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

�
 "!$#"%'&�(
)+*� -,. "/ �
 "01 2!3*546%'&�7� "798$*54:!; "7=<?>

@BA.CD(
/:01 ;E3#-7��.#"%B#" 2*?FG&9HI#-73<5#-*
J;K+LNM  2*5*�O1�.P$ ;ERQ�83 27TS;P$%'#UQ�H�(WV K3X-Y+L

Z�[]\_^"`"a�b;^

ced]fGghd]i_jlkmdBnof�pqf�ghi_d�r"fGstfGu+f�vwd]x�y{z}|"vhswxm~�d'gRswgtf�n2vtfmzt�
swj�x_n"v��2���"dBgwdId�fmzw��swgtfGn"vtf_z�shjlxmn�z�x_n"vhjlvwshv�x�y�z�|"vhswxm~
dBg���jqr$�
swgtf�n2vtfmz}shjlxmn�shjl~�d_�?fGn+r�sh�"d�jlshd'~�v3u;xm|2im�-s3jln�sh�"d�swgtf�n2vtfmzt�
swj�x_n3��cedIjln�swghx"r-|+z}d�sw�"d��2ghxmu2p�d'~�x�yR~
j�n2j�n2i�vwd��_|"dBn-shjqf�p
�+fGshswdBghn"v�x�k_dBg]vw|+zw��r"f�s�f�u+fGvhdBv5�]ced��"gwdBvhd'n�s�sw�"ghdBd�fGplimx��
gwj�sw�"~�v�shx�vhxmplk_d�sh�2j�v��"gwxmu"pldB~��{fGn+redB~
�"jlghjqzBfGp�pl��d'kmf�pl|-�
fGshdosh�"d'j�g��;dBg�y:x_gh~of�n+z�do|"vwjln"i�vw�-n�sw�"dBswj�zor"fGstf2�e���Rx�x�y
sw�"de�"ghx_�+x_vhd�r9fGplimxmgwjlsh�"~
v����]�"gwjlxmghjq�-x_~�d�fGn+r��]�"gwj�x_ghj��
��p�p��'�+f5kmdRz}xm~��;f�gtfGu"pld3�;dBg�y�xmgh~of�n+z}dm��f�plu+d'j�s$���"ghjlx_ghjq�-xm~
d
�;dBg�y�xmgh~
v�f�pljlshswpld�u;dBswshdBgo���"dBn�sw�"d�~�jln"jl~�|"~�n-|"~.u;dBg
xGy�z�|2vhshx_~�dBgwvIsh�;f�sI~.|"vws�vh|"�"�;xmgws�fovwd��_|"dBn-shjqf�p��+f�swshdBgwn
jlv�plx��I���"zBf�pld���|"�1d}���;dBgwj�~
dBn-shv
vh�"x���sw�+f�s
u+x_sh���]�"gwj��
x_ghjq�-xm~
d�fGn+r��]�2ghjlxmgwj���plp�vtzBfGpld�pljln"d�f�gwpl����jlsh�esh�2d�n-|"~.�
u;dBg.x�y�z}|"vhswxm~�d'gIshg�f�n"v�fmz�swj�x_n"v������"d'��f�plvhx��;f5kmd�d}�2z}dBp��
pldBn-s�vtzBfGp�d}�6|"�
�"ghx_�+d'ghshjldBv���jlsw�.ghdBvw�+d�z}s]shx�sh�2d]n-|"~.u;dBg�x�y
swgtf�n2vtfmz}shjlxmn"v��;dBg]z�|"vwshxm~
dBgRfGn+r.sw�"d]n-|"~.u;dBg�xGy3j�swdB~�v�j�n
f�swgtf�n2vtfmz}shjlxmn3�

  ¡�¢ ^"`"£�¤]¥�b;^�¦w£ ¢

§�f�s�f�u+fGvhd�~�jln"jln"i�jlv�~�x_shjlkmf�swd�r�u-��sw�"d�r-d�z}j�vwjlxmnovh|"���
�;xmgwsR�"gwxmu"pldB~¨y6f_z�d�r�u-��~�xmvws�pqf�gwimd�ghd'stf�jlp"x_ghi-f�n"jl©�fGshjlxmn"v5�
ª�gwxmi_ghdBvwvIjln�u;f�g��hz�x"r-d�shd�zw�"n2xmplxmi_���;f�v]~ofmr-d�jls]�;xmvwvhjlu"pld
y:x_g�gwdBstfGj�p�xmgwi�f�n2j�©5f�shjlx_n"v.shx�z�xmplpld�z�s�f�n;r�vwshx_ghd�~�f�vwvhjlkmd
fG~�xm|2n�swv�x�y�vtfGpldBvIr"f�s�f"�;ghd�y�dBghgwd�r�shxof�v]sw�"d�«t¬?�®G¯}°±r2f�stf2�
�²ghd5z�xmg�r�jln�vw|+zw�³r"fGstf´s����2j�z'f�plpl��z�x_n"vhjlvhswvIx�y�sh�"d�shg�f�n"vµ�
f_z�shjlxmn�r"f�swd�fGn+r�sw�"d�j�swdB~�v�u+x_|"im�-s�jln�sh�2d�swgtf�n2vtfmz}shjlxmn3�
¶�d'gh�IxGy:shdBn=�?r2f�stf�ghd�z}xmgtr�vRf�plvhx]z}xmn-stfGj�n�z�|"vhswxm~
dBg���jqr$�5�+f�gµ�
swj�z}|"pqf�ghpl�e���"d'n1sh�"do�"|2gtzw�+f�vwd��;f�v.u;dBdBn1~ofmr-d
|"vhjln"ief
z�gwd�r-jls�z'f�gtr�xmg]f·y:ghd��_|"d'n�sµ�6u2|"�mdBgIzBfGgtr$��¸�f�s�f�plxmi.z�xm~
�+f5�
n"jldBv�fGplvhx�z�x_plp�d5z�s.vh|+zw�1r"fGstf¹|"vhjln"i�sh�"dox_gtr-dBgwv.sh�"d'��ghd}�
z�d'j�k_dm�
ced�jln�swghx"r-|+z}d�sh�"d��"gwxmu"pldB~¨x�y+~
jln"jln"i��¯tº'»"¯B¼�°6½:¬G¾5�+f�sµ�

swdBghn"v�x�kmdBg�sh�"jlv]r"fGstf2���]nod��+fG~��"pld]xGy{vw|+zw��f��+f�swshdBgwn�jlv
¿hÀ$ÁÃÂ�Ä�Å�Æ�ÇmÈ�É�ÊqË]ÆµÌ?Ê;Ä�ÍUÎ;Ä}Ë�Ç�ÏmÊ:ÆµÉ{Ð5Ñ�ÒÃÆ�ÌmÑwÆBÓ5Ô$Ì�ÒÃÕBÆµÉ6ÂÖÒÃÊq×�Ä�Í+Ø´ÒÃÂqÙ

ÑwÄ�ÌmÂqÒÚÌ"ÓBÛ�ÈBÜ5ÒÃÂ�Ä�Ì"Ý

sw�+f�sRz}|"vhswxm~�d'ghv�s����2j�z'f�plpl��gwdBn-s�Þ��-stfGg�c�f�gwvhß;�msw�"dBn�Þ�à�~.�
�"jlgwd��-shgwjlámdBv�â�fmzwá-ß+�]fGn+r1sw�"dBnãÞ�ä�dBsw|"ghn�x�y�sh�"d�å_d�r-jlß+�
æ�xmshd�sh�+fGsRsw�"dBvwd�gwdBn-stfGp�v�n2dBd�r.n2xms�u+dIz�x_n"vhd�z}|"shjlkmd_�R¸�|"vµ�
swxm~�d'ghv.���"xegwdBn-s�vhx_~�d
xmsh�2dBg�k-jqr-dBx_v.j�n�u;dBs���dBdBn9f�plvhx
vw|"�"�;xmghs�sh�"jlv�vhd��_|"d'n�swjqf�p"�+fGshswdBghn3��à�pldB~
dBn-shv�x�yUf�vwd��_|"dBn-�
swj�fGp3�+fGshswdBghnen"d'd�r�n"xms�u;d�vwjl~��"pld�jlshdB~
v��oÞtç=jlshswd�r��-�"dBdBs
fGn+réèUf�s.vw�"dBdBs�f�n;r��2j�plplx��êzBfGvhdBvwß+��y�xmplplx��Rd�réu-�ëÞtz}xm~.�
y:x_ghswdBghß;�5y:xmplplx���d�r�u-��Þtr�gtf��;dBvRfGn+r�gh|-ì�dBvwßIjlv�f�n�d��+f�~��2p�d
xGy±f�vhd5�m|2dBn-shjqf�p=�+f�swshdBgwn�jln����2j�zw�osh�2d�d'p�d'~�dBn-shv]fGghdIvwdBshv
xGy{jlshdB~
v��

í�î�ï;ð�ñ:ò-óõô$ö�÷"ö5ò-óeò-ø3ö�cedof�ghd¹imjlkmdBn�fer"f�s�f�u+fGvhd
ù
xGy·z�|"vwshx_~�dBg.swgtf�n2vtfmz}shjlxmn"v5��à�f_zw�1shg�f�n"v�fmz�swj�x_n1z�xmn"vwjlvhshv
xGy±sw�"d�y:xmplplx���jln"i�ú+dBpqr-v5û�z�|"vhswxm~
dBg���jqr$�;shgtfGn"vtf_z�shjlx_n-�6swjl~�dm�
fGn+r�sw�"d�j�swdB~�v��"|"g�zh�;f�vhd5rejln�sh�2d.shgtfGn"vtf_z�shjlx_n3��æ�x�z}|"v��
swxm~�d'g��;f�vI~
xmghd�sh�;f�n�x_n"d.shg�f�n"v�fmz�swjlxmne��jlsh�esw�"d�v�f�~�d
swgtf�n2vtfmz}shjlxmn-��shjl~
dm�9ced�r-x�n"x_s�z�x_n"vhjqr-d'g��_|+fGn-shjlshjldBvox�y
jlshd'~�v]u;xm|2im�-s�j�n�f�swgtfGn"vtf_z�shjlxmn=û�d�fmzw��j�swdB~�jlvIf.u2j�n;f�gh�
kmfGghjqf�u"pld�ghd'�"ghdBvwdBn-shjln"i����2dBsh�"d'g�f�n�jlswdB~��üfGv�u+x_|"im�-s]x_g
n"x_s��
��n�½l°µ¯'ý�'¯}°+jlvRf·n"xmn-��dB~
�"s��Ivhd'sRxGy3j�swdB~�v5�3�þ'¯�º'»"¯B¼+ÿ�¯

jlvIf�n�x_gtr-d'ghd�r�pljlvhs�x�y�j�swdB~�vwdBshv5�Ic1jlsw�"xm|"s�plxmvhv�xGyRimdBn2dBg��
fGp�jls��-�m��d�fGvhvh|2~�d�sh�+fGs]sw�"dIvhd's]x�y�jlshd'~�v�jlv�~�fG�"�+d5r�swx�f
vwdBs]xGy±z�x_n�swjlim|"x_|"v�jln�swdBimd'ghv���cedIr-dBn"x_shd�fGn�jlshdB~
vhdBs��±u��
� �������	�
�
� ����B�-���2dBghd����IjlvüfGn.jlshdB~��3ced]r-d'n"xmswd·f�vhd5�m|2dBn+z�d
� u-��� � � � � �
�
� ����� �-���"d'ghd � � j�v]fGn�jlshd'~�vhd's��
�9vwd��_|"dBn+z�d���� � � � ���
��� ��� ½��ÿ��G¼-°µ¬G½q¼+¯��
½q¼.f�n"x_sh�"d'g�vhd��

�_|"dBn;z�d ��! � ! � �
�
��! � � j�y�sh�2dBghd�d}��jlvws.j�n-swdBimdBgwv"� �$# � �%#�
�
� # � � vh|+zw��sw�+f�s�� ��& !�')(��*� �+& !�'-,��=���l�l�.� � & !�')/"��ç"x_g
d��+fG~��"pldm�-sw�"d�vwd��_|"dBn+z}d0� �21  ��354  �26  � jlv]z�xmn-stfGjln"d�rojln� ��7  ��186  �29  �)3548:  �26  � �5vhjln+z}d �21  & �21�6 B� ��3�4  & �)34;: �fGn+r �26  & �26 B�=<�x���dBkmd'g��_sh�"d�vwd��_|"dBn+z�d>� ��1  ��4  � jlv
n"x_sRz�x_n�s�f�jln"d�r�jln0� ��1>4  � � f�n;r�k�jqz�d�kmdBgwvtf	B�����"d�y:xmgw~�dBg
gwdB�"ghd'vhdBn-shv
jlshdB~
v 1 f�n+r 4 u;dBjln"i�u;xm|2im�-sIxmn2d�f5y:swdBgIsh�2d
x_sh�"dBg5�"���"jlpld�sh�"d�p�fGshswdBg�ghdB�2ghdBvwdBn-shvIjlshd'~�v 1 f�n+r 4 u;dBjln"i
u;xm|"i_�-s�shx_imdBsw�"dBg��=?�n�f·vhdBs�x�y$vhd��_|"d'n+z�dBv5�Uf�vwd��_|"dBn+z�d � jlv
ý.¬A@�½qý.¬�¾-j�y � jlv�n"x_süz}xmn-stfGj�n2d�r
j�n�fGn��.x_sh�"d'g]vhd5�m|2dBn+z�dm�
��p�p�sh�"d�shg�f�n"v�fmz�swjlxmn"v�x�y�f1z}|"vhswxm~�d'g³zBfGnëswxmimd'sh�"dBg

u;d9k-j�d'�Rd�r�fGv1f²vhd��_|"d'n+z�dm�e���2dBghd¨d�fmzw��shg�f�n"v�fmz�swjlxmn
z�x_ghgwdBvh�;xmn+r�v�shx f vhd'sêxGyëj�swdB~�v5�9f�n+r sh�"d plj�vwsãx�y



¸�|"vhswxm~
dBg�?hr ��gtfGn"vtf_z�shjlxmn2��j�~
d ?�swdB~�v�â�x_|"im�-s
� åm|2n"d�� 4���9�1 1��
� åm|2n"d 1�����9�1 9��
� åm|2n"d�� ����9�1 � � ��� �
� åm|2n"d�� 4���9�1 1��
� åm|2n"d�� ����9�1 3	� � :�� � 7��
1 åm|2n"d�� 4���9�1 1
� � 4�� � 7��
3 åm|2n"d�� 4���9�1 1��
3 åm|2n"d 1�����9�1 3�� � 7
�
3 åm|"pl��� 4���9	1 9��
4 åm|2n"d���� ��9�1 9��

ç=jlim|"gwd�_û3§�f�s�f�u+fGvhd��-xmgwshd�r�u-��¸�|"vwshx_~�dBg ?hr.f�n+r���g�f�n"vµ�
f_z�shjlxmno��jl~�d

¸�|"vhswxm~�d'g�?hr ¸�|2vhshx_~�dBg]��d��_|"dBn+z�d
� � �21��  �29
�  �
� � � � � � �  �21
�  ��3	�8:
�>7��  �1 � �21��>4
�87
�  �3 � �21��  ��3	�87
�  �29
�  �4 � �29��  �

ç=jlim|"gwd��2û{¸�|2vhshx_~�dBgµ�µ��d��_|"dBn+z�d�¶�dBghvwj�x_n.x�y+sw�"d]§�f�s�f�u+fGvhd

swgtf�n2vtfmz}shjlxmn"v5��xmg�r-dBghd5r�u-��jln+z}ghd�fGvhjln"i�shgtfGn"vtf_z�shjlx_n-�6swjl~�dm�
z�x_ghgwdBvh�;xmn+r�vëshx�f vhd��_|"dBn;z�dm� ced²zBf�plp�vh|+zw� f vhd}�
�_|"dBn;z�d f ÿB»_�° ��ý.¯������¯�º'»�¯'¼+ÿ�¯'� ç2xmgw~�fGp�pl�m��pldBsêsw�"d
swgtf�n2vtfmz}shjlxmn"v�x�y�fëz�|"vwshx_~�dBg5��xmg�r-dBgwd�r�u-�ãjln+z�gwd�f�vwjln"i
swgtf�n2vtfmz}shjlxmn-��shjl~
dm�.u;d�� � ��� � ���l�l�l��� � ���$dBs�sh�2d1vhdBs
xGy�j�swdB~�v�j�n��*'�u;dãr-dBn"x_shd�r u-��j�swdB~�vwdBs � � ')B� ���"d
z�|2vhshx_~�dBgµ�6vwd��_|"dBn+z}doy:xmg�sh�2j�v�z}|"vhswxm~�d'g�jlv�sh�"dovhd5�m|2dBn+z�d
��jlswdB~�vwdBs � � ���jlshdB~
vhdBs � � ����l���=jlshdB~
vhdBs � � �  � �
�²z�|"vhswxm~
dBg�B»��
� ����°��f�vwd��_|"dBn+z}d � j�y � jlv�z�xmn-stfGjln"d�r

jlnosh�"dIz�|2vhshx_~�dBgµ�6vwd��_|"dBn+z}dIy:x_g�sh�"jlv]z�|2vhshx_~�dBg5�����"d.B»����
� ����°��A����¬
�¯�ºB»"¯'¼+ÿ�¯�jlv·r�d�ú+n"d�refGv�sh�"d�y:g�fmz�swjlxmn�xGyüswxmstfGp
z�|2vhshx_~�dBgwv����"x.vh|2�"�+x_ghs�sh�"jlv�vhd5�m|2dBn+z�dm�
 jlk_dBn�for"f�s�f�u+fGvhd�ù�x�y]z�|"vwshxm~
dBg�shg�f�n"v�fmz�swj�x_n"v���sw�"d

�"gwxmu"pldB~ x�y]~�jln"jln"i
vhd��_|"d'n�swjqf�p��+fGshshd'ghn"v.jlv�shx¹ú+n+resw�"d
~of5�"jl~�f�p3vwd��_|"dBn+z}dBv�fG~�xmn2i�fGplp�vhd��_|"d'n+z�dBv
sh�+fGs��+f5k_d�f
z�d'ghstfGjln1|"vhd'g���vh�;d�z�j�ú+d�r�~
j�n2j�~�|"~ vh|"�"�;xmgws��9à�f_zh��vw|+zw�
~of5�"jl~�f�p"vwd��_|"dBn+z�d�ghd'�"ghdBvwdBn-shvIf
�¯�ºB»"¯'¼-°6½�¬�¾��"¬5°�°h¯��B¼2�
ced�zBf�plp+f�vwd��_|"dBn+z�d�v�f�shjlvµy:�-j�n2i�sw�"d�~�jln"jl~�|"~1vw|"�"�;xmghs

z�x_n"vhswgtfGj�n-s]fo¾l¬��"!m¯�vhd��_|"d'n+z�dm�

#%$$÷"ó'&�ñ:ò ¸�x_n"vhjqr-d'g�sh�2d³r"fGstfGu+f�vwd�vw�"x���n1jln�ç=jli+�(�_�
� ���"jlv�r"f�s�f�u+fGvhd��+fGv�u;dBdBn1vwxmgwshd�r�x_n1z�|"vhswxm~
dBg���jqr fGn+r
swgtf�n2vtfmz}shjlxmn-��shjl~
dm�� ç=j�i;���vw�"x���vesh�2j�v�r2f�stfGu+f�vwd�d��-�
�"gwdBvhvwd�r�f�v]f�vhdBs�x�yRz�|"vwshxm~
dBg�vhd��_|"dBn;z�dBv��
c1jlsw��~
jln"jl~.|"~�vw|"�"�;xmghs�vwdBs�shx� 4�) �5j�� dm�l��f�~
jln"jl~.|"~

vw|"�"�;xmghs
x�y*��z�|"vhswxm~
dBghv5��s��Rxevwd��_|"dBn+z}dBv�û � �21��  ��9��  �
fGn+r � ��1��  �)3�� 7��  � fGghd�~of5�"jl~�f�p�f�~�x_n"i�sw�"xmvwd�v�f�shjlvµ�
y:�-jln"iosh�2d.vh|"�"�;xmgws�z�x_n"vhswgtf�jln-s���fGn+r�f�ghd.sw�"d�r�dBvhjlghd5revhd}�

�-d5�m|2dBn-shjqf�p�ª{fGshswdBghn"v���jlsh�ovh|"�2�+x_ghs,+-� 4�)
� �21
�  �29
�  �� �21��  ��3	�>7��  �

ç=jlim|"gwd 1 û����"dIf�n"vw�Rd'g]vhd's

�_|"dBn-swj�fGp+�;f�shswdBghn2v������2d]vhd5�m|2dBn-shjqf�p=�+f�swshdBgwn$� ��1��  ��9��  �
jlv�vh|2�"�+x_ghswd�r�u-�oz�|"vhswxm~
dBghv.�If�n+r 3 �R¸�|"vwshx_~�dBg 3 u"|"�-v
jlshd'~�v ��3	��7�� $jln�u+dBs���dBdBn.jlswdB~�v 1
� f�n+r 9
� �5u"|"s=vh|"�2�+x_ghshv
sw�"d��;f�shswdBghn � �21��  ��9��  � vhjln+z�d.��d�fGghd�plx�x_á-j�n2i�y:xmg��+f�sµ�
swdBghn"v�sh�+fGs±fGghd�n"x_s�n"d�z�dBvwvtfGghjlpl��z�x_n-shjlim|"x_|"v��=���"d�vwd��_|"dBn-�
swj�fGp+�;f�shswdBghn%� 1
�>�)3��>7
�  � jlv�vh|"�2�+x_ghshd5rou-��z�|"vhswxm~
dBghv/�
fGn+r 3 �{¸�|"vwshx_~�dBg/��u"|"�-v :
� f�plxmn2iI��jlsh� 3�� f�n;r 7�� �mu2|"s
vw|"�"�;xmghswvIsh�2j�v��+f�swshdBgwnevhjln+z�d �)3�� 7�� �jlv·f´vh|"u2vhdBsIxGy ��3	�
:
�87
� B�
��n.d��+f�~��2p�d�xGy{f�vhd5�m|2dBn+z�dIsw�+f�s�r-x-dBv�n"xms��+f5kmd�~
j�n2jÃ�

~.|"~9vw|"�"�;xmgws�j�v�sh�"d�vhd5�m|2dBn+z�d>� � � � � �  ��1��  � �-���"jqzw�.jlv
x_n"pl��vw|"�"�;xmghswd�r
u-��z�|2vhshx_~�dBg/�"�=���"d�vhd��_|"dBn;z�dBv>� �21
�  � �� �)3��  � � � �27��  � � � �29
�  � � � �21
�  �)3��  � ��� ��1��  ��7��  � fGn+r� �)3�� 7��  � �$sw�"xm|2im���+f5k-j�n2i�~�jln"jl~.|"~²vw|"�"�;xmghs5�{fGghd.n"x_s
jln�sw�"d�fGn"vh��dBg�u;d�zBf�|2vhd�sh�"dB�of�gwdIn"xms�~�f?�"j�~of�p��

0´ò�ñ�÷"ö5ò�1329ï;î�4 ?�n356�87h�Rsw�"d��"gwxmu"pldB~Wx�y�r-jlv�z�x�kmdBgwjln"i
Þw���+f�sojlshdB~
v�f�ghdeu;xm|2im�-soshxmi_dBsh�2dBg�jln9fNshgtfGn"vtf_z�shjlx_n"ß
x�k_dBg�u+f�vwámdBs�r2f�stf��üfGv�jln-shgwx"r-|+z�d�r ��c1�2j�pld�ghdBpqfGshd�r$�=sh�2d
�"gwxmu"pldB~ xGyIú+n+r�j�n2i ���;f�s�jlswdB~�vof�ghd�u;xm|"i_��soswxmimd'sh�"dBg
jlv.z�xmn+z}dBghn"d5r���jlsh�eú;n+r-jln"i�j�n-swgtf5��shg�f�n"v�fmz�swjlxmn��;f�shswdBghn2v��
���"d'ghd�fGv�sw�"d��"ghx_u"pldB~�x�y�ú+n+r�j�n2i�vhd5�m|2dBn-shjqf�p��+fGshshd'ghn"v�jlv
z�x_n+z�dBgwn"d�r���jlsh�ojln-shdBgµ�6swgtfGn"vtf_z�shjlxmn��+fGshshd'ghn"v5�]�¨�+f�swshdBgwn
jln�sh�"d�ú+ghvws��"gwxmu"pldB~ z�xmn2vhjlvhswv�xGy�f�n�|"n"x_gtr-dBgwd�r�vhdBsox�y
jlshd'~�v����"dBghd5f�v�f¹�+fGshshd'ghn1jln�sw�"dopqf�shswdBg�zBfGvhd�jlv�f�nNxmgµ�
r-d'ghd�ropljlvhs�x�y�vwdBshv�x�y{jlswdB~�v5�
§�jlvtz�x�k_dBghjln"i9�;f�shswdBghn2v�jln²vhd��_|"dBn;z�dBv1xGy�d'kmdBn-shv��+fGv

u;dBdBn�fGn�f�gwd�f�x�yUf_z�shjlkmd�ghd'vhd�fGgtzw��jlnI�+? � vwdBdm�Gy:xmg�d��+fG~��"pldm�
5 : 7�B�=<�x���dBkmd'g��_sh�"d�y:x"z�|2v�jln�sw�"jlv�u+x"r-��x�y$�Rx_gháIjlv�x_n�r-jlvµ�
z�x�k_dBghjln"i�sh�2d�gw|"pld]|"n;r-dBghpl�-jln"i�sh�"d�imd'n"dBgtfGshjlxmnoxGy{fIi_j�k_dBn
vwd��_|"dBn+z�dNjln1xmg�r-dBgoshx�u;d³fGu"pld�shx��"gwd�r-jqz�s�fN�"pqf�|"vwj�u2p�d
vwd��_|"dBn+z�d�z�x_n-shjln-|+f�swj�x_n � d_� i;��sw�"d.gh|2p�d.swxo�"ghd�r�j�z}s����+fGs
n-|"~.u;dBg���jlp�p;z�xm~
dRn"d}��s5�-imjlkmd'n�f�vwd��_|"dBn+z}d�xGy3n-|"~.u+d'ghv '�
ced�xmn¹sh�"d��+f�n;r�fGghd�jln�swdBghd'vhshd5r�jlnoú+n;r-jln"i�f�plp{z}xm~�~
xmn
�+fGshswdBghn"v�dB~.u;d�r"r-d�r�j�n�f.r"fGstfGu+f�vwd�xGy�vhd��_|"dBn;z�dBvIxGy±vwdBshv
xGy{dBk_dBn-shv � jlshdB~
v B�
9 |"g.�"gwxmu"pldB~ j�v�ghd'p�fGshd�r shx�sh�"do�"gwxmu"pldB~ xGy]ú+n;r-jln"i

swd��"s]vh|2u"vhd��_|"d'n+z�dBv�sh�+fGs�~�fGstzw��f�imjlkmdBnogwdBim|"pqfGg]d��"�"gwdBv��
vwj�x_n � ÿ;: ��:�sw�"d<�æ�?"=�imghd'��|"swj�pljls�� B�$���2dBghdIf�plvwx��;f�v�u+dBd'n
��xmgwáIxmn�ú+n+r-jln"i�swd��"s�vh|"u2vhd��_|"dBn;z�dBv]sw�+f�s�fG�"�"ghx5�"jl~�fGshdBpl�
~of�stzw�of.imjlk_dBnovhshgwjln"i � dm� i;�5 4 7�56���;7�B�����"d'vhd�shd�zw�"n"jq�_|"dBv
fGghd.xmgwjldBn-shd�r�swx��üfGgtr�ú+n+r-jln"io~�fGstzw�"dBv�y:x_g�xmn"d.�+fGshswdBghn3�
?�n�xm|"g��"gwxmu"pldB~��;sh�"d�r-j?>�z�|2p�s��ojlv�jlnoú+im|2ghjln"ioxm|"s����+fGs
�+fGshswdBghn"v�swx�shgw��f�n+rosw�"dBn�d@>�z�jldBn-shpl�
ú+n+r-jln"i.x_|"s]���"jqzw�
x_n"dBv]f�gwd�z�x_n�s�f�jln"d�r
jln�f.z}|"vhswxm~�d'gRvwd��_|"dBn+z�d_�
��d�zw�"n"jq�_|"dBv�u+f�vwd�rex_n�~.|"plswj��2p�d�f�pljlimn"~
dBn-s*56���87R�;f5kmd



u;dBdBnN�"ghx_�+x_vhd�réshxoú+n;r�dBn-shjlghd
shd��"sIvwd��_|"dBn+z�d'v�sh�;f�s�fGghd
vwj�~
jlp�fGg��;���"dBgwdIf�plvhx��+fGvRu;dBdBn
�Rx_ghá.shx·ú+n+r�plx"zBf�plpl�Ivhjl~
jÃ�
pqf�g�vw|"u"vhd5�m|2dBn+z�dBv�5 3 7 5 6 7 5 9 7µ�=<�x���dBk_dBg��mfGv��;xmjln-shd�r�xm|"s�j�n
56� � 7h�-sw�"dBvhd�shd5zh�2n"jq�m|2dBvIf��"�"pl�.���"d'n�sh�"d�r-jlvtz�x�k_dBghd�r��+f�sµ�
swdBghn"v�z�xmn"vwjlvhs�xGyUz�xmn2vhd�z�|2shjlkmd�zh�;f�gtf_z�shd'ghv�xmg�~.|"plshjl�"pld3pljlvhswv
xGyüz�xmn2vhd�z�|2shjlkmd�zw�+fGgtfmz}shdBgwv�vwdB�+f�g�f�swd�r�u-��f´ú"�"d�r¹pldBn"i_sh�
xGy{n"x_j�vwdIzh�;f�gtf_z�shd'ghv��
¸�plxmvwdBvhs�shx
xm|"g��"gwxmu"pldB~�jlv�sw�"d��2ghxmu2p�d'~ãy:x_gh~.|"pqfGshjlxmn

jln�56� � 7]jlnesh�2d�z�x_n�swd��"s.x�y�r-jlv�z�x�kmdBgwjln"i�vwjl~�jlpqf�ghjlswj�d'v]jln�f
r"fGstfGu+f�vwdRxGy+imdBn2dBshjqz�vhd5�m|2dBn+z�dBv5�����"dR�;f�shswdBghn2v�sh�"d'�I��jlvh�
swx�r�j�v�z�x�kmd'g�f�gwd.vh|"u"vwd��_|"dBn+z}dBv.~�f_r-dI|"�exGy�z�x_n"vhd5z�|"shjlk_d
zw�+fGgtfmz}shdBgwv�vwdB�+f�g�f�swd�r�u-� fNkmfGghjqf�u"pld�n-|"~.u;dBg
x�y�n"x_jlvhd
zw�+fGgtfmz}shdBgwv����9vhd��_|"d'n+z�d�j�n
xm|"g��2ghxmu2p�d'~ z�x_n"vhjlvwshv�x�y�pljlvhs
xGy]vhdBswv.x�y�zw�+f�g�fmz�swdBghv � jlshd'~�v '��gtfGsh�"dBg�sh�;f�n�u;dBjln"i�vhjl~.�
�"pl�ef
p�jlvwsIx�y�zw�+fGgtfmz}shdBgwv������-|"v5��f�nedBpldB~
dBn-s�x�y]sh�2d�vhd}�
�_|"dBn-swj�fGp"�+fGshshd'ghn���d]r-jlvtz}x�kmdBgRz'f�n.u;d]f�vhdBs�x�y3zh�;f�gtf_z�shd'ghv
� j�swdB~�v�B��gtf�sw�"dBg
sh�+fGn�u;dBjln"ievhjl~��2p��ef�zh�;f�gtf_z�shd'g�� 9 |"g
vwxmpl|"shjlx_n�f��"�"gwx�f_zh�Njlv�dBn-swj�gwdBpl� r-j � dBghd'n�s5�e���"dovhx_pl|"shjlxmn
jln 56� � 7�jlv�n"xms�im|+fGgtfGn�swdBd�r¹shxou;d�z�x_~��"pldBswdm�;���"dBgwd�f�vI��d
i_|+f�g�f�n-shdBd�sh�+fGs���dI�+f5k_d�r-jlvtz}x�kmdBgwd�r�fGplp$vhd��_|"dBn-swj�fGp��+f�sµ�
swdBghn"v�x�y�j�n-swdBghdBvwsIsh�;f�s�fGghd��"ghdBvwdBn-s�jlnef
vh�;d�z�j�ú+d�ré~�jln"j��
~.|"~�n-|"~.u;dBgIxGyüvwd��_|"dBn+z}dBv��e���2d�f�plimx_ghjlsh�"~ jln�5 � � 7Rjlv
f�~�fGj�n.~
dB~�x_gh��fGplimxmgwjlsh�"~²u+fGvhd�r
xmnoi_dBn"dBg�f�pljl©Bd�r
vh|	>.�
swghdBd 5 7 7RfGn+r��üfGv�shdBvwshd�refGi�f�jln"vwsIf�r2f�stfGu+f�vwd�xGy � 4�� vhd}�
�_|"dBn;z�dBv � fGp�sw�"xm|2im��sw�"dI�+fG�+dBg�r-x-dBvIz�xmn-s�f�jlnovhxm~
d��"jln�swv
x_ne�"x��ãsh�2dB�e~�jlim�-s�d��"shdBn+rNsw�"dBjlg�fG�"�"gwx�fmzw�Nshx��+fGn+r-pld
pqf�gwimdBg�r"f�s�f�u+fGvhdBv�B� 9 |"g�vhx_pl|"shjlxmn�jlvRs�f�gwimdBswd�r�fGs�~�jlplplj�x_n"v
xGy±z�|"vwshx_~�dBg�vwd��_|"dBn+z�d'v��

��î��+÷"ø����m÷"ö���ï+ø�ï
	�ö���ò�í�÷�&�ò-îDced�vhx_plkmd]sw�"d��"gwxmu"pldB~
xGy$ú+n+r-jln"iIf�plp"vwd��_|"dBn-shjqfGp+�+fGshswdBghn"v�jln�ú+kmd��"�+fGvhdBv5û�j ±vhxmgws
�"�;f�vhd_�mjlj-$pljlshdB~
vhdBs=�"�+fGvhdm�_jlj�j- shgtfGn"v�y�xmgh~of�swj�x_n��"�+f�vwdm�_j�k 
vwd��_|"dBn+z�d��2�+f�vwdm��f�n+r�k ;~of5�"jl~�f�p'�"�+f�vwdm���-d�z�swj�x_n*��imjlk_dBv
sw�"jlvI�"ghx_u"pldB~ r�d�z�xm~
�+x_vhjlshjlx_n3�.�-d�z�swj�x_n 1 d��+f�~�jln"d'v�sw�"d
vwd��_|"dBn+z�do�"�;f�vhd
jln³r-d'stf�jlp�f�n+r��2ghdBvwdBn-shv�f�pli_xmghjlsw�"~�v�y:x_g
sw�"jlv��2�+f�vwdm�IcedId'~��"jlghjqzBfGplp��
dBkmf�pl|+fGshdIsw�"d��+dBgµy:xmgw~�fGn+z�d
xGy]sh�"dBvwd�f�plimx_ghjlsh�"~
v�fGn+r�vhsw|+r-�esh�2dBjlg�v�zBf�pld���|"�e�"gwxm�;dBg��
swj�d'vIjln³�-d5z�shjlxmn 3 �.ced.z�xmn+z}p�|;r-d���jlsh�ef
vh|"~
~�fGgh��fGn+r
r-jlgwd�z�shjlx_n"v�y:xmg�y�|"sh|"gwd��Rx_ghá�jlno�-d�z�swj�x_n 4 �

 � ¦ ¢ ¤]¦ ¢�������� ¥ �3¢ ^"¦ha�����a=^-^ � ` ¢ \

��ò-î�ó��:ø�ï;ñ:ï���� ���"d.¾�¯'¼	!5° ��x�y�f�vhd��_|"dBn;z�d�jlv�sw�"dIn-|"~.�
u;dBg]xGy�j�swdB~�vwdBshv�jln
sh�"dIvwd��_|"dBn+z}dm���9vhd5�m|2dBn+z�d.xGy{pldBn"i_sh�
! jlv]zBf�plpld�rof ! ��vhd��_|"d'n+z�dm�����"dIvwd��_|"dBn+z}dIy:x_gh~
d�r.u-��sw�"d
z�x_n+zBfGshdBn+fGshjlxmnoxGy±s���x�vhd��_|"dBn;z�dBv#"�fGn+r%$´jlv]r-dBn"x_shd�r�fGv
" �&$"�
���"d�vw|"�"�;xmghs�y�xmg]f�n
jlshdB~
vhdBs���jlv]r-d�ú+n2d�rof�v�sh�2d]y�gtfmzt�

swj�x_nox�yRz�|"vwshxm~
dBghv����"x�u;xm|2im�-s�sh�"d�j�swdB~�v�jln0��j�n�f�vwj�n��
i_p�d�shgtfGn"vtf_z�shjlx_n3�����-|"v�sh�"d�jlshdB~
vhdBs=�$f�n+r�sh�"d,����vhd5�m|2dBn+z�d
��� � �+f5kmd�sw�"d�vtf�~
d�vh|2�"�+x_ghs5���]nIjlshd'~�vhd's3��jlsh�I~
jln"jl~.|"~

�3fGghi_d ?�swdB~�vwdBshv '�f��2�+d�r��{x
�21
�  �
��3	�  �
�27
�  1
��3��>7
�  3
�29
�  4

ç=jlim|"gwd 3 û �3fGghi_d ?�swdB~�vwdBshv

vw|"�"�;xmghs�j�v�zBfGplp�d5r�f�pqf�gwimd�j�swdB~�vwdBs�xmg�¾Ã½�°µ¯'ýI�¯}°6�=æ�xmswd�sh�+fGs
d�f_zw��jlshdB~
vhdBs�jln�f�pqf�ghi_d�vhd��_|"dBn;z�d.~.|"vhs��+f5k_d�~
jln"jl~�|"~
vw|"�"�;xmghs5��<�dBn;z�dm��f�n-�op�fGghi_dIvhd��_|"d'n+z�d.~.|"vws]u;d�f´p�jlvws]x�y
pljlshdB~
vhdBswv��

(�)+* ,.-�/10�2436587:94;:-=<

ced�vw�"plj�s�sh�2d]�"gwxmu"pldB~ãxGy3~�jln"jln"i�vhd5�m|2dBn-shjqf�p$�+fGshswdBghn"v
jln-shx�sh�"d�y:x_plp�x���jln"i��"�+f�vwdBv�û

>�? ô$ï;î�ö�í@�{÷�ABò ? ���"d�r"f�s�f�u+fGvhd � ù �jlvIvhx_ghshd5r$����jlsh�
z�|2vhshx_~�dBgµ�6jqr
f�v�sh�"d�~�fCB�xmg�ámd'��f�n;r.shg�f�n"v�fmz�swjlxmn-��shjl~�d]fGv
sw�"dI~�jln"x_g�ámd'�������"jlv�vhswdB��jl~��2p�jqz�jlswp���z�xmn-kmd'ghshv�sw�"dIxmgwjli��
jln+fGp+swgtf�n2vtfmz}shjlxmnor"f�s�f�u+fGvhd�jln�swx�f�r"fGstf�u;f�vhd�x�y�z�|"vhswxm~
dBg
vwd��_|"dBn+z�d'v��

DE?GF �:ö5ò-óHABò-ö�íI��÷�A'ò ? ?�n�sh�2j�v��"�;f�vhd���dIú+n;r�sh�"d�vhdBs
xGy±f�plp$pljlshdB~
vhdBswvKJ���cedIfGghd�fGp�vwx�vwjl~.|"plstf�n2dBxm|"vwpl�Iú+n;r-jln"i
sw�"d�vwdBs�xGy�f�plp�pqf�gwimd �}�6vwd��_|"dBn+z�d'v���vhjln+z�d
sh�"jlvIvwdBs.jlvLB�|"vws
M �ON ��P N6QRJ�S��
���"d��2ghxmu2p�d'~ xGy+ú;n+r-jln"i�pqf�ghi_d�jlshdB~
vhdBswv�jln�f�i_jlkmdBn�vhdBs

xGy±z�|"vwshx_~�dBg�swgtf�n2vtfmz}shjlxmn"v5�$f�plu+d'j�s���jlsh��f�vhpljlim�-swp���r�j � dBgµ�
dBn-s.r-d�ú+n2j�swjlxmn�xGy�vw|"�"�;xmghs5���+fGv.u+d'dBn1z�xmn"vwjqr-dBghd5r�jln 5 �87
5 �;7h�0?�nesw�"dBvhdo�+fG�+d'ghv���sh�"dovw|"�"�;xmghs�y:x_g�f�nNj�swdB~�vwdBsI�+fGv
u;dBdBn�r-d}ú+n"d�rNf�v�sh�"d�y�gtfmz}shjlxmn�x�yRswgtfGn"vtf_z�shjlxmn2vIjln����"jqzw�
fGn�jlshd'~�vhd'sIjlvI�"ghd'vhdBn-s������2dBghd�fGv�jlnesw�"d.vhd��_|"d'n�swjqf�p��+f�sµ�
swdBghn�ú;n+r-jln"ie�"gwxmu"pldB~���sh�2d�vh|"�2�+x_ghs�jlv
sh�"doy�gtfmz}shjlxmn�x�y
z�|2vhshx_~�dBgwv����"x�u+x_|"im�-s�sh�"d�jlshdB~
vhdBs�jln�f�n-�.xmn2d�xGy{sw�"dBjlg
�;xmvwvhjlu"pl��~of�n-��swgtf�n2vtfmz}shjlxmn"v5�%?�s�j�v�vhswgtfGj�i_�-s�y:x_gh��f�gtr�swx
f_r"f��"s.f�n-��x�y�sh�"d�f�pli_xmghjlsw�"~�v�jln 5 �;7�shx�ú+n+réplj�swdB~�vwdBshv5�
���"d�~�f�jlnor-j � dBgwdBn+z�d�jlv]sw�+f�s�sw�"d�vw|"�"�;xmgws�z�x_|"n-s]vh�2xm|"pqr
u;d�jln+z}ghdB~
dBn-shd�r�xmn"pl�Nxmn+z�de�;dBg�z�|"vwshx_~�dBgodBk_dBn�j�yIsh�2d
z�|2vhshx_~�dBg�u"|2��v�sw�"d.vtfG~�dIvwdBsIx�y�j�swdB~�v�jln�s���x�r-j � dBghd'n�s
swgtf�n2vtfmz}shjlxmn"v5�
���"d�vhdBs�x�y�plj�swdB~�vwdBshv�jlv�~of��"�;d�r
shx�f�vwdBs�x�yRz�xmn-swj�i_|-�

x_|"vRjln-shd'imdBgwv�� ?�n
sh�"d�d��+f�~
�"pld]r"f�s�f�u+fGvhd�imjlkmd'n.j�noç=j�i;� �_�
sw�"d�pqf�gwimd�jlshd'~�vhd'shv�fGghd ��1�� B� �)3�� '� �27�� B� �)3�� 7�� .fGn+r
��9�� '�$���+x_vhvwj�u2p�d�~�f��2�"jln"i�y�xmg3sw�"jlv3vwdBs�jlv3vw�"x���nIjln�ç=jli+� 3 �
���"d�ghd�fGvhx_n.y:x_g�sh�"jlv�~�fG�"�"jln"i]jlv�sw�+f�s�u-��swghd�fGshjln"i�plj�swdB~.�
vwdBshv.f�vIvwjln"impld.dBn-shjlswj�d'v��=�RdozBf�n�z�x_~��+fGghd�s��RxopljlshdB~
vhdBswv
y:x_gRd5�m|;f�pljls��.j�n�z�x_n"vhs�f�n-s�shjl~
dm��fGn+r
ghd�r�|+z�dIsw�"dIshjl~
d�ghd��
�_|"jlghd5r�shx]zw�"d�zwáIj�y+f�vhd5�m|2dBn+z�d�jlv{z}xmn-stfGj�n2d�r�j�n�f�z�|"vhswxm~
dBg
vwd��_|"dBn+z�d_�



�E? ��î�÷"ø A 	hï+î�óe÷2ö���ï+ø�í@�{÷�ABò ? �]v]��dI��jlplp$vhdBd�jln��-d�zw�
swj�x_n 1 �R��don"dBd�r shx�ghdB�;d�f�swd�r-pl��r-d'shdBgw~�jln"d����2j�zw��x�yIf
i_j�k_dBn�vhdBs
x�y�p�fGghi_d�vwd��_|"dBn+z}dBv�f�gwd�z�x_n�s�f�jln"d�rNjln1f�z}|"v��
swxm~�d'gRvwd��_|"dBn+z�d_����x�~of�ámd�sw�"jlv]swdBvhs�y6f�vws��-��d�swgtfGn"v�y:x_gh~
d�f_zw��z�|"vhswxm~
dBg�vhd��_|"dBn;z�d�jln-shxof�nef�plshdBgwn+f�swjlkmd�ghdB�"gwdBvhd'n-�
s�f�shjlx_n3�
?�n�f�shg�f�n"vµy:xmgw~�d�r
z�|"vwshxm~
dBg�vhd5�m|2dBn+z�dm� d�fmzw��swgtf�n2vtfmzt�

swj�x_nejlvIghdB�2p�f_z�d�rNu-��sw�"d�vwdBs.x�y�fGplp�plj�swdB~�vwdBshv�z�xmn-stfGjln"d�r
jln1sw�+f�s
shgtfGn"vtf_z�shjlx_n3� ?�y�féshgtfGn"vtf_z�shjlx_n�r-x-dBvon"xmsoz�xmn��
s�f�jln�fGn-�Iplj�swdB~�vwdBs��Gj�s�j�v�n"x_s�ghd'stf�jln"d5r�j�n�sh�2d]shg�f�n"vµy:xmgw~�d�r
vwd��_|"dBn+z�d_� ?�y�fez�|2vhshx_~�dBg
vhd��_|"d'n+z�d r�x�d'v�n2xms�z}xmn-stfGj�n
fGn���pljlshdB~
vhdBs5�msw�"jlv�vhd��_|"d'n+z�dIjlvRr-gwxm�"�;d�r´y:gwxm~²sh�"d�shg�f�n"vµ�
y:x_gh~
d�ror"f�s�f�u+fGvhdm� <�x���dBkmdBg5�$jls]vwshjlplp{z�x_n�swghjlu"|"swdBvIswx�sw�"d
z�x_|"n-sIx�y�shx_stfGp�n-|"~.u+d'g�xGy�z�|"vwshxm~
dBghv5��� z�|"vhswxm~
dBgIvhd}�
�_|"dBn;z�d]jlv�n"x���gwdB�"gwdBvhdBn-swd�r
u��.f�plj�vws�x�y$vhdBswv�x�y$plj�swdB~�vwdBshv5�
à�f_zw��vwdBs]xGy�p�jlswdB~�vwdBshv�jlv�ghdB�"gwdBvhd'n�swd�r�u-� M N���� N
�����5����� N � S-�
���"d'ghd#N ' jlv]f�p�jlswdB~�vwdBs��
���"jlv�shg�f�n"vµy:xmgw~�d�r�r"fGstf�u;f�vhd�jlv�zBfGp�pld�r�ù��ü�.§�dB�;dBn+r_�

jln"ioxmnesw�"d�r�j�vwá³f5kmfGjlp�fGu"jlpljÃs��-�"��d�zBf�nN�"�-��vwjqzBf�plpl��z�gwd�f�swd
sw�"jlvRswgtf�n2v�y:x_gh~�d5r�r"fGstf�u;f�vhd_�-xmg�sh�"jlv�shgtfGn"v�y�xmgh~of�swj�x_n�z'f�n
u;d�r-x_n"d�xmn��6sw�"d���è+���_f�v���d�ghd�f_r.d�f_zw��z�|"vhswxm~
dBg�vhd5�m|2dBn+z�d
r-|2ghjln"i�f��+f�vwv�� � ?�n�xm|2g�d��"�+d'ghjl~�dBn-swv��-��d]�"�-�-vhjqzBfGp�pl��z}ghd��
fGshd�r
sh�2dIshg�f�n"vµy:xmgw~�d�r
r"f�s�f�u+fGvhdm��
���"deswgtfGn"v�y:x_gh~of�shjlx_n1x�y�sw�"d�r"f�s�f�u+fGvhdejlnëç=jli+�(�Njlv

vw�"x���n�j�n1ç=jli+� 4 ��ç"x_g�d��+fG~��"pldm��r-|"ghjln"i�sh�2d�shg�f�n"vµy:xmgµ�
~of�shjlx_n�xGy3sh�"d�z�|"vhswxm~
dBgRvwd��_|"dBn+z}dI��jlsh�>?hr��2�msw�"d�shg�f�n"vµ�
f_z�shjlxmn � � � � � �jlv]r-ghx_�"�+d5rou+d5zBf�|"vwd�jls�r-x-dBv]n2xms�z}xmn-stfGj�n
fGn���p�jlswdB~�vwdBs{fGn+rIsw�"d�shg�f�n"v�fmz�swjlxmn ��3��;:
��7�� =j�v�gwdB�"pqfmz�d5r
u-��sw�"d�vhdBs�x�y�p�jlswdB~�vwdBshv M	��3�� B� ��7�� '� ��3	�87
�  S-�

�6? ô$ò	��
{ò-ø��ò�íI��÷�ABò ? <�vwd�sh�"d¹vhdBsox�y�plj�swdB~�vwdBshv.swx
ú+n;rosh�"d�r-dBvhjlgwd�r�vwd��_|"dBn+z}dBv�����p�i_xmgwj�sw�"~�v�y:x_g]sh�2j�v��2�+f�vwd
fGghdIr-dBv�z�ghjlu;d�r�jlno�-d�z�swj�x_n 1 �

�E?�� ÷ $ �:óe÷"ñIíI��÷�A'ò ? ç=jln+r¹sh�"d.~of5�"jl~�fGp$vhd��_|"dBn;z�dBv
fG~�xmn2iIsh�"d�vwdBs]xGy{pqf�gwimd]vwd��_|"dBn+z}dBv���?�novwxm~�d]fGplimxmgwjlsh�"~
v
jln.�-d�z�swj�x_n 1 ��sh�"jlv��2�+f�vwd]jlv�z�xm~.u"jln"d5rI��jlsh�.sw�"d�vhd5�m|2dBn+z�d
�"�;f�vhdNshx�ghd�r�|+z�d�sh�"dNshjl~�de��f�vwshd�rþjlnëz�xm|"n-swj�n2i1n"xmn��
~of5�"jl~�f�p"vwd��_|"dBn+z�d'v��
<�f5k�jln"i�y:x_|"n+r�sw�"d]vwdBsRxGy fGplp"pqf�ghi_d�vhd��_|"d'n+z�dBv���j�n.sw�"d

vwd��_|"dBn+z�do�"�;f�vhd_��sh�"d�y:x_plp�x���jln"i�fGplimxmgwjlsh�"~ zBf�neu;d.|"vhd5r
y:x_g�ú+n;r-jln"i�~of5�"jl~�f5p;vhd��_|"dBn;z�dBv����$dBs�sh�2d�pldBn"i_sh��x�yRsw�"d
plxmn2imdBvws�vhd��_|"dBn;z�d�u;d�n3�����"dBn=�

��������������� �"!$#%����&'&)(+*,�
�����.-�/10%23�%465�798�:179��;<7�=.>?*,�

@A7�BC79D�7FEHG�IKJMLON9BPB,5�:1Q�5�7<8�:�79�1;9795RISET=.>

§�f�s�fãvwshgw|+z�sh|2ghdBv � sw�"d ��¬? �
��° ��¯�¯ �f�n+r f�plimx_ghjlsh�2~ swx
�_|"jqzwá-p��
ú+n;r�fGp�p�vw|"u"vhd5�m|2dBn+z�dBv.xGy�f
i_j�k_dBn�vwd��_|"dBn+z�d�fGghd
r-d'vtz�gwj�u;d�r¹jln 5 1 7 � f�n;r�fGghdIvwjl~�jlpqf�g�swx.sh�"x_vhdI|"vwd�roswx�ú+n+r
fGp�p$vw|"u"vwdBshv�x�yRfIi_jlkmdBnojlshdB~
vhdBs,5 �;7�B�

U VXW�� � ��� ¥ �3¢ b � � W a{\ �

���"d�imdBn"d'gtf�p�vwshgh|;z�sh|"gwd�xGy�sh�"d.f�plimx_ghjlsh�2~�v�y:x_g�sh�"d�vhd��
�_|"dBn;z�d��"�;f�vhd.jlv�sh�;f�sIsw�"dB��~�f�á_dI~.|"plshjl�"pld��+fGvhvhd'v�x�k_dBg
sw�"d�r"f�s�f"� ?�n d5fmzw���+f�vwv�����dovhs�f�ghs
��jlsh� f¹vhd'd�r�vhd's�x�y
pqf�gwimd
vhd��_|"dBn;z�dBv���ced.|2vhdosh�"dovwdBd�rNvhdBs�y�xmg�imdBn"d'gtf�swjln"i
n"d'� �;xmswdBn-shjqf�plpl��pqf�gwimd.vwd��_|"dBn+z�d'v���zBf�plpld�r1ÿ�¬�¼*��½��_¬5°h¯
�¯��
º'»"¯B¼+ÿ�¯}B��cedIú+n;rosh�"d�vh|2�"�+x_ghs�y�xmg]sw�"dBvwd�zBf�n+r�j�r2f�shd�vhd��
�_|"dBn;z�dBv�r�|"ghjln"iesw�"d��+fGvhv.x�kmd'g.sh�"d�r2f�stf2����s.sh�"dodBn;r
xGyRsh�"d.�;f�vhv5�$��d�r-d'shdBgw~�jln"d����"jqzh��x�y�sh�2d�zBfGn+r-jqr"fGshd�vhd��
�_|"dBn;z�dBv�f�ghd�fmz�sw|+f�plpl�Ipqf�gwimdm�=���"dBvwd]pqf�gwimd]zBfGn+r-jqr"fGshdBv�u;d��
z�x_~�d�sh�2dIvhdBd5roy:x_g]sw�"dIn"d��"s��+fGvhv�� ?�n�sh�"d·ú+ghvws��;f�vhv5�$f�plp
�}�6vwd��_|"dBn+z�d'v���jlsh�e~
j�n2j�~.|2~êvw|"�"�;xmghs5��x_u"stfGj�n2d�rejlnesh�2d
pljlshdB~
vhdBs��"�+fGvhdm��y:xmgw~ãsh�2dIvhdBd5rovhdBs5�
ced��"gwdBvhdBn-s�s���x�y6fG~�jlpljÃdBv;x�y+f�pli_xmghjlsw�"~�v5�����"jqzh���RdRz'f�plp

ÿ���»-¼-° �t¬�¾Ö¾�f�n+r9ÿ���»-¼-° �� ��ý.¯B�����"d�z�xm|"n-sµ�µfGp�p]fGplimxmgwjlsh�"~
v
z�x_|"n-s�fGp�p�sw�"dIpqf�gwimd�vhd��_|"dBn;z�dBv��=jln+z�pl|+r-jln"i
n"xmn��6~of5�"jl~�f5p
vwd��_|"dBn+z�d'v������"d�n"x_n-��~�f5�"jl~�f5p2vhd��_|"dBn;z�dBvI~.|"vwsRsw�"dBnou;d
�"gw|"n"d�r�x_|"s � jln�sh�"d.~of5�"jl~�f�p$�"�+fGvhd '�.ced��"ghdBvwdBn-s�x_n"d
z�x_|"n-s��hf�plp]f�pli_xmghjlsw�"~���zBfGplp�d5r$Y%� �B½)���B½CY�¾Ö¾Ã��u;f�vhd5r�xmn�sh�2d
���"ghjlxmgwj3f�plimx_ghjlsh�2~ëy�xmg�ú+n+r-jln"i.pqf�gwimd�j�swdB~�vwdBshv��2ghdBvwdBn-shd�r
jln 5 � 7µ� �
ced��2ghdBvwdBn-s�s���x z�x_|"n-s���vhx_~�d�fGp�i_xmgwj�sw�"~�v5û��]�"gwj�x_ghj��

�-x_~�d�f�n+r�§��-n+fG~�jqzB�-x_~.dm�3���2dIjln�sw|"jlshjlxmnou;dB�"jln+rosw�"dBvwd
fGp�i_xmgwj�sw�"~�v;jlv3sw�+f�s=vhjln+z�d���dRf�gwdRx_n"pl�]jln-shdBgwdBvhswd�r�jlnI~�f?�"jÃ�
~of�pmvwd��_|"dBn+z}dBv��-��düz'f�n.f5kmxmjqrIz}xm|"n-shjln"i�vwd��_|"dBn+z�d'vR���"jqzw�
fGghd�z�xmn-s�f�jln"d�r�jln1f¹p�x_n"imd'g.vhd��_|"dBn;z�dej�y���doú+ghvws�z�x_|"n-s
plxmn2imdBg�vwd��_|"dBn+z}dBv�� <�x���dBk_dBg�����de�+f5kmdeswx1u+d�zBf�gwd�y:|"p
n"x_s�swx z}xm|"n-s�feplxms
x�y�plx_n"imdBg
vhd��_|"d'n+z�dBv�sh�+fGs�r-x�n"x_s
�+f5k_d�~�jln"jl~�|"~�vw|"�"�;xmgws�� 9 sh�"d'gh��jlvhdm�-sw�"d]swjl~�d�vtf5kmd5r�u��
n"x_s�z�xm|"n-swj�n2iIvhd��_|"d'n+z�dBv]z�x_n-stf�jln"d5r�j�n.f�plxmn"i_dBg�vhd5�m|2dBn+z�d
~of5��u;dIpldBvhv�sh�+fGnosh�"dIswjl~�d]��f�vwshd�r¹z�xm|"n-swj�n2i�vwd��_|"dBn+z�d'v
��jlsh�2xm|"s=~�jln"jl~�|2~ vw|"�"�;xmgws{sw�+f�s=�Rx_|"pqr�n"dBk_dBg��+f5kmd�u+dBd'n
z�x_|"n-shd�r
u;d�zBfG|"vhd�sh�"d'j�g�vw|"u"vwd��_|"dBn+z�d'vI�Rd'ghdIn"x_s�pqf�ghi_dm�
â�xmsw�ësh�2d z}xm|"n-s���vhx_~�d�fGp�i_xmgwj�sw�"~�vo�+f5k_d�f �A���.ZR¬�� �

�
��¬5�¯'�$jln����"jqzw����dIú+n;r�f�plp3pqfGghimd�vhd5�m|2dBn+z�dBv�x�yRz�d'ghstfGjln
pldBn"i_sh�"v5�2y:xmplplx��Rd5r�u-��f�«�¬_ÿ�®�ZR¬����,�
��¬5�¯'�$���"dBgwd���d�ú+n+r
fGp�p2ghdB~of�jln"jln"i]pqfGghimd�vhd5�m|2dBn+z�dBv5�����"d]dBvwvhdBn-swj�fGpUr�j � dBgwdBn+z�d
jlv]jlnosh�2d��"gwx"z�d�r-|"gwd.sh�"d'��|2vhd�y:xmg�imdBn"d'gtf�swjln"i�zBfGn+r-jqr"fGshd
vwd��_|"dBn+z�d'v�r-|"gwjln"i�sw�"d.y�xmgh��f�g�re�"�;f�vhd_�e�]v��Rd
��jlp�p�vhd'd
~
xm~�d'n�s�f�gwj�p����_�]�2ghjlxmgwj���xm~�d�imdBn2dBgtfGshdBv�z'f�n+r-jqr"fGshdBv�y:x_g]f
�+fGvhv�|"vhjln"i
xmn"pl��sw�"d�p�fGghi_dIvhd��_|"d'n+z�dBv�y�xm|"n+r�j�n¹sh�"dI�2ghd��
k-jlxm|"v��+fGvhvRfGn+r�sh�"dBn.~of�á_dBv{f��+fGvhv�x�k_dBg�sh�2d]r"f�s�f]swx�ú+n+r
sw�"dBjlg3vw|"�"�;xmghs5��§���n;f�~�jqzB��xm~.d$imd'n"dBgtfGshdBv�zBf�n+r�j�r2f�shd'v3xmn��
sw�"d���è+�e|"vhjln"i¹sh�"d
p�fGghi_d.vhd��_|"dBn;z�dBv.y�xm|"n+r�jlnesw�"d��"gwdBk-j��
x_|"v��+f�vwvhdBvIfGn+r
sh�"d�z}|"vhswxm~�d'g]vhd5�m|2dBn+z�dBv�ghd�f_r
y:ghx_~ãsh�2d

[]\�^ Æ�À$Ç�É�ÒÃÄ�É�ÒC_3×S`�É:ÒÃÜ.È}ÁCaBÄ�É�ÒÃÊ ^ Ë9Ç�É�ÆhÂ�Æ�Ì�Ê:ÆwÜIÒÚÌcb d�e�Ü5ÒÃÜf`�ÆwÊ:Ê�Æ�É
Ê ^ È�Ì.À$Ç�É�ÒÃÄ�É:Ò;Í�Ä}Ég�ÌmÜ5ÒÚÌ1a�ÁÃÈ�É�aBÆ�ÒÃÊ�Æ�Ë]Â�ÆhÊ�ÂhÝ�_3Ä9h;ÆhÕBÆµÉtÓ-ÒÃÊ�ÏmÂ�ÆhÜ�Ê ^ Æ
Ç�É�Ä�Ç�ÆµÉ6ÊÖ×�Ê ^ È'Ê+ÈFi�ÙlÒÃÊ�Æ�Ë]Â�ÆhÊ2ÒÃÂ;Ç�É6ÆwÂ:ÆµÌ?Ê2ÒÚÌ�È�ÊÖÉ6È�ÌmÂ�ÈBÑwÊqÒÃÄ�Ì�ÒÚÍ+È�Ì�×RÊHh;Ä
Ä�Í�ÒÃÊ:ÂkjliTmon.p�ÙqÂqÏ�`mÂ�ÆhÊ�ÂRÈ}É6Æ�Ç�É�ÆhÂ�Æ�Ì�Ê�ÒÚÌ�Ê ^ ÆIÊÖÉ6È}ÌmÂ:ÈBÑwÊqÒÃÄ}Ì�Ê�Ä.È�ÕBÄ�ÒÃÜ
Â�ÑhÈ�Ì�Ì�ÒÚÌ1a�Ê ^ Æ�Ü�ÈBÊ:Èq`mÈBÂ:Æ;ÒÚÌ�ÁÃÈBÊ�Æ�É$ÇmÈBÂ�Â:ÆwÂhÝ"Ð'ÒÚÌmÑhÆ=Ê ^ ÒÃÂ;Ç�É�Ä�Ç-Æ�É�Êq×�Ü�Ä5ÆhÂ
ÌmÄBÊ ^ Ä�ÁÃÜ�Í�Ä}ÉüÂ�Æ]r'ÏmÆ�ÌmÑwÆhÂwÓ1h+Æ�Ü�Ä�ÌmÄBÊ�Æ]s'Ç�ÆwÑhÊ�È�Ì�È�ÁCa'Ä�É:ÒÃÊ ^ Ë�`mÈBÂ�ÆhÜ
Ä�Ì]À Ç�É:ÒÃÄ}É:ÒC_=×.`�É�ÒÃÜ�Ê�Ä�Ü�Ä�È�Ì?×A`�ÆwÊ:Ê�Æ�É;Ê ^ È�Ì�Ê ^ Æ$È�ÁCaBÄ�É�ÒÃÊ ^ ËO`mÈBÂ:ÆwÜRÄ}Ì
À Ç�É:ÒÃÄ�É�ÒqÝ



¸�|2vhshx_~�dBg ?hr 9 ghjli_j�n;f�p �{g�f�n"vµy:xmgw~�d�r ��y:swdBg
¸�|"vwshx_~�dBg]�-d5�m|2dBn+z�d ¸�|"vhswxm~�d'g]�-d��_|"dBn+z}d '�f��2�"jln"i

� � ��1��  �29��  � � M���1��  S M	�29
�  S � � M � S M 4 S �
� � � � � � �  �21��  ��3	�8:
�>7��  � � M���1��  S M	��3	� B� ��7�� B� ��3	�>7��  S � � M � S M �2� 1 � 3 S �1 � ��1��>4
�87
�  � � M���1�� '� �27
�  S � � M �_� 1 S �3 � ��1��  ��3�� 7��  �29
�  � � M���1��  S M	��3	� B� ��7�� B� ��3	�>7��  S M��29
�  S � � M � S M �2� 1 � 3 S M 4 S �4 � ��9��  � � M���9��  S � � M 4 S �

ç=j�i_|"ghd 4 û��{g�f�n"vµy:xmgw~�d�r.§�fGstf�u;f�vhd

J � � M pqfGghimd.����vhd��_|"d'n+z�dBvCS������.ä�dBvh|"pls�xGy{pljlshdB~
vhdBs��"�+fGvhd
	hï;î � ! � ��� J��
	 ����� � !����  1=ï

ð�ò:����ø
� � � æ�dB�ëz'f�n+r-jqr"fGshdBv�i_dBn"dBg�f�swd�r
y:gwxm~ J���	 �
� vhdBd.�-d�z}shjlxmn 1 �6�_� �AB�

	hï+î�ò-÷'����z}|"vhswxm~�d'g���vhd��_|"dBn;z�d���jln�sw�"dIr"f�s�f�u+fGvhd*1=ï
?�n;z�ghdB~
dBn-s]sw�"dIz�xm|"n-s�xGy±f�plp3zBfGn+r-jqr"fGshdBv�j�n � �

sw�+f�s�f�gwd�z�x_n�s�f�jln"d�r
jln��G�
J � � ¸�fGn+r-jqr"fGshdBv�jln � � ��jlsh�o~�jln"jl~�|"~9vh|2�"�+x_ghs5�
ò-ø 1

��n"vh��dBg � '�f5�"jl~�fGp+�-d��_|"d'n+z�dBv�jln�� � J����

ç=jlim|"gwd : û��]plimx_ghjlsh�2~ ���"ghjlx_ghjl�]plp

r"fGstfGu+f�vwdm�

�
ï;ö�÷"ö���ï+ø ?�n�fGp�p=sh�"d.f�pli_xmghjlsw�"~�v5� J���r-d'n"xmswdBv�sh�"d�vhdBs
xGy�fGp�p�pqf�gwimd�á_�6vwd��_|"dBn+z�d'v��RfGn+r � �.sw�"d�vwdBsIxGy�zBfGn+r-jqr"fGshd
á_��vhd��_|"dBn;z�dBv��

� )+* 0�2436587:9 ;:-L< 0��=7 9 587:9�0�2 2

���"d.f�pli_xmghjlsw�"~ãjlv]i_j�k_dBn�jln�ç=jli+� : �+?�n�d�fmzw���+f�vwv��$��d
|"vwd]sw�"d]pqf�gwimd�vwd��_|"dBn+z�d'v�y:ghx_~ sw�"d]�2ghdBk-jlxm|"v��+f�vwvRswxIimdBn��
dBg�f�swd�sw�"dIzBf�n;r-jqr"f�swd]vhd5�m|2dBn+z�dBvIfGn+r.sw�"dBno~�d�fGvh|"gwd]sw�"dBjlg
vw|"�"�;xmghs�u��o~of�á-jln"i�f
�+fGvhv�x�kmd'g�sw�"d.r"f�s�f�u+fGvhdm����s�sw�"d
dBn;r�xGy{sw�"dI�+fGvhv��2sh�"d�vw|"�"�;xmghs�x�y�sh�"dIzBfGn+r-jqr"f�swdBv]jlv�|"vhd5r
swx·r�dBshdBgw~�jln"d�sh�"d�pqfGghimd�vhd5�m|2dBn+z�dBv5� ?�n.sh�"d�ú+ghvwsR�;f�vhv5�msw�"d
x_|"sh�"|2sIx�y]sw�"d�pljlshdB~
vhdBs��"�;f�vhd
jlvI|"vhd5reshx¹j�n2j�swjqf�pljl©Bd�sw�"d
vwdBs]xGy3p�fGghi_d �}�6vwd��_|"dBn+z}dBv������"dIzBfGn+r-jqr"f�swdBv]f�gwd�vhshx_ghd�r�j�n
�"¬5 ����°"�t¯�¯ 5 ��7 5 1 7�shx��_|"jqzhá-pl��ú;n+r�f�plp�zBfGn+r-jqr"fGshdBv�z�xmn-stfGjln"d�r
jln�f.z}|"vhswxm~�d'g�vhd��_|"dBn;z�dm�

�E?4>�?4> � &�î��:ï;î�����÷2ø 16�"1=÷"ö�ò! �ò-ø�ò�î�÷2ö���ï+ø
���"d#"
$&%('�)*%+'�,*-(.0/1.
%&"*2(.�y:|2n+z�shjlx_n1stfGámdBvof�v�fGghi_|"~�dBn-s
J���	 � �-sh�"d�vhdBs�xGy{f�plp+pqfGghimd � !43 �A���vhd��_|"dBn;z�dBv������"d�y:|"n+zt�
swj�x_n���xmgwá�v]fGv�y:xmplplx���v���ç=jlghvhs5� B�xmjln.J��
	 � ��j�sw� J��
	 � û
576�8 -��:9 576 99�<; >
8 -
=H-�0
9�>�? BA@CD�79J�5�79D [
B ?C?D? B >&? BA@CD�79Jo5�79D >FE [0BHG ? BA@CD�79J�5�7<D >FE [���.�JILK >FE [ > B K >FE [ G

�=f�ghi_d ¸�f�n+r�j�r2f�shd ¸�f�n;r-jqr"f�swd
1 �h�-d��_|"dBn;z�dBv 3 �h�-d��_|"dBn;z�dBv 3 �µ��d��_|"dBn+z�d'v

� f5y:swdBg�B�x_j�n* � f5y:swdBg��"gh|2n"jln"i 
���,� 1 � ����� 1 3 � ����� 1 3 ����,� 3 � ����� 351 ���� 1 3 � ��� 1 354 ���� 1>4 � ��� 1 4 3 ���� 1 3 �

ç=jlim|2ghd 7 û�¸�fGn+r-jqr"f�swd  dBn"dBg�f�swj�x_n

M 2,-��.-N>�? BA@CD�79J�5�79D [ � G ? BA@CD�79J�5�7<D [�B ?O?P? B>�? BA@CD�79J�5�79D >:EJQ � G ? BA@CD�79J�5�79D >:EJQ �

æ�d��"s���r-dBpldBswd�fGp�p�vhd��_|"dBn;z�dBv�� Q � �ovw|+zw��sh�;f�sIvwxm~�d
� !�3 �A���vh|"u"vwd��_|"dBn+z}d�xGyR��jlv�n"xms�jlnRJ �
	 ���
ç2xmgod��+f�~
�"pldm��z�xmn"vwjqr-dBg�sw�"d�vwdBs�x�y 1 ��vhd5�m|2dBn+z�dBvHJRS

vw�"x���noj�n
sh�"d·ú+ghvws�z�x_p�|2~�n.x�y�ç=j�i;� 7 �=?�y�sh�2j�v�jlv�imjlkmd'n�fGv
jln"�"|2sRswx�sw�"dIf��"gwj�x_ghj���imdBn"d'gtf�swd�y:|"n+z�swjlxmn3�-��d���j�plp;imdBs�sh�2d
vwd��_|"dBn+z�d'vIvh�"x���n¹j�nosw�"d�vwd�z�x_n+r�z}xmpl|"~�nof5y:swdBg]sw�"dLB�x_jln3�
��y:shdBg��"gh|"n2j�n2i�x_|"sIvwd��_|"dBn+z�d'v.���"xmvwd.vh|"u"vwd��_|"dBn+z}dBv�fGghd
n"x_sIjln JTS_��sh�"dovhd5�m|2dBn+z�dBv
vh�"x���nNjlnesh�"d
sh�"jlgtrNz�xmpl|"~
n
��jlplp+u;dIpld�y:s5��ç"x_gRd}�2fG~��"pldm�*����� 3>1 � jlv��"gh|2n"d�rox_|"sRu;d��
zBfG|"vhd�sh�2d�vw|"u"vhd5�m|2dBn+z�d���� 3 1 � jlv]n"x_s�j�n JTS-��ª�ghx-x�y�x�y
z�x_ghgwd�z�shn2dBvhvox�y�sh�"dozBf�n;r-jqr"f�swd�i_dBn"dBg�f�swj�x_n��"gwx"z�d�r-|"gwd�jlv
i_j�k_dBn�jln'5 1 7h�

�E?4>�? D #/$$÷"ó'&�ñ�ò
¸�x_n"vhjqr-dBg9f r"f�s�f�u+fGvhdë��jlsw��sh�2d z}|"vhswxm~�d'g���vhd��_|"dBn;z�dBv
vw�"x���n9jlnTç=jli+� 6 � cede�+f5kmd�n"xms¹vh�"x���n9sw�"dexmgwj�i_jln+f�p
r"fGstfGu+f�vwd�jln1sh�"jlvod��+f�~
�"pldm�����"dez�|"vhswxm~
dBg�vwd��_|"dBn+z�d'v
fGghdojlneshgtfGn"v�y�xmgh~
d�r�y�xmgh~ ���"dBghdod�f_zw� swgtfGn"vtf_z�shjlxmn��+fGv
u;dBdBn�gwdB�"pqfmz}d�rou-�.sh�"d�vhdBs�xGy±pljlshd'~�vhd'shv�z�xmn-stfGjln"d�r
jln�sh�2d
swgtf�n2vtfmz}shjlxmnIf�n;r�sh�"d�p�jlswdB~�vwdBshv;�+f5kmd�u+dBd'nIghdB�2p�f_z�d�r�u-��jln-�
swdBimdBgwv������"d�~�jln"jl~�|"~1vw|"�"�;xmghs��+fGv�u+dBd'n.vh�;d�z�j�ú+d�r�swx]u;d
3	��) � j�� dm���oz�|"vwshx_~�dBg�vhd��_|"dBn;z�dBv '�����2dIú+gwvhsI�;f�vhv�x�k_dBg
sw�"d�r"f�s�f�u+fGvhd�jlv.~ofmr-d.jln�sw�"d�pljlshd'~�vhd's��"�;f�vhd_�üfGn+re��d
r-d'shdBgw~�jln"d�sh�"d�pqf�gwimd.����vhd��_|"dBn;z�dBv�vh�"x���nojln�ç=jli+� 9 �����"d
pqf�gwimd�vhd��_|"d'n+z�dBv�swxmimd'sh�"dBg���jlsh��sh�"d'j�g�vh|"�"�;xmgwsüfGs�sh�"d�dBn;r
xGy3sh�"d�vhd5z�xmn+r �"sh�2j�g�r$�"f�n;r�y:x_|"ghsw���+fGvhvhd'v�f�gwd�fGp�vwx�vw�"x���n
jlnosh�"d�vtf�~
d�ú+im|"gwdm�]æ�x�zBf�n+r�j�r2f�shd�j�v�i_dBn"dBg�f�swd�roy�xmg�sh�2d



� M � 4 S M �:S M 1 S MA3 S �� M � S M 1 S MA3 S M 1 4 S �� M ��S M �:S M 1 S MA3 S �� M ��S M 1 S M 4 S �� M 3 S M 4 S �
ç=j�i_|"ghd 6 û�¸�|"vhswxm~�d'gü�-d5�m|2dBn+z�dBv

ú"y�sh���;f�vhv5�����"d�~�f?��jl~�fGp�pqfGghimd�vhd��_|"d'n+z�dBv��Rx_|"pqr.u;d�sw�"d
sw�"ghdBd�vhd��_|"dBn;z�dBv5���,� 1 3 � � ��� 1>4 � f�n+r � 354 � �
� )�( 0�2436587:9 ;:-L< 0��=7 9 587:9 � 5 < /

���"jlv�f�plimx_ghjlsh�"~ jlv�imjlkmdBn¹j�n�ç3jli;� � � �;?�n�sw�"d�y:x_gh��f�gtr
�+fGvhv5�+��dIx_n"pl��z�x_|"n-s�vhd��_|"dBn;z�dBv�x�yRz�dBgwstf�jln�pldBn2imsh�2v��]ç2xmg
d��+fG~��"pldm�$��d�~�jlim�-s�z}xm|"n-sIvwd��_|"dBn+z�d'v.x�y�p�d'n"imsw� �_� �2� 3
fGn+r : j�n�sw�"d�y�xmgh��f�g�rN�"�+f�vwd�f�n;r z}xm|"n-s�vwd��_|"dBn+z}dBv�x�y
pldBn"i_sh� 1 f�n+r 4 j�n�sh�"deu+f_zwá���f�g�r1�2�+f�vwdm�����"d¹y:|"n+zt�
swj�x_n ¼;¯�@5°Rs�f�ámd'v·fGvI�+fGgtf�~
dBshd'g�sw�"d.pldBn"i_sh��x�y�vhd��_|"dBn;z�dBv
z�x_|"n-shd�r�jln9sw�"depqf�vhso�+fGvhv�fGn+r�ghd'sh|"gwn"v�sw�"depldBn"i_sh�9x�y
vwd��_|"dBn+z�d'v swx�u;d1z�xm|2n�swd�r²jlnësw�"d�n"d��"se�+fGvhv�� ���-|"v��
sw�"jlv]y�|"n+z�swj�x_n�r-dBswdBgh~
jln"dBv�d��+fmz�swpl�����"jqzw��vwd��_|"dBn+z�d'v�fGghd
z�x_|"n-shd�r �{fGn+r�u+f�pqfGn+z�dBvIsw�"d.shg�fmr-d'x � u;dBs���dBdBnesw�"d.shjl~�d
��f�vwshd�r jln�z�x_|"n-shjln"i²n"xmn��6~of5�"jl~�f�p�vwd��_|"dBn+z}dBv9kmdBgwvh|"v
z�x_|"n-shjln"i�d��"swdBn"vhjlx_n"v�x�y"vh~of�plp?z'f�n+r-jqr"fGshd�vwd��_|"dBn+z}dBv�� 9 n2d
d��"swghdB~
dIjlv�n"d��"s � !  � !�� � � ! jlv�sh�"dIpldBn2imsh��y:xmg����"jqzw�
zBfGn+r-jqr"fGshdBv��RdBgwd�z}xm|"n-shd5ropqf�vhs�B�2���"dBn�fGp�p=n"xmn��6~of5�"jl~�f�p
vwd��_|"dBn+z�d'v]f�ghd�z�x_|"n-shd�r$�-u2|"s�n"x�d��"shdBn"vwjlxmn"v�xGyUvw~�fGp�p-zBf�n��
r-jqr"fGshd
vhd��_|"dBn;z�dBv�fGghd�z�x_|"n-shd�r$� ?�nesh�"jlv.zBf�vwdm���]�"gwj�x_ghj��
�-x_~�d]r-d'imdBn"d'gtf�swdBv�jln�swx����"ghjlx_ghjl�]plp��3���2d�x_sh�"d'g�d��"shghd'~�d
jlvIf´y:|"n+z�swjlxmn�p�jlá_d�n"d}��s � !  � � ����� ! �$���"dBn�fGp�~
xmvws�n"x
n"x_n-��~�f5�"jl~�f�p�pqfGghimd�vhd5�m|2dBn+z�d�jlv�z�xm|"n-swd�r$�_u"|"s�plxmswv�x�y$d��-�
swdBn"vhjlx_n"v]xGy{vh~of�plp+zBfGn+r-jqr"fGshdBv�f�ghdIz�x_|"n-shd�r �
� dBs��"jls � r-dBn"x_shd�sw�"d�gtfGshjlxex�yIsw�"d�n-|"~.u;dBg�x�yIpqf�gwimd

! ��vhd5�m|2dBn+z�dBv
shx�sh�"d
n-|"~.u+d'g�xGy�zBf�n+r�j�r2f�shd ! ��vhd��_|"dBn;z�dBv
� j6� dm�l� P J � P ��P � � P B�9���2d ¼+¯ @5°]y:|2n+z�shjlx_n1�Rd�|"vwd�r1jln1sw�"d
d��"�;dBghjl~
dBn-shvejlv�i_jlkmdBn¨u+dBplx��I� ���2d jln-sh|2j�swjlxmn9u;dB�"jln+r
sw�"d��"d'|"ghjlvhswjqz�jlvIsw�+f�s.f�v�sh�"d
�+dBg�z�dBn-stfGimd�xGy�zBf�n;r-jqr"f�swdBv
z�x_|"n-shd�r
jlnosh�"dIz�|2ghghd'n�s��+f�vwv����"jqzw���;fmr.~
jln"jl~.|"~9vh|"���
�;xmgws{jln+z}ghd�fGvhdBv5�msw�"dRswjl~�d���f�vwshd�r�u-�·z}xm|"n-shjln"i�d��"shdBn2vhjlxmn"v
xGy3vh~�fGplp+zBf�n;r-jqr"f�swdBv����"dBn
�Rd�vhá-jl��f·p�d'n"imsw��imx-dBv]r�x���n3�
��� 6 0
9 5 � 6 �17���D9�	��
 576 9<-��-��K(
� -� 5 6

5 � ����@CD >���� ?������%( �.-
9��,� 6 ���c#%�
-
= 8P5 � ����@CD]> ��� ?����%( �.-
9��,� 6 ����� �
-
= 8P5 � ����@CD]> ��� ?�� � ( �.-
9��,� 6 ���� �
-
= 8P5 � ����@CD >���� ?����%( �.-
9��,� 6 ���"!��
-
= 8 - �.-
9��,� 6 ����� �

- 6 *
ced�|2vhd�sh�"d "�$&%('�)�%('�,*-(. /�.
%&"*2+.
y:|"n;z�shjlxmn�imjlkmdBn�j�n

�-d5z�shjlxmn 1 �6�m�6��shx�imdBn2dBgtfGshd�n"dB� zBfGn+r-jqr"f�swdevhd��_|"d'n+z�dBv5�
<�x��RdBk_dBg��;jln�sw�"d ! sh���+fGvhv5�$�Rd�~�f5��n2xms]�;f5kmdIsw�"dIpqf�gwimd

�*��ç2xmgw�üfGgtroª��+fGvhd
J � � M pqfGghimd.����vhd��_|"d'n+z�dBvCS������.ä�dBvh|"pls�xGy{pljlshdB~
vhdBs��"�+fGvhd
� � � J � �&�*��vhx.sh�;f�s���d��;f5kmd�f�n2j�z}d�plx-xm�oz�xmn;r-jlshjlxmn
N-� �$# � ���&�*���Rd�pqf�vws]z�xm|"n-swd�r �&%�')(�*
	hï;î � ! � ��� � �
	 � ��  ÷2ø 1�J %�')(�* ��  � !���� /1=ï
ð�ò:����ø
�4	 � J���	 � á-n"x���n �ö���ò-ø
� � � æ�d'�ëzBf�n+r�j�r2f�shd'v�imdBn"d'gtf�swd�r
y:gwxm~ J �
	 � �

ò�ñ+A'ò
� � � æ�d'�ëzBf�n+r�j�r2f�shd'v�imdBn"d'gtf�swd�r
y:gwxm~ � ��	 �0�

�4	 � ! � � n2d��"s � N-� ��# ��ö���ò-øeð�ò:����ø
	hï;î�ò�÷�����z�|"vhswxm~
dBg���vhd��_|"d'n+z�d<��jlnosh�"dIr"fGstf�u;f�vhd�1=ï
?�n;z�ghdB~
dBn-s�sh�"d�z�xm|"n-s�xGy±f�plp3zBfGn+r-jqr"fGshdBv
jln � ��sh�;f�s]f�gwdIz�xmn-stfGjln"d�r
jln����

J�� � ¸�f�n+r-jqr"fGshdBv�jln � �I��jlsh�o~
j�n2j�~�|"~9vw|"�"�;xmghs5�
N-� �$# � ! �
ò-ø 1

ò�ø 1

�*��â�fmzwá-�üfGgtroª��+fGvhd
	hï;î � !T3�3 � ! + � �*� !T3�3 /1=ï

�4	 � J � n"xms�y:x_|"n+r
jln.y:x_gh��f�g�r.�"�+fGvhd �ö���ò-ø�ð�ò:����ø
§�dBpldBshd�f�plp+vwd��_|"dBn+z}dBvIjln � � z�xmn-s�f�jln"d�r
jln
vwxm~
d J ' � � + ! �

	hï;î�ò�÷�����z�|"vhswxm~
dBg���vhd��_|"d'n+z�d<��jln
ùo� 1=ï
?�n;z�ghdB~
dBn-s�sh�"d�z�xm|"n-s�xGy±f�plp3zBfGn+r-jqr"fGshdBv�jln � �
sh�+fGs]f�gwd�z�xmn-s�f�jln"d�r
jln����

J�� � ¸�f�n+r-jqr"fGshdBv�jln � �I��jlsh�o~
j�n2j�~�|"~9vw|"�"�;xmghs5�
ò-ø 1

ò�ñ+A'ò ��� J���fGplghd�f_r-��á-n"x���n
§�dBpldBshd�f�plp+vwd��_|"dBn+z}dBvIjln J��.z}xmn-stfGj�n2d�r
j�n
vwxm~
d J='�� � + ! �

��n"vh��dBg � � � J��J�

ç=jlim|"gwd�� � û���plimxmgwjlsh�"~²�]�2ghjlxmgwj���xm~�d

vwd��_|"dBn+z�dovwdBs J �
	 � f5kmf�jlpqf�u"pld�fGvI�Rd�r�j�r�n2xms�z�x_|"n-sIsh�2d
� !�3 �A��hzBf�n+r�j�r2f�shd�vwd��_|"dBn+z�d'v��+?�n�sw�+f�s�zBf�vwdm�;�Rd�|"vwdIsh�2d
zBfGn+r-jqr"fGshd�vhdBs � ��	 � swx i_dBn"dBg�f�swd � �-�ã¸�xmghgwd�z�swn"dBvhv�jlv
~of�jln-stf�jln"d5rIu;d�zBfG|"vhd � �
	 �,+1J ��	 ���
?�n
sh�"dIu;fmzwá-�üfGgtr.�2�+f�vwdm�"��d�z�x_|"n-s�vhd��_|"dBn;z�dBv�y:xmg�sh�2d

pldBn"i_sh�"v���d�vwá-j��2�+d�r
x�k_dBgür�|"ghjln"i�sh�"d�y:xmgw�üfGgtr´�"�+f�vwdm�+f?yq�
swdBg�ú;ghvhs�r-dBpldBswjln"i�fGplp"vhd��_|"d'n+z�dBv�z�xmn-stfGjln"d�r.jln.vwxm~�d�pqf�gwimd
vwd��_|"dBn+z�d_�����2dBvhdovh~of�plpldBg�vhd��_|"d'n+z�dBvozBf�n"n2xmsIu;d�jlnesh�2d
fGn"vh��dBg�u;d�zBf�|2vhd��RdIf�gwdIxmn2p��.jln-shd'ghdBvwshd�rojlno~�f?�"j�~�fGp-vhd��
�_|"dBn;z�dBv���cedIf�plvhxor-dBpldBshd�sh�2d�pqf�gwimdIvwd��_|"dBn+z}dBvIy�xm|"n+r
jln
sw�"d�y:xmgw�üfGgtr
�"�+fGvhd�sh�+fGs]f�gwdIn"xmn��6~of5�"jl~�f5p6�
?�n�sh�"d�jl~��"pldB~
dBn-stfGshjlx�n3�-sh�2d�y:xmgw�üfGgtr�fGn+r�u;fmzwá-�üfGgtr

�"�;f�vhd'vüfGghd�jln-shdBgwvh�;dBghvwd�roshx�ghd�r-|;z�d]sw�"d]~
dB~�x_gh�]|2vhd�r´u��
sw�"d�zBfGn+r-jqr"f�swdBv���<�x��RdBk_dBg��2�Rd��+f5kmd�xm~
jlshshd5r.sh�2j�v�r-dBs�f�jlp
jln�ç=jli+� � � swx.vhjl~��2p�j�y:��sh�"dId}���;xmvwjlshjlxmn3�



J �
�}�µ�-d5�m|2dBn+z�dBv �-|2�"�+x_ghs
��� � 3
��� � �
� 1 � 3
� 3 � 3
� 4 � 3

J �
�5�h�-d��_|"d'n+z�dBv �-|"�2�+x_ghs
����� � �
��� 1 � 3
��� 3 � 1
��� 4 � 1
��� 1 � �
��� 3 � �
� 1 3 � 1
� 1>4 � �
� 354 � �

JTS
1 �h�-d��_|"dBn;z�dBv �-|"�"�;xmgws
� ��� 1 � �
� ��� 3 � �
� � 1 3 � 1
� � 1>4 � �
�
� 1 3 � �

J �3 �µ�-d5�m|2dBn+z�dBv �-|"�"�;xmgws
� ��� 1 3 � �

ç3jli_|"ghd 9 û �3fGghi_d·��d��_|"dBn+z�d'v

����� 1 ������ 3 ���� 1 3 ���� 1 4 ���� 1 3 �� 1 3>4 �
ç=j�i_|"ghd��
�mû�¸�f�n+r-jqr"fGshd 1 ��vhd5�m|2dBn+z�dBv

�E? DE?4> #/$$÷"ó'&�ñ�ò

<�vhjln"i�f�i-f�jln.sh�2d�r"f�s�f�u+fGvhd�|"vwd�rojln�sw�"d�d��+f�~��2p�d�y:xmg�sw�"d
���"ghjlxmgwjl�]plpIf�plimx_ghjlsh�"~�����d�ú+n+r�sh�"d�pqf�gwimd ����vhd��_|"dBn;z�dBv
� J � �vh�2x���n.j�n�ç=jli+� 9 jln.sh�"d�pljlshdB~
vhdBs��"�+fGvhd � r-|"gwjln"i�sw�"d
ú+gwvhs��+fGvhv�x�kmdBg�sw�"dür2f�stfGu+f�vwd B�=��f�á_d�y:xmg�jlplpl|"vhswgtf�swjlxmn�vhjl~.�
�"pljqz�jls��-��� � !  � � ! � ?�n
sh�"d�vhd�z}xmn+r
�+fGvhv��2�Rd�z�xm|2n�s � � swx
i_dBsKJ � � ç3jli;� 9 B����y:shd'g�sh�"dIsw�"jlgtr
�+fGvhv��;f��"gwjlxmghj���imdBn2dBgtfGshd
jlvIzBf�plpld�ro��jlsw�GJ �.fGvIf�ghi_|"~�d'n�s�shx
imdBs � S �I���"d.zBf�n;r-j��
r"fGshdBv�j�n � S f�gwd�vh�"x���n.jln.ç=j�i;�����_�$ced]r-x�n"x_s±z}xm|"n-s � S �
fGn+r
�"dBn+z�d�r-x.n"xms�i_dBn"dBg�f�swd#J S ��æ�d��"s��;f��"gwjlxmghj���imdBn2dBgtfGshd
jlvRzBfGplp�d5r���j�sw� � S shxIi_dBs � � �_���"jqzw��f5y:swdBg��"gh|"n2j�n2i+��sw|"ghn"vx_|"s�shxou+d�sh�2d.vtf�~
d � � vh�"x���n�jln�sw�"d�sw�"jlgtr�z�xmpl|"~
n�x�yç=jli+� 7 �´��y:swdBg�z�x_|"n-shjln"i � � shx�i_dBs#J � � ç=j�i;� 9 B�=��d.shgh�i_dBn"dBg�f�shjln"i ��� �"���"jqzw��sw|"ghn"v�xm|"s�swx.u+d�dB~
�"s��-�
ced.sw�"dBn�vwstfGghs.sh�2d�u+f_zhá-��f�g�r��"�+f�vwdm�eæ�x_sh�"jln"i�i_dBshv

r-d'p�d'shd�r³y:ghx_~ J � vwj�n;z�d�sw�"dBghdof�gwd.n"x�plxmn"i_dBg�vhd��_|"d'n+z�dBv5�ced
�+fmrNvhá-jl�"�;d�r�z�xm|2n�swjln"i�sw�"dovh|"�2�+x_ghs�y:x_g.vhd��_|"dBn;z�dBv
jln � S jln�sw�"d�y:x_gh��f�gtr��2�+f�vwdm�o��y:swdBg�r-d'p�d'shjln"i�sw�"xmvwd�vhd}�
�_|"dBn;z�dBv.jln � S sh�+fGs�f�gwd.vh|"u2vhd��_|"dBn;z�dBvox�y�vhd��_|"d'n+z�dBv
j�n
J � ��j�� dm�l��vw|"u"vwd��_|"dBn+z�d'v�xGy ����� 1 3 � ����d�fGghdopld�y:s���jlsh�sw�"d�vwd��_|"dBn+z�d'v$��� 1>4 � fGn+r � 1 354 � �o���"d'vhd���xm|2p�r�u;d
z�x_|"n-shd�r´shx�imd's���� 1>4 � f�v�f�~�f?��jl~�fGp�p�fGghi_d 1 ��vhd��_|"dBn;z�dm�
æ�d��"s��"f�plp"sw�"d]vwd��_|"dBn+z}dBv]jln%J � d��+z�dB�"s�� 3>4 � fGghd�r-dBpldBshd5r
vwj�n;z�d�sh�"dB��fGghd�z�xmn-stfGjln"d�r.jln.vwxm~�d�plx_n"imdBg�vhd5�m|2dBn+z�dm��ç2xmg
sw�"d�vtf�~
d]gwd�f�vwxmn3�$f�plp;vhd��_|"d'n+z�dBvIjln.J � f�gwdIf�plvhx.r-dBpldBswd�r$�

� )7� 0�2436587:9 ;:-L<�����	�
�< 9� � 5 < /

���"d�§��-n+fG~�jqzB�-x_~.d·fGplimxmgwjlsh�"~�jlvIvw�"x���n�jlneç=j�i;� ���2�
� j�á_d1�]�2ghjlxmgwj���xm~�d_�.�Rd�vhá-jl�êz�x_|"n-shjln"i²zBf�n+r�j�r2f�shd�vhd��
�_|"dBn;z�dBvIxGy�z}dBghs�f�jln�pldBn2imsh�2v]jln�sh�2dIy:x_gh��f�g�r��2�+f�vwdm�����"d
zBfGn+r-jqr"fGshd�vwd��_|"dBn+z�d'vRsw�+f�s�f�gwdRz�x_|"n-shd�r�jlv{r�dBshdBgw~�jln"d�r·u��
sw�"d�kmfGghjqf�u"pld
�°µ¯ �+��?�nesw�"d�jln"jlshjqfGp�jl©�fGshjlxmno�"�;f�vhd_��f�plp�sh�2d
zBfGn+r-jqr"fGshd�vhd5�m|2dBn+z�dBv�x�y3pldBn"i_sh�
|"�"shx�f�n+r�jln+z�pl|+r�j�n2i.�°µ¯ �
fGghd�z}xm|"n-shd5r$�����"dBn
j�n.sw�"d�y�xmgh��f�g�rI�2�+f�vwdm�"f�plp"vwd��_|"dBn+z�d'v
���"x_vhd�pldBn"i_sh�"v�fGghd�~.|"plshjl�"pldBv$xGy3�°µ¯ ��fGghd�z�xm|"n-swd�r$�����-|"v��
��jlsh���°h¯"�
vhdBs�shx 1 �2�RdI��jlplp{z}xm|"n-s]vwd��_|"dBn+z}dBvIx�y�p�d'n"imsw�"v
�_� �"��f�n;r 1 j�nNsh�"d
jln"jlshjqf�pljl©�f�swjlxmn��"�+f�vwdm�RfGn+r : � 9 �6���2���l���
jln�sw�"d�y:xmgw�üfGgtr��"�;f�vhd_��ced]gwd�f�plpl�.��f�n-shd�r´shx.z�xm|2n�s�x_n"pl�
vwd��_|"dBn+z�d'v.x�y�p�d'n"imsw�"v 1 � : � 9 �6���"�l�l�Ã��ced�z'f�neimd'n"dBgtfGshd
vhd��
�_|"dBn;z�dBvIxGyüpldBn"i_sh� : u-�#B�x_jln"jln"i.vhd��_|"d'n+z�dBv.xGyRpldBn"imsw� 1 �
ced�z'f�n�imdBn"d'gtf�swd.vhd��_|"d'n+z�dBv�x�yRpldBn2imsh� 9 u-��B�x_j�n2j�n2i.vhd��
�_|"dBn;z�dBv�xGy]pldBn"imsw� : ��jlsh��vwd��_|"dBn+z}dBvox�y�pldBn2imsh� 1 ��dBs�z��
<�x��RdBk_dBg���shxeimd'n"dBgtfGshd�sh�"d¹vhd��_|"dBn;z�dBv�xGy�pldBn"i_sh� 1 �R��d
n"d'd�rovhd5�m|2dBn+z�dBv�x�y�pldBn"imsw�"v*�IfGn+r��"�;f�n+r
�"dBn;z�d�sw�"dIjln"j��
swj�fGplj�©5f�shjlx_n.�"�+f�vwdm�
��vRjln����"ghjlx_ghjq�-xm~
dm�mr-|2ghjln"i�sh�"d�u+fmzwá-�üfGgtr´�"�+f�vwdm�"��d

z�x_|"n-s]vwd��_|"dBn+z�d'vIy:x_g]sw�"d�pldBn2imsh�2v]��d�vwá�jl�"�;d�r¹x�kmdBg�r-|"gµ�
jln"iesw�"doy:x_gh��f�gtrN�"�;f�vhd_� <�x��Rd'kmdBg5��|"n"pljlámdojln��]�"gwj�x_ghj��
�-x_~�dm� sh�"dBvwd�zBfGn+r-jqr"fGshd.vhd5�m|2dBn+z�dBv
�Rd'ghd�n2xmsIi_dBn"dBg�f�shd5r
jln�sh�"d
y:x_gh��f�g�r��2�+f�vwdm�����"d�jln-shdBgw~�d�r-jqfGshd��2�+f�vwd�imdBn��
dBg�f�swdBv]sw�"dB~������2dBnosh�"dIu;fmzwá-�üfGgtr.�2�+f�vwdIjlv�j�r�dBn-shjqzBf�p$swx
sw�"d�xmn2d�y:x_g$�]�"gwjlxmghjq�-x_~�dm�$ç2xmg=d��+f�~��2p�d_��f�vwvh|"~
d�sh�;f�s3��d
z�x_|"n-sLJTS�f�n+r J��_�-f�n+r J���sw|"ghn2vRx_|"s�shx�u+d�dB~��"s���j�n�sh�2d
y:x_gh��f�g�r.�"�+fGvhdm��ced]i_dBn"dBg�f�shd ��� f�n+r ��� � jln-shd'gh~�d5r-jqf�shd
�"�;f�vhdAB�+fGn+r.sw�"dBn�z�x_|"n-s ��� y:x_p�plx���d�r�u-� ��� f5y:swdBg]r-dBpldBsµ�
jln"i�n"xmn��6~of5�"jl~�f5p{vwd��_|"dBn+z}dBv � u+f_zhá-��f�g�r��2�+f�vwd B�N���"jlv
�"gwx"z�dBvhv�jlv�sh�"dBnogwdB�+d5f�shd5roy:x_g � � fGn+r ��� �=?�n�fmz�sw|+f�p$jl~.��"pldB~
dBn-stfGshjlxmn3�=sh�2d�jln-shdBgw~�d�r-jqfGshd.�"�+fGvhdojlv�jln-shd'ghvh�;dBgwvhd�r
��jlsh�Nsh�"dou+f_zwá���f�g�re�"�;f�vhd_�Ru2|"s���do�+f5kmd
xm~
j�swshd�r�sw�"jlv
r-d'stf�jlp$jln�ç=j�i;� ����shx�vhjl~��2p�j�y:��d��"�+x_vhjlshjlxmn=�
ced�|"vhdN"�$&%('�)�%('�,*-(. /�.
%&"*2+.�jln�sh�"d�jln"jlswj�fGplj�©5f�shjlx_n·fGn+r

jln-shdBgw~�d�r�j�fGshd��2�+f�vwdBv��_u"|"s�|"vwd )*2��&,�-(.0/�.
%H"*2(.RjlnIsw�"d�y:xmgµ�
��f�g�r.�"�+fGvhdm�����"d�)*2��&,*-(.0/1.
%&"*2(.]�"ghx"z�d5r-|"ghd�j�v�imjlk_dBn�jln



�*�.�°h¯"�.jlv]f�nojln-shdBi_dBg � �
�*��?�n"jlswj�fGplj�©5f�shjlx_n�ª��+f�vwd
J � � M pqfGghimd.����vhd��_|"d'n+z�dBvCS������.ä�dBvh|"pls�xGy{pljlshdB~
vhdBs��"�+fGvhd
	hï;î � ! � ��� ! # � vhshd'��÷"ø 1�J���	 ����  � !���� /1=ï
ð�ò:����ø
� � � æ�dB�ëzBfGn+r-jqr"fGshdBv�i_dBn"dBg�f�shd5r
y:ghx_~ J���	 � �
	hï+î�ò-÷'����z�|2vhshx_~�dBgµ�6vwd��_|"dBn+z}d�� �:ø�ù � 1=ï
?�n+z�gwdB~�d'n�s�sw�"d�z�x_|"n-s�x�y�f�plp3zBf�n;r-jqr"f�swdBv�jln � �
sw�+f�s]fGghd�z}xmn-stfGj�n2d�r
j�n ���

J � � ¸�fGn+r-jqr"f�swdBv�jln � �
��jlsw��~
jln"jl~�|"~¨vh|"�2�+x_ghs��

ò�ø 1

�*��ç2xmgw�üfGgtroª��+fGvhd
	hï;î � ! � vwshdB�T� J�� ��  � ! � � vwshdB�0/1=ï
ð�ò:����ø
���·ú+n+r.J ��� vhshd'� y:gwxm~ J���f�n;r J vhshd'�
� ��� vwshdB� �  �
	hï+î�ò-÷'����z�|2vhshx_~�dBg�vhd5�m|2dBn+z�dBv��]jln´ù � 1=ï
ð�ò:���:ø
� � x_s�yq��imdBn2dBgtfGshd � J � ��J vhswdB� �(��:�"�-d'd��-d�z�swjlxmn 1 � 1 �6�
ç2xmg�d�f_zh�ovwd��_|"dBn+z�d " Q������-j�n;z�ghdB~
dBn-s�jlshv]z�x_|"n-s�j�n
� ��� vhswdB� � f_r"r-jln"i�jls�shx � ��� vwshdB� j�y{n2d�z�dBvwvtf�gw� B�

ò-ø 1
J ��� vwshdB� � ¸�f�n+r�j�r2f�shd'v�j�n � ��� vhswdB� ��jlsw��~
jln.vh|"�"�;xmgws��
ò�ø 1

�*��?�n-shd'gh~�d5r-jqf�shdIª��;f�vhd
	hï;î � !T3�3 � ! +-�*� !T3�3 /1=ï

�4	 � J���n"xms��_dBs]r-dBswdBgh~
j�n2d�r �ö��{ò-ø
� 	 � J���	 � á-n"x���n �ö���ò-ø
� � � æ�dB�ëzBfGn+r-jqr"f�swdBv�imd'n"dBgtfGshd�r�y:gwxm~ J���	 � �

ò-ñ A'ò
� � � æ�dB�ëzBfGn+r-jqr"f�swdBv�imd'n"dBgtfGshd�r�y:gwxm~ � ��	 �:�

�*��â�fmzwá-�üfGgtroª��+fGvhd�û��2f�~�d�f�v�sw�+f�s�xGy{�]�2ghjlxmgwj���xm~�d

ç=jlim|"gwd����"û=�]pli_xmghjlsw�"~ê§��-n+f�~
j�z'�-xm~.d

�-d5z�shjlxmn 1 � 1 � �_�]���2d�gwd�f�vwxmn�j�v�sw�+f�s "
$&%('�)*%+'�,*-(.0/1.
%&"*2(.
i_dBn"dBg�f�shd'v�pldBvhv�zBf�n+r�j�r2f�shd'v{sw�+f�n�)�2��&,*-(. /�.
%&"*2+.����2dBn���d
i_dBn"dBg�f�shd � ��� ��y:gwxm~ J � 5 �;7µ� <�x��Rd'kmdBg5��sh�"jlv.~of5��n"x_s
�"x_pqr����"dBn��Rd�shgw�Ishx�ú+n;r#J ��� vhswdB� y:ghx_~ J � fGn+r�J vwshdB� � �
fGvRjlv�sh�"d�zBf�vwd�jln
sh�"d�y:x_gh��f�gtr��2�+f�vwdm� ?�nofmr"r-jlswj�x_n3��j�y3sh�2d
vwj�©'d�xGy P J � P � P J vhswdB� P jlv�p�d'vhv�sh�+fGn�sw�"d�vhjl©Bd�x�y � ��� vhswdB�
i_dBn"dBg�f�shd5r�u-�.f��"gwjlxmghj���imdBn2dBgtfGshdm�-jls�~of5��u;d�y�f�vhswdBg�shx�ú+n+r
fGp�p�~
dB~.u+d'ghv]xGy J ��fGn+r�J vwshdB� z}xmn-stfGj�n2d�r�jln���sh�+fGn�swx
ú+n;r�fGplp+~
dB~.u+d'ghv�x�y � ��� vhswdB� z�x_n�s�f�jln"d�r
jln��G�

�E? �E?4> ��ø	�hö���ò
��� ����÷2ø 16�"1=÷"ö�ò# �ò-ø�ò-î�÷"ö��:ï;ø
���"d�)*2��&,�-(.0/�.
%H"*2(..y:|2n+z�shjlx_n�stfGámdBv�fGv�fGghi_|"~�dBn-swv J��-�
sw�"d�vwdBsox�yIpqf�gwimd�á_��vhd��_|"dBn;z�dBv�� J � ��sw�"d�vhdBsox�y�p�fGghi_d@Bt�
vwd��_|"dBn+z�d'v���f�n+rNsh�2d�z}|"vhswxm~�d'g.vhd��_|"dBn;z�d �G� ?�s.gwdBsh|"gwn"v
sw�"d�vhdBs�x�y±z'f�n+r-jqr"fGshd � ! �� ���vhd��_|"dBn;z�dBv�z�x_n-stf�jln"d5r�jln����
���"d
jln�sw|"jlshjlxmn�u;dB�"jln+resw�"jlv�i_dBn"dBg�f�swj�x_n��"gwx"z�d�r-|"gwd�jlv

sw�+f�s�j�y � � Q J � f�n;r � � Q J ��fGghd�u+x_sh�ez�xmn-stfGjln"d�rojln����
fGn+r�sh�"dB�Ir-x_n � s$x�kmdBgwpqf���jln �G��sw�"dBn5� � � � � � � jlv{f�zBfGn+r-jqr"fGshd� !<�� 6�6vwd��_|"dBn+z}dm�'�$dBs ��u+d
sh�"d
vhd��_|"d'n+z�d%��� � � � �
�
�A� ��� �
���"d�j�~
�"pldB~.dBn-stfGshjlxmn�x�y"sw�"jlv$y:|"n;z�shjlxmn�jlv3f�v$vw�"x���nIu;dBplx��Iû
����� @C5 D��17F5�798�:179��;<7�� � [ � Q������ �����
� >R��5�:1Q15�798�� K > B � (�������./�=7=,5�798�:�7<��;97<5���� � > *,�
��? 79�"! ��J4@C�$#&%
' � @C5 ;9I%��D]NP@C��7(! @C��� � [ � Q ����� �*)$�&+ �

� ) �)5�:�Q15�798�� K ) B � (�������./�=7=,5�798�:�7<��;97<5���� � ) *,�
��? 5�D]NSG�D ��J N �,#-%
' � @C5 ;9IK��D]N @C�17�! @C��� ��).��)-/ [ ����� � � �&+ �

0 �15*1+79G �32�I:@C� ISE�� > 1T@CD�� � ) 1T@CD���D���7	2�I:@C�
;9IK�4!
@CD @CI%��� >�? 79�4! � � ) ? 5�D]NSG�D9�

ç2xmgNd��+f�~��2p�d_��z�x_n"vhjqr-d'g J � shx²u+d�sh�2d9vhdBs�x�y�vhd��
�_|"dBn;z�dBv�j�n9ç=jli+� 9 ��f�n+r�pldBs )*2��&,�-(.0/�.
%H"*2(.�u;d�zBf�plpld�r
��jlsh���+f�g�f�~�d'shdBgwv J � �KJ � f�n+r sh�"dez�|"vwshxm~
dBg���vhd5�m|2dBn+z�d
� M ��S M � S M 187 S M 3 S � �]���-|"v �A�·z}xmghgwdBvh�;xmn;r-vIshx M � S��+� �
swx M � S��'dBstz������2dRdBn;r�fGn+r�vhs�f�gws3kmf�pl|"d'v$y:x_g3d�f_zh��vhd5�m|2dBn+z�d
jln J �����2j�zw��jlv�z}xmn-stfGj�n2d�rNj�n ��fGghdovh�"x���n�jln ç=jli+� � 1 �
���-|"v5�Rsw�"d�gwdBvh|"pls
x�yIsh�"d�B�x_jln ��jlsw� sw�"d�B�xmjln1z�x_n+r-jlshjlxmn
�>���65�798 # �>��� �$# �,: # � ���"dBgwd;�>�.r-dBn"x_shdBv�sh�"d
vhdBs�x�y�vhd��
�_|"dBn;z�dBv]xGy�p�d'n"imsw� �	�jlv�sw�"d�vhjln"impld�vhd5�m|2dBn+z�d������ 1 3 � �

�E? �E? D #/$$÷"ó'&�ñ�ò
¸�x_n�swjln�|2j�n2iR��jlsh��xm|"g=d��+f�~��2p�d�xGy2��d�z�shjlx_n 1 �6�m� �2��z�x_n"vhjqr-dBg
f��°h¯"��xGy �2� ?�n�sh�"d�j�n2j�swjqf�pljl©�f�swj�x_n��"�+fGvhdm�5��dRr-dBswdBgh~
j�n2d J �
vw�"x���n�jln�ç=jli+� 9 �=���"dBn3�-jln�sw�"d�y�xmgh��f�g�r.�"�;f�vhd_�-�Rd�imdBs/�
zBfGn+r-jqr"fGshd�vhd��_|"d'n+z�dBv�jln � � û������ 1 3 � ��jlsw��vw|"�"�;xmgws]x�y��f�n+r ��� 1 3>4 � ��jlsw��vw|"�"�;xmgws�x�y��_� 9 |"s�xGy{sw�"dBvhd_�+x_n"pl����,� 1 3 � jlv�pqf�gwimdm� ?�nosh�"d�n"d��"s]�+fGvhv5�+��d�ú+n;r � � shx.u;d
Q \�^ Æ�È�Ç�É�ÒÃÄ�É�ÒÚÙHaBÆ�Ì�Æ�É�È�Ê:Æ-Ç�É�Ä5ÑhÆhÜ5Ï�É�Æ2ÒÚÌ�Ð5ÆhÑhÊÖÒÃÄ�Ì=<GÝ n5Ý n=ÌmÆhÆwÜ�Â"Ê�Ä+`�Æ

aBÆµÌmÆ�É�È�ÁÚÒ�>hÆwÜ�Ê�Ä aBÆ�ÌmÆµÉ6ÈBÊ�Æ@? > /4) ÍÃÉ�Ä�ËBA > ÝDC;Â:Â�Æ�Ì�ÊÖÒÃÈ�ÁÚÁÃ×BÓ;Ê ^ ÆFE:Ä}ÒÚÌ
ÑwÄ�ÌmÜ5ÒÃÊqÒÃÄ}Ì ^ È'Â"Ê:Ä `�Æ3Ñ ^ È}Ì1aBÆhÜ�Ê�Ä�É6Æ�rBÏ�ÒÚÉ�Æ;Æ]r'ÏmÈ�ÁÚÒÃÊq×�Ä�ÍmÊ ^ Æ�g�É6Â�Ê iTmFG
Ê�Æ�É�Ë]ÂhÓBÈ}ÌmÜ�Ê ^ Æ�ÑhÄ}ÌmÑhÈBÊ�Æ�ÌmÈBÊÖÒÃÄwÌüÄ}Í�Ê ^ Æ=É6ÆµË]È�ÒÚÌ�ÒÚÌ1a3Ê�Æ�É�Ë]ÂwÝ



�-d��_|"dBn;z�d à�n+r ��stf�gws
����� � � �
��� 1 � 1 �
��� 3 � 3 �
��� 1 � 1 �
��� 3 � 3 �
� 1 3 � 3 1

ç=jlim|"gwd � 1 û��-s�f�gws]f�n+roà�n+r
¶RfGpl|"dBv

dB~
�"s��-��æ�x��I� j�n�sh�2d.j�n-swdBgh~
d�r-jqf�swdI�"�+fGvhdm�=�Rd.i_dBn"dBg�f�swd
� S y:gwxm~ J �_�-f�n+r � � y:ghx_~ J � ���-jln+z�d � � sh|"gwn"vRx_|"s�shxIu;ddB~
�"s��-�$�Rd�z}xm|"n-sLB�|2vhs � S r-|2ghjln"i�sw�"d�u+f_zwá���f�g�r��2�+f�vwd
swx.imdBsKJ S �

� � � `��B£�`��ãa ¢ b �

��x]f�vwvhdBvwv�sh�2d�ghdBpqfGshjlkmd��;dBgµy:xmgw~�f�n;z�d�x�y;sh�"dRfGplimxmgwjlsh�"~
v
fGn+rIvwsh|+r��Ish�"d'j�g�v�zBf�pld���|"�.�"gwxm�;dBghswj�d'v��_�Rd��+d'g�y:x_gh~�d5rIvwdBk_�
dBg�f�p�d}���;dBgwj�~
dBn-shv�xmnef�n0?hâ=' ä��&� :
���
�>4�1�� <9��xmgwá�vwstf?�
swj�x_n���jlsw��fI¸�ª < z}p�x"zwá�gtf�swd�x�y 1�1 '0<�©m� : 3 '�âexGyU~of�jln
~
dB~�x_gh�-�tfGn+r�gh|"n"n2j�n2i]��?"= 1 � �"�;���"d�r"f�s�f�ghd'vhjqr-d�r�jlnIsw�"d
�+?"=ëú;p�d�vh�-vwshdB~ f�n;r���f�v�vhswxmgwd�r�xmnef��  â��"¸��.? 1 � 4 ß
r-gwjlkmdm�;��jlsh��~�d�fGvh|"gwd�rovwd��_|"dBn-shjqf�p�sh�"gwxm|"i_�"�"|"s�x�yüfGu+x_|"s
� '�â���vwd�z�x_n+r$�

�=)+* � / 	8/ 7 
 ;O945 	 5�� � ��	6;:-8/�;O9 � ��
 ; 


��x�dBkmf�pl|+fGshd�sw�"d]�;dBg�y�xmgh~of�n+z}d�x�y$sh�"d�f�plimx_ghjlsh�"~
v3x�k_dBg
f�p�fGghi_d�gtfGn"imd�xGy+r"f�s�f]zw�+f�g�fmz�swdBghjlvwshjqz�v��_��dRi_dBn"dBg�f�shd5rIvw��n��
sw�"dBshjqz�z�|"vwshxm~
dBg�swgtfGn"vtf_z�shjlxmn2v��²dBn-k-jlghxmn2~�dBn-s�� ?�n1x_|"g
~
x�r�dBp�x�yIsh�2d1Þhgwd�f�plße��xmghpqr$���+d'xm�"pld�u"|2� vwd��_|"dBn+z}dBv�x�y
vwdBshv�x�y]jlshd'~�v��oà�f_zh�evw|+zw��vwd��_|"dBn+z�d¹x�y�j�swdB~�vwdBshv�j�v��+xG�
swdBn-shjqf�plpl��f�~�f?��jl~�fGp�pqf�ghi_dovhd��_|"dBn;z�dm�9��n1d��+f�~
�"pld�x�y
vw|+zw� f�vwd��_|"dBn+z�d�~�jlim�-s�u;d�vw�"dBdBswv�f�n+rþ�"jlplp�x���z'f�vhd'v��
y:x_plp�x���d�r¹u-�³f�z}xm~.y�xmghswdBg�� y:x_p�plx���d�r¹u���vh�;f�~�vIfGn+r�gh|-yÖ�
è+d'v���<�x��Rd'kmdBg5�-vhxm~
d]�;dBxm�2p�d�~of5��u"|2�.xmn"pl�.vhx_~�d�x�y{sw�"d
jlshd'~�v�y:gwxm~�vh|;zh�ef.vwd��_|"dBn+z}dm�.ç"x_g]jln"vhs�f�n+z}dm�$vhx_~�dI�;dBxG�
�"pld�~
j�i_�-s$u"|"�Ix_n"pl�Ivh�"d'dBshv�f�n+r��2j�plplx���zBfGvhdBv�y�xmplplx��Rd�r·u��
f
z�xm~´y:xmgwshdBg5�UfGn+r¹vhxm~
dIxmn2p��oz�xm~´y:xmgwshdBgwv���� z�|"vwshx_~�dBgµ�
vwd��_|"dBn+z�do~of5��z}xmn-stfGj�ne~
xmgwd�sw�+f�nex_n"d.vh|+zw�evwd��_|"dBn+z�d_�
ç2xmgId}�2fG~��"pldm��f�z�|2vhshx_~�dBg�~�jli_��s��"pqfmz�dof�nex_gtr-dBg�y:x_g�f
r-gwdBvhv�fGn+r BBf_zhá_dBs$���"dBn�xmg�r-dBgwj�n2i�vh�"dBd'shvRfGn+r��"jlp�plx���z'f�vhd'v��
���"d'ghd.sh�2d�r-gwdBvhv�f�n+r BBfmzwá_dBs�shxmi_dBsh�2dBg�y:x_gh~ �+f�gws�xGy�fGn-�
x_sh�"dBg�vhd5�m|2dBn+z�dm��¸�|"vhswxm~
dBg���vhd��_|"d'n+z�d�vhjl©BdBv�f�gwd]s��-�"jqzBfGp�pl�
z�pl|"vwshdBgwd�r9f�gwxm|"n;r fé~�d�fGn1f�n+r�f�y�dB��z�|"vwshxm~
dBghv
~�f5�
�+f5k_d�~of�n-��shg�f�n"v�fmz�swjlxmn"v5�³��j�~
jlp�fGghpl�-�+swgtfGn"vtf_z�shjlxmnNvhjl©BdBv
fGghd�|"vh|;f�plpl��z�pl|"vhswdBghd�r�f�gwxm|"n;r�f�~
d�f�n�fGn+rof�y:dB��shg�f�n"vµ�
f_z�shjlxmn2v��+f5kmd�~�fGn-��jlshd'~�v��
���"dovw��n-sw�"dBshjqz�r2f�stf¹imd'n"dBgtfGshjlxmn��"gwxmi_gtf�~ stf�á_dBv�sw�"d

�+fGgtfG~�dBswdBghv�vh�"x���nojln���f�u"pld��m��ced�imd'n"dBgtfGshd�r�r"fGstf�vwdBshv

' 	 ' 
:�JRQ�79GISE�;<:�5�D�IKJ�79G�5F�6��5 @��97?I.E @ N.D]NSQ NS5�7.(
' ;�' 0�%79G]N��%7F��:1J?Q�7<G ISE�D�G]N.��5]N.;9D @CI%�15���79G��+:15�D�I%J�79G
' ��' 0�%79G]N��%7F��:1J?Q�7<G ISE�@CD�7<J�5���79G��,G]NS�15]NS;9D @CIK�
' L	' 0�%79G]N��%7 BC79���%D�� I.E�J N �0@CJ N9B���I%D�7<��D @ NqBPB��

B N.G��%7�� 798�:179�1;9795
' �$' 0�%79G]N��%7F5 @��97RISE�� D�79J�5�7<D�5R@C� J N �0@CJ N9B

��IKD�79��D @ NqBPB�� B NSG��K7?5�7<8�:�79�1;9795
�! 
:�JRQ�79GISE�J N �0@CJ N9B���I%D�79��D @ N9BPB��"B N.G��%7�� 7<8�:�79�1;9795
�#" 
:�JRQ�79GISE�J N �0@CJ N9B���I%D�79��D @ N9BPB��"B N.G��%7$� D�79Jo5�79D�5
� 
:�JRQ�79GISE�@CD�7<J�5

��f�u2p�d.�mû�ª�f�g�f�~
dBshdBgwv

 NSJo7 ' ;�' ' ��' ' L	' ' �$' �0@��97

�&%('+(
� # � 4&�,�q4)�!S4&��# ?���� # � � ! # ?���� ��? �
� # � 4&�,�q4)�!S4&���
?�� # � � ! ��? � ��? �
� � � 4&�,��? �q4)�!S4&��# ?���� � � ��? � ! # ?���� ��? *
� � � 4&�,��? �q4)� �q4&��# ?���� � � ��? � � # ?���� ��? �
��f�u"pld��"û�ª�f�g�f�~�d'shdBg�vwdBshswj�n2imv � �-�-n-sh�"dBswjqz�r2f�stfGvhdBswv 

u-��vwdBshswj�n2i,+.- � 4����
� �/+10 � � 4
����� f�n+r2+ � � �����
� �
���"d�n-|"~.u;dBg�xGy z}|"vhswxm~�d'ghv�� P 3 P ��f�v�vhdBs�shx*� 4�� � �
��� �$��f5�
u"pld���vh|2~�~�fGghjl©BdBv�sh�"d�r2f�stfGvhdBs��+f�g�f�~
dBshdBg�vwdBshswjln"imv5��ced
gwd�y:dBg�sh�2dIghd�f_r-dBg�shx 5 1 7{y�xmg�sh�2d�r-d'stf�jlplv]xGy�sh�"d�r2f�stf´imdBn��
dBg�f�swj�x_no�"ghx_imgtfG~��

�=)�( 4 / 2 
 ;O965�/87 / 79� 587
< 
�	��:/

ç=jli+� � 3 vh�"x���vIsw�"d.ghd'p�fGshjlkmd.d}��d5z�|"shjlx_n�shjl~
dBv�y:xmg�sh�2d
sw�"ghdBd.f�pli_xmghjlsw�"~�v�y�xmg�sh�2dIvhj���r"f�s�f�vwdBshv�imjlkmdBnojlno��f�u"pld��
fGv3sh�2dR~
j�n2j�~.|2~ vw|"�"�;xmgws{jlv�r-d�z�gwd�f�vwd�r�y:gwxm~ � ) vw|"�"�;xmghs
swx � � � ) vh|"�"�;xmgws���ced��+f5kmd�n"xms��"plx_shshd5r�sw�"d�d}��d5z�|"shjlx_n
swj�~
dBv�y:x_g�§]�-n+fG~�jqzB�-x_~�d�y:x_g.plx��êkmfGp�|2dBv�xGy·~
jln"jl~�|"~
vw|"�"�;xmghs�vhjln+z}d�jlsIi_dBn"dBg�f�swd�rNshx-x�~�fGn-��zBf�n;r-jqr"f�swdBv�fGn+r
g�f�n�x_|"s�x�yR~
dB~�x_gh�-�üà±kmdBn�j�y�§��-n+fG~�jqzB�-x_~�d]�;fmro~
xmghd
~
dB~�x_gh�-�Bsh�2d]z�xmvws�x�y;ú+n+r-jln"i�sh�"d�vw|"�"�;xmghs�y:x_g{sw�+f�s�~�f�n-�
zBfGn+r-jqr"fGshdBv��Rx_|"pqr.�+f5k_d�d'n"vh|"gwd�r¹d��"d�z�|"swj�x_n�shjl~
dBvR~.|;zh�
pqf�gwimdBg�sh�+fGn�sw�"xmvwdIy�xmg]���"ghjlx_ghj�xmg��]�"gwj�x_ghjq�-x_~�dm����v�d��-�
�;d�z�swd�r$��sw�"d�d}��d5z�|"shjlx_n�shjl~
dBv�x�y�f�plp�sw�"d�fGplimxmgwjlsh�"~
v]jln-�
z�gwd�f�vwd�fGv�sw�"d�vh|"�"�;xmgwsIjlvIr-d�z�gwd�f�vwd�reu;d�zBfG|"vhd
x�y]f.pqf�gwimd
jln+z�gwd�f�vwd�jlnIsh�"d�n-|"~.u;dBg3xGy+pqf�ghi_dRvwd��_|"dBn+z}dBvRjlnIsw�"d�ghd'vh|"pls��
§��-n+f�~
jqzB�-xm~.d��;dBg�y�xmgh~
vI��xmghvwd.sh�+fGnesh�"d
xmsw�"dBgIs���x

fGp�i_xmgwj�sw�"~�v
~�fGj�n2p���u;d�zBfG|"vhd�jls�i_dBn"dBg�f�swdBv�f�n+r9z}xm|"n-shv
f�~.|+zw�Np�fGghi_dBg�n-|"~.u;dBg�x�y�zBf�n;r-jqr"f�swdBv�jln�sh�"d�y:xmgw�üfGgtr
�"�;f�vhd_�3���"d�r-j � dBgwdBn+z�d�jln�sh�"d�n-|"~.u;dBg$xGy2z'f�n+r-jqr"fGshdBv=imdBn��
dBg�f�swd�rojlv�r-|2dIshx.sw�"d�)*2��&,*-+.0/�.
%&"�2(.IzBf�n;r-jqr"f�swd�i_dBn"dBg�f5�
swj�x_n��"gwx�z}d�r-|"gwd�jls�|"vhdBv5�����2d�"�$&%('�)*%('�,*-+.0/�.
%&"�2(.�r-x-dBv
n"x_s�z�x_|"n-s�fGn��ezBfGn+r-jqr"f�swd�vwd��_|"dBn+z�dosw�+f�s.z�xmn-s�f�jln"v�fGn��
vw|"u"vhd5�m|2dBn+z�d����"jqzw��jlv.n"xms�pqf�gwimdm�N���"d�)*2��&,*-+.0/�.
%&"�2(.
r-x-dBv�n2xms��+f5k_d�sw�"jlv��"gh|2n"jln"i�zBf��;f�u"jlpljls����
���"d�~�f B�x_g]fmr-kmfGn-stf�i_d�x�yR���"ghjlxmgwjq�-xm~
d]x�kmd'g]�]�2ghjlxmgµ�

jl�]plp=j�v�sh�+fGs]jls�f5k_xmjqr-v]z�x_|"n-shjln"i
~�f�n-�.n"x_n-��~�f5�"jl~�f�p2vhd��



¸,� � �6� 4 �µ� 3 ��?��m� � 4 ¸,� � �6� 4 �µ� 3 ��? �"� 4

0

50

100

150

200

250

300

350

400

450

0.20.250.330.50.751

T
im

e
 (

se
c)

Minimum Support

DynamicSome
Apriori

AprioriSome

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0.20.250.330.50.751

T
im

e
 (

se
c)

Minimum Support

DynamicSome
Apriori

AprioriSome

¸/� � ���(�"� 4 �µ� 3 �2?��_� � 4 ¸/� � ���(�"� 4 �µ� 6 �2?��_� � 4

0

100

200

300

400

500

600

700

0.20.250.330.50.751

T
im

e
 (

se
c)

Minimum Support

DynamicSome
Apriori

AprioriSome

0

200

400

600

800

1000

1200

1400

0.20.250.330.50.751

T
im

e
 (

se
c)

Minimum Support

DynamicSome
Apriori

AprioriSome

ç=jlim|"gwd � 3 û�à=�"d�z}|"shjlxmnoswj�~
dBv

�_|"dBn;z�dBv���<�x��Rd'kmdBg5�+sw�"jlv�f_r-kmf�n-stfGimd�jlv]gwd�r-|+z�d5r�u;d�zBfG|"vhd
xGy�s���x�gwd�f�vwxmn"v5��ç=j�gwvhs5�IzBf�n+r�j�r2f�shd'v � � jln1���"ghjlxmgwjl�]plp
fGghd�imd'n"dBgtfGshd�r�|2vhjln"i�J ��	 �������2dBghd�fGvR���"ghjlx_ghjq�-xm~
d�vhxm~
d��
swj�~
dBv�|"vhd'v � �
	 � y:x_g�sh�2j�v��"|"gh�;xmvwdm�R��j�n;z�d � ��	 � + J���	 � �
sw�"d�n-|"~.u;dBg�xGy�zBf�n+r�j�r2f�shd'v�i_dBn"dBg�f�shd5rë|2vhjln"i��]�"gwj�x_ghj��
�-x_~�dozBf�n�u;d�pqfGghimd'g��1�-d�z}xmn+r$��fGp�sw�"xm|2im�����"ghjlx_ghjq�-xm~
d
vwá�jl�"v�x�kmdBgIz�x_|"n-shjln"i�zBf�n;r-jqr"f�swdBvIx�y�vhxm~
d�pldBn2imsh�2v��=sh�"dB�
fGghd�imdBn"d'gtf�swd�r�n"x_n"dBsh�2dBpldBvhv�fGn+rovwstf5��~
dB~�x_gh��ghdBvwj�r�dBn-s��
?�y�~
dB~�x_gh��i_dBshv¹ú+plpld�r�|"�3�I���"ghjlx_ghjq�-xm~
d�jlvoy:x_gtz�d�r�swx
z�x_|"n-s]sw�"d�pqfGvhs�vhd's�xGyRzBf�n+r�j�r2f�shd'v�i_dBn"dBg�f�swd�r�d'kmdBn�j�yRsw�"d
�"d'|"ghjlvhswjqz]vw|"imi_dBvhswv]vwá�jl�"�2j�n2i�vwxm~�d�~�x_ghd]zBfGn+r-jqr"f�swd�vhdBswv��
���"jlvod � d�z�s�r�d�z�ghd5f�vhd'v�sw�"d�vwá-j��2�"jln"i r-jlvwstf�n;z�deu+d's��RdBd'n
sw�"d�s���x�zBf�n+r�j�r2f�shd.vwdBshv�sh�;f�s�fGghd�jln+r�dBd�rez�x_|"n-shd�r$��fGn+r
���"ghjlxmgwjq�-xm~
d{vwstfGghshv�u;dB�+f5k-jln"i]~
xmgwd{pljlámd��]�"gwj�x_ghjl�]plp��3ç2xmg
plx���dBg]vw|"�"�;xmghswv��=sh�"d'ghd.f�ghd�plxmn"i_dBg]pqfGghimd�vhd��_|"dBn;z�dBv���fGn+r
�"d'n+z�d�~�x_ghd�n"xmn-��~�f?�"j�~�fGpmvwd��_|"dBn+z�d'v��$f�n+r����"ghjlx_ghjq�-xm~
d

r-x-dBv�u;dBswshdBg5�

�=)7� � � 
�24/
� � �

ced���jlplp��"ghdBvwdBn-s�j�n�sw�"jlv3vhd5z�shjlxmn�sh�"d�ghdBvw|"plshv=x�y"vtzBfGpld��6|2�
d��"�;dBghjl~
dBn-shv�y:xmg�sh�"d.���"ghjlx_ghjq�-xm~
dIf�plimx_ghjlsh�"~���ced.f�plvhx
�;dBg�y�xmgh~
d�r�sh�2d�vtfG~�d.d��"�;dBghjl~
dBn-shv�y:xmgI���"ghjlx_ghjl�]plp��{fGn+r
y:x_|"n+r�sw�"doghdBvw|"plshv.shx¹u+dokmd'gh�evhjl~
j�pqfGg��oced�r-x�n"xms�ghd��
�;xmgws�sh�"d��]�2ghjlxmgwj���plp+gwdBvh|"plswv�shx�z�x_n"vhdBgwkmd�vh�;fmz�dm��ced]��jlplp
�"gwdBvhd'n�s�sh�2dRv�zBf�pld���|"�.ghd'vh|"plshv±y:xmg�vhx_~�d�vwdBpld�z�swd�r�r"fGstfGvhdBswv��
�-jl~
j�pqfGg{gwdBvh|2p�swv]��dBghd�xmu"s�f�jln"d�r�y:xmg�x_sh�"dBg]r2f�stfGvhdBswv��
ç=jli+� � 4 vh�2x���v��"x������"ghjlxmgwjq�-xm~
d�vtz'f�pldBvo|"��fGv�sh�2d

n-|"~.u;dBg�x�y�z�|"vwshxm~
dBghv�j�v�jln+z�gwd�f�vwd�r�swdBn�shjl~
dBvNy:ghx_~
� 4�� � �
��� swx�"� 4 ~�jlplplj�x�n=� � ���2d�vtzBfGpld��6|2�Iimg�f��"��y:x_g$j�n;z�ghd�fGv��
jln"iosh�2d.n�|2~.u+dBg�xGy�z�|2vhshx_~�dBgwv�y:gwxm~ � 4 � ���
� swx � 4
� � ���
�
plx-xmá-vekmd'gh�ëvwjl~�jlpqf�g��� ced�vw�"x�� sh�"d�ghdBvw|"plshvey�xmgesh�2d



1

2

4

6

8

10

250 1000 1750 2500

R
e
la

tiv
e
 T

im
e

Number of Customers (’000s)

2%
1%

0.5%

ç=jlim|"gwd � 4 û��"zBfGp�d}�6|"�eû�æ�|"~.u+d'g�x�y±z}|"vhswxm~�d'ghv

r"fGstfGvhdBs�¸,� � ���(�"� 4 �h� 3 ��?��m� � 4 ��jlsw��sh�2ghdBd�pldBk_dBplv.x�y�~�jln"j��
~.|"~ vh|"�"�;xmgws������"d�vhjl©BdIxGyRsh�"d�r"f�s�f�vhd's]y�xmg�2� 4 ~�jlplp�j�xmn
z�|2vhshx_~�dBgwv]��f�v 1	:�6 '�â]�2���"dId��"d�z}|"shjlxmn¹shjl~�dBv�f�gwd�n"xmgµ�
~of�pljl©Bd�r���j�sw��gwdBvh�;d�z�s�shx�sh�"d�shjl~�dBv±y:xmg�sh�"d�� 4�� � �
��� z}|"v��
swxm~�d'ghvIr"f�s�f�vwdBs����]v�vw�"x���n3�$sw�"d.d��"d�z�|"swjlxmneshjl~
dBv]v�zBf�pld
�_|"jlshd�pljln"d�fGghpl���
æ�d��"s��;�Rd�j�n-k_dBvhswj�i-f�swd�rosh�2dIvtzBfGpld��6|2�³fGv]��dIjln+z�ghd5f�vhd5r

sw�"deshx_stf�p�n�|2~.u+dBg
x�y.jlshdB~
v�jlnTf�z�|2vhshx_~�dBgovwd��_|"dBn+z�d_�
���"jlv�jln+z�ghd5f�vhdo��f�v.fmzw�"jldBk_d�rejlnes���x³r-j � dBghd'n�s.��f5�-v�û.j-
u-�ojln+z�ghd5f�vhjln"i
sh�"d�f5kmdBg�f�imd�n�|2~.u+dBg�xGyRshg�f�n"v�fmz�swjlxmn"v��+dBg
z�|2vhshx_~�dBg5��ámd'dB�"jln"iesh�2d³f5k_dBgtfGimdon-|"~.u+d'g.x�y�jlshd'~�v��+dBg
swgtf�n2vtfmz}shjlxmn1sw�"d�vtf�~
d���f�n+r�jlj-.u-��jln+z�gwd�f�vwj�n2i�sh�2d³f5k_�
dBg�f�i_d�n-|"~.u+d'g�x�yIjlshd'~�v.�;dBgoshgtfGn"vtf_z�shjlx_n3��ámd'dB�"jln"i�sw�"d
f5k_dBgtfGimd�n�|2~.u+dBg�shg�f�n"v�fmz�swj�x_n"vI�;dBg�z�|2vhshx_~�dBg�sw�"d�v�f�~
dm�
���"d.f�jl~�xGyüsw�"jlv�d}���;dBgwj�~
dBn-s��üfGv�swxovhdBd.�"x��9x_|"gIr"f�s�f
vwshgh|;z�sh|"gwdBv�vtzBfGpld�r
��j�sw�osh�"dIz�|"vwshx_~�dBgµ�6vwd��_|"dBn+z�d�vhjl©Bd_�"jln-�
r-d'�+dBn;r-dBn-sIx�y�xmsh�2dBg�y6fmz�swxmgwv�pljlámd�sw�"d�r2f�stfGu+f�vwd�vwjl©Bd�fGn+r
sw�"d�n-|"~.u+d'g3x�y$pqf�gwimd�vhd��_|"dBn;z�dBv���ced�á_dB�"s�sw�"d�vhjl©Bd�xGyUsw�"d
r"fGstfGu+f�vwd�gwxm|"i_�"pl��z�x_n"vhs�f�n-s�u��oá_dBdB�"jln"iosh�2d��"gwx"r-|+z�s�x�y
sw�"d]f5kmdBg�f�i_d]z�|"vhswxm~
dBg���vhd��_|"d'n+z�d�vhjl©Bd]fGn+r�sh�"d�n-|"~.u;dBg�x�y
z�|2vhshx_~�dBgwv�z�x_n"vhs�f�n-s��oced�ú"�"d�r�sh�2d�~�jln"jl~�|"~ãvw|"�"�;xmghs
jln�swdBgh~
v]x�y�sh�"d�n-|"~.u+d'g�x�yRswgtf�n2vtfmz}shjlxmn"v�jln�sw�"jlv]d��"�;dBg��
jl~�d'n�s5��ç=j��"jln"i�sw�"d.~�jln"jl~�|"~²vh|"�"�;xmgws�f�vIf´�+dBg�z�dBn-stfGimd
��xm|"pqrN�+f5k_d�pld�r�shxNpqf�ghi_d�jln+z�gwd�f�vwdBv�jln1sh�2d�n-|"~.u+d'g�x�y
pqf�gwimd�vhd��_|"dBn;z�dBvIf�n+r´�Rd���f�n-shd5r.shx.á_dBdB�osh�2d�vwjl©Bd�x�y{sw�"d
fGn"vh��dBg�vhdBs�ghx_|"im�"pl�Isw�"d]v�f�~
dm�$�]plp"sw�"d]d}���;dBgwj�~
dBn-shv��;fmr
sw�"d�p�fGghi_d�vwd��_|"dBn+z}d�pldBn"i_sh�ovhd's]shx 3 f�n;r�sw�"d�pqf�ghi_d�j�swdB~.�
vwdBs�vhjl©Bd�vhdBs�shx �_� � 4 �����"d�f5kmdBg�f�imd�shgtfGn"vtf_z�shjlx_n�vwj�©'dI�üfGv
vwdBs�shx��2� 4 jlnIsh�"d�ú;ghvhs�i_gtf��2�3�����"jlpldRsw�"d�n�|2~.u+dBg=x�y$shg�f�n"vµ�
f_z�shjlxmn2v��+d'g]z�|"vhswxm~
dBg���f�v�vhdBs�shx�� � jln.sh�"d�vhd�z}xmn+r$�����"d
n-|"~.u;dBghv�jln�sh�"d.á_dB� � dm� i+� � ��� �ghd}y:dBg�shxosh�"d.~
jln"jl~.|"~
vw|"�"�;xmghs5�
���"d
ghdBvw|"plshv�fGghdovh�"x���nNjln ç=jli+� � : ���]v.vw�"x���n3��sw�"d

d��"d�z}|"shjlxmn�shjl~
dBv�|"vh|;f�plpl��jln+z�gwd�f�vwd�r���jlsh��sw�"d�z�|"vwshx_~�dBgµ�
vwd��_|"dBn+z�d¹vhjl©Bdm��u"|"s�xmn2p��ei_gtf_r-|+f�plpl�-�����"d
~�f�jlnegwd�f�vwxmn

y:x_g�sh�"d�jln+z�ghd5f�vhd
�üfGv�sh�+fGs�jln�vh�"jlswd�xGyüvwdBshswj�n2i�sw�"d.~�jln-�
jl~.|"~�vw|"�"�;xmghs�jln�swdBgh~
vIx�y]sw�"d�n-|"~.u;dBg�x�y�z}|"vhswxm~�d'ghv��
sw�"d�n�|2~.u+dBg�x�y3pqfGghimd�vhd��_|"d'n+z�dBv�jln+z�gwd�f�vwd�ro��jlsh�
j�n;z�ghd�fGv��
jln"i�z�|"vwshx_~�dBgµ�6vwd��_|"dBn+z�dovwj�©'dm��� vhd�z�x_n+r"fGgh�eghd5f�vhx_ne�üfGv
sw�+f�s�ú+n+r-jln"i
sh�"d.zBf�n;r-jqr"f�swdBv��"ghdBvwdBn-s�j�n�f�z�|"vwshx_~�dBg�vhd��
�_|"dBn;z�d�swx�x_á³f
pljlshswp�d.~
xmgwd�swj�~
dm��ç2xmg�vh|2�"�+x_ghs�pldBkmdBp�x�y
� ��� ��sh�"d¹d��"d�z�|"swj�x_n1shjl~
d�fmz}sh|+fGp�pl�e��dBn-s�r-x���n1f�pljlshswp�d
���"d'n�sw�"d.shg�f�n"v�fmz�swj�x_n�vwjl©Bd���f�v�jln+z�gwd�f�vwd�r$�����"d�ghd�fGvhx_n
y:x_g3sw�"jlv{r-d�z}ghd�fGvhd�jlv3sw�+f�s=sh�"dBgwd�jlv{f�n�x�kmdBgw�"d�fmr�f�vhvwx"z�jqf�shd5r
��jlsh�¹ghd�f_r-jln"i�f´shgtfGn"vtf_z�shjlx_n3����s]�"jli_��pldBkmdBp�xGyRvh|"�2�+x_ghs��
sw�"jlv�x�kmdBgw�"d�fmroz�x_~��"gwjlvhdBv�f�vhjlimn2jÃú$zBf�n-s��+f�gws�x�y{sw�"dIswxmstfGp
d��"d�z}|"shjlxmn.swjl~�dm�3��j�n;z�d]sw�"jlvRr-d�z�gwd�f�vwdBv����"dBn.sw�"d]n-|"~.u;dBg
xGy3shgtfGn"vtf_z�shjlx_n"v]r-d�z�gwd�f�vwdm�;sh�"d�shx_stf�p;d��"d�z�|2shjlxmnoshjl~
d]f�plvhx
r-d5z�ghd�fGvhdBvIf�pljlshswp�d_�

� � £ ¢ b �w¥]\-¦h£ ¢ \�a ¢ ¤ � ¥�^"¥]` ��� £�`��

ced�jln-shgwx�r�|+z�d�rof�n"dB�1�"gwxmu"pldB~ x�y3~�jln"jln"i�vwd��_|"dBn-shjqf�p
�+fGshswdBghn"v�y�ghxm~Wf�r"fGstfGu+f�vwd�xGy·z�|2vhshx_~�dBg�vtfGpldBv.shg�f�n"v�fmzw�
swj�x_n"vIf�n+r��2ghdBvwdBn-shd�rNsh�2ghdBdof�plimx_ghjlsh�"~
v�y:xmg�vwxmplk-j�n2i�sw�"jlv
�"gwxmu"pldB~��ë����x�xGy�sh�2d³fGp�i_xmgwj�sw�"~�v5�����"ghjlxmgwjq�-xm~
d�fGn+r
���"ghjlxmgwjl�]plp����+f5kmd�z}xm~��;f�gtfGu"pld��;dBg�y:x_gh~of�n+z�d_�If�plsh�"x_|"im�
���"ghjlxmgwjq�-xm~
dR�;dBg�y�xmgh~
vRf�pljlshswp�d�u;dBswshdBg�y:x_g�sh�2d]plx��Rd'g�kmf�p��
|"d'vIx�y�sh�"d
~�jln"jl~�|"~ãn-|"~.u;dBg�x�y]z�|"vhswxm~
dBghvIsw�+f�s�~.|"vhs
vw|"�"�;xmghsof�vhd��_|"d'n�swjqf�p��+f�swshdBgwn3�ë�"z'f�pld���|"�1d��"�;dBghjl~�d'n�swv
vw�"x���sw�+f�s�u;xmsh�o���"ghjlxmgwjq�-xm~
d�f�n;r.�]�2ghjlxmgwj���plp$vtzBfGp�d�pljln-�
d�fGghpl�I��jlsh��sh�"d�n-|"~.u;dBg3xGy z}|"vhswxm~�d'g{swgtfGn"vtf_z�shjlxmn2v������"dB�
fGp�vwxI�+f5k_d]d��+z�dBplpldBn-s�vtzBfGp�d}�6|"�
�"ghx_�+d'ghshjldBv���jlsh�.ghd'vh�;d�z�s]swx
sw�"d�n-|"~.u;dBg$x�y"shg�f�n"v�fmz�swjlxmn"v�jlnIf�z�|"vhswxm~
dBg3vwd��_|"dBn+z�d]fGn+r
sw�"d�n�|2~.u+dBg�x�y�jlshd'~�v�j�nof�shg�f�n"v�fmz�swj�x_n3�
?�nevwxm~�d.f��2�"plj�z'f�shjlx_n"v��$sw�"d�|2vhdBg�~�f5�o��f�n-sIshxoá-n"x��

sw�"degtfGshjlx�xGy�sw�"den-|"~.u+d'g�x�y.�;dBxm�"pld����"x�u+x_|"im�-sosh�2d
ú+gwvhs !�� �1jlswdB~�vejlnêfþvhd��_|"dBn;z�d9shx¨sh�"d�n-|"~.u+d'g�x�y
�;dBxm�2p�d����"xNu+x_|"im�-sosh�"d¹ú+gwvhs ! jlswdB~�v5��y�xmg � # ! #
pldBn"i_sh�ox�y�vhd��_|"d'n+z�d"�=?�n�sw�"jlvüz'f�vhd_�"��d���jlplp"�+f5k_d]swx�~of�ámd
fGn�fmr"r�j�swjlxmn+fGp$�+f�vwv�x�k_dBg]sw�"d.r"f�s�f.shx
imdBs�z�xm|2n�swv�y:xmg�f�plp
�"gwd�ú"�"dBv�x�y�p�fGghi_dIvhd��_|"d'n+z�dBvIj�y���d���dBghd�|"vwj�n2i�sh�2dI�]�"gwj��
x_ghjq�-xm~
d�fGplimxmgwjlsh�"~
v��.c1jlsw�esh�"d
�]�"gwj�x_ghjl�]plpRfGplimxmgwjlsh�"~��
��d�fGp�gwd�fmr��e�+f5kmd
sh�"dBvwd�z�x_|"n-shv�� ?�n�vw|+zw�1f��"�"pljqzBfGshjlxmn"v5�
sw�"dBghd}y:xmgwdm�����"ghjlxmgwjl�]plp���jlplp�u+d5z�xm~
d�sh�2d��"gwd�y:dBgwghd�r�f�pli_x��
gwj�sw�"~��
���"d'vhd�f�plimx_ghjlsh�"~
v"�+f5k_d�u+d'dBnIjl~��"pldB~
dBn-shd�r�xmn�vhd'kmdBg�f�p

r"fGstfogwdB�;xmvhjlswxmghjldBv5��j�n;z�pl|+r-jln"i�sw�"d��+?"=ãú+pld
vh�-vhswdB~ fGn+r
§�â ��� :
���
� ��fGv3�+fGghs=x�y"sh�"d��]|2dBvhs��"gwx�B�d�z�s5��fGn+r��+f5kmd�u+dBd'n
gw|"n�f�i-f�jln"vwsür"fGstf�y:gwxm~ vhdBk_dBgtfGp�r"f�s�f"� ?�nosw�"d�y:|"sw|"ghd_�+��d
�"pqfGn�shx.d}��swdBn+rosw�"jlv��Rx_ghá�fGp�x_n"i�sh�"d�y:x_p�plx���jln"iIpljln"dBv5û

� à{��swdBn"vwj�x_n�xGy+sh�2düfGp�i_xmgwj�sw�"~�v;shxIr-jlv�z�x�kmdBg�vwd��_|"dBn-shjqf�p
�;f�shswdBghn2v�fmz�gwxmvhv.jlswdB~ zBfGshdBi_xmghjldBv5����n�d��+fG~��"pld.x�y
vw|+zw��f�zBf�swdBimx_gh�.jlv�sh�+fGsRf�r�j�vw����f�vw�"dBg�½l·¬�á-j�s�zw�"dBn
fG�"�"pljqf�n+z}d�½l�¬��"d�f5k-�
dBpld�z�shgwjqzIf��"�2p�jqfGn+z�dm�-dBs�z��



0

0.5

1

1.5

2

2.5

3

10 20 30 40 50

R
e
la

tiv
e
 T

im
e

# of Transactions Per Customer

200
100
50

0

0.5

1

1.5

2

2.5

3

2.5 5 7.5 10 12.5

R
e
la

tiv
e
 T

im
e

Transaction Size

200
100
50

ç3jli_|"ghd�� : û{�2zBf�pld���|"�eû�æ�|"~.u;dBg�x�y ?�shd'~�v��+dBg�¸�|"vhswxm~
dBg

� ��g�f�n"vw�+x_vhjlshjlxmn�x�y3z�x_n"vhswgtf�jln-shv�j�n-swx]sh�2d]r-jlvtz�x�k_dBgh�.f�p��
i_xmgwj�sw�"~�v5�.���"dBgwd�z�x_|"pqr�u+d
jlshdB~ z�x_n"vhswgtf�jln-shv � d_� i;�
vwd��_|"dBn-shjqfGp"�+f�swshdBgwn"v�j�n-k_xmplk-j�n2i��"xm~
dRf��"�2p�jqfGn+z�dBv�3x_g
swjl~�d{z}xmn"vwshgtfGjln�swv � dm� i+� sh�"d�dBpldB~�d'n�swv$x�y+sw�"d��+fGshswdBghn"v
vw�"xm|2p�r�z�xm~
d3y�ghxm~9swgtfGn"vtf_z�shjlxmn2v{sw�+f�s�f�gwdüfGs3pld�f�vws 8 �
fGn+rof�s�~�x_vhs�8 ��r"f5�-v]fG�+f�gws��

� � � � ` �3¢ b � \

5 �@7·ä����]i_gtf5��f�p����I� ?�~
j�d'p�jln"vwá-j6�5f�n+r����m�-��f�~
j6�:'ojln"jln"i
fGvhvhx"z�jqfGshjlxmn�gh|2p�d'v�u;dBs��Rd'dBn�vwdBshvoxGy�jlshdB~
v.jln�pqf�gwimd
r"fGstfGu+f�vwdBv��;?�n�� � �5ÿ;: � �I°���¯�Y������
	������������¼	�
��¯;�t¯'¼+ÿ�¯>��¼���¬�¼+¬ !G¯'ý.¯B¼-°8� ���I¬5°h¬��;�+f�i_dBv� ��7�� ��� : �
c�fGvh�"jln"i_shxmn=��§��Ú¸��l� '�f5� � 9	9�1 �

5 � 7·ä��I�]i_gtf5��f�pof�n+rãä����-gwjlámf�n-s��Dç;f�vhs�fGplimxmgwjlsh�"~
v
y:x_ge~�jln"jln"i�fGvhvwx�z}j�fGshjlxmn²gw|"pldBv�� ?�n�� � �5ÿ;: � �N° �"¯
������������¼��5¯���¯B¼+ÿ�¯'�I�"f�n-swj�fGimx;�]¸��"jlpldm�I�-dB�"swdB~.u;dBg
� 9�9 3 �ãà=�"�+f�n;r-d�r�kmdBgwvhjlxmn9f5kmf�jlpqf�u"pldof�v�?hâL' ä�d}�
vwd�f�g�zh��ä�dB�;xmgws�ä�å 9�6	1�9 �_åm|2n"d�� 9	9 3 �

5 1 7·ä����]i_gtf5��f�p�f�n+r1ä��R�-gwjlámf�n-s�� 'ojln"jln"ievwd��_|"dBn-shjqf�p
�+fGshswdBghn"v5� ä�dBvhd5f�gtzw�²ä�dB�;xmgws�ä�å 9�9 � � ��?hâ=' �]p��
~ofmr-dBnIä�dBvhd�fGgtzw�.¸�dBn-shdBg5�m�"f�n�åmxmvwdm�m¸�fGp�j�y:x_ghn"jqf2� 9 zt�
swxmu;dBg*� 9�9 3 �

5 3 7·�$�=�]plswvtzw�-|"p��3cë�  jlvh�3�=cë��'ojlp�pldBg5�3à���'o�md'ghv���fGn+r
§�� �$jl�"~of�n3��� u;f�vhjqz�plx"zBfGp{f�pljlimn2~�dBn-s�vhd�fGgtzw��swx-xmp��
�.��»	�B¼;¬�¾ � � �$��¾l¯tÿ'»-¾�¬�� �ü½)��¾��@!�!�� � 9�9
� �

5 4 7����"¸�f�plj�y6f�n"xIfGn+r>?B�-ä�jlimx_|"shvwxmv5�3ç=p�fGvh�3û=��y6f�vwsRplx-xmá_�
|"�of�plimx_ghjlsh�2~9y:x_g�vhswghjln"i��"xm~
xmplxmi_���.?�n"� ����ÿ;: � ��° �"¯
#Gt°$	B¼-°h¯;�B¼+¬5°�½��G¼+¬�¾%����¼'&�¯;�t¯'¼+ÿ�¯5��¼(	B¼-°h¯'¾q¾Ã½6!m¯'¼-°��)!5��
°h¯Bý� � ��� �$��¾l¯tÿ'»-¾�¬�����½���¾
��!�!��$â�d'sh�"dBv�r"f"�6'�§��"åm|2p��
� 9�9�1 �

5 : 7��I�  �m§�j�d'shshd'ghjqzw��f�n+r�äI���$�O'�j�zw�+fGplvhá-j��+§�jlvtz�x�k_dBghjln"i
�+fGshswdBghn"v�jln.vhd��_|"dBn;z�dBv�x�y�dBkmdBn-swv��Y,��°�½ *Rÿ'½:¬�¾
	B¼�°µ¯'¾q¾Ã½ �
!m¯B¼;ÿt¯'� � 4 û6� 6	7+� � 1 �2��� 9	6�4 �

5 7 7 ����<�|"j�� ¸�xmplxmg¹vhdBsevwj�©'d �2ghxmu2p�d'~ ��jlsw� f��2�"plj�z'f5�
swj�x_n"v1swxãvhswghjln"iã~of�stzw�"jln"i;� ?�n����
�]�;xmvwshx_p�jqz�x;�
'e��¸�ghx"zw�"dB~�d'ghdm��,��  f�pljlp��]f�n;r <I�K'�fGn-u+dBg5�Id�r��
jlshx_ghv5�-����ý.«B½q¼;¬5° ���B½:¬G¾��ü¬5°�°h¯��B¼.��¬5°hÿ �-½q¼	!+/0�213���
46575"�2�+f�i_dBv(� 1
�+� � 3 1 �����"ghjln"i_dBg���¶�dBgwp�fGi+� � 9�9 �2�

5 6 7@'e�=ä�x��-shu;dBghi;�.�ãvwd�f�g�zh�éy:xmgIz�x_~�~
xmno�+f�swshdBgwn"vIjln
~of�n-��vwd��_|"dBn+z}dBv��.����ý �+»_°µ¯;� Y/�
�+¾Ã½�ÿt¬?°6½)��¼-o½q¼N° �"¯
��½��5�ÿ'½:¯'¼+ÿ�¯�B� 6 � �ABû 4�7�� : 3 ��� 9	9 �2�

5 9 7@'e�=¶]jln"i_ghx_n�f�n+rNª��3��ghimx_v��¹�²y6f�vws�fGn+r�vhd'n"vhjlshjlk_d
~.|"plswj��2p�d�vhd5�m|2dBn+z�d1f�pljlimn2~�dBn-s�f�plimx_ghjlsh�2~��8���Gý��
�;»m°h¯;� Y%���;¾Ã½:ÿ�¬5°�½��G¼-�½q¼
°���¯9�ü½)�5�ÿB½�¯B¼+ÿ�¯}B� 4 û6��� 4+� �����2�
� 9�6�9 �

56� � 7�å;�e�I� � ����c�fGn"i+�  � �6c¨�³¸��2j�gwn3���I�  ��'�fGghg��
â��+�-�;f��"jlghx;�"§����-�;f�vh�;f"�+fGn+r;:��<,;�+f�n"i;��¸�xm~.u"jln+f?�
swxmghjqfGp3�+fGshshd'ghn�r-jlv�z�x�kmdBgw�
y:xmg�v�z�jldBn-shj�úUz�r"f�s�f"ûR��xm~�d
�"gwdBpljl~�jln+f�gw��ghd'vh|"plshv5� ?�n=� � �5ÿ;: � �.°���¯ Y����>�?	�� �
����@����¼���¯;�t¯'¼+ÿ�¯ ��¼"��¬�¼;¬�!m¯Bý.¯B¼�° �"� �I¬5°h¬�� 'ojln-�
n"d5f��;xmpljlv�� '�f5� � 9�9 3 �

56���@7@'e�-c�fGshdBgw~�fGn3��d�r-jlswxmg����¬?° �"¯Bý.¬5°�½:ÿ�¬�¾<��¯}° � � �? � ���
�%1 YA�$¯tº'»"¯B¼;ÿt¯�Y�¼;¬�¾B!5B½lB��¸�ä�¸1ª±ghdBvwv�� � 9	6�9 �

56��� 7·�$��ce|�f�n+r <�� '�f�n-u;dBg���ç+fGvhs�shd��"s�vwd�f�g�zw�"jln"i�f�p��
plx���jln"i9dBgwghxmgwv�� ���Gý�ý�»-¼"½:ÿ�¬5°�½���¼� � ��°���¯�Y������
1	4.� � � 'û 6	1+� 9 �m� 9 z}shxmu;dBg�� 9	9 �2�


