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RSTUVWXYZ[\XW]TT]̂W_UT̀XaZ
bUcUdYX[eTf[_gUh\iVf[j[̂TUVk
VYlm[YS_gUnh\iVf[oY[ocYpcUbb]
qUX̂YlUm[ocYlYe\WVf[V[rssr
pYeUt[upY[pTUlXUf[[v]T̀[w[lafk
l\Ẁ[e]W]Z[V[laVŶ\b\[\XW]Tk
T]̂W_UT̀Xab\[VoYVYSXYVWfb\[\
\XW]c]VYb[̂[VUbYVWYfW]T̀XYZ
oYxXUlUW]T̀XYZ[[e]fW]T̀XYVW\t
yUcUdYX[\XW]c]V]X[\[oYT]x]X
X][WYT̀ Ŷ[eTf[c]SfWm[XY[\[eTf
o]eUpYpYlt[z]è[xe]V̀[bY{XY[X]
WYT̀ Ŷ[oYYShUẀVf[V[̂YTT]pUb\m
XY[\[[oYe]T\ẀVf[lo]gUWT]X\fk
b\m[YoaWYbm[YSV_e\Ẁ[lYTX_nk
h\][lYocYVat[zV]pY[xU[o]c\Ye[V
rssr[oY[rs|}[pYea[l[\XW]TT]̂k
W_UT̀XYb[bUcUdYX][oc\XfTY
_gUVW\][SYT]][r~[WaVfg[�̂YT̀k
X\̂Yl[�nb]XV̂YpY[c]p\YXUt
z[e]̂USc][XU[|skZ[YSTUVWXYZ
bUcUdYX[oY]iUT\[\[XU�\[l\̂_k
TYlV̂\][�̂YT̀X\va�[�U�U[�Uk
xe�ĉ\XU[\[�UVWf[�]c]Scf̂YlU
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�z��[�[|m[j[�S�[̂TUVV�t[�Y[ WYk
pY[ WUoU[e]lYĝ\[_Vo]�XY[ocYk
�T\[o]claZ[W_c[bUcUdYXU[[w
cUZYXXaZt[�]T]pUv\Z[l[�nb]X\
VYScUTYV̀[bXYpYm[lV]i[cUxb]Vk
W\T\[l[�¡]Sfg̀]Z[c]Vo_ST\̂]�t
qXÛYbVWlY[_gUVWX\̂Ylm[\pcam
\XW]c]VXUf[ocYpcUbbU[[w[lV�
 WYm[̂YX]gXYm[xUoYbX\TYV̀
¢T]̂VUXec][\[�UVW]t[�Y[pTUlk
XY][SaTY[lo]c]e\[w[|ss[b\X_W
XU[c]�]X\][̂YXWcYT̀XYpY[xUeUk
X\f[oY[g]Wac�b[oc]eb]WUb�
c_VV̂Yb_[fxâ_m[bUW]bUW\̂]m
T\W]cUW_cXYb_[gW]X\n[\[Ŷc_k
{Unh]b_[b\c_t[qe]V̀[_g\WalUk
T\V̀[X][WYT̀ Ŷ[xXUX\fm[[XY[\
pcUbYWXY]m[\[ocUl\T̀XY][YdYck
bT]X\][cUSYWat
£[ WYb_[�̂YT̀X\v[pYWYl\TU[\i
_g\W]T̀X\vU[¢TTU[¤]cbUXYlXU
¤YXgUcYlUt[R[VlY\i[lYVo\WUXX\k
vUi[YXU[YWxalU]WVf[iYcY�Y�[YWk
T\gX\vam[TnSYxXUW]T̀Xa]m[_Vk

o]lUnW[X][WYT̀ Ŷ[_g\ẀVfm[XY[\
xUX\bUẀVf[WUXvUb\m[�UVWf
]h�[\[lYT]ZSYTYb[_lT]̂TUV̀m
\b[lV�[\XW]c]VXY[\[V[X\b\[\Xk
W]c]VXYt
¥Y[\WYpUb[bUcUdYXU[�c_VV̂\Z
fxâ�[[�UVWf[�]c]Scf̂YlU[xUk
XfTU[o]clY][b]VWY¦[�YbYZ[e]k
lYĝ\[oc\l]xT\[oc\xa[\[oYeUck
\̂[\[bXYpYkbXYpY[lo]gUWT]X\Zm
ŶWYca][xUoYbXfWVf[XUeYTpY[\
VWUX_W[[VW\b_TYb[eTf[XYlai[oYk
S]e[\[eYVW\{]X\Zt[¢[XUb[iYg]Wk
Vf[oY{]TUẀ[�UVW][\[�U�][[WlYck
g]V̂\i[e]cxUX\Zm[_Vo]iYl[l
b\c][xXUX\Zm[oYVWYfXXYpY[VUk
bYVYl]c�]XVWlYlUX\ft[¢[¢TT]
¤]cbUXYlX][w[WUTUXWT\lai[_g]k
X\̂Yl[\[oYS]e[XU[YSTUVWXYb
_cYlX]t
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´\W]T\[b_X\v\oUT̀Xai[cUZk
YXYl[�nb]XV̂YZ[YSTUVW\[VbYk
p_W[_xXUẀ[Y[XUocUlT]X\fi
cUxl\W\f[UpcYocYba�T]XXYk
pY[̂YboT]̂VU[c]p\YXU[XUocfk
b_n[YW[Vo]v\UT\VWYlt[z[cUbk
Ûi[laoYTX]X\f[oTUXU[b]cYok
c\fW\Z[oY[c]UT\xUv\\[oYVTUk
X\f[p_S]cXUWYcU[�nb]XV̂YZ
YSTUVW\[e]oUcWUb]XW[UpcYk
ocYba�T]XXYpY[̂YboT]̂VU
YSTUVW\[V[fXlUcf[oY[\nX̀
rs|j[pYeU[ocYlYe\W[V]c\n
o_ST\gXai[lVWc]gt
qU[ WYW[o]c\Ye[c_̂YlYe\W]k
T\[\[Vo]v\UT\VWa[e]oUcWUk
b]XWU[oYV]WfW[lV][cUZYXa[c]k
p\YXUt[�U[lVWc]gUi[oTUX\c_k
]WVf[YVl]W\Ẁ[lYocYVa[YVXYlk

Xai[XUocUlT]X\Z[cUxl\W\f
UpcYocYba�T]XXYpY[̂Ybok
T]̂VU[�nb]XV̂YZ[YSTUVW\[l
rs|jµrsrs[pptm[oYxXÛYb\Ẁ
{\W]T]Z[V[b]cUb\[pYV_eUck
VWl]XXYZ[oYee]c{̂\[V]T̀V̂Yk
iYxfZVWl]XXYpY[ocY\xlYek
VWlUm[U[WÛ{][cUVV̂UxUẀ[YS
YcpUX\xUv\\[lxU\bYe]ZVWl\f
cUSYWYeUW]T]Z[V[UpcUcXab\
_g]SXab\[xUl]e]X\fb\[oY
lYocYVUb[ocYiY{e]X\f[ocYk
\xlYeVWl]XXai[ocÛW\̂m[xÛk
c]oT]X\f[Vo]v\UT\VWYl[XU
V]T][\[Wtet
�U[lVWc]g\[oc\pTU�UnWVf
pTUla[oYV]T]X\Zm[e]o_WUWam
c_̂YlYe\W]T\[\[Vo]v\UT\VWa
V]T̀iYxoc]eoc\fW\Zm[XUg\XUk

nh\][d]cb]cam[pTUla[T\gXai
oYeVYSXai[iYxfZVWlm[cUSYWX\k
\̂[YcpUXYl[¢¥£t
¥YVT][ocYl]e]X\f[YSh]Z
lVWc]g\[XU[SUx][l]e_h\i
oc]eoc\fW\Z[cUZYXYl[VYVWYk
fWVf[]h�[\[W]bUW\g]V̂\][V]k
b\XUcakVYl]hUX\ft[qe]V̀
bY{XY[_xXUẀ[Y[oYcfê][oc]k
eYVWUlT]X\f[V_SV\e\Z[XU
VWcY\W]T̀VWlY[\[oc\YSc]W]k
X\][{\T̀f[bYTYeab[V]b̀fb
\[Vo]v\UT\VWUbm[ocUl\T̀XYb
l]e]X\\[S_ipUTW]cV̂YpY[_g�k
WUm[o]c]eYlai[W]iXYTYp\fi
V]T̀V̂YiYxfZVWl]XXYpY[ocYk
\xlYeVWlUt
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�Û[XUxalU]WVf[XYlaZ[oYVWm
ŶWYcaZ[cUxb]VW\T[l[VlY�b[STYk
p][p_S]cXUWYc[�nb]XV̂YZ[YSTUk
VW\[zTUe\b\c[Â̂_�]lt[RX[[oc\k
xalU]W[x]bTf̂Yl[oc\XfẀ[_gUVk
W\][l[dYcb\cYlUX\\[ocUxeX\gk
XYZ[ocYpcUbbam[oYVlfh�XXYZ
ÃskT]WX]b_[nS\T]n[c]p\YXUt
��Tf[lV]i[XUV[rs|j[pYe[VlfxUX
VY[xXÛYlab[VYSaW\]b[µ[|j[Ulk
p_VWU[XU�]Z[TnS\bYZ[YSTUVk
W\[\VoYTX\WVf[V]b̀e]VfW[T]W¦
¥c]eTUpUn[lUb[l̂Tng\ẀVf[l
cUSYW_[\[XUoYTX\Ẁ[oTUX[ocUxk
eX\gXai[b]cYoc\fW\Z[VlY\b\
\e]fb\t[�YYShU[ba[VbY{]b
Ve]TUẀ[nS\T]Z[oYkXUVWYfh]b_
XUcYeXab�m[kk[lacUx\T[bX]X\]
p_S]cXUWYct
zTUe\b\c[Â̂_�]l[oYeg]ĉk
X_Tm[gWY[ÃskT]W\][kk[ WY[lYxbY{k
XYVẀ[oŶUxUẀ[W]i[Tne]Zm[YVYk
S]XXY[l]W]cUXYlm[̂YWYca]
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Yg]X̀[bXYpY][Ve]TUT\[eTf[VWUk
XYlT]X\f[\[cUxl\W\f[�nb]XV̂YZ
YSTUVW\t[�¥c]eTUpUZW]m[Y[̂Yb
X_{XY[cUVV̂UxUẀ[[V[lU�]Z[WYgk
\̂[xc]X\f�m[kk[o\�]W[YXt
¥Y[VTYlUb[pTUla[c]p\YXUm[l
 WYb[pYe_[l[pYcYeUi[\[cUZYXUi
YSTUVW\[oTUX\c_nWVf[̂YXv]cWk
Xa][ocYpcUbbam[W]bUW\g]V̂\]
b]cYoc\fW\fm[VbYWcak̂YX̂_ck
Vam[l\̂WYc\Xam[̂YXd]c]Xv\\m
dYWYlaVWUl̂\m[̂YX̂_cVa[e]WV̂Yk
pY[c\V_X̂Um[̂X\{Xa][laVWUl̂\m
VoYcW\lXa][VYc]lXYlUX\ft
��Y[ocUxeXYlUẀ[S_e]b[X]
cUe\[ocUxeX\̂Um[U[eTf[WYpYm[gWYk
Sa[fĉY[oŶUxUẀ[SYpUW]Z�_n
\VWYc\n[XU�]Z[x]bT\m[V_èSa
x]bTf̂Yl�m[kk[YScUW\T[lX\bUX\]
p_S]cXUWYc[\[lacUx\T[XUe]{e_m
gWY[ocUxeX\̂[YSÉ]e\X\W[lV]i
{\W]T]Z[�nb]XV̂YZ[YSTUVW\t
���°°Ê°��Ë��������������

M##�#��������Á#� ������N����

�U[ocY�]e�]b[XU[eXfi[xUV]k
eUX\\[oc]x\e\_bU[c]p\YXUT̀k
XYpY[ocUl\W]T̀VWlU[p_S]cXUWYc
zt[Â̂_�]l[oYVWUl\T[o]c]e[YcpUk
XUb\[lTUVW\[�nb]XV̂YZ[YSTUVk
W\[xUeUg\[XU[rs|j[pYe[\[XU[o]ck
Vo]̂W\l_[eY[rs|Ì[pYeUt
�lY]b_[o]clYb_[xUb]VW\W]k
Tn[�t[�]lg\̂[pTUlU[c]p\YXU
oYc_g\T[YScUW\Ẁ[VUbY][V]c̀k
�xXY][lX\bUX\][XU[W][oŶUxUk
W]T\[l[VYv\UT̀XYZ[Vd]c]m[oY
ŶWYcab[]h�[oc]eVWY\W[eYk
S\ẀVf[�ocYcalU�t[¥c]{e]
lV]pYm[X_{XY[XUZW\[lYxbY{XYk
VW\[V_h]VWl]XXY[VX\x\Ẁ
Vb]cWXYVẀ[YW[lX]�X\i[oc\k
g\Xm[YVYS]XXYm[l[c]x_T̀WUW]
eYcY{XYkWcUXVoYcWXai[ocYk
\V�]VWl\Zt[¥Y[VWUW\VW\̂]m[l
�nb]XV̂YZ[YSTUVW\[Vb]cWk
XYVẀ[XUV]T]X\f[YW[lX]�X\i
oc\g\X[xU[oYVT]eX\][ofẀ[T]W
VX\x\TUV̀[SYT]][g]b[XU[g]Wk
l]cẀm[XY[oYkoc]{X]b_[YVWU�Wk
Vf[eYVWUWYgXY[laVŶYZ�[l[rs|}[pt
YXU[VYVWUl\TU[|}Ímr[VT_gUf[XU
|ss[WaVfg[g]TYl]̂t
�]pYeXf[l[c]p\YX][bXYpY]
Ve]TUXY[eTf[_̂c]oT]X\f[xeYk
cYl̀f[Tne]Zt[ÎYT]][YcpUX\xYk
lUXXY[\[Yo]cUW\lXY[VWUT\[cUk
SYWUẀ[b]e\v\XV̂\][_gc]{e]k
X\fm[l]e_h\][o]cl\gXaZ[oc\k
�bt[¥TUXYlUf[e\VoUXV]c\xUk
v\f[oYxlYTf]W[YSXUc_{\Ẁ[X]k
SYT̀�\][XUc_�]X\f[l[cUSYW]
YcpUX\xbU[\[oc]eYWlcUW\Ẁ
oYflT]X\][V]c̀�xXai[xUSYT]k
lUX\Zt[¡Uxl\lU]WVf[b]e\v\XU
laVŶ\i[W]iXYTYp\Zt[�Y[SalUk
]Wm[gWY[lV][ W\[_V\T\f[o]c]g�ck
\̂lU]W[WcUp\g]V̂Uf[VT_gUZk
XYVẀ[XU[eYcYp]m[XU[ocY\xlYek
VWl][\T\[l[SaW_t
�b]cWXYVẀ[YW[lX]�X\i[oc\k
g\X[VX\{U]W[\[Y{\eU]b_n
ocYeYT{\W]T̀ XYVẀ[{\xX\
Wnb]Xv]lt[ÏWYSa[o]c]TYb\Ẁ
V\W_Uv\nm[X]YSiYe\bY[l[ST\k
{UZ�\][pYea[ÛW\l\x\cYlUẀ
ocYd\TÛW\̂_[eYcY{XYkWcUXVk
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oYcWXai[ocY\V�]VWl\Zm[̂YXWk
cYT̀[xU[VYSTne]X\]b[W]iX\̂\
S]xYoUVXYVW\t
uh�[YeXU[xUeUgUm[̂YWYc_n
oc]eVWY\W[c]�UẀ[l[VUbY]
ST\{UZ�]][lc]bfm[ WY[V_h]k
VWl]XXY][VX\{]X\][bTUe]Xk
g]V̂YZ[Vb]cWXYVW\t[ÑYWf[_{]
V]pYeXf[ WYW[oŶUxUW]T̀[l[�nk
b]XV̂YZ[YSTUVW\[X\{][Vc]ek
X]cYVV\ZV̂YpY[�Ìmj�[\[VYVWUlk
Tf]W[Ãm}[VT_gUf[XU[|sss[e]W]Zm
cYe\l�\iVf[{\lab\m[XY[]h�
X][eYVW\pU]W[oTUXYlYpY[_cYlk
Xf[eTf[XU�]pY[c]p\YXUt
¤_S]cXUWYc[oYc_g\T[WÛ{]
ocYeYT{\Ẁ[cUSYW_[oY[T\̂l\k
eUv\\[Yg]c�eXYVW\[l[e]WV̂\]
VUea[eTf[e]W]Z[YW[oYT_WYcU[eY
Wc�i[T]Wt[��_{XY[X][WYT̀ Ŷ
VWcY\Ẁ[XYla][e]WVUeam[XY[\
cUxl\lUẀ[gUVWXa][eY�̂ YT̀k
Xa][_gc]{e]X\fm[kk[V̂UxUT[YXt
µ[z[YSTUVW\[]VẀ[xU\XW]c]VYk
lUXXa][Tne\m[VYxeUXU[UVVYv\k
Uv\fm[]VẀ[\[{]TUX\][cUSYk
WUẀt[�_{XU[e]ZVWl]XXUf[ocYk
pcUbbU[oYee]c{̂\�t
�lY]b_[xUb]VW\W]Tn[[ut[qUk
SYTYWXYb_[pTUlU[c]p\YXU[oYk
c_g\T[lX]VW\[oc]eTY{]X\f[oY
\VoYT̀xYlUX\n[\Xl]VW\v\k
YXXai[lYxbY{XYVW]Z[xUVWk
cYZh\̂Yl[oc\[VWcY\W]T̀VWl]
XYlai[VUe\̂Yl[\[�̂ YTt[£cYb]
WYpYm[o]claZ[xUb]VW\W]T̀[p_k
S]cXUWYcU[VYlb]VWXY[VY[VlYk
]Z[̂YTT]pYZ[Rt[£_xX]g]lV̂\i
S_e]W[c]�UẀ[lYocYV[oYlak
�]X\f[̂Ug]VWlU[cUSYWa[Snek
{]WXai[YcpUX\xUv\Zm[SYT]]
 dd]̂W\lXab[\i[W]cc\WYc\k
UT̀Xab[cUVoYTY{]X\]b[�V
_g�WYb[bX]X\f[b]VWXYpY[XUV]k
T]X\f�t
Ò]T\[YSYxXUg]Xam[W]o]c̀
YX\[eYT{Xa[XUZW\[YWcU{]X\]
l[oTUXUi[\[c]UT̀Xai[e]TUim[̂Yk
WYca][Wnb]Xva[VbYp_W[Yv]k
X\Ẁ[XU[ocÛW\̂]t
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CaGDLÔ?LBGUeLG@M?R?DA@?SGK
@RS@]\?C[SG̀GFLÔ?VFUEGH]G
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DA?DLgW?TCF̂VC?COVAZ?CO?SA@[]K
FGDLM?@LF\?OCF̂VC?VCDaGDOSAaLM
DA?IFAHDCB?[CZHCFLO?LZNG_AÔ
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BFÀYLg?VFA@@CH\?RF]NVL?DA
FLaAg?SGNMOLYGV?�?H@�?ICHCK
SLFC?C?OCB\?EOC?H?aGDOSG?̀CK
[CFDLOGF̂DCIC?CNSAZCHADLM?L
SAZHLOLM?̀GOGP?HC?HOCSDLV\?o�
MDHASM\?@C@OCLO@M?DGCN]ED]P
[SAZ̀DLVW
>?fOCO?[SAZ̀DLED]P?̀GD̂
sOASCIC?dCHCIC?IC̀A?H?HG@�K
FCG?ZLBDGG?[ROGYG@OHLG?SGNMO
@C[SCHC_̀AFL?�GOGFLaA?��W?dW
 LOCHA\?[G̀AICIKCSIADLZAOCS
aGDOSA?̀C[CFDLOGF̂DCIC?CNSAK
ZCHADLM?L?SAZHLOLM?̀GOGP�\?�GK
YLP?L?hLVLBCSA?�QGDL@?¡CBMK

�tx¢£|t
¤�¥{tt
�¦�t�tx�y�t

VCH?L?�F�DA?�]EVCH@VLg\?REAK
@ODLVL?OGAOSAF̂DCP?@OR̀LL
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ICFCH]?̀RBAÔ\?[SAHLF̂DC
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VS]Ô?@[C@CNDC@OL?BAF]YGPW








��
ª	�«¬��	

�w
x{�¥­t®?HC?HSGBM

[SAZ̀DLVA
|̄�|
�¤
w�°�yw
±�����

?


£|z{|t

�|£|zt{�t
?��|�£|
¦zt

}|£tt
�|£|y�²
{~
xw¥|�|

x£|z{|�|

�
|�yt�²
x�yt{{|�|

y
z�y|�{|y|�x�yt
¤�¥{t²x�|u£|y|�|
�t��|�w�
�|�yt�t{~

��|��
�w}|�~

¤w
��|�t���u
³́µ¶
�|��

�
�|¥·
­w­w̧
x��¦w¹�̧ 
xt�|�{̧
{w
ºt�¥w°
�wu|{w
¥~
�|��|x�£�
�wxx­w¤w��
�£wy{|�|
x�t¹�w£�²
x�w
¦��wy£t{�̧
xt£�x­|�|
°|²
¤̧ux�yw
��­¦£|yx­|�|
�wu|{w
����

¬«����»�
¼
�w­|y~
�t¤¦£��w�~
�w}|�~
ºt�¥
¤w
��|�t��¦½
�|£|y�{¦
¤�¥|y­�
x­|�w·
�
­w­�t
­|££t­²
��y~
x��wy£̧½�x̧
£¦v�t¾
�?h?@C_AFGDLU\?[CVAZAOGFL?H
COSA@FL?_LHCODCHC̀@OHA?@DL_GK
D]?H??@SAHDGDLL?@?[SG̀]̀ ReLB
IC̀CBW?dG?R̀AFC@̂?@CgSADLÔ?DA
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DC@Ô?̀CPDCIC?@OÀAW?dA?[SC̀RVK
OLHDC@Ô??VCSCH?H?ZDAELOGF̂DCP
@OG[GDL?[CHFLMFL?[CVAZAOGFL
HC@[SCLZHC̀@OHA?@OÀA\?CDL?HC
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VCSCH?L?CN¿�BCH??[SCLZHC̀LBCP
_LHCODCHC̀EG@VCP??[SC̀RVaLL\
SRVCHC̀@OHR?@GF̂gCZ[SG̀[SLMK
OLP\?@[GaLAFL@OAB?gCZMP@OH?DGK
CNgC̀LBC?[SCHG@OL?ADAFLZ?SAK
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