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XYZ[\]Ẑ\_̀ abZcZ̀ad̂\Ye[\eb̀fcdb\e\̂dĝZhd̂eac\ij_\klmn\̀̂\lopq]r\sYZtY\b̀d[\àc\bd[ĉ̀u\cYd\̀v̀ad\weud̂x

XYZ[\effwZeatd\Z[\àc\Zacdabdb\g̀̂\y[d\zu\fd̂[̀a\kZatwybZah\tYZwb̂dar\sZcY\̂dbytdb\fYu[Ztew{\[da[̀ û\̀̂\|dacew\
tefezZwZcZd[{\̀̂\wet}\̀g\d~fd̂Zdatd\eab\}àswdbhd{\yawd[[\cYdu\Ye�d\zdda\hZ�da\[yfd̂�Z[Z̀a\̀̂\Za[ĉytcZ̀a\
t̀atd̂aZah\y[d\̀g\cYd\effwZeatd\zu\e\fd̂[̀a\̂d[f̀a[Zzwd\g̀̂\cYdẐ\[egdcux

_YZwb̂da\[Ỳywb\zd\[yfd̂�Z[db\c̀\da[ŷd\cYec\cYdu\b̀\àc\fweu\sZcY\cYd\effwZeatdx

XYZ[\effwZeatd\tea\zd\y[db\zu\tYZwb̂da\ehdb\ĝ̀|\�\udê[\eab\ez̀�d\eab\fd̂[̀a[\sZcY\̂dbytdb\fYu[Ztew{

[da[̀ û\̀̂\|dacew\tefezZwZcZd[\̀̂\wet}\̀g\d~fd̂Zdatd\eab\}àswdbhd\Zg\cYdu\Ye�d\zdda\hZ�da\[yfd̂�Z[Z̀a\̀̂

Za[ĉytcZ̀a\t̀atd̂aZah\y[d\̀g\cYd\effwZeatd\Za\e\[egd\seu\eab\yabd̂[ceab\cYd\Yevêb[\Za�̀w�dbx\_YZwb̂da\[Yeww

àc\fweu\sZcY\cYd\effwZeatdx\_wdeaZah\eab\y[d̂\|eZacdaeatd\[Yeww\àc\zd\|ebd\zu\tYZwb̂da\sZcỲyc\[yfd̂�Z[Z̀ax

XYea}\ùy\g̀̂\fŷtYe[Zah\cYZ[\X̀[YZze\eẐ\t̀abZcZ̀ad̂x
�wde[d\̂deb\têdgywwu\cŶ ỳhY\cYd[d\Za[ĉytcZ̀a[\cYec\t̀aceZa\Z|f̀ ĉeac\Zag̀̂|ecZ̀a\sYZtY\t̀|fwZd[\sZcY\cYd\��etYZad̂u�\
�ẐdtcZ�d\k�ẐdtcZ�d\nqq�\�\on\�\�_r{\eab\da[ŷd\cYec\ùy\yabd̂[ceab\cYd|x
]gcd̂\̂debZah\cYd[d\Za[ĉytcZ̀a[{\zd\[ŷd\c̀\}ddf\cYd|\Za\e\[egd\fwetd\c̀hdcYd̂\sZcY\cYd\�sad̂�[\�eayew\eab\�a[cewwecZ̀a\�eayew\
[yffwZdb\sZcY\ùŷ\f̂ b̀ytcx
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XYd\eẐ\t̀abZcZ̀ad̂\|y[c\zd\Za[cewwdb{\|eZaceZadb{\̂dfeẐdb\eab\̂d|̀ �db\zu\e\�yewZgZdb\Za[cewwd̂\̀̂\�yewZgZdb\[d̂�Ztd\fd̂[̀ax\
�Yda\eau\̀g\cYd[d\�̀z[\Z[\c̀\zd\b̀ad{\e[}\e\�yewZgZdb\Za[cewwd̂\̀̂\�yewZgZdb\[d̂�Ztd\fd̂[̀a\c̀\b̀\cYd|\g̀\̂ùyx
]\�yewZgZdb\Za[cewwd̂\̀̂\�yewZgZdb\[d̂�Ztd\fd̂[̀a\Z[\ea\ehdac\sỲ\Ye[\cYd\�yewZgZtecZ̀a[\eab\}àswdbhd\bd[t̂Zzdb\Za\cYd\cezwd\
zdẁsx
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\�yewZgZdb\Za[cewwd̂ �XYd\�yewZgZdb\Za[cewwd̂\Z[\e\fd̂[̀a\sỲ\Za[ceww[{\|eZaceZa[{\̂dẁtecd[\eab\̂d|̀ �d[\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\
zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀ax\id\̀̂\[Yd\Ye[\zdda\ĉeZadb\c̀\Za[ceww{\|eZaceZa{\̂dẁtecd\eab\̂d|̀ �d\cYd\eẐ\
t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\Za[ĉytcdb\Za\[ytY\
f̀d̂ecZ̀a[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\
}àswdbhd\̂dwecdb\c̀\cYd[d\̀fd̂ecZ̀a[x
�XYd\�yewZgZdb\Za[cewwd̂\sỲ\Z[\ewẁsdb\c̀\b̀\cYd\dwdtĉZtew\s̀ }̂\Za�̀w�db\Za\Za[cewwecZ̀a{\̂dẁtecZ̀a\eab\̂d|̀ �ew\
Ye[\cYd\�yewZgZtecZ̀a[\fd̂ceZaZah\c̀\cYZ[\dwdtĉZtew\s̀ }̂\e[\[cZfywecdb\zu\cYd\ẁtew\wes[\eab\̂dhywecZ̀a[{\eab\
Yd\̀̂\[Yd\Z[\e\fd̂[̀a\sỲ\Ye[\zdda\ĉeZadb\Za\|eccd̂[\̂dwecZah\c̀\dwdtĉZtew\s̀ }̂\̀a\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\
zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\Za[ĉytcdb\Za\[ytY\|eccd̂[\zu\ea\
ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\}àswdbhd\
d̂wecdb\c̀\cYZ[\s̀ }̂x

�XYd\�yewZgZdb\Za[cewwd̂\sỲ\Z[\ewẁsdb\c̀\b̀\cYd\̂dĝZhd̂eac\YeabwZah\eab\fZfZah\s̀ }̂\Za�̀w�db\Za\Za[cewwecZ̀a{\
d̂ẁtecZ̀a\eab\̂d|̀ �ew\Ye[\cYd\�yewZgZtecZ̀a[\fd̂ceZaZah\c̀\cYZ[\̂dĝZhd̂eac\YeabwZah\eab\fZfZah\s̀ }̂\e[\
[cZfywecdb\zu\cYd\ẁtew\wes[\eab\̂dhywecZ̀a[{\eab\Yd\̀̂\[Yd\Z[\e\fd̂[̀a\sỲ\Ye[\zdda\ĉeZadb\Za\|eccd̂[\
d̂wecZah\c̀\̂dĝZhd̂eac\YeabwZah\eab\fZfZah\s̀ }̂\̀a\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\
`̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\Za[ĉytcdb\Za\[ytY\|eccd̂[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\
ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\}àswdbhd\̂dwecdb\c̀\cYZ[\s̀ }̂x
�XYd\�yewZgZdb\Za[cewwd̂\sỲ\Z[\ewẁsdb\c̀\s̀ }̂\ec\YdZhYc[\Ye[\zdda\ĉeZadb\Za\|eccd̂[\̂dwecZah\c̀\s̀ }̂Zah\ec\
YdZhYc[\sZcY\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\
Za[ĉytcdb\Za\[ytY\|eccd̂[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\
et�yeZacdb\sZcY\cYd\}àswdbhd\̂dwecdb\c̀\cYZ[\s̀ }̂x

�yewZgZdb\[d̂�Ztd\
fd̂[̀a

�XYd\�yewZgZdb\[d̂�Ztd\fd̂[̀a\Z[\e\fd̂[̀a\sỲ\Za[ceww[{\̂dfeẐ[{\|eZaceZa[{\̂dẁtecd[\eab\̂d|̀ �d[\cYd\eẐ\
t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀ax\id\̀̂\[Yd\Ye[\zdda\ĉeZadb\c̀\Za[ceww{\̂dfeẐ{\|eZaceZa{\
d̂ẁtecd\eab\̂d|̀ �d\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\
Ye[\zdda\Za[ĉytcdb\Za\[ytY\̀fd̂ecZ̀a[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\
cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\}àswdbhd\̂dwecdb\c̀\cYd[d\̀fd̂ecZ̀a[x
�XYd\�yewZgZdb\[d̂�Ztd\fd̂[̀a\sỲ\Z[\ewẁsdb\c̀\b̀\cYd\dwdtĉZtew\s̀ }̂\Za�̀w�db\Za\Za[cewwecZ̀a{\̂dfeẐ{\
d̂ẁtecZ̀a\eab\̂d|̀ �ew\Ye[\cYd\�yewZgZtecZ̀a[\fd̂ceZaZah\c̀\cYZ[\dwdtĉZtew\s̀ }̂\e[\[cZfywecdb\zu\cYd\ẁtew\wes[\
eab\̂dhywecZ̀a[{\eab\Yd\̀̂\[Yd\Z[\e\fd̂[̀a\sỲ\Ye[\zdda\ĉeZadb\Za\|eccd̂[\̂dwecZah\c̀\dwdtĉZtew\s̀ }̂\̀a\cYd\
eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\Za[ĉytcdb\Za\[ytY\
|eccd̂[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\
}àswdbhd\̂dwecdb\c̀\cYZ[\s̀ }̂x
�XYd\�yewZgZdb\[d̂�Ztd\fd̂[̀a\sỲ\Z[\ewẁsdb\c̀\b̀\cYd\̂dĝZhd̂eac\YeabwZah\eab\fZfZah\s̀ }̂\Za�̀w�db\Za\
Za[cewwecZ̀a{\̂dfeẐ{\̂dẁtecZ̀a\eab\̂d|̀ �ew\Ye[\cYd\�yewZgZtecZ̀a[\fd̂ceZaZah\c̀\cYZ[\̂dĝZhd̂eac\YeabwZah\eab\
fZfZah\s̀ }̂\e[\[cZfywecdb\zu\cYd\ẁtew\wes[\eab\̂dhywecZ̀a[{\eab\Yd\̀̂\[Yd\Z[\e\fd̂[̀a\sỲ\Ye[\zdda\ĉeZadb\
Za\|eccd̂[\̂dwecZah\c̀\̂dĝZhd̂eac\YeabwZah\eab\fZfZah\s̀ }̂\̀a\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\
_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\Ye[\zdda\Za[ĉytcdb\Za\[ytY\|eccd̂[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\
sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\}àswdbhd\̂dwecdb\c̀\cYZ[\s̀ }̂x
�XYd\�yewZgZdb\[d̂�Ztd\fd̂[̀a\sỲ\Z[\ewẁsdb\c̀\s̀ }̂\ec\YdZhYc[\Ye[\zdda\ĉeZadb\Za\|eccd̂[\̂dwecZah\c̀\
s̀ }̂Zah\ec\YdZhYc[\sZcY\cYd\eẐ\t̀abZcZ̀ad̂[\|ebd\zu\X̀[YZze\_ê Ẑd̂\_̀ f̂̀ êcZ̀a\̀̂{\ewcd̂aecZ�dwu{\Yd\̀̂\[Yd\
Ye[\zdda\Za[ĉytcdb\Za\[ytY\|eccd̂[\zu\ea\ZabZ�Zbyew\̀̂\ZabZ�Zbyew[\sỲ\Ye�d\zdda\ĉeZadb\eab\Z[\cYy[\
cỲ^̀yhYwu\et�yeZacdb\sZcY\cYd\}àswdbhd\̂dwecdb\c̀\cYZ[\s̀ }̂x
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