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XYZ[\Z]	̂\	XY_̀_abYcaX]d	\Zec\	\_	XYZf\__	XYgacXa_	̂hYfYZa	]	
_haijZeag\Ze	̂ \	k\cal]ea	k\c	̂ YZac	fjkYce	emXZ]X	k\c	a	_a	
c\̂ aXX]d	̂\	_a	̂YXjg\ZeaX]d	emXZ]Xa	]	k\c	a	_h\n\XjX]d	̂\	_\f	
Ybc\f	̂\	̂Yf	kaffYf	̂\	c]\ca	f]ejaef	a_	Xago	̂\	gafXac\__a	
	

	
c\jZ]ef	

	
pqrst	utvwx	yz	{ys|}v	~}ts	�tvzy{	�}�v��ry�	�t{t�y�tzzx	uvy{��ysw	�yz	�}s{yzz	�}�tv�tz	
�q�{}stx	�ry	t�wrt	ys	��vwrw	�y	zy{	�t�rzwtw{	�ry	zy�tz�ysw	z�	twv��ry��	z�tvw��zy	��	�yz	�y�w	vy��{	
�y	zt	�zy�	�y	zq}v�ts�w�t���	�}�tv�tz	�y	�twtzrs|tx	tuv}�tw	uyz	py�vyw	zy��{ztw�r	������x	�y	�	�y	
s}�y��vyx	�	�t�rzwtw	y�uvy{{t�ysw	uyv	t�ry{wt	t�wyx	uyv	t�}v�	�y	zt	�}��{{��	�yv�tsysw	�yz	
�zy	t�}uwtw	ys	zt	{y{{��	�yz	��t	��	�y	�tv�	�y	����x	t{{�{w�w	uyz	{y�vywtv�	�y	z�ysw�wtwx	{ys|}v	

	
	
py	zqtzwvtx	yz	{ys|}v	�t�}s	�t{tz{	�}{wtx	tz�tz�y	�y	zq��rswt�ysw	�y	�yvt��wtx	�ry	t�wrt	ys	yz	
{yr	s}�	�	vyuvy{yswt���x	�y�r�t�ysw	trw}v�w�t�t	�	�t�rzwt�t	uyv	t�ry{w	t�wy	uyv	t�}v�	�y	
�zyx	�y	�twt	��	�y	�tv�	�y	����x	t{{�{w�w	uyv	zt	{y�vyw�v�t	�swyv�ysw}vt	�y	zt	�}vu}vt���x	
{ys|}vt �	
	

\nkYf\Z	
	
 �	¡z	py�vyw	�y��{ztw�r	������x	�y	�¢	��t�v�zx	uyz	�ry	{�tuv}�t	yz	�y�w	vy��{	�y	zt	�zy�	�rs���utz	�	
�y	v£���	z}�tz	�y	�twtzrs|tx	ys	yz	{yr	tvw��zy	¢¤x	twv��ry��	t	zt	�}�tv�t	t{{y�rvtv	
z�y{wt�z��ysw	�	z�t�y�rt�t	uvy{wt���	�yz{	{yv�y�{	�rs���utz{	ys	yz	wyvv�w}v�	�y	zt	�}�tv�t	�	
z�y�yv����	�y	zy{	�}�uyw£s��y{	�rs���utz{x	ys	yz{	wyv�y{	y{wt�zyvw{	uyv	zt	�zy�	��}v�ts�w�t���	
�}�tv�tz	�y	�twtzrs|t	�	uyv	zt	zy��{zt���	�y	v£���	�}�tv�tz�	
	
  �	¡z	py�vyw	�y��{ztw�r	������x	�y	�	�y	s}�y��vyx	uyz	�rtz	{�tuv}�t	yz	�y�w	vy��{	�y	zt	�zy�	
{}�vy	z�}v�ts�w�t���	�}�tv�tz	�y	�twtzrs|tx	ys	yz	{yr	tvw��zy	��x	y{wt�zy��	�ry	yz{	�}s{yzz{	
�}�tv�tz{	wysys	�ry	�ywzztv	uyv�r£x	ys	yz{	�rs���u�{	�yz	{yr	����w	wyvv�w}v�tzx	y{	u}vw�s	t	
wyv�y	t��	s��yzz{	�y	�rtz�wtw	¥}�}�ys�{	yz{	{yv�y�{x	zy{	t�w���wtw{	�	zy{	uvy{wt��}s{	�ryx	
��t�}v�	t��	yz{	tvw��zy{	��	�	�¦	�yz	py�vyw	�y��{ztw�r	������x	�y	�¢	��t�v�zx	uyz	�ry	{�tuv}�t	
yz	�y�w	vy��{	�y	zt	�zy�	�rs���utz	�	�y	v£���	z}�tz	�y	�twtzrs|tx	{�s	�y	�}�uyw£s��t	z}�tz�	

	
   �	¡z	py�vyw	�y��{ztw�r	������x	�y	�	�y	s}�y��vyx	uyz	�rtz	{�tuv}�t	yz	�y�w	vy��{	�y	zt	�zy�	
{}�vy	z�}v�ts�w�t���	�}�tv�tz	�y	�twtzrs|tx	ys	yz	{yr	tvw��zy	�¢x	y{wt�zy��	�ry	�}vvy{u}s	tz{	
�}s{yzz{	�}�tv�tz{	uvy{wtv	t{{�{w£s��t	w£�s��tx	�rv����t	�	y�}s§���t	tz{	�rs���u�{�	
	

 ��	����rswt�ysw	s}	��{u}{t	�y	vy�rv{}{	w£�s��{	�	¥r�ts{	uyv	�rv	t	wyv�y	yz	{ru}vw	w£�s��	uyv	
t	zt	vy�t����	�y	zt	�}�r�yswt���	w£�s��t	�	uyv		t	z�y�y�r���	̈��vy����	�y	zy{	}�vy{	�	
�}}v��st���	�y	{y�rvywtw	�	{tzrw©	�y	zy{	}�vy{	�}vvy{u}sysw{	t	�}{	ut{{}{	�y	v�yvtx	tz	vy�	�y	
zt	�}�t	�z�{t	�	tz	vy�	�y	ªt{�tvyzztx	t����{	tz	�t��	�y	ªt{�tvyzzt�	
	

��	¡z{	«yv�y�{	�£�s��{	�yz	�}s{yzz	��{u}{ys	�yz{	vy�rv{}{	w£�s��{	�	�y	z�y�uyv�£s��t	�	
�rtz����t���	sy�y{{�v�t	uyv	�rv	t	wyv�y	yz	{ru}vw	w£�s��	uyv	t	zt	vy�t����	�y	zy{	�y�§v�y{	�	
uyv	t	z�y�y�r���	̈��vy����	�y	zy{	}�vy{	�	�}}v��st���	�y	{y�rvywtw	�	{tzrw©	�y	zy{	}�vy{	�yz{	
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XYZ	[\ZZYZ	X]	̂_]̂\̀	\a	̂]b	X]	a\	cYb\	da_Z\	_	\a	̂]b	X]	e\Zb\̂]aa\̀	\fgXhZ	\a	b\fi	X]	
e\Zb\̂]aa\j	
	

	
kl	bYlZ]mnolb_\	\fg	]a	mp]	Zqr\	]s[YZ\t̀	]aZ	Z_ul\ltZ̀	]l	a]Z	̂][̂]Z]lt\b_YlZ	̂]v]̂_X]Z̀	
	

	
wxyz{y{y	

	
|j	}Z	Yg~]bt]	Xq\mp]Zt	bYl�]l_	aq]Zt\ga_f]lt	Xqpl	f\̂b	vŶf\a	X]	bYa�a\gŶ\b_h	]lt̂]	]a	
�YlZ]aa	_	aq�~plt\f]lt̀	[]̂	Xp̂	\	t]̂f]	aq\ZZ_Ztolb_\	tobl_b\	bYlZ_Zt]lt	]l	Zp[Ŷt	tobl_b		[]̂	
\	a\	̂]X\bb_h	X]	a\	XYbpf]lt\b_h	tobl_b\	�Xp]Z	f]f�̂_]Z	�\aŶ\X]Z�	_	[]̂	\	aq]s]bpb_h	
�X_̂]bb_h	X]	a]Z	Yĝ]Z	_	bYŶX_l\b_h	X]	Z]up̂]t\t	_	Z\apt�	X]	a]Z	Yĝ]Z	X]	XYZ	[\ZZYZ	X]	̂_]̂\̀	
\a	̂]b	X]	a\	cYb\	da_Z\	_	\a	̂]b	X]	e\Zb\̂]aa\̀	\fgXhZ	\a	b\fi	X]	e\Zb\̂]aa\j	
	

�j	}Z	Xq_lt]̂oZ	X]	aq�~plt\f]lt	̂]X\bt\̂	a\	XYbpf]lt\b_h	tobl_b\	l]b]ZZ�̂_\	_	]s]bpt\̂	a]Z	
Yĝ]Z	XYZ	[\ZZYZ	X]	̂_]̂\̀	\a	̂]b	X]	a\	cYb\	da_Z\	_	\a	̂]b	X]	e\Zb\̂]aa\̀	\fgXhZ	\a	b\fi	X]	
e\Zb\̂]aa\j	�mp]Zt]Z	Yĝ]Z	̂]mp]̂]_s]l	pl\	X_̂]bb_h	XqYĝ\	_	pl\	bYŶX_l\b_h	X]	
Z]up̂]t\t	_	Z\aptj	

	
�j	�	t\a	]v]bt]̀	aq�~plt\f]lt	ZqYga_u\	\	v\b_a_t\̂	\aZ	�]̂�]_Z	�obl_bZ	X]a	�YlZ]aa	tYt\	\mp]aa\	
_lvŶf\b_h	_	XYbpf]lt\b_h	l]b]ZZ�̂_\	[]̂	[YX]̂	Xp̂	\	t]̂f]	a\	̂]X\bb_h	X]	a\	
XYbpf]lt\b_h	tobl_b\	_	a\	[YZt]̂_Ŷ	a\	X_̂]bb_h	XqYĝ\	_	a\	bYŶX_l\b_h	X]	Z]up̂]t\t	_	Z\apt	
X]	a]Z	Yĝ]Z	]Zf]lt\X]Zj	
	

�j	ka	�YlZ]aa	]l	aq]s]̂b_b_	X]	a]Z	Z]�]Z	vplb_YlZ	Xq\ZZ_Ztolb_\	_	bYY[]̂\b_h	\ZZ_ul\̂�		pl�\	
tobl_b�\	X]a	Z]pZ	�]̂�]_Z	�obl_bZ	[]̂	t\a	mp]	\ZZpf]_s_	]a	Zp[Ŷt	tobl_b	[]̂	\	a\	̂]X\bb_h	
X]	a\	XYbpf]lt\b_h	tobl_b\	_	a\	X_̂]bb_h	_	a\	bYŶX_l\b_h	X]	Z]up̂]t\t	_	Z\apt	X]	a]Z	Yĝ]Z	
XYZ	[\ZZYZ	X]	̂_]̂\̀	\a	̂]b	X]	a\	cYb\	da_Z\	_	\a	̂]b	X]	e\Zb\̂]aa\̀	\fgXhZ	\a	b\fi	X]	
e\Zb\̂]aa\j	
	

�j	ka	bYZt	X]aZ	rYlŶ\̂_Z	[]a	Zp[Ŷt	tobl_b	[]̂	\	a\	̂]X\bb_h	X]	XYbpf]lt\b_h	tobl_b\	_	[]̂	\	
a\	X_̂]bb_h	X]	a]Z	Yĝ]Z	_	a\	bYŶX_l\b_h	X]	Z]up̂]t\t	_	Z\apt̀	Z]uYlZ	�\aŶ\b_h	X]aZ	
�]̂�]_Z	�obl_bZ	�Yf\̂b\aZ̀	[p~\	a\	mp\lt_t\t	X]	lYp�b]ltZ	mp\̂\lt\	]p̂YZ	����̀��	��	
�tobl_b	f_t~�	Y	X_[aYf\t̀	Xq\bŶX	\fg	aq\ll]s	X]	t\̂_v]Z	X]	aqŶX]l\l�\	v_Zb\a	�̀	
]̂upa\XŶ\	X]	a\	t\s\	[]̂	\	a\	̂]\a_t�\b_h	Xq\bt_�_t\tZ	~p̂iX_bY�\Xf_l_Zt̂\t_�]Z	[]̂	\	
aq\Xf_l_Zt̂\b_h	bYf\̂b\a�j	
	

�j	kl	bYlt̂\[̂]Zt\b_h	[]̂	a\	̂]\a_t�\b_h	Xq\mp]Zt	t̂]g\aà	aq�~plt\f]lt	v\̂�	]v]bt_�\	a\	
mp\lt_t\t	]Zf]lt\X\	\	aq\[\̂t\t	\lt]̂_Ŷ	]l	]a	t]̂f_l_	f�s_f	X]	t̂]lt\	X_]Z	\	bYf[t\̂	X]Z	
X]	a\	X\t\	X]	vŶf\a_t�\b_h	X]	aq\bt\	X]	̂]b][b_h	X]	a]Z	Yĝ]Zj	�p[]̂\t	]a	t]̂f_l_	Z]lZ]	
r\�]̂�Z]	v]t	]v]bt_p	]a	[\u\f]lt̀	aq�~plt\f]lt	\ptŶ_t�\	\a	�YlZ]aa	\	bYf[]lZ\̂	]a	X]pt]	
\fg	b�̂ ]̂b	\a	[\u\f]lt	mp]	[]̂	mp\aZ]�Ya	bYlb][t]	a_	r\up�Z	X]	Z\t_Zv]̂	]a	�YlZ]aaj	

	
�j	dq�~plt\f]lt	v\̂�	]Zf]lt	X]a	Zp[Ŷt	_	a\	bYa�a\gŶ\b_h	X]a	�YlZ]aa	]l	tYt\	a\	
XYbpf]lt\b_h	u]l]̂\X\	[]̂	\mp]Zt\	\bt_�_t\t̀	f_t~\l�\lt	a\	_lbapZ_h	X]a	aYuYt_[	X]a	
�YlZ]aa	Z_	\mp]Zt\	�Z	]Zb̂_t\j	
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XY	Z[\]̂_̀	abcd̀	_̀	ef[acf[_d_g	b	[bgd_ghc	̂gb	c_ibehj	]_	effa_cbehj	a_c	dbi	]kb[aihbc	
_g	_i	l̂d̂c	bm̂_̀db	efinib\fcbehj	m̂_	̀k_̀db\i_ho	[hdpbgqbgd	bm̂_̀d	efgr_ghs	̀htgbgd	_g	_i	
_̀̂	]hb	_ì	efgr_gh̀	m̂_	efg̀h]_chg	a_cdhg_gd̀	a_c	dbi	]_	efgdch\̂hc	b	b̀ f̀ihc	_ì	̀_̂ 	̀
c_̀a_edĥ̀ 	f\p_edĥ̀ Y	

	
uY	Zm̂_̀d	efgr_gh	̀_cv	rht_gd	lhg̀	m̂_	_̀	lfc[bihdwh	ikbedb	]_	c_e_aehj	]_	i_̀	f\c_̀	]_	m̂x	

j̀g	f\p_ed_	bm̂_̀d	efgr_ghY	
	
y_̀	abcd̀	af]cbg	]_ĝgehbc	f	[f]hlhebc	bm̂_̀d	efgr_gh	_g	m̂bì_rfi	[f[_gds	̀_tfg̀	_ì	
echd_ch̀	t_g_cbì	_̀db\i_cd̀	b	ib	i_th̀ibehj	rht_gd	f	a_c	[̂ d̂	befc]Y	

	
z{Y	ykhgef[aih[_gd	]_	m̂bì_rfi	]_	i_̀	f\ihtbehfg̀	efgdhgt̂]_̀	_g	bm̂_̀d	efgr_gh	a_c	
bit̂gb	]_	i_̀	abcd̀	af]cv	]fgbc	iife	b	ib	c_̀fîehj	]_i	efgr_gh	a_c	ikbidcbs	̀_g̀_	a_cp̂]heh	
]_i	]c_d	]_	c_̀eb\bib[_gd	]_ì	]bg|̀	h	a_cp̂]heh̀	m̂_	efcc_̀afgt̂h	b	ib	abcd	ef[aih]fcbY	
Zm̂_̀db	c_̀fîehj	̀_cv	b̂df[vdheb	h	biih\_cbcv	ib	abcd	ef[aih]fcb	]_	̀_t̂hc	ac_̀dbgd	i_̀	
_̀r_̀	f\ihtbehfg̀	]_	l_c	f	gf	l_c	]_̀	]_	ib	gfdhlhebehj	acbedheb]bs	m̂_	̀k}b̂cv	]_	l_c	b[\	
ĝb	bgd_ibehj	[~gh[b	]_	m̂hgw_	]h_̀Y	

	
zzY	Zm̂_̀d	efgr_gh	dhg]cv	ebcved_c	b][hgh̀dcbdĥ	h	f\ihtbcv	i_̀	_gdhdbd̀	̀htgbdvch_̀	]_	
efglfc[hdbd	b[\	i_̀	ac_rh̀hfg̀	befc]b]_̀	hs	_g	bii�	gf	ac_rh̀d	_̀a_e~lheb[_gds	_̀	c_thcv	
a_c	i_̀	ac_rh̀hfg̀	̀f\c_	c_ibehfg̀	hgd_cb][hgh̀dcbdhr_̀s	a_c	i_̀	gfc[_̀	ef[̂ g_̀	]_	ib	yi_h	
�u��{z�s	]kz	]kfed̂\c_s	]_i	acfe_]h[_gd	b][hgh̀dcbdĥ	ef[�	]_	i_̀	b][hgh̀dcbehfg̀	
a�\ihm̂_̀s	]_	ib	yi_h	�{��{z�s	]kz	]kfed̂\c_s	]_	cxth[	p̂c~]he	]_i	̀_edfc	a�\ihe	h	a_c	ib	
c_̀db	]_	ib	gfc[bdhrb	m̂_	̀ht̂h	[bd_chbi[_gd	baiheb\i_	b	ikf\p_ed_	]_i	efgr_ghY	

	
z�Y	yb	gbd̂cbi_̀b	b][hgh̀dcbdhrb	]kbm̂_̀d	efgr_gh	lb	m̂_	̀ht̂hg	ef[a_d_gd̀s	a_c	c_̀fi]c_	_g	
]bcc_cb	hg̀dvgehb	_ì	efglihed_̀	h	hgeh]xgeh_̀	m̂_	ât̂hg	̀̂ èhdbc�̀_s	_ì	�ctbg̀	]_	ikfc]c_	
p̂ch̀]heehfgbi	efgd_gehj̀	b][hgh̀dcbdĥ	ef[a_d_gd	a_c	cbj	]_i	d_cchdfchY	

	
�ì	efglihed_̀	f	efgdcfrxc̀h_̀	m̂_	_̀	acf]̂_hohg	_g	ib	̀_rb	baihebehjs	c_m̂_c_ho_g	m̂_	ib	
abcd	hgd_c_̀ b̀]b	f	m̂_	_̀	efg̀h]_ch	i_̀hfgb]b	lfc[̂ ih	̂gb	̀finihehd̂]	_g	bm̂_̀d	̀_gdhd	
]brbgd	ikbidcb	abcdY	yb	]_̀_̀dh[behj	_oac_̀ b̀	f	ac_̀ [̂adb	]kbm̂_̀db	̀finihehd̂]	̀_cv	
`̂ è_adh\i_	]_	c_êc̀	efgd_gehj̀	b][hgh̀dcbdĥY	

	
�g	acfrb	]_	efglfc[hdbd	h	a_c	dbi	m̂_	_g	m̂_]h	efg̀dvgehbs	b[\]̂_̀	abcd̀	̀htg_g	bm̂_̀d	
efgr_ghY	
	
	
	




