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`y`a^`	]difdbd]�	b]l\[aano	b	dif`k`'
q`a^`g	bdk`fj[a^l	idal_^l	wpp`m_^]adb'
_^	 cif[]q`a^l	 i`fbda[qdg	 ^	 ``	 dx`amdh�
l]ql`_bl	 [m_c[qrang	 kql	 ad]dsd	 a[cuadsd
a[if[]q`a^l	!	mda_fdqq^as[	^	[ck^_[	i`f'
bda[q[�	 idbmdqrmc	 `sd	 dbad]a[l	 pcamx^l
\[mqtu[`_bl	]	mdgg`a_^fd][a^^	ifdx`bbd]
^	l]q`a^h�	ifd_`m[tv^o	]	dfs[a^\[x^^�	b
_dum^	\f`a^l	^o	p^a[abd]d'wmdadg^u`bmdh
wpp`m_^]adb_^	kql	if^al_^l	cif[]q`au`b'
m^o	f`y`a^h�

�if[]q`a^`	 bd]f`g`aadh	 dfs[a^\[x^`h
_f`ec`_	 d_	 mda_fdqq^as[	 i`fbda[q[	 f`y`'
a^l	]difdbd]	di_^g^\[x^^	a`	_dqrmd	\[_f[_
a[	i`fbda[q�	[	_[mj`	di_^g^\[x^^	]b`o	ifd'
x`bbd]	^	f`bcfbd]	 }^apdfg[x^daano�	 _fc'
kd]no�	 ]f`g`aano~	 ]	 b^b_`g`	 cif[]q`a^l
i`fbda[qdg�	 ]nl]q`a^`	 ifdeq`g	 ^	 f^bmd]
cif[]q`a^l	i`fbda[qdg	kql	f[\f[ed_m^	ci'
f[]q`au`bm^o	f`y`a^h	id	^o	cb_f[a`a^t�

�q`kc`_	d_g`_^_r�	 u_d	 ]	 q^_`f[_cf`	a`_
`k^adsd	idkodk[	m	dif`k`q`a^t	wpp`m_^]'
adb_^	 cif[]q`a^l	 i`fbda[qdg	 ^	 b^b_`gn
cif[]q`a^l	 i`fbda[qdg�	 idw_dgc�	 if^b_c'
i[l	m	f[bbgd_f`a^t	k[aadsd	]difdb[�	bq`'
kc`_	db_[ad]^_rbl	a[	idal_^^	wpp`m_^]ad'
b_^	 ]ddev`�	 �	 wmdadg^u`bmdh	 _`df^^	 wp'
p`m_^]adb_r	dif`k`ql`_bl	m[m	pcamx^l	d_
kdb_^sac_no	 f`\cqr_[_d]	 ^	 \[_f[u`aano	a[
w_d	f`bcfbd]�	�f^	w_dg	da[	f[bbg[_f^][`_'
bl	 m[m	 ]`m_df�	 md_dfnh	 bdd_]`_b_]c`_	 a['
if[]q`a^t	 dbcv`b_]ql`gdsd	 ^\g`a`a^l�	 [
`sd	 \a[u`a^`	!	 ]`q^u^a`	 }f[\g`fc~	 idqc'
u`aadsd	 d_	 a`sd	 f`\cqr_[_[�	�dk	 f`\cqr_['
_dg	 ida^g[`_bl	 wpp`m_�	 md_dfnh	 gdj`_
]nb_ci[_r	m[m	]	]^k`	g[_`f^[qradsd	kdodk[
}]nfcum^	d_	ifdk[j�	bcggn	k^]^k`akd]~�	_[m
^	]	]^k`	dif`k`q`aadh	x`q^�	�[if^g`f�	̀ bq^
f`\cqr_[_dg	 l]ql`_bl	 \[k[aa[l	 x`qr�	 md_d'
f[l	a`	kdb_^sac_[�	_d	wpp`m_^]adb_r	d_f^'

x[_`qra[�	�bq^	x`qr	kdb_^sac_[�	ad	\[_f[_n
dfs[a^\[x^^	if^	w_dg	]nfdbq^	]d	gadj`'
b_]d	 f[\�	 _d	 bu^_[_r	 kdb_^j`a^`	 x`q^	 wp'
p`m_^]ang	_[mj`	a`x`q`bddef[\ad�	�d	̀ b_r�
]	dev`g	bqcu[`	bdd_ady`a^`	f`\cqr_[_d]	^
\[_f[_	l]ql`_bl	wpp`m_^]adb_rt�

�dbmdqrmc	cif[]q`a^`	i`fbda[qdg	f[b'
bg[_f^][`_bl	m[m	idkb^b_`g[	dfs[a^\[x^^�
bq`kc`_	 db_[ad]^_rbl	 a[	 dbde`aadb_lo	 di'
f`k`q`a^l	 wpp`m_^]adb_^	 dfs[a^\[x^^�	 �
q^_`f[_cf`	 ]nk`qlt_	 ]a`yatt�	 ]ac_f`a'
att	^	devct	wpp`m_^]adb_r	dfs[a^\[x^^�

�b`	 dfs[a^\[x^^	pcamx^da^fct_	 ]	 d_'
mfn_dg	wmdadg^u`bmdg	ifdb_f[ab_]`�	�a^
]b_ci[t_	 ]	 d_ady`a^l	 b	 idb_[]v^m[g^	 ^
\[m[\u^m[g^�	df^`a_^fct_bl	a[	bqdj^]yc'
tbl	 fnaduact	 mda|tam_cfc�	 ^o	 k`l_`qr'
adb_r	f`scq^fc`_bl	\[mdadk[_`qrb_]dg	
db'
b^hbmdh	$`k`f[x^^	̂ 	_�k�	�a`yatt	wpp`m'
_^]adb_r	dfs[a^\[x^^	gdjad	do[f[m_`f^\d'
][_r	_[m^g^	idm[\[_`qlg^	m[m	kdql	fnam[�
de|`g	 ifdk[j�	 ]`q^u^a[	 _d][fddedfd_[�
^ang^	bqd][g^	]a`ya^g^	p[m_df[g^�	d_'
f[j[tv^g^	 kdb_^j`a^l	 dfs[a^\[x^^	 ]d
]\[^gdb]l\^	b	]a`ya`h	bf`kdh�	�d	]g`b_`	b
_`g�	]nbdm^`	\a[u`a^l	i`f`u^bq`aano	]ny`
idm[\[_`q`h	 \[]^bl_�	 d_	 bidbdeadb_^	 dfs['
a^\[x^^	enb_fd	[k[i_^fd][_rbl	m	k^a[g^u'
ang	]a`ya^g	cbqd]^lg�	d_	s^emdb_^	ifd'
^\]dkb_]`aadsd	ifdx`bb[�	d_	cfd]al	b`e`b'
_d^gdb_^	]nicbm[`gdh	ifdkcmx^^	̂ 	if��	_�`�
d_	]ac_f`aa^o	p[m_dfd]�	dif`k`qltv^o	cb'
i`yadb_r	k`l_`qradb_^	dfs[a^\[x^^�

�`f`u^bq`aan`	 ]a`ya^`	 ^	 ]ac_f`aa^`
p[m_dfn	]q^lt_	a[	 wpp`m_^]adb_r	 dfs[a^'
\[x^^	]	x`qdg�	�[]^b^gdb_r	dev`h�	]ac_f`a'
a`h	^	]a`ya`h	wpp`m_^]adb_^	gdjad	cbqd]'
ad	if`kb_[]^_r	bq`kctv^g	def[\dg	���	��	.���
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�`bgd_fl	a[	]\[^gad`	]q^la^`	]a`ya`h
^	 ]ac_f`aa`h	 wpp`m_^]adb_^	 a[	 devct�	�^al]`x	��	���	�����
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wpp`m_^]adb_r	dfs[a^\[x^^�	bq`kc`_	d_g`'
_^_r�	u_d	kdb_^ur	cbi`od]	]d	]a`ya`h	bf`k`
e`\	kdb_[_duad	]nbdmdsd	cfd]al	]ac_f`aa`h
wpp`m_^]adb_^	a`]d\gdjad�	�f^	w_dg	]n'
bdm[l	]ac_f`aall	wpp`m_^]adb_r	dfs[a^\['
x^^	]b`sk[	l]ql`_bl	dbad]dh	``	mdamcf`a_'
adsd	if`^gcv`b_][�

�bq^	 f[bbg[_f^][_r	 dfs[a^\[x^t	 m[m
b^b_`gc�	 _d	 wpp`m_^]adb_r	 ]b`h	 b^b_`gn
eck`_	\[]^b`_r	d_	wpp`m_^]adb_^	f[ed_n	``
d_k`qrano	 wq`g`a_d]	 }idkb^b_`g~�	 m	 md_d'
fng	d_adb^_bl	^	b^b_`g[	cif[]q`a^l	i`f'
bda[qdg�

�	 a[b_dlv``	 ]f`gl	 ]	 q^_`f[_cf`	 bcv`'
b_]c`_	k][	dbad]ano	idkodk[	m	dif`k`q`a^t
wpp`m_^]adb_^	 cif[]q`a^l	 i`fbda[qdg	 ]
dfs[a^\[x^^�	cbqd]ad	̂ o	gdjad	a[\][_r	\[_'
f[_ang	̂ 	x`q`]ng�	�ka^	cu`an`	}��	��	�sdf'
y^a�	��	��	�l_qd]~	 bu^_[t_�	 u_d	 cif[]q`'
a^`	i`fbda[qdg	kdqjad	dx`a^][_rbl	b	_du'
m^	\f`a^l	\[_f[_	a[	i`fbda[q	^	idqcu`a^l
mdq^u`b_]`aano	f`\cqr_[_d]	cqcuy`a^l	`sd
k`l_`qradb_^�	 ]nf[j`aadh	 ]	 fdb_`	 ifd^\'
]dk^_`qradb_^	 _fck[�	 ba^j`a^^	f[bodkd]	a[
diq[_c	 q^b_md]	a`_fckdbidbdeadb_^�	 ba^j`'
a^^	_`mcu`b_^	̂ 	_�k�	�	\[_f[_adgc	idkodkc	if^'
gnm[`_	_`df^l	]qdj`a^h	]	u`qd]`u`bm^h	m['
i^_[q�	�`bgd_fl	a[	 f[\q^u^`	^bidqr\c`gno
gdk`q`h	}gdk`qr	[m_^]d]	^	gdk`qr	idq`\adb'
_^~�	da^	cu^_n][t_	\[_f[_n	a[	i`fbda[q�	dbc'
v`b_]q`aan`	 ]	ifdyqno	i`f^dk[o	^q^	 _`o�
md_dfn`	gdsc_	en_r	dbcv`b_]q`an	]	eckcv`g
kql	 if^]`k`a^l	 ]	 bdd_]`_b_]^`	 id_`ax^[q[
f[ed_a^md]	_f`ed][a^lg	dfs[a^\[x^^�

�fcs^`	cu`an`	})�	
�	�k`sd]�	��	��	(d'
]nm^a�	��	��	0`myal~	bu^_[t_�	u_d	wpp`m'
_^]adb_r	 cif[]q`a^l	 i`fbda[qdg	 kdqja[
dx`a^][_rbl	_`g�	a[bmdqrmd	cbi`yad	f[ed_'
a^m^	^bidqr\ct_	b]dh	id_`ax^[q	kql	kdb'
_^j`a^l	 x`q`h	 dfs[a^\[x^^�	 [	 _[mj`	 a['
bmdqrmd	cbi`yad	kdb_^s[t_bl	wmdadg^u`b'
m^`	^	bdx^[qran`	x`q^	dfs[a^\[x^^�	�[mdh
idkodk	f[bbg[_f^][`_	cif[]q`a^`	i`fbda['
qdg	b	id\^x^h	m[u`b_][	f[ed_n	b	qtkrg^�

�dkodk	 m	 dif`k`q`a^t	 wpp`m_^]adb_^
cif[]q`a^l	i`fbda[qdg	u`f`\	x`q^	dfs[a^'
\[x^^	l]ql`_bl	dka^g	̂ \	b[gno	i`fbi`m_^]'
ano�	idbmdqrmc	id\]dql`_	cu`b_r	^a_`f`bn
dbad]ano	 bce|`m_d]	 _fckd]no	 d_ady`a^h
}sdbck[fb_][�	f[ed_dk[_`ql	^	f[ed_a^m[~�

�bq^	f[bbgd_f`_r	x`q^	dbad]ano	cu[b_'
a^md]	 _fckd]no	d_ady`a^h�	 _d	gdjad	d_'

g`_^_r�	u_d	 ���9'�����#�+���7�������!+�}
5���5��#�*���!+	x`qlg^	l]qlt_bl�	b_[e^qr'
a[l	k`l_`qradb_r�	idqcu`a^`	if^enq^	̂ 	kfc'
s^o	 ]^kd]	 kdodk[	 kql	 ckd]q`_]df`a^l	 f[\'
q^uano	id_f`eadb_`h	bdeb_]`aa^m[�	 ���9n
'�� ���#�+� ��7��#�'�	 x`qlg^	 ]nb_ci[t_	!
dbcv`b_]q`a^`	k`l_`qradb_^�	md_df[l	bdd_'
]`_b_]c`_	 \[ifdb[g	 q^uadb_^	 ^	 b]l\[a[	 b
idqcu`a^`g	dif`k`q`aadsd	kdodk[�	 ���9'�
���#�+� �7o� ���	!	 w_d	 kdb_^j`a^`	 _[m^o
x`q`h�	 m[m	 ckd]q`_]df`a^`	 id_f`eadb_`h
a[b`q`a^l	 ]	 _d][f[o	 ^	 cbqcs[o�	 idqcu`a^`
kdodk[	kql	dev`b_]`aadsd	i`f`f[bif`k`q`'
a^l�	bd\k[a^`	cbqd]^h	kql	\[al_db_^	a[b`'
q`a^l�	 ]a`kf`a^`	 ^aad][x^h�	 ifd]`k`a^`
bdx^[qradh	idq^_^m^�	dof[a[	dmfcj[tv`h
bf`kn	^	kf�

�[aan`	x`q^	a`	_dqrmd	kdidqalt_	kfcs
kfcs[�	ad	]b_ci[t_	]	ifd_^]df`u^`�	idw_d'
gc	 kde^_rbl	 f[]ad]`b^l	 x`q`h	 f[\q^uano
bce|`m_d]�	dif`k`qltv^o	bdb_dla^`	cif[]'
q`a^l	 i`fbda[qdg	 ]	 dfs[a^\[x^^	 du`ar
bqdjad�	�`g	a`	g`a``�	a`md`	x`q`]d`	f[]'
ad]`b^`	a[	dbad]`	kdb_^j`a^l	]nbdmdh	ifd'
^\]dk^_`qradb_^	̂ 	m[u`b_][	_fck[	gdjad	bu^'
_[_r	kdb_^j`a^`g	x`q`]dh	wpp`m_^]adb_^�

�ev^`	idkodkn	m	dif`k`q`a^t	wpp`m'
_^]adb_^	cif[]q`a^l	i`fbda[qdg	d_f[j[t_'
bl	^	 ]	 dif`k`q`a^^	wpp`m_^]adb_^	 b^b_`'
gn	 cif[]q`a^l	 i`fbda[qdg�	 �qdjadb_r	 ]
pdfg^fd][a^^	k[aadsd	dif`k`q`a^l	\[mqt'
u[`_bl	 ]	 a`deodk^gdb_^	 cu`b_r	 f[\q^uan`
pdfgn	ifdl]q`a^l	wpp`m_[	d_	cif[]q`a^l
i`fbda[qdg�	�	b^qc	_dsd�	u_d	f[ed_[	b	qtkr'
g^	 \[_f[s^][`_	 a`	 _dqrmd	 wmdadg^u`bmct
b_dfdac	_fckd]dsd	ifdx`bb[�	ad	bdx^[qrad'
_fckd]n`	d_ady`a^l�	(dqry^ab_]d	[]_dfd]
}��	��	�cs[u`]�	��	��	�^e[ad]�	��	��	�f['
]^a�	(�	��	
`am^a	^	kf�~	]nk`qlt_	devct�
wmdadg^u`bmct	̂ 	bdx^[qract	wpp`m_^]adb_r�

�dk	 wmdadg^u`bmdh	 wpp`m_^]adb_rt
da^	 ida^g[t_	 kdb_^j`a^`	 dif`k`q`aano
wmdadg^u`bm^o	x`q`h	}kdodk[�	if^enq^~	if^
g^a^g[qrano	\[_f[_[o	f`bcfbd]�	�[md`	id'
a^g[a^`	a`	 d_f[j[`_	 dbde`aadb_`h	 cif[]'
q`a^l	i`fbda[qdg�	�	k[aadg	bqcu[`	bq`kc`_
sd]df^_r	a`	d	g^a^g[qrano�	[	de	di_^g[qr'
ano	\[_f[_[o�	idbmdqrmc	wmdadg^l	a[	f[ed'
u`h	 b^q`	a`	if^]dk^_	 m	 m[u`b_]`aang	f`'
\cqr_[_[g	f[ed_n	dfs[a^\[x^^�

�	f[gm[o	wmdadg^u`bmdh	wpp`m_^]adb'
_^	]nk`qlt_�
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!	 mdgg`fu`bmct�	 md_df[l	 cu^_n][`_
p^a[abd]n`	 idbq`kb_]^l	 f`[q^\[x^^	 ifd'
`m_d]	kql	̀ sd	a`idbf`kb_]`aano	cu[b_a^md]�

!	etkj`_act�	md_df[l	d_f[j[`_	p^a[a'
bd]n`	 idbq`kb_]^l	 dbcv`b_]q`a^l	 ifd`m_[
kql	p`k`f[qradsd�	f`s^da[qradsd	^	g`b_ad'
sd	etkj`_d]�

!	 a[fdkdod\lhb_]`aact	 }dev`b_]`a'
act~�	cu^_n][tvct	\[_f[_n	^	f`\cqr_[_n�
b]l\[aan`	b	f`[q^\[x^`h	ifd`m_[�	]nodkl'
v^`	\[	if`k`qn	iflgno	p^a[abd]no	^a_`'
f`bd]	 cu[b_a^md]	 ^a]`b_^x^daadsd	 ifd`m'
_[	^	^g`tv^`	\a[u`a^`	kql	wmdadg^m^	f`'
s^da[	^	b_f[an�

�dx^[qra[l	 wpp`m_^]adb_r	 f`[q^\c`_bl
]	 ]^k`	 ^bidqa`a^l	 dj^k[a^h�	 id_f`eadb'
_`h	^	^a_`f`bd]	bd_fcka^md]	���	��	�.&��

�u^_n][l	bqdjadb_r	dx`am^	cif[]q`a^l
qtkrg^�	 _[m^`	 []_dfn	m[m	��	��	�i`armd�
idg^gd�	wmdadg^u`bmdh�	]nk`qlt_	x`q`]ct
^	 id_f`eadb_act	pdfgn	 wpp`m_^]adb_^�
�dsq[bad	 ``	 ga`a^t�	 x`q`][l	 wpp`m_^]'
adb_r	]nf[j[`_bl	]	kdb_^j`a^^	x`q`h	cif[]'
q`a^l	 i`fbda[qdg�	 b	 _dum^	 \f`a^l	 \a[u^'
gdb_^	k[aadh	idkb^b_`gn	kql	fcmd]dkb_][
dfs[a^\[x^^�	�d_f`eadb_a[l	wpp`m_^]adb_r
d_f[j[`_	 b_`i`ar	]nf[j`a^l	id_f`eadb_`h
bce|`m_d]	]	x`q^	̂ q^	]	f`\cqr_[_`�	_�`�	z`bq^
]	x`q`]no	df^`a_^f[o	 cu_`an	id_f`eadb_^
bce|`m_d]	 ^	 de|`m_d]	 b^b_`gn�	 [	 _[mj`	 ]
f`\cqr_[_[o	 pcamx^da^fd][a^l	 b^b_`gn
f`[q^\d][an	 id_f`eadb_^	 ]b`o	 ``	 wq`g`a'
_d]�	_d	``	gdjad	bu^_[_r	wpp`m_^]adh{	�&�
��	,-��

�bidqr\d][a^`	 idal_^l	 id_f`eadb_adh
wpp`m_^]adb_^	 ]	 d_ady`a^^	 cif[]q`a^l
i`fbda[qdg	l]ql`_bl	kd]dqrad	bidfang�	�_d
b]l\[ad�	]d'i`f]no�	b	_`g�	u_d	id_f`eadb_^
bce|`m_d]	 ^	 de|`m_d]	 b^b_`gn	 cif[]q`a^l
i`fbda[qdg	 u[b_d	 ifd_^]df`u^]n	 }a[if^'
g`f�	c	dkadsd	f[ed_a^m[	bcv`b_]c`_	id_f`e'
adb_r	]	]nbdmdh	\[f[ed_adh	iq[_`	a`\[]^'
b^gd	d_	f`\cqr_[_d]	`sd	_fck[�	c	kfcsdsd	!
a`dedbad][aan`	_f`ed][a^l	m	mdgpdf_ad'
b_^	 `sd	 f[edu`sd	 g`b_[�	 id_f`eadb_^	 bde'
b_]`aa^m[	 \[mqtu[t_bl	 ]	 kdb_^j`a^^	 ]n'
bdmdh	if^enqradb_^	dfs[a^\[x^^�	md_df[l
a`	gdj`_	en_r	kdb_^sac_[	if^	a`dif[]k[a'
ano	 \[_f[_[o~�	 �d']_dfno�	 id_f`eadb_act
wpp`m_^]adb_r	 if[m_^u`bm^	 a`qr\l	 ^\g`'
f^_r	^	 dx`a^_r�	�'_f`_r^o�	 w_[	pdfg[	 wp'
p`m_^]adb_^	a[iflgct	b]l\[a[	b	idal_^`g

bdx^[qradh	wpp`m_^]adb_^�	idbmdqrmc	da[
a[if[]q`a[	 a[	 ckd]q`_]df`a^`	 bdx^[qrad'
wmdadg^u`bm^o	 dj^k[a^h	 ^	 if`kidq[s[`_
[a[q^\	b_`i`a^	ckd]q`_]df`a^l	id_f`eadb'
_`h	i`fbda[q[�

�d	ga`a^t	��	��	�i`armd	]\[^gdb]l\r
_[m^o	pdfg	wpp`m_^]adb_^	m[m	x`q`][l�	id'
_f`eadb_a[l	 ^	 wmdadg^u`bm[l	 if`kb_[]ql'
`_bl	]	bq`kctv`g	]^k`�

�
r � �

�
� r )

= ∗ ∗

sk`	 � 	!	wpp`m_^]adb_r	b^b_`gn	cif[]q`'
a^l	i`fbda[qdg�	r 	!	x`qr�	� 	!	id_f`e'
adb_r	bce|`m_d]	^	de|`m_d]	b^b_`gn�	 � 	!
f`\cqr_[_�

�bidqr\d][a^`	 k[aadh	 pdfgcqn	 kql
dx`am^	 wpp`m_^]adb_^	 cif[]q`a^l	 i`fbd'
a[qdg	 bidfad�	�[if^g`f�	 u_d	 idm[\n][`_
bdd_ady`a^`	 �� r U	�mdqrmd	x`q`h	id_f`'
ed][qdbr	idb_[]^_r	kql	kdb_^j`a^l	f`\cqr'
_[_[U	�da`uad�	 en][`_	 _[m�	 u_d	 m	 dkadgc
f`\cqr_[_c	if^]dk^_	kdb_^j`a^`	a`bmdqrmd
bda[if[]q`aano	x`q`h�	ad	_dsk[�	^bodkl	^\
_`df^^	 cif[]q`a^l�	 x`q`bddef[\a``	 cmfci'
a^_r	x`qr	^	]nk`q^_r	]	a`h	idkx`q^�	]`kc'
v^`	 m	 a`deodk^gdgc	 f`\cqr_[_c�	�[	 a[y
]\sqlk�	 edq``	 qds^uad	 kql	 o[f[m_`f^b_^m^
wpp`m_^]adb_^	 ^bidqr\d][_r	 bdd_ady`a^`

�r � �	_�`�	m[md][	enq[	x`qr	^	idqcu`aanh
]	odk`	``	f`[q^\[x^^	f`\cqr_[_�

)�	
�	�k`sd]	idg^gd	wmdadg^u`bmdsd	^
bdx^[qradsd	wpp`m_[	]nk`ql`_	`v`	^	pcam'
x^da[qranh	wpp`m_�	md_dfnh	b]l\[a	b	wp'
p`m_^]adb_rt	pcamx^da^fd][a^l	b^b_`gn
cif[]q`a^l	 i`fbda[qdg�	 _d	 `b_r	 b	 wpp`m'
_^]adb_rt	f`[q^\[x^^	pcamx^h	cif[]q`a^l
i`fbda[qdg�

�[m^g	 def[\dg�	 bcv`b_]c`_	 a`bmdqrmd
idkodkd]	m	dif`k`q`a^t	^	dx`am`	wpp`m'
_^]adb_^	b^b_`gn	cif[]q`a^l	i`fbda[qdg�

��	�d	ga`a^t	��	��	�i`armd	!	w_d	bd'
]g`v`a^`	]\[^gdkdidqaltv^o	pdfg	]nf['
j`a^l	wpp`m_^]adb_^	a[	dbad]`	[a[q^\[	b
x`q`]dh�	 id_f`eadb_adh	 ^	 wmdadg^u`bmdh
pdfg	``	]nf[j`a^l�

��	�d	ga`a^t	��	��	�cs[u`][	 zwpp`m'
_^]adb_r	b^b_`gn	cif[]q`a^l	i`fbda[qdg !
w_d	 kdb_^j`a^`	 dfs[a^\[x^daano	 }if^g`'
a^_`qrad	m	mdgg`fu`bm^g	dfs[a^\[x^lg	!
if^enqradb_^	^	b_[e^qradb_^	if`kif^l_^l
^	`sd	[k[i_^fc`gdb_^	m	eckcv^g	^\g`a`a^'

���
����������	��
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lg	b^_c[x^^	if^	g^a^g[qrano	\[_f[_[o	a[
i`fbda[q~	̂ 	̂ ak^]^kc[qrano	}ckd]q`_]df`a'
adb_^	_fckdg	^	if`en][a^`g	a[	if`kif^l'
_^^~	x`q`h{	�	-�	��	�/��

&�	�d	ga`a^t	)�	
�	�k`sd][	zwpp`m_^]'
adh	gdjad	if^\a[_r	_[mct	b^b_`gc	if^al'
_^l	 f`y`a^h	 id	 cif[]q`a^t	 i`fbda[qdg
dfs[a^\[x^^�	md_df[l	l]ql`_bl	mdamcf`a_d'
bidbdeadh	b	id\^x^^	]nicbm[`gdh	ifdkcm'
x^^	}cbqcs~�	b[gdh	dfs[a^\[x^^	^	f[ed_n	]
a`h{	���	��	�.���

�b`	 []_dfn	 bodkl_bl	 ]d	ga`a^^	 d	 _dg�
u_d	wpp`m_^]adb_r	b^b_`gn	cif[]q`a^l	i`f'
bda[qdg	gadsd[bi`m_a[	^	if`kb_[]ql`_	bd'
edh	]\[^gdb]l\r	a`bmdqrm^o	wpp`m_d]�	d_'
a`b`aano	m	\[_f[_[g	f`bcfbd]�	�`g	a`	g`'
a``�	]b`	]^kn	wpp`m_d]	b]dkl_bl	]	mda`u'
adg	^_ds`	m	wmdadg^u`bmdgc	^	bdx^[qrad'
gc	wpp`m_[g�	idw_dgc	]	idbq`ka``	]f`gl	]
q^_`f[_cf`	id	wmdadg^m`	_fck[	^	cif[]q`'
a^t	i`fbda[qdg	idl]^qdbr	 `k^ab_]d	ga`'
a^h	d	a`deodk^gdb_^	]nk`q`a^l	wmdadg^'
u`bmdh	 ^	 bdx^[qradh	 wpp`m_^]adb_^	 ]	 ^o
]\[^gdb]l\^�	�q`kd][_`qrad�	dev[l	wpp`m'
_^]adb_r	 b^b_`gn	 cif[]q`a^l	 i`fbda[qdg
dif`k`ql`_bl	 bcggdh	 ``	 wmdadg^u`bmdh	 ^
bdx^[qradh	 wpp`m_^]adb_^�

	�mdadg^u`bm[l	wpp`m_^]adb_r	dfs[a^'
\[x^^	 dif`k`ql`_bl	 mdq^u`b_]dg	 ^	 m[u`'
b_]dg	 _fck[�	 md_dfd`	 f[ed_a^m^	 dfs[a^\['
x^^	bdsq[bl_bl	if`kdb_[]^_r	^q^	\[_f[_^_r�
u_d	]d\gdjad	if^	a[q^u^^	bdx^[qrano	eq[s�
[	\a[u^_	dif`k`q`aadsd	cfd]al	bdx^[qradh
wpp`m_^]adb_^�	 �de^_rbl	 bdx^[qradh	 wp'
p`m_^]adb_^	gdjad	_dsk[�	mdsk[	dfs[a^\['
x^l	a[odk^_bl	]	cb_dhu^]dg	wmdadg^u`bmdg
idqdj`a^^	^	idqcu[`_	if^enqr�	id\]dqlt'
vct	f`y[_r	bdx^[qran`	\[k[u^�	ckd]q`_]d'
fl_r	^a_`f`bn	^	dj^k[a^l	f[ed_a^md]�

�ev[l	 wpp`m_^]adb_r	 cif[]q`a^l	i`f'
bda[qdg�	 bdsq[bad	��	��	�cs[u`]c�	 gdjad
dif`k`q^_r	pdfgcqdh

} � ~�l  �� � M >+ = ∫
sk`	 �M 	!	][f^[a_	 k`hb_]^h	id	 cif[]q`a^t
i`fbda[qdg�	 _�`�	 ]nef[aan`	gdk`q^�	 bidbd'
en�	g`_dkn	cif[]q`au`bmdsd	]d\k`hb_]^l	a[
i`fbda[q�	^bidqr\c`gn`	bce|`m_[g^	cif[]q`'
a^l�	> 	!	mdamf`_a[l	b^_c[x^l�	]mqtu[tv[l
flk	i[f[g`_fd]�	mdamf`_ad`	bdb_dla^`	bce|`m'
_d]	cif[]q`a^l	^	i`fbda[q[�	]q^la^`	a`if`'
fn]ad	^\g`altv`hbl	]a`ya`h	bf`kn	^	kf�

�c_r	 w_dh	pdfgcqn	 \[mqtu[`_bl	 ]	 _dg�
u_d	 zbdx^[qra[l	 ^	 wmdadg^u`bm[l	 wpp`m'
_^]adb_r	 cif[]q`a^l	 i`fbda[qdg	 a[odk^_'
bl	]	pcamx^da[qradh	\[]^b^gdb_^	d_	]ne'
f[aadsd	][f^[a_[	cif[]q`au`bm^o	k`hb_]^h
^	b^_c[x^^�	]	md_dfdh	a[odk^_bl	if`kif^l'
_^`{	�-�	��	����

�[	dbad]`	k[aadsd	dif`k`q`a^l	�� �� �c'
s[u`]	if`kq[s[`_	mdgiq`mbact	dx`amc	b^b'
_`gn	^	_`oadqds^h	cif[]q`a^l	i`fbda[qdg
u`f`\	 i`f]^uadb_r	 bdx^[qrano	 x`q`h�	 kql
f`y`a^l	 md_dfno	 if`kq[s[t_bl	 f[\q^uan`
ifd`m_n�	�mdau[_`qranh	]nedf	bdx^[qrad'
\a[u^gno	 ifd`m_d]	 dbcv`b_]ql`_bl	 a[	 db'
ad]`	^o	wmdadg^u`bmdh	wpp`m_^]adb_^�

�qdjadb_^	]	dif`k`q`a^^	wpp`m_^]ad'
b_^	 cif[]q`a^l	 i`fbda[qdg	 ^	 b^b_`gn
cif[]q`a^l	i`fbda[qdg�	dif`k`qlt_	bqdj'
adb_^	]	f[bu`_`	]b`o	]^kd]	wpp`m_d]�	�[^'
edq``	^a_`f`bang�	a[	a[y	]\sqlk�	l]ql`_bl
idkodk	)�	
�	�k`sd][	m	]nedfc	mf^_`f^`]
kql	dx`am^	wpp`m_^]adb_^	b^b_`gn	cif[]'
q`a^l	 i`fbda[qdg�	�a	 if`kq[s[`_	 g`_dkd'
qds^t	]nedf[	mf^_`f^`]	^	g`_dk[	[a[q^\[
wpp`m_^]adb_^	b^b_`gn	cif[]q`a^l	i`fbd'
a[qdg	 a[	 dbad]`	 [a[q^\[	 id	 if^ax^ic	 d_
dev`sd	m	u[b_adgc�	k^[sadb_^m[	wpp`m_^]'
adb_^	}a`wpp`m_^]adb_^~	b^b_`gn	!	dif`'
k`q`a^`	 a[if[]q`a^h	 [a[q^\[	 }pcamx^d'
a[qrano	bp`f~	!	[a[q^\	if^u^a	a`ckd]q`_'
]df`aadh	k^a[g^m^	f`\cqr_^fctv^o	idm['
\[_`q`h	]	k[aadh	bp`f`	!	[a[q^\	u[b_ano
idm[\[_`q`h�	 ]q^ltv^o	 a[	 mf^_`f^[qran`
idm[\[_`q^	a[	cfd]a`	b_fcm_cfano	idkf[\'
k`q`a^h	}sfcii	i`fbda[q[~	^	f[edu^o	g`b_
���	��	�./��

�[	 a[y	 ]\sqlk�	 ]	 f[gm[o	 mda_fdqq^as[
i`fbda[q[	 bq`kc`_	 if^k`fj^][_rbl	 w_dsd
[qsdf^_g[	f[bu`_[	wpp`m_^]adb_^	cif[]q`'
a^l	i`fbda[qdg�	ad	if^	w_dg	edqry`	]a^'
g[a^l	ck`ql_r	dx`am`	pcamx^da[qrano	a['
if[]q`a^h	 ]	 f[gm[o	 b^b_`gn	 cif[]q`a^l
i`fbda[qdg�	 idbmdqrmc	 dx`am[	 wpp`m_^]'
adb_^	f[ed_n	m[jkdsd	d_k`qradsd	f[ed_a^'
m[	 l]ql`_bl	 x`qrt	 bi`x^[qradh	  � ��*�n
�7����&mo�.�p&#'"����"�#'��5�� �#�!�$	�fd'
g`	_dsd�	if^	dx`am`	wpp`m_^]adb_^	b^b_`'
gn	 cif[]q`a^l	 i`fbda[qdg�	 bq`kc`_	 def['
_^_r	]a^g[a^`	a[	dx`amc	bqcjen	cif[]q`'
a^l	 i`fbda[qdg�	�f`kb_[]^g	 mf^_`f^^	 ^
idm[\[_`q^	dx`am^	wpp`m_^]adb_^	cif[]q`'
a^l	i`fbda[qdg	]	_[eq^x`�
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�[g^	if`kif^al_[	 idin_m[	 cu`b_r	 if^
]nk`q`a^^	mf^_`f^`]�	]a`yatt	^	]ac_f`a'
att	 wpp`m_^]adb_r	 cif[]q`a^l	 i`fbda['
qdg�	�a`yall	wpp`m_^]adb_r	b^b_`gn	ci'
f[]q`a^l	 i`fbda[qdg	 dif`k`ql`_bl	 mdamc'
f`a_dbidbdeadb_rt	i`fbda[q[	a[	fnam`	_fc'
k[�	cfd]a`g	if^]q`m[_`qradb_^	dfs[a^\[x^^
kql	id_`ax^[qrano	f[ed_a^md]�	bdeqtk`a^'
`g	 _fckd]dsd	 \[mdadk[_`qrb_][�	 ckd]q`_]d'
f`aadb_rt	mq^`a_d]	dfs[a^\[x^^	m[u`b_]dg
ifdkcmx^^	^	debqcj^][a^`g�	�ac_f`aatt
wpp`m_^]adb_r	b^b_`gn	cif[]q`a^l	i`fbd'
a[qdg	gdjad	 dx`a^_r�	 ^bodkl	 ^\	 bdd_]`_'
b_]^l	x`q`h	^	b_f[_`s^^	cif[]q`a^l	i`fbd'
a[qdg	x`qlg	^	b_f[_`s^^	dfs[a^\[x^^�	id'
]ny`a^l	``	kdodkadb_^�

�x`am[	d_k`qrano	pcamx^da[qrano	a['
if[]q`a^h	 cif[]q`a^l	i`fbda[qdg	 _f`ec`_
]nk`q`a^l	bi`x^[qrano	pcamx^h	cif[]q`'
a^l	 i`fbda[qdg	 ^	 dx`amc	 wpp`m_^]adb_^
f`\cqr_[_d]	 id	 f`[q^\[x^^	 mdamf`_adh
pcamx^^�	 ifdx`bb[	 dfs[a^\[x^^	 ]nidqa`'
a^l	pcamx^^�	[	_[mj`	\[_f[_�	dbcv`b_]q`a'
ano	]	odk`	f`[q^\[x^^	k[aadsd	ifdx`bb[	^
kdb_^j`a^l	 f`\cqr_[_d]�

�x`am[	 wpp`m_^]adb_^	 d_k`qradsd	 f['
ed_a^m[�	 a`bdga`aad�	 ^g``_	 \a[u`a^`	 kql
id]ny`a^l	dev`h	wpp`m_^]adb_^	cif[]q`'
a^l	i`fbda[qdg�	ad	]	a[b_dlv``	]f`gl	a`
f`y`a[	ifdeq`g[	̂ \g`f`a^l	̂ 	mdq^u`b_]`a'
adh	dx`am^	_fckd]dsd	id_`ax^[q[�	�u`an'

g^	a`	f[\f[ed_[an	idkodkn	̂ 	bidbden	dx`a'
m^	cfd]al	id_`ax^[qrano	]d\gdjadb_`h	^
f`\`f]d]	fdb_[	^ak^]^kc[qradh	ifd^\]dk^'
_`qradb_^	_fck[	f[ed_a^m[	]	eq[sdif^l_ano
kql	̀ sd	f[\]^_^l	de|`m_^]ano	cbqd]^lo	ifd'
^\]dkb_][�

�ql	 dx`am^	 wpp`m_[	 ^	 wpp`m_^]adb_^
id	 f[\q^uang	 mf^_`f^lg	 x`q`bddef[\ad
f[\f[ed_[_r	b^b_`gc	idm[\[_`q`h�	�j`	b`h'
u[b	gdjad	]nk`q^_r	x`qnh	flk	_[m^o	idm['
\[_`q`h�	 ad	 pdfg^fd][a^`	 ^o	 x`qdb_adh
b^b_`gn	l]ql`_bl	ifdeq`gang�	�_d	 b]l\['
ad	b	_`g�	u_d	idm[\[_`q^	f[\adidflkmd]n`�
cu^_n][t_bl	 ]	 f[\q^uano	 `k^a^x[o	 ^\g`'
f`a^l	^	b^qrad	\[]^bl_	d_	]f`g`a^	ifdl]'
q`a^l	wpp`m_[�	�`g	a`	g`a``�	]difdbn	di'
f`k`q`a^l	^	dx`am^	wpp`m_^]adb_^	cif[]'
q`a^l	i`fbda[qdg	_f`ect_	bmdf`hy`sd	f`y`'
a^l�	idbmdqrmc	if[m_^m[	 _f`ec`_	g`_dkdqd'
s^u`bm^o	f[\f[ed_dm	id	w_dh	ifdeq`g[_^m`�
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��	 ����'�#(� �$��	 �d]nh	 g`a`kjg`a_	 �
�� �� (d]nm^a�	��	�	�mdadg^m[�	�11,�	&/.	b�

��	
�����(�/$%$	 �if[]q`a^`	 i`fbda[qdg�
dx`am[	 wpp`m_^]adb_^�	 �u`ead`	 idbde^`	 kql
]c\d]	�	)�	
�	�k`sd]�	��	��	�[f_[yd][�	��	�	�m'
\[g`a�	�����	��/	b�

&�	 
5�#2'�(� �$��	 �pp`m_^]adb_r	 b^b_`gn
dx`am^	i`fbda[q[	�	��	��	�i`armd	��	"`qd]`m	^
_fck�	!	���&�	!	� ���	��	,&�	,-�

-�	�&��9��(� �$��	 �if[]q`a^`	 i`fbda[qdg	 �
�� �� �cs[u`]�	��	�	�m\[g`a�	���-�
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