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hT]dWP+_[+_Q][UVW+[+_[+TPP[PPW]TZ[YRWX+_[+Z[Zu]WP+WS+wSĝ[P+eQYhSfT_WP+TW+��­Æ®�+�T]Ra+��X+_T
�[PWfSUVW+Y�+Ç�����+_W+jo�X+hWZ+][_TUVW+_T_T+\[fT+�[PWfSUVW+Y�+È������a
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PQ+RSTUVUSW+XUYZ[W+\+]W+]̂ [W_̀ +̂̂a_WbcZ[TaYW

PQdQ+e+fghighj+fgklmmgnog+fl+lpqgol+fghoj+rsksojtul+klmmgmv+w+klnoj+fg+mgkxmhlh+ghigkyzsklh
klnhs{njflh+nl+|mtj}gnol+fghoj+~lmog�+nl+�ml{mj}jh+fg+�mjpjr�l�+���������������������+�
�xr{j}gnol+fg+~jxhjh+g+�ghoul+ef}snshomjos�j+nl+�hojfl+fg+�jol+�mlhhl+g+nl+�rg}gnol+fg
�ghighj�+�����������+�+ehhsnjoxmj+fg+�gms�fsklh+g+enxsfjfgh�

PQ��+�ls+g}sosfj+g}+�����������+j+�loj+fg+�}ign�l+fl+osil+lmfsnvmsl�+sfgnoszskjfj+igrl+n�}gml
����Zc��dd���+nl+�jrlm+fg+a�+d �QPdd���+¡kgnol+g+¢xjmgnoj+g+hgsh+}sr�+¢xsn�gnolh+g+ln£g+mgjsh¤�+w
klnoj+fj+flojtul+lmtj}gnovmsj+jnogmslm}gnog+ghigkszskjfj�+�shjnfl+fjm+jognfs}gnol+wh
fghighjh+fgklmmgnogh+fj+g¥gkxtul+fl+~lnomjol�

�Q+RSTUVUSW+Vc¦[W+\+]WV+̂§aŸW_©cV+]W+R̂ Z[aW[W]W

�QdQ+�jmj+l+zsgr+kx}ims}gnol+fghog+klnomjol�+j+R̂ Z[aW[W]W+hg+kl}iml}gog+j�

�QdQdQ+~x}imsm+g+zj£gm+kx}imsm+olflh+lh+imj£lh+g+klnfstªgh+ghojpgrgksflh+nl+�mlqgol+«vhskl+g
�gm}l+fg+~lnomjol¬

�QdQ�Q+~x}imsm+g+zj£gm+kx}imsm+olflh+lh+imj£lh+g+klnfstªgh+ghojpgrgksflh+nghog+�mlqgol
«vhskl+g+nl+�gm}l+fg+~lnomjol¬

�QdQ­Q+ehhx}sm+snogsmj+g+olojr+mghilnhjpsrsfjfg+o®knskj+igrj+g¥gkxtul+flh+hgm�stlh¬

�QdQ Q++̄gosmjm+j+klmmghilnfgnog+nloj+fg+g}ign�l�+nl+imj£l+fg+jo®+�+¡ksnkl¤+fsjh+�ogsh�
ji�h+nloszskjtul+igrj+hgtul+kl}igognog¬

�QdQPQ+�nkj}sn�jm+j+klmmghilnfgnog+nloj+fg+g}ign�l+fg�sfj}gnog+fjojfj+g+mgkspjfj�
ilm+ighhlj+rg{jr}gnog+�jpsrsojfj�+nl+imj£l+}v¥s}l+fg+jo®+�+¡flsh¤+fsjh+�ogsh�+ji�h
nloszskjtul+igrj+hgtul+kl}igognog+ilm+}gsl+fg+°±²³́µ¬

�QdQ�Q+�jmjnosm+¢xg+lh+klnog�flh+klnomjojflh+zs¢xg}+w+fshilhstul+fl+~lnomjojnog+ijmj+¢xg
ghog+�sjpsrs£g+l+jkghhl+�sj+snomjngo�+hs}xrojngj}gnog�+j+olflh+lh+}j{shomjflh�+hgm�sflmgh�
ghoj{svmslh+g+ogmkgsms£jflh+fl+�mspxnjr+̄g{slnjr+�rgsolmjr+fg+�jol+�mlhhl�+fxmjnog+olfl
igmylfl+fg+�s{¶nksj+klnomjoxjr�+�+¡hgog¤+fsjh+ilm+hg}jnj�+��+¡�snog+g+¢xjoml¤+�lmjh+ilm+fsj¬

�QdQ·Q+�jmjnosm+l+jkghhl+fg+}j{shomjflh+g+hgm�sflmgh�+img�sj}gnog+kjfjhomjflh�+jlh
klnog�flh+klnomjojflh+�sj+°̧¹º³»°¹�+}gfsjnog+xhxvmsl�hgn�j¬

�QdQ�Q+�lmngkgm+ghojoyhoskjh+fg+jkghhl+jlh+klnog�flh+klnomjojflh¬

�QdQ¼Q+�nkj}sn�jm+ilm+°±²³́µ�+jl+zshkjr+fl+klnomjol�+hg}img+¢xg+�lx�gm+joxjrs£jtul+fg+rs�mlh
nj++�rjojzlm}j+��mx}+fg+~ln�gks}gnol+�xmyfskl+fj+«sprslogkj+�s{sojr+��mx}¬

�QdQd�Q+�shilnspsrs£jm+hxilmog+o®knskl�+�sj+ogrgzlng�+fg+hg{xnfj+j+hg¥oj�zgsmj�+fg+½+wh+�½
�lmjh�+�lmvmsl+lzsksjr+fg+«mjhyrsj����+lpqgos�jnfl+j+mghlrxtul+g+l+ghkrjmgks}gnol+fg
imlprg}jh+g+f��sfjh+¢xjnol+jl+klnog�fl+klnomjojfl¬

�QdQddQ+¾nfskjm�+nl+jol+fj+jhhsnjoxmj+fghog+~lnomjol+g+hg}img+¢xg+lklmmgm+jrogmjtul�+x}
imgilhol+ijmj+mgimghgnov�rj+igmjnog+l+~lnomjojnog+snzlm}jnfl+gnfgmgtl�+ogrgzlng�+zj¥+g
klmmgsl+grgom¿nskl�+ijmj+jkl}ijn�jm+g+zshkjrs£jm+j+g¥gkxtul+fghog+~lnomjol¬

�QdQd�Q+¾nzlm}jm+s}gfsjoj}gnog+jl+�̄����+j+lklmm¶nksj+fg+¢xjr¢xgm+imlprg}j+o®knskl�+¢xg
�gn�j+lkjhslnjm+j+snfshilnspsrsfjfg+fl+imlfxol+lpqgol+fl+klnomjol¬

�QdQd­Q+ehhx}sm+olojr+mghilnhjpsrsfjfg+ilm+¢xjsh¢xgm+¿nxh+fgklmmgnogh+fg+}jmkjh�+mg{shomlh+g
ijognogh�+mgrjos�lh+jl+lpqgol+fl+zlmngks}gnol+fl+pg}+klnomjojfl¬
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PQRQRSQ+TUUVWXY+XZ[\]Ŷ_+Y\ÙaZÛbX_Xĉ c\+̀\_aU+ĉ ZaU+d̂ VÛcaU+e+fZXga+aV+̂+[\Yd\XYaU+Ẑ
Ỳ\U[̂hga+caU+U\YiXhaU+daZ[Ŷ[̂caUj+XZd_VUXi\+̀aY+̂dXc\Z[\Uj+WaY[\Uj+̀\Yĉ U+aV+c\U[YVXhk\Uj
XU\Z[̂Zca+̂+fZXga+c\+[aĉ U+\+lV̂ XUlV\Y+Y\d_̂W ĥk\U+dmi\XUj+dYXWXẐ XU+aV+[Ŷb̂ _nXU[̂U+lV\
àUÛW+UVY]XYj+daZoaYW\+a+cXÙaU[a+ZaU+̂Y[X]aU+pq+\+prj+ĉ +s\X+Zt+uvvvwrxxyz

PQRQR{Q+|\YWX[XY+̂a+U\YiXcaY+ca+}~���}j+Y\ÙaZU�i\_+̀\_̂+oXUd̂ _X�̂hga+ca+daZ[Ŷ[aj+a+̀ac\Y+c\
UVU[̂Yj+Y\dVÛYj+W Ẑĉ Y+c\Uô�\Yj+W Ẑĉ Y+Y\ô�\Y+lV̂ _lV\Y+U\YiXha+lV\+Zga+\U[\�̂+c\
d̂aYca+daW+̂ U+ZaYW Û+\Ù\dmoXd̂ U+aV+[�dZXd̂ U+c\[̂_n̂ ĉ U+Za+TZ\�a+|Ya�\[a+��UXdaj
oXd̂ Zca+d\Y[a+lV\j+\W+Z\ZnVW +̂nX̀�[\U\j+̂+\i\Z[V̂ _+ô_[̂+c\+oXUd̂ _X�̂hga+ĉ +̀ Ŷ[\+ca
�aZ[Ŷ[̂Z[\+\�XWXY�+̂+\W Ỳ\Û+ĉ U+Y\ÙaZÛbX_Xĉ c\U+c\daYY\Z[\U+ca+daZ[Ŷ[aj+daYY\Zca
àY+daZ[̂+ĉ +W\UW +̂[aĉ U+̂U+c\Ù\ÛU+\W+Ŷ�ga+caU+U\YiXhaU+̂+c\Uô�\Y+aV+Y\ô�\Yz

PQRQRPQ+�aZd\c\Y+]̂ ŶZ[X̂+̂+[acaU+aU+U\YiXhaU+\�\dV[̂caU+̀\_aU+̀Ŷ�aU+\U[̂b\_\dXcaU+Za
TZ\�a+|Ya�\[a+��UXdaz

PQRQR�Q+�̂�\Y+daZU[̂Y+c\[̂_n̂ ĉ W\Z[\+Ẑ U+Za[̂U+oXUd̂ XU+aU+U\YiXhaU+\�\dV[̂caUz

PQRQR�Q+�ZoaYW Ŷ+e+TcWXZXU[Ŷhga+c\U[\+}~���}+lV̂ XUlV\Y+XYY\]V_̂YXĉ c\U+lV\+Zga+̀aUÛW+U\Y
ÛẐ ĉ U+ZaU+[\YWaU+ca+daZ[Ŷ[az

PQRQR�Q+�ga+[ŶZUo\YXY+̂+aV[Y\Wj+Za+[aca+aV+\W+̀ Ŷ[\j+a+ab�\[a+ca+TZ\�a+|Ya�\[a+��UXdaj+U\W
+̂̀Y�iX̂+̂ZV�ZdX̂+ca+}~���}�

PQRQ��Q+|Y\U[̂Y+aU+\Ud_̂Y\dXW\Z[aU+\+̂U+aYX\Z[̂hk\U+lV\+oaY\W+Ua_XdX[̂caU+̀\_a+}~��+�}z

PQRQ�RQ+~\ô�\Y+[aca+\+lV̂ _lV\Y+U\YiXha+lV\+oaY+Y\dVÛca+̀ \_a+�aZ[Ŷ[̂Z[\+daWa
XZÛ[XUô[�YXaz

PQRQ��Q+��\dV[̂Y+aV[ŶU+[̂Y\ôU+daW`̂ [mi\XU+daW+̂U+̂[YXbVXhk\U+Z\d\UU�YX̂U+e+\�\dVhga+caU
U\YiXhaU+daZU[̂Z[\U+Za+TZ\�a+|Ya�\[a+��UXdaz

�Q+��������+������+�+���+ ¡¢�£�¤¥¦�+��+� §�¢���§�¦

�QRQ+|̂ Ŷ+a+oX\_+dVW ỲXW\Z[a+c\U[\+daZ[Ŷ[a+�+� §�¢���§�¦+U\+daW ỲaW\[\+̂¨

�QRQRQ+|YaWai\Y+a+̂daW`̂ Zn̂ W\Z[a+\+̂+oXUd̂ _X�̂hga+caU+U\YiXhaU+daZ[Ŷ[̂caUj+Uab+aU
Û̀\d[aU+lV̂ Z[X[̂[XiaU+\+lV̂ _X[̂[XiaUj+̂Za[̂Zca+\W+Y\]XU[Ya+̀Y�̀ YXa+̂U+ô_n̂ U+c\[\d[̂ĉ U+\
daWVZXd̂ Zca+e+�©�}~T}TªT+̂U+adaYY�ZdX̂U+c\+lV̂ XUlV\Y+ô[aU+lV\j+̂+U\V+dYX[�YXaj+\�X�̂W
W\cXĉ U+daYY\[XîU+̀aY+̀ Ŷ[\+ĉ +W\UW ẑ

�QRQ�Q+�aYZ\d\Y+̂c\lV̂ ĉ +XZoŶ\U[YV[VŶ+̀ Ŷ̂+̂d\UUa+̂aU+̀YacV[aUwU\YiXhaU+daZ[Ŷ[̂caUz

�QRQ«Q+�U[XWV_̂Y+a+̀¬b_Xda+XZ[\YZa+̂+V[X_X�̂Y+aU+̀YacV[aUwU\YiXhaU+daZ[Ŷ[̂caUz

�QRQSQ+ª\ZVZdX̂Y+e+�©�}~T}TªT+lV̂ _lV\Y+[\Z[̂[Xî+c\+iXa_̂hga+c\+cXY\X[aU+̂ V[aŶXU
c\[\d[̂ĉ +̀\_a+�©�}~T}T�}�z

�QRQ{Q+�o\[V̂ Y+a+̀ ]̂̂ W\Z[a+e+�©�}~T}TªTj+c\+̂daYca+daW+a+̀Y\haj+aU+̀ Ŷ�aU+\+̂U
daZcXhk\U+\U[X̀V_̂ĉ U+Z\U[\+�aZ[Ŷ[az

�QRQPQ+|Yà XdX̂Y+e+�©�}~T}TªT+̂U+ôdX_Xĉ c\U+Z\d\UU�YX̂Uj+̂+oXW+c\+lV\+̀aUÛ+c\U\W \̀Zn̂ Y
ZaYW _̂W\Z[\+aU+U\YiXhaU+daZ[Ŷ[̂caUz

�QRQ�Q+�aYZ\d\Y+e+�©�}~T}TªT+[aĉ U+̂U+XZoaYW ĥk\U+Y\_̂dXaẐ ĉ U+daW+a+ab�\[a+ca+TZ\�a
|Ya�\[a+��UXdaz

�QRQ�Q+�a[XoXd̂ Yj+̀aY+\UdYX[aj+e+�©�}~T}TªTj+[aĉ +\+lV̂ _lV\Y+XYY\]V_̂YXĉ c\+daZU[̂[̂ĉ +Ẑ
\�\dVhga+caU+U\YiXhaUz
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PQRQSQ+TUVWXWYZ[\+]̂_ [̀̂+ab̂ +̂cŶcd̂ [+XUcêcŴcŶ\+[̂VZYf[WU+ZYbZVWgZdU+dU+ZcdZ_ ĉYU+d̂
XZdZ+ZYWeWdZd̂ +dU]+]̂[eWhU]i

PQRQRjQ+kŶ]YZ[+Z]+cUYZ]+lW]XZW]mlZYb[Z]+XU[[̂]̀Ucd̂ cŶ]+̂+lW]XZVWgZ[+U+]̂[eWhU\+̀U[+WcŶ[_ndWU
dU+]̂YU[+[̂]̀Uc]oêVp

qQ+rstuvusw+xyzw{w+|+}w+~yvrwsy�w��x

qQRQ+�b[ZcŶ+U+̀ [̂�UdU+d̂ +eW��cXWZ\+̂ ]Ŷ+XUcY[ZYU+]̂[o+ZXU_ Z̀c�ZdU+̂ +lW]XZVWgZdU+̀ V̂U
UXb̀ ZcŶ+dU+XZ[�U+d̂ +��̂ l̂+dZ+T̂h�U+d̂ +�W�VWUŶXZ+̂+�dWYU[Zh�U\+dZ+�UU[d̂ cZdU[WZ+d̂
� ]̂Y�U+dZ+�clU[_Zh�U\+dU+������\+YWYbVZ[+Ub+̂_+]b�]YWYbWh�U\+d̂ êcdU+̂]Ŷ�

��+�[U_Uê[+Z+ZeZVWZh�U+̂+lW]XZVWgZh�U+d̂ ]Ŷ+Wc]Y[b_ ĉYUi

��+kXU_ Z̀c�Z[+Z+dW]̀UcW�WVWgZh�U+dU]+̀ [̂WfdWXU]\+cZ+lU[_Z+̀ZXYbZdZi

��+kŶ]YZ[+Z]+cUYZ]+lW]XZW]+̀Z[Z+̂l̂WYU+d̂ +̀Z�Z_ ĉYUi

��+TUVWXWYZ[+�+�W[̂YU[WZ�� [̂ZV+d̂ ]YZ+XZ]Z\+Z]+̀ [UeWd�cXWZ]+ab̂+bVY[Z̀ Z]]Z[̂_+Z+]bZ
XU_`̂ Y�cXWZ\+̀ U]]W�WVWYZcdU+Z+ZdUh�U+dZ]+_ d̂WdZ]+XUcêcŴcŶ]+̀ Z[Z+Z+̀ [̂l̂WYZ
�̂̂Xbh�U+d̂ ]Ŷ+XUcY[ZYUp

��+�VZ�U[Z[+[̂VZYf[WU+lWcZV+ZX̂ [XZ+dZ]+UXU[[�cXWZ]+dZ+lZ]̂+d̂ +̂�̂Xbh�U+dU+XUcY[ZYU\+Z̀ f]+Z
XUcXVb]�U+dZ+̀[̂]YZh�U+dU+]̂[eWhU\+̀Z[Z+]̂[+bYWVWgZdU+XU_U+lUcŶ+d̂ +WclU[_Zh�̂ ]+̀Z[Z+Z
V̂Z�U[Zh�U+d̂ +̂]YbdU+YnXcWXU+d̂ +lbYb[Z]+XUcY[ZYZh�̂ ]+���+� m¡�¢£\+Z[Yp+£�¤p

qQ¥Q+¦+lW]XZV+Ŷ[o+ZbYU[WdZd̂ +̀Z[Z+̂�̂[X̂ [+YUdZ+̂+abZVab̂[+Zh�U+d̂ +U[ŴcYZh�U+�̂ [ZV+̂+XUcY[UV̂
§bcYU+�+�¦���k�k�k\+XZ�̂ cdU+U[d̂ cZ[+Z+XU[[̂h�U+abZcYU+ZU+lU[ĉXW_ ĉYU+̂ l̂YbZdU+̂_
d̂ ]ZXU[dU+XU_+Z]+̂]̀ X̂WlWXZh�̂ ]+XUc]YZcŶ]+ĉ ]Ŷ+�UcY[ZYUp

qQ̈Q+k+©W]XZVWgZh�U+c�U+̂�XVbW+ĉ_+[̂dbg+Z+[̂]̀Uc]Z�WVWdZd̂ +dZ+�UcY[ZYZdZ\+WcXVb]Wê +̀ [̂ZcŶ
Ŷ[X̂ W[U]\+̀U[+abZW]ab̂[+W[[̂�bVZ[WdZd̂ ]\+̂\+Z+]bZ+UXU[[�cXWZ+c�U+W_ V̀WXZ+XU[[̂]̀Uc]Z�WVWdZd̂ +dU
�Ud̂ [+�ª�VWXU+Ub+d̂ +]̂b]+Z�̂ cŶ]+̂mUb+̀[̂ Ù]YU]+�lW]XZW]¤p

qQ«Q+k+lW]XZVWgZh�U+d̂ ê[o+U�]̂[eZ[+U+dW]̀U]YU+cZ+�̂]UVbh�U+�T�+c¬+¡­p¡­®m¡�¢�\+cZ+�U[YZ[WZ+������
c¬+̄°­m¡�¢¢+̂+d̂ _ZW]+cU[_ZYWeU]+Z̀ VWXoêW]\+]̂cdU+ab̂+U]+XZ]U]+U_W]]U]+]̂[�U+[̂]UVeWdU]+̀ V̂Z
�W[̂YU[WZ�� [̂ZV+d̂ ]Ŷ+������p

SQ+rstuvusw+±x±w+|+}wv+²³±wsy}w}³v

SQRQ+�cd̂ `̂ cd̂ cŶ_ ĉŶ+d̂ +UbY[Z]+]Zch�̂ ]+V̂�ZW]+̂+dZ]+XZ��êW]+XU_WcZh�̂ ]+̀ ĉZW]\+̀ V̂U
d̂ ]Xb_ [̀W_ ĉYU+dZ]+U�[W�Zh�̂ ]+̀ ZXYbZdZ]\+Z+kd_WcW]Y[Zh�U+̀ Ud̂ [o\+�Z[ZcYWdZ+Z+̀ [neWZ
d̂ l̂]Z\+Z̀ VWXZ[+�+̂_ [̀̂]Z\+]̂�bcdU+Z+̂�Ŷc]�U+dZ+lZVYZ+XU_ ŶWdZ\+Z]+]̂�bWcŶ]+̀ ĉZVWdZd̂ ]�

SQRQRQ+w�́�µ¶·̧�¹�+̀U[+�º�µ¹¶»\+cZ]+�ẀfŶ]̂]+d̂ +̂�̂Xbh�U+W[[̂�bVZ[+dZ+XUcY[ZYZh�U+ab̂+c�U
[̂]bVŶ+̂_+̀[̂§b�gU+̀Z[Z+U+]̂[eWhU+d̂ ]Ŷ+�[W�bcZVi

SQRQ¥Q+¼½¾¶�+��+¿»µ��+Z̀ VWXZh�U+dZ+̀ ĉZVWdZd̂ +d̂ +_bVYZ+d̂ +_U[Z\+XU[[̂]̀Ucd̂ cŶ+Z+�\ À
�_ ŴU+̀U[+X̂ cYU¤+̀U[+dWZ\+WcXWd̂ cŶ+]U�[̂+U+eZVU[+dZ+Á�µ��¾�+Z+ab̂+]̂+lWĝ[+[̂l̂[�cXWZ\+cZ]
�ẀfŶ]̂]+d̂ +ZY[Z]U+Wc§b]YWlWXZdU+cU+Xb_ [̀W_ ĉYU+d̂ +b_Z+Ub+_ZW]+XVob]bVZ]+dU+̂dWYZV\+Ŷ[_U
d̂ +[̂l̂[�cXWZ\+̀[U§̂YU+�o]WXU\+XUcY[ZYU+Ub+ZYZ+d̂ +[̂�W]Y[U+d̂ +̀[̂hU]\+XUc]Wd̂ [ZdU+YZ_�n_
Zab̂ V̂+̂_+ab̂+Z]+§b]YWlWXZYWeZ]+Z̀ [̂]̂cYZdZ]+̀ V̂Z+�UcY[ZYZdZ+c�U+lU[̂_+ZX̂ WYZ]+̀ V̂Z
kd_WcW]Y[Zh�Up

SQRQ¥QRQ+k+_bVYZ+̀[̂eW]YZ+]̂[o+Z̀ VWXZdZ+ZYn+U+VW_WŶ+_o�W_U+d̂ + À+�XWcXU+̀U[+X̂ cYU¤\
WcXWd̂ cŶ+]U�[̂+Z+̀Z[X̂ VZ+Z+ab̂+]̂+lWĝ[+[̂l̂[�cXWZp
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QRSRTRTR+UVWXYWZ[+[+\]̂_]XV̀ab+cdeWc[+\̂]fWgV[+\[Z]̂d+g]̂+_[XhWỲ âZa+a+WX]e]_̀ij[
\â_Wab+Z[+_[XV̂aV[k

QRSRlR+mnopq+qrstutvpwqptxq+yzw+tu{|{}n~�z+yqw}tqo�+a\bW_aij[+Z]+c b̀Va+aZcWXWgV̂aVWfa+Z]+��
�_WX_[+\[̂+_]XV[�+g[�̂]+[+fab[̂+a+�̀ ]+hW�]̂+̂]h]̂�X_Wa�+Xag+�W\�V]g]g+Z]+Z]g_̀c\̂Wc]XV[+Z]
c̀a+[̀ +caWg+_bd̀ g̀bag+Z[+]ZWVab�+V]̂c[+Z]+̂]h]̂�X_Wa�+\̂[�]V[+�dgW_[�+_[XV̂aV[+[̀ +aVa+Z]
]̂YWgV̂[+Z]+\̂]i[g�+]Xg]�aXZ[+a+WX]e]_̀ij[+\â_Wab+Z[+WXgV̂̀c]XV[k

QRSRlRSR+�[XgWZ]̂a�g]+[+fab[̂+Za+\â_]ba+Z]+̂]h]̂�X_Wa�+Xag+�W\�V]g]g+Z]+WX]e]_̀ij[
\â_Wab+]+c[̂a+WX�̀gVWhW_aZa�+[+fab[̂+Za+X[Va+hWg_ab+\âa+[g+_[XV̂aV[g+�̀ ]+]Xf[bf]̂]c
[�̂WYai�]g+Z]+V̂aV[+g̀_]ggWf[+]+[+fab[̂+̂]h]̂]XV]+a[+[��]V[+Xj[+]e]_̀VaZ[�+[̀
]e]_̀VaZ[+_[c+aV̂ag[�+X[g+_ag[g+Z]+_[XV̂aV[g+�̀ ]+]Xf[bfac+[�̂WYai�]g+Z]
]e]_̀ij[+WXgVaXV�X]a+[̀ +Z]+]e]_̀ij[+ZWh]̂WZak

QRSR�R+mnopq+qrstutvpwqptxq+yzw+tu{|{}n~�z+pzpqo�+a+a\bW_aij[+Za+\]XabWZaZ]+Z]+c b̀Va
aZcWXWgV̂aVWfa+Z]+���+�Z]�+\[̂+_]XV[�+g[�̂]+[+fab[̂+V[Vab+]gVWcaZ[+Za+_[XV̂aVaij[�+Xag
�W\�V]g]g+Z]+WX]e]_̀ij[+V[Vab�+[+Xj[+a_]WV]+Za+X[Va+Z]+]c\]X�[�+a+Xj[+aggWXaV̀ â+Z[
_[XV̂aV[+[̀ +Za+aVa+Z]+̂]YWgV̂[+Z]+\̂]i[g�+�]c+_[c[+[+Xj[+_̀c\̂Wc]XV[+Z]+X]X�̀ca+Zag
[�̂WYai�]g+]gVa�]b]_WZag+X[+]ZWVab�+V]̂c[+Z]+̂]h]̂�X_Wa�+\̂[�]V[+�dgW_[�+_[XV̂aV[+[̀ +aVa+Z]
]̂YWgV̂[+Z]+\̂]i[gk

QRSR�RSR+�[XgWZ]̂a�g]+fab[̂+]gVWcaZ[+Za+_[XV̂aVaij[+a�̀ ]b]+_[XgVaXV]+Za+X[Va+Z]
]c\]X�[+fWX_̀baZa+a+Z]V]̂cWXaZ[+_[XV̂aV[+[̀ +a+\̂�\̂Wa+X[Va+Z]+]c\]X�[+�̀ ]+[
g̀�gVWV̀W�+X[g+V]̂c[g+Z[+âVk+���+Za+�]W+X�+�k��������k

QRSR�R+�nvy{uv�z+p{syzw�wtq+r{+yqwpt}tyq~�z+{s+ot}tpq~�z+]+Wc\]ZWc]XV[+Z]+_[XV̂aVâ+_[c
[+� ¡�¢��+\[̂+\̂a�[+Xj[+g̀\]̂W[̂+a+�+�Z[Wg�+aX[g�+Xag+�W\�V]g]g+Z]+WX]e]_̀ij[+V[Vab+[̀
\â_Wab+Z[+WXgV̂̀c]XV[k

QRSR�RSR+U+\]XabWZaZ]+Z]+g̀g\]Xgj[+\̂]fWgVa+X[+WV]c+a_Wca�+g[c]XV]+g]̂d+a\bW_aZa+X[
\̂a�[+cdeWc[+\̂]fWgV[�+_ag[+\̂]]X_�a+[��]VWfac]XV]+V[Z[g+[g+̂]�̀ WgWV[g+a�aWe[�

+£R+a+]eWgV�X_Wa+Z]+\̂]�̀¤�[+¥g+aVWfWZaZ]g+hWXab¤gVW_ag+Z]gV]+ ]YW[Xab¦

+££R+a+\̂dVW_a+Z]+�+�V̂�g�+[̀ +caWg+WXĥai�]g+aZcWXWgV̂aVWfag+�̀XV[+a[g+[̀ V̂[g+�̂Yj[g
aZcWXWgV̂aVWf[g¦

+£££R+�̀ ]+[+fab[̂+Za+_[XV̂aVaij[+g]�a+g̀\]̂W[̂+a+ §+�̈k������+�Z]�]gg]V]+cWb+]
g]Wg_]XV[g+̂]aWg�k

QRSR�RTR+�ag[+Xj[+g]�ac+\̂]]X_�WZ[g+V[Z[g+[g+̂]�̀ WgWV[g+\̂]fWgV[g+X[g+WX_Wg[g+©+a+©©©
a_Wca�+_a�]̂d+¥+à V[̂WZaZ]+_[c\]V]XV]+]gVa�]b]_]̂+[+V]c\[+X]_]ggd̂W[+Za
g̀g\]Xgj[�+Z]f]XZ[+g]̂+WXh]̂W[̂+a[+bWcWV]+cdeWc[+]gVa�]b]_WZ[+X[+ª«¬­®+Z]gV]+âVWY[�
[�g]̂faXZ[�+\âa+VaXV[�+[+ZWg\[gV[+X[+WV]c+�k�k+

QRSR̄R+£sy{rts{upz+r{+ot}tpqw+{+}zupwqpqw+}zs+q+°ut�z�+_[c+Z]g_̂]Z]X_Wac]XV[+X[+±©�U²�
\]b[+\̂a�[+Z]+aV³+�+�_WX_[�+aX[g�+Xa+�W\�V]g]+Z]+[_[̂ �̂X_Wa+Zag+_[XZ̀ Vag+a�aWe[
ZWg_̂WcWXaZag+]+̂]g\]_VWf[g+\̂a�[+Z]+a\bW_aij[+Za+\]XabWZaZ]�

q́+Z]Weâ+Z]+]XV̂]Yâ+Z[_̀c]XVaij[+]eWYWZa+\âa+[+_]̂Vac]�+�+�Z[Wg�+c]g]g¦

µ́+Xj[+_]b]�̂â+[+_[XV̂aV[+[̀ +a+aVa+Z]+̂]YWgV̂[+Z]+\̂]i[g�+�̀ aXZ[+_[Xf[_aZ[+Z]XV̂[
Z[+\̂a�[+Z]+fabWZaZ]+Z]+g̀a+\̂[\[gVa�++¶+��̀ aV̂[�+c]g]g¦

}́+a\̂]g]XVâ+Z[_̀c]XVaij[+habga+]eWYWZa+\âa+[+_]̂Vac]�+�¶+�fWXV]+]+�̀ aV̂[�+c]g]g¦

ŕ+]Xg]�â+[+̂]VâZac]XV[+Za+]e]_̀ij[+Z[+_]̂Vac]�+_[XgWZ]̂aZa+]gV]+�̀ ab�̀ ]̂
aij[+[̀ +[cWggj[+Z[+bW_WVaXV]+�̀ ]+\̂]�̀ZW�̀ ]+[+�[c+aXZac]XV[+Z[+_]̂Vac]�
]fWZ]X_W]+V]XVaVWfa+Z]+WXZ̀ ij[+a+]̂ [̂+X[+�̀bYac]XV[�+[̀ +aWXZa+�̀ ]+aV̂ag]+a
aggWXaV̀ â+Z[+_[XV̂aV[+[̀ +aVa+Z]+̂]YWgV̂[+Z]+\̂]i[g�+¶+��̀ aV̂[�+c]g]g¦
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PQ+RST+UVRWXY+V+ZYTZT[WV\+]TR[̂_XYV_V+X[WV+V+V̀ [aR]̂V+_X+[X̀+XRb̂T\+cXU+]TUT+V
YX]̀[V+_T+XRb̂T+_X+[X̀+_XWVdeVUXRWT\+f̀ VR_T+XĝhibXdj+kl+m_TnXo+UX[X[p

qQ+]TR[̂_XYVr[X+WVUcsU+V+RST+UVR̀WXRtST+_V+ZYTZT[WV+T+ZX_̂_T+ZXdT+d̂]̂WVRWX+_V
_X[]dV[[̂û]VtST+_X+[̀V+ZYTZT[WV+f̀ VR_T+XR]XYYV_V+V+XWVZV+]TUZXŴŴbV\+_X[_X+f̀ X
RST+X[WXvV+ùR_VUXRWV_V+RV+_XUTR[WYVtST+_X+bi]̂T+T̀ +uVdeV+RV+[̀V+XdVcTYVtST\
f̀ X+Xb̂_XR]̂X+V+̂UZT[[̂ĉd̂_V_X+_X+[X̀+]̀ UZŶUXRWTj+kl+m_TnXo+UX[X[p

wQ+uVdeVY+RV+XgX]̀tST+_T+]TRWYVWT\+]TR[̂_XYV_V+X[WV+T+̂RV_̂UZdXUXRWT+hYVbX+T̀
R̂X[]̀[xbXd+_X+TcŶhVtST+V[[̀U_̂V+ZXdT+yTRWYVWV_Tj+kl+m_TnXo+UX[X[p

zQ+uYV̀ _VY+RV+XgX]̀tST+_T+]TRWYVWT\+]TR[̂_XYV_V+X[WV+V+ZYxŴ]V+_X+f̀ Vdf̀ XY+VWT
_X[ŴRV_T+V+TcWXRtST+_X+bVRWVhXU+̂di]̂WV\+̂R_̀ n̂R_T+T̀ +UVRWXR_T+XU+XYYT+V
{_UR̂̂[WYVtST+|}cd̂]Vj+~�+mWŶRWVo+UX[X[p

�Q+]TUZTYWVYr[X+_X+UVRX̂YV+R̂̂_�RXV\+]TR[̂_XYV_V+X[WV+V+ZYxŴ]V+_X+VWT[
_̂YX]̂TRV_T[+V+ZYXv̀_̂]VY+T+cTU+VR_VUXRWT+_T+]XYWVUX+T̀ +_T+]TRWYVWT\+WV̂[+]TUTj
uỲ[WYVY+T̀ +uYV̀ _VY+T+]VYxWXY+]TUZXŴŴbT+_T+ZYT]X_̂UXRWT+d̂]̂WVW�ŶT\+VĥY+XU+]TRd̀̂T
T̀ +XU+_X[]TRuTYU_̂V_X+]TU+V+dX̂\+̂R_̀ n̂Y+_Xd̂cXYV_VUXRWX+V+XYYT+RT+v̀dhVUXRWT\
ZYX[WVY+̂RuTYUVt�X[+uVd[V[\+VZYX[XRWVY+_T]̀UXRWVtST+]TU+̂RuTYUVt�X[+̂RbXYi_̂]V[\
T̀ +f̀ X+]TRWXReV+XUXR_V+T̀ +YV[̀YV\+_X[ŴRV_T[+V+ZYXv̀_̂]VY+V+bXYV]̂_V_X+_X+[̀V[
R̂uTYUVt�X[j++~�+mWŶRWVo+UX[X[p

�Q+]TUXWXY+uYV̀ _X+û[]Vdj+��+mf̀ VYXRWVo+UX[X[�

������+�P��������+�P+������P����Pj+yVcXYx+_X]dVYVtST+_X+̂R̂_TRX̂_V_X+ZVYV+d̂]̂WVY+T̀
]TRWYVWVY+]TU+V+{_UR̂̂[WYVtST+|}cd̂]V+XRf̀ VRWT+ZXY_̀ YVYXU+T[+UTŴbT[+_XWXYUR̂VRWX[+_V
Z̀ R̂tST+T̀ +VWs+f̀ X+[XvV+ZYTUTb̂_V+V+YXVĉd̂WVtST+ZXYVRWX+V+ZY�ZŶV+V̀ WTŶ_V_X+f̀ X
VZd̂]T̀ +V+ZXRVd̂_V_X�

����+{+VZd̂]VtST+_V+[VRtST+_X+[̀[ZXR[ST+X+_X]dVYVtST+_X+̂R̂_TRX̂_V_X+̂UZd̂]V+V+̂RVŴbVtST
_T+]V_V[WYT\+̂UZT[[̂ĉd̂WVR_T+T+uTYRX]X_TY+T̀ +̂RWXYX[[V_T+_X+YXdV]̂TRVYr[X+]TUXY]̂VdUXRWX+]TU
V+{_UR̂̂[WYVtST+�X_XYVd\+RT+�UĉWT+_T+����+X+_T[+_XUV̂[+�YhST[�XRŴ_V_X[+f̀ X\+XbXRẀVdUXRWX\
V_XŶYXU+VT+��y{�\+RV+uTYUV+ZYXb̂[WV+RT+̂WXU+���\+_V+��+�{� +R¡+�¢�£¢�

��¤�+{[+[VRt�X[+[XYST\+TcŶhVWTŶVUXRWX\+YXĥ[WYV_V[+RT+��y{�+X\+RT+]V[T+_X+̂UZX_̂UXRWT+_X
d̂]̂WVY+X+]TRWYVWVY+]TU+V+¥R̂ST\+V+d̂]̂WVRWX+[XYx+_X[]YX_XR]̂V_V+ZTY+̂h̀ Vd+ZXYiT_T\+[XU+ZYXv̀inT
_V[+U d̀WV[+ZYXb̂[WV[+RX[WX+¦XYUT�

��§�+{+ZXRV+_X+U d̀WV+ZT_XYx+[XY+VZd̂]V_V+]̀U d̀VŴbVUXRWX+]TU+V[+_XUV̂[+[VRt�X[\+uV]̀dWV_V+V
_XuX[V+ZYsb̂V+_V+XUZYX[V+V+[XY+]TRWYVWV_V+RT+YX[ZX]ŴbT+ZYT]X[[T\+RT+ZYVnT+_X+¢+m]̂R]To+_̂V[
}WX̂[\+V+]TRWVY+_V+]̂aR]̂V+_T+T]TYŶ_T�

��§���+̈+bVdTY+_V+U d̀WV+ZT_XYx+[XY+_X[]TRWV_T+_V+hVYVRŴV+X+_X+]Ys_̂WT[+_V+ÿ �¦�{¦{©{j

��§���+�X+T+bVdTY+_T+]Ys_̂WT+uTY+̂R[̀û]̂XRWX\+û]V+V+yTRWYVWV_V+TcŶhV_V+V+YX]TdeXY+V

ÛZTYW�R]̂V+�Pª���+RT+ZYVnT+_X+¢+m]̂R]To+_̂V[+}WX̂[\+]TRWV_T+_V+]TU R̀̂]VtST+Tû]̂Vd+_V
yTRWYVWV_V\+[Tc+ZXRV+_X+̂R[]ŶtST+XU+_ib̂_V+VŴbV�

��§�¤�+ [hTWV_T[+T[+UX̂T[+V_UR̂̂[WYVŴbT[+ZVYV+]TcYVRtV+_T+bVdTY+_Xb̂_T+ZXdV+yTRWYVWV_V
VT+¦� r�¦\+T+bVdTY+RST+YX]Tdê_T+[XYx+]TR[̂_XYV_T+bXR]̂_T+X+[X+WTYRVYx+TcvXWT+_X+̂R[]ŶtST
RV+©ib̂_V+{ŴbV\+ZVYV+ZT[WXŶTY+XgX]̀tST+v̀_̂]̂Vd�

��«�+{+VZd̂]VtST+_X+f̀ Vdf̀ XY+_V[+ZXRVd̂_V_X[+ZYXb̂[WV[+YXVd̂nVYr[Xrx+XU+ZYT]X[[T+V_UR̂̂[WYVŴbT
f̀ X+V[[Xh̀ YVYx+T+]TRWYV_̂W�ŶT+X+V+VUZdV+_XuX[V+VT+d̂]̂WVRWX�V_v̀_̂]VWxŶT\+Tc[XYbVR_Tr[X+T
ZYT]X_̂UXRWT+ZYXb̂[WT+RV+¬X̂+R¡+­�����k££~\+X+[̀c[̂_̂VŶVUXRWX+RV+¬X̂+R¡+£�®­��k£££p

��̄�+{+V̀ WTŶ_V_X+]TUZXWXRWX\+RV+VZd̂]VtST+_V[+[VRt�X[\+dXbVYx+XU+]TR[̂_XYVtST+V+hYVb̂_V_X
_V+]TR_̀ WV+_T+̂RuYVWTY\+T+]VYxWXY+X_̀ ]VŴbT+_V+ZXRV\+cXU+]TUT+T+_VRT+]V̀ [V_T+°
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PQRSTSUVWXYZ[\+[]ÛW_XQ[+[+̀WSTab̀S[+QX+̀W[̀ [WaS[TXcSQXQ̂ d

efgf+h[+XV[+iĵ+X̀ cSaXW+X+̀ T̂XcSQXQ̂ +aX]̂ Wk+ŴajWU[\+T[+̀WXl[+Q̂ +m+naSTa[o+QSXU+pV̂SU\+X+a[TVXW
QX+aSqTaSX+QX+STVSRXYZ[\+̀[Q̂ TQ[+X+PQRSTSUVWXYZ[+Ŵa[TUSQ̂ WXW+UjX+Q̂ aSUZ[\+Q̂ TVW[+Q[+R ÛR[
ẀXl[d

efrf+PU+UXTYŝ U+ÛWZ[+̀j]cSaXQXU+T[+hSkWS[+tuSaSXc+QX+vTSZ[+̂+ŴwSUVWXQXU+T[+xyzP{d

|}f+~�������+��~���+�+��+���~����

|}f|f+t+STXQSR c̀̂R T̂V[+QXU+ackjUjcXU+̂+a[TQSYŝ U+̂UVX]̂ ĉaSQXU+T̂UV̂+STUVWjR T̂V[\+̀[W+̀XWV̂+QX
zt���P�PhP\+XUÛwjWXWk+X[+zt���P�P���+[+QSŴSV[+Q̂ +Qk�c[+̀ [W+ŴUaSTQSQ[\+R Q̂SXTV̂
T[VSuSaXYZ[+XVWX_�U+Q̂ +[ubaS[+̂ TVŴwĵ +QSŴVXR T̂V̂+[j+̀ [W+_SX+̀ [UVXc\+a[R+̀ W[_X+Q̂
Ŵâ ]SR T̂V[d

|}f�f+zX]̂ Wk+ŴUaSUZ[+XQRSTSUVWXVS_X\+STQ̂ `̂ TQ̂ TV̂R T̂V̂+Q̂ +ijXciĵW+̀ W[â UU[+�jQSaSXc+[j
�̂VWX�jQSaSXc\+ijXTQ[�

��+z[TUVXW+Q̂ +ŴcXV�WS[+uSWRXQ[+̀ ĉ[+ÛW_SQ[W+ŴÙ[TUk_̂c+̀ ĉX+uSUaXcSlXYZ[+Q̂ UV̂+a[TVWXV[\+X
a[R Ẁ[_XYZ[+Q̂ +ajc̀X+QX+zt���P�PhP\+ŴûŴTV̂+X[+Q̂ UajR ẀSR T̂V[+QXU+[]WSwXYŝ U
X�jUVXQXU�

��+z[TUVXW+Q[+̀W[â UU[\+X+ŴSTaSQqTaSX+QX+zt���P�PhP+̂R+XV[+uXcV[U[\+a[R+̂Uw[VXR T̂V[
Q̂ +V[QXU+XU+[jVWXU+UXTYŝ U+̀Ŵ_SUVXU�

��+ta[WŴW+uXcqTaSX\+QSUU[cjYZ[+[j+cSijSQXYZ[+QX+zt���P�PhP�

��+ta[WŴW+XU+Q̂ RXSU+STuWXYŝ U+̀Ŵ_SUVXU+TX+�̂S+T�+ d¡¡¡¢£¤¤¥d

|}f¦f+§[Q̂ Wk+[a[WŴW+ŴUaSUZ[+XRSwk_̂c\+̀[W+Xa[WQ[+̂TVŴ+XU+̀XWV̂U\+ŴQjlSQX+X+V̂WR[+T[+§W[â UU[
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