[FH`�`MVAYa�³IP`
Z[OWS�Q�J�N�ICLMZ[Q�O¶JMFDLMJ�Z_FH^BI k ¡ j]k LM�4QPV4¤��?LM�4F;`bF1LMF;Ya�4O4ZºmPVAFH`o�4F k G
Z[OA�WZ[^=Zº�WVAI k ` k QWYDICL�F1�WF;`bZ[JaI l4k F1Z[OWS�QPJMN�ICL�Z_QPO�n�LM�4FHc?I k `bQ&I�Y��
Y�F k FHJ�IKLMF�LM�AFÁZ_OWS�QPJMN�IKLMZ[Q�O&¤ k VWLH¡
ÉÊO5L��4Z[`1GAI�G�FHJHn fUF·Q�VWL k Z[O4F�L��4F�S�F;ICL�V4JMF;`³Q�S!IKOÓ¥§¦H¨�©Kª¬«-K®
¯ ¥+©C¦&¥§«1«�°W¦�±!²¬´B² ¯ ±D«ÔË+ÉbÉbX4Ì�Õ»L��AICLUYDQ�V k �-�4F k G�G�FDQPG k F]�4FHI k
fRZ_LM�·LM�4Fu¤ k VWLRQKS �4ICLaI4¡�¢ÑFu�4J�IBfÓZ[OA`MG4Z_JaICL�Z_QPO�S�J�Q�NÖOAIKLMVW�
JaI k Z_N-N�VAO4F�`McW`dL�FDN�`!LM�AIKL�G4J�QKL�FHY�LoVA`oS�J�Q�N×I·`MFDFHN-Z_O4¤ k c
k Z_N-Z_L k FH`�`]O(V4N l FDJ!QKS�G�Q=`M`MZ lAk FÁZ[O(^BIP�WFDJa`R`MVAYa��I�` l IPY¬L�FDJ�Z[IAn
^(Z_J�VA`MFH`Hn:IKOA�¶GAIKJaI�`MZÒL�FH`H¡u¢�F l F k Z[FD^PF�L��AICL³I�O?ÉbÉbX�YDI�O l F
Y�QPOA`bLMJ�VAY¬L�FH��L�Q¾F k Z[N�Z[OAIKLMF¶VAOA�WFH`MZ[JMF;�ÓZ_O4S�Q�J�N-IKLMZ[Q�OØIKS§LMFDJ
�WFDLMFHY�LMZ[O4¤�Z_LoZ[O¶I�N�I�O4O4FDJ�IKOAI k QP¤�QPVA`»LMQ�L��4F�O�ICLMVAJ�I k Z[N1�
N�VAO4FR`bcW`bLMFDN�Ù `D¡�X(VAYa�-IKO�ÉbÉbX�f»Q�V k � l FR`bZ_LMV�ICLMF;� l F�Ldf»FDFHO
IKO&Z[OA�WZ[^=Zº�WVAI k IKOA�&I-`dL�JMF;IKNµQ�S#Z[OWS�Q�J�N�ICL�Z_QPO·I�`RI�N-FH�4Z[IK�
LMQPJH¡�ÉÊOA`dL�FHIP�?QKS»I�Y¬L�Z_^PF k c l JMZ[O4¤PZ_O4¤&N-Q�J�F�G4Z[FHYDFH`�QKS»Z_O4S�Q�JM�
N�ICL�Z_QPOuLMQ]QPV4J#IKLbLMFHO=LMZ[Q�O�n;ZÒL fRZ k[k m=V4Z[F�L k cÁYDFDOA`MQ�J�VAO=f¹IKO=L�FH�
�4IKL�I4¡
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j O&ÉbÉbX�`b�AQ�V k � l FÁYDIKG�I l4k F!Q�S k F;IKJ�O4Z[O4¤�fR�AIKLBA(Z[OA�4`»QKS#Z_OW�
S�Q�J�N�ICL�Z_QPO I?VA`bFHJ³f¹IKO=L�`³I�OA�5�WZº`MYHIKJa�WZ[O4¤�LM�4F�JMF;`dL;¡�¸¹�AF
L�IP`�A�QKS³�WZº`bLMZ[O4¤�V4Zº`M�4Z_OA¤�fR�AICL·Z[`&�WFH`MZ[J�I l4k F�Zº`�I¾�WZDC�YDV k L
Q�OAF�¡�¢�FoG4J�Q�G�QP`MFRL�IEA=Z[O4¤1Q�O4FoQKS:LM�AFoIKGAG4JMQ=I�Ya�4F;`�VA`MFH� l c
Q�VAJ�OAIKLMV4JaI k Z_N-N�VAO4F&`McW`dL�FDN�`Hn fR�AZ[Ya�¾YHIKOGFMJMFHN-FDN l FDJIH
I�G�ICLM�AQ�¤�FHO�LM��ICLoZ[OWS�F;Y¬L�`�VA`u`MQ�Z_LuYHIKO?F k Z[N-Z_OAIKLMF�ZÒLuN-Q�J�F
m=V4ZºYIA k c5Z[O¾S�VWL�V4J�F&FHOAY�QPV4O=LMFHJ�`H¡ j O�ÉbÉbX�YHIKO��4Q¶L��4Z[` l c
`bLMQ�J�Z[O4¤uF�i4IKN-G k FH`�Q�S�J�F�JdF;Y¬L�FH�-Z[OWS�Q�J�N�ICLMZ[Q�O-IKO���Y�FDO�`bQPJMZ[O4¤
`MZ_N-Z k I�J��4IKL�IA¡oÉíS
L��4F-N-FDN-Q�J�c·Q�S
LM�AF�`McW`dL�FDN Z[`oL�Q=Q&`bG�F��
Y�Z_À�Y�nHL��4Zº`�IKGAG4JMQ=I�Ya�uZº` k ZKAPF k c]LMQ l FUZ_O4FD��F;Y¬L�Z_^PF�¡#L�IKLM�4QP¤�FHOA`
IKO���Z_OWS�QPJMN�IKLMZ[Q�OØYDI�OÓN�VWLaICL�F¶QC^�FHJ�LMZ[N-F�n!I�OA��Q�VAJ�Z[N1�
N�VAO4F�`bcW`bLMFHN-`³N�VA`bL l F·I l4k F-LMQ�¤PFDO4FHJ�I k Z MDFP¡�¸¹�4FDJ�F�S�QPJMFPn
l QKLM��LM�4F�OAIKLMV4JaI k IKOA�-L��4F�Z_OWS�QPJMN�IKLMZ[Q�O�Z[N-N�V4O4Fu`Mc(`bLMFHN�`
N�V�`dL�I k `MQ k FHI�JMO�LMQ F k Z[N-Z_OAIKLMF5ªM±/N_ ¯ ±IO¾GAICL��4Q�¤PFDOA`-fR�4Z k F
L�IEA(Z_O4¤�YHIKJ�FoO4Q�LRLMQ��AI�JMN£IKO(c=LM�4Z[O4¤�F k `bFP¡
j O FDi=L�FDOA`MZ[Q�O�LMQ�I&G�FHJ�`MQ�OAI k ÉbÉbX¶Z[`ÁI&¤�J�Q�VAG¶ÉbÉbX:¡�ÉíSUQ�OAF
VA`MFH`�LM�4F&ÉbÉbX4`�Q�S!N�IKO(c Z_OA�4Z_^(Zº�WVAI k `1Z_O�`bFHJMZºI k LMQ?À k L�FDJ-I
`bLMJ�FHIKN QKSRZ[OWS�Q�J�N�ICLMZ[Q�O�n�L��4F�Q�O k c�Z_OWS�QPJMN�IKLMZ[Q�OÑLM�AIKL1YDI�O
`MV4JM^(Z[^�F�I k[k ÉMÉbXW`�Z[`oL��4F1Z[OWS�QPJMN�ICL�Z_QPO?L��AICLuFD^PFDJ�c�Q�OAFÁÀAOA�4`
�WF;`bZ[J�I l4k F�¡¶¢ÑF�YDI k[k `bVAYa�5Z[OWS�QPJMN�ICL�Z_QPOGFMYDQ�OA`MFDO�`bVA`1`bQ k V4�
LMZ[Q�O�`D¡ HéTUQPOA`bFHOA`MVA`!`MQ k VWLMZ[Q�O�`oI�JMF1VA`bFDS�V k Z_O�`b�AI�JMF;��FDO(^(Z_�
J�Q�O4N-FDO=La`DnA`MVAYa��I�` l JMQ=I��4YHI�`bLRN�VA`MZ[YuQPJ!IKJMLMZº`bLMZºYÁ�WZ[`MG k IBcW`
Z[OÑGAV l4k Z[Y-`MGAI�YDFH`H¡1¢ÑF�fRZ k[k Q�V4L k Z_O4F-L��4F�J�F k ICLMZ[Q�O�`b�4Z[G l F��
Ldf»FDFDO�I?G4J�Q�G�QP`MFH�5ÉMÉbX5IKO��¾I?O�ICLMVAJ�I k Z[N�N1V4O4F�`bcW`bLMFHN&n
G4J�Q�G�QP`MF·`MQ�N-F�IKG4G k ZºYDICL�Z_QPOA`�QKSuIKO¾ÉMÉbX n�Z[OAY k VA�WZ[O4¤ Z_O4S�Q�JM�
N�ICL�Z_QPO5À k LMFDJ�Z[O4¤An�Z[OPL�FDJaI�Y�LMZ[^�F��WF;`bZ[¤�O�n�I�OA��YDQ k[k I l QPJ�IKLMZ[^�F
�WF;`bZ[¤�O�n
LM�4FHO�`MV4N-N�IKJ�ZKMHF�LM�AF&J�FH`MV k L�`1QKSoI�O¾FDi(G�FDJ�Z[N�FHO=L
LMF;`dL�Z_OA¤�IKO&ÉbÉbX·Z_N-G k FDN-FHOPLaICL�Z_QPO�¡
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X(FH^�FDJaI k IKJ�FHI�`uQ�S]JMF;`bF;IKJaYa����IB^�F�Z[O(YAV4FHOAY�F;� Q�V4J�Y�Q�O�Y�FDG4�
LMZ[Q�OhQKS1I�OØÉbÉbX:¡ j OéÉbÉbXÓN1VA`bL l FÑI l4k F¶L�Q k FHIKJ�OÓS�J�Q�N
GAIP`dLuFDOAYDQ�V4O=L�FDJa`Dn�I�OA�?L��4F-Z[`�`MV4FH`�QKS k F;IKJ�O4Z[O4¤·I�OA�¶N-FHN1�
Q�J�c��AIB^PF k QPO4¤ l FHFDO?IP�4�WJ�FH`�`bF;� l c�L��4FÁÀAF k �A`]QKS�IKJMLMZ_À�YDZ[I k
Z[OPL�F k[k Z[¤�FHOAY�F&IKOA� N�IPYa�4Z_OAF k FHIKJ�O4Z[O4¤A¡�¸¹�4F�G4J�Z[N-I�JMc�L�IP`�A
LM��ICL�f»F�G4J�Q�G�QP`MF�S�Q�J�I�O5ÉbÉbX n#Z_OWS�QPJMN�IKLMZ[Q�O À k LMFHJMZ[O4¤An �AIP`
l FDFDO�F�iWG k Q�J�FH� l c L��4F&ÀAF k ��QKS!�(V4N�IKO4�íYDQ�N-G4VWL�FDJ-Z_O=L�FDJM�
I�Y�LMZ[Q�O�¡¼TUQ k_k I l Q�JaICL�Z_^PF¹À k L�FDJ�Z_OA¤�N�IBc l F�JMF k FH^BI�O=L
S�Q�J»ÉbÉbXW`
LM��ICL
Y k I�`�`bZ_S�cÁ�4ICLaI]L��AICL
I�JMF»�WZDC�YDV k L�L�QoFH^CI k VAICL�F»I k ¤PQ�J�ZÒL��W�
N-Z[YHI k[k cP¡ j S�FDf¾YDQ k[k I l QPJ�IKLMZ[^�F�À k LMFHJMZ[O4¤!`McW`dL�FDN�`�N�IEA�F
J�FHY��
Q�N-N-FDO��4ICL�Z_QPOA`ULMQ�¤�J�Q�V4GA`UZ[OA`dL�FHIP��QKS#Z_OA�4Z_^(Zº�WVAI k `H¡�¸¹�AFH`MF
¤�J�Q�VAGÁJMF;Y�Q�N-N-FDO��WFDJ `bcW`bLMFDN�`#G�FHJbS�QPJMN IRS�VAOAY¬L�Z_QPO1`MZ_N-Z k I�J
LMQ&I�¤�J�Q�VAG�ÉbÉbX ¡2Z#Z[OAI k_k c�n:IKO�ÉMÉbX?`M�4Q�V k � l F1Z[OWS�QPJMN-FH� l c



FHI�J k Z[FDJRf»Q�J8A�Z[O?IKJMLMZ_À�Y�ZºI k Z[N-N�V4O4F1`bcW`bLMFDN�`H¡ j!k_k QKS�LM�AFH`MF
Z[O(YAV4FHOAY�F;`]IKJ�F l JMZ[F[YAc·�WZ[`�Y�V�`M`MFH� l F k QCfÁ¡
T»I�`MF�� l IP`bF;��JMF;I�`MQ�O4Z[O4¤�Zº`�I�LMF;Ya�4O4ZºmPVAF³LM��ICLÁI��4I�GWL�`�`bQ k V4�
LMZ[Q�O�`³L�Q�GAIP`dL�G4J�Q l4k FDN�`�LMQ�`MQ k ^�F&`bZ[N-Z k IKJ�Y�V4J�J�FDO=L1G4J�Q l �
k FDN�`1Í \E\KÏÐ¡!g?FDN-Q�J�c=� l IP`bF;�&JMF;I�`MQ�O4Z[O4¤�Í \!]BÏ�IKOA��Z[OA`bL�I�OAY�FD�
l IP`bF;� k F;IKJ�O4Z_OA¤�ÍÒsDÏ(I�JMF�J�F k ICL�FH�³`�Ya�4FHN�F;`:L��AICL VA`bF¼LM�4F»`bQ k V4�
LMZ[Q�O-Q�S�L��4F]N-QP`bL
`bZ[N-Z k IKJ
GAJMFH^=Z[Q�V�`�G4JMQ l4k FDN�¡�XWc(`bLMFHN�`�VA`d�
Z[O4¤�L��4FH`MF-IKG4G4J�QPIPYa�4FH` k F;IKJ�O l c^FbJ�FDN-FDN l FHJMZ[O4¤!H�`bG�FHYDZÒÀ�Y
GAIP`dL�FH^�FHOPLa`�JaICL��4FDJ�L��AIKOhY�J�FHICL�Z_OA¤5JMV k FH`�Q�J�¤PFDO4FHJ�I k Z MHIK�
LMZ[Q�O�`D¡oÉÊN�N1V4O4F�N-FDN-Q�J�c·V�`bF;`oI-S�QPJMN Q�S
Z_OA`bL�I�OAY�FD� l I�`MFH�
k FHIKJ�O4Z[O4¤X_�LM�4F-GAI�JbL�Z[YDV k I�JuJMF;`bG�Q�OA`MF1LM�AIKLuf¹I�`�FD��F;Y¬LMZ[^�F-Z[O
Y k FHI�JMZ[O4¤5IÑGAICL��4Q�¤PFDO�fRZ k[k!k Z A�F k c l F?VA`MFH��Z[O�S�V4LMV4J�F�FDOW�
Y�QPV4O=LMFHJ�`»fRZ_LM��J�F k ICLMF;��G�ICLM�AQ�¤�FHOA`uÍ ÎE]Wn>\=tWna`;Ïí¡
j `�`MQ(YDZ[IKLMZ[^�F¹N-FDN-Q�J�Z[FH`HnCQKS§LMFHO�YDI k[k FH�-Y�QPOPL�FDO=Lb�ÊI��A�WJMF;`M`�I lAk F
N-FDN-Q�J�Z[FH`Hn4IKJ�F�OAFDV4JaI k[k c�Z_OA`MG4Z[JMF;��IKJaYa�4ZÒL�FHY�LMV4J�FH`ULM��ICL!YDI�O
J�F�LMJ�Z[FD^�F�Z_LMFHN�`�VA`MZ_OA¤!IKG4GAJMQBiWZ[N-IKLMF
IP�4�WJ�FH`�`bF;`D¡�X(N-Z_LM�³QPVWLb�
k Z_O4F;`:L��4F¼GAI�J�I k_k F k ` l F�Ldf»FDFHOcbÁIKO4FHJM^CI4Ù `�`MGAIKJa`MF
�WZ[`bLMJ�Z l VWLMF;�
N-FDN-Q�J�c¾Í ÎE`CÏUIKOA��L��4F�N-FDN-Q�J�c?Q�S»L��4F�OAIKLMV4JaI k Z[N-N�V4OAF
`Mc(`bLMFHN Í \WrHÏÐ¡Á¸¹�4F1N-FDN-Q�J�c�QKS�LM�AF1OAIKLMV4JaI k Z_N-N1V4O4F-`bcW`b�
LMFHN¿Zº`�O4QKL�FDiWIPY¬L;n�IKOA�1F�iWG�QP`MV4J�FUL�QÁIoOAQC^�F k GAIKLM�4QP¤�FHO1YDI�O
F k ZºY�Z_LRLM�4FÁJ�FH`MG�QPOA`MFoG4J�Z[N�F;� l c·I-JMF k IKLMFH�·GAIKLM�4QP¤�FDO�¡
¸¹�4F»LMFHJMNdFbZ[OWS�Q�J�N�ICLMZ[Q�O�À k LMFDJ�Z[O4¤eH�J�F�S�FDJa`#LMQÁI k I�JM¤PF¼JaIKO4¤PF
QKSRL�FHYa�4OAZ[m=V4F;`�VA`MFH�5LMQ¶J�FDN-QC^PF��4ICLaI�S�J�Q�N IKO¾Z_OAYDQ�N-Z[O4¤
`bLMJ�FHIKNqQ�O L��4F l I�`MZ[`�QKS]VA`MFDJM�oQPJ³¤�J�Q�V4G4�o`bG�FHYDZÒÀ�FH�5G4J�F�S§�
FDJ�FDO�Y�FH`¶Í ÎCÏÐ¡gf¼I�J k c¾I�G4G4J�QPI�Ya�AFH`-VA`MFH��`MZ_N-G k F¶J�V k FH`?Í tEhBÏ
Q�J�`MZ_¤POAICL�V4JMF;`¶Ë+F�¡ ¤A¡BA�FDc(f»Q�Ja�4`aÌ�LMQ�Z[�4FDO=LMZ_S�cÓV4OA�WF;`bZ[JaI l4k F
�4IKL�I�LMQ l4k QWYIA ¡�¸¹�4FH`MFuIKG4G4J�QPIPYa�4FH`UIKJ�F�`bLMZ k[k G�Q�GAV k I�JHnWI�OA�
N�IKO(c�YDQ�N-N-FDJaY�ZºI k G4J�Q(�4VAY¬La`Dn�`MVAYa��I�`¼TUc l FHJMG�ICLMJ�Q k Í ]BÏ4S�QPJ
f»F l Y�QPO=LMFDO=L!I�OA�&LM�4FjiRFHI k L�Z_N-F
k k I�YIA(�4Q k Fml�Zº`dL�Í \�s¬Ï I�OA�
k»JMZ[¤��=L�N-I�Z k Í nKÏ�S�Q�JoF��íN�IKZ k n�Y�Q�N-F³fRZ_LM� k QPO4¤ k Zº`bL�`]Q�S
JMV k F;`
IKO��?`bZ[¤�O�ICLMVAJMF;`Dn4fR�AZ[Ya�¶YHIKO l F1FD��F;Y¬L�Z_^PF³Z_O l4k QWYIA(Z[O4¤�V4OW�
�WF;`bZ[J�I l4k F³�4ICLaI l VWL�I�JMFÁ^(V k O4FHJ�I l4k FuL�Q�N�I k Z[YDZ_QPVA`!`MQ�V4JaY�F;`
LM��ICLoYHIKO�Y�JaICS§L]Z[OWS�Q�J�N�ICL�Z_QPO·L�Q l c(GAI�`�`»LM�4FHN�¡¹¸#Q-LM�(f¹IKJML
LM�AFH`MF¹IP�4IKG4LMZ[^�FUIP�W^�FHJ�`�IKJ�Z[FH`�I�OA��LMQ�G�FHJ�`MQ�OAI k Z MDF¼LM�4F»À k LMFHJb�
Z[O4¤AnCL��4FRVA`MFDJ�Zº`�QKS§L�FDO�I k[k QCfUF;�ÁLMQ³`MG�FHY�Z_S�c1IP�4�WZ_LMZ[Q�OAI k JMV k F;`
S�Q�J�IPYDYDFDGWL�Z_O4¤ IKO��¾J�F�JdF;Y¬LMZ[O4¤ �4ICLaI4¡�\]OWS�QPJbL�V4OAIKLMF k c�nULM�AF
`MG�F;Y�Z_À�YDIKLMZ[Q�O QKS]`MVAYa� JMV k FH`³Z[`�QKS§LMFHO5�WZDC�YDV k L-IKOA�ÑFHJMJ�Q�JM�
G4J�Q�O4FPnPI�OA�-LM�AFDJ�F�S�Q�J�FRO4Q�LUVA`MFH�-J�Q�VWL�Z_OAF k c�¡ j O�ÉMÉbX�`b�AQ�V k �
Z[OAY�QPJMG�Q�JaICL�F�JMF k ZºI l4k F�`MZ_¤POAICL�V4J�FH`³Q�SRV4OA�WF;`bZ[J�I l4k F��4ICLaI¶IP`
I¶ÀAJ�`bL k Z[O4F&QKSo�WFDS�FDOA`MF·LMQ l F�`MV4G4G k FDN-FDO=L�FH��fRZ_LM��N-Q�J�F
I��AIKGWL�Z_^PF�L�FHYa�4O4Zºm=V4FH`1L�QÑGAJMQC^(Zº�WF l F�LMLMFDJ�I�OA��N�QPJMF·G�FHJb�
`MQ�OAI k Z MDF;�·YDQC^�FDJaIK¤PF�¡
X(FH^�FDJaI k J�FH`MFHI�J�Ya��`bcW`bLMFHN-`�`MZ[N�G k Z_S�c¾L��4F�À k LMFHJ�`MG�F;Y�Z_À�YDIK�
LMZ[Q�O�GAJMQ l4k FHN l c�G k I�Y�Z[O4¤ÁL��4F l VAJ��WFHO�QKS:¤PFDO4FHJ�IKLMZ[O4¤ÁJMV k F;`
Q�O�`MQKS§Ldf¹IKJ�FuJ�IKLM�4FHJRLM�AI�O�Q�O?I-VA`MFDJ]QPJ]G4J�Q�¤PJ�I�N�N-FHJH¡�ÉÊOW�
S�QP`�Y�QPG�F·ÍÒs�\CÏ#N-Q�OAZÒL�Q�Ja`]I�VA`MFDJ;Ù ` l FH�AIB^(Z_QPJRLMQ�YDJMF;ICL�F³JMV k F;`
S�Q�J�\o`bFHO4F�L-O4FDf]`M¤�J�Q�VAG5À k LMFDJ�Z[O4¤A¡5¸¹�4F�`Mc(`bLMFHN `bV4¤P¤�F;`dLa`
LM�AFH`MFÁJMV k FH`RLMQ-LM�AF³VA`MFDJ;n4fR�4Q�YDI�O�IPYDYDFDGWL;nAN-QW�WZÒS�cPnAQPJRJMFD�
JdFHY�L!L��4FDN�¡!g?IKiWZ_N�`�Í t=\�ÏÐn IKO�Z[O=LMFHJbS+IPY�F�I�¤�FDO=L]S�QPJ!FD�ÐN�IKZ k n
I k `MQ�¤PFDO4FHJ�IKLMFH`1À k LMFHJMZ[O4¤ J�V k F;` l I�`MFH��Q�O�VA`MFDJ l FD�AIB^(Z[Q�J;n
l VWL¹Z_L¹`MV4¤�¤PFH`bL�`»I�Y�LMZ[Q�OA`¼S�Q�JULM�4F�VA`MFDJULMQ�L�I=APF!JaICL��4FDJULM�AI�O
J�V k F;` fR�4FDO�ZÒL�Zº`�Y�QPOWÀ��WFHOPL�Z[O1Z_L�`�G4J�FH�4Z[Y�LMZ[Q�OA`H¡7i]V k FD� l I�`MFH�
k FHIKJ�O4Z[O4¤�`MYa�AFDN-FH`ÁQ�S§LMFHO5JMF;mPVAZ_J�F-N-I�O(c¶F�i4I�N�G k F;` l FDS�Q�J�F
LM�AFDc�YDI�O?Z_O4S�FDJ�O4FDf J�V k F;`D¡oÉÊO¶Y�QPO=LMJaI�`bLHn�I�O�ÉbÉbX?VA`bZ[O4¤�I�O
Z[OA`dLaIKOAYDF�� l I�`MFH� k FHI�JMO4Z[O4¤�I�G4G4J�QPIPYa��YDQ�V k � k FHIKJ�O�LMQ l4k Q(YIA
I-Y k I�`�`¹QKS��4ICLaI1VAG�QPO�`MFDFHZ_OA¤�QPO k c�I�`bZ[O4¤ k FuF�iWFHN�G k I�JH¡
TUQ k[k I l Q�JaICLMZ[^�F�À k L�FDJ�Z_O4¤�VA`MFH`�LM�4FÑG4J�F�S�FHJMFHOAY�F;`�QKS1QKLM�AFDJa`

LMQ �4F k G�IKO�Z[OA�WZ[^=Zº�WVAI k N�I=A�F�Ya�4QPZ[YDFH`�Í t4sKnRs+nWno\=Î;Ïí¡^Z4QPJ
F�i4I�N�G k FPn=I1Y�Q k[k I l Q�JaICLMZ[^�F»À k LMFHJMZ[O4¤�`bcW`bLMFDN f»Q�V k �-J�FHY�QPN��
N-FDOA�&IKO·ZÒL�FDN S�QPJ¹I1G�FDJa`bQPO�LMQ�G4V4JaYa�AIP`bF l c�Ya�AQ=Q=`bZ[O4¤�I�O
Z_LMFDN G4VAJ�Ya�AIP`bF;� l cu`MQ�N-FDQPO4F�fRZÒL��³I]`MZ_N-Z k I�J�G4V4JaYa�AIP`bF��4Zº`d�
LMQPJMcP¡�k»c��AIKJ�O4F;`M`MZ_OA¤�L��4F³Y�Q k_k FHY�LMZ[^�FuG4J�F�S�FDJ�FDO�Y�FH`¹Q�S N�I�O=c
Z[OA�WZ[^=Zº�WVAI k `Hn:`bV�Ya�¶`bcW`bLMFHN-`�YDI�O?Z[OWS�FDJÁ`MZ_N-Z k I�JMZ_Ldc l F�Ldf»FDFHO
Z_LMFDN�`ufRZ_LM�4QPVWL³O4FHFH�WZ[O4¤·LMQ�V4OA�WFHJ�`bL�I�OA�¶LM�4F-J�F k ICLMZ[Q�O�`b�4Z[G
l F�Ldf»FDFDO?LM�4FHN&¡�¸¹�4Zº`oI�G4G4J�QPI�Ya��Zº`!V�`bFDS�V k fR�AFDO¶Z_LoZº`��WZÒS§�
À�YDV k L�S�Q�JuI�GAJMQP¤�JaIKN£LMQ��WF�L�FDJ�N�Z[O4F�`bZ[N-Z k IKJ�ZÒL�Z_F;` l F�Ldf»FDFHO
Z_LMFDN�`Hn!`MVAYa�8I�`·IKJML�Q�J·N�VA`MZºYK¡ j OØÉbÉbX8Y�QPV k ��Z[OAYDQ�J�G�Q��
JaICLMFoY�Q k[k I l Q�JaICLMZ[^�F¹À k L�FDJ�Z_O4¤³LMFHYa�AO4Z[m=V4F;`�L�Q1�WFDLMFDJ�N-Z_OAF]LM�AF
`MZ_N-Z k I�JMZ_Ldc l F�Ldf»FDFDO�Z_LMFHN�`�S�Q�J
Z_L�`¼I�`�`bQWY�ZºICL�Z_^PFUN-FHN�QPJMc�YDIK�
GAI l Z k Z_LMZ[FH`H¡
¸¹�4FHJMF�IKJ�F¾IÓS�FHf `bcW`bLMFDN�`¶LM�AIKL�J�FHYDQ�N-N-FDOA� Z_LMFHN�`?L�Q
¤�J�Q�VAGA`:Z[OA`dL�FHIP�oQ�SWZ_OA�4Z_^(Zº�WVAI k `H¡#g�VA`MZºY/Z7phÍ tPÎ;Ï(`bF k F;Y¬La`:N�VW�
`MZ[Y�`dLaICL�Z_QPOA`ULM�AIKLRI�JMF l J�QPI��AYDI�`bL¼L�Q�I1¤�c(N S�V k[k Q�S�G�FHQ�G k F�¡
¸¹�4F]N-FHN l FDJa`
QKS L��4F!¤Pc=N N�VA`bLUJaICL�F]I k[k L��4Fo`bL�IKLMZ[Q�OA` l F��
S�Q�J�FD��IKOA�:n4I�OA��g�VA`MZ[Y�Z7p G k IBc(`¹QPO4FÁQKS LM�AF³`dLaICLMZ[Q�O�`RfRZÒL��
LM�AF·�4Z[¤��AFH`bL�IB^�FHJ�I�¤�F-JaICLMZ[O4¤�¡rqoO4F&`b�AQ�JML�Y�QPN-Z_O4¤¶QKS!g�VW�
`MZ[Y�Z#pÔZº`�LM�AIKL�Z_L�IKG4GAI�JMFHO=L k c �4Q=F;`�O4QKL�`MYHI k F�L�QÑI k IKJ�¤�F
O(V4N l FDJ�QKS»Ya�4Q�ZºY�F;`D¡�ÉíS
LM�AF1VA`MFDJa`ofUFHJMF1O4QKLÁI l4k F³L�Q·FH^CI k �
VAIKLMF5I k[k QKS�L��4F5`dLaICL�Z_QPOA`DnoLM�AF m=VAI k Z_LdcØQ�S³LM�4F�`McW`dL�FDN�Ù `
Ya�4QPZ[YDFH`¹f»Q�V k � k Z A�F k c l F��4FD¤�JaI��4FH�:¡ts�J�Q�VAG�T»I�`bL³Í tPtCÏínA�WF��
^�F k QPG�F;� l c¾LM�4F¶`�IKN-F�J�FH`MFHIKJaYa�¾¤PJMQPV4G�nUVA`bF;��I5Y�Q�O�Y�FDG4�
LMV�I k[k c�`bZ[N-Z k IKJ�`�Ya�4FHN�F�L�Q��WZº`bG k IBc�YDQ�O=LMFHO=L�Q�OÓI G4V l4k ZºY
�WZº`bG k IBcÓ`Mc(`bLMFHN�¡½\!OWS�Q�JMLMV4O�ICLMF k cPn]L��4FDc�S�QPV4OA�ÓL��AICL&LM�AF
O4F;Y�FH`�`�IKJ�c¶VA`MFDJ1G4JMQ�À k FH`³f»Q�V k � �AIB^PF l FDFDO�LMQ(Q k IKJ�¤�F�S�QPJ
IKO(c1VA`bFHJ
fRZ_LM��IuJ�FHIP`bQPOAI l4k FRIKN-Q�VAOPL
Q�S:GAICL�Z_FHOAY�FRL�Q�Y�QPN��
G k F�L�F�¡ ÉÊOØI��A�WZÒL�Z_QPO�nRfRZ_LM�4QPVWL·FDi=L�FDOA`MZ[^�F�G4J�QKÀ k FH`�ZÒL·f»IP`
�WZKC�Y�V k L�LMQ�ÀAOA��IKG4GAJMQPG4JMZºICL�F¼Z[O=LMFDJa`MFHY¬L�Z_QPOA`#QKS�V�`bFHJ GAJMFDS�FDJM�
FDO�Y�FH`UL�Q�G4VWLRQPO�LM�4Fcs�J�Q�V4G T»I�`bL»�WZº`bG k IBcW`H¡#ÉÊOA`bLMF;I��:n=L��4FDc
�WZº`bG k IBcPFH��Y�Q�O=L�FDO=L�LM�AIKL�f¹I�`-Z[OPL�FDJ�FH`bLMZ[O4¤ LMQ8©K¦�±¶QKSuLM�AF
VA`MFDJa`Dn��4Q�G4Z[O4¤uL��AICL l c�Ya�AIKOAYDFRQKL��4FDJa`�f»Q�V k ���AIB^�FR`MZ_N-Z k I�J
Z[OPL�FDJ�FH`bL�`H¡uL�Q k c(l�FHOA`�Í tEnBÏ»JMF;Y�Q�N-N-FDO��4`uN-QC^=Z[FH`ÁLMQ?`MN-I k_k
¤�J�Q�VAGA`�QKS G�FHQ�G k FRfR�4QÁf¹ICLaYa�1N-QC^(Z_F;` LMQP¤�F�L��4FDJ;¡�¸¹�4Z[`¼`bcW`b�
LMFHN IKG4G k Z[FH` I!`bL�IKO��4IKJa�ÁY�Q k_k I l Q�JaICL�Z_^PF�À k L�FDJ�Z_OA¤!I k ¤�QPJMZ_LM�4N
LMQ-N�I=APFoJ�FHYDQ�N-N-FDOA�AICLMZ[Q�O�`¼S�QPJRFHIPYa��QKS#LM�4FÁ¤PJMQPV4G�N-FHN1�
l FDJa`�LM�4FHO�Y�QPN l Z[O4F;`�LM�4F!JMF;`bV k L�`�LMQ³N�I=APFRIÁ¤�J�Q�V4G�J�FHY�QPN��
N-FDOA�AICLMZ[Q�O�¡�¸¹�AFH`MFo`Mc(`bLMFHN�`¼¤PZ_^PF!Z[OA`bZ[¤��=L»Z_O=LMQ�LM�4F�OAIKLMV4J�F
QKSUÀAOA�WZ[O4¤�`bQ k V4LMZ[Q�OA`oS�Q�Ju¤PJMQPV4GA`H¡�e]Q�L�I lAk cPn�ZÒLÁZº`u�WZDC�YDV k L
LMQ�N-IEA�F³J�FHYDQ�N-N-FDOA�AICLMZ[Q�O�`RLM��ICLo`�ICL�Z[`bS�c�I k[k N-FDN l FHJ�`!QKS
I k I�JM¤PFo¤PJMQPV4G�¡
ÉÊN-N�V4OAF�`Mc(`bLMFHN Z[OA`MG4Z[JMF;�ÓI k ¤�Q�J�Z_LM�4N�`���IB^�F�QKS§L�FDO l FDFHO
VA`MFH� S�Q�J I�O4Q�N�I k c �WFDLMF;Y¬LMZ[Q�O�¡ ¸¹�4FDcq�WJaIBf Q�OqLM�AF
N-F�LaIKG4�4QPJÁQKS»LM�4F·I��4I�GWLMZ[^�F-Z[N�N1V4O4F�`McW`dL�FDN�Ù `�I l Z k Z_Ldc�L�Q
�WZº`dL�Z_OA¤�V4Zº`b� l FDLdfUFHFDO5²D±/N ¨an:Q�J�O4Q�J�N�I k �4ICLaI4n IKOA�5¦ ©C¦A²�±/N ¨an
Q�JoIKO4QPN-I k QPVA`]�4IKL�IA¡;qoO4F³QKS�L��4F³ÀAJa`bLo`bV�Ya�?`bcW`bLMFDN�`!f»IP`
LM�AF�OAFD¤PIKLMZ[^�F�`bF k F;Y¬LMZ[Q�O&I k ¤�QPJMZ_LM�4N Z[O=LMJ�Q(�4VAY�F;� l cvZ4QPJMJ�FH`bL
± ¯ �N(Í_s+`;Ïí¡ ¸¹�AF»I k ¤PQ�J�ZÒL��4N ¤�FDOAFDJaICLMF;�ÁJaIKOA�WQPN `dL�JMZ[O4¤=`#I�OA�
LM�AQP`MF¹LM�AIKL¼fUFHJMFR`MZ_N-Z k I�J�LMQ³`MFHm=V4FHOAY�F;`�QKS l c=LMFH`
Z_O�Iu¤PZ_^PFDO
Y�QPN-G4VWLMFHJ�À k F·fUFHJMF�F k Z[N-Z_O�ICLMF;�:¡ ¸¹�4F·`MV4J�^=Z[^(Z_OA¤¶`dL�JMZ[O4¤=`
f»FDJ�F³LM�AFDJ�F�S�Q�J�F³O4Q�Lu`MZ[N�Z k IKJ]L�Q&I�O(c&Z[O�L��4F�À k FP¡�ÉíSUQ�O4F1QKS
LM�AFH`MF¹`bLMJ�Z[O4¤P`#FD^PFDJ�N�ICL�Ya�AFH�ÁL��4FRY�QPOPL�FDO=L�` Q�SALM�AFUÀ k FPnCLM�4FHO
LM�AZ[`#Z_O��WZ[YHICL�FH�uL��AICL LM�4F»Y�QPOPL�FDO=L�`��AI�� l FHFDO�Ya�AI�O4¤�F;�Á`bZ[OAYDF
LM�AF�L�J�I�Z_O4Z[O4¤&G�FHJMZ[QW�:¡³¸¹�4F;`bF-`dL�JMZ[O4¤=`!f»FDJ�F�VA`MFH��I�`1¦�±�w=C®
¯ ¥)xB±yOP± ¯ ±Iz ¯ ©Cªa²³L�Q��WFDLMFHY�LoO4QC^PF k `MFHm=V4FHOAY�F;`]Q�S l c=L�FH`Hn�`MVAYa�
I�`RLM�4Q=`bFuZ[OPL�JMQW�WV�Y�FH�&fR�4FHO?I-^(Z_J�VA`RY�QPJMJ�V4GWLa`¹Q�J]Z[OWS�F;Y¬L�`!I
À k F�¡�¸¹�4F j i�¸¹ÉbXÁS�JaIKN-FDf»Q�J8A!Zº`�IKO³FDi(LMFDO�`bZ[Q�O³Q�S4LM�AZ[` f»Q�J8A



LM��ICL1I�G4G k Z_F;`ÁO4FD¤=ICL�Z_^PF-`MF k FHY�LMZ[Q�OÑLMQ?�4F�LMF;Y¬L1I�O4Q�N�I k Z[FH`uZ[O
`bLMJ�FHIKN�`¼QKS��4ICLaI³JaICL��4FDJ�L��AIKO�Z_O�`bL�IKLMZºY!�4IKL�I³`MF�La`oÍ_sHp4n�s+]BÏÐ¡
¸¹�4Zº`uS�JaIKN-FDf»Q�J8A�f»IP`uVA`bF;��LMQ�Y�J�FHIKLMF�`bcW`bLMFHN-`�L�Q?�WF�L�FHY�L
O4FDLdfUQPJ�A�Z[O=LMJ�VA`bZ[Q�O�`ÁÍÒs;pWn�s�]4nAÎPr=na`=\CÏí¡
¢ÑF l F k Z_FH^�F�L��AICL N-QP`bL�VA`MF�S�V k `MQ�V4JaY�F;`?Q�S�Z_OWS�QPJMN�IKLMZ[Q�O
G4J�FH`MFDO=L�Y�Q�O=L�Z_O(VAI k_k cÁYa�AIKO4¤PZ_OA¤o`bLMJ�FHIKN�` QKS��4ICLaI4nK`MQ!L��AICL�Z_L
f»Q�V k � l FRV4OA�4FH`MZ_JaI l4k FUS�Q�J
IKO-ÉMÉbXÁL�QÁJMF�JdFHY¬L
I k_k O4QC^PF k �4IKL�IA¡
¸¹�4F1ÉbÉbX�Zº`oZ_OA`MG4Z[JMF;� l c&LM�4F1Z_N-N�VAO4F�`McW`dL�FDN�Ù `!I l Z k ZÒLdc&L�Q
J�FDN-FDN l FHJ�GAIP`dL�FDOAYDQ�V4O=LMFHJ�`�fRZÒL��¾GAIKLM�4QP¤�FHOA`Dn fR�4Z k F·LM�AF
IKJMLMZ_À�YDZ[I k Z_N-N1V4O4F�`McW`dL�FDN I�G4G4J�QPIPYa�?LMQ�IKO4QPN-I k c��WF�L�FHY¬�
LMZ[Q�O-Zº`�VA`MVAI k[k c l I�`MFH��QPO�L��4F]Z[N�N1V4O4F]`McW`dL�FDN�Ù `¼I l Z k Z_LdcÁL�Q
�WFDLMFHY�L³O4QC^�F k S�Q�J�FDZ[¤�OÑG4JMQ�LMFHZ_OA`H¡-¸¹�4F�IKO4QPN�I k c?�WF�L�FHY¬L�Z_QPO
I l Z k ZÒLdc�Q�S j i�¸¹ÉbX�Y�QPV k �?Y�QPN�G k FHN�FHO=L�IKO¶ÉbÉbX&S�QPJ�YDFDJML�IKZ[O
IKGAG k ZºYDIKLMZ[Q�OA`Hn l VWL
S�Q�JUN�IKO(c1I�G4G k Z[YHICLMZ[Q�O�`�fUF!Z_N�IK¤PZ_OAFRVA`d�
Z[O4¤-O4FD¤=ICLMZ[^�FÁ�WFDLMF;Y¬LMQPJ�`¹fRZ_LM�AQ�VWL]O4FH¤PIKLMZ[^�Fu`bF k F;Y¬LMZ[Q�O�¡
g?I�O=c-Y�QPN-G4VWLMFHJ»`�Y�Z[FDO=L�Z[`bL�`U�AIB^�F]�4FD^�F k QPG�F;��IKJMLMZ_À�YDZ[I k Z[N1�
N�VAO4F1`McW`dL�FDN�` l IP`bF;��Q�O�Zº�WZ[QKLdc(G4ZºY³O4FDLdfUQPJ�A·LM�AFDQ�J�c Í Î=\CÏÐ¡
¸¹�4FoZ[�WZ[QKLdc(G4ZºY]`McW`dL�FDN�`�S�QWY�V�`
Q�O�LM�4F��Wc(OAIKN-ZºYD`
Q�S LM�4FoZ_OW�
LMFHJ�IPY¬L�Z_QPOA`]IKN-QPO4¤�`bZ[N-Z k IKJ!I�O=LMZ l QW�WZ[FH`oIKOA��I�OPL�Z_¤PFDOA`H¡ j!k �
LM�AQ�V4¤P�&N�I�O=c·�WQ�O4QKL!IKLbL�FDN-GWL]L�Q�JMFHG4JMQW�WV�Y�F�LM�4F l FH�AIB^=�
Z[Q�Ja`�`bFHFDO-Z_O�L��4F]OAIKLMV4JaI k Z[N-N�V4O4F]`McW`dL�FDN�nKL��4FDc��AIB^PF»V�`bFD�
S�V k G4J�Q�G�FDJMLMZ[FH`�LM�AIKL��AIB^�F l FDFHO�I�G4G k Z_F;�uLMQu`MFHIKJaYa��Í \CÏín��4ICLaI
Y k I�`�`MZÒÀ�YHICL�Z_QPO&Í ÎWsDÏÐn=Y k VA`dL�FDJ»�WF�L�FHY¬L�Z_QPO?Í `EhBÏín=I�OA���4ICLaIuN-Z_OW�
Z[O4¤ÑÍ_s;ÎBÏÐ¡Á¸¹�4F-Y k I�`�`bZ_À�YHICLMZ[Q�O�`]G4J�QW�WVAY�F;� l c�Z[�4Z_Q�Ldc=GAZ[Y1IKJM�
LMZ_À�YDZ[I k Z_N-N1V4O4F?`Mc(`bLMFHN�`�Y�Q�V k ��G�QKLMFHO=LMZºI k[k c l F�VA`MFH��IP`
N-F�LaI��4IKL�I1LMQ-FDOA�AIKOAYDFuLM�4F³�4Z[`�Y�J�Z_N-Z[OAICL�Z_QPO·Q�S I�O·ÉMÉbX ¡
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¢ÑF l F k Z_FH^�F¾LM�AIKLÑIKO¿ÉbÉbX YHIKO l Q�J�J�QCf `MFD^PFDJaI k G�ICLbL�FDJ�O
J�FHY�QP¤�O4Z_LMZ[Q�O�N�F;Ya�AIKOAZ[`MN�`¼S�J�Q�N L��4FuOAICL�V4JaI k Z_N-N�VAO4FÁ`bcW`b�
LMFHN�¡�qoVAJUOAIKLMV4JaI k Z_N-N1V4O4Fo`McW`dL�FDNÖY�QPOA`MZ[`bL�`¼QKS:Ldf»Q1Y�QPN��
G�Q�O4FHOPLa`�L��AICL»VA`bFo�WZÒ� FDJ�FDO=L¼G�ICLM�AQ�¤�FHO-JMF;Y�Q�¤PO4Z_LMZ[Q�O�`dL�J�IKLMFD�
¤�Z[FH`H¡¾¸¹�4F ¥§¦�¦� ¯ ±�Z[N-N�V4O4F�`Mc(`bLMFHN VA`MFH`-I¶S�FDf J�F k ZºI l4k F
`MZ_¤POAICL�V4JMF;`&QKS�S�Q�J�FDZ[¤�O4O4F;`M`·L�QÓZ[�WFHO=LMZ_S�c8Z[O=^CIP�WFDJa`Dn�fR�4ZºYa�
�=IKO4FHf»IBc&YDI k[k `!GAIKLM�4QP¤�FHOW�íIP`M`MQWY�ZºICL�FH�·N�Q k F;Y�V k IKJ�GAIKLbLMFHJMO�`
Ë�L j g�LUÌuÍ Î�ÎBÏÐ¡ j O�F�i4IKN-G k FuQKS�I�L j g�L�Z[`RLM�4FÁN�IKOAO4QP`MF
YDI�J l Q��(cW�WJaICL�F�N-Q k FHYDV k F;`�S�Q�V4O���QPO�N�I�O=c l I�Y�LMFDJ�ZºI�I�OA�
QKL��4FDJ�GAIKLM�4QP¤�FDO�` l V4L�O4Q�LoZ[O¶N�IKN-N�I k `�Í \=pCÏí¡u¸¹�AFH`MF1`MZ_¤��
OAIKLMV4J�FH`��AIB^PF l FDFDO�`bL�I lAk F�QC^�FHJ�FH^�Q k VWL�Z_QPOAIKJ�cÑLMZ[N�F�I�OA�
IKJ�F¶FHOAY�QW�WF;�ÓZ[OØLM�AF�¤PFDO4QPN�F�QKS�QPV4J&Z_N-N�VAO4FÑ`McW`dL�FDN�`H¡
¸¹�4Zº`·`bLMJaICL�FD¤Pc¾Zº`�VA`MFH� l c�N�IKO(c�Q�SÁLM�4FÑ`bZ[¤�O�ICLMVAJMF?I�OA�
J�V k F l IP`bF;��Z_O4S�Q�J�N-IKLMZ[Q�O�À k L�FDJ�Z_OA¤1G4J�QW�WVAY�L�`»N-FDO=LMZ[Q�O4F;��Z[O
X(F;Y¬LMZ[Q�O�ÎW¡�¸¹�4F;`bF�G4J�QW�WVAY¬La`RY�QPV k �&`MFDJ�^�FoIP`¹I�À�J�`bL k Z[O4FuQKS
�WFDS�FDOA`MF�n4G k IBc(Z[O4¤�LM�4F³J�Q k FuQKS LM�4FÁZ[O4OAIKLMFÁZ[N-N�V4O4F³`McW`dL�FDN
Z[OØIKO�ÉbÉbX ¡��]QCf»FD^PFDJ;n¼O4Q�L·I k[k `MZ_¤POAICL�V4J�FH`-QKSuGAIKLM�4QP¤�FDO�`
�AIB^PF l FHFDO�Ë�QPJ]FD^PFDO�YDI�O l FBÌ]IKO=L�Z[YDZ_GAIKLMF;�:nAIKO���FD^�Q k V4LMZ[Q�O
fRZ k_k S+IB^PQ�JuGAIKLM�4QP¤�FDO�`�LM�AIKL��WQ�O4QKL�YHIKJ�JMc�L��4F�`bZ[¤�O�ICLMVAJMF;`
J�FHY�QP¤�O4Z MDF;� l c Q�V4J-Z[O4OAICL�F·Z[N-N�V4OAF&`McW`dL�FDN�`D¡�qoOAF·J�Q k F
QKS¹L��4FÑeO�8� ¯ ¥)xC±�Z[N-N�V4O4F&`bcW`bLMFHN&n��WZº`�Y�VA`�`bF;� l F k QCfÖI�OA�
Q�V4L k Z_O4F;�ØZ[Oh¸ I l4k F¾sPn]Zº`�L�Q��WZº`�Y�QC^�FHJ�L��4FÑ`MZ[¤�OAIKLMV4J�FH`�QKS
GAIKLM�4QP¤�FDO�`oOAQKLÁY�QC^�FHJMF;� l c�LM�4F-Z[O4OAIKLMF-Z_N-N1V4O4F�`bcW`bLMFHN&¡
ÉÊO�LM�AF�S�Q k[k QCfRZ[O4¤5`MV l `MFHY¬L�Z_QPOA`�f»F?�WFH`�Y�J�Z l F¶`MQ�N-F�Zº`M`MV4F;`
LM��ICL³IKOÑÉbÉbX¶N�VA`bLuS+I�YDF-I�OA�?�AQCf¿Q�OAF�YHIKO��4J�IBf Z[OA`MG4Z[J�IK�
LMZ[Q�O-S�J�Q�N¿LM�4F!OAICL�V4J�I k Z[N�N1V4O4F]`McW`dL�FDN LMQ³I��A�WJMF;`M` L��4FDN�¡

e!IKLMV4JaI k ÉbX ÉÊO4S�Q�J�N-IKLMZ[Q�O&ÉbX
`M�AIKG�FÁ`bGAIPY�F G�IKJaIKN-F�L�FDJ]`MGAI�YDF
`MF k S �4FH`MZ_JaI l4k FuZ_O4S�Q�J�N-IKLMZ[Q�O
O4QPOW�í`MF k S VAOA�WFH`MZ[J�I l4k FuZ[OWS�Q�J�N�ICL�Z_QPO
�4F k G�FDJ!¸hY�F k_k V�`bFHJHÙ `7JdVA�W¤PN�FHO=L
Y�Q=`dL�Z_N1V k ICLMZ[Q�O J�F�JdF;Y¬L�Z_QPOÁQKSWZ_O4S�Q�J�N-IKLMZ[Q�O l c

V�`bFHJ
OAI+� �_^PF�YDF k[k ` Z[N-G k Z[YDZÒL³Ë�OAQKL¹Z_OA`bL�I�O=LMZºICLMF;�AÌ
I�Y�LMZ[^�F k c=N-G4�AQ(YDc=LMF �4F�LMF;Y¬L�Q�J
N-FDN-Q�J�c k c(N�GA�4QWY�c=LMF �4F�LMF;Y¬L�Q�J
Y�c=L�Q k cPL�Z[YuIPY¬LMZ[^(ZÒLdc YDFDOA`MQ�J]`MQ k VWL�Z_QPO
Y�J�QP`�`b�ÐJ�FHIPY¬LMZ[^�F!J�IP�WZ_V�` �4F�LMF;Y¬L�Q�J]JaI��WZ[VA`
LM�(c(N-Z[YÁ`MF k FHY�LMZ[Q�O GAJMQ�LMFHY�LMZ[O4¤�A(O4QCfROâ�WFH`MZ_JM�

I l4k FÁZ_OWS�QPJMN�IKLMZ[Q�O
Z k_k O4FH`�` V�`bFHJ�F�iWG�QP`MFH� LMQ V4O��WFH`MZ_JM�

I l4k F³�4ICLaI
¸#I l4k F�se��¸¹�4FÁZ_N-N1V4O4Q k Q�¤PZ[YHI k IKO�I k Q�¤�c�N�IP�WFuF�iWG k Z[YDZÒL;¡
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j O·ÉbÉbX·`b�AQ�V k � l FuI l4k F]LMQ�J�FDN-FDN l FHJUfR�4ZºYa��GAZ_F;Y�FH`UQKS#Z_OW�
S�Q�J�N�ICL�Z_QPO�I&VA`MFDJuJMF�JdFHY�LMFH��Z[O¶L��4F-GAI�`bL³`bQ&ZÒL�YHIKOÑY�FDO�`bQPJ
LM�AFDN Z[O�L��4F&S�VWLMV4J�F�¡��]QCf»FD^�FHJHn�L��4F�`dL�J�IKLMFD¤Pc QKS!J�F�JdF;Y¬Lb�
Z[O4¤�FHIPYa�ÓZÒL�FDN�Z[OA�WZ[^=Zº�WVAI k_k c�Z[`�Z_OAF�� FHY¬L�Z_^PF¶fR�4FHOØQ�OAF?Z[`
S+I�YDFH�-fRZ_LM��IÁ`MFDFHN�Z[O4¤ k c k Z[N-ZÒL k F;`M`¼^BI�JMZ[F�Ldc1QKS:Z[OWS�Q�J�N�ICLMZ[Q�O�¡
j OÑÉbÉbX¶N�V�`dL l F-I l4k F�L�Q&¤PFDO4FHJ�I k Z MDFe_:JMF�JdFHY�LMZ[O4¤·QPO4F-ZÒL�FDN
`M�4Q�V k ��Z[N-G k Z[YDZÒL k c·JMF�JdFHY¬LR`MZ_N-Z k I�J»Z_LMFHN�`D¡
¸¹�4F�OAIKLMV4JaI k Z[N1�
N�VAO4F³`bcW`bLMFHNµ�AI�`»L��4Zº`]I l Z k ZÒLdcP¡
¸¹�4F�IP�4IKG4LMZ[^�FÁZ[N�N1V4O4F�`McW`dL�FDN£�AI�`oI-JMFHG�FHJbL�Q�Z[JMFÁQ�S k c(N1�
G4�4QWYDcPL�FH`³LM�AIKL��WFDLMFHY�L�GAIKLM�4QP¤�FDO�`D¡�f¼IPYa� k c(N-G4�4QWY�c=L�F�Z[`
`MG�F;Y�Z_À�Y�L�QÑI�GAI�JbL�Z[YDV k I�J�I�O=LMZ[¤�FDO�n
Q�J�G4J�QKLMFHZ_O�`bZ[¤�O�ICLMVAJMFPn
F�iWG4J�FH`�`MFH� l c1G�ICLM�AQ�¤�FHOA`H¡#ÉíS�I k c(N-G4�4QWY�c=L�Fo�WFDLMFHY�L�`»I³Y�F k_k
fRZ_LM�ÓIÑN-IKL�Ya�4Z[O4¤5`MZ_¤POAICL�V4JMFPn¼Z_L�N�IBc¾�WFH`bLMJ�QCc�Z_LH¡��!QCf¹�
FD^PFDJ;n#G�ICLM�AQ�¤�FHOA`³N�IBcÑN�VWLaICL�F·IKO���`bV l L k c5Ya�AIKO4¤PF-LM�4FHZ_J
IKO=L�Z_¤PFDO4ZºY�GAJMQ�À k F;`Dn:`MQ k c(N-G4�4QWY�c=LMF;`u`b�4QPV k �¶I k `MQ l F�I l4k F
LMQ5J�FHYDQ�¤PO4ZKMHF&Y k Q=`bF&^CIKJ�Z[I�O=L�`H¡�L�FHJMF k `MQ�O�IKOA�^q�`bLMFDJ�`MV4¤��
¤�F;`dL�FH��LM�4F�Y�QPOAY�FHGWLMVAI k S�JaIKN-FHfUQPJ�AÑQKS³²��A8�A±�²��4eza±�Í tPpBÏÐn
I·�4Z_¤P�W�Ê�WZ_N-FHOA`bZ[Q�O�I k `bGAIPY�F1LM�AIKLÁJMFHG4JMF;`bFHO=L�`RL��4F-V4O4Z[^�FHJ�`MF
QKSRG�QP`�`bZ l4k F�IKO=L�Z_¤PFDOA`H¡�f
^�FHJMc�IKO=LMZ[¤�FHO5�AI�`³I k QWYDIKLMZ[Q�O5Z[O
`M�AIKG�F�`bGAIPY�FPn�IKOA�Ñ`MN-I k_k N1VWL�IKLMZ[Q�OA`³Z_O I&GAICL��4Q�¤PFDOÑN-IBc
I k LMFHJ�Z_L�`·G4J�QKLMFHZ_O�`Dn»LM�(VA`&`M�4ZÒS§L�Z_OA¤¾Z_L�` k QWYDIKLMZ[Q�OÓZ[OØ`b��IKG�F
`MGAI�YDF�¡4Z4Q�J³I k c(N�GA�4QWY�c=LMF�LMQ l F-F�� FHY�LMZ[^�F�n#ZÒL�`M�4QPV k � l F
I lAk F�LMQ�Y�QC^�FHJoI k I�JM¤PF³FDO4QPV4¤���IKJ�FHI�Z[O�`M�AIKG�F-`bGAIPY�F�LM�AIKL
N-QP`bLÁN�VWLaICLMZ[Q�O�`of»Q�V k �¶O4QKLÁFD^CIP�WF��WF�L�FHY¬L�Z_QPO�¡-¸¹�4F�IKJ�FHI
Z[O?`b�AI�G�F³`MGAIPY�FuLM��ICLoI k c(N-G4�4QWY�c=LMF³YDQC^�FHJ�`¹Zº`]`MQ�N-F�L�Z_N-FH`
A(O4QCfRO�IP`�Z_L�`��a�N)N�©b¨U² ¯ ¥§«�°(N_ ¯ ¥+©C¦ l FHYHIKVA`MF¼Z_L Zº` G�Q=`dL�V k ICLMF;�
LM��ICL1I k c(N�GA�4QWY�c=LMF�YHIKO JMF;Y�QP¤�O4Z MDF�IKO5I�OPL�Z_¤PFDOÑfRZÒL��4Z[O�I
Y�FHJbLaIKZ[O·JaI��4Z_VA`¹Q�S#Z_L�` k QWYDIKLMZ[Q�O&Z_O�`M�AIKG�FÁ`bGAIPY�FP¡
j O·ÉbÉbX�Y�Q�V k ��V�`bFoO4FD¤=ICLMZ[^�Fo�WF�L�FHY¬L�Q�Ja`
L�Q1YDFDOA`MQ�JUZ_OWS�QPJMN�IK�
LMZ[Q�O&L��AICL]L��4FÁVA`MFDJ!�4Q=F;`RO4Q�L]f»I�OPL;¡ j `!fRZÒL��&LM�4F³O�ICLMVAJ�I k
Z[N�N1V4O4F�`McW`dL�FDN�n#I��WFDLMF;Y¬LMQPJ³`b�AQ�V k � l F�I l4k F-L�Q�Y�QC^�FHJÁI
^�Q k VAN�F�Z_O?`M�AIKG�F�`MGAI�YDF�n�O4QKL�JdV�`dLuI�G�QPZ_O=L;¡]¸¹�4FDJ�F�S�QPJMFPnAZ_L
Zº`UOAFHY�F;`M`�IKJ�c�S�Q�JRIKO·ÉbÉbX�LMQ-�AIB^�F�`bQPN-F!O4Q�LMZ[Q�O�Q�S�L��4F�`MZ[N1�
Z k I�JMZ_Ldc l F�Ldf»FDFDO�Ldf»Q&GAZ_F;Y�FH`uQ�S»Z[OWS�QPJMN�ICL�Z_QPO�¡�¸¹fUQ�Z_LMFHN-`
LM��ICL!IKJ�FÁ`bZ[N-Z k IKJRI�JMFÁY k QP`MFuZ_O�FMZ_OWS�QPJMN�IKLMZ[Q�O·`MGAIPY�F�¡ H5TUQ k �
k I l Q�JaICLMZ[^�F�À k L�FDJ�Z_OA¤¶L�FHYa�4O4Zºm=V4FH`�Y�QPV k � l F·VA`MFH�¾Z_O�YDIP`bF;`
Z[O·fR�4ZºYa��Z_LRZ[`»L�Q(Q��WZKC�Y�V k L¹LMQ��WFDÀAO4FuI³S�V4O�Y¬LMZ[Q�O&L��AICL¹FDOW�



Y�QW�WF;`³L��4F·`MV l JdF;Y¬L�Z_^PF·`MZ_N-Z k I�JMZ_Ldc l FDLdfUFHFDO5Ldf»Q?G4Z[FHYDFH`1QKS
Z[OWS�Q�J�N�ICLMZ[Q�O�¡
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k»FHYHIKVA`MF¾FH^�FDJ�c�QPO4F¾��I�`Ñ�WZÒ� FDJ�FDO=L5Z[OWS�Q�J�N�ICLMZ[Q�O�I k O4FDF;�4`Dn
FHIPYa�?ÉbÉbX¶VA`MFDJu`b�AQ�V k � l F�I l4k F�L�Q&�4FHY�Zº�WF�fR�4ZºYa�?Ldc(G�F;`�QKS
�4IKL�I L�Q�JMF�JdFHY�LH¡ g?I�O=c�Z_O4S�Q�J�N-IKLMZ[Q�O�À k LMFHJ�`�JMF;m=V4Z_J�F�LM�AF
VA`MFDJ�LMQ¶fRJ�Z_LMF�J�V k FH`�LMQÑY�VA`bLMQPN�Z MDF�LM�4F�À k LMFDJ�Z[O4¤An l V4L1f»F
l F k Z_FH^�F�LM�AIKLuLM�4F�VA`MFDJÁ`M�4Q�V k ��O4FDF;�¶QPO k c�LMQ�Zº�WFDO=LMZ_S�c¶FDi(�
FDN-G k IKJa`RQ�S�VAOA�WFH`MZ[J�I l4k FÁZ[OWS�QPJMN�ICL�Z_QPO�¡�qoOAY�FuL��4F�VA`MFDJ!JMFD�
JdFHY�L�`³I&G4Z[FHYDF�QKS»Z_OWS�QPJMN�IKLMZ[Q�O�n IKOÑÉbÉbXÑ`b�AQ�V k � l F�I l4k F�L�Q
IKV4LMQ�N�IKLMZºYDI k[k c�JMF�JdFHY¬L!`MZ[N�Z k IKJRZ[OWS�Q�J�N�ICLMZ[Q�O&Z[O·L��4FuS�VWL�V4JMFP¡
ÉÊO LM�AF�I��AIKGWL�Z_^PF5Z_N-N�VAO4F�`McW`dL�FDN�n³�4F k G�FDJÑ¸qYDF k[k `�IKJ�F
¤�FHO4FDJaI k[k c?JMF;m=V4Z_J�FH�¶LMQ¥za©C² ¯ ¥§«�°(N_ ¯ ±�n�QPJ³I�Y¬L�Z_^CIKLMF�n�Y�F k_k `ÁZ[O
LM�AF1G4J�FH`MFDO�Y�F�Q�SUI�OAQC^�F k GAIKLM�4QP¤�FDO�¡��!F k G�FHJÁ¸ Y�F k_k `!GAJMQ��
^(Z[�4F¾Y�QPOWÀAJ�N-IKLMZ[Q�OéLM��ICL�IÓG�ICLM�AQ�¤�FHO `b�4QPV k � l F�F k Z[N-ZÒ�
OAIKLMFH��¡é¸¹�4Zº`�G4J�QWY�F;`M`�J�FH�4VAY�F;`-LM�4F�Ya�AIKOAYDFH`-Q�SuZ[N-N�V4OAF
Y�F k_k `¼IKLbLaI�YIA(Z_OA¤uLM�4F l QW�Wc�n=fR�4ZºYa��Z[`5A(O4QCfRO�I�`¼I�O�IKVWL�Q�Z[N��
N�VAO4F?J�FH`MG�QPOA`bFP¡¦qoOAY�F?YDQP`bLMZ[N�V k ICL�FH�:n¹L��4F?F�� FHY�LMQPJ·Y�F k_k
l FHY�QPN-FH`�I�Y¬L�Z_^PF·I�OA��YDI�O¾ICLMLMFHN�G4L1L�Q¶F k Z[N�Z[OAIKLMF�L��4F&Z_OW�
^CI��WFHJHn=fR�4FDLM�4FHJ l c1J�F k FHIP`bZ[O4¤³I�OPL�Z l QW�WZ[FH`UZ_O�L��4FoYHI�`MF]QKS§k
Y�F k_k `»Q�J l cvA(Z k[k Z_O4¤1LM�AF�Z[OWS�F;Y¬LMF;��Y�F k[k `»�4Z_J�FHY�L k c�Z_O·LM�AFuYHI�`MF
QKS¼YDc=LMQKL�QBiWZ[Y1¸ Y�F k[k `D¡³X(QPN�F�Y�Q��í`bLMZ[N�V k ICL�FH�?YDF k[k ` l FHY�QPN-F
N-FDN-Q�J�c�Y�F k[k `Dn fR�4ZºYa�?IKJ�F k Q�O4¤�� k Z_^PFH�:¡!ÉÊO�S�VWLMVAJMF�FDOAYDQ�V4O4�
LMFHJ�`»fRZ_LM�·LM�4FÁ`�IKN-F�GAICL��4Q�¤PFDO�n(N-FDN-Q�J�c�Y�F k_k `¹�AIB^PF k FH`�`bFHJ
Q�JRFH^�FHO·O4Q�YDQP`bLMZ[N�V k ICL�Z_QPO·J�FHm=V4Z[JMFHN-FDO=LH¡
ÉÊO�IKO�ÉMÉbX nPLM�4F]V�`bFHJ¼Y�QPV k ��IP�WQ�G4L
LM�4F!JMQ k F]Q�S LM�4F]�AF k G�FHJU¸
Y�F k_k ` l c�G4J�QC^(Z[�4Z_O4¤�YDQP`bLMZ[N�V k ICL�Z_QPO&`MZ_¤POAI k `ULMQ-L��4F³`bcW`bLMFHN&n
IKO5Zº�WF;I�Z_O=L�JMQW�WVAYDFH� Z[OØÍÒs+]BÏí¡?¸¹�4F�Zº� k F�Y�F k_k `³f¹IKZ_LMZ[O4¤�S�QPJ
Y�Q=`dL�Z_N1V k ICLMZ[Q�O�I�JMFoZ_N-G k ZºY�Z_L�¨ÓQ�O k c��WF�L�FHY¬L�Q�Ja`UYDQ�J�JMF;`bG�Q�O��(�
Z[O4¤�L�Q�I�Y�LMZ[^�F³QPJ!N-FDN-Q�J�c�Y�F k[k `!O4FHFH�&L�Q l F�Z[OA`dLaIKO=LMZºICL�FH�:¡
¢Ó�4FHOØLM�AF�VA`MFDJ&J�F�JdFHY�L�`&I�G4Z[FHYDF¶Q�S³Z_OWS�QPJMN�IKLMZ[Q�O�n!I��WF��
LMF;Y¬L�Q�J-`bG�FHYDZÒÀ�Y�LMQ¶LM�AIKL1Z_LMFDN f»Q�V k � l F&YDJMF;ICL�FH�:¡¶¸¹�AFH`MF
�WFDLMFHY�LMQPJ�`1fUQPV k ��G4J�FD^PFDO=L�I�O=c5`MZ_N-Z k I�J��AICL�I?S�JMQPN l FHZ_OA¤
G4J�FH`MFDO=LMF;�&Z_O&LM�AFÁS�VWLMVAJMFP¡U¸¹�4F³V�`bFHJHÙ `¹Q�O k c�J�FH`MG�Q�OA`MZ l Z k ZÒLdc
f»Q�V k � l FÁL�Q�Z_O4S�Q�J�N L��4F³ÉbÉbX&fR�AFDO�V4OA�WF;`bZ[JaI l4k F³�4ICLaI�IKJ�F
l FDZ[O4¤�G4J�FH`MFDO=LMF;�:¡
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¢Ó�4FHO¶L��4F1V�`bFHJ���I�`�JMF�JdFHY�LMFH��I·`MV(C�Y�Z[FDO=LÁIKN-Q�VAOPLuQKSUZ_OW�
S�Q�J�N�ICL�Z_QPO�n(LM�4F1`bGAIPY�FuO4Q�L!Y�QC^�FHJMF;� l c·�4F�LMF;Y¬L�Q�Ja`RIKG4G4J�QBi(�
Z[N-IKLMF;`¼L��4FÁ`bG�I�Y�FoQKS�V�`bFDS�V k Z_O4S�Q�J�N-IKLMZ[Q�OÑË�Z Z_¤PV4J�F1sBÌ¬¡�\]OW�
S�Q�JMLMVAOAICL�F k c�n¹VA`MF�S�V k Z[OWS�QPJMN�ICL�Z_QPO�LM�AIKL�Z[`-L�Q(Q�`bZ[N-Z k IKJ-L�Q
V4O(f¹IKO=LMF;��Z_O4S�Q�J�N-IKLMZ[Q�O?J�V4OA`oL��4F1J�Zº`�A�QKS l FHZ_O4¤�Y�FHOA`MQ�J�FH�
l c·I�O&ÉMÉbX·O4FD¤=ICLMZ[^�FÁ�WFDLMF;Y¬LMQPJH¡U¸¹�4FDJ�F�S�QPJMFPnWfUF³`MV4¤�¤PFH`bLRZ_OW�
Y�QPJMG�Q�JaICL�Z_OA¤oIoLMF;Ya�4O4ZºmPVAF¹LM�AIKL�LM�4F]IP�4IKGWL�Z_^PFUZ[N-N�V4OAF]`bcW`b�
LMFHN¿VA`MFH`#L�Q�GAJMFH^�FDO=L�LM�AF»Z[N-N�V4OAF]`bcW`bLMFDN S�JMQPN ICLbLaI�YIA(Z[O4¤
LM�AF l QW�Wc Ù `RQCfRO&YDF k[k `H¡
¸¹�4F³IP�4IKGWL�Z_^PFuZ_N-N�VAO4F³`bcW`bLMFHN VA`MFH`¹L��(c=N-ZºYÁ`bF k F;Y¬L�Z_QPO�L�Q
F k Z[N�Z[OAIKLMF�¸ Y�F k_k `uLM��ICL³N�IBc¶�AI�JMN LM�4F l QW�Wc�¡«k»F�S�QPJMF�¸
Y�F k_k `�YDI�O�FDO=LMFHJ-LM�4F�J�FDG�FDJMLMQPZ_J�F�n�L��4FDc�IKJ�F�F�iWG�Q=`bF;��L�Q5I
k IKJ�¤�F�`MI�N-G k F�Q�S¹LM�4F l QW�Wc Ù `�QCfRO G4JMQ�LMFHZ_OA`H¡·¸¹�AQP`MF-LM�AIKL
l Z[OA�1LMQ(Q�LMZ[¤��=L k cÁL�Q�QPO4F»QKS�LM�4F l Q(�4c�Ù `�G4J�QKL�FDZ[OA`�IKJ�FUF k Z[N-ZÒ�
OAIKLMFH�-Z[O�IÁGAJMQWY�F;`M`5A(O4QCfRO�I�`
OAFD¤PIKLMZ[^�F!`MF k FHY�LMZ[Q�O�¡�¸¹�4FHJMFD�
S�Q�J�F�n�LM�4Fo¸�YDF k[k `
LM�AIKLU`MV4JM^(Z[^�F]I�JMFRO4Q�L k ZKAPF k c³LMQ�JMF;Y�Q�¤PO4Z MDF
I-`bF k S�G4J�QKL�FDZ[O�¡
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Z Z_¤PV4J�F�sE�!TUQC^PFDJaIK¤�FÁZ[O�L��4F1N-QW�WF k fRZ_LM�4QPVWLuO4FD¤=ICLMZ[^�F1`bFD�
k FHY¬L�Z_QPO�¡�¸¹�4F]`b��I��WF;�1J�FD¤PZ_QPOA` JMFHG4J�FH`MFDO=L�Z_OWS�QPJMN�IKLMZ[Q�O1LM�AIKL
Zº`UV�`bFDS�V k ¡
¸¹�AFuYDZ_JaY k FH`UJ�FDG4J�FH`MFDO=L»LM�4FuF�i(L�FDO=L»Q�S IPY¬LMZ[^�F��WF��
LMF;Y¬L�Q�JÁY�QC^PFDJaIK¤�FP¡o¸¹�4F4p�`ofRZ_LM�AQ�VWLÁY�Z[J�Y k F;`�JMFHG4JMF;`bFHO=L!LM�AF
�WFDLMFHY�LMQPJ�`-L��AICL�`M�4QPV k ��O4FH^�FHJ l F�Y�QP`bLMZ[N�V k IKLMFH� l FHYDI�VA`MF
LM�AFDc·I�JMF�fRZ_LM�4Z[O�LM�4FÁJ�FD¤PZ_QPOA`»QKS�I�YDYDFDGWLaI l4k FÁ`bQ k V4LMZ[Q�OA`H¡

j `MZ_N-Z k I�J¼`bLMJaICLMFH¤�c�YDQ�V k � l F!FDN-G k QCc�FH��Z[O�I��W^CI�OAY�F l c1I�O
ÉbÉbX1L�Q³G4J�QKL�FHY¬L¼Ldc=G�FH`
QKS:Z_O4S�Q�J�N-IKLMZ[Q�O4A(O4QCfRO-LMQ l F!V�`bFDS�V k ¡
¸¹�4F;`bF�Ldc=G�FH`1Y�QPV k � l F&�WFHY k I�JMF;�gFbQ���� k Z[N-ZÒLa`�H�LMQ�L��4F·ÉMÉbX
IKO�� fUQPV k � l F·I k_k QCf»FH��LMQ l c(GAIP`M`³LM�4F�ÉMÉbXÑLMQ�JMF;I�Ya�ÑLM�AF
VA`MFDJ;¡�¸¹�4Z[`¹Zº`¹FH`MG�FHY�ZºI k[k c�VA`bFDS�V k fR�4FHO�L��4FÁYa�AIKJaI�Y�LMFHJMZº`dL�Z[YH`
QKS�Y�FDJML�I�Z_Oé�WFH`MZ[J�I l4k F�Z_O4S�Q�J�N-IKLMZ[Q�OéIKJ�F¬A(O4QCfRO ¬� ª¬¥+©Cª¬¥§¡
Z4QPJ�F�i4IKN-G k F�nKLM�4FRÉMÉbXW`�QKS IuY�Q�N-GAI�O(c�Ù ` FDN-G k QCc�FHFH`�`b�AQ�V k �
G4J�Q l I l4k c�O4Q�L l F1I k[k QCfUF;��L�Q�F k Z[N-Z_OAIKLMF³QEC�Y�ZºI k YDQ�N-GAI�O=c
F��íN�IKZ k ¡Ö¢Ó�AFDO I¾VA`MFDJ�Y�Q=`dL�Z_N1V k ICLMF;`·I�`MQ k VWLMZ[Q�OhfR�4QP`MF
�WFDLMFHY�LMQPJ�f»Q�V k �5Y�QC^PFDJ³`MQ�N-F��WF;`bZ[J�I l4k F�Z_OWS�QPJMN�IKLMZ[Q�O�n LM�AF
`Mc(`bLMFHN Y�Q�V k �5Z[¤�OAQ�J�F�LM�4F�Y�Q=`dL�Z_N1V k ICLMZ[Q�O�`MZ[¤�OAI kUl FHYHIKVA`MF
LM�AFDJ�F�`b�AQ�V k � l F1O4QFMZ_N-G k Z[YDZÒLIH��WFDLMFHY�LMQPJ�`!Z_O�L��4Zº`]J�FD¤�Z[Q�O�¡
e]QuZ[OWS�Q�J�N�ICL�Z_QPO³S�J�Q�N LM�AFyFb¤�Q(QW�>H!JMFH¤�Z[Q�OA`#QKS�Z_OWS�QPJMN�IKLMZ[Q�O
`MGAI�YDF»fRZ k[k FD^PFDJ l F]YDFDOA`MQ�J�FH� l cÁLM�AF]�WF�L�FHY¬L�Q�Ja`RË�Z Z[¤�V4J�F]Î�Ì¬¡
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\!`MFDJa`�N�IBc�f¹IKO=L�L�QÁÀ k LMFDJ¼Q�VWLU`MQ�N-F¹Ldc(G�FH`
Q�S:Z_OWS�QPJMN�IKLMZ[Q�O
S�Q�JUQ�O k c�I³`M�4Q�JML¼G�FDJ�Z_QW��Q�S:LMZ[N�FP¡oZ4Q�JUF�i4IKN-G k F�n(Z_S�IÁJaI��WZ[Q
`bL�ICL�Z_QPO�G k IBcW`uI�`bQPO4¤�L�Q(Q·S�J�FHm=V4FHO=L k c?Q�JuZ_S»I&O4FDf]`Á`bLMQPJMc
J�FHY�FHZ_^PFH`³LMQ(Q?N�V�Ya�¾Y�QC^PFDJaIK¤�FPn I k Zº`dL�FDO4FHJ1N�IBcÑLMZ[J�F�QKS!Z_LH¡
¸¹�4F;`bFoZ_OA�4Z_^(Zº�WVAI k `»N�IBc-IPY¬L�VAI k[k c-FHO�JdQCc-�4FHI�JMZ[O4¤³L��4Fu`bQPO4¤
Q�J k Z[`bLMFHO4Z[O4¤uLMQuO4FHf��WFH^�F k Q�GAN�FHO=L�`�Z[O�L��4FRO4FDf]`�`bLMQPJMc³IKL
I
k ICLMFHJ �AICLMFPnK`bQ!LM�4F¹�WFDLMFHY�LMQPJ�`#fUQPV k � l F¹Y�QPV4O=LMFHJMG4J�QW�WVAY�LMZ[^�F
ICS§L�FDJ¹L��4FDZ[JvFbO�ICLMVAJ�I k H k Z_S�F�L�Z_N-F;`D¡
j Y�LMZ[^�FuZ[N�N1V4O4FÁY�F k_k `¹�AIB^PF�`M�4Q�JML k Z_S�F�L�Z_N-FH`HnAI�OA��N-FHN�QPJMc
Y�F k_k `ÁYDI�O l F�F k Z[N�Z[OAIKLMFH� l c¶YDQ�N-G�FDLMZ_LMZ[Q�O�S�Q�J³`MGAI�YDF�Í \1`;ÏÐ¡
¸¹�4F;`bF�S�F;ICL�V4JMF;`³N�IBc l F&�WFH`MZ_JaI lAk F�Z[O LM�AF·I k ¤�QPJMZ_LM�AN S�QPJ
Ldf»Q�JMF;I�`MQ�OA`H¡U¸¹�4F³ÀAJ�`bL!Zº`RL�Q�G4JMQC^(Zº�WF�FbJ�Q k[k Z_O4¤�YDQC^�FHJ�I�¤�F�H
QKS!`MF k Sd¡ ÉíS]LM�AF�À4L�O4FH`�`�S�V4OAY¬L�Z_QPOhË+F�¡ ¤A¡ LM�4F&VA`MFDJ;Ù `³L�IP`dL�FH`aÌ
Ya�AI�O4¤�F&QC^�FHJ�L�Z_N-F�nUQ�O4F�YDQ�V k ���AIB^PF�L��4F k Z_S�F�L�Z_N-F�Q�S!LM�AF
I�Y�LMZ[^�F¹Z[N�N1V4O4F!YDF k[k ` l F¹ÀAOAZÒL�FRLMQÁJ�F[YAF;Y¬L�L��4F!�Wc(OAI�N�ZºY¹OAIK�
LMVAJMF»QKS4L��4F»VA`bFHJHÙ `XJdVA�W¤�N-FHOPL;¡ ¸¹�AF»`MFHYDQ�OA�ÁJ�FHIP`bQPOÁZ[`�`MGAI�YDF
F[C�YDZ_FHOAY�cP¡�ÉíL�N-IBc�O4Q�L l F
S�FHIP`bZ l4k F
L�Qo`bLMQ�J�F¼I�O³V4O l QPV4OA�WF;�
O(V4N l FDJÁQ�S¹�4F�LMF;Y¬L�Q�Ja`D¡¯qoO4F�Y�QPV k �°F�IK¤PF1QPVWL8H&Q k �Ñ�WF�L�FHY¬�
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Z Z_¤PV4J�F1Î(�!TUQC^�FHJ�I�¤�F�Z_O?LM�4F1N�QW�WF k V�`bZ[O4¤�O4FH¤PIKLMZ[^�F�`MF k FHY��
LMZ[Q�O�¡ ¸¹�4F��WQ�LbL�FH�ØYDZ_JaY k FH`�J�FDGAJMF;`bFHOPL�LM�4F?FDi(LMFDO=L&QKS³�WF��
LMF;Y¬L�Q�Ja`¹LM�AIKLoIKJ�FÁF k Z[N�Z[OAIKLMFH� l c·O4FD¤=ICL�Z_^PF³`bF k F;Y¬LMZ[Q�O�¡¹¸¹�AF
`MQ k Z[�hY�Z[J�Y k F;`·I�JMFÑJMFH¤�Z[Q�OA`&Y�QC^PFDJ�FH� l cØI�Y�LMZ[^�F �WF�L�FHY�LMQ�Ja`H¡
e]Q�LMFuL��AICL]O4QPO4FÁQKS LM�AF³VA`MF�S�V k Z[OWS�QPJMN�ICL�Z_QPO�G4JMQ�LMF;Y¬LMF;� l c
O4FH¤PICL�Z_^PF�`MF k FHY�LMZ[Q�O Ë§L��4F³`b��I��WF;��J�FD¤PZ_QPOA`�ÌUYDI�O l F³Y�QC^PFDJ�FH�
l c��WFDLMFHY�LMQPJ�`H¡

LMQPJ�`�LMQ�N�I=APF�JMQ(QPN S�Q�J�O4FDf Q�OAFH`H¡ j!k L�FDJ�OAICL�Z_^PF k c�n¹LM�AF
VA`MFDJ]YDQ�V k ��N�I�O=V�I k[k c�YDJMF;ICLMFuN-FDN-QPJMc��WFDLMF;Y¬LMQPJ�`»L�Q�Y�QC^�FHJ
GAIKLbLMFHJMO�`»LM�AIKL]�4FÁQ�JR`M�4FÁO4FD^PFDJRf¹IKO=L�`UL�Q�`bFHFuI�¤PI�Z_O�¡

� .�± © 0#%�%e²U%!��9�3%ª]0 )+*H9H3�@´³

¸¹�4F·Q�Ja�WFDJ1Z_O�fR�4Z[Ya��IKO¾ÉMÉbX Zº`1FDiWG�Q=`bF;�ÑLMQÑZ_OWS�QPJMN�IKLMZ[Q�O
YDI�O·��IB^�FuZ_N-GAIPY¬L]QPO·Z_L�`RFD��F;Y¬L�Z_^PFDO4F;`M`H¡¼X(VAYa��G4�4FHO4Q�N-FHOAI
�AIB^PF l FHFDO1Q l `MFDJ�^�F;�oZ[O³L��4F»OAICL�V4J�I k Z[N-N�V4O4F¹`Mc(`bLMFHN�n;G�IKJM�
LMZºY�V k I�J k c�Z_O�L��4F-YDI�`MF³Q�S
Z_O(Y�V4FDO>M;I4¡�ÉÊN-N�V4O4Q k QP¤�Zº`dLa`]�AIB^PF
�WZº`MYDQC^�FHJMF;��L��AICLoLM�4F1JMF;`bG�Q�O�`bFuL�Q·I�`bLMJaIKZ[O�QKSoYAV¶N-IBc l F
�WQPN�Z[OAIKLMFH� l c-Y�F k_k `¼LM�AIKLUf»FDJ�F!Y�J�FHIKLMFH�-Z[O�J�FH`MG�QPOA`MFRLMQ�I�O
FHI�J k Z[FDJ�F�iWG�Q=`bVAJMF�LMQ ISOK¥ µ!±�ª�±�¦ ¯ `bLMJaIKZ[OhÍ_s�hWn¹sHtCÏÐ¡¾¸¹�AFH`MF
N-FDN-Q�J�c Y�F k[k `1I�JMF�GAJMQ l I l4k c¶N-Q=`dL�F�� FHY¬L�Z_^PF·I�¤PIKZ[OA`bL³LM�AF
`bLMJaIKZ[O LM�AIKL1¤�FHO4FDJaICL�FH�ÑL��4FDN�n l VWL1LM�4FHc5YDIKO5J�FH`MG�Q�OA�ÑL�Q
J�F k ICLMF;�5Q�OAFH`H¡�¸¹�4Z[`�G4�AFDO4QPN�FHO4Q�O�Z[`�A(O4QCfRO¾IP`�Q�J�Z_¤PZ_OAI k
IKO=L�Z_¤PFDO4ZºY¼`MZ_O�n�IKOA��N�IKO(cÁ^CI�YDYDZ_OAFH`�L�I=APF»IP�W^CIKO=L�I�¤�FUQKS4L��4Z[`
F�� FHY�LH¡�Z4QPJ]F�i4IKN-G k F�n�ZÒS�QPO4FÁZ[`!F�iWG�QP`MFH�·LMQ-L��4F³J�F k ICLMZ[^�F k c
�AI�JMN k FH`�`
Y�QCfRG�QBi l I�Y¬L�FDJ�Z[IAn�QPO4F]Zº`
G4J�QKL�FHY¬L�FH��I�¤PIKZ[OA`bL
LM�AF
J�F k ICLMF;� l VWLo�WF;I�� k c·`MN�I k[k G�QBi�Í ÎKtBÏí¡¼\]O4S�Q�JMLMV4OAIKLMF k cPn4G4J�Z_QPJ
F�iWG�QP`MV4J�F¹LMQ³IKO=L�Z_¤PFDOA`�YHIKO�I k `MQ�f»Q�J8A�I�¤PIKZ[OA`bL�VA`!Í \enBÏí¡oZ4QPJ
F�i4I�N�G k FPn!IrYAVh^CI�YDYDZ_OAF¶f»Q�J8A(` l c�F k ZºY�Z_LMZ[O4¤�I�N-Z k �8JMFD�
`MG�QPOA`bF1LMQ�I&GAI�JbL�Z[YDV k I�J�`bLMJaIKZ[O�Ù `;YAVÑI�O=LMZ[¤�FDO�`�`MQ·LM�AIKLÁI�O
Z[OA�WZ[^=Zº�WVAI k fRZ k_k�l FoI lAk FRL�Q³N-Q�V4O=LUI�O�F�� FHY�LMZ[^�F!`MFHYDQ�OA�AIKJ�c
J�FH`MG�QPOA`bF�fR�AFDO5F�iWG�QP`MFH�ÑL�Q?ZÒL1Z_O5L��4F�S�VWL�V4J�F�¡��]QCf»FD^PFDJ;n
LM�AF�N-FHN�QPJMc�YDF k[k `¹Y�J�FHIKLMF;� l c�I�^CIPYDY�Z[O4FoS�JMQPNµI�GAJMFH^=Z[Q�V�`
c�F;IKJ�N�IBc1IKLbLaI�YIA�I�OA��F k Z_N-Z[OAICL�F!`bV l `bF;m=V4FDO=L
^CI�YHY�Z[O4FH` l F��
S�Q�J�F»LM�4FHc�YDI�O1F;`dLaI l4k Zº`b��G4J�QKLMF;Y¬L�Z_^PFUZ[N-N�V4O4Z_Ldc�¡�ÉíS�LM�4F»ÀAJa`bL
^CI�YHY�Z[O4F!�WQ(FH`UO4Q�L¼G4J�QC^=Zº�WF]GAJMQ�LMFHY�LMZ[Q�O�I�¤PIKZ[OA`bL�LM�4F�`dL�J�I�Z_O�`
Y�QPJMJ�FH`MG�Q�OA�WZ[O4¤ÁL�Q�L��4FH`MF k IKLMFDJ»^CI�YHY�Z[OAICL�Z_QPOA`Dn=L��4Z[`»Z[OA�WZ[^(Z[�(�
VAI k fUQPV k � l F�^=V k O4FHJ�I l4k F·L�QÑLM�4FHN Ë�Z Z[¤�V4J�F�tPÌ�¡ÓÉíSoL��4Z[`
Z[OA�WZ[^=Zº�WVAI k �AIP�&O4QKL!J�FHYDFDZ[^�F;��L��4Z[`]ÀAJa`dL]^CI�YHY�Z[O4F�n4LM�4F�`MV l �
`MFHm=V4FDO=LR^CI�YHY�Z[O4FH`RYDQ�V k �&�AIB^�F l FHFDO�F�� FHY�LMZ[^�FP¡
qoO4F³`M�4Q�V k � l F�I lAk FÁL�QrFb^CI�YHY�Z[OAICL�F�H�I�O&ÉMÉbX l c·FDi(G�QP`MZ[O4¤
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Z Z_¤PV4J�F1t>�]¸¹�AF�F�� FHY�L�Q�S
�4Zº`dL�Q�J�c�¡o¸¹�AF1�WQ�L�` k I l F k F;��F j H
IKO��¶F�k�HÁIKOA�FaTBHuJ�FDG4J�FH`MFDO=L¼`MQ k VWLMZ[Q�OA`
LM�4F!VA`bFHJU�WQ(F;`
O4Q�L
k ZKAPF�¡�¸¹�4FRY�Z[J�Y k F;` I�JMFULM�AFRF�i(LMFHOPLa`�QKS�LM�4FHZ_J�O4FH¤PIKLMZ[^�F¹�WF�L�FHY¬�
LMQPJ�`Hn=Q�J
F l I k[k `
QKS�`bLMZ[N�V k IKLMZ[Q�OXHA¡#ÉíS�`MQ k VWLMZ[Q�O j Zº`¼J�F�JdF;Y¬LMF;�
l c�LM�4FÑVA`MFDJ&ÀAJa`dL;n]L��4FÑ�4F�LMF;Y¬L�Q�J&LM�AIKL·S�QPJMN�`�IKJ�Q�VAOA�ÓZ_L
f»Q�V k �&JMF�JdFHY¬L�k l FDS�Q�J�FÁZÒL�Y�Q�V k � l F³G4J�FH`MFDO=LMF;�:¡5�]QCf»FD^PFDJ;n
T YDQ�V k � l F·GAJMF;`bFHOPL�FH� l FHYHIKVA`MF&ZÒL��WQ(FH`�O4Q�L�S+I k[k fRZÒL��4Z[O
LM�AF]`MYDQ�G�F»Q�S�L��4F]�WFDLMFHY�LMQPJ�S�Q�J j ¡!�]QCf»FD^PFDJ;n;Z_S§k5�AIP� l FDFHO
G4J�FH`MFDO=LMF;�1ÀAJ�`bLHn�LM�4Fo`dL�Q�J�c³fUQPV k � l F!�WZ_� FDJ�FDO=LH¡�e]FHZÒL��4FDJ j
O4QPJUT5f»Q�V k � l F]`MFDFHO�IKS§LMFDJtk l F;YDI�VA`bFRZ_L�`��4F�LMF;Y¬L�Q�J
f»Q�V k �
Y�QC^PFDJRI k[k LM�AJMFHFu`MQ k VWL�Z_QPOA`D¡

Z_L�LMQ5V4OA�4FH`MZ_JaI l4k F�Z_O4S�Q�J�N-IKLMZ[Q�O�fRZÒL��4Q�V4L�O4FHYDFH`�`MI�JMZ k c5FDi(�
G�QP`MZ_O4¤1LM�AFÁVA`bFHJH¡�¸¹�4Zº`¹f»Q�V k ��I k_k QCf8IKO�I��4N�Z[O4Zº`dL�J�IKLMQPJ¼L�Q
G4J�FDFHN�G4LMZ[^�F k c l4k Q(YIA&L��4F1G�I�`�`MI�¤�F³Q�S¼Y�FDJML�I�Z_O¬A=Z[OA�4`�Q�S
Z_OW�
S�Q�J�N�ICL�Z_QPO-LMQ-IÁVA`MFDJ;¡�ZAQ�J»F�i4IKN-G k F�n(I�YDQ�J�G�QPJ�IKLMZ[Q�O-N-Z_¤P�=L
G4J�Q��4Z l Z_L�YDFDJML�I�Z_O°A=Z[OA�4`&Q�S1F��íN�IKZ k QPJ�fUF l LMJaI�C�Y�no`MVAYa�
I�`�G�Q�J�O4Q�¤PJ�I�G4�(c�QPJ-G�FHJ�`MQ�OAI k F��íN-I�Z k ¡�¸¹�AF�YDQ�J�G�QPJ�IKLMZ[Q�O
Y�QPV k �rFb^CI�YHY�Z[OAICL�F�HuL��4F�ÉbÉbXW`»QKS�Z_L�`»FHN�G k QCcPFDFH`¼fRZÒL���FDi(FHN��
G k IKJa`³S�J�Q�NqL��4F l IKO4O4F;��YDIKLMFH¤�Q�J�Z[FH`Hn�I�OA� L��4F·FHN-G k QCcPFDF;`
f»Q�V k ��O4Q�L l F�FDi(G�QP`MFH��LMQÑLM�AFH`MF·A(Z[OA�4`-Q�SoZ[OWS�Q�J�N�ICLMZ[Q�O�¡
k»FHYHIKVA`MF�L��4F�Q�Ja�WFHJ�Z[O�fR�4ZºYa��I�O�Z[OA�WZ[^(Z[�WV�I k Zº`�F�iWG�QP`MFH�
LMQ&V4OA�4FH`MZ_JaI l4k F�Z_OWS�QPJMN�IKLMZ[Q�O¶N�IBc�IC� FHY�LuLM�4F�Y�QC^PFDJaIK¤PFÁQKS
LM�AFRZ_OA�4Z_^(Zº�WVAI k Ù `
ÉbÉbX:nCLM�4F!^BIPYDYDZ_OAIKLMZ[Q�O-`dL�J�IKLMFH¤�c�`M�4Q�V k � l F
G k IKO4OAFH�&fRZÒL���YDIKJ�F�¡

¸ ��¹�¹ T Èb� � �4ÈdÅ Ä �

¸¹�4F�N-QP`bL�Q l ^(Z[Q�VA`uV�`bF�Q�S¹I�OÑÉMÉbXÑQKS»LM�4F·`bQPJbL³�WF;`MYDJMZ l F;�
�4FHJMF�Zº`ÁZ[OWS�Q�J�N�ICLMZ[Q�OÑÀ k LMFHJMZ[O4¤�¡ j O5ÉMÉbX Y�QPV k �5`MFDJ�^�F�IP`ÁI
G�FDJa`bQPOAI k ZKMHFH��Z_O=L�FDJMS+I�Y�F�I�¤�FHOPLÁL��AICL k FHI�JMO�`³I�VA`MFDJ;Ù `uG4J�F�S§�
FDJ�FDO�Y�FH`¼S�Q�JR`MQ�V4JaY�F;`¼Q�S�Z[OWS�Q�J�N�ICLMZ[Q�O�Q�JUS�Q�JRI�JaIKOA¤�F!Q�S�Q�G4�
LMZ[Q�O�`]L��AICL�Z[`!LMQ(Q k IKJ�¤�F³QPJo�Wc(OAI�N-Z[Y³S�Q�JoI�VA`bFHJ!L�Q�FH^BI k V4�
ICL�F�¡vk»FHYHIKVA`MF-ZÒL³QPO k c¶J�FHm=V4Z[JMF;`!S�FHFH� l I�YIA¶fR�AFDOÑLM�4F�V�`bFHJ
Zº`uF�iWG�Q=`bF;��L�Q&`MQ�N-F�L��4Z[O4¤��4F-Q�Ju`b�4F��WQ(F;`oOAQKLÁf»I�O=LuI�OA�
Z_L k F;IKJ�OA`&fRZÒL��4Q�VWL?V�`bZ[O4¤Ó`bFHGAIKJaICL�FH�ØLMJaIKZ[O4Z_OA¤�I�OA�8LMFH`bLb�
Z[O4¤5G4�AIP`bF;`Dn»IKO�ÉbÉbX�Y�QPV k � l F¶IÑO4Q�O4�ÐZ[O=LMJ�VA`bZ[^�F�I��A�WZÒL�Z_QPO
LMQÑN�IKO(c VA`MFDJ�Z_O=LMFHJbS+IPY�F;`D¡ÑÉíL-YDQ�V k ��YDQ�N-G k FDN-FDO=L�I�Y¬L�Z_^PF
`bLMJaICLMFH¤�Z[FH`Hn]`bV�Ya�ØI�`�Z[OWS�QPJMN�ICL�Z_QPOÓJMFDLMJ�Z_FH^CI k n¹LM�AIKL�`MFHI�J�Ya�
S�Q�JRG�QKL�FDO=LMZºI k[k c�VA`MF�S�V k Z[OWS�QPJMN�ICL�Z_QPO�¡
¸¹�4F³ÉMÉbXW`]Q�S�Z_OA�4Z_^(Zº�WVAI k `!YHIKO l F�Y�QPN l Z[O4F;�&LMQ�G4J�QW�WVAYDF³I
¤�J�Q�VAG&ÉMÉbX ¡;qoO4F�YHIKO�L��4Z_OXA·Q�S¼IKO�ÉbÉbX�IP`!I�`MZ_FH^�FÁL��AICL!À k �



x

x

x
x

x
xx

x

x

x

x
x

x
x

x

Unsorted information

o

o

o

o

o

o

o

o

o

Information immune systems

Group−filtered information

Filtered by one user

v

v
v

v

v

v

v

v

v

o

v

x
v

Z Z_¤PV4J�Fv\X� j O�Z[OWS�Q�J�N�ICL�Z_QPOÑZ[N-N�V4OAF·`Mc(`bLMFHNqIP`³I?`MZ_FH^�FP¡
¸¹�4F·ÉbÉbX5`bL�I�OA�4` l FDLdfUFHFDO¾I?`bLMJ�FHI�N Q�S]Z_O4S�Q�J�N-IKLMZ[Q�O�I�OA�
I�VA`MFDJ;n l4k Q(YIA(Z[O4¤¶I?`MZ[¤�O4Z_À�YDI�O=L�G�QPJbL�Z_QPO5QKS]Z_LH¡£qoO k cÑLM�AF
Z[OWS�Q�J�N�ICLMZ[Q�O�L��AICL¹YDIKO-GAIP`M`
LM�4J�Q�VA¤���LM�4F¯FM`MZ_FH^�F�HÁIPY¬L�VAI k[k c
J�FHI�Ya�AFH`RL��4F�VA`bFHJH¡�¢Ó�4FHO?LM�AF�ÉbÉbX4`oQ�S
N�V k LMZ[G k F-VA`bFHJ�`oIKJ�F
IKGAG k Z[FH��Z_O�`MFDJ�Z[I k n L��4F�Z[OWS�Q�J�N�ICLMZ[Q�O L��AICL�GAI�`�`MFH`�I k_k ÉbÉbXW`
IKJ�F«FMYDQ�OA`MFDOA`MVA`¹`MQ k VWLMZ[Q�OA`8H4¡

LMFHJ�`�V4O��WFH`MZ_JaI lAk F�Z_O4S�Q�J�N-IKLMZ[Q�O�¡�¸¹�4F-�4ICLaI�L��AICL³YHIKO¶G�I�`�`
LM�AJMQPV4¤���LM�AFvFM`MZ_FH^�F;`�H�QKS:N�IKO(c1G�FHQ�G k F!IKJ�F¹LM�AQP`MF¹LM�AIKLUIKJ�F
k ZKAPF k c�LMQ�`�ICLMZº`bS�c¶I k[k QKS»LM�4FHN Ë�Z Z[¤�V4J�F4\=Ì¬¡-¢ÑF�YDI k[k LM�AFH`MF
�4IKL�Iuza©K¦4²D±�¦A²¬°(²!²D©�Nå° ¯ ¥+©C¦A²¬¡ j ¤�J�Q�VAG�ÉbÉbX�fUQPV k � l F�VA`MF�S�V k
fR�4FHO·L��4FÁ¤�J�Q�VAG·Zº`RF�iWG�QP`MFH�·LMQ�`M�AIKJ�FH�·Z[OWS�Q�J�N�ICLMZ[Q�O�¡5Z4QPJ
F�i4I�N�G k FPn#Z_S!Y�Q�� k QWYDICL�FH��G�FHQ�G k F�f¹IKO=LÁLMQ k Zº`dL�FDO L�Q?N�VA`MZºY
LMQP¤�FDLM�4FHJHn;Q�O4F�f»Q�V k �uf¹IKO=L:LMQRG k IBc�N�VA`MZºY LM�AIKL�O4Q�OAF
QKS(LM�AF
Z[OA�WZ[^=Zº�WVAI k `Á�4Z[` k Z A�F;`D¡�ÉíL³JMFHN-I�Z_O�`]L�Q l F�`bFHFDOÑ�4QCf f»F k[k I
¤�J�Q�VAG³ÉbÉbX³fRZ k[k fUQPJ�AufRZ_LM�1I k IKJ�¤�F
¤PJMQPV4G³QKS�VA`bFHJ�`#Z[O1I]G�IKJM�
LMZºY�V k I�J-�4Q�N�IKZ[O�¡�TUQ�O�`bFHOA`bV�`d�ÐÀAOA�WZ[O4¤�fRZ k[kRl F;Y�QPN�F&N-Q�J�F
Z[N�G�Q�JML�I�O=L�fRZÒL���L��4F�Z[OAY�J�FHIP`bF�Z[O5L��4F�O(V4N l FHJ�QKS]Z[O=LMF k_k ZÒ�
¤�FHO=L�FDO(^(Z_J�Q�OAN�FHO=L�`uL��AICL-IKVWL�Q�N�ICL�Z[YHI k[k c�JMF;`bG�Q�OA�ÑL�Q�LM�AF
VA`MFDJa`DÙPO4FDF;�4`H¡7ZAQ�J¼FDi4IKN-G k F�n(`bN�IKJML
�4QPN�F!LMF;Ya�4O4Q k Q�¤Pc�YDI�O
I���JdVA`dL1LM�4F&N�V�`bZºYKn
I�JbLdf»Q�J8A n�L�FDN-G�FHJ�IKLMV4J�F�n
I�OA� k Z_¤P�=LMZ[O4¤
LMQ&I�YHY�Q�N-N-QW�4ICL�FÁZÒLa`!QWYHY�V4GAI�O=L�`H¡!g�QP`bLoJ�FH`MFHI�J�Ya�·S�QWY�VA`MFH`
Q�OÑYDIKLMFDJ�Z[O4¤�LMQ�I&`bZ[O4¤ k F�Z[OA�WZ[^(Z[�4VAI k Í Î=nWn�sBr(nº`4sKn�Î=hKÏÐn l VWL
S�Q�J�N�IKO(c�FDO(^(Z_J�Q�OAN�FHO=L�`]Z_LufRZ k[k�l F�Z_N-G�Q�JML�I�OPLoLMQ&`MIKLMZº`dS�c
LM�AFÁG4JMFDS�FDJ�FDOAYDFH`¹Q�S#N�V k L�Z_G k FÁQWYDYDV4GAIKO=La`D¡
j O�ÉMÉbX-Y�QPV k � l F]VA`MFH��L�Q³I�`�`bZº`bL¼�WFH`MZ_¤PO4FDJa`
I�OA�-IKJMLMZº`dLa`]Í rBÏÐ¡
ÉíS¼I�JaIKOA�4Q�N `bQPV4J�YDFÁQKS¼�WF;`bZ[¤�O?`MQ k VWL�Z_QPOA`]QPJ]fUQPJ�AW`RQ�S¼IKJML
f»FDJ�F�S�F;�¶L�Q�IKO¶ÉMÉbX n�QPO k c?LM�4Q=`bF1LM�AIKL�IKJ�F1OAQKL³`bZ[N-Z k IKJ�L�Q
LM�AQP`MF�JMF�JdFHY¬L�FH��Z[O�L��4F�GAIP`dL�f»Q�V k ��GAI�`�`-LM�AJMQPV4¤���¡Ø¸¹�AF
m=VAI k Z_LdcÁQKSAL��4FR`bQ k V4LMZ[Q�OA`#S�J�Q�N L��4Z[` À k L�FDJ�FH��`bLMJ�FHI�N `b�AQ�V k �
l F]`bZ[¤�O4Z_À�YHIKO=L k c l FDLbL�FDJ�LM��IKO�LM�4F¹V4O4À k L�FDJ�FH�-`bLMJ�FHIKN�¡ ¸¹�4Z[`
Y�QPV k � l F]IuVA`MF�S�V k `dL�J�IKLMFD¤PcÁS�Q�J
�4FH`MZ_¤PO�GAJMQ l4k FHN�`�Z_O-fR�4ZºYa�
IÑ�WFH`MZ_¤PO4FDJ�Q�J�I�JbL�Z[`bL�Zº`�Z_O=L�FDJ�FH`bLMFH��Z[O¾F�iWG k Q�J�Z[O4¤�I k IKJ�¤�F
JaIKO4¤PF�Q�S�G�Q=`M`MZ l4k F5`MQ k VWLMZ[Q�O�`D¡Ô¸¹�4F5`bQ k VWL�Z_QPOA`�Y�QPV k � l F
J�F�ÀAO4F;��Q�J�QPGWLMZ[N-ZKMHFH��VA`MZ[O4¤�QKL��4FDJ�LMFHYa�AO4Z[m=V4F;`Dn]`MVAYa�ØIP`
FD^PQ k VWLMZ[Q�O�IKJ�c��WFH`MZ_¤POÑÍ tBÏí¡
TUQ k[k I l Q�JaICLMZ[^�F1�WFH`MZ_¤PO�YDQ�V k � l F1S+IPY�Z k Z_L�IKLMF;� l c�VA`MZ_O4¤·LM�AF
ÉbÉbX4`�QKS�N1V k LMZ[G k FRZ[OA�WZ[^(Z[�4VAI k `D¡�¸¹�4FRY�QPN l Z[OAIKLMZ[Q�O�Q�S�ÉMÉbXW`�Z[`
LM�AF-`MV4G�FDJa`bFDL�Q�S»`MQ k VWLMZ[Q�O�`!L��AICLÁG�FDQPG k F-�WZº` k Z A�F�¡�TUQ�OA`MFDO4�

`MVA`³`MQ k VWLMZ[Q�OA`�IKJ�F�O4QKL�QPGWLMZ[N�I k `MQ k VWL�Z_QPOA`Dn l VWL�I�^BI�JMZ[F�Ldc
QKSR`MQ k VWLMZ[Q�OA`�L��AICL�I�JMF¶FM¤�Q(QW�¶FHO4Q�V4¤P�XH·S�Q�J�±/xB±Dª¬´�©C¦ ±�¡·ÉÊO
Y�FHJbLaIKZ[O�YDI�`MFH`Hn�Z_LUf»Q�V k � l F!G4J�F�S�FHJ�I l4k F¹L�Q³Y�QPN l Z[O4FRL��4FRS+IC�
^�QPJMF;�?`MQ k VWLMZ[Q�OA`oQKSUFHI�Ya�¶QKS
L��4F-¤�J�Q�V4G?N-FHN l FDJa`!Z[OA`bLMFHIP�
QKS�V�`bZ[O4¤�I�¤�J�Q�V4G-ÉbÉbX:¡
¸¹�4Z[`»Y�QPV k � l F��WQ�O4F l c�LaI=A(Z_OA¤³LM�AF
Z[OPL�FDJa`bF;Y¬L�Z_QPO�QKS�L��4F]S+IB^PQ�J�FH��`MQ k VWLMZ[Q�OA`¼QKS:L��4FoN-FHN l FDJa`¼QPJ
l c�Y�QPN l Z[O4Z[O4¤�Ë+�(c l JMZº�WZ MDZ[O4¤=Ì�LM�AFDN�¡�¸¹�AF�S�QPJMN-FDJ�`bLMJaICLM�
FD¤Pc1Zº`UG4JMQ l4k FDN�ICL�Z[YRfR�AFDO�L��4Fo`MQ k VWLMZ[Q�O�`MGAIPY�F]Zº`
L�Q(Q k IKJ�¤�F
S�Q�JoI-VA`bFHJRLMQ�`MG�FHY�Z_S�c·LM�4F�`MF�L]Q�S
I k[k I�YHY�FDG4L�I lAk F³`MQ k VWLMZ[Q�O�`
Ë+IP`�f¹I�`�S�QPV4OA�-fRZ_LM�¯s�J�Q�V4G�T»IP`dLBÍ tPt;Ï§Ì�Q�J�Z_S�L��4F�A(O4QCf k FH�W¤PF
QKS�I¶VA`MFDJ;Ù `�G4J�F�S�FHJMFHOAY�F;`�Z[`�Z[OAY�QPN�G k FDLMF�¡¾ÉÊO�LM�AFH`MF&YHI�`MFH`Hn
Z[OPL�FDJa`bF;Y¬L�Z_QPOA`RfRZ k_k l F1�WZDC�YDV k LoLMQ�ÀAOA�:¡]¸¹�4F k IKLbLMFHJo`bLMJaICLM�
FD¤Pc�Q�S¼Y�Q�N l Z[O4Z_OA¤�`bQ k VWL�Z_QPOA`!YHIKO l F1�WZKC�Y�V k LH¡RÉíL�Z[`!QKS§LMFHO
O4Q�L»Q l ^(Z[Q�VA`¼�4QCf�LMQ�Y�QPN l Z[O4FoLM�4Fu�WFH`MZ[J�I l4k F]LMJaIKZ_L�`UQKS�Ldf»Q
`MQ k VWLMZ[Q�OA`#L�QoG4J�QW�WVAYDF»I!LM�4Z[Ja��¤PQ=QW�1`bQ k VWL�Z_QPO�¡#k»c�YDQ�N l Z_O4�
Z[O4¤�LM�4F
OK¥º²INÒ¥K»�±�²!QKS�N�V k LMZ[G k F]VA`MFDJa`DnKLM�4F]`MGAI�YDF¹QKS�G�QKL�FDO=LMZºI k
YDI�OA�WZº�4ICL�F�`MQ k VWLMZ[Q�OA`³Z[` k Z A�F k c¶LMQ l F k IKJ�¤�FDJ1IKOA��LM�AFDJ�F�Z[`
O4Q-O4FHFH�·LMQ�Y�QPN l Z[O4F³`MQ k VWLMZ[Q�O�`D¡
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¢ÑFÁ�AIB^�FuIKG4G k Z[FH��LM�4FÁGAJMZ[OAY�Z[G k FH`R�WZº`�Y�VA`�`bF;��Z[O&LM�4Zº`RGAI�G�FHJ
LMQ-�WF;`bZ[¤�O&I�`MZ_N-G k FuÉbÉbX-L��AICLR¤PFDO4FHJ�IKLMFH`UY�QPN�GAVWLMFHJ¹I�JbLuÍ rBÏÐn
IKO��-fUF!`MV4N-N�IKJ�ZKMHFRLM�AF!J�FH`MV k La`
�4FHJMFP¡ ¸¹�AF!ÉbÉbX-Ya��IKJaI�Y¬L�FDJM�
Z MDFH�-`MFD^PFDJaI k VA`MFDJa`DÙCG4J�F�S�FHJMFHOAY�F;` S�Q�J
IuGAI�JbL�Z[YDV k IKJ S+IKN-Z k c1QKS
Y�QPN-G4VWLMFHJb�í¤�FHO4FDJaICL�FH�·Z_N�I�¤�FH`�A(O4QCfRO�I�`�k»Z[Q�N-Q�J�G4�A`�ÍÒsPs¬ÏÐ¡
k»Z_QPN-Q�J�G4�A`�IKJ�F�J�FHY�VAJ�`MZ_^PF k c5�WJ�IBfRO�ÀA¤�V4J�FH`�LM��ICL�YDI�O l F
�WFDÀAO4FH� l c5O4Z[O4F·G�IKJaIKN-F�L�FDJa`D¡rf¼IPYa��VA`MFDJ-f¹I�`�`b�4QCfRO�I
`MF�L1Q�S]J�I�OA�WQPN k cÑ¤�FDOAFDJaICLMF;�rk»Z_QPN�QPJMGA�A`�I�OA�5Z[OA`dL�JMV�Y¬LMF;�
LMQ�JMF�JdFHY�L�LM�AQP`MF�LM��ICL-�4F�QPJ1`M�4F·�WZº��OAQKL k Z A�F�¡£Z4QPJ1F;I�Ya�
VA`MFDJ;n¼IKO¾ÉbÉbX¾f»IP`1YDJMF;ICLMF;� l IP`bF;��Q�O�LM�4F�GAI�J�I�N�FDLMFHJ�`�QKS
LM�AF�JMF�JdFHY¬L�FH�£k»Z_QPN�QPJMGA�A`D¡�¸¹�4F�ÉbÉbX?À k LMFHJMF;�¶QPVWL�IKO(c�Z[N1�
IK¤PFH`oLM��ICL��AIP�¶G�IKJaIKN-F�L�FDJa`�`MZ[N�Z k IKJuLMQ�L��4QP`MF-JMF�JdFHY�LMFH�ÑZ[O
LM�AFUGAIP`dL;nKIKOA�ÁLM�4FHcuS�Q�J�N�F;�³I]J�Q�VA¤��³F;`dL�Z_N�ICL�F¼Q�S4LM�4F»GAI�JbLa`
QKSºk»Z_QPN-Q�J�G4�1G�IKJaIKN-F�L�FDJ�`bG�I�Y�F»L��AICL¼F;I�Ya��VA`MFDJ�f¹IKO=LMF;�³L�Q
IB^�QPZ[��¡
¢ÑF-LMFH`bLMF;�ÑfR�4F�L��4FDJ�I&VA`MFDJ³YDQ�V k ��VA`bF�I�O�ÉMÉbX¶LMQ�À k LMFHJ³I
`bLMJ�FHIKN QKSRJaIKOA�WQPN k c�¤�FDOAFDJaICLMF;�¶kUZ[Q�N-QPJMG4��`uLMQ?GAJMQW�WVAYDF
IKO�F;�WZÒL�FH��`bLMJ�FHI�N QKS��4Z[¤��?m=VAI k Z_Ldcuk»Z[Q�N-Q�J�G4�A`Hn l IP`bF;�·QPO
LM�AF�`bV l JdFHY�LMZ[^�F�JdVA�4¤�N-FDO=L�`!QKS�LM�AF³VA`MFDJ;¡»¢ÑF�I k `MQ�Z_O(^PFH`bLMZ_�
¤PIKLMF;��¤PJMQPV4G·ÉMÉbXW`RL��AICL!I�G4G k Z_F;�·LM�4FÁÉMÉbXW`]Q�S�`MFD^PFDJaI k VA`MFDJa`
Z[O�`MFDJ�Z[I k ¡�¢�F&f»I�O=LMFH�5LMQ��4F�LMFHJMN-Z[O4F&ZÒS]L��4F�I��4�WZ_LMZ[Q�O¾QKS
QKL��4FDJ�VA`bFHJ�`HÙ�ÉMÉbXW`³f»Q�V k �ÑFDOA�AIKOAYDF�Q�J1�WFD¤PJ�IP�WF�LM�4F&mPV�I k �
Z_Ldc·Q�S¼I�`bZ[O4¤ k F³V�`bFHJHÙ `RÉbÉbX:¡!¸¹�4FH`MF³FD��F;Y¬L�`of»FDJ�FÁN�F;I�`MV4J�FH�
l c���IB^=Z[O4¤ L��4F?VA`MFDJa`�FH^BI k V�ICLMF�L��4J�FDF¶`MF�La`�QKSÁJaIKOA�4Q�N k c
¤�FHO4FDJaICL�FH�rk»Z[Q�N-Q�J�G4�A`uL��AICL�fUFHJMF�À k L�FDJ�FH�5V�`bZ[O4¤?O4Q�ÉbÉbX n
LM�AFDZ[J�QCfRO�ÉMÉbX n¼I ¤PJMQPV4G�ÉMÉbX�Y�Q�N-G�QP`MFH��QKSÁ`bFH^�FHO�VA`MFDJa`HÙ
ÉbÉbX4`D¡8g?QP`bL-V�`bFHJ�`-G4J�F�S�FHJMJ�FH�¾LM�AF¬k»Z_QPN�QPJMGA�¾Z[N-I�¤�F;`�À k �
LMFHJMF;��VA`MZ_OA¤�LM�4FHZ_J�QCfRO�ÉbÉbX4`]L�Q�LM�AF�V4OWÀ k L�FDJ�FH��QPO4FH`Hn�`MV4¤��
¤�F;`dL�Z_OA¤ÁLM�AIKL¼L��4F]ÉbÉbX4`¼�AIP��G4J�F�S�FHJMFHOPL�Z[I k_k c³À k L�FDJ�FH��QPVWL¼Z[N1�
IK¤PFH`¹L��AICL�fUQPV k ���AIB^�F l FDFHO?J�F�JdFHY�LMF;� l c·LM�AF�VA`MFDJa`D¡]¸¹�AF
¤�J�Q�VAGÁÉbÉbXÁf¹I�` k FH`�`#`MVAYDYDFH`�`dS�V k nCG�QP`�`bZ l4k c l F;YDIKV�`bFUQKSA�WZ_��FHJb�
FDO�Y�FH`¼IKN-Q�O4¤�L��4FRVA`MFDJa`DÙ=k»Z[Q�N-Q�J�G4�-IKFH`bLM�AF�LMZºY¹G4J�F�S�FHJMFHOAY�F;`
Q�JuG�QP`�`bZ l4k c l FHYDI�VA`MF1Q�S¼LM�AF�Y�QPI�J�`MFDOAFH`�`]QKSULM�4F��4F�LMF;Y¬L�Q�Ja`
Ë�f»FuVA`MFH�&mPVAZÒL�F³Y�QPI�J�`MF��í¤�JaIKZ[O4F;���WF�L�FHY¬L�Q�Ja`»Z_O�Q�Ja�WFHJUL�Q-JMFD�
�WVAYDF�LM�AF?LMJaIKZ[O4Z[O4¤ LMZ[N-F?S�QPJ�FHIPYa��VA`bFHJaÌ�¡ ¢�F¶JMFHG�F;ICLMF;�
LM�AF-LMFH`bL³fRZ_LM��I�`bV l `bFDL³QKSULM�4J�FDF�VA`MFDJa`ÁIKO��ÑI&¤PJMQPV4G�ÉMÉbX



Y�QPN-G�Q=`bF;��QKS¼QPO k c�LM�4F;`bF1LM�4J�FDF�VA`MFDJa`DÙ�ÉbÉbX4`D¡³¸¹�4F�Z[N-I�¤�F;`
G4J�QW�WVAY�F;� l c�L��4Zº`»`MN�I k[k FHJ¼¤PJMQPV4G�Ù `�ÉbÉbX�fUFHJMF]G�FDJaY�FHZ_^PFH��L�Q
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