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@ABCDEFGAHFIAJFKACAJLAEJFMANBGODE
PQ�RSTUP�VWXYZ[\]̂_̀aXbcdXe[fgh_gaXf[]hiĵ[\
kZgaXlZ[Xmn_]][XoXl[gXpjn_\l]ijhn[Xq[W]f_ija
lZ[Xe[h[gk_ij[dXVn]XkZgX_\r_W[\aXk_g[\XlZ[
e[h[gk[jgn[ĥ[X\ZiĵXl_aXl[\\X]Z[Xk_g[\X̀[g_l[
_hsX[Z\[WXtZ\]_̂uvX[Z\XmwWxw]̂j_hs[\Xfg_\\̂[y
tZ\Xmwnn[̀[Xj_̂Xh\]XZ\Xl[\Xz[W[Z\]ij_ŝ]g_hW
[̀fg_iĵaXZ\Xl[WXkZgXZ\Xl[gX{kZ]ij[\u[ẐX|[g}
]ijZ[l[\[Xeŵw]aX~wl[nn_ĥw]Xh\lX�wr_n[X_\}
]ij_h[\Xrw\\̂[\dXY_\\X̀Z\̀X[]Xnw]XWẐX[Z\[W
rn[Z\[\XeZnWX�f[gX[Z\[\Xe[h[gk[jg[Z\]_̂udXY[g
e[h[gk[jgW_\\X�_g]̂[\X�ijh]̂[gX[grn�ĝ[Xh\]
|Z[n[XZ\̂[g[]]_\̂[XYZ\̀[XuhgXe[h[gk[jgXh\lXf[}
_\̂kwĝ[̂[Xh\][g[Xeg_̀[\Xgh\lXhWXl_]X�j[W_
e[h[gdXV\]ijnZ[�[\lXkhgl[\XkZgXZ\Xlg[ZXzghx}
x[\X[Z\̀[̂[Zn̂Xh\lXW_iĵ[\Xh\]X̀[W[Z\]_WXWẐ
l[\Xe[h[gk[jgW�\\[g\X�_g]̂[\aX�jwW_]Xh\l
~_grh]X_hsXtgrh\lh\̀]̂whgXlhgijXlZ[Xe[h[gk_}

ij[vXkZgX]ij_ĥ[\Xh\]XlZ[Xe[h[gk[jg_ĥw]X_\a
uhWX�[Z]xZ[nXl_]X�e��X���]ij̀ghxx[\s_jgu[h̀
���XWẐXl[WX��xg[Zu[g�Xh\lXl[gX��ij[g[�aXWẐXl[}
\[\XW_\X~[\]ij[\X_h]Xp\s_nn_ĥw]Xf[g̀[\
r_\\dXVh�[gl[WXf[̂g_iĵ[̂[\XkZgX|[g]ijZ[l[\[
�ijn�hij[aX[Z\X_hsfn_]f_g[]X�xgh\̀rZ]][\Xh\l
|Z[n[X_\l[g[Xz[g�̂[aXlZ[Xs�gX[Z\[\XtZ\]_̂uXkZiĵZ̀
]Z\ldXt]Xkhgl[X][jgXn_ĥaX_n]Xe[h[gk[jgW_\\
~_grh]Xl_]X~_ĝZ\]jwg\X_\W_iĵ[dX�x�̂[gXlhgs}
[̂X�[l[gX|w\Xh\]X[Z\[\X{[Ẑh\̀]fg_\lXZ\X[Z\[W
e[h[grwgfXWẐX[Z\[WXe[h[gn�]ij[gXn�]ij[\yXY_]
j_̂X̀gw�[\X�x_�X̀[W_iĵdXVhijXl[gXm[nn[gXl[g
e[h[gk_ij[Xk_gXZ\̂[g[]]_\̂vXjZ[gX̀Zf̂X[]X[Z\[
��ijn_hijk_]ijW_]ijZ\[�Xh\lXlZ[X�ijn�hij[
k[gl[\XuhWX�gwir\[\X_hs̀[j�\̀ d̂XVh�[gl[W
k[gl[\XlwĝXlZ[X�_h[g]̂wsssn_]ij[\XkZ[l[gX_hs}
[̀s�nn̂Xh\lXlZ[X�_nZ[\_ĝZ̀[\X~_g]W�\\ij[\_\}

u�̀[�X��j[WZ[}�ijĥu_\u�̀[�X_hsf[k_jĝdX�Zg
]̂_h\̂[\X\ZiĵX]ijn[iĵaX_n]XkZgXl_]X��g[]]nhŝ}
rZ]][\�X|wg̀[s�jĝXf[r_W[\aXWẐXl[]][\XqZns[
Vĥw]aX�m�]Xh\lX]ẁ_gXenh̀u[h̀[X̂[Znk[Z][X_\}
[̀jwf[\Xk[gl[\Xr�\\[\aXhWX~[\]ij[\Xl_gh\}
[̂gXuhXf[g̀[\dXtZ\XqZ̀jnZ̀ĵXk_gXlZ[X�wgs�jgh\̀
l[]XYg[jn[Ẑ[gs_jgu[h̀]aXl_]Xe[h[gk[jgW_\\
�_g]̂[\X�ijh]̂[gX[�̂g_Xs�gXh\]X_hsX��WXq�j[
_h]s_jg[\XnZ[�dX�fkwjnXkZgXk[̀[\X[Z]Z̀[gXm�n̂[
h\lXr_n̂[\X�Z\l[]X\ZiĵX][nf]̂XZ\Xl[\XYg[jn[Z}
[̂grwgfX[Z\]̂[Z̀[\Xlhgŝ[\aXk_g[\XkZgX̂gŵul[W
][jgXf[[Z\lghir̂dX{hX̀ĥ[gX�[̂ûX�f[gg[Ziĵ[\Xb
mZ\l[gXh\][g[gXmn_]][Xl[\Xe[h[gk[jgW�\\[g\
[Z\Xrn[Z\[]Xz[]ij[\rX_n]XY_\r[]ij�\dXt]Xk_gX[Z\
][jgX]ij�\[gX�wgWẐ̂_̀aX]ijg[Zf[\XlZ[XmZ\l[gXZ\
Zjg[WX�[gZiĵX�f[gXl[\X�[]hijd
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ÑÒÓÒÔÕÓÖ×ÕØÙ×ÚÒÛÜÝÒÞÓÖ×ßÒàÙÒØ×ÝÒßÒáâÖ
g[Ẑ[̂Xj_̂̂[dX�[ZXlZ[][WX�xZ[nXW�]}
][\Xuk[ZX�[_W]X|[g]hij[\aXlZ[XlZ}
ir[X�hg\W_̂̂[X_n]X[g]̂[]X�f[gXlZ[X�Z}
\Z[XuhX]ijZ[f[\aXZ\Xl[WX]ZijXYg[Z[g}
g̀hxx[\X̀[W[Z\]_WXWẐXV\n_hsX_hs
lZ[X~_̂̂[Xk[gs[\dX�ZgX]xZ[n̂[\XmZ\}
l[gX [̀̀[\Xtgk_ij][\[dXY_s�g
fg_hiĵ[\XkZgX̀ĥ[X�[_W_gf[ẐdX�Zg
j_̂̂[\X][jgX|Z[nX�x_�Xl_f[Zy
ã_ijX[Z\[gXk[Ẑ[g[\X�[][u[Ẑ

�f[gg_]iĵ[Xh\]Xeg_hX~[\r[XWẐX[Z}
\[WXgZ[]Z̀[\X�xZ\\[\\[̂udX�Zg
kh]]̂[\X̀_gX\ZiĵaXk_]Xh\]X[gk_ĝ[}

äQåæPQå��t\l[X�[x̂[Wf[gaXrhgu
|wgXl[gXVf[\ll�WW[gh\̀aX̂g_s[\
]ZijXkZgXmZ\l[gXl[gXmn_]][Xo_XZ\XZj}
g[WXmn_]][\uZWW[gaXhWXh\][g[
�[][}\_iĵXuhXf[̀Z\\[\dXVhs̀[g[̀^
]ijnh̀[\XkZgXh\][gXã_iĵn_̀[gX_hsd
V\]ijnZ[�[\lX|[g_f]ijZ[l[̂[\XkZg
h\]X|w\Xh\][g[\Xtn̂[g\Xh\lX]̂[nn̂[\
h\][g[XWẐ̀[fg_iĵ[\X��ij[gX|wgd
ã_ijX[Z\[gX[g]̂[\X�[][u[ẐX̂g_s[\

kZgXh\]XZ\Xl[gX�hg\j_nn[aXkwXeg_h
~[\r[aXh\][g[X�ijhn]wuZ_n_gf[Ẑ[}
gZ\aXl_]X~_̂̂[\]ijZ[f[\]xZ[nX|wgf[}

h\lXj_̂̂[X[Z\[Xk[Ẑ[g[Xçf[gg_}
]ijh\̀Xs�gXh\]vXtZ\[X�[_W}�n_irnZ}
\[dXt]Xk_gX\ZiĵX[Z\s_ijaX_f[gX_nn[
]ij_sŝ[\X[]aX�f[gXl_]X�_\lXuhXf_}
n_\iZ[g[\dX��jg[\ll[]][\Xf[g[Ẑ[}
[̂\X[Z\Xx__gXtn̂[g\Xh\][gXeg�j]̂�ir
|wgdXY_\_ijXx_ir̂[\XkZgXh\][g[X�_}
ij[\Xuh]_WW[\Xh\lX̀Z\̀[\XkZ[l[g
\_ijXq_h][d
YZ[][]X~_nXk�g[\XkZgXkZgrnZij
[̀g\[Xn�\̀[gXZ\Xl[gX�ijhn[X̀[fnZ[}
f[\yXY_]Xk_gXkZgrnZijX[Z\[Xh\|[g}
[̀]]nZij[X�[][\_iĵdèééêëìíîïïðëñî

Y_\_ijXf[g[Ẑ[̂[X[Z\[Xzghxx[
l_]XVf[\lfgŵX|wgaXk�jg[\lXlZ[X_\}
l[g[\XZ\XZjg[\X��ij[g\Xn_][\dXã_ij
l[WXVf[\l[]][\Xuẁ[\XkZgXlZ[
�ijn_s_\u�̀[X_\Xh\lXrh]ij[n̂[\
h\]XZ\XlZ[X�[̂̂[\dXp\][g[X�[jg[gZ\a
eg_hXmn_h]}�jZ[n[aXn_]Xh\]X[Z\[Xz[}
]ijZiĵ[X|wgXh\lXkZgX]xZ[n̂[\X[Z\[
�[Zn[XWẐXh\][g[\X�_]ij[\n_Wx[\a
f[|wgXkZgX[Z\]ijnZ[s[\d
VWX\�ij]̂[\X~wg̀[\X̂g_s[\XkZg

h\]XuhWXeg�j]xwĝXZ\Xl[gX�hg\j_nn[d
VhijXeg_hX~[\r[Xk_gXkZ[l[gXl_

[̂dXp\][g[XVhs̀_f[Xk_gaXlZ[X̀_\u[
mn_]][XlhgijXlZ[X��ij[gXl[]X�xZ\}
\[\\[̂u[]XuhX̂g_\]xwĝZ[g[\aXwj\[
l_]Xã[̂uXuhXf[g�jg[\dXY_]Xk_gX̀_\u
]ij�\X]ijkZ[gZ̀aXk[ZnXlZ[X��ij[gXh\}
[̂g]ijZ[lnZijX̀gw�Xh\lXjwijXk_g[\d
Y_uhXWh]]̂[\XkZgXh\]Xuh]_WW[\}
ĥ\aX̀[̀[\][ẐZ̀Xj[ns[\aX~ĥXW_}
ij[\aX|[ĝg_h[\Xh\lXVf]xg_ij[\
ĝ[ss[\dXt]Xj_̂X[Z\[X�[Zn[X̀[l_h[ĝa
_f[gXl_\\Xj_f[\XkZgXh\]X̀[̀[\][Z}
Ẑ̀X_\̀[s[h[ĝXh\lX̀[�hf[n̂aX_n]XkZg
[]X̀[]ij_sŝXj_f[\d
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õö÷ÞÛÔ×øÞÖ×ÜÞÖ×ÑÒàØÓùÛú
äQåæPQå���[ẐXl[gXbdXmn_]][Xj_̂XlZ[
�Z\̀hZ\rn_]][Xl[gXVnf[ĝ}�ijk[Ẑu[g
�ijhn[XWẐXl[gXx�l_̀ẁZ]ij[\XV]}
]Z]̂[\̂Z\Xp̂[XãZ[x[\f[g̀X�s_h]̂nw]�
[̀n[g\̂dXe_h]̂nw]XZ]̂X[Z\X�g_Z\Z\̀Xf[Z
l[WX[]Xl_ghWX̀[ĵaXuhgX�gwfn[Wn�}
]h\̀XlZ[X�xg_ij[XuhXf[\ĥu[\X_\}
]̂_̂̂XlZ[Xe_h]̂d
tZ\XkZiĵZ̀[gX�[]̂_\l̂[ZnXZ]̂aX]Zij

][nf]̂X̀ĥXuhXr[\\[\dX�_g_XswgWh}
nZ[ĝX[]Xs�gX]ZijX]wvX�ûijXWh]]XWZij
][nf]̂Xf[wf_iĵ[\d�Xtn_Xj_̂Xl_s�g
[Z\X�ZnlvX�Y_]XZ]̂X]waX_n]Xk[\\XZ\XWZg
[Z\[XZ\\[g[Xm_W[g_Xn�hŝXh\lXZij
WZijX][nf[gXf[wf_iĵ[d�XVhijX_hs
_\l[g[X̀ĥXuhX_iĵ[\Xh\lX]ZijXf[Z
üg̀[gXh\lX�ĥXuhXf[ghjZ̀[\aX]Z\l
�[g\uZ[n[d
YZ[XrZ\l̀[g[iĵ[\Xýwnn[\]xZ[n[

]Z\lX_WXV\s_\̀X\ZiĵXn[Ziĵ [̀s_nn[\a
lwijXj[ĥ[X][jgXf[nZ[f̂dXYZ[XmZ\l[g
j_f[\X�x_�Xl_g_\aX]ZijXZ\XlZ[X�Ẑh_}
Ẑw\[\XjZ\[Z\uh|[g][̂u[\dXVhijXlZ[
mn_]][\n[jgZ\XV\�_X~�nn[gX�f[g}
\_jWXlZ[X[Z\Xwl[gX_\l[g[Xýwnn[aXud�d
_n]XmZ\lXwl[gX_n]X~ĥ [̂gaXk_]Xs�gXlZ[
mn_]][XgZiĵZ̀XkẐuZ̀Xk_gdXYZ[XmZ\l[g
[\̂kZir[n̂[\X[Z\XZ\lZ|Zlh[nn[]X�w]}
[̂gXs�gXlZ[X��]h\̀X|w\X�gwfn[W[\a
WẐX[Z̀[\[\X�þWfwn[\d
û\Xl[gX�dXmn_]][Xr_W[\X�wuZ_n[

�xZ[n[XWẐX�ijhn]wuZ_n_gf[Ẑ[gZ\Xã_}
nZ\ZX~[\r[XjZ\uhdXûWX�[_WXuhX_gf[Z}

[̂\aXkhgl[X]x_\\[\lXh\lXZ\̂[g[]}
]_\̂X̂g_Z\Z[ĝdX{hWX�[Z]xZ[nXf[ZW
��hgWf_h�vXÿ[l[]XmZ\lXj_̂X[Z\X�[Zn
Z\Xl[gXq_\laXlZ[][]Xs�jĝXuhX[Z\[g
�n_̂̂[XWẐXq_r[\dXYZ[X_hsXl[WX�w}
l[\X�h[gXnZ[̀[\l[\X�_hrn�̂u[X]wnn[\
[̀W[Z\]_WXuhX[Z\[WXW�̀nZij]̂Xjw}
j[\X�hgWX_hs̀[]̂[nn̂Xk[gl[\dXY_]
r_\\X\hgX̀[nZ\̀[\aXk[\\X_nn[X_hs}
x_]][\Xh\lXuh]_WW[\_gf[Ẑ[\d
�Z[n[X�xZ[n[XWh]]̂[\X\_ijX[Z\[gX[g]}
[̂\Xçfh\̀]gh\l[Xl_\_ijXwj\[
�xg_ij[X̀[W[Z]̂[ĝXk[gl[\dXã_nZ\Z
~[\r[Xh\lXp̂[XãZ[x[\f[g̀aX]wXj_}
f[\XlZ[X�Z\̀hZ\[Xs�gX]ZijXl_]Xe_uẐ
[̀uẁ[\aXj_f[\XZWW[gX[Z\[X��gXs�g
h\]Xwss[\X�X\ZiĵXk[ZnXlZ[X��gXr_xĥ^
Z]̂aX]w\l[g\Xk[ZnX]Z[XZWW[gXs�gXh\]
l_X]Z\ld
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äQåæPQå��eg_̀ X̂W_\XlZ[X�ij�n[ga
k_]XZj\[\Xf[]w\l[g]X̀ĥX̀[s�nn̂a
r_\\XW_\X̀_\uXh\̂[g]ijZ[lnZij[
V\̂kwĝ[\Xj�g[\dXY[\XW[Z]̂[\
�ij�n[g\Xl[gXofXs_nn[\X]wswĝXlZ[X|[g}
]ijZ[l[\[\X�gw�[r̂[X_h]XZjg[g
�ijhnu[ẐX[Z\d
YZ[X{Zgrh]kwij[XWẐX{Zgrh]X{_xx

{_g_xXZWXgZ[]Z̀[\X{Zgrh]u[n̂aX_\X�g_}
x[uaXýwx[}�rZxxZ\̀aX�wZaXVrgwf_̂Zr
h\lX|Z[n[]XW[jgX�Xl_g_\X[gZ\\[g\
]ZijXlZ[X�ij�n[gX][jgX̀[g\[dX~_\ij[
l[\r[\X]wswĝX_\XlZ[X_hsg[̀[\l[X�[}
][\_iĵXuhWXVf]ijnh]]Xl[gXuk[Ẑ[\
mn_]][Xwl[gX_\Xl_]XZ\̂[g[]]_\̂[X|Z[g}
k�ijZ̀[X{[Ẑh\̀]xgw�[r̂Xl[gX�[Z\}
j[ZW[gXã_ijgZiĵ[\dXVhijXZ\Xl[\
�_h][\XrwWW X̂r[Z\[X�_\̀[k[Zn[
_hsd

Q��������²�
��������
ÿ[l[Xmn_]][\]̂hs[Xr_\\X�[l[X�wij[
_\X[Z\[WXf[]̂ZWW [̂\X�_̀XZ\Xl[g
[g]̂[\X̀gw�[\X�_h][XZ\XlZ[X�ij�n[g}
f�ij[g[ZX̀[j[\dXVhsXrn[Z\[\X��\r[\
h\lX�Ẑu]�ir[\Xr_\\XW_\X̀[W�̂nZij
��ij[gXs�gXzgw�Xh\lXmn[Z\Xn[][\

g[\dXã[f[\Xf[]w\l[g[\XVh]sn�̀[\
Z]̂X_hijX_WXã_ijWẐ̂_̀Xh\][g[
�ijhn[X\ZiĵXn[[gaX]w\l[g\X|wnn[gX�[}
f[\dXe_]̂X_nn[X�ij�n[gXl[gXofXf[]h}
ij[\Xk�jg[\lXZjg[gX�ijhnu[ẐX[Z\[
VzdX�[gX̀[g\[X�xwĝXW_iĵaXr_\\
eh�f_nnaX�_lWZ\̂w\Xh\lXqwir[þ
]xZ[n[\dXû\X[Z\[WXÿ_jgX̀_fX[]X[Z\[
qZx}qwx}VzXh\lX[Z\[X�_\u}Vzd
~_\ij[X�ij�n[gXj_f[\X�ij_ijX̂g_Z}
\Z[ĝaX|Z[n[X]̂hlZ[g[\X�j[_̂[g]̂�ir[
[Z\aX]Z\̀[\XZWX�jwgXwl[gXr�\\[\
WẐ̂n[gk[Zn[X̀ĥXVrrwgl[w\X]xZ[n[\d

���²�T³̧ �¶·�²º��
û\XW_\ij[\XVz]X[gn[f̂XW_\X][jg
|Z[nXVfk[ij]nh\̀XkZ[Xf[ZWXmZl]}
�nhfaXkwX�Zuu_X̀ [f_ir[\XkZgla
�ijnẐ̂]ijhjn_hs[\Xwl[gX[Z\XeZnWX_hs
l[WX�gẁg_WWX]̂[ĵdXYZ[Xmn_]][Xof
sZ\l[̂X[]X̀ĥaXl_]]Xs�gX�[l[]XmZ\lX_\
l[gXV��X�[l[]Xÿ_jgX[Z\[Xx_]][\l[XVz
l_f[ZXZ]̂dXûWXý�irfnZirX]_̀[\XkZg
�Z[ĝrn�]]n[gXkZ[XkZgX[]XZ\Xh\][g[W
�ijhnnZ[lXwŝX]Z\̀[\vX�p\][g[X�ijhn[
Z]̂XlZ[X��[]̂[�aXl[\\XjZ[gXs�jn[\XkZg
h\]X̀ĥy� èééêëìíîïïðëñ�

�[]̂]̂_l̂X[gshjg[\XkZgX|wWX�t\̂[\}
�̂̂[g�aXl[WX{h̀aXl[gXsg�j[gX�[Z\}
j[ZWXh\lX�Z[g\j[ZWX|[gf_\lXh\l
n[Zl[gX|Z[n[\Xt\̂[\aXlZ[X]ZijXZ\Xl[\
~_̂]ijxs�̂u[\X|[g̀\�̀ [̂\aXl_]X�[}
f[\Xrw]̂[̂[dXVhsXl[WX~h][hW]}
]ijZssXZWXã[ir_gXZ\X~_\\j[ZWXf_]}
[̂n̂[\XkZgX�ijZss]Wwl[nn[Xh\lXnZ[�[\
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\ZiĵX_WX�gw�[r̂
[̂Zn\[jW[\Xrw\\}
[̂\aXkhgl[X[Z\
\[h[gX�[gWZ\XZW
~�guX_\̀[fŵ[\d
YZ[X Vnf[ĝ}
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