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9.41

127.87

2

2

(A)

1er

8.29

124.20

40

40

2nd

9.23

119.22

5

5

#NH

8.73

121.84

18

18

(B)

1er

8.63

120.79

22

22

2nd

9.53

127.87

1

1
#NH

8.50

123.15

31

31

(C)

1er

8.83

124.46

14

14

#NH

8.50

123.15

31

31

(D)

1er

8.94

122.89

10

10

#NH

8.10

122.10

48

48

(E)

1er

7.02

103.48

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

69

69

#NH

� ��� � Ô Á � z � ( ,$" .@«5¥&":.6·�¨�¸2/�¸¾½� #"�'»¢<3#c#*AÆ�3�*A«+*A¦#" Á;¡ "/.$,#* .:.>¦F1"D±W³�«&*AÂ�.G.¯ª²¦W«�¥A" ,3¥�1"/.&"@¦W«�1"/.0"D¦Bc�'-"/3 �'-":.\,�ª8.&*A«&*AÂ�.�"D¦0¥5ª73�±7" Á ¡ ¢ 1" .���"/'-')"D.&3 ,21"D¥A*-"/3�¥&"G*e¦� #*eÆ43#"D')"ZâDãia � .:"/')'-"2 �"G 3¥5ª7* «+"D":.¯«f')"ZâDä"@«9./":'-'-"G �3%c�³@.F')"Yâ��~a Á Õ7³ ¦#.f'-";,3¥A"D¬6*-"@¥S.Î³8.�¹�/ ¼ � '-":.',#* .:.ZÄhgT¸ Üa  #"/.:,#.A"/3# 3ª���¥�1":.&*) #3#.
� z "(«FÔ .Dª�� He¦�.:*- #"@¦I«>«µ¥/="/.,c#*)"D¦�³ÎÓ8" .�'-"7,#* .*Ähg(¸ Üa Þ Ä  #3�,�.&"/3� 3ª���¥�1"/.A*- #3 ç Á�_ ³�¥1.Dª²¦W«5¥&"³83�¦#* Ó7"Î³@3w #"/.|Ähg(¸�� � ')" ,#* .( #" ,�.&"/3� 3ª���¥�1"/.A*- #3�Ô9":.¯«�,#')3#.1,3¥¯ª�.���" Á£¡ ":., #*)kC1"D¥A"D¦�.:"/.
 #"�â  #":. + ¦3ª\Û²³83;¤ ¹�Ähg´¸ Ü � Ähg´¸��?"(«ÃÄhg´¸�� ¼ .5ª²¦W«; 3³ ¦#.(')"/.|¬�³ ¥¯±7"/.7,­ª733¥�'-"/.� #":3;¤
,#.&":3# 3ª��¶¥�1":.&*- �3#. Á+¡ ¢<*e¦�.�,$" .@«&*eª²¦> #3?.N,�"6.@«5¥&" .@ª²¦# #3#* «%=³Ã³�. .:" ,�«&"D¥,')"3,#.A"/3# �ª���¥�1"/.&*) #3åÔ
.Dª²¬*¬6"2,3¥�1" .$1": #"D¦W«� #3 ç ¹���*e±733¥A"0p²Ô Á +²¼(Á²¡ ¢<*-')'-3#.z«µ¥µ³a«+*eª ¦�¹Ï½ ¼ ,3¥�1"/.A"D¦W«+"C33¦#";.@ª²¦3¦#"´¤�*eª²¦³83�«5ª²¬�³a«+*eÆ43#"@¬%"@¦W«¾³�.6./"6,�«�1":"1,�³ ¥Y®�P$/ (�R ¹���*e±733¥A"yp�Ô Á Ô ¼(Á ¹»¸ ¼ ¸¾³8.¾ª�=3n'e³y #*xkl1"@¥&"D¦ ./"
"D¦W«µ¥A"0')"/.Ý¸��y":.¯«2'�1"D±#="D¥&"@¬%"@¦W«9,�'-3#. ±²¥µ³�¦# #"�Æ�3�"0'�³7¬Ã³ ¥5±8"Yà;¤�1":"�¹ z � +�+ � , ,3¬ � z � Ô z7z,�,3¬ ¼ ¹���*e±733¥A"(p3Ô Á � ¼(Á3¡ "7¥A" .Dª83�ÓK¥&"D¬6"D¦W«C #":.;,#* .:. Ähg ¸ �a "(« Ähg ¸ �a Þ Ä ¥&"D¦� >'e³(.�1":'-"6.@«+*Aª²¦ #"/. ,#* ./.� #* ÙO./*-')" Á Õ7³ ¦#.�'-":.� #"/3K¤u #"D¥¯¦#*-"@¥&. .D³8.Ç¹yÕ ¼ "(«�¹ & ¼ � ³83 ./33¦#" ,3¥¯ª ,­ª7.&* «+*eª ¦³�. .:" ,�«µ³8c#')"�¦£¢s":.¯«"«µ¥¯ª73�ÓL1"/" � '�³�¬6"/*)'-'-":33¥&"7,­ª7.&.A*-c#*)'-*A«�1"y":.¯«"«µ¥/="/.B1":'eª7*A±²¦F1"/" Á£¡ " .Î³@.�¹ÏÕ ¼
¹���*A±733¥A"£p�Ô Á ç ¼ ¦#"�«5¥5ª73;Ó7"�³83 ./33¦ ,3¥�1" .$1"/ #"@¦I« Á ¡ " .Î³@.-¹ & ¼ ":.¯«�¥A" ,3¥�1"/.&"@¦W«T³�«&*AÂl £¢<33¦#"
.&* «+3�³�«&*eª²¦�ªi=3 '-":.� F1" ,�'�³�.:"D¬6"D¦W«+.-.��#*A¬%*AÆ43#"/.% #"/.�Ähg´¸ Ü "@«©Ähg(¸��E.&33±²±#="D¥&"@¦W«ÇÆ43#"w')"
,#.&":3# 3ª��¶¥�1":.&*- �3ÇÆ43#* ,3¥�1" .8="/ #"�"/.z«53�¦#"Q,3¥5ª7')*e¦#" Á

� �



��
��4
����� � ��� � � � �(��� �
	 ��� ��
DÈ�� �KÈ��yÈ � �
Õ7³ ¦#.f'»¢<3#' «+*e¬6"2.D³8. � ')"/.� #"/3;¤*¬6"/*)'-')"/33¥A"/.\,3¥¯ª ,­ª7.&* «+*eª ¦#.N.&"�«µ¥¯ª73�Ó7"@¦W«2 �³�¦#.F')"/.�¬Ã³ ¥5±7":.f £¢Ò³8. ./"6,��

«µ³�«+*Aª²¦ � ')"Q,#.&":3# 3ª��¶¥�1"/.A*- #3 ,3¥�1" .$1": #"D¦W«0"/.¯«5 #"7«�Û ,�"F±7' Û�.:*e¦#"*¹�*- #"@¦W«+*Aà�³8c#'-"�,�³ ¥C33¦Çâ�ä Ü a ,3¥5ª .��#"� #"
� ç ,�,�¬ "@«$,�³�¥G'»¢Å³8c#.&"@¦�./"b #"Q,#* . � �a ¼ ¹���*e±733¥A";p­Ô Á � � ¼´Á

8.48

111.1

34
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8.11

102.6

46
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7.98

122.1

45.00

50.00

55.00

60.00

65.00

70.00
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#NH

8.48

111.1

34
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2nd

8.11

102.6

46

1er

7.98

122.1
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174.00

176.00

178.00

180.00

182.00
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5 Í Ñ$/Æâ 8 ÑU8'D;$'LÙiÐ<'R+A'D;+ÓJÐ¤Ð�Ñ$4-5*(FÐ)4 Í Ù�;
ÓF:\:D' 8 Ð�8'.'D;71 N 4 Ò (ÆÑ$' OFÜ O 6�= +-'W;)'�: Í Ù*/ 8 ÑU8'D;)'HÙiÐ<'R+-'.; :*4-;�Ð Í�Ò Ñ�ÓgÔSÔE'.;
/*'�:?:9ÓgÛ�(*'\×ØÑ�Ó Ò ÔE'HÙPÐ¦Ð�Ñ�Ó>4©Ð�8'JÜMI 8 ÓgÑ¤Ð)4DÑW/�(�à�Ð�Ó>5*+-'LÓ&(e/*'@5 Í Ñ)/Æâ�=U+ Ì (FÐ<4A+-4-;²ÓJÐ<'.(ÆÑ 8 '.(FÐ�ÓF:\:D' 8 Ð<'LÑR+ Ì ÓJÐ C
Ð�Ñ)4A5*(FÐ)4 Í ÙWÜ

S,T�V W OFÜ OhZ @
Ó&5�+-'�Ó>( /*'%5 Í Ñ)/ /9ÓgÙ*;@+A'.:LÓ&;0/*'E+ Ì (�5*4DÛ�(*4�Ð<4DÙ�'gÜ Ë Ó�+-4 Ò Ù*'�: Í Ñ)4�
 Í ÙiÐ�Ó&+A'J5*+A'D(*'T; :?:#8' C
Ô�ÓJÐ)4-;$' +DÓ ;U8'LÛ�(*'LÙP:D' 8 Ñ)4©Ô�Ó>4DÑ)'2/�'V+>Ó 8 Ñ Í Ð�8'D4©Ù*' :D4-5�+-'gÜ Ë 'D; 8'D+�8'LÔ%'LÙiÐ<;E/*'j;¤Ð²Ñ)(9:oÐ<(ÆÑ$'
;)'�: Í Ù*/9Ó>4DÑ)'%; Í ÙPÐ3; Í (*;3+DÓ × Í Ñ²Ô%'�/*'%59ÓgÑ²Ñ$'%a²Ó>(ÆÙ*' 8XÍ (ÆÑ@+-'D;\× '.(*4-+A+-'HÐ); C�� =XÑ Í ( Ò ' 8XÍ (FÑ
+-'D;T:#8'.+-4R:D'D;	��Ü Ë '.;E5ÆÓgÑ²Ñ$'D;Äã`'LÑ�Ð<4R:�Ó&+A'D;ÄÙ Í 4©Ñ)'D;�4©Ù*/*4©ÛU(�'LÙiÐ%+>Ó 8XÍ ;)4©Ð)4 Í Ù9/�'D; 8 Ñ Í +A4DÙ*'.;D=
+-'D; Ò Ñ)4A;)'D;1:D'D+A+-'.;,/*'.; Ò +R>�:D4©Ù*'D;HÜ Ë Ój;$'�: Í Ù*/*'2+-4 Ò Ù*'%: Í Ñ$4�
 Í ÙPÐ�Ó&+-' 8 ÑU8'D;)'HÙiÐ<'2+ Ì ÓJÐ¤Ð�Ñ)4A5*( C
Ð<4 Í ÙÊ×NÓ&4�Ð<' 8 ÓgÑ\Õ%H�IKJML�Ü¼ÝW:9ÓgÛ�(*' 8 ;$'D(*/ Í C ÑU8'.;)4A/*( 1«Ó�ã`'\:J(ÆÙ����I6c'.;¤Ð@; >kÔ,5 Í +A4-;U8' 8 ÓJÑ
(ÆÙ 8 'HÐ<4�Ð�Ñ)'�:oÐ�ÓgÙ Ò +-'@/ Í ÙiÐB+>ÓG: Í (*+A'D(ÆÑR'.;¤ÐI; 8 8'�:.4R^9Û�(*',/*(Ê×ØÑ²Ó Ò Ô%'LÙiÐ Ó&(ÆÛ�(*'D+ 4-+µÓ 898 ÓgÑ C
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ÅrÚ\¼*ìwµy¶lÿ � A ¸\ÙMºK¶ ä »o»oµyÕ\êOÚ\¶yÈÌº ä ¼*ÙMì ÷ ä â.¸\¼oÔEìMÙMÕOµy¶ Á6:�ÙMØ�ÚO¼oµ$? åOç �{ÐVÈ�ÕOÔ�Ú\¶*µyÕòÔ�
O»oµyÕ\ÔEÕ\¶ �{â�"

ÁÄ¶oµKÚ\ìMµKÜbµKÕI» �Iÿ���ê\µy¶ ¸\ÙMºK¶aÐ ç ´$µA» ä 
OìMµ ä Ú årç ��¼eÖµyº ä ¸\Ùô»�Ú\ìwµ�ìMµy¶6¸\Ùwºy¶ Ô�
O»oµyÕ�Ú\¶Ë¸uÔ�Ú\¼6º�� ä é ÚOµ(¶o¸uµyºV»�¼¹µ ç
År¸uµyºV»�¼¹µ ¿�Ô�Ü 
O¼oµUê\µ`¸\Ùwºy¶

Ã(¿ÍÁÎÇ�Ï`ÐoÇËÊ �{â�"
Ã(¿ZÇËÊ �{â��

Ã(¿(ÇËÊ*ÁÎÇ�Ï`Ð¹ÇÒÑ �$��ÿ
Ã�¿ZÇËÊ
ÇÒÑ � A A

����� 
 åOç � �Í¿�ÔEÜ 
\¼oµ~ê\µ~¸\ÙMºK¶�Ùw¶o¶¹Ú\¶(ê\µ~º�� ä é Ú\µÍ¶o¸uµyºK»o¼oµ¬ÚO»�ÙwìMÙM¶eÖµU¸GÔEÚ\¼AìMµ`íî¼ ä Ø�ÜlµyÕI»(ÿ A ßeà ä ê\µ~ì äØE÷e¼ ä ¶oµ~Ñ ç ´$µ`Õ\Ô�Ü 
O¼oµUê\µ`¸\Ùwºy¶ ä »¹»�µyÕOê\Ú\¶Aµy¶�»(ê\µ~ÿ � A\ç

¢ �a¢ �	��
 ��
���£
�ÉµKÕ\ê ä ÕI»2ìÎë8ÖµK» ä ¸GµËê\µAºyÔ�Õ\ÕOµ�CrÙMÔ�ÕjÙwÕ�»o¼ ä è ¼eÖµK¶oÙMêOÚ\µyìwìMµEÈTÆ�F�ÊZÅ�8Îè��A¸\¼¹Ô�¸uÔ�¶oµAµyÕ % ��Ôeºyº ä ¶oÙwÔ�Õ\¶(Ýä ìÎë�ÚO»�Ù^è

ìMÙM¶ ä »�µKÚ\¼Zê\µjó6Öµy¼¹Ùwñ:µK¼UìMµy¶`¶¹¸GµKºK»�¼¹µy¶ ç à ä Õ\¶ ���jº ä ¶KÈWìMµy¶UêOµyÚ�CQÜlµyÙwìMìMµKÚ\¼oµK¶(¶¹Ô�ìMÚO»oÙMÔ�ÕO¶Z¶oµj»�¼¹Ô�ÚOó�µKÕI» Ýä
ìÎë�ÙMÕI»rÖµK¼oÙMµKÚ\¼~ê\µy¶·Ü ä ¼¹Ø�µy¶~ñ C Öµyµy¶���ê ä Õ\¶ å ÿÞº ä ¶yÈïÙMì Õcë�÷ äªä ÚOºyÚ\Õ\µ"¸\¼oÔ�¸uÔ�¶¹Ùw»�ÙwÔ�ÕQê ä Õ\¶¬ìMµy¶ÍÜ ä ¼¹Ø�µy¶ ç
à ä Õ\¶ � % º ä ¶KÈIìMµ�º��\Ô�Ù Cjê\Ô�Ùô»6¶oµAí ä ÙM¼¹µÒ¶oÚO¼2ìÓë Ú\ÕOÙ é Ú\µ�ê2ÖµK¸\ì ä ºKµyÜlµyÕI»6º��\ÙwÜbÙ é ÚOµ�ê\µ�ìÓë ä »�Ô�Ülµ ���VÇ�� ç öÌÕrè
ñ:ÕcÈRê ä Õ\¶(ìwµy¶ ���Íº ä ¶Z¼oµK¶¹» ä ÕI»�¶yÈGì ä ÜbµKÙMìwìMµyÚO¼oµ`¸\¼oÔE¸GÔ�¶¹Ùw»oÙMÔ�Õ µy¶�»Uê2Öµ��YÝä"ä ºKºyµy¸r»rÖµyµÀÝä Ú\ÕªÔ�Úª¸OìMÚ\¶¹ÙMµyÚO¼o¶
ä ÚO»�¼¹µy¶AµyÕOê\¼oÔ�Ùô»�¶ ç

¢ ��� � ®b¯.±ï«Ì­K«��À«Ì­y®l¯ °ª§ ³��!³9DK§U±
à ä Õ\¶¬ºyµ º ä ¶·¸\¼eÖµyºKÙM¶yÈïì ä ê2ÖµyÜ ä ¼¹º��\µ ÚO»oÙMìMÙw¶eÖµKµbµK¶¹»*ìVÖµyØ\ÝµK¼oµyÜlµyÕI»¬ê\Ù��AÖµy¼¹µyÕI»�µ"ê\µ ºyµKìMìwµb¶¹Ú\ÙwóeÙMµ ä ó�µyº

ìMµy¶ ä ÚO»o¼oµK¶b¸\¼¹ÔE»rÖµKÙMÕ\µK¶*»�µy¶�»rÖµKµy¶ ç ´$µy¶lê\Ô�Õ\Õ2ÖµKµy¶bÚO»�ÙwìMÙM¶eÖµyµK¶*¶oÔ�ÕI»bµyÕ µ��RµV»"ê\µ é Ú ä ìwÙw»rÖµ »o¼yÝµK¶ló ä ¼¹Ù ä 
\ìwµ
Á�:�ÙwØ�Ú\¼oµ ? åOç ÿEÐËµK»AºyµKì ä ÙMÜl¸\ìwÙ é Ú\µ(ÚOÕ!ìVÖµyØ�µK¼�º�� ä Õ\ØEµyÜlµyÕI»
ê\µ`¶¹»�¼ ä »rÖµKØ�ÙMµ ç
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 åOç ÿ � ö CrµyÜl¸\ìMµ!ê\µ!ê\ÙM¶¹¸ ä ¼¹Ùw»rÖµ µKÕ�»o¼oµÞìMµy¶lê\Ô�ÕOÕËÖµyµK¶"ê\µÞêËÖµy¸ ä ¼¹»b¶oÚ\¼bìMµ!¶o¸uµyºK»o¼oµÀÃ(¿ZÇËÊ
ÇÒÑ çÊ�ìMÔ�¼¹¶ é Ú\µ`ìMµU¸\¶¹µyÚ\ê\Ô�è�¼eÖµK¶oÙwê\Ú %Tå µK¶¹» 
\ÙwµyÕ ê2ÖµKñ\Õ\ÙÎÈ\ìwµUÕ�Ú\Ü ÖµK¼oÔlâ�"*µy¶�»
¸\ìMÚ\¶ ä Ü 
\ÙMØEÚ��µ ç
� A �
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Ê(Ú!ìMÙwµyÚ êcë�ÚO»�ÙwìMÙw¶oµy¼�ÆGF
ÊUÅ�8Îè8ÿjêOµ~í äGðºKÔ�Õ!Ú\Õ\Ù é Ú\µ`¶¹Ú\¼
»oÔ�Ú\¶AìMµK¶�íî¼ ä Ø�ÜlµyÕI»o¶
Ô�
O»�µKÕeÚO¶jÝä ìÎë�ÙM¶¹¶oÚ\µ`ê\µ

ÆGF
ÊUÅ�8Îè ��ÈuÕ\Ô�Ú\¶ ä óEÔ�Õ\¶ZÚr»�ÙMìwÙM¶eÖµÍÆ�F
ÊUÅ�8�ê\µ¬í äGðºyÔ�ÕÞÙw»rÖµy¼ ä »�ÙwóEµ ç à ä Õ\¶�Ú\Õª¸\¼¹µyÜlÙMµK¼
»oµyÜl¸\¶yÈRÆ�F�ÊUÅ.8
ä ÖµK»rÖµ ä ¸\¸\ìwÙ é Ú2Öµ ä Ú�C êOÔ�Õ\Õ2ÖµKµy¶�� 
\¼¹ÚO»�µK¶��VÈÒºEë�µy¶�»òÝä ê\ÙM¼¹µ é ÚOµ×¶¹µyÚ\ìwµy¶!ìMµy¶!ºyÔEÕ\Õ\µ�CrÙwÔ�Õ\¶ ä ºyºKµy¸O»rÖµyµK¶
ä ÚO»�ÔEÜ ä »oÙ é Ú\µKÜbµKÕ�» ¶¹Ô�ÕI»Þí ä Ùw»�µK¶ ç F
Õ\µ ä Õ ä ìw÷e¶¹µ×ê\Ú ¼eÖµK¶oÚ\ìô» ä »!Ô�
O»oµyÕ�Ú ¸uµy¼¹ÜbµV»!êcë Ô�
O»�µKÕ\ÙM¼ µK»Þê\µ
ó ä ìMÙMêOµy¼Aê\µy¶(ºyÔ�Õ\ÕOµ�CrÙMÔ�ÕO¶�¶¹Ú\¸\¸\ìVÖµyÜlµyÕI» ä Ùw¼oµK¶ ç ÅrÙïìMµy¶
ºyÔEÕ\Õ\µ�CrÙwÔ�Õ\¶(¶¹Ô�ÕI» ä ºKºyµK¸O»rÖµKµy¶yÈGÕ\Ô�Ú\¶�¼oµKì ä Õ ðºKÔ�Õ\¶
ÆGF
ÊUÅ�8 ä óEµyº¬ìMµ���ìMµy¶�ÕOÔ�ÚOó�µ ä Ú�C!íî¼ ä Ø�ÜbµKÕI»�¶ ç ÅrÙWºyµ~ê\µy¼¹Õ\ÙMµK¼
¶¹µ¬¸Oì ä ºKµ~êOµ~í äGðºKÔ�Õ!Ú\Õ\Ù é Ú\µ`ê ä Õ\¶
»oÔ�Ú\¶
ìMµy¶Éº ä ¶KÈT¶ ä ¸uÔ�¶oÙô»�ÙMÔEÕ¬µK¶¹»�ºKÔ�Õ\¶¹ÙMê2ÖµK¼eÖµyµ2ºyÔ�ÜlÜlµ ñ C6ÖµKµ ç ÇËµKºyÙr¸GµK¼oÜlµK»Éê\µË¼eÖµyê\Ú\Ùw¼oµ ìMµ Õ\Ô�Ü 
O¼oµËêOµËº ä ìMºyÚOìM¶
µ �GµyºK»oÚ2Öµy¶`µV»Uê\µ·¼eÖµyê\Ú\Ùw¼oµ¬ì ä Ü ÖµyÜlÔ�ÙM¼¹µ`ÚO»�ÙwìMÙM¶eÖµyµ ç ´$µK¶(íî¼ ä ØEÜbµKÕ�»o¶(ê\µÍ¸\ìMÚ\¶(µyÕ.¸\ìwÚ\¶(¸uµK»oÙw»�¶�¸GµKÚOó�µKÕI»
�µK»�¼¹µÒ»�¼ ä Ùw»rÖµy¶ ç ÇËµK»¹»�µ�ê2ÖµKÜ ä ¼oº��\µÒ¶¹µ�¼eÖµK¸$ÝµK»oµ �¹Ú\¶ é Úcë Ýä ºyµ é Ú\µÒ»�ÔEÚ\¶�ìMµK¶�íî¼ ä Ø�ÜbµKÕI»�¶�¶¹Ô�ÙMµKÕI»Ì¸\ì ä ºuÖµy¶ ç �ïÔ�ÚO»
ìMµU¸\¼¹ÔrºKµy¶o¶¹Ú\¶
µy¶¹»
¼eÖµ ä ìwÙM¶eÖµ ä óEµyº`Ú\Õ »�µy¶�»
ê\Ú����*Ýä Ú\Õ!» ä Ú�C ê\µ`ºyÔ�ÕOñ ä Õ\ºyµ`ê\µ��	� �{ã�ã�ã�
��
�� ç

¢ ��� � §U± °.­�� ¦§ ¥ §U¯ «Ì±�³��!³9DK§U±
��������� � 9�� �U0"!#!%$9W9��'&Z7�(*)O9+�
à ä Õ\¶ Ú\Õ ¸\¼¹µyÜlÙMµy¼ »oµyÜl¸\¶yÈAÕ\ÔEÚ\¶ ä óEÔ�Õ\¶!¶¹÷e¶¹»rÖµyÜ ä »�Ù é Ú\µyÜlµyÕI»ÞºyÔ�Ú\¸2ÖµQìwµy¶ íî¼ ä ØEÜbµKÕ�»o¶õìMÔ�¼¹¶ é Ú\µ

ÆGF
ÊUÅ�8Îè �`Õ\Ô�Ú\¶ é Ú\µy¶�»�ÙwÔ�Õ\Õ ä Ùô»�µK»
Õ\ÔEÚ\¶ ä óEÔ�Õ\¶AÔ�
O»oµyÕ�Ú % �Uíî¼ ä Ø�ÜlµyÕI»o¶�ê\µU» ä ÙwìMìMµK¶2»o¼yÝµy¶Aê\Ùôó�µK¼o¶oµK¶ ç

� �	� 
 åOç å � Ã�ÙM¶�»�Ô�ØE¼ ä ÜlÜbµÌ¸O¼eÖµy¶¹µyÕI» ä Õ�»�ì ä » ä ÙwìMìwµ�ê\µy¶ïíî¼ ä ØEÜbµKÕ�»o¶ÉÔ�
O»�µKÕeÚO¶ ä Ú¬êËÖµy¸ ä ¼¹»Éê\Ú·¸\¼¹ÔrºKµy¶o¶¹Ú\¶êcë ä »o»�¼¹Ù�
\Úr»�ÙMÔEÕ ç
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´ ä ñ\Ø�Ú\¼oµ årç å ÜlÔ�ÕI»�¼oµ é ÚOµ!ì ä » ä ÙwìMìwµbÜlÔ{÷�µyÕOÕ\µ µy¶¹»lê\µ!ÿeÈ å �.¸\¶¹µyÚ\êOÔTè�¼eÖµy¶oÙwê\Ú\¶j¸ ä ¼¬íî¼ ä Ø�ÜlµyÕI» ç

´$µbíî¼ ä Ø�ÜlµyÕI»·ìwµb¸OìMÚ\¶¬ìMÔ�Õ\ØÞµy¶�»·íîÔ�¼oÜ�Öµ"êOµ �À¸\¶¹µyÚ\ê\Ô�è�¼eÖµK¶oÙwê\Ú\¶ ç 8�ì2µ�CrÙM¶¹»oµ Ú\Õ�Õ\ÔEÜ 
\¼oµbÙMÜl¸GÔE¼¹» ä Õ�»
ê\µ~¸\¶¹µyÚ\ê\Ô�è�¼eÖµK¶oÙwê\Ú\¶
ÙM¶oÔEìVÖµy¶ ç ÏZÕ!»o¼ ä Ùô»�µy¼ ä êcë ä 
GÔ�¼¹êÞìwµy¶
¸\ìMÚO¶
ØE¼ ä Õ\êO¶
íî¼ ä Ø�ÜlµyÕI»�¶ é Ú\ÙW¶oµ~¸\ì ä ºyµyÕI»�ê\µ
í äGðºKÔ�ÕQÚ\Õ\Ù é Ú\µ ç à ä Õ\¶`ºyµlº ä ¶yÈ$ìMµK¶��$� ¸O¼oµyÜlÙMµK¼o¶Zíî¼ ä Ø�ÜlµyÕI»�¶`¶oÔEÕ�»¬¸\ì ä ºuÖµK¶"Á6:�ÙMØEÚ\¼oµ'? åOç A È :ÉÙMØ�Ú\¼¹µ ?
åOç ��Ð ç
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ÇËµy¼�» ä ÙwÕ\µy¶
¸GÔE¶oÙw»oÙMÔ�ÕO¶Ë»�¼¹Ô�ÚOó6ÖµyµK¶�ÙwÕ\ê\Ù é Ú\µKÕI»�êOµy¶
ºyÔ�Õ\ÕOµ�CrÙMÔ�ÕO¶
¸uÔ�¶¹¶oÙ�
OìMµy¶G?:ì ä ºKÔ�Õ\Õ\µ�CrÙMÔ�Õ!µyÕI»�¼¹µ¬ìwµ

å 
� 
�� µV»~ìMµ �Yÿ 
� 
 � íî¼ ä Ø�ÜlµyÕI» ÈcºKµyìwìMµ*µyÕI»o¼oµlìMµy¶`íî¼ ä Ø�ÜbµKÕI»�¶ �{ã µK» ���jµK»¬ìÎë�µyÕ\º�� ä � �MÕ\µKÜbµKÕI»`µyÕI»�¼¹µbìwµy¶
íî¼ ä Ø�ÜlµyÕI»�¶6âOÈ���µV» AOç F�Õ\µ�íîÔ�Ùw¶Ìê\µy¶6ºyÔEÕ\Õ\µ�CrÙwÔ�Õ\¶ ÙMê\µKÕ�»oÙwñËÖµKµy¶KÈ�Õ\Ô�Ú\¶ ìMµK¶�ó6Öµy¼oÙôñ:Ô�Õ\¶6ê ä Õ\¶6ìMµy¶6¶¹¸GµKºK»�¼¹µy¶
µV»AÕ\Ô�Ú\¶AìMµK¶Òó ä ìMÙwê\Ô�Õ\¶ ç
��� � ��� � 9 �O9��$0"! ��������	89
Ê�óEµyºZºKµy¶ÒÕ\ÔEÚOó�µ ä Ú�Clíî¼ ä ØEÜbµKÕ�»o¶yÈrÆ�F�ÊZÅ�8Ìµy¶�»Ò¼oµKì ä ÕOºuÖµ ç àZµ�Õ\Ô�ÚOóEµyìMìwµy¶ ºyÔ�ÕOÕ\µ�CrÙMÔEÕ\¶Ë¶¹Ô�ÕI»Ò¸\¼¹Ô�¸GÔ�è

¶eÖµyµy¶2µK»2ó ä ìMÙMê2Öµyµy¶ ?�Ô�Õ ä ºyºKµy¸O»oµUÿ~¸O¼oÔ�¸uÔ�¶oÙô»�ÙwÔ�Õ\¶�í ä Ùô»�µy¶6¸ ä ¼ÒÆ�F�ÊZÅ�8Îè���µK»2Ô�Õbí ä Ùw»2ÿ~ºKÔ�Õ\Õ\µ�CrÙMÔ�Õ\¶ é Ú\Ù
¶Kë ä óGÝµy¼¹µyÕI» �µV»�¼oµ`ìwµ~º��OÔ�Ù C µKÕI»�¼oµ~ìMµK¶A¸\¶oµKÚ\ê\ÔTè ¼eÖµy¶¹ÙMê\ÚO¶ �{â*µV» �YÿEÿ é Ú\ÙW¶¹Ô�ÕI»
»oÔ�Ú\¶
ê\µyÚ.C ä ºyºKµy¸O»rÖµy¶(¸ ä ¼
ìwµZ¸\¶oµKÚ\ê\ÔTè ¼eÖµK¶oÙMêOÚ �#" % ºKÔ�ÜlÜbµZ¸O¼eÖµyºuÖµyê\µKÕI»�¶*Á6:�ÙMØEÚ\¼oµ
? åOç â�Ð ç
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 åOç â ���6¼eÖµy¶¹µyÕI» ä »oÙMÔ�Õ"¶oÚ\¼2ìMµA¶o¸uµyºV»�¼oµZÃ(¿ZÇËÊ
ÇÒÑ êOÚ º ä ¶2ê\Ú"¸O¶oµyÚOê\ÔTè�¼eÖµy¶¹ÙMê\Ú ��" % é Ú\Ù ä ºKºyµy¸r»�µìMµy¶A¸\¶¹µyÚ\êOÔTè�¼eÖµy¶oÙwê\Ú\¶ �{â*µK» �{ÿ�ÿ·ºyÔ�ÜlÜbµ(º ä Õ\êOÙMê ä »o¶ ç
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´$µy¶¬»o¼oÔ�Ùw¶`¸\ìMÚ\¶~Ø�¼ ä Õ\ê\¶Uíî¼ ä Ø�ÜbµKÕI»�¶~¶oÔ�ÕI» ä ìMÔ�¼¹¶UíîÔ�¼oÜ Öµy¶`ê\µ ÿ ��È �Yÿ µK» �{ãÞ¸\¶¹µyÚ\êOÔTè�¼eÖµy¶oÙwê\Ú\¶ ç ÏZÕ

¼¹µKí ä Ùô»bíîÔ�ÕOºK»�ÙwÔ�Õ\Õ\µK¼õÆ�F�ÊZÅ�8j¶oÚ\¼õìwµy¶bÜ �µKÜbµK¶"íî¼ ä ØEÜbµKÕ�»o¶"µV»õÔ�Õ Õ\ÔE»oµªºyµKÚ�C é Ú\Ù�¶oµ.¸\ì ä ºyµKÕI»õê\µ
í äGðºKÔ�ÕQÚ\Õ\Ù é Ú\µjê ä Õ\¶~»oÔ�ÚO»oµy¶~ìMµy¶~Ü ÖµK» �OÔrê\µK¶ ç ÏZÕ ä Õ\ºy¼¹µ ä ìMÔ�¼¹¶~ìwµy¶Uíî¼ ä Ø�ÜbµKÕI»�¶���ÈïÿrÈ å È �õµK» % ¶¹Ú\¼
ì ä ¶eÖµ é Ú\µyÕOºyµ ¶oÚ\¼¬ìMµK¶Í¸uÔ�¶oÙô»�ÙMÔEÕ\¶ �#��ãOÈ å âOÈ �$� A È � % ÿ!µV»jÿ�" ç ´$µbÕ\Ô�Ü 
\¼¹µb»oÔE» ä ì6ê\µlíî¼ ä ØEÜbµKÕ�»o¶ÍµK¶¹»
Ü ä ÙMÕI»oµyÕ ä ÕI»�êOµ¬âEâ ç
Ê(¸\¼yÝµy¶AºyµV»o»oµU¸\¼oµKÜbÙÎÝµy¼oµ(¸ � ä ¶¹µ~êRë ä »¹»�¼¹Ù�
\ÚO»oÙMÔ�ÕRÈeÙwì ä ¸\¸ ä ¼ ä Ùw»ËÕ\µK»¹»�µyÜlµyÕI»�»o¼oÔ�Ùw¶ � Ô�ÕOµy¶AÔWÝÚõìMµK¶Òíî¼ ä Ø�è

ÜlµyÕI»�¶
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Ýä �Yÿ�� ç
´$µõ¸\¼oÔeºyµK¶o¶oÚO¶lêRë ä »¹»�¼¹Ù�
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\ÚO»ËµK»ËµyÕ ñ:Õ êOÚ ¸\¼oÔeºyµK¶o¶¹Ú\¶êcë ä »¹»�¼oÙ 
\ÚO»oÙMÔ�Õ ç
ÜlµyÕI»�¶ µyÕbê2Öµ 
OÚO»ËµV»ËµKÕbñ:Õbêcë�ÚO»�ÙwìMÙM¶ ä »�ÙwÔ�ÕÍêOµZÆ�F�ÊZÅ�8�¶¹Ú\¼ËìwµAíî¼ ä Ø�ÜlµyÕI»2ÿ A ßeà ä ê\µ�ìÎë�ÊZàU¿�è�ØE÷e¼ ä ¶oµ ç
´$µZÕ\ÔEÜ 
\¼oµ�ê\µ(íî¼ ä Ø�ÜlµyÕI»�¶2Ô�
O»�µKÕ�Ú\¶�µyÕ ñ:ÕõêOµZ¸\¼oÔeºyµK¶o¶¹Ú\¶�µy¶�» 
\ÙMµKÕ ÙMÕrí{Öµy¼oÙwµyÚ\¼(Á å ãIÐ ä ÚõÕOÔ�Ü 
\¼¹µ(ê\Ú
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 åOç � � ½õÖµK¶oÚ\ìô» ä »ÉÔ�
O»oµyÕ�ÚÞÝä ìÓë Ùw¶o¶¹Ú\µ2êOµ2ìÓë ÚO»oÙMìwÙM¶ ä »�ÙMÔEÕZê\µËÆGF
ÊUÅ�8$¶¹Ú\¼�ìwµ íî¼ ä Ø�ÜlµyÕI»�ÿ A ßeà ä ê\µËì ä¶oÔ�Ú\¶8è�Ú\ÕOÙw»rÖµZÑ ê\µZìÎë�ÊZàU¿�è�ØE÷e¼ ä ¶oµ ç �#��"·¸\¶oµKÚ\ê\ÔTè ¼eÖµK¶oÙMêOÚ\¶Ò¶oÔEÕ�»Ò¸\ì ä ºuÖµy¶Ò¶¹Ú\¼Òì ä ¶eÖµ é ÚOµyÕ\ºKµ ç
Ê(Úòñ:Õ ä ì¬Á6:�ÙMØ�ÚO¼oµ ? åOç ��ÐVÈ �$��"�ê\µK¶ �{â�"�¸\¶¹µyÚ\ê\Ô�è�¼eÖµK¶oÙwê\Ú\¶"¶¹Ô�ÕI» ¸\ì ä ºuÖµK¶b¶¹Ú\¼lì ä ¶eÖµ é Ú\µKÕ\ºyµ ç ´$µy¶

� Ô�Õ\µK¶�ÕOÔ�Õ ä »o»o¼oÙ�
OÚËÖµyµK¶
¶¹Ô�ÕI»
ìMµy¶�¶¹Ú\Ùwó ä ÕI»oµy¶G?:ìMµK¶ "j¸O¼oµyÜlÙMµK¼o¶�¼eÖµy¶oÙwê\Ú\¶Aê\µ`ì ä ¸O¼oÔE»rÖµyÙMÕOµ ä ÙMÕ\¶¹Ù é Ú\µ`ì ä
� Ô�Õ\µ ä ìMì ä ÕI»Aê\µ�� % �.Ýä Å �{ã � ç ÇËµK»¹»�µÍêOµy¼oÕOÙÎÝµy¼¹µ � Ô�Õ\µÍ¼¹µyÕOíîµK¼oÜlµ¬ìwµy¶
ê\µyÚ.CÀ¸O¼oÙMÕOºyÙM¸ ä ìMµK¶ 
uÔ�Ú\ºKìMµK¶�ê\Ú
íî¼ ä Ø�ÜlµyÕI»Zÿ A ßeà ä êOµ·ìÎë�ÊZàU¿�è�ØE÷e¼ ä ¶oµ ç ÇËµK¶ 
GÔEÚ\ºyìwµy¶(¶¹Ô�ÕI»ZÜlÔ�
\ÙwìMµy¶AµV»Z¼oµKÕ\ê\µKÕ�»ZìÎë�µyÕ\¼¹µyØ�Ùw¶¹»�¼¹µyÜlµyÕI»
ê\µ`ê\Ô�Õ\Õ2ÖµKµy¶�½(¾Þ¿ êOÙ��lºyÙwìMµ ç
F�Õ\µ!ÖµK»�ÚOê\µEÈ�ê ä » ä ÕI» ê\µ �#"�"��"Ýä ÖµK»rÖµ
í ä Ùw»�µ ä Ú"ì ä 
GÔ�¼ ä »�ÔEÙM¼oµ ä ñ:Õbêcë8ÖµV»�Ú\êOÙMµy¼6ì ä ¶�»�¼¹Ú\ºK»oÚ\¼oµ�µK»2ì ä êO÷eÕ ä è
ÜbÙ é ÚOµ
êOµy¶Ë¼eÖµyØ�ÙwÔ�Õ\¶6ê\Úlíî¼ ä Ø�ÜlµyÕI»Ëÿ A ßeà ä ê\µ
ì ä ¶oÔEÚ\¶�è Ú\Õ\Ùw»rÖµ(Ñòê\µ
ìÎë�ÊZàU¿Aè ØE÷e¼ ä ¶¹µEÈIµKÕ"ÙMÕI»oµy¼ ä ºK»�ÙwÔ�Õ
ä óEµyºÞê\Ù��
Öµy¼¹µyÕI»�¶lÙMÕ �OÙ�
\Ùô»�µyÚO¼o¶ ç � ä ¼¹ÜbÙ�ºKµy¶"¼eÖµyØ�ÙwÔ�Õ\¶KÈÌºyµyìwìMµõºKÔ�Üb¸O¼oÙM¶¹µ µyÕI»�¼¹µ	� "�"�µK»
����� å È ä ÖµK»rÖµ
¸ ä ¼¹»oÙMºKÚ\ìMÙÎÝµy¼oµKÜbµKÕI» ä Õ ä ìw÷e¶eÖµKµ ç ´ ä ¶¹»o¼ ä »rÖµyØ�Ùwµ ÚO»�ÙwìMÙw¶eÖµyµb¸GÔEÚ\¼*ºyµV»o»�µ ÖµV»�Ú\ê\µ µK¶¹»jìMµõÜ ä ¼ é Ú ä Ø�µ ¶eÖµyìMµKºVè
»�Ùwí
ê\µK¶ ä ºyÙwê\µy¶ ä ÜbÙwÕËÖµy¶¬¸\¼eÖµK¶oµyÕI»o¶lê ä Õ\¶*ì ä � Ô�Õ\µ êcë�ÙMÕI»rÖµy¼ �µV» ?��Uìw÷EÈ � �\µTÈ�Ê(¶¹¸cÈÌ´c÷e¶yÈÌÊ(¶¹Õ µK»bÅrµK¼ ç
´WµK¶ ä »o»o¼oÙ 
\ÚO»�ÙwÔ�Õ\¶Uí ä Ùô»�µy¶ Ýä ºyµ ÜlÔ�ÜlµyÕI»·ì8Ýä ÈW¸ ä ¼·ìwµ àZÔeºK»oµyÚ\¼ : ç � ä Ú\êOÙMÕcÈï¶oÔ�ÕI»*ºKÔ�Ül¸ ä ¼eÖµKµy¶ ä Ú�C
ä »o»o¼oÙ�
OÚO»�ÙwÔ�Õ\¶Uí ä Ùw»oµy¶~ê ä Õ\¶ÍºyµK»¹»�µòÖµK»�ÚOê\µ ¸ ä ¼·Æ�F�ÊUÅ.8aÈ ä ÙwÕ\¶oÙ é Úcë Ýä ºyµKìMìwµy¶¬í ä Ùw»�µK¶¬¸ ä ¼·ÑËµKìMì ä Õ\ê ä µK»
ä ì çMù Ñ2µyìMì ä Õ\ê ä úVûÒüEýôþMÈ)ÿTã�ãIÿ$� ç
à ä Õ\¶`ì ä ñ\Ø�Ú\¼oµ åOç "õÔ�Õ�ºKÔ�Üb¸ ä ¼oµ*ìwµy¶`µyÕ\êO¼oÔ�Ùô»�¶`ÔWÝÚQìMµy¶~Ü ÖµK» �OÔrê\µK¶U»�¼oÔEÚOó�µKÕ�»¬Ú\Õ\µ ä »¹»�¼oÙ 
\ÚO»oÙMÔ�Õ ç

´WµK¶�ÖµV»�Ô�ÙwìMµK¶jÁ
�TÐ(ÙwÕ\ê\Ù é ÚOµyÕI»`ìMµK¶~¼eÖµy¶¹ÙMê\Ú\¶`Ô$ÝÚ�ìwµy¶ ä »o»o¼oÙ 
\ÚO»�ÙwÔ�Õ\¶
í ä Ùw»oµy¶ ä Ú�ì ä 
GÔ�¼ ä »�ÔEÙM¼oµ~¸ ä ¼`ìwµ*Ü ä ¼8è
é Ú ä Ø�µ~¶o¸2ÖµKºyÙwñ é ÚOµ Áî¼eÖµKí ÖµK¼oµKÕ\ºuÖµ~ºyÔ�ÜlÜlµ�� ä ÚOê\ÙMÕ)Ð Õ\µ¬ºKÔ � �MÕOºyÙMêOµyÕI»A¸ ä ¶ ä ó�µKº¬ìÓë ä »¹»�¼¹Ù�
\ÚO»oÙMÔ�Õbí ä Ùw»oµZ¸ ä ¼
ÑËµyìwì ä Õ\ê ä µV» ä ì çôç � ä ¼2µ�COµKÜb¸OìMµEÈEìMµA¸\ÙMº ä »¹»�¼¹Ù�
\Ú2ÖµÍÝä~æ ���A¸ ä ¼6ìMµAÜ ä ¼ é Ú ä Ø�µ�¶o¸2ÖµKºyÙôñ é Ú\µ�µK¶¹» ä »o»o¼oÙ 
\Ú2Öµ
Ýä æ �{â"¸ ä ¼(ÑËµyìwì ä ÕOê äOç à ä Õ\¶�ì ä � Ô�Õ\µ¬Õ\Ô�Õ ä »o»�¼¹Ù�
\Ú2ÖµyµÍ¸ ä ¼UÆ�F�ÊZÅ�8aÈuìMµy¶ ä »o»o¼oÙ 
\ÚO»�ÙwÔ�Õ\¶Aê\µ�� ä ÚOê\ÙMÕ
µK»*ê\µ ÑËµyìwì ä Õ\ê ä Õ\µbºyÔ�ÕOºyÔ�¼¹ê\µyÕI»*¸ ä ¶yÈ�¸ ä ¼ÍºKÔ�ÕI»�¼oµTÈÉ¸uÔ�Ú\¼¬ìMµK¶ ä ÚO»o¼oµK¶·µyÕ\êO¼oÔ�Ùô»�¶yÈWìwµy¶ ä »o»�¼¹Ù�
\Úr»�ÙMÔEÕ\¶
ê\µ*Æ�F�ÊZÅ�8�ºyÔ � �MÕ\ºKÙMê\µKÕ�»�µ�C ä ºV»�µKÜbµKÕ�» ä ó�µyºÍºyµyìwìMµK¶
í ä Ùô»�µK¶
¸ ä ¼(Ñ2µyìMì ä Õ\ê ärç Ç(ë µK¶¹»Z¸uÔ�Ú\¼ é Ú\Ô�ÙÎÈ ä ñ:Õªê\µ
ÜbµKÕ\µy¼AìMµK¶�º ä ìwºyÚ\ìw¶Òê\µ`êO÷eÕ ä ÜlÙ é Ú\µTÈ\Õ\Ô�ÚO¶ ä ìMìMÔEÕ\¶ËÚO»oÙMìwÙM¶oµK¼ÒìMµK¶ ä »o»o¼oÙ 
\ÚO»�ÙwÔ�Õ\¶ í ä Ùw»oµy¶�¸ ä ¼AÑ2µyìMì ä Õ\ê ärç
à ä Õ\¶Ëìwµ�º ä ¶Ò¸\¼eÖµy¶¹µyÕI»
Æ�F�ÊZÅ�8aÈ ä óEµyº �Iÿ ��êOµy¶Òê\ÔEÕ\Õ2ÖµyµK¶ ä Ú ê2Öµy¸ ä ¼�» Èe¼eÖµ ä ìMÙw¶oµ
ìÎë ä »o»o¼oÙ�
OÚO»�ÙwÔ�Õ*ê\µ % ÿ �
ê\µy¶6¼eÖµK¶oÙwê\Ú\¶yÈI¶¹Ô�Ùw» " A � êOµy¶6ê\Ô�Õ\Õ2Öµyµy¶6ê\µ�ê2Öµy¸ ä ¼�» ç ´Ìë ä »o»o¼oÙ 
\ÚO»�ÙwÔ�ÕÍµK¶¹» ºyÔEÕOíîÔ�¼oÜlµ¬Ýä ìÎë ä »¹»�¼oÙ 
\ÚO»oÙMÔ�Õ~¸\Úrè

\ìMÙVÖµyµ`¸ ä ¼
ÑËµKìMì ä Õ\ê ä µK» ä ì ç ´ ä ¸\¼¹ÙMÕ\ºKÙM¸ ä ìwµ � Ô�ÕOµ¬Ô$ÝÚ!ìMµK¶�êOÔ�Õ\Õ2ÖµKµy¶(Ü ä Õ é Ú\µKÕI»�¼¹µyÕOíîµK¼oÜlµ·ÿ 
uÔ�Ú\ºyìwµy¶
»�¼yÝµK¶�ÜlÔ�
\ÙwìMµK¶ ç ´ ä ºyÔ�ÕOíîÔE¼oÜ ä »�ÙwÔ�Õõê\µ~ºyµy¶ 
uÔ�Ú\ºyìwµy¶ ÖµKóEÔ�ìMÚ\µ`µKÕÞíîÔ�Õ\ºV»�ÙwÔ�Õ ê\ÚÀìwÙMØ ä ÕOê ä Ú é Ú\µyìïì ä ¸\¼¹ÔTè
»rÖµyÙwÕ\µAµy¶�»ÒºyÔEÜb¸\ìwµ�C6Öµyµ ç à ä Õ\¶6ì ä ¶�»�¼oÚOºK»�ÚO¼oµ ä óEµyº�ìÎë�ÊZà �6¿ �ïÈIì ä 
GÔEÚ\ºyìwµÒíîÔ�¼oÜ ÖµyµAê\µK¶2¼eÖµy¶oÙwê\Ú\¶�"�"�è ���#"
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\Ú2Öµy¶ï¸ ä ¼ÌÆGF
ÊUÅ�8 Áî¸\¼oµKÜbÙÎÝµy¼¹µËìMÙwØ�Õ\µ ÐVÈ{¸ ä ¼ÑËµKìMì ä Õ\ê ä ÁÄêOµyÚ�CrÙÎÝµKÜbµ¬ìMÙwØ�Õ\µ{ÐÒµV»Z¸ ä ¼
ìMµ¬Ü ä ¼ é Ú ä Ø�µ~¶o¸2ÖµyºyÙôñ é Ú\µ Á »�¼oÔEÙM¶oÙÎÝµyÜlµUìMÙwØ�Õ\µ{Ð ç ´ äºKÙMÕ é Ú\ÙÎÝµyÜlµÒìMÙwØ�Õ\µÒ¼eÖµyº ä ¸\Ùw»oÚ\ìMµÒìwµy¶ ä »¹»�¼oÙ 
\ÚO»oÙMÔ�Õ\¶ ç ´$Ô�¼¹¶ é Ú\µ
ì ä ìwµK»o»o¼oµ�µK¶¹» ó�µy¼�»�µTÈeìwµ�¼eÖµK¶oÙMêOÚºKÔ�¼o¼¹µy¶o¸uÔ�Õ\ê ä ÕI»2µK¶¹» ä »o»o¼oÙ 
\Ú2Öµ�¸ ä ¼Ììwµy¶Ì»�¼¹Ô�ÙM¶ÌÜ�ÖµK» �\Ôeê\µy¶ ç ´WÔE¼o¶ é Ú\µ
ì ä ìwµK»o»o¼oµ�µK¶¹»2Ô�¼ ä ÕOØ�µEÈ¶¹µyÚ\ì�êOµyÚ�CªÜ ÖµV» �\Ôeê\µy¶(ìÎë ä »o»o¼oÙ�
OÚ\µyÕI» �uìMµ·¼¹Ô�Ú\Ø�µÍÙMÕ\ê\Ù é Ú\µÍÚ\Õ�¼eÖµy¶oÙwê\Ú ä »¹»�¼oÙ 
\Ú2Öµ¬¸ ä ¼ZÚ\ÕOµÚ\ÕOÙ é Ú\µ·Ü ÖµK» �\ÔrêOµ ç ´ ä êOµy¼oÕOÙÎÝµy¼¹µ*ìMÙwØ�Õ\µ"Á��:Ð�ÙwÕ\ê\Ù é ÚOµÍìMµK¶ZÙMÕOºyÔ��2ÖµK¼oµKÕ\ºyµK¶U¼oµyìwµKóÌÖµyµK¶`µyÕI»�¼¹µìÓë ä »¹»�¼¹Ù�
\ÚO»oÙMÔ�Õ � ä Ú\ê\ÙwÕõµK»
ìÎë ä »o»o¼oÙ 
\ÚO»�ÙwÔ�Õlê\µ~ÑËµyìwì ä Õ\ê ä µK» ä ì çwç
µK¶¹»�µKÕ·¸uÔ�¶oÙô»�ÙMÔEÕ`íîµK¼oÜ Öµyµ ç ´ ä ¶�»�¼¹Ú\ºK»oÚ\¼oµ ä óEµyº�ì ä Õ\Ô{óEÔ�
\ÙMÔeºyÙwÕ\µ6¸\¼eÖµK¶oµKÕ�»oµ�Ú\Õ\µ�
GÔ�ÚOºyìMµ Ô�ÚOóEµy¼�»�µ ç ÇËµK»¹»�µ
êO÷eÕ ä ÜbÙ é ÚOµZ¸ ä ¼�»�ÙMºKÚ\ìMÙÎÝµy¼¹µ(¼oµK¶¹»oµ¬µKÕ\ºyÔ�¼¹µ`Ü ÖµKºyÔ�Õ\Õ�Ú\µ ç
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�Y± ��] T X)� �
� @�
 F � � C�� 9YP � X ' ~ � ± XYPOUOX�F�\b\%� ��� �  �� � * POXYN���H T � �.�DX ��� H�� F?NEI����FªC * F T*T XYN � �ZT NQP?H � � N
� * � �YT F��
	�DX�	�-� ± C �M�q� F T N � §iF�N � F�H T � � � �£C * F �ZT PO\bF T N � F T NQPOH³]�PO\ ± C��� T � I��£C * F T*T X*N � ��T NEPOH ' �=C ± �DXY\�� T
I���X"�DU?X*P �M± �DX C�� � NQH�§ºPOXY\ F T NQP?H � IMN �Y± POH�N � C2� � �F ± F?X T NQXbI�� �£�Y± ��] T X)� � � @�
�' � �8��] C * NQH T ��XY§iF?]-�
UOX*F ± _MN=� � �qI
	�>�8��CQP ±M± 	��� � P �M� CGF&§ºPOX*\%� I * � H�� T F � C��DF � I�� � P?X*I��$R T P ��T � � C2� � NEH�§ºPOXY\ F T NQPOH �(� POH T
��N �Y� F?CEN � F � C�� � ��H½\���D\%� T ��\ ±�� ' ~ �¢§iF?N T I���X"��]DP ��± ��X T P ��T � � C�� � NQH�§ºP?X*\bF T NEPOH �<�*� X0C2� � X�	� � NEI �M�
§iF?]�NQCEN T � CGF ��F?CENQIJF T NQPOH P � C��
X)� 9)� T I�� �½± X*P ± P � N T NEPOH � §iF�N T � �³± F?X ��� �  �� ' ��� �  ���U����X"� � H
]-�DX T F?NQH HMP?\ � X"�£I * NEH�§ºPOX*\bF T NQPOH � R ± X*N � � � �DHª]DP?\ ±�T � � P ��� CQF�§ºPOX*\%�£I * � H��£§ºPOHM] T NQP?Hª]�N � C2��P �
� P �M�(� H���§ºPOX*\%�5UOX*F ± _MN=� � � ' ~ � ± X*POU?X�F?\;\��<H * � ��T«± F �f� H ± XYPZI � N T �JHMN�R T P ��T �$§ºPON � NQC7IMPOHMH��5I�� �
X�	� �*� C T F T�� � F T N � §iF?N � F?H T*� RW]�F?XbNQC«HMP ��� F ± �DX*\;N � C * F TYT XYN � ��T NQPOH X*F ± NQI�� I�� ± C �M� N�� � X �;± X*P T 	�DNEH�� � R
IMP?H T C�� §ºX�F?U?\���H T K�h �Z�0FeI�� CQF � P �M� � � HMN T 	� � I�� C * � � 
 �=U A X*F � � ' �=C � �YT³� P � _JF?N T F � C�� I * A
F89YP ��T ��X<I�� � NEH�§ºPOXY\ F T NQPOH �f�*�M±�± C�	��\���H T F?NQX)� � ' ~ * 	� �?POC �ZT NQP?H I�� CGF � @�
 � �YT�T �DCEC�� � � * NQC�§iF ��T � � �
��� �  �� ±�� N �Y� ��	� �?POC � ��X �DH ± F?X�F�CQC����C��0� T NQH T 	��UOX"��X£C�� � I
	� �8��CQP ±�± ��\���H T*� �F �.�DHMNEX ' �=C � ��T I�	� 9��F
± X�	� � � I * NEH T 	�DUOX)�DX&]���X T F?NQH ��T A ± � � I * NEH�§ºPOX*\bF T NQPOH � IJF?H � ]�� CQP?UONQ]�N��DC�R�C * �ZT NQCEN � F T NEPOH½I�� � F�H � � � �
I��¥IMPOHMH
	��� � R�I�� � NQ\;NQCQF?X*N T 	��RbI * _MPO\;POCEPOUON�� '=' ' �'� � NQH�§ºP?X*\bF T NEPOH � NQH�]DPOX ± POX�	��� � � P �M� §ºPOXY\�� �
I * NQHZ§ºPOX*\bF T NEPOH � ]DP?\ ± C�	�D\%�DH T F�NQX"� � I�PON=�.�DH T �� T X"�0NQH T 	�DUOX�	��� � �F�CQF�§ºPOHM] T NQP?H�]DN � C�� ' ~{F¢IMN � ] � C T 	�[I��
]-� T*T �xNQHM]�POX ± POX�F T NQP?HA� ��T C�� ± PONQI � �F�IMP?HMH��DX«F � �4IMNw¶�	��X"�DH T � � NQH�§ºP?X*\bF T NEPOH � '

� H ± F�X�F?CEC���DC2�?R�C��4\ F�X � � F?U8� ±M� N � C * 	� T�� I��4I�� CQF I A HMF?\bN=� � �4I � §ºX*F?UO\%�DH T K�h ���0F I�� CGF
� P �M� � � HMN T 	� �,I��4C * � � 
 �=U A X�F � � P?H T 	� T 	�£X�	�DF?CQN � 	� � ' ~{F³\bN � �£F �ª± PONEH T X�	�D]-�DH T � I * � H HMP � �.��F �
� A ��T ���\��½I * �j� ± X"� �*� NEPOH HMP �M� F ± ��X*\;N � I��½\ F�X � � �DX4]-� T*T � ± XYP T 	��NQH����Fª\bPONEHMIMX)�³]DP����T � T I��
T � �YT �DX�	�DUOF?C���\���H T�� H�� \�	� T _MP�I�� I���� X"�>�8��X � � CGF � ��CQCQNEHMU * � � N ± P � XYX�F?N T §iF?]�NQCQN T ��XbC * F TYT XYN � ��T NQPOH
I�� � ± X*P T 	�DNEH�� � � T I�POHM]¸C * ��T NECQN � F T NQPOH°I�� ��� �  �� ' � �JH I��¸]�F�X�F?] T 	�DXYN � �DX
CGF \bF?HMN���DX)� IMPOH T
- >�� B ��
$>�� NQHM]�POX ± POX)��C�� � F?]�NQI�� � F?\;NQH
	� � �DH T N��DX � CEPOX � I��;CGF ± XYPZI � ] T NQPOH I��;CGF ± X*P T 	�DNEH��&]DN � C���R
C2�;\bF?X�� � F?U8� �DH ��� � � ��Tq± X�	� � � '  ZN^R�IMF?H � C��&]�F � I � \ F?X�� � F?U8� ��� 
 R�C2� �xT X*F?H � F�\bNEHJF � � �x� POH T
��X�F�N � ��\ � CQF � C���\���H T �F£C * POXYNQUONEH��xI � §iF�N T � � �&C2� � X�	� � NEI �M� I � \���D\%� T A ± �&H�� � POH T�± F �[T P � ]`_�	� �
I��x\bF?HMN���DX"� � NQ\;NQCQF?NQX)�?R²F?CEPOX � C��0\bF?X � � F?U.�G�DH ��� � ± � ��T«± �DXY\�� T*T X"� � H X�	� �*� C T F T«� F T N � §iF?N � F?H T '

~ * 	� T�� I���I A HJF?\;N � � �qI � §ºX*F?UO\%�DH T Koh��Z�0F�I��¢CGF � P �M� � � HMN T 	� �µI��qC * � � 
 ��U A X�F � �qX�	��F?CEN � 	�-�
�F�IMNw¶�	��X"��H T � �[T �D\ ± 	�DX*F T�� X)� � RSF��8��]%� Tx� F?H � CQNQUOF?HMI � R7X�	� ����DC2��CGF ± X�	� � �DHM]-�&I���HMPO\ � X"� � �³\;P � �8� �
\%�DH T�� IMF?H ��� H��4CQF?X*U8�bU:F?\;\�� I * 	��]`_��DCEC���I�� T �D\ ±M� ' ~ � � � P � ]DC2� ��± XYNQHM]�N ± F?C2� ���*� � N �*� �DH T I�� �
\;P � �.�D\%�DH T�� C2�DH T�� � � N �*� U?U ��DX)�DH T I�� � \;P � �.�D\%�DH T�� P?X*IMPOH�H�	��� � �DH T X)� ± C �M� N�� � X � ]�POH�§ºPOXY\ F8�
T NQPOH � ' �=C�X"� �YT �D��HM]DP?X"�!�F�\%� T*T X"��]�� � X�	� �*� C T F T�� I��qI A HJF?\;N � � � ��H³X�F ±M± POX T F��8��];C2� � ]DF?CQ] � C � I��
\;PZI
	�DCQN � F T NQPOH�� � N�POH T I
	� 9��F"	� T 	�H��¶ �D] T�� 	� � F � CQF � P?X�F T PONQX)� '
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� ���! �"$#�RSI
	�&%8��CQP ±�± 	� ± F?X[C2�¢UOXYP �M± �¢I����0F'%�NQI �¸N � _JF?X T RB� ��Tx� H���\�	� T _�PZI��qI�� ± X�	��IMNQ] T NEPOH
I��ªI
	� ± CGF?]-�D\%�DH T�� ]`_MNQ\;N)( � � � �*� X½CGF+*JF � �eI-, _MPO\;POCQPOU?N�� I�� � 	�&( � �DHM]-�?R¢]., � �YT � HdP ��T NQC/( � N�R
± F�X � F³]DPOH�]�� ±ZT NQP?HSR � ��Tb± X*P�]`_��4I�� � CQP?UONQ]�N��DC � ( � N(P?H T §iF�N T C2� � X ± X)� � %.�0��H T X"�4C2� � \bF?NQH � I�� �
]�X*N ��T F?CECQPOU?X�F ± _�� �10 ~2, NQI
	��� ± XYNQHM]�N ± F�C��H� ��T ( � �¢I�� � � ± X*P T 	�DNQH�� � _MP?\bPOCEPOU � � � POH T HMPOH � � � C2�D\%�DH T
I�� � �YT X � ] T�� X)� � _MP?\bPOCEPOU � � � \ F?N � F �M�*� NqI�� � I�	� ± CQF?]���\���H T�� ]`_�NQ\;N)( � � � T X �� � � NQ\;NQCGF�NQX"� �1043 H
I-, F ��T X"� �aT ��X*\%� � R � N � H�� ± XYP T 	��NQH���_MPO\;POCQP?U � � � �YT I�	�!5��F�F TYT XYN)* � 	�-�?R�NQCLIMPON T �� T X"� ± P �Y� N6*MC���I-, �ZT NQCEN87
� �DX«]�� � \���D\%� � F TYT XYN)* ��T NQPOH �:9 F'%8��] � H��x]DPOXYX"�D] T NEPOH F?I
	�1( � F T ��; ± P � X ± X�	�DIMNEX"�0C�� � I�	� ± CQF?]���\���H T��
]`_MNE\bN6( � � � I-, � H�� ± XYP T 	��NQH��b_MPO\;POCQP?U � �&HMPOH
F T*T XYN)* � 	��� 0 �'��]�POHM]�� ±�T X)�DCGF T N6%.�D\%�DH T�� NQ\ ± C2��� �YT
F ±�± CQN6( � 	� � T I
	��]DX*N T[± F�X�I��qHMPO\<*MX)� � � UOXYP �M± � �&0>= F?N � NEC{H-, 	� T F?N T F ±�± CQN6( � 	�?( � , �F�I�� �[� N T�� F T NQPOH �
P � C2� P � C2� � _MPO\;POCEPOU � � �b� POH T NQI���H T N6@�	� � UOX��F?]�� �F � H��³X"�D]`_��DX*]`_�� §iF?N T � IJF?H � CQF CQN T 	�DX*F T�� X"� 0
A NQH � N�C2� � ]DX�	�DF T � � X � I�� � ���! �"$#,P?H T I
	�D]�NQI
	��I���§iF�NQX"� � H ± X*POUOX*F?\;\��:( � N � 	�DC2�D] T NQP?HMH��?R7F?CENQUOH��
� T F TYT XYN)* � ��C2� � I
	� ± CGF?]-�D\%�DH T�� ]`_MNQ\;N)( � � �<B ��� TCB � �¤I�� ��± X*P T 	�DNEH�� � HMPOH F T*T X*N6* � 	��� � I��b§iFED]�POH
F �ZT PO\bF T N6( � � 0

F2GIHKJMLNH1GOHQPRGSPRTVU�U<WGXGIH
~{F<Y =�Z Y¸F 	� T 	� � ]DF?HMH
	�-�?R � � � C � C�� �f± � ±�T NEI�� � � T C�� �f± XYP T 	��NQH�� � ]DPOH T �DHJF?H T I�� � F T*T X*N6* ��T NEPOH � B �
T X �� � ]DPO\ ± C��� T � � ]DPOCEC��D] T 	�-� � �DH \;NQCEN�� � F.( � � � ��RvIMF?H � I�� �5± � �DH T X"��K � T\[ R^]%� T �FbI�� ��T �D\ ± 	�DX*F_7
T*� X"� � F?CECGF?H T I��`]baQ� �FdcOcXaQ�¥P?H T 	� T 	� � 	�DC2�D] T NQP?HMH
	� 0 � H T P T F�C�I�� }Dh [ ]`_JF�� eQH�� � ± POC8f ± � ±�T NEIMN)( � � �
� POH T NQI���H T N6@�	��� �&0 �'� T*T �g*JF � ��I��¢IMPOHMH
	��� � I��¢I
	� ± CGF?]-�D\%�DH T�� ]`_�NQ\;N)( � � � B � � �YT ]DP?\ ± C�	� T 	��� ± F?X
K?� ± X*P T 	�DNQH�� � N �Y�*� � � Ih, � H�� � 	�DC2�D] T NQP?H §iF�N T �I�DHª}9lOl�} 0 ~ � T P T F?C � ��T IMPOHM]�I��4} [ ] ± POC8f ± � ±�T NEI�� �&0
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~ � � I
	� ± CQF?]���\���H T*� ]`_MNQ\;N)( � � �³� POH T X�	�$§ 	�DX)�DHM]�	� � F �M�*� N/*MN���H ± F?X³X�F ±�± POX T F � " ��� ( � � ± F?X
X�F ±M± POX T F � � � �E0
�<, � H½F ��T X"�;]��P T 	�?R�C2� � F?\<*MNEU �! e T 	� � IJF?H � C�� � X�	��§ 	��X"�DH�]�� � I�� � I
	� ± CGF?]-�D\%�DH T�� ]`_MNE\bN6( � � �<B � �¥POH T
X"�DH�I � * �DF � ]DP �M± I�� � F TYT X*N6* ��T NQPOH � B � �µI���CGF`Y = Z Y°NEH ��T NECQN � F *MC2� �10 ~{F *JF � ��I���IMP?HMH
	��� � B � �
F&I�POHM]�	� T 	��F �*� ��\<*MC�	��� �F ± F?X T NQX·I�� � IMP?HMH
	��� ���ZT NQCEN � 	��� �a± P � XfC��0I
	� %8��CQP ±M± �D\%�DH T I��xCQF¢\�	� T _MP�I��
� � � 0 �'� T*T � *JF � � I���I�POHMH
	�-� � F�] T�� F?CQN � 	���0]�POH T N2�DH T C�� � I
	� ± CGF?]-�D\%�DH T�� ]`_MNE\bN6( � � � B � �#"JR B � �%$%� T
B � �'&¥I��&}9� ± X*P T 	�DNEH�� � X�	��§C��X"�DH�]�	� �<± F?X(X*F ±M± POX T F � � � �E0
~ � � I�� � ��*JF � � � I��eIMP?HMH
	��� � ]�POH T N���HMH���H T }9lOk¸]`_JF � eEH�� � ± POC6f ± � ±�T NQIMN6( � � � X"� ± X�	� � ��H T F?H T }O}
cbc:K³X�	� � NQI ��� � Tb± X �� � I�� ] c cOcOc F T*T X*N)* ��T NEPOH � I�� I
	� ± CGF�]��D\%�DH T*� ]`_MNE\bN6( � � �&0 ~ � � I�� � � *JF � � �
I��£IMPOHMH
	��� �q� POH T&��T NQCQN � 	�-� � ± F?XqC2� ± XYPOUOX*F?\b\%� ± P � XqNQI��DH T N8@��DX � T F?CENQUOH��DXxCGF ]DN)*�C�� �Y� X¢C2�)(�C2� �
_MPO\;POCQPOU � � � F TYT X*N6* � 	� �10 ~ � ± XYPOUOX*F?\b\%� ��T NQCQN � � 	��U:F?C���\���H T I�� � I�POHMH
	�-� � �j� ± 	�DX*NE\���H T F?C2� �
Pb* T ��H � � � �DH \%� �Y� X�F�H T C2� � I
	� ± CGF?]-�D\%�DH T�� ]`_MNQ\;N)( � � � I-, _��$��F ± � ±�T NQI�� � I
	� � POXYIMPOHMH
	� � IJF?H � I�� �
� POC ��T NEPOH � �F } = � X�	��� 0 �'� T*T �`*JF � �&I��;IMPOHMH
	�-� � � Z F?HMIMP?\ �aPONEC � � �YT���T NQCQN � 	�-� ± P � X ± X�	��IMNQX)�;C2� �
I�	� ± CQF?]���\���H T�� ]`_MNQ\;N)( � � � I�� � X�	� � NEI �M� HMPOH4NEI��DH T N6( � � �&0

F2GOHCL�*�+ T�,.-�/1032 GOH
� � �! �"$# � �YT ]DPO\ ± P � 	� I���I�� � � F?CQUOP?X*N T _M\%� �54 C�� ± X"��\bN2�DXC( � N�U����X"� CGF½]�PO\ ± F?X�F�N � P?HeI�� CGF
� 	�1( � ��HM]��£H�POH F T*T XYN)* � 	���;F'%8�D] C�� � }9l?k ± XYP T 	��NQH�� � I��bCQF *MF � �bI��bI�POHMH
	�-� � � T C ,¬F�CQNQU?H��D\%�DH T76 C��
� �D]�POHMI ( � N � , P�]D] �M± �½I�� C , F T*T X*N)* ��T NEPOH � 	�&( � �DH T N2�DCEC�� P � I��½CQF ± X�	�DI�NQ] T NQPOH I�� I
	� ± CGF?]-�D\%�DH T��
]`_MNQ\;N)( � � �10 ~ ,¬F?CENQUOH��D\%�DH Tx� 	�&( � �DH T N2�DC'� T CQF ]�PO\ ± F?X�F�N � P?H � POH T §iF?N T�� �DH �ZT NQCEN � F?H T CGF4\�	� T _MP�I��
I f�HJF?\;N)( � ��I
	� %8��CQP ±M± 	��� ± F�X�8 �-�DIMC2�D\bF?H � T � � H � ]`_ 0 ~{F � 	�1( � ��HM]��4I���CQF ± XYP T 	��NQH��b]DN)*�C��%� �YT
]DPO\ ± F?X�	��� I�� §iFVD]DPOH � f ��T 	��\ F T N)( � � �F ]`_JF�] � H�� I�� � }9lOk ± XYP T 	��NQH�� �10 ~�F ]�PO\ ± F?X�F�N � P?H � �³§iF?N T
�DH ��T NECQN � F?H T�� H³\ F T X*NE]���I�� � ]�POX"� � NQ\;NQCQF?NQX)� �F�CGF \bF T XYNQ]-�qI��¢\ ��T F T NQPOH �YT F�HMIJF?XYI³I����0F'f�_MP?¶
� A = 9 �;: 9	� A = 4<� PONEH T A ]D]�� ±�T ��I = ��T F T NEPOH ; 0 ~2, F?CENQUOH���\���H T � T C2� � ]DP?X"��I�� � NE\bNECGF?XYN T 	� I��
� 	�1( � ��HM]�� � POH T I
	� T �DXY\bNEH�	� � �F ± F?X T NQX I�� � � ]�POX"� � I�� � NQ\;NQCGF�X*N T 	� �DH T X)� F?]�NQI�� � F?\;NQH
	� � � T I�� �
NQH�§ºPOXY\ F T NQP?H �£�*� X CGF �YT X � ] T*� X"� � �D]�POHMIJF�NQX"� 0 ~ � � � 	�&( � �DHM]-� � ± X�	� � ��H T F?H T C�� ��� ]DPOX)� � C2� ��± C �M�
	�DC�� %
	� �<� POH T<� 	��C��D] T NEPOHMH
	�-� � � T ]`_JF.( � � ± F�NQX"�5I-,¬F�CQNQU?H��D\%�DH T � �YT<± F �Y� 	����F �4� ��]DPOH�I F?CEUOPOX*N T _M\%� 0

� H��5§ºPON � CQF ± XYP T 	��NQH���CGF ± C �M� _MPO\;POCQP?U � � �$� T X*F?N T �5I��5CGF *MF � �[I��5IMPOH�H�	��� � R �Fq]�POHMIMN T NEPOHQ( � �
C�� � I�� � � X�	� � NEI �M� �$�ZN ��T �DH T RvC�� � ��]DPOH�I F?CQUOP?X*N T _M\%�xF T*T X*N)* � � �F ]`_JF ( � ��F�]DNQI��¢F?\;NQH
	�xI��qCGF&]DN)*�C��
� H I
	� ± CGF?]-�D\%�DH T ]`_�NQ\;N)( � � 0 � N�C2� � I�� � � F?]�NQI�� � F?\;NQH
	� �;� POH T NEI��DH T N)( � � � RWC�� � I
	� ± CGF?]-�D\%�DH T��
]`_MNQ\;N)( � � � I���]-� T F?]DNEI��xF?\;NQH
	� � POH T C2� � I
	� ± CGF?]-�D\%�DH T�� ]`_MNE\bN6( � � � I�� CGF ± X*P T 	�DNEH��0_MPO\;POCEPOU � � 0
� F?X�]DPOH T X)� � NZC2� � F?]DNEI�� � F?\bNEH
	� � H�� � POH T�± F ����T XYNQ] T �D\%�DH T NQI���H T N)( � � � R�C��2I
	� ± CGF?]-�D\%�DH T ]`_�NQ\;N)( � �
I��[CGF ± XYP T 	��NQH��<_MPO\;POCQP?U � � � ��T(� P �M�YT X�F?N T �F � F?%�F?C2� � X2IJF?H � CGF ± ��CQP T � �YT F T N ��T N6( � � 9º± P � X·Pb* T �DH�NQX
C�� I�	� ± CQF?]���\���H T[� ��]DPOH�IJF?NQX)��; � T ]�� TYT ��IMNE¶�	�DX)�DHM]-�I� ��T F?IMI�N T NEPOHMH
	�-� �FbCGF/%�F?C�� � X<I � X�	� � NEI � I���CGF
]DN)*�C��¢IJF�H � CGF ± �DCEP T � �YT F T N ��T N6( � � 0-3 H @MHSR � N � H X�	� � NQI � I���CQF ± X*P T 	�DNEH��¢]�N)*MC2� � � ± CGF?]-��IJF?H �0� H
K?c:K
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T X*P � I��xCGF � 	�1( � ��HM]���_MPO\;POCQPOU � �?R�P � %�NQ]�� 7 %.�DX � F�RLF � ] � H�� ± X�	�DIMNE] T NEPOH£H-,�� ��T §iF�N T � 0

� 	�&( � �DHM]-�q]�N)*MC2� � " � ~
� Z � ��R h ��R¬Kb] ��R h�} ��R¬K?�� 	�&( � �DHM]-�q_MP?\bPOCEPOU � � 3 � ~
� Z � ��R � [ [ RE}?} [ R cOl

� X�	�DI�NQ] T NQPOH l�R cOk [ RE}?} [ R cOl
��R¬� [ 7·�ZR h�� �ZR ] c��¥l�R¬c?k

���
	�� K 0 }¢# 3 �;�D\ ± C�� � I�� ��T X*PON � ]�F � X"��HM]DPOH T X�	� � CQPOX � I�� CQF ± X�	��IMNQ] T NQP?H I��bI
	� ± CGF�]��D\%�DH T*� ]`_MN 7
\;N)( � � �·± F�X·C2� � �D]DP?HMI£F?CEUOPOX*N T _M\%�fI�� � � �! �"$# 0 ~�F:%�F?C�� � Xa�ZR ] cF� ��T CGF %�F?C�� � X Z � ± P � X·C ,¬F�]DNQI��
UOC ��T F�\bN6( � � 0

~ � ± XYPOUOX*F?\b\%� � ��T I
	�&%.�DCEP ±M± 	�3��H¯CGF?H�U:F?U8���5RaC , ��T NQCEN � F T � � X ± � ��T \;P�IMN6@���XbC2�d@M]`_MN���X�I��
± F�X�F?\��� T X"� �&0 �=C ± � ��T F�NQH � N[]`_MPON � NQX � F ± X*P ± X"� *JF � � I��³IMPOHMH
	��� � R«\bP�IMN6@��DX C2� �£± 	��HJF?CEN T 	� � R·CGF
\bF T XYNQ]-��I�� � ]DPOX)� 08060 � � �! �"$# H-, F
* � � PONEH ( � �³I��³CGF � 	�1( � ��HM]�� ]DN6*MC�� ± P � X §ºPOHM] T NQP?HMH��DX 0 ~ �
X�	� �*� C T F T � ��T P * T ��H � � P �M� §ºP?X*\%�[I�� @J]`_MN2�DX T �j� T � 0


 GOH /�H
�'�5CEPOUONE]DN���CJF 	� T 	� T � �YT 	� �*� XaKb] ± X*P T 	�DNQH�� � F�fOF?H T F � \bP?NQH �W� H���_MPO\;POCQP?U � �(]`_JF?] � H��[IMF?H � CGF

*JF � �xI��xIMPOHMH
	��� �&0 ~ , 	� %?F�C � F T NQPOH I � ± X*POUOX*F?\;\�� � �0§iF?N Tf�*� X T XYPON � ]DX*N T ���X"� � 4
72CGF¢]�PO_
	�DX)�DHM]-��U 	�DH
	��X�F?C2� �DH T X)� C2� � I
	� ± CGF?]-�D\%�DH T��(± X�	�DI�N T�� � T ]�� � � Pb* � ��X % 	� �&0
7{CGF�]DPO_
	��X"��HM]�� �DH T X"�(C�� � I
	� ± CGF?]-�D\%�DH T�� Pb* T ��H �M� F'%8�D] � ���! �"$# � T ]�� � � ± X�	��IMN T*� �F ± F?X T NEX

I�� �«�YT X � ] T*� X"� � ]�X*N �YT F�CQCQP?UOX�F ± _MN)( � � �10
7�C , 	� %OPOC ��T NEPOH&I��[CGFx]DP?_�	�DX)�DHM]-�0I��5CQF ± X�	�DIMNE] T NEPOH%�DH §ºPOH�] T NEPOH I ��± P � X*]-�DH T F?U.�5I-, NQI���H T N T 	�

I�� � 	�1( � �DH�]�� 0

K?cOk
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� T�2���L�,_L - H1TVU��3, WGOP�-���/1- TEUMH��IT J�H&G
,	� L�/1- TEUMH
�0F?H � C2�½]DF � X)� ± X�	� � ��H T 	� 9  �NQU � X)� 4 K 0 Kb;jR�C2� � I�	� ± CQF?]���\���H T�� ]`_MNE\bN6( � � ��
 8 R B 
 " � T B �
� "

� �
	 � K 0 K½# � PO\ ± F?X�F?N � POH¸I�� � I
	� ± CQF?]���\���H T*� ]`_MNQ\;N)( � � � ± X�	�DI�N T�� R(N �Y�*�M� I�� CGF
]�F?CE\bP�I � CENQH��9 �[X*P � P ± _�NQC��'; � T I�� � I
	� ± CGF�]��D\%�DH T*� ]`_MNE\bN6( � � � Pb* � �DX %
	� � I�� T X*P ± POHMNEH�� � I��;IMNQH�I�� 0 9 A ; B 
 " R9 Y4; 
 8�R 9 � ; B �
� " 0 ~ �[]DP1���;]��DH T I��0]DP?X*X�	��CGF T NQPOH 9 X ;�� �YT NEHMIMN)( � 	��IJF?H � C��[]�PONQH�NEH�§ 	�DXYN�� � X·I�X*PON T I��
]`_JF ( � � UOX�F ± _MN)( � � 0
± X�	��IMN T*�·± P � X2CGF T XYP ± P?HMNQH�� � I���IMNEHMI�� � POH T·T X�F�]�	� �2± F?X2X�F ±M± P?X T F � �;I
	� ± CGF�]��D\��DH T*� ]`_MNE\bN6( � � �
Pb* � ��X % 	� � �j� ± 	�DX*NE\���H T F?C��D\��DH T'0 ~{F ]�F?CE\bP�I � CENQH��³I�� CGFe�[X*P � P ± _MNEC��?R4( � N¢F�%�F?N T C , NEI��DH T N T 	� I��
� 	�1( � ��HM]��&CQF ± C ��� 	�DC��&% 	���¢F�%��D]�]��DCQC��qI��qCGF T X*P ± POHMNEH�� � 9 h c�R¬K��K;�� �YT0��T NQCEN � 	���x]DPO\;\�� ± X*P T 	�DNEH��
± X�	��IMNQ] T X*NE]�� 0 � P?\b\��bH�P �M�q± P � %?POH � C��C%?PONQX �*� XqC�� � UOX*F ± _MN6( � � � R�C ,¬F�]D]DP?X*I���H T X�� C�� � I
	� ± CGF?]�� 7
\���H T*� ]`_MNQ\;N)( � � �[± X�	�DIMN T�� � T Pb* � ��X % 	� � � ��T \���NQCEC�� � X ± P � X B 
 "�� T B �
� " 9 X�� �Y± ��] T N8%���\���H T c�R l:K
� T c�R lO� ;$( � � ± P � X(C�� ± XYP T P?H4F?\bNEI�� 9 c�R¬�?l ; 0

� T�2���L�,_L - H1TVU L �VG!��P#" L%$7/), GIH 2 WG!/10RT>PRGIH
A @JHeI���]�PO\ ± F?X���X;C�� � X�	� �*� C T F T*� �F½]�� � � ( � N<F � X�F�N��DH T;±M� �� T X�� P * � ��X %
	� �b� N«POH F'%�F?N T&��T NECQN � 	�
� H�� ��T X � ] T�� X��5]�X*N �YT F�CQCQP?UOX�F ± _MN)( � �fI�� T XYP ± POHMNQH�� � ± P � X ± X�	��IMNQX���C�� � I�	� ± CQF?]���\���H T�� ]`_�NQ\;N)( � � � R
C�� � I
	� %���CQP ±M± � � X � POH T ��T NECQN � 	� C�� ± X*POU?X�F?\;\��½I��  & � F ± F'f&� T � F � � 9 �'
 �! �" � ;(� T ]��DC � N�I��
) NQCQCENGF?\ � P?H 0 ~*� � ]DP�POX*I�POHMH
	��� � I � @J]`_MN��DX � � Y ]." 8 � � �YTa��T NECQN � 	� �F�]�� T �$¶+� T'0 ~,� � ]�POX*X�	�DCGF T NQP?H �
�DH T X��;C�� � I
	� ± CGF�]��D\��DH T*� ]`_MNQ\;N)( � � � Pb* � �DX % 	� � � T ]�� � � ± X�	��IMN T*�0± F?X[CQF�\�	� T _MP�I�� �'
 �! �" �³� POH T
I��&c�R � ± P � X B 
 "�� T c�RE} [b± P � X 
 8 07� P � X0CGF \"	� T _MP�I�� ) NECQCQNQF?\ � POHSR�C�� � ]DPOXYX�	�DCQF T NEPOH ��� POH T I��
c�R¬�Z}-� T cZR¬kbc 0 = F�CQUOX�	��C���§iF?N T ( � � �'
 �! �"$# � � *JF � � �*� X � H�� ± XYP T 	��NQH���IMNE¶ 	�DX��DH T ��I��[CQF ± X*P T 	�DNEH��
]DN)*�C��?R ��
 �! �"$# IMP?HMH��qI��q\��DNQCEC�� � X � X�	� �*� C T F T*� ( � �qC�� � K;\�	� T _MPZI�� � *MF � 	��� �0�*� X5C�� �5��T X � ] T�� X�� �

K?c?h
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]�X*N ��T F?CECQPOU?X�F ± _�N)( � � �&0
� � T*T � \����\�� T ��HMIJF?HM]�� � �YT Pb* � �DX %
	��� ± P � X;C�� �b± X*P T 	�DNEH�� � I�� ~-f � P � f�\���I�� ± P � C�� T RWCQF � F?C 7
*MNEHMIMNEH��½I�� *7P %�NEHSR�CQF Y � HMU:F?XYP T P��ZNQH�� 06080 3 Hµ\bP�f���HMH���R5C�� � ]�P'�
�b]�N���H T*� I�� ]�POX*X�	�DCQF T NEPOH¸I�� �
X�	� �*� C T F T�� I�� ��
 �! �"$# � POH T K�c �FbhOc ��\���NQCEC�� � X �(± P � X B 
 "£F�CQPOX � ( � � ± P � X 
 8�RLC�� � X�	� �*� C T F T*�
� ,¬F?\"	�DCENQPOX��DH T 5 �M� ( � , �F&kOcOc � 0 �0F?H � ]�� � ]DF?CQ] � C � I��[]�POX*X�	�DCGF T NQP?H � R²NQC � ��T NQ\ ± POX T F?H T I��0HMP T ��X$( � �
� � � C � C�� � X�	� � NEI �M� ( � N � P?H T«± X�	�DI�N T��«� POH T�± X*N � �DH ]DPO\ ±�T � 0

�\T $3,��bGOU /�L�+VG P "�- PMGOU /)-�/�WG�PRG HRWG�� $RGOU �bG
�-� ± F?X CQF½HJF T�� X���I �¯± XYPOUOX*F?\b\�� ��
 �! �"$# 9 *JF � 	� �Y� X�C�� � _�PO\bP?CQPOUON�� � I�� � 	�1( � ��HM]�� � T I��
I
	� ± CGF�]��D\��DH T*� ]`_MNQ\;N)( � � � ;$R�C���]�X*N T ��DX��£I-, 	� %�F?C � F T NQP?H C�� ± C �M� NQ\ ± POX T F?H T � ��T C , 	�&%OP?C ��T NQPOH I��£CGF
( � F?CEN T 	�[I�� � X�	� �*� C T F T�� �DH4§ºPOHM] T NEPOH£I � I��DUOX�	�xI-, NEI��DH T N T 	�5I�� � 	�1( � ��HM]�� 0
�-�5§iFED]�POH 	�&%�NEI��DH T ��RMCGF ± X�	� � ��HM]��xI-, � H�� ± X*P T 	�DNQH��5_MPO\;POCEPOU � � �F¢lOl_7�}9cOc � ± �DXY\�� T �F ��
 �! �"$#

I�� ± X�	�DIMNEX��;C�� � I
	� ± CGF?]��D\��DH T�� ]`_MNE\bN6( � � � I�� CQF ± X*P T 	�DNQH��;]�N)*MC��;F�%��D] � H��Q@JF *MNQCEN T 	�¢I���l?l � P �
}9c?c � 0 &[H�X��D\bF?X ( � � 9  �NQU � X�� 4 K 0 k ; ( � �[C�� � X�	� �Y� C T F T��·� POH T *7POH �2T F?H T ( � , NEC fbF¢F � \;PONQH � k ]��
I-, _MPO\;POCEPOUON��aF'%��D]5CGF � 	�1( � ��HM]��0I���I
	� ± F?X T'0O3 H ± C ��� R �DH�I�� �*� P �M� I��5]�� ± P � X*]��DH T F�U���Ih, NEI��DH T N T 	��R
C�� � \�	� T _MPZI�� � *MF � 	��� �x�*� X5C�� �5�YT X � ] T*� X�� � ]DXYN �YT F?CQCEPOUOX*F ± _MN6( � � � IMPOHMH��DH T I��¢\��DNECQC�� � X � X�	� �*� C T F T*�
( � � ��
 �! �"$# 0

���
	�� K 0 k;# �0X�F ± _�N)( � � � NECQC �M�YT X�F?H T CQFQ%�F?X*NQF T NEPOH I�� � ]DP!���;]DN��DH T�� I���]�POX*X�	�DCGF T NQP?H(�DH T X��&C�� � I
	� 7± CQF?]���\���H T�� ]`_MNQ\;N)( � � �<9 A ; B 
 " R 9 Y4; 
 8 ± X�	��IMN T*� � T C�� � I
	� ± CQF?]���\���H T*� ]`_MNE\bN6( � � � Pb* � �DX % 	� � �DH
§ºPOH�] T NEPOH£I �4± P � X*]��DH T F�U��xI-, NEI��DH T N T 	�0I�� � 	�1( � ��HM]�� 0

K?c ]
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� �� � C , F?HMH
	���5}9lOlZ}OR  & � F ± F'f�� 0 � T � F � �(� 0 A 0 \bP�I
	�DCEN � �DH T RoF'%���](I�� � 	�&( � F T NEPOH � ��\ ± NQX*N6( � � � RoC�� �
]DPOH T XYN)* �ZT NQP?H � I��xUOX*P �M± � �«± � ±�T NEIMN)( � � � F � �4I
	� ± CGF�]��D\��DH T*� ]`_MNE\bN6( � � � I�� �«± X*P T POH ��
 "�� T 
 $ 0
~,� � 	�1( � F T NQPOH � ��\ ± NQX*N6( � � � X�� ± X�	� � ��H T �DH T C , F?HMN � P T X*P ± N��·\bF?UOH
	� T N6( � � � T C�� � NQH T �DX�F�] T NEPOH � 	��C���] T XYP.7
�YT F T N)( � � �10V��
 �! �" ��± X*P ± P � � � H F?CQUOP?X*N T _M\�� *JF � 	� �*� X � H��:*JF � �0I�� I�POHMH
	��� � I��xI
	� ± CGF?]��D\��DH T��
]`_MNQ\;N)( � � � I�� ± � ±ZT NQI�� � ]�F?CE] � C�	� � F � HMN8%���F � �  �" ( � N�\���DH�� �F&CGF ± X�	�DIMNE] T NEPOH£I�� I
	� ± CGF?]��D\��DH T��
]`_MNQ\;N)( � � � I�� � HMP�f:F � � B � 8 � T B � � �F ± F�X T NEX�I�� CGF ��T X � ] T�� X�� I�� CGF ± XYP T 	��NQH�� 0 ~{F
*JF � � I��
IMPOHMH
	��� � � �YT ]�POH �YT N T*� 	����I���}9kOkb] ± � ±�T NQI�� � IMPOH T C�� � F?HMUOC�� � I �³� ( � ��C�� TYT � � POH T IJF�H � C�� � � POH�� �
�YHMP?X*\bF?C�� � �(I � IMNQF?UOX�F�\b\��xI�� Z F?\ F�]`_JF?IMX*F?H 0 �-� � ]DF?CQ] � C � I��&�  �"°POH T NQX��¢� ]DPOH T X*N)* ��T NEPOH �
F � I
	� ± CQF?]���\���H T ]`_�NQ\;N)( � �\( � N � POH T��Y�M±M± P � 	��� � F?IMIMN T N8%�� � 4

72C , NQH�� � �DH�]��0I � � ( � ��C�� TYT � �*� X<C ,¬F�]DNQI��0F?\;NQH
	� ± X�	��]�	�DI��DH T
72C , NQH�� � �DH�]��0I � � ( � ��C�� TYT � �*� X<C ,¬F�]DNQI��0F?\;NQH
	� ± X�	� � �DH T
72C , NQH�� � �DH�]��0I � � ( � ��C�� TYT � �*� X<C ,¬F�]DNQI��0F?\;NQH
	� �*� N8%?F�H T
72C , NQH�� � �DH�]��0I �4T f ± �xI��x]`_JF � eEH��0CGF T 	�DX*F?C�� �*� X«C ,¬F?]�NQI��[F?\bNEH
	� ± X�	�D]�	�DI���H T
72C , NQH�� � �DH�]��0I �4T f ± �xI��x]`_JF � eEH��0CGF T 	�DX*F?C�� �*� X«C ,¬F?]�NQI��[F?\bNEH
	� ± X�	� � �DH T
7�C , NQH�� � �DHM]���I�� � CENGF?N � POH � _ f�IMXYPOU���DH��0F'%��D]5C��«UOX*P �M± � 8 
 �*� X·C��<I
	� ± CGF?]��D\��DH T ]`_�NQ\;N)( � �

B � 8
7�C , NQH�� � �DHM]���I�� � CENGF?N � POH � _ f�IMXYPOU���DH��0F'%��D]5C��«UOX*P �M± � � & �*� X·C��<I
	� ± CGF?]��D\��DH T ]`_�NQ\;N)( � �

B � 8
72C , NQH�� � �DH�]��0I�� � CENGF?N � POH � _ fZI�X*POU����H���F�%��D] C��0UOXYP �M± � 8 
 � T F'%���]�C��0UOX*P ��± � � & �Y� X<C��

I�	� ± CQF?]���\���H T ]`_�NQ\;N)( � � B � 8
� � TYT �x\�	� T _�PZI��0X��DHM]�POH T X��qK ± XYPb*MC����\�� � \bF 5�� � X � 4

72C�� � I
	� ± CGF?]��D\��DH T�� ]`_MNE\bN6( � � � H�� � POH T�± F �(T P �M� ]DF?CQ] � C�	� � F'%��D] CGF¢\ ��D\�� ± X�	�D]DN � NEPOH ± F?X
CGF&�  �" 0

72CGF<*MF � �xI�� � §ºPOH�] T NEPOH �f�ZT NQCEN � 	��� 5YP � � �*� X«CGF<( � F�CQN T 	�[I � ]�F?CE] � C 0
�-� ± C �M� ��
 �! �" � � �YT CENQ\;N T 	�2]DF?X.NEC�H��(]�POH � NEI���DX��4( � �(C�� � � POH�� � HMPOXY\ F?C��D\��DH T F?]D]�� ±�T 	��� �2± P � X
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[Signalement bibliographique ajouté par : ULP – SCD – Service des thèses électroniques]

QUASI : Quick Access to Spectral Interpretation

Marie-Aude Coutouly, Bruno Kieffer, R. Andrew Atkinson

Comptes Rendus Chimie, 2004, Vol.7, Pages 335–341

Pages 335–341 :

• La publication présentée ici dans la thèse est soumise à des droits détenus par un éditeur
commercial.

• Pour les utilisateurs ULP, il est possible de consulter cette publication sur le site de
l'éditeur : http://dx.doi.org/10.1016/j.crci.2003.11.008

• Il est également possible de consulter la thèse sous sa forme papier ou d'en faire une
demande via le service de prêt entre bibliothèques (PEB), auprès du Service Commun de
Documentation de l'ULP: peb.sciences@scd-ulp.u-strasbg.fr

http://dx.doi.org/10.1016/j.crci.2003.11.008
mailto:peb.sciences@scd-ulp.u-strasbg.fr
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