
��������� �	�
���������� ����� ������������� �"!#�$�%��&'��&(�)�*���
+ �,�-���/.102� 34���2�5�*�6&7�6�289��:��; �<�=�?>������ @�A

B=CDFEHGJI�K7LNM	GPORQTS$GPI)I)UVIHWYXHGPORI�Z1[ \]C=L_^a`bU_GJcHGdOReYGJU_GPO
f gihijlkmhonqpVrFstjdgisvuxwxytzFp|{~}����vg��v�������ly){V}�����ytn:wx�vg�uP����}�g���k�y��vg����wx������l�Pgi}l��km}��

rFw�}�z]�m�4�J�	pV�x�x�R�x�:������dgi}l��km}��F�lkmz��J��k����l��� �k�y�naw�}R¡
¢¤£�¥m¦¨§ª©¬«N�§�©*®R£�¯�«°®l±�§*²x§�©m³¨©4´�µ¶±�®�x·�©m³F£m¸F±�¹�º»¯*®l±�¼�¸ª¯¨§�¦F±�®*½¨§�®�º|²x§

¾�¿1À�Á�Â*Ã�Ä�Á
Å �Pwxytw�n�k���k�ytg�Æ�kmzÇ��yv���dh�kmnÈgo��s�w�hih�kmz)É1Ê¶ËvÌ
ÍFÎxÏ�ÎxÐ:Ë�Ñ_Ë¤Ï)Ñ»Ï�Î¨ÒmÑ|Î¶Ó¤ÔiË)g��4g��¬w�z�nagi�v�
w$���¨h��Fgi}l�bw�h�����ytg��vj�nTÕÖjl�¨��k×yt��}�}dgi}l�Ø�vgin�k×�¨}%gi}��d�l�agi}��v�vw�}�s¤k7Ù»ÚdÛtÜ�Ý:go�
Þ Ù°Ü�Ý�ß�à Úáà âá�	Õ	jlk�yvk Þ go�6w�}Èwxyt�dg���ytwxyv¡,�ã��}ds¤�vg��¨} zlk��ákm}�z�gi}l�b�¨}�h�¡ä�¨}åÜJ�
�¡4�dgis�w�hihi¡�� Þ go�����¨n�k(k¤æF�J�¨}�km}R�vgiw�hH�»��}�s¤�vgi�¨}��çk��è�l��� Þ Ù°Ü�Ýaéëê¤ìí�ã��ya���¨n�k
s¤�¨}����vw�}¶�îê*�îf]k�zlkm�vs¤ytgi�Jkï��km}lk�ytw�h1��kmstjd}�gið4�lkm�Ö���?�����vw�go}í�vjlkm}/��yv�ªÕ��vjØ���
�vjlk)����y�n Þ Ù°Ü�Ýñé ê�ò ìÖ�ã��ywÇhiwxyt��k)�*wxytgik��_¡q���P�Phiw�}�wxyñ��ytwx�dja��yv���dh�kmn:������j�k
u�k�¡Ç���î�vj�gi���_¡4�Jk
���dw�h�����y�g��vj�nYgi�¬Õ	j�wx��Õ
kHs�w�hihR�vj�kqó�ô�wm¡�k�yvÕ	gi��k�r4k��dwxytwx�vg��¨}
õçyv���ák�yv�N¡4öq���ñwq�dhiw�}dwxy)��ytwx�dj(��yt���dh�kmn(�ñõçyt���dh�kmna�)j�w��4go}l���vj�gi�H��yt���Jk�yt�_¡
gi}�s�hi��z�k×÷�ø¶ù�ú�ù�ûýü¬þ�ûlÿJþ������Jü�þ�û=�	÷�ø¶ù�ú�ù�û��oú	��þ�÷�þ�ú
�¬þ�ú¬ÿ��mþdÿ��	w�}�z
÷�øRù�ú¬ù�û���
���oú�ù�ÿ���ú�����þPÿ¬���ñæF��km}��vgi�¨}��î����¨�lyÇ�v�Jk�kmzlp_�l�]��kmstj�}dgið¶��k ���
�dw��vgis�w�hihi¡qw�hoh���æFkmz��dwxytw�n�k���k�y)��ytw�s¤�vwx�Ph�kî�dhiw�}�wxy���ytwx�dj6��yv���dhikmna�wxyvk-w�hi�v�
k¤æFj�gi�dg���kmz��

�í��ytk�����k�ym�=�¨}]�¨�ly�Õ
w�¡/���×zlkm�vg��¨}���æFkmz]�dwxy�w�n�k���k�yïw�h�����y�g��vj�na�îÕÖgi�vj
�v�l�dhigo}lkmwxy�k¤æF�J�¨}�km}R�v���JÕ
k zlk�y�g���kï���¨nakï�vjlk���ytk��vgis�w�h1yvkm�v��h��v�	yvkmhiwx�vgo}l�l�dk��è�l���
�vjlkzl�¨nago}�wx�vg��¨}-}4��n��ák�y���y��vjlkç��k�yv��k¤æÇs¤����k�yñ}4��nï�Jk�y��mÕÖg��vj-�vj�kç��yvk�k�ÕÖgiz��vj
���1w��Phiw�}lkî��ytwx�dj��

�������! 	"$#&%('*),+.-(/0-(132415-76�896�1;:4<�+.=?>A@?BDC�EF=HGI6�-(15-(>J=?KL=H13K515-7M?KN-7<�O.+POPKRQ4BS60-(1L-(>J=UT
KL=H1LOPVH=?GWM?:4>A6�+.=UEFOXKRQ4BFKL1L=?=3G�=HMH:(>A6
:4@LOXK5OP:4/�B�2(15-(6�8�@L=?60-(1L-7K5:41;@HY
Z\[^]`_ba\cedgfhdei$jk_blDmUa\_onpdgq?i&qUrtspu`a�]$jk](a\_�jk]`](a;jU_bnvdei,sbu`a�w
_pqtxya;a;ztdei`{Hnvqkr|spu$a�}k~kspu,��iHspa;_pi7jNspdeqUi7jkc

� qUcecgqt�H�`de�`f�q?iA[��`spqUf�jksbj`����jUi`{U�$jU{UaLn�jUi$zAw
_pq?{U_ojkfhfhdgi${J��� � [&��wI}k�?�`�L�y�	u`a;cezAdgi � _bayspa?�
� _pa;a;x\aU�`�?�`cgl�~5�(�5}t�`}k�?�`�?�
�o� �`]`](qU_pspaLz��|lhspu`a��&a\�tsonpxou`a��`q?_bnbxou|�`i`{Hn�{?a\fha\dei$nbxou$jNr�sS�X_paLn�aLjk_oxou�]`_pqU��a;xys�w
��[S�A�Xw0jk_ojkf¡ 

aysba\_bdg¢;a;z£xyqUfh]`ceay¤tdgs�l¥jki7z£�	¤`jUxRs¦[S��{Uq?_pdgspu`f�no�R�`§S��¨?©UªH«t�y o�L�y�

¬

Electronic Colloquium on Computational Complexity, Revision 01 of Report No. 023 (2001)

ISSN 1433-8092




� ���������
	�����������

��8�OP+.=�>�-(/vQ36�1;:4<�+.=?>A@D:��	6�15-7M?K5OPM|-(+�O./vKL=H1L=?@;K,KL=H/�G!KL: <�=hOP/vK515-7M?KN-7<�+.=���1L:4> -�@;K5-(/FT
G0-71LG MH:(>A6�+P=UEFOPKRQvTbK58�=?:41L=UK5O.M 6�:(O./vK�:�����OP=�� B¦O./ >�-(/vQWM|-(@;=H@ @���MN8 6�1L:4<�+P=H>J@£80-��(=
/0-$K���1L-(+��\@;K51���M?K ��15-7+"!!60-715-(>J=?KL=H1L@?B�-(/�G 6�15-(MUK5OPM|-(+P+PQ 1;=H+.=#�7-(/vK�O./�@\KN-(/�MH=H@h-(1L=�:$��K5=H/
-(@;@L:�MHO.-7K5=?G%��OPKL8&�\@L>A-(+.+'!(�(-7+"��=?@�:��DK58�=?@L= 6�-(15-(>J=?KL=H1;@HY*)�8�= /�:(K5OP:4/�:��DC�EF=?G 60-$T
1L-(>A=UK5=?1SKL15-(MUKN-(<�OP+.OXKRQ,+ ¬.-$/ K51;O.=H@�K5:£M|-(6�K ��1L= K58�OP@&OP/vK���OXK5O.:(/�Y0)�8�O.@&O.@SG�:4/�=�<vQ3K5-�1�O./�2
OP/�KL:^-(MHM?:2��/vK¥@L:4+3��O./�2 -7+.24:41;OPKL8�>A@ K580-$K�-(1L= =kEF6�:4/�=H/vK5O.-(+4��OPKL8 1L=H@;6�=?M?K�K5: KL8�= 60-$T
1L-(>A=UK5=?1HB
<5��K�:(K58�=?1���OP@L=!80-��(=!6�:(+PQ�/�:4>JO -(+�K5O.>J= MH:4>J6�+P=UEFOPKRQ(Y6)�8�-7K�OP@HB	:4/ OP/�65��K
OP/�@;K5-(/�MH=87:9<;>=5?�:4/�=�KL=H1;>A@,-(7�60-(1L-(>J=?K5=?1LOPVH=HG@?S6�1;:4<�+.=?>BADCFE G*HJI�K�I�LME#NOE#KPNQK�ISR#NTIVU�W"E
O3��OPK&-(+P+.:.��@0��:41&-�@L:(+'��O./�2�-(+P24:41LOXK58�>�1 ��/�/�O./�2¥O./3K5OP>A=YX�7Q=5?[Z]\4^3_Q`RB$��8�=?1L=�X^O.@S-(/ -(1\T
<�OXK51L-(1;Qa�b��/�MUK5OP:4/ :4/�+XQ G�=H6
=H/�G�OP/�2 :4/�=!-(/�GcZedgf 90f YD)�8�=�-(@;@L:�MHO -$K5=HG M?:4>J6�+.=kE�OXKRQ
M?+ -(@;@�OP@¥MH-(+.+P=HG%h�)�) Y*i£@�C�EF=HG 60-715-(>J=?KL=H1�K515-7M?KN-7<�O.+POPKRQ =kEF6�+.OPMHOPKL+PQ -(+.+P:j��@*��:41�=kE�T
6
:4/�=?/�KLO -(+�KLO.>J= MH:4>J6�+.=kEFOPKRQ M?:4/�MH=?1L/�OP/�2�KL8�= 6�-(15-(>J=?KL=H1?B	KL8�= 6�1L=H@;@LOP/�2�MN80-7+.+.=?/�24=
OP@¡K5:c17=H=H6*K58�= 1L=H+.-7K5=?Gk�;MH:(>!<�O./�-7K5:41;O -(+	=kE�6�+.:4@;O.:4/5!!-(@�@L>A-(+.+�-(@�6
:4@L@;O.<�+P=(Y�lR/ KL8�O.@
60-76�=?1HB]��= 6�1L:.��O.G�= - 24=H/�=H15-7+m��15-(>J=���:41�1n��:41po£)�TR80-71LG 6�+.-(/0-(1�2415-76�8 6�1L:(<�+.=?>A@
KL80-7K�-(+.+P:.��@*��@¥KL:A2(:���1;:4> KRQ�6�O.MH-(+.+XQ�KLO.>J=aq ì Z4\]^'_Q`,-7+.24:41;OPKL8�>A@�K5:^K5O.>J=aq ò ì Z]\4^3_Q`
-(+P24:41;OPK58�>A@r7�@ ��<�@;=�st��=?/�KL+PQ <�1LO.=#u�QWG�=H/�:7K5=HG <vQ&� q ò ì TR-(+.2(:41LOXK58�>J@ !t?kB0>A=H-(/�OP/�2 -(/
=kE�6
:4/�=?/vK5O -7+¦@L6
=H=HG�Tv��6�Y _ )�8�= >A-(O./ M?:4/vK51;O.<5��KLO.:4/�@�:��D:���1*�¡:41�1	B�K58t��@HB
-(1;=

w KL: 6�1;:.�FOPG�=£/�=�� 1L=?@ ��+XK5@�-(/�G -x�;@\K51���M?K ��15-(+�<�1L=H-�1vK58�1;:2��248J!y��:41�KL8�=£6�-(15-(> T
=UK5=?1LO.V?=HG�MH:4>J6�+P=UEFOPKRQ�:���- +.-(1L24=£MH+ -7@L@�:��&6�1L:4<�+.=H>J@HB

w KL: 60-(1L-(+.+P=H+ -(/�G�MH:(>A6�+P=H>J=H/vK 1;=H@ ��+PK5@z��:41 K58�=*-(6�6�1;:tEFOP>�-(<�O.+.OXKRQ :��¥6�+ -7/0-(1
2(15-(6�8*6�1;:4<�+P=H>J@�:4<�KN-7O./�=?G�<vQ
{¡-�1(=?1(+}| / B

w KL:�>J=?K58�:FG�OPVH=�-(/�G =kEFKL=H/�G^6�1;=���O.:���@m��:41 13:4/!M?:4/�MH1;=?KL=�2415-(6�8!6�1L:(<�+.=?>A@�+ ¬#/ B
-7/�G

w KL:*@;Q�@;KL=H>A-7K5OPM|-(+P+PQ*KN-�17=^M|-(1;=J:$��KL8�= <0-(@;=H@3:FM?M���1;1LO./�2 O./ K58�=n7�=UEF6
:4/�=H/vKLO -(+
KL=H1;>A@�:��SK58�=.?h1 ��/�/�O./�2 KLO.>J=H@HY

~*���¦��#��D��"j�@� �V�t��"��t"j�@�����5�m�:�:�b�k�<�p� -(/vQ 8�-(1LG M?:4>J65��KN-$K5O.:(/0-(+�6�1;:4<�+P=H>J@�80-��(=
KL8�= 24=?/�=H1L-(+P��:41;>%�J24O'�(=H/�-(/�:4<t�;=HM?K,9 -(/�G�- 6
:4@;OPK5O3�4= OP/vK5=H2(=H1,=�B,G�:F=?@c9 80-��(=
@;:4>A= 6�1L:46
=H1\KRQ KL80-7K G�=?6�=?/�G�@ :4/�=5��h0:41£OP/�@;K5-(/�MH=7B�K58�=,o�),ToMH:4>J6�+P=?K5=z�����S�0�5�
�4� ���<� 6�1L:4<�+.=H> O.@���24O3�4=H/ -(/���/�G�O.1;=HM?KL=HG�241L-(6�8k��d�7T��; �y?!-(/�Gk=�B G�:�=H@,�

¡ [SxRsb�$jkcecelU�£¢¦u$a\i`a;mUa\_0¢�a x\jUi xyqUi7n�sb_p�$xys�j�n�qU  x;jkcecgaLz¥]`_bqU�$cga;fk¤Ua;_pi$a\cvqkr�](qUcelHi$qUfhdejUc�npdg¢;aDdei
]7q?cgl|i`q?fhdejUc|spdef¡a��¥¢¦u`d xouhden0qUr�spa;i�sbu`aSx;jUnpa�r�q?_	]$jU_bjUf¡a\spa;_pde¢\aLz ]`_bqU�`cea\f�no�R�Uspu`a;iP¢�a�x\jUih_pa;]`cej?xya
spu`a�sba\_bfk¦�§ ¨�©tª<« ¡:¬ �|l6¦�§ ¨>jª@« ¡:¬t® ©tª<« ¡b¬ �

¯



80-��(=^- �4=?1;K5=kE M?:j�(=H1 :�� @;O.VH= -7K >J:4@;K8=5�klR/ 6�-(15-(>J=?KL=H1;O.VH=?G MH:(>A6�+P=UEFOPKRQ*KL8�=H:41\Q4B
KL8�O.@ 6
:4@LOXK5O3�4=*O./vK5=?24=H1 =IO.@ MH-(+.+P=HGIK58�=�HJI�K�I�LME#NvE#KFY�lR/ >A-(/vQ�-(6�6�+.OPM|-7KLO.:4/�@?B�K58�=
60-715-(>J=?KL=H1�= MH-(/3<�= MH:4/�@LO.G�=H1L=?G KL:�<
=z�;@L>A-(+.+'!�O./ MH:(>A60-71LO.@;:4/a��OPK58 KL8�=�@;O.V?=rf 9�fk:$�
KL8�=¡24O3�4=?/!:4<S�;=?M?K�9	Y�)�8�=¡<0-7@LO.M�:4<�@;=H1��7-7KLO.:4/ :��060-715-(>J=?KL=H1LOPVH=?G MH:(>A6�+P=UEFOPKRQ OP@SKL80-7K
��:41 >A-(/vQ 80-(1;G 6�1L:4<�+P=H>J@HB¦K58�=A@;=H=H>JO./�24+PQ O./�8�=?1L=?/�Kx�;M?:4>!<�OP/0-7K5:(1LO -7+&=kE�6�+.:4@;O.:4/5!
1;=|-(+P+PQWM|-(/<�=^1;=H@;KL1LOPM?K5=?GKL: -k�;@;>�-7+.+D6�-(1;K !W:�� K58�=JOP/�65��KHB¦K58�=^60-(1L-(>J=?K5=?1HY,h0:41
OP/�@;K5-(/�MH=7B2���<�F�0�5� �4� ���<� -(+.+P:j��@���:41&-(/ -(+P24:41;OPK58�> ��OPKL8!1 ��/�/�O./�2�K5O.>J= � 7 ¬����¶ì��
=FZ4?�+ ¬�� B ¯
	$/ Y�)&:365��K�OPK OP/A>J:41;=¥M?:4>J6�+.=kE�OXKRQvToK58�=H:41;=?K5OPMhK5=?1L>J@HB�MH:4/�@LO.G�=H1 K58�=�MH+.-(@L@
:���60-(1L-(>A=UK5=?1LO.V?=HG 6�1L:4<�+.=H>J@¦K580-$K&MH-(/ <
=¡@;:4+'�(=HG O./3G�=?KL=H1L>JO./�O.@;KLO.M�KLO.>J=PXm7T=5?OZ4\]^'_Q`yB
MH-(+.+P=HG h�)�) Y�)�8�=£M?:4>J6�+.=kE�OXKRQ^MH+.-(@L@Yh�)�) O.@ K58�=�@;=?Kh:$�5ADCFE G HJI�K I�LME#NvE#K6NQK�ISR#NTIVU�W"E
6�1;:4<�+P=H>J@HY�o¥:(K5=�KL80-7K O./ KL8�= G�=UC0/�OPKLO.:4/ :��6h�)�) KL8�=M�b��/�M?K5OP:4/�X�7Q=5?3>A-|Q K5-�1(=
��/�1L=|-7@L:4/0-7<�+PQ +.-(1L2(=p�7-(+"��=?@HB0=7Yg2�YXB

¯���   
��
�

)�8t��@?B0@L8�:.��O./�2!K580-7Kh-!6�1L:(<�+.=?> OP@h-!>J=H>!<
=H1�:���K58�=�M?+ -(@;@*h�)�)�G�:�=H@�/�:(K¡/�=HM?=H@yT
@L-(1LOP+PQW<�1LOP/�2*-(+.:(/�2*-(/ =��JMHOP=H/vK -(+.2(:41LOXK58�> 7�/�:(K =��(=H/ ��:(1 @L>A-(+.+�=5?UY��¥=H/�M?=(B�K58�=
st��=?@;K5OP:4/ /�-7K���1L-(+.+XQ -(1;O.@;=H@S8�:.� �;@L>A-(+.+'!��¡=�M|-(/ >�-$1(= K58�= �b��/�MUK5O.:(/(X�7Q=5?�7�@L=?=8+�� / ?UY
� /�= G�OP1L=HMUK5OP:4/*O./�M���1;1L=H/vK�1L=?@L=|-71LMN8 :4/�60-(1L-(>J=?K5=?1LOPVH=HG�MH:(>A6�+P=UEFOPKRQ�O.@�K5:JO./V�(=H@;KLOXT
2v-$K5=36�1L:4<�+.=H>J@ ��OXK58�C�EF=HG 60-(1L-(>J=?K5=?1£-7+.24:41;OPKL8�>A@�:���1 ��/�/�O./�2JK5O.>J=zq ì Z4\]^'_Q` -(/�G
KL: K51;Q K5: 24=UK K58�=^MH:(/�@;K5-(/vKrq!-(@ @L>A-(+P+�-(@ 6
:4@L@;O.<�+P=
7�=7Yg2�YPB�@L=?=%+ �$/ O./ K58�= M|-(@;=J:$�
��������� �! �#"%$ �&� � $ ��')( �<�4?UY#* =UKLK5OP/�2 @L>A-(+P+FM?:4/�@;K5-(/vK <0-(@;=H@ O./!KL8�=�=UEF6
:4/�=H/vKLO -(+
��-(MUK5:416Xm7T=5?¡OP@�-(+.@;:J:���1�MH:4/�MH=H1;/�B	<5��KHB0=��4=?/ >J:41L= OP>A6
:41\KN-(/vK5+XQ4B�:2��1�6�1;O.>A-(1;Q ��:7T
M���@�OP@ :4/AOP/V�4=H@\K5OP2v-7K5OP:4/�@,K5:324=UK��b��/�M?KLO.:4/�@YX�7p-(@\Q�>A6�KL:(K5OPM|-(+P+PQJ?&241;:.��O./�23-(@ @L+P:j��+XQ
-(@ 6
:4@L@;O.<�+P=(Y,+�:4OP/�2 @L:�BD��=^6�1L:.��O.G�=J-*24=H/�=H15-7+���15-(>J=���:41 1%��:41 -�<�1L:v-(G M?+ -(@;@3:$�
6�1;:4<�+P=H>J@HB	/0-(>J=H+XQ 6�+ -7/0-(1�2415-76�8 6�1;:4<�+P=H>J@HYP� = OP/�G�O.MH-7K5= /�=?MH=?@L@5-71;Q M?:4/�G�OXK5OP:4/�@
��:41A6�+ -7/0-(1J2415-(6�8 6�1L:(<�+.=?>A@JK580-7K�O.>J6�+PQ h�)�)�TR-(+.2(:41LOXK58�>J@(��OPKL8 1 ��/�/�O./�2 K5O.>J=
q ò ì Z \]^'_Q` ��:41�M?:4/�@;K5-(/vK8q`Y��W:41;=H:.�4=?1HB<�¡= G�O.@;M���@;@�-(/W=UE�K5=?/�@LOP:4/ :$�,:2��1�K5=?MN8�/�O'sS��=
��8�OPMN8 -76�6�+.OP=H@hKL:J<�-(@LOPM|-(+P+PQ�-(+.+
C�EF=HG 6�-(15-(>J=?KL=H1hKL15-(MUKN-(<�+P= 2415-76�8*6�1L:4<�+.=H>J@HY
-z�:�/.D��"10	"£�J�#2 �S"` ������F� %���),+ -(/0-71 241L-(6�8�@!<J��O.+PGI- /0-7K ��15-(+¡-(/�G�6�1L-(M?KLO.M|-7+.+PQ
OP>A6
:41;K5-(/vK^2415-76�8 MH+.-(@L@?Y �W-(/vQ 6�1L:4<�+P=H>J@JKL80-7K -(1L=%o£)�TRM?:4>A6�+.=?KL= ��:41A2(=H/�=?15-(+
241L-(6�8�@z7�@ ��MN8 -(@��m�<�S�0�5� �4� ���<� -(/�G3 �#"%$ �&� � $ ��'4( �@�0?¡1;=H>A-(O./ @;:���8�=H/ 1;=UT
@\K51LOPM?KL=HG K5: 6�+ -(/0-71�241L-(6�8�@?Y8��8�=H1;=|-(@ >A-(/vQxo�),ToMH:4>J6�+P=?K5= 2415-76�8 6�1;:4<�+.=?>A@�-(1L=
80-71LG KL: -76�6�1L:|EFO.>A-7KL=JOP/ 2(=H/�=?15-(+ 241L-(6�8�@?B�{h-�17=H1?BDO./8�=?1r��=H+P+XTv1�/�:.��/��¡:41�1 + | / B
@;8�:.�¡=?G K580-7K¡>�-7/�Q^:$��K58�=?> 6�:4@;@L=?@L@�- 6
:4+XQF/�:4>AO.-(+�KLO.>J=�-76�6�1L:|EFO.>A-7KLO.:4/^@LMN8�=H>J=
��:41£6�+ -(/�-(1£241L-(6�8�@?Yy)�80-$K O.@HB�K58�=?1L= O.@�- 6�:4+XQ�/�:4>JO -(+¦K5OP>A= -(6�6�1;:|E�OP>�-$K5O.:(/ -(+.2(:7T
1;OPK58�> ��OPKL8 -(6�6�1L:|EFO.>A-7K5OP:4/c��-(M?KL:41 ¬&�!5 BF��8�=?1L= 5 O.@�- MH:(/�@;K5-(/vK�-(1;<�OPKL15-(1;O.+PQ MH+P:4@L=

�



KL:���Y ��:.��=��(=H1HB&K58�=^G�=?241L=?=�:�� K58�=J6
:4+PQ�/�:4>JO -7+D241;:j��@8��OXK58 K58�=�st�0-(+.OXKRQ :���K58�=
-(6�6�1L:|EFO.>A-7K5OP:4/�B,OpYg=7YPB ��OPKL8 ¬���5 Y �¥=H/�M?=(B�-76�6�+PQ�OP/�2 K58�=W-(6�6�1L:|EFO.>A-7K5OP:4/9@LMN8�=H>J=
G�:�=H@ /�:(K /�=?MH=?@L@5-71LO.+XQ^+.=H-(GJKL: 6�15-(MUK5O.MH-(+�@;:4+"��KLO.:4/�@HY�i�+PK5=?1L/0-$K5O'�(=H+XQ4B4C0/�G�O./�2 -(/ �;=�� T
C0M?O.=?/�K ! =kE�-7M?Kh@;:4+"�FK5O.:(/AOP/ �;1;=|-(@;:4/0-(<�+P=�=kEF6�:4/�=H/vK5O.-(+
KLO.>J=�! O.@�-(/ OP/vK5=H1;=H@\K5O./�2 -(/�G
6�1;:4>JO.@LOP/�2 1L=?@L=|-71LMN8 MN80-(+P+.=?/�24=(YmlR/ 60-(1\K5O.M���+ -71HB�>�-7/�Q^2(15-(6�8�6�1L:4<�+.=H>J@ @L=H=?>AOP/�24+XQ
C�EF=?G�60-(1L-(>J=?K5=?1,O./vK51L-(M?K5-(<�+P=P��:41,24=?/�=H1L-(+02415-76�8^MH+ -7@L@L=?@�<
=HM?:4>J=hC�EF=HG�6�-(15-(>J=?KL=H1
KL15-(MUKN-(<�+P= ��:41�6�+.-(/0-(1h2(15-(6�8�@y7�M��yYD+ ¬.-£/ ?UY
-3"`���0�� ��S%A�! 	"��&� .S# � �V� 2� ¦#� �� �00�<�zlR/ 1;=HM?=H/vK8�¡:(1 1	B¦-(+P24:41LOXK58�>J@*�¡=?1L= 6�1;=UT
@;=H/vK5=?G*KL80-7K�M?:4/�@\K51 ��M?K5O3�4=?+PQA6�1L:�G5��M?= - @L:4+'��K5OP:4/ ��:(1 �������&� �  � "%$ �&� � $ ��' ( �@�
-(/�G 1;=H+ -$K5=HG 6�1;:4<�+.=?>A@^OP/ KLO.>J=
q ò ì Z + ¬ B ¯./ Y&)S::4<�KN-7O./�K58�=?@L=�1L=H@���+PKL@HBhOXK,�h-(@
6�1;:.�4=H/WK580-7K�KL8�= K51L=?=���OPG�K58W:��,-^6�+ -7/0-(1�241L-(6�8
��OPK58W-^G�:4>JO./0-7KLO./�2 @L=?K�:��D@LO.V?=(=
OP@ <�:2��/�G�=HG <vQ � 7
	 =5?�-(/�GKL80-7K - MH:41;1L=H@;6�:(/�G�O./�2�KL1L=H=^G�=?MH:4>J6
:4@LOXK5O.:(/ M|-(/<�=
��:2��/�G O./ K5OP>A= � 7�	 =FZ0?kYm{Y��O.+PG�O./�2¡:4/ K580-7K�6�1L:4<�+P=H> TR@;6�=?MHOPC�Mm�¡:(1 1p��OXK58 OPKL@¦15-7KL8�=H1
K5-(O.+P:41\To>�-(G�=�-(6�6�1;:v-(MN8���:41�G�:4>JO./0-7KLO./�23@L=UK5@?B08�=H1;=p�¡=�K5-�1(=�-!>(��MN8 <�1;:v-(G�=?1h6�=?1\T
@;6�=?M?K5O3�4=7Y�)�8�O.@!M?:4>A=?@ KL: +.O.2(8�K <vQ KL8�=M��:4+P+.:.��O./�2�Kv��: >�-(OP/ 6
:4O./vKL@HY�hDOP1L@\K|B�<vQ
OP/�KL1L:�G5��M?O./�2 KL8�= @L:7ToM|-(+P+.=?Gg���-|Q4=H1[��O.@;=��F=?60-(1L-7K5OP:4/�),1L:46
=H1\KRQF! ��= 6�1L:.��O.G�=-(/
-(<�@;K51L-(M?KHB�6�1;:4<�+P=H> TRO./�G�=H6
=H/�G�=H/vK£KL:F:4+���:41£- ��-(O.1;+PQ 2(=H/�=?15-(+&G�=H@;O.24/ KL=HMN8�/�O"st��=(��:41
q ò ì Ty-(+P24:41LOXK58�>J@HY��F=?MH:4/�G�B¡<0-(@;=HG :4/�K58�OP@c1(=?Q�/�:(K5OP:4/ �¡=�24O3�4= Kv��: >A-(O./ �¡-|Q�@
8�:.� KL: C0/0-(+P+PQ�:4<FKN-(OP/ K58�=H@L= -(+.24:(1LOPKL8�>J@HB :4/�= <0-7@L=HG :(/ K51;=H= G�=HMH:(>A6
:4@LOXK5OP:4/�@
-(/�G�KL8�= :(K58�=?1�:4/�= <0-(@;=HG :(/W-^<
:2��/�G�=?GW:���K5=?1L6�+.-(/0-(1;OPKRQ -76�6�1L:4-(MN8�YY{¡:(K58 KL8�=H@;=
-(6�6�1L:v-7MN8�=H@^G�: 80-��4=*K58�=HO.1 6�1L:4@^-(/�G M?:4/�@HB ��8�OPMN8k��OP+.+¡<
= G�OP@LM���@L@L=?G +.-7K5=?1 :4/�Y
7�) +P=|-(@;= 1L=#��=H1hK5:���=HM?KLO.:4/ ¯ ��:41h-!@LMN8�=?>�-7KLO.M 6�OPM?K ��1L= :��S:2��1h>A=UK58�:�G�:4+P:42(Q(Y ?yo¥:(K5=
KL80-7K|B�=��(=H/ K58�:2��248 -(+P24:41LOXK58�>J@�<0-(@;=HG :4/ K51;=H=!G�=HMH:(>A6
:4@LOXK5OP:4/�@�-71L=z��OPG�=H+XQ M?:4/FT
@;O.G�=?1L=HG KL: <�= OP>A6�1L-(M?KLO.MH-(+bB	<
=HM|-$��@L= C0/�G�O./�2*-�KL1L=H=^G�=?MH:4>J6
:4@LOXK5O.:(/�B�OP/ 24=H/�=H15-7+bB
OP@J>y��MN8 K5:�: K5O.>J=UToMH:4/�@ ��>JO./�2�B�:2��1�-(6�6�1L:v-7MN8�=H@A@L=H=?> KL: 6�1L:.��O.G�=�C01L@\K�1;=H@ ��+PK5@
��8�=?1L= @ ��MN8 G�=HM?:4>J6�:4@;OPKLO.:4/�@¦:$��@;>�-(+P+���O.GFK58 M|-(/3<
= M?:4>J65��K5=?G 1;=H+.-7K5O3�4=H+XQ st��OPM 1�+XQ4B
8�=?/�MH=7B�Q�O.=H+PG�O./�2!=��JMHOP=H/vK¥-(+P24:41LOXK58�>J@HYD)�8�=3-(GJ�7-(/vK5-(24=�:��S<
:(K58*-76�6�1L:4-(MN8�=H@*��1;:4>
-�6�15-(MUK5OP:4/�=H1��g@36
:4O./vK :�����O.=#� MH+P=|-(1;+PQ O.@ K58�-7K|BS@LOP/�MH=JK58�=�-(+.24:(1LOPKL8�>J@ G�=��(=H+.:(6�=?G
8�=?1L=�M|-(/ <
=�@\KN-7KL=HG O./ - �(=H1\Q 2(=H/�=?15-(+���1L-(>A=#�¡:(1 1	B¡:4/�+PQ9@;>�-7+.+h60-71;K5@J80-��4=*K5:
<
= MN8�-(/�24=?G K5:A-(G0-(6�K¥K58�=H> K5:JK58�= MH:4/�M?1L=UK5= 6�1L:4<�+P=H>�Y*lR/WKL8�O.@¥@L=?/�@L=7B�:2��1��¡:(1 1
G�O���=?1L@�@;K51;:4/�24+XQ
��1L:4> 1;=H@L=H-(1LMN8 G�OP1L=?M?K5OP:4/�@?B���8�=?1L= 1���/�/�OP/�2AKLO.>J=H@£:$� -(+.2(:41LOXK58�>J@
-(1;=�O.>J6�1;:j�(=HG OP/ -z�(=H1;Q 6�1L:4<�+.=H> TR@;6�=?MHOXC0M�>A-(/�/�=H1a7�=(Y 2�YPBF<vQ =UE�KL1L=H>J=H+XQ�@;:46�8�OP@;KLOXT
MH-7K5=?G�MH-(@L=kTRG�OP@;KLO./�MUK5O.:(/�@h-(@�OP/�K58�= M|-(@;= :��D�m�<�S�0�5� �4� ���<�e��:41h24=?/�=H1L-(+�241L-(6�8�@�?UY
h0:41 =UE�-(>J6�+P=(B�:4/�M?=£:4/�=¥M|-7/�@L8�:j� KL80-7K¡- 6�1;:4<�+P=H> 80-7@�K58�=�@;:7TRMH-(+.+P=HG ���-|Q4=H1[��O.@;=
�F=?60-(1L-7K5OP:4/) 1;:46
=H1;KRQ(B !W:4/�=^M|-7/ 1���/ -*24=?/�=H1L-(+ -(+.2(:41LOXK58�> ��8�OPMN8 st��O.M 1�+XQ MH:4> T
65�FK5=H@!-WK51;=H= G�=?MH:4>J6
:4@LOXK5O.:(/ :���2��0-(15-7/�KL=H=?GI@L>A-(+.+���O.GFK58�7�O./�G�=?6�=?/�G�=?/�K!:���K58�=
M?:4/�MH1;=?KL=A6�1;:4<�+P=H>M?UYclR/@ ��>J>�-71;Q4B¦KL8�=^8�=|-(1\K3:��¡:���13-(6�6�1;:v-(MN8M|-(/1L:2��248�+PQ <�=

�



@�1(=?KLMN8�=HG -(@*��:4+.+P:j��@���l �yYXYPY
¬ Y3YXYXYg:4/�=�M|-(/J@L8�:.� K580-7K - 241L-(6�8^6�1;:4<�+.=?> MH-(1L1;O.=H@,@;:4>J=�/�O.M?=�6�1L:46
=H1\K5OP=H@67�=7Yg2�YPB

KL8�= ��-tQ(=H1[��O.@L= �F=?60-(15-$K5O.:(/*) 1;:46
=H1;KRQJ?�-(/�G
¯ Y3YXYXYg:4/�=,M|-(/ G�=UK5=H1;>AOP/�=�@;:4>A=,M?:41L1;=H@;6�:4/�G�O./�2 �;6�1L:4<�+P=H> TR60-715-(>J=?KL=H1L@�!Y��:41�K58�=?@L=

6�1L:46
=H1\K5O.=?@87�=(Y 2�YPB�K58�= ��O.G�KL8 -(/�G�KL8�=�@;O.VH=kT ��-(MUK5:41�:���KL8�= ��-|Q4=H1[��O.@;= �F=H60-715-$T
KLO.:4/*),1;:46�=?1;KRQJ?UY

)�8�=?/�B�:4/�=W24=?KL@ -(/ -(+P24:41;OPK58�> :�� 1���/�/�OP/�2 KLO.>J= � 7Qq ò ì Z \]^'_Q` ?UB���8�=H1L=x��= 24O3�4=
M?:4/�MH1;=?KL=���:41;>(��+.-(@�:4/8�:.� K5:*=#�(-7+"�0-7KL= K58�=^MH:(/�@;K5-(/vK(q -(@3-��b��/�MUK5OP:4/ :$��KL8�=H@;=
6�1;:4<�+P=H> TR60-(1L-(>J=?K5=?1L@?Y
� ��% �D���`%�� )�8�=�>A-(O./!M?:4/vK51;O.<5��KLO.:4/ :��	K58�OP@���:41 1 O.@DKL: 6�1L:.��O.G�=h-�24=H/�=?15-(+�>A=UK58�:�GFT
:4+P:42(Q ��:41 K58�=*G�=?@LO.2(/ :��pq ò ì Ty-7+.24:41;OPKL8�>A@?Y i 1(=UQ KL:KL8�O.@^OP@^KL8�=*/�:(KLO.:4/ :���@L=UT
+P=HM?K�� �4=H1;O'��Q�2415-76�8 6�1L:(<�+.=?>A@ -7/�G�K58�=IOP/vK51L:�G5��MUK5OP:4/�:�� KL8�= ��-tQ(=H1[��O.@L= �F=?60-$T
1L-7K5OP:4/ ) 1;:46
=H1;KRQ 7�@L=?= �F=?M?K5OP:4/ � ?*:$�!@ ��MN8�6�1L:(<�+.=?>A@*O./�M?:4/�/�=?M?K5OP:4/ ��OXK58�K58�=
M?:4/�MH=?6�K^:���+PO./�=H-(1 6�1;:4<�+P=H>�1(=?1L/�=?+.@%7�@;=H= �F��<�@L=HMUK5OP:4/ � Y ¬ ?UYx��OXK589K58�=H@L=��b��/�G0-$T
>J=H/vKN-7+�/�:(KLO.:4/�@?B ��= M|-(/ G�=H1;O'�(=:���1*1L=H@���+PKL@HY � = @L8�:.� KL80-7K*6�1;:4<�+.=?>A@ KL80-7K
80-��(=AK58�= ��-|Q4=H1[��O.@;= �F=?60-(15-$K5O.:(/ ),1L:(6�=?1;KRQ -(/�G -(G�>JOPK =HOXK58�=?1 -*K51;=H=JG�=HM?:4>A6
:7T
@;OPK5OP:4/9<0-7@L=HG -(+P24:41LOXK58�> 7�M��yYXB =7Yg2�YPBp+ �F¬ B �V¯./ ? :41^-7G�>AOXK -(/ -(+P24:41;OPK58�> <�-(@L=?G :4/
<
:2��/�G�=HG�:2��KL=H1L6�+ -(/0-71LOPKRQ 7�M��yY + | / ?UB¥M|-7/ <�= @;:4+'�(=HG�O./ K5O.>J=xq ò ì Z4\]^3_Q`\Y h0:41�OP/FT
@\KN-(/�M?=(B�K58�=?@L=�O./�M?+"��G�= ��������� � �m�<�S�0�5� �4� �����DB ��������� � $ �  D� � � �  D� � � ( �@�DB
��������� �  �#"%$ �&� � $ ��' ( �<�&B�:41 �������&� ���� ' �  �#" $ ��� � $�� � -7/�G -(+.@;:M�7-(1LO.-$T
KLO.:4/�@ :���K58�=?@L=7B @���MN8 -(@!K58�=HO.1r�¡=?O.248vKL=HG �4=?1L@LOP:4/�@?Y ��:41L=?:j�(=H1?B���= 24O'�(= =UEF6�+PO.M?OPK
��:41;>(��+.-(@,K5: G�=?K5=?1L>JO./�=¥K58�=�<0-(@;= q�:��¦K58�=£=UEF6
:4/�=?/�KLO -(+	K5=?1L> ��OPKL8�1;=H@L6
=HMUKhK5:3K58�=
6�1;:4<�+P=H> @L6
=HM?OPC0M�60-(1L-(>A=UK5=?1L@HY h0:41 ����� �&� � ���<�F�0�5� �4� ���<�DBF=7Yg2�YPBS�¡=�:4<�KN-7O./ -
KLO.>J= � 7 ¯��tò ��ì Z0?�� � 7 ¬j¯2¯4ò ì ?�-(+.24:(1LOPKL8�>�Y )�8�= >J=?KL8�:�G�@�M|-7/ <�=!2(=H/�=?15-(+PO.VH=?G O./
-y�¡-|Q K580-$K�<0-(@LOPM|-(+P+PQA-(+P+]h�)�)hTR6�1L:4<�+P=H>J@�KL80-7K¥-(G�>JOPK�K51;=H=UToG�=HM?:4>J6�:4@;OPKLO.:4/ <�-(@L=?G
-(+P24:41;OPK58�>A@�M|-7/ <�=!-7KLK5-(M 1(=?G ��OXK58 :���1�-(6�6�1L:v-7MN8�Y8i +PO.<�1L-(1;Q*M?:4/vKN-(OP/�O./�2AO.>J6�+.=kT
>J=H/vKN-$K5O.:(/�@ :$�*�(-71LO.:���@!-(+P24:41;OPK58�>A@ @ 17=?KLMN8�=HG O./K58�OP@ 60-(6
=H1 O.@ M���1L1;=H/vK5+XQ ��/�G�=H1
G�=#�4=?+.:46�>J=H/vKHY loK ��@L=?@�K58�= �
	 +6i 60-(M 1$-(24= + ¯$-$/ ��:41A= �JMHO.=?/vK G0-7K5-KRQ�6�=?@ -(/�G
7�2415-(6�8<?h-(+.2(:41LOXK58�>J@h-(/�G�KL8�= 1L=H@���+PKL@�:4<�KN-7O./�=?G�@;:c��-(1�-(1L= =?/�MH:2��15-(24OP/�2�Y
� �t" ����� �S"`�  �p� 2�� ���5�,��"t�ylR/WK58�= /�=UE�K @;=HM?KLO.:4/�B���=!@ 17=?KLMN8 KL8�= :.�(=H15-7+.+S@;K51���MUT
K ��1L=h:$�	:2��1�>J=?KL8�:FG�:4+.:427Q3-(/�G 6
:4O./vK�:���K�8�:.� G�O ��=H1;=H/vK,60-71;K5@&C�KDKL:424=?KL8�=H1?Y�)�8t��@HB
OP/ -*@;=H/�@;=(B¦K58�=^C�22��1L= 6�1L:.��O.G�=?G KL8�=H1;=^M|-(/-(+P@L: <
= @L=H=?/ -7@ - 1;:v-(G >A-(6 :�� K58�=
��8�:(+.=h60-76�=?1HYmlR/���=HM?KLO.:4/ � B4@L:4>J=P�b��/�G0-(>J=H/vKN-(+pB4:4+PG -(/�G /�=#� G�=?C0/�OXK5OP:4/�@���:(1�:2��1
>J=?KL8�:FG�@ -71L=^6�1L:.��O.G�=HG�Y � ��13-(6�6�1;:v-(MN8MH:4/�@;O.@\K5@3:���Kv��: >A-(OP/ 6�80-(@;=H@HY lR/���=HMUT
KLO.:4/ � BS��= G�=H@;MH1;O.<
=�K58�=£C�1L@;Kh6�80-(@;=(BJ��8�OPMN8*G�=|-(+P@Y��OXK58 + -|Q(=H1���OP@L=�@;=H60-715-7KLO.:4/�YmlR/

�



�F=?M?KLO.:4/ �FBSKL8�=H/��¡=A24O'�(=x7�G�Q�/0-(>JO.M^6�1;:42415-7>A>JO./�2V?£-(+.2(:41LOXK58�>J@p��:41 + -|Q(=H1���OP@L=?+PQ
@;=H60-(1L-7K5=?G 2(15-(6�8�@HY lR/ �F=?M?K5OP:4/ - B �¡=*G�=?@LMH1;O.<
=��b��1;KL8�=H1^=kEFKL=H/�@;O.:4/�@A-7/�G�O.>J6�+.O�T
MH-7K5OP:4/�@ :��3:2��1 -(6�6�1;:v-(MN8�B�G�=���O.-7K5OP/�2 ��1L:(> K58�=�� q ò ì TT�FOP=���6
:4O./vKHY ! hDO./0-7+.+PQ(BhO./
�F=?M?KLO.:4/k|FB���=*MH:4>J60-(1;= -(/�G�=��7-(+'�0-7KL=�K58�= G�O ��=H1L=?/vK @;KL15-7KL=H24OP=H@ : ��=H1;=HG�<vQI:2��1
>J=?KL8�:FG�:4+.:427Q -(/�G�G�O.@LM���@L@¥6�1;:4@L6
=HMUK5@���:41��b��K���1L= 1L=?@L=|-71LMN8�Y

� � �e��������� �(��	 ���	�8�
�n����

)�8�= -76�6�1L:4-(MN8*:���K58�OP@h60-(6
=H1hOP@h<0-(@;=HG*:4/ K58�=�@L:7ToM|-(+P+.=?G + -|Q4=?1\To>A:�G�=H+�:��&-!6�+ -7/0-(1
241L-(6�8�-(@ OP/vK51L:�G5��M?=HGIOP/ �F��<�@;=HM?KLO.:4/ � Y ¯ Y���@;O./�2 KL8�O.@ >A:�G�=H+pB�:4/�= 6�1L:�MH=H=?G�@ O./
Kv��:A6�80-(@L=?@HY

lR/^-�C01;@;K,6�80-(@L=7Bv:4/�=h@;=H60-715-7KL=H@DKL8�=h241L-(6�8!OP/ -£60-(1\K5OPM���+.-(1D�¡-|Q
7��;+ -|Q4=?1���OP@L=�!V?UY
)�8�=�1(=UQ36�1L:46
=H1\KRQ :��0-¥2415-76�8 6�1L:4<�+P=H> KL:£-7+.+.:.� @ ��MN8!-(/ -76�6�1L:4-(MN8z��OP+.+4<
= KL8�= @L:7T
MH-(+.+P=HG����-|Q4=?1���OP@L= �F=H6�-(15-7KLO.:4/ ) 1;:46
=H1;KRQ(Y ! )�8�= G�=?K5-(O.+P@�8�=H1;=���:41;=^-(1L= 6�1L=?@L=H/vKL=HG
OP/���=HM?KLO.:4/ � Y�loKz��OP+.+�<
=^@L8�:.��/K580-7K3@���MN8I-*6�1L:46
=H1\KRQ 8�:4+PG�@8��:41asS��OPK5=J-*+ -(1;24=
M?+ -(@;@ :$��241L-(6�8J6�1L:4<�+.=H>J@,O./�MH+"��G�O./�2�KL8�:4@;=6��8�OPMN8 -(G�>AOXK -3+PO./�=H-(1,6�1;:4<�+.=?> 1(=?1L/�=?+bY
)�8�OP@�6�1L:46
=H1\KRQ*-(@;@ ��1;=H@�K580-7K�KL8�= 6�+ -7/0-(1�241L-(6�8*M|-(/�<
=3@;=H60-715-7KL=HG�/�O.M?=H+PQ(Y

lR/ -@L=HM?:4/�G 6�80-(@L=7B�K58�=�6�1L:(<�+.=?> O.@J@L:4+3�4=HG :4/ KL8�= +.-tQ(=H1[��O.@L=?+PQ @L=?60-(1L-7K5=?G
241L-(6�8�YD� =¡6�1L=?@L=H/vK,Kv��: O./�G�=?6�=?/�G�=?/�Km�h-|Q�@,K5: -(MN8�O.=��(=hK58�OP@DOP/ �F=HMUK5OP:4/ �FY 	,OXK58�=?1HB
��@;O./�2K58�= @L=H6�-(15-7KL:41L@JK5:9@;=?K ��6 - K51;=H=WG�=HM?:4>A6
:4@;OPK5OP:4/ :��8��O.G�KL8 � 7 	 =J?J-(/�G
@;:4+'��O./�23KL8�=�6�1L:4<�+P=H> ��@;O./�23K58�OP@,K51L=?=£G�=?MH:4>J6
:4@LOXK5O.:(/��v:41���@LOP/�2 -3MH:4> <�O./0-$K5O.:(/J:$�
- KL1LO3�FO.-(+	-(6�6�1L:v-(MN8 :(/�K58�=�@L=?60-(15-$K5:41;@�-(/�G @;:4>J=�-(+P24:41LOXK58�>J@���:41 1�O./�2!:4/ 241L-(6�8�@
:��&<
:2��/�G�=?GW:���K5=?1L6�+.-(/0-(1;OPKRQ 7�@L=?=M+}| / ?P��:41hK58�= 6�-(1;KLOPK5OP:4/�=?G 1L=H@\K£2(15-(6�8�@HY hDOP22��1L= ¬
24O3�4=?@ -�24=?/�=H1L-(+D:.�4=?1���O.=#� :$��:���1£>J=?KL8�:FG�:4+.:427Q*6�1L=?@L=H/vKL=HGO./ KL8�=y��:4+P+.:.��O./�2^Kv��:
@;=HM?KLO.:4/�@HY

i£@J/�:(KL=HG <�=#��:41L=7B¡O./�K58�=W@;=HMH:(/�G 6�80-7@L= 7 �F=?M?K5OP:4/ �2?y�¡=n��O.+.+¡G�=H@;MH1LOP<�=*Kv��:
OP/�G�=H6
=H/�G�=H/vKp�¡-|Q�@£K5:A@L:4+3�4= KL8�=y��/�G�=H1;+PQ�O./�2A241L-(6�8W6�1L:4<�+.=H> :4/�K58�=3+ -|Q(=H1���OP@L=?+PQ
@;=H60-(1L-7K5=?G 2(15-(6�8�Yc{¡:(KL8 KL8�=!K51;=H=^G�=?MH:4>J6�:(@LOPKLO.:4/ -(@ �¡=?+.+ -(@�KL8�= <
:2��/�G�=?G :���K;T
=?1L6�+.-(/0-(1;OPKRQW-(6�6�1;:v-(MN8 G�: 80-��(=^KL8�=HOP1�6�1;:4@ -(/�G M?:4/�@HB4��8�O.MN8 O.@p��8vQx��= 6�1;=H@L=?/vK
<
:(K58 :��¡KL8�=H>�Y
i£@ K5:�K58�=JK51L=?=�G�=?MH:4>J6
:4@LOXK5O.:(/ -76�6�1L:4-(MN8�BDOXK5@ -(GJ�7-(/vKN-724=AOP@ OXK5@
241;=|-7KL=H1¥24=H/�=H15-7+.OPKRQ 7:��6�K5:AKL8�= K51L=?= G�=HMH:(>A6
:4@LOXK5OP:4/*OPK¥O.@�K58�=3@5-7>A=a��:41¥-(+.+¦2(15-(6�8
6�1;:4<�+P=H>J@ ?UYmlR/ 60-(1;KLO.M���+ -(1?B�OPKhOP@¡G�=UC0/�OXK5=H+XQ�=H-(@LOP=H1 K5: O.>J6�+P=H>J=H/vK O./ 6�1L-(M?KLO.M?=(B0-(+P@L:
G5��= K5:IOXK5@���/�O'�4=?1L@L-(+.OXKRQ -7/�G >�-$K58�=?>�-7KLO.MH-(+�=H+.=?2v-(/�M?=(Y � = -(+.@;:9+.O'1(= KL:9>J=H/FT
KLO.:4/ OP/ 60-(@;@LOP/�2 K580-$K�:2��1�-(6�6�1;:v-(MN8 K5: KL1L=?=!G�=HM?:4>J6�:4@;OPKLO.:4/�@�1L=?@ ��+XK5@�OP/ - 1L=H-(+.+XQ
6�1L-(M?KLO.MH-(<�+.=�>A=UK58�:�G�BS��8�O.MN8
��@��0-(+.+XQJO.@h/�:7KhK5: <
=�=UEF6
=HMUK5=HG
��8�=?/�K5-(+"1�O./�2!-(<
:2��K
-(+P24:41;OPK58�>A@Y��@LOP/�2 K51L=?= G�=HM?:4>A6
:4@;OPK5OP:4/�@?Y

{�Q �¡-|Q*:���M?:4/vK515-7@;K|B
-(@�K5:^K58�=3<
:2��/�G�=HGW:2��K5=?1L6�+.-(/0-(1;OPKRQ -(6�6�1;:v-(MN8�B	O./�@L:(>A=

-



���������	�

��  �������

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

� �"!$# ��%'&�# (*) +,+.-0/ ����1"24365 7 ��89����� ��� 
 ��:
����%���;��	;<��%'&������=� ������� � & >��� ?���� � &�@��A8 ���B�C*D*E�F�GIHIJ,DKFML&��������,;'�"����� ��� 
�� & � ���

N.O�P=Q'R	S<T U	Q4V$Q'WXO�R"O�Y	T Z�[]\^R"Z=W9Q�R"Y�P

����%���;'�";_��%�&,������� ������� � & >�"������������@# ;�>������ � �K������?������ � � ��?'+
&�������;��	����� ��� 
�� & � ���

��� ?���� � &�@��`8 ��� La�b cXd e$f�g"h


��  ��� 8 ����&������=�
i N�V$\kj

� �"!�l mIl�-]2 / ���nX����& � ��� E ���=�"���"& � ���poK# 2�+
q�r,s�b d e$f$g	h

& t # (�+9-vu�/ w���/ ��3M# x�5vy{z"+

|~}k���"��� �'� �"�,� ���=��� ��� # :$� q ����+9�Mu�� u��9� ��?�# :=+'� ��?$# q +|~}��$���	� ��� ��� �"�,� ���=���

t.�	���'� ><?�� %��	���=� �

��� # a ���'+9�Mu�� ��?�# a + / w��

t � ;�&�@���5

hDOP22��1L= ¬ ���¥:v-7G�>A-(6*:��&:2��1�>J=?KL8�:FG�:4+.:427Q ��:41�6�+ -(/0-71�2415-(6�8�6�1L:4<�+P=H>J@HY

MH-(@L=?@r��=A:(<�KN-(OP/ <�=UKLK5=?1 7�K58�=H:41;=?K5OPM|-(+���:41;@;K M|-(@;=.?�K5O.>J=!M?:4>A6�+.=UEFOXKRQ <
:2��/�G�@a��:41
:2��1£-(+P24:41;OPK58�>A@hOP/WM?:4>J60-(1LOP@L:4/
��OPKL8�KL8�= K51L=?= G�=?MH:4>J6
:4@LOXK5O.:(/W-76�6�1L:4-(MN8�Y6�W:41;=UT
:.�4=?1HB�K58�= @;60-(M?= MH:4/�@���>J6�K5OP:4/ O.@A@LOP24/�OPC�M|-(/vK5+XQ @L>A-(+.+P=H1HB�<
=HMH-���@;= K58�= KL1L=?= G�=UT
M?:4>A6
:4@;OPK5OP:4/J-(6�6�1;:v-(MN8���:41 1�@hOP/�OXK5@ G�Q�/0-(>JO.M¥6�1L:42(15-(>J>AOP/�2 60-(1\KP��OPKL8�6
:4@L@;O.<�+XQ
+.-(1L24=�KN-(<�+P=H@?Y�)S:J-(MN8�OP=��4= K58�O.@HB08�:j��=��(=H1?B���= /�=H=?G >J:41L= M?:4>A6�+.O.MH-7K5=?G���:41L>A-(+PO.@L>
-(/�G�>J:41;= MH:4/�@\K51L-(O./vK5@�M?:4/�MH=?1L/�OP/�2^K58�=a��/�G�=H1L+XQ�O./�2^241L-(6�8*6�1L:(<�+.=?>A@?Y

� � ������ 	���������������� � �(��	 ¡���� ��� ¢ �����(� ���£�

� = @;K5-(1;K ��OXK58 @;:4>A= <�-(@LOPM!/�:(K5-7K5OP:4/x��@;=HG K58�1;:2��248�:���K�K58�= 60-(6
=H1HYa� =^-(@L@���>A=
��-(>JO.+PO -(1;OPKRQ%��OPK58I=?+.=?>A=?/�K5-(1;Q MH:4/�MH=H6FK5@^:���-(+.2(:41LOXK58�>J@HB�M?:4>J6�+.=kE�OXKRQ4B -(/�G 2(15-(6�8
KL8�=H:41\Q4YD� =hM?:4/�@;O.G�=?1���/�G�OP1L=?M?K5=?G 2415-76�8�@�� d 7T��; �(?kBV��G�=?/�:(KLO./�2£KL8�=P�(=H1;KL=UE!@L=?K
-(/�G%� G�=H/�:(KLO./�2 KL8�= =HG�2(=3@;=?KHYYh0:41¡MH+ -71LOPKRQ(B�@;:4>A=UK5OP>A=?@P�¡= 1;=���=H1�KL:M� <vQn�M7Q�z?UY
�¦=?K�� +�¤ / G�=?/�:(K5= KL8�=*@ ��<�2(15-(6�8 O./�G5��MH=?G�<�QI-��(=H1\K5=UE @;=?K¥¤ ¦ �JY � =*:4/�+XQ
M?:4/�@LOPG�=H1S@LOP>A6�+.= 7�/�:�G�:2��<�+.= =HG�24=?@ ?�2415-(6�8�@D��OXK58�:���KD@;=H+3� TR+.:�:46�@?Y0� = @;K ��G�Q8H�W3I¨§�I�K
241L-(6�8�@?B¦ObY =(YXB�241L-(6�8�@£KL80-7K MH-(/ <�= G�15-���/ O./ K58�= 6�+ -(/�=y��OPKL8�:2��K =?G�24= M?1L:4@;@LO./�24@HY
�¦=?Kx7Q�,;*© ? G�=H/�:7K5= -xH�W3I¨§]E�241L-(6�8�B�ObY =(YXBh- 6�+ -(/�-(1^2415-(6�8 � K5:(24=?KL8�=H1c��OPKL8 -(/
=?>!<�=?G�G�OP/�2¥©SY�i«ª�ISR E :��,-^6�+ -7/�= 2415-76�8WOP@�-(/vQ K5:46
:4+P:424O.MH-(+.+XQ^MH:4/�/�=HMUK5=HG 1L=H2(O.:4/
@���1L1;:2��/�G�=?G*<�Q�=HG�2(=H@h:���KL8�=�6�+.-(/�=£2(15-(6�8�Y�)�8�=�:4/�=p��/�<�:2��/�G�=HG ��-(M?=�:��&- 6�+.-(/�=

|



241L-(6�8*O.@�MH-(+.+P=HG K58�= E�C2NvE#K����£K ª�ISR E4Y
i HJI�K�I�LME#NvE#K����£E G���K�I#H
	�H�K���U�W"E#L O.@�-A+ -(/�2��0-(24=3MH:4/�@LO.@\K5OP/�2 :���K ��6�+P=H@,7:��;>=J?UB

��8�=?1L=�� OP@ - 241L-(6�8-(/�G�= O.@�-(/ O./vK5=?24=H1?Yyi HJI�K�I�LME#NvE#K����£E G���K�I#H
	MH�K��U�W"E#L��p§
H�W3I¨§�I�K���K�I#H
	�� O.@ -W6�-(15-(>J=?KL=H1;O.VH=?G 241L-(6�8 6�1L:4<�+.=H>�B���8�=H1;=�K58�=A2415-76�8 � :���-(/
OP/�@;K5-(/�MH=n7:��; =5?�O.@�-(@L@���>A=?G K5: <
=^- 6�+ -(/�-(1£241L-(6�8�Y � i£>J:4/�2 :7K58�=?1L@HB4��= @;K ��G�Q
KL8�=8��:4+.+P:j��OP/�2 �;2(15-(6�8*/t��>!<
=H1;@ !5�

w i���E#K#NvE�C
R�����E#K�� :$�D- 2415-(6�8
� O.@h- @L=UK�:����4=H1\K5OPMH=H@�@���MN8 K580-$K�=��(=H1;Q =HG�24=
:$�m� 80-(@�-7Kh+.=|-7@;K�:4/�=�=H/�G�6�:4OP/vK�O./�� ��K58�= @LO.V?= :��&-y�4=?1;K5=kE*MH:.�(=H1�@L=UK*��OPK58
- >JO./�OP>(��> /t��>!<
=H1�:��D�4=?1;K5OPMH=?@�OP@�G�=H/�:7K5=HGW<vQ��Sq�7:�y?kY

w i�/���§�GSEvH@E^§�GSE^§@N��.E#N�:�� -A2(15-(6�8x� OP@£-J@L=UK�:��,6�-(O.1[��O.@L=3/�:4/�-(G£�L-(M?=H/vKp�(=H1\T
KLO.M?=H@��$K58�= @LOPVH= :��0-7/ O./�G�=H6
=H/�G�=H/vKD@;=?K���OPK58 -�>�-$EFOP>(��> /t��> <�=?1&:��F�4=?1;K5OPMH=?@
OP@�G�=H/�:(K5=?GW<vQ����t7:�y?kY

w i G��£L���§�I�N ��§��!�.E#N ¤ :$�¥-W241L-(6�8 � O.@ - @L=UK :����(=H1\K5O.M?=H@!@���MN8IK580-$K!=|-7MN8
:$�£K58�=W1;=H@;K�:��£KL8�=%�(=H1\K5O.M?=H@AO./ � 8�-(@�-$K�+P=|-(@\KA:(/�=W/�=HO.2(8�<
:41JO./ ¤ ��K58�=
@;O.V?=�:���- G�:(>AOP/0-7K5OP/�2 @L=UKP��OXK58 - >JO./�OP>(��> /t��> <�=?1�:��]�4=H1\K5OPMH=H@�O.@ G�=H/�:(K5=?G
<vQ�"��t7Q�z?UY

)�8�= MH:41;1L=H@;6�:(/�G�O./�2 6�1L:(<�+.=?>A@ -(1L= G�=H/�:7K5=HG�<vQ$# ����� �&� �&%k�����S�0�5� �]� ���<�DB
# � �����&� �&% $ �  D� � � �  D� � � ( �@�DB0-(/�G'# � �����&� �&%� �#"%$ �&� � $ ��'4( �<�&Y

(*),+ -/.,02143658725
9;:=<>1@? A;145B021@<>C
��=HG5��M?K5OP:4/AKL: 6�1;:4<�+P=H> 1(=?1L/�=?+�O.@�- M?:41L=¥K5=?MN8�/�O"st��=6��:41 K58�=�G�=��(=H+.:(6�>A=?/vKh:���CFE�=?G
60-715-(>J=?KL=H1�-(+P24:41LOXK58�>J@p7�@L=?=�+ ¬.-j/ ?kY�lR/�-^@L=?/�@L=7B	KL8�= O.G�=H-!<�=?8�O./�GWOP@¡K5:^M��FK�: � K58�=
�;=H-(@;QJ60-71;K5@�!!:��S-324O'�(=H/ 6�1;:4<�+P=H> O./�@\KN-(/�MH=£@���MN8 K580-$K¡:4/�+PQ^K58�=��;80-(1;G�1(=?1L/�=?+"!!:$�
KL8�=�6�1L:4<�+P=H>�1;=H>A-(O./�@���8�=H1L=7B7KL8�=H/�B7=(Y 2�YXB(=UEF80-$��@;KLO'�4=�@L=H-(1LMN8!MH-(/ <
=�-(6�6�+PO.=HG 7���OPK58
1;=HG5��M?=HG M?:4@;KL@ ?UY )&:�24=?K£-�6�1;:4<�+.=?> 1(=?1L/�=?+,-(@£@;>�-7+.+�-(@�6�:4@;@LOP<�+.=3O.@?B
KL8�=H1;=���:41;=(B�-
M?=H/vK51L-(+¦24:v-(+ ��1L:4> - 6�1L-(M?KLO.MH-(+¦-(@*��=H+.+�-(@*��1L:4> -!KL8�=H:41;=?KLO.M|-7+�6�:(O./vK�:��D�FOP=�� Y

�W:41;=8��:41L>A-(+.+XQ4B�1L=?G5��M?KLO.:4/ KL:A6�1;:4<�+P=H> 17=H1;/�=H+�8�=?1L=3O.@�G�=UC0/�=HG -(@���:4+P+.:.��@HY
D ��E .D���j�� .GF ��=UK�H <
= - 60-(1L-(>A=UK5=?1LO.V?=HG 6�1L:4<�+.=H>�B ObY =(YXBIH MH:4/�@;O.@\K5@�:$��60-(OP1L@
7b9�; =5?UB���8�=H1;=�6�1;:4<�+P=H> O./�@;KN-7/�MH=�9 80-(@ -W@;:4+"��KLO.:4/:��¡@LO.V?=�= 7�KL8�=�60-715-(>J=?KL=H1 ?kY �

J � r�sbu`a,dei$n�sojki$x\a;n�qUr�jh]$jU_bjUfhayspa;_pde¢\aLz�{?_bjU]`u�]$_pq?�`cga;f�qUi�]`c jki7jk_�{U_ojk]`u7n4¢�a;_pa�qkr�spu$a�r�qU_bf
���LKNM�O4��M `�R�>¢¦u$a\_baPO�denFjki a;f �(a;z`ztdei`{&qkrQKh� ¢�a�¢�q?�`cez,np](a;j>¤Dqkr$jSRQT�U T�V*WYXZW>U�[]\,W_^4`�U T_RQa@RbU c�d>e]W>V
c�fgRhe]T�fhW�`�U T_RQajiR�@kSq ¢�a;mUa;_;�`dei q?�`_Snpays�sbdgi${$�7spu`a�]`cejUi$jk_S{U_ojk]`u=K9i`a;a;z�i`qUs&�(a {UdemUa;i ¢¦d sbu3jki
a\f��7aLz`ztdei`{$�

l ��i¥sbu`den�]$jU]7a;_;��¢�aDj?npnp�`fha&spu`aD]$jk_ojkfha\spa\_�spq¡�(a�j ]7qHn�dgspdemUaDdei?sba\{?a\_L�|jUc sbu`qU�${Uu��|dei¥{Ua;i`a\_ojkc.�
d s�fhde{UuHs�jkc n�qh�(a�r�_pq?f jki�jk_b�`dgsp_ojk_bl�cejUi`{U�7jk{Uah��a?� {7�g�t�(a\dei`{�jhnp�`�`{U_ojk]$u7�R�

	



��E G��@R#N ���p§ N��rH�K��U�W"E#L��VE#K*§]E#WDKL8�=H/W>A=H-(/�@�KL:A1;=H6�+.-(MH=36�1;:4<�+.=?> 7:9<;>=5?h<vQW- �;1;=UT
G5��MH=HGJ!A6�1;:4<�+P=H>�7b9��";>=�� ?87b��8�OPMN8n��= MH-(+.+�K58�= H�K��U�W"E#L��VE#K*§]E#W}?�@ ��MN8WK58�-7K

= �
	 "��£= ; f 9 � f 	� 7T= � ?

��OXK58*MH:4/�@;KN-7/�K "0B � 6
:4+PQ�/�:(>AO.-(+  B	-(/�G

7:9<;>=5?�� H O���7:9 � ; = � ?�� H �
h@��1\K58�=?1L>J:41L=7Bm�¡= 1;=�st��OP1L=�KL80-7K KL8�= 1;=HG5��MUK5OP:4/ ��1L:4> 7b9�; =5? KL:�7:9 � ;>= � ?M7�K580-$K(�¡=
MH-(+.+��VE#K*§]E#W ���.I�N ���p§S?�O.@�M?:4>J65��KN-7<�+.= OP/ 6�:4+XQ�/�:4>JO -(+	K5OP>A=���� 7 f 90f ;>=J?UY��
� +P=|-(1;+PQ4B7MH:4/�MH=H1;/�O./�2�K58�=hG�=��4=?+.:46�>A=?/�K�:���E��BR��TE^§@ND-(+P24:41;OPK58�>A@?B$OXK�OP@D8�OP248�+PQ G�=H@LOP1\T
-(<�+.=�K5: 8�-.�(= -z��-(@\K¡1;=HG5��M?K5OP:4/ -(+P24:41;OPK58�> -(@��¡=?+.+�-(@h-3@L>A-(+.+	@LOPVH=�:���K58�=£6�1;:4<�+.=?>
17=H1L/�=H+*9 � Y ��@ ��-(+.+XQ4B,80-���O./�2 M?:4/�@;KL1 ��MUK5=?G - @LOPVH=n=J\]^3_Q`�6�1;:4<�+P=H> 17=H1;/�=H+�OP/9K5O.>J=
Z]\4^3_Q`yB&:4/�=JMH-(/ OP>A6�1L:.�4= K58�=^KLO.>J= MH:4>J6�+P=UEFOPKRQ�Xm7T=5?OZ4\]^'_Q`h:$��- C�EF=HG 6�-(15-(>J=?KL=H1
-(+P24:41;OPK58�>�K5:rX�7Q=5? = \]^3_Q` � Z \]^'_Q` Y �F��<�@L=�sS��=H/vK5+XQ4B�:���1m��:�M���@,OP@�:4/ G�=?MH1L=H-(@LOP/�2zX�7T=J?UB
-(/�G��¡=�G�: /�:(K�-(+3�h-|Q�@h1;=���=H1�K5: KL8�O.@h@;O.>J6�+.=���-(MUK|Y � ��K5=?/ 7�M#�yYFK58�=�@ ��<�@L=�st��=?/vK£=kE�T
-(>J6�+P= ���<�F�0�5� �4� ���<�0?UB�K58�=£<�=?@;K�:4/�=£M|-7/ 8�:46
= ��:41 K58�=£6�1L:4<�+.=H>g17=H1L/�=H+�OP@�@;O.VH=
+PO./�=H-(1�O./e=�B�-A@L:$TRM|-7+.+.=?G W ��§]E I�K�H�K��U�W"E#L��VE#K*§]E#WRY*h0:41¥O./�@\KN-(/�M?=(B<��@;O./�2�-JK58�=H:41;=H>
:��po�=?>A8�-���@L=?1J-(/�G�)&1;:(KLKL=H1%+ ¯ | / B 7�-(+.@;: M��yY�+ 	 B ¯��j/ ?kB � 8�=?/ E#NzI�W��6+ ¬��j/ 1L=?MH=H/vKL+PQ
:4<�@L=H1[�4=?G�- 6�1L:(<�+.=?> 1(=H1;/�=H+�:�� @LOPVH= ¯ =k��:41����<�F�0�5� �4� ����� :4/ 24=?/�=H1L-(+(7�/�:(K
/�=?MH=?@L@5-71LO.+XQ^6�+ -7/0-(1 ?D2(15-(6�8�@HY�i�MHMH:(1LG�OP/�2 KL:3KL8�=�M���1;1L=H/vK¡@;KN-$K5=¥:��41�/�:.��+.=?G�24=7B�KL8�O.@
OP@AK58�= <�=?@;K*:4/�= MH:2��+PG 8�:46
=e��:41A<�=?M|-���@;=-96�1L:4<�+.=H> 1(=?1L/�=?+�:��3@LOPVH=�7 ¯�� 5 ?�=
��OXK58 M?:4/�@\KN-(/vK 5� �
�¡:2��+.G96�1;:4<0-(<�+PQO.>J6�+PQ -%��-(MUK5:41 ¯!� 5 6�:(+PQ�/�:4>JO -(+&K5O.>J=
-(6�6�1L:|EFO.>A-7K5OP:4/�-(+P24:41LOXK58�> ��:41,���<�F�0�5� �]� ���<�DBY��8�O.MN8��¡:2��+.G >A=H-(/ - >A-j�;:41
<�1;=|-�1vKL8�1L:2��248 O./ -(6�6�1L:|EFO.>A-7K5OP:4/ -(+P24:41;OPK58�>A@���:41 ���<�F�0�5� �4� �m�<��+ ¬"�$/ Yyi£@ 1;=UT
2v-71LG�@ ����� �&� �k���<�F�4�@� �4� �m�<�DB08�:.��=��(=H1HB�- 6�1L:4<�+.=H> 1(=H1;/�=H+&-(@�@L>A-(+P+¦-(@ � = �2¯
>JO.248vK�<
= -(MN8�OP=��7-(<�+P=(B�@;O./�M?=�K58�=?1L= O.@�-(��-(MUK5:41 � �2¯ -(6�6�1;:|E�OP>�-$K5O.:(/ -(+.2(:41LOXK58�> ��:41
��������� � ���<�F�4�@� �]� ���<� + 	$/ Bh-(@,��=H+.+�-7@�- 6�:(+PQ�/�:4>JO -(+ K5OP>A=*-(6�6�1L:|EFO.>A-7K5OP:4/
@;MN8�=H>J=x+}| / Y,i£@3-
�b��1;K58�=H1 =UE�-(>J6�+.=7B�/�:(K5= KL80-7K G5��=^K5: KL8�=���:���1 MH:4+P:41�K58�=H:41;=H>
��:41£6�+ -(/�-(1�241L-(6�8�@ -(/�G KL8�= MH:(1L1L=?@L6
:4/�G�OP/�2�-(+.2(:41LOXK58�> 24=?/�=H1L-7K5OP/�2*-���:2��1�M?:4+.:(1\T
OP/�2k+ � � / B�OXK O.@!=H-(@;QIKL: @L=?=*KL80-7K ��������� � $ �  D� � � �  D� � � ( �@� 80-(@^- 6�1;:4<�+.=?>
#%$ np�$jkcecgl?�'&)( �U����i�{?a\i`a;_bjUcP�|u`q ¢�a\m?a\_L�?dgs0¢�q?�`c z¥a;mUa\i��7a,jUcgceq ¢�aLz�sbu$jNsD"*,+.-v�'`�
r�qU_¦npqUfha

jk_b�`dgsp_ojk_blSr��`i7xRspdeqUi/-4���$qU_�qU�`_�]`�`_b](q?npa;n;�Nu`q ¢�a;mUa;_;��¢�a�i`a;a;z spu$jks< jki$z�"*|jk_ba�cgdei`a;jU_pcel�_pa;cejkspaLzv�
0 a�jU_pa�i`qUs
j�¢�jU_pa�qkrvjDx\qUi$x\_pa\spa?�ki$jNsb�`_ojkc|]$jk_ojkfha\spa\_bde¢\a;z ]`_bqU�`cea\f ¢¦dgspu�]$_pq?�`cga;f ¤Ua;_pi$a\c�¢¦u`a\_ba
spu`d n¦d n�i`qks¦sbu`a x\j?n�a?�
1 [�{?jUdgi��`qUi`a x\qU�`c z£jkcecgq ¢�r�qU_SjhfhqU_ba�{Ua;i`a\_ojkcvzta32$i`dgspdeqUi u`a;_pa���d.� aU�e�7jkceceq ¢¦dgi`{ha;mUa\i�jki ��w
4

_paLzt�$xyspdeqUi*jkce{Uq?_pdgspu$f��y���`�ts¥sbu`d n6¢�qU�`c z�i`qks52`s¥q?�`_�jU]`]`_bq?jUxou jki7z�¢�a3jU_pa3i`qks�j�¢�jk_ba�qkr j
i`qUi` .](qUcel|i`qUfhd jkc(spdefha,]`_pq?�`cea\f�¤?a\_bi`a\cedg¢LjNsbdgq?i��

�



17=H1L/�=H+,:�� @LOPVH= � =
Yyl ���¡=J-(1;= +.:�:21�O./�2���:41 -(/ O./�G�=H6
=H/�G�=H/vK3@L=?K :$�¡@;O.VH=�= 	 Z � � B
KL8�=H/ K58�=p��:2��1hM?:4+.:(1LO./�2 -(+.2(:41LOXK58�> <0-7@LO.MH-(+.+XQ^G�:�=H@hK58�=Y�;:4<�Y � K58�=?1���OP@L=(BF�¡=81�/�:.�
KL80-7Kp=  Z � � B	ObY =(YXB�Z�� � =�B@��8�OPMN8 24O3�4=H@�-A+PO./�=H-(1�6�1;:4<�+.=?> 1(=?1L/�=?+bY��%lR/W24=H/�=H15-7+bB
8�:.��=��(=H1HB¦OXK¥O.@�-J1L=H-(@L:4/�-(<�+.= -(/�G MN8�-(+.+P=H/�24OP/�2^KN-(@�1�KL:AK51\Q*K5: M?:4/�@;KL1 ��MUK -A+PO./�=H-(1
6�1;:4<�+P=H> 17=H1L/�=H+bY � /�24:4O./�2,��:41�1 G�:F=?@¥KL8�O.@*��:41 ��������� �  �#" $ ��� � $ ��' ( �<� -(/�G
OXK�@L=?=H>J@¥KL:J1;=�st��OP1L=3- 15-7KL8�=H1�MH:(>A6�+PO.MH-7K5=?G*-(/0-(+XQF@;O.@?Y

{¡=?@LO.G�=H@hK58�=£6
:4@LOXK5O'�(=£= ��=?M?K�:���1;=HG5��M?O./�2 K58�=�OP/�65��K¡@LOPVH=�@;O.24/�OXC0M|-7/�KL+PQ^<vQA80-���T
OP/�2 @L>A-(+.+
6�1;:4<�+.=?> 17=H1L/�=H+.@?B	-(/�G�-(+P+
KL8�=3-(+.1;=|-(G�QA:4<V��O.:2��@�MH:4/�@;=�st��=?/�MH=?@£:��SK580-$K|B
KL8�O.@�60-(6
=H1¡2(O'�4=?@Y�b��1\K58�=?1D����@\K5OPC�M|-7KLO.:4/�B�OP/�60-(1\K5OPM���+.-(1HBV��:41 K58�=�O.>J6�:41\KN-(/�MH=¥:���+.OP/FT
=H-(1�6�1L:4<�+P=H>g1(=?1L/�=?+.@?Y�)�8�=�6
:4O./vK�O.@ K580-7K�:4/�M?=p��=£80-��4=�- +.OP/�=|-71 6�1L:4<�+P=H>g1(=?1L/�=?+bB
=7Yg2�YXBF��:(1 �������&� � �m�<�S�0�5� �]� ���<� :41 �������&� � $ �  D� � � �  �� � � ( �@�DB�OPKhOP@Y��-(OP1L+XQ
=H-(@;QJK5:!2(=?K*q ò ì Ty-(+P24:41LOXK58�>J@���:41 K58�=?@L=�6�1;:4<�+P=H>J@¡<0-(@;=HG ��6
:4/�KL8�=p��-(>J:2��@�6�+ -7/0-(1
@;=H60-(1L-7K5:(1 KL8�=H:(1L=H> + ¯
� B ¯ � / YM)�8�=AM?:4/�@\KN-(/vKr��-(M?KL:41 O./ K58�=J6�1L:(<�+.=?> 1(=?1L/�=?+�@;O.VH=
G�OP1L=?M?K5+XQ�OP/Ju@��=?/�MH=?@�K58�= �7-(+'��=�:���K58�=3=kEF6�:4/�=H/vK5O.-(+�<0-(@;= -(/�G*8�=?/�MH=7B0+.:.�¡=?1LOP/�2!K58�=
17=H1L/�=H+S@LO.V?= >J=|-7/�@�OP>A6�1L:.�4=?GW= �AM?O.=?/�M?Q 7�@;=H=�+ � / ��:(1£-^G�=?K5-(O.+P=HG�=UEF6
:4@LOXK5O.:(/<?UY � =
��OP+.+�@L8�:.� -(+PKL=H1;/0-7K5O3�4=7B(>J:41L=�=��JMHOP=H/vK��h-|Q�@67b��OXK58�:���K���@;O./�2�KL8�=h6�+.-(/0-(1S@L=?60-(1L-7K5:41
KL8�=H:41;=H>M?£:���8�:.� K5:*>A-�1(=,��@;=A:���+.OP/�=|-71�6�1L:(<�+.=?> 1(=?1L/�=?+.@3O./-*24=H/�=?1LOPM(�h-|Q O./
:41;G�=H1hKL:A:(<�KN-(OP/
q ò ì Ty-7+.24:41;OPKL8�>A@ ��:41�6�+.-(/0-(1�2(15-(6�8*6�1;:4<�+P=H>J@HY

(*)�� � 5
141��=1
	 9I? 7 9 C .��
.Y9;0 3�0� <>3��;1@5��=1
	 9I? 7 9 C .��
.Y9;0
lR/�K58�OP@¥@���<�@;=HM?KLO.:4/�B���= <�1;O.=#u�Q �h-7/�K¥K5:AO./vK51;:FGJ��MH= Kv��: @L:41\K5@¥:���G�=HMH:(>A6
:4@LOXK5OP:4/�@
��:41�-^241L-(6�8n�JB5��8�O.MN8 -71L=3-(�b��/�G0-(>J=H/vK5-(+¦<0-(@;O.@*��:41�:2��1¥-(6�6�1L:v-7MN8�=H@?YP)�8�=?O.1���@L=
��OP+.+�<
=HM?:4>J=3M?+.=H-(1�+ -7KL=H1h:(/�Y
D ��E .D���j�� .�� i N:K�E EMGSE R��£LpH
� ����N ���p§ :���- 241L-(6�8 � d 7T��; �y? OP@ -�6�-(O.1��������8f
� ��9��t; ��UB ��8�=?1L=���� ¦ � O.@£M|-(+P+.=HG - U I � -(/�G � O.@ -�KL1L=H=(��OXK58 KL8�=!=H+P=H>J=H/vK5@
:���9 -7@¥/�:FG�=?@HB0@���MN8WKL80-7K�K58�=8��:4+P+.:.��O./�2!8�:4+PG4�

¬ Y � �"!$# ���]d � �
¯ Y���:(1�=��4=?1;Q*=?G�24=%�'&�;�(� ���JB�K58�=H1L=3O.@�-7/!� �x9�@ ��MN8�K580-7K)�'&�;�(� ¦*��� �
� Y���:(1�-(+P+ ��;�+2;>= � 9	B�O'�,+�+PO.=?@�:4/ KL8�= 60-$K58 <
=?Kv��=H=?/G� -(/�G�= OP/ �3BhK58�=?/
���.-/� ì ¦*�10tY

243 r¦x\qU�`_onpaU��sbq3npqUfha�ay¤|spa;iHs spu`d n d n ¤|dei$z!qkr�xou`aLjNsbdgi`{7���(a;x;jk�$npa�dei!rXjUxRs spu$jks fha;jki7n�spu$jks
spu`a�]7jk_ojkfhaysba\_Dden,_ojNsbu`a\_�c jk_b{Ua?��xyqUiHsb_bj?ztdexyspdei`{�spu`a�m?a\_bl �$jUnpdexhj?npnp�`fh]tspdeqUi qkr�]$jk_ojkfha\spa\_bde¢\a;z
xyq?f¡]$cga\¤|dgs�lU� k�a;i$xya?�kd s@¢�qU�`c z �(a�fhqU_ba�_ba;j?n�q?i$jk�`cea	sbq&ceq|q#¤ jksFsbu`a�]$jk_ojkfhaysba\_bdg¢;a;z,]$_pq?�`cga;f spu$jks
jUnQ¤tn�r�q?_	jDdgi$z`a\](a\i$zta;iHs�n�a\s0qkr(npde¢\a0©.546 ® ,dei¡spu`a¦np]`de_pdgs	qkr87�]$jU_bjUf¡a\spa;_pde¢\dei`{&jU�7qNm?a�{?�$jk_ojkiHsba\a;z
mNjkce�`a;n:9��XxRr��.; }=<?>��y�

¬ �



)�8�=��6�:G�NZ	 :$� � ������fQ� �x9(�t;%� ��OP@h>A-$E �@f ����f<fQ� �x9(� � ¬ Y�)�8�=cN:K�E E��6�:G�N 	 Kv�c7:�y?
:��m� OP@hK58�= >JO./�OP>(��>�� @ ��MN8WK58�-7K � 80-(@¥-!K51;=H= G�=HM?:4>J6�:4@;OPKLO.:4/ :��D��O.GFK58��(Y
+�=UKN-(OP+.@h:4/ KL1L=H= G�=?MH:4>J6
:4@LOXK5O.:(/�@hM|-7/W<
=8��:2��/�G�O./�+ ¬ ��B ¬4¬ B ¯F¬�/ Y

�¦=?K6� d 7T��; �(?�<
= -!6�+.-(/0-(1�2415-(6�8�Y�)�8�= �4=?1;KLO.MH=?@�:���� M|-7/ <�= G�=?MH:4>J6
:4@L=?G
-(M?MH:41;G�O./�2�K5:�K58�=�+.=��(=H+�:$�
KL8�=��;+.-tQ(=H1�! O./(��8�OPMN8^KL8�=?Q!-(6�6
=|-(1,OP/ -(/^=H> <�=?G�G�O./�2 ©SB
@;=H= + ¬ B�| / Y

D ��E .D���j�� .�� ��=UKz7Q� d 7Q� ;��(?#;K©]?�<
=3-^6�+ -(/�= 241L-(6�8�Y
-V?
)�8�=nW3I	�VE#K,GSE R��£LpH
� ����N ���p§ :��p7:��;*© ?�O.@ - G�OP@b�;:4OP/vK�60-(1\K5OXK5O.:(/ :�� K58�=c�(=H1;KL=UE

@;=?Kp� O./vK5:^@;=?K5@�
 _ ; � � � ;�
�|BJ��8�OPMN8 -(1;= 1L=?M���1;@LO'�(=H+XQ*G�=?C0/�=HG -7@���:4+.+P:j��@��

w 
 _ O.@hKL8�= @L=?K¥:��D�4=?1;KLO.MH=?@�:(/*KL8�= =UE�K5=?1LOP:41*��-(MH= :��m�JY
w 
 �SOP@¡K58�= @;=?K¥:����4=?1;KLO.MH=?@�:4/ K58�= =kEFKL=H1;O.:41���-(M?= :����M+}� � � ��� _0�� _ 

0 / ��:41
-(+.+S��d ¯ ; � � ��� Y

� =8��O.+P+�G�=?/�:(K5= KL8�= + -|Q4=?1¥G�=HMH:(>A6
:4@LOXK5OP:4/ :���7Q�,;*©]?¡<vQ

Ha7:��;*© ?P� d 7�
 _ ; � � � ;�
�>? �

<<?
)�8�=3@;=?K�
 �DOP@�M|-(+P+.=?G K58�= � NZ	nW3I	�VE#K :��*7:��;K©]?UY
M�?
)�8�=�7:��/�O'st��=H+XQ�G�=UC0/�=?G<?¡/t��>!<
=H1 � :$��G�O ��=H1;=H/vK�+ -|Q(=H1L@�OP@hM|-7+.+.=?G�K58�= � �FNvE#K��

H�W3I¨§�I�K���N���:���7Q�,;*© ?UB�G�=?/�:(KL=HG�<�Q*:���Kj7:��;*© ?P� d � Y

G<? � = G�=?C�/�= :2��Kj7:�y?�KL:A<
=�K58�=3@;>�-7+.+.=?@;K�:���K5=?1L6�+.-(/0-(1;OPKRQ 6
:4@;@LO.<�+.= -(>J:4/�2J-(+P+
6�+ -(/�=J=H> <�=?G�G�O./�24@HB&ObY =(YXBD>JO./�OP>AOPVHO./�2 :.�4=H1 -(+.+ 6�+.-(/�=J=H>!<
=HG�G�O./�2(@ ©I:����
��= @L=UK

:���Kj7:�y?P� d�>JO./
�

:2�FKj7Q�,;*© ? �

+ ��=�KL: K5=HMN8�/�O.MH-(+�1L=H-(@L:(/�@HB@��:41�- +.-tQ(=H1yTRG�=?MH:4>J6�:(@LOPKLO.:4/�Ha7Q�,;*©]?P� d 7�
 _ ; � � � ;�
� ?UB��= @L=?K�
 �D� d��c��:41�-(+P+�OP/�G�O.M?=H@ � � ¬ -(/�G!�  �� Y
� :4>J65��KLO./�2 KL8�=�+.-|Q4=H1;@¡:���-36�+ -(/�=¥241L-(6�8JM|-(/A<�=¥G�:4/�=¥=��JM?O.=H/vKL+PQ4Y�h	:(1�-3G�=?K5-(O.+P=HG
G�=?@LM?1LO.6FK5O.:(/�:$�&KL8�=3-(+.24:(1LOPKL8�>�BF@;=H= + ¯ B��F=HMUK5O.:(/ ¯ Y �$/ �

-3"` ��, 
%����j�� .��! �E#N*7:� d 7T��; �(?>;*©]?zU#EyIyH�W3I¨§]Eg��K I#H
	 �#"S	@ErW3I	�VE#KyGSE R��£LpH
� ���$�
N ���p§�Ha7Q�,;*© ?�d 7�
 _ ; � � � ;�
�>?(R I¨§ U#EcR��£LpH
�SNOE G ��§�N ��LME � 7>f � f ? �

¬4¬



(*)_( �8<�� 9;5B.����=? C :236C 1
��9I0 C 1&72365
3 � 9 5
C .,0�� 5
3�7��2C
� /�=,:���KL8�=,>A:(@;K���@;=��b��+v-7+.24:41;OPKL8�>AOPM¦K5=HMN8�/�O"st��=?@D��:41�@L:4+3�FOP/�2�MH:(>A65�FKN-7KLO.:4/0-7+76�1;:4<FT
+P=H>J@�OP@¡G�O3�FOPG�=�-7/�G MH:(/5st��=H1?Y�)S:^-(6�6�+PQ^K58�OP@¡>J=?KL8�:FGAK5:!6�+.-(/0-(1 241L-(6�8�@?BF��= /�=H=?G
241L-(6�8*@L=?60-(1L-7K5:41;@¥-(/�G�1L=H+.-7K5=?G*/�:(K5OP:4/�@?Y

)S:W@;O.>J6�+.O3��Q /�:7KN-7KLO.:4/�B0��= ��@L=^K58�=J/�:(KLO.:4/�� ��	 ��:41 K58�=JG�O.@b�;:(O./vKa��/�OP:4/ :$�
Kv��:A@;=?KL@
��-(/�G 	 Y * 15-(6�8�@;=H60-715-7KL:41L@¥-(1;=3G�=?C0/�=?G -(@���:(+.+.:.��@?Y

D ��E .D���j�� .�� ��=UKa�gd 7Q� ; �y?�<
= -(/���/�G�O.1L=?M?KL=HG 241L-(6�8�Y8i �.EvHJI�K�I�N��£K� ¦ �
:��m� 60-71;K5OXK5OP:4/�@�� O./vKL:^Kv��:J@L=?KL@
� _ -7/�G�� � @���MN8WKL80-7K

w � d�� _ �  � � � -(/�G

w /�:J=?G�24=P�;:4OP/�@��4=?1;K5OPMH=?@�OP/�� _ -7/�G�� � Y
)�8�=!KL1LOP6�+.=�7�� _ ;�m;�� � ?£OP@�M|-7+.+.=?G - �.EvHJI�K�I�N ���p§ :��P�JB¦-7/�G K58�= 241L-(6�8�@a� +�� � / -(1L=
MH-(+.+P=HG K58�= ��K�I#H
	 R�	�� § � ��:���K58�=�@;=H60-(1L-7K5OP:4/�Y * O'�(=H/A-3@;=H60-715-7KLO.:4/e7�� _ ;�m;�� � ?UBt�¡=��@;= K58�= @L8�:41;KL80-(/�G�@
��� �D� d�� � � ���:41*��d ¬ ; ¯ Y
lR/�24=?/�=H1L-(+bB :���MH:2��1L@L=7B�� _ B�� � -7/�G� ��O.+P+¡<
= /�:4/FTo=H>J6�KRQ4Y lR/ :41;G�=H1!KL: MH:.�4=?1
<
:2��/�G�-(1;Q MH-(@L=?@ OP/ @;:4>A=^M?:4/�@LOPG�=H1L-7K5OP:4/�@ <
=H+.:.� B0��=AG�OPG /�:(K365��K3K58�OP@3OP/vK5: K58�=
@;=H60-(1L-7K5:(1¥G�=?C0/�OXK5OP:4/�Y�lR/�60-(1\K5O.M���+ -71HBF��=a��O.+.+�-(+.@;:^MH:4/�@;O.G�=?1 & �Z� ���.EvHJI�K�I�N��£K�� ��OPK58
&�;� � �JBm��8�=H1L= �¡= G�=H>A-(/�G KL80-7K!@���MN8�- @;=H60-(1L-7K5:(1 M��FK5@!=#�4=H1\Q 6�-7K58 ��1;:4> &
KL:/�AO./n�^Y
i�+.1L=H-(G�Q �¦O.6�KL:4/ -7/�G�)D-71b�L-(/�+ ¯
� B ¯ � / ��@;=HG K58�=HO.1���-(>J:2��@�@L=H6�-(15-7KL:41�KL8�=H:(1L=H> O./
:41;G�=H13K5: G�=H@LOP24/�-(+P24:41LOXK58�>J@ ��OPKL891 ��/�/�O./�2 K5OP>A=J:�� � 7:q ò � ?8��:41 M?=H1\KN-(OP/96�+ -7/0-(1
241L-(6�8 6�1L:(<�+.=?>A@?B�=7Yg2�YXBP��:41 2(+"��=H-(<�+.= 2(15-(6�8 6�1;:4<�+.=?>A@%7���:41J- ��:41;>�-7+hG�=?C�/�OPKLO.:4/
@;=H= + � / ?UYB)�8�OP@A/�-7K���1L-(+.+XQ9OP>A6�+PO.=?@!K580-7KHBhO./�K58�= M|-7@L= :$��60-(1L-(>J=?K5=?1LOPVH=HG 6�+ -7/0-(1
241L-(6�8�6�1L:(<�+.=?>A@���:41*��8�OPMN8 -^+.OP/�=|-71*1(=H1;/�=H+SO.@*1�/�:.��/�B�-(+P24:41LOXK58�>J@Y��OXK58�1 ��/�/�O./�2
KLO.>J=

� 7:q ò ì � ���87:Z�;>=5?�?
MH-(/ <�=!G�=H1LO3�4=?G�B0��8�=H1;=!� �87bZm;>=J?�O.@£KL8�=!K5OP>A=3K5: M?:4/�@;KL1 ��MUK K58�= 6�1;:4<�+P=H> 1(=H1;/�=H+
:��D-(/
Z
TT�4=?1;K5=kE�O./�6J��K¥2415-(6�8�Y�i£@*��:41 17=HG :���K¥O./ + � / B0OXK�O.@�6
:4@L@;O.<�+P=�K5:^24=UK£-7/

� 7 ¯ _��  "! ò # ì�$ ^3_ � 	 � $ �"%�& ` � ���87:Z�;>=5? ?
-(+P24:41;OPK58�> ��:41,2(+"��=H-(<�+.=�6�+ -(/0-71,2415-(6�8A6�1;:4<�+P=H>J@���OPK58J6�1;:4<�+.=?> 1(=?1L/�=?+�:$��@;O.VH= "S=�B
��8�=?1L= 5 � 7 �J; ¬ �
� ?�MH-(/ <
=^MN8�:4@L=?/ ��1L=?=H+XQ4Y'! ��/J��:41\K���/�-7K5=?+PQ4B¦KL8�=AG�=H1LO3�4=?G ��6�6
=H1
( 4�u`aSxyq?i$n�sbjkiHson��*) ª,+&jki$z�}$5N¨�jk]$]7aLjk_bdgi`{�deihspu`aSay¤t]7q?i`a\iHs	qUr(sbu`a�_b�`i`i`dei`{�sbdgfha�_ba;np�`cgs0r�_pq?f

spu`a,�(a;n�s�¤|i`q ¢¦i.- /  �n�a;]$jk_ojNsbqU_�spu`a;qU_ba\f zt�$a�spq��	��d z5��a;m£jUi$z100a;ij¤NjNsba;nbjki%; �4<?> �

¬j¯



<
:2��/�G :4/ K58�=�1 ��/�/�O./�2 K5OP>A=^O.@ :4/�+XQ��7-(+PO.GO'�6=�� 7 ¬
� � |�? � � 7 " 5 � ?UYn)�8�OP@!>A=H-(/�@
KL80-7K|BS��:41c�\@L>A-(+.+'! 60-715-(>J=?KL=H1Y�7-(+'��=H@�� -(@Y��@ ��-(+.+XQA@���6�6
:4@L=?G ��:41�C�EF=?G�6�-(15-(>J=?KL=H1
-(+P24:41;OPK58�>A@���BvK58�= OP/V�4:4+3�4=HG*M?:4/�@;K5-(/vK5@¥O./ KL8�O.@�-(+P24:41;OPK58�> 24=?K*�(=H1;Q*<�-(G�Y 	��4=?/ O'�
��=^M|-(/-(@;@ ��>J= 5 d � 7�KL8�O.@�OP@ ��=|-(@;O.<�+P= G5��=^KL: K58�= /�O.MH= 6�1L:46
=H1\K5O.=?@ :��������S�0�5�
�4� ���<�0?m�¡=¥:4<�K5-(O./J-(/J=UEF6
:4/�=H/vKLO -(+	241;:j��KL8A:$�0q ò ì ��OPK58 q*d ¯ _��  "! ò � � � | ¬�	�¬ ��:41
��������� � ���<�F�4�@� �]� ���<�DB���8�=H1;= "�d ¯ O.@r1�/�:.��/ ��1L:(> + ¬ � B ¯ | / Y i£@a�¡:(1 1(=?G
:2�FK�O./�+ � / BJ��=3MH-(/ :4<�K5-(O./�G�O'��O.G�= -(/�G*MH:(/5st��=H1�-(+P24:41;OPK58�>A@ ��OPKL8*-(/ =UEF6
:4/�=H/vKLO -(+
241;:.��K58�:�� 	 � - � ò ì <�Q���@LOP/�2A@;=H60-715-7KL:41hK58�=?:41L=?>A@�OP/W- >J:41L= M?+.=#�4=H1*�¡-|Q4Y

� =n��OP+.+¡@;=H= -(+.24:(1LOPKL8�>J@z��OPKL8 >y��MN8 <
=?K;K5=?1AM?:4/�@;K5-(/vK5@JO./�K58�OP@ 60-(6
=H1?Y h0:41
=kE�-7>A6�+P=(B O./9KL8�= M|-7@L=*:�� �������&� � ���<�F�4�@� �4� �m�<�DB���=*:4<�KN-7O./�-(/ -(+P24:41LOXK58�>
��OXK58A-(/�=kE�6
:4/�=?/vK5O -7+�241;:.��K58�:$� ¯��tò ��ì � ¬j¯�¯4ò ì Y�lR/ -(G�G�OPKLO.:4/�B4KL8�=�-7GJ�7-(/vKN-(24=?@�:$�
KL8�=J-(6�6�1;:v-(MN865��1L@���=HG O./ K58�OP@ 60-(6
=H13-(+P@L:*+.OP=H@ O./���=|-�17=H1 -(@L@���>A6FK5O.:(/�@HY,)�8t��@HB
OP/ @L:4>J= M|-(@;=H@8��=J>A-|Q G�1;:46 1L=�sS��O.1L=?>A=?/vK5@ @ ��MN8 -(@ +PO./�=H-(1�6�1;:4<�+.=?> 17=H1L/�=H+.@ <vQ
1;=H6�+.-(MHOP/�2 OXKY��OXK58�KL8�=£@;:7TRMH-(+.+P=HG ���-tQ(=H1[��O.@L= �F=H60-715-7KLO.:4/�) 1;:46
=H1;KRQ(B !^- @L=H=?>AOP/�24+XQ
+P=H@L@�1;=H@;KL1LOPM?K5O3�4= G�=?>�-7/�G�Y

� ������� � �	��
 ��	�8�
� � � � � � ¡��y� �r�������

lR/ K58�O.@�@;=HM?KLO.:4/�B2�¡=���OP+.+�=kEF6�+.:4OXKDKL8�=�+ -|Q4=?1\To@;K51���M?K ��1L=�:���-�6�+.-(/�=h2(15-(6�8 OP/ :41LG�=H1�K5:
2v-7O./�- �;/�O.MH=�!A@;=H60-715-7KLO.:4/�:���KL8�= 2(15-(6�8�Y�loK¥O.@¥O.>J6�:41\KN-(/vK�KL80-7K�- �\Q(=H@�!7TROP/�@;K5-(/�MH=
7:��;>=J?p7b��8�=H1L=a� O.@¡- 6�+ -7/�=£241L-(6�8<? :��¦K58�=£2415-(6�8 6�1L:4<�+.=H>���-(G�>JOPKL@h- @;:7TRMH-(+.+P=HG
�;+.-|Q4=H1[��O.@;= @L=?60-(1L-7K5OP:4/5!�:$�,@L>A-(+.+�@;O.VH=7Yp{ Q�KL8�O.@?B���=!>J=|-(/�B�1;:2��248�+XQ*@L6
=|-�1�OP/�2�B�-
@;=H60-(1L-7K5OP:4/�:��DKL8�= 6�+ -(/�= 241L-(6�8e� 7�ObY =(YXB
-JM?:4+.+P=HMUK5O.:(/�:$��@L=?60-(1L-7K5:41;@6��:(1 �z?UB	@���MN8
KL80-7K�=|-(MN8 @;=H60-(1L-7K5:(1¡O.@ MH:(/�K5-(O./�=HG OP/AK58�= ��/�OP:4/�:���MH:4/�@\KN-(/vKL+PQA>�-(/vQ^@���<�@L=�st��=H/vK
+.-tQ(=H1;@�7�@;=H=WMH:4/�G�OPK5OP:4/�@ ¬ -(/�G ¯ :$��K58�=n��:4+.+P:.��O./�2 G�=UC0/�OXK5O.:(/<?UY�h0:41e7�C�EF=?G 60-$T
1L-(>A=UK5=?1 ?£-(+P24:41;OPK58�>AOPM 65��1L6
:4@L=?@HB�OPK ��OP+.+&<�= OP>A6
:41;K5-(/vK£KL80-7K K58�=JM?:41L1;=H@;6�:4/�G�O./�2
@;=H60-(1L-7K5:(1L@¥-(1L=%�;@;>�-7+.+"!�7�@;=H=3MH:4/�G�OPK5OP:4/ � :��SK58�= G�=UC0/�OPKLO.:4/@?UY

D ��E .D���j�� .�� ��=UKM7Q� d 7Q� ; �y?#;*© ?�<�=A-�6�+ -(/�=^241L-(6�8:���:2�FK5=H1;6�+ -7/0-(1LOXKRQ � � d
:2�FKj7Q�,;*© ?UB¥-(/�G +P=?K H87Q�,;*©]?%d 7�
 _ ; � � � ;�
� ?A<�= OXK5@ +.-|Q4=H1�G�=HM?:4>A6
:4@;OPK5OP:4/�Y i
W3I	�VE#K��6� �.EI�.EvHJI�K�I�N ���p§��9ª �6�:G�NZ	�� I¨§�G=�����£E;��:���7:��;*© ?SOP@,-�@L=�sS��=H/�M?=y7  _ ; � � � ;� >?:��&@ ��<�@L=UK5@£:$���^B5��OPK58 KL8�= 6�1L:46
=H1\K5OP=H@hK58�-7K|B5��:41*��d ¬ ; � � � ; � ���

¬ Y  �`¦�� � % ^�� � _Q`0�� � 

0`B

¯ Y  ��@;=H60-715-7KL=H@¥+ -|Q4=?1L@ 
 ��� _ -(/�G 
 � % � B
��� l£ztayrXjU�`cgs;�j¢�a�cga\s������ +! r�qU_�jUcgc#"%$W�,jki7z&"%')(|�

¬��



� Y�� 
0�� _ f  02f 	 �4Y

)�8�=�M?1 ��M?O -(+F6�1L:(6�=?1;KRQ!KL80-7K,>A-�1(=?@�K58�=�-7+.24:41;OPKL8�>A@SG�=#�4=H+P:46
=HG^O./!KL8�O.@�6�-(6�=?1��¡:(1 1
OP@���80-7K��¡= MH-(+.+�KL8�=%���-|Q4=H1[��O.@;= �F=?60-(1L-7K5OP:4/�) 1;:46
=H1;KRQ(Y !

D ��E .D���j�� .���i 60-715-(>J=?KL=H1LOPVH=?GW6�1;:4<�+P=H> � ��:41¥6�+.-(/0-(1�241L-(6�8�@¥O.@¥@5-(OPGWKL:A80-��(=
KL8�=  4I	�tE#K��6� �.E��4EvHJI�K I�N ���p§��YK�� H@E#K>N�� 7p-7<�<�1L=#��O -7KL=HGI<vQ�� � ��)�? :�����O.G�KL8 � -(/�G
@;O.VH=kT ��-(MUK5:41 " O'����:41¥=|-7MN8 7:��; =5?5� ��-(/�G =��4=?1;Q 6�+ -(/�-(1�=?>!<
=HG�G�OP/�2 © :����JB
K58�=
6�+.-(/�= 241L-(6�8 7Q�,;*© ?h-(G�>JOPK5@h-J+.-tQ(=H1[��O.@L= @;=H60-(1L-7K5OP:4/*:��D��O.G�KL8 ��-7/�GW@;O.V?=�"S=�Y

� ),+ 	 9�
 	 3�0 <Y3
�;145�
 .YC 1�C 1@72365
3 �
.Y9;02C : 1 9I: � 3�.>021 ��
)�8�= � ��) MH-(/�<�= @L8�:j��/WG�O.1;=HMUK5+PQ ��:41�>A-(/vQ 60-(1L-(>J=?K5=?1LOPVH=HG*241L-(6�8�6�1L:(<�+.=?>A@?Y

�p�4�@� ������� ¬ Y�i£@�-7/�=kE�-(>A6�+.=(B�MH:4/�@;O.G�=?1 �������&� �����<�F�4�@� �4� ���<�DY ��=H1;=(B
��=h24=UKDM?:4/�@\KN-(/vK5@ ��d ¯ -(/�G "(d ¯ Y�lR/y��-(MUK|B$��:(1�7:��;>=J?)�e�m�<�S�0�5� �4� ���<�
7�-(/�G-(/vQ 6�+ -(/0-71�=H>!<
=HG�G�O./�2 © :$���z? ��OPKL8 - �O��OPK5/�=H@L@;O./�2�!��4=H1\K5=kEMH:.�4=?1
� � :���@LOPVH=8=
B�KL8�=£@;=?K5@  �D� d 7�
 ����
 � % _ ? -,� � ��:(1L> - +.-|Q4=H1[��O.@;=£@L=?60-(1L-7K5OP:4/�B
2(O'�4=?/ K58�= + -|Q(=H1�G�=HM?:4>J6�:4@;OPKLO.:4/�Ha7:��;K©]?�d 7�
 _ ; � � � ; 
  ?UY

¯ Y6lR/ + ¬�/ B(KL8�=h/�:4/�ToK51;O'��O -7+t��-7M?K�OP@D6�1;:.�4=H/ KL80-7Km��:(1 ����� �&� �  �#"%$ �&� � $ ��' ( �@�DB
KL8�O.@�6�1L:46
=H1\KRQ 8�:4+PG�@HB�Q�O.=?+.G�OP/�2!M?:4/�@;K5-(/vK5@ ��d � -(/�G "(d � ¬ Y' 

i + -71L24=!M?+ -(@;@ :�� 60-(1L-(>A=UK5=?1LO.V?=HG 241L-(6�8 6�1;:4<�+.=?>A@ ��:41p��8�OPMN8 KL8�=�� ��)�8�:(+.G�@
OP@�24O'�(=H/
��8�=H/�=#�4=?1�K58�=H1L= =kE�OP@;KL@�-^1L=?G5��MUK5O.:(/*KL:J-J+PO./�=H-(1h6�1;:4<�+.=?> 17=H1L/�=H+bY

� �S� � ���  �E#N � U#E�I(HJI�K I�LME#NvE#K����£E G(H�K��U�W"E#L ª �£K H�W3I¨§�I�K ��K�I#H
	��cNZ	JI�N6IVG�L���NZ�
IrH�K��U�W"E#L��VE#K*§]E#W&�9ª2�����£E "S= � "S	@E^§�� NZ	@E*HJI�K�I�LME#NOE#K����£E GaH�K��U�W"E#L � � � 	@E#K EyE ISR�	
��§ �#NTI¨§]R E�� �,K�EvH�W3ISR E G%U � ��NZ� H�K��U�W"E#L �VE#K*§]E#W&	JI��(N 	@E� ������9ª��6�:G�NZ	��xI¨§�G �����£E��
ª�ISR#N��£K "
�
-3"` � ��� �¦=UKc7:� � ;>= � ?)� � � ��OPK58x= � 	 "S= <�= K58�= 6�1;:4<�+P=H> 17=H1L/�=H+S:���7:��;>=J? � �hB
-(/�G +.=UK4Ha7Q� � ;K© � ? d 7�
 � _ ; � � � ;�
 ��� ?�<
= KL8�= + -|Q4=?1&G�=?MH:4>J6
:4@LOXK5O.:(/3:$��7Q� � ;K© � ? 7���8�=H1;=
© ��OP@�-(/vQ�=H>!<
=HG�G�O./�2V?UY �¦=?K � ��d :2��K.7Q� � ;*© �¥?UY � <�@L=?1��(= K580-$K � � 	 # ì

�
@;O./�M?= =|-7MN8

+.-tQ(=H1,80-7@�K5: MH:4/�@LO.@\K :���-7K +.=H-(@;K � �(=H1\K5O.M?=H@?Y�)�8�=H/�BFM?+.=|-71L+PQ(B(K58�=�@L=�st��=?/�MH=  ��� d 
 ��
� §�qksba¡spu$jks�dei spu`a�x\j?n�a�qkr��! #"%$&"('*)%+%,�-.$/"102-.$%3�46510^j�x\qUi$n�sp_b�$xRsbdgq?i qkr�spu`d nDr�qU_bf���d.� aU�e�

qU�tsojkdei`dei`{£spu`a¥npa\]7jk_ojNspq?_bn ���¦�|l dgiHspa;_bnpa;xyspdei`{ j 7:¢¦dgspi`aLnpnpdei`{=9�ztq?f¡dei$jkspdei`{ n�a\s87 *	qUrSK ¢¦dgspu
j�n�aL�?�$a\i$x\a�qUr�np�`�$npa;�H�`a\iHs,c j5lUa\_on;�vaU� {$� ����� + �:9%�:; ¡=< 9%� < 9%�?> ¡ �%@A7 * �R��ztq|a;n�i`qUsDr��$c�2$cec0sbu`axyq?i$ztdgspdeqUi$n�qUr�jhc j5lUa\_T¢¦d n�aDn�a;]$jk_ojNsbdgq?i��tn�dei$xya?�`dei£{?a\i`a;_bjUcP� ����i$a\a;z£i`qUs¦�7a j�npa\]$jU_bjkspq?_;�

¬ �



��:41 �Yd ¬ ; � � � ; � �¦O.@£-�+ -|Q4=?1���OP@L= @L=?60-(1L-7K5OP:4/ :�����OPG�K58 ¬ -7/�G @LOPVH=�"S=W:��p7:���";*© � ?UY
�

�p�4�@� ����� F�� ¬ Y*��OPKL8 �¦=H>J>�- � -(/�G K58�=�@LOPVH= ¯ =J6�1L:4<�+.=H> 1(=?1L/�=?+]��:41Y�m�<���
�4�@� �4� ���<� 7�@L=?= �F��<�@;=HMUK5O.:(/ � Y ¬ ?kB8�¡=IG�=?1LO3�4=9K58�-7K ��������� � �����S�0�5�
�]� ���<�8�-(@�K58�= � ��) :��m��OPG�K58 ¬ -(/�G @;O.V?=UT ��-7M?K5:(1 ¯ 7���8�O.MN8WO.@�=��(=H/ <
=?K;K5=H1
KL80-(/ ��80-7K��¡-(@¥@L8�:.��/ OP/ 	DE�-7>A6�+P= 	 ?UY

¯ Y �¥@LOP/�2�KL8�= � =6�1;:4<�+.=?> 1(=?1L/�=?+Y��:41 ����� �&� � $ �  �� � � �  �� � � ( �@�DB��¡=A@L=?=
KL80-7K¥K58�OP@£6�1;:4<�+P=H> 80-(@¥K58�= � ��) :$����O.G�KL8 ¬ -7/�G @LOPVH=kT ��-(MUK5:41 � :4/WK58�= @L=?K
:$�D1;=HG5��M?=HGWO./�@\KN-(/�M?=H@?Y

� Y ��O./�M?=���=�-71L=y7�/�:(K Q(=?K>? -��h-71L=£:$�¦- +.O./�=|-(1,6�1;:4<�+P=H> 17=H1L/�=H+ ��:(1 KL8�= � �����&� �
 �#" $ ��� � $ ��' ( �@�!6�1;:4<�+.=?>WB|KL8�=H1;= @L=H=?>A@?B(-$K�K58�=,M���1L1;=H/vKS@;K5-7K5= :���1L=?@L=H-(1LMN8�B
KL:�<
=¡/�:(KDQ4=?K,- �h-|Q :��	6�1L:.��O./�2£K58�= � �F)���:(1&K58�O.@D6�1L:4<�+P=H> @LOP>A6�+XQ <vQy��@;O./�2
KL8�= �¦=?>A>A- � Y6lR/�@\K5=|-7G�B]��=!@;KLO.+.+�1;=H+PQ�:4/ -AG�OP1L=HMUK�6�1;:F:$� -(@�>J=H/vK5OP:4/�=?G O./
	DE�-(>J6�+.= 	 Y

� )�� � �23 � 365
1�<Y3��I145�
 .>C 1�C 1&72365
3 � .Y9I02C � 9 9 ����9 5=
)�8�=AO.G�=H-�:$�hK58�=,��:4+P+.:.��O./�2*OP@ KL80-7KHB���1L:(> -W+ -|Q(=H1���OP@L=J@L=?60-(15-$K5O.:(/ :���@;>�-7+.+�@;O.VH=
7�@5-|Q <
:2��/�G�=HG <vQ � 7T=5?�?UB<�¡=^-71L=!-7<�+.=3K5: MN8�:�:4@;= - @L=UK :�� @L=?60-(1L-7K5:41;@�@ ��MN8 KL80-7K
KL8�=HOP1�@LO.V?= O.@�<
:2��/�G�=HG�<�Q � 7�	 =5?�-(/�G#� -7KhKL8�= @5-(>J=�K5OP>A= � KL8�=�@ ��<�2415-76�8�@�O./vK5:
��8�OPMN8KL8�=H@;=A@;=H60-715-7KL:41L@3M���K KL8�=^:41LOP24O./0-7+&241L-(6�880-��4=J:2��KL=H1L6�+ -(/0-71LOPKRQ <�:���/�G�=?G
<vQ � 7
	 =5?kY�lR/ :41;G�=H1 K5:r��:41L>A-(+.OPVH=�@���MN8*- MN8�:4OPMH=¥:��¦@;=H60-(1L-7K5:(1L@P��1;:4> - +.-tQ(=H1[��O.@L=
@;=H60-(1L-7K5OP:4/�BJ��=324O'�(=�K58�=8��:4+P+.:.��O./�2 G�=?C0/�OPK5OP:4/�Y

D ��E .D���j�� .GF F �¦=UKc7:� d 7T��; �(?>;*©]?h<
= -J6�+ -7/�= 2(15-(6�8n��OPKL8 + -|Q(=H1¥G�=HM?:4>A6
:4@;OXT
KLO.:4/ H87Q�,;*©]?6d 7�
 _ ; � � � ;�
�>?UYri HJI�K>N �:I�W�W3I	�tE#K��6� �.E��.EvHJI�K I�N ���p§ �9ª �6�:G�N 	 � O.@ -
@;=�st��=H/�MH=	�&d 7  _ ; � � � ;��
�?¡@ ��MN8*K580-$K�K58�=?1L= =UEFOP@;K ���d ¬ � � _ � � � � � ��
 � � d
��
 % _ @���MN8WKL80-7K*��:41*��d ¬ ; � � � ;  � _ �

¬ Y  0�¦ � ��� % ^�� � _Q`� � ��� 
 � B

¯ Yg�"0 � � 	 �"0 % _ 7�@;:�B�K58�=3@;=?KL@�OP/�� -71L= 60-(OP1���O.@;= G�O.@��;:4O./vK ?¡-(/�G
� Y  0�@L=H6�-(15-7KL=H@�+ -|Q(=H1L@�
 ����� _ -(/�G 
 ��� % � Y

¡�� [�{?jUdgi��t�Hl£ztayrXjU�`cgs;�j¢�a,n�a\s������ +! r�qU_ " $W�,jki7z " '��|�

¬ �



)�8�= @;=�st��=H/�MH=�����d 7:� ��; � � � ; �	
�?P��OXK58

� 0 � d � +'7
������� % ^�� � _Q`�

� � ���

 �
	 ���  0 �  0 %� 	�� ; +����J;������4;��S;

�������! � #"�$&%(')" �+*(, �-*^§/.0* �9ª �!1(243
	5.�	�� § � �76�8 %0�!��9)"�$ 8;: �=<
> �?%�'@%(')�#�A$B"DCE9)�?%�� 6 9F�G%�')�!9)$IHBJK"L���G9F�
%0�M%�"=%(')"LN!" :FO "D�(P) ?%�9)"�"D$)"�$F% 6 "��
%�� 8  ��#�('
%(')"7�! #Q 6!O ��%(')RS�K%�')�G%�JT�# � 8 "7U O "��
"�9;%�"D$V�#9XW�P 8 �("D�D%�� 6 95Y <
Z7[]\_^`\_a�bdc]be\_f�gih  j*4k �ml � �mn ;0o 	 ;qp 	sr *S2s3_t?2!u/*wv!1(243ExVkexB2!k=2;y!z�{dkd|S2Xt?2	�;*41��
�`{#|+*T|+*}3B2!1
2!km{�~Mu5~����`{�y!kdx ��2!u_y�|4{?�M*A�S=I���IxE*4u��i��~M17*4�!*41q�=���5�K�8��kexE*41�*w*
��{#|4kd|
2w3B2!1qk�{�2!t�t?2!��*41q�`{#|+*�|+*}3B2!1
2!k�{�~Mu � � � 	 ~��L�`{�y!kdx ��|4�E.0x�kexB2!k
�;� R��M����� �i������� �=�;¡¢��£ �S=¤2!u_y
¥ �¦6 PB% ��§ 	 ¡�¨ ©�ª�¬«® ��~M1¯*(2i.0x@v!1(243Ex5.0xi��uB° § {du�±B² ����� �

³´~M1�*0~M�!*410µ@kdxE*410*¶{#|´2!u·2!t¸vi~M1q{dkdxiz �`{dkdx¢1q��uEuE{duiv¹km{dz@*�º � £ =B» 	 ��xi{�.0x;µ���~M1´2v!{d�!*4u&��µ
¼ 1�*0.0~(v!uE{?�M*0|���xE*4kdxE*41 ��l ;0p 	 2;y!z�{dkd|�2½t?2!��*41q�`{#|+*T|+*}3B2!1
2!km{�~Mu5~����`{�y!kdx  2!u_y
|4{?�M*T�F=¤2!u_yMµ¾{ �=|+~+µ�.0~Mz=3_�ik�*0|�¿ � � 	0À

¼ .0~Mz=3_�ik}*0|w2=3B2!1qkm{�2!t_t?2!��*41q�`{#|+*�|+*}3B2!1
2!km{�~Mu¶~��=�`{�y!kdx  kexB2!k)�q�it Á¾tdt�|�kdxE*7.0~MuEÂ
y!{dk�{�~MuB|�2 r ~M�!*��

Z7[]\I\-Ã�Ä ÅE6�O�Æ � Ç2;������4;  H�� 6 9)�
�#$)" O %�')"5�#9;%�"DQ�" O �
"�È�P)"D9)��"D� 9DÉÊ� � Æ «
Ë  	+Ì Í�Î�Ï�Ð�Ñ Ò(Ó)Ô �!9)$�%�'B"´� 6�O(O "��
U 6 9B$)�#9)Q¹�
"�È�P)"�9B��"�� 6!Õ �("�U)� O �G% 6�O � ¿�ÉÖ� � ��× 	 × ��ØeÙ <Ú�6 %�"Û%�')�G%Ü"��!�0' ¿�É �#�Ü���("DÈ�P)"�9)�D" 6!Õ UE�!� O JT�#�
"Û$)�#�dÝ 6 �#9;%Ü�
"�UE� O �G% 6!O � < W���9)��"
� �  ;������0;0� Í 	 �#�Þ�w ß� : " O JT�#�
"¦�
"�UE� O �G%(� 6 9 6!Õ �
�#àD" �S= H;%(')�#�¾�#RSU) ��#"��á%�'E�G%Þ%�'B" O "�"4�����
%��� Ç7¡�Æ&â�¡  JT�?%�'

ã
× ��Ø ÙBä

�å��×(��¡ �S=
 � � Ç 	

ÅE6�O �wQ��?æ�"�9 � H� #"D%Kçwè ���T£ �F=_<êé "DC)9)" ¿ � � 	 % 6w8 "A%�')"T�(P 8 �("DÈiPB"�9)�D" 6!Õ_¿�É ä �
P)�0'%('E�G% � �=��¡ ç Õe6�O �! � �ë�5¿ � � 	 HB�!9)$ � �=��ì ç Õe6!O �G # �®�X¿�É äMí ¿ � � 	 <`î ')�#� : �#"D #$)�� 6 9)$)�?%�� 6 9 Ç�<¤ï ��% 6 � 6 9)$)��%(� 6 9Ûð�H¾�(P)U)U 6 �
"�%('E�G% ¿ � � 	 � � ��×#ñ ;������0;q��×óò 	 <¤ô¦6 JR��!9 :  ß� : " O �¦� O "7%}J 6 �
"�UE� O �G% 6!O � ��× õ �!9)$ ��× õ�ö ñ��GUE� O %0÷ ô " O " Õe6�O "!H-9 6 %("7%('E�G%T%�')"
Ç+ø



9�P)R 8 " O 6!Õ �("DUE� O �M% 6�O �á��9 ¿�É ä %�'E�M%ê�!UBU�"�� Oj8 "4%}J "D"�9 ��× õ �G9)$ ��× õmö ñ/�#� ��� Ò �  í � Ò 	��  <W���9)��"=�! # 6!Õ %�')"D�("L�("DUE� O �G% 6�O � 'E��æ!"L�(�#àD"=Q O "��G%(" O %�'E�!9Fç;H�%�'B"�� O 9�P)R 8 " O ')�!� % 6�8 "
8_6 P)9)$B"�$ 8;:5�F= �  ç�H-�("D"��`ÈiP)�G%�� 6 9 � Ç 	 <Tî ')" O " Õe6�O "!H/JK"½Q�"4% � Ò �  í � Ò ¡ £ �S= � �Õe6�O �! � Ë � Ç2;������4;�� í Ç�<�ô "D9)��"GH�%(')"¯�0'�P)9)N�� l����
	 × õmö ñ � Ï�Ñ � Ó ×åõ � �
	 í � ��× õ�¶��× õmö ñ 	��
'E��æ!" 6 P�%�" O U) ß�G9E� O �?% : �M%TR 6 � % £ �S= � � «ë <

î ')"��! #Q 6�O �?%�')R %�'E�G%7� 6 R�UBPB%�"D��� UE� O %��#�! ` ß� : " O JT���("s�("DUE� O �M%�� 6 9��¿ U O
6 �D"�"�$B�
�!� Õe6  � 6 JT��è ÅE6�O Q��?æ�"�9 � Há� 6 R�UBPB%�"�çXè � ��£ �S=�<Sî ')"�9/H Õe6�O Ë � Ç2;������];�� í  H6 9B"��0')"��0N��¾JT')"D%(')" O %�'B"�Q O �!UB' �l Ò ����� ; ��� 	 �G$)R��?%��`� ����������� �("DUE� O �G% 6�O �� Ò 6!Õ �(��à�"T�G%R 6 �
%Kç <`ô " O "!H �l Ò ����� ; ��� 	 �#�`%�')"TQ O �!U)' l�� 	 Ò ��� Ï�Ñ  �� Ó;Ò � � � JT��%�'�%}J 67Õ P O %�'B" O æ�" O %�����"D���� �!9)$ ��� �!9)$&"D$)Q�"D� ÕeO(6 R ��� % 6 �! � )æ�" O %�����"D�A�#9 � Ò �!9)$ ÕeO(6 R ��� % 6 �G # )æ�" O %(�#��"D�A�#9
� Ò � Ï_Ñ  <êî 'B"=�("DUE� O �G% 6�O �� Ò ���!9 8 "¦� 6 RSU)PB%("�$��#9s%��#RS" º � ç � » 	 P)�
�#9)Q7%�"��0'B9)�#È�P)"D�8 �G�("�$ 6 9�R@�]�B��R½P)R"! 6 J � �("�" � ð � � Õe6�O $B"D%0�G�# #� 	 <# "D% �¿ � � ��  ;������4; ��%$ 	 8 "½%�')"½�
"�È�P)"D9)��" 6!Õ �! # á�("DUE� O �M% 6�O � 6!Õ �(��à�"s�G%LR 6 � %7çÕe6 PB9)$®��9Û%�')����R@�!9B9)" OD< } W�P)U)U 6 �(" %�')�G% �� Ò'& 	 ×åõ(��� Ï�Ñ  �� Ó × õ � � Õe6�O � 6 R�" ��9)$)�#�D"��ÇV¡ � )( ����� ( � $&¡*��<XÚ¦6 %�"@%('E�G%�H 8;: %(')"F� O Q�P)RS"�9;%���Q���æ!"�9Û� 8_6 æ�"GH`9 6 %}J 6
�
P)�0'Ü�("�U)� O �G% 6�O �L���!9 8 "½R 6!O "�%('E�!9 £ �S= � �  #� : " O �w�!UE� O % <wô "D9)��"GH�� Õ %(')" O "½JA�!�
� Ë Ô �(P)�0'Ü%�'E�M% � Ò,+ �  í � Ò,+ ì�£ �F= � � HI%(')"s�! �Q 6�O �?%�')RS�="q����%��w�G9)$ O "D%(P O 9)�.-
9 6)<0/1 %�'B" O JT���("GH �¿ �#�T�sUE� O %(�ß�! � ß� : " O JT���("w�("DUE� O �M%�� 6 9 6GÕ JT��$B%�'  < 2

3 9¯JT'E�M% Õe6  # 6 JT��H]%�')"KU 6 �
��%(��æ�" O "��! i9iPBR 8 " Oê�Ü6!Õ54`O(6 U 6 �
��%�� 6 9 Ç ð����ê�! �� 6 ���! # �"�$
k�1
2;yi*4Â(~76 3B2!1
2!z@*4k}*414<Üî ')�����#� 8 "����!P)�
"F��%s�! � 6 JT�¯PB�½% 6¶6 UB%(�#RS�#àD"S%(')"&% O �!$)" � 698
8 "D%}JK"�"D9 6 PB%(" O U) ß�!9)� O �?% : �!9)$��("DUE� O �G% 6�O �
�#àD" <

1 95%�'B" 6 9)"�'E�!9)$/H 4`O(6 U 6 �
��%�� 6 9 Ç ðsJT�� # j')"� �UX% 6 � 6 9B�
% O P)�D%L�S% O "�"�$)"�� 6 R�U 6 �
�
��%�� 6 9 6!Õ % O "�"DJT��$B%�'F%}J �ml 	 � º � £ = 	 HE�!�
�(P)RS�#9)Q�%('E�G%��� ß� : " O JT���("w�("DUE� O �M%�� 6 9 6GÕ� 6 R�"L� 6 9)� %0�!9;%TJT�#$B%(' �!9)$��(��à�" �S= "4���#� %�� <Þô "�9)�D"!H Õe6�O Q O �!U)' U O
6�8  #"DR�� Õ P) �CE � #��9)Q
%(')�#���!�
�(P)RSUB%�� 6 9��!9)$IH-R 6�O " 6 æ�" O H_�! # 6 JT��9)Q���%���R�";:=<?> �A@E� » �! #Q 6�O �?%�')R�JT')"�9�%�')"
Q O �!U)' �#� Q���æ!"�9F% 6 Q!"D%�'B" O JT��%('���% O "D"L$)"�� 6 R�U 6 �
��%�� 6 9IH�J " 6�8 %0�!��9 �s� 6  �æi��9)Qs�! #Q 6 �
O ��%�'BR JT��%�' O P)9)9B�#9)Q�%��#RS"CB ¨ ª »�<áî ')�#���!�(U_"��4%êJT�# � 8 " 6 PB%( #�#9B"�$¯��9�W�P 8 �("D�D%�� 6 9SY <?Ç�<

1 9&%�')" 6 %�')" O 'E�G9)$IH)�
�#RS�# ß� O`O P)9)9B�#9)Q¯%(�#RS"��K���!9 8 "L�!�0')��"Dæ!"�$ Õe6�O �G9)$IHBR 6�O " �
6 æ�" O H����!9 8 "¯� 6  ?æ�"�$¶��95%���R�"EDGF�H < �?@E� »¤Õe6�O U) ß�G9E� O Q O �!U)'B� 6!Õ¾8_6 P)9)$)"D$ 6 PB%�" O U) #� �
9E� O ��% :!< W�P)�0'�% : U_" 6!Õ U O(6�8  #"�RS�����G9 8 " Õe6 P)9)$ �#9 �JI � <K 6 %('5�GU)U O(6 �!�0')"���JT�� # 8 "L$)"��G �%�JT��%('X��9F$)"D%��!�# /�#9XW�"��4%�� 6 9VY <
L
L7MONQP,P�RTS�UTVXWZY,[�\]P�\_^�`ba�`ZY,NXa�Pdce�f RTghci�j NXk�g�lCSmVnY
[�\o`XU0pQNXa,RJY,[�qrqs`�VCltR0uv\wa j a,NXqxY
[�\]P
\w^�`Xa,`bY
NQa,PR0g izy|{%}7~

Ç I



� �������	� 
��
������������ ��� � ����� ����� ��� � �	� � �!�	�#"�� � � � �#$ ��� ��"����

ï�Õ %�" O 4 'E�!�(" Ç HAJ "V� O "� #" Õ %�JT�?%�'��¤�
"D% 6!Õ $)�#�dÝ 6 �#9;% �  #� : " O JT�#�
" 	 �
"�UE� O �G% 6!O � 6GÕ�
�#à�" º � £ = 	 �
"�UE� O �G%(�#9)Q&%(')"½Q O �!U)'¶�#95� 6 RSU 6 9)"�9;%��DH�"��!�0' 6GÕ JT'B�#�0'¶'E��æi�#9)Q 6 PB% �" O U) #�!9E� O ��% : 8_6 P)9)$)"D$ 8�:5º � £ = 	 <�> "½9 6 J U O "D�("�9;%L%}J 6 $)� 8 " O "�9;%=J � : �w' 6 J·% 6
6�8 %0�!��9IH;�#9����
"�� 6 9)$&U)'E�G�("!HB� B ¨ ª � �! �Q 6�O ��%�'BR %�')�G%ÞR@�!NG"��KP)�(" 6!Õ %(')�#�¾�("DUE� O �G%�� 6 9 <
3 9 8�6 %(' ���!�("D��H�%(')" O "@���w%(')"s% O �G$)" � 698 UE� O �!R�"4%�" O7� ÕeO
6 R 4`O(6 U 6 �(�?%�� 6 9 Ç ðF%('E�G%
���!9 8 "LP)�
"�$X% 6s6 UB%���R���à�"=%(')" O P)9B9)�#9)Q�%(�#RS" 6!Õ %�')" O "D�(P) ?%���9)QS�! #Q 6!O ��%(')RS� <

%'&)( *,+.-)/1032547686:9#68;=<?>A@B<C+5-D27-E<?/1+
> "¦PB�("T%�')"�� 6 9B��"�U�% 6!Õ % O "�"�$)"�� 6 R�U 6 �
��%�� 6 9)�¾�!�DH�" < Q < Hi$)"��
� O � 8 "�$@��9 � Ç+� HBð Ç � � �! �� 6� Õ�< WiP 8 �("D�D%(� 6 9GF < ð 	 <�> "�JT�� # )�
' 6 J¢' 6 J�%�')"�"4�����
%�"D9)��" 6!Õ �7 ß� : " O JT���("��("�U)� O �G%(� 6 9
6!Õ �(R��! # T�(��à�"X')"� �U)��% 6 � 6 9)�
% O P)�4%���æ!"� : 6�8 %0�!��9 �´% O "D"V$)"�� 6 RSU 6 �
��%(� 6 9 6!Õ �
R@�! � 
JT��$B%�' <�î ')" Õe6  # 6 JT��9)Q O "��
P) �%=���!9 8 " Õe6 P)9)$V��9 � ð�ð�H î � 8  �"½ðiH/UE�!Q!"�Y�Y � � 6!O � Ç�Ç H
î ')" 6�O "DRIHJF � <`î ')"w� 6�O
O "D�(U 6 9)$)��9)Q@�G #Q 6�O ��%(')R��#� 6 PB%( #��9)"�$ �#9 � ð�H î ')" 6�O "DR Ç ð � <
Z7[]\_^`\_a�bdc]be\_f�gLK:M ~M1w2w3_t?2!u/*�v!1
243Ex �ml ;qp 	 µ¾� *=xB2!�!* %}J ��l 	 ¡ F � 6 PB% ��l 	 í Ç;�
N �E.0xX2@k�10*0*¯yi*0.0~Mz=3E~+|4{dk�{�~Mu´.(2!u r *ê��~M��u_y@{duFº � 6 P�% ��l 	 � » 	 k�{dz@*��
> �?%�'�%(')�#� U O
6 U 6 �(��%(� 6 97�G%á'E�!9B$IHGJK"A���G9¯U O
6 æ!" 6 P O ��"D9;% O �G O "��(PB �%ê��97%(')�#� � 6 9�%("4�i% <
OQPSR \-[ RUT gWV�Xj*4k ��l ;qp 	=r *�2¦3_t?2!u/* v!1
243ExSkexB2!k¾2;y!z�{dkd|=2½t?2!��*41q�`{#|+*T|+*}3B2!1
2!km{�~Mu~��L�`{�y!kdx  2!u_ys|4{?�M*¦�S=I�S�IxE*4uBµ¾� *LxB2!�!* %}J �ml 	 ¡ ð £ ø��S= « � F  í Ç 	 �N �E.0xX2@k�10*0*¯yi*0.0~Mz=3E~+|4{dk�{�~Mu´.(2!u r *¯.0~Mz=3_��k}*(y@{duVk�{dz@*¦º � =LY ÎDZ » 	 �
Z7[]\I\-Ã�Ä"KK:�4`O(6 U 6 �(�?%�� 6 9 Ç ð�H Õe6!O "��!�0' ���5�K� H�%�')" O "="q���#�
%(����U)� O %(�ß�! E #� : " O JT�#�("
�
"�UE� O �G%�� 6 9 ¿ � � 	 � � �  ;������4;0�%$ 	 6!Õ JT�#$�%�'  JT��%('&� 6!O(O "D�(U 6 9)$)��9)Q¯Q O �!U)'��0'�P)9)N��
± ² � �;�j� ��l Ô ;������4; l $ 	 Hi�(P)�0'F%�')�G% R��M�B��� ² �����_� �=��¡���£ �S= �!9B$ 6 PB% �ml × 	 ¡ ¨ ©�ª� «
 Õe6!O �! # � � �F;������4;(��<½î 'B"@�! �Q 6�O ��%�'BR %('E�G%w� 6 9)�
% O P)�4%����&% O "D"�$)"�� 6 RSU 6 �
��%(� 6 9
[T� �#��Q��?æ�"D9X�G� Õe6  # 6 JT�Dè

¼]\ 6 9)�
% O P)�4%w�@% O "�"½$)"D� 6 RSU 6 �(�?%�� 6 9�^ ×`6!Õ JT��$B%�'¶�M%LR 6 �
%#F 6 P�% ��l × 	 í Ç¯Õe6�O
"��!�0' 6!Õ %(')"wQ O �GU)')� l × � P)�(��9)Q�%�')"7�! �Q 6�O �?%�')R ÕeO
6 R 4`O(6 U 6 �
��%�� 6 9 Ç F 	 <

¼ ï $)$ ��× �!9)$ ��× �  % 6 "Dæ�" O
:�8 �!Qs��9_^ × ��� ���J;������];�� 	 <
¼ # "4%	` ×E8 "Þ%�')"K% O "D" 6!Õ ^ ×�<�î ')"D9IH;�(P)�D��"D�(�(�?æ�"D : �!$B$��!9�� O
8 ��% O � O : � 6 9B9)"��4%�� 6 9
8 "D%}JK"�"D9X%(')"L% O "D"��a` × �!9B$b` × �  �#9 6�O $)" O % 6s6�8 %0�!��9X�½% O "�"#` <

Ç H



3 %��#�T"��!� : % 6 �
' 6 J � �
"�" � Ç H 4`O
6 U 6 �(��%(� 6 9�� �ß	 %�'E�M%�%(')"L% O "�" `�H)% 6 Q�"4%�')" O JT�?%�' %�')"� 6 9)�
% O P)�4%�"D$ 8 �!Q��DH�Q��?æ�"D�A�7% O "D"=$)"D� 6 RSU 6 �(��%(� 6 9 6!Õ l < \  �"�� O  : Hi�?%��¾JT�#$B%('�%}J � [T� 	����P)U)U_" O(8_6 P)9B$)"�$ 8�:
%}J � [T� 	 ¡ ðÛR��M���� ² ����� � �=� « R��M�× Ó)Ô���������� $ %}J ��l × 	

¡ ðÛR��M���� ² ����� � �=� « F � R@�]�× Ó)Ô���������� $ 6 PB% ��l × 	(	 í Ç
¡ � ð � « F � � 	 £ �S= « � F  í Ç 	 �

î ')���jP)U)U_" Oj8�6 P)9)$7�#��RS�#9)��R���à�"�$ Õe6�O��ë�	� F � ð < î ')" O " Õe6�O "!HG%}J � [T� 	 ¡ ð £ ø��S= «� F  í Ç 	 < 2
KK: � ø H 4`O
6 U 6 �(��%(� 6 9
� < Y � Hj�&Q O �!U)' l %('E�G%w'E�G�L9 6��� R���9 6�O 'E�!��% O "�"4JT�#$B%('

8_6 P)9)$B"�$ 8�:�� Y ÎDZ £ »�< 3 9¢UE� O %�����P) #� O H�%(')�#�F��R�U) ��#"D��%�')�G%�� U) ß�G9E� O Q O �!U)'¢'E�!�
% O "�"4JT�#$B%(' 8_6 P)9)$B"�$ 8;:�Ç�Ç�� ð £ »á< 3 9�%(')"=���!�(" 6!Õ %(')"¦"q���#�
%("�9)�D" 6!Õ  #�#9B"�� O U O
6�8  #"DR
NG" O 9B"� #� Õe6�O �¶Q��?æ�"D9®Q O �!U)'¹U O
6�8  #"DR��AHÞ%�')����R�"4%�' 6 $¹R���Q�';% 8 "FPB�("�$®�#9 6�O $)" O
% 6&6�8 %��!�#9 B ¨ ª � �! �Q 6�O ��%�'BR�� <TÅ�O(6 R 6 P O=O "D�(P) ?%��DH/J "¯���!9¶$)" O �?æ�"½P)UBU�" O�8�6 P)9)$)� 6GÕ
%(')"¯% O "�"4JT�#$B%(' 6!Õ �&U) ß�G9E� O Q O �!U)'5�#95%(" O RS� 6!Õ �
"Dæ!" O �G `Q O �!UB'V�(U_"��D��CE��9�P)R 8 " O � <
ï ��%�'B" O "��!$)" O R�� : æ!" O � Õd: Há%�')"D�("@U O(6�8  �"�R � �
U�"D����C)�S% O "�"4JT�#$B%(' 8_6 P)9)$)�7%�"D9)$¤% 6
6 P�%�U_" O
Õe6!O R %�')"&9�P)R 8 " O � 6�8 %��!�#9)� 8  #"Sæi�ß� � ø H 4`O(6 U 6 �
��%�� 6 9�� < Y � <´Å-6!O "4�B�!RSU) �"!Hî ')" 6�O "DR Ç �Û�G9)$ �ê�B�!RSU) �"�H �#RSU) : %(')" Õe6  � 6 JT�#9)Q �#9)"DÈ�PE�! #�?%���"�� Õe6!O � U) ß�G9E� O
Q O �!U)' l H O "D ß�G%(�#9)Q5%(')"&% O "�"4JT�#$B%(' JT��%�' %(')"&æ�" O %("4�¹� 6 æ!" O �!9)$Û$ 6 R���9E�G%(�#9)QX�("D%
9�P)R 8 " O è

%}J �ml 	 ¡ � � F � B ��l 	 « Y ; �!9)$
%}J �ml 	 ¡ ø � F�� � ç �ml 	 « H �

Ú�6 %�"�%('E�G% Õe6�O Q�"D9)" O �! �Q O �GU)')��HE9 6SO "� #�G%�� 6 9 6!Õ %�')" Õe6�O R
%}J �ml 	 ¡�� � � ç �ml 	(	

� Õe6�O �!9 : Õ P)9B�D%�� 6 9 � 	 ' 6  �$)���w� 6 9)�(��$)" O H=" < Q < H=%(')"¶�� ��#È�P)" ��� JT��%�' » æ!" O %(�#�D"���H
JT')" O "�%}J � ��� 	 �¢» í Ç H 8 PB% � ç � ��� 	 �·Ç�<`ÅE6�O���� �"!#�%$'&)()��� � H 6 9) : %(')"¦ ��#9)"�� O
O "� ß�M%�� 6 9

%}J �ml 	 ¡ � B ��l 	
���!9 8 "L"��G�(�# : �
' 6 JT9 <Kî 'B�#��"�� %���R@�G%("L�#���
'E� O U � JT'B�#�0' 8 "D� 6 RS"��T�� �"�� O�8;: H-�!Q;�!��9IH
� 6 9)�(��$)" O �#9)Q�%(')"wQ O �!UB' �*� H)JT'B" O " � B � ��� 	 ��» í Ç 	 <

3 9 �G$)$)��%(� 6 9/H î ')" 6�O "�R Ç � : �#"� �$)���.B ¨ ª � �! �Q 6�O �?%�')R Õe6�O ��" O %��!�#9 Q O �!UB' U O
6�8 �
 �"�RS� <

Ç,+



OQPSR \-[ RUT g��:Xj*4k � r *¯273B2!1
2!z@*4k}*414{?�M*(yL3_10~ r t#*4z���~M1T3_t?2!u_2!1�v!1
243Ex;|�� N �+3;3E~+|+*
kdxB2!k

� � � xB2M|LkexE*#X N�� ~��w�`{�y!kex  2!u_yS|4{?�M*4Âó�D2i.4k}~M1T�BµK2!u_y
¥ ��kdxE*41�*½*
��{#|4kd|72�k�{dz@* : � » 2!t¸vi~M1q{dkdxiz kexB2!kKyi*0.4{�yi*0| �ml ;>= 	 � � µ¾{ � l {#|Tv!{d�!*4u

k}~(vi*4kdxE*417�`{dkdxX2@k�1�*0*¯yi*0.0~Mz=3E~+|4{dkm{�~MuÜ~��w�`{�y!kex����
�IxE*4uBµ/kexE*41�* {#|A2!u&2!t¸vi~M1q{dkdxiz k}~�yi*0.4{�yi* �ml ;>= 	 � � {du�k�{dz@*�º � : Y Ï�Ñ  �ßð�� ñ �
	 � © � ¨ ª » 	 µ��xE*41�*��  � : ;0� 	 � ð �  6 Q : 	 £ ø!���
Z7[]\I\-Ã�Ä� ��æ!"�9��!9¯��9)�
%��!9)�D" ��l ;>= 	 HM�#97 #�#9B"�� O %���R�"êJK" ���!9¯� 6 RSU)PB%�"Þ� 6 R�"ÞU) ß�G9E� O"DR 8 "D$)$)��9)Q pS6GÕ l � Õe6�O $)"4%0�!�� #� �("D" � Ç � �d	 < 3 9½%(�#RS" º � £ =�» 	 � �("D" 4`O(6 U 6 �(�?%�� 6 9 Ç ð 	 HJK"½���G9¶�0')"��0N5JT'B"D%�'B" O %(')"½U) #�!9)"¯Q O �!U)' �ml ;qp 	 �!$)RS��%��¦�@ #� : " O JT�#�("¯�("�U)� O �G%(� 6 96!Õ JT�#$�%�'  �!9)$��(��à�" �S=�<

3 Õ � 6 H�%(')"Ü�! #Q 6�O �?%�')R 6!Õwî 'B" 6�O "�R Ç �Û� 6 RSU)PB%("��F�¤% O "�"5$)"�� 6 R�U 6 �
��%�� 6 9 6GÕ
JT��$B%�'F�M%�R 6 �
%Tð £ ø��S= « � F  í Ç 	 HB�G9)$&J "L���!9F$)"D���#$B" �ml ;>= 	 � � 8;: PB�(�#9BQ¯%�')"
Q��?æ�"D9 % O "D"�$)"D� 6 RSU 6 �(�?%�� 6 9F�! #Q 6�O �?%�')R �#9F%���R�" º � : Z ¨ �}©�ª ��� Y Ï�Ñ  � » 	 <3 Õ �ml ;qp 	 $ 6 "D��9 6 %j�!$BR��?%I�(PB�0'½�A ß� : " O JT���("`�
"�UE� O �G%�� 6 9IH+JK"ÞN�9 6 J %�'E�G% �ml ;>= 	 ���AH 8;: $)"4CE9)�?%�� 6 9 6GÕ %(')" # W 4T< 2

����� T ^�� R g���w6 ��9)Q 8 �!�0N¹% 6 6 P O@O PB9)9)�#9BQ¤"4�B�!RSU) �"���H��?%@����JK"� � � N�9 6 JT9 %('E�G%
��� �"!#�%$ &)()��� � �G9)$������ � � � ��� � � !"! � ! �!$)RS��%s�
P)�0'��¶% O "�" $)"�� 6 RSU 6 �
��%(� 6 9
8 �G�("�$��! �Q 6�O ��%�'BR JT��%�' : � ð �!9)$/H¦��9 %�')"¶���!�(" 6GÕ � ($# ����% ! ����& ! � ! H�JT��%�'
: � � <
Ç!<¦ÅE6�O'�)( %*�+% ��� � � !#�%$ &)()� � � H 8;: �ê�B�!RSU) �" H <�Ç J "S'E��æ�"��("D"�9¤%('E�G%w%�')"
# W 4 6GÕ JT�#$�%�' Ç �!9)$X�(��à�" � Õ �!�D% 6�O��S� ðS' 6  �$)� <Aô "�9B��"!H î ')" 6�O "DR Ç YsQ�P)� O �
�G9�%("�"D�=�!9 º � ð-, ¨ Y ª » 	 �! �Q 6�O ��%�'BR Õe6!O %�')����U O(6�8  #"�R <

ð <¦ÅE6�O��)( %*�+% � ����� �)� � ��� � � !.! � ! H�JK"F'E��æ�"��V #��9)"�� O U O
6�8  �"�R N!" O 9)"� 6GÕ
�
�#àD" � = H�')"�9)�D"!HI%(')" # W 4�6GÕ JT�#$B%(' Ç �!9)$¶�
�#à�" � Õ �!�4% 6�O=�F� �F' 6  #$)�DH�JT')���0'
: ��"� #$B�T�!9 º � ð , ¨ �}ª » 	 �! #Q 6!O ��%(')R <

F < KÞ: ���B�!RSU) #" H < ðSJK" 6�8 %��!�#9X%�')" O "��
P) �% ÕeO
6 R � Ç � H/9)�!R�"D : HI�!9 º � � � ¨ Y , ª » 	�G #Q 6�O ��%(')R Õe6�O��)( %*�+% � � ($# ���+% ! ���*& ! � !á<
3 9 %�'B�#�S�(P 8 �
"��4%�� 6 9IH�JK"V'E��æ!"V�("D"�9�%�'E�M%�H Õe6�O U) ß�G9)"5Q O �!U)')�DH�%�')"X9 6 %�� 6 9 6GÕ

%(')" # W 4 Q��?æ�"��LPB�w� �
P0/S����"�9;%7� 6 9)$B��%�� 6 9V% 6 PBU)U�" O(8_6 P)9)$Ü%�'B"½% O "D"DJT��$B%�' 6!Õ %�')"
- : "�� / � ��9)�
%��!9)��"´Q O �!U)')� 6!Õ �¹U O(6!8  #"DR <21X6�O " 6 æ�" O HL%�')���XU O
6 U_" O % :  �"�$¢% 6ëÕ �!�
%

ð �



� 6 R�UBPB%0�G%(� 6 9B� 6!Õ %�'B"�� 6�O(O "��(U 6 9)$B�#9)Qs% O "�"¯$B"�� 6 R�U 6 �(�?%�� 6 9)� <Þï  � ��#9X�! # mHBJK"¯���GR�"
P)U JT��%('��! #Q 6!O ��%(')RS� 6!ÕáO P)9B9)�#9)Q�%(�#RS" º � B ¨ ª » 	 Õe6!O �½JT��$)"L�� #�!�(� 6!Õ U O(6!8  #"DR�� <î ')"79)"4�i%��(P 8 �("D�D%�� 6 9V�G�#RS� % 6 �(' 6 J �(�#RS�# #� OÞO "��
P) �%(�T�#9���$)� 8 " O "�9;%�� 6 9;%�"q�i% <

%'&�� *,+.-)/10��B<��#/19#6S9 <�� 2.684 @��
	�/�	 4 -D2�
> "¾9 6 J¤%�P O 9 6 P O �G%
%�"�9;%(� 6 9�% 6 �D" O %0�!��97U)� O �!RS"D%(" O �#à�"D$wQ O �!UB'�U O
6�8  �"�RS� Õe6�O JT')���0'
JK" N�9 6 JÛ%�')�G%ê��� 6  ?æi�#9)Q¦�! #Q 6�O �?%�')R 6!Õ  ��#9)"�� OjO P)9)9B�#9)QT%���R�" 6 97%�')"Þ�� #�!�(� 6!Õ Q O �!U)')�
6!Õ¦8_6 P)9)$)"D$ 6 P�%�" O U) ß�G9E� O �?% : "q���#�
%(� <ëî ')�#�s���(�(PB"�J �!�S�!$)$ O "��
�("�$ �#9 �0I � ���
"Dæ�" O �! "q�)�GR�U) �"��`���!9 8 " Õe6 PB9)$�%�')" O "���9 < 3 9�%�'B�#�`�(P 8 �("D�D%�� 6 9IH;JK"���9;% O(6 $)P)�D"A%�')"�� 6 � ���! # �"�$
-
�
"� �"��D%���æ�" O � Õd: / U O(6!8  #"DR��¾�!9B$S"q�B�!R���9)"�' 6 JwH��#9�%�'B�#�`� 6 9�%("4�i%�H;%(')"T9 6 %�� 6 9 6!Õ %�')"
# W 4 JT�� # I �"��!$F% 6 B ¨ ª � �! �Q 6�O �?%�')RS� < W��#9)�D"L%�')���TJT�� # 8 "���U)P O "D : �
"�UE� O �G% 6!O�8 �!�("D$
�!UBU O(6 �G�0'IHÞJK"FJT�# � O "��
% O ���D% 6 P O �("D �æ�"D�S% 6 UE� O �!R�"4%�" O �#àD"�$¹Q O �!U)'¹U O(6!8  #"DR��¯%('E�G%
���!9 8 "@� 6  �æ�"D$ "��G�(�# :Ü6 9 �
"�UE� O �G%�"D$ÛQ O �GU)')� < > "�JT�# � `�#9;% O
6 $BP)��"S%�')"�9 6 %�� 6 9 6GÕ
JK"��!N� : Q� #P)"�� 8  �"7�
"� �"��D%���æ�" O � Õd: U O
6�8  �"�RS����95�sC O � %=U)� O �!Q O �!U)'X�!9)$XU O "D�("D9�%¦%�')"
$)"D�(��Q�9 6!Õ B ¨ ªb� �! #Q 6�O �?%�')RS� Õe6�O %(')"��
"�U O(6�8  #"�RS�ê� Õ %�" O JA� O $)� � �("�" 4 � O �!Q O �GU)'SY < ð < ð 	 <
�IÄ�hIÄmg � R � R�� c���� R [Mb�Ã��¹^á[]\��$� RLT a �Ef���� R � �"! �$# R �%��b �mbdc&�
ÅE6�O %(')"Ü�!U)U O(6 �!�0' 6 P�%� #��9)"�$���9 %�')���F�("D�D%�� 6 9IHTJ "¶J �!9;% % 6 $)"��
� O � 8 "¶9)"��D"��(�(� O
:
U O
6 U_" O %(�#"D� Õe6�O Q O �!U)'�U O(6!8  #"DR��F%�')�G%V�G # 6 J Õe6�O �("�U)� O �G% 6�O 8 �!�
"�$ �! �Q 6�O ��%�'BR�� <
î ')"SN!" : U O(6 U_" O % : JT�# � 8 "sJT'E�G%7JK"����! # - JK"��GN¶Q� #P)"�� 8 �� #��% : /&Õe6�O �
"� #"D�D%��Læ!" O � Õd:
U O
6�8  �"�RS� <=î 'B"�9 6 %�� 6 9 6GÕ �("� �"��4%'��æ�" O � Õd: Q O �GU)'VU O
6�8  #"DR��=�!����9�% O(6 $)P)�D"�$V��95%�')"
9)"q�i%¦U)� O �!Q O �!U)'��#��"q�B�!�D%( : %(')"w���!RS"7�!�T�#9 � � � <¾î ')" O "!H 6 9B"��G #� 6 C)9)$)�T%�')"wR 6�O "O "��
% O ���D%��?æ�"F� 6 9)��"DUB% 6!Õ -
Q� #PB"�� 8 �� #�?% : H / JT'B�#�0'ë�#���¶U O
6 U�" O % : %��!�# 6�O "D$ Õe6�O $)�?æi�#$)"
�!9B$X� 6 9)È�P)" O �! #Q 6�O �?%�')RS� P)�
�#9)QSQ O �!U)'��("�U)� O �G% 6�O � < 3 9 6 P O �("4%(%���9)Q)HE' 6 JK"Dæ!" O H_J "
� O " �#9;%�" O "�� %�"D$®��9®�G9®�?%�" O �G%��?æ�"F$ : 9E�GR����FU O(6 Q O �!RSR���9)Q¶�!UBU O(6 �G�0' Õe6�O JT')���0' �
JK"��!NG" OTÕe6�O R 6!Õ - Q� #P)"�� 8 �� #��% : / �#���(P /��D�#"D9�% <� R � R�� c��(� R [MbeÃ)�*!-[ �)^ P ^ []\��$� RLT a
+ R-, f bdc]b�\_f�g .�ï �
"D% � 6GÕ %�PBU) #"D� �ml ;>= 	 H l �!9XPB9)$)� O "��4%�"�$�Q O �!U)' JT��%�'Fæ!" O %("4�
�
"D% n �0/ �  ;������4; � �21 �!9)$ = �@U 6 �(��%(��æ!" O "��! 9iPBR 8 " O HI���=���! # �"�$V� |+*4t#*0.4k
3T�!*41q{ �q�4 v!1
243Ex65w3_1�~ r t#*4z � Õ %�'B" O "¯"4���#� %��L�@U)�!� O ��798;: 6 U�% 	 JT�?%�' 6 UB% �</ RS�#9 : R��M� 1 H��
P)�0'
%('E�G% 7=8 ����� Õ P)9)�D%(� 6 97%�'E�M%ê�!�
�(��Q�9)�á% 6 l �¦U 6  : 9 6 R��#�! !%���R�"¾� 6 R�UBPB%0� 8  #" Õ P)9)�D%(� 6 9
6!Õ %�'B" Õe6�O R 7 @¹� 7?>A@CB@ « 7�DE@CF@ : JT')" O " 7?>G@CB@ è /M� : ÇH1 �(I �K� H 7�DE@$F@ è /M� : ÇJ1 �(I/M� :'KML 1 HE�G9)$

�mlN:&O 	 � � P Q 6 UB%HRS �6T Ô�� )U)V 7 @ �6WX 	 ¡ O � Õ=6 UB% � RS�#9
6 UB% RS �6T Ô�� )U)V 7 @ �6WX 	ZY O � Õ=6 UB% � R��M� �

ð Ç



ÅE6�O WX � � X  : ����� : X � 	 � /M� : ÇJ1 � JT��%�' 7 @ � WX 	 ¡ O � Õ�6 UB% � RS�#9��G9)$�JT��%�'7 @ � WX 	�Y O � Õ¾6 UB% � R��M��H/%�'B"¯æ�" O %�"q�Ü�("4% |+*4t#*0.4k�*(yV8;: WX �!9B$ �!*414{ ÁA*(yV8;: 7 @ �#�/ � × � n � X ×��·Ç : Çw¡ � ¡�» 1�<¾ï æ�"D�D% 6!O WX �#�����G # #"D$ 2;y!z�{#|0|4{ r t#* � Õ 7�DE@CF@ � WX 	 ���B<
î ')"X�#9;%�P)�?%�� 6 9 8 "�'B�#9)$ë%�')"�%�" O R 7=8 � 7 >G@CB8 « 7 DE@CF8 �#�s%�'E�M%�%(')" -
�
"� �"��D%(�#9)Q

Õ P)9B�D%�� 6 9 / 7 >A@CB8 � 6 P)9;%��ê%(')"A�(��à�" 6GÕ %�')"A�
"� �"��D%("�$s�("4% 6!Õ æ�" O %(�#��"D�¾�!9)$¯%(')" - æ!" O � Õd: �#9)Q
Õ P)9B�D%�� 6 9 / 7 DE@CF8 æ�" O ��C)"��jJT')"D%(')" O %�'B�#���0' 6 ����" 6!Õ æ�" O %(�#��"D�á���j�!97�!$)RS�#�
�(� 8  #"�� 6  #P�%�� 6 9 <

3 %j�#�j�G97"��!� :w6!8 �(" O æG�G%�� 6 9�%�')�G%j"Dæ!" O
: �
"� #"D�D%��Læ!" O � Õd: Q O �!U)'wU O
6�8  #"DR�%('E�G% �!$)$B� �
%(� 6 9E�G # : �!$BR��?%��¾�LU O(6!8  #"DR N!" O 9)"D 6GÕ �
�#à�" � ��O 	 �#�`� 6  �æG� 8  �"��#9�%���R�" º � ð�� � ª � � ��O 	 «
`�� � » :&O 	
	 <
����� T ^�� R g���> "´9 6 J Q��?æ�"´� 6 RS"Ü"4�B�!RSU) #"D� Õe6�O �
"� #"D�D%��Læ!" O � Õd: U O
6�8  #"DR�� 8;:
�
U�"D��� Õd: ��9)Q&%�')" Õ P)9)�D%(� 6 9 7 @ � 7 >A@CB@ « 7�DE@$F@ <E3 9´�! # ���!�
"�� 8 "� 6 JwHI%(')"'-
�
"� �"��D%(�#9)Q
Õ P)9B�D%�� 6 9 / 7 @VÕe6�O ��Q O �!U)' l � �mn=: o 	 JT�# � 8 "7 >G@$B@ � ã

�
	 ���
X ×}�

ï  #� 6 HBJ "wP)�
"7%(')"w� 6 9;æ!"�9;%�� 6 9X%('E�G% � � �)K L 	 ���B<
Ç!<d3 9 %�'B"7���!�(" 6!Õ��� �"!#�%$ & (#��� � H)JK"7')�+æ!" 6 UB% � RS�#9 �!9)$��0' 6i6 �("

7 DE@CF@ � WX 	 � ãT ��	 � � õ U ��� L � � Ç í X × 	 � Ç í X Ò 	 :
JT'B" O "�%(')�#�¾�(PBR 8)O ��9)Q�� 7 @ � WX 	 % 6 ��9BCE9)�?% : JT')"D9)"Dæ!" O %(')" O "¦���¾�!9sP)9)� 6 æ!" O "�$"D$)Q�" < 3 9F�!$)$)�?%�� 6 9IH 7 @ � WX 	 ¡ O %�')"D9&Q�PE� O �!9;%�"D"��T�7æ!" O %�"4�&� 6 æ�" O �("4% 6!Õ �
�#à�"
�M%TR 6 � % O < \  #"�� O  : H 7 @ ����U 6  : 9 6 RS�ß�! -%���R�"=� 6 RSU)PB%�� 8  #" <

ð < Wi�#RS�# ß� O  : Hê�#9¹%�'B"X���!�(" 6!Õ ����� �)� � ��� � � ! ! � ! HÞJ "X #"D% 6 U�% � R��M�ë�!9B$
�0' 6�6 �
" 7 DE@$F@ � WX 	 � ãT ��	 � � õ U ��� L � X × � X Ò �

F <���($# ���+% ! ���*& ! � ! �#�=�!9 6 %(')" O "q�B�!R�UB #" Õe6!O �@�("D #"D�D%'��æ!" O � Õd: Q O �!U)'¶U O
6�8 �
 �"�R <`ô " O "GH Õe6�O l � �mn=: o 	 H)JK"�')�+æ!"7 DE@CF@ � WX 	 � ã

�
	 ���
��L � � Ç í X × 	 � �T ��	 � � õ U ��� � Ç í X Ò 	(	 :

JT'B" O "`%(')�#�I�
P)R 8)O �#9)Q!� 7 @ � WX 	 % 6 ��9BCE9)�?% : JT')"D9)"Dæ!" O %�')" O "`�#�j�A9 6 9 � $ 6 R���9E�G%("�$æ!" O %�"4�7JT')���0'����j9 6 % �#9w%�')"¾�
"� #"D�D%("�$½$ 6 R���9E�G%���9)QA�
"D% <z3 9½�!$B$)��%(� 6 9IH 7 @ � WX 	 ¡O %(')"�9�Q�PE� O �!9;%�"D"��¦�s$ 6 R���9E�G%(�#9)Q½�
"D% 6!Õ �(�#àD"w�G%�R 6 �
% O <
ð�ð



� < Wi�#RS�# ß� O�6�8 �
" O æG�G%(� 6 9B�¯�!� Õe6�O � � � !#�%$ &)()� � � H ���*� �)� � ��� � � ! ! � ! H��!9B$
� ($# ����% ! ����& ! � ! $ 6 ' 6  #$ Õe6�O R@�G9 :@6 %�'B" O Q O �!U)'FU O
6�8  �"�RS�A�!9)$/H)�#9&U)� O �
%(�#�DP) ß� O H;J "D�#Q�';%�"D$&æG� O �#�!9;%�� 6GÕ %�')"D�(" <  Z ï ���¯� 6 P O �D" 6!Õ U O(6!8  #"DR��DH�� 6 9)�(��$)" O%(')"`æG� O �#�!9;%�� 6!Õ � ($# ����% ! ����& ! � !  ��#�
%("�$w�#9 � F;ð � < 3 9�UE� O %(�#�DP) ß� O H�%�')" !#( ! % (
� ($# ����% ! ����& ! � ! U O(6�8  #"�R �#��$)"4CE9)"�$ 8;:

7 DE@CF@ �6WX 	 � ã
��	 ���

��L � �T �
	 � � õ U ��� � Ç í X Ò 	
	 �
1�6�O " 6 æ!" O H Q O �!U)'¶U O(6�8  �"�RS�¦JT')" O "S�&�(R��! � � 6�O  ß� O Q�" 	 *(y+vi*7|+*4k �#�=� 6 P)Q!'�%Õe6!O ���!9 6!Õ %�"D9 8 " O " Õe6�O R½PB ß�G%("�$@��9;% 6 æ!" O %�"4�&�("4% 6 UB%(�#RS�#à��M%�� 6 9SU O(6�8  �"�RS� 8;:
��9;% O(6 $)P)�D�#9)Q��!9¶�G$)$)��%(� 6 9)�! �� O %���C)���ß�G Iæ�" O %�"q� 6 9V"��!�0'V"D$)Q�" 6!Õ %�')" 6�O ��Q��#9E�G 
Q O �!U)' <�3 9Ü%�')���LJA� : H %�')" � ��& � � (�# ���+% ! ����& ! � ! � FJF � U O(6�8  #"�R ���!9 8 "
')�!9)$) �"�$ < W��#RS�# #� O  : H+U) #�!9E� O Q O �!UB'�U O(6�8  #"�RS�áJT'B" O "T���
R@�G # � 6�O  ß� O Q�" 	 �D2i.0*|+*4k �#�� 6�6 N!"�$ Õe6�O � O "�"q�BU O "��
�(� 8  #"s�!�L�
"� �"��D%���æ�" O � Õd: U O(6�8  �"�RS� 6!Õ %�'B"�$)PE�! 
Q O �!U)'B� <

> "�JT�� # -�! �� 6 9)"�"D$F��9 6 %�� 6 9 6GÕ �("D #"��4%'��æ�" O � Õd: U O(6�8  �"�RS�`JT')" O "¦%�'B" -
�
"� �"��D%(�#9)Q
Õ P)9B�D%�� 6 9 / �!9)$ %(')" - æ!" O � Õd: �#9)Q Õ P)9)�4%�� 6 9 /56 U�" O �G%(" 6 9Û���(P 8 Q O �!UB' 6!Õ %(')"@Q��?æ�"D9
Q O �!U)' <
+ R-, f bdc]b�\_f�g�� # "4% 7=8 � 7 >A@CB8 « 7�DE@CF8 8 "=%�'B" Õ P)9)�4%�� 6 9 6!Õ �¯�("D #"D�D%'��æ!" O � Õd: U O
6�8 �
 �"�R < ÅE6�O �!9 » � æ�" O %�"q� Q O �!U)' l �!9)$®�(P 8 Q O �!U)'B� l�DE@CF � �mn DE@CF : o DE@CF 	 H l�>A@CB ��mn >A@CB : o >A@CB 	 & l HBJK"� �"D%

7 @������ �6WX � l >A@CB 	 è � 7 DE@$F@������ �
	 � ����� � WX 	(	 « 7 >A@CB@�� �� ��	 � � �� � WX 	
	 :
JT')" O " 	 � ä ���=%�'B"½U O(6 Ý
"��D%(� 6 9 6GÕ %�')"¯æ!"��4% 6�O WX � /M� : ÇJ1 � % 6 %(')"¯æG� O �#� 8  �"��=� 6�O(O " �
�
U 6 9B$)�#9)Q�% 6 %(')"Læ�" O %�����"D�¦��9 n â <
� R � �+� �<! �$# R � ��� R !-[ �)^ P ^ []\��$� RLT a
> "V� O "5Q 6 �#9)QÜ% 6 � 6  ?æ�"VQ O �!U)'®U O(6�8  #"�RS��H �( #������9)Q´%(')"5Q!��æ�"D9 Q O �!U)' ��9�% 6 �
R@�! � 
U)��"��D"��¦JT�?%�'�%�')"�')"� �U 6!Õ �
R@�G # ��("DUE� O �G% 6�O � <T> ��%(')�#9 %�')"D�("½�
"�UE� O �G% 6�O �DH�%�'B" 8 �!�
�#�
� % O �M%�"�Q : JT�# # 8 "w% 6 %�"�� %��G # �U 6 �(�
� 8  �"��G�(�(��Q�9)RS"�9;%�� 6!Õ %�')"7æ�" O %�����"�� <�î ')"¯�
"�UE� O � �
% 6�O ��JT�# # ��
" O æ�"s�!� 8�6 PB9)$E� O �#"�� 8 "D%}JK"�"�9¶%(')"¯$)� 8 " O "D9�%=Q O �GU)'V�0'�P)9)N��L�#9;% 6 JT')���0'
%(')"¦Q O �!U)'@�#�¾�(U) ���% <êÅE6�O "��!�0'&U 6 �
�(� 8  #"¦�!�(�
�#Q�9)RS"�9;% 6!Õ %(')"¦æ!" O %��#�D"��K�#9�%(')"=�
"�UE� O � �
% 6�O �DH/J "½J �!9;%L% 6�� �#9B$)"�U_"�9)$B"�9;%� :�� � 6  ?æ�"½%(')"½� 6!O(O "D�(U 6 9)$)��9)Q U O(6!8  #"DR�� 6 9V%�')"
L���� g Y
[�\��%\wRTpX[ Y,\_l��w`QP�\QW�NXg�\ Y�V ^�R��_`bUTU0V���[�NmNQP
\_P `��,P�\_U0\���Y,R0g�p j k�g���Y
RTNXg��sN j Y
[�\ j NXa,q! #"%$
&' ()+*-,
.0/21�3�4�3 W�� [�\wa,\ 1�3 RAP Y,[�\5�=\_R0pQ[ Y N j Y,[�\56X\_a�Y,\87:9 3 ~

ð F



Q O �!U)'��0'iPB9)N��¾�!9)$¯%(')"�9 O "�� 6 9)�
% O P)�4%¾�¦� 6  #P�%�� 6 9 Õe6�O %�'B"KJT' 6  �"KQ O �!U)' 8�: -
Q! #P)��9)Q /
% 6 Q�"D%(')" O %�')"�� 6  #P�%�� 6 9)� Õe6�O %�')"�Q O �!U)'F�0'�P)9BNi� < 3 9 6�O $)" O % 6 $ 6 � 6 HE�! � /�!$B$)��%(� 6 9E�G 
��9 Õe6�O R��G%(� 6 9S9)"��D"��
��� O :FÕe6�O � 6  �æi�#9BQ½%�')"��
P 8 U O
6�8  �"�RS��� 6�O
O "��4%� : 'E�G�A% 6�8 "�% O �G9)� �
U 6�O %("�$ �!9)$´� 6 $)"�$´JT��%(')�#9¶%�'B"S�
"�UE� O �G% 6�O � < 3 %w%�P O 9)� 6 PB%L%�')�G%w%�')"S�#9 Õe6!O R��G%�� 6 9
% 6F8 "sUE�!�
�("D$ 6 9Ü���LU O "4%(% : �D #"�� O �#9¶%�'B"����!�
" 6GÕ %(')" ��� � !#�%$ &)()��� � U O(6�8  �"�R�H
8 P�%��?%w�#�wR½P)�0' R 6!O "��#9;æ 6  �æ!"�$¤��9¶%�')"S���!�
" 6GÕ %�'B" � ($# ����% ! ����& ! � ! U O
6�8  #"DR
�!9B$XR��!9 : 6 %�'B" O � <Aî ')���¦���T%(')" 8 �!�(���wR 6 %(��æG�G%(� 6 9 Õe6�O %(')" Õe6!O R��! ÕeO �GR�"4J 6�O N&J "
$)"4æ�"D 6 Us')" O " <ê> "�9)"D"�$s% 6 �!�(�
�#Q�9 .0~Mt#~M1�| % 6 %�')"T�("DUE� O �G% 6�O æ!" O %��#�D"��¾�#9½%(')"T� 6 P O �("
6!Õ %(')"L�! �Q 6�O �?%�')R <áô "�9B��"!H 6 P O �! �Q 6�O �?%�')R�'E�G� % 6�8 "L$)"��
�#Q�9B"�$ �#9&�
P)�0'X�½R@�!9B9)" O
%('E�G%���%T���!9V�! �� 6 � 6 U�"wJT��%('X� 6  6�O "�$�Q O �GU)')��H-"4æ�"�9X%�' 6 PBQ�'�%(')" 6�O ��Q��#9E�G /U O
6�8  #"DR
R�� : 'E��æ�" 8 "�"�9��wU O(6�8  #"�R 6 9s9 6 9 � � 6  6�O "D$sQ O �!UB')� < 3 9SQ�"D9)" O �! � " < Q < H��#9�%�'B"����!�("
6!Õ %�')"�� (�# ���+% ! ����& ! � ! U O(6!8  #"DR 	 H_�?%��#��9 6 %¦�(P0/S����"�9;%�% 6 �(��R�UB : P)�
"¯%�'B"�%}J 6� 6  6�O � Ç � Õe6!O "�9)� 6 $B�#9)Q -
��9V%�')"��
"� �"��D%("�$´�("4% / 	 �!9B$ � � Õe6�O -
9 6 %w�#95%(')"s�("D #"��4%�"D$�
"D% / 	 <+ R-, f bdc]b�\_f h�� # "4% l � ��n9: o 	 8 "��!9ëP)9)$)� O "��4%�"D$®Q O �!U)'®�!9)$¹ #"4%�� Ô : �  8 "CE9B��%�"GH-$)�#�dÝ 6 �#9;%��("4%�� <�ï � Ô Â �  Â(.0~Mt#~M1q{duivL6!Õ l �#��� Õ PB9)�D%(� 6 9��¹è n I � Ô « �  «/�� 1�<  Y�ï � Ô � �  � � 6  6�O ��9)QAJT��%('�� Ô � /M�21 �!9)$	�  � /�ÇJ1 �������! � #"D$���
 Â � Â(.0~Mt#~M1q{duiv!<

ÅE6�O ��� Ô � �  � � 6  6�O �#9)Q��¾H)%(')" .0~M141�*0|}3E~Mu_y!{duivL� � Ç � � 6  6�O �#9)Q��¤����Q!��æ�"D9 8�:
� ��� 	 � Q � � Õ � ��� 	 � � × : � � � : Ç :� 6 %�')" O JT���(" <

ÅE6�O n â & n Hê� Õ P)9)�D%(� 6 9�� è n â I � Ô « �  ���G9Û9E�G%�P O �! � :¶8 "@"q��%("�9)$B"�$Û% 6 �� Ô � �  � � 6  6!O �#9BQ 6!Õ l 8;: �("D%
%���9)Q�� ��� 	 ��� Õe6�O �! � � � n���n â#<
+ R-, f bdc]b�\_f hjg�ÅE6�O %}J 6�� � Ç � � 6  6�O �#9)Q!���  : � Z è n I /M� : Ç : � 1 JT��%�'�� Ñ  � /M� : ÇJ1 	��� Ñ Z � /M� : ÇJ1 	 ��� H)%�')" |4�iz �  « � Z �#��$B"DCE9)"D$ 8;:

� �  « � Z 	 ��� 	 �
���� �  ��� 	 � Õ �  ��� 	����� :�
Z
��� 	 � Õ �

Z
��� 	����� :� 6 %(')" O JT�#�
" <

+ R-, f bdc]b�\_f h_h \ 6 9)�(��$)" O �G9��#9)� %0�!9)�D" �mlN:&O 	 6!Õ ���("� �"��4%'��æ�" O � Õd: U O
6�8  #"DR �Ü�!9B$
�¯æ!"��D% 6�O WX � /M� : ÇJ1 � JT��%�' »X� � n@��l 	 �ó<�# "D%�� 8 "w� � � Ç � � 6  6�O ��9)Q 6GÕ l <`î ')"D9IH WX��� .0~MuB|4{#|4k�*4uEk JT��%�'��¾HBJ O �?%(%("�9 WX! �¾HE� Õ

� ��� Ò 	 � �#" X Ò � � : Õe6�O � ��� : Ç : Ë � Ç : ����� : »á�
L%$�& [�\�P�VmqCS�NQU(' � RTU0U S9\ k�P
\_l j NXa Y,[�\ k�g�lt\*)�g�\�l y R ~ \ ~ W�g�NbY VX\wYolt\+)�g�\_l } �wNXUTNXa ~

ð �



> "¶9 6 J U O(6 æi�#$)"V%(')"V��"D9;% O �G �9 6 %(� 6 9 6GÕ - J "��!N� : Q� #P)"�� 8  �" / �
"� #"D�D%��Læ!" O � Õd:
U O
6�8  �"�RS��H-��J "��!N!" O=Õe6�O R 6!Õ %(')"�Q! #P)"�� 8 �# ���% : � 6 9B��"�U�%L�!���#9;% O
6 $BP)��"D$5�#9 � � � < > "�!UBU) : %�')��� O �G%(')" O � 8 � % O �!�D%�9 6 %(� 6 9&% 6 � 6 9)� O "D%("wQ O �!UB'XU O
6�8  �"�RS�T� Õ %�" O J � O $)� <
+ R-, f bdc]b�\_f h K ï �("D #"D�D%'��æ!" O � Õd: U O(6�8  #"�R �®Q���æ!"�9 8;: ��798 : 6 UB% 	 �#� � *(2M°Mt ��v!t �E*4Â2 r t#*w�`{dkdx�� .0~Mt#~M10| � Õ %�')" O "w"4���#� %

¼ ��� 6  6�O �("D% � è � � Ô « �  « /�� 1 JT��%�' � � Ô « �  �G��� HE�!9)$
¼ �VU 6  : 9 6 R��#�! ¾%��#RS"&� 6 R�UBPB%0� 8  #" Õ P)9B�D%�� 6 9 � è � �Þ� </ K L 1 	 Y I �K� / K L 1 �

�!9B$IH Õe6�O "Dæ!" O :&» � æ�" O %�"q�&Q O �!U)' l � ��n9: o 	 �!9)$@�(P 8 Q O �!U)'B� l >A@CB :�l�DE@CF & l JT��%�'
���("DUE� O �G%�� 6 9 ���  : � :�� Z 	 6GÕ l DE@$F HBJK"7C)9)$IH Õe6�O "��!�0'5� 6  6�O �#9)Q	� è � I � Ô « �  H

¼ �
P 8 Q O �!U)')� l���� × : � 	 6!Õ l�DE@$F JT��%(' l�DE@CFZ��� × � & l���� × : � 	 & l�DE@CF����	� × � Õe6�O� �·Ç : ð�H
¼ �
P 8 Q O �!U)')� l�� � : � 	 6!Õ l�DE@CF JT�?%�' l@� � : � 	 & l�DE@CF�� � �

�
P)�0'ë%('E�G%�H Õe6!O "��!�0' � � Ç � � 6  6�O �#9)Q�
 è n I /M� : Ç : � 1 JT��%�'�
 � �� � H`J " ���G9
J O ��%�"
6 U�%������� +�� ñ�� V������ 7 @ ����� � WX � l >A@CB 	 � 6 U�%��! �#"%$ + � $ ñ �'& �êæ!�G �( ñ � � 	 : �`æG�! �� � � 	 : �`æG�! )(+* � � 	�, �

� ð 	
ô " O "GH �êæ!�G )- � � 	 Õe6!O/.Ö� / �  : � :�� Z 1 ��� 6!Õ %�')" Õe6�O R�êæG�! )- � � 	 � 6 U�%������� +�� ñ�� V��0�213� ö546�7 7 @�� - � � � �6WX � l�� . �(� l >G@CB 	 �
����� T ^�� R h5V > "�Q��?æ�"A� 6 RS"A"4�B�!RSU) #"D� 6!Õ JK"��!N� : Q� #PB"�� 8  �" U O
6�8  �"�RS��H!JT')" O " �
Õe6�O %�')"�%(�#RS" 8 "��#9BQ � JK" O "D�
% O �#�4% 6 P O �("D �æ�"D��% 6 %�'B"L���!�
"wJT'B" O " l�DE@CF � l >G@$B � l <
î ')" �(P 8 %( #"4% :½6!Õ �! � 6 JT�#9BQ¦$)� 8 " O "D9�%ê�(P 8 Q O �!U)'B� l DE@CF H l >A@CB ��9¯%�'B"A$)"DC)9)��%(� 6 9�� 8�6 æ�"
���¦$)PB"�% 6 %�"��0'B9)�#���! O "��!� 6 9)�=%('E�G% 8 "D� 6 RS"¯�D #"�� O  #�G%�" O�<Tï  � j"4�B�!RSU) #"D�¦Q�"D9)" O �! #��à�"
��9X��� % O �G�#Q�';% � Õe6�O J � O $ J � : % 6 %�'B�#�����G�(" <
Ç!< �� �"!)� $ &)()��� � ���êJ "��!N� : Q� �P)"�� 8  #" JT�?%�' �&� ð�� 6  6�O � < > "TP)�
"T%(')"T� 6  6�O
�
"D%(� � × è � / � 1�Õe6!O � ��� : Ç�<êî ')" Õ P)9)�4%�� 6 9 � �#� � � X :�8 :�9 	 � X « 8 « 9 <`î ')"
�
P 8 Q O �!U)')� l�� . : � 	 Õe6!O/.Ö� / �  : � :�� Z 1 �G9)$!� è � I � Ô « �  � O "

l@�:� × : � 	 è � l��3� ×O � Ñ  � � 	}� Õe6�O � �·Ç : ð : �!9)$
l�� � : � 	 è � l�� � � �

ð�Y



3 9 %(')�#�SJA� : H�%(')"V�(P 8)O(6 P�%��#9B" �êæG�! ß� � � 	 �0')"��0N��FJT')"D%(')" O %(')"V� 6  6�O �#9)Q �: ��"� #$B�L�&æ�" O %�"q�Ü� 6 æ�" O�6 9 l � � � �!9)$¶%�'B"��(P 8)O
6 PB%(�#9)"D� �êæG�! )( 	 � � 	 � 6 R�UBPB%�"%(')"½RS�#9)��R½P)R �
�#à�"½æ!" O %�"4�¶� 6 æ�" OL6 9 l ��� × � P)9)$B" O %�'B"�� 6 9)� % O �!�#9;%�%('E�G%w�! � 9B"��#Q!' 8_6�O ����9 � ×¦6!Õ �Üæ�" O %�"q� ��9 � Ñ D� � 	 � O "5� 6 æ�" O "�$ <�î ')" O "��!$B" O R�� :
æ!" O � Õd: %('E�G% � JT��%('&%�')"D�("7�("D%
%���9)Q�� � "DÈ�PE�G%�� 6 9 � ð 	 �������G%(�#�
C)"�$ <

ð <�� ��� �)� � ��� � � ! ! � ! �#�AJK"��!N� : Q� #PB"�� 8  �"=JT��%('�ð½� 6  6�O � 8;: ���(��R��� ß� O � O Q�P �
RS"�9;% <

F <���($# ���+% ! ���*& ! � ! �#�wJ "��!N� : Q� #PB"�� 8  �"�JT��%�' �¹� �X� 6  6�O � <&> "�P)�("S%�')"
� 6  6!O �
"D%�� � Ô è � /M� ( ñ : � ( * : � � 1 �G9)$#�  è � /�ÇH1�<�î ')"��("DR@�G9�%(�#�D� 6!Õ %(')"��
"
� 6  6!O �¯�����!� Õe6  # 6 JT� <´ï �(�
�#Q�9)��9)Q5%(')"F� 6  6�O½� -=H Õe6�O . � / �  : � :�� Z 1 Hê% 6æ!" O %��#�D"��T�#9����("DUE� O �G%�� 6 9 ���  : � :�� Z 	 RS"��G9)��%�'E�G%�%(')"Læ�" O %�"q���#��9 6 %T�#9F%�')"$ 6 R���9E�G%(�#9)Q��("4%S�!9)$ JT�# � 8 "&$ 6 R���9E�G%�"D$ 8;: �5æ!" O %("4� ÕeO
6 R .Û< \  #"�� O  : HÇ RS"��G9)�=%�')�G%�%�'B"¯æ�" O %�"q� 8 "� 6 9)Q��=% 6 %�')"½$ 6 R���9E�G%(�#9)Q��("D% <�î 'B" Õ P)9)�D%(� 6 9
� �(��R�U) : ���s�!$)$)�?%�� 6 9IH`� < " < H � � X :�8 :�9 	 � X « 8 « 9 <Û> ')"D9®UE�G�(�(��9)Q¶%�')"
��9 Õe6�O R@�G%(� 6 9�% 6 %�')"7�(P 8 U O(6�8  #"�RS��H Õe6�O �sQ���æ!"�9X� 6  6�O ��9)Q �¹è � I � Ô « �  HJK"w$)"DC)9)"

l@�:� × : � 	 è � l��3� ×G � Ñ  � /�Ç : � ( 	 1 	}�l@� � : � 	 è � l�� � Ñ  � /�Ç : � � 1 	}� �
3 9¶%(')�#�LJ � : H �êæG�! �� � � 	 �0')"��0N��7JT')"D%(')" O %�')"S�!�
�(��Q�9)RS"�9;%�� 6!Õ %�')"s� 6  6�O�� �� O "S� 6�O
O "��4% � � < " < H JT')"4%�')" O �! � êæ�" O %�����"��¯�!�(�
�#Q�9B"�$ � �¶� O "S$ 6 RS�#9E�G%("�$ 8;: �
æ!" O %�"4� ÕeO(6 R � 	 <�ï  #� 6 H �`æG�! )( 	 O "4%�P O 9)�`%�')"T�
�#à�" 6GÕ �LRS�#9)��R½P)R $ 6 R���9E�G%���9)Q
�
"D%��#9 � × P)9)$)" O %�'B"�� 6 9)�
% O �!��9;%�%('E�G%�� 6 RS"Sæ!" O %��#�D"����#9 �#� × � %��# � `9)"�"D$¤% 6
8 "�$ 6 RS�#9)�G%�"D$ � 9E�!RS"� : H/%(')"�æ�" O %�����"D�7��9 � Ñ  � � ( 	 	(	 �!9)$Ü� 6 R�"½æ!" O %��#�D"��w�#9�	� × ���!9Ü�G O "��!$ :�8 "½�!�
�(P)RS"�$V% 6&8 "¯�#95%(')"¯$ 6 R���9E�G%���9)QS�("D% � 9E�!RS"� : H-%�')"
æ!" O %��#�D"��T�#9!� Ñ �� Ç 	(	 <
3 %T���A9 6 %T')� O $&% 6 �0'B"��0N&%�')�G% � JT��%�'&%(')"��
"w�("D%
%���9)Q�� � "DÈ�PE�G%�� 6 9 � ð 	 �#�A�(�G% ����
CE"D$ <

� <T> "`JA�G9�%á% 6 R�"D9;%�� 6 97��9�U)�!�(�
�#9)QT%�'E�M% �¢8 "��
�#$)"D��%�')"ÞU O(6!8  #"DR��jQ��?æ�"�97')" O " �
R��!9 : R 6�O "½�("D #"��4%'��æ�" O � Õd: U O(6!8  #"DR��L� O "½JK"��!N� : Q� #P)"�� 8  �" < 3 9ÜUE� O %�����P) #� O
%(')�#�����A% O P)" Õe6!O %�')"LJK"��#Q!'�%("�$�æ�" O �(� 6 9)���!9)$ æG� O �#�G%�� 6 9)� 6!Õ %�'B"¯� 8_6 æ�"wRS"�9 �
%(� 6 9B"�$´U O(6�8  #"�RS� < Ú�6 %�"S%�'E�M%�H�" < Q < H !#(�! % ( � ($# ���+% ! ���*& ! � ! �#���!9¤"q� �
�GR�U) �" 6!Õ ��Q O �GU)' U O(6�8  #"�R JT')" O "¯��� 6  6�O �("D% �  6!Õ R 6!O "�%�')�!9 6 9)"w� 6  6�O����9)"�"D$)"�$ <

ð ø



���������	�
����� � � �������� ���

��� ��� � � � ��� � � ��� � � �!� � � � � � �#" � "

$�%�&('*)',+�-/.*02143 � �!� �65

$�%7&8'9)�':+;-/.902143 �<�=5

� " � �

�>������� � �	�
�� ���<��� � � ������� � �� � �
Å �#Q�P O "7ð�è é=: 9E�!RS�#�=U O(6 Q O �!RSR���9)Q 6 9  #� : " O JT�#�("D : �
"�UE� O �G%("�$�Q O �!UB' <

�IÄ�hIÄ#h OBP8R � �C!-\_[Mbdc PST
W���R��� ß� O % 6�î ')" 6!O "�R Ç Y�H�JT'B�#�0' �#� 8 �!�("D$ 6 9&% O "D"L$)"�� 6 RSU 6 �
��%(� 6 9)�DHiJK"L� 6 9)�
% O P)�4%
�¯U)� O %(�ß�! _ ß� : " O JT���("��
"�UE� O �G%�� 6 9 ¿ � � 	 JT��%(' 6 UB%(�#R��! # : �!$E�GUB%�"D$&% O �G$)" � 698 U)� O �!R �"4%�" O�� % 6 Q�PE� O �!9;%�"�"¯�!95" /S���#"D9;%�$ : 9E�!RS�#�wU O
6 Q O �!R�RS�#9BQs�! #Q 6!O ��%(')R < ô�6 JK"Dæ!" O H
Õe6�O�6 P O U)P O U 6 �
"���')" O "!HEJK"79B"�"�$�% 6s8 "�� 8  #"�% 6 $B"��! IJT�?%�' -
U O "�� 6  6�O "�$ / Q O �!U)')� <
+ R-, f bdc]b�\_f h � # "4% � 8 "L�½�
"� �"��D%���æ�" O � Õd: Q O �!UB'&U O(6!8  #"DR $)"4CE9)"D$ 8;: ��7=8;: 6 UB% 	 <î ')" U O(6�8  #"�R &)( � !,!#� %*��� ! �V%�')"D9��#� % 6 $)"4%�" O R���9)"!H Õe6�O �!9 » � æ!" O %�"4��Q O �!UB' l �
�mn=: o 	 H %}J 6 �(P 8 Q O �GU)')� l >G@CB :0l�DE@CF & l HT�!9)$ � Q��?æ�"�9 � � Ç � � 6  6�O ��9)Q � è n I/M� : Ç : � 1 H�%(')"Læ!�G #P)"

6 UB% ���� � +�� ñ�� V��0��6 7 @ ����� �6WX � l >A@CB 	 �
OQPSR \-[ RUT h)�:Xj*4k � r *�2 |+*4t#*0.4kE3T�!*414{ �q�¯3_1�~ r t#*4z ��~M1=3_t?2!u_2!1Lv!1(243Ex;|�� N �+3;3E~+|+*
kdxB2!k

� � � xB2M|LkexE*#X N�� ~��w�`{�y!kex  2!u_yS|4{?�M*4Âó�D2i.4k}~M1T�Bµ
¥ � � {#|L� *(2M°Mt �½v!t �E*(2 r t#*w�`{dkdx�� .0~Mt#~M1�|0µK2!u_y
? ��kdxE*41�*�*
��{#|4ke|¯2!u¶2!t¸vi~M14{dkdxiz kdxB2!kÞ|+~Mt �!*0|wkdxE*�3_1�~ r t#*4z &)( � !,!#� %*��� ! � ��~M1�2
v!{d�!*4uFv!1(243Ex l {duVk�{dz@* D F�H < �A@E� »ê�

�IxE*4uBµákdxE*410*={#|L2!u52!t¸vi~M1q{dkdxiz�k�~syi*0.4{�yi* �mlN:&O 	 � � {duXk�{dz@* º � D Ï �0ð�� * ��@ � A � © � ¨ ª » 	 µ��xE*41�*��
Z
� � : D : � 	 � ð � ð �  6 Q � � 	  6 Q � D 	 �

Z7[]\I\-Ã�Ä # "4%¦PB�TC O �
%��
N!"D%(�0'5%�'B" 6 æ!" O �G # ��
% O P)�4%�P O " 6GÕ %(')"7�! #Q 6!O ��%(')R <

ð I



Ç!< \ 6 R�U)P�%�"�� 6 R�"=U) ß�!9)� O "DR 8 "D$)$)��9)Q pX6!Õ l HE�!9B$&CE9)$ �'-
�
P)��%�� 8  #" / UE� O %��#�!  #� : " O JT�#�
"½�("DUE� O �M%�� 6 9 � �  : ����� : �%$ 	 Õe6�O %�')"½UB ß�!9)"¯Q O �!UB' �mlN: p 	 <Lï � 6 � O �("
�
N!"4%��0' 6!Õ %�'B"7�
P)�0' 6!8 %0�!��9)"�$ Q O �!U)' �
% O P)�4%�P O "�����$)"�UB�#�D%("�$��#9 Å ��Q�P O "7ð <

ð < KÞ: P)�
�#9)Q¢$ : 9E�!RS�#�¤U O(6 Q O �!RSR���9)Q¹%�"��0'B9)�#È�P)"D��HS�!9 6 UB%(�#R��! �� 6  #P�%�� 6 9 �#�
Õe6 P)9)$ 8�: � J "D"�U)��9)Q 6 æ�" O %(')"SQ O �!UB' ÕeO
6 R  #" Õ %L% 6�O �#Q!'�%�H �!���� # �P)�
% O �G%("�$¶�#9
Å �#Q�P O "wð < 1X6!O "w$)"D%��!�# �"�$IH�J "7$ 6 %�')" Õe6  � 6 JT�#9BQ)è
� � 	 Å-6!O �! # �U 6 �(�(� 8  #"�-
� 6  6�O ��9)Q�� /�6!Õ/�  H�CE9)$S�!9 6 UB%(�#R��! i� 6  �PB%�� 6 9 6!Õ)&)( ���

! !)� %���� ! � 6 9 l Ô � U) #PB���(P)�?%0� 8  : �0' 6 �
"�9´U O "D� 6  6�O "D$Væ�" O %�����"�� ÕeO
6 R�  	 �)� % 6�O "w%(')" 6�8 %��!�#9)"D$ 6 UB%���R@�½��9�� �  ß� O Q�" 	 %0� 8  �" 8 "D 6 9BQ��#9)Q½% 6��  <
� 8 	 Å-6!O Ë è � ð�% 6s� $ 6 è

¼ ÅE6�O �G # ÞU 6 �
�(� 8  #" - � 6  6�O ��9)Q�� /X6!Õ=� Ò Ñ  �G9)$ 6!Õ¦� Ò HêC)9)$ë�!9 6 UB%(� �
R��! E� 6  �PB%�� 6 9 6!Õ & ( � !,!#� %*��� ! � 6 9 l Ò Ñ  � U) #PB�K�
P)��%�� 8  : �0' 6 �("D9U O "�� 6  6�O "�$Fæ�" O %�����"D� ÕeO
6 R � Ò Ñ  �!�AJK"� � j�!� 6!Õê� Ò 	 <¼ Wi% 6�O "`%�'B" 6!8 %0�!��9)"�$ 6 U�%��#R�� � Õe6!O %�')"¾�(P 8 Q O �GU)' 6GÕ l JT�?%�'Læ�" O %�����"D�
ÕeO(6 R l Ô %�' O
6 P)Q�' l Ò Ñ  �!9)$ �  %�' O(6 P)Q!' � Ò 	 ��9¯�T%0� 8  �" 8 "D 6 9)Q!�#9)Q% 6�� Ò <

¼ � ÅE6�O=O "��G� 6 9)� 6GÕ �
UE�!��"�" /S���#"D9)� : H :!6 PÜR���Q�';%�9 6 J Õe6�O Q�"4%w� 8_6 PB%
%�'B"w%�� 8  �" 8 "D 6 9)Q!�#9)Q¯% 6�� Ò Ñ  < 	� � 	 Å-6!O �! # �U 6 �(�(� 8  #")- � 6  6�O ��9)Q�� /=6!Õ/�%$ H�CE9)$��!9 6 UB%(�#R��! i� 6  �PB%�� 6 9 6!Õ)&)( ���

! !)� %���� ! � 6 9 l $ � U) �P)���(PB��%0� 8  : �0' 6 �
"�9´U O "D� 6  6�O "D$Væ�" O %�����"�� ÕeO
6 R
�%$ 	 �E� % 6�O "L%�')" 6�8 %��!�#9B"�$ 6 UB%(�#R��¯�#9�� �  ß� O Q�" 	 %0� 8  #" 8 "� 6 9)Q��#9BQ¯% 6@�%$�<

� $ 	 Å-O
6 R %�')"�%0� 8  #"�U�" O %0�G�#9)��9)Q7% 6��%$ H�%�'B"=$)"D�(� O "�$ 6 UB%���R½P)R ���G9&9 6 J 8 "
Õe6 P)9)$ <

> "�� O "�9 6 J Q���æi�#9BQ Õe6�O R��! B$B"D%0�G�# #� 6!Õ %(')"T�(NG"D%��0'B"�$F�! �Q 6�O ��%�'BR��DHG%�'B" O " 8;: U O(6 æi�#9)Q
�?%���� 6!O(O "D�D%(9)"��
� < W�P)U)U 6 �(" �®����$)"DC)9)"�$ 8�: ��7=8;: 6 UB% 	 <��c R ^ëg è  ��æ!"�9��!9¯�#9)� %0�!9)�D" �mlN:&O 	 H!��9¯ #��9)"�� O %(�#RS"¾JK"A���!9�� 6 RSU)PB%(" � 6 R�"KU) ß�G9E� O"DR 8 "D$)$)��9)Q p�6!Õ l � �
"�" � Ç � �ß	 < \ 6 R�U)P�%�"���UE� O %��#�! � ß� : " O JT���("��("DUE� O �G%�� 6 9 ¿ � � 	 � �JT�� # 8 "�$B"D%�" O RS�#9)"D$  #�G%�" O 	 Õe6�O �mlN: p 	 HjP)�(��9)Q 4¾O
6 U 6 �(�?%�� 6 9 Ç ð��!9B$ %�'B"@�!�
�(P)RSU �
%(� 6 9 Ç � # W 4 	 < W�P)U)U 6 �
" ¿ � � 	 � � �  : ����� : �%$ 	 �G9)$® �"D% ±�² � �;� � ��l Ô : ����� :0l $ 	$)"D9 6 %("w%(')"w� 6�O
O "D�(U 6 9)$)��9)Q�Q O �!U)' � �0'�P)9)N�����PB% 6 PB% 8;:F¿ � � 	 <ÅE6�O "Dæ!" O : �("�U)� O �G% 6�O¦��× H)JK"wQ�"D%¦���("DUE� O �M%�� 6 9 6GÕ %(')" Õe6�O R

��� ��× �F�H < : ��× :�� ��× ���� 	 :
ð H



JT')" O " � � × �F�H < HK�!9)$ � � × �
���
H O "��
U�"D�D%(��æ�"D : HA� O "&%�')"&æ!" O %(�#�D"�� 6!Õ %�')" Q O �!U)'¹�0'�P)9)N�� 6GÕ

 6 JK" O 6�O $)" O  ß� : " O �DHw�!9)$�')�#Q�'B" O 6�O $B" O  ß� : " O �DH O "��
U�"D�D%��?æ�"D :�< KK: $)" Õ �GP) �%�H=J "
 �"D% � Ô �Ö�%$}�  � � �(P)�0' %('E�G%S%�')"X� 6�O
O "D�(U 6 9)$)��9)Q¤�
"�UE� O �G%�� 6 9)��� O " � � : � Ô :qn 	�!9B$ ��n9: �%$}�  : � 	 H O "D�(U_"��4%���æ!"� :�<½î ')"� #� : " O JT�#�
"��("�U)� O �G%(� 6 9Ü�G9)$¶%�')"��
"�UE� O �G%�� 6 9)��:� � × �F�H < : ��× :�� � × ���� 	 � O "w�# � #P)� % O �M%�"�$@�#9 Å �#Q!P O "7ð <��c R ^¢h è é "D%�" O RS�#9)"¦%�')"LæG�! #PB"

6 UB% RS � T Ô�� )U V 7 @ � WX 	 �
î ')���¯���!9 8 "@$ 6 9B" 8;: �X$ : 9E�!RS�#�SU O(6 Q O �!RSR���9)Q��!U)U O
6 �!�0'¤%('E�G%¯R@�!NG"���P)�(" 6GÕ
%(')"LJ "��!NFQ� #PB"�� 8 �� #�?% :�6GÕ �ë�!� Õe6  # 6 JT� <

> "7�
P)���D"��
�(��æ!"� : � 6 RSU)PB%�"GH Õe6�O � � Ç : ����� : � « Ç H)%(')"Læ!�G #P)"D�
� � × � � 
 � × � 	 è � 6 UB% RS����� 1 	 7 7�� �����	 � � 1 	 7 � � WX � § >A@CB× 	 � F 	

Õe6�O �G # � Ô � �  � � 6  6�O ��9)Q��/
 � × � è ��× I � Ô « �  HBJT')" O "
§ DE@CF× � 
 � × � 	 è � l���� � × �F�H < : 
 ��× � 	 �!9)$ § >A@CB× è � l ��� � × �F�H < � �

Ú�6 %�"�%('E�G%TJ "w'E��æ!"
6 UB% RS �6T Ô�� )U)V 7 @ � WX 	 ��� �T$}�  � � 
 	 :

Õe6�O %(')"@"DR�UB% : R��!U 
�è �%$}�  � � I � Ô « �  H 8 "����GP)�(" § >A@CB$ �  � l��3� �A$}�  �F�H < � �l�� n � � l �!9B$ § DE@CF$}�  � 
 	 � l � �(��9)��" § >A@CB$}�  & § DE@CF$ �  � 
 	
	 <î ')"s� 6 R�U)P�%0�G%(� 6 9 6!Õ	� � × � � 
 � × � 	 �G�L$)"DCE9B"�$¤��9 � F 	 ���!9 8 "�$ 6 9)"s��%�" O �G%(��æ!"� :!<î 6 $ 6 � 6 HE9 6 %("L%�'E�G% § DE@$F× � 
 ��× � 	 �#���
"�UE� O �G%("�$ 8�:X��× Ñ  ��9��
 � × Ñ  �F�H < : ��× Ñ  :�
 ��× Ñ  ���� 	 :
JT')" O " 


��× Ñ  �F�H < � � ��× Ñ  �F�H < �G9)$ 

� × Ñ  ����

� � � × Ñ  ���� � n&��§?DE@CF× � 
 � × � 	(	 < ô "D9)��"GH 8;: $)"DC)9)� �%(� 6 9 6!Õ JK"��!NFQ� �P)"�� 8 �# ���% : J "7'E��æ�"
� � × � � 
 � × � 	 � 6 UB% � 1 	� ñ 7  � 	� ñ�"%$ + � $ ñ

� � �`æG�! �� 1 	� ñ 7�����
� 
 ��× Ñ  � 	 : �êæ!�G #� 	� ñ � 
 � × Ñ  � 	 : �êæG�! �� 1 	� ñ 7� �

� 
 ��× Ñ  � 	
	 :� � 	
JT')" O "

�êæG�! )- � 
 ��× Ñ  � 	 ��6 UB% RS�� ���� 1 	� ñ 7 � �� 1 	 7 � 7 @�� - � � 1 	� ñ 7 � �6WX � l�� . � � § >G@$B× 	 � � Y 	
Õe6�O . �*/ 
 ��× Ñ  �F�H < : ��× Ñ  :�
 � × Ñ  ����

1�< ô " O "!H O "D���! � I%�'E�G%��
 � × � $)"D9 6 %�"D�¦%(')" � � Ç � � 6  6�O ��9)Q
� 6�O(O "��(U 6 9)$B�#9)Qw% 6 
 � × � < 3 9@UE� O %�����P) #� O H Õe6!O %(')"�$)� 8 " O "�9;%Þ�0' 6 �#�D"�� 6!Õ . H�JK"=Q!"D%¾%�')"
Õe6  � 6 JT�#9BQ <

ð +



��� �����	� ��
���������

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

��� �!�����"�	� �!���#
$�����%���
Å'&)(�*�+-, FBè î�./,0(�+-132/. l54 
 � × � : 
 ��× Ñ�6 �87:9

¼ Å�;�+ .=< 

��× Ñ�6 �F�H <?> , È */1A@B&�;�C 48D 7FE ,HGH;3IJ,	K

�êæ 1AL � 1 	� ñ 7�����
4 
 � × Ñ�6 � 7 < ;32�@ RS � � �� 1 	� ñ 7 � �� 1 	 7 � 7 � �����	� ñ � � 1 	� ñ 7 � 4 WX � § >A@CB× Ñ�6 � § >A@CB× 7

< � ��× Ñ�6 � 4 
 � × Ñ�6 � 7 : 4 ø 7
M .�,H+-,�@B./,JL�13KN@0, È *�1A@-&);�CO./;�L)P�K > KQ&)C/G	, §�>G@$B× Ñ�6 & §�>G@$B× 13C/POK-&)C�GH, �
 ��× �  �+Q,HKN@B+-&�G	@-,HPR@B;�S 4 
 � × Ñ�6 �F�H < : 
 ��× Ñ�6 � 7 < § DE@$F× Ñ�6 4 
 � × Ñ�6 � 7T9
ôU,HC/G	, > @-./, æ 13L�*/,%;!Õ �êæ 13L � 1 	� ñ 7�����

4 
 � × Ñ�6 �V7 &�KW(�& æ ,HC EYX @B./,�2/+Q, æ &);�*�KZKQ@-,H2[;GÕ@-./,W&�@-,H+B1\@B&);3C 9
¼ Å�;�+ .=<���× Ñ�6 > , È *�1\@B&);3C 48D 7FE ,	GH;�I�,HK

�`æ 13L � 	� ñ 4 
 � × Ñ�6 � 7 < ;�2�@ RS�� �� 1 	� ñ 7 7 @�� � 	� ñ � � 1 	� ñ 7 � 4 WX �\S � ��× Ñ�6^] 7< 7 @�� � 	� ñ � � 1 	� ñ 7 � 46WX �� 1 	� ñ 7 �\S � ��× Ñ�6^] 7 : : 4,I 7
M .�,H+-, WX �� 1 	� ñ 7 � /\_ : ÇJ1 � &)K`1ACa1A+ E &b@B+B1A+ X æ ,HGT@B;�+UK-*�Gc.d@-.�1A@ WX �� 1 	� ñ 7  fe
 ��× Ñ�6 � 9î�.�,Zg�+-KN@h, È */1A@B&�;�Ci1 E ; æ ,j./;3L)P/K > KQ&)C/G	,jS 4 ��× Ñ�6 : 
 ��× Ñ�6 �k7 & S � ��× Ñ�6l] & § >G@$B×1AC/P �
 ��× �  �m+-,	KQ@B+Q&)GT@B,HPR@B;�S 4 ��× Ñ�6 : 
 � × Ñ�6 �k7:9 î�./,0K-,HG	;�C/Pa, È *�1A@-&);�CR&)Kn@-+-*/,KQ&)C/G	,0@-./,o_ � Ç � GH;�L�;�+-&�C/( e
 � × Ñ�6 � 13KQK-&)(3C/KpG	;�L);�+`_�;�+UGH;�L�;�+LÇo@-;513L�L æ ,	+Q@B&�GH,	Kp&)C
��× Ñ�6 > 13C/PRK-&�C/GH,0S 4 ��× Ñ�6 : 
 ��× Ñ�6 � 7 & S � ��× Ñ�6l] 9ôU,HC/G	, > @-./, æ 13L)*/, �êæ 13L � 	� ñ 4 
 � × Ñ�6 �k7 GH13C E ,qG	;�I�2/*�@B,	P ErX 1jK-&)I�2/L�,h, æ 13L�*�1 �@-&);�Cs;GÕt@-./,LÕu*/C/G	@-&);�C 7 Õu;3+n@B./,W(�& æ ,HC æ ,	G	@-;�+ WX �� 1 	� ñ 7 9

F _



¼ Å�;�+ .=< 

��× Ñ�6 ���� > , È */1A@B&�;�C 48D 7FE ,HGH;3IJ,	K

�êæ 13L � 1 	� ñ 7� �
4 
 ��× Ñ�6 � 7 < ;�2"@ RS�� � �� 1 	� ñ 7 � �� 1 	 7 � 7 @�� � 1 	� ñ 7� � � � 1 	� ñ 7 � 4 WX �\S � 
 ��× Ñ�6 ���� ] � § >G@$B× 7

< ;�2"@ RS�� � �� 1 	� ñ 7 � �� 1 	 7 � 7 @�� � 1 	 7 � � 1 	� ñ 7 � 4 WX �\Sw× Ñ�6 7 : 4 H 7
M .�,H+-,�S 4 
 � × � : 
 � × Ñ�6 �87 è <$S 4:� � × Ñ�6 ����

: 
 ��× Ñ�6 �87 � S 4�� ��× �F�H < : 
 � × �V7T9 î�.�&)Kq(�+-132/. &)K&�L)L�*/KQ@-+B1A@-,HPW&)C¯Å'&)(�*�+-, F 9 3lCo@B./, , æ 13L)*/1A@B&�;�CZ1 E ; æ , M ,n*�K-,HPo@B.�1A@ S � 
 � × Ñ�6 ���� ] �§ >G@CB× < Sw× Ñ�6 13C/PR@B./1A@US 4 
 � × Ñ�6 ����
: 
 ��× Ñ�6 � 7 < S 4 
 ��× � : 
 � × Ñ�6 � 7T9

ôU,HC/G	, > @-./, æ 1AL)*/, �êæ 1AL � 1 	� ñ 7� �
4 
 � × Ñ�6 �k7 G 1AC E ,JG	;�IJ2�*�@B,	P[*/K-&�C/(a@-./, D F�H < �A@E�@-&)I�,q13L�(�;�+-&b@B./I Õu;�+ & ( � !,!#� %*� � ! � 9

ôU,HC/G	, > 2/L)*�(�(�&)C�(¯Õu;�+-IZ*/L�13K 4 ø 7 > 4,I 7 > 13C/P 4 H 7 &�CR, � 2/+-,	K-KQ&);�C 4 � 7 > M ,W; E @c13&�C
� � × � 4 
 � × � 7 < ;�2�@ � 1 	� ñ 7  � 	� ñ�"%$ + � $ ñ �

��� � ��× Ñ�6 � 4 
 ��× Ñ�6 �877 @�� � 	� ñ � � 1 	� ñ 7 � 4 WX �� 1 	� ñ 7 �\S � ��× Ñ�6^] 7;�2"@ RS�� �
� 1 	� ñ 7 � �� 1 	 7 7 @�� � 1 	 7 � � 1 	� ñ 7 � 4 WX �\Sw× Ñ�6 7����	�


4 + 7
î�./&�K , æ 13L)*�1\@B&);3C &)K P/;�C�,UKQ*/GHG	,HKQK-& æ ,HL X Õu;3+ 13L)L � <·Ç : 
�
�
 :� « Ç 9 K X &�C/P/*/GT@B&);3C >;�C�,0KQ,H,	KU@-.�1A@ ;32�@ RS �6T Ô�� 6 U V 7 @ 46WX 7 < � �T$}� 6 � 4 
 7

GH13C E ,qGH;3IJ2/*"@B,HPd&)Cs@-./&)K M 1 X�9��� T�� #�� ����� ��� ��� T R-è Å#;3+ g � ,HP�GH;�L�;�+-&�C/( 
 � × � > GH;�I�2/*�@-&)C/( � ��× � 4 
 � × � 7 13G	GH;�+QP/&)C/(@-;�, È *�1A@B&�;�C 4 + 7 G	;�KQ@-K`@-&)I�,
��� � 	� ñ � �mD F�H < �?@�� � 	� ñ�� �! 	� ñ �M� 	#" � 


î�./,Ug�+-KN@KÕV1AG	@B;3+ +Q, ! ,	G	@BK @B./,UGH;�KN@n;!Õ GH;�I�2/*�@-&)C/(W@B.�,p;�2�@ ; æ ,	+�13L�L 
 ��× Ñ�6 � è ��× Ñ�6 I� Ô « � 6 9 î�./, K-,	GH;�C�P7ÕV13GT@B;�+ 13+-&�K-,HK EYX @B./, , æ 13L�*�1A@-&);�C/K�;�Cq@B./, (3+B132/.�K S 4 ��× Ñ�6 : 
 � × Ñ�6 �87 >S 4 
 � × Ñ�6 � : 
 � × �V7 & S � ��× Ñ�6 %$ 4 SL× Ñ�6 7 ¶��× ] > M ./,	+-, M ,j*/KQ, 13K-KQ*/I�2�@B&�;�C F ;GÕ @B./,@-./,H;�+Q,HI 9 î�.r*/K > @-./,0+-*/C/C�&)C/(%@B&�IJ,�Õu;�+`, æ 1AL)*�1A@-&)C/( � ��× � 4 
 � × �87 Õu;�+U13L)L 
 ��× � è ��× I� Ô « � 6 &)K E ;�*/C�P/,HP EYX
� � � 	 � � � � � 	� ñ � �mD F�H < �?@�� � 	� ñ&� �! 	� ñ �G� 	#" � 


F Ç



ôU,HC/G	, > @B./,q@-;3@c13L +-*/C/C�&)C/( @B&�IJ,p;!Õt@-./,013L)(3;�+-&b@B./I?&)K E ;�*/C/P�,HP ErX ð � ����� » > M ./,H+Q,
� 4 � 7 ¡ ð L);�( 4 � 7 IJ1 �× Ó 6 ��������� $ � ��×
� « L);3( 4 D 7 IJ1 �× Ó)Ô���������� $ ;�*�@ 4 S � ��×  $ @ 	 V��× � 6l] 7

¡ ð L);�( 4 � 7 � £ � O « L);3( 4 D 7 4 £ � O� «¹ 7
< 4 ð L);3( 4 � 7 � « L);3( D

�
7 £ � O « L);�( 4 D 7 

î�./&�K */2/2 ,H+ E ;3*/C/P�&)K I�&)C/&�IJ& à ,HP�Õu;�+`� < � L�;�( 4 D 7 � ð L�;�( 4 � 7 > M .�&)Gc.�(�& æ ,HK */K @B./,G	L�13&�IJ,	P æ 13L�*/, �
Z
4 � : D : � 7 < ð � ð � L);3( 4 � 7 L);3( 4 D 7 13C/P[@-./,5G	;�C/KN@c13CY@ D Ï Õu;�+0@B./,+Q*/C/C/&�C/( @B&)I�, 9 2

3 @q+Q,HIJ13&)C/KU@B; K-1 X Õu;�+ M ./&)Gc.i2/+Q; E L�,HI�K @B.�,H+-,Z, � &)KN@BKW15KQ;�L æ &)C�(s13L)(3;�+-&b@B./I ;GÕ@-./,o2�+-; E L�,HI & ( � !,!#� %*� � ! � Õu;�+U1%(�& æ ,HCd(�+B1A2/. S&�Cd@-&)I�, DGF�H < �?@E� » 9 Kn1 � ,	+ �JI ]2/+Q,HKQ,HCY@B,	POKQ, æ ,	+B13L KQ*/Gc. 2/+-; E L),	IJK � > ./; M , æ ,H+ > @B./,%13L�(�;�+Q&�@B.�IJKU13KhKN@c1A@-,HPi@B.�,H+-,P/;ëu/~���GH;32�, M &�@-. @-./,aG	;�C/KN@B+B1A&)CY@ æ ,H+QK-&�;�C ;!Õ � 9 1 Õ @B,	C > M ,aGH13C 1AP�132�@%@B.�,HI
È */&b@B,j,H13K-&�L X�9 3lCi@B./, GH13K-, ;GÕ �)( % � % � ��� �"!#�%$ & (#��� � > 13K M ,	L)L 13Kq&�C @B./, GH13K-,;!Õ �)( % � % � � � � �)� � � � � � !�! � ! > &�@p&)K È */&b@B,oK-&)I�2/L�,0@-; .�13C/P�L),j1 - 2/+-,	GH;�L�;�+-&�C/(v/

Üè $ I /\_ : Ç : � 17Õu;�+`1 (�+B132�. S < 4 $ : o 7:9

1a;�+Q,@Õu;�+QI513L�L X > (3& æ ,	C 13C 13P�IJ&�K-K-& E L), 6 ,jG	;�L);�+Q&)C/( 
 > ;3C/, L)& � ,	Ko@B;a@B+B1AC/K
Õu;�+QI13C &)C/KN@c13C/G	, 4 S :&O 7 @B;[13C &)C�KQ@c1AC/GH, 4 Swâ :&O â 7 > K-*/Gc. @-.�1A@ 4 S :&O 7 � � Õu;3+5K-;3IJ,M &b@BC/,	K-K-&�C/( æ ,HGT@B;�+ WX M &b@B. WX� 
 &�8 4 S â :&O â 7 � � Õu;�+`K-;�I�, M &�@-C/,HKQK-&)C�( æ ,	G	@-;�+ WX â4 M &�@B.�;�*�@U13C X G	;�C/KQ@-+B13&�CY@ 7T9
Å�;�+ �)( % � % � ��� �"!)� $ &)()��� � > @-./&)K G 13C > , 9 ( 9 > E ,h13Gc./&), æ ,	P EYX @B./,¦Õu;�L)L�; M &�C/(@-+B13C/K Õu;�+-IJ1A@-&);�C è

S â < S � $ í 4 � �� 4 
 Ñ�6 4 _ 7Q7-7 ] 1AC/PO â < O í � 
 Ñ�6 4 Ç 7 � í � / � � $ í � ���	�X� 
 Ñ�6 4 _ 7 � � 4�� 7 1E� :
./,	+-, � è < 
 Ñ�6 4 /\_ : ÇJ1 7 P�,HC/;3@-,HK�@B.�,0KQ,	@U;!Õ æ ,	+Q@B&�GH,	KU@-.�1A@U13+Q,o1AL)+-,H13P X 13K-KQ&)(�C/,	P 1G	;�L);�+ 9 ô ,	+-,4Õu;�+-, > ; E KQ,H+ æ ,Z@-.�1A@p1 æ ,	+Q@-, � � � � > M ./&�Gc. &)K � EYX @B.�,ZGH;3L);�+Q&)C/( 
 �13KQK-&�(�C/,HPaC/;3@U@B; E ,0&)CR@B./, æ ,	+Q@B, � GH; æ ,	+ > & 9 , 9 > 
 4�� 7 < _ > Õu;�+-G	,HK &�@BK`C/,	&)(�. E ;�+-K`@B;E , &)C[1 æ ,	+Q@B, � GH; æ ,H+ 9 ô ,	C/GH, > @B./, KQ,	@
� 4 
 Ñ�6 4 _ 7-7 C/,H,	P/K @B; E , &�C 13C X æ ,H+Q@-, �G	; æ ,H+ 4 +Q,H2/+Q,HK-,	CY@B,HP EYX WX 7 @B./1A@TÕu*/L�g�L�L)KF@-./,0GH;�C/KN@B+-13&)CY@ WX� 
 9 î�./&)K Ý */KN@B&�g/,HK�@B./,P/,Tg�C/&b@B&);3C ;GÕqSLâ 9 3 @J&�K%GHL),H13+j@B./1A@%@B./,d2�13+-13IJ,T@B,	+ O E ,HG	;�IJ,	KJKQI51AL)L),	+ EYX @B./,Cr*/I E ,H+�;GÕ æ ,H+N@B&)G	,HK M ./&�Gc.a1A+-,q13L�+-,H13P X 1AK-K-&�(�C/,	P @B; E ,p&)C @B.�, æ ,H+N@B, � GH; æ ,	+ > & 9 , 9 >
L���]\wa,\XW�������������������� q \�`bg�PzY
[�`ZY Y
[�\_a
\ \87tRAP�Y�P `:6X\���Y
NQa! 4
"$#&%('*),+�- � R0Y
[. 40/21 W P�k���[;Y
[�`bY

 43-$�5' y  4 } ( %(6

F;ð




 Ñ�6 4 Ç 7 > 13C/Pa@-./,WCr*/I E ,H+U;!Õ æ ,H+Q@-&)G	,HK @-.�1A@ 13+Q,wÕu;3+-GH,	Pa@-; E ,o&�Cs@B./, æ ,	+Q@B, � GH; æ ,	+EYX 
 > & 9 , 9 > EYX @B./,UCr*/I E ,H+ ;!Õ æ ,H+N@B&�GH,HK &)C $ í � @B.�1A@ .�1 æ ,p1WC/,H&�(�. E ;3+ &�C 
 Ñ�6 4 _ 7T9
�O, G 1AC 132/2/L X @-./,sC/;�C � GH;�C�KQ@B+-13&)CY@j13L)(�;3+-&�@-./I @B; 4 S â :&O â 7T9 Ú ;A@B, @B./1A@ > G	L), 1A+-L X >;�*"@ 4 S â 7 ¡ ;�*"@ 4 S 7T9

ï KQ&)I�&)L�1A+ ; E K-,	+ æ 1A@-&);�C .�,HL)2�K5@B;[P�, 13L M &�@B.�� ( % � % � � � � � � � � � � � ! ! � ! 9
ôU; M , æ ,H+ > &�@`&�K`C/;3@UGHL�, 13+n@-;J*/KU./; M @-;�@-+B13C/K Õu;�+-I &)C/KN@c13C/G	,HKTÕu;�+ �)( % � % � � ($# �

� � % ! � � & ! � ! > K-*�Gc. @-.�1A@j@-./, C/;3C � G	;�C/KQ@-+B13&�CY@j2/+Q; E L),	I GH13C E , K-;�L æ ,	P &�C/KQ@-, 13P13C�P � 1A@�@-./,WKB13I�,h@B&�IJ, � @-./,h;�*�@-,H+Q2/L�13C/13+-&b@ X Cr*/I E ,H+`&)K�IJ13&�Cr@B13&)C�,HP 9 6��
����� T�� � R�� . Ç 9 Å�;�+ � ( % � % � ��� � !#�%$ &)()��� � > M ,d.�1 æ ,5� < ð >  < Ç4 K-,	, ��� 13IJ2�L),ÜÇ _ 9 Ç 7 > � < ð 4 KQ,H, �ê� 13I�2/L�, ð � 9 Ç 7 > 1AC/P D < H 4 K-,H,d@B./,+Q,HKQ*/L�@U;!Õ Kn1 � ,H+ �0I ] M ./&�Gc.aGH13C E ,013P�132"@B,HPd@B; @B.�,oG	;�C/KQ@-+B13&�CY@ GH13K-, EYX @B./,G	;�C/KQ&)P/,	+B1A@-&);�C/Kh1 E ; æ , 7 13C/P > ./,	C/GH, > @-./,�132/2/+Q;Y13Gc. &)CÜî�./,	;�+-,	I ð ø X &),	L)P/K1ACXº 4 ð-, ¨ Y ª » 7 @-&)I�,q13L�(�;�+-&b@B./I 9
ð 9�� &)I�&)L�1A+-L X > Õu;�+j@-./,R2/+-; E L),	I � ,	+-C/,	L`;!Õ @-./, �)( % � % � � � � � � � � � � � !"! � !2�+-; E L�,HI > M , G 1ACiK-,	@L�s< � :  < Ç 4 K-,	, ��� 1AIJ2/L�,@Ç _ 9 ð 7 > �i< ð 4 K-,	, ��� �1AIJ2/L�, ð � 9 ð 7 > 13C/P D < H 4 K-,H, �0I ] 1AC/PZ;�*�+tG	;�C/K-&�P/,H+-1A@B&�;�C/KjÕu;�+�@B./, GH;�C�KQ@B+-13&)CY@GH13K-, 7 > ./,	C/GH, > M ,0; E @B13&)CR1 @B&�IJ,Lº 4 ð-, ¨ �}ª » 7 1AL)(�;�+Q&�@-./I 9
F 9 ï K�13L�+-, 1AP X P�&)K-G	*/K-KQ,HPa1 E ; æ , > M ,qP/; C/;A@ � C/; M M ./,T@B./,	+�@B./, H�F�H < �A@E� »a@B&)I�,1AL)(�;�+Q&�@-./I &)C �JI ] , � @-,HC/P/K @B;�@B.�, GH;�C/KN@B+-13&)CY@ G 13KQ,`Õu;�+��)( % � % � � (�# � � % ! � � &

! � ! 9
%'&�� 	 <?>A@�	 4 -)/10]2�
16*�B6S/16�125+ <�� 2�
16 9 -���68476S/?2 	�@#@147< 	 ;�
16S+
� ./&�Gc. ;!Õ @-./,W@ M ;R132�2/+-;Y1AGc./,HK 4 2/+Q,HK-,	CY@B,HP &�C � * E K-,HGT@B&�;�C/K D 9 Ç 1AC/P D 9 ð > +-,	K-2 ,HG �@-& æ ,	L X�7 Õu;�+J@B./,i1AL)(�;�+Q&�@-./IJK�;�C L)1 X ,H+ M &)K-,	L X K-,H2/13+B1A@-,HP (�+-132/./KsKQ./;�*/L�P E ,i2/+Q, �
Õu,	+-+-,	P ÷ Å�;�+ @B.�1\@ 2/*/+Q2�;3K-, > L�,	@ *�K GH;�I�2�13+Q, @-./,�+-,	K-*/Lb@BK ; E @c13&�C/,HPj&�C½î�./,	;�+-,	IJK�Ç D13C�P ð ø 9
\ L),H13+-L X > E ;3@-.[+-,	K-*/Lb@BKj+Q,HL X ;3C @B./, # � 4 1AK-K-*�IJ2�@-&);�C 9 KF,	K-&)P�,HKZ@-.�1A@ > î�./,H; �+Q,HI Ç D +Q, È */&)+Q,HK�@B.�, , � &)KQ@-,HC/G	, ;GÕ/1�L)&�C/, 1A+ @B&�IJ, 13L�(�;�+Q&�@B.�I¢Õu;3+ E ;�*�C/P/,HPW@B+Q,H, M &)P�@-.(�+-132/./K > M ./,H+Q, 13KW&�C¶î�./,H;�+Q,HI ð ø ;�C/, C/,	,HP/K 4 E ,HKQ&)P/,	Kh@B./, M , 1 � (�L)*�, 1 E &�L)&b@ X 13K �KQ*/IJ2"@B&);3C 7 @B./,0, � &�KQ@B,	C/GH,0;!Õ 1�L�&)C/,H13+F@B&�IJ,W1AL)(�;�+Q&�@-./I Õu;3+U(3+B132/.�K M &b@B. E ;3*/C/P/,	P

L����=U0\�`ba,U0VQW��%\ �w`bg�Y
a�`bg�P j NXa,q�� R0g Y
N `]pQa,`X^�[����0� [�\_a
\ �=\ `ZY
Y,` ��[�Y
No\�` ��[�6Q\wa
Y
\�7 9 " 1�� L y ) }`;lt\wpQa
\_\�� ) 6X\wa
Y
\�7 9��5`Xg�l WO[�\wg��7\XW j NXa �7\ 9 Y
NES9\:�wNXg Y,`XR0g�\�l R0g)`XgmV NX^�Y
RTq `XU5ltNQq RTg�`bY
RTg�p P
\7YN j Y
[�\ g�NQg � �wNXg�P�Y
a�`bRTg Y �_`XP
\ 6�! ktY R0Y RTP g�NXY �wU0\�`ba � [�`bY p `XltpQ\7Y RTP g�\_\_lt\�lEY,N a
\_^�UT` �7\ 6X\_a�Y,R��w\_P
9 " 1 � L y % } 6

FJF



;�*"@B,H+Q2/L�1AC�13+-&b@ X�9 6 � î�./,o&)CY@B,	+-+-,	L�1A@-&);�Cd&)C E ,	@ M ,H,	C @-./,HKQ, 13KQK-*/I�2�@B&�;�C/KU&)K (�& æ ,HC EYX
@-./,LÕu;�L)L�; M &�C/(j; E K-,H+ æ 1A@B&�;�C > M ./&�Gc.a&�K E 13KQ,HP ;3C.4 +Q;�2�;3K-&�@-&);�C¶Ç F 9
� RLT T � � �:X�� � � r �������	�
�	��� ����4{?���(y�����~	������� ��~��������	���	���	�
���Ex;|�� N �����E~+|��
�dx�� � �dx��������
��{#| �d|�� ��{ ��� : � »!�	�"�i~��4{��dx#� �ex�� �s|+~�� �	�0| &)( � !,!#� %*� � ! � µ���x����
�	�
���Ex S {#|$�!{d�	���2�}~%�#� �ex������`{��ex&� �'���(�sy#�()0~��*�E~+|4{���{�~�� ~��¯�`{�y � + ���¶�,+����Bµ � +������
{#|-�	�.�	�"�i~��q{�� +#� � +�� �¾|+~�� �	�0| & ( � !,!#� %*� � ! � { � �m{ ��� D F�H < �A@E� »���~�� D < : YM�
/�0 � � Ã�Ä ïp2/2/L X &)C/(%@B./,o13L�(�;�+-&b@B./I?;!Õ 4 +-;�2 ;�K-&b@B&�;�CÜÇ F @-;J&�C/2/*�@`&�C/KQ@B13C/G	, 4 S :&O 7 >M , ; E @c13&�C 1 @-+-,	, P/,	GH;�I�2�;3K-&�@-&);�C ;!Õ M &�P�@B. 1A@ I�;�KN@ F ;�*�@ 4 S 7T9 î�./,	C &)( � �
!,!#� %*� � ! � GH13C E ,ZK-;3L æ ,	Pi*/K-&�C/(J@-./&)KU@B+Q,H,ZP�,HGH;3IJ2 ;�K-&b@B&�;�C EYX ;�*/+p13K-KQ*/I�2�@B&�;�C 9

2
î�./,LÕu;�L�L); M &)C/(o, 13K X GH;�+Q;�L)L)13+ X ./,	L)2/K�G	;�I�2�13+-&�C/(j@B.�,W132/2/+Q;Y13Gc. Õu+-;�I � * E KQ,HG �@-&);�C D 9 Ç 4 & 9 , 9 > î�.�,H;�+Q,HI Ç D 7 M &b@B. @-./, 132/2�+-;Y13Gc.i&�C � * E K-,HGT@B&�;�C D 9 ð 4 & 9 , 9 > î�./,H; �+Q,HI ð ø 7T9��� 0 � � � �106� � � X�� � � �����&|������() �E3T�	���q{ �q�-����~	�������·��~��2�����	���	�3�	�
����+;|�� N �����E~+|��

� +�� �

� � � +��M| �4+��#X N�� ~��w�`{�y �4+  �	�_yS|4{?���4Âó�5�#) �}~��T�Bµ
¥ � � {#|L�6�%�M°�� �7�	� ���%�������w�`{�� +��8)0~��#~���|0µ9�	�_y
? � � +������:�
��{#| �e|;� ��{ ��� : � »<�	�"�i~��q{��4+#� � +�� �S|+~�� �	�0| &)( � ! !)� %�� � ! � ��~��;�

�	�
����+�S½µÞ{ �`S {#|*�!{d�	���.�}~%�#� �4+����w�`{�� +=� �>���(�¯y#�()0~��*�E~+|4{���{�~��´~��w�`{�y � +����
�,+����Bµ � +������T{#|?�	���	�"�i~��q{��4+#� ��~�y#�()4{�y#� 4 S :&O 7 � � { �$�m{ ���¾º 4 : Y Ï � ð-�A@ �!@ � 	 � © � ¨ ª » 7 µ
�B+�������� Y 4 � : : : � 7 < ð � ø!� L);3( 4 � 7 L);3( 4 : 7 �

î�./,%, � 2 ;�C/,	Cr@-&�13LáÕV13G	@-;�+h;!Õ @B.�,%13L)(�;3+-&�@-./I &)C \ ;�+Q;�L)L)13+ X ð + > & 9 , 9 > � Y 4 � : : : � 7 >&�K +Q,HL�1\@B,HPd@B;�@B./,jG	;�+-+Q,HKQ2�;�C�P/&)C/(J, � 2 ;�C/,HCY@q;GÕ`î�./,H;3+-,HI Ç D > & 9 , 9 > � 6 4 : : � 7 &)Cd@B./,
Õu;�L�L); M &)C�( M 1 X è

� L);�( � � � 6 4 : : � 7 < � L�;�( : � � Y 4 � : : : � 7 
Å'+Q;�Im@-./&)K M ,0P/,H+Q& æ ,q@-.�1A@
L4C��=U0\�`ba,U0VQW j NXa S9NbY,[�a
\�P�k�UJY�PwW & [�\wNXa,\wq )%D `bg�l	& [�\wNXa,\wqFEHG�W a
\�P�^9\ �7Y
R�6X\wUTVXW��=\ l�N g�NbY�a,\wUTVNXg;` � �JI ���(K Y
RTq \n`bUTpXNQa
R0Y
[�q j NXaoS�NQk�g�lt\�l Y
a,\w\�� RAlmY,[;pXa�`b^�[�P_W�`Xg�l pXa�`b^�[�P � RJY,[ES�NQk�g�lt\�l NXktY>L\wa,^�UA`bg�`Xa
R0Y�VXW a,\_P
^9\ ��Y,R 6Q\wUTV 6�M P,P�k�q RTg�p�` ^�NQU0Vmg�NQq RA`bU%Y,R0q \E`bUTpXNQa
R0Y
[�q PCRAPsP�k�N �wR0\_gQY Y,N pQ\7Y `

O
P Q L `bUTpXNXa,R0Y
[�q 6 & [�\ a
\�P�k�UJY�P `ba,\ j NQa
qCk�UA`ZY
\�l j NQa U0RTg�\�`ba Y
RTq \ `bUTpXNQa
R0Y
[�q P�RTg �7\2�%\s`bU��%`�VtP ltN[�` 6X\ UTR0g�\�`ba Y,R0q \�`bUTpXNQa
R0Y
[�q P 6

F��



¼ &?Õ �Xì : > @-./,h1AL)(�;�+Q&�@-./I &�C@î�./,	;�+-,	I Ç D ;�*�@-2�,	+
Õu;�+QIJK @B.�,p+-,	K-*/Lb@F;GÕ \ ;�+-;3L �L)13+ X ð + >
¼ &?Õ � ( : > @-./,o13L)(�;3+-&�@-./I?&)C \ ;�+-;�L�L�13+ X ð + ;�*"@B2 ,H+
Õu;3+-I�K`@-./,0+-,HKQ*/L�@U;!Õ�î�./, �;3+-,HI Ç D 9

ôU; M , æ ,H+ > &�CZ;�+QP/,H+ @B;p132/2/L X \ ;3+-;�L�L�13+ X ð + > M ,nC�,H,HPj@-./,F@-./+-,	,F, � @-+B1q13KQK-*/I�2�@B&�;�C/K@-.�1A@ M ,j./1 æ , 15KQ,HL),	G	@ �Læ ,H+Q&�Õ X 2/+-; E L),	I M .�&)Gc. &�K M , 1 � L X (�L�*/, 1 E L),013C/Pa@B.�1A@ M ,GH13CaP�, 13L M &b@B.s@B./,W2/+Q; E L�,HI & ( � !,!#� %*� � ! � &)Cs@B./,q@-+-,H, M &)P�@-. 1AL)(�;�+Q&�@-./I 9
����� T�� � R�� � � &)C/G	,i@B./,i@B+Q,H, P/,	GH;�I�2�;3K-&�@-&);�C E 13K-,	P 13L�(�;�+Q&�@B.�IJKSÕu;�+ ��� � !#�%$
&)()��� � > � � � �)� � � � � � ! ! � ! > 13C/P � ($# � � % ! � � & ! � !$G 13C P/, 13L M &b@B. &)( � �
!,!#� %*� � ! � > M ,WP/,	+-& æ , è
Ç 9 Å�;�+$�)( % � % � ��� � !#�%$ &)()��� � > M ,�.�1 æ , � < : < ð M ./&�Gc. X &),HL�P/K'@-./,nKB1AIJ,+Q,HKQ*/L�@U13K`&�C ��� 13I�2/L), ð I 9 Ç 9
ð 9�� &)I�&)L�1A+-L X > Õu;�+$� ( % � % � � � � �)� � � � � � ! ! � !%@B./, ÕV1AG	@'@-.�1A@ �5< : < ð (�& æ ,HK*�K`@-./,W+-,	K-*/Lb@`; E @c1A&)C/,	Pd&�C �ê� 13I�2/L�, ð I 9 ð 9
F 9 3lC G	;�CY@B+-13KQ@j@-; ;�*/+ZGH;�C/KQ&)P/,	+B1A@-&);�C�KZ&)C �ê� 13I�2/L�, ð I 9 F > EYX #�,HI�I51 ð H M ,G	;�C/G	L)*/P/,�@B.�1\@*&)( � !,!#� %*� � ! � ($# � � % ! � � & ! � ! 4 M ./,	+-, � < D Ç :  < FEYX ��� 1AIJ2/L�, H 9 ð 7 G 13C E ,pKQ;�L æ ,HPR&)C�@B&)I�, : Y F�H < �A@E� » M &b@B. : < � 9 ïpKF@-;Z@B./,G	;�C/KN@c13CY@ � < � 4 K-,H, ��� 13I�2/L), ð � 9 F 7 M ,d+Q,HIJ13+ � @B./1A@�� Õu;�+j13L�(�;�+Q&�@B.�IJ&�G2�*/+-2 ;�K-,	K8� &�@WG 1AC E , P/+Q;�2/2 ,HP @B;��O< F EYX Õu;�L�L); M &)C/( 13+-(�*�IJ,	Cr@ è�� ,HG 1AL)L@-./,5G	;�L);3+oKQ,	@BK � 6 < /�ÇJ1s13C/P � Ô < /\_ ( ñ : _ � : _ ( * 1R1AC/P[@B./,	&)+0K-,	I513CY@-&)GHK
Õu+Q;�I ��� 13I�2/L), ð � 9 F 9 3lC/KN@B,H13PO;GÕn, æ 13L�*�1A@-&)C/( � � × � 4 
 � × � 7 &)Ci@B./,J13L�(�;�+-&b@B./I;GÕ�î�./,H;3+-,HI ð ø 4 K-,	, �`È */1A@B&�;�C + 7 Õu;�+n1AL)L 
 � × � è ��× I � Ô « � 6 > M ,h*/KQ,h;�C/L XG	;�L);3+-&)C�(�Kp;!Õ @-./,�Õu;�+-I 
 � × � è ��× I /�Ç : _ ( ñ : _ ( * 1 9 Å�;�+p, 13Gc. K-*/Gc.OGH;�L�;�+-&�C/(M , - ; æ ,	+ M +-&b@B,Q/�@-./,WK-,	@
� è < / � �¶��×Þ� 
 ��× � 4�� 7 � /\_ ( ñ : _ (+* 1p13C/P �  � � 4�� 7 è 
 � × � 4  7 <·ÇJ1

M &b@B. @-./,iGH;3L);�+5_ � > KQ&)C/G	, @B./, æ ,H+N@B&�GH,HKs&�C � 13+Q, @B.�, ;�C/,	K @B.�1A@s13+-,i1AL �+Q, 13P X P�;�IJ&�C�1A@-,HP EYX æ ,	+Q@-&)GH,	Kn&)C&��× 9 î�./&�KFI�, 13C�K @B./1A@ > &)C/KN@B,H13P ;!Õ�P�, 13L�&)C/(M &b@B. @B./,aGH;�L�;�+%K-,T@ � Ô « � 6 > M ,aG 13C +-,HKN@B+Q&)G	@J;�*/+QK-,	L æ ,	KJ@-;O@B.�, F GH;�L�;�+-K/�Ç : _ ( ñ : _ ( * 1 9
ï L)L�&)C%13L�L > \ ;�+-;�L�L�13+ X ð +p(�& æ ,HK *�K 13CSº 4 ð 6 Z £ 6�� 8 B F�� � Y � 8 ª » 7 @B&�IJ,F13L)(�;3+-&�@-./I Õu;�+
�)( % � % � � (�# � � % ! � � & ! � ! > M ./&)Gc.aK-L�&)(�.Y@BL X E , 1A@-KU@-./,�º 4 ð 6 Z ¨ Y , ª » 7 Õu+Q;�I
��� 13I�2/L),�Ç�ø 9

F D



�O,i(�& æ , 1[L�13KN@s+-,	I513+ � ;3C @-./,iK-2/13GH, GH;3C/K-*/I�2�@-&);�C ;!ÕW@-./, @ M ; P/&|8 ,	+-,	Cr@132�2/+-;Y1AGc./,HKo;!ÕAî�./,	;�+-,	I¬Ç D > 13C/P î�./,H;�+Q,HI ð ø > +Q,HK-2 ,HGT@B& æ ,HL X�9 î�.�,J@c1 E L),	KW@-.�1A@C/,	,HP @-; E , IJ13&)CY@c1A&)C/,	P &�C ;�+QP/,H+%@B;[+Q, 13L�& à ,a1 @B+-,	, M &�P�@B. E 13K-,	P 13L)(�;3+-&�@-./I ;GÕ
î�./,	;�+-,	I Ç D54 & 9 , 9 > @-./, @B1 E L�,HK GH;�+Q+-,HKQ2�;3C/P/&)C�(o@B;0@B./, E 13(�K ;!Õ @-./,U*/C/P/,	+-L X &�C/(o@-+-,H,P/,	GH;�I�2 ;�K-&b@B&);3C 7 .�1 æ ,oKQ& à , E ;�*/C/P�,HP EYX

: Z ¨ �}©�ª ��� Y Ï�Ñ�6 � 

3lC GH;�CY@-+B13KN@ > @B./,�13C�1AL X K-&�Kq;!Õ @-./,%2/+-;�;!Õ ;!ÕKî�./,H;�+Q,HI ð øs(�& æ ,	KZ13C */2�2�,	+ E ;�*/C�P;�Ci@-./, K-& à , ;!Õ @B./,j@B1 E L�,HK�Õu;�+p@-./, P X C�13I�&)G 2�+-;�(�+-13I�IJ&�C/(J@-./,H+Q,H&)C 9 î�./,%*/2/2 ,H+E ;�*/C/Pd&)K�(3& æ ,	C ErX

I51 �× Ó 6 ������� � $ � � � 	 � ¡ ���  ��� 1��07��	�*  ��� 1�
 7 

� &�C/GH, 1AL)LU;�*/+s, � 13I�2/L�,HK .�1 æ , @-./,i2/+Q;�2�,	+Q@ X @B.�1A@ : < � > &)C @-,H+QIJK ;GÕoKQ2�13G	,G	;�C/K-*�IJ2�@-&);�C > @B./,U132/2�+-;Y13Gc.�;!Õ�î�./,H;3+-,HI ð øqGHL),H13+-L X ;�*"@B2 ,H+
Õu;3+-I�K @B./,U13L�(�;�+-&b@B./I&�C�î�.�,H;�+Q,HIÊÇ D 9
� �� ��� ��� � ��� � � � � � ��� �
� &)( � 6 �?< /19 �)- /16 	 4�� 684 /16�� +
î�./&�K`K-./;�+N@`K-,	G	@B&�;�CdK � ,T@BGc./,	Kq13CR, � @-,HC/KQ&);�Ca;!Õt@-./,WIJ,T@B./;�P/K�2/+Q,HKQ,HCY@B,	P K-;sÕV13+ 9

ïpK 13L)+Q, 13P X I�,HCY@-&);�C/,	P 1GÕ @-,H+&éh,Tg�C/&b@B&);3C�Ç I > , æ ,	+ X K-,HL�,HGT@ ��æ ,	+-&�Õ X 2/+Q; E L),	I
� @-.�1A@Z13P/I�&�@-Ko1dL)&�C/, 13+W2/+Q; E L�,HI � ,	+-C/,	LF&�KoKQ;�L æ 1 E L�,%&)CO@-&)I�, ð�� � ª � » � � 6 �^9 ïpL)KQ; >@-./,Z, � &�KQ@-,HC/G	, ;!Õ 1JL�&)C/,H13+ 2�+-; E L�,HI � ,	+-C/,	L &)I�2/L�&),HKn@-./,�# � 4 9 ï K-KQ*/IJ&�C/( G	,H+Q@B13&)C
Õu*/+N@B./,	+ 2/+Q;�2�,	+Q@-&),HK ;GÕ � > M ,�.�1 æ ,UKQ,H,	CJ+Q,HK-*�L�@BK > M ./&)Gc.%&�IJ2/+Q; æ , @-./,�+-*�C/C/&)C�(h@B&)I�,;!Õ'1 K-;�L æ &)C/(�13L�(�;�+-&b@B./I$@-; ð�� � ¨ ª � » � � 6 �^9î�./,%@B,	Gc./C/& È */,	KZGH13C E ,�, � @B,	C/P/,HPO@B;s@B./,�G 1AK-, M ./,H+Q, � 13P/I�&�@BKW1R2/+Q; E L),	I
� ,H+-C�,HL';GÕ K-& à , � 4)O 7:9 � , E +-&�, ! X ;�*"@BL)&�C/,W./; M > EYX 1JKN@B+B1A&)(�.Y@(Õu;3+ M 13+-Pd(�,HC�,H+B1AL)& à 1 �@-&);�C[;GÕ ;3*/+ IJ,T@B./;�P/K > @-./,s+-*�C/C/&)C�( @B&)I�,�Õu;3+jK-;�L æ &)C/( � G 1AC E ,sK-2 ,HP */2ÛÕu+Q;�I
ð�� � � � ª �?� » � � 6 � 4 13K G 13C E ,U; E @c1A&)C/,	PJ@B+Q& æ &�1AL)L X�7 @-; ð � � £ � � ª �?� » � � 6 �^9 î�./, � , X @B;�;�L)Õu;�+@-.�1A@`2/*/+Q2�;3K-,W&)K�@B.�,0, � @B,HC�K-&);3Ca;!Õ 4 +-;�2 ;�KQ&�@B&�;�C¶Ç ð > M ./&)Gc.dC/; M E ,HG	;�IJ,	K è
/�0 � � ��� � ��� ��� ��� X � � 4 Sm< 4 $ :�� 7 : � 7 ��� � �����	� �$�	�%����+.�4+�� �*�"!	�$#���% �=���!�����qÂ& #'%��(%�����	�
� �)#	*���*,+ & #-! � +  �	��!.%/#10�� � 4�O 732 �,+����Bµ4+5*�� �4�	���4�F� � �Þ� µ � +������
�
�6#'% ��%-�����	�,�)#'�	� ���!����� & #'%��7%�����	�
� �)#	*���¿ 4 � 7 *,+ & #-! �4+  %4� )(+ �4+�� �

F ø



� 2 IJ1 ����� ² ������� �=�;¡¢� � � 4�O 7 �	��!
¥ 2 ;3*�@ 4�§ 7 ¡ £ � � ª �� «ë +5*��7�%�#)(+ �	�
����+ )(+i�#�B° § # �@± ² � �;� 2

³ *�����*M�	���0µ � +������ #'%7�	�;�	�"� *��/#�� +#� & #��4+=�q�#��� # �#� �-# ����º 4 � � 4)O 7 » 7 & + #A)(+;µ�+5*��7�
��#d�	���&��µ

¼ ���()�*%�	� #10���% & +�� � +���� 4 S :�� 7 �"!	�$#���%3�7���!� ��� & #'%�� %�����	�
� �)#	*��.*,+ & #-! � +  �	��!%/#10�� � 4)O 7 �	��!Mµ # +7% *+µ )�*��*�_� � ��%A¿ 4 � 7 À
¼ )�*��*�_� ���%$�*���	�,�)#'�	�����!� ��� & #'%�� %�����	�
� �)#	*�� *,+ & #-! � +  �4+�� � +q�#� Á � � %!� +���)�*��EÂ!�#��-#	*�� %-���/*M�	� 2

ï Ks&)C � ,	G	@B&�;�C D > @B./, 1 E ; æ ,i+Q,HK-*�L�@RG 1AC E ,i*/KQ,HP @B; K-.�; M K-&�IJ&�L�13+%+-,	K-*/Lb@BKR13K@-./;�K-,J(�& æ ,HCO&)C � * E K-,	G	@-&);�C D 9 Ç 4 K-,	,@î�./,	;�+-,	I Ç D 7 1AC/P &�C � * E K-,HGT@B&�;�C D 9 ð 4 K-,H,
î�./,	;�+-,	I ð ø 7T9 ïp(Y1A&)C > ;�C/,d*/K-,	KJ@-./,d@-+B13P�, � ;�8 2�13+B1AIJ,T@B,H+s�@-; ;�2�@-&)I�& à ,5@B./,+Q*/C/C/&�C/(p@B&�IJ, ;!Õ#@B.�,nP/&�8�,H+Q,HCY@ 132�2/+-;Y1AGc./,HK 9 î�./,nGH;3+-+-,	K-2 ;�C/P/&�C/(q+-,	K-*/Lb@BK ; E @c13&�C/,HP&�CR@-./&)K�IJ13C/C�,H+`13+Q,W@-./,LÕu;�L)L�; M &)C/( 9
OQPSR � 0 RUT � � X � � � ��� �����	�
�	��� ����/#10�� ! ����*	������� +5*��2�����	���	�?�	�
����+"% 2 N ����� * %��
� +�� �

� 2 � �"!	�$#���%-����� *	������� °����H� ��� *,+ %/#10�� � 4)O 7 µ9�	��!
¥ 2 � +������7�
�6#'% ��%��$�-# ��� : � » �	�"� *�� #�� +#� �4+�� � !#�()/#-!#��% 4 S :&O 7 � � µ # +`S #'%2��#d�	���

� *%�#� � +���� & #�� +=� �'���(� !#�()�*��*� * %/#��)#	*�� *,+ & #-! �4+�� 2
�,+����Bµ � +����(� #'% �	� �	�"� *��/#�� +#� � * !#�()/#-!#� 4 S :&O 7 � � # � �)# ���áº 4 : Y Ï_Ñ�6 � ð � ñ �
	 � © � £ � � ª � » 7 µ& +�������� 6 4 : :�� 7 < ð L);�( 4 : 7 £ ø � 2
OQPSR � 0 RUT � � X � � � ��� � %������() �E3��	���/# +�� ��� *	������� +5*��*�����	���	� �	�%����+"% 2 N ����� * %��
� +�� �

� 2 � �"!	�$#���%-����� *	������� °����H� ��� *,+ %/#10�� � 4)O 7 µ
¥ 2 � #'% & �%�M°��	�7�	� ���%������� & #�� +��8)�*��'*�� %0µ9�	��!
? 2 � +��������
�6#'% � % �	�&�	�"� *��/#�� +#� � +�� � % *��	�	��% � +�� ��� *	������� &)( � !,!#� %*� � ! � +5*��-�

��#
�	�����	�%����+%S # �.�-# ��� D F�H < �A@E� » 2
�,+����Bµ � +����(� #'% �	� �	�"� *��/#�� +#� � * !#�()/#-!#� 4 S :&O 7� � # � �)# ���áº 4 D Ï �óð � * ��@ � A � © � £ � � ª � » 7 µ& +��������

Z
4 � : D :�� 7 < ð � ð � L);�( 4 � 7 L);�( 4 D 7 2

F I



Ú ;A@B,o@-.�1A@p&)C E ;3@B.a@B./,	;�+-,	IJK &�@ M ;�*�L)P E ,jK-* / G	&),	Cr@p@B; +Q,H2/L)13GH,oGH;�C/P�&�@B&�;�C¤ÇEYX 1%IJ;�P/&bg�,HP æ ,H+-KQ&);�Cd;!Õ @B./, # � 4 è
��� 2 +5*��$� �	����� 4 S :&O 7� � �4+�� �	�
����+ S +�� % � ��� ����� & #'%���%�����	�
� �-#	*�� *,+ & #-! � + 

�	��!$%/#10�� � 4)O 732
\ L�, 13+QL X > *�K-&)C�(oKQ&)I�&)L�1A+ 13+Q(�*/I�,HCY@BK 13K &)C%@B.�,U2�+-;�;!Õ ;!Õ%#�,HI�I51 + > @-./,`, � &)KN@B,HC�GH,p;GÕ1j2/+Q; E L�,HI � ,H+QC/,HL�;GÕtKQ& à , � 4)O 7 &)I�2/L)&�,HK @B./&�KnGH;�C�P/&�@-&);�C ;3CR@-./,hKQ,	@U;!Õ 13L�L 2/+Q; E L),	I
� ,H+-C�,HL)K ��â 9
� &�� � 6� /#-)/10������
�O,og�C�&)K-.d@B./&�K KQ,HGT@B&);3C M &�@-. 1JI�;�+Q,o2/.�&)L);3K-;�2/.�&)G 1AL�; E K-,	+ æ 1A@-&);�CaGH;�C/G	,H+QC/&)C/(�@B./,M ;�+-L�P ;!Õ g
	",HP 2�1A+B13I�,	@-,H+%@B+B1AG	@c1 E &)L�&�@ X�9 � &)C�GH,R@B./,d@ X 2�&)G 1ALU+Q*/C/C/&�C/(O@-&)I�,HK M ,; E @c13&�C EYX @B./,Z132/2/+Q;Y13Gc.a;!Õ @B.�&)KU2�132 ,H+U.�1 æ ,jKQ* E L)&�C/, 1A+U,�	"2�;�C�,HCY@BKh&�Ca@-./,Z,�	�2 ; �C/,	CY@B&�1AL�2/13+Q@-K > &b@tI�&)(3.r@ E , Gc./13L)L�,HC/(�&�C/(`@B;pP�, æ ,	L);�2j1 I�;�+-, KQ@-+-*/GT@B*/+-13L"G	;�I�2/L),�	�&b@ X@-./,H;�+ X5X &),	L)P/&�C/(ZI�;�+Q,pg�C/,q(�+-13&)C�,HP KQ* E G	L�13KQK-,	KU;GÕ�Å 4¾î 9 éh*�,h@B; � Ç H ] > 1j2�13+-13I�, �@-,H+-& à ,	PaL)13C/(�*�1A(�, � ; E , X K

� � Å 4`î &|8 � 13P/I�&�@BKn1 � ,H+-C�,HL)& à 1A@-&);�C 9
î�./&�KWIJ,H13C/Kq@B.�1\@Z1sg�C/, � (�+-13&)C�,HP KQ@-+-*/GT@B*/+Q,5G 1AC E ,%; E @c1A&)C/,	P EYX ,H&b@B./,	+W+-,HL X &)C/(;�C @-./,%13K X I�2�@-;3@B&�G E ,H.�1 æ &);�+q;GÕ @B./, ,�	�2 ;�C/,	CY@B&�1AL'@B,	+-I &�C @B.�, +-*/C/C�&)C/( @-&)I�,Z;�+;�C[@-./, KQ& à ,5;!Õ�@B./, � ,H+QC/,HL�K 9 ïpKjG	;�I�2/L),�	�&b@ X GHL�1AK-K-,	K > M ,s./,HC/G	,s2/+-;32�;�KQ, è î�./&)KL�, 13P/Kn@-;�1�+Q,	g�C/,	IJ,	CY@
Å 4`î 4 � 7 è < Q � &����� ���� �J13Cd13L�(�;�+-&b@B./I @B;%P/,	GH&�P/, 4 X :&O 7 � � &)Cs@B&�IJ,� 4�O 7 � »�� : Õu;3+�K-;�I�,�� ����� 13C/P � � º 4 � 7 � ;�+
Å 4`î � 4 � 7 è <0Q � &����� ���� � 13P/I�&�@-K�1 +-,HP�*/G	@-&);�CR@B;�1 2/+-; E L),	I � ,	+-C/,	L;!Õ KQ& à , � 4�O 7 Õu;�+�KQ;�IJ, � � º 4 � 7 � 

î�./&�K`&)K-KQ*/,W&)K�P/&�K-G	*/K-KQ,HP I�;�+Q,h@B./;�+Q;�*/(�.�L X &�C � � ] 9� � ����� � ��� � ���
î�./&�Kt2/132�,	+'2/+Q,HKQ,HCY@BK C�, M > &�IJ2/+Q; æ ,HPo+-,	K-*/Lb@BKáÕu;3+ @-./, g 	�,	P 2�13+-13IJ,T@B,	+ G	;�I�2/L),�	�&b@ X;!ÕU2/L)13C�13+o(�+B1A2/. 2/+-; E L),	IJK 9 î ;iK-;�I�,s,!	�@-,HCY@ > @B./&�Kj2�132 ,H+ZG 13C E ,sK-,H,	C 1AKZ@B./,
- 2/13+B13I�,	@-,H+Q& à ,	P%GH;�I�2/L),�	"&�@ X G	;�*/CY@B,	+-2�13+N@�/W@B; M .�1A@ M 1AK P/, æ ,	L);�2 ,HP ErX KF1 � ,	+ �JI ]&�C @B.�, GH;�CY@-,!	�@s;!Õ0132�2/+-;"	"&)IJ1A@B&�;�C 13L)(3;�+-&b@B./I�K 9 �O, P/,	K-GH+Q& E , @ M ; I513&�C M 1 X K

FJH



4 C�13I�,HL X L)&)C�, 13+�2/+Q; E L�,HI � ,	+-C/,	L)Kp13C/P 2�+-; E L�,HI � KQ2�,	GH&�g/GZ132�2/+-;Y1AGc./,HK 7 @B;J13Gc./&�, æ ,@-./,jC/; æ ,	L GH;3C/GH,	2�@W;!ÕC# 1 X ,H+ M &)K-, � ,H2�13+-1A@B&�;�Cr4 +-;32�,	+Q@ X > Õu+Q;�I M ./&)Gc. 13(�13&)C > @ M ;132�2/+-;Y1AGc./,HK 4 @B+Q,H,aP/,HG	;�IJ2 ;�KQ&�@B&�;�C 13C/P E ;�*/C�P/,HP ;3*�@B,	+-2/L)13C�13+Q&�@ X�7 L), 1AP @B; B ¨ ª �13L�(�;�+Q&�@B.�IJKsÕu;�+s2/L)13C�13+ (3+B132/. 2/+Q; E L�,HI�K 4 KQ,H,´Å'&)(3*/+-, Ç¶Õu;�+R1AC ; æ ,H+ æ &�, M 7T9 ïKQL)&)(3.r@jIJ;�P/&�g/G 1A@-&);�CO;!ÕU;�*/+ 2/+Q,HK-,	CY@B,HP @B,	Gc./C/& È */,	KJGH13C E ,R*/KQ,HP @B;i,�	"@-,HC/P ;�*/++Q,HK-*�L�@BK @B;s2�13+-13I�,	@B,	+-& à ,HPi2�+-; E L�,HI�Kp@B./1A@W13P/I�&�@p1 2/+Q; E L),	I � ,H+QC/,HL ;!Õ KQ& à , � 4)O 7
4 C/;3@�C/,	GH,	K-KB1A+-&)L X L)&�C/, 1A+�� 7T9 3lCs@B.�&)KnGH13K-, > @B./,W+-*�C/C/&)C�(j@B&)I�,hGH13C E ,qKQ2�,	Pa*/2FÕu+Q;�I
ð ��� ��� ª���� » ��� 6 � @B; ð ��� £ ��� ª���� » ��� 6 � 9 ïpK 1nIJ1A@-@-,H+ ;GÕ�ÕV13GT@ > E 13KQ&)GH13L)L X 1AL)L�Å 4¾î � 2/+-; E L),HI�K@-.�1A@t13P/I�&�@ @-+-,	, M &)P"@B. E 13K-,	P 13L)(3;�+-&b@B./I�K GH13C E , .�13C/P/L�,HP ErX ;3*/+ IJ,T@B./;�P/K 9 � ,DÕu,H+@-; � + > Ç _ > F Ç > F�ð ] Õu;�+`1 L)&�KQ@�;GÕ K-*�Gc. 2/+Q; E L),	IJK 9

Å�*�@B*�+-,W+-,	K-, 1A+-Gc.a@-;�2/&�GHK�+B1A&)K-,	P EYX ;3*/+ M ;�+ � &)C�GHL)*�P/,
¼ @-; Õu*/+Q@-./,H+s&�IJ2�+-; æ , @-./, 4 - ,!	"2�;3C/,HCY@B&)13L / 7 GH;�C�KQ@c1ACr@-K > , 9 ( 9 > EYX 1¤Õu*/+Q@-./,H++Q,	g�C�,HPa13C/PdIJ;�+Q,qK-;�2�./&)KN@B&)GH1A@B,	P - L�1 X ,	+`P/,HG	;�IJ2 ;�KQ&�@B&�;�C @B+Q,H,Q/ �
¼ @-;J&�C æ ,HKN@B&�(Y1A@B,o13C/Pa,!	�@B,	C/P @-./,Z1 æ 13&�L�1 E &�L)&b@ X ;GÕ L)&�C/, 1A+U2�+-; E L�,HI � ,H+QC/,HL�K¦Õu;�+1AL)L � &�C/P/K`;!Õt2/L�13C/13+�(�+B1A2/.R2/+-; E L),HI�K �
¼ @-;ig�C/P ;�*�@�&)C 1iK X KQ@-,HIJ1A@B&�G > IJ,T@B./;�P/;�L�;�(�&)GH13L M 1 X M ./&�Gc. 2/L)13C�13+ (3+B132/.2�+-; E L�,HI�KnP/;�C/;3@�g/@U&�Cd;3*/+�K-,T@-@B&�C/(J13C/P M . X �
¼ @-;`2/+-; æ &)P/, &�IJ2�L),HI�,HCY@B1A@B&�;�C/K ;GÕ�;�*�+ 132/2/+Q;Y13Gc. 4 M ./,	+-, M ,`ÕV1 æ ;�+�@-./, @B+-,	, P/, �G	;�I�2�;�KQ&�@-&);�Cs1A2/2/+-;�13Gc. &�CdG	;�I�2�13+-&�K-;�C M &b@B.R@B./, E ;3*/C/P/,	P ;�*�@-,H+Q2/L�13C/13+-&b@ X1A2/2/+-;�13Gc. P/*/, @-;[@B./,i(�+Q, 1A@-,H+s,	L),H(�13C/GH, > G	L),H13+-C/,	K-K > 13C/P *�C/& æ ,H+-K-13L)&b@ X ;GÕ@-./, g/+-KQ@ 7 1AGHGH;3IJ2�1AC/&),	P EYX KQ;�*/C/P5,!	"2�,	+-&�IJ,	Cr@B13L#KQ@-*/P/&),	K > @B.r*/KF@B1 � &)C/(0&)CY@B;1AGHGH;3*/CY@F@B./1A@�13L�L�;�*/+F13C�13L X KQ&)K &)K M ;3+-KQ@nG 13KQ,h13C/P5;!Õ @B,	C ; æ ,H+QL X 2 ,HK-KQ&)I�&)KN@B&)G 9
Å'&�C�13L)L X > 1 IJ;�+Q,i(�,HC�,H+B1AL È *�,HKQ@-&);�C &)K M ./,T@B./,	+d@-./,H+Q, 1A+-, ;3@B.�,H+ - 2/+Q; E L),	IG	L�13KQK-,HK_/5@B./1A@q13L�L); M Õu;�+ B ¨ ª g 	�,	P 2�13+B1AIJ,T@B,H+ 13L�(�;�+-&b@B./I�K 9 \ 1A&'13C�P
	3*/,HP�,HK � Ç ð ]13P�P/+-,	K-K-,	P @B./&�KZ&)KQK-*/, 13C/P[G	L�13&�IJ,	PO@B./1A@¯Õu;�+Z1 L)&�KQ@o;!Õ�2�1A+B13I�,	@-,H+-& à ,	P[2/+-; E L),	IJK4 , 9 ( 9 > � � � !#�%$ &)()��� � ;�Cs(�,HC�,H+B1AL (�+B1A2/./K 7 B��� ª�� � 13L�(�;�+Q&�@B.�IJK 13+Q,q&)I�2�;�KQK-& E L),U*/C �L�,HK-K�Å 4`î < � � Ç ] 9 ô ; M , æ ,H+ > æ ,	+ X +-,	GH,	Cr@-L X > 1 ! 1 M M 13KdP/,	@-,HGT@B,HP &)C @B./,	&)+2/+Q;";GÕ � Ç I ] 9

� � � ��� � � R � ! RUT R � � � Ä � ,��!P L)& � , @B; I�,HCY@B&�;�C[@B./1A@%2�13+N@BK ;!ÕU@B./&�K M ;3+ � M ,H+Q,P/&�K-G	*/K-KQ,HP 1A@5@-./,ag/+-KQ@ &)CY@B,	+-C�1A@-&);�C/13L � ;�+ � K-./;�2 ;3C 4'13+-13I�,	@B,	+-& à ,HP \ ;�IJ2�L),!	 �&b@ X 4 ;3+-(Y13C�& à ,	P EYX 1a& � , Å�,HL)L�; M K 13C/P�� ,HC � 1\@B,HKQ. � 13IJ13C 7 &�C \ ./,HC�C�13& > 3lC/P/&)1 >éh,	GH,HI E ,	+ Im� + > ð _3_�_ 9

F +



� ��� � � � ��� �1�
� Ç ] 	

9 ïpL E ,	+ > ô 9 # 9 K ;"P/L)13,HC�P/,H+ > ô 9 Å�,H+QC�13* > 13C�P � 9 Ú &),	P/,H+QIJ,	&),	+ 9 Å'& 	",HP2�1A+B13I�,	@-,H+ 13L)(3;�+-&b@B./I�K�Õu;�+ 2/L)13C�13+�P�;�IJ&�C�1A@-&)C/(nKQ,	@'13C/P0+-,	L�1A@-,HP02/+-; E L),HI�K 9 3lC
� � *�) 2�� � + N )%�	��!�# ��� � #'�	��� *���° %(+ *(� *����*�"� *�� #�� +#� �,+���*���� N �	� � > æ ;�L)*�IJ,
Ç H D ÇW;!ÕCX�
� N > 2�13(�,	K + It� Ç�Ç _ > ð _3_�_ 9

� ð ] 	
9 ïpL E ,	+ > ô 9 # 9 K ;"P/L)13,HC�P/,H+ > ô 9 Å�,H+QC�13* > 13C�P � 9 Ú &),	P/,H+QIJ,	&),	+ 9 Å'& 	",HP2�1A+B13I�,	@-,H+013L)(3;�+-&b@B./I�K¦Õu;�+q2�L�13C�1A+qP/;�I�&)C�1A@-&)C/(5K-,	@o13C�PO+Q,HL�1\@B,HP 2/+Q; E L�,HI�K 9
î ,HGc./C�&)G 1AL � ,H2 ;�+Q@���� � \ � � ð _�_3_ � ð H > �`@B+Q,HGc.Y@��UC/& æ ,H+-KQ&�@ X > ð _�_3_ 9 ï GHGH,	2�@B,	P� ;�+�2�* E L)&�G 1A@-&);�Cs&�C��*�"� *��/#�� +#�$#A)%� 9

� F ] 	
9 ïpL E ,H+ > ô 9�� 13C > 1 9�� ,HL)L�; M K > ô 9�� ,	+-C�1A* > � 9�� &),	P/,H+QIJ,	&),H+ > �F9 � ;�K-13IJ;3C/P >13C�P�� 9 � @-,H(�, 9 � ,Tg�C/,HPdK-,H13+-Gc.R@B+Q,H,h@-,HGc./C/&��r*/,HK � ;�+F@-./,W2/L�13C/13+FP/;3IJ&�C�1A@B&�C/(KQ,	@j2�+-; E L�,HI 9 3lC � ��*�) 2���� � +���� ����H��� �)#	*����	� N � �*� * %/# �#� *��"! � � +���� � �-#A)%�	�
M *#� ��!�� �-#	*�� % *,+$� *��*�%� ���� N )/#A��� )(�&! M'� N � 
 
 � >)( ;�L)*/I�,+*�,.-0/ ; � X�
�� N >2�1A(�,HK1,0,0,32%,4*0* 9�� 2/+Q&)C/(�,	+65 � ,H+-L)13( > *3_�_�, 9

7 � ] 	
998 L E ,H+ >;: 9<� ,H+-C/13* > 13C�P � 9<� &),	P/,H+QIJ,	&),	+ 9 q+B132�.iK-,H2/13+B1A@-;�+-K>=p1 2/13+B13I�5,T@B,H+Q&@?	,HP ( &�, M 9'A C � � *�) 2B� � +��*���C���	�%��� ����H��� �)#	*����	�D� *��*�%� �-# �#���	��!E� *���F

�3# ��� � *�� #A)�%G� *��5+ ������� )(�H�BI	�BI	I�
 � 
 
 � >�( ;�L)*�IJ,J*�, _ H ; � X�
�� N > 2/13(�,HK-�, H 2�-K*0L 9 � 2/+-&�C/(�,	+65 � ,	+-L)13( > *A_�_�, 9NM ;�C�( ( ,H+-KQ&);�C 1 ( 13&�L�1 E L),i13K�Ot,	Gc./C/&�G 13L
� ,H2 ;�+Q@�� ��A 5P*3_�_�,>5 H > � &)L�./,HL�I+5 � Gc./&�G � 1A+-P�5 A C/KQ@-&�@B*"@ �3Q*/+ A C � ;�+QI51A@-& � > � C�& ( ,	+65KQ&�@ Q1\@RO Q* E &)C/(3,HC 4 q,H+QI513C X�7T9

7 D ] 	
9�8 L E ,	+ > 	 9 q+B1AIJI > 13C/P � 9S� &�,HP/,	+-I�,H&�,H+ 9T� 13KQ@-,H+0,!	�13G	@j13L)(3;�+-&b@B./I�K � ;�+.�1A+-Pi2/+Q; E L),	IJK>= 8 2�13+B1AIJ,T@B,H+Q&@?	,HP 2 ;�&)CY@p; � ( &�, M 9U #'%�)���� ���!&� �4+���� � �-#A)�% >*0* +�=V-W2�*0L > *3_�_�, 9

7 / ] �09B8 L);3C >YX 9RZj9 � , X IJ;3*/+ > 13C/P � 9 O�./;�IJ13K 9[8 KQ,H2�1A+B1A@-;�+ @B./,	;�+-,	I � ;�+(�+-132/./K M &b@B.%13C ,�	"GHL)*�P/,HP�IJ&�C/;�+t13C/P%&�@-K 132/2�L)&)GH1A@B&�;�C/K 9�A C � � *�) 29�K� ��!���\!
N ���*� * %/# � � *��
�4+�� �,+���*���� *,+�� *��*�%� �-# �#� N �]I	� � ^ 
 > 2/13(�,HK_*�+0-W2�*�+ + > ,,+�+�_ 9

7 L ]&`
9 ��9

` 1 � ,H+ 9a8 2/2/+Q; 	"&�I51A@-&);�C 13L�(�;�+Q&�@B.�IJK � ;3+ � X 5 GH;�I�2/L�,	@B,%2/+Q; E L�,HI�Ko;�C2/L)13C�13+Z(�+B132�./K 9cbCd �#�����	� d + � +��e�7%�% d )/#'� �-# d � + d �E� d �*�%� �-# �#�f!&�#)(+ # � ��� � >g , 4 , 7 =�, D -42%,Wh�_ > ,Wi0i g 9
7 h ] � 9

` 13+65kj ,H.r*/P�1a13C/P ��9Sl ( ,HC 9�8 L�;"GH13Lm5 +B1A@-&);J@-./,H;3+-,HI � ;�+0132�2/+-;"	"&)IJ1A@B&�C/(@-./, M ,	&)(�.Y@B,	P ( ,H+Q@-,!	OGH; ( ,H+02/+-; E L),HI 9 �*�����	� % d + U #'%�)�� 2 ! � � + 2 > * D =V*0LW2 g / >,Winh D 9
g _



7 i ] : 9�M 9
` ;�P/L�1A,HC/P/,	+ 9 ZpX C�13I�&)G 2/+-;�(3+B13I�IJ&�C/( ;3C (�+B132�./K ; � E ;3*/C/P/,	P@-+-,H, M &)P�@-. 9�A C��9� d ) 2���� �4+��H� � ���H��� �-# d ���	�'� d � � d�� � # � � d �E� � � d � � �A�	��
,�	�CF

�n�����#��% �	��!��6� d �	�
�	���$# �#� � ���
�� � ��� ><( ;�L)*�IJ,�-�,4LJ; � 
�
���� > 2�13(�,	K�, _ D 2,0,.h 9 � 2/+Q&)C/(3,H+65 � ,H+QL�13( > ,Wi0h0h 9
7 , _ ] : 9_M 9

` ;�P/L�13,	C/P/,	+ 9 O +-,	, M &)P"@B.)= 8 L)(�;�+Q&�@-./IJ&�GZ@B,	Gc./C/&���*�,HK 13C�P +-,	K-*/Lb@BK 9�A C
�9� d ) 2��K� ��! !&� �4+���� � �-#A)%�	��� d � ��!�� �-# d � % d +a� d �*�%� � �����,)/#A��� )(� !��'��� � ^ � >( ;�L)*/I�,�,4*ni D ; � 
�
��� > 2�13(�,	K&,.i42�-0/ 9�� 2/+Q&)C/(�,	+65 � ,H+-L)13( > ,Wi0iKL 9

7 ,0, ] : 9�M 9
` ;�P/L)13,HC/P�,H+ 9 8 2�13+Q@-&�13L��K5^13+ E ;�+Q,	@-*/I ; � (�+B132�./K M &b@B. E ;3*/C/P/,	P@-+-,H, M &)P�@-. 9 �,+�� d ��� �)#A)%�	� � d �*�%� ������,)/#A��� )(� > *3_0i�=m, 2 g D > ,Wini0h 9

7 ,4* ] M 9�� 13&�13C/P Zj9
	3*/,HP/,	K 9�� * E ,!	"2�;3C/,HCY@B&)13Lr2�13+-13IJ,T@B,	+-&@?	,HPo13L)(3;�+-&b@B./I�K�GH;�L�L�132�K-,@-./, �c5l./&�,H+B1A+-Gc. X�9 A C��9� d ) 2\� � �4+T�H� � ���H��� �-# d ���	� � d � � d�� � # � � d � � � � d � � �A�	�


,�	�#�n�����#��%��	��!��9� d �	�
�	���$# �#�$� ���
�� � 
 � >\( ;3L)*/I�,e*3_KLn/R; � 
�
��� > 2/13(�,HK*0L -42�*nh g 9�� 2/+Q&)C/(3,H+65 � ,H+QL�13( > *3_�_�, 9
7 ,W- ] 	

9�� ./,	C > Ac9�� 13C	� > 13C/P � 9
	3&)1 9

� ,	+Q@B,�	 GH; ( ,	+ = � */+Q@-./,H+q; E K-,	+ ( 1A@B&�;�C/KW13C�P� */+N@B./,	+ &)I�2/+-; ( ,	IJ,	CY@BK 9KA C �9� d ) 2��!� �4+ � d �#" %(+ d � d �%$ �
����+ F �,+�� d ��� �)#A)R� d �CF
)(�����%(# � � d �*�%� ���� �,)/#A��� )(�J�&$ � ^K^ >S( ;�L)*/I�, ,W/0/ D ; � 
�
���� > 2�13(3,HK�-�,W-42-K* g 9 � 2/+Q&)C/(3,H+65 � ,H+QL�13( > ,Wi0i0i 9

7 , g ] �09�� ./& E 1 > O 9;� &)K-.�&@?H, � & > ��9<8pE , > 13C/PEO 9�' ?H1 M 1 9�8 L)&)C�, 13+p13L)(�;3+-&�@-./I � ;�+,	I E ,	P/P/&�C/( 2/L�13C/13+ (�+-132/./KR*/KQ&)C/( X)( 5 @B+Q,H,	K 9 bCd �#�����	� d +H� d �*�%� � ���&�	��!
� � % � ���*�,)/#A��� )(��% > -�_�= D g 2�L / > ,Winh D 9

7 , D ] : 9_�09_Z �Q&�P	�Q, ( 13C�P ��9
� ,HC � 1A@-,HK-13C 9 � ,HP�*/GH,	P GH;�C/KN@c13CY@-K � ;�+0K-&)I�2/L�,�G X GHL),(�+-132/.dK-,	2�13+B1\@B&);3C 9 �3) �A�����5+ d �H� � �-#A)%� > - g = *n-�, 2�* g - > ,Wi0i0L 9

7 ,W/ ] � 9,+ 9�Z ; M C�, X 13C/P%- 9 � 9�� ,HL�L); M K 9 � �	�
�	��� � ��� #10�� ! � d �*�����/.6#�� � 9 � 2/+Q&)C/(�,	+65
� ,	+-L�1A( > ,Wi0ini 9

7 ,4L ] � 90+ 9YZ ; M C�, X > - 9 � 9�� ,	L)L�; M K > � 9�� &�,HP/,	+-I�,H&),	+ > 13C/P X 9 � ;�K-KQI51AC/&�@-. 9
X 13+B13I�,	@-,H+Q&@?H,	P[GH;3IJ2/L�,!	"&�@ X39�Z 13(�KN@B*/.�Lm5 � ,HI�&)C�13+P5 � ,H2 ;�+Q@ � ; 9 -�,W/ > 8 *�(�*/KQ@*3_3_�, 9

7 ,Wh ] � 9,+ 9�Z ; M C�, X > - 9 � 9�� ,	L)L�; M K > 1AC/P � 9 � @B,	(�, 9 X 1A+B13I�,	@-,H+-&�?H,	P GH;�I�2/L�,!	"&�@ X =8 � +B13I�, M ;�+ � � ;�+WK X KQ@-,HIJ1A@B&�G 13L�L X GH;�C � +-;�CY@B&�C/(dGH;�I�2/*�@B1A@B&�;�C�13Lt&)CY@B+-13G	@B1 E &)L 5&b@ X�9)U � !�������,��� #A��% # � U #'%�)���� ��'!&� �4+���� � �-#A)�%*�	��! �,+�� d ��� �)#A)%�	�)� d �*�%� ����
�,)/#A��� )(� > g i�= g i42�i0i > ,Wi0i0i 9

g ,



7 ,Wi ] Zj9 � 9 : ;�Gc. E 13*/I > ,	P/&�@-;�+ 9 �6����� d .6# � � �)# d ���	�"� d � #��4+#� % + d � 
 ��FA+��	� ! ��� d � F
����� % 9 ` ;3KQ@B;3C > - 8 = X � � X * E L)&�K-./&�C/( � ;�I�2�13C X > ,.i0iKL 9

7 *3_ ] 8o9� 13C/, ( K � X�9 � &)C/P/&�C/( 13L)LWI�&)C/&�Ij*/I�5lKQ&@?H, K-,H2/13+B1A@-&)C/( ( ,	+Q@B,�	 KQ,	@BK &)C 1(�+-132/. 9 
�� � & d � " % > * -�= D -0-42 D g , > ,Wini0- 9
7 *�, ] O 9 � L); � K 9 �����(� & #-! �4+ � � d �*�%� �A� �-# d � % �	��!1�6����� d .6# � � �)# d � % >K( ;3L)*/I�, h g *W; �


�
��� 9 � 2/+-&�C/(�,H+P5 � ,	+-L�1A( > ,.i0i g 9
7 *0* ] 	

9 ( 9 M ,	,H* M ,HC 9�+ +B132/.J13L�(�;�+-&b@B./I�K 9CA C��$�	��!�� dWd " d + �,+�� d ��� �-#A)%�	��� d �*�%� ����
�,)/#A��� )(�#��� d � 2 � � �*�"� d � #�� +#� %3�	��!$� d �*�����/.6#�� � > 2�13(�,	K D * D 2�/0-�, 9K� ;3+Q@B. : ;3Lm5L)13C/P > ,.i0i�_ 9

7 *n- ] � 9
	

9 M &)2�@-;�Cd13C/P � 9 l�9 O'1A+ �-13C 9D8 K-,	2�13+-1A@B;�+�@-./,H;�+Q,HI � ;�+�2�L�13C�1A+�(�+B132�./K 9
��� ��! bCd � �H���	� d +��6����� #A� !+! � � +���� � �-#A)�% > -0/ 4 * 7 =m,4L0LW2 ,Wh0i > ,WiKLni 9

7 * g ] � 9
	

9<M &)2"@B;�Ca13C/P � 9%l�9 Ot13+ �-13C 9'8 2/2/L)&�G 1A@-&);�C�KU; � 1J2�L�13C�1A+UKQ,H2�1A+B1A@-;�+ @-./, 5;�+Q,HI 9 ��� � ! bCd �#�H���	� d �H� d �*�%� �-# �#� > i 4 - 7 = /�, D 2�/K*0L > ,Wi0h�_ 9
7 * D ] - 9 - 13.�1 �-1ACO1AC/P �

9 � 13IJ13C 9 X 13+-13I�,	@B,	+-&�?H&)C�(s1 E ; ( , (�*�13+-13CY@B,	,HP ( 1AL)*/,	K =
- 1 	 � 1A@ 13C/P�- 1 	 � *�@ 9RbCd � �H���	� d +��*�"� d � #�� +#� % > -�,0= -0- D 2�- D g > ,Wi0ini 9

7 *n/ ] � 9 -a,H.�L)./;�+QC 1AC/P ��9�� Q13./,	+ 9 
�� U � � �*�6��� ��+ d �H� d +a� d � �3# ��� � d � #'�	� �	��!
$ � d ��� �'� #A) � d �*�%� �-# �#� 9%� 13I E +Q&)P/(�,e� C�& ( ,	+-KQ&�@ X X +-,HKQK > � 1AI E +-&�P/(�, > l C/( 5L)13C/P > ,.i0i0i 9

7 *0L ] + 9 M 9�� ,	IJ./13*/K-,	+n13C�P 	
9 M 9�l�9 O +-;A@-@B,	+ 9

� ,	+Q@B,�	 2/13G � &)C/( ='KQ@B+Q*/G	@-*/+B1AL�2/+Q;�2�5,	+Q@B&�,HKU13C/Pa13L�(�;�+-&b@B./I�K 9 !&� �4+���� � �-#A)%�	� �9� d �	�
�	���$# �#� > h�= * -K*W2�* g h > ,Wi0L D 9
7 *nh ] � 9�� &),	P/,H+QIJ,	&),H+J13C/P X 9 � ;�KQK-IJ13C/&�@-. 9 � 2/2 ,H+ E ;�*�C/P/K � ;�+ � ,H+N@B,!	 � ; ( ,	+� */+N@B./,	+Z&�IJ2/+Q; ( ,HP 9$A C �9� d ) 2�� � �4+ � ���*� d %/# � � d � �,+�� d ��� �-#A)%�	�S�7%���() ��% d +� d �*�%� � ���%�,)/#A��� )(�%� � ���� � ^K^ >�( ;�L)*/I�,", D /0- ; � 
�
��� > 2�1A(�,HK D /�, 2 D LA_ 9

� 2�+-&)C�(�,H+P5 � ,H+QL�13( > ,Wi0ini 9
7 *ni ] �

9 O 9 X 1AK-Gc./;�K 9H8 K-*/+ ( , X ; � 132/2/+Q; 	"&�I51A@-,HL X ;32�@B&�I513L K-;3L)*�@-&);�C/K0@B; K-;3IJ,G	; ( ,H+Q&)C/(i1AC/P[2�13G � &�C/( 2/+Q; E L),	IJK 9 ��\! � d �*�%� �)# �#��� �#���	� � % > *ni 4 * 7 =m,4L�, 2*3_ni > ,Wi0i0L 9
7 -�_ ] �09 � ; E ,	+Q@BKQ;�C > Zj9 X 9 � 1AC/P/,H+QK >SX 9� , X I�;�*/+ > 1AC/P � 9 O�.�;�I51AK 9�l	� G	&),HCY@-L X� ;�*�+65lG	;�L);3+-&)C�(p2/L)13C�13+t(�+B132�./K 9 A C��9� d ) 2%� � �4+���\! � ���*� d %/# � � d � �4+�� �,+�� Fd ��� d + � d �*�%� �-# �#��� �]I	� � ^ � > 2/13(�,HK D L , 2 D L D > ,Wi0in/ 9

g *



7 -�, ] 	
9 8o9 O ,HL�L), 9�� ;�I�2/L),�	"&�@ X ; � P/;�I�&)C�1A@-&);�C 5 @ X 2�,`2/+Q; E L�,HI�Kn&)C (3+B132/.�K 9 
 d � !�#A)bCd �#�����	� d + � d �*� 2 > ,0=m, D LW2%,WL�, > ,.i0i g 9

7 -K* ] 	
9'8o9 O ,HL�L),i13C�P 8Z9 X +-;3K � */+-; M K � & 9 X +B1AG	@B&�G 13Lp13L)(3;�+-&b@B./I�KJ;3C 2�13+Q@-&�13L� 5@-+-,H,	K M &�@B. 1AC 132/2/L�&)G 1\@B&);3CO@B; P/;3IJ&�C�1A@B&�;�C�5 L)& � , 2/+-; E L),	IJK 9JA CG�*�"� d � #�� +#� %

�	��! U � �A� � �'�3� ) � � ����%#� �9� d ) 2�� � !G�	� U � � ^ � >%( ;�L)*�IJ,L3_0i5; � 
�
��� > 2/13(�,HK/�, _42�/K*�, 9�� 2/+Q&)C/(3,H+65 � ,H+QL�13( > ,Wi0i0- 9
7 -0- ] - 9 j 13C/C�1 � 1 � &�Kq13C/P �F9 + 1 ( +-&�L 91l P/(�, P/;3IJ&�C�1A@B&�C/(5KQ,	@-K0&�C (�+-132/./K 9 ��� � !bCd �#�����	� d �a�6����� #A� !+!&� �4+���� � �-#A)�% > -0h 4 - 7 =V-0/ g 2�-KL0* > ,Wi0h3_ 9

g -

ftpmail@ftp.eccc.uni-trier.de, subject ’help eccc’
ftp://ftp.eccc.uni-trier.de/pub/eccc
http://www.eccc.uni-trier.de/eccc
ECCC
 ISSN 1433-8092



