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NdHe.ABJEC:<;<u P :KN<SA47DC2>87:<;/.9~72>4e.A;=Y�DVY3D=EI:@Z­fT2PEIH ��® N<S?X>X5S?2>8e.AX¯D=B7H7:@;C:<D/SAn%8725.AZ9:OEI:@;�° ®K± ;I.A872>a7D �b®C²
.A478 ��³ D=Ed.m;KBpS?X>Y3Z�:<;CD@��NdH7.A;I.ANOEI:@;C25�@:<8,~FY�.|8J2t.AZ�:@EC:<;�SAnl6mY`;C.mEI2>S?4�° 
�± ;I.m8725a7DqSAnc6mY`;C.mEI2>S?4 � 
<²
.A478�.A4�.A;CZ­4Ra7ZQ~p:<;´��uQ�cH7:kECSAEd.AX�Be.A;VEI25N@X5:Q4Ra7ZK~M:@;q2>D ��µ �q®�¶ �q³ uk·�:@E �]¸ ° 
<¹ ° ® ~M:QECH7:
DC25�@:};I.�EI25S|.A478+º ® ¸ ��®=¹?» .A4J8,º ³ ¸ ��³w¹A» EIH7:94Ra7ZQ~p:<;Q87:@47DC2PEI2>:<DQSAn¼EIH7:}N@S?X5X>S?258JD´.m478+D=EI.A;CD@�
;C:<D=BM:@N@EC2>0?:@X>YAu P :�47Shf½87:Oxe47:�EIH7:�Be.ANd¾R2>476knz;I.ANOEI25SA47D

¿ ®rµÁÀ Â º ® °¯Ã® ±ÅÄ u>Æ ²
SAn�ECH7:�N<S?X>X5S?2>87D<�J.A478

¿ ³�µ À Â º ³ ° Ã
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(b)

&('�)+*-,�.0/21�354 ± . ²76 .m872t.AX 8725DVEI;C2>~7aJEC25S?4}nza74JN@EI2>S?47D�.A478 ± ~ ² DVEd.mEC25NyDVEI;CaJN@EIaJ;C:´nÅ.mN@EISA;CDcnzS?;lEIHJ:
N<S?X>X5S?2>87D<� S?~`Ed.A2>47:<8Q~FY´EIH7:98;:pUW:=<Rae.mEC25S?47D¬nzS?;�~J254e.A;VYqZ92_^`ECa7;C:@D�N@X5S?D=:<8QfT2>ECHKEIHJ: 6?> UWN<X>S?DCa7;=:Au
@ H7ShfT4�.A;=:]:O^J.AZ�B7X>:<D´nzSA;Q.A;=Z 4Ra7ZK~M:@;k� µ Ä Ç`�'D=25�@:];I.�EI25S � µBA�CED .A478,.|xJ^`:<8+N@S?X5X>S?258
Be.ANd¾R254J6Qnz;I.ANOEI25SA4 ¿ ®rµFA�C Æ?�JfTH72>X5:bECH7:yD=EI.A;cBpS?X>Y3Z�:<;¼B7.ANd¾R25476knz;I.mN@EI2>S?4 ¿ ³ 25Dl2>47N<;=:1.AD=:<8¯us�eS?;
¿ ³ EIHJ:¼D=Y3DVEI:<Z 25D¬254qEIH7:g25Z�Z9:@872t.�EI:'0325N@25472PEwYySAn7ECH7:¼D=B72547S38e.AXRX>2547:sZ9.A;C¾m:<8Q~FY�EIH7:g872>0A:<;=6?:<47N@:SAn¬EIH7:HGJI A X52>Z92PE¼Smn�ECH7:�N<S?;=;C:<D=BMSA4787254J69DVEI;CaJN@EIaJ;C:ynÅ.AN@ECS?;<u

SAn�ECH7:�D=EI.A;CDT254�ECH7:y0?S?X>a7Z9: » u
K N<N@:<DCD%ECS/EIH7:gEIH7:@;CZ�S`8JY34e.mZ92>N<D�SmneEIH7:lZ�2P^3ECa7;C:g25D�SA~JEd.A2>47:<8K~RYKDCS?XP0325476�EIH7:98�;=47D=EC:<2543U!: :<;=4725¾m:

± 8;: ² :=<Rae.mEC25S?4JDqnzS?;y~J254e.A;VY�Z�2P^3EIa7;=:<D�a7D=25476�EIH7:kEwfgSmUwN@S?Z�BMS?4J:<4FE 6 S?6?:@;CD\U > S?a74J6 ±�6?>q² N@X5S?D=a7;C:mu
�cH7: 6?> nzS?;=Z½25D¬;C:<X>2t.A~JX5:%nzS?;�EIH7:gS?47:gN<S?Z�BMSA47:<4FE�D=Ed.m;�BpS?X>Y3Z�:<;«D=Y3D=EC:<ZMLON ÄQP .A478QD=H7ShfTD%.bD=B72547S38e.AX
2547DVEd.A~72>X52PEwY�254QH72>6?H7XPYK.mD=Y3Z9Z�:@EC;C2>NlHe.A;=8kDCB7H7:@;C:TZ�2P^3EIa7;=:<D9LSR A�P u K ~7;C2>:@npS?aJECX5254J:¼;C:@6F.A;=8725476/254FEI:@6?;I.AX
:=<Rae.mEC25S?4+EIHJ:<S?;=25:<DknzS?;jZQaJX>EI2>N<S?Z�BpS?47:<4FEKZ92_^`ECa7;C:@Dj25Dk6?2P0?:<4{254 K B7BM:@47872_^ K u��cH7: 6?> UWN<X5SADCa7;=:
LOT	<RD<u ± K u Ç ² U ± K u Â ²�P nzS?;QECH7:}EwfgSmUwN@S?Z9BpS?47:@4FEjZ92_^`ECa7;C:m�sa7DC2>476GEIH7:�2>4REC:<;C.AN@EC25S?47DK6?2>0A:<4�~FYUT	<3D@u
± Ç`uPÆ ² � ± Ç`u Ç Â ² � ± Ç`u Ä�VR² ��.A4J8 ± Ç3u Ä�DA² .mD�2>47B7aJECD<��f¼.AD�43aJZ9:@;C25N<.AX5XPY�D=S?X>0A:<8 ~FY#a7D=25476�EIHJ:XW%25N<.A;C83U
Z9:OEIH7S38¯uZY|S?4FEI:\[l.A;CX>S9D=25ZQaJXt.mEC25S?47D¼a7DC2>476�ECH7:�DI.AZ�:�254FEI:@;I.ANOEI2>S?47D�.AD�2547B7a`EID�.A478�Z9:<.ADCaJ;C254J6�ECH7:
D=EI;=a7N@ECa7;C:jnÅ.ANOEIS?;=D´.�E´D=:<X>:<N@EC:<8�EIH7:@;CZ�S`8JY34e.mZ92>N<DyBpS?254FEID@��Y`2>:<X>87:<8�:O^`N<:@X5X>:<4FE´.A6?;C:@:<Z�:<4FE�fT2>ECH�ECH7:
6?> N<X>S?DCaJ;C:Au�vw4�S?a7;´f¼S?;=¾�ECH7:]EIHJ:<;CZ�S38JY34e.AZ�25N]N@S?47D=25D=EC:<47NOY+SAncECH7: 6?> N@X5S?D=a7;C:]f¼.ADk:@4JnzS?;CN@:<8
fT2>EIHG.}DC254J6?X5:K.A8�]=a7DVEd.A~7X>:QBe.A;C.AZ�:@EI:@;_^a`�.}DC2>Z9B7X>:´D=N1.AX>25476]SAn%EIH7:QnzSA;CZb^-ced µ ^ ¹ °�ced�f ±hg fji µ N�fID ²
fT2>EIH�°�cSd µ�± °�c ¶ °kd ²C¹ ÇkD=H7Shf¼:@8GS?47XPY}D=Z].AX>X 872PL :@;C:@47N<:@DbN@S?Z9B7.A;C:@8�ECSkEIH7:�a747D=N1.AX>:<8�nzS?;CZ�u

�cHJ:|DVEI;CaJN@EIaJ;C:�SAn�EIH7:�~72>4e.A;=Y�Z92_^3EIa7;=:�25Dk87:@DCN<;=25~p:<8{~FY+EIH7:�EIHJ;C:<:�Be.m;=EI25.AX¼DVEd.mEC25N�DVEI;CaJN@EIaJ;C:
nÅ.AN@ECS?;CDJlmced ± G ²Qµbn cSd ¶po º%c º�d�qr cSd ± G ² �'fT2>ECH g fji µ NQfID<u�vw4J8725N<.mEI2>S?4�SAn�.G8J:<Z�2P^`25476�EI;C.A47DC2PEI2>S?4�2>D
EIH7:|872>0A:<;C6A:<47N@:�SAn�.mX5XcD=EC;Ca7NOEIa7;=:�nÅ.ANOEIS?;=D].mE�EIHJ:�X5SA476�f¼.10?:@X5:<4J6AEIH�X>25Z�2>EsGFI A �lZ9.A;C¾R254J6�ECH7:
tju+vxwzy={�|�}+}"vxwz~ SAn�EIH7:bD=Y3D=EC:<Z�u K 4}:�^7.mZ9B7X>:/SAn�.K872>0A:<;=6?25476´D=EC;Ca7NOEIa7;=:/nÅ.AN@ECS?;¼2>DgBJX5SAE=EI:<8]254}��2567u Ä uPÆEIS?6?:OEIH7:@;�fT2PEIH�EIH7:´N<S?;=;C:<D=BMSA4787254J6};I.A8J2t.AX�87:@47DC2PEwY�8725DVEI;C2>~7aJEC25S?4�� ®Å®<±h�?² uT�oSA;/.jxJ^`:<8�.A;=Z 43aJZQ~M:@;
� µ Ä Ç3��D=25�@:�;I.mEC25S � µ A�C�D .A4J8 N@S?X5X>S?258{87:@47DC2PEwY ¿ ®Gµ A�C ÆGfg:�B7X>SAE}EIHJ:GN<S?X>X5S?2>8iN@S?;C;=:<Xt.�EI25SA4
nza747N@EC25S?4JDqnzS?;q254JN<;C:<.ADC2>476�DVEd.A;qBpS?X>Y3Z�:<;�Be.ANd¾R254J6�nz;I.ANOEI2>S?4¯u K D´N1.A4�~M:9DC:@:<4+254���2>67u Ä uPÆ ± . ² ��ECH7:
;C25D=25476]N<S?4FEd.mN@Ey0m.AX5aJ:\� ®z®<± ° ®C² D=256?47.AX5Dy.m4�:@LM:<N@EC2>0A:9.�ECEI;C.AN@EC25S?4�~M:OEwf¼:@:<4�ECH7:kN<SAX5X5SA2587D@�M2>4787a7N@:<8�~FY
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EIH7:TD=EI.A;sBMSAX>Y3Z9:@;CD@u'�cH725Ds2>Ds.qD=256?4e.�EIa7;=:cSAn ECH7:T87:<B7X>:@EC25S?4j:@LM:<NOE1�REIS�~p:�8J25DCN@a7DCD=:<8}2>4j87:@EI.A25Xe~p:<X>S f�u
�oaJ;=EIHJ:<;�2>47N<;=:1.AD=25476}SmnrECH7:kD=EI.A;VUW87:<4JDC2>EwYA� nzS?;=N<:<D�ECH7:QDVY`DVEI:@Z�EIS�87:O0?:@X5S?B�X5SA476mUw;C.A476?:��ea7NOEIae.�EI25SA47D
.A478q:@0?:@4FEIae.AX>X>YyECS�8J:<Z�2P^M�A.mD«fT2PEI47:@DCD=:<8Q~FYyEIHJ:r8J2>0?:@;C6?:@47N<:gSAn3EIH7:rX5Shf GRUW0m.AX>a7:<D«254�SAn`EIH7:sDVEI;CaJN@EIaJ;C:
nÅ.AN@ECS?;c254���2>67u Ä uPÆ ± ~ ² u

vw4jS?;=87:<;�EISyN1.mX5N<aJXt.mEC:gEIHJ:l~7254JS`8e.mX`X>2547:@D<�?2PE'25D�Z9SA;C:lN@S?4F0?:<4J25:<4FEsEIS/N<S?47D=2587:@;'EIH7:¼N<S?47N@:<4FEI;C.mEI2>S?4
D=EI;=a7N@ECa7;C:�nÅ.AN@ECS?;<��l ®,+.-3± G ² �RfTH725NdH925Dr.�X5254J:1.A;sN<SAZQ~72547.mEI2>S?4kSAn ECH7:TEIH7;=:<:/B7.A;=EC2t.AX7DVEI;=a7N@ECa7;C:�nÅ.AN@ECS?;CD@u
�cH7:´N@S?47N@:<4FEI;C.mEI2>S?4�D=EI;=a7N@ECa7;C:�nÅ.ANOEIS?;c2>Dc87:@xe4J:<8G.mD

l ®�+.-R± G ²%µ0/21³ l ®z®<± G ²�¶3/21® l ³5³C± G ²�4 Ç /e®�/e³ l ®z³d± G ² f ±ÅÄ u Ä?²
fT2>EIH�EIH7:9N<S?4JN<:<4FEC;I.mEC25S?47D / c µ � c ¹ � f ±�g/µ N�fID ² u��cH7:].AB7B7;=SF.ANdH�ECS|EIHJ:<;CZ�S38JY34e.AZ�25N<Dq25D�EIHJ:<4
6?2>0A:<4�EIH7;=S?a76?H�EIHJ:qD=a7Z ;CaJX5:sLSR A � RJÆ P(5

X>25Z687�9 l ®,+.-3± G ²%µ G	:<;>= � 1 � ±?/e³ f8@(fA; ²� / 1³ BDCFE f ±ÅÄ u VF²
fTH7:<;=: � ±?/e® f8@(fA; ²kµHG]±?/e® f � f8@(fA; ²C¹ � 25D´EIH7:JIy25~7~JDQnz;C:<:�:@47:<;=6AY G9±,/e® f � f8@(fA; ² Bp:<;kBe.A;VEI2>N<X5:
.A478K@½87:@47SAEI:@DlEIH7:bB7;C:@DCD=a7;C:ySAn EIH7:�Z�2P^3ECa7;C:mu'vw4}S?;=87:<;rEISQD=25Z�B7X52Pn YKEIHJ:�47SAEI.mEI2>S?4¯�Ff¼:/DC:@E / ¸ /e³ `N<X5:<.A;CXPY?� /e®%µ Æ 4L/ u P :TD=S?X>0A:<8jEIH7: 8;:pUw: <3a7.mEI2>S?47D'nzS?;%872PL :@;C:@4RErN@S?ZQ~72>4e.mEI2>S?47D'SmnMECH7:TBe.A;I.mZ9:OEI:<;=D
��.m478 � N@Sh0?:<;=25476´.yfT2587:c;C.A476?:T254kECH7:T87:<47D=2>EwYjB7X5.A47: ± ¿ ® f ¿ ³W² u	8y4JN<:cEIH7:TN@S?47N<:@4FEI;I.�EI25SA49DVEI;CaJN@EIaJ;C:nÅ.AN@ECS?;<��T <ou ± Ä u VR² �`25Dg¾34JS fT4�.ADgnza747N@EC25S?4]SAn / nzS?;l.´x`^J:@8�B7;C:@DCDCaJ;C:yEIH7:MI�2>~7~7Dgnz;=:<:�:@47:<;=6AY9N1.A4�~p:
N1.AX>N<a7X5.mEI:@8�~FY�EwfgS�DC2>Z9B7X>:�254FEI:@6?;I.mEC25S?4JD<u/vw4���2567u Ä u Ç ± . ² � .A4G:O^J.AZ�B7X>:´nzS?;�EIH7:´DC:<N@S?478�87:@;C2>0m.mEC2>0A:
��N N ±,/M² 25D�B7X>SAECEC:<8�nzS?;�N<S?47DVEd.A4FEKB7;C:@DCDCaJ;C:>O@ ¸QP @q° Ã® µ Ç�N`��.A;=Z 4Ra7ZQ~p:<;K� µ Ç�.A478�D=25�@:9;C.mEI2>S
� µ A�CED u��cH7:RI�2>~7~7Djnz;C:<:|:<47:@;C6AY{2>D�ECH7:<4�SA~JEd.A2>47:<8{~FYi2>4FEI:<6A;I.mEC254760� N N ±?/M² .mX5S?476�25D=S?~e.A;=D<u�vWn
� ±?/M² He.mDQN<S?4JN1.10?:�Be.m;=EID@� ± 2 u :mu>��2>n(� N N ±,/M²�S A nzS?;´DCS?Z�: / UW;C:<6A25S?4 ² ��EIHJ:]D=Y3DVEI:<Z"B7He.AD=:OUwD=:<Be.m;I.mEC:<D
.A478�ECH7:�~MS?aJ478e.A;=25:<Dq.A;=:9N<.AX5N@a7Xt.�EI:<8�~FY�EIH7:�N<SAZ9Z�S?4�Ed.A476A:<4FEKN@S?47DVEI;CaJN@EI2>S?4�SA4�ECH7:s� ±?/M² 03D@u /
N<a7;V0?:<D@u��cHJ25DQN@S?Z9Z�S?4`U�Ed.A4J6?:<4FEQN@S?47DVEI;CaJN@EI2>S?4+6?ae.m;I.A4FEI:@:<DQECHe.mEQB7.A;=EC2t.AXrNdH7:<Z�25N<.AXrBMSAEC:<4FEI25.AX5D´SAn
:@0?:@;=Y|N<S?Z�BpS?47:<4FE/He.10?:KECH7:KDC.AZ9:�0m.AX5aJ:´S?4�~MSAECH�N@S`:�^J2>D=EC254769B7He.AD=:<D<u K Db2>Eb25D�BM:@;=nzS?;=Z9:@8�S?4G.A4
25DCSA~e.A;<�o.m478|nzS?;cxJ^`:@8|EI:@Z9Bp:<;C.mEIaJ;C:A�eECH7:´BJ;C:<D=DCa7;=:Q.A4J8|EI:@Z9Bp:<;C.mEIaJ;C:q.A;C:´.AX>DCSkEIH7:qDI.mZ9:�~p:@Ewfg:<:<4
Ewf¼S�B7He.AD=:<Db.A478|.AX5XMN<S?4J872>EC25S?47DlnzSA;cB7He.AD=:´N@S`:�^J2>D=EC:<47N@:K.A;=:�nza7X>x7X5X5:@8¯u

�cHJ:yN<S?47DVEd.A4FECD�Smn«254FEI:@6?;I.mEC25S?49nzS?;gECH7:�N1.mX5N<aJXt.mEC25S?49SAn-� ±?/M² ECH7;CS?aJ6?H}EIH7:/872>LM:<;=:<4FEI25.AX : <3a7.mEI2>S?4
± Ä u VR² .A;C:q87:@EC:<;=Z92>47:<8|~RY�nzS?;=ZQa7X5.mEI2>476�.9~pS?a7478e.m;=YFUW0m.AX>a7:�B7;CS?~JX5:<Z .mDbnzS?X>X5ShfTD<u @ 2547N@:qECH7:TIy25~7~JD
nz;C:<:´:<47:@;C6AY|25D/.A4�:�^3EI:<4JDC2>0A:Qnza747NOEI25SA4G~7aJE/254�2PEID�X52>D=EbSAn%4e.mECa7;I.mX¬0m.A;=2t.A~7X>:<D ± � f8@(f / fA; ² S?47X>Y�SA47:
:O^3EI:@47DC2P0?:}0m.A;C25.A~7X>: ± �G² .AB7Bp:1.A;=D<�	T%a7X>:<;VU D´ECH7:<SA;C:<Z).AD=DC:<;VEIDKECHe.mEqEIH7:9nza747N@EC25S?4 � µWGK¹ � ZQa7DVE
He.10?:�EIH7:ynzS?;=Z L Ç P(5

� ±,/M²sµ�± Æ 4X/M²ZY ®@±,/M²�¶[/\YM³d±?/M² f ±ÅÄ u DA²
fTH7:<;=:|fg:�S?Z�2>E=EI:<8]@ .A478^; nz;CS?Z ECH7:|.A;C6?aJZ9:@4RE9X52>D=E<�¼.ADjfg:G.A;=:�fgS?;C¾R2>476,.mE�xJ^`:<8];�.AX5S?4J6
.A4�25D=S?~e.A;@u vWn�47S+DVEd.A;=D�.A;=:�B7;=:<DC:@4FE�254�ECH7:GDVY`DVEI:@Z ±,/�µ A?² EIHJ:_I�2>~7~7D9:<47:@;C6AY�BM:@;}Be.A;VEI2>N<X5:
;C:<8Ja7N<:@DjECS�EIHJ:}NdH7:<Z�25N<.AX¼BpSAEC:<4FEI25.AXgSmnTHe.A;C8+D=B7H7:@;C:<Dj.�EQEIH7:]6?2>0A:<4+B7;=:<DCD=a7;C:J@juG�¬S�87:@EC:<;CZ�254J:
EIH72>D<�cf¼:G.AB7B7XPY�ECH7: [l.A;=4e.AHe.A43U @ EI.A;CX>25476 LOR?Ç P :�^JBJ;C:<D=DC2>S?47D}nzS?;�EIH7:�B7aJ;C:GHe.m;C8`UWDCB7H7:@;C:�: <3a7.mEI2>S?4
SAn�D=EI.mEI:mu vWny47S�N<S?X>X5S?2>87D�.A;C:|B7;C:@DC:<4FE ±?/ µ Æ ² �lEIH7:_Iy25~J~7D�nz;=:<:|:<47:@;C6AY�BM:@;]Be.m;=EI2>N<X>:|2>D]:=<Rae.mX
EIS�ECH7:}NdH7:@Z92>N1.AXrBMSmEI:<4FEC2t.AXrSAncEIHJ:}D=EI.A;CDk.�EKEIHJ:}DI.A2>8,B7;=:<DCD=a7;C:`@ju��¬S�87:OEI:<;=Z92>47:9ECH7:}NdH7:@Z92>N1.AX
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BMSAEC:<4FEI25.AXlSAnbEIH7:�D=EI.A;CDknzS?;�.�6?2>0A:<4{B7;C:@DCD=a7;C:m�lf¼:�N1.AX>N<a7X5.mEI:@8+EIH7:�:=<Rae.mEC25S?4{SAn/D=Ed.�EI:�SAny.�B7a7;=:
D=Ed.m;VUwBpS?XPY`Z�:<;�DVY3D=EI:@Z fT2>EIH#EIHJ:�S?4J:OUwN@S?Z�BMS?4J:<4FE08;:pUW:=<Rae.mEC25S?4#N<X>S?DC:@8 fT2PEIH 6?> u��eS?;�� µ Ç3�
fTH7:<;=:�ECH7:jD=Ed.m;VUwDVEd.A;�2>4REC:<;C.AN@EC25S?4�BpSAEI:@4FEI2t.mX'25D�a7XPEI;I.mDCSAn E<��2>Ey2>D´.mN<N<aJ;I.mEC:jECS|:@Z9BJX5ShY�.�Z�:1.A4`U�xe:<X>8
.AB7B7;=Sh^`2>Z].mEC25S?4 LSR Ä �#R V ��R D �#R Â �#R�$ P�± Y�� K ² nzS?;sEIHJ:b872>;C:@N@EgN<S?;=;C:<X5.mEI2>S?4knza747NOEI25SA4]SAnMEIH7:bBMS?XPY3Z9:@;CD<�
� ³>³d±h�?²9µ 4 P »e³>³d±h�?² �gfTH7:@;C: P µ ± G��#; ² CFE ui�oSA;kXt.A;=6?:<;�.A;=Z 4Ra7ZQ~p:<;CDjEIHJ: Y�� K ~p:<N@S?Z�:<D�X5:<D=D
.AN<N@a7;I.mEC:Au�vw4�EIHJ: Y�� K ��aJDC:]SmncEIH7:9N<S?Z�B7;C:@DCD=25~72>X52>EwYGDCa7Z ;CaJX5:�X5:1.m87D´ECS|EIHJ:}DC2>Z9B7X>:A�?<Rae.A87;C.mEI2>N
:O^`B7;C:@DCD=25S?4�nzS?;lEIH7:�:�^JN@:<D=D�-b:@X5Z�H7S?XPEI�/nz;=:<:�:<47:@;C6AY������qSAn¬EIH7:�D=EI.A;VUWBMSAX>Y3Z9:@;lD=Y3DVEI:<Z LSR Â P 5

�	��� ¸ P �����» µ º 1³
Ç

 P »7³5³C±h�?² 87Ã � ¸ Æ

Ç P q»e³>³C± AF² º 1³ f ±ÅÄ u Â ²
fT2>EIH�ECH7:��oSAa7;C2>:<;�EI;C.A47DVnzS?;CZ q»e³>³d± G ² SAngECH7:knza747NOEI25SA4 »7³5³I±��A² uj�e;=S?Z T	<ou ± Ä u Â ² .A~pSh0?:A�«fg:�SA~JEd.A2>4
EIH7:y:�^JN@:<D=DbDVEd.A;cNdH7:@Z92>N1.AXMBMSmEI:<4FEC2t.AX P YM³�� ��� µ � �	�
� ¹ � º ³�µ P q»e³>³C± AF² º ³ .A478�EIHJ:�EISAEI.AX DVEd.A;cNdH7:@Z92>N1.AXBMSAEC:<4FEI25.AX¯2>4�ECH7:HY�� K .mD P Y ³¬µ X>4���º ³ °¯Ã
�� ¶ P q»7³5³C± AF² º ³ C ±ÅÄ u�$ ²

�cHJ;CS?a76AHKEIH7:rB7;=S`N@:<87a7;=:¼87:@DCN@;C25~p:<8Q.A~MSh0A:A�AECH7:g~pS?a74J8e.A;C2>:<D-� ±,/�µFAF² .A478H� ±?/�µ Æ ² .A;=:g¾R47ShfT4
nzS?;g:O0?:@;=Y}BJ;C:<D=DCa7;=:M@ .A478}.m4�.AN<N@a7;I.�EI:�2>4REC:<6?;C.mEI2>S?4�SAn2� N N ±?/M² N<.A4}~p:/Bp:<;=nzSA;CZ�:<8¯u 8�47N@:bECH7:/:�^7.mN@E
nz;C:<:g:<47:@;C6AYq2>D�¾R47ShfT4¯�F.mX5XRSAEIHJ:<;?<3a7.A4FEI2>EC25:@D�SAn7254FEI:@;C:<DVE'N<.A4Q~p:gN<.AX5N@a7Xt.mEC:<8¯� nzS?;¬2547DVEd.A4JN<:gECH7:¼B7.A;=EC2t.AX
NdH7:<Z�25N<.AX«BMSAEC:<4FEI25.AX5D Y ®@±?/M² .A478 Y ³C±,/M² Smn%N<S?X>X5S?2>87D�.A478GDVEd.A;=D<�p;C:@DCBp:<N@EC2>0A:<X>YA� fTH72>NdH�.A;C:q47:@:<87:@8�ECS
BM:@;=nzS?;=ZÁECH7:�Z9.AB7B72>476KSmn�EIH7:bB7He.AD=:y872t.A6A;I.AZ�D%nz;CS?Z EIHJ:/Ewf¼S�UwN<SAZ9BpS?47:@4RE¼EISKECH7:/S?4J:OUwN@S?Z�BMS?4J:<4FE
87:<D=N<;C2>BJEI2>S?4�254]DC:<NOEI2>S?4 Ä u Ç`u T�^7.mZ9B7X>:<DlSmn�D=SmUw8J:@EI:@;CZ�2547:@8�Be.A;VEI2t.mXMNdH7:@Z92>N1.AXMBMSmEI:<4FEC2t.AX>Dl.A;=:�DCH7ShfT4
254���2>67u Ä u Ç ± ~ ² u @ S?Z9:QEC:<NdH74J25N1.mX%87:@EI.A25X>D�S?4�EIH7:jD=S?X5aJEC25S?4�SmnrECH7:j872>LM:<;=:<4FEI25.AX': <3a7.mEI2>S?4 ± Ä u VR² .A;=:
B7;C:@DC:<4FEC:<8G2>4 K B7Bp:<47872_^��/u

vw4JDC258J:KEIH7:´DCB72>47S38e.AX¬X5254J:A�oEIH7:´X525Z�2>ECD lmcSd ± G I A?² .mE=Ed.A2>4�47S?4JB7HFY`D=25N<.AX��M47:<6F.�EI2>0A:´0m.AX>a7:<D/.ADCD=SmU
N<2t.�EI:<8�fT2>ECH|EIHJ:KB7HFY3DC2>N1.AX�2547DVEd.A~72>X52PEwY}SAn'ECH7:KZ�2P^3ECa7;C:q.A6F.m2547DVE/B7H7.ADC:´DC:<B7.A;I.mEC25S?4 u [¼SA47DC: <3aJ:<4FEIXPY?�
.KDCS?X>aJEI2>S?4}SAn�ECH7:�2>4REC:<6?;C.AXp:=<Rae.mEC25S?47D¼25Dl47SmElBpS?DCD=25~7X>:/EIH7:@;C:m�e.A478�.m~MSh0?:�ECH7:�N@;C2>EC25N<.AXMBJ;C:<D=DCa7;=: @��@�
EIH7:bN<S?47N@:<4FEI;C.mEI2>S?4]DVEI;=a7N@ECa7;C:/nÅ.mN@EISA;7l ®,+.-3±?/ f�G µ AF² 25Dra747¾R47ShfT4�2549DCS?Z�:b2>4FEI:<;V0m.AX�� /�± @ ² u'vw4]ECH7:
:O^J.AZ�B7X5:kSAng��2>67u Ä uÈÇ ± . ² �¯ECH7:j254FEI:@;=0m.AX'2>D A�C R S /]S A�C R D uQ�cHRa7D@��2PEy25Dy4J:<N<:@DCDC.A;=Y�EIS�2>4REC:<;=BMS?X5.mEI:
l ®�+.-R±,/ f�G µ AF² ECSqSA~JEd.A2>4QEIH7:TD=:<N<SA478]87:@;C2P0A.�EI2>0A:(��N N ±?/M² nzSA;s.AX5X / �3.A4J8�ECH725D%2>D%DCH7ShfT4}.mDg.yD=S?X52>8�X>2547:
254K2>4k��2>67u Ä u Ç ± . ² u��cHJ25D�f¼.1Y?�?EIHJ:¼254FEC:<6?;C.mEI2>S?4´Smn+T <ou ± Ä u VR² N<.A4Q~p:¼Bp:<;VnzS?;CZ�:<8¯u���:g:<Z�B7He.AD=25�@:gEIH7.mE
EIH7:y2>4REC:<;=BMS?X5.mEI2>S?4]2>DlDC2>Z9BJX>Y�87S?47:�2>4}S?;C8J:<;lEISknÅ.AN@25X>2>Ed.�EI:cEIH7:y2>4FEI:<6A;I.mEC25S?4¯u��cH7:�;C:<D=a7X>EC25476K~72547S38e.AX
X5254J:<D�.A;=:�2>4787:@BM:@4787:<4FEKSAn¼ECH7:jB7;C:@N<25D=:92>4FEI:<;=BMSAXt.mEC25S?4�D=NdH7:<Z�:A��.AD�X5S?476�.ADyECH7:92>4FEI:<6A;I.AX%: <3a7.mEI2>S?4
EIH7:@S?;C2>:<D%.A;=:cN1.AB7.A~7X5:¼SAno;C:<.ANdH7254J6�ECH7:lB7;=:<N@25DC:cD=B7254JS`8e.mX��A2 u :mu>�?ECH7:lBpS?254FECD'254QfTH72>NdHkEIH7:9GsI A UwX52>Z92PE
SAn%EIH7:KD=EI;=a7N@ECa7;C:QnÅ.mN@EISA;/872P0?:<;=6?:<D@u @ 2547N@:KEIHJ25D/2>D�47SAE/D=EC;C25NOEIXPY�ECH7:QN<.ADC:m�«.A478�DCSAZ9:OEI25Z�:<DTfg:kHe.10?:
EIS}DVEIS?B�DCX>256?HFECX>Y�~p:@nzS?;=:KEIH7:KDCB72>47S`87.AX�2>D�;C:<.ANdH7:@8¯�¯EIH7:@;C:j.A;=:KD=Z].AX>X�2>4e.AN@N<a7;C.AN<2>:<D�2>4787a7N@:<8�~FY�ECH7:
254FEI:@;CBpS?Xt.mEC25S?4�B7;=S`N@:<87a7;=:KEIH7.mEy6?;=S f½fT2PEIHGECH7:KfT258`EIHGSAn%ECH7:Q2>4REC:<;V0A.mX�� / fTH7:<;=:k47S}DCSAX5aJEC25S?47DbSAn
EIH7:�254FEI:@6?;I.mX':=<Rae.mEC25S?4�EIHJ:<S?;=25:<DqN1.m4�~p:knzS?a7478¯u9vw4�ECH7:k0`2>N<2>472>EwY�SmngECH7:9N@;C2PEI25N<.AX'BpS?254FE ¿ �®�� A�C Ä �
EIH7:9Z92>DCDC2>476�2>4FEI:<;V0m.AX�� / 2>D´0?:@;=Y�DCZ9.AX5Xr.A4J8�EIH7:9254FEI:@;CBpS?Xt.�EI25SA4�2>D´;=:<X525.A~7X>:Au�-b:@;C:9ECH7:}~72>47S38e.AX5D
DCH7S?aJX58�~p:j.AN<N@a7;I.mEC:A��fTH72>X5:´nzSA;yH7256?HJ:<;�B7;=:<D=DCa7;=:<D ± Be.ANd¾R2>476}nz;I.ANOEI2>S?47D ¿ ® S ¿ �® .A478 ¿ ®�� ¿ �® ² ECH7:~72547S38e.AX>D/.m;C:QZ�S?;C:Q.AB7B7;=Sh^`2>Z].mEC:K~7a`EyDCH7Shf	;C:1.mDCS?4e.m~7X5:´~M:@He.10`2>S?;<uq�eS?;bH7256?HJX>Y|.AD=Y3Z�Z9:OEI;=25NKDVY3DVU
EI:<Z�D ± ��� A�C Æ N ² 2>Er~p:<N@S?Z9:@DgZ�S?;=:b.m478]Z�S?;C:T872! �N<a7XPErECSK6?:OE¼D=S?X5a`EI25SA47DsSAn ECH7:/2>4REC:<6?;C.AXe:=<Rae.�EI25SA47D
254�EIH7:y0325N@25472PEwY]Smn�ECH7:�DCB72>47S`87.AX¯X52>47:�.A478�ECH7:�N1.AX>N<a7X5.mEI2>S?4}SAn�~72547S38e.AX>Dl25Dc4JSAETBMSADCDC2>~7X5:mu
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&('�)+*-,�.0/21�� 4 ± . ² T�^J.AZ9BJX5:ySAn¬EIH7: Iy25~7~JDlnz;C:<:�:@47:<;=6AY�� ±,/M²y± 87.ADCH7:@8�X>2547: ² B7X5SmECEI:@8�.A6F.A2>47D=E
EIH7:�DVEd.A;kBpS?XPY`Z�:<;KN<S?47N@:<4FEI;C.mEI2>S?4 / µ /e³ 2>4{DVEd.A;\UwBpS?X>Y3Z�:<;´N<S?X>X5S?2>8,Z92_^3EIa7;=:<DKnzS?;�� µ Ç`�
DC2>�<:�;I.mEC25S � µ A�C�D .A4J8i.GxJ^`:<8�B7;C:@DCD=a7;C: O@ µ Ç�N`uU� ±?/M² 25DjS?~JEI.A2547:@8+nz;CS?Z)254FEI:@6?;I.mEC25S?4
SAnyEIHJ:G872>LM:<;=:<4FEI25.AX�:=<Rae.mEC25S?4 ±ÅÄ u VR² �cfTH7:@;C: l ®,+.-3± G µ A f /M² 2>D]N1.mX5N<aJXt.mEC:<8�nz;=S?Z EIH7: 8;:pU
:=<Rae.mEC25S?4JD ± N<25;=N<X>:<D ² u§�cH7:�DC:@N<S?478 87:<;=2>0m.mEI2P0?: � N N ±?/M² 2>D|2>4FEI:<;=BMSAXt.mEC:<8#~FY .�N<aJ~725N�DCB7X>2547:
254FEI:@;CBpS?Xt.�EI25SA4 ± D=S?X52>8QX52>47: ² u��cHJ:�2>47DC:OEsDCH7ShfTD � ±,/M² .mn EC:<;%D=a7~JEI;C.AN@EC25476�.yX>2547:<.A;�nza74JN@EI2>S?4¯�R.A4J8
87:<Z�S?47DVEI;C.mEI:@D¯EIH7:%N@S?4F0?:O^��mN@S?47N<.h0A:lBe.A;VEID�SAn3EIHJ25D nza74JN@EI2>S?4¯u ± ~ ² W�.A;VEI2t.mXANdH7:@Z92>N1.AX?BpSAEC:<4FEI25.AX5D
SAnsEIH7:jN@S?X5X>S?2587D Y ®@±,/M² .m478�SmnrECH7:jD=EI.A;CD Y ³I±,/M² �«B7X5SAE=EI:@8�.A6F.A2>47D=E�ECH7:jD=EI.A;yN<S?4JN<:<4FEC;I.mEC25S?4 /
nzS?;'EIHJ:cDI.AZ�:cBe.A;C.AZ9:OEI:@;CDr.AD%254 ± . ² u K ErECH7:T~MSAa7478e.A;=25:@D%SAn /�µ A .A478 /�µ Æ?�%� ±,/M²c± 87.ADCH7:@8
X52>47: ² 2>Dc:=<Rae.AX�ECS�ECH7:�NdH7:<Z�25N<.AX¯BpSAEI:@4REC2t.AX>DcSAn�N<S?X>X5S?2>87Dc.A478�D=EI.A;CD@�e;C:@DCBp:<N@EC2>0A:<X>YAugvw4 ± ~ ² �7EIHJ:
EISAEI.AX¯87:@47DC2PEwY�ºF° Ã® ±?/M² .mX5S?476QECH7:�25D=S?~e.A;c2>DcB7X5SAE=EI:@8|.mDTfg:<X>X�u
·�:OE9aJD96?2P0?:�.�~7;C2>:@nbS?aJECX5254J:�SAnbECH7:�:O^`BM:@;C2>Z9:@4REI.AXlnz;I.mZ9:Of¼S?;=¾�a7D=:<8{EIS�Z9:<.ADCa7;=:�EIH7:�B7He.mDC:

~MS?aJ478e.A;=25:<D�SAn�EIH7:´87:<Z�2P^`254J6jEC;I.A4JDC2>EC25S?4�254�EIHJ:q�eaJ258�BJHe.ADC:muc�cH7:K:�^`BM:@;C25Z�:<4FEI.AX52>D=EIDHLSR%N P D=ECa7872>:<8
Ewf¼SjDC:OEIDTSAn¬D=EI.A;lBpS?X>Y3Z�:<;\UwN<SAX5X5SA258jZ92_^3EIa7;=:<DcN<SA47DC2>D=EI2>476QSAn¬BpS?X>Y ± Z�:@ECHFY`X>Z9:OEIHe.mN<;=Y3X5.mEI: ²/± WaY Y K ²
Be.A;=EC25N@X5:<Dg.A4789BMSAX>Y ± ~7a`Ed.A872>:<47: ²b± W � ² DVEd.A;gBMS?XPY3Z9:@;CDsfT2>EIH9DC2>�<:/;C.mEI2>S?D ��� A�COV RK.A4J8 ��� A�C Æ NJ�3;C:�U
DCBp:<N@EC2>0A:<X>YAu	WaY Y K Be.A;=EC25N@X5:<D«fg:<;C:¼D=Y34FEIH7:@DC25�@:<8knzS?X>X5ShfT25476�.�D=Ed.m478e.A;=8QB7;CS3N<:@87a7;=:;LOR�R P u @ EIS3Nd¾�DCa7D\U
BM:@47DC2>S?47D%f¼:@;C:TB7;=:<Be.A;=:<89:<2>ECH7:<;%2>4kN<2>DVUw8J:<N1.mHRY387;=S?4e.ABJHRECHe.AX>:<47: ± N@25DVUW87:<N<.AX52>4 ² S?;%N@25D\Uw87:@N1.AX>254���EC:@EC;I.�U
HRY387;=S?4e.ABJHRECHe.AX>:<47: ± EI:OEI;C.AX52>4 ² Z92_^3EIa7;=:b.mDl.A4�25478J:O^RUwZ9.mEINdHJ:<8]D=S?X>0A:<4FE1u%�cHJ:<DC:/D=Y3D=EC:<Z�D¼He.10?:/~M:@:<4
:<D=EI.A~7X>25DCHJ:<8{.ADjHe.A;=8{D=B7H7:@;C:�Z9S387:<X>D L Æ Ç P u+�cH7:�0?S?X>a7Z�:]nz;I.ANOEI2>S?4 ¿ ® fl.ADjN<.AX52>~7;I.mEC:<8+a7D=25476�ECH7:S?47DC:OEySAn'ECH7:KH7.A;C8GD=B7H7:@;C:Knz;=:<:<�@254769EI;I.m47DC2PEI25SA4¯�7Ed.A¾m:<4GECS}~M:K.mE ¿ ®lµ A�COV R V .A478GSA~7DC:@;=0?:@8�.ADbECH7:
43aJN<X5:<.mEI2>S?4GSAns2>;C2>87:<D=N<:<4FEyN@S?X5X>S?2587.AX�N<;VY`DVEd.AX>D<u��cH7:JW ��D=EI.A;�BpS?X>Y3Z�:<;=Dbfg:<;C:kBJ;C:<B7.A;C:@8�~RYG.A472>S?4725N
BMS?XPY3Z9:@;C25�<.mEI2>S?4�nzS?X5X>ShfT25476|.A4,:@D=Ed.m~7X52>DCH7:@8,B7;CS3N<:@87a7;=: L_Æ A%A �gÆ A Æ P u @ Ed.A;K.A;CZ�D´fg:<;=:}D=Y34FEIH7:@DC2>�<:<8
~RY�BpS?X>Y3Z�:<;=25�<2>476�~7aJEI.A872>:<47:jfT2>ECH�D=:<N<SA478e.A;VY�~7a`EwY`XrX52PEIH72>a7Z­.AD´2>472>EC2t.mECS?;<uj�cH7:9;C:@DCa7XPEI254J6|X>2>0325476
BMS?XPY3Z9:@;yNdHe.A254JDqfg:<;=:9N@S?a7B7X>:<8�ECS�ECH7:jNdH7X5SA;CS?D=25Xt.m47:kX52>47¾R25476�.A6A:<4FEKH7.h032>476|2>87:1.mX5X>Y Â �rÆ Â .A478 Ä Ç
@ 2PU�[¼XPUw6A;CS?a7BJD<u¬�cH7:cZ9SAX5:<N@a7Xt.m;¬fg:<2>6?HFEID��
	]SAnoEIH7:9W ��.A;=Z9D¬f¼:@;C:�.A8�]=a7DVEI:@8jECSy6?2>0A:lD=EI.A;'BpS?X>Y3Z�:<;=D
fT2>EIH�0A.mX5a7:@D´SAn�� � 1
�
 E � 1 µ A�C A Æ�$?Ç�� 9�� �.9��	 � C 9�� ��9 Ã L Æ A Ç P .AD´N<X5SADC:9ECS D�A 47Z .AD´BMSADCDC2>~7X5:mu K X52>47:1.A;
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q = 0.18
q 
q 

~ 0.18~
~ 0.49~

(a) (b)

&('�)+*-,�.X/21 /24 ± . ² �¼2547S38e.AX>D�nzSA;bEIHJ:QZ92_^`25476mUW87:<Z�2P^`2>476QEI;C.A47DC2PEI2>S?4�2>4GD=EI.A;�BpS?X>Y3Z�:<;VUWN<S?X>X5S?2>8
Z92_^3EIa7;=:<DjnzS?;98J2>LM:<;C:@4FE}.A;=Z 43aJZQ~M:@;CD}� µ Ç#f Â f1Æ Â f Ä Ç ± nz;=S?Z EIS?B�EIS�~pSAE=EIS?Z ² .A478iD=25�@:
;I.mEC25S � � A�COV RJu @ Y3ZQ~pS?X5D/Z].A;=¾|:�^`BM:@;C25Z�:<4FEI.AX�;=:<DCaJX>EIDyN@S?Z�Be.A;C:@8GfT2>ECHGEIH7:@S?;=Y ± X52>47:<D ² nzS?;
� µ A�CED�A uy�cHJ:KEIH72>4GD=EC;I.A2>6?HFE�X>2547:@D�.A;=:KEI2>:<X52>47:<D@u ± ~ ² @ .AZ�:k.ADb254 ± . ² nzS?;/.A4�.A;=Z�4Ra7ZK~M:@;
� µ Ä Çk.A478�872PL :@;C:<4FE�DC2>�<:�;I.�EI25SAD � u

W��½BpS?X>Y3Z�:<; ± � µ Ç ² fl.mDyB7;C:@Be.A;C:@8�.AD�.};C:Onz:<;C:@47N<:jDVY`DVEI:@Z|u´�cH7:kBe.A;VEI25N@X5:@Dy.A478�D=EI.A;�BpS?X>Y3Z�:<;=D
f¼:@;C:�NdHe.m;I.ANOEI:<;=25�@:<8�a7D=25476´X5256AHREg.A4J8}DCZ9.AX5Xp.A4J6?X5:�47:<a`EI;CSA4}DCN<.mECEC:<;C2>476 ± @ K � @7² L Æ A?Ä�P u%�cH7:/;C:<D=a7X>ECD
.A;C:jDCaJZ9Z9.A;C2>�<:@8�2>4���.A~JX5: Ä uPÆ?u @ .AZ�B7X5:@D�f¼:@;C:�B7;C:@Be.A;C:@8�~FY�Z�2P^`25476 WaY Y K D=a7DCBp:<47D=25S?4JD´fT2>ECH
W�� D=ECS`Nd¾�DCS?X>aJEI2>S?47D<u Tr.mNdH�DC.AZ9BJX5:Qf¼.AD�H7S?Z�S?6?:<4J25�<:@8�~RYGB7;CS?X>S?476?:@8�EIa7ZQ~JX5254J6�.A478�.AX5X>Shf¼:@8�ECS
:=<Ra725X>25~7;C.mEI:q.A4J8�S?~7DC:@;=0A:<8�~FY|:OY?:j.mE/;CS3S?Z�EI:@Z9Bp:<;C.mEIaJ;C: ; µ Ç D�� [ L_Æ AQV�P ubvw4�.AX>X¬DC.AZ�B7X5:@DbfT2>ECH
� � A�C V RJ�F.A878J2>EI2>S?4kSAnMBMSAX>Y3Z9:@;�EIS�D=a7DCBp:<47D=25S?4JDrfT2PEIH ¿ ®��pA�C Æ 4�A�COV ~7;=S?a76?HFEg.A~pS?aJE1�FD=a7N<N@:<D=DC2>0A:<XPY?�
B7He.AD=:�DC:@Be.A;I.�EI25SA4}254FEISKN<S?X>X5S?2>8e.AXe6F.AD¼.A478�X>2 <Ra7258 ± S?;g87:<Z�2P^`2>476 ² �FEC;C25BJX5:�N<S3:O^`25DVEI:<4JN<:ySAn«6F.mD<�JX>2 <Ra72>8
.A478}N@;=Y3D=EI.AX��`.A478}6?.ADVUWN<;=Y3DVEd.AXpN<S3:O^`25DVEI:@47N<:murvw4�DC.AZ�B7X5:@DrfT2PEIH ��� A�C Æ N`�J.A8J872>EC25S?4�SAn�BpS?X>Y3Z�:<;sxe;CDVE
X5:<8QECSy�ea72583UwN<;VY3D=Ed.mX7N<S3:O^`25DVEI:@47N<:Q`J.yZ�:@Ed.mD=Ed.m~7X5:l6?.ADVUWX52 <Ra72>8K~72>47S38e.AXJ~Ja7;C2>:<8j2547D=2587:gEIH7:c: <3aJ25X52>~7;C2>a7Z
�ea72583UwN<;VY3D=Ed.mX¬N@S`:�^`25D=EC:<47N@:K;=:<6?2>S?4�fl.ADb:<47N@S?a74FEI:@;C:@8�.mE�H7256?HJ:<;TBMSAX>Y3Z9:@;TN<S?47N@:<4FEI;C.mEI2>S?47D\L_Æ A�D�P ulvw4
.AX5XMN1.AD=:<D<�o87:@Z92_^`25476kDVEd.A;VEI:<8�fT2>ECH7254�D=:@0?:@;I.AX«H7SAa7;CD@�pN@;=Y3D=EI.AX5X>25�<.mEI2>S?49fT2PEIH72>4�EwfgS�8e.1Y`D@u

�cHJ:K;C:@DCa7XPEIDb254G��256?D@u Ä u Ä7± . ² .A478 ± ~ ² DCH7Shf½ECHe.mE�EIH7:@S?;=Y|.A478|:O^`Bp:<;C2>Z9:@4FEy.A;=:´2>4|6?S3S38G.A6?;=:<:�U
Z9:@4RE<u��cH725Dj25Dk~J;CS?a76AHRE9.A~pS?aJE�� v	�	
 y��
� EIH7:�a7DC:�SAn�.A4FY,nz;C:@:�Be.A;I.mZ9:OEI:<;=Dj254+EIH7:�nzS?;=Z9:@;<�%EIH7.mEf¼S?aJX58,.mX5X5Shf nzSA;K.�;C:<D=N1.AX>25476|SAncD=25�<:@DKS?;´87:<4JDC2>EC25:@D<u�vw4,Be.A;VEI2>N<a7X5.A;<�«EIH7:9DI.AZ�:9EC;C:@4787DQ.m;C:9nzSAa7478
.ADQnza747NOEI25SA47DQSAnTEIHJ:�D=Y3D=EC:<Z�Be.A;C.AZ�:@EI:@;CDj��.m478 � u �gY,2>47N<;=:1.AD=25476���.�EQxJ^`:<8 � ± ��2567u Ä u Äe± . ²C² �EIH7:b87:<Z�2P^`254J6qEC;I.A47D=2>EC25S?4jZ�S 0A:<D¼ECSKX>S fg:<;gD=EI.A;gB7.ANd¾R25476Knz;C.AN@EC25S?4JD ¿ ³ .m478]EIHJ:bN@a7;=0A:<Dc~p:<N<SAZ9:T�o.mE<u�cH7:�Z9S?DVEk25Z�BpS?;=EI.A4FEKS?~JDC:<;V0m.mEI2>S?4+nz;CS?Z EIH7:�;=:<D=a7X>ECDkDCH7ShfT4{254���2>67u Ä u Äe± . ² 25D´EIHe.mEKEIH7:|� µ Ç
.A478�� µ Ä Ç�Z�2P^3ECa7;C:@D�D=H7ShfB<Rae.AX52PEd.mEC2>0A:<X>Y�EIH7:|DI.AZ�:�B7He.AD=:�~p:<He.10325SA;<�l2 u :mu>�¼.�B7He.mDC:�872t.A6A;I.AZ
fT2>EIH�6?.ADVUWX52 <Ra72>8GN<S3:O^`2>D=EI:@47N<:muk�e;CS?Z EIHJ25DyBpS?254FEySAns0325:Of��«.}N<S?X>X5S?2>8 ¶ÁÄ Ç U\.m;CZ�D=Ed.m;yZ92_^`ECa7;C:KD=EI2>X5X
;C:<D=:<ZQ~JX5:<D�.kDC2>Z9BJX5:/N@S?X5X>S?258]BMS?XPY3Z9:@;lZ92_^3EIa7;=:�;I.mECH7:<;lECHe.A4��l- @ uo-bShfg:@0?:@;<�o2>El25DcDCaJ;CB7;=25DC2>476QEIH7.mE
EIH7:qB7He.AD=:K~pS?a74787.A;=Y {���y u t fT2PEIH|2547N@;C:1.mDC254J69DVEd.A;Tnza747NOEI25SA4e.AX52PEwY?u K B7B7.A;C:@4RECX>YA�oECH7:<;=:@nzS?;=:A� Ä Ç Uw.A;CZ
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;=<?>5@ .0/21�3 49Y|S?X>:<N@a7Xt.A;cNdH7.A;I.ANOEI:@;C25DVEI2>N<DTSAn�W�Y Y K B7.A;=EC25N<X>:<Dc.m478 W �#D=EI.A;TBMS?XPY3Z9:@;CD<u

D=Ed.m;CD�.A;C:�Z�S?;C:y:  �N<25:@4FEb8J:<B7X>:@Ed.m4RECDcEIHe.A4�X52>47:1.m;lBMSAX>Y3Z9:@;CD@u
�#HJ:<4 � 25D¼8J:<N<;=:1.AD=:<8�~7aJEc�|;C:@Z].m2547DsxJ^`:<8 ± ��2567u Ä u Äe± ~ ²C² �J.A6?.A2549.KZ�SAEI2>S?49Smn�EIH7:b~72547S38e.AX>DrECSX5Shf¼:@; ¿ ³ 25DgS?~7D=:<;=0A:<8¯ur�cH72>D¼EI;=:<478�2>D y u�u y t v	�j~ EISKECH7:�S?4J:�B7;C:@8725NOEI:@8�~RY�EIHJ: K 8 Z�S387:<X ± D=:<:y��2>6?D<u

Ç ± : ² U ± n ² 2>4 6 :@n\u?L Æ Ç P u ² �cH7:´B7He.AD=:´D=:<Be.m;I.mEC25S?4�25DT47SmE/.jDC2>Z9BJX5:�HFY3~7;C2>8�~p:@Ewfg:<:@4�EIH7: K 8 .A4J8�ECH7:
He.A;C8kD=B7H7:@;C:TZ92_^3EIa7;=:¼~7aJEsD=H7Shf�.�4JS 0A:<Xe~p:<He.10325SA;�fTH725NdHkSA47:cN<S?aJX58QEI;C.AN<:¼~e.ANd¾´ECSy47S?4`Uw.A87872PEI2P0`2PEwY?u
K N1.A;=:@nza7X�Z].mB7B7254J6}SAn%EIHJ:QN<a7;=;C:@4RE�DVY3D=EI:@Z$254FECS�.}47S?4e.m87872>EC2>0A:KZ�2P^3EIa7;=:KfgS?a7X58|EIH7:@;C:@nzSA;C:k~p:QSAn
254FEI:@;C:<DVE1u > :OE1��254�0`2>:@f Smn¼EIHJ:�nÅ.ANOE´ECHe.mE�EIHJ:9DVEd.A;\UwD=EI.A;´.A478�EIH7:9N<;CSADCDq254FEI:@;I.ANOEI25SA47D�8725D=B7Xt.1Y�D=SAn E
Ed.A2>X5D<�pDCaJNdH�.9Z].ABJB725476925D�4JSAE�DVEI;I.m256?HFECnzSA;=f¼.A;C8�.m478�.mECEC:<Z�BJEIDb254�ECH725D/8725;=:<N@EC25S?4�.A;C:´EIH7:QD=a7~#]=:@N@E
SAnyN<aJ;C;C:@4FE}254F0A:<D=EC256F.�EI25SA47D<u��cH7:G.A~7DCSAX5aJEC:�ECH7:<;=Z9S38JY34e.AZ�25N�D=EI.A~72>X52>EwY�SAn�ECH7:�X>2 <Ra7258�B7H7.ADC:�fT2>X5X
~M:j254`�ea7:<4JN<:<8�~FY�EIH7:jN@S?Z9Bp:@EC25476�N@;=Y3D=EI.AX%B7He.mDC:<D�EIH7.mE�Z].1Y�B7;C:@:<Z�BJE�EIH7:j87:@Z92_^J2>476}EI;C.A47D=2>EI2>S?4¯u
-b:<;=:A�oEIH7:´:O^`N<2PEI2>4769BpS?D=DC25~J25X52PEwY}S?Bp:<4JD/a7B¯�oEIH7.mEbnzSA;bD=25�<:q;I.�EI25SAD �BA A�C�D .A478�� ��Ä Ç`�oN<S?X>X5S?2>8`UwDVEd.A;
DCa7Bp:<;=Xt.mE=EI25N@:<DlD=25Z�25X5.A;'EISQECH7S?DC:yD=:<:@4�2>4]EIHJ: �l- @ Z9.1Y9~p:yD=EI.A~7X>:A�`fTHJ:<;C:<.ADlnzS?;gDCZ9.AX5X>:<;rDC25�@:�;I.�EI25SAD
.A478��mSA;¼nza747NOEI25SA4e.AX52PEI2>:<DsEIH7:�N@;=Y3D=EI.AX5DlfgS?a7X>8�~M:�Smn¬ECH7:DC DCa7~7X5.mECEC25N@:OUwZ�:<XPE UFEwY3BM:musvw4�ECH725DgN<S?4FEC:O^3E1�e2PE
Z].1Y}~p:�DC2>6?472>x7N1.A4FEcEIH7.mETD=EI.A;CD�N<;VY`DVEd.AX>X52>�<:�S?4JX>Y]fTHJ:<4�� ��ÄQV LSNFÇ P u

@ 2547N@:|EIHJ:GNdH7:<Z�25N<.AX�BMSAEC:<4FEI25.AXTSAn�ECH7:GD=EI.A;CD9254�~pSAECHiN<S3:O^`2>D=EI2>476,B7H7.ADC:@D}25DjEIH7:�DI.AZ�:A�c2PE]2>D
BMS?D=DC2>~7X5:�EISk25Z9.A6?2>47:T47Shf�ECHe.mE¼~MSAECH�.A;C:/~7;CS?aJ6?HFEc254FEISKBe.A;=EC2t.AXpN<SA4REI.AN@E¼fT2>EIH}.Q;C:<D=:<;V0?S?2>;lSAn¬D=EI.A;CD@�
254�fTH72>NdH+EIH7:}DVEd.A;=DkHe.10?:}ECH725DQN@S?Z�Z9S?4�0A.mX5a7:9SAnTEIH7:}NdHJ:<Z�25N1.mX¼BpSAEI:@4REC2t.AX uG�cH7:}fgS?;C8EC Be.A;VEI25.AX(U
H7:<;=:�Z9:<.A47DrEIHe.mEgEIH7:bN<S?4FEI.AN@E¼25Dl.mDCDCaJZ9:@8}EISKZ9.mEC:<;C25.AX52>�<:lECH7;CS?aJ6?H�.KD=:<Z�2PUwBp:<;=Z9:<.A~7X>:�Z�:<ZK~7;I.A4J:
EIHe.mE|.AX>X5ShfTD�EIH7:�Be.AD=DI.A6A:�SAnKD=EI.A;VUWBMS?XPY3Z9:@;CD�~7aJE|47SAE|SAnKN<S?X>X5S?2>87D]EIHJ;CS?a76AH�2PE1u�·�:OE ¿�F³ ~p:�ECH7:Be.ANd¾R25476{nz;I.ANOEI2>S?4#SAnKECH7:�DVEd.A;\UwBpS?X>Y3Z�:<;=D�2>4 ECH7:�;C:<D=:<;V0?S?2>;<u @ 2>47N<:�EIHJ:�;=:<DC:@;=0AS?25; |�w+{ ECH7:�EwfgSN<S3:O^`25DVEI254J6�B7He.AD=:<Dj.AX>X¼He.10?:}ECH7:�DI.mZ9:]0m.AX>a7:]nzS?;´EIH7:}B7.A;=EC2t.AXrNdH7:<Z�25N<.AXlBpSAEI:@4FEI2t.mX Y ³ �%2>EKnzS?X5X>S fTD
EIHe.mE¼.´;=:<B7;=:<D=:<4FEd.mEC25S?4�Smn¯EIH7:bB7He.AD=:/8725.A6?;C.AZ 254�EIH7: ± ¿ ® f ¿ ³W² UWB7Xt.A4J:bN<.A4]~p:bEC;I.A47DVnzS?;CZ�:<8 �3fT2PEIH7S?a`EX5S?D=DKSAnT2>4JnzS?;CZ9.mEC25S?4¯�«2>4RECS�EIHJ: ± ¿ ® f Y ³�² UySA;<�': <3aJ2>0m.AX5:@4FEIX>YA��EIHJ: ± ¿ ® f ¿ F³ ² UwB7X5.A47:Au K N<SAZ9Be.m;C25D=S?4�ECS
EIH7:�:OL :@N@EC2>0?:/S?47:OUWN<S?Z�BpS?47:<4FEc8J:<DCN@;C2>BJEI2>S?4};C:@DCa7XPEIDrfTH7:<;=:�EIH7:�BJHe.ADC:/872t.A6A;I.AZ�D¼.m;C:/BJX5SAE=EI:<8]254]ECH7:
± ¿ ® f ¿ F³ ² UWB7Xt.A4J:/fT25X>X¯~M:yD=H7ShfT4�2>4�ECH7:�47:O^3EbDC:@N@EI2>S?4¯u
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vw4|EIHJ25D�DC:<NOEI2>S?4|fg:KB7;=S`N@:<:@8�fT2>ECH�.�Z].ABJB725476jSAn�EIH7:�Ewf¼S�UwN<SAZ9BpS?47:@4REbZ�2P^3EIa7;=:�S?4FEIS}.m4�:@LM:<NOEI2P0?:
S?47:OUWN<S?Z�BpS?47:<4FEkDVY3D=EI:@Z SAnTN@S?X5X>S?2587DqS?47XPY?�%2>4�fTH725NdH+ECH7:�D=EI.A;VUWBMS?XPY3Z9:@;CDqHe.10?:�~M:@:<4+EI;C.AN<:@8+S?aJE<u
�cH7:|;=:<D=a7X>EjSAnbEIH72>Dk254FEI:@6?;I.�EI25SA4+25Dj.A4{:@LM:<NOEI2>0A:|N@S?X5X>S?2583UwN<SAX5X5SA258�254FEI:@;I.ANOEI2>S?4+254+fTH72>NdH�EIHJ:�~7.A;C:m�
He.A;C83UwDCBJH7:<;=:qBpSAEC:<4FEI25.AX¯SAn�T	<pu ± Ç`u>Æ ² 25D&C 87;C:@DCDC:@8#Uo~FY�.j8J:<B7X>:@EI2>S?4�254FEC:<;I.mN@EI2>S?4�EIHe.�ETHe.ADT2>ECDcS?;C2>6?2547D
S?4}EIH7:/D=Ed.m;¼BpS?X>Y3Z�:<;CD@u%�cH7:�DVEd.A;\UwD=EI.A;c.A4J8}D=EI.A;VUWN<S?X>X5S?2>892>4REC:<;C.AN@EC25S?47Dg:<4JnzSA;CN<:yD=Be.mEC2t.AXpN<S?;=;C:@Xt.mEC25S?47D
SAn¼ECH7:jXt.mE=EI:<;�fTHJ:<4�ECH7:@Y�.m;C:�~7;CS?aJ6?HFE´N@X5S?D=:kEIS�Ewf¼S|N<S?X>X5S?2>8e.AX¬He.A;C8�DCBJH7:<;=:<DKHJ:<X58�.mEqDC:@Be.A;C.mEI2>S?4� E 1 nz;=S?Z S?47:K.A47SAECH7:<;@� .A4J8G2>Eb25D�B7;C:@N<2>DC:<XPY�EIH7:@DC:QN@S?;C;=:<Xt.�EI25SA47DcEIHe.mE/87:@EC:<;=Z92>47:qECH7:´nzSA;CZ SAn'ECH7:
87:<B7X>:@EC25S?4�BpSAEI:@4REC2t.AX u ��:�ECHRa7DbBJ;C:<D=:<4FE�8J2>LM:<;C:@4FEbZ�:@ECH7S387Dc254�S?~JEI.A254J25476QECH7:�87:<B7X>:@EC25S?4�BpSAEI:@4REC2t.AX
.A478�N<S?Z�Be.A;=:y~M:OEwf¼:@:<4|ECH7S?D=:Au

���������  !#"#$&%('*),+.-/!1032�4657-/)8$92/!:"
�cH7:TZ9S?DVEs.AN@N<a7;C.mEI:lf¼.1YQEISyN<.AX5N@a7Xt.mEC:¼EIHJ:c:@LM:<N@EC2>0A:�2>4FEI:<;C.AN@EC25S?4K~M:OEwf¼:@:<49EwfgSqN<S?X>X5S?2>87D�2>4kB7;C:@DC:@47N<:
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� µ Ä Ç`u|�eS?;Q� µ Ç|.A478�� µ Â ECH7:]8J:<Z�2P^`25476�EI;C.A47DC2PEI2>S?4�2>4�ECH7:]�ea72>8�B7H7.ADC:}2>DKDVEd.A~7X>:A�
;C:@DCa7XPEI254J692>4RECS�ECH7;C:@:´8J25D=EC2547NOE�B7He.AD=:<D 5 6?.AD ± I ² �eX52 <3aJ258 ± · ² .A478�D=S?X52>8 ± @7² uM�eS?;b� µ½Ä ÇQEIHJ:
nz;C:@:<�<2>476kEI;C.A47DC2PEI2>S?4}B7;=:<:<Z�BJECD�8J:<Z�2P^`25476J�`;=:<DCaJX>EI2>476k254FECSQEwf¼S�D=EI.A~7X5:yBJHe.ADC:@D 5 �ea72>8 ± � ² .A4J8
DCS?X>258 ± @7² u vw4�ECH7:KD=:<N@S?478�;CShf½EIHJ:QB7He.AD=:Q~p:<He.10325S?;TnzS?; � µ A�C�D 2>D/B7X>SAECEC:<8¯�M.A6F.m254�EIH7:k.m;CZ
4Ra7ZQ~p:<;y254JN<;C:<.ADC:@Dynz;CS?Z ± 8 ² ECS ± n ² ��254�.m4e.AX5SA6AY|ECS�EIH7:Qxe;=D=Eq;CShf�u ��Shf	S?4JX>Y�nzSA;�� µ Ç�.
D=EI.A~7X5:/87:<Z�2P^`254J6Q~7254JS`8e.mXM2>D¼nzS?a7478 u%�cH7:�.AD=EC:<;=25DC¾RDT87:@47SAEI:yDVEd.mEC:yBMSA254FEIDc.�ElfTH725NdH�B7.A25;VfT25DC:
N<S?;=;C:@Xt.mEC25S?4�nza747NOEI2>S?47D�f¼:@;C:]N<.AX5N@a7Xt.�EI:<8 u}�cH7:]X5.AD=Eq;=S fÁD=H7ShfTD´ECH7:]~p:<He.10325SA;qnzS?; � µMA�C Ç`u
�bSjD=EI.A~7X>:/�ea72>8`UW�eaJ258}EI;C.A47D=2>EI2>S?4�25D¼S?~7DC:@;=0A:<8|nzSA;c.A;CZ�4Ra7ZQ~p:<;CDb� µ Ç ± 6 ² �o� µ Â ± H ² �o.A4J8
� µ Ä Ç ± 2 ² u
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K E´DC2>�<:�;I.mEC25S � µ A�C�D �¬fg:9H7.h0A:}.�87:<Z�2P^`2>476�~72547S38e.AX'ECHe.mEq25D�S?4JX>Y�D=X5256AHRECX>Y|D=EI.A~7X5:m��.�;C:@DCa7XPE
254�.A6?;C:@:<Z�:<4FE�fT2>EIH{EIHe.�E9Smn 6 :On\u LOR P 2>4�fTH72>NdHi2PE�f¼.AD�nzS?a7478 � ® �µ A�C V�D u K 4�2547N@;C:<.ADC:�SAn�ECH7:
nza747N@EC25S?47.AX52PEwY|��DCa7BJB7;C:@DCDC:@DqECH7:QDVEd.A~72>X52PEwY�SAn%EIH7:K87:<Z�2P^`254J6}~7254JS`8e.mX5D<�M.9xe4J87254769fTH725NdH�2>D�254GX>2547:
fT2>EIHjEIHJ:�6A:<47:@;I.AXeEI;=:<478jEIH7.mE1�3.AD¼�}6?;CShfTD<�3D=EI.A;VUWBMSAX>Y3Z9:@;CD%~p:<N@S?Z9:TZ�S?;C:�.A¾R2>4jECS´H7.A;C8�DCB7HJ:<;C:@D=`72>4
.�Z�2P^3ECa7;C:lSmn He.m;C8�DCB7H7:@;C:@D<�347S�87:<Z�2P^`254J6�Ed.A¾m:<DrB7Xt.AN@: L_Æ D �eÆ�$R�eÆ Â P u%�eS?;r� µ Â �3.yD=EI.A~7X>:c87:<Z�2P^`254J6
~72547S38e.AX¼.AB7Bp:1.A;=D�.mEkXt.m;C6?:@;QDC2>�<:�;I.mEC25S7� � µ A�C Â �sDC:@:���2567u Ä uE$ ± ~ ² u,�cH72>D�2>DKEIS�~p:�:O^`Bp:<N@EC:<8¯�l.AD
nzS?;/X5.A;C6?:@;���EIH7:QDVEd.A;\UwBpS?X>Y3Z�:<;=Db~p:<N@S?Z9:´Z9SA;C:Q.m¾32>4�EIS9He.A;=8�87:<B7X>:@EI.A4FEIDy.A4J8GH7:<4JN<:j.]87:@B7X5:OEI2>S?4
nzS?;CN@:�Smn X>S?476?:@;%;I.A476A:c25Ds47:<N@:<D=DI.A;VY92>4jS?;C87:@;%EIS�~7;C2>476q.A~pS?aJEsB7He.mDC:�DC:<B7.A;I.mEC25S?4j2>4jECH7:c�ea72>8�BJHe.ADC:mu
�oSA;/EIH7:kN<.ADC:�� µ Ä Ç9fg:�SA~JEd.A2>4G87:@Z92_^J2>476}~72>47S38e.AX5D�EIHe.�Eq.A;C:k.mX>f¼.hY3DyZ�:@EI.AD=EI.A~7X5:´fT2>EIH�;=:<D=BM:@N@E
EIS�nz;C:@:<�<2>4767�s254+ECH7:�87S?Z9.A254 � � A�C $G254,fTH72>NdH{ECH7:�Be.A2>;QBMSmEI:<4FEC2t.AX>Dk.A;C:�;=:<X525.A~7X>:Au��cH7:�;C:<D=a7X>ECD
DCH7Shf .9N@X5:<.A;cEI;C:@478�nz;=S?Z�EIH7: K 8bUWEwY3Bp:K~p:<He.10325S?;@�e0A.mX5258�nzS?;/� µ Ç`�eEISjEIHJ: �l- @ Uw~p:<He.10325SA;<�e0m.AX52>8
nzS?;j� µ­Ä Ç`u,vw4+0325:Of§SAn�EIHJ:}nÅ.AN@EkECHe.mEkEIHJ:�N<;C2PEI2>N1.AXr0A.mX5a7: � ® nzS?;k� µ Â DC:@:<Z�DkEIS�X52>:}DCX>256?HFECX>Y
~M:@X5Shf A u Â .A4J8{2>Dk6?;CShfT2>476GfT2>ECH{���%f¼:�.A4FEI2>N<2>Be.mEI:9EIHe.mEjDVEd.A;kBpS?XPY`Z�:<;=DKfT2>ECH�� A Æ A fT25X>Xg4JSAE
~M:�.A~7X>:QEIS�~7;C2>476�.A~pS?aJE�D=EI.A~7X>:�8J:<Z�2P^`25476}EC;I.A4JDC2>EC25S?4JDy254�.�D=Ed.m;VUwBpS?XPY`Z�:<;w[3N<SAX5X5SA258�Z�2P^3ECa7;C:muj�oSA;
� µ A�C Ç`�sD=H7ShfT4�2>4���256?D@u Ä uE$ ± 6 ² � ± H ² .m478 ± 2 ² �%f¼:�S?~JEI.A254+4JS�DVEd.A~JX5:�87:@Z92_^J2>476GEI;C.A47D=2>EI2>S?47DKnzSA;
.A4FY�SAn/ECH7:�EIH7;=:<:�nza747N@EC25S?47.AX52PEI25:@Dj� µ Ç`� Â �l.A478 Ä ÇGEIHe.�E�fg:�NdH7:<Nd¾m:<8¯u K E9DCZ9.AX5XlD=25�@:�;C.mEI2>S?D<�
D=Ed.m;VUwBpS?XPY`Z�:<;=D�.A;C:qf¼:<.A¾�87:<B7X>:@EI.A4FEID<�MN1.AaJDC254J6}.A4�.�ECEI;C.AN@EC25S?4�fTH7S?D=:K;C.A476?:´25DTEIS3S9D=H7S?;=EbEIS9~7;C2>476
.A~MSAaJEs./EIHJ:<;CZ�S38JY34e.AZ�25N1.mX5X>Y�DVEd.A~JX5: C X52 <3aJ258`UW6F.ADVU�N<S3:O^`2>D=EI:@47N<:cN@a7;=0A:Au�8�a7;�xe4J8725476ADs.A;C:lN@S?47D=25D=EC:<4FE
fT2>EIH]:1.A;=X525:@;g;=:<D=a7X>ECDcS?4¯�J:mu 6Ju>�3EIH7:y-b.A;C83U @ B7HJ:<;C:�U\.mE=EI;C.AN@EC2>0?:�U > a7¾�.1f¼.QD=Y3D=EC:<Z L Æ Ç A � Æ Ç`Æ P .A4J8�SAEIH7:@;
Z9S387:<X«BpSAEI:@4FEI2t.mX5D\L_Æ ÇAÇ P �M254�fTH725NdH�2>D�f¼.AD/nzS?aJ478GEIHe.�E/EIHJ:KX52 <Ra7258�8725DC.AB7Bp:1.A;=D/fTH7:@4GEIH7:Q;C.A476?:´SAn
EIH7:q.mE=EI;I.mN@EI2>S?47Dc~p:<N@S?Z9:@D<�e;=S?a76?H7XPY?�7X>:<D=DTECHe.A4|Ç A�� SAn�ECHe.mETSAn¬EIHJ:q;=:<B7aJX5DC2>S?47D@u

�cHJ:cZ].ABJB725476bS?4FEIS�ECH7:lS?47:�UwN@S?Z9BpS?47:@4FE1�?87:@B7X5:OEI2>S?4`UwX>25¾m:gB72>N@ECa7;C:g6?;C:<.mEIXPYqnÅ.mN<25X>2>EI.mEI:@D¬ECH7:lN1.mX5N<a3U
Xt.mEC25S?4�SAn�EIHJ:/B7He.mDC:�8725.A6?;C.AZ9D@�R254}Be.m;=EI2>N<a7X5.A;s254�EIH7:�N@;=Y3D=EI.AX5X>2547:�D=EI.mEI:mu��b:O0?:<;VEIH7:@X5:@DCD<�eBp:<;VnzS?;CZ�254J6
EIH72>DcZ].ABJB725476k;=:<Z9.A254JDT.jZ9.mE=EI:<;cSmn�N@S?4F0?:<4J25:<4JN<: 5 EIH7:�B7HFY3DC2>N<DbDCH7S?aJX58�47SAE�87:@BM:@478|SA4�ECH7:�BMS?2>4FE
SAnb032>:@f .m478¯�r254�Be.A;VEI25N@a7Xt.m;<�%254{.A4{:O^J.ANOE�Z].ABJB725476�~pSAECH�ECH7:�B7He.AD=:|~pS?a74J8e.A;C2>:<Dj.A4J8{ECH7:�N<S?;\U
;C:<X5.mEI2>S?4�nza747N@EC25S?4JDQSAncEIHJ:}N<S?X>X5S?2>87D�DCH7SAa7X58,~p:}2>87:<4FEI2>N1.AXr254�~MSAECH,B72>N@EIaJ;C:<D�L Ç`Æ P u @ 2547N@:9fg:�He.10?:
:<Z�B7X5ShY?:@8].mB7B7;CS1^`25Z9.mEC25S?47Ds.�E%0A.m;C25SAa7DsD=Ed.m6?:<D@�`2>4�~pSAECH�ECH7:�EwfgSmUWN<S?Z�BMSA47:<4FEg.A478�254jEIH7:T87:@B7X5:OEI2>S?4
.AB7B7;=SF.ANdH7:@D<�s2>EK25DKaJDC:@nzaJX¼EISGBp:<;VnzS?;CZ).�N@S?Z9B7.A;C2>DCS?4�~M:OEwf¼:@:<4�EIH7:]EwfgS�254,SA;C87:@;KEISs]=aJ876?:]ECH7:<2>;
DC:@0A:<;=2>EwY?ur�cH72>D�2>DlEIH7:�D=a7~#]=:<NOE/Smn�ECH7:ynzS?X5X>S fT2>476QD=:<N@EC25S?4 u

���d� � �9¡ ¢��K©sª1¨���£ ��¤/¥¯��¤/¤y£ ¥	�G¤)¥ ���Q� �Q£�¦ ��£G¤b�p T��¡ ¢���£G¤y£}¥
¦G¤y¨' �©sª1¢�¥%ª@�9£�¨

�cH7:Q87:OEI:<;=Z92>4e.mEC25S?4�SAn%EIHJ:QBe.A;VEI2t.mX¬NdHJ:<Z�25N1.mX�BpSAEI:@4FEI2t.mX5D�254|ECH7:Knza7X>X¬EwfgSmUWN<S?Z�BMSA47:<4FE�DVY3D=EI:@Z�87:�U
DCN<;=25~p:<8�254+D=:<NOEI25SA4 Ä u>Æ�:<47.A~7X5:@Dka7DkEIS�N@S?Z9B7.A;C:}ECH7:�;C:@DCa7XPEIDkS?~JEI.A254J:<8+EIH7:@;C:�2>4�ECH7: ± ¿ ® f ¿ ³W² UqSA;
t�
�t �j~ � Uw;=:<B7;=:<DC:@4FEd.mEC25S?4¯�3fT2>ECH}EIH7:�;=:<D=a7X>ECDcS?~JEd.m2547:@8}254}D=:<NOEI25SA4 Ä uÈÇ3u V 2>4}EIH7: ± ¿ ® f ¿ F³ ² U'S?; ��~ t ~ �
��y�v	� U;C:<BJ;C:<D=:<4FEd.�EI25SA4¯u K D´fg:}N1.m4,DC:@:9nz;CSAZ T	<ou ± Ä u D?² �¬EIH7:9Be.A;VEI2t.mX%NdH7:<Z�25N<.AXsBMSAEC:<4FEI25.AX5DqSAnlECH7:]DVEd.A;=D
.A478GN@S?X5X>S?2587DcN<.A4G~p:KD=25Z�B7X>Y�SA~JEd.A2>47:<8|~FY�ECH7:KN@S?Z�Z9S?4�Ed.A4J6?:<4FE�N@S?47DVEI;CaJN@EI2>S?4 5 ECH7:K2>4FEI:<;=DC:@N@EI2>S?4
SAngECH7:jEd.A476A:<4FE�fT2>EIH�EIHJ: /,µ A S?; /+µ Æ9.�^`25DyY325:@X58�EIH7:jBe.m;=EI25.AX'NdH7:@Z92>N1.AX%BpSAEC:<4FEI25.AX Y ® S?; Y ³ �
;C:<D=BM:@N@EC2>0?:@X>YAu �bShf��'nzS?;´:@0?:@;=Y�Ewf¼S�N@S`:�^J2>D=EC:<47N@:}BMSA254FEID´254�ECH7: ± ¿ ® f ¿ ³W² :@47DC:@ZQ~7X>:9fg:�87:@EC:<;CZ�254J:
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&('�)+*-,�. /21��24p[¼SAZ9Be.m;C25D=S?4#SAnKECH7:�Be.A25;�N@S?;C;=:<Xt.�EI25SA47D}nza747NOEI25SA47D�� ®z®<±��A² nzS?;�EIH7:�N<S?X>X5S?2>87D
.mE´872>LM:<;=:<4FEQDVEd.mEC:]BpS?254FEID ± K ² U ± ? ² �«87:@47SAEC:<8,~FY�EIH7:].AD=EC:<;C2>DC¾RDK2>4�ECH7:]B7H7.ADC:}8J2t.A6?;C.AZ�nzS?;
� µ A�CED 254|xe6?a7;=: Ä u�$ ± 8 ² U ± n ² u���DC2>476]EIHJ:Q87:<BJX5:@EC25S?4�BMSAEC:<4FEI25.AX5D�nz;CS?Z EIHJ:QS?47:�UwN<SAZ9BpS?47:@4RE
87:<D=N<;=25BJEC25S?4 Y [	DC2>ZQa7Xt.�EI25SA47D ± D=S?X52>8�X>2547:@D ² .A;C:9N<S?Z�Be.A;=:<8�ECS W > ;=:<D=a7X>ECD ± 87.ADCH7:@8+X52>47:<D ² u?�SAECEC:<8�X52>47:<DcBJ;C:<D=:<4FE 6?> UW;C:<D=a7X>ECDc:<Z�B7X5ShY3254J6QEIH7:ynza7X>X¯~72547.A;=Y�8 :pUW:=<Rae.mEC25S?4JD<u

EIH7:kN@S?;C;=:<DCBpS?478J25476�NdH7:@Z92>N1.AX�BMSmEI:<4FEC2t.AX Y ³ uq�cH7:k: <3a7.mEI2>S?4�SAnsD=EI.mEI:kSAnsECH7:kS?47:kN@S?Z9BpS?47:@4FEyD=EI.A;
BMS?XPY3Z9:@;¼D=Y3DVEI:<Z 8J:@EI:@;CZ�2547:@8�~FY 6?> 6?2P0?:@Dca7DlEIH7:y;=:<D=:<;=0AS?25;cB7.ANd¾R25476knz;I.mN@EI2>S?4]ECSk:@0?:@;=Y�NdH7:@Z92>N1.AX
BMSAEC:<4FEI25.AX�u ��:kN1.mX5N<aJXt.mEC:´EIHJ:KEI;C.A47D=nzSA;CZ�:<8�N<aJ;=0?:@DqnzSA;�.}DC2>�<:k;C.mEI2>S?4 � µ A�CED .A478�.A;=Z�4Ra7ZQ~p:<;=D
� µ Ç`� Â �R.A4J8 Ä Ç`u��cHJ:c;C:<D=a7X>ECD%SAnoEIH7:cZ9.AB7BJ25476�SmnpECH7:lN@S`:�^J2>D=EC:<47N@:�BpS?2>4RECD�nz;CSAZ ECH7: ± ¿ ® f ¿ ³�² UWB7Xt.A4J:254FEIS�ECH7: ± ¿ ® f ¿ F³ ² UWB7Xt.m47:c.A;=:cDCH7ShfT4�254���256AD<u Ä u�$ ± 8 ² U ± n ² ECS?6?:@ECH7:<;'fT2PEIHkEIHJ:l�ea72583Uw87:@Z92_^J2>476�~72>47S38e.AX5Dnz;CS?Z EIH7:¼S?47:OUWN<S?Z�BpS?47:<4FE'.AB7B7;=SF.ANdH¯u 6 :<6?.A;C872>476/ECH7:lN<;=2>EC25N1.mX3BpS?2>4RECD�EIHJ:c.A6?;=:<:<Z�:<4FE%2>D�0A:<;=YK6?S3S`8¯u
K X>ECH7S?a76AH]Z9.A4FYRUW~MS38JYkEC:<;CZ�Dg.A;C:�47:<6AX5:<NOEI:@8}254�EIH7:b:@LM:<N@EC2>0A:/S?47:�UwN@S?Z9BpS?47:@4FE¼87:@DCN@;C25B`EI25SA40LSRJ�7Ç3Æ P �
f¼:�xe478�.�DI.mEC25DVnÅ.AN@ECS?;=Y,.A6?;C:@:<Z�:<4FE1�r~pSAEIH+nzS?;QECH7:�N<;=2>EI2>N1.AXgN<S?X>X5S?2>8,87:@47DC2PEwY�.A478+nzS?;QECH7:�N<;C2PEI2>N1.AX
D=Ed.m;�BpS?XPY`Z�:<;T;=:<DC:@;=0AS?25;�87:<4JDC2>EwYAu K fl.1Y�nz;CS?Z�EIH7:qN<;=2>EI2>N1.AX BMS?2>4FE1�7EIHJ:´N@S`:�^J2>D=EC:<47N@:´X>2547:@DTnz;=S?Z§ECH7:
Ewf¼SmUWN<S?Z�BpS?47:<4FEl.AB7B7;=SF.ANdH}.m;C:bECS`Sq~7;=SF.A8¯u'�cHJ:/nÅ.A;=ECH7:<;rS?47:b25D%nz;CSAZ EIH7:bN<;C2PEI2>N1.AXeBpS?254FE<�RECH7:/Z�S?;=:
872  �N<aJX>E�2>E�~p:<N@S?Z�:<D�EIS�;C:1.mNdH�B7;=:<N<2>DC:@X>YGECH7:9D=B7254JS`8e.mX%SAngECH7:�Z92_^`ECa7;C:j.m478�ECH7:<4�EIH7:�4Ra7Z�:<;C2>N1.AX
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:<47:@;C6AY G��D;q�7EIH7:�2>4R0A:<;=DC:qDCN<;=:<:@47254769X5:@476AEIH � �7EIHJ:q8J25Z�:<47D=25S?47X>:<D=D(<3a7.A4FEI2>EC25:@D�� 9 µ�» 9 ¹ G��D;´�7.A478�! :¯�`fTH7:<;=:  : µ 	?° 1 ¹A» 9 25D�.kDCaJ2>Ed.m~7X5: �g;CShfT472t.m4�EC25Z�:�DCN<.AX5:mu

8�a7; �¼;=ShfT472t.A4�8JY34e.AZ�25N@D ± � ? ² N@S`87:�25DyD=25Z�25X5.A;bECS�ECH7:�S?47:ja7DC:@8�2>4�4JS?47:=<Ra72>X52>~7;C2>a7Z�D=25ZQa`U
Xt.mEC25S?47DySmn¼NdHe.m;C6?:�UwBpS?X>Y3872>DCBp:<;CD=:9N@S?X5X>S?258JDJL_Æ Ä ÆA�%Æ V%A �%Æ V Æ P u]�oSA; � µ Ç3�¬fg:9BJaJE 	 µ Ç D�A � .A478
	 µ Ç DQA �§Be.m;=EI2>N<X>:<D�254FEIS].9D <Rae.m;C:QN@:<X5X¬SAn%X>:<476mEIH#"qfT2PEIH�Bp:<;=25S38725N�~pS?a74787.A;=Y�N<SA47872>EC25S?4JD<uT�cH7:
EISAEI.AX¯N<SAX5X5SA258e.AXp4Ra7ZQ~p:<;T87:@47DC2PEwY�25Dcº µ Ç 	j¹ " 1 ur·«2>¾A:OfT25DC:m�e254�EIHJ;C:<:q872>Z9:@47DC2>S?47D<� 	�µ D�A%A � .A478
� Be.A;VEI25N@X5:@D�.A;=:¼2>4Q./N@a7~725Ng~MS1^´SAnoX>:<476AECH$"gDCaJNdHjECHe.mE�º µ Ç 	j¹ " Ã u'�eS?;«EIH7:¼DC4e.ABJDCH7SAECD'SAn7ECH7: � µ Ä
D=Y3D=EC:<Z ± ��2>6?D<u V u Ä .A478 V u>Æ ÄF² f¼:�2547N@;C:<.ADC:@8�EIHJ:�4Ra7ZK~M:@;qECSGÇ 	 µ N A%A%A Be.m;=EI2>N<X>:<DynzS?;�.�~M:OECEI:@;
;C:<D=S?X5a`EI25SA4�SmngECH7:jD=EI;=a7N@ECa7;C:mu���:�NdH7:<Nd¾m:<8�ECHe.mE�EIH7:j;=:<DCaJX>EIDq.A;=:j47SAEq87:<Bp:<4J87:<4FEQSmngECH7:j43aJZQ~M:@;
SAn�DC25ZKa7Xt.mEC:<8,B7.A;=EC25N<X>:<D@�%:O^`N<:@BJEjnzS?;QDCZ9.AX>Xg4Ra7ZQ~p:<;=D<�snzS?;KfTH72>NdH+f¼:}nzS?aJ478+EIH7:�a7D=ae.AX¼x7472>EC:OUwD=25�@:
:@LM:<N@ECD<u ��:kEC;C25:@8�872>LM:<;=:<4FE�D=EI.A;=EC25476�N<SA4Jxe6?a7;C.mEI2>S?47D@uk�cH7:jD=Y3D=EC:<Z fl.mDqSA~7DC:@;=0?:@8�EIS�;=a74�2>4FEIS�.
47S?47: <3aJ25X52>~7;C2>a7Z$DVEI:1.m8JYFUwD=EI.mEI:]254787:@BM:@4787:@4REKSAncEIHJ:]254J2>EI25.AX�N@S?4Jxe6Aa7;I.mEC25S?4 u��cHJ:�·«.A476?:O0`2>4�: <3a7.�U
EI25SA47D�SAncZ�SAEI2>S?4�2547N@X5a78J25476�EIHJ:9D=He.A¾R25476|:O^3EI:@;C4e.mXrxe:@X58�f¼:@;C:}4Ra7Z�:<;=25N<.AX5XPY�D=S?X>0A:<8,a7D=25476|.�x7472>EC:
EI25Z�:QDVEI:<B � � .A4J8�ECH7:kEI:<NdHJ472 <Ra7:�SAnZTs;=Z].m¾ L Ä?Ä �'Æ V Ç P u��cHJ:jEwY3B72>N1.AX%D=25�@:kSAngECH7:kEI2>Z9:QDVEI:@B�f¼.AD� �%µ A�C A%A?Ä� : u ��:�DC2>ZQa7X5.mEI:@8]EwY3B725N<.AX5XPY�Ç$%�Æ A � EC25Z�:/DVEI:<BJDlfTH725NdH�N<SA;C;C:@DCBpS?4787DcECSj.QDC25ZKa7Xt.mEC25S?4
EI25Z�:�SAn Â A� :¯u K n EC:<;T.A4�254J2>EI25.AXp;C:<X5.�^J.mEI2>S?4�Bp:<;C2>S`8�Smn%Ç A& :¯�eDVEd.mEC25DVEI25N@Dlfl.mDb6F.�EIH7:@;C:<8 u
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·«:OE�aJD�xe;=D=E|N<S?4JDC258J:<;�EIH7:�N1.mDC:�SmnQBe.A;C.AX5X>:<Xb:O^3EI:@;C4e.AX�nzS?;=N<:<D@u �eS?;�DC2>Z9B7X>25N@2>EwY�f¼:�.ADCD=a7Z�:�ECH7:
D=Y3Z9Z�:@EC;C2>NbN<.ADC: �� � � 
 µ 4 �� � � 
 µ � �	�
 �`fTHJ:<;C: �	�
 2>DgEIHJ:�a7472PE¼0?:@N@ECS?;c.AX>S?476´ECH7:
�j872>;C:<NOEI2>S?4¯u'�cH72>D25Dy47SAEq.m4RY�;=:<DVEI;C2>N@EC25S?4¯uKvw4�nÅ.ANOE1��EIHJ:9.mD=Y3Z9Z�:@EC;C2>NkN1.AD=:�Smn¼Be.m;I.AX>X5:<X¬nzS?;CN@:<D �� � � 
 ¶ �� � � 
��µ A N<.A4
8725;=:<N@ECX>Y]~M:�Z9.AB7Bp:<8�S?4FEISkEIHJ:qDVY3Z9Z�:@EC;C25NyN<.ADC:q~FY�DCaJ~JEI;C.AN@EC25476kEIHJ:qSh0A:<;I.mX5X�8JY34e.AZ�25N<.AX¯Z�S`8J:

�� 9 ±��=²sµ �� � � 
 ¶ �� � � 

Ç 	


��9 ;C:<NOE ± ��� N ² 8 � N C ±hV u�$ ²
�cH7:K·«.A4J6?:@03254�: <3a7.mEI2>S?47D ±�V u D?² N<.A4|~p:�;C:OfT;C2>E=EI:@4|2>4�EC:<;=Z9DTSAn�47:@f�;C:<8Ja7N<:@8|EI;C.�]=:<NOEIS?;=25:@D q �� c ±��=² ¸
�� c ±��=²�4 �� 9 ±��=² DCaJNdHQEIHe.mE�EIH7:rEI;C.A47D=nzSA;CZ�:<8Q: <3a7.mEI2>S?47D�H7.h0A:¼EIHJ:¼DI.mZ9:rnzS?;CZ .AD�254´ECH7:¼DVY3Z9Z�:@EC;C25NrN1.mDC:fT2>EIH|� �	�
 µ ± �� � � 
 4 �� � � 
 ²C¹ Ç`u%�cHJ25DT25Z�B7X52>:<DrEIHe.mEb.k~72>4e.A;=Y]NdHe.A;=6?:<8|DCa7D=BM:@47DC2>S?4|fT2PEIH�NdHe.A;=6?:<D�SAn
:=<Rae.AXoDC2>6?4j25Dr.AX>DCSq.q6AS`S38j;C:1.mX525�<.mEI2>S?4QSAn S?a7;sZ�S`87:@X 5 2>EsSA47X>YkZ9.mE=EI:<;=D'EIHe.�ErECH7:�:O^3EI:@;C4e.AXexe:@X589.AN@ECD
872>LM:<;=:<4FEIXPYGnzS?;�~MSmEIH�DCBp:<N@25:<D@u K n EC:<;q. Iq.AX>25X>:<2«EI;I.m47D=nzS?;=Z].�EI25SA4GEIH7:�D=Y3Z�Z9:OEI;C2>NkN1.AD=:92>D�;C:1.mX525�@:<8¯u
�oSA;lnza7;=ECH7:<;TN<SA47DC2>87:<;C.mEI2>S?47Dlfg:q8J:@xe47:�EIHJ:q8J25Z�:<47D=25S?47X>:<D=Dlxe:<X>8�DVEI;=:<476AECHG� � µ �p° ¹ G��D;qu
��������� � + �7% + � ),+9) 4 %L$&% +
� �!< � '�� �5,��?.k,�� < , < � . � .#,
vw4´S?;=87:<;�ECS�8J:@EI:@N@E¬EIH7:%EC;I.A47D=2>EC25S?4yEIShf¼.A;C8JD�X5.A47:'nzS?;=Z].mEC25S?4�.�D=:<47D=2>EI2P0?:sS?;=87:<;«Be.A;C.AZ�:@EI:@;�25D«47:@:<87:@8¯u
K DCaJ2>Ed.m~7X5:�S?;C8J:<;¼B7.A;I.AZ�:@EC:<;rN<S?aJX58}B7;=S?~p:/Be.A;VEI2>N<X5:T87:@47DC2PEwY]2>47H7S?Z�S?6?:@47:<2PEI2>:<Dr.AX5SA476qECH7:bx7:<X58]254��
8725;=:<N@EC25S?4}fTHJ25NdH�0m.A4725D=H�254�.A4�258J:1.AXMXt.A47:/N<S?4Jx76?a7;I.�EI25SA4¯u%�cH7:<;=:@nzS?;=:A�7fg:q.ADCD=256?4}ECS�:O0?:@;=Y�Be.A;VEI2>N<X5:
g .A4,SA;C87:@;KBe.A;C.AZ�:@EI:@; � cW�¬fTH725NdH+2>D´NdH7SADC:<4,ECSG~p:�Æ9fTHJ:<4,EIHJ:]Xt.�EI:<;C.AXs8725DVEd.A4JN<: ���rµ = / c 4�/ d =
±����cµ � ±?/ c 4X/ d ² 1 ¶ ±�� c 4�� d ² 1 254+ECH7;C:@:|872>Z9:@47DC2>S?47D ² EIS�.AX>XlBe.A;VEI25N@X5:@D;i�SAn�EIH7:�SAECH7:<;kEwY3Bp:|2>D
Xt.A;=6?:<;TEIHe.m4G.]D=a72>EI.A~7X5:qX5:@476AECH�DCN<.AX5:m� DC.hY ��� � º CFE ��� ¹ Ç`u_8/ECH7:<;VfT25DC:m� � c�2>D/DC:OE/ECS}�<:@;CS7u K 6?X>S?~e.AX
8725Z�:<47D=25S?4JX5:<D=DlS?;=87:<;TBe.A;C.AZ�:@EI:@; � N1.A4�47Shf½~p:y87:@x747:<8�.AD

��µ Æ
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c I E

� c � f ±hV uEN ²
fTH7:<;=:9EIHJ:]~7;C.ANd¾A:OEIDk87:@47SAEI:].�EC25Z�:9.10A:<;I.m6?:Au�vw4+.�N<S?Z�B7X5:OEI:@X>Y�Z�2P^`:<8�D=EI.mEI:m� � 0A.m4725D=H7:<DqfTH725X>:
nzS?;�2587:<.AX K ��D=:<Be.m;I.mEC25S?4¯� ��µ Æ?u K EwY3B725N<.AXs;C:<D=a7X>EqnzS?; � .ADK.�nza747NOEI25SA4�SAn¼xe:<X>8�DVEI;C:@476AECH��{2>D
DCH7ShfT4�nzSA; � µ Ç�.A478�.�N@S?47DVEd.A4FE�xe:<X>8 ± �§µ AF² 254���256Ju V uPÆ?u �#H725X>: � 25DkDCZ9.AX>X¼nzS?;j.�DCZ9.AX5X
N<S?47DVEd.A4FEqxe:<X>8¯�«2>E�6?;=ShfTDqfTH7:@4,.�N<;=2>EI2>N1.AX�xe:<X>8�DVEI;C:@476AECH+� ® 25Dq.AB7BJ;CSF.ANdHJ:<8¯u]�oaJ;=EIHJ:<;�2547N@;C:<.ADC2>476
SAn¼ECH7:9:�^3EI:<;=4e.AXsxe:<X>8�Y32>:<X58JD�0m.AX>a7:<DqN<X>S?DC:kECS|a74J2>EwY?u]�cH7:�EC;I.A4JDC2>EC25S?4�ECS f¼.A;=87DKX5.A47:knzS?;CZ9.mEC25S?4�2>D
;C:@0A:<;=DC25~JX5:q~7aJE�:O^`H72>~72>ECDb.jDC2>6?472PxeN1.A4FE�HFY3D=EI:@;C:@DC25D@ul�cH72>D�N<.A4�~p:�87:<8Ja7N<:@8�nz;CS?Z���2567u V u>Æ ± ~ ² fTH7:@;C:
EIH7:´:O^3EI:@;C4e.AX«xe:@X58GDVEI;C:@476AECH�fl.mD/DCX>ShfTX>Y�87:@N<;C:<.ADC:@8¯u�-�:<47N@:Kfg:QN<S?4JN<X5aJ87:´ECHe.mEbXt.A47:�nzS?;=Z].mEC25S?4�2>D
.�4JS?47:=<Ra72>X52>~7;C2>a7Z�x7;CD=EVUwS?;=87:<;yEC;I.A47D=2>EC25S?4¯u K D�N1.A4�~p:�8J:<87a7N@:<8�nz;CS?Z���2567u V u>ÆA�¯EIH7:jN<;=2>EC25N1.mX�xe:@X58
D=EI;=:<476mEIH�� ® 2>47N<;=:1.AD=:<DTfT2>EIH�254JN<;C:<.ADC2>476 � u7Y|SA;C:q;C:<D=a7X>ECDcnzS?;cEIH7:�X5S3N1.�EI25SA4�SAn�ECH7:�47S?47: <3aJ25X52>~7;C2>a7Z
B7He.AD=:�EC;I.A4JDC2>EC25S?4}fT2>X5X¯~p:yB7;=:<DC:@4FEI:<8�254 @ :<Nmu V uÈÇ3u Ä u

@ 25ZQa7X5.mEI2>S?4�D=4e.AB7D=H7SAECD´.mDCDCS3N<25.mEI:@8�fT2>EIH�.�D=2>EIa7.mEI2>S?4�fT2>ECH7S?aJEy.�x7:<X58�.mD�f¼:@X5Xs.AD�fT2PEIH�.]xe:@X58
~M:@X5Shf½.A4J8�.A~pSh0?:�EIH7:qN<;=2>EC25N1.mX xe:<X>8|DVEI;=:<476AECHG.A;=:�DCH7ShfT4G2>4���2>67u V uÈÇ ± . ² U V u Ç ± N ² uZ8y4J:qN@X5:<.A;CXPY�DC:@:<D
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&('�)+*-,�. �-1 3 4 ?�25Z�:<4JDC25SA47X5:@DCD¬S?;C87:@;�Be.m;I.AZ�:@EC:<; � .AD%.�nza747N@EC25S?4´SAnexe:@X58QDVEI;C:@476AECH�� � nzS?; � µ
ÇK.A478]872>LM:<;=:<4FEc254F0A:<;CD=:�DCN@;C:@:<472>476kX5:@476AEIHJD � °'u'vw4 ± . ² EIHJ:/xe:<X>8}25Dg2547N@;C:<.ADC:@8�D=Ed.m;=EI2>476´nz;=S?Z
.|;C.A4787S?Z�X>Y�Z�2P^`:@8�N<SA4Jxe6?a7;C.mEI2>S?4¯�¬fTH725X>:92>4 ± ~ ² EIHJ:]254J2>EI25.AX'N@S?4Jxe6?aJ;I.mEC25S?4�25DKN@S?Z�B7X5:OEI:<XPY
87:<Z�2P^`:@8 ± Ewf¼S´Xt.A47:@D ² .A478�EIH7:cxe:@X58�25Ds87:@N<;C:<.ADC:@8¯us�cH7:/8J:<47D=2>EwYj25DsºF° 1 µ Æ C A .A478 � 9 µ Ç CED ���µFA u

Xt.A47:�nzSA;CZ9.mEI2>S?4}Be.A;C.AX5X>:<XoEISkEIHJ:q:�^3EI:<;=4e.AX¯xe:@X58¯u K NdHe.m;I.ANOEI:<;=25DVEI25NyX>:<476mEIH�DCN<.AX5:yN@S?;C;=:<DCBpS?478J25476kEIS
Xt.A47:ynzS?;=Z].�EI25SA4�2>D�ECH7:´.h0A:<;C.A6?:´ECH725Nd¾R47:@DCD�Smn'EIH7:qXt.m47:<D@ucvw4|EIHJ:KDC47.AB7DCHJSAEID@�MEIHJ25DTEIH72>Nd¾34J:<DCDbSAn'ECH7:
Xt.A47:@Dk25Dk.m~MS?a`EkDC:O0?:<;C.AXT254FEI:@;CBe.m;=EI2>N<X>:]DCB7.AN<2>476?D<u�vWEjZ].1Y�~M:�N@S?4�]=:<NOEIa7;=:<8¯�gH7Shf¼:O0?:@;<�l2>4�.A4e.AX>S?6AY
fT2>EIH�X5.mECEC25N@:�Z9S387:@X5D�L Ä N P �JECHe.mEcEIHJ:�xe472>EC:/fT258`EIH�SAn«EIH7:�X5.A47:<D¼25Dc87a7:�ECSj.kXt.ANd¾9SAn¬;C:<X5.�^J.mEI2>S?4}2>4RECS
EIH7:yxe4e.mX�D=EI:<.A8JY�DVEd.mEC:A�7fTH72>NdH|2>DT.knzaJX5X>Y9B7He.mDC:OUWDC:@Be.A;I.�EI:<8|DC2PEIae.mEC25S?4 u��:yHe.10?:m�Jnza7;VEIH7:@;CZ�S?;C:m�JN<SA47DC2>87:<;=:<8�DC2PEIae.mEC25S?4JDgfT2>ECH}47S?4F0m.A472>DCH72>476Kxe:@X58}nz;=:=<Ra7:<4JN<25:@D � u%vWn�.A4
S?DCN@25X5X5.mEISA;=YKx7:<X58�fT2>ECH].AZ�B7X>2>EIaJ87:�� � � ® 2>DrBJ;C:<D=:<4FET.A4J89EIHJ:�nz;=:=<Ra7:<4JN@Y � 25Ds254JN<;C:<.ADC:@8¯�`ECH7:�S?;C87:@;
Be.A;I.mZ9:OEI:<; � 87:@N<;=:1.AD=:<DgfT2PEIH�2547N@;C:<.ADC2>476 � u%�eS?;%X5Shf{nz;C:=<Ra7:@47N<2>:<DrEIH7:TD=Y3DVEI:<ZÁ;=:<Z9.A2547D%2>4�ECH7:TXt.A4J:
D=Ed.�EI:A� � � Æ?�7fTHJ25X5:q.A~pSh0?:K.�N@;C2>EC25N<.AX nz;C: <Ra7:<47NOY?�pEIH7:qD=Y3D=EC:<Z�6?:@ECDb~7.ANd¾�EIS�8725D=S?;C87:@;/.m478 � nÅ.A87:@D
EISj�<:@;CS7u

K X5XlECH7:<D=:|N@S?47DC2>87:<;C.mEI2>S?47D�.A;=:�ECH7:�DI.AZ�:�nzS?;j.�ECH7;C:@:OUW8725Z�:<47D=25S?47.AXlD=Y3DVEI:<Z�u [¼SA;C;C:@DCBpS?47872>476
DC4e.ABJDCH7SAECD|fT2PEIH Xt.A47:�N@S?4Jxe6?aJ;I.mEC25S?47D|.A;=:�D=H7ShfT4�254���2>67u V u Äe± . ² � V u Äe± ~ ² u 8�nQN<S?a7;=DC:m�y87a7:�ECS
EIH7:�B7;=:<DC:@47N<:|SAn/.A4{.A87872PEI25SA4e.AX¼8J25Z�:<47D=25S?4¯�%ECH7:�Xt.A4J:�D=EI;=a7N@ECa7;C:�25DkZ�S?;=:�N<S?Z�B7X52>N1.mEC:<8+2>4�ECH7;C:@:
8725Z�:<47D=25S?4JD ± Ä ? ² EIHe.m4�2>4�Ç ?Qu K N<aJEyECH7;CSAa76?H�.}B7Xt.m47:QBp:<;CBp:<4J8725N@a7Xt.A;�EIS}ECH7:Qxe:<X>8�25D/D=H7ShfT4�2>4
��2567u V u Äe± ~ ² 87:<Z�S?47DVEI;I.�EI254J6�EIHe.�EkEIH7:�2>4`UwB7X5.A47:�UwD=EC;Ca7NOEIa7;=:}25Dk;=:<Z�25472>DCN@:<4FEkSAnb.GEwf¼S�Uw872>Z9:@47DC2>S?4e.AX
B7He.AD=:´D=:<Be.A;C.mEI2>S?4�S?;T.kBM:@;CN@S?Xt.mEC25476k4J:@EwfgS?;C¾ou
� � � < �X'�� < @ � ' < )�� � 
 � '���

�oSA;c.kN<S?47DVEd.A4FETxe:@X58 ± �+µ AF² �Jf¼:�He.10A:K.AX>DCSkN@S?Z9BJaJEI:@8�8`Y`47.AZ92>N1.AX N<S?;=;C:<X5.mEI2>S?47Dl2>4}EIH7:�47SA47:=<Ra72_U
X525~J;C25aJZ�DVEI:1.m8JY�D=EI.mEI:�nzS`N@a7DC2>476�S?4|B7.A;=EC25N<X>:�EI;C.A47DCBpS?;VEbBJ;CS?Bp:<;VEI25:@DTBe.A;I.mX5X5:@X¯.A4J8|Bp:<;=BM:@478725N@a7Xt.m;TECS
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(a) (b) (c)f f  > 1 2 f1

&('�)+*-,�. �-1 �24G�sY3B725N<.AXcDC2>ZQa7X5.mEI2>S?4,DC47.AB7DCHJSAEID�SAnTEIH7:�EwfgSmUw8J25Z�:<47D=25S?4e.mX¼D=Y3DVEI:<Z 5�± . ² 8J25DVU
S?;C8J:<;C:@8#D=Ed.�EI:�fT2>ECH7S?aJE}x7:<X58 ±
� µ AF² � ± ~ ² 8725D=S?;C8J:<;C:@8�DVEd.mEC:GfT2>ECH#x7:<X58�� µ � E � � ®
± � � A�C V�D?² � ± N ² Xt.A47:QnzSA;CZ9.mEI2>S?4�fT2>ECH�x7:<X58�� µ � 1 � � E ± � � A�C R%R ² uj�cH7:�Be.A;VEI2>N<X5:@D�.A;C:
87:<BJ25N@EC:<8i.AD9D=B7H7:@;C:<D�fT2>ECHi8725.AZ9:OEI:@;k°'u K X5256AHREjD=B7H7:@;C:�2>D�.A4 �TUwBe.A;VEI2>N<X5:}fTHJ25X5:�.�6?;I.1Y
DCB7HJ:<;C:/25Dl. �qUwB7.A;=EC25N<X>:Au��cH7:�Be.A;C.AZ�:@EI:@;CD¼.A;C: � ° µ V�C A �3ºF° 1 µ Æ C A � � 9 µ Ç CED �`.A478 �+µ A u

EIH7:´:O^3EI:@;C4e.AX«xe:@X58¯ucvw4�nÅ.AN@E<� .AD�:O^`Bp:<NOEI:<8 � EIH7:´Be.A;VEI25N@X5:�EC;I.A47D=BMSA;=Eb254|x7:<X58|8725;=:<NOEI25SA4|2>Db:@47He.A47N@:<8
S?47N<:yX5.A47:@DlHe.10?:�~p:<:<4�nzS?;=Z9:@8¯u'vw4�87:OEd.A2>X��RnzS?;c.QN<SA47D=EI.A4FEcxe:<X>8¯�`fg:�87:@xe4J:�EIH7:�.10?:@;I.A6A:<8�87;C2Pn El0?:�U
X5S3N<2>EwY #�� .AX>S?476bECH7:lxe:@X58QnzS?;�:1.ANdHjBe.A;VEI2>N<X5:gDCBp:<N@25:<D%~FYKZ9:<.ADCa7;=25476bEIH7:lZ�:1.m4`UwD <3a7.A;C:c872>DCB7X5.AN<:@Z9:@4FE254 �]872>;C:@N@EI2>S?4�254�EIHJ:q4JS?47:=<Ra72>X52>~7;C2>a7ZÁD=EI:<.A8JY�DVEd.mEC:q~FY

# 1� 5Èµ X525Z
� 7 � S L ± �� c ±��=² 4 �� c ± A?²C² � �	�
 P 1 �

� 1 C ±hV uER ²
[¼X5:1.m;CX>YA�s.ADQEIHJ:�X>S?476mU�EI2>Z9:�8JY34e.AZ�25N@Dk25DQ872PL aJDC2>0A:�254+: <3aJ25X52>~7;C2>a7Z�� #�� µ A nzS?;j� µ A u,vw4+ECH7:
Z92_^J:@8,D=EI.mEI: #�� 25DKD=Z].mX5Xr.AD´ECH7:}:�^`EC:<;=4e.AXgx7:<X58�:<4JnzS?;=N<:@Dj.|EI;C.A47DCBpS?;VE1��fTH72>NdH+25D@�'H7Shf¼:O0?:@;<�rD=EI2>X5XH725478J:<;C:@8�~RY�EIH7:kB7;=:<D=:<47N@:9SAnr872PL :@;C:@4RE�B7.A;=EC25N<X>:KD=BM:@N<25:@D<uJ8�47N@:jXt.A47:@Dy.A;=:QnzS?;CZ�:<8¯� #�� 2>47N<;=:1.AD=:<D.ADyEIH7:kS?~JD=Ed.mN<X5:@D�Z].A8J:ka7B�~FY�8J2>LM:<;C:@4FE´B7.A;=EC25N<X>:QDCBp:<N@25:@D´.m;C:j47SAEq.A4FY�X>S?476?:@;yB7;C:@DC:@4RE´DC2>6?4e.AX>25476
.A4�:  �N<2>:<4FETBe.A;VEI25N@X5:/EC;I.A4JDCBpS?;=ET.mX5S?476´EIH7:�Xt.m47:<Dl2>4�8725;=:<NOEI25SA47DlBe.A;C.AX5X>:<XoEISkEIHJ:�xe:<X>8¯u K 4�:O^J.AZ�B7X>:
SAn #�� 0A:<;CD=a7Dq2547N@;C:1.mDC254J6}xe:<X>8�DVEI;=:<476AECH��,nzSA; � µ Ç]2>DyDCH7ShfT4�254���2>67u V u Ve± . ² �cHJ:<DC:�;C:@DCa7XPEID�.A;=:
N<S?Z�Be.A;=:<8,EISGECH7:�87;=2>n EQ0A:<X5S3N<2PEwY�Smn/.GSA47:OUWN<S?Z�BMSA47:<4FE �¼;=ShfT472t.A4+DVY3D=EI:@Z�254�.A4+:�^3EI:<;=4e.AX¼x7:<X58 �
fTH7:<;=:

#��|¸ # 9 µ � ¹ 	�f ±�V u>Æ A?²
N<S?;=;C:<D=BMSA4787254J6�ECSG.�EI;C2P032t.AX'Sh0A:<;I.mX5X%8JY34e.AZ�25N<.AX%Z�S`87:jSAnl.AX5X�EIH7:�Be.A;VEI25N@X5:@D<u]vw4J87:<:@8,87a7;=25476�Xt.A4J:
nzS?;CZ9.mEI2>S?4¯�J.ADTB7;CS?~p:<8�~FY�EIH7:�S?;=87:<;TBe.m;I.AZ�:@EC:<; � �7ECH7:�87;C2Pn Ec0?:<X>S`N@2>EwY�BJ;I.ANOEI25N<.AX5XPY]: <Rae.AX5D # 9 ug�oSA;DCZ9.AX5X'xe:@X587D@�'S?4�ECH7:]SmEIH7:@;´He.m478¯� #�� 2>D´D=256?472PxeN1.m4RECX>Y�D=Z].AX>X5:@;�EIHe.A4�0 9 u|-b:@47N<:]Xt.A47:jnzS?;=Z].mEC25S?4Z].A4J2>nz:<DVEID¯2PEID=:<X>n32>4´.c8JY34e.mZ92>N1.AXA.A47S?Z9.AX>Yb254�ECH7:s87;C2Pn E¯0?:@X5S3N<2PEwY?�hfTH725NdHqN1.m4q~p:%a7D=:<8Q.mD«.T8`Y`47.AZ92>N1.AX
872t.A6A47S?D=EC25N@DlEISj87:@EC:<NOEbD=a7NdHG.j8JY34e.AZ�25N<.AX¯B7H7.ADC:�NdHe.A4J6?:Au
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(a) (b)

&('�)+*-,�. �-1 / 4��sY`BJ25N1.mXlDC4e.mB7DCH7SmEIDjSAnTEIH7:}ECH7;C:@:OUW8725Z�:<47D=25S?47.AXgDVY3D=EI:@Z"fT2>ECH+:O^3EI:@;C4e.mXlxe:<X>8
� � � ® .A478jX5.A47:<D�Be.A;C.AX5X>:<XREIS�EIHJ:¼xe:<X>8 5¼± . ² ECH7;C:@:OUW8725Z�:<47D=25S?47.AX3032>:@f�� ± ~ ² X5S3S?¾�S?4QEIHJ: ±,/ f �?²
B7Xt.m47:lBp:<;CBp:<4J8725N@a7Xt.A;¬EIS�ECH7:lxe:<X>8k8725;=:<NOEI25SA4 �Mu¬�cH7:cBe.A;VEI2>N<X5:@D%.A;=:l;C:@4787:<;=:<89.AD%DCBJH7:<;=:<D%fT2>ECH
872t.mZ9:OEI:<;�°'u/�oSA;�ECH7:<D=:kDC4e.ABJDCH7SAECD�f¼:KDC25ZKa7Xt.mEC:<8GÇ 	 µ N A�A%A Be.m;=EI2>N<X>:<D<ub�cH7:QBe.m;I.AZ�:@EC:<;CD
.A;C: � ° µ Ç C A � � 9 µ Ç CED �7ºF° Ã µ Æ C A �e.A4J8 �+µ A u

K Z�S?;=:K87;C.AZ].�EI25N´:@LM:<NOE�25D/SA~7DC:@;=0?:@8�nzSA;/EIH7:kX>S?476]EC25Z�:´8J2>LMa7DC2>S?4GN<S3:  �N@25:<4FE�Bp:<;=BM:@478725N@a7Xt.m;
EISkEIH7:yxe:@X58�8725;=:<NOEI25SA4�.ADT87:@xe4J:<8|0325.

��� 5Èµ X>25Z
� 7 � S L ± �� c ±��=² 4 �� c ± AF²=² � �	�� P 1 �Ç � C ±�V u>Æ?Æ ²

�oSA;�.90m.A472>DCH72>476]:�^3EI:<;=4e.AX¬xe:<X>8G254G: <Ra725X>25~7;=25a7Z��7EIH7:KX5S?476�UWEI2>Z9:yD=:<XPntUw872PL a7D=25S?4|N<S3:  �N<2>:<4FE����}H7.AD
~M:@:<4GEIHJ:KDCaJ~#]=:<NOE�SAn%254FEC:<47D=:Q;C:@N<:<4FEy;=:<D=:1.A;=NdH¯�¯254|Be.A;VEI25N@a7Xt.m;<�enzS?; �g;CShfT472t.m4 > a7¾�.1fl.}DVY3D=EI:@Z9D�.AD
D=EIaJ8725:@8�H7:@;C: L_Æ V?Ä ��Æ V%V ��Æ VkD �«Æ V Â ��Æ V $R�«Æ V N`��Æ V RJ��Æ D�A�P ug��aJ;C472>4769SA4�ECH7:�:O^3EI:@;C4e.AX«xe:@X58�D=EI;=:<476mEIH
���FBe.A;VEI25N@X5:@D%SAn 8J2>LM:<;C:@4FErEwY3Bp:<DrN1.A4�S?47XPYKnzS?X>X5Shf�EIH7:T:�^`EC:<;=4e.AX7xe:@X58�~RYQ:<X5aJ8725476�:<.ANdH9SmEIH7:@;<�RDCS�EIHe.�E
EIH7:�872>LMa7D=25S?4�BM:@;CBp:<478J25N<aJXt.A;�EIS�EIH7:9:O^3EI:@;C4e.mXrxe:@X58�He.ADqEIS�2547N@;C:1.mDC:9fT2PEIH���u��cH72>D´:OL :@N@EQ6A;CShfTD
a74FEI25XrEIH7:�N@;C2PEI25N<.AX%xe:<X>8�D=EI;=:<476mEIH+25DK;C:1.mNdH7:<8�.A478,ECH7:�D=Y3D=EC:<Z ~p:<6A2547DKECSGnzS?;CZ Xt.m47:<D@u ��Shf�ECH7:
Be.A;=EC25N@X5:<D�.m;C:jN<S?4`xe47:<8�EIS�Xt.A4J:<DyfT2>ECH�ECH725Nd¾R47:@DCD´SAnlD=S?Z9:k2>4FEI:<;=Be.A;VEI25N@X5:kD=Be.AN<2>476?DyfTH72>NdH�;C:@87a7N@:<D
EIH7:GBp:<;=BM:@47872>N<a7X5.A;98J2>LMa7DC2>S?4�.A6?.A254¯u 6 :<DCaJX>EID�nzS?;�����0?:<;=DCa7D���.A;C:|DCH7ShfT4�254���2567u V u Vo± ~ ² nzSA;
� µ Ç`��ECS?6?:@ECH7:<;´fT2>EIH�EIH7:}N@S?;C;=:<D=BMS?4J8725476�S?;C87:@;QBe.A;C.AZ�:@EI:@; � �%.A478+N@S?4Jxe;=Z ECH7:<D=:�<3a7.AX52PEd.mEC2>0?:
N<S?47D=2587:@;I.mEC25S?4JD<u��cHJ:lDCBp:<NOEd.AN@a7Xt.A;�87:<N@;C:<.ADC:cSAn�����0A:<;=DCa7Dr�9DVEI;=S?476?XPY´N@S?;C;=:<X5.mEI:@D�fT2>ECHKEIHJ:lX5S3N1.mEC25S?4
SAnJECH7:gX5.A47:%nzS?;=Z].mEC25S?4�.mD¬2>47872>N1.mEC:<8q~RYq.TD=EC;CS?4J6?X>Yy2>47N<;=:1.AD=25476�Be.A;C.AZ�:@EI:@; � u¬�cH725D¬87;I.mD=EI2>Ns87:<N@;C:1.mDC:
N1.A4G~p:Q:�^JBJX5S?2PEI:<8�.AD�.9DC:<4JDC2>EC2>0A:Q8JY34e.AZ�25N<.AX«872t.A6A47S?D=EC25N@D�ECS}X5S3N1.mEC:´X5.A47:�nzS?;CZ9.mEC25S?4¯u ��:Q;=:<Z9.A;C¾
EIHe.mEb.mn EC:<;T.k0?:@;=Y�X5SA476QEI2>Z9:m�7Xt.A4J:<DcZ9.hY]nza7DC:yEIShf¼.A;C8JDb~72>6j47S?47DVEI;CaJN@EIaJ;C:<8|;C:@6?25S?4JD<usvw4�ECH725DcN<.ADC:m�
EIH7:�xe4e.AXonÅ.AX5X_UwSAL]SAn	���KnzSA;l� � � �'N1.A4]~M:bDCX52>6?HFEIXPYkDCH72Pn EI:@8]a7BFf¼.A;C87DlECS´ECH7:/: <3aJ25X52>~7;C2>a7Z 872PL aJDC25SA4
N<S3:  �N<2>:<4FEb.mE/� µFA u
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&('�)+*-,�. �-1 �-4 ± . ² K 0?:<;C.A6?:@8�872>Z9:@47DC2>S?47X>:<DCDK87;C2Pn EQ0?:@X5S3N<2>EwY # �� µ #��  : ¹ °�254���8725;=:<N@EC25S?4
0?:@;CDCaJD/EIH7:q:O^3EC:<;C47.AX�xe:@X58G� � N@S?Z9B7.A;C:@8|EISjEIHJ:K872>Z9:@47DC2>S?47X5:@DCDT87;=2>n ET0?:@X5S3N<2>EwY # �9 µ # 9  : ¹ °SAno./SA47:OUWN<S?Z�BMSA47:<4FE �g;CShfT472t.m4QD=Y3D=EC:<Z	.A478QEISbEIH7:gS?;C87:@;'Be.A;C.AZ�:@EI:@; � u ± ~ ² ?�2>Z9:@47DC2>S?47X5:@DCD
X5S?4J6mUWEC25Z�:b872PL aJDC25SA4�N@S`:  �N<25:@4FE � �� µ ���  : ¹ ° 1 254 / 4 8725;=:<NOEI25SA4�0A:<;=DCa7D�� � .mX5DCSjN@S?Z9B7.A;C:@8
EIS � u�vw4 ± . ² EIHJ: � UWN<a7;V0?:}2>D´2>4J�o.mEC:<8�ECS|ECH7:]Z9.�^`25Z9.AX%DCHJS fT4+SA;C872>4e.mEI:�UW0m.AX>a7:knzS?;´~p:@E=EI:@;
N<S?Z�Be.A;=25D=S?4¯u'�cH7:�Be.m;I.AZ�:@EC:<;CD�.A;=: � µ Ç3� � ° µFV�CEA � � 9 µ Ç CED �eºF° 1 µ Æ C A �e.m478 �+µ A u

��������� 032�4 �7-�% � � % ! +��

� ��� 
 �!< � ��� . @ �
��:k.m;C:k.A2>Z92>4769.mEy.};=S?a76?HGECH7:<S?;=:@EC25N1.mX�:@D=EI2>Z].�EI25SA4�SAn%ECH7:k~MSAa7478e.A;=25:@D/SAnsEIHJ:QXt.A4J25476�EI;I.m47DC2PEI25SA4
fT2>EIH�N@S?47D=EI.A4FE/:�^3EI:<;=4e.AX�xe:@X58|��2>4�Ewf¼S�S?;cEIH7;=:<:�872>Z9:@47DC2>S?47D<u���:q.ADCD=a7Z�:qECHe.mEcEIHJ:´DVY`DVEI:@Z 6?S`:@D
254FEISlECH7:sD=EI;C.mEI2Pxe:<8�DVEd.mEC:sfTHJ:<4�EIH7:s:O^3EC:<;C47.AX?xe:<X>8�25D�Xt.m;C6?:@; EIHe.m4�ECH7:%EwY3B725N<.AXR.10?:<;C.A6?:%nzS?;=N<:%~p:@Ewfg:<:<4
Ewf¼SkBe.m;=EI2>N<X>:<DrSAn«S?B7BpS?DC2PEI:�EwY`Bp:Au%�cHJ:yXt.mE=EI:<;r87:@BM:@4787Dc~pSAEIH}SA4}87:<4JDC2>EwY].A478]S?4]EIHJ:�:O^3EI:@;C4e.mXMxe:@X58
2>EID=:<XPn\u ��:�:@D=EI2>Z].�EI:}.�EwY3B72>N1.AX¼.10?:<;C.A6?:}nzS?;=N<:�~p:@Ewfg:<:@4{EwfgS�S?B7BpS?DC2PEI:]B7.A;=EC25N<X>:<DQ~FY�N<S?47D=2587:@;C2>476
872>LM:<;=:<4FE 
V:@LM:<N@EC2>0A: �G2>4REC:<;=Be.A;=EC25N@X5:jDCBe.mN<254J6?D<u��cH7:�xe;CDVEKEwY3B725N<.AXr254FEI:@;CBe.A;VEI2>N<X5:kD=Be.AN@25476G2>D�DC:@EK~FY
EIH7:�87:@47DC2PEwY�.AX5SA47:A��� µ º CFE ��� u%vw47N<X>a7872>476k�ea7N@ECae.mEC25S?47Dc2>4�EIH7:y2>4REC:<;=Be.A;=EC25N@X5:�872>D=EI.A47N<:�2>4787a7N@:<8�~FY.�xe472PEI:�EI:@Z9Bp:<;C.mEIa7;=:´;=:<D=a7X>ECD/254|.�nzaJ;=EIHJ:<;/D=Z].mX5X5:@;c:@LM:<NOEI2>0A:Q.10?:@;I.A6A:K872>D=Ed.m47N<: q��.AD/S?~`Ed.A2>47:<8�~FYDC:@E=EI2>476�.�EwY3B725N<.AX¼2>4FEI:<;=Be.A;VEI25N@X5:�:<47:@;C6AY�:=<Rae.AXgEIS »]± � ²r¶ G �D;qu�-�:<47N@: q� µ�» CFE L »}± � ²�¶ G��#; P
fTH7:<;=: » CFE 25DlECH7:´2>4F0?:<;=DC:qnza747N@EC25S?4�SAn�EIH7:�254FEC:<;I.mN@EI2>S?4�BMSmEI:<4FEC2t.AX »}±h�?² u¼��254e.AX>X>Y�EIH7:�B7;=:<D=:<47N@:QSAn.A4,:O^3EC:<;C47.AXgxe:@X58,:@4JnzS?;=N<:<DQ.A4,:@0A:<4�DCZ9.AX>X5:<;q.10?:@;I.A6A:<8+872>D=Ed.m47N<:�� N ~M:OEwf¼:@:<4�N<S?X>X52>8725476�S?BJBMS?D=2>EC:
Be.A;=EC25N@X5:<D@�JfTH72>NdH|N<.A4|~p:y:<DVEI2>Z].mEC:<8�032t.

� N µ � CFE L � ¶ � ± q� ²jP f ±�V u>Æ Ç ²
fTH7:<;=: � CFE 2>D'EIH7:T2>4R0A:<;=DC:bnzaJ47N@EC25S?4jSAn � ±h�?²'µ 4

K
»}±��A² u�vw4]6?:@47:<;C.AX��R.�Be.A2>;'SAn¯SAB7BMSADC2>EC:cBe.A;VEI25N@X5:@D
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[¼X5:1.m;CX>YA��N@S?4FEI;C.A;C2>X>YGECS|EIHJ:]N1.mDC:]SmnlBe.A;C.AX5X>:<X'nzS?;=N<:@D<��ECH7:92>4FEI:<;VnÅ.AN<:9BMSADC2>EC25S?4�fT2>X5X%Z�S 0A:]2>4�D=Be.AN<:mu
�cH7:�254FEI:@;=nÅ.AN@:�0A:<X>S`N@2>EwY #�� 4JS?;CZ9.AXMECSj2>EIDTBpS?DC2PEI2>S?4}N1.m4|~p:�N1.AX>N<a7X5.mEI:@8|.mD

#�� µ = �� � � 
 % �� � � 
 =
	 = � �� = C ±�V uÈÇ VF²

8y~F0325SAa7DCXPY?��EIH7:�DI.mZ9:j.A;=6?a7Z�:<4FEqN1.A4�~p:�;=:<Bp:1.mEC:<8�fT2>EIH�:O^`NdHe.m476?:<8�;CS?X>:<DySAn���.m478 � DCHJS fT2>476
EIHe.mE¼D=EI.A~7X5:bBe.A;C.AX5X>:<XeXt.m47:<DrfT2>EIH9EIH7:�8J25;C:@N@EC25S?4 � �� .A;=:/:O^`Bp:<NOEI:<8�fTH72>NdH�Z9Sh0A:/fT2>ECH]EIH7:b254FEI:@;=nÅ.AN@:
0?:<X>S`N@2>EwY #�� 6?2P0?:@4{~FY T <ou ±hV u Ç VR² u��ea7;VEIH7:@;CZ�S?;C:m��EIH7:�DC.AZ�:�.A;C6Aa7Z9:@4FEj.AB7B7X>25:@8�nzS?;k.GD=Z].AX>X � �
DCH7ShfTDTEIHe.mE |�� �
�
��~ { vxw ��~ ��� |	� ~ 25Dca74JD=Ed.m~7X5:yD=a7NdH|ECHe.mEb.kD=Ed.m~7X5:y2>4REC:<;VnÅ.AN<:�He.ADcECS�~p:�D=EC;I.A2>6?HFE1u·�:OE�a7D}xe4e.AX>X>Y{872>DCN<aJDCD�Ewf¼S�D=BM:@N<2t.mX�N1.AD=:<D 5 xe;CDVE�;C:OEIa7;=4725476,ECS�Be.A;I.mX5X5:@XcnzS?;CN@:<D<�b25478J:<:<8�ECH7:
254FEI:@;=nÅ.AN@:�8J25;C:@N@EC25S?4�25DkB7.A;I.AX>X5:@XgEIS�EIHJ:�x7:<X58{872>;C:<NOEI2>S?4¯�%EIH7:|.A476AX5: ^�25D À ¹ Ç`�¼.m478{ECH7:�254FEI:@;=nÅ.AN@:



Â A ��������� ����)*�%�2�%
��"�%)�� �"� ����� � ���.����� ���]$��*� 
�����
 ���������  "�����D���($"��� �&�('Z�")��*���
0?:<X>S`N@2>EwYQ0m.A4J25DCHJ:<Dl.mDsnzSAX5X5ShfTDs872>;C:<NOEIXPYQnz;CS?Z T <ou ±�V uÈÇ VF² u @ :@N<S?4J89EIHJ:bN<.ADC:bSAn¯Bp:<;=BM:@478725N@a7Xt.m;snzSA;CN<:@D
87:<D=:<;=0A:<DbDCS?Z�:�Be.A;=EC25N@a7Xt.A;l.mECEC:<4FEI2>S?4¯us-b:@;C:yEIHJ:´.m476?X5:;^,2>D

^ µ .A;=N@Ed.m4 = �� � � 
 == �� ����
 = ±�V uÈÇ DA²
.A478�EIH7:�254FEC:<;=nÅ.mN<:�0?:@X5S3N<2PEwY�N1.A4�~p:y:O^`B7;C:@DCD=:<8�.AD

#�� µ = �� ����
 = = �� � � 
 =
	 = � �� = C ±�V uÈÇ Â ²

8y~F0325SAa7DCXPY?�'EIHJ25DQ6?:@47:<;C.AXl.m;C6?a7Z�:<4FEk2>DKS?4JX>Y�.�47:<N@:<D=DI.A;VY�N<S?478J2>EI2>S?4�nzSA;k.�D=EI.A~7X>: � �$2>4REC:<;VnÅ.AN<:mu
K 4�.AXPEI:<;=4e.mEC2>0?:b25D¼.QZ92_^J:@8}DC2PEIae.�EI25SA49fT2>ECH�47Sk254FEC:<;=nÅ.mN<:y.mEl.AX5Xp87;=2>0?:@4�~FY}:<4FEC;CS?BFY?usvw4�.A47.AX5S?6mY�ECS
EIH7:bBe.A;I.mX5X5:@XoN1.AD=:bfg:y.A4FEI2>N<25B7.mEI:TEIHe.�Ec.´N@;C2PEI25N<.AXoD=EC;C:<4J6AEIH�SAn � �� 25Dr47:@:<87:@8�ECSK~7aJ25X589D=EI.A~7X5:�Xt.m47:<D@u
�cH725DcfT25X>X 47Shf ~M:�254F0A:<D=EC256F.�EI:<8�~FY�N<SAZ9B7a`EI:<;TD=25ZQa7X5.mEI2>S?4�.A4J8�D=25Z�B7X5:bEIH7:@S?;=Y�2>4�Z9S?;=:y87:@EI.A25X u
��� ����� 032�4657-/)8$ 2�!:"F+9%��&57-
$ ���L!:4 � ),+9% � $&! �&2 4 �7-/% $�� % !:+��

vw4�S?a7;�D=25ZQa7X5.mEI2>S?4Gfg:}.AD=DCa7Z�:jU�fT2PEIH7S?a`E´X>S?DCD�SAnl6?:<47:@;I.AX>2>EwY�UbECH7:�8725;=:<N@EC25S?4�SAn �� � � 
 .mX5S?476�ECH7:
��.�^`2>D/SAn%ECH7:QDC2>ZQa7X5.mEI2>S?4�~MS1^Muy�cH7:QZ�S`8J:<X¬Be.A;I.mZ9:OEI:<;=D�.A;=:KxJ^`:<8�ECS}ºF° 1 µ Æ C A � � ° µ V�C A � .A478
» 9 µ Ç C�D G��D;qu @ 25ZQa7X5.mEI2>S?4�DC4e.ABJDCH7SAECDynzS?;y872>LM:<;=:<4FEy:�^`EC:<;=4e.AX'xe:@X58�D=EC;C:@476AEIHJD´.m;C:kDCHJS fT4�254���2567u
V uER ± . ² U V u R ± 8 ² u¬vw4j��2567u V u R ± . ² �?47S�x7:<X58k2>D%.AB7BJX525:@8k.A478j.�HJS?Z9SA6?:<47:@S?a7D%N@S?Z9BJX5:@EC:<XPY´Z�2P^`:@8QD=EI.mEI:c2>D
0`2>DC2>~7X5:mu¬vw4K��256Ju V u R ± ~ ² �AS?4�EIHJ:gSAECH7:<;¬He.A4J8¯�mECH7:g:�^3EI:<;=4e.AXFnzS?;=N<:<D�.A;C:sBe.m;I.AX>X5:<X 5 �� � � 
 µ 4 �� � � 
 u¬�cH7:
Z].A6A472>ECa787: = �� � � 
 4 �� � � 
 = 25D¬~M:OY?S?478QECH7:¼N@;C2PEI25N<.AXFD=EC;C:@476AEIH�L_Æ DmÄQP DCa7NdHkEIH7.mE�X5.A47:snzS?;CZ9.mEC25S?4�Be.A;C.AX5X>:<X
EIS�EIH7:kxe:@X58�DCHJS fTD´a7B¯u ��S?47Be.A;C.AX5X>:<X¬nzS?;CN@:<DyfT2>ECH�Bp:<;=BM:@47872>N<a7X5.A;y8725;=:<NOEI25SA47D�.A;C:k2>4F0?:<DVEI2>6F.mEI:@8�2>4
��256?D@u V uER ± N ² .A478 V u R ± 8 ² u 8�47:GSA~7DC:@;=0?:@D�nzS?;CZ9.mEI2>S?4{SAn�EI25XPEI:@8iXt.m47:<D�fTH725NdH#.A;=:G254J87:<:@8�254iECH7:
8725;=:<N@EC25S?4�SAn¬EIHJ:�nzSA;CN<:�872PL :@;C:@47N<:y0?:@N@ECS?;/.mDc:O^`BM:@N@EC:<8�nz;=S?Z§S?aJ;�6A:<47:@;I.AX«.A;=6?a7Z�:<4FE1u%vw4�nzS?X>X5ShfT25476
EIH7:rN<S?4`xe6?a7;C.mEI2>S?47D¬.AD¬.TnzaJ47N@EC25S?4qSAnJEC25Z�:'f¼:s0?:@;C2Pxe:<8KECH7:sDC2>Z9B7X>:'nzS?;CZKa7Xt.cSAn3EIH7:r254FEC:<;=nÅ.mN<:s0?:<X>S`N@2>EwY
#�� .ADc6?2>0A:<4�254 T	<ou ±�V u Ç VR² uvw4�.�4J:O^3E�DVEI:<B �ofg:KDVEIa78`Y�BM:@;CBp:<47872>N<a7X5.A;cnzS?;CN@:<D�¾A:@:<B72>4769ECH7:<2>;�;C.mEI2>S � µD= �� ����
 = ¹ = �� � � 
 = xJ^`:<8
~7aJE´2547N@;C:1.mDC254J6�ECH7:<2>;�Z].A6A472>ECa787:Au9�eS?;yDCZ9.AX>X'nzS?;CN@:<D�EIH7:jD=Y3DVEI:<Z D=EI.1Y`D´87:<Z�2P^`:@8¯u9vw4�2547N@;C:<.ADC2>476
EIH7:�DVEI;=:<476AECH}SAn«~pSAEIH9xe:<X>87D<�3f¼:�H7.h0A:�N1.mX5N<aJXt.mEC:<8}D=a72>EI.A~7X5:�S?;=87:<;gBe.A;I.mZ9:OEI:<;=DgfTH72>NdH�.A;C:bDC:@47DC2PEI2>0A:
EIS|EC25XPEI:<8�Xt.m47:�nzSA;CZ9.mEI2>S?4¯u}�cH7:@DC:�.m;C:�25Z�Z9:@872t.mEC:k6?:<4J:<;I.mX525�<.mEI2>S?47D�SAnlECH7S?D=:]a7D=:<8+254 6 :@n\uZL_Æ DmÄ�P u
�cH7:yS?;C8J:<;lBe.m;I.AZ�:@EC:<;l:�^JHJ25~72PEIDl.QD=He.A;=B ]=aJZ9B}2>47872>N1.mEC25476qEIH7:�N@;C2PEI25N<.AXoxe:<X>8�D=EI;=:<476mEIH�SAn«EIHJ:/nzS?;CN@:
872>LM:<;=:<47N@:90?:@N@ECS?;´aJBMS?4�fTH725NdH�EI25XPEI:@8�X5.A47:knzS?;=Z].mEC25S?4�2>DK.mNdH725:O0?:<8 u��cH7:<;=:]25D´.�N<X5:<.A;�HFY`DVEI:@;C:<D=25D
X5S3S?B�2>n�EIH7:�nzS?;CN@:|2>Dj;C:<8Ja7N<:@8�.A6F.A2>4�DCa7NdHiECHe.mEjEIHJ:|47SA47:=<Ra72>X525~J;C25aJZ"B7He.mDC:�EI;I.m47DC2PEI25SA4�ECShfl.A;=87D
EI25XPEI:@8�X5.A47:9nzSA;CZ9.mEI2>S?4�25DqSAnlxe;=D=EkS?;=87:<;@u|�cHJ:}N<;=2>EI2>N1.AX'0m.AX>a7: ��� �ySAncEIHJ:9nzS?;=N<:]8J2>LM:<;C:@47N<: = � �� =
25D�D=H7ShfT4�0A:<;=DCa7DyEIHJ:Q;I.mEC25S � µ = �� ����
 = ¹ = �� � � 
 = 2>4���256Ju V uPÆ A u ��:QD=He.AX5X�N<S?Z�Be.A;=:´ECH7:<D=:k8e.mEd.]ECS�.
DC25Z�B7X>:/EIH7:@S?;C:OEI2>N1.AX¯BJ;C:<8J25N@EC25S?4�2>4�ECH7:�47:O^3E�DCaJ~7DC:@N@EI2>S?4¯u

K N1.A;=:@nza7XM;C:<Z9.A;=¾�2>D¼2>4]S?;=87:<;¼nzSA;¼DCZ9.AX>XpBpS?D=2>EI2P0?: � u%�cHJ:�BM:@;C2>S`872>Nb~pS?a74J8e.A;=Y9N<SA47872>EC25S?4JDga7D=:<8254}EIHJ:qD=25ZQaJXt.mEC25S?49N<S?;=;C:<D=BMSA478�ECS�.kECS?;CSA258e.AXpEIS?BpS?X>S?6AY�DCH7ShfT4|254���2>67u V uPÆ?Æ?u%vWn � 2>Dc6?:@E=EI254J6kDCZ9.AX5XEIH7:�~MSAa7478e.A;VY�N<SA47872>EC25S?4JDy:<4JnzS?;=N<:9.�ZKa7X>EC25B7X>:KfT25478J25476�.A;=S?a7478�EIH7:kECS?;Ca7DqDCaJNdH�EIH7.mE�xe472>EC:jDC25�@:
:@LM:<N@ECDr.A;C:c:�^JBp:<NOEI:@89EIS�~p:cDC2>6?472>x7N1.A4FE1u��cH7:<;=:@nzS?;=:cf¼:THe.10?:T47SmEsDCH7ShfT4]D=25ZQaJXt.mEC25S?4´8e.mEd./nzSA;%DCZ9.AX5X
� 254���2>67u V uPÆ A u
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���� Â Æ

&('�)+*-,�. �-1�� 4|�rY3B72>N1.AX¼DC25ZKa7Xt.mEC25S?4�DC4e.mB7DCH7SmEIDjSAnTEIH7:}EwfgS�8725Z�:<47D=25S?47.AXgDVY3D=EI:@Z 5�± . ² 8J25DVU
S?;C8J:<;C:@8,D=EI.mEI:9fT2>EIHJS?aJEqxe:<X>8¯� ± ~ ² Xt.m47:9nzS?;=Z].�EI25SA4�fT2PEIH,B7.A;I.AX>X5:@X'xe:<X>87D �� � � 
 µ 4 �� � � 
 µ
Æ N A G���; ¹ °+254 �RUW8725;=:<N@EC25S?4�.A~pS 0A:QEIH7:KN<;C2PEI2>N1.AX«nzS?;CN@:Au ± N ² Xt.m47:KnzS?;=Z].mEC25S?4�fT2>ECH�BM:@;CBp:<478J25NOU
a7Xt.m;Kxe:<X>87DkSAnbDI.AZ�:�Z9.A6?472PEIa787: = �� ����
 ='µ = �� � � 
 =%µ Æ�N A G��D; ¹ ° .A~pSh0?:�EIHJ:�N@;C2PEI25N<.AXsnzS?;CN@:
872>LM:<;=:<47N@:Au ± 8 ² X5.A47:�nzS?;CZ9.mEI2>S?4�fT2>ECH�Bp:<;CBp:<4J8725N@a7Xt.A;Txe:@X587Db.A478 = �� ����
 = ¹ = �� � � 
 =3µ Æ ¹ ÇkfT2>ECH= �� � � 
 =Jµ Æ N A G ��; ¹ °�.A~pSh0?:KECH7:QN@;C2>EC25N<.AX�nzS?;CN@:Q872>LM:<;=:<47N@:Au�vw4 ± N ² .A4J8 ± 8 ² ECH7:���Be.A;=EC25N@X5:<D
.A;C:y8J;C2>n EC25476k2>4 / Uw872>;C:<NOEI2>S?4¯�`fTHJ25X5: �ÁBe.A;VEI2>N<X5:@DT.A;C:�87;=2>n EC25476Q2>4 �RUW8725;=:<N@EC25S?4 u��cH7:qXt.A4J:<D�.A;C:
Z9Sh03254J6�Bp:<;=BM:@47872>N<a7X5.A;lEIS � ���ur�cH7:qBe.A;=EC25N@X5:<DT.m;C:�87:<BJ25N@EC:<8�.ADTDCB7H7:@;C:@DbfT2>ECH|8J2t.AZ�:@EC:<;c°'u
K X52>6?HFEcDCB7HJ:<;C:q25DT.m4 �TUwBe.A;VEI2>N<X5:bfTH725X>:y.�6A;I.1Y}D=B7H7:<;=:´2>D�. ��UwBe.A;VEI2>N<X5:mu
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&('�)+*-,�. �-1 3�� 4 ?�2>Z9:@47DC2>S?47X5:@DCD´N<;C2PEI2>N1.AXrnzS?;CN@:�8J2>LM:<;C:@47N<:�� � �® µ � � ® ° ¹ G��D;�0?:<;=DCa7DjEIHJ:
;I.mEC25S � ~p:@Ewfg:<:@4#ECH7:GBp:<;=BM:@478725N@a7Xt.m;9nzS?;=N<:<D = �� � � 
 = .A478 = �� � � 
�� nzS?;�EIH7:|Ewf¼SmUW8725Z�:<4JDC25SA4e.AX
D=Y3D=EC:<Z�u K ~pS 0A:yEIH7:�N<;=2>EC25N1.mXpnzS?;=N<:�ECH7:�D=Y3D=EC:<Z 25D¼254}EIHJ:qB7.mECEC:<;C4J:<8�D=Ed.�EI:yNdHe.A;C.AN@EC:<;=25�<:@8|~FY
D=EC;C25Bp:TnzS?;CZ9.mEI2>S?4¯u��cH7:/N@25;CN@X5:@Dl.A;=:/DC2>ZQa7X5.mEI2>S?4j;C:<D=a7X>ECD<�3fTH725X>:�ECH7:�DCSAX5258�X52>47:�25DgECH7:<SA;=Y?u%�cHJ:
Be.A;C.AZ9:OEI:@;CDT.A;=: � ° µFV�C A � » 9 µ Ç CED G��D;´�7.A478�ºF° 1 µ Æ CEA u

; � .��5,��

��:�.A;=:�.A2>Z92>476�.�Ej.G;CS?aJ6?H�EIHJ:<S?;=:@EI2>N1.AXg:<DVEI25Z9.mEC25S?4�SAnTEIH7:}~pS?a74J8e.A;C2>:<DQSmn�ECH7:�87:@Z92_^J2>476|EC;I.A43U
DC2>EC25S?4+fT2PEIH{N<S?47DVEd.A4FE9:O^3EI:@;C4e.mXTx7:<X58JD �� � � 
 .A478 �� � � 
 u{�cH72>D�f¼.AD9.AX5;=:1.A8JY,B7aJEjnzS?;=f¼.A;=8i254+ECH7:
B7;C:O0`2>S?a7DjDC:@N@EC25S?4+nzS?;kBe.m;I.AX>X5:<XsnzS?;=N<:<D�.A4J8{2>Dk6?:<4J:<;I.mX525�@:<8+H7:@;C:�EIS�ECH7:�6?:<47:@;I.AX¼N1.AD=:�Smn/47SA47Be.A;\U
.AX5X>:<XgnzSA;CN<:@D<uU[¼SA47DC2>87:<;kxe;=D=E�.�N<:@4REC;I.AXcN@S?X5X>25D=25S?4�~M:OEwf¼:@:<4�.A4 � .A4J8 � Be.m;=EI2>N<X>:}Be.A2>;<�sDC:@:|��2567u
V u>ÆhÇ`u'�¬;I.A47DVnzS?;CZ�254J6´EIHJ:/EI;C.�]=:<NOEIS?;=25:<DgS?4FEISQSA47:/fT2>ECH}.´x`^J:@8�N<S?Z�Z9SA4]N<:@4FEI:<;¼SAn«Z].mDCD¼Smn�EIH7:/EwfgS
Be.A;=EC25N@X5:<D@��S?47:�;C:<.AX52>�<:<D�ECHe.mEyECH7:9N@S?X5X>25D=25S?4|25D�:@LM:<NOEI2>0A:<XPY�87;C2P0?:@4�~FY�He.AXPn¼SmngECH7:�nzSA;CN<:j872PL :@;C:@47N<:m�
E1 ± �� � � 
 4 �� � � 
 ²%µ 4 E1 � ��½nzS?;�� Be.A;VEI2>N<X5:@Dl.A4J8 E1 ± �� � � 
 4 �� ����
 ²sµ E1 � ��½nzS?; � Be.A;=EC25N@X5:<D@u K EC;I.A43UDC2>EC25S?4�ECS f¼.A;=87DKBe.�ECEI:@;C47:@8�X5.A47:<D�2>Dq:�^`BM:@N@EI:@8+2>n = � �� = ¹ Ç�25D�Xt.m;C6?:@;�EIHe.A4�.�EwY3B72>N1.AX | ��~ � |��#~ ��y�� � ~~M:OEwf¼:@:<4 � .A478 � B7.A;=EC25N<X>:<D@�R.A478�Xt.A47:cnzS?;=Z].�EI25SA4Q25Ds254J87a7N<:@8¯u%�cH7:�Xt.mE=EI:@;'nzS?;CN@:�8J:<Bp:<4787Dg~MSmEIH�S?4
87:<47D=2>EwY|.A478|S?4|ECH7:q:O^3EI:@;C4e.AX«xe:@X587DTEIH7:@Z9D=:<XP0?:<D@u ��:´:<D=EC25Z9.mEI:q.kEwY3B725N<.AX¬.h0A:<;C.A6?:´nzSA;CN<:q~p:@Ewfg:<:<4
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