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_̂YX̀j�Y��YZXY�[VŶ�Y���������Y
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W_̀̀[\a_̂\XlVdVZXZ[YZ_Y�_Z[̀Y��ldVW_Y_�YZ[Y\[�\YX][̂j[\Y[Yà[a_\j_\�Y
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X̂XdV\XZX\Y[YXW[VjX\YX\ỲXfÂ[\YZ_Ya[ZVZ_YZ[Yà_̀̀_]Xgh_Ya[d_YÃ̀]h_YÄ_dVWVjX̂j[kYXW_maX̂�XZ_YZXŶ_jXY

eV\WXdY[mVjVZXỲ[e[̀[̂j[YX_Yà_Z�j_Ỳ[��V\VjXZ_kYZ[c[̂Z_Y[\jXY\[̀YW_̂e[̀VZXY[YXj[\jXZXYa_̀Y\[̀cVZ_̀Y

W_ma[j[̂j[�Y
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W_ma[j[̂j[�Y
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RS0TUVWXWYZU[VY\]̂_X̀XV]abXcdVeX\fZg[cV]Zhg\f\b[bXV[fXcf[VbàVhXẀV[biZ\c\bàV]Xg[VfaW_c[_[W_XV̀XUV

]cje\[V[Z_ac\k[lmanV

oS0pcX̀_[cVX̀fg[cXf\UXW_àV̀ag\f\_[bàVXV[_XWbXcVq̀VcXfg[U[lrX̀VsacUZg[b[̀tV̀ZuX\_[Wbav̀XV[VU[\̀V[U]g[V

XV\ccX̀_c\_[Vs\̀f[g\k[lmatV[faU][WY[UXW_atVfaW_cagXVXV[e[g\[lmaVbX̀_[VwbU\W\̀_c[lmatV[_c[ej̀VbaV

X̀ce\bacVUZW\f\][gVcX̀]aẀdeXgV]acV[faU][WY[cV[VXW_cXx[VbaVahuX_atVs\̀f[g\k[cV[VXyXfZlmaVbaVahuX_aVXV

[_X̀_[cVaVcXfXh\UXW_aVbaVahuX_anV

zS0{acWXfXcVaVU[WZ[gVbaVs[hc\f[W_XtVaWbXVfaẀ_XV[VU[WZ_XWlmaVbàVXiZ\][UXW_àVXtV[\Wb[tVaV

|Xc_\s\f[baVbXV}[c[W_\[VbaVpcabZ_anV

~S0�X̀]aWbXcV\W_Xxc[gUXW_XV]acV]Xcb[̀VXVb[WàV[ViZXVe\XcVf[Z̀[cVqVwbU\W\̀_c[lmaVaZV[V_XcfX\càVXUV

c[kmaVbXV[lmaVaZVaU\̀̀maVbagà[VaZVfZg]à[V̀Z[VaZVbXV̀XZ̀V]cX]à_àtV\WbX]XWbXW_XUXW_XVbXVaZ_c[̀V

faU\W[lrX̀VaZV]XW[g\b[bX̀VgXx[\̀V[ViZXVX̀_\eXcV̀ZuX\_[nV

�S0|aUZW\f[cV\UXb\[_[UXW_XVXV]acVX̀fc\_aVqVwbU\W\̀_c[lmaV�ZW\f\][gtV[_c[ej̀Vb[V{\̀f[g\k[lmatV

iZ[giZXcV[WacU[g\b[bXVeXc\s\f[b[tV][c[ViZXV̀Xu[UV[ba_[b[̀V[̀V]cae\b�Wf\[̀VbXVcXxZg[c\k[lmaV

WXfX̀̀dc\[̀nV

�S0�hc\x[cv̀XV[VU[W_XctVbZc[W_XV_ab[V[VXyXfZlmaVbaVahuX_atVXUVfaU][_\h\g\b[bXVfaUV[̀Vahc\x[lrX̀V]acV

Xg[V[̀̀ZU\b[̀tV_ab[̀V[̀VfaWb\lrX̀VbXVY[h\g\_[lmaVXViZ[g\s\f[lmaVXy\x\b[̀VW[Vg\f\_[lmatVfaWsacUXV[c_�V��tV

����tVb[V�X\V���������V

����0����0���0���~o�����0����� �¡ ��0��0�����¢£¡¤~�0��0¥�~0¦�§§§̈�©0�ª�0«��~o�����0��0

¬«®̄ �®�®°±0

�S0TyXcfXcV[Vs\̀f[g\k[lmaVbaVahuX_aVXW_cXxZXtVW[VsacU[V]cXe\̀_[VW[V�X\VW²V������³���tV]cafXbXWbaV[aV

[_X̀_aVb[̀VcX̀]Xf_\e[̀Vs[_Zc[̀tVfaUV[̀VcX̀̀[ge[̀VX�aZVxgà[̀ViZXV̀XVs\kXcXUVWXfX̀̀dc\[̀nV

�S0pca]acf\aW[cV_ab[̀V[̀Vs[f\g\b[bX̀V][c[ViZXV[V|�́ µ�wµw¶wV]à [̀VfZU]c\cV̀Z[̀Vahc\x[lrX̀VbXW_caV

bàV]c[kàVXVfaWb\lrX̀VX̀_[hXgXf\b[̀VWaVfaW_c[_anV

¤S0TsX_Z[cVaV][x[UXW_aVbàVhXẀVXW_cXxZX̀VW[̀VfaWb\lrX̀VX̀_[hXgXf\b[̀nV

�S0�XuX\_[ctVWaV_abaVaZVXUV][c_XtVàVhXẀVXW_cXxZX̀VXUVbX̀[facbaVfaUV[̀VcX̀]Xf_\e[̀VX̀]Xf\s\f[lrX̀�V

�S0�VcXfXh\UXW_aVWmaVXyfgZ\V[VcX̀]aẀ[h\g\b[bXVb[V|aW_c[_[b[V]Xg[V]XcsX\_[VXyXfZlmaVbaVfaW_c[_atV

s\f[WbaV[VUX̀U[Vahc\x[b[V[V̀Zh̀_\_Z\ctVWaV_abaVaZVXUV][c_XtVaVahuX_aVfaW_c[_[batV̀XV[ViZ[giZXcV_XU]aV

X̀VeXc\s\f[cVe·f\àVaZVbXsX\_à�V

RS0{\̀f[g\k[cVXV[faU][WY[cV[VXyXfZlmaVbaVahuX_anV

oS0́a_\s\f[ctVsacU[gVXV_XU]X̀_\e[UXW_XtV[V|aW_c[_[b[V̀ahcXV[̀V\ccXxZg[c\b[bX̀Vah̀Xce[b[̀nV
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RS0TUVWXWYZ[\Z\]ÛV[ZVZ_Z\̀U[\abY[WVU\a\YUc\ẐVaYa_d̂YWZe\bUf[a\cghVZbe\̀âZhW_Z_ab\a\igZWbiga[\_jfWVUb\

_a\bgZ\[ab̀ÛbZfWhW_Z_ak\

lS0m̀hWYZ[\Zb\bẐnoab\Z_cŴWbV[ZVWpZb\YÛV[ZVgZWb\̀a[VŴâVabe\ac\YZbU\_a\ŴZ_Wc̀ hacâVUq\

rstuvusw0xyrz{w0|0xwv0vw}~��v0wx{z}zv��w�z�wv0�0��}wszxwx�v0

�����0�\]ÛV[ZVZ_Z\̀U_a[���U�\ba[\Z̀hWYZ_Z�b�\Z�b�\bẐn�U\�oab�\Z_WẐVae\Zhjc\_Zb\[ab̀ÛbZfWhW_Z_ab\̀U[\̀a[_Zb\

a\_ẐUbe\_apâ_U\Ufba[pZ[\[W�U[UbZcâVa\Zb\YÛ_Wnoab\abVZfahaYW_Zb\̂U\�_WVZh\a\bg�aWVẐ_U�ba\Zb\bẐnoab\

YÛbVẐVab\̂U\Z[VW�U\��\_Z\�aW\̂�\��q��������\a\̂Ub\Z[VW�Ub\��\a\��\_Z\�aW\̂�q\�q������e\YÛXU[ca\_Wb̀UbVU�\

z0�0w� ¡¢£¤¥¦l§̈0m\bẐn�U\_a\m_pa[Vd̂YWZ\YÛbWbVa\̂Z\YUcĝWYZn�U\XU[cZh\ZU\XU[̂aYa_U[e\Z_pa[VŴ_U�h©a\

bUf[a\U\_abYgc̀ [WcâVU\_a\Uf[W�Zn�U\ha�Zh\ZbbgcW_Ze\̂UVWXWYẐ_U\igae\ac\YZbU\_a\[aŴYW_d̂YWZe\bẐn�U\cZWb\

ahapZ_Z\̀U_a[�\ba[\Z̀hWYZ_Zq\ªgZ\Z̀hWYZn�U\ba\_Z[�\̂Ub\YZbUb\ba�gŴVab�\

§S0«abWbVd̂YWZ\̀Z[YWZh\_Z\̀[ÙUbVZe\_apW_ZcâVa\�gbVWXWYZ_Zk\

¬S0]UVZn�U\a[[̂aZ\̀Z[YWZh\Ug\VUVZh\_Z\̀[ÙUbVZe\_apW_ZcâVa\�gbVWXWYZ_Zk\

¦S0®U[\ZV[ZbU\Ŵ�gbVWXWYZ_U\̂Z\āaYgn�U\_U\°̂bV[gcâVU\]ÛV[ZVgZhe\ŴXa[WU[\Z\��\�V[ŴVZ�\_WZbe\iga\̂�U\

Wc̀ U[Vac\ac\̀[a�g±²U\XŴẐYaW[U\³\m_cŴWbV[Zn�Uk\

�S0«acZWb\YZbUb\XZhVUbUb\iga\̂�U\Wc̀ U[Vac\ac\̀[a�g±²U\XŴẐYaW[U\³\m_cŴWbV[Zn�Uq\

zz0�0{ µ́£§¶̈0mb\cghVZb\Z\iga\Zhg_a\abVa\ŴYWbU\̂�U\Wc̀ a_a\iga\Z\m_cŴWbV[Zn�U\Z̀hWiga\Zb\UgV[Zb\bẐnoab\

[̀apWbVZb\ac\haWq\ªgZ\Z̀hWYZn�U\ba\_Z[�\̂Ub\ba�gŴVab\YZbUb�\

§S0®U[\l¥¡·¡¦́ ¹̧º0�l»¢l§0_a\ZV[ZbU\Ŵ�gbVWXWYZ_U\̂Z\āaYgn�U\_U\ŴbV[gcâVU\YÛV[ZVgZhe\̀U[\̀[Z²U\̂�U\

bg̀a[WU[\Z\��\�V[ŴVZ�\_WZbe\Z\̀Z[VW[\_Ub\igZWb\ba[�\YÛbW_a[Z_U\_abYgc̀ [WcâVU\̀Z[YWZh\_Z\Uf[W�Zn�U�\

�e�¼\�V[db\_jYWcUb\̀U[\YâVU�\̀U[\_WZ\_a\ZV[ZbU\bUf[a\U\pZhU[\VUVZh\YÛV[ZVZ_Uk\

¬S0®U[\l¥¡·¡¦́ ¹̧º0½§¢¦l§µ0_a\ZV[ZbU\Ŵ�gbVWXWYZ_U\̂Z\āaYgn�U\_U\YÛV[ZVUe\̀U[\̀[Z²U\bg̀a[WU[\Z\��\

�V[ŴVZ�\_WZb�\��¼\�igŴ²a\̀U[\YâVU�\bUf[a\Z\̀Z[YahZ\YÛV[ZVgZh\̂�U\Ygc̀ [W_Ze\bg�aWVZ\ZŴ_Z\³\

ÙbbWfWhW_Z_a\_a\[abYWb�U\ĝWhZVa[Zhk\

¦S0®U[\l¥¡·¡¦́ ¹̧º0£º£§µ0Ŵ�gbVWXWYZ_Z\_U\YÛV[ZVU�\��¼\�pŴVa\̀U[\YâVU�\bUf[a\U\pZhU[\VUVZh\_Z\

Uf[W�Zn�U\ZbbgcW_Zk\

�S0¾aYgbZ\_U\Z_�g_WYZV�[WU\ac\[aYafa[\U\YÛV[ZVUe\_âV[U\_a\��\�YŴYU�\_WZb\¿VaWb\YÛVZ_Ub\_Z\_ZVZ\_Z\

YÛpUYZn�U�\��¼\�igŴ²a\̀U[\YâVU�\bUf[a\U\pZhU[\VUVZh\_Z\̀[ÙUbVZk\

¡S0®U[\_abWbVd̂YWZ\_Z\̀[ÙUbVZe\Z̀Àb\ba[\_aYhZ[Z_U\pâYa_U[e\bac\cUVWpU\�gbVU\_aYU[[âVa\_a\XZVU\

bg̀a[pâWâVa\a\̂�U\ZYaWVU\̀ahZ\®[a�UaW[Z\̂U\ZVU\_Z\babb�U�\��¼\�igŴ²a\̀U[\YâVU�\bUf[a\U\pZhU[\VUVZh\

_Z\̀[ÙUbVZq\
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RRR0S0TUVWXYVZ[0\X]W[̂_̂ à0bX0Wâ\̀c̀WadZ[0X]0èc̀\adZ[0X0̀]WXb̀]XY\[0bX0c[Y\̂a\â0c[]0a0

fb]̀ỲV\̂adZ[g0

hijklmnjopqirjisjtopqiruisvskutspqiwuxkqyzymjisuyzijklmnjrjirui{qyxjisv|smrmzymj}inqt{qyxuikyu~�iqijyw�i��i

rji�umi����������i

�vjijklmnjopqisuirjyzitqsisu�vmtwusinjsqs�i

a�0�qxuwuyijwqsi{yjvrvlutwqs}ijrvlwuyjrqsiqvimlu�jms}i�vuitpqij�vulusijwqsikyu~mswqsitqijyw�i��irji�umi

���������}ijisuyi{m�jrqikqyikyj�qitpqisvkuymqyiji��i�rqms�ijtqs}inqt{qyxuiqinjsq}iuxi{vtopqirjitjwvyu�ji

uiji�yj~mrjruirji{jlwjinqxuwmrj�i

R�0S0R]WXb̀]XY\[0bX0èc̀\â0X0c[Y\̂a\â0c[]0XV\X0�UỲc�Ẁ[0X0bXVĉXbXYc̀a]XY\[0Y[0TR�f�0[U0Y[0

V̀V\X]a0bX0cabaV\̂a]XY\[0bX0�[̂YXcXb[̂XV0b[0�UỲc�Ẁ[�0kulqikyj�qiruijw�i��i�nmtnq�ijtqs}inqt{qyxuiqi

njsq}iruijnqyrqinqxiqirmskqswqitqijyw�i��irji�umit�i������������i

a�0hk�sinqt~qnjrq}itpqinulu|yjyiqinqtwyjwqirutwyqirqikyj�qirui~jlmrjruirjisvjikyqkqswj�i

��0 um�jyiruiutwyu�jyiqvijkyusutwjyirqnvxutwjopqi{jlsjiu�m�mrjikjyjiqinuywjxu�i

c�0¡¢£¤¥¤¦§̈¦©ª«¤§̈¬®©̄°i

b�0±pqixjtwm~uyijikyqkqswj�i

X�0²tsu³jyiqiyuwjyrjxutwqirjiu�unvopqiruisuviq|³uwq�i

��0́jlµjyiqvi{yjvrjyijiu�unvopqirqinqtwyjwq�i

¶�0·¬̧¤¦§«¤®̄©¦©¹º¢§̈©̄©°i

»�0�qxkqywjy¼suiruixqrqimtmr½tuq�i

�0S0¾XceâadZ[0bX0̀Ỳb[YX̀babX0kjyjilmnmwjyiqvinqtwyjwjyinqxijihrxmtmswyjopqi¿À|lmnjiut�vjtwqikuyrvyjyuxi

qsixqwm~qsiruwuyxmtjtwusirjikvtmopqiqvijw�i�vuisu³jikyqxq~mrjijiyuj|mlmwjopqikuyjtwuijiky�kymjijvwqymrjrui�vui

jklmnqvijikutjlmrjru}i�vuikqruyzisuyinqtnurmrjisuxkyui�vuiqi�mnmwjtwuiyussjynmyijihrxmtmswyjopqikulqsi

kyu³vÁ�qsiyusvlwjtwus}inqtsmruyjtrqikjyjiwjtwq}iyumtnmr�tnmjsirui{jlwjsiuisvjitjwvyu�jirui�yj~mrjru�i

ÂÃÄÂÄÂÄ0¿jyjiqsi{mtsirqì\X]0ÂÃÄÂ0yukvwjy¼su¼pqimtmr½tuqsijwqsinqxqiqsirusnymwqsitqsijywm�qsi��}i��}i�Å}i�Æ}i��i

ui��irji�umit��iÇ�ÈÈÈ��Å�i

ÂÃÄÉÄ0hsixvlwjsikyu~mswjsitqimwuxiÊÊisuypqirusnqtwjrjs}iruimxurmjwq}irqikj�jxutwqiru~mrqiqvinq|yjrjsi

³vrmnmjlxutwu}isui{qyiqinjsq}itji{qyxjirqiËÅ�irqijyw�iÇÈirji�umiÇ�ÈÈÈ��Å�i

ÂÃÄÌÄ0hsisjtoÍusikyu~mswjsitqsimwutsiÊ}iÊÊÊ}iÊÎiuiÎirqì\X]0ÂÃÄÂ}ikqruypqisuyijklmnjrjsi³vtwjxutwuinqxijirqi

mwuxiÊÊ}i{jnvlwjrjijiru{usjiky�~mjirqi�mnmwjtwuitqiyuskunwm~qikyqnussq}itqikyj�qirui��i�nmtnq�irmjsiÀwumsijinqtwjyi
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STUVWXVYTZ[\]U\WŜUŜ_̂ àUb̂̀U\cb̂̀_TSTUTÙ̂d̀TUŜUe\WXTd̂YUŜUf̀Tg\ÛbXTĉĥeVSTUW\UT̀XiUjjkUSTUl̂VUWimU

niooopqriU

stuvusu0wbUbTWZx̂bUTSYVWVbX̀TXV_TbUb̂̀[\UTfhVeTSTbUf̂hTUwyX\̀VSTŜUTfzbUTUŜ_VSTUW\XV{VeTZ[\ÛU\UX̀TWbeỳb\U

S\Uf̀Tg\ÛbXTĉĥeVS\UfT̀TUTUŜ{̂bTUf̀|_VTiUwUW\XV{VeTZ[\UŜ_̂ àU\e\̀̀^̀Uf̂bb\ThŶWX̂]Uf\̀UŶV\UŜU

e\̀̀ b̂f\WS}WeVTUe\YUT_Vb\UŜÙ̂êcVŶWX\ÛUTfzbÛ~TỳVSTbÛbXTbUX̂WXTXV_TbÛUW[\Ub̂WS\Uh\eThVgTS\U\UhVeVXTWX̂U

{ThX\b\]Ub̂̀aUŜ_VSTŶWX̂UfychVeTS\ÛYU�VàV\U�{VeVThÙ̂ bXTWS\UfT̀TUXTWX\UŜ_VSTŶWX̂UW\XV{VeTS\iU�TU

W\XV{VeTZ[\Ub̂̀aUVWSVeTSTUTUe\WSyXTUe\WbVŜ T̀STUV̀̀ d̂yhT̀]UTUY\XV_TZ[\ÛUTÛbf|eV̂UŜUbTWZ[\UTSYVWVbX̀TXV_TU

�ŷUb̂Uf̀̂ X̂WŜUTfhVeT̀]U\Uf̀Tg\ÛU\Uh\eThUŜÛWX̀̂dTUSTbÙTgx̂bUŜUŜ{̂bTiU

stu�u0wUTfhVeTZ[\UŜU�yTh�ŷ ÙSTbUbTWZx̂bUf̀̂ _VbXTbUŴbXTUehaybyhTU\cb̂̀_T̀aU\USV̀̂VX\Ue\WbXVXyeV\WThU�UTYfhTU

Ŝ{̂bTÛUT\Ue\WX̀TSVXz̀V\iU

stu�u0wbUbTWZx̂bUf̀̂ _VbXTbUW\bUVX̂WbU��0���0���0�0��0S\U����0stus0b[\USTUe\Yf̂X}WeVTUSTU�\WX̀TXTWX̂iU

stu�u0wUbTWZ[\Uf̀̂ _VbXTUW\UVX̂YU�0S\U����0stus0|USTUe\Yf̂X}WeVTUŜUTyX\̀VSTŜUbyf̂ V̀\̀Ue\Yf̂X̂WX̂USTU

wSYVWVbX̀TZ[\]U{TeyhXTSTUTUŜ{̂bTUS\UlVeVXTWX̂UW\Ù̂bf̂eXV_\Uf̀\êbb\]UW\Uf̀Tg\UŜUjkU�Ŝg�USVTbUSTUTĉ X̀ỳTU

ŜU_VbXT]Uf\ŜWS\UTÙ̂TcVhVXTZ[\Ub̂̀ Ù̂�ŷ V̀STUTfzbUk�U�S\Vb�UTW\bUŜUbyTUTfhVeTZ[\]U\yUTWX̂b]Ub̂UŜ_VSTŶWX̂U

�ybXV{VeTSTÛUTêVXTUf̂hTUTyX\̀VSTŜU�ŷUTUTfhVe\yiU

stu�uUwbUbTWZx̂bÛbXTĉĥeVSTb]UŴbX̂Ue\WX̀TX\]UW[\Û~ehŷYU\yX̀TbUf̀̂ _VbXTbÛYUĥVUŴYUTÙ̂bf\WbTcVhVSTŜUSTU

hVeVXTWX̂pe\WX̀TXTSTUf\̀Uf̂ S̀TbÛUSTW\bU�ŷUŜ ÙeTybTUf̂hTUf̀aXVeTUŜUV̀̀ d̂yhT̀VSTŜbiU
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µ»0�µ¶��»�0ŶSVTWX̂U�̧ ��¼µ½¾̧0¿̧¶�µ́�Àµºµ0�0Á²»��¿�¹µºµ]UW\U�ŷUe\yĉ ]̀U\ĉŜêWS\UT\USVbf\bX\U³̧»0µ¶��Â̧»0
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