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RSTUVWXYTZVS
[\]^ _`a]bcd ]^ _efga cf b_c]h_a]fi _ij k lmnoppqr m ]i _csde`_]b \d`t ]a]_i � ua\df`v fw `]is^ x ydb_cc w`ft
z{ _`|} ~ � x }��� a\_a a\d \d`t ]a]_i � ua\df`v ^�_bd �� � �� � fw _ `]is � � ]a\ _ia]u]i�fcga]fi � � � �� �
� �� �� _ij _ b\f^di bdia`_c dcdt dia � � � � ]a\ � �� � � \_^ a\d \ft faf�v av�d fw �� �� �� � � � �� �� ��
�\d`d �� �� � ]^ a\d ]i�i]ad �uf`a\fsfi_c s`fg� fw � x �d`d �� �� �� � ]^ a\d �u�`fa\dij]db�u� ]aa s`fg� fw
� ~ o�m�  a\d �`fa\dij]db� s`fg� fw a\d _e dc]_i t fif]j fw ]^ft da`v bc_^^d^ fw �i]adcv sdid`_adj �`f¡ dba]�d
�ut fjgcd^ d¢g]�� dj � ]a\ _ ifiujdsdid`_ad �u\d`t ]a]_i wf`t x [\d t fif]j _jj]a]fi ]^ s]�di ev a\d
f`a\fsfi_c ^gt fw \d`t ]a]_i wf`t ^ x

£i a\d ^� db]_c b_^d fw a\d `]is � � � �� � ]a\ _ia]u]i�fcga]fi �� ¤ ¥� �� �¥ ¤ �� ~ a\d \d`t ]a]_i � ua\df`v
^�_bd �� � �� � � �� � bf]ib]jd^ � ]a\ a\d _csde`_]b � ua\df`v ^�_bd � �� � fw a\d `]is � x £i a\]^ ^di^d ~
_csde`_]b \d`t ]a]_i � ua\df`v ]^ _ sdid`_c]h_a]fi fw _csde`_]b � ua\df`vx ¦ f`df�d` ~ ]a ]^ _ �_v fw ^agjv]is
a\d \ft fcfsv fw t f`d sdid`_c s`fg�^ a\_i a\d sdid`_c c]id_` s`fg� ~ i_t dcv a\d f`a\fsfi_c f` ^vt �cdba]b
s`fg� x §f` { _`fge] ~ \d`t ]a]_i � ua\df`v �_^ a\d `]s\a w`_t d�f`� wf` �`f�]is ¨faa � d`]fj]b]av a\df`dt ^ ~
]i a\d af�fcfs]b_c _^ �dcc _^ ]i a\d _csde`_]b ^daa]is z{ _`|}� ~z{ _`��� x

£i z�`_|© ~ � xªª«uª}ª� ~ a\d wfccf� ]is a\df`dt fw ¬g]ccdi �_^ �`f�dj x ­da � ed _ `]is ~ ® ¯ � _ tgca]�c]b_a]�d
^ge^da fw bdia`_c ifiuhd`f j]�]^f`^ ~ _ij cda °± ed a\d d²_ba b_adsf`v fw �i ]adcv sdid`_adj ®uaf`^]fi �u
t fjgcd^ fw �`f¡ dba]�d j]t di^]fi _a t f^a �x [\di a\d`d ]^ _ \ft faf�v �e`_a]fi fw � ua\df`v ^�_bd^

� �°± � � � �� � � � �® ³´� � µ
¶g` ­fb_c]h_a]fi [\df`dt �x�· �`f�]jd^ a\d _i_cfsfg^ ^a_adt dia wf` \d`t ]a]_i � ua\df`vx £a ^a_ad^

a\_a ]w ª ]^ ]i�d`a]ecd ]i � ~ a\d`d ]^ _ \ft faf�v �e`_a]fi
�¸ �°± � � �� � �� � � �� � �® ³´� � µ

�d`d �¸ �°± � ]^ a\d cff� ^�_bd fw a\d bc_^^]wv ]is ^�_bd fw _i d²�c]b]a b_adsf`v �¹ �°± � _^^f b]_adj af a\d
d²_ba b_adsf`v °± d¢g]�� dj � ]a\ a\d jg_c]av º »¼½́ � ¤ � � � ¾ ¿À ½ � ¤ ® ³´� Á� � � °± � ° ��± x [\d
b_adsf`v �¹ �Â � ~ jd�idj ev �]Ãdi _ij { _`fge] ~ ]^ a\d \d`t ]a]_i _i_cfsgd fw ¬g]ccdi Ä^ Åubfi^a`gba]fi
_ij ]^ jd�idj wf` _iv d²_ba b_adsf`v � ]a\ jg_c]av �zÆ­�©� ~ zÇ`]«�� ~ ydt _`� �x��� x È��c]dj af a\d b_adsf`v
fw �i]adcv sdid`_adj �`f¡ dba]�d �ut fjgcd^ d¢g]��dj � ]a\ a\d jg_c]av ¾ ¿À ½ � ¤ � � ~ ]a v ]dcj^ _ jdcff�]is fw
a\d \ft faf�v �ed` fw a\d \v�d`efc]b t _� � �� � � �� � �� � �ydt _`� �x�ª� x Éf ]i a\ ]^ b_^d fg` ¸ ua\df`v
^�_bd bf]ib]jd^ � ]a\ { _`fge] Ä^ ¸ ua\df`v ^�_bd �¸ �� � fw a\d `]is � _^ jd�idj ]i z{ _`��� x

£i b_^d � ]^ bft tga_a]�d `dsgc_` _ij Ê � � ^gb\ a\_a � ÁÊ � ]^ `dsgc_` _^ �dcc ~ ® � ËÊ Ì Í Î � Ï Ð~ �d
\_�d _ \ft faf�v d¢g]�_cdibd �¸ �°± � Ñ �¸ �� ÁÊ � � �a\df`dt �x�«� x £i b_^d � ]^ _ Òdjd�]ij jft _]i ~ ® �
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� þ Ë� Ð a\d tgca]�c]b_a]�d ^da fw ifiuhd`f dcdt dia^ ~ a\d`d ]^ _ \ft faf�v d¢g]�_cdibd �¸ �°± � Ñ ÿ�¸ �� Á��
�z�f`�ª� ~ [\df`dt �xªª� x [fsda\d` � ]a\ fg` cf b_c]h_a]fi a\df`dt ~ a\ ]^ �`f�d^ _ bfi¡ dbag`d fw { _`fge]
w`ft �«|� x � _t dcv~ \d bfi¡ dbag`dj a\d d² ]^adibd fw _ cfis d²_ba ^d¢gdibd

µµµ � ÿ�¸ Ì �� Á�� � �� �Ì �� � � �� �Ì �® ³´� � � ÿ�¸ Ì³´ �� Á�� � µµµ

�\d`d a\d ^gt ]^ a_�di f�d` _cc �`]t d ]jd_c^ � ¯ � j]Ãd`dia w`ft � z{ _`|� ~ � x}«}� x [\d ^d¢gdibd �_^
bfi¡ dbag`dj ega ifa �`f�dj bfia`_`v af a\d wf faifad fw ���� �o�q�� x £a b_i ed g^dj af d²�c]b]acv bft �_`d
a\d \]s\d` \d`t ]a]_i � us`fg�^ fw `]is^ fw ]iadsd`^ _ij a\d]` igted` �dcj^ ]i bd`a_]i b_^d^ z�f`�ª� x

­f b_c]h_a]fi _ij k lmnoppqr m a\df`dt ^ _`d �dcc �if�i wf` � ua\df`v z�`_|©� _ij � ]aaua\df`v z¨_c��� x
�dg`]^a]b_ccv~ _ a\df`dt �\]b\ ]^ a`gd wf` � _ij � ]aa a\df`v fgs\a af e d a`gd wf` \d`t ]a]_i � ua\df`v _^
�dcc x [\d c]i� ]^ �`f�]jdj ev a\d �{ _`fge] ]ijgba]fi �`]ib]�cd� �· xª�� x [\d ]ijgba]fi �`]ib]�cd ]^ e_^dj
fi { _`fge] Ä^ �	 lm�
m� m � �
kq� m
�q� z{ _`��� �· x�� � �\]b\ ]^ ~ af j_ad ~ ficv �if�i wf` _jj]a]�d b_adsf`]d^
� ]a\ jg_c]avx �f�d�d` ~ a\d b_adsf`v °± ]^ _i \fid^a d²_ba b_adsf`v � ]a\ jg_c]av~ o�m�  ]a \_^ ^d¢gdibd^
�\]b\ jf ifa ^�c]a x Éf ]i ^ft d ^di^d ~ a\d _`a]bcd ]ia`fjgbd^ t da\f j^ a\_a _ccf� g^ af g^d a\d ]ijgba]fi
�`]ib]�cd ]i ^�]ad fw a\d^d `d^a`]ba]fi^ x

[\d`d _`d a\`dd id� affc^ �\]b\ _ccf� g^ af jf a\ ]^ x §]`^a ~ a\d`d ]^ _ \d`t ]a]_i _i_cfsgd ��x�� fw
�_cj\_g^di Ä^ � � bfi^a`gba]fi z�_c�·� �\]b\ ]^ \ft faf�v d¢g]�_cdia af a\d �]Ãdiu{ _`fge] b_adsf`vx

Édbfij ~ a\d`d ]^ _ \d`t ]a]_i _i_cfsgd �[\df`dt } x© ~ } x�©� fw _ a\df`dt fw �djd`^di _ij �d]e dc
z�� �« ~ [\df`dt · x}� x £a _^^f b]_ad^ _ \ft faf�v �e`_a]fi fw \d`t ]a]_i � ua\df`v ^�_bd^ f` ^� dba`_ af
bd`a_]i ^d¢gdibd^ fw _jj]a]�d b_adsf`]d^ � ]a\ jg_c]avx ¶g` �`ffw _��c]dj af a\d � ua\df`v �d`^]fi v]dcj^ _
^]t �cd` �`ffw a\_i a\d f`]s]i_c fid fw z�� �«� ��\]b\ g^d^ [\ft _^fi Ä^ jfgecd t _��]is bvc]ijd` z[\f�ª��
_ij a\d �`ffw ]i zÆ�«|� ��\]b\ g^d^ �_cj\_g^di Ä^ t _b\]id`v fw z�_c�·�� x

§ ]i_ccv~ �d �`f�d _ bf�i_c]av a\df`dt wf` ¨_ct d` Ä^ a`]_isgc_` � ]aa s`fg�^ �[\df`dt È xª� �\]b\ t ]s\a
e d fw ]ijd� dijdia ]iad`d^a x ­da � ed _ a`]_isgc_adj b_adsf`v � ]a\ jg_c]av ]i �\]b\ ª ]^ ]i�d`a]ecd ~ _ij
cda � ¯ � ed _ wgcc a`]_isgc_adj ^ge b_adsf`v ]i�_`]_ia gijd` a\d jg_c]avx Ég��f^d a\_a d�d`v fe¡ dba ]i �
]^ _ j]`dba ^gt t _ij fw _i fe¡ dba fw � x [\di a\d`d ]^ _ �ªuad`t �d`]f j]b d²_ba ^d¢gdibd �\f^d ad`t ^ _`d
a\d \ ]s\d` a`]_isgc_` � ]aa s`fg�^ fw � _ij fw � _ij [_ad bf\ft fcfsv fw �Áª� �]a\ bf d� b]dia^ ]i a\d
�Áª�ut fjgcd � � �� �Á� � �� � �\d`d a\d _ba]fi ]^ ]ijgbdj ev a\d jg_c]av fi � x Èa a\ ]^ �f]ia ~ �d �fgcj
c]�d af a\_i� ¨`gbd � ]cc]_t ^ wf` \_�]is j`_�i fg` _aadia]fi af _ ^]t ]c_` ^a_adt dia ]i y_i]b�] Ä^ �f`� fi
� ua\df`v zy_i� �� x

[\d ^a`_ads]d^ fw �`ffw fw fg` t _]i a\df`dt ^ u �\]b\ _`d fgac]idj _a a\d e ds]ii ]is fw ^dba]fi^ © _ij
| ~ `d^� dba]�dcv u bfi^]jd`_ecv j]Ãd` w`ft a\d �if�i ^a`_ads]d^ g^dj wf` �`f�]is a\d _i_cfsfg^ ^a_adt dia^
]i _csde`_]b � ua\df`vx [\]^ ]^ �_`acv jgd af a\d w_ba a\_a if sdid`_c]h_a]fi fw { _`fge] Ä^ wgij_t dia_c
a\df`dt z{ _`��� w`ft _jj]a]�d af d²_ba b_adsf`]d^ � ]a\ jg_c]av ]^ �if�i x £i �_`a ]a ]^ jgd af a\d w_ba
a\_a t _iv d²_ba b_adsf`]d^ bfi^]jd`dj ]i f`j]i_`v _csde`_]b � ua\df`v jfi Äa \_�d jg_c]av wgibaf`^ ~ m�r � 
a\d b_adsf`v fw �i]adcv sdid`_adj �ut fjgcd^ ~ � _ Òdjd�]ij jft _]i x È ca\fgs\ a\d _csde`_]b � ua\df`v
cf b_c]h_a]fi ^d¢gdibd ]^ _ bfi^d¢gdibd fw fg` t _]i `d^gca ~ fg` �`ffw jfd^ ifa v]dcj _ id� �`ffw fw ]a ~ a\d
`d^gca fi � ua\df`v ed]is _i ]is`dj]dia fw fg` �`ffw x

¦ da\fj^ jd�dcf� dj \d`d _`d g^dj ev a\d �`^a _ga\f` ]i z�f`� af ^\f� gi^a_ecd _ij ^a_ecd � ´u
`d�`d^dia_e]c]av fw \d`t ]a]_i � ua\df`v _ij � ]aa s`fg�^ _^ �dcc _^ ¨faa � d`]f j]b]av ]i a\d ^a_ecd \ft faf�v
b_adsf`v fw ^b\dt d^ fw ¦ f`dcu�f d�fj^�v z¦� ««� x §f` _� id ^b\dt d^ ~ _ t f`d dcdt dia_`v �d`^]fi fw ¨faa
� d`]fj]b]av ]^ d²�c_]idj ]i �xª· x [\d `d�`d^dia_e]c]av `d^g ca^ �`f�]jd _ �`ffw a\_a � ]aa s`fg�^ _`d ^a`]bacv
� ´u\ft faf�v ]i�_`]_ia ~ �\]b\ ]^ _i ]is`dj]dia ]i ¦ f`dc Ä^ b_cbg c_a]fi fw bd`a_]i � ´u\ft faf�v s`fg�^ fw
^�\d`d^ x

[\]^ _`a]bcd sdid`_c]hd^ _ij a\g^ `d�c_bd^ �­fb_c]h_a]fi ]i �d`t ]a]_i � ua\df`v wf` `dsgc_` `]is^�
�� `d�`]ia if x �|« fw a\d �� `d�`]ia`d]\d É§¨ �|� u �dft da`]^b\d Éa`g�ag`di ]i jd` ¦ _a\dt _a]�� ~ ¦ �gi^ad`
ª�� �� x �d a\_i� a\d É§¨ �|� ¦ �gi^ad` _ij a\d Çi]�d`^]av fw £cc]if]^ _a Ç`e_i_uÆ\_t �_]si wf` �i_ib]_c
^g��f`a x
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�VST�ST 
£ia`f jgba]fi �
�x Éa_adt dia fw a\d ¦ _]i yd^gca^ }
ª x § ]cad`]is Æ_adsf`]d^ �
} x [\d �d`t ]a]_i �djd`^diu�d]e dc [\df`dt �ª
� x ¨_b�s`fgij fi [`]_isgc_adj Æ_adsf`]d^ �©
· x { _`fge] £ijgba]fi ª�
© x � `ffw fw ­f b_c]h_a]fi ª}
| x � `ffw fw Ò !d�]^^_sd ª�
È��dij]² È x Æf�i_c]av wf` [`]_isgc_` � ]aa s`fg�^ } �
È��dij]² ¨ x [\d ifiubfiidba]�d \d`t ]a]_i � ua\df`v ^� dba`gt }�
ydwd`dibd^ }©

�x "T#T�$�ST V% T&� '# ZS (� X)T  
�d ^a_`a � ]a\ jd�i]a]fi^ ]i f`jd` af ^a_ad fg` t _]i a\df`dt ^ �x�· _ij �x�« x Èa a\d dij fw a\d ^dba]fi
�d s]�d a�f _��c]b_a]fi^ ~ i_t dcv { _`fge] Ä^ bfi¡ dbag`d �xª� _ij _csde`_]b ¨faa � d`]fj]b]av �xª· x

*+*+ ­da � ed _ `]is x �d �`]ad � þw`dd wf` a\d b_adsf`v fw �i ]adcv sdid`_adj w`dd `]s\a �ut fjgcd^ x �d
�`]ad , �� � wf` a\d b_adsf`v � ]a\ fe¡ dba^ a\d i_ag`_c igted`^ Ï _ij t _�^ w`ft Î af À a\d _edc]_i s`fg�
fw À � Î t _a`]bd^ �� - ./ � � ]a\ dia`]d^ ]i � x Æft �f^]a]fi ]^ t _a`]² tgca]�c]b_a]fi x ¶w bfg`^d ~ , �� � _ij
� þw`dd _`d d¢g ]�_cdia b_adsf`]d^ x

�d �`]ad � þ�`f¡ wf` a\d b_adsf`v fw �i]adcv sdid`_adj �`f¡ dba]�d `]s\a �ut fjgcd^ x ydb_cc a\_a a\d
okm�0��m
� ���0 �m�o�
 �{ _`fge]_i]^_a]fi ~ �^dgjfu_e dc]_i]^_a]fi � fw _ b_adsf`v 1 ]^ a\d b_adsf`v 21 �\f^d
fe¡ dba^ _`d �_]`^ �3 ¤4 � � ]a\ 4 � 3 � 3 _i ]jdt �fadia ]i 1 ~ o�m�  _ t _� ^gb\ a\_a 4 í � 4 x ¦ _�^ ]i 21
w`ft �3 ¤4 � af �5 ¤ 6 � _`d a\d t _�^ Ê � 3 � 5 ^gb\ a\_a Ê 7 4 � Ê � 6 7 Ê x Æft �f^]a]fi fw t _�^ ]i 21
]^ bft �f^]a]fi ]i 1 x È b_adsf`v ]^ b_ccdj okm�0��m
� ���0 �m�m ]w a\d wgibaf` 3 � 21 � 3 �� �3 ¤ �� ]^ _i
d¢g]�_cdibd x

�d �`]ad 8 �� � wf` a\d ]jdt �fadia bft �cda]fi fw , �� � x ¶w bfg`^d ~ 8 �� � ]^ _ ^t _cc _jj]a]�d ]jdt �fadia
bft �cdad b_adsf`v d¢g]�_cdia af � þ�`f¡ x

*+9 : m� q
; � §f` t f^a fw a\d b_adsf`]d^ f bbg``]is ]i a\]^ _`a]bcd �^dd wf` d²_t �cd �x�~ �x}� ~ �d � ]cc s ]�d
d²�c]b]a wgibaf`]_c bfi^a`gba]fi^ ~ e db_g^d a\]^ t _�d^ ]a d_^]d` af b\db� a\d d² ]^adibd fw jg_c]a]d^ _ij fw
jg_c]av �`d^d`�]is wgibaf`^ x

*+< + =	 m �q�mr �
> °± � ­da ® ¯ � ed _ tgca]�c]b_a]�d ^ge^da fw bdia`_c ifiuhd`f j]�]^f`^ x ­da ? ±́ .@ABC ed
a\d wgcc ^ge b_adsf`v fw a\f^d `]s\a �ut f jgcd^ D wf` �\]b\ a\d`d ]^ _i d²_ba ^d¢gdibd fw `]s\a �ut fjgcd^

��x� � � � 8 ´
-� 8 � � D � �

�]a\ 8� _ij 8 ´ ]i � þ�`f¡ _ij ® ³´E � ® ³´8 ´ � ® ³´8 � _i ]^ft f`�\]^t �d¢g]�_cdiacv ® ³´D � �� x [\d
b_adsf`v ? ±́ .@ABC ]^ bcf^dj gijd` d²adi^]fi^ ]i a\d b_adsf`v fw `]s\a �ut fjgcd^ x Òdbc_`]is _ ^d¢gdibd
]i ? ±́ .@ABC d²_ba ]w ]a ]^ d²_ba _^ _ ^d¢gdibd fw �ut f jgcd^ t _�d^ ? ±́ .@ABC ]iaf _i d²_ba b_adsf`v z{dc«© ~
¬g]|} ~ [[«�� x

�d cda °± ed a\d wfccf� ]is wgibaf`]_c �d`^]fi fw ? ±́ .@ABC x ¶e¡ dba^ _`d t fift f`�\]^t ^ E � 8 ´ � 8 � fw
�ut fjgcd^ 8 � ¤ 8 ´ � 8 �� � _^ _ef�d ^gb\ a\_a ® ³´ E ]^ _i ]^ft f`�\]^t x [\d s`fg� fw t f`�\]^t ^ w`ft E
af F � Å ´ � Å� ]^ a\d ¢gfa]dia fw a\d _e dc]_i s`fg� fw �_]`^ �Ê´ ¤ Ê� � fw t f`�\]^t ^ Ê - � 8- � Å - ~ E � � ¤ �
� ]a\ Ê� E � F Ê´ t f jgcf a\d �_]`^ fw a\d wf`t �GE ¤ F G � wf` ^ft d t _� G � 8 � � Å ´ x ¶e¡ dba^ wf` �\]b\ E ]^
a\d ]jdia]av t _� fw ^ft d 8 � 8 �� � _`d hd`f fe¡ dba^ ]i °± ~ �d ]jdia]wv a\dt _ij b_cc a\d `d^gca]is hd`f
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fe¡ dba e_^d �f]ia x É]t �cd \ft fcfs]b_c _csde`_ ^\f� ^ a\_a a\d wgibaf` bf�d` � °± � ? ±́ .@ABC � E �� bf�d` �E�
]^ _i d¢g]�_cdibd fw b_adsf`]d^ x � ]_ a\]^ d¢g]�_cdibd �d jd�id _ ^a`gbag`d fw _i d²_ba b_adsf`v fi °± x

*+I + È �q�mr �
> J o�	 kKq �o�> ]^ _ a`]� cd �1 ¤ L ¤ M � � ]a\ 1 _ b_adsf`v~ L � 1 � 1 �� _ wgibaf` _ij M � ENO � P LL
_ i_ag`_c d¢g]�_cdibd ^gb\ a\_a wf` _cc fe¡ dba^ � fw 1 �d \_�d �½ Q � M R½ 7 M½ Q x � ]�di a�f b_adsf`]d^ � ]a\
jg_c]av �� ¤ L ¤ M � ~ �� ¤ L ¤ S � ~ _ wgibaf` Ê � � � � ]^ b_ccdj kKq �o�> 0 
mpm
no
r ]w L7Ê � Ê �� 7L _ij Ê �M½ � � ST U½ V
wf` d�d`v fe¡ dba � fw � x

Èi mW q�� X
mp0 � 0 
mqkko�onmY �q�mr �
> J o�	 kKq�o�> ]^ _ b_adsf`v � ]a\ jg_c]av �Â ¤ L ¤ M � � ]a\ Â _i d²_ba
�`d^� x �`d_jj]a]�d ~ z¦ _b|��� b_adsf`v ^gb\ a\_a a\d jg_c]av wgibaf` L � Â � Â �� ]^ d²_ba �`d^� x _jj]a]�d� x

� ]�di _ b_adsf`v � ]a\ jg_c]av �1 ¤ L ¤ M � ~ ]a^ _^^f b]_adj 	 m
� o�oq
 �q�mr �
> 1 � ]^ jd�idj _^ wfccf� ^ x Èi
fe¡ dba ]^ _ �_]` �D ¤ Z � � ]a\ D _i fe¡ dba fw 1 _ij Z � D [\� D R _i ]^ft f`�\]^t ^gb\ a\_a Z � ZRM x È
t f`�\]^t ] � �D ¤ Z � � �^ ¤ _ � ]^ _ t f`�\]^t ] � D � ^ ]i 1 ^gb\ a\_a ]R_ ] � Z x

­da � � Ë` �¤ þ �Ð _ij �1 ¤ L ¤ M � ed _ _ �`d_jj]a]�d b_adsf`v � ]a\ jg_c]avx [\di �d �`]ad �1 � wf` a\d
\d`t ]a]_i b_adsf`v _^^f b]_adj � ]a\ a\d b_adsf`v � ]a\ jg_c]av �1 ¤ L ¤ �M � x

*+a bW q�0 �m� ­da � ed _ `]is � ]a\ ]i�fcga]fi ~ o�m�  _ `]is d¢g]�� dj � ]a\ _ t _� � � � � � �� ^_a]^wv ]is
� ` ¥ � �� ` �¥ ~ ¥� � ���¥ _ij ��� � � x £i fa\d` �f`j^ �� ¤�¤ EN� ]^ _ �`d_jj]a]�d b_adsf`v � ]a\ jg_c]av �\]b\ \_^
d²_bacv fid �ifi e_^d �f]ia ~ �� � ª x�� fe¡ dba x [\d jg_c]av � d²adij^ af , �� � � ]a\ Î R � Î ~ �� - ./ �R � ���/ .- � ~
_ij af 8 �� � � ]a\ �3 ¤4 �R � �3 R ¤4 R � x Éf �, �� � ¤ L ¤ EN � _ij �8 �� � ¤ L ¤ EN � _`d _jj]a]�d b_adsf`]d^ � ]a\ jg_c]avx

¶i � þ�`f¡ a\d jg_c]av L fi 8 �� � b_i ed jd^b`]e dj ]i a\d t f`d w_t ]c]_` �_v _^ wfccf� ^ x §f` D _ `]s\a
�ut fjgcd _ij ^ _i �ue]t fjgcd ~ cda \ft cdef ½ �D ¤ ^ � e d a\d `]s\a � ut fjgcd

\ft cdef ½ �D ¤ ^ � �� ËÊ � \ftg�D ¤ ^ � ÍÊ �À �� � ��Ê �À �Ð
�\]b\ ]^ _i �ut fjgcd �]_ Ê � �À � � Ê �À �� x [\di a\d jg_c]av fi � þ�`f¡ ]^ D R � \ft cdef ½ �D ¤ � � x [\d
]jdia]�b_a]fi EN � LL ]^ D � D RR � À �� hij �\d`d hij ]^ d�_cg_a]fi _a À x

£w � ]^ bft tga_a]�d � ]a\ a`]� ]_c ]i�fcga]fi ~ a\di L � \ft ½ � ¤ � � ]^ a\d g^g_c ]i�fcga]fi x

*+k + =	 m kKq�o�> �
 °± � ­da �� ¤ L� e d _ `]is � ]a\ ]i�fcga]fi ~ _ij cda ® ¯ � _ tgca]�c]b_a]�d ^ge^da fw
bdia`_c ifiuhd`f j]�]^f`^ bcf^dj gijd` a\d ]i�fcga]fi x [\di a\d `]is fw w`_ba]fi^ ® ³´� ]^ jd�idj _ij L
]ijgbd^ _i ]i�fcga]fi fi ® ³´� ev �l³´��R � �lR �³´� R x

[\d wgibaf` m²a ćd ef ½ � ¤ � � � n ´ \ft cdef ½ � ¤ � � ]ijgbd^ _i d²_ba jg_c]av fi ? ±́ .@ABC _ij _ i_ag`_c
]^ft f`�\]^t M � o N p �º »¼´ �í �d²d`b]^d ~ bft �_`d z{ _`|��� x ¨v fg` _^^gt �a]fi^ fi ® ~ a\d cf b_c]h_a]fi
t _� � � ® ³´� ]^ ]i¡ dba]�d _ij _ t _� fw `]is^ � ]a\ ]i�fcga]fi x [\]^ ]t �c]d^ a\_a ER � 8 R� � 8 Ŕ ]^ ]i¡ dba]�d
wf` E � °± ~ _ij a\d bf�d`idc fw ER ]^ ®uaf`^]fi x [\g^ E �� ER jd�id^ _ jg_c]av fi °± t _�]is �°± ¤ L ¤ EN� ]iaf
_i _jj]a]�d b_adsf`v � ]a\ jg_c]avx É]ibd L ]^ _i d²�c]b]a �d`^]fi fw m²a ćd ef ½ � ¤ � � ~ ]a ]^ d²_ba ~ _ij a\g^
�°± ¤ L ¤ EN� ]^ _i d²_ba b_adsf`v � ]a\ jg_c]avx

*+q + =	 m po�0 �o�oq � �q�mr �
> J o�	 kKq �o�> r sÂ � ydb_cc z�_c�·� a\_a wf` _iv d²_ba b_adsf`v Â ~ �_cj\_g^di
bfi^a`gba^ _ ^]t �c]b]_c d²_ba b_adsf`v �sÂ ^gb\ a\_a a\d bc_^^]wv ]is ^�_bd fw E� sÂ ]^ \ft faf�v d¢g]�_cdia
af ÅÂ ~ ¬g]ccdi Ä^ Åubfi^a`gba]fi x §f` Â _i d²_ba b_adsf`v � ]a\ jg_c]av L ~ � f]iau� ]^d _��c]b_a]fi fw L t _�d^
�ÌÂ ]iaf _i d²_ba b_adsf`v � ]a\ jg_c]avx �d fe^d`�d a\_a Î �� �ÌÂ ]^ 
�� _ ^]t �c]b]_c d²_ba b_adsf`v � ]a\
jg_c]av ^]ibd a\d ^]t �c]b]_c ^a`gbag`d t _�^ jf ifa bft tgad � ]a\ jg_c]a ]d^ x ¨ga ]a^ djsdu� ]^d ^ge j]�]^]fi
Î �� �íÌ� ´Â op _ ^]t �c]b]_c d²_ba b_adsf`v � ]a\ jg_c]avx

¦ f`d �`db]^dcv~ wf` Î t � _i ]iadsd` ~ cda u ed a\d afa_ccv f`jd`dj ^da ËÎ v w �Î þ ��v w µµµ w � v w � w
µµµ w �Î þ �� w Î Ð bfi^]jd`dj _^ _ b_adsf`v � ]a\ jg_c]av ev jdbc_`]is x R � x v ~ �x v �R � x wf` � y x y Î x
�d � ]cc � `]ad v wf` a\]^ jg_c]av L x [\d _^^]sit dia �z � zÎ � � zÀ �� �� �z � u � { � � ]a\ z �x� � z �x� _ijz �x v � � z �x�v t _�d^ zÎ� �� u ]iaf _ bf^]t �c]b]_c b_adsf`v � ]a\ jg_c]avx

Òdifad ev | �Î � a\d b_adsf`v fw _``f� ^ ]i u ~ o�m�  ]a^ fe¡ dba^ _`d �_]`^ �4 ¤ 6 � � u � u �]a\ 4 y 6 _ij
a\d t f`�\]^t ^ ]i | �Î � _`d bft tga_a]�d ^¢g_`d^ ]i u x [\d jg_c]av fi u ]ijgbd^ _ jg_c]av fi | �Î � x [\d
bf^]t �c]b]_c ^a`gbag`d zÎ� �� u t _�d^ zÎ� �� | �Î � ]iaf _ bf^]t �c]b]_c b_adsf`v � ]a\ jg_c]avx

­da �Â ¤ L ¤ M � e d _i d²_ba b_adsf`v � ]a\ jg_c]avx �d b\ff^d _ hd`f fe¡ dba � ]a\ � R � � _ij b_cc ]a
e_^d �f]ia x [\di �r sÂ ¤ L ¤ M � ]^ a\d wfccf� ]is ^]t �c]b]_c d²_ba b_adsf`v � ]a\ jg_c]avx ¶e¡ dba^ fw r Ì Â _`d



÷óûø÷ü�øöüóð üð òïôúüöüøð � �öòïóô� ó� ôüðýñ }

wgibaf`^ � � | �Î � � Â �\d`d _cc a\d ^d¢gdibd^ �� ~ � �� � � � ~� _`d _jt ]^^]ecd ^\f`a d²_ba ^d¢gdibd^
]i Â �\did�d` 4 y 6 y � � u _ij ^gb\ a\_a ��� � � a\d e_^d �f]ia hd`f fe¡ dba fw Â x ¦ f`�\]^t ^ _`d
i_ag`_c a`_i^wf`t _a]fi^ fw wgibaf`^ x [\d jg_c fw _i fe¡ dba ]^ s ]�di ev �� R �� .~ �� �� ~ � .� � �R x [\d jg_c fw
_ t f`�\]^t ]^ _c^f s]�di ev a_�]is a\d �f]iau� ]^d jg_c _ij `du]ijd²]is x �d ^da �M½ �� .~ � M½� �� x [\d
d²_ba ^a`gbag`d fi r Ì Â �d � ]cc g ^d a\`fgs\fga a\]^ _`a]bcd ]^ s ]�di �f]iau� ]^d ev a\d _jj]a]�d ^�c]a d²_ba
^a`gbag`d fi Â x �[\d d²_ba ^a`gbag`d s]�di �f]ia� ]^d ev a\d d²_ba ^a`gbag`d fi Â � ]cc ifa _��d_` ]i a\]^
_`a]bcd x� �d _c^f �`]ad ° �± wf` a\d b_adsf`v °± fw �x|d¢g ]�� dj � ]a\ a\d ^�c]a d²_ba ^a`gbag`d ~ �\]b\ ]^
a\d`dwf`d d¢g ]�_cdia _^ _i d²_ba b_adsf`v af r � °± x [\d ^]t �c]b]_c ^a`gbag`d fi �r sÂ ¤ L ¤ M � ]^ ]ijgbdj ev
a\d bf^]t �c]b]_c ^a`gbag`d fi | ��� x �d wg`a\d` �`]ad r �s Â wf` �r sÂ �� x

£a ]^ ^a`_]s\awf`�_`j af b\db� a\_a �r sÂ ¤ L ¤ M � ]^ _ ^]t �c]b]_c d²_ba b_adsf`v � ]a\ jg_c]avx §f`sdaa]is a\d
jg_c]av~ �d ^dd a\_a r Ì Â d¢g_c^ �_cj\_g^di Ä^ �íÌ� ´Â z�_c�·� ~ _ij r sÂ ]^ ¡ g^a a\d djsd� ]^d ^ge j]�]^]fi
z�_c�· ~ � x}|·� fw �sÂ x

*+� � ��q�o�
 � � ]�di _ b_adsf`v 1 ~ �d �`]ad E1 wf` a\d b_adsf`v � ]a\ a\d ^_t d fe¡ dba^ _^ 1 _ij t f`�\]^t ^
a\d ]^ft f`�\]^t ^ fw 1 x

*+*� ���u����u + §f` _i d²_ba b_adsf`v � ]a\ jg_c]av �Â ¤ L ¤ M � �d jd�id _ af�fcfs]b_c ^�_bd �¹ �Â � _^
a\d `d_c]h_a]fi fw _ e]^]t �c]b]_c ^da

�¹ �Â � � Í�4 ¤ 6 � �� ^ � E �r �~ Â Í
�\d`d ^s ^a_ij^ wf` a\d id`�d fw _ b_adsf`vx �d t _v �`]ad �¹ �� � wf` a\d ¹ ua\df`v ^�_bd _^^f b]_adj
� ]a\ �8 �� � ¤ L ¤ EN � wf` � _ `]is � ]a\ ]i�fcga]fi x [\d ¸ ua\df`v ^�_bd fw _i d²_ba b_adsf`v � ]a\ jg_c]av Â ]^

�¸ �Â � � � �¹ �Â � µ

*+** : m� q
; � [\d`d ]^ _ b_adsf`v _^^f b]_adj af �Â ¤ L ¤ M � jgd af �]Ãdi _ij { _`fge] zÆ­�© ~ Ç`]«� ~ �f`�ª ~
Éb\e� ^gb\ a\_a ]a^ bc_^^]wv ]is ^�_bd ]^ \ft faf�v d¢g]�_cdia af ¹ �Â � � Í^sE�r �s Â Í zÉb\e� x [\d b_adsf`v
]^ _ \d`t ]a]_i _i_cfsgd fw ¬g]ccdi Ä^ Åubfi^a`gba]fi x

*+*9 : m� q
; � §f` � _ `]is � ]a\ ]i�fcga]fi ]i �\]b\ ª ]^ ]i�d`a]ecd ~ a\d`d ]^ _ \ft faf�v �e`_a]fi
� �� � �� �� � �� � � �¹ �� � µ

[\d`dwf`d ~ a\d ¸ ua\df`v ^�_bd �¸ �� � jd�idj \d`d ]^ \ft faf�v d¢g]�_cdia af a\d ¸ ua\df`v ^�_bd �¸ �� �
jd�idj ev { _`fge] z{ _`|}� �^dd _c^f · x� ~ · x«� x [\]^ `d^gca ]i ]a^ ¹ ub_adsf`vusg]^d ]^ ^a_adj ]i zÆ­�©� x
¨ga a\d _`a]bcd bfia_]i ^ _ b`gb]_c d``f` _^ fi � x �|| fw zÆ­�©� � a\d wgibaf` � s jfd^i Äa _ba _^ _i ]iid`
_gaft f`�\]^t _^ bc_]t dj x È �`ffw �\]b\ _�f]j^ a\]^ _`sgt dia ]^ s]�di ev a\d ^dbfij _ga\f` ]i zÉb\e� x

*+*< : m� q
; � [\d ^]t �c]b]_c b_adsf`v E�r �s Â ]^ d¢g ]�_cdia af E �� esÂ fw zÉ� «©� _ij a\d ^]t �c]b]_c ^da
� ¥ � �r �s Â � ]^ ]^ft f`�\]b af a\d ^]t �c]b]_c ^da �lesÂ fw zÉ� «©� x �f�d�d` ~ ]a ]^ ]t �f`a_ia af bfi^]jd` r sÂ _^
_ ^]t �c]b]_c _jj]a]�d �d²_ba� b_adsf`v � ]a\ jg_c]av _^ �d � ]cc ^dd ]i a\d �`ffw fw fg` ­f b_c]h_a]fi [\df`dt
�x�· x

*+*� : m� q
; � ­da Â e d _i d²_ba b_adsf`v � ]a\ jg_c]avx [\d t _� w`ft � ¥ �r �� Â � � � ¥ �Â� � ]iaf a\d
g^g_c � ]aa s`fg� z¨_c� �~ �x©� � �Â � fw Â �\]b\ ^dij^ _ \d`t ]a]_i fe¡ dba af ]a^ bc_^^ ]i � �Â � ~ ]ijgbd^ _i
]^ft f`�\]^t �d²d`b]^d f` zÇ `]«�� ~ z�f`�ª�� � � ¹ �Â � [� � �Â � µ

�d if� ^a_ad a\d t _]i `d^g ca^ �x�· _ij �x�« �\]b\ � ]cc e d �`f�dj ]i ^dba]fi^ © _ij | x
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¨ 
��� � [\]^ ]^ a\d cfis d²_ba ^d¢gdibd fw \ft faf�v s`fg�^ _^^f b]_adj af a\d \ft faf�v �e`_a]fi fw �x�· x
©

*+*k : m� q
; � [\d t _� �� �� �� � � �� �� �® ³´� � ]^ ifa ^g`¡ dba]�d ~ ]i sdid`_c ~ d�di ]w � ]^ `dsgc_` x [\]^
]^ e db_g^d a\d t _� fi bc_^^]b_c � ]aa s`fg�^ � �� � � � �® ³´� � ]^ ifa ^g`¡ dba]�d ~ ]i sdid`_c ~ d�di wf`
`dsgc_` � x §f` � _ Òdjd�]ij jft _]i ~ a\d t _� fi � ]aa s`fg�^ ]^ ]i¡ dba]�d �^dd wf` d²_t �cd z¦ � |}�� ~ vda
`_`dcv _i ]^ft f`�\]^t x

[\d \ft faf�v �e`_a]fi fw [\df`dt �x�· d²adij^ af _ \ft faf�v �e`_a]fi fw ^� dba`_ �| x}� x £w � ]^
`dsgc_` ~ a\di a\d ids_a]�d \ft faf�v s`fg�^ fw a\d^d ^� dba`_ b_i ed ]jdia]�dj � ]a\ a\d a`]_isgc_` � ]aa
s`fg�^ fw ¨_ct d` �| x·� x [\]^ v]dcj^ _ i_ag`_c d²adi^]fi fw a\d cfis d²_ba ^d¢gdibd fw Æf`fcc_`v �x�© af
a\d `]s\a �^dd © x�© wf` _ t f`d jda_]cdj j]^bg^^]fi � x

*+*q + ­da L � � � � �� ed _ `]is � ]a\ ]i�fcga]fi x ­da Ê � � ed _ bdia`_c ifiuhd`f j]�]^f` � ]a\ Ê R � Ê
_ij cda ® � ËÊ Ì Í Î � Ï Ðx [\d`d ]^ _ wgibaf` � � °± fw b_adsf`]d^ �\]b\ ^dij^ � af Ê � � � � _ij
_ t _� � � � � � af a\d t _� fw _``f� ^ �� ¤ �� � Ê � Ê �Ê ]^ bdia`_c� x È ^ Ê R � Ê ~ a\d wgibaf` �`d^d`�d^
jg_c]a ]d^ x É]ibd a\d t _� Ê � � � � ]^ ^dia af � ]i °± �d fea_]i _ wgibaf` fw b_adsf`]d^ � ]a\ jg_c]a]d^
� ÁÊ � � °± ev �_^^_sd af a\d ¢gfa]dia x [\d c_aad` b_adsf`v ]^ ]jdt �fadia bft �cdad ~ ^f a\d wgibaf`
d²adij^ af _ jg_c]av �`d^d`�]is wgibaf` 8 �� ÁÊ � � � °± x ¦ f`d �`db]^dcv~ �d \_�d jg_c]av �`d^d`�]is
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_ t _� ]i Ô _ij å -./ � � / � Ê �� - ./ � _ t _� ]i � x ¨v a\d cdwa � cad`]is �`f� d`av~ �d b_i w_baf` �þ - ./ � _^
�� - ./ � � ì � - ./ � £t �4 � ~ 4 ed]is _i ]jdt �fadia fw ¸ � ]a\ ]t _sd ]i � þ�`f¡ ~ wfccf�dj ev a\d b_ifi]b_c
]ibcg^]fi ÿ � £t �4 � � ¸ x [\di ¥/ � ÿ 7 �ë- å-./ Ð � - ./ � ]^ a\d `d¢g]`dj w_baf`]h_a]fi x [\d `]s\a � cad`]is
�`f� d`av ]^ ^]t ]c_` x ©
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 �{¢������u����u + [\d ]t �f`a_ia �`f�d`av fw bfid _ij ^g^� di^]fi ]^ a\_a a\d ^d¢gdibd
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_ t _� Ú � Ã � Â ]i Ô x ydb_cc �ª x«� a\_a Ô Á� ä� Ô z® ³´� � ]a\ ® a\d ^da fw ^�c]a t fift f`�\]^t ^ � ]a\
bf�d`idc ]i � x È ^ ® ^_a]^�d^ _ b_cbgcg ^ fw `]s\a w`_ba]fi^ ~ a\d`d ]^ _ ^�c]a t fift f`�\]^t E � Ü � Â
�]a\ bf�d`idc � ]i � ^gb\ a\_a E � Ú Ê E x yd�c_b]is Â �]a\ a\d ]^ft f`�\]b Ü ÿ � ^gb\ a\_a E edbft d^
a\d ^a_ij_`j ]ibcg^]fi Ë �� �� ~ a\d t _� 4 � Ú ~ 4 � � �� �� ~ e dbft d^ _ `da`_ba]fi fw Ê E x [\d t _� Ê E ]^ _
^�c]a t fift f`�\]^t � ]a\ bf�d`idc ]i � ]Ã a\d ]jdt �fadia 4 � �ð þ Ê E4 � Ú \_^ ]t _sd ]i � edb_g^d a\di
a\d bf�d`idc fw Ê E d² ]^a^ ev a\d _^^gt �a]fi fw a\d cdt t _ x É]ibd 4 � � ]i Ô Á� ]a w_baf`^ _^ _ t _� ]i Ô
a\`fgs\ _i fe¡ dba fw � x Ç ^]is a\d `]s\a � cad`]is �`f� d`av~ �d b_i `d�c_bd Ã ev a\d ]^ft f`�\]b � ÿ �
�]a\ � ]i � ^gb\ a\_a 4 edbft d^ �

� �
� ¥ � µ

£jdt �fadibv fw a\d t _a`]² t d_i^ ¥í � ¥ _ij � ¥ � � ~ ^f 4 � Ë �� ��¥ �� �� x [\d ]t _sd fw 4 ]^ ]^ft f`�\]b
af a\d ]t _sd fw a\d �`f¡ dbaf` ¥ ^]ibd Ë �� �� ]^ ^� c]a ]i¡ dba]�d x [\d ]t _sd fw ¥ d²]^a^ ]i � edb_g^d � ]^
]jdt �fadia bft �cdad x ©
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£i a\]^ ^dba]fi ~ �d �`f�d a\d \d`t ]a]_i _i_cfsgd fw _ [\df`dt fw �djd`^diu�d]e dc z�� �«� �\]b\ _ccf� ^
g^ af bfi^a`gba ifiubfiidba]�d \d`t ]a]_i � ua\df`v ^�dba`_ x
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< +*+ §f` _ b_adsf`v 1 ~ �d �`]ad � 1 �� Í^s1 Í wf` a\d af�fcfs]b_c ^�_bd s]�di ev a\d sdft da`]b `d_c]h_a]fi
fw a\d id`�d fw 1 x �d � ]cc fwadi j`f� a\d cdaad` � af ^]t �c]wv ifa_a]fi x §f` 1 _ b_adsf`v �`]ad E1 wf` a\d
b_adsf`v �\]b\ \_^ a\d ^_t d fe¡ dba^ _^ 1 _ij �\f^d t f`�\]^t ^ _`d a\d ]^ft f`�\]^t ^ fw 1 x

­da �1 ¤ ÿ � e d _ ^vt t da`]b t fif]j_c b_adsf`v ^gb\ a\_a wf` d�d`v fe¡ dba 3 � 1 a\d a`_i^c_a]fi wgibaf`
ÿ3 � 1 � 1 ]^ w_]a\wg c �bft �_`d z�`_|© ~ � x ªª� ~ ª��� x §f` ^gb\ _ b_adsf`v~ ¬g]ccdi z�`_|©� bfi^a`gba^ _
id� b_adsf`v E1 ³´1 ~ �\]b\ �d _ee`d�]_ad ev 1 � ~ _ij _ wgibaf` 1 � 1 � ^gb\ a\_a � 1 � � 1 � ]^ _ s`fg�
bft �cda]fi z�`_|© ~ [\ � x ªª�� x

§f` _i _jj]a]�d b_adsf`v � ]a\ jg_c]av �� ¤ L� ~ �d fe^d`�d a\_a a\d f`a\fsfi_c ^gt �� ¤ ] � ÿ �� ¤ å � ��
�� ÿ � ¤ ] ÿå � t _�d^ �� � ¤ ÿ� ]iaf _ ^vt t da`]b t fif]j_c b_adsf`v t dda]is a\d _ef�d w_]a\wgcid^^ bfij]a]fi x

< +9 ���u����u + ­da �� ¤ L ¤ M � e d _ �`d_jj]a]�d b_adsf`v � ]a\ jg_c]avx [\di wf` � � Ë` �¤ þ �Ð~ ]a^
� �	 m
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 � ��	 m�
> p0 q�m ]^ jd�idj ev

�� � �� � � � �E �8 �� �� �� µ
[\d Îua\ \d`t ]a]_i � us`fg� fw � ]^ a\d Îua\ \ft faf�v s`fg� fw a\]^ ^�_bd �� �Ì �� � � �Ì �� � �� � ~ Î t � x

£w � � �~ a\di �d fwadi j`f� a\d � _ij �`]ad � � _ij � �Ì ]i^ad_j fw �� � _ij �� �Ì x
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�
 o�q� o
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 fi � � � �� ]iad`b\_is]is
a\d a�f w_baf`^ x �fad a\_a E� �� � � �� �� ]^ d¢g]�_cdia af E� ^f a\_a � � �� � Ñ � �� � �\d`d � �� � jdifad^
¬g]ccdi � ua\df`v fw 8 �� � x £i a\]^ ^di^d ~ \d`t ]a]_i � ua\df`v sdid`_c]hd^ _csde`_]b � ua\df`vx �d `dt _`�
\f�d�d` ~ a\_a a\d jd�i]a]fi fw � � j]Ãd`^ w`ft a\d ^a_ij_`j jd�i]a]fi fw ¬g]ccdi _ij [\ft _^fi �\di
bfi^]jd`]is _jj]a]�d b_adsf`]d^ �\]b\ _`d ifa ]jdt �fadia bft �cdad x

< +� ���u����u + Èi fe¡ dba �D ¤ Z � fw � � ]^ b_ccdj 	>0 m
���o� ]w a\d`d ]^ _i fe¡ dba � ]i � afsda\d` � ]a\
_i ]^ft f`�\]^t fw \d`t ]a]_i fe¡ dba^
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§f` _iv _jj]a]�d b_adsf`v � ]a\ jg_c]av �� ¤ L ¤ M � ~ �d jd�id a\d \v�d`efc]b wgibaf`
¾ � E� � E� �

ev ¾ �D � � �¾ �D � ¤�� � _ij ¾ �Ê � � Ê ÿ �Ê ³´�R x �d �`]ad �� wf` a\d wgcc ^ge b_adsf`v fw � � bfi^]^a]is
fw a\d \v�d`efc]b fe¡ dba^ x

< +I : m� q
; � £w ª ]^ ]i�d`a]e cd ]i _i _jj]a]�d b_adsf`v � ]a\ jg_c]av � ~ a\di a\d`d ]^ _i ]^ft da`v�
� þ �

í́ Z í́ Z � � �D ¤ Z� ÿ �D ¤ þZ � [\� �¾ �D � ¤�� �

wf` _iv �D ¤ Z� ]i � � x [\]^ ]t �c]d^ a\_a a\d wgcc ^ge b_adsf`v fw \v�d`efc]b fe¡ dba^ ]^ bf�i_c ]i � � x £a
wf ccf� ^ a\_a E �� ��� � E �� ��� ]ijgbd^ _i ]^ft f`�\]^t fi �Ì wf` Î P � _ij _ t fift f`�\]^t wf` Î � � x

£w � � 8 �� � � ]a\ � _i _csde`_ � ]a\ ]i�fcga]fi _ij ]w í́ � � ~ a\di a\d w`dd \v�d`efc]b t fjgcd^ _`d
bf�i_c ]i 8 �� �� _ij \dibd a\d bfiidbadj bft �fidia fw � fw � � �� � ]^ \ft faf�v d¢g]�_cdia af ¬g]ccdi Ä^
� cg^ bfi^a`gba]fi _��c]dj af � � �� � � � Ï¿ xEÀ Ì Èga ¾ �� Ì � z{ _`�� ~ [\ !df`�dt d �x©� x

�f� �d b_i ^a_ad a\d t _]i `d^gca fw a\ ]^ ^dba]fi x
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< +k + ­da � ed _ ^vt t da`]b t fif]j_c b_adsf`v _ba]is fi _ b_adsf`v � x ydb_cc w`ft z�`_|© ~ � x ª �«� a\_a
a\d b_adsf`v w � ¤� P \_^ a\d ^_t d fe¡ dba^ _^ � _ij a\_a _ t f`�\]^t Â � Ã ]^ _i d¢g ]�_cdibd bc_^^
fw j_a_ �� ¤ » � � ]a\ � _i fe¡ dba fw � _ij » � � ÿ Â � Ã _ t f`�\]^t ]i � x [\d j_a_ �� ¤ » � ]^ d¢g]�_cdia
af �� v ¤ » v � ]w a\d`d ]^ _i ]^ft f`�\]^t � � � � � v ^gb\ a\_a » v 7 �� ÿ ENî � � » x Æft �f^]a]fi ]^ s]�di ev
a\d t fif]j_c f� d`_a]fi ]i � x y dt _`� a\_a a\d`d ]^ _ i_ag`_c ]ibcg ^]fi fw b_adsf`]d^ � � w � ¤� P x

�d ^_v a\_a _ t _� fw ^vt t da`]b t fif]j_c b_adsf`]d^ ]^ _ 	 �� ���0 > m¦K onq�m
�m q� �m
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�K0 ���0 �m�o�
 ~ ]w a\d bf``d^�fij]is ^a_adt dia ]^
a`gd _wad` _��cv]is a\d s`fg� bft �cda]fi wgibaf` � �� x

< +q + �f� cda ° e d _ ^vt t da`]b t fif]j_c b_adsf`v ^gb\ a\_a a`_i^c_a]fi^ ÿÇ � ° � ° _`d w_]a\wgc
_ij ^gb\ a\_a d�d`v t f`�\]^t ]i ° ]^ _i ]^ft f`�\]^t x

È^^gt d wg`a\d` a\_a _iv t f`�\]^t ]i ° ³´° ]^ t fi]b x ­da � ed _ wg cc ^vt t da`]b t fif]j_c ^ge b_adsf`v
fw ° x [\d ]ibcg^]fi � ¯ ° ]ijgbd^ _i _ba]fi fw � fi ° x
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��� � [\d cf�d` cdwa bf`id` ]^ bfia`_ba]ecd ^]ibd ]a \_^ _i ]i]a]_c fe¡ dba ~ i_t dcv a\d gi]a fe¡ dba � ]a\
`d^� dba af a\d t fif]j_c ^a`gbag`d fw � x Æfi^]jd` a\d t _� fw ^vt t da`]b t fif]j_c b_adsf`]d^ � �
° ³´° � � �� �� ¤ � � ]ijgb]is _i _ba]fi fw a\d �`^a b_adsf`v fi a\d ^dbfij x ydt _`� a\_a a\d a`_i^c_a]fi^� � ° ³´° � � �� �Â ¤ � ÿ Ã � _`d w_]a\wgc wf` _cc fe¡ dba^ �Â ¤ Ã � ]i ° ³´° x ¨v z�`_|© ~ � x ªª}� �b\ff^d� � ° ³´° � ~ a\d bft tga_a]�d j]_s`_t� ³´� ��
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bft tga_a]�d ^¢g_`d^ w`ft a\d j]_s`_t ]i a\d ^a_adt dia fw ­dt t _ } x« af a\d _ef�d j]_s`_t �\]b\ fi
a\d g��d` cdwa bf`id` ]^ � �� �� ¤ � � ~ ]i a\d g��d` `]s\a bf`id` ]^ Â �� �� ¤ � ¤Â � ~ fi a\d cf�d` cdwa bf`id` ]^
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_ \ft faf�v d¢g]�_cdibd _wad` s`fg� bft �cda]fi x £a wf ccf� ^ a\_a a\d j]_s`_t ]i } x« ]^ \ft faf�v b_`ad^]_i
_wad` s`fg� bft �cda]fi x ©
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^d¢gdibd^ ~ _ij a\g^ _^^f b]_adj cfis d²_ba ^d¢gdibd^ fw a`]_isgc_` � ]aa s`fg�^ �� x�«� x É]ibd � sÙ �8 �Ê ��
]^ _i ]^ft f`�\]^t ~ �d \_�d � sÙ �3 �Ê �þ�`f¡ � � � x �dibd �� �- �3 �Ê �þ�`f¡ � � � �È x}� ~ E y � x � ]a\
� s �3 �Ê �� � � �d \_�d �� � - �3 �Ê �� � � wf` E y � x Éf � �- �� � � � �- �� � ]^ _i ]^ft f`�\]^t wf` E w �
�} x�|� x Ç ^]is �_`a _� �d _`d jfid x ©

[\d �`ffw fw a\]^ ­dt t _ ]^ d_^]d` wf` `dsgc_` `]is^ _^ a\di fid t _v g^d ­dt t _ È x· x
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[f di\_ibd `d_j_e]c]av~ �d � ]cc w`d¢gdiacv j`f� a\d ]ijd² � w`ft fg` ifa_a]fi ]i a\]^ ^dba]fi ]w if bfiwg^]fi
t _v _`]^d ~ m�r �~ _ ^a_adt dia _efga � � ]^ _bag_ccv _ ^a_adt dia _efga �� � efa\ wf` � � � _ij � � þ �x
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£i d_b\ jds`dd ~ a\d ^d¢gdibd � ]cc ]ijgbd _ \ft faf�v �e`_a]fi fw \d`t ]a]_i {ua\df`v ^�_bd^ �© x|� x [\]^ ]^
jdjgbdj w`ft a\d bf``d^�fij]is cf b_c]h_a]fi a\df`dt ^ ]i f`j]i_`v {ua\df`v~ ]i ¨_ct d` Ä^ a\df`v fw � ]aa
s`fg�^ _ij { _`fge] ]ijgba]fi ��\]b\ ]i ag`i `dc]d^ fi bf�i_c]avx� [\d ¨fg^�dcju§`]djc_ijd` a\df`dt
z¨§ |�� � ]cc ]t �cv a\_a _wad` af�fcfs]b_c `d_c]h_a]fi
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�d ^a]cc \_�d _ \ft faf�v �e`_a]fi �© x��� x [\d c_^a ^ad� bfi^]^a^ fw ]jdia]wv ]is �g� af �� � Í� � �[ s � Í _ij
Í� � �r s°± � Í � ]a\ � � �® ³´� � _ij ¹ �°± � �© x��~ © x��� x

a +9 ���u����u + �d jd�id _ ^]t �c]b]_c _jj]a]�d b_adsf`v � ]a\ jg_c]av �[ s ¤ L ¤ EN � x ydb_cc a\d bf^]t �c]b]_c
b_adsf`v � ]a\ jg_c]av zÎ� �� u ��x�� x [\d ^]t �c]b]_c _jj]a]�d b_adsf`v [ s ]^ a\d wgcc ^ge b_adsf`v fw a\d
b_adsf`v fw _jj]a]�d wgibaf`^ 8 � u � 8 �� � fw a\f^d fe¡ dba^ 8 ^gb\ a\_a 8 �E y F � � 8- � 8/ ]^ _i ]ibcg^]fi
� ]a\ ®uaf`^]fi bf�d`idc x [\d jg_c]av L fi � ]ijgbd^ _ jg_c]av L fi [ Ì ev 8 R �E y F � � �8 �F v y Ev��R
^gb\ a\_a �[ Ì ¤ L ¤ EN � e dbft d^ _i _jj]a]�d b_adsf`v � ]a\ jg_c]avx [\d bf^]t �c]b]_c ^a`gbag`d zÎ� �� u s]�d^
�[ s ¤ L ¤ EN � a\d ^a`gbag`d fw _ ^]t �c]b]_c _jj]a]�d b_adsf`v � ]a\ jg_c]avx
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[\d`d ]^ _i _jj]a]�d jg_c]av �`d^d`�]is wgibaf` ÿÌ � 8 �� � � [ Ì ^dij]is Å af a\d bfi^a_ia j]_s`_t
8 �E y F � � EN^ x §g`a\d`t f`d ~ a\d`d ]^ _i _jj]a]�d jg_c]av �`d^d`�]is wgibaf` üÌ � [ Ì � r Ì °± ^dij]is
8 af üÌ �8 � � ]a\ üÌ �8 �- ./ � 8 �E y F � _ij t _�^ üÌ �8 �- ./ � üÌ �8 �d ._ s]�di ev a\d ]ibcg^]fi^ 8 �E� ¯
8 �F � ¤ 8 �Á � ¯ 8 �x� x Æfi^]jd`]is 8 �� � _^ _ bfi^a_ia ^]t �c]b]_c _jj]a]�d b_adsf`v � ]a\ jg_c]av a\d^d a�f
wgibaf`^ _^^dtecd af s]�d wgibaf`^ fw ^]t �c]b]_c _jj]a]�d b_adsf`]d^ � ]a\ jg_c]av
�© x}� 8 �� � Q\� [ s ]\� r s°± µ
�fad a\_a a\d bft �f^]a]fi fw a\d a�f wgibaf`^ ]^ a`]� ]_c x
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��� � [\d ]ibcg^]fi ÿÌ � 8 �� � ¯ [ Ì _jt ]a^ _ `]s\a _j¡ f]ia ~ i_t dcv [ Ì � 8 �� � � 8 �� 8 �Î v � x [\d
bfgi]a ]^ t fi]b ^]ibd _cc t _�^ 8 �Î v y À � _`d t fi]b x £a ]^ ^]t �cd \ft fcfs]b_c _csde`_ af b\db� a\_a a\d
t _� [ Ì Á8 �� � � r Ì °± ]^ _i d¢g]�_cdibd fw b_adsf`]d^ x �f� a\d bc_]t wfccf� ^ w`ft � x�| ^]ibd 5 � �8 �� ��
]^ a\d �d`idc b_adsf`v fw 5 � �[ Ì � � 5 � �[ Ì �Á5 � �8 �� �� x [\]^ ]^ e db_g^d 5 � �8 �� �� ]^ ]jdt �fadia bft �cdad
_^ 8 �� � ]^ z¨ É� �� x ©
a +I + ydb_cc a\d jd�i]a]fi fw a\d bfid fw _ jg_c]av �`d^d`�]is t _� fw �`d_jj]a]�d b_adsf`]d^ � ]a\ jg_c]av
�} x�|� x É]ibd a\d bft �f^]a]fi 8 �� � Q�̀ [ d � r d °± ]^ a`]� ]_c ~ a\d gi]�d`^_c �`f� d`av fw �g^\ufga^ v]dcj^
_ wgibaf` Zd � 1 �ÿd � � r d°± fw �`d_jj]a]�d b_adsf`]d^ � ]a\ jg_c]av ^dij]is 1 8 �� � af a\d e_^d �f]ia � x
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��� � É]ibd r Ì °± ]^ ]jdt �fadia bft �cdad ~ a\d wgibaf` ZÌ � 1 �ÿÌ � � r Ì °± d²adij^ af ZÌ � 8 1 �ÿÌ � �
r Ì °± _ij _cc ]a^ ^ge b_adsf`]d^ x Æfi^]jd` a\d bft tga_a]�d j]_s`_t fw _jj]a]�d b_adsf`]d^ � ]a\ jg_c]av
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[\d �`^a \f`]hfia_c _ij a\d a�f �d`a]b_c c]id^ ]ijgbd d²_ba ^d¢gdibd^ fw efgijdj jd`]�dj b_adsf`]d^ � ]a\
jg_c]av �� x��~ © x� � x �d a\d`dwf`d \_�d _^^f b]_adj \ft faf�v �e`_a]fi^ fw ifiubfiidba]�d � ua\df`v ^� dba`_
�� x��� _ij cfis d²_ba ^d¢gdibd^ wf` a`]_isgc_` � ]aa s`fg�^ �� x�«� x

È ^ a\d �d`a]b_c \ft faf�v �e`_a]fi^ \_�d a\d ^_t d e_^d ~ a\d af� ^¢g_`d ]ijgbd^ _ \ft faf�v b_`ad^]_i
^¢g_`d fw � ua\df`v ^� dba`_ x £a t _�^ af a\d \ft faf�v b_`ad^]_i ^¢g_`d e dcfis]is af a\d \ft faf�v
�e`_a]fi fw a\d af� `f� x È^ Æ �1 8 �� �� Ñ � ev a\d m ]cdie d`s ^� ]ijcd ~ a\d t _� ZÌ ]ijgbd^ _ \ft faf�v
d¢g]�_cdibd fw ifiubfiidba]�d ^�dba`_ ~ ev a\d ��d cdt t _ x ¦ f`df�d` ~ a\d d² ]^adibd fw _ `da`_ba]fi af ÿÌ _^
_jj]a]�d b_adsf`]d^ ~ i_t dcv [ Ì � 8 �� � � 8 �� 8 ��� ~ ]t �c]d^ a\_a Æ �[ Ì � � Æ �1 �ÿÌ �� ]^ ^g`¡ dba]�d fi _cc
� - x [\g^ a\d bft �f^]a]fi fw g^g_c � us`fg�^ �if ]jdt �fadia bft �cda]fi edwf`d a_�]is � � 1� � � �[ Ì � �
� � � Ö, �3 �ÿÌ ��� � � � �8 �3 �ÿÌ ��� ]^ ^g`¡ dba]�d x £i �_`a]bgc_` ~ a\d c_^a t _� ]^ ^g`¡ dba]�d ~ \dibd e]¡ dba]�d _^
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]a ]^ _c�_v^ ]i¡ dba]�d ev bf�i_c]avx Éf a\d wgibaf` 5 � � Ö, 1 �ÿÌ �� � 5 � �8 1 �ÿÌ �� ]^ _i d¢g]�_cdibd �� x�� x £i
�_`a]bgc_` ~ `d�c_b]is Ö, 1 �ÿÌ � � ]a\ 8 1 �ÿÌ � jfd^i Äa b\_isd id]a\d` �g^g_c� � us`fg�^ if` a`]_isgc_` � ]aau
s`fg�^ x

[\d`d ]^ _ t _� w`ft a\d ¦ _vd`u� ]daf`]^ cfis d²_ba ^d¢gdibd wf` a`]_isgc_` � ]aaus`fg�^ _^^f b]_adj
� ]a\ a\d af� ^¢g_`d af a\d cfis d²_ba ^d¢gdibd fw a`]_isgc_` � ]aaus`fg�^ _^^f b]_adj � ]a\ a\d af� `f� x
Æft tga_a]�]av wf` a\d efgij_`v t _�^ �g� af ^]si � �_^ b\db�dj ]i � xªª x Ès_]i ev a\d m ]cdie d`s ^� ]ijcd
_ij a\d ��d cdt t _ �d bfibcgjd a\_a � s �ZÌ � ]^ _i ]^ft f`�\]^t x É]ibd Ö, 1 �ÿÌ � � 8 1 �ÿÌ � _ij r Ì °± �
8 r Ì °± ]ijgbd ]^ft f`�\]^t ^ wf` _cc a`]_isgc_` � ]aa s`fg�^ ~ �d t _v _��cv { _`fge] ]ijgba]fi �· xª� e��
af fea_]i a\d bc_]t x ©
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��� � £a wf ccf� ^ w`ft } x�© a\_a _��cv]is ifiubfiidba]�d \d`t ]a]_i � ua\df`v ^� dba`_ af a\d af� ^¢g_`d
]i a\d j]_s`_t fw a\d �`ffw fw © x© v]dcj^ _ \ft faf�v b_`ad^]_i ^¢g_`d x £a t _�^ af a\d ^¢g_`d a\_a e dcfis^
af a\d af� `f� fw a\d j]_s`_t �]a\ � ]i a\d cdwa cf�d` bf`id` x É]ibd _cc fw a\d^d t _�^ _`d \d`t ]a]_i � u
a\df`v d¢g]�_cdibd^ ~ ]a wfccf� ^ a\_a a\d af� `f� ]ijgbd^ _ \ft faf�v �e`_a]fi fw ifiubfiidba]�d � ua\df`v
^� dba`_ x È ^ 8 �� � ~ [ Ì _ij r Ì °± _`d ]jdt �fadia bft �cdad ~ a\d bc_]t ]^ ¡ g^a þ � bfiidbadj bf�d` fw a\]^
\ft faf�v �e`_a]fi x ©
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a\d af�fcfs]b_c `d_c]h_a]fi
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]^ ^a]cc _ \ft faf�v �e`_a]fi x §f` a\]^ �d \_�d af b\db� a\d a�f bfij]a]fi^ fw z¨§ |� ~ [\df`dt ¨� � x
[\d �� su{ _iubfij]a]fi� \fcj^ e db_g^d �d _`d jd_c]is � ]a\ ^]t �c]b]_c �us`fg�^ x ¨ga a\d t f`�\]^t
� � ��E[ Ì ��� � ]ó� �� �Er �Ì °± �� t ]s\a ifa e d ^g`¡ dba]�d ~ ]i sdid`_c x £w �d �`]ad Ö°Ì wf` a\d wgcc ^ge b_adsf`v fw
E �r �Ì °± �� bfi^]^a]is fw a\f^d bft �fidia^ cv ]is ]i a\d ]t _sd fw E �[ Ì ��� � E �r �Ì °± �� ~ a\di �d b_i �`f�d
a\d wfccf� ]is �
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¨ 
��� � �d jd�id a\d ^]t �c]b]_c _e dc]_i s`fg� �s ev �Ì �� bf�d` z� � � Ö°Ì � � �� ��Er �Ì °± �� �� ä� bf�d` z� �� �[ Ì � �
� �� �r Ì °± �� x ¨v a\d ¨fg^�dcju§`]djc_ijd` [\df`dt ~ �d \_�d _ \ft faf�v �e`_a]fi Í Ö° s Í � Í�Er �s °± �� Í �
Í�s Íx Òdifad ev �*Ì a\d bf�d`idc fw � �Ù �[ Ì � � � �Ù �r Ì °± � x [\d ]ijgbdj t _� fi bf�d`idc^ �Ì � �*Ì ]^
_i ]^ft f`�\]^t ^]ibd � � �[ Ì � � � � �r Ì °± � ]^ _i d�]t f`�\]^t �© x� � x Æfi^]jd` � � _^ _ bfi^a_ia ^]t �c]b]_c
_e dc]_i s`fg� x �d bc_]t a\_a a\d i_ag`_c t _� fw ^]t �c]b]_c s`fg�^ ��s � � � � � s ]ijgbdj ev �Ì � zÎ� � z��
]^ _i ]^ft f`�\]^t x Æfi^]jd`]is �Ù́ �8 �� �� _^ _ bfi^a_ia ^]t �c]b]_c _e dc]_i s`fg� ~ a\d `d^]jgd \ft ft f`u
�\]^t ^ fw ¨_ct d` Ä^ cf b_c]h_a]fi ^d¢gdibd � xª� �_^^f b]_adj af a\d ^\f`a d²_ba ^d¢gdibd^ fw � `f�f^]a]fi © x� �Hs � � �Ù �r s°± � � �Ù́ �8 �� �� v]dcj _ ^]t �c]b]_c w_baf`]h_a]fi � �Ù �r s°± � �� �� �*s �� �� �Ù́ �8 �� �� x
£a wf ccf� ^ a\_a wf` _iv z � zÎ � � zÀ � ]i e a\d ]ijgbdj t _� �z � �j � �Ì ]^ _ t fift f`�\]^t x £i �_`a]bgc_` ~
��Ì _ij �M _`d t fift f`�\]^t ^ wf` _iv M � z�� � zÎ� x Ç ^]is a\d ]jdia]av �M 7 ��Ì � EN
 ï ~ �d bfibcgjd a\_a
a\d t _� ��Ì ]^ _i ]^ft f`�\]^t wf` _cc Î x ©
a +*� + É]ibd [ s _ij r s°± _`d ^]t �c]b]_c ^a`]ba ^vt t da`]b t fif]j_c b_adsf`]d^ �_^ 8 �� � ]^� ~ a\d i_ag`_c
t _�^ Í�E[ s �� Í � Í�E[ s ��� Í _ij ÍEr �s °± Í f� Í�Er �s °± �� Í _`d s`fg� bft �cda]fi^ �d xs x zÉb\e�� x [\d c_aad`
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t _� ]^ _c`d_jv _ \ft faf�v d¢g]�_cdibd e db_g^d � � �ÍEr �s °± Í� ]^ a\d g^g_c � ]aa s`fg� _ij a\g^ _ s`fg�
��x�� � x £a wfccf� ^ a\_a �d \_�d \ft faf�v �e`_a]fi^
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fw \d`t ]a]_i � ua\df`v ^�_bd^ E8 v �® ³´� ��� � E8 �® ³´� ��� �\]b\ ]^ _ t fift f`�\]^t fi � � _ij _i
]^ft f`�\]^t fi � - ~ E t �x [\df`dt �x�· if� wfccf� ^ w`ft a\d wfccf� ]is �`f�f^]a]fi x
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��� � §f` _iv b_adsf`v 1 ~ �d jdifad ev ^s1 ]a^ id`�d �_ ^]t �c]b]_c ^da� ~ _ij ev g s1 a\d ^]t �c]b]_c
b_adsf`v � ]a\ g Ì1 � , þÎ �zÎ� ¤ 1 � ~ a\d b_adsf`v fw wgibaf`^ w`ft zÎ� af 1 _ij i_ag`_c a`_i^wf`t _a]fi^
_^ t _�^ x �fad a\_a ^s1 � � ¥g s1 x [\d e]^]t �c]b]_c ^da ^sEg s1 ]^ ]^ft f`�\]b af a\d id`�d fw a\d wgcc
^]t �c]b]_c ^ge b_adsf`v fw g s1 �]a\ fe¡ dba^ a\f^d wgibaf`^ zÎ� � 1 a\_a ^dij t _�^ ]i zÎ� af ]^ft f`�\]^t ^
]i 1 x Æfi^]jd`]is 1 _^ _ bfi^a_ia ^]t �c]b]_c b_adsf`v~ �d \_�d _ t _� w`ft 1 af a\]^ wgcc ^]t �c]b]_c
^ge b_adsf`v �\]b\ ^dij^ _i fe¡ dba 3 � 1 af a\d ^a`]is fw ]^ft f`�\]^t ^ bfi^]^a]is ficv fw ]jdia]av t _�^
ENç x [\ ]^ t _� ]^ jds`ddu� ]^d _i d¢g]�_cdibd fw b_adsf`]d^ x �dibd �d \_�d _ \ft faf�v d¢g]�_cdibd
1 [� Eg s1 x

§f` �1 ¤ L ¤ EN� _ b_adsf`v � ]a\ jg_c]av~ cda 1 �ã jdifad a\d b_adsf`v fw _cc \d`t ]a]_i fe¡ dba^ ]ibcgj]is
a\d jdsdid`_ad fid^ x ¦ f`d �`db]^dcv~ fe¡ dba^ _`d �_]`^ �D ¤ Z � � ]a\ Z � ZR � D � D R ifa idbd^^_`]cv
_i ]^ft f`�\]^t ~ _ij t _�^ _`d _^ ]i Òd�i]a]fi �x· x §g`a\d`t f`d ~ �d �`]ad �g es 1 ¤ L ¤ EN� wf` a\d ^]t �c]b]_c
b_adsf`v � ]a\ jg_c]av � ]a\ g e

Ì 1 a\d b_adsf`v fw wgibaf`^ zÎ� �� , þÎ �u ¤ 1 � x §f` , � u � 1 ~ ]a^ jg_c
]^ jd�idj ev , R �E y F � � �, �F v y Ev ��R x �fad a\_a a\d`d ]^ _i ]^ft f`�\]^t fw ^]t �c]b]_c b_adsf`]d^
Eg es �1 �� ä� Eg s z�1 ��ã � x

�d �`]ad À4 ¯ 8 �� � wf` a\d ^ge b_adsf`v � ]a\ a\d ^_t d fe¡ dba^ _ij a\f^d t f`�\]^t ^ �\]b\ _`d
t fift f`�\]^t ^ � ]a\ ®uaf`^]fi bf�d`idc x [\d ]ibcg^]fi À4 ¯ 8 �� � ]^ bcf^dj gijd` a\d jg_c]av~ _ij a\g^
�À4 ¤ L ¤ EN� ]^ _ b_adsf`v � ]a\ jg_c]avx Æft �f^]is a\d ]ibcg^]fi � ]a\ a\d cf b_c]h_a]fi t _� � � ® ³´�
v]dcj^ _ t _� � � À4 � 8 v �® ³´� � fw b_adsf`]d^ � ]a\ jg_c]av �\]b\ ^dij^ _cc t _�^ af ]^ft f`�\]^t ^ x �fad
a\_a E �[ s �� � E �g es À4 �� x

[\d �`^a \ft faf�v d¢g]�_cdibd fw a\d �`f�f^]a]fi wfccf� ^ fibd �d ^\f� a\_a a\d c_^a t _� ]i a\d
j]_s`_t

E �[ s �� � E �g es À4 �� ä� Eg s z�À4 ��ã � [ª �À4 ��ã 
� E8 v �® ³´� ��
]^ _ \ft faf�v d¢g]�_cdibd x

­da D � 8 v �® ³´� � ed _ cf b_c]h_a]fi fw _ �i]adcv sdid`_adj �`f¡ dba]�d �ut fjgcd x È c_aa]bd ]i D
]^ _ �i]adcv sdid`_adj �`f¡ dba]�d ^geuÈut fjgcd 8 ¯ D ^gb\ a\_a a\d ]ijgbdj t _� ® ³´8 � D ]^
_i ]^ft f`�\]^t x ­_aa]bd^ wf`t _ ifiudt �av �_`a]_ccv f`jd`dj ^da gijd` ]ibcg^]fi x � ]�di a�f c_aa]bd^
8 ¤ Å ¯ D ~ a\d �ut f jgcd 8 Á �8 h Å � ]^ _ �i]adcv sdid`_adj _ij ®uaf`^]fi x �d b_i �ij _i l � ® �]a\
z8 Á �8 h Å ��l � � x [\g^ 8 ä� 8 l ¯ 8 h Å ]^ _ c_aa]bd bfia_]idj ]i 8 _ij Å x

�]�di _ ifiujdsdid`_ad �u\d`t ]a]_i wf`t Z � D � D R fi D ~ a\d jg_c c_aa]bd 8 ù fw 8 ]^ a\d ^da fw _cc
» � D ^gb\ a\_a w » ¤ Ä P� � wf` _cc Ä � 8 �\d`d w ¤ P jdifad^ a\d �u\d`t ]a]_i e ]c]id_` wf`t _^^f b]_adj
� ]a\ Z x £a ]^ ]jdia]�dj � ]a\ 8 R ¯ ® ³´ �8 R � ä� D R gijd` a\d t _� Z _ij a\g^ ]^ ]ijddj _ c_aa]bd x �fad a\_a
8 ùù � 8 x ­da i �D ¤ Z � e d a\d �_`a]_ccv f`jd`dj ^da fw c_aa]bd^ ]i D �\]b\ _`d bfia_]idj ]i a\d]` jg_c
8 ¯ 8 ù x £a ]^ ifa dt �av _^ _iv c_aa]bd ]i 8 h 8 ù ]^ bfia_]idj ]i ]a^ jg_c ~ wf` 8 _ c_aa]bd x £a ]^ � cad`]is
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_^ _iv a�f c_aa]bd^ bfia_]idj ]i a\d]` jg_c \_�d _ bft t fi ^geuc_aa]bd �\]b\ ]^ idbd^^_`]cv bfia_]idj ]i
]a^ jg_c x [\g^ i �D ¤ Z � ]^ bfia`_ba]ecd x

[\d wgibaf` i �D ¤ Z � � �� ) �D ¤ Z �� ^dij]is E � 8 ¯ D af Z7E � 8 � 8 R afsda\d` � ]a\ a\d ]^ft f`�\]^t
® ³´8 � D ]ijgbdj ev 8 ¯ D ]^ _i d¢g]�_cdibd fw b_adsf`]d^ x [\g^ _cc b_adsf`]d^ �� ) �D ¤ Z �� _`d
bfia`_ba]e cd _ij � � �À4 ��ã � E8 v �® ³´� �� ]^ _ \ft faf�v d¢g]�_cdibd ev ¬g]ccdi Ä^ a\df`dt È x

�d ^\f� a\d ^dbfij \ft faf�v �e`_a]fi x ¨v a\d �`^a \ft faf�v �e`_a]fi _ij bf�i_c]av~ �d ficv
iddj af ^\f� a\_a � �� �8 v �® ³´� �� � � �� �8 �® ³´� �� ]^ ^g`¡ dba]�d �]�di _i fe¡ dba �8 ¤ Ø � fw 8 �® ³´� �� ~
fg` _^^gt �a]fi ]t �c]d^ a\_a � � �8 v �® ³´� �� � � � �8 �® ³´� �� ]^ _i ]^ft f`�\]^t x [\d`dwf`d ~ a\d`d ]^ _i
fe¡ dba 8 v fw 8 v �® ³´� � ^gb\ a\_a 8 ÿ 8 v ]^ ]i 8 �® ³´� � x [\di ¾ �8 v � ÿ �8 ¤ Ø � ]^ ]i 8 v �® ³´� �� _ij a\d
dcdt dia z¾ �8 v � ÿ �8 ¤ Ø �� þ z¾ �8 v �� fw � �� �8 v �® ³´� �� t _�^ af zD ¤ Ø � x ©

§f` a\d `d^a fw a\d ^dba]fi ~ �dd� a\d \v�fa\d^]^ fw � x�· _ij _^^gt d a\_a � � �� � � � � �® ³´� � ]^
^g`¡ dba]�d x [\d _ef�d j]^bg^^]fi ]t t dj]_acv v]dcj^ a\d wfccf� ]is �_`]_ia fw [\df`dt �x�· x
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�� � �� � � �� � �® ³´� � � �¹ �°± � µ
©

a +*< + =	 m � q0 � �� �® ³´� � � � � �°± � � �d s]�d _ jd^b`]�a]fi fw a\d t _� � �� �® ³´� � � � � �°± � gijd`
a\d \v�fa\d^]^ fw [\df`dt © x�ª x £ibcg^]fi fw hd`f ^]t �c]bd^ ]iaf a\d ^]t �c]b]_c �e`_a]fi fw Æf`fcc_`v © x|
v]dcj^ _ bft tga_a]�d ^¢g_`d fw ^�_bd^

� � �[ � � ��
úû

� � �° �± �

úû
� � �® ³´� � �� ¹ �°± � µ

� \di _��cv]is �� ~ a\d �d`a]b_c t _�^ _`d ^g`¡ dba]�d ~ a\d `]s\a fid fe�]fg^cv~ a\d cdwa fid e db_g^d fw a\d
�`ffw fw © x��x [\]^ jd�id^ a\d t _� � �� �® ³´� � � � � �°± � x

a +*� + =	 m op�� �
0 	 op� ÿ � � -Ù �°± ¤ º »¼´ � [� � -�´Ù �5 ±� �� �� � �d if� bfi^a`gba _ jg_c]av �`d^d`�]is
d¢g]�_cdibd fw a`]_isgc_adj b_adsf`]d^ ÿ � �5 � �°± � ¤ º »¼´ � � �5 ±� 8 �� � ¤ Ç L� ]i a\d ^di^d fw z� ]c�ª ~ Òd�i]u
a]fi ª x©� x [\]^ v]dcj^ _i ]^ft f`�\]^t � -Ù �°± ¤ º »¼´ � [� � -�´Ù �5 ±� �� �� x �fad a\_a a\d �`^a b_adsf`v \_^
_ �ujg_c]av _ij a\d ^dbfij _ þ �ujg_c]av 1

[\d t fj]�dj bfid fw _ t _� fw bft �cd²d^ Ês � �� s ¤ N½s � � �� s ¤ NÙs � ]^ a\d bft �cd² � �3 �Ê �s ¤ Ns � � ]a\

�3 �Ê �- � � - ÿ � -³´ ¤ N- �
�

NÙ- �þ ��-³´Ê -³´� N½-³´ � µ

Æfi^]jd` _ b\_]i bft �cd² ]i [ � _^ _ t _� fw b\_]i bft �cd²d^ ]i 8 �� � ~ a\di a_�]is a\d t fj]�dj bfid
v]dcj^ _ t _� , � 3 G �[ � � 3 G �8 �� � x [\d t _� , �`d^d`�d^ jds`ddu� ]^d ^�c]a d²_ba ^d¢gdibd^ _ij
bfia`_ba]e cd b\_]i bft �cd²d^ ~ \dibd \ft faf�]d^ x £a a\d`dwf`d ]ijgbd^ _i d²_ba wgibaf` fw \ft faf�v
b_adsf`]d^ , � 5 �[ � � 5 �8 �� � �\]b\ fe�]fg^cv \_^ ]t _sd ]i 5 ±� 8 �� � x �fad a\_a Ç ³´ 7 , � , 7 Ç ³´ x
[\d wgibaf` , ]^ jg_c]av �`d^d`�]is ]w �d b\ff^d _^ i_ag`_c ]^ft f`�\]^t M � , 7 L � �Ç L� 7, tgca]�c]b_a]fi
� ]a\ �þ ��j3k x

�d²a ~ a\d bft �f^]a]fi 5 �8 � � 5 �[ � � 5 ±� 8 �� � ]^ hd`f ~ a\g^ ]ijgbd^ _ jg_c]av �`d^d`�]is t _�
�5 �° �± ¤ º »¼´ � � �5 ±� 8 �� � ¤ L� ev © x� x È ^ ¢g_^]u]^ft f`�\]^t ^ ]i 3 G �°± _`d ]^ft f`�\]^t ^ ]i 5 �8 �� � ~
a\d t _� ]ijgbd^ _ jg_c]av �`d^d`�]is t _� ÿ � �5 �°± ¤ º »¼´ � � �5 ±� 8 �� � ¤ L� �\]b\ ]^ _i d¢g]�_cdibd fw
a`]_isgc_adj b_adsf`]d^ �� x��� x
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a +*I + [\d wfccf� ]is j]_s`_t bft tgad^
� -Ù �[ � � ��

úû

� -Ù �°± ¤ º »¼´ �Qúû� -Ù �® ³´� � ?�� � -�´Ù �5 ±� 8 �� ��
�\d`d H ]^ a\d efgij_`v t _� fw ¨_ct d` Ä^ cf b_c]h_a]fi ^d¢gdibd wf` a\d d²_ba ^d¢gdibd � x� x �f]is �`^a
\f`]hfia_ccv _ij a\di �d`a]b_ccv ]^ a\d t _� , fw © x�� x £i^� dba]is a\d jd�i]a]fi fw H z¨_c��� ~ a\d
bft tga_a]�]av ]^ fe�]fg^ x

a +*a + [\d`d ]^ _ bft tga_a]�d j]_s`_t

� �� �� � ��
úû úû

� �� �® ³´� � ��
úû úû

� � �°± ¤ º »¼´ � / lQ ��Qúû � Ù́ �� � ��
-ãúû

� Ù́ �® ³´� � ��
-ãúû

§ § §

� �Ù �� � �� � �Ù �® ³´� � �� �Ù́ �5 ±� �8 �� ��� / �� �Ù́ �� � �� �Ù́ �® ³´� � �� § § §
�\d`d a\d �`^a a�f \f`]hfia_c t _�^ _`d a\d t _�^ s]�di ev _��cv]is �� af a\d �e`_a]fi fw [\df`dt © x�ª x
[\d cf�d` ^d¢gdibd ]^ ¨_ct d` Ä^ cf b_c]h_a]fi ^d¢gdibd _��c]dj af a\d d²_ba ^d¢gdibd � x� �\]b\ ]^ d²_ba
e db_g^d fw a\d � � _^^gt �a]fi x Æft tga_a]�]av fw a\d ^dbfij ^¢g_`d wfccf� ^ w`ft © x�} _ij © x�· x É]ibd
a\d cf�d` ^d¢gdibd ]^ d²_ba ~ _ij ^]ibd ÿ ]^ _i ]^ft f`�\]^t �© x�� � ~ a\d g��d` ^d¢gdibd ]^ _c^f d²_ba x

a +*k + ¶id b\db�^ a\_a a\d efgij_`v t _� � s �° �± ¤ º »¼´ � � � s�´ �� � _^^f b]_adj af a\d d²_ba ^d¢gdibd
fw © x� d¢g_c^ a\d bft �f^]a]fi � s �° �± ¤ º »¼´ � � � s �°± ¤ º »¼´ � � � s�´ �5 ±� �8 �� ��� � � s� ´ �� � x

| x �UVV% V% m n�o Z  #Î�
§f` a\]^ ^dba]fi ~ �d �² _ `]is � �ifa idbd^^_`]cv bft tga_a]�d� � ]a\ ]i�fcga]fi _ij _ tgca]� c]b_a]�d ^ge^da
® ¯ � fw bdia`_c ifiuhd`f j]�]^f`^ bcf^dj gijd` a\d ]i�fcga]fi x �f�d�d` ~ a\d k lmnoppqr m a\df`dt �d � ]cc
�`f�d ]i a\]^ ^dba]fi ]^ ficv �_c]j wf` bft tga_a]�d `]is^ _^ a\d bf``d^�fij]is `d^gca wf` � ]aa s`fg�^ ]^
ficv �if�i ]i a\]^ b_^d x È ^ wf` cf b_c]h_a]fi ~ a\d �`ffw fw k lmnoppqr m g^d^ { _`fge] ]ijgba]fi ^a_`a]is ]i
ids_a]�d jds`dd^ x � \_a ]^ id� ]^ a\_a �d � ]cc iddj wgibaf`]_c jdcff� ]is^ wf` a\d \d`t ]a]_i � ua\df`v fw
_ ifiu^� c]a d²_ba b_adsf`v~ i_t dcv a\d b_adsf`v fw af`^]fi t fjgcd^ °± x [\]^ ]^ ^fc�dj g^]is _��dij]² ¨
_ij ^\f� ]is a\_a a\d t _� �� Ê e dcf� ]^ _i ]^ft f`�\]^t x

k +*+ ­da � ed _ á_a �u_csde`_ � ]a\ ]i�fcga]fi x [\di a\d ^da �Ù Ð ® � Ë�Ù Ð Ê Í Ê � ® Ð ]^ _ bdia`_c
tgca]�c]b_a]�d ^ge^da fw � Ð � �\]b\ bfi^]^a^ fw ifiuhd`f j]�]^f`^ e db_g^d fw a\d á_aid^^ _^^gt �a]fi
[\d ^da ]^ bcf^dj gijd` a\d ]i�fcga]fi x �d \_�d �® Ð �Ù �³´ �� Ð � � � ® ³´� Ð � x ­da � °± jdifad a\d
b_adsf`v °±Ò ´p x £w � � � v ]^ _ á_a t _� fw á_a �u_csde`_^ � ]a\ ]i�fcga]fi ~ a\di � vÐÙ � � °± � � v°±
]^ _ �dcc jd�idj d²_ba wgibaf` �`d^d`�]is jg_c]a]d^ x £i a\]^ �_v~ ^g^� di^]fi^ � °± ~ bfid^ 3 °± fw °± ~ a\d
b_adsf`]d^ ¸ °± ~ » °± _ij �_`]fg^ wgibaf`^ e da�ddi a\dt _`d jd�idj ��� � ª x�� ~ ª x�ª ~ · x� ~ · x©� x

k +9 + =	 m ® �p0 m��
K� � §f` ifa_a]fi^ ~ a\d `d_jd` ]^ `dwd``dj af _��dij]² ¨ x [\d cd^^ �wgibaf`]_ccv
t ]ijdj� `d_jd` t _v ¡g^a wf`sda _efga _��dij]² ¨ ~ j`f� a\d ]ijd² Î fw � � � �Ì _ij a_�d a\d jd�i]a]fi
fw a\d \d`t ]a]_i � ua\df`v ^� dba`gt s]�di ]i } x�� x

§f` Â _i d²_ba b_adsf`v � ]a\ jg_c]av~ �d jd�id a\d ^�_bd �¹ �Â �Ì af e d a\d af�fcfs]b_c `d_c]h_a]fi fw
a\d ^]t �c]b]_c ^�_bd �� � �r sÂ �Ì x �fad a\_a �¹ �°± �� � �¹ �°± � �]w vfg j`f� ]ij]bd^ a\di a\d ]ibcg^]fi
�¹ �°± � � �¹ �°± �� ]^ _ \ft faf�v d¢g]�_cdibd� x

[\d d²_ba wgibaf` Ð� � °± � � °± ]ijgbd^ _ ^]t �c]b]_c jg_c]av �`d^d`�]is wgibaf` �r s°± � r s� °± x
[\d ^a`gbag`d t _�^ �¨ xª� fw a\d �Æ �ua\df`v ^� dba`gt �� � �r -°± �Ì Å � ´ � �� � ��r -°± �Ì� ´ v]dcj t _�^

�¹ �°± �Ì Å � ´ � Í �� � �r s°± �Ì Å � ´ Í � Í �� � ��r s°± �Ì� ´ Í � Í �� � �r s� °± �Ì� ´ Í � �¹ �� °± �Ì� ´
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�\]b\ _`d a\d ^a`gbag`d t _�^ fw _ ^� dba`gt
�® �°± � � Ë �¹ �°± � ¤ �¹ �� °± �´ ¤ �¹ �� í °± �í ¤ µµµÐ µ

£a wf ccf� ^ w`ft fg` ­fb_c]h_a]fi [\df`dt �x�· a\_a � �® ]^ _i � u^�dba`gt �\]b\ �a^ ]iaf _ \ft faf�v
�e`_a]fi fw � u^�dba`_ �_bag_ccv~ �Æ � ]^ ficv _i � u^� dba`gt edvfij a\d �ua\ ^�_bd ~ ]i _iv b_^d ~ �d \_�d
_ \ft faf�v �e`_a]fi fw ^� dba`_�
�| x}� � �® �°± � � �Æ � �� � � �Æ � �® ³´� � µ
[\d wfccf� ]is �`f�f^]a]fi ^\f� ^ a\_a gijd` ^g ]a_ecd \v�fa\d^]^ ~ a\d ^� dba`gt �® ]^ ]a^dcw _i � u^� dba`gt x
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