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\]QZ_Xeq_blf_bn eqaKQ)}jeh_blf_bW~cf_bp<[]W�c QJ[]l c QJ_blh[kl g��Q_meql>WZg�zo_b^2Y	_mc QZgvpJl>pZ_mzo_b^`go}L_bp*cfg{[ Y	}Jehg�zo_ Twn zZ¤
Y* J^kch[kamnolfc�}L_me 	�goe YCnoWJad_ 	�goe�Y	g-_j[k^k_{ jlf_meql'[kW�x [`eh_b^`_blhl�WZ_mc x/goeKJElmS

�Tn chn\pZ_b^k[`zo_meh¡\c QZehgi ZYAQdY< J^`ch[kamnolfch[]WZY<[]l _L_badgAYC[]WZY	[kWJadeh_bnolh[]WZYi^`¡C[ZY	}LgoehchnoW~c�[kW.}jn e*)
no^k^`_b^ x [`c Q�c QZ_�noamad_b^`_mesn ch[kWZY cfeh_bWJp2cfgyx�n eqpJl	no^k^ ) Twn�)�x [`eh_b^`_blhl*) WZ_mc x�goe J�pZ_blh[kYiWJlmSF\�QZ_\_ � )
[klfch[kWZY�}JeqgocfgEadgi^ lhchnoWJpJn eqpJl 	�goe Y* J^kch[kamnolfch[kWZY�amno^k^k_bp X W~¡ uEgi Zeqad_\t$ J^`ch[]amnolfc �.XOuZt �On eh_
_j ZeqpZ_bWJ_bp�x [`c Qwn�Y*¡~es[knop�g�	�[kW cf_mes^knoad_bp�adgAY	}LgiWZ_bW~chl noWjp�	�gi jWJp�cfg _L_OcfgEg\adgAY	}j^`_ ��	�goe
lh Jamad_blhl*	  J^ ^kn ehYo_{lhamno^`_ pJ_m}j^`gy¡HY	_bW~chlmSo\]QZ_ eh_bad_bW~ch^`¡C}Jehgo}Lgilf_bp�uEgi Zeqad_�uE}L_bam[`sja t� J^kch[kamnolfc
��uJuZt ��YC_mc QZgEp�lh[ Y	}j^k[`sj_bl'c QZ_ Y< J^`ch[kamnolfc ��goeOYoehgi J}�adgAY�Y* jWJ[kamn ch[`giWJl � n esaKQJ[`cf_badch Jeh_	giW
c QZ_0T W~cf_meqWZ_mcmSi\]QZ_$uJuJt Y	gvpZ_b^'[kl	lh_m_bW,nol	c QZ_FY	gilfcC}JeqgAYC[klh[kWJY noWJp eh_bno^k[klfch[]a�Yoeqgi Z}
adgAY�Y* jWJ[kamn ch[`giW&lfgi^] Zch[`giW�cfg$pjn cf_oS\R� Zc�p1cfgw_bWjlh Zeh_Cn�x [kpZ_meOnopZgo}Jch[`giW9p [`c�lfch[]^k^ eh_��~ j[`eh_bl
pZ_blh[`YiW&[ZYC}Jehgyzo_BYC_bW chl�p _blf}L_bam[kno^k^`¡+	�goe Y	g-_j[k^`_)pZ_mzv[kad_blmS X adgoeh_.adgAY	}LgiWZ_bW cOcfg$lh Z}J}Lgoehc
c QZ_ uJuZt Y	gvpZ_b^ [kl\n }Jehgocfgvadgi^ amn }jn _ ^`_wg�	�lf}L_bam[ 	�¡E[]WZY&c QZ_FY< J^`ch[]amnolfc\lfgi Zesad_$nopJpZeq_blhl�p
lh[ZYC[k^]n e�cfggTwn z'N�Yoeqgi Z}^Y\noWJn Yo_BY	_bW~c ��T W~cf_meqWZ_mc yTehgi Z}&t�noWjn Yo_BY	_bW cGnXehgocfgEadgi^ ��_meqlq[`giW
O��0T yOtFn z2O �sS T WFTvnXzv¤�WZ_mc x/goe Jvl�pGt� j^`ch[kamnolfc �1[klhcf_bWZ_me �{[klhadg�zo_meh¡+��_meslh[`giW�¢&� t&�'�TzZ¢ �
QJnol]_L_m_bWw}jehgo}Lgilf_bpwcfg.}Jehg�zE[kpJ_�c QZ_*n _ [k^k[`c ¡�cfg�lf}L_bam[ 	�¡�c QZ_ Y* j^`ch[kamnolfcTlfgi Zeqad_<nopJpZeh_blhl cfg
_bWJn _j^`_�uJuZt S

uv[kWJad_	uJuZt6noWJp�t&�'�Tzv¢dQjnbzo_ _L_m_bW�}Jeqgo}Qgilh_bp�eh_bad_bW~ch^`¡-pGc QZ_b[ke!_L_BQJnyzE[`gi JeTnoWJp�pZ¡ )
WJn-YC[kaml n eh_<WJgoc!JvWZgyx WGS�T W�nopJpj[`ch[`giWwcfg.c QJ[klBp }JeqgocfgEadgi^klTnoWJp^Y	_baKQjnoWJ[kl YCl pZ_blh[`YiWJ_bp+	�goe
cfeqnopJ[`ch[`giWjno^ x [`eq_bp WZ_mc x/goe Jvl	pZg�WZgoc)no^`x�ny¡El<cfeqnoWjl*	�_me)_�z\am[k_bW ch^`¡&cfg Y	g-_ [k^`_Cgoe)x [`eq_b^`_blhl
lf¡Elhcf_BYClmS \]QJ[kl'eh_blf_bn eqa Q$lf_m_�JvlTnoWJlfx�_meql cfg�c QZ_blf_<[klhlh Z_blBpjnoWJp 	�gvam Jlf_bl'giW$c QZ_<aKQJno^k^k_bWZYo_bl
noWJp.cfeqnopZ_ )�g��Gl�	�goe'pJ[klfcfeq[Z_j Zch[kWZYMY* J^kch[kamnolfc�cfeqn z\a{_�z\am[k_bW ch^`¡.[kW�n Y	g-_j[k^k_!Twn zZ¤<WZ_mc x�goe JQS
\]QZ_)noWJno^`¡vlh[klTlfch JpZ¡w}L_me 	�goeKY	_bp�[kW$c QZ_ sJeslfc } n ehc{g�	Xc QJ[kl c QZ_blh[]l�pGc QZehgi ZYAQ�n.c QZ_mgoeh_mch[]amno^
	�eqn-YC_mx/goe J)noWJpClq 2_jlf_��E Z_bW~c lh[ZY< J^kn ch[`giW<_ �v}Q_mes[ZY	_bW~chl�pieh_mzo_bno^klXc QZ_ t&�'�TzZ¢{}L_me 	�goe YCnoWJad_
l QZgoehchadgAYC[]WZYil�}Jeh_mzv[`gi Jlq^`¡* JW$JEWZg�x W	cfg<c QZ_'eh_blh_bn eqaKQ.adgAY�Y< JWJ[`c ¡oSo\1g*eh_badch[ 	�¡<c Qj[kl�p n*WZ_mx
Y	_mc QZgvp,amno^k^`_bpiXTpJn }Jch[`zo_ �1[klfcf_bWJ_meg\ eqnoam[kWZY �.X �H\ �\[klC}jehgo}Lgilf_bp,[kW,c QJ[kl�c QZ_blh[klbSj\]QZ_
_ �E}L_meq[ZYC_bW chl/adgiWJpJ Jadcf_bp�x [`c Q\c QZ_ X��H\#no^kYogoeq[`c Q$Y l QZg�x�_L_mcfcf_me�^k[kW2J _jnoWJpJx [kpZc Q	 Zch[]^k[klhn )
ch[`giW�noWJp�lh[`YiWj[`sjamnoW~c�t&�'�TzZ¢)}L_me 	�goe YCnoWJad_O[ZY	}Jeqgyzo_BY	_bW~chlmSoXT^klfg2pZc QZ_Ogo}Jch[ YCno^L}Jehgocfgvadgi^
lf_mcfch[kWZYil'n eq_*pZ_bpJ jad_bp�c QZehgi ZYAQ�noWw_ �vcf_bWJlh[`zo_<lfch JpZ¡.g�	&_jnoWJpZx []pZc Q� Zch[k^k[klqn ch[`giW._�z\am[`_bWJad¡
noWJp�ch JWJ[kWJY<_ �L_badchl g�	 c QZ_<t+�,� zZ¢)}JeqgocfgEadgi^1z�n eq[]n _j^`_blmS

\]QZ_�lf_badgiWJp)}jn eqc g�	 c QJ[kl c QZ_blh[]l []pZ_bW ch[ZsJ_bl c QZ_�am Zeheh_bW~c>}Jehg-_j^`_BY\l1eh_b^]n cf_bp)cfgO}Jeh_blf_mehz )
[kWZYWY< J^`ch[kamnolfc*lf_blhlh[`giWjl�pJ Zeq[]WZYWY	gyzo_BYC_bW c)noWJp�g��L_meql*lfgi^k Zch[`giWjlOcfg$noa QJ[`_mzo_�n�lf_bn-YC^k_blhl
lf_mehzv[kad_oS*\�QZ_/[kWjadeh_bnolh[kWZY WZ_m_bp%	�goe Y	g-_j[k^k_oT W~cf_meqWZ_mc>pZ_mzv[kad_bl cfguY\no[kW chno[]W�adgAY�Y< JWJ[kamn ch[kgiWJl
pJ Zeq[kWJY]Y	gyzo_BY	_bW~c QJnol>^`_bp*cfg{c QZ_�cfeh_bWJp<g�	Jeh_b^`¡v[kWZY giW<c QZ_�WJ_mc x�goe J ��goe T W cf_mesWZ_mc*nXehgocfgvadgi^
� Twn � ^knb¡o_me 	�goeRYCg-_j[k^k[`c ¡ YCnoWJn Yo_BY	_bW~cmS�|{WZ_Tlh Ja Q�}jehgocfgEadgi^ cfg)}Jehg�zE[kpJ_ lf_blhlq[`giW Y	g-_ [k^k[`c ¡

�v[][k[



[kl�twg-_ [k^`_�TvnXzv¤
� teTvnXzv¤ � pix!QJ[kaKQ)[kl [kW<c QZ_�}Jehgvad_blhl g�	 pJ_mzo_b^`go}DY	_bW~c�noWJp)lfchnoWJpJn eqpj[klhn ch[`giWGS
X ^kc QZgi ZYAQ&c QZ_\}Jeq[ZYCn eq¡�adgiWJad_meqW2[kW�tWTwn zZ¤�pZ_blq[`YiW�[klOcfgFYCno[kW~chno[kW& JWJ[kamnolhc�lf_blhlh[`giWjl�p1[`c
eh_badgAY�Y	_bWjpJl'c QZ_* Jlf_�g�	>eh_BY	gocf_<lh 2_jlqadeq[`}Jch[`giW.goe!_j[ ) pJ[`eq_badch[`giWJno^Lch JWJWJ_b^k[kWZY Y	_mc QZgvpJl�	�goe
Y* j^`ch[kamnolfc pJn chn{pZ_b^k[`zo_meh¡oS - QJ_bW Y< J^`ch[]amnolfc ^k[]lfcf_bWZ_meql*Y	gyzo_�noWJp<lh 2_ lf_��~ J_bW ch^`¡{eh_bn cfchnoa Q	cfg
noWZgoc QZ_me�}jn ehc�g�	1c QJ_TWZ_mc x/goeKJ�pjt&�'�TzZ¢*amnoWjWZgocR_Q_ eh_b^k[`_bp. Z}LgiW�cfg) J}Lpjn cf_ c QZ_uY* j^`ch[kamnolfc
Yoehgi Z};YCnoWJn Yo_BY	_bW~c�[kWCn�ch[ Y	_b^`¡ YCnoWJWZ_me/cfg*_bWjlh Zeh_ n*lf_bn-YC^`_blql Y< J^`ch[kamnolhcXpJn chn<pZ_b^k[`zo_meh¡oS
T WwgoeqpZ_me'cfgCeq_bpJ Jad_Oc QZ_ Y< J^`ch[]amnolfc'^kn cf_bWJam[`_bl amno Jlf_bp0_E¡�WZgEpJ_uYCgyzo_BY	_bW~chl�pLnoW�_ �Ecf_bWjlh[`giW
g�	>c QZ_ � nb¡o_me*) ¢\cfeq[`YoYo_meh_bpFQJnoWJpZg�zo_me YC_baKQJnoWJ[]l Y�[kl [ZY	}j^`_BYC_bW cf_bpwnoWjpw_mz no^k Jn cf_bp�[]W�c QJ[kl
c QZ_blh[klbS - [`c Q YCnoWjpJn cfgoeh¡$t&�'�TzZ¢�lh Z}J}Lgoehc
� noWJp }Q_me ) QZgilfcTcfeqnoa Jv[kWZY�amn }jn _j[]^k[`c ¡���	�goeOno^k^
TvnXzv¤^QZgilhchl�p x�QJ[]aKQ�amn cf_meql 	�goe _L_mcfcf_meCno Zc QJ_bW ch[kamn ch[kgiW7pXno Zc QZgoes[��bn ch[`giW:noWJp:noamadgi JW~ch[kWZY2p
c QZ_{eh_blh J^kchl/[kW�c QJ[kl/c QZ_blh[]l�lKQZgyx c QJn c�n
�1ny¡o_me*) ¢<cfeq[`YoYo_meh_bp0YC_baKQJnoWJ[]l Y g��L_meql�noW�_�z\am[k_bW c
noWJp�_b^`_mYinoW~c teTvnXzv¤�uJuZt lfgi^k Zch[`giWrS

n>nolfc�_ �v}L_meq[`_bWJad_�g�	 T W~cf_meqWZ_mc< Jlhn Yo_.l QZgyx l�c QJn c�p�n$}Jehgocfgvadgi^ ��eh_mYin espJ^`_blhl*g�	'amn }jn )
_j[k^k[kc ¡���x [kc QZgi Zc{noW�[kW~cf_mYoeqn cf_bp�lf_bam Zes[`c ¡ lfgi^k Zch[`giW x []^k^ WJgoc _L_)x [kpJ_b^`¡�nopZgo}Jcf_bprS��{ Z_)cfg
c QZ_�giWZ_ )�cfg ) YCnoW~¡ � noWJp:Yo_bWZ_meqno^k^k¡-p QJ[`YAQ�pJn chn�eqn cf_ �<WJn ch Jeh_�g�	!Y< J^`ch[kamnolfc	n }J} ^k[kamn ch[`giWJlBp
lf_bam Zeq[]WZY Y* J^kch[kamnolfc WZ_mc x/goeKJEl noWJpWYC[kWj[ZYC[klh[]WZY�}Lgocf_bW ch[]no^rn _j Jlf_�[]l'[ZY	}LgoehchnoW~c�	�goe nClh Ja )
ad_blhl*	  J^JpZ_m} ^`gy¡HY	_bW~cmS uZ[kWJad_'t+�,�Tzv¢�[kl n�WZ_mx,}Jehgocfgvadgi^JnoWJp\noW\[ZY	}LgoehchnoW~c adgAY	}LgiWZ_bW cXg�	
uJuZt pinOlf_bam Zeq[kc ¡)noWJp	c QZeh_bn c/noWJno^`¡vlh[kl 	�goe�t+�,� zZ¢O[kl _blhlf_bW~ch[kno^Jnol nO} n ehc�g�	 c Qj[kl>eh_blf_bn eqa QGS
\]QZ_\lh_bam Zeq[`c ¡�adgiWjlh[kpZ_meqn ch[kgiWJl�n eh_\pJ_bpJ Jad_bp []W&c QJ[klOc QJ_blh[klG_E¡&[kpZ_bW~ch[ 	�¡v[kWZY�z n eq[`gi Jl�cfeq Jlfc
Y	gvpZ_b^kl 	�goe c QZ_�t+�,�Tzv¢)}jehgocfgEadgi^ pZc QZ_b[`e�	  JWJadch[`giWJno^][`c ¡\noWjp�[kW cf_mesnoadch[`giWJl�x [kc Q.^][kW2J ) ^knb¡o_me
noWJp�Y< J^`ch[kamnolhc }Jehg(�E¡	pZ_mzv[kad_blmS \]QZ_ s WJpJ[kWZYil>noWJp\eh_blh J^kchl 	�ehgAY c QZ_ t&�'�TzZ¢�lf_bam Zes[`c ¡	noWJp
c QZeh_bn c noWjno^`¡Elq[kl�n eh_�}Jeq_blf_bW cf_bp�[kW�c QZ_�c QJ[keqp�noWJp0sjWJno^L} n ehc�g�	>c QZ_Oc QZ_blh[klbS
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T�pJ_bam^kn eh_�c QJn cTc QJ[kl'c QZ_blh[kl pZg~_bl WZgoc adgiW~chno[kW noW ¡WY\n cf_meq[kno^r}jeh_mzE[kgi Jlh^`¡.noamad_m}Jcf_bp 	�goe c QZ_
nbx�n eqp�g�	XnoW~¡�goc QZ_me�pZ_mYoeq_m_<goeOpJ[k}j^`gAYCn�n c{noW~¡$ jWJ[`zo_meqlh[kc ¡�goeO[kWJlfch[kch Zch[`giW��LnoWJp c QJn c{cfg
c QZ_M_L_blfcTg�	 Y*¡WJvWZgyx ^`_bpZYo_-pGc QJ[kl c QZ_blh[]lTadgiW~chno[kWJl{WZg0YCn cf_mes[kno^ }Jeh_mzv[`gi Jlh^`¡�}j $_j^k[kl QJ_bp�goe
x'eq[`cfcf_bWd_E¡.noW~¡�goc QZ_me }L_meqlhgiW7pv_ �vad_m}Jc x�QZ_meh_�pJ J_Oeh_
	�_meq_bWJad_�[kl YCnopJ_�[kW�c QZ_Ocf_ �vcmS
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tw¡� Zc Y	gilfc Yoeqn ch[`ch JpZ_Ocfg;Y�¡�lh Z}L_mehzv[klfgoesl �TebS X!Q$YC_mcTu �q_�Jo_meqam[`g	�Yi^] wnoWJp �TebS $Tno^k^knolqn-Y�¡
t�noWJ[ 	�goe�c QJ_b[`e�adgiW~ch[kWE Zgi Jl�_bWJadgi Zesn Yo_BY	_bW c'noWjp\Yi J[]pJnoWJad_Tc QZehgi ZYAQZgi JcXc QZ_OamnoWJpJ[]pJn ch Zeh_
noWJp	adgAY	}j^`_mch[kgiW	g�	Lc QJ[kl>c QZ_blh[]lmS*\�QZ_�	� jWJpJ[kWZY�	�ehgAY teT t�|�u)R�_meKQJnop�noWJp	c QZ_]XT Jlfcfesno^k[knoW
\1_b^`_badgAY Y* JWj[kamn ch[`giWJlgL V L YCnopZ_wc QZ_�eh_blf_bn eqa Q }Lgilhlh[`_ ^`_oS \1g�c QJ_^LR\ T U eh_blh_bn eqaKQZ_mesl�p
c QJnoW2J\¡ogi  	�goe no^k^Qc QZ_�pj[klham Jlhlq[`giWJl�p�_jnoW cf_me'noWjp�adg��Q_m_oS�\1g\t$n-QJ[�� �bnoW�t�gAQJp0qJnop �b[k^ p �TebS
twgAQJn-YC_bp X x�noWZY��1n-Q,noWjp �TebS�V [kaKQJn esp $ _b^]lfgiW 	�goe\_bWJadgi Zesn Yi[kWZY Y	_�cfg lfchn ehc�c QJ[kl

 gi ZesWZ_m¡oS \ gWX!Y�Y\nHp(X a QJn�noWJp�uHQZg-_ nHpGc QJnoW2J�¡ogi  	�goeOc QZ_	no^k^ c QZ_C^kgyzo_CnoWJp�lfcfeh_bWJYoc Q7p
x [`c QZgi Zc�x�Qj[kaKQ�WZgiWJ_Og�	 c Qj[kl�x/gi j^kp0QJnbzo_M_L_m_bW�}Qgilqlh[`_j^`_{WZgoe�Qjnbzo_*noW~¡�lh[`YiWJ[`s amnoWJad_oS
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_j[kp ) pZg�x W c QZ_�lfx [kchaKQJ[kWJY<g�	 t&�'�TzZ¢ _jnoa JEx�n eqp�adgAY	} n ch[`_j[k^k[kc ¡Ccfg
t+�,�Tz I

YoeqnoW~ j^kn eq[`c ¡ Y	gvpZ_�n �~ jno^k[`chn ch[`zo_�[kWjpJ[kamn cfgoe�g�	>c QZ_*t&�'�TzZ¢
pJ[klhades[ZYC[kWJn ch[]WZY�n _j[k^][`c ¡ 	�goe�Y< J^`ch[]amnolfc�Yoehgi Z}
YCnoWJn Yo_BY	_bW~c

QJnoWJpZg�� c QZ_ �1ny¡o_me*) ¢�QJgilfc'eh_ ) n cfchnoa Q$Y	_bW~c
��_L_mc x�_m_bWeX nXl ��pJ Z_
cfg Y	g�zo_BY	_bW c

QJnoWJpZg�zo_me c QZ_ QZgilfc �1nb¡o_me ) OC[kW 	�goeKYCn ch[kgiW�eh_badgiW2sJYi Zesn ch[`giW�pJ Z_
cfg Y	g�zo_BY	_bW c

QZgilfc ) lh Z}j}Jeh_blhlh[kgiW Y* j^`ch[kamnolfc]QZgilhchl�giW�c QZ_�lqn-Y	_�lh 2_ WZ_mc�pZgCWZgoc WZ_m_bpwcfg
eh_blf}LgiWJp.x�QZ_bW$t+�,� z I eh_m}Lgoehc]YC_blhlhn Yo_bl'x [`c Q�lh[ZYC[]^kn e
^k[klfcf_bWj[kWZY)lfchn cf_bl n eh_*pZ_mcf_badcf_bp


 gi[kW�^]n cf_bWJad¡ c QZ_�t&�'�Tzv¢CYoehgi Z}WYCnoWjn Yo_BY	_bW cT Z}GpJn ch[kWZY	^kn cf_bWjad¡.pJ J_
cfg QZgilfc]YCgyzo_BY	_bW~c

^`_bnbzo_�^]n cf_bWJad¡ c QZ_Och[ZY	_O_b^]n }jlf_bp0_L_mc x�_m_bWwc QJ_�^knolfc]Y< J^`ch[kamnolhc]QZgilfc
^`_bnbzv[kWZYCn	WJ_mc x�goe Jwn cfchnoaKQ$YC_bW cTnoWJp�c QZ_�adgiW~ch[kWE Z_bp
pZ_b^k[`zo_meq¡\g�	&Y* J^kch[kamnolfc'pJn chn	cfg\c QJn c ^k[kW$J

�1nb¡o_me ) ¢ c QZ_ �{n chn � [kW2J � nb¡o_me{[kW�c QZ_*|�uHT�Y	gvpZ_b^ S
�1nb¡o_me ) O c QZ_ $ _mc x�goe J �1ny¡o_meT[kW�c QJ_*|�u'TRY	gEpJ_b^ S
^k[kW2J noW0Twn zZ¤)pZ_�sjWZ_bp�adgAY�YCgiW�adgAY�Y< JWJ[kamn ch[kgiWWY	_bpJ[k DY

_L_b^`gyx c QZ_ Tvn ) �1nb¡o_me
^k[kW2J )  Z} n	pZ_mcf_meKYC[]WJ[klfch[kaT_mzo_bW~c nolhlfgvam[kn cf_bp�x [`c Q�n � nb¡o_me*) ¢

adgiWJWZ_badch[`giWW_Q_mc x/_m_bW$n�QZgilfc'noWjpwn�X n

� �v[



t+�,�Tzv¢)}jehg �v¡ nCpZ_mzv[kad_Ox�Qj[kaKQ 	�goehx�n eqpJl t&�'�TzZ¢ �~ J_meh¡.noWjp�eh_m}Lgoehc
Y	_blhlqn Yo_bl'giWW_L_BQJno^ 	rg�	 QZgilfchl'noWJpeY* J^kch[kamnolfc�ehgi Zcf_mesl
x�QJ[]aKQ�n eh_�WJgoc pJ[`eh_badch^k¡�adgiWJWZ_badcf_bp

Y* j^`ch[kamnolfc]QJnoWjpZgyzo_meT^kn cf_bWJad¡ c QZ_�ch[ Y	_O_b^kn }jlf_bpd_L_mc x/_m_bW$n�Y* j^`ch[kamnolfc]QZgilhc
eh_ ) 
fgi[kWJ[kWJY)n\WZ_mc x�goe J�n cfchnoaKQ$YC_bW c{noWJp�adgiW~ch[kW~ J_
eh_bad_b[`zv[kWZY�Y< J^`ch[]amnolfc'pJn chn	c QZeqgi ZYAQ0Y	gyzo_BYC_bW c

lhWZgEgo}j[kWZY	lfx [`chaKQ n � nb¡o_me*) ¢\lfx [`cha Q�x�QJ[ka Q� Jlf_bl'n 	�goehx�n eqpJ[]WZY	no^`Yogoeq[`c Q$Y
_jnolf_bpwgiW�c QZ_�WZ_mc x/goeKJ � � nb¡o_me*) O � [kW 	�goeKYCn ch[kgiW

� �Z[k[



� � �>� ��� � � 	 ��� � � �

X!X X XT Zc QZ_bW~ch[kamn ch[`giW9pDX  Jc QZgoeq[��bn ch[`giW�noWJp0X amadgi jW ch[kWJY
X � XT Zc QZ_bW~ch[kamn ch[`giW � _bnopJ_me
X �H\ XTpJn }Jch[kzo_%�1[klhcf_bWZ_me]\1esnoam[kWZY
X!n T X }J}j^][kamn ch[`giW0n eqgocfgEadgi^(T W~cf_me 	 noad_
X!n XTamad_blhl n gi[kW c
X{u XT ZcfgiWZgAYCgi JlTuE¡vlfcf_BY
X{uZt XTW~¡wuvgi Zeqad_�t$ J^`ch[kamnolfc
R yGn R�goeqpJ_meuy{n cf_mx�nb¡enXehgocfgvadgi^
R�u � R�_me Jo_b^k_m¡$uEg�	�c x�n eq_%�T_mzo_b^`go}DY	_bW~c
R�uju'T � R�nolh[]a*uE_mehzv[kad_*uE_mc T pZ_bW~ch[`sjamn ch[`giW
R�\ R�[ ) pj[`eh_badch[`giWJno^7\  JWJWJ_b^k[kWZY
R 
 R�[kWjpJ[kWZY 
 }Lpjn cf_
L�RR\ L�goeh_�R�nolf_bpe\ eh_m_
L]yuX L�eh¡~}jcfgoYoeqn }DQJ[kamno^]^`¡;yT_bWZ_mesn cf_bpFXTpJpZeh_blql
L�gAX L�n eh_�g�	&X pJpJeh_blhl
L'uHV L� Zeheh_bW~c uEchn cf_ V _m}Qgoeqc
LR\]n L�giW cf_ �vc!\ eqnoWJl*	�_me]n eqgocfgEadgi^
�]X � �{ Z} ^k[kamn cf_ XTpJpZeh_blhl�� _mcf_badch[kgiW
� �GLRn �T¡vWJn-YC[ka � gilfcuL�giW2sJYi Zesn ch[`giW0n ehgocfgvadgi^
�{tFX �T¡vWJn-YC[ka*t� J^kch[kamnolfc]X Yo_bW c
�{t�uHn �T_blh[kYiWJn cf_bp$t$ J^`ch[kamnolhc uE_mehzv[kad_ n ehg�zE[]pZ_me
� V �T_blh[kYiWJn cf_bpeV gi Zcf_me
���{tFV�n �{[klhchnoWJad_ ��_badcfgoe�t� j^`ch[kamnolfc]V gi Zch[kWZY n eqgocfgEadgi^
U�uHn U/WJamn }jlh j^kn ch[kWZY\uE_bam Zes[`c ¡dn>nb¡v^`ginop
U��un V U�uJu U �E} ^k[kam[`c V'_��E Z_blfc uZ[kWZYi^`_�uEgi Zesad_
q'X qJgoeh_b[`YiWeX Yo_bW~c
q $ qJgoeh_b[`YiW+$ _mc x�goe J
y � y{_bWZ_meqno^ �  Z_meh¡
y�uHX���ten y{ehgi Z} uE_bam Jeh_ X lqlfgEam[]n ch[`giW��O_m¡�twYAY*cmSRn ehgocfgvadgi^
�!X � gAY	_ X Yo_bW~c
� $ � gAY	_�$ _mc x/goe J
TvX�$!X T W~cf_meqWZ_mc�XTlhlh[`YiWJ_bp�noWJp $T $Y _L_meql XT Zc QZgoes[`c ¡
T L�tFn T W~cf_meqWZ_mc L�giW~cfehgi^1t$noWJn Yo_BY	_bW~cun ehgocfgvadgi^
T U \]q T W~cf_meqWZ_mc U/WZYi[kWZ_m_meq[]WZY \ nol JdqZgoeqad_
T yOtFn T W~cf_meqWZ_mc yTeqgi Z}$t$noWJn Yo_BY	_bW~c!n eqgocfgEadgi^

� �v[k[][



TvV&\]q T W~cf_meqWZ_mc!V'_blf_bn eqa Qe\ nol J0qZgoeqad_
Tvn T W~cf_meqWZ_mc!n ehgocfgvadgi^
Tvn�uE_ba T W~cf_meqWZ_mc!n ehgocfgvadgi^ uE_bam Zes[`c ¡
�(X�$ �rgvamno^9X eh_bn $ _mc x�goe J
�'� � L �1nolfc �1[klfcf_bWJ_me �  Z_meh¡WL�gi JW~c
�'� � T �1nolfc �1[klfcf_bWJ_me �  Z_meh¡;T W~cf_mehz no^
�'� � \ �1nolfc �1[klfcf_bWJ_me �  Z_meh¡d\'[ZY	_
teX t� j^`ch[kamnolfc]X Yo_bW c
teX�y�teX t� j^`ch[kamnolfc'noWJpeX W~¡Eamnolhc yTehgi Z} t�noWJn Yo_BYC_bW c
teX V t� j^`ch[kamnolfc]XTpJpZeh_blql V'_badgoeqp
teXOuJu � t� j^`ch[kamnolfc]XTpJpZeh_blql uEgi Zeqad_*uE}L_bam[`s a �  Z_meh¡
teX��9T t� j^`ch[kamnolfc]XTpJpZeh_blql��1[klfcf_bWJ_me]T W~cf_mehz no^
t�R]yun t� j^`ch[kamnolfc'U �Ecf_bWJlq[`giWJl�cfg\R]yun#zo_meqlh[`giWWN
t�R�giWZ_ t� j^`ch[kamnolfc'R�noa J'_LgiWZ_
t � X t� j^`ch[kamnolfc�� gAY	_ X Yo_bW c
t�) �TR � t� j^`ch[kamnolfc�� go}�R�¡ � go}
tWTwn twg-_ [k^`_uT W~cf_meqWZ_mc!n ehgocfgvadgi^
t+�,�Tzv¢ t� j^`ch[kamnolfc�� [klfcf_bWZ_me��{[klhadg�zo_meh¡���_meqlh[kgiW�¢
t+$ twg-_ [k^`_ $ gvpZ_
twg t twg-_ [k^`_�t� j^`ch[kamnolfc]nXehgocfgEadgi^
t |�uHn q t� j^`ch[kamnolfc |T}L_bW�uHQJgoehcf_blfc]n>n c Qeq>[`eqlhc
teV t� j^`ch[kamnolfc]V gi Zcf_me
teV � t�n �Z[ZY< $Y V _blf}LgiWJlf_ �T_b^knb¡
t u2X t� j^`ch[kamnolfc uv J}J}Lgoehc�X Yo_bW~c
t u � n t� j^`ch[kamnolfc uEgi Jeqad_ �{[klhadgyzo_meq¡Wn ehgocfgvadgi^
t uZU�L t� j^`ch[kamnolfc uE_bam Jeq[`c ¡
t u �(V twgvpJ[`sj_bp�uEgi Zeqad_ � [klfc V'_badgoeqp
t u2q t� j^`ch[kamnolfc uEgi Jeqad_ q>[k^`cf_me
t u $�Twn t� j^`ch[kamnolfc uEgi Jeqad_ $ goch[Zsjamn ch[`giWwg�	*T W cf_meh_blhc�n ehgocfgvadgi^
$!X \ $ _mc x/goeKJWX pJpJeh_blhl \ eqnoWJlh^kn cfgoe
$ � TvnXzv¤
$ _b[`YAQ�_Lgi Ze��{[klhadgyzo_meq¡
|�uHn q |T}L_bW�uHQZgoehcf_blhc]n n c QFq>[`eqlfc
n/¢ n n _m_me cfg n _m_me
noTft n ehgocfgvadgi^9T WJpZ_m}L_bWJpJ_bW c�t� j^`ch[kamnolfc
noTft�� lKY���p$Y � noTft eqgi Zch[kWZYC[kW � lh}jn eqlf_ Y	gvpZ_���pZ_bWjlf_ Y	gvpZ_ �
� T �  Z_meh¡gT W~cf_mehz no^
� � T L �  Z_meq[k_me �  Z_meh¡gT W~cf_mehz no^�L�gvpZ_
� V �  Z_meq[k_me]V'gi Zcf_me
� V]T �  Z_meh¡;V'_blf}LgiWJlh_GT W~cf_mehz no^
� V � �  Z_meq[k_me]V'g-_j JlhchWZ_blhl � n eq[kn _ ^`_
V R�t�g t V noWZYo_*R�nolh_bp$t�g-_j[k^`_�t$ J^`ch[kamnolfc]nXehgocfgvadgi^
V]yOten V'_bad_b[`zo_me ) [kWJ[`ch[kn cf_bp^yTehgi Z}�t�_BY _L_meqlKQJ[`}Wn eqgocfgEadgi^
V]Twn V'gi Zch[]WZY T W�	�goeKY\n ch[`giW0n ehgocfgvadgi^
V�X V'gi Zcf_MX pZzo_meqch[klf_BY	_bW~c
V�q�L V'_��E Z_blfc�qJgoeuL�gAY�YC_bW c
V�n V'_bWJpJ_ �mzogi Jl�n gi[kW~c

� �Z[`z



V�n q V _mzo_meqlf_ n n c QFqZgoehx�n eqpJ[kWJY
VTu V _BY	gocf_)uZ 2_jlhadeq[k}Jch[`giW
V*\ LRn V _bno^(\'[ Y	_ L�giW cfeqgi^9n goehcfgEadgi^
V*\�n V _bno^(\'[ Y	_G\1eqnoWjlf}Lgoehc n goeqcfgEadgi^
V � V g-_j JlfchWJ_blhl�� n eq[kn _ ^`_
u �un uv_blhlh[`giW �{[`eq_badcfgoeh¡;nXehgocfgvadgi^
uvU $�� uv_bam Zeq[kWZY $ _b[`YAQ�_Qgi Je��{[klhadgyzo_meq¡
u$LRV uvchn cf_ LRQJnoWJYo_ V'_m}Lgoehc
��u5p y � ��uvgi Zeqad_-p5yTeqgi Z}#��Y< J^`ch[kamnolfc'a QJnoWJWZ_b^
uJu'T � uv_mehzE[]ad_*uE_mc]T pZ_bW ch[ZsJ_me
uJuZt uvgi Zeqad_<uE}L_bam[`s aTt$ J^`ch[kamnolhc
\]V�n q \ eq JWjamn cf_bpeV'_mzo_meslf_ n>n c QeqZgoeqx�n eqpj[kWZY

 �un 
 lf_me��Tn chn Yoesn-Y nXehgocfgEadgi^
- y ��T U \�q,uEchnoWJpJn eqpjl � - goe JeyTehgi Z}

� �vz
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� � �>� ��� � � � � � �R�

� t&�'�TzZ¢Clh[`YiWjno^k[kWZY<cfeqn z\aOg�zo_meKQZ_bnop�_�z\am[`_bWJad¡
������� $T $YM_Q_me�g�	 L� Jeheh_bW~c'uvchn cf_MV'_m}Lgoehc]YC_blhlhn Yo_bl
� � $T $YM_Q_me�g�	 Y< J^`ch[kamnolhc�Yoehgi Z}jl
����� $T $YM_Q_me�g�	�^knolhc'^k[klfcf_bWZ_me
� ��� $T $YM_Q_me�g�	 t�g-_j[k^`_ $ gEpJ_bl'}L_me'^k[kW2J
� ���	� $T $YM_Q_me�g�	XuEchn cf_ LRQJnoWZYo_ V _m}Lgoehc]Y	_blhlhn Yo_bl
��
�� $T $YM_Q_me�g�	 Y< J^`ch[kamnolhc'lfgi Zeqad_bl�}L_me�YCgEpZ_
��
 ��� XTamad_blhlTWZ_mc x�goe Jd_jnoWJpZx [kpZc Q
� � ��� t&�'�TzZ¢	cfeqn z\aOpjn chn	eqn cf_*pj Zeq[kWZY � T
� � ����������� t&�'�TzZ¢	cfeqn z\aOpjn chnCpJ Zeq[]WZY �'� � T
��
���� X }J}j^k[]amn ch[`giW�pJn chn	eqn cf_
� 
������ � � nb¡o_me*) ¢ V'_ ) nolhlfgvam[kn ch[`giW&�1n cf_bWJad¡
� 
�!�"�# � nb¡o_me*) ¢ V'_ ) no Zc QZgoes[klhn ch[`giW � n cf_bWJad¡
��$ � �igi[kW��1n cf_bWJad¡
����% � nb¡o_me*) ¢ �1n cf_bWJad¡
����� ��
 � nolfc��1[]lfcf_bWZ_me �  Z_meq¡gT W cf_meqz�no^
����� �1_bnbzo_ � n cf_bWJad¡
� � 
���
 t$ J^`ch[kamnolhc]X pJpJeh_blhl��1[]lfcf_bWZ_me]T W cf_meqz�no^
���	� t$ J^`ch[kamnolhc�� noWJpJgyzo_me �1n cf_bWJad¡
� � ��& t$ J^`ch[kamnolhc uEgi Zeqad_ q>[k^`cf_me �1n cf_bWJad¡
� �'� � t$ J^`ch[kamnolhc]V'_blf}LgiWJlf_ �T_b^kny¡
� ��(��*),+ � nb¡o_me*) ¢ n ehg-_L_ �1n cf_bWjad¡
����
 �  J_meh¡gT W~cf_mehz�no^
� � � 
 �  J_meh¡;V _blf}LgiWJlf_uT W cf_mehz no^
� �.- V gi Zcf_me!V _ )�_b^`_badch[`giWWT W~cf_mehz�no^
� 
�� uEgi Jeqad_ \'[ZY	_me'[]W0/,1�24365�7�8�twgvpZ_

� �vzv[k[
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t� J^kch[kamnolfch[kWZY�no[ZYCl cfg.lh J}J}Lgoehc'giWZ_ )�cfg ) YCnoW~¡�goe10 � ���
� adgAY�Y< JWJ[]amn ch[`giWJlT[kW�noW$_�z\am[`_bW~c
noWJp�lqamno^kn _j^`_uYCnoWJWZ_me� Jlq[kWZY*n<lf_mc�g�	(T W~cf_meqWZ_mcR_jnolf_bp.}Jehgocfgvadgi^klmSo\�QZ_ nopZz noW~chn Yo_�g�	(Y< J^ )
ch[kamnolfch[kWZY�[klTc QJn c�n�lfgi Jeqad_	giWJ^`¡wYo_bWJ_meqn cf_bl�noWJp�lf_bWjpJlOn�lh[kWZYi^`_)pJn chn�}jnoaKJo_mc�cfg�eh_bnoa Q�n
Yoehgi Z}�g�	�QJgilfchl � [kpZ_bW~ch[`sJ_bpF_~¡ n�adgAY�Y	giW T W cf_mesWZ_mc n ehgocfgvadgi^oY< J^`ch[kamnolhcTnopJpJeh_blhl �sS \]QZ_
Y* J^kch[kamnolfcCehgi Jch[kWZY&}Jehgocfgvadgi^T Jlf_bp _E¡ [kW~cf_meKY	_bpJ[kn cf_�ehgi Zcf_meql�no^k^`gyx lCc QZ_BY cfg eh_m} ^k[kamn cf_
pJn chn�}jnoaKJo_mchl�nol�eh_��~ j[`eh_bpCnoWJp 	�goehx�n espCc QZ_{adgo}j[`_bl/x�QZ_bW�[kW cf_meq_blfcf_bpgQJgilfchlX_ �Z[klfc/giW\c QJ_b[`e
pZgyx Wjlfcfeh_bn-Y [kW~cf_me 	�noad_blbS>t$ J^`ch[kamnolhch[kWZYT_bWJlh Zeh_bl giWJ^`¡�n{lh[]WZYi^`_/pjn chn } noa Jo_mc [kl cfeqnoWJl Y\[`cfcf_bp
giWCnoW ¡<Yi[`zo_bWC^][kW2J�eh_mYin espJ^`_blhl�g�	Qc QZ_ WE $YM_L_me�g�	5QZgilhchl [`c lf_mehzo_blbS&\�QZ_�eh_blh J^kchnoW c�}Lgocf_bW~ch[kno^
_jnoWJpZx []pZc Q	lhnbzv[kWZY<[klX[ Y�Y	_bWJlf_-p _blf}L_bam[kno^k^`¡
	�goeXc QZ_{pZ_b^k[`zo_meq¡*g�	(Qj[`YAQ _jnoWJpJx [kpZc Q	n }J} ^k[kamn )
ch[`giWJl�cfg\n�^kn ehYo_�no Jpj[`_bWJad_oS \�QZ_O_�z\am[`_bWJad¡�g�	 Y< J^`ch[kamnolfch[]WZY	_bWJn _j^`_bl'c QZ_�}Jehg�zE[]lh[`giWJ[kWJY*g�	
Y* J^kch[ZY	_bpJ[kn]_JehginopJamnolfchl32>noWJp<pZ_b^kny¡ ) lh_bWJlh[`ch[`zo_�n }J}j^][kamn ch[`giWJl cfgu_jnoWJpZx []pZc Q�^k[ZY\[`cf_bp�noamad_blhl
cf_baKQJWZgi^kgoYi[`_bl�pj[kW�} n ehch[kam J^kn e�x [`eh_b^`_blhl�WZ_mc x/goeKJEl�p x�QJ[ka Q�x�nol WZgoc'}Lgilhlh[`_ ^`_!_L_
	�goeh_oS

t� J^kch[kamnolfch[kWZYC[]l�pZ_blh[`YiWZ_bpwcfg\lh Z}J}Lgoehc � � � � �54 � �7698 � � 
 �	n }j}j^k[kamn ch[`giWjl�giW�c QZ_ T W cf_mesWZ_mc
x�QZ_meh_�c QZ_$lhn-Y	_$pjn chn lf_mc\[]l	g�	�[kW~cf_meh_blfcCcfgCY* J^kch[`}j^`_�^k[klhcf_bWZ_meql � [ S _oS`p]QZgilhchlCc QJn cCx [kl Q
cfg&eh_bad_b[`zo_�c QZ_�lhn-Y	_wpjn chn�}jnoa Jo_mchl �sS - [`c QZgi Jc Y< J^`ch[]amnolfch[kWZY2p c QJ_� jWJ[kamnolfc	no^`cf_meqWjn ch[`zo_
eh_��~ j[`eh_bl c QJ_ lfgi Zesad_ cfg)lf_bWJp;Y* j^`ch[`}j^`_'pjn chn�}jnoaKJo_mchl � adgiW chno[]WJ[kWZY*c QZ_Tlqn-Y	_T[]W 	�goe YCn ch[`giW �
cfg no^k^'^k[]lfcf_bWZ_meql	lh[ Y* J^kchnoWZ_mgi Jlh^`¡oS T W Y	gilhc\am[`eqam $Y\lfchnoWJad_bl�p�n� JWj[kamnolfc�Y	_ba QJnoWJ[kl Y x [k^k^
WZgocOlhamno^`_	_�z\am[`_bW~ch^`¡-pr_blh}Q_bam[]no^k^`¡�[ 	/c QZ_meh_C[kl{n�^kn eqYo_C^k[klfcf_bWZ_meu_jnolh_oS	t$ J^`ch[]amnolfch[kWZY�no^k^`g�x l
:<;>=	?9@BADCFEHGJILKNMPORQTS9KHKNUVIPUVAWMPSXMZYT=[SXU]\NAWMPOVU�^ QTS&_DUVE�Y`=aS9KX\<Q�KNUR_#MP=cb7QTdJQT=	\NUVOVUV=3KNILefQTSgdJQ�\XK�Y�hiKNjaU�kTlnm
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c QZ_	lf_bWJpZ_mesl � � � �76 � � � � 6 � ��� 4 � �76 % cfg�eh_BY\no[kW�n c ��� � �#� �s6 [`eheh_blf}L_badch[`zo_)g�	/c QZ_	W~ $YM_L_me{g�	
^k[klfcf_bWJ_meql }Jeq_blf_bW c _L_bamno Jlf_ c QJ_ lfgi Zesad_TpZgE_blXWJgoc�WZ_m_bp�}Jeq[kgoeoJEWJgyx ^`_bpJYo_ g�	rx�QJg2p x�QZ_meq_ goe
QZgyx YCnoW~¡w^k[klfcf_bWZ_mesl�c QZ_meh_*n eq_oSR\�QZ_ � l YCno^k^���[kWJ[`ch[]no^Qlh_mch Z}$adgilfc g�	�c QZ_�lfgi Jeqad_*[kl no^ZY	gilfc
[kWJpZ_m}L_bWJpJ_bW c�g�	 am Zeqeh_bW c goe 	  Zch Zeh_*W~ $YM_L_me'g�	 ^k[klhcf_bWZ_meql�pDY\n JE[kWJY Y* j^`ch[kamnolfch[kWJY\n QJ[kYAQJ^`¡
lhamno^kn _j^k_�lf_mehzv[kad_oS

\]QZ_&}L_mehz nolh[`zo_&nyz�no[k^]n _j[k^k[`c ¡,g�	 Y< J^`ch[kamnolfch[]WZY:}Jehgocfgvadgi^klwnoadehgilhl�c QZ_ T W cf_mesWZ_mcwx [k^]^
_bWJn _j^`_TaKQZ_bn }(pE_�z�am[`_bW c�noWJp�_bnolf¡\cfg)lf_mc� Z};_JehginopJamnolfch[]WZY�cf_ba QJWZgi^`goYi[`_blbS�L� Zeheq_bW c/cf_meheh_bl )
cfeq[kno^H_JeqginopJamnolfcXlf¡vlfcf_BYCl/n eh_'_bWJam DY _L_meh_bp _E¡)c QZ_'}DQ~¡Elq[kamno^Z^`gvamn ch[`giW+� noWJpC^][ZYC[`chn ch[`giWjl �1g�	
cfeqnoWJl Y\[`cfcf_meql�noWJp eh_bad_b[`zo_meqlBp Yog�zo_meqW$Y	_bW~c*^k[]ad_bWJlh[kWZY2p ^`_mYi[klh^kn ch[kgiWJlOnoWJp ad_bWjlfgoeql QJ[k}rS�\]QZ_
_ �E}L_bWJlq[`zo_.lhchn ehcC Z}�adgilfchlCnoWJp:n�ch[`YAQ~ch^`¡�eq_mYi J^kn cf_bp�[kWJpj Jlfcfeh¡ QJnyzo_w[kW$QJ[Z_j[`cf_bp n QJ[kYAQJ^`¡
}jn ehch[kam[k}jn cfgoeh¡$noWjp�zE[`_jeqnoW cu_JeqginopJamnolfch[kWZY�_bW~zv[`ehgiW$Y	_bW~cmS\|{W�c QZ_	goc QZ_meMQJnoWJp7prn0Y< J^`ch[ )
amnolfc'lfgi Zesad_�amnoWd_Q_{_bnolh[]^`¡\lf_mc' Z}� Jlq[kWZY<giWJ^`¡\n)}L_meqlfgiWjno^ adgAY	}  Zcf_me'noWJpdT W cf_meqWJ_mc'noamad_blhl
_jnoWJpZx [kpZc Q&g�	 n lh[kWJYi^`_\n }J}j^][kamn ch[`giW�pJn chn$lhcfeh_bn-Y?[`c*lf_meqzo_blmS�t� J^kch[kamnolfch[kWZY$x [k^k^XpZeqnolfch[ )
amno^k^`¡�^`g�x/_me{c QZ_<adgilfcTnoWjpe_jn eqeq[`_me'g�	�_bW~cfeh¡wcfg.}Jehg�zE[kpJ_ T W~cf_meqWZ_mc!_JehginopJamnolhcTn }J} ^k[kamn ch[`giWJl
cfgC}Lgocf_bW ch[]no^k^`¡�no^]^UT W~cf_meqWZ_mc�nXehgocfgvadgi^ ��Twn ��_bWJn _ ^`_bp�pZ_mzv[kad_bl'noW~¡~x�QJ_meh_�[kW�c QZ_�x�goeq^kprS

\]QZ_{WZ_m_bp 	�goe'n<pj[`zo_meqlf_{noWJp.c QZeq[`zv[kWZYM_JehginopJamnolhc�adgAY Y* JWj[`c ¡.[kl _L_badgAYC[]WZY<[]WJadeh_bnol )
[kWZYi^`¡:[ZY	}LgoehchnoW~cmS � n ehYo_$noWjp,adgiWJad_bW~cfeqn cf_bpi_JehginopJamnolhc�WZ_mc x/goe Jvl.^`_bnop cfg2giWJ^`¡:}Jehg-sJc
pZeq[`zo_bW2noWJpCQZgAY	goYo_bWZ_mgi Jl	adgiW~cf_bW~c Y\nopZ_.nyz�no[]^kn _j^`_ 	�goe)c QZ_;YCnolhl YCn e Jo_mcmS X WE $Y _L_me
g�	 	 noadcfgoeql QJnyzo_C^`_bp�cfg�c QZ_CadgiWJlfgi^][kpJn ch[`giW$g�	�n�l Y\no^k^>W~ $YM_L_me{g�	 _j[`YdY	_bpJ[]n�adgAY	} noWJ[`_bl
n ehgi JWJp#c QZ_�x�goeq^kp � S q [keqlfch^`¡-p'c QJ_ pZ_meq_mYi J^kn ch[`giW(g�	�c QZ_�adgAY�Y< JWJ[kamn ch[kgiWJldYCn e Jo_mc0QJnol
no^k^`g�x/_bp ��c QZ_)}Jeh_mzv[`gi Jlq^`¡�eq_blfcfeq[kadcf_bp � adehgilql g�x WZ_meqlKQJ[`}�g�	/adgAY	}jnoWJ[`_blTx�Qj[kaKQ adeh_bn cf_	adgiW )
cf_bW cTnoWJpwc QJgilf_�x�Qj[kaKQ$pJ[klfcfeq[Z_j Zcf_O[`cmS'uE_badgiWJpJ^`¡-pQ[kW�chnoWJpJ_BY x [`c QeY	gilfc goc QJ_me cfeqnopJ_*noWJp
adgAY�Y	_meqam[]no^�noadch[kzE[`ch[k_bl�poY	_bpJ[kn pJ[klhcfeq[`_j Zch[kgiW�noWJpC_JehginopJamnolhch[kWZY�aKQJnoWJWJ_b^kl QJnbzo_0_L_badgAY	_
_LgoeqpZ_meq^`_blql�noWjp�Yi^`g-_jno^r[]W�eh_bnoaKQ$noWJpwadgyzo_mesn Yo_oSRX adgAY	} ^`_BY	_bW~chn eh¡.noWjpwno^`cf_meqWJn ch[kzo_�pJ[kl )
cfeq[`_j Jch[`giWCcf_ba QJWZgi^`goYo¡.x [k^k^J_bWJlh Zeh_Tc QJn c 	�eq[kWZYo_-pvam J^`ch Zesno^jgoe�^`_blhl�adgAY�YC_meqam[kno^k^`¡Cn cfcfesnoadch[`zo_
adgiW cf_bW~c x [k^k^UQJnbzo_<n Y	_bnoWJl cfgCeh_bnoaKQ$noWwno JpJ[k_bWJad_oS

$ _mx T W~cf_meqWZ_mc{cf_baKQjWZgi^`goYi[`_bl�noWjp n }j}j^k[kamn ch[`giWjl }jeh_blf_bW~c{ jWZ}Jeh_bad_bpZ_bW~cf_bp go}J}Lgoehch JWJ[ )
ch[`_bl*cfg a QJnoWZYo_�c QZ_\x�nb¡2x/_�adgAY�Y< JWJ[kamn cf_oS^qZgoe)_ �vn-YC}j^`_-p>c QZ_.}Qgo}  J^kn eq[`c ¡$g�	�T W~cf_meqWZ_mc
_jnolf_bp(}j 2_ ^k[kl QJ[]WZY ��x�_�_ ^`goYil.goed_j^`goYil �C}Lgi[kW~chl\cfg:n:^kn cf_bW c�pZ_BY\noWJp 	�goe�pJ[ �L_meh_bW c�[kW )
	�goe YCn ch[`giW�lfgi Zeqad_bl�goc QJ_me'c QJnoW�adgAY�Y	_meqam[]no^LgiWZ_bl�nbz no[k^kn _j^k_T[kW.c QZ_Oam Zeqeh_bW c YCn eKJo_mcf}j^knoad_oS
uv[ZYC[]^kn eq^`¡-p�}Q_m_me )�cfg )�}Q_m_me�� �.n�¢ n ��� X \ uZ£ N��2sj^`_�l QJn eq[kWJYTWZ_mc x/goeKJEl�Yino[]WZ_bp Y* Ja Q)}Lgo}j J^kn eq[kc ¡
[kW�pj[klfcfeq[`_  Zch[kWZY<}Jeh_ )�eh_badgoespZ_bpeYCn cf_mes[kno^1_blh}Q_bam[]no^k^`¡dY* Jlq[ka S�� g�x/_mzo_me+pUn�¢ n lf_mehzv[kad_bl!Qjnbzo_
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_Q_m_bW,chn Jo_bW,cfg�chnol J���	�goe�c QZ_$}Jeh_blf_bWjad_�g�	Oadgo}~¡Eeq[`YAQ~cf_bp	YCn cf_meq[kno^ giW c QZ_ pJ[klfcfes[`_j Zch[`giW
WZ_mc x�goe JQS \]QZ_ n�¢ n cf_baKQjWZgi^`goYi[`_bl x/_meh_�WJgoc pZ_blh[`YiWJ_bp�cfg�nolhlh[klfc'adgo}E¡Eeq[`YAQ~c'[kW 	�eq[kWZYo_BY	_bW~chl
_j Zc'cfg 	�noam[]^k[`chn cf_<_�z\am[`_bW~cTl Qjn eq[kWZY	g�	Xpj[`Yi[`chno^1adgiW~cf_bW~c s ^`_bl noWJp$eh_bno^ )�ch[ Y	_*pJn chnHpGlh jaKQ nol
cf_b^`_m}DQZgiW~¡)cfeqn z\a S T W	_ �Q_badc�pvc QZ_T^`_mYino^jnoadch[kgiWCchn Jo_bW;_~¡)c QZ_ eh_badgoeqpJ[]WZY�[kWJpJ jlfcfeh¡*[]l�cfeh¡v[kWZY
cfg�_b^k[ZYC[kWjn cf_)nwcf_baKQJWZgi^kgoYo¡ x!QJ[kaKQ&pJg~_bl�WJgoc�pJ[klhadeq[ YC[kWJn cf_<c QZ_CpJ[klhcfeq[`_j Zcf_bp^YCn cf_meq[]no^�giW
[`chl�WZ_mc x�goe Jvl noamadgoeqpj[kWZYCcfg\adgo}E¡Eeq[`YAQ~c'cf_meKYClmS

\]QZ_CadgiWJlfchnoW~c�^`g-_D_~¡v[kWZY�noWJp�[]WJadeh_bnolf_	g�	�adgo}~¡Eeq[`YAQ~c�cf_meKY\l��)n eh_\no^klfg�}L_meqad_b[kzo_bp&cfg
QJnbzo_�^`giWZY cf_meKY?WZ_mYin ch[`zo_wadgiWjlf_��~ J_bWJad_bl)cfg&lfgEam[k_mc ¡ nol	n x�QZgi^k_oS^\ eqnopJ[`ch[kgiWJno^k^`¡ �  Z}LgiW
adgo}~¡Eeq[`YAQ~c�_ �v}j[`eq¡ � p'c Qj[kl 	�eh_m_b^`¡ nyz�no[]^kn _j^`_ YCn cf_meq[kno^TnoWJpiJvWZgyx ^k_bpZYo_$x�_meh_� Jlf_bp(_ �vcf_bW )
lh[`zo_b^`¡CnoWJpd_  J[k^`cX J}QgiW 	�goe�	� Zch Jeh_ x�goe JvlmSoX ^k_bnopJ[kWZY*c QJ[kW2Jo_me�g�	 adgo}E¡Eeq[`YAQ~c�[]lhlh Z_bl�p �r_blqlh[`Y
� �r_blh£ N��{}Lgi[kW~chl�gi Jc�c QJn c�x [kc Q#am Zeqeh_bW c�adgo}E¡~eq[kYAQ c�cfeh_bWJpjl�p adgiWJad_bW~cfeqn cf_bp adgiW~cfehgi^{gyzo_me
adgiW cf_bW~c'adeh_bn ch[`giW�noWJp�pJ[klhcfeq[`_j Zch[kgiW	x [k^k^ ^`_bnop.cfg)c QZ_Tpj[ZYC[kWJ[]l QJ[kWZY{g�	rx�goe Jvl�[kW�c QZ_ }  2_j^k[ka
pZgAYCno[kWGS�$ _mx cf_ba QJWZgi^`goYi[`_bl x [k^k^ _bWJadgi Zesn Yo_�c QZ_�pZ_blq[`YiW�g�	>no^`cf_meqWJn ch[`zo_*adgAY�Y	_meqam[kno^1adgiW )
cf_bW c�pJ[klfcfes[`_j Zch[`giW YCgEpZ_b^]lXnoWJp�nopZgo}Jch[`giW�g�	1WZ_mx(adgo}~¡Eeq[`YAQ~c�� lqaKQZ_BY	_blbSXt� J^kch[kamnolfch[kWZY*noWJp
adgAY	}j^`_BY	_bW~chn eh¡Cn/¢ n WZ_mc x/goeKJEl	x [k^k^o_L_�noW�[kW~cf_mYoeqno^�}jn ehc	[kW�lh Z}J}Lgoehch[]WZY$noWJp:l Qjn }j[kWZY
	� Zch Jeh_OadgiW cf_bW~c adeh_bn ch[kgiW�noWJpwpj[klfcfeq[`_  Zch[`giW � \Tu � ��£AO ��S

T W~cf_meqWZ_mc _ nolf_bp _JehginopJamnolhc ) ^k[`Jo_\pJn chn�pZ_b^k[`zo_meh¡$lhaKQZ_BYC_bl�x [k^]^ giWj^`¡$lh jamad_m_bp�[ 	Xc QJ_meh_
[kl*n zv[kn _j^`_�noWJp:adgAY	}j^k_BY	_bW chn eq¡>Y	_ba QJnoWJ[kl Y 	�goe	c QZ_�_bWJp:pZ_mzE[]ad_bl*cfg�eh_bad_b[kzo_�c QZ_�pJ[kl )
cfeq[`_j Zcf_bp2adgiW cf_bW~cmS>\�QZ_\cfeh_bWjp�[]l%	�goe�Y	gilfc)WZ_mc x�goe Jvl	noWJp�_bWJp:pZ_mzv[kad_bl<cfg eq_b^`¡&giW�c QZ_
WZ_mc x�goe J ��Tvn �T^knb¡o_me 	�goe�adgiWjWZ_badch[`zv[`c ¡�noWJp Y	g-_j[]^k[`c ¡+	� JWjadch[`giWJlmS \]QZ_
	�gi Zehc Q�Yo_bWZ_meqn ch[kgiW
ad_b^k^k J^kn e<cf_b^`_m}DQJgiW ¡�WZ_mc x�goe JvlCx [k^]^o_L_�_bW ch[`eq_b^`¡ }jnoaKJo_mc ) lfx [`cha QZ_bp,noWjp� Jlf_0YCnoW~¡2g�	 c QZ_
}Jehgocfgvadgi^kl	_mzogi^`zo_bp 	�ehgAY cfgEpJny¡ �Vl T W~cf_meqWZ_mcmS�\]QZ_0X ^]^ ) Tvn )�x [`eh_b^k_blhl ) WZ_mc x/goe J�pZ_blh[`YiWjl	n eh_
	� Zeqc QZ_me _bWJadgi Jeqn Yo_bp _~¡�c QJ_<noamad_m}JchnoWjad_	g�	�t�g-_j[k^`_MTvn noWJpFT U/UXU r £i¢ES I-I�� noamad_blhl{cf_baKQ )
WZgi^`goYi[`_blmS&\]QZ_� Jlf_�g�	Q^k[kad_bWJlf_ 	�eh_m_ ��goe�}j 2_j^k[]a(� 	�eh_��~ J_bWJad¡�lf}L_badcfeqn{[kW T UXUXU r £i¢ES I-I�� _ nolf_bp
noamad_blhl/lqaKQZ_BY	_bl/[kl no^klhg�zo_meh¡	n cfcfeqnoadch[`zo_ 	�ehgAY�adgilfc/noWjp	}L_me 	�goe YCnoWJad_�}L_meqlf}L_badch[`zo_blmS - [`c Q
}Q_meqz�nolh[kzo_WT W~cf_meqWZ_mc�nbz no[k^kn _ [k^k[`c ¡-p�_jehginopJamnolfc ) ^k[ZJo_ noWJp(pZ_b^kny¡ ) lh_bWJlh[`ch[`zo_ adgiW cf_bW~c�pZ_b^k[`zo_meq¡
cfgFY	g-_j[]^`_CpZ_mzv[kad_bl � noW~¡Ex�QZ_meh_.noWJp noW~¡&ch[ZY	_ �{ jlh[kWZYeY< J^`ch[]amnolfch[kWZY0_L_badgAY	_bl<n�pJ[]lfch[kWJadc
}Qgilqlh[`_j[k^][`c ¡oS
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�{n chn'}jnoaKJo_mchl n eq_Xlf_bW~crcfgyx�n eqpJl noWJpOeh_bnoa Q*n'}jn ehch[kam J^]n e9QZgilfc1[kW{c QJ_oT W~cf_meqWZ_mc [kpZ_bW~ch[`sJ_bpu_E¡
n	 JWJ[ �E Z_{nopJpZeh_blql�pJ[kW�nClh[ZY\[k^kn e 	�nol Qj[`giW�cfg	c QZ_�am Zeqeh_bW c�}Lgilfchno^rlh_mehzE[]ad_oS T W�c QZ_GT W~cf_meqWZ_mc�p
noW Tvn nopJpZeh_blhl)lf_meqzo_blCnol	n& JWJ[ �E Z_�_bWJpZ}Lgi[kW~c<[kpJ_bW ch[`sj_me 	�goe	c QZ_�pZ_blfch[kWjn ch[`giW QZgilfcCnoWJp
c QZ_�nopJpJeh_blhl�[kl' jlf_bp0_E¡�goc QZ_me QZgilfchl�cfg.[kWJ[`ch[]n cf_{noWjpWYCno[kW~chno[kW�adgAY�Y< JWJ[kamn ch[kgiWJlmSoT W�c QZ_
amnolf_.g�	�Y* j^`ch[kamnolfch[kWJY2p1c QZ_�adgAY�Y< JWJ[kamn ch[`giW _bW chno[]^kl*n pJn chn lfgi Zeqad_.lf_bWJpJ[]WZY���c QZ_.lhn-Y	_ �
[kW 	�goeKYCn ch[`giW�pZ_blfch[kWJ_bpCcfg)n�Yoehgi J}�g�	(QJgilfchlmSo\]QZ_ _bn eq^`¡�Y	goch[kz�n ch[`giW 	�goe�Y< J^`ch[kamnolhch[kWZY�x�nol
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YCnoW~¡ )�cfg ) YCnoW~¡WY	gvpZ_b^ S
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zE[]n _j[k^k[`c ¡wgiW�c QJ_�T W~cf_meqWZ_mc* Jlf_	c QZ_CgiWJ_ )�cfg ) YCnoW ¡-p�goe _JehginopJamnolfc ) ^][`Jo_ Y	gvpZ_b^ � L�t ��
 £i¢ ��S
\]QZ_\WJ_mx ^`¡�}Jehgo}Lgilf_bp:uEgi Zeqad_ ) uE}L_bam[`s aCt� J^kch[kamnolfc ��ujuZt ��lh Z}J}Lgoehchl Y* J^kch[kamnolfc�pJn chn pZ_ )
^k[`zo_meh¡ 	�ehgAY giWZ_�lh}Q_bam[ZsJ_bpwlfgi Zesad_ 	�goe n Y< J^`ch[kamnolfc�Yoeqgi Z}rS \�QZ_ Jo_m¡�pJ[klfch[]WZYi J[kl Qj[kWZY)ujuZt
}Jehgo}L_mehc ¡\[kl�c QJn c�p$QZgilhchl�lh 2_jlhades[`_L_'cfgCn Y* j^`ch[kamnolfc	� aKQJnoWjWZ_b^ �Z[kpZ_bW~ch[`sJ_bp;_E¡\c QZ_OadgAYM_j[kWJn )
ch[`giW�g�	�noW� JWJ[kamnolhc{lhgi Zeqad_CnopJpZeq_blhl{noWJp&nWY< J^`ch[kamnolfc{Yoehgi J}�nopJpZeh_blhlbS \]QJ_CujuZt Y	gvpZ_b^
lhnoadeq[`s ad_bl{c QZ_ YCnoW ¡ )�cfg ) YCnoW~¡&	  JWJadch[kgiWJno^k[`c ¡�noWJp�l QJ[ 	�chl c QZ_	lfgi Zeqad_CpJ[]lhadgyzo_meh¡$eh_blf}LgiWJlh[ )
_j[k^k[kc ¡�cfg$c QJ_;QZgilhchlmS&ujuZt _b^k[ZYC[]WJn cf_bl�c QZ_�WZ_m_bp2g�	�YCnoW~¡ [kW~cf_meKY	_bpJ[]n cf_\}Jehgocfgvadgi^kl)noWJp
pZ_mzv[kad_bl�eh_��E J[`eh_bp 	�goe0XOuZt p�c QE Jl�eqnopj[kamno^k^`¡ lh[ Y	}j^k[ 	�¡v[kWZY�c QZ_ Y* j^`ch[kamnolfc�pJn chn:pZ_b^k[kzo_meh¡



l

Y	_baKQJnoWj[kl Y�S
X�adgoeh_�adgAY	}LgiWZ_bW~c)g�	 c QZ_�uJuZt Y	gEpJ_b^/[kl)n }Jehgocfgvadgi^�amn }jn _j^k_�g�	Tlf}L_bam[ 	�¡v[kWZY�c QZ_

Y* J^kch[kamnolfc�lfgi Zeqad_OnopJpZeq_blhl�pZlh[ZYC[]^kn eXcfg Twn z'N*Yoeqgi Z}WYCnoWJn Yo_BY	_bW~c%��T W cf_meqWJ_mc!yTehgi Z}wt$noW )
n Yo_BY	_bW c n ehgocfgvadgi^ ��_meqlq[`giWFO �gT yOtFn z2O �sS T W0Twn zZ¤	WZ_mc x�goe Jvl�p t$ J^`ch[kamnolhc��1[klfcf_bWJ_me��{[kl )
adgyzo_meh¡�zo_meqlh[kgiW�¢ � t&�'�Tzv¢ � QJnol _L_m_bW�}Jehgo}Lgilf_bp�cfg	}jehgyzv[kpZ_Oc QZ_ Y< J^`ch[]amnolfc'^k[klfcf_bWJ_meRQJgilfc
x [`c Q{c QZ_�n _j[k^k[`c ¡ cfgTlf}L_bam[ 	�¡ c QZ_�lfgi Zeqad_XnopjpZeh_blhl'	�goe _bnoaKQ Y* J^kch[kamnolfcrYoehgi J}rS t&�'�TzZ¢'[kl no^klfg
 Jlf_bpg_~¡�Twn zZ¤MY* J^kch[kamnolfc�ehgi Zcf_meql/cfg	pJ[klhadg�zo_me�c QZ_ }jeh_blf_bWJad_Tg�	 uJuZt ^][klfcf_bWZ_meql/giW�pJ[`eh_badch^k¡
n cfchnoaKQZ_bp#^k[kW2Jvl�p�noWJp:x�QJ[]aKQ Y* j^`ch[kamnolfc)aKQJnoWjWZ_b^kl	n eh_�g�	{[kW cf_meq_blfc)cfg&c QZgilf_wWZ_b[`YAQ�_Lgoeq[kWZY
QZgilfchlmS

t� J^kch[kamnolfc�ehgi Zch[kWZY*}Jehgocfgvadgi^kl _j J[k^kp\pJn chn*pJ_b^k[`zo_meh¡	cfeh_m_bl�x�Qj[kaKQ.n eh_{l QJn }L_bp _E¡�Y< J^ )
ch[kamnolfc Yoehgi J}�YCnoWJn Yo_BY	_bW~c/ Z}GpJn cf_blbS>t$ J^`ch[kamnolhc�Yoehgi Z} YCnoWjn Yo_BY	_bW c/eh_ �J_badchlXc QZ_�
 gi[]WJ[kWZY
noWJp)^`_bnbzv[kWZYTg�	�Y< J^`ch[kamnolhc ^k[]lfcf_bWZ_me&QZgilfchlmS&T W YCg-_j[k^`_�WZ_mc x�goe Jvl�p1Y< J^`ch[kamnolfc Yoehgi Z} YCnoWjn Yo_ )
Y	_bW c*QJnol1noW<nopJpZ_bp*adgAY	}j^`_ �Z[`c ¡Tg�	$QJgilfc�Y	g�zo_BY	_bW~chl�^`_bnopJ[kWZY�cfg{aKQjnoWZYo_bl []W�c QZ_b[`e WZ_mc x�goe J
}Qgi[]W c�g�	>n cfchnoaKQ$Y	_bW~cmS \]QZ_�WZ_mc x/goeKJ � [�S _oS ehgi Zch[kWJY<}jehgocfgEadgi^���WZ_m_bpJl�cfg _Q_� J}Lpjn cf_bp�x [`c Q
c QJ[kl�Y	g�zo_BY	_bW~c.[ 	Tc QZ_^QZgilfc\[kl\cfg2adgiW~ch[kWE Z_weh_bad_b[`zv[kWZY>Y* J^kch[kamnolfc\pJn chnvS	T pZ_bno^k^`¡-p� Z}LgiW
Y	gyzo_BY	_bW~cTcfg.n�WZ_mx ^k[]W2J�p n QZgilfcTl QZgi J^]pwno^klfg.^`_bnbzo_ Y* j^`ch[kamnolfc'Yoeqgi Z}jl'giW$c QZ_*}Jeh_mzv[`gi Jl
^k[kW2J�nol �~ j[ka Jv^`¡wnolT}Lgilhlh[`_j^k_oS L� Zeheq_bW cuY* j^`ch[kamnolfc Yoehgi Z} YCnoWJn Yo_BY	_bW~c{}Jehgocfgvadgi^kl{pZg�WZgoc
chn Jo_�}Lgilhlh[`_j^k_ QZgilhc]Y	gyzo_BY	_bW~c{[kW cfgCadgiWjlh[kpZ_meqn ch[kgiW�noWJpWQZ_bWJad_-pZc QJ_b[`e  Z}GpJn ch[kWJY<^kn cf_bWjam[`_bl
noWJp�eh_blh J^kchnoW c�}L_me 	�goeKYCnoWJad_�[]W0Y	g-_j[k^`_{_bW~zE[kehgiW$Y	_bW~chl'n eh_�WJgoc�x/_b^k^1 JWJpZ_meqlhcfg~gvpGS

T W�t�g-_j[k^k_ Tvn#lf¡vlfcf_BYCl�pQn � gAYC_MX Yo_bW c 2 % � �!X ��[kW�c QJ_ � gAY	_%$ _mc x�goe J�� ��$ ��}Jehg )
zE[kpJ_bl'c QZ_ Y	g-_j[k^][`c ¡0YCnoWJn Yo_BYC_bW c 	  JWJadch[`giWJno^][`c ¡�x�QJ_bW�ndQZgilfc Y	gyzo_blOcfg�n;qZgoeh_b[`YiW $ _mc )
x/goe J �.q $ �sS5\]QZ_ QZgilhc'noa �~ J[keh_bl'nCWZ_mx Twn,nopjpZeh_blhl�pJamno^]^`_bp�c QZ_ML�n eq_ )�g�	 ) XTpJpZeh_blql%� L�gAX � p
	�ehgAY n qZgoeq_b[`YiW0X Yo_bW~c �.qHX ��lf_mehzo_me�x�QZ_bW�[`c Y	g�zo_bl�cfgCn q $ noWJp� J}Lpjn cf_bl/c QJ_ � X x [`c Q
[`chl*WJ_mx nopjpZeh_blhlmS - Qj[k^`_�[]W c QZ_dq $ p>c QZ_�pJn chn }jnoaKJo_mchlCpZ_blfch[kWJ_bp�	�goe)c QZ_;YCg-_j[k^`_ QJgilfc
n eh_C[kW~cf_meqad_m}Jcf_bp&n c�c QZ_ � X noWJp�_bWJamn }jlh j^kn cf_bp�x [`c QJ[]W$noWZgoc QJ_me Tvn }jnoa Jo_mc*noWJp�lf_bW~cOcfg
c QZ_ qHX*S7\]QZ_ q'X pZ_bamn }jlh J^]n cf_bl{c QZ_<pjn chn�} noa Jo_mchl�noWJp 	�goehx�n eqpJl{[`cTcfg.c QJ_ Y	g-_ [k^`_MQJgilfcmS
\]QZ_{_bWJamn }jlh j^kn ch[`giWwnoWJp�pJ_bamn }jlh J^kn ch[kgiW�}Jehgvad_blhl�g�	>}jnoa Jo_mchl!_L_mc x�_m_bWwc QZ_ � X noWJpWqHX [kl
no^klfgWJvWZgyx W nol*ch JWJWZ_b^k[]WZYZS �{n chn$}jnoa Jo_mchl
	�ehgAY c QZ_gY	g-_ [k^`_ QZgilhc�amnoW _L_.lf_bW c<pJ[`eh_badch^k¡
	�ehgAY�c QZ_MqHX noWJp�ehgi Zcf_bp$cfgyx�n eqpJl c QZ_*adgoeqeh_blf}LgiWJpJ[kWJY�QZgilfc�_L_bamno Jlh_*[`chl pZ_blfch[kWJn ch[kgiWWTwn
nopJpZeh_blhl�[]WdJEWZg�x WGS

X ^`c QJgi ZYAQ&adgiWJad_m}Jch Jno^]^`¡�lh[ZYC}j^`_meTc QJnoW& JWJ[kamnolhcTlh[]WJad_ Y* J^kch[kamnolfc{nopJpZeh_blhlh_blOn eh_	WZgoc
ch[`_bp�cfg noW ¡&giWZ_�[kWJpj[`zE[]pJ Jno^ ^k[kW2J5p1lh 2_ WZ_mc�goe)WZ_mc x�goe J�cfgo}Lgi^`goYo¡-p Y	g-_j[]^`_�Y* j^`ch[kamnolfc QJnol
[`chlXg�x W�lf_mc�g�	  jWJ[ �E Z_ adgiWJlfcfesno[kW chl�noWjp.a QJno^k^`_bWJYo_blmSon ehg-_ ^`_BYCl�lfch[k^k^j_ �v[klhc 	�goe�c QZ_{z�n es[`gi Jl
}Jehgocfgvadgi^kl'x�Qj[kaKQWQjnbzo_ _Q_m_bWw}Jehgo}Lgilf_bpwcfg.lh Z}J}Lgoehc�ngY	g-_j[k^`_ Y< J^`ch[]amnolfch[kWZY\n esaKQJ[`cf_badch Jeh_oS
\]QZ_.eh_blh J^`chnoW~c<eh_blf_bn eqa Q�cfgo}j[kaml)amnoW _L_;_JehginopJ^`¡�amn cf_mYogoes[klf_bp [kW~cfg&lf_mzo_meqno^�[klqlh Z_bl)nol	[k^ )

: � �iSXGJQTIPILe�MP=/KNjaUih Y�\NE YThBQ.SXY�h K ^ Q�\NU E�YW_aGaIPUi\NGJ=a=JMP=JvHMZ=/QH\NY`GDKNU]\R{
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q>[`Yi Zeh_ I S I m X Yo_bWJ_meqno^Qgyzo_mehzv[`_mx g�	�YCg-_j[k^`_ Y* J^kch[kamnolfc�[klhlh Z_bl�noWJp.aKQjno^k^`_bWZYo_bl � V � � 
 £ N���S

^k Jlfcfesn cf_bp 2 � []W q>[`Yi Zeh_ I S I SF\]QZ_gsJeqlfc*aKQJno^k^k_bWZYo_�[kl�cfg pJ_mcf_meKYC[kWZ_\x�QZ_mc QZ_me*cfg  Jlh_\c QZ_
�.YCnoW~¡ )�cfg ) YCnoW~¡�� X{uZt6goe ��giWJ_ )�cfg ) YCnoW ¡��OuJuZt Y	gEpJ_b^ S!\]QJ_*WZ_ �vcT[]lhlh Z_<[kl cfg._mz no^k Jn cf_
c QZ_WY< J^`ch[kamnolfc	pJn chn QjnoWJpJ^k[kWJYFY	_ba QJnoWJ[kl Y\l)}Jehgo}Lgilf_bpC_~¡�c QZ_wpJ[ �Q_meh_bW~cCtWTwn zo_meqlq[`giWJlmS
\]QZ_	eh_blhc�g�	�c QJ[klOlf_badch[`giW }Jehg�zE[kpJ_bl�noW&gyzo_meqzE[`_mx g�	�Yo_bWZ_meqno^ }jehg-_j^`_BYClOn �L_badch[kWZYFY	g-_j[k^`_
Y* j^`ch[kamnolfch[kWJY2pvlhchn ehch[kWZYCx [`c Q�c QZ_Oehgi Zch[]WZYC[klhlh J_blmS

T W$c QJ_ XOuZt Y	gEpJ_b^ pGc QZ_ V�n WJ_m_bpJl{cfgd_Q_)}Jeq_ ) adgiW2sJYi Zeh_bp�noWJp�} ^knoad_bp x [`c QJ[kW$c QZ_
WZ_mc x�goe J(}Jeq[`goe�cfg�c QZ_�adgiWjlfcfeq Jadch[`giW g�	<n Y* j^`ch[kamnolfc�pJn chn�pZ_b^][`zo_meh¡ cfeh_m_oS - [`c QZgi Zcwn
Y	_baKQjnoWJ[kl Y�cfg\}Jeh_bpj[kadc]QZgilfcTpJ[klfcfeq[Z_j Zch[`giW.goe!YCgyzo_BY	_bW~chlO[kWwngY	g-_j[k^`_�WJ_mc x�goe J�pQc QZ_ V!n
YC[`YAQ~c�WZgoc&_Q_�[kpZ_bno^]^`¡�WZgoe>go}Jch[ZYCno^]^`¡�^`gvamn cf_bpGS - QZ_bW Y< J^`ch[kamnolhc cfesn z\aRQJnol cfgOYogOc QZehgi ZYAQ
c QZ_ V�n*p�[`c.pJg~_bl�WZgoc�WZ_bad_blhlhn es[k^`¡  Jlf_ c QZ_&l QZgoeqcf_blfc.pjn chn�pJ_b^k[`zo_meh¡�}jn c Qi_L_mc x�_m_bW c QZ_
lfgi Zeqad_�noWJp Y< J^`ch[kamnolfc*^k[klfcf_bWZ_meslmS�\]QJ[kl{}�QZ_bWZgAY	_bWZgiW [kl�adgAY�Y	giWj^`¡$cf_me Y	_bp nol �Vehgi Zch[kWZY
cfeq[knoWZYi j^kn ch[`giW��`S \�QZ_ 	� Jehc QZ_me nyx�ny¡�c QZ_MV!n,[kl'^kgEamn cf_bp+	�ehgAY�c QZ_ QZgilhchl'[`c amn cf_meql 	�goeBpJc QZ_
x/goeslf_�c QZ_*pZ_b^knb¡�noWJp�}jnoa Jo_mcT}Jehgvad_blhlh[]WZY	_ �Q_badchl g�	�c QZ_�eqgi Zch[kWZY	cfeq[]noWZYi J^kn ch[`giWrS \]QZ_ V!n
}j^knoad_BY	_bW~c'adgiWJlh[]pZ_meqn ch[`giWJl�noWJp�c QJ_{[]pZ_bno^L^`gEamn ch[kgiW�n eh_ X{uJt ehgi Zch[]WZY<[]lhlh Z_bl�x�QJ[]aKQ�WZ_m_bp
cfg�_L_�nopJpZeh_blqlf_bpGS

T W c QZ_ T W cf_meqWJ_mc�p{[]WJpJ[`zv[kpJ Jno^ WZ_mc x�goe J	_Lgi JWJpJn es[`_bl�n eq_ pZ_�sjWZ_bp	_E¡	X  ZcfgiWJgAY	gi Jl
uE¡vlfcf_BY �.XOu���WE $YM_L_meqlmS 
 Wj[kamnolfc'ehgi Jch[kWZY\[kW�	�goeKY\n ch[`giWw[kl }Q_m_meq_bpW_L_mc x�_m_bW$pj[ �Q_meq_bW c�XOu
WZ_mc x�goe JvlXc QJehgi ZYAQ�_LgoeqpJ_meXehgi Zcf_mesl eq JWjWJ[kWZYOR�goeqpZ_me]y{n cf_mx�nb¡gnXehgocfgvadgi^ � R]yun � lf_blqlh[`giWJlmS
t� j^`ch[`}Jehgocfgvadgi^LR]yun � t$R]yun ��[kl�noW�_bW$QJnoWJad_bp�R yGn 	�_bn ch Zeh_Oc QJn c amn eqeq[`_blRTwn Y* j^`ch[kamnolfc
nopJpZeh_blqlf_bl)noWJp:ehgi Zcf_blmSC\]QZ_dY* j^`ch[`}Jehgocfgvadgi^ 	�_bn ch Jeh_�nopJpJl)c QZ_�amn }jn _j[]^k[`c ¡ cfg _ �ZaKQjnoWZYo_
Y* j^`ch[kamnolfc�ehgi Zch[]WZY�[kW 	�goeKYCn ch[`giW c QZeqgi ZYAQZgi Zc�c QZ_ T W cf_mesWZ_mc�noWJp cfg,adgiWjWZ_badcWY* j^`ch[kamnolfc
: ��	 jJU � v`GD\NU ^+QTS � \NS9K MPIPIPGJS9KX\<Q-KNUR_�t3e��>YTE&_ajwQ�=JMDU]K Q�In{ � � ����� ��k ��{��JYT\�KNjJU dJGD\Nd Y`SXU�YTh KNjJMPS�\NU]SXURQ�\NO<j �

o ?s@�ADC�� � � o QT=w_�QTOVO]UVSXS>=aU]Ks^ YT\*)&twQ�SXUR_/O<jwQ�IZIPUV=av`UVS jwQRA7Uit UVUV=qMP=JO]IZGJ_aUR_5{
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cfgo}Qgi^kgoYi[`_bl _L_mc x�_m_bW�pJ[ �L_meh_bW c	WZ_mc x/goeKJElmS>T W:c QJ_dXOuZt Y	gEpJ_b^�QJgyx�_mzo_meBp�[]W cf_me*) pJgAYCno[kW
Y* J^kch[kamnolfc�lhamno^kn _j[]^k[`c ¡C[]l�no^ZY	gilfc�[ZY	}Lgilhlq[`_j^`_ nol'c QZ_meh_O[kl�WZg	lf}L_bam[`sja Y	_ba QJnoWJ[kl Y 	�goe]Y< J^ )
ch[kamnolfcClfgi Zesad_wnopJpZeh_blhlh_bl	cfg�cfeqnoWJlhzo_meqlf_wWZ_mc x/goe J�pZgAY\no[kW _Lgi JWJpJn eq[k_blmS>\]QJ_�t� J^kch[kamnolfc
uEgi Zeqad_��{[klhadg�zo_meh¡�n eqgocfgEadgi^ � t u �un � � q�t�£AO��jx�nolX}Jehgo}Lgilf_bp	nol/n�lfcfgo}\Yin };Y	_bnolh Zeq_ _j Zc
[`c x�nol WZgoc>x []pZ_b^`¡�nopZgo}jcf_bp)cfgO_ �va QJnoWZYo_�Y< J^`ch[kamnolhc>lhgi Zeqad_�nopJpZeh_blql []W 	�goe YCn ch[`giW _L_mc x�_m_bW
WZ_mc x�goe J�pZgAYCno[kWJlbSMXTlOn�eh_blh J^`cTg�	�c QZ_blf_	ehgi Zch[]WZY.adgAYC}j^`_ �Z[`ch[`_bl�p9Y< J^`ch[kamnolhc{lh_mehzE[]ad_blOn eh_
zE[`eqch Jno^k^`¡CWZgiW )�_ �v[klhcf_bW c []W�cfgEpJny¡ �Vl adgAY�Y	_meqam[]no^rWZ_mc x�goe Jvl'}Jeqgyzv[kpJ[kWZY T W cf_mesWZ_mc'lf_mehzv[kad_blmS

tWTwn2lh¡Elfcf_BY\lX}Jeqgyzv[kpZ_'lf_blhlq[`giWCadgiW~ch[kW~ j[`c ¡ 	�goe Y< J^`ch[kamnolhc adgAY�Y* jWJ[kamn ch[`giWJl/[kWCn�lq[ZY
)
[k^kn e�ch JWJWJ_b^`_bp 	 nol QJ[`giWCnol� JWJ[]amnolfc }jnoaKJo_mchlmS/t$ J^`ch[kamnolfc/pJn chn�eh_bad_m}jch[`giW QZg�x/_mzo_me+pvpJg~_bl/WZgoc
QJnbzo_'c QJ_'lhn-Y	_' JWJ[]amnolfc�[klhlh Z_bl eh_mYin espJ[kWZYuTwn nopJpZeq_blhl�aKQJnoWJYo_bl x�QZ_bW)WZ_mc x/goeKJ _Lgi JWjpJn eq[`_bl
n eh_�adehgilhlf_bp$nol'pJ[klqam Jlhlf_bp�[kW�uv_badch[`giW I S ¢ES \�QZ_�tWTwn,lh}Q_bam[ZsJ_bp�R�[ ) pJ[`eh_badch[`giWjno^7\  JWjWZ_b^k[kWZY
� R�\�� � �AnUXT£ N$p�uv_badch[`giW I £vSSNZSPO � Y	_mc QZgvp�_bWJlh Jeh_blOc QZ_Cnyz�no[k^]n _j[k^k[`c ¡$g�	RY< J^`ch[kamnolfc*lf_mehzv[kad_bl
� lh[ZYC[k^]n eGcfg c QZ_ � $ �Gx!QZ_bW�c QZ_�QZgilfc1[]lrehgin-YC[]WZY [kW*n�q $�S�RR\>Y	_bnoWjl1c QJn c x�QJ[k^k_oY* J^kch[kamnolfc
lf_blhlh[`giWjl�n eh_*adgiW~ch[kWE Zgi Jlh^`¡.nbz no[k^kn _j^k_-pjnopJpJ[`ch[kgiWJno^L}Jehgo}jn Yin ch[kgiW�noWJp�}jehgEad_blqlh[kWZYC^kn cf_bWjam[`_bl
n eh_<[]WJpJ Jad_bpe_~¡wc QJ_*}jnoaKJo_mchl �G}jn c Q$zE[]n\c QZ_ ��$�S7\]QZ_<[kWJpJ[keh_badc'}jn c Q chn Jo_bW _E¡wc QZ_)pJn chn
}jnoa Jo_mchl�amno Jlh_bl/eqgi Zch[kWZY<[kWZ_�z\am[`_bWjad¡oS&XTpJpJ[kch[`giWJno^Jeqgi Zch[kWZY<lfchn cf_bl�WZ_m_bp�cfg _L_ YCno[kW~chno[kWZ_bp
	�goe>_mzo_meh¡<ch JWJWZ_b^EnoWJp<giWJad_�c QZ_� Z}j}Q_me g�	 lhchn cf_bloQZ_b^kp<[kl*_Jeh_bnoa QZ_bp7poc QZ_ Y< J^`ch[kamnolfc�lhamno^]n _j[k^ )
[`c ¡)}Jehgo}L_mehch[k_bl�n eh_ n �L_badcf_bpGS \]QJ_�x/goe Jv[kWZYil g�	rR�\#n eh_ pJ[]lham Jlhlf_bp\[kW	pZ_mchno[k^ [kW�uE_badch[`giW�¢ESSN
noWJp�[k^k^k jlfcfeqn cf_bp�[kW0q>[`Yi Zeh_�¢ES ¤ nvS

tWTwn zZ¤ no^]lfg lf}L_bam[`sj_bl1noW<no^`cf_meqWJn ch[`zo_RY	_ba QJnoWJ[kl Y cfgTlq Z}J}Lgoehc(Y< J^`ch[kamnolhc�QZgilfchl x�QJ[]aKQ
eh_b^k[`_bl�giWwc QJ_ q $ Y< J^`ch[kamnolhc'lf_mehzv[kad_blmSo\]QJ[]l Y	_baKQJnoWj[kl Y [klRJvWZgyx Wwnol�V _BY	gocf_<uv 2_ lhadeq[`} )
ch[`giW �.VTu��sS�\]QZ_O Jlf_Og�	&VTu._b^][ZYC[kWJn cf_blRY< J^`ch[kamnolhc�ch JWJWZ_b^k[]WZY<noWjp0YCno[kW~chno[kWJl�c QZ_�go}jch[ZYCno^
l QZgoehcf_blfc{}jn c Q ehgi Jch[kWZY;_Q_mc x/_m_bW�c QZ_ Y* J^kch[kamnolfcOlfgi Zeqad_	noWJp c QZ_ Y	g-_ [k^`_MQJgilfchlmSM\�QZ_ V{u
Y	_mc QZgvp#_bWjlh Zeh_bl0Y< J^`ch[kamnolhc.lhamno^]n _j[k^k[`c ¡ x [`c Q WZg:eh_��E J[`eq_BY	_bW c�cfg YCno[]W chno[kW(ch JWjWZ_b^k[kWZY
lfchn cf_blmS � gyx�_mzo_meBp$VTu YC[`YAQ~cXWZgoc�_L_ lh J[`chn _ ^`_�	�goe QJ[`YAQgY	g-_j[k^][`c ¡)lhad_bWJn eq[kgilXx [kc QCc QZ_TWZ_m_bp
	�goe 	�eh_��E Z_bW~c�ehgi Jch[kWZYwcfeh_m_�eh_ ) adgiWJlfcfes Jadch[`giWJlmSW\�QZ_� JWjnbz no[k^kn _j[k^][`c ¡$g�	]Y* J^kch[kamnolfc�ehgi Jch[kWZY
lh Z}J}Lgoehc�[kW�c QZ_ q $ [kl�no^klhgCnCadgiWJad_meqW+	�goe'c QJ_ VTudY	_mc QJgEpGS

twg-_j[]^`_ Y< J^`ch[]amnolfc�lfgi Zeqad_bl�}Lgilf_{noW�_mzo_bWWY	goeh_OadgAY	} ^`_ ��}Jeqg-_j^`_BY�x�QZ_meh_{[`chlRTwn�nop )
pZeh_blhl*aKQJnoWZYo_blBp _~¡ Y	g�zE[]WZY�cfg nFq $*S�T W�c QZ_;X{uJt Y	gEpJ_b^ p  jWJ^`_blhlOc QJ_.lfgi Jeqad_\eh_bad_b[kzo_bl
noW�_ �v}j^k[kam[`cOWZgoch[Zsjamn ch[`giW 	�ehgAY giWZ_Cg�	'[`chl�^][klfcf_bWZ_meql�n 	�cf_me)[`c Y	g�zo_bl�p�[`c�x []^k^�WZgoc 	�goehx�n eqp
noW ¡\pjn chn
	�ehgAY c QZ_OWZ_mx WZ_mc x/goeKJ SoT W�c QZ_�uJuZt Y	gvpZ_b^ pEc QZ_{_ �L_badchl�g�	1lfgi Zesad_ Twn�nopJpZeq_blhl
aKQJnoWZYo_bl/[kl�_mzo_bW;Y	goeh_'}jehgiWZgi JWJad_bp	lq[kWJad_]Y< J^`ch[kamnolfc/aKQJnoWJWJ_b^kl n eh_ []pZ_bW ch[ZsJ_bp _~¡)c QZ_ adgAY
)
_j[kWJn ch[`giW.g�	 Y< J^`ch[kamnolfc'lhgi Zeqad_�noWJp�Yoeqgi Z}�nopJpZeq_blhlf_blmS/t$ J^`ch[]amnolfc'^k[klfcf_bWJ_meql�g�	 noW�_ �v[]lfch[kWZY
aKQJnoWJWJ_b^7QJnbzo_<WZg Y	_bnoWJl'g�	*JvWZg�x [kWZY	n _Lgi Zc'c QZ_�lhgi Zeqad_ Y	g�zo_BY	_bW~cTnoWJpwc QZ_�lh 2_jlh_��~ Z_bW~c
nopJpZeh_blhl>a QJnoWZYo_blmSXt$no[kW~chno[kWJ[kWZYOn{cfeqnoWjlf}jn eh_bW~coY* j^`ch[kamnolfc�lf_mehzv[kad_�x [kc Q	lfgi Zeqad_]Y	g�zo_BY	_bW~c
[klXc QJ_meh_
	�goeq_T[ZYC}QgoeqchnoW cmS��{ Z_{cfg)c QZ_Tlh_bam Zeq[`c ¡\adgiWJad_meqWJl�noWJp.ehgi Jch[kWZY�}Lgi^k[]am[`_bl g�	rc QJ_uq $Mp
n�lfgi Zeqad_�YCny¡ WJgocG_Q_	n _j^k_	cfg�	�goehx�n eqp Y< J^`ch[]amnolfcOpJn chnvS�\]QZ_meh_	[klOno^]lfgwn�}Lgilhlh[`_j[]^k[`c ¡�g�	



I £
pJn chn	}jnoaKJo_mc ^`gilql�x�QJ[k^k_Tc QJ_ QZgilfc�Y	g�zo_bl noWJpweh_bn cfchnoaKQZ_blTcfg\noWJgoc QZ_me WZ_mc x/goe JQS

\]QZ_meq_/no^klfg{_ �Z[klfchl>noW)n eheqny¡�g�	DY	g-_ [k^`_ Y< J^`ch[]amnolfc pJ_m}j^`gy¡HY	_bW~c []lhlh Z_bl x�QJ[ka QMQjnbzo_'WZgoc
_L_m_bW.nopjpZeh_blhlf_bprS&\�QZ_meh_{n eh_�WZg<_blfchn _j^k[klKQZ_bpgYC_baKQJnoWJ[]l YCl 	�goe ujuZt aKQjnoWJWZ_b^L[kW 	�goeKYCn ch[`giW
� [ S _oS�lfgi Zeqad_�noWjpwYoehgi Z}$nopJpZeh_blhl ��}Jehgo}jn Yin ch[kgiWGS�\�QZ_O}L_mehz�nolq[`zo_�nbz no[k^kn _ [k^k[`c ¡\g�	>c QZ_)ujuZt
aKQJnoWjWZ_b^X[kW�	�goeKY\n ch[`giW&c QZehgi JYAQZgi Zc�c QZ_.WZ_mc x�goe J�[kl�_blhlf_bW~ch[kno^o_  Zc�_blf}L_bam[kno^k^k¡ pJ[Zz\am J^`c{cfg
_bWJlh Zeq_ [kWgY	g-_j[k^`_ _bW zv[`ehgiWDY	_bW chlbS 
 WJ^k[ZJo_!XOuZt pJuJuZt no^]^`gyx l 	�goe/_bnoa Q0Y* J^kch[kamnolfc/^][klfcf_bWZ_me
cfg�_L_�cfeqnoaKJo_bpM_  Zc(XT Zc QZ_bW~ch[kamn ch[`giW7p X  Jc QZgoeq[klhn ch[kgiWOnoWJp XTamadgi JW~ch[kWZY��.X X X �9Y	_baKQJnoWj[kl YCl
n eh_�¡o_mcCcfg _L_�[ Y	}j^`_BY	_bW~cf_bp�noWJp:cf_blfcf_bp:eq[`Yogoeqgi Jlh^`¡oS \ g�_bWJlh Zeq_�adgAY Y	_meqam[kno^�zv[kn _j[k^k[kc ¡
g�	 Y< J^`ch[]amnolfcwlf_mehzv[kad_bl�p �  Jno^][`c ¡(g�		uv_mehzE[]ad_ � � g~u���}Jehg�zE[]lh[`giWJ[kWJY2p lf_mehzv[kad_&}Jes[kam[kWZY�noWJp
[kW~cf_mehgo}L_meqn _j[k^k[kc ¡e_L_mc x/_m_bW>T W~cf_meqWZ_mc	uE_mehzv[kad_ nXehgyzv[kpZ_meql ��TfuHn �GQJnyzo_\cfgF_Q_�nopJpZeh_blhlh_bp nol
x/_b^]^ S

����� � ��*R)+*�� ����� � �+! � � �&"%$�� �	� ����� � ��� *	� �

twg-_ [k^`_GTwn#noWJpeY* J^kch[kamnolfch[kWZYCn eq_�[ZY	}LgoehchnoW~c�cf_baKQJWJgi^`goYi[`_bl cfg\lh Z}J}Lgoehc]Y< J^`ch[ Y	_bpJ[kn<adgiW )
cf_bW c{pJ[klhcfeq[`_j Zch[kgiW�g�zo_me{c QZ_ T W cf_mesWZ_mc�_j Jc n eh_*WJgoc x [kpJ_b^`¡.pJ_m}j^`gy¡o_bp�cfg.pjn cf_*noWJp�eh_BYCno[kW
^kn ehYo_b^`¡�[kW c QZ_Ceq_bno^ZY g�	�eh_blf_bn eqa QGS \]QZ_�Y\n 
 goe�a QJno^k^`_bWJYo_blOc Q~ jl 	�n e+p1[kWJam^k jpZ_*_�z�am[`_bWJad¡-p
lhamno^kn _j[]^k[`c ¡�noWJp lf_bam Zes[`c ¡w}jehg-_j^`_BYCl n �Q_badch[]WZY�c QJ_< JWjpZ_meq^`¡v[kWZY	}Jeqgo}Qgilh_bpw}Jehgocfgvadgi^klmS \]QZ_
WZ_mx ^`¡\}Jehgo}Lgilf_bp�uJuZt noWjp�teTwn zZ¤<}Jehgocfgvadgi^klRQJnbzo_�}Lgocf_bW~ch[kno^k^`¡ _L_mcfcf_me'pZ_blq[`YiWJl�p 	�_bn ch Zeh_bl
noWJp 	� jWJadch[`giWJno^k[kch[`_bl�cfg&g�zo_meqadgAY	_wc QZ_�}Jeqg-_j^`_BYCl*g�	'c QZ_�gi^kpZ_me)}JeqgocfgEadgi^klbS R�goc Q:g�	 c QZ_
}Jehgocfgvadgi^kl�}Jehg�zE[]pZ_On*}jehgAYC[klh[]WZY�x�nb¡ 	�goehx�n esp.noWjp0QJnbzo_ _L_m_bW.}Jehgo}Lgilf_bp�nol�	  Zch Zeq_!T U \]q
lfchnoWJpJn espJlmS�� g�x/_mzo_me+p�noW:[kW�pZ_m}Jc Q:noWJno^`¡vlh[kl*g�	'c QZ_�[kW~cf_me*)�x�goe Jv[kWZY�noWJp2[]W cf_meqnoadch[kgiW:g�	
_Lgoc QC}Jehgocfgvadgi^kl/n eh_ ^knoaKJE[kWJY�cfg*pJn cf_oS \]QZ_�}Jeh_b^][ZYC[kWJn eq¡�eh_blf_bn eqa Q\eq_blh J^`chl�g�	Gc QJ_'}Jehgocfgvadgi^kl
x�n eqeqnoW c)noWJp2_bWJadgi Zeqn Yo_ 	  Zehc QZ_me<eh_blf_bn eqa Q�cfg$g�zo_meqadgAY	_�c QZ_.}Jehg-_j^k_BYClO_bWJadgi JW~cf_meh_bp:[kW
}Jeh_mzv[`gi Jl Y	g-_ [k^`_GY* j^`ch[kamnolfc'n eqa QJ[`cf_badch Zeq_�n cfcf_BY	}JchlmS

XTl�pJ[]lham Jlhlf_bp#[kW c QJ_$}Jeq_mzE[`gi jl\lf_badch[`giW9p�Y	g-_j[k^k_eY* j^`ch[kamnolfc�pJn chn�pZ_b^k[`zo_meh¡:giW(c QZ_
T W~cf_meqWZ_mc amnoW0_L_�noaKQJ[`_mzo_bpe_~¡�n	adgAYM_j[kWJn ch[kgiW�g�	>c QZeh_m_G_jnolh[]aGY	_baKQJnoWj[kl YCl�pJWjn-Y	_b^`¡ _E¡-p

� ^`gvamno^HY* j^`ch[kamnolfc Yoehgi Z}�YCnoWjn Yo_BY	_bW c��~x�QJ[ka Q<_bWJn _j^`_bl ehgi Zcf_mesl cfgO^`_bn esW*c QJ_�}jeh_blf_bWJad_
g�	 Y< J^`ch[kamnolfc'^][klfcf_bWZ_meql�giWwc QZ_b[`e'pJ[`eq_badch^`¡�n cfchnoa QZ_bp�WZ_mc x�goe Jvl�p

� Yi^`g-_ no^DY< J^`ch[kamnolfc�eqgi Zch[kWZY �~x�QJ[ka Q	_bWJn _j^`_bl ehgi Zcf_meqlXcfg�_ �ZaKQJnoWZYo_{[kW 	�goeKYCn ch[kgiW7p-_j J[k^]p
Y< J^`ch[kamnolhc'pZ_b^k[`zo_meh¡�cfeh_m_bl noWjp�	�goeqx�n eqp�pJn chnCnoadehgilhl c QZ_GT W cf_meqWJ_mc�pjnoWJp

� Y	g-_ [k^k[`c ¡eYCnoWJn Yo_BY	_bW~c�lh J}J}Lgoehc��Gx�QJ[ka Q�_bWJn _j^`_bluQZgilhchlOcfg�eh_bn cfchnoaKQ2cfgwn�WZ_mc x/goe J
n 	�cf_me!Y	g�zo_BY	_bW~c noWJp�cfg�adgiW ch[kWE Z_�adgAY Y* JWj[kamn ch[`giWJlmS
t$ J^`ch[kamnolfc�Yoeqgi Z} YCnoWJn Yo_BYC_bW c [klwadgiWJpJ jadcf_bp c QZehgi JYAQ n lf_meq[k_bl�g�	 Y	_blhlhn Yo_�_ � )

aKQJnoWJYo_bl _L_mc x�_m_bW�^k[klhcf_bWZ_me QZgilfchlOnoWJp Y< J^`ch[]amnolfcOehgi Zcf_meqlBprcfeq[`YoYo_meh_bp _E¡�n�lf_mc�g�	�ch[ZY	_meqlmS
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T pZ_bno^]^`¡-p/Yoeqgi Z}�YCnoWjn Yo_BY	_bW c�l QZgi j^kp _L_wehg-_j Jlhc\noWJp  Z}GpJn cf_bp,nol��E J[kaKJE^`¡:nol�}Qgilqlh[`_j^`_
x�QZ_bW�noW ¡ Y< J^`ch[kamnolfc{^k[klhcf_bWZ_meOlfchn cf_\aKQjnoWZYo_bl � [ S _oS QZgilfchlOlfchn eqcOgoe�lfcfgo}�^k[klhcf_bWJ[kWZY�cfg�giWZ_
goe YCgoeh_;Y< J^`ch[]amnolfc*Yoeqgi Z}jl �OgEamam Ze)giW:noW~¡2WZ_mc x/goe J�^k[kW2JQSe\]QJ_.lf}L_m_bp�noWJp�ehg-_j JlhchWZ_blhl
[kW�x�QJ[ka Q TvnXzv¤wujuZt Yoeqgi Z} YCnoWJn Yo_BY	_bW~c*n eq_\noaKQJ[k_mzo_bp _E¡�t&�'�TzZ¢�[klOcf_meKYC_bp �VYoeqnoWE  )
^kn eq[`c ¡ �`SuX a QJ[`_mzv[kWZY;QJ[`YAQZ_meTYoeqnoWE J^kn eq[`c ¡w_bWJlh Jeh_bl!Y\[kWJ[ZYCno^(Y* J^kch[kamnolfc{lf_mcO Z}$ch[ Y	_-p�_ noWJp )
x [kpZc Q�x�nolfchn Yo_-pTn lf_bn-YC^k_blhl�lh_mehzE[]ad_$noWJp,_bW$QJnoWJad_bp( Jlf_me�_ �E}L_meq[`_bWjad_oS yTeqnoWE J^kn eq[`c ¡�[kl
n��E Jno^k[`chn ch[kzo_<[kWjpJ[kamn cfgoe{g�	 c QZ_Ct&�'�Tzv¢.pJ[]lhadeq[ZYC[]WJn ch[kWZYCn _j[]^k[`c ¡w[]W�Yoehgi J} Y\noWJn Yo_BY	_bW~cmS
$ _mzo_mehc QJ_b^`_blhl�pDQj[`YAQZ_me�YoeqnoWE J^kn eq[kc ¡gYC_bnoWJl]Y	goeh_<t+�,� zZ¢ Y	_blqlhn Yo_bl n eh_�_ �va QJnoWZYo_bpeYCgoeh_
	�eh_��E Z_bW~ch^`¡oS �T[`YAQZ_me'YoeqnoWE J^kn es[`c ¡�eh_blh J^`chl [kW0QJ[`YAQZ_me t&�'�TzZ¢ ��goe lq[`YiWJno^k[kWJY � cfesn z\a pJx�QJ[]aKQ
[kl1cfgu_L_�nbzogi[kpZ_bp<_blf}L_bam[kno^]^`¡�[kWM_jnoWJpZx []pZc Q�adgiWJlhcfeqno[kWZ_bp<noamad_blhl WZ_mc x/goeKJElmS \]QJ_�YCn �Z[ZY< $Y
YoeqnoW~ j^kn eq[`c ¡�lf_mcfch[kWZYw[]l g�	�cf_bW�^k[ YC[`cf_bpF_~¡$c QZ_C^k[kW2J0_ noWJpZx [kpJc QW_L_
	�goeq_)[kc{lhchn ehchlOcfgwn �L_badc
Y* J^kch[kamnolfc�noWJp�goc QZ_meTpJn chnCpZ_b^][`zo_meh¡oS

\]QZ_Tt&�'�TzZ¢*}Jehgocfgvadgi^5Qjnol _L_m_bW�}Jeq[ZYCn es[k^`¡)pZ_blh[`YiWZ_bp 	�goeRs �v_bp;QZgilfchl�noWJp.WZ_mc x�goe Jvl
lfg�c QZ_ pJ_
	�no J^kc }Jehgocfgvadgi^jlf_mcfch[]WZYil � [kWCc QZ_ }Jeqgo}Qgilh_bpClf}L_bam[`sjamn ch[`giW#�*YC[`YAQ~cXWZgoco_L_ lh j[`chn _j^`_
	�goe Y	g-_j[k^`_CWJ_mc x�goe JElbS - [`eq_b^`_blhl�noamad_blql<lqaKQZ_BY	_bl 	�goe Y	g-_ [k^`_CWZ_mc x/goe Jvl<n eh_�n �L_badcf_bp _~¡
n-Y _j[k_bW c 	�noadcfgoeql Y\n JE[kWJY�c QZ_BY�Yo_bWZ_meqno^k^k¡C^`_blhl/eh_b^k[kn _j^k_'c QJn c�x [`eh_bp�WZ_mc x�goe JvlmSoqZgoe�_ �Zn-Y
)
}j^`_-p []W�^`gilhlh¡�x [`eh_b^`_blql WZ_mc x/goe Jvl�pLc QZ_meh_)[kl n\}Lgilhlh[Z_j^`_�WZ_m_bp 	�goe Y< J^`ch[`} ^`_�t+�,�Tzv¢�}jnoaKJo_mc
eh_mcfeqnoWJl Y\[klhlh[`giWjl�pXlf_mc�_E¡:c QZ_eV g-_j JlfchWZ_blql � n eq[kn _j^k_��.V � �)}jn eqn-YC_mcf_me�[kW:c QZ_�}Jehgocfgvadgi^ S
\]QZ_wt+�,�Tzv¢�ehg-_j JlfchWJ_blhl�pXc QJ_weh_blh J^kch[kWZY YoeqnoW~ j^kn eq[`c ¡�noWJp c QZ_wlh 2_jlh_��~ Z_bW~cCpZ_b^k[kzo_meh¡ g�	
Y* J^kch[kamnolfc pJn chn*[kW	x [`eq_b^`_blhl WZ_mc x/goeKJEl�n eh_ [ZYC}QgoeqchnoW cX[]lhlh Z_bl�p~noWJp	c QZ_TpZ¡EWjn-YC[kaml>g�	Gx�QJ[]aKQ
n eh_wWZgocCx�_b^k^� JWJpJ_meqlfcfgEgEpGS �T_mzE[]lh[kWZY�noW noWjno^`¡Elq[kl
	�esn-Y	_mx/goeKJ2cfg�_bWjn _j^`_�c QZ_wlfch jpZ¡ g�	
t+�,� zZ¢*YoeqnoWE J^kn eq[`c ¡\_blf}L_bam[kno^]^`¡C[kW.^k[ZYC[`cf_bpg_jnoWJpJx [kpZc Q�WZ_mc x�goe Jvl'[kl�c QZ_usJeqlfc�no[ZY g�	 c QJ[kl
eh_blf_bn eqa QGS

tw_bnolh Jeq[kWZY noWJp2noWjno^`¡ �b[]WZY t&�'�TzZ¢$a QJn eqnoadcf_meq[]lfch[kaml)noWJp:t+�,� zZ¢$cfeqn z\a 	�goe<z n eq[ )
gi Jl&Y* J^kch[kamnolfc>^k[klfcf_bWZ_me*_L_BQJnbzv[`goeql>n eh_R_L_bWZ_�sjam[]no^ [kW< JWJpZ_meslfchnoWJpJ[kWJY noWJp)[ZY	}Jeqgyzv[kWZY Yoeqgi Z}
YCnoWJn Yo_BY	_bW~c }Jehgocfgvadgi^klmS 
 lh[kWZY{c QZ_ t&�'�TzZ¢OnoWJno^`¡vlh[kl 	�eqn-Y	_mx�goe J5pic QZ_'pJ[]lhlf_mehchn ch[`giW	no[ YCl
cfg\g-_Jchno[kW�eh_blh J^kchl'x�QJ[]aKQ�x []^k^Gnolhlh[klhc [kWwa QJn eqnoadcf_meq[ �b[kWZY.t&�'�TzZ¢�_L_BQJnyzE[kgi ZebSR\]QZ_�lf_badgiWjp
no[ZY g�	)c QJ[kl�eh_blf_bn esaKQ []l�cfg,pZ_mcf_meKYC[]WZ_&c QZ_&go}Jch[ZY\[klf_bp t&�'�Tzv¢�YoeqnoW~ j^kn eq[`c ¡ 	�goewz n eq[ )
gi Jl!Y< J^`ch[]amnolfcT^][klfcf_bWZ_meTpZ_bWJlh[`ch[k_bl�pjc ¡~}L_blTg�	 Y< J^`ch[kamnolfc{n }J}j^][kamn ch[`giWJl noWJp$noamad_blql�WZ_mc x�goe J
_jnoWJpZx []pZc QJlmS(\�QZ_ eq_blh J^`chlXx [k^k^Jno^]lfgM_L_T Jlf_
	  J^�	�goe�pJ_mzo_b^`go}j[kWZY<noWJp�cf_blfch[kWZY Y	goeh_T_�z\am[`_bW~c
Y* J^kch[kamnolfc\eqgi Zch[kWZY2p�eh_blhgi Zeqad_ eh_blf_mehz n ch[`giW no^`Yogoeq[`c QDYCl�noWjp�X X!X }Jehgocfgvadgi^kl 	�goe 	� Jch Zeh_
Y* J^kch[kamnolfch[kWZY)cf_ba QJWZgi^`goYi[`_blbS

\]QZ_X Jlh_�g�	jtWTwn�}jehgocfgEadgi^]lrlfgi^`zo_bl c QZ_XWZ_mc x/goeKJOgoe(Twn$^kny¡o_me1}Jeqg-_j^`_BYClGamno Jlh_bp _E¡ QJgilfc
Y	gyzo_BY	_bW~c�pradgAY�Y	giWj^`¡�cf_meKY	_bp nolTc QZ_ �PY\noadehg �7Y	g-_j[k^k[kc ¡dYCnoWJn Yo_BY	_bW~cmS � g�x/_mzo_meBp9QJgilfc
Y	gyzo_BY	_bW~c)[kW Y	g-_j[]^`_CWZ_mc x�goe Jvl*no^]lfg$[kW~zogi^`zo_blMQJnoWJpZg��Gl _L_mc x�_m_bW2x [`eh_b^`_blql{cfeqnoWJlhad_b[`zo_mesl
��goe�noamad_blhlO}Lgi[kW~chl � pG_bnoaKQ&g�	�x�QJ[]aKQ adgyzo_meql�giWJ^`¡�n�zo_meh¡ l YCno^k^ Yo_mgoYoeqn }�QJ[ka	n eh_bnvS X amad_blhl
}Qgi[]W cGQJnoWJpJg��LlOn eh_�adgAY�Y	giWJ^`¡$cf_meKY	_bp �PY\[kadehg �(Y	g-_ [k^k[`c ¡eYCnoWJn Yo_BY	_bW~c*noWjp�c QZ_\ Jlf_)g�	



I ¢
tWTwn�}Jehgocfgvadgi^kl�n eh_ ^`_blql/lh j[`cf_bp 	�goe�lq JaKQ.n }J}j^k[]amn ch[`giWJlmS>t�[kadeqg*noWJp;YCnoadehg Y	g-_j[k^][`c ¡ YCnoW )
n Yo_BY	_bW~c 	�goeRY	g-_j[k^`_!Y* J^kch[kamnolfcRQZgilfchl�n eh_ Y\nopZ_ adgAY	} ^k[kamn cf_bpg_~¡\lh_mzo_meqno^#	�noadcfgoeql�pJ J_ c QZ_
pJ[ �L_meh_bW~c c ¡E}L_blTg�	�}Qgilqlh[`_j^`_ QJgilfc YCgyzo_BY	_bW~chlmSGqZgoe{_ �vn-YC}j^`_-pUQZgilfcuY	gyzo_BY	_bW~chlu_L_mc x�_m_bW
x [`eh_b^k_blhlCad_b^k^kl;YCny¡ goe;Y\nb¡,WZgoc.aKQJnoWJYo_FTwn lh 2_jWZ_mchlBp�noWjp,c QZ_meq_
	�goeh_ Y< J^`ch[kamnolfc�Yoehgi Z}
Y	_BYM_Q_mesl QJ[`}rS*\]QZ_' JWjad_mehchno[kW~c ¡	amno Jlf_bp _E¡	lh Ja Q�QZgilfc YCgyzo_BY	_bW~chl Y\n Jo_bl/[`c WJ_bad_blhlhn eh¡)cfg
pZ_mcf_meKYC[]WZ_ [ 	Ln�cfeqnoWjlh[`ch[`giWCnoadeqgilhl Twn�lh 2_jWZ_mc _Lgi JWjpJn eq[`_bl QJnolXgEamam Jeheh_bp7pE Jlh[kWZY YCgyzo_BY	_bW~c
pZ_mcf_badch[`giW.cf_baKQjWJ[ �E Z_bl72 � So\]QJ[kl/lfch JpZ¡	no[ZY\lXcfg)[kW~zo_blfch[`Yin cf_{}Lgilhlh[`_j^k_�cf_baKQJWJ[ �~ Z_bl/c QJn cRYCnb¡
g��Q_me 	�nolhcf_me adgiW~zo_mehYo_bWJad_*noWjp�	�n e ^`_blhl�g�zo_meKQZ_bnopwc QjnoW$teTvn#lfgi^k Zch[`giWjlmS

t$ J^`ch[kamnolfch[]WZY []l< jlh Jno^k^`¡&nolhlhgEam[kn cf_bp x [`c Q2c QZ_�pZ_b^k[`zo_meh¡ g�	 ^kn ehYo_d_jnoWjpZx [kpZc Q2pJn chn
lfcfeh_bn-YClbS � _bWJad_-poYCno^][kam[`gi JlGY	gvpJ[`s amn ch[`giW&g�	]Y< J^`ch[kamnolfc�Yoehgi Z}2[]W 	�goe YCn ch[`giW&giW2noW ¡ Twn
lh 2_jWJ_mc>[]l n�lh[`YiWj[`sjamnoW~c>amno jlf_�	�goeXadgiWJad_meqW	giW�WZ_mc x�goe J)eh_blfgi Jeqad_blmS X pjpJ[`ch[`giWJno^]^`¡-p c QZ_'^k[ZY
)
[`cf_bp 	�_m_bp2_jnoa JdY	_ba QJnoWJ[kl Y\l�nyz�no[]^kn _j^`_ 	�goe 
 �un Y< J^`ch[kamnolhc�pjn chn	lfcfeh_bn-YCl]YC_bnoW�c QJn c'lf_me*)
zE[]ad_�c QZ_
	�c noWJp�WJ_mc x�goe JwpZ_bWJ[kno^ )�g�	 ) lf_meqzE[kad_�n eq_�}Lgocf_bW ch[kno^]^`¡�_bnolq[`_me c QJnoW$[kW0_j[ ) pJ[`eh_badch[`giWjno^
adgAY�Y< JWJ[kamn ch[`giW�lfcfeq_bn-YClmSoXT^`c QZgi ZYAQ�t+�,�Tzv¢)[kl/giWJ^`¡Clh}Q_bam[ZsJ_bp 	�goe�noWJp.go}L_meqn cf_bl�x [`c QJ[]W
n\lh[]WZYi^`_GTwn(^][kW2J5pJnoW ¡�	�goeKY g�	 lh_bam Zeq[`c ¡�n _  Jlf_�g�	>c QZ_*_ �v[]lfch[kWZY&� noWjp�[ZY	} ^k[kam[`c �Xcfeq Jlhc _BY
)
}j^`g�¡o_bp�[kW�c QZ_�t+�,�Tzv¢ }JeqgocfgEadgi^ YCny¡�a QJnoWZYo_�ehgi Jch[kWZY&lfchn cf_blClh[kYiWJ[`sjamnoW~ch^`¡ noWJp:n �L_badc
pJn chnCpZ_b^][`zo_meh¡\giWeY* J^kch[`}j^`_GQZgo}jl�[]W�c QZ_ T W cf_meqWJ_mcmS

\]QZ_X}Jehgo}Lgilf_bp*t&�'�TzZ¢�}JeqgocfgEadgi^'QJnol*YCnoW ¡OWZ_mx 	�_bn ch Zeh_bl noWJp 	  JWJadch[`giWjno^k[`ch[`_blLx�Qj[kaKQ
WZ_m_bp�n\adgAY	}Jeh_BQZ_bWjlh[`zo_�lf_bam Jeq[`c ¡�noWJno^k¡Elh[]lmS n gocf_bW ch[]no^ lf_bam Jeq[`c ¡�n cfchnoaKJEl{WZ_m_bp�cfg _L_�[kpZ_bW )
ch[`sJ_bpwnoWjp�c QZ_b[`e n �L_badchluYCnopZ_ JvWZg�x W�	�goe lf_bam Zes[`c ¡�adgiWJlh[]pZ_meqn ch[`giWJlbS�|{WZ_�g�	>c QZ_<t+�,� zZ¢
n cfchnoa J�}Jehgocf_badch[`giW�cf_ba QJWJ[ �E Z_bl 	�ehgAY QZgilfchl*giW2_ �Ecf_meqWjno^�WJ_mc x�goe JEl)[kl*noaKQJ[k_mzo_bp:c QZehgi ZYAQ
c QZ_)}Jeh_mzo_bW~ch[`giW&g�	 	�goehx�n eqpJ[]WZY�} noa Jo_mchl�x [`c QZgi Zc{^k[kW2J ) ^`gvamno^(Twn lfgi Jeqad_CnopJpZeh_blqlf_blmS T pZ_bW )
ch[ 	�¡E[kWJY�c QZ_Clhgi Zeqad_)g�	�noW&n cfchnoaKJo_me<[]l{g�	�[kW~cf_meh_blfcOnoWJp&ad_meqchno[kWJ^`¡$}Qgilqlh[`_j^`_-p5_j ZcOpZgE_blOWZgoc
YC[`ch[`Yin cf_)c QZ_<}Lgocf_bW ch[]no^,	�goe�n cfchnoa JvlmSMT cOno^klfg�pZgE_blOWZgocT}Jeh_mzo_bW~cOc QZ_<WJ_mYin ch[`zo_C[ZY	}jnoadcTcfg
c QZ_�WZ_mc x/goeKJ�noWjp�c QZ_�adgiWJlh_��~ Z_bWjad_bl'g�	>c QZ_�n _j jlf_oS \]QZ_Oeq_blf_bn eqaKQ [kW�c QJ[]l�c QZ_blh[kl�no[ YCl�cfg
noWJno^`¡vlf_ noWjp\adgiWJlh[]pZ_meXc QZ_ z�n es[`gi Jl/t&�'�TzZ¢�cfes Jlfc Y	gvpZ_b^klBp~lf_bam Zes[`c ¡	c QZeq_bn chl/noWJp\}Lgilhlh[`_j^k_
n _j Jlf_ YC_baKQJnoWJ[]l YClmS

t�g-_j[k^`_ QZgilfchlO[kW noW^Tvn WZ_mc x/goeKJ$x []l QJ[kWZY	cfgwadgiW~ch[kWE Zgi Jlh^k¡�eh_bad_b[`zo_ Y* j^`ch[kamnolfc{pJn chn
QJnol [kchl�gyx W lf_mc'g�	  jWJ[ �E Z_{}Jehg-_j^`_BY\lmSoT W�lh $Y YCn eh¡-pZc QZ_<no[ZY g�	�c QJ[kl'eh_blf_bn eqa Q�[kl cfg sjWJp
lfgi^k Zch[kgiWJl�c QJn c'_bWJlq Zeh_{c QJn c�m

� c QZ_ 
 gi[]WCnoWJp\^k_bnbzo_ ^]n cf_bWJam[`_bl�pJ Zeq[kWJY{n QJnoWJpZg�zo_me/}JeqgEad_blhl/n eh_!Y\[kWJ[ZYCno^ �ocfg*lh Z}j}Qgoeqc
pZ_b^]nb¡ ) lf_bWJlh[`ch[kzo_�n }J}j^k[kamn ch[kgiWJl�p

� c QZ_<gyzo_me QZ_bnop&lh[`YiWJno^][kWZY	cfeqn z\a)[kl�Jo_m}Jc{nolT^kgyx nolT}Qgilqlh[`_j^`_ � lfg�c Qjn c _�z\am[k_bW c{pJn chn
pZ_b^][`zo_meh¡�amnoWe_L_�noaKQJ[`_mzo_bp$[kWd_jnoWJpJx [kpZc Q�adgiWJlfcfesno[kWZ_bp�noamad_blhlTWZ_mc x�goe Jvl�p

: ' 	 jJU r UzKNUVO]KNMP=Jv 	iU]K ^+YT\*)�;+KXK<QTO<jJE�U]=WK�� r 	i;���? p 	 ����� ^ Q�S \NUVOVUV=3KNILe&UVS9K<QTtaIPMZSXjaUR_�KNY \NUVOVY`E�E�U]=w_d YTSXSXMZtaIPU SXYTIPGaKNMPY`=aSiQ�=w_�U]S9K<QTtJIPMPSXj�Q.S9K<Q�=w_JQ-\<_aMPSNQ�KNMPYT=/KX\<QTO ) {



I O

� YC[kWj[ZYCno^~ch JWJWZ_b^k[]WZYTnoWjp)ehgi Zch[kWZYOlfchn cf_bl/n eh_]QZ_b^kp)x [`c QJ[kW*c QZ_'WZ_mc x/goe J �Ecfg�noaKQJ[k_mzo_ n
lhamno^kn _ ^`_ n eqa QJ[`cf_badch Zeq_Teq_mYin eqpJ^`_blhl/g�	rc QZ_{WZ_mc x/goe J�lh[��m_Tgoe�WE $YM_L_meXg�	(Y	g-_ [k^`_�QZgilhchl�p

� YCn �Z[ZYC[klh_�c QZ_*nyz�no[]^kn _j^`_<WZ_mc x�goe Jweh_blhgi Zeqad_bl{[kWwc QJ_�zv[klh[`cf_bp$WZ_mc x�goe J �Qcfg0YC[]WJ[ZYC[klh_
}Jehgo} n Yin ch[`giWwnoWJp�}jehgEad_blqlh[kWZY	pZ_b^kny¡El amno Jlf_bpW_E¡.cfeqn z\aOcfeqnoWjlfzo_meqlh[kWJY<c QJ_ � $Mp

� lf_bam Zeq_�adgAY�Y* jWJ[kamn ch[`giWJlBpJnoWJp
� adgAY	}jn ch[Z_j[k^k[`c ¡�x [`c Q$goc QZ_meuT W~cf_meqWZ_mcT}Jehgocfgvadgi^kl��G[kW$goeqpZ_me{WZgocTcfg�nopJzo_meqlf_b^`¡�[ Y	}jnoadc

lfgi Zesad_�pJ[klhadg�zo_me!Y	_ba QJnoWJ[kl Y\l'noWJp�goc QZ_me }Jehgocfgvadgi^kl'^k[`Jo_ � g~u�noWJpWX X!X*S

����� ��� � � * � �1)+��!%�i)+!%� � �&"%$ ����"/)+��*��#! )+*���" �

\]QZ_�eq_blfc{g�	 c QJ[kl c QZ_blh[klT[klTgoehYinoWJ[]lf_bp$noWjp lhcfeq Jadch Zeh_bp [kW$c QZ_�	�gi^k^kgyx [kWJYgYCnoWJWJ_mebSGL QJn } )
cf_me�¢)adgiW~chno[kWJl�c QZ_O^k[kcf_meqn ch Zeh_Teh_mzv[`_mx g�	1c QZ_{}JehgoYoeq_blhl�[kW\eq_blf_bn eqaKQ�noWJp.c QZ_Oam Zeheh_bW~c�lhchn cf_
g�	/lfchnoWJpjn eqpJ[klhn ch[kgiW�x [kc QJ[kWwc QJ_ T U \�q 	�goeGY	g-_j[k^`_ Y< J^`ch[kamnolfc{n eqa QJ[`cf_badch Zeh_bl�noWJp c QZ_	 JW )
pZ_meq^`¡v[kWZY)}Jehgocfgvadgi^klmS�T W�goeqpZ_meTcfg�Yino[kW$n _L_mcfcf_me{ JWJpZ_meslfchnoWJpJ[kWJY<g�	Xc QZ_*am Zeqeh_bW c }Jehgocfgvadgi^
zo_meqlh[`giWJlBp n _Jeq[`_
	'_mzogi^] Zch[`giW�g�	 c QJ_;Twn zZ¤'p Y< J^`ch[]amnolfc	noWJp Y	g-_j[k^k[kc ¡�}JeqgocfgEadgi^kl	lq[kWJad_�[`chl
_bn eq^`¡:[kWJad_m}Jch[`giW,[klC}Jeq_blf_bW cf_bprSi\]QJ_eQJ[klfcfgoes[kamno^�}L_meqlf}L_badch[`zo_ 	�eqn-Y	_bl�n�adgiW cf_ �vc 	�goe�c QZ_
am Zeheh_bW~c/pZ_blq[`YiW\esn ch[`giWJno^`_ _jnolf_bp.giW�c QZ_{eh_blf_bn eqa Q�}jehgoYoeh_blhl�noWJp.pZ_m}j^`g�¡'YC_bW c�_ �E}L_meq[k_bWJad_bl
c QZehgi ZYAQZgi Jc�c QZ_O¡o_bn eqlmS

� nyzE[kWJYCpZ_�sjWZ_bp�c QZ_�lh}DQZ_meh_{g�	 eh_blf_bn eqa Q7p5LRQJn }jcf_me ¢)adgiW ch[]W~ Z_bl'x [`c Q�nCadgAY	}Jeq_BQZ_bW )
lh[`zo_�eh_mzv[`_mx noWJp�_mz no^k Jn ch[kgiW�g�	{}Jeq[`goe)x�goe J�adgiWJpJ Jadcf_bp _E¡:goc QZ_me\noamnopZ_BY\[ka�Yoehgi Z} lC[kW
c QJ[kl'n eh_bnHpLc QZ_b[ke eh_blh j^`chl noWJp�c QZ_)noaKQJ[`_mzo_bp }JeqgoYoeh_blhl'cfg�pJn cf_oS�\�QZ_*am $Y< J^kn ch[kzo_�}JehgoYoeq_blhl
YCnopZ_Cc QE Jl 	 n e)[kW&c QZ_�c QZeh_m_�n eq_bnol�g�	 Twn zZ¤'p�ujuZt noWJp2teTvnXzv¤w}Jehgocfgvadgi^kl Qjnol�eh_blq J^`cf_bp
[kW pJ[klhch[kWJadcCnopZz noW chn Yo_bl�g�zo_me�}Jeh_mzv[`gi Jl	zo_meqlq[`giWJlmS uEgAY	_$g�	Oc QZ_+	  JWJpjn-Y	_bW chno^ aKQJnoWJYo_bl
[kWwc QZ_)WZ_mx�_me }jehgocfgEadgi^>pZ_blq[`YiWJl�Qjnbzo_)_bWJn _j^`_bp WZg�zo_b^ n }j}JehginoaKQJ_bl cfg;_L_%	�goeKY< J^kn cf_bp noWJp
_ �E}L_meq[ZYC_bW cf_bp�[]W�lfgi^`zv[kWZYWYCnoW~¡&g�	�c QZ_C_ �Z[klfch[]WZYeY	g-_j[]^`_�Y* j^`ch[kamnolfc�eq_blf_bn eqaKQ2}Jehg-_ ^`_BYClmS
LRQJn }Jcf_me\¢�adgiWJam^] JpZ_bl)x [`c Q:n&lh DY�YCn eh¡2g�	 c QZ_wam Zeqeh_bW c	}jehg-_j^`_BYCl<x�Qj[kaKQ:lfch[k^]^/eq_BYCno[kW
noWJp�c QZgilf_�nopJpZeh_blqlf_bp2[]W2c Qj[kl�c QJ_blh[kl<cfg QZ_b^`}�_bWJlh Zeq_�c QZ_�lh Jamad_blql)g�	{uJuZt%noWJp�tWTwn zZ¤
}Jehgocfgvadgi^kl�cfg\lh J}J}Lgoehc/x [kpZ_�lhamno^`_ YCg-_j[k^`_GY< J^`ch[kamnolfc'pJ_m}j^`gy¡HY	_bW~cmS

\]QZ_.uJuJt }jn esnopJ[`YAY noWJp�c QZ_\}JeqgocfgEadgi^kl�eh_��~ j[`eh_bp&cfg�lq Z}J}Lgoehc�[`c�n eh_�n c�c QZ_b[`e*[kWJ[ )
ch[kno^rlfchn Yo_<g�	�eh_blf_bn eqa Q$noWjp�lfg.WZgC}Jeq[kgoe'}L_me 	�goe YCnoWJad_�lfch jpJ[`_bl]QJnyzo_M_L_m_bW$adgiWJpJ Jadcf_bpGSRT W
LRQJn }Jcf_me O'p�n�}Q_me 	�goeKY\noWJad_�_mz�no^k jn ch[`giW�g�	Tt&�'�TzZ¢'p�c QZ_�WZ_mx ^`¡2}Jehgo}Lgilf_bpCTvnXzv¤ Yoeqgi Z}
YCnoWJn Yo_BY	_bW~c }jehgocfgEadgi^ pL[]l adgiWJpJ jadcf_bpGS!\]Qj[kl lfch jpZ¡�no[ZYCl cfg.adgiW~cfeq[`_j Jcf_�cfgyx�n eqpJlOpJ_blh[`YiW
[ZY	}Jehg�zo_BY	_bW~chlG_~¡ }Jehg�zE[]pJ[kWZY 	�_m_bp$_jnoa JQSg\]QJ_	c x�g�adeq[`ch[kamno^ }Q_me 	�goeKY\noWJad_)}jn eqn-Y	_mcf_meql�cfg
_Q_WYC_bnolh Zeh_bp n eq_$[kpZ_bW~ch[`sJ_bp�nol\c QZ_$lq[`YiWJno^k[kWJY$cfeqn z�awgyzo_me QZ_bnop#adgiW~cfeq[`_  Zch[`giW noWJp c QZ_
t+�,� zZ¢� Z}GpJn ch[kWZY�^kn cf_bWJam[`_bl�[]W�Y	g-_ [k^`_ Y* J^kch[kamnolfc�WZ_mc x�goe JvlmS \]QJ_�t&�'�TzZ¢:lf}L_bam[`sJ_bp



I N

ch[ZY	_meqlBpHYC_blhlhn Yo_bl'noWJp�[]W cf_meqnoadch[kgiW�	�goe ujuZt Yoehgi J}dY\noWJn Yo_BY	_bW~c n eh_� Jlf_bp�cfg 	�goeKY< J^kn cf_
c QZ_*t&�'�TzZ¢\^k[]W2J\cfeqn z�a�noWJpw^]n cf_bWJad¡�_��~ jn ch[`giWJl pj Zeq[kWZY)z n eq[`gi Jl�Y* J^kch[kamnolfc'_mzo_bW~chlmS \]QZ_
[kWJ[`ch[]no^/t&�'�Tzv¢$}L_me 	�goeKYCnoWJad_._mz no^k Jn ch[`giW�[kl)adgiWJpJ Jadcf_bp 	�goe)c QZ_�pZ_
	�no j^`c�ch[ZYC_me)lh_mcfch[kWZYil
lf}L_bam[`sJ_bp []W�c QZ_�}jehgo}Lgilf_bp pZeqn 	�c\lfchnoWjpJn eqpGS	\]QZ_�noWjno^`¡Elq[klC[kl\_ �Ecf_bWJpJ_bp _E¡�g-_jchno[kWJ[kWZY
t+�,�Tzv¢$cfeqn z\a.noWJp�^kn cf_bWJad¡�eq_blh J^`chl 	�goe<c QZ_.}Jehgo}Lgilf_bp2go}L_meqn ch[kWZY$eqnoWZYo_.g�	'c QZ_.}Jehgocfg )
adgi^ lh_mcfch[kWZYilmS qZgoe�n adgAY	}jeh_BQZ_bWJlh[kzo_�lf_mc\g�	{}L_me 	�goeKYCnoWJad_�eh_blh J^`chlBp/c QZ_�t+�,�Tzv¢�cfeqn z\a
Y	_bnolh Zeq_BY	_bW chl�x/_meh_	eq_��~ J[keh_bp 	�ehgAY WZ_mc x�goe JvlOx [`c Q&n�^kn eqYo_CW~ $YM_L_meOg�	�WJgEpZ_blbS � _bWJad_-p
lh[ZY< J^kn ch[`giWw_ �E}L_meq[ZYC_bW chl�x�_meh_<adgiWJpJ Jadcf_bp�cfg�g-_Jchno[]WeY	goeh_*adgAY	}Jeh_BQZ_bWjlh[`zo_�eh_blq J^`chl�	�ehgAY
^kn ehYo_<WZ_mc x�goe JvlmS!LRQJn }Jcf_meuO	adgiWJam^k jpZ_bl'x [kc Qwn\pJ[]lham Jlhlh[kgiW�g�	�c QZ_�eh_blq J^`chl�}Jeq_blf_bW cf_bp noWJp
eh_b[`cf_meqn cf_bl*c QZ_�}Jehgocfgvadgi^kl � lKQZgoehchadgAYC[kWJYil�[kpZ_bW~ch[`sJ_bp _E¡&c QZ_.noWJno^`¡vlh[kl�p WJn-Y	_b^`¡ QJnoWJpJgyzo_me
^kn cf_bWJam[`_bl adgiWJad_meqWJl noWJp�lh[`YiWJno^][kWZY)gyzo_meKQJ_bnopwx�QJ[]aKQ�eh_bpJ jad_bl t+�,�Tzv¢C_�z\am[`_bWJad¡oS

LRQJn }jcf_me Nd_L_mYi[kWJl x [`c Q eh_mzv[`_mx []WZY\c QZ_	am Zeqeh_bW c{}Jeqgo}Qgilh_bp$cf_ba QJWJ[ �E Z_bl�	�goe�[ZY	}Jehg�z )
[kWZYCt&�'�Tzv¢<Yoeqgi Z}WYCnoWJn Yo_BY	_bW~c'_�z\am[k_bWJad¡oS \]QZ_O}jeh_blhadeq[`_L_bp;Y	_mc QZgvpJl�[ZY	}jehgyzo_{z n eq[`gi Jl
[ZY	}LgoehchnoW~c aKQjn eqnoadcf_meq[klfch[]aml�_j Jc'WZgoc c QZ_)t+�,�Tzv¢\lh[`YiWJno^k[]WZY)cfeqn z\a�g�zo_meKQZ_bnop7pQx�QJ[]aKQwx�nol
	�gi jWJp	cfg _L_�}jn eqch[kam J^kn eq^k¡*pJ[klheq Z}Jch[`zo_�n c�ad_mehchno[kW Y< J^`ch[]amnolfc�_mzo_bW chl�[kWCgi Ze/lfch jpZ¡<[]WgLRQJn } )
cf_me;OESiT WiLRQJn }Jcf_me�N2p'n�}Jehgo}Lgilf_bp�no^`Yogoeq[kc Q$Y6cfg2[ Y	}Jehg�zo_wc QZ_�lh[kYiWJno^k[kWZY�g�zo_meKQZ_bnop#g�	
t+�,�Tzv¢� Jlh[kWJYCc QZ_*[]pZ_bn	g�	XnopJn }jch[`zo_�cfeqnoam[]WZY2p x!QJ[kaKQ$[kl amno^]^`_bpeXTpJn }Jch[`zo_��1[klhcf_bWZ_me!\ eqnoa )
[kWZY �.X��H\ �	[kl\[kW cfeqgEpJ jad_bpGS \]QZ_�pJ_mchno[k^`_bp�pZ_blh[kYiW�g�	GX �H\�[]l	}Jeh_blf_bW~cf_bpGSiX �H\� jlf_bl\n
lh[ZY	} ^`_-p _bnolf¡\cfg)[ Y	}j^`_BY	_bW~c/pJ_blh[`YiW.noWJp�pJg~_bl�WZgoc�pJ[klfes Z}Jc c QZ_{am Zeheq_bW c�t+�,�Tzv¢*}Jehgocfgvadgi^
x/goeKJE[kWJYil [kW*noW ¡ YCnoWJWZ_meyS�\]QZ_�X �H\:no^`Yogoeq[kc Q$Y []l  Jlh_bp*nol>nTadgAY	}j^`_BY	_bW~chn eh¡�adgAYC}QgiWJ_bW c
cfgCc QZ_�_ �Z[klfch[]WZYCt+�,� zZ¢)}JeqgocfgEadgi^1x [`c Q�lh[`YiWj[`sjamnoW~c�lq[`YiWJno^k[kWJY*g�zo_meKQZ_bnop nopZz�noW~chn Yo_blmS

\]QZ_ X��H\ no^kYogoeq[`c Q$Y []l'[kWJadgoeh}Lgoeqn cf_bp$[kW~cfgCgi Ze _ �Z[klfch[]WZY\t+�,�Tzv¢\lh[ZY< J^kn ch[`giWWYCgEp )
 J^`_bl noWJp�	  Zehc QZ_me _ �E}L_meq[ZYC_bW chl'n eq_*amn eheq[k_bpwgi Zc cfg\zo_meq[ 	�¡�c QZ_�eq_bpJ Jadch[`giWw[]W$t&�'�Tzv¢\lh[`Y )
WJno^k[kWJYCcfeqn z\a S \]QZ_�eq_blh J^`chl Y	_bnolh Zeq_bp$ Jlq[kWZYCc QZ_ X �H\ no^`Yogoeq[kc Q$Y�n eh_)adgAY	}jn eq_bp$cfg.c QZ_
goeq[`Yi[kWjno^Lt&�'�TzZ¢<}Jehgocfgvadgi^ So\]QZ_O[ZYC}Jehgyzo_bp�eq_blh J^`chlRYCn Jo_Oc QZ_ X��H\ no^`Yogoeq[`c QDY  Jlf_
	  J^ 	�goe
pZ_blh[`YiWj[kWZY�noWJp�pZ_mzo_b^kgo}j[kWZY�	� Jch Zeh_!Y< J^`ch[]amnolfc/eqgi Zch[kWZY<noWJp.}Qgilqlh[`_j^`¡)eh_blhgi Zeqad_Teh_blf_mehz n ch[`giW
}Jehgocfgvadgi^kl�	�goe�Y	g-_j[]^`_OWZ_mc x�goe JvlmS

T W L QJn }Jcf_me ['p(Y	g�zo_BY	_bW~c�noWJp QJnoWJpZg�zo_me�nolhlfgvam[kn cf_bp Y< J^`ch[kamnolhc{^]n cf_bWJad¡$}jehg-_j^`_BYCl
	�goeuY	g-_j[]^`_ QZgilfchlTn eh_)nopJpZeh_blqlf_bpGS]\]QZ_*z�n es[`gi Jl pJ_b^knb¡�adgAYC}QgiWJ_bW chl x�QJ[ka Q�adgiW~cfeq[`_j Jcf_�cfg
c QZ_ g�zo_meqno^k^5Y* j^`ch[kamnolfc�QJnoWJpZg�zo_me�^kn cf_bWjam[`_blXn eh_{[kpZ_bW~ch[`sJ_bprS�\]QZ_ }Jeh_blf_bW~c eh_blh_bn eqaKQ.}Jehgo}Lgil )
no^kl�noWJp)nbz no[k^kn _ ^`_�cf_baKQJWJ[ �~ Z_bl 	�goe�eh_bpJ jam[kWZY c QJ_blf_'^kn cf_bWJam[`_bl�n eq_'pZ_blhadeq[`_L_bp<noWJp)_mz no^k Jn cf_bpGS
\]QZ_dY	gilfc)}JehgAY\[klh[kWZYFY	_mc QZgvp cfg�pJn cf_�[klM_E¡  Jlh[kWJY&�1ny¡o_me*) ¢ 2 � cfeq[`YoYo_mes[kWZY Y	_baKQJnoWj[kl YCl
[ZY	}j^k_BY	_bW cf_bp&	�goeOteTwn zZ¤� jWJ[kamnolfcTlf¡Elhcf_BYClmS \]QZ_
�1ny¡o_me*) ¢.cfeq[`YoYo_mes[kWZYgYC_baKQJnoWJ[]l Y [kl _ � )
cf_bWJpZ_bpwnoWjpw[ZY	}j^k_BY	_bW cf_bp 	�goe�Y< J^`ch[kamnolhc�Yoehgi Z}eYCnoWjn Yo_BY	_bW c  Z}GpJn ch[kWZYZS

\]QZ_{_ �v}L_meq[ZY	_bW~chno^Qeh_blh J^`chl�g-_jchno[kWZ_bp� Jlh[kWJY<c QJ_ � nb¡o_me*) ¢Ccfeq[`YoYo_meq[]WZY Y	_baKQJnoWj[kl Y n eh_
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adgAY	}jn eh_bp�cfgCc QJ_Ogoeq[`Yi[kWJno^Gt&�'�TzZ¢)eh_blh J^kchl 	�ehgAY L QJn }Jcf_me�O)noWJp�c QZ_�[ Y	}Jehg�zo_BY	_bW chl n eh_
gi Zch^k[kWZ_bprS�\]QZ_Clfch JpJ¡$giW>Y* J^kch[kamnolfc�^kn cf_bWjam[`_bl�[kl 	  Zehc QJ_me�_ �E} noWJpZ_bp&cfg [kWJam^k JpJ_*ehgi Jch[kWZY
^kn cf_bWJad¡�adgAY	}LgiWZ_bW~chl x�QJ[ka Q�[kl amno Jlf_bp _E¡�c QZ_RY* j^`ch[kamnolfc cfeh_m_�eh_badgiW2sJYi Zesn ch[`giW�x!QZ_bWMQJgilfchl
Y	gyzo_ _L_mc x�_m_bWgTwn�lh 2_jWZ_mchlbS uZ[ZY* j^kn ch[`giW	_ �v}L_meq[ZY	_bW~chl x�_meh_ adgiWjpJ Jadcf_bp�cfg*g-_Jchno[]W\eh_blq J^`chl
noWJp)zo_meq[ 	�¡*c QJ_'[ZY	}Jehg�zo_BY	_bW~chlX Jlh[]WZY c QJ_��1ny¡o_me*) ¢Ocfeq[kYoYo_meq[kWZYGY	_ba QJnoWJ[kl YwS&\ gOzo_meq[ 	�¡<c QJn c
c QZ_ X��'\ no^`Yogoeq[`c QDY noWJpwc QJ_ �1ny¡o_me*) ¢\cfeq[`YoYo_meq[kWJY�Y	_baKQJnoWj[kl Y x�goe J 	�ehgAY�n�pZ_m}j^`g�¡'Y	_bW~c
}Qgi[]W c	g�	Ozv[`_mx p�_ �E}L_meq[ Y	_bW chl\x/_meq_$no^klfg2adgiWJpJ Jadcf_bp,giW#n cf_blfc�WZ_mc x/goeKJ Sj\]QJ_wcf_blfc _L_bp
_ �E}L_meq[ZYC_bW chl n eh_*adgiWJpj Jadcf_bp$ jlh[kWZY\lh¡Elfcf_BY\l cfg�pZ_m}j^`g�¡wnoW�ujuZt?tWTwn zZ¤\WJ_mc x�goe Jwx�QJ[]aKQ
n eh_�am Zeqeh_bW ch^k¡�nbz no[k^kn _j^`_oSF\]QZ_\cf_blhc _Q_bp2x�nol<no^]lfg$ Jlh_bp cfg _mz�no^] Jn cf_.n$}Lgilhlh[`_ ^`_CaKQJnoWjWZ_b^
pJ[klhadg�zo_meh¡ Y	_ba QJnoWJ[kl Y noWJp#gi Zch^k[kWJ_�goc QZ_me�gi ZchlfchnoWjpJ[kWZY�[klhlh Z_bl�cfgC_Q_�nopJpZeq_blhlf_bp 	�goe�n
lh Jamad_blhl*	  J^1uJuJt teTvnXzv¤	pJ_m}j^`gy¡HY	_bW~cmS

T W LRQjn }Jcf_mew¤'pTc QJ_�lh_bam Zeq[`c ¡#adgiWJlh[]pZ_meqn ch[`giWJl�noWJp(cfeq jlfc0Y	gEpJ_b^kl 	�goe�t&�'�TzZ¢:n eh_
[kW zo_blhch[`Yin cf_bpGSG\]QZ_<lf_bam Zeq[`c ¡�noWJno^`¡vlh[kl [kWJam^k jpZ_bl t&�'�TzZ¢\x�goe Jv[kWZY.noWJp$[]W cf_meqnoadch[kgiWJlTx [`c Q
�1nb¡o_me ) ¢	noWJp0Y< J^`ch[kamnolfc�}Jeqg �v¡.pZ_mzv[kad_blmSoX lf_bam Zes[`c ¡.noWJp�c QZeh_bn c'noWJno^k¡Elh[]l 	�goe�_bnoa QeY	gvpZ_b^
[kl�adgiWJpJ jadcf_bpGS;n gilhlq[`_j^`_Cn cfchnoaKJEl	nolhades[`_L_bp&cfg�}jn eqch[kam J^kn eOehgi^k_bl�x [`c Qj[kW�c QZ_\WZ_mc x/goeKJ�n eh_
_mz�no^k jn cf_bp$x [`c Q�eq_blf}L_badc cfg�c QZ_<z�n es[`gi JlT[kWJ[`ch[kn ch[kzo_bl noWJp$}Jehgo}Lgilhno^]l x [kc QJ[kWwc QJ_MT U \]q,cfg
lf_bam Zeh_�^`gvamno^7Twn zZ¤<}jnoa Jo_mcTpZ_b^k[`zo_meq¡oS

\]QZ_CadgiWJam^k jlh[`giW&[kW>L QJn }Jcf_me l gi Jch^k[kWZ_bl{c QZ_CadgiW~cfeq[`_  Zch[`giWJl{g�	�c QJ[kl�c QZ_blh[klOnoWJp�c QZ_
no^`cf_meqWJn ch[`zo_*n }J}Jehginoa QZ_bl nopZgo}jcf_bp0_~¡�z n eq[`gi Jl'goc QZ_me noamnopZ_BYC[]a�Yoehgi Z} l�lh[kWJad_Oc QZ_*lfchn ehc'g�	
c QJ[kl eh_blf_bn eqa Q&noWJp c QZ_b[`e{eh_blf}L_badch[`zo_)}JehgoYoeq_blhlmS n gilhlh[`_ ^`_%	  Zch Zeh_<eh_blf_bn esaKQ&pJ[`eq_badch[`giWJlTnoWJp
n eh_bnol�g�	 x�goe J.n eh_�[kpZ_bW~ch[`sJ_bpGS |Tc QZ_me�gi JchlfchnoWJpJ[kWJY<[klqlh Z_bl 	�goe'n	lq Jamad_blhl*	  J^5T W~cf_meqWZ_mc )�x [kpZ_
uJuZt teTwn zZ¤	pZ_m}j^`g�¡'YC_bW c'n eh_*no^klfgCpJ[klqam Jlhlf_bpGS

\]QZ_�pZ_mes[`z�n ch[kgiW�g�	 no^k^Gc QZ_*_��~ jn ch[`giWJl  jlf_bp�[kW^LRQJn }Jcf_meuOC[kl Yi[`zo_bW�[kWeX }J}L_bWJpj[ �;X*S
\]QZ_Clh[ZY< J^kn ch[kgiW Y	gEpj J^`_blO Jlf_bp�cfg�eh_m}j^][kamn cf_	c QZ_.t&�'�TzZ¢ 	  JWJadch[`giWJno^][`ch[`_bl�prc QJ_\WZ_mc x�goe J
cfgo}Qgi^kgoYi[`_bl> Jlf_bp)noWJp*z�n eq[kgi Jl }Jehgocfgvadgi^Elh_mcfch[kWZYil>_BY	}j^kgy¡o_bp)[kW*c QZ_�_ �E}L_meq[ZYC_bW chl n eh_�l QZg�x W
[kW0X }j}Q_bWjpJ[ ��RTS \�QZ_O_��~ j[`}DY	_bW~c�pZgo}L_meqn ch[kWZY\lh¡Elfcf_BY\l'noWJp�adgiW$sJYi Zeqn ch[`giWjl' Jlf_bp�cfg.adgiW )
pJ Jadc c QJ_<_ �v}L_meq[ZY	_bW~chl 	�goe�uJuZt?noWjp teTvnXzv¤�}JeqgocfgEadgi^>[ZY	}jehgyzo_BY	_bW~chl{n eh_)}Jeh_blf_bW~cf_bp�[kW
X }J}L_bWJpj[ �;LTS
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\]QJ[kl/aKQJn }Jcf_me g��Q_meql�n<eh_mzv[`_mx g�	rc QZ_Oam Zeqeh_bW c�eh_blh_bn eqaKQ�noadch[`zv[`ch[`_bl�noWJp�lfchn cf_Og�	 c QZ_On ehc�[kW
c QZ_\lfchnoWJpjn eqpJ[klhn ch[kgiW&g�	 TvnXzv¤W_jnolf_bp>Y* J^kch[kamnolfch[kWZYwnoWjp Y	g-_j[]^k[`c ¡ }Jehgocfgvadgi^klmSWX adgiWJlq[kp )
_meqn _j^`_Cn-Y	gi jW c*g�	�_ �Qgoehc QJnol�_b[kc QZ_me�YogiWZ_.[kW cfg pZ_mzv[klh[kWZYd_L_mcfcf_me Tvn Y* j^`ch[kamnolfch[kWJY�goe Twn
Y	g-_j[k^k[kc ¡ ��}Jeq[ZY\n eq[k^`¡ 	�goe	 JWj[kamnolfc*adgAY Y* JWj[kamn ch[`giWJl ��pZ_blh[kYiWJl*lh_m}jn eqn cf_b^`¡oS X lKYCno^k^/}Jehg )
}Qgoeqch[`giW\g�	 }Jeq[kgoe�Twn Y	g-_ [k^k[`c ¡	eh_blf_bn eqa QWQJnol�adgiWJlh[]pZ_meh_bpdY* j^`ch[kamnolfch[kWJY)[]lhlh Z_bl�_j Zc�WZgiWZ_{g�	
c QZ_*}jehgo}Lgilf_bp Y	_mc QZgvpJl WJ_b[`c QZ_meGQJnol _L_m_bW$_ �vcf_bWJlh[kzo_b^`¡wcf_blfcf_bp&goe{x []pZ_b^`¡wnopZgo}Jcf_bprS \]QZ_
eh_bad_bW ch^k¡�}Jehgo}Lgilf_bp�uJuJt � �uL�£ N��XnoWJp&tWTwn zZ¤ � �AnUXT£ N�� }Jehgocfgvadgi^klGQZg�x/_mzo_me+p lf_m_BY cfg0_L_
c QZ_ Y	gilfc*}JehgAYC[]lh[kWZY�x�nb¡ 	�goehx�n eqp [kW lfgi^`zv[kWZYWYCnoW~¡&g�	�c QZ_C_ �Z[klfch[kWJYeY	g-_j[k^k_�Y* J^kch[kamnolfc
eh_blf_bn eqa Qw}Jehg-_ ^`_BYClmS

\]QZ_Teh_blfc�g�	rc QJ[kl�aKQJn }jcf_me'[kl/lhcfeq Jadch Zeh_bp.[kW�c QZ_�	�gi^k^kgyx [kWJY YCnoWJWZ_meyS*T W.goeqpZ_me�cfg)Yino[kW
n _L_mcfcf_me  JWJpJ_meqlfchnoWJpJ[]WZY)g�	 c QJ_MY	goch[`z n ch[`giW$noWJpwpZ_blh[kYiWwadgiWJlh[kpJ_meqn ch[`giWJl�g�	oY< J^`ch[]amnolfch[kWZY
}Jehgocfgvadgi^kl�p�c QZ_�_mzogi^k Zch[kgiW 	�ehgAY c QZ_�[kWj[`ch[kno^ XOuZt Y	gEpJ_b^/cfg�c QZ_�WZ_mx ^`¡�}Jehgo}Lgilf_bp�uJuZt
Y	gEpJ_b^ [kl�}Jeqgyzv[kpZ_bp�[kW�c QZ_ 	�gi^k^kgyx [kWJY<lf_badch[kgiWGSo\]QZ_{aKQJnoWJYo_bl�cfg	c QZ_GY* j^`ch[kamnolfc�nopJpZeh_blqlh[kWZY
lhaKQZ_BYC_-p c QZ_*ehgi Zch[kWJY\noWJp$Yoehgi Z}FY\noWJn Yo_BY	_bW~cT}jehgocfgEadgi^]l eh_��E J[`eq_bp�cfg.lq Z}J}Lgoehc�c QZ_<WZ_mx
uJuZt YCgEpZ_b^1n eh_�}Jeh_blh_bW cf_bpGS \]QZ_bW7pZnoWw_ �v}j^knoWjn ch[`giW�g�	 QZgyx Y* J^kch[kamnolfch[kWZY	[kl noaKQJ[`_mzo_bp$[kW
TvnXzv¤	noWjpwc QZ_<adgAY	}LgiWZ_bW chl eh_��E J[`eh_bp�cfg�lf}L_bam[`sjamno^]^`¡�lh J}J}Lgoehc uJuZt n eh_�Yi[kzo_bWGS twg-_ [k^k[`c ¡
[kW�c QZ_ Twn ^kny¡o_me*[klO_ �v}j^kno[]WZ_bp x [`c Q�_BY	}DQjnolh[kl{giW�c QJ_	x/goe Jv[kWZYil�noWJp�nopZz noW chn Yo_bl*g�	�c QZ_
WZ_mx,tWTwn zZ¤Olf¡vlfcf_BY�So\�QZ_�}Jehgo}Lgilf_bp Y< J^`ch[kamnolhcoQJnoWJpJ^k[]WZY YC_baKQJnoWJ[]l Y [kW\teTvnXzv¤�lf¡Elhcf_BYCl
[kl _ �v}j^kno[]WZ_bp�noWJp�[k^]^k Jlfcfeqn cf_bprS X adgAYC}Jeh_BQZ_bWJlq[`zo_*eq_mzE[`_mx noWJp$_mz no^k Jn ch[`giW g�	X}jeq[`goe x�goe J
adgiWJpJ Jadcf_bpw[]W�c QZ_�n eh_bnCg�	&Y	g-_j[]^`_GY* J^kch[kamnolfch[kWZY2pZc QJ_b[`e�eh_blh J^kchl�noWJp�}JehgoYoeq_blhl�cfg\pJn cf_*n eh_
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Yi[`zo_bWGS \]QZ_ aKQJn }Jcf_me�adgiWJam^k JpJ_bl�x [`c QCn�lh $Y�YCn eq¡<noWJp\pJ[klham Jlqlh[`giW)g�	Lc QZ_'}Jeqg-_j^`_BYCl>x�Qj[kaKQ
lfch[k^k^Jeh_BYCno[kW 	�goe�teTvnXzv¤)uJuZt Y	g-_ [k^`_�Y< J^`ch[kamnolhch[kWZY�noWJp�c QZ_Tlf}L_bam[`sja []lhlh Z_bl/nopJpZeh_blhlh_bp\[kW
c QJ[kl�c QZ_blq[klmS
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\]QZ_�[kWj[`ch[kno^5Y* J^kch[kamnolfc Y	gvpZ_b^Lx [`c Q�c QZ_G_ nolh[kaOpZ_blh[kYiW�eh_��~ j[`eh_BY	_bW~chl�^k[klfcf_bp�[kW�uv_badch[`giW I S ¢
x�nol }Jehgo}Lgilf_bp�cfg c QZ_ T U \]q�adgAY�Y< JWJ[`c ¡G_~¡ �T_m_meq[kWZYTnoWJp L QZ_meq[`cfgiW � � L r [ ��S*X�WE $YM_Q_me1g�	
c QZ_O[kpZ_bnol 	�goe�c QZ_{goeq[kYi[kWJno^5Y* J^kch[kamnolfcRY	gEpJ_b^ lf}L_bam[`sj_bp�_E¡\c QZ_ T U \]q�x�nol 	�ehgAY � _m_mes[kWZY �Vl
c QZ_blh[kl � �T_m_ �HI ��S^\]QZ_�adgiWjad_m}Jc)x�nol<cfg _ �Ecf_bWJp2c QZ_._ �v[]lfch[kWZYFTvn _E¡&_bWJn _j^k[kWJY�[kpZ_bW~ch[`sJ_meql
	�goe	n am^knolhl<g�	 nopJpJeh_blhlf_bl*goe Y* J^kch[kamnolfc<Yoehgi Z}jlmS^X L�^knolql � 2 eqnoWZYo_.g�	�Twn z'N nopJpJeh_blhlf_bl
	�eqgAY/.0.&1325462546254 cfg7.�80962:.�;0;625.0;�;62:.�;0;�x�_meh_ eh_blf_mehzo_bp 	�goegTwn Y* j^`ch[kamnolfch[kWJY � �T_m_ r�� ��S
\]QZ_	[kWJ[kch[kno^*TvnjY< J^`ch[]amnolfch[kWZY0Y	gvpZ_b^>eh_��E J[`eh_bp c x/g�WJ_mx }Jehgocfgvadgi^kl�� c QZ_ T W~cf_meqWZ_mc yTehgi Z}
t�noWjn Yo_BY	_bW cRn eqgocfgEadgi^ ��T yOtFn � noWJp	c QZ_��{[klfchnoWJad_���_badcfgoe't$ J^`ch[kamnolhcoV'gi Zch[kWJY n ehgocfgvadgi^
� ���OteV!n �sS

\]QZ_!T y�ten� Jlh_bl/n<lh[ZY	} ^`_�Y	_blhlqn Yo_T_ �ZaKQjnoWZYo_GY	_baKQJnoWj[kl Y 	�goe Y< J^`ch[kamnolfc�QZgilfchl�noWJp
ehgi Zcf_meql{cfg$adgiW zo_m¡&[kW 	�goeKYCn ch[kgiW$giW�c QZ_C^`gvamno^�WZ_mc x�goe JQS�\]QZ_ T W~cf_meqWZ_mcMy{ehgi Z} t$noWJn Yo_ )
Y	_bW~c�n ehgocfgvadgi^Gzo_meqlq[`giW I ��T yOtFn z I � � �T_m_ r�� pDX }J}L_bWJpJ[ � I �1x�nol�_jnolf_bp�giWwc x�g\}Jeq[ YCn eh¡
Tvn YC_blhlhn Yo_bl���n �E Z_meh¡ YC_blhlhn Yo_wlf_bW~cM_E¡�c QZ_dY< J^`ch[kamnolfc<ehgi Zcf_me	noWJp�n$eh_m}Lgoehc YC_blhlhn Yo_
lf_bW~cg_E¡ c QZ_ QZgilfcmS X l�l QZg�x W([kW q>[`Yi Zeq_ ¢ES I p nCQZgilfc�p=< 2  Jlh_bl\c QZ_^T yOtenXz I eh_m}Lgoehc
cfg�adgAY�Y< JWJ[]amn cf_MY< J^`ch[kamnolfc�Yoeqgi Z}FY	_BYM_L_meql QJ[k}.eq_��~ Z_blhchl'cfg�[kchl ^`gvamno^9Y< J^`ch[kamnolfc ehgi Zcf_meBp
teV�S1\]QZ_ ehgi Zcf_me�tFV#}j^knoad_bl c QJ_�Y* j^`ch[kamnolfc [kW�	�goeKY\n ch[`giW 	�ehgAY c QZ_'eq_bad_b[`zo_bp\eq_m}Qgoeqc nolXnoW
_bW cfeq¡\[kW\[kchl�Y< J^`ch[]amnolfcXchn _j^k_-p~x�Qj[kaKQ.[kl�amno^k^`_bp.nMY< J^`ch[kamnolhc 
fgi[kWGS \]QZ_ ehgi Zcf_me�}L_meq[`gvpJ[kamno^k^`¡
lf_bWJpJl/gi Zc �~ J_meh¡ Y	_blhlqn Yo_bl/cfg	pZ_mcf_me YC[kWZ_T[ 	9Y* j^`ch[kamnolfc�Yoehgi Z}jl/eh_BYCno[]W\g�	1[]W cf_meh_blhc/cfg	noW~¡
g�	�c QZ_dQZgilfchl>< 2 p�< %	goe>< � giW c QJ_.^`gvamno^XWJ_mc x�goe J SFT 	�c QJ_\ehgi Zcf_me)pZgE_bl*WJgoc*eh_bad_b[kzo_.n
eh_m}Lgoehc Y	_blhlhn Yo_e_jnoa J 	�goe Y noW ¡ QZgilfc	n 	�cf_me�n �E Z_meh¡�[kl	lf_bW~c�pXc QZ_�ehgi Jcf_meCeh_BY	g�zo_blCc QZ_
adgoeheh_blf}LgiWJpj[kWZY Y< J^`ch[kamnolfc/Yoehgi Z}�_bW cfeh¡ 	�ehgAY [`chl chn _ ^`_ x�Qj[kaKQ�[klXamno^k^k_bp\n Y* J^kch[kamnolfcX^`_bnyzo_oS

 lq[kWZYdT y�tenXz I p>nWQZgilfcOx [kl QJ[kWJY�cfg�^k_bnbzo_�n0Y< J^`ch[]amnolfcOYoehgi Z} amnoWjWZgoc�_ �v}j^k[kam[`ch^k¡�WZgoch[ 	�¡
c QZ_ eqgi Zcf_mebS t� j^`ch[kamnolfcXpjn chn�[kl�	�goehx�n eqpZ_bp\ch[k^k^vc QZ_TWZ_ �Ec �~ J_meh¡ YC_blhlhn Yo_{[kl lf_bW~c/noWJp\c QZ_meh_
n eh_�WZg	eq_m}j^`¡\eq_m}QgoeqchlmSo\]QZ_�^`gvamno^rWZ_mc x/goeKJ;_ noWJpZx [kpJc Q�[kl'x�nolfcf_bp$pJ Zeq[]WZY*c Qj[kl�}L_meq[`gvpGS

\]QZ_O Z}GpJn cf_bpWT W~cf_meqWZ_mc!yTeqgi Z}$t$noWJn Yo_BY	_bW~c!n eqgocfgEadgi^1zo_meqlh[`giW�¢���T yOtFn zZ¢ ��lf}L_ba )
: 	 jJU&?9@BAWk1Q`_a_D\NUVSXS�SXdwQ�OVU&ORQT=#t U�SXGat5_aMPAWMZ_aUR_FMZ=3KNY � A7U�OVIZQTSXSXU]S6? � IZQTSXS.; � � � � � r QT=J_ p { p Q�OzjOVIZQ�SXS>OVYT=JSXMPS9KNS YThBQ.O]Y`=3KNMPv`GJYTGJS SXGJtaSXU]K�YTh KNjaU Y-A7U]\<QTIPI ?9@BAWk�Q`_a_D\NUVSXS \<QT=av`U`{
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q>[`Yi Zeq_�¢ES I m T W cf_meqWJ_mc yTehgi Z}�t$noWJn Yo_BY	_bW~cun ehgocfgvadgi^(Y	_blqlhn Yo_blmS

[`sjamn ch[`giW � qJ_bW �Al ��nopJpJl�n�c QJ[`eqp T yOtFn ^`_bnbzo_dY	_blhlqn Yo_oS - QJ_bW QZgilfc>< %	x�noW chl*cfg$lhcfgo}
eh_bad_b[`zv[kWZY0Y* j^`ch[kamnolfc�pjn chnHp [`c�amnoW lf_bWJp�nw^k_bnbzo_gYC_blhlhn Yo_\cfg�c QZ_Cehgi Zcf_me)teV�S9T c�[klO}Lgil )
lh[`_j^`_)cfg^QJnbzo_dY	goeh_Cc QjnoW giWZ_gY* J^kch[kamnolfc�ehgi Jcf_me*}Jeq_blf_bW c�cfg�_bWJlh Jeh_Ceh_bpJ jWJpJnoWJad¡$goe 	�goe
goc QZ_me<WJ_mc x�goe J2pZ_m} ^`gy¡HY	_bW~c*adgiWJlh[]pZ_meqn ch[`giWJlbSe\1g�nbzogi[]p2c QJ_�}DQJ_bWZgAY	_bWZgiW x�QZ_meh_.no^k^ g�	
c QZ_{ehgi Zcf_meql�	�goehx�n eqp�c QZ_�lhn-YC_ Y* J^kch[kamnolfc�cfeqn z\a pZgiWZ_Oeqgi Zcf_me�QJnol�cfg _L_{_b^`_badcf_bpwcfgClh_mehzo_
c QZ_�lh 2_jWZ_mc x/goeKJ S T yOtFn zZ¢ [kWJam^k JpJ_bl*n Y	_mc QZgvp�g�	 _b^`_badch[]WZY�c QZ_�ehgi Zcf_me _E¡ x�nb¡�g�	�Twn
nopJpZeh_blhl�adgAYC}jn eq[klfgiW �Zc QZ_OgiWZ_�x [kc Q�c QZ_�^`g�x/_blfc�Tvn#nopJpZeh_blhl�[]l�_b^`_badcf_bpGS

- QJ[]^`_]T yOten:[kl/ Jlf_bp _~¡�QZgilhchlXcfg*eh_mYi[klfcf_me�[kW~cf_meh_blfc�pHY* J^kch[kamnolfc cfeqn z�a lfch[]^k^ZWZ_m_bpJl/cfg
sjWJp	n�} n c Q 	�ehgAY c QJ_ pJn chn<lfgi Zeqad_'cfg*c QZ_!QJgilfcmS � _bWjad_-p~c QZ_meq_ [kl n*WZ_m_bpCcfg) Jlf_!Y* J^kch[kamnolfc
ehgi Zch[kWZY\}Jehgocfgvadgi^klmS�\]QJ_*[kWJ[kch[kno^7Y* j^`ch[kamnolfc ehgi Zch[kWZY\}Jehgocfgvadgi^1x�nol _jnolf_bp$giW�c QZ_ V'_mzo_meslf_
n n c Q qZgoeqx�n eqpj[kWZY �.V�n q � cf_ba QJWJ[ �E Z_�nol lKQZgyx W)[kW q>[`Yi Zeh_�¢ES ¢ nvS - QZ_bW<ehgi Zcf_me � 2 eh_bad_b[kzo_bln Y* J^kch[kamnolfc�}jnoa Jo_mc 	�eqgAY lfgi Zeqad_�� 2 pJ[`c�eh_m} ^k[kamn cf_bl�noWJp�ehgi Jcf_bl%��goe �JgEgEpjl �Xc QZ_O}jnoa Jo_mc cfg
no^k^'[`chl.[kW~cf_me 	�noad_bl�_ �Zad_m}Jc�c QJ_�giWZ_ [`c\goeq[kYi[kWJn cf_bp 	�ehgAY�SjXT^k^ c QZ_�goc QZ_me.ehgi Zcf_mesl�[kW c QZ_
WZ_mc x�goe J�eh_m}L_bn c'c QZ_*lhn-Y	_�}jehgEad_bpj Zeh_Ox [`c Qwc QZ_�nolhlh DY	}Jch[`giW�c Qjn c'c QZ_�goes[`Yi[kWJno^G[kW~cf_me 	 noad_
c QZ_m¡)eh_bad_b[`zo_ c QJ_'}jnoa Jo_mc 	�ehgAY ^`_bnopjlo_jnoaKJ<cfg<lfgi Zeqad_�� 2 S&T WCpJgi[kWZY�lfg2p~c QZ_'ehgi Jcf_meql _bWJlq Zeh_
pJn chn	}jnoaKJo_mchl eh_bnoa Q�no^k^L} n ehchl�g�	>c QZ_�WZ_mc x/goe JQS

\]QZ_ sJeqlhcoY* J^kch[kamnolfcoY	gvpZ_b^Z Jlf_bpCc QZ_��{[klfchnoWJad_���_badcfgoeRV'gi Jch[kWZY�t$ J^`ch[kamnolfconXehgocfgvadgi^
� ���{tFV�n ��� - n � r-r �1cfg\ehgi Jcf_*noWJpwpJ_b^k[`zo_me�Y< J^`ch[kamnolhc'}jnoa Jo_mchlbS]\]QZ_%���OtFV�n [kl _ nolf_bp
giWwc QZ_ \ eq JWjamn cf_bpeV'_mzo_meslf_Mn>n c Q^qZgoehx�n eqpJ[kWZY �.\]V�n q���� �T_m_ r-r � no^`Yogoes[`c Q$Y x!QJ[kaKQ�adgAY
)
}jn eh_blTc QZ_)pJn chn�pZ_b^k[`zo_meh¡�} n c Q$g�	�no^k^ g�	 c QZ_)}jnoa Jo_mchl�[`c eq_bad_b[`zo_blOnoWJp$giWJ^`¡ 	�goehx�n eqpJl c QZ_
giWZ_�chn Jv[kWZYCc QJ_*l QZgoeqcf_blfc } n c Q 	�ehgAY�c QJ_*lfgi Zesad_oS T WFq [kYi Zeh_*¢ES ¢ nHpGno^`c QZgi JYAQ � � eh_bad_b[kzo_bl
lh[ZYC[k^]n e1}jnoaKJo_mchl 	�ehgAY � 2 noWjp � %�p  jlh[kWZYTc QZ_ \]V�n q$no^kYogoeq[`c Q$Y0pi[kc giWj^`¡ 	�goehx�n espJl>}jnoa Jo_mchl
	�ehgAY � 2 cfg\c QZ_ Y* J^kch[kamnolfc�QZgilhc < � S \]QZ_ Y< J^`ch[kamnolfc pJn chn\pZ_b^][`zo_meh¡�}jn c QJl x [`c QJ[kW�n�WZ_mc )
x/goe J.g�	�cf_bWw}Jehg 
f_badc n	cfeq_m_�l QJn }L_-pZehgEgocf_bpwn c c QJ_�lfgi Zeqad_�noWjpWQJnbzv[kWZY�Y< J^`ch[k}j^`_ _JeqnoWJa QZ_bl
_ �Ecf_bWJpj[kWZY)cfgyx�n eqpJl�c QJ_ Y* j^`ch[kamnolfc QZgilfchlbS \]QZ_{ehgi Zcf_me � � pZgE_bl'WZgoc]Qjnbzo_�noW~¡.[]W cf_meh_blhcf_bp
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q>[`Yi Zeh_�¢ES ¢'m�t� J^kch[kamnolfc�	�goehx�n espJ[kWZY	no^`Yogoeq[kc Q$YClmS

Y* j^`ch[kamnolfc QZgilfchlTgiW�[`chl pJgyx WJlhcfeh_bn-Y % ^][kW2J5p [`c c QZ_bW$lh_bWJpJlTadgiW cfehgi^���goe{}Jeq jWZ_ � Y	_blqlhn Yo_bl
_jnoa J�cfgwc QJ_C Z}jlfcfeh_bn-Y ehgi Zcf_me � %<cfgw}Jeq jWZ_	[`chlu_JeqnoWJa Q 	�ehgAY c QZ_�Y< J^`ch[kamnolhcOcfeh_m_oS�\]QZ_
���OteV!n x [k^k^L}L_meq[`gvpJ[kamno^]^`¡Ceh_ ) _JeqginopJamnolfc!Y< J^`ch[]amnolfc cfeqn z�a�[kW�goespZ_me cfg.eh_bnoaKQ noW~¡WQZgilfchl
c QJn c YCny¡^Qjnbzo_\WZ_mx ^`¡ 
fgi[kWZ_bp�c QZ_CWJ_mc x�goe J Sg\]QZ_ ���OteV!n amnoW _Q_	a QJn eqnoadcf_meq[��m_bp2nol�n
_JehginopJamnolhc'noWJp�}Jeq JWJ_ ehgi Jch[kWZY)}Jehgocfgvadgi^ S \]QJ_{ jlf_{g�	 ���OtFV�n#eh_blh J^`chl�[kW�n	lq[ZY	}j^`_TpJn chn
pJ[klfcfes[`_j Zch[`giWMY	gvpZ_b^ZnoWJp�QJnol�pj[klfch[kWJadc�nopZz noW~chn Yo_blmS \]QZ_ Y< J^`ch[kamnolhc�Yoehgi Z} 
fgi[kW	[kl �E J[ka J)nol
pJn chn 	�ehgAY WJ_mx#lfgi Zesad_blX[kl no JcfgAYCn ch[kamno^k^`¡	lf_bW~cXcfg*no^k^$QZgilfchl/[kWJ[`ch[]no^k^`¡oS�XT^klfg2p~ Jlh[kWZY \�V�n q�p
���OteV!niQjnol [`chl gyx WFY* J^kch[kamnolfc'WZ_mc x/goe J�cfgo}Lgi^`goYo¡wpj[klhadgyzo_meq¡dYC_baKQJnoWJ[]l Y no^k^`g�x [kWZY 	�goe
_Lgoc Q�	�nolhcf_me nopJn }Jchn ch[`giW�cfg\aKQjnoWZYo_*noWJp�n Y	goeh_�lfchn _ ^`_ Y* j^`ch[kamnolfc'pZ_b^][`zo_meh¡\cfeq_m_oS

\]QZ_ ���OteV!n x�nol	WZgoc)x [kpZ_b^k¡�lq Z}J}Lgoehcf_bp�[kW�c QZ_.adgAY Y	_meqam[kno^RT W cf_mesWZ_mc	[kWJ[`ch[kno^]^`¡oS
T Wjlfcf_bnop7p n>Y* J^kch[kamnolfc�WJ_mc x�goe J,x�nol�adeh_bn cf_bpi_~¡  Jlq[kWZY Y	eqgi Zcf_bp � _E¡ _j J[]^kpJ[kWZY�zv[`ehch Jno^

� 	 jJU�_aYR^�=aS9KX\NURQTE _DMP\NU]O]KNMPY`=uMP=[EHGJILKNMPORQTS9KNMP=av MPS�_aU � =JUR_fQTS�KNjJUq_aML\NUVO]KNMPY`=[YTh�_aQ�K<Q��JY-^ h \NY`E KNjaUSXYTGa\NOVU KNYR^ Q-\<_aS�KNjJU IPMPS9KNUV=aU]\NSV{
� ; SXYTh Ks^+Q�\NU da\NY3OVUVSXS UV=JQTtJIPMP=Jv r x o �i@#\NY`GDKNMZ=av.^�jJMPO<j�h YT\X^ Q-\<_aS E.GaIPKNMPORQ�S9K dwQTO )7U]KNSV{
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}Qgi[]W c )�cfg )�}Lgi[kW~cT^][kW2Jvl goeOch JWjWZ_b^kl!_Q_mc x/_m_bW����{tFV�n ) amn }jn _j^`_gYCnoaKQJ[]WZ_blmS T c{x�nolOcf_me Y	_bp
t� J^kch[kamnolfc�R�noa J'_QgiWJ_ � t�R�giWZ_ � � L�nol � O �QnoWJp	lf_mehzo_bp�nol�c QZ_ sJeqlhc�_ �E}L_meq[ZYC_bW chno^ZnoWJp	lh_BYC[ )
}Q_me YCnoWZ_bW~c�TwnjY* j^`ch[kamnolfcTcf_blfc _L_bp cfg�pJ_mzo_b^`go}�noWJp$cf_blfc Y* j^`ch[kamnolfcT}Jehgocfgvadgi^kl _~¡$c QZ_<eh_ )
lf_bn eqaKQ<adgAY�Y< JWJ[`c ¡oS \]QZ_/t$R�giWZ_�x�nol no^klfgT Jlf_bp*cfgTamn eheq¡GT U \]qWY	_m_mch[kWJY no JpJ[kg cfeqnoWJlKYC[kl )
lh[`giWJl�� L�� � ¢ �1giWwc QZ_MT W~cf_meqWZ_mcmSR\]QZ_ ���{tFV�n Wjn ch Zeh_�cfgg_JehginopJamnolfc }jnoa Jo_mchl�	�eh_��~ J_bW ch^`¡
YCnopZ_{[`c/ JWjlh J[`chn _j^k_�	�goe�^`g�x lh}Q_m_bp.WZ_mc x/goe J.adgiWJWZ_badch[`giWjlmSoX ^]lfg2pvc QZ_TWJ_m_bp\cfg	n YCno[kW~chno[kW
^kn ehYo_	W~ DY _L_me{g�	/eqgi Zch[kWZY�lfchn cf_bl 	�goe ���OteV!n pj[kp$WJgoc�lhamno^`_Cnoadehgilhl T W~cf_meqWZ_mc�pZgAY\no[kWJlmS
qJ Zehc QZ_me<eh_mzv[klh[`giWjl�noWJp2eh_�sjWZ_BY	_bW~c�cfg c QZ_dY* j^`ch[kamnolfc<pZ_blh[`YiW }DQJnolf_gsjWJno^k^`¡�am J^ZY\[kWJn cf_bp
[kW V�q�L I-I-I ¢ � �T_m_ r�� �/x�QJ[]aKQ&[klOc QJ_Ceh_
	�_meh_bWJad_ 	�goe�c QZ_;Y* j^`ch[kamnolfch[kWJYdYCgEpZ_b^XadgAY�Y	giWJ^`¡
cf_meKY	_bpWXTW ¡wuEgi Zesad_�t� J^kch[kamnolfc �.XOuZt �sS

\]QZ_�WZ_ �vc]Y* j^`ch[kamnolfc�ehgi Zch[]WZY)}Jehgocfgvadgi^r[`cf_meqn ch[`giW�x�nol]_ nolf_bp�giW�c QZ_*|T}L_bW�uHQJgoehcf_blfc
n n c Q>q>[`eqlfc ��|�uHn q � � twg�¡ r�� �/ JWJ[]amnolfcOehgi Zch[kWJY�}Jehgocfgvadgi^ S \]QZ_�|�uHn q(x�nol�pZ_blh[`YiWJ_bp&cfg
pJ[klfcfeq[Z_j Zcf_�c QJ_Cehgi Zch[kWJY.cfgo}Lgi^`goYo¡�x [kc QJ[kW�nwWZ_mc x/goe J�eqn } [kpJ^`¡0_jnolh_bp&giW ^k[]W2J ) lhchn cf_Cno^`Yog )
eq[`c Q$YClbS9X�^k[kW2J ) lfchn cf_�ehgi Zch[]WZY no^`Yogoeq[kc Q$Y [kl7_ nolf_bp�giW�_mzo_meh¡Oehgi Zcf_me eh_bad_b[`zv[kWZY'n]YCn }*g�	vc QZ_
WZ_mc x�goe J�adgiWjWZ_badch[`zv[`c ¡ ��g�	 no^k^ goc QZ_me�ehgi Zcf_mesl � []W�c QJ_ 	�goeKY g�	 n<Yoeqn }DQrS>U/noaKQ�ehgi Jcf_me�c QZ_bW
[kWJpZ_m}L_bWJpZ_bW~ch^`¡{amno^kam J^kn cf_bl c QZ_�_L_blfc ehgi Zcf_ 	�goe>_mzo_meh¡*}Qgilqlh[`_j^`_/pZ_blfch[kWJn ch[kgiW�[kW*c QZ_�WZ_mc x�goe JQS

 WJ^][`Jo_����{tFV�n�x�Qj[kaKQ	l Qjn eh_bl c QZ_ ehgi Zch[kWZYO[kW�	�goeKY\n ch[`giW)x [`c QCno^]^vc QZ_'ehgi Zcf_mesl�p~[kW\|�uHn q�p
giWJ^`¡ c QZ_&[kW�	�goeKY\n ch[`giW(eh_��~ j[`eh_bp(cfg adgiWJlfcfeq jadc�adgiWjWZ_badch[`zv[`c ¡	YCn }jl�[kl.}jnolqlf_bp	_L_mc x�_m_bW
ehgi Zcf_meqlmS \]QZ_�[ZY	}Jeqgyzo_bp |T}L_bW(uHQZgoeqcf_blfc;n>n c Q	q>[`eqlfc.zo_meqlh[kgiW(¢ ��|�uHn q zZ¢ � � twg�¡ � Nin��
[kW cfeqgEpJ jad_bp$nopJpj[`ch[`giWJno^,	�_bn ch Jeh_blOg�	 Qj[`_meqn eqa QJ[kamno^ ehgi Zch[kWJY.[kW�	�goeKY\n ch[`giW _ �va QJnoWZYo_-p1cfesn z\a
^`ginop _ no^knoWJam[kWZYe_Q_mc x/_m_bW�c QZ_.z n eq[`gi Jl<^k[kW2Jvl�noWJp�[ZY	}Lgoehch[]WZYwg�	�_ �vcf_meqWJno^�ehgi Zch[kWJY$[kW 	�goe*)
YCn ch[`giW 	�eqgAY goc QJ_me�WJ_mc x�goe JElbS�t� j^`ch[kamnolfc._ �Ecf_bWjlh[`giWJl.cfg,|T}L_bW u2QZgoehcf_blfcdn>n c Q q [keqlfc
� t |�u2n q � � twg�¡ � N-_(�1x�nol'}Jeqgo}Qgilh_bp�cfg\lh Z}J}LgoehcRY< J^`ch[kamnolfc�eqgi Zch[kWZYZS

t |�u2n q _  J[k^kpJl�n Y< J^`ch[kamnolfc�pZ_b^k[`zo_meq¡	cfeh_m_!_E¡C Jlh[]WZY T yOtFn�[kW 	�goeKYCn ch[`giWC[]W\ehgi Jcf_meql
noWJpCc QZ_�|�uHn q�^k[kW$J ) lfchn cf_TpJn chn _jnolf_oSo\�QZ_Tt�|�uHn q&ehgi Zcf_meql�amnoW;_L_  Jlf_bp�[kW\adgiW 
f JWjadch[`giW
x [`c Q:WZgiW ) Y< J^`ch[kamnolhc�|�uHn q ehgi Zcf_mesl	x�QJ[ka Q�no^k^`g�x l	c QZ_�Yoeqnopj Jno^�pZ_m}j^`g�¡'YC_bW c	g�	GY< J^`ch[ )
amnolfch[kWZY\amn } n _j[k^k[`c ¡�x [`c QJ[kW�n\WJ_mc x�goe J S � gyx�_mzo_meBpLn�t�|�uHn q�ehgi Jcf_me _b^k[ZY\[kWJn cf_bl'no^k^1WZgiW )
Y* J^kch[kamnolfc |�uHn q�ehgi Zcf_me�}jn c Qjl x!QZ_bW)[`c adeq_bn cf_bl n{lfgi Zeqad_�ehgEgocf_bp	l QZgoehcf_blhc } n c Q Y* J^kch[kamnolfc
cfeh_m_oS \]QJ_OgAYC[klhlh[kgiW�g�	>WJgiW ) Y* j^`ch[kamnolfc'eqgi Zcf_meql'amnoW$adeh_bn cf_*n�W~ $YM_L_me�g�	>}Qgocf_bW~ch[kno^G}jehg-_ )
^`_BYClmSen>noaKJo_mchl�YCnb¡>_L_ 	�goehx�n espZ_bp2no^kgiWZY$lh $_Qgo}jch[ZYCno^�ehgi Jcf_bl<lq[kWJad_\c QJ_.l QJgoehcf_blfc<}jn c Q
_Q_mc x/_m_bW\c x�g�}Lgi[kW~chloYCny¡�_L_'c QZeqgi ZYAQCWZgiW ) Y< J^`ch[]amnolfc ehgi Zcf_meslmS 
 WJ[kamnolhcXadgiWJWZ_badch[`zv[`c ¡	cfg�n
pZ_blfch[kWJn ch[kgiW Y\nb¡)WZgoc>eh_ �J_badcoY< J^`ch[kamnolfc�adgiWJWJ_badch[`zE[kc ¡<x [`c QJ[kW<n{WZ_mc x�goe JQSo\]QZ_ 	�goehx�n espJ[kWZY
g�	�Y* j^`ch[kamnolfc<noWJp2 jWJ[kamnolfc*}jnoa Jo_mchl _L_mc x/_m_bW:c x/g�}Lgi[kW~chl YCny¡�	�gi^k^`gyx _bW~ch[`eh_b^`¡�pJ[ �Q_meh_bW~c
}jn c QJl'c QJehgi ZYAQwc QJ_*WZ_mc x/goe JFYCn JE[]WZY\[`cTpJ[`z\am J^kc�cfg�pZ_�_j JYCehgi Zch[kWJYC}Jehg-_j^k_BYClmS't |�uHn q
no^klfg'eh_��E J[`eq_bl |�uHn q�nol1noW<noamadgAY	}jnoW~¡E[kWJY ehgi Zch[]WZY'adgAY	}LgiWZ_bW~c noWJp*amnoW*lfgAYC_mch[ZY	_bl1amno jlf_
QZ_bnbzE¡�ehgi Zcf_me'}JeqgEad_blhlq[kWZY	^`ginopJlmS

n ehgocfgvadgi^$T WJpZ_m}L_bWJpZ_bW~c t� j^`ch[kamnolfc��.n T t �>[kl�nOeq_b^kn ch[`zo_b^`¡<WZ_mx,lf_mc g�	UY< J^`ch[kamnolfc�eqgi Zc )



¢o¢
[kWZY$}Jehgocfgvadgi^klmSe\]QJ_gnoTft }Jehgocfgvadgi^kl)n eh_.n _j^`_\cfg�_blfchn _ ^k[kl Q Y< J^`ch[]amnolfc�ehgi Jcf_bl 	�goe QZgilfchl
x�QJ[ka Q	lf}jnoW	n{x []pZ_ ) n eh_bnOnoWJp	[kW~cf_meqpZgAY\no[kW)WZ_mc x�goe JvlmSoX ^kc QZgi ZYAQ noTft 	  JWJadch[kgiWJl>x [`c Q)noW
_ �v[]lfch[kWZY. JWJ[kamnolfc ehgi Zch[kWJYCchn _j^`_-pG[`cT[kl []WJpZ_m}L_bWJpZ_bW~c�g�	XnoW~¡wgiWZ_)lf}L_bam[`sja� jWJ[kamnolfc ehgi Zch[kWZY
}Jehgocfgvadgi^ SRnoTft Y\n Jo_blTn\am^`_bn e pJ[]lfch[kWJadch[`giWd_L_mc x/_m_bW$c QZ_* jlhn Yo_�g�	�ehgi Zch[]WZY	}Jehgocfgvadgi^kl�	�goe
pZ_bWJlf_<noWJp�lh}jn eqlf_*_bW zv[`ehgiW$YC_bW chlmS � _bWjlf_ ) Y	gvpZ_�eh_
	�_meql cfg�c QJ_�}Jehgocfgvadgi^ go}L_meqn ch[kWZY\[]W�noW
_bW zv[`ehgiWDY	_bW c{x�QJ_meh_ Y* J^kch[kamnolfcGQZgilfchl�n eq_<} noa Jo_bp pJ_bWJlf_b^`¡�noWjp _jnoWJpZx []pZc Q$[]l{}j^`_bW~ch[ 	� j^ S
�1[`Jo_ ���OteV!n*p nXehgocfgvadgi^�T WJpZ_m}L_bWJpJ_bW c t$ J^`ch[]amnolfc pJ_bWJlf_ ) Y	gvpZ_��.n T t$p$Y � � �{U q 
 � ¤ �HsJeqlfc
�JgEgEpJl�Y< J^`ch[kamnolfc/cfeqn z\a{noadehgilhl�c QZ_O[kW~cf_meqWZ_mc x/goeKJ\noWJp�c QZ_bW.}Jeq JWZ_blXc QZ_Olh 2_jWJ_mchlXc QJn c�pZg
WZgoc QJnbzo_ Y< J^`ch[]amnolfc QZgilfchlmS/uE} n eqlf_ ) Y	gvpZ_Teh_
	�_mesl�cfg<c QJ_T}jehgocfgEadgi^Lgo}jch[ZYC[��m_bp 	�goe�_bW zv[`ehgiW )
Y	_bW~chlXx�QJ_meh_�Y< J^`ch[kamnolfc QZgilfchlXn eq_ pJ[klhcfeq[`_j Zcf_bp	noadeqgilhl Y\noW ¡)eh_mYi[`giWjl g�	Gc QZ_ WJ_mc x�goe J\noWJp
_jnoWJpZx [kpZc Qw[kl WZgoc{WZ_bad_blhlhn eq[]^`¡�n _j JWJpJnoW~cmSTuE} n eqlf_ ) Y	gvpZ_*pJg~_blTWZgoc{[ZY	}j^`¡.c QZ_meh_)n eh_)^`_blhl
Y* j^`ch[kamnolfc QZgilfchl _j Zc 
f jlfc�c QJn c)c QZ_m¡2n eh_�x [kpZ_b^`¡&pJ[]lf}L_meqlf_bp�noadehgilql)c QZ_gT W~cf_meqWZ_mcmS \]QJ[kl
pJ[klfch[]WJadch[`giWCnoWJp;QZ_bWJad_Tc QZ_Tc x�g	pJ[ �L_meh_bW c/}Jehgocfgvadgi^kl�[kl 
h Jlfch[ZsJ_bp�_L_bamno Jlf_Tx�QZ_bWgY* j^`ch[kamnolfc
QZgilfchl)noWJp:lf_bWJpJ_meql*n eq_.lf} n eqlf_b^`¡�pJ[]lfcfeq[`_j Jcf_bp noadehgilhl)n x [kpJ_�n eh_bnHpo_Lgoc Q ���OteV!n noWJp
t |�uHn q2nol�pJ_bWJlf_ ) Y	gvpZ_ }jehgocfgEadgi^]l�n eq_TWZgoc�_�z\am[`_bW~cmS ���OtFV�n�}L_meq[`gvpJ[kamno^]^`¡*lf_bWjpJl Y< J^ )
ch[kamnolfc�} noa Jo_mchl*gyzo_me)^k[kW2JvlTc QJn c�pZg�WJgoc QJnbzo_;Y* J^kch[kamnolfc QZgilfchl�x�QJ[k^`_Ct�|�uHn q(amnoW2lf_bWJp
Yoehgi Z}eYC_BY _L_meql Qj[`}�[kW 	�goeKYCn ch[`giW.gyzo_me{^k[kW$JEl�c QJn c pJgCWZgoc ^`_bnop�cfg�lf_bWJpZ_meql'goe�QZgilfchlmS

\]QZ_ z�n es[`gi Jl�n cfcf_BY	}Jchl'n c�pZ_bWJlf_uY	gvpZ_Tehgi Zch[kWZY*}Jehgocfgvadgi^kl�gyzo_me�c QZ_{¡o_bn eql�x�_meh_Olfch[k^k^
WZgoc*n _ ^`_\cfg�noaKQJ[k_mzo_�noW2_�z\am[`_bW~c Y* J^kch[kamnolfcMYCgEpZ_b^Xx�QJ[ka Q adgi J^]p lhamno^`_.noadehgilhl Y< J^`ch[`}j^k_
WZ_mc x�goe JvlmS \]Qj[klX^`_bp�cfg)c QZ_{pZ_mzo_b^`go}DY	_bW~c�g�	 lf}jn eslf_!Y	gvpZ_ � ehgi Zch[kWZY*}Jehgocfgvadgi^klmS T W�lh}jn eqlf_
Y	gvpZ_-p�eqgi Zcf_meql1lh_mehzE[]WZY'pZgyx WJlfcfeh_bn-Y Y* J^kch[kamnolfc(QZgilhchlrx [klKQJ[kWZY�cfg eq_bad_b[`zo_ Y< J^`ch[kamnolhcGcfeqn z\a
Y* jlfc/lf_bWjp\_ �v}j^k[kam[kc 
 gi[]W Y	_blhlqn Yo_bl�cfgyx�n eqpJl ��c QZ_T}Jeh_bpZ_�sjWJ_bp �>pZ_blh[kYiWJn cf_bp\eqgi Zcf_meql�x [`c QJ[]W
c QZ_OWZ_mc x�goe J.pZgAYCno[kW7pvcf_meKYC_bp0L�goeh_GV'gi Zcf_meql�goe V _bWJpZ_ �mzogi Jl n gi[kW~chl �.V�n �sS$XjY* j^`ch[kamnolfc
pJn chnTpZ_b^k[`zo_meh¡{cfeh_m_�[kl adeh_bn cf_bp
	�eqgAY n }Jeh_bpZ_�sjWJ_bp�ad_bW~cf_me goe L�goeq_/R�nolf_bp \1eq_m_ � L�RR\ �sS�\]QZ_
L�RR\ adgiWJad_m}Jc*x�nolMsJeqlhc�pJ[klham Jlqlf_bp&[kW�c QZ_Ceq_blf_bn eqaKQ�adgAY�Y< JWJ[`c ¡ _~¡�R�no^k^kn eqpJ[k_ � R�q*L � [ �
noWJp�_mzo_bW~ch Jno^k^`¡�lfchnoWJpjn eqpJ[klf_bpd_E¡.c QZ_GT U \]q � R�no^ �-r ��S

\]QZ_Fn ehgocfgvadgi^ T WJpJ_m}Q_bWjpZ_bW c.t� J^kch[kamnolfc�lh}jn eqlf_ ) Y	gvpZ_��.n T t$l Y �Cx�nol.lh}Q_bam[ZsJ_bp�cfg
lh Z}J}Lgoehc�c QZ_ L�R�\ pZ_b^k[`zo_meh¡;Y	gvpZ_b^�� U q � \ �-r ��S \]QJ_un T t$l Y }jehgocfgEadgi^]l' Jlf_�n _LgEgochlfcfeqn }
	�_bn ch Jeh_�cfg�pJ[klhadg�zo_me c QZ_�}Jeh_blh_bWJad_�g�	�V!nXl>x [`c Qj[kW*nOWJ_mc x�goe J<noWjp)x�QJ[ka Q Y< J^`ch[]amnolfc>Yoehgi Z}jl
c QZ_m¡Oeh_m}Jeq_blf_bW cmS&XTl lKQZgyx W*[kW q>[`Yi Jeh_�¢ESPO'pAV!n 2 [kl l QJn eq_bp _E¡�lfgi Zeqad_bl � 2 noWjp ��%XcfgTlf_meqzo_�n
L�RR\�Y< J^`ch[]amnolfc/pZgAY\no[kWGS X W~¡CWE $Y _L_me/g�	1lfgi Zeqad_bl�amnoW.lf_bWJp.pJn chn*cfg<n Y* j^`ch[kamnolfc/Yoehgi Z}9p
[kpZ_bW~ch[`sJ_bp _E¡�n am^knolhl � Twn Y< J^`ch[kamnolfc\Yoehgi Z}#nopjpZeh_blhl�p�� 2 S	\]QZ_eY< J^`ch[]amnolfc QZgilfc�p < �lf_bWJpJlXnoW T y�tenXzv¢�
fgi[kW�YC_blhlhn Yo_ x [`c QZgi Zc�lf}L_bam[ 	�¡E[]WZYOnO}jn ehch[kam j^kn e Tvn2lfgi Zeqad_ nopJpZeh_blhl 	�goe
c QZ_ Y< J^`ch[kamnolhc�Yoehgi Z} ���Ap�� 2 � pjcfg�x�n eqpjl'c QZ_�eqgi Zcf_me � � S \]QJ_�ehgi Zcf_me � � lf_bWjpJl'n�n T t$l Y

 gi[]WFY	_blqlhn Yo_	cfgyx�n eqpJl{c QZ_)ehgi Jcf_me V�n 2 S \]QJ_*ehgi Jcf_meuV!n 2 lfchn ehchl 	�goehx�n eqpJ[kWZY;Y* j^`ch[kamnolfc

'
�iSXUVS�Q.daGJIPI5E�YW_aUVIwKNY._aUVIPMPA7U]\�EHGJILKNMPORQTS9K KX\<Q ��O`{ yi=JILe�\NYTGaKNU]\NS+KNjJQ�K�jwQRA7UiQTO]KNMPA7UiE.GJILKNMPORQ�S9K�IZMPS9KNUV=aU]\NS_DY-^�=aS9KX\NURQTE �aU��DdJIPMPOVMLKNILe�\NU �WGaUVS9KNUR_&h YT\>Q�=w_/Q-\NU h YT\X^+Q�\<_DUR_/E.GaILKNMZOVQTS9K>_JQ-K<QD{
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q>[`Yi Jeh_�¢ESPO'm XOuZt pJn chnCpZ_b^k[kzo_meh¡\x [kc Q�nCl QJn eh_bp�cfeq_m_ � l QZg�x [kWZY	ehgi Jch[kWZY	cfeq[knoWJYi J^kn ch[`giW �sS

}jnoa Jo_mchl	cfg�x�n espJl)c QZ_.ehgi Zcf_me � � S^T WJ[`ch[]no^k^`¡-p�no^k^�Y* J^kch[kamnolfc)pJn chn cfg�^][klfcf_bWZ_meql QJnol<cfg�Yog
c QZehgi ZYAQ c QZ_gV!n 2 p&_j Zc�[kW [kWJlfchnoWJad_bl*x�QZ_bW�c QZ_\}jn c Q2cfg�n�lfgi Zesad_�adehgilhlh_bp2nFY* J^kch[kamnolfc
cfeh_m_]_JeqnoWjaKQ7p'noTft�l Y QJnolXn�ehgi Zcf_'go}Jch[ YC[klhn ch[`giW 	�_bn ch Zeq_oSo\]QJ[kl 	�_bn ch Zeh_Tno^k^`gyx l lfgi Zeqad_-p � 2cfgwnoamad_blhl�cfg�x�n eqpjl�c QZ_�QZgilhc < � c QJehgi ZYAQ�ehgi Zcf_me � 2 noWJp � � pJ[keh_badch^`¡�[kWjlfcf_bnop�g�	� jlh[kWZY
V�n 2 S \]QZ_	lf}jn eqlh_ Y	gvpZ_ Y	gvpZ_b^>noaKQJ[k_mzo_bp�lh[`YiWJ[ZsjamnoW c{nopZz noW chn Yo_bl�gyzo_me<pZ_bWJlf_ Y	gvpZ_ _~¡
}Jehgyzv[kpJ[]WZYu_Q_mcfcf_me�ehgi Zch[]WZY*lfchn cf_{lhamno^kn _ [k^k[`c ¡<noWJp�_b^k[ZY\[kWJn ch[kWZYO[kWJ_�z\am[`_bW~c }jnoa Jo_mc �JgEgvpJ[kWZYZS

b ��=��*%����(���3����

|{WZ_\g�	 c QZ_._bn eq^`¡�eh_��E J[`eq_BY	_bW chl 	�goe<c QJ_;Y< J^`ch[kamnolhch[kWZY$pJ_blh[`YiW2x�nol	WZgoc<cfg&[ZY	}Lgilf_.noW ¡
eh_blfcfeq[kadch[kgiWJlTgiW&c QZ_\lf_bWjpZ_meBpr[ S _oSCnoW~¡&lfgi Zeqad_CamnoW&cfesnoWJl YC[`cO Jlq[kWZY�noW ¡ Y< J^`ch[kamnolfcOYoeqgi Z}
pZ_blfch[kWJn ch[kgiWeTwn nopJpZeh_blqlmSGX lOl QJgyx W [kW q>[`Yi Zeh_	¢ESPO'p7_Lgoc Q lhgi Zeqad_bl�p � 2 noWJp ��%<amnoW lh_bWJp
Y* J^kch[kamnolfc'pJn chn	cfg�c QZ_�Yoehgi J}�nopJpZeh_blql�p � 2 S XT^klfg2pjc QZ_meh_�x�nol WZg�noamad_blhl adgiW~cfehgi^ eh_��E J[`eh_ )
Y	_bW chl 	�goe�c QJ_ Y< J^`ch[kamnolhc QZgilfchlBpv[�S _oS>n QZgilfc�giWJ^`¡CWJ_m_bpZ_bp\cfg	lf}L_bam[ 	�¡)c QZ_uY* J^kch[kamnolfcXYoeqgi Z}
nopJpZeh_blhlOnoWjp�c QZ_CWZ_mc x�goe J QJnop&cfg$pZ_mcf_meKYC[kWJ_<c QJ_Clfgi Zeqad_ 	�goe�c QJn c�Yoeqgi Z}�noWJp�adgiWJlh}j[`eh_
cfg.pZ_b^][`zo_me c QJ_<pJn chnvSuX adgAY	} ^`_ �$lf_mcTg�	 }Jehgocfgvadgi^klTx�_meh_*eq_��~ J[keh_bpwcfg�lh Z}j}Qgoeqc'c QZ_ X{uZt
Y	gEpJ_b^ c QJn c QJnop)[kWDQZ_meh_bW~c pZesnbx]_jnoaKJElbS&qJgoe�_ �vn-Y	} ^`_-pi[kW q [kYi Zeh_�¢ESPOTc QZ_�pJn chn�	�ehgAY lfgi Jeqad_
� 2 Qjnol cfg�cfesnoWJlfzo_meqlf_ V!n 2 x�QZ_bW QZgilfc < 2 ^k[klhcf_bWJl cfg�c QJ_<Yoeqgi Z} � 2 [kWJ[`ch[kno^]^`¡-p no^`c QJgi ZYAQ
c QZ_meh_O[kl�l QZgoehcf_me'noWjp.pj[`eh_badc�}jn c QGS - [`c Q.c QZ_GY* j^`ch[kamnolfc�cfeh_m_OehgEgocf_bp�n c]V�n 2 pEc QJ_meh_�[kl�WZg
Yi Jn eqnoW~cf_m_Cc QJn cOc QZ_	pJn chn�[kl{cfesnbzo_b^k[kWJY.c QJehgi ZYAQ�c QZ_Cl QJgoehcf_blfc{}jn c Q _L_mc x�_m_bW&c QZ_	lfgi Jeqad_
noWJp c QZ_^Y* j^`ch[kamnolfc;QZgilfchl�p'n }DQZ_bWZgAY	_bWJgiW,adgAY�Y	giWj^`¡�cf_meKY	_bp#ehgi Zch[kWJY�cfeq[knoWZYi j^kn ch[`giWGS
X ^klhg2p�V�n amnoW }Lgocf_bW ch[]no^k^`¡d_L_badgAY	_<ngQZgoc{lf}Lgoc���goeOn\lh[]WZYi^`_�}Lgi[kW~c g�	�	 no[k^k Zeq_ ��no^`giWZY�c QZ_
Y* J^kch[kamnolfc�pJn chn\pJ_b^k[`zo_meh¡�}jn c QGS

V�n noadchl)nol<n$ad_bW cfesno^/}Lgi[kW~c�g�	'adgiW~cfehgi^�noWJp WJ_m_bpJl�cfg^Jo_m_m}�n 	  J^k^ ^][klfc�g�	�ehgi Jch[kWZY
_bW cfeq[k_blmS&T c�adeh_bn cf_bl�n �jn c/ehgi Zch[kWZY*lfcfeq Jadch Zeq_'eh_��E J[`eq[kWJY 	� J^]^vehgi Zch[kWZY�_bW cfeh¡	_ �ZaKQjnoWZYo_bl�noWJp
[kW$QJ[`_ [`chl�ehgi Zch[]WZY.n YoYoeq_mYin ch[`giW � S \]QZ_)W~ $YM_L_me{g�	Xehgi Zch[]WZY�chn _ ^`_)_bW cfeq[k_bl{Yoehgyx l�x [`c Q$c QZ_

� �>YTGaKNMP=Jv>QTvTvT\NUVv`Q�KNMPY`=�U]=wQTtaIPUVS KNjJU�U��DOzjJQT=JvTU Y�hwMP=ah YT\NE&Q�KNMPYT=.t U]K ^+UVUV=�\NY`GDKNU]\NS Y`=aILe�GJSXMP=JviQ>SXGJE�E&Q-\Xe



¢�N
W~ DY _L_me g�	oY< J^`ch[]amnolfc lf_meqzE[kad_blBp x�Qj[kaKQ$^k[ZYC[`chl'c QZ_*lhamno^]n _j[k^k[`c ¡�g�	�c QZ_ L�R�\ Y	gvpZ_b^ S]XT^klfg2p
[kW~cf_me*) pZgAYCno[kW2lhamno^kn _j[]^k[`c ¡�[]l�[ZY	}Lgilhlq[`_j^`_	nol)[kW2c QZ_.am Jeheh_bW~c*lf}L_bam[`sjamn ch[kgiW>Y< J^`ch[kamnolhc*nop )
pZeh_blhlh_bl amnoWJWZgoc cfeqnoWJlfzo_meslf_*pZgAY\no[kW0_Lgi JWJpJn es[`_bl�pZ_�sjWZ_bpW_~¡0XT ZcfgiWZgAY	gi Jl{uE¡vlfcf_BY �.XOu��
W~ DY _L_meql � noWJp.}L_m_meh_bp\c QJehgi ZYAQ�R�goeqpZ_me�y{n cf_mx�nb¡0n ehgocfgvadgi^ �CR yGn lf_blhlh[kgiWJl �sS \]QZ_{WZ_bn e
cf_meKY lfgi^k Zch[kgiW x�nol�cfg:_ �vcf_bWJp(R yGn cfg�amn eqeh¡ Y< J^`ch[kamnolfc�ehgi Zcf_bl� Jlh[]WZY2t$ J^`ch[`}JeqgocfgEadgi^
U��vcf_bWJlh[`giWjl cfg�R]yun � t�R]yun � � R L � V �-r ��SM\]QZ_) Jlf_)g�	�t$R]yun _bWJn _ ^`_bp�c QJ_<_ �ZaKQjnoWZYo_
g�	]Y* j^`ch[kamnolfc�eqgi Zch[kWZY�[]W 	�goe YCn ch[`giW _jnolh_bp giW2_bnoaKQ XOu��Vl Y< J^`ch[kamnolhc�cfgo}Lgi^`goYo¡&goe)lfgi Zeqad_
[kW 	�goeKYCn ch[`giWrS*\]QJ_�sjWJno^DYC[klhlh[]WZY�adgAY	}LgiWZ_bW~c/g�	rlf} n eqlf_!YCgEpZ_ lfgi Zeqad_{[kW 	�goeKYCn ch[`giW\pJ[klfcfeq[ )
_j Zch[`giW.x [kc QJ[kW.WZ_mc x�goe Jvl'^`_bp�cfg	c QZ_�WZ_bn e�cf_me Y lfgi^k Zch[kgiW�g�	>t� j^`ch[kamnolfc uEgi Zesad_ �T[]lhadgyzo_meh¡
n ehgocfgvadgi^ � t�u �un ��� q�t�£AO ��S�\]QZ_*t�u �un }jehgyzv[kpZ_bl'nC}Q_m_mes[kWZY	lf_mehzv[kad_ _L_mc x�_m_bWw_bnoa QFV!n
[kWen T t?pJgAYCno[kWJl�	�goe{lfgi Zeqad_MTvn nopJpJeh_blhlf_bl noWJp�c QJ_*adgoeheh_blh}QgiWjpJ[kWZY�Y< J^`ch[kamnolhc Yoehgi Z} l [`c
lf_mehzo_blmS \]QZ_)}JehgoYoeq_blhl{gyzo_me�c QJ_	¡o_bn eql�[kW$c QZ_�XOuZt Y	gvpZ_b^&QJnolGYCnopJ_ Y< J^`ch[]amnolfch[kWZY�^`_blhl
adgAY	}j^`_ �d_j Zc�[`c'[]l�lfch[k^k^Ln �L_badcf_bpW_E¡.[kW~cf_me*) WZ_mc x/goeKJ.}jehgocfgEadgi^1noWJp�pZ_m}j^`g�¡'YC_bW c�}Jeqg-_j^`_BYClmS
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�{ Z_�cfgCc QZ_�adgAYC}j^`_ �Z[`ch[`_bl�[kW�pZ_blq[`YiWJ[kWZY	noWJp�[ZY	}j^`_BYC_bW ch[kWJY*c QZ_ XOuZt Y	gvpZ_b^ � � V&\ 
 �-r � p
c QZ_�WZ_ �vc�}DQJnolf_Og�	 eh_blf_bn eqa QwadgiWJlh[kpJ_meh_bp�n	lh[ZY	} ^`_me�lh_mehzE[]ad_uYCgEpZ_b^ �vno[ YC[kWZY) J^`ch[ZY\n cf_b^`¡\n c
noaKQJ[k_mzE[kWJY'noWGT W~cf_meqWZ_mc1x [kpZ_�noWJp�adgAY Y	_meqam[kno^k^k¡ zv[kn _j^`_ Y< J^`ch[kamnolfcrlhgi^k Zch[`giWGS � gi^`_jehg~g-J{noWJp
LRQZ_meq[kcfgiW � �GL ��� �L}Jehgo}Lgilf_bp�c QZ_{U��unX^k[kam[kc V U��~ Z_blhc�uv[]WZYi^`_{uvgi Zeqad_�� U � n V U�uJu��XpZ_blh[`YiW7p
x�QJ[ka Q�x�nolOn�l QJ[ 	�c�	�ehgAY�c QZ_ YCnoW~¡ )�cfg ) YCnoW~¡�cfg�n\giWZ_ )�cfg ) Y\noW ¡ Y< J^`ch[kamnolfcuY	gvpZ_b^ Su\]QZ_
U��un V U�uJu>Y	_mc QZgvp ��x�QJ[ka Q�x�nol	}  Zeqlh Z_bp�	�goeClhchnoWJpJn eqpJ[]lhn ch[`giW�noWJp:eh_bWJn-Y	_bp:nol�ujuZt
n cOc QZ_ T U \]q � pGpZ_�sjWZ_bp�^`goYi[]amno^ � aKQJnoWJWJ_b^kl �G[kWJlfcf_bnop�g�	/giWJ^`¡$eh_b^`¡v[kWZY\giW Y* J^kch[kamnolfc{Yoehgi Z}
Tvn nopJpZeh_blqlf_blmS X W Tvn  jWJ[kamnolfc�lfgi Jeqad_CnopJpZeh_blql � ��� � p noWJp�c QZ_gY* J^kch[kamnolfc{Yoehgi Z} nopjpZeh_blhl
� ��� � p�n eh_$ Jlf_bp,[]W�chnoWJpZ_BY
cfg2adeh_bn cf_ n  JWJ[ �~ Z_0Y< J^`ch[kamnolhc\aKQJnoWjWZ_b^�x [`c Q c QZ_$[kpJ_bW ch[`c ¡
� ����� ��� �sS	uJuZt QZgilhchlTlq 2_jlhadeq[Z_Q_ ��goe�lfchn ehc�^k[klhcf_bWJ[kWZY ��cfg.c Qj[kl{aKQJnoWJWJ_b^ x!QZ_meh_bnol{[kW X{uJt p
QZgilfchl{eh_b^][`_bp� Z}LgiW^Y* j^`ch[kamnolfc{Yoehgi Z} Twn nopJpZeh_blqlf_blmS - QZ_bW�n;Y< J^`ch[]amnolfc QJgilfcOlh 2_jlhades[`_L_bl
cfg&n�uJuJt aKQJnoWJWJ_b^ p�[`c*eq_bad_b[`zo_bl)pJn chn 	�ehgAY c QZ_�lfgi Zeqad_ � � p�cfg�n pJ_blfch[kWJn ch[`giW>Y* j^`ch[kamnolfc
Yoehgi Z}�nopJpZeh_blql ���qS/uJuZt Yino[kWZ_bp;Y	gAY	_bW~ch $Y x [`c QJ[]W	c QZ_ T U \]q�S�XTW\g�zo_mehzE[k_mx(g�	>uJuZt [kl
}Jehg�zE[kpJ_bpd_~¡�RRQJn cfchnoaKQJn eq¡~¡in�_mc no^ S � RRQJno£AO � noWJp�lfchnoWJpJn espJ[klhn ch[`giW�_ �Lgoehchl n eh_�pZ_blhadeq[Z_Q_bp
_~¡ � gi^`_JehgEg-J � �GL�£ N���S

\]QZ_{uJuZt�Y	gvpZ_b^j[kl/pZ_blh[`YiWJ_bpCcfg*lq Z}J}Lgoehco_JeqginopJamnolfcXgoe�giWZ_ )�cfg ) YCnoW~¡\c ¡~}L_Tn }J}j^k[kamn )
ch[`giWJlmS \ g�_bWJn _j^k_]YCnoW ¡ )�cfg ) YCnoW~¡\n }J}j^][kamn ch[`giWJl� Jlq[kWZY�uJuZt pigiWZ_ a QJnoWJWZ_b^�	�goe/_bnoaKQ.lfgi Zeqad_
x [k^k^�WJ_m_bp�cfge_L_ Y\n }J}L_bp 	�goe Y* j^`ch[kamnolfc QJgilfchlmS0\]QZ_C}Lgocf_bW~ch[kno^XpJeqnbx]_ noa Jvl*[kWjam^k JpZ_)c QZ_
WZ_bad_blhlh[kc ¡�cfgGJvWZg�x noWJp<eh_blf}LgiWJp*cfgO_mzo_meh¡ 
fgi[kW)noWJp)^`_bnbzo_�g�	 _bnoaKQCnoWjp)_mzo_meh¡�giWZ_ )�cfg ) Y\noW ¡
�nY�\>dJQ�\XKNMZQTI � Q`_a_D\NUVSXSXU]S ^�jaMZO<jqMPS�E�YT\NU U���OVMPUV=3KR{



¢-[

q [kYi Zeh_�¢ESSN2m�ujuZt pjn chnCpZ_b^k[`zo_meq¡\x [`c Q�n\lfgi Zeqad_OehgEgocf_bpwcfeq_m_oS

QZgilfcmSW\]QZ_.adgoeheh_blf}LgiWJpj[kWZYWY< J^`ch[kamnolfc*cfeh_m_bl<WZ_m_bp cfg^_L_Ceh_bnop 
h Jlfcf_bp�	�goe�_mzo_meh¡ 
fgi[kW2noWJp
^`_bnbzo_oSeqJeh_��~ J_bW c Y* j^`ch[kamnolfc 
 gi[kW noWJp2^k_bnbzo_�[kWJadeh_bnolf_bl*c QZ_.lfchn cf_bl QZ_b^kp _E¡&ehgi Zcf_meql*c QE Jl
^k[ZYC[`ch[]WZY�c QZ_�lh_mehzE[]ad_�lhamno^kn _j[]^k[`c ¡oS

b ��=��o��4��H45�+
 "D4�<�� �D��89�.4(��

\]QZ_\ad_bW~cfeqno^�adg~goeqpj[kWJn ch[kWZY$n Yo_bWJad¡ 	�goeMTwn nopjpZeh_blhl*no^k^`gvamn ch[`giWJl�p c QZ_ T W~cf_meqWZ_mc X lhlq[`YiWZ_bp
$  $YM_L_meq[kWZYRX Yo_bWJad¡ ��TvX�$!X � p3QjnolGeh_blf_mehzo_bp�c QZ_ TvnXz�N nopJpZeh_blhlLesnoWZYo_/¢-Oo¢ESV£vSV£vSV£Tcfg ¢-Oo¢ES ¢-[-[ES ¢-[-[ES ¢-[-[
	�goe�c QJ_\_ �Zam^k Jlh[`zo_C jlhn Yo_\g�	 uJuZt � �GL�£ N���Sd\]QZ_blf_CnopjpZeh_blhlf_bl%	�no^]^�x [`c QJ[]W$c QJ_\_bn eq^k[k_me�no^ )
^`gEamn cf_bpCY< J^`ch[kamnolfc*nopJpZeh_blhl*eqnoWZYo_.[kW�c QJ_gQZgo}L_Cc QJn cCuJuZt amnoW�adg )�_ �v[]lfc*x [`c QZgi Zc Y< Ja Q
aKQJnoWZYo_bl.eh_��E J[`eq_bp [kW c QJ_^XOuZt amn }jn _j^k_$WZ_mc x/goe JvlmS \]QZ_�_ �Z[klfch[]WZY XOuZt n }J}j^k[]amn ch[`giWJl
QJnbzo_TcfgM_L_ Y	gEpj[`sJ_bp	cfg)adgiW chno[]W\c QZ_T_ �vcfeqn*lhgi Zeqad_ nopjpZeh_blhl�[kW 	�goeKYCn ch[`giW\nolhlfgvam[kn cf_bp.x [`c Q
_bnoaKQ Y< J^`ch[kamnolhcOYoehgi Z}rS - QJ_bW&n�uJuZt amn } n _j^`_Cn }J}j^][kamn ch[`giW�pJ[klhadg�zo_meql�n�a QJnoWJWZ_b^>g�	�[kW )
cf_meh_blfc�p�c QZ_�nolhlfgvam[kn cf_bp:nopJpZeh_blqlf_blMQjnbzo_.cfg^_L_C} nolhlf_bp2giW cfg�c QZ_�WZ_mc x�goe J ^]nb¡o_me Y	gvpJ J^`_
cfg�lhchn ehcOc QZ_	lh 2_jlqadeq[`}Jch[`giW�}Jehgvad_blhlmS	uJuZt6nyx�n eh_�n }J}j^k[kamn ch[kgiWJl  jlf_	lf}L_bam[`sja X }J}j^][kamn ch[`giW
n ehgoYoeqn-Y YC[kWZY T W cf_me 	 noad_bl �.X noT l ��cfg�adgiWJpJ Jadc'c QJ_�WZgoch[`sjamn ch[`giWw}Jehgvad_blhl�� \]q � £ N���S

X�c*c QZ_.WZ_mc x�goe J ^]nb¡o_meBp n$WZ_mx T W~cf_meqWZ_mc y{ehgi Z}�t$noWJn Yo_BY	_bW~c n ehgocfgvadgi^�zo_meqlh[`giWCO
��T yOtFn z2O � � L�no[k£i¢ �Xx�nol*[]W cfehgvpJ Jad_bp�x [`c Q&c QZ_�n _j[k^k[`c ¡$cfg lf}L_bam[ 	�¡F_Lgoc Q&c QZ_.lfgi Zeqad_�noWJp
Yoehgi Z}wnopJpZeq_blhlf_bl 	�goe noW�uJuZt aKQJnoWjWZ_b^ S T yOtenXzHO)no^]lfgClh Z}J}Lgoehchl�lfgi Jeqad_Gsj^`cf_meq[]WZY2p~goe c QZ_
n _j[k^k[`c ¡�g�	�nWQZgilhc�cfgw_ �v}Jeh_blhl*[kW cf_meq_blfc�[kW&eh_bad_b[kzE[kWJYwpJn chn�}jnoaKJo_mchl<lh_bW c�giWj^`¡F_E¡&lf}L_bam[`sja
lfgi Zeqad_bl�p1goe 	�eqgAY no^k^&_j ZcOlfgAYC_\lf}L_bam[`sja)lfgi Zesad_blmS�qZgoe�_ �Zn-Y	}j^k_C[kW q>[`Yi Zeh_C¢ESSN2p�< 2 noWJp
< % lf_bWJpeT yOtFn z2O 
 gi[kWFY	_blhlhn Yo_blTx [kc Q�c QZ_ sj_b^kpJl � � 2 � � 2 �'noWJp � � % � � 2 ��cfg�ehgi Jcf_meql � 2noWJp � � eh_blf}L_badch[`zo_b^k¡oS �{n chn&	�ehgAY � 2 chn Jo_bl*c QZ_�l QJgoehcf_blfc�}jn c Q cfgFQZgilhc < 2 S 
 WJ^][`Jo_C[kW
X{uZt pGc QZ_�uJuJt pZ_b^k[kzo_meh¡�cfeh_m_�[kl{ehgEgocf_bp�n c�c QZ_Clfgi Jeqad_\noWJp&WZgoc�n c*nWV�n S9\]QZ_meq_C[klOWZg
WZ_m_bp�	�goe'c QZ_Ocfeqn z\a�cfgCcfeqnoWJlfzo_meslf_�nCad_bW~cfeqno^r}Lgi[kW~c�[kW�c QZ_�WJ_mc x�goe J�^k[`Jo_�[kW0XOuZt S

\]QZ_wWZ_mx nXehgocfgEadgi^]T WJpJ_m}Q_bWjpZ_bW c	t$ J^`ch[kamnolfcClh}jn eqlf_0Y	gvpZ_�zo_meqlh[kgiW ¢ �.noTft�l Y*zZ¢ �
� q � ����£ N��Qlh}Q_bam[Zsjamn ch[`giW\[]WJam^k JpZ_blXlfgi Zeqad_Tlf}L_bam[`sja]QZgilhcXeh_m}Lgoehchl/nolXeh_��E J[`eq_bp _~¡	c QJ_{uJuZt



¢o¤
����� �����

V'gi Zch[kWJY	cfeh_m_�c ¡E}L_ uHQJn eq_bp n _me*) lfgi Zesad_
_j[ ) pJ[keh_badch[`giWJno^QgiWJ^`¡  JWJ[ ) pj[`eh_badch[`giWJno^ giWJ^`¡

X pJpJeh_blhl�no^k^`gvamn ch[`giW � adgoeh_-pQam^knolhl�� �RYCgEpZ_b^ � lfgi Zesad_-pjYoehgi Z} ��Y	gEpJ_b^
uE_bWJpZ_me'no Zc QJ_bW ch[kamn ch[kgiW $ goc nbz no[k^kn _j^k_ t� J^kch[`}j^`_{lf_bWJpZ_mesl'WZgoc
noWJpwno Zc QZgoes[klhn ch[`giW no^k^`gyx�_bp�	�goe lhn-Y	_�Yoehgi Z}
V'_bad_b[`zo_meTno Zc QZ_bW~ch[kamn ch[`giW $ goc lq Z}J}Lgoehcf_bp n _me ) QZgilfc'cfeqnoaKJE[]WZY
noWJpwno Zc QZgoes[klhn ch[`giW }Jehg�zE[]pZ_bp
T W~cf_meqpZgAYCno[]WwnoWJpeL�goeh_ V'_��E J[`eh_bp $ g\adgoeh_bl  Jlf_bp
�.V�n ��}Jehgocfgvadgi^kl �.noTft pjt u �un�� R]yunoN �
yTehgi Z}�adgiW~cfehgi^kl � _bl�pjn c adgoeq_ � _bl�p n c lfgi Zeqad_
twgvpJ[`sjamn ch[kgiWJl � _bl $ g2p$_j Zc�eq_��~ J[keh_blRT y�tenXzHO

\ n _j^k_�¢ES I m X adgAY	}jn eq[klhgiW�g�	 c QJ_ X{uJt noWJp uJuZt YCgEpZ_b^�S

Y	gvpZ_b^ S - QZ_bW	nO^k_bn 	jehgi Zcf_me���x�QJ[ka Q Qjnol _L_m_bW*eq_bWJn-Y	_bpCnol>c QZ_��T_blh[kYiWJn cf_bp�V'gi Jcf_me � �uV��
[kW2uJuJt � eq jWJWJ[kWZY0n T t$l Y*zv¢�eq_bad_b[`zo_bl*noW T y�tenXzHO 
 gi[kW YC_blhlhn Yo_�[kW�c QZ_�ujuZt
nopjpZeh_blhl
eqnoWZYo_-pr[`cGY< Jlfc{_bWJlh Jeh_*c Qjn cTc QJ_<eq_��~ Z_blhc{adgiW~chno[kWJlOn�Yoeqgi Z}&nolhlfgvam[kn cf_bp�lfgi Zesad_)nopjpZeh_blhlmS
\]QZ_	}Jes[ZYCn eh¡ adgiWJad_meqW�g�	 n T t$l Y*zv¢�[]lOcfgw}Jeh_mzo_bW~c XOuZt�Y	gvpZ_b^&_L_BQJnbzv[`gi Ze�x [`c QJ[kW c QZ_
uJuZt nopJpZeh_blql'eqnoWZYo_*[kWwWZ_mc x/goe Jvl x [`c QwpJ jno^ramn }jn _j[k^][`c ¡oSR\]QZ_�lhn-YC_�eq J^k_bl'n }J}j^`¡ 	�goe noW~¡
V�n/l _ �Z[klfch[]WZY�x [`c QJ[kW$n�WZ_mc x/goeKJ S \ n _j^k_)¢ES I �<Yi[`zo_blOn�lh $Y YCn eh¡�g�	Xc QJ_ XOuZt noWjp&ujuZt
Y* j^`ch[kamnolfc]Y	gvpZ_b^GpJ[ �Q_meh_bWjad_blmS

) <(62"D45�+"D�D�'

uJuZt no^klfg2^`_bWJpJlC[kchlf_b^ 	Tcfg2noW _b^k_mYinoW c.lfgi^k Zch[`giW cfg c QZ_^X{uZt noamad_blhl�adgiW~cfehgi^'}jehg-_j^`_BY�S
X W~¡�uJuZt lhgi Zeqad_CamnoW&cfeqnoWjl YC[`c{cfg�noW~¡$Yoeqgi Z}�pZ_blfch[kWjn ch[`giW&nopJpZeh_blqlmS \�QZ_�uJuZt
lfgi Zeqad_
[kl�[kWJpZ_m}L_bWJpJ_bW ch^`¡)eh_blh}QgiWjlh[`_j^`_�	�goe�eh_blfgi^kzE[kWJY<nopJpJeh_blhl�adgi^k^k[klq[`giWJl 	�goe�c QZ_{z n eq[`gi Jl�aKQjnoWJWZ_b^kl
c QJn c [kc adeh_bn cf_blmS uJuJt nyzo_mehchlTc QZ_�}Jeqg-_j^`_BY g�	 WZ_m_bpj[kWZYCnCYi^kg-_jno^(Y< J^`ch[kamnolhc nopJpZeh_blql'no^k^`g )
amn ch[`giW.lhaKQZ_BYC_�_L_bamno Jlf_ _mzo_meh¡\aKQjnoWJWZ_b^j[]l  JWJ[ �E Z_oS - QJ_bW\n<lfgi Zeqad_'cfesnoWJl YC[`chlXcfg*n*Yoehgi Z}
nopJpZeh_blql�pr[`cO[klOno ZcfgAYCn ch[]amno^k^`¡�_bWjlh Zeh_bp c QJn cOc QZ_Ca QJnoWJWZ_b^�[]pZ_bW ch[kc ¡$[]lO JWJ[ �E Z_ _L_bamno Jlh_	g�	
[`chl gyx W&[kWjpJ[`zv[kpJ Jno^5Twn nopJpZeh_blhl
��_ �Zad_m}JcO[kW�c QJ_<amnolf_)g�	�YCno^k[kam[`gi jl noadchlOlh Ja Q�nolTnopjpZeh_blhl
lf}Lg~g-s WZY �sS $ g�goc QJ_me�lf_bWjpZ_me��VlXpjn chn ��_mzo_bW�x [`c Q	c QZ_ lhn-Y	_!Y< J^`ch[]amnolfc Yoehgi Z}.nopJpZeh_blql � x [k^]^
QJnbzo_)c QZ_)lhn-Y	_)aKQjnoWJWZ_b^ [kpZ_bW~ch[`c ¡oSu\]QJ[kl nopJpZ_bp lf_bam Zeq[kc ¡ 	�_bn ch Zeh_ YCn Jo_blO[`c Y* Ja Q QJn eqpZ_me
cfg\lf}jn-Y � n.uJuZt aKQJnoWJWJ_b^Gc QJnoWwnoWWXOuZt Y* j^`ch[kamnolfc�Yoehgi J}rS

\]QZ_/ujuZt Y	gEpJ_b^oeh_b^k[`_blLgiW*lfgi Zeqad_ _jnolf_bp 	�goehx�n eqpJ[kWJY�cfeh_m_bl�p c Q~ jlr_b^k[ZY\[kWJn ch[kWZY�c QZ_ V!n
_jnolf_bp.l QJn eh_bp\cfeh_m_bl�pZnol�l QZgyx W�[kWgq>[`Yi Zeh_{¢ESSNZS R/¡\zE[`eqch Z_'g�	rn<lfgi Zeqad_!_jnolf_bp�cfeh_m_-pZWZ_b[`c QZ_me

�];uE�YT\NU v`UV=aU]\NMPO>OVYTE�dwQ-\NMZSXYT=�h YT\ KNjJU�OVGa\X\NU]=WK E.GaIPKNMPORQ�S9K dD\NYTKNY3OVYTIPS QT=J_&E�YW_DUVIPS�MPS+dD\NUVSXUV=3KNUR_gt3e r MZY�KU]K>Q�I�{ � r � ��� ����� {
�
	 jJU E&QTIPMPOVMPY`GaS>SXU]=w_aMP=av.YThBGa=JSXYTIZMPOVMLKNUR_/_JQ�K<QHYT\ E�UVSXSNQTvTUVSV{
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c QZ_0V�n WJgoe	c QZ_�t u � n }Jehgocfgvadgi^'[kl<eh_��E J[`eh_bp 	�goeCc QZ_�uJuZt Y	gEpJ_b^ SC\�QZ_�adgAY	}j^`_ �Z[`c ¡
g�	 c QZ_CuJuZttY< J^`ch[kamnolfcTehgi Zch[]WZY�[kW�	�eqnolhcfeq Jadch Zeh_*[kl ^kgyx pUYCn Jv[kWZY�[`c zv[kn _j^`_ 	�goe{[ZY�YC_bpJ[kn cf_
pZ_m}j^`g�¡'Y	_bW~cmS \]QZ_meh_�[kl	WZg&pJ[ �Q_meh_bWjad_�[]W QZgyx�t$R]yun�[]l< jlf_bp 	�goe�XOuZt noWJp,uJuZt%cfg
_ �va QJnoWZYo_ Y< J^`ch[kamnolhc�Yoehgi Z}�[kW�	�goeKY\n ch[`giWd_L_mc x�_m_bW�pZgAYCno[]WJlmS
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 WJ^][`Jo_ TvnXz�N2p�TvnXzv¤eQJnol _L_m_bW�pJ_blh[`YiWZ_bp&cfg lh Z}J}LgoehcGY< J^`ch[kamnolhch[kWZY�	�ehgAY c QZ_ _Q_mYi[]WJWJ[kWZYZS
t� J^kch[kamnolfc�nopJpJeh_blhlf_bl<n eh_\} n ehc�g�	�c QZ_gTvnXzv¤�nopJpZeh_blqlh[kWZYwlha QZ_BYCn$x [`c Q x/_b^k^/pZ_�sjWZ_bp nop )
YC[kWJ[klhcfeqn ch[`zo_�eh_mYi[`giWjlCc QJn c.n eh_�_bnolh[k_me\cfg YCnoWJn Yo_oSjn eq_�s � ) _ nolf_bp Y< J^`ch[kamnolhc\nopJpZeh_blqlf_bl
eh_��~ j[`eh_bp 	�goe!Twn zZ¤�uJuJt Qjnbzo_ _Q_m_bW$pZ_�sjWZ_bp$[kWWV!q�L O-O £i¤.noWJp$no^k^`gvamn cf_bpe_E¡�c QZ_ TwX�$!X
x [`c Q$c QZ_ 	�goe YCn c��	� 8�

������9	� � � \'£i¢ ��S X }J} ^k[kamn ch[`giW^n ehgocfgvadgi^ T W cf_me 	�noad_+�.X noT � eh_��E J[`eh_ )
Y	_bW chl�	�goe�uJuZt6n eh_)[kpZ_bW~ch[`sJ_bp [kW$c QZ_	t� J^kch[kamnolfc�uEgi Zeqad_ q>[k^`cf_meq[kWJYgX noT � \]q � £ N ��nolOnoW
_ �Ecf_bWJlq[`giW	cfg�c QZ_�_jnolh[kaRTwn zZ¤{lfgva Jo_mc�pZ_�sjWJ[`ch[kgiWJl>[kW V�q�L,¢-[-[-O � yu\ R�u ��� ��S \]QZ_'lfchnoWJpjn eqp
lf}L_bam[`sJ_blOWZ_mx }jehgoYoeqn-Y�YC[]WZY�lfgEaKJo_mc�go}Jch[kgiWJl�noWJp�[kgEadch^ �)adgAY�Y\noWJpJl�cfgFYCnoWJn Yo_\lfgi Jeqad_
sj^`cf_meql 	�goe'Yoehgi Z}FY	_BY _L_meqlKQJ[`}jlmS

\]QZ_ TvnXzv¤�t$ J^`ch[kamnolfc � [klfcf_bWZ_me �{[klhadg�zo_meh¡ � t&�'� � }JeqgocfgEadgi^ }Jehg�zE[]pZ_bl{lh[ZYC[k^]n e!Y< J^ )
ch[kamnolfc'Yoehgi J}eYCnoWJn Yo_BY	_bW~c�	  JWJadch[kgiWJno^k[`ch[`_bl�nol Twn z'N�T yOtFn SDTvnXzv¤ Y< J^`ch[]amnolfch[kWZY	[kl�_bnolq[`_me
cfg2pZ_m}j^kgy¡�nol.t&�'� lh Z}J}Lgoehc � �1gi J£ N��T[]l YCnoWJpjn cfgoeh¡ 	�goe.no^k^]Twn zZ¤ QZgilhchlmSj\]QZ_�[]WJ[`ch[kno^
t� J^kch[kamnolfc%� [klfcf_bWZ_me��T[]lhadgyzo_meh¡ zo_meqlh[`giW I � t&�'�Tz I ��lh}Q_bam[Zsjamn ch[`giW V!q�L ¢ l'I £ � �uq � ��� �
x�nol�pZ_blh[`YiWJ_bp�_jnolf_bp�giW;T y�tenXzv¢�cfg<lq Z}J}LgoehcoXOuZt�SH\]QZ_!T U \]q t$ J^`ch[kamnolhc/noWJpgX W~¡Eamnolhc
yTehgi Z}�t�noWJn Yo_BYC_bW c � tFX�yOteX � - y QJnol/}Jehgo}Lgilf_bpCc QJ_Tt$ J^`ch[kamnolfc �1[klhcf_bWZ_me �{[klhadg�zo_meh¡
zo_meqlh[`giW�¢&� t&�'�TzZ¢ �Tlf}L_bam[`sjamn ch[`giWjl � �!L�£ N � cfg�_bWJn _j^k_)uJuZt SGt+�,� zZ¢.[klTnoW nolh¡'Y�YC_mcfeq[ )
amno^ }Jehgocfgvadgi^ x!QJ[kaKQ lf}L_bam[`sJ_blOlf_m}jn esn cf_ _L_BQJnbzv[`gi Zesl 	�goe*ehgi Zcf_meql*noWJp QZgilhchlmS;X pZ_mchno[]^`_bp
pJ[klham Jlqlh[`giW<g�	Gc QZ_  jlf_'g�	1t&�'�Tzv¢�[kW	c QZ_OuJuZt�pZ_blfch[]WJn ch[`giWCnopJpJeh_blhl esnoWZYo_ [kl }Jehgyzv[kpZ_bp _~¡
� gi^`_jehg~g-J � �GL �T£AO ��S&\]QZ_�t+�,� zZ¢ }Jehgocfgvadgi^v[kl1pJ[]lham Jlhlf_bp*[kW Y	goeh_�pZ_mchno[k^E[kW)uv_badch[`giW<¢ESSNZS I S

\]QZ_ noTft�l Y }jehgocfgEadgi^Teh_��E J[`eq_BY	_bW chl.cfg�lh Z}j}Qgoeqc�uJuZt ehgi Zch[kWZY QJnyzo_ _Q_m_bW(pZgva )
 $Y	_bW~cf_bp�_E¡ � gi^`_JehgEg-J � �GL�£ N���S \]QJ_^n T t$l Y*zv¢ � q � ����£ N��O}JeqgocfgEadgi^{lf}L_bam[`sJ_bl�uJuZt
	�goehx�n eqpJ[]WZY�lf_BYCnoW~ch[kaml<noWJpCQJnol _L_m_bW }Jehgo}Lgilf_bp 	�goe	lfchnoWJpJn espJ[klhn ch[`giWrS;T c)[kl�amn }jn _ ^`_\g�	
lh Z}J}Lgoehch[kWJYwc QZgi JlhnoWjpJl<g�	 Yoehgi J}jl�pXpJ[ �Q_meh_bW~c)c ¡E}L_bl)g�	!Y< J^`ch[kamnolfc	n }J} ^k[kamn ch[`giWJlBp noWJp�no^k^
YCn 
 goe  JWJpZ_meq^k¡E[kWJY �1ny¡o_me*) ¢Clq 2_jWZ_mc x/goe J�cf_ba QJWZgi^`goYi[`_blbS

� ;uda\NYTvT\<QTE�E�MP=av IZQ�=Jv`GJQTvTUih Ga=JO]KNMPY`=�^�jaMZO<j&E&QT=aMZdaGJIZQ�KNU]S�KNjJU GJ=J_aU]\NILeDMP=Jv�_DUVAWMZO]UidwQ-\<QTE�U]KNUz\NS YTh SXd U 
O]M Q�I � IPUVSV{
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twg-_ [k^`_ Tvn WZ_mc x/goeKJEl{_bWJn _ ^`_ QJgilfc YCg-_j[k^k[`c ¡wlh Z}J}Lgoehc giW�c QZ_MTwn [kW 	�eqnolfcfes Jadch Zeh_*x [`c QZgi Zc
eh_��E J[`eq[kWJYwnoW ¡ YCgEpJ[Zsjamn ch[`giWJlOcfg c QZ_�n }J}j^k[]amn ch[`giWJl�p>adgoeheh_blf}LgiWJpj[kWZYWQZgilfchl*goe)ehgi Zcf_meql<nol
lfchn cf_bp.[kW�uE_badch[`giW I S ¢ES T WC_bn eq^`¡CteTvn�pZ_blh[kYiWJl�p~n � gAY	_uX Yo_bW c � �!X � lh_mehzo_me/[kW\c QZ_ � gAY	_
$ _mc x/goeKJ � ��$ �X}Jeqgyzv[kpZ_bp�c QZ_ YCg-_j[k^k[`c ¡ YCnoWJn Yo_BY	_bW~c�	� jWJadch[`giWJno^k[kc ¡)x�QZ_bW�n Y	g-_j[k^`_ QZgilfc
Y	gyzo_bp cfg,n qZgoeh_b[kYiW $ _mc x/goeKJ �.q $ �sS�\]QJ_ _jnolh[ka x�goe JE[]WZYil�g�	)teTwn z'N,n eh_�l QZg�x W [kW
q>[`Yi Zeh_�¢ESP[ nvS - QZ_bW neY	g-_j[k^`_�QJgilfc�p < ��� x [`c Q nWQZgAY	_�Twn nopJpZeh_blhl�� � � YCgyzo_bl<cfg$n
q $ pZ[`c�[kl/eh_��~ j[`eh_bp � cfg	noa �E J[`eh_{n)WZ_mx L�n eh_ )�g�	 ) X pjpZeh_blhl � L�gAX � 	�ehgAY c QZ_GqZgoeq_b[`YiW0X Yo_bW~c
�.qHX �sS9\]QJ_ QZgilhc < ���:x [`c Q c QZ_	WZ_mx Tvn nopjpZeh_blhl�p�� � �*
 Qjnol cfgw J}Lpjn cf_<[`chl � X�S - QJ[k^`_
[kW.c QZ_ q $ pJno^]^Lg�	1c QZ_�pJn chn)} noa Jo_mchlTpZ_blfch[kWZ_bp 	�goe�c QZ_ Y	g-_j[]^`_ QJgilfc�p < ��� cfg	c QZ_�nopjpZeh_blhl
� � � n eq_�[kW cf_mesad_m}Jcf_bpwn c�c QZ_ � X noWjp�	�goeqx�n eqpJ_bp�c QZehgi ZYAQ�n)ch JWjWZ_b^QcfgCc QZ_ qHX�S$\�QZ_ qHX
pZ_bamn }jlh j^kn cf_bl'c QZ_*}jnoa Jo_mchl{noWJp$lf_bWJpJl [`c'cfggYCg-_j[k^`_ QZgilhc < ��� x [`c Q�c QZ_*nopJpZeh_blhlBp	� � �*
/S
�{n chn�}jnoa Jo_mchl 	�ehgAY c QZ_ Y	g-_j[]^`_MQZgilhc < ��� n eh_<lh_bW c�pJ[keh_badch^`¡�	�ehgAY�c QZ_ qHX�noWJp ehgi Zcf_bp
cfgyx�n eqpJl	c QJ_�adgoeqeh_blf}LgiWJpJ[kWJYFQZgilfc�p3< � � _L_bamno Jlf_�[`chl	pJ_blfch[kWJn ch[`giWCTwn nopJpZeh_blql�p
� � � [kW
JEWJgyx W�	�ehgAY c QJ_Oeh_bad_b[`zo_bpw} noa Jo_mchlmS

\]QZ_\t�g-_j[k^k_ TvnXzv¤ � teTwn/¤ � - y�[kl�pZ_mzo_b^kgo}j[kWZY0Twn zZ¤0QZgilfc*noWJp&ehgi Zcf_me*lh Z}J}Lgoehc{cfg
}L_meKYC[`c]QZgilhchl cfg�lf_bn-YC^`_blqlh^`¡.ehgin-Y lf}L_bam[`sjamno^k^`¡.[kWWTwn zZ¤CWJ_mc x�goe JElbS�\]QZ_�am Jeheh_bW~cTteTvnXzv¤
lfchnoWJpJn esp � �1nUX £ N�� lh J}J}Lgoehchl cfesnoWJlf}jn eh_bWjad¡�n _Lgyzo_	c QZ_ Twn ^knb¡o_me+pr[kWJam^k Jpj[kWZYCc QZ_ YCno[]W cf_ )
WJnoWJad_�g�	�noadch[kzo_;\!L n adgiWJWJ_badch[`giWJl�noWjp 
 � n }Lgoehc _ [kWJpJ[kWJYilmS�Twn zZ¤WY	g-_j[]^k[`c ¡�lh Z}j}Qgoeqc
[kl�}Lgocf_bW~ch[kno^k^`¡�lh[ZYC}j^`_meOcfg�[ZY	}j^`_BYC_bW cOc QJnoW�[kW Twn z'Ne_L_bamno Jlh_.teTvnXzv¤�pZg~_bl*WZgoc*WJ_m_bp2n
pZ_bpJ[kamn cf_bp �.qHX ��ehgi Zcf_me�	�goe]Twn#nopjpZeh_blhl'nolqlh[`YiW$Y	_bW~chl []W�c QZ_ q $*SDT W�tWTwn zZ¤	lf¡vlfcf_BYClBp nol
l QZg�x W�[kWdq>[`Yi Zeh_�¢ESP[�_9pZx�QJ_bW�n YCg-_j[k^`_uQZgilfc�p < ��� Y	gyzo_bl�	�ehgAY [`chl ��$ cfgCn q $MpJ[`c�amnoW
_BY	}j^`g�¡	n � lfchn cf_b^`_blql � goe � lfchn cf_
	� j^ ��Y	_ba QJnoWJ[klKY cfg�g-_Jchno[]W\n L�gAX�SEuvchn cf_b^`_blhl�nopJpZeh_blhlh_blXn eh_
g-_Jchno[kWZ_bp$x [`c Q$noW$no Jcfg ) adgiW2sJYi Zeqn ch[kgiW^YC_baKQJnoWJ[]l Y � \�$ �-r �>x�QJ[ka Q� Jlh_bl n\ehgi Zcf_me{nopZzo_me*)
ch[klf_bp	WZ_mc x/goeKJ<}jeh_�s �*cfg*adeh_bn cf_ nOadgAY	} ^`_mcf_]Twn zZ¤{nopJpZeh_blhlbS�uEchn cf_
	  J^ZnopJpJeh_blhlf_bl n eq_'^`_bnolf_bp
	�eqgAY c QZ_�WZ_mc x�goe J� Jlh[]WZY��T¡vWJn-YC[ka � gilfc L�giW$sJYi Zeqn ch[`giWdnXehgocfgEadgi^rzo_meqlh[`giW�¤�� � �GLRn zZ¤ �
� �{R � 
 £AO ��S 
 WJ^k[`Jo_X[]W Twn z'N2pino Zcfg ) adgiW2sJYi Jeqn ch[`giW)noWJp*ehgi Zcf_me�pJ[klhadg�zo_meh¡�}JeqgocfgEadgi^vlh Z}j}Qgoeqc
n eh_uYCnoWJpJn cfgoeh¡	}jeh_meh_��E J[klh[`cf_bl/lf}L_bam[`sJ_bp 	�goe � � �7TvnXzv¤MQZgilfchl�pHYCn Jv[kWZY*c QZ_BY teTwn zZ¤�eh_bnopJ¡
x [`c QZgi Jc�noW~¡�nopJpJ[`ch[kgiWJno^Qeh_��~ j[`eh_BY	_bW~chlmS

XT^klfg2pitWTwn zZ¤T[kl*Y	goeh_�_�z\am[`_bW~c x [`c QMQJgilfchl>n _j^`_�cfg{adgAY Y* JWj[kamn cf_�pJ[`eh_badch^`¡Ox [`c Q�_bnoa Q
goc QZ_me ��x [`c QZgi Zc�c QJ_Cz�N$ch JWJWZ_b^][kWZY �  Jlh[kWJY�n�ehgi Zcf_Cgo}jch[ZYC[klhn ch[kgiW&cf_baKQJWj[ �~ J_oS;XTl�l QJgyx W
[kWCq [kYi Zeh_�¢ESP[�_9pXc QZ_0QZgilhc < ��� QJnol<cfg� J}Lpjn cf_�c QZ_ � X x [kc Q2[`chl)WZ_mx nopjpZeh_blhl�� � �*
/S
- QJ_bW [kcTeq_bad_b[`zo_blOn�pJn chn.}jnoa Jo_mc 	�ehgAY�c QZ_	adgoeheh_blh}QgiWjpJ[kWZY QJgilfc < � �opG[`cOlf_bWjpJl n.eh_m} ^`¡
pJ[`eh_badch^k¡ _ noa J\ Jlq[kWZY�[`chl�WZ_mx	L�gAX�S'T W.tWTwn zZ¤'pEc QZ_Tadgoeqeh_blf}LgiWJpJ[kWJY QZgilfc/[]lXn _j^`_ cfg*lf_bWjp�n
}jnoa Jo_mc/pJ[`eh_badch^`¡ _jnoa J*cfgOc QZ_ Y	g-_j[k^`_RQZgilfc>x [kc QZgi Zc Yogi[kWZY{c QZehgi ZYAQ<c QZ_ ��$ poc QE Jl>nbzogi[]pJ[kWZY

� ?9@ QT_J_W\NUVSXSXUVS�Q�\NU =JUzKs^+Y�\*)._DUVd UV=J_aUV=3KR{ ;
� 	f?9@ Q`_J_W\NUVSXSBMPS�=aYTK�d YT\XK<Q�tJIPU+KNYiKNjJU ��	 _aGaU KNY SXUVOVGD\NMLKseQ�=w_�SXOVQTIZQTtaMZIPMLKse/OVY`=aOVU]\N=aSV{
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X ^`c QJgi ZYAQ<}Jeq[ZYCn es[k^`¡OpZ_blh[`YiWJ_bp 	�goe  JWJ[]amnolfc adgiWjWZ_badch[`giWJl�pEtWTwn zZ¤T[kW cfeqgEpJ jad_bl c x/g�}Qgilqlh[`_j^`_
Y	_baKQJnoWj[kl YCl�cfg YCno[]W chno[kWdY< J^`ch[kamnolhc�lh_blhlh[`giWJl�[]W.lh}j[`cf_{g�	*QJgilfc Y	gyzo_BY	_bW~chlTnoWJp�WZ_mc x�goe J
eh_ ) n cfchnoaKQ$YC_bW chl�p�[ S _oSCR�[ ) pj[`eh_badch[`giWJno^ \  JWJWJ_b^k[kWZY � R�\��{noWJp V _BY	gocf_�uv $_jlhadeq[`}jch[`giW��.V{u��
� �AnUX £ NDp uE_badch[`giW I £vSSNZSPO ��S XTl�[]^k^k Jlfcfesn cf_bp [kW q>[`Yi Jeh_ ¢ES ¤ nHp'c QJ_ RR\�Y	_mc QZgvp 	�goehx�n espJl
Y* J^kch[kamnolfc pJn chn%	�ehgAY c QZ_ lfgi Jeqad_ � 2 cfg*c QZ_�Y	g-_ [k^`_]QZgilfc"< ��� c QZeqgi ZYAQCc QZ_ �!X*S�\]QJ_'nop )
z�noW~chn Yo_Og�	1RR\ [kl/c QJn c�ehgin-YC[kWZY QZgilfchl�amnoW�eh_b^k¡	giW�c QZ_Tnyz�no[]^kn _j[k^k[kc ¡	g�	1lh[ YC[k^kn e�Y* J^kch[kamnolfc
lf_mehzv[kad_bl{cfgw[`chl � $�eh_mYin eqpj^`_blhl{g�	 YCgyzo_BY	_bW~cmS�\]QZ_�� X QJnol{cfg�adeq_bn cf_ 	�goehx�n eqp�ch JWjWZ_b^kl
cfg&c QZ_�zE[]lh[`cf_bp:WZ_mc x�goe J 	�goe	_mzo_meh¡�lq[kWZYi^`_0Y< J^`ch[kamnolfc QZgilhcmS \�QZ_ �!X�Y* jlfc _L_�amn } n _j^`_



O £
g�	Xeh_bad_b[kzE[kWJY�t&�'� eh_m}LgoehchlTc QZehgi JYAQ n�eq_mzo_meqlf_)ch JWJWZ_b^ 	�ehgAY�c QZ_ Y	g-_j[k^k_ QZgilhc�p < ��� pr[kW
goeqpZ_meOcfg�pJ_mcf_meKYC[kWZ_)x�Qj[kaKQ�Yoehgi J}jlGQJnbzo_ _Q_m_bW lh 2_jlhades[`_L_bp�cfgZS�\ gwnbzogi[kp2n-Y _ [`Yi J[`c ¡�giW
c QZ_ � X�pJ J_<cfgFY	g-_j[k^`_ QZgilfchl�x�QJ[ka Q^Y\nb¡&aKQZgEgilf_\[]pZ_bW ch[]amno^ lhgi Zeqad_CnopJpZeq_blhlf_bl 	�goe�c QZ_b[`e
t+�,� 	  JWJadch[kgiW7pE[kc�[]l�WJ_bad_blhlhn eh¡ 	�goe�c QZ_ � X cfg	[kpZ_bW~ch[ 	�¡Cc QZ_O[klhlq Z_me/g�	 n<}jn ehch[kam J^]n e�t&�'�
Y	_blhlhn Yo_oSo\�QJ[kl eh_��E J[`eh_bl c QZ_�� X,cfg�WJgocf_�x�QJ[ka Q)ch JWJWZ_b^Ec QZ_'t&�'� Y	_blhlqn Yo_'n eheq[`zo_bp
	�ehgAY�S
\]QZ_'teTvnXzv¤Olh}Q_bam[Zsjamn ch[`giW	pZgE_bl�WZgoc eh_��E J[`eq_ 	  J^k^'Twn zZ¤uY* J^kch[kamnolfc�ehgi Zcf_me�	  JWJadch[kgiWJl>giW	c QZ_
�!X noWJp Y< J^`ch[kamnolhch[kWZY0YCnb¡ _L_)}Lgilhlh[`_j^k_�cfg�noa QJ[`_mzo_Cc QZeqgi ZYAQ&n�}Jehg(�E¡&t+�,� pZ_mzv[kad_-p1nol
l QZg�x W�[kW q>[`Yi Zeh_;NZS I S \1g&eh_
	�eh_bl Q�c QZ_WYCg-_j[k^`_dQZgilfc �Vl	am Zeqeh_bW c Y< J^`ch[kamnolhc<Yoeqgi Z} Y	_BY
)
_L_meql QJ[`}$[kW 	�goeKYCn ch[`giW7p c QZ_��!X Y* JlhcTno^klhg�}L_meq[`gvpJ[kamno^]^`¡\cfeqnoWjl YC[`c{t+�,� �E Z_meh¡WY	_blqlhn Yo_bl
c QZehgi ZYAQwc QZ_Och JWJWZ_b^Lcfg\c QZ_ Y	g-_j[]^`_GQZgilfcmS

T W c QZ_ VTu Y	_mc QZgvp7pOn Y	g-_j[k^k_ QJgilfcwamnoW 
fgi[kW n Y< J^`ch[kamnolhc�Yoehgi Z} zv[kn�n � ^`gvamno^ �
Y* j^`ch[kamnolfc	ehgi Jcf_meCgiW c QZ_�	�goeh_b[`YiW,WZ_mc x�goe J _L_b[kWZY�zE[]lh[`cf_bpGS XTlCl QZg�x W [kW q>[`Yi Jeh_�¢ES ¤�_9p
c QZ_0Y	g-_j[k^k_ QZgilfc�p6< ��� Y* Jlhc< Jlh_.[`chl�L�gAXMp � � �*
 noWJp:WZgoc)c QZ_ � gAY	_WXTpJpZeh_blql�p � � 

pZ_blfch[kWjn ch[`giWwgo}Jch[kgiW�x�QJ_bW�lf_bWJpj[kWZY�t&�'� YC_blhlhn Yo_bl{cfg.c QZ_*^`gvamno^(Y< J^`ch[]amnolfc ehgi Jcf_me{tFV 2[kW:c QZ_eq $*S \]QZ_�eqgi Zcf_me�tFV 2 	�goehx�n espJl�Y< J^`ch[kamnolfcCpjn chn�pJ[`eh_badch^k¡�	�ehgAY6c QZ_wlhgi Zeqad_ � 2cfgwc QZ_�Y	g-_ [k^`_ QZgilfc < ��� S�\�QZ_	pJ[`eh_badcOlf_bWJpj[kWZY�g�	�pjn chn 	�ehgAY c QZ_	ehgi Zcf_me�tFV 2 [kl{giWj^`¡
n }J}j^k[]amn _j^`_'x�Qj[k^`_�c QZ_uY	g-_j[k^k_�QZgilfc�[kl�n c/c QJn c 	�goeh_b[`YiW.^k[kW2JQS*\�QZ_!QZgilhc3< ��� QJnol/cfg	WZgoch[ 	�¡
c QZ_0Y* j^`ch[kamnolfc*ehgi Zcf_meC[kW2c QZ_�WZ_mx WZ_mc x�goe J2[kc Y	g�zo_bl	cfg�g�	 [`chl Y< J^`ch[kamnolfc)lh 2_ lhadeq[`}Jch[kgiW
lfchn cf_oS
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\]QZ_�t$R�giWZ_ � L�nol � O � x�nol\c QZ_esJeqlfc	_ �v}L_meq[ZY	_bW~chno^'WZ_mc x/goe J�nyz�no[k^]n _j^`_wcfg�c QJ_weh_blf_bn eqa Q
adgAY�Y< JWJ[`c ¡ 	�goe\pZ_mzo_b^kgo}j[kWZY�noWJp cf_blfch[kWZY Y< J^`ch[]amnolfc	}Jehgocfgvadgi^klmS \�QZ_$t$R/giWJ_wx�nol�adeh_ )
n cf_bp.}Jeq[ZYCn es[k^`¡)pJ Z_ cfg<c QZ_{^knoa J�g�	(Y< J^`ch[kamnolfc/ehgi Zch[kWJY*lh Z}j}QgoeqcX[kWCc QJ_ x []pZ_me/adgAY�YC_meqam[kno^
T W~cf_meqWZ_mc>pJ Zes[kWZY�c QJn c>}L_meq[`gvpGS �1n eqYo_�lqamno^`_�Y< J^`ch[]amnolfc pJn chnTnoWJp*Yoehgi Z} YCnoWJn Yo_BY	_bW~c Y	_bn )
lh Zeh_BYC_bW chlTadgi J^kpe_Q_*adgiWJpJ Jadcf_bp$giWwc QZ_	t$R/giWJ_oS�\]QZ_�[]WJ[`ch[kno^7Y< J^`ch[kamnolhc Yoehgi Z}$eh_blf_bn eqa Q
noWJp YC_bnolh Zeh_BY	_bW~chl�x�_meh_.adgiWJpJ Jadcf_bp2noWJp&eh_m}Lgoehcf_bp _~¡ XT^ZY	_mehgoc Q � X X �Al ��Sd\]QZ_\lfch jpZ¡
x�nol cfg nolqlh[klfc [kW�lha QZ_bpJ J^k[]WZY�g�	Zx/goes^kpZx [kpJ_�t$R�giWZ_�_mzo_bW chl x�QJ[]aKQ�n eh_/c ¡E}j[kamno^k^k¡{noWjWZgi JWJad_bp
n-QZ_bnop�g�	'ch[ZY	_�[kW2n�Yi^`g-_ no^ Y< J^`ch[kamnolhc<lf_blqlh[`giW�pJ[`eh_badcfgoeh¡oS \]QZ_�eh_blf_bn eqa Q:adgiWJpJ Jadcf_bpC_E¡
X ^ Y	_mehgoc Q�x�nol�cfgCpZ_mcf_meKYC[]WZ_{c QZ_{cf_BY	}Lgoeqno^GnoWJp�lf}jn ch[]no^Glfchn ch[klfch[kaml�g�	&Y< J^`ch[kamnolfc�lf_blqlh[`giWJl
 Jlh[kWJY QJgilfchl � ^k[klhcf_bWJ[kWZY�pJ Zeqn ch[kgiWJl)noWJp�c QZ_b[`eCpj[klfchnoWJad_bl 	�ehgAY?c QZ_$lfgi Zeqad_oS \]QJ_.eq_blh J^`chl
l QZg�x/_bp QJgyx c QZ_	Yo_bWZ_mesno^ Y* J^kch[kamnolfcO^k[klfcf_bWJ_me _L_BQJnyzE[kgi Ze{giW&c QZ_Ct�R�giWZ_\x�nolmS � gyx�_mzo_me
c QZ_m¡ x�_meh_wWZgoc	n _j^k_.cfg&lf}L_bam[`s amno^k^`¡�pJ[klhch[kWZYi J[klKQ noW~¡ Yoehgi Z} YCnoWjn Yo_BY	_bW c�aKQJn eqnoadcf_mes[kl )
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�nt � � UVE�YTKNU!�DGJtaSXO]\NMPdaKNMPY`=

q [kYi Zeh_�¢ES ¤'m�t$ J^`ch[]amnolfc'[kWwt�g-_j[k^`_GTwn zZ¤ES

ch[kaml�WZgoe�}Jehgyzv[kpZ_{lf}L_bam[`sjaTlh[`YiWjno^k[kWZY�_�z�am[`_bWJad¡gYC_bnolh Zeh_BY	_bW~chlmS \�QZ_ YC_bnolh Zeh_BY	_bW~chl�x�_meh_
_jnolf_bp:giW�c QZ_eTvnXz�N�pZ_bWjlf_WY	gvpZ_WX{uJt Y	gvpZ_b^�noWJp:c QJ_m¡�x�_meh_w^k[ YC[`cf_bpC_~¡�c QZ_�am^kgilf_bp
ch JWJWZ_b^`_bp.WJn ch Zeq_ g�	 c QZ_�t�R�giWZ_�WJ_mc x�goe J S T W.c QZ_{_bn eq^`¡.pJnb¡vl�g�	�Y< J^`ch[]amnolfc/eq_blf_bn eqaKQ9pZc QZ_
pZ_blh[`YiW*g�	 eqgi Zch[kWZYT}Jehgocfgvadgi^kl>noWJp)Yoehgi Z} YCnoWjn Yo_BY	_bW c Y	_baKQJnoWj[kl YCl x�_meh_�g�	�QJ[`YAQ<}Jes[`goeq[`c ¡
x�QJ[k^`_Tc QZ_GT yOtFn#lh[kYiWJno^k[kWZY<_�z\am[`_bWjad¡.x�nol WJgoc'lh 2z\am[`_bW~ch^`¡�_ �E}j^kgoeh_bpGS

fg�',A�H� 65���	� �.4����3��"2�3��<��;�����,� @ "D4�"$���'=>�'45� � �3�D�+�7,A��%
\]QZ_�sJeqlfc*T y�ten&cfesn z\aRY	_bnolh Zeh_BYC_bW c�noWJp)}L_me 	�goeKYCnoWJad_�eh_blh j^`chl nyz�no[]^kn _j^`_�[kW<c QZ_�am Zeheh_bW~c
^k[`cf_meqn ch Zeq_\n eh_�adgiWJpJ Jadcf_bpC_E¡ �1[kn g � � � ��� ��S&�1[]n g �Vl<lhch JpZ¡�[kpZ_bW~ch[`sJ_bl�c QZ_;T yOtFn zZ¢$noWJp
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T y�tenXzHO lh[`YiWjno^k[kWZY�}L_me 	�goeKYCnoWJad_�}L_bWJno^`ch[`_bl<pJ Z_�cfg c QJ_b[`e �E Z_meh¡ noWjp eh_blh}QgiWjlf_gY	_ba QJn )
WJ[kl YwS,�1[]n g�}Jehgo}Lgilf_bp	noW�no^`cf_meqWJn ch[`zo_ Yoehgi Z} YCnoWjn Yo_BY	_bW c/}Jehgocfgvadgi^jamno^k^k_bp	c QZ_�V _bad_b[`zo_me*)
[kWJ[`ch[]n cf_bp^yTehgi J}�t$noWJn Yo_BY	_bW~c n ehgocfgvadgi^��.V]yOtFn � x�QJ[ka Q$adgAYM_j[kWJ_bl c QZ_)nopZz noW chn Yo_bl�g�	
T y�tenXzv¢�noWJp�T yOtFn z2O�x [kc QZgi Zc noW~¡Cn }J}jn eh_bW~cX}L_me 	�goeKYCnoWJad_ pZ_mYoeqnopJn ch[`giWrS&\�QZ_�V]yOtFn
Y	_blhlhn Yo_bl�noWJp ch[ZY	_meql{n eh_C[k^]^k Jlfcfeqn cf_bp$[kW q>[`Yi Zeh_	¢ES l _rS T W c QZ_	lfcf_bnopZ¡�lfchn cf_-prc QZ_ Y< J^`ch[ )
amnolfc]QZgilfc�p < 2 lf_bWJpjl�n�L� Jeheh_bW~c�uEchn cf_ V _badgoeqp � L'uHV �oYC_blhlhn Yo_Ocfg	eh_
	�eh_bl Q�c QZ_GY* j^`ch[kamnolfc
ehgi Zcf_meBpjtFV 2 g�	�[`chl am Zeheh_bW~c'^k[klfcf_bWj[kWZY)lfchn cf_*noWJp�lf_mchl'n	ch[ZYC_me	� 2 	�goe'c QJn c eh_badgoeqpGS

- QZ_bW�goc QZ_me Y* j^`ch[kamnolfc QJgilfchl�x [kc Q&c QZ_\lhn-YC_�^k[klhcf_bWJ[kWZY�lfchn cf_.giW�c QZ_�^k[kW2J$eh_bad_b[`zo_
c QZ_�lhn-Y	_ L'uHV p/c QZ_m¡,no^klhg2eh_blh_mc�c QZ_b[ke�g�x W(ch[ZY	_me 	�goe�c QJn c.eh_badgoeqpGS T 	Oc QZ_ ^][klfcf_bWJ[kWJY
lfchn cf_bl�g�	rc QZ_uQZgilfc < 2 pZg<WJgoc�a QJnoWZYo_{x [`c QJ[]WCc QZ_Tch[ZY	_ � 2 pvc QZ_uQZgilfc�lf_bWJpJl/gi Zc�n)lh[ZYC[k^]n e
L'uHV n Yino[kW7p cfg�WZgoch[ 	�¡,tFV 2 cfg>Jo_m_m} 	�goehx�n eqpJ[kWZY>Y* J^kch[kamnolfc�pjn chnvS XTl�[k^k^k Jlhcfeqn cf_bp [kW
q>[`Yi Zeh_�¢ES l nHp�T yOtFn z2O	amno Jlh_bl'noW�[ZYC}j^`gilh[`giW�g�	>eh_m}j^`¡gY	_blhlhn Yo_bl
� L'uHV�� � ��� ��x [`c QZgi Zc
c QZ_MQJgilfcTlq Z}J}Jeh_blqlh[`giW0Y	_ba QJnoWJ[kl YwS 
 Wj^k[`Jo_ T yOtFn z2O'p c QZ_)WE $Y _L_me g�	oV y�ten Y	_blqlhn Yo_bl
pZgE_bl'WZgoc'[kWJadeq_bnolf_�^k[kWZ_bn es^`¡	x [`c Q�c QZ_�WE $YM_L_me�g�	 Y< J^`ch[kamnolhcRQJgilfchl � ��� nol [k^]^k Jlfcfeqn cf_bp.[kW
q>[`Yi Zeh_�¢ES l _rS V]yOtFn,no^]lfg	[kW cfeqgEpJ jad_bl�n	lh_b^ 	 ) lh¡EWJa QZehgiWJ[]lf_bp\eq_
	�eh_blKQ�ch[ZY	_me _jnolf_bp�giW�_bnoa Q
Y* j^`ch[kamnolfc�Yoehgi J}rS T 	>c QZ_meh_�n eh_�goc QZ_me!QZgilhchl'giWwc QJ_�^k[kW2J.^k[klfcf_bWj[kWZY<cfg�pJ[ �L_meh_bW~c]Y* j^`ch[kamnolfc
aKQJnoWjWZ_b^kl�pEc QZ_{lf_b^ 	 ) lf¡EWjaKQZehgiWj[klf_bpCch[ Y	_meql � 2 noWJp � % _bWJlh Zeh_ c QJn c]L'uHV	Y	_blhlhn Yo_bl�n eq_Tlf_bW~c
x [`c Q�noW�_mzo_bW$pJ[klfcfes[`_j Zch[`giW�gyzo_meTch[ZY	_oS

V]yOtFn [kl<zo_meh¡:lh[ZY	}j^k_�[kW�adgAY	}jn eq[]lfgiW�cfg T yOtFn zZ¢ noWJp T yOtenXzHOESC\]QZ_meh_�[kl)WZg
WZ_m_bp 	�goe�n�lf}L_bam[`sja �E Z_meq[`_meOnoWJp QZ_bWjad_CWZg�ch[ZY	_meql{goeMY	_blhlhn Yo_bl�n eq_Ceh_��E J[`eh_bp�nol�l QJgyx W
[kW q>[`Yi Zeh_�¢ES l nvS	\]QZ_WV]yOtFn lh[`YiWJno^][kWZY _�z\am[`_bWJad¡�[ZY	}jehgyzo_BY	_bW~chl	g�zo_megT yOtFn zZ¢�noWJp
T y�tenXzHO)n eh_�pj[klham Jlhlh_bp.[]W�uv_badch[`giW0NZS ¢ESSNZS \�QZ_O Jlf_{g�	*V]yOtFn,[]l�p2QZgyx�_mzo_meBp WJgoc�lq J[`chn _j^`_
	�goe!Y	g-_j[k^`_uY< J^`ch[kamnolfc QZgilhchl�x�QJ[ka Q�n eh_�WZgoc'nyx�n eh_�g�	 [ZYC}Q_bWjpJ[kWZY Y	gyzo_BY	_bW~chlTnoWJp0QZ_bWJad_
amnoWJWZgoc  Z}GpJn cf_�c QZ_�eqgi Zcf_meqlmS \]QZ_ V]yOtFn Y	_ba QJnoWJ[klKY no^klfg�[kWJadeq_bnolf_bl>c QZ_'adgAY	}j Jchn ch[`giWJno^
adgAY	}j^`_ �Z[`c ¡ g�	 c QJ_�_bWJp QZgilfchl	pJ Z_�cfg&c QZ_�WZ_m_bp:cfg Jo_m_m} lhchn cf_�noWJp:ch[ZY	_mesl 	�goeCno^k^�c QZ_
^k[klfcf_bWj[kWZY)lfchn cf_bl�p�Y\n JE[kWJYC[`c' JWJlh j[`chn _j^`_ 	�goeTlh[ZY	}j^k_TnoWJp�aKQZ_bn } pZ_mzE[]ad_blmS

fg�'"D%R ��=>�F ���"D4�
 �o�D�3� � ���$�3�7,A��%

\]QZ_�V _bno^�\ [ZY	_]\ eqnoWJlf}Lgoehc nXehgocfgvadgi^ �.V&\]n � �Vu$LRq�� � ¤ �5QJnol _Q_m_bW\}Jehgo}Lgilf_bp	cfg<gyzo_mesadgAY	_
c QZ_�}jnoa Jo_mc ^kgilhl>noWJp)pZ_b^knb¡*pJ[klhnopZz noW~chn Yo_bl>g�	D_L_blfc _ �Qgoehc>eh_bno^ )�ch[ZY	_�pJn chn{pZ_b^k[`zo_meh¡�c QZehgi ZYAQ
c QZ_�T W~cf_meqWZ_mcmS V&\]n�}Jehg�zE[]pZ_bl []W 	�goe YCn ch[`giW 	�goe�n{^k[klfcf_bWJ_me1cfg{eh_badgiWJlfcfes Jadc>c QZ_�pjn chnTlhcfeh_bn-Y0p
goe�pZ_mcf_badc*c QZ_CYin }jlOc QJehgi ZYAQ&}jnoaKJo_mc<^kgilhl{x [`c QJ[]W$c QJ_\lfcfeh_bn-Y�SgV*\�n no^klhgw[kpZ_bW~ch[`sJ_bl{c QZ_
pJn chn�}jny¡E^`ginop�c ¡E}Q_CnoWjp&lf_blhlh[`giW YC_BY _L_meqlOnoWJp�ch[ Y	_blfchn-Y	}jl{c QJ_CpJn chnwlfg�eh_bad_b[kzo_meql�amnoW
eh_badgiWJlfcfes Jadc*nwlh_bWJpZ_me��Vl*pJn chn�lfcfeq_bn-Y [kW�ch[ZY	_\nol�x/_b^k^/nol�[kW lf}jnoad_oS0\]QZ_ V&\]n L�giW~cfehgi^
n ehgocfgvadgi^%�.V&\!LRn � �Vu$LRq�� � ¤'p�uE_badch[kgiW,¤ESV£ � [klC jlf_bp�[kW�adgiW 
h JWJadch[`giW:x [`c Q V&\]n S V&\!LRn
[klM_jnolf_bp�giW�c QZ_�}L_meq[kgEpJ[]a	cfeqnoWJl Y\[klhlh[`giW�g�	 adgiW~cfehgi^�}jnoa Jo_mchl	cfg&no^k^/}jn ehch[]am[`}jnoW~chl*[kW2c QZ_
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q>[`Yi Zeq_�¢ES l mRL�gAY	} n eq[klfgiW�g�	*T y�tenXzHO\noWJpwt+�,�Tzv¢Ccfg V]yOteniY	_blhlqn Yo_bl noWJp�ch[ Y	_meqlmS

lf_blhlh[`giW9pE Jlq[kWZY<c QZ_Olhn-Y	_OpJ[klfcfes[`_j Zch[`giWgY	_baKQjnoWJ[kl Y nol�c QZ_�pJn chn<}jnoaKJo_mchlmS V&\]n*p$QZg�x/_mzo_me+p
pZg~_bl WZgoc{lf}L_bam[ 	�¡�noW~¡�lf}L_bam[`sjaO JWjpZ_meq^`¡v[kWZY	WZ_mc x/goe J�goe cfeqnoWjlf}Lgoehc }JeqgocfgEadgi^kl�_j ZcTamnoWe_L_
 Jlf_bp 	�goe pJn chn	cfeqnoWjl*	�_me cfg Y* j^`ch[`}j^`_{pZ_blfch[]WJn ch[`giWJl� Jlq[kWZY Y* j^`ch[kamnolfch[kWJYZS

\]QZ_uJEWJgyx W�}Jeqg-_j^`_BYCl�g�	�V&\]n goeq[`Yi[kWJn cf_ 	�ehgAY c QZ_ V&\!LRn }jn ehc � VTu �-r ��S/UXnoaKQ�WZ_mx



O�N

V&\]njY	_BYM_L_me _L_BQJnyzo_bl�[kWJ[kch[kno^k^`¡�^k[`Jo_)[`cO[klTc QZ_)giWJ^`¡eYC_BY _L_meOg�	Xc QJ_<Yoeqgi Z}rS XT^k^&V&\!LRn
Y	_BYM_Q_mesl/lf_bWjp\}jnoaKJo_mchl'[kW\c QZ_b[`e 	�no[`e�l QJn eq_ g�	(V&\!LRnC_jnoWjpZx [kpZc QrS�X WZ_mx Y	_BYM_L_me�QJgyx�)
_mzo_meBp WJgocGJEWZg�x [kWZY�g�	�noW~¡$goc QZ_meMY	_BY _L_meqlBp9_L_b^k[`_mzo_blOno^k^>g�	�c QZ_ _jnoWJpJx [kpZc QF_L_b^`giWZYil{cfg
[`cmSu\]QJ[klTamno Jlf_bl{adgiWZYo_blfch[kgiW&nol Y\noW ¡^V*\�n lf_blhlh[`giWjl _ �2QJ[`_j[kc n\esn }j[kp [kWJadeh_bnolf_)[kW$Yoehgi Z}
Y	_BYM_Q_mesl QJ[`}wn cTad_mehchno[kWw}Lgi[kW~chl []W�ch[ZY	_oSR\]QZ_�adgiWJYo_blfch[`giW [kl pJ J_�cfg�[kWjnoamam Zeqnoam[`_bl [kW�c QZ_
Yoehgi Z}�lh[��m_\_blhch[ZYCn cf_bl<g-_Jchno[kWZ_bp _~¡�^][klfcf_bWJ[kWJY�cfg$c QZ_�Yoehgi Z}rSW\ g _blfch[ZYCn cf_.Yoehgi Z}�lh[��m_bl�p
QZgilfchl Y< Jlfc�pJ_mcf_meKYC[kWZ_)c QZ_�W~ $YM_L_meOg�	�pj[klfch[kWJadcGY	_BYM_L_meql{x�QJ[]aKQ&lf_bWJp V&\!L n }jnoaKJo_mchlmS
X  JWJ[ �E Z_C[kpZ_bW~ch[`sJ_me 	�goe�_bnoa Q QZgilfc Y< JlfcM_Q_Clhcfgoeh_bp�	�goe*adgi jW ch[kWJYw}j Zeh}Lgilf_blbSgqZgoe)^kn ehYo_
Yoehgi Z}jlBp2Jo_m_m}j[kWZY\lq JaKQ$nClfchn cf_*pJg~_bl'WJgoc lhamno^`_oS �T_BYC[`eqam[ �Vl � �TR�£AO�� lfch JpZ¡.giW�c QZ_*adgAY	}jn )
eqn _j^`_T}L_me 	�goeKYCnoWJad_ _L_mc x�_m_bW0T y�tenXzHO)noWJpdV&\]n adgiWjam^k JpZ_bl�c QJn c�c QZ_ 	�goeKY	_me QJnolR_L_mcfcf_me
^kn cf_bWJad¡&}L_me 	�goeKYCnoWJad_oS0\]QJ_meh_\n eh_.WZgeJvWZgyx W adgAY	}jn esn _j^`_�lhch JpJ[`_blG_  Zc�x [`c Q�c QZ_\_ �vcfeqn
adgiW cfeqgi^'}jnoaKJo_mchl�eq_��~ J[keh_bp V&\]n�lh¡Elfcf_BY\l�p�V&\]n�x [k^]^ _L_�^k_blhl	_�z\am[`_bW~c 	�goe\Yoehgi J} YCnoW )
n Yo_BY	_bW~cTlh[kYiWJno^k[kWZY<c QJnoWeT yOtFn S�qJ Jehc QZ_me lfch jpJ[`_bl'WZ_m_bpwcfg _L_�amn eheq[`_bpwgi Zc'cfg�pJ_mcf_meKYC[kWZ_
lh[`YiWJno^][kWZYOgyzo_me QZ_bnop.}Q_me 	�goeKY\noWJad_ nopZz noW chn Yo_blbS $ g<lfch JpJ[k_bl QJnyzo_!_L_m_bWCadgiWJpj Jadcf_bp\giW�c QZ_
 Jlf_Og�	 V&\]n 	�goe]Twn zZ¤)lf¡vlfcf_BYClmS

@ ��%��3��,A"$
B� 
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��3�'4����;/W��
B,A�'6��'� �
\]QZ_<am Zeheh_bW~cTnyz�no[]^kn _j^`_�eq_blf_bn eqaKQ&^][`cf_meqn ch Zeh_<pZgE_bl WZgocT}Jehg�zE[]pZ_�noW~¡w}L_me 	�goe YCnoWJad_*lhch JpJ[`_bl
	�goe�t&�'�Tz I � �uq � ��� ��S*XTl pj[klham Jlhlh_bp�[kW<uv_badch[`giW<¢ESPOES I p~[kW�goeqpJ_me1cfg{lh Z}J}Lgoehc uJuJt p t+�,� z I
QJnop�cfgg_Q_� J}Lpjn cf_bp�cfg�[kWJam^] JpZ_{c QZ_<uJuJt nopJpJeh_blhl�eqnoWJYo_-pJc QZ_ Y< J^`ch[kamnolhc lfgi Zeqad_ sj^`cf_meq[kWJY
amn }jn _j[k^][`ch[`_bl'noWJp$c QZ_*}Q_me ) lfgEaKJo_mcO^k[klfcf_bWJ[]WZYClfchn cf_blmS \]QZ_*WJ_mx 	  JWJadch[`giWjno^k[`ch[`_bl'[]W cfehgvpJ Jad_bp
[kW�t+�,� zZ¢�eh_blh J^kcf_bp$[kW Y	goeq_ Y	_blqlhn Yo_bl{eh_��E J[`eh_bp$cfg�noaKQJ[`_mzo_	Yoeqgi Z}^Y\noWJn Yo_BY	_bW~cmS \]QZ_
t+�,�Tzv¢�}Jehgocfgvadgi^ WJ_mx 	  JWJadch[`giWjno^k[`ch[`_bl noWjp 	�_bn ch Zeh_bl/x [k^k^jn �Q_badc�[`chlX}Q_me 	�goeKY\noWJad_���	�goe/_ � )
n-Y	}j^`_-p c QZ_'lh[`YiWJno^][kWZY ^][kW2J�cfeqn z�a'adgiW cfes[`_j Zch[`giW)noWJp)YoesnoW~ J^]n eq[`c ¡���_j Zc�lh jaKQCnOadgAY	} n eq[klfgiW
QJnol'WZgoc�_Q_m_bW�}L_me 	�goeKY	_bprS

|{WZ_/g�	Jc QZ_RsJeqlhc t&�'�Tzv¢Tlfch jpJ[`_bl x�nol>adgiWJpJ jadcf_bp<[]W T $!V�TvXF2�� S \]QZ_ T $ V]TwX�eh_blf_bn eqa Q
Y	_bnolh Zeq_bpCt+�,� zZ¢O[ZYC}j^`_BY	_bW~chn ch[`giW)lf}L_bam[`sja�[kW~cf_meqnoadch[`giW	noWJp)eq_blf}LgiWJlf_�ch[ZY	_�}jn esn-Y	_mcf_meql
x [`c QJ[]W.noWwgo}Q_mesn ch[kWZY	lf¡vlfcf_BY � XOuv£AO ��So\]Qj[kl�lfch JpZ¡�x�nol adgiWJpJ Jadcf_bp�n c'c QZ_O_bn eq^`¡�lfchn Yo_*g�	
c QZ_�t&�'�TzZ¢'lf}L_bam[`s amn ch[`giW�noWJpMQZ_b^`}L_bp{eh_blf_bn eqa QZ_meql  JWJpZ_meslfchnoWJp�noWJp�[ZY	}Jehg�zo_ c QZ_�t+�,� zZ¢
Y	gvpJ J^`_'x [`c QJ[kW)go}L_meqn ch[kWJY*lf¡vlfcf_BYCl�noWJp;YCn Jo_Onbz no[k^kn _j^`_ c QJ[kl 	  JWJadch[kgiWJno^k[`c ¡<cfg<c QZ_{n }J}j^k[ )
amn ch[`giW�^]nb¡o_me�	�goeTujuZt  Jlhn Yo_oSR\]QZ_Ox�goe J�[kW0T $!V�TvX _~¡0XTlhn _bpJn � X{uv£AO ��YCno[kWJ^k¡\_ �v}jnoWJpJl
giW.c QZ_TadgAYC}j^`_ ��t$ J^`ch[kamnolfc'uEgi Zesad_ q>[k^`cf_mes[kWZY � t�uHq �X}Jehgvad_bpJ Zeh_-pEn }J}j^k[`_bp\cfg	n NZSSNiR'u � 2R2
Jo_meqWZ_b^ S;X�	�cf_me<}Jeh_blf_bW~ch[kWZY�c QZ_�[ZY	}j^`_BYC_bW chn ch[`giW adgiWJad_m}Jc*noWjp�pZ_blh[`YiW9p�XTlhn _bpJnw}jehgyzv[kpZ_bl
Y	_bnolh Zeq_BY	_bW chlCcfg�_mz�no^] Jn cf_wc QZ_w[ZYC}j^`_BY	_bW~chn ch[`giWC_L_BQJnbzv[`gi ZeC JWjpZ_me	z�n es[`gi Jl)go}L_meqn ch[kWZY
:��V?s=JS9KNMLKNGDK
	 Q�KNMPYT=wQTI r U � UVO<jJU]\NO<jJU p =q? =ah Y�\NE&Q�KNM �3GJU p K p =1;>GDKNY`E&Q�KNM �3GJU�� |R}s}]~W� �T�-�����>� �P��� � �D� � � �:X: � U]\*)7UVIPU]e��WYTh Ks^ Q-\NU r UVA`UVIPY`dJE�U]=WK�YTd U]\<Q�KNMP=JvHS9eDS9KNUVE \NU]E&QTMP=JS Q�d Y`daGJIZQ�\ U��Dd U]\NMPE�UV=3K<Q�KNMPY`=�Q�=w_gKNUVS9K 
MP=Jv.dJIZQ�KXh YT\NE h Y�\>E&Q�=3e&?s=3KNU]\N=JUzK \NUVIZQ�KNUR_�KNU]Ozja=JY`IPYTv`MPUVS>QT=w_�da\NYTKNY3O]Y`IPSV{



O-[

adgiWJpJ[`ch[`giWjlmS>\]QJ_�x/goe J:pZgE_bl�p QJgyx�_mzo_meBp�}Qgi[]W c<gi ZcCc QJn c	c QJ_�t+�,� zZ¢&[ZYC}j^`_BY	_bW~chn ch[`giW
QJnolCcfg>_Q_$lh Z}J}Lgoehcf_bp 	�goe.no^]^�c QZ_�_bWjp pZ_mzv[kad_bl 	�goe�ujuZt cfg x�goe J�p�[`c�[kl\adgAY	} ^`_ � noWJp
_j ZeqpZ_bWjlfgAY	_oSg\�QZ_�lfch jpZ¡ pJg~_bl<WZgoc*[]WJam^k JpZ_ Y	_bnolq Zeh_bp�eq_blh J^`chl%	�goe<lh[`YiWJno^k[]WZY�_�z\am[`_bWJad¡
WZgoe noW�noWjno^`¡Elq[kl 	�goeTnoWw_bWJp )�cfg )�_bWJp$t&�'�TzZ¢)}L_me 	�goe YCnoWJad_�}Jes[ZYCn eq[k^k¡CpJ Z_Ocfg\c QJ_�^knoa J�g�	
nbz no[k^kn _j^`_{x []pZ_ ) lhamno^`_O_ �v}L_meq[ZY	_bW~chno^G[ZY	}j^k_BY	_bW chn ch[kgiWJlmS

\]QZ_�V U $ X \'U V�2 % eh_blf_bn eqa Q\Yoeqgi Z}\[kl�_ �v}L_meq[ZY	_bW~ch[kWZYOx [`c Q Twn zZ¤GY* j^`ch[kamnolfcXpJ_m}j^`gy¡ )
Y	_bW cC[]lhlh Z_bl
	�goe�s �v_bp�WZ_mc x�goe Jvl � t ¤ R���S�L� Zeqeh_bW ch^k¡-pXc QZ_b[`eCWJ_mc x�goe J�[kl	lf_mch Z} x [`c Q�noW
V�n x�QJ[]aKQ�ch JWJWZ_b^]lMTwn zZ¤^Y* j^`ch[kamnolfc<}jnoa Jo_mchl�[kWCTvnXz�N& JWj[kamnolfc)}jnoa Jo_mchl 	�goe	Yi^`g-_ no^�}jn e*)
ch[kam[`}jnoW~chlmS]\]QZ_m¡WQjnbzo_	WZgoc _ �v}L_meq[ZY	_bW~cf_bp$x [`c Q ujuZt _j Zc c QJ_m¡w}Jehg�zE[kpJ_�[kW 	�goeKYCn ch[`giW�giW
c QZ_)Yo_bWZ_meqno^ Y< J^`ch[kamnolfc{}JeqgocfgEadgi^ p adgiW2sJYi Zeqn ch[kgiW&noWJp�n }J}j^k[kamn ch[kgiW []lhlh Z_bl _jnolf_bp�giW�c QJ_b[`e
_ �E}L_meq[`_bWjad_oS T W&uE_badch[`giW NZS ¢'pGc QZ_ Y	goeh_	lf}L_bam[`s a�lfgi^k Jch[`giWJl }Jehgo}Lgilf_bp$cfg�[]WJadeh_bnolf_<gyzo_meqno^]^
^k[kW2J>_jnoWJpZx []pZc Q�_�z\am[`_bWJad¡�n eh_$}Jeh_blf_bW~cf_bpGS	\]QZ_blf_w}jehgo}Lgilf_bp lfgi^k Jch[`giWJlCpZgiW � c\pJ[`eh_badch^k¡
nopJpZeh_blhl�c QZ_GY< J^`ch[kamnolhc/Yoehgi J}WYCnoWJn Yo_BY	_bW~c�_�z\am[`_bWJad¡g_j Zc�^`gEg-JEl�n c'lfgAYC_Tgoc QJ_me'nolf}L_badchl
g�	 [ZYC}Jehgyzv[kWZY)c QZ_�Yo_bWZ_meqno^r^k[]W2J�_jnoWJpJx [kpZc Q� Jlhn Yo_oS�\]QZ_�lfgi^] Zch[`giWJl�}Jes[ZYCn eq[k^k¡	_ �Ecf_bWJpwc QZ_
^k[kW2J^_jnoWJpZx [kpZc Q&eh_bnoa Q�noWJp2_�z\am[`_bWJad¡&c QZeqgi ZYAQ c QJ_.[kW~cfehgvpJ Jadch[`giW g�	'_ �vcf_meqWJno^�WZ_mc x�goe J
pZ_mzE[]ad_blmS
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n eh_mzv[`gi Jl�x�goe J	cfg)lf_bam Zeh_ Y* j^`ch[kamnolfc/Yoehgi Z}jl QJnolX}jeq[ZYCn eq[]^`¡ 	�gEam Jlh_bpCgiW.noamad_blhl�noWJp\n _  Jlf_
g�	�Y< J^`ch[kamnolfc>pJn chn � � - £ N��2_j Zc>WZgoc>giW)c QZ_�lh[`YiWJno^k[]WZY!Y	_blqlhn Yo_blmS \]QZ_�}Jehgocf_badch[kgiW)g�	Qt&�'�
lh[`YiWJno^k[]WZY � WZgoe0QJnbzv[kWZY�eh_b^k[k_bp, Z}LgiW#Yoehgi Z} lh[`YiWJno^k[]WZY Jo_m¡vl �gQJnol�WZgocg_L_m_bW(nopJpZeh_blqlf_bpGS
uE_bam Zeq[`c ¡�adgiWJlh[]pZ_meqn ch[`giWJl�	�goeuT yOtFn z2O�[kW^Twn z'N � L�no[k£i¢'p uE_badch[`giW � ��}Jehgo}Lgilf_bl{n�lf_bam Jeq[`c ¡
Y	_baKQJnoWj[kl Y 	�goe Y< J^`ch[kamnolfc Yoehgi Z} YCnoWJn Yo_BYC_bW c&_jnolf_bp<giW Twn�uE_ba�X  Jc QZ_bW ch[]amn ch[`giW � _bnopZ_mesl
�.X � � � � X �-r n2p�� X �-r _ ��S � _meh_-p�c QZ_�}Jehg�zE[klq[`giW�g�	 lh[`YiWjno^k[kWZY�noWJp Y	_blhlqn Yo_w[kW cf_mYoes[`c ¡�[kl
_jnolf_bp(giW l QJn eq_bp�Jo_m¡vl�x�QJ_meh_&noW ¡#}Qgilqlf_blhlfgoe�g�	*c QZ_�l QJn eh_bpiJo_m¡ amnoW  JWJpJ_mehchn Jo_�c QZ_
cfeqnoWJl YC[]lhlh[`giW.g�	 � no Zc QZ_bW~ch[kamn cf_bp���YC_blhlhn Yo_blmS

uv[ZYC[k^]n eq^`¡-p c QZ_ lf}L_bam[`s amn ch[`giW	no^klfg�}jehgo}Lgilf_bl�c QZ_ n }j}j^k[kamn ch[`giW)g�	 	  Zch Zeh_ Jo_m¡)_ �ZaKQJnoWJYo_
}Jehgvad_bpJ Zeh_blLcfg _bWJlh Zeh_Xc QJn c(T yOtFn zZ¢	�~ J_meh¡OnoWJp�^`_bnyzo_ Y	_blqlhn Yo_bl(_L_Xno Jc QZ_bW ch[]amn cf_bpGS�� g�x�)
_mzo_meBp WZg�lh JaKQ>Jo_m¡ _ �ZaKQjnoWZYo_0Y	_baKQJnoWj[kl YCl QJnbzo_d_L_m_bW�pZ_m}j^`g�¡o_bp�	�goe TvnXz�N$cfg�pjn cf_oSFT W
_b[`c QZ_me�lhad_bWJn eq[`g���Jo_m¡\_ �ZaKQjnoWZYo_Ogoe�l QJn eh_bpgJo_m¡ � pZc QJ_uQJgilfc�Y< J^`ch[]amnolfc/Yoeqgi Z};Y\noWJn Yo_BY	_bW~c
eh_m}Lgoehch[kWZY<eh_BYCno[kWjl� jWJlf_bam Zeh_bprS&X�c c QZ_Och[ZY	_{g�	 c QZ_�t+�,� }Jehgo}Lgilhno^ p'Tvn�uE_baGX � lf_bam Jeq[`c ¡
nolhlfgvam[kn ch[`giWJl�x�_meh_�WZgoc amn }jn _j^`_Og�	&_j[kWjpJ[kWZY*cfg\n e _j[`cfesn eh¡gY< J^`ch[kamnolhc'pZ_blfch[kWJn ch[kgiWJlmS

X adgAY	}jn eqn _j^k_C}Jehgocfgvadgi^Xcfg�t+�,� [kl TvnXzv¤+$ _b[`YAQ�_Lgi Ze%�{[klhadg�zo_meh¡ � $�� � � $�${u �-r � p
x�QJ[ka Q�eh_blfgi^`zo_bl ^knolfc�QZgo}$^k[kW2J ) ^knb¡o_me'nopjpZeh_blhl]Y\n }J}j[kWZYil�noWjp�ehgi Zch[kWJY _Q_mc x/_m_bWFQZgilfchl noWJp
: � � U �>U]SXURQTG�	 Q-KNMPY`=wQ�I _aU 	 UVIPUVO]Y`E�E.Ga=JMPORQ-KNMZYT=JS�d Y`Ga\�IZQ 	 UVOzja=JYTIZYTv`MPU p =JSXU]MZvT=JUVE�U]=WK U]K�I Q�� UVOzjaU]\NO<jJU��|R} }]~W� �`�R�����>� � �T���R}X��� � � � �
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ehgi Zcf_meqlbS T c [kl�x�goehc Q�WZgoch[]WZY	c QJn c n c c QJ[kl�ch[ZYC_-pJc QZ_ T U \]q:[kl [kW�c QZ_ Y\[kpJlfc�g�	>}Jehgo}Lgilh[kWJY
lh[ZYC[]^kn e�lf¡vlfcf_BYCl�	�goe<no Zc QJ_bW ch[kamn ch[kgiW2g�	 $ � Y	_blhlhn Yo_�_ �ZaKQJnoWZYo_bl � X e Jv£A[ ��S�R/goc Q�t&�'�
noWJp $ � n eh_	[kW~zogi^`zo_bp&[kW$c QZ_	no ZcfgAYCn ch[ka)adgiW2sjYi Zeqn ch[`giW�noWJp }Lgilf_	lf_meq[`gi jl a QJ[ka Jo_bW ) noWJp )
_mYoY�}Jehg-_j^`_BY\l 	�goeMTwn zZ¤�lh¡Elfcf_BY\l�cfg& Jlf_gTvn�uE_bag_jnolf_bp>Jo_m¡�_ �va QJnoWZYo_bl � �1gi J£ N$p $ [`Jv£ N���S
X pjpJ[`ch[`giWJno^TadgiWJlh[]pZ_meqn ch[`giWJl 	�goe�t+�,� []W(pj[ �Q_meq_bW c�noamad_blhlwWJ_mc x�goe J#_bW~zv[`ehgiW$Y	_bW~chl�n eh_
}Jehg�zE[kpJ_bp�[kW�goc QZ_me�T U \�q�pJgEam $YC_bW chn ch[`giW � �Tt$£A[2p$q � �{uv£ NDp5L �*uv£A[ ��S
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\]QZ_�am Jeheh_bW~c aKQJno^]^`_bWZYo_bl []W�c QZ_�}Jeqgyzv[klh[`giWJ[]WZY)g�	&Y< J^`ch[]amnolfc lf_mehzv[kad_bl�	�goe Y	g-_j[k^`_GTwniQZgilfchl
n eh_O_ �v}j^`goeh_bp;_E¡�c QZ_�WJ_mc x�goe J�eq_blf_bn eqaKQwcf_bn-Y�n c��1n _Lgoeqn cfgoeq¡-p��rgi J[kl n>nolfcf_b Je 
 Wj[`zo_meqlh[`c ¡
� � u'TKTv\ �1noWJp)c QZ_b[ke>lq Zehzo_m¡*^kg~g-Jvl>n c lf}L_bam[`sja�[klhlh Z_bl eh_b^]n cf_bp)cfgOc QZ_ T U \]qw}jehgo}Lgilf_bp<}Jehgocfg )
adgi^kl 	�goe�TvnXz�N Y	g-_j[k^k_]Y* J^kch[kamnolfch[kWZY � � $T£AO ��So\]QZ_'eq_blf_bn eqaKQ.c QZgi JYAQ7p x�nol�adgiWJpJ Jadcf_bp�}Jeq[`goe
cfgCc QZ_�pJ_blh[`YiW�g�	�tWTwn zZ¤\uJuZt }Jehgocfgvadgi^kl'noWjpwpZgE_bl'WZgoc'nopJpZeq_blhl�c QZ_�lh}Q_bam[ZsjaT}Jehg-_j^`_BY\lmS

\]QZ_TnopZz noW chn Yo_Og�	1RR\ [kl/c QJn c�ehgin-YC[kWJYMQZgilfchl�amnoW.eh_b^`¡	giW.c QZ_{nbz no[k^kn _ [k^k[`c ¡	g�	1lh[ZYC[ )
^kn e Y< J^`ch[]amnolfcXlf_mehzv[kad_blXcfg<[`chl � $ eq_mYin eqpJ^`_blhlXg�	7Y	gyzo_BY	_bW~cmS 
 lh[kWJY�RR\Gpic QZ_ �!X WZ_m_bpjl cfg
_j J[k^]p\noW�_��E Jno^GW~ DY _L_me ��cfgCc QZ_{ehgin-YC[]WZY QZgilfchl �Xg�	 ch JWJWZ_b^kl/cfg	c QZ_Ozv[klh[`cf_bp�WZ_mc x/goeKJ S XTl
l QZg�x W�[kW0q>[`Yi Zeh_�¢ES r � n � pQx�QZ_bWwt&$ 2 pZeqgin-YCl'[kW�c QZ_ q $MpZc QZ_ � gAY	_ X Yo_bW c�p �!X 2 QJnol�cfg_j J[k^]p\n<ch JWJWZ_b^Qcfg
	�goehx�n esp�c QZ_GY* J^kch[kamnolfc�pJn chnvS�uv[ YC[k^kn eq^k¡-pich JWJWZ_b^]l QJnyzo_Ocfg _L_!_j j[k^`c 	�goe
t+$ %�ch[]^k^1t&$�� 	�ehgAY c QJ_b[`e eh_blh}Q_badch[kzo_ � X lbS�\]QJ[kl'cf_baKQJWJ[ �~ Z_<[kl lq[ZYC[k^kn e�cfg.c QJn cTg�	oQJnoW )
pJ^k[kWJY) jWJ[kamnolfc'pJn chn�noWJpwpJ[]lhamn eqpJl�no^k^rc QZ_ Y< J^`ch[kamnolfch[]WZYClhamno^k[kWJYCnopZz�noW~chn Yo_blmS'U Y	}j^`g�¡E[kWJY
_j[ ) pJ[keh_badch[`giWJno^ ch JWJWJ_b^k[kWZY.cfg�lh Jlhchno[kW Y	g-_j[]^`_ Y* J^kch[kamnolfch[kWZY�eh_blq J^`chlO[kW&n �Vch jWJWZ_b^�adgiW~zo_me*)
Yo_bWJad_ �`S X ch JWjWZ_b^1adgiW~zo_mehYo_bWJad_ Qjn }J}L_bWJl'x�QJ_bW$lf_mzo_mesno^*YCg-_j[k^`_ QZgilfchl ��x [`c Q$goe{x [`c QZgi Zc
lh[ZYC[]^kn e ^k[klfcf_bWj[kWZYOlfchn cf_bl �Xehgin-Y�[kWCc QZ_Tlhn-Y	_ zE[klq[`cf_bpCWZ_mc x/goe JQSo\]QZ_ pJ[klhnopZz noW~chn Yo_blXg�	rRR\
n eh_<c QJn cOno^k^(Y< J^`ch[kamnolhc!_jnoWjpZx [kpZc Q�lqnbzv[kWZY�nopZz�noW~chn Yo_bl�n eh_)^`gilfcTx�QZ_bWJ_mzo_me Y	goeq_*c QJnoW�n
lh[kWZYi^k_�QZgilfc�[kl�[kW�c QZ_Czv[klh[`cf_bp WZ_mc x�goe JQS;\]QJ_�Y* J^kch[kamnolfc�pJn chnw}jn c Q [kl�no^klfg�WZgoc�go}Jch[ZYCno^
pJ Z_OcfgCc QJ_Oehgi Zch[kWZY	cfes[knoWZYi J^kn ch[kgiW�c QZehgi ZYAQ�c QZ_ �!X*S

@ �D#&��%�� @ ��%��3��,A"$
B� � ���$�+�7,1��%
\1g#lfgi^`zo_&c QZ_�ch jWJWZ_b^OadgiW~zo_mehYo_bWJad_ }jehg-_j^`_BY g�	)RR\Gp'c QZ_ t�g-_j[k^`_ t$ J^`ch[]amnolfcWn ehgocfgvadgi^
� twg t ��x�nol�}Jeqgo}Qgilh_bpg_E¡ � n ehes[klfgiW � �Tn e �Al ��SoT W�c QZ_�t�g t lqaKQZ_BY	_-p n � _blq[`YiWJn cf_bp$t$ J^ )
ch[kamnolfc uE_mehzv[kad_ n ehg�zE[kpJ_me � �Ot�uHn �/[kl/_b^`_badcf_bp 	�goe�_bnoa Q�WZ_mc x�goe J 	�ehgAY c QZ_{W~ DY	_mehgi Jl �!XTl
adgoeheh_blf}LgiWJpj[kWZY.cfgwc QZ_C^k[klhcf_bWZ_meqlO[kW�c QZ_	zv[klh[kcf_bp&WZ_mc x�goe JQS X�lq[ZY	}j^`_	[k^]^k Jlfcfeqn ch[kgiW�g�	�c QJ[kl
Y	_baKQjnoWJ[kl Y []W q [kYi Zeh_ ¢ES r ��_#� l QZgyx l�c QZ_ pZ_blq[`YiWJn ch[`giW	g�	 � X�%�nolXc QZ_��Ot u2n S'\]QZ_��Ot�uHn
no^klfg�noadchl/nol�c QZ_�ch JWJWJ_b^k[kWZYT}Lgi[kW c>cfg�c QJ_�zE[klq[`cf_bp	WZ_mc x�goe J
	�goe no^k^2Y* j^`ch[kamnolfc pJn chn�pZ_b^k[`zo_meh¡oS
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q>[`Yi Zeh_�¢ES r m�twg-_j[]^`_ Y* j^`ch[kamnolfc�}JeqgocfgEadgi^G_b^][ZYC[kWJn cf_bl�ch jWJWZ_b^GadgiW~zo_mehYo_bWJad_oS

\]QZ_�twg t Y	_mc QZgvp)nol�[`c*Qjnol�_L_m_bW<}Jehgo}Lgilf_bp�	�goe&TvnXz�NOlf¡vlfcf_BYCl>amnoWJWZgoc _L_�_ �Ecf_bWjpZ_bp
pJ[`eh_badch^`¡�giW cfg.tWTwn zZ¤	pJ Z_Ocfg\c QZ_� JWJnyz�no[]^kn _j[k^k[kc ¡	g�	�n�qHX�S�\]QZ_�adgAY	}j^k_ ��t�g t }Jehgocfgvadgi^
[kl{pJ Z_)cfgwc QZ_C[kWjn _j[k^k[`c ¡�g�	/c QJ_�q $�cfgw}j[]a J�c QJ_Cam^`gilf_blfc �Ot�uHn noWJp�c QJ_	eh_ ) pZ_blh[`YiWjn ch[`giW
x�QZ_bW�� []W�c QZ_)[k^k^] Jlfcfeqn cf_bpwamnolh_ � t&$ % _b[`c QJ_meT^`_bnyzo_blTc QZ_ Y< J^`ch[]amnolfc Yoehgi J} goeTc QZ_<zE[]lh[`cf_bp
WZ_mc x�goe JQS�T W Y	g-_j[]^`_�_bW zv[`ehgiWDY	_bW chlCx [`c Q pZ¡vWJn-YC[]a�noWJp �E J[ka J QZgilhc Y	gyzo_BYC_bW chl�p c QJ[kl
lhaKQZ_BYC_�_L_badgAY	_bl �E J[`cf_ am $Y _L_meqlhgAY	_'x [`c Q Y< J^`ch[k}j^`_�lfchn cf_{aKQJnoWZYo_bl�noWJp\c QZ_ WZ_m_bp 	�goe/c QZ_
eh_ )�_b^`_badch[`giW\g�	 �Ot�uHnXlbSoX ^`c QJgi ZYAQ	c QZ_��Ot�uHn Y	_mc QZgvp	}Jehg�zE[]pZ_blXn Y\n ehYi[kWJno^ZYino[]W7p~[`c QJnol
WZgoc _L_m_bW�}j Zeqlq Z_bp.x [`c QJ[kW.c QZ_GT U \�q/S

f � @ � @
\]QZ_MV noWZYo_ ) R�nolf_bp�t�g-_j[k^`_*t$ J^`ch[]amnolfc
�.V R�twg t �!Y	_mc QZgvp�x�nol{pZ_blh[`YiWZ_bp$cfg.eh_bpJ Jad_*c QZ_
��}Qgilqlh[`_j^`¡�� ^`giWZY�ch JWJWJ_b^�pJ[klfchnoWJad_� Jlh[kWZYwt�g t�S �1[kW �VlO Z}GpJn cf_bp�}Jehgo}Lgilhno^ � � [kWJ£i¢ �/ Jlh_bl�n
adgAY _j[]WJn ch[`giWwg�	 RR\ noWJp^VTu�noWjpw}Jehg�zE[]pZ_bl lh[ Y* J^]n cf_bpweh_blh j^`chl�	�goe z n eq[`gi jl WZ_mc x/goe J$lhad_ )
WJn eq[`gilmS!\]QZ_ V R�t�g t � � - £o£ � }JeqgocfgEadgi^> Jlf_bl{t$ J^`ch[kamnolfc � gAYC_ X Yo_bW chl � t � X � [kW pZ_bl )
[`YiWJn cf_bp�}Qgi[]W chl�[kW�c QZ_TWJ_mc x�goe J\cfg	lf_mehzo_{n<}Jeh_bpZ_mcf_me YC[kWZ_bp�n eh_bn*nol�lKQZgyx W.[kW;q>[`Yi Zeh_{¢ES � S
V R�twg t [klXlh[ YC[k^kn e cfg)twg t _j Zc/[kc QJnol�Y* J^kch[`}j^`_ t �!XTl�x [`c Q	}jeh_bpZ_�sjWZ_bp�lf_mehzv[kad_ n eq_bnolmS
T W&c QJ_ q $ pr_bnoa Q>QJgilfc�lh 2_ lhadeq[`_L_blTcfg$noWJp�eh_bad_b[`zo_bl*cfeqn z\a 	�ehgAY c QZ_�nolhlh[`YiWZ_bp2t � X [kW
c QJn c'adgyzo_meqn Yo_)n eh_bnvS T W�c QZ_�amnolh_�g�	�t � 2 am Zeheh_bW~ch^`¡g_Q_b[]WZY	lf_mehzo_bp0_E¡�t � X 2 Y	g�zE[]WZY	cfg
c QZ_Tlh_mehzE[]ad_ eqnoWZYo_Tg�	 t �!X % pvnMQjnoWJpZgyzo_me QJnol�cfg)chn Jo_{}j^knoad_�	�goe�[`c�cfg<adgiW~ch[kWE Z_Teh_bad_b[`zv[kWZY
Y* J^kch[kamnolfc�pJn chnvS;\]QJ[klOlha QZ_BY	_\[]l�nwadgAY	}JeqgAYC[klf_ _L_mc x�_m_bW�c QJ_\WZ_m_bp 	�goeMY< J^`ch[kamnolhcOcfeh_m_
eh_badgiW2sJYi Zesn ch[`giW noWJp�c QJ_w}Lgilhlh[`_j^k_.l QJgoehcf_blfcC}jn c Q#pZ_b^k[`zo_meq¡oS �1[`Jo_ twg t pXc QZ_$WZ_m_bp 	�goe
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q>[`Yi Zeh_�¢ES � m�uE_mehzv[kad_OeqnoWZYo_bl [kW0V R�t�g t }Jehgocfgvadgi^ S

q>[`Yi Zeh_�¢ES I £Hm�X Qj[`_meqn eqa QJ[kamno^7Y< J^`ch[kamnolfc'n esaKQJ[`cf_badch Jeh_oS

pZ_bpJ[kamn cf_bpeq'XTl�	�goe'c QJ[]l�lhaKQZ_BYC_ YCn Jo_bl [kc'pJ[`z\am J^kc�cfg�[ZY	}j^`_BYC_bW c�[kWwteTvnXzv¤Clf¡Elhcf_BYClmS

�F���'�3"$��, h���,A"D% @ �*%��3��,A"$
�� ) ���'45�+

uE_mzo_meqno^{cf_ba QJWJ[ �E Z_bl0QJnyzo_ _L_m_bW#}jehgo}Lgilf_bp c QJn c� Jlf_bl�c QZ_�nopJz�noW~chn Yo_blwg�	 VTu#noWJp RR\
� L]L � ��� pyt$R�t 
 ��� ��S&X QJ[`_meqn eqa QJ[kamno^-Y< J^`ch[kamnolhcrn eqaKQJ[kcf_badch Zeh_o_jnolh_bpOgiW*t$ J^`ch[kamnolhc9X Yo_bW~chl
� teXTl � � - L�£ I � x�nol�}Jehgo}Lgilf_bp^_~¡ - noWZYZS \]QZ_)}Jeqgo}Qgilh_bp�teXTlOlf_mehzo_ Y< J^`ch[k}j^`_Mq $Tl�nol
l QZg�x W�[kWeq [kYi Zeh_*¢ES I £vS�\�QZ_�n Yo_bW~c{t �!X 2 x�gi J^kp 
 gi[kW�c QZ_MY< J^`ch[]amnolfc lf_blhlq[`giWwnoWJp$lf_mehzo_
c QZ_!QJgilfc�t&$ 2 \]QZ_blf_!Y	_mc QZgvpJlXchnoaKJE^k_bp\x [kc QCz n eq[`gi Jl/pZ_mYoeh_m_bl/g�	rlh Jamad_blhl/c QZ_T}Jehg-_j^`_BY g�	
YCno[kW~chno[kWJ[kWJY Y	g-_ [k^`_RY* J^kch[kamnolfc lf_blhlq[`giWJl&_E¡�cfeh¡v[kWZY{cfg�eh_bpj Jad_�_b[`c QZ_me�ch JWjWZ_b^vadgiW zo_mehYo_bWjad_-p
Y* j^`ch[kamnolfc�cfeh_m_�eh_badgiW2sJYi Zesn ch[`giWwnoWJp�go}jch[ZYC[klf_bp.ch JWjWZ_b^k[kWZYZS
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\]QZ_��T¡EWJn-Y\[ka�t� J^kch[kamnolfc X Yo_bW~c � �OtFX �>[]l�no^klfgOpZ_blh[`YiWJ_bp)cfg�nopJpZeh_blhl>c QJ_�}Jehg-_j^`_BY g�	QpZ_ )
^k[`zo_meq[kWJY Twn zZ¤ Y< J^`ch[]amnolfcXpJn chn*cfgMY	g-_ [k^`_�QZgilhchlmS \]QZ_��OtFXjY	_mc QZgvpC}Jeqgo}Qgilh_bp�_E¡��7QJnoWZY
���ru��L£A[��  Jlh_bl&_Qgoc QCc QZ_'RR\ noWJp�V{u Y	_mc QZgvpJlmS&T W)c QJ_��{tFX(}Jehgo}Lgilhno^ pin Q ¡'_Jeq[kp)lfgi^] Zch[`giW
g�	�t�gyzo_BY	_bW~c<R�nolf_bp2tw_mc QZgvp�noWJp �{[klhchnoWJad_CR�nolf_bp t�_mc QZgEp no^k^`gyx lGQZgilfchlOcfg�go}Jch[ YC[��m_
Y* J^kch[kamnolfc�ehgi Zcf_blmS \]QZ_ �OteX Y	_mc QJgEpwno^]lfg	eh_bpJ Jad_bl'c QZ_�WE $Y _L_me�g�	 QJnoWJpZg��GlR_E¡�lh_b^`_badc )
[kWZY{WZ_mx Y* J^kch[kamnolfc�n Yo_bW chl/pZ¡vWJn-YC[kamno^k^k¡oS(T c>no[ YCl cfg YC[kWJ[ZY\[klf_ ehgi Jch[kWZY{cfeq[knoWZYi j^kn ch[`giW<noWJp
Y* J^kch[kamnolfc QJnoWJpZg��&^kn cf_bWJad¡oS

fg�H= �D�+� c9��#�
B,1�������3����4

\]QZ_�RR\ nolhlfgvam[kn cf_bp:pJ[klhnopJz�noW~chn Yo_bl)pZg WJgoc�_ �Z[klfc)[kW�c QZ_dVTu Y	_mc QZgvp�lh[kWJad_.[`c*pZ_b^][`zo_meql
Y* J^kch[kamnolfc�cfeqn z\a�c QZehgi ZYAQ�c QZ_�l QJgoehcf_blfc nyz�no[]^kn _j^`_O}jn c Q+	�eqgAY c QZ_�lhgi Zeqad_oS \]QZ_�adgAY�YCgiW
}Q_mesad_b[`zo_bp�pJ[klhnopZz noW~chn Yo_Tg�	�VTu�[kl�c QJn c�lh[`YiWJno^][kWZYMQjnol/cfg _L_�	�eq_��~ Z_bW~ch^`¡C Z}GpJn cf_bp�noWJp 	�goe
	�nolfc&Y	g�zE[kWJY{WJgEpZ_blBp [kc [kl>^`_blql c QjnoW*go}jch[ZYCno^ S - _'no[ZY cfgOl QZgyx:c QJn c�c QJ_�[ZYC}jnoadc�pZ_blhadeq[`_L_bp
n _Qg�zo_�[]l�YC[]W~ Zcf_ � noWJp)[`c amnoW _L_ 	  Zehc QJ_me eh_bpj Jad_bp�x [`c Q YC[]WJ[ZYCno^o}jehgocfgEadgi^E_bW$QjnoWJad_BY	_bW~chl �
[kWCadgAY	}jn es[klfgiW�cfg*c QZ_TnopZz noW chn Yo_bl�Yino[kWJ_bpGS \ n _j^k_T¢ES ¢*l QZgyx lXc QZ_ eh_b^kn ch[`zo_uY	_meq[kchl g�	7_Lgoc Q
c QZ_ VTu�noWjpwRR\ lhaKQJ_BY	_blmS

- QJ[]^`_�c QZ_� Jlh_wg�	u_j[kpJ[`eq_badch[`giWJno^�ch JWJWZ_b^][kWZY�amnoW,_bWJlq Zeh_�c QJn c Y< J^`ch[]amnolfcCcfeh_m_bl�n eh_
[kWJpZ_m}L_bWJpZ_bW~c�g�	 c QJ_ Y	g-_j[k^k_�WZgEpJ_bl]Y	gyzo_BYC_bW c�pL[kWwlfgAYC_�amnolf_blTlh JaKQ�ch JWJWZ_b^][kWZY)amnoWeQJnyzo_
nopZzo_meqlf_&n �L_badchlmS \�QZ_ ^]n cf_bWJad¡#g�	<lf}L_bam[`sja$c ¡E}L_bl�g�	MY< J^`ch[kamnolfc�n }J}j^][kamn ch[`giWJl � lh Ja Q nol
Y* J^kch[kamnolfc _jnolf_bp&pJ[klqadgyzo_meh¡$}Jehgocfgvadgi^kl � x [k^k^(_L_<n �L_badcf_bp�x�QJ_bW$c QJ_<eqgi JWJp )�cfeq[k}�ch[ZY	_ _L_ )
c x�_m_bWwc QZ_ 	�goeh_b[`YiW�lh 2_jWZ_mc�noWJpwc QZ_ QZgAY	_*n Yo_bW cT[kl�lh[`YiWJ[ZsjamnoW c'adgAYC}jn eh_bp�cfg�c QJn c'g�	 c QZ_
cfgo}Qgi^kgoYo¡�cfgF_L_.pJ[klhadg�zo_meh_bpGS T W�nopJpJ[kch[`giW7p c QZ_.pJ_b^k[`zo_meh¡&cfeh_m_ 	�ehgAY c QZ_;QJgAY	_�n Yo_bW~cC[kW
lh JaKQ#am[`eqam $Y\lfchnoWJad_bl�eh_b^k[`_bl\giW# JWj[kamnolfcC_bWJamn } lh J^kn ch[`giW 	�eqgAY
c QZ_ n Yo_bW c�cfg�c QZ_FYCg-_j[k^`_
WZgEpJ_oSe\]QZ_meh_
	�goeh_-p&_jnoWJpJx [kpZc Q� jlhn Yo_.[]l*[kWJ_�z\am[`_bW~c*adgAY	}jn eq_bp cfg c QZ_�WJn ch[`zo_dY* J^kch[kamnolfc
	�goehx�n eqpJ[]WZY<[]W�c QJ_ 	�goeh_b[kYiW0Y* J^kch[kamnolfc�lf¡vlfcf_BY�SoX�c'c QZ_{ch[ZYC_Og�	1c QJ[kl�eq_blf_bn eqaKQ9pZc QZ_meh_Ox�_meh_
WZgWJvWZgyx W }j 2_j^][kl QZ_bp }L_me 	�goeKYCnoWJad_CnoWJno^k¡Elh[]lOgoe*eq_blh J^`chl�adgAYC}jn eq[kWZY�c QZ_�RR\ zo_meslh Jl V{u
Y	_mc QZgvp�g�	&YCg-_j[k^`_GY< J^`ch[kamnolfch[]WZYZS

X ^`c QJgi ZYAQ*no^]^ g�	Jc QJ_�am Jeheh_bW~c1}Jehgo}Lgilhno^]l1_b^`_mYinoW~ch^`¡�lhgi^`zo_ YCnoW ¡�g�	Jc QZ_�am Zeheh_bW~c*YCg-_j[k^`_
Y* J^kch[kamnolfcX}jehg-_j^`_BYClBp c QZ_m¡\lhch[k^k^Jeq_BYCno[kW.^kn ehYo_b^`¡\[]WCc QZ_{eh_bno^ZY�g�	reh_blh_bn eqaKQGS T c�[kl�WZgoc�am^k_bn e
x�QZ_mc QZ_me.noW ¡:g�	Oc QZ_$ch JWJWZ_b^k[]WZY�goe.n Yo_bW~c ) _jnolf_bp lf¡vlfcf_BYCl.adgi J^kp _Q_$pZ_m}j^`g�¡o_bp,[kW ^]n ehYo_
lhamno^`_�WZ_mc x�goe JvlmS - _�x []^k^ n ehYi Z_�c QJn c<x [`c Q2c QZ_.am Zeheh_bW~c<nopJz�noWJad_bl)[kWCX X!X noWjp>n T t )
uJuZt lq Z}J}Lgoehc�po[`c�[kl>x�goehc Q	_ �v}j^`goeq[kWJY c QZ_]V{u Y	_mc QZgvp	noWJp)_ �Zn-YC[kWZ_'[kchl>}Q_me 	�goeKY\noWJad_�noWJp
nopZz�noW~chn Yo_bl gyzo_me c QJ_�RR\jY	_mc QZgvpGS
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R�[kpJ[`eq_badch[`giWJno^ uZ[ZYC[k^kn e�lf_mehzv[kad_bl'nyz�no[]^kn _j^`_ L�no Jlf_bl�cfes[knoWZYi J^kn e�eqgi Zch[kWZYZS
\  JWJWZ_b^k[]WZY cfgCc Qjn c'g�	>c QZ_ � $*S uE_mehzv[kad_

uEgi Zeqad_ )�ehgEgocf_bpwcfeq_m_bl lhamno^kn _j[]^k[`c ¡.^k[ZYC[kchn ch[`giWJlmS
	�goe�Y	g-_j[k^k_{lhgi Zeqad_blmS T WJadeh_bnolh_bl � X
n gilqlh[`_j^`¡ 	�nolhcf_me }jehgEad_blqlh[kWZY)gyzo_me QZ_bnopGS


 gi[kWjl�n 	�cf_me QJnoWJpZg��GlmS T WJadeh_bnolh_bl'cfeqn z\a�^kn cf_bWJad¡oS
V'_BYCgocf_ |{}Jch[ZYCno^LpJn chn	} n c QW_L_mc x�_m_bW q $ Y* jlfc _L_
uv 2_ lhadeq[`}Jch[kgiW lfgi Jeqad_�noWJpWY	g-_ [k^`_GQZgilfcmS Y* j^`ch[kamnolfc'amn }jn _ ^`_oS

T WDQZ_meq[`chl Y< J^`ch[kamnolhc V _��~ J[keh_bl'WJn ch[`zo_
_jnoWJpZx [kpZc Q._�z\am[`_bWJad¡oS Y< J^`ch[kamnolfc'lq Z}J}LgoehcmS
uvamno^kn _ ^`_�n eqaKQj[`cf_badch Zeh_oS

\ n _j^`_�¢ES ¢'m�X adgAY	}jn eq[klhgiW�g�	�teTwn zZ¤)R�\ noWJpWV{u.nopZz�noW~chn Yo_blTnoWJpwpZeqnyx]_jnoaKJElmS

�q� � � �/"%� ��! �+*-�/"
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X(Yo_bWZ_meqno^jlq Zehzo_m¡	noWJpCchn �vgiWZgAY*¡	g�	Gc QZ_ am Zeqeh_bW c Y* J^kch[kamnolfc eh_blh_bn eqaKQ.noWJp	c QZ_Tnolhlfgvam[kn cf_bp
}Jehgo}Lgilf_bp.lfgi^k Zch[kgiWJl/n eq_O}Jehgyzv[kpZ_bpg_E¡�t�[ke � t$[`eq£ I �LnoWJpdV n-YCno^ZQZg � V n-Y\£AO ��So\]QZ_�teTvnXzv¤
uJuZt lfgi^k Zch[kgiWClf_m_BYCl/^k[`Jo_�c QZ_�YCgilfcX}JeqgAYC[klh[kWJY x�nb¡ 	�goehx�n eqpC[kW�YCg-_j[k^`_ Y< J^`ch[kamnolfch[]WZYZS \1g
n�^kn eqYo_\_ �vcf_bW c�p/uJuJt _b^k[ YC[kWJn cf_blOc QJ_\}Jehgocfgvadgi^�noWJp pZ_m} ^`gy¡HY	_bW~c�adgAY	}j^`_ �Z[`ch[`_bl�g�	�}Jeq[`goe
Y* j^`ch[kamnolfc�n esaKQJ[`cf_badch Jeh_bl _  Zc�n c<c QZ_\_ �v}L_bWJlf_Cg�	'lfgi Jeqad_ Y	g-_j[]^k[`c ¡ � [kW _ �Q_badc�p a QJnoWZYo_.g�	
lfgi Zeqad_ Twn nopJpJeh_blhl � [kW QJ[`YAQj^`¡WY	g-_j[k^k_<_bW~zv[`ehgiW$Y	_bW~chlmS � g�x/_mzo_meBp x�_ _Q_b^][`_mzo_)c QZ_)cfeqnopZ_ )
g�� [kl)zE[]n _j^`_�noWJp:}Jeqnoadch[]amno^�	�goe�n�lh[`YiWJ[ZsjamnoW c	WE $YM_Q_me	g�	{n }J}j^][kamn ch[`giWJl	noWJp:x�goehc Q~¡:g�	
	� Jehc QZ_me�eq_blf_bn eqaKQrS � gyx�_mzo_meBp/c QZ_meh_�n eh_;Y\noW ¡ []lhlh Z_bl<adgiWJad_meqWJ[]WZY�c QZ_�pZ_m}j^kgy¡HY	_bW c)noWJp
[ZY	}j^k_BY	_bW chn ch[kgiW7p/noWJp cfg2n�^`_blqlf_me\pZ_mYoeh_m_-p'lh}Q_bam[Zsjamn ch[`giW:g�	GY* j^`ch[kamnolfch[kWJY&}Jehgocfgvadgi^klC[kW
TvnXzv¤�cfg*lfgi^kzo_oS - [`c Q\c QZ_ am Jeheh_bW~cXlf_mcXg�	G}jehgocfgEadgi^]l�p Yi^`g-_ no^$Twn zZ¤�[kW~cf_me*) pZgAYCno[]W�Y* j^`ch[kamnolfc
[kl>[ZY	}Lgilhlh[Z_j^`_ _ �Zad_m}Jc  Jlh[]WZYOujuZt�Si|{WZ_�g�	 c QZ_ JEWJgyx W<}Jehg-_ ^`_BYCl>[kl c QJn c�c QZ_meh_�[kl>WZg{zv[kn _j^`_
Y	_baKQjnoWJ[kl YCl cfg.adgiW~zo_m¡$[]W 	�goe YCn ch[`giW�n _Lgi Zc Y* j^`ch[kamnolfcTlfgi Zeqad_bl!_L_mc x�_m_bW^n T t ) uZttV!nXlmS
\]QZ_�lq Zehzo_m¡ _~¡,uvnyzogi^kn �Vuvnbzv£ N��TpJ_blhadeq[`_L_bl JvWZgyx W,}Jehg-_j^k_BYCl�p�noWJp eqno[]lf_blC[klhlq Z_blCcfg>_Q_
nopJpZeh_blqlf_bpGS

\]QZ_�T yOtFn z I noaKQJ[`_mzo_bp.pZ¡vWJn-YC[ka'Yoehgi Z}gY\noWJn Yo_BY	_bW~c�noWjp\[kW~cfehgvpJ Jad_bpC JWjlfgi^k[kam[`cf_bp
QZgilfc{eh_m}Lgoehchl{cfg�eh_bpj Jad_)c QZ_ Y* J^kch[kamnolfc�
 gi[]W ^]n cf_bWJad¡oSMT yOtFn zZ¢.x�nolOn _ ^`_)cfg�eh_bpJ Jad_)c QZ_
^`_bnbzo_ ^kn cf_bWJad¡ _~¡<[kWJadgoeh}Lgoeqn ch[kWJYTnO^`_bnyzo_�Y	_blhlqn Yo_'noWJp	pJ[klfch[]WZYi J[kl Qj[kWZY�c x�g�c ¡~}L_bl�g�	��~ J_meh¡
Y	_blhlhn Yo_blBpj[ S _oS n<Yo_bWZ_meqno^ �E Z_meh¡�nol'[kW;T y�tenXz I noWJp�n)Yoehgi J}wlf}L_bam[`sja �~ Z_meq¡oSo\]QZ_{Yoehgi Z}
lf}L_bam[`sja �E Z_meh¡ QJnol�nwlKQZgoehc�[kW~cf_mehz no^ noWJp�[]l� Jlf_bp&cfg$pZ_mcf_meKYC[kWJ_C[ 	/c QJ_meh_\n eh_\noW~¡�goc QZ_me
eh_BYCno[kWj[kWZY	^k[klfcf_bWJ_meql�giWwnClh $_jWZ_mc x�goe JQS T yOtFn z2O	nopJpJl�c QJ_�n _j[k^k[kc ¡\cfg�lf}L_bam[ 	�¡;Y* j^`ch[kamnolfc
lfgi Zeqad_bl\noWJp:eh_BY	g�zo_blCc QZ_0QZgilfcClq Z}J}Jeh_blqlh[`giW�	� JWjadch[`giWJno^k[`c ¡oS>\]QJ_meh_�n eh_wam[`eqam $Y\lfchnoWJad_bl
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x�QZ_bW�^k[kW$J ) ^`gvamno^UY* j^`ch[kamnolfc ) _j^kgEaKJE[kWJYCU c QZ_meqWJ_mc'lfx [`cha QZ_bl'x�Qj[kaKQ�n eh_*[ZY	}LgoehchnoW~c�	�goe'x [`eh_ )
^`_blhl�WZ_mc x/goe Jvl'_ �Z[klfc�pD_j Zc't+�,�Tzv¢Cx [k^k^QWZgoc'x�goe J �Vuvnbzv£ N ��S


 WJpJ_me Y	gilfc<am[`eqam $YClhchnoWJad_bl�p1c QJ_meh_�[kl�WZgw}Jeq[kgoeGJEWZg�x ^`_bpZYo_\g�	�c QJ_�WE $Y _L_meOgoe<pZ_ )
Y	goYoeqn }DQJ[]aml g�	9Y< J^`ch[kamnolfc/lh 2_jlhades[`_L_meql 	�goe�noW~¡	Yi[`zo_bW\Yoeqgi Z}rS \]QZ_ }Jehgo}Lgilf_bp�Y	_ba QJnoWJ[klKYCl
cfg)lh_bam Zeh_GY* j^`ch[kamnolfc�lh[`YiWJno^][kWZY*n eq_{WJgoc�_ �vcf_bWJlh[Z_j^`_Tcfg)noW~¡�n eK_j[`cfeqn eh¡\Yoehgi Z}�g�	  Jlh_meql�pvnoWJp
eh_��~ j[`eh_ YCnoWE Jno^/adgiW2sJYi Zeqn ch[kgiWGS�uv jaKQ Y\noW~ Jno^�adgiW2sJYi Jeqn ch[`giWJl<adgiW cfesnopJ[kadc<c QZ_�Yogino^]l�g�	
noaKQJ[`_mzv[kWZY*noWJp YCno[]W chno[kWj[kWZYGTwn zZ¤{}j^k ZY ) noWjp )�}j^kny¡<amn }jn _ [k^k[`ch[`_blBp noWJp Y\nb¡CWZgoc _Q_ }Qgilqlh[`_j^`_
cfg\[ZY	}j^k_BY	_bW c�[kWwt&�'�TzZ¢ES

\]QZ_^T U \]q teTvnXzv¤ - y [kl;Y	gyzv[kWZY 	�goeqx�n eqp#cfg 	�gvam Jl�giW pZ_m}j^`g�¡'Y	_bW~c�[]lhlh Z_bl.[kW
tWTwn zZ¤ noWjp#}jehgyzv[kpZ_ n }J}Jehgo}Jes[kn cf_�}JeqgocfgEadgi^{lfgi^k Jch[`giWJl�cfg:nopjpZeh_blhlgJEWJgyx W pZ_�sjam[k_bWJam[`_bl
noWJp l QJgoehchadgAYC[kWZYilbSW\]QZ_\Yo_bWJ_meqno^/a QJno^k^`_bWJYo_bl�cfg�noaKQJ[`_mzo_0Y< J^`ch[kamnolhch[kWZYw[kW>Y	g-_j[k^`_\_bW zv[ )
ehgiW$Y	_bW~chl�n eh_OpZgvam $Y	_bW~cf_bpd_~¡��o_b^`Yo_me�� � $ £i¢ ��SoX!Y	giWJY	c QZ_{z�n eq[kgi Jl�}Jehgo}Lgilf_bp�lfgi^k Jch[`giWJl�p
giWZ_TamnoW.g-_jlh_mehzo_ c Qjn c/x�Qj[k^`_ no^k^ g�	rc QZ_BY�}Jehg�zE[]pZ_ [kWjWZgyz n ch[`zo_uY	_baKQJnoWj[kl YCl 	�goe�go}Jch[ZY\[klf_bp
Y* J^kch[kamnolfc{pJn chn�pZ_b^k[`zo_meh¡-p7Y	gilhcTg�	/c QZ_BY QJnyzo_)pJ_m}j^`gy¡HY	_bW~c{}Jehg-_j^`_BY\lmSuT W }jn ehch[]am J^kn eBpL[`c
[kl�_bnolh¡2cfg&pZ_bpJ jad_.c Qjn c YCgilfc)g�	 c QZ_�ch JWJWJ_b^k[kWZY lfgi^k Zch[`giWjl*pZg&WZgoc	lhamno^k_.x [`c Q�c QZ_�lh[��m_
g�	�c QZ_ T W cf_mesWZ_mcmSe\]QZ_\}Jehgo}Lgilf_bp�}jehgocfgEadgi^]l*no^klhg�cfg$lhgAY	_�_ �vcf_bW~c*eh_��E J[`eq_C}Jeh_ ) n ehesnoWZYo_bp
adgi^k^kn _Lgoeqn ch[`giWM_L_mc x�_m_bW)ehgi Zcf_meql>x�Qj[kaKQM_L_b^`giWZYTcfg{pj[ �Q_meq_bW c _bW ch[kch[`_blmS&T W*c QZ_�am Zeheq_bW c 	�goeKY0p
c QZ_�VTu^Y	_mc QJgEp�pJg~_bl�WJgocO}Jehgyzv[kpZ_ Y	_ba QJnoWJ[klKYCl{cfgw_bWJn _j^k_C^`gEamno^ Y< J^`ch[]amnolfc�lf_blhlh[kgiWJl{cfg
lh Zehzv[`zo_ QJnoWJpZg��Gl�noWJp�cfg$lf_bn-YC^k_blhlh^`¡ adgiW ch[kWE Z_ 	�ehgAY n�WZ_mx L�gAX giW&_bnoa Q2WJ_mx 	�goeq_b[`YiW
^k[kW2JQS�XTW ¡)lh Ja Q�Y	_ba QJnoWJ[kl Y pZ_mzo_b^`go}L_bpCnol noW\_ �Ecf_bWJlq[`giW	cfg�c QZ_ am Zeheh_bW~coVTu)lh}Q_bam[Zsjamn ch[`giW
WZ_m_bpJl'cfg.chn Jo_)[kW cfg.noamadgi JW~cTc QJ_*[ZY	} noadc'g�	�	�nolhc Y	g�zE[]WZYgY	g-_ [k^`_ QZgilfchl giW$c QZ_ T W cf_mesWZ_mcmS
� gilfc�Y	gyzo_BYC_bW c�_ �Q_badchl�c QZ_!Y* J^kch[kamnolfc ehgi Jch[kWZY�}JeqgocfgEadgi^kl/noWJpCc QJ_'}Jehgo}Lgilf_bp�YC_baKQJnoWJ[]l Y
Y* Jlhc QJnyzo_ c QZ_Tn _j[k^k[kc ¡)cfg Y\no[kW chno[]WCc QZ_T[kW cf_mYoes[`c ¡	g�	1lhgi Zeqad_ lh}Q_bam[Zsja]Y< J^`ch[kamnolfcXcfeh_m_bl�noWJp
_JeqnoWJa QZ_blmS

\]QZ_�¡o_bn esl{g�	�eh_blf_bn eqa Q&noWJp�_ �v}L_meq[ZY	_bW~chn ch[`giW�g�	 Y* j^`ch[kamnolfch[kWJYgQJnol!_L_mYi JWwcfg�l QZg�x
lh[`YiWJlTg�	/n esaKQJ[`cf_badch Jeh_�YCn ch Zeq[kc ¡oS<t$ J^`ch[]amnolfch[kWZY�[klGY	g�zE[kWJY�n�lfcf_m}2am^`gilf_meOcfgwadgAY�Y	_mesam[kno^
pZ_m}j^`g�¡'Y	_bW~cmS0\]QJ[kl LRQJn }Jcf_me QJnol�_ �Zn-YC[kWZ_bp _Jeq[`_ �j¡$c QZ_�_mzogi^k Zch[`giW g�	�c QZ_gY< J^`ch[]amnolfch[kWZY
}Jehgocfgvadgi^kl noWjp*^k[ YC[`ch[kWZY�	 noadcfgoeql>x�Qj[kaKQMQJnbzo_�l QJn }L_bp*c QZ_BY�S&\]QZ_�^`_blhlfgiWJl ^`_bn eqWJ_bp%	�ehgAY c QZ_
[kWJ[`ch[kno^1YCnoW ¡ )�cfg ) YCnoW~¡<pjn chnTpJ_b^k[`zo_meh¡�pZ_blq[`YiW*noWjp*c QJ_/_bWJlq J[kWZYTadgAY	}j^`_ �Z[`c ¡MQJnol&Y	goch[`z n cf_bp
c QZ_O}j Zeqlq J[`c�g�	 c QJ_�lh[ZY	}j^k_me�giWJ_ )�cfg ) YCnoW ¡WYCgEpZ_b^ pJnoWJp0QZ_bWJad_<ujuZt�S

\]QZ_\WZ_ �vc�lfchn Yo_.g�	]Y< J^`ch[kamnolfcOeq_blf_bn eqaKQCY< Jlfc*[]WJam^k JpZ_	noWJp adgiWJlh[kpZ_me�c QZ_\}Jesnoadch[kamno^
eh_��~ j[`eh_BY	_bW~chl)g�	 c QJ_wlfgi Zeqad_-p�c QZ_w^k[klhcf_bWZ_meql)noWJp�c QZ_wWJ_mc x�goe J�lf_mehzv[kad_�}Jehg�zE[kpJ_meqlmS \]QZ_
lf_mehzv[kad_�noWJp$}Jehgocfgvadgi^ n esaKQJ[`cf_badch Jeh_MY< Jlfc!_Q_*_bnolh[k^`¡�pZ_m} ^`gy¡in _j^k_oS]\]QZ_*adgiW~cfehgi^ noWJp^YCnoW )
n Yo_BY	_bW c l QZgi J^]pG_L_ n _j^`_ cfgTlhamno^`_ x [kc QOc QZ_ Yoehg�x [kWZY�T W~cf_meqWZ_mcmS �1[klhcf_bWZ_meqlr_ �v}L_badcrcfg g-_jchno[kW
Y* J^kch[kamnolfc{aKQJnoWJWJ_b^kl{[kW 	�goeKYCn ch[`giW$_mzo_meh¡Ex�QZ_meh_-prn�lf_bam Zeq_)lh_mehzE[]ad_<noWJp Y	goeq_)[ Y	}LgoehchnoW ch^k¡
n	lf_bn-YC^`_blhl lf_mehzv[kad_�x�QJ[]^`_ YCg-_j[k^`_OnoWJp�eqgin-YC[kWZYZS
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\]QZ_�}Lgocf_bW~ch[kno^jnopZgo}jch[`giW	g�	rtWTwn zZ¤�uJuJt�[kl ehg~gocf_bp�[kW	c QZ_ adgiW ch[kWE Z_bpCpJ_mzo_b^`go}DY	_bW~c�p~_mz no^ )
 Jn ch[`giW&noWJp lfchnoWJpJn eqpj[klhn ch[`giW g�	�WZ_mx }Jehgocfgvadgi^klmS�\�QZ_	am Zeheh_bW~cOYoehgi Z} Y\noWJn Yo_BY	_bW~c�lh[`Y )
WJno^k[kWJY*[kWZ_�z�am[`_bWJad¡-p2Y	g-_j[k^k_ ^kn cf_bWJad¡.noWJp�lf_mehzv[kad_Olhamno^kn _j[]^k[`c ¡C[]lhlh Z_bl�n eh_{Yin }jl�x�Qj[kaKQ.WZ_m_bp
cfgG_L_�nopjpZeh_blhlf_bp)[kW Twn zZ¤uY	g-_j[k^k_�WZ_mc x/goeKJElmS \]QJ_�eq_blf_bn eqaKQ 	�goe c Qj[kl c QZ_blh[kl>pZ_mcf_meKY\[kWZ_bl>c QZ_
_ �Q_badchl{g�	/z�n eq¡E[kWJY�^k[klhcf_bWZ_me pZ_bWjlh[`c ¡wpj[klfcfeq[`_  Zch[`giWJl�giW$c QZ_	lf}jn eslf_MY	gvpZ_ Y* j^`ch[kamnolfcTlf}jnoW )
WJ[kWZY{cfeh_m_bl�noWJp�YC_mc QZgEpjl�cfg YC[kWj[ZYC[klf_�pZ_b^kny¡ElX[kWC[kWJ[kch[kn ch[kWZY{noWJp�YCno[]W chno[kWj[kWZYGY* j^`ch[ZY	_bpJ[]n
n }J}j^k[]amn ch[`giWJlX[]W�n Y	g-_j[k^k_ WZ_mc x/goe JvlmS - [`c Q�nMQJgilfc/g�	 WZ_mx }Jehgocfgvadgi^kl _L_b[kWJY*lfchnoWJpjn eqpJ[klf_bp
	�goe*ujuZt noWJp�teTwn zZ¤'p1lfch JpJ[k_blOWZ_m_bp�cfg0_L_)adgiWjpJ Jadcf_bp&cfg�_mz no^k Jn cf_	c QZ_b[ke�[kW cf_me )�x/goe Jv[kWZY
noWJp2}Q_me 	�goeKY\noWJad_blmSF\�QZ_�[ZYC}Q_bWjpJ[kWZY�Yoehg�x'c Q�g�	�Y* j^`ch[kamnolfc)n }J}j^k[]amn ch[`giWJlOx []^k^ _L_�^k[ZJo_b^`¡
[kW�x [`eq_b^`_blhlOWZ_mc x/goe Jvl� jlh[kWZY0Y	g-_j[]^`_	pZ_mzE[]ad_bl�nol�eh_bad_b[kzo_meqlmS - [`c Q�[kWDQZ_meh_bW~ch^`¡$^`_blqlG_jnoWJp )
x [kpZc Q�nyz�no[k^]n _j^`_)[kW�adgAY	}jn eq[klhgiW�cfg0s �E_bp�WZ_mc x/goeKJEl�p>t+�,�Tzv¢.}L_me 	�goeKYCnoWJad_	WZ_m_bpjl{cfg0_Q_
pZ_mcf_meKYC[]WZ_bp�noWJp�x�QJ_meh_O}Lgilhlh[`_j^k_-p~_bW$QjnoWJad_bpGS

|{WZ_*g�	 c QZ_)[ZY	}LgoehchnoW~c n eh_bnolT¡o_mc{cfgd_L_*nopJpZeq_blhlf_bp n eh_*Yoeqgi Z}^Y\noWJn Yo_BY	_bW~c{[]lhlh Z_bl
[kW�ngY	g-_j[k^k_�_bW zv[`ehgiWDY	_bW cmS]\�QZ_meh_�n eh_)WZg�_ �v[klhch[kWZY Y	_ba QJnoWJ[klKYCl'cfg� Z}GpJn cf_�noamad_blhl{^k[]W2JEl
noWJpCY* J^kch[kamnolfc�ehgi Jcf_meql�p>x�QZ_bW2n�uJuJt QJgilfc<^k_bnbzo_blmS $ _b[`c QJ_me<[kl�c QZ_meh_.nFY	_ba QJnoWJ[klKY cfg
cfeq[`YoYo_me'c QJ_�WZ_mx ^k[kW$JCcfgCadgiW ch[]W~ Z_Oeq_bad_b[`zE[]WZY�Y* j^`ch[kamnolfc�pJn chn	x!QZ_bW�n QZgilfc'n ehes[`zo_blmS R�goc Q
c QZ_blf_O[klhlq Z_bl�n eh_O[ZY	}LgoehchnoW~c�giWJ_bl�cfgCnopJpZeh_blhl�noWJp�lfgi^kzo_�	�goe'pZ_b^kny¡ ) lh_bWJlh[`ch[`zo_On }J} ^k[kamn ch[`giWJl
cfgCx�goe J�lf_bn-YC^`_blhlq^`¡\x [kc Q0QZgilfc]Y	g�zo_BY	_bW chl{[kW0YCg-_j[k^`_OWZ_mc x/goe JvlmS

\]QZ_'adgAY Y	giW\WZ_mYin ch[kzo_ }L_meqad_m}Jch[`giWCg�	L jlh[kWZYGVTu)cfgMYCn Jo_ Y* J^kch[kamnolfch[kWZYOnyz�no[k^]n _j^`_'[kW
zE[]lh[`cf_bp)WZ_mc x�goe JvloQJnol _L_m_bW<c QZ_'WZ_m_bp)cfg�eh_badgiWJlfcfeq jadc c QJ_]Y* J^kch[kamnolfc>cfeh_m_'x [kc Q YCgyzo_BY	_bW~cmS
\]QZ_Tlhamno^k[kWZY*}Jehgo}L_mehc ¡<g�	 lh JaKQ.n Y	_baKQJnoWj[kl Y WZ_m_bpJl/cfgM_L_ []W zo_blfch[kYin cf_bp.noWjp�pZ_mcf_me YC[kWZ_bpGS
|{ Ze)noWJno^`¡vlh[kl<pZ_mcf_meKYC[]WZ_bl�c QJ_.pZ_b^]nb¡ noWJp�}JeqgEad_blhlq[kWZY$adgilhc<g�	 c QJ[kl*}Jehgvad_blhl)noWJp:n ehYi Z_bl
c QJn c [`c'[]l�WZ_mYi^k[`Yi[`_ ^`_T[]W�adgAY	}jn eq[klhgiW�cfg\RR\ noWJp�goc QJ_me no^`cf_meqWjn ch[`zo_�}Jehgo}Lgilhno^]lmS
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\]QZ_�lq Z}J}Lgoehc�g�	 c QZ_�t$ J^`ch[]amnolfc�� [klfcf_bWZ_me �{[klhadg�zo_meh¡ � t&�'� �*}JeqgocfgEadgi^�[kl<n YCnoWJpJn cfgoeh¡
eh_��~ j[`eh_BY	_bW~c 	�goe � � �MTvnXzv¤�WJgEpZ_bl � �1gi J£ N�� pGYCn Jv[kWZY Y< J^`ch[kamnolfch[]WZY:_bnolh[`_mewcfg,nopJgo}Jcw[kW
TvnXzv¤ c QJnoW([kW Twn z'N:lf¡Elhcf_BYClmS \]QZ_FTvnXzv¤ _jnolf_bp t&�'� }jehgocfgEadgi^]l�}jehgyzv[kpZ_$_��~ J[kz�no^`_bW~c
amn }jn _j[k^k[kch[`_bl{cfg$c Qjn c*g�	�c QZ_gTvnXz�NFT W~cf_meqWZ_mc�yTehgi J}�t$noWJn Yo_BY	_bW~c nXehgocfgvadgi^ ��T yOtFn ��cfg
YCnoWJn Yo_ Y< J^`ch[kamnolhcGYoehgi Z}jlmS*\]QZ_Xt&�'�TzZ¢�}Jehgocfgvadgi^i[kl7_ nolf_bpOgiWOc QZ_ T yOtFn z2O�nol pZ_blhadeq[`_L_bp
[kW�uE_badch[`giWjl�¢ES ¢ES ¢<noWJp�¢ESPOES I S \]QJ_ t+�,�Tzv¢<[kl/n*adgoeh_{noWJp�adeq[`ch[kamno^j}Jehgocfgvadgi^ c Qjn c/}Jeqgyzv[kpZ_bl
Y* J^kch[kamnolfc�Yoehgi Z}eY\noWJn Yo_BY	_bW~c cfg\lh J}J}LgoehcRTvnXzv¤CuJuJt�S

\]QZ_�am Jeheh_bW~c Y* j^`ch[kamnolfch[kWJY�n eqaKQj[`cf_badch Zeh_bl<noWJp� JWJpZ_meq^k¡E[kWJY�}JeqgocfgEadgi^kl<pZ_blhades[`_L_bp�[kW
uE_badch[`giW�¢ES ¢*x/_meh_{}Jes[ZYCn eq[k^k¡*pZ_blh[kYiWZ_bp 	�goe�x [`eh_bp;QZgilfchlBpE}jeq[`goeXcfg)c QZ_OadgiWJad_m}jc�noWjp.pJ_blh[`YiW
g�	]Y	g-_j[k^k[kc ¡�}Jehgocfgvadgi^kl�p�lh Ja Q2nol	teTvnXzv¤ES � _bWJad_-p�c QZ_�pZ¡EWjn-YC[kaml�noWjp c QZ_�}L_me 	�goe YCnoWJad_
g�	oY* J^kch[kamnolfch[kWZY\}Jehgocfgvadgi^kl�	�goeuY	g-_j[k^`_ QJgilfchl{noWJp�WZ_mc x/goeKJEluQJnyzo_<WZgoc _L_m_bW�lfch jpJ[`_bpGS]XTl
lfchn cf_bpw[kW.gi Ze'^k[kcf_meqn ch Zeh_Teh_mzv[`_mx [kWwuE_badch[`giWw¢ESSNZS I pJx�_ QJnyzo_�WZgoc 	�gi jWJp�noW ¡.}Jeq[`goe�lfch jpJ[`_bl
g�	/t+�,�Tzv¢.lh[`YiWjno^k[kWZY�cfeqn z\a<_�z\am[`_bWJad¡+	�goe�teTvnXzv¤�uJuZt WZ_mc x�goe JvlmS X ^kc QZgi ZYAQ }Jehgocfgvadgi^
_�z\am[`_bWJad¡<[kl>n{z�no^k[]p<adgiWjad_meqW)x [`c QJ[]W�c QZ_ T U \�q�lfchnoWJpjn eqpJ[klhn ch[kgiW*cfesnoa J5p~[`c�[kl>WZ_b[`c QJ_meoY	_bn )
lh Zeh_bpCWJgoe�lfcfes[kadc/adeq[kcf_meq[kn QJnyzo_!_L_m_bW�n Yoeh_m_bp� Z}LgiW 	�goe�lfchnoWJpjn eqpJlXn }j}Jehgyz no^QnoWJp\nopZgo}jch[`giW
� R/esn � ¤ ��S X }JehgEg�	jg�	LadgiWJad_m}Jc�p~[kW cf_me )�x/goe Jv[kWZY{x [kc Q*goc QJ_me _ �v[]lfch[kWZYT}Jehgocfgvadgi^kl�noWJp	lf_bam Jeq[`c ¡
adgiWJlh[kpZ_mesn ch[`giWJl�pZeq[kzo_Tc QJ_ T U \]q�}Jehgocfgvadgi^rlfchnoWJpjn eqpJ[klhn ch[kgiW�}Jehgvad_blhlmS

\]QZ_gY< J^`ch[]amnolfc�lh[`YiWjno^k[kWZY�cfeqn z�a\noWJp c QZ_\eh_blq J^`chnoW~c _jnoWJpJx [kpZc Q&adgiWJlq $Y	}Jch[`giW n eh_
[ZY	}LgoehchnoW~cXnolf}L_badchl�cfg<adgiWJlq[kpZ_me 	�goe Y* j^`ch[kamnolfch[kWJY�lh Z}J}Lgoehc []W\x [keh_b^`_blhl WJ_mc x�goe JEl � � n eq£i¢���S
\]QZ_�cfgochno^On-YCgi JW c�g�	M_jnoWJpZx []pZc Q  Jlf_bp�_E¡,c QZ_�n }J}j^k[]amn ch[`giW#noWjp,c QZ_�t&�'�TzZ¢ cfesn z\a
n eh_�_blhlf_bW~ch[kno^�[kW 	�goeKYCn ch[kgiW�	�goe\WZ_mc x/goeKJ�} ^knoWJWJ[kWJY$noWJp�lf_meqzE[kad_�}jehgyzv[klh[`giWj[kWZY�}  Zeh}Lgilf_blmS
Uoz\am[`_bW~c Y* j^`ch[kamnolfch[kWJYT[kl�[]WJadeh_bnolh[kWJYi^`¡�[ZY	}LgoehchnoW~c pj Z_�cfgOc QZ_�Yoehgyx [kWZYOW~ DY _L_me>g�	5YCg-_j[k^`_
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QZgilfchl�eh_b^`¡v[kWZY�giW&c QZ_�T W~cf_meqWZ_mc 	�goe�adgAY�Y< JWJ[kamn ch[kgiWJlmS \]QJ_	c x�geJo_m¡ 	�gEam Jl�n eh_bnol�g�	�c QZ_
	�gi^]^`gyx []WZY�eh_blh_bn eqaKQ�n eh_{cfg2m I � YC[kWJ[ YC[klf_]Y< J^`ch[kamnolhcXYoehgi Z}0YCnoWjn Yo_BY	_bW c'lq[`YiWJno^k[kWJYOcfeqn z\a
[kW:goeqpZ_me\cfg�}Jeh_blf_meqzo_�lh 2z\am[k_bW c)cfeqnoWJlKYC[klhlh[kgiW�amn } noam[`c ¡ 	�goe�_jnoWJpJx [kpZc Q ) ^][ZYC[`cf_bp2noamad_blhl
WZ_mc x�goe Jvl	noWJp�¢ ��eh_bpJ Jad_dY	gyzo_BYC_bW c\[]WJpJ Jad_bp>Y* J^kch[kamnolfc)^kn cf_bWJam[`_bl<cfg&_bWJlh Jeh_�lf_bn-Y\^`_blhl
adgiWJWZ_badch[`giWjl 	�goegY	g-_j[k^`_0QZgilhchlmS \]QZ_w^][`cf_meqn ch Zeh_�eh_mzv[`_mx�[]W,uE_badch[`giW,¢ESSNZS I l QZgyx l�p _Lgoc Q
c QZ_blf_�[]lhlh Z_bl�n _Lgyzo_MQJnbzo_<WZgoc]_L_m_bW�nopJpZeh_blqlf_bpGS

T W c QJ[kl�aKQJn }jcf_meBp{x/_ sJeslfc 	�goeKY< J^kn cf_�noW noWJno^`¡vlh[kl 	�esn-Y	_mx/goeKJ#cfg pZ_mcf_me YC[kWZ_�c QZ_
t+�,�Tzv¢Ccfeqn z\aO}L_me 	�goeKYCnoWJad_oS T W uE_badch[`giWFOESSNZSSN2pQc QZ_ Y< J^`ch[]amnolfc 
fgi[kWwnoWJpw^k_bnbzo_*^]n cf_bWJam[`_bl
x�QZ_bW2n$t&$ Y	gyzo_bl _L_mc x�_m_bW:lh 2_jWJ_mchl�n eh_.pZ_mcf_meKYC[kWJ_bpGS0qZehgAY c QZ_�^]n cf_bWJad¡&_��~ jn ch[`giWJl�p
x/_�pZ_mcf_meKYC[kWJ_<c QJ_C}Lgocf_bW ch[kno^ YCn �v[ Y* $Y noWjp YC[kWJ[ Y* $Y pZ_b^]nb¡vlmS T W�c QZ_\[kW~cf_meh_blfcOg�	�pZ_ )
cf_meKYC[kWj[kWZY)c QZ_<t&�'�TzZ¢	}JeqgocfgEadgi^ }L_me 	�goe YCnoWJad_-pJc QZ_ 	�gi^]^`gyx []WZYCt+�,� zZ¢�lfch JpZ¡.}Jeq[ZY\n eq[k^`¡
adgiWJad_meqWJlBm

� c QZ_ 	�goeKY< J^kn ch[kgiW&g�	�n 	�eqn-Y	_mx�goe J&noWJp�lh 2_ lf_��~ J_bW c�_��E Jn ch[`giWjl 	�goe Y	_bnolh Zes[kWZY�c QZ_
lh[kYiWJno^k[kWZY)cfeqn z�a p

� c QZ_�aKQjn eqnoadcf_meq[klhn ch[kgiW#g�	�lq[`YiWJno^k[kWJY&cfeqn z\a&	�goedY* j^`ch[kamnolfc.lfcf_bnopZ¡,lfchn cf_-p 
 gi[kW(noWJp
^`_bnyzo_*[kWjlfchnoWJad_bl�p

� c QZ_$noWJno^`¡vlh[kl)g�	Olh[`YiWJno^][kWZY cfeqn z\a�_�z\am[k_bWJad¡:x [`c Q:z n eq[`gi Jl	WE $YM_Q_me	g�	GQZgilhchl\noWJp
n }J} ^k[kamn ch[`giWJlBpvnoWjp

� c QZ_ pZ_mcf_meKYC[kWjn ch[`giW	g�	7Y* j^`ch[kamnolfc ^kn cf_bWjam[`_blo_E¡*eq_b^`¡E[]WZYOgiWJ^`¡<giW	Yoehgi Z};YCnoWJn Yo_BY	_bW~c
 Z}GpJn cf_blbS

\]QZ_�eh_BYCno[kWJpJ_me'g�	�c QJ[kl aKQJn }Jcf_me{[kl goehYinoWJ[klf_bp$[kWwc QJ_%	�gi^k^`gyx [kWZY�YCnoWJWJ_mebS]\]QZ_�WJ_ �Ec
lf_badch[`giW2gi Zch^k[kWJ_blOc QZ_.t&�'�TzZ¢�pJ_blh[`YiW&eqn ch[kgiWJno^`_-p 	�_bn ch Jeh_bl*noWjp 	  JWJadch[`giWJno^][`ch[`_blO[kWJadgoeq}Qg )
eqn cf_bp [kW c QJ_$}JeqgocfgEadgi^ S \]QZ_&	�goeKY\no^k[klhn ch[`giW,g�	Oc QZ_&t+�,� zZ¢>Y	_blhlhn Yo_�_ �ZaKQJnoWZYo_bl�[]W cfg
_��~ jn ch[`giWJl�pLc QZ_)lh[ZY< J^kn ch[`giW�_ �E}L_meq[ Y	_bW chno^ lf_mch Z}�noWJp�noWJno^`¡vlh[kl }jn eqn-Y	_mcf_meslO Jlf_bp&	�goe{c QZ_
	�gi^]^`gyx []WZY&noWJno^`¡vlh[klCn eh_$pZ_blhadeq[`_L_bp:[kW#uv_badch[`giW OES ¢ES \]QZ_�t&�'�TzZ¢&}Jehgocfgvadgi^�cfeqn z�a�noWJp
^kn cf_bWJad¡�noWJno^`¡vlh[kl�[kl�[]WJ[`ch[kno^k^k¡)adgiWjpJ Jadcf_bp�x [kc Q�c QZ_Oeh_badgAY�Y	_bWjpZ_bpwpZ_
	 no J^`c�ch[ZY	_me'lh_mcfch[kWZYil
noWJp*c QZ_/nolhlhgEam[kn cf_bp<eh_blq J^`chl1n eq_/}Jeq_blf_bW cf_bp<[kW)uE_badch[`giW OESSNZS&\�QZ_�t&�'�TzZ¢'cfeqn z�a/noWJno^k¡Elh[]l1[kl
	� Jehc QZ_me _ �v}jnoWJpZ_bp _~¡CadgiWjpJ Jadch[kWZYO_ �v}L_meq[ZY	_bW~chlXnoWjpCg-_Jchno[kWj[kWZYOeh_blh j^`chl 	�goeXz n eq[`gi JlXch[ZY	_me
lf_mcfch[kWZYilTx [kc QJ[kWwc QJ_<lf}L_bam[`sj_bp�go}L_meqn ch[kWJY\eqnoWZYo_oS \�QZ_*a QJn }Jcf_me�[klTadgiWJam^k JpJ_bp�x [kc Q$noW�[kW
pZ_m}Jc QCnoWjno^`¡Elq[kl�noWJp\pj[klham Jlhlq[`giW<g�	Qc QJ_'eh_blh J^kchl�g-_Jchno[kWZ_bp 	�ehgAY c QZ_'z n eq[`gi Jl�_��E Jn ch[`giWjlXnoWJp
_ �E}L_meq[ Y	_bW chlbS
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 WJ^][`Jo_ []W t&�'�Tz I pOc QZ_ t&�'�Tzv¢�eq_m}QgoeqcdYC_blhlhn Yo_bl�adgiW~chno[kW c QJ_�lfgi Zeqad_ Twn � nopJpZeq_blhl �
[kW 	�goeKYCn ch[`giW 	�goe�_bnoa Q:lh 2_jlhades[`_L_bp Y* J^kch[kamnolfc�Yoeqgi Z}9p x�QJ[ka Q�[kl�ne_jnolh[ka\eh_��E J[`eh_BY	_bW~c 	�goe
c QZ_�uJuZt Y	gvpZ_b^Lcfg	x�goe JQSo\]QZ_Olfgi Zeqad_OnopJpJeh_blhl�lf}L_bam[ 	�¡E[kWJY<amn }jn _ [k^k[`c ¡ Y	_bnoWJl�c QJn c]QJgilfchl
amnoW�aKQZgEgilf_CgoeMsj^`cf_meOc QZ_gY* J^kch[kamnolfc�pJn chn�	�ehgAY _Lgoc Q�pZ_blq[`eh_bp&noWJp� jWJpZ_blh[`eq_bp$lfgi Jeqad_�Twn
nopJpZeh_blhlh_bl 	�goe<_bnoa Q Y* j^`ch[kamnolfc*Yoehgi Z}rSFT W goeqpZ_me<cfg�lq Z}J}Lgoehc<uJuJt p nFQZgilhc �Vl Twn lf_mehzv[kad_
[kW cf_me 	�noad_w2�Y< Jlfc'lh J}J}Lgoehc�c QZ_ 	�gi^]^`gyx []WZY)go}Q_mesn ch[`giW7m

� � 6'! @ �*% ����,1"$
��+
R��
��+�H4 � lhgEaKJo_mc�p [kW~cf_me 	 noad_-p$TvnXzv¤ Y< J^`ch[]amnolfc�nopJpZeh_blhlBp2sj^`cf_me]Y	gvpZ_-p
lfgi Zeqad_�^k[]lfc �Xx�QZ_meh_-p

� � �D4 
 � 6 lf}L_bam[`sJ_bl�c QZ_�eq_��~ Z_blhch[kWZY)_bW ch[kc ¡ ��	�goe _ �vn-Y	} ^`_�nC JWJ[ �~ Z_{[kpZ_bW~ch[`sJ_me�x [kc QJ[kW�n
lfg�	�c x�n eh_�}jehgoYoeqn-Y goe'}jehgEad_blql�p

� � ��6 � ��� � 4 �<lf}L_bam[`sJ_bl�c QJ_�[kpZ_bW~ch[`c ¡.g�	>c QZ_�^`gvamno^rWZ_mc x�goe J�n cfchnoaKQDY	_bW c�p
������� % � � � 6 �94�� �`6������ � � � � lh}Q_bam[ZsJ_bl�c QZ_ Y< J^`ch[kamnolhc�Yoehgi Z}WTwn,nopJpJeh_blhl�p
�	� � 6 � � ��� � �)lf}L_bam[`sJ_bl�c QZ_�pJ_blh[`eh_bp�noWJp���goe  JWJpZ_blq[`eh_bp�lfgi Zeqad_ Tvn#nopJpZeh_blhlBpvnoWjp
� � � �#�R4 ��� ���`6 [kl� Jlh_bp�x�QZ_bW0Y< J^`ch[`} ^`_Tlhgi Zeqad_�eh_badgoespJl'n eh_ QJ_b^kp�[kW�c QZ_Gsj^kcf_me�Y	gvpZ_oS
\]QZ_ Twn zZ¤�nopJpZeh_blqlh[kWZY:lhaKQJ_BY	_bl�no^k^kgyx 	�goe$n QZgilhc �Vl$t&�'�Tzv¢�eh_m}LgoehcWY	_blhlhn Yo_2cfg

_Q_�nopJpJeh_blhlf_bp�giWJ^`¡2cfg&c QZ_�tFV lmS T W t+�,� z I p�eh_m}Lgoehc Y	_blhlhn Yo_bl�n eh_0_JehginopJamnolhc	cfg no^k^
QZgilfchlmS - [`c Q(t+�,� z I QJgilfcClh Z}J}jeh_blhlh[`giW:amn }jn _ [k^k[`c ¡-p�Y< J^`ch[kamnolhc QZgilfchl�pZg�WZgoc\WZ_m_bp,cfg
eh_blf}LgiWJp�x!QZ_bW2lq[ZYC[k^kn e*eh_m}Lgoehchl<n eh_�eh_bad_b[`zo_bp 	�ehgAY goc QZ_me QZgilfchl<giW�c QZ_�WZ_mc x�goe JQS \]QZ_
eh_BY	gyz no^Lg�	&QZgilfc�lh Z}J}jeh_blhlh[`giW 	�ehgAY c QZ_�t&�'�Tzv¢)lh}Q_bam[Zsjamn ch[`giWdY	_bnoWJl�c Qjn c'no^k^UY* J^kch[kamnolfc
QZgilfchlOn eh_	eh_��E J[`eq_bp$cfg�eq_blf}LgiWJp cfg$teV �~ Z_meq¡FY	_blhlqn Yo_blmS�\]QZ_ Y< J^`ch[kamnolfcGQZgilhchl �Geh_m}Lgoehc
Y	_blhlhn Yo_�eh_blf}LgiWJlh_bl*no^k^kgyx c QZ_�teV cfg&adgiWJpj Jadc*}L_me*) QJgilfc*cfesnoa Jv[kWZYZS n _me*) QZgilfc)cfeqnoaKJE[]WZY
[kl n\eh_��~ j[`eh_BY	_bW~c�	�goe XT Zc QZ_bW~ch[kamn ch[`giW9p�XT Zc QZgoeq[klqn ch[`giW�noWJp^XTamadgi JW ch[]WZY �.X X!X � [kW$teTwn
lf¡Elhcf_BYCl�x�QJ[]aKQ QJnyzo_ _L_m_bW [kpZ_bW~ch[`sJ_bp noWJp lh DY�YCn eq[klh_bp � X�L�y{£o£�� 	�goewz n eq[`gi Jl�noamad_blhl
lhaKQZ_BYC_blmS.R�nolf_bp2giW�c QJ_ X!X X adeq[`cf_mes[knHp1c QZ_\z�n eq[kgi JlO}Jehgo}Lgilf_bp Y	_baKQJnoWj[kl YCl�n eq_ _L_b[kWZY
_mz�no^k jn cf_bp0_~¡.c QZ_ T U \�q2x [`c Q�n	zv[`_mx g�	>eh_badgAY�Y	_bWJpj[kWZY	n }J}Jehgo}jeq[kn cf_�lha QZ_BY	_bl � t$R�£ I ��S

\]QZ_�[ZY	}LgoehchnoW~c'WZ_mx 	�_bn ch Zeh_bl'g�	�t&�'�TzZ¢	[kWJam^] JpZ_-p

� c QZ_GTwn zZ¤	lfgi Zesad_�nopJpZeh_blhl]sj^`cf_meq[kWJY2p
� c QZ_�eh_m}Lgoehchl>lf_bW~c cfg{c QZ_ � no^k^vt+�,�Tzv¢ ) amn }jn _ ^`_ Y* J^kch[kamnolfc ehgi Zcf_meql �  Jlh[]WZY c QZ_�nopJpZeq_blhl

�
 4�. ���
� �	noWjp
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� c QZ_�eh_BY	gyz no^Gg�	 QZgilfc ) lq Z}J}Jeh_blqlh[`giWGS
X lh $Y YCn eh¡�g�	 no^]^Xc QZ_wt&�'�TzZ¢$a QJnoWZYo_bl	noWJp�_bW$QjnoWJad_BY	_bW~chl)cfg c QJ_.goes[`Yi[kWJno^�t+�,� z I
}Jehgocfgvadgi^r[kl�}jehgyzv[kpZ_bp�[kW�c QJ_�lf}L_bam[`sjamn ch[`giW � �!L�£ N$pDX }J}L_bWJpJ[ �\R ��S

�1��� ��� � ����* � � "/) ��� ' � ) �%�F$

\]QZ_/t&�'�TzZ¢�}JeqgocfgEadgi^EnoaKQJ[k_mzo_bl�Y< J^`ch[kamnolhc1Yoehgi Z} YCnoWJn Yo_BY	_bW~c1c QJehgi ZYAQ�n lf_meq[`_bl1g�	
�~ J_meh¡
noWJp eq_m}Qgoeqc Y	_blhlhn Yo_$_ �va QJnoWZYo_bl;_L_mc x�_m_bW,c QJ_FY< J^`ch[kamnolfc\ehgi Zcf_me�noWjp c QZ_^QZgilfchlmS	\]QZ_
	�gi^]^`gyx []WZYClfch JpZ¡�lfchn eqchl x [kc Q�c QZ_�eq_b^`_mz�noW~cTt&�'�TzZ¢ YC_blhlhn Yo_bl{noWJpwch[ Y	_meql'x!QJ[kaKQwcfeq[`YoYo_me
c QZ_ Y	_blhlhn Yo_)lf_bWJpJ[]WZY 	�goe{teTvnXzv¤�uJuZt QZgilhchlTnoWjpwehgi Zcf_meslmS!\]QJ_�c ¡E}L_�g�	 YC_blhlhn Yo_bl�pLc QZ_
gEamam Jeheh_bWJad_'lf_��E Z_bWJad_'noWjp)c QZ_�cfeq[`YoYo_meq[kWJYTch[ Y	_meql�n eh_'amn cf_mYogoeq[]lf_bp\noamadgoeqpj[kWZY{cfg Y* j^`ch[kamnolfc
lfcf_bnopZ¡ lfchn cf_-p 
fgi[kW noWJp ^`_bnyzo_2[kWjlfchnoWJad_bl % S \]QZ_ Y	_blqlhn Yo_bl�noWJp ch[ZY	_meql�[kpJ_bW ch[`sj_bp 	�goe
c QZ_.t&�'�TzZ¢$cfeqn z\a\n eq_.pZ_blqadeq[`_L_bp�noWJp�[k^k^k jlfcfeqn cf_bp�[kW�uE_badch[`giWCX�S I noWJpCq [kYi Zeh_gX*S I g�	
X }j}Q_bWjpJ[ � X eh_blf}L_badch[`zo_b^`¡oS^\]QZ_.t&�'�TzZ¢eYC_blhlhn Yo_bl�p c QJ_��E Z_meh¡
��eh_m}j^`¡&[kW~cf_meqnoadch[`giW:noWJp
c QZ_Ceh_blq J^`chnoW~c�cfeqn z\a	giW c QZ_\^k[]W2J$[kl 	�goeKY< J^kn cf_bp [kW2uE_badch[`giW X�SSN$g�	RX }J}L_bWJpJ[ �FX�S;\]QZ_
pZ_meq[`zo_bpwt&�'�TzZ¢	lh[`YiWjno^k[kWZY*cfeqn z\aO_��E Jn ch[`giWJl�n eq_� Jlf_bp 	�goe'c QZ_�noWJno^`¡vlh[kl�[kW�c QJ_ 	�gi^k^kgyx [kWJY
lf_badch[`giWJlbS

\]QZ_�t&�'�TzZ¢)cfeqn z\a�amno^]am J^kn ch[`giWJl� jlh[kWZY)no^k^Lc QZ_O_��E Jn ch[`giWJl pZ_meq[`zo_bp�[kW0X }J}L_bWJpJ[ � X
eh_m}Jeh_blh_bW c<noW nbzo_mesn Yo_�pjn chn�eqn cf_�gyzo_me)c QZ_ �~ Z_meq¡�noWjp�eh_blf}LgiWJlh_ Y	_blhlhn Yo_.[kW~cf_mehz�no^]lmSdT W
goeqpZ_me cfg�g-_Jchno[kW Y	goeh_ eh_m}Jeh_blf_bW~chn ch[`zo_'eq_blh J^`chl�pox!QZ_meh_'^kn ehYo_�_bWJgi ZYAQCpZ_m}j^kgy¡HY	_bW chlXn eh_ WZgoc
nbz no[k^kn _j^k_�	�goe Y	_bnolq Zeh_BY	_bW~chl�p lq[ZY* j^kn ch[`giW _ �E}L_meq[ Y	_bW chlOn eq_CWZ_bad_blhlhn eh¡oS�\�QZ_Clh[ZY< J^kn ch[`giW
_ �E}L_meq[ Y	_bW c)eh_blq J^`chl<eh_m}Jeh_blh_bW c	c QZ_�c QJ_mgoeh_mch[kamno^�}L_bn J�t&�'�TzZ¢�cfeqn z\a�pjn chn�eqn cf_blmS \]QZ_
lh[ZY< J^kn ch[`giW Y	gEpJ_b^kl�p WZ_mc x/goeKJCcfgo}Lgi^`goYo¡CnoWJpC}jehgocfgEadgi^Qlf_mcfch[kWJYil/ Jlh_bp 	�goeXc QZ_ _ �E}L_meq[ZYC_bW chl
adgiWJpJ Jadcf_bp�[kW�c QJ[kl'a QJn }Jcf_meTn eh_OYi[`zo_bW�[]W0X }J}L_bWJpj[ ��RTS
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\]QZ_mgoeh_mch[]amno^k^`¡-pEc QZ_meh_On eh_{WZg)t&�'�TzZ¢*}Jehgocfgvadgi^Qlh}Q_bam[ZsJ_bp�^][ZYC[`chl/[ZY	}Lgilf_bpCgiW.c QZ_{WE $Y _L_me
g�	 Y< J^`ch[kamnolhc{a QJnoWJWZ_b^]lTn0QJgilfcOadgi J^kp�^k[klfcf_bW cfgwlh[ Y* J^kchnoWZ_mgi Jlh^`¡oS � gyx�_mzo_meBp*Y* J^kch[kamnolfch[kWZY
[kl�Yo_bWZ_meqno^k^`¡ nolqlfgEam[]n cf_bp#x [`c Q QJ[kYAQ,pJn chn2eqn cf_&noWJp#ch[ZY	_ ) lf_bWJlq[`ch[`zo_$n }j}j^k[kamn ch[`giWjlmSj\]QZ_
W~ DY _L_me	g�	Olh[ZY< J^`chnoWZ_mgi jl�Y* j^`ch[kamnolfcCn }J} ^k[kamn ch[`giWJl	lq Z}J}Lgoehcf_bp�[klCadgAY Y	giWJ^`¡C_Lgi JWJp _E¡
goc QZ_me adgiWJlfcfesno[kW chl�^][`Jo_/WZ_mc x/goeKJ*eh_blhgi Zeqad_bl�p-_jnoWjpZx [kpZc Q9p�_bWJp QZgilhc }JeqgEad_blhlq[kWZY{noWJp)pJ[klf}j^]nb¡
amn }jn _j[k^][`ch[`_blmS*T W�c QJ_{amnolh_�g�	�Y	g-_ [k^`_{pZ_mzE[]ad_bl�pZc QZ_m¡\cf_bWjp�cfg�QJnbzo_�lKYCno^k^`_me� Jlf_me'[]W cf_me 	 noad_bl
c QJnoW)c QZgilf_'nyz�no[]^kn _j^`_�cfg�^kn ehYo_me s �v_bp QZgilfchl�cfg{}JeqgEad_blhl�noWjp	pJ[klf}j^]nb¡Oc QZ_'n }J} ^k[kamn ch[`giW<pJn chnvS

�
	 jJUVSXU EHGJILKNMPORQTS9KNMP=av KNU]\NE�S+Q�\NU _DUVSXO]\NMPt UR_�QT=w_&MPIPIZGaS9KX\<Q�KNUR_�MP= �WUVO]KNMPY`=&�W{ �W{ ��Q�=w_ � MPv`Ga\NU!�W{ �TQH\NU]SXd UVO 
KNMPA7UVILe3{
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T c'[kl�pj[`z\am J^`c�cfg\[ZY\n Yi[kWZ_OnoWJp�c QJn c�c QJ_meh_�x [k^]^D_L_Oeqn eh_�[]WJlfchnoWJad_bl�x�QJ_meh_� Jlf_meql�lq 2_jlhadeq[Z_Q_
cfg Y* j^`ch[`}j^`_uY< Jlh[ka pvzv[kpZ_mg	goe goc QJ_me'eh_bno^ )�ch[ZYC_�n }J}j^k[kamn ch[kgiWJl�n c'c QZ_�lqn-Y	_Och[ZY	_oS

qZgoe\c QZ_�}  Zeh}Lgilf_�g�	 c Qj[kl)eh_blf_bn eqa Q7p�c QZ_� Z}J}L_me	^k[ZY\[`c*g�	{lh[ZY< J^`chnoWJ_mgi Jl	aKQJnoWjWZ_b^kl � p
� � � I £2[kl\ Jlf_bp � S	X ^klhg2p'[kW�x [`eq_b^`_blhl	noamad_blhl�WZ_mc x/goe Jvl�_mzo_bW,x [kc Q�c QZ_FY< J^`ch[]amnolfch[kWZY
_jnoWJpZx []pZc Q�_�z\am[`_bWJad¡$nopZz�noW~chn Yo_-pGc QZ_meh_)[klTn s WJ[`cf_*^][ZYC[`c�g�	Xn }j}j^k[kamn ch[`giWjl'x�QJ[]aKQ�amnoW^_L_
lh Z}J}Lgoehcf_bp$lh[ZY< J^`chnoWZ_mgi Jlq^`¡�pJ Z_<cfg;s WJ[`cf_ _ noWJpZx [kpJc Qwnbz no[k^kn _j[]^k[`c ¡oSu\]QZ_	t&�'�Tzv¢.lfgi Jeqad_
sj^`cf_meq[kWJY$amn }jn _j[]^k[`c ¡2no^k^`gyx l
	�goeClfgi Jeqad_0Tvn nopJpZeh_blhlh_bl)cfg _Q_�[kW�c QZ_w[]WJam^k JpZ_�goe	_ �vam^] JpZ_
Y	gEpJ_ 	�goeC_bnoa Q,g�	Tc QZ_eY< J^`ch[kamnolhc	Yoehgi Z}�eh_badgoeqpjlmS \]QZ_meq_wn eh_wWZg&_BY	}j[keq[kamno^�eh_blh J^kchl	goe
Yi J[kpZ_b^k[]WZ_bl�cfgd_jnolf_)c QZ_	lf_mcfch[kWJY�giW7pU_j Jc 	�goe{c QZ_)}j Zeh}Lgilf_*g�	 c QJ[klTeh_blf_bn esaKQ7pGgiWZ_)nopJpZeq_blhl
[kW�_bnoaKQFY	gEpJ_�[kl�c QZgi ZYAQ~c'cfg _L_OnopZ_��E Jn cf_oS

\]QZ_&t+�,� zZ¢�lh[`YiWJno^][kWZY�cfeqn z�a$noWJno^k¡Elh[]l�[kl.adgiWJpJ jadcf_bp 	�goe�n2z n eh¡v[kWZY�W~ $YM_L_me\g�	
Y* J^kch[kamnolfc QZgilhchlmS - [`c Q�c QZ_.am Zeheh_bW~cMY< J^`ch[]amnolfc�}JeqgocfgEadgi^klBp>WJ_b[`c QZ_me�c QZ_�lfgi Zesad_�WZgoe*c QZ_
ehgi Zcf_meql JvWZg�x c QZ_�WE $YM_L_me'g�	 Y* J^kch[kamnolfc]QZgilfchl c QZ_m¡�lf_mehzo_blmSRXT^`c QZgi ZYAQ�c QJ_meh_ QJnyzo_ _L_m_bW
}Jeh_mzv[`gi Jl	lfch Jpj[`_bl)cfg }Jeq_bpJ[kadc	c QZ_�WE $YM_L_me	g�	uY< J^`ch[]amnolfc QZgilfchlBp�c QJ_blf_wcf_baKQjWJ[ �E Z_bl�QJnyzo_
WZgoc _L_m_bW�pZ_m}j^`g�¡o_bp cfg }Jehg�zE[kpJ_\noW ¡ _BY	}j[`eq[]amno^�eh_blh J^kchl � X X R $T£AO2p�q&\ ��� p �,$ £o£ ��S^\]QZ_
giWJ^`¡�}jeh_mzE[kgi JlO_BY	}j[keq[kamno^&Y* j^`ch[kamnolfch[kWJYWY	_bnolh Zeh_BYC_bW chl*noWJp�lfch Jpj[`_blOnbz no[k^kn _j^k_ 	�ehgAY c QZ_
t�R�giWZ_Tno JpJ[`gvamnolfcXlf_blqlh[`giWJl adgiWjpJ Jadcf_bp�_E¡ X ^ Y	_mehgoc QC_mc�no^ S � X!X �Al � pEpZg�WZgoc/}Jehg�zE[kpJ_'noW ¡
[kWJpJ[kamn ch[kgiW�g�	 c QZ_�WE $YM_L_me�g�	 }Lgocf_bW~ch[kno^rn }J}j^][kamn ch[`giWJlmS

\]QZ_{eh_blh J^kchl/}jeh_blf_bW~cf_bpw[kW.c QZ_ 	�gi^k^`gyx [kWZY)lf_badch[`giWJl�nolhlq $Y	_{c QJn c�c QZ_�noamad_blhl WZ_mc x�goe J
noWJp0Twn QZ_bnopZ_me gyzo_meKQJ_bnopJl n eq_�adgAY�Y	giW�cfg _Lgoc Q�c QZ_ Y< J^`ch[]amnolfc'pJn chn\noWjp�t+�,�Tzv¢\pJn chn
}jnoa Jo_mchlmS�\]QZ_Teh_blh J^kchlX}Jeq_blf_bW cf_bp�[kYiWZgoeh_Tc QZ_GQZ_bnopZ_me'^`_bWZYoc Qjl 	�goeR_Lgoc Q;YC_blhlhn Yo_bl�pZeh_bWjpZ_me*)
[kWZYCc QZ_<eh_blh j^`chl'eh_b^]n ch[`zo_<noWjp$WZgoc{n _jlfgi^] Zcf_�z no^k Z_blmS \]QZ_<nopZz�noW~chn Yo_)g�	 c QJ[klTn }J}JeqginoaKQ [kl
c QJn c c QJ_)t&�'�TzZ¢\cfesn z\a*amno^]am J^kn ch[`giWJlTnoWJp noWJno^`¡vlh[kl n eh_*z no^k[kp$noadehgilhlGY< J^`ch[`} ^`_ � noWJp�[kW )
pZ_m}L_bWJpZ_bW~c�g�	 �� JWJpJ_meq^`¡v[kWZY)WZ_mc x�goe J�noamad_blhlTlha QZ_BY	_blmS]\]QJ_*t+�,�Tzv¢\lh[`YiWJno^k[]WZY)_�z\am[`_bWJad¡
}Jeh_blf_bW~cf_bp�[]WCc QZ_ 	�gi^k^kgyx [kWJY�lf_badch[`giWJl�n eh_ z�no^k[]p 	�goe _Lgoc QCx [`eh_b^k[kWJ_'noWJpCx [keh_b^`_blhl/WZ_mc x�goe JvlmS
\]QZ_$t&�'�TzZ¢ lh[kYiWJno^k[kWZY2pJn chn esn cf_ [kl�no^klfg�noWJno^`¡vlf_bp#noWjp,adgAY	}jn eq_bp#cfg�c QZ_^Y* J^kch[kamnolfc
n }J}j^k[kamn ch[kgiW.pjn chn	eqn cf_oS

��	 jJU S9eDE.t Y`I�� MPSiGaSXUR_qKNY/_DUV=JY�KNU��������
	%MP=�da\NUVAWMPY`GaSiE.GaILKNMZOVQTS9Ki\NU]SXURQ�\NO<j Q�=w_qKNjJMPS KNjJUVSXMPS )7U]UVdJS�KNYKNjJQ�K�OVYT=WA7UV=3KNMPY`= {
' 	 jJU�Y`=aILeqYTKNjaU]\>? � o @uQ�=wQTILeDSXMPS QRATQTMPIZQTtJIPU MP=qKNjJU�IPMPKNUz\<Q�KNGa\NU�\NUVAWMPU]^ MZS h Y�\iKNjJU � � o @cda\NY`d YTSNQTI t3e

� MZQTY � ���!��k � ^�jaMZO<j�GJSXUVS � $�OzjJQT=a=JUVIPS Q�S>KNjJU GJdad U]\ IPMPE�MLKR{ 	 jaU \NURQ�SXY`=aMZ=av�t U]jJMP=w_qKNjJMPS>IZMPE�MLK MPS SXMPE�MPIZQ�\KNY KNjJMPS \NUVSXURQ-\NOzj/^�jaMPOzj1Q�SXSXGJE�UVS Q.dD\<QTO]KNMPORQ�I EHGJILKNMPORQTS9K�GaSXU]\ IZMPE�MLKR{
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\]QZ_�tFV }L_meq[`gvpJ[kamno^]^`¡CaKQZ_baKJElTnoWJp�eq_
	�eh_blKQZ_bl�c QZ_ Y< J^`ch[kamnolhc]QZgilfc'lh 2_ lhadeq[`}Jch[kgiW.lhchn cf_bl]_E¡
lf_bWJpJ[]WZY	n;yT_bWZ_mesno^ �  Z_meq¡ � y � � Y	_blhlqn Yo_-pj_mzo_meh¡ �  J_meh¡gT W~cf_mehz�no^ � � T � p ����
fS�t� j^`ch[kamnolfc
QZgilfchlgY* JlhcCeh_m}j^`¡�x [`c Q,n>L� Zeheq_bW c�uEchn cf_ V'_badgoesp � L'uHV � Y	_blhlqn Yo_�x [`c Qj[kW:c QZ_ �  J_meh¡
V'_blf}LgiWJlh_ T W~cf_mehz no^ � � V]T � p�� � � 
wpLlf}L_bam[`sJ_bp�x [kc QJ[kW�c QZ_�y � Y	_blhlhn Yo_oS X lT[k^k^k jlfcfeqn cf_bp�[kW
q>[`Yi Zeh_0X*S I g�	 X }J}L_bWJpJ[ � XMpXc QJ_WY	_blhlhn Yo_�_ �ZaKQJnoWJYo_�pJ Zeq[]WZY$c QJ_ � V]T�eq_m}Jeh_blf_bW~chl	c QZ_
Y* j^`ch[kamnolfcOlfcf_bnopZ¡ lfchn cf_oS \]QZ_)cfgochno^�WE $Y _L_me{g�	�t+�,� zZ¢dY	_blhlqn Yo_bl�pJ Zeq[]WZY�n � T p�����
�[kl
Yi[`zo_bW:[kW�U �E Jn ch[`giWCX�S ¢ES \]QZ_�eh_blh J^kchnoW c	t+�,�Tzv¢ pJn chn eqn cf_-p � � ��� [kW>_J}jl � U �E Jn ch[`giW
X�SSN �'[kl�Yi[`zo_bW0_E¡-p

� � ��� � r � ¢ r�� � ��� � r
���������� 2 � ¢ £ �	I ¤ � 
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 � � OES I �

x�QZ_meh_ ��� � 
 [kl�c QZ_ �  Z_meh¡dV'_blf}LgiWJlh_GT W~cf_mehz no^ p � � [kl�c QZ_<W~ DY _L_me�g�	oY< J^`ch[kamnolfc�Yoeqgi Z}jl�p
� ��� [kl c QZ_*WE $YM_Q_me g�	oY* J^kch[kamnolfc�QZgilhchl noWJp ��
��X[]l�c QZ_*WE $YM_L_me'g�	 pJn chn\lhgi Zeqad_blTnolhlfg )
am[kn cf_bpwx [`c Q�c QZ_ Y< J^`ch[kamnolfc�Yoeqgi Z}�� [kW0_Lgoc Q�c QZ_*[kWJam^k JpJ_TnoWJpw_ �vam^k jpZ_GY	gEpJ_bl �sS

\]QZ_ t&�'�TzZ¢OpJn chnOesn cf_ [kW	U��~ Jn ch[kgiW OES I [kl pJ_m}Q_bWjpZ_bW c>giW\c QZ_ WE $Y _L_me�g�	UY* j^`ch[kamnolfc
Yoehgi Z}jlBp � � _j Jc)WJgoc	c QZ_�noadch Jno^'n }J}j^][kamn ch[`giW:pJn chn�eqn cf_�	�goeCnoW ¡�g�	Tc QZ_�Yoehgi Z}jlmSC\]QZ_
t+�,�Tzv¢T}JeqgocfgEadgi^ �Vl YC[kWJ[ZY< $Y0p pZ_
	 no J^`c>noWJp YCn �Z[ZY< $Y ch[ZY	_me lf_mcfch[kWJYil � �!L�£ N��jn eh_'l QJgyx W
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 � I £ol�p
\ n _ ^`_uOES ¢<l QJgyx l�c QZ_�t&�'�Tzv¢*cfeqn z�aTpjn chn*esn cf_�� � ��� 	�goe�z�n eh¡v[kWZY<W~ DY _L_me�g�	(Y* j^`ch[kamnolfc
QZgilfchl � ��� prYoeqgi Z}jl � � noWjp&W~ $YM_L_me{g�	/pJn chnwlhgi Zeqad_bl � 
,�fS \]QZ_)eh_blq J^`chlT}Jeh_blf_bW~cf_bp&[kW
\ n _ ^`_�OES ¢ 	�ehgAY U �E Jn ch[`giWgOES I l QZg�x,c QZ_ � � � � � 0 �{t&�'�TzZ¢{cfeqn z\a pJn chnOeqn cf_ � � ���$x [`c QJ[]W
c QZ_ � V]TGch[ZYC_-p�� � � 
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I £Hpvc QZ_Tnyzo_meqn Yo_ � � ��� � l ¢ES ¤o¤ J'_J}jlbS�T W\}jeqnoadch[klf_-pvc QZ_{t+�,� zZ¢<pJn chn*eqn cf_ � � ��� YC[kYAQ c
_L_�QJ[`YAQZ_me/pJ Z_'cfg<c QZ_ esnoWJpZgAY eq_m}j^`¡<ch[ZY	_'g�	�L'u2V�Y	_blqlhn Yo_blmSo\]QZ_ � V]T lf}L_bam[`sj_bp	x [`c QJ[]W
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- QJ_bW2n^QZgilfc)lf_bWJpJl<n^Y* J^kch[kamnolfc 
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\]QZ_*t&�'�TzZ¢Ccfeqn z�a�adgiW~cfeq[`_j Zch[kgiW�	�goe{noaKQj[`_mzE[]WZYCYoehgi Z} YCnoWJn Yo_BYC_bW c{[kl adgiWjlh[kpZ_meh_bpwc QZ_
lh[`YiWJno^k[]WZY	gyzo_meKQJ_bnop nolqlfgEam[]n cf_bp$x [`c Q�_bnoa Q Y* J^kch[kamnolfc a QJnoWJWZ_b^�S�qZgoeOc QZ_*}j Zeh}Lgilf_�g�	Xc QJ[kl
eh_blf_bn eqa Q7p~x�_{pZ_�sjWZ_'c QJ_{t&�'�TzZ¢�lh[kYiWJno^k[kWZYOg�zo_meKQZ_bnop 	 noadcfgoeBp � 	�goe�_bnoaKQdY< J^`ch[kamnolhc/aKQjnoW )
WZ_b^GnoWJpwnolhlhgEam[kn cf_bp$n }J}j^k[]amn ch[`giW�pJn chn	eqn cf_�nolBp

� � � I � � � �6�� 
�� � � � � OES ¢ �
x�QZ_meh_	� � �6�,[klTc QZ_Ct+�,� zZ¢�lh[`YiWjno^k[kWZY\pjn chn�eqn cf_	noWJp ��
���� [kl{n }J}j^k[]amn ch[`giW$pjn chn�eqn cf_oS
\]QZ_�t&�'�Tzv¢ lh[`YiWJno^][kWZY�gyzo_meKQJ_bnop 	 noadcfgoe � []W U �E Jn ch[`giW OES ¢ lh[ZY	} ^k[`sJ_bl<c QZ_�WJ_bad_blhlhn eh¡
amno^kam J^kn ch[`giWjl 	�goe _jnoWJpJx [kpZc Q�}Jeqgyzv[klh[`giWJ[]WZY�[kW Y< J^`ch[kamnolfc<WZ_mc x�goe JvlmSWqZgoe Y< J^`ch[kamnolfc*WZ_mc )
x/goe J>_jnoWJpZx [kpZc Q�} ^knoWJWJ[kWJY2p _bnoa Q Y< J^`ch[kamnolfc	a QJnoWJWZ_b^ ��_jnoWJpJx [kpZc Q �O}Jehg�zE[kpJ_bpCY< Jlfc _L_
Y* J^kch[`}j^k[`_bp;_E¡�c QZ_�	�noadcfgoe ��cfg._bWJlh Zeh_<WZg�pjn chn�WZgoeTlh[`YiWJno^][kWZYC}jnoaKJo_mchlOn eh_*^kgilfc c QZeqgi ZYAQ
WZ_mc x�goe J�adgiWZYo_blfch[`giWrS

\]QZ_ eq_blh J^`chl�[kW \ n _j^`_GOESPO<l QZg�x#c QZ_{adgoeheh_blh}QgiWjpJ[kWZY*t&�'�TzZ¢*gyzo_meKQZ_bnop 	 noadcfgoe��Cz no^ )
 Z_bl�	�goeTc QZ_*nyzo_meqn Yo_\t+�,�Tzv¢.lh[`YiWjno^k[kWZY	cfeqn z�a � � ���� Jlh[kWJY\U �E Jn ch[`giW OES ¢ES \�QZ_�eh_blq J^`chl
[kW>\ n _j^`_0OESPO�no^klfg&l QJgyx c QZ_�adgoeheh_blf}LgiWJpj[kWZY�}L_bn J�� z no^k Z_bl�	�eqgAY c QJ_ � � ��� g-_Jchno[]WZ_bp
c QZehgi ZYAQ�c QJ_�lh[ZY< J^kn ch[`giW�_ �v}L_meq[ZY	_bW~chlmS qJgoe c QZ_�}  Zeh}Lgilf_{g�	>c QJ[kl'noWJno^k¡Elh[]l�pZc QZ_�lh[kYiWJno^k[kWZY
	�noadcfgoe �:[]lCamno^kam J^kn cf_bp,x [`c Q � 
�� � � ¢ £ J'_J}jlmS�\]QZ_meh_w[kl\n�WZ_mc\[kWjadeh_bnolf_w[kW,t&�'�TzZ¢
lh[`YiWJno^k[]WZY\cfeqn z�a � � ���,x [`c Q c QZ_	W~ DY _L_me{g�	�a QJnoWJWZ_b^]l{t&�'�TzZ¢dYCnoWJn Yo_bl _j Zc{[`cO[kl{WZgoc
^k[kWZ_bn e�eh_b^]n ch[`giWJl QJ[k}rS \]QZ_�[]WJadeh_bnolf_�g�	 � � ���:[kl]YC[kWj[ZYCno^G[kWwadgAYC}jn eq[klfgiWwcfg � � _L_bamno Jlf_
Y* J^kch[`}j^`_ Y< J^`ch[kamnolhc eh_badgoeqpjl g�	Xc QZ_<lqn-Y	_ QJgilfcTn eq_*}jnoaKJo_bp&[kW~cfg.n.lh[kWZYi^k_ L'uHV Y	_blhlqn Yo_oS
\]QZ_ t&�'�Tzv¢*lh[`YiWjno^k[kWZY{gyzo_me QZ_bnop\_�z�am[`_bWJad¡C[kl�ch[k_bpCx [`c QCc QZ_ WE $YM_Q_meXg�	UY< J^`ch[]amnolfcXaKQjnoW )
WZ_b^kl�[`c]YCnoWJn Yo_blbS \]QZ_{}Jeh_bam[]lf_GY	_mc QZgvp�g�	 amno^kam j^kn ch[kWZYCt&�'�Tzv¢Clh[`YiWJno^k[]WZY*_�z�am[`_bWJad¡�no^klfg
adgiWJlh[kpZ_meslXc QZ_On }J} ^k[kamn ch[`giW.pJn chn<eqn cf_bl�g�	1c QJ_Ta QJnoWJWZ_b^klRYCnoWjn Yo_bpGS \]QZ_{n }J}j^][kamn ch[`giW.pJn chn
eqn cf_ � 
 ���$[]l�[kWJpJ[kamn ch[kzo_Og�	 c QZ_�c ¡E}Q_Og�	�noamad_blhl WZ_mc x�goe JwnoWJpd_ noWJpZx [kpJc Q.nyz�no[]^kn _j^`_oS
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pJn chn	eqn cf_blbS

T W>q>[`Yi Zeq_dOESSN�c QZ_ 	 noadcfgoe � [kl<}j^`gocfcf_bp 	�goe<z n eq[`gi jl*WE $YM_Q_mesl�g�	'Yoeqgi Z}jl	� � x [`c Q
sj^`cf_meq[]WZYgY	gvpZ_ � 
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gyzo_meKQJ_bnop 	�noadcfgoe%��eh_BYCno[]WJl{no^ZY	gilfcOadgiWJlfchnoW~c 	�goeOz�n eq[kgi Jl{W~ $YM_L_me g�	/Yoehgi Z}jlBp � � x [`c Q
n	adgiWJlfchnoW~c n }J} ^k[kamn ch[`giW�pJn chn)eqn cf_ ��
����+	�goe no^k^UY* j^`ch[kamnolfc�Yoehgi J}jlmSoqZgoeTlh[ZY	}j^k_ ^`gvamn ch[`giW
_jnolf_bp2lf_mehzv[kad_bl*^][`Jo_Cx�_bn c QZ_me<noWjp�cfeqn z\a� Z}GpJn cf_bl�x!QJ[kaKQ  Jlf_\giWj^`¡�cf_ �Ec*cfeqnoWJl YC[]lhlh[`giWJlBp
c QZ_On }J}j^k[]amn ch[`giW�pjn chn*esn cf_ _L_b[kWJY*^`_blhl�c QJnoW I £ J'_J}jlBp~c QZ_Olh[kYiWJno^k[kWZY*gyzo_meKQJ_bnop ��[kl�n)^kn ehYo_
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Reception of MLDv2 
SCR message

MLDv2 SCR 
message type? 

Create MAR
MARn [Gj,TSFm,MSF,NSi]

Join (Si, Gj)

Existing MAR? 

If NSi [Si,Tsi,Nll],
k >= Nll > 1? 

If NSi [Si,Tsi,Nll],
Nll > k? 

Ignore message

Nll  + 1

Send MASSQ,
Set TLLQI =1s

No

No

No

Yes

Yes

Yes

Leave (Si, Gj)

Nll  - 1

Create NSi [Si,Tsi,Nll],
Set Nll = 1

If TLLQI = 0?

CSR for MARn

[Gj,TSFm,MSF,NSi]?

Yes

No

No Delete MAR
MARn [Gi,TSFmMSF,NSi]
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"./data/join_latency_compare.dat" using 1:2
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QI = 125s
QI = 60s
QI = 30s
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Layer-2 Triggered Handover Latency

"./data/join_latency_trig.dat" using 1:2
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L2 Triggered Multicast Handover Delay Components

Probe Delay
MLDv2 Delay

Authentication Delay
Reassociation Delay
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