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äqö;é ! å�583<()$'E�c�E<583Nc=58$'+4()$'Eg14*ßc=&)& E<M;o,58$'3NL�E�1Z0!c�58$'3NL cZ*;9üE<581ZF;E�c=0k58$'3�c�ENM;?'?/$'ENE<02M;&
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-.$/?/M,3NEN(xp4$�5N38cwp4$/3NENcZ&)E�?wc=* 587;$'*ýo�$�o;M;()&x5�14*Ù581ZFý1Z0 5N7;$/E<$�14*;$�Ït&ucwG4$/3�E<583Nc=58$'+4(D$/E/\Ù�d143
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fulltd(v) = v; all(fulltd(v))
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Æ ÖiT

587,$%0ÞcZ()&DM;3<$R1Z0	587,$%l.7;14&D$UES583Nc=58$'+ZG4\C�t*;E<58cZ*H5N(uc=5N()*;+�`Eabal�ØV4V��r(D*g5N7;$~cZob1qp4$U9,$'�d*,(D58(D14*el.(D587
óPåHå ! å�cZ*;9ÝóPå@å ! ë�l.()&)&	3N$'ENM;&x5%()*�&D$'0k5SÏè581|Ït3<(D+Z7H5RcZ*,9�3N(D+47i5<Ïè5N1=Ïè&D$A0k5.p4$/3<EN()1Z*;E%1Z0>581ZFPÏt9;1�l.*
02M;&D&xÏ½583Ncwp4$/3NENcZ&)E'\!Qþ14*;$�Ït&ucwG4$/3UE<5N38c=5N$/+ZG�9,1@$/E:*,1Z5:*;$'$/9¤581�5jcZ�Z$�()*i581�?/14*;E<()9;$'38c=5N()14*�587;$
?/1Z*H58$�}@5~ob$'?wcZM,EN$�cZ&)&	()L�L�$/9,(uc|58$:ENM,o,58$'3NL�ERl.()&D&�7dcwp4$�587;$�E8cZL�$�?/1Z*H58$�}@5w\R�è5%()E 5N7;$.²<1Zo
1Z0v587;$:3<$/?'M;3NE<(Dp4$:5N38cwp4$/3NENcZ&	E<5N38c=5N$/+4(D$/E6581yM;Fb9dc=5N$~587;$:?'14*H5N$A}@5%cZ*,9�FdcZE<E (x5^5N1�1Z*;$AÏè&ucwG4$/3
583Nc�p4$'3NE8c=&)E/\>��$!9;$A�d*;$�c�5mG@Fb$!ESGP*,14*HG@LÇ02143.cy1Z*;$AÏè&ucwG4$/36583Nc�p4$'3NENcZ&rl.(D587,14M,5 cy?'14*i58$A}@5w\

ì��4ú;é�h 	 ûºó��«ê;äZëPóPåHå¨ìKæ¥y,ó4ì,óßì¤��¡�ó£¢}¡ßìÞ¢}¡ $ ó��4õ;éà¦8óJætì�©
]^7;(DEU5tG@F�$�3N$'F;3N$'EN$'*H5NE�c�+Z$/*;$'3N(D?�02M;*,?'58(D14*�587;c=5U5jcZ�Z$'E!c=*ÑcZ?'?/M;L�M;&)c=5N143UcZ*;9¤cg58$/3<L 1=0
cZ*iG�5tG@Fb$UcZ*;9g3N$'5NM;3N*;E6c�*;$Al�cZ?'?/M;L�M;&)c=5N143�cZ*,9g58$'3NL M;Fb14*gENM;?'?/$/E<Ew\aQ%&D&X5N7;$%1Z*;$AÏè&ucwG4$/3
?/1ZL�o;()*dc|58143<ER5jcZ�Z$yc�E<5N38c=5N$/+ZG�1Z0a587;(DE%5mG@Fb$ycZ*;9¤3<$'58M,3N*Ñc�ES583Nc=58$'+ZG�1Z0a5N7;$�E8cZL�$�5mG@Fb$=\
]^7;$AG�cZ3<$�9,$'�d*;$'9�l.(D5N7�587;$�7,$/&DF�1Z0�5N7;$�íHê;äHåZç;å�02M;*;?'5N()14*î�ËT4°@WXÉHT,��l.7;(D?�7�l�143N�HERLe143<$
143^&)$'ENE.(D*�587;$:E8c=Le$Ul6cwG�c=E.&)(DE<560214&D9;()*,+;\

gfoldl � f (C t1 t2 . . . tn) = f(C) � t1 � t2 · · · � tn

]^7;$gM;*dc=3<GÑ14Fb$/3Nc=58143
f
()E�cZF;F;&D()$/9¤581�587,$g?/1Z*;E<583<M;?'5N143

C
W�587;$'*�587;$e3N$/E<M;&D5�(DE�Fdc=ENEN$'9

581�5N7;$:o;(D*dcZ3SG�1ZFb$/38c|58143
�
l.(D5N7�587;$U�d3NES5 ENM;oP58$/3<L�W;14o,58cZ()*,()*;+�c�3N$'ENM;&x5^l.7;(D?�7�(DE.cZ+4cZ()*

FdcZE<EN$'9Ù581�587,$�o,()*dcZ3SGÑ14Fb$'38c=5N143�cZ&)1Z*;+�l.(D587�587;$gE<$/?'14*;9ÙENM;o,5N$/3NL�WCcZ*;9ÿE<1�14*r\�]^7@M;E
óPåHå ! åy()E^9;$'�;*;$/9�cZE^0214&D&)1�l.E'WdcZ*,9�l.()&D&�ob$!$�}PF;&ucZ(D*;$/9�ob$/&D1ql:\
ö;é��Hì��iú;édcPóPåHå ! å«ó¨ì¤�ecPó,åHå ! å ã øHö�c,óPåHå ! åè�Z� $ ó��4õ;éà¦NóÛætì�© ç
óPåHå ! å �Z��h 	 û¬ó£¢}¡�h 	 û¬ó
óPåHå ! åºð¨ó¨ì¤�¨øHö�cPóPå@å ! å ¦Sí@ê;äHå=ç;åü�Q�«ì�©

��¬;é4ëPé¥��çQ�ecPóPåHå ! å ¦Së,éZìiøPë4öò¦NóÛæ�ç]©�©
� ¦fcPóPåHå ! åí�]©ýì¤�ecPó,åHå ! å ¦Sç;ä ¦NóJæmç�©ü«X¢\�

¦Nó��Zæmì�:©í«X¢«ð¨ó¨ì
ëPéZìiø,ë4ö ¦Nó��Zæ�ç«ì�:©Z©



Æ Ö4Ê

�è0K587;(DE!&D1@14�HE�c�l602M;&)&xGÝ?'14L�F;&)(D?wc=5N$/9rW�(x5!()E~587,$gcZMP}P(D&)()cZ3SG�9dc=58c�5tG@F�$gcPóPåHå ! å�587;c=5�()E~581
ob$�o;&)cZL�$/9r\��è58E�E<14&)$eF;M;3NFb1ZEN$�(DE�581�LecZ�Z$e5N7;$g5tGPFb$�E<G@ES58$/L�7dc=F;FHGZ\�%5N7;$/3Sl.()EN$=W>587;$
9;$A�d*;(D5N()14*�1Z0>ó,åHå ! å�?/1ZM;&)9�ob$:EN()L�F;&D(x�d$'9�c=E^0214&)&D1�l.E/\

óPåHå ! åºð¨óZì��«íHêdäHå=ç;åü�Q�
��¬;é4ëPé¥��çQ�«ëPéZìiøPëiö ¦Nó�ìJæmç]©

�Q�«ì¤�«ç;ä®¦NóÛæmç]©ü«X¢ß�
¦Nó��Zætì�:©í«X¢�ð¨ó¨ì
ëPé4ìiøPë4öò¦Nó��ZæSç�ì�:©

B�cZE<EN$/9�cZ&)14*,+65N7;$>0214&)9~cZ3N$ac=*!cZ?/?'M;L�M;&uc|58143rcZ*;9!c^F;cZ3<5N(ucZ&D&áG%cZF;F,&)()$'9U5N$/3NL�Wq$'*;?wc=F;ENM;&)c=58$'9
()* $ ó��4õ;éd\�Q®�;ä|ì�¬�ïwöPíÑp=cZ&)M,$g(D*;9;()?/c=58$'E�c�0ÞcZ(D&DM;3N$�(D*�587;$gF;3<$'p@()14M,E�?'14L�F;M,5jc|58()1Z*�cZ*;9
587HM;E6E<7;14M;&D9�ob$UF;3<14FdcZ+4c=58$'9v�2587,()E�()E�7;()9;9,$/*�oHGeM;EN(D*;+�5N7;$UL�14*;cZ9g()*;ES5jcZ*;?'$U1=0 $ ó��4õ;éZ�A\
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cZF;F,&)()$'9�581:587;$ ?j7dcZ*,+4$/9�58$/3<L cZ*,9e()Ea3<$'58M,3N*;$'9�cZ&D14*;+~l.(D5N7y587;$ *;$AlßcZ?/?'M;L�M;&)c=58143'\�]^7;$
()*,(D58(DcZ&Hp|cZ&)M;$K021Z3�587,$60214&D9�()E>1Zo,5jcZ(D*;$/9�023N14L¬587;$6M;*dcZ3SG�14Fb$'38c=5N143J�!l.7;(D?�7�W4l.7;$/*�cZF;F;&D()$'9
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¢}¡à¦Sê;ä=ëPó,åHåßí�æ�í ¢}¡£Öâí]©
¢}¡¨õ ¢}¡Öýõ

`R*,9;$/3<E<5jc=*;9;()*,+�5N7;$yc=ob1qp4$�5mG@Fb$�EN(D+4*dc=5NM;3N$�()E%9;(x{e?'M;&x5w\~]^7;$��d3NES5:&D()*;$�(DE%5N7;$�5tG@Fb$�02143
587,$�o,()*dcZ3SG�14Fb$'38c=5N143péX587;$�E<$/?/1Z*;9Ý&D()*,$!(DE.587;$�M;*dc=3<G�14Fb$'38c=5N143/\^�è5%()E *;1=5%ENM,3NF;3<()EN(D*;+�581
EN$'$�587;c=5�ob1Z587ÿ14Fb$/3Nc=581Z3NE�7dc�p4$�Fb14&xGPL�143<F;7;(D?�5tG@Fb$/E�ob$/?/cZM;E<$�5N7;$'Gÿc=3N$�cZF;F;&D()$'9�5N1ÝcZ&)&



Æ ÖZÉ
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58$'3NL�cZ*;9�587,$gcZ?/?'M;L�M;&uc|58143'W�cZ*;9�5N7;$/*�FdcZE<EN$/E�587;$e3<$/E<M;&D5!581�587;$�02M,*;?'5N()14*�+4$'*;$/3Nc=58$'9
023N1ZL�587;$:F;3<$'p@()1ZM;E^58$/3<L�\

ö;é��Hì��iú;édcPóPåHå ! ëºó¨ì¤�ecPó,åHå ! ë ã øHö�c,óPåHå ! ë �Z��ó£¢}¡ $ ó��4õdéà¦NóJætìÙ© ç
óPåHå ! ë��Z��h 	 û¬ó£¢}¡�h 	 û¬ó
óPåHå ! ëàð¨ó¨ì¤�¨øHö�cPóPå@å ! ëè¦Sí@ê;äHå=ç;åü�Q�«ì�©¨ó

��¬;é4ëPé¥��çQ�ecPóPåHå ! ë ¦ � ó£¢}¡«ëPéZìiøPëiö ¦NóÛæmç]©Z©
� ¦fcPóPåHå ! ë´í]©ýì¤�

cPóPåHå ! ë ¦ � ó£¢}¡«ç;ä®¦Nó��Zætì�:©í«X¢�ð¨ó¨ì
¦Nó����Zæmç]©í«X¢âí´ó��
ëPé4ìiøPë4öò¦Nó�����æmç�ì�?©Z©

]^7;$�1Z587;$'3�5tlK1¤14*,$AÏt&)c�G4$'3�E<5N38c=5N$/+4(D$/Eeä|ö;é ! åÑcZ*,9üäqödé ! ëÙc=3N$�E<&)(D+47H5N&xG�L�143<$�()*ip414&DpZ$/9rW
o;M,5 ?/cZ*�ob$:9;$'�d*,$/9�E<()L�()&DcZ3<&xGZ\

® 1ql:Wb581g9;$A�d*;$�587,$�3N$/?'M;3NE<(Dp4$�5838cwp4$/3<E8cZ&
fulltd

Wbl�$�ES58()&D&�*;$'$/9¤ceEN$'z@M,$/*H5N(ucZ&�?'14LeFb1|Ï
EN(x58(D14*�?/14L�o,()*dc=5N143/W@l.7;(D?�7�?wc=*�ob$:9;$A�d*;$'9�cZE^021Z&)&D1ql.E'\

Öiä�÷@úXäPðZé �Z��h 	 ûºó£¢}¡�h 	 û¬ó£¢}¡�h 	 ûºóÖiä�÷@úXäPðZéôðcØ¨ð�ÿ�ó¨ì¤�«ç;ä®¦Nó��Zætì�:©í«X¢�ðcØ×ó¨ì
ð�ÿ�ó���ì�
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�ß(D5N7�óPåHå ! å�c=*;9�ÖHä�÷@úXä@ð4é;WPlK$RcZ3N$ 3<$wcZ9,G�581!9;$'�d*,$R587,$ 5N14FPÏt9,1ql.*�02M;&D&xÏ½583Ncwp4$/3NENcZ&dES5838c|5<Ï
$/+=G4\

��7��L7�� � §v��ª¨�X�q§��@���X¥ � �8� � ���Zö��P�p;q���C;

ÐK$A02143N$ lK$UF,3N$/E<$/*i56587;$%9,$'�d*;(x58(D14*g1=0	5N7;$R581ZFPÏt9;1�l.*g02M,&)&xÏ½5N38cwp4$/3<E8cZ&�WH&D$'5KM,EK�;3NE<56$�},cZL�()*;$
cZ&D&Z5N7;$�?'1qp4$'38cZ+Z$/E�lK$�L�$/*i58()1Z*;$/9rWq*dc=Le$'&DGZWq02M,&)&½WwENF;(D*;$ZW|E<581ZFrWZc=*;9!14*;?/$=\��è0P5N7;$�7,143N(Dµ/14*i5jcZ&
9;(D3N$/?A58(D14*�(DE^()+4*,143N$'9rWdcZ&D&�587;$~0214M;36p=c=3N(uc|58()1Z*;E6?/cZ*�ob$!E<M;LeLecZ3<()µ'$/9�c=E^0214&)&D1�l.E/\ �

fulltd(v) = v; all(fulltd(v))

spinetd(v) = v; one(spinetd(v))

stoptd(v) = v + all(stoptd(v))

oncetd(v) = v + one(oncetd(v))

]^7;$�?j7;14(D?/$y?/1ZL�o;()*dc|58143
+
5jc=�Z$/E:5tlK1�E<583Nc=58$'+4()$'E/WvcZ*;9¤583<()$/EU587;$��d3NES5�1Z*;$Z\gU*;&xG�(D0�(x5

0ÞcZ(D&)E'W�587;$eE<$/?/1Z*;9Ù1Z*;$e()E�cZF;F;&D()$'9r\�OP(D*;?'$�587;$�p@()EN(x58E!3N$A58M;3<* $ ó��4õ;é�p=cZ&DM;$/E'W�587;$e?�7,14()?'$
?/1ZL�o;()*dc|58143K?wcZ*�ob$:9;$'�;*;$/9�()*�¼RcZEN�Z$'&)&�cZE^021Z&)&D1�l.E/\
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mother(s) = s · f(mother(s))

]^7;$K?/14L�o;(D*dc=5N143
f
(DE�cR14*;$�Ït&ucwG4$/3vE<583Nc=58$'+ZG4W=l.7;()?j7�?/cZ*�ob$K$/(x587;$'3�äqö;é ! å,WPäqödé ! ëXW@óPåHå ! åPW

143vóPå@å ! ëX\�]^7;$�?'14L�o;()*;c=58143 · ()Er5jcZ�=$/*!023<14L Öiäq÷@úXä@ðZédW6Ö�¬XäPï�Ö4é;W6Öiä�÷@úXäPðZé��vcZ*,9�Ö,¬XäPï�ÖZé��
l.7;$'3N$yÖHä�÷@úXä@ð4é���cZ*;9\Ö�¬Xä,ï�ÖZé���cZ3<$�587;$�5d()F;Fb$'9�p4$'3NEN(D14*;E'W�l.(D5N7�587;$�5ml�1�Fdc=38cZL�$'5N$/3<E
E<lKcZF;Fb$/9�\�§

Öiä�÷@úXäPðZé���ðcØßð�ÿ��£Öiäq÷@úXä@ðZéôð�ÿ¬ðcØ
Ö�¬XäPï�Ö4é���ðcØ¨ð�ÿ¥�£Ö�¬XäPï�Ö4é¬ð�ÿ¬ðcØ

sacZ?j7�?'14L�o;(D*dc=58(D1Z*�1Z0bF;cZ38cZL�$'5N$/3<ECM;*,()zHM;$'&DG�9;$A58$/3<Le(D*;$'E>587,$^ob$/7dcwp@()143>1=0b5N7;$6583Nc�p4$'3NE8c=&½\
��(D+4M;3N$6ÕP\ÌVU&)(DE<58E�cZ&)&@Fb14ENE<()o;&D$6?'14L�o;()*;c=58(D1Z*;E/\��ß(D5N7�5N7;$^L�1Z5N7;$/3�1Z0�cZ&D&@5N38cwp4$/3<E8cZ&DE/W45N38cwp4$/3SÏ

©g+ ¾¬]¶?¸,¼À·R/}» �?¾Å·�¾g1�±�¾r·�´0/,¾"-î¸}ÄC²º±,½J´;/,¾�*#�[o �bÇt¸,±�¹ ´Y²³¶�±�[�¿,¸�´]´0/,¾V´NÂdÃ�¾ÅÄ8Â�ÄN´Y¾"-hÃ,µY¾"�?¾r±�´8¾%·�¸}ÄXÇtµ8¶�-·�¶�²³±,½+Ä8¶�[,·�¸,¾J´Y¶�´;/�¾ÛµY»?±#X
=Ü�bÃ�¶�¼³Â\-õ¶?µYÃ#/,²ÀÄ;-ÆÊ



Æ Öi°

� "-�Ù� � "�j ) <?" �8� " & � �,�Öiä�÷@úXäPðZé Ö�¬XäPï�Ö4é Öiäq÷@úXä@ðZé�� Ö�¬XäPïZÖZé��
óPåHå ! å puÖEaba Ø ÉgÇfÐ puÖEaqa Ø ÉgÇ�Ð 2i�Nq:� � � "�� ! ( $ k��äqö;é ! å Ø Ð�ÊÍÌ#Ñ ÇfÌ�Ï.Ñ Ø Ð�ÊÍÌ#Ñ ÇfÌ�Ï.Ñ
óPåHå ! ë puÖEaba Ø ÉgÇfÐ puÖEaqa Ø ÉgÇ�Ð ! ( $ k�� � � "�� 2i�Nq:�äqö;é ! ë Ø Ð�ÊÍÌ#Ñ ÇfÌ�Ï.Ñ Ø Ð�ÊÍÌ#Ñ ÇfÌ�Ï.Ñ

��(D+4M;3N$:ÕP\ÌV,_�IK7;(D&)9;3<$/*�1Z0v587;$�n�1Z5N7;$/3.1Z0�]v38cwp4$/3NENcZ&)E

E8c=&)E!1Z069,(D��$/3N$'*H5�?'1qp4$'38cZ+Z$ZW�p4$'3<58(D?wcZ&�W�cZ*;9�7;143<()µ'14*H58cZ&C9;(D3N$'?'58(D14*;E!cZ3N$U²<M,E<5�c�Lec=5<58$/3:1=0
FdcZ3S58()cZ&;cZF;F,&)()?/c=58(x14*;E>1Z0b�,}P$/9eFdc=38cZL�$'5N$/3NE'\>]^7,$RcZ?A58MdcZ&;9;$'�;*;(D5N()14*�1Z0sr>ÇVÉut#Ñ�Ù�(D*�¼%c=EN�Z$/&D&
5jc=�Z$/E (D*H5N1y?/1Z*;EN(D9;$/3Nc=58(D14*�587,$:?/14*i58$A}@5/\

÷bä|ì�¬;éiëò�Z�í¦h 	 û¬ó£¢}¡�h 	 û¬ó£¢}¡�h 	 ûºóX©Q¢}¡
¦h 	 û¬ó£¢}¡�h 	 û¬óX©¥¢}¡
h���� ÖQ¢}¡
h�� 	 ûÞÖ¨ó£¢}¡
h�� 	 ûÞÖ¨ó

÷bä|ì�¬;éië�í�êßøàð¥Ö¨ó¨ì¤�à¦�ðQÖ
¿Sí�¿
ê§¦è÷bä|ìZ¬;é4ë´í�êßøàðâ¦tøÞÖ×ì�©�©

©üó¨ì
]^7;$K?/14*i58$�}P5�Ö ()E�M,Fb9dc=58$'9�oiG!587,$K?/14*i58$�}P5>M;Fb9dc|58$/3vø�cZ*,9�FdcZE<EN$'9�5N1%14*;$AÏè&ucwG4$/3vE<583Nc=58$'+ZG
?/1ZL�o;()*dc|58143�êX\Ñ]^7,$g÷bä|ì�¬;éië�02M;*;?A58(D14*Ù(DE�M,EN$/9Ù581�9;$'�d*,$�(D*;E<5jc=*;?/$'E�1Z0�ì@ëPó4ò,é4ëdðZé�oHG
�,}P()*,+y5N7;$:FdcZ38c=Le$A58$'3NE.í�cZ*;9�ê�cZE.EN7,1ql.*�()*�587;$:*;$�}P5 ENM;o;E<$/?A58()1Z*r\

��7��L7�� � �X¡C��Û��/�Ý�b¢��  ��¢��q¡�¢rÛ>�;�q¡Þ��¢

U*;$¤()E<ENM;$ÝlK143S587«Le$'*H5N()14*;(D*;+ÿ()E�587dc|5�cÙp@(DEN(D5�$/(x587;$'3�0ÞcZ(D&)E�1Z3�E<M;?/?'$/$/9;E�14*�c *,1@9;$Z\
IK14*i58(D*@Mdc=5N()14*Ñ9;$'F�$'*;9;E�14*�587,$g3N$'?/M,3NEN(xp4$g5N38cwp4$/3NENcZ&�E<583Nc=58$'+ZG4\��t*�5N7;$g?/cZEN$g1=0^+4$/*;$'3N(D?



Æ Ö4V

583Nc�p4$'3NE8c=&)E/W|EN(D*;?/$C587;$a+4$/*,$/3N(D?CpP(DEN(x58E�cZ3N$a?'14*Hp4$'3<58$'9�023N14L�ENFb$'?/(x�d?�p@(DEN(x58E/W�587;$'3N$�()E	()*~0ÞcZ?A5�c
587,()3N9!?wcZE<$Z\�]^7dc=5�(DE/W=*;1Z*;$�1Z0,587;$�p@()E<(D5NEv()E�cZF,F;&)(D?wcZo,&)$>581 587;$�*,1@9;$Z\>¼RcZ*;9;&D()*,+ ENM;?j7�?wc=EN$/E
3N$'zHM;()3<$/E>9;()E<?/3N$A58(D14*�023N1ZL¬587;$69,$/EN(D+4*;$'3NE/\��t*y- $'?/&)(Do�(D5�()E�7dc=*;9;&)$'9�9;(x��$'3N$'*H58&xG�9,$/Fb$/*,9;()*,+
14*�5N7;$K?/1qp4$'38cZ+Z$61Z0;587;$�5838cwp4$/3<E8cZ&�\��t*ycR02M,&)&H143�E<F;()*;$�Ïè5N38cwp4$/3NENcZ&½W=ENM;?j7y?/cZEN$'Eac=3N$K3N$'+icZ3<9;$/9
cZE�ENM;?'?/$'ENE<02M;&,pP(DEN(x58Ev587dc=5�9;1U*;1Z5>?j7dcZ*,+4$K587,$K58$'3NLô*;1Z3�587;$6cZ?/?'M;L�M;&uc|58143'\v]^7;$638c=5N()14*dc=&D$
ob$/7,()*;9�5N7;()E.(DE^587dc|5 M;EN$'3NE l.3N(x58$:ENFb$'?/(x�d?!p@()E<(D5NE cZ*;9�c=F;F;&DGg587;$'LÍ$'p4$'3<GHl.7;$/3N$�5N7;$'G�cZ3<$
cZF;F,&)()?/cZo;&D$Z\��è0�587,$'GglKcZ*H56581�E<581ZF�c�5N38c�p4$'3NENcZ&½W@587;$AG�EN7;1ZM;&)9�$�}PF;&)(D?/(D5N&xG�EN(D+4*dcZ&�c�0Þc=()&DM;3N$=\
`R*,9;$/3�587,()E�cZE<ENM;L�F,5N()14*rW�M;EN$'3NEyc=3N$�cZo;&D$e581�Fb$'3<02143<L�5838cwp4$/3<E8cZ&DE�$Ap4$/* (x0^5N7;$'G�9;1�*;1Z5
7dcwp4$~?/14L�F;&D$'58$%�H*;1ql.&D$/9;+Z$~1Z0�587;$%l.7;14&)$%5N3N$'$Z\a]^7,$/3N$A02143N$=Wd()*�c�02M;&)&�1Z36ENF;(D*;$AÏ½583Nc�p4$/3<E8cZ&�W
587,$:5N38cwp4$/3<E8cZ&	*;$Ap4$/3.0ÞcZ(D&)E6M,*;&)$'ENERc�p@()E<(D5^0Þc=()&DE/\

¼ 1ql�$'p4$/3'W6(D*ýc¤ES5814Fý143�14*;?'$AÏè5N38cwp4$/3NENcZ&½W�c¤*;1Z*PÏmc=F;F;&)(D?wcZo,&D$gp@()E<(D5y(DE�3N$/+4cZ3N9;$'9âc=E�c
0ÞcZ(D&)M,3N$Z\�]^7,()E�(DE�ob$/?/cZM;E<$�(D*�587;$'EN$�5tlK1��@(D*;9;E�1=0.5N38cwp4$/3NENcZ&)E'W>587;$e5838cwp4$/3<E8cZ&K?'14*H5N()*HM;$/E
c=0k5N$/3�0ÞcZ()&D$/9�p@()E<(D5NE/\Ý�t* c�14*;?'$�143�E<5N14FPÏ½5838cwp4$/3<E8cZ&�W>5N7;$g5838cwp4$/3<E8cZ&KENM,?/?/$'$/9;E�1Z*;&DG¤l.7;$/*
587,$/3N$y()E:c�ENM;?'?/$'ENE<02M;&ap@()EN(x5w\yOP(DLe(D&)c=3N&áG4Wr(x0Kc�M,EN$/3:9;1@$/E:*;1Z5:7dc�p4$y?/14L�F;&D$'5N$��@*,1ql.&D$/9;+4$
1Z0>587,$�l.7;14&D$!58$/3<L�WbE<7;$�(DERE<5N()&D&vcZo,&)$:581g7dcZ*,9;&)$!5N7;14EN$�E<7;$�(DER(D*H58$'3N$'E<58$'9Ý(D*�cZ*,9�(D+4*;143<$
1Z5N7;$/3<E/\

QREKlK$U7dcwp4$~E<$/$'*�(D*�OP$'?'5N()14*�ÕP\ÌÊ,\ËÕPW@lK$U*;$'$/9�581�F;cZENE6+4$'*;$/3<()?RpP(DEN(x5K02M,*;?'5N()14*;E�5N1�587;$
?/1Z3N$.?/14L�o;(D*dc=581Z3/\�¼R1ql�$'p4$'3/W@5N7;$.ì@ëPóZò;é4ëdðZé�02M;*;?A58(D14*y5jc=�Z$/E�c:&D()E<5C1Z0�E<Fb$/?'(D�d?.02M;*;?A58(D14*;E'\
]^7;$�+icZFÿ()E��d&D&)$'9ÿoiG�5mG@Fb$�$A}@58$'*;EN(D14*r\�OP(DLe(D&DcZ3:5N1�5N7;$�÷6�@ûÿc=*;9�÷6�foÝ02M;*;?A58()1Z*;E�023<14L
� ÉHT���WRcÿ+Z$/*;$'3N(D?�02M;*;?'5N()14*ü()EgM;E<$/9«cZEg587;$�M;*,(D5gp=cZ&DM;$�021Z3�c�0214&)9â14Fb$/3Nc=58(D14*ü1�p4$/3g587;$
&)(DE<5/\.]^7,$�o,()*dcZ3SG�14Fb$/3Nc=58143.02143.587;$!0214&)9�(DE 5N7;$�5tG@Fb$�$�}@58$/*,EN()1Z*�02M,*;?'5N()14*�é��iìcì�9;$A�d*;$'9
()*�587;$èy,óZì,óaægh@é=ö;éiëXïZÖHð>æ 	 åPïZó,ð4é,ð�L�1@9;M;&)$U1=0�5N7;$!¼%c=EN�Z$/&D&�¼ ()$/3NcZ3N?j7;(D?wcZ&r�	(Do;38cZ3<()$'EÜ�ËT4°,��\
]^7;$�M,*;(D5 p|cZ&)M;$!()E ?j7;14E<$/*Ýo;cZEN$'9�14*�587,$�Fb1Z&)()?AG�lK$.²<M,E<5%9;$/E<?/3<()ob$/9�\%�d1Z3.02M;&)&	143 ENF;(D*;$AÏ



Æ Ö4Ö

583Nc�p4$'3NE8c=&)E/W;(D5^()E.c�02M;*;?'5N()14*�5N7dc=5 cZ&DlKc�G@E.E<M;?/?'$/$/9;E/\
òXð�ø�ÖZÖ§�Z��h 	 û¬ó
òXð�ø�ÖZÖ«ó¨ì¤�«ëPéZìiøPëiö ¦NóÛætì�©

�d143^ES5814FPÏ�143^14*,?/$AÏ½583Nc�p4$/3<E8cZ&DE/Wd(x5.(DE.c�02M;*;?A58(D14*�587dc=5 cZ&xl6cwGPE60ÞcZ()&DE/\
ò@êPó;ï4å �Z��h 	 û¬ó
ò@êPó;ï4å !�! �ü÷c�Pé4ë;ä

U*;$�1Z0�587;$!5tlK1�cZob1�p4$�?'14L�o;()*;c=58143<E.()E ?j7;14EN$'*Ýo;cZEN$'9�14*�587,$�?'1qp4$'38cZ+Z$�cZ*,9�M;EN$'9¤cZERc
M;*;(x5%021Z3R5N7;$�0214&D9�14*�587;$�&)(DE<5R1Z0aENFb$'?/(D�;?�p@(DEN(D5NE/\%�t*Ý?wc=EN$'EUl.7;$/*�587;$�?/14*i58$�}P5~M;Fb9dc|58$/3<E
cZ3<$�F;3<$/E<$/*H5/Wr587,$'G�cZ3N$�cZ&DEN1e0214&)9;$'9rWbl.(D587�5N7;$�M;*;(x5Uob$/(D*;+g587;$�?/14*;ES5jcZ*i5U02M;*;?A58()1Z*r\U]^7;$
FdcZ3NcZL�$'58$'3NEUí�cZ*;9¤ê�1Z0�5N7;$�÷�ä|ì�¬;é4ë�02M,*;?'5N()14*ÝF;3<$/EN$'*H5N$/9�cZob1�p4$�cZ3<$�?j7;14E<$/*�o;cZEN$'9Ñ14*
587,$�?'1qp4$'38cZ+Z$ycZ*;9�5N38c�p4$'3NENcZ&�9;()3<$/?'5N()14*,E%oHG�&)1@1Z�@(D*;+gM,FÑ��(D+4M;3<$�ÕP\ÌV,\:�d143%()*,E<5jc=*;?/$=W�587;$
()*,E<5jc=*;?/$:1Z0�587,$:ì@ë,óZò,é4ëdð4ég02M;*,?'58(D14*�021Z3.?'14*H5N$A}@58Mdc=&�c=?/?'M;L�M;&uc=5N()*;+�5838cZ*,E<02143<Lgc|58(D14*;E6()E
+4(xp4$/*�c=E^0214&)&D1�l.E/\

ïwöbðqì,óZö�ÖZé�y,óZì;óßì¤��¡¨û@ë,óZò,é4ëdð4óPå 	 Ö�Öqû@ëPó=ö�ð��4ì�� Ö¨ó¨ì
¦ � h@é=ö�� Ö¨ó�� ¢}¡ � h@é=ö�� 	 û Ö¨ó��
¢}¡ÖQ¢}¡�ó£¢}¡¨ìÞ¢}¡ $ ó��4õdéà¦NóJætìÙ©Z©

��¬;éiëPéßì@ëPó4ò,é4ëdðZé !�! Öiä|ò�ò@çí¬Pç«øbð×òXðü�
ì@ëPóZòHì Öiä|ò�ò@çí¬Pç ¦Sê;äHåZç^�ßøbð6©

¦Sê;äHåZçE	è¦:Ö4óZì]Ö�¬@ò ÖHä|ò�©×òXð�©
]^7;$.02M;*;?A58()1Z*yì@ë,óZòHìy&)1@14�HEaM,F�587;$^5jcZo;&D$ c=*;9eFdc=3<58()cZ&D&xG�c=F;F;&)(D$/E�÷bä|ìZ¬;é4ë�5N1�cZF;F;3<14F;3N()c=5N$
FdcZ3NcZL�$'58$'3NE'\

ì@ëPóZòHì �Z���,ä|ò;é4ëPó4íPéÞ¢}¡v	�y ¢}¡vU�y ¢}¡�h��V� Ö
¢}¡�h�� 	 ûÞÖ¨ó£¢}¡�h�� 	 ûÞÖ¨ó

ì@ëPóZòHì Öiä|ò�ò�¬�ü÷bä|ì�¬;éië ¦Sí Öiä|ò�ò�© ¦Sê Öiä|ò¥¬Ù©
��¬;é4ëPé�í �Z���,ä=ò,é4ëPó4í,é ¢}¡v	�y ¢}¡�h 	 ûºó£¢}¡�h 	 û¬ó£¢}¡�h 	 ûºó



TZY4Y

í ù øXåHå ù ë;ä�÷PûXäqú �£Öiäq÷@úXä@ðZé
í´î=ú�ïwö;é ù ë;ä�÷PûXäqú �£Öiäq÷@úXä@ðZé
í¤ =ö�ÖZé ù ë;ä�÷PûXäqú �£Ö�¬bäPï�ÖZé
í´îZìdäqú ù ë;ä�÷PûXäqú �£Ö�¬bäPï�ÖZé
í ù øXåHå ù ë;ä�÷PãXä|ìHìdäq÷ �£Öiäq÷@úXä@ðZé��
í´î=ú�ïwö;é ù ë;ä�÷PãXä|ìHìdäq÷ �£Öiäq÷@úXä@ðZé��
í¤ =ö�ÖZé ù ë;ä�÷PãXä|ìHìdäq÷ �£Ö�¬bäPï�ÖZé��
í´îZìdäqú ù ë;ä�÷PãXä|ìHìdäq÷ �£Ö�¬bäPï�ÖZé��
ê �Z���,ä=ò,é4ëPó4í,é ¢}¡vU�y ¢}¡�h 	 ûºó£¢}¡�h 	 û¬ó
ê ù øXåHå ù ë;ä�÷c�,é4êiì ��óPåHå ! åê´îZìdäqú ù ë;ä�÷c�,é4êiì ��óPåHå ! åê´î=ú�ïwö;é ù ë;ä�÷c�,é4êiì �ºäqö;é ! åê¤ =ö�ÖZé ù ë;ä�÷c�,é4êiì �ºäqö;é ! åê ù øXåHå ù ë;ä�÷ � ïqí�¬@ìÝ��óPåHå ! ëê´îZìdäqú ù ë;ä�÷ � ïqí�¬@ìÝ��óPåHå ! ëê´î=ú�ïwö;é ù ë;ä�÷ � ïqí�¬@ìÝ�ºäqö;é ! ëê¤ =ö�ÖZé ù ë;ä�÷ � ïqí�¬@ìÝ�ºäqö;é ! ë

]^7;$�02M;*;?'5N()14*�ê;äHå=ç^�:0214&D9;Ev5N7;$KENFb$'?/(D�;?6?/1Z*H5N$A}@5CM;Fb9;c=58$'3NE/\��è5>ob$/+Z()*;Evl.(D5N7�5N7;$KM;*;(x5+�25N7;$
Öiäqö�ðqì�02M,*;?'5N()14*]��WZ$A}@5N$/*;9;E>l.(x587�587;$KENFb$'?/(x�d?K02M;*;?A58(D14*;E�(D*�587;$K&)(DE<5/\v]^7;$K02M;*;?A58(D14*�êdäHå=çE	
9;1@$'EU587,$�ENcZL�$�02143R5N7;$�p@()EN(x58E'\:¼R1�lK$'p4$'3/Wr02143R587;$�p@(DEN(D5NE/W�5N7;$�M;*;(x5%l.()&)&vob$�9;$A58$'3NL�()*;$'9
oHG�587;$.?'1qp4$'38cZ+Z$Rc=EClK$.7dcwp4$>²<M,E<5�$�},F,&ucZ(D*;$/9�\>]^7,()Ea(DEC3N$/cZ&)(Dµ/$'9yoiG�587,$^02M;*;?'5N()1Z*GÖ4óZì]Ö�¬@ò�W
l.7;(D?�7�9;$A58$'3NL�()*;$'E^587;$:M,*;(D5^p|cZ&)M;$U02143^ê;äHå=ç
	�cZE^0214&D&)1�l.E/\

ÖZóZì]Ö�¬Pò��Z�b�,ä|ò,é4ë,ó4íPé ¢}¡�h 	 û¬óÖZóZì]Ö�¬Pò ù øbåHå �ßòXðqø�ÖZÖ
ÖZóZì]Ö�¬Pò¬î=ú�ïwö;é¥�ßòXðqø�ÖZÖ
ÖZóZì]Ö�¬Pò£ =öÙÖZé �ßò@ê,ó;ï4å
ÖZóZì]Ö�¬Pò¬îZìXäqú �ßò@ê,ó;ï4å

%587;$'3:(D*;E<58cZ*;?'$/E:1Z0%ì@ëPó4ò,é4ëdðZé�cZ3N$�9;$A�d*;$/9�E<()L�()&DcZ3<&xGZ\��t*Ñ?/cZEN$'E:l.7;$/3<$y5N7;$y?'14*H5N$A}@5!()E
*;1Z5.F,3N$/E<$/*i5wWbc�9;$A0ÞcZM;&D56p=c=&)M;$U02143K587;$~?/14*i58$A}@5 ()E6*;$/$'9;$/9r\a��$:M;E<$~øHöPçPéiêXïwö;éiç�ob$/?/cZM;E<$



TZY Æ

lK$ *;$/$'9�c:p=cZ&DM;$.1Z0�5tG@Fb$Uó�c=*;9e(D5Cl.()&D&;*;$'p4$'3�o�$RcZ?'?/$'ENEN$'9�(D*ec!&uc=µ'G�$Ap=cZ&DMdc=58(D14*yEN$A5N58(D*;+;\
]v38cZ*,E<02143<Lgc=5N()14*,E�cZ*;9�cZ?/?'M;L�M;&uc|58()1Z*;E�c=3N$a?/14*ip4$/3S58$/9�581Rc=?/?/M,L�M;&uc=5N()*;+65N38cZ*;ES02143NLec=5N()1Z*;E
oHGüF;3N1�p@()9;(D*;+ cÙ9;$A0ÞcZM;&x5�(DLeF;&D$'L�$/*i5jc=5N(D14*â02143g587;$ÝLe(DENE<()*;+ÿFdcZ3S5�cZ*;9ßFdcZENE<$/9«581ÿ587;$
÷bä|ìZ¬;é4ë�02M;*,?'58(D14*�cZ*,9y587;$.3<$/E<M;&D5a()E>?/14*ip4$/3<5N$/9eodcZ?j�X\>��$.14L�(D5�5N7;$^58$'9;()1ZM;EC9;$'58cZ()&DE>7;$/3<$
02143^E<()L�F;&)(x?/(x5tG4\

��7��L7�� � ¡ � �a��¡�¢�� � ���Zö��P�p;q���C;

OP1�0ÞcZ3!c=&)&�5N7;$y583Nc�p4$'3NE8c=&aE<5N38c=5N$/+4(D$/E!cZ3N$y14*,$AÏtF;cZENE!E<5N38c=5N$/+4(D$/E'W�l.7;(D?�7�L�$wc=*;E:5N7dc=5:5N7;$'G
cZF;F,&DG�c�p@()EN(x5�c=5�Le14ES5�14*;?'$�5N1Ý1Z*;$�*;1@9;$=\�IK14*;E<()9;$'3�587;$�?/cZEN$�1Z0.ob$'5jc�3<$/9;M,?'58(D14*Ù1=0
&uc=L�o�9;c¤5N$/3NL�E�l.(D5N7ücZF;F;&D()?wc|58(xp4$�143<9;$/3'\´U*;$�ES58$'F¨1Z0~3N$'9;M;?A58(D14*ü14*üc�3N$'9;$A}âLe(D+47i5
3N$'ENM;&x5�(D*üc�*,$'l�3N$'9;$A}â()*;E<()9;$�587;$�143<()+4(D*dc=&^14*;$Z\�Q ob1Z5<5814L�ÏtM,F×5N38cwp4$/3NENcZ&R9;1@$'E�*;1Z5
cZ&xl6c�G@E�3N$/E<M;&D5�()*¨cÙob$A5jcÙ*;1Z3NLecZ& 02143NL�\ô�t*ßE<M;?j7�?/cZEN$'E/WUcZ*¨()*;*,$/3NL�14ES5�583Nc�p4$'3NE8c=&U()E
*;$'$/9;$'9r\KOPM;?j7�5N38c�p4$'3NENcZ&rE<5N38c=5N$/+4(D$/EK587dc|5.cZF;F;&xGep@()E<(D58E�581yc�58$/3<L�3<$/Fb$wc|58$'9;&DG�M,*H58(D&�5N7;$'G
cZ3<$�*;1Z5UcZF;F;&D()?wc=o;&D$�cZ*HG@L�143N$�cZ3N$�?wcZ&D&)$'9��,}PFb14()*i5%5N38c�pZ$/3NENcZ&)E'\UQR*�()*;*;$'3NL�14E<5 5838cwp4$/3<E8cZ&
cZF;F,&)()$'E:c�p@(DEN(D5U581�cZ*Ñ()*,*;$/3<Le1ZE<5:ENM,o,58$'3NL�cZ*,9�1Zo,5jcZ(D*;E:c�*,$'là58$'3NL�\y�è5!3<$/Fb$/c=58E:5N7;()E
F;3<1@?/$/E<E�M;*i58()&,*,1:ENM;?j7eE<M;o,58$'3NL�$�},(DE<5NEC587dc|5C587;$6p@()E<(D5C?/cZ*yo�$^ENM;?'?/$'ENE<02M;&)&xGyc=F;F;&D()$/9�\�]^7;$
ÊÍÌ�Ì#Ñ�Ùwr>Ç Ø É^ES583Nc=58$'+ZG�()E^9;$A�d*;$'9�cZE^021Z&)&D1�l.E@�ØV4Ö��½\

innermost(s) = repeat(oncebu(s))

¼R$'3N$~587;$ Ù Ñ�ÐVÑ4`'É6?/14L�o;(D*dc=5N143^c=F;F;&)(D$/E^cyE<5N38c=5N$/+ZGg581ec�58$'3NLÇM,*H58(D&r(D560ÞcZ(D&)E'\
]^7,$Ý&D()o;3NcZ3<G $/*;cZo;&)$'Eg587,$�9;$'�;*;(D5N()14*â()*¨c�5tG@Fb$/9¨0238c=Le$AlK143<�b\´]^7;(DE�?/1ZL�o,()*dc|58143'W



TZYiT

cZ&D14*;+�l.(D587�EN$'p4$'38cZ&r1Z587,$/36F;3N(DLe(x5N(xp4$R?/14L�o,()*dc=5N143NEKcZ3N$UF;cZ3<5^1=0�587;$U&)()o,38cZ3SGy5jcZ3<+4$'5N$/9�02143
cZ9,p|cZ*;?'$/9ÿM;EN$'3NE'\�OP1�0ÞcZ3/Wvl�$g7;c�p4$e9;$'�;*;$/9�587;$'EN$g?'14L�o;()*;c=58143<E/_�c Ø Ö�Ï
Ïe(DE�c�E<583Nc=58$'+ZG
587;c=5:cZ&DlKc�G@E~E<M;?/?'$/$/9;E:l.(x587;14MP5~?�7;cZ*;+4(D*;+�5N7;$�58$'3NL 1Z3%587;$yc=?/?/M,L�M,&uc=5N143/\:]^7;(DE~()ER587;$
òXð�øÙÖZÖ!02M;*,?'58(D14*�lK$a²<M;ES5K9;$'�d*,$/9r\�® 1Z58$ 5N7dc=5K(x5�(DEKc=&)EN1!Le$'3N$/&xG�c�?'M;3N3<()$'9gp4$'3NE<()14*g1Z0�587;$
ëPéZìHøPë4ö�02M;*,?'58(D14*�1Z0v587,$ $ ó��4õ;égL�14*dc=9r\a® 1Z5^p4$/3SG�E<M;3NF;3<()E<()*;+4&xG4WP5N7;$:E<5N38c=5N$/+ZGSpj`�Êxa4587dc=5
cZ&xl6c�G@Ea0Þc=()&DEC()EC587,$ ò@êPó;ï4å!02M;*;?'5N()1Z*�lK$ 9;$'�;*;$/9g()*gOP$'?'58(D14*�ÕP\ÌÊ,\Ì[,\�]^7;$�ÉEÙzy~E<583Nc=58$'+ZG��ØV4Ö��
5jc=�Z$/ERc=*;1Z587,$/3.ES5838c|58$/+=G�cZ*;9�583<()$'E^5N1ec=F;F;&DG�(x5w\>�è0�(D560ÞcZ(D&)E'WP587;$ Ø Ö�Ï
Ï:ES583Nc=58$'+ZG�()E^M;E<$/9r_

ì@ëZ�ò�Z��h 	 ûºó£¢}¡�h 	 û¬ó
ì@ëZ�hðª�¬ðä¿:Ö�¬XäPïZÖZéï¿�òXðqø�ÖZÖ

®R1�l:W;587,$þÙ Ñ�ÐVÑ4`'É6?/1ZL�o;()*dc|581433�ÌV4Ö��	()E^9;$A�d*;$/9�()*�5N$/3NL�E.1=0iÉEÙzy�3N$/?'M;3NE<(Dp4$'&DGZ\q{
ëPé=ú �Z��h 	 ûºó£¢}¡�h 	 û¬ó
ëPé=ú�ðª�ßì@ëZ� ¦�ðä¿:ÖHä�÷@úXä@ð4éï¿ÝëPéZúàð�©

®R1=58$�5N7dc=5�Fdc=ENEN(D*;+%cZ*�(D9;$/*i58(x5mGU5N38cZ*;ES02143NLec=5N()1Z*|�214*;$a587dc=5�c=&Dl6cwG@E�ENM,?/?'$/$/9;ECcZ*;9�3N$A58M;3<*;E
587,$.143<()+4(D*dc=&@58$'3NL�cZE>587;$^Le1@9;(x�d$'9�5N$/3NL|�v581 Ù Ñ�ÐVÑ4`'É�l.(D&)&P?wcZM,EN$ cZ*y()*,�d*,(D58$6&D1@14Fr\�® 1Z58(D?/$
587;c=5Rc=*�ÇfÖ'ÉgÑ�Ùwr>Ç Ø É6E<5N38c=5N$/+ZG�()E^E<G@L�Le$A583N(D?U5N1¥Ê:Ì�Ì#Ñ�Ùwr>Ç Ø ÉÜ�ÌVZÖ}��_

outermost(s) = repeat(oncetd(s))

]^7;$'3N$'021Z3N$ZW�587;$AG�ob1=587Ý?wc=*¤ob$�9;$A�d*;$'9�cZEU(D*;E<58cZ*;?'$/E~1=0�cgLe1Z3N$�+4$'*;$/3NcZ&}|�r>Ç Ø ÉR?'14L�o;(áÏ
*dc=5N1436l.(D5N7�5N7;$:7;$/&DF�1Z0~r?ÇVÉut#Ñ�Ùè\
�"æ ¶+» ��¶?²À·�±�»_-õ¾Û¹¨¼º»�Än/?]�²³´;/��\�'�'��$[-\�H� �#�_�#�\8.�V[d²É´Å²ÀÄ�±�»_-õ¾r·>�#�.��Ê



TZY4Ê

�Z÷ �Z�í¦h 	 û¬ó£¢}¡�h 	 û¬ó£¢}¡�h 	 ûºóX©Q¢}¡
¦h 	 û¬ó£¢}¡�h 	 û¬óX©¥¢}¡
h���� ÖQ¢}¡
h�� 	 ûÞÖ¨ó£¢}¡
h�� 	 ûÞÖ¨ó

�Z÷ºí�êßøàð¥Öª�«ëPéZúè¦è÷�ä|ì�¬;é4ë´í�êßøàð¥Ö�©
Ð�Ge?j7;1@14EN(D*;+yíy023<14L Ö,¬XäPï�ÖZéecZ*;9�Ö�¬Xä,ï�ÖZé��6cZ*;9�êy023N14LÇäqö;é ! å�cZ*;9�äqödé ! ëXW;()*;*,$/3NL�14ES5
cZ*;9�1ZM,58$'3NL�14E<5^5N38c�p4$'3NENcZ&	E<583Nc=58$'+4()$'E.(D*�ob1Z587�9;(D3N$'?'58(D14*;E^?/cZ*�ob$:9;$'�d*,$/9r\

]^7,$�c=02143<$/L�$/*i58()1Z*;$/9�ob$A5jcy3N$'9;M;?A58()1Z*�cZF;F;&D()?/c=58(D1Z*�?wc=*�ob$:9;$'�;*;$/9�l.(x587�()*;*,$/3NL�14ES5
143�1ZM,58$'3NL�14E<5�5N38cwp4$/3<E8cZ&DE�9;$'Fb$/*;9,()*;+�14*�587,$g3N$'9;M;?'5N()1Z*ÿE<5N38c=5N$/+ZGZ\�]^7;$e0214&)&D1�l.(D*;+�5tlK1
¼%c=EN�Z$'&)&;02M,*;?'5N()14*;EC(DLeF;&D$'L�$/*i5acZF,F;&)(D?wc=5N(xp4$^cZ*;9y*;143NLecZ&áÏè143<9;$/3�ob$'5jc~3N$'9;M;?'5N()14*,E/WH3N$'ENFb$'?AÏ
58(xp4$/&xG4\a]^7;$!9dc=5jc�5tG@Fb$��,ó|÷�L�1@9;$'&)E^&uc=L�ob9;c�?/cZ&)?'M;&)M,E cZ*;9�()E.E<7;1ql.*�cZE cZ*�$�},cZL�F;&)$~()*
Q%F,Fb$/*;9;(á}�Q�\

ó=úHú@ñHò;óPå �Z�ï�Pó=÷ ¢}¡��Pó|÷
ó=úHú@ñHò;óPå��ôïwöHö;é4ë4÷bä@ðqìºû@ëPó=ö�ðª�;äV�4ì6� ù ë;ä�÷X�Pé4êiì

¦SëPé4çiø�ÖZéÀ¿1��¬;éZö;éZò,é4ëÝ¿Ùïið � é4çPé���©
öXä=ëZ÷Pñ@ò,óPå �Z���Pó|÷ ¢}¡í�Pó=÷
öXä=ëZ÷Pñ@ò,óPå��ºäqøPì,é4ëZ÷bäPðqì´û@ë,ó=öbðª�;ä��4ì�� ù ëdä�÷c�Pé4êHì

¦Së,é4ç4ø�ÖZéÀ¿1�Z¬;é=ö;éZò;é4ë�¿ ïið � éiçPé��]©
ïið � é4ç,é����Z�ï�Pó=÷ ¢}¡ßãdäHäHå
ïið � é4ç,é��è¦ 	 úHú ¦ 	 õbð !�! © ! ©ª�ßû@ë4ø;é
ïið � é4ç,é�� ! � ù óPå@ðZé

QÍp@()E<(D5y3<$/9;M;?'$/E�587,$�5N$/3NL"(x0R(D5y(DE�cÝ3N$/9,$A}×cZ*;9 0ÞcZ(D&)E�1=587;$'3<l.()E<$Z\ý]^7;$�(D*;*;$/3<Le1ZE<5y143
14M,5N$/3<Le14ES565N38cwp4$/3<E8cZ&�E<583Nc=58$'+ZG�cZF;F,&)(D$/EKENM,?�7�c�p@()E<(D563<$/Fb$/c=58$'9;&DGe581�EN14L�$UE<M;o,58$'3NL�M,*H58(D&
(D5>?'14*H58cZ()*;E>*,1:3N$'9;$A}ycZ*HG@L�143N$=\�Q¨1Z*;$AÏèE<58$'F�3<$/9;M,?'58(D14*y(DE>Fb$/3S02143NL�$/9�oHG�c%02M;&D&@5838cwp4$/3<E8cZ&
EN$/cZ3N?j7;(D*;+g02143R1@?/?'M;3N3<$/*;?'$/E~1Z0C587,$�ob14M,*;9�p=c=3N(uc=o;&)$=\RQà&D()ES5%1=0a&)1@?/cZ&)&áG�ob14M;*,9�p=c=3N(uc=o;&)$'E



TZYZÉ

()E.Fdc=ENEN$'9ÝcZERcy?/14*i58$�}P5%E<1e5N7dc=5.587;$AG�c=3N$!*;1=5RENM;o,E<58(x58M,5N$/9r\6]67;$�ëPéiç4ø�ÖZég02M;*;?'5N()14*�l.(D&)&
ob$:F;3N$'EN$'*H58$'9�()*�OP$'?'5N()14*�ÕP\ÌÉ,\

��7tó ��� �b� ���2��;

�t*ÿ587;(DE�EN$'?'58(D14*rW>lK$�$A}PF;&D143<$�c�02$Al�L�143N$eEN14F,7;()ES58()?/c=58$'9ÿ5N38cwp4$/3NENcZ&)E�cZ*;9Ù9,$/L�14*;E<5N38c=5N$
7;1�l 5N1 ()L�F;&D$/L�$'*H5g587;$'L l.(D5N7ß14M;3�&)(Do;38c=3<GZ\þOPM;F;Fb1ZEN$¤lK$ÑcZ+ic=()*ülKcZ*H5�5N1 ()*;?'3N$/cZEN$
E8c=&ucZ3<()$/E�(D*×cÑ?/1ZLeFdc=*HGZWKo;M,5�l�$�14*;&xGÙ7dcwp4$�c¤&)(DL�(x5N$/9 o;M,9;+4$'5/\×��$��Z$'$/F×5838cwp4$/3<EN()*,+
587,$�?/14L�FdcZ*iG�9dc=5jc�ES583NM;?A58M;3<$ZW�()*;?'3N$/cZEN(D*;+Ý$Ap4$/3<G41Z*;$��ØE�E8cZ&)cZ3<G�M;*H5N()&�5N7;$�o;M;9,+4$'5y(DE�cZ&)&
ENFb$'*H5/\U]^7;$gï�ö�ÖZî�02M;*;?A58()1Z*�5N7;$/*�*;$'$/9;E%581g�H*;1qlº587;$�581=5jcZ&vcZL�14M;*H5R()*,?/3N$/cZEN$'9�02143.587;$
cZ&D3N$wc=9,G%p@()E<(D5N$/9:F�$'14F;&D$Z\v]^7;()E�F,3N14o;&D$/L�?/cZ*!ob$�(DLeF,&)$'L�$/*i58$'9:oHG~M;E<()*;+ cZ*�c=?/?'M;L�M;&uc=5N()*;+
583NcZ*;ES02143NLec=58(D1Z*r\�]^7;$�3<$/LecZ()*,()*,+�o;M;9,+4$'5�()E�FdcZE<EN$/9 cZ&)1Z*;+�587;$e583Nc�p4$'3NE8cZ&�\��ß7,$/*;$Ap4$/3
lK$�()*;?'3N$wc=EN$�c�E8c=&ucZ3SG4W�587,$�(D*;?/3<$/L�$/*i5~7dc=EU5N1�ob$�5jcZ�Z$'*Ý023N1ZLÄ587;$�o;M;9;+Z$'5w\:]^7;$�E8c=&ucZ3SG
EN7,14M;&)9e*;1Z5�?j7dcZ*;+Z$R(D0�5N7;$Ro;M,9;+4$'5K(DE�$A}P7dcZM,E<58$'9r\a]^7;$Rp@(DEN(D5alK1Z3N�HEK14*�îHó,å4ó4ëZ�yp=cZ&DM;$'EKcZE
9;(D9�ïwö�Ö4î;\�]^7;$�9;(x��$'3N$/*,?/$�(DE 587;c=5%(D5 3N$'5NM;3N*,E~ce*,$'lôo,M;9;+4$A5UFdcZ(D3N$'9�l.(D5N7�587;$�?j7dcZ*;+4$'9
E8c=&ucZ3SG4\

ïwö�Öqãiø,çò�Z�zy,óZì,óßì¤��¡
ù åHä4óZì ¢}¡ ù å@ä4óZì ¢}¡ßìÞ¢}¡ $ ó��4õ;éà¦ ù åHä4óZì	æmì�©

ïwö�Öqãiø,ç«õHø,ç��¤��ócÖ�Öqì@ëPó=ö�ð ¦NóPå��,ó��dð ¦Aïwö�Ö4î=õHøPçQ��©�© õHø,ç
ïwö�ÖZî=õ@øPç��Z� ù å@ä4óZì ¢}¡ ù åHä4ó4ì ¢}¡�îHó,å4ó4ëZ� ¢}¡ ¦ ù åHä4óZì	æNîHóPåió4ë��]©
ïwö�ÖZî=õ@øPçQ� Öâ¦Nîºð�©ª�à¦:Ö�¢HïLæ<îà¦�ð��dïZ©Z©

��¬;é4ëPéhïß�ü÷�ïwö ¦�ð��,��©QÖ
�t*Ý587;(DE~cZF;F,&)()?/c=58(D1Z*rW�(D0C587;$�o;M,9;+4$'5:(DEU$A}P7dcZM,E<58$'9rW�587,14EN$�l.7;1�cZ3<$�p@()E<(D5N$/9Ý&uc|58$/3%()*�587;$
583Nc�p4$'3NE8c=&'�Þ()*×587;(DE�?/cZEN$=W 5N7;14EN$Ýc=5g5N7;$�3N(D+47H5�cZ*;9â587;$�ob1Z5<5814L|��cZ3N$�&)$A0k5gl.(x587;14MP5�cZ*



TZYiÕ

()*,?/3N$/cZEN$=WHl.7;(D?�7e(DEa*;1Z5�c~0ÞcZ(D3CE<5N38c=5N$/+ZGZ\CQßLe1Z3N$.E<14F;7;(DE<5N()?wc|58$/9ecZF,F;3N1ic=?�7�()EC5N1�$�},cZL�()*;$
587,$UENcZ&uc=3N()$'E�1Z0�cZ&)&X$/L�F;&D1qG4$'$/E6cZ*;9g587,$Uo,M;9;+4$A5.cZ*;9g5N7;$/*�9;$/?'()9;$Rl.7dc=5K581�9;1�l.(x587�$/cZ?j7
()*,9;(Dp@()9,MdcZ&�ENcZ&uc=3<G4\ ��$�?wc=*Ý()LecZ+Z(D*;$!9;(x��$'3N$'*H5UES5838c|58$/+Z()$/E'\UQàE<1@?/()cZ&vEN$/*,EN(D5N(Dp4$�()*;?'3N$/cZEN$
lK1ZM;&)9�E<5jc=3<5�(D*;?'3N$wc=EN()*,+�587;$g&D1qlK$'E<5�ENcZ&uc=3N()$'E:�d3NE<5/\��t*Ùc�+43<$/$'9,GÿcZF,F;3N1ic=?�7�W�lK$gl�14M;&)9
E<58cZ3<5^l.(D587�587;$:7;(D+47;$'E<5 ENcZ&uc=3N()$'E/\CQR*HG�ENM;?j7�EN?j7;$/L�$!?/cZ*�ob$:FdcZE<EN$'9�cZE cyF;cZ38cZL�$'5N$/36581
c�ENLecZ3<56(D*;?/3<$wcZE<$%02M;*;?'5N()14*�\C]^7,$~EN?j7;$'Le$~(DE6c�02M,*;?'5N()14*g587;c=5658cZ�Z$'E.c�&D()E<5�1Z0�c=&)&bE8cZ&)cZ3<()$/E
cZ*;9�3<$'58M,3N*;E�c�&)()ES5:1Z06*;$Al ENcZ&uc=3N(D$/E/\e]67;$e?/14L�FdcZ*iG¤9;c=5jc�E<583<M;?'5NM;3N$e(DE:5N38cwp4$/3NE<$/9ÿcZ*;9
587,$�E8cZ&)cZ3<()$/E c=3N$!?/14&D&)$'?'58$'9�()*�c�&)()ES5 Fdc=ENEN$'9�581�587,$�EN?j7;$'Le$=\.]^7;$�E8cZ&)cZ3N(D$/E c=3N$!3N$/F,&ucZ?'$/9
l.(D5N7e587;$R14*;$/EK(D*e587,$%*;$Al«&)(DE<5w\��t56cZF,Fb$wcZ3<E�587dc=5�5tlK1�FdcZENE<$/E^cZ3<$%*;$'$/9;$'9�5N1�cZ?/?'14L�F;&)(DEN7
587,$�l.7;14&)$�5jc=EN�X\ý¼R1�lK$'p4$'3/W�587;cZ*;�HEy581¤&)cZµ'Gÿ$Ap=cZ&DMdc=5N()14*rW>lK$�?/cZ*ý()L�F;&D$/L�$'*H5�(D5�l.(D587
²<M;ES5U1Z*;$�F;cZENE%M;E<()*;+gc�583<()?j��9,$'p@()E<$/9�oHG�ÐK()3<9�()* Æ Ö4VZÉ��ÌÕPW Æ [}��\ ]^7,$�pP(DEN(x5wWdl.7;()?j7�()ERcZ*
cZ?'?/M;L�M;&)c=58(D*;+:583NcZ*;ES02143NL�$/3'WHlK143<�@EK14*�îHóPåió4ëZ��p|cZ&)M,$/E/\>]^7;$%14&)9eE8c=&ucZ3SGy()EKc=F;Fb$/*;9,$/9�581
587,$^ENcZ&ucZ3SG�&)(DE<5w\vQü*;$AlâENcZ&uc=3<G�(DE�58cZ�Z$/*y1ZM,5C1Z0X5N7;$6*;$'l×&)(DE<5>cZ*;9�3N$'F;&uc=?/$/E�587;$614&D9�E8cZ&)cZ3<GZ\
]^7;$g*;$'lÅ&D()E<5!()E�14oP5jcZ(D*;$/9�oiG�cZF;F,&DG@()*;+�5N7;$gEN?j7;$'Le$e581�587;$g14&D9�ENcZ&uc=3<G¤&)()ES5wWvl.7,()?j7ÿ()E
²<M;ES5�587;$g�d3NE<5�?/14L�Fb14*;$'*H5�1Z0.587;$�3<$/E<M;&D5�1Z0.587;$�ENLecZ3<5�()*;?'3N$wc=EN$�02M;*;?A58(D14*r\�OP(D*;?/$g587;$
p@()E<(D5^*;$Ap4$/3^0ÞcZ()&DE6cZ*,9�5N7;$~5N38cwp4$/3NENcZ&r()E^c�02M;&D&xÏ½583Nc�p4$'3NENcZ&½WHlK$:?wc=*�E8c|02$/&xG�cZE<ENM;L�$~5N7dc=56587;$
3N$A58M;3<*�p|cZ&)M,$:()E^*,$'p4$'3_�;ä|ì�¬�ïwöPíX\

ïwö�ÖZî|÷,ì��Z�zy,óZì,óßì¤��¡
¦ � ù åHäióZì^� ¢}¡ � ù åHä4ó4ì^�]©¤¢}¡ßìÞ¢}¡ ¦ � ù åHä4óZì��bætìÙ©

ïwö�ÖZî|÷,ìàðZÖ,¬;é|÷dé«ì¤�«êHë;ä�÷ � øbðqì ¦NóXÖZÖqì@ëPóZöbð ¦Nó,å��,ó��dðüò�© � �«ì�©
��¬;é4ëPé«òºó ¦Nîºð�©ª�à¦Nó��Z� � ð��bæ<î ¦tö;é�� úZú å4é=ö,íiìZ¬hóX©�©

ö;é���¬ðZÖ�¬;é|÷Xéà¦SêXðqìè¦Aïwö�Ö4î|÷Pì�ðZÖ�¬;é=÷déßì�©�©
]^7;$yc=ob1qp4$�ENLecZ3<5%()*;?'3N$wc=EN$�02M;*;?A58()1Z*ÝF,3N1qp@(D9;$/EU$'*;9;&)$'ENE~Fb14E<EN(Do;()&D(x58(x$/E'\~QRE:c=*Ý$A},cZL�F;&D$ZW
lK$:EN7;1�l�587;$:+43<$/$'9,G�E<?�7,$/L�$�cZE^0214&D&D1ql.E'\



TZY4[

íHëPéHé4ç��ò�Z� ù åHä4óZì ¢}¡ ù å@ä4óZì ¢}¡ � ù åHäióZì^� ¢}¡ � ù åHä4óZì^�íHëPéHé4ç��«õHø,ç��Q�dðü���dð}�
��¬dé4ëPéà¦¨�XðcØVæ1�dð6© �ôï,�,îPä=ëiì�dð � ØvæHæ,�

¦ ! æ1�Xð�ÿX©ª�«ê;ä@å=çHë�ê§¦tõ@øPçbæ � ��©ª�dðcØ
¦ ! æ1�Xð}�l©ª�ôï,�,îPä=ëiì�dðß�dð�ÿ
êôðâ¦tõ�æ1�dð�©ü�ºå4éZì�ïß�ü÷�ïwö ¦�ð��,�Ù©ýõ

ïwöè¦tõ¢HïÅæ�¦�ð��dïZ©����Xð�©
ï,�PîPä=ëHì��Z�� 4ëHçºó���¡ � ó�� ¢}¡ � õ��Þ¢}¡ ¦ � ó��bæ � õf�]©
ï,�PîPä=ëHì¤�dðª�dð �
øHö6�Xïwú j ðiä=ëiìHã6� ¦ � ¦¨�bæ ! ©®¦¨�	æ ! ©Z¢}¡XÖiä�÷Pú;óiëPéQ�¥�]© j �Xï�ú¤�dðª�dð

]^7;$�&D()E<5�1=0UcZ&D&6E8c=&ucZ3<()$'E�()E�µ'()F;Fb$'9ýl.(D5N7×c=*ý()*;9;$�} &)(DE<5 � Ø�æ@æ,� cZ*;9ý(DEyE<143<5N$/9×oiGÿ587;$
E8c=&ucZ3<()$/E'\%��$�5N7;$/*ÝFb$/3<021Z3NLÓc�3N(D+47i5%0214&D9rWbl.7;(D?�7Ý(D*;?/3<$wcZE<$/E~ENcZ&uc=3N()$'E%E<$/zHM;$'*H58()cZ&)&xG�023<14L
587,$y3N(D+47i5wW�581�14o,5jc=()*¤c�*;$Al�ENcZ&ucZ3SG�&)(DE<5Uµ/(DF;Fb$/9Ýl.(D587�587;$�()*;9,()?/$'E/\�]^7;$y3N$'ENM;&x5:()E%587;$'*
EN1Z3<58$'9�cZ+4cZ()*�oHGg587,$:(D*;9;(D?/$/EK581�3N$/?'1qp4$'3^587;$~143N(D+4(D*dcZ&b143N9,$/3.cZ*,9�M,*;µ/(DF;Fb$/9r\a]^7,$:EN1@?/()cZ&
EN$'*;EN(x58(xp4$:EN?j7;$/L�$!?wc=*�o�$:E<()L�()&DcZ3<&xGe9;$'�;*;$/9�M;EN(D*;+ec�&)$A0k5^0214&D9�(D*;E<5N$wcZ9r\

® 1ql:W	&D$'5~M;E~?'14*;EN(D9;$/3U5N7;$�F;3N1Zo;&)$'LÓ1Z0�o�$A5jc�3<$/9;M;?A58(D14*ÝlK$�o;3N1ZM;+47i5:M;F¤(D*ÑOP$/?A58()1Z*
ÕP\ Æ \ Æ \>UM;3v58cZEN�:(DEv5N1%(DLeF;&D$'L�$/*i5�cR14*;$�ÏtES58$/F�ob$A5jcR3N$'9;M;?A58()1Z*�14*�cR3<$/9;$�}�\�]^7;()E�F;3<14o;&D$/L
?wc=*�ob$:E<14&Dp4$'9�l.(x587�cy?'14*H5N$A}@58M;cZ&	5N38cZ*;ES02143NLec=5N()1Z*r\

ëPé4ç4ø�Ö4éè�Z���Pó|÷ ¢}¡í�Pó=÷
ëPé4ç4ø�Ö4éà¦ 	 úHú ¦ 	 õbðâòºéX©âç]©ß�«êHëdä�÷ � øbð|ì ¦

ì@ë,ó=öbð|ê;äZëZ÷��iã ¦è÷c�«øHú,ç]©â¦NóPå��;ó��dð j ð�øHõbð|ì�ò�ç]© � �´éX©
ëPé4ç4ø�Ö4é�é���é
øHúPçò�Z� � �,ó|÷dé�� ¢}¡í�Pó=÷ ¢}¡ � �Pó|÷dé��
øHúPç«õ@ò ¦ 	 õbðâò ! ©ß�ßò��½õ@ò
øHúPç«õ@ò ! �¨õ@ò
ð�øHõbðqì �Z�ï�Pó|÷XéÝ¢}¡í�Pó=÷ ¢}¡ � �Pó|÷dé��Þ¢}¡��Pó|÷ ¢}¡í�Pó=÷
ð�øHõbðqì´ò�çßõ@òºé � ¦!	,ó4ëè¦!	�ò�?©Z© �eò�¨�Z�4ò ûZû öXä=ìHñdå4é|÷¬ò«õPò¤�«ç
ð�øHõbðqì !�!�! é���é



TZYi°

]^7;$:ëPé4çiø�ÖZée02M,*;?'5N()14*�F�$'3<021Z3NL�E.c�ob1Z5N5N14L�ÏtM;F�3<$/?'M;3NEN(xp4$~5838cZ*,E<02143<Lgc|58(D14*�14*�587;$~ob1@9,G
1Z0�cýob$A5jcý3N$'9;$A}�\Ç]^7;(DE�?/14*i58$�}P5SÏtE<$/*;E<(D58(xp4$Ñ5N38cZ*;ES02143NLec=5N()1Z*ßENM,o;E<5N(D58MP58$/E�c=&)&%587;$¤023<$/$
1@?/?'M;3N3<$/*;?'$/EU1Z0>5N7;$!02143NLecZ&	Fdc=38cZL�$'5N$/3.l.(D5N7�5N7;$�cZ?'5NMdcZ&vF;cZ38cZL�$'5N$/3'\.]^7;$�?/14*i58$�}P5U(DERc
&)(DE<5�1Z0^ob14M;*;9�p=cZ3<(ucZo,&)$/E'\��è5�(DE�M,Fb9dc=58$'9ÙoHGÑ5N7;$�ø@úPç¤02M;*;?A58(D14*r\�]^7;$�ð�øHõ�ðqì�02M,*;?'5N()14*
5jc=�Z$/ER5N7;$!02143NLecZ&rFdcZ38c=Le$A58$/3'WX5N7;$�cZ?A58MdcZ&�FdcZ3NcZL�$'58$'3/Wbce&D()ES5 1Z0>ob14M;*;9�p=cZ3<(ucZo,&)$ZWXcZ*;9�c
58$'3NL�\��è0�5N7;$^58$'3NLàLgc|58?j7;$/E>587;$^02143<Lgc=&,Fdc=38cZL�$'5N$/3ac=*;9�()E>*;1Z5aob14M;*,9rWH(D5C()ECE<M;o;ES58(D5NM,58$'9
oHG�5N7;$!cZ?A58MdcZ&rFdcZ3NcZLe$A58$'3.cZ*;9�1Z5N7;$/3Sl.()E<$!M;*,?�7;cZ*;+4$'9r\

��7�� � ���Á��¡Þ¦@�d��¡Þ��¢ß¡Þ¢´ª¨��¢>�X��¡Ü�C¦@�;�q¡Þ��¢

]^7;$Ý&D()o;3NcZ3<GÙlK$�7dc�p4$�9;$/E<?/3N(Dob$/9ß()*â5N7;()Eg?j7dcZF,5N$/3�7dcZE�ob$/$'*«E<M;?/?'$/ENE<02M;&D&DGüc=F;F;&)(D$/9â()*
587,$:()L�F;&D$/L�$'*H5jc|58(D1Z*�1=0�587,$:Le1Z*dcZ9;(x�d?wc|58(D14*�cZ&)+Z143N(x5N7;LÅ9;$'p4$'&)14Fb$'9�()*�IK7dcZF,5N$/3 Ê,\C]^7;$
02M;&D& ¼%c=EN�Z$/&D&RcZo;ES5838c=?'5gE<G@*H58c|}â?/1Z*;EN(DE<58Ee1Z0:cZob1ZM,5 Æ YÑ9dc=58cÑ5mG@Fb$'E�cZ*,9¨c|5g&D$wcZES5�Ê4YqÏtÉiY
?/1Z*;E<5N3NM;?A58143<Eg()* 581=5jcZ&�\ü-.$/Fb$/c=58$'9;&DG ()L�F;&D$/L�$'*H5N(D*;+¤3N$'?/M;3<EN()1Z*;Ee1qp4$'3eENM,?�7üES583<M;?'5NM;3N$'E
()E�58$/9,()14M,EecZ*,9×*;14*@ÏtL�1@9;M;&uc=3/\Ù�t*ý587,$�()L�F;&D$/L�$'*H58c=58(x14*rWClK$�*;$'$/9;$'9ü*HM;Le$'3N14M,E�ENM,?�7
3N$'?/M;3<EN(D14*;E/WvENM,?�7ÿc=E!?'14&)&D$/?A58(D*;+�023N$'$yp=c=3N(uc=o;&)$'E~143:ob14M;*,9Ñp=cZ3<(ucZo;&D$/E:cZ*,9�&D1@?wc=5N()*;+�5tG@Fb$
EN(D+4*dc=5NM;3N$'E!cZ*,9Ñ9;$'�;*;(D5N()14*,E/\�]^7,$�+4$'*;$/3<()?�5838cwp4$/3<E8cZ&DE:+43<$wc=5N&DG�3N$'9;M;?'$/9�5N7;$�cZL�14M;*i5:1=0
?/1@9,$Z\>Q«F;cZ3<58(D?/M,&ucZ3>$�};c=LeF;&D$.(DEa&D(D0k5N(D*;+:c:E<M;ob$A}PF;3<$/ENEN()14*rW

L(e′, e)
WH9;$'EN?/3<()ob$'9g()*eOP$'?'58(D14*

Ê,\ØÉ;\ Æ \ ]^7;$�&D(D0k5N(D*,+Ý()E�9;14*,$�(D*ý1Z*;$�FdcZENE'\ý]^7;$�&)(x0k58$/9ÙENM,ob$A}PF;3N$'E8EN(D14*;E�&)$wcwp4$�7;14&D$/E�()*
587,$~1Z3N(D+4(D*dcZ&X$A}PF;3<$/E<EN()14*rWdc=*;9�587;$'EN$~7;1Z&)$/EKEN7,14M;&)9�ob$UF;&)M;+Z+4$/9gl.(D5N7�c�*;$Al.&DGg+4$'*;$/3Nc=58$'9
p=c=3N(uc=o;&)$=\ Q65y587;$�E8cZL�$�58(DL�$ZWa5N7;$�&D(D0k5N$/9Ù$A}PF;3N$'ENEN(D14*×EN7;14M,&)9ýob$�3N$A58M;3<*;$/9×ENM,?�7ý587dc=5
c�*;$Al L�14*dc=9;()?�o;(D*;9;()*,+�?wc=*�ob$�+4$/*;$'38c|58$/9�\�Q%E:lK$e9,$/EN?'3N(Dob$/9ÿ(D*�OP$/?A58(D14*�Ê,\ØÉ;\ Æ W�587;$
&)(x0k5jc=o;(D&x(x5tGy3N$/&D()$'EK14*�ob14M;*;9�p=cZ3<(ucZo,&)$/EKc=5K587;$U&)1@?/c=58(D14*g1Z0	587;$UENM,ob$A}PF;3N$'ENE8(D14*r\a]^7;$U5tG@Fb$



TZY4V

1Z0v587;(DE^02M,*;?'5N()14*�(DE.9,$'�d*,$/9�c=E^0214&)&D1�l.E/\
åPïqêiìHñ �Z� � UXð}�Pó|÷dé�� ¢}¡ $ ä|öf�4ì�� ¢}¡vUXð|ñ��4ú ¢}¡TUXðqñ��iú ¢}¡

$ ó��iõ;éà¦!Ubðqñ��4ú�æ!UXðqñ6�4ú©
]^7;$�cZ3N+4M,Le$'*H5NERcZ3<$Z_�ob14M;*,9�p=c=3N()cZo;&)$'E/W,587;$!L�14*dcZ9,(D�d?/c=58(D1Z*�?/1Z*H5N$A}@5'�ÞE<$/$�OP$/?A58()1Z*�Ê,\ØÉ;W
9;1�*;1=5 ?/1Z*,02M;EN$:587,$!L�14*dcZ9,(D�d?/c=58(D1Z*�?/14*i58$�}P5 l.(x587�5N7;$:?/14*i58$A}@5R1Z0�+4$/*;$'3N(D?~5838cwp4$/3<E8cZ&DE-��W
587,$R*;$AlßENM;ob$�}PF;3N$/ENEN()1Z*v�25N7;$ 023<$/E<7gp|cZ3N()cZo;&D$��AWHcZ*;9�587;$ 143N(D+4(D*dcZ&,$A}PF;3N$'ENEN(D14*r\C]^7;$R3N$'ENM;&x5
()E.c=*�14F,5N()14*dc=&�FdcZ()361Z0v587;$:?j7dcZ*,+4$/9�$�}PF;3N$'ENEN()1Z*�cZ*;9�587,$:143N(D+4(D*dcZ&�ENM,o�$�}PF;3N$'E8EN(D14*r\

��$U?/cZ*�Le1@9,$/&b5N7;$%02M;*;?A58()1Z*�cZE^c�14*;?'$AÏè5N38cwp4$/3<E8cZ&�l.(D5N7�c�?'14*H5N$A}@5.ob$'()*;+�5N7;$Uob14M;*;9
p=c=3N(uc=o;&)$'EvcZ*,9�cZ*�c=?/?/M,L�M,&uc=5N()*;+6583NcZ*;ES02143NLec=58(D1Z*~587;c=5v9;1@$/E�587;$�3<$/F;&)cZ?'()*;+;\�]^7;$�143N(D+4(D*dcZ&
ENM,ob$A}PF;3N$'E8EN(D14*�3N$/F,&ucZ?'$/9�()E�3N$A58M;3<*;$/9�cZE�587,$U3<$/ENM,&D5^c=?/?/M,L�M;&uc=5N143/\���$%F;3N$'EN$/*i5.7,$/3N$R587;$
02M;&D&v?/1@9,$�581g()&)&xM;E<5N38c=5N$!7;1qlº587;$�M;EN$�1=0�ce583Nc�p4$'3NE8c=&�02M;*,?'58(D14*�?wcZ*�()L�F;&D$/L�$'*H5%cg7,()+47;&xG
?/1ZLeF;&D(D?wc=5N$/9�F;3N1Z+438cZLÅ5838c=*;E<02143<Lgc|58(D14*�14*�02M;&D&	¼RcZEN�Z$'&)&	(D*�14*;&xG�ÉiY�&)(D*;$/E'\

åPïqêiìHñ�õ@ò Ö � ¦�å@ðLæ½÷©âö;é�é��
äqö�ÖZé 	 ÖZÖqì@ë,ó=ö�ð��

¦è÷6��øHú;é¥�Z� ÷6�«øHú,çQ�Z� ÷6��øHúi÷©
¦è÷dóPå��;ó��dð j w ì;éüö;él©
¦tõ@ò	æ8åPð�©
øHöPçPé4êbïwö;é4ç
é

��¬;é4ëPé
w ì,é¨ö;é ¦tõPò	æ8å@ð�© ! é��

ïqê´ó=öc�§¦�¿'ïið �^	 ú@ú¿ÑéX©«å@ðÈ� ûZûóPå@å®¦�¿möXä|ìHñdåié|÷R¿�õ@ò�©â¦SêHëPéHé�	,ó4ëdð|ñôéX©
ì�¬;é=ö � ø�ðqìè¦tö;éJæ<él©
éPå@ðZé��;ä=ì�¬�ïwöPí

��¬dé4ëPéºå@ð¢���£Öiä|ö�ÖZóZì $ ó=ú¦ � ¦mòXðLæèö©¤¢}¡
ïqêôå4é=öPíiìZ¬´òXð��Z��Ø
ì�¬dé=ö � ¦ ¬;é@ó4ç�òXðÁæèöÙ©#�



TZY4Ö

éPåPðZé � �]©
å@ð

øHú;éà¦tõ@ò	æ8åPð�©®¦!UXð��Pó=÷@õPçPóôå×úbð¨éX©ª�à¦tõ@ò6���4òXðLæ�êdð|ì j ÷dó;ð,���4ì���òXðQÖ�©
��¬;é4ëPé«òXðª�£Öiä|ö�ÖZóZì $ ó=úºò,óiëdð#G�úbð

øHú;éà¦tõ@ò	æ8åPð�©®¦!UXð��Pé4ì´çdðßéX©ß�à¦tõPò6�Z�4òXðÁæ�êdðqì j ÷dó,ð,�f�4ì���òXð¥Ö6©
��¬;é4ëPé«òXðª�£Öiä|ö�ÖZóZì $ ó=ú¬çPéXÖ[	,ó4ëdð�yºçdð

øHú;é£Ö ! �£Ö
øHúPç ÖâçQ�¨øHúPç6ÿà¦tø@úPçÙØíÖâç]©âç
øHúPçÙØ ¦tõ@ò�æ8å@ð�©üçQ�à¦tõPò	æîÖiäqö�Ö4óZì $ ó=ú£�ôå@ð�©

��¬;é4ëPé�� ¦ � ���bætöÙ©ü� � ¦ � ���	æèöÙ©#�
�Q� � ¦¨��� �dðLæèö©ü�
å4éZì¤�dð}�içPéXÖ[	,ó4ëXð#y¬çhïwö

ïqêßöHøbåHåü�dð×ì�¬dé=ö � ���
éPå@ðZéôïqê�¬;éHó4çQ�dð��Z����ì�¬dé=ö � ¦¨�dðÁæèöÙ©#�¬éPåPðZé � �

øHúPç6ÿà¦tõ@ò�æ8å@ð�©®¦!Ubð#G,óZìHã�ïwöPç ! úè¦!UXð\�PöfhZø;ó4ë@çPéiç � ¬bð !�! ©×çdð6©ß�
¦tõ@ò6�Z�iòXðLæ�êdð|ì j ÷dó;ð,���4ì���òXðQÖ�©
��¬;é4ëPé«òXðª�ßò,óiëdð#G�úc���XÖiäqö�Ö4óZì $ ó=úôçPécÖ[	;ó4ëdð#yºçdð

øHúPç6ÿ£Ö ! �£Ö
øHúi÷ò¦tõ@ò	æ8åPð�©®¦!UXð $ ó4ì]Ö�¬ ! ö�úbð®¦!UXð\�PöfhZø;ó4ë@çPéiç � ¬bð !�! ©×çdð6©ß�

¦tõ@ò6�Z�iòXðLæ�êdð|ì j ÷dó;ð,���4ì���òXðQÖ�©
��¬;é4ëPé«òXðª�¨öõ�#Öiäqö�ÖZó4ì $ óZúºò,óiëdð#G�úbð��Z�XÖiäqöÙÖZóZì $ óZú¬ç,écÖ[	,ó4ëXð#yºçdð

øHúi÷ Ö ! �£Ö
�t*¤587;(DE:$A},cZL�F;&D$ZW	5N7;$�5838cwp4$/3<E8cZ&C?/14*i58$�}P5/Wvl.7,()?j7�(DE:+4(xp4$/*ÑoiG�587;$y?/14&D&)$'?'5N()14*Ý1=0Kob14M;*;9
p=c=3N(uc=o;&)$'E/W4(DE>?j7dcZ*,+4$/9�l.7;$'*;$'p4$/3�cUo;()*;9,()*;+'��cZ*�$A}PF;3<$/E<EN()14*rWHcU9;$/?'&ucZ3Nc=58(D14*rWZ1Z3CcULgc|58?j7]�
()Ea()*i583N1@9,M;?/$'9 �2?/14*i58$A}@5�02M;*,?'58(D14*;ECøHú;é;WHøHú,çXW,c=*;9�øHúi÷l�A\C]^7,$Rp@()E<(D5a02M,*;?'5N()14* w ì,é�?j7;$'?��HE
02143%cZ*iG�?/cZF,5NM;3N$�1=0�ce023N$'$�p=c=3N()cZo;&)$!(D0>5N7;$�E<M;ob$A}PF;3<$/ENEN()14*Ýob$/(D*;+gp@()E<(D5N$/9�(DE%&D(D0k5N$/9r\R�è0a(D5
()E.*;1Z5 5N7;$�?wc=EN$ZWb(D5 Fb$'3<02143<LÄceE<M;?/?'$/ENE<02M;&�cZ?'?/M;L�M;&)c=58(D*;+�583NcZ*;ES02143NLec=58(D1Z*r\�]^7;$�+4$/*;$'3N(D?
583Nc�p4$'3NE8c=&aE<583Nc=58$'+ZGÙäqö�Ö4é 	 ÖZÖqìPëPóZöbðV�Ý?wcZ3<3N()$'E~587;$yp@(DEN(D5!cZ*,9�$/*,ENM;3N$'E�(x5:()E!cZF,F;&)(D$/9¤14*;&xG
14*;?'$Z\>]^7;$.()*;(x58()c=&,cZ?'?/M;L�M;&)c=581Z3>()*�5N7;()E�5838cwp4$/3<E8cZ&d(DE�øHöPç,é4êXïwö;éiç�ob$/?/cZM;EN$.587,$^pP(DEN(x5a(x58E<$/&D0



T Æ Y

9;1@$'E *;1Z5.3N$'&DG�14*�587;$:()*,(D58(DcZ&�cZ?'?/M;L�M;&)c=581Z3Kp=cZ&DM;$Z\

��7�� 
 �����d���@� · ���\&

�ß(D5N7;14M,5�+4$/*,$/3N(D?%F;3<14+438c=LeL�(D*,+;Wi02M;*,?'58(D14*dcZ&XF;3N1Z+438cZL�E�E<M,��$/3K023<14LÅc�E<?wcZ&)cZo;(D&)(á5tGyF;3<14oPÏ
&)$'L�\^³~$/*;$'3N()?:02M;*,?'58(D14*;E.l.7;14E<$�ob$/7dcwp@()143 ()E.9;$'�d*,$/9�()*;9;M,?'58(xp4$/&xG�1Z*�587;$!E<583<M;?'5NM;3N$'EU1=0
587,$�9dc=58c�?wc=*¤ob$�EN?/cZ&D$/9Ý5N1�&ucZ3<+4$�9dc|5jc�E<5N3NM;?A58M;3<$/E:$/cZEN(D&DG�l.(x587;14MP5~$A}@5N38c�$A��143S5w\!]^7,$'G
?wc=*e$'p4$'*�ob$ 3<$/M;E<$/9e02143a9dc|5jc~5mG@Fb$'E�587dc=5�cZ3<$ *,1Z5aG4$'5�9;$'�;*;$/9r\�UM;3aF;3N14o,&)$/Là9;14LecZ()*�()E
F;3<14+438c=L�5N38cZ*,E<02143<Lgc=5N()1Z*�cZ*;9�F;3N14+Z38cZL�+4$'*;$/3Nc=58(D14*rW;()*�FdcZ3<5N()?'M;&ucZ3'W;cZM,5N14Lgc|58(D?ULe14*;cZ9
()*i583<1@9;M;?'5N()14*u�ÌTZÊ��>cZ*;9�FdcZ3NcZL�$'58$'3N(Dµ/$'9�F;3<14+43NcZLÄ+4$/*,$/38c|58()1Z*w�ÌTZY���\~BC38c=?'58(D?wc=&�F;3<14o;&D$/L�E
14*�&ucZ3<+4$^9dc=58c!ES583NM,?'58M,3N$/E�ENM,?�7�cZEC587;$Rc=o;E<5N38cZ?A5�E<G@*H58c|}e1=0	¼RcZEN�Z$'&)&XcZ*;9g�d143S583NcZ*�?/cZ&)&,02143
+4$'*;$/3<()?.58$/3<Lþ5N38c�p4$'3NENcZ&)E'\>±acZ3N(D14M;E�c=F;F;3N14cZ?�7,$/EK?/cZ*gob$RM;E<$/9g02143a5N7;$RF;M;3<Fb14EN$R1Z0r+4$/*;$'3N(D?
58$'3NLà583Nc�p4$'3NE8c=&)E/\�]^7;$ F;3N14+Z38cZLh583NcZ*;ES02143NLec=58(D1Z*�5N1@14&XO@583Nc=58$'+41Zý ¾ ]�2EN$'$UOP$'?'5N()14*gTP\ Æ \ Æ �
()L�F;&D$'L�$/*H5NE�c:EN$A5K1Z0�E<5N38c=5N$/+4(D$/E/WHLecZ*HG�1Z0�l.7;(D?�7gcZ3<$ 3N$'&uc|58$/9y581!+4$'*;$/3<()?.5N38cwp4$/3NENcZ&)E��ÌV4[���\
¼R1�lK$Ap4$/3/Wb5N7;$�&)cZ*;+4M;cZ+4$:&)cZ?j�@ERc�E<5N3N14*,+gES5jc=5N()?~5mG@Fb$�E<G@E<5N$/L�\^Q%ER$�}PF;&uc=()*;$'9�()*�OP$/?A58()1Z*
TP\ËTP\ Æ Wa³:$'*;$/3<()?�¼%cZE<�Z$/&D&3� Æ Ê,W>ÕZÊ��K()E�c�&ucZ*;+ZMdcZ+4$e$A}@5N$/*;E<()14*ÿ581Ý¼%cZE<�Z$/&D&½\��è5ycZ&D&)1�l.E�14*;$
581�9;$'�;*;$�F;M;3N$'&DG�+4$/*;$'3N(D?�02M;*;?A58()1Z*;E/\!Ð�M,5:c�+4$'*;$'3N()?�02M,*;?'5N()14*�()E%*;1=5:cg�d3<E<5SÏt?/&)cZENE%?/(D5N(xÏ
µ/$'*Ñ()*Ñ³~$/*,$/3N(D?y¼RcZEN�=$/&)&�W�l.7;()?j7¤Le$/cZ*;EU5N7dc=5UlK$�?wcZ*¤*;1Z5~9;$A�d*;$y7;()+Z7;$/3mÏt143<9;$/3%+4$/*;$'3N(D?
02M;*;?A58(D14*;E/\

�t*\�ØÉ4[}��c=*;9ß� ÉHÕ,�½Wvc�?/1ZL�o,()*dc=5N143U&)(Do;38c=3<Gw��O@583Nc=02M;*;E<�@(��U()*,?/&DM;9;()*,+�+Z$/*;$'3N(D?�5838cwp4$/3<E8cZ&
?/1ZL�o;()*dc|58143<E6()E6F;3<$/EN$'*H5N$/9r\�]^7;$/E<$!FdcZFb$/3<E.?wc=5N$/+41Z3N()µ'$:c�ES5838c|58$/+=G�(D*H5N1�5mG@Fb$:F;3<$/EN$'3<p@()*,+
cZ*;9�5tGPFb$�M;*,(D0kG@()*,+eE<583Nc=58$'+4(D$/E/\.]�1gEN14L�$�$�}P5N$/*i5wW�587,$'G�?'143N3<$/E<Fb14*;9�5N1e587,$�?/1Z*;?/$'F,58EU1=0
583NcZ*;ES02143NLec=58(D1Z*;Eyc=*;9âc=?/?/M,L�M;&uc=5N143NE�F,3N14Fb14E<$/9×7;$'3N$Z\ýQ�E<$'5e1=0R5838cwp4$/3<E8cZ&^EN?j7;$/L�$/E�()E



T Æ4Æ

cZ&DEN1e9,$'�d*,$/9r\ ]^7,$/EN$�EN?j7;$/L�$'E/Wrc=&)14*;+yl.(x587�587,14EN$�9;$A�d*;$/9�()*�O@583Nc=58$'+41��ÌV4°PWbV4ÖPW ÆZÆ ��cZ3<$
587,$�LgcZ(D*�()*,ENF;(D38c=5N()1Z*�1Z0.14M;3�?wc|58$/+Z143N(Dµwc=5N()14*�1Z0.5N7;$�F;3<14o;&)$'L�\��t*í� É Æ �^��»ZL�L�$/&�F;3<1=Ï
Fb14E<$/9�c�7;(D+47;&xG�F;cZ38cZL�$'5N$/3<()µ/$'9¤+4$'*;$/3<()?�583Nc�p4$/3<E8cZ&>?/14L�o;(D*dc=5N143/\!��$y()L�F;&D$/L�$'*H5%587;$'EN$
583Nc�p4$'3NE8c=&XES5838c|58$/+Z()$'Ea()*�c:ES5jc=5N()?/cZ&)&xG!5mG@Fb$'9e023NcZLe$AlK143<��F;3N14Fb1ZEN$/9�()*��ØÉiTPW4ÉiÊPWiÉ4É}�½\>¼R(D*;µ/$=W
���47rWrcZ*;9ÑU&)(xp4$/3<(uc�F;3<14Fb14EN$�c . � (*)� A (Y� j¬1Z0a9dc=58cg5tGPFb$'E:cZ*;9ÝM;E<$�(D5R581�9;$'�;*;$�M;*;9;$'3SÏ
&DG@(D*;+ÝOHÒ:Ð�+4$'*;$/3<()?g02M,*;?'5N()14*,EG�ØÊiT���\ÑÐK$'?wc=M;EN$�587;$AGÙc=3N$�L�14ES58&DGÑ?'14L�Fdc=58(Do;&D$�l.(x587�587;$
143<()+4(D*dc=&�OHÒ:Ð«02M;*,?'58(D14*;E 1Z587,$/3 5N7dcZ*�587;$�$'L�ob$'9;9;$'9�5mG@Fb$�()*,02143<Lgc|58(x14*�W;587;(DERcZF;F;3<1icZ?j7
?/1ZM;&)9yob$ M;EN$'9e5N1!3N$'F;&uc=?/$^587;$.M;*;9,$/3N&xG@()*;+:Le$'?�7;cZ*;()E<L�1Z0�?/3N$/c=58(D*;+:+4$/*;$'3N(D?^5838c=*;E<02143<LgcqÏ
58(D14*;E#ýZcZ?/?'M;L�M;&)c=58(x14*;E^cZE^l�$/&D&½\

IK1Z*H58$�}@58Mdc=&>pP(DEN(x58E~cZ3N$�?/&)1ZEN$/&xG�3N$'&uc=5N$/9�581�E<?/14Fb$'9�9,G@*dc=Le(D?�3<$'l.3<(D58$�3NM;&D$/E��ØVZÉ,W Æ T,��\
#RG@*dcZL�()?�3NM,&)$'E�cZ3N$e+Z$/*;$'38c=5N$/9Ùc=5�3NM;*@Ïè58(DLe$�c=*;9�?wcZ*ÿcZ?'?/$'ENE�587,$/()3!?'14*H5N$A}@5w\�Q�EN?'14Fb$
?wc=*�ob$e(DLeFb1ZEN$/9¤581�3<$/L�1qp4$�3<M;&)$'E�c=0k58$'3:587;$AG�cZ3<$�*;1Z5!p=c=&)(D9�cZ*iGPL�143<$Z\�~*,$eF;3<14o;&D$/L
l.(D5N7ýEN?'14Fb$/9×9,G@*dcZL�()?�3NM;&D$/Ey(DE�5N7dc=5�(x5y()E�*;$/?'$/E<E8cZ3<G 5N1Ñ()*;&D(D*;$g587;$�9;$'�;*;(D5N()14* 1Z0 587;$
583Nc�p4$'3NE8c=&�ES5838c=5N$/+=G�E<1�5N7dc=5R587;$�EN?/1ZFb$�?/cZ*�o�$�()*,?/&)M,9;$/9�()*�587;$�583Nc�p4$'3NE8c=&�1Z0aE<M;o,5N$/3NL�E/\
]^7;$UcZF;F;3<1icZ?j7g587;$'3N$A02143N$%ENMP��$'3NEK023N1ZLÅc�Le1@9;M,&ucZ3<(x5tGyF,3N14o;&D$/L�\��t*�14M;3�&)(Do;38cZ3SG4WH?'14*H5N$A}@5
()E�cZo;ES5838c=?'58$'9�c=*;9�L�1@9;M;&)cZ3<(Dµ/$'9r\v�è5v()Er5jcZ�=$/*�?wcZ3<$�1Z0,oiG~5N7;$�3<$/?'M;3NE<(Dp4$a5838cwp4$/3<E8cZ&iE<583Nc=58$'+ZG
cZ*;9�F;cZENE<$/9�581�587;$~p@()E<(D5^EN1y587dc|5.5N7;$~pP(DEN(x5.9;1@$'E *;1=5 *;$'$/9�581�lK1Z3N3<G�c=ob14M,5^587;$:EN?'14Fb$=\

�t*��ØV Æ �½W�p|cZ*Ý9;$/*ÑÐ�38cZ*;9Ý$A5:cZ&½\b?/c=58$'+4143N(Dµ/$�cg5N38cwp4$/3NENcZ&�()*i581g5N38cZ*,E<02143NLec=5N()1Z*rW�cZ?/?'MPÏ
L�M;&)c=58(D1Z*rWXcZ*;9�cZ?'?/M;L�M;&)c=58(D*;+y5N38cZ*,E<02143<Lgc=5N(D14*r\6]^7;(DE%cZ+43<$/$/E l.(D5N7�14M;3 ?wc=5N$/+41Z3N()µ/c=58(D14*r\
�t*�0ÞcZ?A5wW�l�$�ob1Z3N3N1�lK$'9Ý5N7;$/E<$�58$'3NL�ER023N14L �ÌV Æ ��\~]67;$'G�cZ&)E<1�(D9;$/*i58(x0kG�?/$'3<5jc=()*�F;3<14Fb$/3S58()$'E
1Z0�5N38c�p4$'3NENcZ&)E�cZ*;9eF;&)cZ?/$.5N7;$/Lþ()*y587;$ ?/143<3N$'ENFb14*;9,()*;+�Fb14EN(x58()1Z*;Ea()*y587;$õ�t5N38cwp4$/3NENcZ&X?/M,o�$:�j\
��$!7;c�p4$:$/*;3<()?j7;$/9�587;$:?'M;ob$!oHG�$�}@58$/*,9;()*;+y587,$!?'1qp4$'38cZ+Z$�c|}P(DE/\



T Æ T

��7�� � Û�� �×�X��9â�b¢�� � Ûv�qÛ��/� · ���\&

�t*�587,()E%?j7dcZF,5N$/3'W�lK$�7dc�p4$�F;3<$/E<$/*H5N$/9�c=*Ý$�}P5N$/*;E<()14*�581g5N7;$�EN?'38cZF@ÏèG414M;3mÏtob14(D&)$'3NF;&)c=5N$�cZFPÏ
F;3<1icZ?j7ÙF,3N14Fb14E<$/9ÙoiG��v»=LeL�$/&�cZ*,9 B�$AGH5814*ý¯Z14*;$'E/\���$�7;c�p4$�c=*dcZ&xGPµ'$/9�587;$gF;3<14o;&D$/L
9;14LecZ(D*�1=0.+Z$/*;$'3N(D?e5N38c�pZ$/3NENcZ&)E�cZ*;9�7dcwp4$g$A}@583NcZ?'5N$/9ÿ�;p4$g143S587;14+Z14*dcZ&aFdc=38cZL�$'5N$/3<E�1=0.c
583Nc�p4$'3NE8c=&½\Ù��$�7dc�p4$�9,$'�d*;$'9â14*;$�M;*;(xp4$/3NENcZ&.+Z$/*;$'3N(D?�5N38cwp4$/3NENcZ&.?'14L�o;(D*dc=581Z3�587dc=5y?wcZ*
ob$eFdcZ38c=Le$A58$/3<()µ'$/9Ñ581�?/1�p4$/3�5N7;$�l.7;14&)$�F;3<14o;&)$'LJ9;14LecZ()*¤ENFdcZ?'$Z\��t*�ENM;L�Lgc=3<GZWv587;$'EN$
?/1ZL�o;()*dc|58143<E^F,3N1qp@(D9;$~5N7;$:F;3N1Z+438cZL�L�$/3<E65N7;$/E<$!?�7,14()?'$/E/_

•
]^7,$vA (i.?(*� \���$�?/cZ* F�$'3<021Z3NL�c�583NcZ*;ES02143NLec=58(D1Z*�587;c=5�Le1@9;(x�d$/E�cÝ*;1@9,$ZW�cZ* cZ?AÏ
?'M;L�M;&uc|58(D14*Ý587dc=5�+ic=5N7;$/3<E�()*,021Z3NLec=5N(D1Z*¤023N1ZLJ*;1@9;$'E�cZ&D14*;+�587;$�5N38cwp4$/3NENcZ&�W�143�cZ*
c=?/?/M,L�M,&uc=5N()*;+�583NcZ*;E<021Z3NLec=58(D1Z*�587dc|5 9;1@$'E ob1Z5N7r\

•
]^7,$ > " )l� �r��� \�]^7;$�cZ?'5N()14*ÝL�()+47i5U3N$/&xG�14*Ý587,$yFdc=5N7¤023<14L�587;$y3<1@1Z5~*;1@9;$�5N1�587;$
?'M;3N3<$/*i5�*;1@9;$Z\>Qß?/M,E<5814L�(Dµ/$/9�?'14*H5N$A}@5�?wcZ*eob$.Lgc=()*H58cZ(x*;$/9yoiG�c:?'14*i58$A}@5�M;Fb9dc=5N$/3
02M,*;?'5N()14*�cZ*;9�?/cZ3N3<()$'9�5N1y5N7;$~pP(DEN(x5^02M;*,?'58(D14*r\

•
]^7,$�A � ! �8(Y>%��2Å� ! � A � ! .p��2 "�! ��� !A\ Qh5N38cwp4$/3NENcZ&�?/cZ*�E<5jc=3<5R023N14LÍ5N7;$�581ZF�1Z0>587,$�58$/3<L
c=*;9�Le1�p4$/E.9,1ql.*�1Z3^5N7;$:14F;Fb14E<(D5N$:9,()3N$'?'5N()14*r\

•
]^7,$ k "�! (IJ " )l����2Ù� ! � A � ! .p��2 "�! ��� !A\>Q�5838cwp4$/3<E8cZ&�?wc=*�p@(DEN(D5�023N14LÅ&D$'0k5�581�3N()+Z7H5K143�587;$
1ZF;Fb14EN(x58$~9;()3<$/?A58(D14*r\

•
]^7,$ > "�A � ! � $ � \�Qô5N38c�pZ$/3NENcZ&v?/cZ*�p@()E<(D5Rc=&)&r5N7;$�*;1@9,$/E/WboHG@FdcZE<E%?j7;()&D9;3N$'*�1Z0>?'$/3<58cZ()*
*,1@9;$/E'W	p@()E<(D5~cZ&D14*;+�c�ENF,()*;$�023N14LÄ587;$�3<1@1Z5U5N1�c�&)$/c=0mW�143UE<5N14FÑc=0k5N$/3~c�ENM;?'?/$'ENE<02M;&
p@(DEN(D5/\



T Æ Ê

]^7;$^?/&)(D$/*i58E>?/cZ*y$wc=EN()&xG�?�7,1@14EN$6587;$.c=F;F;3N1ZF;3N()c=58$KE<5N38c=5N$/+ZG�cZ*;9�021@?'M;EC14*�5N7;$��t()*H5N$/3<$/E<5N()*;+
FdcZ3S58E1�jW,587;$:3<$/?/M,3NEN(D14*�()E^Fb$'3<02143<Le$'9�oHGg587;$:+4$'*;$/3<()?~5N38cwp4$/3NENcZ&	?/1ZL�o,()*dc=5N143NE'\

�t*�cZ9;9;(x58(D14*�581e5N7;()ER7,()+47@Ït&D$'p4$/&�(D*H5N$/3<0Þc=?/$=WblK$�7;c�p4$�cZ&DEN1e9;$A�d*;$'9Ñc�EN$'5U1=0CF;3N(DLe(x5N(xp4$
?/1ZL�o;()*dc|58143<E65N7dc=5.?wc=*�ob$:M;E<$/9�581y9;$'�;*;$�cZ9;9;(x58(D14*dcZ&�3N$'?/M;3<EN(xp4$:5838cwp4$/3<E8cZ&	ES5838c|58$/+Z()$/E'\

¼ 1ql�$'p4$/3'W61ZM;3y&)(Do;38c=3<G�1Z*;&DGÙc=9;9;3N$'ENE<$/E�587;$�F;3N14o,&)$'L"1=0R583NcZ*;E<021Z3NLec=58(D14*,Eyc=*;9×cZ?AÏ
?/M,L�M;&uc=5N()1Z*;E�14*×14*,$�58$/3<L�\âBC3N1Zo;&)$'LeE�5N7dc=5�()*HpZ14&Dp4$�Fdc=38cZ&D&)$'&K583Nc�p4$'3NEN(D*;+Ñ5tlK1Ñ5N$/3NL�E/W
ENM,?�7âcZE�+4$/*;$'3N(D?�µ'()F��ØÉ4Ê,WCÊZÉ}�½W�?wc=*;*;1Z5yo�$�7;cZ*;9;&D$/9r\ÙQR&D587,14M;+47 1ZM;3y?'14L�o;(D*dc=581Z3NE�cZ3<$
0ÞcZ(D3N&xG�+4$/*,$/38c=&½Wr587;$'3N$y()E~ES58(D&)&�3N1@14LÓ021Z3~()L�F;3<1qp4$/L�$'*H5w\�-.$/+icZ3<9;&)$'ENE~1Z0�587;$�5tlK1�5N38cwp4$/3SÏ
E8c=&�9;(D3N$'?'58(D14*;E'W;l�$�c=&Dl6cwG@E.0Þcwp4143^587,$:p4$/3S58(D?wcZ&	9,()3N$'?'5N()14*�1�p4$/3.5N7;$!7;1Z3N()µ'14*H58cZ&r9;(D3N$'?'58(D14*rW
l.7;(D?�7�L�$wcZ*,E^lK$�c=&Dl6cwG@E.()L�F;&D$/L�$'*H5.c�9;$'F,587PÏ½�d3NES5 583Nc�p4$'3NE8c=&½\�U*;$:Fb14ENE<()o;&D$~$A}@58$'*;EN(D14*
()E.581g7;c�p4$�E<G@L�Le$A583<()?!o;3<$wcZ9,5N7PÏè�;3NE<5R5838cwp4$/3<E8cZ&DE/\%n�143<$/1�p4$/3/WblK$�14*;&xG�7dc�p4$AÇfÌ#Ñ�cZ*,9�`Eaba
E<5N38c=5N$/+4(D$/E�cZE�14M;3�14*;$�Ït&)c�G4$'3�E<5N38c=5N$/+4(D$/E/\¤��$�?wcZ* cZ&)E<1Ý?'14*;EN(D9;$'3�E<5N38c=58$'+4(D$/E�587dc=5�p@(DEN(D5
14*;&xG�E<14Le$�1Z0�1Z0�9,()3N$'?'5~ENM;oP58$/3<LeE~1Z0�c�58$'3NL�\!��$yob$'&)(D$'p4$�587;$'EN$�02$wc|58M;3<$/E~l.(D&)&�$�}@58$/*,9
587,$:5N38cwp4$/3<E8cZ&	ENFdc=?/$�cZ*,9�?/14L�F;&D$/L�$/*H565N7;$~5838cwp4$/3<E8cZ&	&D()o;3NcZ3<GZ\



T Æ É

 §>�X�v���@���¤£  ��¢�¦Z��ÛÁ;�¡Þ��¢

�t*�587;(DE!9;(DENEN$'3<5jc|58(D14*rW�lK$e7dc�p4$e()*ip4$/ES58(D+ic=58$'9Ñ587;$e(D9;$wc�1=0^M;Fb9;c=58$eF;3<14+43NcZLeL�(x*;+;\e]^7;$
+41ic=&K1=0.587;$�3<$/E<$wcZ3<?�7 lKcZE�581Ý9,$'p@()E<$�c�ENc=02$�c=F;F;3N14cZ?�7ÿ581ÝE<1Z0k5tl6cZ3N$�Lgc=()*H5N$/*dc=*;?/$=\Ñ�t*
14M;3U?/1Z*H58$�}@5wW�E8c=02$A5mG�3<$'02$'3NE~5N1�E<G@*i5jc|}¤?'143<3N$/?A58*;$'ENE�cZEUlK$'&)&>cZEU5mG@Fb$y?'143<3N$/?A58*;$'ENE!1Z0a587;$
3N$'ENM;&x58(D*;+%F;3N14+Z38cZL�E/\vQüo;cZEN(D?�587;$'Le$�587,3N14M;+Z7;14M,5�5N7;$69;(DENEN$'3<58c=58(D14*�()E�5N1%pP(D$'lýF,3N14+43NcZL�E
cZE%(D*;E<5jc=*;?/$'EU1Z0acZo;E<5N38cZ?A5U9dc=5jc�5mG@Fb$'E~38c|587;$'3R587dc=*ÝES583<$wcZL�E%1Z0a?j7dc=38cZ?A58$/3<E/\U]^7;()ERp@(D$'l:W
l.7;$'*�()L�F;&D$/L�$'*H5N$/9¤()*Ñc�E<5N3N14*;+Z&DG�5mG@Fb$'9�&uc=*;+4MdcZ+Z$ZW	F;3N1�pP(D9;$'E!E<G@*H58c|}Ñ?/143<3N$'?'58*,$/ENE!02143
023N$'$Z\ ]�G@Fb$�?'143N3<$/?A58*;$'ENE/W67;1�lK$Ap4$/3/WK()E�*;1Z5y$wc=E<GÙ5N1�cZ?j7;(D$'p4$=\ ��$�7dcwp4$�9;$'EN?'3N()ob$'9âcZ*
M;Fb9dc|58$�&uc=*;+4MdcZ+Z$�¼R`%�	QÈc=*;9ü(x58Ee?'143N$�02M,*;?'5N()14*dc=& E<M;o;EN$A5�()*¨IK7dc=F,58$'3�É,\«��$�7dcwp4$
9;$Ap4$/&D14Fb$/9eE<583<M;?'5NM;38c=&X?/3<(D5N$/3N()cU021Z3aM;Fb9;c=58$ F,3N14+43NcZL�E>587dc=5a?wcZ*�+4MdcZ3NcZ*H5N$/$^587;$^5mG@Fb$ ?/1Z3SÏ
3N$'?'5N*;$/E<ER1Z0�587;$~F;3N1@9;M,?/$/9�14o@²<$/?A5 F;3<14+43NcZLeE'\>]^7;$:+41icZ&�l6c=E^581�$A}PF;3N$'ENERc�l.()9;$~3NcZ+4$~1=0
F;3<14+438c=L M;Fb9dc=5N$/E!(D*Ý587;(DE:M;Fb9;c=58$y&uc=*;+4MdcZ+Z$�587;c=5:l�14M;&D9ÑFdc=ENE:587,$�ES583<M;?'5NM;38cZ&C?'3N(D5N$/3<(uc
?j7;$/?j�X\Ñ¼ 1ql�$'p4$/3'Wa(D5!58M;3<*;$/9Ù1ZM,5�587;c=5�5N7;$�ES583N(D?'5N*;$/E<E�1Z0^587,$�?'3N(D5N$/3<(uc�()L�Fb14EN$'9�EN()+Z*;(D0uÏ
()?/cZ*i5�&D()L�(á5jc|58(x14*;E�14*ýM;Fb9dc|58$�F,3N14+43NcZL�E/\×IK1ZLeF;&D$A}ÙM;Fb9dc|58$/Ey587;c=5�3<$/zHM;()3<$�$'&uc=o�1Z38c=5N$
cZ*dc=&DG@EN(DE�1=0UEN?/1ZF;()*;+�3<M;&)$'Ee?/cZ*;*;1=5gob$�()L�F;&D$/L�$/*i58$'9×(D*â¼R`%�	Q�W�c=5e&D$wc=E<5e*;1=5�l.(D587×c
E8c|02$'5tG�+ZMdcZ38c=*H5N$/$Z\:�t*;ES58$/cZ9rW	E<Fb$/?/(x�d?ycZF;F,3N1ic=?�7;$'E~*;$'$/9Ý581�ob$�9;$'EN(D+4*;$'9Ý581�cZ?/?'14L�F;&)(DEN7
587,$/EN$�()*,9;(Dp@(D9;MdcZ&�+Z1icZ&DE/\Un�14*;cZ9;(x�d?wc=5N()14*�()ERENM,?�7¤cg?'14*;?/3<$'5N$�$�},cZLeF,&)$Z\R�t*ÑIK7;cZF,58$'3~Ê,W
lK$�02143<Lgc=&)&áG�9;$A�d*;$/9ý5N7;$�F;3<14o;&D$/L"c=*;9ýF;3<14Fb14EN$'9×c¤9,$'5jc=()&)$'9 cZ&)+Z143N(x5N7;L�\�]^7;$�?/1ZLyÏ
F;&D$A}P(D5tGg1Z0�587;$~F;3<14o;&D$/L�F;3N$Ap4$/*i58E (x56023<14L�ob$/(D*;+y$�}PF;3N$'ENEN$/9�()*�¼%`R�	Q�\;]v1yENM;F;Fb1Z3<5^587;$
()L�F;&D$'L�$/*H58c=58(x14*Ý1=0KEN1ZF;7;()ES58(D?wc=5N$/9ÑM;Fb9;c=58$'E�&D()�Z$�Le1Z*dcZ9;(x�d?wc|58(D14*rW�l�$�7dcwp4$ecZ&DEN1�()*ip4$/EmÏ



T Æ Õ

58(D+ic=5N$/9�cZ*Ýc=&D58$'3N*dc|58(Dp4$�cZF;F,3N1icZ?j7�odcZE<$/9Ý14*�+4$'*;$/3<()?�3<$/?/M,3NEN(D14*r\R��$�7dcwp4$�F;3N$'EN$'*H58$'9Ñc
&)(Do;38c=3<GZW�l.7,()?j7¤F;3N1�p@()9;$'E:c�3N(D?j7Ý?/14&D&)$'?'5N()14*�1Z0�+Z$/*;$'3N()?�5N38c�p4$'3NENcZ&)EUE<5N38c=5N$/+4(D$/E%5N7dc=5UlK1Z3N�
14*�cZ3No,(D583NcZ3<Gy9dc=5jc�ES583NM,?'58M,3N$/E'\�]^7;(DE6&)(Do;38c=3<Gy?wcZ*�ob$UM,EN$/9�(D*�F;3<14+438c=LÅM;Fb9;c=58$'E^()*g+4$/*PÏ
$/3NcZ&½\��t*�Fdc=3<58(D?/M,&ucZ3'W@(x5K7dcZEKob$/$'*�E<M;?/?'$/ENE<02M;&D&DGe$/L�F;&)1�G4$/9g()*e587;$%()L�F;&D$/L�$'*H58c=58(x14*e1Z0r587;$
L�14*dcZ9;(x�d?/c=58(D14*�cZ&)+Z143N(x5N7;L 021436583Nc�p4$'3NE8cZ&DE.1Z0v58$'3NL�E.3<$/F;3<$/EN$'*H5N()*;+e¼%cZE<�Z$/&)&rF;3N14+Z38cZL�E/\

�t*�E<M;L�LgcZ3SG4W@(D*g14M;3�E<$wcZ3<?�7�021Z3KcZ*�cZF;F;3<1icZ?j7g581�M;Fb9;c=58$%F;3<14+438c=LeL�(x*;+:lK$R0214M;*;9�c
583NcZ9;$�Ït1Z�eob$A5mlK$'$/*yE8c=02$A5tG�cZ*;9�$A}PF;3<$/E<EN(Dp4$'*;$/E8E/\C�t*�587;(DE�9;(DENEN$'3<5jc|58(D14*�587;(DE�3N$'ENM;&x5>$/L�$/3<+4$/E
()*�5tlK1%9;(D��$/3<$/*H5�&uc=*;+4MdcZ+Z$Kc=F;F;3N14cZ?�7,$/E/WZ587,$6M,Fb9dc=58$K?/cZ&)?'M;&)M;E�c=*;9�587;$K3<$/?'M;3NE<()14*�&D()o;3NcZ3<GZ\
�dM,5NM;3N$�3N$/E<$wc=3N?j7�L�(D+47H5%o;3<()*;+�cZob14M,5:c�M;*,(D�d$'9¤M;Fb9dc|58$�&uc=*;+4MdcZ+Z$�587dc|5:cZ&)&D1ql.E%M,Fb9dc=58$
F;3<14+438c=LeL�$/3<EK581y?�7;1@1ZEN$:021Z3^$wcZ?j7�(D*;9;(xpP(D9;MdcZ&�M;Fb9dc=5N$�c�EN$'FdcZ3Nc=58$:E8c=02$A5mG�&D$'p4$'&½\



T Æ [

� ¡ ÷ ��¡2�b�����X��§Ù9

� Æ �!Q I^n�\Wû�" &'& � )l(Y>%���C( " )c. " qÜ�Nkl� gÔû � W;p414&DM;Le$UÉ4É;WXTZYZY Æ \
�ËT���³�\>QR&)�H7dc=5N()or\�]^7;$�n�cZ(D*H58$'*dcZ*,?/$�BC3N14o,&)$/L�1=0%QRF;F;&D()?wc|58(D14* OP1Z0k5tl6cZ3<$Z_�Q%*×sCL�Ï

F,()3N(D?wc=&�Q%*dcZ&xG@EN()E'\'�l"��6! )���2 " q ÿV" q:� j � ! � � ��(*)l�1�?)���)>-�%L Â �-.��%� ! >-k���)���� ! ��>?�C(Y>-� W
Æ _ËV4Ê�f Æ YZÉ,W Æ Ö4ÖiT@\

�ÌÊ}�Ú��\XQ%*;+Z$/&)1�p�cZ*;9ÝO�\�n�cZ3<&)1�l:\^±%()ENM;cZ&�¼RcZEN�Z$'&)&�_^ce�dM;&)&áÏ½02$wc=5NM;3N$'9�¼RcZEN�Z$'&)&�#%$Ap4$/&)1ZFPÏ
L�$/*i5 sC*ipP(D3N14*,Le$'*H5w\��t*�gAû � ÿ  � � ÍVg ê Ë ��.E|��?2*2 ì "�! |�.-k "-�bW,Fdc=+4$/E Õ�f Æ [PWdTZY4YiÕ@\

�ØÉ���-:\|Ð�()3N9�cZ*,9��\q9,$6n�1@143'\6g 2 $ � <p! � " q�� !#"%$�! ��&'&'(*) $Z\iBC3N$'*H5N()?'$AÏm¼RcZ&)&4�t*H58$'3N*dc|58()1Z*dcZ&�W
Æ Ö4Öi°P\

�ËÕ���-:\ZO�\ZÐK(D3N9r\,`RE<()*;+~IK()3<?/M;&)cZ3�Ba3<14+43NcZL�Ev581~sC&D()L�(D*;c=58$�n�M;&D5N()F;&D$�]v38cwp4$/3NENcZ&)E�1Z0b#%c=5jc,\g >?�Y��:)dq "�! &����C(Y>%� WdT Æ _ËTZÊ4Öqf,TZÕZY,W Æ Ö4VZÉ,\
�Ì[}��-:\;O�\,ÐK()3<9r\ ?)l� !#" � � >?�C( " )y� " ú � )>?�C( " )���2H� !#"%$�! ��&'&'(*) $vÌ .?(*) $�Ë ��.E|��?2*2 \�BC3N$'*H58(D?/$�Ï

¼RcZ&D&r�t*i58$/3<*dc=5N()14*dc=&½W;�	1Z*;9;14*rWd`Æ��W Æ Ö4Ö4V,\
�Ë°���Bv\PÐK143N1�p=cZ*,EN�E�bWd¼!\,IK3N(DE<58$/c,W,¼!\P#%M;ob14(DE/WP$A5^c=&½\��ýÚ2�`Æ L Ì .�� ! � ��) � ��2 WPÊ,\ÌÉ�$/9;(x58()1Z*rW

Æ Ö4Ö4V,\
�ÌV}��Bv\�ÐK1Z3N1qp|cZ*;E<�
�bWrI%\Ù�:(D3N?j7;*;$'3/Wb¼�\Ù�~(D3N?j7;*;$/3'W�Bv\�n�143<$wcZMrW�cZ*,9ÝI%\�- (D*;+4$'()ENE<$/*r\6Q%*

%p4$'3<p@()$Alß1Z0��ýÚ2�`Æ�\	�t*���! ��:)l�1� ! )����C( " )���2 ì "�! |�.-k "-�v" ) Â � jÛ! (*�8(*) $ÚÍÅ"%$ (Y>3��)��'(*�*.g���� 2B(Y>%���8( " )c. W,p414&DM;L�$ Æ Õ�1Z0Ýá ê þûïÿXW Æ Ö4ÖZV,\
�ÌÖ}��Bv\=ÐK143<1qp|cZ*;EN�E�bWHI%\}�~()3N?j7;*,$/3/WZ¼!\}�~()3N?j7;*,$/3/WZBv\ Ïts.\Zn�143N$/cZMrW4cZ*,9�n�\q±U(x5N5N$/�X\��ýÚ2�`Æ�_

Q��	14+4()?/cZ&U�d38cZL�$AlK143N�âÐ6cZEN$'9�14*�I�14LeF,M,5jc=5N()14*;cZ&~O@G@ES58$/L�E/\ �t*�¯,\ n�$'EN$/+ZM;$/3'W
$'9;(D5N143/W�� .?��?)l� � ! )����8( " )���2 ì "�! |�.-k "-�ü" ) Â � jÛ! (*�C(*) $yÍÅ"%$ (Y>|��)��0(*�*. g���� 2B(Y>%���8( " )c. W
p41Z&)M;L�$~Éy1Z0á ê þûïÿXW;Q%E<()&)1ZLgc=3/W,B�cZ?'(D�;?�³:3<1qp4$=WbIKQ�Wb`%OPQ�W Æ Ö4Ö4[,\

� Æ Y}��Bv\bÐK143N1�p=cZ*;E<�E�4WrI%\��:(D3N?j7;*;$'3/W�I%\�-.()*;+Z$/()E<EN$'*rWbcZ*;9�¼!\��~()3N?j7;*;$'3/\^-.$'l.3<(D5N()*;+�l.(D587
OH5838c|58$/+Z()$/E%()*��ýÚ2�`Æ�_rc��dM;*;?A58(D14*dcZ&>O@$/LecZ*H5N()?'E/\ ?)l� � ! )����8( " )���2 �l"���! )���2 " q ú "�� ) ������C( " )c. " q û�" & ��� � � !èÿ >?(Y�?)>-� W Æ Tc� Æ ��_Ë[ZÖqfPÖ4V,W;TZYZY Æ \



T Æ °

� Æ4Æ ��nÑ\ZÐK38cwp4$/*Hob1@$/3/W���\=]v3<G@+Zp4$+�:cZ&D&)$'ob$/3N+,WZ-:\|±a$'3NLec4cZE'W4cZ*;9�s^\|±U(DENE<$/3/\�ÿ � ! ��� � $�"u���Gþþc� � "�! (C��2 o7á �Z��& � 2i�-. o ��)�� Â �Nqd� ! �?)Ù>:� � ��) � ��2 n 24��� �-.?�ts W�T=Y4Y4[,\y¬@ìHìHúõ����qö�ï,�Kæ%Ö@ð�æ
øHø6æ�öXå^�=çXïið|ì��PðqìPëPó4ì,éií;ä^�@ð|ì@ë,óZì;é4ídä}�Hì�¢Z÷dóZöHødóPåc¢Zø@öbð|ì,óZõXåiéX¢;å4ó4ì,é;ðqìð��÷Xó=ö@ø;ó,åP\

� Æ T���nÑ\,ÐK38cwp4$/*Hob1@$/3/W,Q�\Hp=cZ*�#UcZL�Wc��\,U&)L�14E/W@cZ*;9�s^\@±%()ENE<$/3'\�Ba3<14+43NcZL ]v38cZ*;ES02143NLec|Ï
5N()14*!l.(x587�OP?/1ZF�$'9y#RG@*dcZL�()?K-.$'l.3<(D5N$6-.M;&D$/E/\ ú � )�����&|�?)l���h:)dq "�! &����8(Y>%��� W=[4ÖP_ Æ fPÕZ[,W
T=Y4YiÕP\

� Æ Ê}��#�\RIK&)cZ3N�Z$Ñc=*;9«Q�\.���47r\Å³:$'*;$/3<()?¤¼%cZE<�Z$/&D&½W~O@Fb$/?/(x�d?wc=&)&xG�\þ�t*�¯,\ ³~()o;ob1Z*;E�cZ*;9
¯,\;¯Z$/M;3<()*;+,W,$'9;(D5N143NE'W  ú u� þû�� ì "�! |�(*) $�û�" )dqd� ! �?)>-� " ) � �?)� ! (Y>~� !#"%$�! ��&'&�(*) $ZW
T=Y4YiTP\

� Æ É���nÑ\�IK&ucwp4$/&½W��K\v#%M;3?�=*rWCO�\�sC�Z$/3'WCB�\��	(D*;?/1Z&)*rW�®!\�n�cZ3S5)�xÏmU&D(D$A5wW�¯,\�n�$/E<$/+4M;$'3/WCcZ*;9
¯,\�ùUM;$/ENcZ9dc,\�n�cZM,9;$�cZE�c�n�$'58cZ&uc=*;+4Mdc=+4$Z\��t*�� )��S?)l� � ! )����8( " )���2 ì "�! |�.-k "-�í" )
Â � jÛ! (*�8(*) $�ÍÅ"%$ (Y>Ú��)��Ô(*�N. gõ��� 2B(Y>%���C( " )c. W,p41Z&)M;L�$ Æ Õ�1Z0Ýá ê þûïÿXW Æ ÖZÖ4V,\

� Æ Õ���¼!\d9;$�¯Z14*,+ecZ*;9�Bv\bU&)(xpP(D$'3/\ÛgÚþ � ! & Í ( <p! � ! m Ì .�� ! � ��) � ��2 WXTZY4YZY,\
� Æ [}���\ü9;$Ôn�1@143/\ QR* s�}P$/3<?/()E<$Ô(D* B�14&xG@5tG@F;()?�BC3N14+Z38cZL #%$'3N(xp=c=58(D14*r_ ! � ���&'(*) \ `R*;F;M,o;&)(DEN7;$'9 ¬PìHìiúõ��^���,é=õ^æ#Öiäq÷båió=õ^æ<ä���æSócÖ>æ�ø6���@äqøÙÖiå^���Xä=ëZ���@ä4éiíPé�æèç,éaæ

÷bäHä=ë��|ú;ó=ú;éiëdð��=ë,é=úH÷�ï�ö6æ½úbð>æèí��XW Æ Ö4Ö4[P\
� Æ °���sC?'&)(DF;EN$=\J¬@ìHìiú+������Z���6æméXÖiåPï�ú�ðZé�æ<äZëHíb\
� Æ V}��Ob\|n�\|sC�Z$'3/\HQRENE<1@?/(uc|58(DpZ$AÏt?'14L�L�M,5jc=5N(xp4$an�c=5N?�7;(D*;+.p@()c ÐK(DFdcZ3S58(D5N$a³:3NcZF;7�n�c=58?j7;(D*;+;\

ÊZVl�½Õ���_ËÊZV Æ fPÊZÖ4Ö,W Æ ÖZÖiÕP\
� Æ Ö}�!]~\�sC&)38c=9rWan�\�Q%EN�H(x5wW�³�\��~()?'µwc=&)$/E'WÛ��\��	()$/ob$'3N7;$'3N3'WacZ*;9 ¼!\>~E<EN7;$'3/\Ñ#R()EN?'M;ENE<()*;+

QRENFb$'?'58E 1Z0�Q ~B^\Wû�" &'& � )l(Y>%���C( " )c. " qÜ�Nkl� gÔû � WdÉ4É]� Æ Y��A_ÌÊ4Êqf@Ê4Ö,W;TZYZY Æ \
�ÌTZY}��nÑ\>sC3Sl.()+Ýc=*;9 ��\��dM�\�B�cZ3NcZLe$A583<()?e�d143<5N38cZ*¤fÑQÇBC3<14+438c=L�³~$/*,$/38c|58143!02143�IKM;ESÏ

5N14L�()µ'$/9Ý³~$/*;$'3N()?��d143<5N38cZ*�s�}@58$/*,EN()1Z*;E/\~�t*'¡ �Nk0:)l� x ÿ m�& � x " )�� ! ��>?�C(Y>%��2 g . � �->?�*." q~¢��->?24� ! ���8( A � Í ��) $�� � $ �-. Wd��®%I^O�Ê4YiÕZ°PW;Fdc=+4$/ERTZY4Ö�f,T4TZÊPWdTZY4Y=É;\
�ÌT Æ ��nÑ\>sC3<l.(D+ÝcZ*;9Ù#�\�- $'*r\�QÍ-.M;&D$AÏtÐ6cZEN$'9Ù��cZ*;+4Mdc=+4$e02143�Ba3<14+43NcZL�Le(x*;+�OP1Z0k5tl6cZ3<$

` Fb9dc=5N$/E/\��t*£��! � gAû � ÿ  � � ÍVg ê ì "�! |�.-k "-� " ) Â+� 2�� � ë ��.��%�¤� !#"%$�! ��&'&�(*) $ZW
F;cZ+4$'ER[i°wf,°4°PWdTZYZYiTP\

�ÌT4T���nÑ\�sa3Sl.()+�cZ*;9ÿ#�\�-.$/*r\�]�G@Fb$AÏSOPc=02$�`RFb9dc|58$gBa3<14+43NcZL�Le(x*;+;\g�t*v�¥� �Nk á���!-"-� �%��)
ÿ m�& � x " )¦� !#"%$�! ��&'&'(*) $ZW;��®UI^O�TZ[ Æ VPW;Fdc=+4$/ERTZ[4Ö�f,TZV4Ê,W;TZY4Y4ÊP\



T Æ V

�ÌTZÊ}��nÑ\>sC3<l.(D+¤c=*;9 #�\>-.$/*r\Ñn�14*dcZ9;(x�d?/c=58(D14*�1Z0 �dM;*;?'5N()14*;cZ&�Ba3<14+43NcZLeE'\ ÿ >?(Y�?)>-� " q
û�" & ��� � � ! � !#"%$�! ��&'&'(*) $ZW;Õ4TX� Æ fPÊ���_ Æ Y Æ f Æ TZÖPWdT=Y4YZÉ;\

�ÌT=É���I%\���&uc=*dcZ+icZ*�WbQ�\rO,cZo;3SG4W	Ð%\��K\�#RM;odc,W	c=*;9Ñn�\��X$'&)&D$/(DEN$'*r\%]^7;$ysCE<EN$/*,?/$y1Z0�IK14LyÏ
F,()&)(x*;+�l.(D5N7ÿIK1Z*H5N()*@M;c=58(D14*;E/\y�t*SgAû � û�" )dqd� ! �?)>-� " )§� !#"%$�! ��&'&'(*) $�Í ��) $�� � $ �-.
¢/�-.?( $ )v��)���:& � 2i�?&|�?)l�����C( " ) WPFdcZ+4$'E%T=Êi°�f,T|ÉH°PW Æ Ö4Ö4Ê,\

�ÌT4Õ���nÑ\C�d1ql.&D$/3'\ Â �Nq���>?� "�! (*) $ LS:& ��!-"�A (*) $ �Nkl�g¢��-.?( $ ) " q á ��(i.?�C(*) $ û�" ��� \¤Q.9,9;()E<14*PÏ
��$'EN&)$AG4WX- $/cZ9;(D*;+;WXn�Q�W Æ Ö4ÖZÖ,\

�ÌTZ[}�!]^7,$�³:&)cZEN+Z1ql�¼RcZE<�Z$/&)&�IK14LeF,()&D$/3/\L¬@ìHìHúõ��������Z�6æ8¬dó,ð��,é,åHåCæ<äZëHí��=í�¬�Ö��P\
�ÌT4°��'Ë ��.E|��?2*2 Ë (Y� ! � ! >-k�(Y>%��2 Í ( <p! � ! (Y�-. \ ¬@ìHìiú+��������Z�6æ8¬dó,ð��,é,åHåCæ<äZëHí��=í�¬�Ö��=çdä�Ö@ð��

å4óZì,é,ð|ì��,¬@ìi÷bå^�Hå,ïwõ,ëPóiëXïZé,ð��P\
�ÌTZV}��¯,\,¼%c=5N?/&D(D��cZ*;9��\,#UcZ*ip@GZ\>Qº³:$'*;$/3<()?%Q.?'?/14M,*H5.1=0�IK14*i58(D*@Mdc|58()1Z*PÏmB�cZE<EN(D*;+�O@5tG@&)$'E/\

�t*£��� .?� gÔû � ÿ m�& �l" .?( � & " )e� ! (*)>?( � 2i�-. " q¦� !-"%$�! ��&'&'(*) $uÍ ��) $�� � $ �-. WRFdc=+4$/E
ÉiÕZVqf@Éi° Æ W Æ Ö4ÖZÉ;\

�ÌTZÖ}��¯,\,¼%c|58?/&D(D��cZ*;9��\,#Uc=*HpHG4\�]^7@M,*;�HE cZ*;9�5N7;$U&)cZL�ob9dc|Ïè?wcZ&x?/M;&DM;E'\��l"���! )���2 " q ú � )> ��C( " )���2�� !-"%$�! ��&'&'(*) $ZWd°c��Ê���_ËÊ4YZÊqfPÊ Æ Ö,W Æ Ö4Öi°@\
�ØÊ4Y}��¯,\@¼%c=5N?/&D(D��c=*;9��\@#UcZ*ip@GZ\v]^7HM;*;�HE^cZ*;9e587,$%&)cZL�ob9dc|Ïè?wc=&D?/M;&DM,E/\r]v$/?j7;*,()?wc=&�-.$/Fb143S5

-ROHÏtÖi°qÏS°@W;Ð6-.�SI^O�W Æ Ö4Ö4°P\as�}@58$'*;9;$'9�p4$'3NE<()14*�1Z0��ËT=Ö}��\
�ØÊ Æ ��-:\a¼R(D*;µ/$=\âQ�®R$'lÍQRF;F;3N14cZ?j7×5N1ÿ³~$/*;$'3N(D?��dM;*,?'58(D14*dcZ&^BC3N14+Z38cZL�Le(x*;+;\ �t*d�H¨ �*kgAû � ÿ m�& �l" .?( � & " )¤� ! (*)>?( � 2i�-. " q�� !#"%$�! ��&'&'(*) $�Í ��) $�� � $ �-. W�Fdc=+4$/E Æ4Æ Öqf Æ ÊiT@W

T=Y4Y4Y,\
�ØÊiT���-:\>¼ ()*;µ'$ZWaQ�\C���47�W�cZ*;9 Ð%\CU&)(xp4$/()3Nc,\��<O@?/38c=FÿÒ�1ZM;3�ÐK14(D&)$/3<F;&)c=5N$?�e- $'&)14cZ9;$/9�\Ñ�t*

Bv\>�ÿc=&)9;&D$/3�cZ*;9ân�\a¼%c=+4(DGicPW�$/9;(x58143<E/Wl© �Nkª?)l� � ! )����8( " )���2 ÿ m�& �l" .?( � & " ) ú � )> ��C( " )���2Å��)�� ÍL"%$ (Y>�� !#"%$�! ��&'&'(*) $ZWPFdcZ+Z$/ERT=É|f,T=[,WXT=Y4Y4[,\
�ØÊ4Ê}��Bv\r¼ M;9dcZ��c=*;9¤-:\rO�\	OPM,*;9dcZ3<$/EN7�\�U*�5N7;$�s�}PF;3N$'ENEN(xp4$/*;$/ENE:1Z0�BaM,3N$/&xG��dM;*,?'58(D14*dc=&

�¨ýZ�O@G@E<5N$/L�E/\�]�$'?�7,*;()?/cZ&v- $'Fb143<5^Ò�Q%��s�`ÆýZ#~I^OXý=-R-6Ïm[Z[iÕPWX#%$'FdcZ3<5NLe$'*H5R1=0CIK14LyÏ
F,M,58$'3%O@?/()$'*;?/$=W;Ò�c=&)$:` *;(Dp4$'3NEN(x5tG4W Æ Ö4V4Ö,\

�ØÊZÉ���³�\K¼RM;$A5w\¬]^7;$«��()F,Fb$/3/\¬�l"���! )���2 " q ú � )>?�8( " )���2�� !#"%$�! ��&�&'(*) $ZW.°X�½Õ���_ÀÕ|ÉiÖqf,ÕZÕ=É;W
Æ Ö4Öi°P\

�ØÊiÕ���¯,\d¼ M;+47;$'E/\a]^7;$!#%$/E<()+4*�1=0>cyBC3N$A5N5tGiÏmBC3N(D*H58(D*;+y�	()o;3NcZ3<Gb\>�t*�g � A ��)>-�%� ú � )>?�C( " )���2
� !#"%$�! ��&'(*) $ZW;�v®%I^O�ÖiTZÕPW;Fdc=+4$/ERÕZÊqf@Ö4[,W Æ Ö4ÖiÕ@\



T Æ Ö

�ØÊ4[}��Bv\b¯4c=*;ENE<14*�c=*;9�¯,\X¯Z$'M;3N(D*;+;\CB�14&xG,BÿfgQôB�1Z&DGH5mG@F;(D?:BC3N14+Z38cZL�Le(x*;+���cZ*;+ZMdcZ+4$:s�}HÏ
5N$/*;E<()14*�\6�t*ª�® �Nk gÔû � ÿ m�& �l" .?( � & " )¯� ! (*)>?( � 2i�-. " q°� !-"%$�! ��&'&'(*) $�Í ��) $�� � $ �-. W
F;cZ+4$'E ÉH°=Yqf@ÉiV4TP\,Q I^nÎBC3N$/E<E/W Æ Ö4Öi°@\

�ØÊi°���Bv\Å�~&)(D*H5w\�Q�n�$'58c|ÏmsC*Hp@(D3N14*;L�$'*H5~02143�³~$/*,$/38c|58(D*;+�BC3N14+43NcZL�Le(x*;+�sC*Hp@(D3N14*,Le$'*H58E'\gAû � þc! ��)c.p��>?�C( " )c. " ) ÿV" q:� j � ! � á ) $ (*)�-� ! (*) $ ��)�� � �?�Nk " � " 2 "%$ m W	TX�½T���_ Æ °Z[qf,T=Y Æ W
Æ Ö4Ö4Ê,\

�ØÊ4V}��-:\b��»ZLeL�$'&½\6#R$/?/&)cZ38c|58(DpZ$�QRENFb$'?'5<ÏmU3N()$'*H5N$/9ÝBC3N1Z+438c=LeL�(D*;+,\K�t* gÔû � ÿ  � � ÍVg ê
ì "�! |�.-k "-�y" )��+� ! �C(C��2 á�A ��2 � ���C( " )���)�� ÿ �?&���)l�8(Y>-. � ë ��.d�%�l� !#"%$�! ��& � ��)l( ��� 24���C( " ) W
F;cZ+4$'E Æ Ê Æ f Æ É4[,W Æ ÖZÖ4Ö,\

�ØÊ4Ö}��-:\:��»ZL�Le$'&½\ -.$'M;EN$×oiGôBC3N14+Z38cZL ]v3NcZ*;E<021Z3NLec=58(D14*r\ �t*�³y\:n�()?j7dcZ$'&)E<14*hcZ*;9
Bv\d]v3N(D*;9;$/3'Wd$'9;(D5N143NE'W ú � )>?�C( " )���2�� !#"%$�! ��&'&'(*) $vþc! �?)���. �E±E±E±Z\,�t*H5N$/&)&D$/?A5wWXTZYZY4Y,\

� ÉiY}��-:\P��»ZL�Le$'&�\r]�G@Fb$'9�³~$/*;$'3N(D?R]�3Nc�p4$'3NE8c=&)EK()*
S ′

γ

\�]�$'?j7;*;()?/cZ&�3N$'Fb143<5/W;IK$/*i583NM,LÅp41@1Z3
�ß(DEN�HM;*;9,$!$/*��t*,02143NLec=5N()?/c,W;TZY4Y Æ \

� É Æ ��-:\���»ZL�Le$'&½\�]^7;$�OP�Z$'5N?j7 1Z0.c�B�14&xGPL�143<F;7;()?eO@G@LeF,7;14*HGb\��t* ³:3NcZL�&D(D?j7�Ð%\�cZ*;9
�	M;?/cZE�O�\xWi$'9;(D5N143/W ?)l�1� ! )����C( " )���2 ì "�! |�.-k "-��" ) Â �%� � >?�8( " ) ÿ � ! ��� � $ (Y�-.+(*) Â � jÛ! (*�8(*) $��)���� !#"%$�! ��&'&'(*) $ n#ì Â�ÿ²�´³E³2� s W;sa®R] I^O�°=Y,\dsC&)EN$Ap@()$'3ROP?/(D$/*;?'$ZWbTZY4YiT@\

� ÉHT���-:\a��»ZL�L�$/&6cZ*;9âO�\aB�$AG@5N14*ü¯Z14*;$/E'\âOP?/3NcZF Ò�1ZM;3�ÐK14(D&)$'3NF;&)c|58$=_�c¤Ba3NcZ?'5N()?/cZ&.#R$AÏ
E<()+4*âB�c=5N5N$/3<*â02143g³~$/*;$'3N()?�Ba3<14+43NcZL�Le(x*;+;\ü�t*âþ m � �-.�(*) Í ��) $�� � $ �S¢��-.?( $ )���)��
:& � 2i�?&|�?)l�����C( " ) W@p414&DM;Le$~Ê4V,W;Fdc=+4$/ERTZ[qf@Êi°PWdTZY4YZÊ,\

� ÉiÊ}��-:\v��»ZL�Le$'&acZ*,9ÙO�\vB�$'GH581Z* ¯Z14*;$'E/\�OP?/3NcZFÙn�143<$gÐK14(D&)$'3NF;&)c|58$=_�- $?5d$/?A58()1Z*rW���()F;E'W
c=*;9�³~$/*;$'38cZ&D()E<$/9¤?/cZE<5NE/\y�t*µ± �*k gAû � ?)l�1� ! )����C( " )���2 û�" )dqd� ! �?)>-� " ) ú � )>?�C( " )���2
� !#"%$�! ��&'&�(*) $ZW,FdcZ+Z$/ERT=É4É|fPT4Õ4ÕPW;OP*;1�lºÐK()3<9rWd` ]~WX`UOPQ�WbTZY4YZÉ;\

� É4É���-:\@��»ZL�Le$'&Xc=*;9�O�\@B�$AG@5N14*�¯Z1Z*;$/E'\�O@?/38c=F�Ò�14M;3�ÐK14(D&)$'3NF;&)c|58$6l.(D5N7�IK&uc=ENE/_>s>}@5N$/*;E<(xÏ
o,&)$:³:$'*;$/3<()?:�dM;*,?'58(D14*;E'\>�m*ª��³ �Nk gÔû � ?)l� � ! )����8( " )���2 û�" )dqd� ! �?)>-� " ) ú � )>?�C( " )���2
� !#"%$�! ��&'&�(*) $ZW,FdcZ+Z$/ERTZYZÉ|fPT Æ ÕPWP]�c=&)&)(D*,*rW;sCE<5N14*;()c,WXTZY4Y4ÕP\

� ÉHÕ���-:\q��»ZL�L�$/&4cZ*;9�¯;\w±%()E<EN$/3'\i]�G@Fb$/9�IK14L�o;(D*dc=581Z3NEr021Z3�³~$/*;$'3N()?C]�3Nc�p4$'3NE8c=&½\i]v$/?j7;*;(D?wcZ&
-.$/Fb1Z3<5%OPs�®^Ïm- Y Æ T|É;WXIK$'*H5N3NM;LÇp41@1Z3^�ß(DEN�HM;*;9;$!$'*��t*P02143NLec=58(D?wcPWdTZYZY Æ \

� Éi[}��-:\��v»=LeL�$/&vc=*;9¤¯,\b±U(DENEN$'3/\%]�G@Fb$/9ÑIK14L�o;()*dc|58143<E 021Z3~³~$/*;$'3N(D?�]v38cwp4$/3<E8cZ&�\%�t*� �*k
ÿ m�& �l" .?( � & " )¶� ! ��>?�C(Y>%��2 g . � �->?�N. " q·¢��->?24� ! ���C( A � Í ��) $�� � $ �-. WP��®%I^O�T4T4Õ4°@W@Fdc=+4$/E
Æ Êi°�f Æ Õ=É;\dOPF,3N()*,+4$/3mÏè±a$'3N&)cZ+;W;TZY4YiTP\



T4TZY

� ÉH°���-:\H��»ZL�Le$'&dcZ*,9�¯,\4±U()E<EN$'3/\�Q�OH5838c|02M;*;EN�H(XQ%F,F;&)(D?wc=5N()1Z*��	$A5N58$'3/\��t*�¸ �*k ÿ m}& �l" .?( � &" ) � ! ��>?�C(Y>%��2 g . � �->?�N. " qg¢/�:>?2t� ! ���C( A � Í ��) $�� � $ �-. W���®UI^OýTZÕZ[iTPWCFdcZ+4$'E�ÊiÕZ°�fPÊi°4Õ@W
T=Y4Y4Ê,\

� ÉiV}��nÑ\X�	$/7;LecZ*r\ � !#"#$�! ��& á�A�" 2 � �8( " ) \CQ^?wc=9;$/L�()?:BC3N$'ENE/Wb�	14*;9,14*rWX`_��W Æ ÖZViÕP\
� ÉiÖ}��¼!\ �	(�W~I%\ - $'()*,�Z$ZW~cZ*;9´O�\ ¯,\.]^7,14L�F;EN14*�\�¼%c4-.$�fü]^7;$�¼%cZE<�Z$/&D&!-.$'0ÞcZ?A58143<$/3'\¬@ìHìiúõ� �����Z���Kæ#ÖHð>æY�;é=öPìKæSócÖ>æ�ø6���|úPëdä�ä@écÖ|ìXð��=ë,é4ê,ócÖ|ìdäZë]¢Hê4úÃ�,¬dó4ë,éaæY¬@ìi÷bå,\
�ÌÕZY}��¼!\��	(½WvI%\�- $'()*;�Z$=W�cZ*;9�O�\v¯,\	]67;14L�F;EN14*�\�]v1@14&�OPM,F;Fb143<5:02143:-.$'0ÞcZ?A58143<()*;+��dM;*;?AÏ

5N()14*;cZ&rBC3N14+Z38cZL�E/\>�t*0gAû � ÿ  � � ÍVg ê Ë ��.E|��?2*2 ì "�! |�.#k "-�bWdTZY4YZÊ,\
�ÌÕ Æ ��¼!\@�	(�W@O�\P¯,\i]^7;14L�F;E<14*rWPc=*;9�I%\@-.$/(D*;�Z$=\r]^7,$%¼RcZEN�Z$'&)&b-.$A0ÞcZ?'5N143N$'3/_>¼Rc4- $=WPc=*;9e(x58E

Q%BC�j\��t*�¯,\rÐK1qG@&)cZ*;9¤cZ*;9�³�\r¼R$'9;()*rWr$/9;(x58143<E/W ì "�! |�.-k "-�ß" ) Í ��) $�� � $ �¹¢/�-.�> ! ( ����C( " )c. oÜþ�"�" 2º.Ú��)�� gõ��� 2B(Y>%���C( " )c. W;s�® ] I^O Æ É Æ WXTZYZYiÕP\
�ÌÕ4T���Ob\i�	(ucZ*;+,WiBv\i¼RM;9dc=�bW@c=*;9e¯Z14*;$'E�n�\iBv\�n�14*;cZ9y]�3NcZ*;E<021Z3NL�$/3NEac=*;9en�1@9;M;&)cZ3>�t*H5N$/3mÏ

F,3N$'5N$/3<E/\��t*«�E� )�� gAû � ÿ m�& �l" .:( � & " )¦� ! (*)>?( � 2i�-. " q~� !-"%$�! ��&'&'(*) $'Í ��) $�� � $ �-. W
OPcZ*��d38cZ*,?/()E<?/1;WXIKQ�WX`UOPQ�W Æ Ö4ÖiÕ@\

�ÌÕZÊ}�!Q�\H���47rWP¯,\@¯Z$/M;3<()*;+,WH$'5�cZ&�\b]^7;$%³:$'*;$/3<()? ¼RcZEN�Z$'&)&X`RE<$/3p�ØE6³~M;()9,$Z\�]v$'?�7,*;()?/cZ&X3N$'Fb143<5/W
`.583<$/?j7H5R`R*;(xp4$/3<EN(D5tG4WXTZY4Y4ÕP\

�ÌÕ=É��!�j\Ù�rG@*dcZ+47r\ ]v$'LeF;&)c=58$Í¼%cZE<�Z$/&D&½_ Q -.$'F�1Z3<5Å�d3N14L ]^7;$���()$'&)9r\ ¬PìHìiúõ�
�����,é=õ^æ%Öiä�÷�å4óZõ6æNä}�KæmóXÖ�æ½ø��ð�Hä|ø�ÖHå��}�däZë��ð�PïZó=ö^æ<å��4ödó4í�¬ð�|ú;óZú;éiëdð��|û;é|÷PúXåióZì;é !U,ó,ð,�,é,åHå6¢ 	 ! � é=úbä=ëHì !�ù ëdä�÷ ! ûZ¬;é !�ù ï=é,å=çKæ�ú�ð@W�TZY4Y4ÊP\

�ÌÕ4Õ���Bv\6�	()*;?'14&)*¨n�\^IK&ucwp4$/&�WRO�\6sC�Z$/3�cZ*,9�¯,\6n�$/E<$/+4M;$'3/\àBC3<()*;?'()F;&D$/Eg1=0�n�cZM;9,$Z\ô�t*
¯,\�n�$/E<$/+4M,$/3/Wa$'9;(D5N143/W�� .?��?)l� � ! )����8( " )���2 ì "�! |�.-k "-�í" ) Â � jÛ! (*�C(*) $yÍL"%$ (Y>���)�� (��N.g���� 2B(Y>%���8( " )c. W,p414&DM;L�$~Éy1Z0á ê þûïÿXW Æ Ö4Ö4[,\

�ÌÕZ[}��Ob\Cn�cZ?���cZ*,$Z\�û ���1� $�"�! (Y�-._q "�! �*kl� ì "�! |�(*) $ � ���*kl�?&����C(Y>?(C��) \¤OPF;3N(D*;+4$'3SÏ½±a$/3N&)cZ+;W
Æ Öi° Æ \

�ÌÕ4°���®!\rn�cZ3S5)�áÏSU&D(D$A5%cZ*,9¤¯;\�n�$/E<$/+4M,$/3/\~- $Al.3N(x58()*,+��	14+Z()?�cZEUc��	14+Z()?wc=&vcZ*;9¤OP$/LecZ*i58(D?
�d3NcZL�$'lK1Z3N�X\��t*�¯,\dn�$'EN$/+ZM;$/3'WX$/9;(x58143'W�� .?��?)l� � ! )����8( " )���2 ì "�! |�.-k "-�u" ) Â � jÛ! (*�8(*) $ÍÅ"%$ (Y>Ú��)��Ô(*�N. gõ��� 2B(Y>%���C( " )c. W,p41Z&)M;L�$~Éy1Z0á ê þûïÿXW Æ Ö4Ö4[P\

�ÌÕZV}��®!\|n�c=3<5)�áÏSU&D(x$'5	cZ*;9�¯,\qn�$/E<$/+4M;$'3/\@-.$'l.3<(D5N()*;+.�	14+Z()?Z_	-.1icZ9;LecZF:cZ*;9!ÐK()o;&D(D14+Z38c=F;7HGb\þ kl� "�! �?�C(Y>%��2 û�" & ��� �1� !7ÿ >?(Y�?)>-� WdTZY4Y Æ \
�ÌÕZÖ}��¯,\Xn�$/E<$/+4M,$/3/\�-.$'l.3N(x58(D*;+y��1Z+4()?~-.$'p@()E<(D58$'9rWXTZY4YiT@\



T4T Æ

�Ø[4Y}�:�¬\�#�\�n�$/MP58$/3'\�n�14*dc=9;E�cZE�c�]67;$/143<$'5N()?wc=&K�d14M,*;9dc=5N()14*¤02143�Q ~B^\��t* á7û�º°º �
ì "�! |�.-k "-�S" ) g . � �->?� ��ºõ! (Y�?)l� �%��� !#"%$�! ��&'&'(*) $ZW Æ Ö4Öi°@\

�Ø[ Æ ��¯,\XI%\bn�(D5N?�7,$/&)&�\ ú "�� )������C( " )c.Ûq "�! � !#"%$�! ��&'&'(*) $'Í ��) $�� � $ �-. \an��t]´BC3N$'ENE/W Æ Ö4ÖZ[,\
�Ø[iT���s^\|n�14+4+4(�\iIK1ZLeF;MP5jc=5N()14*dc=&4��cZL�ob9dc|ÏmI6cZ&D?/M;&DM;E	cZ*,9�n�14*dc=9;E/\4�m*  áÝááJÿ m}& �l" .?( � &" ) ÍÅ"%$ (Y>@(*) û�" & ��� �1� !7ÿ >?(Y�?)>-� W,FdcZ+Z$/E Æ É|f,T=Ê,W Æ Ö4V4ÖP\
�Ø[4Ê}��s^\bn�14+4+4(�\�®R1=58()1Z*;E.1=0aIK1ZLeF;MP5jc=5N()14*�cZ*;9�n�1Z*dcZ9;E'\ :)dq "�! &����C( " ) ��)�� û�" & ��� ��� ��C( " ) WdÖ4Êl� Æ �A_ËÕ4Õ�fPÖ4TPW Æ Ö4Ö Æ \Cs�}@58$/*,$/9�p4$'3NEN(D14*�1Z0��Ì[iT,��\
�Ø[ZÉ���`!\�® 143N$'&)&vcZ*;9ÝBv\r¯4cZ*;E<EN14*�\UB�14&DGH5tG@F;()?�F;3<14+438c=LeL�(x*;+e(D*�¼%c=EN�Z$'&)&½\ �t* �E¸ �*kS?)l� � !?�)����C( " )���2 ì "�! |�.-k "-�S" )/:& � 2i�?&|�?)l�����C( " ) " q ú � )>?�C( " )]��2 Í ��) $�� � $ �-. WdTZY4Y4ÊP\
�Ø[iÕ����C\rB�c=M;&)E<14*r\!Qþ¼ ()+47,$/3SÏmU3N9;$'3U�tL�F;&D$/L�$/*i5jc=58(D1Z*�1Z0�- $Al.3N(x58(D*;+;\Ôÿ >?(Y�?)>-� " q û�" & ���� � � ! � !#"%$�! ��&'&'(*) $ZW,Êl�½T��A_ Æ4Æ Öqf Æ ÉiÖ,W Æ ÖZV4Ê,\
�Ø[4[}��Ob\iB�$AGH5814*e¯Z14*;$/E'\X]�c=?��H&D()*;+%587;$6Q>l.�il6cZ3N9gO@z@M;cZ9r_Cn�14*dcZ9;(D?6�t*;F;MP5:ý4UM,5NF;M,5wW@IK14*@Ï

?'M;3N3<$/*;?AG4W�s>}P?'$/F,5N()14*;E'W�cZ*;9 �d143<$/(D+4*PÏt�vc=*;+4Mdc=+4$gI6cZ&)&DE�(D*Ù¼RcZEN�Z$'&)&�\��t*Ù]~\>¼R1ic=3N$=W
nÑ\ZÐK3N1�G4W4cZ*,9�-!\ZO@5N$/(D*@o;3:»;+4+4$'*rWZ$/9;(x58143<E/W^á ) $ (*)�-� ! (*) $�þ kl� "�! (Y�-. " q ÿV" q:� j � ! � û�" ) �.?� !:� >?�C( " ) WdFdc=+4$/E.ÉH°�f@Ö4[,\,�S:O�Ba3<$/E<E/W�TZY4Y Æ \ Æ ÏmÕZV4[4YZÊ|Ï Æ °ZT=É,\

�Ø[i°���Ob\iBv$'GH5814*e¯Z14*;$'EC$'5acZ&½\�Ë ��|�.?2i�?2�2 ±�©@Í ��) $�� � $ ����)�� Í ( <p! � ! (Y�-. o �*kl� Â � A (i.��%� Â � �l"�! � \
�Ø[4V}��ÐR\CI%\CBC(D$/3N?'$Z\ ë ��.?(Y> û ���1� $�"�! m þ kl� "�! m/q "�!üû�" & ��� �1� !mÿ >?(Y�?)l�C(i.?�*. \�n��t]�BC3N$'ENE/W

Æ Ö4Ö Æ \
�Ø[4Ö}��ÐR\bI%\XBC()$'3N?/$=\'þ m � �-.Ú��)���� !#"%$�! ��&'&'(*) $'Í ��) $�� � $ �-. \�n��t]ºBC3<$/ENE'W�T=Y4YiTP\
�Ì°ZY}���C\rBC3N$'?j7;$/&x5!cZ*;9��¬\	��\�]^(D?�7iG4\!QÅIK1Z*H5N3N14&D&)$/9Ýs�}PFb$/3<()L�$/*i5U581�Q%E<EN$'ENE:587,$yÐK$'*;$AÏ

�,58ER1Z0CBC3N1@?/$'9;M;3N$�QR3N+4M,Le$'*H5R]�G@Fb$�IK7;$/?j�H()*,+;\  áÝáÝá®þc! ��)c.p��>?�C( " )c. " ) ÿV" q:� j � ! �
á ) $ (*)�-� ! (*) $ZWdT=Él�ÞÉZ��_ËÊ4Y4T�fPÊ Æ TPW Æ Ö4ÖZV,\

�Ì° Æ ��-.$/?'&)(DoºfºQ -.$/?'M;3NE<()14*�c=*;9à]v38cwp4$/3NENcZ&g�	(Do;38cZ3SGº021Z3�¼%cZE<�Z$/&D&½\ ¬@ìHìHúõ����4é@écÖ@ð�æ
ä=ëPé4í;ä|öbðqì,ó4ì,é�æméiç4øÃ��¼4é4ëZ�bï|í��ZëPéXÖiå,ïwõÃ�P\

�Ì°4T���#�\�-.$/*�cZ*;9�n�\bsC3<l.(D+;\KQà³~$/*,$/3N(D?�-.$/?'M;3NE<()14*�]v1@14&Dob1�}�02143 ¼%c=EN�Z$'&)&rÏ6~3'_6OP?'38cZF
Òa14M;3�Ð�14()&D$/3NF,&)c=58$^O@G@E<5N$/Lec=58(D?wcZ&D&DGb\X�t*|gÔû � ÿ  � � ÍVg ê Ë ��.E|��?2*2 ì "�! |�.-k "-�bWHTZY4Y4[P\

�Ì°ZÊ}��¯,\>-.$/F;FiG4\���1@?/cZ&^I6B�OýIK1Z*Hp4$/3<EN(D14* ()*ÙcÝ#%()3<$/?'5SÏSO@5tG@&)$�IK1ZLeF,()&D$/3/\��m*T��! � gAû �
ì "�! |�.-k "-�S" ) û	" )X�8(*) � ���8( " )c. WdTZY4Y Æ \



T4T4T

�Ì°=É���#�\Z-.14ob$'3<58E�cZ*;9�¯,\|ÐK38cZ*i5w\P-.$'0ÞcZ?A58143<()*;+ ]v1@14&)E'\@�t*ynÑ\Z�d1�l.&)$'3/W=$'9;(D5N143/W�Â �Nq���>?� "�! (*) $ L
:& ��!-"�A (*) $ �Nkl��¢/�-.?( $ ) " q á ��(i.?�8(*) $Zû�" ��� WX?�7dc=F,58$'3 Æ É;WXFdcZ+4$'EUÊ4YZÖqfPÊiÕZTP\dQ.9,9;()E<14*PÏ
��$'EN&)$AG4WX- $/cZ9;(D*;+;WXn�Q�W Æ Ö4ÖZÖ,\

�Ì°4Õ��!]~\KO@7;$wcZ3<9¨c=*;9ü�C\��d$/+4cZ38c=E/\¨Q �d1Z&)9 02143�Q%&D&ROP$/cZEN1Z*;E/\ß�t*£¡ �*k û�" )dqd� ! �?)>-� " )
ú � )>?�C( " )���2�� !#"%$�! ��&'&'(*) $ ��)�� û�" & ��� �1� !Ôg_! >-k�(*� �->?� ��! � W^F;cZ+4$/E�TZÊZÊqf,T=ÉiTP\CQ I^n
BC3<$/ENE'W Æ Ö4Ö4Ê,\

�Ì°Z[}�!]~\�OP7;$/cZ3N9�c=*;9ÝO�\bB�$AGH5814*Ý¯Z14*;$/E'\^]v$/L�F;&uc|58$�n�$'58cZF;3N1Z+438c=LeL�(D*;+�02143 ¼%c=EN�Z$/&D&½\K�t*
nÑ\Hn�\Z]~\HIK7;cZ�H38c�p|cZ3<5tG4Wi$/9;(x58143'W½�´³E³2�ÜgAû � ÿ  � � ÍVg ê Ë ��.E|��?2*2 ì "�! |�.-k "-�bW4Fdc=+4$/E
Æ f Æ [,WdTZY4Y4TP\

�Ì°4°���OH5838c|58$/+Z1;_ OH5838c|58$/+Z()$/E 02143 BC3N14+Z38cZL ]v38cZ*,E<02143<Lgc=5N()1Z*r\ ¬PìHìiúõ��^���Z���Kæ
ðqì@ëPóZì;é4í;ä6¢;å4óZöPíiø;óiíPé�æ<äZëHíb\

�Ì°ZV}�!Q�\�Q�\�]�cZ�|c=*;+%c=*;9�Bv\�Q�\|³~3NM;o;o�\�ÿV" q:� j � ! � � ��(*)l� �?)���)>-�%L û�" )>-� � �N.���)��h� ! ��>?�C(Y>-� \
]^7,14L�EN14*�IK14L�F;M,5N$/3 BC3<$/ENE'W��	1Z*;9;14*rWd`Æ��W Æ Ö4Ö4[,\

�Ì°ZÖ}�!]v$'3NEN$=\àþ � ! & Â � jÛ! (*�C(*) $ ÿ m,.?� �?&/. \«I6cZL�o;3<()9;+Z$�`R*,(Dp4$'3NEN(x5mGýBC3N$'ENE/WRI6c=L�o;3N(D9;+4$ZW
`_��W Æ ES5 $/9,(D58(D14*rWdT=Y4Y4Ê,\

�ØV4Y}��nÑ\	³y\r¯,\bp=cZ*Ý9;$'*ÑÐK3NcZ*;9rW	¼!\ÌQ�\�9;$y¯Z14*;+,W	Bv\V�~&)(D*H5wW�cZ*,9¤B�\ØQ�\	U&)(xp@()$'3/\Us>{�?/()$'*H5
QR*;*;1Z58c=58$'9�]�$'3NL�E/\a]v$/?j7;*;(D?wc=&�3N$'Fb143<5/WX` *;(Dp4$'3NEN(x5mG�1Z0�Q%L�E<5N$/3<9dcZL�WXTZY4Y4TP\

�ØV Æ ��nÑ\|³�\q¯,\/p=c=*!9;$'*�ÐK3NcZ*;9rW|B�\��~&)(D*H5wW�cZ*,9�¯,\q¯,\/±U(D*|²<Mr\=]�$'3NLº-.$'l^3N(D5N()*;+Kl.(D5N7:]�3Nc�p4$'3SÏ
ENcZ&	�dM;*;?A58(D14*;E/\ÛgÔû � þc! ��)c.p��>?�C( " )c. " ) ÿV" q:� j � ! � á ) $ (*)�-� ! (*) $ ��)�� � �?�Nk " � " 2 "%$ m W
Æ TX�½T���_ Æ Õ4T�f Æ Ö4Y,W;TZYZY4Ê,\

�ØViT���nÑ\À³�\À¯,\6p=c=*�9;$/*�ÐK3NcZ*;9�c=*;9�Bv\��~&)(D*H5/\ g7ÿ ú·¾ ÿ ¢ ú¿� �?��� �0á ) A ( !#" )l&|�?)l� Ì .�� !
� ��) � ��2 WbTZYZYiÕP\

�ØV4Ê}��I%\	±a$/3<7;1@$'0m\�¼R1�l�581��tLeF,&)$'Le$'*H5:587,$g�dM,58M;3<$Z\��t*µ�´¡ �*k á���!-" &'(Y> !#" û�" )dqd� ! �?)>-� W
F;cZ+4$'ERÊiTwf@ÉH°PWdTZYZY4Y,\

�ØVZÉ���s^\/±U(DENEN$'3/\iOP?/1ZFb$/9�# GP*;cZLe(D?a-.$'l.3<(D58$a-.M;&D$/E/\=�t*:p=cZ*:9;$/*�ÐK3NcZ*;9�nÑ\qcZ*,9�-:\/±a$'3NLec,W
$'9;(D5N143NE'W�Â+� 2i� ë ��.��%�6� !#"%$�! ��&'&'(*) $ n Â�ÌVÍ3á R ³¥� s Wdp41Z&)M;L�$�ÕZÖ�ý=É�1Z0á ê þûïÿX\bsC&DEN$AÏ
p@(D$/3 OP?/(D$/*;?'$�BCM;o;&D()EN7,$/3NE'WbTZY4Y Æ \

�ØViÕ���s^\R±%()ENE<$/3/\ÔOH5838c|58$/+Z1;_�Q ��cZ*,+4MdcZ+4$�02143�BC3N14+Z38cZL ]v38cZ*;ES02143NLec=5N()14*´ÐKcZEN$'9¬14*
-.$'l.3<(D5N()*;+�OH5838c|58$/+Z()$'E/\�O@G@E<5N$/L #R$/EN?'3N(DF,58(D14*�1=0�OH5838c|58$/+Z1�Y,\ËÕP\ �t*�Q�\�n�(D9;9;$/&D9;143<FrW
$'9;(D5N143/W��¥� �Nk¦:)l�1� ! )����C( " )���2 û�" )dqd� ! �?)>-� " ) Â � jÛ! (*�8(*) $�þ �->-k�)l( lp� �-.���)�� gõ��� 2B(Y>%� ��C( " )c. Wd��®UI^O�T=YiÕ Æ W,FdcZ+Z$/E ÊiÕ4°�f@Ê4[ Æ \;OPF;3N(D*;+4$'3SÏè±C$/3N&)cZ+;W;TZY4Y Æ \



T4TZÊ

�ØV4[}��s^\ ±%()ENE<$/3/\ÈBC3<14+438c=L ]�3NcZ*;E<021Z3NLec=58(D14*«l.(D5N7¬O@5N38c=5N$/+41�ý ¾ ]~_R- M;&D$/E'W�O@583Nc=58$'+4()$'E/W
]v1@14&DE/WZcZ*;9�O@G@ES58$/L�E�()*�O@5N38c=5N$/+41 ¾ ]KÏmYP\ËÖ,\H�t*��	$/*,+icZM;$'3CI%\|$'5>cZ&�\DW|$/9;(x58143<E/W ¢ " &���(*) �
ÿ�� �->?( �õ>/� !#"%$�! ��& � �?)� ! ���C( " ) W%��®%I^OßÊ4Y Æ [,W FdcZ+4$'E�T Æ [qf,TZÊ4VP\6OPF;3N(D*;+4$'3SÏ½±a$/3N&)cZ+;W
T=Y4YZÉ;\

�ØVi°���s^\�±%()ENE<$/3'\ôQ�O@M;3<p4$AG¨1=0�O@5N38c=5N$/+4(D$/Eg()*¨- M,&)$AÏtÐ6cZE<$/9ßBC3N1Z+438c=L ]v3NcZ*;E<021Z3NLec=58(D14*
OHGPES58$'LeE'\·�l"��6! )���2 " q ÿ m�& <?" 2B(Y> û�" & ��� �����C( " ) W;ÉiYX� Æ �A_ÌV4Ê Æ fPVi°=Ê,W;TZY4Y4ÕP\

�ØV4V}��s^\i±%()E<EN$/3�c=*;9¶��\ Ït$=\ ÏèQ�\HÐ�$/*dcZ(DENENc,\�Q�IK143<$R��cZ*;+4Mdc=+4$^02143�-.$'l.3N(x58(D*;+;\b�t*�I%\��~()3N?j7PÏ
*,$/36cZ*;9�¼!\c�~()3N?j7;*,$/3/WP$'9;(D5N143NE'W�� )���?)l� � ! )����C( " )���2 ì "�! |�.-k "-�h" ) Â � jb! (*�C(*) $/ÍL"%$ (Y>��)��Ô(*�*. g���� 2B(Y>%���8( " )c. W;sa®R] I^O Æ ÕPW Æ Ö4Ö4VP\

�ØV4Ö}��s^\b±U(DENEN$'3/W���\ Ïè$Z\ ÏtQ�\�ÐK$'*dcZ(DENE8cPW	c=*;9ÝQ�\�]v14&DLgc=?�7�\UÐKM;(D&)9;(D*;+gBC3N1Z+438cZLÓUF,58(DLe(Dµ'$/3<E
l.(x587Ù-.$'l.3<(D58(D*;+ÝO@5N38c=5N$/+4(D$/E'\Ý�t*T��! � gÔû � ?)l� � ! )����C( " )���2 û�" )dqd� ! �?)>-� " ) ú � )> ��C( " )���2�� !-"%$�! ��&'&'(*) $ZW,F;cZ+4$/E Æ Ê�f,TZ[,W Æ Ö4ÖZV,\

�ØÖ4Y}��¯,\,±U(DENEN$'3 cZ*;9�¯,\bO@?�7,$/$/3<9;$/3'\õgÁÀõ� (Y>E|Â?)l� !-" � � >?�C( " )0� "þÿ ¢ ú WdTZY4Y4Y,\
�ØÖ Æ ��Bv\a�ÿc=9;&)$'3/\¨]^7;$�sCENEN$'*;?/$Ý1=0:�dM;*;?A58()1Z*dcZ& BC3N1Z+438c=LeL�(D*;+,\ü�t*Ã�E± �*k gAû � ÿ m�& ��l" .?( � & " )§� ! (*)>?( � 2i�-. " q�� !#"%$�! ��&'&'(*) $GÍ ��) $�� � $ �-. WvFdcZ+Z$/E Æ f Æ É;WvQR&)ob$/zHM;$'3NzHM;$=W

® $'l¬n�$�}P()?/1,WX`UOPQ�W Æ Ö4ÖiTP\
�ØÖiT���Bv\a��cZ9,&)$/3'\ßn�1Z*dcZ9;E�02143e�dM,*;?'5N()14*dc=&.Ba3<14+43NcZLeL�(D*,+;\×�t*üg � A ��)>-�%� ú � )>?�C( " )���2

� !#"%$�! ��&'(*) $ZW;�v®%I^O�ÖiTZÕPW;Fdc=+4$/ERT=É|fPÕ4TPW Æ Ö4ÖiÕ@\
�ØÖ4Ê}��Bv\���cZ9;&D$/3'\ ¼R1�l 581ô#%$/?'&uc=3N$«cZ* �tLeFb$'38c=5N(Dp4$=\ gAû � û�" & ��� �C(*) $Nÿ]��!:A �?m,. W

T=Öl��Ê���_ÀT|ÉiYqf,T=[4Ê,W Æ ÖZÖi°P\
�ØÖZÉ���nÑ\���cZ*;9r\!IK14*i58(D*@Mdc|58()1Z*PÏmÐ6c=EN$'9ÝBC3N1Z+438cZLÄ]�3NcZ*;ES02143NLec=58(D14*�O@5838c|58$/+Z()$'E/\¹�]"���! )���2" qÜ�*kl� gÔû � WbT4°X� Æ �A_ Æ [ZÉqf Æ V4YPW Æ Ö4V4YP\
�ØÖiÕ��!Q�\���\v��3N(D+47i5�cZ*;9 n�\��d$'&)&)$'(DEN$/*�\�QÍO@G@*i5jcZ?A58(D?�QRF;F;3<1icZ?j7ÿ5N1�]�G@Fb$�O@14M;*;9;*,$/ENE'\

:)dq "�! &����8( " ) ��)�� û�" & ��� �����C( " ) W ÆZÆ ÕX� Æ �A_ÌÊ4VqfPÖ=É;W Æ Ö4ÖZÉ,\



T4T=É

� �!� �������A����



T4T4Õ

� ���a�@¢���¡ �ß� £ � �Þ�b� ÷ ���X¡Þ¦ � �d�q� � 9v�C��;

¼%c=EN�Z$'&)&	()E.c�F;M;3<$/&DGg02M;*;?A58(D14*dcZ&�&ucZ*;+ZMdcZ+4$=\CQR&)&�?/14L�F;M,58c=58(D14*;E^cZ3N$~9;14*;$~p@(uc�$Ap=cZ&DMdc=5N()14*
1Z0C$A}PF;3N$'ENEN(D14*;EU5N1gG@()$'&)9�p=c=&)M;$'E/\Us�c=?�7�p|cZ&)M,$�7dcZEUcZ*Ýc=ENEN1@?'(uc=5N$/9�5tGPFb$=\UQh5mG@Fb$�?wc=*Ýob$
3N1ZM;+47;&xG¤3N$'+icZ3<9;$/9ÿcZE�c�EN$A5�1Z0Kp=cZ&DM;$/E'\�s�},cZLeF,&)$/E!1Z0K5mG@Fb$/E�cZ3<$yÐwö@ìß�Þ()*i58$'+4$/3<E-�AWvãdäHä@å
�Þob1@1Z&)$wc=*;E-��W � Ð�ö@ì^�0�Þ7,14Le1Z+4$/*,$/14M;EK&D()ES58E�1=0�()*i58$/+Z$/3NE#�AW	¦Nî4ì@ëXïwöPí	æSÐwö@ì�©��ÞES583N(D*;+;W@()*i58$'+4$/3
FdcZ(D3NE#�A\as�},cZL�F;&)$'E.1Z0vp=cZ&DM;$/E^5N7dc=5.7dc�p4$~587;$'EN$:5tG@Fb$/ERcZ3N$=_

p �Z�vÐwöPì
û@ë4ødéè�Z��ãdä@äHå

� ØVærÿJær�����Z� � Ð�ö@ì^�
¦ � U,éPå@åHä � æZk6ÿX© �Z�ü¦Nî4ì@ëXïwöPí	æSÐwö@ì�©

]^7;$w�Z��E<G@L�ob14&v()ER¼RcZEN�Z$'&)&8�ÌER*;1=5jc=5N()14*�02143RcZE<EN1@?/()c=58(D*;+ec�p=cZ&DM;$!l.(x587�cy5mG@Fb$=\R�t*�02M;*;?�Ï
58(D14*dcZ&a&ucZ*,+4MdcZ+Z$/E/W�02M;*;?'5N()14*,E�c=3N$��t�d3<E<5�?/&)cZENE1�g?'(D58(Dµ/$'*;E/\Ý�dM;*,?'58(D14*;E�?/cZ*Ùob$�Fdc=ENEN$'9ýcZE
cZ3<+4M;L�$/*i58E6581�02M;*,?'58(D14*;E'Wd3<$'5NM;3N*;$'9�cZE^3N$/E<M;&D5NE/W;M;EN$'9�cZE^p|cZ&)M;$'E^5N1y?/14*;ES583NM,?'5 1Z587;$'3^p|cZ&xÏ
M;$'E/W�$A58?=\g�dM;*;?A58(D14*dcZ&�5tG@Fb$/E�c=3N$y9;$'*;1Z58$'9�oiG ¢}¡d\�Ðwö@ì ¢}¡¨ãXäHäHå�(DE!c�02M;*,?'58(D14*dcZ&�5tG@Fb$
l.7;14E<$U()*,F;M,5K()EKc=*�()*i58$'+4$/3KcZ*,9�14M,58F,M,56(DEKc�ob1@14&D$wc=*r\C¼RcZEN�Z$'&)&�c=&)EN1�ENM;F;Fb1Z3<58EKFb14&DG@L�143SÏ
F;7;(D?!5mG@Fb$/E'W�5tGPFb$'E%587dc=5UcZ3<$�M;*;(xp4$/3<E8cZ&D&DG�zHMdcZ*i58(x�d$/9r\RQàFb14&xGPL�143<F;7;()?~5mG@Fb$�()E%c�0ÞcZLe(D&xG
1Z0�5tG@Fb$/E'\��d143K$�};c=LeF;&D$ZWPêdä=ëPóPåHå�óaæ � ó��e3N$'F;3N$'EN$/*i58E cZ&)&b&D()E<5�5tGPFb$'E/\a�t*�5N7;()E�5mG@Fb$ZWXóy(DE6c
M;*;(xp4$/3<EN(uc=&)&xG�z@M;cZ*H5N(D�d$'9�5mG@Fb$.p=cZ3<(ucZo;&D$Z\�]^7;$ M;*;(xp4$/3NENcZ&XzHMdcZ*i58(x�d$/3a?wcZ*eM,ENMdcZ&D&DG�ob$ 14L�(D5SÏ
58$'9r\�QR&)&�5tG@Fb$yp=cZ3<(ucZo,&)$/EU()*Ñc�5tG@Fb$�$A}PF;3N$'ENEN(D14*�cZ3N$y(DL�F;&D(D?'(x58&áG�M;*;(xp4$/3<E8cZ&D&DG�z@M;cZ*H5N(D�d$'9r\
�dM;*;?A58(D14*;E^?wcZ*�cZ&DEN1y7dcwp4$!Fb14&xG@Le1Z3NF;7;(D?%5tGPFb$'E/\�]^7;$!&D$/*;+Z5N7�02M;*;?'5N()14*�()E.c=*�$A},cZL�F;&)$~1=0
Fb14&xGPL�143<F;7;()?R02M;*;?A58()1Z*;E/\C�è5.5jc=�Z$/ERc=*HG�&D()E<5^cZ*;9�3N$A58M;3<*;E (x58E^&)$'*;+Z5N7r_



T4TZ[

å4é=öPíiìZ¬ �Z� � ó��Þ¢}¡£ÐwöPì
å4é=öPíiìZ¬ � � �Qì
å4é=öPíiìZ¬ ¦¨�����dð�©ü�ÞØ �ºå4é=öPíHì�¬�dð

Qôo;(D+ecZ9,p|cZ*H58cZ+4$!1Z0�02M;*;?A58()1Z*dcZ&	&)cZ*;+ZMdcZ+4$~()E^587;$@5d$�}P()o;(D&)(x5tGg5N1�023N$'$/&xG�9,$'�d*;$�*;$Al¬cZ&)+4$�Ï
o;3NcZ()?~9;c=5jc�5mG@Fb$'E/\�Q¬E<()L�F;&)$U$�},cZLeF,&)$~1Z0�9dc=58c�5tG@Fb$!()E6ãdäHä@åPWd9;$'�d*,$/9�c=E^0214&)&D1�l.E/\

çPóZì,óßãdä@äHåí�ßû@ë4ø;é�� ù ó,å@ðZé
û@ë4ødé�cZ*;9 ù óPå@ð4é�cZ3N$�?wcZ&D&)$'9�9dc=58c�?'14*;ES583NM;?A581Z3NE/W	ob$'?wcZM;E<$�5N7;$'G�cZ3N$�M;EN$'9¤5N1�?'14*;ES583NM;?A5
p=c=&)M;$'E/\��ß7,$/*�*,1:?'14*,02M;E<()14*�?/14M,&)9ycZ3N(DEN$=W4l�$ c=&)EN1U3N$A02$/3>5N1~9dc=5jcU?'14*;E<5N3NM;?A58143<EaEN(DLeF,&DG�cZE
?/1Z*;E<5N3NM;?A58143<E/\�OPM,?�7¤cg9dc=5jce5tG@Fb$�9,$'�d*;(x58(D14*�l.7;14EN$�?/14*,E<583<M;?'5N143NE%5jcZ�Z$�*;1�Fdc=38cZL�$'5N$/3<E
?wc=*�ob$y3N$/+4cZ3N9;$'9�cZE:$'*@M;L�$/3Nc=58(D14*;E'\yQ%*,1Z587;$'3!$�};c=LeF,&)$�1Z06cZ*Ñ$'*@M;L�$/3Nc=58(D14*Ý5tGPFb$�(DE:c
9dc=58cy3<$/F;3<$/E<$/*H5N()*;+�?/14&D143<E/\

çPóZì,ó��,ä@åHä=ë¤� � éiç �Mhië,éHé=ö �eãdå|ø;é�� � éPåHå@ä��
]^7;$�?'14*;ES583NM,?'581Z3NEg?wc=*¨c=&)EN1¤5jcZ�Z$�Fdc=38cZL�$'5N$/3NE'\«�d1Z3�$A},cZL�F;&D$ZW6(x0%lK$�l6cZ*i5e581�Le1@9,$/&
+4$'14L�$'583<()?�14o@²<$'?'58E'W�lK$y?wc=*;*;1Z5:EN()L�F;&xG�$'*@M,Le$'38c=5N$y3N$'?'5jc=*;+4&D$/E/W�?'()3<?/&)$'E/Wr583<(ucZ*,+4&D$/E/Wr$A58?Z\
��$�L�M;E<5RENFb$'?/(D0kG�5N7;$�?'$/*H5N$/3'�Þc�FdcZ()3.1Z0�5d1ic|5R*@M;L�ob$'3R3N$'F;3N$'EN$'*H58(D*;+�?'1@143N9,()*dc|58$/E#�.cZ*;9
587,$ 38cZ9,()M;E���cÜ5d1ic|5�*@M,L�ob$'3-�>1Z0�5N7;$ ?'()3N?'&)$^143>587;$.p4$'3<5N()?'$/E�1Z0�587;$^583N()cZ*;+Z&)$=\>OPM;?j7gc:9dc=5jc
5tGPFb$:?wcZ*�ob$:9;$'�;*;$/9�cZE^0214&D&)1�l.E'W,l.7;$'3N$ËGdäPïwöPì�()E.c�5tG@Fb$!E<G@*;1Z*HG@L�\

ì��4ú;é�Gdä,ïwö@ì�à¦ ù åHä4óZì	æ ù åHäióZìÙ©
çPóZì,ó�h@é,äü���dï|ëlÖiå4é�GdäPïwö@ì ù åHä4óZì�eû@ëbï=ó=öPí;åié�GdäPïwöPì�GdäPïwöPì�GdäPïwöPì

� � éXÖqì�GdäPïwö@ìvGdäPïwö@ì

#Uc=58cÑ5mG@Fb$/Egl.(x587âL�M;&x58(DF;&x$�F;cZ38cZL�$A58$/3<()µ'$/9â?'14*;E<5N3NM;?A58143<E�cZ3<$�EN14L�$'l.7dc|5�&D()�Z$�58cZ+4+4$'9
M;*;(D14*;E65mG@Fb$'ER(D*�1Z587,$/3.&)cZ*;+4Mdc=+4$/E'\



T4T4°

#%c=5jc�5tG@Fb$/Ey?wcZ*ýcZ&DEN1Ýob$�3N$/?'M;3NE<(Dp4$'&DGÿ9;$'�;*;$/9r\Ù�d143�$A},cZL�F;&)$=WaENM,F;Fb14EN$�lK$�9;$A�d*;$
o;(D*dcZ3<G�583<$/$'E/\aQ�583N$'$~()EK$/(x587;$'3^c�*,1@9;$Ul.(x587�?j7;()&D9;3N$'*�143^c�&D$wc=0m\>#Uc=5jc�L�()+47i5Kob$~E<5N143N$'9
()*�5N7;$!*;1@9;$'E%cZ*;9]ý|143.&)$/c�p4$'E/\K]^7;$�?j7;()&D9;3N$'*�cZ3N$!cZ&)E<1y583<$/$/E'\.IK14*;E<()9;$'3Rc�EN(DL�F;&)$~o,()*dcZ3SG
583<$/$Rl.7;()?j7�E<5N143N$'E614*;&xG�()*i58$'+4$/3<EK()*e587,$U*;1@9,$/E/\�OPM;?j7�c�583<$/$%?wc=*�ob$%9;$'�;*;$/9�cZE�0214&)&D1�l.E/\

çPóZì,óßû@ë,éHé¥���;ä=çPéÝÐwöPì�û@ë,éHéßû@ëPéHé
�|�PéHó4ê

]^7;(DE�()E�c!3N$'?/M;3<EN(xp4$%9,$'�d*;(x58(D14*yl.7;$'3N$ 587;$ 9dc=58c!?'14*;E<5N3NM;?A58143	�dä=çPé�58cZ�Z$/EKc=*e()*H5N$/+Z$/3�cZ*;9
5tlK1�583<$/$'EG�Þ&D$'0k5�cZ*;9�3<()+47i5!?�7;(D&)9¤583<$/$d��c=E�FdcZ3NcZL�$'58$'3NE'\�U*;$e?/cZ*�?/1Z*;E<5N3NM;?A5�c�583N$'$eoHG
cZF;F,&DG@()*;+~?/14*;ES583NM,?'581Z3NE�5N1�cZ3N+ZM;Le$'*H5NE/\C�d1Z3a$�};c=F;LeF,&)$=WZ�dä=çPé¥�à¦¨�;äZçPéQÿí�PéHóiê¥�,éHó4ê]©
�PéHóiê�3N$'F;3N$'EN$'*H58E%c�583N$'$~p@()ENM;cZ&)(Dµ/$/9�()*�587,$~0214&)&D1�l.(D*;+��;+4M;3N$=\

3

2

L L

L

O@M;F;Fb14E<$y*;1qlôlK$�l6c=*H5~5N1�E<581Z3N$�9dc|5jc�()*�ob1Z587Ý*;1@9;$/E:cZ*;9Ý&)$wcwp4$/E'\�]^7,$y9;$A�d*;(x58()1Z*
1Z0+�PéHó4ê�7;cZE^581yob$�c=9dcZF,5N$/9�02143.cZ*�$�}@5838cyFdcZ3NcZL�$'5N$/3/\

çPóZì,óßû@ë,éHé¥���;ä=çPéÝÐwöPì�û@ë,éHéßû@ëPéHé
�|�PéHó4êÞÐwöPì

��$ULe(D+47H5KcZ&)E<1�l6c=*H565N1�ES58143<$%p=cZ&DM;$/E61Z5N7;$/3�587dc=*�()*i58$/+Z$/3NEK()*g5N7;$%583<$/$Z\aB�14&xGPL�143<F;7;()E<L
cZ&D&)1�l.E%M;E~M;E<$�5N1�9;$'�;*;$yFdcZ3NcZL�$'58$'3N(Dµ/$'9Ý9dc=58cg5mG@Fb$/E'\�]^7;$�0214&)&D1�l.(D*;+g9;$A�d*;(D5N()14*�EN7,1ql.E
c�5N3N$'$:l.7,()?j7�?wcZ*�E<5N143N$!cZ*iGH587;(D*;+y()*�(x58E^*;1@9;$'ERcZ*;9�&D$wcwp4$/E'\



T4TZV

çPóZì,óßû@ë,éHé�ó����;ä=çPé�ó ¦mûPëPéHé�óX©â¦mû@ëPéHé´óX©
�|�PéHó4êºó

û@ëPé@é�óe3N$'F;3N$'EN$'*H58EUc�0ÞcZL�()&áG�1=0�5N3N$/$'E/\�ûPëPéHég()E.L�143N$~&)()�Z$:c�58$/L�F;&)c=58$Ul.7;(D?�7�?/cZ*�G@()$/&D9
()*P�d*;(D5N$/&xG�LecZ*iG�9dc=58c:5tG@Fb$/E�oiGy()*;ES5jcZ*i58()c=58(D*,+�ó�l.(x587�9;(x��$'3N$/*i5a5mG@Fb$/E'\a]^7;$'3N$A02143N$=W@û@ëPé@é
()E^?/cZ&)&D$/9�c�5tG@Fb$!?/1Z*;E<5N3NM;?A58143.o�$'?wc=M;EN$!(D5^o;M;()&D9;E65tG@Fb$/E.023N14L�5tG@Fb$/E'\

��$�?/cZ*¤9;$A�d*;$�02M;*;?'5N()14*,E~1Z*¤9;c=5jcg5tG@Fb$/E/\�Q�02M,*;?'5N()14*Ý1Z*Ý5N3N$'$/E~?/14M;&D9Ý9;(DE<58(D*;+4M;(DEN7
587,$y5ml�1�9;(x��$'3N$'*H5!?wcZE<$/E�cZ*,9�$A}@5N38cZ?A5!587;$�9dc|5jc�E<5N143N$'9Ñl.(D5N7�?'14*;ES583NM,?'581Z3NE�oiG¤Fdc|5N58$'3N*
Lec=58?j7;(D*;+;\ºQ Fdc=5N5N$/3<*ß(DE�o;cZEN(D?wcZ&D&DGýcÿ9dc=58cÿ?'14*;E<5N3NM;?A58143�cZF;F;&D()$/9×581Ùcÿ&)(DE<5g1Z0|�k023N$/$d�
p=c=3N(uc=o;&)$'E61436ENM;o,Fdc=5N5N$/3<*;E/\a�ß7;$'*�c�Fdc|5N58$'3N*�(DE^Lec=5N?�7,$/9�cZ+4cZ()*;ES5.c�p=cZ&DM;$ZW,FdcZ3<5NE^1Z0�587;$
p=c=&)M;$�cZ3N$�ob14M;*;9ý581¤587;$�F;c=5N5N$/3N*ýp|cZ3N()cZo;&)$'E/\âOPM;F;Fb1ZEN$�lK$�M;EN$�cZ*×()*i58$'+4$/3�5N3N$/$�cZE�c
o;(D*dcZ3<GgEN$wc=3N?j7�583N$'$Z\a]^7;$'*�l�$!?/cZ*�9;$'�d*,$�cyEN$/cZ3N?j7�02M;*;?A58(D14*�cZE^0214&D&)1�l.E/\

ðZéHó4ëlÖ,¬ �Z�hÐwö@ì ¢}¡¨û@ë,éHéÝÐwö@ì ¢}¡¨ãdä@äHå
ðZéHó4ëlÖ,¬�öè¦¨�Pé@ó4êQ�]©ª�¨öc�Z���
ðZéHó4ëlÖ,¬�öè¦¨�;äZçPé��¬åüë]©ª�ôïqê¥�����Zö

ì�¬;é=ö´û@ëiø;é
éPå@ðZéôïqê«öX«���ì�¬;é=ö�ðZé@ó4ëlÖ�¬´öhå

éPå@ðZé¬ðZé@ó4ëlÖ�¬´ö´ë

�è0�587;$:Fdc=38cZL�$'5N$/3^()E.cy&D$wc=0mWP587;$~�d3<E<5 Fdc=5N5N$/3<*�(DE^Lgc=5N?j7;$/9�cZ*;9�5N7;$~p=cZ&DM;$:ES58143<$/9�(D*�587;$
&)$/c=0�()E^ob14M;*;9�5N1��X\��t*�587;$:?wc=EN$:l.7;$/3<$!5N7;$:5N3N$/$:()E.cy*;1@9;$=WX(D5NE.ES58143<$/9�p=c=&)M;$!c=*;9�ob1=587
?j7;()&D9;3N$'*�cZ3N$�ob1ZM;*;9�5N1���cZ*;9�å�c=*;9�ëXW�3N$'ENFb$/?A58(xp4$/&xG4\~-.$/?/M,3NEN(xp4$�EN$/cZ3N?j7Ý()ERFb$'3<02143NL�$'9
(D0v*;$/?'$/E<E8cZ3<GZ\

QR*�(D9;$wc�587;3N1ZM;+47;1ZM,56587;(DE69;(DENE<$/3<58c=58(D14*�()EK5N1�3N$'F;3N$'EN$/*i5 F;3N1Z+438cZL�E6cZE^cZo;ES5838c=?'5^9dc=5jc
5tGPFb$'E/\â]^7;()E�(DEy9;14*,$�oHG 9;$A�d*;(D*;+�c¤9dc=58c¤5tG@Fb$�5N1�3<$/F;3<$/E<$/*i5g587,$�F;3N14+Z38cZL�E/\×s>p4$'3<G
?/1Z*;E<5N3NM;?A58143.3N$'F;3N$'EN$/*i58E%c�E<G@*H58c|}�?/c=58$'+4143<GZ\��d143^$�},cZLeF,&)$=W;&ucZL�ob9dc�?/cZ&D?/M;&DM;E^7dcZE^587,3N$/$



T4TZÖ

E<G@*i5jc|}�?/c=58$'+4143<()$/E'_>p=cZ3<(ucZo,&)$/E'W;cZF;F,&)()?/c=5N()1Z*;E'W;cZ*,9�&ucZL�ob9dc�cZo,E<583NcZ?'5N()14*,E/\C]^7;$'EN$!?/cZ*�ob$
9;$A�d*;$/9�cZE^5N7;$~0214&)&D1�l.(D*;+�9dc=5jc�5tGPFb$=\

çPóZì,ó��Pó=÷£�T	,óië´îZìPëXïwöPí
� 	 ú@ú¤�Pó=÷�Pó=÷
� 	 õ�ð¨îZìPëXïwöPí¤�Pó|÷

�t*�OP$/?A58(D14*�ÕP\ÌÊ,\Ë°PW,lK$:EN7;1�lK$'9�c�02M,*;?'5N()14*�02143^ob$A5jcy3N$'9;M;?A58()1Z*�14*�5N7;()E^9dc=58c�5tG@Fb$Z\



TZÊ4Y

� ���C�@¢���¡ ��� £ � 9v�C�  �½�];�;w��;

Uo;EN$'3<p4$U587,$UEN$/cZ3N?j7�02M;*,?'58(D14*g02143�()*i58$'+4$/3�5N3N$'$/E6()*�QRF;Fb$/*,9;(x}�Q�\>��14M;&D9;*V� 56(D5Kob$U+43<$wc=5
(D0�l�$%?/1ZM;&)9e3N$/M,EN$%5N7;$ 02M;*;?A58()1Z*e02143�Fb14&xGPL�143<F;7;(D?^583N$'$/E � �t*gENM;?j7�c�?wcZE<$ZW@lK$%?wc=*�9;$A�d*;$
c�EN$wc=3N?j7Ñ02M;*;?A58()1Z*¤14*;?/$�cZ*,9¤02143:cZ&D&½\�]^7;$�Fb14&xG@Le143<F;7;(D?�EN$/cZ3<?�7Ñ02M;*,?'58(D14*ÝlK14M,&)9¤7dcwp4$
587,$:021Z&)&D1�l.(D*;+�5tG@Fb$Z_

ðZéHó4ëlÖ,¬ �Z��ó£¢}¡¨û@ë,éHé�ó£¢}¡¨ãdä@äHå
¼R1�lK$Ap4$/3/W>7;1ql ?/cZ*�l�$g7dc�p4$gc�o;()*dc=3<GÝ583<$/$g1=0mW�E8cwG4W�+4$/1ZLe$A583N(D?�14o@²<$'?'58E'W�587dc=5�?wcZ*;*,1Z5
ob$�1Z3N9;$'3N$/9 � ³:$'*;$/3NcZ&)&xG4W�5N7;$ï�Z��cZ*;9 «¤1ZFb$/38c|58143<E�cZ3N$�*;1=5�9;$'�;*;$/9 021Z3�c=*ýc=3No;(x5838c=3<G
9dc=58ce5tG@Fb$Z\U]^7;$'3N$A02143N$=WrENM;?j7¤cgFb14&xGPL�143<F;7;()?:EN$wc=3N?j7�02M;*;?'5N()14*�?wc=*;*;1Z5Uob$�9;$A�d*;$/9�\:#%1
lK$�7dc�p4$�581Ý5jc=�Z$�5N7;$�FdcZ(D*Ù581¤9;$A�d*;$�EN$/cZ3N?j7ý02M;*;?A58()1Z*;E�021Z3�()*H5N$/+4$'3NE'W	5d1ic|5y*@M;L�ob$/3<E/W
$'5N?Z\K(D*;9;(xpP(D9;MdcZ&x&xG � ]^7dcZ*;�HE 581y5tGPFb$!?/&)cZENE<$/ER1=0C¼RcZEN�Z$'&)&½W,587;$�cZ*,E<lK$'3R()E.*;1,\��ß(D587�5tG@Fb$
?/&)cZENE<$/E'W;lK$~?/cZ*�9;$A�d*;$:c��mEN$'Le(áÏtFb14&áGPL�1Z3NF,7;(D??� EN$/cZ3N?j7�02M,*;?'5N()14*r\>]^7;$~�Z$'G�()E<ENM;$'E.1=0�587;$
F;3<14o;&)$'L ()EU587;$��Z��cZ*,9S«�14Fb$/3Nc=581Z3NE/W	l.7;(D?�7�cZ3<$y*;1Z5:9;$'�;*;$/9�021Z3:cZ&)&�9dc=58c�5tG@Fb$/E/Wvo;M,5
02143�?/$'3<5jc=()*Ù9;c=5jc�5tG@Fb$/E�5N7dc=5�?/cZ*Ùob$�143N9,$/3N$'9r\Ñ]^7;$/E<$�9;c=5jc�5tG@Fb$/EycZ3N$�?/1Z&)&D$/?'5N$/9ÙcZ*;9
+43<14M;Fb$/9�(D*�c �Cm � ��>?24��.-. \^Q¬5mG@Fb$�?'&ucZE<ER()ERc�EN$'5%1Z0C9;c=5jcy5mG@Fb$'E%l.(x587�ce?'14LeL�14*�EN$A5U1=0
02M;*;?A58(D14*;E6143Kp=c=3N(uc=o;&)$'E/\�ñ w (DE6ENM,?�7�c�?'&ucZE<E65N7dc=5^7dcZE^cZ*�$'zHMdcZ&)(x5mGe1ZFb$/38c|58143+�Z��9;$'�d*,$/9r\
�t*g1Z5N7;$/3alK143<9;E/W@$'p4$/3SG�5tGPFb$ 587;c=5�()E�cZ*g(D*;E<58cZ*;?'$R1Z0Cñ w ?'&ucZE<E�7dc=EKcZ*e$/zHMdc=&)(D5tG�14Fb$/3Nc=581Z3/\
]^7;$:5tG@Fb$!?'&ucZE<E.9;$/?'&ucZ3Nc=58(D14*�()E.c=E^0214&)&D1�l.E/\B�

¯ <*±ÆÇ4»?¹ ´ [[Ä®Åz»:¼ÀÄC¶²/}»?Ä�»:±Æ²º±,¾ º�¸}»:¼º²É´NÂz¶�Ã�¾¨µ�»-´Y¶?µ}Æ+Ç�Ê + ¾Û¶�-�²³´Å²É´3/,¾rµ8¾�Çt¶�µÅÄC²:-õÃ,¼º²º¹¨²É´NÂ?Ê



TZÊ Æ

Öiå4ó,ðHðüñ w óü��¬dé4ëPé
¦r�Z�l© �Z��ó£¢}¡�ó£¢}¡ßãdäHäHå

�ß7;$'*�c�9dc=58cy5tG@Fb$�()E.9;$A�d*;$'9rW�(x5 ?/cZ*�ob$!9;$'?/&uc=3N$'9�c=*�()*;ES5jcZ*;?'$!1Z0^ñ w oHG�9,$'�d*;(D*;+����d\
�d143^$�},cZLeF,&)$ZW��,äHåHä=ë�?wc=*�ob$!cZ*�()*;ES5jcZ*;?'$:1Z06ñ w _

ïwöbðqì,óZö�ÖZé«ñ w �,äHåHä=ëQ��¬;é4ëPé
� é4ç¤�Z� � é4ç �ßû@ëiø;é
hiëPéHé=öÝ�Z��hië,éHé=ö �ßû@ëiø;é
ãdåqø;é¥�Z�«ãdåqø;é �ßû@ëiø;é
� éPåHåHä}��Z� � éPåHåHä}��ßû@ëiø;é
! �Z� ! � ù ó,å@ðZé

Q%*iG�?'14&)1Z3^()E^$/zHMdcZ&r581�(x58EN$'&D0�o;MP5R*;1=587;(D*;+y$/&DEN$Z\KOPM,?�7�c�5N3N(Dp@()cZ&�9;$'�;*;(D5N()14*�?/cZ*�c=?'58M;cZ&)&xG
ob$:9,$/3N(xp4$/9�oiG�¼RcZEN�=$/&)&	cZMP5814Lec=58(D?/cZ&D&áG4\C~*,$:14*,&DGg*;$'$/9;E.5N1�cZ9;9�c�çPé4ëXïqòbïwöPí�?/&)cZM;EN$U581
587,$!9;c=5jc�5tGPFb$:9;$'�d*,(D58(D14*r_

çPóZì,ó��,ä@åHä=ë¤� � éiç �Mhië,éHé=ö �eãdå|ø;é�� � éPåHå@ä��
çPéiëXï�òbïwö,íè¦mñ w ©

]^7;$^ñ w ?'&uc=ENEC?'&ucZE<EN(D�;$/E>5tG@F�$'EC587dc|5C5N7;$z���!14Fb$/3Nc=58143>?/cZ*yob$^9;$'�d*,$/9r\a¼ 1qlK$Ap4$/3'WPcZ*,1Z587;$'3
F;3<14o;&)$'L´l.(D5N7�587,$KFb1Z&DG@L�143NF;7,()?aE<$wcZ3<?�7�02M;*;?A58(D14*�()E�587;$�(D*;$/zHMdcZ&D(D5tG~14Fb$'38c=5N143�«;W=l.7;()?j7�()E
cZ&DEN1�*;1Z5�9;$'�d*,$/9�02143�cZ&D&X9dc|5jc!5tG@F�$'E/W,$Ap4$/*�*;1=5�02143�EN14L�$R9dc=58c!5tGPFb$'EK5N7dc=56c=3N$R()*,E<5jc=*;?/$'E
1Z0Kñ w \��d1Z3^(D*;E<5jc=*;?/$=Wd(x5^()E^*dc|58M;3NcZ&�581y9,$'�d*;$!cZ*����e14Fb$'38c=5N1436021436+4$/1ZLe$A583<Gg14o@²<$/?'5NE.oHG
?/1ZLeFdc=3N(D*;+�?/1Z3N3N$'ENFb14*,9;()*;+�FdcZ3NcZLe$A58$'3NE/W>o;M,5�5N7;$/3<$�()E�*;1=5yc=*Ù14oipP(D14M;E�l6cwG�581�9;$A�d*;$
587,$�«�14Fb$/3Nc=581Z3/\:�ß7;(D?�7Ý14*;$�()EUE<Lgc=&)&D$/3'Wrc�?'()3N?'&)$�143~cg5N3N(uc=*;+4&D$ � U*Ý5N7;$�1Z5N7;$/3U7dc=*;9rW
(D0>lK$�l�$/3<$ycZo;&)$!581g58$/&D&v587,$�&D$/E<E%587dcZ*Ý3<$/&)c=58(D14*�ob$A5ml�$/$/*¤5tlK1�1ZoP²<$'?'5NE/Wrl�$�?wc=*ÝM;ENMdc=&)&DG
cZ&DEN1�58$'&)&r(D0v5N7;$'G�cZ3N$:$'z@M;cZ&½\a�t*�587,()E.E<$/*;E<$ZWXlK$!?/cZ*�9,$'�d*;$�c�5tGPFb$!?'&ucZE<EÆ 4ëHçg587dc=5.7dcZE c
«e14Fb$/3Nc=58143'\õ 4ëHç�(DE c�E<M;ob?/&)cZENE 1Z0^ñ w \KQ¬ENM;ob?'&ucZE<ER()*,7;$/3<(D58E.cZ&D&�587;$!L�$/L�ob$'3NE^023N14L�587;$



TZÊiT

FdcZ3<$/*i5U?/&uc=ENE/W�cZ*;9�M;E<MdcZ&D&DG�7dcZE%Le1Z3N$�L�$/L�ob$/3<E/\R]^7;$�ENM;ob?'&ucZE<EU3N$'&uc=5N()14*�()ER9;$'*;1Z58$'9¤cZE
c�5tG@Fb$!?'&ucZE<E.?/14*,E<583NcZ()*i5.()*�5N7;$~5mG@Fb$!?'&ucZE<E.9;$'?/&uc=38c=5N()14*r\ I

Öiå4ó,ðHðüñ w ó���¡Q 4ëHçºóü��¬;é4ë,é
¦%«X© �Z��ó£¢}¡�ó£¢}¡¨ãdä@äHå

]^7;$yF;3N$'?/$'9;()*,+�9;$'�;*;(D5N()14*Ý9;$'?/&uc=3N$'E!c�5mG@Fb$y?/&)cZENE� 4ë@ç�l.(D587Ñc=*Ñ1ZFb$/38c|58143�«;\�Qþ5tG@Fb$gó
?wc=*�ob$6cZ*�()*;ES5jcZ*,?/$K1Z0J 4ë@ç!14*;&xG!(D0d(x5�()E�cZ&DEN1UcZ*�(D*;E<5jc=*;?/$K1Z0vñ w \>]67;$z iëHç:5mG@Fb$6?'&ucZE<E�?wcZ*
cZ&DEN1�ob$�9;$/3<(Dp4$'9ÑcZM,5N14Lgc|58(D?wc=&D&xGZ\U]^7;$�9;$'0Þc=M;&D5U9;$A�d*;(x58()1Z*ÝcZENE<M;L�$/EU587,$�1Z3N9;$'3U()*�l.7;(D?�7
587,$!9;c=5jc�?/14*,E<583<M;?'5N143NERcZ3<$:9;$'?/&uc=3N$/9�\��d1Z3^$A},cZL�F;&)$=W,lK$!?/cZ*�9;$/3<(Dp4$!cy9;$A0ÞcZM;&x5.()*;ES5jcZ*,?/$
1Z0� 4ëHçg021436587,$:9dc=5jc�5tGPFb$W�;äHåHä=ëXWbcZE^0214&D&)1�l.E/\

çPóZì,ó��,ä@åHä=ë¤� � éiç �Mhië,éHé=ö �eãdå|ø;é�� � éPåHå@ä��
çPéiëXï�òbïwö,íè¦mñ w ©

]^7;(DEC9;$'�;*;$/E�c~?'14LeF,&)$'5N$6143<9;$/3 � é4ç«�hiëPéHé=ö «¨ãdåqø;éQ« � é,åHåHä��b\C�t*y5N7;$^?wc=EN$/ECl.7;$'3N$
9dc=58c�?'14*;ES583NM,?'581Z3NE65jc=�Z$:c=3N+4M;L�$/*i58E'WP587;$~c=3N+4M;L�$/*i5K5tGPFb$'E.L�M,E<5.c=&)&bob$U()*;ES5jcZ*;?'$/E61Z0�ñ w
cZE�lK$'&)&½\��ß7;$'*�5tlK1%p=cZ&DM;$/E>cZ3N$K?'14L�FdcZ3N$'9rW=587;$'()3�9dc=5jcR?/14*,E<583<M;?'5N143NECcZ3N$��d3<E<5>?/14L�FdcZ3<$/9r\
�t*�?wcZE<$!1Z0�c�5N()$ZWP587;$~�d3<E<5RcZ3<+4M;L�$/*H5NE c=3N$:?'14L�FdcZ3N$'9rWdcZ*;9�EN1�1Z*r\

�ß(x587�587,$Ú iëHç�?/&)cZENE'W;lK$:?wc=*�*,1ql�9;$'�d*,$�c�Fb14&xGPL�143<F;7;()?%EN$wc=3N?j7�02M;*;?A58()1Z*r_
ðZéHó4ëlÖ,¬ �Z�� 4ëHçºó���¡�ó£¢}¡ßû@ëPéHé�ó£¢}¡ßãdäHäHå
æHæHæ

]^7;$:02M;*,?'58(D14*�9;$'�d*,(D58(D14*�(DE cZ?A58Mdc=&)&xGgM;*;?j7dcZ*;+Z$/9r\�]^7;$:5mG@Fb$!EN(D+4*dc|58M;3<$:E<7;14M;&D9�ob$!3N$/cZ9
cZE'W�ð4éHó4ëlÖ�¬�(DE.c�02M;*;?A58()1Z*�587;c=5^58cZ�Z$/E c�p=cZ&DM;$~1Z0�cZ*HGg5tG@Fb$Ô�½óZ�6cZ*,9�c�583<$/$~1Z0v587;c=5^5tG@Fb$
�2û@ëPéHé�óZ�^cZ*;9�3<$'5NM;3N*;E cyob1@14&D$wcZ*�W;o;M,5%ó�7dcZE^5N1�ob$!cZ*�(D*;E<58cZ*;?'$:1Z0� 4ë@çg5tG@Fb$!?'&ucZE<E/\

O °L½�»?²³±�[']¾J¶�-�²³´Å¶:´;/�¾¨µ¬-õ¾"-	¿�¾¨µ�ÄV¶?Ç6´;/,¾ÉÈ.�®-+¹¨¼º»�Ä8ÄÇt¶?µÅÄ8²�-õÃ,¼º²À¹1²³´*Â�Ê



TZÊ4Ê

]^7,$3«�14Fb$/3Nc=581Z3a()Ea9;$A�d*;$'9g021Z3�cZ&)&,5tG@Fb$/E�(D*y5mG@Fb$ ?/&)cZENE� iëHç�l.(x587�EN$'FdcZ3Nc=58$ ()*,E<5jc=*;?/$'E
02143!$/cZ?j7�5tGPFb$e?/&)cZENE'\�IK14L�FdcZ3<$/9�5N1�5N7;$�å4é=ö,íiì�¬�02M;*;?A58(D14*rW�(D*Ñl.7;()?j7�14*;$e(D*;E<58cZ*;?'$e()E
9;$A�d*;$/9ý02143yc=&)&�5tGPFb$'E/W�5N7;()E��H()*,9ý1Z0RFb14&xGPL�143<F;7;()E<LÔ(DE�?wcZ&D&)$'9 ��� k " > Fb14&DG@L�143NF,7;()E<L
�Þ?'14L�FdcZ3N$'9�5N1�Fdc=38cZL�$'5N$/3<()?UFb14&DG@L�143NF;7,()ENL|��\



TZÊZÉ

� ���C�P¢���¡ �� £«ª¨��¢>�X��;

]^7;$'3N$�cZ3N$~5mlK1e?/c=58$'+4143<()$/E.1Z0�02M,*;?'5N()14*;cZ&	&uc=*;+4MdcZ+Z$/E/_Û����! � cZ*;9 (*& ���6! � \��t*�5N7;$!3N$/ES5%1=0
587,()ECcZF;Fb$'*;9;(á}�W4587;$K58$/3<L£�m&)cZ*;+4M;cZ+4$:�KcZ&DlKc�G@ECL�$wc=*;E>02M;*,?'58(D14*dcZ&P&uc=*;+4MdcZ+Z$6M,*;&)$'ENEC1Z587;$'3SÏ
l.()E<$�E<Fb$/?'(D�d$'9r\%¼%c=EN�Z$/&D&�cZ*;9Ýn�()3NcZ*;9dcecZ3<$�$A},cZL�F;&)$'ER1Z0CF;M,3N$/&xG�02M;*;?A58(D14*dcZ&�&)cZ*;+4M;cZ+4$'E/\
�tL�F;M;3N$�&uc=*;+4MdcZ+Z$/E�(D*;?/&DM;9;$�OP?j7;$'Le$�cZ*;9ýO@5jcZ*,9dcZ3N9ýn��C\>]^7;$��Z$AGÙ9,(D��$/3N$'*;?/$�(DE�587dc=5
()L�F;M;3<$�&ucZ*;+ZMdcZ+4$'EecZ&D&)1�l�EN()9,$�$'��$/?A58E'W.E<M;?�7¨c=EgcZENE<()+4*,Le$'*H58E�143�$�},?'$/F,5N()14*,E/\�BCM;3<$/&xG
02M;*;?A58(D14*dcZ&;&)cZ*;+4Mdc=+4$/EacZ3N$.E<()L�F;&)$'3CcZ*;9e$/cZEN(D$/3C5N1!9;$wc=&dl.(x587ecZ*;9�Lec�G�ob$/*,$'�;5�023N14Là&uc=µ'G
$'p|cZ&)M;c=58(D14*r\��tL�F;M;3<$e&)cZ*;+4Mdc=+4$/E!F,3N1qp@(D9;$e$A{�?/()$'*;?'GÑ()*�F;3NcZ?'5N()?/cZ&a(DENENM;$'E�oiGÑob143N3<1ql.(D*;+
02$wc|58M;3<$/E ?'14L�Le1Z*;&DG�0214M;*,9�()*�(DLeFb$'38c=5N(DpZ$~&)cZ*;+4M;cZ+4$'E��Ø[4[PWXÖ4T���\

]^7,$�?/14*;?'$/F,5U1Z0 & " )���� o;3<()9;+4$'E 587;$�+icZF�\ ]^7;$�M,EN$�1Z0CL�14*dcZ9,ER()*i58$'+438c|58$/E ()L�F;M;3N$
$'��$/?A58E�()*i581¤F;M;3<$/&xGÿ02M;*;?A58(D14*dcZ&6&)cZ*;+4M;cZ+4$/E'\ ]^7;$�L�14*dcZ9 ?/cZ*ý5N38cZ?'$�(D58E�3N1@1=5�o;cZ?j�ÿ581
?wc|58$/+Z143<G�5N7;$/143SGÙcZ*;9Ùl6cZEy(D*H583<1@9;M;?'$/9 oHG n�14+4+Z(K5N1¤E<583<M;?'5NM;3N$�02M;*;?A58(D14*dcZ&KF,3N14+43NcZL�E
�Ø[iTPW�[ZÊ}��\RÐKM,5%14*;$�9;1@$/E%*;1=5%*;$/$'9¤ceodcZ?j�H+43N1ZM;*;9�1Z0C?wc|58$/+Z143<G�587,$/143SG4Wbl.7;()?j7�(DER3Nc=587;$'3
cZo;ES583NcZ?'5�c=*;9 9;(x{e?'M;&x5wW>581ÝLecZE<5N$/3�L�14*dcZ9,E/\��t* +4$'*;$/3NcZ&�WaL�14*dcZ9,E�3<$/F;3<$/E<$/*H5�?'14LeF,MPÏ
c=5N()14*;E0�238c=5N7;$/3e5N7dcZ*âp=c=&)M;$'E-�A\¬n�14*dcZ9;E�cZ3N$�p4$'3NE8c|58()&D$Z\�]^7,$'Gâ?wcZ*üM;EN$'9¨5N1ÿLe1@9,$/&Rc
l.()9,$ 38cZ*;+Z$ 1Z0r?/1ZLeF;MP5jc=5N()14*;E'\��t*e5N7;()E�cZF;Fb$'*;9;(á}�WHlK$ l.(D&)&;$A}PF;&D143N$.587,$R()9,$wcZE�1=0rLe1Z*dcZ9;E
587,3N14M;+Z7�5N7;$3Ð} :L�14*dc=9�cZ*,9�587,$ $ ó��4õ;é:Le14*;cZ9r\�ÐK1=587�cZ3N$�5tGPF,()?/cZ&,cZ*;9�EN()L�F;&D$�L�14*dc=9;E/\

�¨ýZÄ(DE�14*;$�EN(D9;$�$'��$'?'5�587;c=5�(DE�1=0k58$/* c�9;$/E<()3NcZo;&)$e02$/c=58M,3N$�()*Ùc�F,M;3N$'&DG�02M,*;?'5N()14*dc=&
&uc=*;+4Mdc=+4$Z\¤�ß(D5N7;14M,5�E<()9;$�$'��$/?A58E/W�1Z*;$�F;3N14+Z38cZLÎ?wcZ*;*,1Z5y()*i58$'38cZ?A5�l.(D587ÿ587;$�M,EN$/3ycZ*;9



TZÊiÕ

?wc=*;*;1Z5�+Z$'5�()*,F;M,5�cZ*;9�14M,5NF;M,5/\>�t*y�ÌÊ4Ê���W@¼RM;9dc=�yc=*;9gOPM;*;9dc=3N$/E<7gF;3<1qp@()9,$ c:+41@1@9yENM,3<p4$'G
1Z0v02M;*;?A58()1Z*dcZ&r�¨ýZ�\

�ß(x587�587;$�(D*H5N3N1@9;M;?A58(D14*�1Z0>L�14*dc=9;E/Wbc�ob$'5<58$/3RE<14&)MP58()1Z*�581e�¨ýZ�WdLe14*;cZ9;()?~�¨ý4�Wdl6cZE
LecZ9;$KFb14ENE<()o;&D$Z\��t*ï�Ì[4[PWZÖiT,�½WiB�$'GH5N14*e¯Z14*;$'EC+4(xp4$/ECc%?/14L�F;3<$/7;$'*;EN(xp4$.cZ?/?'14M;*i5a1=0bL�14*dcZ9,()?
�¨ý4�\bsCENEN$'*H5N(ucZ&D&DGZWX�¨ý4à(DERcy02M;*;?'5N()14*�5N7dc=5R?wc=*�ob$�?/14*;?'$/F,5NMdcZ&D&DG�p@(D$'lK$'9ÝcZER7;c�p@()*,+�587;$
0214&D&)1�l.(D*;+�5tGPFb$=\

ì��4ú;éÝÐ} �ó�� � ä=ë;å=ç ¢}¡ ¦NóÛæ � äZë;å=ç]©
Q%*yÐ} �L�14*dcZ9�(DE�c!?'14LeF,M,5jc=5N()1Z*yl.7,()?j7�5jcZ�Z$'EKc!(D*;(D5N()cZ&,E<58c=58$ 1=0	cZ*e$�}@58$/3<*dcZ&Xl�143N&D9ecZ*;9
3N$A58M;3<*;Eyc�p=c=&)M;$�cZ*;9 c�?j7dcZ*;+Z$/9 ES5jc=5N$�1Z0^587;$gl�143N&D9r\Ý�t*ÿ5N7;$�?j7dcZ*;+4$'9Ùl�143N&D9rW>$/(D5N7;$/3
EN1ZLe$�14MP58F;M,5�7dc=E�ob$/$'*ÿF;3<1@9;M;?/$'9ÿ143:EN14L�$�()*;F,M,5�7dc=E�ob$/$'*ÿ?'14*;ENM,Le$'9r\�]�lK1�EN(DLeF;&D$
$A},cZL�F;&D$/E�1Z0	�¨ý4ºcZ?A58(D14*;EKcZ3<$%íPéZì���¬;ó4ëgcZ*;9�ú@ø@ì���¬;óiëXW,l.7;(D?�7�3<$wcZ9 �2l.3N(x58$d��c�?j7dc=38cZ?A58$/3
023N1ZLò�2581���587;$~lK1Z3N&)9�_

íPéZì���¬dó4ë��Z�vÐ} ���¬;ó4ë
úHø@ì���¬dó4ë��Z����¬dó4ëÞ¢}¡£Ð} à¦?©

OP(D*;?/$�lK$¤9;1 *;1Z5�$A}PFb$/?A5�cÙ3<$/ENM,&D5�023N14L úHøPì���¬;ó4ëbWU(D5�EN(DLeF,&DG×3N$A58M;3<*;E�cÙM;*,(D5�p|cZ&)M;$
¦?©�1=0�5mG@Fb$�¦�©H\���$�?/cZ*�?'14LeFb1ZEN$y?/14L�F;&D$A}Ý�¨ý4Å02M,*;?'5N()14*;E:oiG¤+4&DM;()*,+�5N14+4$A587;$'3!odc=EN()?
02M;*;?A58(D14*;E/\>�è0	lK$%l6c=*H5K581�$'?�7,1�587;$%?j7dcZ38c=?'58$'363<$wcZ9g023N14Lþ5N7;$U?'14*;E<14&)$=WPl�$U*;$/$'9�5N1�+4&DM;$
íPéZìf��¬;ó4ëecZ*,9�úHø@ì���¬dó4ë�5814+4$A587;$'3a581!021Z3NLþc!*;$Al¨02M;*,?'58(D14*géXÖ�¬XäP\�OPM;?j7�c!+4&)M,$ 1ZFb$/38c|58143
()E�¡Z¡��dWdl.7,()?j7�3<$wcZ9,Eõ�to;()*;9��j_

écÖ�¬Xäí�«íPé4ì���¬;ó4ë£¡Z¡Z�¨úHøPì���¬;ó4ë
]^7;$@¡Z¡���14Fb$'38c=5N143�5jc=�Z$/EK587;$%3N$'ENM;&x5K023N14Lþ587;$R�d3NES5.cZ?A58()1Z*�c=*;9�F;cZENE<$/E^(D5�5N1�587;$%EN$'?/14*;9
14*;$=\a�è5 +4&DM;$/E65tlK1�?/1ZLeF;MP5jc=5N()14*;E6EN$'zHM;$/*i58(uc=&)&DGZ\C�è5 7;cZE^587;$~0214&D&D1ql.(D*;+�5tG@F�$=_



TZÊ4[

¦%¡Z¡��l©à�Z�vÐ} �ó£¢}¡ ¦NóÝ¢}¡£Ð} ¨õÙ©¥¢}¡ÝÐ} üõ
OPM;F,Fb14EN$�lK$�*;$'$/9×5N1�3<$wcZ9ý5tlK1Ñ?�7;cZ38cZ?A58$'3NEgc=*;9×3N$A58M;3<*ý587;$'L cZEec¤FdcZ(D3/\ ��$�?'14M;&)9
M;E<$�587;$�o;(D*;9Ý1ZFb$/38c|58143R581�+4&DM;$�5ml�1�í,éZì���¬;óië�cZ?A58()1Z*;EUcZ*;9¤cg02M,*;?'5N()14*�587;c=5~3<$'5NM;3N*;E~c
FdcZ(D3 1=0C?j7dcZ38c=?'5N$/3NE'\RÐKM,5R5N7;()E.02M;*;?A58()1Z*�7;cZE 581g7;c�p4$!5mG@Fb$|Ð}  ¦ ��¬;ó4ëbæ��¬;ó4ë�©@\RQR*;1Z5N7;$/3
14Fb$'38c=5N143�ëPéZìiøPëiö�(DE�F,3N1qp@(D9;$/9�02143:587,$gF;M,3NFb14E<$Z\�]^7;$gëPéZìHøPë4ö�02M;*;?A58()1Z*�?'14*;E<5N3NM;?A58E�c
02M;*;?A58(D14*�587;c=5.9;1@$/E.*;1y�¨ý4�W;o;MP5 3N$A58M;3<*;E cy3<$/E<M;&D5/\a]^7,$:5tG@Fb$!1=0^ëPéZìHøPë4ö�(DE.cZE60214&)&D1�l.E/\

ëPéZìiøPëiö �Z��ó£¢}¡£Ð} �ó
sCENE<$/*H5N(ucZ&D&DGZWX587;$�ëPéZìiø,ë4ö�1ZFb$/38c|58143 58M,3N*;EUc�p=cZ&DM;$�5N1�cg?'14LeF,M,5jc=5N()14*�587dc=5%3<$'58M,3N*;ER587;$
p=c=&)M;$�c=*;9Ñ9;1@$/E!*,1Z587;(D*;+�$/&DEN$=\y�ß(D5N7¤5N7;$�7,$/&DF¤023N14L o;(D*;9�cZ*,9�3<$'58M,3N*�1ZFb$/38c|58143<E!cZ*;9
íPéZìf��¬;ó4ëXWXlK$:?wcZ*�9;$A�d*;$!14M;3602M;*;?A58(D14*�cZE^0214&D&)1�l.E/\

íPéZì�G,ódïqëPé4ç���¬dó4ë �Z�vÐ} à¦��¬;óiëbæü��¬dó4ë]©
íPéZì�G,ódïqëPé4ç���¬dó4ë£�
íPéZì���¬dó4ë£¡Z¡��

¦ � ÖcØ�¢}¡«íPéZì���¬dó4ë£¡Z¡��
¦ � Ö�ÿÝ¢}¡«ëPéZìiøPëiö ¦:ÖXØVæ-Ö�ÿX©�©Z©

]^7;$��d3NES5Uo;()*,9�1ZFb$/38c|58143 58cZ�Z$/ER587;$�3<$/E<M;&D5R023N1ZLÍ587;$��;3NE<5%í,éZì���¬;óië�cZ*,9�FdcZE<EN$'E~(x5R5N1�c
02M;*;?A58(D14*�l.7;(D?�7ÿo,()*;9;E�(D5!5N1�p=cZ3N()cZo;&D$ïÖcØ�éa5N7;$gEN$'?/1Z*;9Ùo;()*;9�1ZF�$'38c|58143!5N7;$/*ÿo;(D*;9;E!587;$
EN$'?/14*,9y3<$/ENM,&D5�5N1%p|cZ3N()cZo;&)$zÖ�ÿXé4�d*dcZ&D&DG~5N7;$�5ml�1U?�7;cZ38cZ?A58$'3NE>3N$/cZ9�cZ3<$KFdcZ(D3N$'9�cZ*,9�3N$'5NM;3N*,$/9
cZE^5N7;$:3N$'ENM;&x5 1Z0v587;$:?'14LeFb1ZM;*;9�c=?'58(D14*r\

]^7,()E�&D1@14�HEep4$/3<GâL�M;?j7¨&)(D�Z$�c�EN$'z@M,$/*;?/$¤1Z0:()L�Fb$/38c|58(xp4$�cZ?'5N()14*,E/\º]^7;$�*;1Z5jc|58()1Z*rW
7;1�lK$'p4$'3/WKzHM;(D?��H&xGÿ+4$'5NE�c�l.�il6cZ3<9ýl.(x587Ù587;$�+43N1�l^587 1Z0 587;$�02M;*;?'5N()14*,E/\ÿ�m*ý¼%cZE<�Z$/&)&�W�c
E<G@*i5jcZ?A58()?6E<M;+icZ3'Wi9;M,o;ob$/9yç;äU*;1Z58c=58(D14*rW=()E�F;3N1�p@()9;$'9�021Z3�o;3N$ApP(x5tG4\��ß(D5N7�5N7;$6ç;äU*;1Z5jc|58()1Z*rW
587,$�c=ob1qp4$~02M;*;?A58()1Z*�?/cZ*�ob$~l.3N(D5<58$'*�cZE^021Z&)&D1ql.E'\t�

¯ æ /,¾b¹1¸�µ8¼ºÂz¿,µ�»?¹,X?¾1´�Ä}.41õ»:±�·�´0/,¾bÄ8¾"-õ²º¹¨¶?¼º¶?±SÊ�»:µY¾�¶?Ã,´8²º¶?±�»?¼�Ê



TZÊi°

íPéZì�G,ódïqëPé4ç���¬dó4ë �Z�vÐ} à¦��¬;óiëbæü��¬dó4ë]©
íPéZì�G,óiëXï=é4ç���¬dó4ë£�«ç;ä ã ÖXØ\«X¢âíPéZì���¬;ó4ëbå

Ö�ÿ¥«X¢âíPéZì���¬;ó4ëbå
ëPéZìiø,ë4ö ¦:ÖXØVæ-Ö�ÿX© ç

®R1=58$R587;c=5^c=&D587,14M;+47�587;(DEK&D1@14�HEKL�143<$R&)(D�Z$R()L�Fb$/3Nc=58(xp4$RcZ?A58()1Z*;E/W@5N7;$%çdä�*;1Z5jc|58()1Z*g(DE�²<M,E<5
02143�E<G@*i5jcZ?A58()?�?/1Z*Hp4$'*;()$'*;?/$=\ �t*Ù587;$�cZob1�p4$�9,$'�d*;(x58(D14*rWC14*;$�EN7;1ZM;&)9 (D*;9;$'$/9 3N$wc=9r_g587;$
3N$'ENM;&x5�1Z0!í,éZì���¬;óiëÑ()E�ob1ZM;*;9�581�p|cZ3N()cZo;&D$ïÖcØ4W>()*;ES58$/cZ9�1Z0^ob$/(D*;+�cZE<EN()+Z*;$/9�5N1�Le$'L�143<G
&)1@?/c=58(D14*ÔÖcØ4Wil.7,()?j7�lK14M,&)9�ob$6587,$^?wcZE<$.1=0b()L�Fb$/38c|58(xp4$K&uc=*;+4Mdc=+4$/E'\�]^7;$^ç;ä~*,1Z5jc=5N()14*�?wcZ*
ob$:3N$/cZ9;()&xGe583NcZ*;EN&)c=58$'9�()*H5N1y?'14*Hp4$'*H5N()14*dc=&	$A}PF;3<$/E<EN()14*,ERM;E<()*;+�587,$:021Z&)&D1ql.(D*,+�3<M;&)$'E��Ø[i°,�½\

ç;ä ã
e
ç

= e

ç;ä ã
e
å
stmts

ç
= e

¡Z¡Z� � D ¢}¡«ç;ä ã
stmts

ç
ç;ä ã

x
«X¢

e
å
stmts

ç
= e

¡Z¡�� �
x

¢}¡ßç;ä ã
stmts

ç

�t*�+Z$/*;$'38cZ&�Wvc�Le1Z*dcZ9¤()*Ñ¼%c=EN�Z$/&D&C()E:c�M;*dcZ3SGÝ5tG@Fb$�?/14*,E<583<M;?'5N143:l.(D5N7¤5tlK1�I�cZE<EN1@?'(uc=5N$/9
02M;*;?A58(D14*;E/W=l.7,()?j7�()E�$�},F,3N$/E<EN$/9yoHG�c 5tGPFb$K?/&)cZENEõ�ÞL�143N$�F;3N$'?/(DEN$/&xG4W4cZE>cR?/1Z*;E<5N3NM;?A58143�?/&)cZENE#�
$ äqödó4çX\

Öiå4ó,ðHð $ äqö;ó4ç«÷¤��¬;é4ëPé
ëPéZìiøPëiö �Z��ó£¢}¡â÷ôó
¦%¡Z¡��l©à�Z�g÷ôó£¢}¡à¦Nó£¢}¡ü÷�õÙ©¥¢}¡ü÷�õ

]^7;(DE^9;$A�d*;(D5N()14*�$A}PF;3<$/E<EN$/E 5N7dc=5.cZ*HGe5tGPFb$~?/14*;ES583<M;?'5N143�÷�?/cZ*�ob$~3N$/+4cZ3N9;$'9�cZE.c�Le14*;cZ9
14*;?'$�587;$'EN$�5tlK1�14Fb$'38c=58(D14*;E%7;c�p4$�ob$/$/*¤9,$'�d*;$'9r\!�t*¤cZ9;9;(x58(D14*rWX587;$�L�14*dc=9;()?�ES583NM,?'58M,3N$
3N$'zHM;()3<$/E�ëPéZìHøPë4öÿ581Ýob$�c�&D$'0k5�cZ*,9 3<()+47i5�M;*;(x5�1=0�¡Z¡���c=*;9\¡Z¡��Ñ5N1Ýob$�cZE<EN1@?'(uc=5N(Dp4$g()*

O ep´Yµ8²À¹ ´Y¼ºÂ�ÄCÃ�¾%»_Xd²º±,½�[�c\cÆ»?±�·Â*'8Ëo.�_»:µY¾õ»:¼ÀÄC¶?-�¾-	¿�¾¨µ�Ä�¶?Ç�´0/,¾sÌ#4.5#8%-_´NÂdÃ}¾+¹¨¼º»�Ä8Ä�²º±Ô L»�ÄnX?¾r¼³¼iÊ`c\c_²ÀÄ
-õ¾¨µY¾¨¼ºÂ�»õÄ;/,¶?µ8´Y¹¨¸�´VÇt¶?µÅ»õÄ8Ã�¾r¹1²�1}¹�²º±�ÄC´Y»?±�¹1¾J¶?Ç¢c
c+Ç�»?±�·~*'8Ëo_��·�¾¨Ç4»:¸,¼³´YÄV´Y¶

⊥
Ê



TZÊ4V

c�?/$'3<58cZ()*ÿE<$/*;E<$ZWC587dc=5�(DE/W�5N7;$�9;$A�d*;(x58()1Z*�1Z0^587;$gLe1Z*dcZ9�14Fb$/3Nc=58(D14*;E�E<7;14M;&D9ÿ14ob$'GÑ587;$
0214&D&)1�l.(D*;+�L�14*dcZ9�&)c�l.E'_

÷Ý¡Z¡���ëPéZìiøPëiö � ÷
ëPéZìHøPë4ö£�¤¡Z¡���ê � ê¥�

¦è÷Ý¡Z¡���ê]©ü¡Z¡���í � ÷Ý¡Z¡Z�à¦ � � ¢}¡«ê¥�¤¡Z¡���í]©
]^7;$'EN$�&)c�l.E�cZ3<$g*,1Z5�$'*,02143<?/$'9ÙoHG�¼RcZEN�Z$'&)&�W�(D5�()E:587;$gF;3<14+43NcZL�Le$'3p�ØE!3N$/E<Fb14*;E<()o;(D&)(x5mG�581
9;$A�d*;$:587;$:1ZFb$/38c|58()1Z*;E^()*�E<M;?�7�c�l6cwG�5N7dc=5^587;$'EN$!&)c�l.E^7;14&D9r\

QÍEN$'$/L�()*;+4&xG�p4$/3SG 9;(x��$'3N$'*H5��H(D*;9ý1=0%?/1ZLeF,M,5jc=5N()14*�Wa$/3<3N143�7dcZ*,9;&)(D*;+;Wa?/cZ*×cZ&DEN1¤ob$
$A}PF;3<$/E<EN$/9el.(D5N7yL�14*dcZ9;E'\CU*;$.E<()L�F;&)$KL�14*dc=9�02143>$/3<3N143>7dcZ*;9;&D()*;+U()E�587,$ $ ó��iõ;é�L�14*dcZ9�W
9;$A�d*;$/9�cZE^0214&D&D1ql.E'\

çPóZì,ó $ ó��4õ;é�ó�� � ø�ðqì¬óò�|�;ä|ì�¬�ï�öPí
Q � øbð|ì�?/14*;ES583<M;?'5N143�9;$'*;1Z58$'EKc:*,143NLecZ&;ES5jc=5N$Rc=ENEN1@?'(uc=5N$/9yl.(D5N7ec~p=c=&)M;$.1=0�5mG@Fb$%ó;Wil.7;()&D$
cv�;ä=ì�¬�ïwöPíý?'14*;ES583NM,?'581Z3e9;$'*;1Z5N$/Egc=*×$/3<3N143yE<58c=58$�l.7;$/3<$�*;1Ñp|cZ&)M,$�E<7;14M;&D9×ob$�ES58143<$/9r\
�t*;ES5jcZ*;?'$/ER1=0�5N7;$~5tlK1�odcZE<()?~Le1Z*dcZ9�1ZFb$/38c|58()1Z*;E/W;ëPéZìiøPëiö�cZ*;9�¡Z¡��XWXcZ3<$:9;$A�d*;$'9�02143K587;$
$ ó��iõ;é�5mG@Fb$�cZE^021Z&)&D1�l.E/\

ïwöbðqì,óZö�ÖZé $ äqödó4ç $ ó��4õ;éí��¬dé4ëPé
� øbðqì¤� ¡Z¡����¤�í�Q�
�;ä|ì�¬�ï�öPí£¡Z¡����¤���;ä|ì�¬�ï�öPí
ëPéZìiøPëiö � � øbðqì

]^7;$�¡Z¡���14Fb$'38c=5N()14*�lK1Z3N�HE�c=E�021Z&)&D1ql.E'\¤�è0.587;$�F;3N$ApP(D14M;E�?/14L�F;M,58c=58(D14*�7dcZE�F,3N1@9;M;?'$/9
c�F,3N14Fb$'3Up=cZ&)M,$��2()*;9;(D?wc=5N$/9ÝoiG�587;$�$'*;?/&D14EN(D*;+�?/1Z*;E<583<M;?'5N143 � øbðqìc�AW	5N7;$�p=cZ&)M,$�14oP5jcZ(D*;$/9
EN1�0ÞcZ3��C�6�R()EUFdcZE<EN$'9�1Z*Ý02143%02M;3S587;$'3~?/1ZLeF,M,5jc=5N()14*w�N�c�A\�ÐKM,5~(D0�cZ*¤$'3N3N1Z3~7;cZE~1@?/?'M;3N3<$/9
�Þ(D*;9;(D?wc=5N$/9�oHG�5N7;$�?/1Z*;E<5N3NM;?A58143Æ�;ä=ì�¬�ïwöPíc��W�587;(DER$/3<3N143RE<58c=58$�()ERF;3<14FdcZ+ic|58$'9rW�3N$'+icZ3<9;&)$'ENE
1Z0v587;$~0214&D&D1ql.(D*;+�?/1ZLeF,M,5jc=5N()14*�\



TZÊ4Ö

�ß(x587ý587;$ $ ó��4õ;éÙL�14*dcZ9rWKF;3N1Z+438cZL�L�$/3<E�?wc=*âl.3N(x58$�?/1@9;$�(D*âcZ*â()L�Fb$/38c|58(xp4$�lKc�G
581Ý7dcZ*;9;&D$�?/1ZLeF,M,5jc=5N()14*,E�l.(D5N7 Fb1Z58$'*H58()cZ&K$'3N3N1Z3NEyo,M,5yl.(x587;1ZM,5�l�143N3SGP(D*;+Ñc=ob14M,5y$/3<3N143
7dcZ*,9;&)(D*;+;Wqob$/?/cZM;EN$K(x5v()E�7;()9,9;$/*�()*:587;$�¡Z¡Z�U14Fb$/3Nc=58(D14*r\��d1Z3v$�},cZLeF,&)$ZWq587;$KéZò;óPå 02M,*;?'5N()14*
9;$A�d*;$/9�()*�O@$/?'5N()14*�Ê,\ Æ ?/cZ*�ob$!?'14*HpZ$/3<5N$/9�5N1ec�L�14*dcZ9;(D?%02143NLÇc=E^0214&)&D1�l.E/\

éZò,óPå $ �Z��ñ��4ú,ëÞ¢}¡ $ ó��4õ;éÝÐwöPì
éZò,óPå $ ¦�,äqö�]© �«ëPé4ìiøPë4ö£�
éZò,óPå $ ¦gGdåqøbðü�¥�]©ß�«ç;äºïª«X¢üéZò;óPå $ �

ä¥«X¢üéZò;óPå $ �
ëPéZìiøPëiö ¦Aï}��äX©

éZò,óPå $ ¦gybï�ò¤�¥�]© �«ç;äºïª«X¢üéZò;óPå $ �
ä¥«X¢üéZò;óPå $ �
ïqê¤ä�����ìßì�¬;é=ö�;ä=ì�¬�ïwöPí

éPå@ðZé«ëPé4ìiøPë4öò¦Aïß¿Sçbï�òÝ¿väX©
]^7,$�14*;&xG�F;&)cZ?/$gF;3N1Z+438cZL�L�$/3<E�7;c�p4$�5N1Ý9,1Ý$A}PF;&D()?/(x5�$/3<3N143�7dcZ*;9,&)()*,+�(DE�l.7;$/3<$�587;$

9;(xpP(D9;$/*,9g$'p|cZ&)M;c=58$'E�5N1�µ'$/3N1,\C�t*g5N7;$R?wcZE<$/E�l.7;$/3<$U$Ap=cZ&DMdc=5N()14*�1Z0	E<M;ob$A}PF;3<$/ENEN()14*;EK3N$'ENM;&x58E
()*ÿ$'3N3<143NEï�2()*;9,()?wc|58$/9�oHGS�dä|ì�¬�ïwö,í6��Wa587;$�$'3N3N143�(DE�F,3N14Fdc=+ic=5N$/9ÙoiG�587;$ï¡Z¡��Ñ14Fb$'38c=58(D14*rW
cZ*;9�5N7;$~0214&D&)1�l.(D*;+�?/14L�F;M,58c=58(D14*�l.(D&)&�*;1Z5.ob$:?wcZ3<3N()$'9�14M,5Rc|5Rc=&)&�\

n�14*dcZ9;E�c=3N$�c�F;M;3<$/&xGý02M;*;?A58()1Z*dcZ& 9dc=58c�5tGPFb$=\¬¼R1�lK$'p4$'3/W (D5gF;3<1qp@()9,$/Eg02M,*;?'5N()14*dc=&
F;3<14+438c=LeL�$/3<E%587;$yE8cZL�$�?/14*ip4$/*;(D$/*;?'$e()L�Fb$'38c=58(xp4$�F;3<14+438c=LeL�$/3<EU$/*|²<1�G4\en�14*dcZ9,E:�d*;9
587,$/()3.c=F;F;&D()?wc|58(D14*,E6()*�LecZ*HG�c=3N$wc=E.1Z0�02M,*;?'5N()14*;cZ&rF;3<14+438c=LeL�(x*;+;\




