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79EHK5NOEHCµËq?�N�GJI5<F8VN�>�M�A~ÌLE�U�EQEHN¸?�>�EH@¨Ë³8VK�GJ8VN�>�I/K5?�GQI�<PN t GJCPAL>5>�<�Í�E~K5>�<FN�GJCP?�@O<PN t¢Î ARK�`HEHN
Ï <PN�@�8 Ï > \LÐ6Ñ¾Ò N�EQI Ï 8VK5ad>rALN�@4>5?�f�f�8VK�IµÌLE~GJI58VK ^ ALG�MO<PNOEH>	Ó�ÔVÕ o¸Ö�×�XJØ[n�c N½ÔVÕ oÙ\ 8VNOCFW
>�W ^4^ EQI/K�<PG�aLEHK5N�EQC�Ë³?�N�GJI5<F8VN�>�ALK�E�?�>�EH@Ú>583Ë³ALK n�c I�<F>�U�EHGHAR?�>�E�I/MOE�aLE~K5NOEQC�Ëq?�N�GQI�<F8VN
<P>�K�E t ALK5@OEH@¨AL>9I/MOE�@O8LI�f�K�8O@�?�GQI9<PN�A¡MO< t MÚ@O< ^ EHN�>5<�8VN�ARC�Ë³EHARI/?�K�E�>5f�ALGJE n =	MOE�@O8LI
f�K�8b@�?�GQI ^ ?�>5I�U&E9>�W ^4^ EQI/K�<PG9UbW�A;ÛO<F8 ^3\ >�84I/M�E,aVEHK5NOEQC ^ ?�>�I	U�E�>�W ^4^ EQI/K�<FG n
Ñ ?OI \ <FN½8LI/MOEHKÊaVEHK5NOEQC ^ EQI/M�8b@�>¾>5?�GJM�AL> Î ALK�`QE~N�ÜÝ<PN�@�8 Ï >ÊALN�@ ÐªÑ�Ò¸Þ EQI Ï 8VK5ab> \

AL>�W ^4^ EQI/K�<PG�aREHK5N�EQCF>6ALK�E�8RË³I�E~N¡?�>�E~@ × ß~Økn¾à I�Wbf�<FGHAmC�EJÛOA ^ f�C�E�<P>6I/MOE�ámâRã�ä³âVåQæFç6aVEHK5NOEHC
Ëq?�N�GQI�<F8VN \ Ï M�8V>�E9f�ALK5A ^ EQI5EHK5>6GJM�ALN t E Ï <�I/M¼K�E t ALK5@3I58I/MOE�f�8L>5<�I5<F8VNº8RË�I/MOE9aLE~K5NOEQC[p

èÙÓqérê�ëDì/í�Óqë Ö�Özî Ó XmÖ

c IÊ<P>ÊadN�8 Ï N4I/M�ARI�ALf�f�K�8Vf�K�<FARI5E�AL@;:5?�>�I ^ EHNOIµ8RË²f�ARK5A ^ EQI5E~K5> ^ ALaLEH>µI/MOE_f�EHK�Ëï8VK ^ ALN�GQE
U�EQI5I5EHK nrc I	<P>¾EJÛ�f�E~GJI5EH@3I/M�ARI \ <�ËrAL>�W ^4^ EQI/K�<PG_aVEHK5NOEHCF>¾ALK�E�?�>�E~@ \ I/MOE9f&EHK�Ëï8VK ^ ALN�GQE_8RË
ÔdÕ oð^ < t MdI	U�E,< ^ f�K�8RÌREH@3AL>	<FNº8LI/MOEHK6GJCPAL>5>�<�Í�E~K5> n
c N�I5M�<F>rf�ARf�EHK \ Ï E¾f�K�8Vf�8V>�E	ARN�EJÛOI5EHN�>�<F8VN 8RË²ÔdÕ o I/M�ARIrGQALNU�E¾ALf�f�C�<FEH@�I58,AL>�W ^ Y

^ EQI/K�<PG,aLEHK5N�EQC�Ë³?�N�GJI5<�8VN�> n =	MOE,EJÛOI5EHN�@OE~@¼ÔdÕ o <P>ÊË³8VK ^ ?OCPAmI5EH@ Ï <�I/MO8V?�I¾I/MOE¼ñ�aVEHK5NOEHC
I/K�<PGJadò n�à >5A ^ f�C�Eµé�<F>�K�EHf�K�E~>�EHNdI5EH@9AL>!ALN,ó Y @�< ^ E~N�>�<F8VN�ARCdÌVEHGQI�8VK Ï MO8V>�EÊô Y I/M9EQCFE ^ E~NdI
<P>�è¸Óqérê5õ~ö Ö/\ Ï MOE~K�E�õ;÷mêQøQøQøHê5õHù¡@�EHNO8LI5E�I/MOE�I/K5AR<PNO<PN t >5A ^ fOCFEH> n =	M�E�EJÛOI5EHN�@�EH@�ÔVÕ o
<P>4Ëï8VK ^ ?OCPARI�E~@¦AR>�AÚC�<PNOE~ALK�@�<F>/GQK�< ^ <FN�ALNVI½GJCPAL>5>�<�Í�EHK�<PN¦I/MO<P>�ó Y @O< ^ EHN�>5<�8VN�ARC_>5f�ALGJE n
c I_<P>,f�K�8mÌRE~N¢I/M�ARI \ Ï MOE~N�Aº>5W ^4^ EHI5K�<PG ALN�@�f�8V>�<FI5<�ÌdE @OEQÍ�NO<FI5E4aLEHK5NOEQC�<P> t <FÌVE~N \ I/MOE
EJÛOI5EHN�@�EH@�ÔVÕ o U&EHGJ8 ^ EH>	GJ8 ^ f�C�EQI5EHC�W½<P@OE~NbI5<FGHAmC Ï <FI/M�ÔVÕ oÙn
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=�83ÌRARC�<P@�ARI5E4I5M�E�EJúxEHGQI�<FÌVE~NOEH>/>_8RË¾I/MOE�EJÛOI5EHN�@�EH@�ÔVÕ oÙ\!gmû 8VUd:�E~GJI�K�E~GJ8 t NO<FI�<F8VN
EJÛ�f�EHK�< ^ EHNbI/>�ALK�E4f�E~K�Ëï8VK ^ EH@ n�à >,AºK�EH>5?�C�I \ I/MOEEJÛOI�E~N�@OE~@ÚÔdÕ o Ï <�I/M�AL>�W ^4^ EHI5K�<PG
aVEHK5NOEQCP>�8L?�I/f&EHK�Ëï8VK ^ EH@¢ÔVÕ o Ï <FI5M¼>5W ^4^ EHI5K�<PG,aLEHK5N�EQCP> n
=	MOE�f�ALf&EHK�<P>!8VK t ALNO<F`QEH@ AL>�Ë³8RCFCF8 Ï >Qp c NÔVE~G nrßb\ I5M�E�GJ8VNbÌRE~NdI�<F8VN�ARC�ÔVÕ o <P>!U�K�<�EJü�W

K�EQÌb<FE Ï EH@ n�c N�ÔdEHG nµg�\ I/MOE9EJÛOI5EHN�@�EH@�ÔVÕ o <F>	f�K�8Lf&8V>�E~@ nrc N¢ÔVEHG nµZ�\ I/MOE�GJ8VN�N�EHGJI5<F8LN
8RË�I5M�EºEJÛOI5EHN�@�EH@ÝÔVÕ o I58ÙÔVÕ o <F>4>5MO8 Ï N nÚc NÝÔVEHG n�ib\ I5M�E3EQúxEHGJI5<FÌLEHN�EH>5> 8mË�I/MOE
EJÛOI5EHN�@�EH@¡ÔVÕ o <P>DÌLARCF<F@�AmI5EH@�I/M�K�8V? t M gRû 8VUO:�EHGQI�K�E~GJ8 t NO<FI�<F8VN�EQÛOf&EHK�< ^ EHNdI/> n ÔdEHG nrl
<P>	I/MOE9GJ8VN�GJCP?�>5<�8VN n

ýÊÀ þ	Çªÿªÿ�ÅµÄOÃ�����È&ÃbÅµÄ����rÈ	��É�Â
�
ÔdÕ o GJ8VN�>5<F>5I5>8RË_I5M�EºË³EHARI/?�K�EºEQÛbI/K5ALGJI5<F8LN ?�>5<FN t I/MOE3EQ< t E~NbË³?�N�GJI5<F8VN�>48mË,A�aVEHK5NOEHC \
ALN�@ºI/MOE,8VfOI5< ^ ARCTMbWOf�E~K5fOCPALNOE9GJCPAR>/>�<�Í�EHK,Ó����� Ö/n Ôd<FN�GJE,ÌLEHK�W�MO< t M3@O< ^ EHN�>�<F8VN�ARCxË³EHA Y
I/?�K�E~>9ALK�E�EJÛOI/K5ALGJI5EH@ÚUbW¢I/MOE�EQ< t EHNbËq?�N�GQI�<F8VN�> \ I/MOE�CF<FN�EHALK�>�EHf�ARK5ALU�<�CF<FI�W¢8RË	GJCPAL>5>�EH>9<P>
< ^ f�K�8RÌREH@ \ Ï MO<PGJM ^ ARaVEH>¾I5M�E�GJCPAL>5>�<�Í�GHAmI5<F8VN¼ARGHGQ?�K5ALGJW¼>�8�M�< t M nÊc N3I/MO<P>ª>�E~GJI5<�8VN \ Ï E
EJÛ�fOCPAR<PN�I/MOE	Ë³EHARI5?�K�EªEJÛOI/K5ARGQI�<F8VN�8VNOCFWALN�@��
���<P>µ8 ^ <�I5I5EH@½U�E~GQAL?�>�E�<�I�M�AL>DN�8RI/MO<PN t
I58�@�8 Ï <FI5M38V?�K	EJÛOI5EHN�>5<�8VN n
S�EHI9I/MOE�<PN�f�?�I�>5f�ALGJE�U�E���� n½û EQÍ�NOE�A¡f�8V>�<FI5<FÌVE�>�E ^ <P@OEQÍ�NO<FI5E�aLEHK5N�EQC�Ë³?�N�GJI5<F8VN

èÙÓqérê5ë Ö 8VN�� ��� � ��n S!EQI	I/MOE f�8V>�<FI5<�ÌdE,EQ< t E~NbÌ;ARCP?OEH>	8RËrèðU&E�� ö Óqô�� X êHøJøHøQê�� Ö ALN�@
I/MOE�EH< t EHNOË³?�N�GJI5<F8LN�>�U�E�� ö n6à GQGQ8LK5@�<FN t I�8�I/MOE o E~K5GJEHK! >ªI/MOEH8LK�E ^¡×�XJØk\ I/MOE�Ëï8LCFC�8 Ï <FN t
E#"b?�ARI5<F8LN¼M�8LCF@�>Qp
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ÜÚE9@OEQÍ�NOE,I/MOE�NO8VN�C�<PNOE~ARK ^ ALf�fO<PN t)( p*� �,+ � $ AR>¾Ë³8LC�CF8 Ï >Hp( é��)Ó.- � ÷ � ÷ Óqé Ö êHøJøHøQê - �
$
�
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Óqé Ö5Ö�/Êî Ó gdÖ

=	MOE4< ^ A t E�>5f�ALGJE48mË ( <P>_I/MOEËïE~ARI5?�K�E4>/f�ALGJE Ï MOEHK�E)�����<F>9ALf�fOCF<FEH@ nÑ W¢B0" n�ßO\
I/MOE�@�8RI	f�K�8O@�?�GJI¾8RË�I/MOE9< ^ A t E~>�8RË�I Ï 84f�8L<PNbI/>�éµê�ëÚ<P>¾E#"b?�ARC²I58�èÙÓqérê�ë Ö p

Ó ( é Ö / Ó ( ë Ö �ÝèÙÓqéµê�ë Ö/î Ó ZbÖ
c N t EHNOE~K5AmC \ ��<P> ^ ?�G�M�CFALK t EHK I/M�ARN21 ×�XJØ[n ÔV8 \ I/MOE3ËïE~ARI5?�K�E3>5f�ALGJE¼<F>4A�ÌVE~K�WÚM�< t M
@�< ^ E~N�>�<F8VN�ARC�>5f�ALGJE n

3�À 4�5¾Ã6��Â�7bÉ�ÅÊÂ»Å�8¢þ9�:�
c N$I/MO<P>3>�E~GJI5<�8VN \ Ï E�f�K�8Lf�8V>�E¸ALNEQÛbI5EHN�>�<F8LN$8RË�ÔVÕ o Ï M�<FG�M$GQALN#U&EÚALf�fOCF<FEH@$I�8
AL>�W ^4^ EQI/K�<PG6aREHK5N�EQCF> n �EHK�E \ I/MOEªaLEHK5NOEQC�Ë³?�N�GJI5<F8LN4èÙÓqérê5ë Ö GQALN�U�EªALNdW K�EHARCOËq?�N�GJI5<�8VN
@�EJÍ�N�EH@38VN�� ����;ª\ Ï MOE~K�E ; @OE~NO8LI5EH>¾I5M�E,Í�NO<FI5E�>�EQI¾8RË�I/MOE9I/K5AR<FN�<FN t >5A ^ fOCFEH>Hp

; �=<~õR÷~êHøQøJøHê5õ~ù	> î Ó idÖ
=	MOE�EJÛbI5EHN�@OEH@)ÔVÕ o ARCF>58ÙGQ8LN�>�<P>�I/>�8RË,ËïE~AmI/?�K�E�EJÛOI5K5ALGQI�<F8VNÝALN�@:���� n ÔV<PN�GQE�I/MOE
GJCPAL>5>5<�Í�EHK¾?�>�EH@º<PN�I/MOE_ËïE~AmI/?�K�E,>/f�ALGJE�<P>¾I/MOE9>5A ^ E,AL>ªÔVÕ oÙ\ I/MOE9@O<�úxEHK�E~N�GJE,CF<�E~>Ê8VNOCFW
<PN3I/MOE_ËïEHARI/?�K�E9EJÛOI/K5ALGJI5<�8VN¼f�ALK�I n
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=	MOE ^ ARf�fO<PN t 8RËxËïEHARI/?�K�E6EQÛbI/K5ALGJI5<F8LN�<F>Ê@OEH>5GHK�<FU�EH@�AR>@?:A \ Ï MO<PGJM<P>µI/MOEªGJ8 ^ UO< Y
N�AmI5<F8VN¼8RËµA½NO8VNOCF<FN�EHALK ^ ALf�fO<PN t A pB� ��+ � ù ALN�@¡A�C�<PNOE~ARK ^ ALf�f�<PN t ? p6� ù +
�@C n A.<F>6@�EH>5GQK�<PU�EH@¼AL>¾Ëï8LCFC�8 Ï >Qp

A½é��)Ó[èÙÓ³éµê5õm÷ Ö êHøQøHøQê5è¸Óqéµê5õ~ù Ö5Ö�/Dî Ó ldÖ
=	MO<P>�ÌVEHGQI�8VK�GQALN U�E�8VUOI/AR<FN�EH@�UOW,>5?�U�>�I5<FI/?OI5<FN t é½<PNbI58ªI5M�EÊaLE~K5NOEQCVË³?�N�GJI5<F8LN�>�GQEHNdI5EHK�EH@
8VN3I/MOE,I5K5AR<PNO<PN t >5A ^ fOCFEH> n
=	MOE9< ^ A t E98mË�I/K5AR<PNO<PN t >5A ^ fOCFE�õQöµ<F>6@�EHNO8LI5EH@¼AL>DAºõQö n S!EQIFE�@OE~NO8LI5E9ALN3ó � ó

^ ARI/K�<�Û Ï MO8V>�E�ô Y I/M¡GJ8LCP? ^ N¼ÌVE~GJI58VK¾<P>DAºõ ö�n S�EHIHGI� Ð ARN�a�Ó.E Öz\ I/M�EHN¼I/MOE >5<FN t ?�CFALK
ÌRARCF?�E,@�EHGJ8 ^ f�8V>�<FI�<F8VN38RË9EÚ<P>6@OEH>/GQK�<PU�E~@¼AL>

E2�:J�K9L / ê Ó.M Ö
Ï MOE~K�E�KÙ<P>ÊALNNG � G.@O<PA t 8VN�ARC ^ ARI5K5<�Û Ï MO8V>�E�@�<FA t 8VN�ARC&EQCFE ^ EHNbI/>DALK�EªI/MOE_f�8V>5<�I5<FÌVE
>�<PN t ?�CFALK ÌRARCP?OEH>,O²÷;êQøHøJøQêPO C \ J.<P> ALNÙó � G ^ AmI/K�<�Û Ï MO8V>�EºGQ8RCP? ^ N�ÌVE~GJI58LK5> ARK�E
CFEJË³I¾>�<PN t ?OCPARKÊÌVEHGJI58VK5> \ ALN�@)L <P>¾ARN�ó � G ^ ARI/K�<�Û Ï M�8L>5E�GJ8LCP? ^ N½ÌLEHGJI58VK5>ÊALK�E�K�< t MbI
>�<PN t ?�CFALK	ÌLEHGQI�8VK5> n S!EQI6?�>6AL>5>/? ^ EQO ÷�R OTS R øHøQø R O CVU h�n=	MOE,CF<PNOEHALK ^ ARf�fO<PN t ? <P>	@OEH>/GQK�<PU&EH@3AR>¾Ë³8LC�CF8 Ï >Qp

?W�XKDY ÷�Z S J / î Ó jdÖ
=	MO<P> ^ ALf�f�<FN t M�AL>TA Ï MO<FI5EHNO<PN t EJúxE~GJI × gmØkn =	M�Eµ@O<P>�I/K�<FU�?OI5<�8VN,8RËOI/M�EµI5K5AR<PNO<PN t >5A ^ fOCFEH>
U�EHGQ8 ^ E~>�ñ5NOEHALK�CFWbò�>5f�M�EHK�<PGQARC�UbW½I/M�<F> ^ ALf�f�<FN t�n =	MOE GJ8VK5K�EQCPAmI5<F8VN ^ ARI5K�<�Û\[ 8RËrI/MOE
I/K5AR<FN�<FN t >/A ^ f�C�E~>9A3õ ö <F>	@�EH>5GQK�<PU&EH@3AL>

[]� X
ó E�E /Dî Ó_^ Ö

Ñ Wº>5?�U�>�I5<FI5?�I�<PN t B9" n M�<FNbI58 B9" n ^ \ Ï E,M�AmÌLE
[V� X

ó J�K
S J /Êî Ó XHhbÖ

=	MO<P>�E`"d?�AmI5<F8VN¸>5MO8 Ï >�I/MOEºEQ< t E~N�@OE~GJ8 ^ f�8V>�<FI5<F8LNÙ8RË
[ n S�EQI I/MOE½EH< t E~NbÌ;ARCP?OEH>�8RË�[
U�ENa�÷;êQøHøQøHêba C <PN¨A3@OE~>5GJE~N�@O<PN t 8VK5@�EHK n�Ñ W¡B9" nºXQh�\ aböD�cO Söed ó n =	MOE4GJ8VK5K�EQCPARI�<F8VN^ ARI/K�<�Û�[FfÊ8RË!I/M�E ^ ALf�f�E~@3I5K5AR<PNO<PN t >5A ^ fOCFE�?=Aºõ ö <P>6@OE~>5GQK�<PU�EH@¼AL>

[ f � X
ó ?gEhE / ? / �

X
ó K î Ó XLX;Ö

=	MOE~N \ I/MOE,ô Y I5M3EH< t EHNOÌ;ARCP?OE,8mË0[FfD<P>
O ö d ói�Vj a ö d ó n ÔV<PN�GQE
j a ÷ d ó
j adù d ó=k

a�÷
a ù ê

I/MOE3K5AmI5<F8�8mË6I5M�E½CPALK t E~>�I EQ< t E~NbÌ;ARCP?OE�I58¢I5M�Eº> ^ ARCFCFEH>�I EQ< t EHNbÌmAmCP?OE½<F>@OEHGQK�E~AL>�EH@¸UbW
I/MOE ^ ALf�fO<PN t ? n =	MO?�> \ I/MOE¢@�<F>5I5K�<PU�?�I�<F8VN¦8RË9I/MOE¢I/K5AR<PNO<PN t >5A ^ fOCFEH>�<P>½>5f�M�EHK�EH@
<PNÝAÙGJEHK�I/AR<FN@OE t K�EQE n =	MOE ^ ALf�f�<FN tml <FN�GQK�EHAL>5EH>�I/MOE�çonªçqp!rqäïá;ç�@O< ^ EHN�>�<F8LN�ARC�<FI�W
8RË9I/MOE¡Ë³EHARI/?�K�E�>5f�ALGJE \ U&EHGHAR?�>�E¢<FI ^ ALaLE~>4I/M�E¢I5K5AR<PNO<PN t >5A ^ fOCFEH>½>/f�K�EHAL@¦8mÌLEHK�ARC�C
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8RË,I/MOE ^ ALf�fO<PN t I58Úó Y @O< ^ EHN�>�<F8LN�ARC6>5f�ALGJE \ M�ARC�Ë Ï MO<FI5EHN�<FN t ALN�@~���� n =	M�<F>4Ë³8LK Y
^ ?OCPARI5<�8VN¼<P>�UbWºË³ALK�>�< ^ fOCFEHKªI/M�ALN¢I5M�EGJ8VNdÌLE~NdI�<F8VN�ARC�8VN�E \ ALN�@¡<FI_@O8dEH>,NO8LI_GJ8VNdI/Am<PN
?�N�NOE~GJEH>5>/ARK�W4@O< ^ EHN�>�<F8LN�> n =	Mb?�> \ I/MO<P>rËï8VK ^ ?OCPARI�<F8VN4>5MO8V?�CF@�U�Eªf�K�EJËïE~K5K�EH@ \ EH>/f�E~GJ<FARCFCFW
UbW�NO8VN Yk^ ARI5M�E ^ ARI5<FGQ<FALN�> n

����8P�²ÄB�!ÂªÈ���7
×�XJØ Õ n6Þ�n ÕDALf�N�<Fa&p ñ5=	M�E Þ ARI/?�K�EÚ8RËºÔVI/ARI�<P>�I5<PGQARC9S�EHALK5N�<FN t =	MOEH8LK�WOò \ Ôdf�K�<PN t EHK Y
ÕDEHK�CFA t Ó X ^�^ idÖ/n

× ß;Ø�� n Y Ô n  Ï ALN t ALN�@�Ô n Yo�n²Ñ ALN t p�ñ à N¨E ��GJ<FEHNbI ^ EQI/MO8O@¨I58�GJ8VN�>�I/K5?�GJI�A¢K5AL@O<PAmC
U�AL>�<P>rËq?�N�GQI�<F8VN4NOEH?�K5ARC�NOEHI Ï 8LK5a�GQCFAL>5>5<�Í�EHK5ò \dÞ E~?�K5ARC Þ EQI Ï 8VK5ab> \B¡£¢�\Vj�\ f�f n�XJZ ^ i`¤
X~iRhRg Ó X ^�^£M Özn

× gmØ B n �D:�A�pºñ Î GHA \ <FGHAºARN�@�N�8LN�C�<PNOE~ALK,MOE~U�UO<PALN¢CFEHALK5NO<PN t ò \²c � àªÞ�Þ  ^ iO\ f�f nxj ^ ¤ ^ Z
Ó X ^e^ idÖzn

× ZRØ�� n Ü¸EQ<F>/>�ALN�@¸Ô n BÊ@OEQC ^ ALNTpºñ Ð EHf�K�EH>�EHNOI5ARI5<F8LN Ï <�I/M�K�EHGJEHf�I5<�ÌdE�Í�EQCP@�>Hp���E~ALK�<FN t
?�fºË³8VK	K�EHGQ8 t N�<�I5<F8VN�ò \ �6Ô Y = Ð ^ gmYkh ^ \ ÜÚEQ<FI5` ^ ALN�N c N�>�I5<FI/?OI5E98mËÊÔbGJ<FEHN�GQEÓ X ^�^ gbÖzn
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