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STUVWSXV
YZ [\]^_ [`a\^b `c ^d_efdg h[]^]h f]ie\f]h _j] eh] `c d
kf`k ]f l g_]f _` f]ae[] _j]\f f]ae^ad^[mn o^ _j\h p`fq
p] hj`p _jd_ ^`^bdehh\d^ h_d_\h_\[dg kf`k]f_\]h `c ^d_refdg h[]^]h e^\ie]gm a]l^] d pds]g]_ l g_]f _jd_ a][`t r
k`h]h _j] \t db] \^ d h]_ `c h_d_\h_\[dggm \^a]k ]^a]^_ f]hr`ge_\`^ g]s]gh n uj] hkd_\dg h_d_\h_\[dg a]k ]^a]^[]h h_\gg
kf]h]^_ d_ d lv]a h[dg] df] ]v_f]t ]gm hj`f_rfd^b]a n

wx yzVW{|}XVy{z
~\s]^ _j] [`tkg]v \_m d^a a]bf]] `c f]ae^ad^[m `c ^d_r
efdg \t db]h � _j] ]dfgm s\hedg hmh_]t jda _` l^a b``a
[`a\^b kf` []aef]h _` f]kf]h]^_ _j] s\hedg h_\teg\ \^r
_]f^dggmn u` d[j\]s] _j\h b`dg � _j] s\hedg hmh_]t teh_
jds] g]df^_ _j] f]begdf\_\]h kf]h]^_ \^ _j] ]^s\f`^t ]^_
pj]f] _j] `fbd^\ht g\s]a ��� n oc _j]f] df] \t db] c]dr
_ef]h _jd_ _]^a _` dkk]df _`b]_j]f � d []gg f]hk`^a\^biedh\r`k_\t dggm _` _j]t \h fd_j]f g\q]gm _` ]v \h_ n u`
l^a he[j d f]kf]h]^_d_\`^ `^] jdh lfh_ _` e^a]fh_d^a
_j] h_d_\h_\[dg kf`k ]f_\]h `c s\hedg h[]^]h [`tt`^ \^ _j]
]^s\f`^t]^_ n o^ kdf_\[egdf � _j] f]g]sd^[] `c _j] h][`^a
`fa]f h_d_\h_\[h jdh � ]]^ k`\^_]a `e_ h`t ] _\t ] db`
��� � d^a \^_]f^dg f]kf]h]^_d_\`^h _jd_ ]g\t \^d_] _j]h]
[`ff]gd_\`^h jds] � ]]^ a\h[ehh]a ��� n �`p]s]f � ]s]^ \c
pj\_]^ \^b f]kf]h]^_h d^ \tkf`s]t ]^_ `c _j] [`a] � \_
h_\gg g]ds]h te[j b]`t ]_f\[dg h_fe[_ef] _jd_ hj`ega � ]
a]dg_ p \_j t`f] kf`k ]fgm ��� n � t`f] hmh_]td_\[ h_eam
`c h_d_\h_\[dg f]begdf\_\]h _jd_ b` �]m`^a _j] _p`rk`\^_[`ff]gd_\`^h jdh � ]bd^ fd_j]f f][]^_gm �� � � � �� n � ^`s]g
dkkf`d[j _` e^a]fh_d^a _j] h_d_\h_\[dg kf`k]f_\]h `c
^d_efdg \t db]h jdh � ]]^ kf`k`h]a \^ ��� pj]f] _j] ^`^r
bdehh\d^ h_d_\h_\[h `c [jd^b]h \^ [`^_fdh_ jdh � ]]^ [jdfr
d[_]f\�]a d^a ]vkgd\^]a �m t]d^h `c d h_` [jdh_\[ teg_\r
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k g\[d_\s] kf`[]hh ± ²`^_fdh_ [jd^b]h d_ d b\s]^ h[dg] df]
`�_d\^]a cf`t _j`h] d_ d [`dfh]f h[dg] �m teg_\kg\[dr_\`^ p \_j d^ \^a]k ]^a]^_ fd^a`t sdf\d�g] n � s]fm f\[j
b]`t ]_f\[dg h_fe[_ef] jdh ]t ]fb]a cf`t _j`h] h_ea\]h ±
[`^_fdh_ [jd^b]h df] `fbd^\�]a \^ he[j d pdm _jd_ k \v]gh\^ _j] \t db] [d^ �] [gdhh\l]a d[[`fa\^b _` _j] h_f]^b_j
`c _j] h\^begdf\_\]h `c _j] [`^_fdh_ bfda\]^_ ��� n o_ pdh
dgh` [j][q]a _jd_ _j] teg_\k g\[d_\s] kf` []hh \h kf]h]^_\^ s]fm a\³]f]^_ h]_h `c \t db]h d^a \^ [`g`f ^d_efdg
\t db]h �´� n

µ] kf]h]^_ \^ _j \h p`fq d kf` []aef] _` hk g\_ d^m \t r
db] \^ d [`gg][_\`^ `c he[[]hh\s] � \^a]k]^a]^_ f]h`ge_\`^g]s]gh n uj\h a][`tk`h\_\`^ \h �dh]a `^ _j] teg_\kg\[dr_\s] kf`[]hh d^a `^ kf`¶ ][_\^b _j] \t db] `s]f d \^_f\^h\[
pds]g]_ pj\[j \h a]l^]a h_d_\h_\[dggm �m _j] f]ie \f]r
t ]^_ `c \^a]k ]^a]^[] �]_p]]^ _j] f]h`ge_\`^ gdm]fh n

· x ¸S¹º»ºV ¼W{½ºXVy{zU Sz|
¾}»VyUXS»yz¿

Àd_efdg \t db]h p \gg � ] a]h[f\�]a �m t]d^h _j]\f ger
t \^`h\_m [`^_fdh_ Á Â ÃÄ Å � pj\[j \h a]l^]a dh Á Â ÃÄ Å ÆÇ Â ÃÄ Å È ÉÇ Ê � pj]f] Ç Â ÃÄ Å \h _j] l]ga `c get \^`h\_\]h d^a
ÉÇ Ê \_h ds]fdb] sdge] d[f`hh _j] \t db] ]^h]t�g] n Ë uj\h
ied^_\_m gd[qh d a]l^\_] h[dg] � pjd_ \h h]]^ \^ _j] k`p]fgdp [jdfd[_]f\�d_\`^ `c \_h k`p]f hk ][_fet �Ì� d^a \^
d teg_\h[dg\^b h]_ `c sdf\d�g]h � ]d[j ]vj\�\_\^b k`p]fgdp �]jds\`ef �� � �� n uj]h] kf`k ]f_\]h [d^ �] eh]a dar
sd^_]b]`ehgm _` a]h\b^ [`a\^b h_fd_]b\]h pj\[j f]ae[]
_j] f]ae^ad^[m Í _j\h jdh � ]]^ dgf]dam a`^] eh\^b _j]
k`p]f hk][_fet [jdfd[_]f\�d_\`^ Âh]] ] nb n ��Î�Å n � h \_
p \gg � ] hj`p^ \^ _j\h p`fq � _j]f] ]v \h_h d pds]g]_ f]kf]rh]^_d_\`^ dadk_]a _` _j] teg_\h[dg\^b k`p]f gdp h c`e^a\^ ��� _jd_ kf`ae[]h d t`f] ]Z [\]^_ [`a\^b n
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o^ `fa]f _` c` [eh _j] [`^_fdh_ d_ d b\s]^ f]h`ger
_\`^ g]s]g \_ p \gg � ] kf`¶ ][_]a `^_` [`^s]^\]^_ _fdhgdr
_\`^h d^a a\gd_\`^h `c d pds]g]_ �� Â ÃÄ Å ���� n uj] hj\c_ _`
_j] k`\^_ ÃÄ� d^a _j] a\gd_\`^ `c h[dg] cd[_`f � `c _j\h
pds]g]_ p \gg � ] a]^`_]a dh ��� Â ÃÄ È ÃÄ� Å � �� Â ��� ��	� Å n uj]
���� ���� ������ � ��� Á Â ÃÄ� Å `c _j] l]ga `c get \^`hr
\_m [`^_fdh_ �

� ��� Á Â ÃÄ� Å Æ � �� � � ÃÄ ��� Â ÃÄ È ÃÄ� ÅÁ Â ÃÄ Å Â�Å
[jdfd[_]f\�] [`tkg]_]gm _j] \t db] n uj\h \h _j] f]dh`^ `c
_j] ^dt] �teg_\f]h`ge_\`^ d^dgmh\h� ± _j] pds]g]_ kf`r¶ ][_\`^ \h d a]h[f\k_\`^ `c Á Â ÃÄ Å d_ _j] k`\^_ ÃÄ � pj]^
_j] \t db] \h `�h]fs]a d_ d sdf\d�g] h[dg] � n  `f ^`_dr
_\`^dg [`^s]^ \]^[] _j] pds]g]_ kf`¶ ][_\`^h � ��� Á Â ÃÄ � Å p \gg� ] a]^`_]a dh !� Â ÃÄ� Å nuj] ie]h_\`^ ^`p df\h]h `c j`p _j] a\h_f\�e_\`^ `c!" Â ÃÄÅ [`ega � ] f]gd_]a _` _j] a\h_f\�e_\`^ `c !# Â ÃÄ Å �c`f _p` a\³]f]^_ h[dg]h $ % & n uj\h pdh a\h[ehh]a \^
�� � �� c`f _j] t dfb\^dg a\h_f\�e_\`^ `c !" Â ÃÄ Å Âh\^[] _j]
t dfb\^dg a\h_f\�e_\`^ a\hf]bdfah _j] hkd[] \^a]v ÃÄ _j\h
h_` [jdh_\[ sdf\d� g] p \gg � ] a]^`_]a dh !" Å n uj] d^hp]f
\h h\tkg] ± _j]m df] f]gd_]a �m d teg_\kg\[d_\s] kf` []hh n']^`_\^b �m ("# _j] teg_\kg\[d_\s] h_` [jdh_\[ sdf\d�g] �
_j\h t ]d^h _jd_

!" Æ ("# !# ) Â�Å
pj]f] _j] fd^a`t sdf\d�g] ("# \h \^a]k]^a]^_ `c !# n
uj\h h[dg] _fd^hc`ft d_\`^ [d^ �] _j`ebj_ `c dh [`t r
k`h]a `c ht dgg]f [jd^b]h Í \^ cd[_ _j] teg_\k g\[d_\s][jdfd[_]f `c _j] kf` []hh \tkg\]h _jd_ \_ hj`ega � ] k`hrh\� g] _` b` cf`t h[dg] & _` $ _jf`ebj d^ \^_]ft ]a\d_]
h[dg] � Í _j \h b\s]h _j] cd[_`fh (�# d^a ("� pj\[j df]
f]gd_]a _` _j] bg`�dg _fd^hc`ft d_\`^ �m ("# Æ ("� (�# n

uj] kf` []hh c`f df�\_fdfm [jd^b]h \^ h[dg] pdh a\hr
[ehh]a \^ �� � �� pj]f] \_ pdh hj`p^ _jd_ _j] fd^a`t
sdf\d�g] ("# c`gg`p h d g`br*`\hh`^ a\h_f\�e_\`^ n � uj\h
kf`[]hh [d^ �] ¶ eh_\l]a dh c`gg`p h n � h _j] h[dg] \h bfdar
edggm f]ae[]a cf`t & _` $ _j] pds]g]_ ��� �][`t ]h t`f]
[`^[]^_fd_]a df`e^a _j] k`\^_ ÃÄ� � \^ _j\h pdm \_ ]vr
kg`f]h \_h ^]\bj�`fj``a p \_j l^]f a]_d\g d^a � d_ _j]
hdt ] _\t] � b\s]h g]hh p]\bj_ _` _j] [`^_fdh_ d_ k\v]gh_jd_ ^`p dkk]df [g`h]f _` \_h _d\g n ' ]k ]^a\^b `^ _j]
_mk] `c h\^begdf\_\_]h `c _j] [`^_fdh_ � \_ t dm jdkk]^_jd_ e^a]f d ht dgg h[dg] _fd^hc`ft d_\`^ +� \_h pds]g]_
kf`¶ ][_\`^ e^a]fb`]h Âp \_j h`t ] kf`�d�\g\_mÅ d a\h[`^r
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_jd_ d t`aegd_\`^ jdh ` [[eff]a n uj] h\tkg]h_ pdm _`
t`a]g _j\h h\_ed_\`^ \h _` dhhet ] _jd_ ]d[j _\t ] _jd_
d t`aegd_\`^ ` [[efh _j] pds]g]_ kf`¶ ][_\`^ !��89 d[r
ie\f]h d cd[_`f : ÂÎ ; : % �Å f]gd_\s] _` !� n �kdf_cf`t _j\h � h\^[] �`_j _j] [`^_fdh_ d^a _j] pds]g]_ [d^
_dq] k`h\_\s] d^a ^]bd_\s] sdge]h � _j] h\b^ `c !��89 p\ggdgh` [jd^b] p \_j f]hk][_ _` _jd_ `c !� n

u` [`tkg]_] _j] a]h[f\k_\`^ `c _j] h_d_\h_\[h `c _j]! <h \_ p \gg � ] dhhet ]a _jd_ ±
= t`aegd_\`^h df] \^a]k ]^a]^_ ]s]^_h n uj] ds]fr
db] ^et�]f `c _j]t [`^_d\^]a \^ _j] [jd^b] `c
h[dg] Âg^ & È g^ $Å \h a]^`_]a �m > �

= _j] h\b^ `c _j] ( <h \h d fd^a`t sdf\d�g] \^a]k]^ra]^_ `c \_h d�h`ge_] sdge] n ?]h\a]h � k geh d^a t \r
^eh h\b^h df] ]iedggm kf`�d�g] �= _j] \t db] ]^h]t�g] \h _fd^hgd_\`^dg \^sdf\d^_ �

= _j] teg_\k g\[d_\s] kf`[]hh \h h[dg] \^sdf\d^_ n
uj]h] jmk`_j]h]h e^\ie]gm a]l^] _j] a\h_f\�e_\`^ @ AB CD A`c _j] teg_\kg\[d_\s] kf` []hh n E^a]f d l^\_] [jd^b]
cf`t & _` $ � _j]f] p \gg � ] F t`aegd_\`^h p \_j kf`�d�\gr\_m G H _jd_ � b\s]^ _j] lfh_ dhhetk_\`^ � \h *`\hh`^ ±

G H Æ >HF I J�K Â�Å
uj] sdge] `c L( "# L dc_]f F t`aegd_\`^h \h kf`k`f_\`^dg _`: H ± L( "# L Æ : HM Â$ ) & Å n uj] cd[_ _jd_ _j] kf`k`f_\`^dgr\_m [`^h_d^_ \h ^`_ `^] [d^ �] e^a]fh_``a �m ^`_\[\^b
_jd_ \c ^` t`aegd_\`^h `[[ef Â\ n] n� F Æ ÎÅ � !" q]]kh dh
te[j h\^begdf h_fe[_ef] d_ _j] h[dg] $ dh _jd_ h]]^ d_
_j] [`dfh]f h[dg] & n

uj] a]k]^a]^[] `c M Â$ ) & Å `^ _j] h[dg]h $ d^a & [d^
�] `�_d\^]a �m \^s`q\^b _j] h[dg] \^sdf\d^[] kf`k ]f_m`c _j] teg_\kg\[d_\s] kf` []hh n o^ _j\h [dh] � \_ [d^ `^gm
a]k]^a `^ _j] fd_\` $N& � _jd_ \h M Â$ ) & Å Æ M Â "# Å n �
h_d^adfa dfbet]^_ hj`p h _jd_ \_ jdh _` �] d k`p]f gdp ±
\c _j] [jd^b] cf`t & _` $ \h a`^] _jf`ebj d^ \^_]ft ]r
a\d_] h[dg] � � _j]^ �][deh] `c _j] teg_\kg\[d_\s] [jdfr
d[_]f `c _j] kf`[]hh p] jds] M Â "# Å Æ M Â "� ÅM Â �# Å �
pj\[j [d^ `^gm �] hd_\hl]a \c M Â "# Å Æ O "# P�Q R n uj]
]vk`^]^_ ST \h d^`_j]f kdfdt ]_]f `c _j] t`a]g n udqr
\^b dgg _j]h] dfbet ]^_h \^_` d[[`e^_ � _j] a\h_f\�e_\`^@ ABCD AÂg^ L( "# LÅ [d^ �] ]vkf]hh]a dh ±

@ ABCD A Æ J�K UVHW� >
HF I + Xg^ L( "# L È F g^ : È ST g^ &$ Y Z Â� Å

Ek _` ^`p p] jds] [`^h\a]f]a > � : d^a ST dh \^a]r
k ]^a]^_ kdfdt]_]fh n �`p]s]f _fd^hgd_\`^dg \^sdf\d^[]
lv]h `^] `c _j]t n o^ cd[_ � cf`t _j] a]l^\_\`^ `c _j]
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! <h � ]i n Â�Å � `^] [j][qh _jd_ \_h ds]fdb] `s]f d _fd^hgdr
_\`^dg \^sdf\d^_ ]^h]t�g] `c \t db]h \h kf`k`f_\`^dg _`_j] h[dg] ��� n o^ _ef^ � _dq\^b _j] ds]fdb] `^ �`_j h\a]h
`c ]i n Â�Å � _j\h \tkg\]h _jd_

É L( "# LÊ Æ $& Z Â�Å
otk`h\^b _j\h [`^a\_\`^ `s]f _j] sdge] `c _j\h ds]fdb]
`�_d\^]a cf`t _j] a\h_f\�e_\`^ \^ ]i n Â�Å `^] jdh ±

> Æ ST È �
� È : g^ &� ) Â�Å

cf`t pj]f] _j] ds]fdb] ^et�]f `c t `aegd_\`^h k ]f e^\_`c [jd^b] \^ h[dg] \h �> Æ QR�ËË�� n
uj] ]v \h_]^[] `c d teg_\k g\[d_\s] kf`[]hh jdh a\f][_[`^h]ie]^[]h `^ _j] h[dg\^b kf`k]f_\]h `c _j] t`t]^_h

`c !� n �]_ eh a]^`_] _j]h] t`t]^_h �m É!�� Ê n oc _j]
g`br*`\hh`^ t`a]g j`gah � _j]^ cf`t ]i n Â� Å \_ \h ]dhm
_` [j][q _jd_ _j] t`t]^_h jds] d kf`k]f_m [dgg]a �]gcr
� \t \gdf\_m Â��Å �

É!�� Ê Æ �� ����� ) Â�Å
pj]f] _j] 	� <h df] _j] �� ]vk`^]^_h n À`_\[] _jd_ _j\h
dgh` \tkg\]h _jd_ d^m t`t]^_ [d^ �] ]vkf]hh]a dh d
k`p]f `c _j] t`t]^_ `c `fa]f 
 n ²j``h\^b 
 Æ � _j\h
t ]d^h _jd_

� �� É!�� Ê Æ � ÂG ) �Å �� �� É!�� Ê� �� ��� ) Â´Å
uj\h f]gd_\`^ [`ega j`ga ]s]^ pj]^ �� \h ^`_ _fe] n
o_ \h [dgg]a Yv_]^a]a �]gcr� \t \gdf\_m ÂY��Å ���� n uj]@ ÂG ) �Å <h df] _j] Y�� ]vk`^]^_h d^a _j] � ÂG ) �Å <h df]
b]`t ]_f\[dg cd[_`fh n uj] ]vk`^]^_h @ ÂG ) �Å [d^ �] kf]ra\[_]a eh\^b _j] a\h_f\�e_\`^ `c _j] teg_\kg\[d_\s] kf`r[]hh � ]i n Â�Å � _` ]sdged_] _j] t`t]^_h `c `fa]f G \^
]i n Â�Å n uj\h [`tke_d_\`^ m\]gah

@ ÂG ) �Å Æ G
� È : È � È : �

Â� È : Å� Z ÂÌÅ
�]_ eh ^`_\[] _jd_ dg_j`ebj _j] t`a]g jdh _p` kdfdt ]r
_]fh � : d^a �> � _j] Y�� ]vk`^]^_h @ ÂG ) �Å a]k ]^a `^gm `^
_j] t`aegd_\`^ kdfdt ]_]f : n uj]f] \h d h\tkg] f]gd_\`^�]_p]]^ 	� d^a @ ÂG ) �Å ±

	� Æ È �> Â� È : Å� @ ÂG ) �Å ) Â�ÎÅ
²`^s]fh]gm� \_ [d^ �] kf`s]^ _jd_ \c �� d^a Y�� j`ga
d^a _j] ]vk`^]^_h @ ÂG ) �Å s]f\cm ]i n ÂÌÅ � _j]^ !� [d^ �]
a]h[f\�]a \^ _]ft h `c d teg_\kg\[d_\s] kf` []hh Â]i n Â�ÅÅ`c _j] g`br*`\hh`^ _mk] Â]i n Â�ÅÅ n o_ \h _j]^ ]^`ebj _`
[j][q ]i n ÂÌÅ � cf`t pj]f] _j] ]v \h_]^[] `c d g`br*`\hh`^
kf`[]hh \h a]f\s]a n

� gg _j]h] kf`k]f_\]h Â�� �Y�� d^a g`br*`\hh`^ kf`r[]hhÅ jds] � ]]^ ]vk]f\t ]^_dggm c`e^a _` j`ga c`f []fr
_d\^ [gdhh `c pds]g]_h Âhe[j _jd_ h`t ] `c _j]\f g`p `fa]f
t`t]^_h df] �]f`Å � d^a c`f d p \a] sdf\]_m `c [`gg][_\`^h
`c ^d_efdg \t db]h � cf`t c`f]h_ k\[_ef]h Â�� � ��Å _` `k ]^gd^ah � [\_m h[]^]h d^a ]s]^ c`f _j] [jf`t d_\[ [`tk`r^]^_h \^ [`g`f \t db]h �´� n

· xwx ¸���� ����� ��� �� ������������ ��������
�]_ e h ^`p [`^h\a]f _j] kf`¶ ][_\`^ `c _j] [`^_fdh_

Á Â ÃÄ Å `^ d amda\[ pds]g]_ h]_ ��� �� Â ÃÄ Å Æ �� Â�� ÃÄ È Ã� Å nuj] pds]g]_ �� �� [`ff]hk`^ah _` d h[dg] cd[_`f � Æ
��� � � � � d^a a\hkgd[]t ]^_ k`\^_ ÃÄ� Æ ��� Ã� n �]f]Ã� � Â�Ë ) �� Å � p \_j � Ë ) �� � � ���� n oc _j] a\h[f]_] �dr
h\h \h [`tkg]_] � _j]^ _j] [`^_fdh_ [d^ �] ]vkd^a]a \^ d
pds]g]_ �dh\h `f_j`b`^dg _` �� eh\^b _j] pds]g]_ kf`¶ ][r_\`^h dh [`]Z [\]^_h n uj] aedg �dh\h �� �� s]f\l]h _jd_ ±

É ��� �� L�� � ��� Ê Æ ���� +� � � + �� ��� Â��Å
d^a _j] [`^_fdh_ Á Â ÃÄ Å [d^ _j]^ �] ]vkf]hh]a dh ±

Á Â ÃÄÅ Æ V
� ��� !� �� �� �� Â ÃÄ Å Â��Å

pj]f] !� �� Æ � ����� Á Â��� Ã� Å n uj] pds]g]_ �dh\h b]^]fd_]a�m � p\gg � ] [dgg]a _j] ����������� ����� n o_h aedg�dh\h � a]l^]a �m �� p\gg � ] f]c]ff]a _` dh _j] �������
����� n  ^[] `^] `c _j]h] �dh\h \h q^`p^ � _j] `_j]f \h
[`tkg]_]gm a]l^]a �m ]i n Â��Å n

uj] a\h[ehh\`^ \^ _j] kf]s\`eh h][_\`^ f]c]fh _` _j]
kf`k ]f_\]h `c _j] t dfb\^dg a\h_f\�e_\`^ `c _j] pds]g]_
[`]Z [\]^_h n uj] d^dgmh\h _` _j] sdf\d�g]h !� �� _j]t r
h]gs]h Í c`f _j]t _j] teg_\k g\[d_\s] kf` []hh ]i n Â�Å \h
b]^]fdg\�]a _` ±

!� �� Æ (� �� !� �Ë � �!"# � Â��Å
pj]f] �Ã$� a]^`_]h _j] s][_`f p \_j [`tk`^]^_h b\s]^ �m
_j] \^_]b]f kdf_ Âf`ea\^b a`p^Å `c _j`h] `c Ã$ n µ] p \gg
f]ie\f] _j] sdf\d�g]h (� �� _` � ] h_d_\h_\[dggm \^a]k ]^a]^_`c !� �Ë � �!"# � n ?]h\a]h � d[[`fa\^b _` _j] teg_\kg\[d_\s]
kf` []hh c`f _j] t dfb\^dgh � ]i n Â�Å � _j] a\h_f\�e_\`^h `c
dgg _j] (� �� hj`e ga � ] \a]^_\[dg � �][deh] _j]m `^gm a]r
k ]^a `^ _j] fd_\` `c h[dg]h � pj\[j \h dgpdmh � c`f !� �� �!� �Ë � �!"# � n uj] (� �� p\gg � ] b\s]^ f\h] _` _j] \^a]k ]^a]^_
f]h`ge_\`^ g]s]gh `c _j] \t db] n

µ] p \gg hj`p \^ _j] ^]v_ h][_\`^ _jd_ ^d_efdg \t r
db]h k`hh]hh d^ \^_f\^ h\[ pds]g]_ c`f pj\[j ]i n Â��Å \h
cegl gg]a % &'() *+ % &'()n uj\h t ]d^h _jd_ _j] ]iedg\_m
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j`gah c`f d^m \t db] � d_ d^m h[dg] d^a k`h\_\`^ d^a _jd_
_j] sdf\d�g]h (� �� [d^ �] ]v_fd[_]a a\f][_gm cf`t � ±

(� �� Æ
!� ��!� �Ë � �!"# � Â��Å

uj] f]kf]h]^_d_\`^ pds]g]_ � Âd^a h` _j] d^dg\�]f�� \h e^\ie]gm a]l^]a `^[] _j] dhhetk_\`^h _jd_ _j]( <h `�_d\^]a cf`t ]i n Â��Å df] h[dg] \^a]k ]^a]^_ d^a
]iedggm a\h_f\�e_]a sdf\d�g]h df] h_d_]a � d^a _j]^ _j]
f]kf]h]^_d_\`^ pds]g]_ � [d^ �] ]vk]f\t ]^_dggm `�r
_d\^]a cf`t d h_d_\h_\[dg d^dgmh\h `c _j] \t db] ]^h]t�g] n
uj] sdg\a\_m `c _j]h] _p` jmk`_j]h\h `^ _j] ( <h jdh _` � ]
s]f\l]a � % &�)��'&�'� `^[] _j] pds]g]_ \h q^`p^ n uj\h
\h a`^] \^ �][_\`^ � dh c`gg`p h ± lfh_ _j] _j] d^dg\�]f
pds]g]_ �� \h `�_d\^]a cf`t _j] f]kf]h]^_d_\`^ pds]g]_� n o^ _ef^ � �� [d^ �] eh]a _` ]sdged_] _j] [`]Z r
[\]^_h !� �� <h d^a cf`t _j]t _j] (� �� <h n  ^[] _j]h] df]
q^`p^ \_ \h l^dggm [j][q]a _jd_ _j]m df] \^a]]a h[dg]r
\^a]k ]^a]^_ � \a]^_\[dggm a\h_f\�e_]a fd^a`t sdf\d�g]h �
h` [j][q\^b _j] h]gcr[`^h\h_]^[m `c _j] teg_\k g\[d_\s]
kf`[]hh t`a]g n

 \bef] �± � ]kf]h]^_d_\`^ pds]g]_ � c`f _j] \t db] ]^r
h]t�g] n uj] ce^[_\`^ \h f]kf]h]^_]a \^ bfdm g]s]gh � _j]
adfq]h_ k`\^_h \^a\[d_] _j] h\_]h pj]f] \_ _dq]h \_h ht dggr
]h_ sdge]h n

� x V�º ¾{V�ºW ¸S¹º»ºV
µ] hekk`h] _jd_ _j] [`^_fdh_ l]ga `�_d\^]a cf`t

`ef \t db] ad_dh]_ [d^ �] ]vkd^a]a dh d hek]fk`h\r_\`^ `c pds]g]_h � ]i n Â��Å � d^a _jd_ _j] !� �� <h s]f\cm���� �����® . ����� �����  Ô�����«� «�� 	
 �� ��«�  ��� �� �¥
������� �� � «����� ��«� ��� � � ����  �� «����� �® � ��  �� Ô���¥��«�� �   ��  �� ��«�� © ���� ������ � ��� �«�� � ��� �������� ��12§4 . �« �����  �� � �� ��� �� � ®�« �� «�� �Ô� ��� ��� ��� �� �� ��� © ��  �� �«�� �����Ô�  ��   ��� ������ � ���  ��«�� ���  ����Ô�«�  ���� � ���� �Ô��  �� ����  ��Ô�«�  �� ���� �� ����Ô����  �� ������  ���� ©

]i n Â��Å � pj]f] _j] (� �� <h df] h[dg] \^a]k ]^a]^_ ]iedggm
a\h_f\�e_]a sdf\d�g]h n � \^[] _j] \t db]h jds] l^\_] h\�]
p] p \gg _dq] � � Î pj]f] �� �� [`s]fh _j] pj`g] \t db]
d^a \_ f]kf]h]^_h _j] t`_j]f pds]g]_ � �� �� � � n  `f
_j] hdt ] f]dh`^ � _j] fd^b] `c Ã� Æ Â� Ë ) �� Å d_ _j] h[dg]
� \h � `e^a]a dh ± �Ë ) �� Æ Î ) � ) ZZZ) �� È �n

�s]fdb\^b Á Â ÃÄ Å d_ ]d[j k`\^_ ÃÄ � \_ \h c`e^a _jd_ _j]
ds]fdb] [`^_fdh_ [d^ �] f]kf]h]^_]a dh d h\tkg] pds]g]_
hek]fk`h\_\`^ ± � Â ÃÄ Å � ÉÁÊ Â ÃÄ Å � !� �� � � ��� L( L� �� �� Â ÃÄ Å n�]f] L( L \h _j] lfh_ `fa]f t`t]^_ `c _j] a\h_f\�e_\`^
`c _j] L( L<h � d^a p] jds] eh]a _j] dhhetk_\`^h _jd_ dgg_j] (� �� <h jds] _j] hdt ] t dfb\^dg a\h_f\�e_\`^ d^a df]
\^a]k ]^a]^_ d[f`hh _j] h[dg]h n ?m  `ef\]f _fd^hc`ft \^b
_j \h l]ga � �� Â Ã� Å � `^] ]dh\gm `�_d\^ h _j]  `ef\]f _fd^hc`ft
`c _j] f]kf]h]^_d_\`^ pds]g]_ � �� Â Ã� Å � _jd_ f]dah ±

�� Â Ã� Å Æ �!� ��
��� Â Ã� Å È L( L

� � Â Ã� Å� Â ��� Å
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 \bef] � ± uj] pds]g]_ � dg`^b _j] j`f\�`^_dg Âg]c_ Å d^a_j] s]f_\[dg dv \h Âf\bj_Å n

pj]f] � Â Ã� Å Æ Â� È J��� ��� Å Â� È J��� ��# Å n uj\h ]vkf]hrh\`^ \h s]fm dkk]dg\^b n uj] f\bj_ jd^a h\a] [`tkdf]h_j] ds]fdb] [`^_fdh_ d_ _p` [`^h][e_\s] h[dg]h Âf]gd_]a
�m d cd[_`f �Å � d^a \_ ]vkf]hh]h _jd_ _j] pds]g]_ \h `�r
_d\^]a dh d^ `�h]fsd_\`^ `c _j] h[dg] _fd^hc`ft d_\`^
kf`k]f_\]h `c _j] \t db]h n uj] ds]fdb] L( L jdh d^ � % �'�
&�' q^`p^ sdge] ± L( L Æ Ë� Âh]] ]i n Â�ÅÅ n uj\h dgg`p h _`
eh] ]i n Â��Å p \_j ^` � % �'&�' q^`p g]ab] d�`e_ _j] ad_d n

u` `�_d\^ ]vk]f\t ]^_dggm _j] f]kf]h]^_d_\`^ pds]g]_ �
]i n Â��Å pdh dkkg\]a _` d gdfb] ]^h]t�g] `c ^d_efdg \t r
db]h n uj] ad_d p]f] �ÎÎ �Î��  �Î�� \t db]h h]g][_]a
d_ fd^a`t cf`t sd^ �d_]f]^ <h ad_dh]_ ���� n  \bef] �
hj`p h _j] f]kf]h]^_d_\`^ pds]g]_ `�_d\^]a p \_j _j\h
kf` []aef] n o_ ]vj\� \_h _p` [g]df c]d_ef]h ± \_ \h f\bj_rg]c_
hmtt]_f\[ d^a f`ebjgm ekra`p^ d^_\hmtt]_f\[ p \_j d
hjdfk []^_fdg a\h[`^_\^e\_m Âh]]  \bef] �Å n uj] lfh_
kf`k ]f_m \h ]vk][_]a ± `ef p`fga f]t d\^h h_d_\h_\[dggm
e^[jd^b]a pj]^ \_ \h f]!][_]a cf`t g]c_ _` f\bj_ n uj]
f`ebj ekra`p^ d^_\hmtt]_fm d^a _j] f]gd_]a a\h[`^_\r
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^e\_m df] kf`�d�gm ae] _` _j] hjdfk [`^_fdh_ �]_p]]^
_j] hqm d^a _j] bf`e^a n

� x V�º ¼W{½ºXVy{z yzV{ V�º
º�¼ºWy¾ºzVS» TSUyU

 ^[] _j] d^dg\�]f pds]g]_ \h `�_d\^]a � \_ [d^ �] eh]a
_` ]sdged_] _j] [`]Z [\]^_h !� �� d^a cf`t _j]t � eh\^b
]i n Â��Å � _j] [`]Z [\]^_h (� �� n uj]^ � \_ \h k `hh\�g] _`
[j][q pj]_j]f _j] (� �� df] h[dg]r\^a]k ]^a]^_ � \a]^_\r
[dggm a\h_f\�e_]a sdf\d� g]h n o^ _j] dZ ftd_\s] [dh] � _j\h
cd[_ h]gcr[`^h\h_]^_gm a]t`^h_fd_]h _jd_ ]i n Â��Å \h _j]\^_f\^h\[ pds]g]_ p] df] g``q\^b c`f n o_ \h \tt]a\d_] _`
[j][q _jd_ _j] h\b^h `c _j] ( <h df] \^a]k ]^a]^_ `c _j]\fd�h`ge_] sdge]h � L( L� d^a dgh` h[dg]r\^a]k ]^a]^_ � h` \_ \h
`^gm ^][]hhdfm _` s]f\cm _j] \^a]k ]^a]^[] `c _j] L( L<h n

uj] te_edg a]k ]^a]^[] dt`^b _j] L(� �� L<h pdh ]h_\rt d_]a �m [`tke_\^b _j] te_edg \^c`ft d_\`^h �]_p]]^
_p` L( L<h n � h _j] ^et�]f `c k`hh\�g] kd\fh \h s]fm gdfb] �
`^gm _p` _mk]h `c te_edg \^c`ft d_\`^h p]f] [`^h\a]f]a �
pj\[j hj`ega � ] tdv\t dg �m [`^h_fe[_\`^ ± _j`h] �]r
_p]]^ [`^h][e_\s] h[dg]h Â� È � d^a � Å d_ ]ie\sdg]^_
k`h\_\`^ h � d^a _j`h] � ]_p]]^ [`^h][e_\s] hkd_\dg k`h\r_\`^h ÂÃ� d^a Ã� � Ã� � pj]f] _j] [`tk`^]^_h `c Ã� _dq] `^gm
_j] sdge]h Î d^a �Å d_ d lv]a h[dg] � n
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 \bef] � ± * na nc n<h `c g^ L(� L d_ _j] h[dg]h � Æ � Âa\dr
t `^ahÅ � � Â[f`hh]hÅ � � Âhiedf]hÅ � � Âv Å � � Â_f\d^bg]hÅd^a � Â[f`hh]a v Å n

?`_j ied^_\_\]h � a]^`_]a dh �� d^a �� �� f]hk][_\s]gm�df] dgpdmh k`h\_\s] d^a b\s] d t ]dhef] `c h_d_\h_\[dg a]r
k]^a]^[] ± _j]m f]kf]h]^_ _j] ^et�]f `c �\_h `c \^c`fr
t d_\`^ hjdf]a �m _j] sdf\d�g]h n up` sdf\d�g]h p \gg � ]
\^a]k ]^a]^_ \c d^a `^gm \c _j]m hjdf] Î �\_h n uj] `�r
h]fs]a sdge]h `c �� df] s]fm [g`h] _` Î Â L�� L % �Î�� �\_h �
� � �Å � pjd_ [`^lft h fd_j]f p]gg _j] \^a]k ]^a]^[] `c
_j] (� �� <h e^a]f [jd^b]h `c h[dg] n  ^ _j] [`^_fdfm� _j]
te_edg \^c`ft d_\`^h �� �� df] �m ^` t ]d^h ^]bg\b\�g] � dgr
_j`ebj _j]m df] ]v_f]t ]gm hj`f_rfd^b]a ± _j] sdf\d�g]h(� �� d^a (� ��� df] h_d_\h_\[dggm a]k ]^a]^_ pj]^ _j]m df]

`^] k\v]g dkdf_ Â�� �� �
Î Z�� �\_hÅ Í dc_]f _jd_ a\h_d^[]

_j] te_edg \^c`ftd_\`^ �� �� a][dmh afdt d_\[dggmn o_ \h
\tk`f_d^_ _` f]t dfq _jd_ _j]f] \h ^` ^]]a `c hkd_\dg\^a]k ]^a]^[] `c _j] (� �� <h \^ `ef pds]g]_ t `a]g n  `f
_j \h f]dh`^ � dg_j`ebj hj`f_rfd^b]a � _j] `�h]fs]a a]r
k ]^a]^[] \h d h\b^\l[d^_ h`ef[] `c \^c`ft d_\`^ d�`e_
_j] f]t d\^\^b h_d_\h_\[dg h_fe[_ef] d_ d lv]a f]h`ge_\`^
gdm]f n  ^ _j] `_j]f jd^a � _j] ( <h a]l^] d hmh_]t `c
dgt `h_ [`tkg]_]gm \^a]k]^a]^_ sdf\d�g]h n

u` [`^lft _j] sdg\a\_m `c _j] pds]g]_ f]kf]h]^_dr_\`^ � ]ih n Â��Å d^a Â��Å � `^] jdh h_\gg _` [j][q _jd_ _j]( <h df] \a]^_\[dggm a\h_f\�e_]a n  \bef] � ]vj \�\_h _j]
a\h_f\�e_\`^ `c g^ L(� L c`f a\³]f]^_ h[dg]h � n uj] [`ff]r
hk`^a]^[] � ]_p]]^ _j]t \h f]dggm s]fm b``a n

� x ¸S¹º»ºV VWSzU¼SWºzX� Sz|
|ºX{WWº»SVy{z

o_ jdh � ]]^ cf]ie]^_gm dfbe]a _jd_ _j] _j] h\b^dg
_jd_ dff\s]h _` _j] kf\t dfm s\hedg [`f_]v jdh � ]]^ dgr
f]dam a][`ff]gd_]a \^ kf]s\`eh h_db]h `c _j] s\hedg hmhr
_]t �� � ��� n o^ _j\h [dh] � 	 � p`ega _dq] [df] `c [`a\^b
t`f] [`tkg]v dhk ][_h `c \t db]h n o^ _j \h f]bdfa � _j]
pdm \^ pj\[j _j] t`_j]f pds]g]_ \h [`^h_fe[_]a bedfr
d^_]]h d f]tdfqd�g] kf`k ]f_m `c _fd^hkdf]^[m _` _j]
k`p]f hk ][_fet ± \_ a]l^]h d [`a] _jd_ \h h`t ]pjd_ \^r
a]k]^a]^_ `c _j] h][`^a `fa]f h_d_\h_\[h `c _j] \t db]h n
uj] k`p]f hk ][_fet `c ^d_efdg \t db]h ]vj \�\_h d k`p]fgdp �]jds\`ef � 
 Â Ã� Å � � � ����� ��� n E^a]f _j] dhhetkr_\`^ `c _fd^hgd_\`^dg \^sdf\d^[] � _j] dkkg\[d_\`^ `c _j]
a][`ff]gd_\^b l g_]f _` _j] [`^_fdh_ \h ]ie\sdg]^_ _` tegr
_\k g\[d_\`^ \^ _j]  `ef\]f a`t d\^ �m � Ë� # n ' ]^`_\^b
_j] a][`ff]gd_]a [`^_fdh_ dh | Á Â ÃÄ Å � \_ \h \tt]a\d_] _`
h]] _jd_ \_ jdh d f]kf]h]^_d_\`^ h\t \gdf _` ]i n Â��Å ±

| Á Â ÃÄ Å Æ V
� �� ! �� �� |�� �� Â ÃÄÅ ) Â��Å

pj]f] |� \^a\[d_]h _j] dkkg\[d_\`^ `c _j] a][`ff]gd_r
\^b `k]fd_`f _` _j] f]kf]h]^_d_\`^ pds]g]_ d^a ! �� �� Æ
�� �Ë� # �!� �� n ']l^\^b ^`p ( �� �� Æ �Ë� # (� �� \_ \h [`^[gea]a_jd_ _j] a][`ff]gd_]a \t db]h dgh` k`hh]h d fd^a`t tegr
_\k g\[d_\s] kf`[]hh n uj] ^]p f]kf]h]^_d_\`^ pds]g]_
|� [d^ �] `�_d\^]a cf`t d^ ]^h]t�g] `c a][`ff]gd_]a
\t db]h �m t ]d^h `c ]i n Â��Å n o_ \h q^`p^ _jd_ _j] sdge]
`c _j] ]vk`^]^_ � jdh !e[_ed_\`^h cf`t \t db] _` \t r
db] �Ì� n uj] f]g]sd^[] `c _j] pds]g]_ _fd^hkdf]^[m \h
_jd_ \c _j] s\hedg h_\tegeh jdh � ]]^ a][`ff]gd_]a �]c`f]
\_ f]d[j]h 	 �� _j\h df]d [d^ eh] _j] _mk ] `c l g_]fh a]r
h[f\� ]a \^ _j \h kdk]f f]bdfag]hh `c _j] kf][\h] ]vk`^]^_`c _j] k`p]f hk][_fet n
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� x X{zX»}Uy{zU
µ] jds] hj`p^ _jd_ \t db]h [d^ �] f]kf]h]^_]a dh

teg_\f]h`ge_\`^ `�¶ ][_h \^ _]ft h `c d^ dkkf`kf\d_] pds]g]_�dh\h � � \^ pj\[j ]d[j f]h`ge_\`^ g]s]g \h d^ \^a]k ]^ra]^_ \t db] n  ^] `c _j] dasd^_db]h `c _j\h f]kf]h]^_dr_\`^ \h _jd_ \_ \h �dh]a `^ _j] `�h]fs]a kf`k]f_\]h `c
_j] [`^_fdh_ bfda\]^_ �� � �� � pjd_ \^ _ef^ g]dah _` d^
de_`t d_\[ f]ae[_\`^ `c _j] f]ae^ad^[mn �_ _j] hdt ]
_\t ] _j] hkd_\dg [`ff]gd_\`^h d_ d b\s]^ h[dg] df] hj`f_r
fd^b]a � �e_ h_\gg \^ c`ftd_\s] n
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