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Yp = αYa + (1− α)Yt

Yq = αYb + (1− α)Yt

D =EG ;R; F

HI��
������9�&�5�R!'��,\h?�&!'��% �., �9�?^�h7�&�.�����5�(� �@M*2��.��=F=K���5�],.��!'����!'�$���&% !'��% ��G I �&�]����� ,�2�OB% ���5�C!��`=K�7U
� Q�!��"��,��;
 !�% ,]����=K
 !'�dDE�"�P�;� �&���]� ��� �`r������"���&=F
 !�2��.2`
9�&�]!'�$� 2�����h7�7�.�'�&����%�=F����Q�!'�:,.��!'�&� �v���
^ �
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p = r+(t2a)
1−ra

q = r+(t2b)
1−rb
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t =

√

(c− bcd+ bd2 − d)(b− a− abc+ a2c)

(b− a+ abd− abc)2
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r =
bd− ac

b(1 + ad)− a(1 + bc)
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0L46578H57+*3K%<+�%L-�;	-E'C:�-E4�;A.B+�?�gv57+C3K87-,'�87-,+R.12E4C57[\574C),+�8H57),-E+ T 2,-E+}?L57� ),'C-E%>4C-,+�2E3K%<?<5D46573K%<+ `1� -,+�?<-E'C%<57q,'C-E+
+C-�46'C310L[K-,%�4Y%<3�^1),-,+Y?A.B%<+}8H-E+}SL8H3\2,+ `�� � -E2E465D[K-,:�-,%�4/Q�8�g�.1%<.187^\+*-��L�Y��-E+*4C5H:�-�0<%L-�'*),;	3K%L+C-�J<)E:�3B�
?L^\%A.1:�5H=>0<-d;	3K0L'&8hgi-,%<+*-,:ZS<87-d?<0MS<873\2d-y4p-E+*4�./[K-,0L�K8H-e.B0ar�[B.1'*5X.B4C5H31%<+�57%>4C-,'C%L-,+&?A.1%<+&2,-e:��,:�-
S<8H3\2 ` n�-G46-,:�;<+m?L-�;L'C3P�*-,2y465H31%�?L-,+k+~465H:Z0<870<+p8H57:�5�46-Z0L%<-F.B%A.187^\+*-];<870<+�tA%L-�=>0<5�%<),2E-,+*+C574C-F?L-,+
46-,:�;<+�?<-p8H.B46-E%<2,-�;<870<+�8H3K%<�1+�-E%>46'*-p2NJA.1=>0<-�;<'*),+*-,%>46.B46573K%@?�gv57:O.B�K-�.10�875H-,0O?�gv0<%L-�;<'*),+*-,%>46.B46573K%
'6.1;<57?<-W2,3K:�:F-W8H.�%<314C'C- `�� -E2,5�;	-,'C:�-y4 T 8H.�'C)E;	3K%<+C-�J<)E:F3\?L^\%A.B:F57=\0L-�?<-�'*-E4C3K0<'C%L-,' T 0<%L-
'C-,8H.B465D[K-l8H57�K%<-l?<-&S<.1+C- ` �a5�2,-E+�2,31%<?<574C5H3K%L+Y%<-&+*3K%>4{;A.1+{'C-E+C;	-E2E46)E-,+,QL8hgi-,+~4657:O.P465731%�?L-&;A.1'6.B:Fqy46'C-E+
.1+C+*3\2,5H)E+ T 2sJ<.1=>0<-]2,3K%<?L5746573K%U?<-y[a57-,%�4k'*5H+*=\0L),- ` n�-G'C5H+*=>0<-G-,+C+*-,%�465H-E8�)E46.1%>4�?<-G%<-];<.1+�?<)E4C-,2y46-,'
0<%@+C57�K%A.18	+C;	)E2,5DtA=>0<-m=>0<5�+*-p4C'C3K0L[1-,'6.B5749:�3\?<0<87)&;A.1'�0<%<-p'*),;	3K%<+*-�J<)E:F3\?a^a%<.1:F57=>0<-�2/.1:�3K0ajA),-
?A.1%<+�87-�jA3B4�?ugv.12E4C57[\574C) `Az ),.1%<:�3K5H%L+l%<310<+&.|[K31%<+�+C310<JA.15D46)m0L4C5H8757+C-E'�2,-y4C46-k:F.B4C5Hq,'*-�;	3K0L'�:�-E4*46'C-
-,%�./[B.1%�4p?ugv)y[K-,%�460<-E8H+�;<JL),%<31:FqE%<-,+p=\0L5�%<3K0L+p'C-E%<+C-E5H�1%<-,'*3K%>4p+C0<'�8H-d:F3\?L-e?<-dw�3K%<2y46573K%<%<-E:F-E%>4
?<0�'C),+*-/.10�=>0<-k%L3K0<+�.|[K31%<+�:�5H+9-,%�)y[a57?<-,%L2,-k;<'C)E2,)E?<-,:�:F-E%>4 `

�O�E� � �F¡�¢R£k¤{¡o¥y¦e§ ¨@©lª«¨@¦e§W§@¬�©lª
n­.�S<.1+C-O?<0®46'6./[B.1578}+~4N.B4657+*4C5H=>0<-F?L-@�L�Y� +*-Fwx.1574k+C0L'e8H-E+d2,3\-E¯�2E5H-E%>46+eS	-E46.1+@°

β ± Qo[K3K57'k8hgi),=>0A.P�465H31%#² ` ²@?<0�2NJA.B;<574C'C-U² ` n�-,+GS	-y4N.1+G+*3K%>4G87-,+Z;A.B'6.1:�qE4C'C-,+G.B+C+C3\2E5H)E+ T 8X.�;<'C)E+C-,%�4N.B4C5H31%�?<-�%<3K+
²K² _
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+*4657:Z0<8H0<+R=>0<5A'C-E%<?<-E%>4{2,31:F;a46-l?L-�8H.�'*),;	3K%<+*-�J<),:�3\?L^\%A.1:�5H=>0<-�:�-,+C0L'C),- `a� -E+{;<.1'6.1:�qE4C'C-E+};	-,' �
:F-y4C46-E%>4G?<-�=\0<.1%>4C57tA-E'G8H.M'C)E;	3K%<+C-@J<),:�3\?L^\%A.1:�57=\0L-�?ugi0<% [K3|ra-,893K0 ?ugi0<%<-@'C)E�K5H3K% ;	3K0L'G0<%L-
2,3K%<?L5746573K%®?<3K%L%<),- `Rz 3K0L+ZS"!P4657+C+C3K%L+e8hgv.1%A.18D^\+C-F+*46.B4657+*4C5H=>0<-F?<-O2,-O2sJ<.1;<574C'C-F+C0<'e8�gv)y460<?<-O?L-�2E-,+
[B.1'C5H.1S<87-,+ `
$&%<-m;<'*-,:�5HqE'C-�)y4N.1;	-m2E3K%<+*5H+*4C- T -yr\46'C.15H'*-m87-,+9[B.B8H-,0L'C+

β
` �c3K0<'l2NJA.B=\0L-m[K3|ra-,8�Q	�a�{��-,+~465H:�-�?L-,+

[B.187-,0<'*+G?<-
β
.1+C+*3\2,5H)E-,+ T 2NJA.1=>0<-W2E3K%<?L5746573K% ?L0�;<'C3B463\2E3K8H- `�b .1%<+G8H-E+Z-yra;	)E'C5H-E%<2,-E+�=>0<-@%<3K0L+

.|[K3K%L+�?L),2,'*574C-,+9;<'C)E2,)E?<-,:�:�-,%>4,QL%<3K0<+9%<-p?L)EtA%<57+C+*5H3K%<+�=\0L-�?<-E0ar�2,3K%<?L5746573K%<+{'C)E;A.1'~465H-E+9-E%@S<8H3\2E+
� 3KJ<),'*-,%�4&-E4 z 3K%a� � 31J<),'*-,%�4 `$# 2E5�%<3K0<+l?<)E+C5H'*3K%<+�.1%<.187^\+C-E'l87-,+l-y��-y46+�?L-m4C3K0L4C-,+l8H-,+�2,31%<?<574C5H3K%L+&%

' n­.G2,31J<),'*-,%<2E-�( _ 2E3K%<?<5D46573K%<+&% � 3KJ<)E'C-E%>4&-E4 z 3K%a� � 3KJ<)E'C-,%�4
' n­.G?<57'C-,2y46573K%W?<-E+�:�3\?<0<8H.B465731%<+)( _ 2E3K%<?L5746573K%<+*%�n��~� -E4��
' 8X.I8H31%<�K0<-E0<']?<-E+][K-,2E4C-,0<'*+O?<-@46'6.B%<+*w�3K'*:O.P46573K%uQ�87-W%L57[K-/.B0(?<-W:F3\?<0L8X.B4C573K%&(�+�2,31%<?<5D465H31%<+,%
+C-,873K%�87-,+�2,3K%�46'6.B+*46-E+�?<-m2�21%<-,+

- 5H%L+C5hQK2sJ<.1=>0<-�-,%L'C-,�15H+*4C'C-E:F-E%>4{-,+~4�'C-,8H.B465Dw T 0<%O+~465H:Z0<870<+�?<)EtA%L5	;A.1'Y2,-E+{4C'C3K57+Y2E3K%<?L5746573K%<+ ` �c3K0<'
2sJA.B=\0L-e[K3/ra-,8c?<-d2NJA.1=>0<-e+C0P�*-y4p3K%M-E+*4C5H:�-k?<3K%<2F² _

β
° _ 2,3K%<?L5746573K%<+l?<-e2E3KJ<)E'C-E%<2,-

×
_ ?L5H'C-E2y�

465H31%<+
×

+]%L57[K-,.10ar ± `
� JA.1%>46.18 b -,8H31%a�~�M.B'*4657% ° # %<+*-,'*: $*.�/10 ± .O?<)y[K-,873K;<;	)G0<%I873K�K572,57-E8�Q32&'~w � .1% b -E',Q�%<3K0<+p;	-,'*:F-y4*�
4N.1%�4G?�gv-sra4C'6.157'C-O?<-,+Z[P.18H-E0<'C+e?<-

β
;	3K0<'e0<%<-�'C)E�K5H31% 3K0 0L% [13|ra-,8�?<3K%<%<) `�b .1%<+G8�gv-sra;	),'C57-,%L2,-

;<'C)E2,),?L-,%�46-1QL8H-�2E3K%>4C'6.1+~46- � 31J<),'*-,%�454 � z 31%a� � 3KJL),'C-E%>4�%<3K0<+�.d;	-,'*:F57+{?L-�:�-E4*46'C-�-,%O)E[\5H?<-E%<2E-
0<%('C)E+C-/.B0�?ug�.B2E465D[B.B4C5H3K%�+Egv)y4N.18H.1%�4F?L-,+F;L'C-,:�57q,'C-E+F.B5H'C-E+G[\5H+C0L-,8H87-,+��*0<+*=>0ug�.B0�;A.1'6.BJ<5H;L; 3\2,.1:�;	-
°�6�57�K0<'C- _a` + ± `�z 3K0L+G2E3K%<2E-,%�46'C31%<+G%<3146'*-@.1%<.187^\+C-O+C0<'Z8H-E+e;<'C3K;L'C5H)y46)E+Z?<-O46'C.1574C-,:�-,%�4e?<0 ;A.1'C.P�
J<5H;<;	3\2,.1:�;	-�-y4�?<-E+@.B5H'C-E+�[\5H+*0<-,878H-E+F-,%�w�31%<2E4C5H3K%(?<-E+�2,.1'6.12y46)E'C5H+~4657=\0L-,+O?L-M%<3K+F+*4657:Z0<8H0<+ ` n�-
;A.1'6.BJ<5H;<;	3\2,.1:�;	-O)E46.1%>4G?<)ytA%<5�.1%<.B463K:�57=>0<-,:�-,%�4/Q­%<3K0<+Z;	3K0L[K3K%L+]?L3K%<2@8�gi5H+C318H-E'd;	3K0<'Z2NJA.1=>0<-
+C0P�*-y4 ` 0 8hgi5H%>[K-E'C+*-1Q�8�gv57?<-,%�465DtA2/.P465731% ?<-,+].B5H'C-E+e[\57+C0<-E8H87-,+e%<-@;	-E0L4]+*-�wx.157'C-F=\0L-@?<-�wx.�7,3K% w�3K%<2y�
465H31%<%<-,8787-1Q�2,-�=>0<5 %<),2E-,+*+C574C-p0<%<-�)E4C0<?<-p'*)E4657%<314C3K;<57=\0L-&5H%L?<57[\57?<0<-,8787-l=>0<-p%<310<+�%ugv.|[K3K%L+9;A.1+�;	310<'
463K0<+l87-,+�+C0P�*-y46+ `
0 8�g�.B5H?<-d?<-��M.B'C+CSA.B',Q�%<3K0<+�2E3K%<+*4C'C0<57+C3K%L+�?<-,+�'C)E�K5H31%<+p?ugi5H%�46),'*�E4�?<-ew�3K'C:�-e2,0<S<57=>0<-G?<-8.B:�: 3=\0L-d%<3K0L+&2E-,%�46'C31%<+&+C0L'&87-,+l;<572,+�?�g�.12y465D[a5D46)�+C574C0<),+�?<.1%<+�8H-m;<.1'6.1JL5H;<;	3\2,.1:�; -�°��92 ± -E4&?<.1%<+�8H-E+.15H'*-,+�[\5H+C0L-,878H-,+9;<'*),2E3\2,-E+e° -;: ± `<z 3K0L+l2E-,%�46'C31%<+l8H-E+9[K3K870<:�-,+9+C0<'�87-,+�;L5H2E+�?ugv.12E4C57[\574C)p;	3K0<'�.|[K3K57'8H-k:�-,578H8D-,0<'l'C.1;<;	3K'~4 � 3KJ<),'*-,%�4 < z 3K%a� � 3KJ<),'*-,%�4 `u� 3K:F:�-k%L3K0<+&8hgv.|[K3K%L+&+*; )E2,5DtA)1Q	8H-k;A.B'6.1J<57;<;	3B�
2/.1:�;	-�-E+*498H3\2/.B8H57+C.1S<87-�.1%A.B4C3K:F57=>0<-,:�-E%>4 `a� -E;	-,%<?<.1%>4,Q<+C.1%<+9'*)E4657%<314C3K;<57-�%<3K0<+�%<-�;	3K0L[K31%<+9;A.1+
2,-,%�46'*-,'}%<314C'C-�'C)E�K5H3K%G?ugi57%>46)E'C�y4Y;L'C),2E5H+*),:�-,%�4Y+C0<' : ²l3K0 : _a`�z 310<+}2NJ<3K57+C5H+*+C3K%L+}?<-�2,-,%�46'*-,'}%<314C'C-
'C),�15H3K%@2,0<S<57=>0<-k+*0<'�87-�;<572m?L-,+&.12y465D[a5D46)E+�=\0L5o-E%<�K873KS	-,%�4�2E-,+�'C)E�K5H31%<+ `

²K²=+
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no-p8H3K�15H2E57-,8 2&'~w � .1% b -E'l-sra4C'6.15D4�8H.Z:�3|^K-,%<%<-�?L-,+

β
2E3K%>4C-,%>0<+l?A.1%<+�2E-,+�[K318H0<:�-,+9+*0<'�8H-E+9=\0<.B46'*-

+C-,+*+C573K%<+l?ugi-,%<'*-,�K57+*46'*-,:�-,%�46+l?L-m2NJA.1=>0<-m+*0P�*-E4 `�z 3K0<+�?<5H+*;	3K+C3K%L+�.157%<+C5�;	310<'�2NJA.1=>0<-m+C0P�*-y4�?L-]² _
:F3|^K-,%<%L-,+l?L-

β
° _ 2,3K%L?<574C5H3K%<+�?L-�2,3KJ<)E'C-E%<2,-

×
_ ?<57'C-,2y46573K%<+�?<-�:�3\?<0<8X.P465731%<+

×
+G%L57[K-,.10ar@?L-

:F3\?<0L8X.B4C573K%L+ ± ;	3K0<'o2sJ<.12,0L%<-{?<-E+c?L-,0ark'C)E�K573K%<+o?L)EtA%<57-,+­?<-E+c?L-,0arkJ<)E:F57+C;LJ<q,'*-,+,Q�+*3K574 0��9[B.187-,0<'*+ `
� % 2,31%<+C57?<),'C.1%>4e87-,+m46'*3K5H+�wx.12E4C-,0<'*+e?<) � T 2,5D46),+O° � 3KJ<)E'C-E%>4/Q - ra-O-y4G��3\?<0<8H.B46573K% ± .B0ara=>0<-,87+e3K%.P�*310L46-�8H-E+�wx.12y46-E0<'C+ %

' 8H-,+�'C)E�K5H31%<+)( _ 2E3K%<?<5D465H31%<+&%A�92 -y4 -;: Q
' 8H-,+�J<),:�57+C;<J<qE'C-E+ ( _ 2E3K%<?<5D46573K%<+*%A?<'*3K574�-E4��K.10<2NJ<-1Q
3K% 31SL4657-,%>4d0<% ;<'C3B463\2,318H- T 2E5H%L=�wx.B2E46-E0<'C+@°x+*5Dr®+*5{3K% 2,3K%<+*5H?<qE'C-O8H-E+d3KS<+C-E'*[B.P46-,0L'C+Z2,3K:�:F-�0<%
wx.12E4C-,0<'Z?<-�[B.1'*5X.1SL5H875�46) ± ` n�gv57:F;<87)E:�-,%>46.B465D3K% ?<-�wx.12y46-E0<'C+G2,3|[B.1'*5H)E+G-,+~4];	3K+C+*5HS<87-@.|[K-E2��L�Y� -E4
8hgi)E460L?<-�?<-,+O57%>4C-,'6.B2E46573K%<+]-,+*4O-,%>[\57+6.1�1-/.1S<87-�2E3K:F:�-�%<310<+O8�g�./[K3K%<+�[\0#?<.1%<+F8X.�+*-,2y465H31% _\` _a` + `
� -,;	-,%L?A.1%�4/Q T 0<%�46-E8}%<57[1-/.10®?<-�2E3K:�;<8H-srL5D46)G8H-E+k57%>46-E'6.12y46573K%<+�?<-�%<3K+k2,57%<=Uwx.B2E4C-,0<'*+d+C31%>4d-yr>�
46'C�E:F-E:F-E%>4�?<)E8H5H2,.B46-E+ T .1%A.18D^a+*-,'�+*3K0<+p�L�Y� ` �c310<'�2,-y4C46-d'C.15H+*3K%�%<3K0<+&.|[K3K%L+&?<)y[K-,8H31;<;	)d%<314C'C-
;<'C3K;L'C-k.1%A.B87^\+C-�?ugv0L%�:�3\?<q,87-�+*46.B4657+*4C5H=>0<-�+C;	)E2,57t<=\0L- `
z 3K0<+�2sJ<-E'C2NJ<3K%<+ T :F3\?L),8H57+C-E'c0<%G;<JL),%<3K:�qE%<-l.�;	3K+~46-,'*5H3K'*5 ` �c3K0<'�2,-E8X.�3K%Z?<)E4C-,'C:�5H%L-�0<%G:�3\?<q,87-
8H5H%L)/.157'*-p;	3K0<'l?L),2,'*5H'*-m8H-E+�[B.1'*5X.B4C5H31%<+9?<-k%L3K+l3KS<+C-E'*[B.P46573K%<+d°�.12y465D[B.B46573K%<+ ± =>0<5u[B.B'C5H-E%>4l+C-E8H3K%�?L-,+
wx.12E4C-,0<'*+G-E4G?<-,+G2E3�[B.B'C5H)E-,+ ` $&% :F3\?Lq,8H-F-,+*4�./[B.1%�4Z463K0a4G0<%�:�3�^K-E% ?<-@'*-,8H57-,'d?<-,+Z[B.B'C5X.BS<8H-E+ T
-yra;<8H57=>0<-,'

Y
.10ar@[P.1'C5H.1S<8H-E+�-srL;L8H572/.B4C57[K-,+

X
QA;A.B'l0<%<-m'C-E8X.B4C5H31%�w�3K%<2y46573K%<%<-E8H87-

F
%

Y = F (X) + ε
°
+ ` ² ±

no-�;A.1'6.B:Fqy46'C-
ε
'C-E;<'C)E+C-,%�46-d87-,+�-,'C'*-,0<'*+�?<0�:�3\?<q,87-�-E%>46'*-k+*-,+�-,+~4657:O.P465H31%<+9-y4�8H-,+�3KS<+*-,'~[B.B46573K%<+

:F-E+C0<'*),-,+ `

�O��� ��� � ����¥,§@©l£�¢�� ¥N�O©l¨��<����©l¤{¡­ª�� ¦F¨@©! Eª#"
no-E+&:F3\?<qE8H-E+�8H57%<)/.B5H'*-,+��*310<-,%�4�0<%M' 2K8H-m2,-E%>4C'6.18­-E%M+*4N.P465H+~4657=\0L- ` � -E+�:�3\?<q,87-,+�+*-e2E3K:�;	3K+C-E%>4�?<-
?<-,0arW;A.1'~465H-E+&%

' b -,+�-E� -E46+9tLra-E+ `	� -�+C31%>4�?<-,+�;A.1'C.1:�qE46'*-,+9=>0<5u.1+C+*3\2,5H-E%>4�0<%<-�;	3K;L0<8X.B4C5H3K%O-E%>4657q,'*- T 2E-,'~4N.157%<+
wx.12E4C-,0<'*+�-yra;	)E'C5H:�-E%>4N.B0ar `

' b -,+p-y��-y46+p.18H),.B46315H'*-,+ ` no.F;<8H0<;<.1'*4&?<-,+�:�3\?<q,87-,+&+*-Z2E3K%�46-,%�46-E%>4�?L-e?<),2E'C57'C-d8H-,+&?<31%<%<),-E+p0<%<5��
=\0L-,:�-,%�4@�K' !12E- T 2,-,+�-E� -E4C+�tarL-E+ `l� -E;	-,%L?A.1%>4W578�;	-,0a4@-yra5H+~46-E'�?<-,+�-y��-y46+�5H%<?L57[\5H?<0L-,87+F?<-
wx.12E4C-,0<'*+9[B.1'*5X.1%�4�.10@+C-,57%@?ugv0L%<-�;	3K;<0<8H.B46573K% `%$ %@?<)Et<%<574�2E-,+�-E� -E46+�2E3K:�:F-�)y4N.1%�4�.B8H),.B463K57'*-,+ `
� 8X.1+*+C5H=>0<-E:�-,%>4,Q>?A.B%<+}463K0<+}8H-E+Y:�3\?<q,87-,+}31%F?<)E2,'C5D4Y0<%�wx.12E4C-,0<'}?ugv-E'C'C-E0<'�°

ε ± =>0<5�-,+~4�+*3K0<'*2,-&?<-

²K² 0
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[B.1'C5H.B4C5H3K%L+Y.187)/.P463K57'C-E+}=>0ugi3K%O%<-�;	-,0L4{?<),2E'C5H'*-�:O.157+�=\0L5	?<-E:F-E0<'C-�5H%<?<57+C;	-E%<+6.1SL8H-�;	310<'Y?<),2E'C57'C-
8H-,+Z31S<+C-E'*[B.B4C5H3K%L+ ` n�-Owx.12E4C-,0<'Z?ugi-,'C'*-,0<'G'C-E�K'C310<;	-�46310<+G87-,+ewx.12y46-,0L'C+G5H%L2,3K%<%>0<+G=>0<5�.B�K5H+*+C-,%�4
+C0<']8X.U?<-E+C2E'C5H;a465H31%�?<-,+]?<3K%<%<)E-,+ ` $�%V3KS\�*-,2y4657w&?<-W8H.U:F3\?<)E8H57+6.B4C5731% -E+*4�?<-W'C)E?<0<5H'*-W2E-Wwx.B2y�
46-,0L'p?ugv-E'C'*-,0<' `�b .B%<+�2E-,'~4N.157%<+p2,.1+p?<-etA�K0L'C-Z%<3K0L+�;	310L[K3K%<+p?<),2E'C57'C-Z?<-E+pwx.12y46-E0<'C+�.187)/.B4C3K57'C-,+
2,3K%<%>0<+ `�� ^a;L5H=>0<-,:�-,%�4�8H-E+Y+C0P�*-y46+{?ugi0<%<-&-srL;	)E'C57-,%<2E-�+C3K%�4{0<%<-&+*3K0<'C2E-&?<-�[P.1'C5H.B46573K%�.B8H)/.P463K57'C- `
$ %Z%<-9;	-E0L4�;A.1+�;<'C)y[K3K5H'�8�gv-y� -E4R=>0ugi5H8H+c;<'*3\?<0<5H+*-,%�4�+C0L'R8H-E+�:F-E+C0<'*-,+R:O.157+c%<310<+R+6./[K3K%<+R=>0ugv-E8H87-,+
;	-,0L[K-E%>4&[P.1'C57-,'�?ugi0<%�+C0P�*-y4 T 8hgv.10L46'*-�+6.B%<+��E4C'C-m;<'*)E[\5H+*5HS<87-,+ `

# 8&-srL57+*4C-M?<-,+O:F3\?Lq,8H-E+F2/.B;A.1S<87-,+F?<-M'C-E%<?<'C-M2E3K:F;a46- T 8X.�w�3K57+F?L-,+�-y��-y46+FtLra-,+�-y4�?<-E+�-y��-y46+
.18H),.B46315H'*-,+�°�.B0L46'*-�=>0<-

ε ± QL87-,+9:�3\?<q,87-,+ T -y��-y46+l:�5�ra4C-,+m°�:F5�ra-,?a� -E� -,2E4C+�:�3\?<-,87+,QLn­� � ± `Az -�;A.1+46-,%L5H'�2E3K:F;a46-�?<-l2,-E+}[B.1'*5X.1S<57875�46),+�.B8H)/.P463K57'C-E+R;	-,0L4{.18D46),'*-,'�8H.p?<)E4C-,2y465H31%�?ugv0L%<-�?<5D��)E'C-E%<2,-l+C57�K%<5DtL�
2/.B4C57[K-p-sra;	),'C57:F-E%>46.18H-�=>0<-�8�gv31%�'C-E2sJL-,'C2NJ<- `�z 3K0<+�./[a573K%<+�),%<31%<2,)�2,-p;<'C57%<2E5H;	-�8H31'C+�?<-E+l.1%A.B87^\+C-E+
wx.1574C-,+�;A.1'm87-G8H3K�K572E57-,8��L�Y� -,%�� 6���°���.1%<?<31: � � -,2y46+ ± =>0<5};<'*-,%<?®-E%®2,31:F;L4C-]8X.O[B.1'C5H.1S<57875D4C)
5H%>4C-,'*+C0P�*-y46+ `
$&%<-k?<-,+*2,'C57;L46573K%�+C5H:�;<87-�?<0Un­� � -,+~4�-srL;	31+C),-e;A.B'&no.15H'*?�-E4
	 .1'C-O° ²=/ � _ ± 3���578H+�?<),2E'C5D[K-,%�4�8H-
[K-,2E4C-,0<'�?ugi3KS<+*-,'*[P.B46573K%<+

yi
.|[K-E2

ni
?L5H:�-,%<+*5H3K%<+*%

yi = XiΦ + Zibi + εi avec i = 1, ...,M

bi ∼ N (0,Ψ)

εi ∼ N (0, σ2I)

°�+ `�_ ±

3��uQ
Φ
-,+~4�0<%�[K-,2y46-E0<' T

p
?<5H:�-,%L+C5H31%<+l?<-E+&-E� -E4C+�tLra-,+EQ

bi
-E+*4&0<%�[K-,2E4C-,0<' T

q
?<57:F-E%<+C573K%<+l?L-,+

-E� -E46+�.18H),.B46315H'*-,+{2,-E%>4C'C)�+C0L'�
E),'*3]-y4�?<-�[B.1'*5X.1%L2,-
Ψ

°x:F.B46'*5H2E-�?L-p[P.1'C5H.1%<2E-y� 2E3�[P.1'C5H.1%<2E-1Qa:F.B46'*5H2,-
2/.1'*'C),-�2/.B'6.12y46)E'C5H+C.1%>4F8H-E+F57%>4C-,'6.B2E46573K%<+]8H57%<)/.157'*-,+]-,%�46'*-M87-,+][B.1'C5H.1S<87-,+�.18H),.B46315H'*-,+ ± Q Xi

-,+~4�0<%L-
:O.B4C'C572,-�?<-m4N.1578H8D-

[ni p]
?<-,+�'C),�1'C-,+*+C-E0<'C+p.1+*+C3\2,57),+&.10ar�-y��-y46+�tLra-E+,Q

Zi

:O.B4C'C572,-�?<-m4N.1578H8D-
[ni q]+C3K%�4�8H-E+l'C)E�K'C-E+C+*-,0<'*+p.B+C+C3\2E5H)E+&.10\rW-E� -E4C+&.18H),.B4C3K5H'*-,+EQ

Ψ
-,+*4�8X.Z:F.B46'*5H2,-p?L-m[P.1'C5H.1%<2,-s� 2E3�[B.B'C5H.1%<2,-

-E4
εi
-E+*4�8H-O[K-,2y46-E0<'�?ugi-,'*'C-,0L' T

ni
?L5H:�-,%<+*5H3K%<+ ` n�-,+]-E� -y46+�.18H),.B46315H'*-,+

bi
-y4�87-,+G-E'C'C-E0<'C+]+*3K%>4

?<57� ),'*-,%>4C+l+C-E8H3K%W8H-,+��K'C310<;	-,+l-E4�57%<?<)E;	-,%<?A.B%>46+�-E%>4C'C-m-,0ar T 8�gv57%>4C),'C57-E0<'9?ugi0<%��1'C3K0<;	- `
no-E+{-E� -E4C+�.18H),.B463K57'C-E+

bi
+*0<57[K-E%>4�0<%L-&?<5H+~46'*5HS<0L4C5H31% z 3K'*:O.187-k°x3K0��m.10<+*+C57-,%<%<- ± 2E-,%>4C'C)E-�+C0<'�
,)E'C3 `�a5	0<%F46-,'*:F-&.18H),.B46315H'*-�.d0<%<-&:F3|^K-,%<%L-�?<5D��)E'C-E%>46-&?<-�
,)E'C3<Q\5H8A?<3K5D4{�E4C'C-&-yra;<'*5H:�)&?A.B%<+�87-,+{-y��-y46+

tLra-,+ ` ��.B'�2E3K%<+C)E=>0<-,%>4,Qu87-,+&2,3K:�;	3K+6.B%>4C-,+�?<-e8H.F:F.B46'*5H2E-
Zi

;	-E0L[K-,%�4m�y46'*-Z2E3K%<+*5H?<)E'C)E-,+p2,3K:�:�-
?<-,+d+*3K0<+~� -,%<+*-,:ZS<87-,+d?<-�8X.@:O.P46'C572,-

Xi

` �c310<'k0<%<-�?<-,+*2,'C57;L46573K%�;<8H0<+m-yraJA.10L+*465D[K-F?<-,+d:�3\?<q,87-,+
nc� � QA+C-m'C)yw�),'C-E'�.10�8H5D[\'C-p?<-k�}57%<J<-E5H'*3]-E4���.B46-E+e° _������ ± `

²K² .
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$ %�2,3K:�;<'C-E%<?@?A.1%L+�8�gv)E=>0A.B46573K% + ` _ =>0<-�2E-,+�:�3\?<q,87-,+�+*),;A.1'*-,%�4l8H-E+9+*3K0<'C2E-,+�?<-�[B.1'*5X.1%L2,-�;<'C3|[K-y�
%A.1%>49?<-E+9wx.12y46-,0L'C+�tLra-,+�?<-p2,-E0ar@?L-,+9wx.B2E46-E0<'C+�.187)/.B4C3K57'C-E+ `L� -,8H.e%<3K0<+9;	-,'*:F-y4�?L-p;<'6.B4C5H=>0<-E'9?L-,+
.1%A.18D^a+*-,+}?<-l[P.1'C5H.1%<2E-,+};<8H0<+�+C;	),2E57tA=>0<-E+�+*0<'Y87-,+}-y��-y46+}tLra-E+{=>0<5�%L3K0<+Y57%>4C),'C-E+C+*-,%>4 ` n}gi-,+~4657:O.B4C5H31%
?<-m2,-,+�:�3\?<qE8H-E+l-y4�8hgv.1%A.B87^\+C-�+~4N.B4C5H+~465H=>0<-�31%>4l)E46)m'C),.18H57+C)E+�+C3K0<+l8H-�8H.1%<��.B�K- � °�� b -y[K-,8H31;<:�-,%>4
� 3K'C- � -,.1:�Q _���� . ± ` � -E+*4d0<%�-,%>[\57'C3K%<%L-,:�-,%�4d?<-]2/.1872,0<8�+~4N.B4C5H+~465H=>0<-G-E4k?<-��K'C.1;<J<57=>0<-]?<),'*57[K)
?<0�8X.B%<��.1�1-l�G?L)E[K-E8H3K;<;	)l?A.B%<+}8H-98X.1S	31'6.B4C3K57'*-��{-,878o°�.B%<2,57-,%<%L-,:�-,%>4 - ��� � Q�'C)E2,-E:F:�-,%�4Yno0L2,-E%>4
� -E2sJL%<3K873K�K5H-E+ ± ;<.1'�
13KJ<% � JA.B:GS	-E'C+k-y4k+C-,+k2,318H8HqE�K0<-E+F°������������������������! "�#�%$�&�'
()�)�*$+�%,-� ± ` � -E+*4d0<%
8H3K�K572E57-,8{875HS<'*-O+C-E8H3K%�87-,+e46-,'*:F-E+G?<-@8X.U875H2E-,%<2E-@;<0LS<8H57=\0L-@�K)E%<)E'6.187- � z $ ?<-@8X. 6A'*-,-��a3Bw 4/.9.B'C-
6A3K0<%<?A.P465H31% `

�O�~� � ªu¡o¥"0 £m¡o¥y¦e§ ¨21/3W§ 0 ¦�¨54! y© ªu¡­£�¡o¥,ªu¡o¥7683@©
n­.e2,3K%L+*46'*0<2E4C5H3K%@?ugi0<%W:�3\?<q,87-�+C-pwx.B574�;A.1'9)y4N.1;	-E+l;	310<'�.P�*0L+*46-E'�87-�:F3\?<qE8H-�?L),2,'*57[P.1%>4�8H-�:�5H-E0ar
8H-,+Z?<31%<%<),-E+G463K0a4G-,%�%<-@:Z0<8D4657;<8D5H.B%>4e;A.1+Z8H-E+Zwx.B2E46-E0<'C+ `}� -,2,5�.10<'C.1574e;	3K0<'Z-E� -E4]?<-@'*-,%<?L'C-@8H-
:F3\?<qE8H-�4C'C3K;F+C;	)E2,5DtA=>0<- T %L3K+{?<31%<%<),-E+�-E4�%L3K%O;A.B+ T 0<%<-&;	3K;L0<8X.B4C5H31%�;<870<+Y8X.B'C�K-d°�3�[K-,'~t<4C4C5H%<� ± `z 314C'C-�:F3\?<qE8H-�n­� � -E+*4e?<3K%<2F2E3K%<+*4C574C0<)F?<-F?<-E0ar®;A.1'*4C5H-E+,Qo8H-E+mwx.12E4C-,0<'*+dtLra-E+Z-y4e87-,+mwx.12E4C-,0<'*+
.18H),.B46315H'*-,+ ` n�-,+�3KS<+C-E'*[B.P46-,0L'C+�;	-,0a[K-,%�4&�E4C'C-m'C.15H+*3K%<%A.BS<8H-E:F-E%>492E3K%<+C57?<),'*),+l2,31:F:�-p?<-E+�wx.12E4C-,0<'*+
.18H),.B46315H'*-,+l-E4�%<3K0L+�2,31%<+C57?<),'*3K%<+�87-,+�2,5H%L=�.10L4C'C-E+&wx.12y46-,0L'C+�2E3K:�:F-�tLra-,+ `u� -,+�?<-E'C%<57-,'C+&+C31%>4�8H-E+
wx.12E4C-,0<'*+d?<3K%�4e%L3K0<+d2NJ<-E'C2NJ<3K%<+ T .1%A.B87^\+C-E'k8H-]8H5H-E%®./[K-,2F8X.W'*),;	3K%L+C-O2E3K'*4C5H2,.18H-G:�-,+C0L'C),- `cz 3K0<+
+6.|[K31%<+�=\0L-�2NJA.B=\0L-�3KS<+*-,'~[B.B46-E0<'�-,+*4�2/.1'C.12E4C),'C57+C)W;A.1'G0<%(%<5D[K-/.B0(?ugv.12y465D[a5D46)@+C;	)E2,5DtA=>0<-�:O.B5H+
%<3146'*-&:�3\?<q,87-l?<3K574Y-E+*4657:F-E'Y2E-E4C4C-&[P.1'C5H.1S<5H8D5D4C)l+6.B%<+�-E%F46-,%L5H'Y2E3K:F;a46-�?A.1%<+{8�g�.1%<.187^\+C-l?<-&%<3K+Ywx.B2y�
46-,0L'C+{tarL-E+ ` no.ktA�K0L'C- + ` ²�578H870<+~46'*-�0L%�-srL-E:F;L8H-&3��F?<-,0arF+C0P�*-y46+�3K%�4�?<-E+�'C)E;	3K%<+C-E+

Y
?<5D��)E'C-,%�46-E+

+C-,873K%I0<%�:F�E:F-e%<57[K-,.10�?<-G8H.�2E3�[P.1'C57),-
X
`�� %�:�3\?<),875H+C.1%>4�0<%<-Zw�3K%<2y46573K%I875H%<),.157'C-d-yra;<8H57=>0A.1%�4

2,-,+l?<3K%<%<)E-,+�;	3K0<'l2NJA.B=\0L-d+*0P�*-E4�;A.1'�0<%<-m?<'*3K574C-�°
Y = aX + b ± Q<3K%�2E3K%<2E8H0L4 T ?L-,0ar@w�3K%<2E4C5H3K%L+

?<57� ),'*-,%>4C-,+ `#$ 'e-E8H87-,+e31%>4Z8H-E+Z:��E:F-E+e; -E%>4C-,+�°
a ± ` no.M2,3|[B.1'*5H)E-

X
.M?<3K%<2O8H-O:��,:�-O-y��-y4G+C0L'

8H-,+�?<-,0\r�+C0P�*-y46+�=>0<5�%<-m+C-k?<5D� ),'C-E%<2,57-,%�4�=>0<-k;A.B'l8H-E0<'C+�5H%�46-,'*2,-E;L46-E+e°
b ± `	� gi-,+~4�2E-E4*46-k57%>46-E'C2E-,;L4C-=\0L-m8hgi3K%@:�3\?<)E8H57+C-�?A.1%L+l87-,+9:F3\?<qE8H-E+�nc� � 8H3K'*+C=>0<-�87-�wx.12E4C-,0<' $ S<+*-,'~[B.B4C-,0<'l-,+~4�?L)EtA%<5u2,3K:�:�-

.18H),.B46315H'*- ` n�gi-,+~465H:F.B4C5H31%®?<-,+e5H%>4C-,'*2,-E;L46-E+G%L-�+*-Owx.15D4d;A.1+e5H%L?<),;	-E%<?A.1:�:�-,%>4e;	3K0L'e2NJA.1=>0<-�3KSa�
+C-,'~[B.B4C-,0<' `­b .1%L+m0<%�;<'*-,:�5H-E'p4C-,:�;<+�8H-Z:F3\?Lq,87-e[B.W-E+*4657:�-,'p0<%<-G[B.B8H-E0<'�:F3|^K-,%L%<-]?<-Z463K0<+�8H-E+
3KS<+C-E'*[B.P46-E0<'C+,Q�;L0<5H+&0<%M5H%�46-,'~[B.1878H-m?<-d2,3K%at�.1%<2E-G.10a463K0<'�?<-e2E-E4C4C-d[B.18H-E0<'&:�3�^K-E%<%<- `�� %LtA%uQ 0<%L-
[B.187-,0<'�?ugi5H%�46-E'C2,-E;L46-Z-,+~4�2/.1872,0<87),-e;	3K0L'p2NJA.1=>0<-G31S<+C-E'*[B.B4C-,0<'p?A.1%<+p2E-E4�5H%�46-E'*[B.1878H-k?<-Z2E3K%Lt�.B%<2,-
.BtA%�?<-�:F3\?L),8H57+*-,'Y8X.mw�3K%<2E4C5H3K%O8H.d;L8H0<+{;<'C3\2NJ<-p?L-,+93KS<+*-,'~[B.B4C5H3K%<+�+C.1%<+9�y46'C-&46'*3K;�+*;	),2E57tA=>0<-m.B0ar
3KS<+C-E'*[B.P46573K%<+�.10�?L)E46'*5H:�-,%�4l?<0�;	3K0L[K315H'�?<-m;<'*),?<572E4657S<5H8D5D4C) `
�c3K0<'A�*0<+*4C57tA-E'c2,-y4C4C-9J�^\;	3146J<qE+C-BQ1; 310<'c2NJA.1=>0<-931S<+C-E'*[B.P46-,0L'R%<3K0L+R.��*0<+*4C3K%<+�0L%Z:�3\?<q,87-Y8H57%<)/.157'*- T
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Y

X

���������	��

�������������������������! "��#$�"� %�&'�)(+*-,/. )
021�3 � X 4 % 0 %�&'�5,/. 021 .76���� Y

�98�� 4 �:* 1 &;# 46�����% 4 �!#),
� 0 # 4)4 *<&=#>��� 4 ��� 4 % 0 � 4�4 ����*<&@?
4 % 0 ����%	�A*<6 4 � 0 ,/.7#B��% 0 4 � 1  3�0 ��&=# 4 �C8D. 0B3 )
�:*<& 4 �E���F(HGI.<J=%'� 4 %<KL��#���*=� 3 � 1 4 3 �E�I. 0 %�&'�� 0 * 1 #B� 4 � 3 ( 1NM J=%'�/�

2,5H%L=]-E� -E4C+{tLra-,+m°-O �/P"��	�����
�� Q'Q � � Q � � � � � �1�
����� QSR �UT1����� -E4WV �)� � �2X"P ��	�� ± -E%�5H%�46-,'C.12E4C5H3K%�-,%�46'*--,0ar ` n�-}8X.1%L��.1�K- � ;	-,'C:�-E4­2E-,8H.l�1' !12E- T 8X.9w�31%<2E4C5H3K% � � � � ��� ?A.1%<+o8H-�;A.12+YP.B�K- � ��� � 2,31:F:�-�+C0L5749%

� � � � ��� � ��
 ��� � � �����[Z
∼

O �/P"��	 ����
�� \ � � � � � �1�
����� \ Q � � \ V �)� � �2X"P"��	�� \ R �UT1�����
]_^a` �=��	cb��1� �)��	�d �����"�����

.|[K-E28%

' � � � � ��� � � %<%<3K: ?<0�:F3\?Lq,8H-
' Z %A;A.B'6.1:�qE4C'C-�?<)ytA%<57+C+6.1%�4&87-,+�3KS<+C-E'*[P.B46573K%<+
' O �/P"��	�����
��e\�� � � � � �1�
����� \ Q � �f\ V �)� � �2X"P"��	��e\ Q ��	 � %<;A.B'6.1:�qE4C'C-,+9?<)Et<%<5H+*+6.1%�4�8H-E+
wx.12E4C-,0<'*+ltLra-,+�-E4l8H-,0L'C+l57%>4C-,'6.B2E46573K%<+

' �����"��� %�;A.1'C.1:�qE46'*-m?<)Et<%<5H+*+6.1%�4�8X.G:O.P46'C572,-�2,31%>46-E%A.1%�4�87-,+�31S<+C-E'*[B.B4C5H3K%L+&'*-,875H)E-,+ T 8H-E0<'C+lwx.B2y�
46-,0L'C+

no-k;A.B'6.1:�qE4C'C- ^a` �=��	-b��1� �)��	 -,+~4�?<)ytA%<5­?<-mwx.17,3K%�=>0<-d8H.Gw�3K%<2y46573K% ��� � � ��� ?<)EtA%L5H+C+*-e0L%M:�3\?<q,87-
;	3K0<']2NJA.12E0<%<-�?<-W+C-E+F2E3K:�;	3K+6.1%�46-E+M°�5 ` - ` ;	3K0<'G2sJ<.1=>0<-�+C0P�*-y4 ± ` no.ItA�10<'C-5+ `�_ '*-,;<'*),+*-,%>4C-�8H-E+
;A.1'6.B:Fqy46'C-E+k.1+C+*3\2,57),+d.10ar�:�3\?<q,87-,+�-,+*4C5H:�),+m?<- � � � � ��� � � .|[K-E2�0<%®5H%�46-E'*[B.B8H87-G?L-�2,31%Lt�.1%<2E-F?<-
/ .	g `L� -E4C4C-p'C-E;<'C)E+C-E%>4N.P465H31%@%L3K0<+�;	-,'C:�-E4�?ugv.1;<;<'*),2,57-,'�87-&2/.1'C.12E4Cq,'*-�.187)/.B4C3K57'C-�?�gv0<%�;A.1'C.1:Fqy46'*- `
n­.G[B.1'C5H.1S<57875D4C)�5H%>4C-,' � +C0��*-E4&-E+*4�2,8H.157'C-,:�-E%>4l:F57+C-m-,%M)y[\5H?<-E%<2,-d;A.1'�8H-m%<3K%\� 2NJ<-E[P.10<2NJ<-,:�-,%�4p?ugi0<%
�K'6.1%L?�%<31:GSL'C-Z?ugi5H%>4C-,'~[B.1878H-,+�?<-G2,31%Lt�.1%<2E-]?<-G8X.O2,3K873K%<%L-ih �"� ��	 
��2X3��` n�-,+k.B0L46'*-,+�2,3K873K%<%<-E+�-yr>�
;<'C57:F-E%>4�8H-E+�-E� -E46+m+C57:F;L8H-,+p-y4k8H-E+�5H%>4C-,'C.12E4C5H3K%L+�-E+*4657:F)E+�+C-,873K%�8H-,+�;A.B'6.1:�qE4C'C-,+m.1+*+C3\2E5H),+ `oz 3K0<+
2,3K%<+~4N.B4C3K%<+Z?<-�8H.�:��,:�-Fwx.�7,3K% =>0<-�;	3K0<'e8X.�[P.1'C5H.1S<5H875�4C)F?<-E+Z3KS<+C-E'*[B.P46-,0L'C+,QR0<%L-�2,-E'*4N.B5H%<-F[B.P�
'C5X.BS<5H8D5D4C)m;	3K0<'&8H-E+&;A.1'6.B:Fqy46'C-E+�V �)� �jX"P"��	 � -E4>R �UT1�����A` � -,+p57%<?<572,-E+&%<3K0<+&�K0<57?<-,'*3K%<+&8H31'C+�?<-e8H.
2,3K%<+~46'*0<2E4C5H3K%�J<57),'C.1'C2NJ<57=\0L-m?<-m%<314C'C-m:�3\?<qE8H- `

²K²
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��� ���D�	���	��� � #H.76����c.7% 0 ��� 0B3 4 ��&=#B����� 4 1 &=#B� 0 ,/.7����� 4 ����(+*<& M .7&'(+�>�������	� 4 % 0 ��� 4 � 4 # 1 �>.7# 1 *<& 4 ��� 4 � 1�
 )
[3�0 ��&'(+� 4 ��� 4 
 .<(�#B��% 0 4 ��#E��� 4 (+*=�
�>( 1 ��&=# 4 ��� 4 �:��&=#B� 4 ��� 4 (+*-,<. 021�3 � 4 � 3!M & 1 4 �'.7& 4 %�& ��*=��������� 1 & 3 . 1�0 �
�:*<% 0 (HGI.<J=%'��*<6 4 � 0 ,/.7#B��% 0 ���U( 1 &'*<% 4 &'� 0 ��� 0B3 4 ��&=#B*<& 4 J=%'� ��� 4 �! S��# 4a4 1 ������� 4 ��#E�I. 4 ��� 4 1 &=#B� 0 .<(�# 1 *<& 4��&=# 0 �a��� 4 
 .<(�#B��% 0 4 J=%'�E&'*<% 4 # 0 *<%�, *<& 4 �!&�� �'�:�!&I� 1 ����� 1�� % 0 ���F���	���'8D.�(+*<��*<&�&'�����! #"%$'&	"%(� #" 1 &'� 1 J=%'���� 4 ,<.7����% 0 4 �"� 1 &=#B� 0 (+����#B� 4 . 4B4 *=( 1�3 � 4*) (HGI.<J %'� *<6 4 � 0 ,/.7#B��% 0 ��8�.>(+*<��*<&�&'��+ 
-, 1 &'� 1 J=%'�W��� 4 � 1  3�0 ��&'(+� 4��&=# 0 �9� .W(+*<&'� 1 # 1 *<&.� *<G 3�0 ��&=# ��#0/9*<&213� *<G 3�0 ��&=#��:*<% 0 (HGI.<J=%'�9*<6 4 � 0 ,<.7#B��% 0 �;8�. (�*<��*<&�&I�54 
76 1 &'� 1 J=%'�
��� 4 �:��&=#B� 4 � 4 # 1 � 3 � 4�4 ����*<&���� 4 & 1 , �c.7%	�)���9��*=�	%�� .7# 1 *<& �:*<% 0 (HGI.<J=%'� *<6 4 � 0 ,/.7#B��% 0 �;8�. (+*<��*<&�&'�98�: 1 &21� 1 J=%'� ��� 4 � 1  3�0 ��&'(+� 4 ��&=# 0 � ��� 4 ��*=�	%�� .7# 1 *<& 4 ���9��*<& � ��� ��� . �	�F8!1<;e��#����9��*<& � ��� ��� . �	�>=��:*<% 0 (HGI.<J=%'�
*<6 4 � 0 ,<.7#B��% 0 ��8�. (+*<��*<&�&'��?@"BA�� 
-� 1 &'� 1 J=%'����� 4 � 1  3�0 ��&'(+� 4 ��&=# 0 ��� . 0B3��/1 *<&DCFE ��#G�IH �:*<% 0 (HGI.<J=%'�
*<6 4 � 0 ,<.7#B��% 0 �"8�.�(+*<��*<&�&'�KJL"NM �PO 1 &'� 1 J=%'�$��� 4 � 1  3�0 ��&'(+� 4 ��&=# 0 �$��� G 3 � 1 4 ��GQ� 0 ��� 0 * 1 #E��#F��� G 3 � 1 4 ��GQ� 0 �� .7%'(HG'�a�:*<% 0 (HGI.<J=%'�a*<6 4 � 0 ,<.7#B��% 0 �

# 8R-,+*4m:O.157%>4C-,%A.B%>4�.|[K)E'C)]=>0<-]8H-E+�?<5D��)E'C-,%L2,-,+m5H%�46-E'~� 31S<+C-E'*[B.P46-,0L'C+m+*3K%>4m+C310<'C2E-�?L-]�K'C.1%<?<-E+�[B.P�
'C5X.BS<5H8D5D4C),+�57%<?<),;	-E%<?A.1:�:�-,%�4�?<-,+p.10L4C'C-,+&wx.12y46-E0<'C+�)y460<?<57),+ `�z 3K0<+�?L)EtA%<57+C+*3K%<+p?<31%<2e0<%U:�3\?<q,87-
:F5�ra4C-p;<'*-,%A.B%>4�-E%�2E3K:F;a46-�8H.e[B.B'C5X.BS<5H875�46)�.18H),.B463K57'*-�?<-m%L3K+�+C0P�*-y46+ `�b .B%<+l8H-p8H.1%<��.1�1- �mQ<2E-m:�3B�
?<q,87-m-,+~4&2E3\?<)m;A.1' %

� � � � ����� �SR 
 ��� � �[Z
∼

O �/P$��	 ����
�� \ � � � � � �1������� \ Q � � \ V �)� � �2X"P"��	�� \ R �UT1�����:d
�����"���+d9	��1�3��� �UT

∼
� ]W^a` �=��	-b��1� �)��	+d�� ���[P"� �VT�W R � � �@W��

.|[K-E28%

' � � � � ����� � %A%<3K: ?<0�:�3\?<q,87-
' Z %A;A.B'6.1:�qE4C'C-�?<)ytA%<57+C+6.1%�4&87-,+�3KS<+C-E'*[P.B46573K%<+
' O �/P"��	�����
��e\�� � � � � �1�
����� \ Q � �f\ V �)� � �2X"P"��	��e\ Q ��	 � %<;A.B'6.1:�qE4C'C-,+9?<)Et<%<5H+*+6.1%�4�8H-E+
wx.12E4C-,0<'*+ltLra-,+�-E4l8H-,0L'C+l57%>4C-,'6.B2E46573K%<+

' 	 �1�3��� �XT
∼

� ] ^a` � %­;A.1'6.B:Fqy46'C-F?<)ytA%<57+C+6.B%>4G0<% 5H%�46-,'*2,-E;L46-�.18H),.B46315H'*-F.1+C+*3\2,5H) T 2NJA.B=\0L-
3KS<+C-E'*[B.P46-E0<'

' �����"��� %�;A.1'C.1:�qE46'*-m?<)Et<%<5H+*+6.1%�4�8X.G:O.P46'C572,-�2,31%>46-E%A.1%�4�87-,+�31S<+C-E'*[B.B4C5H3K%L+&'*-,875H)E-,+ T 8H-E0<'C+lwx.B2y�
46-,0L'C+

# 8K-yra57+*46-�?<-E0arm:�)E4CJ<3\?<-,+�+C310<+ �mQ,8hgi-,+*4C5H:F.B465D3K%�;A.1'u:O.Pra57:F5D+6.P465731%p?<-�8X.{[\'6.157+C-E:GSL8X.1%L2,-�°��M.Pra5H:Z0<:
no5�Y1-,875HJ<3\3>?uQp�Mn ± 3K0 ?<-�8H.#[\'C.15H+*-,:ZS<8H.1%<2,- 'C-E+*46'*-,57%>46- °��l-,+*4C'C572E46-E?��M.Pra57:Z0<: n�5�Y1-,875HJ<3\3\?�Q
� � �Mn ± `­� -E+d:�)E4CJ<3\?<-,+m?<57� q,'*-,%�4k+C0<'m8H-E0<'m-E+*4657:F.B46573K%I?<-]8X.@?L)E[\5X.B4C5H3K%I+*4N.B%<?A.1'*?®'C)E+C57?<0<-,878H- `
� %®�1),%<)E'6.18�8hgi-,+*4C5H:F.B465D3K%I?<-E+d-y��-y4ktLra-,+d-E4k?<-,+k;A.1'C.1:�qE46'*-,+m?<-�?L5H+C;	-E'C+C573K%�?A.1%L+k8H-,+m:�3\?<q,87-,+
8H5H%L)/.157'*-,+�:F5�ra4C-,+&°�2&.1'*4C8H-E^G-y4 �&.13LQA²=/�9�k ± -,+~4�;<'C)yw�),'C.1S<8H-l;A.1'Y8H.m:�)E46JL3\?<-��Mn ` �c3K0<'Y8H-E+Y)E4C0<?<-E+
3��O8�gv31%F+Egv57%>4C),'C-E+C+*- T 8�gv-E+*4C5H:F.B465D3K%]?<-E+�'C)E+C57?<0<-E8H8H-E+Y?<-E+{wx.B2E46-E0<'C+�.187)/.P463K57'C-E+,Q�8H.m:F)y46J<3\?L- � � �Mn
-,+*4�:�-,5H878D-,0<'*- `

²K²=/
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��� ���7�	� �	�'8 1��D� 4 #D��� &I* 0 �>.7� 1 # 3 �	%W��*=�����������
	���
������+�
��1�� ��� 0B3 4 ��&=#H.7# 1 *<& ��� 4 0B3 4 1 �	%'������� 4 ��& 
 *<&'(�# 1 *<&��� 4 . KL% 4 #B������&=# 4 �	%���*=������� (/�N+91�� �>(HGI. � � ��� 4 �:* 1 &=# 4 ��� 4 % 0B3 4 �I. 0 0 .7���:* 0 # .7%	�$�:* 1 &=# 4 . KU% 4 # 3 4 �I. 0��� ��*=�����������
	���
��������	8 ����& 4 ��� 6'���a���F(+� 4 �/0 .7��G 1 J=%'� 4 �:*<% 0 #B*<% 4 ��� 4 ��*=������� 4 4 �9# 0 *<%�, �F��&L�9���:��&'� 1 ���� 1 � % 0 � 4 � ��
���� � ��
��>��# � ��
#� 0 � 4 �:�+(�# 1 ,
������&=# �!�

no-d2NJ<3K5�r�?ugv0L%U:�3\?<q,87-k'C-E+*46- ��X3	 ����	�� ` n�gi0<%<-d?<-,+�'*),;	3K%<+*-,+p.1;<;	3K'~46),-d;A.1'�8H-E+&+*46.B4657+*46572,57-,%<+�.10
;<'C3KSL8Hq,:�-�?<-W8H.U+C),87-,2y465H31%�?<-,+]:�3\?<q,87-,+G-E+*4�8H.I:�5H%L5H:]5D+6.B465D3K% ?ugi0<%V2,'*5746qE'C-@;	)E%A.18H57+C) %�87-@2E'C5D�
46q,'*-k?ug - Y�.15 Y1-F° - #~� ± 3K0�2,'C5D46qE'C- �9./^K),+*5H-,%�?L-e�a2NJ+.9.B' 
�° � #~� ± `	� -,+�?<-,0\r�2,'C5D46qE'C-,+l;	-,'*:F-y4C46-E%>4
?<-�2E3K%<+~46'C0L5H'C-@0<%(2E8X.B+C+C-E:F-E%>4�?<-E+�:�3\?<q,87-,+G+*46.B4657+*4657=>0<-,+]-E%V4C-,%A.B%>4�2,31:F;L4C-W?<0V;<'*5H%<2E5H;	-@?<-
;A.1'C2E5H:�3K%<57-O°x=>0<5�2,31%<+C57+*46- T %ugi0L46578H57+C-E'&=>0<-G87-e:F57%<57:e0<: ?<-Z2sJ<.1%<�K-E:F-E%>46+p;	3K0<'�-yra;<875H=>0<-E'p8H-E+
'C-,8H.B46573K%<+G-,%�46'C-�0L%�:F3\?Lq,87-�-y4O87-,+�3KSL+C-,'~[B.B4C5H3K%L+ ± `{� -,+F2,'C5D46qE'C-,+�?<3K%<%L-,%�4�0L%<-�5H%L?<5H2,.B46573K%�?<0
'6.B4C5H3Z-,%�46'*-m87-p%<3K:ZS<'*-�?L-�;A.1'6.B:Fqy46'C-E+�;A.B'�'C.1;<;	3K'~4 T 8hgv.��*0<+*4C-,:�-,%�4�?<0W:F3\?<qE8H- ` n�-E+l:�-,5H878D-,0<'*+
:F3\?<qE8H-E+l2,31'C'C-E+C;	3K%L?<-,%�4�.B0arW;<8H0<+�wx.157S<87-,+9[B.B8H-,0L'C+ `	� -,+�2,'C5D46qE'C-,+l%<-k'C-yjAqE4C-,%�4�;A.1+l8X.G%<314C5H3K%W?<-
 [\'6.15}:�3\?<qE8H-  ;A.1'm'6.1;<;	31'*4e.B0ar�?<3K%<%L),-,+ ` # 8}%ugi-yra57+*46-F;<.1+d?L-�[B.B8H-,0L'k+C-E0<5H8};	310<'k8X.B=\0L-,8H87-G3K%
.12,2E-,;L4C-1Qu3K0�%L3K%uQ�0<%�:�3\?<qE8H- `3# 87+�w�3K0L'C%<57+C+C-E%>4�0<%<5H=>0<-E:�-,%>4�0<%I5H%<?<572,-e;	-,'*:F-y4C4N.B%>4�8H.O2,3K:�;A.P�
'6.157+C3K%W-E%>4C'C-m8H-,+�:�3a?Lq,87-,+�-,+~465H:�),+ `

² _��
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- #~� -E4 � #~� 3K%>4�?<-E+�-E¯�2/.12E574C),+�?<57� ),'*-,%�46-E+R+*-,873K%e8H-Y2,3K%�46-sra4C-m° - YP.B5 Y1-1Q\²=/	k�0 ± ` � #~� +*-,:ZS<87-{;<8H0L+
;	),%A.1875H+C.1%>4 ` n�-,+}?<5D��)E'C-,%L2,-,+}2,31%<2,-E;L460<-E8H87-,+};	-,'*:F-y4C46.1%>4}?L-l2sJL3K5H+*5H'R-E%>4C'C-l2,-E+Y?<-E0ar]2,'*574Cq,'C-E+}+*3K%>4
-,%<2E3K'C-m3KS<+C2E0<'C-E+&;	3K0<'�%<3K0<+ `�z 3K0<+l3KSL+C-,'~[K-,'*3K%<+&?<31%<2m+C5�8X.e46-E%<?A.1%<2E-k+C0<5D4�2E-,+�?<-E0ar�2E'C5D46q,'*-,+ `
�c3K0<'�8H-M:F3\?<qE8H- � � � � ����� � QY3K% %<3146- - #~��� 0 _���_ -E4 � #~��� 0 + .a² `�� -E+@[B.B8H-E0<'C+�%<-I%<3K0<+
;	-,'C:�-E4*46-E%>4Z;A.1+e?L-�+~4N.B4C0<-,'e+*0<'e8X.W[B.1875H?<5D4C)�?<0 :�3\?<q,87- `c� -,;	-E%<?A.1%�4]87-F'C-E8X.B4C57w�'C-,+*;	-,2y4]?<-O8H.
%<3K'C:F.1875D4C)@°�6�57�K0<'*- + ` +P� - ± Q 8hgi5H%<JL3K:�3K�1),%<)E574C)e?<-,+�[P.1'C5H.1%<2E-,+�°�6�57�K0<'*- + ` +P� � ± -y4k8�gv57:�;	-,'~w�-,2y465H31%?<-,+�;	3K5H%�46+{-E+*4657:F)E+p°�6�57�K0<'C- + ` +P� � ± ?<31%<%<-,%�490<%<-�5H?<)E-�?L-�8X.k2,'*),?<57S<578H5D4C)�?<-�%L3146'*-�:�3\?<q,87-&;	310<'?<),2E'C5H'*-l8H-,+}31S<+C-E'*[B.B4C5H3K%L+ ` no-l;	3K0L[K315H'�?<-,+*2,'C57;L465Dw�-E4Y;<'*),?<572E4C57w ?<-�2E-�:F3\?<qE8H-�+*-,:ZS<87-l;	-,'~w�-,2y465HSL8H- `
b -F:��,:�-]=>0<-F87-,+k2E3K%<?<5D46573K%<+m%L),2E-,+C+6.B5H'C-E+ T 8hgv.1;<;<87572/.B4C5731%�?<-]46-E+*46+d+~4N.B4C5H+~465H=>0<-E+k%<-�+C31%>4d;A.1+
'C-,+*;	-,2y46),-,+ `
�m0<57?<)�;A.1'd8H.WtA�K0<'*- + `�_ =>0<5{%L3K0<+e57%<?<5H=>0<-�8H-E+kwx.12E4C-,0<'*+e=\0L5{5H%L?<0<5H+*-,%�4e?<-,+e3KSL+C-,'~[B.B4C5H3K%L+d[B.P�
'C5X.B%>4d.187)/.B4C3K57'C-,:�-E%>4F°�wx.12y46-E0<' �l-,�K573K%®-y4 2�-,:�5H+C;LJ<-,'*- ± Qo%<3K0<+d-sr<.B:F57%<3K%<+k+*;	),2,5DtA=>0<-E:F-E%>4Z8H-E++C3K0<'*2,-E+p?L-k[B.1'C5H.1S<57875D4C)m?L0M:F3\?<qE8H- � � � � ����� � ;<0L5H+�?<-,+&:F3\?<qE8H-E+�=>0<5­-,%M?<)E2,3K0<87-,%�4G° � � ��������� �
-E4 � � ������� � � ± ` n�-�?L)E4N.B5H8�?<-E+O?<)E:F.1'C2NJ<-,+F-y4O?<0('6.157+C3K%L%<-,:�-,%�4F=>0<-�%<3K0L+O.|[K31%<+F+C0<5D[\5�;	310<'
2,3K%<+~46'*0<5H'*-e87-,+&:�3\?<q,87-,+�+C3K%�4p?L),2,'*574C+�-E% - ;<;	-E%<?<5�r °h�\-,2E4C5H3K% ��` ² ± ` n�gi-,%<+*-,:ZS<87-e?<-E+�:F3\?<5DtA2/.��465H31%<+9.1;L; 31'*46)E-,+�.10@:�3\?<qE8H- � � � � ����� � .1S	3K0a465H+*+C-E%>4 T 8X.d2E3K%<+*4C'C0<2y46573K%@?<0@:�3\?<q,87- � � ��� ����� � %

� � ��� ����� �SR 
 ��� � �[Z
∼

O �/P$��	 ����
�� \ � � � � � �1������� \ Q � � \ V �)� � �2X"P"��	�� \ R �UT1�����:d
�����"���+d&	 �1�3��� � T

∼
� ]i^a` �=��	cb��1� �)��	�� V �)� � �2X"P"��	 ��� R �UT1��� �:d � ���[P"� �VT�W R � � � WUd	� ��� T P�� �ST

b��1	 h �����"����
 ��	 �UT
∼

� ]_^a` �=��	cb��1� �)� 	�\ R �UT1������� �

n}gv.1+*+C3\2,5H.B46573K% ^a` �=��	cb��1� �)��	�� V �)� � �2X"P"��	 ��� R �UT1��� � ?<-,+�;A.1'C.1:Fqy46'*-,+�.18H),.B463K57'*-,+�;	-,'*:F-y4}8�gv-E+*4C5H:F.P�
465H31%�?ugv0L%d:�3\?<qE8H-R=>0<5K4C5H-,%�4o2E3K:�;L46-�?<-E+o[P.1'C5H.B46573K%L+u5H%�46-E'~� JL),:�5H+*;<J<),'*5H=>0<-R?<-E+c.157'C-E+�2E3K'*46572/.B8H-,+u?<-
:F�E:F-�%A.B4C0<'C-l-,%�w�3K%L2E46573K%]?<-�2NJA.1=>0<-&+*0P�*-E4 ` n}gi3K;L4C5H3K% � ��� T P����KT b��1	 h �����"� ��
 ��	)� T

∼
� ] ^a` 


�=��	-b��1� �)��	 \,	��UT1������� +C;	)E2,5DtA-]?<5D��)E'C-,%�46+�;A.1'C.1:�qE46'*-,+p?<-Z[B.1'C5H.1%<2E-,+�;	3K0<'�2NJA.B=\0L-�2E3K:ZS<5H%<.157+C3K%
?<-,+�31S<+C-E'*[B.B4C-,0<'*+&;A.B'l'6.B;<;	3K'*4�.10\rW'C)E�K5H31%<+ `
$&% - #~�
� _ / _ 9F-y4p0<% � #~�
� +L²=/�+F57%<?<57=\0L-,%>4�0<%<-Z.1:�),8H5731'6.P465D3K%�57:F;	31'*4N.B%>46-m?<-Z2E-Z:�3\?<q,87-
;A.1'�'C.1;<;	3K'~4�.10Z:�3\?<q,87- � � � � ����� �y` n�-9'*-,+*;	-,2E4�?<-98H.&%<3K'*:O.1875D4C)�°�6�57�K0<'*- + ` 0B� - ± QP8�gvJL3K:�3K�K),%L),574C)?<-,+&[B.1'*5X.1%<2E-,+Z°�6�57�K0<'C- + ` 0P� � ± -E4�8X.�=>0A.187574C)k?<-,+�;	3K57%>46+&-E+*4C5H:�),+Z°�6c5H�K0L'C-�+ ` 0B� � ± ?<3K%<%L-,%>4p0<%L-5H?<)E-Z?<-Z8X.F2,'*),?<57S<5H875D46)k?<-Z%<3146'*-Z:�3\?<q,87-e;	3K0<'�?<),2E'C57'C-Z87-,+p31S<+C-E'*[B.B4C5H31%<+ `uz 310<+�.1'C'*�E4631%<+p%<314C'C-
:F3\?<)E8H57+6.B4C5731%Z+C0<'�8H-9:F3\?Lq,8H- � � ��� ����� � ;	3K0L'�;<'C3\2E),?<-E' T 8�g�.B%A.18D^a+*-9+*4N.P465H+~465H=>0<-9?<-�8hgi5H%>4C-,'C.12E4C5H31%
?<-,+lwx.B2E46-E0<'C+�tLra-,+�?<)ytA%<5H+ `

² _ ²
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��� ���7�	� �'�'8 1��D� 4 #D��� &I* 0 �>.7� 1 # 3 �	%W��*=�����������
	 � 
������+�
��1�� ��� 0B3 4 ��&=#H.7# 1 *<& ��� 4 0B3 4 1 �	%'������� 4 ��& 
 *<&'(�# 1 *<&��� 4 . KL% 4 #B������&=# 4 �	%���*=������� (/�N+91�� �>(HGI. � � ��� 4 �:* 1 &=# 4 ��� 4 % 0B3 4 �I. 0 0 .7���:* 0 # .7%	�$�:* 1 &=# 4 . KU% 4 # 3 4 �I. 0��� ��*=�����������
	 � 
��������	8 ����& 4 ��� 6'���a���F(+� 4 �/0 .7��G 1 J=%'� 4 �:*<% 0 #B*<% 4 ��� 4 ��*=������� 4 4 �9# 0 *<%�, �F��&L�9���:��&'� 1 ���� 1 � % 0 � 4 � ��
���� � ��
��>��# � ��
#� 0 � 4 �:�+(�# 1 ,
������&=# �!�

�O��� ��¬lª 3  s¡­£m¡­ª
n}gv.1%A.B87^\+C-k+*4N.P465H+~4657=\0L-d'*-,;	3K+*-e+C0L'�2E-,'~4N.157%<-,+&J�^a;	3B46J<qE+C-,+p2E3K%<2,-E'C%A.B%>4p8H.�?L5H+*4C'C57S<0L46573K%W?<-d%<314C'C-
:F3\?<qE8H-m=>0<5­5H:�;<8757=>0<-E%>4�?<-E+�2,31%>46'C.15H%�46-E+&?ugi0L4C5H8H57+C.B465D3K%�%	8�gv57%<?<)E; -E%<?A.B%<2,-d?<-E+&wx.12y46-,0L'C+,Q	8H.�%<31'~�
:O.1875D4C)9?<-�2,-E+{?L5H+*4C'C57S<0L46573K%L+�-E4Y-,%atA%O8�gvJ�^\;	3146J<qE+C-l46'*q,+}w�3K'~46-l-y4{:�3K57%<+�)y[\5H?<-E%>46-�?ugiJ<3K:�3K+*2,-,?<.1+~�
465H2E574C)�?<31574l�y46'C-m'C-E+C;	-,2y46)E- ` # 8�-E+*4&-E%�-E� -y4&%<),2E-,+*+6.15H'*-k=\0L-d8H.Z[B.B'C5X.B%<2,-m+*3K574l+*-,:ZS<8H.1S<87-�?A.1%L+�8H-E+
?<57� ),'*-,%>4C+l�K'*3K0<;	-E+ ` n�-m'*-,+C;	-E2E4&?<-m2E-,+l2,3K%<?L5746573K%<+9;	3K0L'l%<3B46'C-�:�3\?<q,87-m.G)y46)m-srL;L8H5H2E574C)p?A.1%<+l8H.
+C-,2y46573K%�;<'C)E2,)E?<-,%�46- `

² _K_
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n}gi-,+~4657:O.B4C5H31%�?<-�2E-,+�=>0A.B4C'C-�:�3\?<qE8H-,+{.|[K-E2�8X.k:�)E4CJ<3\?<-p�MnU%<3K0<+�;	-E'C:�-E4�?L-&46-E+*46-E'�8H-�'6.B;<;	3K'*4
?<-U[\'6.157+C-E:GSL8X.1%<2E-U-E%>4C'C-I8H-E+�:F3\?<qE8H-E+ ` no. 46'*q,+@JA.10a46-I+*5H�K%<5DtA2,.B465D[a5D4C)M?L-,+�46-,+~46+@+*4N.P465H+~4657=\0L-,+
2,3K%Lt<'C:�-m8hgi5H%ajA0<-,%L2,-m?L-,+l46-E'C:�-,+�.B8H)/.P463K57'C-E+�.P�*310L46)E+d° � .1S<87-/.105+ ` ² ± `

)�*�+-,�.�/ +10 .2*43�576�8 97/�:<; 5�=?>A@';B6�* C1D�E!@!.GF1/:�3\?u² ` 8H:�- +10 � _ ²K² +:�3\? _a` 8H:�- + . �N²
k�.\² ²�[a+ _ k _K_ Hm` ����� ²:�3\?"+ ` 8H:�- 9 � �N² .1+1+ _ [a+ + 0 +�k Hm` ����� ²:�3\?�0 ` 8H:�- 9L² �N² 0 _1_ +Z[a+ 0 _K_ ² Hm` ����� ²

IKJML �<�	��
/� � .76����c.7% 0B3 (c.7� 1 #2%�� .7# 1�
 ��� 4 J=%I.7# 0 � ��*=������� 4 G 1�3�0 . 0 (HG 1 J=%'� 4 �ON (HGI.<J %'�C��*=������� (+* 020 � 4 �:*<&I����&=#��� 4 ��� �/0B3 4 ���W� 1 6:� 0 # 3 ��6QP � ��# � .�, 0 . 1 4 ��� 6�� .7&'(+� �SR 
VA'T �VUI�!�'W9& #B� 4 #B�a��� 4 ��*=������� 4 ����%	� ) ����%	� 4 ����*<&� .$G 1�3�0 . 0 (HG 1 �a���F� . (+*<�������!� 1 # 3 ��� 4 ��*=������� 4 ��8��F#H.76����c.7% 1 &'� 1 J=%'�F� .$,<.7����% 0 ��� p ��*<&�& 3 �E�I. 0 %�& #B� 4 #(+*<���I. 0 .7&=# ��� 0 .7���:* 0 # ��� 4 , 0 . 1 4 ��� 6�� .7&'(+� 4 � 8 1YX ��G'*=*=� 0 .7# 1 *�#B� 4 # � ��� 4 ��*=������� 4 ��8 � 4 #B� 4 # 4 ��*<&=# 0 ��&=#J=%'�F��� 4 ��*=������� 4 *<&=# ��� 4 , 0 . 1 4 ��� 6�� .7&'(+� 494 1 � & 1NM (c.7# 1 , �����!&;#9� 1  3�0 ��&=#B� 4 ����%	� ) ����%	�S�

�������[Z �	��

����������������

�������� !��\�]^���

no-E+�wx.12E4C-,0<'*+p.187)/.P463K57'C-E+l?<-d%<314C'C-d:�3\?<qE8H-m+C3K%�4�:F.15H%�46-E%A.1%>4l?<)E4C-,'C:�5H%L),+ `	z 310<+&;	3K0L[K3K%L+�%<3K0<+
;	-,%<2NJ<-,'�+C0L'�8H.�;L'C5H%L2,57;A.187-I=>0<-,+~465H31% ?L-®2E-E4*46-®)y460<?L-®=>0<5m2,3K%L+C5H+~46- T +C.|[K3K57'W+,gi5H8�-sra5H+*4C-®?L-,+
?<57� ),'*-,%<2E-,+Y+*5H�K%<5DtA2/.P465D[K-,+�;<.1'C:�5<87-,+�-E� -E4C+}tLra-,+ ` $&%<-�.1%A.B87^\+C-�?<-l8X.�[B.1'*5X.1%L2,-�%<3K0<+}'C-E%<+C-E5H�K%L-,'6.
+C0<'l8H-E+l-y��-y46+�?<-E+lwx.12y46-,0L'C+�-y4�+C0L'�87-,0<'*+l5H%�46-E'6.12y46573K%<+�;	310<'l;<'*),?<57'C-�8H-,+�?<3K%<%L),-E+&3KS<+*-,'~[K),-E+ `
z 3K0<+c?<),S<0a463K%<+�;A.1'c0<%L-9.1%A.18D^a+*-{+C0<'�0<%e:F3\?<qE8H-Y2E3K:�;<'C-E%A.1%>4c4C3K0L46-E+�8H-E+c5H%�46-,'C.12E4C5H3K%L+­; 31+C+C57S<87-,+
-,%>4C'C-F%<31+kwx.12y46-,0L'C+d?ugi3K'C?<'*-F2,57%<= `�� -F:�3\?<qE8H-]-,+~4e?<)EtA%L5{2E3K:�:F-]8H-]:F3\?Lq,87- � � ����_ ����� � ./[K-,2
2,3K:�:�-pwx.12y46-,0L'C+ltarL-E+ %

O �/P"��	 ����
��f\ � � � � � �1������� \ Q � � \ V �)� � �2X"P"��	��f\ R �UT1�����

no-�+C57�K%<-a`�+~^\:GS	318H5H+*-]8hgi5H%�46-,'C.12E4C5H31%�?<-,+kwx.12y46-E0<'C+ `�� -F:F3\?<qE8H-]2E3K%>4C5H-E%>4k4C3K0<+k8H-,+k:�3\?<qE8H-,+m8H-E+
;<8H0<+�+C57:F;L8H-E+G°�5 ` - ` 87-,+�:F3\?<qE8H-E+p.|[K-E2G8H-E+�-E� -E46+�tLra-,+�+C57:F;<87-,+&-E4p8H-,+�5H%�46-E'6.12y465H31%<+�?�gv31'C?<'C-e5H%Lw�)s�
'C5H-E0<'C+ ± :F.15H+p+*3K%®;	310L[K3K5H'�;<'*),?<572E4C57w{-y4d-sra;<8H572/.B4C57wY;	-,0a4d�E4C'C-]'C)E?<0<574m;A.1'�+6.W2,3K:�;<87-yra574C) ` �c3K0<'
0<%<-�:�-,578H8D-,0L'C-�.12,0<5D46)�?<0O:F3\?<qE8H-l%<3K0<+{?<-E[K31%<+�4C'C3K0L[K-E'�2E-,870<5	=>0<5	0L46578H57+*-�87-�:F57%<57:Z0L: ?<-&;A.1'C.P�
:Fqy46'C-E+�;	3K0<'�-sra;<8H57=\0L-,'�8H-E+�?<31%<%<)E-,+ ` : -,%<.1S<8H-E+l-y4
��57;<8H-y^U° _�����_ ± .15H%<+*5�=\0L-k��5H%<J<-E5H'*3G-E4
�9.P46-,+° _������ ± ?<),2E'C57[K-E%>4{0<%<-�:F)y46J<3\?<-l=>0<5�2,3K%<+*5H+~46- T ?<)ES<0L4C-,'{8hgv.1%A.B87^\+C-l.|[K-,2�8H-l:�3\?<qE8H-l87-l;<870<+Y2E3K:G�;<8H-srL-�° � � ����_ ����� � ± -E4 T 'C-E4C5H'C-E'�87-Z46-E'C:�-G?<-];<8H0L+mJ<.10L4m?<-,�K'*)�°x8hgi5H%�46-E'6.12y46573K%U?ugi3K'C?L'C-]87-G;<8H0L+
5H:�;	3K'*46.1%>4 ± +Egv578�%�g�.�;A.B+�?�gv-y��-y4m+C57�K%<5DtA2/.B4C57w ` - 5H%<+*5�3K%I?<)y46-E'C:�5H%<-e8H-e:�3\?<qE8H-e31;L4657:G0L:�Q .1878H)E�K)
?<-d4C3K0<+&+*-,+&46-,'*:F-E+&:O.B'C�K57%A.10\r�QA-E%U?<-E+C2E-,%<?A.1%�4�J<57),'6.B'C2NJ<5H=>0<-E:F-E%>4&8X.]2,3K:�;<87-yra574C)k?<0M:�3\?<q,87-

² _ +



��� � � R ���)� � ���1� �
+C-,873K%�8H.G+~4N.B4C5H+*4C5H=>0<- `
n}gv.1%A.B87^\+C-�%ugv.];A.1+�'C)E[K)E8H)m?ugi-E� -y4&?ugi5H%�46-E'6.12y465H31%@?ugv31'C?<'*-m2,57%<=I°x87-�?<)y4N.1578u?<-m8�g�.B%A.187^\+*-�+*-m4C'C3K0L[1-
-,% - ;<;	-,%L?<5Dr�?A.1%L+�87-m4N.1S<87-/.10 ��`�_ ± ` z 3K0L+�;	3K0a[K3K%<+p.1873K'C+l'C-y465H'*-,'�2,-y4C4C-e5H%�46-E'6.12y465H31%�?L-e8�g�.B%A.P�
87^\+C-l-y4Y-srL;L'C5H:�-,'�0L%�%<3K0L[K-,.10F:�3\?<q,87-�.|[K-E2�?<-E+Y5H%�46-E'6.12y465H31%<+R?ugi3K'C?<'*-l=>0A.B46'*-d° � � ��� � ����� � ± `1b -:F�E:F-BQL%<3K0<+l%<-p46'C310L[K3K%<+�;A.1+l?�gv-y��-y4&?L-,+l5H%�46-,'C.12E4C5H31%<+9?ugi3K'C?<'*-m=>0A.B4C'C-F°�8H-p?<)E46.15H8�?<-�8hgv.1%A.18D^\+C-
+C-F46'C310L[K-O-,% - ;L;	-,%<?<5�r ?A.1%L+Z87-�46.1S<8H-,.10 ��` + ± `�z 310<+e'C)E?<0<5H+*3K%<+e;A.B'e2E3K%<+*),=>0<-,%>4G8H-�%<3K:ZS<'C-?ugv57%>4C-,'6.B2E46573K%<+9?<-,+lwx.B2E46-E0<'C+�tLra-,+ T 2E-,878H-,+�?ugi3K'C?L'C-�46'*3K5H+*%

� � ���$������� � R 
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IKJML � �	���	���D� 4 # ��% ; *=�������
	 ��	�� ��
���� ��� ��� 
�������.c,
�+( #B*<% 4 ��� 4 
 .<(�#B��% 0 4 M �	� 4 ( 0 * 1 4 3 4 �"��* 0 � 0 � ����%	�������%	� 1 &=#B� 0 .<(�# 1 *<& 4 �"��* 0 � 0 � # 0 * 1 4 ��� ��� ��� ����� �! #" � �$�&%('������ �
 *) �(+�� ��� ��#,� ������� �-��� �
 �	 �
	�� ��
���� ���. *) ��/
+�� �����!�
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��$0 � � � � � �1�
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`�2 ��.187-,:�-,%�4/Q>0<%<-�5H%�46-E'6.12y465H31%

+C-,:ZS<87-�57%>4C),'C-E+C+C.1%>4C-1Q�O �/P"��	 ����
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�� Q � � � � � �1�
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��
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[B.157-,%>49�E4C'C-p+C57�K%<57t<2/.B4C57[K-E:F-E%>4�?<5D��)E'C-E%>46+9-E%>46'*-�-E0ar�° � .BS<8H-,.10 + ` ² ± Qa8hgi),875H:]57%A.P465D3K%OJL5H),'C.1'C2NJ<57=>0<-?<-�2,-E'*4N.B5H%<-E+O57%>4C-,'C.12E4C5H3K%<+]=>0<-M%<310<+O.|[K3K%L+Fwx.15D46-�.BtA%(?ug�.B0<�K:�-,%�46-,'�8H-�;	3K0a[K3K5H'];<'C)E?<5H2y4657w�-E4
-yra;<8H572/.P4657wR%<-Z?<3K5D4�;A.1+p�y46'C-G.10U?<)y46'C57:F-E%>4�?<0I;	3K0L[K315H'�?L-,+C2E'C57;L465Dw}?<0I:F3\?<qE8H- ` no-d4N.1S<87-/.10 + ` +
'6.1+*+C-,:ZS<87-m87-,+l'*),+C0L874N.P46+l?<-E+�4C-,+~46+�=>0<-k%<3K0<+�.|[K3K%L+lwx.1574�-E%>46'*-k87-,+l:�3\?<q,87-,+ `"# 8�%ugi-E%M'*-,+*+C3K'~4�.10a�
2,0<%<-�?L57� ),'C-E%<2,-]+C5H�1%<57t<2/.B4C57[K- ` n�-];	3K0L[K3K57'�?<-,+*2,'C57;L465Dw�?L-�%<3B46'C-]:�3\?<qE8H-G'*-,+*4C-�?<3K%L2�5H%L2sJ<.1%<�K)BQ
%<3K0<+l;	3K0L[K31%<+�2,3K%L+C-,'~[K-,'�8H-�:�3\?<q,87- � � ��� ������� � ;	310<'l%<314C'C-m.1%A.18D^a+*- `
n­.e+*5H�K%L57tA2,.B465D[\574C)�?<-,+95H%�46-,'C.12y465H31%<+{-,+*4�57%<+*4C'C0<2y4657[1-1Qa-,878H-&%<310<+9'C-E%<+C-E5H�K%L-�+*0<'987-,+�-E� -E4C+�?L-,+9wx.B2y�
46-,0L'C+9-,%�46'C-p-E0ar QL:O.157+{%<-�?<3K%<%<-�.B0<2,0L%<-�57%<?<572/.B4C5H31%F+C0<'987-�+*-,%<+ T ?L3K%<%<-E' T 2,-,+9?<),;	-E%<?A.1%L2,-,+ `
�m' !12,- T 8�gv-E+*4657:O.P465D3K%®?<-�%<3B46'C-O:�3\?<q,87-1Q­%<310<+Z;	3K0L[K31%<+G'*-,+*+C3K'~465H'e87-,+d[P.18H-E0<'C+e?<-,+Z;	-,%�46-E+G3K0
?<-,+p?<57� ),'*-,%<2E-,+�+*-,873K%I87-,+�%<5D[K-/.10\rU?<-Z%<31+�wx.12E4C-,0<'*+ `u� %I-E� -E4/Q�%L3146'*-Z:�3\?<qE8H-d-,+*4�2E3K%<+*4C574C0<)Z?<-
wx.12E4C-,0<'*+I°-O �/P"��	���� 
 � Q Q � � QFV �)� � �2X"P"��	 � -E4 R �UT1����� ± -y4O?ugi0<%<-�2,3|[B.1'*5H),- ° � � � � � �1������� ± ` $&%L-2,3�[P.1'C57),-�-,+~4O0<%(4C-,'C:�-�?<-�?<57� ),'*-,%>4C+F%L57[K-/.B0ar(?�gv0<%L-�[P.1'C5H.1S<87-W?<57+C2,31%>4657%\0<- ` no.�;	-,%�46-�?<-�8H.
w�3K%<2E4C5H3K%�?<),2E'C57[P.1%>4F87-�:�57-,0ar�87-,+]3KS<+C-E'*[B.P465H31%<+�+C-,873K%(2E-,+F%<57[K-,.10arV;	-E0L4�.1873K'C+G�E46'*-�-E+*4C5H:�),- `
� 3K%>4C'6.157'C-,:�-E%>4O.10arVwx.12E4C-,0<'*+�3��#5H8l-E+*4�5H:�;	3K+*+C5HSL8H-W?<-M;A.B'C8H-E'F?�gv-E+*4657:O.P465H31%(?<-M;	-E%>4C-U+C5�3K%
2,3K%<+*5H?<qE'C-�=\0�gv578H+m+C3K%�4d2,3K:�;	3K+C)E+d?<-�+C-E0<8H-E:F-E%>4d?<-E0ar�46-E'C:�-,+k%<3K%a� %\0<:�)E'C5H=>0<-E+ `­b .1%L+d2,-F2,.1+,Q
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b .1%<+m8X.OtA�10<'C- + ` .|����Q�8H.�?<57� ),'*-,%<2E-]-,%>4C'C-]8H-E+m.12E4C57[B.P46573K%<+p875H),-E+m.10\r�:�3\?<0<8H.B465D3K%<+�8H-G873K%<�@?<-
8hgv.Pra-d�@-y4�2,-E8H8H-E+l875H)E-,+l.10\rW:�3\?<0<8X.P465731%<+98H-�873K%<�G?<-m8hgv.Pra-kn�� ��-,+~4&+*5H�K%<5DtA2,.B465D[K-�?<.1%<+l8H-,+l.157'C-,+
2,3K'~465H2,.187-,+ - : -E4�;A.B+l?A.1%<+l8H-m�92 ` � -y4&-y��-y4�-,+*4�5H%<?L),;	-E%<?A.1%�4&?<-m8H.G2E3KJ<),'*-,%<2E- `
� %atA%uQ>%L3K0<+{./[\5H3K%L+})E[K3\=>0<)�0<%�'C),+*0<8746.B4}+C0<�1�K),'C.1%>4Y8hgi57%>46-E'6.12y46573K%AO �
P"��	 ����
�� 0 V �)� � �2X"P"��	 � 0 R ��

T1�����A` ���,:�-&+C5	8H-,+Y'C),+*0<8746.B46+Y?<3K%<%<)E+9;<.1'{87-,+Y4C-,+*4C+�%ugv31%>4�;A.1+�.B4*46-,57%>4{87-�+C-,0L5H8	?<-&+C57�K%<57t<2/.B4C57[\5D46)BQ
8X.�tA�K0L'C- + ` 9O%<3K0L+p'C-,%L+C-,57�K%<-Z+*0<'p0<%<-e46-E%<?A.B%<2,- `�$ %I'C-E:F.1'C=>0<-e=\0L-G8H-e�92�+C-E:ZS<8H-Z./[K3K5H'&0<%L-
?<57� ),'*-,%<2E-m?<-p4C'6.15D46-,:�-,%�49J<),:�5H+*;<J<)E'C5H=>0<-p0<%<5H=>0<-E:�-,%>4l-E%�2E3K%<?<5D46573K%�?<-�2,3KJL),'C-E%<2,- ` � -y4C46-m?L57wX�
w�),'C-E%<2,-m-,+~4�?A.1%L+l8H-p+C-E%<+l?ugv0L%<-mJ>^\;	-,'C.12E4C57[\574C)�?<-m8�gvJL),:�5H+C;LJ<q,'*-���.B0<2NJ<-m;A.B'�'6.1;L;	3K'*4l.10W?<'C31574 `
n}gv.1%A.B87^\+C-&?<-,+ -;: )E[K3\=>0<-p0<%<-�2,-E'*46.15H%<-&;<'*)E[P.18H-E%<2,-�?<-�8hgiJ<)E:F57+C;<J<qE'C-&?L'C3K5D4/Q>+C0L'*46310L49-,%�2E3K%<?<5��
465H31%W?<-m2,31J<),'*-,%<2E- `

���������	� �	� � 3��/1 *<& 4 (+* 0 # 1 (c.7��� 4 ( 1 6�� 3 � 4 � 6�����% ��#
* 0 .7& � � �:*<% 0 ��� �IH ��# CFE 0 � 4 �:�+(�# 1 , ������&=# �!�
� 0 .7��G 1 J=%'� ��� ��� 1 &=#B� 0 .<(�# 1 *<& � �����-� ����� �  *" ��/
�$� % '������ �  #) �(+�� ���I��� 1  3�0 ��&'(+� 4 �"� .<(�# 1 ,<.7# 1 *<& 4��&=# 0 ����� 4 G 3 � 1 4 ��GQ� 0 � 4 � � 0 * 1 # � � � .7%'(HG'� �E��&

 *<&'(�# 1 *<&A��� 4 . 1�0 � 4 (+* 0 # 1 (c.7��� 4 � 8 � 4 1 &=#B� 0 ,/.7����� 4��� (+*<& M .7&'(+� &'� 4 *<&=# �I. 4 . �>(HG 3 4 3 # .7&=# ��*<&�& 3J %'� ��� 1 &=#B� 0 .<(�# 1 *<& & ��� 4 #E�I. 4a4 1 � & 1NM (c.7# 1 , � � (+��� .
4 � 0 . 1 # &'*<&21��:� 0 # 1 &'��&=#c�

n­.G46'C.1%<+*;A.1'C-E%<2,-d-E+*4�0L%MS	31%M+*0<;<;	3K'~4&; 310<'�)y460<?<57-,'l8H-,+l:F)E2/.B%<5H+*:F-E+�875H)E+�.10\rW46'C.1574C-,:�-,%>4C+l?<-
8X.Z2,3KJL),'C-E%<2E-d�K8H31SA.187- `L� 8H87-m.G;	-E'C:�5H+�?L-k:�-y4C46'*-�-,%�)E[\5H?L-,%<2E-k0<%�-,%<+*-,:ZS<87-m?<-m'*),�K573K%<+�-E4l?ugi-,%
+C0<;<;	31+C-,'�0<%<-G?a^a%<.1:�5H=>0<- ` no-E+p46'C.|[P.10arU?<- b 3P�C.B4�-y4m.18 ` ° _ ��� 9 ± 3K%>4p:F3K%�46'*)e8X.F[K315H-e-E4�%<3K0<+5H%<+*;<5H'*-,%>4l),��.B8H-,:�-,%�4l; 310<'�;L'C3\2,)E?<-,' T ?<-E+�46-E+*4C+&?<-k2,31%>46'��K87-1QA%L314N.1:�:�-,%>4�2,-,870<5�?<0�2,3K%�46'C.1+*4C-
+C;A.B4C5X.18 `�� %M-E� -E4,Q	2,3K:�:F-m5H8�-E+*4�?<)E46.15H8787)m?A.1%L+�87-k2NJA.1;<5D46'C-k+*0<57[B.B%>4/Q�8H-k2E3K%�46'6.B+*46-d+C;<.B465H.18o%�gv-E+*4
;A.1+F),��.1875H+*)�-,%�46'*-M8H-E+F+*4657:Z0<8H0L+ � 3KJL),'C-E%>4�-E4O87-,+F+*4C5H:Z0<870<+ z 3K%a� � 3KJ<)E'C-E%>4 `�� -E4C4C-M?<57� ),'*-,%<2E-
?<-F2,31%>4C'6.1+~46-F+C;<.B465H.18�?<3K5D4k-,%�46'6.BfH%<-E'k0<%<-O.12y465D[B.B4C5H3K%�;<8H0L+k5H:�;	3K'*46.1%>4C-]?L-,+e.15H'*-,+m[\57+C0<-E8H87-,+k?<-
SA.1+~� %<57[K-,.10�-,%F2E3K%<?<5D465H31%]?<-�%L3K%a� 2,3KJ<)E'C-E%<2,- ` n­.m?L57� ),'C-E%<2E-�?<-�2,31%>46'C.1+*4C-�+C;A.P465H.18L[B.1'C57-�./[K-,2�8H-E+
%<57[K-,.10ar�?<-E+k:�3\?<0<8H.B465731%<+ ` �c310<'*46.1%>4m8H-E+m;	-,%�46-E+e.B+C+C3\2E5H)E-,+ T 8H.�2,3K%<?L5746573K%I?<-]%<3K%a� 2,31J<),'*-,%<2E-
%<-®+*3K%>4�;A.1+�+C57�K%<57t<2/.B4C57[K-E+ °
6�5H�10<'C-�+ ` .|�
	 ± ` n�-,+�;	-E%>4C-,+M%<-�'C-yjAqE4C-,%>4M?<3K%L2®;A.1+�?ugi-E� -E4M?<0
2,3K%�46'6.B+*46-l+C;A.P465X.B8A.10ar]S	3K'*?<+Y?L-,+Y+C0L'*wx.12E-,+ `\z ),.1%<:�3K57%<+�2,-E8X.m%<-l+C0a¯�4Y;A.1+Y;	310<'}2,31%<2,870<'C- T 0<%L-

² _ k



��� � � R ���)� � ���1� �
.1S<+C-E%<2,-&?ugi-E� -E4{?<0F2,3K%�46'6.B+*46-�+C;<.B465H.18 ` n�-,+Y;	-,%>4C-,+{;	-,0L[K-E%>4��E4C'C-�+C57:F578H.B57'*-,+�:F.15H+ T ?<-,+Y%<57[K-,.10ar
?<57� ),'*-,%>4C+ `	� gi-,+~4&2,-E4*46-m=\0L-,+*4C5H3K%�=>0<5�:F3B4657[K-p87-�2sJA.B;<574C'C-�+C0<5D[B.1%�4 `

² _ �



� �������	��
�� 


� � ��������������� � �1������������������� � �!��� �"� �#�$
%���&���'�
��� �(���*)

b .1%<+�8hgi-yra;	),'*5H-,%L2,-®;<'*),2E),?<-E%>4C-1Q&%<3K0<+�./[a573K%<+W;<'C57+�87-�;A.1'~465�?<-�2,3K%L+*46'*0<5H'*-�?<-,0\r 2,31%<?<574C5H3K%L+
?<3K%>4e87-,+d;<'*3K;<'C57)E4C),+d2sJL'C3K:F.B4657=>0<-,+d873\2/.187-,+k?<-E+Z+*0<'*wx.B2,-,+e;<'C3P�*-E46.15H-E%>4d-yrL.12y46-E:F-E%>4Z8H-E+e:��E:F-E+
2,3K%�46'6.B+*46-E+ T 4C'6.|[K-E'C+�8H-Y46-E:F;<+�°
6�5H�10<'C- 0 ` ²E� - ± ` - 5H%<+*5a%<310<+�[K310<8H573K%<+­2,3K%�46' �18H-E'c8hgi-,%<2E3\?A.1�K-�873\2/.B8?<-GS<.1+~� %<57[K-,.10�.BtA%I=>0<-G8H-E+p+C-E0<8H-E+�?<57� )E'C-,%L2,-,+�-srL;L8H3K5D4N.1S<87-,+&;A.1'p87-e+*^\+*4Cq,:�-G[\57+C0<-E8R+C-Z+C5D460<-E%>4
?A.1%<+]87-�46'C.1574C-,:�-,%�4G�K873KSA.18{?<-,+]+*4657:Z0<8H0L+Z;A.1'G2E3K%<+C)E=>0<-,%>4 T 0L%VJA.10L4~� %<5D[K-/.10�?L-@46'6.B5746-E:F-E%>4
?<-]8hgi5H%aw�3K'C:�.B4C5731% `u� -,;	-E%<?A.1%�4/Qo2,-]=>0<5�-E+*4m[\'6.15 T 0<%�SA.B+~� %L57[K-/.B0�?<-G4C'6.15D46-E:F-E%>4,Q�%<-]8�gv-E+*4m;A.1+
w�3K'C2E),:�-,%�4 T 0<%®%<5D[K-/.10�+C0L;	),'C57-,0<' ` - 57%<+C5R8hgi),=>0<57[P.18H-E%<2,-Z46'CqE+k8H3\2,.18H-Z?<-]%<3K+m+*4657:Z0<8H0<+p?A.1%L+k8H-
46-,:�;<+�%ugv-E+*4�;A.1+9-srL.12E4C-�+C;A.P465X.B8H-E:F-E%>4 `a� -E'*4N.B5H%<+�:F3\?<qE8H-E+�?<)E2,'C5D[K-,%�4l87-,+�%<-E0<'C3K%L-,+�?<0@+~^\+*46qE:F-
[a57+C0<-E8�2,3K:�:�-@?<-E+]tA8D46'C-E+]=>0<5�%<-W'C)E;	3K%<?<-E%>4F;<.1+�.10ar 5H8H8D0<:�5D%A.B465D3K%L+Z0<%<5Dw�3K'C:�-,+W° b .B0<�K:F.1%uQ
²=/ � .�( # 4C465A-E4�.18 ` Q _ ����� ± ` n�-,+{'*),;	3K%<+*-,+�2E3K%<2E-,'C%<.1%>4�8H-E+YS	3K'*?<+{+*3K%>4{;<870<+}w�3K'*4C-,+Y=>0<-&8H-E+Y'C)E;	3K%<+C-E+2,3K%<2E-,'*%A.1%�4�8hgi5H%>4C),'*5H-E0<'�?ugi0<%<-Z+*0<'*wx.12E- ` n­.F:O.B%<5HqE'C-k?<3K%>4�-,+*4p-,%<2E3\?<)Z8hgi5H%�46),'*57-,0<'�?<-E+p+C0<'~wx.12,-E+,Q
;A.1'*4C5H2E0<8H57qE'C-,:�-E%>4@2E-,878H-,+@=>0<5�+C3K%�4�0<%<5Dw�3K'C:�-,+EQ�-,+*4�-,%L2,3K'*-�:F.18p)y460<?L5H)E- ` $ % ;	3K+*4C0<8H-I=>0<-�8H.
;	-,'C2E-,;L4C5H3K% ?<-,+e+*0<'*wx.12E-,+e+C-Fwx.15D4d;<.1'  '*-,:�;<8H57+C+C.1�K-  ° � 3KJ<-E% -y4 ��'C31+C+CS	-E'C�<QY²=/ ��0�( z -E0<:F.1%<%
-E4Y.18 ` Q _���� ² ± `�� -E;	-,%<?<.1%>4,Q>2,-,'~4N.157%<+R46'C.|[B.B0ar];L8X.157?<-,%�4�;	3K0<'�8hgi-E%<2,3\?A.B�K-�?<-,+}+C0<'~wx.12E-,+Y0<%L57w�3K'*:F-E+;A.1'{87-,+{2E-,878H0<87-,+Y?L0�2,31'*46-srF[\57+C0<-E8 ;<'*5H:F.157'*-d°h�L.B+6.;Y>5	-E4 	 .B4N.1%<.1S	-1Q _���� 0�( b -y[\5H%<2+Y�-E49.18 ` Q _���� ²1(
�}'*-,+*+�-y4�.18 ` Q _���� ²�( �l3K+C+*5�-y4�.18 ` Q&²=/�/ 9 (���.12 � [K3�^ -y4�.18 ` Q&²=/�/�� ± `,+ 0L3K5�=\0�gv578p-E% +*3K574,Q�2NJ<- 

8hgiJ\0<:F.157%G5H8a^G-yra57+*46-l0<%<-�)y46'*3K574C-�'C-,8H.B4C5H3K%G-E%>4C'C-�8H.�;	-E'C2,-E;L46573K%�?<0F2E3K%>4C'6.1+~46-l-E4Y8H-E+}'C)E;	3K%<+*-,+{?<0
2,3K'~46-yr�[a57+C0<-E8�;<'*5H:F.157'*-�° ��3�^\%�463K%U-E4�.18 ` Q­²=/�/1/ ( 	 5H87875H.B:�+�-E4�.18 ` Q _���� + ± ` n�-E+p4C'6.1%L+*w�3K'*:O.B4C573K%<+2sJ<'*3K:F.B4657=>0<-,+�?<-e8�gv-sra;	),'C57-,%<2E-e;<'*),2,)E?<-,%�46-Z�K)E%<),'C.15H-E%>4�?L-,+�2,31%>46'C.1+*4C-,+�+C;<.B465H.10ar�;<8H0L+�w�3K'*4C+&-E%
2,3K%<?L5746573K%�?<-�%<3K%a� 2,3KJL),'C-E%<2E-O-E4d;<.1'k2E3K%<+C)E=>0<-,%>4Z31%®;	-,0L4d+,gv.B4C4C-,%<?L'C- T ?L-,+e.12y4657[P.B46573K%<+�;<8H0L+
5H:�;	3K'*46.1%>4C-,+Y?A.1%L+�2,-E4*46-�2,3K%L?<574C5H3K%F?<.1%<+�8H-E+9.B5H'C-E+Y[\5H+C0L-,878H-,+{;L'C5H:F.157'*-,+�° ��3�^\%�463K%�-y4�.18 ` Q�²=/1/�9 ± `n}gi-yra;	)E'C5H-E%<2E-l=\0L5<+C0<5D4R[P.�-sr<.B:F57%<-,'�8hgi5H%ajA0<-,%L2,-9?<-92,-y4C46-�?L57� ),'C-E%<2,-9-,%]'*),?<0<57+6.1%�4�8H-E+R2,31%>46'C.1+*4C-,+
+C;A.B4C5X.10\r@8H3\2/.B0ar�°�6c5H�K0<'*-&0 ` ²y� � ± `

² _ /



� ��� � ���1� ��	 ����� ��� � ���[P"� �����

97/�� C?:

²

_
�

²
_

97/�� C?:

²

_
�

� ¦��@¬9¢�©�§]¡ ��¦e§ � � ¦��@¬9¢�©l§G¡

���
	

� �
	

��� ��� �'��
/�"���	��������� 4 (HG 3 �>.7# 1 J=%'����� 4 ��*=�	%�� .7# 1 *<& 4 �'.7& 4 ���$#B����� 4 ��������%	� 4 % 0 
 .<(+� 4 .<�7KB.<(+��&=#B� 4 �	%
 *<&'� �L
 ��#>� 0 ��� 0B3 4 ��&=# 3 � 4G) � .7%'(HG'� �9���$��*<& � ���$��� . �	� (c. 0 � 1 &I.7� 871<;5� �F.7& 4 � .)� 0 ��� 1 � 0 ���!�;� 3�021 ��&'(+��	% (HGI.7� 1 # 0 � � � 8 � � ��� 4 ��*=�	%�� .7# 1 *<& 4 3 #H. 1 ��&=# ��� 4 ��
���� 4 ��& (+*<&'� 1 # 1 *<& ��� (+*<G 3�0 ��&'(+� ��# ��� &'*<&21
(+*<G 3�0 ��&'(+�/�I� 1 & 4 1 �S��� 4 (+*<&=# 0 . 4 #B� 4 (HG 0 *<�>.7# 1 J %'� 4 � 0B3 4 ��&=# 3 4 �'.7& 4 %�& 6���*=( 3 #H. 1 ��&=#W(+*<���I. 0 .76���� 4 �'.7& 4��� 4 ����%	� (+*<&'� 1 # 1 *<& 4 � ��*<%�6'��� 4
� �+(HG'� 4 6����!%I� 4 �!� � � .7���I. 1�0 . 1 #>J=%'����� (+*<&=# 0 . 4 #B� (HG 0 *<�>.7# 1 J=%'� 4 �I.7# 1 .7���&=# 0 � (+� 4 ����%	� 4 % 0 
 .<(+� 4 .<�7K2.<(+��&=#B� 4 � ��*<%�6���� 4�� �+(HG'� 4 &'* 1�0 � 4 � � 4 # ,<. 021 .76���� 4 ����*<& � .)(+*<&'� 1 # 1 *<& � �E.7& 4��� 4 #B� 4 # 4 ���a(+*<&=# 0�� ���a�	% (+*<&=# 0 . 4 #B� 4 �I.7# 1 .7� � �K� �	&'*<% 4 0B3 �	% 1 4 *<& 4 ��� 4 .7����� 1 #2%'��� 4 ��� 4 ��*=�	%�� .7# 1 *<& 4 ��&(+*<&'� 1 # 1 *<&)��� &'*<&21 (+*<G 3�0 ��&'(+�/�B� 1 & 4 1 �<��� 4 (+*<&=# 0 . 4 #H� 4 ��*=(c.7%	� � ��*<%�6���� 4�� �+(HG'� 4 �/021 4 � 4 � 4 *<&=# ����% 4 � 0 *=(HG'� 4��� 4 (+*<&=# 0 . 4 #B� 4 ��*=(c.7%	� ���F� .�(+*<&'� 1 # 1 *<& ���a(+*<G 3�0 ��&'(+�/�

�W�E� � £�¡o¬9¢�¥y©! V©9¡ 0 ¬�¡��W¦�¨@©lª
��� �
��� � ��(�� ���$���

no-W2E3K%>4C'6.1+~46-W-,%�46'C-W?<-E0arV'C)E�K573K%<+].1?P�C.12E-,%�46-,+�?<-W%<31+�+~4657:G0L8H0<+Z?<)E;	-,%<?(?<-W8X.U8H3K%<�10<-,0L']?L-,+
[K-,2E4C-,0<'*+Z?<-F46'C.1%<+~w�3K'C:F.B465731% ` no.�tA�10<'C- 0 ` ²O;	-,'*:F-y4e?ugv.1;<;<'*),J<-E%<?<-,'Z+*2sJL),:F.B4657=\0L-,:�-,%�4Z2E-E4*46-
5H?<)E-p?L-p2,3K%�46'C.1+*4C-,+�873\2/.10\rO?<)ytA%<57+�46-E:F;	3K'*-,878H-,:]-,%>4p°x?<310<S<8H-E+�j<q,2NJ<-,+�S<8H-E0<-E+ ± 3K0�+C;A.P465X.B8H-,:�-E%>4°x?<3K0LS<8H-E+ljAq,2NJ<-E+��K'C57+C-,+ ± ` $ %�2E3K%<+*46.B46-k=\0L-d?A.1%<+�8X.G;<'C-E:F57q,'C-m-sra;	),'C57-,%<2E-e8H-E+�2E3K%>4C'6.1+~46-,+�4C-,:G�

²=+ �
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;	3K'C-E8H+{+*3K%�49)E��.1875H+C)E+ T 46'C.|[K-E'C+�87-,+{SL8H3\2E+�.10O?<)E;	-,%<+9?L-,+�2E3K%>4C'6.1+~46-,+�+*;A.B465H.10ar�=>0<5 -E0arF+C3K%�4�4C'CqE+
[B.1'C5H.1S<87-,+p-,%�46'C-]8H-E+mS<873\2,+ � 3KJ<)E'C-E%>4d-y4k8H-E+mS<873\2,+ z 3K%\� � 3KJ<)E'C-E%>4 `ob .1%L+k8H-E+�4C-,+~46+k2E3K%>4C' �K87-G8H-E+
2,3K%�46'6.B+*46-E+l+*;A.B465H.10arO+C3K%�4l:�3\?<57t<),+9;	310<'�87-,+9'C-E%<?<'*-m?<.|[B.B%>4N.B�K-�+*5H:�5H87.15D'C-E+ T 46'6./[K-,'*+�8H-,+9S<873\2,+ `
n­.�t<�K0<'C- 0 `�_ 'C-E;<8X.B2,-{;<'C)E2,57+C)E:F-E%>4R2E-,8H.&?A.1%<+c8H-Y2,3K%�46-yr\4C- + b ?<-�%<3K+c+*4C5H:Z0<870<+ ` no31'C+C=>0<-�87-,+c+C0<' �
wx.12,-E+9+*3K%>4�:F3\?L57tA)E-,+{+C-E8H31%�?<-E+�[K-E2E4C-,0<'*+�?<-�8X.k:��,:�-�2,3K0<87-,0L',Q\3K%O;<'C3\?<0L574�?L-�8X.m46'C.1%<+*;A.1'C-E%<2,-
-E4F57%>[K-E'C+*-,:�-,%>4O./[K-,2�?<-E+�46'C.1%<+~w�3K'C:F.B465731%<+G?<-W[K-E2E4C-,0<'*+O?<-�2E3K0<87-,0<'*+�?<5D��)E'C-,%�46-E+ ` n�-,+�8H57�K%<-E+
?<5H+*2,3K%�465H%>0<-E+G-E4G-,%�;	3K57%>4657878D),+e'C-E;<'C)E+C-E%>46-E%>4�8H-�2E3K%>4C'6.1+~46-@-,%�2E3K%<?<5D46573K% %<3K%\� 2E3KJ<),'*-,%�46-W-y4]-E%
2,3K%<?L5746573K%�2E3KJ<),'*-,%�46-�'C-E+C;	-E2E465D[K-,:�-,%�4 ` $ %O'*-,:F.1'C=>0<-�5H:�:�),?L5X.P46-E:�-,%�4Y8hgi57:�;	3K'*46.1%�46-�?<57� ),'*-,%<2E-
?<-�873K%<�K0L-,0<'�-,%�46'C-�2E-,+k8H57�K%<-E+ ` �c310<'m'C),?L0<5H'*-]2,-�2E3K%>4C'6.1+~46-1Q�%<3K0<+m?<5H:�57%\0<31%<+�8H.@8H31%<�K0<-E0<'m?L-,+
[K-,2E4C-,0<'*+�?<-�4C'6.1%<+~w�3K'C:F.B4C5H31%F0<%<57=>0<-,:�-,%�4�-E%@2E3K%<?<5D465H31%O?<-�%<3K%\� 2,31J<),'*-,%<2E-p46310L49-E%@��.1'*?A.1%�498H.
:F�E:F-p?<5H'*-,2E4C5H3K% `

� �

��� �����'���	��� ��� 0B3 4 ��&=#H.7# 1 *<& ��� 4 (+*=* 0 ��*<&�& 3 � 4 ��� ����%	� 4 % 0 
 .<(+� 4 .<�7K2.<(+��&=#B� 4 ���$&'* 4F4 # 1 � %���% 4 �'.7& 4 %�&� 4 �I.<(+�C(+*<%�����% 0 � � � �:* 1 &=# 4 &'* 1�0 4 �!� �E.7& 4 �����!�	� 3�021 ��&'(+�C� 0B3 ( 3 ����&=#B�*� 8 �"��� 4 # 0 .7& 4 
 * 0 �>.7# 1 *<& 4 .7����� 1 J=% 3 � 4�'.7& 4 � . (+*<&'� 1 # 1 *<&i���F&'*<&21 (+*<G 3�0 ��&'(+�a� 0 *=�	% 1 4 . 1 ��&=#9��� 4 (+*<&=# 0 . 4 #B� 4 �������
�C����% 4 1 ���:* 0 #H.7&=# 4 J %'�E(+��%	������ . (+*<&'� 1 # 1 *<&A��� (�*<G 3!0 �!&I(���� ����� �!��� & 0B3 �	% 1 4 .7&=# � .i��*<& � %'��% 0 ��� 4 , �+(�#B��% 0 4 ���)# 0 .7& 4 
 * 0 �>.7# 1 *<&� 6�����% ��# 0 *<% � �i(�� . 1�0 ����&@(+*<&'� 1 # 1 *<& &'*<&21 (+*<G 3�0 ��&;#B�S� � � � *<& � 1 � 1 &=%'� ���i(+*<&=# 0 . 4 #B� �:*<% 0 ��� 0 ��&'� 0 �(+*<���I. 0 .76���� ) (+����% 1 � 0 * ��% 1 # 1 & 1 # 1 .7��������&=# ��&i(+*<&'� 1 # 1 *<& ���E(+*<G 3�0 ��&'(+�/�

b .1%<+Y2,-y4C4C-�tA�10<'C-BQ>8X.�873K%<�K0<-E0<'}?L-,+}46'6.B5746+�?<57+C2E3K%>4C5H%>0<+}-E4{-E%F;	3K5H%�46578787)E+�'C-E;<'C)E+C-,%�46-E%>49=>0A.B%>465D4N.P�
4657[K-E:F-E%>4{87-�2,3K%�46'C.1+*4C- `L� -,;	-E%<?A.1%�4/Qa8H-E+{)y460<?<-E+9;L+*^\2sJL3K;<J�^a+C5H=>0<-,+9?<-&?<57+C2,'*5H:�57%A.P465731%�:�3K%�46'C-E%>4
0<%<-Z2E3K'*'C),8H.B46573K%�-E%>4C'C-Z8H.F;	-E'C2E-,;L4C5H3K%U?<0U2,3K%�46'C.1+*4C-Z-y4p8H-E+�'C)E;	3K%<+*-,+�%<-E0<'C31%A.187-,+�?<0U2,3K'~46-srM[\5��
+C0<-E8­;L'C5H:F.157'*-p;A.1' # ���Wwl°��{3�^\%>4C3K%�-y4�.18 ` Qu² /�/�/ ("2&.|^\%<-,+�-E4�.B8 ` Q _���� + ± -E4&;<.1'l-,%<'*-,�K57+*4C'C-,:�-E%>42,-,878H0L8X.15D'C-W°��m-E5H+C87-,'p-E4 - 87S<'C-E2sJ�4/Q�²=/1/�k ± ` �c3K0<'m),=>0<578H57S<'C-E'�87-,+k.B2E465D[B.B4C5H3K%<+p%<-E0<'C3K%<.18H-E+k?<0L-,+d.10

²=+L²



� ��� � ���1� ��	 ����� ��� � ���[P"� �����

2,3K%�46'6.B+*46-]?<.1%<+m%<3K+�?<-,0ar�2E3K%<?<5D465H31%<+,Q�578cwx.10L4m?<3K%L2]),=>0<578H57S<'C-E'p=>0A.18H5D4N.P465D[K-E:F-E%>4�87-G2E3K%>4C'6.1+~46- `
# 8�%<-G+,gv.1�K5D4p?<3K%L2G;A.1+p?ugi),��.B8H5H+*-,'�+~46'C572E4C-,:�-,%�4�8hgv.1:�;<875D4C0<?<-d?<-,+�2E3K%>4C'6.1+~46-,+�:F.15H+&?ugi-,+~465H:�-,'�8H-E+
46'6.B%<+*w�3K'*:O.P46573K%<+­=\0L5<.1;<;	3K'~46-,%�4�?L-,+�2E3K%�46'6.B+*46-E+�;	-E'C2,-E;L465D[K-,:�-,%�4}2E3K:�;A.1'6.BS<8H-E+�-E%]2E3KJ<)E'C-E%<2,-�-E4
-,%F%<3K%\� 2,31J<),'*-,%<2E- ` n�gi3KS\�*-,2E4C57w�%�gv)y4N.1%�4{;A.1+}?ugv-E+*4C5H:�-,'Y./[K-,2�;<'C)E2,57+C573K%�87-,+}%<57[K-,.10ar]?<-�2E3K%>4C'6.1+~46-1Q
%<3K0<+�%ugv.|[K31%<+R;<.1+�),��.B8H57+C)Y8H-E+�2E3K%>4C'6.1+~46-,+�;	3K0<'c2sJ<.1=>0<-9+C0P�*-y4�57%<?<5D[\5H?<0<-E8H8D-,:�-E%>4 ` n�-,+�-yra;	)E'C5H:�-,%\�
4N.B4C-,0<'*+l31%>4l)y[B.1870<)�;	-,'*2,-E;L465D[K-,:�-,%�4�=>0ugv0L%<-k?L5H:�5H%>0L465D3K%�?L-�. � g ?<-m8H.Z873K%<�10<-,0<'9?<-E+�[K-,2y46-E0<'C+
?<-O46'C.1%<+~w�3K'C:F.B465731% ;L'C3\?<0<57+6.15D4e?L-,+Z2,3K%�46'C.1+*4C-,+G)E=>0<57[P.18H-E%>4C+Z+C-E8H3K% 87-,+e2E3K%<?<5D465H31%<+d-E4Z;	3K0<'e8H-E+
46'C315H+�?L5H'C-E2E4C5H3K%<+9?<-m:F3\?<0L8X.B4C573K% `
n}gi3K'*��.1%<57+6.B4C5H31%�+*;A.B4C5X.187-1Q�87-,+&-,+*;A.12E-,+�?L-e2,3K0<87-,0L'C+�-y4p8H-E+�;L'C3K;<'*5H)y46)E+�?<-e+*0<'*wx.12E-,+p?L-,+p+~4657:G0L8H0<+
+C3K%�4p57?<-,%�4657=>0<-,+ T 2,-E8H87-,+�?<),2E'C574C-,+&; 310<'&8H-E+&+*4C5H:Z0<870<+l?<0U2NJA.1;L5746'*- _ Q�-yra2,-E;L46)Z2E-e=>0<5c2E3K%<2E-,'C%L-
8hgv.P�*310L4�?<-l2E3K%>4C3K0<'*+ ` # 2,5�QK%<3K0L+Y%L-�46-E+*4631%<+Y;A.1+�8X.p+6.1578H8H.B%<2,- `Kz 3K0L+};<'C3\?<0L5H+C31%<+}?<-E+Y:�3\?<0<8H.B465D3K%<+
8H-98H3K%L��?<-,+}?<-E0ar�.Pra-,+}2,.1'C?<57%A.10ar]�G-y4{n�� � .15H%L+C5L=\0L-�?L-,+}:�3\?<0<8X.P465731%<+�.B2sJL'C3K:F.B4657=>0<-,+R8H-98H3K%L�
?<-m8hgv.Pra-mn��k� `	� 3K%�46'C.15H'*-,:�-,%�4 T 8X.Z;<'*-,:�5HqE'C-�-sra;	),'C57:F-E%>46.B46573K%uQL%<310<+l%ugv.B¯�2sJ<31%<+�=>0ugi0<%�+C-E0<8
%<57[K-,.10I?<-Z:�3\?<0<8H.B465731%uQ�8X.F;<870<+p57:F;	31'*4N.B%>46-k;	3K0<'p.|[K3K57'�8�gv-y��-y4p?<-e46'6.B%<+C;A.B'C-E%<2,-G8H-d;<8H0<+&w�3K'~4 `
b -�;<870<+,Q�87-�%<57[K-,.10�?<-l:F3\?<0L8X.B4C573K%G87-�;<8H0<+Rwx.15HS<87-90L4C5H8H5D+C)�;L'C),2E),?L-,:�:F-E%>4{%<-l;<'*3\?<0<5H'C.1574�.10<2E0<%<-
:F3\?<0L8X.B4C573K%�[a57+C57S<8H-&-E%W2E3K%<?<5D46573K% z 3K%a� � 3KJ<)E'C-E%>46-�873K'C+*=>0<-p8hgi3K%�'*),?<0L5749?<- . � g 87-,+�%<57[K-,.10ar�?<-
:F3\?<0L8X.B4C573K%L+9; 310<'l2E3K%>4C' �K87-,'�87-�2,3K%�46'C.1+*4C-k?A.B%<+l2,-E4*46-k-sra;	),'C57-,%<2E- `
��� �
�[Z �  !&��M#����� !�

z 3K0<+Z.B;<;<8H57=>0<3K%<+k8H-F:��,:�-]4 ^\;	-�?L-O;<'C3\2E),?<0L'C-�=>0<-O?A.1%<+e8�gv-srL;	)E'C57-,%<2E-�;<'*),2E),?<-E%>4C- `}� JA.B=\0L-
+C0P�*-y4}+C0<5D4�0<%L-�+C-,+*+C573K%]?<-�=>0A.B4C'C-9+C),'*5H-E+�?ugv.12,=>0<57+C574C5H3K%L+cw�3K%<2E4C5H3K%L%<-,878H-E+�°x'*0<%<+ ± .|[K-E2�0<%<-�;	)E'C573\?<-?<-O'C-E; 31+G.B;<'CqE+Z?<-E0ar 'C0<%<+e?<0<'C.1%>4e8X.1=>0<-E8H87-�%<3K0<+e;<873K%<�1-,3K%<+d8H-�+C0P�*-y4G?A.B%<+e8hgi3KS<+C2E0<'C5D46)F;	310<'
=\0�gv578�+C-&'*-,;	3K+*- `az 310<+{:�-E4*463K%L+Y2,-y4C46-&;	)E'C5H3\?L- T ;<'*31t<4{;	3K0<'Y-y��-E2E4C0<-,'{0<%O-srL.1:F-E%�.1%<.B463K:�57=\0L-
°~² .Z:�5H%>0L46-E+ ± `
n­.@4�!B2sJL-F?L0®+C0P�*-y4e;	-E%<?A.1%�4e87-,+m'C0<%®-E+*4d?<-]tLra-,'k8X.@2,'*3K5DrI%<3K57'C-]=>0<5}+*-�4C'C3K0L[K-F.B0®2,-E%>4C'C-F?<-
8hgi5H:F.B�K- `A� JA.B=\0L-d'*0<%�-,+~4&2E3K%<+~46574C0<)m?<-]²�9 � +C2,.1%<+�?<- +G+C-,2E3K%<?<-E+&;	-,%<?<.1%>4�8H-E+C=>0<-,87+l8H-p[K318H0<:�-
-,%>4C5H-E'�?<0�2,-E'*[K-/.B0W-,+~4�-,%L'C-,�15H+*4C'C) `<z 3K0<+�-,:�;<873�^K3K%<+{0<%�;<'C3B463\2,318H-&-E%@S<873\2 ` n�-,+9S<873\2,+{+C3K%�4�?L-,+
+C),'*5H-E+�?<-G+*4C5H:Z0<8H0L+�?ugi0<%<-G:F�E:F-e2,3K%L?<574C5H3K% ° � 3KJ<)E'C-E%>4k310 z 3K%a� � 31J<),'*-,%�4 ± ` n�-E+m:�3\?<0<8H.B465D3K%<+2sJ<'*3K:F.B4657=>0<-,+�-y4d.B2sJL'C3K:F.B4657=>0<-,+p+C3K%�4k;L'C),+*-,%�46),-E+d?A.1%<+�?<-,+mS<873\2,+�?L5H+*4C5H%<2y46+ `o� JA.1=>0<-]+C-E+C+C573K%
2,3K:�;<'C-E%<? _�� S<873\2,+Y?<-	�d+*2/.1%<+�2NJA.12E0<% ` n�-E+�+*2/.1%<+�31%>4{0<%<-&?<0<'C)E-�?<- +k+C-,2E3K%<?L-,+9?<3K%<2&2NJA.1=>0<-
S<8H3\2�?L0<'C- _ 0]+C-,2E3K%<?L-,+&-E4�0<%L-k+*-,+C+*5H3K%�Q
�G:F57%\0L4C-,+ `
- 8hgi5H%�46)E'C57-,0<'u?ugi0<%eS<873\2}3K%d.B4C4C'C5HSL0<-}?<5D��)E'C-E%>46+o4C-,:�;<+­?�g�.B¯�2NJA.1�K-{.10arm5H:F.1�K-E+�=\0L-{8hgi3K%m;<'C3P�*-E4*46-

²=+ _



� ����� R ���)� � ���1� �
°�6�57�K0<'C- _a` ²d?<0M2NJA.1;<5D46'C- _ ± `	b .1%<+&0<%M'C0<%uQ�8X.Gw�'C)E=\0L-,%<2E-Z:F3|^K-,%L%<-d?<-d;<'C3P�*-,2y46573K%�-,+~4p?<- �L` 9�k
2�
 `�b .1%<+Z0<% +C2,.1%�%L3K0<+Z;<'C)E+C-E%>4631%<+]?L-,+G:�3\?<0L8X.B4C573K%<+k;<'C3\?<0L5746-E+Z0<%L5H=>0<-E:F-E%>4G87-O873K%<�M?ugi0<%
+C-,0L8�.Pra-Z2/.1'*?<5H%<.18c?<-Z8�gv-E+C;A.B2,-Z2,3K0L8H-,0L' ` $ %I;<'C3P�*-y4C46-e; -E%<?A.B%>4 9L² � :�5H878D57+*-,2,31%<?<-,+�0<%<-Z5H:F.1�K-BQ
M1

Q�?<3K%�4{87-,+};<'C3K;L'C5H)y46)E+Y?<-�2E-,'*46.15H%L-,+Y+C0L'*wx.12E-,+{3K%�4{)y46)�:�3\?<0<87),-,+}?A.B%<+Y0<%<-�?<5H'*-,2y465H31% ` ��0<5H+}3K%
;<'C3P�*-E4*46-l;	-E%<?A.1%�4&² ��� :�5H878D57+*-,2E3K%<?<-E+}0<%<-l5H:F.1�K-9?L0�w�31%<?�+6.B%<+}46'C.1%<+~w�3K'C:F.B465731%uQ

Bgd
`�� %<+C0<5D46-BQ

;	-,%<?A.B%>4 9L² � :�5H878D57+*-,2E3K%<?<-E+,Q93K% ;<'*),+C-E%>4C-�0<%<-�57:O.1�1-1Q
M2

Q92,3K%�46-E%A.1%>4W?<-,+W:�3\?<0<8H.B465731%<+O8H-
8H3K%<�I?<0�:F�E:F-@.Pra-W:O.B5H+Z?A.B%<+]8X.U?<57'C-,2y46573K% 3K;<;	3K+*),- ` - 57%<+C59?<-W+*0<574C-W2E3K:�:F-�8H-�:F31%>46'*-@8H.
tA�K0<'*- _a` ² ` � 8H.ktA%@?<0�S<8H3\2&3K%�;<'*3B�*-y4C46-�0<%L-p5H:F.1�K-�?<-�S<'C0<5D492E3K%�46-,%<.1%>494C3K0L4C-,+987-,+�;<'*3K;<'C57)E4C),+
2sJ<'*3K:F.B4657=>0<-,+�'*-,%<2E3K%�46'C)E-,+�?A.1%L+98H-E+�5H:F.1�K-E+{?<0�'C0<% ` n�-�?<),2E3K0<'*+94C-,:�;	3K'C-E8 ?<-�8X.d;<'*),+*-,%>46.B46573K%
?<-,+�57:O.B�K-,+ T 8hgi5H%>4C),'*5H-E0<'9?ugi0<%�S<8H3\2�-E+*4�8H-�:��,:�-�=>0<-k2E-,870<5�?<)E2,'*574l?A.1%<+l8H-�2NJA.1;L5746'*- _\`
��� �
�G� � 
  ���($�Q(�� 

�7���

��.1'C:�5 87-,+�² 0Z+C0P�*-y46+l./^�.1%�4�;A.1'~465H2E5H;	)�.10\rO46-E+*46+9)E[K3\=>0<)E+l;<'C)E2,),?L-,:�:F-E%>4,Q<2E5H%<=�3K%�4�;<.1'*4C5H2,57;	) T
2,-E4*46-m)E4C0<?<- `$# 87+�+C3K%�4�;A.B'�2,3K%<+*),=>0<-,%�4�+C.1%<+l?<)Et<2,574l?<-m8H.e[\5H+C573K%@?<-,+l2,310<8H-E0<'C+946'C572sJL'C3K:F.B465D=>0<-,+
-E4�%<-d;<'C)E+C-E%>46-E%>4m.B0<2,0<%L-e;A.B46JL3K8H31�K57-�[\5H+*0<-,878H-kJA.B%<?<572/.1;A.B%>4&8X.];	-,'C2E-,;L4C5H3K%M?<-E+�+*4657:Z0<8H0L+ ` $&%L-
w�-,:�:F-p-E4�=>0A.B4C'C-mJ<3K:�:�-,+ !1�1),+l?<- _ + T 0-9].1%L+d°x:�3�^K-,%L%<- � + _a` 9].1%<+ ± `

�W��� ��¬lª 3  s¡­£m¡­ª
��� Z ��� � &������$
 ��($&
����

���� '& � 
%��(�� �����

b .1%<+d0L% ;<'*-,:�5H-E'�46-E:F;L+k%<3K0<+k)E4C0<?<573K%<+k8H-E+k?<5D��)E'C-E%<2,-E+e?�g�.B2E465D[B.B4C5H3K%�-,%�46'*-F87-,+k:�3\?<0<8H.B465D3K%<+
2sJ<'*3K:F.B4657=>0<-,+9-E4l8H-E+�:�3\?<0<8H.B465D3K%<+9.12NJ<'*3K:O.P465H=>0<-E+9?A.1%<+�8H-�4C'6.15D46-,:�-,%�49?<-�8X.Z2E3KJ<)E'C-,%L2,- `	z 3K0<+
'C)/.B8H5H+*3K%<+&?<3K%<2Z0<%<-G.1%A.18D^\+C-Z3��U%<3K0<+p2,'*3K5H+*3K%<+p87-,+p2E3K%<?L5746573K%<+ � 3KJ<)E'C-,%�4 < z 3K%a� � 3KJ<)E'C-,%�4d./[K-,2
2,-,878H-E+l?L-k:�3\?<0<8H.B465D3K%@2NJ<'*3K:F.B4657=\0L-=<1.12NJ<'*3K:F.B4657=>0<- `
$ %�%ugv31S<+C-E'*[K-O.10L2,0<%L-�?<57� ),'*-,%<2E-�-E%>46'*-�:�3\?<0<8H.B465D3K%I2NJ<'*3K:O.P465H=>0<-Z-E4d.12NJ<'*3K:O.P465H=>0<- ` ��.15H+�+C5
3K%�.BSA.157+C+C-p87-,+9+C-E0<5H87+ T �L` ��� ²p%<3K%@2,3K'*'C57�K)1Qa=>0<-,87=>0<-,+�.12y465D[B.B4C5H3K%<+�.1;<;A.1'C.15H+*+C-E%>4�?<3K%�4l0L%<-�?A.1%<+
8H-l�92 ?<'C3K5D4&° _K_ � _ �&�N² _ QPr\^ 
 � .18H.15H'C.12NJ ± .1873K'C+R=\0�gv0<%L-&2E-,'*46.15H%L-l;<'*)Ew�),'*-,%<2E-&?A.1%L+Y87-l� 2 ��.10L2sJL-
.|[B.B574e)E46)�:�5H+C-F-,% )E[\5H?L-,%<2E-W;	310<'Z8H.M2E3KJ<),'*-,%<2E- ` $ % %L3146-�)E��.187-,:�-,%�4Z0<%<-�;	-E4C5746-�.12y465D[B.B46573K%
?A.1%<+p8H-,+p.15H'*-,+&[a57+C0<-E8H87-,+�;<'C57:O.15D'C-E+���.10L2sJ<-E+�°~² � � / . . ± `�� -,+mJ�^\;	-,'6.B2E465D[B.B4C5H3K%L+p+C3K%�4m2E3K'C'*),87),-E+T 8H.�;<'*),+C-E%>46.B46573K%(?<-�:F3\?L0<8X.B4C5731%<+G2sJL'C3K:F.B4657=>0<-,+ `{� -E;	-,%<?A.B%>4�31%(;	-,0a4O+,gi5H%�46-E'C'C31�K-,']+C0L'F8H.
;	-,'*4C5H%<-E%<2,-d?<-d2E-,878H-,+ � 2E5o+C5o-,%M2,3K%L+C5H?L),'6.B%>4&=\0�gv-E8H8H-E+&31%>4&8H-E+�:F�E:F-E+�;	3K5H?L+�+*4N.P465H+~465H=>0<-E+e°�wx.157S<8H- ±=\0L-k?ugv.10L46'*-,+�.12E4C57[B.B4C5H31%<+�+*574C0<),-E+�?A.1%L+�?L-,+�'C)E�K573K%<+�)E4C'6.1%<�1q,'C-E+ T %<3146'*-m2NJA.1:�;�?ugi)E4C0<?<- `
# 8�-E+*4O2,-E;	-,%<?<.1%>4@./[K),'*)M=>0<-�8H-E+�:F3\?<0L8X.B4C573K%L+�.12NJ<'C31:O.P465H=>0<-E+�%<-�:�3\?<5DtA-,%�4�;A.1+F87-�;<.B4C4C-,'C%

²=+�+



� ����� R ���)� � ���1� �
?ug�.B2E465D[\5746)�:�5H+9-,%�)y[\5H?<-E%<2,-k;<'C)E2,),?L-,:�:F-E%>4 `	z 3K0L+�;	3K0L[K31%<+,QA46310L4&.10�;<870<+,Q<)E[K3\=>0<-E'&0<%<-d.B0<�B�
:F-E%>4N.P465H31%�?<-,+l%<5D[K-/.B0ar@?ug�.B2E4C57[\574C)p8H5H)E-,+ T 8X.Z2E3KJ<)E'C-,%L2,-k;	3K0L'�8H-,+9:F3\?L0<8X.B4C573K%L+�2sJ<'*3K:F.B4657=\0L-,+ `
��� Z �[Z � & ��#  !�����Q�

no-E+�?<57� ),'*-,%<2E-,+};L'C3\?<0<5D46-E+�;A.1'R87-,+R:F3\?L0<8X.B4C5731%<+R.12NJ<'C31:O.P465H=>0<-E+R)E46.1%>4�%\0<878H-E+,QB%<3K0<+��K873KSA.B8H5D+C3K%L+
8H-,+G?L3K%<%<)E-,+�3KSL4C-,%>0<-,+�?<.1%<+]87-,+G?<-E0ar�2,3K%<?L5746573K%<+W°�:F3\?<0L8X.B4C573K%L+Z2NJ<'C31:O.B4C5H=>0<-E+G-E4�.12sJL'C3K:F.P�
465H=>0<-E+ ± `�z 3K0<+�.10<�K:�-,%�463K%L+�.157%<+C5c8X.F;	3K+C+*5HS<578H5D4C)d+*46.B4657+*4657=>0<-Z?�gv57+C3K87-,'�?L-,+�'C)E�K5H31%<+�5H%>4Cq,�1'C-,+ ` no.tA�K0<'*- 0 ` +]'C-E;<'C-E%<?M8H-E+l2,3\?<-E+&2E3K0<87-,0<'l0L4C5H8H5D+C),+�?A.1%L+�8H-�2sJA.B;<574C'C- _ .|[1-,21Q�-,%�31'6.1%<�1)m8H-E+�'*),�K573K%<+
5H:�;<8757=>0<)E-,+Y?A.1%<+{8H-l4C'6.15D46-E:F-E%>4Y?<-&8X.m2,31J<),'*-,%<2E- ` $ %F4C'C3K0a[K-�?L-,+9.12y465D[B.B4C5H3K%�:�),?L5H3B� 3\2,2,57;<5�4N.B87-,+
=\0L5l+,gi)E4C-,%<?L-,%>4�.B%>46)E'C57-,0<'*-,:�-,%�4p�*0<+C=>0ugv.10(;A.1'C.1J<57;<;	3\2/.1:�;	- ` 2 ��.18H-E:F-E%>4,QR?<-W;	-E465D46-E+�.12E4C57[B.P�
465H31%<+�8H57),-E+ T 8H.G%<31%a� 2E3KJ<),'*-,%<2E-�°�-,%�S<8H-E0 ± +C3K%�4�-,%�;	3K+C5D46573K%@8X.B4C),'C.18H-�3\2,2,57;<5746.187- `
n­.F2E3K:�;A.1'C.15H+*3K%M./[K-,2e8H-E+�.12E4C57[B.P465H31%<+�;<'*),2E),?<-E:F:�-,%�4p2,5D46),-E+�?A.1%L+�8X.�;<'*-,:�5HqE'C-k-yra;	),'*5H:�-,%�4N.P�
465H31%�° � J<.1;<5D46'C- _ ± -,+~4m)y[\5H?<-E%>46-Z2,3K%L2,-,'*%A.1%�4m8X.F%<3K%a� 2,3KJL),'C-E%<2E- ` no-E+m.B2E465D[B.B4C5H3K%<+&+*57460L),-E+�?A.1%<+8H-,+�.157'C-E+Y[a57+C0<-E8H87-,+p°�6c5H�K0<'*- 0 ` 0 ± 3K%�49?<57+C;A.B'C0O-E493K%O2,3K%L+C-,'~[K-�2E-,8H87-,+{+*57460L),-,+�8X.P46),'C.187-,:�-,%�4 ` �c3K0<'2,3K:�;A.1'*-,'�87-,+p.12y465D[B.B4C5H3K%<+EQ	%<3K0L+p'C)E?<0<5H+*3K%<+p8�g�.B%A.187^\+*-e?<-e8X.F;<'*-,:�5HqE'C-e-sra; )E'C57:F-E%>46.B46573K% ° � JA.��
;<574C'C- _ ± .10arO2E5H%<=�:��,:�-,+{+C0P�*-y46+9=\0L5�3K%>49;<.1+C+*)�87-,+{46-E+*46+9?<-�2,3K%�46' �18H-&?<0@2E3K%>4C'6.1+~46-p+C;<.B465H.18 ` n�-%<3K:ZS<'C-�?<-p+*0P�*-E4�-,+~4�46'*3K;�wx.B5HS<87-&;	3K0L'92,31%<2,870<'C-p?<)ytA%<5D465D[K-,:�-,%>49+*0<'92,-p=\0L-�2,-y4C46-�.1%A.18D^\+C-p:�-E4
-,%�.|[B.B%>4 `a� -,;	-E%<?A.1%�4/Qa8X.�tA�K0<'*- 0 ` .m:F3K%�46'*-�=\0L-�8H-E+{'*),�K573K%<+Y=>0<5	'C-E+C+*3K'*4C-,%>49;	310<'{8H.k2E3KJ<)E'C-,%L2,-
?<-�%L3146'*-W;<'C-E:F57q,'C-@-srL;	)E'C57-,%<2E-�+6.1%L+�2,3K%�46'��K8H-@?<0V2,3K%�46'C.1+*4C-�+C;<.B465H.18m°x-E%(SL8H-,0 ± +C31%>4�2,3K:�;A.P�'6.1S<87-,+ T 2,-,878H-E+94C'C3K0a[K),-,+l?A.B%<+l8H.dtA�K0<'*- _a` +Z?<0W2NJA.1;<5D46'C- _ .|[K-E2m0<%W),2NJA.B%>46578H873K%�?L-m+*0P�*-E4C+l;<8H0L+
5H:�;	3K'*46.1%>4 `Lz 31+l2E5H%<=F+C0P�*-y46+�+*3K%�4�?<31%<2m'*-,;<'*),+C-E%>46.B465Dw�+l?<-,+l;<'*-,:�5H-E'C+9'C),+*0<8746.B46+�3KSa46-,%>0<+l;<'C)E2,)s�
?<-,:�:F-E%>4 ` $ %�+C0<;	-E'C;	3K+*-W°�-,%M'*3K0<�K- ± T 2,-,+�.12y4657[P.B46573K%<+l2E-d=>0<5­'C-E+C+*3K'*4�-E%M2,3K%L?<574C5H3K%W2,3K%�46' �18H-
;	3K0<'&87-k2,3K%�46'C.1+*46- � 3KJL),'C-E%>4�4�� z 31%a� � 31J<),'*-,%>4 ` $ %�4C'C3K0L[K-d=>0<-e87-,+�.B5H'C-E+l[a57+C0<-E8H87-,+R�*0<+*=\0�g�.10
;A.1'6.BJ<5H;<;	3\2,.1:�;	-d+C3K%�4m.12y4657[K)E-,+p?A.B%<+p8H-E+�?<-,0arU2,.1+]°x2NJ<-E[P.10<2NJ<-,:�-,%�4m-,%I%<3K57' ± ` $ %I'C-E:O.B'C=>0<-
=\0�gv-E%�2,3K%L?<574C5H3K%�2E3K%>4C' �K87-1Q�8H-E+�.B2E465D[B.B4C5H3K%L+}+,gi)E46-E%<?<-E%>4�?<.|[B.B%>4N.B�K-&+*0<'Y46310L46-E+{8H-,+{.157'C-E+}[\5H+C0L-,878H-,+
-E4�%<3146.1:�:F-E%>49[K-E%>46'C.18H-E:�-,%>4l3���31%�%<314C-m0<%<-m%<-E4*46-k.10<�K:�-,%�4N.B4C5H3K% `
b .1%<+k2,-�2NJA.1;<5D46'C-]%<310<+d.|[K3K%L+d2E3K%�46' �18H)]8�gv57%LjA0<-E%<2,-]?<0®2,31%>4C'6.1+~46-�+C;A.P465X.B8�+*0<'k8H-E+d.12y465D[B.B4C5H3K%<+
:F57+C-,+m-,% )E[\5H?L-,%<2E-O?A.1%<+d8H.W;<'C-E:F57q,'C-]-yra;	),'*5H-E%<2,-I° � JA.B;<574C'C- _ ± ` n�-,+d'C)E+C0<8D4N.B46+k5H%L?<5H=>0<-E%>4d0<%-E� -E4�?<-d2,-d2,3K%�46'6.B+*46-d+C;<.B465H.18o+*0<'&8H-,+&.12E4C57[P.B46573K%<+l8H57),-,+ T 8X.]%<3K%a� 2,31J<),'*-,%<2E-Z:F.15H+l%L-e;	-E'*460L'CS	-
;A.1+l8H-�'*),+*-/.10�=>0<-k%L3K0<+�.|[\5H31%<+l?L)EtA%<5 `

²=+10



� ����� R ���)� � ���1� �

��� ��� �'� �	� C 0 *7KL�+(�# 1 *<&A��� 4 .<(�# 1 ,/.7# 1 *<& 4 � 1�3 � 4K) � . (+*<G 3�0 ��&'(+� � � 3��/0 .<� 3 * 0 .7& � � � ��#$� .i&'*<&21 (+*<G 3�0 ��&'(+�� � 3��/0 .<� 3 6����!% � ��& (+*<&'� 1 # 1 *<& (+*<&=# 0�� ��� 4 % 0 ��� 4 (+� 0 , �c.7%	� � � &'* 0 �>.7� 1 4 3 4 � 3�� � 0 ������&=# � *<& � 3 4 �!E 3 � 1 1
4 ��GQ� 0 � 4 � 0 * 1 #9��# � .7%'(HG'� ��&i,=%'�a� .7# 3�0 .7��� � ��&iGI.7%�# � �I,
��&=# 0 .7��� �[.7%i� 1 � 1 ��%-� ��# � 3 � 1 .7&'� � ��&i6I. 4 �!�I8 � 4.<(�# 1 ,/.7# 1 *<& 4 � 0 * , 1 ��&�&'��&=#9�"� .7&I.7��� 4 � 4 4 % 0 � 4 %<KL��# 4 ��& � � ? .c,
�+(

p = 0.001
&'*<&i(+* 02021 �
3 �

������� �'� �I��C 0 *7K2�+(�# 1 *<& ��� 4 .<(�# 1 ,<.7# 1 *<& 4� 1�3 � 4 ) � . &'*<&21 (+*<G 3�0 ��&'(+� *<6�#B��&=%'� 4�'.7& 4 �����!�	� 3�021 ����&=#H.7# 1 *<& �	%5(HGI.7� 1 # 0 � �
� ��� �	� ���@(+* 02021 �
3 ��& � � �*�!� 8 � .7&I.7��� 4 �&'� �:* 0 #H�EJ %'� 4 % 0 ��� 4 ( 1 &'J>��
���� 4 %/KL��# 4J=% 1 *<&;# �I. 4B4 3 �����!�	� 3�021 ��&'(+�$���W(+*<&=# 0�� ����	%i(+*<&=# 0 . 4 #B� 4 �I.7# 1 .7���

²=+ .



� ����� R ���)� � ���1� �

��� �����'���	�!� (�# 1 ,/.7# 1 *<& 4 � 0 *-, ��&I.7&=#a�"� .7&I.7��� 4 � 4a4 % 0 � 4 %/KL��# 4 ��& � � ? .c, �+(
p = 0.001

��& &'*<& (+* 02021 �
3 �
C 0 *7KL�+(�# 1 *<& ��� 4 .<(�# 1 ,/.7# 1 *<& 4 � 1�3 � 4*) � .�(+*<G 3�0 ��&'(+� � (+*<&=# 0 . 4 #B�)�-� *<G 3�0 ��&=# ��� /9*<&213� *<G 3�0 ��&=# � �:*<% 0 � .
� 0 ��� 1 � 0 �)�!�;� 3�021 ��&'(+�>*�� ����(+*<&=# 0 . 4 #B� 4 �I.7# 1 .7� & � 3 #H. 1 #W�I. 4 (+*<&=# 0�� � 3 � 6�����%-�E��#W��& (+*<&'� 1 # 1 *<&5(+*<&=# 0�� ���
� 0 *<% � � � 4 % 0 ��� 4 (+� 0 ,
�c.7%	� � �f&'* 0 �>.7� 1 4 3 4 � 3�� � 0 ������&=# � *<& � 3 4 � E 3 � 1 4 ��GQ� 0 � 4 � 0 * 1 #i��# � .7%'(HG'� ��&
,;%'� � .7# 3�0 .7��� � ��& GI.7%�# � � , ��&=# 0 .7��� �[.7% � 1 � 1 ��%-� ��# � 3 � 1 .7&'� � ��& 6I. 4 �!� 8�� 4 0B3��/1 *<& 4 &'* 1�0 � 4i4 *<&=# ���(HG'��,/.7%'(HG'������&=# ��� 4 ����%	� (+*<&'� 1 # 1 *<& 4 �

²=+�9
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b .1%<+�8�gv-sra;	),'C57-,%<2E-�2,31%>46'��K87-W;L'C),2E),?L-,%>4C- ° � JA.1;<5D46'*- 0 ± Q�%L3K0<+F./[\5H3K%L+G46-E+*4C)�?<-,+�:�3\?<0<8H.B465D3K%<+
?<-Z8H0<:�57%A.1%L2,-�°x87-e8H31%<�O?<-Z8hgv.Pra-e2/.1'*?<5H%A.B8�n��m� ± ;	310<'p;<'*3\?<0<57'C-e3K0U%<3K%I?<-Z8H.�46'6.1%L+C;A.1'*-,%<2E- `
n}gv.1%A.B87^\+C-�%ugv.|[P.1574k;A.1+k;	-,'C:�57+k?<-�2,3K%<2E8H0L'C-�+C0<'d?L-,+k[B.1'*5X.B4C5H3K%L+m+C57�K%<5DtA2/.P4657[K-E:�-,%>4m?<5D��)E'C-,%�46-E+
?<-,+{.12E4C57[\574C),+�;A.1'}'6.1;L;	3K'*4{.B0ar][P.1'C5H.B46573K%<+R2sJL'C3K:F.B4657=>0<-,+ `\� -,;	-,%L?A.1%�4/Q\%<3K0<+{./[\5H3K%L+}?<),2E-,8H)�0<%L-
8H),�1q,'C-@46-E%<?A.1%L2,-�?<-�SA.157+C+C-�?ugv.12y465D[a5D46) `}� +*4*� 2,-�0L%�)E;<5H;LJ<),%<31:FqE%<-�
 � +*4*� 2,-�8H.�:F.1%<5Dw�-,+~4N.B4C5H31%
?<-e:�),2,.1%<5H+*:F-E+&+C57%<�K0<875H-E'C+�.10M4C'6.15D46-E:F-E%>4&?L-e8X.]4C'6.1%<+*;A.1'*-,%<2E-Z2NJ<'C3K:F.B4C5H=>0<-�
 � %U)E460L?<5X.B%>4�8H.
46'6.B%<+C;A.B'C-,%L2,-�.12NJ<'C3K:F.B4C5H=>0<-BQ\;	-,0a4*� 31%@'*-E4C'C3K0L[K-E'9?<-E+95H%�[B.1'*5X.1%�46+Y=>0<5�%L3K0<+�'C-,%L+C-,57�K%<-E'6.157-,%�49+C0<'
8X.Z%A.B460L'C-m:��,:�-�?<0W46'C.1574C-,:�-,%�4l?L-,+�57%Lw�3K'C:F.P465D3K%<+9�K873KSA.187-E+�?�gv0<%�+*4657:Z0<8H0L+�
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n}g����*������������������� �"!#�����$��%�&�'(%�&)�*&)�"!#��+,&)�.-/&0+)��1�%�&)1/���2&3�4%�&,�2!/����!��"��53��5,�2-�&0�"1��*w6��+,&)�4-/&)�4�7����891/%�1��
�������4��-�&)������:;1�&)�2<=+)&,%�%�&)�>-�5)+,������&)�*!?��1��*%�&,�*�"����8@1�%�1��A-�1B+DC#��!/�����"&@EF'(&3GF+)&,!/��5@+,&0:;1��H+,����+,&)���/&
%JIK�P�"��1/�L-�&M+,���;����1��"�)N # +,�J'O����1��0��&=��&,�"�������@!����0%$�P������%�%�����+,&�'�%�&=+DC#��!��Q���"&RE �/��1��@� -�5 ��< ��&,�a�
��&)�7����5R�"1��9%SIK����-�5,!�&)��-�����+)&R-�&R�����@��5E���������@��+,����T�5)&,�U�VT�&)+W%�&=����������&,8=&,�;�0-�&R%$� ������%�%�����+)&�NYX�&
-#��8Z��&,�M+)�����"���Q��1#���;�W%�&\[]����-^-�1_�7����8@1/%�1��M�"1��W%�&):;1�&)%2�������P��!�!/%���:`1/5)&)�R%�&,�R�������/�"[]���"8M�����������
+)��C�5,��&,�;��&,�a��1b�����a�c+)��C/5)��&,�;��&)�a&)�7�L��+DC�����8M������:;1�&W° � ��d�%�&)��1 .FND² ± Nfe*��1��g!��"�`-�1����"�����.-�&,�a8Z�B�-�1�%$�h���������L��+DC�����8=������:;1�&)�L1�����:;1�&)8Z&)���@%�&=%�����i\-�&M%JIK�hGF&=+V���"-����#��%jX��k�kNYe*&=��&,�"�D�����@:`1lIK1��/&
��&)1/%�&R-����"&)+3�������m-�&R8Z�`-�1�%����������f'�����1��@��&R!���1/T����/�9+)���/�"���"1����"&R:;1�&W-�&,1FGn��8M��i�&)�L-��D�l5,��&)����&,�
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!#���j+)����-����������M° � ��C�5,��&,�;��&=<�e>���a� � ��C�5)�"&)�;��& ± N��4����� 1��R�"��1�+,�?-�&2+)���/[]���"� !���1�� %�&)�j��1��"&,����°6!��"�B��"&)+,�������/�Z8Z�������9�"5)!�5,��������T�&)� ± ' ����1/�Z��&P!���1FT������Z!#���Z+,����+,&,T������Z-�& !���5,��&)����&,�M:;1#�h����&P��8=��i�&)�-��7�?5)�"&)�;��&)�0��1/�0%JI�&)���"&)8@d�%�&=-�&,�@��&,���"�������,N � I�&)�7�9%$�P����������� !���1��L%$��:`1/&)%�%�&�'�+)���;���������"&)8Z&)���@< %��
!���&,8=���)��&2& GF!�5)����8=&,�;�����������f'`����1�� �B¯Z+DC������ :;1#������&4����T�&)��1FGR-�&48=�`-/1�%$�h�������fN - �����"�J'`����1�� !���5s�
��&)�������/�2��1/�D�����A-fIK��8M��i�&)� -��7�?5)�"&)����&)�A:;1�&a-#�����>%�&)� &3GF!�5)�"��8Z&)���D���������/� !���5,+)5)-/&)����&)�)N
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k
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� N +�E\² � N 0 � ² ²K² � 0�N ��E ²K² E�0�N E1+ 0�0-9FN7² 0 0�0 //N .	k
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.�0�0/N 0 � /�k�E`N + . .�0 +FN ��k + ��//N .�.
.1+10/N E	k ��+ � N / � ² ����� N .1/ 9 ��kFN /�+

IKJML �I�	��
/��� .76'���c.7% 0 � �/0 *<%��I.7&=#a��� 4 (+*=* 0 ��*<&�& 3 � 4 �'.7& 4 ����� 4 �I.<(+� �0�U� � ��� ��� 4 ��� 4 % 0 
 .<(+� 4 J=% 1 (+*<� 1�:* 4 ��&=#$��� �'.7� 1 � 0 ��� 
 *<&'�"��8 � 4 ,/.7����% 0 4 ���)� � 4 *<&=#$��� 4 ��
���� 4 �:*<% 0 #B*<%�#B� 4 ��� 4 4 % 0 
 .<(+� 4 � 4 ��%����)� .,/.7����% 0 ���	� (HGI.7& � �/�
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��� ���-�	�N

� ������������� 4 ��� 4 # 1 � %21��% 4 ��& (+*<&'� 1 # 1 *<& .<(HG 0 *<�>.7# 1 J=%'�/�
8�� 
 *<&'� � 4 # %�& ��& 4 ��� 6���� ���
� 1 4 J %'� 4 .<(HG 0 *<�>.7# 1 J=%'� 4 � 1 4 �:* 4 3 4.7� 3 .7#B* 1�0 ������&;#c�I8C���! S��# ���E# 0 .7& 4 1�I. 0 ��&'(+� � 8 ��# � �i� 4 # *<6�#B��&=%
�I. 0 ��� 4 ��*=�	%�� .7# 1 *<& 4 (+*<G 3�0 ��&=#B� 4��� ��*<& � ��� ��� . �	� (c. 0 � 1 &I.7� ; . 1
� &'*=(+������%�� . 1�0 �
� 8 ���! "��# ��� &'*<&21
# 0 .7& 4 �I. 0 ��&'(+� � + ��#
� �F� 4 # *<621#B��&=% �I. 0 ��� 4 ��*=�	%�� .7# 1 *<& 4 &'*<&21(+*<G 3�0 ��&=#B� 4 ������*<& � ����(+����
����. ���/�

X�&,�L8=�`-/1�%$�����������g�"���;�L-�5�������&,�L%�&U%����/iP-�&=%JIK�hGF&Z+)����-����#��% X���� �"&)%���� 1�� ���QT�&V��1 -�&Z8=�`-�1��
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_���� � ���1� ��	 ����� ��� � ���[P"� �����

%$���������(°]1���&Z%�����i�1/&)1��.-�&UT�&)+3��&,1�� ± NHe*��1��g!����`-�1/���������a:;1#������&Z���QT�&V��1FGk-/&Z8=�`-�1/%$���������/�.-������%�&)�.%�����i�1�&)1��"�g-#�����g%JI�&)�"!#��+)&�� #�� G�����° T������"&U%�&U+DC#��!�������& - &,� ��!�!�&,��-��QG ± +)���"��&,��!�����-#���;��&)��������2-#�����*%�&.�D��d�%�&V��1 .FN E`N��jC#��:;1�&0��1��7[6��+)&L-�1 []����-\&,�"�2��&,!���5,��&)����5,&9!#���*1��\!������;�e°
Pf ± -#�����%JI�&)��!���+)&�'`%�&,� 8=�`-�1/%$���������/� &
	?&)+3��1�5,&)� ��1��j+,&)�j��1��7[6��+)&,� -�53��&)�"8=����&,�;�j-�&>����1/T�&,%�%�&)� +)�`���"-������/5)&)�

°
Pm ± ��&,%����U%�& ���QT�&V��1U-�& 8=�`-�1/%$���������lN�XO�4-����7�D����+,&A&,�;����& Pf &,� Pm %�& %�����i.-�&A%SI � GF&�� &3GF!�����8=&%$�@8=�`-�1/%$���������R-�&g%�1�8Z���#����+,&�N

� 6�E�/ @ F �
² 0 .1+/N +
E +10 �
+ E�E 9/N 9
0 ²1²=+/N +

I-JQLD� �	���	��
9%I.7# 0 � & 1 , �c.7%	� ��� ��*=�	%�� .7# 1 *<&
� � 3 ( 0 * 1 4H4 .7&=# 4 ��� 
 ) �B� ��� ��*<& � ���5��� . ���
8 �5;5� ; *=�	%�� .7# 1 *<& 4 ��� ��*<& � ��� ��� . �	� � ���
��� � 4 �I.<(+���0�U� � ��� �

X�&,�98Z�`-�1�%$�h���������L�������U& GF!�����8=5,&)�@-#�����@1�� &,��!#��+)& !/%�1��@!/���`+DC�&W-�&R%$� !�C��`������%���i���&�'O%JI�&)�"!#��+,&
X ���?'F&)� - !�!�&)�/-��QGI°�� C���!�����& � ± N/X�&)� 8=�`-/1�%$���������/�j�"����� & GF!�����8=5,� ��&,%����R%�&*+)�����������"��&4-�& � � �+ C�&,%��"��� ° � ��+ C�&,%��"���f'u²=/�E;k ± N
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�[Z �  !&��M#����� !�

e*��1��@��!�!�%���:;1������a%�&=8��)8Z&U���`!�&R-/&M!����`+,5)-�1/��&R:;1�&M-#�����0%SIK& G/!�5,����&)��+,&R!��"5)+,5)-�&,�;��&�N�� C#��:`1/&
��1��"&3� ��1��Q� 1��/& ��&)�"�������U-�& :;1#������& ��5)�"��&,� -fIK��+):;1��������������/�H[]����+,�������/��&)%�%�&,��°6�"1���� ± � T�&,+ 1���& !�5,�����`-�&-�&M��&,!?���9��!�� �,�@-�&,1FG ��1����0-�1������;�0%$��:;1�&,%�%�&Z����1��0!�%�����i�&)�����L%�&Z��1��"&3�9-#�����0%JI���d���+,1����Q��5=!���1��
:`1lIK��%(��&*�"&)!����"&�NFe*��1��j8Z&,�"�����/� +)&3����&*!�5,�����`-/&*<a!��"� ���j!���1�� &�	l&,+,��1�&)�j1��M& G/��8=&,�R����������8Z��:`1/&
°~² .@8Z���;1/��&,� ± N
XO�W��!�+ C/&=-/1 ��1��"&3�0!�&,��-#�����0%�&)�g��1�� &,�"�L-�& �/GF&)�a%$�W+)�"���QG ��������&U:;1�� �"&Z������1/T�&=��1 +)&,�;����&=-�&
%JI���8=��i�&�N�� C#��:;1�&B�"1�� &)�7�R+)���/�"���Q��1�5 -�&®² � � ��+)�����M-�& + ��&,+)����-/&)�R!�&)��-#���;�R%�&)��:;1�&,%��=%JI # �
�
��+V������&.%�&*T���%�1�8=&2&,�;����&,� -�1W+)&)�7T�&V��1fN(e>��1�� &,8Z!�%���������� 1�� !/�������`+)��%�&2&)�Wd�%��`+�N�X�&,� d�%��`+,� �"���;�
-�&)� ��5)�"��&,� -�& �7����8@1/%�1��H-lIK1��/& 8��,8=&j+)����-����������@°�� ��C�5,��&)��� ��19e*��� ��� ��C�5,��&,�;� ± N�� C#��:;1�& ��&,���������+)��8Z!���&,��-WE � d�%��`+)� -�& /L�"+V����� +DC#��+,1��fN/X�&,� �"+V����� ���;�j1���&*-�1���5,&2-�& +a��&)+,����-/&)� -�����+*+DC#��:;1�&
d�%��`+.-/1���&LE	k@��&)+,����-/&)�*&,�>1��/&a�"&)���"�����l'3/98=���`1/��&)�)N

� %JI�������5)�"��&)1��*-fI�1��bd/%��`+0���b�h�����"��d�1/&0-���	?5)�"&)�;���2��&)8Z!��4-fIK�B¯Z+DC#��i�&9��1FGB��8M��i�&)�*:;1�&9%JI����B!��"���
�"&,����&O°
6Y��i�1���&gEFN7²g-�1 +DC#��!/�����"&LE ± N �4���/�>1�� ��1/�f'#%$�@[]�"5):;1�&,��+)&L8=����&)�/��&a-�&g!������"&)+3�������P&,�"�*-�&
� N�9	k 2�
�N��4�����Y1��0��+)���@�/��1��H!���5,��&)�������/� -�&,�Y8=�`-�1/%$���������/��!����`-�1/����&,�H1�����:;1�&)8Z&)���Y%�& %�����i>-fI�1��
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��&)1/%H�hGF&L+V����-����#��%Y°SX���� ± -�&a%JI�&)�"!#��+,&L+)��1�%�&,1��)N $ � !��"� �"&3����&L!�&,��-#����� 9L² � 8Z��%�%Q���"&)+)����-�&)�>1��/&��8=��i�&�'

M1
'/-������A%�&)� !��"��!�����5,��5)� -�&.+)&,�"�������/&)� �"1��"[6��+,&)�A���;� 5,��5.8Z�`-�1�%�5,&)� -������ 1���&.-�����&,+,�������fN

� 1/��� ���U!������"&3����& !�&)�/-#������² ��� 8=��%�%��Q��&)+,����-�&,� 1���&A��8M��i�& -�1U[]���/-Z������� ���������7[]����8=�����������)'
Bgd

N
� �/��1��Q��&�'�!�&,��-#����� 9L² � 8=��%�%��Q��&)+,����-/&)�)'f���k!��"5)��&,�;��&=1���&U��8=��i�&�'

M2
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��������� %�& %�����i4-�1Z8��)8Z& �hGF&A8=�����Y-#���/� %$�4-/����&,+,�������9��!�!�����5,&�N � %$�
���Z-�1Ud�%��`+ ���U!��"� �"&3����& 1��/&
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!������"&,��5)&,�*-#���/�*%��9��&,���������fN�X�&a-�5,+)��1/���>��&,8Z!?����&,%�-�&a%�&g!/��5)�"&)���D���������P-�&)�>��8=��i�&,�A<U%JI����;��5)�"��&,1��
-fIK1/� d�%��`+.&)�7�*%�&.8��,8=&.:;1�&g+)&)%�1���-/5)+,�����A-#���/�>%�&.+ C���!�������&aEFN
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�Y����8Z�*%�&,�U² 0n�"1��"&,��� ���������W!#���"����+,��!�5B��1FG ��&,�"���W53T��`:`1/5)� -#�����R%�&\+ C���!�������&bE ± 'j:`1������"& �����!#���"����+,��!�59< +,&,����&Z5,��1�-�&�N # % �"���;�a!#���g+,������5,:;1�&)�;�0�������a-/5��#+,���a-/&Z%��RT`���"����� -�&)�a+,��1�%�&)1��"�.���"� �
+ C��"��8=������:;1�&M&3�9��&M!���5,��&)����&,�;�Z��1�+)1/��&W!�����C���%���i���&UT`���"1�&)%�%�&=C#���/-���+)��!#�����@%$� !�&,��+,&)!/�������n-/&)�
�"����8@1�%�1��,N��*�/&g[]&,8=8Z&.&3�>:;1#�����"&aC/��8=8Z&,� !�i�5,�>-/&0E#9Z< 0-9U�����d°68Z����&)����& � + .9���/� ± N
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-�&9+)��C�5)�"&)��+,&Z&3�g-�&9�/��� � +,��C�5,��&,��+)&�N�X�&0[6����d/%�&L����8@d��"&@-�&9�"1��"&,���g��&9�/��1��g��1/����������&0:`1lI <W1��/&
���#��% �F�"&.&)�56�6��@N - T�&)+g1��

p = 0.05
+,�����"��i�52&)� 6 � � ����1/�A��d/��&)�������A%�&,� +)���"��&)�A-fIK��+3����Th�����������

��%�%Q1��"����5,&)��-#���/�O%$�	�#i�1/��& .`N EFN � �L�"��1�i�& � ��������i�5�' %�&)�O��+3���QT��������������"5)�"1�%������;��&)�O-�1L+,�����������7��&�� ��C�5 �
��&)��� 4 �\e*��� � � ��C/5)��&,�;�)N � �@d�%�&,1f'h%�&,� ��+3����Th�����������O��5,��1�%Q�D������&,� -/19+,���;�������7��& e*��� � � ��C/5)��&,�;� 4 �
� ��C�5)�"&)���VN $ �Z�/����& -�& ����8@d���&,1���&,�j��+,����T����������/� ��1/� %JI�&)�/��&)8@d�%�& -�1Z+,���"��& GU8=����� ����1�� !���1FT������
%�&)�4���"���"��d�1�&,�4��1 �/��8@d���&0!�&,1b5,%�&3T�5@-�&@�����2��1��"&3���)Nfe*��1/�4��&3������1/T������4%�&L��5)�"&V��1b-fIK��+,����T��h���������
������%�54-#�����A%$�@!��"&)8Z� �,��&.& G/!�5,����8=&,�;�D�h�������®°�� C#��!��Q���"&aE ± &,�A+)��� ����8Z5g-#�����A%�&,� ��&)�7���>+,���;��� ��%������%�& +)�����������"��&p°�� C#��!/�����"& 0 ± N��2&)� ��+3����Th�����������O8Z5)-/�����c�`+)+)��!�� �D��%�&)��:;1��F�)I�5,��&)��-/&)�;� ������5)�"��&,1���&,8=&,�;�V'!���1��a%JI�C�5)8Z���"!�C��,��&Z-/�����Q�V' �"1/��:;1fI ��1m!#������C���!�!��`+V��8Z!�&�NOX�&,�0��+,����T��h���������g-�&=%�� ����� �c+)��C�5)�"&)��+,&
�������>��&)�7���"&)������&,�*��1FG �����"&)� T`����1/&)%�%�&)� &,� !����"���������W!����7��5)�"��&,1���&g&3�*��1FGP��+3���QT������������ %�����5,����%�&)�,N
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��� ��� �	���	� C 0 *7KL�+(�# 1 *<&A��� 4 .<(�# 1 ,/.7# 1 *<& 4 � 1�3 � 4K) � . (+*<G 3�0 ��&'(+� � � 3��/0 .<� 3 * 0 .7& � � � ��#$� .i&'*<&21 (+*<G 3�0 ��&'(+�� � 3��/0 .<� 3 6�����%-�W��& (+*<&'� 1 # 1 *<&A.<(HG 0 *<�>.7# 1 J=%'� 4 % 0 ��� 4 (+� 0 ,
�c.7%	� � � &'* 0 �>.7� 1 4 3 4 � 3�� � 0 ������&=# � *<& � 3 4 �E 3 � 1 4 ��GQ� 0 � 4 � 0 * 1 # ��# � .7%'(HG'�F��& ,=%'�9� .7# 3�0 .7��� � ��&�GI.7%�# � �;, ��&=# 0 .7���K�[.7%�� 1 � 1 ��%-� ��# � 3 � 1 .7&'� � ��&�6I. 4 �!�8�� 4 .<(�# 1 ,/.7# 1 *<& 4 � 0 *-, 1 ��&�&'��&=#9�"� .7&I.7��� 4 � 4 4 % 0 � 4 %<KL��# 4 ��& � � ? .c,
�+(
p = 0.05
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��� ���N�	� �	�%C 0 *7K2�+(�# 1 *<&���� 4 .<(�# 1 ,/.7# 1 *<& 4 � 1�3 � 40) � .a(+*<G 3�0 ��&'(+� � (+*<&=# 0 . 4 #B�W�N� *<G 3�0 ��&=# ��� /9*<&213� *<G 3!0 �!&;# ��:*<% 0 � . � 0 ��� 1 � 0 ���!�	� 3�021 ��&'(+��*�� ����(+*<&=# 0 . 4 #B� 4 �I.7# 1 .7� & � 3 #H. 1 #$�I. 4 (+*<&=# 0�� � 3 � 6�����%-�W��#$��& (+*<&'� 1 # 1 *<&
� (HG 0 *<�>.7# 1 J=%'� � , � 0 # � 4 % 0 ��� 4 (+� 0 ,
�c.7%	� � � &'* 0 �>.7� 1 4 3 4 � 3�� � 0 ������&=# � *<& � 3 4 ��E 3 � 1 4 ��GQ� 0 � 4 � 0 * 1 #$��#� .7%'(HG'� ��&�,=%'� , ��&=# 0 .7��� � ��&�GI.7%�# � �=� 3 � 1 .7&'� �[.7%)� 1 � 1 ��%-�!�	8 � 4 0B3��/1 *<& 4 &'* 1�0 � 4�4 *<&=# ���9(HG'��,<.7%'(HG'������&=#��� 4 ����%	� (+*<&'� 1 # 1 *<& 4 �"8�� 4 .<(�# 1 ,<.7# 1 *<& 4 � 0 *-, 1 ��&�&'��&=#a�"� .7&I.7��� 4 � 4E4 % 0 � 4 %<K2��# 4 ��& � �D? .c, �+(
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�H��1��L+)��8=!#����&)�a%�&,�0��+3���QT������������,'�����1��0�"5)-�1��������/�0%JIK���#��%��`��&Z-�&=%$� !���&,8=���)��&Z& G/!�5,����8=&,�;�D�h�������
��1FG98��)8Z&)� :;1#�h����& ��1��"&3���)N;X�& ����8@d���& -�&A�"1��"&,��� &,�"� ������!9[6����d�%�& !���1�� +,����+)%�1���& -�5 �#���Q����T�&,8=&,�;�
��1��g+)&U:`1/&Z+)&3����&Z���#��% �`��&U8Z&,�g&)� � T����;�VN � &)!�&,��-#�����V'O-������g%$� �#i�1��"& .`N +W����1��g!������"&3�������g&,�
d�%�&,1 %�&,�M��+,����Th�����������Z:;1��>��&,�������"��&,�;�R!���1��=%�& +,���;�������7��& � ��C�5)�"&)��� 4��	e*��� � � ��C�5)�"&)�;�M-�&\%��
!���&,8=���)��&9& G/!�5,����&)��+,&U°�� C#��!�������&=E ± !���1/�g��&)1/%�&)8Z&)���a:;1#�����"&Z�"1��"&,���L:;1�� ���;�g!#���"��5Z5)i���%�&)8Z&)���%�&U��&,�"���@��+DC��"��8M�h����:`1/&�N - �����"�J'��/��1��08Z�������������a:`1/&R%�&)�L�"5)i��������a:;1��j�"&)���"���"��&)���9&,�md�%�&)1 �"���;�
+)��8Z!#������d�%�&)�*<M+,&)%�%�&)�>������1FT�5)&,�.-������2%$� �#i�1���&9E`N +=-�1\+ C#��!�������&@EFN �Y���*+)������5,:;1�&)�;�V'l1���&@���#� �
%��`��&Md#���"5)&R�"&)1�%�&)8Z&)���@��1��0+)&,�@:`1������"&R��1 �"&,���@&,�"�@-�5���<\�"&)!��"5)��&,�;�������QT�&W-/&)�@�"5)��1/%��D�h���0��dF��&)�;1��
��1��A1�� 5,+ C#���;����%�%����W!�%�1��Ai�������-fN $ �P�"1�!�&)��!�����&0<U+)&,�2��+,���QT����������/� +)&g:`1/����&,�������"�*&,� +)���/-����������
- +DC��"��8M�h����:;1�&2!���1�� %�&4+,���;�������7��& � ��C�5,��&,�;� 4��ne*��� ��� ��C�5,��&,�;�d°6&)�WT�&,�"� ± N $ �W������1/T�&.:;1�&.%�&,������"&)�9T`����1�&,%�%�&,�U�����;�M��+,���QT�5)&,�Z-#�����Z%�&)�U-�&,1FG +V���M°]+ C�&3T���1/+ C�&,8=&,�;�M&)� ������� ± N�� &)!�&,��-#�����M���������&0:;1�&@%�&)�4��+3���QT������������>�������.8Z�����/�*5,��&)��-�1/&)�g&,� +)���/-����������\��+ C/����8=������:;1�&L:;1fIK&,�b+)���/-����������
+ C��"��8=������:;1�&�N $ � ��&,8M����:;1�&=:;1fI�&)�m+,����-��Q������� ��+DC�����8M������:;1�&�'�%�&)�L��+3���QT������������.T�&,�;������%�&)�L�"���;�
!���5,��&)����&,�)' -#�����0%JI�C�5)8Z���"!�C��,��&=-��"�����)'�8��,8=&Z���j&,%�%�&)�L�"���;�08=�������a��8=!����7�D���;��&,�)N �4�����@%SIKC/5)8Z� �
��!�C��,��&Bi���1�+DC�&�'jT�&)��������%�&,8=&,�;�R��� ������1/T�&\��� �)�M!�&)1^-�& ������+)&,�R-fIK��+,����T��h���������)' %�< ����-#�����R%��
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!���&,8=���)��& &3GF!�5)�"��8Z&)���D����������°�� C#��!��Q����&*E ± +)&,�"�D������&,�j��+,����Th����������� ��!�!�����������������&,�;�)N�XO�g+,��8Z!#������� ������9�VT�&)+ %�&,�Y��+,����T��h���������O!���5,+)5,-�&)8Z8Z&)�;� +,����5,&)�Y-������Y%$�>!/��&)8Z���)��& &3GF!�5)�"��8Z&)���D���������L+,����+)&,���#���;�
%$�P������� +)��C�5)�"&)��+,&R8=�������"&=:;1�&M%�&,�@��+,���QT����������/�a������1�5)&,�0-#�����0%�&)�0������&)�gTF����1�&,%�%�&)��°
6Y��i�1���& .FN 0 ±�������>��&,������1FT�5)&,�*&,�>�"���;�>!/%�1�� 5,��&,��-�1�&,�)N

��� �����	� �'�!� (�# 1 ,<.7# 1 *<& 4 � 0 *-, ��&I.7&=#a�"� .7&I.7��� 4 � 4E4 % 0 � 4 %<KL��# 4 ��& � � ? .c, �+(
p = 0.05
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3 ��& � � � �
C 0 *7KL�+(�# 1 *<& ��� 4 .<(�# 1 ,<.7# 1 *<& 4 � 1�3 � 4 ) � .5&'*<&21 (+*<G 3�0 ��&'(+� � (+*<&=# 0 . 4 #B� � / *<&213� *<G 3�0 ��&=# ��� � *<G 3�0 ��&=# �
�:*<% 0 � . � 0 ��� 1 � 0 ���!�	� 3�021 ��&'(+��*�� ����(+*<&=# 0 . 4 #B� 4 �I.7# 1 .7� & � 3 #H. 1 #$�I. 4 (+*<&=# 0�� � 3 � 6�����%-�W��#$��& (+*<&'� 1 # 1 *<&
� (HG 0 *<�>.7# 1 J=%'� � , � 0 # � 4 % 0 ��� 4 (+� 0 ,
�c.7%	� � � &'* 0 �>.7� 1 4 3 4 � 3�� � 0 ������&=# � *<& � 3 4 ��E 3 � 1 4 ��GQ� 0 � 4 � 0 * 1 #$��#� .7%'(HG'�W��& ,=%'�F� 3 � 1 .7&'�/�I8�� 4 0B3��/1 *<& 4 &'* 1�0 � 4 4 *<&=# ���a(HG'��,<.7%I(HG'�����!&;#9��� 4 ����%	� (+*<&'� 1 # 1 *<& 4 �

�4����� +)&k+DC#��!�������& ����1��P� T����/�P+,���;��� ��%�5 %JI���� � 1�&)��+,&b-�&,�P!�����!�����5,��5,�P��+DC�����8M�h����:;1�&,�W��1�� %�&,�
��+,����T��h���������R8Z���"&)�W&,� 5,T`��-�&,��+,&k-#�����W%$�m!��"&)8Z� �)�"& & GF!�5)����&)��+,&�°�� C#��!�������&kE ± N X�&)� ��5,��1�%Q�D���������-���:;1�&)���M:;1�&\%JI���� ��&3������1/T�&\1����"5)��&)��1�����8Z��%����Q��& & GF+)&)!F��5B-#�����M%�&)�M������&,�ZT�&,�;������%�&,�M:;1��*�"&
������1/T�&)���*8Z������� ��+,����T�5)&,�>&,� +,����-��Q�������P��+ C/����8=������:;1�&�N
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X�&,� & G/!�5,����&)��+,&)�j!���5,+)5,-�&)����&)� �/��1�� ���;� !�&)��8Z��� -/&>8Z&,�"����& &)�Z5,T`��-/&)��+,&*1��Z��5,��&)��1=-fI ��+,���QT����������
%���5j��10����������&,8Z&)�;�H-�& %$�>+)��C/5)��&,��+,&A+DC��"��8=������:`1/&�N - �#������8=��:`1/&)8Z&)���Y����1/� �VT������Y������1�5 -�&,� ��+,��� �
T������������ -#����� %�& i �`�"1�� !�������C/��!�!��`+)��8=!/��:;1�&m° �92 ± +)��8Z8=& &)%�%�&,� � Th����&,�;� -�5 ��<g5,��5A��5,T�5,%�5,&)� -#�����%JI�5,��1/-�& -�& �2������� &3� ��%JNL°JE ��� 9 ± N �25,�����"8M�����Y����1�� -�5,�����"����� ��-/&)�;�����#&,�H[]����+3����������&,%�%�&)8Z&,�;�Y+,&)� ��+ �����Th�����������Y������5,����&)1��"&)�)N�X��2%��Q����5,������1���& ����-/��:;1�& :;1�& %�&)�Y+)�`���"-������/5)&)� -/1�� � - �"���;� +,��8Z!#������d�%�&,�
< �/���a��+3���QT������������,N � �k&
	?&,�V'�%�� �#i�1��"&89/ND²U8=���;���"&9%�&9+DC�&,Th��1�+DC�&)8Z&)���0&,�;���"&U%�&,�g%��`+V��%����������Q�����
-�& �����Z��+,����Th�����������@����-/��T`��-�1/&)%�%Q&)�@-#���/�Z%�&W!#������C���!/!��F+)��8Z!�&�°]&)� ����1���& ± &,�Z%�&)�U%��`+V��%����������Q�����-�1 � � - :;1�&9%SI����B!�&,1/�4���"��1/T�&)�4-������4%$�=%����"��5)������1/��&O°6&)� d/%�&)1 ± Nle*���.��+3����T`�Q��5)�*���"��%�5,&)�2-#�����4%�&!#������C���!�!��`+)��8Z!�&Z��& � �3��&)��� �c&)%�%�&)�L1/��&R��+,���QT����������b-�1 � � - 
 X�& � � - &,�"� �c��% ��8=!/%��Q:;1�5Z-������L%�&
����������&,8=&,�;� -�&g%��@���������"!#����&,��+,&O
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/� 8�*=(c.7� 1 4 .7# 1 *<& ��� 4 (+*=* 0 ��*<&21
& 3 � 4 �'.7& 4 %�& � 4 �I.<(+� � � ? ��� ��� � .7� . 1 1
0 .<(HG@��� 4 .<(�# 1 ,<.7# 1 *<& 4 1 &'� 1 , 1 �	%'������� 4 �'.7& 4��� �I. 0 .7G 1 ���:*=(c.7���:� �:*<% 0 � . (+*<G 3�0 ��&'(+�
� 4 ��GQ� 0 � 4 K2.7%�&'� 4 �!�B� 1 & 4 1 J %'� ��� 4 (+*=* 0 ��*<&21& 3 � 4 ��� 4 C C � 0B3 �:� 0 #B* 021�3 4 �'.7& 4 � .@� 1 # 1
# 3�0 .7#2% 0 ��� 4 ��GQ� 0 � 4 6�����%'� 4 ��� � % 1�020 ����# .7����L
#�����	� ��� . 0 ��#��9� 1 &'*7 � � � �/�	� � � � .<� � 4�!# .7��� � � � � �B� � � � 4 #B� 1 & ��#��a.7&
	 1 4 G'� 0�L
#�����	� � � � 4 #B� 1 & ��# .7��� �L
#�����	� � � 021 ����1
==�:�+(!#H* 0 � � � �/�	� �	� 4 GI. 1 ��#C.7���V�L
#�����	� �
8���, ��!#F.7����� � � �	
 � �-; . 0 * 1 4 ��# .7����� � � � �B� �-C��+�
1����&A��# �F*�	 & 1 & � � � � ���	� � ==� 1�021 ��*<&@��#�.7���
� � � ���	����#5==#B�+��,
� 4 ��# .7���I� � � � �B�!�

X�& � � - &,�"�M1��/& ��5)i������ -�5 �#����&P[]����+3����������&,%�%�&)8Z&,�;� ( ���k%��`+V��%����������Q��� &,�"�M-����/+ ��!�5,+)� �#:;1�&B<
+ C#��:`1/&=�"1��"&,�)NOX�&)�g����-���+)&,�a����������8Z��:;1�&)�.��&U!�&)��8Z&,�"��&,�;�a!#���g-�&U%�&9-�5,%���8=� ��&)�,N �H��1/�g��� T������.���
%�&)�2��+,���QT����������/�>��d��"&)�"T�5,&)�.-#�����2%�&a!#������C���!�!��`+V��8Z!�&a-�&0�����2��1 �"&,���2�������4-������2%�&)1�� � � - '?1��/&
������8=��%��������������g-�1aT���%�1�8Z& +,5)��5,d�����%`��&j�"1L¯U�Y!#���,N �*�/&j-�5,%���8Z�Q���h�������g���/-���T`��-/1�&)%�%�& &,�"�Y��5,+)&,����������&
!���1��A+DC#��:;1�&a�"1��"&,�)N
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X IK���#��%��`��&L!����*��5,i������ -fI����;��5)� �,�G° �>&,i������ ��[ # ����&,��&)�7�V' � $*# ± &,�"�41/��&L��&,+DC�����:;1�&0:;1��O+)���/�����7��&0<d�������&,� %JIK���#��% �F�"&4�"���������"����:;1�&.-������ 1���&g�"5)i������W-�5 �#����&g����-�5,!�&)��-#��8=8Z&)���A&3�A����� !#��� ��1/�A%SIK&,� �
��&)8@d�%�& -�1UT���%�1�8Z& +,5)��5,d�����%JN � %�%�& �/&A!�&)��8Z&3� -����/+A!#��� -�& +)����+,%�1��"&A�"1�� %�& �������Q��&,8=&,�;� +,5)�"5)d�����%
-fIK1/�n!/C�5)����8 �,��&M-�������5M8=�����a�"1��0%JI���8Z!/%���+)�����Q���k-�&M%��P��5,i������ 53��1�-���5)&M!���1��L+)&M!�C�5,����8 �)��&�N
� &2:;1�&2%JI����=!�&,��-R&,�MT`���"�����Zi�5)��5,����%�&*-lIK1��=����������&,8=&,�;�)'����M%�&>i���i���&*&,�R�"5)����%�1/�������Z�"���������"����:;1�&�N
�*� -�5,d#���*& G`��� �,8=&,8=&,�;�*-fIK��+3��1#��%�����5.!����"�����;�A��1��>%JI�1/����%��Q�����������W-�&a%��9��&)+DC�����:`1/&L-fIK���#��% �`��&a!#���
� $*# &,�"�0+,�����7�D��%�%�����59!#���g%�&)�g5)+DC#����i�&)�0&,�;���"& 6#�����"�����k&,�0��%SNY°SE ��� 9 ± &,� �/�hGF&=&3�0��%JN}°JE ��� 9 ± N � &-�&)�"����&,� �"1��7������&g%JI�1/����%��Q�����������R-�&)��� $*# !����A-�&,1FG ����i�1�8Z&,�;���&%

' � �"&)8Z� �,��&)8Z&,�;�R%$� !��"5)+,���������^-/& %$� %��`+V��%��������������fNjX�&Bd�1/�W-�&)�W��&,1������"+)��&)��+,&)� &)�"�)' �����^!#���
-�&9[6������&@%�&@%����"�����/iR-fIK1/�k&)���"&)8@d�%�&9-fI���d��"&)�"Th�����������g8=�����2-�&Ui�5,��5)����%�����&,�.-/&)�g!�C�5)�/��8 �,��&,�L<
%JI�&)���"&)8@d�%�& -�&)�O����-/��T`��-/1��)N �/��+DC#�����H:;1�&j%SIK���#������8=�Q& &)�"�O��� �)��T������$��d�%�& �"&)%����a%�&)�����/-���T`��-�1��)'V&,%�%�&
��& !�����!�����& -�����+ !#��� 1/�U��&)! �,��& ���������"[6���������;� !���1/� �������"&)8@d�%�&)� %�&,� -/������5,&)�,N`X��4-�5 �#���Q�������9-�&
� $*# !�&)�"8=&3� -/&4%���8U�Q��&)� %�&,� &)���"&)1��"� %���5)&,� <0%��0�7�D���/-#����-/�����h�������M-�&)� T���%�1�8Z&)� +)5,��5,d�����1FG?N#X�&,�
� $*# !�&)1/T�&,�;���,����&W-�5 �#����&,�Z���#������8=��:;1�&)8Z&)���V'H�7��5)�"5)�����hGF��:;1�&,8=&,�;�U��1n[]����+,�������/��&)%�%�&,8Z&)���VN
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����� � R �UT1������� � ���"� ��	���� � R ^ h �
� &)����5,i������/�f[]����+,���������/&)%�%�&,�}°][ � $*# ± !�&)1FT�&)��� �,����& -�5��#�/��&)��!#����-/&)��!��"�����`+,��%�&,��& GF!�5)����8=&,�;����1FG-�5���<95)!/����1/T�5,�>-#����� -�&)�A53��1�-�&,�>!��"5)+,5)-�&,�;��&,�VN $ 1 d���&,�f'�-/&.[6�17,���P� T�&,1�i�%�&g<9%$�0[]����+,�������l'/���
+)��8Z8Z&)��+,& !�����5,��1�-���&,��%$� +,������&,+,���QT`����5 -�&,�H�/&)1��"����&,�H!���1���-�5 �#������%�&)����5,i���������[]���/+,���������/&)%�%�&)�
° 
���C#������&,� � � &,��iL&,� ��%SN�';E ��� 0 ± N�X�&)�j+,��8Z!#��������������� []����-�5)&,�j��1�� %�&,� !��"��!�����5,��5)� []���/+,���������/&)%�%�&)��������U!/%�1��@�"��d�1��7��&,�U:;1�&W+,&)%�%�&)�L[]����-�5,&)�9��1/�9%�&)�@%��`+V��%����������Q�����L-#���/�9%JI�&)�"!#��+,&W�"��5)�"5)�����hGF��:;1�&
�"�D����-#���"- ° � ��%$��������+ C &,� � ��1/������1`Gl'�²=/ ��� ± N�� &,+)�*+,���/[ �)�"& 1���� Th���;����i�& ��1FG ���#��% �`��&)�=!#���
� $*# N

' �2&)1FGF���)8Z&)8Z&)���V' %�& !���1/T��������"�D�h�����7����:;1�& ��1�i�8Z&)����& -/1a[6������:;1�& %SI ������%��`��& ��&,!?����& �"1��O:;1�&,%�:;1�&,�
T�� GF&)%��4!/%�1/� ���*:`1/&@��1��2%�&L+)&,�"T�&)��1b-������2���Mi�%���d#��%��Q��5�N�X�&,�.������%��`�"&)�2-�1B+)&,�"T�&)��1b&,�;����&,�2!��"���
-�1����"&)��� -�&,� +)��8=!#�������������/�R8@1�%Q����!�%Q&)�M:;1��4��5,+)&,��������&)���P-�&)�W+)���"��&,+,���������R!���1��R5,T`����&)�R%JIK��! �
!#�����Q�������b-�&Z[6��1FG �c!������Q����[]��°Se>��+DC���%��a&3� 2*���������;Yh�/'YE ��� + ± N � &,!�&)��-����;�@+,&)�0+,�����"&)+,���������L�"���;�[]��5):;1�&,8=8Z&,�;�a+)��������-�5)�"5)&,�L+,��8=8Z&@������!b��53T �)��&,�0&3�a��&U�������a!#���g� �`�7��5)8=������:;1�&)8Z&,�;�L��!�!�%�� �
:`1/5)&)�,N �Y���Z&3GF&,8=!�%�&�' %$�bd#���"&\-/& -�������5,&)��� �"&)-�& -�&)�M���"����+,%�&,�Z!�1/d�%���5)�Z&,���/&)1��"����8=��i�&,����&
°Se*��&)%���&)�l'(E ��� + ± ������&g:;1�& 0�/�g -�&)�m²
k � .@���"����+,%�&)� %��`+)��%��Q������� -�&,�*��+3���QTF�Q��5,� ��&g+)���"����i�&)���A!#���
%�&)1/���*Th��%�&,1����2-�&

p
NlX�&)�4���#��% �`��&)� � $*# �)IK� 	?������+DC�������&,�;�.-lI ������%��`��&,�4�7�D�������"����:;1�&,�2+)��8Z!�%�&3GF&)�

!���1�� -���8=���`1/&)� %JIK��!�!#�������������R-fI ��+,����T����������/� -�&)� [6��1FG � !������Q���Q[]� ����1/� &)� ��1/i�8Z&)�;�����;� %��@!������"� �
d���%��Q��54-�&a8=&3�����"&a&,� 5,T`��-�&,��+)&L-�&,�2��+3����T`�Q��5)� ���/[]����%��Q8Z�Q�#���Q��&,�A%������":;1fIK&,%�%�&)�A53�D����&)���*+,��8Z!#���"5)&)�
<U%JI�&)�/��&)8@d/%�&.-�&,�*��+,����T`����5)� -�1 T���%�1�8Z&.+)5,��5,d�����%JN

� &)!�&)�/-#����� 6#�����"�����U&,�j��%SN�°SE ��� 9 ± +)��������-��)�"&)�;� :`1/&>%�&)� 8=������Th����������� &,� %�&)� d�&,��������� %���5,� <g%SIK1/����%�� ������������M-�&,��� $&# []����+,�������/��&)%�%�&,�p° [ � $*# ± �����;� +)���;��&,�"����d�%�&,�)N � �R&
	?&,�)'/%SIK��-�&)��������+V���������Z-�&4�"5)i������!#���a%�&U+)��������&,8=&,�;�a-�&Z-�&)1FG +,����-/�����������g&,�"�0�"5V��%�������d�%�&9!#���g-�&)�L!��"�����`+,��%�&,�a-/&Z� �`!?&U[6��+,��������&)%JN
- %������ :;1�&A%SIK���9��& !�&)1/� !#��� +,����+)%�1���& �"1�� %JI�������&)����+,�������@-�& -�&,1FGU+,����-��Q���������Y%����"��:;1�& %JI����91F����%�����&
%�&)�>[ � $*# N �2&0!�%�1��,'�%JIK��1�i�8=&,�;�����������P-�&0%$�Z!/1����"������+,&0�"�D�h�����7����:`1/&L-�&,� � $*# ��&,!?����&0��1��*%JI�C��`!����
��C��,��&R-fI�C���8Z��i�5,��5,����5Z-�&)�@��+,����T��h���������L< %JI����;��5)�"��&,1��a-/&M%$�P��5,i������ -fI�������5)� �,�)N � &M!����7��1�%����0�fIK�
��1�+)1/��&W�����������m-fI �,���"&RT���%���-�&�N $ �n!�&)1/�9+)�Q��&,�@!����@& GF&)8Z!�%�&M%�&)�0����C/��d��Q���Q���/�L-#�����@%�&,�@+DC#��8Z!��
��5)+,&)!/��&)1��"�R:;1��>��&,��-�&,�;�M����C���8=��i �)��&,�Z%�&,�=��+,����T��h���������U-fI�1���& 8��,8=& ��5,i������ !���1��Z1�� 8��)8Z&
�"����8@1�%�1��,N � �.&)� ���f'f����6#�����7�����B&3�a��%JNR°SE ��� 9 ± ��&)+,�����������"��&)���a:;1�&9%�&)�.���#��%��`��&,� � $*# ���/[]���"8=&,�;�
��1��@%$�\�"5)%�&)+,����T`����5=[]����+,�������/��&)%�%�&=-/&)�9��5,i��������)'H��%��L-�5)������+)&,�;�Z%SIK1/����i�&R��%�%��Q+)�Q��&=:`1/&W%JI����m&)�n[6�����
!���1��A+,����+,%�1��"&g��1��A%�&,1�� ��!�5,+)�$��%��������������R[]���/+,����������&,%�%�&�N

�\��%�i���5j+)&)� ��&)8=���":`1/&)� -�& 6#�����"�����f'h%�&,�Y[ � $*# ��&,�"��&,� !�&)�7�����/&)�;��&)� ���/���@+)��������-��)�"& %�&)�Y+)���;���������;��&,�
-�&)�2!��������`+)��%�&,�>[6��+,��������&)%��)N � ���2+,&)�2!��������`+)��%�&)�>��5)+,&)�����Q��&,�;�.-�&L����8@d���&,1���&,�.��+):;1����"�����������>!���1��
� T������>�"1L¯Z����8Z8Z&)�;�*-�&L-������/5)&,�)N � &)%��M<Z!���1��>&
	?&,�2-fIK��1�i�8Z&)����&,�*%�&.�����VT�����%�-�&L��&,+V��%���i�&L���#� �
����8Z��:;1�&�'F+)&.:;1��l&)�7�V'�����1�� %�&4��� T����/�)'�1���&.�"��1��"+)&.-�&4Th��������d���%��Q��5*��8Z!����"�����;��&�N � � �#�f'�+,&)�7�D������&)�
+)����-/����������� ��&g!�&)1/T�&,�;�*!#��� �,����&g+)�"�����"5)&,�)N

² 0-9



������� ���1� ��	 ����� ��� � ���[P"� �����

X I�1/����%��Q�����������R-/&.[ � $*# &)�7�>-����/+.��&,+DC�����:;1�&,8=&,�;�>8Z������� +,���;����� T�&)���"5)&L<9+,����-��Q�������W-/&gi�����-�&,�A<
%JI�&)��!/�����>��&)�2%���8Z� �D�h���Q�����A&3GF!�%���+)�����QT�&)�,N # +)�S'��/��1��*1/����%����������>%��U��&,+ C/����:;1�&0-�& � $&# � �#�\-�&0-/5,��&,� �
8=����&)�Y�����/��� ��5)i�������� -lIK���;��5,� �3� �����;� ��8Z!�%��Q:`1/5)&)� -#���/� %�& ����������&,8=&,�;� -�& %��4+,��C�5)�"&)��+,&>��1Ud/��&)�9���
%�&)� ��5,��1�%Q�D����� ��d/��&)�`1/� -#����� %�&2+DC#��!��Q���"&gE0�"& � �3��&,�;�A%$�L+)�����D��8Z�������������M���/-�1��Q��&2!���� %SI ��+3���QT����������
-fIK1/��&@��5,i������ T������"����&�N � �B-fI ��1/���"&0��&)�"8=&,�)'?&)%�%�&a!�&)��8Z&,�21�����:;1�&,8=&,�;�4-�&L��&,�"��&,�4!�%�1�� �#��&,8Z&)�;�
%$�M:`1/&)�"������� %  � �7� � +,&U:;1�&U+,&,�"��&U�"5)i������ &,�"�a��8=!/%���:;1�5)&@-������.%�&0����������&)8Z&)���4-�&U�/�����"&9&
	?&,��
  N
e*��1�� !���1����"����� ��%������Y[6������& %�& %���&,�U� T�&,+A%�&,� !/����!��"��53��5,� []����+,���������/&)%�%�&)�Y8=����&,�;� &)�Z53T`��-�&,��+)&>!���1��
%�& � � - '#�������Q��&,8=&,�;� -�&,�>%���&)1FG?'�-/&a%SIK����i����/���������Q���W�"!#�����$��%�&�N

�4�����A+)&.�����VT�����%J'F%JIK���#��%��`��& � $*# &,�"�*&�	?&)+,��1�5)&a!#��� -�&)1FG %���i���+,��&)%�� %
�\����� � ����° � - � �`&)��%�%�& � ������& � �A5)i������@-fI # �;��5)� �3� ± &)�"� 1��/&Ad�������& <4��1/����%��H!���1���� � � :;1��/[]��1�� ������A1���&a�"��1/������&.!���1��A%JIK���#��% �`��&g�7�D�������7����:;1�&.-#�����>-�&,�>��5)i�������� -fIK���;��5)� �3�e°�� $*# ± N � &3����&Ld�������&g<��1/����%�� &,�"�>-�5,T�&,%���!/!�5)&a!#��� �\������C�&". �j��&,�"�e°/��������� �������#���	�
� � ��� $
�-�%("'�� $+�%, '���� '"� � ± N
	 6 � � ��+cY ����%����>&,�"�21���&Ld�������&L<Z��1F����%��A-fI � � � !�&)�"8=&3�������;�*-�&Li�5)��5,��&)�*-�&,� � $*# +,�����"����1��Q��&,�
��1��L%��Pd�����&=-�&=+,�`����-/������5,&)�0-�& � ��%���������+DCfN � &=!��"� �"&3�0� 53��5=-�53T�&)%���!�!�5=!#��� �\��%�-��"�$���b&,�0��%JN
°JE ��� + ± °/����������� � ��������������� � ��������� (#� '��
�#����$������ $��
� ������� ± N

� ��� � £��o¬! #"y©! V©!� 0 ¬$���W¦�¨@©lª
%�� Z ��� � ��(�� ���$���

e*��1��91/����%����������@%�&R!��������`+)��%�&R-�5��#�/�A!#��� � !/�"��&,��� &,�'&g���+.A����C�&,��°~² /�/ � ± N X��b-/��	?5)��&,��+)& -fIK��+ �����Th����������&,�"� 8=�hGF��8=��%Q&\-������W%�& � � - %������":;1�& %SIK����+)�����������"��&b1/��& !���5,��&)���D���������^-�& !�C��������
-�&Md"!�����8=&,�;���L&3�@1���&M!���5,��&,�;�D�h�������m-�&M!�C��������0-fI���d��"&,���W°
6Y��i�1���& 9/N E ± N �;��&)&3T�&)�9&3�9��%JN{°SE ��� 0 ±����-���:;1�&)���g:`1/&Z%�& � � - ��&)8@d�%�&9-#� Th���;����i�&U�"&)���"��d�%�&Z��1`Gb�"����8@1�%�1��.��+DC�����8M�h����:;1�&,�)'f����1��g!���5 �
��&)�������/� -�����+A-/&)� !/C�������� &)�Z���QT�&V��1`GU-�&Ai��"���,N�X�&)� ��8M��i�&)� !��"� �"&3��5,&)� �"&)!��"5)��&,�;��&)�;�FkFN 9)(�-fIK���/i�%�&
TF����1�&,%JN#e>��1��A1/����%����"����� +�E@��8=��i�&,� -/&a+DC#��:`1/&L+,����-��Q�������fN

%�� Z �[Z � 
  ���($�Q(�� 

�7���

�Y����8Z�?%�&)��² 0@��1��"&3���A� ������� !#���7����+,��!�52��1`GM��&,�"��� 5,T��`:;1�5,�A!���5,+)5)-/&)8Z8=&,�;�)'�+,����:Z����� !����"����+)��!�52<
+)&,�"��& 5,��1�-�&�N # %������;�H!�����+)���/��5):;1�&,�;� �������O-�5 �#+)�Q���O-�& %$� T`���"�����.���"��+DC�����8M������:;1�& &3�H��& !/��5)�"&)����&)���
��1�+)1/��&a!#����C/��%���i���&2TF����1�&,%�%�&.C#����-���+V��!#���;�A%$�9!�&,��+,&)!/�������P-�&)�>�"����8@1�%�1��)N��*�/&g[]&)8Z8=&.&3�>:`1������"&
C���8Z8=&,� !�i�5,�A-�&LE1+U< 0-9U�����d°]8=����&)���/& � +�EFN�9U���/� ± N

² 0'k



��� ��� R ���)� � ���1� �

� �

��� ��� �	���	� �����!���'��� 4 �"� 1 �>. � � 4 � 0 *7K2��# 3 � 4�:*<% 0W1 4 *<��� 0 ��� CFC!� 4 ����*<& � � 4 #B� 1 &5��# �a.7&21
	 1 4 G'� 0 �L
#�����	�!� �F��%	�)(+*<&'� 1 # 1 *<& 4 �	*<6	K2��#9� 8 ���# 4 ( ��&'��� � �!�

%�� Z �G� �  !&��M#����� !�

� C#��:;1�&P��1��"&3�=�"1����U1/��&P�"&)�"������� -�& -�&,1FG �"5)�"��&)�U-fIK��+,:`1/�����Q���������@[]����+,�������/��&)%�%�&,��°]��1��/� ± N �4�����+ C#��:`1/&g��1/� %�&2��1 �"&,�A&,�"�A+)���/[]��������5.<@-�&,�A�"5)����&)� -lIK��8M��i�&)� -�� 	l5,��&,�;��&,�)N � C���:;1�&g��1/� &,�"�A+)�����"��� �
��1�5 -�&�²�9 � ��+)����� -�&>E2��&,+)����-�&)� !�&)��-����;� %�&)��:;1�&,%�� %JI # �
� �"+V���/��&A%�& T���%�1�8Z& &)�;����&,� -�1U+,&)�7T�&V��1fN
e*��1��g+ C/�����"�����"�����g-fIK&,8=!/%�����&)�g1��k!��������`+)��%�&9&)� d�%��`+�N�X�&)�ad�%��`+)�g�����;�L-/&)�a��5,����&,�a-�&Z�7����891/%�1��
-fIK1/��&@8��)8Z&L+,����-/��������� ° $ d��"&,�2��1 �F+ �,��& ± N � C#��:;1�&@�"&)���"�����B+)��8=!��"&)��- ² � d�%��`+,�*-�&O²�9=��+)�����+ C#��+)1��lN(X�&)� ��+)�����A�����A1/��&.-�1���5,&g-�&aE0��&,+)���/-�&)�>-�����+.+ C���:;1�&gd�%��`+2-�1���& +�E0�"&)+,����-�&,�>&,�A1��/&
��&)�"�������f'3.98Z���`1F��&)� &,�2E � ��&,+)���/-�&)�)N

�4����� + C���:;1�&.��1��l'/����1/� !/��5)�"&)����������²�90��8=��i�&)�j-�&4+DC#��:;1�&.+,����-��Q�������f'F�������"�?+ C���:;1�&.��8=��i�&>&)�7�
!���5,��&)����5,&L-��QGM[]�����A<9%JI�������5,����&)1�� -fI�1��P��1��fN#X�&.��&,8=!/�A-fIK�B¯Z+ C���i�&g-fI�1���&g��8=��i�&2&)�7�*-/& / . � 8Z�)N
� �����"&R+DC#��:;1�&R��8M��i�&Z&,�"�@!���5,��&)����5R1�� []����- i������0� T�&)+R1��m!������;�L����1/i�&R��1m+)&,�;����&R-�&M%SIK5,+)�����
!�&)��-#���;� . � 8=�,N`X IK����-��"&*-lI �B¯Z+DC#��i�&2-/&)�j��8=��i�&,� &,�"� ��%�5V����������& -#���/�j%�&,� d�%��`+,�)N`X�&>%���i���+,��&)% � ��5 �
��&)���D��������� i�5,���)�"&a1��P����-/��&a��%�5V�h��������&4<U+DC#��:;1�&a��&,���"�����fN

�*�bd���������&)�*��5)!�������&U&,�"�g-�������5U��1 ��1��"&3�VN�X��M��!�+DC�&9-�1b�"1��"&,�g!�&,��-#�����a%�&)�4��1/�b&)�7�a-/& �/GF&)�.%�&
!��������4����1�i�&@:`1/� ��&@������1/T�&@��1��.1/� []����- i������4��1 +,&)�;����&9-�&9%SIK��8=��i�&�N?X��R+,��������i���&@5,�����;�.-fIK��+ �
����������&)� %�& d���1/�����Z��5,!������"&>%����"��:;1�& 1���&A��8=��i�& &)�7� !���5,��&)����5,&*-�&,1FGU[]����� <g%��4��1��Q��&�N�� &3����& ��!�+ C/&
i��������;����&4:;1�&a%�&.�"1��"&,�>��&,�"��&a������&)������[H��1FG ��8M��i�&)� !��"� �"&3��5,&)�)N

� ��� ��¬lª 3  	��� �­ª
- T������H-fIK53��1�-/��&)�O%�& �������Q��&,8=&,�;��-�&j%��A+,��C�5)�"&)��+,& -#�����O%�&,�O��5,i������/�O:;1�&j����1��Y�VT������H-/5��#����&)�,'h����1��
-�&,T����/�*����1��*������1/��&)�>:;1�&g�������"&g%��`+)��%��Q�����������R-�1 � � - &,�"�*-/&ad�������&a:;1#��%�����5�N�e*��1��*���#��%��`�"�����
����-��QT`��-�1�&,%�%Q&)8Z&,�;� �����j+,���/:U�"1��"&,��� &,�M+)�����������"�D���;�j%�&,� ��+,���QT`����5,� 8Z&)�"1���5,&)� %������ -�&*!��"5)�"&)�;�����������
-�&)� d/%��`+)�j-�&2�"����8@1�%�1��  �F+��)��&  � T�&,+4%�&,� ��+,���QT`����5,�j%���5)&,� <0%��L!��"5)�"&)���D���������R-�&,� d�%��`+)�j-�&2�"����8@1 �
%�1��  $ d��"&,�  N�e>��1��g��d/��&,�������g-�&Z%����"i�&)�g��+3���QT������������4&)�k!������Q�������b8Z5,-������c�`+)+,��!�� ��� �JT�&)��������%Y:;1��

² 0��



��� ��� R ���)� � ���1� �

� � �����

� � �����

�	��
 ��


�������������������! #"%$� '&($� *)�+, '&.-0/2103.45�!673.40&( ��!3(879:4<;=40 >3?$� '@�6A+CBED�4�6F�=BG+, #D�873(8A+, IH0+,@�JK403LHM403N$� O@�6A+CBED�46F�MBG+, #D�873(8A+, PHRQ>BG10 #4SH,��TVU��,WC$#4%87;X�!YS4?4G"(3V".-0/��!&.-G4N/��!&Z$� [-GB0&\�! [Y]&(8A"R�:^_��3\`,B\U#4?BG+, #"(8A"(3.4?aMD�-03.4GB03.40&V6F�/�&.-G"\40 C3\�!3(8A+, bD�4�D�40$�cE87;X�!YS4G"d8AD�40 C3(8AWC$#4G"eaN6F�f"($�873.4V6hg $� #4�D�4V6hg��!$�3(&.4�ij4<c�40;b/�6A4])!6A4G"dD�40$�cE9:40 C3(876F�!3.40$�&."lk<�
�)I�5,��&,��-�&,�;� �"1���:;1fIK��1R!�������C���!�!��`+)��8Z!�&[monY��i�1��"&Ep/Nrq��(s�t3N � �M&�	l&3� %�&A+!u>v;�0w<x��"��&*-�&,� -/&)1FG=+yu�v�-{z �
�0z�u>v���vfIrz��lu�%�&0!|x��.1{v{z�:;1�&)8Z&!v��g%�& � �}sLN �*&Ov2u�8@d{w�&,1���&,�g!{wlu�!{w<z�5,��5)�4��&)%�%�&,�4:;1�&9%jxM%�1�8'z~v|x>v/+)&�'
%�&)�Y[hw�5,:;1�&!v�+,&)� ��!|xh�0zjx�%�&)�Y&,� %�& +!u>v;�0w<x��"��&Mv/& �<u�v�� !|x�� +!u>v;�0wl��%�5,&!�,N��f�!�%�2z�	}�!w<�yv{�!�y�%z�v{�2�{z��l�!v��%�2�!�
x>�y�<z�TCx:�0z�u>v{���|xCv{�=�~�!�=xCz�w<�y�4T�z~�<�{�y�����y�)NfX�xPw<�,i�z�u>v����2�'v2u��{�=wl�!�DC{�yw<�DC{u�v{�X�!�\�[x>v|x:�0u��'z��#�{�y�'�!v#�
�{���|v2z��=�|x>v2�E�~�b�|x>w<x>�{z��2�_u��,x>�'�_�>�
�

�
����������� �#���dc�40;b/�6A4�D|g��,B03(879]�!3(8A+, #"�"($�&�6A4G"D�40$�c�U#-0;b8A"(/�U#10&.4G"�D�$�"($,J(403 �%Q�+,@�3.40 C$#4/2+,$�&P6A4�BG+, C3(&\�,"(3.4�HRQ>BG10 #4SH��MQ�HR�?@�J(403LH,)�R9:4GB

p = 0.05
BG+,&(&(87YS-�40  �}¡¢�£i¥¤¦k<���e  §+, ¦3(&.+,$�9S4f6A4G"V;=¨0;=4G"%�,B03(879,�!3(8A+, #"©+,@�3.40 C$�40"�R9:4GB�$� #4E�! ��!67ª�".4M«%�f¬­D#�! #"%6A4�/��!&\�!U�87/�/2+!®BR�!;b/24ED�-<¯# �8}�! ��!3.+,;b8AWC$#40;=40 C3R�

°Zx¦±_u��~�0�b²¦u��2�<z��~�?³´n�µ·¶%z~�R¸SxC�0��x>���{�X¹�¶?º¼»hu��{w<v2z~���{v{�b�'�y�0�2u��{�b�_u��2w�½��yv{�!wl�!wM�2�!�M�¾x>�l���2�!�
�{��¿�À�Á��{�yÂ|v2z���xCv|xC�0u>�¾z~�#�{�!�'�!v��,��Ãf�y�l�0��±_u����<��²Xu��2�0z~���©»Äx>zF�fx>�2�_�!�ÅxC��Æ'»hu�v{�L�0z�u>v{�?�{��¹2¶Nº¼�#�{z
w<�!�2�{z��l�!v#�M�L�M�yu�w<wlz�½��yv#���ÈÇÉx>v|x>�FÊ��<�b²¦��x¦wl�!½�z~u�vË�<�!�~�!�L�0z~u�v{v{�y�'mÈ¹��¾x>�~�_Ì©u����{�'�bÃfu�wlw<�y�y�0z~u�vdÍ|¹�Ì5Ã�tR�

Î q�Ï



���������	��

����������


���~�������������C^*+CBR�!678A"\�!3(8A+,  D�4G"­BG+C+,&.D�+, � #-G4G"�D#�! #"$� �4G"(/��,BG4 �,������� D�4��Å�!6F�!87&\�,B\U D�4G"b�,B03(879]�y®3(8A+, #" 87 #D�879C8AD�$#40676A4G"�D�4I #+]"�B087 #W�".$,JK403." D#�! #"6A4 �!�#" +,@�3.40 C$#4I/��!&P«N�f¬OD#�! #"Ë6A4�/��!&\�!U�87/�®/2+CBR�!;b/24 ij"(/�U#10&.4G"�J.�!$� #4G"R)X&\+,$�YS4G"R)[;X�!$�9S4G"R)9S40&(3.4G"b403�3($�&.W:$#+,8A"\4G"�D#+, C3�6A4G"�BG+C+,&.D�+, � #-G4G"X".43(&.+,$�9S40 C3b40  "?/�/240 #D�8 c�D#�! #"�6A4[3\�!@�6A4R�!$�����$Lk<�
"N87 #".8%W:$#4¦6A4G"XBG+C+,&.D�+, � #-G4G"[D�4 WC$#406AWC$#4G"%�!�#"D�4�6F��67873(3.-0&\�!3($�&.4 ij"(/#U#10&.4G"%@�6A40$#4G"R)�".406A+, O6A4G"?�!&K®3(8AB06A4G"NB0873.-G"%D#�! #"%6F��¯#Y]$�&.4E����$Lk<�

Ãf�y�<�<���'�y�<�{u��{� �_�!w<�'�y�'�{��wl�!�_u�v{�2w<��² ��x����2�!�l�<z�u�v'&)(�* 

�,+.-�/102�43 �657/98;:;57/1<6/=�>�?�%@BAC/�

�
�6-
�,DFE���/HG (?s5z�v{�lz}�oÇ x>v{x>�~Ê��<�E�<��»ÄxCz~�?�<�2w���x[�'uSÊ��yv{v{���{�!��x>�L�0z>ICxC�<z�u�v{�N�{���jx[¿�À�ÁG�{Ãf��x>�<�lz��#�{�!�'�yv#�
u�v��oÇÉ���0z��~zF�<� �~u�w<�l�#�{�P��x�¿�À�ÁX�y�l�O�{�~�{�¦�jx>wl½�� ���2� ��xIwl�!½�z~u�v£x>�y�<zJI��!�Ë���2� �oÇÉu�vKI��!���'�'�y�<�<w<�Ë�yv
�LI�z��{�yv{�y� mÄ�yu�v#�<w0x>z~w<�y�¾�yv#�%x>��ÆO�'�y�<�{u��{�y�%�{wlu��_u��<�y�N�{x>wNº�x>wl�<±|x>w©�#�{�Mv{u��{�MI��!w<wlu�v{�%�{�~�{���Gx>wl�*tL�
°Zx Â{½��{w<�bp2�rqONQP�z��~�~�{�l�<w<���2v �LÆ��!�'�{�~�b�2�b�jx �~u��,x>�~z~�0x:�0z~u>v �{��¶%¶}s �#�{�bv{u��{��u>±2�0�yv{u�v{���_u��2w��{v
�<�;Rl�L�,�>°�xMÂ|½��{wl��p��TSM�¾u>v#�0wl�N�#�{�f���y�V��u��!x>�~z~�0xC�<z~u>v{���{�!��¶%¶_s��{�?v{u��V�!z~v{�b�<�;Rl�L�0��mÄ�l�{�VU!wl�!�WR<x>�2v{�!�yÍ
w<u��{½>�!�!Í>�¾x>�#I��y�!ÍOI��!w\�0�y�%�y���<�{w<�#�{u>z��<�y�©�{u>v#�©�~�!���yu�u�w<�2u�v{v{�y�!�©�<�f�0w<u>�#I��!v��%�!v s��2�_�!v{�{zAÆ¦�|x>v{�����
�Gx>±{�~�,x>�YX � Î tZ�<u>v#���!u�v2�<z��\�Gx>v��0�y�©xZI��y���!�!�~���y�­�#�{���ÈÇru�v �_�y�2���<w<u��#I��yw��|xCv{����x5��zF�<�<�!w0x:�0�{wl��mÄ�<�2�VU!wl�!�
±{���y�{�!�0tL�

[�\^]	\`_ acbedgf�h�icjQkmlni#o!pmqsrti#ouo7vwlyxtiVqQo{z}|7o

X�x>v{����x'�<�y�y�0z~u�v��{w<�y�!�y�{�!v��0�>ÍÅv{u��2��xZI�z~u�v{�5���0z��~z~�<�=�jx'±_uO~��0�[²¾u>�2�0z~����³´n�µ ¶©z��G¸:xC�<�jx>�E�!x>w5v{u��{�
�R�{�yw<�G�{z~u�v{�X²Ë�'�y�<�<w<�¦�!v �LI�z~�{�!v{�y�O���y�=x>�L�0z>ICxC�0z~u�v{���{� ¶%¶}s x>���<�!z~v �dÇr�{v{�Owl�!½�z~u�v��2���{���jx>wl½��>Í
���'¶B�X�Vº�x>wl�<±|xCwXv{�'�_�yw<�'�y�X�|x>�=�{�O»Äx>z~w<� �{�'�2z��l�<z�v{�L�0z~u�v{�b�~u��,x>�~�!�b�lz©Â|v{�y�!�Z°e�!�X�'�y�0�2u��2�!�X�{�
º�x>w<�l±|x>wb�_�yw<�'�y�<�<�!v��=�{� w<�!�_u>v{�{w<�O²Ë�jx ���2�!�l�<z�u�v�&�(�* 5g�9:;��/
5�57/��}/�

�^+.-�/�02��/�-�/
�^�Q/��%@BA�/�

�
�6-
�,DFE���/HG ((�|À�v��_�!�2�E�!u>v{�<z~�{�!wl�!wM���b�,xC�Eu�� �{v{�=�_�y�0zF�0�bw<�!½>z�u�vP�{�X��xO¿�À�Á?�_u��l�.Uy�{�[�{v��{z��b�dÇÉx>��N
�0zJI�zF�0�O�<z�½>v{z~Â|�!xC�<z~».�{�©v¢�'uSÊ��yv{v{�CÍV�!�¾�{z��'v{�¾�<���¾w<x��_�y�2�Y�L�0� �{x>�[�_u��{w[�yu�v{�!�~�{w<�¾�#�{� ��x�¿�À�Á
�!�l�NxC�y�0z>I��!���_u��{w��y�y�<�<���!u�v{�2z~�0z~u�vd�C°©Ç xCv|x>�~Ê��l�Eº�xCw<�<±{x>w©v2���!u>v{�!�~�{w0x��{u>v{���|xC�%²��{v2�Mx>�y�<zJICx:�0z�u>vd�
X��!�lu�w<�¾x>z��5v{u>�0wl�¦�#�{�y�l�0z~u�v x �LI�u��~�{�>Í}v{u��{�bx�I�u�v{��z��lu����[�~�¦¶%¶}s �|xCv{�����¦¶B� �L�bv{u��2��I�u>�{��u>v{�
�0xZI�u>z�w��<zd���=¶%¶_s �!�\�5x>�y�<zJI��b�|x>v2�Mv{u����!u�v2�{z~�<z�u�v{���2�=�!u>�{�!wl�!v{�y�>�W�5u��2�M�{w<u��y�!�{u>v{�E�2u�v{�X² �{v2�
x>v|x>�FÊ��l��¿�ÀbÁe�{�¦�!u�v��0w<x>�l�<�MÃfu��{�yw<�!v����{� �Eu�v�N\Ãfu>�{�!wl�!v#���<�{w��~�!�­�yv{w<�y½�z��\�0wl�!�'�!v#��u>±2�0�yv��{���|x>v{�
v{u>�0wl� �{wl�!�'z�Uyw<�¾�RÆ��_�!w<z~�!v{�y� moÃf�|x>�{zF�0wl����tL� � �ÈÇÉx>z��2�'�{�¢��u>½�z~�!z~�y�?º�xCw<�<±{x>w v{u��2�¦u>±2�0�yv{u�v{� ���y�

Î S��



���������	��

����������


w<�!�l�{�~�0xC�0��w<�!�l�{�'�!�E�|xCv{�M�jx Â|½��{wl�[p�� p2�

� � ����� ��� ��� � �

�
	

���


���
���� 
���
�
�� 
���
�
�� 
�������� 
������ �


���
�!�� 
���
�
�� 
�����"�� 
���!���
 
���"�#�"
�������Z��������«?40/�&.-G".40 C3\�!3(8A+, �,� D�4G"b6A+,@24G"X+CBGB<87/�873\�!$�c D�&.+,873X403bY:�!$#B\U#4OYS+, %$�-G"R�!�Å+,$�&[B\U��,W:$#4O"($,J(403R)+, Ë/�&.+!J(403(3.4�6A4G"M�,B03(879,�!3(8A+, #"MD�$)�!�V" i�@�6A40$�kf403�6A4G"��,B03(879]�!3(8A+, #"�678A-G4G"M�!$Ë3(&\�!873.40;=4< >3MD�4�6F� BG+,U#-0&.40 #BG4D#�! #"Z6A4©/��!&\�!U�87/�/2+CBR�!;=/24�i�&.+,$�YS4Lk<�C^*4G"�&.-0Y]8A+, #"Z #+,87&.4G"VBG+,&(&.4G"(/2+, #D�40 C3�a�6F�M"($�/240&(/2+]"(873(8A+, [D�4NBG4G"ZD�40$�c�,B03(879>873.-G"R��^Zg��! ��!67ª>".4�D�4?6F��BG+,U#-0&.40 #BG4MD#�! #"­6A4G"�&.-0Y]8A+, #"©D*g 87 >3.-0&.¨03Ei��!�#"�k�&¥+,$�&( �8A".".40 C3©D�4G"�9,�!6A40$�&."©D�4

p/2+,$�&N6hg U�-<;b8A"./�U#10&.4ED�&.+,8735i('f�Mk­403©/2+,$�&N6¥g U#-0;b8A"./�U#10&.4MY:�!$#B\U#4Xi('*)Mk<�
°��y�'w<�y�<�{�F�GxC�<�Ou�±2�<�!v��2�¾�_u>�{wO�{v{��x>v|x>�FÊ��l��¿�ÀbÁ[z~v{�{z>I�z~�{�{�y���F�Ë�<u�v��¾�yu�v#�<w0x>�\�0�y�¾�ÅÇÉ�{v�z�v{�{z>I�z��{�
²P�oÇ xC�2�0wl�>�dµEv{� �y�<�{�{� ½���u>±|x>�~� �2�!�XxCv|x>�FÊ��l�!�b�yv ¿�À�ÁMz�v{�{z>I�z��{�{�y���F�!���_�yw<�'�y�<�<w0x>zF���{� �'z��y��Æ�w<��N
�_u�v{�{wl�O²Ë�jx �#�{�y�l�0z~u�v �_u��l�!�C��°e�O¶%¶_s �!�l�=z~�Vz��'�{�~z~�#�{� �{x>v{�b�~� �0w<x>z~�<�!�'�!v����{�¦�jx �yu��{�!wl�!v{�y��+
°��y�'u��2�0z~���¦�!��x>�<�lz��#�{�y�Imo¹2¶Nº Í?º�x>wl�<±|x>wO�y�O³´n�µ ¶©z��G¸:xC�<�jx>�0t¦v{� �_�!w<�'�y�l�0�yv#�¾�{x>�'�dÇr�-,}�!�L�0�{�yw
�{v{�¾�0�!�~���¾x>v{x>�~Ê��<�C��Ãfu��'�'�¾�|xCv{� ���¾�G�|x>�{zF�0wl�/.2ÍZv{u>�{� �2�0z~��z~�lu�v{�X���¾�~u�½�z~�!zF�!� �Ewl»oÃ�x>vVX��!w¦�_u>�{w
�LÆ��0w<x>z�wl����x �'uSÊ��!v2v{�b�2�!�

β
�|xCv{���~��¶N¶_s �{�LÂ|v{zÅ�}u>�{w��G�|x>�#�{�b�<�;Rl�L�,�{°e�!���{u>v{v{�!�y�Mv{���<u>v#���|x>�

x>�<�l�10 v{u>�¦±{w<�y�{�<�y���_u��{wE�{�
I��!�~u��{�_�!w5�{v��'u��VUy���=�!u>�¾�'�=�|x>v2�5���X�G�|xC�{z~�<w<�2.2�W�Eu��{�5wl�!�yu��{wlu�v{�
x>� �0�y�l�5�2�=³ z~���yu]Æ�u�vd�|Ãf�=�0�y�l�5v2u�v�NK�|x>w0xC�¾�L�0w<z~�#�{�b�_�yw<�'�y�E�dÇr�y�<�{�{z~�!wM�jx¦�{z�,}�!wl�!v{�y�X�!v��0wl�X�{�y��Æ
�!�G�|x>v��0z��~��u>v{�©xC�{�|x>wl�!z��~�~�!���2u�v#�%u�vOv{���!u�v2v|xO~��©�|xC�%�jx�»hu>w<�'���{�M�jx��{z��\�0w<z~±{�2�<z�u�vÅ��Ãf�jx>�l�<z~���2�!�'�!v��,Í
�!�¦�<�!�l�b�!�l�b�2�0z~��z~�<�[��u>w<�<�#�{�¦�{�y��Æ��¾�y�<�{wl�!�b�<u>v#�=wl�!�_�L�0�!�y�=�<�{wb�2v �<� Rl�y�=�yu�w<wl�!�<�_u>v{�{�!v��[²Ë�{�y��Æ
�!u�v{�2z~�0z~u�v{���y�E�#�{�X�oÇÉu>v �<u��2�|x>zF�0���0�!�\�0�ywE�jx¦�{z�,}�yw<�!v2�!�X�ÅÇÉz~v43|�{�yv{�!�X�2�X�y�!�E�{�y��Æ��yu�v{�{zF�0z~u�v{�!�
Á(�!zÈÍ2�_u��{w�v{u����!z~v{� �<�;Rl�L�0�M�{u�v#�M�~�=¶%¶_s x �L�0�=�{�y��z~v{�!�CÍ{v{u>�{�M�!u��'�|xCw<u�v{���~�!�

β
�{�=��x¦�!u>v{�{z~�<z�u�v

Ãfu��{�!wl�!v��Ëx�I��!���!�y��Æ��{� �jx��!u>v{�{z~�<z�u�v��5u�v6N\Ãfu��{�yw<�yv#�,�N°e�P�0�!�\�¾�{� ³ z��~�!u,Æ�u�v��!u�v{�y���2�¾² �{v2�
�{z�,}�!wl�!v{�y�X�{�y�E�{�y��Æ��yu�v{�{zF�0z�u>v{�Mx�I��!�=�{v{� ICx>���y�{w��{�

p = 0.03
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�<�{�VUyw<�CÍfxZI��y���{v2�IxCv|x>�~Ê��l��¿�À�Á¦�{x>v{�¾���y�{w¾¶%¶_s¼wl�!�<�_�y�y�<z~»b�_u��{w'��� �!u�v��0w0xC�l�0�IÃfu>�{�!wl�!v�� �{�
�5u�v�N.Ãfu��{�yw<�yv#�¾�{x>v{�O���!� �!u�v2�{z~�<z�u�v2� �{� �!u�v��0wl�����P�2���yu�v#�<w0x>�\�0� �<�|xC�<zjx>�o�©º1�y�'���lz��0u��2�<�!�O���y�
ICx>�~�!�{wl�Xv{�¾�lu�v��[�|x>�X�<z~½�v{z~Â{�,xC�<zJI��y�!Íeu>v v{u>�0�O�_u��{wl�0x>v#�X�{v{�'z��'�{�~z~�!xC�<z~u�v��{���{�=z��'�_u�w\�Gx>v��0� �{�
¶N¶_s �|xCv{�Xv{u��Xx>�L�0zJI:xC�0z~u�v{��z��'�{�~z~�#�{�y�!�=�|xCv{�X�~� �<w0x>zF�0�y�¾�yv#�b�{�'��xP�!u>�{�!wl�!v{�y�>�ZÁ(�©vdÇ�Ê x �#�dÇr�{v
�<�;Rl�L�5�_u��{w��#�{ze���=¶%¶}s v{�=�R�2�LICx>�2�R�2� �|xC�M�{� �0u��2�[m,P P�tL�

� 	 � 	�� ��� ��� ���

�5�!�'z��l�{�VUyw<�
	=x>�{�G�{� ��� ��� Î �2� � �>Ï �2� �>q�� �2� ��� Î �2�ÉÏ�Ï%.
�5�y�¾z~�<�{�VUyw<� X�wlu�z~� ��� ����� �2� ��� Î �2� ��� Î �2� ��� Î �2�ÉÏ�
�Ï
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µ5v{�¦x>v|x>�FÊ��<� ½��~u�±|x>�~�X�{� �!�y�=¿�À�Á��{�y�!w<zF�0� �|xCv{����x¾�<�y�y�<z�u�vI�{wl�!�!�y�{�!v��0� �_�!wl�¾�L���{� �!u�v{�y���2w<�¦²
�ÈÇrz��'�{�Fz~�!xC�0zFu�v��2� ¶%¶_s �|xCv{�b�~�[�0w<x>z~�<�!�'�!v����2� ��x �yu��{�yw<�!v2�!�>�e°�� �<�!�\�=�{� ³ z~���yu]Æ�u�vI�yu�v{�y���2�b²
�{v{�'�{z�,Å�yw<�yv{�!�'�{�y�

β
x>�l�<u��yz��y� ² ��xP�{w<�y�<�yv#�Gx:�0z~u�v �2�'�l�<z��¦�{���2�XÃfu��2�!w<�yv#�[�|x>w=w<x>�{�_u�wl�Xx>��Æ

βx>�<�lu��!z��y�5² �jx¦v{u�v�NK�!u��2�!w<�yv{�!�[x�I��!�X�{v2�%ICxC���y�{wM�2�
p = 0.002
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X������y�'�>Í��|x>v{�O���P�G�|x>�{zF�0w<�P�<�{z>ICx>v��,Í©v{u��2�¾x>�~��u>v{� v2u��{�'z~v#�0�yw<�y�<�<�yw¾x>��Æ�x>�L�0zJI:xC�0z~u�v{�¦�<z~�<�{�!�y�
�jxC�<�!w0xC���y�'�!v#���¾z~�<�y�M�yv��
I�z~�{�yv{�!�X�!v��!u�v2�{z~�<z�u�vP�{�=v{u>v�N(�yu��{�!wl�!v{�y�>�
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X�x>v{�Z�jx��!u�v{�2z~�0z~u�v=�2�Nv{u�v�NK�!u��2�!w<�yv{�y�>Í:z���x>�{�|x>w<xO~��e�{�!�Vx>�L�0z>ICxC�0z~u�v{�d�<�_�!�yz~Â|�#�{�y�­�|xCv{�Z���y�Zx>z�wl�!�{I�z N
�<�{�y�����y�©�2w<z��¾x>z~wl�!��x>z~v{�<z2�#�dÇr�!v'�_u��lz~�0z~u�v¦u��y�!z��2z~�0u;N(��x:�0�yw0x>�F�bmÄn­z�½��2w<�w��� .�tL��X���»Äx0/!u>v'x>v|xC��u�½>�{��xC��Æ
x>�y�<zJICx:�0z�u>v{���{x>v{�M�~�b¶B�[Í{v{u��{���R�2�!w<�G�{u>v{�5² z~�{�!v��0z~Â{�!w��y�!�Ex>�y�<zJICx:�0z~u�v{�!�2°e�b�!u��'�{�~�LÆ��bu��!�yz��2z~�0u;N
�jxC�<�!w0xC�ev{u��{��xC�{�|x>w<xO~��	�y�0wl�[�{v�±_u�v��,x>v{�2z��|xC�E�{��»Äx>zF�E�{�[��xO�_u��<zF�0z�u>v��{�[v{u>��x>�y�<zJICx:�0z�u>v{�M�y�5���
w<���~�=�2�X�!�L�<�0�Xw<�y½�z�u>v��|xCv{�E�����0w0x>zF�0�y�¾�yv#���{�X�jx¦»hu�wl�¾�b�{�y�5u�±6Rl�L�0� mÈº�x>�jx>�G���L��x>�o�~Í Î Ï�Ï S21 	bw<z��~��N
¹��_�!�L�0u�w%�L�?x>�o�~Í �O��� Î tR��Ãf�y�l�0�Mw<�!½>z�u�v¦»hu�v{�L�0z~u�v{v{�y���~���y�l�N�L�0�!v2�{�{�E�y�4ICx>wlzjx>±{�~���l�!�~u�v'�~�!�©z~v{�{zJI�z~�{�{�!�
s�v|xC�<u��'z��#�{�y�¾�yv#�,Í#º�u�u�wl�5�L�H�©v{½>�!�­m,����� Î t��jxb�{�yÂ|v2z��<�l�!v����|x>v2�?���M½>Ê�w<�2�?u��!�yz��{zF�Gx>�{z�v�»h�!w<z~�!�{w©�y�
�¾�y�{zjxCvdÍ{x>z�v{�lzd�#�{�X�|x>v2�E�~�b�<�{�~�!�{�Mu��!�yz��{zF�Gx>�Å��xC�0�yw0x>�Å�L�Ez�v2»h�yw<z~�!�{wy�
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xZI��y�X�jx¦�{w<�y�<�yv#�Gx:�0z�u>v��dÇÉu>±�Rl�L�0�M�{�!�yu��'�_u��<�y�5�_�yw<�'�y�l�0�!v��E�dÇrz��<u>���!w����=°ZÀ=Ã �
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z��{�yv#�0z~�#�{�!�¾² �y���#�{z5x �y�0���!�'�{�~uSÊ�� �_u��{w'�RÆ��<w0x>z~w<� ����¶%¶}s �N°©Ç x>v{x>�~Ê��<��wl�LI�Uy�����2v��yv{�<�y�¦±{���

Î S .



� ���6���	��

����������


���~���ON>�������C^*+CBR�!678A"\�!3(8A+,  D�4G"­BG+C+,&.D�+, � #-G4G"�D#�! #"$� Ë4G"(/��,BG4��,� ����� D�4}�Å�!6F�!87&\�,B\U D�$Ë^}��T�87 �®D�879C8AD�$#406{D�4N #+]"VWC$��!3(&.4?"($,J(403."fij"(/�U#10&.4G"V&.+,$�YS4G"R)9S40&(3.4G"L)L;X�!$�9:4G"d403�J.�!$� #4G"R)y/2+,$�&�� ��)]T­����)	�%Q403¾T­� &.4G"(/24GB03(879:40;=40 C3¾D�+, C3O6A4G"OBG+C+,&.D�+, � #-G4G"".453(&.+,$�9:4�40 )"N/�/240 #D�8 cËD#�! #"�6A453\�!@�6A4R�!$ �����Sk<�
"N87 #".8�W:$#4 6A4G"�BG+C+,&.D�+, � #-G4G"XD�4¦W:$#406AWC$#4G"�^Å��TD�4­6F�N67873(3.-0&\�!3($�&.4Eij"(/�U#10&.4G"d@�6A40$#4G"R)
� �!6F�,B\Ub403��!6h�i $��
�Z�Sk�
 )f&(87676 ®ÈQC/24GB03.+,& 403I�!6h�¦i $��
�
�Sk�
n"}9>8AD#�! 403­�!6h�2i��
�
�
�Sk�
��?+,$�&(3��G8{403­�!6h�2i��
�
�
��)��
�
�]�Sk�
C^_40&K® #40&N403N�!6h�_i��
�
�
�Sk�
��'$�&(&\�Rª¦403?�!6h�*i��
�
�
�Sk<�

�dÇ xCz�w<�y�X�y�!wl�!±{w<x>���y� x>�L�0zJI��y�!�X���2zN�l�!�¦±{�~�!v#�X�{�yÂ{v{z�w=�{v�wl�!�l�,x>�Å�­Ãf�!�_�yv{�|x>v��,Í­² �jxP�{z�,}�!wl�!v{�y�¾�{�
�ÈÇrz��<u>��xC�0zFu>v��{�I¶%¶}s Í_���[°ZÀ=Ã��!�\��»Äx>�yz����y�'�!v��E�{z��\�0z~v{½��|x>±2���C�_¹2x¾�~u��,x>�~z~�<xC�0z~u>v�v2� v{�y�!�y�<�<zF�0� �{u�v{�
�|x>�©�dÇ xCv|x>�~Ê��l�E¿�À�ÁVx>v|xC�<u��¾z~�#�{���{wl�,x>��x>±{�~�>���b�{xC�0wl���<�;Rl�L�0�%�|x>w<�'z2�~�!�©�#�|xC�<u�w 0y�M�{�M�oÇÉ�RÆ��_�!w<z~�!v{�y�
z�v{zF�0z�xC�~��u�v#�M�|x>wl�<z��yz��_�b²O�y�=�<�!�l�!�
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s ICx>v��©�dÇr�y�0�2�{z��yw����?�<w0x>zF�0�!�'�!v��­�{���jx5v{u�v�NK�!u��2�!w<�yv{�!���|x>v2�©�~�!�­w<�!½>z�u�v2���#�{��v{u��{�©xZI�u>v{�©�2�yÂ|v{z~�!�yÍ
v{u��{���{�
I�u�v{��v{u��{��x>�<�l�{w<�yw��#�{� v{uC�0w<� ��u��,xC��z~�<xC�0zFu�v �2�·°ZÀ=Ã �!�l���{� ±_u�v{v2� �#�|x>�~z~�<�>�w�5u��{�
x>v|x>�FÊ��lu�v{�Oz�v{�2zJI�z��{�2�!�~�~�!�'�yv#� v{u��'�#�|x:�0w<���l�;Rl�y�<�¾�yv��yu�v��0w0xC�l�GxCv#�¾�~�!�'x>�L�0z>I�zF�0�y�O�'�!�<�2w<�!�y�¾��u>w<�
�{�P�{wl�!�<�yv#�0xC�0z~u�v��2�!� ±{��u��y� �2�P�l�<z��¦�{���2���,À�±6Rl�y�
�ËxZI��y� �~�!� x>�L�0zJI�zF�0�!� ��z~�!�y� ²I�jx��{wl�!�l�!v#�0xC�0z~u�v
�{�!�O±{�~u��!� �{�P�l�<z��¦�{���2���!Àb±6Rl�y� X��!�yu��¾�_u>�<� �:�B�5u��2�Ou�±2�<�!v{u>v{�O�{�!�'x>�L�0z>ICxC�<z�u�v{� �!v��_u>�<z~�<z�u�v2�
�jxC�<�!w0xC���y�!�#°�x=Â|½��{wl� ��� �=�'u�v#�<w<�M���2���~�!�N��u��!x>��zF�0xC�<z~u�v2�%�{�y��°ZÀ=Ã��{�5v{u>�?�#�|xC�0wl�5�<�;Rl�L�0��mÄ�<�2�VU!wl�!�
R<x>�{v{�y�!ÍZwlu��{½��y�!Í��¾x>�#I��y�[�L�yI>�!wl�<�!�[�{u�v#�X���y�X�!u�u�wl�{u�v{v2�!�y� �<�O�0w<u>�#I��!v�� �yv�s��2�_�!v{�{zAÆ �|x>v{�X���
�Gx>±{�~�,x>�YX � ��tZ�<u>v#���!u�v2�<z��\�Gx>v��0�y�©xZI��y���!�!�~���y�­�#�{���ÈÇru�v �_�y�2���<w<u��#I��yw��|xCv{����x5��zF�<�<�!w0x:�0�{wl��mÄ�<�2�VU!wl�!�
±{���y�{�!�0tL�
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X�x>v{�%��x�Â{½��{w<� ��� .�v{u��{�©�{w<u;Rl�L�0u�v{�©�yv'wlu��{½����_u��{w©�G�|x>�#�{�M�<� Rl�y�%���!���,x>w\�0�y�%�dÇÉx>�L�0zJI:xC�0z~u�v{��wl�!�l�{�>N
�Gx>v��0�!�­�2�¦�!u�v��0w<x>�l�<�H�5u�v�N.Ãfu��{�yw<�!v�� �{�IÃfu��2�!w<�yv#���{�fv{u>�<w<�?�{w<�y�¾zJU!w<�N�LÆ��_�!wlz��yv{�!�=mÈÃf�{x>�{z~�<w<�H��t
²
p = 0.001

v{u�v[�yu�w<wlz�½��C�:¹��{wZ�!�y�V���y�¾��Â|½��{wl�!�Z�<u�v��V�{w<u;Rl�y�<�!�y�V�!v[±{���y�[�~�!���,x>w\�0�y�V�dÇÉx>�L�0zJI:xC�0z~u�v{�
u�±2�0�yv��{�y�E�l�!�~u�v ���y���!u�v��0w<x>�l�<�!�M�<�_�y�!z~Â{���2�!�5² �ÈÇrz��lu���xC�<z~u>vË�{��°ZÀ=Ã��|°�x �'�y�0�2u��{�b�dÇrz��<u>�jxC�<z~u�vË�{�
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°VÀ=Ã �y�l�Xw<u>±{�{�l�<�>Íe�~�!�b�,xCwl�0�y�=�<u�v��Xu�±��0�!v#�{�y�[xZI��y�'�{�YICx>�~�!�{wl�=�{�
p = 0.05

�yu�w<wlz�½��¦�!v nZ³ �M�
�5u��{���!u>v{�l�Gx:�0u�v{���{v �y�!wl�0x>z�vË�R�{�
ICx>�2�R�{�y�¾�yv#�E�¾x>z��?�ÈÇÉx>v|xC�~Ê��<��¿�À�Á%z�v{�{z>I�z��{�{�y���F�5v{�bwl�-3�UL�0�b�|x>�
�dÇÉz~�¾�2��zF�,xC�<z~u>vP�{��°ZÀXÃ �|xCv{�E��x v2u�v�N(�yu��{�yw<�yv{�!�C�
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p
/2+,$�&?6hg U#-0;b8A"(/�U#10&.4�D�&.+,873i('f�Mk­403%/2+,$�&%6hg U#-0;b8A"(/�U#10&.4MY:�!$#B\U#4[i(' )Ek<�

°��y� w<�y�<�{�F�GxC�<� u>±2�0�yv��{� �_u��{w¾�{v{�Ix>v{x>�~Ê��<��¿�À�Á z~v{�{z>I�z~�{�{�y���F���lu�v��Ëw<�y�jxC�<zJI��y�¾�yv#�¾�2u��'u�½�U!v2�!�
�dÇÉ�2vOz�v{�2zJI�z��2� ²��ÈÇÉx>�2�0wl�bmÄ�RÆ2�y�!�2�<�M�_u��{w��oÇÉ�{�y�¾z~�<�{�#U!w<�f�{wlu�z~�­�{�y�©�<�;Rl�L�0�BP�¹ �y�NÃH�Nt­�yvOz�v{�2z��#�|x>v��
�{v{�Xv{u>v�N(z~�¾�{�Fz~�!xC�0zFu�vP�{��°ZÀ=Ã´�{x>v{�E�~�b�<w0x>zF�0�!�'�!v��M�2�X�jx v2u�v�N(�yu��{�yw<�yv{�!�C� X��X�{�~�{�!Í|�{v2�X�y�<�{�{�
½���u�±{x>�~���{�y�?x>v|xC�~Ê��<�y�N�yv ¿�À�ÁVz~v{�{zJI�z~�{�{�y���~�y���_�!w<�'�L�N�{�Mw<�y�_u�v{�{wl�E�{�LÂ|v{zF�0zJI��y�¾�yv#�N²b�jx��#�{�!�\�0z�u>v
�_u��<�y��&]°e�N°ZÀ=Ã �!�l�Zz~�>z��'�{�~z~�#�{���|xCv{�����­�0w0x>zF�0�y�¾�yv#�e�2�%�jx�v{u>v�N(�yu��{�!wl�!v{�y��+�°e�!��u��2�<z��~�d�!��x>�<�lz��#�{�y�
mÈ¹2¶Nº Í:º�xCw<�<±{x>w��L��³´n�µ£¶©z��G¸:x:�0�jxC�Gt}v{�%�_�yw<�'�y�l�0�!v��Z�|xC���dÇr�-,}�!�L�0�{�ywZ�{v{�©�0�y���~�©x>v|xC�~Ê��<�C�:Ãfu>�¾�'�
�|x>v{�¦�~� �R�{x>�{z~�<w<�)��ÍVv{u>�{�¦�2�0z~��z~�lu�v{�[���¾��u�½��yz��y���Ewl»oÃ�x>v�X5�!w �_u>�{w¦�RÆ��<w0x>z~w<� �jx��'uSÊ��yv{v{�Ë�{�y�

β�|x>v{� �~� °ZÀ=Ã �{�yÂ{v{z?�_u��{w[�R�{x>�#�{�Ë�<�;Rl�L�,�­°e�y�¦�{u>v{v{�y�!�¦v{� �lu�v#� �|x>�¦xC�<�<�-0Ëv{u��¦±{wl�!�{�l�!�¦�_u>�{w
�{�LI��y��u��2�_�!w%�2v'�'u��VUy���f�!u��'�'���{x>v{�©�����G�|xC�{z~�<w<�	����Ã�Çr�!�l�N�_u��2w<�#�{u�z{v2u��{�©w<�y�!u��{wlu�v{�%x>� �<�!�l�%�{�
³ z����yu]Æ�u�v[�#�{��v{u��2�©x�I�u�v{�­�LÆ��{�~u�z~�<�?�|xCv{���~�?�G�|x>�{zF�0w<�fp2�:Á(�!zoÍ:�_u��{wV���V�#�|xC�<w<�f�<�;Rl�L�0���{u>v#���~�f°ZÀ=Ã
x �y�<�'�{�y��z�v2�!�>Ídv{u��2�X�!u>�¾�|xCw<u�v{�b���y�

β
�{�'��xP�yu�v{�{zF�0z�u>v Ãfu��2�!w<�yv#� xZI��y�'�!�y��Æ �{�'��xP�!u>v{�{z~�<z�u�v

�5u�v�N.Ãfu��{�yw<�yv#�,��°e�O�<�!�l�X�{� ³ z����yu]Æ�u�v �yu�v{�y���2�X² �{v{�'�y�#�{zJI:x>���yv{�!�O�{�!�X�{�y��Æ �!u>v{�{zF�0z�u>v{�=x�I��!�
�{v{� ICx>���y�{w��{�

p = 0.61
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�5u��{�M�2�<z���zF�<u�v{�����y�E°ZÀ=Ã´�2�yÂ|v{z~�E�2w<�!�y�!�2�!�'�¾�yv#�5�_u>�{w�»Äx>z~w<�b�2v{�[x>v{x>�~Ê��<�b�{�=�(Ê��_�[¿�À�Á?�<�{wM���y�
�{u�v{v{�y�!��u�±2�<�!v#�{�!����u>w<�E�{�y�5�<�!�l�<���{�[�!u>v#�0wl�����=�{���!u�v��0w0xC�l�0�[�<�{xC�0z�x>���{x>v{�5��� Ãf�{x>�{z~�<w<�Xq{�}¹��!�2�
�0w<u>z��X�l�;Rl�y�<� �{u�v�� u�v�x��2�!��z~�¾zA�0� ���¾°ZÀ=Ã u�v�� �|xCwl�0z~�!z~�_�¾xC��Æ �0�y�l�<� �{�¾�!u>v#�0wl�����O�{���!u�v��0w<x>�l�<�
�<�|xC�<zjx>�o�­°e�P�0x>±{�~�,x>� ��� Î �RÆ2�_u>�<���~�!�YICxC���!�2w<� �{� � u�±2�<�!v#���_u��{w �G�|x>�#�{� �<�;Rl�L�,Í©�{x>v{�O�G�|x>�#�{�
�{�!�'z��l�{�VU!wl�>ÍSxZI��y�N�{v{�?x>v{x>�~Ê��<�N¿�À�Á}�|x>v{�����y�{wZ°ZÀ=Ã wl�!�<�_�y�y�<z~»{�_u��{w��~�%�yu�v#�<w0x>�\�0���Eu�v�N.Ãfu��{�yw<�!v��
�{��Ãfu��{�!wl�!v��5�_u��{wM�~�!���{u�v{v{�y�!�E�{���!u�v��0wl�����b�2�X�yu�v��0w0xC�l�0�=�<�|x:�0zjxC�È�

� 	 � 	�� ���

�5�!�'z��l�{�VUyw<�
	XxC�{�G�{� �2�ÉÏ�Ï�Ï �2� p .�p �2� �>p �
�5�!�'z~�<�{�VUyw<� X�wlu�z~� �2�ÉÏ�Ï�� �2�TS .�� �2� �>q�Ï

�����Å� N>��$]� "? ��!67ª>".4bD�4�6F�  #+, �®ÄBG+,U#-0&.40 #BR4XD#�! #"�6A4G"�&.-0Y]8A+, #"ED|g 87 C3.-0&.¨035D�4G"M^}��T�87 #D�879>8AD�$#406A"M/2+,$�&M6A4G"3(&.+,8A"N"($,J(403."R��^*4�3\�!@�6A4R�!$'87 #D�8AW:$#4�6A4G"%9,�!6A40$�&."ND�4�� /2+,$�&NB\U��,WC$#4�U#-0;b87"./�U#10&.4]�
°%ÇÉx>v|xC�~Ê��<��z�v{�2zJI�z��{�2�!�~�~�?�jx>z~�<�<�f�_�!v2�<�!w%�#�{������°ZÀ=Ã£vdÇr�!�\�N�|x>��z��'�{�~z~�#�{�f�|x>v2�%�~�f�<w0x>zF�0�!�'�!v����{����x
v{u�v�NK�!u��{�yw<�yv{�!�C��X5�����!�'�f�ÈÇÉx>v|xC�~Ê��<��¿�À�Á�wl�,x>�~z��l�!�f�<�2w©�oÇÉ�yv{�<�y�¦±{���f�2�!���<w<u�z~�­�<� Rl�y�0�©�2�!�!wlz~�<���|x>v{�
�jxM�<�y�y�<z�u�v[�{w<�y�!�y�{�!v��0�>ÍCv{�?�_�yw<�'�y�V�|x>�V�2�?�!u�v2�!�~�{w<�?²E�ÈÇrz��'�{�Fz~�!xC�0zFu�v=�{�¦°ZÀ=Ã �|x>v2�V���©�0w0xCz~�0�y�¾�yv#�
�{����x�v{u�v�NK�!u>�{�!wl�!v{�y�>�?°e�P�0�!�\�¾�{�P³ z����yu]Æ�u�v��yu�v{�y���2�¾²��{v{���lz��'z��FzF�<�{�{�P�2�!�

β
x>�<�lu��!z~�!�¾² ��x

�{w<�y�<�!v��GxC�<z�u�v£�{� �\�0z~�¦�{���{� Ãfu>�{�!wl�!v#�'�{x>w w<x>�{�_u�w\�Ox>��Æ
β
x>�<�lu��!z��y�'²I�jx�v{u�v�NK�!u��2�!w<�yv{�y��x�I��!�

�{v{� ICx>���y�{w��{�
p = 0.09

�
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¹��!�{�*�0wlu�z��%�<�;Rl�L�0�f�{u�v��fu�v x[�{�y��z~�¾zA�0�M�~�5°ZÀXÃ�u�v��f�|xCwl�0z~�!z~�_�5x>��Æ'�0�y�l�0�fx>�R�2w<u��¾xC�0z~�#�{�!�y��°��E�<�!�\�
�{�M³ z����yu]Æ�u�vOw<�!x>��z~�<�M�l�{wN�ÈÇr�!v{�l�!�¦±{�~�M�{�E�!�y�?�<�;Rl�L�0�?�_�!wl�¾�L�?�{�E�!u>v{�!�~�{w<�5²=�{v{�Ev{u�v6N(z��'�{�~zF�,x:�0z~u>v
�{�¦°ZÀ=Ã �|x>v{�V�~�%�0w<x>z~�<�!�'�!v��Z�{�?��xEv2u�v�N(�yu��{�yw<�!v2�!�f�!v �yu�v{�{zF�0z~u�v[x>�G�{w<u>� x:�0z��#�{�C�S°��%�0�!�\�­�!u�v2�!�����
²¦�{v{�b�lz��'z��FzF�<�{�{���2�!�

β
x>�<�lu��!z~�!�M²¦�jx �2w<�!�l�!v��GxC�<z�u�vP�{�b�\�0z~� �2���{��Ãfu��{�yw<�yv#�E�{x>w�w0xC�{�_u�wl��x>��Æ

βx>�<�lu��!z��y�5² �jx¦v{u�v�NK�!u��2�!w<�yv{�!�[x�I��!�X�{v2�%ICxC���y�{wM�2�
p = 0.23

�
¶­x>wOx>z~���F�!�{wl�!Í­�y�y�l�0� v{u�v6N(�<z~½�v{zFÂ|�,xC�<z>I�z~�<� �lÊ��\�0�!�¾xC�<z��#�{� �{��°ZÀ=Ã �#�{�!�~�#�{���lu�z~� �~�!� �yu�v{�2z~�0z~u�v{�yÍ
v{u��{�Pz�v��0�yw<�_�!�~���C��Ã�ÇÉ�y�l���_u��{wl�#�{u�zÈÍf�yv´�!x>v#�<u�v{v|xCv#� �oÇ x>v{x>�~Ê��<���<�{wP���y�P�#�|xC�<w<���<� Rl�y�0� �{���oÇÉ�yv�N
�<�!�¦±{�~� �{�!�'�LÆ��_�!wlz��yv{�!�y�!Í?v{u��2�¾�L�0�{�2z�u�v{�O���y�{w<�'x>�y�<zJICx:�0z�u>v{� �|x>v{�'�~� �!u�w\�0�RÆ�u��!�!z~�{z~�0x>����xC�0�yw0x>�
xZI��y�=�{vP�!u�v��0w<x>�l�<�%�5u�v6N\Ãfu��{�yw<�yv#�1�t��Ãfu��{�!wl�!v��,���5u��{���!u��'�|x>wlu�v{���y�!���{�!wlv{z�Uyw<�y�M�~u�w<�l�#�dÇÉ�y���~�!�
�<u�v��Xu>±2�0�yv��{�y�X�!v �!u�v2�{z~�<z�u�vI�R�2w<u��¾xC�0z~�#�{� xZI��y�O�!�!�~���y�bu�±2�<�!v#�{�!�=�!v �yu�v{�{zF�0z~u�v xC�R�{wlu��¾xC�0z~�#�{�
mon­z~½��{w<� ���rq#tL�!Á(�>�!�l�Z²�v{uC�0�!we�#�{�%v2u��{�e�2�0z~��z~�lu�v{�Å���y�eu�±{�l�!w`I:xC�0z~u�v{�e�{�y�e�0�y�l�0���yu�v#�<w<���~���{�=�!u�v��0w<x>�l�<�
�<�|xC�<zjx>�|�_u��{wNw<�y�{w<�y�<�!v��0�yw��jx=�!u>v{�{z~�<z�u�v'�G�{wlu�� x:�0z~���2�>�6�Eu��{�fxZI�u>v{�?�¾u�v��0wl�E�{w<�y�!�y�{�!�'�'�!v#�f�#�{�
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���!�2w<� x>�y�<zJI�z~�<�!�¦�lu�v#� �{���{�¦w<u>±{�{�l�<�!�O�L�O�{u�v2�P�{���{�¦wl�!�{wl�!�<�yv#�0xC�0z>I��!�!�NÀ�v��yu�v{�l�0xC�0�P�#�{�P���Ë�yu�wsN
�0�LÆ�u��y�!z~�{z~�0x>���jx:�0�!w<x>���!�\�Px>�L�0z>I����{z�,Å�yw<�!�'�'�!v��¾�l�!�~u�v��!�y� �{�!��Æ��!u>v{�{zF�0z�u>v{�!�%°��y�Ëx>�L�0z>ICxC�<z�u�v{�
��u�wl�=�{�'�jxP�{wl�!�<�yv#�0xC�0z~u�v �{�y�[�l�<z��¦�{���2�=x>�G�{w<u��¾xC�<z��#�{�!�¾m�N(q���N �>Ï pC1eq�
)N �>Ï�p,1ÅÆ�Ê 0��Vx>��x>z�w<x>�G�*t
�<u�v��5�{xZICxCv#�GxC½��=�_u��\�0�!wlz��y�{w<�y�E���2�X��u�wl���{�!�M�l�0z~�¦�{���{���G�{w<u>� x:�0z��#�{�y�[m�NsS .yN ��� �F1 S .�N � .OÏ,1�Æ�Ê 0
�­xC�jx>z~w0x>�G�*tR�_Ãf�y�!zV�l�!�¦±{�~�[�'�L�<�0wl�[�yv��LI�z��{�yv{�y�¦�2v{�[�{z��\�0z�v2�y�0z~u�v �!v#�<w<�[���y��xC�y�0z>ICxC�<z�u�v2�E��xC�0�yw0x>�~�!�
z�v{�{�2z~�0�y���|x>w��{�y�M�l�0z~�¦�{���2���G�{w<u>� xC�<z��#�{�y���y�Ex>�G�{wlu��¾xC�0z~���2�!�!�VX�x>v2�M�!�!�M�yu�v{�{zF�0z�u>v{��u�v �yÇÉz~v#�0�ywsN
w<u�½����l�{w©�jx}I��yw0x>�yz~�0���{�!���0�y�l�0�©�!u��'�|x>w<x>v#�����y�%xC�y�<zJI�z~�<�!���~z��!�y�©²��jx�v{u>v�N(�yu��{�yw<�!v2�!�ExZI��y�M�y�!���~�!���{�
°VÀ=Ã u>±2�0�yv��{�y��½�w P>�!� ²¾�{�y���\�0z��¦�2���{�Ex>�R�2w<u��¾xC�0z~�#�{�!�y� �Eu����2�!��z~�¾zA�Gx:�0zFu�v2�E�{��°ZÀ=Ã �lu�v#�sN(�y�����y�
x>�{�{wlu��{w<z~�!�y��+

������� N>� �#� �e&.+!J(4GB03(8A+, £D�4G" �,B03(879]�!3(8A+, #"¦6787-G4G"Oa 6F�� #+, �®ÄBG+,U#-0&.40 #BR4 ijBG+, C3(&\�,"(3.4I�©T­+,U#-0&.40 C3������?+, �®T­+,U#-0&.40 C3<k%40 BG+, #D�873(8A+, PT�+, C3(&	�,6A4 iÉJ.�!$� #4Lk©403f40 ¾BG+, #D�873(8A+, �"%B\U�&.+,;X�!3(8AW:$#4¦ijB0ª:�! �k%"($�&?D�4G"?BG40&(9:4R�!$�c�,�� #+,&(;X�!678A".-G"�6A-0YS10&.40;=40 C3ZYS+, %$�-G"R� '?-0;b8A"(/�U#10&.4G"ZD�&.+,873�403eY:�!$#B\U#4%40 b9>$#4�6F�!3.-0&\�!6A4]�S^*4G"e&.-0Y]8A+, #"�9:40&(3.4G""\+, C3f6A4�B\U#409,�!$�B\U#40;=4< >3MD�4G"�D�40$�c BG+, #D�873(8A+, #"R�|^_4G"M�,B03(879,�!3(8A+, #"�/�&.+L9C8A40 � #40 >3MD|g��! ��!67ª>".4G"�"($�&��¦".$,JK403."40 '�d�7� �R9:4GB
p = 0.001

 #+, 'B0+,&.&(87YS-,�
°��y�bx>v{x>�~Ê��<�y���{�[�(Ê��_�¦¿MÀ�Á�v{u>�{��u>v#���_�yw<�'z��5�{� w<�y½�x>wl�{�!w��{�~�{���l�}�y�!zFÂ|�#�{�!�'�!v��=�oÇÉz~�'�{�~zF�,x:�0z~u>v
�{� ¶%¶}s �y�b�{� °ZÀ=Ã·�|x>v{���~�[�0w0xCz~�0�y�¾�yv#���2� ��x¾�!u��{�yw<�yv{�!� �y�b��x v{u>v�N(�yu��{�yw<�!v2�!�O² �<w0xZI��yw<�����y�
�{z�,}�!wl�!v#�<�!�V�!u�v2�{z~�<z�u�v2�Z�{�N�0�y�l�0�y��Ãf�!�_�yv{�|x>v��©��xE�¾x Rlu�w<zF�<�%�{�y��x>�y�<zJICx:�0z�u>v{�����2�fv{u��{�­x�I�u�v{�V�¾z~�<�!�
�!v �LI�z~�{�!v{�y�¾�<�'�<zF�0�{�yv#�X�|x>v{�=���!�Xx>z~w<�y� I�z��<�2�!���~�!�=�2w<�!�yu��!�y�!�V°��y�X�{w<u��2w<z��L�0�y�X�{�Ow<�y�<z�v{uC�0u��{z~� �{�
�!�!�E�2�!w<v2z�U!wl�!�M�_�!w<�'�y�l�0�yv#�E�{�=��u��!x>��zF�<�yw��y�!�5x>�L�0z>I�zF�0�y�!�
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m,��xC�;Rlz�¸#�|x>v2zN�y� xC�È�FÍ Î Ï�Ï�
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�{�!�[���{xC�0wl� �l�;Rl�y�<�Pm,P�¹}Í­ÃHX�º Í�ºCX �L�YPHP�tb�#�{zNu�v�� �{x>wl�<z��!z~�_�'²��oÇÉ�yv{�<�y�¦±{���'�2�!� �L�0�{�2�!�!�­°e�
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x>�y�<zJICx:�0z�u>v �~z��!�f²���x5�!u��2�!w<�yv{�!���<z~½�v{zFÂ|�,xC�<zJI��?�{x>v{�­Ì�q{�>°©Ç x>�L�0z>ICxC�0z~u�v[�<�!�¦±{�~�fw<�yv2»hu�wl�!�!���!v �yu�v{�{z N
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�!u�v{v{x>z��l�0x>v{�y�>�%Ãf�y�O�{z�,Å�yw<�!v��0�y� w0x>z~�<u�v2� �0�y�R�2v{z��#�{�y�'x>z�v{�lzf�#�{�P�~�Ëv{u>�¦±{w<�Ë�2���{�¦z~�¾�_u>wl�GxCv#� �{�
�<�;Rl�L�0�E�0�!�\�0�y��v{u��2�5�jxCz��<�<x>z~�!v#�M�2w<�!�<x>½��yw5�{�!�5wl�!�<�2�~�Gx:�0�E�{�~�{�E�{w<�y�!z~�5�#�{�[�|xCv{�5�y�y�<�<�[�y�0�2�{�[�{w<�y��z N
�¾z~v|x>z~wl�>�
¶Vu��{w �!�y�jx�v{u��2�'xZI�u>v{�O�¾z~�¦�!v��2�jx>�y�P�{v��{wlu>�0u��yu����Ë�{�Ë�.Ê��_� ±{��u��CÍ��yu�v{v#���_u>�{w �y�0wl� ���Ë�{���2�
w<u�±{�2�l�0���l�0xC�0z~�l�<z��#�{�!�'�!v��,� X�x>v{� �!���{w<uC�0u��!u>����v{u��{� u��{�_u>�<u�v{� �jx �{wl�!�<�yv#�0xC�0z~u�v �{���\�0z~� �2���{�
�0w0xCv{�<�|xCw<�!v��0� moÃfu��{�!wl�!v��Rt[�y�¦v{u>v�NK�0w<x>v{�l�|x>w<�yv#�<� m,�Eu�v�N.Ãfu��{�yw<�!v��RtR��°e� �¾u��VUy���¾�2�Ë�{wlu��{�{�y�<z�u�v
�{�b��x[�<w0x>v{�l�|x>wl�!v{�y�=�{�y�!wlz~���{x>wwX Ç �Å�¦�{w0x �L�ExC�È�Åm Î Ï>Ï ��tNv2u��{��x¦�_�!wl�¾z~�f�{�b�yu�v{�\�0w<�2z�w<���y�!���{�y��Æ
�!u�v{�2z~�0z~u�v{���{u�v��E���y�M�2w<u��{wlz��L�0�!�M�G�{wlu��¾xC�0z~���2�!����u��,xC���y��wl�!�l�<�!v��5�<z��'z~��xCz~wl�!�!�

� >7L%@ @�� ;�� > JK@����F@ J�� ��� =?;ML%@M8 � �FI = 9<>��,8 B
	 I ��=�BA@�9%=?8 >A9<@MD @�� 9
J!@ B78 9%= 8��!L�	 8:= @��
�F@�� I BAI$= ;C@
X�x>v{���y�y�l�0�%�{wl�!�'z�Uyw<���LÆ��_�!wlz��yv{�!�Nv2u��{�Zx�I�u�v{�e�y�<�{�{z��©�2vX�y�R�|xCv#�<z����~u�v��ÅÇÉu�±2�<�!wsICxC�<�!�{wl�Vz~�¾�_u>wl�GxCv#�,Í
Î q��<�;Rl�L�0�ËmoÃf�|x>�{zF�0w<����tR� �Zu��{�[�~�!�=�l�<z��¦�{�~�{�b�#�{�¾v{u>�{�[xZI�u�v2�[�{wlu;Rl�y�0�'²��oÇÉz~v#�0�yw<z~�!�2wb�dÇr�{v�±2��u��
�y�GxCz��!v��5�{�LÂ|v{z~�5�|x>wM���!�E���!�'�!�Mz�v2»hu�wl� x:�0zFu�v2�M�G�{w<u��¾xC�<z��#�{�y�E��u��!x>���y�!Í|�l�!�{�~�[�ÈÇru�wl½�x>v{z~�0x:�0z~u>v ½���u;N
±|x>���M�{�y�fz~� x>½>�!�%�2z�,}�!w<�yv{�!z~�E���y�?�2�!��Æ'�(Ê��}�y�f�{�5±2��u��!�N�2w<u��_u��l�!�bmoÃfu��{�yw<�yv#�fu����Eu�v�N.Ãfu��{�yw<�!v��RtR�
°��¦�yu�v��0w0xC�l�0�¦�{�y�=x>�y�<zJI�z~�<�!���~z��!�y��²Ë��x �yu��{�yw<�yv{�!�'x�I��!� �~�!��x>�y�<zJI�z~�<�!���~z��!�y��²Ë��x v2u�v�N(�yu��{�yw<�yv{�!�CÍ
v{u��{�?xZI:x>z~�%�_�!wl�¾z~�%�{�E�¾�L�<�<w<�M�!v¾�LI�z��2�!v{�y����x=�~u��,x>�~z~�<xC�0zFu�vO�{�y�fx>�L�0z>I�zF�0�y�%�!�!wl�!±{w<x>�~�!�?�yv wl�!��xC�0z~u�v
xZI��y�E�~�f�0w0xCz~�<�!�'�!v#��½��~u�±|x>���{���ÈÇrz��¾xC½��C��Ãfu�v��0w0xCz�w<�y�¾�yv#�%² X�u;R<xC�%�L�?xC�È�{m������>p�tVv{u>�{�%vdÇÉxZI�u>v{�%�|x>�
z��<u>���¦�{v �!�yv#�0wl�'�{v2z��#�{�O�ÅÇ x>�L�0z>ICxC�0z~u�v��{x>v{�=���¦½>Ê�w<�2�X�{x>w0x>�2z��{�_u��!x>�'�{z��#�{� mÄ¶ ��t�½�x>�{�G�{�O� xCz��
�{v��!v{�l�!�¦±{���P�ÅÇ x>z~w<�y� �!u>wl�0z~�,xC���!�Pmon­z~½��{w<�)��� .�tR�4X[Ç x>���0w<�P�|x>w\�,Í­v{u��{� �<u��'�'�!�¦�!v�x>�!�yu�w<��x�I��!�
�jx �{w<�y�{u��'z�v|xCv{�!�¦�{� ¶B� ½�x>�{�G�{� �LI�u��#�{�y�'�|x>v{�b�y�y�<�<�O�{wl�!�y�!�{�yv#�0�'�L�0�{�{� �|x>v{�b���[�0w0xCz~�0�y�¾�yv#�

Î p �



�{�P��x��yu��{�yw<�!v2�!�>�4�5u>�<w<�Ëw<�y�<�!x>���dÇÉx>�y�<zJICx:�0z�u>v¢�y�l�O±2z��jx:�0�!w<x>�oÍ��yv��_u��lz~�0z~u�v��¾�y�{z�x>v{� �y� �yÇÉ�L�0�yv{�
I��!v��0w0x>�~�!�'�!v��b�{�!�=x>z�wl�!�nI�z~�<�{�y�����y��Ì Î ÍÅÌ � �y�bÌ . mh�{�!�bw<�L�0z~v{u>�0u>�{z��y��z~v{�{z>I�z~�{�{�y���F�!���<u>v#�=v2�!�!�y�sN
�0x>z~w<�!�5�_u��2w��yu�v{v{x>z~�<w<�[�RÆ2x>�y�<�!�'�!v��b�~�!��x>z~w<�y�5z��'�{�~zF���2�!�!�0t Rl�{�<�#�dÇÉ² �{�!��w<�y½�z�u>v{��xCv#�0�yw<z~�!�{wl�!���{�
�{���{�¦�|x>���`N(v2zJI��,xC���{�Ë�<w0x>zF�0�y�¾�yv#�¦�|x>v2�O�~�Ë½>Ê�w<�{� �|x>w<x>�{z~�{�_u��,x>�'�{z~�#�{� mÄ¶B��tL�M�5u>�<w<�P�L�0�{�{� x
�{u�v{�bx>�{�{wlu>»hu�v{�2zÅ���5�<w0xZI:x>z��_z�v{zF�0z~�5�{x>wwX�u;R<xC���y�Mx>�È�Åm��O����p�t%�!v �yu�v2Â|wl� xCv#���jx �|xCwl�0z~�!z~�|xC�0zFu�v �{�
¶ � �|xCv{�=�~� �0w0xCz~�<�!�'�!v#���{� ��xË�!u>�{�!wl�!v{�y�'�!v w<�!�2�jx0/!x>v#�b�lu�v wl���~� »hu�v{�L�0z~u�v{v{�y���{x>v{�b�{v wl�!�l�,x>�
�dÇ xC�y�0z>ICxC�<z�u�vÅ�Å°e�¦�<w0x>zF�0�y�¾�yv#���{�¦�jx �!u>�{�!wl�!v{�y�'�#�{z���U!v2�O²Ë�jx �_�yw<�y�!�2�<z�u�v �2� �jx¾�0w<x>v{�l�|x>w<�yv{�!�
vdÇÉ�y�l�¦�{u�v{� �|x>� �~�¾w<�y�<�{�F�GxC� �ÅÇÉ�{v¢�<�y�{�f�y�!v��0w<� �{� �!u�v��0w<�>���Imh��� ¶B��tX�<�yv{�<z~±{���Ë²��ÈÇru�wl½�x>v{z~�0x:�0z~u>v
½���u�±{x>�~�O�{�!� z��¾x>½>�!�!�ZÃf�¾�0w0xCz~�0�y�'�!v#�Xv{�!�y�!�l�<z~�<�Ë�jx �!u�u��_�yw0xC�<z�u�v �{�¾�{���{�lz��y�{w<� x>z~w<�y�[�!u>wl�0z~�,xC���!�y�
Ãf�!�!zN�!u>v2Â|w<�'�'���y�Xw<�!�l�{�~�0xC�0�X�{� ��z~� �L�yI�u>v��{�!wy�5�yÊ��2�Pm��O��� ��tbxCz�v{�lz%�#�{�¾�!�y��Æ��2�Ë¹2x>�<x>¸#zN�y�
³¢x:�Gx>v|xC±_� m������Cq#t[�#�{z�z��'�{�2�0x>z~�!v�� ²IÌ Î �L� Ì%�I�~� �0w0xCz~�0�y�¾�yv#�¦�{�P�jx��<w0x>v2�<�|x>wl�!v{�y��z~���F�{�<u�z~wl�
z�v{�{�2z~�0�=�|x>wEv{�!u>vI�!u>��u�wM�<�{wl�,x>�{z~v{½{�}Ãf�!�_�yv{�|x>v��b�!�y���{�!wlv{z��yw<�5vdÇ x�ICx>z~�!v����|xC��z~v�I��y�l�0z~½��{�X���!�Ew<��N
½�z�u�v2�fv{u�v6N(w<�L�0z~v{u>�0u>�{z��#�{�y�?�0�y�����y�f�#�{�b�~��¶B�[�V�5u>�{���{w<u��_u>�<u�v{���{u�v2�b�2v �'u��VUy���5�{���0w0xCz~�0�y�¾�yv#�
�{���{���!u>�¾�{�~�y�!�
°%ÇÉx>�l�_�!�y�5�{�X��x �0x>z~����xCv{�!�bvdÇr�y�0x>z~�M�|x>�M�!u�v��0w<�>���b�|x>v{�E�oÇÉ�L�0�{�2�X�{�yX5uOR<x:�E�y��xC�È��m,������p�tL�|°�xO�!u��2�
N
w<�!v2�!� �_u��{w<w<x>z~��w<�yv{�{w<� �2v{� w<�y½�z�u�vI�{�¦�ÈÇrz��¾xC½��[�{�~�{���0xCz��~��x>v#�<�[z�v{�2�!�_�!v2�|x>�'�¾�yv#���{� �0x �0w<x>v{�sN
�|x>w<�yv{�!�CÍd�!�¦�#�{z­�_u��{w<w<x>zF���RÆ��{��z~���2�!w��~�!��x>�y�<zJICx:�0z�u>v{�5u�±{�<�yw`I��y�!�!�!X�xCv{�b�~� �,x>���{�¦v{u����\�0z~� �2���{�
�0w0xCv{�<�|xCw<�!v��0�Eu���v2u�vdÍ|�jx¦�0x>z~����xCv{�!��vdÇÉ�y�l�5�|xC�E�y���2z���z~±{w<�y�b�|x>v2�E���y�M�{�y��Æ��!u>v{�{z~�<z�u�v2�!Í{z~�d�!�\�5�_u��QN
�<z�±2���'���2�Ë���y�[w<�!½>z�u�v{�=�0w0xCv{�<�|xCw<�!v��0�y�¦�<u�z~�!v#� �{�~�{�[�0x>z~����xCv#�<�!�!� X�xCv{� �!� �,x>� v{u>�{� v{� �_u��#I�z~u�v{�
�|x>�¦�LÆ��!�~�{w<�P�#�{�P�jx�w<�!½>z�u�v¢�'z��<� �yv��LI�z~�{�!v{�y� �|xCw X�u;R<xC� �L�'x>�o��m,������p�tX�y�GxCz~� x>�L�0z>I��!�Ë�|x>w¦��x
�0x>z~����xCv{�!� �{� �\�0z��¦�{�~�{���L�=v{u�v �{x>�b�l�<w<z��L�0�y�¾�yv#�b�|xCwb��xË�_�yw<�y�!�2�<z�u�v �{� ��x �<w0x>v2�<�|x>wl�!v{�y�>�!X�xCv{�
�!�Ë�0w<xZICxCz��ÈÍ�v{u��{� �yu�v#�<w<���~u�v{�¦�y�P�{�{�!v2u���U!v{�P�!v�x Rlu��2�0x>v#�¦�{v��yu�v#�<u��{w v2u�z�w¦xC�2�0u��2w �2�Pv{u>�<w<�
w<�!½>z�u�v x>v2v��{��x>z�wl� �|x>v{�[��x �'u�zF�0z~� �{�y�[�{w<u;Rl�!�L�0z~u�v{�X�ÅÇÉz~� xC½��!�y�es�z~v{�<z©�jxP»hu�wl�¾� �!�l�[z��{�yv#�0zFÂ*x>±{�~�
�|x>v{� �<u��2�0�y�¦���y� �!u�v{�2z~�0z~u�v{�[�L� v{u��2�¦�_u��#I�u�v{�¦�y�<�{�{z~�!w �jx��{z�,Å�yw<�!v2�!�Ë�{� �<w0x>zF�0�y�¾�yv#� �|xCv{�¦���y�
w<�!½>z�u�v{� z~�¾�{�~zF�#�{�!�y�¦�<�y��u�v£��x��0xCz��~��x>v{�y�>�VÁ(�?w<�!�l�<u�w\� �0w`U!� �y�jxCz�w<�y�'�!v#� �#�{�P�~�!�¦wl�!½�z~u�v{� �'z��<�y�¦�yv
�LI�z��{�yv{�y�[v{�=�lu�v#�E�|xC�E�l�!v{�lz�±{�~�!�E²O��x �<x>z��~��x>v2�!�>�
µ5vPx>���0w<�5�!u>v#�0w<x>�l�<���!u�v{�lz��\�0��²[�!u>�¾�|xCw<�!w?�~�!�fx>�L�0z>I�zF�0�y�?��z~�!�y�f²[�jxXv{u�v6N(�yu��{�!wl�!v{�y�bxZI��y���~�!�fx>�y�<z>N
I�zF�0�y�M�2�=�jx �!u��2�!w<�yv{�y�>�_°©Ç xCv|x>�~Ê��l�=�2�=�oÇÉ�yv{�<�y� ±2�����{�bv{u����<�;Rl�L�0�Mw<�LI�Uy���b�{�!��Æ 0!u�v2�!�M�dÇÉx>�y�<zJI�z~�<�!�!Í
�{v{�[�|xCv{�5���y�5x>z�wl�!�	I�z~�<�{�y���~�!�E�2�[±|x>�QN(v{z>I��,x>�¢mÄ�~�=��u�v{½O�{�[�jxO�l�!z~�<�<�2w<�[�,x>�~�,x>wlz�v{�=�2u�v{�[�{wlu�±|xC±{����N
�¾�yv#�­Ì Î tV�L�©�{v{��x>�2�<w<���yvO�_u>�<z~�<z�u�v[�<�!�'�_u�w0xC����mÄn­z�½��2w<�H��� .�tL��Ãf�y�%x>�y�<zJICx:�0z�u>v{�Z�0�!�'�_u�w<x>���y�­�lu�v#�
�!�jxC�<�<z~�#�{�!�'�!v���z~�¾�2��zF�#�{�!�y���{x>v{�����X�<w0x>zF�0�y�¾�yv#�5�dÇru�±6Rl�y�<�!�}Á(�V�y�l���_u��<�lz�±{�~�[�#�{�¦v{uC�0w<�[�!u�v2�{z~�<z�u�v
�{�¦v{u�v6N(�!u>�{�!wl�!v{�y� z�v{�2�{z��l� �{�y�b�G�|x>v2½��!�'�!v��0���{� �<�LÆ��0�2w<�!�yÍd�{u�v{� �{v��G�|x>v{½>�!�'�!v��b�{�¦�l�{wl»ÄxC�!�!�
���2z?�2w<u I�u��#�{�¾�ÈÇrz�v��0�!wl�{w<�L�GxC�<z�u>v �{�¾v2u��[w<�y½�z�u�v2�[x>v{v��2�jx>z~w<�y�X�yu��¾�'�O�y�GxCv#� �2�!� u>±�Rl�L�0�!�
� �ÈÇrz�v�N
I��!w<�l�>Í2v{u>�f�l�<z��¦�{�~�{�fÃfu��{�yw<�yv#�0��u�� �ÈÇru�±6Rl�y� �y�|xC�¾z~�!w%�{�5»hu�v{� ��xC�{�|x>w<xO~��Nz�v{�G�|x>v2½��>Í�w<�y�<�l�!�¦±{�~��²

Î p�




�{�!�f�G�|x>v2½��!�'�!v��0�f�2���yu�v{�{zF�0z~u�v{�N�ÅÇÉ�y�!�jxCz�w<x>½��Mu�� �dÇÉxC�0�'u��l�{�VUyw<�¦mÄs��{�!�~�<u�vÅÍ#��������tL��Ãf�!��x[�<u>�{��U
I��
�ÈÇrz��{�y�¦�#�dÇr�{v{� �<�!�{x>w0xC�<z�u�vI�{���0w<x>z~�<�!�'�!v����{� �¾xC�<�!w<z~�!�Z�|x>w�w0xC�{�_u�wl�bx>���<w0x>zF�0�y�¾�yv#���2� �ÈÇr�!�y�jx>z N
w0x>½��=�<�[�<zF�0�{�=�|x>v{�5�~�X�yu�wl�<�LÆ��jxC�<�!w<x>�È�2Á(v�I��yw<�<�y�¾�yv#�!Í}���=�!u>wl�0�RÆ��'�!�{z�x>�d�<�yw0x>zF�5z��'�{�~zF���2�=�|x>v{�E���
�0w0xCz~�0�y�¾�yv#���{�y�Ez�v�»hu�w<�¾xC�<z~u>v{����z~�!�y�M²O�oÇÉ�yv�I�z�wlu�v{v{�y�¾�yv#�[mh�!�!��x>z�w<x>½��CÍ{xC�<�¾u��l�{�VUyw<�]tR�
¶V�!� �ÅÇÉ�L�0�{�{�y���<�f�<u�v���z�v��0�yw<�y�<�<�y�!�©x>��Æ[�!u�wlw<�!��xC�0�Z�{�#Ê��<z~u��~u�½�z��#�{�y�V�{�f�oÇÉz~v#�<�!wl�{w<�L�GxC�0z~u>v[�2�!��z~�¾x>½��!�
�!v�»hu>v{�y�<z�u�v �{�[�~�!�{wM�yv�I�z�wlu�v{v{�y�'�!v#�¦mhs���±2w<z�½>�#���y��¹��<u�v{�!wyÍ ��������tLÍ{v{u>�GxC�¾�'�!v��M�{�X�jx �<w0x>v2�<�|x;N
w<�!v2�!�>ÍZ�y�[�|x>wl�¾z©�!�y��Æ���²2Íe��x �{���2�|x>wl�X�!ÇÉx>�{�2�{z��yv#� �{v2z��#�{�y�¾�yv#� �l�{w[��x �<w0x>v2�<�|x>wl�!v{�y� ½�w P>�!�¾x>�
�¾u���I��!�'�!v��[mÈ¹��<u�v{�ywM�L�Ms���±2w<z�½>�#�,Í Î Ï�Ï �>tL�{°e�y���0w0x�ICx>��ÆP�<w.Uy�Mw<�y�!�yv#�0�M�{� ��z~� �L�	I>u�v��{�yw��E�yÊ��2�
m���������t5�y�=�!�y��Æ �{��X5uOR<x:�=�y�[xC�È�©m,������p�t5�lu�v��X���y�=�l�!�{�~�XxZI>�!�'�~�!�bv{�C�0w<�y�=�#�{z©�!Çrz�v��0�!wl�!�l�<�!v��¦xC��Æ
�<�{±{�\�0w0x:�0�=v{�!�{wlu�v|x>��Æ ��z~�!�b²P��x �0w<x>v{�l�|x>w<�yv{�!�Oz�v2�{�{z~�<�¦�|x>w��jxË�'u��{z~Â{�,xC�<z�u>vI�{�y�X�2w<u��{wlz��L�0�!�b�{�
�<�{w\»Äx>�!�y�!���©½�x>�~�!�'�!v��,Í����y�f�<w0xZI:x>��ÆË�2�=¹2x>�0xC¸�zÅ�L��³�xC�Gx>v{x>±_�Om,�����>q#t%�yÇÉz~v#�0�yw<�y�<�<�yv#�E²¦��x[�<w0x>v2�<�|x;N
w<�!v2�!�O² �0w<xZI��yw<�b�~�!���yu�v#�<u��{w<��z��~�~�{�<u>z~w<�y�!�}°��y�{w<�b�2u�v{v{�y�!�=�2�!�!wlzJI��yv#�=�{v2� z��'�{�~z~�!xC�<z~u�v��2�!�=x>z~w<�!�
I�z~�<�{�y���~�!���{�M±{x>�sNKv{zJI��!x>�O�|x>v2�%�!�y�%�<w0x>zF�0�y�¾�yv#�<�!��°e���0w<x>z~�<�!�'�!v#��½��~u�±|x>���{�y�%z��¾x>½��y���yv#�<w0xO~�v{���{v2�
x>�y�<zJICx:�0z�u>v �{z�,Å�yw<�!v��0z~�!���~�O�{�!� w<�y½�z�u>v{�[�!u�w\�0z~�,x>�~�!�Xw<�y�<z�v{uC�0u��{z~�#�{�!�'�!v��[�<z~�<�{�!�y�¦�yv£�~z��y� �y�¦�{��x>�y�
�{� �!u�v��0u��{wl��z����F�{�<u�z~wl�!� mÄ�oÇÉz~v2»hu�wl�¾x:�0zFu�v���u��,xC���Xv{�yICxCw<z��[�|xC��xZI��y�¦�jx'�!u�v2�{z~�<z�u�v��yu�v#�<w<���~�]tL�}º�x>z��
z����b�~z��'zA�0�yv#�b���!�2wX�G�|x>�'� �ÅÇÉz~v�I��y�l�0z~½�xC�<z�u�v ² �!�y� wl�!½�z~u�v{�=�<x>v{�[�L�0�{�{z~�!w=���!�Xx>z~w<�!�=�{�'�{�~�{�X�|xC�2�`N
v{zJI��!x>�d�*¶Vu>�{wl�0x>v#�!Í|½�w P>�!�X² �ÈÇr�!�~�!�y�<w<u��2�#Ê��<z~u���u�½>z~�CÍ|¹�v{u �M�{�yv��y�5xC�È�em Î Ï>Ï Î t�x�ICx>z~�!v��M�{�QR<²O�'u�v#�<w<�
�{v{�¾xC�y�0z>I�z~�0�¦�<�_�!�yz~Â{���2�¾�{�!�Xv{�y�{w<u>v{�!�X�{�OÌ Î ��u>w<�b�{�O�jxP�2w<�!�l�!v��GxC�<z�u�v �{�O�{�!��Æ �¾u>�#I��!�'�!v��0�
�!v��0w<x>v{�<�{x>w<�yv{�!�C��Ãf�!�_�yv{�|x>v��,Í ��zjxCv��L�Ës5v{�{�!wl�<�yv m Î Ï�Ï S�tOx�ICx>z~�!v�� w<�y�{w<z~� �y�y�l�0���y�<�{�{�I�_u>�{w
�¾u�v��0wl�!w����2�O�y�!�=x>�y�<zJI�z~�<�!��vdÇÉ�L�Gx>z~�!v��b�|x>�b�~z��y�!���<�_�!�yz~Â|�#�{�y�¾�yv#�[²Ë��x¾�0w<x>v{�<�{x>w<�yv{�!� � x>z~���L�Gx>zF�
�|xZI:x>v#�0x>½��X�!u>v{�<�y�!�2�<zJI��y�b²O�{v{� xC� ±2z�½����È�<�b��u��!x>���b�{�2� x>��Æ��2�!��Æ��¾u���I��!�'�!v��0�!�WX��y��Æ��¾u>�#I��
N
�¾�yv#�0�=�{�¾�_u>z�v��0�=�0x>v{�X�_�!wl�!�!���0z�u>v��2�'�<w0x>v{�l�|x>wl�!v{�y� �2w<u��{�{z~w<u�v��X�~�!�X���y�¾�y�[x>�L�0z>ICxC�0z~u�v{�y�e°��y�
x>�2�0�y�{w<���yu�v{�!�~�|x>z~�!v����#�{���{�!���{w<u��y�!�<�l�{�Ex>�Ë�{�y�j² �{��Ì Î �y�GxCz��!v���z��'�{�~zF���2�!�f�|xCv{�����E�0w0xCz~�0�y�¾�yv#�
½���u�±{x>���{���y�y�<�<���<w0x>v{�l�|x>wl�!v{�y�>�#°e�!�%x>�L�0zJI�zF�0�!�­�{��±|x>�sNKv{zJI>�,x>�Owl�-3�UL�0�yv#�N�{v2�ExC� ±2z�½����o�<�f�yv#�0w<xO~jv2�!�
�|x>w©�jx��0w0xCv{�<�|xCw<�!v2�!�E�#�{z|�!�l�N�{�L�0�!�L�0�y�5�y�%�<w0x>zF�0�!��²=�{�~�{�©�|x>�2�sN(v{z>I��,x>�d� �Eu>�0wl���0w<xZI:x>z��2�<�M�<zF�0�{�Mx>�
�,x>wlw<�y»hu>�{w?�{�5�<u��2�<�!�f�y�!�f�y�<�{�{�!�y�V�Eu��{�fwl�y�<w<u��#I�u>v{�f���y�fx>�y�<zJI�z~�<�!�N�<�_�y�!z~Â{���2�!���{�!��x>z~w<�!�BI�z��<�2�!�~���!�
�{�=±|x>�sNKv{zJI��!x>�dÍ{v{u>�0x>�¾�'�!v����|x>v{�M�~�=¶ � �yu��¾�'��z�v{�{z~�#�{�b�|x>w	X�u;R<xC�E�L�5x>�o��m,������p�tL�
µ5v{�M�{w<�y�¾zJU!wl���LÆ��_u��<zF�0z~u�v'²=�2v¾�\�0z~� �2���{�­»Äx>�yz��~zF�<���jx��_�!wl�!�y�2�0z~u�v¾�2�E�y�E���y�¾���\�0z~� �2���{���~u�w<�l���ÅÇÉz~�
�!�l�Nw<�y�{w<�y�<�yv#�0�E�{v{�Mv{u��#I��y���~��»hu�z��y� �©v'�{�lÊ��G�{u��~u�½�z~�>Í�u�v'x>�{�_�y�������y�!�jxb�oÇ x>�'u�w /,x>½>���_�yw<�!�y�2�0�2�!�È�#°�x
±|x>�<�Ov{�y�{w<u>v|x>�~� �{�O�ÈÇÉx>�'u�w /!x>½��¦xP�y�<�O�y�<�{�{z��y�O�|x>wb�2�Ov{u��¦±{wl�!�{�l� �0w0x�ICx>��Æ��{�Ov2�!�{wlu�z��¾x>½��yw<z~�
mÈº�x>�y�!u>�l�Gx��y��Pf�{�G¸�v2�!w!ÍM�O���>q 1!P?�{�R¸#v{�yw �y� x>�È�FÍ Î Ï>Ï S�Í Î Ï�Ï 
O1 	=wlz��~��N.¹��_�!�L�0u�wb�y� º�x>�jx>�G�dÍ ����� Î 1
¹��#�{z�wl���y� �Åu>�jx;N.º�u�wl½�xCvdÍ Î Ï�Ï Î 1���z{�L�Nx>�È�FÍ�������p�tL��Ãfu�v#�<w0x>z~w<�y�¾�yv#�©²b��x��{wl�!�l�!v��GxC�<z�u�vO�2�M�\�0z~� �2���{�
v{u��#I��!x>��Æ}Í*�jx �2w<�!�l�!v��GxC�<z�u�v��{�=�l�<z��¦�{�~�{��w<�y�_�y�0�y�5�yv#�0w<xO~�v{�=�{v2�Xw<�y�{�{�L�0z~u�v��{�=�ÈÇÉx>�y�<zJI�zF�0��v2�!�{wluON
v|x>���C��°e�!�%�0w<xZI:x>��ÆO�{���bz|�y�?x>�o�*m,������p�t­�¾u>v#�0wl�!v��N�#�{�E�~�E¶%¶_s´w<�y�_u�v{� ²=�y�y�l�0�Ew.Uy½������y�N�{wl�!�l�!v#�<�

Î p�Ï



�{vË�!u��'�_u�wl�<�!�'�!v��f�dÇr�|x>±{zF�0�|x:�0z~u�v¾�!u>w<w<�y����²[�ÈÇÉxC�<�<�!v#�<z�u�v'�#�{���~�!�f�l�;Rl�L�0���_u�wl�<�!v���² ��xXw<�!�_�L�0zF�0z�u>v
�{�=�l�0z~�¦�{���{��wl�!�{wl�!�l�!v#�0x>v����{�y�E�<�LU!v{�y�!�
�5u��{�?v{�5�oÇ x�I�u�v{�N�|x>�N�<�!�\�0���\�GxC�<z��l�<z��#�{�y�¾�yv#�?�¾x>z~�%�jxbÂ|½��{wl����� �X�l�!�¦±{�~�5z~v{�{z~�#�{�!wN�{v2�5�<�!v{�|xCv{�!�
x>� 3|�!�G�{z~�<�<�y�¾�yv#�=�{� ��x w<�y�_u�v{�<� v{�!�2w<u�v|xC���¦�|xCv{�b�~� ¶B� �~u�w<���{�¦�jx �2w<�!�l�!v��GxC�<z�u�v��{� �\�0z~� �2���{�
�!u��{�yw<�yv#�,�VÃf�'�{�{�!v2u���Uyv{�'v{�'�<�'w<�L�0w<u>�#I��¾�{x>�X�|x>v2�[�~�!�Xx>z~w<�!� I�z~�<�{�y���~�!�=�y�<�{�{z~�!�y�!�­Ãf�y�jx ��x>z��l�<�
�{u�v{�E²b�_�!v2�<�!wN�#�{�M���M¶B���l�!w0xCz~�%�{v2z��#�{�!�'�!v��N�l�!v{�lz�±{�~�E²b�jx��!u>�{�!wl�!v{�y�5½��~u�±|x>�~�f�{�Mv{u��%�\�0z~� �2���{�
�0w0xCv{�<�|xCw<�!v��0�y�2°�xX�{w<�y�<�!v��GxC�<z�u>v w<�y�_�y�0�y���{�5�!�L�<�0�5�!u>�{�!wl�!v{�y���{�{w<x>v#�?���y�H� �=�<�!�yu�v{�{�y���dÇr�{vË±2��u��
�!v#�<w0xO~�v{�!w<x>zF�b�2v{�O�|x>±2z~�0�{xC�0z~u�vI�{� ¶ � ²P�!�L�<�<�O�{w<u��2w<z��L�0�C��Ãfu�v��0w<x>z�wl�!�'�!v#�bx>��Æ x>z~w<�!�nI�z��<�2�!�~���!�
���2z��lu�v#�Ez~v{�<�yv{�<z~±{���y�E²O�y�y�l�0�Xwl�!�_�L�0z~�<z�u�vÅ���©v��-,}�y�E���y�{w<�M�l�{w0xC�y�0z>ICxC�<z�u�v2���!v��!u�v{�2z~�0z~u�vP�{�=�!u��2�
N
w<�!v2�!�X�y�l�E�~��»hwl�{z~���{�b»h�!�y�{±|x>�G¸#�5�2w<u I>�!v|x>v��E�{�=wl�!½�z~u�v{���{�=�{�~�{���|x>�2�sN(v{z>I��,xC�P�0�!�~���y���#�{�=���b¶B�[�
°��y���<�{w<x>�y�<zJI:xC�0z~u�v{�5u�±{�<�yw`I��y�!�=�|xCv{���~�!��x>z~w<�!��I�z��<�2�!���~�!�5�_u��{w<w<x>z��yv#��wl�LI��!�~�!w��{v{� x>�¦±{z~½����o�0�X�{�
�!u��|x>½>�M�{�y�Nz�v�»hu�w<�¾xC�<z~u>v{���~u��,x>�~�!���!v{½>�!v{�2w<�!�y�?�|x>w©���fÂ|�~�<w<���<w0x>v{�l�|x>wl�!v���mh�{�!��Æ'�2w<u��{wlz��L�0�!�yÍ��y�!�~���
�{�£»hu>v{�£�y� �!�y���~� �{�£Â{�~�0wl�>ÍV�_u��{w �{v{�P�l�!�{�~�Pz~v2»hu�wl� x:�0zFu�v*tR�­Ãf�L�<�0� x>�¦±2z�½����o�<�¾�y�GxCv#� �'u��{z~Â|�y�
²P�G�|x>�#�{�O�{wluORl�y�y�<z�u�v��dÇrz��¾x>½��ËmÄ�'u��{�{�jx:�0z~u>vI�{� �{z~w<�!�L�0z~u�v��2z�,}�!wl�!v#�<�]tRÍdz��Vv{� �_�!�2�=�|x>��ÊIxZI�u�z~w
�dÇÉ�{x>±{z~�<�|xC�<z�u�vd�2Ãf�y�l�0�=u�±2�<�!wsICxC�<z�u�vP�{�jx>z~�{���{u�v{�b�yv »Äx�I��!�{w��{�b�ÈÇr�#Ê��_u>�<�VU!�l�=�#�{ze�2�jx>�y�b�~�b¶ �·�yv
w<�!�l�_u�v{�<x>±{���[�{���0w<x>z~�<�!�'�!v��E�{�[�!u>�{�!wl�!v{�y�¦�#�{zZ�|x>wE�jxO�<�{zF�0�X�¾u��{�2���=�ÈÇr�!v2�!u��|x>½>� x>��v{zJI��!x>���{�
Ì Î �
s5Â|v��ÅÇÉ�RÆ{xC�¾z~v{�!w��|xZICxCv#�0x>½��=�!�X�{wlz�v{�yz��_�b�{�X�yu��'� �2v{z��!xC�0zFu�vP�!v��0w<�=���!�Mwl�!½>z�u�v{���!u�w\�0z~�,x>�~�!���#�{�
v{u��{�­xZI�u>v{�Vz��{�yv#�0zFÂ|�!�y�!Í:v2u��{�­x>v|xC�~Ê��<u�v2�V�{���2�ZÂ|v{�y�'�!v#�­�y�!w\�Gx>z~v{�!� ICxCw<zjx:�0z�u>v{���{�?v{u>�­�yu�v{�2z~�0z~u�v{�y�

� I5J �KB78 9<>7I � JK@ B � 8�� 9<> �:8:9<> I � J�8��!L BA@ =?;ML%@M8 �
�5u��{�Vx�I�u�v{�Z�{�LI��y��u��2�_�?�|x>v{�Z�~�%�R�|xC�{z~�<w<� .E�{v[�'u��VU!�~�%�\�GxC�<z��\�0z��#�{�%v{u>�{�V�_�yw<�'�y�l�Gx>v��V�{�N�{wl�!v{�2w<�
�!v¦�!u��'�2�<�f�~�!� ICx>wlzjx>±{z~�~zA�0�!�Zz~v#�<�!wsNÅ�L��z�v��0w0x N(�<� Rl�y�­xCÂ|v¦�dÇ �y�<w<�f���?�2���{�V�<�yv{�<z~±{���?�_u��<�lz�±{�~�fx>��ÆyI:x>w<z�x;N
�0z�u>v{�fz~v{�{�{zF�0�!�?�|x>wfv{u>�<w<���2w<u>�<u��yu��~�>��s�z�v2�<z}v{u��2�Mx�I�u�v{��x>v{x>�~Ê��<�����y��� ,Å�L�0���{���!�ywl�GxCz�v{�?»Äx>�y�<�!�{wl�
�y���2� �!�ywl�GxCz�v{�y���!uZICx>wlz��!�y��²¾�jx Ãfu��2�!w<�yv{�!�¦�#�{zV�_�!��I��!v#�bv{u>�{��w<�yv{�<�yz�½�v2�!w��<�{w5���[wl�����HRlu��2� �|xCw
���!�Nwl�!½�z~u�v{�%���2z_v{u��{�?z~v#�<�!w<�y�<�l�!v��,���5u��{�fx�I�u�v{�?wl�!�\�0w<�yz�v��f�oÇ xCv|x>�FÊ��l�5²X�2�!��Æ¾w<�y½�z�u>v{�N�dÇrz�v��0�yw.�y�?�{�
w<�!�l�,x>�ÅÍ{���5�|x>w0xC�{z��2�}u��!x>�'�_� mÄ¶B��t?�L�M² �{�y»Äx>�����{����u��!x>��zF�<�yw?�{w<�y�!z��l�!�'�!v������y��x>z~w<�y��I�z��<�2�!���~�!�f�{�
�R�|xC���2�¦�l�;Rl�y�!Í}v{u��{��xZI�u�v2���!�yv#�<w<� v{u>�<w<�[�{�!��Æ2zJU!�'�[w<�!½>z�u�v��dÇrz�v��0�yw.�y���l�{w��~�X�{z��X�dÇÉx>�y�<zJI�z~�<� xC��Æ
�<�!z~v��{�y�5x>z�wl�!�HI�z��l�{�!�~���!���2�X�G�|x>�#�{�X�<� Rl�y� mÄsZÌbtLÍ2Ì Î NÈÌ%���
°����'u��VUy����wl�LI�Uy�����0w<u>z��'�(Ê��_�!�Ë�dÇrz�v��0�!w<x>�y�<z�u�v2�¾�<z�½>v{z~Â{�,xC�<zJI��!�y�?µ5v2�Iz�v��0�yw0x>�L�0z~u�v��{� �<w<u�z~�<zJU!�'�
u�w<�{wl�y&�� : ��/���/
57-�/��>�	/���D�:;5�� � :2<��6�>���^D�:;5 ��°�xXÂ|½>�{w<� .2� S N�� xX�_�!wl�¾z~�N�dÇrz�v��0�!wl�{w<�L�0�yw?�!�y�l�0�5z�v#�<�!wQN

Î ���



x>�y�<z�u�vd��À�vP�yu�v{�\�GxC�<���#�{���<�y��u�vË�~�!�?�{�!��ÆPxCz�w<�y�f�yu�w\�0z��!x>���y�?z��lu����y�!�yÍ��~�!��xC�y�0z>ICxC�<z�u�v2�?�lu�v#���{�LÂ|v{z��y�
�|x>w��{v{�b»hu�v{�L�0z�u>v �{u�v��E�jx¦�_�!v��0�=�!�l�E�{���2�Mz~�¾�_u>wl�GxCv#�0���!v��!u�v2�{z~�<z�u�vP�{�=�yu��{�!wl�!v{�y�[�#�dÇr�!v�v{u�v�N
�!u��{�yw<�yv{�!�C�VÃ�Çr�!�l�[²Ë�{z�wl�¦�#�{�Ov{u>�{�=�'u�v��0wlu�v{���{v{� �{z�,Å�yw<�!v2�!� �!v��0w<� ���y�bwl�!½�z~u�v{���{� �l�!v{�lz�±{z~��z~�<�
x>��ÆI�R�{x>v{½��y�¾�yv#�<�=�{�¦v{zJI��!x>���{� �¾u��2�{�jx:�0z~u>vI�l�!�~u�v����!���yu�v{�{zF�0z~u�v{���{� �yu��{�!wl�!v{�y�Ou�� �2� v{u�v�N
�!u��{�yw<�yv{�!�C�VÁ(��»Äx>�2�X½�x>wl�{�!wX² �ÈÇr�!�<�2w<z~�=�#�{�¾�y�¾½>w0x>�{�2z��#�{�OvdÇrz����~�{�\�0wl� �|x>�X�{v{�'�lz��'�{���¦�{z�,}�!wl�!v{�y�
Ãfu��{�!wl�!v��)�t� �5u�v6N\Ãfu��{�yw<�yv#�!��Ãf�y�<�<�E�{z�,}�!wl�!v{�y�E�{�E�l�!v{�lz�±{z~��z~�<� ICx>wlz��M�l�!�~u�v'���y�Nx>z�wl�!�%�yu�wl�<z��!x>���y�w&
sZÌ x �{v{�Xx>�y�<zJI�z~�<�b�|x�ICx>v��Gx>½>�=��z~�!�bx>��Æ v2zJI��!x>��Æ �{�=�'u��{�{�jx:�0z~u>vP�{�=��x �!u>�{�!wl�!v{�y�[�#�{�X���=¶B�X�
�5u��{�[�!u�v2�l�Gx:�0u�v{�¦x>�2�<�<z?�#�{� �|xCv{� ���y�[�{�!��Æ¢wl�!½�z~u�v{�yÍZ�~�!�[�_�!v��0�y� x>�<�lu��!z��y�!�¦²��jx��yu�v{�{zF�0z~u�v �{�
v{u�v�NK�!u��{�yw<�yv{�!�Mv{���<u�v��%�|x>�©�<z~½�v{zFÂ|�,x:�0z>I��!�'�!v����{z�,}�!wl�!v#�<�!�©�dÇÉ�2v{�M�_�!v��0��v��{�~���>��X�xCv{�%sZÌ��y�N¶B�[Í
���!�M�_�yv#�<�!�5v{�Xwl�LI�Uy���!v��5�{u�v{�=�|x>�E�~�=�yu��|x>½��=��u��!x>�d�{�X��x �¾u��{�2�jxC�<z~u�vP�{�y�5�yu�v#�<w0x>�\�0�y�5�{�X�y��v{�y�!�
°��[�!u��|x>½>� �y�0x>v#�����X�<w0x>zF�0�y�¾�yv#�5�{�y��z�v�»hu�w<�¾xC�<z~u>v{�E��u��!x>�~�!�M�0�!�Z�#�{�¦�~�!�5v{zJI��!x>��Æ��2�¦�yu�v#�<w0x>�\�0�y�!�
Á(�­»Äx>���b�{u�v{� �L�0w<� �yu�v{�l�!z~�!v#�=�#�{� ���y�b�{z�,}�!w<�yv{�!�y�=�{�y�=�yu�v#�<w0x>�\�0�!�b�{� �!�>v{�!�=z~�'�{��zF�#�{�!�y���|x>w����y�
�{z�,}�!wl�!v#�<��v{z>I��,x>��Æ��{� �'u��{�{��xC�0z~u>v�v2� �<u�v����|x>��wl�LI��y���!�y���|x>w5�!�y���_�!v��0�y�!�eÃf�!��x�I��!�2���{z�wl�[�#�{�
���!�XxC�y�0z>I�z~�0�y�=u>±{�<�yw`I��!�y� �!v �yu�v{�{zF�0z~u�v �{�'�yu��{�yw<�!v2�!�¾�{�!�_�yv{�{�yv#� �<z�½>v{z~Â|�!xC�0z>I��!�'�!v��=�2� v{zJI��!x>�
�{�Ë�'u��{�{��xC�0zFu�v �2�£�\�0z~� �2���{�yÍ�� x>z~�X�#�{�Ë�jx��{z�,}�!wl�!v{�y�Ë�dÇÉx>�'�{�~z~�<�{�{�'�!v��0wl� Ãfu��2�!w<�yv#� �y� �Eu�v�N
Ãfu��{�!wl�!v��5�{�y�_�!v{���{�=��x¦w<�y½�z�u>vd�2s�z�v2�<zÈÍ�v{u��{�Mv{�b�}u>�#I�u�v{�M�!u>v{�!�~�{w<�b���2�X�l�{wM�{v{�=�{z�,Å�yw<�yv{�!�=�{�
�<�!v2�<z�±2z���zF�0��x>��Æ v2zJI��,xC��Æ �{�=�'u��{�{�jx:�0z~u>vP�{�=�jx¦�!u>�{�!wl�!v{�y�>�
�%½�x>���y�¾�yv#�!Í��~�!��x>�L�0zJI:xC�0z~u�v{�P�{�y��w<�y½�z~u�v{� �yu�wl�<z��,xC���!�P�L�Gx>z~�!v#���_�y� z~v43|�{�yv{�y�!�!���|x>w �{v{� xC�{½ON
�¾�yv#�Gx:�0z�u>v��{�y���'u��{�{�jx:�0z~u>v{�5x>��±_u�w<���{�I�l�0z~�¦�{���2�}�5u>v�N\Ãfu��2�!w<�yv#���#�{zV�y�0x>z~�5�{�~�{�5»hu>wl���#�{� ���
Ãfu��{�!wl�!v��,�ZÃ�Çr�!�l�X�{v �_u�z�v��b�#�{�Ov{u��{�=xZI�u>v{�=�L�0�!v2�{� �{x>v{�=�~�!���<�!�\�0�=�{� �!u�v��0w<�>���¦�{� �!u�v��0w<x>�l�<�
�<�|xC�<zjx>�o�
°Zx��{�!��Æ�zJU!�'��z~v#�0�yw0xC�y�0z~u�v��lz�½�v2z~Â|�!xC�0z>I��P�y�l�1&���� / �>�	/���D�:;5 �©°�x�Â|½>�{w<� .2� S N � �'u�v#�<w<�P�jx��2z~»�N
»h�!w<�yv{�!�P�yv#�<w<�Ë���y� xC�y�<zJICxC�<z�u�v2�[��z~�!�!� x>��Æ��¾u��2�{�jxC�<z~u�v2�[���¾��u�v2½I�2�Ë�ÈÇÉx:Æ�� ¹ �y� �y�!�~���y�¦�~z��y�!�¦xC��Æ
�¾u��{�2�jxC�<z~u�v2�N�~�5�~u�v{½[�2���oÇ x:Æ��5°Vº �{Ãf�L�<�0���2z�,}�!w<�yv{�!�5�!�\���<z~½�v{z~Â{�,xC�<zJI��M�|x>v{�f�~�!�?x>z�wl�!�?�yu�wl�<z��!x>���y�
sZÌ �L�'�|xC�O�|x>v{�O�~� ¶B�[�NÃf�L�'�-,}�y�'�y�l�'z�v{�2�!�_�!v2�|x>v#�'�2��»Äx>�y�<�!�{w'Ãfu��{�!wl�!v��,�?Ãf�y�!z��0w0xC�{�{z~� ��x
�{z�,}�!wl�!v{�y�b�2���<�!v2�<z�±2z��~z~�0�5x>��Æ �{z�,Å�yw<�!v2�!�!����z��y�!�f²¦�oÇ xSÆ2���{���'u��{�{��xC�<z~u�v¾�{u�v{�b² ��x �2z�,}�!w<�yv{�!���{�
�!u��|x>½>� �yv#�0wl� �!�!�b�{�!��Æ x>z~w<�y�!�d°e�y�=�'u��{�{��xC�0zFu�v{�5���¦�~u�v{½Ë�{�¦�ÈÇÉx:Æ��O¹Iz�v2�{�{z��l�!v��b�{�!�b�!u>v#�0w<x>�l�<�!�
�{�[�!��v2�!���2�!��Æ�»hu�z~�E�{�~�{�Ez��'�_u�wl�0x>v#�<�M�#�{�[���y�5�'u��{�{��xC�0zFu�v{�����X�~u�v{½'�{�[�oÇ x:Æ��[°Zº �}Àbv��_�!�2���yv
�!u�v{�y���2w<� �#�{�¦��� ¶B� �y�l�=x�I��!�2½����¦²¾�!�!���yu�v#�<w0x>�\�0�!���~u��,x>��Æ��yu�v#�<w0x>z~w<�y�¾�yv#��²¾sZÌ¦� X�u�v{�¦�~� ¶ �
vdÇÉ�y�l�b�|xC��z~�¾�{�~zF�#�{�[�|xCv{���~� �yu��|x>½�� �{�y��v{zJI��!x>��Æ��{� �'u��{�{�jx:�0z~u>v���u��!x>���X�¾x>z~�5z~�Z�!�\�bz~�¾�{�~zF���2�
�|x>v{�f���E�0w0xCz~�0�y�¾�yv#�?�{���jx[�'u��{�{��xC�0z~u>v¾�{���jx[�yu��{�!wl�!v{�y�b½���u>±|x>�~�E�y���!�\��z�v{�2�!�_�yv{�|x>v����{�!���{z~w<�y�
N
�0z�u>v{���{�!�M�¾u��2�{�jxC�<z~u�v2���R�2w<u��¾xC�0z~�#�{�!�y�

Î � Î



Àbv �_�!��� �!Çrz�v#�<�!wlw<u�½��ywX�<�2w[�jx)ICxC��z��2z~�<� �dÇÉ�2v{�¾�!u��'�|x>w<x>z��lu�v �{�y� �yu��'�_u�wl�<�!�'�!v#�<�X�{�¾v2u��[�{�y��Æ
w<�!½>z�u�v{�b�{z~�l�0z~v{�y�<�!�y�es�z~v{�<zoÍd�!v �!u�v��0w0xC�l�GxCv#�X���y�Xx>�L�0zJI�zF�0�!�b�|x>v2�X�{v{�Ow<�!½>z�u�vdÍÅu�v �_�!�2�=»Äx>z�wl� w<�y�sN
�<u�w\�0z�w[�{v{� xC�y�0z>ICxC�<z�u�v��l�}�y�!zFÂ|�#�{� �{�Ë�!�L�<�0�Pwl�!½�z~u�v¢�<�y��u>v£���!� �!u�v2�{z~�<z�u�v{�X�0�!�\�0�y�!�!�NÃf�y�_�!v{�{x>v#�!Í
���!�bv{zJI��!x>��Æ �{�O�<�{w0xC�y�<zJICxC�<z�u�v����2z%w<�y�<�lu�wl�<�!v#�[�{�O�!�!�X�yu�v#�<w0x>�\�0�!�Xv{�O�0x>�2w0x>z~�!v#�%�y�<w<�'�yu��'�|x>wl�!�
�!v#�<w<�[�{z�,}�!wl�!v��0�!�5w<�y½�z�u�v2�!�W�©vI�-,}�y�!Í_�{�!��Æ�w<�!½>z�u�v{�E�_�y�#I��!v��b�_u��<�l�!�{�yw��{�y��v{zJI��!x>��Æ��dÇÉx>�L�0zJI�zF�0�y�
z�v#�<w<z~v{�.Uy���2�!�'�!v��O�2z�,}�!w<�yv#�<�!Í�x>��u>w<� ���!�'�Ë�#�{�P���y�{w �{z�,}�!wl�!v{�y�P�dÇ xC�y�0z>I�z~�0� �|xCw¦w0x>�{�_u>wl�O²I�{v2�
���y�¾�b�'u��{�{��xC�0z~u>vPv{�=�{u�zF�M�|x>�Mz��'�_�!w<xC�0z>I��y�¾�yv#�w�y�<w<�=�!u��'�|x>w<x>±{���C�VX�x>v{�E�~�=�G�|x>�2z~�0wl� .2Í{v{u��{�
xZI�z�u>v{�%z�v��0wlu��{�{z~���|x>v{�Nv2u>�0wl�M�¾u��VUy�����2v{�	ICx>wlzjx>v2�!�M�l�_�!�!zFÂ|�#�{��²=�G�|x>�#�{�Ew<�y½�z�u�vO�l�{wN�oÇÉ�yv{�<�y�¦±{���
�{�!�%�¾�y�<�{wl�!�N�yv{w<�y½�z��\�0wl�!�!�%�{�M�R�{x>�#�{�E�<�;Rl�L�Nz�v{�{z>I�z��{�{�y���F�!�'�yv#�!��X�x>v2�N�{v2�E�y�!w\�Gx>z~v{�M�'�!�l�{w<�CÍ��!�y�!z
�_u�v{�VUyw<� �!½�x>���y�¾�yv#� �~�!� �2z�,}�!w<�yv{�y�!�O�{� �yu��'�_u�wl�<�!�'�!v#�<� �{u>v#�Ov{u>�{�O�|xCw<��z~u�v{� �{wl�!�y�!�{�y�¾�'�!v��
� x>z~�=v{�¾�~�!�Xv{u�wl� xC��zF�<�!v��X�|x>�[�_u>�{w xC�2�Gx>v��,� �>,}�!�L�0zJI��y�¾�yv#�!ÍZ�jx �_u�v{�2�!w0x:�0z�u>v �{�!� ICx>wlzjx>v2�!�y� x
�y�0� �!�l�<z��'�!� �l�{w'�oÇÉ�yv{�<�y�¦±{���P�{�!�'�{u�v2v{�!�y�¾u�±{�l�!w`I��y�!��mhz�v{�2�!�_�!v2�|x>�'�¾�yv#�O�{�!�O»Äx>�L�0�!�2w<�Gt �_u>�{w
�R�|xC���2�=wl�!½�z~u�vd�2¶­x>w��yu�v{�l�!�#�{�!v#�!Í|���!��ICx>w<z�xC�0z~u�v{�?z~� ±2w<z~�#�{�!�y�!Í��<�!�~���!�f�#�{�b�y�!���~�!��z~v{�{�{zF�0�y���|xCw����y�
v{zJI��!x>��Æ��{�[�¾u��2�{�jx:�0z~u>vdÍ{�<u�v���z�v I�z��<z~±{�~�!�E²'��x'v2u�w<�¾x>�~z~�0x:�0z~u>v��2�!�}I:x>w<z�x>v{�y�!�5½��~u�±|xC���y�M�!u��'�2�<�
N
�0�!v#���#�{�X�{�!�	I:x>w<z�xC�0z~u�v{���{���2�Mz��'�_u�wl�0x>v#�<�!���lu�v��5z~v{�{�{zF�0�!���|x>w��jx �yu�v{�{zF�0z~u�v �{�=�!u>�{�!wl�!v{�y�>� �©v
�-,}�y�=�ÈÇrz��O�_u�wl�0x>v{�y� �{� �!�L�<�<� ICxCw<zjx:�0z�u>vI�y�l�=�jx ±|x>�l�O���y�¾� �{� �!�L�<�0�Ox>v|xC�~Ê��<�¦�,x>w��>Çr�!�\�X�<�{wb�y���~�
���2�X�ÈÇru�v �yÇÉ�y�l�E»hu�v{�{�b�_u��{wM�{�L�0�yw<�'z�v{�yw����!���{�!��Æ�w<�y½�z�u>v{���dÇrz�v#�<�!w`�y� mhsZÌ �L�5¶B��tL�
�%v��<�{±2�l�Gx>v2�!�CÍ}�!�y�l�0� xCv|x>�~Ê��l�Xv{u��{�E�_�!w<�'�L�5�{�[�2�!�'u�v#�<w<�!wM�#�{�[���=�|x>w<x>�{z~�{�_u��,x>�'�_�=vÅÇÉ�y�l���|x>�
�<�!v2�<z�±2���¾x>���yu��|x>½>�¾�!u>v#�0w<x>z�wl�!�'�!v��[x>��Æ x>z~w<�!� I�z~�<�{�y���~�!�X�L� �l�{½�½�Uyw<�¾�#�dÇÉz~�%vdÇr�!�\�¦�|xC�[�<�y���!�L�0zF»�²
�jx��G�{wlu�� x:�0z��yzF�0�ImonVz�½��2w<�/.��TS N �OtL�V°�x�Â|½��2w<� .2�TSZN � v{�Ëw<�yv{���!u>�¾���0�Ë�#�{�P�{�y� �{z�,}�!wl�!v{�y�!� z�v�N
�{�{z~�<�!�¦�|xCw¦��x��{wl�!�<�yv{�!� u��£v2u�v£�{�Ë�jx��<w0x>v2�<�|x>wl�!v{�y�>�4X�u�v2�P�jx��<z~½�v{z~Â{�,xC�<zJI�zF�0�'�{�!�YICxCw<z�xC�0z~u�v{�
�dÇ xC�y�0z>I�z~�0�P�!v��yu�v{�{zF�0z�u>v��{���!u��2�!w<�yv{�!���|x>v{�'�~��¶B� �!�\� �{v2z��#�{�y�¾�yv#�¾�2�{��² �oÇ x>�2½��¾�yv#�0xC�0z~u>v
�{� �oÇÉ� ,}�y� ½���u�±{x>�?�{�Ë�0w0xCv{�<�|xCw<�yv{�!�CÍ%v2u�v��|x>�Ox>���yu��|x>½��P�G�{wlu�� x:�0z~���2�Ë���2z��oÇ x��{�yÂ|v2zÈ�%À�v�v{�
�_�!�2� �{x>� x�I�u�z�w=�~�'���!�'�Ow0x>z~�<u�v{v2�!�'�!v��[�_u��{wXs�Ì �L�Gx>v�� �{u>v{v{�¾�#�{�¾�jxPÂ{½��{w<� .2� S N � �'u�v#�<w<�
�{v{���l�!���y�y�<zJI�z~�<���G�{wlu�� x:�0z��#�{�CÍ��>Çr�!�\�E² �2z�w<�5�{v{���<�!v2�<z�±2z��~z~�0�5xC�P�yu��|x>½>���G�{wlu�� x:�0z��#�{�5�|xCv{���y�y�l�0�
w<�!½>z�u�vd�2°©ÇÉx>�{½��'�!v��GxC�<z�u�v u�±{�l�!w`I>�!�X�{x>v{��sZÌ �_�!�2�	�y�<w<�bz~v{�{�{zF�0���|x>w��ÈÇÉx>�¦±{z~½>���o�0�5�!wlu�z��l�0x>v��0�b�{�
�ÈÇrz�v#�<�!wl�{w<�L�GxC�<z�u>vP�{�y�Ez�v�»hu�w<�¾xC�<z~u>v{����u��!x>���y���{x>v{�M�jx 0!u�v{�b�0w<x>v{�l�|x>w<�yv#�<�>�
°%ÇÉx>�l�<z�½>v{�!�'�!v��5�{�!�5�{w<u��2w<z��L�0�y�5�{�y��±_u�wl�{�5�!�\���2v��¾�y�,x>v2z��<�'�=�!�~�[�{x>v{�5�ÈÇrz�v��0�yw<�{wl�y�Gx:�0z~u�v �dÇr�{v{�
z��¾x>½��¾mhsM�2�!���lu�vdÍ7�O������tR�_°©ÇÉz~v#�<�!w<�2w<�y�0xC�0z~u�v��{�!��±_u�wl�{�5�|x>v{�5�{vI�l�!v{��u����|xCv{���oÇ x>���0w<�X�l�!�~u�v����y�
�!u�v��0w0xC�l�0�y�¾�_�!wl�¾�L�¾�{���{�y�<�!w<�'z�v2�!wO�jxI»hu�w<�'� �{�y�¾u�±6Rl�y�0�'�_�!w /!�{�y� X�xCv{�¾�!���<�yv{�!ÍN���y�'�!�y���~�{���y�
�{�!� x>z~w<�y�%I�z��l�{�!�~���y�X�2w<�!�yu��!�y� u�v#�X�{v�wl�����Oz~�¾�_u>wl�GxCv#�=²YRlu��{�ywX½�wQPC�!�¾²��~�!�{w=�G�|x>�'� w<�y�!�!���0�!�2w
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x��_u��{wV�-,}�y���{�?»Äx>z�wl�?�2z��<�{x>w0xO~~�0wl�N�jxE�}�yw<�y�!�2�<z�u�v¦�{�¦±_u�wl�¦�{�¦�,x>wlw<�f½�wlz���m � t��_u��{w­��x>z��l�<�ywV�{�jxC�!�f²
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�!v#�<w<�f���f¶B���L�����!�­x>z�wl�!� I�z��<�2�!���~�!�­xZI��y���jxMÂ|½��{wl� Î �T����Ãf�L�<�0�fÂ{½��{w<�f�'u�v#�<w<�?�{v{��x>�y�<zJI�z~�<�?�_u��lz~�<zJI��
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