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ö^NÔI=ÕE6¾> Ð K;N[I=<�çLIyB$K;ÛE:ßI=<y>~I=68NEÙá×î:A9OÓW<yÖjKh:=ü(>~<y<�Ó">�IJKÝÒH<øÖ�<�787*ÒF9;789;N Ð <?PwB�×î:JK;Ó
ÒMK;I=Õè9ON�K Ñ <y:J9OI=68K;NF9;7!9ONFPQ786ÂNEÙhÛE6¾>`IJ6 Ð ÚL68<�Ö Ñ K;68N[IyBE68N�K;:AP5<�:�IJK"<y>~I=68Ó"9CI=<¡IJÕE< Ñ :A9 Ð I=6 Ð 9;7
Ñ <y:~×îKh:=Ó"9ON Ð <�KO×W<�:J:=Kh:�:=< Ñ 9O68:è9O78Ù;Kh:=6ÂI=ÕFÓW>QKhNýò�
ú9O: Ð ÕE6ÂI=< Ð I=ÛE:J<y>y2�ö´IßK;NF7Âäÿ:=<yÓW9;6ÂNM>
I=KøP5< Ð 6¾P5<èÖ�ÕE6 Ð Õ�:J< Ñ 9;6Â:»9O78Ù;K;:J6ÂI=ÕEÓ">WÖ�687Â7$ÒM<èI=<y>~I=<?Pw2��æ< Ð ÕEKLKh>=<�I=K Ð K;Ó Ñ 9O:J<�K;ÛF:
Ñ :=K Ñ K[>=9;7�Ö�6�IJÕ¦I=ÕE< �59qÚC9O:JäHÜ >WÙ;78K;ÒM9O7-9 ÑEÑ :JKh9 Ð Õ(é ëCì�B�9ON¦<�ÚhK;78Û5I=68K;N¦K;×$IJÕE<ÞG �M9;ï�<y:yÜ >
9O78Ù;K;:J6ÂI=ÕEÓ é ê;ì�9;NFPwB0I=K�IJÕE<�ÒH<y>~I�K;×�K;ÛE:�ü[NFKCÖ�7Â<?P5Ù;<hBwI=ÕE<QÓWKh>~I*<.í Ð 6Â<yNhI�ÓW<.I=ÕFKLP3KO×
<�:J:=Kh:~â�I=Kh7Â<y:J9;NhI!78KLK;ü[â´Û Ñ 68N
àFNE6ÂI=<�â´>~IJ9OI=<�P56 Ð I=68K;NM9O:J6Â<?>�2qã�ÕE< Ð K;Ó Ñ 9;:=6¾>=K;NaÕF9h>0ÒH<�<yN*Ó"9;PE<
×î:=KhÓ IJÕE:J<�< Ð K;Ó Ñ 78<�ÓW<�N[IA9O:Jä»ÚL68<�Ö Ñ K;68NhIA>�\MI=ÕF<�>=6Âïy<*KO×ÄI=ÕE<�:=< Ñ 9O68:-:J<�Ùh6ÂKhN Ð K;NM>~6¾P5<�:J<yP!B
I=ÕE< Ð K;Ó Ñ ÛEIJ9CIJ6ÂKhNF9O7 Ð K[>`I�9;NFP I=ÕF< �[ÛF9O786ÂI`ä 9 Ð ÕE6Â<yÚ;<?Pw2 �Þ< Ð KhNF>=68P5<y:3IJÕE<Ý<?P56�IJ6ÂNFÙ
P568>~IJ9;N Ð <"é ëqì09h>�<�:J:=Kh:jÓW<�I=:J6 Ð B5I=ÕE<
>J9OÓW< Ñ :JK Ñ Kh>=<yP�Ò[ä �59qÚC9O:Jä;2
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ö^NÝIJÕE68> Ð K;N[I=<�çLIyB�I=ÕF<Þ:J< Ð K;ÙhNE6�IJ6ÂKhN Ð K;ÓW<y>»I=Ká9;NÿÕF9;7�I�KhN(>~IJ9OI=<tW��;B�×îK;:�Ö�ÕE6 Ð Õ
) ð�W��?ô � �����-.��� 9ONFP3NEKèIJ:J9;NF>~6ÂI=68K;Nø68> Ñ K[>=>=68ÒE7Â<»K;N��i9��.2��LKMB0KhÛE:�9 ÑEÑ :JKh9 Ð ÕØ7ÂK Ð 9OI=<?>
I=ÕE<"<y:=:JK;:a9CIsW��"9ONFP�9 ÑFÑ 7Â68<y>$×î:JK;Ó 6�IaIJÕE<"<�:J:JK;:¡ÕLä Ñ KOIJÕE<y>=<y>¡78KLK;üL68NEÙ�×îKh:¡I=ÕE<�Ó�68NEKh:
<yP56ÂI=68NEÙßP56¾>~IJ9ON Ð <�68Nø9�:J< Ñ 9;6Â:*9;7Â78KCÖ�68NEÙ�I=ÕE<Q>`IA9CIJ<#W T�@ I=KßÒM<»:=<?9 Ð ÕE<?Pw2!ö^N�I=ÕF68> Ð 9h>~<hBI=ÕE<y:=<�9;:=<�I`Ö�K Ñ K[>=>=68ÒE7Â<":J<�Ùh6ÂKhNF9O7):J< Ñ 9O68:J> Ð K;NF>=6¾>`IJ6ÂNEÙ�68N�àF:A>`I*:J< Ñ 789 Ð 68NEÙ��G>��¡ÒLä��I8��
9ONFPø789OI=<�:W68NF>=<�:=I=68NEÙÞ9;N��I8���9O× I=<y:��i9��»ðî:J<y> Ñ 2#:=< Ñ 7¾9 Ð <��i;��
ÒLä �I8��=ô�B#IJKæKhÒ5IJ9;6ÂN�I=ÕF<
Ó�K5P56Âà Ð 9CI=68K;N�KhN�I=ÕF<*<�N[IJ6Â:J<
68N Ñ Û5I¡>`IJ:=68NEÙ��IB'H��X8�9%8!�YH��*ðî:J<y> Ñ 2"�IB'H��X8�9%8�;��YH��=ô�BwÖ�ÕE6 Ð Õ�68>
NEKOI-9�Ö�K;:AP�68NQKhÛE:�:JÛENENE68NEÙW789;NEÙ;ÛM9OÙ;<h2

Ï >�9W:J<y>=ÛE7ÂIyBF9;7�IJÕEK;ÛEÙhÕ�Öj<a:J<.IJÛE:=NQIJK"I=ÕE<�>`IA9ONFPE9;:JP»:J< Ð KhÙ;NE6ÂI=68K;NQ68NdW T�@ BEIJÕE<
NE<�çLI6ÂN Ñ Û5I Ð ÕF9;:J9 Ð IJ<�:{6¾>ÄNFKCÖ#�i;���ð¶:=<?> Ñ 2$�%�
�~ô.BO×îK;:jÖ�ÕE6 Ð Õ�NEKaIJ:J9;NF>~6ÂI=68K;N"6¾> Ñ K[>=>=6ÂÒF7Â<-9;NFPWÖ�<
Ð K;ÓW<�ÒM9 Ð ü
IJK
<�:J:JK;:{ÓWK5P5<�KhNWI=ÕE<�:J<�Ùh6ÂKhN�) ð�W T�@ ô � � ���'&�'( 68N Ð 78ÛFP568NEÙ ) ðKW � ô � � ����.��� 2
�æ<QI=ÕF<�N�6ÂN[I=<y: Ñ :=<�I�IJÕF9CI�I=ÕF< Ð ÛE:J:=<yN[I�<�:J:JK;:�68> Ñ :J< Ð 6 Ñ 6�IA9CI=<?P3ÒLäØIJÕE< Ñ :=<yÚL6ÂKhÛF>*KhNE<;B
Ñ K[>=>=6ÂÒF7Âäæ6ÂN Ð 9;> Ð 9;PE<;2 Ï >*:=<?>~ÛF7�I
K;×jIJÕE68>*NE<�Ö Ñ :JK Ð <?>=>¡NEKhNE<"KO×�IJÕE<�:J<�Ù;68K;NM9O7):J< Ñ 9;6Â:A>
Ù;<�NF<�:A9CI=<?P�9O787ÂKCÖÔÛF>�I=K»:=<�IJ9Oüh<aI=ÕF<�>~IJ9ONMPE9O:AP�:=< Ð KhÙ;NE6ÂI=68K;N�ÒH<�ähK;NFPQIJÕE<�>~IJ9OI=<�W T�) 2 Ï II=ÕE6¾> Ñ K;68NhI?B&) ðKW T*) ô � �����+(��� ÒM< Ð KhÓ�<¡IJÕE<aNE<yÖ(:J<�Ùh6ÂKhN!BE9ONMP�IJÕE<aK;NF7Âä»:=<yÙ;68K;NF9;7H:J< Ñ 9O68:68>jNEKCÖ�P5<�àFNE<yP»9;>ÄI=ÕE<¥I=:A9ONM> Ñ Kh>=6�IJ6ÂKhN"KO×!IJÕE<,�=�-�)Ö�6ÂI=Õ.�GH���B59ONMPWI=ÕE<¡P5<y7Â<�I=68K;N�K;×/�G>��!	
Ö�ÕE6 Ð Õ�9;Ù;:J<�<?>�Ö�6ÂI=Õ¦IJÕE<èÙh7ÂKhÒF9O7�:J< Ñ 9O68: Ñ :=K Ñ K[>~<?P�Ò[ä �59qÚC9O:Jä;B{9;7�IJÕEK;ÛEÙhÕ�I=ÕE<è:J< Ñ 9O68:



�

:=<yÙ;68K;NÞ68>aNFKOIaI=ÕF<WI=KOIA9O7{KhNE<;B!9h>a6¾>¡I=ÕE< Ð 9;>=<�×îK;:¡I=ÕF<�789OI~IJ<�:
9O78Ù;Kh:=6ÂI=ÕFÓQ2!ã�ÕF68>a:J< Ñ 9O68:
àFNF9O7878ä�9O787ÂKCÖ�>�9 Ð�Ð < Ñ IA9ON Ð <¥ÒLä�IJÕE<*ò 
{2

ã�ÕE< Ñ :=K Ð <y>J>�PE<y> Ð :J6ÂÒH<yP�P5<�ÓWKhNF>`IJ:J9OI=<?>fIJÕF9CI{Ö�<�P5K$NEKOI{NE<y<yP*I=K¡<.çLIJ<�NFP�I=ÕF<�:J< Ñ 9O68:
:=<yÙ;68K;NÞI=K�IJÕE<�<yNhIJ6Â:J<�ò 
¦68NØK;:AP5<y:aI=K�Ùh<.I
IJÕE<�78<y9;>~I~â Ð K[>`I Ð K;:J:=< Ð IJ6ÂKhNÞ9;NFPwB0>=< Ð K;NFPE7ÂähB
I=ÕE<æ:=6¾>~ü�KO×
<y:=:JK;:A>"68N Ð 9h> Ð 9;P5< Ð 9ON�ÒH<ß<�í Ð 68<�N[I=78äá>~Kh7ÂÚh<yP¦68NáI=ÕE< Ð KhNhIJ<.çLI»K;×aNEK;N5â
Ù;78K;ÒF9;7�9 ÑFÑ :=K[9 Ð ÕE<?>�2 Ï 7¾>~KMB¥68NýI=ÕF<�Ö�K;:A>`I Ð 9;>=<;B¥K;ÛE:æ:=ÛFNENE68NEÙÝ<�ç59;Ó Ñ 7Â<�6Â7878ÛF>`IJ:J9OI=<?>
I=ÕE< Ð K;NLÚh<�:JÙ;<�N Ð <�KO×�KhÛE:ß:J<�Ùh6ÂKhNF9O7*>~I=:A9CIJ<�Ùhä�I=KCÖ�9O:APE>�IJÕE<øÙh7ÂKhÒF9O7�K;NE<3×î:=KhÓ ÒHKOIJÕ
Ú[68<�Ö Ñ K;68N[IJ>yBLI=ÕF9OI�KO× Ð KhÓ Ñ Û5IJ9OI=68K;NF9;7 Ð Kh>~I�9ONFP�I=ÕM9CI�KO× �[ÛF9O786ÂI`ä�KO×0I=ÕE< Ð K;:J:=< Ð I=68K;Nf2

����� � � � �"$ � ,�� ( �/&",-*�� �����

ã�ÕE<y>=< Ñ :A9 Ð I=6 Ð 9;7�:=<?>~ÛF7�IA>�9;:=< Ð K;Ó Ñ 687Â<?Pú68N ��6ÂÙM2<LFB*ÛF>=6ÂNFÙ I=ÕF< Ð KhN Ð < Ñ I�K;×�6�IJ<�Ó
Ñ :=<yÚL6ÂKhÛF>~78äØP5<.àMNE<yP�9;>W9æÛENE6ÂI�×îKh:WÓ�<?9;>=ÛE:J6ÂNEÙæI=ÕF< Ð K;Ó Ñ Û5IA9CIJ6ÂKhNF9O7�< ��K;:=Iy2 �Þ<»ÕF<�:J<
Ð K;NM>~6¾P5<�:�I`Ö�K Ð K;Ó Ñ 78<�ÓW<yNhIA9O:Jä
9 ÑEÑ :=K[9 Ð ÕE<?>f687Â78ÛF>~I=:A9CIJ6ÂNEÙ$IJÕE<�P5< Ñ <�NMP5<�N Ð <�K;N�ÒMK;I=Õ�I=ÕF<
Ñ K[>~6ÂI=68K;N�KO×#IJÕE<¡àF:A>`I Ñ K;68N[I-KO×#<�:J:=Kh:�6ÂNQIJÕE<
Ö�K;:AP»9;NFPQI=ÕE<a78<�NFÙOI=Õ�K;×0IJÕE<*>=Û5íWç�×î:JK;Ó
6�I?2 �LKMBO6ÂN"9;N[ä Ð 9;>=<;B;Öj<�<�NM>~ÛE:J<�I=ÕM9CI{Ö�<�IJ9Oüh<�6ÂN[I=K
9 Ð�Ð K;ÛEN[I)I=ÕF<�P5<�Ùh:=<y<�K;× Ñ <�NF<.I=:A9CIJ6ÂKhN
6ÂNWIJÕE<¥ò 
�9OI{I=ÕF9OI Ñ K;68NhI?B;Ö�ÕE6 Ð Õ"P5<.IJ<�:JÓW6ÂNE<?>#I=ÕF<�< ��< Ð I=68Ú;<�NF<y>J>)KO×�I=ÕF<�:=< Ñ 9O68:{>~I=:A9CI=<yÙ;äh2
ö^N�< ��< Ð I?BFÖ�K;:JüL6ÂNEÙ�K;N�:J<�Ùh6ÂKhNF9O7�ÓW<.IJÕEK5PE>yBEI=ÕF< Ñ <yNE<.IJ:J9OI=68K;N�P5<�I=<�:JÓW6ÂNF<y>�IJÕE<
NLÛEÓ*ÒH<�:
KO×#:=<yÙ;68K;NF>�68N�I=ÕE<�ò 
Þ6ÂN Ð 78ÛFP568NEÙ"I=ÕF< Ñ Kh6ÂN[I-K;×�<y:=:JK;:�9;NFPwBF9h>�9W:=<?>~ÛE7ÂIyBFI=ÕE< Ñ Kh>J>=6ÂÒE68786�I`ä
KO× Ð K;NM>~6¾P5<�:J68NEÙ�9�NEKhN5â´Ù;78K;ÒF9;7H:J<y>=K;78Û5IJ6ÂKhN!2

ö^N"K;:AP5<�:)IJK Ð 7Â<?9O:J7Âä�>~ÕEKCÖ�IJÕE<-P5<�IJ9O687HKO×�I=ÕE<-I=<?>`IA>ÄKhN"<�:J:=Kh:J>#78K Ð 9CIJ<yP"9OIÄI=ÕF<�<�NFP�KO×
I=ÕE<�ÖjKh:JP!B�Ö�ÕE6 Ð Õ
6¾>fNEK;I0<?9;>=ä¥IJK-KhÒF>~<y:=Úh<#×î:=KhÓ(I=ÕE<�P5< Ð 6ÂÓ"9;7[> Ð 9;7Â<{K;× ��6ÂÙM2YLFByÖ�<Ä68N Ð 7ÂÛFPE<
6ÂN{��6ÂÙM2EêWI=ÕF<
>=9;Ó�<a:J<y>=ÛE7ÂIJ>�ÛF>=68NEÙ�9W7ÂKhÙh9;:=6ÂI=ÕEÓW6 Ð > Ð 9O78<;2 �LKMBEÒMK;I=Õ�Ù;:A9 Ñ ÕE6 Ð > Ñ <y:~×î< Ð IJ7Âä
6Â787ÂÛM>`IJ:J9OI=<ßKhÛE: Ð K;N[I=:J68ÒEÛ5I=68K;NfBÄ68NáI=<y:=Ó">»KO× Ð KhÓ Ñ Û5IJ9OI=68K;NF9;7-<��HKh:~I�>=9qÚh<yPwB)×î:JK;Ó I`Ö�K
Ú[68<�Ö Ñ K;68N[IJ>¥Ö�ÕE6 Ð Õæ9O:J<
K;×{6ÂN[I=<y:=<?>`I$6ÂNæ:=<?9O7#>~ä5>~I=<yÓW>y20�068:A>`IJ7ÂähBMKhÛE: Ñ :=K Ñ K[>=9;7f>~ÕFKCÖ�>-68N
Ñ :J9 Ð IJ6 Ð <�9$786ÂNE<?9O:=â�7868ü;<�ÒM<yÕF9qÚL6ÂKh:yBq68N Ð K;N[I=:A9;>~I0IJK$I=ÕE< �59qÚC9;:=ä�Ü >fKhNE<;BCÖ�ÕE6 Ð ÕW>~<y<�Ó">�I=K¡ÒH<
KO×#I=ÕE<*<.ç Ñ KhNE<�N[IJ689;7wI`ä Ñ <h2Fö^N Ñ 9;:~IJ6 Ð ÛE789;:yBLIJÕE6¾>�I=:A9ONM>~7¾9CIJ<y>�68N[I=K�9ON�<?>=>=<�N[I=6¾9O7 Ñ :=K Ñ <y:~I`ä
6ÂN�6ÂNMP5ÛF>~I=:J689;7�9 ÑEÑ 786 Ð 9CIJ6ÂKhNF>�B�IJÕE<�6ÂNFPE< Ñ <�NFP5<yN Ð <�K;×-IJÕE<QI=68Ó�<�K;×¥:J<y> Ñ KhNF>~<�×î:=KhÓ I=ÕF<
6ÂNE6ÂI=6¾9O7 Ð K;NFP56ÂI=68K;NM>
×îKh:
I=ÕF<»:J< Ñ 9;6Â: Ñ :JK Ð <y>J>�2��L< Ð K;NFPE7ÂähB068N�9;N[ä Ð 9;>=<;B!IJÕE<QN[ÛFÓ*ÒH<�:�KO×
Ð K;Ó Ñ ÛEIJ9CIJ6ÂKhNF>�6¾>�>~68Ù;NF6�à Ð 9ON[I=78ä":J<yP5Û Ð <yPQÖ�ÕE<yN»Ö�<
9 ÑEÑ 7Âä�KhÛE:�:J<�Ù;68K;NM9O7 Ð :J6�IJ<�:J6ÂKhN!2
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2�KCÖ�<�Ú;<y:yB{>~IJ9OI=6¾>`IJ6 Ð >�KhN Ð K;Ó Ñ ÛEIJ9CIJ6ÂKhNF9O7 Ð Kh>~I�KhNE7Âä Ñ :JKCÚ[6¾P5<è9 Ñ 9O:=I=6¾9O7�ÚL68<�Ö KO×¡I=ÕF<
:=< Ñ 9O68: Ñ :JK Ð <?>=>yB.Ö�ÕE6 Ð Õ
Ó*ÛM>`I#9O7¾>~K�IA9Oü;<Ä6ÂN[I=K$9 ÐyÐ K;ÛFNhI�PE9CIA9�:=<y789OI=<?P$I=K�IJÕE< Ñ <�:=×îK;:JÓ"9ON Ð <
×î:=KhÓ ÒHKOIJÕßIJÕE<�ÛF>~<y:yÜ >$9ONFP�IJÕE<W>~ä5>~I=<�Ó�Ü >$Ú[68<�Ö Ñ K;68N[Iy2Hö^NßKh:JP5<y:-IJK�Ùh<.I$I=ÕE6¾>�B�Ö�<*ÕF9qÚh<
6ÂN[I=:JK5P5Û Ð <yP�I=ÕF<-×îKh7Â78KCÖ�6ÂNFÙ¡I`ÖjK
ÓW<?9;>=ÛE:=<?>�BO×îK;:�9aÙ;68Ú;<yN"ÖjKh:JPwB-�
B Ð K;N[IA9O68NE6ÂNFÙ*9ON"<y:=:JK;:Y\
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�I=ÕF9OI¥Ö�< Ð KhÓ Ñ 7Â<yÓW<�N[I¥Ö�6ÂI=Õß9�Ù;78K;ÒF9;7fÓW<y9h>~ÛF:=<
KhN�I=ÕE<�v+9U8UB�;hg�;�HA1QKO×)IJÕE<*<y:=:JK;:�:J< Ñ 9O68:

9 ÑEÑ :JKh9 Ð Õ�6ÂNÞ<y9 Ð Õ Ð 9h>~<hBFIJÕF9CIa6¾>�BHIJÕE<W:J9OI=<*:J<)�M< Ð IJ6ÂNFÙ»Ö�ÕE<yNèIJÕE<�9;7ÂÙhK;:J6�IJÕEÓ Ñ :JKCÚ[6¾P5<?>
I=ÕE< Ð K;:J:=< Ð IJ6ÂKhNQNF<�<yPE<yP�ÒLä�IJÕE<*ÛF>=<�:?2 �Þ<*ÛF>=<¡I=ÕF<
I=<y:=Ó 3bg�8��'36@ ;=FG8�5{gjIJK�:=<�×î<�:�IJK"I=ÕF<
N[ÛFÓ*ÒH<�:#KO×HÙ;<�NF<�:A9CI=<?P
6ÂI=<yÓW>0IJÕF9CI#àFNF9;7Â78ä Ð K;N[I=:J6ÂÒFÛ5I=<jI=K¡K;ÒEIJ9O68NE68NEÙ¡9-:J< Ñ 9;6Â:?Bq9ONFP.FGHzFG>z@
;=FG8�5�g-I=K�:J<.×î<�:$IJK»IJÕE<"NLÛEÓ*ÒH<�:aK;×ÄIJÕE<y>=<">`IJ:=Û Ð I=ÛE:J<y>¡Ùh<�NE<y:J9OI=<?PßP5ÛE:J68NEÙ�IJÕE< Ñ :JK Ð <y>J>y2
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�æ<�PE<�NEK;I=<�ÒLäav+9%H'vXHAgf8':�B'HA9�9%8'B�FK;�Hz1Xg$I=ÕE<»NLÛEÓ*ÒH<�:
K;× Ð K;:J:J< Ð IJ6ÂKhNF> Ñ :JKCÚL68P5<?PÞÒ[äæI=ÕF<
9O78Ù;K;:J6ÂI=ÕEÓ�BE9ONMP�ÒLädFIHAFI>A@ B'Hz9�9%8'BfFi;�HA1
gÄI=ÕF<aN[ÛFÓ*ÒH<�:�K;× Ñ Kh>J>~68ÒE78<$KhNE<y>yBE9OÒM>~Kh7ÂÛ5IJ<�78ä;2

ã�ÕE<y>=<»:J<y>=ÛE7ÂIJ>"9;:=<�>~ÕFKCÖ�Nø68N���68ÙF2Äë5B)68787ÂÛF>~I=:A9CIJ6ÂNFÙÞ>=K;ÓW<�6ÂN[IJ<�:J<y>~I=68NEÙÞ9h> Ñ < Ð IJ>W68N
:=<y789OI=68K;NßÖ�6ÂI=ÕÞIJÕE<�9;>=äLÓ Ñ I=KOIJ6 Ð ÒH<�ÕF9qÚL68K;:¡Öj<WÖ�9ON[I$I=K�P5<�ÓWKhNF>`IJ:J9OI=<W68NßIJÕE<":=<yÙ;68K;NF9;7
9 ÑEÑ :JKh9 Ð Õ!2 �5KFB Ð K;NM>~6¾P5<�:J68NEÙ"I=ÕF<�:JÛENENF6ÂNEÙ»<.çE9OÓ Ñ 78<;BMI=ÕF< Ñ <�:=×îK;:JÓ"9ON Ð <*68NßK;ÛF: Ð 9h>~<�68>
NEKOI�KhNE7Âä�ÒM<�I~IJ<�:�IJÕF9ON �59qÚC9;:=ä�Ü >�B)ÒEÛEI"I=ÕE<ßPE6���<�:J<�N Ð <�<.ç56¾>`IJ6ÂNEÙØÒH<.I`Ö�<�<yN�I=ÕE<yÓ 9;78>=K
6ÂN Ð :=<?9;>=<y>¥Ö�6�IJÕÞI=ÕE<W78K Ð 9CIJ6ÂKhNßKO×jI=ÕE<WàM:J>~I Ñ K;68N[IaKO×j<y:=:JK;:?2Hö^NhIJÛE6ÂI=68Ú;<�78ä�IJÕE68>¡6¾>aP5ÛE<�IJK
I=ÕE<W×¶9 Ð I¡I=ÕF9OIaI=ÕE< Ð 7ÂK[>~<y:¥IJÕE6¾> Ñ Kh6ÂN[I
6¾>$I=KQI=ÕF<"ÒM<yÙ;68NENE68NEÙ�KO×ÄIJÕE<"Ö�K;:APwBHI=ÕE<"Ùh:=<?9CI=<y:
68>jI=ÕF<¥NLÛEÓ�ÒM<y:�K;×fÛF>=<�78<y>J>Ä6ÂI=<yÓ">jÙh<�NE<y:J9OI=<?P"6ÂN»<�:J:=Kh:ÄÓWK5P5<;B59�>~68Ó Ñ 78< Ð K;NF>=< �[ÛE<yN Ð <¥KO×
I=ÕE<¥ÕE6ÂÙhÕE<�:�9qÚC9O68789;ÒE6Â786ÂI`ä*KO×!P56 ��<�:J<�N[Ij:J< Ñ 9;6Â: Ñ 9CIJÕF>{68N"I=ÕF<¥ò 
�Ö�ÕF<�N�Ö�<-9O:J<�Ö�K;:Jü[68NEÙa68N
9¥:J<�Ùh6ÂKhN Ð 78Kh>=<jI=K�Wf)h2Cö^N�<��H< Ð IyB;Ù;68Ú;<�N*I=ÕF9OI#I=ÕE< Ð KhN Ð < Ñ I)KO×H:=<yÙ;68K;N*6¾>#9;>J>~K Ð 689OI=<yP
I=K$I=ÕF<
P5<.àFNF6�IJ6ÂKhNßKO× Ð K;:J:J<y> Ñ KhNFP568NEÙ�>=K;ÛE: Ð <*9;NFPßPE:J9;6ÂN Ñ K;68N[IJ>yBHI=ÕE6¾>$6ÂÓ Ñ 786Â<?>¥I=ÕF9OI¥IJÕE68>$üL68NFP
KO×f:J<�Ùh6ÂKhN�6¾>jK;× I=<yN»<��hÛF6ÂÚC9O78<�N[I�I=K�I=ÕE<$IJKOIJ9;7�K;NE<¡>~68N Ð <-IJÕE<¡789qä[â´K;Û5I�KO×fIJÕE<y>=<$:=<yÙ;68K;NF>j68>
9O78Ö�9qä5> Ð K;N Ð <�N[I=:J6 Ð 2 Ï IjIJÕE68> Ñ K;68N[IyBL:J<�Ù;68K;NM9O7M9;NFP�:J< Ñ 9O68:�9 ÑEÑ :JKh9 Ð ÕF<y>Ä9 ÑEÑ 78ä�I=ÕE<a>J9OÓW<
<�:J:=Kh:-ÕLä Ñ K;I=ÕE<?>~<?>¥NFKOI¡K;NE78ä�K;NÞ9»>J9OÓW<�:=<yÙ;68K;N!BHÒEÛ5I
9O7¾>=K�×î:JK;Ó�NE<?9O:JÒ[ä�>~IJ9OI=<y>$Ùh6ÂÚh<�N
I=ÕF9OIyB568NQ9;N[ä Ð 9;>=<;BLK;NE<$KO×0I=ÕE<a>~IJ9;:~IJ6ÂNEÙ Ñ Kh6ÂN[IA>�×îK;:�I=ÕE<?>~<$ÕLä Ñ K;I=ÕE<?>~<?>jÖ�K;ÛF78P�ÒM<�Wf)¡Kh:
9�>~IJ9OI=< Ð 7ÂK[>~<¥I=K"6ÂIy2Fã�ÕM9CI�6¾>�B568NQI=ÕE<aÖ�K;:A>`I Ð 9h>~<hB5ÒMK;I=Õ�9O78Ù;Kh:=6ÂI=ÕFÓW> Ð K;NLÚ;<y:=Ùh<;2
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Length of the current suffix

Our proposal
Savary’s proposal

-�.0/ ±��H± �jg[_$·5X=\)cydwls]`XA_ar{xyXAb[XJ\~Z.]`X���lmb�X=\^\`cy\j_acO�hX?¹h|McyxqZ.\`lm]`³h_almk�r^k�Zy mX?¹

ã�ÕE<ÿ>J9OÓW<�:J<y9h>~KhNE6ÂNFÙ Ð K;ÛF78P÷ÒH< Ð K;NF>=6¾P5<�:J<yP÷68Nù:J<�7¾9CI=68K;N÷IJK Ñ K;68NhIA>øK;×è<�:J:=Kh:
9;>J>~K Ð 6¾9CIJ<yP$IJK¥9$>`IA9CI=<j6ÂN
I=ÕE<�:=< Ð KhÙ;NE6ÂI=68K;N¡IJÕF9CI#68> Ð 78Kh>=<{IJK�WYZFB?68N*K;:AP5<y:!I=K¥<y>~I=68Ó"9CI=<jI=ÕF<
:=< Ñ 9O68:j:J<�Ùh6ÂKhN!2 2�KCÖ�<�Ú;<y:yBh6ÂN�I=ÕE6¾> Ð 9h>~<hB;IJÕE<¡N[ÛFÓ*ÒH<�:�KO×f6ÂI=<yÓ">jÙh<�NE<y:J9OI=<?P"68>�Ùh:=<?9CI=<y:Ä68N
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I=ÕE< Ð 9;>=<�K;×HIJÕE<-Ùh7ÂKhÒF9O7EI=< Ð ÕFNE6 �[ÛE<hBhÖ�ÕF6 Ð Õ�6¾>ÄPEÛE<�IJKaI=ÕE<-×¶9 Ð IÄI=ÕM9CIÄIJÕE<-ÓWKh: Ñ ÕFK;78K;Ù;ä*KO×
I=ÕE<$789;NEÙ;ÛM9OÙ;<-KO× I=<yN�78<y9hPE>{IJK*IJÕE<$Ù;<�NF<�:A9CI=68K;N"K;×f:J<�Ù;68K;NM>{Ö�ÕE6 Ð Õ Ð K;N Ð <�N[I=:A9CIJ<�NE<y9;:�WYZEB
9¥>=6ÂÓ Ñ 78< Ð K;NM>~<��hÛF<�N Ð <ÄKO×FI=ÕE< Ð KhÓ�ÓWKhN�P5<y:=68ÚC9CI=68K;NM9O7;ÓW< Ð ÕF9ONE6¾>=ÓW>#9 ÑEÑ 786Â<?P
K;N�>~Û5íWç5<y>
P5<.àFNF6ÂNEÙ*Ù;<�NMP5<�:?B;NLÛEÓ�ÒM<y:ÄK;:ÄÚ;<�:JÒF9;7 Ð KhNCå`ÛEÙh9OI=68K;N"Ùh:=KhÛ Ñ >y2
�LKFBh6�Ij68> Ñ K[>=>=68ÒE7Â<�I=KaàFNMP"9
:=<yÙ;68K;NF9;75:=< Ñ 9O68:{ÒLä-å`ÛM>`IÄ68Ó Ñ 78ä[68NEÙ*>=K;ÓW<�<y:=:JK;:)ÕLä Ñ K;I=ÕE<?>~<?>)×î:JK;ÓþI=ÕE<$>`IA9CI=<�9h>=>=K Ð 6¾9CIJ<yP
I=K»I=ÕE< Ñ Kh6ÂN[IaKO×j<�:J:=Kh:-K;:¥×î:JK;Ó I=ÕF<�9h>=>=K Ð 6¾9CI=<?PèP5<�I=< Ð I=68K;N Ñ Kh6ÂN[Ia9ONFPwBw9;7�IJÕEK;ÛEÙhÕèIJÕE68>
:=<yÙ;68K;NF9;7C:=< Ñ 9O68:!Ó"9qä¥ÒH<ÄP56 ��<�:J<�N[I!×î:JK;ÓÿI=ÕE<jÙ;78K;ÒF9;7CK;NE<hB�6ÂIJ> Ð K;Ó Ñ Û5IA9CIJ6ÂKhNF9O7 Ð Kh>~I!Ö�K;ÛE7¾P
ÛF>~ÛM9O787Âä�ÒH<a78KCÖj<y:y2

Ï >=68Ó�687¾9O:�ÒM<yÕF9qÚL6ÂKh: Ð 9ON»ÒM<¡K;ÒM>~<y:=Úh<yP"Ö�6ÂI=Õ�:J<y> Ñ < Ð I�I=K�I=ÕE<¡:J< Ð 9O787M:J<�7¾9CIJ6ÂKhN!2 2�<�:J<;B
�59qÚC9O:JäHÜ >�9O78Ù;Kh:=6ÂI=ÕEÓ >~ÕEKCÖ�>�9 Ð K;NF>~IJ9;N[I�Ùh:J9 Ñ Õ�>~68N Ð <¡IJÕE<
9 ÑFÑ :=K[9 Ð ÕQ9 ÑEÑ 7868<yPQ68>�Ù;78K;ÒF9;7
9ONFP Ð KhNF>~<��[ÛE<�N[I=78äQI=ÕE<">=<.IaKO× Ð Kh:=:J< Ð I=68K;NF> Ñ :JKCÚ[6¾P5<?P�68>a9;7ÂÖ�9qä5>�IJÕE<W<�N[I=68:J<�KhNE<*×îKh:a9
àEç5<yP�<y:=:JK;: Ð K;ÛEN[IJ<�:?2Fö^NèKhÛE: Ñ :JK Ñ Kh>J9O7�B5IJÕE<�:J<y>=ÛE7ÂIJ> Ñ :=KCÚh<¡I=ÕF9OI-IJÕE<*:J< Ð 9O787f6¾>¥>=Ó"9O787Â<y:
I=ÕF9;N�I=ÕF9OI�×îK;: �59qÚC9O:JäHÜ >yB5Ö�ÕE6 Ð Õ�68787ÂÛF>~I=:A9CIJ<y>�I=ÕE<
Ù[9O68N�6ÂN Ð K;Ó Ñ Û5IA9CIJ6ÂKhNF9O7!<�í Ð 68<�N Ð ä»68N
Ð K;Ó Ñ 9;:=6¾>=K;N�Ö�6�IJÕØI=ÕF<�Ù;78K;ÒM9O7ÄÓW<�I=ÕEK5Pw2 �á6�IJÕø:J<�Ù[9O:APßIJKèIJÕE< Ð K;NLÚ;<y:=Ùh<�N Ð <�ÒH<.I`Ö�<�<yN
ÒMK;I=Õæ9 ÑEÑ :JKh9 Ð ÕE<y>yBEÖ�<*Ó*ÛM>`I¡9OÙh9;6ÂNæ>~<?9O: Ð Õ�9;:=KhÛENFP Ñ K;68N[IJ>¥KO×ÄP5<�I=< Ð I=68K;N Ð 78Kh>=<aI=K»I=ÕF<
ÒM<yÙ;68NENE68NEÙ�K;×)I=ÕE<�ÖjKh:JPwBMÖ�ÕE6 Ð Õß9O7¾>~K�KO× I=<yNß68Ó Ñ 7Â68<y>¥:J< Ñ 9;6Â:¥:=<yÙ;68K;NF>�ÒH<�68NEÙ»< �[ÛE68Úq9;7Â<yN[I
I=KWI=ÕF<¥IJKOIA9O7!KhNE<a9ONFP»:=< Ñ 9O68:A>�>`IA9O:=I=68NEÙ�9;:=KhÛENFP(Wf)hBF9;>�6¾>�6Â7878ÛF>`IJ:J9OI=<?P»68N �068ÙF2Hë52

 0

 0,2

 0,4

 0,6

 0,8

 1

 0  2  4  6  8  10  12  14  16  18

N
um

be
r 

of
 c

om
pu

te
d 

ite
m

s

Position of the first point of error

Our proposal
Savary’s proposal

 0,6

 0,8

 1

 1,2

 1,4

 0  2  4  6  8  10  12  14  16  18

N
um

be
r 

of
 c

om
pu

te
d 

ite
m

s

Position of the first point of error

Our proposal
Savary’s proposal

-�.0/ ±��F± ��X=\^d¾cy\`_
Z�b[kAX�Z�bL��\`XJk�Zy m M\`XJr^g[ s]`rA¹

2�KCÖ�<�Ú;<y:yBq68N Ð K;N[IJ:J9h>`I#I=K¡IJÕE< Ð 9;>=<�K;× Ñ <�:=×îK;:JÓ"9ON Ð <;BO6ÂI Ð 9;NWÒM<->=<�<yN�I=ÕF9OI)×îK;:{:J< Ð 9O787
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