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Z[\]̂ \_	_\̀ âbcd_\_è ab̀ _f	ĉ 	ĉ ĝ hbZ_i	Z[dbaZbg	̂\̀ â
ĝ	Z[\ê gg	Z[dbaZbg	cj[e[\b	_	gjbkf\̀ bd̂ \̀ 	ĉ 	eb\̀ 	lf_am̂
ĉ 	n̂ e[ab

â f\_̀e

opqrs	tsuv	wxyxz{	|u{	}~sr	�sux��	�~�u��q��	�s�s���sxx�	�r	�qsx�vsv	��	�u�����rv	��x	�~r��xx	�~zsu�sx
�p��~rs	�q�	s�vqs	�r	��uvqv	��	x��	�s�qxvsv�	�q�	x��sxz�rv	x�	svu��q���	xpsuv��x�	��	��x	���v	u����	��	xs
�x��	�p~u�sr�v�s���	�~zsu�sx	��	�svsxqr�s�	stu~�sv	t�x	o��u�v	�����xsv�q	�������	��	�	��	r~��z�u��	�
�s�qxvsv	��tu���sz�rv	t�u	s�q��v	s�v�	t�u	s�~u�	��x	�x�	��	�svs	��	��	�qx�~x	��	�����	s����v�v	t�x
|��u�vsu�	��	xp�rv�vsv	��r�~ {

o�	xpsxvus�	xpwxyxz{	��r�~u	os���	|~x�	�	�~vs�	sx�sx��	tu�����rv	��	xp��qrvsz�rv	��	|srv	 q�u��	��
¡��~us�	�x	�qsx	s�vqs	�r	r~z	�	u�tu���rvs����	���q�sz�rv	sqv~u�v�sv	�	�s�qxvsv	t�u	s�q��v	s�v�	t�u
s�~u�	��x	�x��	��	�svs	��	��	zsu¢	��	�����	s����v�v	t�x	���u�vsu�	��	xs	�~ut~us����	��r�~

{

¤r	�r�s�srv	x��	�rv�vsv�	u�tu���rvs���	��usr	�~r����us���	�~r�qrvsz�rv	�~z	x��	�suv�

db\_¥̂ è \̂

¦§̈©ª§«¬ q�	xp��qrvsz�rv	��	|srv	 q�u��	��	¡��~us�	v­	�~zt�v®r��s	tūt�s	�r	zsv®u�s	��	xs
tu~v�����	��	xs	�sxq�u�vsv	t°�x��s�	�ps�~u�	sz�	xpsuv��x�	±±{�	²³	��x	v��v	u����	��	xs	xx��	zqr���tsx	�	��
u®��z	x~�sx	��	�svsxqr�s{

eª́µ¶«¬	 q�	s���	zsv���	xpsuv��x�	�±{�	��x	o��u�v	x����xsv�q	�������	��	�·	�ps�u�x�	t�x	�qsx	�pstu~�s	�x
���v	u����	��	xs	xx��	��	tu~v�����	�psr�zsx��	��q	�q�	�~uu��t~r	sx�	s�qrvsz�rv��	xs	u��~xx��s	�	�~rvu~x
�psr�zsx�	s�sr�~rsv��	t�u�qv�	~	�r�sx�sv��v�	�	�x	�~rvu~x	��x�	sr�zsx�	�sx�sv���	qu�sr�{

��q��vs	zsv���s	r~uzs	u��qxs�~us�	�r	�x	��q	suv��x�	�±{��	��vs�x���	�q�	�x�	s�qrvsz�rv�	t~��r
��x��su	xs	��vs�s	u��t~r�s��x�vsv	sx�	�r�	x~�sx�	�qtuszqr���tsx��	�~vs	�x	tu�r��t�	��	xs	z�xx~us	�r
xp�����®r��s	��x	��u���{

�psuv��x�	�̧{�	�r���s	�q�	�~uu��t~r	sx�	s�qrvsz�rv�	��u¹��	��uu��	��x�	sr�zsx	s�sr�~rsv�	~	t�u�qv�
��r�	�q�	���q�r	u��qt�usv��	����v�	~�	��	���sq�	�s�u����sv�	º{{{»{

w	xpsuv��x�	�¼{�	��	xs	zsv���s	r~uzs�	�r���s	�q�	�~uu��t~r	sx�	s�qrvsz�rv�	xs	�stvqus	�r	��q	��	�~��~��
�sv�	�	�qu��	�r�sx�sv��v�	t�u	z®v~���	�p�zz~��x�v�s���	s	���v�r��s{

��u	°xv�z�	xpsuv��x�	�±{�	��x	zsv���	���v	u����	��q	�q�	½�r	xs	tu��vs���	��x	��u���	��	u��~xx��s	�¾sr�zsx�
s�sr�~rsv�	~	t�u�qv��	�x�	s�qrvsz�rv�	~	�x�	�r�	x~�sx�	�qtuszqr���tsx��	��r�	t�u�q����	��	xs	���s
u��t~r�s��x�vsv	�r	�x	�~ztx�z�rv	��	xs	r~uzsv��s	stx��s�x��	t~��r	�~r��uvsu¹r�	x¾����q���	sz�	�rv�vsv�
��v�ur���	tu���u�rvz�rv	sz�	s��~��s��~r�	��	tu~v�����	�	����r�s	��x�	sr�zsx�	x��sxz�rv	�~r�v�vq¿���
~	sz�	�ztu����	��t���sx�v�s���	��	�~rvu~x	�	u��~xx��s	�¾sr�zsx�	��	�~ztsr��sÀ{

ª̀§Áª§«¬	 q�	xpsuv��x�	�·{�	��x	v��v	u����	��	xs	xx��	�p~u�sr�v�s���	�~zsu�sx	��	�svsxqr�s�	��vs�x���	�q�
�~uu��t~r	s	xs	�~zsu�s	xp���u����	��	x��	�~zt�v®r����	�q�	x�	��x��q�r	�x�	zqr���t��{

lÂÃ§Ä«¬	 q�	�qusrv	�x�	°xv�z�	sr���	�x	�~r��xx	�~zsu�sx	�p��~rs�	�qrvsz�rv	sz�	xp���~��s���	t�u	s	xs
o���r�s	��x�	�r�zsx�	�p��~rs	�	xp��qrvsz�rv	��	|srv	 q�u��	��	¡��~us	²sr	tu��vsv	�x	��u���	��
u��~xx��s	�	�~rvu~x	�psr�zsx�	z�v�sr¢srv	qr	�~r��r�	��	�~xyxs�~us���{	¤x	�suu�u	��	�s	�q���u�qu�	xpsr�
�����	sz�	qrs	���®r��s	t�u	�	sr���	u�r~�s�x�	sr�	�r	sr��	��r�	s	qr	z���z	��	�{



Z[\]̂ _̀a	bcd	de	fghigjkj	lmnopcjoqr	shkjgoje	tfnsu	vwvwavwvx	lde	shyzdee	shkjgoje	lm{zhyj
|gd}dc~	dy	emj|jgpjp	ohggdz|hydyp	j	em�gdj	ld	�dlq	jk�qdyp~	pdggqphgq	q	g�iqk	qypdgy~	zc�j|jgpjp	�̀x̀~	ej
ogdjoqr	q	|gdzpjoqr	lde	zdg}dq	ohkjgoje	ld	gdoheeqlj	q	joheeqlj	lmjyqkjez	lhk�zpqoz	j�jylhyjpz	h
|dglcpz̀

�qzp	emqypdg�z	khzpgjp	|dg	khepz	ldez	j�cypjkdypz	ld	ej	ohkjgoj~	dypgd	deez	de	lde	|gh|q	n�cypjkdyp	ld
�jyp	bcqg�d	ld	�dzhgj~	ld	ldedijg	edz	ohk|dp�yoqdz	ld	oj|pcgj~	gdoheeqlj~	joheeqlj	q	ohypghe	lmjyqkjez
ld	ohk|jy�qj	je	shyzdee	shkjgoje~	j�cdzp	p�	|gd}qzp~	dy	cy	pdgkqyq	�gdc	q	zdk|gd	�cd	dz	lqz|hzq	ld
zc�qoqdypz	ldedijoqhyz~	ej	ogdjoqr	lmcy	�dg}dq	|gh|q	ld	gdoheeqlj	lmjyqkjez	�cd	|dgkdpg�~	jk�	dez
gdocgzhz~	qy�gjdzpgcopcgdz	q	j�clj	ldez	j�cypjkdypz~	cyj	kqeehg	|gdzpjoqr	q	idzpqr	|��eqoj̀

nk�lcdz	|jgpz	dz	gdohydq�dy	ohk|dp�yoqdz	q	oj|joqpjp	|dg	j�cdzp	jopd	q	j	pje	d�dopd~	ej	�hgkjeqp�dy
jk�	zc��dooqr	j	edz	zdi�dypz

Z��������
��[������	���� ¡�	
¢mh��dopd	lde	ohy}dyq	�z	ohyogdpj	dy	ej	ldedijoqr	ld	emd�dgoqoq	ld	edz	ohk|dp�yoqdz	lmcyj	|jgp	ldez
zdg}dqz	ld	gdoheeqlj	q	joheeqlj	lmjyqkjez	lhk�zpqoz	j�jylhyjpz	h	|dglcpz	tihzzhz	q	ijpz	ld	ohk|jy�qju
�cd	ohypdk|ej	de	£¢	v¤vww¥~	lmjohgl	jk�	de	�cd	zmdyckdgj	j	ohypqycjoqr¦

���§�[̈	©�ª�«�¡̈¬
a sj|pcgj	lmjyqkjez	}qcz	tj	ej	}qj	|��eqoj	h	ld|dyl�yoqdz	kcyqoq|jezu
a ­doheeqlj	lmjyqkjez	}qcz	tj	qyzpje®ejoqhyz	kcyqoq|jez	h	lhkqoqeqz	|jgpqocejgz	dy	ojzhz	ld	ohk̄z~
zdk|gd	�cd	°q	°jiq	cy	emjohk|jy�jkdyp	lmcy	gd|gdzdypjyp	ld	emhglgd	|��eqo	�cd	jq�d�cq	jopju

a ­doc|dgjoqr
a noheeqlj	q	oczphlq�	td�od|pd	dy	ojzhz	ld	ohk̄z	ojcpdejgu
a nlh|oqr

���§�[̈	 ±�²ª���\¡��[̈	²��̈¡�¡̈	²�ª	Z±\̈�ªª	Z±��� �ª¬
a nzzdzzhgjkdyp	q	zc|hgp	p�oyqo	dy	pdkdz	gdejoqhyjpz	jk�	dez	jyqkjez	ld	ohk|jy�qj
a ³hkdyp~	|ghkhoqr	q	ohh|dgjoqr	dy	kjp�gqj	ld	pqydýj	gdz|hyzj�ed̀

���§�[	±²¡�¡[̂	̈̂ ��� ¡�	�	²�¡[ [µ	�¶²��̈ �̈	[	²̂\¡̂�ª	²��	²��¡	©�	ª·��̂\¡���\¡
a sgdjoqr	q	kjypdyqkdyp	ld	ohȩyqdz	ohypghejldz	ld	ijpz	ld	ojggdg

¢m�z	lde	zdg}dq	h|pjpqc	ld	ogdjoqr	q	kjypdyqkdyp	ld	ohȩyqdz	ohypghejldz	ld	ijpz	ld	ojggdg	dz	�jg�
|dg	|dpqoqr	d�|gdzzj	ld	emj�cypjkdyp	je	shyzdee	shkjgoje	q	de	zdc	ohzp~	de	�cje	dzpjg�	gdicejp	|dg
hgldyjýj	�qzoje	lde	shyzdee~	dz	ohk|pj�qeqp�jg�	j	|jgp	ld	emqk|hgp	lde	|gdc	ld	ldedijoqr	lde	zdg}dq
gdoheeqp	dy	de	|gdzdyp	ohy}dyq̀

¢md�dgoqoq	ld	edz	ohk|dp�yoqdz	ldedijldz	zmd�dopcjg�	pje	q	ohk	dzp�	gdoheeqp	dy	de	­diejkdyp	lde
�dg}dq~	ogdjp	|dg	ej	shkqzzqr	lmdzpclq	|dg	j	ej	ogdjoqr	lde	�dg}dq	ohkjgoje	lmjyqkjez	ld	ohk|jy�qj
j�jylhyjpz	h	|dglcpz̀

¹{	�z	h��dopd	lde	|gdzdyp	ohy}dyq¦



Z [\	]̂[̂_\̀ab	]̂	[̂c	̀def̂ghìâc	ejiàaf\[c	kĵ	gai_jai	\	l̂jm̂	\en	\[gm̂	gafjc	]o\iae\[c
]acgaigc	]̂[c	_dccdc	a	_\gc	]̂	̀def\ipa\q	̀de	\m\	rjm̂cq	mdĉ_\]dmcq	̀d[decq	\iae\[c	̂stgàcq
\[gm̂c	̂cfh̀âc	m\e\]̂m̂c	d	r\ji\	c\[l\g_̂	u\jgt̀gdi\	d	idv	kĵ	fj_ja	\f\mhaŝm	\[	ejiàafaw

Z kj\[ĉld[	]̂[̂_\̀ab	]̂	[̂c	̀def̂ghìa\	]̂ 	̀ îc	ejiàaf\[	]o\iae\[c	]̂ 	̀def\ipa\x	[̂c
d̀ef̂ghìâc	aicf̂ g̀dm\	a	]̂ 	la_a[yìa\x	]̂ 	gm\eag\̀ab	]̂ 	̀dezc	fm̂l̂igaj	d	]̂raiagajx	a
c\ìadi\]dm\	kĵ	fj_ja	ĝiam	̂[	ejiàafa	̂i	rjìab	]̂[	ĉj	i{ê md	]o|\nag\igc	̀̂ ic\gcw

Z [̂c	̀def̂ghìâc	ejiàaf\[c	kĵ	]̂mal̂i	]̂	[\	[̂_ac[\̀ab	\jgditeà\	d	̂cg\g\[	̂cf̂ z̀rà\	f̂m
_dccdc	fdĝìa\[ê ig	f̂ma[[dcdc	g\efd̀	ĉm\i	dn}̂̀ ĝ	]o\kĵcg	̀dil̂iaq	e~c	̂i[[y	]̂	[̂c
_̂ihmakĵc	kĵ	}\	kĵ]ai	m̂ d̀[[a]̂c	̂i	̂[	��	������w

��������	������	�	��������	���	�������
�\	]jm\]\	a	la_hìa\	côcg\n[̂as	̂i	kj\gm̂	\ipcw	�	[\	rai\[ag�\̀ab	]o\kĵcg	f̂mzd]̂q	̂[	̀dil̂ia	̂c
fmdmmd_\my	f̂m	f̂mzd]̂c	]̂	kj\gm̂	\ipcq	ca	̀\f	]̂	[̂c	f\mgc	e\iar̂cg\	[\	ld[jig\g	]̂	id	r̂mZ|d	\en
[o\iĝ[\̀ab	eziae\	]oji	\ip	\	[\	]\g\	]̂	rai\[ag�\̀ab	]̂[	e\ĝasw

�i	̂[	edê ig	]̂	cjnc̀majm̂	̂[	fm̂ĉig	̀dil̂ia	̂[	�diĉ[[	�de\m̀\[	̂cgy	aicgmjaig	[ôsf̂]âig	f̂m	\	[\
m̀̂\̀ab	]̂[	�̂ml̂aq	̂[	kj\[	̂cgy	̂i	ji	̂cg\g	]̂	gm\eag\̀ab	ed[g	\l\i�\gw	�\	fmdfdcg\	̂e\i\]\	]̂	[\
�deaccab	]ôcgj]a	̀m̂\]\	f̂m	g\[	rai\[ag\gq	ĝiaig	̂i	̀defĝ	̂[c	]d̀jê igc	fm̂`̂fgajc	̂[\ndm\gc
uê etma\	}jmz]à\q	m̂_[\ê ig	a	fmd}̂̀ ĝ	]ôcg\n[aê ig	]̂[	ĉml̂av	a	l\[dm\ig	[\	rdme\	]̂	fm̂cg\̀ab	e~c
a]tia\	\[c	aiĝm̂ccdc	̀de\m̀\[c	a	ejiàaf\[cv	̀dìm̂g\	kĵ	[\	_̂cgab	]am̂ g̀\q	\en	[\	̀d[�[\ndm\̀ab	]oji
\_̂ig	̂ d̀iteà	̂sĝmi	eag}\i�\ig	ji	̀digm\̀ĝ	\]eaiacgm\gaj	]̂	ĉml̂acq	~c	[\	ea[[dm	rdmej[\	}jmz]à\q
\ghc	kĵ	id	̂c	]acfdc\	]ojîc	aicg\[�[\̀adic	̀de\m̀\[cw	

�̂iaig	̂i	̀defĝq	]dìcq	kĵ	[\	fmdfdcg\	]̂	̀m̂\̀ab	]̂	�̂ml̂a	\[	�[̂	̀de\m̀\[	ĉmy	cdg\	\kĵcg\
rbmej[\	̀ag\]\q	~c	\	]amq	[\	̀d[�[\ndm\̀ab	]oji	\_̂ig	̂ d̀iteà	̀digm\̀g\g	f̂[	fmdfa	�diĉ[[	a	kĵ
ŝ̂m̀amy	[̂c	g\ckĵc	kĵ	id	m̂\[ag�a	[\	fmtfa\	�]eaiacgm\̀abq	\[ê ipc	̂i	ji\	fmaê m\	r\ĉq	\ghc	kĵ
d̀e	}\	co|\	]ag	\iĝmadmê igq	id	̂c	]acfdc\	]oaicg\[�[\̀adic	̀de\m̀\[cq	[\	]̂[̂_\̀ab	̂igm\my	̂i	la_hìa\
[̂	e\ĝas	]a\	kĵ	coaiàa�	̂[	̀digm\̀ĝ	\en	[o\]}j]à\g\ma	m̂cj[g\ig	]̂[	fmd̀~c	]̂	[àag\̀abw

�i	̂[	edê ig	]̂	rai\[ag�\̀ab	]̂[	̀dil̂ia	]̂	]̂[̂_\̀abq	[o�}jig\ê ig	]̂	�\ig	 jam�̂	]̂	¡̂cdm\
m̂ j̀f̂m\my	[\	̀jcgt]a\	]o\kĵ[[c	\iae\[c	kĵq	̂i	lamgjg	]̂	[\	fm̂ĉig	]̂[̂_\̀abq	|\_ĵccai	̂cg\g
\̀fgjm\gc	d	m̂ d̀[[agc	\[	ĉj	ĝmê 	ejiàaf\[	a	̂ì\m\	mde\i_ĵccai	̂i	̀jcgt]a\	\	[ôcf̂m\	]̂	ĉm
\]dfg\gc	d	m̂ j̀f̂m\gcw

¢��������	£����¤�¥��¦��
�i	̂[	fmd}̂̀ ĝ	]ôcg\n[aê ig	]̂[	�̂ml̂aq	̂[\ndm\g	f̂m	[\	�deaccab	]ôcgj]a	̂i	n\ĉ	\	[\	ê etma\
}jmz]àd	̂ d̀iteà\	§̂cgj]a	]̂	la\na[ag\g	a	]̂ĝmeai\̀ab	]̂	[\	rdme\	]̂	_̂cgab	]̂[	ĉml̂a	̀de\m̀\[	]̂
m̂ d̀[[a]\	]o\iae\[c	\n\i]di\gc	d	f̂m]jgc̈q	co|a	m̂ j̀[[̂i	̂[c	̀dcgdc	ĝtmàc	eysaec	̀\[̀j[\gc	f̂m	gdgc	̂[c
ejiàafac	kĵ	co|\lâi	aiĝm̂cc\g	̂i	[\	]̂[̂_\̀ab	]̂[	�̂ml̂aw

�[	̀dcg	kĵ	[ôcgj]a	l\	]̂ĝmeai\m	f̂m	\	[o�}jig\ê ig	]̂	�\ig	 jam�̂	]̂	¡̂cdm\	̂c	ras\	̂i	©w�ª«q¬­	®
\ij\[cq	¬ª�q�©	]̂[c	kj\[c	̀dmm̂cfdîi	\	[\	f\mg	]̂	�̂ml̂a	kĵ	̂c	fm̂cg\my	]̂c	]̂[	�diĉ[[	�de\m̀\[w
d̄	dncg\igq	ca	rmjag	]̂[	fmd̀~c	]̂	[àag\̀ab	]̂	[\	f\mg	]̂[	�̂ml̂a	kĵ	î`̂ccag\q	̂i	\kĵcg\	fmaê m\	r\ĉq
ji	̀d[�[\ndm\]dm	̂̀ diteà	̂sĝmiq	[oaefdmg	]o\]}j]à\̀ab	m̂cj[g\	\	[\	n\as\q	[oaefdmg	rai\[	\	f\_\m	ĉmy	̂[
fmdfdm̀adi\[	m̂cj[g\ig	]̂	[\	[àag\̀ab	f̂m	\[	ejiàafa	]̂	�\ig	 jam�̂	]̂	¡̂cdm\q	\f[à\ig	̂[c	e\ĝasdc
m̀aĝmac	]̂	]acgmanj̀ab	]̂	[\	]̂cf̂c\	kĵ	\[	fmd}̂̀ ĝ	]ôcg\n[aê ig	]̂	�̂ml̂aw

�[	f\_\ê ig	̂c	]ala]amy	̂i	kj\gm̂	kjdĝcq	kĵ	̂[	�diĉ[[	�de\m̀\[	̀\mm̂_\my	\	[o\}jig\ê ig	]̂	�\ig
 jam�̂	]̂	¡̂cdm\	\[	rai\[	]̂	̀\]\	gmaê cgm̂w	�	g\[	̂r̂̀ ĝq	[o\}jig\ê ig	|\jmy	]̂	r\̀a[ag\m	̂[	i{ê md	]̂
d̀efĝ	\[	�diĉ[[	�de\m̀\[q	a	\jgdmag�\mZî	̂[	̀ymm̂ 	̀̀dmm̂cfdîigw



Z[	\]	̂_̀	ab\	]c_db[e_f\[e	g\	h_[e	ibjkl\	g\	m\̀nk_	\[̂_kk\obj	_]	pn[̀\]]	pnf_k̂_]	]\̀	e_̀ab\̀	g\
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xt¢\̀n]gk\	\]̀	vknx]\f\̀	g\	̂nfv]jf\[e	gc_ab\̀e	̂n[}\[j|

�\̀	g\̂j̀jn[̀	j	\]̀	_̂nkg̀	g\	]_	pnfj̀̀jq	�_[	g\	e\[jk	]_	̂n[{nkfje_e	g\	]\̀	gb\̀	v_kè|
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gẐm̀l]e	]tZahZ	]e	mẐ_Zbm}	jpqZmh]	̂Z_̀a]abc	l̀	hbld̂z	ZtZahZmu	Zl	pq]emZ_̀e	a]mu	]y]lm	dZ	~
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