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DPA�¹._Yh�NOX=�^[`I
fgACN:W=NF[`hYEHGaDFEH_Z�®��XYLC�HE^DFLq«
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DFE^kC[cW4A��!hZ[JN!LMDPDPNOE^B.XZDP[`IJRY���=EHGO�j��[JNF[®DF�=[`_�X=IP[`h�EH_jDF�Z[®DPACWZ«l�^[JkC[`�"NOX=�^[`I`RZ�VE^keEH_Z�¢L'IPDPNOXYGaDFXZNF[`hj�]_ZA����^[`hZ�C[
BYLCIP[Cd
m�f�DP[JN¨GJLMNF[JfgXY�Z[JkqLC�HXYLMDFE^AV_
ReK�[J[`GO��W=NF[`IP[`_�DP[`h�DF�Z[`IP[!NOX=�^[`I�DPA®[a£]W4[JNOE^[`_=Ga[`h�W=NOAeGa[`IFI:[`_Z�VEH_Z[J[JNOIJR��!�ZA�fgAVX=_=h

DF�Z[`U LCGJGa[JW=DFLMBY�^[CR�LC_=h¡WY�HLC_sD DP[`GO�=_YEHGJEHLC_=I�B4[J�VLC_¡X=IOEH_Z��DF�Z[`U DPA±GaAV_sDPNFAV�%DF�Z[�W4[`�H�^[JDFEH_Z�²W=NFA]Ga[`IFIJd¥m%I
_Z[J� h=LMDFL�B4[`GJLCU�[�L`kMLCEH�HLMBY�^[CR��=[wNF[JW4[`LMDP[`h§DF�=[�EH_=h=XYGaDFE^AV_¸W=NFA]Ga[`IFI�DPAÒW=NOAeh=XYGa[wU'ACNF[�LCGJGJX=NOLMDP[�N�X=�^[`IJd
Ô��Z[�¹.[`�HhZ[`hw[a£]W4[JNFD�IPQ]IPDP[`Uº�^[`h�DPA�EH_=GaNF[`LCIP[`h�DF�ZNFAVXZ�V�=WYXZDJR=�=E^�V�Z[JN�W4[`�H�^[JD�QeE^[`�HhyR.LC_=hjNO[`h=X=Ga[`hwEH_�kC[`_sDPACNOQCR
EH_=GaNF[`LCIOEH_Z�'¯°[`IPDFEH_Z�V�=AVX=IP[ � I�BYX=IFEH_Z[`IOI`IÚEH_¶�`n��qp
J�BeQ�U'ACNF[�DF�=LC_wDP[`_wU�EH�H�HE^AV_wh=AV�H�HLMNOI�W4[JN�QC[`LMN`d

�B;��8>D5�� G �:9�E=>@Q�� 9�7�>M<n> �P5=<

K�AVLC_·GaAVU'WYLC_=E^[`I�NO[J�VX=�HLMNO�^QÒXYIP[j��XZ[`IFDFE^AV_=_=LCE^NF[`I�DPA¶GaAV�H�^[`GaD�EH_=f�ACNOU LMDFE^AV_·LMB4AVXZD­W4[JACWY�^[jLMW=W.�^QeEH_Z�´fgACN
GaNF[`h=E^DJR/�!�=EHG��°DF�Z[JQ´DF�Z[`_ÒX=IP['EH_¶hZ[`GJEHhYEH_Z�w�!�Z[JDF�=[JNcDPA�U LM�C[��^AVLC_=IJd¢Ô��=EHI�W=NOAeGa[`IFIc�=LCIc�^AV_Z��BT[J[`_¶WYLMNP«
DFEHLC�H�^Q·LCXZDPAVU�LMDP[`hyd²ÕZACN�[a£]LCU�WY�^[CR¨m%U'[JNOEHGJLC_·Ð:£eWYNF[`IFI�i	� X=IP[`h±L°IPDFLMDFEHIPDFEHGJLC��hZ[`GJEHIFE^AV_·W=NOAeGa[`IFI�B.LCIP[`h
AV_�h=EHIFGaNOEHU EH_=LC_sD�LC_=LC�^QeIOEHI�DPA¢NF[ª©ª[`GaD%LMWYWY�HEHGJLC_sDFI%fÚLC�H�HEH_Z�¢BT[`�^A��µL¢Ga[JNFDFLCEH_�DF�ZNF[`IO�ZAV�Hh�LC_=h�DPA�LCGJGa[JW=D�DF�=AVIP[
[a£ZGa[J[`h=EH_Z��LC_ZACDF�Z[JN`d:Ô!�Z[�NO[`U�LCEH_=EH_Z� �Jt­DPAj�`ucW4[JNOGa[`_sD�ACfyDF�Z[�LMW=WY�HEHGJLC_�DFI2fg[`�H�TEH_�DPA�L5_ªB4ACNOh=[JNO�HEH_Z[ a®NO[J�VE^AV_
LC_=hÒ�¨[JNO[ NF[Jfg[JNFNF[`hÒDPA°�^AVLC_²AMÓ Ga[JNOI�f�ACN�L�hZ[`GJEHIFE^AV_
d ��A���[JkC[JN`R8NF[`GaACN�h=I�IF�ZA���[`h²DF�=LMD�DF�Z[¢�^AVLC_±AMÓ¢Ga[JNOI
��[JNF[�_ZA¢U�ACNF[�DF�=LC_°uMt�
-LCGJGJXZNOLMDP['EH_�W=NF[`hYEHGaDFEH_Z���!�Z[JDF�Z[JN%DF�Z[`IP[�B4ACNOhZ[JNO�HEH_=[�LMW=W.�HEHGJLC_sDFI���AVX=�Hh°hZ[JfÚLCX=�^D
AV_jDF�Z[`E^N%�^AVLC_=IJd
Ô��=[`IP[�ACBYIP[JNFkMLMDFE^AV_=IcU�ACDFE^kqLMDP[`h�m�U�[JNOEHGJLC_°Ð
£]W=NF[`IFI�i��³DPAjDPNFQ´U'[JDF�=Aeh=I%fgNFAVU U LCGO�=EH_Z[��^[`LMNO_YEH_Z�jDPA

EHU'WYNFA�kC[%DF�Z[�hZ[`GJEHIFE^AV_�W=NFA]Ga[`IFIJd¨\]DFLMNFDFEH_Z���!E^DF�´�JtZ�ap�DPNOLCEH_=EH_Z��GJLCIP[`I�LC_=h��
��hZ[`IFGaNOE^WYDFE^kC[�LMDPDPN�E^BYXZDP[`I`IÚIFX=G��
LCI�LM�C[°LC_=h§QC[`LMN�I��!E^DF�¡LC_Ö[`U�WY�^A�QC[JNKJ�R%��EHG��=E^[��^�`Û �®LC_=h �=EHI GaAV�H�^[`LM�VX=[`IwX=IP[`hÖLC_ EH_=h=X=GaDFE^AV_ÖU'[JDF�ZA]h
DPA¸W=NOAeh=XYGa[´L§hZ[`GJEHIFE^AV_|DPNO[J[CR®GaAV_sDFLCEH_=EH_=�¡LMNFAVX=_Yh¥�Mt¸_ZA]hZ[`IjLC_=h DP[`_¥ACf­DF�=[¶ACNOE^�VEH_=LC�cf�[`LMDFXZNO[`IJR�DF�=LMD
U�LCh=[�GaACNFNO[`GaD®W=NF[`h=EHGaDFE^AV_YI�AV_��qt�
×ACf¨DF�Z[�B4ACNOhZ[JN��HEH_Z[�LMWYWY�HEHGJLC_sDFI`d­¤ª_°LCh=h=E^DFE^AV_´DPAwLCG��=E^[JkeEH_=��EHU'W=NOA�kC[`h
LCGJGJXZNOLCGaQCR]DF�Z[�GaAVU'WYLC_�Q­fgAVX=_=h'DF�Z[�NOX=�^[`I8LMDPDPNOLCGaDFE^kC[�BT[`GJLCXYIP[�DF�Z[JQ�GaAVX=�Hh�BT[�X=IP[`h�DPA­[a£eWY�HLCEH_�DF�Z[�NF[`LCIFAV_=I
fgACNchZ[`GJEHIFE^AV_=IcDPA�LMW=W.�HEHGJLC_sDFIJd¢m��^DF�=AVXZ�V�°DF�=EHIcW=NFAM©ª[`GaD®��LCI­EH_sDP[`_YhZ[`h¶LCI®[a£]WY�^ACNOLMDPACNOQ´LC_Yh°DPA�AC�¶XY_=hZ[JN®L
��[J[J� � I![aÙTACNFD�BeQ¢DF�Z[®hZ[JkC[`�^ACWYU�[`_sD�DP[`LCU�R=m�U�[JNOEHGJLC_jÐ
£]W=NF[`IOI�i	� �2LCI�IPA'EHU�W=NF[`IFIF[`h DF�YLMD�DF�Z[JQ¢WYXZD2DF�Z[
NF[`IFXY�^DFEH_Z���e_=A��!�^[`hZ�C[­BYLCIP[®EH_�DPA X=IF[��!E^DF�ZAVXZD�fÚXZNFDF�Z[JN�h=[JkC[`�^ACWYU'[`_�DJd

� >D;��P5��8<?>M< �����B9�7�IK;K5K>w7�;���� 9��K>w7�9�<

Ð¨�^[`GaDPNOEHG'U'ACDPACN�W.X=U'WYI�WY�HL�Q�LC_°EHU�WTACNODFLC_sD�NFAV�^['EH_´DF�Z['G��Z[`U�EHGJLC�
EH_Yh=X=IPDPNFQCRyLC_Yh´W=NF[JkC[`_�DFE^kC[�U�LCEH_�DP[a«
_=LC_=Ga[��=LCI�B4[`GaAVU'[cL¢GaAVU�U�AV_�IPDPNOLMDP[J�CQ�f�ACN%NF[`h=X=GJEH_=� EH_�DP[JNFNOXZW=DFE^AV_YIJd!m2D�Ð8_=EHG��Z[`UwRTL�G��Z[`U�EHGJLC�/B=NOLC_YGO�
ACf�L��HLMNF�C[ ¤�DFLC�HEHLC_ÒAVEH�8GaAVU�WYLC_�QCR/h=EHLM�V_=AVIPDFEHGJEHLC_=I­NF[J�VX=�HLMNO�^Q¶G��Z[`GF�¶[`LCG���W.X=U'W°LC_=hÒU'[`LCIFXZNO[�keE^B=N�LMDFE^AV_=I
LMDckMLMNOE^AVX=I­W4AVEH_sDFIcDPA�h=[JDP[JNOU�EH_Z[����Z[JDF�Z[JN­E^D�_Z[J[`h=IcNF[JWYLCE^NOIJdjÔ��=[�U�LCG��=EH_Z[JNFQ°EH_=GJ�HX=h=[`I­LwU�ACDPACN�LC_Yh�L
WYX=U�WyRY���ZAVIP[�IF�=LMfgDFI%LMNO[�GaAV_Y_Z[`GaDP[`h´B�Q�LC_´[`�HLCIPDFEHG%©¦AVEH_�DASyB4ACDF�´U'ACDPACN�LC_=h�WYX=U�W�LMNF[�LC_=G��ZACNF[`h´DPA�DF�Z[
�CNFAVX=_Yh'BeQ'[`�HLCIPDFEHG�IFXZW=W4ACNFDFI¨GaAV_sDFLCEH_YEH_Z��BT[`LMN�EH_Z�VIJd
Ô8QeWYEHGJLC�.fgLCXY�^DFI�EH_YGJ�HX=hZ[�LC_¢X=_�BYLC�HLC_=Ga[`h¢WYX=U�WyRCfÚLCX=�^DlQ
B4[`LMNOEH_Z�VIJR:LC_YhÒh=EHIFDPACNFDFE^AV_²ACf�DF�Z[¢BYLCIP[Cd°b%AVU�LCEH_²[a£eW4[JNFDFI�LMD�\eAC�C[`IPDFL�NF[`�^Q¶AV_±ÕZAVX=NOE^[JN�LC_=LC�^QeIOEHI�ACf�DF�Z[
k]E^B=NOLMDFE^AV_=I!DPA�LCEHhjDF�Z[`U EH_�DF�Z[`E^N!h=EHLM�V_=AVIPDFEHGchZ[`GJEHIOE^AV_=IJd
b�E^ACN�h=LC_=L]R��![JNOEÚR�LC_=h§\]LCE^DPDFL ��� ��BT[`�HE^[JkC[`h¸DF�=LMD'DF�=EHI�DFLCIP�±��AVX=�Hh±B4[`_Z[a¹YD�fgNFAVU$DF�Z[wX=IP[�ACf�U�LCG��=EH_Z[

�^[`LMNO_=EH_=�Zd8�:NF[Jk]E^AVX=IF�^QCRZDF�=[JQ �=LCh���ACNF�C[`h��!E^DF�jLC_�[a£]W4[JNFD�LMD�Ð8_=EHG��Z[`U+DPA�W=NFA]h=X=Ga[�LC_�[a£eW4[JNFD�IPQ]IPDP[`U+fgACN
DF�Z[�h=EHLM�V_ZAVIOEHI
ACfTU�ACDPACN�WYX=U'W.IJR�NO[JW=NF[`IP[`_�DFEH_Z���]_ZA��!�^[`h=�C[�EH_�DP[JNOU�I/ACfYN�X=�^[`IJRVX=IFEH_=�%DPN�LCh=E^DFE^AV_=LC�=EH_�DP[JNFk]E^[J��«
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EH_Z�jDP[`G��=_=EH�eXZ[`I�DPAwEH_Zfg[JN�DF�Z[��e_=A��!�^[`hZ�C[ LC_=h°GaAehYEH_Z��DF�Z['EH_ZfgACNOU�LMDFE^AV_°U LC_�X=LC�H�^Q�DPAwGaAV_=IPDPNOXYGaD�DF�Z[�NOX=�^[
BYLCIP[Cd­b%X=NOEH_Z�¢DF�=EHI�W=NFA]Ga[`IFIJR
DF�Z[�NF[`IP[`LMN�GO�Z[JNOI®f�AVX=_Yh�DF�=LMD�DF�Z[�[a£]W4[JNFD�U'[`LCIFXZNO[`h�k]E^B=NOLMDFE^AV_=I�LMD�h=EÑÙ4[JNF[`_�D
WY�HLCGa[`I!AV_jDF�Z[®WYXYU'WyReDF�Z[`_wX=IF[`h�DF�Z[®NF[`IFXY�^DFEH_Z��U�LMDF�=[`U�LMDFEHGJLC�
LC_=LC�^Q]IP[`I!EH_��=EHI�h=EHLM�V_ZAVIOEHIJd
m�f�DP[JN'GaAV�H�^[`GaDFEH_=�Ò�MtVn´[a£ZLCU'WY�^[`I�ACf!W.X=U'W²U'[`LCIFXZNO[`U'[`_�DFI­LC_=h²�C[JDPDFEH_Z��DF�Z[jhZAVU�LCEH_²[a£]WT[JNOD­DPA¶�HLMB4[`�

EH_=IPDFLC_YGa[`IwLCIj[a£ZLCU'WY�^[`I�ACf­kqLMNOE^AVXYIjfgLCXY�^DFIJR b�E^ACNOh=LC_=L±[JDwLC�Úd NOLC_ DF�Z[`IP[¶hYLMDFL±DF�ZNFAVXZ�V� LC_ EH_=hYX=GaDFE^AV_
LC�^�CACNOE^DF�=U DPA¶W=NFA]h=X=Ga[jL¶_=[J�ºIP[JD'ACf�h=EHLM�V_ZAVIPDFEHG�NOX=�^[`IJd¸Ô!�Z[`E^N�U'[JDF�=Aeh±X=IP[`h§GJLCX=IFLC���]_ZA����^[`hZ�C[CR�LC�HIPA
�V�^[`LC_Z[`h�f�NFAVU DF�Z['[a£]WT[JNODJR�DPA�GaAV_=IFDPNOLCEH_¶DF�Z[�NOX=�^[a«lEH_=h=XYGaDFE^AV_°W=NFA]Ga[`IFI®LC_=h�EH_=GaNF[`LCIP['DF�=[��HE^�C[`�HEH�ZAeAeh�DF�=LMD
�Z[j��AVX=�Hh·LCGJGa[JW=D'DF�=[jNF[`IFX=�^DFIJd·Ð:£eW4[JNOEHU�[`_sDFI�EH_=h=EHGJLMDP[`h¸DF�=LMD�DF�Z[w�^[`LMNO_Z[`h¸�e_ZA��!�^[`hZ�C[wB.LCIP[j��LCI�U'ACNF[
LCGJGJXZNOLMDP[�DF�=LC_±DF�Z[��YLC_=h]«lGaNOLMfgDP[`h±AV_Z[CR2LC_=h·DF�Z[wEH_=hYX=Ga[`h±NOX=�^[`I'�YL`kC[�_ZA�� NF[JWY�HLCGa[`h¸DF�Z[wACNOE^�VEH_=LC��AV_Z[`I
EH_±DF�Z[wh=EHLM�V_=AVIPDFEHGwIPQ]IPDP[`Uwd·\]EH_=Ga[jDF�Z[`E^N EH_=IPDFLC�H�HLMDFE^AV_
R2DF�Z[JNF[j�=LCI'BT[J[`_±L°_ZACDFEHGa[`LMB.�^[�NF[`h=XYGaDFE^AV_·EH_¸EHh=�^[
DFEHU'[`I�hYXZ[�DPA�EHU'W=NOACWT[JN2�=LC�^DFEH_Z��ACf/U LCGO�=EH_Z[`I S=U'ACNF[JA�kC[JN`RZDF�Z[®�^[`LMNO_Z[`hwNOX=�^[`I��=L�kC[®�CNF[`LMDF�^QjLCEHhZ[`hjDF�=[®�^[`IFI
[a£]WT[JN�E^[`_=Ga[`hjW4[JNOIPAV_��!�=A�NF[JWY�HLCGa[`hwDF�=[c��XYU�LC_¢[a£eW4[JNFD�X=WTAV_j�YEHI�NF[JDFE^NF[`U�[`_sDJd

��� Q��=L ;�Q�>w7BG ��;=<N<n> ��>M7�;�Q�> �P5 ��� GJ9 ��9�<nQ�>@;������	�T9�7�Q,<

Ô��=[�IP[`GaAV_=h¢��LC�^AVU�LMN = BYIP[JNOkqLMDPACNFQ \]��Q \]X=NFkC[JQ��=LCI8WYNFAehYX=Ga[`h�LMB4AVXZD:DF�=NF[J[�DP[JN�LMB�QeDP[`I�ACf�EHU�LM�C[%h=LMDFL]R
GaAV_�DFLCEH_=EH_Z�j_Z[`LMNO�^QjD��¨A�BYEH�H�HE^AV_´IP�eQjACBZ©ª[`GaDFIJd!¤ª_�DF�=[cWYLCIPDJR4LCIPDPNFAV_=AVU'[JNOI%�=L`kC[�GJ�HLCIFIFEÑ¹.[`h�LC_Yh�GJLMDFLC�^AC�VXZ[`h
DF�Z[�ACBZ©ª[`GaDFI/EH_�WY�=ACDPAC�CNOLMWY�=EHG¨WY�HLMDP[`I�U�LC_eX=LC�H�^QCd �!A��¨[JkC[JN`Re�Z[JNF[¨DF�Z[�LCEHUµ�2LCI/DPA��YLC_=h=�^[¨IFDFLMNOI�LC_=h­_=[JBYX=�HLM[
GaAV_=IFEHh=[JNOLMBY�^Q�fÚLCEH_sDP[JN�DF�=LC_ [`E^DF�Z[JN¨k]EHIFX=LC�.EH_=IPW4[`GaDFE^AV_'ACN�[a£ZEHIPDFEH_Z�­GaAVU�WYXZDP[JN�U'[JDF�ZA]h=I:GaAVX=�Hh¢IFXZWYWTACNODJRsLC_=h
LMDPDP[`U'WYDFI�DPA��=LC_=hYGaNOLMf�D�[a£]W4[JNFD�IPQ]IPDP[`U�I�f�ACN�DF�=[�DFLCIP�j�=LChw_ZACD�WYNFAehYX=Ga[`h�NF[`�HEHLMBY�^[cLCh=kqLC_=Ga[`I`d
¤ª_wNF[`IFWTAV_YIP[CR=Õ=L`QeQVLCh
R�\]U�QeDF�
R=¯°[`E^N`RTLC_=h�b¨©ªACNF�CA�k]IP�]E � Û �WJ!LCh=LMW=DP[`h�L�U�LCG��=EH_Z[c�^[`LMN�_=EH_Z� LMWYW=NFAVLCGO��DPA

DF�Z[�WYNFACBY�^[`Uwd�Õ�E^NOIPD:DF�=[JQ�XYIP[`h'EHU�LM�C[a«¬WYNFAeGa[`IOIFEH_Z�cDP[`G��=_=EH�eXZ[`I:DPA�hZ[`IFGaNOE^B4[�[`LCG���ACBZ©ª[`GaD¨EH_ L®IP[JD¨ACf4EHU LM�C[`I
EH_�DP[JNOU I"ACfTIPDFLC_=h=LMN�h�_eX=U�[JNOEHGJLC�]LMDPDPNOE^BYXZDP[`IJR�IFX=GO��LCI�ACB=©¦[`GaD:U LM�V_=E^DFX=hZ[CRVLMNF[`L]Rs[`�H�HE^W=DFEHGJE^DlQCRZLC_=h�IPDFLMDFEHIPDFEHGJLC�
U'AVU�[`_sDFI�ACfTACBZ©ª[`GaD8LC_=h�GaACNF[!B=NOE^�V��DF_Z[`IFIJd
m�f�DP[JN8LCIFDPNFAV_ZAVU'[JN�I:LCIFIFE^�V_Z[`h�L��HLMBT[`�=DPA®[`LCGO� hZ[`IFGaNOE^B4[`h�ACBZ©ª[`GaD
IÚIPDFLMN`R4�VLC�HLq£]QCR
[JDFGMd J�R4DF�Z[­NO[`IP[`LMNOGO�=[JNOI%NOLC_wDF�Z[`IF[­DPNOLCEH_YEH_Z�¢hYLMDFL�DF�ZNOAVXZ�V��L¢hZ[`GJEHIFE^AV_]«¬DPNO[J[�LC�^�CACN�E^DF�=U DF�=LMD
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