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� ��cestbl^jr�sm^ ~$b ��n>o�h�oen{c|nw�<~$b�o&h�kmkt��b�o&iIn>oenwi =�� ~j~$bl^Inw^ycer:��h�� restxl^js��L�>h�^�cekm�g�&dLh�^Ix�n
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`$n>cCv�n>nw^ cedIn{cCv�b	oenwrezLktcer�v�h�r�rezIoe~Lo&smresm^jxlkt�aresm��s�kmh�o =�� ^ hwp�n>o�h�x�n��0cedIn G	n>ceh�} HToenwijs���c|b�o
~$n>oeu�b�o&�<nwiJcedIn�`$nwr|c>�j`��Jh�re��h�kmk6�{h�oexlsm^6��u�blkmktb�v�nwi `���cedjn��qnwzjo&h�kD�(n>cCv�b�o ��r =

� djn ��h�ktv�hw��r��>h�kmk "D~joenwijs���c|b�ow�Qh�r�cedIn{^jh��<n�sm�<~Lk�stnwr>�Dh�ktv�hw��r�~Loenwijsm��cer:h	�>h�kmk =a¡ sm^j��n
cedjsmr�s�r>��`y�Ju h�ow�IcedIn:�<blr|c(��bl���<bl^ah���cestbl^	��h�iIn�sm^�cedIn�xlh��<n��Lstc!r|n>cerqh<x�byb�i `Lh�ren�}Ckmsm^In =
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~Lh�oeces��>st~Lh�^ycer>��zjresm^Ix5h�kmh�~jc|b�~<��bl�<~Lzjc|n>o�bl^�cedjn�ceh�`[ktn =�� djsmrQcezIo&^jr�blzIcAc|b�`$n�rezjoe~jo&smr&sm^Ixlkt�
ijs ���>zjktc>�$ijzIn�c|b cedIn�u�h�rec�~Lh���n�b�u�h�oenwh�kAxlh��<n�h�^LiGcedIn<h��<blzj^yc�b�u�sm^Iu�b�o&��h�cesmbl^gc|b `$n
nw^yc|n>oenwi = ¤Tp�nw^�vqstced:^�zj�<n>oeblzLrOresm^jxlktn�}C�&djh�o�h���c|n>o�h��>��nwktn>o�h�c|b�o&r>��c|n���cOnw^yc|oe�:smrOh!`�b�c|cekmnw^Inw� �
c|b:cedInq~joeb���nwrer = � v�nwkmkt}CiInwrestxl^Inwi�x�o�h�~Ldjsm�>h�kIsm^yc|n>oeu h���n(��smxld�cTdInwkm~���bl^jresmiIn>o�h�`Lkt���l`LzjcTstcTsmr
�>zIoeo&nw^�cekt���<b�oen!~Lo&h���cesm�>h�k�c|b�djh�p�n(d�zj��h�^�~Lk�hw��n>o&r0~[h�oecesm�>st~Lh�c|n!s�^<h�p�sto&cezjh�k�xlh��<n���o�h�cedIn>o
cedjh�^ dLhwp�sm^IxJ~joeb�x�o&h��{r���bl�<~$n>c|n{sm^�cedIn<~Ldy��r&sm�>h�kAv�b�o�kmi = � ^jkmsm^In�xlh��<nwr�v(stced dyzL��h�^jr
djh�p�n�`$n>nw^JblzIo!`$nwr|c!�<n>cedjb�i b�u�nw�<~Lsmo&sm�>h�kmkt��h�rer|nwreres�^Ix����
�
� =

���
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	 ���� � H�n>oeu�b�o&��h�^j��n!b�u$cedIo&n>n!ijs �$n>oenw^�cTr&sm��zLkmh�cestbl^�~joenwijs���c|b�o&r0h�xlh�sm^jr|c <A
!¡ } H�b ��s =
¡ dIb�o&c|n>o!`Lh�o&r�h�oen�`�n>c|c|n>o � h�re��h�k�ktn>o!ktblrer ��=

?A@��0@CB �YE�� �����DF
	
��������~Lkmhw��nwi u�o&nw�yzInw^ycekt��bl^ ] ^yc|n>o&^In>c
	!nwkmh�� ��djh�c ��]�	�� � ~�b ��n>o�h�xlh�sm^jr|c{d�zj��h�^Lr�h�^ji
cedIn b��>�>h�restbl^jh�k:b�cedIn>o � `$b�cer#" � h�rabl^Lkmsm^In � ]�~joeb�x�o�h���rah�oen ^jh���nwi ��= � re~�nw�>s�h�k(]�	��
r|n>oep�n>o(h�kmktb�v(r�d�zj��h�^Lr�h�^LiJ`�b�cer�c|b���bl^L^Inw��c!h�^jiJ~Lkmh��{~$b ��n>o�xlh��<nwr!h�xlh�s�^jr|c�nwh��&d	b�cedIn>o
bl^jkms�^In = �(b{oenwh�kQ�<bl^In>� smr!h�c5r|ceh���n��[`[zIc�cedIn�h��>�>zL��zjk�h�c|nwia`Lh�^ �y}�oeblkmkDu�b�o!nwh���d�~Lkmhw��n>o5smr
~joenwren>oep�nwi `$n>cCv�n>nw^ r|nwrerestbl^Lr>��h�^Li hap�h�o&stn>cS� b�u!r|ceh�cesmr|cesm�>r�h�oen��{h�sm^�ceh�s�^Inwi =J� dIn>oen{s�r�h
djstn>o�h�o&�&dy�Jb�u0xlh��<nwrqu�b�o(k�sm��stc  blkmi " nw� ��h�^ji	h<~[kmhw��n>o���zLr|c!vqsm^	h{r|~$nw�>s��jnwi h���blzj^�c5sm^
cedIn�s�^�c|oeb�ijzj��c|b�o&��ktn>p�nwk6xlh���nwr!c|b{��zjh�kmstu��{u�b�o!cedIn:dLstxldIn>o!cestn>o&nwiJxlh��<nwr =

� djn ktb�v�nwr|c	ktn>p�nwk:xlh��<nwr;��b�~$nw^ c|b n>p�n>oe��bl^jn � p�h�oe� u�oebl�)v(smkmi c|b u�h�smo&kt� ^jb�o&��h�k �
b��$n>o&sm^Ix�h5vqsmiIn�p�h�o�stn>cC��b�uLxlh��<n���bl^jijsmcestbl^jr�c|b�c|nwr|c0cedIn�~joeb�x�o&h�� =0� djn�r|nw��bl^Li<h�^ji�cedjsto&i
cestn>o5xlh��<nwr�oenwr|nw��`Lktn�cC��~Lsm�>h�kQxlh��<nwr�sm^	h��>h�resm^jb�b�o��>h�o&i�oeb�bl� = G	blr|c5b�uTcedInwr|n�~Lkmh���n>o&r
ceh���n�cedIn{xlh��<n�r|n>o&stblzLrekt���Qh�^Li r|bl�<n�h�oen{p�n>oe� rec|oebl^Ix � sm^L�>kmzjijsm^jx�r|bl��n{~joeb�u�nwreresmbl^jh�kmr ��=
¡ sm^L��n ���
����djh�r�`$n>nw^ h<��bl^jresmr|c|nw^yc�vqsm^L^In>o�sm^�cedInwr|n:djstxldjn>o�cesmn>oenwiJxlh��<nwr � h�^Li smr�sm^JcedIn
c|b�~ �>��¢ b�u�h�k�k6~Lkmh���n>o&r�bl^acedjn:r|n>oep�n>o � �[v�n:`$nwkmsmn>p�n5cedjn:~joeb�x�o&h�� ~Lkmhw��r�`$n>c|c|n>oqcedLh�^ cedIn
hwp�n>o�h�x�n�~Lk�hw��n>oqsm^	h<ktb�v�}Ck�sm��stc��>h�resm^jb<xlh��<n =

H�n>oeu�b�o&��h�^j��n!s�r0�<nwh�rezIoenwi<s�^�r&��h�kmk�`$n>cerAv�bl^�~$n>o0djh�^ji*� r|`��djh�^ji ��=A� djsmrA�<nwh�r&zIoen�smr
sm^jijn>~�nw^LiInw^�cAb�u6`$b�ced<cedIn5r|~$n>nwi�b�u$cedIn(xlh��<n � djh�^LijrT~$n>o2dIblzjo � h�^ji{cedIn!`$n>c�res��>nwr =0� djsmr
nw^jh�`Lkmnwr���bl�<~[h�o&smr|bl^ `$n>cCv�n>nw^ ��h�^y� ijs �$n>oenw^yc�xlh��<nwr = ¡ sm^j��n�^Ib�p�h�o&smh�^L��ngoenwiLzj��cestbl^
�<n>cedIb�ijrah�o&n hwp�h�smkmh�`Lktn u�b�oabl^jk�sm^InGxlh��<nwr>��v�n x�nw^In>o&h�k�kt� c|nwr|cg^In>v h�ktx�b�o&smcedj��rJu�b�ogh
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Hands Played

IRC Poker - #Holdem1 Performance

FBS-Poki (+0.22 sb/h)
SBS-Expf (+0.19 sb/h)
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	 �  � � ��blkmktnw��c|nwiau�oebl� ]�	�� ~$b ��n>o��<dIblkmiInw�*��sm^Jnwh�o�kt� � ��� � =

��sm^Lsm��zL� b�u � ��� �����Jdjh�^Lijr�`$n>u�b�o&n�sm^yc|n>oe~joen>cesm^jx�cedIn:oenwr&zjktcer = � ^ cedjs�rqre�>h�ktn��[cedIn�c|o&nw^jijr
h�oenqzLrezjh�kmkt���>ktnwh�o�h�^Li�r|ceh�`Lktn(h���smi<cedIn(^Iblsmr|n =�� ^ju�b�oecezL^jh�c|nwkt���ysmcT�>h�^{ceh���n5r|n>p�n>o&h�kjv�n>n#��r
c|b�h��>�>zj��zjkmh�c|n�cedjsmr�ijh�ceh���ijn>~�nw^Lijsm^Ix!bl^�cedIn�~$b�~Lzjk�h�o&stcC��b�u[cedIn�bl^jkmsm^In�xlh��<n�sm^��yzInwrecestbl^ =

]_^ oenw��nw^yc{~Lk�hw� bl^ cedIng]�	��£~$b ��n>o�ren>oep�n>ow�����
�
��dLh�r���bl^jresmrec|nw^�cekt� ~$n>oeu�b�o&�<nwi `$n�}
cCv�n>nw^���� = �>�{h�^ji���� =�� �{r|`��djh�^ji sm^JcedIn�ktb�v�nwr|cqktn>p�nwkOxlh��<nwr>�Lh�^Li `$n>cCv�n>nw^���� = � ¥ h�^ji
��� = �>�are` �djh�^ji sm^Gcedjn�djstxldIn>o�cestn>oenwi xlh��<nwr�h�xlh�sm^Lr|c:r|c|oebl^Ix�n>o�b�~j~$blrestcestbl^ = ] ^,hJxlh��<n
b�u	� �>� 
� � �  blkmi " nw� vqstced 
 � djh�^jiLr�~$n>o dIblzIo��(h�^ sm^j��bl��n�o�h�c|n b�u	��� = �>� r|`��djh�^ji
c|o&h�^jr&kmh�c|nwr!sm^yc|b�� 
 �<~$n>oqdIblzjo =

� djn5o&nwrezjktcer�b�uAresm��zjkmh�cestbl^I}�`Lh�r|nwi�`$n>c|cesm^Ix<r|c|o&h�c|n>xlstnwr(djhwp�n�r|b<u�h�o�`$n>nw^as�^j��bl^jresmrec|nw^�c =
�5nwr|~Lstc|n�r|bl�<n�~joeb�x�o&h��{��sm^Ix n>oeo&b�o&r{cedLh�c�v�n>oengiLsmre��b�p�n>o&nwi kmh�c|n>o��!cedIn	nwh�o�kmstnwr|c7� � ���� �
p�n>o&resmbl^jr:b�u!res���zjk�h�cestbl^�}�`Lh�r|nwi f2�
�
��blzIc|~$n>oeu�b�o��<nwi cedIn�oen>xlzjkmh�o�u�b�o&��zjkmh�}�`[h�r|nwi p�n>o&r&stbl^
sm^{`�b�ced�r|nwktu�}�~Lkmh���n���~$n>o&sm�<nw^ycer ���� = �>�	� � = � 
 re` �djh�^ji � ��h�^ji�sm^<cedIn5sm^�c|o&b�ijzL��c|b�oe�<ktn>p�nwk
xlh��<nwr�b�u�]�	 � ���� = � F�r|` �dLh�^ji ,>$���� = �  r|` �djh�^Li ��=a bYv�n>p�n>o��2stc�kmblr|c�rekmb�vqkt� sm^,cedIn
�<b�oen�h�iIp�h�^L��nwi ]�	�� xlh���nwr>�Lvqdjn>oenwh�r�cedIn�oen>xlzLkmh�o!p�n>o&resmbl^ v�blzLkmi h�cqktnwh�r|cq`joenwh���n>p�nw^ =

< stxlzIo&n ��=�� redjb�vqr{cedjh�c{`$b�ced cedjnaoen>xlzjkmh�o <A
�¡ `$n>c|cesm^Ix,r|c|o�h�c|n>x�� � kmh�`$nwktnwi � <A
!¡ }
H�b ��s � � h�^ji�cedIn2resm��zjkmh�cesmbl^�}�`Lh�r|nwi�`$n>c|cesm^Ix(r|c|o&h�c|n>x���� kmh�`$nwktnwi �&¡I
�¡ }C¤0��~ju � � vqs�^�h�cQh�`$blzIc
��� =�� ��r|` �djh�^Li	sm^ cedjn�sm^yc|oeb�ijzj��c|b�oe� ktn>p�nwkOxlh��<nwr5bl^	cedIn�]�	��V~$b ��n>o(r|n>oep�n>o =q bYv�n>p�n>o��
cedIn>oen�smr�ha�>kmnwh�o�ijst��n>oenw^L��n�sm^ cedIn��<b�oen{h�iIp�h�^j��nwi,xlh��<nwr>�AvqdIn>oen{cedIn�oen>xlzjk�h�o�`$n>c|cesm^Ix
r|c|o&h�c|n>x��Goeblzjcesm^Inwkt� vqs�^jr(h�c:h�`$blzIc���� = � � re` �djh�^ji6�$`Lzjc5cedjn�r&sm��zLkmh�cestbl^�}�`Lh�renwi	p�n>o&r&stbl^
��blzjkmi�bl^jkm�a`joenwh��gn>p�nw^ ��~�nwh���sm^Ix h�c���� = � �<r|`��djh�^jiGh�u�c|n>o � �����	djh�^jijr>�$`Lzjc(oen>cezjo&^jsm^Ix
c|b �>n>oeb�h�u�c|n>o �>��������djh�^Lijr ��=

�l¥



� rTcedIn(�yzjh�k�stcC��b�u6dyzj�{h�^<~Lkmh���n>o&r0bl^�]�	�� djh�r�iIn>c|n>o&stb�o&h�c|nwi{oenw��nw^ycekt�<h�^ji<cedIn!xlh���nwr
djh�p�na`$nw��bl�<naktnwrer�u�oenw��zInw^�c>�!� ��h�^y��b�u5cedIn `$n>c|c|n>o<~Lkmh���n>o&r�djh�p�n	ktn>u�c�cedjn ~Lkmhw�y}C�<bl^In>�
xlh��<nwr�u�b�o�cedIn<�<b�oen<kmzj��o&h�cesmp�n�oenwh�kt}C�<bl^In>�abl^jk�sm^In�~$b ��n>o�oeb�bl��r � cedIn<�<blr|c�oenw��nw^yc�p�n>o|}
restbl^Lr�b�u ���
���$djh�p�n�^Ib�c!`$n>nw^ c|nwr|c|nwi	bl^ ]�	 � =
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< b�oq^jnwh�o&kt�{cSv�b<��nwh�o�r>�jv�n:djhwp�n:dIblrec|nwi blzIo�b�v(^Jbl^jkmsm^In5~$b ��n>o!r|n>oep�n>o = � ktcedjblzIxldJ^Ib�c!h�r
~$b�~Lzjkmh�o0h�r2]�	��7H�b ��n>ow��cedIn!u h���cTcedjh�c�v�n(�>h�^{��bl^yc|oeblkjcedIn(r|n>oep�n>o2h�kmkmb�vqr0u�b�o2x�o&nwh�c|n>o � n���}
st`Ls�kmstcC� sm^�c|nwr|ces�^Ix h�^ji�n>p�h�kmzLh�cesm^IxJijs �$n>oenw^�c�r|c|o&h�c|n>xlsmnwr = � resm^IxJhJu�oen>n��lhwp�h�v�n>` h�~L~Lktn>c>�
zjr|n>o�r��>h�^ ~Lkmh�� h�c<h	ceh�`Lkmn{vqstced�~$b ��n>o�~Loeb�x�o&h���r�h�^ji�b�cedIn>o�~$n>b�~Lktn = ��bl��~LzIc|n>o�~joeb�}
x�o&h���r0�>h�^<r&zI~j~$b�oecOblzjo � � H Y]:HG`Lh�r|nwi�~$b ��n>o0��bl����zj^jsm�>h�cestbl^�~Loeb�c|b���blk�h�^ji >|blsm^�sm^�cedIn
ijs �$n>oenw^yc(dIblrec|nwi	xlh��<nwr =(� dIn���s � b�u2d�zj��h�^jr(h�^jigiLs ��n>o&nw^�c!~$b ��n>o5~joeb�x�o&h��{rq~jo&b�p�smiInwr
h�^asm^yc|n>oenwr|ces�^Ix�d���`jo&s�i�`$n>cSv�n>nw^gr|nwktu�}�~Lkmhw��n���~�n>o�sm�<nw^ycer�h�^ji xlh��<nwr(h�xlh�sm^jr|cqd�zj��h�^Lr =��

� dLsmrDxlh��<n���bl^jres�r|cerOb�ujren>p�n>o&h�k���bl�<~LzIc|n>o�~Lkmh���n>o&r>��h�^ji�h�c�ktnwh�recObl^In�dyzL��h�^:b�~j~$bl^Inw^yc
h�c�h�kmk6cesm�<nwr =(¡ sm^j��n:cedjn�h�oeces��[�>smh�k6~Lkmh���n>o&r5djhwp�n�h{r|cS��kmn�cedjh�c5smrq��zjstc|n���bl^jr|n>oep�h�cestp�n���cedjsmr
xlh��<n<smr(�yzjsmc|n�h�`Lstc. �;� �  /'1 cedLh�^g�<blrec(]�	��Vxlh���nwr = � r�h{o&nwrezjktc!b�u2cedIn�c|blzjxldIn>o �jnwkmi6�
cedIn{s�^j��bl�<n�o&h�c|nwr�h�oen{��zj��d,ktbYv�n>o�cedjh�^,sm^ cedIn�]�	 � ��dIblkmijnw�*��xlh��<nwr =J� dIn�o&nwkmh�cestp�n
~$n>oeu�b�o&��h�^j��n�b�uTcedIn�ijs �$n>oenw^�c(~Lkmh���n>o&r�h�xlh�sm^jr|c5cedIn�reh��<n��jnwkmi	s�r(�<b�o&n�sm��~�b�o&ceh�^�c(cedjh�^
cedIn�h�`[r|blkmzIc|n:re��b�o&nwr =

< stxlzIo&n ��= ��redIbYvqr�r|bl�<nJoenw��nw^yc�oenwrezjktcer�u�oebl� blzIo<r|n>oep�n>o = � djn�c|b�~ x�o&h�~Ld smr�u�oebl�
xlh��<nwr�~Lkmh���nwi bl^ cedInGr|n>oep�n>oJsm^ nwh�o&kt�y}�c|b�}C��smi � ��� � = � dIn	`$b�c|c|bl� x�o&h�~Ld smr�u�b�o kmh�c|n
� ��� ��c|b{nwh�o&kt� � ��� ��= � xlh�sm^6��stcqsmr!s��<~$b�oeceh�^�c�c|b�^Ib�c|n�cedLh�cqcedIn �jnwkmi x�oen>v rezI`Lreceh�^�cesmh�k�kt�
djh�o&ijn>o�sm^ cedIn r|nw��bl^ji cesm��n�}�~�n>o�stb�i =.¡ bl��ngb�u:cedjn�v�nwh���n>oa`$b�cer�v�n>o&ngoen>~[kmh���nwi vqstced
r|c|oebl^jx�n>o�bl^Inwr>�Ah�^ji cedjn{restc|n " r�~�b�~[zjkmh�o&stcS�ax�oen>v£rezI`Lr|ceh�^ycesmh�kmkm�gh�r:v�nwkmk �Q`jo&sm^jxlsm^IxJ��h�^��
�<b�oen�r|c|oebl^Ix�d�zj��h�^ ~[kmhw��n>o&r!c|b�cedIn:xlh��<n =

� djn5~$n>oeu�b�o&��h�^L��n5b�u 2 � �/.����
����iIoeb�~j~$nwi�u�oebl� ��� = � � r|` �dLh�^jiJc|b ��� = �����<r|`��djh�^ji
`$n>cCv�n>nw^ � ��� �gh�^ji � ��� ��= ¡ c|o&bl^Ix�n>o�d�zj��h�^jr �L^ji cedIn72 � �/. ������� � $�~Lkmh���c|b�`�n	u�h�sto�kt�
~joenwiLsm��ceh�`Lktn5h�u�c|n>o!~[kmhw��sm^Ix�h�u�n>vVd�zj^jiIoenwi�djh�^jiLr = � � �/. : /  #"5smr�h ¡�
!¡ ~Lkmhw��n>o�cedLh�c�zLr|nwr
cedIn �<n>ceh�}�~jo&nwijsm��c|b�o�sm^ stcer�resm��zjkmh�cestbl^Lr = � � �/. - &)( ��zjr|nwr�cedIn <A
�¡ h�r<h�~jo&nwijsm��c|b�o*� s = n
cedIn{¤T��~$n>oec < b�o���zjk�h ��= �(b�c�rezIoe~Lo&smresm^jxlkt���A� � �/. : /  #"�blzjc|~�n>o&u�b�o&�{r�� � �/. - &)( � �Onwh�o�^jsm^Ix
��� = � ��re` �djh�^ji6�6u�b�o:h 
 ��¢ bYp�n>o&h�kmkTs��<~joebYp�nw�<nw^�c:s�^gcedLsmr�~Lh�oecesm�>zLkmh�o�xlh��<n = � kmcedIblzIxld
� � �/.#: /  #" � $�sm^j��bl��n:o&h�c|n�ijoeb�~j~$nwi `$n>cCv�n>nw^	cedjn:cCv�b�ces��<n:~$n>o&stb�ijr ���� = � ��r|` �djh�^Li c|b
��� = � �l¥ r|`��djh�^ji � �6stcer5oenwkmh�cesmp�n�~$n>oeu�b�o&��h�^j��n�c|bJcedIn 2 � �A.����
���Os��<~joebYp�nwi�r&stxl^js��L�>h�^ycekt� =
� djs�r�smr�kmsC��nwkt��ijzIn�c|b{rebl�<n:re��h�kmk$`[zIx �I��nwr!h�^jia��s�^Ib�o�nw^jdjh�^j��nw��nw^�cer =

� djn 2 � ���[� � �q~Lkmh���n>oOv�h�rOiInwr&stxl^Inwi�c|b!`$nTktnwrer$~Loenwijsm��ceh�`LkmnO�5u�b�oDnwh���d�dLh�^ji�stc � st~L~�nwi
h���blsm^ = ] u�cedInJ��blsm^�s�r�dInwh�ijr�stc�~Lkmhw��r�zjresm^Ix <�
!¡
	 ceh�smkmrw��stc�~Lkmh���r�h�r�� � �/. : /  #" =g� dIn
2 � ���L� � ��~joeb�x�o&h�� ~�n>o&u�b�o&��nwi6��sm^yc|n>oenwr|cesm^jxlkt����sm^<`$n>cSv�n>nw^�cedIn <A
!¡ h�^ji ¡�
!¡ ~joeb�x�o�h���r
vqstced h�^	sm^j��bl�<n�o&h�c|n�b�u ��� = � ¥�� r|` �dLh�^ji =

�������������� �������������������! #"�$�%�&(' � ")�*�+"��#,.-�"./0&#��1
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Hands Played

Poki Web Applet (Early 2001)

FBS Poki (+0.12 sb/h)
SBS-Meta (+0.11 sb/h)
SBS-Expf (+0.08 sb/h)
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Hands Played

Poki Web Applet (Late 2001 - Early 2002)

SBS-Meta (+0.097 sb/h)
FBS/SBS (+0.075 sb/h)
FBS Poki (+0.066 sb/h)

Strong Human (+0.18 sb/h)

���������
	 � ��2� H�b ��s6~$b ��n>oqren>oep�n>oqoenwr&zjktcer =

���



� ^jn�b�u5cedIn r|c|oebl^jx�nwr|c�dyzL��h�^ ~Lkmh���n>o&r�cedjh�c<~Lkmh���r�o&n>xlzjkmh�o&kt� s�r<h�kmr|b redIbYvq^ sm^ cedIn
`$b�c|c|bl� x�o�h�~Ld = ] ^ � ¥�� ����dLh�^jijr>�Qcedjsmr�~Lk�hw��n>o�djh�r�h���djstn>p�nwi h�^�sm^L��bl�<n�o&h�c|n�b�u ��� = � 
r|` �dLh�^ji = � r:bl^In{�>h�^,r|n>n��Qcedjn>oen{smr:��zj��d oeb�bl� u�b�o�sm�<~jo&b�p�nw�<nw^yc�sm^GcedIn{~Lkmhw��b�u�cedIn
`$b�cer =�� n>oe� r|c|oebl^jx{dyzL��h�^J~Lkmh���n>o&rq��blzjk�i kmsC��nwkt��iIblzI`Lktn�b�o!c|o�st~Lktn�cedjsmr�o�h�c|n =

� 3��2� � 3��8	 � % 	 9 � +�� ��� � 3545-/	 +.-	��	 +/� � -�+

� dIn>o&n�h�oen<��h�^y�	~Loeb�`Lktnw��r(vqstcedgcedIn�n���~�n>o�sm�<nw^ycerqu�oebl� ]�	�� h�^ji�cedIn �>��}�~Lkmh���n>o:oeb�bl�
bl^ blzIo�HQb ��n>o ¡ n>oep�n>o = < b�o�bl^In���cedIn �jnwk�i smr:h�ktv�hw��r:�&dLh�^Ixlsm^Ix = H�kmhw��n>o�r���bl�<n{h�^Li x�bI�
r|bl�<n	~Lkmhw��c|n>oeo&st`[kt���2vqdLsmktn�b�cedIn>o&r�h�oeng�yzjsmc|nJrec|oebl^Ix = � p�n>o{cesm�<n���cedIna��bl^jijstcesmbl^jr<�>h�^
�&dLh�^Ix�n�rezI`Lr|ceh�^ycesmh�kmkm� = � ��b�oen5��bl^yc|oeblkmkmnwi�n���~$n>o&sm�<nw^yc2h�xlh�sm^Lr|c�d�zj��h�^Lr2v�h�r�iInwrestoenwi = ] c
v�h�rqiInw�>smijnwiJcedjh�cqh���bl^yc|oeblkmktnwi	��bl^�c|nwr|c(v�blzLkmiJ`$n:h�x�byb�iav�hw�Jc|b�xlh�cedIn>o(oenwrezjkmcer =

]_^ b�o&ijn>o{c|b c|nwr|c�cedjoen>ngijst��n>oenw^yc�p�n>o&r&stbl^jr�b�u ���
������h�re~�nw�>s�h�k�bl^jkmsm^jna��bl^�c|nwr|cJv�h�r
��bl^jijzL��c|nwi = ¤2h��&d ��bl^�c|nwreceh�^�cg~Lkmhw��nwi � ��� djh�^jiLr�b�u � �>��} � � � C sm��smc � n��Ih�r  blk�i " nw�
h�xlh�sm^jrec!nwh��&d�ijs �$n>oenw^yc�~joeb�x�o&h�� = � uAcedIn�^Inwh�o�kt� �Lu�cS��~[kmhw��n>o&r!cedjh�c(h�c|c|nw�<~Lc|nwi	c|b �[^jsmred
cedIn���bl^�c|nwrec>�Ibl^jkt�*� ����bl�<~Lktn>c|nwi�cedIn5u zjkmk � � ����djh�^Lijr2o&nw�yzjsmoenwi = ]Sc�smr�sm�<~$b�oeceh�^yc2c|b�^Ib�c|n
cedjh�c���h�^y��b�uDcedIn(v�nwh���n>o�~Lk�hw��n>o&r�`$nw�>h��<n�ijsmre��blzIo�h�x�nwi{`��<cedInwsto�~$n>oeu�b�o���h�^j��n(h�^Li���zjstc
`$n>u�b�o&n!��bl�<~Lktn>cesm^jx5cedjnq��bl^�c|nwrec = � rTh:oenwrezjktc>��cedjn!nwktn>p�nw^<~Lk�hw��n>o&r0cedLh�c �L^jsmr&dInwi�oen>~joenwr|nw^yc
r|bl�<n�b�uQcedIn�`�n>c|c|n>oq~Lkmhw��n>o�r!u�oebl� blzIo!r|n>o&p�n>o =

]_^ nwh��&d	oeb�bl� ��nwh��&dgp�n>o&restbl^ab�u ���
����~Lkmh���nwiasm^ stcer�bYvq^ oeb�bl� � �jcedjn �jo&r|c � � ��dLh�^jijr
v�n>oen(o�h�^jiIbl� ��h�^ji{cedjn(kmh�r|c F � ��v�n>oen(cedIn�reh��<n(ren>c�b�uOdLh�^jijr =A� djsmr2v�h�r�iIbl^In(c|b�o&nwijzj��n
cedIn�p�h�o&s�h�^j��n�u�oebl� bl^In�~[kmhw��n>o5x�n>c|cesm^IxJkmzj�B��stn>o5�>h�o&ijr(cedjh�^gb�cedIn>o�~Lkmhw��n>o�r =q zj��h�^jr5h�oen
^Ib�c|b�o&smblzjrekt��x�byb�iah�cq^Ib�ces��>sm^Ix�oen>~$nwh�c|nwi	djh�^Lijr>�Ir|b<cedIn � � ��o&h�^jiIbl� dLh�^jijr�h�c!cedIn:receh�oec
v�n>oenqsm^yc|oeb�ijzj��nwi�c|b���h���nqsmcAiLs �{�>zjktc�c|b�^Ib�ces���n =�� ^Iu�b�oecezj^jh�c|nwkm���lnwh��&d�oeb�bl�.djh�i<c|b�djh�p�n
h:ijst��n>oenw^ycTr|n>cTb�u F � �:dLh�^jijr>�lb�cedjn>oevqsmr|n�cedjn�~Lh�oecesm�>st~[h�^�cerT��blzLkmi<zj^Iu h�sto&kt��oenw�>h�kmkjdjh�^Lijr0sm^
cedIn�rezI`Lr|nw��zInw^yc!oeb�bl��r =!� dLsmr!�<nwh�^jrqcedjh�c5vqdjsmktn�cedjn�oenwrezLktcer�`$n>cCv�n>nw^�~Lkmhw��n>o�r!vqstcedLsm^ah
oeb�bl�Vh�oen2��bl��~Lh�o&h�`Lktn���cedInTo&nwrezjktcer$`$n>cCv�n>nw^:o&bybl��rOh�oen2rezI` >_nw��cDc|b(��zj��d�djsmxldIn>o6p�h�o�smh�^j��n =
�5nwrestxl^js�^Ix�h�^�n���~�n>o�sm�<nw^yc�sm^�vqdjsm��d�d�zj��h�^Lr���blzjk�i�^Ib�c���dInwh�c�b�o�ijn>c|nw��c�oen>~$nwh�c|nwi��>h�o�ijr
~joebYp�nwiac|b�`$n:��zjstc|n�ijs ���>zjktc =

� djn �jo&rec{`$b�c>�=�������1.�
��(zjr|nwi cedIn	u�b�o&��zjkmh `[h�r|nwi `�n>c|ces�^Ix�r|c|o�h�c|n>x����(h�^ji cedIn�^In>v
oen>v�nwstxldycesm^Ix{�<n>cedjb�i = ���
���1.)(�h�kmr|b�zjr|nwi	cedIn:u�b�o&��zLkmh<`Lh�r|nwig`$n>c|cesm^Ix{rec|o&h�c|n>x��a`LzIc(zjr|nwi
cedIn<blkmiGo&n>v�nwstxldycesm^Ix r|��r|c|nw� s�^jr|c|nwh�i = ���
�
��.��<v�h�r�blzIo�`$nwr|c�resm��zjkmh�cesmbl^g`[h�r|nwi `$n>c|cesm^Ix
r|c|o&h�c|n>x��'� h�c�cedIn5cesm�<n ��= ] c�zjr|nwi�cedIn��<n>ceh�}�~joenwiLsm��c|b�o�u�b�o�res���zjk�h�cestbl^jr2h�^Li�h�k�r|b<zjr|nwi�cedIn
^In>v�n>o!oen>v�nwstxldycesm^Ix�r|��r|c|nw� =2� dIn�b�p�n>o&h�kmkQre��b�oenwr � s�^ re��h�kmk$`$n>cer�v�bl^ b�oqktblrec � h�oen�redIbYvq^
sm^ � h�`Lktn ��= F = � rezj����h�o&��b�uOnwh���da`$b�c#" r�~$n>oeu�b�o���h�^j��n�smr�redIbYvq^ sm^ � h�`[ktn ��=�
I= � p�n>o�h�x�n
vqsm^L^jsm^Ix�o&h�c|nwrqh�oen�xlstp�nw^au�b�o!`$b�cedJcedIn:c|b�ceh�k � ���{djh�^jiLr�h�^ji u�b�o!cedIn:kmh�r|c F � ��djh�^jijr =

� djn�oenwrezjktcer�h�o&n:r|bl�<n>vqdjh�c(rezIoe~jo�smresm^IxI��`LzIc!h�^y����bl^j�>k�zjrestbl^jr���zjr|c�`$n�ceh���nw^	k�stxld�cekm�
ijzInqc|b�cedIn5re��h�kmkLreh��<~Lktn(res��>n(h�^Li�~$b�c|nw^�ces�h�kmkt��djstxld�p�h�o&smh�^L��n(sm^<cedjn(�>h�o&ijr�iInwh�ktc�sm^�nwh���d
oeb�bl� = � dIn <A
!¡ `$b�c<vqsmced cedInablkmi oen>v�nwstxldycesm^Ix ijs�i u�h�o�`$n>c|c|n>o�cedLh�^ cedInab�cedIn>o�cCv�b
`$b�cer = ]_^	u h���c>�6stcqv�h�r5cedIn�bl^Lkt� `$b�cqc|b �L^jsmredavqstced	h�~$blrestcestp�n�re��b�oen =�� dIn>oen�h�oen�ren>p�n>o&h�k
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��9�0��,	 ����2� H�b ��s!H�b ��n>o�dInwh�ijr_}Czj~{��bl^�c|nwrec�oenwr&zjktcer � ��h�^yzLh�oe� � ��� � ��=�� dInqoenwrezjktcer2h�oenqu�b�o
h�kmk � ����djh�^jijr�~Lk�hw��nwi ~$n>o!oeb�bl� =
� 9�:;	 &5-���9 -�	 ��� � 	�� 	 �����5-�� 4 � &8�	� %7984 ��
B������ &8�	� % 984 ��
 ������
H�b ��s }B� < b�o&��zLkmh � <A
!¡�� �qn>v }C� = �<� � }C� = � F �
H�b ��s } � < b�o&��zLkmh � <A
!¡�� � kmi ��� = � F � ��� = � �>�
H�b ��s } F ¡ sm��zLkmh�cestbl^'� ¡�
!¡�� �qn>v }C� = F��6F }C� =�� � 

��9�0���	 � ��2� H�b ��sD~�b ��n>o5dInwh�ijr_}Czj~a��bl^�c|nwr|c(oenwrezjkmcer�rezj����h�o&� =

~$blrerest`[ktn�n���~Lkmh�^jh�cestbl^Lr�u�b�o<cedjsmr = ]Sc<smr���zjstc|n�~�blr&rest`Lktn{cedjh�c<cedIn r|n>c�b�u F � � �>h�o&iLr<zjr|nwi
u�b�o�cedIn �������1.�(�xlh��<nwr���h��{djhwp�n�`$n>nw^�restxl^js��[�>h�^�cekt��`Ls�h�r|nwi{h�xlh�sm^Lr|c�cedjn5d�zj��h�^�~Lkmh���n>o&r =
� ^Ib�cedIn>o�~$blrerest`Ls�kmstcC��smr�cedjh�c�cedIn�u�b�o&��zLkmh�`[h�r|nwiJr|��rec|nw� ��v!o&stc|c|nw^Jr|n>p�n>o&h�k$��nwh�o�r�h�x�bI�jdjh�r
`$n>nw^	cezL^Inwiau�b�o�cedIn�blkmigoen>v�nwstxldycesm^Ix�re��r|c|nw� = ] u0cedjsmr5smr!cedIn��>h�r|n��6sm^yc|oeb�ijzj�>sm^Ix�h�^In>v�n>o
r|��r|c|nw� �IiInwr|~[stc|n!`$nwsm^Ix��<b�oen(��b�o&oenw��c>�j��blzjkmi�djhwp�n�h�^In>xlh�cestp�n�n��$nw��c�bl^�stcer�~$n>oeu�b�o���h�^j��n =
� u���blzIo&r|n��Qcedjsmr:s�r:h�kmk0��bl^
>|nw��cezIoen��G�<b�oen{iIn>ceh�s�ktnwi n���~�n>o�sm�<nw^ycer�redIblzjkmiG`$n���bl^jiLzj��c|nwi
c|b{sm^yp�nwr|cestxlh�c|n�cedInwr|n�~$blreresm`Lsmkmstcesmnwr =

� djn ��cedjnw^ � r|ceh�c|n�}�b�u�}�cedjn�}Ch�oec�r&sm��zLkmh�cestbl^�}�`Lh�renwi�`$b�c0ijsmi�c|n>oeo&st`[kt����oenwkmh�cestp�n�c|b�cedIn <A
!¡
`$b�cer = ] ^�blzIo�b�~Lsm^jsmbl^6�lcedIn(p�h�o&s�h�^j��n5s�^{�>h�o&ijr�v�h�r�^jb�c2cedIn��>h�zjr|n5b�u6cedjsmr�oenwrezjkmc>��`LzIc2x�nw^�}
zjsm^jnwkt�:~$byb�oA~Lk�hw� = ]Sc0v�h�r0u h�oTc|b�b�cestxld�c>�yu�blk�ijsm^Ix5c|byb�b�u�c|nw^�h�^ji�bl^jkt��`$n>c|cesm^jx�h�x�x�o&nwrerestp�nwkt�
stuLsmc�djh�i<h5p�n>oe��r|c|oebl^Ix�djh�^Li =�� dInwr|n�~joeb�`Lkmnw��rOv(smkmkl`$n�h�ijiIoenwr&r|nwi�sm^�cedIn�u�blkmkmb�vqsm^jx(�&dLh�~I}
c|n>o =

����� � ��� � � ���

� djs�r���djh�~jc|n>oan>p�h�kmzjh�c|nwiVcedIn ~$n>oeu�b�o���h�^j��nGb�u�r|n>p�n>o�h�k�~joeb�x�o&h�� ��bl�<~$bl^Inw^�cer = H2oeb�`I}
ktnw��r�vqstced{oen>v�nwstxld�ces�^Ix�v�n>oen�sm^�p�nwrecestxlh�c|nwi h�^ji{h�^In>v�n>o��<n>cedIb�i{v�h�r�redIb�v(^{c|b�sm�<~jo&b�p�n
~$n>oeu�b�o&��h�^j��n = �(zL�<n>oeblzjrqb�~j~$bl^Inw^�c(�<b�ijnwkmsm^Ix�c|nw�&dL^jsm��zInwr!v�n>oen�n>p�h�kmzjh�c|nwi =�� dIn 4 /  #"�.
(*1�/ ���>�< � 1 r&zj�>��nwrer|u zjkmkt�Jnw^j�>h�~[rezjkmh�c|nwr5cedIn�b�cedIn>o:�<n>cedIb�ijr5h�^ji�nw�<~Lsto�sm�>h�kmkt��blzIc|~$n>oeu�b�o&��r
cedIn�b�cedIn>o��<n>cedIb�ijr0sm^<smr|blk�h�cestbl^ = �(nwzIo&h�kI^jn>cCv�b�o ��r�h�oen!redIbYvq^�c|b:`$n�cedIn!�<blr|cTr&zj�>��nwrer|u zjk

� �



b�u�cedIn<sm^jijstp�smijzLh�k6~joenwijs���cestbl^G�<n>cedIb�ijr = < sm^Lh�kmkt�acedIn<~$n>oeu�b�o&��h�^L��n�b�u�blzIo�~joeb�x�o�h���r�sm^
bl^jkms�^In�xlh���nwr�smr�redjb�vq^ =�
 b�ced <A
!¡ h�^Li ¡�
!¡ ~Lkmh���n>o&r�~joebYp�n�c|b `$n�rezj�>��nwrereu�zjk0h�xlh�s�^jr|c
d�zj��h�^jr>�QdIb�v�n>p�n>ow��cedIn<oenwkmh�cestp�n{~�n>o&u�b�o&�{h�^j��n�b�u <A
!¡ p�r ¡�
!¡ smr:s�^j��bl^j�>kmzjr&stp�n = ] c:v�h�r
n���~�nw��c|nwi�cedjh�c�cedIn ¡�
!¡ v�blzLkmia`$n�u�h�o�rezI~$n>o&smb�o!c|bJcedIn <A
!¡ r|��r|c|nw� �$`LzIc5c|b�iLh�c|n��6cedjsmr
djh�r!^jb�c!`$n>nw^ iInw�<bl^jr|c|o�h�c|nwi =2� dIn�u�blkmktbYvqsm^Ix<��djh�~jc|n>oqv(smkmk$ijsmre�>zLrer�cedjsmr�sm^aijn>ceh�smk =

� �
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� ¡ ��b�c|c � ijh��{r>�8� � dIn ��smkt`$n>oec < zjcezIoen "

� djn>oen:h�oen:^�zj�<n>oeblzjr�~Loeb�`Lktnw��r�h�^ji iLs �{�>zjktcesmnwr�v(stced ���
�
� � $�res���zjk�h�cestbl^�`Lh�r|nwi `$n>c_}
cesm^IxJr|c|o&h�c|n>x�� =�� dIn�oenwr&zjktcer5�>ktnwh�o&kt�	s�^jijsm�>h�c|n�cedjh�c:stc�iIb�nwr�^Ib�c�blzIc|~$n>oeu�b�o�� cedIn<res��<~Lktn>o
u�b�o&��zLkmh�}�`Lh�r|nwi `$n>c|cesm^Ix rec|o&h�c|n>x�� = � djsmktnJcedInar&sm��zLkmh�cestbl^ `Lh�r|nwi rec|o&h�c|n>x�� � ¡�
!¡�� iIb�nwr
blzIc|~$n>oeu�b�o&� cedIn�u�b�o&��zjkmh�}�`Lh�renwiar|c|o&h�c|n>x��;� <A
!¡�� s�^ ��n>oeceh�sm^	r&stcezjh�cestbl^jrw�IcedIn>oen�h�oen���h�^��
b��>�>h�restbl^jr�v(dIn>oen�stc�iIb�nwr�u�h�o!v�b�o&r|n =�� dIn <A
�¡ smr���zj��da�<b�oen�o&b�`Lzjr|c>��vqdIn>o&nwh�r�cedIn ¡�
!¡
�>h�^�p�h�o&��vqsmiInwkm��s�^{~$n>oeu�b�o&��h�^j��n(u�b�o�^�zj�<n>oeblzjr�rezI`Lcektn(h�^ji�^Ib�c�r|b�rezI`jcekmn!oenwh�r|bl^jr =T� dIn
u�blkmktb�v(sm^Ix<r|nw��cestbl^ v(smkmk$ijsmre�>zLrer�r|bl�<n�b�uAcedInwr|n�~joeb�`Lktnw�{r�s�^ iIn>ceh�smk =

#���� ���6%%$< e- � ; / #|"$4 ��# �'&< e��"6#e%5'�;
¡ bl�<n<r|c|o�h�^Ix�n<cedjsm^Ixlr�h�oen<b�`[r|n>oep�nwiGvqdInw^Gv�h�ce�&dLsm^IxJcedIn ¡�
!¡ ~joeb�x�o&h��{r�~Lkmhw��sm^Ix = � ^In
b�uqcedjn ~joeb�`Lktnw�{r�n��Idjst`Lsmc|nwi�`�� ¡I
�¡ sm^ u zjkmk�c|nw^�}�~Lkmh���n>o�xlh��<nwr�s�r�bYp�n>o|}Ch�x�x�oenwrer&stp�nw^Inwrer =
¡�
!¡ ~Lkmh���n>o&r5vqsmkmkQ�&dInw�B��}�o&h�s�r|n�h�^ji�oen�}�o&h�smren�v(stcedg��b�iIn>o�h�c|n�rec|oenw^Ix�cedGdjh�^jijr = ] ^�h�cCv�b�}
~Lkmh���n>oqxlh��<n���cedIn:b�~L~�blr&stc|n�~joeb�`Lkmnw� b��>�>zIo�r 	$¡�
!¡ `$nw��bl�<nwrqn���c|o&nw�<nwkt�J~$nwreresm��s�r|cesm��h�^ji
u�blkmijrTu h�o�c|byb�b�u�c|nw^ = ¤Tp�nw^�vqdInw^{n>p�h�kmzLh�cesm^Ix�rec|oebl^Ix�djh�^jijr>�ycedIn(¤ � " r�oen>cezjo&^Inwi�u�oebl� cedIn
resm��zjkmh�cesmbl^jr0vqsmk�kIb�u�c|nw^�`$nq^In>xlh�cesmp�n =�¡ stcezjh�cesmbl^jrTvqdjn>oenq`Lk�z��{^Ix:smr��>ktnwh�o&km��~Loeb �jceh�`Lktn5h�oen
^Ib�c�ijsmre��bYp�n>oenwi6�6iInwr|~[stc|n�cedjn�u h���c�cedjh�c(cedjn>�gredIblzLkmia`$n =�� dIn>oen�h�oen<r|n>p�n>o&h�k�oenwh�r|bl^jr5u�b�o
cedjsmr�`$nwdjh�p�smb�o =

� F
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� ��h�>_b�o�~joeb�`Lkmnw�.sm^<resm��zjkmh�cestbl^Lr�s�r0�>h�zjr|nwi�`����&dIb�blresm^Ix�blzjoTb�vq^�u�zIcezjoen!h���cestbl^jr0v(stcedjsm^
h resm��zjkmh�cestbl^ = � djs�r{�>h�^1oenwrezLktc�sm^ iIo&smp�sm^jx cedInGresm��zjkmh�cestbl^jr{c|b�v�h�o&ijr h r|nwktu�}�u zjk��Lkmk�sm^Ix
~joeb�~[dInw���,b�u(~Lkmhw��sm^Ix�`Lh�ijkm� = < b�o{s�^jr|ceh�^j��n��2smu!v�n ~Loenwijsm��c�blzIo&r|nwkmp�nwr�u�blkmiLsm^Ix�vqstcedjsm^ h
resm��zjkmh�cesmbl^6��cedjs�rOiInw��oenwh�renwrQcedjn�resm��zjkmh�c|nwi�¤ ��= ] u�v�n�~joenwiLsm��cDblzIo&renwktp�nwrOu�blkmijs�^Ix�c|byb5b�u�c|nw^6�
cedIn�r&sm��zLkmh�c|nwia¤ � r!v(smkmk$iIoeb�~a`$nwktbYv �>n>oeb � iInwr|~Lstc|n�cedjn�u h���c!cedjh�cqcedjn>��b�u�c|nw^�redIblzjkmiJ`$n
~$blrestcestp�n ��=�� stced,^jn>xlh�cestp�n�¤ � " r �������AvqsmkmkAu�blkmi =	¡ s�^j��n �������AcedInw^,zLr|nwr�cedLsmr:h���cestbl^�c|b
zI~6ijh�c|n{smcer:b�v(^��<b�iInwk2b�u!stcer|nwktu �Ocedjs�r�sm^j��o&nwh�r|nwr:cedIn��&djh�^L��n�cedjh�c�stc:v(smkmkA~joenwiLsm��c�stcer|nwkmu
u�blkmijsm^Ix�sm^�u zIcezIoen�resm��zjkmh�cestbl^Lr =0� djsmr�iIo&stp�nwr�cedjn:resm��zjkmh�cestbl^jr�sm^yc|b<h<iIb�vq^yv�h�o&i r|~Lsto�h�k[b�u
~joenwiLsm��cesm^Ix�u�zjcezIoen<u�blkmijr>�6vqdLsm�&d sm^Gcezjo&^ �>h�zjr|nwr:cedIn�~joeb�`[h�`LsmkmstcS� b�u�h���cezjh�kmkt��u�blk�ijsm^Ix�c|b
sm^j��o&nwh�r|n =

]_^�h(c|nw^I}�~Lkmhw��n>o2xlh��<n��lcedIn ¡�
!¡ smr�c|byb�h�x�x�oenwr&restp�n = ] cAh�xlh�s�^6��u�h�k�kmrAsm^�c|b�h�r|nwktu�}�u zjk��Lkmk�sm^Ix
~joeb�~[dInw����b�u[o&h�smresm^jx5sm^�cedIn�u zIcezIoen��lh�^Li�cedIn�b�~j~$bl^Inw^�cer0�>h�k�kmsm^IxI���<b�oen�b�u�c|nw^�cedjh�^�oen � nw��cer
oenwh�kmsmcC� = � stced�h�kmk0b�u�cedIn�n���c|o&h `$n>cer:x�bls�^Ix	sm^yc|bacedIn{r&sm��zLkmh�c|nwiG~$b�c>�QcedIn{~�b�c�x�o&b�vqr�r|b
kmh�oex�n�cedjh�c�n>p�nw^ hG�<b�iIn>o&h�c|n�}Cr|c|oenw^jx�ced djh�^ji djh�r�cedIn�~$b�c_}�b�ijijr�c|b �>h�kmk�b�o�o�h�smr|n =G� dIn
¤ � " r!��bl�<n�`Lh�� � zj^L^jh�cezIo&h�kmkm�{djstxld sm^JcedLsmr��>h�r|n =
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� ^Ib�cedIn>o:~jo&b�`Lktnw� smr�cedLh�c:cedIn<u�oenw�yzjnw^j���gb�u�cedIn�r&sm��zLkmh�c|nwi h���cestbl^jr�iIba^Ib�c:oen � nw��c:cedIn
h���cezjh�k�u�oenw��zInw^j�>stnwr�b�`[r|n>oep�nwi =  h�^jijr<h�oena��dIblr|nw^ u�oebl�8cedIn b�~j~$bl^Inw^yc#" r<v�nwstxldyc<ceh�`Lktn
vqdjs��&d�oen � nw��cer�djh�^jijr2cedjh�c�h�oen��<b�oen���bl^jresmr|c|nw^yc�vqstced�cedjnwsto�~[kmhw���<`LzIc�cedIn5v�nwstxldyc�ceh�`Lktn
iIb�nwr0^Ib�cTh���cezjh�kmkm��oen � nw��c0cedjn�c|o&zIn�~joeb�`[h�`LsmkmstcS�:ijsmr|c|o�st`LzIcestbl^�b�u[�>h�o&iLrTh�^�b�~j~$bl^Inw^ycAdjblkmijr
� smiInwh�k�kt�gstc�v�blzjk�i6�D`LzIc�blzjo��>zIoeo&nw^�c:h�~j~Loeblh��&d,c|b	oen>v�nwstxldycesm^Ix	smr:u�h�o�h�v�h�� u�oebl� `$nwsm^Ix
cedjsmrAh��>�>zIo�h�c|n ��= ] ^Lr|c|nwh�i6�lcedIn�v�nwstxldyc0ceh�`Lktn�smrA`Lsmh�renwi�c|b�u hwp�blzjoTcedIn!r|c|oebl^jx�n>o2r|n>c0b�u[dLh�^jijr
cedjh�c:��h�ce��d cedIn<`$blh�o&i �>h�o�ijr =< h�^Lijr��&dIblrenw^ u�o&bl� cedIn<v�nwsmxld�c:ceh�`[ktn<ijsmr|c|o&sm`LzIcestbl^�h�oen
`Lsmh�renwi�c|bYv�h�o�ijrT`$n>c|c|n>oTdjh�^jiLr =0¡ sm^j��n�cedIn�resm��zjkmh�c|nwi<h���cestbl^LrAb�u[b�~j~$bl^Inw^ycer0h�oen�~jo&nwijsm��c|nwi
`Lh�r|nwiJbl^Jcedjn�rec|oenw^Ix�cedJb�u�cedInwsto�djh�^ji6��cedIn:h���cestbl^Lr�cedInw��r|nwktp�nwr�v(smkmk[`�n5`Lsmh�renwi�c|b<o&n � nw��c
cedInwr|n�`�n>c|c|n>o(�>h�o&ijr =

� h���ngu�b�o{sm^Lr|ceh�^j��n���cedIn	u�blkmktbYvqsm^Ix resmcezjh�cestbl^ = � ngh�oen�dInwh�ijr_}CzI~ h�^ji v�n	h�oen �jo&r|c
c|b h���c<bl^ cedInJo&smp�n>o =�� djn�~$b�c<djh�r �g`LstxG`$n>cer<sm^ stc�h�^ji v�nadjhwp�na��s�rer|nwi blzIo�iIo&h�v =
� zIo��<b�iInwkTc|nwk�kmr�zLr�cedIn�b�~j~$bl^Inw^yc�v(smkmk0u�blkmi � ��¢ b�uqcedIn�ces��<n{c|b hg`�n>c�bl^�cedIn�o�stp�n>o =
� djh�c��<nwh�^Lr�cedjh�c!stuDv�n�`$n>c>��v�n�vqsmk�kLsm����nwijsmh�c|nwkt��v(sm^ ��`[stx�`$n>cer � ��¢£b�uQcedIn�cesm�<n���u�b�o
� ��� �� � ��� ��� � `Lstx�`�n>cer = ]Su$v�n5h�oen��>h�kmktnwi � h�^ji�v�n�ktblr|n � ��b�o�v�n�h�oenqo&h�s�r|nwi7��v�n(v(smkmkIu�blkmi
blzIo�djh�^ji�c|b�h�o&h�smr|n � v�n5v(smkmkLkmblr|n �5`Lsmx�`$n>c =T� djs�r2vqs�kmkjdjh�~j~$nw^  ��¢ b�uOcedIn�cesm��n���reb�v�n
vqsmk�kLktblr|n � ��� � � ��� ���  `[stx�`$n>cer =T� djsmrTxlsmp�nwr�h�^jn>c�¤ � b�u � ��� ��� ���  ��� ����� 
 `Lsmx�`$n>cer
u�b�o!`$n>c|cesm^Ix<bl^ cedIn�o&stp�n>o = �5nwr|~Lsmc|n:djhwp�sm^Ix�h<v�nwh�� djh�^ji6�jsmc!smr�~joeb �jceh�`[ktn�c|b�`$n>c =

]_^ hares���zjk�h�cestbl^6�$v�n���hw�G`Lsmh�r:cedIn��>h�o&ijr�xlsmp�nw^ c|bacedIn<b�~L~�bl^jnw^�c�nw^Iblzjxld cedjh�c:v�n
resm��zjkmh�c|n�cedjnw� u�blkmijsm^Ix�bl^jkm� �>��¢ b�u�cedjn:cesm�<n��Ls�^jr|c|nwh�i b�u � ��¢ b�u�cedjn:cesm�<n =�� n�u h�smk$c|b
xlstp�n(cedInw� v�nwh��<nw^IblzIxld��>h�o&ijr�c|b�u�blkmi � ��¢ b�u$cedInqces��<n =0� djsmrT��djh�^Ix�nwr�cedInqb�ijijr2v�n5h�oen

� 




x�n>c|cesm^Ix�u�oebl�.cedjn�~$b�c0c|b�}C� = F�`[stx�`�n>cerTu�b�o0`$n>c|cesm^IxI��v(djsm�&d<s�r��>kmnwh�o&kt��s�^j��b�oeoenw��c = ] uLv�nqdjh�i
h��<b�ijn>o&h�c|nwkt��r|c|oebl^jx�djh�^jiD�yiInwr|~[stc|n(��s�reresm^Ix�cedjn5iIo�hwv ��u�b�o�sm^jr|ceh�^L��n���h�re��h�kmkj~Lh�sto � ��cedIn
`Lsmh�renwiJb�~j~$bl^Inw^�c�djh�^Lijr�v�blzjk�i h�kmr|b�vqsm^�cedIn:redjb�vqiIbYvq^ �<b�oen�b�u�c|nw^ cedjh�^acedIn>��r&dIblzjkmi =
� djs�r�h�kmk6��bl�<~$blzj^jijr�c|b��>h�zjr|n�res���zjk�h�c|nwi ¤ � " r�c|b�`$n�u�h�oqc|byb{kmb�v =

�A@CBD@�� � ��P ��N2FLX P � ��K �.U0KCZ �� ��PlK �OR�X
� dIn>o&n{h�oen{^�zj�<n>oeblzLr:b�cedIn>o�v�h���r�cedjh�c�r&��h�kmkA`Lsmh�renwr�sm^ cedjn{resm��zjkmh�cestbl^ �>h�^ �>h�zjr|n�cedIn
¤ � r�x�nw^In>o&h�c|nwiac|b�`$n�~joeb�`[ktnw��h�cesm� =0� dIn5~joeb�`[ktnw��r�h�kmk$��bl�<~$blzj^ji�c|b<��h���n�cedIn��>zIoeoenw^yc
¡�
!¡ h p�n>o&��p�blk�h�cesmktn�r|��r|c|nw� =�� dIn>oen�h�oen��>h�r|nwr:vqdjn>oen�stc�~$n>oeu�b�o&��r�v�nwkmk �O`[zIc�u�h�o��<b�oen
vqdIn>o&nJsmc�revqsm^Ixlr�vqsmk�ijkt� sm^ cedIn v!oebl^jxGiLstoenw��cestbl^ =�� dIn>oen h�oena��h�^y� ��kmzLiIx�n>� v�hw��r<c|b
~Lh�ce��d cedIn	re~�nw�>s��L��~joeb�`Lktnw�{r = � k�ktb�vqs�^IxGblzIo&r|nwktp�nwr�c|b u�blk�i b�o�o&h�smren c|byb�b�u�c|nw^ sm^ cedIn
resm��zjkmh�cesmbl^��>h�^�`�n(h�oeces��L�>smh�k�kt��iLh��<~$nw^Inwi = �qblsmren(�>h�^�`$nqh�ijiInwi�c|b�cedIn5v�nwstxld�c�ceh�`Lktnwr�c|b
oenwijzL��n<cedIn<`Lsmh�r�c|bYv�h�o&iLr:r|c|oebl^IxadLh�^jijr =� bYv�n>p�n>o���v(stced�cedInwr|n�~Lh�ce��dInwr>�Qbl^In�iIb�nwr:^Ib�c
��^Ib�v cedIn�o&stxldyc�h��<blzj^yc�b�uq^Iblsmr|n�c|b�h�iLi,c|bGcedInJresm��zjkmh�cestbl^Lr:sm^,h�^y� xlstp�nw^ resmcezjh�cestbl^ =
< zIo&cedIn>o&�<b�oen��(^Iblsmr|n	��n>oenwkt� ijh��<~$nw^jr{cedIn	`[smh�r>��`LzIc�iIb�nwr�^Ib�c���b�oeoenw��c stc = � ^ smiInwh�k
r|blkmzjcestbl^�v�blzjkmi�^jh�cezIo&h�k�kt��nwkmsm��sm^Lh�c|nq`Lsmh�r�sm^{b�o&iIn>o�c|b<��oenwh�c|n�h��<b�o&n(oeb�`[zjr|c�resm��zjkmh�cestbl^ =
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� ^In>v �<n>cedjb�i	b�u�xlh���n�}�c|oen>n�renwh�o&�&dgv �r|nwkmnw��cestp�n�reh��<~[kmsm^Ix�v�h�rqiIn>p�nwktb�~$nwi	c|b�n���~[ktb�oen
�<b�oen2oeb�`Lzjr|c6�<n>cedjb�ijrDb�u���bl��~LzIcesm^Ix�cedjn0n���~$nw��c|nwi:p�h�kmzInwrDb�u�blzjoOh���cestbl^jr =1< b�o�resm�<~Lk�sm�>stcC���
bl^jkt��cedIn:cSv�b�~Lkmhw��n>oqxlh��<n�vqs�kmkL`$n:ijs�re�>zjrer|nwi =

� dLsmrJ^In>v �<n>cedIb�i1~$n>oeu�b�o���rJh u�zLkmk(renwh�o&�&d c|b cedIn ktnwh�u�^jb�iInwrJb�u�cedIn sm��~�n>o&u�nw��c_}
sm^Iu�b�o&��h�cesmbl^ xlh��<n�c|oen>n = � c�cedjn�ktnwh�uq^jb�iInwr�vqdIn>o&n�redIbYv�}CiIbYvq^jr�b��>�>zIo��A�>h�o�ijr�u�b�o�cedIn
b�~j~$bl^Inw^yc0h�oen!�&dIblrenw^<cedjh�cTh�oen!��bl^jr&smr|c|nw^yc�v(stced�cedIn�~Lh�ced�c|b�cedIn!ktnwh�u =0� dIn�¤ � rAu�oebl�§cedIn
ktnwh�u$^Ib�iInwrTh�oen!~Loeb�~Lh�xlh�c|nwi�`Lh�� ��c|b:cedIn(iInw�>smrestbl^�~$blsm^yc>��h�^ji�v�nwstxldyc|nwi�`���cedIn!nwr|ces���h�c|nwi
~joeb�`[h�`LsmkmstcS��b�u2nwh��&dG`jo&h�^L�&dg~�bls�^�c = � n��>h�k�kOcedjs�r(^In>v§r|nwh�o&��d : � & � 4 " &�= C sC��n���sm^js���h��
r|nwh�o&��d	sm^�~$n>oeu�nw��c!sm^Iu�b�o&��h�cestbl^JiIbl�{h�sm^jr>��v�n��&dIb�blr|n:cedjn:��h���s���h�k6h���cestbl^ u�b�o!blzIo&renwktp�nwr =

 zIc�sm^Lr|c|nwh�i b�u��&dIb�blresm^Ix	cedIn���sm^js���h�kAh���cestbl^ u�b�o:cedIn�b�~L~�bl^jnw^�c ��b�o ����sm^ "$~Lkmh���n>o � v�n
�&djbyblr|ngcedIn	v�nwstxldyc|nwi r&zj� b�u�cedInwsto�h���cestbl^jr>��vqdjn>oen cedIn	v�nwstxldycer�h�o&naceh���nw^ u�oebl� cedIn
nwr|cesm�{h�c|nwia~joeb�`[h�`LsmkmstcS�{ijsmrec|o&st`LzIcesmbl^�b�p�n>o5cedInwsto!h���cesmbl^jr =

� djnTblkmi�r&sm��zLkmh�cestbl^:�<n>cedjb�i��&dIb�blr|nwr�cedIn��>h�o�ijr �Lo&r|cOh�^ji�cedInw^:x�nw^jn>o&h�c|nwr�cedIn�h���cestbl^Lr =
� dIn 4 � & � 4 " & �<n>cedIb�iJx�nw^In>o&h�c|nwrqcedIn:h���cestbl^jrw�jh�^jiJcedInw^Jnwr|cesm�{h�c|nwr�cedIn�zj^ ��^Ib�v(^��>h�o�ijr
kmh�r|c = � djsmr���sto&oeb�o&r�cedIn h���cezjh�k�p�stn>v!~$blsm^yc�b�u5hG~�b ��n>o<~[kmhw��n>o�sm^ h�~$b ��n>o<xlh��<n = � dIn
~Lkmh���n>o&r�h���c{s�^�cezjo&^6�2h�^ji bl^Lkt��zj^ycesmk�cedIn nw^ji ijbynwr�h r&dIb�vqijb�vq^ oen>p�nwh�k!cedIna�>h�o&ijr<b�u
cedInJb�~j~$bl^Inw^yc =�� djnJ�{h�>_b�o&smcC�,b�u�djsmiLiInw^�}Csm^Iu�b�o&��h�cesmbl^ smr�~Lkmh���nwi h�c<cedInakmnwhwp�nwr<b�u5cedIn
r|nwh�o&��d =T� dIn�h�rerezL�<~jcestbl^�smr2cedLh�c�cedIn�h���cestbl^Jsm^Iu�b�o&��h�cesmbl^{smr��<b�oen5oeb�`Lzjrec2cedjh�^�cedIn��>h�o&i
sm^Iu�b�o&��h�cesmbl^ =

< b�o�sm^jr|ceh�^j��n��6sm�{h�xlsm^In�v�n�h�oen�bl^GcedIn�o&smp�n>o5v(stcedgh rec|oebl^Ix djh�^ji6�$h�^jiGv�n<h�oen<��bl^�}
c|nw�<~Lk�h�cesm^Ix{blzjo�^jn���c�h���cestbl^ = � zIo��<b�iInwkQc|nwkmkmr5zjr5cedjh�c5smu0v�n<�&djnw� ��cedIn�b�~L~�bl^jnw^�c5vqsmkmk
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	 �2����!� xlh��<n�c|oen>n�vqstcedab�~j~$bl^Inw^�c(�<b�ijnwkmsm^Ix�h�^jigdjh�^ji n>p�h�kmzjh�cesmbl^au�b�o5h�restcez�}
h�cestbl^ bl^	cedIn�o&stp�n>o =

�&djnw� � � ��¢ b�u2cedIn<ces��<n�h�^LiG`�n>c  ��¢ b�u�cedIn�cesm�<n = ] uTv�n<`$n>c>�6cedIn�b�~j~$bl^Inw^�c�vqs�kmkDu�blkmi
� ��¢��O�>h�k�k ����¢��Oh�^ji�o&h�smren � ��¢ b�u�cedIn�cesm��n = � n{�>h�^ ��bl^jrec|o&zj��c�cedIn�u zjkmkQ`�n>c|ces�^IxJc|oen>n��
v�nwstxld�c|nwiG`��ablzIo!��^Ib�v(ktnwiIx�n�b�u2cedIn�b�~j~$bl^Inw^yc =!< stxlzjoen � = ��redjb�vqr�cedIn�xlh��<n�c|oen>n�u�oebl�
blzIo<iInw�>smr&stbl^,~$blsm^yc�h�^ji cedIn djsmr|c|b�o&s��>h�k2u�oenw��zInw^j�>stnwr�u�b�o�cedInJb�~j~$bl^Inw^yc#" r<h���cestbl^jr = ��sto|}
�>zjkmh�o�^Ib�ijnwr�redIbYv blzIo�h���cestbl^jr>�Ah�^ji,r&�yzjh�o&n{^Ib�iInwr�oen>~jo&nwr|nw^�c�cedIn{b�~j~$bl^Inw^yc#" r:h���cestbl^Lr =
HTo&b�`Lh�`LsmkmsmcestnwrTu�b�o!b�~j~$bl^Inw^yc�h���cestbl^jr�h�oen�xlstp�nw^	sm^�nwh��&da^Ib�iIn =T� djn�kmnwhwp�nwrqh�o&n:¤ � " r�oen>~I}
oenwr|nw^ycesm^Ix:h�^{nwr|cesm��h�c|n(b�u[cedjnq^In>cTn���~$nw��c|nwi�p�h�kmzIn�nwh�o&^Inwi{`$n>cCv�n>nw^�blzIoTb�o�stxlsm^jh�kIiInw�>s�restbl^
~$blsm^ycTh�^ji<cedInqkmnwh�u$^jb�iIn =T¡ sm^L��n�v�nqdLhwp�n(h:p�n>oe�<r|c|oebl^Ix�dLh�^ji�sm^<cedLsmrAn���h���~Lktn���cedjnq¤ � " r
h�oen<kmh�oex�n�~$blrestcestp�nwr = �(b�c|n<cedjh�c�sm^gcedIn�`$n>c|cesm^IxJr|nw�yzjnw^j��nwr5vqdIn>oen�blzIo�b�~j~$bl^Inw^yc(o&h�s�r|nwr>�
blzIo!nwrecesm��h�c|n�s�r!ktnwrerqb�~jcesm��smrecesm���Iresm^j��n:v�n�h�oen��<b�oen�k�sC��nwkt�{c|b�`$n:zI~	h�xlh�sm^jrecqh{r|c|o&bl^Ix�n>o
djh�^ji	sm^Jcedjsmr!�>h�ren = ] uAv�n:v�n>oen�c|b�oenw��bl�<~Lzjc|n:cedIn�¤ � " rqvqstcedah<v�nwh���n>o�djh�^ji6�Icedjn�¤ � " r
h�c�cedIn5kmnwhwp�nwr�v�blzjkmi�iIoeb�~JrezI`Lr|ceh�^ycesmh�kmkm����resm^j��n5cedIn(~joeb�`Lh�`Ls�kmstcC��b�uDv(sm^j^jsm^jx�h�redIbYvqiIbYvq^
v�blzjkmi iInw��oenwh�ren =


 � `Lh��B��s�^IxgzI~�cedIn�p�h�kmzjnwr�h�c�cedIn�kmnwhwp�nwr>�Tv�nJ�>h�^,x�n>c�x�b�b�i�nwr|cesm��h�c|nwr�b�u�cedInJ¤ �
b�u0cedIn�h���cesmbl^jr(h�p�h�s�kmh�`Lktn:c|b�zjr = < b�o�sm^jr|ceh�^L��n��[sm^ < stxlzjoen � =�� v�n��>h�^g��bl�<~[zIc|n�cedjh�c(cedIn
¤ � b�uT�&dInw�B��sm^jxJs�r!nw��zjh�kOc|bJ� =�� cesm�<nwr(cedIn�¤ � b�uTcedIn�rezI`Lc|oen>n�u�b�o(cedjn�resmcezjh�cestbl^av(dIn>oen
v�n{�&dInw�B�[�Ah�^ji cedjn�b�~j~$bl^Inw^yc:�&dInw�B��r>��~LkmzLr�� =	 cesm�<nwr:cedIn�¤ � u�b�o:cedIn�rezI`Lc|oen>n�u�b�o:cedIn
restcezLh�cestbl^ sm^Jvqdjs��&dJv�n��&dInw�B�ah�^ji cedIn�b�~j~$bl^Inw^�c�`$n>cer =
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	 �2 � ��� ~Lh�oecesmh�k6�>h�km�>zLkmh�cestbl^ b�uAcedIn:¤ � u�b�oq��dInw� ��sm^Ix{h�^Li `$n>c|cesm^Ix =

� b{rezj���{h�o&s��>n�cedjsmr�~jo&b���nwrer��

� � b ��bl�<~LzIc|n�cedInJ¤ � u�b�o�bl^In�b�uqblzIo�h���cestbl^jr�v�n�ceh���n cedjn�v�nwstxldyc|nwi r&zj� b�u5stcer
��djsmkmijoenw^ " r6¤ � " r>��vqdIn>oen0cedjnTv�nwsmxld�cerQh�oen2cedIn2~joeb�`Lh�`Ls�kmstcC�qb�u�nwh���d���djsmkmi2" r$b��>�>zIo�h�^j��n =
C n>c���������� � `$n�cedIn�nwr|cesm�{h�c|nwiG~joeb�`Lh�`Ls�kmstcC� cedLh�c5cedjn�b�~L~�bl^jnw^�c5vqsmkmkQ�&dIb�blr|n���djsmkmi
��b�p�n
	Tb�u�^Ib�iIn����jh�^ji kmn>c��G`$n�cedIn:^�zj��`$n>o�b�uQ��djsmkmijoenw^ =0� dIn�¤ � b�uQblzjo!h���cestbl^
� `$nw��bl�<nwr�

��� ��� ��� �
��� � ���

��������� �  ��� ����� � � � = � �

� � b���bl�<~Lzjc|n�cedIn:¤ � b�uQh�^ b�~L~�bl^jnw^�c#" r�h���cestbl^av�n�ceh���n:cedjn:��h���s���zj� ¤ � b�u�cedIn
��djsmkmijoenw^ =�� dIn���h���s���zj� smr5zjr|nwi�u�b�o�resm�<~Lk�sm�>stcC���[`LzIc5cedjsmr5�>h�^G`$n��<b�ijs��Lnwiac|bah
��b�oen�h��>�>zIo�h�c|n�u zj^j��cesmbl^ � � 9 / 9 h���s ��nwiar|c|o&h�c|n>x�� ��= � n�h�rer&zj�<n�v�n�v�blzjk�iah�ktv�hw��r
��dIb�blr|n�cedIn:h���cesmbl^avqstcedJcedjn�djstxldInwrec�¤ ��=

��� ��� ��� �{h�� ���������������� � � ��� ���"!$#%��� � � ��� ���'& # �)(+* � � � � =�� �

� oqsm^Jx�nw^In>o&h�k��ju�b�o�� �&dIblsm��nwr��
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� � b���bl�<~Lzjc|n5cedjn�¤ � b�u�h���djh�^j��n�`$blh�o&iJ�>h�o&i ��u�b�o�cedIn�cezIo&^�b�o�o&stp�n>o � cedIn�rezj`jc|oen>n
`$nwktbYv cedIn{��djh�^j��n��>h�o&i smr�n���~Lh�^jijnwi ��zLktcest~Lktn�cesm�<nwr�vqstcedGnwh���d,b�u�cedIn�ijst��n>oenw^yc
~$blrer&st`Lktn��>h�o&ijr =�¡ sm^L��n5cedjnwr|n�blzIce��bl��nwrqb��>�>zIoqzj^Lstu�b�o���kt�{h�c(o&h�^jiIbl� �Icedjn�hwp�n>o&h�x�n
¤ � u�oebl� cedjn�n���~Lh�^Lrestbl^jr�smr�zLr|nwi h�r!cedIn �[^jh�k6¤ ��=/C n>c ��� � `�n�h���djh�^j��n�^jb�iIn�u�b�o
h�`�blh�o�i �>h�o&i	h�^ji � `$n�cedIn�^yzj��`$n>o�b�uQ~$blrer&st`Lktn��>h�o&ijr!kmn>u�c!sm^Jcedjn�iInw� � =

��� ��� � � � ���� � ��� ��� � �
� � � =�
 �

� � dIn�¤ � h�c(h{kmnwh�uT^Ib�ijn�smr!cedjn�~joeb�`[h�`LsmkmstcS��b�u0v(sm^j^jsm^jx�cedjn�~$b�cqcesm��nwr!cedIn�res��>n�b�u
cedjn�~$b�c>�L��sm^�zjr�cedIn���blr|cqb�uAoenwh���djsm^Ix�cedIn�ktnwh�u0^Ib�iIn = ]SuAcedIn�kmnwh�uA^jb�iIn�smr!ijzIn�c|b�h
u�blkmiGcedInw^ cedIn�~joeb�`[h�`LsmkmstcS�ab�u�vqsm^j^js�^Ix�smr � = �astu2cedjn�b�~j~$bl^Inw^yc5u�blkmiInwiD�Oh�^ji � = �asmu
v�n�u�blk�iInwi = ]Su0cedjn�kmnwh�u2smr5h�r&dIb�vqijb�vq^6�$cedIn�~jo&b�`Lh�`LsmkmsmcC��b�u2vqsm^L^jsm^Ix�smr5nwr|ces���h�c|nwi
h�r5`$nwr|c5h�rq~$blreresm`Lktn = G	n>cedIb�iLrqb�u0nwr|ces���h�cesm^Ix�cedjsmr5h�oen�ijs�re�>zjrer|nwigkmh�c|n>o = C n>c��1`$n
hJktnwh�u�^Ib�ijn�� ��� � � cedjn�~Loeb�`Lh�`Lsmk�stcC�Jb�uTvqs�^j^jsm^Ix{cedIn�~$b�c>�	��
� ��� `$n�cedjn�r&s��>n�b�u�cedIn
~$b�c>�Lh�^Li�� 
 !$� ( � `�n�cedjn:��blr|cqb�u�oenwh��&dLsm^Ix<cedIn�kmnwh�u�^Ib�iIn =

������ ��� ��� � � �  � 
� ��� � � � 
 !$� ( � � � =�� �

�A@,@0@CB � K �TKCZ � � �6R ��� K �TKCZ1K �
� ktcedIblzIxldgcedIn�h�ktx�b�o&stcedj� iInwre��o�st`$nwi	sm^gcedIn�~joen>p�stblzjr5r|nw��cestbl^�v�h�r�iIn>p�nwkmb�~�nwiGh�r�h�^Gsm��}
~joebYp�nwi���n>cedIb�i�u�b�o�iIblsm^Ixq~�b ��n>oAresm��zjkmh�cesmbl^jr>��stcQsmrOsm^:u�h���cAh!u zjkmkt�5h�zIc|bl^Ibl�<blzLrQh�ktx�b�o�stcedj�
u�b�oqijstoenw��cekm����bl�<~Lzjcesm^Ix�h�^ nwr|ces���h�c|n:b�uAcedIn�p�h�kmzIn�b�u0h�^asm�<~$n>oeu�nw��c�xlh��<n�c|o&n>n =

� djn : � & � 4 " & r|c|o�h�c|n>x�� ��bl�<~LzIc|nwr{cedIn	��h��Ism��h�k�¤ � " r{b�u5blzjo{h���cestbl^jr =  bYv�n>p�n>o��
rezI~L~�blren5v�n�h�o&n:~joenwr|nw^yc|nwiav(stcedJcCv�b�~$blresmcestp�n�¤ � " r!u�b�o(�>h�kmkms�^Ix<h�^jiao&h�s�resm^Ix =T� �y~[sm�>h�kmkt���
bl^In�v�blzjkmi v�h�^yc:c|bg��dIb�blr|n�cedIn{h���cesmbl^ vqstced cedIn{djstxldjnwr|c:¤ ��=O b�v�n>p�n>ow�0sm^G~$b ��n>ow�Ov�n
iIb�^Ib�c2^Inw��nwrer&h�o&smkt�<h�ktv�hw��r2v�h�^yc�c|b�iIb�cedjs�r = ��bl^jresmr|c|nw^ycekt���&dIb�blresm^jx�cedIn5��h���s���zj� ��hw�
ktnwh�i c|b	~Lkmhw�gcedjh�c�smr�c|b�ban���~Lktblstceh�`[ktn = � n{r|bl�<n>cesm��nwr:v�h�^�c:c|b ~[sm� �Gh�^ h���cestbl^,vqstced h
re��h�k�ktn>o ��`LzIc!^Ibl^I}C^In>xlh�cestp�n � ¤ ��=

� djn :'� & � 4 " & h�ktx�b�o&stcedj� ~jo&nwijsm��cer�hG~joeb�`Lh�`[smkmstcS� ijsmr|c|o&sm`LzIcestbl^ u�b�o<cedInJb�~j~$bl^Inw^yc#" r
h���cestbl^jrw��h�^jig��bl^jresmijn>o&r!cedIn���h��Ism��zL� ¤ � �{h�iIn�h�c5nwh��&d�b�uTblzIo5iInw�>smresmbl^a~$blsm^ycer =�� dIn
: � & � 4 � & h�ktx�b�o&stcedL� smr��<b�oen�x�nw^jn>o&h�k �L��bl^jr&smiIn>o&sm^jx��{s ��nwi rec|o&h�c|n>xlstnwr!u�b�o!`$b�ced ~Lk�hw��n>o&r =

C n>cazjrJiIn �L^InGh u�zL^j��cestbl^�� cedjh�c ceh���nwr cedIn ¤ � b�u�nwh���dVh���cestbl^Vh�^Li blzjc|~LzIcer h
o&h�^jijbl��s��>nwi ��s ��nwiar|c|o�h�c|n>x�� b�p�n>oqcedjnwr|n�h���cestbl^jr � � 9 / 9 h<~Loeb�`Lh�`Lsmk�stcC��c|o�st~Lktn ��= ]_^jr|c|nwh�iab�u
zjres�^Ix�cedIn���h��	u zj^j��cestbl^gh�r(blzjo(r|c|o&h�c|n>x��gvqstcedjs�^ cedIn�r|nwh�o&�&dD�[v�n�v(smkmkDsm^Lr|c|nwh�ig��bl��~LzIc|n
cedIn5¤ � h�r2cedjnqv�nwstxld�c|nwi�rezj� b�u6blzIo���djsmkmi{¤ � " r = C n>c � `�n(h:p�nw��c|b�o���bl^�ceh�s�^jsm^Ix:cedjn(¤ �
b�uAnwh��&d	b�u�blzjo!h���cestbl^jr��� �.� ��� ��� � � � ��� ���', � � � � � � ��� ��� � �C�

� djnw^acedIn�¤ � �>h�^	`$n���bl��~LzIc|nwi�h�r(h�iIb�cq~jo&b�ijzL��c�b�u0cedIn���st��nwigr|c|o&h�c|n>x��	h�^ji	cedIn
¤ � " r�
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¤�rer|nw^ycesmh�kmkt�<cedjs�r���b�iInwk�r�blzjo�bYvq^ ��s ��nwi�r|c|o&h�c|n>x���vqstcedjsm^�cedIn�r|nwh�o&��d stcer|nwktu = ] ^Lr|c|nwh�i

b�u6h : � & � 4 " & r|nwh�o&��d6��v�n(^IbYv djh�p�n(h :'� & � 4 � & renwh�o&�&d =T b�v�n>p�n>ow�IiIn �L^Lsm^Ix�h�oenwh�r|bl^Lh�`Lktn
u zj^j��cestbl^ �1s�r�r|cesmkmk6h�^ b�~$nw^ ~Loeb�`Lktnw� =

�A@,@0@,@ EGF  ��P�F � � � 	 �

: � & � 4 " & djh�r�rebl�<n�djsmxld�}Cktn>p�nwkTres���smkmh�o&smcestnwr5c|b	~$n>oeu�nw��c_}Csm^Iu�b�o&��h�cestbl^ xlh���n�r|nwh�o��&d h�ktx�b�}
o&stcedL��rQr&zj�&d<h�r�� .#: �1� � F�� � h�^ji � 1 �+*#� : " &:� � F�� ������=�
 b�ced ��h�^jr|nw^ " r � 1 �+*#� : " & h�^ji 	qnwst`I}
��h�^�h�^ji 
 h�k�kmh�o&i " r�� .#: �1��h�ktx�b�o�stcedj� �&djh�^Ix�n�cedIn���sm^g^Ib�ijnwr(sm^���sm^Lsm��h�� sm^�c|bJ�&dLh�^j��n
^Ib�iInwr = ]_^jr|c|nwh�i�b�uDoen>cezIo�^jsm^Ix:cedjn5��s�^jsm��zj� rezj�>��nwr&r|b�o�b�uOh��{sm^�^jb�iIn���cedInwr|n�h�ktx�b�o&smcedj��r
oen>cezIo�^	cedIn�v�nwstxldyc|nwi�r&zj� b�u�cedIn���sm^�^Ib�ijn " r5��djsmkmijoenw^ = ]_^g~�n>o&u�nw��c_}Csm^ju�b�o&�{h�cestbl^	xlh���nwr
rezj��dgh�r ��djnwrer>�Lcedjn�x�blh�k�b�uTcedInwren�~jo&nwijsm��cestp�n�renwh�o&�&dInwr�s�r!c|b �<b�iInwkOh�u�h�k�kmst`Lktn�b�~j~$bl^Inw^yc
vqstcedLsm^acedIn<r|nwh�o��&d��acedIn<��sm^G^Ib�iInwr5`$nw��bl�<n<�&djh�^L��n�^Ib�ijnwr(cedLh�c:�<b�ijnwkOcedIn�b�~j~$bl^Inw^yc
�&djbyblres�^Ixgrezj`I}�b�~jcesm��h�k2�<b�p�nwr�vqstced�h	��n>oeceh�s�^,~jo&b�`Lh�`LsmkmsmcC� =J� djsmr�cS�y~$n�b�u!r|nwh�o&�&d smr:nwr_}
~$nw�>smh�kmkt�Jzjr|n>u zjk6v(dInw^	h{~joeb�x�o&h�� smr!~[kmhw��sm^Ix{h�ktblresm^jx�~$blrestcestbl^�� stuAcedIn�b�~L~�bl^jnw^�c!~[kmhw��r
b�~jcesm�{h�kmkt���Ocedjn>oen{smr:^jb�cedjsm^IxacedLh�c��>h�^,`$n{ijbl^In =� b�v�n>p�n>ow�Tstu�cedIn�b�~j~$bl^Inw^�c�smr�u h�kmkmst`Lkmn
cedIn>����hw�G��h���n�h ��smreceh���n�cedLh�c:�>h�^ ktnwh�iGc|bahJiIo&hwv.b�o�n>p�nw^,h�v(sm^�u�b�o�cedIn�~jo&b�x�o&h�� =
� resm^Ix�h�~joenwijs���cestp�n(b�~L~�bl^jnw^�c��<b�iInwk$r|nwh�o&��d6�jcedIn�~joeb�x�o�h�� �>h�^ar|nwktnw��c�b�~jcesm�{h�k ��b�o�n>p�nw^
rekmsmxld�cekt� rezj`I}�b�~jcesm��h�k � �<b�p�nwr�vqdLsm�&dgktnwh�i	c|bJh�~�blr&stcestbl^ cedjh�c�sm^j��o&nwh�r|nwrqcedjn�~joeb�`[h�`LsmkmstcS�
cedjh�c!cedjn:b�~j~$bl^Inw^yc�vqsmkmk���h���n�h<�{smr|ceh���n =

Ggzj�&dab�u�cedjn:resm��smk�h�o&stcC�{b�u � 1 �+*#� : " & c|b�blzIo!�<n>cedIb�iasmr�r&zI~$n>o �L�>smh�k =A� dIn�djsmxld ktn>p�nwk
r|c|o&zL��cezIoen�b�uAcedIn�h�ktx�b�o�stcedj� smr���zjstc|n�resm��smk�h�ow��djb�v�n>p�n>o(cedIn�h�~j~Lkmsm�>h�cesmbl^Jc|b{h�^	sm��~�n>o&u�nw��c
sm^Iu�b�o&��h�cesmbl^�iIbl�{h�sm^ �&djh�^jx�nwr!��h�^y�{cedjsm^jxlr =0� dIn�~joeb�`Lkmnw� `$nwsm^Ix�r|blktp�nwiD�IcedIn � ~LzIoe~$blr|n "
b�uLcedjn!r|nwh�o&�&dD��smrA�yzLstc|n�iLs ��n>o&nw^�c = ] ^ H�b ��n>ow����sm^js���h���smrA^Ib�cA~$blrerest`Lkmn2`$nw�>h�zjr|n�v�n��>h�^L^Ib�c
��bl�<~Lzjc|n:cedIn:p�h�kmzInwr�u�b�o(h�^	b�~j~$bl^Inw^yc#" r!�&dIbls���n�vqstcedjblzIc �jo&r|c ��^IbYvqsm^Ix<cedInwsmoq�>h�o&ijr =�� n
h�oen�^Ib�c!�<b�iInwkms�^Ix�cedIn�b�` >|nw��cestp�n�n>oeo&b�o&r�b�uOcedIn�b�~j~$bl^Inw^yc>�I`LzIc�sm^jr|c|nwh�i�v�n:h�oen��<b�iInwkmsm^Ix
cedIn�dLsmijiInw^Jsm^Iu�b�o&��h�cesmbl^�~$blrerenwrer|nwi `���blzjo!b�~j~$bl^Inw^yc =

] c�s�rD~$blrerest`[ktn0c|b5dLhwp�n�hqx�b�b�i��<b�iInwklb�uLcedIn2~jo&b�`Lh�`LsmkmsmcC�5vqstced:v(djsm�&d�h�^�b�~j~$bl^Inw^�cQvqsmkmk
�&djbyblr|n�nwh���d<h���cestbl^ = ¤2rerenw^�cesmh�k�kt��v�n��>h�^��<b�iInwk�cedjnwsto��{s ��nwi�r|c|o&h�c|n>x���vqstcedjs�^:blzIoAr|nwh�o&��d =
� ^Ib�cedIn>o�`Lstx�ijs �$n>oenw^j��n�smr�r|n>nw^ sm^�cedIn�xlh��<n�}�c|oen>n5�{sm^�~$b ��n>o�cedIn>oen�h�oen�h�kmr|b�oenwh�k$�&dLh�^j��n
^Ib�iInwr ��u�b�o5u�zIcezjoen:`$blh�o&i	�>h�o�ijr � cedLh�c(��zjr|cq`$n�renwh�o&�&dInwi =�< sm^jh�kmkt���[h�c(cedIn�ktnwh�uT^Ib�iInwr!b�u
blzIoAc|oen>n�v�n���zjr|c�nwr|cesm�{h�c|n�blzjo�~Loeb�`Lh�`Lsmk�stcC��b�uLv(sm^j^jsm^jxI��vqdIn>o&nwh�r�s�^�~$n>oeu�nw��c0sm^Iu�b�o&��h�cestbl^
xlh��<nwr>�QcedIn>oen�smr�h�^Gb�` >_nw��cestp�n�����b�oeoenw��c:p�h�kmzIn�c|b	h�r&restxl^ h ktnwh�u =<� dIn�nwr|cesm��h�cesmbl^ h�c:cedIn
ktnwh�uA^Ib�iInwr!smr�ktb�blr|nwkt��nw��zjstp�h�ktnw^�c�c|b�h�^ n>p�h�k�zjh�cestbl^ u zj^j��cestbl^ s�^ h��>kmh�reres��5renwh�o&�&d =

�A@,@0@�� �<XYPlKCZ ��PlKCRTM ��N2F � 	 � 	�� 	�K SK PwW ��� � KCR2R�KCR2M ��P��qF
� � � ���TFLX
� c�h�kmnwh�uT^Ib�ijn�cedIn�~joeb�`Lh�`[smkmstcS��cedLh�c(cedIn�~$b�c(smr(v�bl^���zjr|c5`$n�iIn>c|n>o���sm^Inwi =(� dIn>oen�h�oen
��h�^y�	v�hw��r�cedjsmr5��blzjkmi�`$n�h��>��bl��~Lkmsmredjnwi = ] iInwh�k�kt� cedIn�v�nwstxldyc|nwi r|n>c�b�u2~$blrer&st`Lktn�dLh�^jijr
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cedjh�c!cedjn:b�~j~$bl^Inw^ycq��stxldyc�ceh���n�c|b{cedIn�redIbYvqiIbYvq^6�Lh�cqh{~Lh�oecesm�>zLkmh�o!ktnwh�uA^Ib�ijn��L��blzjkmi `$n
zjr|nwi�c|b:��bl�<~[zIc|n�blzIo  h�^ji ¡ c|oenw^Ix�ced = ] ^�~jo�h���cesm��n��lx�n>c|cesm^Ix:h�^<h��>�>zjo&h�c|n!r|n>cAb�u[v�nwstxldyc|nwi
djh�^jiLr�smr!ijs ���>zjktc =

]_iInwh�kmkt����u�b�o�nwh��&dgktnwh�uQ^Ib�iIn5nw^j��blzj^yc|n>oenwi6�jcedjn�dLh�^jijr�redIbYvq^J`y��cedIn�b�~j~$bl^Inw^yc���blzjkmi
`$nGoenw��b�o&iInwi = � djn djh�^ji " r r|c|o&nw^Ix�cedVh�^ji1~$b�c|nw^ycesmh�k�h�canwh��&d `$n>c|cesm^Ix iInw�>smresmbl^ ��blzjkmi
h�kmr|bG`$nJ��bl�<~LzIc|nwi h�^ji r|c|b�o&nwi = � dInw^ oen>p�s�restcesm^IxgcedIn ktnwh�u(^jb�iInJsm^ hGresm��zjkmh�cestbl^6�Av�n
��blzjkmi{cedInw^{��dIb�blr|n(djh�^LijrTcedjh�c���h�ce�&d�cedIn5reh��<n(iLsmr|c|o&st`[zIcestbl^�b�uDr|c|oenw^Ix�ced�h�^ji<~$b�c|nw^ycesmh�k
cedIoeblzjxld cedIn�djh�^ji =V� djsmr>��b�u���blzIo�r|n��!smr�h ~joebldLst`Lstcestp�nwkm�,n���~�nw^Lrestp�ng��bl��~LzIceh�cestbl^ bl^
�>zIoeo&nw^�c!djh�o�iIv�h�o&n = < b�o5^jb�v:�jh�^gh�~j~joeb���sm�{h�cestbl^ smr�iInwresmoenwi =

��zjoeoenw^ycekt���6cedIn�� "��!� � "�� � �  	 � b�u�cedIn<b�~L~�bl^jnw^�c#" r�djh�^LiGbl^GcedIn<o&stp�n>o:smr�rec|b�oenwi =
� dInw^�nwr|cesm��h�cesm^jx�blzIo5~joeb�`[h�`LsmkmstcS�Jb�uT`$nwh�cesm^Ix{cedjn�b�~L~�bl^jnw^�c>��v�n<��bl�<~[zIc|n�blzjo�dLh�^ji " r
djh�^ji�o&h�^��{h�r�v�nwk�k = 	!nw�>h�kmk$cedjh�c�h�djh�^ji�o&h�^��{smr�cedIn�~joeb�~$b�oecestbl^�b�uOb�~L~�bl^jnw^�c�djh�^jiLr2v�n
�>h�^�`$nwh�cqb�o�cestn = � dLh�^jiavqsmcedgh�ktb�v�n>o�djh�^jiao�h�^ �a��zLr|c(`$n:`$nwh�c|nw^�`��ah�djh�^Liavqstced�h
djstxldjn>o2o&h�^ � = � zIo�~joeb�`Lh�`Ls�kmstcC��b�uDvqs�^j^jsm^Ix�smr��>h�km�>zjk�h�c|nwi�h�r�cedIn5djsmr|c|b�o&s��>h�kj~$n>o&��nw^yceh�x�n5b�u
b�~j~$bl^Inw^yc!djh�^jiJo&h�^���r�cedLh�cqh�oen�ktbYv�n>oqcedjh�^ blzIoq�>zjoeoenw^yc!djh�^ji o&h�^�� =

� b�r|n>n���sm^ycezjstcesmp�nwkt���2vqdy� cedjsmr<v�b�o ��r>����bl^jresmijn>o�cedInau�blkmktbYvqsm^IxGn��Ih��<~Lktn =V¡ zI~j~$blr|n
v�n�h�oen�h�c�h ktnwh�u:^Ib�iInav(stced h�`$n>c|cesm^Ix,r|nw��zInw^j��n�b�u������	��
�������	���� � h�^ji h,� =	  	 =
 smr|c|b�o&sm�>h�k�kt���2vqsmced cedjsmr�`$n>c|cesm^Ix renw�yzInw^L��n	cedInab�~L~�bl^jnw^�c�djh�r{redIb�v(^ zjr�h,djh�^ji o&h�^ �
ijsmrec|o&st`LzIcesmbl^{vqdjn>oen � ��¢ b�u�cedjn�djh�^jiLr�v�n>o&n�ktnwrerqcedjh�^ablzIo(djh�^ji o&h�^���b�u0� =	�=�� d�zjr�v�n
�>h�^ h�rer&zj�<n<cedjh�c�vqsmced h � =	  	��Dv�n�djhwp�n{h � ��¢ ~joeb�`Lh�`[smkmstcS� b�u�vqs�^j^jsm^Ix�cedIn�~$b�c�h�c
cedjsmr�ktnwh�u =� b�v�n>p�n>ow�QvqdInw^�n���h��{sm^jsm^Ix�cedIn<ktnwh�u�^Ib�ijn�~jo&n �I��nwi�`��������	�������	���������������L�
bl^jkt� � ��¢ b�u!cedjn�djh�^Lijr�cedjn�b�~j~$bl^Inw^yc�djh�r�r&dIb�vq^ djh�p�nah  	 ktnwrer�cedjh�^ � =	�= ] ^�cedIn
kmh�c|c|n>o�r|nw��zInw^j��n:cedIn�b�~j~$bl^Inw^ycqsmr�`$n>c|cesm^Ix�h�^Liao&h�smr&sm^Ix���oen>~Loenwr|nw^ycesm^Ix{h���zj��dgr|c|o&bl^Ix�n>o
djh�^ji�cedjh�^�s�^<cedIn �jo�r|c2r|nw��zInw^j��n = ]_^<cedjsmr��>h�r|nqv�nqbl^Lkt��nwr|cesm��h�c|n(blzIo���djh�^j��nqb�u6v(sm^j^jsm^jx
cedIn�~$b�c�vqstced�h�� =	 dLh�^ji�o&h�^ �{h�c � ��¢ = � stp�nw^Jnw^IblzIxld�b�`Lren>oep�h�cesmbl^jr>��cedjsmr�cezIo&^Lr2blzIc�`$n
`$n:h<iInw��nw^yc(�<nwh�rezjoen�b�uAblzIoqh���cezjh�kD��djh�^j��nwr =

�A@,@0@�� � 	 �2R�KCR2M � � 	�MDF � 	�FjFLX
� dIn�xlh���n:c|oen>n:u�b�o � n���h�r  blk�i " nw� �I~Lh�oeces��>zjkmh�o&kt��ijzIo&sm^jx�cedIn�~joen�} � b�~ah�^ji � b�~D�j�>h�^a`$n
c|b�b{kmh�oex�n:c|b�r|nwh�o&�&d�sm^Joenwh�kt}�cesm�<n =2� djn>oen:h�oen�r|n>p�n>o�h�kDv�hw��rqc|b{�>zjcqiIb�v(^ cedIn�h��<blzL^�c!b�u
r|nwh�o&��d{^In>nwijnwi =�� dIn�~jo&sm�{h�oe�:n���~Lktblrestbl^<s�^�c|oen>nqres��>n!s�r0ijzIn�c|b:cedIn!^�zj��`�n>o0b�u$�>h�o&ijrTcedjh�c
��zjr|cA`$n�ijnwh�ktcAbl^�cedIn�cezIo&^�h�^ji�o&smp�n>o = ] c0smr�~$blrerest`Lkmn2c|b�x�n>c2h5oenwh�r|bl^Lh�`Lktn�nwr|cesm��h�c|n�b�u$¤ �
vqstcedjblzIc:n���~Lh�^jijsm^jx n>p�n>oe� resm^Ixlkmn{zj^jr|n>nw^,�>h�o&i = � r�ktbl^jx	h�r�hgre��h�kmkmn>ow�Ooen>~Loenwr|nw^yceh�cestp�n
reh��<~[ktn�b�u0cezIo�^gh�^ji	o&stp�n>o��>h�o&ijr5h�oen�n���~Lh�^LiInwi6��cedIn�¤ � r5redIblzjk�iax�nw^In>o&h�k�kt� `$n��>ktblr|n�c|b
cedjh�c!v(djsm�&d s�r�x�nw^In>o&h�c|nwigu�oebl� cedIn�u�zLkmk�n���~Lh�^Lrestbl^ =

� r|nw��bl^ji ��bl^jres�iIn>o&h�cestbl^Jsmr�c|b<~jo&zL^In5h�v�h�� djstxldjkt�<sm��~joeb�`Lh�`Lkmnq`jo&h�^L�&dInwr�b�uQcedIn�c|oen>n
cedjh�c�djhwp�nJh	^In>xlk�stxlst`Lktn�n��$nw��c�bl^�cedIn�bYp�n>o&h�kmk�¤ � b�u�cedIn{~Lh�oenw^yc =*< b�o�s�^jr|ceh�^j��n��Astu�cedIn
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��bl�<~$blzj^jijnwi ~joeb�`Lh�`[smkmstcS��b�u0oenwh��&dLsm^Ix{h�kmnwh�u�}C^Ib�iIn�s�r!r|b�r&��h�kmk$cedjh�c5stcer!��bl^yc|o&st`LzIcesmbl^ c|b
cedIn��L^jh�kl¤ � smrO��s�^jsmre�>zjkmnA��bl��~Lh�oenwi:c|b5b�cedIn>oAktnwh�uI^Ib�iInwr>��cedInw^�smcO�>h�^�`$nT~Lo&zj^Inwi�v(stcedIblzIc
u�nwh�o�b�u�o&h�ijs��>h�kmkt�G�&djh�^Ixls�^Ix	cedIn�¤ � r = � dIn>oen{h�o&n���h�^y� ��bl���<bl^ r|nw��zInw^j��nwr�sm^ ~$b ��n>ow�
h�^jiG��h�^y�gr|nw��zInw^j��nwr:cedjh�c�h�oen�n���c|oenw��nwkt�	o&h�o&n � r&zj�&d h�r:�>h�k�k }�o&h�smres�^IxI�[b�o�o�h�smr|n�}�u�blkmijsm^Ix �
h�^ji v(smkmk�^Ib�cqrestxl^Ls��L�>h�^ycekt�{n��$nw��cqcedIn�blzjce��bl�<n =

� dLsmr�~jo&zj^Lsm^Ix �<n>cedIb�i vqsmk�k�`$n	^jnw��nwrereh�oe� vqdInw^ zjresm^Ix cedLsmr��<n>cedIb�i bl^ xlh��<nwr{b�u
�<b�oengcedjh�^ cSv�b ~Lkmh���n>o&r = � stced h�iLiInwi ~Lk�hw��n>o&r>��cedjngres��>ngb�u�cedIn	xlh���n	c|oen>n�`$nw��bl�<nwr
n��I��n>~jcestbl^jh�kmkm��kmh�o&x�n = ] ^JcedLsmr!�>h�r|n���stc�vqsmkmk[`$n:sm^yc|o&h���ceh�`Lktn:c|b�r|nwh�o&�&d	cedIn:u zjkmk�c|oen>n�s�^Joenwh�k
cesm�<n =

�A@,@0@�? ��� 	 	lF[ROP �YZ ��CFLZ FLRQP���PlK �QR H�� �
�ORQP�F �AP � � 	lFjF[X
� djs�r�^In>v �<n>cedjb�i�smr�bl^jkt�Gsm^ cedjn�`$n>xlsm^j^jsm^jxJreceh�x�nwr�b�u�oenwrenwh�o&�&d = � ^jkm��h ~Loenwkmsm��s�^jh�oe�
sm�<~[ktnw�<nw^yceh�cestbl^ djh�r!`$n>nw^aijbl^In:c|b�p�n>o&smu��Jstcer!p�h�kmsmiLstcC� = ��zjoeoenw^ycekt���IcedIn�sm��~Lktnw�<nw^yceh�cestbl^
�>h�^�bl^jkt� ~Lk�hw�	dInwh�iLr_}CzI~�xlh��<nwr =�� dIn�r|nwh�o&��d�s�r(h�kmreb�cestnwi�c|bJh�~LzIoen�u�b�o&� b�uTb�~j~$bl^Inw^yc
�<b�iInwkmsm^jx�cedjh�c(smr�n���c|oenw�<nwkt�JrektbYv h�cqktnwh�o&^Lsm^Ix =

� kmkIb�u6cedIn(~joen>p�stblzjrTiLs ��n>o&nw^�c�~joenwijsm��cesmbl^<�<n>cedIb�ijr2h�c|c|nw�<~Lc�c|b���bl^jr|blkms�ijh�c|nqh�^ji{x�nw^�}
n>o&h�kms��>n{u�oebl� ��b�o&oenwkmh�cestbl^jr�sm^ cedjn�ijh�ceh = � ^ h�ktc|n>o&^Lh�cestp�n�smr�c|b�rec|b�oen�h�^Li�zjren{cedIn�ijh�ceh
sm^gstcerq��bl�<~[ktn>c|n�x�o�h�^yzjk�h�o&stcC���[vqstcedIblzjcqh�^�� x�nw^jn>o&h�kms��wh�cestbl^ = ¤Tp�n>oe� b�`[r|n>oep�nwi�sm^jr|ceh�^j��n�smr
r|c|b�oenwi�vqstced�cedInq��bl��~Lktn>c|n!`$n>c|cesm^Ix�r|nw��zInw^j��n(h�rTcedIn!��bl^yc|n���c�b�u$cedInqh���cestbl^ = � (*1�/ 4 & .) 1�/ /
b�o  1 � / �>h�^�`$n{zLr|nwi c|bGr|c|b�oenJh�^ji�x�oeblzI~,cedjn{b�`Lr|n>o&p�nwi�`$n>c|cesm^jx	r|nw��zInw^j��nwr =	� djsmr:smr�h
c|oen>n�vqdIn>o&n�cedIn�^Ib�iInwr(h�o&n�kmh�`$nwkmkmnwia`��a�&djh�o&h���c|n>o�r:h�^ji�h{~Lh�ced�u�oebl� cedIn�o&byb�c5c|b h�ktnwh�u
smr!��bl^L�>h�c|nw^jh�c|nwiGc|b{u�b�o&� h�r|c|o&sm^jx = ] uAv�n �L^ji blzIo5�>zIoeoenw^ycqr|ceh�c|n�sm^ cedLsmr�~joen �j�y}�c|oen>n ��b�o
h�r:v�n{�>h�kmk2stc�sm^Gcedjs�r:�>h�r|n��Ah � ���! /'&  . � 1�/ / � cedIn{u�oenw��zInw^j����b�u�cedIn�b�~j~$bl^Inw^yc#" r�h���cesmbl^jr
� sm^	cedIn�~[h�r|c � �>h�^g`$n��<nwh�r&zIoenwign���h���cekt� = � kmkD~Lzj`Lkmsm����bl^yc|n���c:sm^ju�b�o&�{h�cestbl^asmr5sm�<~Lk�sm�>stcekt�
oen>~jo&nwr|nw^�c|nwi	sm^JcedIn ��bl^yc|n���c_} � oen>n =

��zjoeoenw^ycekt���l^Ib�x�nw^In>o&h�kms��wh�cestbl^jr0h�oen!��h�ijn�u�b�o0nwh��&d{b�`Lr|n>oep�nwi<s�^jr|ceh�^j��n = � ^In�b�`Lren>oep�nwi
djh�^jiavqsmkmk6h�iji	bl^jkt�Jbl^In�^jn>v sm^jreceh�^j��n:c|b�cedIn:c|oen>n = � smp�nw^	rez����>stnw^�cqb�`Lr|n>oep�h�cestbl^jr>�[cedIn
c|oen>n(`�nw��bl��nwr�h�p�n>oe��h��>�>zIo&h�c|n��<b�iInwk��<h�rerezj�{sm^Ix�cedIn(b�~j~$bl^Inw^�c2~Lkmhw��r�h �I��nwi{r|c|o�h�c|n>x�� =
� ^Iu�b�o&cezj^jh�c|nwkt�Jstc!�>h�^ nwh�res�kt��ceh���n � �������{djh�^Lijr�c|b�rez �{�>stnw^ycekt� �Lk�k[cedjn�c|oen>n =

� b�sm�<~Loeb�p�n!cedjnqktnwh�o&^js�^Ix�r|~$n>nwi�b�u$h ��bl^�c|n���c_} � oen>n���v�nq^jn>nwi�c|b:x�nw^In>o�h�kms��>n!b�`Lren>oep�nwi
djh�^jiLr�c|b b�cedIn>ow�qres���smkmh�o�~[h�cedjr{cedjoeblzIxld cedjngc|oen>n = < b�o sm^jr|ceh�^L��n��!h�^ b�`[r|n>oep�h�cestbl^ b�u
����������������	��������blzLkmi�h�kmr|b�`�nq~Lkmh���nwi{s�^�c|b�h�^Inwh�o&kt�<smiInw^ycesm�>h�kI~[h�ced�b�uE�	
�������	������	�����L�
vqdIn>o&n�bl^jkt��cedIn�~jo&n�} � b�~�h���cestbl^Lr�djh�p�n���djh�^Ix�nwi rekmstxldycekt� =� b�v�n>p�n>ow�Acedjsmr�~joeb�`Lkmnw� djh�r
`$n>nw^aktn>u�c�u�b�oqu�zIcezjoen�v�b�o � =

� djnaoenwh�r|bl^ u�b�oJzjres�^Ix h ��bl^yc|n���c_} � oen>n h�c�cedjsmr{receh�x�ngb�u:iIn>p�nwkmb�~L�<nw^yc�smr{c|b djh�p�n
h�r:^Inwh�o:h � ~$n>oeu�nw��c#"D�<b�iInwkAh�r�~$blrerest`Lkmn = � nw^In>o&h�kms��wsm^IxJijh�ceh smr�h�^ n>oeoeb�o�~jo&bl^In�~joeb���nwrer =
� stp�nw^�h�^gn>oeoeb�o|}�u�oen>n���b�iInwk�� � 9 / 9 cedIn��<b�iInwkO��h���nwr5~jo&nwijsm��cestbl^jr!`Lh�r|nwigbl^jkt�Jbl^	~$n>oeu�nw��c
��h�ce��dInwr�u�oebl� ~Lh�r|c�b�`Lren>oep�h�cesmbl^jr � h�kmktbYvqr�zjr5c|b c|nwr|c:cedIn Ggs �Ism��h��gr|nwh�o��&d zj^LiIn>o�smiInwh�k
��bl^jijsmcestbl^jr =

¥ �



�A@,@0@ � EGFLX��� PlX
� zIo���s �Ism��h���}�`Lh�r|nwi	`$n>c|cesm^Ix�rec|o&h�c|n>x��	v�h�r�c|nwr|c|nwiGh�xlh�sm^jr|c�cedIo&n>n�ijst��n>oenw^ycq~Loeb�x�o&h���rq�
<A
!¡ } H�b ��s � ¡�
!¡ } H�b ��s ��h�^Li{h�oenw��nw^�cekm��iIn>p�nwktb�~$nwi�djnwh�ijr_}CzI~�~Lkmhw��n>o��>h�kmktnwi 
 1  � �� jvqdjs��&d
v�h�r!v!o&smc|c|nw^J`y� � o&cedyzIo ��dIblzj^Ix =


 1  � �� �s�rOh!p�n>o&�:ktbyblren�h�^ji�u�h�sto�kt�(~[h�rerestp�n2djnwh�ijr_}CzI~�~Lkmhw��n>o =�� dLsmrDr|cS��ktn�b�uI~Lkmh����{h���nwr
stc!ijs �{�>zjktc�c|b�oenwh�igdjh�^jijr = ]Scqh�k�r|b<~Lkmh���r!��zjstc|n:ijn>u�nw^jr&stp�nwkt���jvqdLsm�&d ��h���nwr(stcqijs �{�>zjktc�c|b
vqsm^Jkmh�o&x�n5~$b�cer = � xlh�sm^jrec <A
!¡ } H�b ��s ��vqdIb<smr��>zIoeo&nw^�cekt��h�u�h�sto�kt��v�nwh���dInwh�iLr_}CzI~J~Lkmh���n>o � �
� oec 
 b�c(iIb�nwr�p�n>oe��v�nwk�k���vqsm^L^jsm^Ix�h�cqh<o&h�c|n:b�u0h�oeblzL^ji ��� = F � r|`��djh�^ji =

� djn>oen�smr:h v(smiIn<ijs �$n>oenw^j��n{s�^G~Lkmhw��sm^Ix r|cS��kmnwr 
 n>cCv�n>nw^ <�
!¡ } H�b ��s � ¡�
!¡ } H�b ��s ��h�^ji
� oec 
 b�c:� h	x�b�b�i,cedjs�^Ixac|bGdjhwp�n�vqdInw^,c|nwr|cesm^IxGh	^In>v r|c|o&h�c|n>x�� =G� dIn�~joeb�x�o&h��{r:v�n>oen
~Lstc|c|nwigh�xlh�sm^jr|c(nwh��&dgb�cedIn>o5u�b�o5h�c(ktnwh�r|c � � �����Jdjh�^jijr =�� dIn G	s �Ism��h��J~Lkmh���n>o(v�h�r!nwsmcedIn>o
r|ceh�oec|nwi	vqstced ^Ib<c|o&n>n�h�cqh�kmk �Ib�o(h�iIn>u h�zjktc�c|oen>n:`[zjsmktc�u�o&bl� ~Lkmh���sm^jx�h{ijs �$n>oenw^�c�~Lk�hw��n>o = ,

� nw�&dj^Lsm�>h�kmkt����cedIn Ggs �Ism��h���~[kmhw��n>o�c|nwr|c|nwi	v�h�rqh���cezjh�kmkt��h G	s �Ism��st��~Lkmhw��n>o��{`LzIc�cedIn
h�i djb��a�{s ��s�^IxGu�zj^L��cestbl^ zjr|nwi v�h�r{p�n>oe� �>ktblr|nac|b h,��h�� u zj^j��cestbl^ = ]Su5cedIn	¤ � " r�h�oen
~$blrestcestp�n:h�^Lia�>ktblr|n���v(stcedjsm^Jbl^In�re��h�kmk$`$n>c!b�uAnwh��&dgb�cedIn>o � �LcedIn���h��Ism��zj� ¤ � h���cestbl^gsmr
�&djblr|nw^ ¥ ��¢£b�uQcedIn�cesm�<n���cedIn�b�cedIn>o=F���¢ = ]SuQcedIn�cCv�b{¤ � " r�ijs �$n>oenwiJ�<b�oen�cedLh�^Jcedjsmr�cedIn
��h��Ism��zj� smr��&dIblrenw^ ��� ¢ b�u6cedIn(cesm�<n���h�^ji�cedIn5ktnwrer|n>o�h���cestbl^ � ¢.b�u6cedjnqcesm�<n =0� dLsmrTv�h�r
iIbl^In�c|b	nw^j��blzjo&h�x�n�rebl�<n{n���~Lktb�o&h�cesmbl^G� stu�cedIn���h��Ism��zj� h���cestbl^ v�h�r�h�kmv�h���r��&dIblrenw^6�
cedIn:b�cedjn>oqh�ktc|n>o&^jh�cesmp�nwrq��stxldyc!^In>p�n>o(`�n�c|nwr|c|nwi =

Ggs �Ism��h���" r!oenwrezLktcerqh�xlh�sm^Lr|cqcedInwren�cedIoen>n�b�~j~$bl^Inw^ycerqh�oen�redIbYvq^	sm^ < smxlzIoen � = F =(� ��~I}
sm�>h�kmkm� ijzIo&sm^jx cedIn��jo&r|c � ������}B�>�������,djh�^jiLr>� G	s �Ism��h��,ijbynwre^2" c�iIb�c|bGv�nwk�k�h�r�stc�smr�r|cesmkmk
kmh��B��sm^jxah	rez����>stnw^�c:��b�iInwkAb�u�cedIn{b�~j~$bl^Inw^�c =� bYv�n>p�n>ow�0bl^L��n�cedIn{�<b�iInwk0smr�rez��{�>stnw^yc>�
Ggs ��s���h���smr�p�n>oe��rezj�>��nwrer|u zjk = � u�c|n>o!kmnwh�o&^jsm^IxI��cedIn�vqsm^L^jsm^Ix:o�h�c|nwr!h�xlh�sm^jr|c <A
!¡ h�^ji ¡�
!¡
r|c|o&h�c|n>xlsmnwr�h�o&n5h�r�djstxld�h�r ��� =�
 c|b ��� =�� re` �djh�^ji = � xlh�sm^jr|c � oec 
 b�c>�AGgs �Ism��h���h�kmr|b�vqsm^jr
h�cqh�o&h�c|n�cedjh�c � zj��cezLh�c|nwr!`$n>cCv�n>nw^���� = ��h�^Li ��� =�� r|`��djh�^ji = � oec 
 b�c(�&dLh�^Ix�nwrqstcerqr|cC��ktn
b�uA~Lkmh���u h�r|c�nw^IblzIxldacedjh�c!cedIn:v�nwh���^Inwrer|nwrqb�u ��bl^�c|n���c_} � o&n>nwr(h�oen�n���~$blr|nwi =

�A@,@0@�� � �0P � 	lF � � 	 �

� r��<nw^�cesmbl^InwiGnwh�o&kmstn>o���cedLsmr�smr�h�oenw��nw^�c:s�iInwhJh�^jiGbl^jkt�a~Loenwkmsm��s�^jh�oe�Joenwr|nwh�o&��d djh�r�`$n>nw^
iIbl^In =.� djn>oen�h�o&n���h�^y� smijnwh�r�u�b�oJu�zjcezIoengijn>p�nwktb�~L�<nw^yc = < sto&r|c>�!cedjn��<b�iInwkms�^Ix,��zjr|c
`$n���h�iIn<c|b	kmnwh�o&^ u h�r|c|n>o = ¤2smcedIn>o:cedIn ��bl^yc|n���c_} � oen>n�smiInwh ��zjr|c�`$n�sm�<~Loeb�p�nwi c|bgktnwh�o&^
u h�r|c|n>ow�Lb�o5cedIn:~[h�r|cqb�~j~$bl^Inw^ycq�<b�iInwkmrq��zjrec!`$n�zjr|nwigsm^jr|c|nwh�i = � ^Ib�cedIn>o(s��<~$b�oeceh�^�cqc|nwr|c
v�blzjkmi�`$n(c|b�n���c|nw^jiJcedInDG	st��sm�{h����<n>cedIb�i�c|b�djh�^jijktn5��zLktces }�~Lkmh���n>o�xlh��<nwr =2� djn5res��>n5b�u
cedIn�xlh��<n�c|oen>n�x�oeb�v(r�n���~$bl^Inw^ycesmh�kmkt�Jvqsmcedgh�ijijnwi	~Lk�hw��n>o&r =�¡ �>h�k�h�`LsmkmstcS�Jb�u2cedIn G	st��sm�{h��
r|nwh�o&��d ��stxldyc(`$n�djh�o&i�c|b h��&dInwsmp�n<vqstcedIblzIc5rezI`Lreceh�^�cesmh�k�~jo�zj^jsm^Ix ==< sm^jh�kmkt����cedIn��<n>cedIb�i
��zjr|cq`$n�c|nwr|c|nwi�bl^���b�oen�cedjh�^ >ezjr|cqb�cedjn>o5~Loeb�x�o&h����<nwi�r|c|o&h�c|n>xlsmnwr =(� djn�h��>smigc|nwr|c�vqsmkmk
`$n:�<nwh�rezIo�sm^Ix<stcer�~$n>oeu�b�o&��h�^j��n�h�xlh�sm^Lr|cqr|c|oebl^jx�dyzj�{h�^ ~Lkmh���n>o&r =
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Hands Played

Miximix v.s. Three Different Opponents

v.s. FBS-Poki (+0.266 sb/hand)
v.s. SBS-Poki (+0.258 sb/hand)

v.s. ArtBot3 (+0.178 sb/hand)

����������	 � ��2� G	s �Ism��h���p = r = cedIoen>n�iLs ��n>o&nw^�c�b�~j~$bl^Inw^ycer =
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� ��blred 
 smkmk�sm^Ixlr � �  �  }B� ��� �

� djn(xlh��<n�b�uD~$b ��n>o�djh�r�`$n>nw^�h��&dLh�kmktnw^Ixlsm^jx�iIbl��h�s�^�c|b<h�~j~Lkt��h�o&ces��L�>smh�k[sm^�c|nwk�kmstx�nw^j��n
c|nw�&dL^jsm��zInwr = ]Sc���bl^yceh�sm^jr:hJp�h�o&stn>cS�gb�u�ijs �{�>zjkmc(~jo&b�`Lktnw��r�sm^G��h���djsm^In<ktnwh�o&^Lsm^IxI�6r|nwh�o&��d6�
resm��zjkmh�cesmbl^6�6h�^ji xlh��<n<cedIn>b�o&� =�¡ blktp�sm^IxJcedInwr|n<~jo&b�`Lktnw��r�smr�h ijs �{�>zjktc5`LzIc�v�b�oeced�v(djsmktn
nw^jiInwh�p�b�o =0� dIn�oenwh�k }�v�b�o&kmi�smrQu�zjk�k�b�uLrestcezLh�cestbl^jrQcedjh�c0��bl^�ceh�sm^�`$b�ced�^Ibl^�}CiIn>c|n>o&�{sm^jsmre� h�^ji
sm�<~$n>oeu�nw��c_}Csm^Iu�b�o&��h�cesmbl^:~joeb�~$n>oecesmnwr =Q� dLsmrDoenwrenwh�o&�&d<��h��:~joebYp�s�iIn�h(`$n>c|c|n>oTzj^jiIn>o�r|ceh�^jijsm^jx
b�u(djb�v c|b �<b�iInwk�h�^ zj^j��n>o&ceh�sm^ nw^�p�stoebl^j��nw^�c>��h�^ji dIb�v c|b zLr|nJcedjh�c��<b�iInwk�c|b ��h���n
n��$nw��cestp�n�iInw�>s�restbl^jr =

� djn ���
���T~Loeb
>_nw��c�dLh�r�ijn>p�nwktb�~$nwi�bYp�n>o�cedInJkmh�r|c �jp�nJ��nwh�o&r�u�oebl�8stcer�`$n>xlsm^j^jsm^jx	h�r
h � � � ~jo&b�x�o&h�� �>h�kmkmnwi f2�����!sm^yc|b�stcer��>zIoeoenw^yc{sm^L�>h�o&^jh�cestbl^ h�r{h,k�h�oex�ngh�^ji ��bl�<~Lktn��
�lh�p�h�~Loeb�x�o&h�� = �������[dLh�r�r&dIb�vq^Jsm^L��oenw�<nw^yceh�k�s��<~joebYp�nw�<nw^�cer�s�^{~$n>oeu�b�o&��h�^j��n5b�p�n>oq~Lh�r|c
p�n>o&resmbl^jrTb�uQf �
��� = ]Sc�smrTh�vqsm^j^js�^Ix�~Lkmhw��n>o�sm^<bl^Lkmsm^In�~$b ��n>o�xlh��<nwr�h�xlh�s�^jr|c�d�zj��h�^{~Lkmh���n>o&r
b�u0hwp�n>o&h�x�n�r|c|oenw^jx�ced =

� ��� �14�-T;$#e;	� %5'5"=�D# $ &�"$#e%5'�;
� djs�r(cedjnwresmr�djh�r:��bl^yc|o&st`Lzjc|nwi��{h�^��G^In>v.nw^jdjh�^L��nw�<nw^�cer:c|b cedIn����
�
�Qr|��r|c|nw� = � x�oenwh�c
iInwh�kIb�u6h�^jh�km��res�r0djh�rT`$n>nw^�iIbl^jn�c|b�ijsmr&��b�p�n>o � hwvqrTh�^Li<`LzIxlr0v(stcedjsm^�cedIn!blk�iIn>oT~joeb�x�o�h���r =
� r2v�nwkmk ��^�zj�<n>o&blzjrTb�~j~$bl^Inw^yc2�<b�iInwkms�^Ix�nw^jdjh�^j��nw��nw^�cer�v�n>o&n(��h�iIn =T� b�r&zj����h�o&s��>n!cedIn
��h�>|b�oqh��>��bl�<~Lk�smredj�<nw^ycer�

� ���
���$smr!h{��bl�<~Lktn>c|n�b�` >|nw��c_}�b�o&stnw^yc|nwigoen>v!o&stc|n�b�uTf2����� =

� f �
���$djh�iJh�p�n>oe�Jresm�<~Lk�smr|cesm� � � }�`[sm^Jh���cestbl^Ju�o&nw�yzInw^L������blkmktnw��cesmbl^�re��r|c|nw� u�b�o�b�~j~$b�}
^jnw^�cq��b�iInwk�sm^Ix =0� djsmr�v�h�rqredjb�vq^ c|b�djhwp�n�kmb�v h��>�>zjo&h���� � � F ��=
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� � dIn�ceh�r ��b�u(b�~j~$bl^Inw^�c��<b�iInwkmsm^jx	v�h�r�oenw�>h�r|c�h�r<hG��h��&dLsm^InJktnwh�o&^jsm^jxg�>kmh�rer&s��L�>h�}
cesmbl^ Y~joenwijs���cestbl^J~joeb�`Lkmnw� =

� �(nwzIo&h�k�^In>cSv�b�o ��r5v�n>o&n�sm^yc|oeb�ijzj��nwi c|bJsm�<~Loeb�p�n�cedIn�b�~L~�bl^jnw^�c5�<b�ijnwkmsm^Ix�h�`Ls�kmstcestnwr
b�u ������� =T� dIn�^InwzIo&h�k$^In>cSv�b�oB��r�v�n>oen:rezL�>��nwrer|u zjk$h�c �L^jijsm^jx�zjren>u�zjk[~Lh�c|c|n>o&^Lr!sm^�cedIn
^jblsmr|��~�b ��n>o(ijh�ceh =

� � : /  #"�. � 1�/ ���>�< ������r|��r|c|nw� v�h�r�h�iLiInwi<c|b�nw^L�>h�~Lrezjkmh�c|n(h�^��<^�zj��`$n>oTb�u$~jo&nwijsm��cestbl^
��n>cedIb�iLr =

� � v�h��	c|b�x�o&h�~Ldjsm�>h�k�kt�J~Lktb�cqcedjn�v�nwstxldyc(ceh�`Lkmnwr5s��<~joebYp�nwi	blzIo�h�`Lsmk�stcC�Jc|bJp�s�rezjh�kms��>n
cedjn���bl^jr|nw��zInw^j��nwrqb�u�ijst��n>oenw^yc�oen>v�nwstxldycesm^Ix��<n>cedIb�ijr =

� � dInTblkmi��<n>cedIb�i�b�uIoen>v�nwstxld�ces�^Ix!v�h�rQredjb�vq^�c|bq`$nT`Lh�r|nwi�bl^:cedIn2u�h�zjkmcC��h�rerezj��~jcestbl^
cedLh�c�¤ �¡ smr�zj^jstu�b�o&��kt�Gijsmrec|o&st`LzIc|nwi = � ^jn>v£�<n>cedjb�i�v�h�r�iInwr&stxl^Inwi�c|b�h�ijijoenwrer
cedLsmr�~joeb�`[ktnw� �Ih�^jiJv�h�rqredIbYvq^ c|b{s��<~joebYp�n�~�n>o&u�b�o&�{h�^j��n =

� � ^jh�kt��resmr:b�u�cedIn{resm��zjkmh�cesmbl^ �<n>cedIb�ijr:redjb�v�nwi,cedjh�c�cedIn{n���~$nw��c|nwi p�h�kmzInwr � ¤ � " r �
x�nw^jn>o&h�c|nwigh�o&n:zj^Ioenwkms�h�`Lktn5u�b�oq^�zj�<n>o&blzjr�oenwh�r|bl^jr =

� :'� & � 4 " & h�^ji :'� & � 4 � & �Lh<^In>v��j�<b�oen�oeb�`LzLr|c!�<n>cedIb�iJb�uA~�n>o&u�b�o&�{sm^Ix�h<r|nwh�o&�&d	bl^
h�^gsm�<~$n>oeu�nw��c_}Csm^Iu�b�o&��h�cestbl^�xlh��<n�}�c|o&n>n�v�h�rqsm^yc|oeb�ijzj��nwiJh�^ji n>p�h�kmzjh�c|nwi =

� ��� � &�" & �6-�� % ���

� ktcedIblzIxld ���
�
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