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WXYZ[\]̂_̀ \aZ̀Xb̂cdXY\[ẐX
efXgdX]̂ha\gZ[ij̀Xb̂kZlZmjn
X̀b̂oa\̂maXfYjp̂d\qZg\rĝ̀ ŝXn
Yt[Z̀mYZ]̂d\]ZaaZ]̂Zdu\aXv\n
wXX̂sx_ŷxaX̂v̂a\rgẑm̂Y\YXfX
{dZq[jf\fX̂ mg\[YX̀\rgm|
[rlX̂m̂Zud\aXbjaa}fX̂~XvXn
bjmYXfX̂ Z̀vfZ�aZmg|fXẑY\Y
gdtlaẐq}̀\jĝXf̂{ZdZ]̂dj�Xgi
m\f}ĵ{dZmg}ĵq̂}gZ̀}ĵ^̀Z{n
dZm}ŷ�ZaXf\rgẑY\ŶZlXaZYZ
bt̀mg̀trĝZaX̂mjq|̂`̂bjg}d��
mgja\�ẑaĵXfj|̂ Z̀vfZ�aZmgX
}̀]gXẑY\Ŷ̀}at�lja}̂�Xgiẑaj
{dXaXf\|̂tb\mgX|̂`̂�XvaX̂Zqn
�jmg̀\ẑZ�t�\gîmjq|̂XmY[rn
b�aa}fX̂Xv̂ajuZŷ�gZq}̂m{[Zn
gXgîg\YX�̂[rlj]ẑZq[jubXgîX�
�XvaîX̂mt�jmg̀tjĝZdu\aXv\n
wX|ẑYZgZd\|̂Zq�jlXa|jgẑ{dXn
[̀jY\jĝ àXf\aXĵZq�jmg̀\̂Y
{dZq[jf\f̂Xà\[XlZ̀ẑdj�\jg
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Z̀{dZm}̂gj�ẑYgẐaĵ̀ m̂ZmgZ|aXX
mlj[\gî�gZuẐm\fy
Wy_ŷcdXY\[Ẑ� v̂\fjmgXgj[i
{djlmjl\gj[|̂�x̂sx_ẑ{djlmjn
l\gj[îsXYt[Z̀mYZ]̂{jd̀XbaZ]
Zdu\aXv\wXXŷ�[Xw}̂�\{\j̀\z
�jaXa\ẑ�\lX�j̀\ẑct]q}�j̀\z
�̂�\dg\ẑ�jd̀Zf\]mY\|ẑ�jdjn
uZ̀\|̂� �̂gẐjuẐtb\mgZYẑX̂gj�z
YZuẐZq�jmg̀ẐXà\[XlZ̀ �̂qjn
djĝ{Zl̂m̀Z�̂Yd}[Z�ẑa\̂�gZ]
gjddXgZdXX̂�̂ ¡̂bj[Z̀jYy
WXYZ[\|̂_̀\aZ̀Xb\̂̀ mĵ�ZdZn
�Ẑva\rgẑ̀jlîZâb\mg}]̂uZmgi
`̂lZfjẑXagjdjmtjgm|̂{dZq[jf\n
fXẑ{dXu[\�\jĝa\̂d\va}ĵfjn
dZ{dX|gX|ŷ��ĵgd\lXwXZaa}n
fX̂vljmîa\v}̀\rĝ��ZqXavZa\n
lt�ẑYZgZd\|̂{dZ�ZlXĝ̂m̂̀ }jvn
lZf̂a\̂{dXdZltẑm{\dg\YX\ltz
ulĵ[rlX̂m̂Zud\aXbjaa}fX̂̀ Zvn
fZ�aZmg|fX̂̀ mjuẐd\]Za\̂mZqXn

d\rgm|̂`̂m{ZdgX̀aZf̂YZf{[jYn
mĵX̂{dXaXf\rĝtb\mgXĵ`̂d\vn
a}�̂m{ZdgX̀a}�̂mZmg|v\aX|�y
efXgdX]̂ha\gZ[ij̀Xb̂kZlZmjn
X̀b̂�̂m{jwX\[Xmĝsx_ẑd\qZg\jg
l̀\̂uZl\ẑaẐtm{j[̂v\djYZfjalZn
\̀gîmjq|̂Y\Ŷbj[Z̀jŶZg̀jgmg̀jan
a}]ẑlt�Z]̂qZ[jr�X]̂v\̂m̀Zr
d\qZgtŷ̂¢ft̂at�aẐq}gî̀ Ŷtdmj
m̀j�̂lj[̂X̂v\l\b̂m̀Zj]̂Zdu\aXv\n
wXXẑ{ZgZft̂bgẐZâmZmg\̀[|jĝZgn
b�g}ẑXa~ZdfXdtjĝX̂YZamt[igXn
dtjĝXà\[XlZ̀ {̂Ẑ̀Z{dZm\f̂�Xvn
ajlj|gj[iaZmgXẑ̀jl�ĝlj[Z{dZn
Xv̀Zlmg̀Zẑ{dXaXf\jĝv\|̀[jaX|
Zĝb[jaZ̀ Ẑq�jmg̀\y
ŝ�j�lta\dZla}]̂ljaîXà\n
[XlZ̀ �̂Zbjgm|̂{Z�j[\gî̀ mjft
ldt�aZft̂X̂m{[Zb�aaZft̂YZ[n
[jYgX̀t̂sXYt[Z̀mYZuẐsx_̂mb\n
mgi|ẑvlZdZ̀i|̂X̂Z{gXfXvf\£
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®tqjda\gZd̂s[\lXfXd̂̄ Yt�j̀
{dXa|[̂tb\mgXĵ`̂ZbjdjlaZf
v\mjl\aXX̂ Ẑq[\mgaZ]̂etf}ẑ̀
�ZlĵYZgZdZuẐ{\d[\fjag\dXX
v\m[t�\[X̂Xa~Zdf\wXr̂Ẑdj\n
[Xv\wXX̂d|l\̂ \̀�a}�̂v\YZaZ̀z
{djlmg\̀[jaa}�̂djuXZa\[ia}f
{d\̀Xgj[img̀Zfy
W\dZla}ĵXvqd\aaXYX̂g\Y�j
{dXa|[X̂`̂{jd̀Zf̂bgjaXX̂Xvfjn
ajaX|̂̀ v̂\YZâẐmg\gtmĵlj{tg\n
g\̂°rfjamYZ]̂Zq[\mgaZ]̂etf}z
`̂mZZg̀jgmg̀XX̂m̂YZgZd}f̂`̀Zn
lXgm|̂aZ̀ZĵZmaZ̀\aXĵl[|̂lZmn
dZbaZuẐ{djYd\�jaX|̂{Z[aZfZn
bX]̂{\d[\fjag\dXj̀ �̂̂�gẐajn
{djlZmg\̀[jaXĵm̀jljaX]̂Z
m̀ZX�̂lZ�Zl\�̂X̂Xft�jmg̀ĵX[X
tf}�[jaaZĵ{djlZmg\̀[jaXj
ajlZmgZ̀jda}�̂m̀jljaX]y
±djlX̂Zgb�gZ̀ẑ{djlZmg\̀[jan
a}�̂Xm{Z[aXgj[iaZ]̂ [̀\mgirz
lj{tg\gZ̀ v̂\XagjdjmZ̀\[\̂Xan
~Zdf\wX|̂Ẑdj\[Xv\wXX̂v\YZn
a\ẑa\{d\̀[jaaZuẐa\̂{dZ~Xn
[\YgXYt̂a\dYZf\aXXŷxaX̂djYZn
fjalZ̀\[X̂{dZlZ[�Xgî }̀{Z[n
ajaXĵYZf{[jYmaZ]̂Zq[\mgaZ]
{dZud\ff}ŷxgfjgXfẑbgẐv\̂²
fjm|wj̀ �̂gZuẐuZl\̂a\̂fjdZ{dXn
|gX|̂{dZud\ff}̂a\{d\̀[jaZ
�³́ f̂[aŷdtq[j]y
�dX̂Zqmt�ljaXX̂Xa~Zdf\wXX
Ẑd|lĵv\YZaZ̀ X̂v̂ m̂~jd}̂�YZn
[ZuXX̂ q̂}[ẐZgfjbjaZẑbgẐ{dXn
mg\[iaZĵ àXf\aXĵZg̀jgmg̀jan
a}f̂ j̀lZfmg̀\f̂m[jltjĝtljn
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[Xgî{dZgX̀Z{Z�\da}f̂fjdZ{n
dX|gX|fẑ[XỲXl\wXX̂ajm\aYwXn
ZaXdZ̀\aa}�̂m̀\[ZYẑd\v̀XgXr
�YZ[ZuXbjmYZuẐgtdXvf\y
W\̂v\mjl\aXX̂etf}̂g\Y�j
d\mmfZgdja\̂ Xa~Zdf\wX|
{djlmg\̀Xgj[j]̂grfjamYZuẐ\un
dZ{dZf\̂Zq̂XgZu\�̂tqZdZbaZ]
mgd\l}̂X̂d\v̀XgXX̂f\[}�̂~Zdf
�Zv|]mg̀Z̀\aX|̂a\̂mj[jŷŝ ¼́¡½
uZlt̂ \̀[Z̀Z]̂mqZd̂vjdaZ̀}�̂`
djuXZaĵmZmg\̀X[̂{ZbgX̂{Z[gZn
d\̂fX[[XZa\̂gZaaẑbgẐqZ[i�j
{dZ�[ZuZlajuẐtdZ̀a|̂a\̂mgZ
g}m|b̂gZaaŷxq��f}̂mZqd\aaZn
uẐY\dgZ~j[|̂{dj̀}mX[X̂ ¡́½
g}m|b̂gZaay
eXmYtmmXr̂ }̀v̀\[ẐmZmgZ|aXj
Zq[\mgaZuẐ\udZZqd\vZ̀\aX|y
s[\lXfXd̂ Ȳt�j̀ ^̀}mY\v\[
fajaXjẑbgẐmZ̀djfjaa}ĵZqd\n
vZ̀\gj[ia}ĵtbdj�ljaX|̂̀ �̂gZ]
m~jdĵ }̀{Z[a|rĝ`̂qZ[i�j]
fjdĵmZwX\[iatr̂~taYwXrẑajn
�j[X̂Zqd\vZ̀\gj[iatrŷxa
{djl[Z�X[̂d\mmfZgdjgî̀ Z{dZm
mZvl\aX|̂ ĵlXaZuẐZqd\vZ̀\n
gj[iaZuẐwjagd\̂m̂mX[ia}f̂{djn
{Zl\̀\gj[imYXf̂mZmg\̀Zf̂X̂Zmn
a\��aaZuẐm\fZ]̂mZ̀djfjaaZ]
gj�aXYZ]ŷ̂ x̂la\YẐdj�jaXĵZq
XvfjajaX|�̂Zqd\vZ̀\gj[iaZ]
fZlj[X̂lZ[�aẐq}gîYZamZ[Xn
lXdZ̀\aa}f̂X̂gdjqtjĝ m̀jmgZn
dZaajuẐZqmt�ljaX|ẑtgZbaX[
utqjda\gZdy
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¡²̂aZ|qd|̂`̂f\[Zf̂v\[ĵv\n
mjl\aX]̂d\]ZaaZ]̂\lfXaXmgd\n
wXX̂mZmgZ|[\mîd\qZb\|̂ m̀gdjn
b\̂a\b\[iaXYZ̀ t̂{d\̀[jaX]
�jamXZaaZuẐ¿Zal\̂�ZmmXX̂{Z
°rfjamYZ]̂Zq[\mgXŷ®[\̀aZ]
gjfZ]̂ m̂g\[X̂ Z̀{dZm}ẑm̀|v\an
a}ĵm̂Zdu\aXv\wXj]̂d\qZg}̂{Z
m̀Zj̀djfjaaZft̂a\va\bjaXr
{jamX]ẑ̀ m̂dZYXẑtmg\aZ̀[jaa}j
v\YZaZl\gj[img̀Zfŷ�b\mgaXYZ̀
m̀gdjbX̂{Z{dX̀jgmg̀Z̀\[̂u[\̀\
sXYt[Z̀mYZuẐd\]Za\̂hŷ±ŷcdXn
Z̀[\{Z̀ẑ{Z�j[\̀�X]̂mZqd\̀n
�Xfm|̂{[ZlZg̀ZdaZuẐZqfja\
fajaX|fX̂X̂Z{}gZfy
±̂{dX̀jgmg̀jaa}f̂m[Z̀Zf̂`
a\b\[ĵ m̀gdjbX̂ }̀mgt{X[̂v\fjn
mgXgj[ît{d\̀[|r�juẐxglj[jn
aXjf̂�¿�̂{Ẑ°rfjamYZ]̂Zq[\mn
gX̂sŷsŷ�j̀jaYZ̀ŷxâa\b\[̂m̀Zr
djbîm̂{dX|gaZ]̂l[|̂d\qZgaXYZ̀
sXYt[Z̀mYZuẐZglj[jaX|̂�¿�
aZ̀ZmgXŷej[Ẑ̀ ĝZfẑbgẐ̀ â\b\n
[ĵuZl\̂u[\̀aZĵt{d\̀[jaXj
�jamXZaaZuẐ~Zal\̂Zq�|̀X[Z
YZaYtdm̂~ZgZud\~X]̂mdjlX̂m̀Zn
X�̂mZgdtlaXYZ̀ �̂�¿�̂`̂~ZYtmj�y
ŝYZaYtdmaZ]̂{dZud\ffĵq}[Z
gdX̂aZfXa\wXXÀ̂��¿�̂v\̂d\qZn
gZ]�ẑ�WjZq}baZĵX̂{dX̀}bn
aZj�ẑ�±g\d�XĵX̂f[\l�Xj�y
±Ẑ m̀j]̂�ZmmXX̂mZgdtlaXYX
�jamXZaaZuẐ~Zal\̂`̂gjbjaXj
uZl\̂{dXm}[\[X̂~ZgZud\~XX̂a\
YZaYtdmẑ\̂`̂aZ|qdĵZ{djlj[Xn
[XmîjuẐ{ZqjlXgj[XŷsXg\[X]
sXYgZdZ̀Xb̂^̀ ĝZd�jmg̀jaaZ]
Zqmg\aZ̀Yĵ d̀tbX[̂lX{[Zf̂{Zn
qjlXgj[|̂`̂aZfXa\wXX̂�±g\dn
�XĵX̂f[\l�Xj�̂Zglj[jaXr
�jamXZaaZuẐ~Zal\̂{ẐsXYtn
[Z̀mYZft̂d\]Zatŷ�Zvld\̀[|jf
j̀mîZglj[̂m̂�gZ]̂v\fjb\gj[in
aZ]̂{ZqjlZ]£
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�Zm[ĵ{dX̀jgmg̀jaa}�̂m[Z̀ X̂
{Zvld\̀[jaX]̂ m̀gdjb\̂YZ[[ju
{dZlZ[�X[\miŷ�jd̀}f̂m[Z̀Z
v̀|[̂a\b\[iaXŶt{d\̀[jaX|
�¿�̂{ẐsXYt[Z̀mYZft̂d\]Zat̂Åy
sŷÆj{jdŷÅdX]̂sXYgZdZ̀Xb̂Zgn
fjgX[ẑbgẐ̀ â\�jf̂d\]Zaĵtl\n
[Zmîa\[\lXgîd\qZgt̂{Ẑm̀Zj̀n
djfjaaZft̂a\va\bjaXr̂ {jan
mX]̂a\̂�ZdZ�jf̂tdZ̀ajẑX̂m{jn
wX\[Xmg}̂sXYt[Z̀mYZuẐt{d\̀n
[jaX|̂uZgZ̀}̂{Zlj[Xgim|̂Z{}n
gZf̂mẐm̀ZXfX̂YZ[[ju\fXẑ\
g\Y�ĵ }̀m[t�\gîX�̂XljX̂X
{djl[Z�jaX|ŷŝYd\gYZf̂lZYn
[\lĵÅdX]̂sXYgZdZ̀Xb̂d\mmY\n
v\[̂mZqd\̀�Xfm|̂Zq̂Zq�X�
XgZu\�̂d\qZg}̂t{d\̀[jaX|̂�¿�
`̂sXYt[Z̀mYZf̂d\]Zaĵv\̂²̂fjn
m|wj̀ ĝjYt�juẐuZl\ẑ{Zm[ĵbjuZ
{jdjl\[̂m[Z̀Ẑxŷ�ŷctdlZ|YZn
Z̀]ẑa\b\[iaXYt̂Zglj[\̂a\va\n
bjaX|̂X̂ }̀{[\g}̂{jamX]̂sXYtn
[Z̀mYZuẐt{d\̀[jaX|ẑYZgZd\|
d\mmY\v\[\̂YZ[[ju\f̂Zq̂XgZu\�
d\qZg}̂ m̀ZjuẐZglj[\ŷÇ\gjf
}̀mgt{X[X̂̂°yhŷhmjj̀\ẑsŷhŷcZfn
q\]ljm̂X̂Wŷhŷ�j�Z̀Xby
±d\vt̂{Zm[ĵv\̀jd�jaX|̂̂lZYn
[\lZ̀ t̂b\mgaXYZ̀^̀mgdjbX̂�l\n
[\̂{dZlZ[�Xgj[ia\|̂X̂{[ZlZn
g̀Zda\|̂lXmYtmmX|ẑ̀ �̂ZlĵYZn
gZdZ]̂YZ[[juX̂ZqmtlX[X̂̀ mĵa\n
YX{j̀�Xĵ Z̀{dZm}ẑ{Zlj[Xn
[Xmîm̀ZXf̂ X̀ljaXjf̂d\v[Xbn
a}�̂{dZq[jf̂X̂fjgZl\fX̂X�̂djn
�jaX|ŷ�ZfXfẐd\qZbj]̂{dZn
ud\ff}̂ m̀gdjbX̂uZmgj]̂a\�juZ
mj[\̂�l\[\̂X̂Yt[igtda\|̂{dZn
ud\ff\ŷe[|̂aX�̂q}[X̂Zdu\aXn
vZ̀\a}̂�YmYtdmXX̂`̂Yd\j̀jln
bjmYX]̂ftvj]̂Xf̂hŷsŷe\̀}lZn
\̀ẑa\̂�Æ\aiuXâqtuZd�̂X̂a\
mg\dXwt̂�±jdljbYZ�y
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ŝb\mgaZmgXẑZaX̂{dXv̀\a}
{ZfZbîXà\[Xl\f̂`̂gdtlZtmgn
dZ]mg̀ĵX̂tmX[XgîZg̀jgmg̀jan
aZmgî̂d̂\qZgZl\gj[j]̂X̂m[t�q}
v\a|gZmgX̂v\̂ajXm{Z[ajaXj
Zq|v\aaZmgj]̂̀ �̂gZ]̂m~jdjy
x̂ajYZgZd}�̂XvfjajaX|�̂`
v\YZaZl\gj[img̀ĵd\mmY\v\[\
°ŷ±h�xË�xshẑ̀jlt�X]̂m{jwXn
\[XmĝsXYt[Z̀mYZuẐwjagd\̂v\n
a|gZmgX̂a\mj[jaX|À
�̂sZn{jd̀}�ẑt̂d\qZgZl\gj[j]
{Z|̀X[\mîaZ̀\|̂Zq|v\aaZmgiÀ
{dXaXf\gî[ZY\[ia}ĵaZdf\n
gX̀a}ĵ\Yg}ẑmZljd�\�Xĵm̀jn
ljaX|̂Ẑd\qZbX�̂fjmg\�̂l[|̂Xan
\̀[XlZ̀ŷsZǹgZd}�ẑgj{jdîYdZn
fĵj�jfjm|baZuẐZgb�g\̂̀ m̂[t�n
qt̂v\a|gZmgX̂Ẑa\[XbXX̂̀ \Y\agn
a}�̂d\qZbX�̂fjmĝX̂̀ }{Z[ajaXX
ỲZg}̂l[|̂{dX�f\̂a\̂d\qZgt̂Xan
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\̀[XlZ̀ẑgdjqtjgm|̂{djlZmg\̀n
[|gîj��̂X̂Xa~Zdf\wXr̂Ẑ[Zn
Y\[ia}�̂aZdf\gX̀a}�̂\Yg\�ŷsn
gdjgiX�ẑd\qZgZl\gj[îajm�g
Zg̀jgmg̀jaaZmgîv\̂ajXm{Z[ajn
aXĵZq|v\aaZmgX̂{ẐmZvl\aXr
X[X̂ }̀lj[jaXr̂d\qZbX�̂fjmg
l[|̂gdtlZtmgdZ]mg̀\̂Xà\[Xn
lZ̀^̀̂mZZg̀jgmg̀XX̂m̂tmg\aZ̀n
[jaaZ]̂ỲZgZ]ẑ\̂g\Y�ĵ� v̂\
ZgY\v̂̀ {̂dX�fĵa\̂d\qZgt̂Xan
\̀[Xl\̂̀ {̂djlj[\�̂tmg\aZ̀[jan
aZ]̂ỲZg}ŷ�̀j[XbjâX̂d\vfjd
�gd\~\À̂m̂́ ¼¼¼n½¼¼¼̂dtq[j]̂lZ
³¼¼¼n¡¼¼¼¼y
^̂sajmja}̂XvfjajaX|̂̀ v̂\YZa
�x̂mZwX\[iaZ]̂{Zlljd�YĵZgn
lj[ia}�̂Y\gjuZdX]̂ud\�l\a
°̀rfjamYZ]̂ Zq[\mgX�̂ Zg
¡¡y¡¼ý¼¡½̂uŷxq[\mgaZĵ{d\̀Xn
gj[img̀ZẑmZu[\maẐmg\giĵ�̂`

aZ̀Z]̂djl\YwXXẑtmg\a\̀[X̀\jg
ỲZgt̂l[|̂{dX�f\̂a\̂d\qZgt̂Xan
\̀[XlZ̀ d̂\qZgZl\gj[|fẑbXmn
[jaaZmgîd\qZgaXYZ̀ ŶZgZd}�
{dj̀}�\jĝ¡¼¼̂bj[Z̀jYẑ̀ d̂\vn
fjdĵZĝ́ Í l̂Ẑ Í m̂djlajm{Xn
mZbaZ]̂bXm[jaaZmgX̂d\qZgaXn
YZ̀Î̂̂d\qZgZl\gj[|fẑbXm[jan
aZmgîd\qZgaXYZ̀ ŶZgZd}�̂mZn
mg\̀[|jĝaĵfjajĵ½³̂̂X̂aĵqZn
[jĵ¡¼¼̂̂bj[Z̀jYẑ̀ d̂\vfjdĵ½Íy
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Zdu\aXv\wX|�̂m̂bXm[jaaZmgirz
{dj̀}�\r�j]̂¡¼¼̂bj[Z̀jŶosXn
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RN?N>iJFTV@PNZ>¹C@?SI@>J>RFJY@FP@CE?JE>>P>JRH@IK
?E?JJ>�IE?̂>pECGTV@P@QZ>>j@CNG@PNIJ>RP@JUJ
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RPAo]?>FEUE>GJNI@MN>H@V@IEK
?JQf>@BRS\GE?JT>HC@EVFN>CNQK
@??@Q>HC@MCNUÛ >_[EFECN?d>J
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µ¶Àº́Ǻã»Ä²¹º»Ì̧¼»¹¿¶µ¹²À�̧Ü̧�âÇÛÔ�̧ÔÝÚÕáÚÔâ
� þ̧¿À¶ËÅ²µ»²̧µ¶Àº́º́µÂÀ́Å·̧¿́ Ø̧åÁ²µ¹º́Ì
Ó́Å¶¹Â»Ï
¸̧�́À·Ä¶·̧Å»µ»·̧¼Å·̧Æ»Â²Å²Ì̧ØåÁ²µ»̧»̧ØåÁ²µÚ
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ǾÓ́Å�¹º²̧µ¶�»̧Ë́Å²ÌÓ́Å»¹ÂÊ
¿́º¶³¶Å»̧ ¼́»µ¶º́ËÊ²̧¹̧¿²ÀÚ
ËÊÁ̧ÂÍÀ́Á̧À²³ÍÅ�Â¶ÂȨ̂ »̧̧³¶µ·Ú
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ËÁ²¹Â»Á́ ¹Â�å̧Ó́Å²²̧á�̧¿́¹¶Ú
¼́ÄµÊ�̧Á²¹ÂÏ
�Å·̧º¶Æ¼́ Ì̧¿́¼º¶Â²ã́À»»
³¶º́µ́ Á̧ Í¹Â¶µ́ËÅ²µȨ̂ ¹Ë́»
Ë́³À¶¹ÂµÊ²̧́ ãÀ¶µ»Ä²µ»·Ï̧Ø¶ºÒ
¿́ÅÍÄ»Â�̧¿À¶Ë́ µ̧¶̧Í¿À¶ËÅ²µ»²
Å
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