
HAL Id: inria-00099451
https://inria.hal.science/inria-00099451v1

Submitted on 26 Sep 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Automatic Speech Recognition: the New Millennium
Khalid Daoudi

To cite this version:
Khalid Daoudi. Automatic Speech Recognition: the New Millennium. International Conference on
Industrial and Engineering Application of Artificial Intelligence and Expert Systems - IEA/AIE’2002,
Jun 2002, Cairns, Australia, pp.253-263. �inria-00099451�

https://inria.hal.science/inria-00099451v1
https://hal.archives-ouvertes.fr


���������
	��������������������������������������! "���#�$�#��%
�&�(')'��*�����)���

+-,/.10323465*.8789:4;2

<>=@?�<BADCFEHG@?I<FA
J1KMLNLNOQPSRITVUXWYK

ZI[ \][H^N_8^�Ca`)bXcX_Xd�e@fhghg LiTVj g LNj =lk)m Oon [Yp T k)m ONL [
LNq k(fhgsrutuk U(W t8f3v@g U)T fwk1[ x T

y{z}|N~N�����(~X��� LIK8TVLNj�L m���k�m Li� k KYKYTVU k OiP � U k W � UXq k)�Vf O�j�KMLNLNOQP�TVLNONUX� muf��Vf U m
� A J ?@�/��k j�L t U m*� PuL x U(TVq k(ghf j�q�U x:Z�k n�Loj fwk)m-m L � ��U)TV�1j [ � LKuW �}� PYL x U(W mutuk)C
�Vf U m jDU x}m Lo� A J ? jBn8j � LNq�j x U(T��DP f OQP � PuLITVU � WYj �Vm LNj�j�TVL g�f LNj�U m�� PuL@� t L ghf�� n
fhm j�KMLNLoOiP�q�U t L ghfhm � k)m�t U m�� PYL fhmYx U)TVq k)�Vf U m OoU m��Qk(fhm L t�fhm�� T k(fhmYf�m � tuk��Qk8[

� �u���M�;���*���H�;�V���

  .�¡o¢�£B71¤s£F¡i,;¢)£B.8¥Q¡l.19M¡o78¦S.�¡o23§�¨Q©H¢)¢X§N,�¥o¢(§)78ªY«;2�¡o2w7Y«"¬®  M¯�° ¨i±M¨V¡o¢)¦S¨l.1¥o¢*²:.Y¨Q¢X4³7Y«³©;¥o78²;£
.1²;230w2´¨Q¡i2´§³¦�7M4M¢)0323«;ª"78¤�¡i,;¢#¨i©/¢(¢(§N,µ¨i23ª8«:.80I9:¨i23«;ª·¶�234;4;¢)«¹¸º.1¥o»87�¼�¸�7M4M¢)0´¨#¬®¶�¸"¸ °�½
¾l,;¢(¨i¢l¦�7M4M¢(03¨�03¢(.Y4{¡o7�¡i,;¢�²H¢(¨Q¡¥i¢X§�78ªY«;2w¡i2378«�©H¢)¥i¤¿78¥o¦S.1«:§)¢(¨a23«�2´4M¢X.10MÀ10´.1²:À�§�7Y«:4M2w¡i2378«:¨
78¥*¤¿78¥-¢(.Y¨Q±6¡o.Y¨Q»M¨ ½ ¶�7�ÁI¢(¼8¢(¥(Â/2w«·¥i¢X.10aÁI7Y¥o4º§)78«:4;2�¡o2w7Y«:¨�78¤I¨i©/¢(¢(§N,"©:¥i7M§�¢X¨i¨i23«;ª"¬¿«:782´¨Q±
¢)«�¼�2w¥o78«;¦�¢(«Y¡XÂÃ¨Q©H78«u¡N.1«;¢(789:¨�¨i©/¢(¢(§N,ÃÂÄ«;78«M£B«:.1¡i23¼8¢S¨Q©H¢(.8»8¢(¥o¨ ½w½3½�° Â}¡o,;¢S©/¢(¥Q¤¿7Y¥i¦S.8«:§�¢X¨-71¤
¶�¸º¸#£B²:.Y¨Q¢X4º  M¯ ¨i±�¨Q¡i¢(¦S¨*§(.1«"4M¢X§�¥o¢(.Y¨Q¢�4;¥o.Y¨V¡o23§(.1030w±#.1«:4º¡i,;¢(2w¥�9:¨i¢�²H¢(§)78¦�¢(¨*¼8¢(¥i±
0w23¦�2�¡o¢(4 ½ÃÅ 78¥�¡i,;2´¨�¥i¢X.8¨i78«ÃÂ/¡i,:¢�§)78«:§)¢)©M¡o2w7Y«º71¤@¥i7Y²;9:¨Q¡�.8«:4º¼�2´.1²;03¢�  M¯ ¨Q±M¨Q¡i¢)¦S¨�,:.Y¨
²/¢(¢)«�.�¡i¥o¢)¦�¢)«/4M789:¨�¨o§�23¢)«u¡o2�Æ/§�.8«:4�¡i¢X§N,;«;780378ªY23§(.10}§N,:.80w03¢)«;ªY¢-2w«6¡i,:¢-Æ:¢)0´4671¤  M¯ ¤¿7Y¥
¡i,;¢�0´.8¨Q¡�4M¢(§(.84M¢X¨ ½

¾l,;¢*¨i©/¢(¢(§N,Ç¥o¢(¨i¢(.8¥o§N,�§�7Y¦�¦�9;«;2w¡V±�,:.8¨I²H¢)¢)«�.84;4M¥o¢(¨o¨i2w«;ª{¡i,;2´¨I§N,/.1030w¢(«;ª8¢�¤¿7Y¥I¦S.8«u±
±8¢(.8¥o¨ ½ ¾l,;¢�¦�7u¨V¡S§�7Y¦�¦�7Y«;0w±!©:¥i7Y©/7u¨Q¢X4È¨Q7Y0w9;¡i2378«:¨�¡i7É4M¢(.80lÁ�2�¡o,µ¥o¢(.80IÁ@78¥o034µ§�7Y«:4M2w£
¡i2378«:¨�.1¥o¢6ÊYË8ÊoÌ]ÍBÊ1Í>Î®Ï1Ð#¡i¢X§N,;«;2´ÑY9:¢(¨�¬¿23«º¡i,:¢�Á�2´4M¢�¨Q¢(«:¨Q¢�71¤D¡o,;¢�¡i¢)¥o¦ ° 78¤�¶�¸º¸�£F²:.Y¨Q¢X4
¨Q±M¨Q¡i¢)¦S¨ ½:Ò .8¦�¢)03±8ÂM¡o,;¢�¨i©/¢(¢(§N,#¨Q23ª8«:.803¨�78¥�Ó�.1«/4S¡i,:¢�.8§)789:¨Q¡i2´§�¦�7M4M¢(03¨�.1¥o¢-.Y4;.1©;¡i¢(4�¡o7
§�78¦�©H¢)«:¨o.�¡o¢�¤¿7Y¥@¡i,;¢-¦�23¨o¨Q£F¦S.�¡N§N,³²H¢�¡VÁ@¢)¢(«Ç¡i¥N.123«;23«;ª�.1«:4³¡i¢X¨V¡�§�7Y«:4M2w¡i2378«:¨ ½MÔ ,;230w¢�¡i,:¢
234M¢X.8¨²H¢),:2w«:4³.84;.8©M¡o.1¡i2378«�¡i¢X§N,;«;2´ÑY9:¢(¨�.8¥i¢�.1¡Q¡o¥o.Y§�¡i23¼8¢�.8«:4�ÕV9:¨Q¡i2wÆ:¢(4}ÂY¡i,:¢�§).8©:.1²;23032�¡V±�71¤
¶�¸º¸#£B²:.Y¨Q¢X4�  M¯ ¨Q±M¨Q¡i¢)¦S¨l¡o7S¨Q¢(¥i23789:¨i03±Ç.84;4M¥o¢(¨o¨I¡i,;¢{§N,/.1030w¢(«;ª8¢�¨i¢)¢)¦S¨@¡o7�²H¢�789;¡�71¤
¥i¢X.8§N,·¬>.�¡�03¢(.Y¨V¡�23«67Y9;¥�78©:2w«;2378« °�½

5�9;¥o23«;ª³¡o,;¢�03.Y¨V¡�¡VÁ@7�±Y¢(.1¥N¨(Â/Á@¢×Ö{,:.×¼8¢�²H¢)¢)«É§�7Y«:4M9:§�¡i23«;ª6¥i¢X¨Q¢X.1¥N§N,"4M¢(4;23§(.�¡i¢X4�¡o7
.84;4M¥o¢(¨o¨�¡o,;¢�§N,/.1030w¢(«;ª8¢�¤¿¥o78¦�.1«:71¡i,:¢)¥�©H¢)¥N¨i©/¢X§�¡i23¼8¢ ½ÄÔ ¢³¤¿7M§)9:¨{7Y«ÈÁ�,:.�¡�ÁI¢³²/¢(0w23¢)¼Y¢
23¨�¡o,;¢"§)78¥o¢678¤*¡o,;¢º©;¥o78²:0w¢(¦6ØD¡i,;¢!ÙiÏYÚ�Û�Ü�ÍFÐHÝ�ÜNÜ�23«�¨Q©H¢)¢X§N,Þ¦�7M4M¢(0w23«;ª ½Iß ¥o¢(§�2´¨i¢)03±8Â789:¥
¨V¡o¥o.1¡i¢)ªY±S23¨�¡i7S§�7Y«:§�¢(2w¼Y¢-  M¯ ¨Q±M¨Q¡i¢(¦�¨@¤¿7Y¥�Á�,;2´§N,6¥o78²:9:¨V¡o«;¢(¨o¨@¥i¢(0w23¢(¨l7Y«ÃØ

à ¡i,;¢IÆ/4M¢(0w2w¡V±�.1«:4�¡i,;¢Iá:¢�âM23²;230w2w¡V±-2w«�¨Q©H¢)¢X§N,{¦�7�4;¢)032w«;ª*¥o.1¡i,;¢(¥Ã¡o,:.1«6¬®.84M£F,;7M§ ° ¡i9:«;2w«:ª
71¤¶�¸º¸"¨)Â

ã�ä PuL{J1KMLNLNOQP�RITVU(WuK6q�Loq � LoTVj fhm1å U g�å L t³fhm³� P f j�KYTVU�æBLNO ��k TVL r]çI[]A�m1� U fhm LXèHé [/ê L å1f TVL m è
ê�[up UXP8T k(m�t q*n8j�L g�x � ��� [ g U(T f�k8[ x Tië)L�ì�W f KMLNjQë�K k TVU g L �i[



à .�²H¢�¡Q¡o¢)¥@¢�âM©;03782w¡o.1¡i2378«S71¤}¡o,;¢�23«M¤¿7Y¥i¦S.�¡o2w7Y«Ç§�7Y«Y¡N.123«;¢(4�23«S¡i,:¢*.×¼�.12303.8²;03¢�¨V¡N.�¡i2´¨Q¡i2´§).10
4;.�¡N. ½

¾l,;23¨�2´¨�¦�78¡i23¼�.�¡i¢X4"²�±#¡o,;¢�¤®.8§�¡�¡i,/.�¡-¡i,;¢S4M2´¨o§�¥o¢)©:.8«:§�±#71¤l¶�¸º¸"¨*23«�¥i¢X.10§�7Y«:4M2w£
¡i2378«:¨�2´¨*¦S.82w«;03±�4M9;¢�¡i7�¡i,;¢(2w¥-Á@¢(.8»u«:¢(¨o¨�23«�§(.1©M¡o9;¥i23«;ª6¨Q7Y¦�¢�.8§)789:¨Q¡i2´§�.8«:4º©;,:78«;¢)¡i2´§
©;,;¢)«:78¦�¢)«:.-Á�,:23§N,Ç.8¥i¢�¨i©/¢X§�2wÆ/§l¡o7�¨Q©H¢)¢X§N,ÃÂY.8«:4�¡i7�¡o,;¢)23¥IÀ80w23¦�2�¡o¢(4;À-©:¥i7M§�¢X¨i¨i23«;ª�71¤]¡i,:¢
¡i¥N.123«;2w«:ª#4:.�¡o.8²:.8¨i¢(¨ ½�� «·7Y¥o4;¢)¥-¡i7#,;7Y©/¢�7Y²M¡o.82w«;23«;ª#¥o78²;9:¨Q¡{  M¯ ¨i±M¨V¡o¢)¦S¨)Â}2w¡{2´¨�¡i,;¢(«
§�¥o9:§�2´.10Ä¡i7�4;¢)¼8¢(0w7Y©�«;¢)Á ©:¥i7Y²:.1²;230323¨Q¡i2´§�¦�7M4M¢)0´¨�§(.1©:.8²;0w¢�71¤D§).8©M¡i9:¥i23«;ª³.80w0 ¡i,;¢�¨Q©H¢)¢X§N,
¤¿¢(.�¡o9;¥o¢(¨�.1«/4³78¤a¢)â�©:0w7Y2�¡o2w«;ªS.1¡�²/¢X¨V¡�¡o,;¢{.×¼�.12303.8²;0w¢-4;.1¡o. ½

 ¤®.1¦�230w±�78¤]¦�7M4M¢(03¨IÁ�,;2´§N,³¨Q¢(¢)¦S¨¡o7�²H¢*.8«S234M¢X.10]§).8«:4M2´4;.�¡o¢�¡i7�.8§N,;23¢)¼Y¢l¡i,;2´¨�ªY7Y.80
23¨Ä¡i,;¢@78«:¢�71¤�Ì]ÙiÏ8ÚNÊYÚ�Î��hÎ´Ü�ÍFÎ����1ÙiÊNÌ	�MÎ��oÊ
�	�SÏ(ËYÝ���Ü@¬ ß� ¸"¨ °�½�� «:4;¢)¢(4ÃÂX23«{0´.8¨Q¡a4M¢X§).Y4M¢8Â ß� ¸º¨
,:.×¼8¢�¢)¦�¢)¥oª8¢X4".8¨-.�©/7�Á@¢)¥i¤¿9;0a¤¿78¥o¦S.10323¨i¦ 9;«;2w¤¿±�2w«:ª6¦S.8«u±º§)78«:§)¢)©M¡N¨�71¤I©:¥i7Y²:.1²;230323¨Q¡i2´§
¦�7M4M¢(0w23«;ªºÁ�2´4M¢(0w±·9:¨Q¢X4É2w«È¨Q¡o.1¡i2´¨V¡o23§(¨)Âa.1¥i¡i2wÆ/§�2´.10�2w«u¡i¢(0w0323ª8¢)«/§�¢8Â ¨Q23ª8«:.80D©;¥o7M§�¢(¨o¨i2w«;ª�.8«:4
71¡i,:¢)¥�Æ:¢)0´4;¨ ½�Å 78¥�¢�â;.1¦�©;03¢8Â�¶�¸"¸º¨)Â¦�2wâ�¡i9;¥o¢³¦�7M4M¢)0´¨(Â ¤®.Y§�¡o78¥o23.80@.8«:.103±M¨Q2´¨)Âa+�.103¦S.1«
Æ:0�¡o¢)¥N¨�.1«:4 � ¨i2w«;ª6¦�7M4M¢)0´¨�.1¥o¢�.80w0©/.1¥i¡i2´§�9;0´.1¥-23«:¨V¡N.1«:§)¢(¨�71¤I¡i,;¢S¦�7Y¥i¢�ª8¢(«;¢)¥N.10 ß� ¸º¨
¤¿78¥o¦�.80w2´¨i¦ ½ ¶�7�Á@¢)¼Y¢)¥XÂ�¡i,;¢�9:¨Q¢I71¤ ß� ¸"¨Ã23«�.19M¡o78¦S.�¡o23§�¨Q©H¢)¢X§N,{¥i¢X§�7Yª8«;2w¡i2378«-,:.Y¨ÃªY.82w«:¢(4
.�¡Q¡o¢)«u¡i2378«678«:0w±�¼8¢)¥o±S¥o¢(§�¢(«u¡i03±�� �;Â����/Â������ ½

� «"¡o,;23¨{©:.1©H¢)¥XÂ}ÁI¢S©:¥i¢X¨Q¢(«Y¡{.8«·7�¼Y¢)¥o¼u23¢)Á 78¤@7Y9;¥�¥o¢(§�¢(«u¡-¥o¢(¨i¢(.8¥o§N,"2w«�¡i,:¢�Æ:¢)0´4�71¤
  M¯ 9:¨Q23«;ª*©;¥i7Y²:.1²:2w0323¨Q¡i2´§DªY¥o.8©;,;2´§).808¦�7M4M¢)0´¨ ½ ¾l,;¢@¨i§)78©H¢�78¤;¡i,;2´¨a©:.1©H¢)¥a2´¨Ã¡o7*²;¥o23«;ª�¡o,;23¨
«;¢)Á §)78«:§)¢)©M¡�¬s¤¿¥o78¦ 7Y9;¥a©/¢(¥o¨i©/¢X§�¡o2w¼Y¢ ° ¡i7�¡o,;¢�.�¡i¡i¢)«u¡o2w7Y«{71¤:¥o¢(¨i¢(.8¥o§N,:¢)¥N¨)Â�¢(«;ª823«;¢(¢)¥N¨ .8«:4
2w«:4;9:¨V¡o¥i2´.10´¨@Á�,;7S.1¥o¢*23«u¡i¢(¥i¢X¨V¡o¢(4�2w«�¡i,;¢�§)78«:§)¢)©M¡o2w7Y«�78¤ ¥o78²;9:¨Q¡�  M¯�½:Ô ¢�4M¢(¼8¢)0378©�¡i,:¢
¦�.82w«·234;¢(.8¨*²H¢),;23«:4·789;¥�©/¢(¥o¨i©H¢(§�¡o2w¼Y¢�.8«:4".8¥iªY9;¢�¡i,/.�¡ ß� ¸º¨�.1¥o¢�.³¼8¢)¥o±#©;¥o78¦�23¨i23«;ª
¤¿¥o.8¦�¢(ÁI7Y¥i»É23«Þ  M¯ .1«:4Þ§�7Y9;034 ²/¢6¡o,;¢6¤¿789;«:4:.�¡i2378«Þ71¤�.·«:¢)Á ªY¢)«;¢(¥o.1¡i2378«È78¤*  ;¯
¨Q±M¨Q¡i¢)¦S¨ ½YÔ ¢-4M7�«:71¡I©:¥i7�¼�2´4M¢�¤¿9;030}.103ª87Y¥i2w¡i,;¦�2´§�.1«/4Ç23¦�©:0w¢(¦�¢(«u¡o.�¡o2w7Y«�4M¢)¡o.82w0´¨)Âu²;9M¡lÁ@¢
ª823¼8¢�.1030]¡i,;¢�«:¢(§�¢X¨i¨o.1¥o±S¥o¢�¤¿¢)¥o¢)«/§�¢(¨I¡o7S¥i¢X.84M¢(¥o¨@23«Y¡o¢)¥o¢(¨Q¡i¢X4³23«�¨Q9:§N,#4M¢)¡o.1230´¨�� ½

� �·�;����� ���"!Q��#Y�M�i�%$D�	� &('*�Q���)!+* ����,-!"#

5�9;¥o23«;ª�¡i,;¢�0´.8¨Q¡D4M¢(§(.84M¢YÂ ß� ¸º¨a,:.×¼Y¢@²H¢(§)78¦�¢l¼8¢(¥i±�©H78©;9:03.8¥a23«S.1¥i¡i2wÆ/§�2´.10�23«u¡i¢)03032wªY¢)«:§)¢
¬®.1«/4�78¡i,;¢(¥�Æ:¢(034;¨ ° 4M9;¢-¡o7S¦S.1«�±³²;¥o¢(.8»u¡i,;¥o789;ªY,:¨@2w«#¦S.1«�±6.8¨i©/¢X§�¡o¨l78¤a23«M¤¿¢(¥i¢(«:§�¢{.8«:4
0w¢X.1¥o«;2w«:ª ½ ¾l,;¢-0w2w¡i¢(¥o.1¡i9;¥o¢�23¨l«;7�Á ¢�â�¡i¥o¢)¦�¢)03±S¥o23§N,62w«6©:.8©/¢(¥o¨l.1«/4³²H7�78»M¨l4M¢(.80w23«;ª�Á�2�¡o,
ß� ¸º¨�23«È.1¥i¡i2wÆ/§)23.80D2w«u¡o¢)030w23ª8¢(«:§�¢Ç.8¦�7Y«;ª#71¤�Á�,;2´§N,ÉÁI¢Ç¥o¢�¤¿¢(¥-¡i7.� �
��¤¿78¥�.#¼Y¢)¥o±"ª87�7M4
2w«u¡i¥o7M4M9:§�¡i2378« ½ ¾l,;¢�¤¿78¥o¦�.80w2´¨i¦ 78¤�©;¥o78²:.8²;2w032´¨V¡o23§SªY¥o.8©;,;2´§).80�¦�7M4M¢)0´¨�¬ ß� ¸º¨ ° 23¨�ÁI¢(0w0
¨Q9;¦�¦S.1¥o20/)¢(4�23«�¡o,;¢-¤¿7803037�Á�2w«;ª�Ñu9;71¡N.�¡o2w7Y«�²�±�¸ ½	1 7Y¥o4;.8«2�3��4
�FØ

576 ÙiÊNÌ	��Î��NÊ
�8�SÏXË8Ý���Ü�Ê1ÙiÝSÊ9��Ê1Ù�Ù�Î®Ê��uÝ³ÚNÝ�Í;:�ÝNÝ�Ð³ÌHÙoÏ8ÚNÊ8Ú)Î��hÎsÍ;<6Í=�;ÝNÏ1Ù><#Ê1ÐHË+�1ÙoÊoÌ	�·Í=�;Ý�?
Ï�Ù><A@)B��;Ý�<@ÌHÙiÏ
C(Î®ËYÝ�Ê-Ð]Ê�ÍFÛMÙiÊ7�uÍBÏXÏ7��D�Ï1Ù�Ë8ÝNÊ7�hÎsÐE�F:ÎsÍ=��Í;:�Ï�ÌHÙiÏYÚ��wÝ���Ü@Í=�;Ê1Í Ï��G�)ÛMÙIÍ=��ÙoÏ�ÛA�H�E?
Ï�ÛMÍ�ÊoÌ8Ì��hÎ®ÝNËI��Ê1Í��:Ý��SÊ�ÍFÎ���Ü�Ê�Ð]Ë�Ý)ÐJ�8ÎsÐHÝNÝ)Ù�ÎsÐJ�I?�ÛMÐK�NÝ)Ù�ÍBÊ1ÎsÐ:Í;<³Ê�Ð]Ë9�NÏ7��ÌK�3Ý�LYÎsÍ;<M?*Ê1ÐHË³ÎsÐ
Ì;Ê1Ù�Í>Î��)Û��wÊ�ÙSÍ=�;Ý�<ºÊ�ÙiÝ-ÌK�wÊ
<�ÎsÐJ��Ê�ÐÈÎsÐ���ÙoÝoÊ�Ü�ÎsÐJ�A�N<�Î���Ì:Ï�Ù�Í�Ê�Ð/Í�ÙiÏ
�wÝSÎsÐ Í��:Ý³Ë8Ý�Ü�ÎO�1ÐÞÏPD+�SÊ7?
�Q�MÎsÐHÝM�wÝNÊ�Ù�Ð:ÎsÐE�"Ê
� �YÏ1Ù�ÎsÍ�����Ü�@SRÃÛMÐHËYÊ7�SÝ�Ð/ÍBÊ
��ÍBÏ#Í=�;ÝÇÎ®Ë8ÝNÊ"Ï"DSÊT�1ÙoÊoÌ	�MÎ��NÊ7�S�SÏXË8Ý��DÎ´Ü�Í=�;Ý
ÐHÏ�ÍFÎ®Ï�Ð ÏPDU�SÏ(Ë1Û��wÊ�Ù�ÎsÍ;<V?ÇÊ.�NÏ7��ÌK�3Ý�L Ü><×Ü�ÍBÝ��$Î´Ü"Ú)ÛMÎ��hÍ�Ú�<.�NÏ7�SÚ�ÎsÐ/ÎsÐJ�ÈÜ�Î���Ì��wÝ�Ù�Ì:Ê�Ù�Í>Ü�@
W@ÙiÏ8ÚNÊYÚ�Î��hÎsÍ;<ÈÍ=�;ÝNÏ�Ù><�Ì]ÙiÏ7CXÎ®Ë8Ý�ÜºÍ��:ÝM�A�hÛ:ÝU:X�:Ý�ÙiÝXÚ�<!Í��:Ý�Ì:Ê�Ù�Í>Ü�Ê1ÙiÝ��NÏ7�SÚ)ÎsÐHÝNËHY�Ý)Ð;Ü�ÛMÙ�ÎsÐJ�
Í��:Ê�ÍÍ=�;Ý�Ü><×ÜNÍ�Ý�� Ê×ÜZ:X�;Ï
�wÝ-Î´Ü[�NÏ1Ð;Ü�Î´Ü�ÍBÝ)Ð:Í\Y�Ê1ÐHË�ÌHÙiÏ
C(Î®Ë1ÎsÐJ�+:�Ê
<×Ü*Í�Ï{ÎsÐ/ÍBÝ)Ù=D�ÊA�NÝ]�SÏXË8Ý���Ü�Í�Ï
^ AIghg k W � PYU(T>_ j K k KMLoTVj$O k)m � L t U�� mYC®g U kXt L t x TVUXq `�`S`�a b0c�d�e�f�a gJdih>j;k7fAc�lEk7e�U(T
`�`S`Za b3c�d�e=f	a gJdih�m>n�lEeNo�m�p�hPoEf
d�c�bqm



Ë8Ê�Í�ÊA@�B��:Ý��8ÙiÊoÌ ��Í=�;ÝNÏ�ÙoÝ�ÍFÎ��lÜ�Î®Ë8Ý�ÏPD��8ÙiÊNÌ	��Î��NÊ
� �SÏ(ËYÝ���Ü ÌHÙoÏ7CXÎ®Ë8Ý�Ü*ÚoÏ1Í��ÇÊ�ÐÇÎsÐ/Í>ÛMÎsÍFÎ�C×Ý��N<{ÊoÌ�?
Ì;ÝNÊ7��ÎsÐJ�³ÎsÐ:Í�Ý�Ù=D�Ê �oÝ�Ú�< :X�MÎ��Q�I��Û��SÊ�Ð:Ü]�NÊ�Ð���ÏXË8Ý��K��ÎO�H�E�O<7?�ÎsÐ:Í�Ý�ÙiÊ ��ÍFÎsÐJ�³Ü)Ý)Í®Ü�ÏPD]C�Ê�Ù�Î®Ê8Ú��wÝ�Ü
Ê×ÜT:�Ý����@Ê×Ü�Ê�Ë8Ê1ÍBÊ"Ü�ÍFÙ�Û ��ÍFÛMÙiÝSÍ=�;Ê1Í(�3Ý�Ð]Ë×ÜÇÎsÍ>Ü�Ý�� DSÐ]Ê�ÍFÛMÙiÊ7���O<ºÍBÏ"Í=�;Ý#Ë8Ý�Ü�ÎO�1Ð ÏPD³Ý � ��Î®Ý)Ð:Í
�YÝ)ÐHÝ)ÙiÊ7�O?3ÌHÛMÙFÌ:Ï×Ü)Ý�Ê7� �uÏ�Ù�ÎsÍ=�E��Ü�@ 5

¸�78¥o¢S©;¥o¢(§�2´¨i¢)03±8ÂÃªY2w¼Y¢)«!.º¨i±�¨Q¡i¢(¦ 78¤�¥o.8«:4M78¦ ¼�.1¥o23.8²;0w¢X¨Ç¬¿¥ ½ ¼ ½�° Âa. ß� ¸ §)78«:¨i2´¨V¡N¨
2w«�.8¨o¨Q7M§�2´.�¡o2w«:ª³.ÇªY¥o.8©;,;2´§).10a¨V¡o¥i9/§�¡i9:¥i¢�¡i7Ç¡o,;¢*ÕV7823«Y¡-©;¥o78²:.8²;230w2w¡V±�4M23¨Q¡i¥o23²;9M¡i2378«"71¤D¡o,;23¨
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©;¥o78²:.8²;2w032w¡V±³4M2´¨V¡o¥i23²;9M¡o2w7Y« ½
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.1¥o¢�¦�7Y¥i¢*.1©;©;¥o78©:¥i2´.�¡o¢�2w«�¡o,;¢�¦�7M4M¢)0323«;ª{71¤Ã¢X.8§N,S.8§)789:¨Q¡i2´§�9;«:2�¡@2w«S¡o,;¢�¼Y7�§(.1²;9:03.8¥i± ½
� «
¡i,;¢�«;¢)â�¡�¨Q9;²/¨Q¢X§�¡i2378«/¨)ÂMÁ@¢-¢�âM©;0´.123«�,;7�Á ¡i7Ç4M7S¨i7�9:¨Q23«;ª�¡i,:¢ � Ò ¨l¤¿¥N.1¦�¢)Á@78¥o» ½
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�¨�¦�¢)«u¡o2w7Y«;¢(4!.8²/7�¼Y¢8ÂH¡i,;¢�¸º.1¥o»87�¼�©;¥o78©H¢)¥i¡i23¢(¨-78¤l. � Ò ¬>.1«:4É. ß  ¸ 23«Éª8¢(«;¢)¥N.10 °
4M¢�¡o¢)¥o¦�23«;¢"¡i,;¢É4M¢)©H¢)«/4M¢)«:§)± ¥i¢(03.1¡i2378«:¨i,;23©:¨Ç²H¢�¡VÁ@¢)¢(« ¨i±�¨Q¡i¢(¦ ¼×.8¥i2´.1²:0w¢X¨ ½ ¾l,�9:¨)ÂI¡i,:¢
©;¥i7Y²;03¢)¦ 78¤�Æ:«:4;2w«;ª#¡o,;¢S.1©;©:¥i7Y©;¥i2´.�¡o¢�4;¢)©H¢)«:4M¢(«:§�±"¥i¢(03.1¡i2378«:¨i,;23©:¨-Á�,;2´§N,�.8¥i¢�§�7Y«:¨Q2´¨Q£
¡i¢)«u¡�Á�2w¡i,�4;.�¡N.�§)78¦�¢(¨l²/.8§N»�¡i7�Æ:«:4;2w«;ª�¡o,;¢-ª8¥N.1©;,:23§(.10]¨V¡o¥i9:§�¡i9;¥o¢S¬®.8«:4³2w¡o¨l«�9;¦�¢(¥i2´§).80
©:.1¥N.1¦�¢�¡o¢)¥o23/X.�¡o2w7Y« ° Á�,;2´§N,³²H¢(¨Q¡�¢�âM©;0´.123«�4;.1¡o. ½ ¾l,;2´¨@©;¥o78²;03¢)¦ 2´¨I»�«;7�Á�«6.8¨�Ü�Í>Ù�Û �)Í>ÛMÙoÊ7�
�wÝNÊ�Ù�Ð:ÎsÐE�-23«�¡o,;¢ � Ò 0w2w¡i¢(¥o.1¡i9;¥o¢ ½

¾l,;¢ºª8¢(«;¢)¥N.10�©;¥i23«:§)2w©;03¢º78¤�¨Q¡i¥o9:§�¡i9;¥N.10�03¢(.8¥i«:2w«;ª �3�&%7�*2´¨S¡o7È2w«u¡o¥i7M4M9:§)¢".È¨o§�7Y¥i23«;ª
¦�¢)¡i¥o23§�¡o,:.�¡S¢)¼�.80w9:.1¡i¢X¨�¡o,;¢º4M¢(ª8¥o¢)¢Ç¡o7ÉÁ�,;23§N,¹.�¨V¡o¥i9:§�¡i9;¥o¢6Æ;¡o¨�¡o,;¢#78²:¨i¢)¥o¼8¢X4È4;.1¡o.;Â
¡i,;¢(«6.�¨Q¢X.1¥N§N,S©;¥o7�§)¢(4M9:¥i¢�¬¿7�¼Y¢)¥I.80w0]©H7Y¨o¨Q23²;03¢�¨Q¡i¥o9:§�¡i9;¥o¢(¨ ° 2´¨@©/¢(¥Q¤¿7Y¥i¦�¢X4S¡i7�4M¢)¡i¢)¥o¦�2w«:¢
¡i,;¢�¨V¡o¥i9:§�¡i9;¥o¢�Á�,;2´§N,Ç±�23¢)0´4;¨¡o,;¢�²H¢(¨Q¡@¨o§�7Y¥i¢�.Y§)§)78¥N4M2w«:ª*¡o7{¡o,;23¨I¦�¢�¡o¥i2´§ ½J� ¤ ��23¨@.�ªY2w¼Y¢)«
¨V¡o¥i9:§�¡i9;¥o¢-.1«:4(' 2´¨@¡i,:¢�7Y²:¨i¢)¥o¼8¢(4�4;.�¡N.;Âu¡i,:¢{¨i§)78¥o2w«;ª�¦�¢�¡i¥o2´§*,/.8¨I¡i,;¢�¤¿7Y0w037�Á�2w«:ª�¤¿7Y¥i¦
2w«#ª8¢(«;¢)¥N.10�Ø

�*),+.-
/�¬ � � ' ° �¹0378ª 'S¬�' 610� � � °32 '4/&5D¬,� ° ¬\� °
Á�,;¢)¥o¢ 0� 23¨D¡i,;¢�¢X¨V¡o2w¦S.1¡i¢(4�«�9;¦�¢)¥o2´§).10:©:.1¥N.1¦�¢�¡o¢)¥o23/X.�¡o2w7Y«�ªY2w¼Y¢)«�¡i,;¢�¨Q¡i¥o9:§�¡i9;¥o¢ � ½ ¾l,:¢
¨i§)78¥o2w«;ª ¦�¢)¡i¥o23§",:.8¨Ç¡VÁI7 ¡i¢(¥i¦S¨ ½ ¾l,;¢"Æ:¥N¨V¡678«;¢º¥o¢)©:¥i¢X¨Q¢(«Y¡N¨S¡o,;¢Þ¬®0w7Yª ° 0w23»8¢(0w23,;7�7M4¹71¤
4;.�¡N. ½ ¾l,;¢S¨Q¢X§�7Y«:4º7Y«;¢�23¨�.�©/¢(«:.10w¡V±�¡o¢)¥o¦ 2w«u¡o¥i7M4M9:§)¢(4º¡i7#©/¢(«:.10320/)¢�7�¼8¢(¥i03±6§)78¦�©;03¢�â
¨V¡o¥i9:§�¡i9;¥o¢(¨ ½ ¾l,;¢�§)78«:¨i234;¢)¥N.�¡i2378«�78¤D¡i,:23¨*¡i¢(¥i¦ 2´¨�¼Y¢)¥o±#2w¦�©H78¥i¡o.1«u¡�²/¢X§).19/¨Q¢�71¡i,:¢)¥oÁ�23¨i¢
§�78¦�©;03¢�â6¨V¡o¥i9:§�¡i9;¥o¢(¨lÁ@789:034�²/¢{.80wÁl.×±M¨I¤®.×¼878¥o¢(4ÃÂu¥o¢(¨i9;0w¡i23«;ª�2w«#9;«u¡o¥o.Y§�¡o.8²;03¢*«;¢)¡VÁI7Y¥i»M¨ ½

¾l,;¢)¥o¢�.1¥o¢�²/.8¨i23§(.1030w±�¡VÁI7�.1©;©:¥i7u.8§N,;¢X¨�¤¿78¥I©/¢(«:.10323/(2w«:ª�§)78¦�©;03¢�âS¨V¡o¥i9:§�¡i9;¥o¢(¨ ½J� «Ç¡i,:¢
Æ:¥o¨Q¡�7Y«;¢8Âl.È©:¥i2378¥6©;¥o78²:.8²;2w032w¡V±Þ4M2´¨Q¡i¥o2w²;9;¡i2378« 7Y« ¨Q¡i¥o9:§�¡o9;¥i¢X¨Ç2´¨69:¨Q¢X4 ½ ¾l,;23¨#¨o§�7Y¥i23«;ª
¦�¢)¡i¥o23§8ÂY»�«;7�Á�«�.8¨�¡i,;¢ � .×±8¢(¨i2´.1«S5�23¥o23§N,;03¢�¡@¦�¢�¡i¥o2´§1Â�ª823¼8¢X¨D,;23ª8,Ç©:¥i7Y²:.1²;23032�¡o2w¢X¨D¡o7�¦�78¥o¢¥i¢X.10323¨Q¡i2´§�¨Q¡i¥o9:§�¡o9;¥i¢X¨Z�3��67� ½ ¾l,:¢*¨i¢(§�7Y«:4S.1©:©;¥i7u.8§N,ÃÂ8Á�,;23§N,S2´¨�¡i,;¢�7Y«;¢�Á@¢�9:¨i¢8ÂY23¨I»�«;7�Á�«
.8¨I¡i,;¢ � .×±8¢X¨Q2´.1« � «M¤¿78¥o¦S.�¡i2378« +I¥i2w¡i¢(¥i2378«�¬ � � + ° ¨i§)78¥o¢�78¥@¡o,;¢�¸�2w«:2w¦�9;¦ 5*¢(¨o§�¥o2w©M¡o2w7Y«
7Ã¢)«:ª1¡i, ¬>¸º587 ° ¨o§�7Y¥i¢ �3�.9i� ½ ¾l,;¢ � � + ¨i§)78¥o¢8ÂÃÁ�,:23§N,É2´¨�²:.8¨i¢(4�7Y«�9:«;2w¼Y¢)¥N¨i.80D§�7M4M23«;ª:Â
4M¢�Æ:«:¢(¨�.{©/¢(«:.10w¡V±�¡o¢)¥o¦ ©:¥i7Y©/7Y¥Q¡o2w7Y«:.10�¡o7�¡i,;¢�«u9:¦�²H¢)¥�78¤}©:.1¥N.1¦�¢�¡o¢)¥N¨�9:¨i¢(4�¡i7�¢)«:§)7�4;¢
4;.�¡N.;Ø
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Á�,;¢)¥o¢?:$2´¨�¡i,;¢S«�9;¦�²/¢(¥�71¤@¢�â;.1¦�©;03¢(¨S¬®¥i¢X.10323/X.�¡i2378«/¨ ° 2w«�' .1«:4 6!6 � �A@ 6!6 23¨{4;¢�Æ:«;¢X4.8¨�¡i,;¢É«�9;¦�²/¢(¥678¤�©:.8¥o.8¦�¢�¡i¢(¥o¨�¥o¢(Ñu9;23¥i¢X4¹¡i7¹¢)«/§�7M4M¢·¡i,;¢!§�7Y«:4M2w¡i2378«:.80-©;¥i7Y²:.1²:2w032�¡V±
'S¬2� 6 @ °�½¾l,;¢�¢)¼�.1039:.�¡o2w7Y«É71¤�¡o,;¢³¨o§�7Y¥i23«;ª6¦�¢)¡i¥o23§�¤¿7Y¥{.1030©/7u¨i¨i23²;0w¢Ç¨Q¡i¥o9:§�¡i9;¥o¢(¨-2´¨�ª8¢(«;¢)¥N.10303±
«;71¡�¤¿¢(.Y¨Q23²;03¢ ½ ¾l,;¢(¥i¢)¤¿78¥o¢8Â×¦S.1«�±{.103ª87Y¥i2w¡i,;¦S¨ ,:.×¼8¢@²H¢)¢)«�©;¥o78©H7Y¨i¢(4{¡i7-¨Q¢X.1¥N§N,{¡i,:¢l¨Q¡i¥o9:§�£
¡i9;¥o¢S¨Q©:.Y§�¢S¨i7#.Y¨�¡i7�.8§N,:2w¢(¼8¢S.6¦�.1âM2w¦�9;¦�¨o§�78¥o23«;ª6¨Q¡i¥o9:§�¡i9;¥o¢ ½ � « �3��>7�BÂÃ.#¨V¡o¥i9/§�¡i9:¥o.80
BâM©/¢X§�¡N.�¡i2378«;£B¸º.1âM2w¦�20/(.�¡o2w7Y« ¬   B�¸ ° .80wªY78¥o2�¡o,;¦ 23¨6©;¥o78©H7Y¨i¢(4�¡i7ÞÆ:«:4 ¡o,;¢É78©M¡o2w¦S.10
¨V¡o¥i9:§�¡i9;¥o¢S.1«:4·©:.8¥o.8¦�¢)¡i¢(¥o¨�¤¿78¥{. � Ò Â}23«"¡o,;¢Ç§).Y¨Q¢�71¤@2w«/§�78¦�©;03¢�¡o¢Ç4;.�¡N. ½ ¾l,;2´¨�.103ª878£¥i2w¡i,;¦ ¨Q¡o.8¥Q¡N¨�Á�2�¡o,º¥N.1«:4M7Y¦ ¨Q¡i¥o9:§�¡o9;¥o¢�.1«:4#©/.1¥N.1¦�¢�¡o¢)¥N¨ ½ @¡�¢(.8§N,�¨Q¡i¢(©ÃÂ:Æ/¥o¨Q¡*.S©:.8¥o.1£
¦�¢)¡i¥o23§$BDâM©/¢X§�¡o.1¡i2378«M£�¸º.1â�23¦�23/X.�¡o2w7Y«µ.103ª87Y¥i2w¡i,:¦ 23¨Ç©/¢(¥Q¤¿7Y¥i¦�¢(4µ¡o7ÉÆ:«:4Þ¡i,:¢�78©M¡o2w¦S.10
©:.1¥N.1¦�¢�¡o¢)¥N¨*¤¿78¥-¡i,:¢Ç§�9;¥o¥i¢(«u¡�¨Q¡i¥o9:§�¡i9;¥o¢ ½   ¢(§�7Y«:4}ÂÃ.�¨Q¡i¥o9:§�¡o9;¥N.10D¨i¢(.1¥N§N,"2´¨-©H¢)¥i¤¿78¥o¦�¢X4
¡i7S23«:§�¥o¢(.Y¨Q¢�¡i,:¢{¨i§)78¥o2w«;ª ½ ¾l,;¢�¢)¼�.80w9:.1¡i2378«#71¤a¡i,:¢�¨i§)78¥o2w«:ª�¦�¢�¡o¥i2´§�¤¿78¥�¡i,;¢�«;¢)â�¡�©/7u¨i¨i2w£
²;0w¢�¨V¡o¥i9:§�¡i9;¥o¢�2´¨�©H¢)¥i¤¿78¥o¦�¢X469:¨Q23«;ª�¡o,;¢{©:.8¥o.8¦�¢)¡i¢(¥o¨l78¤a¡o,;¢{©;¥o¢)¼�23789:¨�¨V¡o¥i9:§�¡i9;¥o¢ ½ ¾l,;23¨
.103ª878¥o2w¡i,;¦ ªY9:.1¥N.1«u¡o¢)¢(¨S.8«¹2w«:§)¥i¢X.8¨i¢�2w«Þ¡o,;¢"¨o§�78¥o23«;ªÉ¦�¢)¡i¥o23§".�¡Ç¢(.Y§N,¹2�¡o¢)¥N.�¡i2378« .8«:4
§�78«�¼Y¢)¥oª8¢(¨�¡i7S.�037M§).10}¦S.1â�23¦�9:¦ ½
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� «�¶�¸º¸�£F²:.Y¨Q¢X4-¨Q±M¨Q¡i¢)¦S¨(Â�¡o,;¢�7Y²:¨Q¢(¥i¼Y¢(4�©;¥o7M§�¢(¨o¨}2´¨Ä.Y¨i¨i9;¦�¢(4�¡o7�²/¢Iª87�¼Y¢)¥o«;¢(4*²�±�.�,:234�£
4M¢)«�¬¿9:«;78²:¨i¢)¥o¼8¢X4 ° 4M±�«:.1¦�2´§l78«;¢YÂ�9;«:4M¢(¥�¨i78¦�¢�4M¢)©H¢)«:4;¢)«:§)±�.8¨o¨i9;¦�©M¡i2378«:¨ ½ ¾l,;¢�0´.�¡i¡i¢)¥
¨V¡N.�¡i¢�¡o,:.�¡�¡o,;¢S,;2´4;4M¢)«É©;¥o7M§�¢X¨i¨-2´¨�Æ:¥N¨V¡i£F7Y¥o4M¢(¥�¸º.1¥o»87�¼]Â].1«:4·¡i,/.�¡{¢(.Y§N,"7Y²:¨Q¢(¥i¼�.1¡i2378«
4M¢)©H¢)«:4:¨³7Y«;0w±Þ78«¹¡o,;¢"§)9;¥i¥o¢)«u¡³,:234;4;¢)«�¼�.1¥o2´.1²;03¢ ½ ¾l,:¢)¥o¢º23¨³,;7�Á@¢)¼8¢(¥Ç.É¤¿9;«:4:.1¦�¢)«M£
¡o.10�Ñu9;¢(¨Q¡i2378«"¥i¢(ªY.1¥N4M23«;ªS¡o,;¢(¨i¢�4M¢(©/¢(«:4M¢(«:§�±º.Y¨i¨i9;¦�©M¡i2378«/¨)Ø].1¥o¢�¡i,:¢)±º§�7Y«:¨i23¨Q¡i¢(«Y¡*Á�2�¡o,
4;.�¡N.
	 � «º§(.8¨i¢-¡i,;¢�.1«:¨iÁI¢(¥�23¨�«;7:Ø:Á�,:.�¡�¬®¦�78¥o¢�©;03.89:¨i2w²;03¢ ° 4M¢)©H¢)«:4;¢)«:§)±6.Y¨i¨i9;¦�©M¡i2378«/¨
¨Q,;7Y9;0´4SÁI¢�§�7Y«:¨Q2´4M¢(¥�	 Ô ¢�,:.×¼Y¢�.1©;©:0w23¢(4�¡o,;¢*¨Q¡i¥o9:§�¡i9;¥N.10H0w¢X.1¥o«;23«;ª�¤¿¥N.1¦�¢)Á@78¥o»{¡o7�03¢(.1¥o«
¬s¤¿¥o78¦ ¡i¥N.123«;2w«:ªÇ4;.�¡N. ° ¡i,:¢�.1©:©;¥i7Y©;¥o23.1¡i¢�4M¢)©H¢)«/4M¢)«:§)±�¥o¢)0´.�¡o2w7Y«:¨i,;2w©/¨�²/¢)¡VÁI¢(¢)«6¡i,:¢�78²;£
¨Q¢(¥i¼Y¢(4".8«:4º,:234;4;¢)«É©;¥o7�§)¢(¨o¨�¼×.8¥i2´.1²:0w¢X¨)ÂH2w«/¨V¡o¢(.84·71¤@2w¦�©H7Y¨i2w«:ª�¡o,;¢)¦ .8¨-¶�¸º¸�£F²:.Y¨Q¢X4
¨Q±M¨Q¡i¢)¦S¨l4M7 ½MÔ ¢-,:.×¼Y¢�.803¨i7�23«u¡i¥o7M4M9:§�¢X4�.�¨i0w23ª8,u¡�²;9M¡�23¦�©H78¥i¡o.8«u¡l¦�7M4M2wÆ/§).1¡i2378«�2w«6¡i,:¢
2w«;2w¡i2´.10320/(.�¡o2w7Y«�78¤ ¡o,;¢   B�¸ .80wªY78¥o2�¡o,;¦ ½�Ò .1¦�¢)03±8Â:2w«:¨Q¡i¢X.84�71¤�¨V¡N.1¥i¡i23«;ª�¤¿¥i7Y¦ .�¥o.8«:4M78¦
¨V¡o¥i9:§�¡i9;¥o¢8Â]Á@¢�23«;2w¡i2´.10323/(¢�¡o,;¢�.103ª878¥o2w¡i,;¦ 9:¨i2w«:ª³¡o,;¢�¶*¸º¸ ¨V¡o¥i9:§�¡i9;¥o¢#¬®¨i¢)¢ Å 23ª89:¥i¢9� °�½
¾l,;23¨ÇÁ@.×±µÁI¢�¢)â�©:0w7Y2�¡Ç©;¥o2378¥S»�«;7�Á�03¢(4MªY¢8ÂD«:.8¦�¢)03±È¡i,/.�¡�¶*¸º¸º¨Ç.8¥i¢�ªY7u7M4¹À123«;2w¡i2´.10´À
¦�7M4M¢(03¨³¤¿78¥6¨Q©H¢)¢X§N, ¥i¢X§�7Yª8«;2w¡i2378« ½ ¸�78¥o¢º23¦�©/7Y¥Q¡N.1«u¡i03±8ÂIÁI¢�¡o,�9:¨³ªY9:.1¥N.1«u¡V± ¡i,:.1¡³¡i,:¢
  B�¸
.80wªY78¥o2�¡o,;¦ Á�2w030�§�7Y«u¼Y¢)¥oª8¢�¡o7�. � Ò Á�,;2´§N,È¦�7M4M¢)0´¨�¨Q©H¢)¢X§N, 4;.�¡N."Á�2w¡i,µ,;23ª8,;¢(¥
¬¿78¥�¢(Ñu9:.80 ° Æ/4M¢(0w2w¡V±É¡i,/.1« .�¶�¸º¸ ½aÔ ¢6¥i¢)¤¿¢)¥�¡i,;¢6¥i¢X.84M¢(¥{¡o7%� 47�l¤¿78¥�4M¢)¡o.1230´¨�7Y«È¡i,:¢
.1©;©;032´§).�¡o2w7Y«³78¤Ä¡i,:23¨�¨Q¡i¥N.�¡o¢)ª8±�¡o7S.1«³2´¨i780´.�¡i¢X4³¨i©/¢(¢(§N,6¥i¢X§�7Yª8«;2w¡i2378«³¡o.8¨i» ½E� «³¡o,;¢-03.1¡Q¡i¢(¥(Â
¡i,;¢�4;¢(§�7M4M23«;ª�.103ª87Y¥i2w¡i,:¦ 23¨D¥i¢X.84M230w±�ª823¼8¢)«�²�±�¡o,;¢�23«M¤¿¢)¥o¢)«:§)¢�.103ª87Y¥i2w¡i,;¦S¨�.8¨o¨i7�§)23.1¡i¢X4{¡o7
� Ò ¨ ½ ¶�7�Á@¢)¼8¢(¥(Â�23«�.S§�78«u¡o2w«�9;7Y9:¨�¨Q©H¢)¢X§N,#¥i¢X§�78ªY«;2w¡i2378«Ç¡N.8¨i»]Â:4M¢(§)7M4M2w«:ª�¥o¢(Ñu9;23¥o¢(¨l¦�78¥o¢.�¡Q¡o¢)«u¡i2378« ½ � «:4M¢)¢X4}Â}¡o,;¢   B�¸ .103ª87Y¥i2w¡i,:¦ ±u23¢)0´4;¨�23«�ª8¢)«:¢)¥N.104M2�H¢(¥i¢(«Y¡�¨Q¡i¥o9:§�¡i9;¥o¢(¨�¤¿7Y¥
4M2��]¢)¥o¢)«u¡DÁ@78¥N4;¨�23«�¡o,;¢�¼87M§(.1²;9;0´.1¥o± ½ ¾l,;2´¨03¢(.Y4;¨23«�¡o9;¥o«�¡o7{.1«ºÊ×Ü><7� ��Ý)ÍFÙ><I23«�¡i,;¢�¥o¢)©;£
¥i¢X¨Q¢(«Y¡N.�¡o2w7Y«678¤�4M¢)©H¢)«/4M¢)«:§)±#2w«�¡o,;¢�4;¢(§�7M4M23«;ª�©;¥i7M§)¢(¨o¨ ½	� « � �
�FÂ/ÁI¢�,:.×¼8¢{4M¢(¼8¢(0w7Y©/¢X4�.
4M¢(§)7�4;2w«;ª�.103ª87Y¥i2w¡i,:¦ Á�,;23§N,#4M¢X.10´¨IÁ�2w¡i,#¨i9:§N,�.Y¨Q±�¦�¦�¢�¡i¥o±Ç.1«/4}ÂM§�78«/¨Q¢XÑY9:¢)«u¡i03±8ÂM.103037�Á�¨
¥i¢X§�78ªY«;2w¡i2378«³23«�.�§�78«u¡o2w«�9;7Y9:¨�¨Q©H¢)¢X§N,�¥o¢(§)78ªY«;2�¡o2w7Y«Ç¡N.8¨i» ½

� 9;¥Ç.1©;©:¥i7u.8§N,È¡o7!²;9;23034 .Y§�7Y9:¨V¡o23§#¨i©/¢(¢(§N,¹¦�7M4M¢)0´¨Ç4M¢X¨i§)¥i23²/¢X4µ.8²/7�¼Y¢#,:.8¨S¦S.8«u±
.84M¼�.1«u¡N.1ª8¢X¨)Ø

à � ¡�0w¢X.84;¨@¡o7Ç¨Q©H¢)¢X§N,�¦�7M4M¢(03¨lÁ�,;2´§N,�.1¥o¢�§�78«/¨Q2´¨V¡o¢)«u¡�Á�2�¡o,6¡i¥N.123«;2w«:ª�4:.�¡o.8²:.8¨i¢(¨ ½
à � ¡�ª89:.8¥o.8«u¡i¢)¢X¨@2w¦�©;¥o7�¼8¢(¦�¢(«u¡@23«#¦�7M4M¢(0w23«;ª�Æ/4M¢(0w2w¡V±³Á ½ ¥ ½ ¡ ½ ¡i7S¶�¸"¸º¨ ½
à � ¡{.1030w7�Á�¨�§).8©M¡i9;¥o23«;ª�©:,;78«;¢)¡i2´§�¤¿¢(.�¡o9;¥o¢(¨(Â]¨i9:§N,�.8¨*¡i,;¢ºÊ1Ð:ÍFÎ���Î Ì:Ê�ÍFÎ®Ï�Ð�©;,:¢)«;7Y¦�¢(«:.;Â
Á�,;2´§N,#§(.1«6«;71¡�²H¢�¦�7M4M¢)03¢(4�²�±�.1«�±Ç¸º.8¥i»Y7�¼S©;¥o7�§)¢(¨o¨-¬¿«;78¡�78«;03±³¶�¸"¸º¨ °�½

à � ¡�2´¨*2w¦�©;0323§)2�¡o0w±º4;23¨o§�¥o2w¦�23«:.�¡o2w¼Y¢{²H¢(§).89:¨i¢{¡VÁ@7ÇÁI7Y¥o4:¨�23«�¡i,;¢�¼87M§(.1²;9;0´.1¥o±³¦S.×±#²H¢
¦�7�4;¢)03¢(4#9:¨i2w«:ª³§�7Y¦�©:0w¢)¡i¢)03±#4M2��]¢)¥o¢)«u¡�«:¢�¡VÁ@78¥o»�¨�¬®2w«#¡o¢)¥o¦ 78¤D¸º.1¥o»87�¼Ç©:¥i7Y©/¢(¥Q¡o2w¢X¨
.1«:4�¡o,;¢�«�9;¦�²H¢)¥�78¤ ©:.8¥o.8¦�¢)¡i¢(¥o¨ °�½

à � ¡�2´¨�¡i¢X§N,;«;2´§).80w03±·.1¡Q¡i¥N.8§�¡i23¼8¢�²H¢(§).89:¨i¢Ç.1030D¡i,:¢³§�7Y¦�©:9M¡o.1¡i2378«:.80D¢��]78¥i¡{23¨{¦�.Y4M¢Ç23«
¡i,;¢-¡o¥o.82w«:2w«;ª�©;,/.8¨i¢ ½

à � ¡-.80w037�Á�¨�¡i,;¢�9:¨i¢)¥*¡i7³¦S.8»8¢�.6§�7Y«u¡i¥o780Ä7Y«º¡o,;¢�¡o¥o.Y4M¢�£B7��É²H¢�¡VÁ@¢)¢)«"¦�7M4M¢(0w23«;ª#.8§�£
§�9;¥N.8§)±³.1«/4³¦�7M4M¢)0 §�78¦�©;03¢�âM2w¡V± ½

¾l,;¢�¢�âM©H¢)¥o2w¦�¢)«u¡N¨Ç§).8¥i¥o2w¢X4È7Y9M¡³23« � �;Â�47�*.8«:4µ¡i,;¢º¥o¢(¨i9;0w¡o¨�7Y²M¡o.82w«;¢X4¹¨Q,;7�Á ¡i,/.�¡(Â
2w«:4;¢)¢(4ÃÂ/¡o,;2´¨�.1©;©;¥o7Y.Y§N,�0w¢X.84;¨*¡o76¨i2wªY«;2wÆ/§).8«Y¡�2w¦�©;¥o7�¼8¢(¦�¢)«u¡*23«"¥o¢(§)78ª8«:2�¡o2w7Y«".8§(§�9;¥N.8§)±
Á ½ ¥ ½ ¡ ½ ¡i7S.�§�0´.8¨o¨i23§(.10}¨Q±M¨Q¡i¢(¦ ½
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� « ¡i,;¢�©;¥o¢)¼�23789:¨�¨Q¢X§�¡i2378« ÁI¢�.1¥oª89;¢X4Þ¡i,:.1¡64;.1¡o. ¨i,;7Y9;034�²/¢É§�7Y¦�²;23«;¢(4¹Á�2w¡i, ©;¥o2w7Y¥
»u«:7�Á�0w¢X4Mª8¢�23«S78¥N4M¢)¥D¡i7�²;9;230´4Ç¨Q©H¢)¢X§N,Ç.8§)789:¨Q¡i2´§l¦�7�4;¢)0´¨*Ê�Ì;Ï�Ü�ÍBÝ)Ù�Î®Ï�Ù�Î ½uÔ ¢�.1©;©:0w23¢(4�¡o,;23¨
©;¥i23«:§)2w©;03¢�2w«·¡i,:¢�¨i¢�¡i¡i23«;ª#Á�,;¢)¥o¢�¨Q©H¢)¢X§N,·2´¨�.8¨o¨Q9:¦�¢X4�¡o76²H¢�¡i,;¢S¨i9;©H¢)¥o©/7u¨Q2w¡i2378«·71¤@.8«
78²:¨i¢)¥o¼8¢X4�©;¥i7M§)¢(¨o¨�Á�2w¡i,6.{,;2´4;4M¢(«³78«:¢ ½�Ô ¢-¨i,;7�ÁI¢X4�¡i,:.1¡-¬®Á ½ ¥ ½ ¡ ½ ¶�¸º¸"¨ ° ¨i9;²:¨Q¡o.1«u¡o23.80
ªY.123« 23«Þ¥i¢X§�78ªY«;2w¡i2378« .Y§)§�9:¥o.Y§�±!§).8« ²H¢67Y²M¡o.82w«:¢(4È9/¨Q23«;ª·¡i,;2´¨�¦�¢�¡i,:7�4;780378ª8± ½ � « ¡o,;23¨
¨Q¢X§�¡i2378«ÄÂDÁI¢º.Y4;4M¥o¢(¨o¨�¡i,:¢�©;¥i7Y²;03¢)¦$78¤�¦�7M4M¢(0w23«;ª ÙiÏYÚ�Û�Ü�ÍFÐHÝ�ÜNÜ�¤¿¥o78¦ ¡o,;¢º¦�9;0�¡o2�£B²:.8«:4
©;¥i23«:§)2w©;03¢�©H¢)¥N¨Q©H¢(§�¡i23¼8¢ ½

¾l,;¢�¦�9;0�¡o2�£B²:.8«:4�©;¥o2w«/§�23©;0w¢�Á@.Y¨�7Y¥i23ª823«:.10303±³23«Y¡o¥i7M4M9/§�¢(4º²u±#¶�.8¥i¼Y¢)± Å 0w¢)¡o§N,;¢(¥ �3�i�7�
Á�,;7Ç§�7Y«:4M9:§�¡i¢(4!¬>4M9;¥o2w«:ª�¡i,;¢�Æ/¥o¨Q¡�,:.10w¤71¤a¡i,;¢ �-��¡o,�§�¢)«u¡o9;¥i± ° ¢)âu¡o¢)«:¨i23¼8¢�¥o¢(¨i¢(.1¥N§N,³7Y«
¡i,;¢#Ál.×±!,u9:¦�.8«:¨�©;¥o7�§)¢(¨o¨�.8«:4µ¥i¢X§�78ªY«;20/)¢�¨i©H¢)¢(§N, ½ ¶�¢�À8¨i,;7�Á@¢(4;À#¡o,:.�¡�¡o,;¢#,u9:¦�.8«
.19:4M2w¡i7Y¥i±!¨i±M¨V¡o¢)¦ ¥o¢(§)78ª8«:23/(¢(¨�¨i©H¢)¢(§N,µ9:¨i2w«;ªÉ©:.8¥Q¡o23.80I23«M¤¿7Y¥i¦S.�¡o2w7Y«µ.Y§�¥o7Y¨o¨�¤¿¥o¢(Ñu9;¢)«/§�±8Â
©;¥i7Y²:.1²:0w±62w«"¡i,;¢�¤¿78¥o¦ 71¤I¨i©H¢)¢(§N,º¤¿¢(.�¡o9;¥o¢(¨�¡i,:.1¡-.8¥i¢�0w7M§).80w20/)¢X4�23«º¡i,:¢�¤¿¥o¢(Ñu9;¢(«:§�±�4M78£
¦�.82w« ½ ¶�7�ÁI¢(¼8¢(¥(Â Å 0w¢)¡o§N,;¢(¥�� ¨�ÁI7Y¥i»#,:.Y¨*²H¢)¢(«"¦�2´¨i¨Q£F»�«;7�Á�«"9;«u¡i230 � � �A�³Á�,;¢(« 1 78«u¡ � ½�030w¢(«�©;9;²:0w2´¨Q,:¢(4�.�©:.1©H¢)¥��3����2w«{Á�,:23§N,�,;¢I¨i9;¦�¦S.1¥o23/(¢(4-¡o,;¢IÁ@78¥o»�71¤ Å 0w¢)¡o§N,;¢(¥a.8«:4{.803¨i7
©;¥i7Y©/7u¨Q¢X4É¡i7�.84;.8©M¡�¡o,;¢6¦�9;0w¡i2w£F²/.1«:4 ©:.1¥N.84M23ª8¦ ¡i7�.19M¡o78¦S.�¡o23§�¨Q©H¢)¢X§N,È¥o¢(§�7Yª8«;2w¡i2378« ½
�030w¢(«�� ¨ÇÁI7Y¥i»!,:.Y¨�¡i,:¢)«¹2w«/¨Q©;23¥o¢(4µ¥i¢X¨Q¢X.1¥N§N,;¢)¥N¨{¡o7È4M¢)¼Y¢)0378©¹.�¦�9;0w¡i2w£F²/.1«:4¹.1©:©;¥i7u.8§N,
¡i7 ¨i©/¢(¢(§N,¹¥o¢(§�7Yª8«;2w¡i2378«¹23« 78¥N4M¢)¥�¡o7È7�¼8¢(¥o§)78¦�¢�¡i,;¢·0w23¦�2�¡N.�¡i2378«/¨S71¤{§�0´.8¨o¨i23§(.10�¶�¸"¸
¦�7M4M¢(0w23«;ª ½�� «:4M¢)¢X4}ÂM23«³¦S.1«�±Ç.1©:©;0w2´§).1¡i2378«:¨-¬>¨Q©H78«u¡o.8«;¢)7Y9:¨l¨Q©H¢)¢X§N,ÃÂ�«;78«;£F«:.1¡i23¼8¢-¨Q©H¢(.8»u£
¢)¥N¨ ½3½w½�° ¡o,;¢�©H¢)¥i¤¿78¥o¦S.1«:§)¢(¨�71¤Ä¶�¸"¸º¨I§(.1«S²H¢*¼Y¢)¥o±�037�Á ½ � «:¢�71¤}¡o,;¢*¦S.1ÕV78¥D¥o¢(.Y¨Q7Y«:¨¤¿7Y¥
¡i,;2´¨�4M2´¨i§)¥i¢(©:.1«:§)±�¬s¤¿¥o78¦ ¡i,:¢-.Y§�7Y9:¨V¡o23§�©/7Y2w«u¡l71¤a¼u23¢)Á ° 2´¨�¡o,;¢�¤®.8§�¡I¡o,:.�¡l¡i,:¢�¤¿¥o¢(Ñu9;¢(«:§�±
4M±�«:.1¦�2´§)¨.1¥o¢lÁI¢X.1»�03±{¦�7�4;¢)03¢(4�²�±�§�0´.8¨o¨Q2´§).80M¸ Å + +È©:.1¥N.1¦�¢)¡i¢)¥o20/(.�¡o2w7Y« ½ �«;78¡i,;¢(¥�.1©;£
©;0w2´§).1¡i2378«�Á�,;¢(¥i¢�¶*¸º¸º¨D©:¥i¢X¨Q¢(«Y¡�.�¨i¢)¥o23789:¨�032w¦�2w¡o.1¡i2378«S2´¨Á�,;¢)«�¡o,;¢�¨i±M¨V¡o¢)¦ 2´¨�¡o¥o.82w«;¢X4
78«�§�03¢(.1«�¨i©/¢(¢(§N,�²:9M¡¡i¢X¨V¡o¢(4�2w«�«;7Y23¨i±�§�7Y«:4M2w¡i2378«:¨l¬®©:.1¥i¡i2´§�9;0´.1¥o03±{.84;4M2w¡i23¼8¢l«;7Y23¨i¢ °�½ BD¼Y¢)«
Á�,;¢)«�¡o,;¢�«;7Y23¨i¢�§�7�¼Y¢)¥N¨�78«;03±�.�¨Q¦S.1030;¤¿¥o¢(Ñu9;¢(«:§�±�¨Q9:²M£F²/.1«:4}Âu¶�¸º¸"¨D±�2w¢(034�²/.84�©H¢)¥i¤¿78¥i£
¦�.8«:§�¢X¨*¨i23«:§�¢�¡i,;¢�¸ Å + + §)7u¢�Ç§�23¢)«u¡o¨�.1¥o¢�§).803§)9;0´.�¡i¢X4�78«º¡i,;¢�Á�,;7803¢�¨i©/¢X§�¡o¥i9;¦ .8«:4
.1¥o¢*¡o,;¢)«�.80w0Ã§)78¥o¥i9;©;¡i¢(4 ½

� «·¡o,;¢³§)03.Y¨i¨i23§(.10D¦�9;0w¡i2w£F²:.8«:4¹¬,+@¸ � ° .8©;©;¥o7Y.Y§N,ÃÂ]¡i,;¢Ç¤¿¥i¢XÑY9:¢)«:§)±·.�âM2´¨�2´¨�4M23¼�234M¢X42w«u¡i7�¨Q¢(¼8¢(¥o.808¨Q9:²M£F²/.1«:4;¨(Â�¡o,;¢)«�¢(.Y§N,{¨Q9;²;£F²:.8«:4�2´¨Ã23«:4M¢(©/¢(«:4M¢)«u¡o0w±�¦�7M4M¢)03¢(4{²u±�.�¶*¸º¸ ½
¾l,;¢�¥o¢(§�7Yª8«;2w¡i2378«�¨o§�78¥o¢(¨D2w«�¡o,;¢�¨i9;²M£B²:.1«:4:¨D.1¥o¢l¡i,;¢(«�¤¿9:¨i2w7Y«;¢(4�Á�2w¡i,Ç¨i78¦�¢�¥o¢(§)78¦�²:2w«:.1£
¡i2378«³¦�7M4M9;03¢ ½ ¾l,;¢�23«Y¡o¥i7M4M9/§�¡i2378«�71¤Ä¦�9;0w¡i2w£F²:.8«:4³¨i©H¢)¢(§N,�¥i¢X§�7Yª8«;2w¡i2378« � >;Â��A���],:.Y¨I²H¢)¢(«
¢(¨o¨Q¢(«Y¡o23.80w03±"¦�78¡i23¼×.1¡i¢X4·²�±"¡VÁI7º4M¢X¨Q23¥o¢(¨ ½ ¾l,;¢�Æ:¥N¨V¡{7Y«;¢S2´¨�¡i7�¦�23¦�¢S¡i,;¢³²/¢(,:.×¼�2w7Y¥�71¤
¡i,;¢�,u9:¦�.8«".19/4M2�¡o78¥o±6¨i±M¨V¡o¢)¦�¬¿Á�,:23§N,"4;¢(§�7Y¦�©/7u¨Q¢X¨�¡i,:¢�¨i©/¢(¢(§N,"¨i2wªY«:.10 2w«u¡o7�4M2�H¢(¥i¢(«u¡
¨Q9;²;£F²:.8«:4;¨a²H¢�¤¿78¥o¢@¥i¢X§�78ªY«;2w¡i2378«T�3��� °�½ ¾l,;¢l¨Q¢X§�7Y«:4{7Y«;¢�2´¨ ¡i7-2w¦�©;¥o7�¼8¢D¡i,;¢l¥o78²;9:¨Q¡i«:¢(¨o¨Ã¡o7
²:.1«:4M£F032w¦�2w¡i¢X4�«:782´¨Q¢ ½�Ô ,;2w03¢�¡o,;¢�234;¢(.8¨�03¢(.Y4M23«;ª�¡i7-¦�9;0w¡i2w£B²:.1«:4�¨i©/¢(¢(§N,�¥o¢(§�7Yª8«;2w¡i2378«�.1¥o¢
.�¡Q¡o¥o.Y§�¡o2w¼Y¢8Â×¡i,:¢ +@¸ � .8©;©;¥o7Y.8§N,�,:.8¨�¦S.8«u±�4M¥o.×Á�²/.8§N»M¨ ½�Å 78¥23«:¨V¡N.1«:§)¢8Â×¡o,;¢�¨i9;²M£B²:.1«:4:¨.1¥o¢l.Y¨i¨i9;¦�¢(4�¦�9;¡i9:.80w03±�23«:4M¢(©/¢(«:4M¢)«u¡�Á�,:23§N,�2´¨D.1«�9;«;¥o¢(.80w2´¨Q¡i2´§I,�±�©H71¡i,:¢(¨i23¨ ½ ¸�7Y¥i¢(7�¼8¢)¥XÂ
¡i,;¢S23«M¤¿78¥o¦S.�¡o2w7Y«�§)78«u¡o.82w«;¢X4"23«É78«;¢S¨i9;²M£B²:.1«/4"2´¨-«;71¡�4;23¨o§�¥o2w¦�23«:.�¡o2w¼Y¢�2w«Éª8¢(«;¢)¥N.10 ½�� «
.84;4M2w¡i2378«ÄÂY2w¡@2´¨I«;71¡l¢(.Y¨Q±�¡i7�4M¢(.80/Á�2w¡i,6.8¨i±u«/§N,;¥i7Y«�±�²H¢�¡VÁ@¢)¢)«6¨Q9:²M£F²/.1«:4;¨(Â8©/.1¥i¡i2´§�9;0´.1¥o0w±
2w«6§�78«u¡o2w«�9;7Y9:¨I¨i©H¢)¢(§N,�¥i¢X§�7Yª8«;2w¡i2378« ½ �¨l.�§�7Y«:¨Q¢XÑu9;¢)«:§)¢8ÂY¡i,;¢-¥o¢(§)78¦�²:2w«:.1¡i2378«Ç¨Q¡i¢(©�§).8«
²/¢S.�¼8¢)¥o±�4M2"S§)9;0w¡�¡o.8¨i» ½�� ¨i2w«;ª�¡i,:¢ � Ò ¨�¤¿7Y¥i¦S.80w2´¨Q¦#Â]Á@¢�©;¥o¢(¨i¢)«u¡-2w«·¡i,:¢�«:¢�â�¡-¨i9;²M£¨Q¢X§�¡i2378«Ç.8«Ç.10w¡i¢(¥i«:.1¡i23¼8¢�.8©;©;¥o7Y.8§N,�¡o7{©/¢(¥Q¤¿7Y¥i¦ ¦�9:0�¡o2�£B²:.1«/4Ç¨Q©H¢)¢X§N,S¥i¢X§�7Yª8«;2w¡i2378«�Á�,;2´§N,
,:.8¨ ¡i,:¢@.Y4M¼�.1«u¡o.8ª8¢D¡o7*7�¼Y¢)¥N§�7Y¦�¢�Ê7���X¡i,;¢@032w¦�2w¡o.�¡o2w7Y«:¨�¬¿¦�¢(«Y¡o2w7Y«;¢(4�.1²H7�¼8¢ ° 71¤:¡i,;¢�+@¸ �.1©;©;¥o7Y.Y§N, ½
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¾l,;¢�²/.8¨i23§�234;¢(.�²/¢(,;2w«/4"7Y9;¥�.1©;©;¥o7Y.Y§N,�23¨�¡o,;¢�¤¿78030w7�Á�23«;ª:Ø]23«:¨Q¡i¢(.Y4º78¤I§�7Y«:¨Q2´4M¢(¥i23«;ª�.8«
2w«:4;¢)©H¢)«:4M¢(«u¡³¶�¸º¸&¤¿78¥�¢(.Y§N,µ¨i9;²M£B²:.1«/4 ¬®.Y¨�2w«µ¡i,:¢ +@¸ � .1©;©:¥i7u.8§N, ° Â Á@¢�²:9;2w0´4Þ.
¦�7Y¥i¢º§)78¦�©;03¢�â¹²;9M¡69;«;2w¤¿78¥o¦ � Ò 7Y«¹¡i,;¢�¡o2w¦�¢)£>¤¿¥o¢(Ñu9;¢(«:§�±¹4M78¦S.82w« ²�± �o§�7Y9;©;032w«;ªuÀ
.1030I¡o,;¢�¶�¸º¸"¨S.8¨o¨Q7M§�2´.�¡o¢(4 Á�2�¡o, ¡o,;¢�4M2��]¢)¥o¢)«u¡S¨Q9:²M£F²/.1«:4;¨ ½ � ±È§�7Y9;©;032w«;ª�Á@¢�¦�¢(.8«.84;4M23«;ªS¬®4;2w¥o¢(§�¡i¢(4 ° 0323«;»M¨�²/¢)¡VÁI¢(¢)«�¡i,;¢�¼�.1¥o2´.1²;03¢(¨a23«�7Y¥o4M¢(¥a¡i7�§).8©M¡i9;¥o¢I¡i,;¢�4M¢(©/¢(«:4M¢(«:§�±
²/¢)¡VÁI¢(¢)«·¨i9;²M£B²:.8«:4;¨ ½  «:.1¡i9;¥N.10�Ñu9;¢(¨Q¡i2378«·23¨(Ø]Á�,:.�¡�.1¥o¢{¡o,;¢ �o.1©;©:¥i7Y©;¥i2´.�¡o¢(À�032w«:»�¨*¡o7
.84;4 	 ½8Å 78030w7�Á�23«;ª-789:¥¥i¢X.8¨i78«;23«;ª�71¤H¡i,;¢�©;¥o¢)¼�23789:¨¨i¢(§�¡i2378«ÃÂ×¡o,;¢�²H¢(¨Q¡�.1«:¨iÁ@¢)¥�23¨¡i7�03¢(.1¥o«
¡i,;¢�ª8¥N.1©;,;2´§).80Ä¨Q¡i¥o9:§�¡o9;¥i¢�¤¿¥i7Y¦ ¡o¥o.82w«:2w«;ª�4;.�¡N. ½ ¸º¢(.1«�Á�,;2303¢8ÂH2�¡�23¨�.10´¨Q7S0378ªY23§(.10Ä¡i7SÆ:¥N¨Q¡
2w¦�©H7Y¨i¢@.*À1¥o¢(.8¨i78«/.1²;03¢(Àl¨Q¡i¥o9:§�¡o9;¥i¢I2w«�78¥N4M¢)¥ ¡i7�¨Q¢(¢�2w¤;¡i,:23¨a«;¢(Á .1©;©:¥i7u.8§N,�2´¨Ä©;¥o78¦�2´¨Q23«;ª ½
� ¤¡i,;¢�.8«:¨iÁI¢(¥�23¨�±8¢X¨)Â:¡i,;¢(«#¡i,;2´¨*À8¥i¢X.8¨i78«:.8²;03¢(À�¨V¡o¥i9:§�¡i9;¥o¢�§)789;0´4#©;0´.×±³¡o,;¢{¥o7803¢�71¤¡i,:¢
2w«;2w¡i2´.10Ã¨Q¡i¥o9:§�¡i9;¥o¢�¬®©;¥o2w7Y¥@»�«;7�Á�03¢(4;ª8¢ ° 23«6.�¨V¡o¥i9/§�¡i9:¥o.80H03¢(.8¥i«:2w«;ª�©;¥o7M§�¢(4;9;¥i¢�¬®.Y¨@ÁI¢�4M2´4
Á�2�¡o,�¶�¸º¸"¨ 23«�¡o,;¢I§)03.Y¨i¨i23§(.10�¤¿9:0w0w£F²/.1«:4{§(.8¨i¢ °�½(Ô ¢�²;9:2w0´4{¨i9:§N,�À1¥o¢(.Y¨Q7Y«:.1²:0w¢XÀ@¨Q¡i¥o9:§�¡i9;¥o¢
9:¨Q23«;ª-¡o,;¢�¤¿7Y0w037�Á�2w«:ª-§)78¦�©;9M¡N.�¡o2w7Y«:.10H.1«:4�©;,�±M¨Q2´§).80:§�¥o2w¡i¢)¥o2´. ½1Ô ¢�Ál.1«u¡�.�¦�7M4M¢)0/Á�,;¢)¥o¢
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