
QED
Queen’s Economics Department Working Paper No. 999

Tax Competition and Tax Harmonisation in an Urban
Context

Oana Secrieru (Machidon)
Queen’s Unviersity

Department of Economics
Queen’s University

94 University Avenue
Kingston, Ontario, Canada

K7L 3N6

9-2001



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

!�"
#%$'&($*)�+-,/.102+3.14�576�$8,19�0;:�<8&>=

?@4�+A+A&CBED�FG&�02H8+A.IDJ0LKM"
NPO7Q $'02R7S Q $8,T9�0U:V<80XW%Y8+-:>Z[+-,I<8&\Z]Y^4�+A+3&_DJ4CZ],A$

)�+A`�KJ+ Q !(+A.�a8b8b�c

dfehgAi-j'k�l'i
m Kn0;Do$
DJK1$'&(:�$'.I:p`q.1+r:V0U,/KJ0L<8&p02&sKJ9�+fR20LKJ+A.I$'Kt4q.1+�<8&�Ku$'vs,/< Q `_+3KJ02Kt02<8&�KJ9($'K Q <8!�02RL02KM"
<'wGw7$8,IKJ<8.ID
!_+3Kyxz+3+A&o{J4�.10;D1:�0;,/Kt02<8&(D�,A$'4(DJ+-DGR2<|,A$'RC}8<'H8+A.1& Q +3&�K1DzKJ<f,19�<~<�DJ+�KJ<�<�RL<'x�K1$'v�.I$'KJ+-D�$'&(:�Kt<�4�&(:�+A. O
`�.1<'H�0;:�+%`�4q!�RL0;,�}8<~<|:�DAZ���9�0;D�`_$'`(+A.@DJ9q<�x�D�,/0L.I,/4 Q DJK1$'&(,/+-Dzx�9q+3&
KJ9�+�`�.1+-:�0;,IKJ02<8& Q $�"f!(+�w7$'R;DJ+�Z
�z9q+@`q.1+r:V0U,/KJ0L<8& Q $�"n!_+�w7$'RUDJ+Gx�9�+A&*xz<8.1�8+A.ID�R202H8+�02&f<8&�+�{J4q.10UD1:�0;,/Kt02<8&�$'&_:�,/< Q*Q 4qKt+GKt<nxz<8.1�n02&
$'&�<8KJ9�+A.-Zh�p+�DJ9q<�x	Kt9($'Kz02&�$'&f4q.1!($'&fDJ+3KJKJ0L&�}nR;$'&(:f:V+3H8+AR2<8`(+A.IDPx�02RLR Q $'�8+�0L&�+/��,/0L+A&�K�,T9�<80U,/+-D�<'w
!_<8Kt9nK1$'v�.I$'KJ+-DC$'&(:�`q4�!�R20U,h+Av~`(+A&(:�02KJ4�.1+-DAZ>��9�+AKJ9�+A.hKt9�+-DJ+z$'.1+�KJ<�<�9�02}89n<8.CKJ<�<�RL<'x�wX.1< Q $�DJ<|,/0U$'R
`_<80L&�K�<'w�H�02+Ax�0UDz$ Q !�0L}84q<84(DAZ���9�+�<8&�R2"�4q&($ Q !�02}84�<84(D\`�.1+-:�0;,/Kt02<8&f0;D�Kt9_$'KzKt9�+�&�<8& O ,/<�<8`_+3.I$'KJ02H8+
`($�"�.1<8R2R�K1$'v�0;Dn02&�+/��,I02+A&�KtR2"�R2<�x�Z m &�<84�.nwX.I$ Q +Axz<8.1�(�hKJ9�+fR2<|,A$'KJ0L<8&($'Rz02&�+/��,/0L+A&(,/"p0UD�KMxz<'wX<8R;:>�
!_<8Kt9�.1+-DJ0;:�+A&�KuD�$'&(:�xz<8.1�8+A.ID%$'.1+o02&�+/��,/0L+A&�KtR2"�$'R2RL<�,3$'KJ+-:p$8,I.1<�D1D�,/< Q*Q 4�&�02KJ0L+-DG0L&p+-Y84q0LR20L!q.10L4 Q Z
�p+�$'R;DJ<oDJ9�<�x	Kt9_$'KzKu$'vf9_$'. Q <8&q0UD1$'KJ0L<8&*$'&(:_�-<8.zH8<8R24�&�Ku$'.1"n02&�Kt+A. O ,/< Q*Q 4�&�02KM"�Kt.I$'&_DywX+3.IDz$'.1+�&�<8K
+/��+-,/KJ0LH8+�0L&�.1+-DJKt<8.102&�}�+I��,/02+3&_,I"8Z

dfl-�\�C�~���; ~¡\¢C£� ���i-g8¤�m $ Q }8.I$'Kt+/wX4�R%KJ<�¥�<8!q0L&�¦�<�$8:�x�$-"8��§�$'KJ9�+A.10L&�+p¨�4����%¨�9�.10UD�©�+A.1.I$'R2R7�
6
<8KJ<89�02.1<p)|$'KJ<���ª%$'&«F�DJ9�+A.-��$'&(:¬`($'.1Kt0;,/0L`_$'&|K1D�$'Kf?�4�+A+3&\B]D�FG&�0LH8+A.IDJ02KM"�DJ+ Q 02&($'.IDGwX<8.�9�+ARL`VwX4�R
DJ4�}8}8+-DJKJ0L<8&(Dz$'&_:�,/< Q*Q +3&�K1DAZ�­GR2RC.1+ Q $'0L&q0L&�}n+A.1.1<8.ID�$'.1+ Q 02&�+8Z

®>¯%°�±n�;k�g-g-²2³�l8k�i-²;�´��¤%µ a�c'� µG¶ c'� µ%·�¸ �_¥�a8¹���¥@¹�c
º
 8»p¼½�(j'¡hg8¤ FG.1!($'&\���h$'v*¨�< Q `_+AKt02KJ0L<8&C�~��$'v µ $'. Q <8&q0UD1$'KJ0L<8&\��¾P4�!�R20U,G¿�<�<�:�DA�|¾P.1<8`_+3.1Ky"À�h$'v(�
¾�$�"�.1<8R2R��h$'v



Á_Â�ÃAÄ
ÅnÆ*Ç�È�É ± ÅnÃ�Ç�Ä

�z9q+3.1+
$'.1+�KMxz<pKM"�`_+-D*<'w�02&�+/��,/02+A&(,/0L+-D*$8D1DJ<|,/0;$'Kt+-:�x�02KJ9�wX.1+A+ Q 02}8.I$'Kt02<8&�<'w%w7$8,/Kt<8.ID*02&�$
wX+-:�+A.I$'Kt02<8&CZ���9�+GÊ(.IDJK�<8&�+�0;D�KJ9�+�0L&q+I��,/02+3&_,I"�<'wCRU$'!_<84�.z$'RLR2<|,A$'KJ0L<8&\Z��z9�0;D�<�,A,I4q.IDz$8D�02&(:�02H�0;:�4($'R;D
:�<�&�<8KhK1$'�8+z0L&�KJ<�$8,A,/<84�&�KCKJ9�+�Ê�D1,A$'R~+3v~Kt+A.1&($'R202KM"%KJ9�+A"o,I.1+-$'KJ+z0L& Q 02}8.I$'Kt02&�}nËÌ©hR;$'KJKt+A.IDA� µ +A&(:�+A.IDJ<8&
$'&(:�6
02+-DJÍ3�8<'x@DJ�~0�51c ¸~·-¶ =1�(¦�<�$8:�x�$�"f$'&(:�©ÎRU$'KJKt+A.ID�51c ¸8Ï a~=7ÐÑZ

�z9q+�DJ+-,I<8&_:�02&�+/��,I02+A&(,/"�0;DnKJ9($'Ko<'w%}8<'H8+A.1& Q +3&�K%!_+A9($�H�02<84�.-Z m &�Kt.1"~0L&�}�Kt<�$'KJKt.I$8,/K*,I<8& O
DJ4 Q +A.ID�<8.n,3$'`q0LK1$'RhwX.1< Q <8KJ9�+A.z{J4�.10UD1:V0U,/KJ0L<8&(DA�>$�!(+A&�+AH8<8R2+A&|K�R2<|,A$'R�}8<'H8+3.1& Q +A&�K%DJ+AKuD�Kt<~<
RL<'xÒ$
K1$'v�.I$'KJ+%xG9�0U,T9*.1+rDJ4qRLK1D�0L&�4�&(:�+A.1`�.1<'H�0;DJ0L<8&n<'wh`�4�!�R20;,z}8<�<�:�D�ËÔÓ�<|:V.1<�x�$'&(:f6
02+-DJÍA�8<�x�DJ��0C51c ¸8Ï8Õ =u�
6
02&�KtÍn$'&(:��\4�RL�8+A&(D�5uc ¸8Ï8Õ =1�(§�$'&�!�4�.�$'&(:
§�+A+A&�5uc ¸8¸ ¹~=ÑÐ7ZG­zK�KJ9�+oD1$ Q +%KJ0 Q +8�(,/< Q `_+3KJ02&�}*RL<�,3$'R
}8<'H8+3.1& Q +A&�K1DC$'.1+�!q0U$8DJ+-:nKJ<'x�$'.I:�D\Kt9�+G<�H8+A.1`�.1<'H�0;DJ02<8&�<'w>`�4�!�R20;,�02&�`�4�K1Dz5Ö0L&VwX.I$8DJKt.14(,/KJ4�.1+'=C$'&(:n4�& O
:�+A.1`�.1<'H�0;DJ0L<8&�<'w>`�4�!�R20U,P}8<�<�:�D�ËÌ§�+A+3&*$'&(:o6�$'.I,19($'&_:o51c ¸8¸~· =7ÐÑZ m wt�~<8&oKJ9�+�<8KJ9�+A.�9($'&_:>�'RL<�,3$'Rq}8<�H O
+A.1& Q +A&|K1D�$'.1+ Q <|:�+AR2RL+-:
$8DG.1+AH8+A&|4q+ Q $'v�0 Q 0;DJ+A.ID�57×´+AH�0;$'Kt9($'&_D/=ØKJ9�+n.1+-DJ4�R2Kt02&�}�&�<8& O ,/<�<8`_+3.I$'KJ02H8+
+-Y84�02R20L!�.1024 Q `�.1+-:�0;,/KuD�+3v�,/+rD1DJ02H8+ARL"�9�02}89ÙK1$'v�.I$'KJ+-D�Ë[6
02&�KtÍ*$'&(:p�\4�RL�8+A&(D�5uc ¸8¸8Õ =1� N :Vx�$'.I:�D%$'&(:
§�+3+A&p5uc ¸8Ï8Õ =ÑÐÑZ

�z9q+rDJ+�0L&q+I��,/02+3&_,I02+-D�$'.10;DJ+�$8D�$�.1+-DJ4�R2K%<'w�Kt9q+Ú,/<~<8.I:�0L&_$'Kt02<8&�w7$'0LR24�.1+�$ Q <8&�}�R2<|,A$'R�}8<'H8+A.1& O
Q +A&|K1DAZ�)�+AH8+A.I$'R�DJ<8R24�Kt02<8&(D�9($�H8+o!_+3+A&�`q.1<8`(<�DJ+-:�0L&p<8.I:�+A.�Kt<�.1+-DJKt<8.1+�+I��,/02+3&_,I"8Z�­ÛDJ"�DJKt+ Q <'w
Ü;Ý�ÞJßIà/à1ßXá8Ü;â8Ý�ã8ä>ÞÑàMã8Ý�å;æ-ß/à1å 5Ö+-Y84($'R202Ír$'KJ02<8&�`_$-" Q +A&�K1D/=C<'w�`q.10LH�$'KJ+�}8<�<�:�D�,A$'&*!_+@0 Q `�R2+ Q +A&�Kt+-:�KJ<n.1+ O
DJKJ<8.1+�Kt9q+�+/��,/0L+A&(,/"�<'w|R;$'!(<84q.�$'R2RL<�,3$'KJ02<8&À$8,/.1<�D1D_.1+A}80L<8&_D�ËÌ©hR;$'KJKt+A.IDA� µ +A&(:�+A.IDJ<8&�$'&_:%6
02+-DJÍ3�8<'x@DJ�~0
51c ¸~·-¶ =u�_¦�<�$8:�x�$-"*$'&(:�©hRU$'KJKJ+3.ID�51c ¸8Ï a~=ÑÐ7Z m &�<8.I:V+3.zKJ<*0L&_:�4(,/+�RL<�,3$'R\}8<�H8+A.1& Q +A&�KuDPKJ<o!_+39_$-H8+%+/w O
Ê�,/02+3&�KJRL"fDJ< Q +�DJ<8.1Kz<'w ÞÑã'çÚèJâAâ8àMé8Ü;Ý�ã8ÞÑÜ;â~Ý 0;DG&�+-,/+rD1D1$'.1"8Z���9�+%+/��+-,/K�<'w�Ku$'vf9_$'. Q <8&q0UD1$'KJ0L<8&*0;Dz&�<8K
,/RL+-$'.I,/4�KAZ m &�$�DJ" Q*Q +AKt.10;,A$'R Q <|:V+3R�<'wC,A$'`�0LK1$'R�Ku$'vo,/< Q `_+3KJ02Kt02<8&*0LK�0;DhKJ9�+@,A$8DJ+zKJ9($'K�K1$'vn9($'. Q <8& O
0;D1$'Kt02<8&
Kt<'x�$'.I:�D�$f,/< Q*Q <8&
RL+AH8+ARh0L&(,/.1+-$8DJ+-Dzxz+ARêw7$'.1+�ËEÓ�<�:�.1<�x�$'&(:�6ë0L+-DJÍA�8<�x�DJ��0�51c ¸8Ï8Õ =7ÐÑZ m &Ù$
KMxz< O .1+A}80L<8&�$8DJ" Q*Q +3KJ.10;,3$'R Q <|:�+ARÑ��9�<'xz+AH8+A.-��xG9�0LR2+%K1$'v�9_$'. Q <8&q0UD1$'KJ0L<8&f,A$'&
!_+À:�+AKJ.10 Q +A&�Ku$'RqwX<8.
<8&�+�<'w�Kt9q+�,/< Q `(+AKJ0LKJ<8.IDA�>KJ9�+o0 Q `(<�DJ02Kt02<8&
<'w�$ Q 02&�0 Q 4 Q K1$'v�.I$'KJ+n!(+A&�+/Ê(K1D�!(<8KJ9�,I< Q `_+AKt02Kt<8.ID
Ë[§�$'&�!�4�.z$'&(:f§�+A+A&Ù51c ¸8¸ ¹~=7ÐÑZ���9�+%+/�>+r,/KG<8&�KJ9�+�,/02Kt02ÍA+3&\B]D�xz+3Rêw7$'.1+�<'wÎ$�K1$'vÚ,/<~<8.I:�0L&_$'Kt02<8&f0;DzR2+rD1D
,/RL+-$'.%xG9�+A&
RL<�,A$'R�}8<'H8+A.1& Q +A&|K1D�$'.1+n$8D1DJ4 Q +-:fKJ<�!(+n.1+AH8+A&�4�+ Q $'v~0 Q 0;DJ+3.ID%Ë N :�x�$'.I:�D�$'&_:
§%+A+A&
51c ¸8¸8Õ =7ÐÑZ�­GRLKJ+A.1&($'Kt02H8+ARL"8�PKt9�+ÚÊ�D1,A$'Rz+3v~Kt+A.1&($'R202KM"p`�.1<8!�R2+ Q ,A$'&s!_+�+AR20 Q 02&($'KJ+r:¬4(DJ0L&q} èJâ8àIà1ßtèAÞÑÜ;ì8ß

c



åIí�î/åIÜ;é8ÜÑß1å Ëï�	0LR;:�$8DJ02&�5uc ¸8Ï8¸ =ÑÐÑZ@��9�+n`�.1<8`_<�DJ+r:�DJ<8R24�Kt02<8&(DG$'.1+�KJ<f!_+n0 Q `�R2+ Q +A&�KJ+r:�!�"�$*&($'KJ02<8&($'R
}8<'H8+3.1& Q +A&�Kz,I.1+-$'KJ+-:�wX<8.@KJ9�0;DG`�4�.1`_<�DJ+�Z��z9�+A.1+�+Av�0;DJKuDA�q9�<�xz+AH8+A.-��KJ9�+�<8`q`(<�DJ02Kt+�H�02+AxðKJ9($'KGKt9�+A.1+
0;D�&�<�.1<8RL+�wX<8.�$%&_$'Kt02<8&($'R�}8<'H8+A.1& Q +3&�KAS>,I< Q `_+AKt02&�}�RL<�,3$'Rq}8<�H8+A.1& Q +A&�KuD\9($�H8+z0L&_,I+A&�KJ0LH8+-DhKJ< Q $'�8+
02&|KJ+A.1.1+A}80L<8&($'RPKt.I$'&(DywX+A.ID�02&�<8.I:�+A.nKJ<�`�4�.I,T9($8DJ+�$ë`�.1+/wX+A.1.1+r:¬`(<8`�4qRU$'KJ0L<8&�DJ0LÍA+*+ARL0 Q 0L&($'KJ02&�}
Kt9�4(D
KJ9�+�02&�+/��,/0L+A&(,/"*<'w�Ku$'v�,/< Q `_+3KJ02Kt02<8&¬Ë[6
"8+A.ID�51c ¸8¸ b~=7ÐÑZ

m &
xG9($'KzwX<8R2RL<'x@D�xz+�+Av�$ Q 02&�+�Kt9q+�K1$'vñ,/< Q `_+3KJ02Kt02<8&
`�.1<8!�R2+ Q !(+AKMxz+A+A&�Ê�D1,A$'R�{J4�.10;D1:�0;,IKJ02<8&(D
02&�$ Q +AKJ.1<8`(<8R20LK1$'&
$'.1+r$�ZG#�4�.�}8<�$'R>0;DGKt<f:�+AKJ+A. Q 02&�+%9q<�x�KJ9�+�`�.1+-:�0;,IKJ02<8&(D�<'w�KJ9�+ÀDJK1$'&(:�$'.I:ÚKu$'v
,/< Q `(+AKJ0LKJ0L<8& Q <|:�+AR;Dn$'.1+�,19_$'&�}8+-:px�9�+A&�DJ< Q +�<'w�Kt9q+ñ$8D1DJ4 Q `�KJ02<8&(D�<'w%Kt9q+ Q <|:�+AR�$'.1+*!(+A02&�}
Q <|:�0êÊ(+-:>Z m &Ù`_$'.1Kt0;,/4�RU$'.-�´xz+�DJ+A`($'.I$'KJ+o02&(:�02H�0;:�4($'R;DAB(,19q<80U,/+o<'wz.1+-DJ0U:V+3&_,I+�wX.1< Q Kt9q+302.n,19�<80;,/+o<'w
xz<8.1��`qRU$8,/+8Z m &(:�02H�0;:�4($'R;D>02&�+ARU$8DJKJ0U,A$'R2RL"nDJ4�`�`qRL"%<8&q+�4�&q0LKh<'w>RU$'!_<84�.h!�4�KhKJ9�0UD Q $�"�!_+z0L&*$%:�0ê��+A.1+A&�K
,/< Q*Q 4�&�02KM"nKJ9($'&*Kt9q+302.�,/< Q*Q 4�&�02KM"n<'wC.1+-DJ0;:�+A&(,/+��~0ÑZÌ+8Z2��02&(:�02H�0;:�4($'R;D�$'.1+%$'RLR2<'xz+r:�KJ<o,/< Q�Q 4�KJ+@KJ<
KJ9�+A0L.�xz<8.1��`�R;$8,/+�02&*<84�. Q <|:�+ARÑZ��z9�0;DP0UD�$%.1+-$'R20UDJKJ0;,�wX+-$'Kt4q.1+�02&Ú$'&*4�.1!_$'&�DJ+AKtKJ02&�}o$8D�xz+G<'wXKt+A&�DJ+A+
02&(:�02H�0;:�4($'R;D@,/< Q*Q 4qKt+nKJ<�KJ9�+A02.%xz<8.1��`qRU$8,/+o02&Ù,/< Q*Q 4q&�0LKJ02+rD�:�0ê�>+3.1+A&�KGwX.1< Q Kt9q+o<8&�+�0L&�x�9�0;,19
KJ9�+A"�.1+-DJ0U:V+��_02&p.1+rDJ`_<8&(DJ+�Kt<
x�$'}8+o:V0ò�>+A.1+3&�KJ0U$'R;DAZn©�<8.�+3v�$ Q `�RL+�Kt9q+�F�)p¨�+A&(DJ4(D%:q$'Ku$ÚwX<8.�c ¸8Ï b
$'&(:
c ¸8¸ b�DJ9�<�x�DhKJ9($'KØ$'R Q <�DJK Ï~ó <'w�KJ9�+�xz<8.1��02&�}�`(<8`q4�RU$'KJ02<8&�,/< Q*Q 4�KJ+-DhKt<nxz<8.1� ÞÑâ <8. â8í�ÞXåIÜ;é�ß
$ Q +AKt.1<8`_<8RL02K1$'&�$'.1+-$�Zòô���9�0;DhÊ(}84q.1+@02&(,/.1+-$8DJ+-D�KJ<o$'!(<84qK�cAb ó 02&Ùc ¸8¸ b�Z�­GRLKJ9�<84�}89f&q<8KØ$�H�$'02RU$'!�R2+8�
KJ9�0UD�}80LH8+-D�4(D�$'&�0U:V+r$�<'w�Kt9�+�+Av�KJ+A&|KG<'w�,I< Q*Q 4�Kt02&�}fõ Ü;ÞÖö�Ü;Ý $ Q +AKJ.1<8`(<8R202Ku$'&
$'.1+-$�Z

÷��;k�l8 ��(øG¼½�(j'�¬ù�úüûCd °� 8ý( ~�
�p<8.1�8+A.ID c ¸8Ï b c ¸8¸ b
×´0LH~0L&q}o02&ñ$'&
6p)|­ ·�Õ Z Ï~ó ·�¸ ZEþ ó
�p<8.1�8+-:*02&ñ6¬)|­�<'w�.1+-DJ0U:V+3&_,I+ · c'Z ¶�ó · a ó
�p<8.1�8+-:*<84�K1DJ0;:�+�6p)�­�<'w�.1+rDJ0;:�+A&(,/+ þ�Z ¶�ó · Z Õ~ó
ÿ <8KGRL02H�02&�}o02&
$'&ñ6¬)|­ a8¹�Z]a ó a8b�ZEþ ó
�p<8.1�8+-:*02&ñ$'&�6¬)|­ a�Z]¹ ó a�ZEþ ó
�p<8.1�8+-:*<84�K1DJ0;:�+�$'&�"f6p)|­ c Ï~ó a8b�Z ¸~ó

)�<84�.I,/+8S�c ¸8Ï b��Cc ¸8¸ boF�)�¨�+A&(DJ4(Dz<'w�¾h<8`q4�RU$'KJ02<8&CZ

ô��������	��
���
�������������
��������������! #"$ &%('(���&
)�&�!���*�+����,-�����. #"$ &%('/���&
0�1���+�2'(�2�3'/4��5%76��!���98:,;�#6�<>=
a



�z9q+�$'&($'R2"|DJ0;D�0UD�&�<8Kz.1+-DJKt.10;,/Kt+-:�Kt<*KJ9�+%4�.1!($'&�,I<8&�KJ+Av�K@$8D�0LK�,A$'&
$'RUDJ<�!(+�$'`�`�R20L+-:�Kt<�Kt9�+n,A$8DJ+%<'w
,/.1<�D1D O !(<8.I:�+A.�xz<8.1�~0L&q}n0L&�$ÀwX+-:�+A.I$'RCDJKu$'KJ+8Z��p+�$'R;DJ<o$8D1DJ4 Q +@KJ9�+%R2<|,A$'RC$'4�KJ9�<8.102KM"oKJ<o!_+�$�`�.1<'Ê(K O
Q $'v�0 Q 0UDJ+A.@,/< Q*Q 4q&�0LKy"�:�+AH8+ARL<8`_+A.�$8D�0LK%0;DG4(DJ4($'R2RL"
$8D1DJ4 Q +-:f02&Ù$'&�4�.1!($'&
DJ+AKtKJ0L&q}ÙË µ +A&(:�+A.IDJ<8&
51c ¸8Ï c�=u�q��02RU:�$8DJ02&�51c ¸8Ï8Õ =u�_¦�.14�+-,1�~&�+A.%5uc ¸8Ï ¹~=ÑÐ7Z

�z9q+�$'&_$'RL"�DJ0UDzDJ9�<'x@D�KJ9($'K�$'R2RL<'x�02&�}nxz<8.1�8+A.IDPKt<*,I< Q*Q 4�Kt+�KJ<oKJ9�+A0L.Gxz<8.1��`�R;$8,/+�0UD�&�<8Kzx�02Kt9 O
<84�Kz0 Q `�RL0;,A$'Kt02<8&(DAZP#@4q.z.1+rDJ4qRLK1Dz,/<8&|KJ.I$8:�0;,/K�KJ9�+�DJK1$'&(:�$'.I:*`q.1+r:V0U,/KJ0L<8&f02&fKJ9�+�RL02Kt+A.I$'KJ4�.1+�Kt9_$'KzKu$'v
,/< Q `(+AKJ0LKJ0L<8&�$ Q <8&�}%{J4�.10;D1:�0;,/Kt02<8&(Dz,A$'4(DJ+-DG}8<�H8+A.1& Q +A&�KuD�KJ<�,19q<�<�DJ+�Ku$'v�.I$'Kt+-DGKJ9($'K%$'.1+nKt<~<fRL<'x
$'&(:�Kt<�4�&(:�+A.1`�.1<'H�0;:�+G`�4�!�R20U,G}8<~<|:�DAZP�Ù+nDJ9�<'x�KJ9($'K�02&�$'&�4�.1!($'&�DJ+AKJKt02&�}*R;$'&(:f:�+AH8+ARL<8`_+A.IDzxG0LR2R
Q $'�8+n0L&q+I��,/02+3&�K%,19q<80U,/+-D�<'wz!(<8KJ9s5Ö`�.1<8`_+3.1Ky"�$'&(:
`($�"�.1<8R2RÖ=�K1$'v�+-D%.I$'KJ+-D�$'&_:
`�4�!qRL0;,%}8<~<|:�D�$'&(:
02&�`�4�K1DAZ���9�+AKJ9�+A.%KJ9�+-DJ+�$'.1+�Kt<~<�9�02}89�<8.�Kt<~<�R2<�x wX.1< Q $fDJ<|,/0;$'R�`_<802&|K�<'w�H~0L+Ax½0;D%$ Q !q0L}84�<84_DAZ
�z9q+�<8&qRL"�4�&($ Q !q0L}84�<84_D�`q.1+r:V0U,/KJ0L<8&p0;D�Kt9($'KnKJ9�+*&�<8& O ,/<�<8`_+A.I$'Kt02H8+o`_$-"~.1<8RLR�K1$'vp0UD�02&�+/��,/0L+A&�KtR2"
R2<�x�Z m &�<84�.�wX.I$ Q +3xz<8.1�_��KJ9�+�RL<�,3$'KJ02<8&($'R�02&�+/��,I02+A&(,/"p0UD�KMxz<'wX<8RU:´��!_<8KJ9�.1+rDJ0;:�+A&�KuDn$'&_:�xz<8.1� O
+A.ID�$'.1+*02&�+/��,I02+A&�KtR2"ñ$'R2R2<|,A$'Kt+-:�$8,/.1<�D1D�,/< Q�Q 4�&�02Kt02+-D�02&Ù+-Y^4�0LR202!�.10L4 Q Z��Ù+f$'R;DJ<�DJ9�<'xðKJ9($'K�Ku$'v
9($'. Q <8&�0;D1$'Kt02<8&Ù$'&_:_�-<8.nH8<8RL4q&|K1$'.1"
02&|KJ+A. O ,I< Q*Q 4�&�02KM"�KJ.I$'&(DywX+A.ID�$'.1+f&�<8Kn+/��+-,/KJ0LH8+f02&�.1+-DJKJ<8.10L&�}
+/��,I02+A&(,/"8Z

�z9q+@`_$'`(+A.�0UD�<8.1}�$'&�0;DJ+-:*$8DPwX<8RLR2<�x�DAZ�)~+r,/KJ0L<8&�an$'&($'RL"�DJ+-D�Kt9�+�+/�>+r,/K1Dz<'whKu$'v*,I< Q `_+AKt02Kt02<8&f02&
$ Q +AKJ.1<8`(<8R20LK1$'&
$'.1+r$�Z���9�+n,I< Q*Q 4�&�02KM"o:�+AH8+ARL<8`_+A.IDz+A&�}�$'}8+%02&ñ,/< Q `_+3KJ02Kt02<8&fwX<8.G!(<8KJ9
.1+-DJ0U:V+3&�K1D
$'&(:�xz<8.1�8+A.ID>!�"%,19�<~<�DJ0L&�}G`�.1<8`_+3.1Ky"�$'&_:�`($-"~.1<8RLR'K1$'v�.I$'KJ+-DC$'&(:�KJ9�+z$ Q <84q&|K><'w�`�4q!�RL0;,h}8<~<|:�Dh$'&(:
`�4�!qRL0;,%02&�`�4qKuD�Kt<�DJ4q`�`�R2"�02&�KJ9�+A02.�,/< Q*Q 4q&�0LKy"�Z m &p)~+r,/KJ0L<8&pa�ZUc�xz+o$'R2RL<'x�xz<8.1�8+A.IDzKJ<�,/< Q�Q 4�KJ+
KJ<fKt9q+302.�xz<8.1��`�R;$8,/+�02&Ù$*,/< Q*Q 4�&q0LKM"f:�0ê�>+3.1+A&�KzwX.1< Q KJ9($'K�x�9�+A.1+nKJ9�+A"�.1+-DJ0;:�+8Z m &p)~+r,/KJ0L<8&_D@a�ZEa
$'&(:pa�ZE¹��hxz+�+Av�$ Q 02&�+�Kt9�+*0 Q `�RL0;,A$'Kt02<8&(D�<'w@,/< Q�Q 4�KJ0L&�}�Z m &�<8.I:V+3.�KJ<�:�<
Kt9q0UDA�\0L& )�+-,IKJ02<8&¬a�ZEa
xz+�,/<8&(DJKJ.I$'02&Ùxz<8.1�8+A.ID�KJ<
xz<8.1�
02&ÙKJ9�+A02.À,/< Q*Q 4�&q0LKM"�<'w�.1+-DJ0U:V+3&_,I+*$'&(:�Kt9q+3&pxz+f,/<8&�Kt.I$8DJK%KJ9�+
+-Y84�02R20L!�.1024 Q <8!qKu$'02&�+-:
xG0LKJ9�KJ9�+n<8&�+n02&�)�+-,/KJ0L<8&pa�ZUc'Z�)�+-,IKJ02<8&Ù¹*02&�H8+rDJKJ02}�$'Kt+-D�KJ9�+n+/��+-,/KJ0LH8+A&�+-D1D
<'w�K1$'v*9($'. Q <8&�0;D1$'Kt02<8&f$'&(:_�-<8.�0L&�KJ+3. O ,/< Q*Q 4�&q0LKM"�KJ.I$'&(DywX+A.ID�$8D�02&(DJKJ.14 Q +3&�K1DhwX<8.z+AR20 Q 02&($'KJ0L&�}nKJ9�+
02&�+/��,/02+A&(,/0L+-Dz$'&(:ë)�+-,/Kt02<8& ¶ ,/<8&(,/R24(:�+-DAZ

¹



?>Â�Å dA@ ± Ç ú�÷�¯ ÅnÃAÅnÃ�Ç�Ä

�z9q+ Q +AKt.1<8`_<8RL02K1$'&Ú$'.1+-$�0UD�$8D1DJ4 Q +-:nKJ<o,/<8&(DJ0UDJKP<'w�KMxz<o,/< Q*Q 4q&�0LKJ02+rD\<8.PÊ�D1,A$'R�{J4�.10;D1:�0;,IKJ02<8&(D
02&(:�+Av�+-:*!�"AB�Cðc1D1a�Z���9�+�Ê(v~+r:�$ Q <84q&|K�<'w�R;$'&(:*02&f+-$8,19�,I< Q*Q 4�&�02KM"n0UD�<�xG&�+-:�!|"f,/< Q*Q 4�&q0LKM"
:�+AH8+ARL<8`_+A.IDAZ���9�+A.1+�$'.1+�wX<84�.�}8<~<|:�DP0L&�+-$8,19f,/< Q�Q 4�&�02KM"(S>$�`�.102H�$'Kt+G}8<�<�:f5Ö&|4 Q +A.I$'02.1+'=u�'9�<84(DJ02&�}��
02&�wX.I$8DJKt.14_,IKJ4�.1+�$'&(:�$z`�4q!�RL0;,h}8<~<|:>Zh�p+�KJ9�4(DC:�0;DJKJ0L&�}84q0UDJ9%!_+AKMxz+A+A&�KJ9�+�`�4�!�R20U,Î0L&�`q4�KuD_!_+A&�+/Ê(KJKt02&�}
KJ9�+�R2<|,A$'R%`�.1<�:�4(,/+A.ID�5X02&�wX.I$8DJKJ.14(,/Kt4�.1+'=o$'&(:	`�4�!qRL0;,f}8<~<|:�D�!_+3&q+IÊ_KtKJ0L&q}sKJ9�+�.1+-DJ0;:�+A&�KuD�<'wo+-$8,19
,/< Q*Q 4�&�02KM"8Zn�p+f$8D1DJ4 Q +nKt9_$'K�02&(:�02H�0;:�4($'R;DG0L&p!_<8Kt9s,/< Q*Q 4q&�0LKJ02+rD�9($-H8+n0;:�+A&�Kt0;,A$'R�`�.1+/wX+A.1+A&(,/+rD
<'H8+3.�KJ9�+n&�4 Q +A.I$'0L.1+8��9�<84(DJ02&�}*$'&(:�`�4�!�R20;,%}8<~<|:>Z��p+n02&|KJ.1<|:V4(,/+À$8DJ" Q�Q +AKJ.1"f!(+AKMxz+A+A&
KJ9�+oKMxz<
,/< Q*Q 4�&�02KJ0L+-DP!|"f$8D1DJ4 Q 02&�}�Kt9($'KGKt9q+�&�4 Q +A.I$'0L.1+G0UD�`�.1<|:V4(,/+r:Ú4(DJ0L&q}nRU$'!_<84�.�$'&(:�0L&VwX.I$8DJKt.14(,/KJ4�.1+
x�02KJ9«:�0ê�>+3.1+A&�K%KJ+-,19�&�<8R2<8}802+rD�02&�KJ9�+fKMxz<p,/< Q�Q 4�&�02Kt02+-DAZ m &_:�0LH~0U:V4($'RUD�02&�+ARU$8DJKJ0U,A$'R2RL"pDJ4�`�`�R2"
<8&�+
4�&�02K�<'w@9�< Q <8}8+A&�+A<84(D�RU$'!_<84�.n+A0LKJ9�+A.n02&sKJ9�+A0L.o,/< Q*Q 4q&�0LKy"
<'w@.1+-DJ0U:V+3&_,I+�<8.oKJ9�+f&�+A02}89�!(<84�.102&�}
,/< Q*Q 4�&�02KM"8Z(Es­ ,I< Q*Q 4�Kt02&�}*,I<�DJK�0UD�02&(,/4�.1.1+-:�!�"�$'&�"�02&(:�02H�0;:�4($'R\x�9�<f9_$8D�Kt<�KJ.I$-H8+ARhKt<�xz<8.1�
02&�KJ9�+%&�+A02}89�!(<84�.102&�}n,/< Q�Q 4�&�02KM"8Z µ <84(DJ02&�}n0;Dz`�.1<�:�4(,/+-:*02&f+-$8,19
,I< Q*Q 4�&�02KM"o4(DJ02&�}�&�4 Q +3.I$'02.1+
$'&(:�R;$'&(:>Z>�p+�$'R;DJ<%$8D1DJ4 Q +�Kt9_$'K�KJ9�+ Q $'.1}802&($'R�.I$'KJ+-D\<'w(Kt.I$'&_DywX<8. Q $'KJ02<8&�!_+AKMxz+A+3&nKJ9�+�&�4 Q +3.I$'02.1+
$'&(:�KJ9�+n`�4�!qRL0;,�}8<�<�:�$'&(:�`q4�!�R20U,�02&�`�4qK�.1+-DJ`(+-,/KJ0LH8+AR2"ñ$'.1+fc'Z N $8,19�,/< Q*Q 4q&�0LKy"�:�+AH8+ARL<8`_+A.%DJ+3K1D
`�.1<8`_+A.1KM"ñ$'&_:
`($�"�.1<8R2RCK1$'v�+-D�Kt<�Ê(&($'&(,/+n`�4q!�RL0;,�DJ`(+A&(:�02&�}f<8&�`�4�!�R20;,�}8<�<|:qD%$'&(:
02&�`�4qKuD�02&�KJ9�+
,/< Q*Q 4�&�02KM"*9�+o,/<8&�Kt.1<8R;DAZ m &(:�02H�0;:�4($'R;D�$'.1+�wX.1+A+nKt<�,T9�<�<�DJ+nKJ9�+A02.@.1+-DJ0;:�+A&(,/+À,/< Q*Q 4q&�0LKy"Ú$'&_:>��02&
$8:�:�02KJ0L<8&*KJ<oKJ9�0UDA�~KJ9�+�,/< Q*Q 4�&�02KM"nxG9�+A.1+@KJ9�+A"*x�0;DJ9fKJ<oDJ4�`�`�R2"oR;$'!(<84q.ØDJ<o$8D�KJ< Q $'v�0 Q 0UDJ+GKt9q+302.
4�KJ0LR202KM"8ZØ��9�+�KMxz<f:�+AH8+3R2<8`_+3.IDG,/< Q `_+AKt+�x�02KJ9
+r$8,T9�<8KJ9�+A.GwX<8.�!(<8KJ9
.1+-DJ0U:�+A&�K1Dz$'&(:�xz<8.1�8+A.IDAZ��z9�+
Q <8.1+�.1+-DJ0;:�+A&|K1Dh$'&(:�xz<8.1�8+A.IDhKt9q+@,/< Q*Q 4�&�02KM"n:�+AH8+ARL<8`_+A.ØDJ4(,A,/+A+-:�Dh02&Ú$'KJKJ.I$8,IKJ02&�}nKt9q+@9q0L}89�+A.�KJ9�+
K1$'vo.1+AH8+A&|4q+�$'&(:n.1+A&�KuDP9�+�,3$'&*<8!�K1$'02&CZ�#�&*Kt9q+�<8KJ9�+A.�9($'&_:>��$�!�0L}8}8+A.�,/< Q*Q 4q&�0LKy"�DJ0LÍA+ Q $'�8+-DP0LK
Q <8.1+%,I<�DJKJR2"�KJ<oKJ9�+n:�+AH8+ARL<8`_+A.zKt<*DJ4�`�`�R2"oKJ9�+%`�4q!�RL0;,G}8<�<�:>Z���9�+%:�+AH8+3R2<8`_+3.G9($8D�KJ<oxz+A0L}89�Kt9�+-DJ+
,/<�DJKuDG$'&(:�!(+A&�+/Ê(K1DzxG9�+A&�DJ+3KJKJ0L&�}�Kt9q+�`�.1<8`_+A.1KM"f$'&(:*`($�"�.1<8R2R>K1$'vf.I$'Kt+-DAZ

�p+ñ$8D1DJ4 Q +�Kt9($'K*:�+-,/0UDJ02<8&(Do$'.1+�K1$'�8+3&�02&�KMxz<p,I<8&_DJ+r,/4�KJ02H8+ñDJK1$'}8+-DAZ m &�DJKu$'}8+�<8&�+8�z+-$8,19
:�+AH8+ARL<8`_+A.Ø,T9�<�<�DJ+-DPKt9q+@`q.1<8`(+A.1KM"o$'&(:�`($�"�.1<8R2R�K1$'vo.I$'KJ+-Dz$'&(:�RL+AH8+ARUDP<'wC`�4�!qRL0;,z}8<~<|:�D�$'&(:*02&�wX.I$8D O
KJ.14(,/Kt4�.1+�Ku$'�~0L&q}�KJ9�+f,19�<80;,/+rD�<'w�KJ9�+*<8Kt9�+A.o:�+AH8+AR2<8`(+A.n$8D�}80LH8+A&�5 ÿ $8DJ9�}�$ Q +�=1Z m &�Kt9q+ÚDJ+-,/<8&(:

EGF� #���&
*�&
H�5%/I1�2'(�KJ������!�������K%L�NMH 1�H�POQ%(��'(���H�.�R'(����'(�2�2 #�!�3���SM1I����������3�� +TU�R"$�! #"$���!�!I����5V��2����WX'(%/�3 #
8!Y�ZNZ�Y�<�=
¶



DJK1$'}8+��P0L&_:�0LH~0U:V4($'RUD�,19q<�<�DJ+�$�,I< Q*Q 4�&�02KM"
<'w@.1+-DJ0;:�+A&(,/+�$'&(:�$�,I< Q*Q 4�&�02KM"
<'w%xz<8.1�(��:�+-,/0U:V0L&�}
x�9q+3KJ9�+A.%KJ9�+A"�xG0UDJ9�Kt<�,I< Q*Q 4�Kt+nKJ<fKJ9�+A0L.�xz<8.1�f`�R;$8,I+8Z��z9�+n&�4 Q +A.I$'0L.1+�$'&(:�9�<84(DJ02&�}f$'.1+o$'RUDJ<
`�.1<�:�4(,/+-:f$'K�KJ9�0;D�DJK1$'}8+�Z

?>ÂXÁ_Â�Å k\[	±À�´£^]� 8i-²2i-²;�´�s¼ ²2i#_�±À�´£s£X`>i-²Ö��¢
m &(:V0LH~0U:�4_$'RUD

�z9q+3.1+
$'.1+ a 0L&_:�0LH~0U:V4($'RUD�0L&�KJ9�+ Q +AKt.1<8`_<8R20LK1$'&�$'.1+-$�Z m &_:�0LH~0U:V4($'RUD�$'.1+ñ$8D1DJ4 Q +-:�Kt<�!(+
0;:�+A&|KJ0;,3$'Rq0L&fKJ9�+A02.zKu$8DJKJ+-DPwX<8.zKt9�+�`�.102H�$'KJ+�}8<�<|:;bdcM��9�<84(DJ02&�}�,/<8&(DJ4 Q `�KJ0L<8&9eUcM��$'&(:�`�4�!�R20;,z}8<�<�:�D
f c7�\x�9�+A.1+nKJ9�+�DJ4�!_D1,I.102`�K%:�+A&�<8KJ+-D�Kt9q+�,/< Q*Q 4�&�02KM"�<'wØ.1+-DJ0;:�+A&(,/+8Z��p+*$8D1DJ4 Q +nKt9($'K�Kt9�+�4�KJ0LR20LKy"
wX4�&(,/KJ0L<8&�K1$'�8+rDGKJ9�+�Y^4($8DJ0 O R20L&q+r$'.�wX<8. Q }80LH8+A&�!|"

g 5hb c D�e c D f c =�Cib c�jlk 5!e c = jlm 5 f c =nD 51c�=

wX<8.@$'&�02&(:�02H�0;:�4($'RqwX<8.@xG9�< Q Kt9q+�xz<8.1�f$'&(:�.1+-DJ0U:�+A&(,/+%,/< Q*Q 4�&�02KJ0L+-Dz,/<80L&_,I0;:�+�$'&_:

g 5!b c D�e c D f c =porq*Csb c�jlk 5!e c = jrm 5 f c =porq 5Ña~=

0êw�KJ9�+%KMxz<*,I< Q*Q 4�&�02Kt02+-D�:�0ê�>+3.-Zh�z9�4(DA��$'&�"o02&(:�02H�0;:�4($'R_x�9�<o,T9�<�<�DJ+-D�KJ<*.1+rDJ0;:�+G0L&
$o,/< Q*Q 4�&q0LKM"
<8KJ9�+A.zKt9($'&�9�0UD�xz<8.1�*,/< Q�Q 4�&�02KM"n02&(,/4�.ID�$n,/< Q*Q 4qKt02&�}n,I<�DJK�<'wtq~��qSu�b�Z���9�+�`�.10;,I+�<'wh9�<84(DJ02&�}
&�+AK�<'w�K1$'v�0;D%:�+A&�<8KJ+-:�!|"9v c Z µ <84(DJ02&�}*0;D�K1$'v�+-:p$'K�.I$'Kt+Sw c �>DJ<xvdyc Czv cdj w c 0;D�KJ9�+n}8.1<�D1DG`�.10;,/+
<'wz9�<84(DJ02&�}�$8D�02&(,/4�.1.1+-:�!�"�KJ9�+n02&(:�02H�0;:�4($'R;DAZ��p<8.1�8+A.IDG`($�"ñ$�`($�"�.1<8R2RCK1$'v�<'w�{}|�0êwØKJ9�+A"
:�+-,I0;:�+
KJ<fxz<8.1��02&Ù,/< Q*Q 4q&�0LKy"�~_�\~)CÛc1D1a�Z m &(:V0LH~0U:�4_$'RUD�Kt9�+A&p,19�<~<�DJ+nKt9�+A02.%:�+ Q $'&_:�D�wX<8.%Kt9q+n`�.10LH'$'Kt+
}8<�<�:
$'&(:�9�<84(DJ02&�}oDJ<�$8D�Kt< Q $'v�0 Q 0UDJ+�KJ9�+A0L.G4�Kt02R20LKM"�DJ4�!|{J+-,/KzKt<*KJ9�+�!�4(:�}8+AK�,/<8&(DJKJ.I$'0L&�K

b c�j v yc e c Cs��|�or{}|#D 52�_=
x�9q+3.1+*��|�0UD�Kt9q+�}8<802&�}ox�$'}8+�.I$'Kt+�0L&
,/< Q*Q 4�&�02KM"*~(�1~9Cðc1D1a�Z
¾P.1<|:�4(,/KJ0L<8&

�z9q+
&|4 Q +A.I$'02.1+f}8<�<�:�0;D*`�.1<�:�4(,/+-:�0L&	+r$8,T9�,/< Q�Q 4�&�02KM"lB�4(DJ02&�}pR;$'!(<84�.-� c $'&(:�02&�wX.I$8D O
KJ.14(,/Kt4�.1+9� c $8,A,/<8.I:�0L&q}fKt<�KJ9�+n`�.1<|:V4(,/Kt02<8&
wX4�&_,IKJ02<8&�� c 5�� c D}� c =1�>x�02Kt9r� c�!��� b��p� c�p�z� b�$'&(:

þ



� c�7� u½b��>x�9q+3.1+�Kt9q+�DJ4�!(D1,/.102`�K1D�.1+/wX+A.�Kt<�Kt9q+�`_$'.1Kt0;$'R�:�+A.10LH�$'KJ02H8+rD�x�02Kt9p.1+-DJ`(+-,/K%KJ<
+-$8,19Ù$'.1}84 O
Q +A&|KA�>xG9�0LR2+oKJ9�+*DJ4�`(+A.ID1,/.102`�K�Bz.1+/wX+A.ID�Kt<
KJ9�+*,I< Q*Q 4�&�02KM"�xG9�+A.1+nKt9q+�&�4 Q +A.I$'02.1+�0;D�`�.1<�:�4(,/+-:>Z
¾h+A.JwX+-,/K�,I< Q `_+AKt02Kt02<8&f02&fKJ9�+%R;$'!(<84�. Q $'.1�8+AK�0 Q `�RL02+-D�KJ9($'KzKJ9�+�x�$'}8+�.I$'Kt+%02&f+-$8,19�,I< Q*Q 4�&�02KM"n0UD
+-Y84($'R>KJ<*Kt9q+ Q $'.1}802&($'R�`�.1<�:�4(,/Kz<'w�R;$'!(<84q.-��0ÑZÌ+8Z2��� c Cs� c� 5:� c D}� c =1Z���9�+�&|4 Q +A.I$'02.1+�}8<~+rD�Kt<�wX<84�.
:�0ê��+A.1+A&�K�4_DJ+rDASh`q.10LH�$'KJ+n,I<8&_DJ4 Q `�Kt02<8&Ab c ��`�4�!�R20;,�}8<~<|:�D f c ��02&�wX.I$8DJKJ.14(,/Kt4�.1+*� c ��$'&(:�$8Dz02&�`�4qK�02&
KJ9�+o9�<84_DJ0L&�}�Kt+-,19q&�<8RL<8}8"0� c Z µ <84(DJ02&�}f0;D%`q.1<|:�4(,/+-:�02&Ù+-$8,T9Ù,/< Q*Q 4�&�02KM"�4(DJ02&�}*Kt9�+�&�4 Q +3.I$'02.1+
� c $'&(:p5 Ê(v�+-:_=zR;$'&(:
$8DG0L&�`q4�KuD�0L&�Kt9q+�`�.1<�:�4(,/KJ0L<8&�wX4�&_,IKJ02<8&��p�(xG0LKJ9��0��u�bAui�0���ÑZz�p+o:�.1<8`
KJ9�+*Ê(v~+r:�$'.1}84 Q +3&�K%02&�Kt9�+�`�.1<|:�4_,IKJ02<8&�wX4q&(,/Kt02<8&pwX<8.o&q<8Ku$'KJ0L<8&_$'RØ,/<8&�H8+A&�0L+A&(,/+8Z
�z9�+�9�<84(DJ02&�}
`�.1<�:�4(,/+A.�,19�<~<�DJ+rD�Kt9q+À$ Q <84�&�K�<'wÎ&�4 Q +A.I$'02.1+�KJ<�+ Q `�R2<�"�0L&�<8.I:�+A.�KJ< Q $'v�0 Q 0;DJ+�`�.1<'Ê(K1D

Q $'v��� v c �p5h� c =por� c2� 5Ñ¹~=

�z9q+ Q $'v�0 Q 0UDJ+-:
H'$'RL4�+�<'wØKJ9�+*<8!|{J+-,/KJ0LH8+�}80LH8+-D�Kt9�+�`�.1<'Ê(KGwX4�&(,/KJ0L<8&r�h5�v c =@<'wzKt9q+�9q<84(DJ0L&q}�`q.1< O
:�4(,/+A.IDz02&�,/< Q*Q 4�&�02KM"9Bt�_xG0LKJ9�� � u�b*$'&(:)� ��� u�b�Z��Ù+n:�+A&�<8KJ+�KJ9�+n9�<84_DJ0L&�}oDJ4q`�`�R2"owX4q&(,/Kt02<8&
:�+A.102H8+r:ÚwX.1< Q Kt9�+n`q.1<'Ê(K Q $'v�0 Q 0UD1$'KJ02<8&�`�.1<8!qRL+ Q !�"��z5�v c =u�_xG0LKJ9r� � u�b�Z���9�+n.1+-DJ4�RLKJ02&�}o.1+A&�KuD
02&�KJ9�+�9�<84(DJ02&�} Q $'.1�8+3K�$'.1+�$8D1DJ4 Q +r:ÚKt<*!_+%�8+A`�K�!�"*Kt9q+�9�<84_DJ0L&�}n`q.1<|:�4(,/+A.-Z

�p+o`�.1<�,/+3+-:ë&�<�x�KJ<ñ:�+AKJ+A. Q 02&�+nKJ9�+n+-Y84�02R20L!�.1024 Q <'wØKJ9�0;D�KMxz< O DJK1$'}8+n}�$ Q +n!�"
DJKu$'.1KJ02&�}�$8D
4(DJ4($'R�$'K�Kt9q+@DJ+-,/<8&(:*DJKu$'}8+G<'wCKt9�+G}�$ Q +�Zh�p+�Ê(.IDJK�:�+AKJ+3. Q 02&�+zKJ9�+%,19�<80;,/+z<'wC.1+rDJ0;:�+A&(,/+�$'&(:�xz<8.1�
,/< Q*Q 4�&�02KJ0L+-D´wX<8.�$'&o02&(:�02H�0;:�4($'R�$'K�DJK1$'}8+�KMxz<��8K1$'��02&�}�$8DP}802H8+3&�Kt9q+@:�+AH8+ARL<8`_+A.-B]Dh,T9�<80U,/+z<'w>`�4�!�R20;,
`_<8RL0;,/"�Z��p+�KJ9�+A&pKt4q.1&ÙKJ<
KJ9�+�Ê(.IDJK�DJK1$'}8+�KJ<�DJ+A+*9�<�x½KJ9�+*+-Y84�02R20L!�.1024 Q Q 02v
<'w�Ku$'v�.I$'Kt+-Dn$'&(:
`�4�!qRL0;,n}8<~<|:�D�$'&(:p02&�`�4�K1D�0;Dn:�+AKt+A. Q 02&�+-:�$8Dn$
DJ<8R24�Kt02<8&pKt<
KJ9�+ ÿ $8DJ9p}�$ Q +*!_+AKMxz+A+3&pKJ9�+fKMxz<
,/< Q*Q 4�&�02KM"*:�+AH8+3R2<8`_+3.IDAZ

� ÞÑã-á�ß����S�hö�â8ÜXè/ßnâJænà1ß1åIÜ;é�ßIÝ(è/ßnã8Ý�é õ â8à>�ÚèJâ��x��í�Ý�Ü;ÞÑÜÑß1å
�p+o,A$'&�:�0LH~0U:V+�KJ9�0;D%DJKu$'}8+n02&�Kt<*KMxz<fDJ4�! O DJK1$'}8+-DAZ m &
KJ9�+�Ê(.IDJK�DJ4�! O DJKu$'}8+8�q0L&(:V0LH~0U:�4_$'RUD�Ku$'�8+

`�4�!qRL0;,�`_<8RL0;,/"�,19�<80;,/+-DA�\w c �7{ c � f c �U� c �_$'&(:�`�.10;,/+rDA��v c �7��|o5hB�D!~;C c1D1a~=u�_$8D�}802H8+A&�$'&(:�:�+AKt+A. Q 0L&q+
KJ9�+A0L.n9�<84_DJ0L&�}
$'&(:p&�4 Q +A.I$'02.1+o:�+ Q $'&_:�DAZ���9�+�Ê(.IDJK O <8.I:�+A.�,/<8&(:V0LKJ0L<8&_D�wX<8.nKJ9�+f02&(:�02H�0;:�4($'R�<8` O
KJ0 Q 0;D1$'Kt02<8&
`�.1<8!�R2+ Q .1+-Y84q0L.1+�Kt9_$'K%Kt9q+ Q $'.1}80L&_$'R>.I$'Kt+n<'w�DJ4�!(DJKJ0LKJ4�KJ0L<8&
!_+AKMxz+A+A&�KJ9�+n&�4 Q +3.I$'02.1+

Õ



$'&(:�Kt9q+�9�<84_DJ0L&�}o,/<8&(DJ4 Q `qKt02<8&*!(+�+-Y84($'R>KJ<*Kt9�+�}8.1<�D1D�`�.10;,/+%<'w�9�<84(DJ02&�}

k � 5he�cX=KCrv yc � 5 ¶ =

)�<8R2H�02&�} N Y�Z*5 ¶ =u�\xz+n<8!�K1$'0L&�Kt9�+�0L&_:�0LH~0U:V4($'R�:�+ Q $'&(:�wX<8.�9�<84(DJ02&�}��7e\5�vdyc =u�\x�9q+3.1+xe � � b��C$'&(:
KJ9�+�02&(:�02.1+-,/Kz4�Kt02R20LKM"�wX4�&_,IKJ02<8&

  5!��|�o�{}|1Dhv yc D f c =�¡s��|�or{}|�o0v yc eC5�v yc = jlk 5he\5�v yc =t= jlm 5 f c = wX<8. ~xCzB 5Ñþ~=

$'&(:

  5!� | or{ | D!v yc D f cÑ=porq*¡s� | or{ | o0v yc e\5�v yc = jlk 5he\5�v yc =t= jlm 5 f cÑ=�o�q wX<8. ~0¢C£B � 5 Õ =

�z9q+�:�0ê��+A.1+A&(,/+�!(+AKMxz+A+A& N Y�ZG57þ~=z$'&(:
5 Õ =�0;D�}80LH8+A&�!�"¤q~Z�­G&�0L&_:�0LH~0U:V4($'R(,19q<�<�DJ02&�}nKt<*,/< Q�Q 4�KJ+
KJ<�9q0UD�xz<8.1��`qRU$8,/+%0;D�wX<8.I,/+-:fKJ<*`($�"Ú$�Ê(v~+-:�,/< Q*Q 4�KJ02&�}o,/<�DJKz<'w¥q~Z

­zK*KJ9�+�DJ+-,/<8&(:�DJ4�! O DJK1$'}8+��P0L&_:�0LH~0U:V4($'RUD�,19�<~<�DJ+�KJ9�+A02.�xz<8.1��$'&(:�.1+-DJ0U:�+A&(,/+
,/< Q�Q 4�&�02Kt02+-D
DJ0 Q 4�R2Ku$'&q+3<84_DJRL"8Z(¦�#@4q.nxz<8.1��02&�}ñ$8D1DJ4 Q `qKt02<8&�0;D�Kt9_$'Ko,I< Q*Q 4�&�02KM"�a�9($8Dn$�!_+3KJKJ+3.*KJ+-,19�&�<8R2<8}8"
x�9q0U,T9�0 Q `qRL02+-D�Kt9_$'K%x�$'}8+-D�$'.1+�9�0L}89q+3.�Kt9�+A.1+�Kt9($'&pKJ9�<�DJ+o02&Ù,/< Q*Q 4q&�0LKy"¬c'Zn�p+f,A$'&�,19�+-,1��$'K
KJ9�+f+A&(:�Kt9($'KnKJ9�0;Dn0;D�0L&_:�+A+r:¬Kt9�+�,3$8DJ+�57DJ+A+�Kt9�+�­�`q`(+A&(:�02v�wX<8.o$
`�.1<~<'w@xG9�+A&�Kt9q+f&�4 Q +3.I$'02.1+
`�.1<�:�4(,/Kt02<8&�wX4�&(,/KJ0L<8&
0;D%Y^4($8:�.I$'KJ0U,�=1Z@­�K@KJ9�0;D%DJK1$'}8+��>$'&�0L&(:V0LH~0U:�4_$'R_w7$8,I+-DGwX<84q.�,T9�<80;,I+-DAS%5Ö.1+-DJ0U:V+
02&¬c'�~xz<8.1�*0L&Ùc�=1�C5Ö.1+-DJ0U:V+@02&�c'��xz<8.1�o02&ña~=1�>5X.1+-DJ0;:�+�0L&
a���xz<8.1�o02&
a~=u��$'&(:ë5X.1+-DJ0;:�+%02&�a���xz<8.1�o02&
c�=1Z�¿@02H8+A&�KJ9�+z9�02}89�+A.�x�$'}8+z02&�,/< Q*Q 4�&q0LKM"�a��8Kt9q+3.1+zxG0LR2R�!(+G0L&_:�0LH~0U:V4($'RUD´xz<8.1��02&�}%02&�,/< Q*Q 4�&q0LKM"
a�x�9q<ñ,T9�<�<�DJ+�Kt<
.1+-DJ0;:�+o02&�,I< Q*Q 4�&�02KM"¬c*$'&_:Ù,/< Q*Q 4qKt+�Kt<
KJ9�+A0L.�xz<8.1�
`�R;$8,/+�`q.1<�H~0U:�+-:ëKt9($'K
KJ9�+ Q 02vn<'wCK1$'vo.I$'KJ+rDz$'&_:n`�4�!qRL0;,z}8<~<|:�DP0L&�,I< Q*Q 4�&�02KM"�c�,/< Q `(+A&(D1$'KJ+-D�KJ9�+ Q wX<8.zKJ9�+�KJ.I$�H8+3R2R20L&�}
,/<�DJK3Z ÿ <8KJ+fKt9_$'Knxz+Ú,A$'&�&q<8K%9($�H8+Ú,/< Q*Q 4qKt02&�}f9($'`q`(+A&�02&�}�!(<8KJ9�x�$�"|DA�\Kt9($'Kn0;DA�hKJ9�+A.1+Ú$'.1+�&�<
02&(:�02H�0;:�4($'R;D�x�9�<*R20LH8+�0L&�,/< Q*Q 4q&�0LKy"Úa*$'&(:�xz<8.1��0L&
,/< Q�Q 4�&�02KM"�c�}80LH8+A&
KJ9�+n9�02}89�+A.�x�$'}8+-Dz02&
,/< Q*Q 4�&�02KM"faf$'&(:�KJ9�+o,/< Q*Q 4�KJ02&�}�,/<�DJK�Kt9q+3"�9($�H8+�KJ<f02&(,/4�.-Z��z9�+A.1+n$'.1+nKMxz<f,I<8&_:�0LKJ02<8&(DGKt9($'K
9($�H8+%KJ<�!_+nD1$'Kt0;DyÊ(+-:*02&�+-Y84q0LR20L!q.10L4 Q Zh�z9�+�Ê(.IDJKz<8&�+8�

  5h� E or{ E D!v yô D f ô =porq*C   5h� E or{ E D!v yE D f E =�D 5 · =

¦ �����§�&
H�5%/I1�2'(�A'(�A
� &�S4��H�N
�¨&���©'ªT�'«
$��'(¬#'«�$�H�+%(�)4n�� # &�3�A������'«�-J� #�2­X�&
$�r�!���2'«����
�4���4� #���R�$
�'(�2'(����2��®�����
1�2'«�+%(%(I&=
·



.1+-Y84�02.1+-DGKt9($'K�$'&
0L&(:V0LH~0U:�4_$'RCx�9q<fxz<8.1�|DG02&�,I< Q*Q 4�&�02KM"�a*!_+n0L&_:�0ò�>+A.1+A&|KG!(+AKMxz+A+A&�.1+-DJ0;:�02&�}o02&
+A0LKJ9�+A.n,I< Q*Q 4�&�02KM"8Z�¯���9�+�DJ+-,/<8&(:�,/<8&(:V0LKJ0L<8&�.1+-Y84�02.1+-D�Kt9_$'K%Kt9q+3.1+*$'.1+o&�<�02&(:�02H�0;:�4($'R;D�.1+-DJ0;:�02&�}
$'&(:�xz<8.1��02&�}�0L&�,I< Q*Q 4�&�02KM"ÚcGKJ9($'K�xz<84�R;:o!_+�9($'`�`�02+A.�.1+-DJ0;:�02&�}�$'&(:*xz<8.1�~0L&q}%0L&�,I< Q*Q 4�&�02KM"Àa��

  5!� ô or{ ô D!v yô D f ô =KC   5!� E or{ E Dhv yE D f E = � 5 Ï =

N Y�Zz5 Ï =�D1$-"�DhKJ9($'K�02&o+-Y84�02R20L!�.1024 Q wX.1+A+ Q <8!q0LR20LKy"�<'w(.1+-DJ0;:�+A&�KuDh$'&(:�xz<8.1�8+3.ID Q 4(DJKC}84($'.I$'&�KJ+A+zKt9($'K
02&(:�02H�0;:�4($'R;Dz<8!�K1$'0L&�Kt9q+�D1$ Q +�4qKt02RL02KM"
R2+AH8+3Rh02.1.1+-DJ`(+-,/Kt02H8+n<'w�KJ9�+A0L.�.1+rDJ0;:�+A&(,/+o$'&(:�xz<8.1�
,/< Q�Q 4 O
&�02Kt02+-DAZz©�<8.zKJ9�+n$8D1DJ4 Q +r:�Y84_$8DJ0 O R20L&�+-$'.�4�KJ0LR20LKy"*wX4�&(,/KJ0L<8&C�qKt9q+�+-Y84q0LR20L!q.10L4 Q ,/<8&(:�02KJ0L<8&(Dz:V+rD1,/.102!(+-:
!�" N Y~D�5 · =Ø$'&_:�5 Ï =�.1+-:�4(,/+%KJ<

� ô or{ ô Cz� E or{ E orq&D 5 ¸ =

0ÑZÌ+8Z2��KJ9�+�9�02}89�+A.nx�$'}8+f.I$'Kt+�02&«,/< Q*Q 4�&q0LKM"pa*{J4(DJK�,/< Q `(+A&(D1$'KJ+-Do,/< Q*Q 4�KJ+A.ID�wX<8.oKJ9�+A0L.�Kt.I$'&_D O
`_<8.1Ku$'KJ0L<8&�,/<�DJK°q~Z	#@&�+�,3$'&�+-$8DJ0LR2"s:�+AKJ+A. Q 02&�+*KJ9�+�+-Y^4�0LR202!�.10L4 Q &�4 Q !(+A.�<'w%xz<8.1�8+3.ID�02&�+-$8,19
,/< Q*Q 4�&�02KM"�!|"*.1+ O x�.102Kt02&�} N Y�ZG5 ¸ =z$8D

� ô� 5�� ô D}� ô =±or{ ô Cz� E� 5:� E D�� E =por{ E orqND 51cAb~=

x�9q+3.1+;� ô j � E C a�Z N YqZ½5ucAb~=nKJ9�+A&�}802H8+rDÚKt9�+
+-Y^4�0LR202!�.10L4 Q &�4 Q !(+A.ID�<'w�xz<8.1�8+A.IDn02&�+-$8,19
,/< Q*Q 4�&�02KM"*$8D�wX4�&(,/KJ0L<8&_Dz<'w�KJ9�+�`�4�!�R20;,�`(<8R20;,I"f$8,A,/<8.I:�02&�}oKJ<

�#cUC²�1c75!{ ô D�� ô D�{ E D�� E =nD 51c8c�=

x�02KJ9 ³ � c³ {}| ´ � b wX<8. BtCl~
u�b wX<8. B	¢Cl~ D ³ � c³ �µ| ´ u«b wX<8. B�C¶~

� b wX<8. B�¢C¶~ � 51cAa~=

¯ �#���&M�'(%('(�hIS 5Tp�������!���3'L����
1���µ'(¨#�2�+�3'/ 1
9��®·��'(%/'«M$�!'«�H�¸�.��®·��'L�.�������H�+�
¹¹#º E�»½¼ 8:¾ E1¿QÀ yE ¿PÁNE <ÃÂ ¼ 8:¾ E1¿:À yô ¿PÁ8ô <dÄ�Å�Æ	Ç�È ¿�� N%L�É=S����'(�µJ� #��%«�)MH�*���+�3'/�.�����)'ªT��������µ�����! 1"H N%/'(���N
��&�!���-'(�µ +¬&���2"$ #"H��%«�+�2���r8��2���SÊ� #�N��J��}I¤�N
H�Fd%«�+�2�2���.��8!Y}Z&Ë&Ì&<K�&
H�*6K��­N'«
��2 #
-�&
H�¤�#�2'(¨&%('(�2Í°8.Y�Z&Ë&È&<3<�=

Ï



�p+�:�+A&�<8KJ+*!|"Xa c Kt9�+�+rY^4�02RL02!�.1024 Q &�4 Q !_+A.%<'w@.1+-DJ0;:�+A&|K1D�02&s,/< Q*Q 4�&�02KM"�BJ�z5!B*C c1D1a~=%xG9�+A.1+
a ô j a E C a�Z N Y^4�02RL02!�.1024 Q 02&�KJ9�+f9�<84_DJ0L&�} Q $'.1�8+AK�.1+-Y84�02.1+-D%KJ9($'Kn:�+ Q $'&_:Ù$'&_:�DJ4�`�`�R2"
<'w
9�<84(DJ02&�}n!_+�+-Y^4($'RL0;DJ+-:>�~07Z[+8ZL�

a c eC5�v yc =�Ci�z5�v c =�D 51cA¹~=

wX<8.�B�C½c1Dua�Z�¥G+-,A$'RLR202&�}�KJ9($'K�v yc Crvdc j w�cÑ��xz+�,A$'&f4_DJ+ N Y�Z�51cA¹~=�KJ<n<8!�Ku$'02&fKJ9�+%`�.10;,/+�<'wh9�<84(DJ02&�}
02&�+-$8,T9�,/< Q�Q 4�&�02KM"n$8D�$�wX4�&_,IKJ02<8&�<'wCKJ9�+�&�4 Q !_+A.�<'w�,/< Q*Q 4�&�02KM"�.1+-DJ0U:�+A&�K1D�$'&(:�Ku$'v*.I$'KJ+�R2+AH8+3R;D

v c Crv c 5!a c D�w c =nD x�02KJ9 ³ v c³ a-c u�b $'&_: ³ v c³ w�c u�b\D 51c ¶ =

wX<8.xB�C c1D1a�Z��Ù+f,A$'&�&�<'xÛ:V+3KJ+A. Q 0L&�+�Kt9q+�+-Y^4�0LR202!�.10L4 Q &|4 Q !_+3.�<'w�,/< Q*Q 4�&�02KM"�.1+-DJ0U:�+A&�K1D�!�"
wX+A+-:�0L&q} N Y�Z�51c ¶ =z!($8,1�*02&�Kt<�Kt9�+�+-Y84�02R20L!�.1024 Q ,I<8&_:�0LKJ02<8& N Y�ZG5 · =1Z���9�0UD�+Av�+A.I,/0UDJ+�"�02+ARU:�D

a c Cza c 5Pw ô D f ô D�w E D f E = 51cAþ~=

x�02KJ9 ³ a c³ w | ´ � b wX<8. B�Cl~
u�b wX<8. B�¢Cl~ D ³ a c³ f |

´ u«b wX<8. BtCr~
� b wX<8. B	¢Cr~ � 51c Õ =

­G&p0L&(,/.1+-$8DJ+o02&pKt9q+o`�4�!qRL0;,�}8<�<�:�D�<8.�$
:�+-,/.1+-$8DJ+n0L&pKJ9�+*Ku$'v�.I$'Kt+�0L&p<8&�+�<'w�Kt9�+*,/< Q�Q 4�&�02Kt02+-D
02&(:�4(,/+-D�$'&�0L& O7Q 02}8.I$'Kt02<8&f<'w�02&(:�02H�0;:�4($'R;D�0L&�KJ<oKJ9�+À,/< Q*Q 4q&�0LKy"�Z�­½,T9($'&�}8+%02&�Kt9�+�`�4�!qRL0;,�`_<8RL0;,/"
02&sKJ9�+
DJ+3&_DJ+f<'w�:�+-,I.1+-$8DJ02&�}
KJ9�+�R2+AH8+ARz<'w�`q4�!�R20U,*}8<~<|:�D�`�.1<'H�0;:�+-:p<8.o02&(,/.1+-$8DJ0L&�}
KJ9�+�Ku$'v�.I$'Kt+
.1+-DJ4�R2KuD�02&�$'&�<84qK OÑQ 0L}8.I$'KJ02<8&�<'w�.1+-DJ0;:�+A&|K1DAZ

ÿ <8Kt+*KJ9($'KnKJ9�+fY84($8DJ0 O RL02&�+-$'.10LKy"ñ$8D1DJ4 Q `�KJ02<8&�0;D%0 Q `(<8.1K1$'&�K%0L&�<8!�Ku$'02&�02&�}f+Av�`q.1+rD1DJ02<8&(Dn51c8c�=
$'&(:
51cAþ~=1Z��z9q0UD�$8D1DJ4 Q `�KJ0L<8&*0 Q `qRL02+-D�KJ9($'Kz,19($'&�}8+-DP0L&�Kt9�+�`�.1<8`(+A.1KM"�Ku$'v~+-Dz$'&(:*`�4�!qRL0;,z}8<~<|:�D�02&
+A0LKJ9�+A.�,/< Q*Q 4�&�02KM"�9($�H8+@&q<�+/�>+r,/Kz<8&fKJ9�+�+-Y84�02R20L!�.1024 Q &�4 Q !(+A.�<'whxz<8.1�8+3.IDAZ´�Ù<8.1�8+A.ID�,/< Q�Q 4�KJ+
<8&�R2"�02&p.1+rDJ`_<8&(DJ+nKJ<�,19($'&q}8+rD�02&ÙKJ9�+*`($�"�.1<8R2R�K1$'v�+-Dn$'&(:�`�4�!�R20;,�0L&�`q4�KuD�R2+3H8+AR;DAZf­GRUDJ<��h,19($'&q}8+rD
KJ<fKt9q+n`($-"~.1<8RLR\Ku$'v~+-D%$'&(:�`�4�!qRL0;,%02&�`�4qKuDGR2+3H8+AR;DG9($-H8+�&�<f+/�>+-,IK�<8&
Kt9�+n+-Y^4�0LR202!�.10L4 Q &�4 Q !_+A.�<'w
.1+-DJ0U:V+3&�K1DAZC�z9q0UDh0;D�$��>+-,IKJ+-:�<8&�RL"n!�"n,19($'&q}8+rD\02&oKJ9�+�`q.1<8`(+A.1KM"�Ku$'vn.I$'KJ+-D�$'&(:�`�4�!�R20U,�}8<~<|:�R2+3H8+AR;DAZ

� ÞÑã-á�ßSÎ��	ÏoßIì8ß/äòâ}Ð�ßIà�Ñ å	Ð(àMâ�îAä;ß}�
�p+�&q<�x�KJ4�.1&�Kt<�Kt9�+�Ê_.IDJKCDJKu$'}8+�:�+-,/0;DJ0L<8&(DAZ´�Ù+z$8D1DJ4 Q +�KJ9($'Kh+-$8,19o,/< Q*Q 4�&�02KM"G0UDh,/<8&�Kt.1<8R2RL+-:

!�"�$�:V+3H8+AR2<8`(+A.�x�9�<�,I<8R2R2+r,/K1Dn$'&(:
�8+A+A`(D�$'RLRPKt9�+�.1+A&|K1D�.1+rDJ4qRLKJ0L&q}owX.1< Q Kt9q+o`�.1<�:�4(,/Kt02<8&�<'w�KJ9�+

¸



&�4 Q +A.I$'0L.1+8ZÒ¦�+-DJ0;:�+pKu$'v~0L&�}�$�x�$-"�$'R2R�KJ9�+p.1+A&�KuDA�GKt9q+¬:V+3H8+AR2<8`(+A.�<8!�K1$'0L&(D�.1+AH8+A&|4q+
wX.1< Q KJ9�+
`�.1<8`_+A.1KM"�K1$'v(��w c �h$'&(:
`($�"�.1<8R2RhKu$'v_��{ c Z*�z9�+�`�4�!�R20U,�}8<~<|:>� f c �h$'&(:
KJ9�+*`�4�!�R20;,�0L&�`q4�K3�t� c �C$'.1+
`�.1<'H�0;:�+-:*!�"fKJ9�+o,/< Q�Q 4�&�02KM"�:V+3H8+AR2<8`(+A.G4(DJ0L&q}oKJ9�+n&�4 Q +3.I$'02.1+@$8DGKJ9�+�<8&�RL"�0L&�`q4�K3Z��p+n$8D1DJ4 Q +
KJ9($'K*Kt9�+
`q4�!�R20U,�}8<�<�:�0;Df,/<8&�}8+-DJKt+-:�$'&(: 0LK*0;Do`q.1<|:�4(,/+-:�$'Kf$�,/<�DJK f c:Ò 5!a c =u� Ò � u b�Z N $8,19
,/< Q*Q 4�&�02KM"�.1+-DJ0U:�+A&�K%+A&�{J<'"|D�Kt9q+�D1$ Q +�Y84_$'RL02KM"Ù$'&_:ÙY^4($'&�Kt02KM"�<'w�`�4�!�R20U,�}8<�<�:�DA�h9�<'xz+3H8+A.-�>KJ9�+
Q $'.1}80L&_$'RÎ,/<�DJK�Kt<
KJ9�+�:V+3H8+AR2<8`(+A.�<'w@DJ4�`�`�R2"�02&�}f<8&q+�4q&�0LK�<'w�`�4�!�R20U,�}8<�<�:�DA� Ò 5ha c =u�h0;Dn$8D1DJ4 Q +-:
KJ<�!_+o02&(,/.1+-$8DJ0L&�}*02&�KJ9�+�,/< Q*Q 4q&�0LKy"�DJ0LÍA+8�Ua c ZÀ��9�+A.1+o$'.1+8�>Kt9�4(DA�_9�02}89�+A.%$8: Q 0L&q0UDJKJ.I$'Kt02H8+n,I<�DJK1D
$8D1DJ<|,/0;$'Kt+-: x�02Kt9�!�02}8}8+A.f,I< Q*Q 4�&�02Kt02+-DAZ�­zK�DJK1$'}8+
<8&�+8�zKJ9�+�:�+AH8+ARL<8`_+A.f,19�<~<�DJ+rD�KJ9�+
R2+3H8+AR;D*<'w
`�4�!qRL0;,G}8<�<|:qDA��02&�wX.I$8DJKt.14_,IKJ4�.1+8�8`�.1<8`_+A.1KM"f$'&(:�`($-"~.1<8RLR_K1$'vf.I$'Kt+-D�Kt< Q $'v�0 Q 0UDJ+%9q0UD�`($�"8<'���/Ó

Q $'vÔ �hÕ×Ö>�hÕªØ2�!Õ � � w c �z5�v c = j { c � c\jlÙ*c o f c:Ò 5ha c =po¶� c D 51c · =

x�9q+3.1+ Ù*c C¸� c 5�� c D�� c =�ol� c� 5:� c D�� c =Q� c $'.1+�Kt9�+�.1+A&|K1D�wX.1< Q Kt9�+*`�.1<�:�4(,/KJ0L<8&�<'w�Kt9�+�&�4 Q +3.I$'02.1+
KJ9($'K%$'.1+%wX4�R2R2"�K1$'v�+-:�$�x�$�"f!�"fKt9q+o:�+AH8+3R2<8`_+3.-Z��Ù+o:V+3&q<8Kt+nKJ9�+n`�.1<'Ê(K�wX4q&(,/Kt02<8&�.1+-DJ4�R2Kt02&�}�wX.1< Q
KJ9�0UD Q $'v�0 Q 0;D1$'KJ0L<8&f`q.1<8!�RL+ Q !�"§Ú c ��x�9�+A.1+SÚ �c u�b���B¥C c1D1a�Z���9�+�Kyxz<�,/< Q*Q 4�&�02KM"*:�+AH8+3R2<8`_+3.ID
,/< Q `(+AKJ+�wX<8.@!_<8KJ9�.1+-DJ0U:V+3&�K1D�$'&(:�xz<8.1�8+A.ID�!|"�<'�>+3.102&�}*$*`(<8R20;,I" Q 0Lv�,I< Q `�R2+AKt+AR2"ñ:V+rD1,/.102!(+-:�!�"
5Pw c �Û{ c � f c �Ã� c =1Z%�z9�+�KMxz<f:�+AH8+ARL<8`_+A.IDG+3&q}�$'}8+�02& ÿ $8DJ9�,I< Q `_+AKt02Kt02<8&C�_KJ9($'K�0UDA�q+r$8,T9 Q $'��02&�}*9�0UD
,19q<80U,/+-D\Ku$'�~0L&�}�KJ9�+�,19q<80U,/+-D\<'w(9�0;DC,/< Q `(+AKJ0LKJ<8.�$8D\}80LH8+A&CZh�z9q+Ø,/< Q*Q 4�&q0LKM"�B>:�+AH8+AR2<8`(+A.hKu$'�8+-Dh02&�Kt<
$8,A,/<84�&�K�KJ9�+�+/��+-,/K�<'wC9�0;Dz,19q<80U,/+�<'wpw c ��{ c � f c $'&(:)� c <8&fKJ9�+�RL<�,3$'KJ02<8&�<'wC.1+-DJ0;:�+A&|K1D�$'&(:*xz<8.1�8+A.ID
$8,/.1<�D1D�,/< Q*Q 4q&�0LKJ02+rDA�~:�+-D1,I.102!_+r:�!�" N Y�D�5uc8c�=1�>51c ¶ =u��$'&(:ë5ucAþ~=1Z���9�+ Q $'v�0 Q 0UD1$'KJ0L<8&*`�.1<8!qRL+ Q wX<8.
,/< Q*Q 4�&�02KM"xBh:�+AH8+ARL<8`_+A.z}80LH8+-D�KJ9�+�RL+AH8+AR;D�<'w�KJ9�+%K1$'v�.I$'KJ+-DA��`q4�!�R20U,�}8<�<|:qDz$'&(:*02&�wX.I$8DJKt.14_,IKJ4�.1+z02&
KJ9�0UDG,/< Q�Q 4�&�02KM"�$8D�Kt9q+ÀDJ<8R24�KJ0L<8&(D�KJ<*Kt9q+%wX<8R2RL<'x�02&�}�Ê(.IDJK O <8.I:�+A.Ø,/<8&(:V0LKJ0L<8&_D�Ü

�Ø5�vdcX= j w>c ³ �³ v c ³ v c³ w c jÞÝ w�c ³ �³ v c ³ v c³ a c o f c Ò � 5!a-cÑ=Qß ³ a c³ w c C�b\D 5ÖK�àÑ=
Ý w c ³ �³ v c ³ v c³ a c o f cáÒ � 5ha c =Pß ³ a c³ f c o Ò 5ha c =�C�b\D 5Ö} à =

Ó WA���� °
� &���H�}¬&�µ�2 -'L��"H N�2���-�!���2 #�$�!4��*4� #
��2���2�+'«
1�� #
¤����������¬&��%( #"$���µ�2'«
�4��*����'/�	4� #
��3���2�+'«
1��4��N
M$������ +J�
â�2 ��� &%«��=Ü06��� 1"H"$ &�2���;�2 °ãK��
$�����!�3 #
�8.Y�Z&Ë&ä&<	'«
; #�H��4��+�2�S�������!��'(�	���34��+%���V·"�%/ N'/���+�2'( #
XM1I9������4� 1���µ�H
�'(�!I����¬N��%/ 1"H���>å�'«
*�������3��
��2�����$�+�U�����æM$�H��¨N���p�� 1���t
� &�±M$�+%«�&
�4���'«
���®·��'(%/'«M$�!'��H�â=�W^����
*�����K����¬&��%( #"$���'(��4� #
��2���2�+'«
����S'«
x��'/�¥4n�� &'(4����æM1I��� &%«��'«
�¨µ���������2'(%('(�!IS +TÛ��'(���.���2'«����
1�2��4� 1
��2���N
1��8�ãK��
H�����.�2 #
*4��+�2��<������
� µ�\�24��+%���V�"�%( &'(���+�3'/ 1
�8�':=×�&=½å�M$�H��¨N����MH�+%«�&
�4���<��.������%(�K #M����5'L
���'«
-��®���'(%('LM$�!'«�H�S=
cAb



� c\j { c ³ � c³ { c or� c�!� ³ � c³ { c � c C�b\D 5!{ à =
{ c ³ � c³ � c j � c� or� c�!� ³ � c³ � c � c o�c�o�� c��� � c C�b � 5y¿ à = �

�z9q+*Ê(.IDJK�KMxz<�KJ+A. Q D�02& N Y�Z�5ÖK à =�}802H8+fKJ9�+�:�02.1+-,/K�+/�>+r,/K�<'w@KJ9�+ñ,T9�<80;,I+*<'w�`�.1<8`(+A.1KM"�Ku$'v�.I$'Kt+
<8&�KJ9�+nK1$'v
!($8DJ+8Z%­½9�02}89�+A.�Ku$'v
.I$'KJ+n02&Ù,/< Q*Q 4�&�02KM"AB�0;D�`($8D1DJ+-:�<8&�Kt<fKJ9�+n9�<84_DJ0L&�}*`�.1<�:�4(,/+A.ID
$'&(:�Kt.I$'&_DJRU$'KJ+-D�0L&�KJ<Ù$�9�02}89�+A.n`�.10U,/+f<'w�9�<84(DJ02&�}�Z��z9q0UDA�h02&sKJ4�.1&C�P.1+-DJ4�RLK1D�02&«$�9�02}89�+A.oDJ4�`�`�R2"
<'w�9�<84(DJ02&�}
$'&(:>�\Kt9q+3.1+/wX<8.1+8��$�9�02}89�+A.�K1$'vp!($8DJ+nwX<8.o:V+3H8+AR2<8`(+A.xBJZ
�z9�0;D�0UD�<'�CDJ+AK�!�"�KJ9�+*+/��+-,/K
<'wz0L&(,/.1+-$8DJ+-:
K1$'v|$'KJ0L<8&p<8&�Kt9�+ Q 0L}8.I$'KJ0L<8&
<'wz.1+-DJ0U:V+3&�K1DAZ µ 02}89�+A.�K1$'v�+-D�:�.10LH8+nKJ9�+�.1+rDJ0;:�+A&�KuDG<84�K
<'wnKt9�+�,/< Q*Q 4q&�0LKy"��ØwX<8.I,I02&�}pKJ9�+�9�<84_DJ0L&�}p`�.1<�:�4(,/+A.ID�Kt<�RL<'xz+A.*Kt9�+A02.f`�.10;,/+rDAZ��z9�0;D�xz<8.1�|D*KJ<
R2<�xz+A.z,I< Q*Q 4�&�02KM"xBJB]D�Ku$'v*.1+AH8+A&|4q+�ZP#�&fKt9q+%<8Kt9q+3.G9($'&(:>�^<84�K OÑQ 02}8.I$'Kt02<8&*RL<'xz+A.ID�KJ9�+�,/<8&�}8+-DJKJ0L<8&
,/<�DJKuD�<'w@DJ4�`�`qRL"~0L&�}�Kt9�+*`�4q!�RL0;,�}8<�<�:>Zf�z9q+Ú:V+3H8+AR2<8`(+A.�x�02RLR�,19�<�DJ+o$�K1$'v�.I$'KJ+fDJ<�KJ9($'K�Kt9�+*KMxz<
+/��+-,/K1Dz<'�CDJ+3KG+-$8,19f<8KJ9�+A.�02&f+-Y84�02R20L!�.1024 Q Z N YqZ�5Ö} à =�:�+-D1,/.102!(+-D�KJ9�+%+-Y84�02R20L!�.1024 Q ,19�<80;,/+@<'wh`�4�!�R20;,
}8<�<�:�D f c Z�­ 9�02}89�+A.�RL+AH8+AR�<'w�`�4�!qRL0;,n}8<~<|:�D�02&�,I< Q*Q 4�&�02KM"�B�$'KJKt.I$8,/K1D Q <8.1+o.1+-DJ0U:V+3&�K1D�KJ<
Kt9�0;D
,/< Q*Q 4�&�02KM"8ZC��9�0UDÎ.1+rDJ4qRLK1D\0L&*$'&�02&(,/.1+-$8DJ+-:�`�.10U,/+z<'w>9�<84(DJ02&�}%$'&(:o$�9�0L}89q+3.PKu$'vn!($8DJ+�$'KPKt9�+�D1$ Q +
KJ0 Q +zx�02KJ9Ú$�RL<'xz+A.Î,/<8&�}8+-DJKJ0L<8&o,/<�DJKA�8x�9q0U,T9o!_+3&q+IÊ_KuDhKJ9�+�:�+AH8+AR2<8`(+A.-Z m &�+rY^4�02RL02!�.1024 Q �AKt9�+G!(+A&�+/Ê(K
wX.1< Q 0L& O7Q 02}8.I$'Kt02<8&*9($8D�KJ<�+-Y^4($'R>Kt9q+�,/<�DJKz!(<8.1&�+�!|"*KJ9�+�:�+AH8+AR2<8`(+A.z<'w�`�.1<'H�0;:�0L&q}À$'&�$8:q:�0LKJ02<8&($'R
4�&�02K%<'w�`�4q!�RL0;,n}8<~<|:>Z N YqZ�5�� à =�:V+rD1,/.102!(+-D�Kt9q+�+/�>+-,IK1D�<'w�KJ9�+f,19�<80;,/+o<'w�KJ9�+*`($-"~.1<8RLRPKu$'vX{ c <8&
:�+AH8+ARL<8`_+A.-B]D�`�.1<'Ê(K1DAZf­zK�Ê_.IDJK3�h$'&�02&(,/.1+r$8DJ+�0L&�Kt9�+*`($�"�.1<8R2R�K1$'v�02&(,/.1+-$8DJ+rD�KJ9�+f:�+AH8+3R2<8`_+3.-BED�Ku$'v
.1+AH8+A&|4q+�Zh�z9q0UDP0UDA�~9�<'xz+AH8+3.-��wX<8R2RL<'xz+-:n!�"�$'&*<84�K OÑQ 0L}8.I$'KJ0L<8&�<'wCxz<8.1�8+A.IDh.1+-DJ4�RLKJ02&�}%02&Ú$�R2<'xz+3.PKu$'v
!($8DJ+8Zh�z9�+z<84�K OÑQ 0L}8.I$'KJ0L<8&�<'w(xz<8.1�8+A.ID>9($8Dh$�&�+A}�$'KJ0LH8+�0 Q `_$8,IK\<8&oKJ9�+z.1+A&�KuD´Kt9�+�:V+3H8+AR2<8`(+A.h0;D�$'!qRL+
KJ<�+Av~Kt.I$8,/KA��$8DG$*,I<8&_DJ+rY^4�+A&(,/+�<'w�02&(,/.1+-$8DJ+r:Úx�$'}8+rDAZ��z9�+�+/��+-,/K1D�<'w�,19($'&�}8+-D�02&
Kt9q+À,/< Q*Q 4�&q0LKM"
B�02&�wX.I$8DJKJ.14(,/Kt4�.1+*!_+-,I< Q +�$'`q`($'.1+A&|K�0L& N YqZ�5M¿ à =uZ�­ 9�02}89�+A.9� c 9_$8Dn$
`_<�DJ0LKJ0LH8+�:�0L.1+-,/Kn+/��+-,/K
<8&
KJ9�+n`($�"�.1<8R2RCK1$'v�!($8DJ+8�d{ cUç � �ç � � �>$'&(:�KJ9�+n.1+A&|K1DGKt9q+o:�+AH8+3R2<8`_+3.�0;D�$'!�RL+�KJ<�,/<8RLR2+-,IKA�p� c� Z%­�K@KJ9�+
D1$ Q +�Kt0 Q +���02&(,/.1+-$8DJ+-:*0L&VwX.I$8DJKt.14(,/KJ4�.1+@$'KJKJ.I$8,IK1D Q <8.1+�xz<8.1�8+A.ID�KJ<oKJ9�0;D�,/< Q*Q 4�&q0LKM"o$'&_:*!(+A&�+/Ê(K1D
KJ9�+ñ,/< Q*Q 4q&�0LKy"Ù:�+AH8+ARL<8`_+A.oKJ9�.1<84�}89�Kt9q+�`_<�DJ0LKJ02H8+�+/�>+r,/K�<8&�.1+3&�K1DAZ m &�$8:�:�02KJ0L<8&�Kt<pKJ9�0;DA��KJ9�+
,/< Q*Q 4�&�02KM"f:�+AH8+ARL<8`_+A.�!(+-$'.IDGKt9q+�:�02.1+-,IK�,/<�DJK@<'w�`�.1<|:�4_,I02&�};� c Z%�z9q+�Ê(.IDJK�KJ9�.1+A+�KJ+A. Q D�0L& N Y�Z
5y¿ à =7.1+A`�.1+-DJ+A&�KnKt9q+ñ:�02.1+-,/Kn&�+AKo!_+3&q+IÊ_Kn<'w�+Av~`($'&(:�02&�}r� c Z�­�D*� c $'&(:£� c $'.1+�$8D1DJ4 Q +-:pKJ<p!(+
,/< Q `�RL+ Q +A&�KuDA�8$'&*0L&_,I.1+-$8DJ+z02&)� c $'RUDJ<%02&(:�4_,I+-Dh02&(,/.1+-$8DJ+-:nR;$'!(<84�.P`�.1<|:�4_,IKJ02H�02KM"8Z��z9�0;Dh0 Q `_<�DJ+-D�$

c8c



R2<�D1D�02&f.1+A&�KuDÎwX<8.�KJ9�+%:�+AH8+ARL<8`_+A.-Z��z9�+�+-Y84q0LR20L!q.10L4 Q ,T9�<80;,I+G<'w�� c Q 4(DJK�!($'R;$'&(,/+@$'R2R(KJ9�+-DJ+�+/��+-,/KuDAZ
�z9q+*wX<8RLR2<'x�02&�}�R2+ Q*Q $�}802H8+-DoDJ4���,/02+3&�Kn,/<8&(:�02Kt02<8&(D�wX<8.n!_<8Kt9�Kt9q+�`�.1<8`_+A.1KM"�K1$'v�.I$'KJ+�$'&(:

`�4�!qRL0;,G+3v~`(+A&(:V0LKJ4�.1+-DzKJ<*!(+�`(<�DJ02KJ0LH8+8Z

°� �£�£¬kéèLæµê�ë Õ ì#� C ç ëç ì#� ì1�ë � c ö�â8äêé'å�í@îJâ8ÞXö
ÞÖö�ß�â}Ð(ÞÑÜ:�oã8ä\ÞÑã'çÚàyã8Þtß 5Qw>c7= ã8Ý�é-Ð(í�îAäêÜXè%á8âAâAé'åfß1ç�Ð�ßIÝ�î
é8Ü;ÞÑí�à1ß1å 5 f cX= ã8à1ß	Ð�â'åIÜ;ÞÑÜ;ì8ßðï
÷�j��\�(ø )~+3+�Kt9�+n­G`�`_+3&_:�0Lv_Z

�z9q+¬,/<8&(:V0LKJ0L<8&�02&�×>+ Q*Q $�c�.1+-Y84�02.1+-DfKJ9($'K�Kt9q+¬DJ4q`�`�R2"�<'wo9�<84(DJ02&�}pwX4�&(,/KJ0L<8&�!_+p.1+3R;$'KJ0LH8+AR2"
02&�+ARU$8DJKJ0U,�x�02Kt9�.1+rDJ`_+-,/K�KJ<n0LK1DP<�xG&�`q.10U,/+8Z�­G&f0L&q+3R;$8DJKJ0U,GDJ4�`�`�R2"o,/4�.1H8+ Q +-$'&(DPKt9($'K�KJ9�+%:�+AH8+3R2<8`_+3.
,A$'&
0L&_,I.1+-$8DJ+%KJ9�+�Ku$'v�.I$'KJ+À$'&(:
DJ9q0òwXKGKt9�+�.1+-DJ4�R2Kt02&�}oK1$'v�!�4�.I:�+A&f<8&�KJ<�9q<84(DJ0L&q}n`�.1<|:�4_,I+A.IDAZ��z9�+
R2+rD1D�+ARU$8DJKJ0U,�Kt9�+�9�<84(DJ02&�}nDJ4�`�`�R2"
5X0ÑZ[+�Z2��KJ9�+�R2<'xz+3. ê�ë Õ ì#� =�KJ9�+%+-$8DJ0L+A.GKt9�+�02&(,/.1+r$8DJ+-:*K1$'vf!�4q.I:�+A&f0UD
.1+}ñ(+-,/Kt+-:�0L&�KJ<fKJ9�+o`�.1<�:�4(,/+A.%`�.10;,/+n<'wØ9�<84_DJ0L&�}
5Ö07Z[+8ZL�\KJ9�+o9�02}89�+A. ê ì1�QÕ Ô � =uZ(ò�#@&pKJ9�+o<8KJ9�+A.%9($'&_:>�
$'&p0L&q+3R;$8DJKJ0U,�DJ4�`�`�R2"
<'wØ9q<84(DJ0L&q} Q $'�8+rD�KJ9�+*`�.1<|:�4_,I+A.%`q.10U,/+o<'w�9q<84(DJ0L&q}fH8+A.1"�DJ+3&_DJ0LKJ0LH8+�Kt<
KJ9�+
Q 0L}8.I$'KJ02<8&�<'w�.1+-DJ0U:V+3&�K1D%5Ö07Z[+8ZL� ê ì#�QÕªó�� 0;D�9q0L}89>=1Z(ô�­�H8+A.1"f+ARU$8DJKJ0;,%`�.1<�:�4(,/+A.�`�.10;,/+%x�02KJ9
.1+rDJ`_+-,/K@KJ<
Q 0L}8.I$'KJ02<8& Q $'�8+-DGKt9�+o:V+3H8+AR2<8`(+A.-BEDG`(<8R20U,/"�<'w�02&(,/.1+r$8DJ02&�}�Kt9�+nK1$'v
.I$'KJ+nRL+-D1D�:�+-DJ0L.I$'!qRL+�DJ02&(,/+�Kt9�0;D
x�02R2R(:�.102H8+�$-x�$�"�`_<8KJ+3&�KJ0U$'Rq&�+Ax�.1+rDJ0;:�+A&�KuDAZ\�z9�4(DA�8$�.1+ARU$'KJ0LH8+AR2"�ñ>$'K�9�<84_DJ0L&�}%DJ4�`q`�RL"�wX4�&(,/KJ0L<8&*9($8D
KMxz<*+/��+-,/K1D�x�9�0;,19�$'.1+�.1+}ñ(+-,/Kt+-:�02& N YqZ�5Ñ­ · =�0L&
KJ9�+o­G`�`_+A&(:�02v(Z���9�+%Ê_.IDJK�<8&�+n0;DGKt<�w7$8,/0LR202Ku$'KJ+
ò ����'/�K'(��T: #�2���+%(%/I9��V�"H�!���3�2���AM1I*�����KT: &%(%( ðJ¥'L
�¨x��®��H�+%('(�!I

õ ì·Õ Ô�ö Ôì&÷ Ô õ#ø Õ ì#ùõ ë Õ ì Ä ìì5÷ Ô õ#ø Õ ì1ù ¿
J������!� õ1ø Õ ì#ù ö ç øç ì#ù ì ùø �N
H� õ ë Õ ì ö Â ç ëç ì ì ë �&�!�µ������"H�!'(4��µ��%«�+�2�2'(4�'«�3'/�}�µ +TÛ�����R�������&
$�*T: #���� #���3'L
�¨�&
$�*���H"$"�%(IS +Tp�� #���2'«
�¨��!����"H��4��3'/¬N��%«I&=

ô ����'/���!��%«�+�2'( #
�����'«"9'(�K��V·"$�!���2�2���;�+�
õ ì·Õªó ö Yõ ë Õ ì Â ìì5÷ Ô õ ø Õ ì1ù ¿

J�'(���-���������&�µ�µ
� &���5�2'( #
9�+��M$��Tá 1�!�&=
cAa



KJ9�+o,/< Q�Q 4�&�02KM"�:�+AH8+AR2<8`(+A.�Kt<�,19�<~<�DJ+o$*9�02}89�+A.@K1$'v�.I$'Kt+n!�"
DJ9�0òwXKJ02&�}*Kt9�+�0L&_,I.1+-$8DJ+-:�!�4�.I:�+A&
<'w
K1$'v|$'KJ0L<8&�<8&|KJ<oKJ9�+n9�<84_DJ0L&�}n`q.1<|:�4(,/+A.IDAZz�z9�+�<8KJ9�+A.@+/�>+-,IKA�_xz<8.1��02&�}o02&
KJ9�+�<8`q`(<�DJ02Kt+n:�02.1+-,IKJ02<8&C�
,/<8&(DJKJ.I$'0L&(D�KJ9�+�:V+3H8+AR2<8`(+A.�wX.1< Q ,T9�<�<�DJ02&�}
KJ<�<p9�02}89s$�Ku$'vp.I$'KJ+�!�"�Kt9�+
$8:�H8+A.IDJ+*+/��+-,/Ko02Ko9($8D
<8&�0L& OÑQ 02}8.I$'Kt02<8&�<'w%.1+-DJ0U:�+A&�K1D�Kt9�.1<84q}89sKJ9�+�0L&(,/.1+-$8DJ+-:p`�.10;,/+�<'w%9�<84(DJ02&�}�Zp�	9�+A&sKJ9�0;D�DJ+-,/<8&(:
+/��+-,/Kn0;D�0 Q `_<8.1Ku$'&�K%KJ9�+f:�+AH8+ARL<8`_+A.n.1+rDJ<8.1K1D�KJ<�02&(,/.1+-$8DJ+r:�`�4q!�RL0;,oDJ`_+A&(:�02&�}�0L&pKJ.1"�02&�}
Kt< Q $'�8+
KJ9�+À,/< Q*Q 4q&�0LKy" Q <8.1+%$'KtKJ.I$8,/Kt02H8+�KJ<*`(<8KJ+A&�Kt0;$'R Q 0L}8.I$'&�K1DAZ

N ��,/02+A&(,/"

�\<�DJKt4(:V"�Kt9q+�+/��,/0L+A&(,/"�<'w�KJ9�+�`�4�!�R20;,*`(<8R20;,I"�$'&(:�Kt9_$'K�<'w%KJ9�+ Q 0L}8.I$'KJ02<8&�<'w�.1+-DJ0U:V+3&�K1D
$'&(:ëxz<8.1�8+3.ID�5 wX.1< Q Kt9q+o`_<80L&�K�<'wØH~0L+Ax½<'wzKt9q+ Q +AKt.1<8`_<8RL02K1$'&Ù$'.1+-$f$8D�$*x�9�<8R2+'=u�´xz+�:�+/Ê(&�+nKJ9�+
wX<8R2RL<'x�02&�} �fßMã'åIí�à1ßnâJæ*ß:ú�èAÜÑßIÝ(è+û
ü C � ô   5!� ô or{ ô D!v yô D f ô = j 5!a ô oý� ô =(Ë   5h� E or{ E D!v yô D f ô =porq�Ð j a E   5!� E or{ E D!v yE D f E =j �h5�v ô = j �h5�v E = j Ú ô j Ú E D

x�9q+3.1+   5!� ô os{ ô D!v yô D f ô =)Cþ� ô oÿ{ ô o¶v yô eC5�v yô = jÿk 5!eC5�v yô =t= jÿm 5 f ô =o0UD�KJ9�+�4qKt02RL02KM"�+A&�{J<�"8+-:
!�"�KJ9�+*,I< Q*Q 4�&�02KM"Ùc�.1+rDJ0;:�+A&�KuDGxz<8.1�~0L&�}�0L&�Kt9�+A02.%<'x�&Ù,/< Q*Q 4q&�0LKy"��   5!� E o¶{ E D!v yô D f ô =�o²q9C
� E o0{ E o9v yô e\5�v yô = j�k 5!eC5�v yô =J= j�m 5 f ô =7o0q%0;D�Kt9q+@4qKt02RL02KM"�<'wÎ,/< Q*Q 4�&�02KM"fcG.1+-DJ0U:�+A&�K1D�,/< Q*Q 4�KJ02&�}
KJ<�xz<8.1��0L&*,/< Q�Q 4�&�02KM"�a���$'&_:   5!� E o9{ E D!v yE D f E =�Cz� E o°{ E o�v yE eC5�v yE = j¤k 5he\5�v yE =J= jAm 5 f E =h0UDhKJ9�+
4�KJ0LR202KM" <'wÎ,/< Q*Q 4�&�02KM"oa�.1+-DJ0;:�+A&|K1DAZh�z9�+�KJ+3. Q D��h5�vdcÑ=u��BtC c1D1a���.1+3`q.1+rDJ+A&�K�KJ9�+�`�.1<'Ê(K1D�<8!�K1$'0L&�+-:
!�"*Kt9�+�9�<84(DJ02&�}�`�.1<|:V4(,/+3.IDz$'&_:§Ú�c7�dB�Cðc1D1a���KJ9�+%`�.1<'Ê_KuD�<'w�KJ9�+�,/< Q*Q 4�&�02KM"*:�+AH8+3R2<8`_+3.G0L&�+-$8,19
,/< Q*Q 4�&�02KM"8Z

m &�x�9($'K�wX<8R2R2<�x�Dzxz+�$'.1+%}8<802&�}�Kt< Q $'�8+%4(DJ+%<'w�KJ9�+�wX<8RLR2<�xG0L&q}o:�+/Ê(&�02Kt02<8&CZ

È  8³��C²2ir²;�´� ¨�< Q*Q 4�&�02KM"°BJ�UB�CÒc1D1a���0UD�D1$'0;:fKJ<*!(+ â8ì8ß/à!Ð�â}Ð(í�äòã8ÞJßMé wX.1< Q 02K1D@:V+3H8+AR2<8`(+A.G`(<802&�K�<'w
H�02+Ax�0êw � Ú c� a c C w c ³ �³ v c ³ v c³ a c o f cQÒ � 5!a c =���b 51c Ï =

KJ9($'K�0;DA��.1+-DJ0;:�+A&�K Q 02}8.I$'Kt02<8&f<84�Kz<'w�,/< Q*Q 4�&�02KM"xBP0L&_,I.1+-$8DJ+-Dz:�+AH8+ARL<8`_+A.�BJB]D�`�.1<'Ê(K1DAZ�¨�< Q*Q 4�&q0LKM"
BJ��B-C c1D1a��z0;DoD1$'0;:�KJ<p!(+ í�Ý�é�ßIà!Ð�â}Ð(í�äòã8ÞJßMé wX.1< Q 0LK1D*:�+AH8+ARL<8`_+A.o`_<80L&�Ko<'w%H~0L+Ax 0êw%Kt9�+�.1+AH8+A.IDJ+
02&�+-Y84($'R20LKy"�9q<8RU:�DAZ

cA¹



¾P.1<8`(<�DJ02Kt02<8&(D�c'�(a���¹���$'&(: ¶ !(+AR2<�x�$8D1DJ+-D1D�KJ9�+�+/��,/0L+A&(,/"*`�.1<8`_+A.1Kt02+-Dz<'w�Kt9q+%`�4�!�R20;,�`(<8R20;,I"8Z

÷�j��d]��_g-²2i-²;�´� Á�� ö�ß�Ð(íVîräòÜXèná8âAâAé1í f c í@Ü2å*Ü;Ý>ß:ú�èAÜÑßIÝ�ÞÑä«û�Ð(àMâ8ì-Ü;é�ßMé�Ü;Ý�ÞÖö�ßÀÝqâ8Ý�îtèJâAâ}Ð�ßIàtã8ÞÑÜ;ì8ß�ß��Aí�Ü:î
äòÜXîAà/Ü;í\�°ï¤èLæ�èJâ��-�oí�Ý�Ü;Þ!û ~��(~l¢C B
	 Ü2åoâ8ì8ß/à!Ð�â}Ð(í�äòã8ÞJßMéoæIàyâ�� ÞÖö�ßµÐ�â8Ü;Ý�Þ�âJæoì-ÜÑß õ âJæ*Ü;ÞXåné�ßIì8ß/äòâ}Ð�ßIà�í
ÞÖö�ßIÝ�é�ß/ì8ßIäòâ}Ð�ßIà B í�Ý�é�ßIà.Ð(àMâ8ì-Ü;é�ß1åoÞÖö�ß�Ð(íVîräòÜXè%á8âAâAé f c ï
÷�j��\�(ø �z9�0;DC,A$'&n!_+�DJ+A+3&n!�"�:V0ò�>+A.1+3&�KJ0U$'KJ02&�}�KJ9�+�+I��,/02+3&_,I" Q +-$8DJ4�.1+ ü xG0LKJ9n.1+-DJ`(+-,/KhKt< f c|K1$'��02&�}
02&|KJ<o$8,A,/<84�&�K�Kt9q+%+/��+-,/KzKt9q0UD�`_<8RL0;,/"o02&(DJKJ.14 Q +3&�Kh9($8D�<8&xvdcÑ��a-c7��$'&(:â�1c7��B�Cðc1D1a�Z N H�$'R24($'KJ0L&�}o$'K
KJ9�+�+-Y^4�0LR202!�.10L4 Q }802H8+rD�Kt9q+%wX<8R2RL<'x�02&�}n+Av�`q.1+rD1DJ02<8&CS� ü� f c Cza c�m � 5 f c =po Ý w2| ³ �Ø5�v\|-=³ v\| ³ v\|³ a*| o f | Ò � 5ha*|'=Pß ³ a c³ f c D 51c ¸ =

x�02KJ9§B�¢Cl~_Z��z9q+�Ê_.IDJK�KJ+A. Q 02& N YqZ�51c ¸ =�.1+A`�.1+-DJ+3&�K1D�KJ9�+%:�02.1+-,IK�+/��+-,/K�<'wC02&(,/.1+-$8DJ0L&q}À,/< Q*Q 4�&q0LKM"
BJB]DG`�4q!�RL0;,G}8<�<�:�DGRL+AH8+ARC<8&
+/��,/0L+A&(,/"8Z���9�+ÀDJ+-,/<8&(:�Kt+A. Q 0UD�Kt9q+%Ê�D1,A$'R>+Av�KJ+A.1&($'R20LKM"�+I�>+-,/K3Zz�	9�+A&
,19q<�<�DJ02&�}�KJ9�+zR2+3H8+AR�<'w(`�4q!�RL0;,h}8<~<|:�D�:V+3H8+AR2<8`(+A.�B_0L}8&�<8.1+-D\KJ9�+�+/�>+-,IKPKt9�0;D\9($8D\<8&nKt9q+�:�+AH8+3R2<8`_+3.U~_B]D
`($�"8<'�ÎZz­ Q $'.1}802&($'R(02&(,/.1+-$8DJ+�02&
KJ9�+À,/< Q*Q 4q&�0LKy"¤BJBEDG`�4�!�R20U,�}8<�<|:qD@$'KJKJ.I$8,IK1D Q <8.1+%.1+-DJ0;:�+A&|K1DzKJ<
KJ9�0UD\,/< Q�Q 4�&�02KM"8Z m wV,/< Q*Q 4�&q0LKM"K~�0;D><'H8+A.1`(<8`q4�RU$'KJ+-:�KJ9�+A&�KJ9�+�02&(,/.1+-$8DJ+�02& f c .1+-:�4_,I+-D>,/< Q*Q 4�&q0LKM"~_B]D_`_<8`�4�R;$'Kt02<8&�$'&(:�02&%Kt4q.1&�02&(,/.1+-$8DJ+rD>:V+3H8+AR2<8`(+A.�~_B]D_`_$-"8<'��Z���9�4(DA�I+/��,/0L+A&(,/"%,/<84�R;:%!_+�02&(,/.1+r$8DJ+-:
0êw�:�+AH8+AR2<8`(+A.�BzKJ<�<8�
02&�Kt<�$8,A,/<84�&�K�Kt9q+o+/��+-,/K1D%<'wz9�0;D@,T9�<80;,I+n<'w f c <8&Ù,/< Q*Q 4�&�02KM"§BJBED�.1+-DJ0U:V+3&�K1D
.1+}ñ(+-,/Kt+-:�0L&
KJ9�+%KJ+A. Q a cQm � 5 f c =Ø$'&(:�:�+AH8+ARL<8`_+A.�~_B]D�`($�"8<'���½w2| ç ë�
 ì����ç ì�� ç ì��ç ó�� o f | Ò � 5!a*|'=��~Z
÷�j��d]��_g-²2i-²;�´� ?�� ö�ß�Ð(àyâ}ÐVß/àIÞ!û*Þ7ã'çnàMã8ÞJß�í w c í BtC c1D1a Ü2å%Ü;Ý>ß:ú�èAÜÑßIÝqÞ7ä½û%å-ßIÞPÜ;Ý
ÞXö�ß�Ý�â8Ý�îJèJâ3â}Ð�ßIàyã8Þ7Ü;ì^ß
ß��Aí�Ü;äòÜXîAà/Ü;í\�°ï�èLæ@èJâ��-�oí�Ý�Ü;Þ!û ~��(~0¢CsB
	 Ü2å�â8ì8ßIà.Ð^â}Ð(í�äòã8ÞJßMéGæIàMâ�� ÞXö�ßÃÐ�â8Ü;Ý�Þ�âJæ�ì�ÜÑß õ âJæ�Ü;ÞXåzé�ßIì8ß/äòâ}Ð�ßIà�í
ÞÖö�ßIÝ�é�ß/ì8ßIäòâ}Ð�ßIà B è/ö�âAâ'å-ß1åoã8Ý�Ü;Ý>ß:ú�èAÜÑßIÝ�ÞÑä«û�ö�Üòá'ö
ÞÑã'ç�àMã8ÞJßðï
÷�j��\�(ø ��9�0UD*,A$'&�!_+ÙDJ+A+A&�!�"�:�0ê��+A.1+A&�Kt0;$'Kt02&�}pKJ9�+�+/��,/0L+A&(,/" Q +-$8DJ4�.1+ ü x�02KJ9�.1+-DJ`(+-,/KfKJ<rw c
5!B�C c1D1a~=1�($'&(:�+AH�$'RL4_$'Kt02&�}�$'KGKt9q+�+-Y84q0LR20L!q.10L4 Q Kt<*<8!�K1$'02&� ü� w c C o��Ø5�v c =po Ý w2| ³ �³ v\| ³ v\|³ a*| o f | Ò � 5ha*|�=Qß ³ a c³ w c D 5Ña8b~=

x�02KJ9sBX¢C ~_Zð��9�+
02&�+/��,/02+A&(,/"s<'w�KJ9�+p,19�<80;,/+
<'w�w c ,/< Q +rD�wX.1< Q KMxz<�DJ<84�.I,/+rDAZ�©Î0L.IDJKJRL"8�zKJ9�+
,/< Q*Q 4�&�02KM"o:�+AH8+AR2<8`(+A.�:�<~+rD�&�<8K�Ku$'�8+%02&�Kt<*$8,A,I<84q&|K�KJ9�+�:�02.1+-,IK�+/��+-,/K�<'wh9�0;Dz,19�<80;,/+@<'w�w c <8&�KJ9�+

c ¶



`�.1<'Ê(K1D�<'w�KJ9�+o9q<84(DJ0L&q}f`�.1<|:V4(,/+3.IDAZ�­@D�w c 0L&(,/.1+-$8DJ+-DA�_Kt9�+*9�<84_DJ0L&�}�`�.1<|:�4_,I+A.IDG02&¬,/< Q*Q 4q&�0LKy"�B
02&(,/.1+r$8DJ+�Kt9�+A02.@DJ4�`q`�RL"*<'w�9�<84(DJ02&�}nxG9�0U,T9�02&
KJ4�.1&�02&(,/.1+-$8DJ+-D�Kt9�+A02.�`�.1<'Ê(K1DAZz)�+-,/<8&(:�R2"8��:�+AH8+3R2<8`_+3.
BG0L}8&q<8.1+rD�KJ9�+�Ê�D1,A$'R�+Av�KJ+3.1&_$'RL02KM"�0 Q `(<�DJ+-:ë<8&�Kt9q+�&q+302}89�!(<84q.10L&�}f,/< Q*Q 4�&q0LKM"�!�"�9�0;D�,19�<80;,/+o<'w
w c Z m &(,/.1+-$8DJ02&�}
Kt9q+fKu$'v�.I$'Kt+f02&�,I< Q*Q 4�&�02KM"�B�02&(:�4_,I+-Dn$ Q 0L}8.I$'KJ02<8&�<'w@.1+-DJ0;:�+A&|K1D�<84�Kn<'w�Kt9�0;D
,/< Q*Q 4�&�02KM"8Z m w�,/< Q*Q 4�&q0LKM"9~�0UD�$'RL.1+-$8:�"
<'H8+A.1`(<8`�4qRU$'KJ+-:
$8D%`_+A.I,I+A02H8+-:
!�"
0LK1D�<�xG&Ù:�+AH8+ARL<8`_+A.-�
KJ9�+A&ÙKJ9�+�0L&(,/.1+-$8DJ+n02&�w c 0 Q `_<�DJ+rD�$f&�+A}�$'KJ0LH8+�+Av�KJ+3.1&_$'RL02KM"
<8&Ù,/< Q*Q 4q&�0LKy"x~(BED%:�+AH8+AR2<8`(+A.-Zo��9�0UD
0;D�.1+}ñ(+-,/KJ+r:�02&
KJ9�+n&�+A}�$'Kt02H8+nDJ0L}8&
<'w�KJ9�+nKt+A. Q 0L&
KJ9�+oD1Y^4($'.1+%!�.I$8,T�8+3K1DG0L&
KJ9�+n$'!(<'H8+�+rY^4($'KJ0L<8&CZ
�z9�4(DA�\0êw�<8&�+*<'w@KJ9�+�,/< Q*Q 4�&�02KJ0L+-D�0;D�<�H8+A.1`_<8`�4�R;$'Kt+-:ñwX.1< Q 02K1D�<�xG&s:�+AH8+ARL<8`_+A.n`(<802&�K%<'w@H~0L+Ax��
KJ9�+n<8Kt9q+3.%,/< Q*Q 4�&q0LKM"*:�+AH8+ARL<8`_+A.@xG0LR2R�,T9�<�<�DJ+n$'&
02&�+/��,/02+A&|KJR2"�9q0L}89
K1$'v�.I$'KJ+8Z�6
<8.1+�}8+A&�+A.I$'RLR2"8�
0êw�!(<8KJ9s,/< Q*Q 4�&�02KJ0L+-D%$'.1+*<'H8+3.1`_<8`�4�R;$'KJ+r:ñwX.1< Q Kt9�+A02.�.1+-DJ`_+-,IKJ02H8+Ú:V+3H8+AR2<8`(+A.ID�H�02+Ax�`_<80L&�KA�h!(<8KJ9
:�+AH8+ARL<8`_+A.ID�x�02RLR%,19q<�<�DJ+
KJ<�<�9�02}89�$¬Ku$'v�.I$'KJ+�,/< Q `_$'.1+r:�KJ<sKJ9�+
+/��,I02+A&�K�<8&q+�Z��z9�+�DJ02}8&�<'w
KJ9�+f+Av�`�.1+-D1DJ02<8&s$'!_<�H8+f,A$'&�&�<8Kn!_+�:�+AKJ+3. Q 02&�+-:ëwX<8.oKJ9�+f<'H8+3.1`_<8`�4�R;$'KJ+r:p,/< Q*Q 4�&q0LKM"
xG9�+A&sKJ9�+
&�+A02}89|!_<84�.102&�}n,I< Q*Q 4�&�02KM"o0;Dz4�&_:�+A.1`(<8`�4qRU$'KJ+-:>Z

÷�j��d]��_g-²2i-²;�´��� � ö�ß�Ý�â8Ý�îtèJâAâ}Ð�ßIàMã~ÞÑÜ;ì8ßµÐ�ã�û�àyâ8äXähÞÑã'ç&í {Nc í B�C c1D1a Ü2ånÜ;Ý>ß:ú�èAÜÑßIÝ�ÞÑä«û�äòâ õ ï
÷�j��\�(ø �z9�0;Dh.1+-DJ4�R2KhwX<8RLR2<'x@D\wX.1< Q :�0L.1+-,/K�:�0ê�>+3.1+A&�KJ0U$'KJ0L<8&�<'w ü xG0LKJ9f.1+-DJ`_+r,/K�KJ<x{Nc�$'&(:�+AH�$'RL4_$'Kt02<8&
$'K�KJ9�+�+-Y84�02RL02!�.1024 Q KJ<*<8!�K1$'0L& � ü� {&c Cz{�| ³ �ð|³ {&c C � c {}|{Nc�or� c�h� �#c u�b � 5Ña�c�=

��9q+3&�:�+AH8+3R2<8`_+3.SB�,19($'&q}8+rD�KJ9�+*`($-"~.1<8RLRPKu$'v�.I$'Kt+*02&�Kt9q+Ú,/< Q*Q 4q&�0LKy"�9�+f,/<8&�Kt.1<8R;D�9�+�w7$'02RUD�KJ<
02&|KJ+A.1&($'R20UDJ+�Kt9�+�+/��+-,/KoKJ9�0;D�9($8Dn<8&�9�0;Dn,/< Q `_+AKt02KJ<8.-B]D�`($�"�.1<8R2R�Ku$'v�.1+AH8+A&�4�+8Z�­ ,19($'&�}8+*02&sKJ9�+
DJ+A&(DJ+�<'wC0L&_,I.1+-$8DJ02&�}n,I< Q*Q 4�&�02KM"xBJB]D�`($�"�.1<8R2R�K1$'v*xz<8.1�|D�KJ<o02&(:�4(,/+@$'&�<84�K OÑQ 02}8.I$'KJ0L<8&�<'w�xz<8.1�8+A.ID
wX.1< Q ,/< Q*Q 4�&�02KM"0B�$'&(:ë0L&�KJ<ñ,/< Q*Q 4q&�0LKy"x~(Z��z9�0;D�02&ÙKJ4�.1&C�´0L&(,/.1+-$8DJ+-D%:�+AH8+ARL<8`_+A.�~_B]D�K1$'v�!_$8DJ+
$'&(:>�^Kt9�+A.1+/wX<8.1+8�89�0;D�`_$-"~.1<8RLR�K1$'vo.1+AH8+A&|4q+�Zh­�Dz:�+AH8+ARL<8`_+A.�B´w7$'0LR;D�KJ<nK1$'�8+@KJ9�0;D�+/�>+-,IK�02&|KJ<n$8,3,/<84�&�KA�
KJ9�+�.1+-DJ4�R2KJ0L&�}�`($�"�.1<8R2R>Ku$'v_�7{ c ��0;D�KJ<�<*R2<�x�0L&�Kt9q+n&�<8& O ,/<�<8`_+3.I$'KJ02H8+%+-Y84�02RL02!�.1024 Q wX.1< Q KJ9�+n`(<802&�K
<'w�H�02+Ax�<'w�KJ9�+�x�9�<8R2+ Q +AKt.1<8`_<8RL02K1$'&ñ$'.1+-$�Z

÷�j��d]��_g-²2i-²;�´���Xè1Ý�ÞÖö�ß�Ý�â8Ý�îtèJâAâ}Ð�ßIàJã8Þ7Ü;ì^ß�ß��Aí�Ü;äòÜXîràIÜ;í\�Sí�ÞÖö�ß�Ð(íVîräòÜXè�Ü;Ý1Ð(í�ÞQí � c í B¥C c1D1a Ü2ånÜ;Ý>ß:ú²î
èAÜÑßIÝqÞ7ä½ûnö�Üòá'ö�ï

cAþ



÷�j��\�(ø ª�0ò�>+A.1+A&|KJ0;$'Kt02&�}fKJ9�+*+/��,/02+A&(,/" Q +-$8DJ4�.1+8� ü �CxG0LKJ9�.1+-DJ`_+r,/K%KJ<X� c $'&_:�+AH�$'R24($'KJ0L&q}�02KÀ$'K
KJ9�+�+-Y^4�0LR202!�.10L4 Q R2+3H8+AR;Dz<'w�K1$'vf.I$'Kt+-DG$'&(:f`q4�!�R20U,�+Av~`(+A&(:�02KJ4�.1+-D�}80LH8+-D� ü� � c Cs{ | ³ �+|³ � c o�� |��� ³ �ð|³ � c � | � b � 5Ña8a~=

��9q+3&o:V+3H8+AR2<8`(+A.�B(:�+-,/0;:�+-DCKJ<�0L&_,I.1+-$8DJ+�KJ9�+zR2+AH8+3R~<'w�`�4�!�R20U,Î0L&�`q4�KuDA��� c �'Kt9�0;D\9($8DC$G&�+A}�$'KJ0LH8+�+/��+-,/K
<8&pKt9q+�`_$-"~.1<8RLRhK1$'v�!($8DJ+�<'w�9�0UD�,/< Q `(+AKJ0LKJ<8.-�7~_�h$8D�$'&p02&(,/.1+r$8DJ+�0L&¶� c $'KJKt.I$8,/K1D Q <8.1+oxz<8.1�8+A.ID
KJ<Ù,/< Q*Q 4�&�02KM"�BJZp­zKnKJ9�+�D1$ Q +*Kt0 Q +���$'&�<84�K2ñ_<�x <'w@xz<8.1�8+A.ID�wX.1< Q ,/< Q*Q 4�&q0LKM"A~p:�+-,/.1+-$8DJ+rD
:�+AH8+ARL<8`_+A.�~(BED�.1+A&�KuDAZ�­�D�:V+3H8+AR2<8`(+A.�B�:V<�+-Dz&�<8KzK1$'�8+%KJ9�+-DJ+%+/��+-,/K1D�02&�Kt<o$8,A,/<84�&�Kzx�9q+3&�,19�<~<�DJ0L&�}
9�0;D Q <�DJK�`�.1+/wX+A.1.1+-:�RL+AH8+ARh<'wØ`q4�!�R20U,�0L&q`�4�K1DA��9�0;D%,19q<80U,/+n0;D�02&�+/��,/0L+A&�KtR2"�9�0L}89�wX.1< Q KJ9�+n`_<80L&�K�<'w
H�02+Ax�<'w�Kt9q+%x�9�<8R2+ Q +AKJ.1<8`(<8R202Ku$'&�$'.1+-$�Z

¾P.1<8`(<�DJ02Kt02<8&(D�cn$'&(: ¶ 9�+AR2`
4(D%,/< Q `($'.1+%<84�.�.1+-DJ4�R2KuDGxG0LKJ9�KJ9�<�DJ+n02&�§%+A+A&Ù$'&(:
6�$'.I,19($'&_:
51c ¸8¸~· =uZ m &*Kt9�+A02.Ø,A$8DJ+8�8KJ9($'K�<'wCRL<�,3$'Rq}8<�H8+A.1& Q +A&�KuDh,/< Q `(+AKJ0L&�}�wX<8. Q <8!q0LR2+@,A$'`�02Ku$'RÑ�8`�4q!�RL0;,�}8<�<�:�D
$'.1+%4�&_:�+A.1`�.1<�H~0U:V+r:*$'&(:�`q4�!�R20U,G02&�`�4�K1D�$'.1+�<�H8+A.1`�.1<'H�0;:�+-:>Zh�z9�+�.1+-$8DJ<8&fwX<8.GKt9q0UDG0;DzKJ9($'K@,A$'`�02Ku$'R
$'&(:�`�4�!�R20;,�02&�`�4qKuDG$'.1+�$8D1DJ4 Q +-:*Kt<*!_+�,/< Q `�RL+ Q +A&�KuDA��$'&(:�Kt9�4(D�02&(,/.1+-$8DJ0L&�}nKJ9�+�RL+AH8+AR><'w�`�4�!�R20;,
02&�`�4�K1D�$'KtKJ.I$8,/KuD Q <8.1+o,3$'`q0LK1$'R\wX.1< Q $'!�.1<�$8:´Z%�z9�0;D�02&�KJ4�.1&�02&(,/.1+-$8DJ+rDGKJ9�+nxz+ARòw7$'.1+n<'wz.1+-DJ0U:V+3&�K1D
$'&(:�}8<'H8+A.1& Q +3&�KAB]D´.1+AH8+3&�4�+8Z m &o<84�.�,A$8DJ+8��KJ9�+�,/< Q `(<�DJ02KJ0L<8&n<'w(`q4�!�R20U,�DJ`(+A&(:V0L&�} Q $-"%<8. Q $�"%&�<8K
!_+�!q0U$8DJ+-:
KJ<'x�$'.I:
`�4�!qRL0;,n02&�`�4�K1DAZ*­�R2KJ9�<84�}89pKt9q+�:�+AH8+ARL<8`_+A.ID%9_$-H8+�0L&(,/+A&�Kt02H8+-D�KJ<
<�H8+A.1`�.1<'H�0;:�+
KJ9�+�`�4�!�R20U,�02&�`�4qKuDh02&*<8.I:�+A.�KJ<n$'KtKJ.I$8,/K Q <8.1+�xz<8.1�8+A.ID�$'&_:nKJ9|4_D�02&(,/.1+-$8DJ+zKt9�+A02.�.1+A&�K1DA�8xz+@,A$'&�&�<8K
D1$�"
wX<8.oDJ4�.1+*KJ9($'Kn`�4�!�R20;,n}8<�<�:�Dn$'.1+*4�&(:�+A.1`�.1<'H�0;:�+-:>Zf��9�0UDn:V<�+-D�9($'`�`_+A&�9�<'xz+3H8+A.�x�9�+A&�KJ9�+
&�+A02}89|!_<84�.102&�}n,I< Q*Q 4�&�02KM"o0;Dz<'H8+A.1`(<8`�4qRU$'KJ+-:>Z

÷�j��d]��_g-²2i-²;�´��� � ö�ßoÝ�â8Ý�îtèJâAâ}Ð�ßIàMã~ÞÑÜ;ì8ß�ß��rí|Ü;äêÜXîAàIÜ;í\� õ Ü;ÞXö�èJâ��x��í�Þ7Ü;Ý~á�àTß1åIí�äòÞÖåoÜ;ÝÙã8Ý�Ü;Ý>ß:ú�èAÜÑßIÝ�Þ
ã8äXäêârèJã8ÞÑÜ;â8ÝpâJænà1ß1åIÜ;é�ßIÝ�ÞÖånâ8ì8ßIà�ÞÖö�ß��fß/Þ7àyâ}Ð^â8äêÜ;Þ7ã8Ýpã8à1ßMãHï
÷�j��\�(ø ª�0ò�>+A.1+3&�KJ0U$'KJ02&�} ü x�02KJ9�.1+-DJ`_+r,/KGKt<Aa c $'&(:�+AH�$'R24($'Kt02&�}*$'K�KJ9�+�+-Y^4�0LR202!�.10L4 Q "�02+ARU:qD� ü� a c C Ý w c ³ �³ v c ³ v c³ a c oXw2| ³ �³ v\| ³ v\|³ a*| ß j Ë½o f cáÒ � 5ha c = j f | Ò � 5!a*|-=ÑÐ 5Ña8¹~=

C�� Ý Ò 5ha c =m 5 f c = o Ò 5ha*|�=m 5 f |'= ß�D
wX<8.0Br¢C ~(Z½©q.1+A+ Q <8!q0LR20LKy"s<'wn.1+-DJ0U:�+A&�K1Do}802H8+-Df.10;DJ+
KJ<sKMxz<�KM"�`_+-Df<'wo+Av�KJ+A.1&($'R20LKJ0L+-DAZ½©h02.IDJKtR2"8�
KJ9�+A.1+n0UD%$�.1+-:�0;DJKt.102!�4�KJ0LH8+�+I�>+-,/KÀ$8D1DJ<�,I0;$'KJ+r:ëx�02Kt9ëwX.1+A+ Q <8!�02RL02KM"8Z���9�+A&p.1+-DJ0U:V+3&�K1D Q 02}8.I$'Kt+n<84�K

c Õ



<'w�<8&�+�,/< Q*Q 4q&�0LKy"ÙKJ9�0;D�9($8D*$p&�+A}�$'Kt02H8+
+/��+-,/K*<8&�KJ9�+
K1$'vs!($8DJ+
<'w�Kt9�0;D*,/< Q�Q 4�&�02KM"�$'&(:�$
`_<�DJ0LKJ0LH8+G+/��+-,/K�<8&*KJ9�+�Ku$'v�!($8DJ+�<'wCKJ9�+�,I< Q*Q 4�&�02KM"�<'wC:�+-DJKJ0L&($'KJ02<8&CZ�)�+-,/<8&(:�R2"�� Q 02}8.I$'KJ0L<8&n<84�K�<'w
,/< Q*Q 4�&�02KM"SBh$'&(:�0L&�KJ<À,/< Q*Q 4�&q0LKM"µ~n+-$8DJ+-D�KJ9�+%,/<8&�}8+-DJKt02<8&f,/<�DJK�!_<8.1&�+�!�"nKJ9�+%:�+AH8+ARL<8`_+A.æBh$'&(:
0 Q `_<�DJ+-D�$'&�$8:�:�02Kt02<8&($'RC,/<8&�}8+-DJKt02<8&Ù,/<�DJKG<8&Ù:�+AH8+ARL<8`_+A.�~(Z��z9�+n<'H8+A.I$'RLRCDJ02}8&
<'w�KJ9�0;D�+Av�`�.1+-D1DJ02<8&
,A$'&�&�<8Kn02&s}8+A&�+A.I$'Rz!_+f+-DJKu$'!qRL0;DJ9�+-:>Z m wt��9�<�xz+AH8+A.-��,/< Q*Q 4�&�02KM"�B�0UD�4�&(:�+A.1`_<8`�4�R;$'Kt+-:p$'&(:ý~p0UD
<'H8+3.1`_<8`�4�R;$'KJ+r:�wX.1< Q KJ9�+A02.@:�+AH8+ARL<8`_+A.IDAB�`_<802&|Kz<'w�H~0L+Ax���<'H8+A.I$'RLR_+/��,I02+A&(,/"�,/<84�R;:*!(+�02&(,/.1+r$8DJ+-:*0êw
Q <8.1+�02&(:�02H�0;:�4($'R;D_xz<84�R;: Q 0L}8.I$'KJ+�KJ<%,/< Q�Q 4�&�02KM"�BJZ��z9($'Kh0;DA��0êw(,/< Q�Q 4�&�02KM"�B_0UD\4�&_:�+A.1`(<8`�4qRU$'KJ+-:
$'&(:-~f0;DG<�H8+A.1`_<8`�4�R;$'Kt+-:�wX.1< Q Kt9q+302.@:V+3H8+AR2<8`(+A.IDAB�`_<80L&�KG<'wÎH~0L+Ax�Kt9q+�KMxz<f,/< Q*Q 4�&q0LKJ0L+-Dz$'.1+n$'RUDJ<
4�&(:V+3.1`_<8`�4�R;$'KJ+r:n$'&_:n<'H8+3.1`_<8`�4�R;$'KJ+r:�.1+-DJ`_+-,IKJ02H8+3R2"�wX.1< Q KJ9�+�`_<80L&�K�<'w>H�02+Ax�<'w�KJ9�+ Q +AKJ.1<8`(<8R202Ku$'&
$'.1+-$o$8DG$oxG9�<8R2+�Z

÷�j��d]��_g-²2i-²;�´�! �èLæ�ÞXö�ßtÐ^ã�û'àMâ8äÖä>Þ7ã'ç~ß1å�Ü;Ý�ÞÖö�ß�Þ õ âoèJâ��-�oí�Ý�Ü;ÞÑÜÑß1å�ã8à1ß@é8Ü "�ßIà1ßIÝqÞQí {Nc�¢Cs{ | í�æIâ8à B	¢C^~ í
ÞÖö�ß�Ý�â8ÝÉîtèJâAâ}ÐVß/àMã�ÞÑÜ;ì8ßfß��rí|Ü;äêÜXîAàIÜ;í\� ã8äXäòâ-èJã8ÞÑÜ;â8ÝpâJæ õ â8à>��ßIàTå�Ü2åÀÜ;Ý´ß:ú èrÜÑßIÝ�Þ2ï
÷�j��\�(ønN H�$'R24($'Kt02&�}�KJ9�+�:�+A.102H�$'KJ0LH8+�<'w�Kt9q+�+/��,I02+A&(,/" Q +-$8DJ4�.1+ ü x�02Kt9	.1+-DJ`(+-,/K*Kt<©�#c�$'KfKJ9�+
+-Y84�02R20L!�.1024 Q }80LH8+-D � ü� � c Cs{Nc�or{ | D 5Ña ¶ =

wX<8.AB�Dh~ C c1D1a���Bý¢CÞ~(Z���9�4(DA��Kt9�+�$'R2R2<|,A$'Kt02<8&�<'w%xz<8.1�8+A.IDn0;Do02&�+/��,/0L+A&�K�$8D�R2<8&�}�$8DoKJ9�+
KMxz<
,/< Q*Q 4�&�02KJ0L+-Dh,19�<~<�DJ+@:�0ê�>+3.1+A&�Kh`($�"�.1<8R2R�K1$'�8+rDA�\{ c ¢Cs{}|-Z�­G&f0L& ñ(<�x�<'wCxz<8.1�8+3.ID\02&�Kt<n,/< Q�Q 4�&�02KM"�B
$'&(:�<84�Kh<'w�,/< Q*Q 4q&�0LKy"æ~�02&(,/.1+-$8DJ+rD´Kt9q+�K1$'v�!($8DJ+�<'wC,I< Q*Q 4�&�02KM"�BtBEDh:�+AH8+ARL<8`_+A.�$'&(:�.1+-:�4(,/+-D\Kt9($'K
<'w�9�0;D�,/< Q `(+AKJ0LKJ<8.-Z�FG&�R2+rD1D�Kt9q+rDJ+�KMxz<*+/��+-,/K1D@,A$'&(,/+ARC<84qK�02&
+rY^4�02RL02!�.1024 Q ��KJ9�+�&�<8& O ,/<�<8`_+3.I$'KJ02H8+
$'R2RL<�,3$'KJ02<8&�<'w�xz<8.1�8+A.ID�<�H8+A.GKt9�+ Q +AKJ.1<8`(<8R202Ku$'&
$'.1+-$n0;Dz02&�+/��,/02+A&|KAZ

#�4�.�.1+-DJ4�R2K1D�DJK1$'Kt+-:*02&f¾�.1<8`_<�DJ02Kt02<8&(D�c O7¶ DJ9�<'x�Kt9_$'KzKu$'v~+rDz$'&_:o`q4�!�R20U,GDJ`(+A&(:�02&�} Q 0L}89�K�&�<8K
$'R2x�$-"�D�!_+o02&�+/��,/0L+A&�KtR2"fR2<�x½$8D Q <�DJK�<'w�KJ9�+oK1$'vñ,/< Q `_+3KJ02Kt02<8&pRL02Kt+A.I$'KJ4�.1+�`�.1+-:�0U,/K1DAZ���9�02R2+nKt9�0;D
0;D�0L&(:V+3+-:pKJ.14�+*wX<8.nKJ9�+f`_$-"~.1<8RLR�Ku$'vp.I$'KJ+�$'&(:p`q4�!�R20U,�02&�`�4�K1D�RL+AH8+AR;DA�hKt9�+�DJKu$'&(:q$'.I:�`q.1+r:V0U,/KJ0L<8&
Q 0L}89�K%&q<8K�$'`�`�R2"
Kt<
KJ9�+*`�.1<8`_+A.1KM"�K1$'vp.I$'Kt+*$'&(:�`�4�!�R20;,n}8<�<�:�D�RL+AH8+ARUDAZ m w@$'K�RL+-$8DJK�<8&�+o<'w�KJ9�+
,/< Q*Q 4�&�02KJ0L+-D_0;DC<'H8+A.1`(<8`q4�RU$'KJ+-:>�AKJ9�+�`q.1<8`(+A.1KM"%K1$'v�.I$'Kt+�0UD´}8<80L&q}@KJ<�!(+z02&�+/��,/0L+A&�KtR2"�9�02}89À$'&(:�KJ9�+
`�4�!qRL0;,z}8<~<|:�D�R2+AH8+3R_KJ<�<nR2<�x	0L&*KJ9�+%&�+A02}89|!_<84�.102&�}%,/< Q�Q 4�&�02KM"8ZC6
<8.1+A<'H8+A.-�80òwC!_<8KJ9�,/< Q�Q 4�&�02Kt02+-D
$'.1+%<'H8+A.1`(<8`�4qRU$'KJ+-:>��KJ9�+A&
KJ9�+�`q.1<8`(+A.1KM"*K1$'vf.I$'Kt+-D�$'.1+%}8<802&�}oKJ<*!(+�KJ<�<f9�02}89�$'&(:�`q4�!�R20U,G}8<�<�:�D

c ·



R2+3H8+AR;DzKJ<�<*R2<�x�02&�!_<8Kt9�,/< Q*Q 4q&�0LKJ02+rDAZ

?>Â:?>Â�Å k\[	±À�´£^]� 8i-²2i-²;�´�s¼ ²2i#_C��`>i�±n�>£�£X`>ir²Ö�>¢
��9q+3&�xz<8.1�8+3.ID�$'.1+Ú,/<8&(DJKJ.I$'02&�+-:�KJ<�xz<8.1��0L&�Kt9�+A02.n.1+-DJ0U:�+A&�KJ0U$'R�,/< Q*Q 4q&�0LKy"Ù5 wX<8.o02&(DJK1$'&(,/+

!�"
H8+A.1"�9�02}89�KJ.I$'&(DJ`_<8.1Ku$'KJ02<8&Ù,/<�DJKuD/=GKt9�+�+-Y84�02RL02!�.1024 Q $'RLR2<|,A$'KJ0L<8&�<'w�.1+rDJ0;:�+A&�KuD OIèAí\��O xz<8.J�8+3.ID�0UD
,19_$'.I$8,IKJ+A.10UDJ+-:*!�"

  5!� ô or{ ô D!v yô D f ô =KC   5!� E or{ E Dhv yE D f E =nD 5Ña8þ~=

x�9q0U,T9
0UDGKJ9�+ÀD1$ Q +n$8D N YqZn5 Ï =z02&
Kt9�+n+-Y^4�0LR202!�.10L4 Q xG0LKJ9Ù,/< Q*Q 4qKt02&�}�Zz�z9�+n$'!_<�H8+�+-Y84�02RL02!�.1024 Q
,/<8&(:�02Kt02<8&Ù$'R2<8&�}fxG0LKJ9 N YqZ�51c ¶ =@:�+AKJ+A. Q 02&�+nKJ9�+*+-Y84�02RL02!�.1024 Q $'R2RL<�,A$'Kt02<8&p<'wØ02&(:�02H�0;:�4($'R;D�$8,I.1<�D1D
,/< Q*Q 4�&�02KJ0L+-D�$8Dn$*wX4q&(,/Kt02<8&p<'w�Kt9�+*`�4q!�RL0;,�`_<8RL0;,/"�02&ÙKJ9�+*KMxz<
,/< Q�Q 4�&�02Kt02+-D%$8,A,/<8.I:�0L&q}fKt<
KJ9�+
wX<8R2RL<'x�02&�}n+Av�`�.1+-D1DJ02<8&

a c Cza c 5Qw ô D f ô D�{ ô D}� ô D�w E D f E D�{ E D�� E =nD 5Ña Õ =

x�9q+3.1+ ³ a c³ w2| ´ � b wX<8. B�Cl~
u�b wX<8. B�¢Cl~ D ³ a c³ f |

´ u«b wX<8. BtCr~
� b wX<8. B	¢Cr~ D 5Ña · =

³ a c³ {}| ´ � b wX<8. B�C¶~
u�b wX<8. B�¢C¶~ D ³ a c³ �R| ´ u�b wX<8. B�Cl~

� b wX<8. B�¢Cl~ � 5Ña Ï =

�z9q+�:�+AH8+ARL<8`_+A.RBJB]DG<8`�KJ0 Q 0;D1$'KJ0L<8&f`q.1<8!�RL+ Q KJ9�+A&�!_+-,I< Q +-D

Q $'vÔ �QÕ×Ö>�hÕªØ2�!Õ � � w c �z5�v c = j { c a c�j^Ù�c o f c:Ò 5ha c =po¶� c D
x�02KJ9 Ù�c C � c 5!a c D}� c =�o²� có 5!a c D}� c =2a c �´wX<8.�B	C c1Dua�Z��z9�+n<8`�KJ0 Q $'R�,T9�<80U,/+-D�<'w�w c D f c Dp{ c $'&(:� c $'.1+�KJ9�+A&
,19($'.I$8,/KJ+3.10;DJ+-:*!�"*Kt9�+�wX<8R2RL<'x�02&�}�Ê(.IDJK O <8.I:�+A.Ø,/<8&(:�02KJ0L<8&(DAS

�Ø5�v c = j w c ³ �³ v c ³ v c³ w c jÞÝ w c ³ �³ v c ³ v c³ a c o f c:Ò � 5!a c =Qß ³ a c³ w c j { c ³ a c³ w c or� có�ó ³ a c³ w c a c C�b\D 5Ña ¸ =

Ý w c ³ �³ v c ³ v c³ a c o f cQÒ � 5!a c =Pß ³ a c³ f c o Ò 5!a c = j { c ³ a c³ f c o�� có�ó ³ a c³ f c a c C�b\D 5Ñ¹8b~=

Ý w c ³ �³ v c ³ vdc³ a c o f cQÒ � 5!a c = ß ³ a-c³ { c j a c�j { c ³ a-c³ { c o�� có�ó ³ a-c³ { c a c C�b\D 5Ñ¹�c�=

c Ï



Ý w c ³ �³ v c ³ vdc³ a c o f c:Ò � 5ha c =Pß ³ a-c³ � c j { c ³ a-c³ � c j � c� o�� có	ó a c ³ a-c³ � c or� có � a c o�c�C b � 5Ñ¹8a~=

�z9q+@+-Y^4($'Kt02<8&(D�:�+-D1,/.10L!�02&�}%KJ9�+�+-Y84�02R20L!�.1024 Q ,19�<80;,/+-D�<'wpw c � f c RL<~<8��DJ0 Q 0LR;$'.�KJ<nKt9�+�<8&�+-DP<8!�K1$'0L&�+-:
02&�KJ9�+p,3$8DJ+�x�9�+A&�xz<8.1�8+A.ID*$'.1+Ù$'R2RL<'xz+-:�KJ<�,I< Q*Q 4�Kt+
KJ<�Kt9�+A02.�xz<8.1�~`�R;$8,I+8ZÒ��9�+�&q+r,/+-D1D1$'.1"
,/<8&(:�02Kt02<8&(D�KJ9($'K�9_$-H8+%KJ<*!(+nD1$'KJ0UDyÊ(+-:�!�"°w c $'&(: f c 02&
KJ9�+%&�<f,/< Q*Q 4�KJ0L&q}o,3$8DJ+�:�0ò�>+A.zwX.1< Q KJ9�+
<8&�+-D�:�+A.10LH8+-:
+-$'.1R20L+A.�<8&�R2"
Kt9�.1<84q}89�KJ9�+*+I�>+-,/KuD�KJ9�+-DJ+�,T9�<80U,/+-D�9($-H8+�<8&p.1+3&�K1D�$'&_:
`($�"�.1<8R2RhKu$'v
.1+AH8+A&|4q+�Z m &fKJ9�+�,A$8DJ+�x�02KJ9�,/< Q�Q 4�KJ0L&�}�KJ9�+�,19q<80U,/+�<'whKt9q+%`�.1<8`_+3.1Ky"nKu$'v*.I$'KJ+�$'&_:*`�4�!�R20;,z}8<�<�:�D
R2+3H8+AR�:�<~+rD�&�<8K�9($-H8+o$'&�"�+/��+-,/K%<8&
KJ9�+o.1+A&�KuDGKJ9�+�:V+3H8+AR2<8`(+A.%,A$'&Ù,/<8R2RL+-,/K3Z µ <�xz+AH8+A.-�_x�9�+A&�KJ9�+
.1+-DJ0U:V+3&�K1D�$'.1+�wX<8.I,I+-:ëKt<�xz<8.1��02&�KJ9�+A02.�,/< Q�Q 4�&�02KM"f<'wz.1+-DJ0U:�+A&(,/+*5X0ÑZ[+�Z2�>KJ9�+�,/< Q*Q 4qKt02&�}f,/<�DJK%0UD
KJ<�<%9�02}89>=_Kt9�+�:V+3H8+AR2<8`(+A.�,A$'&�,/<8R2RL+-,/Kh.1+3&�K1D><8&�R2"�wX.1< Q 9�0;DC<'x�&n.1+-DJ0;:�+A&�KuDAZC��9�+z:�+AH8+3R2<8`_+3.�,A$'&�&�<8K
0 Q `_<�DJ+zKJ<�<n9�02}89f$%K1$'vn.I$'Kt+�!_+-,3$'4_DJ+�02&�$8:�:�02KJ0L<8&�Kt<n<84�K OÑQ 0L}8.I$'KJ0L<8&nKJ9�0;D�$'R;DJ<�.1+r:V4(,/+rDÎ9�0UDÎ.1+3&�K1DAZ
m &�Kt9�+n&q<�,/< Q�Q 4�KJ0L&�}*,A$8DJ+nKt9�+o:V+3H8+AR2<8`(+A.%0;D%$'R;DJ<*.1+rDJKJ.10;,IKJ+-:
02&
9�0;D@,T9�<80;,I+n<'wKw c !�"�KJ9�+n+/��+-,/K
KJ9�0UD�9($8DG<8&�9�0;DG`($-"~.1<8RLR\Ku$'v�.1+AH8+A&|4q+rDAZ��z9q+n<84�K OÑQ 02}8.I$'Kt02<8&ñ,A$'4(DJ+-:ë!|"�$'&�02&(,/.1+r$8DJ+-:�`�.1<8`_+A.1KM"
K1$'vÙxz<8.1��D�Kt<�.1+-:�4(,/+oKJ9�+-DJ+f.1+AH8+A&|4q+rD�$8D�&�<'xÛ$'&�<84qK OÑQ 0L}8.I$'KJ02<8&Ù<'w�.1+-DJ0;:�+A&�KuD�$'RUDJ< Q +-$'&(D�$'&
<84�K OÑQ 02}8.I$'KJ0L<8&f<'whxz<8.1�8+A.IDAZ

��9q+3&�,/< Q*Q 4�KJ02&�}�!_+3Kyxz+3+A&ð,/< Q*Q 4q&�0LKJ02+rDÚ0UD�&�<8K
$'RLR2<�xz+-:>�GKJ9�+�:�+AH8+3R2<8`_+3.IDABG,19�<80;,/+rD�<'w
`($�"�.1<8R2R�K1$'v�+-D�$'&(:�`�4�!qRL0;,z02&�`�4�K1Dz$'R;DJ<o$���+-,/KzKt9q+%`�.1<8`_+3.1Ky"oK1$'v�!_$8DJ+�$'&_:fKJ9�+%,/<8&�}8+-DJKt02<8&�,/<�DJKuDAZ
�z9q0UD�0;DzDJ<���!_+-,A$'4(DJ+�&�<�x	xz<8.1�8+A.ID�$'.1+%$'RUDJ<n.1+-DJ0;:�+A&|K1DP<'w�KJ9�+%,I< Q*Q 4�&�02KM"8Z�)�<��~<8&fKJ9�+%<8&�+�9($'&_:>�
$
9q0L}89�+A.�`($-"~.1<8RLR�K1$'v�.I$'Kt+�0L&(:V4(,/+rD�<84�K O7Q 02}8.I$'Kt02<8&p<'w%0L&(:V0LH~0U:�4_$'RUDA�\.1+-:�4(,/0L&q}
Kt9�+
:�+AH8+ARL<8`_+A.-B]D
`�.1<8`_+A.1KM"fK1$'v
!($8DJ+8Z%#�&
Kt9q+n<8Kt9�+A.%9_$'&(:>��<84qK OÑQ 0L}8.I$'KJ02<8&�.1+-:�4(,/+-DGKt9q+o,I<8&q}8+rDJKJ02<8&�,I<�DJKGwX<8.%KJ9�+
:�+AH8+ARL<8`_+A.-Znª�+A`(+A&(:�02&�}f<8&pxG9�0U,T9�<'wzKt9q+rDJ+�+/��+-,/KÀ:V< Q 02&($'KJ+-D�02&p+-Y84�02RL02!�.1024 Q ��KJ9�+o`_$-"~.1<8RLR\Ku$'v
.I$'KJ+�0;Dh9�02}89�+A.�<8.PRL<'xz+A.�0L&�Kt9q+�&�<�,/< Q*Q 4qKt02&�}%,A$8DJ+�,I< Q `($'.1+-:�KJ<�KJ9�+�,3$8DJ+Gx�02Kt9q<84�K�,I< Q*Q 4�Kt02&�}�Z
�z9q+ÚD1$ Q +*$'.1}84 Q +3&�KA�C$'`�`�R202+rD�KJ<�KJ9�+*`�4�!�R20U,�0L&q`�4�K1D%R2+AH8+3RÑZ���9�+f,19�<80;,/+*<'w�`�4�!�R20U,�0L&q`�4�K1D%&�<8K
<8&�R2"Ù$��>+-,IK1D Q 02}8.I$'Kt02<8&p<'w@xz<8.1�8+A.ID�!�4�Kn$'RUDJ< Q 02}8.I$'Kt02<8&p<'w�.1+rDJ0;:�+A&�KuD�$8D�KJ9�+-DJ+fKMxz<
}8.1<84�`(D�<'w
02&(:�02H�0;:�4($'R;D%&�<'xÛ,/<802&(,/0U:V+�Zp­G}�$'0L&\�hKt9�+�+rY^4�02RL02!�.1024 Q R2+AH8+3Rz<'w�`�4�!�R20;,o02&�`�4qKuDn,A$'&�!(+fR2<'xz+3.n<8.
9�02}89�+A.zKt9_$'&
0L&�Kt9q+�,A$8DJ+�xG9�+A&ñ,/< Q*Q 4�KJ02&�}n0UDG$'RLR2<'xz+r:´Z

N H�$'RL4_$'Kt02&�} N Y�DAZ 5Ña ¸ =u�n5Ñ¹8b~=u�n5Ñ¹�c�=1�%$'&(:�5Ñ¹8a~=�$'KfKJ9�+�+-Y^4�0LR202!�.10L4 Q H�$'R24�+-D*<'wSw c $'&_: f c
<8!�K1$'0L&q+r:�02&�KJ9�+n,3$8DJ+�x�02Kt9�,/< Q*Q 4�KJ02&�}À$'R2R2<�x�4(D�Kt<fDJK1$'Kt+�Kt9q+%wX<8R2RL<'x�02&�}n.1+-DJ4�R2K3Z

c ¸



÷�j��d]��_g-²2i-²;�´��#
Î�ï � ö�ß%â}Ð(ÞÑÜ:��ã8äCÞÑã'çoàMã8ÞJß w c Ü2å%ö�Üòá'ö�ßIà�Ü;Ý�ÞÖö�ß�èJã'å-ß õ Ü;ÞXö
èJâ��x�oí�ÞÑÜ;Ý�á*ÞÖö�ã8Ý
Ü;Ý�ÞÖö�ß�èJã'å-ß õ Ü;ÞÖö�Ý�â

èJâ��x��í�Þ7Ü;Ý~áHï
��ï � ö�ßzâ}Ð(ÞÑÜ:�oã8ä_ä;ßIì^ßIä�âJæ�Ð(íVîräòÜXèzá8âAâAé'åKÐ(àMâ8ì-Ü2åIÜ;â8Ý f c Ü2å�äêâ õ ßIà�Ü;Ý�ÞXö�ß�èJã'å-ß õ Ü;ÞÖö�èJâ��-�oí�ÞÑÜ;Ý�ánÞÖö�ã8Ý
Ü;Ý�ÞÖö�ßnèJã'å-ß õ Ü;ÞXö�Ý�â�èJâ��x��í�Þ7Ü;Ý~áHï
�z9q+n0L&�KJ4�0LKJ02<8&
wX<8.%KJ9�0;D�.1+-DJ4�RLK�0;D%KJ9�+�wX<8R2RL<'x�02&�}�Z�­@D�xz+oD1$�xð+-$'.1R20L+A.%xG9�+A&�R;$'!(<84�.�0UD�0 Q*Q <8!�0LR2+
KJ9�+À,/< Q*Q 4q&�0LKy"�:�+AH8+ARL<8`_+A.�0UDG,I<8&_DJKt.I$'02&�+-:f02&
.I$'0;DJ0L&�}nKJ9�+�Ku$'v�.I$'KJ+�KJ<�<*9�02}89
!�"�KJ9�+n+/�>+r,/KGKt9�0;D
9($8D*<8&	Kt9q+
.1+3&�K1D�9�+�0;D*$'!�RL+
KJ<�+3v~Kt.I$8,/KAZ ¨�9�<~<�DJ0L&�}pKJ<�<�9�02}89�$pK1$'v�.I$'Kt+
02&(:�4_,I+-D*$'&�<84qK O
Q 0L}8.I$'KJ02<8&�<'w%.1+rDJ0;:�+A&�KuD�xG9�0;,19�0L&�Kt4q.1&s9($8D�$
&�+A}�$'KJ0LH8+�+/��+-,/Ko<8&�.1+A&�K1DAZ m &sKJ9�+�+-Y84�02RL02!�.1024 Q
x�02KJ9�<84�K@,/< Q*Q 4qKt02&�}oKJ9�+o:�+AH8+AR2<8`(+A.%:�<�+-DG&�<8K�w7$8,I+oDJ4_,19�$*,/<8&(DJKt.I$'02&�K3Z m &
Kt9q+nRU$'KJKt+A.%,A$8DJ+8�(KJ9�+
:�+AH8+ARL<8`_+A.�,3$'&n.I$'0;DJ+�Kt9�+zK1$'v�.I$'Kt+�x�02Kt9q<84�Kh.1+r:V4(,/0L&�}G9�0;DC.1+A&�K1DC$8D\Kt9q+rDJ+z&q<@R2<8&�}8+A.�:�+A`(+A&(:�<8&nKJ9�+
+-Y84�02R20L!�.1024 Q &�4 Q !(+A.�<'wC.1+rDJ0;:�+A&�KuDAZP)�0 Q 0LR;$'.1RL"8��DJK1$'.1KJ0L&�}�wX.1< Q Kt9q+%+-Y84�02RL02!�.1024 Q x�02KJ9ñ,/< Q*Q 4�KJ02&�}
H�$'R24�+-D�<'wpw>c($'&(: f cÑ�|:�+AH8+AR2<8`(+A.�B>9($8D�$'&*0L&(,/+A&�Kt02H8+zKJ<n0L&(,/.1+-$8DJ+ f c�$8DPKt9�0;D�$'KtKJ.I$8,/KuD Q <8.1+�xz<8.1�8+A.ID
02&|KJ<oKJ9�+n,/< Q�Q 4�&�02KM"�$'&_:f$'RLR2<'x@DzKJ9�+n:�+AH8+ARL<8`_+A.zKt<*+Av�KJ.I$8,/K Q <8.1+�.1+A&�KuDAZ

N ��,/02+A&(,/"

m &�<8.I:V+3.�KJ<�+Av|$ Q 02&�+f+/��,I02+A&(,/"�`�.1<8`_+A.1Kt02+-D�<'w�Kt9q+f+-Y84�02RL02!�.1024 Q xG0LKJ9�<84�Kn,/< Q*Q 4�KJ0L&q}�xz+
&�<'x�0L&�KJ.1<|:�4(,/+%$'&�+I��,/02+3&_,I" Q +-$8DJ4�.1+%$'&($'R2<8}8<84(D�KJ<*Kt9�+�<8&�+�:V+IÊ_&�+-:f02&�KJ9�+�`�.1+AH�02<84(DzDJ+-,/Kt02<8&

ü C�a ô   5h� ô or{ ô D!v yô D f ô = j a E   5h� E oX{ E D!v yE D f E =j �h5�v ô = j �h5�v E = j Ú ô j Ú E D
x�9q+3.1+   5h� c oX{ c D!vdyc D f c =¥Cs� có 5ha c D}� c =Uo0vdyc e\5�vdyc = jlk 5he\5�vdyc =t= jrm 5 f c =1�7BtC c1D1a����h5�v c =1��B�C c1D1a
$'.1+nKJ9�+o`�.1<'Ê_KuD�<'wzKJ9�+o9�<84_DJ0L&�}*`�.1<�:�4(,/+A.%02&Ù,/< Q*Q 4�&�02KM"§BJ�h$'&(:�Ú c C Q $'v%$&w c �z5�v c = j { c a c7j
Ù*c o f c:Ò 5!a c =�o²� c�& ��B	C c1D1af0;D�:V+3H8+AR2<8`(+A.�BJBED%`_$-"8<'��Zoª�0ê��+A.1+A&�Kt0;$'KJ0L&�} ü x�02Kt9p.1+-DJ`(+-,/K%KJ<0w c �
f c ��{ c ��$'&_:X� c $'&(:ë+3H'$'RL4($'KJ02&�}ñ$'K�Kt9�+ ÿ $8DJ9Ù+-Y^4�0LR202!�.10L4 Q H�$'R24�+-D�<'wzKt9q+rDJ+�H�$'.10;$'!�RL+-D�}802H8+-D%KJ9�+
wX<8R2RL<'x�02&�}n+Av�`�.1+-D1DJ02<8&(D� ü� w c C o��z5�v c =po Ý w3| ³ �³ v\| ³ v\|³ a*| o f | Ò � 5!a*|-= ß ³ a c³ w c or{�| ³ a c³ w c j � có�ó ³ a c³ w c a c D 5Ñ¹8¹~=

a8b



� ü� f c Csa cám � 5 f c =�o Ý w2| ³ �³ v\| ³ v |³ a*| o f | Ò � 5ha*|'=Pß ³ a-c³ f c oX{}| ³ a-c³ f c j � có�ó ³ a-c³ f c a c D 5Ñ¹ ¶ =� ü� { c C o Ý w2| ³ �³ v\| ³ v |³ a*| o f | Ò � 5ha*|�=Qß ³ a-c³ { c j {}| ³ a |³ { c j � có	ó ³ a-c³ { c a c D 5Ñ¹8þ~=� ü� � c C o Ý w3| ³ �³ v\| ³ v |³ a*| o f | Ò � 5!a*|�=Pß ³ a-c³ � c j {}| ³ a |³ � c j � có	ó ³ a-c³ � c a c2� 5Ñ¹ Õ =

�p+f,3$'&�DJ+3+�wX.1< Q Kt9�+f$'!_<�H8+*+-Y84_$'Kt02<8&(D�Kt9($'Kn`q4�!�R20U,�`_<8RL0;,/"p0UD�0L&q+I��,/02+3&�K%xG0LKJ9�KJ9�+*+/��,/02+A&(,/"
,/.10LKJ+A.10L<8&pxz+�:V+IÊ_&�+-:>Z���9�+*.1+r$8DJ<8&p0;D�Kt9_$'Kn+r$8,T9s:�+AH8+ARL<8`_+A.-��$8,/Kt02&�}
02&(:�+A`(+A&(:V+3&�KJRL"8�h:�<�+-D�&�<8K
K1$'�8+�02&�Kt<�$8,A,/<84�&�KnKt9q+f+/��+-,/KuD�<'w�9�0UD�,19�<80;,/+-D�<8&s9�0;Dn,/< Q `(+AKJ0LKJ<8.-B]D�`($�"8<'�Î�hKJ9�+f4�KJ02RL02KM"p<'w%9�0UD
.1+-DJ0U:V+3&�K1DA�|$'&_:fKJ9�+%`�.1<'Ê_KuD�<'w�KJ9�+�9q<84(DJ0L&q}n`�.1<|:�4_,I+A.z02&
9�0;Dz,I< Q*Q 4�&�02KM"8Z

¨�< Q `($'.102&�} N Y~D%5Ñ¹8¹~=u�\57¹ ¶ =�x�02Kt9�KJ9�+%+/��,I02+A&(,/"f,I<8&_:�0LKJ02<8&(D�xz+%<8!�K1$'0L&q+r:�02&�KJ9�+�,A$8DJ+%xG0LKJ9
,/< Q*Q 4�KJ0L&q}�� N Y�D�5uc ¸ =z$'&(:�5Ña8b~=1��"�02+ARU:qDzKJ9�+%wX<8R2R2<�xG0L&�}n.1+-DJ4�R2KAZ

÷�j��d]��_g-²2i-²;�´�(' � ö�ß%ß:ú�èAÜÑßIÝ�ÞÉÐ(àMâ}Ð�ßIà/Þ!ûoÞÑã'çÀàyã8Þtß>í w c í�Ü2åGö�Üòá'ö�ßIà�Ü;Ý�ÞXö�ßGÝ�â�èJâ��-�oí�ÞÑÜ;Ý�áoèJã'å-ß%ÞÖö�ã8Ý
Ü;ÝfÞÖö�ß@èJâ��-�oí�ÞÑÜ;Ý�áoèJã'å-ßðï � ö�ß%ß:ú�èAÜÑßIÝ�Þhä;ß/ì8ßIä�âJæ�Ð(í�îAäòÜXè�á8âAâ3é'å�í f c í�Ü2å�äêâ õ ßIà�Ü;Ý�ÞÖö�ß�Ý�âoèJâ��-�oí�ÞÑÜ;Ý�á
èJã'å-ßnÞÖö�ã8Ý�Ü;Ý�ÞÖö�ßnèJâ��x�oí�ÞÑÜ;Ý�á�èJã'å-ßðï
��9q+3KJ9�+A.�Kt9�+G+/��,/02+A&|Kh`($�"�.1<8R2R�K1$'vo.I$'KJ+@$'&_:nKJ9�+�+/��,/0L+A&�Kh`�4�!�R20U,�02&�`�4qKuD\R2+3H8+AR�0;DP9�0L}89q+3.h<8.�R2<'xz+3.
02&
Kt9�+�&�<f,/< Q*Q 4�KJ0L&q}o,3$8DJ+n$8Dz<8`q`(<�DJ+-:�Kt<fKJ9�+n,A$8DJ+�xG0LKJ9�,/< Q�Q 4�KJ0L&�}o:V+3`_+A&(:�D�0UD�$ Q !q0L}84�<84_DAZ
�z9q+3.1+�0;D*<8&�+�0L&(DJK1$'&(,/+�0L&	x�9�0;,19�xz+�,A$'&C�z9�<'xz+AH8+3.-� Q $'�8+�$'&�4�&($ Q !q0L}84�<84_D%`�.1+-:�0;,/Kt02<8&CZ m w
,/< Q*Q 4�&�02KM"S~*0;D�4q&(:�+A.1`(<8`q4�RU$'KJ+-:�wX.1< Q 0LK1D�:�+AH8+3R2<8`_+3.�`_<80L&�KG<'wÎH~0L+Ax��(KJ9�+n+/��,/0L+A&�Kz`($�"�.1<8R2R>Ku$'v
.I$'KJ+n0L&�,/< Q*Q 4�&q0LKM"AB�0;DG9�0L}89q+3.�02&
Kt9q+n&�<�,/< Q*Q 4�KJ0L&q}o,3$8DJ+8Z%��9|4_DA��0òwØ,/< Q*Q 4q&�0LKy"�~�0UD�4�&(:�+A. O
`_<8`�4�R;$'Kt+-:>�q+I��,/02+3&_,I"
,/<84�R;:�!(+n02&(,/.1+-$8DJ+r:�0êw Q <8.1+�0L&(:V0LH~0U:�4_$'RUD Q 02}8.I$'Kt+�0L&�KJ<fKJ9�0UD�,/< Q*Q 4�&q0LKM"8Z
­ R2<�xz+A.n`($�"�.1<8R2R�Ku$'vp.I$'KJ+f0L&�,/< Q*Q 4�&�02KM"�B�xz<84qRU:pDJ+A.1H8+fKJ9�0UD�`q4�.1`(<�DJ+8Z�­GR;DJ<���0êw�,/< Q*Q 4�&q0LKM"
~�0UD�4�&_:�+A.1`(<8`�4qRU$'KJ+-:
wX.1< Q 0LK1Do:V+3H8+AR2<8`(+A.n`_<80L&�K�<'w@H~0L+Ax��hKJ9�+f+/��,/0L+A&�K�`�4�!�R20U,�02&�`�4�K1D�RL+AH8+ARz0UD
R2<�xz+A.%02&pKt9�+*&�<
,/< Q*Q 4�KJ0L&q}Ú,A$8DJ+8Z���9�+A&s,/< Q*Q 4�&q0LKM"-~
0UD�4�&(:V+3.1`_<8`�4�R;$'KJ+r:
$�R2<'xz+3.�RL+AH8+AR�<'w
`�4�!qRL0;,�02&�`�4qKuD\02&�,/< Q*Q 4�&�02KM"�B_02&(:�4(,/+-D Q <8.1+�.1+-DJ0U:V+3&�K1D>KJ< Q 02}8.I$'Kt+�KJ<�,/< Q�Q 4�&�02KM"�~_�'0L&(,/.1+-$8DJ02&�}
<'H8+3.I$'R2R_+I��,/02+3&_,I"8Z

�z9q+%&�+Av�KG`�.1<8`(<�DJ02KJ0L<8&f0;DzKJ9�+n$'&($'R2<8}84�+%<'w�¾�.1<8`_<�DJ02Kt02<8&�þn02&�Kt9�+�`�.1+AH�02<84(DzDJ+-,/Kt02<8&CZ

a�c



÷�j��d]��_g-²2i-²;�´�*) � ö�ßfã8äÖäòâ-èJã8Þ7Ü;â8Ý�âJæ
à1ß1åIÜ;é�ßIÝqÞXå�îJèAí\�xî õ â8à>��ßIàTå�Ü2å�Ü;Ý>ß:ú�èAÜÑßIÝqÞ�æIàMâ�� ÞÖö�ßâÐ^â8Ü;ÝqÞnâJæ
ì-ÜÑß õ âJæÀÞÖö�ß���ßIÞÑàMâ}Ð�â8äòÜ;ÞÑã8Ý�ã8à1ßMã�ã'åÀã õ ö�â8ä;ßðï
÷�j��\�(ø ª�0ò�>+A.1+A&|KJ0;$'Kt02&�}fKJ9�+*+/��,/02+A&(,/" Q +-$8DJ4�.1+8� ü �h$'&(:�+AH�$'RL4_$'Kt02&�}
$'K�KJ9�+*+-Y84�02RL02!�.1024 Q }802H8+rD
4(D�Kt9�+�wX<8R2RL<'x�02&�}n+Av�`�.1+-D1DJ02<8&� ü� a c C Ý w c ³ �³ v c ³ v c³ a c o f cáÒ � 5!a c = j { c ßxo Ý w2| ³ �³ v\| ³ v\|³ a*| o f | Ò � 5ha*|�= j {�|>ß

C Ë Ò 5ha c =±o Ò 5!a*|-=ÑÐ j c� �«� có	ó a cám � 5 f c =�or� |ó	ó a*| m � 5 f |�=���D
x�9q0U,T9�KJ+ARLR;D�4(DPKt9_$'KØ,/< Q*Q 4�&q0LKM"SB\0UD�+A02Kt9q+3.z4q&(:�+A.1`(<8`q4�RU$'KJ+-:�<8.z<�H8+A.1`_<8`�4�R;$'Kt+-:ÀwX.1< Q KJ9�+%DJ<|,/0U$'R
DJK1$'&(:�`_<80L&�KAZ

�z9q+Ú$'!_<'H8+�:�0;D1,/4(D1DJ0L<8&�DJ9q+r:qD%R20L}89�K%<8&pxG9|"p$'RLR2<'x�02&�}f02&(:�02H�0;:�4($'R;D�Kt<�,/< Q*Q 4qKt+nKJ<
Kt9q+302.nxz<8.1�
`�R;$8,/+%0L&�KJ9�+�K1$'v�,/< Q `(+AKJ0LKJ02<8& Q <|:V+3R;D�0;Dz0 Q `_<8.1K1$'&|KAZ�©h02.IDJKtR2"8��+/��,/0L+A&(,/"*.1+-Y84�02.1+-D�Kt9q+�`�.1<8`_+A.1KM"
K1$'v�.I$'KJ+o!_+oR2<�xz+A.�0L&pKJ9�+�,A$8DJ+�x�9�+A&�,/< Q�Q 4�KJ0L&�}*0;D%$'R2RL<'xz+-:>Zn�z9($'K%0;DA�>0êwØKJ9�+ ÿ $8DJ9p`�.1<8`_+A.1KM"
K1$'vÙx�$8D�02&�+/��,/0L+A&�KtR2"
R2<�x���:�+A`($'.1Kt4q.1+rD�wX.1< Q Kt9q+�+/��,/0L+A&�K�`�.1<8`(+A.1KM"�Ku$'vp0;D�RL+-D1DnDJ+AH8+A.1+*0L&�KJ9�+
,/< Q*Q 4�KJ0L&q}@,A$8DJ+zKt9_$'&o02&oKJ9�+z&�<�,/< Q*Q 4�KJ02&�}�<8&�+8ZP)�+-,/<8&(:�R2"��'KJ9�+z+/��,I02+A&�K�R2+AH8+AR|<'w_`�4�!�R20U,P}8<�<�:�D
0;D�9�02}89�+A.�02&*Kt9�+%,/< Q*Q 4�KJ02&�}%,3$8DJ+8Z���9|4_DA�80òw>KJ9�+ ÿ $8DJ9*`�4q!�RL0;,�}8<�<�:�DPRL+AH8+AR(x�$8DÎ0L&�+/��,/0L+A&�KJRL"nR2<�x��
KJ9�+�02&�+/��,/0L+A&(,/"�0UD Q <8.1+�DJ+AH8+A.1+�02&nKt9�+z,/< Q*Q 4�KJ0L&q}�,3$8DJ+8Zh�z9�02.I:�R2"8�A0L&nKJ9�+�&�<@,/< Q*Q 4�KJ02&�}@,A$8DJ+�xz+
,A$'&�&�<�R2<8&�}8+A.@4q&($ Q !�02}84�<84(DJR2"*`�.1+-:�0;,IK�xG9�+AKt9�+A.%KJ9�+�`($-"~.1<8RLR\Ku$'v
.I$'KJ+�$'&_:
KJ9�+o`�4q!�RL0;,�0L&�`q4�KuD
R2+3H8+ARz0;Dn02&�+/��,I02+A&�KtR2"pRL<'xÒ<8.�9�0L}89\��$8Dnxz+�:�0U:�02&sKJ9�+�,/< Q*Q 4�KJ02&�}�,A$8DJ+�Z�©q<84�.1KJ9�R2"��hxG9�02RL+fKJ9�+
02&�+/��,/02+A&(,/"
<'wØxz<8.1�8+A.�$'R2RL<�,A$'Kt02<8&�,3$'&p!_+*+r$8DJ02R2"
+3R20 Q 02&($'KJ+-:
!�"
9($'. Q <8&�0;DJ0L&�}�Kt9q+�`_$-"~.1<8RLR\Ku$'v
.I$'KJ+f0L&�Kt9�+
,/< Q*Q 4�KJ0L&q}ñ,A$8DJ+8�hKt9q0UD�0UD�&�<�RL<8&q}8+3.nKJ9�+�,A$8DJ+fxG9�+A&s,/< Q*Q 4�KJ0L&q}�0;Dn&�<8Ko$'R2R2<�xz+-:>Z
�z9q0UDP0UDPDJ<�!_+-,3$'4_DJ+�xz<8.1�8+A.IDh&�<'x«,/<802&(,/0U:V+�x�02KJ9�.1+-DJ0;:�+A&�KuD�$'&_:o`_$-"~.1<8RLR�K1$'vo9($'. Q <8&�0;D1$'Kt02<8&n:�<�+-D
&�<8KG0L&(:V4(,/+@.1+-DJ0;:�+A&�KuD�KJ<*RL<�,3$'KJ+�+I��,/02+3&�KJRL"8Z

� Â�Å dA@ +
d Æ ú Ç*Ä
Ã ûCd ÅnÃ�Ç�Ä d Ä
È ÃAÄ
Å ¯ Æ-, ± Ç úðú É�Ä
Ã3Å/. ÅnÆ d Ä û10G¯ Æ û
m &�Kt9q0UD�DJ+r,/KJ0L<8&�xz+�+3v�$ Q 0L&�+�KJ9�+f`_<�D1DJ0L!�02R20LKM"p<'w%+ARL0 Q 0L&_$'Kt02&�}
KJ9�+�02&�+/��,/0L+A&(,/02+rD�.1+-DJ4�R2KJ0L&�}

02&sKJ9�+�&�<8& O ,/<�<8`_+3.I$'KJ02H8+f+-Y84�02RL02!�.1024 Q x�02Kt9�KJ9�+�4(DJ+f<'w%KMxz<32ò:�+-,I+A&�KJ.I$'RL0;DJ+-:>BC02&(DJKJ.14 Q +A&|K1DA�\Ku$'v
9($'. Q <8&�0;D1$'Kt02<8&�$'&(:�02&|KJ+A. O ,I< Q*Q 4�&�0LKM"�Kt.I$'&(DywX+A.IDAZo��9�+A.1+�$'.1+*KMxz<
Y84�+-DJKJ0L<8&_D�xz+f$'.1+oKJ.1"�02&�}�KJ<

a8a



$'&(DJxz+A.�0L&*KJ9�0UDzDJ+-,/KJ0L<8&CZ���9�+GÊ(.IDJK�Y^4�+-DJKt02<8&f0;D�xG9�+AKt9�+A.zKJ9�+�KMxz<o:�+AH8+ARL<8`_+A.ID�,A$'&�$'}8.1+A+G!(+AKMxz+A+A&
KJ9�+ Q DJ+AR2H8+-D>KJ<@9_$'. Q <8&q0UDJ+\Kt9�+�K1$'v�.I$'KJ+-DC$'&(:_�-<8.>KJ< Q $'�8+�H8<8RL4q&|K1$'.1"�0L&�KJ+A. O ,/< Q*Q 4q&�0LKÑ"GKt.I$'&(DywX+A.IDAZ
m woDJ<���KJ9�+pDJ+r,/<8&(:�Y^4�+-DJKt02<8&�0;D*x�9q+3KJ9�+A.�Kt9�+-DJ+�KMxz<�02&(DJKt.14 Q +A&�K1D�$'R;DJ<sDJ<8R2H8+
Kt9q+Ù02&�+/��,/0L+A&(,/"
0;D1DJ4�+8Z��p+ñ$'.1+�+ Q `�9($8DJ0;DJ0L&�}�KJ9�+�w7$8,/KoKJ9($'K*xz+�$'.1+�R2<�<8�~0L&q}¬$'K�Kt9q+�2ò:�+-,/+3&�KJ.I$'RL0;DJ+-:>BhDJ<8RL4�KJ02<8&C�
KJ9($'K%0;DA��$�DJ0LKJ4($'KJ0L<8&�x�9�+A.1+nKJ9�+nKMxz<�:�+AH8+AR2<8`(+A.ID%,/<8&(DJ+A&�K�KJ<�9_$'. Q <8&q0UDJ+%KJ9�+A02.%Ku$'v~+-D�$'&(:��-<8.@KJ<
Q $'�8+z0L&�KJ+A. O ,/< Q*Q 4q&�0LKy"�KJ.I$'&(DywX+A.IDCxG0LKJ9�<84�K�$'&|"�+Av�KJ+A.1&($'R�0L&�KJ+3.1H8+A&�KJ0L<8&oDJ4(,T9o$8DhKJ9($'K�<'w�$�,/+3&�KJ.I$'R
}8<'H8+3.1& Q +A&�KAZ

�p+�$'.1+�DJK1$'.1Kt02&�}
xG0LKJ9sKJ9�+�Ku$'vp9($'. Q <8&�0;D1$'KJ0L<8&p0;D1DJ4�+8Z m w�Kt9q+fKMxz<Ù:V+3H8+AR2<8`(+A.IDn$'}8.1+A+-:�KJ<
9($'. Q <8&�0;DJ+�!_<8KJ9�KJ9�+�`($�"�.1<8R2R@$'&_:�`�.1<8`_+A.1KM"sK1$'v�.I$'KJ+���KJ9�+p,I< Q*Q <8&�.I$'KJ+rDÚxz<84�RU:	DJ<8RLH8+
KJ9�+
wX<8R2RL<'x�02&�} Q $'v�0 Q 0UD1$'KJ0L<8&�`�.1<8!�R2+ Q

Q $'vÔ Õ�Ø Ú ô j Ú E D 5Ñ¹ · =

0ÑZÌ+8Z2��KJ9�+À,/< Q*Q <8&�.I$'KJ+-Dzxz<84�R;: Q $'v~0 Q 0;DJ+%KJ9�+Ø{J<802&�Kz`�.1<'Ê(KG<'wÎKJ9�+�KMxz<f:�+AH8+ARL<8`_+A.IDAZ�×>+AKG4(D�Ê(.IDJK
&�<8KJ+nKt9_$'K@KJ9�+A.1+n0;D�&�<f,/< Q�Q <8&
R2+AH8+3R\<'wØKJ9�+n`($�"�.1<8R2R>K1$'v
Kt<fxG9�0;,19
KJ9�+nKMxz<f:�+AH8+ARL<8`_+A.ID�xz<84qRU:
$'}8.1+A+zKt<�9($'. Q <8&�0;DJ+8Z54��z9�+z02&�Kt4�02KJ0L<8&n!_+A9�0L&_:�Kt9�0;Dh<8!(DJ+A.1H�$'KJ02<8&o0;DCKJ9�+�wX<8RLR2<�xG0L&q}�ZC¦�"o$'}8.1+A+302&�}%KJ<
9($'. Q <8&�0;DJ+�KJ9�+%`($�"�.1<8R2R�K1$'v�+-DzKJ<�$�,/< Q�Q <8&f.I$'KJ+8��KJ9�+%Kyxz<�:�+AH8+ARL<8`_+A.ID�:V<o02&*w7$8,/K�}802H8+@4q`fKt9q+302.
$'!�02RL02KM"�Kt<�4(DJ+GKt9�+G`($�"�.1<8R2R�K1$'v�$8D�$'&*02&(DJKt.14 Q +A&�K>wX<8.�$'KtKJ.I$8,/Kt02&�}�xz<8.1�8+3.ID\02&�Kt<�Kt9q+302.�,/< Q*Q 4�&q0LKM"8Z
��02KJ9�$�,/< Q*Q <8&f`($�"�.1<8R2R>Ku$'v�.I$'Kt+�Kt9q+�&�4 Q !(+A.z<'w�xz<8.1�8+A.ID�0L&
+-$8,19
,/< Q*Q 4�&�02KM"*:�+A`(+A&(:�D�<8&�R2"
<8&�KJ9�+fR2+AH8+3Rz<'w�0L&VwX.I$8DJKt.14(,/KJ4�.1+�DJ`_+A&(:�02&�}
02&�Kt9q+fKMxz<�,/< Q*Q 4�&�02KJ0L+-DA� ô76 � c C � c 52� ô D}� E =1Zp�z9�+
,/< Q*Q <8&
`_$-"~.1<8RLR>K1$'v
!(+-,/< Q +-D�0L.1.1+AR2+AH�$'&�KzwX<8.�Kt9q+ Q 0L}8.I$'KJ02<8&�<'w�xz<8.1�8+A.IDG$8,I.1<�D1D�,/< Q*Q 4�&q0LKJ0L+-DAZ
)�02&(,/+�KJ9�+%:�+AH8+ARL<8`_+A.ID�,A$'&�&�<8K�$'}8.1+3+GKt<o$n,/< Q*Q <8&o`($�"�.1<8R2R�Ku$'v�.I$'Kt+�02K�wX<8R2R2<�x�D�KJ9($'K�xz<8.1�8+3.IDh$'.1+
DJKJ0LR2R>0L&q+I��,/02+3&�KJRL"f$'R2RL<�,A$'Kt+-:
$8,/.1<�D1Dz,/< Q�Q 4�&�02Kt02+-D�$8,A,/<8.I:�02&�}oKJ< N YqZ�5Ña8¹~=uZ

�z9q+@&q+3v~K�Y84�+-DJKJ0L<8&*0;D�x�9�+AKJ9�+A.z9($'. Q <8&�0;DJ0L&�}�KJ9�+%`�.1<8`_+A.1KM"nK1$'v�.I$'KJ+-D�xz<84�R;:o!_+%!_+A&�+/Ê�,/0U$'RÑZ
m wzKt9q+�:�+AH8+ARL<8`_+A.ID%$'}8.1+A+oKJ<�9_$'. Q <8&q0UDJ+8��KJ9�+*,I< Q*Q <8&�`q.1<8`(+A.1KM"�Ku$'v
.I$'KJ+8�pw>y��CDJ<8R2H8+rD�Kt9�+�Ê(.IDJK O
<8.I:�+A.�,/<8&(:�02Kt02<8&

�z5�v ô = j w y ³ �³ v ô
³ v ô³ w y j �½w y ³ �³ v ô o f ô Ò � 5!a ô =8� ³ a ô³ w y j 5Ñ¹ Ï =

4�F� 1�2���+%(%(I&å������K� �!�3�!OQ #�2������4� #
$��'(�2'( #
âT: #��������4� #���� #
9"H�}I·�. &%(%7���5V��2�5�2��'(�:9 ô Ä;9 E ö È�=
ô76�����'/�K'(�æ�$�����2 *�������+�2���$�µ���-®·�$�+�2'ªOQ%('L
����&�����2'(%('/�!IâT��$
�4��2'( #
É=

a8¹



�z5�v E = j w y ³ �³ v E ³ v E³ w y j �½w y ³ �³ v E o f E Ò � 5!a E =8� ³ a E³ w y C�b �
m K�0UDzDJKJ.I$'02}89|KywX<8.1x�$'.I:�KJ<oDJ9�<�x�KJ9($'KzKt9q+@9_$'. Q <8&q0UDJ+-:�`�.1<8`_+A.1KM"nKu$'v*0;D�&q<8K�+/��,/0L+A&�K3Z���9�+�.1+-$8DJ<8&
0;DzKJ9($'K�KJ9�+�KMxz<�:�+AH8+AR2<8`(+A.ID�$'.1+�0L}8&�<8.102&�}nKJ9�+�+I�>+-,/K�<'w�Kt9q+302.@,T9�<80;,I+�<8&�Kt9�+�9�<84(DJ02&�}n`�.1<�:�4(,/+A.ID
02&�KJ9�+�KMxz<�,/< Q*Q 4�&q0LKJ0L+-DAZ

�z9q+3.1+n0;D�$'RUDJ<�$�,/< Q*Q 02K Q +A&�K�`�.1<8!�R2+ Q $8D1DJ<�,I0;$'KJ+r:�xG0LKJ9pKu$'v
9($'. Q <8&�0;D1$'KJ0L<8&CZ m wzKt9�+*KMxz<
:�+AH8+ARL<8`_+A.ID�,A$'&�&�<8K�,/.1+r:V0L!�R2"�,/< Q*Q 0LKzKJ<f9($'. Q <8&�0;DJ+�Kt9�+�`�.1<8`_+A.1KM"fK1$'v�.I$'KJ+ÀDJ<f$8DGKJ< Q $'v~0 Q 0;DJ+
KJ9�+A0L.>{J<80L&�K�`q.1<'Ê(K3�^+r$8,T9*<8&�+�<'wCKJ9�+ Q 9($8DP02&(,/+3&�KJ0LH8+-DPKt<n:�+/wX+-,/K3��DJ02&(,/+@,/<�<8`_+A.I$'Kt02<8&*}80LH8+-D�$%R2<'xz+3.
`($�"8<'�ÎZ

�p+o&�<'x½KJ4�.1&pKt<
R2<�<8�p$'K�KJ9�+o4_DJ+IwX4qRL&�+-D1D�<'w�02&�Kt+A. O ,/< Q*Q 4�&�0êKM"fKJ.I$'&(DywX+A.ID%02&�:�+-$'RL02&�}fxG0LKJ9
KJ9�+oR2<|,A$'KJ0L<8&($'Rh02&�+/��,I02+A&(,/"ñ$'&_:
KJ9�+o02&�+/��,I02+A&(,/"�<'wzKJ9�+�:�+AH8+AR2<8`(+A.IDAB_!(+A9($�H�02<84�.-Z m &�KJ9�0;D%,A$8DJ+��
KJ9�+À:V+3H8+AR2<8`(+A.IDG,19�<~<�DJ+%Kt9q+�R2+AH8+3R;Dz<'w�`�.1<8`_+A.1KM"f$'&(:�`($-"~.1<8RLR_K1$'v�.I$'KJ+-DA��+3v~`(+A&(:V0LKJ4�.1+-Dz<8&�`�4�!�R20;,
}8<�<�:�DA� f c ��`�4�!�R20U,�02&�`�4qKuDA�\� c �|$'&_:*0L&�KJ+A. O ,/< Q*Q 4q&|02KM"�Kt.I$'&_DywX+3.IDA�=< c |8�~Kt< Q $'v~0 Q 0;DJ+�KJ9�+A0L.�`�.1<'Ê(K1DAZ
�p+�K1$'�8+>< c |�KJ<%:�+A&�<8KJ+�KJ9�+�H8<8RL4�&�K1$'.1"�Kt.I$'&(DywX+A.´wX.1< Q ,/< Q�Q 4�&�02KM"RB_KJ<%,/< Q�Q 4�&�02KM"�~n5!B�D!~9C c1D1a~=uZ
�p+f$8D1DJ4 Q +oKJ9($'KÀ:V+3H8+AR2<8`(+A.xBG+-Y84($'R2R2"Ù:�0;DJKt.102!�4�KJ+-D%KJ9�+*KJ.I$'&(DywX+A.?<É| c .1+-,/+A0LH8+-:ëwX.1< Q :�+AH8+3R2<8`_+3.
~
KJ<
Kt9q+�.1+-DJ0;:�+A&�KuD�02&p9�0;D%,/< Q�Q 4�&�02KM"8Zo�z9q+�+-Y^4�0LR202!�.10L4 Q &�4 Q !(+A.%<'w�,/< Q�Q 4�&�02KM"0B�.1+-DJ0;:�+A&�KuDA�
a c �C&q<�xÒ:�+A`_+A&(:�D�&�<8K�<8&qRL"
<8&rw c ��{ c � f c �h$'&(:¶� c �h!�4qK�$'RUDJ<
<8&pKJ9�+*H8<8RL4q&|K1$'.1"�Kt.I$'&(DywX+A.ID/< c |��
B�D!~9Cðc1Dua���B	¢Cl~_Z��z9�+A&
:�+AH8+3R2<8`_+3.µBJB]DG`�.1<8!�R2+ Q 5!B¥C�c1D1a~=�!(+-,/< Q +rD

Q $'vÔ �QÕªØ2�hÕ×Ö>�hÕ � �!Õ @��A� w c �Ø5�v c = j { c � c\jlÙ*c o f cáÒ 5!a c =�o¶� c oB< c | j <É| c�� 5Ñ¹ ¸ =

�z9q+�`_<8R20U,/"�H'$'.10U$'!�R2+-D�w c ��{ c � f c �¥� c Q 4(DJK�D1$'KJ0UDywX"�Kt9�+fD1$ Q +nÊ_.IDJK O <8.I:�+A.%,/<8&(:�02Kt02<8&(D�$8D%!_+/wX<8.1+�Z
�z9q+%<8&�R2"f&�+Ax�,I<8&_:�0LKJ02<8&�0;DzKJ9�+�<8&�+�wX<8.�KJ9�+�0L&�KJ+A. O ,/< Q*Q 4q&�0LKy"�KJ.I$'&(DywX+A.ID>< c |

Ý w c ³ �³ v c ³ v c³ a c o f cáÒ � 5ha c =Pß ³ a c³ < c | C c1D 5 ¶ b~=

wX<8.RB�D!~9Cðc1D1a��7B	¢C^~_Z
÷�j��d]��_g-²2i-²;�´� ÁDCE� ö�ß�å�û�åIÞJß�� âJænì-â8äòí�Ý�ÞÑã8à�û�Ü;Ý�ÞJßIà�îJèJâ��x�oí�Ý�Ü;Þ!û*ÞÑàMã8Ý�å;æ-ßIàTå�í $F< c | &�c Õ |�G ô Õ E Õ c8HGU| í�àTß�î
åIÞÑâ8à1ß1ånÞÖö�ßoß:ú�èAÜÑßIÝ(è5ûoâJænà1ß1åIÜ;é�ßIÝ�ÞGäòâ-èJã8ÞÑÜ;â8ÝÙÜ æ�ã8Ý�é�â8Ýqä«û*Ü æÀÞÖö�ß%Þ õ â�èJâ��-�oí�Ý�Ü;ÞÑÜÑß1å%ö�ã8ì8ßnÞÖö�ß%åIã���ß
Ý�í\��î/ß/à�âJæ�àTß1åIÜ;é�ßIÝ�ÞÖånÜ;Ý�ß��Aí�Ü;äòÜXîAà/Ü;í\�Sí a c C£a*| í B�D!~-C c1D1a í B�¢Cr~ ï

a ¶



÷�j��\�(ø�m &�KJ9�+n­�`q`(+A&(:�02v(Z

©q.1< Q N Y~DAZ�5Ña8¹~=�$'&(:�5Ñ¹ · =%KJ9($'K�KJ9�+*$'RLR2<|,A$'KJ0L<8&�<'wz.1+-DJ0U:V+3&�K1D�0;D%+/��,/0L+A&�K�0êw�$'&(:�<8&�RL"
0êw@$
,19_$'&�}8+�02&oKJ9�+GH8<8RL4�&�K1$'.1"%KJ.I$'&(DywX+A.IDC`q.1<|:�4(,/+z$%`q.1<8`(<8.1KJ0L<8&_$'R�,19($'&�}8+z02&oKJ9�+z&�4 Q !(+A.C<'w>.1+-DJ0U:V+3&�K1D
02&
Kt9�+nKyxz<Ú,/< Q*Q 4q&�0LKJ02+rDA��0ÑZ[+�Z2� ç ó±�ç @��A� C ç ó��ç @I��� Z�­�D�02K�0UD�DJ9�<'x�&�02&�KJ9�+À­G`�`_+A&(:�02v(�_KJ9�0UD�,/<8&(:�02KJ0L<8&
0;DnD1$'Kt0;DyÊ(+-:�<8&�RL"ëwX<8.�a c C a*|'Z�)�0L&_,I+*xz+*,3$'&q&�<8K�9_$-H8+*KJ9�+fD1$ Q +�&�4 Q !_+A.%<'w@.1+-DJ0;:�+A&|K1D�xG0LKJ9
$8DJ" Q*Q +AKt.10;,A$'R�,/< Q*Q 4�&�02KJ0L+-DA�>xz+f,A$'&s,/<8&(,/RL4_:�+*Kt9($'KA�h02&�}8+A&�+A.I$'R7�hKJ9�+f$'RLR2<|,A$'KJ0L<8&�<'w@.1+-DJ0U:V+3&�K1D
0;D�0L&q+I��,/02+3&�K�$'&(:
KJ9�+o:�+AH8+ARL<8`_+A.ID%,A$'&�&�<8K�4(DJ+n02&�Kt+A. O ,/< Q�Q 4�&�0òKy"�KJ.I$'&(DywX+A.IDGKt<�!�4�"�KJ9�+o:�+-DJ0L.1+-:
&�4 Q !_+A.h<'w�.1+-DJ0;:�+A&|K1Dh02&oKJ9�+A0L.z,/< Q*Q 4�&�02KM"8ZC��9�0UD�,/<8&�Kt.I$8:�0;,/KuDÎKt9�+G.1+-DJ4�RLKh02&f6
"8+A.IDz51c ¸8¸ b~=�xG9�+A.1+
!_+3&q+3H8<8R2+A&�K>}8<�H8+A.1& Q +A&�KuD_$'.1+�,/<8&(DJKJ.I$'0L&�+-:�02&�Kt9�+A02.�,T9�<80U,/+-D_!�"�Kt9�+�!�4(:V}8+3K>!_$'RU$'&(,/+�.1+-Y^4�0L.1+ Q +A&�K3Z

a8þ



� Â ± Ç*Ä ±À° É û Ã�Ç�Ä û
�z9q+3.1+�$'.1+�KMxz< Q $'02&o02&�}8.1+-:�02+3&�K1Dh02&f<84�. Q <�:�+AR7�~,I< Q*Q 4�Kt02&�}�$'&_:o`q.1<'Ê(K OÑQ $'v�0 Q 0UDJ02&�}%,/< Q*O

Q 4q&�0LKy"Ú:V+3H8+AR2<8`(+A.IDAZz­�D�KJ9�+À$'&_$'RL"�DJ0UD�0L&p)�+-,/KJ0L<8&�a*DJ9�<'x@DA��DJ+A`($'.I$'KJ0L&q}oKJ9�+o,19�<80;,/+�<'w�.1+-DJ0;:�+A&(,/+
:�+-,/0UDJ02<8&�wX.1< Q Kt9q+�,19�<80;,/+�<'w�xz<8.1�~`�RU$8,/+%:�+-,/0UDJ02<8&
$'}8}8.I$-H�$'KJ+-DzKJ9�+�RL<�,3$'KJ02<8&($'R>0L&q+I��,/02+3&_,I"�`�.1<8! O
R2+ Q `�.1+-DJ+A&�K�02&fKt9q+�DJK1$'&(:�$'.I:�K1$'vf,I< Q `_+AKt02Kt02<8& Q <|:V+3R;DAZ��zxz<nKy"�`_+rD�<'wh0L&q+I��,/02+3&_,I"o$'.1+�`�.1+-DJ+A&�K
02&
Kt9�+ ÿ $8DJ9�+rY^4�02RL02!�.1024 Q ZØ��9�+�Ê(.IDJK�02&�+/��,I02+A&(,/"f0;D�Kt9_$'K@<'w�Kt9�+n!_+A9($�H�02<84�.�<'w�KJ9�+o,/< Q*Q 4�&q0LKM"
:�+AH8+ARL<8`_+A.IDAZ m &�,T9�<�<�DJ02&�}�Kt9�+A02.�`�.1+/wX+A.1.1+-:fK1$'vf.I$'KJ+-D@$'&_:f`�4q!�RL0;,�}8<~<|:�D�$'&(:�0L&q`�4�K1Dz+-$8,19�:�+AH8+AR O
<8`_+3.G0L}8&q<8.1+rDPKJ9�+�+/�>+-,IKG9�0;Dz,19�<80;,/+rD�9_$-H8+�<8&�9�0UD�<'x�&�.1+rDJ0;:�+A&�KuDz$'&_:*Kt9q+%<8Kt9q+3.�:�+AH8+ARL<8`_+A.-Z��z9�+
DJ+-,/<8&(:�0L&q+I��,/02+3&_,I"�0UDh$�R2<|,A$'KJ0L<8&($'R~<8&�+8SC!_<8KJ9o.1+-DJ0U:V+3&�K1DC$'&(:�xz<8.1�8+A.ID\$'.1+Ø$'R2RL<�,A$'Kt+-:n02&�+/��,/0L+A&�KtR2"
$8,/.1<�D1Dh,I< Q*Q 4�&�02Kt02+-DAZC�z9�+G+-Y84�02RL02!�.1024 Q $'R2RL<�,A$'Kt02<8&*<'w�.1+-DJ0;:�+A&|K1D\0UDÎ0L&�+/��,/0L+A&�K�$8D Q 0L}8.I$'KJ02<8&�wX.1< Q
<8&�+z,/< Q�Q 4�&�02KM"�Kt<�KJ9�+z<8KJ9�+A.�9_$8D�$G&�+A}�$'KJ0LH8+�+/��+-,/K�<8&nKJ9�+�Ku$'v�!($8DJ+�<'w(Kt9q+Ø,/< Q*Q 4�&q0LKM"�<'w�<8.102}80L&
$'&(:�$*`(<�DJ02KJ0LH8+n+/�>+r,/K�<8&�KJ9($'K%<'w�KJ9�+*,I< Q*Q 4�&�02KM"f<'wØ:�+-DJKJ0L&_$'Kt02<8&CZ�­�K%KJ9�+oD1$ Q +nKt0 Q +�� Q 02}8.I$ O
KJ0L<8&�+-$8DJ+-D�Kt9�+f,/<8&�}8+-DJKJ0L<8&�,/<�DJK�<'w�KJ9�+f:�+AH8+ARL<8`_+A.�<'w�KJ9�+*<8.102}80L&�,/< Q*Q 4�&�02KM"
$'&(:�0 Q `_<�DJ+-D%$'&
$8:�:�02KJ0L<8&($'R>,/<8&�}8+-DJKt02<8&
,I<�DJKG<8&
Kt9q+À:�+AH8+AR2<8`(+A.�<'whKt9q+À:�+-DJKJ0L&_$'Kt02<8&ñ,/< Q*Q 4q&�0LKy"�Z���9�+�$'R2RL<�,A$'Kt02<8&
<'w�xz<8.1�8+A.IDG0UD�0L&�+/��,/0L+A&�K@:V4�+nKt<�:�0ò�>+A.1+A&|K�`($�"�.1<8R2RCK1$'v
.I$'KJ+rD�,19�<�DJ+A&
!�"�KJ9�+o:�+AH8+AR2<8`(+A.IDG<'wØKJ9�+
KMxz<*,I< Q*Q 4�&�02Kt02+-DAZ

)�+-,/Kt02<8&�¹p9($8D�R2<�<8�8+-:�$'K*KJ9�+�`_<�D1DJ02!�0LR202KM"p<'w�4(DJ02&�}32Ô:�+-,/+A&�Kt.I$'R20UDJ+-:>B�DJ<8R24�KJ0L<8&_DoKJ<�.1+-DJKJ<8.1+
+/��,I02+A&(,/"8Z��z9q+n`�.1<8`(<�DJ+-:
DJ<8R24�KJ0L<8&(D�$'.1+nK1$'v
9($'. Q <8&�0;D1$'Kt02<8&�$'&(:ëH8<8RL4�&�K1$'.1"f02&|KJ+A. O ,I< Q*Q 4�&�02KM"
KJ.I$'&(DywX+A.IDAZ m Ko0;DoDJ9�<'x�&�Kt9($'K�&�+A0LKJ9�+A.o<'w%KJ9�+fKMxz<p`�.1<8`_<�D1$'R;D�,A$'&�.1+-DJKt<8.1+�+I��,/02+3&_,I"8Z�©h02.IDJKn<'w
$'R2R7�\Kt9q+3.1+*0;D%&q<�.I$'KJ+*Kt<
xG9�0U,T9pKt9�+*KMxz<
:�+AH8+ARL<8`_+A.ID%xz<84qRU:�$'}8.1+3+�Kt<�9($'. Q <8&�0;DJ+�KJ9�+A0L.�`($�"�.1<8R2R
K1$'v�+-DAZ m wCKJ9�+A"f$'}8.1+A+r:�KJ<n9($'. Q <8&�0;DJ+zKt9�+�`($�"�.1<8R2R�K1$'v�+-DA�~Kt9�+�KMxz<À:V+3H8+AR2<8`(+A.IDPxz<84�R;:o02&*w7$8,/K�}80LH8+
4�`pKJ9�+A0L.n$'!�02RL02KM"�Kt<
4(DJ+�Kt9q+o`($�"�.1<8R2RhKu$'v�.I$'Kt+f$8D%$'&p02&(DJKt.14 Q +A&�K�Kt<
$'KJKt.I$8,/K�RU$'!_<84�.�0L&�KJ<fKt9q+302.
,/< Q*Q 4�&�02KJ0L+-DAZC��9|4_DA��KJ9�+�&�+-,/+rD1D1$'.1"*$'&(:fDJ4���,/02+3&�K�,/<8&(:V0LKJ0L<8&�wX<8.zxz<8.1�8+A.IDPKt<�RL<�,3$'KJ+%+/��,/0L+A&�KtR2"8�
KJ9($'K�<'w�+-Y84($'R>`_$-"~.1<8RLR_Ku$'v~+-DA�(,A$'&�&�<8Kz!_+À$8,T9�02+3H8+-:>Z

m &p<84�.�wX.I$ Q +Axz<8.1�(�_H8<8R24�&�Ku$'.1"�02&|KJ+A. O ,I< Q*Q 4�&�02KM"*Kt.I$'&(DywX+A.ID%,A$'&�&q<8K%.1+-DJKt<8.1+�Kt9�+�+/��,/02+A&(,/"
<'wC.1+-DJ0U:V+3&�KhR2<|,A$'Kt02<8&CZ���9�0UD�,/<8&�Kt.I$8:�0;,/KuDÎKt9�+�.1+-DJ4�R2K�02&Ú6ë"8+A.IDz5uc ¸8¸ b~=hKJ9($'K�!_+A&�+AH8<8RL+A&�K�R2<|,A$'R_}8<�H O
+A.1& Q +A&|K1DA��$8,/KJ0L&q}%0L&�Kt9q+z0L&�KJ+3.1+-DJKh<'w(KJ9�+A0L.P.1+rDJ0;:�+A&�KuDA��4(DJ+�0L&�KJ+3. O ,/< Q*Q 4�&q0LKM"�KJ.I$'&(DywX+A.ID>KJ<�!q4�"�KJ9�+

a Õ



:�+-DJ02.1+r:�&�4 Q !(+A.�<'wC.1+-DJ0;:�+A&|K1Dh02&fKJ9�+A0L.z,/< Q�Q 4�&�02KM"8ZC�p+%,A$'&f.1+ O <8!�Ku$'02&*Kt9q0UDP.1+-DJ4�RLK�02&�<84q. Q <�:�+AR
x�02KJ9¬,/< Q*Q 4qKt02&�}*!�"�K1$'��02&�}
,I< Q*Q 4�&�02KM"ñ:V+3H8+AR2<8`(+A.IDGKJ<
!(+�!(+A&�+AH8<8R2+3&�KAZn¦�+3&q+3H8<8R2+A&�K�,/< Q�Q 4 O
&�02KM"�:�+AH8+ARL<8`_+A.ID�$'.1+*,/<8&(DJKt.I$'02&�+-:
02&pKt9q+302.n,19�<80;,/+rD�!�"
Kt9q+�!q4(:�}8+AK%!($'R;$'&(,/+o,/<8&(DJKt.I$'02&�K3�´x�9�0;,19
0;D�&�<8K�Kt9q+�,A$8DJ+nx�02Kt9p`�.1<'Ê_K OÑQ $'v�0 Q 0UDJ02&�}o:�+AH8+ARL<8`_+A.IDGx�9�+A.1+�Ê�D1,A$'Rh+Av�`�R2<80LK1$'KJ0L<8&�<'wØ.1+-DJ0;:�+A&|K1DG0UD
`_<�D1DJ0L!�R2+8Z

)�02&(,/+�,/< Q*Q 4�&�02KM"�:�+AH8+ARL<8`_+A.IDo,A$'&�&�<8K*$'}8.1+A+fKt<�$J2ò:�+-,/+A&|KJ.I$'R20UDJ+-:>BhDJ<8RL4qKt02<8&C��KJ9�+�Ku$8DJ��<'w
.1+-DJKt<8.102&�}*+/��,I02+A&(,/"ñ,A$'&�!(+o$8D1DJ02}8&�+-:�Kt<�$f,/+3&�KJ.I$'Rh0L&(DJKJ02Kt4�KJ02<8&LKñ,/+3&�KJ.I$'RX�AwX+-:�+A.I$'R\}8<�H8+A.1& Q +A&�K3Z
­GRLKJ+A.1&($'KJ0LH8+AR2"���KJ9�+%Kyxz<f5X<8. Q <8.1+'=Î,/< Q*Q 4q&�0LKJ02+rD�,/<84�R;:*!(+%$ Q $'R2}�$ Q $'KJ+-:*02&|KJ<n<8&�+�!�02}o,/< Q�Q 4 O
&�02KM"8Z

m &p<84�.o$'&($'R2"|DJ0;D�xz+o9($�H8+*4(DJ+-:�KJ9�+fDJ0 Q `qRL0êwX"�02&�}
$8D1DJ4 Q `�Kt02<8&�<'w@Y^4($8DJ0 O R202&�+-$'.%4�KJ0LR20LKy"�Z�­GR O
KJ9�<84�}89�4(DJ+/wX4�R>0L&�<8!�K1$'0L&q0L&�}�+Av�`�.1+-D1DJ02<8&(D�Kt9_$'K@,A$'&
!(+�.1+-$8:�02RL"*02&|KJ+A.1`�.1+AKt+-:>�~KJ9�0UD�$8D1DJ4 Q `�KJ02<8&f0UD
&�<*:�<84�!�Kz.1+-DJKJ.10U,/KJ0LH8+8Z��p+�!(+AR20L+AH8+�Kt9_$'K Q <�DJKz<'w�<84�.�.1+-DJ4�R2KuD�xz<84qRU:�,A$'.1.1"�KJ9�.1<84�}89�Kt<*KJ9�+À,A$8DJ+
<'wÎ$�}8+A&�+A.I$'R_4�Kt02R20LKM"�wX4�&_,IKJ02<8&�R2+-D1D�Kt9�+�.1+-DJ4�R2K�xG9�0U,T9�DJK1$'Kt+-DGKt9_$'KzKt9�+A.1+%0;Dz&q<oR2+3H8+AR>KJ<*x�9�0;,19fKJ9�+
KMxz<f:�+AH8+ARL<8`_+A.IDzxz<84�R;:�$'}8.1+3+�KJ<�9_$'. Q <8&q0UDJ+%KJ9�+�`($�"�.1<8R2R>Ku$'v_Zz��02Kt9p$�}8+3&q+3.I$'R>4qKt02RL02KM"*wX4q&(,/Kt02<8&
KJ9�+�+-Y^4�0LR202!�.10L4 Q &�4 Q !_+A.�<'w�.1+-DJ0U:�+A&�K1D�xz<84�RU:¬&�<�R2<8&�}8+A.n!(+�02&(:�+A`(+A&(:V+3&�K�<'w@KJ9�+�`($-"~.1<8RLRPKu$'v
.I$'KJ+rDA��KJ9�+A.1+/wX<8.1+8��KJ9�+À:V+3H8+AR2<8`(+A.ID�xz<84�R;:�,19�<~<�DJ+%Kt9_$'K�R2+3H8+AR\<'wÎKJ9�+�`($�"�.1<8R2R(K1$'v�KJ9($'KGxz<84�RU:Ú}80LH8+
KJ9�+ Q KJ9�+�<8`�KJ0 Q 4 Q½Q 0Lv�<'wC.1+-DJ0U:�+A&�K1D�$'&(:*xz<8.1�8+A.IDh02&*Kt9�+A02.�,/< Q�Q 4�&�02KM"8ZC©q4�.1Kt9q+3. Q <8.1+8�8$ Q <8.1+
}8+A&�+A.I$'R�4�Kt02R20LKM"�wX4q&(,/Kt02<8&o0;D�&q+3+-:�+-:�0òw><8&�+�0;DhKJ<o,/<8&(DJKt.14_,IK�$ Q <|:�+AR�x�02Kt9f,/< Q*Q 4�KJ02&�}�9($'`�`_+3&q0L&�}
!_<8Kt9
x�$�"|D�xG9�0U,T9�0;D�$ Q <8.1+%.1+-$'RL0;DJKt0;,%DJ02Kt4_$'Kt02<8&CZêô1ô

�z9q+%`(<�D1DJ02!�02RL02KM"�Kt9($'K�,/< Q�Q 4�&�02KM"�:V+3H8+AR2<8`(+A.ID�9($�H8+%<8KJ9�+A.�<8!|{J+-,/Kt02H8+-Dz!_+rDJ0;:�+%KJ9($'KG<'w Q $'v O
0 Q 0;DJ02&�}�`�.1<'Ê_KuD\9($8D\!_+3+A&�0L}8&�<8.1+-:>Z m Kh0UD�Y^4�02Kt+z.1+-$'R20UDJKJ0U,PKJ9($'K�:�+AH8+3R2<8`_+3.IDh$'R;DJ<%,3$'.1+�$'!_<84�K�DJK1$-"~0L&�}
02&�<'��,/+�$'&(:�0LKGxz<84�R;:*!(+�02&|KJ+A.1+-DJKt02&�}oKJ<o9_$-H8+�$ Q <|:V+3R>KJ9($'K�$8,3,/<84�&�K1DPwX<8.�Kt9�0;D�$8D�xz+ARLRÑZ

ô1ô WX'(���l�é®·�$�+�2'ªOQ%('«
����&�A���2'(%('/�!I©T��$
�4��2'( #
©�&
H�X4� 1���µ���2'«
�¨rM$ &���^Jt�}I1�xJ��§�$��¬N�°�!J� ���®���'(%('«MH�!'«�$�4� #
$��'(�2'( #
��x¾ ô Â3M ô ö ¾ E ÂJM E ÂrÅA�N
H��¾ E Â3M E ö ¾ ô Â3M ô ÂrÅ9���H�+���$�}¬&�x�2 0M$�x���5�2'(�!������2'«�µ��%(���&
��� #���3%/I&=	����'(��4��&
A�$�&"H"$��
â #
�%(Ix'ªT������	4� #���µ���2'«
�¨x4� &�2��Å�'/��Í����. H=ON:Tp4� 1���µ���2'«
�¨S'(��
� &�4� &�2�3%/���3��J±�µ
������9���µ 1�!��¨&��
����2�+%U���2'(%('(�!ISTQ�H
�4��3'/ 1
�=
a ·



df÷�÷�¯ Ä
È�Ã @
d Â ÷�j��\�(øG�(øG°� V£s£�k Á

F�DJ0L&q}oKJ9�+�.1+-DJ0;:�+A&(,/+%,19�<80;,/+%+-Y84�02RL02!�.1024 Q ,/<8&(:�02Kt02<8& N Y�Z�5 Ï =�xz+�:�+A&�<8KJ+

P ¡�Ë½oKv yô eC5�v yô = jlk 5he\5�v yô =J= jlm 5 f ô =po Ò Ð�o�Ë½o�v yE e\5�v yE = jrk 5!eC5�v yE =J= jrm 5 f E =7Ð�C�b � 5��nc'=
ª�0ê��+A.1+A&�Kt0;$'KJ0L&�} N YqZ�5Ñ­nc�=ØxG0LKJ9
.1+-DJ`(+-,/KzKJ<¤a c �\w c $'&(: f c $'&(:f4_DJ0L&�}nKJ9�+�+A&|H8+AR2<8`(+�Kt9�+A<8.1+ Q xz+
<8!�K1$'0L& P óRQ C oSP óUT C o Ý v ô �Ø5�v ô =a Eô ê ìFQ�ÕªóRQ j v E �z5�v E =a EE ê ìIT}Õ�óUT ßA¡ oV�*D 5���a�=

P Ô Q C o �z5�v ô =a ô Ý o v ôw ô ê ìFQ�Õ Ô Q j c>ß�D 5���¹~=
P Ô T C �z5�v E =a E Ý o v Ew E ê ìIT+Õ Ô T j c ß D

$'&(: P Ö>� C m � 5 f c = � 5�� ¶ =
�p+À,A$'&�&�<'x :V+3KJ+A. Q 0L&�+�KJ9�+�+I�>+-,/KuDG<'w�Kt9q+�`�4q!�RL0;,G`(<8R20;,I"�<8&�KJ9�+�.1+rDJ0;:�+A&�K Q 02}8.I$'Kt02<8&�$8D� a-c� w c C o P Ô �P ó�� C �z5�vdcX=a c c�o ì1�Ô � ê ì1�hÕ Ô �� D 5���þ�=
$'&(: � a c� f c C o P Ö��P ó�� C m � 5 f c =� � 5�� Õ =
�z9q+�Ê(.IDJK O <8.I:V+3.�,/<8&(:V0LKJ0L<8&_DPwX<8.�KJ9�+À,/< Q*Q 4q&�0LKy"°B�:�+AH8+AR2<8`(+A.@,A$'&
!_+%+-$8DJ0LR2"�:�+A.102H8+-:f$8D

�z5�v c = j w c ³ �³ v c ³ v c³ a c ³ a c³ w c j w c ³ �³ v c ³ v c³ w c C�b\D 5ÖK à =
w c ³ �³ v c ³ v c³ a c ³ a c³ f c o�cµC�b\D 5Ö} à =

$'&(:
oR� c�!� ³ � c³ � c � c�j � c� or� c��� o�cRC�b � 5y¿ à =

a Ï



N Y�D%5ÖK à =Ø$'&(:�5X} à =Ø,A$'&�!(+�.1+ O x�.102KtKJ+A&�02&�+AR;$8DJKt0;,/0LKy"owX<8. Q $8D

Ë2c�o ê ë Õ ì#� ê ì#�hÕ Ô � ÐP�z5�v c = j w c �z5�v c =a c ê ë Õ ì#� ê ì1�QÕªó±� ³ a c³ w c C�b\D 5�� · =
w c �z5�v c =a c ê ë Õ ì#� ê ì#�!Õ�ó�� ³ a c³ f c o�cµC�b � 5�� Ï =

©q.1< QÛN Y�Zz5Ñ­@þ~=�xz+%,A$'&�DJ+A+%KJ9($'K�0L&�$nDJK1$'!�R2+�+rY^4�02RL02!�.1024 Q c�o ì1�Ô � ê ì#�QÕ Ô � Q 4_DJK�!_+�&�+A}�$'Kt02H8+�x�9�0;,19
Q +-$'&(DGKt9($'K�+3v�,/+rD1DJ02H8+oK1$'v
!�4�.I:V+3&
02&�0 Q*Q +r:V0U$'KJ+ARL"fKJ.I$'&(DywX+A.1.1+-:�<8&�Kt<fKJ9�+�9�<84(DJ02&�}*`�.1<|:�4_,I+A.IDAZ
m K�,3$'&�!_+�`�.1<'H8+-:*KJ9($'K ê ì1�hÕ Ô � $'&(: ê ë Õ ì#� $'.1+�0L&�H8+A.IDJ+ARL"�.1+3R;$'KJ+r:�KJ9�.1<84�}89

ê ì#�hÕ Ô � C Ô �ì#��÷ Ô � ê ø Õ ì ù�ê ë Õ ì#� j ì#�ì1��÷ Ô � ê ø Õ ì ù� D 5�� ¸ =
x�9q+3.1+ ê ø Õ ì#� C o ç øç ì ù� ì ù�ø 0UD�KJ9�+�`�.10U,/+n+AR;$8DJKt0;,/0LKM"
<'w�Kt9�+*:�+ Q $'&(:�wX<8.�9q<84(DJ0L&q}�Z%�z9�4(DA� N YqZ*57­ ¸ =
DJ9�<'x@D*KJ9($'K
$�.1+ARU$'KJ0LH8+AR2"�02&�+ARU$8DJKJ0;,�DJ4�`�`qRL"�<'wo9�<84(DJ02&�}pwX4�&_,IKJ02<8&�}84($'.I$'&�Kt+A+-D*KJ9($'K�!(<8KJ9ÛcSoì1�Ô � ê ì1�hÕ Ô � � b*$'&(:pc�o ê ë Õ ì#� ê ì1�QÕ Ô � � bo9q<8RU:>Z��z9($'Kz0;DGKt<fD1$�"*Kt9($'KGKt9q+�.1+-Y84q0L.1+ Q +A&|K�02&�×>+ Q*Q $�0UD
$*DJ4���,/0L+A&�KØ,/<8&(:V0LKJ0L<8&ÚwX<8.�$�`(<�DJ02KJ0LH8+%K1$'v�.I$'Kt+%KJ<*<8!�K1$'0L&CZ

W Â ÷�j'�C�_ø�i#_Ck�i � E uz� ô ²Ö�  �XÃ`C²;�;²;e�j'²P`h£
×>+AK�4_D�$8D1DJ4 Q +�KJ9($'K�KJ9�+G&|4 Q +A.I$'02.1+�`�.1<�:�4(,/Kt02<8&�wX4�&(,/KJ0L<8&�0UDPY84($8:�.I$'KJ0;,�<'w(Kt9q+zwX<8. Q �¥c75��#c2D}��cÑ=�CY c1o m c � T �E j � cQ�*cM� Y cM� m cM� � cpu	b��HB�C c1D1a�Z m &*KJ9�0;D�,A$8DJ+��~KJ9�+�+-Y84q0LR20L!q.10L4 Q +-Y84($'KJ02<8&ñ51cAb~=C!_+-,I< Q +-DY ô o m ô � ô o0{ ô C Y E o m E � E o0{ E o Ò Z�¿@02H8+A&*Kt9($'Kz$'R2R(xz<8.1�8+A.ID�$'.1+G+ Q `�R2<'"8+r:�0L&�<8&�+�<8.�Kt9q+@<8KJ9�+A.
<'wCKJ9�+�,/< Q*Q 4�&�02KJ0L+-DA�N� ô j � E C ap��xz+%,A$'&f<8!�K1$'0L&*KJ9�+%&�4 Q !_+A.�<'wCxz<8.1�8+A.IDh02&f+-$8,19�,/< Q*Q 4�&q0LKM"
$8D�wX4q&(,/Kt02<8&�<'w�KJ9�+�`�4�!�R20U,G`_<8RL0;,/"

� ô C cm ô jlm E Ë Y ô o Y E oX{ ô j { E j q jrm E a
Ð!D 58Zfc�=
$'&(:

� E C cm ô jlm E Ë Y E o Y ô oX{ E j { ô j q jrm ô a
Ð � 58Zna~=
�p+�,A$'&�&q<�x�:�+AKJ+3. Q 02&�+�Kt9q+�DJ<8RL4qKt02<8&(D¥� c Kt<�Kt9�0;Dz`q.1<8!�RL+ Q 4(DJ02&�}nKJ9�+�Ê(.IDJK O <8.I:�+A.Ø,/<8&(:�02KJ0L<8& N Y�Z
5!{ c =

� ô C Y ô o Y E j q
a�5 m ô jlm E = j a

a D 58Zn¹~=
a ¸



� E C a
a o Y ô o Y E j q

a�5 m ô jlm E = � 58Z ¶ =
�z9q+rDJ+�KMxz<�,/RL<�DJ+-: O wX<8. Q DJ<8R24�KJ0L<8&_Do$'R2<8&�}px�02Kt9	Kt9�+�`_+3.JwX+-,/KfR;$'!(<84q. Q $'.1�8+AK�,/<8&(:�02Kt02<8&C��� c CY c o m+c � c ��$'R2RL<'x�4_D>KJ<@:�+AKJ+3. Q 02&�+�$�,/<8&(:�02KJ0L<8&%4q&(:�+A.>x�9�0;,19�Kt9�+Px�$'}8+�.I$'Kt+P0UD_9�02}89�+A.>02&À,/< Q*Q 4�&q0LKM"
a Y E o Y ô u�5 m E o m ô = a�5 m ô jlm E =m ô j ¹ m E

[ a
a orq]\ � 58Znþ~=

m w

5X0Ö= a u«a�q�^
5Ö0L0Ö= Y E u Y ô $'&(: m ô u m E �
KJ9�+�+-Y^4�0LR202!�.10L4 Q x�$'}8+%.I$'KJ+�0;Dz9q0L}89�+A.z02&ñ,/< Q*Q 4q&�0LKy"�a�Kt9_$'&�02&ñ,/< Q*Q 4q&�0LKy"ñc'Z

± Â ÷�j'�C�_ø��_ø�÷�j��d]��_g-²2i-²;�´� ÁDC
�z9q+%+-Y84�02RL02!�.1024 Q ,/<8&(:�02Kt02<8&�5 · =Ø&q<�x	!(+-,/< Q +rD

  5!� E o�{ E j < E/ôa ô D!v yô D f ô =porq*C   5h� E or{ E j < ô�Ea E D!v yE D f E = � 57_�c�=
�z9q+f`�.10;,I+�<'w@9�<84(DJ02&�}�wX4�&_,IKJ02<8&s0;Do$'}�$'02&�v c C¸v c 5!a c D�w c =1��x�9�02RL+�Kt9�+�+-Y84�02R20L!�.1024 Q &|4 Q !_+3.�<'w
.1+-DJ0U:V+3&�K1D�&�<'x :V+3`_+A&(:�D�<8&sKJ9�+�Kt.I$'&(DywX+A.ID�$8Dnxz+ARLR�a c C a c 5Pw ô D f ô D�w E D f E D`< ô�E D`< E/ô =uZ mÑQ `�R20U,/02K
:�0ê��+A.1+A&�Kt0;$'KJ0L<8&f<'w N Y�ZG5M¨%c�=�x�02KJ9
.1+rDJ`_+-,/KzKt<a< ô�E $'&(:L< E/ô }802H8+-D

Ý < E/ô ca Eô j < ô�E ca EE j eC5�v yô = ³ v ô³ a ô j eC5�v yE = ³ v E³ a E ß
³ a ô³ < ô�E C o ca E D 57_�a~=

Ý < E/ô ca Eô j < ô�E ca EE j eC5�v yô = ³ v ô³ a ô j eC5�v yE = ³ v E³ a E ß
³ a E³ < E/ô C o ca ô � 57_�¹~=

©q.1< Q N Y�D�5M¨za~=�$'&(:
5y¨Ø¹~=zxz+%<8!�K1$'0L&�KJ9($'K ç óRQç @=QbT C ç óUTç @FTcQ 0òw�$'&(:�<8&�RL"*0êw�a ô Csa E Z

¹8b



Æ  ~øM �j' ��Cl8 �g

­zKJ��02&(DJ<8&C��­�Z]¦�Z%$'&(:ed(Z N Z�)�KJ0L}8R20LKJÍ�5uc ¸8Ï b~=1�gfih ßtèAÞÑí�à1ß1åÙâ8Ýkjzí�îAäòÜXèml�èJâ8Ý�â���ÜXè/å=n � ÿ +Axpo�<8.1�(S
6�,-¿�.I$�x OMµ 0LR2R7Z

¦�<�$8:�x�$�"8�|¥�Z[�ðZ($'&_:f©zZE¥�Z�©ÎRU$'KJKt+A.ID�5uc ¸8Ï a~=1�rq N ��,/02+3&_,I"f$'&(:�+-Y84($'R20;D1$'Kt02<8&�`_$-" Q +A&�K1D�0L&
$�wX+-: O
+A.I$'R(DJ"�DJKt+ Q <'w>}8<�H8+A.1& Q +A&�K3SC$�DJ"�&�Kt9q+rDJ0;D�$'&(:�+Av�KJ+3&_DJ0L<8&�<'w�.1+-,/+A&|KP.1+rDJ4qRLK1D`s�� ��ã8Ý�ã8é8Ü;ã8ÝLt�â8í|à}î
Ý�ã8ähâJæul�èJâ8Ý�â���ÜXè/å � � S Õ cA¹ O Õ ¹8¹�Z

¦�.14�+-,1�~&�+A.-�vd_Z(51c ¸8Ï ¹~=1�rq1¾�.1<8`_+A.1KM"oH�$'R24�+ Q $'v~0 Q 0;D1$'Kt02<8&f$'&(:*`�4�!qRL0;,�DJ+-,/Kt<8.G+/��,/02+A&(,/"ws�� t|â8í�àIÝ�ã8ä
âJæyxhà3îJã8Ýml�èJâ8Ýqâ��oÜXè/å Á � S�c O cAþ�Z

¦�.14�+-,1�~&�+A.-�zd_Z�51c ¸8¸8¸ =u�{q1�z02+A!(<84qKI�-K1$'v O ,/< Q `(+AKJ0LKJ0L<8& Q <�:�+ARUD`s����Ù<8.1�~0L&q}@¾�$'`_+A.�| Õ8¸ � m ¿�¾>­��8FG&�0 O
H8+A.IDJ02KM"*<'w m RLR20L&q<80UDAZ

N :�x�$'.I:�DA��d(Zê)(Zê)(ZC$'&(:p6�Z\§%+A+A&�5uc ¸8¸8Õ =1�uq1�h$'vÙ,/< Q `(+AKJ0LKJ0L<8&�$'&(:p×´+3H~0U$'KJ9($'&}s�� lzí�àMâ}Ð�ßMã8Ý~l�èJâ�î
Ý�â���ÜXè���ßIì-ÜÑß õ � C S�c8cA¹ O ¹ ¶ Z

N `�`�R2+���ªnZ�$'&(:��%Z�¥G< Q +A.%5uc ¸8¸ c�=1�rq16
<8!q0LR20LKy"�$'&(:�.1+-:�0UDJKJ.102!�4�KJ0L<8&}s�� t�â8í|à/Ý�ã8äCâJæ�jØâ8äòÜ;ÞÑÜXèJã8ä�l�èJâ8Ý�î
â��-û�)�) S Ï a Ï'O þ Ï Z

N `�`�R2+��>ªnZ\$'&(:�­�ZhÓ�+AR2+3&q0LKJÍ
5uc ¸8Ï c�=1�>q1�z9q+o0 Q `qRL0;,A$'Kt02<8&(DG<'w�,/< Q `_+3KJ02Kt02<8&Ù$ Q <8&�}�{J4q.10UD1:�0;,/Kt02<8&(DAS
ª�<~+-D@��0L+A!_<84�K�&q+3+-:�`(<8R202Kt0;,AD��Is�� t�â8í|à/Ý�ã8äCâJæ�jØâ8äòÜ;ÞÑÜXèJã8ä�l�èJâ8Ý�â��xû�'�) S�c8c ¸~·-O cAa�c · Z

©hR;$'KtKJ+A.IDA��©�ZL���nZ µ +A&(:�+A.IDJ<8&Ù$'&_:�¾hZC6
02+-DJÍA�8<�x�DJ��0�51c ¸~·-¶ =u�uq1¾P4�!�R20;,�}8<�<|:qDA�h+I��,/02+3&_,I"p$'&(:�.1+ O
}802<8&($'R_Ê�D1,A$'R>+-Y84($'R20;D1$'Kt02<8&}s�� t|â8í�àIÝ�ã8ähâJæujzí�îAäòÜXè�l�èJâ8Ý�â��oÜXè3åV� S ¸8¸'O c8cAa�Z

©q.1+3"8�z¦�Zê)(Z�$'&(:�¥�Z N 0U,T9�+A&�!(+A.1}8+A.f5uc ¸8¸8Õ =1��q1�\<p9($'. Q <8&�0;DJ+�<8.�Kt<�,I< Q `_+AKt+�� ��9($'K3BED�&�<8KoKJ9�+
Y^4�+-DJKt02<8&}s�� t|â8í�à/Ý�ã8ähâJæujØí�îAäêÜXè�l�èJâ8Ý�â���ÜXè/åV C S�¹8¹8þ O ¹ ¶�¸ Z

µ +A&(:�+A.IDJ<8&C��d(Z��ÀZ\5uc ¸8Ï þ8$~=1�/f l�èJâ8Ý�â���ÜXèoÞÖö�ßMâ8à}ûfã8Ý�é�ÞXö�ßnèAÜ;ÞÑÜÑß1å=n ��a'&_:f+-:�02Kt02<8&C��­�,A$8:�+ Q 0U,%¾P.1+-D1DA�
m &_,�Z2�>#�.1R;$'&(:�<���©hR2<8.10;:�$�Z

¹�c



µ +A&(:�+A.IDJ<8&C�=d_Z��nZ_5uc ¸8Ï þ'!>=1�rq1�z9q+���0L+A!_<84�K Q <�:�+AR7S�¦�.102&�}n!($8,T�oKJ9�+�+A&|KJ.1+A`�.1+A&�+A4�.ID`s�� t|â8í�àIÝqã8ä>âJæjzâ8äòÜ;ÞÑÜXèJã8ä�l�èJâ8Ý�â��-û�)}� S�a ¶�Ï'O a Õ'¶ Z
§�$'&|!q4�.-��¥�Z�$'&(:�6�Z�§�+3+A&�51c ¸8¸ ¹~=u��q�d�+A4�vfD1$'&(DPwX.1<8&�KJ0��+A.IDAShK1$'v�,/< Q `_+AKt02KJ0L<8&
$'&(:�Ku$'v�,/<~<8.I:�0L&_$ O
KJ0L<8&
xG9�+A&ñ,/<84�&�KJ.10L+-Dz:�0ê�>+3.G0L&
DJ02Í3+zs���� �fßIà/ÜXèJã8Ýyl�èJâ8Ý�â��oÜXè���ßIì�ÜÑß õ '�� S Ï~·8·-OM¸ a�Z

§�+3+A&C�z6�Zz5uc ¸8Ï~· =1��qJ�p+ARòw7$'.1+f+/�>+-,IK1D*<'w�,/< Q*Q <�:�02KM"pKu$'v�9($'. Q <8&�0;D1$'Kt02<8&}s�� t|â8í�àIÝ�ã8äGâJæ�jzí�îAäòÜXèl�èJâ8Ý�â��oÜXè3åV�}� S@cAb ·-O c8c ¶ Z
§�+3+A&C��6�Z($'&(:�6�Z�6�$'.I,19($'&_:
5uc ¸8¸~· =1��q1©Î0UD1,A$'R>,I< Q `_+AKt02Kt02<8&�$'&(:�Kt9q+�`($'KJKJ+3.1&
<'w�`�4q!�RL0;,�DJ`(+A&(: O
02&�}vs�� t|â8í�à/Ý�ã8ähâJæujØí�îAäêÜXè�l�èJâ8Ý�â���ÜXè/åV � S�¹8¹ O þ8¹�Z

§�+39q<�+8�C¾hZ�d(ZC51c ¸8Ï8¸ =1�>q1¾h<8R20U,/"
,I<~<8`(+A.I$'KJ0L<8&p$ Q <8&�}f!_+3&q+3H8<8R2+A&�K@}8<'H8+A.1& Q +A&|K1D Q $�"�!_+n4�&(:V+rDJ02. O
$'!�R2+zs�� ��ßIì-ÜÑß õ âJæ/l�èJâ8Ý�â��oÜXè � ÞÑí�é8ÜÑß1å>�� S�a Ï8¸'OM¸8Õ Z

×><�,1�~xz<�<|:´��¦�Z�5Ña8b8b�c�=u��q1��$'v�,I< Q `_+AKt02Kt02<8&o$'&(:�K1$'vÀ,/< O <8.I:�02&($'KJ0L<8&�4�&(:�+A.h:�+-DJKt02&($'KJ0L<8&o$'&(:�<8.102}80L&
`�.102&(,/02`�RL+-DASh$*DJ"�&�Kt9q+rDJ0;D`s�� t|â8í�àIÝ�ã8ä\âJæ�jzí�îAäòÜXè�l�èJâ8Ý�â��oÜXè3åV' Á S�a ·�¸'O ¹�c ¸ Z

6
02&�KtÍ8��d(Z�$'&(: µ Z��\4�R2�8+A&(D�51c ¸8Ï8Õ =u�rq/¨�< Q�Q <�:�0LKy"oK1$'v�,/< Q `_+AKt02KJ0L<8&�!(+AKMxz+A+A& Q + Q !_+A.�DJKu$'KJ+-Dz<'w
$�wX+-:�+A.I$'Kt02<8&CSh+-Y84q0LR20L!q.10L4 Q $'&(:�+/��,I02+A&(,/"ws�� t�â8í|à/Ý�ã8äCâJæ/jzíVîräòÜXè�l�èJâ8Ýqâ��oÜXè/å ? ) S�cA¹8¹ O c · a�Z

6
"8+A.IDA�´¿ÀZ\5uc ¸8¸ b~=1�Oq/#@`�KJ0 Q $'R202KM"8��wX.1+A+ Q <8!�02R20LKM"8�_$'&(:fKJ9�+n.1+A}802<8&($'R�$'4�KJ9�<8.102KM"*0L&�$�wX+r:V+3.I$'KJ02<8&}s��t�â8í|à/Ý�ã8ähâJæujzíVîräòÜXè/l�èJâ8Ý�â��oÜXè3åV�}� S�cAb ·-O cAa�c'Z
��02R;:�$8DJ0L&\��ªnZ N Zn51c ¸8Ï8Õ =1��f xhà3îJã8Ý Ð(í�îAäòÜXè;��Ýqã8Ý(è/ß=n � µ $'.1xz<�<�:ð­�,A$8:�+ Q 0U,�¾�4�!qRL0;DJ9�+A.IDA��¨�9�4�.-�
)�xG0LKJÍA+A.1RU$'&(:´Z

��02R;:�$8DJ0L&\��ªnZ N Z>51c ¸8Ï8¸ =u�rq m &|KJ+A.X{J4�.10;D1:�0U,/KJ0L<8&_$'RV,A$'`�02K1$'R Q <8!q0LR20LKy"(Sh©h0UD1,A$'R_+Av�KJ+3.1&_$'RL02KM"f$'&(:f,/<8.1.1+-, O
KJ0LH8+nDJ4�!(DJ0;:�"Ds�� t�â8í|à/Ý�ã8ähâJæ�xhà3îJã8Ýml�èJâ8Ý�â��oÜXè/å ? � S�c ¸ ¹ O a�cAa�Z

��02R;DJ<8&C�Sd(ZEªnZ�5uc ¸8¸ c�=1�yq1��$'v�,/< Q `_+AKt02KJ0L<8&�xG0LKJ9�0L&�KJ+3.1.1+A}802<8&($'R%:�0ê��+A.1+A&(,/+-Df02&�w7$8,/Kt<8.
+A&(:V<�x O
Q +A&�KuD`s�� ��ßXá^Ü;â8Ý�ã8ä � èAÜÑß/Ý(è/ß�ã8Ý�é3xhà3îJã8Ý!l�èJâ8Ý�â���ÜXè/å ?>Á S ¶ a8¹ OÑ¶ þ�c'Z

��02R;DJ<8&C�Dd(ZEªnZ2�(51c ¸8¸8¸ =?q1��9�+A<8.10L+-Dz<'whKu$'v
,/< Q `(+AKJ0LKJ0L<8&�s���� ã8ÞÑÜ;â8Ý�ã8ä � ã'ç�t�â8í�àIÝ�ã8ä�� ? S�a Õ8¸'O ¹8b ¶ Z
¹8a



Ó�<|:V.1<�x��z¿nZ]¥�Z�$'&(:�¾hZ�6
02+-DJÍ3�8<'x@DJ�~0@51c ¸8Ï8Õ =1�?q1¾P02}8<84C����0L+A!_<84�K3�P`�.1<8`_+3.1Ky"ÙK1$'v|$'KJ02<8&C�z$'&(:�KJ9�+
4�&_:�+A.1`�.1<�H~0UDJ02<8&*<'w�R2<|,A$'RC`q4�!�R20U,G}8<�<�:�D`s�� t�â8í�àIÝ�ã8ä\âJæ�xhà3îJã8Ý!l�èJâ8Ýqâ��oÜXè/å Á ) S�¹8þ Õ'O ¹ · b�Z

¹8¹




