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2223456367839:;<=>, ?@ A@BCDEF,G
HIJKLMNOPQRJS
T U VWXYZ[\Y] V^_`Y aX]bY ĉ V^ dedfghij k `^ga] gclihg] V^ a^XgYim̂i[hY ĉ V^ nedfghij
T o^_`Y aX]bY e cY p aX]qr^gY_j sYVY aX]qr^gY bYr^ tuv a]i`]_j
T wX^^i[eY `]V]_ ]_ VYV]_ a^__]Yh_ _]rh[h`YV]_ i] xyz{z |} ~}�zy��{�z}�j
T �]VY_ Y_ X^_a]_`Y_ V^b^g _^X �MJK��O���Jj �^_a]_`Y_ ^ �W_`h�[Y`hbY_ V^b^g _^X YaX^_^i`YVY_ i] xyz{z |} ~}�zy��{�z}�j
T �^_]rWZ[\]^_ Y `hi`Y ]W Y r cYah_j c� a^Xgh`hV] ] W_] V^ [Yr[WrYV]XYj
T U] `^XghiYX� ^i`X^�W^ Ya^iY_ ] xyz{z |} ~}�zy��{�z}� ^ r^b^ ^_`Y �zy�� |} �}������� []g b][m̂j

���������  
¡^�WiV] Y gY` ĉXhY YaX^_^i`YVY i] aX]�XYgY ¢���� £���¤{z¥ V^ n¦§nf§fd� hi`h`WrYVY ¢̈ £�©}�z� |� ª¤|�|} |} «��z ���yz ¬­­®¥�°̄v ghr rmYgaYVY_ VY hrWghiYZ[\Y] a cWqrh[Y ±W^hgYg a]X Yi] ^ ²vv rmYgaYVY_ ±W^hgYVY_ _\Y] `X][YVY_ `]V]_ ]_ VhY_ ³́ ]i`^µ¶rWg^§¡^[X^`YXhY ·Wih[haYr V^ ¶i´XY¸^_`XW`WXY¹j
³Y¹ ºWYi`Y_ rmYgaYVY_ ±W^hgYg� ^g gĉVhY� a]X VhY»
³q¹ ¡Wa]iV] ±W^ ^_`^_ i cWg^X]_ _^ gYi`^ieYg i]_ aX c]¼hg]_ Yi]_� ^_`hg^ ^g ±W^ Yi] a^r] g^i]_ g^`YV^ VY_ °t° ghrrmYgaYVY_ VY hrWghiYZ[\Y] a cWqrh[Y ^_`YX\Y] ±W^hgYVY_j ½][m̂ V^b^ _Wa]X ±W^ i\Y] eYbhY rmYgaYVY_ ±W^hgYVY_ i] VhY aXhg^hX]

V^ �Yi^hX] V^ ¾ffdj
��������� ¿
Àg �]�] ĉ Vh_aW`YV] iWg `YqWr^hX] V^ Á [Y_Y_ []g ±WY`X] �[eY_ Â� Ã� Ä ^ Å ][WaYiV]� hih[hYrg^i`^� Y_ ±WY`X] aXhg^hXY_
[Y_Y_ V] `YqWr^hX]� []g] g]_`XY Y ��WXY Y _^�WhXj

A B C D

�_`Y_ �[eY_ a]V^g _^X g]bhg^i`YVY_ V^ Y[]XV] []g Y_ _^�Whi`^_ X^�XY_µ
T sYVY �[eY a]V^ _^ g]b^X aYXY Y [Y_Y ÆY VhX^h`Y _^ ^_`Y ^_`hb^X bYÇhYÈ

T sYVY �[eY a]V^ _Yr`YX _]qX^ Y a^Z[Y bhÇhieY ÆY VhX^h`Y _^ Y [Y_Y _^�Whi`^ ^_`hb^X bYÇhYÈ

T U_ �[eY_ i\Y] a]V^g _^ g]b^X aYXY Y ^_±W^XVYj
·]_`X^ ]_ g]bhg^i`]_ ±W^ a^Xgh`^g ±W^ Y_ �[eY_ ][Wa^g Y_ ±WY`X] cWr`hgY_ [Y_Y_ V] `YqWr^hX]� gY_ iY ]XV^g hib^X_Y�
[]i´]Xg^ Y ��WXY Y _^�WhXj

D C B A

wYXY [YVY g]bhg^i`]� ´YZ[Y Y ��WXY []XX^_a]iV^i`^ V] `YqWr^hX]j
��������� É
oY w^`^X_]irmYiVhY� ] _h_`^gY V^ rhieY_ Y ĉX^Y_ ^_` cY Vh_`XhqWclV] V^ `Yr ´]XgY ±W^ V^ ±WYr±W^X [hVYV^ _Y^g bm]]_ VhX^`]_ aYXY `Xm̂_
]W`XY_ [hVYV^_ ^ V^ [YVY [hVYV^ ĉa]__clb^r bhY�YX aYXY ±WYr±W^X ]W`XY ´YÇ^iV] i] gcY¼hg] WgY ^_[YrYj U ^gaX^_Y ÊyË�ÌÍ�� ĉ±W^g ]X�YihÇY ]_ bm]]_ ^ W`hrhÇY ] _^�Whi`^ gYaYµ

c� a]__clb^r YV]`YX ] g^_g] _h_`^gY V^ rhieY_ Y ĉX^Y_ ^g aYcl_^_ []g ]iÇ^ ]W gYh_ [hVYV^_» ÎW_`h�±W^ _WY X^_a]_`Yj



��������� �
Uhi] ^ �hi]� aXhg]_ �irYiV^_^_ V^ UXiYrV] ^ �^XiYrV]� _\Y] []Çhie^hX]_ iWg X^_`YWXYi`^ �Ya]im̂_ ^g �^r_hi±W^j Àr`hgYg^i`^�
] aXY`] gYh_ a^VhV] i] X^_`YWXYi`^ ĉWgY a]XZ[\Y] V^ ±W^h�] ÍzË� ±W^ b^g []X`YVY ^g [Wq]_� `]V]_ V^ g^_g] `YgYie]j ·Y_
±WYiV] ] ±W^h�] [e^�Y Y] X^_`YWXYi`^� ^_`^ YhiVY i\Y] ^_` cY []X`YV] ^ [Yq^ Y Uhi] ^ �hi] aX^aYXYX^g Y a]XZ[\Y]j
Uhi] ^ �hi] _\Y] qY_`Yi`^ ^_a^X`]_ ^ Vh_[harhiYV]_j o] `XYqYre]� ^r^_ _ c] ´YÇ^g ^__Y_ VWY_ ]a^XYZ[\]^_µ
T �YÇ^X Wg []X`^ arYi] iWg qr][] X^`Yi�WrYXÈ
T �gahreYX V]h_ ]W gYh_ qr][]_ X^`Yi�WrYX^_ ^ []X` cY¸r]_ ³i^__^ [Y_]� ] []X`^ ĉ []i`YV] []g] Wg _c]¹j
³Y¹ ¡^ ] ±W^h�] ^_`hb^X i] ´]XgY`] V^ Wg qr][] X^`Yi�WrYX V^ Vhg^i_\]^_ ¯ [g � ¯ [g �tÁ [g� ±WYr ĉ ] g^i]X i cWg^X] V^

[]X`^_ i^[^__ cYXh]_ aYXY ]q`^X Ya^iY_ [Wq]_ V^ ¯ [g � ¯ [g � ¯ [g» ³U`^iZ[\Y]µ Y X^_a]_`Y i\Y] ĉt� []X`^_�¹
³q¹ ¡^ ] ±W^h�] ^_`hb^X i] ´]XgY`] V^ Wg qr][] X^`Yi�WrYX V^ Vhg^i_\]^_ t� [g �t� [g �tÁ [g ³_hg� ]_ `]´W_ �irYiV^_^_

_\Y] �h�Yi`^_[]_�¹� ±WYr ĉ ] g^i]X i cWg^X] V^ []X`^_ i^[^__ cYXh]_ aYXY ]q`^X Ya^iY_ [Wq]_ V^ ¯ [g � ¯ [g � ¯ [g»
��������� �
o] `XhmYi�Wr] ÂÃÄ� Y_ qh__^`XhÇ^_ hi`^XiY ^ ^¼`^XiY V] b ĉX`h[^ Â ^i[]i`XYg Y X^`Y ÃÄ i]_ a]i`]_ Å ^ 	� X^_a^[`hbYg^i`^�
[]i´]Xg^ Y ��WXY Y _^�WhXj ¡^iV] ÂÅ 
 Â	� V^`^Xghi^µ

Β CD

Α

E

³Y¹ Y g^VhVY V] mYi�Wr] Å mÂ	j ³i\Y] _^ Y__W_`^µ Ya^_YX V^ i^ieWg VYV] iWg ĉXh[] _^X YaX^_^i`YV]� Y X^_a]_`Y ĉWg i cWg^X]�¹
³q¹ Y_ g^VhVY_ V]_ mYi�Wr]_ Â mÅ	 ^ Âm	Åj
³[¹ ] bYr]X V^ ��Ã mÄÂ
 ���ÄmÃÂ
j
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T �]VY_ Y_ X^_a]_`Y_ V^b^g _^X �MJK��O���Jj �^_a]_`Y_ ^ �W_`h�[Y`hbY_ V^b^g _^X YaX^_^i`YVY_ i] xyz{z |} ~}�zy��{�z}�j
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���������  
¡^�WiV] Y gY` ĉXhY YaX^_^i`YVY i] aX]�XYgY ¢���� £���¤{z¥ V^ n¦§nf§fd� hi`h`WrYVY ¢̈ £�©}�z� |� ª¤|�|} |} «��z ���yz ¬­­®¥�°̄v ghr rmYgaYVY_ VY hrWghiYZ[\Y] a cWqrh[Y ±W^hgYg a]X Yi] ^ ²vv rmYgaYVY_ ±W^hgYVY_ _\Y] `X][YVY_ `]V]_ ]_ VhY_ ³́ ]i`^µ¶rWg^§¡^[X^`YXhY ·Wih[haYr V^ ¶i´XY¸^_`XW`WXY¹j
³Y¹ ºWYi`Y_ rmYgaYVY_ ±W^hgYg� ^g gĉVhY� a]X VhY»
³q¹ ¡Wa]iV] ±W^ ^_`^_ i cWg^X]_ _^ gYi`^ieYg i]_ aX c]¼hg]_ Yi]_� ^_`hg^ ^g ±W^ Yi] a^r] g^i]_ g^`YV^ VY_ °t° ghrrmYgaYVY_ VY hrWghiYZ[\Y] a cWqrh[Y ^_`YX\Y] ±W^hgYVY_j ½][m̂ V^b^ _Wa]X ±W^ i\Y] eYbhY rmYgaYVY_ ±W^hgYVY_ i] VhY aXhg^hX]

V^ �Yi^hX] V^ ¾ffdj
��������� ¿
oY ��WXY Y _^�WhX� ] _^�g^i`] ÂÃ ĉ ] VhmYg^`X] V^ WgY _^gh[hX[Wi´^Xm̂i[hY V^ XYh] Wih` cYXh]� � ĉ ] a]i`] g ĉVh] V^ ÂÃ� Ä ĉ
Wg a]i`] _]qX^ Y _^gh[hX[Wi´^Xm̂i[hY `Yr ±W^ ��Ã mÂÄ
 
 � ^ Å ĉ Y aX]�^Z[\Y] ]X`]�]iYr V^ Ä _]qX^ ] _^�g^i`] ÂÃj

A BDO

C

θ

³Y¹ wX]b^ ±W^ ]_ `XhmYi�Wr]_ ÂÃÄ ^ ÂÄÅ _\Y] _^g^reYi`^_j
³q¹ U aYX`hX VY _^g^reYiZ[Y ]q`hVY Y[hgY� V^g]i_`X^ ±W^ _^i�t�
 
 t � _^i � � []_ � ^ []_�t�
 
 t � []_� �� ¯j
��������� É
Uhi] ^ �hi]� aXhg]_ �irYiV^_^_ V^ UXiYrV] ^ �^XiYrV]� _\Y] []Çhie^hX]_ iWg X^_`YWXYi`^ �Ya]im̂_ ^g �^r_hi±W^j Àr`hgYg^i`^�
] aXY`] gYh_ a^VhV] i] X^_`YWXYi`^ ĉWgY a]XZ[\Y] V^ ±W^h�] ÍzË� ±W^ b^g []X`YVY ^g [Wq]_� `]V]_ V^ g^_g] `YgYie]j ·Y_
±WYiV] ] ±W^h�] [e^�Y Y] X^_`YWXYi`^� ^_`^ YhiVY i\Y] ^_` cY []X`YV] ^ [Yq^ Y Uhi] ^ �hi] aX^aYXYX^g Y a]XZ[\Y]j
Uhi] ^ �hi] _\Y] qY_`Yi`^ ^_a^X`]_ ^ Vh_[harhiYV]_j o] `XYqYre]� ^r^_ _ c] ´YÇ^g ^__Y_ VWY_ ]a^XYZ[\]^_µ
T �YÇ^X Wg []X`^ arYi] iWg qr][] X^`Yi�WrYXÈ
T �gahreYX V]h_ ]W gYh_ qr][]_ X^`Yi�WrYX^_ ^ []X` cY¸r]_ ³i^__^ [Y_]� ] []X`^ ĉ []i`YV] []g] Wg _c]¹j
³Y¹ ¡^ ] ±W^h�] ^_`hb^X i] ´]XgY`] V^ Wg qr][] X^`Yi�WrYX V^ Vhg^i_\]^_ ¯ [g � ¯ [g �tÁ [g� ±WYr ĉ ] g^i]X i cWg^X] V^

[]X`^_ i^[^__ cYXh]_ aYXY ]q`^X Ya^iY_ [Wq]_ V^ ¯ [g � ¯ [g � ¯ [g» ³U`^iZ[\Y]µ Y X^_a]_`Y i\Y] ĉt� []X`^_�¹
³q¹ ¡^ ] ±W^h�] ^_`hb^X i] ´]XgY`] V^ Wg qr][] X^`Yi�WrYX V^ Vhg^i_\]^_ t� [g �t� [g �tÁ [g ³_hg� ]_ `]´W_ �irYiV^_^_

_\Y] �h�Yi`^_[]_�¹� ±WYr ĉ ] g^i]X i cWg^X] V^ []X`^_ i^[^__ cYXh]_ aYXY ]q`^X Ya^iY_ [Wq]_ V^ ¯ [g � ¯ [g � ¯ [g»



��������� �
s]i_hV^X^ Wg X^`mYi�Wr] ÂÃÄÅ� []g Y _^�Whi`^ aX]aXh^VYV^µ _^ []X`YXg]_ V^r^ Wg ±WYVXYV] Â	�Å� ]q`^g]_ ] X^`mYi�Wr]
ÃÄ�	� _^g^reYi`^ Y] ]Xh�hiYr� ]W _ �̂Y� []g rYV]_ aX]a]X[h]iYh_ Y]_ rYV]_ V] X^`mYi�Wr] ÂÃÄÅj

F

E BA

D C

U XYÇ\Y] ^i`X^ ] gYh]X rYV] ^ ] g^i]X rYV] V^ Wg X^`mYi�Wr] []g ^__Y aX]aXh^VYV^ ĉ []ie^[hVY []g] ��� ��z £���}�j
³Y¹ �YV] Wg X^`mYi�Wr]� []X`Yg]_ V^r^ Wg ±WYVXYV] V^ rYV] h�WYr Y] _^W rYV] g^i]Xj

³h¹ ·]_`X^ ±W^ _^ ]_ rYV]_ V] X^`mYi�Wr] ^_`\Y] ^g XYÇ\Y] cYWX^Y ^i`\Y] `Yr ]a^XYZ[\Y] a]V^ _^X X^a^`hVY hi�ih`Y_ b^Ç^_j
³hh¹ ·]_`X^ ±W^ _^ ]_ rYV]_ V] X^`mYi�Wr] ^_`\Y] iY XYÇ\Y] �� � � u� hi`^hX]_ a]_h`hb]_� ^i`\Y] `Yr ]a^XYZ[\Y] _ c] a]V^ _^X X^a^`hVY
Wg i cWg^X] �ih`] V^ b^Ç^_j ½ �̂Y� iY ��WXY Y _^�WhX� ]_ []X`^_ i] [Y_] ^g ±W^ ]_ rYV]_ V] X^`mYi�Wr] ^_`\Y] iY XYÇ\Y] °Á j

³q¹ s]i[rWY ±W^ Y XYÇ\Y] cYWX^Y ĉWg i cWg^X] hXXY[h]iYrj
��������� �
U aXhi[haYr Y`XYZ[\Y] V] �����} �}y¤��z�} ĉ ] �m̂h_^X ����¤{� ��zj U_ ^¼[WX_\]^_ a^r] aYX±W^ VWXYg � e]XY_� ^ hi[rW^g bh_h`Y_ ÆYr]�Y V^ r^gqXYiZ[Y_� ±W^ �[Y r]i�^ V] �_�Wh[e\Y]j U_ ^XWaZ[\]^_ V] �m̂h_^X _\Y] bh_clb^h_ V^ `]V] ] aYX±W^� ^ i\Y] VWXYg gYh_ ±W^
d ghiW`]_j
k �^X^i`^ V] aYX±W^ ±W^X gY¼hghÇYX Y [eYi[^ V]_ bh_h`Yi`^_ b^X^g V^ a^X`] WgY ^XWaZ[\Y] V] �_�Wh[e\Y] _^g� a]X ĉg� V^h¼YX^g
V^ bh_h`YX Y r]�Y V^ r^gqXYiZ[Y_� aXhi[haYr ´]i`^ V^ X^iVY V] aYX±W^j wYXY h__]� []i`XY`]W Wg ^_`Y�h cYXh] ±W^ g]ih`]X]W ]
�m̂h_^X ^ Yi]`]W ]_ _^�Whi`^_ VYV]_µ

o cWg^X] VY ^XWaZ[\Y] �hY �]X cYXh] VY ^XWaZ[\Y] �^ga] V^ ^XWaZ[\Y] ³ghi¹ �^ga^XY`WXY Ygqh^i`^ ³	Ä¹
n nf ¦µff ¾µff ¾p
¾ nf n¾µff ¾µdf df
d nf n
µff nµff n¦
� nn ¦µdf fµdf nf
p nn nfµff dµff ¾f
� nn n�µff nµdf n�

 n¾ nnµdf nµdf ¾�¦ n¾ n�µff nµff ¾

� n¾ n�µff nµff ¾f
nf n¾ n¦µff dµff n¦
nn nd nnµff ¾µff ¾n
n¾ nd npµff fµdf n�
nd nd n�µff ¾µff n¦

³Y¹ �YZ[Y Wg �X cY�[] [YX`^_hYi]� []g ^_[YrY� ^ gYX±W^ ]_ a]i`]_ �
 u�
 i]_ ±WYh_ 
 ĉ ] `^ga] VY ^XWaZ[\Y]� ^g ghiW`]_� ^ � ĉ
] `^ga] V^[]XXhV] ^i`X^ Y ^XWaZ[\Y] []XX^_a]iV^i`^ ^ Y aX c]¼hgY ^XWaZ[\Y]� ^g e]XY_j ½][m̂ bYh `^X ±W^ V^_[YX`YX Y cWr`hgY
^XWaZ[\Y] V^ [YVY VhYj

³q¹ ÆU_ 
µff V] VhY n�� g]g^i`] ^g ±W^ ] aYX±W^ YqXhW� ] �WhY V] aYX±W^� �Wi`] []g ]_ bh_h`Yi`^_ VY aXhg^hXY ^¼[WX_\Y] V]
VhY� bhW� Y] r]i�^� WgY ^XWaZ[\Y]� ±W^ VWX]W n ghiW`] ^ �p _^�WiV]_jÀ`hrhÇYiV] ] �X cY�[] ±W^ b][m̂ ´^Ç i] h`^g ³Y¹� ^_`hg^ Y ±W^ e]XY_ Y ^¼[WX_\Y] V^b^ [e^�YX iY_ hg^VhYZ[\]^_ V] �_�Wh[e\Y]
aYXY ±W^ ]_ bh_h`Yi`^_ a]__Yg b^X _WY aX c]¼hgY ^XWaZ[\Y]j
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���������  
oY ��WXY Y _^�WhX� ] _^�g^i`] ÂÃ ĉ ] VhmYg^`X] V^ WgY _^gh[hX[Wi´^Xm̂i[hY V^ XYh] Wih` cYXh]� � ĉ ] a]i`] g ĉVh] V^ ÂÃ� Ä ĉ
Wg a]i`] _]qX^ Y _^gh[hX[Wi´^Xm̂i[hY `Yr ±W^ ��Ã mÂÄ
 
 � ^ Å ĉ Y aX]�^Z[\Y] ]X`]�]iYr V^ Ä _]qX^ ] _^�g^i`] ÂÃj

A BDO

C

θ

³Y¹ wX]b^ ±W^ ]_ `XhmYi�Wr]_ ÂÃÄ ^ ÂÄÅ _\Y] _^g^reYi`^_j
³q¹ U aYX`hX VY _^g^reYiZ[Y ]q`hVY Y[hgY� V^g]i_`X^ ±W^ _^i�t�
 
 t � _^i � � []_ � ^ []_�t�
 
 t � []_� �� ¯j
��������� ¿
s]i_hV^X^ Wg g^_g] ^¼a^Xhg^i`] X^a^`hV] � b^Ç^_j ¡ �̂Y � Y aX]qYqhrhVYV^ V^ ]q`^X _W[^__] i] ^¼a^Xhg^i`]jºWYiV] �� �
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