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�	 k[aadh	 b_[_r`	 ^\cu[`_bl	 \[]^b^gdb_r
_fckd]dh	[m_^]adb_^	f[ed_a^md]	d_	f[\g`'
f[	ck`qradsd	]d\a[sf[jk`a^l	̂ o	_fck[	]	b]l'
\^	b	ib^odp^\^dqds^u`bm^g	g`o[a^\gdg	gd'
_^][x^^	 w_dh	 [m_^]adb_^�	 �[	 dbad][a^^
cm[\[aadh	\[]^b^gdb_^	cb_[a[]q^][`_bl	di'
_^g^\[x^daa[l	b^b_`g[	diq[_n	_fck[�

 + +	�dk	e
�o���j���e����`e!#	\k`br	id'
a^g[`_bl	_d�	u_d	dif`k`ql`_	ifd^\]dkb_]`a'
anh	 f`\cqr_[_	 if^	 k[aadh	 ifd^\]dk^_`qr'
adh	b^q`	_fck[	^	m][q^p^m[x^^	f[ed_a^m[�
�`	 mdgida`a_n	!	 ^a_`ab^]adb_r	 _fck[	 ^
f`[q^\[x^l	 _]dfu`bmdsd	 d_ady`a^l	 m	 _fc'
kc�	�o��!������g��c
�vo�����e
�o�	!	w_d	]`'
q^u^a[	 diq[_n�	 if^odklv[lbl	 a[	 `k^a^xc
_fckd]no	cb^q^h�	�f^	]nidqa`a^^	f[ed_n�
bdd_]`_b_]ctv`h	p[m_^u`bmdh	m][q^p^m[x^^
f[ed_a^m[�	 idk	 ck`qrang	 ]d\a[sf[jk`a^`g
gdjad	ida^g[_r	idqact	diq[_c	de|`g[	f['
ed_n�	dx`a^][`gdsd	]	dk^a	adfgd'u[b�

�bq^	id	sdf^\da_[qradh	db^	d_mq[kn][_r
f[\g`f	 ck`qradsd	 ]d\a[sf[jk`a^l	 }�~	 _fc'
k[�	[	id	]`f_^m[qradh	!	bdd_]`_b_]ctv^h
`gc	 }if^	 k[aadh	 ifd^\]dk^_`qradh	 b^q`
_fck[	̂ 	ifdp`bb^da[qrano	a[]nm[o~	cfd]`ar
]nf[ed_m^	}�~	}bg�	f^b�	��~�	_d	cm[\[aa[l	\['
]^b^gdb_r	eck`_	^g`_r	]dqaddef[\anh	]^k
}cu[b_m[	b^acbd^kn~�	md_dfnh	eck`g	a[\n'
][_r	zmf^]dh	_fckd]dh	[m_^]adb_^{�	�[mdh	]^k
\[]^b^gdb_^	idk_]`fjk[`_bl	y^fdm^g	din'
_dg	g[_`f^[qradsd	b_^gcq^fd][a^l	_fck[�

�`hb_]^_`qrad�	 b	 dkadh	 b_dfdan�	 ]b`
bk`qrad'if`g^[qran`	 b^b_`gn	 diq[_n	 ^b'
odkl_	^\	_dsd�	u_d	b	fdb_dg	ck`qradsd	]d\'
a[sf[jk`a^l	_fckd][l	[m_^]adb_r	id]ny['
`_bl�	 [	 b	 kfcsdh	!	id]ny[l	adfgn	]nf['
ed_m^	a[	dbad]`	zfdb_[	m][q^p^m[x^^	̂ 	ifd'
p`bb^da[qradsd	g[b_`fb_][{�	adfg^fd]v^'

m^	a`	e`\	dbad][a^l	f[bbu^_n][t_�	u_d	]n'
f[ed_m[	bk`qrv^md]	a`	_dqrmd	a`	ba^\^_bl�
[	 bmdf``	 k[j`	 ]d\f[b_`_�	�a[u`	 sd]dfl�	 ]
dif`k`q`aadg	k^[i[\da`	ck`qradsd	]d\a[s'
f[jk`a^l	}>

O
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T
~	]	d_]`_	a[	`sd	id]ny`a^`

f[ed_a^m	c]`q^u^][`_	]nf[ed_mc	}^g``_	g`'
b_d	iflg[l	\[]^b^gdb_r	]nf[ed_m^	d_	f[\'
g`f[	 w_dsd	 ]d\a[sf[jk`a^l~�	 �ka[md	 if^
\a[u^_`qradg	id]ny`a^^	ck`qradsd	]d\a[s'
f[jk`a^l	 a[b_ci[`_	 gdg`a_	 }if[]``	>

T
~�

mdsk[	f[ed_a^m	if`kidu^_[`_	ba^j`a^`	^a'
_`ab^]adb_^	_fck[	k[qra`hy`gc	fdb_c	\[f['
ed_adh	iq[_n�	�_[e^qradb_r	 \[f[ed_m[	 }C~
de`bi`u^][`_bl	 if^	 w_dg	 id]ny`a^`g
ck`qradsd	 ]d\a[sf[jk`a^l	��	 ]n\][]y^g
ba^j`a^`	 ]nf[ed_m^	 }idbmdqrmc	C � >a~$
�[ifd_^]�	\a[u^_`qrad`	ba^j`a^`	ck`qrad'
sd	]d\a[sf[jk`a^l	}a^j`	�d~	]nacjk[`_	f['
ed_a^md]	m	dif`k`q`aadgc	if^fdb_c	]nf['
ed_m^	 f[k^	 de`bi`u`a^l	g^a^g[qrad	if^'
`gq`gdsd	 f[\g`f[	 \[f[ed_adh	 iq[_n�	 ad	 ]
_d	j`	]f`gl	]n\n][`_	a`j`q[_`qrad`	id]n'
y`a^`	_`mcu`b_^	m[kfd]�

�\	u^bq[	p[m_dfd]�	d_	md_dfno	\[]^b^_
cfd]`ar	 _fckd]dh	 [m_^]adb_^	 f[edu^o	 ]n'
e`f`g	k][�	id']^k^gdgc�	a[^edq``	][jano�
�_d	 idqcu`a^`	 dif`k`q`aadsd	 mdq^u`b_][
g[_`f^[qrano	eq[s	}didbf`kd][aad`	f[\g`'
fdg	\[f[ed_adh	iq[_n~	^	dsf[a^u`aad`	^\'
]`b_ang^	if`k`q[g^	f[bodkd][a^`	j^\a`a'
ano	b^q	]	ifdx`bb`	_fck[�	�_^	p[m_dfn�	]\['
^gdk`hb_]cl	g`jkc	 bdedh�	 ]q^lt_	a[	 _fc'
kd]ct	[m_^]adb_r	]	]^k`	a`md_dfno	ifd_^'
]d]`bd]�	
[\q^uan`	id_f`eadb_^	qtk`h	a`'
f`kmd	ifd_^]df`u[_	kfcs	kfcsc�	�if`k`q`a'
a[l	b_`i`ar	ckd]q`_]df`a^l	w_^o	id_f`ead'
b_`h	^g``_	kql	u`qd]`m[	dif`k`q`aact	ib^'
o^u`bmct	 \a[u^gdb_r�	�d_^]n	 id]`k`a^l
bmq[kn][t_bl	]	dbad]adg	]	f`\cqr_[_`	bd'
idb_[]q`a^l	idkdeano	\a[u^gdb_`h��	
dqrk`ae`fs	��	���	�����
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�� $j�	�f^][l	_fckd]dh	[m_^]adb_^	}�~	^	i[f[g`_f^u`bm^`	sf[p^m^�	}d~	^	} ~	ib^o^u`bmdh	\a['
u^gdb_^	}0~	]`q^u^a	ck`qradsd	]d\a[sf[jk`a^l	}�~�	^	`	!	_fckd]dh	[m_^]adb_^	}�~�	i[f[g`_f^'
u`bm^	\[]^blv^`	d_	\a[u`a^h	bdiflj`aadh	]`q^u^an	!	�	^	��	bdd_]`_b_]`aad

�kd]q`_]df`aadb_r	 f[ed_a^m[	 f[\g`fdg
\[f[ed_adh	iq[_n	pdfg^fc`_bl	b	cu`_dg	bd'
d_ady`a^l	 \[f[ed_m[	^	 \[_f[u`aano	 _fckd'
]no	cb^q^h�	_d	̀ b_r	!	b	cu`_dg	ck`qradsd	]d\'
a[sf[jk`a^l	_fck[�	�dw_dgc	g`_dkdqds^u`b'
m^	if[]^qra``	^\cu[_r	\[]^b^gdb_r	_fckd]dh
[m_^]adb_^	f[edu^o	a`	d_	f[\g`f[	\[f[ed_adh
iq[_n�	[	d_	cfd]al	ck`qradsd	]d\a[sf[jk`a^l
_fck[�	_`g	edq``�	u_d	]`q^u^a[	]nf[ed_m^	^
ck`qradsd	]d\a[sf[jk`a^l	dkad\a[uad	dif`'
k`qlt_	b[g	f[\g`f	\[f[ed_adh	iq[_n�

�	i`f]dg	if^eq^j`a^^	!	if^	p^mb^fd'
][aadg	cfd]a`	̂ a_`ab^]adb_^	_fck[	!	]	m['

u`b_]`	g`fn	ckd]q`_]df`a^l	id_f`eadb_^	]
j^\a`aano	eq[s[o	gdjad	f[bbg[_f^][_r	f[\'
g`f	diq[_n	adfgd'u[b[	_fck[	}�~�	�f^	k[a'
adg	cfd]a`	ifd^\]dk^_`qradh	b^qn	_fck[	^
ifdp`bb^da[qrano	cg`a^h	f[ed_a^m[	]	fdq^
idm[\[_`ql�	d_f[j[tv`sd	f[bodkd][a^`	j^\'
a`aano	b^q	]	ifdx`bb`	_fck[�	gdjad	̂ bidqr'
\d][_r	 mdwpp^x^`a_	 �	 ]nidqa`a^l	 adfg
]nf[ed_m^	 }f[]anh	 d_ady`a^t	adfg[_^]'
adsd	f[edu`sd	]f`g`a^	m	p[m_^u`bmdgc~�

 +��	 �f^	 k[aadg	 bdk`fj[a^^	 _fck[	 ^
bf`ka`g	^q^	]nbdmdg	cfd]a`	g[_`f^[qrad'
sd	 eq[sdbdb_dla^l�	 \[]`kdgd	 de`bi`u^][t'
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v`g	 ]dbifd^\]dkb_]d	 f[edu`h	 b^qn�	 ]d\'
gdjadb_r	_fck^_rbl	kql	f[ed_a^m[	_`g	if^'
]q`m[_`qra``�	u`g	kdfdj`	diq[u^][`_bl	m[j'
k[l	`k^a^x[	`sd	_fckd]no	cb^q^h�	�	_d	j`
]f`gl	 ^\sd_d]q`a^`	 m[jkdh	 idbq`kctv`h
`k^a^xn	ifdkcmx^^	p^\^u`bm^	edq``	def`'
g`a^_`qrad	kql	f[ed_a^m[�	idbmdqrmc	_f`'
ec`_	id]ny`aano	ck`qrano	\[_f[_	j^\a`a'
ano	b^q	]	ifdx`bb`	_fck[�	^q^�	id	mf[ha`h
g`f`�	ba^j[`_	m[u`b_]d	kdbcsd]no	\[al_^h�
�dd_]`_b_]ctv^h	 wq`g`a_	 d_f^x[_`qradh
ib^o^u`bmdh	\a[u^gdb_^	kql	f[ed_a^m[	id'
]ny`aano	_fckd]no	cb^q^h	cbqd]ad		a[\d'
]`g	`o�
v���#u���

�f^	cfd]a`	g[_`f^[qradh	de`bi`u`aad'
b_^�	if^eq^j[tv`gbl	m	]dbifd^\]dkb_]`a'
adgc�	 ]d\gdjadb_r	 f[ed_[_r	 edq``	 ^a_`a'
b^]ad	j`q[_`qra[	 kql	 f[ed_a^m[	 e`\d_ad'
b^_`qrad	 m	 id]ny`a^t	 ck`qradsd	 ]d\a[s'
f[jk`a^l�	idbmdqrmc	decbqd]q^][`_	dbcv`'
b_]q`a^`	edq``	idqadh	^	a[k`jadh	 s[f[a'
_^^	 ]dbifd^\]dkb_]`aadsd	 g^a^gcg[	 id'
_f`eq`a^l�	 
[bbg[_f^][`gnh	p[m_df	pdf'
g^fd][a^l	_fckd]dh	[m_^]adb_^	]mqtu[`_'
bl	q^yr	id	g`f`	if^eq^j`a^l	kdodk[	m	]db'
ifd^\]dkb_]`aadgc	g^a^gcgc	^	f`[qradb_r
`sd	 k`hb_]^l	 dif`k`ql`_bl	 a`\a[u^_`qradh
]`fdl_adb_rt	 _[mdsd	 if^eq^j`a^l�	 }�f^
k[aadg	 bdk`fj[a^^	 _fck[	 ^	 kfcs^o�	 edq``
f[bifdb_f[a`aano�	wmdadg^u`bm^o	b^_c[x^'
lo	_fckd]n`	cb^q^l	[m_^]^\^fct_bl	]	\a['
u^_`qradh	g`f`	f[\g`fdg	ck`qradsd	]d\a[s'
f[jk`a^l	 ]nf[ed_m^�~	 �dd_]`_b_]ctv^h
wq`g`a_	\a[u^gdb_^	_fckd]no	cb^q^h	a[\d'
]`g	��e���g�
�#u���	idbmdqrmc	da	bidbde'
b_]c`_	}_dua``	sd]dfl�	a`	if`il_b_]c`_~	id'
]ny`a^t	 w_^o	 cb^q^h	 if^	 a`^\g`aadg
cfd]a`	ck`qradsd	]d\a[sf[jk`a^l	_fck[�

#[f[m_`f	^\g`a`a^l	w_^o	\a[u^gdb_`h	]
\[]^b^gdb_^	d_	 cfd]al	]nf[ed_m^	idlbal'
`_bl	 [a[q^_^u`bm^	 ^	 sf[p^u`bm^	 }f^b�	 �~�
�_d_	iflgdh	^q^	def[_anh	]^k	\[]^b^gdb'
_^	 f`[q^\c`_bl	 [qr_`fa[_^]ad�	 idbmdqrmc
if`kdif`k`ql`_bl	 eq^\db_rt	 cfd]al	 ]d\'
a[sf[jk`a^l	m	kdb_[_duadgc	kql	]dbifd^\'
]dkb_][	f[edu`h	b^qn�	�dw_dgc	de[	cm[\[a'
an`	wq`g`a_[	\a[u^gdb_^	a`	gdsc_	dkad]f`'
g`aad	 ]q^l_r	 a[	 pdfg^fd][a^`	 _fckd]dh
[m_^]adb_^�	_[md`	]q^la^`	}kql	m[jkdsd	�~
dm[\n][`_	mdq^u`b_]`aad	if`deq[k[tv^h	̂ \
a^o�	�dic_ad	\[g`_^g�	u_d	[m_^]^\^fctv[l
\a[u^gdb_r	if`deq[k[`_	a[k	bk`fj^][tv`h

if^	d_adb^_`qrad	a`]nbdmdg	cfd]a`	_fckd'
]no	cb^q^h�

�ev^h	]^k	mf^]dh	[m_^]adb_^	^	ib^od'
qds^u`bm^h	 g`o[a^\g	 ``	 pdfg^fd][a^l
if`kb_[]ql`_	\a[u^_`qranh	^a_`f`b�	idw_d'
gc	 ]	 f[ed_`	 if`kif^al_[	 idin_m[	 cb_[ad'
]^_r	 w_d_	 ]^k	g[_`g[_^u`bm^�	 di^f[lbr	a[
flk	edq``	wq`g`a_[fano	bddef[j`a^h�

y}�(�~�}	ib^o^u`bm[l	\a[u^gdb_r	ck`qr'
adsd	f[\g`f[	��]d\a[sf[jk`a^l	\[	_fck	if^
k[aadg	cfd]a`	a	]nf[ed_m^	}]	w_dh	pcam'
x^^	�	]nb_ci[`_	]	fdq^	[fscg`a_[�	[	�	!	]
fdq^	i[f[g`_f[~�

`}a(�~	!	 ib^o^u`bm[l	 \a[u^gdb_r	 cb^'
q^h�	a`deodk^gno	kql	ifd^\]dkb_][	ifdkcm'
x^^	]	de|`g`�	bdd_]`_b_]ctv`g	mdwpp^x^'
`a_c	 ]nidqa`a^l	adfgn	 ]nf[ed_m^	a	 if^
k[aadg	f[\g`f`	diq[_n	dkadsd	adfgd'u[b[
_fck[���}a	]	w_dh	pcamx^^	]nb_ci[`_	]	fdq^
[fscg`a_[�	[	��}	]	fdq^	i[f[g`_f[~�

`�}a(>~�!	 `o�
v���#u��� \a[u^gdb_r�
`�}a(>~�}���e���g�
�#u��	\a[u^gdb_r�

� �} � ~	 	�K�} � ~�` a > ` `= }�~

�Gfa	!	]`foa^h	ib^odp^\^dqds^u`bm^h	if`'
k`q	\a[u`a^h	]nf[ed_m^	a�if^	k[aadh	ifd'
^\]dk^_`qradh	b^q`	_fck[	^	m][q^p^m[x^^
f[ed_a^m[	}a��Gfa~�	�K���}�WN�~�!	a[^'
edqry``	 }a[^g`ary``~	 \a[u`a^`	 ��	�d�!
cfd]`ar	ck`qradsd	]d\a[sf[jk`a^l	\[	_fck�
de`bi`u^][tv^h	}if^	f[ed_`	b	adfg[qradh
^a_`ab^]adb_rt~	bdx^[qrad	decbqd]q`aan`
g[_`f^[qran`	cbqd]^l	]dbifd^\]dkb_][	f['
ed_a^m[�

�dbmdqrmc	id]`k`a^`	^ak^]^k[	bmq[kn'
][`_bl	 ]	 f`\cqr_[_`	ifd_^]dk`hb_]^l	^	 bd'
idb_[]q`a^l	\a[u^gdb_`h	p[m_dfd]�	b_^gc'
q^fctv^o	 ^	 bk`fj^][tv^o	 m[jkd`	 mda'
mf`_ad`	k`hb_]^`�	gdjad	cbqd]ad	idq[s[_r
]b`	 \a[u^gdb_^	 a`d_f^x[_`qrang^	 ^	 cu^'
_n][_r	 ^o	 id\^_^]ad`	 ^q^	 a`s[_^]ad`	 bd'
k`fj[a^`	_dqrmd	]	ifdx`bb`	bdidb_[]q`a^l
\a[u^gdb_`h�	_d	`b_r�	0}���~���	`�}a�>~���
`�}a�>~���	`}a�>~���

�ql	kdm[\[_`qrb_][	:'def[\adsd	]^k[	mf^'
]dh	 b_^gcq^fd][a^l	 bpdfgcq^fc`g	 flk
cgd\f^_`qrano	 c_]`fjk`a^h�

�~	�ql	m[jkdsd	bce|`m_[	_fck[	cb_dhu^'
]d	f`[q^\ct_bl	_dqrmd	_[m^`	i[fn	\a[u`a^h
���

U
	^�a�a

U
�	ib^o^u`bm^`	\a[u^gdb_^	md'

_dfno	a[odkl_bl	]	f[]ad]`b^^�
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�~	�f^	idb_dlaadg	cfd]a`	^a_`ab^]ad'
b_^	_fck[	f[ed_a^m	if`kidu^_[`_	edqryct
\[fiq[_c	 g`ary`h�	 _d	 `b_r	 ib^o^u`bm[l
\a[u^gdb_r	edqry`sd	ck`qradsd	]d\a[sf[j'
k`a^l	]ny`�

} � ~ � ��y > a >∂ ∂ > }&~

sk`	 z ∂ {	 b^g]dq^\^fc`_	 u[b_act	ifd^\]dk'
act�

&~	�f^	d_adb^_`qrad	a^\mdg	cfd]a`	^a'
_`ab^]adb_^	_fck[	^	cfd]a`	ck`qradsd	]d\'
a[sf[jk`a^l�	eq^\mdg	m	]dbifd^\]dkb_]`a'
adgc	 }>I~�	id_f`eadb_r	]	de`bi`u`a^^	g^'
a^g[qradsd	 if^`gq`gdsd	 f[\g`f[	 \[f[ed_'
adh	iq[_n	b_[ad]^_bl	kql	f[ed_a^m[	edq``
a[b_dl_`qradh�	u`g	id_f`eadb_r	]	a`c]`q^'
u`a^^	 f[bodk[	j^\a`aano	 b^q	 ]	 ifdx`bb`
_fck[�	�	w_dg	bqcu[`	if^	ba^j`a^^	ck`qr'
adsd	 ]d\a[sf[jk`a^l	 i`f][l	 id_f`eadb_r
eck`_	 if`deq[k[_r	 a[k	 ]_dfdh�	 ^	 if^
pdfg^fd][a^^	 cfd]al	 ^a_`ab^]adb_^	 _fc'
k[	eck`_	kdg^a^fd][_r	a`	bk`fj^][tv[l�	[
[m_^]^\^fctv[l	\a[u^gdb_r�	�d	̀ b_r	[mx`a'
_n	gd_^][x^^	 _fckd]dh	 [m_^]adb_^	f[ed_'
a^m[	 eckc_	 bg`v[_rbl	 d_	 bdbf`kd_du`a^l
]a^g[a^l	a[	def`g`a^_`qradb_^	a`deodk^'
gno	_fckd]no	cb^q^h	m	if`kidu_`a^t	]d\'
gdjadb_^	 idqcu`a^l	 kdidqa^_`qradsd	 \['
f[ed_m[�	 �f^	 c]`q^u`a^^	 ^a_`ab^]adb_^
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f`adbdg	dka[	^\	kfcsdh�

-�	 �d�	 u_d	 kdql	 g`a``	 f`\cqr_[_^]ano
f[ed_a^md]�	 ba^j[tv^o	 b]dt	 ]nf[ed_mc
idbq`	i`f`bgd_f[	adfg�	g`ary`�	u`g	c	ed'

q``	 f`\cqr_[_^]ano�	 de|lbal`_bl	 sq[]ang
def[\dg		_`g�	u_d	ck`qrad`	]d\a[sf[jk`a^`
_fck[	edq``	f`\cqr_[_^]ano	f[ed_a^md]	ba^'
j[`_bl	if^	i`f`bgd_f`	edqry`�	u`g	id	db'
_[qrang	sfcii[g�	̂ 	_`g�	u_d	a[	m[jkct	̀ k^'
a^xc	if^f[v`a^l	_fckd]no	cb^q^h	c	edq``
m][q^p^x^fd][aano	f[ed_a^md]	if^odk^_'
bl	edqry``	^\g`a`a^`	]nf[ed_m^�	u`g	kql
g`a``	 m][q^p^x^fd][aano�

�`	cu[b_m^	mf^]dh	_fckd]dh	[m_^]adb_^�
md_dfn`	 ck[`_bl	 idb_fd^_r�	 ^bidqr\cl	 id'
m[\[_`q^	 bd]g`b_adh	 ][f^[x^^	 ck`qradsd
]d\a[sf[jk`a^l	^	_fckd]dh	[m_^]adb_^	kql
f[\q^uano	sfcii	f[ed_a^md]�	gdjad	if`k'
b_[]^_r	m[m	d_k`qran`	if^g`fn	f`[q^\[x^^
k[aadh	mf^]dh	kql	a`md`sd	g`k^[aadsd	^a'
k^]^k[	^	a[	w_dg	dbad][a^^	dbcv`b_]ql_r
de|`k^a`a^`	^	cbf`ka`a^`	cidglac_no	cu['
b_md]	mf^]dh	]	`k^act	\[]^b^gdb_r�

��	 �dql	 f[ed_a^md]�	 ba^\^]y^o	 b]dt
]nf[ed_mc	idbq`	i`f`bgd_f[�	d_f[j[`_	kdb'
_[_duad	_duad	bf`katt	b_`i`ar	d_adb^_`qr'
adsd	̂ \g`a`a^l	]nf[ed_m^	kql	m[jkdh	sfci'
in�	�[^edqry^h	^a_`f`b	if`kb_[]ql`_	di'
f`k`q`a^`	mdwpp^x^`a_[	wq[b_^uadb_^	}�~
_fckd]dh	[m_^]adb_^	d_	cfd]al	ck`qradsd	]d\'
a[sf[jk`a^l	^g`aad	kql	cu[b_m[	iflgdh	\['
]^b^gdb_^	}if[]``	_dum^	>�	̂ 	q`]``	_dum^	��~�

"`f`\	 � �> a C∆ ∆ ∆ 	ded\a[u^g	[qs`ef[^u`b'
m^`	if^f[v`a^l	 bdd_]`_b_]ctv^o	 ]`q^u^a�
[	 d_adb^_`qran`	 if^f[v`a^l	 � �y > >= ∆

�S a a= ∆ �	�dsk[	]	bdd_]`_b_]^^	b	f[bbcj'
k`a^`g�	if^]`k`aang	]	f[\k`q`	���	a[	cu[b'
_m[o	�
�	^	��@	\[f[ed_a[l	iq[_[	a`	^\g`al'
`_bl	} �C∆ = ~�

} ~ } ~} ~ ��C C C > > a a >a+ ∆ − = + ∆ + ∆ − = }�~

�
�

y
S

y

−=
+

}�~

�dwpp^x^`a_	 wq[b_^uadb_^	 �	 a[	 ]b`o
cu[b_m[o	 qdg[ano	AB�M��� B�M�@�	 if`kb_[]'
qltv^o	 bdedh	 wgi^f^u`bmct	 f`[q^\[x^t
mf^]dh	 _fckd]dh	 [m_^]adb_^�	 bd]i[k[`_	 b
bdd_ady`a^`g	d_adb^_`qrano	if^f[v`a^h
mddfk^a[_	_du`m	bdd_]`_b_]ctv^o	cu[b_md]�
�ql	cifdv`a^l	^\qdj`a^l	\k`br	if`kidq['
s[`_bl	ifdidfx^da[qradb_r	]`q^u^a	_fckd'
]dh	[m_^]adb_^	^	]nf[ed_m^�

� �
Sa >

a > y

∆ ∆− = = }&~

�� $� ��	 �_[_^b_^u`bm[l	 \[]^b^gdb_r	 _fckd'
]dh	[m_^]adb_^	}�~	d_	cfd]al	ck`qradsd	]d\a[s'
f[jk`a^l	_fck[	}�~
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�dq^u`b_]`aad`	bdk`fj[a^`	mdwpp^x^'
`a_[	 wq[b_^uadb_^	pdfgcq^fc`_bl	 m[m	 ]`'
q^u^a[	 d_adb^_`qradsd	 if^f[v`a^l	 \[]^'
b^gdh	 ]`q^u^an	 }S~	 if^	 d_adb^_`qradg
if^f[v`a^^	 [fscg`a_[�	 f[]adg	 `k^a^x`
}y��~�	 �dsk[�	 if^]q`m[l	 bdd_ady`a^`	 }�~�
idqcu[`g	kql	cu[b_md]	AB�	^	M�@	\a[u`a^`
mdwpp^x^`a_[	 wq[b_^uadb_^�

� ��} ~ �} ~ � � ��AB M @− = − = − }-~

�bidqr\cl	mddfk^a[_n	_du`m	sf[p^md]�
gdjad	]nu^bq^_r	bdd_ady`a^`	mdwpp^x^'
`a_d]	kql	bg`jano	cu[b_md]	qdg[ano	�
�

^	
���	��
���	^	��@�
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�didb_[]qll	f[]`ab_][	}-~�	}�~	^	}/~�	idqc'
u[`g�

� � � ��} ~ ��.� �} ~ �����B M B M= = },~

�[aan`	b_[_^b_^u`bm^`	dx`am^	k[t_	db'
ad][a^`	 idq[s[_r�	 u_d	 a[	 cu[b_m`	 iflgdh
\[]^b^gdb_^	_fckd]dh	[m_^]adb_^	d_	cfd]'
al	 ck`qradsd	 ]d\a[sf[jk`a^l	dkadgc	ifd'
x`a_c	^\g`a`a^l	ck`qradsd	]d\a[sf[jk`a^l
bdd_]`_b_]c`_	edq``	u`g	ck]d`aad`	d_adb^'
_`qrad`	 ^\g`a`a^`	 _fckd]dh	 [m_^]adb_^�
�_d_	wgi^f^u`bm^h	p[m_	b]^k`_`qrb_]c`_	de
^bmqtu^_`qrad	uc_mdg	f`[s^fd][a^^	f[ed_'
a^md]	 a[	 ^\g`a`a^`	 ck`qradsd	 ]d\a[sf[j'
k`a^l	 ^o	 _fck[	 ^	 idku`fm^][`_	 \a[u`a^`
if[]^qradh	k^pp`f`ax^[x^^	diq[_n	_fck[
a`	_dqrmd	b	ifd^\]dkb_]`aadh�	ad	^	b	bdx^'
[qrad'ib^odqds^u`bmdh	 _dum^	 \f`a^l�	 (d'
s[_nh	din_	cbi`yadsd	g[_`f^[qradsd	b_^'
gcq^fd][a^l	 _fckd]dh	 [m_^]adb_^	 gdjad
^a_`fif`_^fd][_r	_[m^g	def[\dg�	u_d	if['
]^qrad	]d\a[sf[jk[`gnh	_fck	]nb_ci[`_	m[m
id_f`eadb_r	f[ed_a^md]�	md_df[l	bmq[kn]['
`_bl	 ^\	 x`qdsd	 mdgiq`mb[	 bdb_[]qltv^o
j^\a`k`l_`qradb_^�	b]l\[aano	b	o[f[m_`fdg
^	bdk`fj[a^`g	_fck[�

�+�+��	a[b_dlv``	]f`gl	ifdeq`g[	bdof['
a`a^l	\[al_db_^	\[bqdal`_	kql	f[ed_a^md]
]	 edqry^ab_]`	 bqcu[`]	 ]difdb	 d	 id]ny`'
a^^	wpp`m_^]adb_^	_fck[�	�ka[md	kql	a`'
gads^o	d_adb^_`qrad	eq[sdidqcuano	if`k'
if^l_^h	w_d_	]difdb	a`	q^y`a	bgnbq[�	od_l

^	 \k`br	gd_^]	 \[^a_`f`bd][aadb_^	 ]	 \[fi'
q[_`	 d__`bal`_bl	 di[b`a^`g	 dm[\[_rbl	 \[
edf_dg�

�	k[aadg	f[\k`q`	id	g[_`f^[q[g�	d_ad'
blv^gbl	m	cidglac_dgc	̂ bbq`kd][a^t�	}md'
_dfn`	if`kb_[]q`an	]	pdfg`	_[eq^x	^	_[m
a[\n][`gno	 zsf[p^md]	 
nbb[{�	 a[\][aano
]	i[gl_r	dkadsd	^\	]`kcv^o	cu[b_a^md]	^b'
bq`kd][a^l	}bg�	f^b�	�~~�		]n]dkl_bl	mdq^'
u`b_]`aan`	dx`am^	wq[b_^uadb_^	^	[giq^'
_ckn	_fckd]dh	[m_^]adb_^	]	\[]^b^gdb_^	d_
cbqd]adh	]`q^u^an	ck`qradsd	]d\a[sf[jk`'
a^l	�&��


q[]adh	 x`qrt	 a[y`sd	 ^bbq`kd][a^l
enqd	idb_fd`a^`	pcamx^^	�	 _fckd]dh	 [m'
_^]adb_^�	[	]	`sd	f[gm[o	!	]nlba`a^`	di'
_^g[qradh	 ]`q^u^an	 wq[b_^uadb_^	 ^	 [gi'
q^_ckn	 idqadh	 b_[]m^	 diq[_n	 f`\cqr_[_[
_fck[	id	w_dgc	f`\cqr_[_c�	�a[a^`	w_dsd	i['
f[g`_f[	a`deodk^gd	kql	idb_fd`a^l	wpp`m'
_^]adh	b^b_`gn	diq[_n	_fck[�	id\]dqltv`h
kdb_^ur	 a[^edqry`sd	 ifd^\]dkb_]`aadsd
wpp`m_[	if^	dsf[a^u`aadg	f[bodk`	k`a`j'
ano	bf`kb_]�

�f^	idb_fd`a^^	pcamx^^	�	eck`g	idq['
s[_r	^\]`b_ang^�

������	 �sqd]dh	 mdwpp^x^`a_	 q^a`hadh
u[b_^	pcamx^^	��	adfg^fd][aadh	id	bf`k'
a^g	\a[u`a^lg	mddfk^a[_�		���,�

������	�bqd]act	[giq^_ckc	mf^]dh	�	}f[]'
act	����x�	sk`	�x	!	bf`ka``	\a[u`a^`	]`q^'
u^an	�~�	f[bbu^_[aact	id	f[\q^u^t	mdwp'
p^x^`a_d]	 wq[b_^uadb_^	 ]	 _dum[o	 cu[b_m[
iflgdh	\[]^b^gdb_^�	eq^\m^o	m	wmb_f`g[qr'
ang�	�_c	 ck]d`aact	 [giq^_ckc	 eck`g	 id'
q[s[_r	d_a`b`aadh	_dqrmd	m	cu[b_mc	}<a�	<]~
q^a`hadh	 \[]^b^gdb_^�	 idbmdqrmc	 ]eq^\^
wmb_f`gcgd]	 wq[b_^uadb_^	eq^\m^	m	acqt�
]	 _d	 ]f`gl	 m[m	 dkad]`fy^aan`	 sf[p^m^

nbb[	 }bg�	f^b�	�~	 }md]y`'	^	mfny`def[\'
anh~	d_f[j[t_	q^yr	]`brg[	biflgq`aanh�
mcbduad'q^a`hanh�	^\e[]q`aanh	d_	\[mfcs'
q`a^h	 ^	 iq[]adb_`h	 ]^k	 mf^]dh	 �� }bg�
_[eq� �~�

����&�	�f^]^\a[	mf^]dh	�	id	de`	b_dfd'
an	d_	m[jkdh	^\	wmb_f`g[qrano	_du`m	dk^'
a[md][�	�dua``	!	dk^a[md][	kq^a[	ifd`m'
x^h	̀ `	cu[b_md]	}a[	sdf^\da_[qract	dbr	}�~~�
d_b`m[`gno	sdf^\da_[qradh	iflgdh�	ifdod'
klv`h	u`f`\	_dumc	<a	 }[a[qds^uad	kql	<]~�
�k^a[md][	^	[ebdqt_a[l	]`q^u^a[	csqd]no
mdwpp^x^`a_d]	bdd_]`_b_]ctv^o	odfk�	�`h'
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b_]^_`qrad�	bdd_ady`a^`	csqd]no	mdwpp^'
x^`a_d]	 ]`foa`sd	 }if`kidqdj^_`qrad�	 ^b'
mf^]q`aadsd~	^	a^ja`sd	}if`kidqdj^_`qr'
ad�	iflgdq^a`hadsd~	cu[b_md]	bmqdaddef[\'
adsd�	a[bnv[tv`sdbl	sf[p^m[	
nbb[	_[md`
j`�	 m[m	 csqd]no	 mdwpp^x^`a_d]	 cu[b_md]
iflgdh	 ^	 def[_adh	 \[]^b^gdb_^	 a[	 k]co
kfcs^o	 sf[p^m[o	
nbb[�	 bdk`fj[v^o	 }m[j'
knh~	`k^ab_]`aact	_dumc	wmb_f`gcg[�	�q`'
kd][_`qrad�	 bf[]a^][`g[l	 mf^]^\a[	 a`q^'
a`hano	cu[b_md]	iflgdh	^	def[_adh	\[]^'
b^gdb_^	dk^a[md][	}bg�	f^b�	�~�

�+�+.+	�a_`f][q	 ck`qradsd	 ]d\a[sf[jk`'
a^l	}�~	d_	bf`ka`sd	\a[u`a^l	�x	kd	\a[u`'
a^l	�g�	 g[mb^g^\^fctv`sd	 ]`q^u^ac	 _fc'
kd]dh	 [m_^]adb_^�	 a`	 gdj`_	 en_r	 edqry`
���,�	idbmdqrmc	_[mdh	if^fdb_	�	cj`	bdd_'
]`_b_]c`_	kdb_^j`a^t	b_[]mdh	diq[_n	adf'
gd'u[b[	 _fck[	 cfd]al	 b_[]m^	 bdb`ka`sd
}za[kb_dlv`sd{~	 f[\flk[�

�+�+�+	�	_dum`	bdiflj`a^l	cu[b_md]	q^a`h'
adh	 }<a�	<]~	 ^	 mf^]dq^a`hadh	 \[]^b^gdb_^
}}<I�<a~�	}<]�<g~~	csqd]dh	mdwpp^x^`a_	m[b['
_`qradh	m	mf^]dh	 bd]i[k[`_	 b	 [a[qds^uang
mdwpp^x^`a_dg	iflgdh	 }_d	 `b_r	ifd^\]dk'
a[l	d_	pcamx^^	�}>~	f[]a[	��,~	}bg�	f^b�	&~�

�+�+3+	�sqd]dh	mdwpp^x^`a_	 }	]~	 odfkn
mf^]dq^a`hadsd	cu[b_m[	}<]�<g~	iflgdh	\['

]^b^gdb_^	 bmdf``	 ]b`sd	 }id	 bddef[j`a^lg
bdk`fj[_`qradh	b^gg`_f^^~	f[]`a	`k^a^x`
} � g ] g ]} ~ �} ~ �Y a a > >= < − − = ~�	�`hb_]^_`qr'
ad�	if^		]��	i`f`odk	d_	q^a`hadsd	cu[b_m[
}<a�<]~	 m	 mf^]dq^a`hadgc	 cu[b_mc	 }<]�<g~
enq	en	a`idg`fad	f`\m^g�	[	if^		]��	a`'
gd_^]^fd][aad	f`\m^g	b	_dum^	\f`a^l	f['
ed_a^md]	dm[j`_bl	i`f`odk	d_	cu[b_m[	}<]�<g~
m	cu[b_mc	def[_adh	\[]^b^gdb_^	}<g�<`~�

�+�+4+	 
[bif`k`q`a^t	 _du`m	 f`[q^\[x^^
d_ady`a^h	 b_^gcq^fd][a^l	 a[	 mf^]dh	�
gdjad	if^k[_r	bgnbq	b_[_^b_^u`bmdsd�	�b'
_`b_]`aad	if`kidqdj^_r�	u_d	bd]f`g`aanh
g`k^[aanh	 	 f[ed_a^m	 	 ]flk	 q^	 	 kdicb_^_
g[a^icq^fd][a^l	bdedt�	�dw_dgc	if`ka['
g`f`aan`	 ][f^[x^^	 ]`q^u^an	 ck`qradsd
]d\a[sf[jk`a^l	 }�~	 ]	 kco`	 dbcv`b_]q`a^l
qdm[qradsd	 wmdadg^u`bmdsd	 wmbi`f^g`a_[
g[qd	 f`[qran�	 a`	 gdsc_	 en_r	 g[bbd]ng^�
$[m_^u`bm^`	j`	^\g`a`a^l	]`q^u^an	�	bd'
ic_b_]ct_	 f[\q^uang	 dfs[a^\[x^daang
b^_c[x^lg�	idw_dgc	b^_c[x^^	]eq^\^	bf`k'
a`sd	\a[u`a^l	�x��	a[^edq``	u[b_n`�	�k'
a[md	 da^	 _[md]n�	 u_d	 a`	 k[t_	 f[ed_a^mc
]d\gdjadb_^	 _fck^_rbl	 ]	 idqact	 b^qc	 ^�
bdd_]`_b_]`aad	 _[mdgc	 idqdj`a^t�	 a`	 bd'
\k[`_bl	ifdkcm_�	id\]dqltv^h	]niq[u^][_r
f[ed_a^mc	a[^edqry``	^\	f[\cgano	ck`qr'
ad`	 ]d\a[sf[jk`a^`	�] ����g�	 �dw_dgc
i`f`g`v[tvctbl	]]`fo	idbq`kd][_`qradb_r
f`[q^\[x^^	_du`m	}<I��<a�	<x�	<]�	<g~	a[	mf^'
]dh	�	gdjad	f[bbg[_f^][_r	m[m	]nfdjk`a'
an`	}b_lac_n`	]	_dumc~	q^a^^	cfd]al	x`q`'
]dh	 pcamx^^	 bd\a[_`qradsd	 f[ed_a^m[�
if`kidu^_[tv`sd	 _[m^`	 b^_c[x^^�	 mdsk[
dkad]f`g`aad	de`bi`u`a[	a[^edqry[l	dfs['
a^\[x^daa[l	 ]d\gdjadb_r	 f`[q^\[x^^	 `sd
_fckd]dsd	id_`ax^[q[	^	kdb_[_duad	idecj'
k[tv^h	m	w_dgc	cfd]`ar	ck`qradsd	]d\a['
sf[jk`a^l�

� �^i	sf[p^m[
�k`qrad`	]d\a[sf[jk`a^`�	cbqd]an`	`k^a^xn

�_dsd
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�+�+5�	(ck`g	idq[s[_r�	u_d	_dum^	f`[q^\['
x^^	 bdb_dla^h	 zb_^gcq^fd][a^l'f`[s^fd]['
a^l{	\[	if`k`q[g^	cu[b_m[	 x V x V� � � � �> : > :− + �
sk`	:V	!	bf`ka`m][kf[_^u`bmd`	d_mqda`a^`
�	d_	bf`ka`sd	\a[u`a^l	�x	!	kql	bd\a[_`qr'
ano	 f[ed_a^md]	 if[m_^u`bm^	 d_bc_b_]ct_�
^o	u[b_d_[	bdb_[]ql`_	g`a``	�	��	_d	`b_r	a[
f`[qrad`	gadj`b_]d	b_^gcqd]	̂ 	b^_c[x^h	da^
f`[s^fct_	_[m�	m[m	eck_d	idk[]qltv[l	u[b_r
idbq`ka^o	a[odk^_bl	]	cm[\[aadg	^a_`f][q`�
(ck`g	idq[s[_r�	u_d	̂ a_`f][q	 x V x V� � �> : > :− +
bdd_]`_b_]c`_	 cu[b_mc	 q^a`hadh	 \[]^b^gd'
b_^	 a}>~�	 [	 ^a_`f][q	 x V x V� � � �> : > :+ + 	!
]`foa`gc	 mf^]dq^a`hadgc	 cu[b_mc	 iflgdh
\[]^b^gdb_^�	�cb_r	 k[q``	 a[	 sf[p^m`	 u[b'
_d_n	adfg[qradsd	f[bif`k`q`a^l	bdb_dla^h
b_^gcq^fd][a^l	]	_dum`	>]��x�:V	ifd^b'
odk^_	 i`f`s^e	 ]nicmqdb_^�	 [	 bdk`fj[_`qr'
ad	!	w_d	_dum[	bgnm[a^l	q^a`hadsd	^	a`'
q^a`hadsd	 cu[b_md]	 mf^]dh	��	�[	 iflgdh
}<a�	<]~	 dbcv`b_]ql`_bl	g[bbd]d`�	 mdq^u`'
b_]`aad	_lsd_`tv``	m	bf`ka^g	\a[u`a^lg	>x

^	�x�	gadj`b_]d	f`[q^\[x^h	}dmdqd	��&	̂ o	de'
v`sd	u^bq[~�	[	a[	cu[b_m`	�<]�<g�	ifd^bodk^_
f[\f`j`aad`	gadj`b_]d	a`_^i^uano	f`[q^'
\[x^h	}g`a``	��/	u[b_^	^o	dev`sd	u^bq[~�

�	bdd_]`_b_]^^	b	idkodkdg�	^\qdj`aang
]	i�	������	^	f[bu`_dg�	if^]`k`aang	]	mdax`
i�	&��	q^a`hadgc	cu[b_mc	mf^]dh	�	bdd_]`_'
b_]c`_	̂ \g`a`a^`	ck`qradsd	]d\a[sf[jk`a^l
]	 if`k`q[o	 }��1/&�	 ���&,~	 ^	 mdwpp^x^`a_
][f^[x^^	 :V��x	 �	 ���&,�	 �mdqd	 idqd]^an
_[mdsd		̂ a_`f][q[	̂ \g`a`a^l	�	bdd_]`_b_]c`_
mf^]dq^a`hadgc	 cu[b_mc	 �<]�<g��	 �sqd]dh
mdwpp^x^`a_	iflgdq^a`hadsd	cu[b_m[	mf^'
]dh	�	 bdd_]`_b_]c`_	 ifd`mx^^	a[	 dbr	 [eb'
x^bb	kq^adh	�3q�	3q��]��x�	sk`	�] !	[eb'
x^bb[	_dum^	<]	]`foa`sd	mdax[	iflgdq^a`h'
adsd	 cu[b_m[�	 �if[][	 d_	 a`sd	 f[bidqdj`a
mf^]dq^a`hanh	 cu[b_dm	 sf[p^m[	��	 kq^a[
ifd`mx^^	md_dfdsd	a[	sdf^\da_[qract	dbr
bdb_[]ql`_	3m�>g�>]	}bg�	f^b� &~�	�dd_ad'
y`a^`	 kq^a	 3q	 	 ^	 3m	 iflgd'	 ^	 mf^]d'
q^a`hano	^a_`f][qd]	a[	db^	�	gdjad	in'
_[_rbl	]nlba^_r	b	idgdvrt	f[bbcjk`a^l	zd_
ifd_^]adsd{�

�din_[`gbl	 dedbad][_r	 dk^a[md]db_r
ifd_lj`aadb_^	 ifd`mx^h	 iflgdq^a`hadsd
^	 mf^]dq^a`hadsd	 cu[b_md]	 sf[p^m[	�	 a[
u[b_r	 sdf^\da_[qradh	db^�	 f[bidqdj`aact
if[]``	 bf`ka`sd	 \a[u`a^l	 [ebx^bbn	 }�x~�
if`kidq[s[l�	 u_d	 ifd`mx^l	 mf^]dq^a`had'

sd	cu[b_m[	g`ary`�	u`g	ifd`mx^l	iflgdq^'
a`hadsd	}3m�3q~�	^	if^a^g[l	]d	]a^g[a^`�
u_d	]`q^u^a[	3q	a`	if`]dbodk^_	-	�	d_	bf`k'
a`sd	\a[u`a^l	[ebx^bbn	sf[p^m[	��	if^od'
k^_bl	if^\a[_r	ib^odqds^u`bm^h	g`o[a^\g
pdfg^fd][a^l	 _fckd]dh	 [m_^]adb_^	 }�~	 ]
\[]^b^gdb_^	 d_	 ^\g`a`a^l	 ck`qradsd	 ]d\'
a[sf[jk`a^l	 }�~	 bq^ymdg	 ^gicqrb^]ang�
_[m^g�	 u_d	 if^	 a`edqrydg	 c]`q^u`a^^
ck`qradsd	 ]d\a[sf[jk`a^l	 }g`ary`	 - �~
f[ed_a^m	i`f`odk^_	d_	]`brg[	wq[b_^uadsd
}idu_^	 _f`omf[_adsd~	 bdf[\g`fadsd	 q^a`h'
adsd	id]ny`a^l	[m_^]adb_^	b	fdb_dg	f[b'
x`am^	]	bdb_dla^`	ba^j`a^l	[m_^]adb_^	]
f`j^g`	[a_^b_^gcq^fd][a^l	if^	���g�	�\
w_dsd	 bq`kc`_	 }d_	 ifd_^]adsd~�	 u_d	 ifd`m'
x^l	mf^]dq^a`hadsd	cu[b_m[	�	edqry`	^q^
f[]a[	 ifd`mx^^	 iflgdq^a`hadsd�	 m qE E≥
}�~�	�[ifd_^]�	^\a[u[qrad`	if`kidqdj`a^`
3m�3q	 ]nacjk[`_	 if^\a[_r�	 u_d�	 i`f`b_[]
bdf[\g`fad	 f`[s^fd][_r	 a[	 c]`q^u`a^`
ck`qradsd	 ]d\a[sf[jk`a^l	a[	 cu[b_m`	 if['
]``	_dum^	<]�	f[ed_a^m	icbm[`_bl	]	kq^_`qr'
anh	 iq[]anh	 mf^]dq^a`hanh	 g[a`]f	 a[
cu[b_m`	 }<]�<g~�	 �bq^	 f[ary`	 ]	 k`hb_]^lo
f[ed_a^m[	if`kidq[s[qdbr	bq^ymdg	f`\md`
zb_dimf[ad]d`{	a`s[_^]ad`	f`[s^fd][a^`	a[
id]ny`a^`	f[bx`am^�	 _d	 _`i`fr	if`kidq['
s[`_bl	f[b_lac_d`�	iq[]ad`	f`[s^fd][a^`	a[
^\g`a`a^`	f[bx`adm�	d\a[u[tv``	bq^ymdg
uc]b_]^_`qrad`	f`[s^fd][a^`	a[	cb_[ad]q`'
a^`	if`k`qradh	]`q^u^an	\[fiq[_n�	�_mc'
k[	bq`kc`_	}d_	ifd_^]adsd~�	u_d		3m�3q	}�~�
�didb_[]q`a^`	bdd_ady`a^h	}�~	^	}�~	if^'
]dk^_	m	]n]dkc�	u_d	3m�3q�

�+�+9+	 �k`br	 bq`kc`_	 bm[\[_r	 d	 b_`i`a^
_f[abpdfg[x^^	 ^bbq`kc`gdh	 \[]^b^gdb_^
�}�~	if^	i`f`odk`	d_	f[bbgd_f`a^l	_fckd'
]dh	[m_^]adb_^	a`idbf`kb_]`aad	m	f`\cqr'
_[_c	_fck[�	m	_fckd]dgc	]mq[kc�	]nf[ed_m`�
�	i`f]dg	if^eq^j`a^^	gdjad�	id']^k^gd'
gc�	if`a`ef`ur	a`q^a`hadb_rt	\[]^b^gdb'
_^	kdidqa^_`qradh	]nf[ed_m^	d_	kdidqa^'
_`qradh	_fckd]dh	[m_^]adb_^�	�`hb_]^_`qr'
ad�	f`[qrad	]nf[ed_m[	g`al`_bl	]	a`edqr'
y^o	if`k`q[o�	^	f[ed_a^m�	id']^k^gdgc�	a`
b_[q	en	\[k`hb_]d][_r	_[mct	b_`i`ar	kdidq'
a^_`qradh	 [m_^]adb_^�	 md_df[l	 k[`_	 q^yr
a`\a[u^_`qract	 b_`i`ar	 ck`qradh	 d_k[u^�
(dqry[l	̂ bmf^]q`aadb_r	mf^]dh	�	a[	cu[b_'
m`	 �<]�<g�	 b]l\[a[	a`	 bd	 \a[u^_`qradh	a`'
q^a`hadb_rt	\[]^b^gdb_^	]nf[ed_m^	d_	_fc'

�����������

��

���	������
���



��&�������	�
��	��
���	���������	�	��
��������	�����	� �

kd]dh	 [m_^]adb_^�	 [	 b	 _`g	 f[x^da[qrang
ib^odqds^u`bm^g	 if`k`qdg�	 md_dfnh	pdf'
g^fc`_bl	]	f[ed_a^m`	^	]	[kf`b	b[gdsd	b`el
^	]	d_ady`a^lo	b	[kg^a^b_f[x^`h�	mdsk[	da
k[`_	idbq`ka`h	idal_r	a`x`q`bddef[\adb_r
kql	a``	k[qra`hy`sd	id]ny`a^l	ck`qradsd
]d\a[sf[jk`a^l	 f[ed_a^md]�

/+ +	�	g[qdb_^	 mf^]dq^a`hadh	 deq[b_^
pcamx^^	�	]eq^\^	wmb_f`gcgd]	}`bq^	bgd_'
f`_r	bd	b_dfdan	``	q^a`hadsd	cu[b_m[~	b]^'
k`_`qrb_]c`_	_d�	u_d	a[	dkad]`fy^aano	sf['
p^m[o	
nbb[	w_^	b^qrad	^bmf^]q`aan`	cu['
b_m^	 m[m	 en	 zifdicv`an{�	 [	 if[]^qra``
bm[\[_r	!	b_lac_n	]	_dumc�	�k^a[md]d`	bd'
d_ady`a^`	csqd]dsd	mdwpp^x^`a_[	cu[b_m[
iflgdh	̂ 	cu[b_m[	def[_adh	\[]^b^gdb_^	w_^o
sf[p^md]	idkbm[\n][`_�	u_d	]	ded^o	sf[p^'
m[o	d_f[j`a	q^a`hanh	cu[b_dm	iflgdh	\['
]^b^gdb_^	pcamx^^	�	^	odfk[	cu[b_m[	de'
f[_adh	 \[]^b^gdb_^�

�f`kidqdj`a^t�	]nbm[\[aadgc	]	i�	&���
a[	 i`f]nh	 ]\sqlk	 ifd_^]df`u^_	 bmqdadde'
f[\anh	sf[p^m	
nbb[	}bg�	_[eq�	�~	!	zsf['
p^m	a[bnv`a^l{�	a[	md_dfdg	ba^j`a^`	mfc'
_^\an	q^a`hadsd	cu[b_m[	pcamx^^	�	}d_f['
j[`gdsd	̂ a_`f][qdg	}���!�&�~~	ifd^bodk^_
a[	k]co	^a_`f][q[o	}�&�!���~	^	}���!�,�~�
�fd_^]df`u^`	^bu`\a`_	dka[md�	`bq^	if`k'
idqdj^_r�	 u_d	 a[	 sf[p^m`	 a[bnv`a^l	 ed'
q``	idkfdead	d_f[j`a	iq[]anh	i`f`odk	d_
q^a`hadsd	m	mf^]dq^a`hadgc	cu[b_mc	pca'
mx^^	��	�	f[ed_`	�&�	if^]dkl_bl	^bidqr\d'
][aan`	 if`kidqdj`a^l	 ^	 f[bu`_	 csqd]dsd
mdwpp^x^`a_[	 cu[b_m[	 iflgdq^a`hadh	 \['
]^b^gdb_^	 }_fckd]dh	 [m_^]adb_^	d_	 ck`qr'
adsd	 ]d\a[sf[jk`a^l~	 a[	 bmqdaddef[\adg
_^i`	sf[p^md]	
nbb[�	md_dfnh	bd]i[q	b	a['
mqda[g^	 kfcs^o	 _^id]�	�	 f[bu`_`	 f[bbg[_'
f^][`_bl	bdd_ady`a^`	mfc_^\an	q^a`hadsd
^	mf^]dq^a`hadsd	cu[b_m[�	if^u`g	if`kid'
q[s[`_bl�	u_d	odfk[	idbq`ka`sd	b^gg`_f^u'
a[	odfk`	cu[b_m[	def[_adh	\[]^b^gdb_^�	f[b'
idqdj`aadsd	a`idbf`kb_]`aad	flkdg�	ad	id
kfcsct	b_dfdac	d_	_dum^	g[mb^gcg[	pcam'
x^^	��	�m[\[aa[l	ifdidfx^l	dif`k`ql`_bl
k]cgl	bidbde[g^�

�	id	bdd_ady`a^t	csqd]no	mdwpp^x^'
`a_d]�	 bdd_]`_b_]ctv^o	 	 mf[ha^g	 	 cu[b_'
m[g		bmqdaddef[\adsd			sf[p^m[			
nbb[	}bg�
_[eq� �~�

�	id	[a[qds^uadgc	bdd_ady`a^t�	idqc'
u`aadgc	edq``	^bmcbb_]`aang	if^`gdg�	�

mf[ha^g	 cu[b_m[g	 sf[p^m[	if^bd`k^alt_'
bl	mcbm^	bf`ka`sd	cu[b_m[�	if^u`g	idbq`k'
a^h	f[\k`ql`_bl	a[	cu[b_m^�	kq^a[	md_dfno
ifdidfx^da[qra[	 bdd_ady`a^t	 mfc_^\an
mf[ha^o	cu[b_md]�

�[q``	eck`g	idq[s[_r�	u_d	cu[b_dm	zf[b'
odq[j^][a^l{�	 def[_adh	 \[]^b^gdb_^	�	 d_
��	 ^g`tv^h	 mfc_^\ac�	 [	 _dua``�	 mdwpp^'
x^`a_	wq[b_^uadb_^�	f[]anh	�����	bd]i[k['
`_	id	mfc_^\a`	b	cu[b_mdg�	if^q`s[tv^g	m
_dum`	g[mb^gcg[	<g	 bq`][�	 
[bu`_a[l	 mfc'
_^\a[	q^a`hadsd	cu[b_m[	mf^]dh	��	i[f[g`_'
fn	 md_dfdsd	 bdd_]`_b_]ct_	 sf[p^mc	 a[bn'
v`a^l�	eck`_	f[]a[	��,�	_d	`b_r		da[	eck`_
_[mdh	j`�	 m[m	 ^	 kql	 k]co	 dkad]`fy^aano
sf[p^md]	
nbb[�

�dsq[bad	 f[bu`_[g	 mdwpp^x^`a_	 wq[b'
_^uadb_^	]	a^ja`h	_dum`	<a	q^a`hadsd	^a'
_`f][q[	 �V}<a~���.�	 [	 ]	 ]`foa`h	 _dum`	<]

�V}<]~�����	}bg�	f[\k`q	���	^	f^b�	�	^	�~�
�[q``	^bidqr\ct_bl	bq`kctv^`	bdd_ad'
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sk`	
	!	 ]`q^u^a[	 f[bodjk`a^l	 [ebx^bbn
]`foa`h	}[	_[mj`	a^ja`h~	_dum^	^	bf`ka`sd
\a[u`a^l	[ebx^bbn	cu[b_m[	q^a`hadh	\[]^'
b^gdb_^	_fckd]dh	[m_^]adb_^	d_	^\g`a`a^l
ck`qradsd	 ]d\a[sf[jk`a^l�

/+�+	�`	f[bidq[s[l	g[_`f^[q[g^	d	\[]^'
b^gdb_^	f`\cqr_[_[	_fck[	d_	̂ \g`a`a^l	b_[]'
m^	`sd	diq[_n	^	ck`qradsd	]d\a[sf[jk`a^l
}[a[qds^uang^	if`kb_[]q`aang	]	b_[_r`~	\[
idbq`ka^`	 sdkn�	 if^odk^_bl	 ^bidqr\d][_r
bd]f`g`aan`	 g[_`f^[qn�	 if`kb_[]qltv^`
edq``	d_k[q`aan`	[a[qds^	b	if`ja^g^	k[a'
ang^	^	\[]^b^gdb_lg^�	�	w_dh	b]l\^	bf[]'
a^][`_bl	diq[_[	}�~	m[jkdsd	ifdx`a_[	i`f`'
]nidqa`a^l	adfgn	]nf[ed_m^	} �> C a= ∆ ∆ ~
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b	id]ny`a^`g	idu[bd]no	b_[]dm	diq[_n	}]
f[\g`f`	��	ifd_^]	��~	]	cbqd]^lo	]_df^u'
adh	\[al_db_^�	_d	̀ b_r	if^	]nidqa`a^^	]_d'
fdh	 f[ed_n	 }mfdg`	 dbad]adh~	 ]	 _`u`a^`
�11-!�11.	ss�	}id	f`\cqr_[_[g	difdb[	dmdqd
����	u`qd]`m~	�/��

�	i`f]dg	bqcu[`	]`q^u^a[	�	bdb_[]ql`_
if^g`fad	k]dhact	_[f^pact	b_[]mc�	�f[]'
a`a^`	b_[]m^	diq[_n	a[	]_dfdh	f[ed_`	}��~
bd	b_[]mdh	a[	i`f]dh	f[ed_`	}��~	]d	]_dfdg
bqcu[`	idm[\n][`_�	 u_d	 kql	 /-	�	f[ed_a^'
md]�	c	mdsd	������	]`q^u^a[	��	if`]ny['
`_	 ]`q^u^ac	��	 ]	 ���	 f[\[�	 �fcs^g	 b]^k`'
_`qrb_]dg	 ]ac_f^ifdp`bb^da[qradh	 cb_dh'
u^]db_^	 idm[\[_`q`h	 diq[_n	 _fck[	 gdsc_
bqcj^_r	k[aan`�	bdef[aan`	^	ifd[a[q^\^'
fd][aan`	�� �� 
dymd�	 bdsq[bad	 md_dfng
k`x^qranh	mdwpp^x^`a_	 \[f[ed_adh	iq[_n
]dk^_`q`h	i[bb[j^fbmdsd	_f[abidf_[	]	�1,& s�
enq	f[]`a	��	[	]	�11�	s�	!	����

�i^f[lbr	a[	if`ky`b_]ctv^`	s^id_`\n
^	f[bu`_n	gdjad	if`kqdj^_r	d_adb^_`qrad
ifdb_ct	̂ 	kdb_[_duad	_duact	pdfgcqc	mf^'
]dh	��	dif`k`q`aact		]	 	a[^edq``	 	f`[qr'
adg		^a_`f][q`		^\g`a`a^l		ck`qradsd	]d\'
a[sf[jk`a^l	 b	 bdeqtk`a^`g	 _f`o	 cbqd]^h�
ifdodjk`a^`	mf^]dh	�	u`f`\	_dum^	<x}>���
a��~�	<]}�����&,�	�����~�	 ^	 bdeqtk`a^`
]`q^u^an	csqd]dsd	mdwpp^x^`a_[	pcamx^^
�}�~	 }]	 _dum`	 b	 mddfk^a[_[g^	 }���~~�	 f[]'
ang	ifd^\]dkadh	\8�\D���,�

a���&}>��~��,&}}>��~&~�
if^	��1�������

�djad	bf[]a^_r	f[bbu^_[aanh	a[g^	bf`k'
a^h	mdwpp^x^`a_	wq[b_^uadb_^	}�V}a~���,~
_fckd]dh	[m_^]adb_^	id	ck`qradgc	]d\a[s'
f[jk`a^t	b	[a[qds^uang�	bdd_]`_b_]ctv^g
b^b_`g`	diq[_n�	]]`k`aadh	$�	��	�`hqdfdg
]	�..-	s�	kql	]d\a[sf[jk`a^l	_dm[f`h	[g`'
f^m[abmdsd	b_[q`q^_`hadsd	\[]dk[	�.�	b�	-1��
�bqd]^l	diq[_n	enq^	bq`kctv^g^�	if^	^\'
sd_d]q`a^^	��	k`_[q`h	\[	bg`ac	}�����~	y_cu'
a[l	diq[_[	}��~	bdb_[]qlq[	��&�	kdq�	�f^	g`ar'
y`h	]nf[ed_m`	y_cua[l	diq[_[	������� kdq��
[	 ]nf[ed_m[	 }��~	 enq[	 ]	 bf`ka`g�	 �	y_cm�
�dwpp^x^`a_	 wq[b_^uadb_^	 ]nf[ed_m^	 id
f[bx`am`�	�b}�~�}}�����~���~�}}�����~���~�
�����-�����

�dq^u`b_]`aa[l	 dx`am[�	 f[bbu^_[aa[l
kql	b_[adua^md]	mdge[had]dsd	\[]dk[	]	�1.�s�
�&�	b� 1!����	idu_^	bd]i[q[	b	idqcu`aadh	id
f[bbgd_f`aang	k[aang	���	_fck[�

�`dj^k[aad`	bd]i[k`a^`	x^pf	dea[fc'
j^][`_bl	^	if^	bf[]a`a^^	�b}�~	b	mdwpp^'
x^`a_dg	 wq[b_^uadb_^�	 f[bbu^_[aang
�� �� �fg[abm^g	]	�1��	s�	�dsk[	dm[\[qdbr�
u_d	 ba^j`a^`	 oq`eadsd	i[hm[	 }_d	 `b_r	 db'
ad]adh	}1�	�~	bdb_[]qltv`h	]d\a[sf[jk`'
a^l	\[	_fck	]	_`	sdkn~	a[	��	�	if^]dk^_	m
ba^j`a^t	]nf[ed_m^	a[	�.	�	���	b�	�-��

�`brg[	 cg`f`aa[l	 [giq^_ck[	 _fckd]dh
[m_^]adb_^	g`k^[aadsd	f[ed_a^m[�	d_f[j['
`g[l	mf^]dh	��	b]l\[a[	sq[]ang	def[\dg	a`
bd	ba^j`a^`g	ck`qradh	wpp`m_^]adb_^	cb^'
q^h�	bdifd]djk[tv^o	c]`q^u`a^`	]nf[ed_'
m^�	}�idglac_nh	wpp`m_	]`brg[	bcv`b_]`a'
ad	 ifdl]ql`_bl	 _dqrmd	 if^	 sdf[\kd	 edq``
]nbdmdh	b_`i`a^	[m_^]adb_^�	u`g	_[�	md_d'
f[l	 f`[q^\c`_bl	 a[	 mf^]dh	�~�	 �]d^g	 a`'
edqry^g	 f[\g`fdg	 [giq^_ck[	 bmdf``	 del'
\[a[	cbmdf`aadgc	id]ny`a^t	bce|`m_^]adh
\a[u^gdb_^	kdidqa^_`qrano	u[b_`h	wa`fs^^
kdbcs[�	i`f`mqtu[`gno	f[ed_a^mdg	]	ifd'
x`bb	_fckd]dh	k`l_`qradb_^�	�\	w_dsd	bq`'
kc`_�	]	u[b_adb_^�	u_d	a[	\a[u^_`qrano	cu['
b_m[o	mf^]dh	�	gdjad	idq[s[_r	idu_^	ifd'
idfx^da[qrang	 ]nf[ed_m`	 a[f[b_[a^`	 a`'
deodk^gno	kql	w_dsd	_fckd]no	cb^q^h�

.+ +	�dx^[qrad	^	wmdadg^u`bm^	dedbad'
][aa[l	kql	m][q^p^x^fd][aano	f[ed_a^md]
ym[q[	\[]^b^gdb_^	\[f[ed_adh	iq[_n	}C~	d_
mdgiq`mbadsd	f`\cqr_[_[	 _fck[	 }�~�	 mf^][l
b_^gcq^fd][a^l	}^~�	]	cbqd]^lo	idqadh	\['
al_db_^�	id']^k^gdgc�	kdqja[	^g`_r	qds^'
b_^u`bm^h	]^k	}bg�	f^b�	&~�

(ck`g	idq[s[_r�	u_d	cu[b_dm	&�	d_f[j[`_
de|`m_^]act	 b]l\r	 g`jkc	 f`\cqr_[_dg	 ^
diq[_dh	_fck[	kql	f[ed_a^md]�	_lsd_`tv^o
m	g`k^[aadgc	cfd]at�	�dsk[	gdjad	if^]`'
b_^	flk	bddef[j`a^h	]	idqr\c	x`q`bddef[\'
adb_^	 cm[\[aadh	ym[qn�	 �	 cv`gqltv^h
f[ed_a^md]	idflkdm	diq[_n	a[	cu[b_m`	��
gdj`_	f[bbg[_f^][_rbl	]	m[u`b_]`	^b_dua^'
m[	p^a[abd]dsd	 de`bi`u`a^l	 wmdadg^u`b'
mdsd	g^qdb`fk^l	 id	 d_ady`a^t	 m	 a[^g`'
a``	 f`\cqr_[_^]ang	 f[ed_a^m[g�	 md_dfd`
^g``_	g`b_d	a[	cu[b_m`	���

�deqtk`a^`	if^ax^i[	diq[_n	id	_fckc
^g``_	bgnbq	_dqrmd	]	b^b_`gadg	mda_`mb_`
}]	qdm[qrano	cbqd]^lo	w_d	w_^u`bm^h	def[\~�
�ad	idkf[\cg`][`_�	]	i`f]ct	du`f`kr�	de`b'
i`u`a^`	 cbqd]^h	 ]dbifd^\]dkb_][	 f[edu`h
b^qn�	a[sqlkad	k`gdab_f^fc`gd`	a[	cu[b_'
m`	���	�u[b_dm	��	]nf[j[`_	^k`t	]d\g`v`'
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a^l	}]	cbqd]^lo	idqadh	\[al_db_^~	b_d^gd'
b_^	f[edu`h	b^qn	q^k^fctv`h	sfciin	f['
ed_a^md]	]	if`kidqdj`a^^�	u_d	``	if`kb_['
]^_`q^	_fckl_bl	b	̂ a_`ab^]adb_rt	f[ed_a^'
m[	g`k^[aadsd	cfd]al�

�	 bdx^[qrad'wmdadg^u`bmdh	 idq^_^m`
diq[_n	_fck[	pdfg[	^	mdq^u`b_]`aan`	o['
f[m_`f^b_^m^	ym[qn	 \[]^b^gdb_^	 \[f[ed_'
m[	d_	mdgiq`mbadsd	f`\cqr_[_[	_fck[	^sf['
t_	^bmqtu^_`qract	fdqr�	u_d	k`q[`_	cg`b_'
ang	 edq``	 idkfdead`	 debcjk`a^`	g`_dkd'
qds^u`bm^o	dedbad][a^h	k[aadh	ym[qn�	�
u[b_adb_^	!	``	bdd_ady`a^`	b	mf^]dh	}�~
_fckd]dh	 [m_^]adb_^�

�a_`f`bad	d_g`_^_r�	u_d	f`[qra[l	][f^'
[x^l	 [m_^]adb_^	 bd]dmciadsd	 g`k^[aadsd
f[ed_a^m[�	bdb_[]qltv[l	]	bdd_]`_b_]^^	b
sf[p^m[g^	 
nbb[	 }bg�	 _[eq�	 �~	 ��� ��	 a`
bd]i[k[`_	 b	 [a[qds^uang	 i[f[g`_fdg	 kql
bd]dmciadb_^	 f`[qrano	 f[ed_a^md]	 ^\	 dk'
adh	 ifdp`bb^da[qrad'm][q^p^m[x^daadh
sfciin�	bdb_[]qltv^g	a`	g`a``	��	��	�['
md`	 f[bodjk`a^`�	 id']^k^gdgc�	 b]l\[ad	 b
_`g�	u_d	w_^	sf[p^m^�	od_l	^	idb_fd`an	id
g[_`f^[q[g�	 d_adblv^gbl	 m	 bd]dmciadb_^
f[ed_a^md]�	dka[md	kql	idbq`ka^o	cb_[a[]'
q^][`_bl	 a`	 ifdkcm_^]adb_a[l�	 [	 ib^odqd'
s^u`bm[l	bdb_[]qltv[l	^o	f`[mx^^�	d_def['
j[tv[lbl	a`	]	de|`g`	ba^j`a^l	]nf[ed_'
m^�	[	]	kdq`	f[ed_a^md]�	]nf[\^]y^o	b[g^g
p[m_dg	ba^j`a^l	b]d`h	]nf[ed_m^	ifd_`b_
ifd_^]	a`bif[]`kq^]dsd	b	^o	_dum^	\f`a^l
ba^j`a^l	 f[bx`adm	 ]nidqal`gno	 f[ed_�
�fcs[l	if^u^a[	edqry`h	]`q^u^an	idbq`k'
a`h	][f^[x^^	!	]	_dg�	u_d	da[	bmq[kn][`_'
bl	^	^\	f[\q^u^l	[m_^]adb_^�	^	^\	f[\efdb[
ifdp`bb^da[qrano	 bidbdeadb_`h�	 f[edu^o
dkadsd	f[\flk[�

.+�+	�`i`fr�	di^f[lbr	a[	]nlba`aad`	}]
f[\k`q`	&��~	bdd_ady`a^`	]`q^u^an	ck`qr'
adsd	]d\a[sf[jk`a^l	}�~	^	_fckd]dh	[m_^]'
adb_^	}�~�	idin_[`gbl	dif`k`q^_r	di_^g[qr'
act	b]l\r	mf^]dh	[m_^]adb_^	}�~	^	mf^]dh
b_^gcq^fd][a^l	 }^~�	 �a[q^\	 f[\der`g	 a[
a`bmdqrmd	 b_ci`a`h�	 �a[u[q[	 f[bbgd_f^g
b^_c[x^t	 b_^gcq^fd][a^l	g`k^[aadsd	 f['
ed_a^m[	}md_dfdgc	bdd_]`_b_]c`_	g`k^[aad`
\a[u`a^`	i[f[g`_fd]	!	�x�	�x~	b	f`\cqr_['
_dg	_fck[�	]nf[j[`gng	dka^g	idm[\[_`q`g�
(ck`g	 idq[s[_r	 if^	 w_dg�	 u_d	 i[f[g`_fn
k^pp`f`ax^[qradh	}_`i`fr	a[\d]`g	``	_[m~
mf^]dh	 [m_^]adb_^	 }�~	 dif`k`qlt_bl	 sf['

p^m[g^	
nbb[�	_d	`b_r	if^fdb_c	�	}]	_dum`
<x	if^	[ebx^bb`	�x��~	]	f[\g`f`	&�, �	bd'
d_]`_b_]c`_	��	�	if^fdb_[	a	if^	\a[u`a^^
dfk^a[_n	ax���	[	bq`kctv`gc	if^fdb_c	��
bdb_[]qltv`gc	 &�,	 icam_d]�	 bdd_]`_b_]c`_
if^fdb_	��	f[]anh	&�,	icam_[�	�f^a^g[`_'
bl	kdicv`a^`�	u_d	a[	cu[b_m`	�<I�<g�	mf^'
]dh	;	 ]nf[ed_m[	 idu_^	 ifdidfx^da[qra[
[m_^]adb_^	 }a~�	�f^u^adh	j`	 \[g`kq`a^l
a[	mf^]dh	;	fdb_[	[m_^]adb_^	if^	c]`q^u`'
a^^	>	 }ck`qradsd	]d\a[sf[jk`a^l~	l]ql`_'
bl	 a`	 ba^j`a^`	 ck`qradsd	 ifd^\]dkb_]`a'
adsd	wpp`m_[	}[	b	a^g	^	\[f[ed_m[	]	f[bu`_`
a[	`k^a^xc	[m_^]adb_^~�	�f^u^a[	!	]	c]`'
q^u`a^^	 ^ak^]^kc[qradh	 ib^odqds^u`bmdh
\a[u^gdb_^	 m[jkdh	 bq`kctv`h	 `k^a^xn
\[i[b[	 j^\a`aano	 b^q�	 a`deodk^gno	 kql
idqadx`aadh	ckd]q`_]df`aadb_^	kdbcsd]n'
g^	\[al_^lg^�

�[g`a[	 bdk`fj[a^l	 db^	 [ebx^bb�	 if^
md_dfdh	ck`qrad`	]d\a[sf[jk`a^`	}>~	\[g`'
v[`_bl	\[f[ed_adh	iq[_dh	}C~�	if`def[\c`_
k^pp`f`ax^[qract	mf^]ct	[m_^]adb_^	�	]
[a[qds^uact	̂ a_`sf[qract	mf^]ct	�^a�	}�b`
_dum^�	]	a[^g`ad][a^^	md_dfno	p^scf^fc'
`_	b^g]dq	<�	if^a[kq`j[_	k^pp`f`ax^[qr'
adh	 mf^]dh	 _fckd]dh	 [m_^]adb_^	 }�~	 }bg�
f^b�	 -~�	�a[qds^uan`	 _dum^	 b	 b^g]dqdg	�
if^a[kq`j[_	̂ a_`sf[qradh	mf^]dh	[m_^]ad'
b_^	}�^a~~�	�dd_]`_b_]ctv^g	def[\dg	^\g`'
al_bl	^	mddfk^a[_n	didfano	_du`m�	�dq['
s[l	kql	 ckdeb_][	f[bbcjk`a^l	 `k^a^xc	^\'
g`f`a^l	]nf[ed_m^	bd]i[k[tv`h	b	`k^a^'
x`h	 [m_^]adb_^	 }D~�	 idqcu^g	 bq`kctv``
if`def[\d][a^`	mddfk^a[_	kql	didfano	_d'
u`m	mf^]dh	�^a�

x x

] ]

a a

g g

I I
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< ;

→
→
→
→
→

�f^u`g	_dum^	<x	^	�x	bd]i[k[t_�
�f^	 cb_[ad]q`a^^	 bdk`fj[_`qradsd	 bd'

d_]`_b_]^l	g`jkc	mf^]dh	�^a	^	mf^]dh	b_^'
gcq^fd][a^l	}^~	g`k^[aadsd	f[ed_a^m[	ec'
k`g	 idq[s[_r�	 u_d	 a[	 ^a_`f][q[o	 �<x�<]�	 ^
�<a�<x�	f`[q^\c`_bl	id	&&	�	ifd^\]dkb_]`a'
ano	b^_c[x^h	if^qdj`a^l	_fck[�	�	a[	cu['
b_m[o	 �<]�<g��	 �<I�<a�	!	idu_^	id	 �, �	a[
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�� $�h�	�q^la^`	]d\a[sf[jk`a^l	a[	_fckd]ct	[m_^]adb_r	^	dedev`aanh	f`\cqr_[_	_fck[

m[jkdg	}_dua``�	!	id	�-	�~�	�d	`b_r	idq['
s[`g�	u_d	b^_c[x^^	if[]``	<g	^	q`]``	<I	f`'
[q^\ct_bl	]`brg[	f`kmd	}bg�	f^b�	-~�

�d	 bddef[j`a^lg	 od\lhb_]`aadh	 x`q`'
bddef[\adb_^	 ^	 a[k`jadb_^	 f`[s^fd][a^l�
[	_[mj`	wmdadg^^	diq[_ano	f`bcfbd]	mf^'
][l	^	a[	cu[b_m`	��a�	�]�	kdqja[	bd]i[k[_r	b
mf^]dh	�^a�	�	_d	j`	]f`gl	mf^][l	^	a`	gd'
j`_	bd]i[k[_r	b	cu[b_mdg	��]�	�g��	idbmdqr'
mc	\k`br�	]eq^\^	_dum^	�g	wq[b_^uadb_r	if^'
fdb_[	�	]	\[]^b^gdb_^	d_	C	}a[	mf^]dh	�^a~
eq^\m[	m	acq`]dh	}m[m	^	]	bdd_ady`a^^	a	^
>~�	_d	`b_r	}if^	bd]i[k`a^^	^	^	�^a~	diq[_'
an`	 f`bcfbn	 f[bodkd][q^br	 en	 \[]`kdgd
a`wpp`m_^]ad�

�ebx^bbn	mf^]dh	^	a`	gdsc_	a[odk^_rbl
\[	if`k`q[g^	^a_`f][q[	�CI�	Cg��	dsf[a^u^'
][`gdsd	 ba^\c	 _dumdh	a[^g`ary`sd	 \a[u`'
a^l	\[f[ed_adh	iq[_n	}CI~	b	[ebx^bbdh	������
[	b]`foc	!	_dumdh	a[^edqry`sd	]d\gdjad'
sd	\a[u`a^l	\[fiq[_n	}Cg~	b	[ebx^bbdh	��,11�

�`hb_]^_`qrad�	 a^	 if^	 m[m^o	 deb_dl_`qr'
b_][o	a`	bq`kc`_	b^_c[x^t	d_ady`a^h	}g`'
k^[aadsd	 f[ed_a^m[	 b	 f[ed_dk[_`q`g~	 id
id]dkc	 b_^gcq^fd][a^l	 _fck[	 ]n]dk^_r	 \[
if`k`qn	�CI�	Cg��	idbmdqrmc	q`]``	_dum^	CI

a[odk^_bl	 b^_c[x^l	 ]nfdjk`a^l	 f[edu`h
b^qn�	�d	[a[qds^uadh	if^u^a`	a[	mf^]dh
}^~	a`x`q`bddef[\ad	^g`_r	_dum^�	bdd_]`_'
b_]ctv^`	 b^_c[x^^	 [a_^b_^gcq^fd][a^l�
idbmdqrmc	 ]niq[_[	C�Cg�ag>g	 d\a[u[`_�
u_d	q^ed	>�>g�	q^ed	a�ag�	_dsk[	m[m	]^k
wgi^f^u`bmdh	 mf^]dh	;	 kql	 g`k^[aadsd
f[ed_a^m[	idm[\n][`_�	u_d	]b`sk[	 ga a≤ �

�`a_f[qradb^gg`_f^uanh	 ]^k	 mf^]dh
}^~	 de`bi`u^][`_�	 ]	 dbad]adg�	 e[q[ab^fd'
][a^`	^b_dua^md]	def[\d][a^l	diq[_n	_fc'
k[	kql	a[^g`a``	^	a[^edq``	f`\cqr_[_^]ano
f[ed_a^md]�	�	kql	de`bi`u`a^l	kdb_[_duad
iq[]adsd�	ad	q^a`hadsd	i`f`odk[	g`jkc	cu['
b_m[g^	a[^edq``	^a_`ab^]adsd	^	acq`]dsd�
^a`f_adsd	o[f[m_`f[	a[f[b_[a^l	\[f[ed_adh
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iq[_n	 }C~	 a[	 mf^]dh	 }^~	 bcgg[	 ifd`mx^h
i`f`odkano	cu[b_md]	a[	dbr	dfk^a[_	}�~	kdq'
ja[	bd]i[k[_r	b	kq^adh	ifd`mx^^	dbad]ad'
sd	^a_`f][q[	pcamx^^	b_^gcq^fd][a^l�	d_'
f[j[`gdh	mf^]dh	}^~�	�	b]dt	du`f`kr�	csqd'
]dh	 mdwpp^x^`a_	 w_^o	 i`f`odkano	 cu[b_'
md]	 id	 d_ady`a^t	 m	 db^	 dfk^a[_	 kdqj`a
bdb_[]ql_r	idqd]^ac	]`q^u^an	[a[qds^uadsd
dbad]adsd	 mdwpp^x^`a_[�	 �`hb_]^_`qrad�
if^	g`ary`h�	a`j`q^	if`kq[s[`g[l�	ifd_l'
j`aadb_^	 i`f`odkadsd	 cu[b_m[	 ^\g`a`a^`
^a_`ab^]adb_^	 diq[_n	 uf`\g`fad	 mfc_d�	 [
if^	edqry`h	!	dad	a[b_dqrmd	idb_`i`aad�
u_d	b_[e^q^\[x^l	diq[_n	]	\[]^b^gdb_^	d_
f`\cqr_[_[	c_f[u^][`_	]blmct	[m_c[qradb_r�
�idglac_d`	bdd_ady`a^`	csqd]no	mdwpp^'
x^`a_d]	gdjad	_[mj`	[fscg`a_^fd][_r	[a['
qds^uang^	 bddef[j`a^lg^�	 �	 f`\cqr_[_`
ck`qran`	if^f[v`a^l	\[fiq[_n	}C~	a[	db'
ad]adg	^	i`f`odkano	cu[b_m[o	f[\q^u[t_'
bl	k]cmf[_ad�

�ebx^bb[	_dum^	̂ ]	f[]a[	���-,}�������,&,~�
[	 dfk^a[_[	 ����-}�����-,���,�~�	 �ql	 de`b'
i`u`a^l	cm[\[aadsd	cbqd]^l	^a_`f][q	�Cx�Cg�
ifd`mx^^	mf^]dh	^�	bdb_[]qltv^h	id	kq^'
a`	kdqt	�����	}d_	]`q^u^an	Cx~�	f[\e^][`_'
bl	]	bdd_ady`a^^	� � �����-, � ���,&,�	�sqd'
]dh	mdwpp^x^`a_	mf^]no	�^a	^	^	a[	cu[b_m[o
�;x�;]�	 ^	 �^x�^]��	 bdd_]`_b_]`aad�	 bdb_[]ql`_
��,�	}��� ����-�~�	^g	!	]nby[l	_dum[	i`f`odk'
adsd	cu[b_m[	�^]�^g�	mf^]dh	}^~	^g``_	mddf'
k^a[_n	}������	����.�����-����,&,�����,�~�
�a[qds^uan`	idu_^	x`a_f[qradb^gg`_f^u'
an`	 _dum^	 mf^]dh	^�	^a	 }��./,���1/&���1�
��1~�	^I	}��,11���1�/���./&�	��.~�

.+/+	�[	f^b�	-	biqdyadh	q^a^`h	^\def['
j`a[	 k^pp`f`ax^[qra[l	 mf^][l	 [m_^]adb'
_^	}�~�	icam_^fadh	!	^a_`sf[qra[l	mf^][l
}�^a~�	[	y_f^o'icam_^fadh	!	ym[q[	b_^gc'
q^fd][a^l	}mf^][l	^~	g`k^[aadsd	f[ed_a^'
m[�	�	m[u`b_]`	[fscg`a_[�	_d	`b_r	dif`k`ql'
tv`h	 i`f`g`aadh	 kql	�	 ]nb_ci[`_	>	!
ck`qrad`	 ]d\a[sf[jk`a^`�	 [	 ]	 fdq^	pcam'
x^^	 }\[]^b^gdh	 i`f`g`aadh~	!	 f`\cqr_[_
_fck[�	ifdidfx^da[qranh	 }if^	f[bbg[_f^'
][`gdh	`sd	][f^[x^^~	^	k[j`	bd]i[k[tv^h
id	]`q^u^a`	}if^	if^al_dg	bdd_]`_b_]`aad
g[by_[e`	^\g`f`a^l~	b	_fckd]dh	[m_^]adb'
_rt	}�~�	�ql	mf^]dh	}�^a~	if`kb_[]q`a[	b]l\r
f`\cqr_[_[	_fck[	}�~	̂ 	\[f[ed_adh	iq[_n	}C~�
ad	]	fdq^	i`f]^uadh�	a`\[]^b^gdh	i`f`g`a'
adh	]nb_ci[`_	ck`qrad`	]d\a[sf[jk`a^`	}>~�

idbmdqrmc	 ]`q^u^a[	 \[f[ed_adh	 iq[_n	 }C~
didbf`kd][a[	 \a[u`a^`g	 f`\cqr_[_[	 _fck[
}�~�	ifdidfx^da[qrang	\a[u`a^t	_fckd]dh
[m_^]adb_^�

�djad	 if^]`b_^	pdfgcqc	 di_^g[qrad'
sd	 }]	 ^\qdj`aadg	 bgnbq`~	 f[bif`k`q`a^l
\[f[ed_adh	iq[_n	}C~	]	\[]^b^gdb_^	d_	dede'
v`aadsd	f`\cqr_[_[	_fck[	�	kql	if`kb_[]^'
_`q`h	 ifdp`bbda[qrad'm][q^p^m[x^daadh
sfciin	dkadsd	if`kif^l_^l	]	if`kidqdj`'
a^^	 kdb_[_duadsd	 a[k]dbifd^\]dkb_]`aad'
sd	pdak[	 diq[_n	 _fck[�	Cx���	 [	 _[mj`	!
adfg[qradsd	 ]^k[	 b_[_^b_^u`bmdsd	 f[bif`'
k`q`a^l	��	b	mdwpp^x^`a_dg	][f^[x^^	_�

� ���� � 	if^	 � � �

� ���� ��/.� }� � ~�

if^	� � � �

� ��&& ��&&� }� ~��

if^	� ��

� ��-�} �~� 	if^	� � �

� ��-� ��.� }� ~��

if^	� � � �

� ���� � 	if^	� � �
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= − ≤ −
= − + − −

− < ≤ −
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�f^	 dif`k`q`a^^	 \[f[ed_adh	 iq[_n	 ]
a[_cf[qradg	^\g`f`a^^	]`q^u^a[	C	 cgad'
j[`_bl	 a[	 bf`ka``	 \a[u`a^`	 \[fiq[_n	 kql
cidglac_dh	 sfciin�

�[f[g`_fn	mf^]dh	�	 cm[\n][t_	a[	a`'
edqrydh	f`\`f]	[m_^]adb_^	g`k^[aadsd	f['
ed_a^m[	^	a[	c\m^h	k^[i[\da	f[x^da[qradh
][f^[x^^	 f[bx`adm	 }a`	 edq``	�,�- �~�	 u_d
l]ad	 ifd_^]df`u^_	 k`hb_]^_`qrang	g[by'
_[e[g	 i`f`bgd_f[	 adfg	 diq[_n�	 ^g`]y^g
g`b_d�	md]y`def[\anh	sf[p^m	
nbb[	bdd_'
]`_b_]c`_	ba^j`a^t	f[bx`adm	a[	��!��	��
mfny`def[\anh	!	 ba^j`a^t�	 if`]ny[t'
v`gc	�� ��	�djad	de|lba^_r	w_d	_`g�	u_d
bdb_dla^`	 adfg^fd][a^l	 kql	 cm[\[aano
sfcii	f[ed_a^md]	enqd	]`brg[	\[icv`ad�	d
u`g	 b]^k`_`qrb_]ct_	 ifdl]^]y^`bl	 ]	 k]co
idbq`ka^o	 ]^k[o	 sf[p^md]	 b^_c[x^^	 [ad'
g[qradsd	o[f[m_`f[	]d\a[sf[jk`a^l	\[	_fck�
if^]`ky`sd	m	]d\a^mad]`a^t	if^\a[md]	]n'
fdjk`a^l	 ^	 [a_^b_^gcq^fd][a^l	 f[ed_a^'
md]�	�[ifd_^]�	if^	d_adb^_`qrad	_v[_`qr'
adg	bq`j`a^^	\[	m[u`b_]dg	adfg	}md_dfd`
gdjad	bu^_[_r	^g`]y^g	g`b_d	kql	idqd]^'
an	]b`o	debq`kd][aano�	idbmdqrmc	^g`aad
_[mct	kdqt	bdb_[]^q^	idk]`fsac_n`	a`edqr'
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ydgc�	 g`a``	 �� ��	 ba^j`a^t	 f[bx`adm~
[adg[qrad`	f`[s^fd][a^`	a[	g[_`f^[qran`
b_^gcqn	_fck[	a`	ifdl]ql`_bl�

�[	 dmdqdg`k^[aadg	 cu[b_m`	 pcamx^l
b_^gcq^fd][a^l	 }^~	 ]n]dk^_bl	^\	 	 mf^]dh
[m_^]adb_^	dkad\a[uad	]	bgnbq`	if`kdif`'
k`q`aadb_^	 wq[b_^uadb_^	 diq[_n	 _fck[	 }]
\[]^b^gdb_^	 d_	 `sd	 d_adb^_`qradsd	 dede'
v`aadsd	f`\cqr_[_[~�	[	_dua``	!	]	bgnbq`
k`_`fg^a^fd][aadb_^	 d_ady`a^l	 mdwpp^'
x^`a_d]	 ][f^[x^^	 \[fiq[_n	 ^	 f`\cqr_[_[�
�adsd][f^[a_ang	j`	 gdj`_	 en_r	 bidbde
cb_[ad]q`a^l	 \[]^b^gdb_^	 dx`am^	 dev`sd
f`\cqr_[_[	_fck[	d_	\a[u`a^l	u[b_ano	idm['
\[_`q`h	 ifd^\]dkb_]`aadh	 k`l_`qradb_^
}pdfg[	 \[]^b^gdb_^�	 wq[b_^uadb_r	 dev`h
dx`am^	id	 u[b_ang�	 bidbde	 \[k[a^l	 ]`bd]
u[b_ano	idm[\[_`q`h~	�����
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7 �!+*��(��$
�	�dfg[q^\[x^l	^a_`ab^]'
adb_^	_fck[	^	\[f[ed_a[l	iq[_[�	�]_df`p�	k^b�
���	m[ak�	wmda�	a[cm�	!	���	�$����1,.�

��	��!'�#(��$��	�d]ny`a^`	wmdadg^u`bmdh
^	bdx^[qradh	wpp`m_^]adb_^	_fck[	�	��	��	(`q'
m^a�	!	��	�	�mdadg^m[�	�1.��

&�	%�!2��#7���(�
$�$	�[mdadg`fadb_^	b_^gc'
q^fd][a^l	 _fck[	 f[edu^o�	 diq[u^][`gno	 id
bk`qrad'if`g^[qradh	b^b_`g`	}�f`if^a_	 	C8�
1.���&	�	��	��	
dqrk`ae`fs�	��	��	0mf[em^a[�
!	��	�	����	
���	�11.�	!	,-	b�	}fcb�~�

-�	��#"(��$�$	�in_	if^g`a`a^l	mdq^u`b_]`a'
ano	 	g`_dkd]	m	 [a[q^\c	^bidqr\d][a^l	 _fckd'
]no	f`bcfbd]	]	b_fd^_`qrb_]`�	�	�	ma��	�dk`q^'
fd][a^`	 bdx^[qrano	ifdx`bbd]	 �	��	��	�^ax�
�� �� 
dqrk`ae`fs�	!	��	�	�[cm[�	�1,��

��	�������#(�
$
$	�[iflj`aadb_r	adfg	_fck[
�	��	��	�f^s[f^a�	��	��	
nbb�	��	��	0`fg[a�
�� #� �c\a`xd][�	!	��	�	�mdadg^m[�	�1/.�

/�	��o�#(��$/$	�_df^ua[l	\[al_db_r	]	
db'
b^^�	�dk`q^fd][a^`	if`kqdj`a^l	_fck[�	�[cu'
anh	kdmq[k	�	����,	�	��	)�	
dv^a�	��	��	
[\c'
gd][�	!	��	 �	�dabdfx^cg	 wmdadg^u`bm^o	 ^b'
bq`kd][a^h	^	def[\d][a^l�	�����

,�	�dx^[qrad'wmdadg^u`bm^`	ifdeq`gn	eq['
sdbdb_dla^l�	!	��	�	����	��	���
�	�1,/�

.�	3�.!��(�-$��	�`a`kjg`a_	�	$�	��	�`hqdf�
!	��	�	�da_fdqq^as�	�11��

1�	1!�*�#��#(��$
�	�fdeq`gn	^a_`ab^]adb'
_^	 _fck[	 ]	 bdx^[q^b_^u`bmdg	 ifd^\]dkb_]`	 �
�� �� 0q`g`a\da�	!	"`qle^abm	�	)jad'�f[qr'
bmd`	ma^jad`	^\k[_`qrb_]d�	�1,&�

���	�`_dk	cu`_[	]q^la^l	f[\adfdkano	p[m_d'
fd]	]	wmdadg^u`bm^o	^\g`f`a^lo	��	�mdadg^m[	^
g[_`g[_^u`bm^`	g`_dkn�	�11,�	_� ���   �	�ni� ��
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