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_��GEWHB>�pJ�J?JA�SDK�QmEWS�CTLGCF�&EIHJ>�NI>'�T�JA�QmEW>,p��T>'LJ>�EWCT�F>'EWHB>,N�c�SaEWH�S�EWM�?BNICT��CFEI>,N�NP>,�TS�CTL¦�*=�>�>�´BQR�GS�LJ>,p@}¥£�>�´BQF�­|
?JAD>'M�QmE�NWQFLJpBCT� UV�VNPCT� $Py¶C^pJ>'A�}�&�SDL�EWHJ>'SDN1MP�J?J?JA�>,��>,L�EkQFN����GQREI>,NISDQFA¯~^H�EIEI?¦�   mc1c1c.� �GNPK�| AD�i_¦� K�QF��� QFKF� ���� 
�T>,LJCF�G>'M* R�GQFp�QRLJ�  mLJ>'E���>�OTCTA% R>,K����¶}��®¡T�F¡ � EP´^E²��QFLJp�K,ADQFMIMPS���>'p�EWHB>,� QFM1�VCTA�A�C¤c�M'�

�*QFNWQFA�CT�TCF�JM1�F>,LJ>'M�pJS�OT>'NI�T>'p¶_b>��VCTNI>$EIHJ>.NI>'�T�JADQREWCTN���S�L�EI>,NIQFK'EISDCTL�>'OFCTA�OT>'p U �T���

•
QFNPK,[

→
QFK,>,X �µ�TA�K�X��B�TA�K�X:c�QFM�QFK�
��JS�NI>'p¶QR� EW>'N!EWHJ>$pJS�OT>'NI�T>'LJK,>.CF�³e!g hkjmlon��VNICT�`q��Fl��°jmsut�l l��F~BQFLJp

�TA�K�X H�QRM�K,ADCFMI>�NP>,ADQREWSaOT>,M�S�L�pJS�OT>'NIMP>�_�QRK'EW>'NISDQ¬SDLJK'AD�JpJS�LJ��X�QFK,S�ADA�Sw� QFNIK'[µH�QRM�>'OTCTA��BEWS�CTL�QFN���CTNPEIHJCTA�CT�TM
CTLJAa��c�SaEWHJS�L

γ
|©�³NPCFEW>'CT_�QFK�EW>'NIS�QiUw>R� �B�*S�E*H�QFM�Q�?�QFNIQFADCF�®EWCTNIz«c�SaEWHJS�L�EIHJSDM*�FNICT�J?����*]1HBSDM/MP�J�T�T>'MPEIM�EIH�QRE

�TA�K�X�c!QFM!QFK�
��JS�NI>,p°�VNICF�4Q�_�QFK�EW>,NPSD�J�0EWH�QmE!pJS�p�LJCRE!K,CFL�EkQRSDL�QFNPK,[fQFLJp�HJ>'LJK,>�EWH�QmE�EWHBSDM�NI>,�F�JA�QREISDCFL
>'OTCFA�OT>,p¶QR� EW>'N!EWHJ>.pJSaOT>,NI�F>,LJK'>�CF�/QRK,>,X �VNICF�9�TADK,X��

•
QFNPK,[

→
K'�TC�� � MIpJH�� �;MIpJHJ��� MPpJH �µQFLJpYMIpJHJ�;QFNI>­QFLJK'SD>'L�E$>,L��'�^�G>'M.SDL{EWHJ>i]���[ K�� K'AD>R~&QFLJp

HJ>'LJK,>.EWHJS�M1pJS�OT>'NI�T>'LJK,>�?BNI>,MP�J�GQF_JA���?BNI>,pJQREW>'M®QFNIK'[���K��TC���SDM�QFA�MIC¬?BNI>,MP>,L�E�S�L�pJS�OT>'NIMP>�CTNP��QFLJS�MI��M,�

•
K,NP?

→
NIH�QF[ �3�^SDQTz��JK'NI?¶SDM1�JLJS 
^�B>.EWCG��NICFEI>,CT_JQFK'EI>,NISDQB~Jc�HJS�AD>$NIHJQF[3QRLJp��^S�QFz _bCFEWH�MIHJC¥c NI>'K,>'L�E

���$]�c�S�EIH�CREWHJ>'N�?JH��^ADQB�

•
��M

→
AD>'��� ���GQFL�� CFEIHJ>,NiEkz�·®[�M'���JM�S�M­�JLJS 
��J>�EWC ��NICREW>,CF_�QFK'EI>,NPS�QB~ QFLJp�pBSDMPEWQFL�E­NI>,ADQREWSaOT>,MiSDL

CFEWHB>,N��³NPCFEW>'CT_�QFK�EW>'NIS�Q­HJQ¥OT>.CFEIHJ>,N!�V�JLJK'EISDCTLBM�UV>F� �J�a~�L�EINk� SDL�z�HJS �,CT_BSD�J�°���*� E�SDM1?bCFMIMIS�_JAD>�EIH�QRE�MPCT�G>
CF�
EWHB>,MI>�NI>'�T�JA�QmEW>'p�Ekz�·®[�M�>'OTCTAaOT>,p¶_���pJ�J?BADSDK,QREISDCFL�UV>F� �J�a~r\r�b�.S�NICF� ´�QFLBp{z.�b��>,pB>,NI�F>,L¦~u�B� X!QFK�EW>²|
NIS�CTA�CT�R�)}¥� }T�F��E E �¤| �OE���~u_J�BE�?BNI>,MP�J�GQF_JAa�@�GCFMPE.CF� EWHB>,MI>­Ekz�·®[�M$pJS�OT>'NI�T>'p��VNICT� >,QFKkH�CREWHJ>'N._b>'�VCFNI>
EWHJ>���NPCFEW>'CT_�QFK�EW>,NPS�Q¬QFNPCTMI>R�

•
HJS��G[

→
H��^K¥� � L^�JC�X®�¦HJS���[ SDM�c�>,A�Aa|©K'CTLJMP>,NPOT>'pYc�S�EWHBSDLY��NICFEI>,CT_JQFK'EI>,NISDQB~¦_J� E.S�E�pJC^>'M$LJCFE$H�Q�OT>

CTNPEIHJCTA�CT�TM S�L°��CTMPE�CREWHJ>'N�?JH�� ADQ�UV>F� �J�a~J�
SDNI��SaK,�BEI>,M�QRLJp�����QFLJCF_�QFK�EW>,NPS�QB~BQFAaEWHJCF�J�TH�EWHJ>'MI>�pJC�K,CTL�EkQFS�L
HJCT��CTA�CT�TCF�JM ���1|©ADS �F>.?JNICFEI>,S�LJMk����]1H��JM,~rHJSD��[µS�M®QFLJK,S�>,L�E�~b_J�BE�?JNPCT_�QF_BA���LJCFE®CTADpJ>'N�EWH�QRL{EIHJ>��³NPCR|
EW>'CT_�QFK�EW>'NIS�Q �*H��^K¥� S�M Q$NI>,K'>,L�E�?�QFNWQRADCT�$CF�rH����V�/QFLJp¬EIHJ>,S�N�K,ADCFMI>,M�E�NP>,ADQREWSaOT>1S�M��VNPCT� �*S�NI��S�K,� EW>,M�UV>F� �J�a~
� ��t�. �°j��Fs �^t�.kjOI �^h�4©t�.�4©t�sB1^hkjmsB1^t�sBx�nDxI��~ MPC�EWHJ>�H��^K��  mH����V�$QFLJK'>,MPEICTN�c�QFM�?BNICT_�QR_JA��YQFK�
��JS�NI>,p �VNPCT�
_�QFK�EW>'NIS�QiEIH�QRE�pJSDp�LJCRE�H�Q�OT>�HJS���[��

C



•
L�QFNIZ

→
�VpJLJ� ���VNIp � �µ�VNPp����JL�QFNIZ SDM!NI>'A�QREIS�OT>'A��GNP>,K'>,L�E ���.] c�SaEWHJS�L�EWHJ>

γ
|d��NICREW>,CF_�QFK'EI>,NPS�QB~BQFLJp

�V�JNPEIHJ>,NP�GCFNI>�SDM�QG?JQFNWQFA�CT��CF��L�QFNI�:c�S�EIHJSDL
γ
|d��NPCFEW>'CT_�QFK�EW>,NPS�QB���$LBA���L�QFNIZ¨S�M®NI>'?bCTNPEI>,p{EWCGNI>,�F�JA�QREI>

�VNIpJ[�X1�!��~^c�HBSDAD>��VpBL �����/H�QFM�MISaEW>,M �VCTN _bCFEIH�QRM c�>,A�ArQFM�MICF�G>�L�QFNWZu| CTLJAa�¬MPS�EI>,M,�*�VNIp �ªQFLJpG�VNIp�� QFNP>
OT>,N���pBSDMPEWQFL�EIA��YNP>,ADQREW>'p�U EWHJ>�HJCT��CTADCF�F�@SDM.LJCFE�pJ>'EI>,K�EkQF_BAD>G_�� X!Z [$\ ]0QFLJp�EIHJ>'��QRNI>GQFMIMPSD�TLJ>'p�EWC
pJS��u>'NI>,L�E!� � QF��Mk�²�*�VNIp��!�fS�M�L�QREWSaOT>�EWC­\ HJ>�c!QFLJ>'ADADQ�QFLJp°EIHJ>,L�H�QRM�HJCT��CTADCF�TM³SDL���HJNPCT��CT_�QFK�EW>,NPSD�J�
QFLJp@y��^K'CT_�QFK�EW>'NIS�Q ~ c�HJS�KkH{pJC�LJCFE�K,CTL�EkQFS�L�L�QFNWZ  RLJQFNW�-~�c�HBSDKkH{MP�J�T�T>'MPEIM®EIH�QRE�S�EWM�NP>,�T�BA�QREISDCTL�QFNICTMP>
QR� EW>'N1S�E!c!QFM�QFK�
��JS�NI>,pu�

�$?b>'NICTL�K'CT�G?BADS�K�QREIS�CFLJM.U�}¤�²�

•
HJS��G[ UV� �����

→
EWpBK � � ? "�X��-EWpBK �µQFLJp)? " X QFNI>GNI>'A�QREIS�OT>'A��YNI>'K,>'L�E­?�QRNWQFA�CT�TM,~*QRLJp � ��� SDM�c�>,ADA

K,CFLJMI>'NPOT>,p�c�S�EIHJSDL ��NPCFEW>'CT_�QFK�EW>,NPS�QB~ MIC�EWHJS�M.K,CF�JADp _b>�QFL�QFLJK'>,M�EWNWQRA³NI>'A�QREISDCTLBMIHJS�?¦� ��C¤c�>'OT>,N'~-EWHJ>'MI>
�T>'LJ>,M�QFNI>¬S�L CF?b>,NICFLJM.c�SaEWH LJCFL |©?�QRNWQFA�CT�TCF�JM$�F>,LJ>'M,~*QFLBp�LJ>'S�EIHJ>,N$EIpJK � LJCTN.?�" XµSDM�EWHB>¬��NPMPE��T>,LJ>
SDL�EWHB>,SDN.CT?b>'NICTLu~
MIC�EWHJS�M�K,QFLJLJCFE�H�Q�OT>G>�OTCTA�OT>'p)_���MIS��G?JAa�@pJ�J?BADS�K�QREISDLJ��Q��T>,LB>�EWCT�F>'EIHJ>,N.c�S�EIH�SaEWM
?JNICF�GCREW>,N!NI>'�TSDCTLu�

�®LJK'AD>�QRN�Ud}¤���

•
K'�^MIX

→
K'�^M � �4K��^Mky��&K�� M �;QFLBp K�� MWy QFNI>¬QFLBK,SD>'L�E.?JQFNWQFA�CT�TM�CF��>�QRK²H CREWHJ>'N�QRLJp�QRADMIC�CF� K'�^M �­�

K'�^MWX:HJQFM!Q�?�QFNWQRADCT��K,_JA/UwQFADMPC ��LJC¥c�L�QFM��G>�E²�1��c�S�EWHBSDL
β, γ

|d��NICFEI>,CT_JQFK'EI>,NISDQB~^MPCiS�E�SDM ?bCTMIMPSD_JA�>�EWH�QRE
EWHJ>'SDN K,CF�G��CTLGQFLJK,>'MPEICTN�NI>'�T�JADQREW>'p°K�� M �fQFLBp�K�� MWy�� ��C¤c�>�OT>,N'~J��CTNP>�pJSDM�EkQFL�E�NP>,A�QmEWS�OF>,M CF� K'�^MIX�QFNP>
�VCT�JLBp­SDL�pJS�OT>'NIMP>1_JQFK'EI>,NISDQ�QFLBp­?JNPCT_�QF_JAa��HJQ¥OT>!pJSaOT>,NIMP>��V�JLJK'EISDCTLBM,�/��CTN
>�´BQF��?JA�>F~TQ�MI�J_B�wQR�GS�A��$�VCT�BLJp
SDL �$QFL�EWHJCF�GCFL�QFM/K,QF��?b>,MPEINIS�M�U �.� �®¡OEB} ��¡T�F�
QFLJp¬CREWHJ>'N

γ
|©�³NPCFEW>'CT_�QFK�EW>'NIS�Q�H�QRM�_b>,>'L�K,Cm| EWNIQFLJM��V>,NINP>,p

c�S�EIH��T>'LJ>'M$�VCTN�AD>'�JK,S�LJ>iMP�^L�EIHJ>,MIS�M,�i]1H^�BM,~ c�>¬pJCF�J_BE$c�HJ>�EWHJ>'N.EIHJ>­NI>'�T�JADQREWCTN��{NPCTAD>�CF��K��^MWX  mK,_JA�SDM
QFM�CTA�p�QFM1EIHJ>.pJSaOT>,NI�F>,LJK'>�CF�*K��^M � �VNICT�9K��^Mky��

��OTCFAD�BEISDCTL�_���pJ�B?JADS�K�QREISDCFL Ud}¤���

•
"�S�[

→
EWQFNI]$~'EkQF?u~¥EWMIN'�-EWQFN* mEIMIN QFNP>�NI>'K,>,L�E-?�QFNIQFADCF�TM,~¥QFLJp!"�S�[ SDMuc�S�pJ>,Aa��K,CTLBMI>,N�OT>,p�SDL

γ
|©�³NPCFEW>'CT_�QRK'EW>'NISDQB�

��EIHJ>,N�Ud}¤���

•
?J�JNIz

→
�TK'O �1�
]1HJ>°CFLJA��Y?�QFNWQRADCT��CF�!�TK�OB�fc�>°S�pJ>,L�EWSa��>,p c!QFM�NPEIK�X�~&c�HBSDKkH S�M�LJCFE�NP>,�T�BA�QREI>,p�_��

?J�JNIz�~JMIC¬c�>.pJC�LJCRE ��LJC¥c c�H���EIHJSDM!c�QFM�S�LJK,A��JpJ>'p�S�L�]
>'SDKkHJ�GQFLJL � X�QF_J��� M®QRL�QFA��^MPSDM,�

�
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>'SDKkHJ�GQFLJL�QFLJp�X!QF_J�GU ¡R£T£�E��r?BNICT?bCTMP>�EWH�QmE&S��^?�QFNIQFADCF�TCT�JMu]���M&NI>'�T�JA�QmEW>*EWHJ>�MWQF��>��T>'LJ>F~¤EWHJ>'L.EWHJS�M >'OTCFA�OT>'p
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�G>'L�EkQRNP���GQREW>'NIS�QRA¯~�H�EIEW?u�P  ¤c1c1c.� ��NIK²|©A��­_u� K,QF����QFKR� � �  m�T>,LJCF�G>'M* R�GQFp�QRLJ�  RLJ>�E ��>�OTCTA5 m>,K����°¡ ��}¥¡�C � EP´^E²�rQRLJp
K,A�QRMIMISa��>,p�EWHJ>'� QFM1�VCTA�ADC¥c�M,�

]��«pJ�J?JA�SDK,QREWS�CTL�?BNI>,pJQREW>'M®QFK�
��JS�MISaEWSDCFL�CF�*NP>,�T�BA�QREI>,p��T>,LB>°U �T���

•
QFNPK,[��ªpJK,��z

→
pBK'EW[��m[®M
pJS�MIK'�JMIMP>,p­QF_bC¤OT>R~TQRNIK,[�S�M-CFNPEWHJCFADCT�FCT�JM¦c�S�EWHBSDL

γ
|d��NPCFEW>'CT_�QFK�EW>'NIS�Q �-pJK,�Jz�~

c�HJS�K²H S�M.QFADMPC ��LJC¥c�L)QFM$� �Pp �­~ S�M$?JNP>,MI>'L�E�S�L ��L�EW>'NICT_JQFK'EI>,NISDQ�_B�BE�LJCFE.SDLY�GCFNI>­pJS�MPEWQFL�EIA���|©NP>,ADQREI>,p
γ
|d��NICFEI>,CT_JQFK'EI>,NPS�Q¬QRLJp�MI>'>,��M�EWC¬H�Q�OT>�_b>,>'L{QFK�
��JS�NI>'p¶_������$]$~�?b>'NIH�QF?BM��VNICT� �
SDNI��SaK,�BEI>,M,�

•
QFNPK,[ ��L�QRNWZ

→
L^�JC�Z�� L^�JCTZ S�M�SDL ��L�EI>,NICF_�QFK'EI>,NPS�Qi_B�BE1LJCFE!SDL�CREWHJ>'N!NI>'A�QREIS�OT>,M!QRLJp�MI>'>,��M!EWCiH�Q�OT>

_b>,>'L{QFK�
��JS�NI>,p�_������$]$� X�CREWH¶QFNPK,[µQRLJp�L�QFNIZ�H�Q¥OT>.CTADpB>,N1CTNPSD�TS�LBM!c�SaEWHJS�L�EIHJ>
γ
|d��NICFEI>,CT_JQFK'EI>,NISDQB�

•
QFNPK,[��:L�QRNWZ

→
L^�JC�·��¤[�M-c�SaEWH�L^�BC�Z�~¤L^�JCT·�SDM&SDL ��L�EW>'NICT_JQFK'EI>,NPS�Q�_J�BE
LJCFE
S�L���CTMPE-CFEIHJ>,N-NI>'A�QREIS�OT>'M,�

•
K,_BA � K�� MIX

→
EkQF����� K�� MIX QFLJp�K,_JA-QRNI>.?�QFNWQRADCT�FM!c�S�EIHJSDL�EIHJ>

β, γ
|d��NICREW>,CF_�QFK�EW>,NPS�QB~Bc�HJS�AD>�EkQR���µSDM

?JNI>'MI>'L�E®SDL ��L�EW>,NPCT_�QFK�EW>'NIS�Q­MI�JKkH{QFM � >'NIMIS�LJSDQ­_J�BE�LBCFE�S�L��GCFNI>$pJS�MPEWQFL�E
γ
|d��NPCFEW>'CT_�QFK�EW>,NPS�QB�

•
K,NP? ���VLJN

→
QFLJMIX�� QRLJMWX:c!QFM�QFK�
��JS�NI>,p�_�� ���.]$~J?BNICT_�QR_JA���Qm� EW>,N�EWHJ>$pJSaOT>,NP�T>,LJK'>.CF�³e!g³hkjmlon �VNPCT�

G&nJIK.²n j­MI?b>'K,S�>,M,~/QFLBp)H�QRM�K'ADCTMP>�HJCT��CTADCF�TM$SDL CFEIHJ>,N�?JH�� ADQB~&c�HJSDA�>¬K,NP? QFLJp �VLJN�QFNP>GQFLJK'SD>,L�E�L�QREIS�OT>
�T>'LJ>,M�c�SaEWHJS�L���NICFEI>,CF_�QFK'EI>,NPS�QB�

•
A��^MIz�� EWpJK'[

→
EWpJK'[��JAa�^MWz�H�QFM1QiK,CT��?JA�>�´°HJS�MPEWCFNP�GCF� ���.]$~JQRM1pBC^>,M!EWpBK,[�~�QFLJp�EIHJ>,MP>.�T>'LJ>,M�QFNP>

pJS�MPEkQFL�EWAa�°NI>,ADQREW>'p¦�

�®LJK'AD>�QRN�U E����

•
K,NP? �9�VLJN

→
MP�JK,[��*X�CFEIH)NP>,�T�JADQREWCFNIM�QFLJp�EWHB>GNI>'�T�JA�QmEW>,p��T>'LJ>°QFNI>GQFLJK'SD>'L�E�L�QREWSaOT>��T>,LB>,M�c�SaEWHJS�L

��NICFEI>,CT_JQFK'EI>,NISDQB~JMIC�SaE�S�M1H�QFNPp�EWC¬pJ>'EI>,NI��SDLB>.Sa�-EIHJ>.pJ�J?JA�SDK�QmEWS�CTL�?BNI>,pJQREW>'M�EWHJ>.NI>'�T�JADQREWS�CTL�CFN�LBCFE��

•
K,NP? �9�VLJN

→
MI�BK�X��*X�CREWH)NI>'�T�JADQREWCFNIM�QFLBp)EIHJ>GNI>,�F�JA�QmEW>,p��T>,LB>�QFNP>°QFLJK'SD>'L�E�LJQREWSaOT>G�T>'LJ>,M�c�SaEWHJS�L

��NICFEI>,CT_JQFK'EI>,NISDQB~JMIC�SaE�S�M1H�QFNPp�EWC¬pJ>'EI>,NI��SDLB>.Sa�-EIHJ>.pJ�J?JA�SDK�QmEWS�CTL�?BNI>,pJQREW>'M�EWHJ>.NI>'�T�JADQREWS�CTL�CFN�LBCFE��

•
K,NP? � �VLJN

→
EWpBK,[��/]1HJ>�NP>,�T�BA�QREISDCTL�CF��EIpJK,[ _����VLJN�MI>,>'�GM�EWCY_b>�SDLBpJSDNP>,K'E�U ��H�QmEIEWCF?�QFpJH���Q¥�)>'E

QFA¯��~/�B�
X!QFK�EW>,NPSDCFA �Y}¤� �B� E C � C¤|��OD������©L QFL�� K�QRMI>F~/K,NP?¨QFLJp��VLJN�QFNI>°QFLJK'SD>'L�E�?�QFNIQFADCF�TM�QFLJp QFNP>°_bCFEIH
HJS��THJA��.K,CTLBMI>,N�OT>,p¬c�SaEWHJS�L

γ
|d��NPCFEW>'CT_�QFK�EW>'NIS�Q �-EWpBK,[:SDM/Q�NP>,K,>'L�E�?�QFNWQRADCT�®CF��� pJQ � QRLJp­H�QRM�Q�K'CT��?JAD>²´

HJS�MPEWCTN���CF� ���.] _b>��VCTNI>�EIH�QRE,��X�>'K�QF�BMI>i�°QRL���CR��EIHJ>,MP>iHJCT��CTA�CT�FM®QFNP>�S�L
β, γ

|d��NICFEI>,CT_JQFK'EI>,NPS�QB~ c�>
K�QRLJLJCFE1NI�BAD>�CT�BE!EIHJ>$?bCTMPMIS�_JSDA�SaE©�¬EWH�QmE!EWpJK'[fc�QFM1NI>'�T�JADQREW>'p�_��°K'NI?�QFLBp��VLBN!_b>'�VCTNP>�EIHJ>.QRK�
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