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UVWXYZ[\[]̂Y_̀abcd[_̀Zbcd
è Yfgh[XZìbbff[]îj_kakh[ZXl
ekbmh[]̂ZXYnb̀Voc̀[nikYnc
_̀Zk[p[VYq[rẐ[ŴV̂icZ[̂[]icl
s_ct̀ bcc[̂Ỳbch[k[ubkvcZh[c[̂

w�x��#y�z{|�
Yŝì[Xîtkf}[~k[]̂_fj[ikd̂l
bk[bkvk_kY�[tkZVk}[�kn[Ŷ ŝl
�c_[[Y]̀gck_cYZ[X]ikV_̀bcf
Ỳ_�Yn̂Ŵ[ĵufdYZVk[�}�}[�kl
ìbsiXjh[n[Xŝîvb̂d[nke]kbcc

ŴẐVm[VỲ[Ỳ_�ĵu]ìa]icfl
Zcf[bkò Ŵ[ikd̂bk}[�̀ iVmec
bkvk_c[XŝinX[[è jkbcukẐim
�U�[��n̂Y�}[�ŝink[ùib̂Vmj
caqZ[c[bkscik̀Z[̂ŝ îZm[V

����[��̀ vZk�h[���[��̂ n̂V̂�h
���[��kfn�h[���[��kacXYl
kWî�[[c[aiXWcj[ĵufdYZVkj}[�
Xŝîvb̂d[YZikà[]̂aŴẐV_̀l
bm[c[]icV̀àbm[V[�ŝ V̀X��[Ŵl

ẐVb̂YZ�[��[ùib̂Xŝ îvbmj
n̂eskdb̂V}[�̀oqb[V̂]îY[Y[Ŵl
i�vce[c[acuẐ]_cV̂eh[Zkn[vẐ
Xŝ inX[ê tb̂[]î V̂acZ�[V
]̂_b̂e[̂s�qè }[�YV̂ŝtaqbl
bm̀ []̂_f[è jkbcukẐim[ŴẐl
VfZ[n[b̂ V̂ eX[Ỳ ûbXh[caqZ
VY]konk[ufsc}
�ŝinX[ùib̂Yè Yc[bkvk_c
èjkbcukẐim[���[��kacXYl
kWî�h[V[YẐîbX[�̂ aaXsîVb̂l
Ŵ[uk[jceYn_kâe[[Yn̂_�ufZ[]̂
û_̂ ẐeX[]̂_�[�[n̂eskdb̂V
��̂ b[l�������h[]_̂�ka�[]̂_f
\[���[ẀnZkîV}[�icWkaci[è l
jkbcukẐîV[[�}�}[�X_fVcb[[Ŷl
ŝ�c_h[vẐ[Xt̀[Xsikb̂[���[Ẁnl
ZkîV[ùib̂Yè Yc[�akbbm̀ [bk
��[kVWXYZk�}[�̂ Ŵak[YẐcZ[ĵl
îokfh[bkYZî b̀c̀[X[VỲj[ŝl
V̀̂ h̀[̀Y_c[]̂Ŵak[b̀[]̂aV̀l
aqZh[Ỳi�qubmj[]îs_̀ e[b̀
sXàZ}[~k]̂_b̀bbm̀ [â V̀ijX
n̂eskdbm[taXZ[ekocbXh[X[è l
jkbcukẐîV[Vmak_Yf[]̀ ìl
nXih[ê tb̂[c[]̂ŴV̂icZ�}[~̀
]̀iVX�[Ỳ_�ĵuXŝinX[]îV̂l
afZ[̂]mZbm̀ []̂ _̀ V̂am�[U}�}
�kbnikẐV[c[~}U}[�kjk̀V[�bk
Ybceǹ�}[�̂ a�̀ jkVocd[bk
]̂_̀[�U�U�[Y[]icg̀ ]̂e[smYl
Zî[bk]̂_bf̀ZYf[ùib̂Yè l
Y��}[�îtkd[a_f[]îYXonc[V̂l
acZ̀_�[U}~}[�_cb̂V[�bk[Ybceǹ�
ẐV̂ucZ[[bk[���[���[�UWîn̂el
]_̀nY[��cnX_̂VYncd�}
~k[]̂îẀ[̂Ỳb�h[taXZ[è jkl
bcukẐîV[û_̂Zm̀ []̂_fh[]̀l
ì_cVk�ZYf[bk[YV̀ZX}[�̂_�n̂
]̂aYXocZ[Ŷ_bg̀[îYXh[VmĵafZ
V[]̂ _̀ [ù_qbm̀ [n̂eskdbm}
�_̂ Vb̂ [[n̂iks_ch[]_kVb̂
Yn̂_�ufZ[̂bc[]̂[]̂_�h[Ŷscl
ikf[V[YV̂d[sXbǹi[Y]̀_m̀ [uqil
bk}[~k[YtkZmjh[[̂]XYZ̀Vocj[]̂l
_fj[[]̂fV_f�ZYf[Zqebm̀ []̂_̂l
Ym[̂Z[]_̂Yn̂ìûVh[acYnkẐîV
c[]_XŴV}[�̂ îW[nktamd[]̂Ŵl
tcd[àb��
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��L[Ỳèdh[cè��c̀[Ziqj[c[ŝ_̀ [̀àZ̀dh[]îtcl
Vk�Z[ỲŴabf[V[�cnX_̂VYn̂e[ikd̂b̀}[�̂ [ukn̂bX[rZc
Ỳe�c[cè�Z[]ikV̂[bk[]ìâYZkV_̀bc̀[s̀Y]_kZb̂Ŵ
ùè _�b̂Ŵ[XvkYZnk}[�̂ aîsb̀ [̀̂s[rẐe[ikYYnkuk_k
tXibk_cYZke[�}¿}[�cVkh[bkvk_�bcn[̂Zà_k[]̂[ceXl
�̀ YZV̀bbme[c[ùè_�bme[̂Zb̂ò bcfe[�cnX_̂VYn̂l
Ŵ[ikd̂bk�
\[�[bkYẐf�̀ [̀Vìef[àdYZVX̀Z[ìò bc̀[�Xem[̂
]̂ifaǹ[À̂ iecîVkbcf[]̀ìvbf[ùè _�bmj[XvkYZl
n̂V[a_f[s̀Y]_kZb̂Ŵ[]ìâYZkV_̀bcf[Ỳe�fe[�cnXl
_̂VYn̂Ŵ[ikd̂bk}
�̀ Ŵabf[bk[XvqZ̀[ŶYẐfZ�[bXtak��c̀Yf[V[]ìâl
YZkV_̀bcc[XvkYZnk[a_f[cbacVcaXk_�b̂Ŵ[tc_c�b̂l
Ŵ[YZîcZ̀_�YZVk[\[Á�[Ỳe�fh[a_f[̂iWkbcukgcc[akvl
b̂Ŵ[XvkYZnk[\[Á[Ỳe�c}
�[akbb̂ [̀Vìef[Â�[ùè _�bmd[XvkYẐn[Xt̀[YÀ̂ il
ecîVkbh[em[bk]ikV_f̀e[Wiktakbke[XV̀âe_̀bcf}
�Xek�h[]ìâYZkV_f̀em̀ [XvkYZnc[sXaXZ[V̂YZìl
ŝVkbm}
�̂ ŝ�̀ h[V[ikd̂b̀[ỲdvkY[YÀ̂ iecîVkb̂[Á[Z̀il
icẐick_�bm̀ [ûbm}[�̀ iVkf[Vn_�vk̀Z[V[Ỳsf[�cl
nX_̂VYn̂ [̀c[�̀ ìucbYn̂ [̀Ỳ_�Ync̀[]̂ Ỳ _̀ bcfÃ
VẐikf[\[�k_kWkbYn̂ h̀[~̂ V̂VfZncbYn̂ [̀c[ÄXiZkbl
Yn̂ [̀]̂ Ỳ_̀ bcfÃ[ZìZ�f[\[�k_cbcbYn̂ h̀[�̂ Ẑvcl
ŴVYn̂ h̀[�ùibcbYn̂ h̀[�kiZkeYn̂ [̀]̂ Ỳ _̀ bcfÃ
v̀ZVqiẐ [̀\[Åiekn̂VYn̂ h̀[�nic]ncbYn̂ h̀[�kiWkl
_cbYn̂ h̀[�̂ aaXsîVcbYn̂ h̀[�fŝVYn̂ [̀Ỳ_�Ync̀

]̂ Ỳ _̀ bcf}[�[ak_�b̀do è[XvkYZnc[em[sXà e
]ìa_kWkZ�[Ỳe�fe[V[]̂ifaǹ[̂v̀iqab̂YZc[V[Z̀j
]̂Ỳ_̀bcfjh[Wà[rZc[Ỳe�c[]îtcVk�Z}[�[Y_Xvk̀
Ẑnkuk[̂Z[]ìa_̂ t̀ bb̂ Ŵ[VkickbZk[em[ê t̀ e
]ìa_̂tcZ�[Y_̀aX��cd[XvkYẐn[cu[rẐd[Z̀iicl
Ẑick_�b̂d[ûbm}[ÅY_c[t̀ [c[Y_̀aX��c̀[XvkYZl
nc[cu[ûbm[Wiktakb[XYZikcVkZ�[b̀[sXaXZh[ê tb̂
ŝikZcZ�Yf[n[_�ŝeX[XvkYZnX[cu[YX� ỲZVX�� l̀
Ŵ[]̀ìvbfh[b̂[V[ukVcYcê YZc[̂Z[b̂ è ik[XvkYZnk
c[akZm[]̂YZkb̂Vnc[bk[XvqZ}
�kŝZk[]̂[À̂ iecîVkbc�[ùè_�bmj[XvkYZn̂V[]îl
â_tk̀ZYfh[c[]̂ifank[Â�[cj[em[YÀ̂ ieciX̀e[V[rẐe
ŴaXh[vẐ[â_tb̂[̂s̀Y]̀vcZ�[XvkYZnkec[VỲj[bXtl
ak��cjYf[[V[rẐe[eb̂ŴàZbmj[Ỳè d}
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�̂ _�oX�[î_�[V[XY]̀j̀[j_̀ŝXŝîvb̂d[nke]kl
bcc[cWik̀Z[ŴẐVb̂YZ�[Z̀jbcnc[n[s̀Y]̀ìŝdb̂d[c[nkl
v̀YZV̀bb̂d[ikŝZ̀}[~k[YZkiZ̀[Xîtkdb̂d[YZikam[̂
Ẑeh[nkn[]̂aŴẐVc_cY�[kWikicc[bkò Ŵ[ikd̂bk[n
]̂_̀Vme[ikŝZkeh[ikYYnkuk_[Y]̀gck_cYZ[X]ikV_̀l
bcf[Ỳ_�Yn̂Ŵ[ĵufdYZVk[kaecbcYZikgcc[ikd̂bk
�icd[�cnẐîVcv[�kìbsiXj�
\[�_f[Yŝik[Vmik�̀ bb̂Ŵ[Xîtkf[V[ikd̂b̀[]̂_l
b̂YZ��[]̂aŴẐV_̀b[]kin[ùib̂Xŝîvbmj[n̂eskdl
b̂V}[�[ĵufdYZVkj[uk[Z̀jbcn̂d[uknì]_̀bm[èjkbcl
ukẐimh[ikuikŝZkbm[XY_̂Vcf[̂]_kZm[ZiXak[c[]ìl
ecîVkbcf}[�[Z̀nX�̀ e[ŴaX[]îcûo_c[YX�̀ YZV̀bl
bm̀ [cuè b̀bcf[V[]kiǹ[ùib̂Vmj[n̂eskdb̂V}[�[Vcà

]̂aàitnc[cu[̂s_kYZb̂Ŵ[s�at̀Zk[[eb̂Wc̀[ĵufdl
YZVk[]̂_Xvc_c[YXsYcacc[bk[]iĉsìZ̀bc̀[VmŶn̂l
]îcuV̂acZ̀_�bmj[n̂eskdb̂Vh[s_kŴakif[v̀eX[nkl
v̀YZV̀bb̂[̂sb̂Vc_c[YV̂d[Xŝîvbmd[]kin}[�[bkYẐl
f�`̀[Vìef[â_f[rb̀iŴbkYm� b̀bmj[n̂eskdb̂V
ŶYZkV_f̀Z[�Ì[]îg̀bẐV[̂Z[̂s�̀ Ŵ[n̂_cv̀YZVk}[�_f
YikVb̀bcf�[V[]îo_̂e[ŴaX[rẐZ[]̂nkukZ̀_�[ŶYZkVl
_f_[ÂÌ[]îg̀bẐV}[ÄkYZ�[n̂eskdb̂V[Xt̀[]îo_k[]îl
V̀inX[bk[nkv̀YZV̂[V[]̂_̀Vmj[XY_̂Vcfj}[�mo_c[V
]̂_̀[�U�[��n̂Y�h[���[��kacXYlkWî�h[���[��̂l
n̂V̂�h[����[��̀ vZk�}
�_f[ikuà_�b̂d[Xŝinc[]̂aŴẐV_̀bm[�[tkẐnh
V[Ẑe[vcY_̀[aV̀[Ykê ĵabm̀ [Y[ocicb̂d[ukjVkZk
uk[̂acb[]îĵa[Ì[è ZîV}[�Ẑh[b̀ Ŷeb̀bb̂h[]̂l
uV̂_cZ[rÀÀ̀ nZcVb̀ [̀cY]̂_�ûVkZ�[n̂eskdbmh[rn̂l
b̂ecZ�[���[c[]̂_XvkZ�[ŝ_̀ [̀nkv̀YZV̀bb̂ [̀ùil
b̂}[�[ikd̂ b̀[]î V̀aqb[ìê bZ[YXoc_�b̂lŶiZcl
îVk_�b̂ Ŵ[̂ŝiXâVkbcfh[]̂aŴẐV_̀bm[è jẐl
nkh[ŶW_kŶVkbm[c[]̂_Xv̀bm[ikuì ò bcf[bk[cYl
]̂_�ûVkbc̀[Wkuk[V[nkv̀YZV̀[rb̀iŴb̂YcZ̀_f[bk
YXoc_nkj[ùibkh[]̀ ì V̀aqbbmj[bk[Wku}[�[�U�
��n̂Y�[uk[YvqZ[nìacZk[skbnk[]̂YZî b̀[c[]icbfZ
V[rnY]_XkZkgc�[V[Z̀nX� è[ŴaX[ŶVì è bbmd
ŶiZcîVk_�bmd[n̂e]_̀nY}
�̂ _b̂YZ��[]̀ ìnimVk�Z[]̂Zìsb̂YZc[bk[]îl
V̀àbc̀[Xŝ îvbmj[ikŝZ[cè ��c̀Yf[V[bk_cvc̀
acù_�bm̀ [ekY_k[c[s̀bucbh[ŝ_�o [̀v̀e[bk[��
]î g̀bẐV[]̀ìnimVk�ZYf[]̂Zìsb̂YZc[V[acù_�l
b̂e[Ẑ]_cV̀}[�[rẐe[bk]ikV_̀bcc[ikŝZk[]îâ_l
tk̀ZYf}
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XAYZ?Z[BC?A\B]=BC>C]̂_=FI=̀ [̂̂a>b]cZ@Z=d>YZc>=HEFEèf=ZC
D<GEDG;DDF=@G==ghi=Zijkl=makcnkm>l=Za@>ckd>nkk=ôBCcZ@Z=B>oZAme
a>?b̂ck\=?=XZBBk_BYZ_=̀ [̂̂a>nkkpq=?=BZZC?̂CBC?kk=BZ=BC>C]\ok
;rq=FEq=FF=sBC>?>=t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\q=uAo>=t>bke
ckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\=Xvwxyz{
EG=sC?̂a[kC]=mZa\[ZY=maZ?̂[̂ck\=YZcYAaB>=c>=d>ô ĵ ck̂=[Zb|e
cZBCk=@b>?}=>[okckBCa>nkk=t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\
BZ@b>BcZ=makbZ|̂ck~=HEG
;G=sC?̂a[kC]=maẐYC=YZcCa>YC>=B=@b>?Z_=>[okckBCa>nkk=t>bke
ckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\=BZ@b>BcZ=�akbZ|̂ck~=H;G
FG=hi�\?kC]=YZcYAaB=c>=d>ô ĵ ck̂=[Zb|cZBCk=@b>?}=>[okckBCe
a>nkk=t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\G=hmâ[̂bkC]=[>CAq=?âe
o\=k=ôBCZ=maZ?̂[̂ck\=YZcYAaB>=�=E<=B̂cC\ia\=;DEF=@Z[>=?=ED=�G=DD
okcG=mZ=>[âBA{=BG=t>bkckcZq=AbG==<D=b̂C=���Xq=[G=EDG
�G=hmâ[̂bkC]=Bb̂[A~jk_=>[âB=k=BaZYk=mak̂o>=[ZYAô cCZ?q
AY>d>cc}l=?=mAcYĈ=FGE=a>d[̂b>=F=�Za\[Y>=maZ?̂[̂ck\=YZcYAae
B>=c>=d>ô j ĉk̂=[Zb|cZBCk=@b>?}=>[okckBCa>nkk=t>bkckcBe
YZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\{=BG=t>bkckcZ=AbG<D=b̂C=���Xq=[G=EDG
sY>d>cc}̂ =[ZYAô cC}=mâ[BC>?b\~CB\=B=;I=>?@ABC>=mZ=Er=B̂ce
C\ia\=;DEF=@Z[>G
rG=�>dc>�kC]=?=BZBC>?=YZcYAaBcZ_=YZokBBkk=mZ=ZCiZaA=Y>c[k[>e
CAa=mZ=maZ?̂[̂ck~=YZcYAaB>=c>=d>ô ĵ ck̂=[Zb|cZBCk=@b>?}=>[e
okckBCa>nkk==t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\=�=r=�m\C]�=�̂bZe
?̂Y=BZ@b>BcZ=makbZ|̂ck~=H=FG
==<G=X̂�̂ ck̂=uAo}=t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\=ZC=;rGD�G
;DD�=H=E;=gh=YZcYAaB̂=c>=d>ô ĵ ck̂=[Zb|cZBCk=@b>?}=>[okckBe
Ca>nkk=t>bkckcBYZ@Z=B̂b]BYZ@Z=mZB̂b̂ck\p=makdc>C]=ACa>Ck?�ko
BkbAG
IG=�>BCZ\ĵ =̂â�̂ ck̂=?BCAm>̂C=?=BkbA=BZ=[c\=̂@Z=Zic>aZ[Z?>e
ck\G
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=�akbZ|̂ck\=Y=c>BCZ\ĵ oA=â�̂ ck~=a>dô ĵ c}=c>=Z�knk>b]e
cZo=B>_Ĉ= kYAbZ?BYZ@Z=oAcknkm>b]cZ@Z=a>_Zc>=?=B̂Ck=xcĈaĉC
�a>d[̂b= b>BC]=�=�̂ b]BYk̂=mZB̂b̂ck\=�=t>bkckcBYẐ=B̂b]BYẐ
mZB̂b̂ck̂�G
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 =k~b̂=?=BG=zi>CBYZo=maZe
lZ[kb=Y>d>lBYk_=c>nkZe
c>b]c}_=ma>d[ckY=gtAaAbC>_
�=;DEFpG=¢a>[knkZccZ=?=lZ[̂
ma>d[cZ?>ck\=maZlZ[\C=YZce
c}̂ =BY>�YkG=�̂ =i}b=kBYb~�̂e
ck̂o=k=£CZC=@Z[G=hC=c>�̂ @Z
a>_Zc>=?=YZcc}l=d>î@>l=c>
[?AlYZb¤BcZ_=Y>�>bŶ=?}BCAe
mkb= kYCZa=�kYZb>̂?k�==¥̂ e
b\YZ?=BZ=B?Zko=YZc¤o=mZ=Ybk�e
Ŷ=�â[?Z[kĈb]=�c>=BckoŶ�G
ukBC>cnk\=[?>=YkbZôCa>=�=k
m̂a?Ẑ=ô BCZ¦==tZcckYZ?=c>
C>Ykl=ma>d[ckY>l=?B̂@[>=ocZe
@Zq=?̂[]=bZ�>[]=[b\=Y>d>lZ?
§=Z[cZ=kd=B>o}l=Ya>Bk?}l=k
mZ�kC>̂o}l=|k?ZCc}lG
�â[?Z[kĈb~=<=b̂ Cq=>
 kYCZa=�kYZb>̂?k�==A|̂ =Y>Y
@Z[=Al>|k?>̂C=d>=|k?ZCc}oG
�akZia¤b=Zc=YZc\=?=x�koBe
YZo=YZccZo=d>?Z[̂=g̀ >?Ze
akCpG= B̂=mâoA[aZBCk=YZce
c}l=d>î@Z?=�â[?Z[kĈb]
mZdc>b=?=@G=�̂ aokG
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�Zâ?cZ?>ck\=[b\=ĉ@Z=�=?Zde
oZ|cZBC]=mZY>d>C]=B̂i\=?=mZbe
cA~=BkbAq=Y>Y=?=BY>dY>l=mk�ACq
gc>=?B¤o=BY>YA¬p=G= =?̂alZe
?}l=BY>�Y>l=A�>BCckYZ?=i}bZ
iZb]�̂ q=>=c>=Y>�>bŶ=§=ĉe
ocZ@Z¬x=c>=£CZC=a>d=ĉ=mZ[e
?¤b=�â[?Z[kĈb]=B?Ẑ@Z=lZe
d\kc>q=[kmbZo=d>=m̂a?Ẑ=ôBe
CZ=k=Ĉb̂?kdZa=?=mZ[>aZY=mZbAe
�kb= G=�G=¥̂ b\YZ?¦=�==�̂o=o}
@̂Z=k=mZd[a>?b\̂o¦
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d>?̂a�kCB\=Y>mkC>b]c}_=âe
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º>iA�YkcZ_=Z[cZB̂b]�>ĉ=ZCe
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¿ZaZ�̂ =̂oĉck̂=Zi=zcCZcke
ĉ=¶ak@Za]̂?ĉ=BbZ|kbZB]=d>
@Z[}=̂¤=a>iZC}=?=tZCZ�k@Z?Be
YZo=mZ�CZ?Zo=ZC[̂b̂ckk=A=c>e
�>b]ckY>=maZkd?Z[BC?̂ccZ@Z
A�>BCY>= kYAbZ?Z=¢G=�G=º>@Ae
C>{=ZC?̂CBC?̂cc>\q=@a>oZCc>\q
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