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\0]JM ^F$% _%" à% <BSb c *X-*de6 _%" à% fgX -J/h$ [O i$N *SG 7 !"#$% &'$%
j*4>k RJ#F$% %gX lT mS'5 7^T*SFb[% RJ#F$% HJ0*n o-"F$% HO 7"!"W$% -J?F$% p.@0
q!-*5r c *]=.s "n6 7H*.'B$ tVs6 u5 "n 3s %NO6 vJ! w^W! ^F` 7 xy+F2 xyST <z.?$
7{T |s%V$% HVA$% w%"Fs*s k"s u!"A$% lT}*AF0[% Hk ~Q.>J$%&'$% c <.s-6a% <z@Bz$%
7*@0VG6 %DBW0% c \W�0 "n <.S>[% <z@Bz$% \0*M �F` HVA$% i$N v&=! �*M *SG
71!"$% |2 �zF5 <z@BG <2*nO m.4> c �>-"L% �J/b lT H*XNa% �'s c \�n6
�T uX�VS5 c w%V2a% �VX*�6 7�!-*s <'2*b c P*ZJ?>-a% ^'.4?$% uB'$% \S? 6̀
7{T  $*�$% HVA$% PO |bV5 <.G*Ad �*nyT <?0Y.s6 *.$*?!O �s \0*M6 �<!Js*4$% <?B@$%
12 w*SB'$%6 w*s�a% HJ2"AF@! *X�%V2% H*M6 7�*!-J/Sb PO <S@A=2 *.$*?!O \0*M NO
1!"B4$% �s U-*WF$% �*�0 w%]Vb 12 P*F$% HVA$% c �*ny'$% fgX \AdJ56 7�.?0Y.4$%
mA=$%6 <.0*0J.$% uB'5 Q�=G 7<.0*0J.$% <@.=�$%6 <.=.5y$% <@.=�$% �s �!VAF$% �[6*#26
7u/�B2 w*.� "'s �.?0Y.4$% w*SB'$%6 w*s�a% �"T *.$*?!O c Vd*�56 7<.=.5y$% PO */=2
u/0�M HJ.$*?![% H*M6 7{T �2*�$% HVA$% c * �2*T u!"A$% j�a*s ���$% -*� ^F`
H*s�a% {F0% *.$*?!O 126 7<.0*0J.$*s EABL% ^=.5y$% j�a% 7�$*@$% u/s�k PO H6�J'!



<�!"#$% <z@Bz$% q!-*5

�+F=2 c <T*4?$% �%D,% m�zs *SX-*�F0% ��k6 7%"=$JX6 *.0*Lk6 %DBW0%6 *@0VG PO
_"#F>% *2 �T U-Jd6 7<S!"A$% <G*A�$% �O U�JT */0k */FA.A` ~<�/0r \0*�G 7HVA$%
�<!�*+Fn[%6 <.>*.@$% U*.#$% j*4>k6 71!�6 uBT6 1G6 <z@BG6 j�k 12 Q.>J$%&'$%
-*�Ga% c <.=dJ$% �{F0*G 7�0*b mM 12 <.=dJ$*s E�=5 <S!"A$% <G*A�$% fgX
%6IFT%6 <'.4?$%6 UV?z$% H*@0O U-J� �.sV�$% 12 �4M �!VG */.G �k- 7�y,a%6
<TY=$% fgX \.S@G 7<SB�$% �='Ss H*@0�% 1!J�Fs *X" 6̀ <B.zM w*2"A$% <>%-�

��*.0*@0�*s <S!"A$% j%��% \.S>6 7^0*@0�% �XgL% �k <.0*@0�*s
7HVA$% V,%6k c 7i!-�6 Hy *26 *2*b �� J�>*¡6 ¢J42J$JM £J�M �w*b6
�V/hG 7�y,k6 H*!�k */$ H*M6 <.#.@L% 1T RY'Ss \0*M jJ'¤ 1T U��M �*2JB'Ss
U"!"b <!Vh0 ^#.@L% jV�$% c \0]J�5 %g�X6 7<.'.4?$% �y,a%6 ^'.4?$% 1!"$% UV�G
¥¦ RJA5 */0�M 7<'.4?$% �JG * ]ST ^=�F@56 <'.4?$*s �S@! *Ss |=A5 H*@0�% c
"SF'5 <!Vh=$% fgX Hk [O �V0 *=@$6 §*/.$O <b*` ��s *]=�$6 7iFS'0 �T u/B$% CV��0
<.0*0J.$% <.0"L% \0*M "AG ¨�V,a% </bJ$% 1T mz�56 7<S!"A$% <G*A�B$ �F/b6 �"`O �T
-"A$*s <$J��2 RJA'$% \0*M6 7</$�%6 �=Z%JL% �s <A.d6 <nyT �T vJA5 <.0*26V$%6
^F` 7<z>yz$% uhTk */s Vd�56 7<z@Bz$% "/T RJZ <?¤*0 ~-%�a%r \.As6 7�.�$%6
�k- ^F 6̀ 7�BA$%6 ��D$% |?A.G�z=$% �JB�s RY=! u$ *�./$O *�. 6̀ Hk �T HJZyGk©#5
%gX m�2 R*A!6 7£J+F$%6 1!"$% R*SM c <z@Bz$% R*SM Hk U"!"W$% <.0JZyGa% R*b-
*/.`%J0 |.Sb c */$6*=F! 7u/5*.` VX*h2 V/�k 1!"$% H*M ¥<S!"A$% jJ'�$% |.Sb c
uX�ª6 H*26V$%6 H*0J.$% «6- C%-�O HJ.0*@0�% �?,k "AG HNO6 7u.h=5 ��k */Sh=!6
%g�X 1�$6 7�!�*L% <z>yz$%6 �=b*L% w%V'�$%�'s «6V$% fgX 1T u/T",6 7u2a% 12

�U�?, p)*F0 \SW=G 7H*M
7��k U-*4's 6k 71!"$% 1T <z@Bz$% qB> �T mS'$% ^0*@0�% �XgL% -*de 12 H*M
�T u�/F$*s <.>-"L% <z@Bz$% �T <BS#$%6 71!"B$ <S.+, <z@Bz$% <2*nO �T mS'$%
3.2-6 7fVX*h2 |.SWs Q.>J$%&'$% �T <BS#$% ms 7*/$["F>% <A!VZ6 */dJ#s6 */F�$
^0*@0�% �XgL% j©5 Hk H*M ¥%gX 12 V?,k JX *2 H*M6 7<!VsI$%6 U6*4�$%6 m/W$*s
<.F0*F@56I$% \0*M *SG 7m,%"$% 12 */�!JA5 �T mS'! g,k6 7*/@z0 <.#.@L% �O
ud 7U�*4'$%6 <.@=�$% U-%��% c «y�O �JT�6 ~�*0%Vz�$% �T * xb*WF`%r [O w"4$% c
�T6 7¢"AL% j*F�B$ ¬*�$% u/z$% �k ~V#$% (#z$%r �T vJA! 1!"$% Hk \STt

 !



<2"A2

")*A'$% \$6*=5 ud 7j*F�$% ^0*'2 �"#5 <?B> �O <b*` ��s 7<.+��$% <sVWF$%
<zZ*'s [O <hzF#2 �ª �JXy$% uBT ��"s6 7�Xg2 mM */.G \4XgG V#$% (#z$*s
8:;8®89¯9° mW=¡t6 8:9±®89¯;° �dJ$ v*n 7�J�J2 mM 12 <BZ*T <.=!�
v*n6 <BAF@L% �)*=�$% HJ²�=!6 <.z@Bz$% U".A'$% HJTYTY! 8:±9®8:³´° H*zBM6
CJBL% 12 f�ª v*n6 7<�B��$% -*�0O �T Y.BW0[% V/A! 8:9µ®8:³´° 12*�$% �V=X
"¤k 12 {T ¢�*@$% HVA$% H*�G 7<�*�$% u/s-¶L w*�n <T"F4L% H6·*=! w%V2a%6
w%JXa% \z=T6 <.T*SFb[%6 <.B)*'$%6 <.=!"$% Qs%6V$% 3.G \B#0% 7 J̧G6 *xs%V?�% H6VA$%
<W#s vV#2 mM */.G E.4F>%6 7* x'.Sb <>*.@$%6 1!"$% mbk 12 j6V#$% \4�=G 7<.2JA$%

�<$6"$% 6k �2a% <2y>
7�*T*=+$%6 HJ=z$% %J'W�G 7£D$%6 UJA$% j*4>k HJ4$*?! HJ.$*?!�% w%V2a% H*M6
c \$*ª �F` 7-*S�L% %gX c H"L% \@G*=56 7H*A5�%6 -*�Fs[% �O HJBXa% |G"0*G
c �%t Hk <.'.4?$% �JA$% v%"�F>% 12 H*M6 7U"!"W$% �[�%6 �*TD�L*s -*�²F>[%
-*X�t% 12 P�% uB'$% oV�G 7*/=.0%Jn 1T  #4$% �O uS/$% Yz 6̀ 7*/B.T*Gk <GV'2
�4@! oN*@$% mS'$% Hk vJB'L% 126 7R6a% t%V?$% 12 HJ0*=G6 w*SBT ¹406 7�*T*=+$%
"!"b 1G uB'$% 126 7"!"b mST Vh=$% 12 oV�! ud 7uB'$% �4@! 1z$% Hk 6k 7Vh=$%
�g$% u$*'$% i$N 7{T ¢�*@$% HVA$% c ¢".S¤-�s uB'$% H*M6 7* x2*�`O V�Mk6 �=ªk
�%�t*G ¨<!6*S>6 <.�-k U"!"b *�.0*�.2 <2*nO �T H%J'2 �, mS'$% �T Vh=$% �4Z
7jJ�@BF$% �%D,% m�zs <!V�*0 v*2k w*S@$% \'@5%6 7}-a% �T H*@0�% H*?B>
*Ss 3@z0 c ¢*@ �̀% %gX �AF$%6 7m4n 12 3@#! u$ *2 «JS?$%6 w*!I�$% 12 �`�G
¢*@`O 12 º*.@$% R*�=$% 3.G qz0 *Ss6 71!"$%6 j�a% c ^0*@0�% �XgL% 3s � 6̀k

�j- 3nJG �.$ 3@z0 »j- 3]0�M V'�FG 7RyAF>[*s �Jn
|.?F@0 7*=2*!k �O  !"#$%&'$%()*+, ^X ^X6 7<�/=$%&T()*+, iB5
uB'$*s <�$*4$% <!*='$%6 7<>*.@$%6 1!"$%6 j�a% c <z.='$% <!�Vz$% ¥�F=d% �O *X�V0 Hk
c U�*!Y$%6 <'.4?$% �T H*@0�% H*?B> |.>J5 �O <.2%V$% <.SB'$% 35*A.4?56 P�%
HJ�FG 71!"$% 1T <z@Bz$% mAF@F> ¥<z@Bz$% c �Jn �"� %gX m�$ HJ�.>6 73)*,-
�J> ^='5 [6 <.#.@L%6 <.0* 6̀V$% 1T _"#F5 <z@BG HJ�56 7<!�*#$O <z@BG C*=X
73$*W2 -"n �T */$*W2 &#56 P�% uB'$*s ".�5 <z@BG HJ�56 7<.=!� <zZ*T �VW2
�O R*.ba% mh56 7*/=.s ¼�6*z5 |2 �X%gL% �'s c <zBF�L% �*/bJ$% fgX |SFW5 6k

  



<�!"#$% <z@Bz$% q!-*5

U*.#$% 12 * x2*h0 R"4F@56 7V,�% "'s "`%J$% */'B�56 �X%gL% �=F'5 7U��D2 UV)*` H�%
�v*h=s

*+,-./0 *1231/0 $0456 (!)

12 w½s */.$O U-*¤�%6 */$ "./SF$% -g'F!  .#s �'�F$%6 UV��$% 12 �X%gL% fgX
-6"! 7<F> ^X6 j*F�$% j%Js�s mSW2 �!V'5 �T *=X &FAFG 7<2*T <2"A2 c <n"$%
&T JX6 7{T ¢�*@$%6 {T �2*�$% �0VA$% �k 7<�/=$% &T �T R6a% j*4$%
j*4>k 3=2 H6"SF@! HJZyGa �*45k 3.G ¥u!"A$% 12 m.Bn �ª *x².¤ 3.G 1�$6 7"!"b
3.G6 7"¤- 1s%6 J?>-k <>%-� -*F> \#5 �*#$�% HJ'!g! HJ!"¤- 3.G6 7^'.4Z 1!�
uB'$% �>k HJ'�! H6V,e6 7u.W=F$%6 V#@$*s <'.4?$% -%�k f*=�F>% HJ$6*#! w*SBT
¾�*426 �y,a% RJ�k c HJ���F! �*A0 3.G6 7�*.'.4?$%6 iBz$%6 �*.�*!V$% c  !"#$%
<�2*ª �X%g2 HJbV�.G 7RJ.L% 35*X |.Sb u/$JAT c jV?�5 <z>yG 3.G6 7<GV'L%

�<?BF�2
7U-J�$% k"/5 �F` 7^0*�$% j*4$% �J�J2 JX6 7{T |s*@$% HVA$% w^W! HO *2 1�$6
�*/2k V/h56 7*@0VG c <�*�s6 7<.=!� <�/0 VX�YFG 7v"/$% "'s w*�0�% �O m.2 6"4!6
"SF@!6 <.#.@2 <z@BG <2*nO uTY! �g$% �-*�!� �Xg2 */F2"A2 c 7<�!"#$% �X%gL%
* x̀ 6- */.G  4! 3=�$6 7�J�> �06�6 uB@0k �!"A$%6 �?@ª6k �!"A$% 12 *X·*=T
u/=2 mM �4.G 7YF=4.$6 %tJ=.4>6 R*�@s6 ¿0%I$*2 fVdk �T �@BzF!6 71!"B$ UV!*�2
<z@BG CJ$6 HJ�.s �.@0VG6 �sJX |�! *S=.s 7<.$*F$% R*.ba% c -V�FF> </b6 �T

�<sVWF$*s i@SF@56 *A!Y.G*F.L% V�=5 <.'n%6
j*4$% �J�J2 7{T 12*�$% HVA$% �T �4M �d�5 <!Y.BW0�% <z@Bz$% fg/$ HJ�.G
<GV'L% C*!"0JM ��G 7HJ.@0Vz$% */'=?+!6 7vJ.X uXV/¤k6 7Y.BW0�% */.G EB! 7 $*�$%
�*SFb[%6 1!"$% RJ�k H6��M *S/$ j%Àk6 J>6-6 �F$J¡ "A=!6 7¢*@ �̀% �O *X��s
<!Jn <$6*#2 c lA'$%6 Á#$% �4XgL% �s Q=M |SW!6 7�-*�!� <z@BG H6�"4!6
�*=2*!k �O RJA'$% �T V?.@56 7IMa% *.0*Lk £J@B.G 3=2 m'W5 �JbJ$%6 uB'$% �@zF$
12 R6a% �+=$*s %NO 7�.=T "A06 �.n� m.B#5&T{T 12*�$% HVA$% 6"4! *=.s6
*@0VG6 *.0*Lk c w*=4$%6 �.MD$% �T mS'! 7|s%V$% j*4$% �J�J2 7{T |>*F$% HVA$%
p=B¤6 ^F�G w*S>k mS#5 <4,*� <S�� �*z@BG *.0*Lk c V/h5 7w%J@$% �T %DBW0O6

 "



<2"A2

�5D!  .#s */?)%Â6 <.@z=$% U*.#$% <>%-� c HJ.@0Vz$% �S'F!6 7-J/=sJ¤6 mWX6
\@b6k �TJF@! 6k 7H%�s �� �2 m'G *SM 7^`%J=$% V)*> c RJB` <>%-"$% fgX �T
7Y.BW0�% 12 Vz0 R6*#!6 7<.'n%J$% 1T -"+! "`%6 �Xg2 c ^`%J=$% |.Sb \0JM

�<.0*La% <z@Bz$*s Á#$% �XgL% E.#+5 HJFB2*X uXtVsk
7�2*�$% j*4$% �J�J2 7{T |>*F$% HVA$% 12 ^0*�$% �+=$% c R*#$% �BA=! ud
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¢Ã?&'I KTp7 b[ ?R5< g!8> -�?��?J6#
3Pg#Cs6# �?hT~J'# Ha@s> ? ¬]7 31>Æ# £ !̀ ()*!(/# ¯¦G6# c? !̀I° �/#T'# ®CJ'# UÇX
B!G&h dha'# d7 ?]`��! BCzOeI! CvMgI b[ BC41/ $]mh ?J !̀ -�C&F! c?E7 d7

 "



BC41/ n1lFTe

3&�?v'# d7 3Q/#T'# 3&�?v'# Ha` 011]> _Q%h d4'! - CEh ?]< YKTp7 Ã?&'ª/ i?1t"#
�TQ'#! 3Q'?v6#! 3hKT&'# 3Q1ov'# dhC4> ?R/?oMI L/ d7 T<ah BC41/ B·e -3\'?\'#

¢3v5l'#!

_1<T> : �C1[ ?RJ4'! -CvMgI ?`T<ah £s'?< 31'D8sM# «1'?�I ¯c?J�"#° �l15e
¯ wDCE%7 ?AC'° $EQ'# KCQh £4' ?RJ7 gTms'# _ph! -3E1Em'# =Re Èv@F ?J5Qp> $EQ'#
8EF : BC41/ d7 3&1Qy 3'!?m7 Ha !̀ -?JoF?^ d7 khC�> B!K i?1t"# k15[ �ovJ>
: �o%h �a'# �Tv&'# �vJ]5' £o5M 81R]> £ !̀ -i?1tÄ' ?7! k' ?7 L/ 011]s'#! $EQ'#
�g?4hK �J%1M #a4 !̀ -�8QosM# 8� ªv@'# �?oMI �7#K ?7 £[?J%'# �vJ6# d[ �J�

¢=h8E'# �vJ6# d[ i?JrsMO' #jCJ1oM! �F#;'?7!

78194:;<1 =>$?1 *#+

=5Q'# gC%> B" 3M?7 k1'2 3^?m'#! -8h8p'# �vJ6# d7 £/?phq# =lE'# C` ¤RJ6# #a`
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]9[:7D 9>=O$" /;?I XY Q5>V 7<<�5T 23$" w7C"qag" �J>$ "U}�/c ]9$58OI 9>V7I
Ug;� 7H[=: "�Yc ]%O'- 23$" 5̂8$" �a 76#<�T g �#V7�$" �"10z" 4/ ,$ 7H[=: "�°d
]^0"1z" #I~! �7Say" w7\#D ¤!#- 9T1c¶ 9Nsa �a 76#<�T g 2H�7?$" �"10z" 4/
f5=Ox" AHOIc 9=O$" AHOI 4Y %�/ ]7<-1c¶c 9NsO$" EGV �1;T %8O$" 4/ 2a;6 7H6°d
gc ,J'H! #<�T g 5V 17?3ag" "G<!c ]05�5=$ #<�T 05�5I f5=Ox" uk$c ]4"#T7L3I
uI Q�=T g 9>=O$" /;?I 47\ "�Yc ],3=a 5V #�� 05�5I %O'! #<�T 7[6Yc ]Q;O$" %O'!
uI ,>$Y ;H3JT ,6°d ]7 U[>83JI 7U�7?H3:" ,HI ¤?H3JT g ,6/ AHO[! ]¬N7H3$" Q;a /;?I
"GVc ];�5T ,! 7I ,$ �>$ ;�5T 7I 4/ Wa�T ,6/ �Y ¬N7H3$" @  8T E#kHI 4/ 9<�
@c 7H$"  >[� ;Ha ;D"c ,! 0783ag" 4/c ]%8O$" @ Xc/ 9>=O$" /;?I 4/  N"5$"c ]K=�
{17_3$" 0;O$ 9$07OI ^07O$" 5̂N 45k- 4~! ¨8T ¥B$"  VGx" 4/  I ]17[ay"  >[�
�7L$Yc %8O$" �7L$Y XY 2<3H- 9>JB$" 9'J='$7d ]9!#_3$" wc7'3! 0783ag" wc7'3T 4/c
]^07O$" #`/ XY ^1c¦$7! 15O�$" 0#-c 45678$" ^1c¦! ;83O- g 7<6y 2O>?P$" W=O$"
g «47OI p! w7Nsa �a W©7N ,6/ 9_B! {7JB=$ 98=PI 9[>8! ;83a" Q5>V 47\ "�Yc
7<=\ 9O!7- w7NsO$" 4/c ]wg7O'6" XY  �#- E;Ha 267Ox" 4/ ¥6 ;N ]wg7O'6" p!
05OT 4/ ]9>C7T#$" 7T7S8$" p8T ,$ ";! pD ],>=a  �"5$" 47\ ;8$c 2a";3$"c 1"#k3=$

�%O'T W$ ,Hk$c ]%8O$7! ,=[kTc ¥B$" ,©;?I XY

567681' .9#81 *"+

Áa "�7Ic ]9>a5C5I 9[>N uI 9d#O[=$ 7 ¹[a �B'$" Q5>V  VGI uI ±#�y" 9>D7H$"
@ ¦BT 4/ uk[T gi À#V"5�$" �a 15&8I 7H\"10Yc 9[>8$" EGV uI 7<$ 45kT 4/

 !%



9bT;B$" 9'J='$" �T17-

�¸ AHOI 45k6 4/ c/ 15&36 4/ 7H>=a  H3[x" uI ,6/ Q�=>d ]w7\"10Y ±5: uVG$"
 b3$c ]7HOP3:" 7I �17�$" XY 7HV7?36" ,�5H=d ]wg7O'6g"c 267Ox" ua R5H$7! K=3�T
 ]e7HJ'6/ ;O! 7I XY 5̂P� "U;!/ 5P�6 u=d ]45k$" Â7N/ XY c/ w"5[J$" XY 7H3=>�I
�'6 @ }k'3$"c �¸ @ }k'3$" p! �17d gc ]f7O'6" �/ 7<=!78T g 05�5$" ^#kdc
g KN5x" "G<$ 7 UO?-c ]^;T;� 9'F ,BH[6 g " U05�5I E15&36 pD uB6c ]05�5I �º$"
]7¹Ha  >LI #k'$" ";a 7I %\ 4/ �Y ]Ãc �'H$"c w7T07x" 05�c ua tT;B=$ %BI A8?T
}J'3$c ]7V05�c �a Q;8- 23$" 9$0y" �d7<- p?>$ 15Iy" EGV @ #�HT Q5>V uk$c

�05�5$" "G<! 760783a"
9>�17� �7>M/ ua 9`07D 45k- 4/  _T uVG$" w7\"10Y 4/ �a %$;6 9_D �~!i
±5: ,J'6 @ ;_T g uVG$" 4Y À,J'6 uVG$" 5̂N ua r;B- 4/ uk[T g ,6/c Ä
%Vc Ä 7<>$Y Å=?T g �7>M~! w7\"10g" EGV ¡7?-1" uI j8B3T 4/  >P3JT sd ]w7\"10Y
t>B! Æc1 @ WJ� ,! #`́ T ;N �G$" 5BH$" uI }J'3$" �a �7&O3:" #b\/ �¸ �7HV
47\ 7xc "]eÀ9C17OI %! ^#T7LI ;� 9O>?� uI ,6/ ,>d ¼c#'I #V5� @ ^15F r;BT
7H\ "�Yc ]7H-g7O'6g %=a 05�c �a %>$;3=$ ,>=a 07[3ag"  >P3J6 sd 7�>?J6 9>=O$" /;?I
7<H>a �[�$" ±#6 Æ7?F %\ @ 7H6/c ]7H\"10Y ua 9=83JI �7>M/ �17�$" @ 4/ ;83O6
]7<H>O! 2V 2V 9<!7�3x" w7\"10z" 4/ 7HC"qd" ,??: WVc "G<d ]7<3T�1 7H$ j?: 23$"
15O�$" "GV ]f7>�$"  D7&T gc f7O'6g"  D7&T 15OM �7>My" 05�5! 760783a"c
7H3O>?� uk$c ]7H-"0"1°! j=O3T g 5Vc ¿f7>�$" 15&- uI Qc0/c ±5N/ �º=$ 15&-
 ?J$" %<_6c ]#V"5�=$ 0#Px"  N7O3$" 7<! j=O3T 23$" ±58$" %<_6 uB6c ]7H>d E}b-

#�j!7J$" �'6 ;O! jDs$" �'6  N536 7H=O_T �G$"
#V5_$7! 0783ag" 4Y ]f7[�z7! #V5_=$ c/ �'H=$ %!78I f7O'6" 7HT;$ �>$ �$G\
"GV 4/ 9!#_3$" uI W=O36c 9'=-́ I w7>'>k$" uI 9=[� ±#6 7H6°d ®9>=O$7! 0783as$  !7-
@ E1"#k- c/ ¯s3©g" "GV �78! 9=ac ]w7>'>k$" ¯s3©" 9=O\ WV533d ]1#k3T R5[_x"
]15O�$7! 76y" w7?`Y uk[T gc ]7<-7Nsac 9H�7?$" #V"5�$" 9=[� gY �'H$" 7[d ]7HHV�

�*¯ 267b$" WJ8$" �9>67J6z" 9O>?P$" {73\  

�(¯ va 267b$" WJ8$" e267J6z" W<'$" ua �Bdi {73\ "

��I7�$" WJ8$" ]15\Gx" {73k$" #

 !&



Q5>V ;>'T0

;>! ]^#V7� �a �/ e2©�� �"10Y �a 7 U[©"0  N/ 76/ ,>[:/ 7I W>[F XY G'6/ pDi 26°d
K>\ �/ ]9?N7O3x" w7\"10z" uVG$" @ ;B3- K>\ �1;T g ,6~! $#8>d 05OT Q5>V 4/
^}Ja 9$~Jx" EGV 4~! ZT³3$7! 2<3HTc ]9=&'HI #V"5� 7H-g7O'6"c ^#\"G$" �'-

¿,=8a �a " �;�
%>b[- �a W©7N 15<�x" 9>©7L$" %>$0 4Y f58>d ]Ã 05�c �a 9$0y" Q5>V ;8HTc
^0c;BI 9=a 267J6z"  67&$" uk$c ]267J6z"  67&$7! Ã %>b[-c 9>a7HF 9$Ç! 45k$"
uB6c ]45k$" 5V �G$" W>�O$" %k$" "GV XY ,>?�3$" ;[6 jD �~?d ]0c;BI ��� @ %[O-
XY 7 U[3D 7H><36" 7x 9=`7[x" EG<! 7H[=: 5$c À,©7B6/  >[� @ 7 UJ67_3I 47\ 4Y �1;6 g
4/ �a �86 uI 45k$" @ 7[! f;3J6 4/ uk[T �Y ]%>$;$" {7BF/ E;&8T �G$" ,$z"
%[OT ,6/c 2[J� ,6/ c/ ]9Ic78I ¯07&T �N76 ,6/c ]267J6z"  67&$7\ «E7H3I ,$z"
45k$" 7H<?M "�Yc ]9<$µ" uI 9a7[� 4c7O- 9_>36 45k$" 4/ ¼q'6 4/ uk[T c/ ],T;>!
Q7�H$" r;B- 23$" 5̂8$7\ 9>I76 5̂N c/ ]9>=\ 7 UJ'6 Ã 15&- ukI/ ]2B$" WJ_$7!
,[>=J- W3BT 7I �7HV �>=d ]fcy" �#Bx" %>$0 7I/ ]15OM gc ;&N 4c0 w7?H$" @
%a7d 4c0 UsbI �7!#<k$7! c/ %8b$7! 9\#B$" /;?- 4/ uk[T ;N �Y ]�07x"  VGx" G?6c
9!#_3$" 4Y t>D uI 7H3!#_- @ %F/ XY ;H3JT sd �1c¦$" 05�5x" %>$0 7I/c ];T#I
�/ ua 05�5$"  =J- 4/ 7 U[©"0  >P3J- 9=>�x" 4/c ]7�T1c¶ Ug7O'6" 7H>=a ¼#O- g
7H!17_- R5C5I ;[- 23$" 9=>�x" WVc ^#[` �1c¦$" 05�5x" AHOI 4Y ]47\ 05�5I
¼q'6 jD �~!c ÀÃ 7V�3OHd 9T7<6 }· XY 7<J'6 ^07x" ;[6 g W=d ]9T7<6 }· XY
f58$" ¼17OT v$" 05�c 4Y "U}�/c À9N17'I 9=a ua ,$ tB?6 A3D " U0c;BI �s\ 45k$"
W$7a 15&- " �;� 15J>x" uI �Y ]45$58T 7[\ 7 UI53BI v$" 05�c �>$c ]9><$z" 9T7HO$7!

�7Hx7a @ 7V;V7�6 23$" v$" {7?:/ uI ��#!
4/ ;O! ]9'J='$" uI #V"5_$"c j©78B$" �7&Nz Q5>V R1G3T 9PJ'J$" EGV %b[!
0#- 23$" 98=Px" e9T#V7�$"i XY Å=?d 9>8PHx" ,3_>36 XY  V�c ¥B$" /;?x7! W¹=:
^15&$" 2V 9T#V7�$" EGVc ]9>?T#_- w7Nsa ±5: 7<H>! ¤!#T g #V"5� XY 9d#Ox"
�OHT 47\c ]�7k�$" �7I;8! 7U?_OI Q5>V 47\ ;Nc ]tT;B$" ³O$" @ ��$" 7VG�3T 23$"

�9>67J6z" 9O>?P$" {73\ jB=I @ $

 !'



 !"#$% &'($%

 !" #!$

)*+,-)./0

 !"#$%&'  !"() * +

1234 5"67 589:;7 <;8= >?; @"A BCDE:FGHI% C:JDKGL$% C3EM$% N#2! O"J6 >P4 8=
Q?$% R S2:3T U3>D 54 1VLW"X BSM3 Y"X>$%7 ZV$% [=\]% ^:_8` R "2aM!
Q?$% \M! "=b9(` R cK="d %eFGHf; Cg"h$% C:JDKGL$% C3EM$% iH"6 j$7 BkD>V$%
Q?$% \M! iF'`% C:H8lmX4 C:P7O C3EH %eFGHI 54 K6\D 54 1V$%  2X Bn:W8$%
C?!"A iH"6 "2M:; Bopq26 C?!"G; 5Kr$% s'LM! R tGF! "a$ u>A77 Bv$\6 n:W8$%
w7K; pO8F$% C:H8lmXx% y\= N#2!  !7 BC:$"l8zWOx% C:WO>]% {3 |X"V` pO8(}64
8=7 B5"]q$% &:JW R &_"MD 8=7 ~).,/� ��m#$%7 C}!"h$% R �m:L� nrW �\$%
BCrV$% CXK?]% "M$ KX8` � C;KGL$% 54 �� ~).,)� �Cr:rV$% C:="!� S;"L6 R [=\D
�F?$% 5fX B�m�x%7 �F?F$ CDO7�$% ":F?$% �H"?]% {3 &gx% \M! &g"P &r?$% 547
[GD "! {3 O7>` �m�x% 547 B �m#! vHK�86 �"�H >a�D "26 B<V$% �8X &?($"; �(`KD
>GD � &r?$% 5� �8rD7 Bp8A8$% c>P7 w7K; �Mz'D7 B �"6 8= "! {3 � 589D 54
C:H"!T7 C�m3 &67 cK#6 &6 547 Bu%p8A82F$ �7x% CF?$% CXK?2; �� ��"aM$% SH"M�2l%
"M2F? 7̀ >}V$%  ! "M�q` � R u%p8A8]% c>P7 "MLXK?! 5�7 BKa�! �� �= "! C:H"9!7
BCDEDK�$% �H"?]% CDK�M$7 Nr?$% [=\2F$ w8$ C_O"?2X B"M`p"?W [DKr$% cp"?W R 54

�SLWO>!7 uO"9Dp �� SGL` "26 CWO>]% y\= �� SGL` B�KMW "! {3



C#D>V$% C(}F($% �DO"`

C:F=x% �KV$% O"2� �"� "�:!"V! y8;4 5"67 B�8L}DK;  ! �Kr$"; w8$ 58A >$7
&�p BS`":P K�� �� "a; " �rF?L! &d7 BCDKV$% [P {3  ;�% t�MX B5"]q$%  3 " �3"Xp
 9D �$  � BC2D>r$% u"�F$% UrFLD �MW iW "a; k9!7 e}M2LW7 CWO>! R yK!4 �74
&�p  D¡?$% ¢F; "]7 B":X%K�G$%  ! �m:F� �� C:?:Jz$% �8F?$% {3 £!"Hq$% &2L�D
�7\LD �$ SM9$7 Bu8Ma9$% �� CDp¤]% u"W%O>$% �;"LD �MW iW "a; ¥�7 pO8(}64
CaA8$% 54 S$ %>;7 B�>H"}A7 uO"9Dp 4K� �P ¦�� C(}F($"; �aLD �$7 BC:WO>]% C(}F($%
SWOp7 [z$% Kz§ CaA7 ¦�8X BCDp"rL3�% CaA8$%  ! CD"M?$"; O>A4  D>$%  ! C:�m�x%
iH86 >?; "2:X O"g �\$% N§4 pO8F$"; &'`% )... R7 By%O8L6>F$ �>rLD 54 57p
R B�MW m̈� c>! CJ:Jl7 SJ`"6 5"9X ByQ3 R �:W":}$% �d"34  !7 �q}L(§
BC:9F]% C:?2G$"; %�8©3 [hLH%7 ~)..ª� �^D¡L$% R� cb�g C$"WO ¡H i�8$% v$ 
sr` C!"?$% u"DK�M$% 54  F?D k:P ~)..«� ��Jz$%  ($% R� �K�4 C$"WO ¡H ��
v$\; �J:X C:�EG$% &F?$% w%Op� �� SA8]% ��EG$% �KX R �� c>�"X � 547 B�F?$% bW

��JDKGL$% S="G`%  3
�� >'rX B%eFGH� cOp"�! �� �7x% <$O"� 7̀ 5"]q$% �EP �; Y%EM$% yKz_%7
%>H�8= �� �� B�¬F:H82; SL!"�� ��?! 5"6 k:P ~).*«-).* B).*0� �`K! "}HKX
vF]% S:F3 �K?X BC:$"L$% CM}$% R SMl7 �� p"?X B).ªª cO8� �8�H ULP ~).ª/�
&J�7 BC:V'$% SL$"P [J}; "aM! y@"(3� [FzX BoO8;>H%K; [�"H �>$ cO"(}$% >D>G$%
�H"#$% Kz�$% %\= R BC!>h$% �EL3% �� Bu%K2?L}]%7 cO"GL$% CDb}:!8� 8= K�� "�J'M!
"a:X sMg7 ByQ3 "a; �Kz©D 5"6 �L$% CDK9($% u"6KV$% �:2A R �="W S`":P  !
®(] cO7¯ ��7 �C:H"!7K$% CDO8a2G$% R Kl%8��7 �°7bF6I% R� C$"WO ±�= B"�JL6
�C:V:}]% C:$8r?!�7 �C:H>]% C!89V$% R�7 �^!"}L$% R�7 �CW>r]% [L9F$ �8'?!
\JVD B�C:;e$% R Kl%8��7 �>rM$% C2:� cp"DT7 c>�"($% ²:(h` £�"LH R u%O"JL3%�7

�SL:;K` R y8;4 "a?J`% �L$% �= 1�%Kl "a:X
�! u"��"M! K�� {3 ).*)-).*+ @"L§ R cK9X "a:$� S ³G¦`% >rX C(}F($% "!4
C!"�� �ML2D SH4 ��  z(X B"=7O"�4 �L$% &�"}]% &P �� "a:X %8rX8D �$ S�"�>g4 ²?;
R 8= O8!x% �4 R K�M$%7 "MLD"(6  3 ´V($% >?; �� �EM]%  D>$%7 �m�x% µp"J!�
yO8($ �_8X CXK?]% R kVJ$% cK9X y>M3 iLJH %\9=7 B�"M6%Op� �8(D "aD47 "M$7"ML!
 ! cp"(L}! Cz:}; ¶5"?! �� " �?:2A "M:H"?! "a:X �AKD ��H"}HI% &r?$% R� C$"WO

 !"



w8$ 58A

�`4 ULP CMW ¡3 �}` c>! S�%KX u"�74 S$ ´'hD Y8_8]% {3 s93 �� BC;KGL$%
�7x% ±u�"r! �;O4 �� �}r! �"L9$%7 ~).«+� ��H"}HI% �a($% R C$"V!� ba�$% C;"L6
5":;7 CJ6K!7 Cz:}; �H"?]% �:}r` R C:H"#$%7 BCDEDK�$% �H"?]% CDK�H {3 pK$% R
C�F$% b�t 7̀ �H"?]% {3 ·"($x% C$�p y8A77 C�F$% R C#$"#$% C$"r]%7 B�JDKGL$% "aFg4
�H"?! Cr:rP �"z;�7 BC:�($ C(}FX "=O"JL3"; C:WO>]% C(}F($% S_O"?!7 BK9($% {3
kVJLX B"M$ O8}:]% �r:$% R �4 BCXK?]% R cb�x%7 C?;%K$% C$"r]%7 B°"MAx%7 Y%8Hx%
&r?$% R7 Bu"Dp"]% p8A8;7 B� p8A77 B"Hp8A8; "M2F3 R7 BC:�m�x% µp"J]% C2:� R
�}r$% �= C:$"L$% m̈#$% u�"r]%7 B�"L9$%  ! �JF}$% �}r$% �= �7x% C$"r]%7 B D>$%7
w8$ 5 ¦7p >�7 BCDEDK�$% �H"?]% CDK�M$ &zJ]% �JDKGL$% [=\]% �K3 �4 �;"GDI%
C$8a}; C$"r]% y\= &JrD µO"r$% 54 UM?2; B"a:F3 �7x% C$"r]% s�8L$ ��74 u�"r]% y\=
0�� S}(H s$¤]% �8rD "26 BSXO"?! [}L9D 54 &r?$% �:zL}D s:6 �4O "! % � q64
C:}HK($% �� �AK 7̀ BumD>? 7̀ cb#6 u%p"DE; ).«, CMW C:H"� �"L9$% �Jl7 B~)¸

�"aM! ^Fg47 "a:$� ¸"_47 s$¤]% "a?A%O 54 >?; )*++ CMW C2Ae$% u¡H7
BCA%\}$%  ! b#6 @¹  3 �JD S;8FW47 BC:VzW CF:�_ C:(}F($% SL3"©; 54 {3
Bu%\$"; p8'r]% "aHt6 CF#!x% &:'(` R [a}D7 B&:#2L$%  ! K#9D SH4 v$  >=%8§  !
{3 SLF2P R �8rD S:$� �2LW% B% º>A CF:r� SLDKhW @�GLX ¸K?D � " ¦2! Kh}D7
�� �8g8F$ c>:P8$% CF:W8$%7 &r?F$ c>:P8$% c%px% °":r$% O"JL3% [A7 8$� ±°":r$%
B&r?$"; "! "��:§ �F?D 54 �:zL}D 74 �F?D 8zWO4 &J� >P4 >A8D �$ SH4 �EF$ BCr:rV$%
�  9$7 BcE:]% y\a; �L2L}D ¸�� c¡3 �; &AO °":r$% Y%e�% \M! >A8D � SH47
Y>D7 B�!>� u%7  u"�8Fh! p"GDf; �MrD 54 >P �� ¡J$% {3 SJ=%82; "�M:M_  9D �$

�~, cKrX )*¸ ,�� �CF�"3 u"�8Fh! �aF?GD CD"M?$% 8zWx
>3%8� 54  ! �D>� >a3 \M! �:}V$%7 w"9�$% �; C$7%>L]% &D7"�x% ppKD ��
£GV$% R tzh$% s�6 R >:(D � °":r$% 547 B��>LW�% �F?` �L$% �= i}:$ °":r$%
�2F?$% 1zM]% �;7 °"MF$ O8X8]% �Kz($% 1zM]% �; w8$ E:2D �FX B"MXO"?! cp"DT �7
�F?$% �;7 �Kz($% 1zM]%  3 Op"'$% ´�"M$% �F?$% �; E:2D �$7 B8zWO4 S?_7 �\$%
�K�4 O8!4 SL`"X7 B°":r$% Cr:rP wO>D �$7 B�2F?$% 1zM]% >3%8r; 1rV]% &!"9$%

�" �?:2A "a:X �EGD v$  �! 8=7 Bcb#6

 !#



C#D>V$% C(}F($% �DO"`

,-"./0 123 *!+

�EDK�$% [=\]% �VMD 54 8= ��H"}HI% �a($% R C$7"V!� S;"L6 R w8$ �M'D "! �74
p8A7 �M?` CDEDK�$% 54  �D 8=7 B�JDKGL$% 74 ZV$% [=\]% �K?D �9$ SrDKl  !
"��:§ ELMJ:$7 uO"9Dp &rD �$7 Bpm:]% \M!  =\$% R CVD» "D"©�7 CVD» ¶5"?!
i!%p "! ¼h�$% KD>rLF$ " �?W%7 ��"G! Y>` CDEDK�$% 54 v$\6  �D 8=7 B%\= &#!
5%K!x% "2=7 B� p8A7 K9M 7̀ CXK?]% CDK�M; kJ?` "a6eD 54 >DKD mX BCMl"; CXK?!
�K($% 5"2F?D 5"6 ELMJ:$7 uO"9Dp 54 S?!7 B"aLM:Ht2l7 �8r?$% �"(`� 5"DO7�$%
[:'D w8$ 54 b� B� p8A7 {3 SJ=\! �:rD "2=m6 5"67 B�38_8]%7 �`%\$% �;
�8}H 54 [GD C�p"g CXK?! {3 &'VH �9$� ±�8rD �P C:H"}HI% CXK?]% R 1V$%
B�"HK9X �� @":§x"; �`tH 54 � BC2�%>$% "a`"�m37 @":§½$ CL;"#$% C?:Jz$% �� K9($%
²Pp R Y¡D7 B 92]% >:P8$% [=\]% 8= ZV$% [=\]% 54 >rL?D 4>J]% %\a$ " �?J 7̀

±SLgm� "! �8r:X CDEDK�$% CDK�M$%
C�Pm]"; Cr:rV$%  3 kVJF$ CA"P w"M= 5"6 "] " �V:Vg �EDK�$% [=\]% 5"6 8$
�S:H 4 >}D7 S:M:3 ²2�D� �P �EDK�$% SJ=\! �! 1(L! uO"9Dp 5� BO"JL��%7
CW%Op {3 s9?D �P SJ=\! s$"hD SM9$7 B°%8V$% 1DKl  3 �`tD "! &6 >?JL}D7
>M3 >A8` 54 �EF$ cEDK� "aH7K6\D �L$% µp"J]% iH"6 8$7 B@"©3x% s�"d77 ^D¡L$%
µp"J]% 58XK?D ¾ �(r#]% �;  ! ULP ¾ °"M$%  ! �F�x%  9$7 B" �2�%p °"M$% �:2A
�9VH �9$ ¿µp"J]% y\=  ! c>�"($% "!7 B´�"ML$% �>3 4>J!7 C:`%\$% 4>J! &#! BCDK�M$%
"2aM:; C!@m]% �>3 %�O8X �KMX K]%7 8FV$% �:M?! wO>H 54 �(9D BK]% <:$ 8FV$% 5t;
µp"J]% i}:$ v$\6 B�S}(H b� @¹ 589D 54 �ML2D� ±&�"r$% 4>J]% �� @"GL$% 57p
[?§ �� [?§  ! sFLh` ¾ C:H8H"�7 C:�m�4  ! ¾ µp"J]% y\= 5� BCDEDK� C:F2?$%
&;"r]% 4>J]% 54 {3 &:$p "! 4>J! {3 °"M$%  ! bJ6 1DKX Y"2A�7 B Dp ��  Dp  !7
p8A7 {3 �m:$p b2©$% 5"6 8$7 B�&?(H "2:X "MD4O� �� b2©$% "!7 B"ºDEDK� <:$
O>'D ºm6 5� k:P  ! C_O"?L! C(FLh! CDEDK� µp"J! w"M= iH"9$ CDEDK� µp"J!
�M?D <:$7 ¿�=b2_ �aL9JD �7 K�"J9$% 58XerD 58�P8L]% <:$4 B4>J!  3 SF?X R
"ML�:;  ! "aFJrLH BCJ}L9! "aM9$7 BC:?:Jl "aH� B ¦m6 BC:XK3 C:�m�x% µp"J]% 54 %\=
�%e3�% {3 % ºpO B�EDK�$% [=\]% �"Vg4 �8rD7 B~0¸ )�� CDEDK� 7>JLX "a($tH7
54  92]%  ! 5� B" º!"` �maA µp"J]% y\= 58FaGD �:!x% cKa2A7 SÀFÁJ$%7 �"(lx% 5t;

 !$



w8$ 58A

�H"?]% y\= 589` s:6  9$7 BC6O>! 589` 54 57p <(M$% R µp"J]%7 �H"?]% 589`
54 �� �AKD �a$8rX BS6%Op� 8= <(M$% R UM?]% p8A7 5� ¿C6O>! b� �=7 µp"J]%7
" �2�%p ��"A 5"}HI% 5� 58$8rD �aHt6 B"a:X cp8A8! b�7 <(M$% R cp8A8! �H"?]%
p8A8$"; ¸e?D 54 >DKD � w8$ 54 %\=  ! ^_%8X Â " �2�%p Y8G$% <VD � SM9$7

�"2a:F3 �l"W &:$p cK6%\$% 54 �! BO8?§ m$";7 c8r$";
<(M$% 54 w8$ >M3 1V$%7 BCXK?2F$ K�� b}(` [A7 �EDK�$% [=\]% &z; �L!
�H"?]% "a:X ÃrM` �L$% �= C;KGL$% 547 B@¹ S:X ÃrMD �$ �8r'! Ä8F6 &gx% R
�4 ÅC:AO"h$% @":§x% {3 C?�%7 cK="d C;KG` ±5"38H C;KGL$%7 B" �?:2A µp"J]%7
b9(` |($ &©(D w8$7� b9(` �4 ÅC:}(M$% "M$%8P4 {3 C?�%7 CMl"; C;KG 7̀ B°"}P�
>D¤` C�F$% CW%Op7 B~)¸ 0�� �K�4 ¶5"?] K�� O>'! w"M= <:$7 B~O8?§ |($ {3
B�;¯ {3 £DO>L$"; iFrH �� BCDp"! u":�EA {3 �>` &gx% R ·"($x% 5fX Å�4K$% %\=
��$%7 BC:`%\$% �%K3x% Æ"rW�7 S;"�L$% C�Pm2; u":F9$% �� u":�EG$%  ! "2=>P4
1F?L$%7 Cl"PI%7 &:hL$% ·"($tX ÅT"G]%7 S:J�L$"; u":P7K$% �� u"Dp"]%  ! K�Ç%
y"M?! <(M$% |($7 Bu"Dp"]%  ! ��74 u\�4 B"a:$� "!7 @7>a$%7 �%Kz_�%7 O8'L$%7
0�� �<V$% R yp8A7 1JW >�7 �� @¹ &r?$% R >A8D �� k:V; B%\9=7 Â Ngx%
UM?! {3 "H8$>D 54 �DEDK�$% �W7 R <:$7 B%\= S$8� R 1P {?$ w8$ 5�7 B~0¸
BS38_8!  ! " �W4O U2}!7 S38_8] 1;"z! u":P7K$%7 u%pKG]% �H"?!  ! >P%7
"MJg4 �S}(H &r?$% ��� S$8r; ELM:J$ CX"_4 "! cO8a�]% cO"J?$% y\= �� "M(_4 % �7
CXK?]% 54 �3ED7 BCX"_I% y\= &JrD � w8$  9$7 BC:H"}HI% CXK?]% R CF!"9$% Cr:rV$%

±�`Ç% 8VM$% {3 y>P7 <V$"; ®(` "aF6
¶5"?!7 BCMl"J$%7 cK="�$% �L;KGL$"; CJ}L9! Cz:}; ¶5"?! ±5"L(�"l "M:H"?!
CW8}V]% �H"?]% "=�74 ± m̈� s�%8zX Cz:}J$% �H"?]% "!4 Bb9(L$% �� �AK` CJ6K!
BÂC6KP &9§ p%>L!% K!  �� <F!4 [Fg pO"; ±"M$8� &#! BcK="�$% °%8V$";
Bcp%OI%7 y"JLH�%7 cK6%\$% �� �AK` �L$% �=7 B"�Ml"; C6O>]% �H"?]% C:H"#$% C(�"z$%7
p8A8$% �H"?! &#! B" �?! "�Ml"; C6O>]% �H"?]%7 CW8}V]% �H"?]% C#$"#$% C(�"z$%7
�:2A 5"JP"'D �$x%7 c\F$% B~*¸ 0�� cO>r$%7 �$x%7 c\F$%7 p>?$%7 �%7>$%7 c>P8$%7
&6 "M:X "2=b#D 54  92D 5":M?! c>P8$%7 p8A8$%7 B"�JDKr` CMl"J$%7 cK="�$% "M:H"?!
ÈrD �\$%  !E$% C�Pm!  ! t�MD UM?! �%7>$%7 BC:}(H cK9X &67 �AO"� °"}P�

 !%



C#D>V$% C(}F($% �DO"`

�P cO>r$"; K?�H7 Bc>P8$% O%K9`  ! p>?$% UM?! t�MD7 B"aJ�"?` R "M:H"?! �;
�  � B%�O%KP4  9H �$ &?($% {3 O>rH �$ % fX BS}(H &?($% �� KV$% &?($% "!7 B&?(H
&?X O%K9` 5"9!f; p"rL3% �� CDKV$"; "Hp"rL3% "!7 B&?($% 57p cO>r$"; p"rL3m$ UM?!
B&:Jr$% %\=  ! �L$% �H"?]% �:2A ®(` %\9=7 B1JW >� &?($% %\= 586 pKG] 1;"W

���%8$% &G}` CF?(M! "a6%Op� R <(M$% 5fX
�H"?]% y\=7 B"a?M'` �L$% �= "aH4  � CF3"X "a:X <(M$"X CJ6K]% �H"?]% "!4
UM?! &#! B>P%7 @¹ UM?! R Cz:}J$% �H"?]% <(M$% "a:X s$¤` C(�"l ±5"L(�"l
�! &#2` k:V; Cz:}J$% �H"?]% <(M$% "a:X s$¤` C(�"l7 B5"}HI% UM?! 74 [=\$%
 ;�% UM?! �; �2GD c8MJ$% UM?26 B�"2AI"; CX"_I% �H"?! &#! BcED"2L! @":§4 v$ 
&gx%7 BSM! >A8! @¹ UM?!7 > ÉA8! @¹ UM?! �; �2GD CF?$% UM?267 B�x% UM?!7
% � SH4 p"rL3% {3 "MF2V`  =\$% R u"�m3 "aM:; 1FhD K=%8�$% [�"?` 54 %\= R
C:F?F$ <:$7 BiV; �`%  p"rL3�% %\=  9$7 BCM:?! K=%8d i?�7 CM:?! K=%8d i?_7
5"!EF$ 74 Ê s:_4 @%8W B�="ML! m$% UM?267 B�`%\$% ��8L$% %\= �8W UM?!  !
cp7>V]% C:29$% CX"_f; [}L9! [6K! 8=7 "�z:}; uO"9Dp SMd >rX B5"92F$ 74
KD"�L$% UM?!7 BS;"�L$% UM?267 BCD"aH b� �� %\9=7 B"aF#! �� C;KGL$"; C!8F?]%
�H"?! &2�D �}� ±�2}� �� "=O7>; �}rM` �7x% C(�"z$%7 B~)0¸ 0�� �$� Â
�H"?! &2�D �}�7 Bp>?$% 74 kF#]"6 B"a}(Ht; �8rL` � @":§4 �H"?! �=7 B�%K3x%
 ! CJ6K]% �=7 BCz:}; �%K34 �� �%K3x% �}rM 7̀ B5"}HI"6 "a}(Ht; �8rL` @":§4
�J6K]% 5"!E$%7 5"9]%7 Bc>P8$% O%K9`  ! [6K]% p>?$"6 BS}(H �! >P%7 n:}; UM?!
&#! BC38ML! Cz:}; ¶5"?!  ! CJ6K]% �=7 BCzFLh! �%K34 ��7 BC}H"GL! @%EA4  !
[A%8$%7 &Lr$% �H"?!7 B�4K$% R %�O7Ë 5"�>VD &9§7 58$  ! [6K]% �"2G$% UM?!

Â @"DK$%7 �\9$%7 C�%>'$%7
�H"?]% 589LX c"="©]% "!4 B>DKGL$%7 �2G$%7 c"="©]% ±1�%Kl m̈� [:6eF$7
%�b�47 BCz:}J$% �H"?]% �; s:$tL$% 8aX �2G$% "!47 BCX"_I% �W% iV` CAO>M]%
´�"'h$%  3 "aF'X7 u":�EG$% �; C6e�]% ´�"'h$% �� y"JLH�% 8=7 >DKGL$%
 3 "M:M�D >P%7 |(F; "aM! &6 {3 �>H C:F6 ¶5"?! {3 &'VMX B��EA &9$ C:`%\$%
� �=7 u":�EG$% O8g |(P  3 "M:M�D "26 B��EA &6 {3 C$�>F$ ÌV` � ·"($4
´�"'� ²?; {3 �8LVD ´�"H UM?! N9$% UM?]"X B~*7 .¸ /�� v$\6 ÌV`

 &'



w8$ 58A

UM?!  ! @EA <MG$% UM?2X B" �'rH K#64 5"6 C:F6 K#64 5"6 "2F67 B²?; 57p @Í$%
R SF;"rD � K9($% �Mg  ! N9$% UM?]"X BpK($% UM?!  ! @EA Y8M$% UM?!7 BY8M$%
@":§4 ¨>V` C?:Jz$% 5� &A4 B~))¸ /�� 58:WO>]%  �D "26 CL;"� �cO8g� oO"h$%
u"gm� C:F9$% �H"?]%  9$7 Bu"a;"�]% CJW"M2; C:F9$% S:H"?! 589D K9($%7 BCa;"�L!
@":§x%7 ~.¸ /�� Y%8Hx% ub�` CXK?]% ub�` "2F9X B@":§x% u":(:6  ! ¸K?H "]

�CXK?]% ub�` Y%8Hx% ub�` "2F9X Bb�LF$ C?_"�

456570' 89#70 *"+

>A8` &=7 ¿p8A8$% R &;"r! "M:H"?] &= ±CXK?]% C2:� C$t}! �`t` &:FVL$% %\= >?;
&; BcÎ"J! @":§x% wO>D � K9($% 54 �J$%  !� ±w8$ �8rD ¿K=%8�F$ &;"r! K=%8A
,�� �¿@":§½$ Cr;"z! S:H"?! 54 K(9$% �F?D s:9X Â ¶5"?!  ! "aM3 SD>$ "! Cl"W8;
SM9$7 BuO"9Dp  3 w8$ C�O7 s�8! %\= ¿@":§4 w"M= 54 �F?D s:6 &; ±�8rH7 B~,¸
Cr:rV$% �_7 54 >?;7 B�AO"� �$"3 p8A7 R Ïn ³� v�D �$7 "=O>� 1P C$t}]% O>rD �$
�; Cr;"z]% R Cr:rV$% &?GX p"3 B��>LW�"; �H"?]% �; u"�m?$% �7E$ CVg R
"a?M'D o "2H  3 cO"J3 CJ6K]% �H"?]% 5x ÅCz:}J$% �H"?]% p%K]%7 B@":§x%7 �H"?]%
b� K=%8A p8A8; �"rX p"3 K=8G$% UM?! >rH 54 >?;7 B�>r` "26 "aF!tLD7 K9($%
Å[6K! UM?! SH4 �� �AKD K=8GF$ y>rH7 Bcp"]%7 �7 <(M$% �= "a}(H4 R C6O>!
%\= O"JL3% p"L?:X BC(FLh! °%8V; CJ}L9! Cz:}; ¶5"?! �Tm` |PmD K9($% 54 v$ 
�=8LD7 BcKG�$%7 °K($%7 5"}HI"6 % �>P%7 " �2W% S:F3 1FzD7 B% �>P%7 "��:§ Y82G]%
74 Cz:}J$% �H"?]% y\a$  92D s:6 wO>D � SHx Åu":(:9$% S:X �8r` �mg4 w"M= 54
K=8G$"; �F�"r$%  �D w8$ 54 �M?D %\=7 �~0/¸ 0�� "a}(Ht; �8r` 54 u":(:9$%
�=>M3 u":(:9$% 54 ��%8$%7 B"aLV` "º:(h! u":(:9$%  ! �ml"3 " �38_8! S; 57>DKD
8= @":§x% Cr:rP R &g4 S$ �M=  E::2` "aM:;7 SM:; E::2L$% 547 Y8_8]% u":(:6
p8A8; >rL?D w8$ 54 {3 BC:="]"; �= �= "a�"r; �! C(FLh! u":(:6 >FrL` @":§x% 54
� "MM9$7 Bu":(:9$% ¸mL�% "M6Opx "a6%Op� "M?zLW% 8$ �8rD7 B"HK6  "26 K=8G$%

�b9(L$%7 °"}PI% {3 cO8'r! "MLXK?! 5x �:zL}H
wO>]% K9(]% @Í$% %\= 8= "Hx%7 Bb9(L$"; C6O>! Cz:}; ¶5"?! Y82G! <(M$"X
"MFaA7 B&:$p �� o"LVD �7 v§ S:$� ¸KzLD �  l"; °>P Y8_8! yp8A77 BS$"?Xx

 & 



C#D>V$% C(}F($% �DO"`

C:`%\$%� 54 �8rD 54 >DKD � w8$ ¦54 ³>:; B"=p8A7 O"9H� R 1V$% "M$8hD � <(M$% K=8G;
O8?�$% C:`%  �� "=pKD SM9$7 B�= �= "a�"r; �4 <(M$% C:`%  R �8r` �C:'h�$%
BC:'h�$"; "HO8?�$ sg7 %\= 54 b� B~0*¸ 0�� "�:_"! �m?X 5Ç% K6\LD �\$% "Hx";
K6\LD �\$% "Hx% @"r; �EFL}D K6\L$% <:$4 BC:'h�$%7 cK6%\$% 5"9!I %�b}(` <:$7
B"a$ �K?D 54 >DKD mX CLVJ$% C;KGL$% cK�%>$ cT7"G! w8$ "=%KD C$t}! y\= ¿8= 8=
C$t}! y\=7 B"�J6K! 74 "�z:}; B"ºDp"! 74 "º:P7O "Hx% 5"6 % � "! C$t}! R &?(D v$\6
�7 B�:zL}` � 74 K9(` 54 �:zL}` cp"]% iH"6 % � "! �= �K�4 C$t}! &P ÈLr`
>6tLH 54 "M?W8; <:FX B<(M$% K=8A &aGH "26 cp"]% K=8A &aGH "MHx "aFP �� &:JW
"! " �2}A 586 � 589D >�7 B"a2�m` � 74 cp"]% C?:Jl ��m` b9(L$% c8� iH"6 5�

��O>H �  VH7 K9(D 54 O>rD k:V;
p8A8;  !¤H "M}$7 B"aM:?D 54 "MFr3 �:zL}D � C$8aG! SL:="!  9$7 Bp8A8! �7
>M3 cK]"; �7>?! �EDK�$% UM?]% 5� B5"=K; {3 @"M; &; B�EDK� UM?! {3 @"M; �
C!"?$% >M3 >A7 5� 8=7 BC�P8L]% &�"Jr$% ²?; >M37 B57>VF! �aH� 58$8rD  D\$%
�  3 �EDK� UM?! <(M$% R 5"6 8FX B� Cr:rP 1;"zD �7 S:J�L$"; �J�! SHfX
{3 1;"W CD"aH m$% UM?! 54 ^:V'; <:$7 B8= "26 y8F ¦r? 7̀ °"M$% �:2A Ê";  !x
� O8'LH  VH7 B�7>?! UM?! CD"aH m$% "2H�7 BuO"9Dp �3>D "26 BCD"aM$% UM?!
"�H"!T � CD>!Ë O8'LH7 B�$"?$% �� CX"_I"; � �"?X4  ! p7>V! b� % �p>3 � CD"aH
8= "2H�7 B&?($"; CrrVL! CD"aH � O8'` <:$ CD"aH m$% "HO8'` 5� �4 Bp7>V! b�
"HO8'` �8(D K�� "��:§ "a`%  R C:a$I% CD"aH m$% iH"6 5�7 BS$ CD"aH � oO>` O8'`
1$"�7 B&r?$% R 1F� SH� k:P  ! " �©D4 �m�"37 BcO>r$% ¦N6 "ºD>!Ë Bcp7>V]% "MLD"(67
5"=q$% %\=7 B<(M$% 1F�  ! ®D4 cp"]% 1F� 5�7 BZ(H 1F� SH� k:P  ! cp"]%
w8$  9$7 B�EDK� UM?! �� CA"P 57p >P%7 ¶5� R SL:="! {37 � p8A7 {3 5"=K;
&r?$%  3 ¨>VLD7 B�38_8! b� <(M$% &?(; [6K! y>M3 8=7 BC:F?$% 4>J! {3 �8?D
�7 SM9$% &aGD "MFr3 54 OK� >�7 B"aaM6 wO>D 5"6 8$ "26 CD>!®$%7 <(M$%7 cp"]%7

�K?�D 54 57p7 S2�K; &r?$% cKzX �� p8?D 8aX BK=%8�$% �8W wO>D
"M2F3 �rD &#! R  9D �$ 5�7 "º:F23 1rV! "=p8A8; "M2F37 Bcp8A8! �"}Ax%7
BS}(H @"rF`  ! "=O8g ¨%>P� �:zL}D �  =\$% 54 ��74 "=p8A7 {3 �>D BÊ";7 "M`%\;
 ! &l"3 SHfX S26x"6 BCW"V$% vFL; CrF?L]% �H"?]%  ! &l"3 8aX CW"P >�"X &67

 &(



w8$ 58A

<V$%  ! �`Ç% UM?]% E:2H "MH4 "�:H"� BS$ "a(g7  9!� 5� "=O8'LD �7 5%8$x% �H"?!
ByK6\` � 74 yK6\` cp%OÐ$ �;"` �H"#$%7 "M:F3 �7K(! �7x"X BcK6%\$%  ! �`Ç% UM?]%7
"a©?; >D¤D °%8V$% 54 "�#$"� B�H"#$% [P"'D � �$4 74 c\$  ! �7x% [P"'D "! 5�7
� "�]4 <VD ¶\�M:P7 B"=p8A7 R v§ 5� "a}2D 54 �:zL}D O"M$% �KD �\$"X B" �©?;
i}:$ "M:H"?! 54 {3 B~))¸ ,�� O8'` pKG! S6%Op� 5"6 8$ SF#! <VD 54  92D
�H"?]% SJ�` � ·"($x% 54 "26 B"a:F3 C$%p u"!m3 �= "2H�7 B"a="J§4 74 @":§x% O8g
"M:F3 C:X"� �"}Ax% K=8A 5� B"a:F3 �>` "aM9$7 "a3"2W �"P <(M$% R �8r` �L$%
B"=b�tL; "M$"?(H%  3 cO"J3 �= �H"?! "M:X b#` "a:X C:(:6 74 c8r; "aM9$7 B@"(h$% &6
�=7 BC6KV$%7 C;m'$%7 &9�$%7 p%>L!�% �= C:$7x% u":(:9$% BCD8H"�7 C:$74 ±u":(:9$%7
B&:#2L$% 1P "aF#2` � iH"6 5�7 �%8Px% �:2A R @":§½$ C!Tm! C:38_8! C:?�%7
C©�"ML! �=7 BS�%EA4 vW"2` 74 �}G$% c>P7 ®(` � C©!"� p%>L!�% cK9X 5fX
CV�%K$%7 �?z$%7 u8'$%7 58F$% �= CD8H"#$% u":(:9$%7 BCD"aH b� �� �"}rH�% ²�"ML$
u":(:9$% b�tL; "a`�"?(H% �= "2H�7 B"a}(H4 R �"}A½$ i}:$ �=7 cp7q$%7 cO%KV$%7
�8W wO>H �  VH �"P &6 {?X B"aL6KP7 "aF9§7 "a2GP [}V; °%8V$% R C:$7x%

�"ML;KG` R C(F ¤̀! u":(:6  3 cO"J3 �}G$%7 B@":§x"; "M$"?(H4
C(}F($% {3 �?L:X BCMl"J$%7 cK="�$% C;KGL$% {3 cO8'r! "MLXK?! 54 Cgmh$%7
 37 C:rDE:X"L:]% &�"}]%  3 �>?` 547 B[}VX @%KrLW�%7 C�Pm]"; wO>D "2; �Mr` 54
<;8=7 �"674 yp>A7 5mW7O S#?; �\$% ZV$% [=\]% CG:LH vF 7̀ BC:Fr?$% £="M]%
 9$7 B =\$% C:F3"(; >rL?D �%ED "! w8$ 5fX B"=>?; "! CG:LM$% y\a$ 589:W7 B589:;7
SF6 K9($% 57®(D7 C:F3"($% y\= 57K9MD Ñ"� Y8M; E:FGHI%  ! C(WmX �`t:W

��8'r$% S`O8g �� ZV$% [=\]% 582©:X B"º:$� "�:3%>` �H"?]% �3%>L;

:;"(<70 *#+

5"}HI% yKD8'` R <;8= �O"?D 8aX B>D>G$% �KV$% [=\]% ZW¤! >P4 w8$ qL?D
�� [=\D7 B�8�x% 58H"� "a:X p8}D ÃP8` �"P C?:Jz$% �"P yO8' 7̀ BC2§"� c8�
�4 BCDKV$% R �8r` C?:Jz$% C$"P 547 B�2LG]% "arFhD � CrFz! " ��8rP 5"}HÐ$ 54
u"�m?$% Bc%7"}]% �� �p¤` KP  �"9; KP  �"6 C�m3 °"M$% �; C:?:Jz$% C�m?$% 5�
"º:?:Jl " �?2LG! °"M$% �; �:r` �=7 B�3"2LA�% ¸K?$%  3 K�M$% Ò² ³�; C:�"; C:?:Jz$%

 &)



C#D>V$% C(}F($% �DO"`

<:$ v$  {37 B�H>]% 58H"r$% {3 " �r;"W "º:?:Jl "�H8H"�7 B�H>]% �2LG]% {3 " �r;"W
�aLDKP C:2M` R QVMD �arP  9$7 B<;8= �3ED "26 @¹ &6 R 1P �Jz$"; °"MF$
C:'h�$% CDKV$% 1P7 C:9F]% 1P &#! B�8rP  ! "aM! �EFD "! &6  37 "aM3 Y"X>$%7

�"2aM3 Y"X>$% 1P7
74 cT":V$% {3 � B&2?$% O%>r!7 &2?$% {3 �8rD �?:Jl 1P SHfX C:9F]% 1P "!4
cT":V$% b'` �7 BS`O"a!7 SJ?L; @K]% SJ}9D "2:X 1P >Px <:$7 B�?_8$% 58H"r$%
Y>D � v$"]% 54 �7x% B�l¡$ �_"� C:9F]% 1P 54 {3 B&2?$% i!EFLW% % � �� " ºrP
CDKVX B�a$ 1P %\= 5fX �a:(9D "!  DK�Ó$ Y>D 54 �H"#$%7 BvFa` 74 sFL` SL:9F!
&2?$% CDKP UrJ` 54 [GD % � B"=>VD �\$% 4>J]%7 C:9F]% Ô8}D �\$% 4>J]% �= &2?$%

��:2GF$ " �2�%p C$8(9!
5� BK�� {3 >Px C:?:Jl cp":W w"M= <:$ 54 "="M?2X C:'h�$% CDKV$% "!47
[A%7 �aX B%ºKP "�M�"6 �4 "�H"}H� SM! &?GD7  ;�% �;KD �9$ S$ i:z34 �x% CzFW
>r( 7̀ B>J?$% {3 >:}$% CzFW @¹ R SJ�` �7 CL�¤! �=7 BCzFW "aM! K#64 �?:Jl
5x v$ 7 Å�p%O� >r37 we�! ¶�%K` C:W":}$% CzF}$%7 Bb'rL$%7 �"2?LW�% @8};
°"WtX B@"M;x%7 @";Ç% C�m3 R �"V$% ¸mh; BCDKP7 �mr3 577"}L! �2LG]% @"©34
"=8V! � BC:?:Jz$% �8rV$% CH":g �3"2LA�% >r?$%  ! �K�$%7 CDKV$% Y"2LA�%
 ! KX"MLD " ¦23 �� %8$EMD 54 @"©3x% �:zL}D mX B<;8= �3ED "26 �6"V$% CVF']
R C:�"©� C:H>]% CzF}$"X BÑ"'L��% 1P 8= v$ 7 BY"2LA�% �"P �! �a�8rP
1V$% B<;8= �3>D "] " �Xm� BC37¡! C2§"�$% CrFz]% CzF}$%  9` �$ %\$ Å"=K=8A
>JL}]% vF]%7 Bp"J?LW% ²V! �= "2H�7 BC:H>]% C!89V$% �"9§4  ! �m9§ i}:$ "aH4

�ybH �F�  ! &P R [?�$%7 B>a?F$  �"�
¸>=7 BC:_Ox% c":V$% C$7>$% ¸>= 5� BC}:M9$%7 C$7>$% �; &'($% [GD7
�� "a:X &�>H �7 BC}:M9$% vF! �  l8$% vF! >$8H  �  VH BCD7"2}$% c":V$% C}:M9$%
�3%K` 54 C$7>F$ <:FX BC}:M9$% ^$"'! {3 ��"� b� �H>]% �2LG]% 5"6 "]7 B" �38l
54 &9$ 54 C$7>$% 4>J! BC:V:}! C$7>; �8rF$ &V! �7 B�D¡L$% R C:MD>$% c>:r?$%
Y%8H4 �:2A E:G` 54 C$7>$% {3 [G:X B�8rP  ! b�F$ S; ¸e?D "! �:2G; �L2L}D
cp"J?$%7 c>:r?$"; 1F?LD "2:X "a}(M; "a}(H �9V` C}:M9$% Y> 7̀ BC:AO"h$% cp"J?$%

��H>]% �2LG]% �P%8H �:2A CDKV$% p8}LX BC!"?$% �H%8rF$ " �rX7

 &!



w8$ 58A

q64 CXK?]% R S�%OÇ7 "a$ 589:W7 BC:W":}$% w8$ [L6 R cTO"J$% @%OÇ% �= vF`
[=\]% �:�D7 ZV$% [=\]% �:�:X B"}HKX7 %eFGH� R ¡3  !"#$% 5Kr$% {3 K�x%

�C:;e$%7 CW":}$%7  D>$% R �KV$%

 &&



 !"#!$ %&'!$

  !"#$%&!

()*+,(*-)

 !"#$%&'  !"() * +

./01234 56789 %:;< 5=9"#!$ >1? "@A B"CDE'? FG7HI 5JK"L9 M"NO< F9 PQR? 8!A
SI< TUV W=6 PD"NX "Y?  ZN2 B"?7A< [ \7$8@$ EY]< F9 ^D"_A BW0OHC0!$ `"?a!
bO 8UNU2 B" cd0C2 "cD"Z9 e9"Df!$ $gQ [ %UdI 5'C1'!$ ^D"_A B"Y02 56$78!$ e9"DE?
h"OHNi9 jk 5OlH9 Hm67< nU_ opFO q7"rO "YCG78I ^D"_A Bqs:3$ h$H=6 tR#!$
Buh"0v"GE!$ "YrD"w jkAx h"0J0rm!$ nUZ2 Bym=@$ nU_ z5OHNi9 5=6 %Z! BtRX
"YU{;A h"0v"GE!$ oHvH? h7"ZG; niO<A |5J0rm!$ 8J? "9 }"U_A ~'=!$ }"UZ2
B;7A g:< F9 "Y02 "9 qE#Z! "c�06 $cEX< �C'D [ ^_�2 5'C1'!$ "9< B"Y=0Q$E? �"ZVkA
bO �HLI "NDk PU!$ �H1J!$ P{"? [A 5'C1'!$ [ ��1! q"O89 5'6R'!$ �RU:$ �$ 8LUO$A
�0�G h7"ZG; %J!A .eY=@$ [ M"L@$4 [ <ELD "9 $gQ B"Y�;"r9 "Y=9 8NUCIA 5'C1'!$
h"0v"GE!"? y1JI �D< yLd@$ F9 �< bO B8J? "N02 �8=O e�D " cNZV "r&!$ 8YO jk

|.�"J!$ [ h"O"64 �H6 "Y! �&�G FZG S!A BF9l jk 5'C1'!$ FO ��D$A

[ 50N1J!$ 8Q"J@$ M"'UV$A B"CDE2 M"'UV$ 5r6"=N? u(-��x �mUL@$ 51i9 [ 3A< %&'!$ $gQ �D  

�9 "=Q �"=UrX<A .eY=@$ [ M"L94 sY�!$ 5?"U_ h7"ZG; �D �O �AE{ 5XRX `"�LD"? BS!"J!$ `"dD<
|q;"GlA �0L=I �J?



5#G8d!$ 5'C1'!$ �G7"I

�"dU93 �8LI u()()x W=6 �?7< 8J?A Bq�O 56;"C!$ [ 5678@$ ��k 7;"�
~G7H9 s9�$ /0w [ 598�1! �HmI WU=6 8J?A Bql"w�$ M"DA P=0I$H? [ �HD"L!$
"�?"] "cr0rK �"=Q �EOA B"0D"r6k bO "CDE2 5'01V �$g=0V ^D"_A B$8D3HY? H6"D �;
F9 $cs2A $ c;8O �01O �EO �k B�!H{ 8V bO .�I"r6 F9 5 LG<4 �"NZ? yd6k TO8G
Bh7"ZG; q"0V [ 59"Q 51VE9 �gQA B" cJ9 "YD"i!"JG "D"_A 50J0rm!$A 50v"GE!$ %�"C@$
eY=@$ y0rmU? �02 �HZUG  G8d!$ PJ0rm!$ S1J!$ �"_ �g!$ ^{H!$ [ �HZI �EZ2 �¡2

|50J0rm!$ EQ$H !$ bO ¢"GE!$ M38U63$A PrGEiU!$
`$E9�$ £H0w F9 E:¤2 E:¥ /0w jk s9�$ /0w �EI u()(-x 50!"U!$ 5=C!$ [A
BS!A< 5=G8@ q7A"i9 5GE{ [ 5�2$; qEiV [ �C'D jk h7"ZG; R:A B`"U�!$ %VA B�"@�$
��ZUCG �? $�kA BfN2HD F9 p"J!$ [ "Q"&{< >1rIA �EN¦I 5rGE� 50N1O qH�=? $�kA
50I¥ "YD< 8LUO$ TUV 5101!$ �1I [ ^J?"UI �RV< 5XRX %? .n0iO S1O ~6<4 S1V [
8L2 n0iJ!$ S1J!$ "9< B�sZ'I [ h7"ZG; §$E¦U6$ q8] bO "=!8G S1d!$ $gQ B%̈O F9
jk " cJ0Nw �H1J!$ ;EG .�_ eY=94 �? ;H&L@$ �< F !$ n1�<A B`$7©$ �02 ^?7"�I

|.M"L@$4 [ �=J106 �g!$ eY=@$ �!� Bq8VH!$
W=6 �CI "?7A< `"dD< [ �HmG o$7A B5GEZCJ!$ 5=Y@$ FO h7"ZG; M8OA
50J0rm!$ %�"C@$ 5i!"J9 FO "Y�"=X< [ �mL=G S! W=6 �CI B()ª« 5=6 ¬rQ TUV
8=O "Y? 5L3 ^D"_ PU!$ 50'C1'!$ ®;"r@$ F9 "Q8GEiU? �< B50v"GE!$ 5LGEm!"?
`"98L!$ `"N1J!$ F9 E'D �"_ %w< B568=Y!$ bO fi!$ y0rmI �< BW0678@$A Hm67<
�< 80? BeY=@$ $gQ y0rmI bO 51#9< $HvEJ2 7"N�@$ $gQ [ �HLr6 8{ FG¯"J@$A
h7"ZG; �<E2 B�_ 7H&I "YJNiG 3 501NO y�$EK ;Ei9 SQ8=O �"_ 51#9�$ �gQ
eY=9 jk �? �;$ nrC!$ $gQA B50�°i!$ y�$Em!$ �gQ �1'I �1w< F9 �g!$ .nrC!$4
S1J!$ jk E D �D< �k B5"�!$ "YJ�"rK FO E =!$ �¦? h3"d!$ �0Nw bO yrmG �_
�!� 50101dU!$ 568=Y!$ %J!A B�L0rmI �89 �6AA B�I"01_ jk >1r2 B�HC10'!$ WJ?
>0&!$ s#_ fi!$ �"_A BM"Z]�$ [ E =!$ bO q7H&L9 568=Y!$ ^D"_ |n0iJ!$ S1J!$
[ �"9HLG }"Cd!$A 568=Y!$ �< h7"Z0! $8r2 BM"&I$ WN1J!$ W? FZG S!A B"Q8LJ9
�D<A B\"0L!$A n0I�!$ WD$H{ SO< FO srJU!$ fi!$ F9 }H1m@$ �<A \"0L!$A n0I�!$
M"Z]< F9 $ c8GEiI E#_<A }"Cd!$ >0 F9 ¬C?< 5¦0 �HZI S1O �vA FZN@$ F9
B\"0L1! %?"{A nIE9 HQ "9 %_ bO �< B" cJ0Nw M"Z]�$A ;$8O�$ bO yrmU2 B568=Y!$

!"



h7"ZG; PD7

5Gfw 5!;"JN? %Z�!$ %#9A B±Hm�!$ h"{ROA ²8=Y!$ %Z�!$ ±Hm�! �EV³? °9E2
"Yi�"UD ´$E�U6$ �"_ B5!;"J@$ �gQ ^JvA "9 $�k TUV B506"6�$ �&�"&: FO fJI
8O$H{4 �?"U_ �wEG "�G< 7A8!$ $gQ jkA B��"&�!$ �0Nw �"�ZU63 "c02"_ fi!"?
S! h7"ZG; FZ!A BW0v"GE!$ eQ"=9 F9 8NUC9 8G8w ym=9 5?"#N? HQA .%LJ!$ s?8I

|u(�+(x �E{ �&=? �I"2A 8J? �rK �< jk "�GHm9 PLr2 B�NUG
F9 8_A< 5'C12 ~6< FO  dr!$ [ h7"ZG; ��G "@A W=6 �CU!$ ^�LD$
TUV BE_gG $c78{ 50�°i!$ `$7©$ F9 %&V 8{ �"_ �D< bO BMHLG "N_ 5w7$8!$ 5'C1'!$
�; M"=G;EZ!$ ��"�O< SQ< �"_ µ": ~1i9 [ ()ª« fN2HD [ "YvEO bO ¶Ew
~G8L!$Ax Hm67< 5'C1'! 502"=9 50d0C9 5'C12 �!·I "YD< bO `$7©$ �gQ�EO B%Gs?
$�7"V " cJ0i�I �Ji]A B"�0=0mC�A< �"_A M"=G;EZ!$ �? niO³2 Bu�rm!"? P=GH_�$ "9HI
"Y! 5J{$A �gQA B5{;"D°!$ h"NiY! $ �8A FG81! 598: B�U'C12 �"NIkA �#d? 51$H9 bO
B�HKR2< jk Hm67< FO �2¯ ¸©$ A< ¢"GE!$ PJ0rm!$ S1J!$ �< "Y=9 �78D B"QEm:
"c�0] �8=O "D8wA $�k niJD F12 BW0d0C@$ W0DHKR2�"? u5m6$H!"? H!Ax EX³I �D<A
F9 "c�0]A BhHZ6 ~DA; F9 "c�0]A BS1CD< ~G8L!$ F9 "c�0]A WmC�A< ~G8L!$ F9

|W0N63$ F9 �s�A �"_A<
[ $8D3HQ jk 8&L2 B�U'C12 �vH! ¹E'G �< ;$7<A B~G7"? [ q"0d!$ �{EI S!
"Y? P9EG .~'=!$ ;HwAA º ;HwA4 [ qs&{ 5!"67 �A; �"=QA B5=C!$ �1I E:$A<
�?"U_ EGEdI [ �pA h"J0rm!"? M"¦U]3$ jk ;"O SX BPJ0rm!$ �N1O ~6< 59"{k jk
�!HL! H0101w FG8G \8L@$ �Ni@"? $�kA B()�� 5=6 jk �02 %NJ!$ %$AA .S!"J!$4
�OA�9 FO M8J2 BMHL!$ $gQ �UYw F9 �=m$ 8{ h7"ZG; �"_A B�7�$ �$7A8?
`$°w< �=I S12 u5C0=Z!$ �$�V$ bOA ��A8Q bO µEd!$ 8G8] �"_Ax �?"U_ �HKA
SCL!$ [ �&�106 h7"ZG; �< bO u()��x 5=6 FG�OA �rC? �I"2A 8J? 3k }"UZ!$
$�k �=9 <Ew< W6E9 }�$ �LG8 �"_ 8{A B.5'C1'!$ ®;"r94 [A .M"L@$4 F9 ~9"�!$

|�=O �2$;A H0101w h"'!·9 ()�* 5=6 �D
()�� 5=6 �$�³2 B�!HV �r=!$ ~iGA �rQg@ yGEm!$ 8YNG �< h7"ZG; �<7A
B�EZ2 7HmI "Y02 �LG 5!"6E? "Y! �8{ %�"67 tRX [ PJ0rm!$ �1NO F9 "c�0]
�_ S1O �A�94 �U9E? }"UZ1! ��$ �$H=J!$ �"_A BS1J!$A 5'C1'!$ [ �rQg9 %NiGA
»'G  0V B568=Y!$A 5GH1J!$ 7"X©$A h"G�r!$ �01G B"Y!"N_ bO< jk "=UJ0rK �2EG

!#



5#G8d!$ 5'C1'!$ �G7"I

FGg!$ bO TUV �NY2 %YCG $csC'I h"OHvH9 F9 �7"0U:$ �"mU6$ "9 }E�< �!·@$
 dr!$A %LJ!$ q;"0{ q;"w� eY=@$ [ M"L94 �$H=J!$ $gQ �? M8rU6"2 B.$HN1JUG S!
$gY! h"L0rmU!$ PQA B568=Y!$A 5GH1J!$ 7"X©$A h"G�r!$ �01G B�H1J!$ [ 5L0Ld!$ FO
S1J!$A 5'C1'!$ W? h7"ZG; EZ2 [ ^NI 8{ q8VH!$ �< $gQ F9 "=! WrGA B.eY=@$

|."Y!"N_ bO< jk "=UJ0rK �274 PQA �=9 qHwE@$ 5G"¦!$A B¢"GE!$ PJ0rm!$
W'L#@$ 59"O bO �vEO< �< 8J? 50=0IR!"? W0IHQR!$ bO �rQg9 �EJG �< ;$7<A
�`$7¥ �A78LG " c&!": PJ0rm!$ SY1LO �H6 �H98�UCG 3 FGg!$ �< cR9¥4 50CDE'!"?
B50'C12 `$7¥ F9 .M"L@$4 [ "9 jk ;"J2 B.5NG8L!$ nUZ!"? 3k �H=9·G 3 FGg!$ F9 $cs:
BjA�$ 5'C1'!$ [ hR9³I4 �"N6< }"U_ �!� F9 �! �"Z2 B"Q80G³IA "YVp [ �6HU2
�<7 "Y02 �1mU6$ �rm1! "YNG8LI %r{A B.~'=!$ ;H1:A º ;HwA bO �"Qf!$ "Y02A
"c=CV c3Hr{ }"UZ1! ¼0Y02 B�01O �DAg:³G 8{ "9 �78UC0! W0IHQR!$A 5'6R'!$ F9 E'D
"Y01O nLOA hR9³U!"? "YLd!< qs#_ h"v$�O$ $HDA82 �H?7HC!$ P0IHQ3 "v7 M"=GA
°G"NI4 �$H=J!$ [ M"{ u()½ªx 50D"#!$ 5J0rm!$ [A ()½( 5=6 %Z!$ �DA B�;A;E?
F9 q°G"NU9 ^D"_ TU9 ~'=!$ �< 7"rUO$ bO .~'=!$ ;H1:4 M8? .SCi!$ F9 ~'=!$
|FGH! �; §A8!$ S1L? ()½� 5=6 50CDE2 5NwEI }"UZ1! h�DA q8!": ^D"_ SCi!$
^D"_ "N?7 PJ0rm!$ �N1OA �U'C12 5O$�� 5106A �iD< �< h7"ZG8! Em:A
5¦! ^D"_Ax 50=0IR!"? ()½½ 5=6 �=2 BMA"=U!$ %Y6 ²789 }"U_ [ "NY&0�1I
�< MA"VA B�H?7HC!$ jk `$8Qk �9 .5'C1'!$ ®;"r94 }"U_ u"?7A< [ S01JU!$A S1J!$
jk �Hr0iG S12 BHm67< %d9 HQ %d02 SY67$89 [ �EGELI bO WL?"C!$ �0N1J9 %NdG
5!"67A B ?$°0!k qs9�$ jk `$8Qk �9 ()½� 5=6 50CDE2 5NwEI }"UZ1! h�DA |�Ur�7
F9 5NG8L!$ 5'C1'!$ W?A "Y=0? "9 W?A B" �9"O " cvEO 5'C12 "Y02 �EO Sw�@$ jk

|�7"JI
�G7;E2 5=?$  ?$°0!k qs9�$ jk %�"67 "Y02 nU_A B§R:�$ jk M"9 Wd!$ �!� F9A
W0{$AE!$ sX³I "Y02 EY G %�"6E!$ �gQ B$8D3HQ jk ¼wR!$A �H1�@$ "0N0QH? �19
5=6 h�D B�I"'!·9 E:¥ PQA .~'=!$ h3"J'D$ [ 5!"674 �vA SX B"Z0=6 5"�?A
B()½½x "CDE2 jk qs&{ hRV7 tRX $8D3HQ [ 51GHm!$ �U9"{k ^11�IA B()½-
W? �0=O �$°DA BW0IHQR!$A `"N1J!$ �J? W?A �=0? q;"V h"�{"=9A u()½« B()½�
5Z19 WUCGE_ qHO8! 50r1I S!HYZU6$ jk 8&{ ()½- 5=6 [A ¾ �9H&:A �7"&D<

|()*+ EG$f2 (( [ ¿{A �Ud h`"6A ;f!"? EX³U2 B8GHC!$

$%



h7"ZG; PD7

",-,$&' .#/0#12 *!+

8&LD "=C!A B5NZd!$ 56$7; P=JI 5'C12 5N1_ �k4 z�!HL? 5'C1'!$ h7"ZG; �EJG
�U2EJ9 �"CD�$ �6A [ "9 %Z? 519"_ 52EJ9 %? BM"NO�$ [ 5=m'!$ ;Ei9 5NZd!"?
52EJ@$ �gQ �HZI PZ!A B�H='!$ �"�ZU6$A �Ud 5D"0A �I"0V s?8I jk 52"v�"?
z"YN0CLI [ MHLG SX B.jA�$ %1J!$ F9 5mr=UC9 �HZI �< �7AÀ!$ FN2 B"='A "N_
SQ< sC'I "Y=9 PU!$ 52EJ@$ ®;"r9 bO %NU�I PQA B"LG°02"U0@$ MA�$ "YNC{ �k4
SCL!$A B"=02 q;HwH@$ q°0NU@$ 5dv$H!$ PD"J@$ �0NwA "=6H'D 50D"VA7A º h"'
�d'D Á h"G;"N1! 5Ld!$ ®;"r@$ "D8wA �HZD �< 8J? Á �02A BPJ0rm!$ S1J!$ PD"#!$
�7�$ �gQ 5J0rK FO 5J0rK FO µH&�!$ bO SX B�HNJ!$ bO S!"J!$ n0_EI FO
E�"6 �"�ZU6$ "=! TÂ=CUG TUV B�"CD�$ 5J0rK FO �:�"?A ¾ �"Cw�$ �0NwA
"YOgwA B"LG°02"U0@$ "Q7Agw BqEi] 5?"#N? "Y1_ 5'C1'!"2 �!� bOA B�! 5J2"=!$ �H1J!$
nm!$ P=O< B�f_ 5XRX jk �wEI �gQA B�H1J!$ P{"? "YD"&�<A BPJ0rm!$ S1J!$
B�E:�$ �H1J!"? 59"I 52EJ9 ��'I PU!$ §R:�$ %N_<A bO< �< B§R:�$A "Z0D"Z0@$A
F9 3A 7"i]�$ 7Agw F9 EN#!$ T=iÃG 3 �D< "N_ ¾ 5NZd!$ h"w7; hE:< PQ PU!$A
"Y9"C{< �2"=N? 5'C1'1! 50C0�E!$ 5J'=@$ y1JUI �!gZ2 B�"&��$ �$EK< F9 %? �gi!$

|u.5'C1'!$ ®;"r94 598L9x .$cs:< 3k S1JUI 3 PU!$
"YD� �!g_ PQA B`"98L!$ 8=O "N_ �Z!$ S1J!$ PQ 5'C1'!$ ��k h7"ZG; E D [
B`"98L!$ 8=O ^D"_ "N_ 501NOA 5GE D PQA By�"LV F9 �H1J!$ [ "9 bO< �< ®;"r@$ S1O
�< H!A BTN6�$ 8&L@$ HQ h7"ZG; 8=O %NJ!$ �< s� B��;"r9 %NJ1! E2HG "Y02 E =!$A
50Q"27 �"Nv %NJ!$ F9 �E¦!$A BS O�$ �s: 5NZd!$A B�"CD�$ [ `°w SQ< %LJ!$
[ "Q$H{ �$8�U6$A 5J0rm!$ bO �D"m16 8N? "0D8!$ q"0d!$ �gQ [ �I;"J6A �"CD�$

|�d!"
PZ! ®;"r@$ F9 q8G8w "G"�{ ±"r=U6$A B5m0Cr!$ ®;"r@$ \8V 5'C1'!$ eY=9A
5{E'U9 �7"J9 jk 3k %&G R2 �AEJ@$ `$ELU63$ "9< Bq8V$A 51Nw 5'C1'!$ �HZI
�! ~NU1D FG< F9 �78D 3 " cL'19 cRY1Y9 " cN1O ^'!< �J? jk "Y�J? ^JNw �k
ÄNI PU!$ h"0v"GE!$ [ �ED "9 bO "Y1C1CIA PD"J@$ oHvA WL0!$ 59ROA BWL0!$
80VH!$ eY=@$ HQ eY=@$ $gY2 BSZd9 �" =? �9"¦!$ n_E@$ jk �v$H!$ ¬0Cr!$ F9
" cN1O �!·GA Bh"OHvH@$ �0Nw [ 8V$A HdD bO sCGA B8V$A %LJ!$ �� Å�A�@$

$ 



5#G8d!$ 5'C1'!$ �G7"I

"Y=Z!A B"YiQ"=9A "YI"OHvHN? "Y=0? "N02 �H1J!$ °G"NUI ^C012 B�Z!$ S1J!$ HQ $ c8V$A
B¸"KHm67�$ \"0L!$ ±"r=U63$ ~0!A $ c8V$A " ciY=9 yrmG 8V$A %LJ! 5'1U�9 h"YwA
�=Z!A Bu5!A$8U@$ h$;"LUD3$ ;8&!$ $gY? ;;EG h7"ZG;Ax \"0L!$ $gQ F9 TwEG s: R2
S! ;A8V W? %LJ!$ ¬?s2 B51&U9 5_Ed? 8V jk 8V F9 �8LUI \A8d!$ F9 51C16
MHYi@$ ;7 B�UG"� jk ±"r=U63$ [ TYUD$ "9 $�k TUV BE9�$ MA< 5dv$A "YI"{RO FZI
B5GHD"X "=Q 501LJ!$ 5_Ed!$A B�v$H!$ jk �9"¦!$ A< B¬0Cr!$ jk n_E@$ A< B�H1J@$ jk

|u.%LJ!$ s?8I 8O$H{4 }"U_x \8V "Q"YU=9A \8V "Q<8r9 �¡2
z501NO 8O$H{ �?7< eY=N1!A

s� `Pr: T=J9 q8O"L!$ �gY!A B.yV �D< S1O< �< 3k "c�0] S16< 3 �<4 34'52 678"912
S1CD 3< bO "D8GEG h7"ZG; �¡2 B51QA MA� FQg!$ jk 7;"rUG �g!$ EQ" !$ T=J@$
\8d!"?A p"r@$ \8d!"? �$7;�$ HQA B�0=JG �g!$ S1J!"? yV �D< S1JD �< 3k "c�0]
�0Nw ¬L2 ~0! BS1J!$ qE�$; F9 ÆLD �³? ÄLG $gQA B±"r=U63$ A< p"r@$ s�
�1#NUD 3A 50J0rm!$ EQ$H !$ sC'I �9°1UCG T=J9 %_ " c�G< %? B50�G7"U!$ ��"{H!$
8JrU6$ 8{A B5_Ed!$A s¦U!$ sC'U! "YI7AÇ �78D PU!$ qHL!$ T=JN_ B�10�UD A<
�As#Z!$ �7gI 8{A B8J? "N02 "QE_g=6 e�"UD �! ^iU=2 BqHL!$ T=J9 %J'!"? h7"ZG;
"9A BPVH!$ MA°=? y1JUI 50�G7"I t$8V< F9 �01O MHJG "@ FG8!$ gr=! q8O"L!$ �gY?
5GEV �ROk FO q7"rO q8O"L!$ �gQ �k $H!"{A B%LJ!$ �$7;k §H'I 8�"LO F9 FN�UG

|5m16 %_ ±"L6kA EZ'!$

"Y1d! �°! "9A S0CLU!$ PJ6A "9 P=2;"&I 51Z�9 %_ SC{< �<4 3.(:";12 678"912
n_E@$ F9 nQgD �< "=01O ni02 oHvH!$ n1mD "=_ "@ "=D³? �!� Å.�wA s: bO
"9 jk s¦!$ $gY? MHLJ9A �s¦! �?"I HQ "N9 �< B��$°w< jk %Z!$ F9A B�m�"C? jk
HQ �g!$ \8d!$ �=9 �E¦!$A B%01dU!$ HQ $gQA B�I$g? MHLJ9A �C'=? %LUC9 HQ

|5Ld!$ 52EJ@$

B52EJ9 "Y1Y6<A h"OHvH@$ ¬C?³? <8?³2 B�" =? �7"Z2³? s6< �<4 3.;1";12 678"912
W? TUV �" =!$ " cv7"2 B"cr0_EI h"OHvH@$ E#_< 52EJ9 jk eG78U!"? PLI7<A
"Y!A B%01dU!$ q8O"{ 8J? n0_�!$ q8O"{ �gQA B.�rm!"? j"UI 3 PU!$ h"OHvH@$
;A8V F9 8V [ c3A< E =D �³? �!�A Be�"U=!$ jk ®;"r@$ F9 ´78U!$ MA�$ z�"OE2
bO PI³D TUV $gZQA B !"X 8V [ SX B"NY=0? 5rC=!$ [ SX BE:¥ 8V [ SX B5!³C@$

$&



h7"ZG; PD7

B;A8d!$ �" D WrUG 3 WV �" =!$ �$�2$ HQ PD"#!$ �E'!$A B"YrCDA ;A8d!$ �0Nw
.}"r6�$ �" D4 �" =!"? ;H&L@$A Bq7H_g@$ 50r0_�!$ 5LGEm!"? e�"U=!$ ´$E�U6$ SX
eU=G S! $�kA B"�G7AÇ " c9A°! y?"6 8V 52EJ9 F9 8V 52EJ9 �°1I �rwHN? �g!$
%:8UG "=Y2 zS�R@$ �" =!$ jk %&D �< jk BE:¥ " c9" D "=v�2$ B�AE'@$ �" =!$

|�" =!"? 3k S1J!$ �HLG 3 �k %LJ!$

bO �d'!$ [ `$H6 B519"] h$`"&V¡? 5!³C9 %_ [ �H{< �<4 3.<=2>12 678"912
B."c�0] %'�< S! PD< yLdI<  0d? B5!³C@$ ¯"=O �$EJU6$ [ A< Tm6H!$ ;A8d!$
%&UG "9 %_ }"J0U6$ jk P9EI "YD¡2 B5L?"C!$ q8O"L!$ y0LdI F9 FZNI q8O"L!$ �gQ
§8 F9 yLdU!$ [ 80'I PQA B"Y0!k %HUG PU!$ ¯"=J!$ n0IEIA B5=0J9 5!³CN?
®;"r@$ �gQ FO 8JrG "9 A< B"YI$g? 50=0r!$ ®;"r@$ F9 " c6<7 ¬r=UCI 3 PU!$ e�"U=!$
;A8d!$ "=rI7 $�¡2 B�"=Z16 �g!$ yGEm!$ E_gUD �< �J9 "=01O nJ&G $csr_ $ c8J?
5i0UD W? 5{RJ!$ \8V �"L9 M"LUD3$ $gQ �"{ BE:¥ jk È8V F9 �" =? "=1LUD$A
�1U�GA BFZNG "9 �É³? ;A8d!$ E_gI 5!A"dN? \8d!$ $gQ F9 }�LDA B"Y�8r9A
[ B¸"KHm67�$ `$ELU63$ FO Bh7"ZG; " c�G< �0NCG "N_ `$ELU63$ A< B`"&V�$ $gQ
%? Bh"0�°i!$ [ 8QH] "9 %w< F9 501_ 5i0UD jk MHH!$ ~0! �=9 �E¦!$ �<
;A8d9 ;8J? `"'U_3$ FZNG "cD"0V<A B�Jr? "Y�J? "YI$g? %&UI ;A8V jk MHH!$
P'U_< PD¡2 B50NCw ^C0! 5LK"=!$ ~'=!$ �< W?< �< h;7< $�k "N1#9 B;A8d!$ F9
�wEI �< FZNG 3 5LK"=!$ ~'=!$ �< bO %!;<A B��$HK ��? [ �"Cw�$ �Nw< �³?
�LI �0_ A< B50NCi!$ h$;HwH@$ ;8O W?< �< h;7< $�k "9 ~ZJ? B"Y=9 q8V$A jk

|" �9"I `"&V�$ �HZG �< ni02 B\$Hd!$ ^dI h$;HwH@$ �gQ

%1dG 3A BS1J!$ 59"{� "YO"rI$ niG PU!$ 501NJ!$ 8O$HL!$ WrG h7"ZG; 8=O eY=@"2
%01dU!$ $gQ �¡2 Bym=@$ WrG "N_ "Y02 ³m�!$ FK$H9A "Y{8 bO M8G 3A %LJ!$ M"J2<
ym=@$ FO P=¦G PJ0rm!$ ym=@$ �kA B"NY?$Ç<A �HZ0?A h7"ZG; �<7 [ q8�"'!$ SG8O
�kA BnCd2 "�=2 5'6R'!$ `3·Q 8=O eY=@$ 8iD B" cJ9 F2A S1O ym=@$ "N=0?A BPO"=&!$
�gQ �¡2 Bh7"ZG; 5'C12 �EO [ �E=6 "N_ S1J!$A %LJ!$ [ 5GE D bO "cGHm=9 FZG
��G PK"r=U6$ h7"ZG; 8=O ��k S1J!$A B�! 5C6·9A eY=@$ $gQ bO 50�NU9 5GE =!$
�D< �9A Bh7"ZG; �0O8G "9 $gQ A< Be�"U=!$ jk "Y=9 ´78UGA 5dv$H!$ 5m0Cr!$ ®;"r@$
q7H&L9 5?EiU!$ 50NQ< ^D"_ 8L2 BP=I 3 5NY? }7"iU!$ �EiGA h"9H1J@$ �NiG �"_

$'



5#G8d!$ 5'C1'!$ �G7"I

%J'!"? 5LLd@$ PQ ±"r=U63$ e�"UD �< "='GEJIA EZ'!$ q7"Xk bO �rQg9A �iY=9 [
|®;"r@$ F9 "Ymr=UCG �< %LJ!$ �0mUCG PU!$ 5'1U�@$ e�"U=!$ W? F9

?9(12' @A12 *"+

�g!$ <8r@$ ~NU1D FG³2 B<8r9 S1O %Z! BeY=@$ 8O$H{ y0rmI HQA BnQg@$ eY=@$ 8J?
F9 "Q"=1r{ A< 5!H'm!$ 8YO [ "Q"='!< �"ZV³? �Hd�9 "=1LO �k ÊS1J!$ �01O S0LD
"c�0] ^N��IA ^DHZI "Q"=0'!< �H1J!$ [ "DE D $�kA B8]E!$A e�=!$ �"NI %r{ WN1J@$
7ELD �< "D;7< $�¡2 BS9E@$ `"=r!$ A< y'1@$ }H#!"_ h`"i2 BW'1U�9 M"w7 �A"JU? "c�0�2
%_ oEm=2 B8G8w F9 %NJ!$ [ ��D �< �7AÀ!$ F9 �"_ B�H1J!$ [ " cLLd9 ³c�0]
�2EG `"=r!$ %#9 "=1#9 B�r0!"6<A S1J!$ §EK �0Nw [ ��DA B�7"J9 F9 "=1LO %:; "9
�g!$ \"6�$A B�`"=? �01O S0LG �g!$ E�&!$ jk %&G TUV �7�$ E'dGA �"LD�$
�D< �k B\"=!$ �0Nw [ 8V$A %LJ!$ �¡2 B" c&!": $ c;Ei9 %LJ!$ HQ �0!k MHH!$ 8GED
%_ [ �9"NU? yLdU9 HY2 Bh$A"NiJ!$ F9 "D°0NGA ²"D< "=1JiG �g!$ 80VH!$ `Ë!$

|%LJ!$ �$8�U6$ [ §Em!$ FG"rI �H6 `$7©$ FG"rI ³�=9 "9A B�"CDk
$gQ bO "YV$EK$ "=! ¹HC0! 5L?"C!$ "=�$7¥ }g_ bO %0!8U!$ jk 5w"d? "=C!A
%? B�C'=! "=Q $ c;H&L9 ��!$ ~0! �k B��1! nr6 �< "Y02 8iD �< P'ZG %? BHd=!$
B"cG<7 "cG<7 `$7©$ �1I �$EJU6$ ¸$ �!g_ 5w"d? "=C!A B527"J!$ "D$H{A "=27"J9 �"dU93

|`"=r!$ %_ �`$7A EiG \"6�$ �8Q �¡2 B®;"r@$ �EJUCD �< P'ZG %?
F9 ~0!A B" cN�$; P=O8�I "Y1J!A B"cD"0V< P=UO8: "YD� \$Hd!$ [ �]< "D³2 ��k
\"=!$ �� Å%LJ!$ M38U6$ [ �]< "D<A Bq8V$A qE9 H!A "=O8: F9 jk �"=�NK3$ 5NZd!$
¼m:< �J12 B568=Y!$ h"OHvH9 ¬C?< [ ¼m�G F9 SY=9A BSYU!38U6$ [ �H�m�G
5 L0!$A �H=!$ [ ¸ Em�I 7"Z2�$ ~'D �< " c�G< ��!$ PO$A; F9A BM38U63$ [ " cN�$;
B%&U9 S1V PI"0V %J12 BWU!"d!$ W? °00NU1! 5LLd9 59RO 8w< ^C0!A B`$HC!$ bO
�!k qEZ2 Ì'D [ 8w< PD< ��!$ jk �09 [ 8G°G " ÂN9A ByC=9 S1V 5 L0!$ %J! �<
$gQ �V"N6 �"_ $�¡2 B"cD"0V< ¼m:< �< �NCG �!� �9 HQA q;Hi!$ �_ �D< M"LG EG8{
8L2 BÍA ¸ "9 FZ!A B" cN�$; ¼m:< �< "YJ9 �7"JUG 3 8L2 B�I;Hw �9 �7"JUG 3
TUV `Î %_ [ ¼m:³2 BPO$8: [ �I7"Y9A �I78{ MgrG EG8{  0r: oA7 �"=Q �HZG
|5CN: �A"CI 5XRXA W=X$ �<A B5J?7< �?E@$ �Rv< �< %#9 B"Y=0?<A 7H9�$ ¬C?< [

$(



h7"ZG; PD7

"D³2 B�]< PD< �!� B��!$ �A"LG "c�0] 8w< y1m@$ ��!$ F9 5!"d!$ �gQ [ P=Z!A
�"_ "@A BEZ2< "D³2 $csZ'I ��!$ �"_ "@A BPZ] R: "9 `Î %_ [ ��!$ �0mU6<
5dv$A q8_·9 5L0LV �1I B.;HwH9 "D³2 ��kA EZ2< "D<4 z;HwH9 "D³2 $ c;HwA sZ'U!$
EZ'!$A ;HwH!$ "Y02 �7;< PD< PQ q7;"D q°09 "Y! BEZ'!$ h$� F9 ¸ ^wE: q°0NU9
B"Y02 P=O8�G �< �0mUCG F12  0r�!$ oAE!$ %J'G "NY9A BS&'=G 3 $ c;"dI$ FG8dU9
<8r9 5L0Ld!$ �gQ g�I< "D³2 ��kA BEZ2< P=O8G �< 3k P=O8�G �< �0mUCG 3 �D�
%_ S1O F9 �vA< �1NOA B;HwA %_ %r{ �H1J9 ;HwA �D� <8r9 EZ'!$ B5'C1'1! MA<
�"=Q �< h8LUO$ H! cR#N2 BS1O< "DEZ'? Fd=2 S1JD "NY9A B5Q$8? �H1J9 HQ B;HwA
8{ �k B;HwH9 �EZ2 �< jA< }"? F9 8LUO< �< ni02 B"Q�?<A "YC@< PD< nC? " cv7<
[ �H_< Â3< FZN@$ F9 ~0! FZ!A B�7< �"=Q �HZG �< �A; �7�$ ~@< PD< EZ2<
qEZ2 %Z2 z5L0LV %Z! $c7"0J9 jA�$ 5L0Ld!$ �gQ g�I$ "D< SX B�02 EZ2< �g!$ ^{H!$
t8dG "9 %_4�D< M"Nw�"? EZ'!$ �GEJIA B5{;" "QfUO< oHvH!$ $gQ %#N? ¸�EJI
^r#GA ��G PD<4 8&{< BEZ'9 `Î TDk MH{< Wd2 B."=C'D³? c3"V �_78D t8dG "=02
%0�UGA BT?³GA ;EGA B�¦rGA niGA Bs#Z!$ %YiGA `"0]�$ F9 cR01{ S1JGA BP'=GA
�8=O ^?"X �!": oAE!$ A< ~'=!$ HQ A< B~'=!$ FO 7;" EZ'!$A .~dGA " c�G<

|�"Cw�$ E�"6A PNCw ;HwA Ï �]< "NY9
P=J= PL!": �HZG 8L2 B^0r#U!$ jk $cELU'9 M$°G "9 oHvH!$ jk PD"=�NK$ �< bO
FO P=O8�G �<  0r�!$ oAE1! �N6 �HZG 8{ A< B"c=0? ¸ A8rG "9 %_ Ï ¼m:<  0d?
F9 yLdU!$ PUO"mU6"? �< �7< ^C12 B�{8A º ;HwA 52EJ9 �A8? �D< yd!$ B�$A8!$
qEZ2 "YD< 8w³2 B��!$ }"r6< F9 "crr6 ^D"_ TU!$ Bº qEZ2 jk ��k ;HO< B5Ur!< `Î
�!� bOA BM"NZ!$ �9 y'UG 3 �LD �$8�!$ �< �k �8�G 3 §;" %9"Z!$A B%9"_ ;HwH9
B5dv$H!$ 7"Z2�$ WrI< �< 3k Â�O "9A Byd!$ �$7;� "c�'_ �LO �= º �³? yX$A "D³2

|"YVHvH! F9"v º §8A
�L=2 �©$ "9< B"YUN0{ 78LDA Bº ;HwA bO h7"ZG; 5!;< 5Y0=Q 8J? �EJ=6
BEZ'!$ oHvH2 By1m@$ ��!$ TQA BeY=@$ %V$E9 F9 jA�$ tR#!$ %V$E@$ �gQ 8=O
¢E2 �D< bO y2$HD "=C12 ��!$ "9< Ê>�"6 eY=@$ $gQ %Q zM³CDA BPY!�$ �"N�!"2
B"�0�°w "�G7H �HZG �< niG �!g_ ��!$ �HZG PZ! �k Bh7"ZG; MHLG "N_ PiY=9
Bq7AÀ!"? "�0L0LV �Z] �r&02 `Î %_ Ï ��G HQA B`Î %_ Ï " �LV ��G h7"ZG;A

$)



5#G8d!$ 5'C1'!$ �G7"I

�< ~V< "9 $�¡2 ."9 HdD bO �02 ��G �< �0mUCGA 3k `Î �"=Q ~0!4 �³? o�G �Dk
"9 %_ fUO< �< 8G7<4 zM"{A q;$7�"? �"JU6$ B%LJ!$ 5J0rm!�7"J9 �Z!$ ��!$ $gQ %#9
yLdG PZ! " c'0=O " cV"d!k �EZ2 bO �!<A �;"�!$ oAE!$ ��2<A ."c?g_A " cNQA �EZ2 [
jk qELU'@$ 50=0r!$ s� 7H9�$ bO ��!$ �{ �D< H12 B�0d&!$ ��!$ 5!"V �C'D [
´AE�1! ®;"r@$ �gQ bO ;"=U63$ �=Z9� B"YI$g? 5=0r!$ 50!A�$ ®;"r@$ T=#U6$A B�"QE?
nQgG B�=9 ´AE�!$ �=UNG PL0LV �_ �Z�2 B�I$� %LJ!$ Ï ��G �=Z!A BWL0!$ jk
MA�$ zWrrC! �!�A B�"Z�!$ �] %#9 "�01_ ~0! PI7"ZG8!$ ��!$ �< jk W'!·@$ �J?
�D< PD"#!$A B�;A8V Ð{< jk ��!$ [ Ä@$ 8J? WL0!$ EGfI jk 8&LG �HC10'!$ �<

|50O"NUw3$ 80!"LU!$A 50{R:�$ 8O$HL!$A 50=G8!$ 8�"LJ!$ %J'!"? P=#UCG
F9 "c�0] qs¦N? 50=!$ ^C0!A B�HC10'!$ 50D jk �wEI WL0!$ EGfI q;$7k FZ!A
�!� "Y? F{H9 �HC10'!$ �< P=JG 3 80!"LU!$A §R:�$A 8�"LJ!$ `"=#U6$A ¾ �HvH@$
�7AÀ!$ F9 80!"LU!$A §R:�$A B%LJ!$ §H'I 7$É< 8�"LJ!$ �¡2 B�8�=G �g!$ WL0!$
MHLG "N_ .`"w7�$ %NUdI 3 "9 "cr!"� q"0d!$ M"J2< ��4 �`"=X<A ��!$ %r{ "Y9$°U!$
;;�!$ jk %LJ!$ "DEm�G "N=0? %NJ!$ Ï ;;�!$ 5=m'!$ F9 ~0!4 �<A B�C'D h7"ZG;
`Î jk "YUrCD �A; "YC'D< [ PD"J@$ "DfUO$ $�k4 z�!H{ �AE_gG �!g_ &B.�"ZV3$ [
T=#UC9 WLG `$l¡? "=Q "=C! "=Z!A |u !"#!$ %9³U!$x .5?�"_ �HZI �< FZNG R2 BE:¥
[ 3 SZd!$ [ �"9HLG }gZ!$A §8&!$ �k  0V F9 yG8&U1! y01JI `$l¡? %? B��!$ F9

|PD"J@$ 7H&I
�E:�$A B50�G7"I "NQ$8Vk zWU!³C9 s#02 .;HwH9 "D³2 ��kA EZ2< "D<4 �¶8r9 "9<
8L2 B�iY=9 F9 51VE@$ �gQ Ï h7"ZG; 5!"< >1r9 bO 50�G7"U!$ 5!³C@$ 7$89 B50'C12
�H{ �r] 8wHGA BWL0!$ 8Q$H] F9 8Q"�_ EZ'!"? 7HJ�!$ WmC�A< ~G8L!$ �8�U6$
h7"ZG; T'=2 B�01O $HYrDA E9�$ MA< F9 �H27"J!$ � d! Bh7"ZG; Ñ"'!<A �Ò"'!< W?
�H0!$ [ u�80!x 5=G8@$ 5rUZ9 jk nQ� �Dk M"{A WmC�A< FO g:�$ 5Yr] �C'D FO
bOA BPI$g!$ ;HwH!$ bO %0!8U1! EZ'!$ �8�UCG WmC�A< �< 8wH2 �=!$ <E{A �C'D
"=02 "9 ndDA B�A;HwH9 "=D< S1JDA B�A;HwH9 "=D< 5Yw F9 tH!"#1! "9 q7H "=02 �<
�<A B�;"9 3 �EQHw EZ'@$ "D�$ �< bO %!80! �98�UCG HQ "N=0? BS1OA ;HwA F9

|� qEL2 BMA�$ SCL!$ B5'C1'1! ®;"r9 B !"#!$ SCL!$ BeY=@$ Ï M"L9 &

$!



h7"ZG; PD7

5K"Cr!$ F9 E9< ��!$ F9 PI$g!$ ;HwH!$ ´"U=U6$ �<A B�RU:3$ 8w �"'1U�9 WvE¦!$
�H{ B�C'=? ;$8UO3$ 8G8] �"_ �Dk c3A< MHLD |�"_ �< �0!k �8UYG �< FZNG �"_  0d?
5_��@$ `$7©$ �<A BW98LU@$ F9 8V� `Ë? FG8G 3 �D< TO;$ TUV B�rQg9 q8i? �"NG�$
Hm67<A �HKR2< E_gG HQA BSQ8=O "@ qE@"? EG"¦9 HdD bO �8=O 5C6·9 SY=0?A �=0?
"c�0] SY=9 S1JUG S! �=Z!A SY2EJG �D³? o�GA BHDAE?A R0D"Ó9"_A HG°01IA 7HL0?<A
h7"ZG; �HO; yG8&I "=01O nJ&GA BE1Ó_ 3k SY1!$ BSY�;"r9 s� ��;"r9 �k  0V F9
"Y2EO �=Z!A B�rU_ [ "Q<ELG S! �D< ;$7< �1J!A BWmC�A< µH&D �EJG FZG S! �D<
B" cJ�"] �rQg9 �"_A B5!A$8U9 WmC�A< nU_ ^D"_A q7HY�9 "YD¡2 BnG7 R? 5m6$H!"?
"9< BP=0mC�A�$ %Gs? �; M"=G;EZ!$ qÀd? �rQg@ h7"ZG; �? �"{ �EO MA< �"_A
�8�UCG " c�G< HQ WmC�A< �¡2 B" c{RKk �¶"O;$ FZNG 3 "9 $gY2 B�"'1U�G WvE¦!$ �<
º ;HwA jk EZ'!$ F9 ÄNGA B��!$ �2E!A B~'=!$ 50D"VA7 bO %0!8U1! EZ'!$ ;HwA
WmC�A< �k M"{ WV M"ZCÔ ¬1� 8{A BWrQg@$ <8r9 EZ'!$ ;HwH2 Bh7"ZG; %J'G "N_
�< WV bO B"Y02 �6HUG �< �A;A "Y02 sZ'U!$ %0mG �< �A; $cH'O 5N1Z!$ �1I nU_
WUJ0rm!$ °G"NI bO FQfI e�"U=!$ F9 5JG8? 51C16 5N1Z!$ �gQ [ �7;< h7"ZG;
�HZG �0_A '|�1N_³? PJ0rK S1J! $ c;Em9 $ c80KA <8r9 "Y=9 %JwA 50VAE!$A 5G;"@$
S! �D< M"LG �0_A Êh$E9 ^6 "QE_gG HQA B" c{"'I$A $cH'O 5N1Z!$ �gQ M"{ WmC�A<
;HwA bO %0!8U!$A B��!$ �"V;k jk "Y? 8&{ 8{A B"Y02 �6HUG S!A sZ'U!$ "Y02 %mG
8=O HQ EZ'!$ ;HwA �< TLrG �D< 80? Ê�8LI "N_ º ;HwA bOA B"YU0D"VA7A ~'=!$
8=O �D<A BWLG %_ �=9 ´E�06 5'C1'1! <8r9A BWL0!$ "Y02 biUG qg2 5!"V h7"ZG;
3k B�"Z�!$ 5�{"=9 8=O "YdvA< ^D"_ "N?7 BWL0!$ h3"V F9 50�°w 5!"V WmC�A<
�8YUCG 3 �D< �k WmC�A< 5d1&9 [ §E2 $gQA B"Y=9 q8V$A "YDH_ FO ´E�I 3 "YD<
WL0!$ ;�CG S12 7HJ] ;Ei9 �D³_ EZ'!$ jk E D WV h7"ZG; �02 �{A �g!$ 7A81!
|h"OHvH@$ �gQ 8V< "YC'D º qEZ2A Bº §8 jk `"iU!3"? 3k EZ'!$ h"OHvHN?

�=9 }"Qg!$A MA< <8r9 µ"�!$ EZ'!$ �"�I$ l$Hw bO 50'C1'!$ 5!³C@$ 7$89A
[ �] �"] �<Ax "DEZ2 F9 yXHUCD 8L2 BlHiG 3 $gQ �k B�! qEG"¦9 h"OHvH9 jk
BoHvH!$ %_ h7"ZG; 8=O �v<A E9�$A |§RK�$ bO E:¥ `Î F9 yXHUCD 3 SX uÊ�EZ2

|(-�,(-ª µ B�E¦&!$ e0'�DE? �JrK E D$ '

$$



5#G8d!$ 5'C1'!$ �G7"I

�I"2 �kA Bq°0NU9 501w FZI "NY9 "D7"Z2< §H2 " cL1d9 �1Ò M$°G "9  0r�!$ oAE!$ �¡2
qHm: �8LU!$ �=UN02 BEZ'!$ h"OHvH9 bO cR9"_ �D"m16 PL? BEZ'!$ ;HwA [ "=O$8:
y?"6 oAE!$ $gQ �E2 �� Å 0r�!$ oAE!$ ;EK [ "�0] 8̈i ÃN? º §8 ~0!A Bq8V$A
3k 5Z] F9 ´E�G 3 h7"ZG;A B"YI$� 52EJ@$ �gQ [ ��!$ ni02 BÍ"? "=U2EJ9 bO
5dv$H!$ 7"Z2�$A %LJ!$ bO ;"NUO3$ º ;HwA bO 5=Qf1! niG 5Yw FN2 zEQ"Ò 7A8?
3 5dv$H!$ 7"Z2�$A %LJ!$ �< F9 yLdU!$ %w� �E:< 5Yw F9A B�8�I 3 %�"6H_
h7"ZG; bO ÄLG �"_ ym=@$ �< �{$H!"2 B�{8A º ;HwH? c3A< S1J!$ niG B�8�I
�"�!$ �!� %#9 �1#9 .;HwH9 "D<A EZ2< "D<4 �!H{ �I"0V MHK ;;EG �Z] bO % G �<
S! h7"ZG; FZ!A Bn1C!$A }"iG�$ jk 7$Emv3$ 52"�9 �RZ!$ FO M8O �g!$ PD"DH0!$
�"NvA WL0!$ jk MHH!$ .;$7<4 8L2 B"�01_ ��!$ .;$7<4 "N_A B�{H@$ $gY? Õs! FZG

|ym=@$ E9< F9 FZG "NY9 S1J!$

BCDC12' EC%F12 *#+

�Z] �< jk E =!$ ^'1D �< 8GED BS1J!$A WL0!$ HdD qs6 [ h7"ZG; �?"UD �< %r{
8=O 7H&U!$ B5G°_E@$ �UmLDA nQg@$ oA7 PQ 5L1m9 5G7H&I bO �Hm=G y1m@$
s� $ cp"r9 "c_$7;k �78G 3 �8=O EZ'!$A BPJ{$A `Î �$7;k 3 ^d? 7H&I h7"ZG;
%rLG �< ¸A�$ �U1VE9 [ T?³G �k h7"ZG82 B�I"OHvH9 [ ��!$ FZ9< "@ 3kA B�C'D
W? %&'G B"NQ;HwA [ ��GA �7�$A `"NC!$ [ �sZ'U? F9·02 BEZ'!$ �A; F9 "c�0]
W? " �9"I cR&2 %&'G ÂSÖX F9A ÅPOHvH9 �wA F9 "Y! "9A PI$� �wA F9 "D7"Z2� "9
EZD< 8{A B�C'D EZ'@$ ;HwA " c�G< %? BPw7"�!$ ;HwH!$ ¬L2 ~0! B;HwH!$A EZ'!$
�gQ �k M"{A MA< <8r9 .;HwH9 "D³2 ��kA EZ2< "D<4 q7"rO ��"�I$ h7"ZG; bO SY�J?
�kA B.;HwH9 HY2 EZ'G "94 PQA �fZ!$ 598L@$ �=9 ^2gV �7"Nvk \"0{ q7"rJ!$
B" c6"0{ ^C0! q7"rJ!$ �gQ �< h7"ZG; ;E2 BMA�$ <8r@$ �vH9 598L@$ �gQ �vA ¸A�$
qH{ EZ'!$ "DfUO$ $�k �!g_ "YD< �ED FdDA BEZ'!$ [ EZ'@$ ;HwA �78G \8V "Y=Z!A
;HwA bO %!8D �< "=01O WJI BEQ$HÒ A< 7"Z2< �$7;k �"DfUO$ $�k "9< B;HwH1! 5_789

|%0!8U!$ $gQ 5d [ �HOl"=G ¬=_A �H0QA �H! �E=6A BEZ'@$
z cR�"{ }"w< B"Y1#ND PU!$ 7"Z2�$ 51O FO h7"ZG; "=!³6 $�¡2 B50w7"�!$ `"0]�$ "9<
%? B"Y? 5Y0r] `"0]< FO 7"Z2�$ 78&I �< �7AÀ!$ F9 ~0! �k B51J!$ �1I "D< �H_< 8{

$"



h7"ZG; PD7

bO �01O 51"V 51O FO A< B"Y02 %#N@$ M"NZ!$ bO h$g!"? 51"V 51O FO 78&I 8{
%"V "D<A B�R@$ qEZ2 �!¶< �< �0mU6³2 Bh$g!"? EZ'!$ bO %"V "D<A BTN6< HdD
7"Z2< �!¶< �< �0mU6³2 BEZ'!$ �A; SCi!$ �� TN6< HdD bO B�"Cw�$ y�"LV bO
�HvH9 "Y1JiG �"Cw�$ 7"Z2� 50w7": c3H< h7"ZG; n1m06 �!� �9A |�"Cw�$
q8V$H!$ B�"U!³C9 ��k "=9"9³2 B�{8A º ;HwA �!� jk cR0r6 g�U06A BPJ0rm!$ S1J!$
h7"ZG;A Ê´7"�!$ [ h"OHvH9 "D7"Z2� %Q zPQ �E:�$A Ê5{;" "D7"Z2< %Q zPQ
$�k " ÂNO �d2< �< %r{4 zMHLG B�7H&U!$ �¶8r9 ÄULG "N_ B50D"#!$ bO jA�$ �8LG
"YG< WrI< �<A B�!g_ PQ  0V F9 �7"Z2< [ E D< �< niG B50w7": `"0]< �"=Q �"_
5�9"¦!$ qEZ'!$ "9< B�HvH9 "Y1?"LGA 5{;" 5dv$H!$ qEZ'!"2 |.�9"� "YG<A �v$A
�<A B"Y!"#9 bOA �7"Z2< 8J? 3k S1JG 3 Pw7"�!$ S!"J!$ �< P=JG $gQA BPI$� M"J'D"2
EZ'!$ W? »w FO q7"rO "YD<A B;HwH!$ bO PN1O [ 5L?"6 uoHvH!$ �<x 5L0Ld!$
�O8U?$ (u�°!"G8Gkx B�7H&U!$ nQg@$ $gQA B�! " cJrIA �8J? 59H1J@$ `"0]�$A c3A< �H1J@$
h7"ZG; FÒA BÐdI 3 h3"Z]k [ $HJ{H2 B�HX8d@$ 5'6R'!$ �02 �J?"IA h7"ZG;
H! �k B" c98Q "Y98YG �D< �{$H!$A "YUN0{ 52EJ@$ jk ;EGA WU!³C@$ %dG º §8 �<
"D$H{ ^D"_ H!A BPY!�$ �"N�!$ jk "DELU2$ "@ B5Ld!$ 52EJN1! 50J0rK 5106A "=G8! �"_
59RO "YC'D [ ^1Nd! B5L0Ld!$ jk �rm!"? ÄNIA Bnw$H!"_ "YU'0ÒA �;·I 527"J!$
FO ´7": �"Nv jk "D7"LU2$ "9$ BPY!�$ �"N�!$ jk `"iU!3$ %r{ �!� "=N1J!A B"Y{8

|�I;HwA �UNZVA º [ �Z�U!$ jk TO;³2 B\$Hd!$A %LJ!$
B;HwH!$ jk 7H&U!$ F9 ´AE�1! $ c80YNI B7"Z2�$ F9 }�"Z!$A §;"&!$ W? °00NU1!A
oH1G PU!$ PQA B50{"'I$ A< 5X;"V 7"Z2< jA�$ ztRX ��$HK [ 7"Z2�$ h7"ZG; nIEG
F9 \$Hd!$ bO q;7$A h"_EV 5r6"=N? EZ'!$ [ �HLI PU!$ �< B´7": F9 50I¥ "YD< "=!
5'�"m!$ B5m1U�9 5�9"� PQA Bq7$Ed!$A 5d�$E!$A SJm!$A hH&!$A �H1!"_ B´7"�!$
�� \E2 q7H&_ BjA�$ 5'�"m!$ 7"Z2< F9 "Yr_ED PU!$ PQA B5J=m&9 7"Z2< 50D"#!$

�HKR2< 5GE D jk 5rC=!$ �O .50!"#94 ×'! �LD �< "=G<7 8{A z.�°!"G8Gk4 5NwEI [ .50!"#94 %0{ (

eDE2�$A B§H2 �"=2EO �g!$ nQg@$ bO 5!381! .5G7H&I4 MHLD �<A BbO�$ %#@$ jk 5rC=!$A %#@$ [
5GE =!$ bO 5!3;  !"#$%&' ( SY!HL? �=00JI jk �AEm�G .�°!"G8Gk4 HQ $ c8V$A "c '! �H1NJUCG �k

|E:©$ T=J@$ bO 5!3;  !)*#$%&' (A 50DHKR2�$

$#



5#G8d!$ 5'C1'!$ �G7"I

5#!"#!$ 5'�"m!$A |�!� %_"] "9A B\E2 �&DA �"CDk �&D �$H0V q7H A< BWV"=w
~'=!$ FZ!A Bq;$7�"? 5r_E9 3A `"0]�$ F9 q;"'UC9 ^C0! B5GEm2 A< 5G°GE� 7"Z2<
PU!$ PQA B50!A< 5m0C? 501w 5dv$A "YD³? 7"Z2�$ �gQ l"UNIA B"YI$� F9 "Ymr=UCI
5_Ed!$A �!"Z]<A ;$8U93$A ~'=!$A º qEZ'_ B�0d&!$ "Q"=JN? 501LJ!$ q"0d!$ �!·I
8&LG �Dk M"L2 B7"Z2�$ �gQ [ h7"ZG; %�6 8{A |"Qs�A �"9°!$A ;8J!$A "YO$HD<A
MHLD "9 HdD bO ~'=!$ [ "YD< 50J0rK "YDHZ?A B"YX8dI qH{ "=02 Â�< q°GE� "YDHZ?
%LJ!$ Ï 5NCIE9 ^C0! "YDk M"{A BÉ�$ �J? [ PJ0rK "9 " cvE9 �k A< `"�C!$ �k
%'m!$ %LO [ "YDkA B�N�!$ [ M"Z]�"_ qHL!$ �02 "Y=Z!A B�$HG8!$ Ï EJ�!$ h"0?³_
�k MHL02 B7"Z2�$ 51O jk ;HJGA B"Y02 EZ'G 3 WV 8]$E!$ %LO [ PQ "9 HdD bO
~'=!$ M"J'D$ FO q7"rO "YD¡2 B~'=!$ s� 51O n1mUI 3 50D"#!$A jA�$ 5'�"m!$ 7"Z2<
"ND¡2 5GEm'!$ 7"Z2�$ "9< B�J? F9 "Y�J? h3"J'D3$ n0_EIA 50w7"�!$ h$EX·@"?
�k B502"Z!$ "YU1O %LJ!$ �< F !$ ³m�!$ FN2 .50OHvH9 y�"LVA 5m0C? ��"rK4 %#NI
�!� bOA B"YOHvH9  0V F9 3 BÌ'D %J2 PQ  0V F9 qEZ'1! 502"_ �1O %LJ!$
ÄULI A< �8VA EZ'!"? »'I ^D"_ $�k "N02 E =!$A 5GEm'!$ 7"Z2�$ �$EJU6$ niG

|;HwH!$ jk 7H&U!$ F9 Pm�U1! "=10r6 �!� B50w7": 51O

.9(9G12' H *$+

�gQ 51O �H_< 3  0d? Â[ "9 %_ 50OHvH@$ "YUL0LV §H'I qEZ2 bO hE#O $�k B%w<
P=O< Bº qEZ2 �7"Z2< W? 8w< PD< �{$H!$A BS!"J!$ [ $ c80VA ^C! PD< ^N1O BqEZ'!$
7H&I< "9 %_ �HdI "YD¡2 Bq°0NU9 5dv$A qEZ'!$ �gQA B�̈"=U9 3 %9"_ ;HwH9 qEZ2
��G ;HwH9 P=Z!A ÊÌ'D F9 "YUmr=U6$ PD< MH{< %Q ÊP=I`"w FG< F9 BM"N_ F9
�0mU6< �0Z2 B�=9 s: S1J!$ �< Wr!$ F9 �k �L=!$ 59RO ��!$A B"=G<7 "N_ ;;�GA
"Y=Z!A Ê50w7"�!$ `"0]�$ F9 h`"w "YDk MH{< %Q Ê�{"D "D<A %9"Z!$ qEZ2 t$8dU6$
F9 �!·9 �{"D Pw7"�!$ S!"J!$A Bh"6HCd@$ 7"Z2< %#9 qE� bO $ c8?< ¸ Em�I 3
F12 B�J? jk "Y�J? 5&{"D $c7"Z2< A< `"0]< �Nw< "NY9A B;A8d9 "Y=9 %_ `"0]<
"Y02 M"i9 3 5m0C? qEZ'!$ �gQ �< jk $gQ BPQ"=U9 R!$ %9"Z!$ qEZ2 �0!³I jk >1?<
PDkA Bh3"NZ!$ �0Nw bO cR"V $c8V$A $ c;HwH9 %#NI "YDk  0V F9 Bn0_EIA �0!³U!
%9"Z!$ 7H&I< 3 PDk M"LG �< FZNG 3A B"c�0] "Y02 8Gl< A< "Y=9 �LD< �< �0mU6< 3

"%



h7"ZG; PD7

"Q8w< PU!$ PQ"=U!$A �L=!$ qEZ2 bO n1C!$ M":;¡? %? B51&d9 qEZ'? PQ"=U9 R!$
51&d9 "Y=Z!A B"cr16A " c98O %#NI 5!A8J9 PQ"=U9 R!$ %9"Z!$ qEZ2 ^C0! �k BÌ'D [
�L=!$ 7H&I< "NDk PDk ~ZJ!$ bO M"LG �< nw$H!$ %? B;HwH9 %N_< PQ $ c;HwH9 %#NI
�LD 3 %9"_ ;HwH9 qEZ2 ¸ yrCI S! H!A BPQ"=I R!$A M"NZ!$ F9 8d!"? PQ"=U!$A
B5J=m&9 3A 5X;"V qEZ'!$ �gQ ^C012 ��kA B" c&{"D Ì'D fUO< �< ^JmU6$ "@ B�02

|50!A< 5m0C? 5GEm2 "YD< 3k TLrG 3A
B"Y! %"V HY2 "9 50Q"@ �!H&V oHvH? 7H&I< "9 %_ �k z^1{ $gQ 7ELI �k
7H&I< WV cR#N2 B`Ë!$ $gQ bO §;" HY2 `Î qEZ2 [ FN�U9 MHNd9 %_ A<
M8O< �< �0mU6< R2 B�EZ'? 5L1JU9 ^C0!A "YO�:< S! 5U?"X 50Q"9 7H&I< B 1#@$
BWUN�"{ �A"CI tR#!$ �"G$Al �<  1#@$ 50Q"9 [ 7H&I< "D<A B"cD"&LD A< q;"Gl "Y02
FN�UI "YI8wA %9"Z!$ qEZ2 jk h8O $�¡2 |50Q"9 %_ [ $gZQA B 1#@$ FO �0d $gQA
$cELU'9 " c&{"D �"Z! ;HwH9 s� %9"Z!$ �"_ H!A M"N_ ;HwH!$ �� Åq7AÀ!"? ;HwH!$
A8rG 8{A B�'GEJI ;Ei9 F9 �< Bº qEZ2 h$� F9 �l3 º ;HwH2 |�1: $gQA B8wH@
B`"0]�$ E�"6 [ 50Q"@$A ;HwH!$ W? °0ND "=D< �rr6 BSQA �!� FZ!A B5m!"¦9 MHL!$ $gQ
BE9�$ "DE?8I $�k "9< Bº 50Q"9 FO ;HwH!$ %&2 �"Z9k ;"LUO$ bO q;"J!$ "=1NdU2
PU!$ q80VH!$ qEZ'!$ PQ º qEZ2 �<A Bh3"NZ!$ �0Nw MH&V [ �HLI º 50Q"9 "D8wA
qEZ2 %&2 FZNG 3 "N_ B50Q"@$ FO �1&2 FZNG R2 BPI$� MHNdN_ ;HwH!$ FN�UI
�! 8Y9 S1CD< ~G8L!$ %0!; HQ Bº ;HwA bO MA< %0!; $gQA B%ri!$ qEZ2 FO �;$H!$
|%0!8!$ 59"{k [ µ"�!$ �r0&D �"0r!$ $gQ 8JGA Bº qEZ2 5!"< �"0r? �NO;A h7"ZG;
�̈"X %0!; ¸ �"_ B"YU1O FO �d'!$ jk º qEZ2 �HY'9 [ E =!$ F9 ^1LUD$ $�k
jk P={H'G "9 M"NZ!$ A< 50OHvH@$ 5L0Ld!$ F9 "Y! �< MHL!$ yr6 8{ Bº ;HwA bO
%"V ;HwH9 FO �< B"Y! `�_ 51O FO Â¸k h78 �HZI �< 3k FZNG R2 B8V s�
%"V Ø�J!A BFÒ< "N9 S O< Ø�J! zMHLG %�"{ Â}Ã7A B"Y02 %#N@$ M"NZ!$ bO %J'!"?
eG78U!"? h3"NZ!$ }"CU_$ bO qHL!$ �gQ %J!A Bº jk "Y'0v< PU!$ h3"NZ!$ bO qHL!"?
;HwH9 º q8V$H!$ 5Yi!$ FN2 B3 FZ!A BÌ'D [ h3"NZ!$ �gQ 7H&I 80!HU! 502"_
5Yw F9A BeG78U!"? M"NZ!$ }"CU_$ %_ §H'I %J'!"? %9"_ ;HwH9 qEZ2A B%J'!"? �1_
%?"{ HY2 �̈"=U9 HQ "9 %_ �< �k B50!"UU9 h$;"G°? PQ"=U9 R!$ y0LdI FZNG ~0! 50D"X
PQ"=U9 R!$ jk eG78U!"? MHH!$ �0mUCG "c0Q"=U9 $ c;HwH9 �³? F !"2 B" cN�$; q;"G°1!

" 



5#G8d!$ 5'C1'!$ �G7"I

50OHvH@$ 5L0Ld!$A B51O ^C0!A "c�0] ^C0! qHL!"? PU!$ 51J!$ $cs:<A B�{"=U9 FÒ
PQ"=U9 R!$ %9"Z!$ qEZ2 ´�HND HQA B;HwH9 Í"2 ��k Å%J'!"? 51O n1mUI "9 qEZ'!

|"YU1OA
 !"X %0!; ¸ �"_ B%9"Z!$ qEZ2 bO cR"V PU'&? �;HwA 51O FO ^&d2 $�kA
[ ¸ %#N@$ M"NZ!$ Ì'D ^d=9 ^=Z! Ì'D y!": ^=_ H! P=D³? �!� Åº ;HwA bO
;HwHN1! 5' 3k M"NZ!$ "9A B" cN�$; s�!$ jk �iUI q;$7�$ �k  0V F9 BqEZ'!$ �gQ
"Y! h;7< ^=Z! Ì'D h8wA< ^=_ H12 B�I$� ;HwH!$ y1: F9 »G< �L1�2 B�! M"VA
MHL!$ FZNG 3A BÌ'D y!": ^C! PD< bO %0!; �!g2 B�{"D P=Z!A B;HwH!$ M"N_
3  0d? �J? FO "Y�J? 51&'=9 �"9°!$ `$°w< �¡2 B�©$ "D< "9 bO " cN�$; h8wA PDk
ELU'9 Á �̈¥ %_ [ �A8G PZ! Á ;HwH@"2 B�Lr6 �g!$ �"9°!"? Ç"d!$ �"9°!$ y1JUG
[ $ c8G8w " cL1: y1:< ^=_ $�k 3k "9 "c=9l �$A8!$ �0mU6$ R2 B�L1�! �lR!$ %J'!$ ~'=!
" cN1O �!� ^N1J! ¸ ^D"_ H!A B;HwH!$ [ Ì'D ×'d! qHL!$ �gQ %#9 Â�8! ~0!A B�̈¥ %_
y!": ^C12 ��kA B"YN1O< �< �A; EZ'9 ;HwH9 "D< "N? Â[ 8wHI 3 "9 qH{ �¡2 B"c=0LG
º �A; �E:< 51O F9 A< �8!$HI F9 8NUC9 �;HwA �k M"LG �< FZNG 3 SX BÌ'D
"9¡2 g̈�=0VA BM"NZ!$ qEZ2 bO 51"V �HZI �< 8? R2 51J!$ �1I FZI "NY9 �D� B c3"N_
51O FO h78 �HZI �< A< Bº �HZU2 B519"_ "YC'D h8wA<A B"YC'D h8wA< �HZI �<
PU!$ 51J!$ ~0! "=Q }H1m@$ �� B5G"YD s� jk %C1CU!$ �=UNGA B5!³C@$ ;HJU2 B�E:<
PQ 51O 8=O �H{H!$ F9 8? R2 BÇ"d!$ [ �;HwA ×'dI PU!$ %? B¢"@$ [ P=I8wA<
$ cp"r9 "c_$7;k º ^_7;< 8L2 BEZ'!$ F9 ´E:< �< �A; ~'=!$ ^_7;< "N_ $gZQA Bº
�k |EZ'!"? "cZCNUC9 P�"L? �9 yLd9 ;HwH9 jk ^¦1?A B�;HwAA �EZ'? PU{RO [

|�UL01: [ º �?"K PQA B^L1: g=9 Â[ 5X8d9 º qEZ2
}"Y6�$ FO "YU?$E� "=0=¦I 50OE2 %�"C9 F9 5!;�$ �gQ [ " ÂNO "=QÕ"¦UD FdDA
�0_ �78D 3 $c7EZU9 " cL1: �$A8!$ 7H&IA B�I$� ;HwH@$ t$8Vk M"NUV$ %#9 B"Q8LD [
�wEG "N9 B�C'D [ "9 %_ �78G EZ'@$ �< h7"ZG; ;"LUO$A BHQ HQ ;HwH@$ �J9 TLrG
º qEZ2 [ E =!$ �dDA B�s� FOA $gQ FO ¢"¦UD B7HJ] R!$A qHL!$ 7"ZDk jk
�{$H!$ Êq°0NU9 501w 51&d9 "YD< �0d %Q B5XR#!$ �U!;< h7"ZG; "Y01O P=rG PU!$
B51O jk �;"=6¡? s¦U@$ ;HwH@$ sC'I q7AÇ "Y02 %�"2 BM38U63"? 5rCUZ9 "YD<
BsC'I �A8? s¦U@$ ;HwH@$ PL? 3kA B%1J!$ 51C16 [ jA< 51O 8=O �H{H!$ q7AÇA

"&



h7"ZG; PD7

�gQ MA"=UG h7"ZG82 BjA< FZI S! 3kA BjA�$ 51J!$ �gY! ;HwH!$ }"iGk q7AÇA
 0V F9 <8r02 B50!A< "QfUJGA �H0678@$ �H0IHQR!$A 5'6R'!$ "YDH_ "N_ qEZ'!$
50Q"9 bO "=IEYÒ�A B\"=!$ %_ "Y02 �HU63 �!g_ ^D"_ H!A B51&d9 "QfUJGA B$HYUD$
[x MHL02 �{$H!$ $gY? ELG �C'D h7"ZG;A BWUi0U=!$ WI"Q ;EG �{$H!$A BPQ "N_ º
TU9 P=Z!A B�02 qs#_ $c7H9< %Yw< PDkA BPQ"=U9 R!$ SY2< 3 PDk %w<4 zu !"#!$ %9³U!$
5K"V�$ �"NI �< SY'!$ yV ^NY2A B"Q7H&I< PU!$ h3"NZ!$ �0Nw bO %"V �D< ^N1O
H!A $ �8w 501w �=O qEZ2 bO ^1&V 8L2 B�#9 �̈"=U9 ;HwH9 bO �=UN9 PQ"=U9 R!"?
5LV q7H ^C012 B8d!$ $gQ jk 5&{"D qEZ'!$ ^D"_ $�k zMHLD |.$ �8w 5&{"D "YD<
51Nw PQ §;< q7"rJ? A< B�=O FdD "=IEZ2 PQ "NDkA HQ "N_ �U2EJ9 "D80'I PQ"=U9R!
%LO %J2 qEZ'!$ �1I �k �< Bh"'&!$ F9 $g_A $g_ �! �³?A ;HwH9 º �³? "=9"ZV<
B51&d9 "YDk MHLG �k h7"ZG82 B�0mUCG "N_ PQ"=U9 R!$ %9"Z!$ %LJUG �{"D �̈"=U9
�=O "=IEZ2 "9k ByV ;HwH9 º HQ �g!$ B�HvH@$ $gQ �¡2 B"YOHvH9 W?A "Y=0? ¬1�G
"�01_ $c7"YÒk PQ"=U9 R!$ 5L0LV FO "DEY I ^D"_ 3kA B�? " cY0r] T=J9 A< q7H ^C012
Á ;HwH!$A EZ'!$ W? 51&!$ �m{ 8{A Á h7"ZG; FZ!A B�0d s� $gQA B"=1{ "N_
�k �!HL? HQA B"YC'D³? 5N�"{ `"0]< "Q7"rUO$A h$;HwH@$ �HvH9 7"Z2�$ �vH! Emv$
%0rC!$ 8YNG B"Y�HCGA "YiU=G �g!$ M38U63$ W?A "Y=0? �1&'?A B51&d9 º qEZ2
�NUiN1! " c&0��I A< B¬=_ MHLG "N_ "�G7AÇ " cNQA A< 5GEZ2 q7H ;Ei9 "Q7"rUO3

|%GA"{< F9 �!� jk "9 A< B�H0O"NUw3$ MHLG "N_
Å"Q7"0YD"? 5!;�$ �gQ h7"YD< 8L2 B5XR#!$ 5!;�$ 59"O; qEZ'!$ �gQ ^9$; "9A
7H&U9 MHNd9 �< BqEZ'!$ ~=w F9 MHNd9 º qEZ2 [ FN�U@$ ;HwH!$ �³? �!�
$�¡2 ^dvA<A "Ql"0U9$ "Y=O M$l 8L2 B"YOHvH@ �LV q7H qEZ'!$ ^C0!A BnCd2
"N02  dr!$ WJIA B52"C9 F9 "YI"OHvH9 W?A 7"Z2�$ E�"6 W? "9 %#9 �=0?A "Y=0?
g̈�=0V %0{ B�HvH9 "Y! ^rX $�¡2 B7H&I ;Ei9 ^D"_ A< B" �LV �HvH9 "Y1?"LG �"_ $�k
^rX 8L2 Bº ;HwA ^rX $�k z�E:< q7"rJ?A B"=98{ "N_ �! PI$� MHNd9 ;HwH!$ �k
A< ×1¦2 BPJ{$H!$ ;HwH!$ jk 7H&U@$ ;HwH!$ F9 M"LUD3$ "9k B�! nw$A ;HwH!$ �<
"9< BS1CD< ~G8L!$ %0!; bO �;7 [ P=GH_�$ "9HI ~G8L!$ �!� bO �ÂrD 8{A B5m!"¦9
n1mUI ^C012 BM38U63"? 5rCUZ9A 5&{"D º FO "=IEZ2 ^9$; "N2 BPD"#!$ %0!8!$ FO
HQA B"Q7H&UG �g!$ PQ"=U@$ ;HwH@$ FO 78&I �< �=NG "9 ~0!A B50Q"=U9 3 �1O

"'



5#G8d!$ 5'C1'!$ �G7"I

R2 B !"#!$ %0!8!$ FO "9<A B80{ %_ F9 ;HwH!$ y1mGA 8d!$ P'=G SZd? "Q7H&UG "NDk
SUG 3 M"LUD3$ $gQ �< �k ÅPQ"=U9 R!$ ;HwH@$ jk PQ"=U@$ �;HwA F9 M"LUDR! ¹HC9
PQ"=U9 R!$ qEZ2 MH&V 5m6$H? %? B�;HwA bO 501J!$ <8r9 y0rmU? h7"ZG; 8=O
FO PIEZ2 ^D"_ $�¡2 B50Q"=U9 3 519"_ "YL1: �"Z! �C'D y1: �"_ H! �̈"=U9 EZ2 [
y!": �H_< 8{ PD< 3k �=9 ÖyrG S!A BM38U63$ %m? 8L2 B50Q"=U9 3 ^C0! PQ"=U9 R!$
Ù"c0Q"=U9 Ì'D ^L1: B50Q"=U9 7"Z2< bO %"V �̈"=U9 ;HwH9 "D<A �H_< 8{ �< BÌ'D
�H_ �< B"Y01O P=r@$ 5m6$H!$ "=1m?< TU9 h7"ZG; %0!; �wEG �{"=U!$ $gQ %#9 jk
�"9°!$ �"CLD$ qEZ'? h7"ZG; �"JU6$ 8{A B50!A< 5m0C? 51&d9 PQ"=U9 R!$ qEZ2
5 d1!$ jk �"Z9�$ %LD �D< A< B�1C!$ "Y9$8�U6$ PU!$ �"Z9�$ qEZ2 FO B5G"YD s� jk
P9EG 3 �10!82 B�L1: º ;8i02 B�;HwA `"LrU6$ §H1�@$ "Y02 �0mUCG 3 PU!$ 50I©$
nGE� 7H&I $gQA B;HwH!$ [ � 'VA �9$A; sC'I jk %? B§H1�N1! 5G$8? h"rXk jk

|�! º ×'d!A §H1�@$ �$A8!
fUJ0! TUV EG8{ ÚE ÃV �8=O º �¡2 zº 50Q"@ h7"ZG; 7H&I �!g_ nGE�A
FZG S! H!4 �Dk TUV %? ."Y!H1J9 jk 52"v�"? 501O"'!$ 51J!$ 5?"#N? �I$� jk 52"v�"?4
¬L2 ~0! B`Î %_ º 5GEV MA"=UIA .�0!k qHL!$ �1I 52"vk FZ9� B" c&LD h$g!$ �$8Ok
�¡2 Åh"{H1�@$ h"0Q"9A B50'C12A 50v"G7 .5N�$8!$ y�"Ld!$4 " c�G< %? B"c=ZN9 �$ED "9
"YDk %w< B"YJD" ��k HY2 B`"0]< h"0Q"@$A y�"Ld!$ �gQA B" cJ0Nw `"0]�$ �D" º
�"_ 8L! B"=1LO bO "YvE2A B�!g_ �HZI �< ;$7< �g!$ HQ º FZ!A B5G7AÇ "=! A8rI
tR#!$  1#@$ "G$AlA B5GA"CU9 ¬0d@$ jk °_E@$ F9 q8UN@$ ±Hm�!$ %JiG �< [ $�EV º
"@A B" �LV �7"0U:$ $8� B7"U:$ "N12 BS!"J!$ y1�G 3 �< [ $�EV �"_ "N1#9 BWUN�"{ 5GA"CU9
B5dG¯ qs#_ T=J@$ $gY? q;7$H!$ µH&=!$A Byd!$ s¦UG �< �H: R2 B"cU?"X º �"_
5=6 g=9 5"�!$ �1�"67 [ q;7$A PQA B�gQ 5GE =? h7"ZG; y1JI q8] bO M8I
B" cN =9 cR9"_ �rQg9 "Y02 F1O< PU!$ nUZ!$ �A; Bh"v$�O3$ bO �;A;7 [A B()ª-
()�+ 5=6 [A BW=6 PD"N#? u.M"L@$4HQAx nUZ!$ �gQ F9 MA�$ }"UZ1! ��D %r{A
.7$HI$7A�$4 56A"C{ F9 h7"ZG8! yG8 ~0CL! 5!³C@$ �gQ bO 7A8G }"U_ EYÒ
8=O �O �?$E!$ �EL!$ [ ql7"? "Q8iD B5NG8{ M"V %_ bO 5GE =!$A B+ # &"( }�$ HQ
[ "QEX< bO "=!8G �C'D h7"ZG;A B��!$ 8!HI "Q8iDA B7H_EIA; 3HLDA hHZ6 ~0DA;
�gQ [ ��!$ 5O"mU63"? �< ^NZV ^=_ $�k4 zu !"#!$ %9³U!$ [x MHLG  0V 52EJ@$

"(



h7"ZG; PD7

5J0rK PD"mO< �HZG 8{ " cY!k �< ¸"r? Em�G �"_ �D< s� nrC! �!� ^D"_ "N2 B`"0]�$
�<E!$ $gQ �EZ'! �EO "N1_A B�HZG "9 �vA< ¸ A8rG "N02 TUV ¼m:<  0d? PQ
�k Á �! 7HC0@$ F9 �³? �$�O3$ bO " cN�E9 P=UG<7 Bq78L!$ �_ �!k [ " c'D¥ 7H&U@$
~ZJ!$ bOA B$ �8w S0 O �"0r? �_7;< PD< 8LUO< "N02 TUV ¼m:< P=1JiG �< Á `"]
P=J=LI "YUG<7 BoHvH!$ 5G"¦? "Q7H&I< PD< 8LUO< PU!$ `"0]�$ }H ^YwHI "N1_

|.¾
" cL1: 5L0Ld!$ ^D"_ $�k BnQg@$ n0_EI [ $csr_ $cEX< 5GE =!$ �gY! �< �ED �!� bOA
�< º 7A8L9 [ �"_ 8{A Bº E9< F9 50I¥ "YUN0{ "NDkA Bh$g!"? 5N0{ "Y! 8JG S12 B$�EV
"NY9 "Y02 ��D �< "=UO"mU6"r2 ��kA BMHL!$ 7EZGA h7"ZG; MHLG "N_ "Y�0LD 7ELG
Bº jk 52"v�"?A "YC'D [ 5=ZN9 "Y=Z!A B"=0!k 52"v�"? 5G7AÇ "YD� B5G7AÇ h8?
~0!A BEZ'!$ §8A 5L0Ld!$ 50Q"9 MA"=UG  0r�!$ oAE!$ �E'? 8G·@$ �Z!$ ��!"2
8JrUCG �$ �01O " c9HUd9 �"Z2 B5L0Ld!$ [ ��G �D� 3k EZ'!$ §8 [ h7"ZG; ��G
B5L0Ld!$ 7ELG HQA º �{H9 ~'D �LG PZ! B�!"�!$ EZ'!$ jk >1rG TUV 5L0LV %_
59RO oHvH!$ fUJG ~012 B50JvA 5L0Ld!$ ^D"_ $�k �E:< 5Yw F9A B5Yw F9 $gQ
WJUG �J9 %0ND �< %rL2 ByG8&U!$ jk "=? %0NG PI$� 7HJ] �=Z!A B"YLG8&U! 5N6"V
"Y! oHvH!$ 5rV"&9 �¡2 5X8d9 5L0Ld!$ �< "N_ �k B�;": s� �D< FL0UD �< "=01O
"=G8! �=U9$ 3kA B" c{;" cR9"_ �H_A B"YJv$A 52EJ9 ÄULI "Y? 5L#!"2 B�!g_ 5X8d9
W?A %LJ!$ W? �< "J̈0Nw W=X3$ T=J9A BoHvH!$ �"Nv º §8&2 B5L0Ld1! 8=6 %_

|º �= F9 "NYD� 59`R9A 5r6"=9 5L0Ld!$

 $(:2CI' J1"<12 *%+

z�C'D M³CGA S!"J!$ ;HwA jk %LU=G B�{8A º ;HwA jk h7"ZG; ÛNmG �< 8J?
ºA B5=ZN9 `"0]�$ �gQ c3A³2 B}"r6�$ �8LGA B}"iG�"? n0i02 Êq;HwH9 h"G;"@$ %Q
501J2 qH{ n1mUI 50!"J'D$ qH{ PQ 56"V qH{ [ �k SX Bh"=ZN@$ t$8Vk �0mUCG
��kA BEZ'9 EQHw PD¡2 BÂ[ ^C0! 501J'!$ qHL!$ �gQA Bh"6HCd@$ 7"Z2< "Y02 s#I
[ �7H&I< "9 bO h$g!"? cR"V " cNCw "9k �HZI 8{ "YD< bO BP=O 5w7": PY2
Ì'D [ ~V< PDk ÊPQ "N2 zTN6< HdD bO �01O %"d!$ º �HZI A< Bh"6HCd@$
Bº bO 7;" HY2 "�0J0rK %0@$ $gQ �$; "9A B50NCw `"0]³? ;"LUO3$ jk "�0J0rK cR09

")



5#G8d!$ 5'C1'!$ �G7"I

¸ �< P=N1JI PUJ0rK �k |�7"Z2� 51?"L9 `"0]< y1: �HZG �< 8? R2 §;" ºA
Â[ t8dI "Y=0? "N02 5'1U�9 �"Cw3$ �gQ �<A BP? ¬0dI �E:< " c9"Cw< �<A B" cNCw
B�RV�$ h3"0:A \$Hd!$ `"m:� �©$ 8J? hE#_< F12 B" c93¥A h$g!A 5'1U�9 h"_$7;k
F9 �H�!$ ;8rI B%LJ!$A qE_$g!"? "YUJw$E9A B�Jr? "Y�J? \$Hd!$ 5Jw$E9 �¡2
°0NUGA B"Y=0? "N02 h"6"CV�$ §"CI"? 5 L0!$ °0NUI �!g_A BÌd!$ �$7;�$ [ ³m�!$
º ~0! �< ^N1O 8{A "Y02 ¼m:< �< FZNG 3 F�$E{ �gQ Bh$7H&U!$ }$Emv"? �"=@$

|" cO;":
7gV %Z? �7"Z2< �w$7< �< niG "=Q ÊHdD �< bO FZ!A B��k q;HwH9 h"G;"@$
F9 º FO 78&I "NDk �7"Z2< �¡2 B$c°0NU9 " cdv$A �$7< "9 bO PLG8&I �ULG TUV
oHvH? 7H&UG "9 7"Z2�$ h"OHvH9 F9 t8dG "NDk ºA BoHvA F9 "Y02 "9  0V
A8rG "9 P{"?A BnCd2 ;$8U9$ "YD< jk �wEG `"0]�$ [ " cdv$A �7H&I< "9A Bs� ~0!
Bq7$Ed!$A SJm!$A 5d�$E!$A hH&!$A �H1!$A `H�!$ z�EZ2 FO 7;" HY2 \"CV�$ [
"Qg�I<A BPJ0rm!$ %0@$ �!g! ³m: "Y'0v< 5�9"� 7"Z2< B50I$� h3"J'D$ �gQ %_
5G"� F9 "Y! ~0!A B"YY?"�G `Î �"Cw�$ [ ~0!A B�"Cw�$ h"0Q"9 52EJ@ " c6"6<
8JrUCG h7"ZG82 B�!g! " cJrI q"0d!$ [ P'{$H9 �0_³2 7"�!$A �2"=!$ jk �;"]7k �H6
Bh3"J'D$A h"6"CVk " cJ0Nw "YDH_ �9 .50!A�$ h"0'0Z!$4 PLrUCGA .5GHD"#!$ h"0'0Z!$4

|º §8 jkA q;"@$ qEZ2 �HY'9 jk $ c8=UC9
B;$8U9R! 8V �vA %0dUCG �Dk  0V F9 7$8L@$ 50Q"=U93 5068=Y!$ q;"@$ �gQ
8=O �LI 3 510�@$ �¡2 BMHLJ@$ ;$8U93$ 3 %0�U@$ ;$8U93$ bO "=Q MHJG h7"ZG;A
8d!$ }HwH? SZd!$ �0mUC02 %LJ!$ "9< B\HCd@$ 3k %0�UI 3 "YD< �k "Y10�I [ 8V
Bq7AÀ!"? q;A8d9 5NX F9A q7AÀ!"? 51Z�U9 %J'!"? q;HwH@$ q;"@$ �< S1O TU9
`$°w< A< q;E2 EQ$Hw �"=Q ~012 B50Q"=U9 s� `$°w< jk 5NCL9 5068=Y!$ q;"@$ �gQA
s� jk $gZQA FG<°w jk 5NCL1! %?"{ E¦ "NY9 ;$8U9$ %_ �k  0V F9 <°iUI 3
8=Ox q;"9 ;$8U93$A B;$8U9$ `R�!$ �� Å`R: �11�UG 3 `R9 5068=Y!$ q;"@$ �gQA B5G"YD
�! 7A"i@$ SCi!$ ;EmG �EdU@$ SCi!$ �³? 5_EV %_ »'I  0d? u�8LI "N_ 510�@$
5_EV 5_EdU9 q;"@$A B5GE�$; S!"J!$ [ 5_Ed!"2 B5G"YD 3 "9 jk $gZQA B�D"Z9 [ %d0!
qEZ2 F9 ¬r=UCI WD$HL!$ �gQ BWD$H{ 5_Ed1! �pA By1�!$ g=9 º "Y_EV z51&U9
$gQ F9A B.�s¦G "9 �! �EJG S! "@"K �!"V bO TLrG `Î %_ �k4 "Y!A<A Bº ^?"X

"!



h7"ZG; PD7

HQ HQ TLrG uy1�!$ 8=O 5X8d@$x 5_Ed!$ 7$8L9 �<4 "NQ8V< z�"DHD"{ �°1G �HD"L!$
[ 7$ENU63$ jk %0NG HY2 �EdU9 SCw %_ �<4 E:©$A B.�L=G 3A 8G°G 3 S!"J!$ [
FO �JvA F9 MA< h7"ZG;A BPI$g!$ 7H&L!$ �HD"{ $gQA .S0LUC9 ¬: bO �U_EV
WD$H{ �0Nw bO �Hm=I 5XR#!$ WD$HL!$ �gQ |E1Ó_ sX³U? �0!k %A �HZG 8{A B5=0?
�N1O �"_7< S0LG PZ! º jk h7"ZG; ³i1G " c�G< "=Y2 )Bº h"r#? 5U?"X "Y1_A B5_Ed!$
º %J! B"=G78G F9A Ê5J0rm!$ [ s¦U!$ tA8V F9 º h"rX �=NG %Q FZ!A BPJ0rm!$
Ê�E:< WD$H{ "Y1d9 %dI �< SX B"9 "cU{A 5=0J9 WD$H{ 8wHI �< q8V$A q;$7¡? ;$7<

�7�$A `"NC!$ ^DHZI �< WD$HL!$ ¿UL9 bO q;"@$ [ 5_Ed!$ %J2 F9 �"_A
�;"J@$A M"ri!$A `$HY!$A `"@$A `H�!$A ^?$H#!$ �Hi=!$A ~N�!$A h"rDg@$A h$7"0C!$A
[ 5_Ed!$ 501O"2 �dN? "Y1_ ^DHZI B50D"CD�$ �"Cw�$A h"D$H0d!$A h"I"r=!$A
Hm67< "Y2"v< PU!$ 5GEQHi!$ 7H&!$A �HL!$A h"0'0Z!$ �1I F9 `Î �< �A; B;$8U93$
TD<A BPJ0rm!$ S1J!$ [ %d9 %1J!$ �gY! ~012 B50�"� %1O �A;A Bq;"@$ jk �H0678@$A
�dN? `"0]�$ nI7 "NDkA B5G"� ÂÜHUG S! M̈"V %_ bO ºA Bº h"G"� FO ��ZD �< "=!
"9< B�"CD�$ SCwA �$H0d!$A h"r=!$ "Y02 "N? Bs� ~0! h3¥ �"Cw�"2 BqEd!$ �I;$7k
3k ÄULG 3 �RZ!$ �< 8Q"�D FdDA S1ZUG 3 �D< �10!82 B%LJ!$ F9 %K"O �$H0d!$ �<
3 �D¡2 BM"J2�$ �J? [ q7"Y9 �"CD�$ §H'G �$H0d!$ �J? �"_ $�kA B%LJ!$ F9 cR01{
3kA %LO bO M8G 3 �02 "={H'G "N2 Bqs#_ �E:< M"J2< [ q7"Y@$ �1I F9 "c�0] �8rG
�<A Í %LO 3 �< bO M8G �=Z!A BM"J2�$ E�"6 ;"w�A "= V F9 f_< �=9 � V �"Z!
}Ç 5'K"J!$ �� Å5'K"OA 7HJ] �$H0d1! ~0! �!g_ B�02 %NJI PU!$ PQ 5J0rm!$
5GH98!$ q7A81! PÝ7"Q S0!A �"�U_"? 8G³I $gQ �G<7 �< h7"ZG; FÒ 8{A BEZ'!$ F9
�k %? B50I$� qHL? SCi!$ [ �EiG 3 �8!$ �< S!"J!$ $gQ W? WV �< B()ª« 5=6
bO " c�G< yrm=I 5_Ed!$ WD$H{ �< h7"ZG; 8LUO"2 B�J28G �g!$ HQ n1L!$ �"rLD$
B5_EV "YOÉ<A �8!$ `$°w< §;< PQ .50D$H0V "V$A7<4 }"&O3$ [ �<A BPd!$ SCi!$
R!$ "=I"_EV %#9 M"J2�$ �gQ %#9A B50NCi!$ 50D$H0d!$ M"J2�$ �0Nw »'I "YI"_Ed?
50D$H0d!$ o$A7�$ �EdI FO 5X;"V "YD¡2 B±HLC!$ 5_EV [ �"9< jk FG80!$ 8N_ B5G;$7k

|"Q8J? "9A Bªª Bª( h$EL2 zPD"#!$ SCL!$ .5'C1'!$ ®;"r94 )

"$



5#G8d!$ 5'C1'!$ �G7"I

5J]�$ �� �!g12 Bn�g!$ 5G¶7 8=O }EYG %Nd!$ �"_ $�¡2 B"Y? 7HJ�9 s� h$sX³U?
o$A7�$ h$7"0I 5K"6H? �IR�O �EdI %Nd!$ WO jk n�g!$ SCw FO q7;"&!$ 50�H�!$
Å5rI$7 h$�2 [ 5O"C!$ §; »'D "N_ �0?E!$ [ HDH=C!$ q;HO sC'I FZNGA B50D$H0d!$
h3¥ "Y=Z!A B�=&!$ 5r0iO 80LJU!$ qs#_ `$°w�$ 5L0{; h3¥ �"Cw�$ �0Ni2 ��kA
"Z0D"Z0@$ S1O A< �f_ 5!¥ �OHNi9 [ S!"J!$A BnCd2 5_Ed!"? %NJI M"V %_ bO
M"Ni!$ �!� %_A ��$AE!$ �g]A h$H�$ S¦DA �$H!�$ `"Y? �I"2 Û!A B%J'!"? yLdU9
�=O �"JU6$ 8L2 B�"J!$ §Ag!$A Hm67< M$H=9 bO 5i6"=!$ 5'C1'!$ �02 �NQHUI �g!$
5Y0r] �"Cw�$ ^dv< 8{ �k B"Y0!k ¹H1r!$ "Q"0O³2 5'C1'!$ �1I "YI8�D "@"K 50!HLJ9
3k �!g_ �r&I S! "Y=Z!A !`"': 3A �HN� �A; "Y1_ 5!HLJ9 5068=Y!$ M"Z]�"?

|`"2Hw c3"Z]< "Q;7A Bq"0VA qH{ F9 "Y02 "N9 "Y�E2< �g!$ �HC10'!$ q;$7¡?

J/-12' K#$12 *&+

qHm: Hm�G �< B�NCw "Y02 "N? �"Cw�$ ;HwH? �=0LG ;"JU6$ 8{A Bh7"ZG; bO PL?
FG°G"NU9 FGEQHw F9 �< BSCwA ~'D F9 �!·9 �Dk BHQ �UJ0rK bO �d'GA qs:<
�HY'9 [ ~0! B5NCL1! %?"{ ;$8U9$ SCi!$A BEZ'9 ¬0C? oA7 ~'=!$ zFG;"�U9
8{A BSCi!$ ��G " ÂN9 `Î ~'=!$ �HY'9 [ ~0!A B~'=!$ ��G "N9 `Î SCi!$
$g! ÅÌ'DA �EZ2 ;HwA ��!$ $gY? EX³UG �< �A; �"Cw�$ E�"6A PNCw ;HwA [ �]<
SCi!$A ~'=!$ �"_ �kA BeY=@$ ÄULG "N_ �vH@$ $gQ [ 3k SCi!"? S1J!$ PI³G 3
7"Z2�$ %C1CUI �³? ÄLG eY=@$ �¡2 B$ c8V$A $ c;HwH9 �"'!·G W=9"�U9 E9�$ �{$A [
<8r@$ �kA B.�rm!"? j"UI 3 PU!$ h"OHvH@$ W? " c9" D ��'D �< 8V jk4 �" =?
�1U�I �< FZNG 3  0d? "YI"OHvH9 jk "D7"Z2< F9 nQgD �³? ÄLG �7H&U!$
~'=1! "D7H&I FO �"'1U�G SCwA ~'D �{$H!$ [ 8wHG �< 3A 7"Z2�$ FO h"OHvH@$
8=O F9 �GEJU!$ ��G �Dk ÊSCi!$A ~'=!$ �GEJU? h7"ZG; `"w FG< F9A BSCi!$A
SG8O �"_ �kA BSCi!$ �< S1JG �< 8GEG 3A B50d!$ h"=�"Z!$ 5 VR9 F9 3 B�C'D
"c?Ç ~'=!"? cR&U9 �HZG 8{ 5NX F9A BsZ'U1! "cKp �HZG 8L2 BsZ'U!$ bO q78L!$

|.5'C1'!$ ®;"r94A B~9"�!$ SCL!$ .eY=@$ [ M"L94 !

""



h7"ZG; PD7

$gY? �D< h7"ZG; 8LUO$ 8{A BPDHKR2�$ �HC10'!$ �? ÕEG �g!$ F9 yXA< M"&I3$ F9
�g!$ %&'!$ $gQ FZ!A B"LG°02"U0@$ �"{<A 5G;"@$ ¬L6< SCi!$A ~'=!$ W? �"U!$ %&'!$
7"ZDk jk �;·G 8{ B"Z0D"Z0@$ F9 " cOE2 "0wH!H0r!$ F9 %JiGA �$H0d!$ bO ~'=!$ EZ=G
B50D"VAE!$ ¬LCU2 B�$H0d!$ [ 8Q"�@$ \"CV�$ jk %LJU!$ ;7A �"CD�$ bO ~'=!$
F9 FGs#_ �E=6A B%LJ!$ bO %? ~d!$ bO �HLI 3 "YDk  0V F9 "LG°02"U0@$ ¬LCIA

|�!$H{< ~'=? h7"ZG; bO �A;EGA BWUi0U=!$ WI"Q �HwE�UCG 5'6R'!$
PNCw [ �3"V ^C! PD< P=N1JI PUJ0rK �k zMHL02 �78UCG h7"ZG; �< 80?
H!  0d? B$ c8V$A �R_ �HZG "�GEQHw $c;"dI$ �? 8dU9 P=Z!A B5=0'C!$ [ PIH=!$ MH1V
S!�"2 BS!�"? �0!k �rD< P=Z!A B%LJ!"? oEi!$ �$7;k bO �U{< ^C12 PNCw oEw
5�]"D PQ "NDkA B�!g_ PQ "N? ~'=!$ M"=I 3 h3"J'D3$ E�"6A /mJ!$A �Hi!$A
h"_Ed!$A 50Cd!$ 52EJ@$ FO $gQ %#9 M"LGA B"NYKRU:$A SCi!$A ~'=!$ ;"dI$ F9
EZ=G �g!$ Hm67< Ñ"'!< h7"ZG; sJUCG Ù"criO $BE_gU!$A %0�U!$A �RV�$A 5CZJ=@$
~'=!$ ;"dI$ 8_·G �g!$A .5=0'C!$ [ PIH=!"_4 SCi!$ [ ~'=!$ �HZI �< �HKR2< bO
" cQEZ9 "=Q FOgG �D< �{$H!$ Ê;"dI3$ $gQ h7"ZG; »'G �0Z2 ."�GEQHw $c;"dI$4 SCi!$A
FO S1ZUG qs#_ �v$H9 [ BM"d? q8VH!$ y0mG 3 P�"=X �rQg9 �<A �$8wH!$ q;"Y�!
$cl"UN9 "cD"Z9 �02 "Y! WJG HQA BMH1V ;Ei9 SCi!$ [ Þ5Â!"V ~'=!$ Â�³_ SCi!$A ~'=!$
B`$°w�$ E�"6 [ "Y=9 �:< �H=? "Y'�"ÒH? ~'=!$ �HLI  0V4 5GE?H=&!$ q8¦!$ HQ
�02 �<7 �D� ¹"98!$ F9 `°i!$ $gQ [ "YJvA "NDkA B.�1_ SCi!$ [ "YIH{ �U=IA
q"=L!$ §H2A ¹"98!$ F9 `°i!$ $gQ ¬6A [ �< B"YY0wHIA 5_Ed!$ MHrL! S�R@$ �"Z@$
"N1Z2 B�E:·9 �GA"iI jk ¹"98!$ �8L9 �GA"iI F9 50D$H0d!$ o$A7�$ "Y=9 ENI PU!$
�1U? y1JU@$ %J'!$ t$8V� 59lR!$ 5_Ed!$ "Y? q8dU@$ q8¦!$ ^_EV4 "c�0] ~'=!$ h;$7<
�02 5X;"d!$A �01O 5J{$H!$ h"_Ed!$ "Y0!k >1rG �³? ~'=!$ [ EX·02 SCi!$ "9< B.q;$7�$
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