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LMNOPQROS TUVWXU YXZ[\X][V^ _X]`UU[]` _ab]`c dTY__e fXg[V hiijU]X][V^ dfhe
c`Xbjk`c`^]b lV]`^][XUUa lkVZ[g` W[Xb mk``n ][c` b]XWU` X]cVblo`k[i VWb`kZX][V^bn
jb`mjU [^ WV]o iU[cX]` cV^[]Vk[^\ X^g ^jc`k[iXU p`X]o`k lk`g[i][V^ dYqres

t^ b[clU[u`g ]`kcb ]o` TY__ fh VWb`kZX][V^b iX^ W` jb`g ]V g`]`kc[^` lkVuU`bVm ]`cl`kX]jk` X^g ojc[g[]an bVc`poX] U[v` X kXg[VwbVj^g[^\s xVp`Z`kn ]o` Vk[\[^XUTY__ fh VWb`kZXWU`b gV ^V] iVkk`blV^g ]V ]kXg[][V^XU c`]`VkVUV\[iXU ZXk[XWU`bsyXk[Vjb g`\k``b Vm lk`lkVi`bb[^\ Xk` ^`i`bbXka W`mVk` ]o` gX]X iX^ W` j][U[b`g [^c`]`VkVUV\as t^`Z[]XWUa ]o[b [^ZVUZ`b Xbbjcl][V^b X^gzVk jb` Vm V]o`k gX]Xn `s\s
mkVc iU[cX]VUV\a Vk Yqrn po[io cXa U`Xg ]V X g`\kXgX][V^ Vm ]o` {jXU[]asqo[U` bVc` Vm ]o` lk`lkVi`bb[^\ iX^ W` XZV[g`g Wa [^iUjg[^\ ]o` TY__ fh gX]X
[^ dk`eX^XUab`b [] p[UU ]Xv` Xpo[U`n W`mVk` bjio k`wX^XUab[b gX]X W`iVc` XZX[UXWU`st^ ]o[b Xk][iU` p` iV^b[g`k X cVk` g[k`i] jb` Vm TY__ fh gX]Xn Wa [^Z`b][\X][^\
oVp b`^b[][Z` TY__ fh gX]X [^ X cVk` |kXp| mVkcX]n [s̀ s 076 lkVi`bb`g [^]V ]`cwl`kX]jk` X^g ojc[g[]an Xk` ]V iU[cX]` ioX^\`s q` u^g ]oX] ]o` TY__ fh lkVgji]
k`mkXi][Z[]a Xb mj^i][V^ Vm o`[\o] [b Xb b`^b[][Z` ]V iU[cX]` ioX^\` Xb Xk` ]kXg[][V^XUc`Xbjk`b U[v` ]o` \`VlV]`^][XU o`[\o] Vk ]`cl`kX]jk` Vm lk`bbjk` bjkmXi`bs t^ ]o`
b]kX]Vblo`k` ]o` o`[\o]b Vm [bV k`mkXi][Z[]a bjkmXi`b Xll`Xk `Z`^ cVk` b`^b[][Z` ]V
iU[cX]` ioX^\` ]oX^ ]o` o`[\o]b Vm [bVWXk[i bjkmXi`bs }o` TY__ fh VWb`kZX][V^bXk` ]V]XUUa [^g`l`^g`^] Vm V]o`k X]cVblo`k[i VWb`kZX][V^bn po[io cXv`b ]o`c ^V]
V^Ua o[\oUa jb`mjU mVk iU[cX]` cV^[]Vk[^\ ljklVb`b X^g iU[cX]` ioX^\` g`]`i][V^nWj] XUbV cXv`b ]o`c X^ [g`XU ]VVU mVk ]o` Z`k[uiX][V^ Vm k`bjU]b WXb`g V^ V]o`kVWb`kZX][V^XU gX]Xb`]b X^gzVk k`wX^XUab[b gX]Xs~gg[][V^XUUan [] [b mVj^g ]oX] TY__ VWb`kZX][V^b VW]X[^`g mkVc \kVj^gn [^ ]o`
mVkc Vm �`^[]o ]V]XU g`UXabn Xk` p`UU bj[]`g mVk iU[cX]` k`b`Xkios
�����P�N� TY__� k`mkXi][Z[]a� \`VlV]`^][XU o`[\o]� �}�� iU[cX]` cV^[]Vk[^\
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�`Z[bn �sn }s ~s x`kk[^\n fs ~s ~^]o`bn �s fViv`^n X^g fs xs qXk`� �

�n �Tr_

�`]`VkVUV\a� �Xll[^\ �`^[]o q`] �`UXab V^]V rk`i[l[]XWU` qX]`k	s 
7=8· ´II9·456· ��n ²	
sx`XUan _s�s X^g �s fs �ak`� °±±±n �f`]k[`Z[^\ ]`cl`kX]jk`n pX]`k ZXlVjk X^g bjkmXi`
lk`bbjk` [^mVkcX][V^ mkVc k`mkXi][Z`w[^g` lkVuU`b g`k[Z`g Wa kXg[V ViijU]X][V^�~ b[cjUX][V^ b]jga	s �· 
· �· 45657879· �7;· ���n ����s

�jVn �s xs� °±±±n �~bb[c[UX][V^ Vm Tr_ fXg[V hiijU]X][V^ �X]X mVk Yjc`k[iXUq`X]o`k rk`g[i][V^	s �́ � ��n ��	s
�`kVan _s _s� �

	n ��`Xbjk`c`^]b Vm \`VlV]`^][XU o`[\o] Wa Tr_ kXg[V ViijU]X][V^s	s


7=80/9 7� �57I3@21;/9 �525/8;3 ���d��en �
	�s
�`[^iv`n �s �s� �


n �t^Z`kb[V^ �`]oVgb mVk ~]cVblo`k[i rkVuU[^\ p[]o Tr_

hiijU]X][V^b	s _i[`^][ui k`lVk] 

w��n �X^[bo �`]`VkVUV\[iXU t^b][]j]`s dros�s]o`b[besYXv[i`^VZ[in Ysn hs �XZ[gbV^n Ts �XZ[bn ~s Tk�jWU`kn }s �kXcn �s �s �s fVZ`k`n �s
�`]�n }s �Vk[]Xn qs r`ll`kn xs r[]io`kn ~s _X^vV^bv[n rs _ojvUXn fs _pXk]n fsqX]bV^n X^g �s �Xg[� °±±±n ��c[bb[V^ bi`^Xk[Vbs _jccXka mVk lVU[iacXv`kbs ~
bl`i[XU k`lVk] Vm tr�� pVkv[^\ \kVjl ttt	s t_�Y 
°w
��
w��²w�s

¹º»¼½ ¾½¿ÀÁ ÂÃÄÅÃÆÄÄÇÁ ÈÉÆÊÁ ¹ ¾Â�



��
hW`kojW`kn �s �s� �

²n �_[cjUX][V^ Vm ]o` ~]UX^][i i[kijUX][V^ p[]o X iVjlU`g b`X

[i`wc[`g UXa`k [bVlai^XU \`^`kXU i[kijUX][V^ cVg`Us rXk] t� �Vg`U g`bik[l][V^	s

· ¶3@2· �;5/07:8· ��n �±�sfV`iv^`kn �sn �s ~kl`n �s �`^\]bbV^n �s �ok[b]Vlon �s �UXjbb`^n �s ��jc`^[Un
�s �bion �s T[Vk\`]]Xn �s _ioU`b`n X^g �s _iojU�p`[gX� �

�n �}o` X]cVwblo`k` \`^`kXU i[kijUX][V^ cVg`U ��x~�w�� �Vg`U g`bik[l][V^ X^g b[cjUX][V^Vm lk`b`^]wgXa iU[cX]`	s }`io^[iXU k`lVk]n �X rUX^iv t^b][]j] m�jk �`]`VkVUV\[`sf`lVk] °��s_X^]`kn �s �sn�s �s }XaUVkn }s�s �s q[\U`an }s �s �Vo^bn rs �s �V^`bn �s �s �XkVUan
�s �s �s �[]io`UUn ~s xs hVk]n �s �s r`^^`kn ys fXcXbpXcan�s �s _iopXk�vVlmnfs �s _]Vj�`kn X^g _s �s �s }`]]� �

�n �~ b`Xkio mVk ojcX^ [^�j`^i`b V^ ]o`]o`kcXU b]kji]jk` Vm ]o` X]cVblo`k`	s ¸/6=85 ���n ²
���s_]`^g`Un �sn }s _ioc[]on �s fV`iv^`kn X^g �s �jWXbio� °±±±n �}o` �U[cX]`Vm ]o` °�	b] i`^]jka� }kX^b[`^] b[cjUX][V^b p[]o X iVjlU`g X]cVblo`k`wVi`X^\`^`kXU i[kijUX][V^ cVg`U	s }`io^[iXU k`lVk]n �X^[bo �U[cX]` �`^]k`n �X^[bo
�`]`VkVUV\[iXU t^b][]j]`s f`lVk] ±±w�s}`]]n _s �s �sn �s �s �s �[]io`UUn �s �s rXkv`kn X^g �s fs ~UU`^� �

�n �xjwcX^ [^�j`^i` V^ ]o` X]cVblo`k[i Z`k][iXU ]`cl`kX]jk` b]kji]jk`� g`]`i][V^ X^gVWb`kZX][V^b	s �;150;5 ���n ��	±���	²sy`g`Un xs� °±±±n ��V^Z`kb[V^ Vm qT_�� \`Vc`]k[i o`[\o]b ]V Yqr cVg`U xtf�~�
\`VlV]`^][XU x`[\o]b	s ��t bi[`^][ui kXllVk] ±±w±�n �X^[bo �`]`VkVUV\[iXUt^b][]j]`s

�jX^n �s �sn fs ~s ~^]o`bn fs xs qXk`n �s fViv`^n qs �s �V^^`kn �s Ts �`Z[bnX^g _s �jkb[^\`k� �

²n �_`^b[^\ �U[cX]` �oX^\` �b[^\ ]o` TUVWXU rVb[]V[^[^\_ab]`c	s 
·�·�· ��d��en ��
°����
²	s�Vjn �sn �s qX^\n xs �[jn fs ~s ~^]o`bn }s �X]bjcjkXn X^g �sw�s �oj� °±±±n ��b`Vm Tr_z��} k`mkXi][V^ X^\U`b [^ ]ok``wg[c`^b[V^XU ZXk[X][V^XU X^XUab[b	s �· 
·
�· 45657879· �7;·
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