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PQPRSTUVWXYZY[Y\YX]X̂ XY[Y_̂Ẁ]XY[abĉ ]WdY[\̂ d̀̂ Ye Za_YXYXY_]̀ĉ Xaf̂ e]̀̀ ĉ ghY]d̂[ahiYj]̂Wahk\̂[

al̀mW_]anXYn\[Yo]̀ĉnŴniYjlhaeYWd̂nghY]d̂[ahnX̂np]̀dYeanf̂ WZYaqf[YanYn]WaXYrlabĉnXano]anYhY]das

tPuvwPxTyz{
| f̂ e]̀̀ ĉ ghY]d̂[ahX̂ f̂ ẀYh}̂ iYj]̂WahXYgWjYW}a[]aY|j[̂Ŵ e]aXYpY[j]\Y~fig|~pgkŴ l̀^XY l̀à

ad[]�l]b�Ỳ hYja]̀k[YlW]X̂ Ye |[a_a�lkŴ X]a��XY�lW}̂ XY����kaWah]̀aWX̂ ^[Yhad̂ Yô d̂ ZlWXaeYWdaX̂ X̂ �a�

_̂ẀYh}Y][̂�a��aW]ĥ f̂ d̀a� ŴdY][̂k̂ ��Yd̂ XY`̂h]_]dabĉ XY`̂h]_]dabĉ �l]��]Yĵ �]Y][a�̂\Ỳkf̂ Ẁ]XY[aWX̂ rlY

Ẑ]\[̂d̂_̂h]�aX̂ \YX]X̂ XYŴe]WaX̂ ��YX]X̂ XYiY_̂Ẁ]XY[abĉ�Ye Za_YXYXY_]̀ĉ \[̂ZY[]Xa\̂[Ỳdaf̂ e]̀̀ ĉ
ghY]d̂[ahiYj]̂WahrlY]WaXe]d]l[Y\[ỲYWdabĉ YhY]d̂[ahYe [a�ĉ XY l̀a]WdYe\Ỳd]o]XaXY�f̂ Ẁ]XY[aWX̂ rlY^

\[̂_Ỳ`̂ YhY]d̂[ahX̂ p]̀dYeaf̂ WZYaqf[YaY��dla�[Yj]X̂ \YhaiỲ ĥlbĉ f̂ WZYaW��s���q����karlahỲda�YhY_Y

XYẐ[eaỲ\Y_�Z]_a^̀ \[̂_YX]eYWd̂ k̀\[a�̂`YeY]̂`XY]e\ljWabĉ Xà XY_]̀�Ỳ \[̂ZY[]Xà \Yhà f̂ e]̀̀ �Ỳ

ghY]d̂[a]̀�f̂ Ẁ]XY[aWX̂ rlY^\[]W_�\]̂ XahYjah]XaXY]e\�Y�|Xe]W]̀d[abĉ ���h]_aY â`aXe]W]̀d[aX̂`a

�̂̀Y[o�W_]a Ỳd[]daXà Ŵ [eà Y�\[Ỳ àeYWdY\[Yo]̀dà Ŵ [̂XYWaeYWd̂ �l[�X]_̂kỲ\Y_]aheYWdYYe ead�[]a
YhY]d̂[ahk_l�aX]̀_]\h]WaXYeaWXa Ỳjl[aWba�l[�X]_ak\[Yo]̀]�]h]XaXYY �̂̀Y[o�W_]a[]ĵ [̂ à X̂ `\[̂_YX]eYWd̂`

Ỳda�YhY_]X̂ �̀f̂ Ẁ]XY[aWX̂ rlY^iYjlhaeYWd̂ ghY]d̂[ah\[YomY�\[Ỳ àeYWdYkYe Ỳla[ds���krlYXà XY_]̀�Ỳ

Xaf̂ e]̀̀ ĉ ghY]d̂[ahiYj]̂Wah_a�Y[Y_l[̀^�f̂ e]̀̀ ĉ ghY]d̂[ah�YXY[ah~fg�k_̂Ẁd]dl]WX̂ Ỳdaao]a[Y_l[̀ah

aXYrlaXa\a[a]e\ljWabĉ Xà XY_]̀�Ỳ \[̂ZY[]Xà \Yhafgi�f̂ Ẁ]XY[aWX̂ rlY^a[ds���XaiỲ ĥlbĉ f̂ WZYaW�
�s���q����Ỳda�YhY_YrlY^̀ \[a�̂`\[Yo]̀d̂`Ŵ _a\�dlĥ [Y_l[̀ah\̂ `̀lYe Wadl[Y�a\Y[Ye\d�[]aY_̂Wd�Wlak

XYoYWX̂ Ỳ[̂ �̀Y[oaX̂`[]ĵ [̂ àeYWdY\Yhà \a[dỲ�f̂ Ẁ]XY[aWX̂ rlYWĉ }�Ŵ iYjlhaeYWd̂ ghY]d̂[ahrlahrlY[

\[Yo]̀ĉ XY_a�]eYWd̂ XY\YX]X̂ XY[Y_̂Ẁ]XY[abĉ \Y[aWdYa\[�\[]af̂ e]̀̀ ĉ ghY]d̂[ahiYj]̂Waha\�̀ a\[̂habĉ

XY l̀à XY_]̀�Ỳ�f̂ Ẁ]XY[aWX̂ rlY^ ]̀̀dYea[Y_l[̀ahYhY]d̂[ah�[Yj]X̂ \Yĥ \[]W_�\]̂ Xada�ad]o]XaXYk̀YjlWX̂ ^

rlah`̂eYWdY c̀̂ aXe]d]X̂`^̀ [Y_l[̀^̀ Y�\[Ỳ àeYWdY\[Yo]̀d̂`WaŴ[eaXY[YjmW_]a�f̂ Ẁ]XY[aWX̂ rlYa
al̀mW_]aXY\[Yo]̀ĉ Ŵ [ead]oa\a[a^\YX]X̂ XY[Y_̂Ẁ]XY[abĉ ]e\YXY Ỳl_̂W}Y_]eYWd̂k̀ �̂\YWaXY_[]abĉ XY

ZàY\[̂_Ỳ l̀ahWĉ _̂WdYe\haXa\YĥiYjlhaeYWd̂ ghY]d̂[ahYXYaZ[̂Wdaâ \̀[]W_�\]̂ X̀ahYjah]XaXYkXa_YhY[]XaXY
\[̂_Ỳ l̀ahYXa Ỳjl[aWba�l[�X]_a�f̂ Ẁ]XY[aWX̂ rlYald]h]�abĉ XY]Ẁd[leYWd̂ \[̂_Ỳ l̀ahWĉ \[Yo]̀d̂ Ŵ

iYjlhaeYWd̂ ghY]d̂[ah_̂WZ]jl[a]WaXYrlabĉ Xao]aYhY]dakWĉ ỲWX̂ \̂ `̀�oYh̀la_̂WoY[̀ĉ ald̂e�d]_aYe[Y_l[̀^

X][]j]X̂ �]Ẁd�W_]a_̂e\YdYWdY�f̂ Ẁ]XY[aWX̂ rlYWĉ }�Ỳ\ab̂ \a[aa\h]_abĉ XaZlWj]�]h]XaXY[Y_l[̀ahrlaWX̂ a

Ŵ[eaYhY]d̂[ahỲda�YhY_YXY Ẑ[ea_ha[akY�\[Ỳ à Y ]WYrl�ô_arlah^[Y_l[̀^_a��oYhYrlaha]Ẁd�W_]a

_̂e\YdYWdY\a[a l̀aa\[Y_]abĉ�f̂ Ẁ]XY[aWX̂ rlYaXe]d][^\[̂_Ỳ àeYWd̂ XY\YX]X̂ XY[Y_̂Ẁ]XY[abĉ Wĉ
\[Yo]̀d̂ Ŵ iYjlhaeYWd̂ ghY]d̂[ah]e\h]_a[]a]Ŵoabĉ \[̂_YX]eYWdah]W_̂e\ad�oYh_̂e ^[Yj]eY�l[�X]_̂ YhY]d̂[ah

a\h]_�oYhâ p]̀dYeaf̂ WZYaqf[YaY��dla�f̂ Ẁ]XY[aWX̂krlYa\[YdYẀĉ a\[ỲYWdaXaWĉ YW_̂Wd[aae\a[̂ Wa

iỲ ĥlbĉ f̂ WZYaW��s���q����k[a�ĉ \YharlahWĉ \̂ XY Ỳ[_̂W}Y_]Xa\̂[Ỳdaf̂ e]̀̀ ĉsf̂ Ẁ]XY[aWX̂krlY

^_aWX]Xad̂ l̀̀dYWdarlY^a[ds��XaiỲ ĥlbĉ XYdY[e]WarlY^̀ \[a�̂` �̀ Ỳ]W]_]ae YoYW_Ye Ye X]aXY
Y�\YX]YWdYŴ[eahX̂ fig| l̂X̂ f���g|s�̂ [̂ ld[̂ haX̂kafgild]h]�̂l^a[ds���krlYX]̀\�YrlY^̀ \[a�̂`X̂

_a\�dlĥ [YZY[YWdY�̀ ]WZ[ab�Ỳ â [YjlhaeYWd̂ YhY]d̂[ah̀ ĉ �\Y[Ye\d�[]̂`Y_̂Wd�Wl̂ k̀Wĉ Ỳ]WdY[[̂e\YWX̂ Ŵ `

ZY[]aX̂ `̂ lZ]Wa]̀XY ỲeaWa�s�XYdah}Y]e\̂[daWdY�rlYa[Y\[ỲYWdabĉ d[ada�l̀daeYWdYXY l̀\̂ d̀ald]h]�abĉ Xa

e�rl]WaaXe]W]̀d[ad]oaY\̂ `̀�oYh�YWYZ�_]̂ YhY]d̂[aha_aWX]Xad̂kead�[]aYWrlaX[�oYhŴ fa\�dlĥ ��[̂_Ỳ`̂ \̂ [

VWZ[abĉ â iYjlhaeYWd̂ ghY]d̂[ah��a[d̀s���a����sf̂ Ẁ]XY[aWX̂krlYa[ds���ZaharlY^̀ \[a�̂` c̀̂ _̂Wd�Wl̂`Y
Wĉ Ỳ]WdY[[̂e\Ye Ye Z]Wa]̀XY ỲeaWas�à YhYWĉ X]�Y�\[Ỳ àeYWdYrlY^̀ \[a�̂`\̂XYe oYW_Y[Ye X]a Ỳe

Y�\YX]YWdYs��^a[ds��k ��Y ��kX]�Y�\[Ỳ àeYWdY¡̂ `\[a�̂` �̀ Ỳ]W]_]ae l̂oYW_Ye Ye X]aXYY�\YX]YWdY

Ŵ[eah�̀ Y^oYW_]eYWd̂ _a][Ye X]a Ỳe Y�\YX]YWdYk\[̂[[̂ja~̀Y\a[a^\[]eY][̂ X]a�d]h̀ Yjl]WdYs�̂[]̀̀ k̂̂

a[jleYWd̂ X̂ _aWX]Xad̂ Wĉ �a�̀l[X̂ WYe eaW]ZỲdaeYWdY]e\[̂_YXYWdYs|h]�̀kdY_W]_aeYWdYk_̂Ẁ]XY[̂ rlY
Y�]̀dYleaaWd]Ŵe]aa\a[YWdYYWd[Y^̀ X]̀\̂ ]̀d]ô s̀|]WdY[\[Ydabĉ XYZYWX]XaŴ \YX]X̂ XY[Y_̂Ẁ]XY[abĉ �

[a�̂�oYh¡̂ \[a�̂ _̂Wd]Wla_̂[[YWX̂ Ŵ Z]e XY ỲeaWakeà Wĉ \̂ XYoYW_Y[Ye X]a Ỳe Y�\YX]YWdYs¢Y�adaeYWdY
^rlY _̂̂[[YYe X]oY[̀^̀ [ae^̀ X̂ \[̂_Ỳ`̂ �[à]hY][̂sgWdĉ k̀Y^ ỲjlWX̂ X]a[Y_l[̀ah_a]lYe le �̀�aX̂kY�]̀dY

ZlWXaeYWd̂ �l[�X]_̂ _̂Ẁ]̀dYWdY\a[aXYZYWXY[rlY^oYW_]eYWd̂ Ẑ]d[aẀZY[]X̂ \a[aa ỲjlWXa~ZY][as�ĉ _̂Ẁ]ĵ

aZ][ea[_adYĵ[]_aeYWdYrlYafgiY[[̂lkeà _̂Ẁ]ĵ aZ][ea[rlYadỲYXadYe\Ỳd]o]XaXY\̂ `̀l]\hal̀]�]h]XaXY

�l[�X]_a[YhYoaWdYsf̂ Ẁ]XY[aWX̂krlY^\a[Y_Y[�l[�X]_̂ aZ][earlYWĉ _a�Y\YX]X̂ XY[Y_̂Ẁ]XY[abĉ \̂ [rlYWĉ

Y�]̀dY \[Yo]̀ĉ Ŵ [ead]oasf̂ WdlX̂k^ \[�\[]̂ [YjlhaeYWd̂ YhY]d̂[ahaXe]dY�l��̂ XY [Yd[adabĉ Ye X]oY[̀à
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