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Auction Scene

ω2

2

1. inform(?x:a,all:b,open_auction(?n))
2. inform(?x:a,all:b,open_round(?r))
3. inform(?x:a,all:b,to_sell(?good_id))
4. inform(?x:a,all:b,buyers(?b1,...,bn))
5. inform(?x:a,all:b,offer(?good_id,?price))
6. inform(?x:a,all:b,offer(?good_id,?price))
7. commit(?y:b,x:a,bid(?good_id,?price))
8. inform(?x:a,all:b,withdrawn(?good_id,?price))
9. inform(?x:a,all:b,collision(?price))
10. inform(?x:a,all:b,sanction(?buyer_id))
11. inform(?x:a,all:b,expulsion(?buyer_id))
12. inform(?x:a,all:b,sold(?good_id,?price,?buyer_id)
13,14. inform(?x:a,all:b,end_round(?r))
15. inform(?x:a,all:b,end_auction(?n))

LABEL LIST (
+

λ
,

)
-

ω3 ω4 ω5

ω6 9,
10

,1
1

12

3 4 5

14

        6

b
.

8

ONTOLOGY (O)
/

e-auctions0
LANGUAGE (L)
+

FOL
1

inform
commit
request
question
refuse

PARTICLES (I)

ω7

7

ω8

13


DIALOGIC
FRAMEWORK

CL
2
ACL
3

A
4

ROLES (R)

min

Max

min

0
5

10

Max
b
6

ω1

15


1

w7 0

A
b
.

b
.

w7 f1

A
b
.

        7

8:9%;  (<p >= i<q � ~dkro1qUs �6� w1o1knmpo1q-jlkx�\u��-�·qUu¼h:�go`jlkx�Uu � o`w1ugw

� ;>LÂ=U9<;`46ÖBYZX[9<Ô ûBæ@å`æ@ú¯úZï-úxç[è�� Õ�=U71Ô�46GDX[9<Õ¼9·XZGp?FLdYZ?pXSG R 9`7�=-GB=U9(Ü¯ÙlJ X¡J\XZG+46G4FEB7};`XZLdGbÔDLFEB9>=FA9<=U?F=U5`4FY 4FEB7};`XZLdGB9»Õ�X R Ôg;»ÖÎ=b5`EDG,4@;»;>ÔD=�9`46Õ�= ;>XSÕ�=\Ý�&
� ;>L�MN=�ä�GD= üÝ$Dé6çîü`ïcûDé6ç¯êBð¡è ;`ÔB4@;b46YSYZL@Ø&5`LFYS=U9'YZ=\4P?gXSG R 4�9>7-=-GD=+;>LI71ÔDLpLd9>=b;>ÔB=-XS5 MN=\9lV;>XSGB4@;`XZLdGòÜ¯ÙlJ X¡J·4FG�4 R =UGd;�46;<;>=UGBMNXSG R 4�7�LFGDÙµ=-5`=-GB7-=!X[9c=��NeÎ=U7�;>=UMÁ;`LILdeN;cÙµLF5bLdGD=�L6Ù
?@465`XZLdEB9-AD9>XSÕEDYZ;`4FGD=-LdEB9{;`46YSâN9`Ý�&

� ;>L�=U9<;`4FÖDYSXS9>Ô�;`ÔD= å>é@úZï@?�é N ûBé@úxçîü-þ 46Õ�LdG R 9`7�=UGD=U9UA X¡J =FJ�Ø�ÔDX[71Ô�eB4@;`ÔB9b7-4FG¢ÖÎ=+ÙµLdYrVYZL@Ø(=UM�Ög×�;`ÔD=!5>LdYZ=\9'YS=U4P?pXSG R 4I9>7-=-GD=!46GBM¢Ø�ÔDXS71Ô¢;`4F5 R =�;Â9`7�=UGD=U9Â;>ÔB=-×�7-4FG�5`=U4F71Ô·J
ÚWGã4Á7�LFGDÙµ=-5`=-GB7-=�7�=UGg;>5`=FA�4¢9>e�=\46âF=U5UA)4@Ù¯;`=-5+äBGDX[9<ÔDXSG R L��òÔDX[9;146YSâ A¸X[9eÎ=-5`Õ�Xr;>;>=\M



;>LÁYZ=\4P?F=�;>ÔB=I7-LFGNÙµ=U5>=UGB7�=º5`LpLFÕ 46GBM¿Õ¼4FâF=ÀXZ;ÙµLd5+4FGDL6;`ÔD=-5!7�LFGDÙµ=-5`=-GB7-=º5>LpLdÕ ;`L
4@;>;>=-G�M¢46GÁLFG R LFXSG R ;146YSâÎJ!/�LF;>X[7�=+;>ÔB46;UAÎÙµLF5Â;>ÔBXS9 eB4F5<;`XS7-EDYS4F5Â7U4F9>=FA�;>ÔD=!Õ�X R 5`46;>XSLFG
L6Ù);>ÔDX[9�9>e�=\46âd=-5�46Y[9<L!XSGg?dLFYS?F=\9:;`ÔD=�4FMDLFeN;`XZLdG�LFÙ�4FGDL6;`ÔD=-5»5`LFYS=FJ

ÚWG R =-GD=U5`4FY¡AÎ;>ÔB=º4F7};`XZ?pXZ;l×�5`=-eD5`=U9>=-Gg;>=\M�Öp×¢4IeÎ=-5>ÙµLF5`Õ�46;>XS?F=�9l;`5>E�7};>EB5>=¼7-4FGÁÖÎ=¼MN=�V
eDXS7�;>=\Mº4F9{47�LdYZYS=U7�;>XSLFG¼LFÙ Õ+EDYZ;>XSeDYZ=dAN7�LFG�7�ED5`5>=UGg;:9>7-=-GD=\9-JgH R =UGg;`9{GB4P?pX R 4@;>=»Ùµ5`LFÕ 9`7�=-GB=
;>L9`7�=UGD='7�LdGB9<;>5146XSGD=UM�Öp×+;>ÔD=Â5>EDYS=U9:MN=�äBGBXZG R ;>ÔD=Â5>=UYS46;>XSLFGB9>ÔDXSeB9�4FÕ!LdG R 9`7�=-GB=U9UJd3,Ld5>=-V
L@?F=-5\A0;`ÔD=�?F=U5>×¿9>4FÕ�=I4 R =-Gg;�7-46GßÖ�=�eÎLd9`9<XSÖDYS×�e�465>;>X[7�XSeB4@;`XZG R XZGãÕEDYZ;>XSeDYS=,9>7-=-GD=\9+46;
;>ÔD=¢9`46Õ�=�;`XZÕ�=FJ�'�=UGB7�=dA:XZ;ÀXS9ÀLFED5ÀeDED5`e�Lg9<=�;`L eD5>Lde�Lg9<=�4�ÙµLd5>Õ¼4FY'9<eÎ=U7-XräÎ7-4@;`XZLdG�L6Ù
e�=U5<ÙµLd5>Õ¼4@;`XZ?d=�9l;`5>E�7};>EB5>=\9�=��NeD5`=U9`9<XS?F=c=UGDLFE R ÔI;>L¼Ùî4d7�XSYZXZ;`46;>=b;`ÔD=9>e�=\7�XZä�7-46;>XSLFG,L6Ù*9>EB71Ô
5>EDYS=U9UJ
ñD5`LFÕ 4�9l;`5>E�7};>EB5`4FYBeÎLFXSGd;(L6Ù0?pXS=-ØbAge�=U5<ÙµLd5>Õ¼4@;`XZ?d='9<;>5`EB7};`ED5>=\9�2g9<eÎ=U7-XräÎ7-4@;`XZLdGB9�Õ+EB9<;

Ö�=+5>= R 4651MN=\M�4d9�GD=-;lØ{Ld5>âN9»L6Ù:9`7�=UGD=U9UJBH(; =��N=U7-EN;>XSLFG�;`XZÕ�=FA 4�eÎ=-5>ÙµLF5`Õ�46;>XS?F=9<;>5`EB7�;>ED5`=
Ö�=\7�LFÕ�=\9'eÎLFeDEBYS46;>=UM¢Öp×�4 R =UGg;`9�;`ÔB4@;cÕ¼46âd=XZ; =U?FLFYS?F=+Ø�ÔD=-GB=-?F=U5�;`ÔD=U9>=!7-LFÕ�eDYS×�Ø�Xr;`Ô
;>ÔD=c5`EDYZ=\9(=-GB7-LpMD=UMºÖp×�;`ÔD=b9<eÎ=U7-Xrä�7U4@;`XZLdG0J ] LFGB7-5>=-;>=-YS×FAp46GI4 R =-Gg;(e�465>;>X[7�XSeB4@;`XZG R XZG�;>ÔB=
=��N=U7-EN;>XSLFG¼LFÙ·4�eÎ=-5>ÙµLF5`Õ�46;>XS?F=�9<;>5`EB7};`ED5`='MN=-?dL6;`=U9�ÔBXS9:;>XSÕ�=�;>L � LFXSGg;>YS×!9<;`4F5<;(GD=-Øò9`7�=-GB=
=��N=U7-EN;>XSLFGB9UA ;>L�=UGd;`=-5b4F7�;>XS?F=�9>7-=-GD=\9cØ�ÔD=-5`=+;>ÔD=º4 R =-Gg;cXZGg;`=-514F7};19 Ø�Xr;`Ô�LF;>ÔD=U5b4 R =UGg;`9UA
;>L�YZ=\4P?F=c4F7�;>XS?F=b9>7-=-GD=\9(;>L�eÎLd9`9<XSÖDYS×º=-Gg;>=U5�L6;`ÔD=-5�9`7�=UGD=U9UAD46GBMÀäBGB4FYZYS×º;`L¼46ÖB4FGBMNLFG�;>ÔB=
e�=U5<ÙµLd5>Õ¼4@;`XZ?d= 9<;>5`EB7�;>ED5`=FJ
H(;�;>ÔDX[9�eÎLFXSGg;'Ø(=�ÕEB9<;'GDLF;>X[7�=b;`ÔB4@;';>ÔD=+Ø(4P×À4 R =UGd;19�Õ�L@?F=cÙµ5`LFÕ�9>7-=-GD=c;`LÀ9`7�=-GB=

MN=-eÎ=-GBMB9�LFG�;`ÔD=�;l×peÎ=�L6Ù�5`=-Y[4@;`XZLdGB9<ÔBXZe�ÔDLdYSMNXSG R 4FÕ!LdG R ;>ÔB=Â9>LFED517�=�4FGBM+;`465 R =-;{9`7�=-GB=U9UJ
H'9�Õ!=UGg;>XSLFGD=\M 46ÖÎL@?F=dA{9>LFÕ�=�;`XZÕ�=\9ºØ(=¢Õ�X R Ôg;IÖÎ=¢XSGg;>=-5`=U9<;>=\MòXSG%ÙµLF517�XSG R 4 R =UGd;19¼;`L
9<×pGB71ÔD5`LFGBXS9>=�ÖÎ=�ÙµLF5`= � EBÕ!eBXZG R XSGd;`L=UXr;`ÔD=-5(GD=-ØòLd5{=��NXS9<;>XSG R 9`7�=UGD='=��p=\7�EN;`XZLdGB9UAdLd5{L��Î=U5
71ÔDLFX[7�=�eÎLFXSGg;`9:9>Lc;>Ô�4@;(4FG¼4 R =UGg;{7-4FG�MD=U7�X[MN=�Ø�ÔBXS71Ô�;1465 R =�;:9`7�=UGD=�;`L�XZG�7�LF5`eÎLF514@;>=»XSGg;>LBA
46GBM�9>L'LdG0J\^NEDÕ�Õ�4F5>X[9>XZG R AUXSG�Ld5`MN=U50;`LÂ7-4FeN;>EB5>=:;>ÔD=:;l×geÎ=(L6ÙD5`=-Y[4@;>XSLFG�9<ÔDXSeB9·YZX[9l;`=UM�4FÖ�L@?d=
Ø{= 7�LFG�9<X[MN=-5:;>ÔB46;»4FGp×+eÎ=-5>ÙµLF5`Õ¼4@;>XS?F= 9l;`5>E�7};>EB5>='7-LFGg;`4FXZG�9{4+9<eÎ=U7-XS4FY�=UYZ=UÕ!=UGg;`9:;>ÔB46;{Ø(=
7-46YSY ðvå>æ@êBè}ç¯ð¡çîé6ê ABMN=U?FLF;>=UMÀ;>L¼Õ�=\MNXS46;>=�MNX�� =-5`=-Gg;�;l×pe�=\9�L6Ù*7�LdGDGD=U7�;>XSLFGB9�4FÕ�LFG R 9`7�=-GB=U9UJ
8:4F71Ô!9>7-=-GD=»Õ¼4P×bÖÎ=�7�LFGBGD=U7�;>=UM;>LcÕ+EDYr;`XZeBYZ=»;`5`4FGB9<XZ;>XSLFG�9-A@46G�MXSG!;>ED5`G+=\4F71Ô+;>5146GB9>XZ;>XSLFG
Õ�4P×,ÖÎ=¼7�LdGDGD=U7�;>=\M�;`LIÕ+EDYZ;>XSeDYZ=¼9`7�=UGD=U9UJ ÚWGÁÖÎL6;`Ô�7U4F9>=U9UA�;`ÔD=¼7�LdGDGD=U7�;>XSLFG�Ö�=-;lØ{=U=-G�4
9>7-=-GD=º4FGBM¿4À;`5`4FGB9>Xr;`XZLdG�X[9cÕ¼4FMN=¼Öp×ÁÕ!=\46GB9�L6Ù�4IMDXZ5`=U7�;>=UM¿4F5`7FJ0à»ÔD=-G¿Ø(=º7-46G¿5`=�Ùµ=U5
;>LI;>ÔD=º9>LFEB5`7-=+46G�M�;1465 R =�;bLFÙ{=U4d71ÔÁ4F5`7FJ H'GBM R XS?F=UG¢=-XZ;>ÔB=-5�4�9>7-=-GD=�Ld5c4�;`5`4FGB9<XZ;>XSLFG·A
Ø{=!9<ÔB4FYZY�MNX[9l;`XZG R EDX[9<ÔÁÖ�=-;lØ{=U=-G�XZ;`9 XSGB7�LdÕ�XZG R 46GBM¢LFEN; R LFXSG R 4F5`7U9-Jf/�LF;>X[7�=+;>ÔB46;';>ÔB=-5`=
XS9 GDL,MNXS5>=\7};b7�LdGDGD=U7�;>XSLFGÁÖ�=-;lØ{=U=-G�;lØ(L�9>7-=-GD=\9-A LF5\A XZGÁL6;`ÔD=-5cØ(LF51MD9-A�4FYZY*7�LdGDGD=\7};>XSLFG�9
Ö�=-;lØ{=U=-G¼9>7-=-GD=\9�465`=»Õ�=UMNX[4@;`=UM!Öp×�;>5146G�9<XZ;>XSLFGB9UJ  =�MNLbGDL6;:4FYZYSL@Øã4FYS9>L ;>ÔD=�7-LFGDGB=U7};`XZLdG
L6Ù);>5146GB9>Xr;`XZLdGB9UJ
H R =UGg;`9�Ø�XSYSYÖÎ=ßÕ�L@?pXZG R Ùµ5`LFÕ 4%9`7�=UGD=áXSGB9l;146GB7-= Üµ=��N=U7�ED;>XSLFG�Ý,;>L 4FGDL6;`ÔD=-5�Öp×

;>514P?F=-519>XZG R ;>ÔB=c;>5146GB9>Xr;`XZLdG,7�LFGBGD=U7�;>XSG R ;>ÔD=�9`7�=UGD=U9'46GBM�ÙµLFYSYSL@Ø�XZG R ;`ÔD=46517-9(;`ÔB4@; 7�LFGDV
GD=U7�;b;>5146GB9>Xr;`XZLdGB9c46GBM�9`7�=-GB=U9UJ0à·5146GB9>XZ;>XSLFGB9 ÕE�9l;bÖÎ=¼5>= R 4651MN=\M�4F9b4IâpXZG�M¢LFÙ{5`LFEN;`=-519
;>ÔB46;,7-LFGg;`4FXZG YZLN7U46YbXSGNÙµLF5`Õ¼4@;>XSLFG 46ÖÎLFEN;�;`ÔD= 9>7-=-GD=¿XSGB9l;146GB7-=U9�;>Ô�4@;�;>ÔD=U× 7�LdGDGD=\7};UJ
à»ÔD=-5`=�ÙµLd5>=dAdXSGB9<;>=U4dMºLFÙ·Õ�LpMD=-YSYZXSG R 9<LdÕ!= 4F7�;>XS?gXZ;l×FAg;`ÔD=-×º4F5>=ÂXZGg;>=UGBMN=\Mº;`L+5`LFEN;`=Â4 R =-Gg;19
;>L@Ø»4651MD9¸;>ÔD=UXZ5:MD=U9<;>XSGB4@;`XZLdGB9*XSG�MDXà� =-5`=-Gg;�Ø»4P×p9UA6MN=Ue�=UGBMNXSG R LFG!;>ÔB=»;l×geÎ=�LFÙ�;`5`4FGB9<XZ;>XSLFG·J
à»ÔD={4F5`7U9¸7-LFGDGD=\7};`XZG R ;>5146GB9>XZ;>XSLFGB9·;>L 9>7-=-GD=\9·eDY[4P×b46Y[9<L 4�ÙµEDG�MD46Õ�=-Gg;146Yp5>LdYZ=dJ�/'L6;`XS7-=

;>ÔB46; 4F9';>ÔB=-5`=Õ�X R Ôg;ÂÖÎ=+Õ+EDYr;`XZeBYZ=IÜµLF5 eÎ=-5`ÔB46eB9'GDLFGB=\ÝÂ9>7-=-GD=�=��N=U7�ED;>XSLFGB9ÂL6Ù:4º;`465 R =-;
9>7-=-GD=dA�Xr;9>ÔDLFEBYSMÁÖ�=º9>eÎ=U7�XZäB=\MÁØ�ÔB=�;>ÔB=-5c;>ÔB=º4 R =UGg;`9ÂÙµLFYSYZL@Ø�XSG R ;>ÔB=º46517-9c465`=!4FYZYSL@Ø(=UM
;>LÀ9<;`4F5<;'4�GD=UØ 9>7-=-GD=b=��p=\7�EN;`XZLdG0ABØ�ÔB=�;>ÔB=-5�;`ÔD=-×�7-4FG�71ÔBLgLg9<=�4¼9>XSG R YS=bLF5'4¼9>EDÖB9>=�;ÂL6Ù



scene S'

Root / Input Output

SCENES

ARC TYPES

TRANSITION TYPES

LABELLING

                        1

                        *

                        some

                        all

x:r,y:r' x,y agents

r, r' roles

S' AND-AND

OR-OR

OR-AND

AND-OR

LEGEND

8:9%;  BAB C= i<q � ~dkxo}qUsCD·sxw � w1u@jl|*�-�0q�E w`iW�S�Ui � q-jlkx¥Pw � jWil�go`jl�Filw

9>7-=-GD=\9b;>LÁXZG�7�LF5`eÎLF514@;>=¼XSGg;>L�A¸Ld5�Ø�ÔD=�;`ÔD=-5+;>ÔB=-×¿ÕEB9<;+=UGg;>=-5!46YSY:;`ÔD=�4P?@4FXZY[46ÖDYS=º9`7�=-GB=
=��N=U7-EN;>XSLFGB9UJ

 =�MN=-äBGD='4b9>=�;�LFÙ MDXà� =-5`=-Gg;�;l×peÎ=U9*LFÙ�;`5`4FGB9<XZ;>XSLFG�9*46GBM¼4F5`7U9�Ø�ÔDLd9>=�9<=UÕ�4FGg;>X[7-9*Ø�XSYZY
ÔDX R ÔDYS×�7�LdGB9<;>5146XSGÀ;`ÔD=�Õ�LFÖDXSYSXr;l×�L6Ù�4 R =-Gg;`9�4FÕ!LdG R ;>ÔD=+9>7-=-GD=bXSGB9<;`46G�7�=U9Ü¯;>ÔB=�LFG R LFXSG R
4F7};`XZ?pXZ;>XS=U91Ý)L6Ù�4ce�=U5<ÙµLd5>Õ¼46;>XS?F=�9l;`5>E�7};>EB5>=dJFà»ÔD=�MNX��Î=U5>=UGB7�=\9*ÖÎ=�;lØ(=-=-G!;`ÔD='MNXS?F=U5`9>=(;l×geÎ=U9
L6ÙN;>5146G�9<XZ;>XSLFGB90;>ÔB46;¸Ø(={7-LFGB9>XSMD=-5¸4F5>=:ÖB4F9>=UMcLdG�ÔDL@Ø�;>ÔD=U×b46YSYZL@Ø�;>LÂeD5`L R 5`=U9`9 ;`ÔD={4 R =-Gg;19
;>ÔB46;�;>ÔD=U×¿5>=\7�=-XS?F=�;`L@Ø(4F5`MB9cL6;>ÔB=-59`7�=UGD=U9UJ¸f·=�;EB9+MNXS?gX[MN=º=\4F71Ô¿;`5`4FGB9<XZ;>XSLFG¿XSGg;>L,;lØ(L
eB465>;`9�)Î;>ÔD= ç¯ê@û!�Nð AÎ;`ÔD5>LdE R ÔÁØ�ÔDX[71Ô¢XZ;c5`=U7-=-XS?F=\9Â4 R =-Gg;19'Ùµ5`LFÕ�;`ÔD=�XZG�7�LFÕ�XSG R 46517-9UAÎ4FGBM
;>ÔD= é��Nðxû!�Nð A\;>ÔB5>LdE R Ô!Ø�ÔDX[71Ô!4 R =-Gg;19¸YS=U4P?d=:ÙµLdYZYSL@Ø�XSG R ;`ÔD=»LFEN; R LdXZG R 46517-9¸;`L@Ø(4F5`MD9)LF;>ÔD=U5
9>7-=-GD=\9-JFà»ÔB=-G0A@;`ÔD=�ÙµLdYZYSL@Ø�XZG R 7�Y[4F9`9<XZä�7-46;>XSLFG!L6ÙÎ;>5146GB9>XZ;>XSLFGB9�X[9�ÖB4d9<=\MLdG!;>ÔD=�ÖÎ=-Ô�4P?gXSLFEB5
;>ÔB46;�;>ÔD=U×À=��NÔDXSÖDXZ;�LFG�;>ÔD=UXZ5'XZGDeBEN;'46GBM�LFED;>eDEN; 9<X[MN=U9�)

�GF Ç��$H F Ç�� )Uà»ÔD=U×'=U9<;`4FÖDYSXS9>Ôb9<×pGB71ÔD5`LFGBXS9`4@;`XZLdG 4FGBM eB465146YSYZ=UYZX[9>Õ%e�LdXZGg;1909<XSGB7-=�4 R =UGg;`9465`= ÙµLF517�=UMº;>Lº9>×pGB71ÔD5`LFGDX[9<=c4@;»;`ÔD=-XS5�XZGBeDEN;�;>Lº9>EDÖB9>=��gED=UGg;>YS×¼ÙµLFYSYZL@Ø%;>ÔD=bLdEN; R LFXSG R
46517-9»XSG�e�465146YSYZ=UY¡J

� � ÁIH � Á )Îà»ÔB=-×IÖ�=UÔB4P?F=�XSG�46G�4d9<×pGB71ÔB5>LdGDLFEB9»Ø»4P×�4@;�;`ÔD=XSGDeDEN;�Üî4 R =-Gg;19'465`=bGDLF;
5>=��gEDXZ5`=UMb;>L Ø(4FXr;)ÙµLF5)L6;`ÔD=-519·XSGLd5`MD=-5¸;>L eD5>L R 5`=U9`9 ;>ÔB5>LdE R Ô�Ý�A@46GBM+4F9)71ÔDLFX[7�={e�LdXZGg;`9
4@;);>ÔD=(LFED;>eDEN;�Üî4 R =UGd;19¸4F5>=:e�=U5>Õ�XZ;<;>=\M�;`LÂ9>=-YS=U7�;)Ø�ÔDX[71Ô�LdEN; R LFXSG R 4F5`7FA-Ø�ÔDX[71ÔeB46;>Ô0A
;>L�ÙµLdYZYSL@Ø%Ø�ÔD=UGIYS=U4P?pXSG R Ý�J

�GF Ç��$H � Á )@à»ÔD=U×�465`={4�Ôp×pÖD5`XSML6ÙD;`ÔD={;lØ{L';l×geÎ=U9)LFÙD;>5146GB9>XZ;>XSLFGB9)46ÖÎL@?F=3)-LFG;>ÔD=(LFGB=ÔB46G�M�ABYSXZâd=-Ø�X[9<= æ6êÎëKJ�æ@ê ë ;>5146GB9>XZ;>XSLFGB9UAN;>ÔB=-×ºÙµLd5`7-=�4 R =-Gg;`9(;`LÀ9<×pGB71ÔB5>LdGDXS9>= LFG�;>ÔB=
XZGBeDEN;Â9>XSMD=FADØ�ÔDXSYS=bLFGI;>ÔD=bLF;>ÔD=U5�ÔB4FGBM�ADYSXZâd=-Ø�X[9<= é6å�J é@å ;>5146G�9<XZ;>XSLFGB9UAp;>ÔB=-×Ie�=U5>Õ�XZ;
4 R =-Gg;`9�;`L�XSGBMNXS?gX[MNEB4FYZYS×!Õ�4FâF=�;`ÔD='71ÔDLdXS7-=�L6Ù�Ø�ÔDX[71Ô¼eB46;>Ô�;>L�ÙµLFYSYZL@Ø�Ø�ÔD=UG¼YZ=\4P?gXSG R J

� � ÁIH F Ç�� )Dà»ÔD=U×º465`=Â4FYS9>L+4+Ôp×gÖB5>X[MºLFÙ æ@ê ëKJ æ6êÎë 46GBM é@å�J�é@å ;`5`4FGB9>Xr;`XZLdGB9-JpH R =-Gg;`9465`=cGDL6;�5`=��gEDXS5>=\Mº;`L¼Ø(4FXr;»ÙµLF5�LF;>ÔD=U5`9»LdGÀ;`ÔD=bXSGDeDEN;Â9>X[MN=FANÖDED;�;>ÔD=U×À465`= ÙµLF517�=\Mº;`L
ÙµLFYSYZL@Ø 46YSY ;>ÔD=beÎLd9`9>XZÖDYS=bLFED; R LdXZG R 4F5`7U9-J

H'7-7-LF51MNXSG R ;>Lc;`ÔDXS9(7�Y[4F9`9>Xrä�7U4@;`XZLdG0A@Ø{=�MD=�äBGD=ML qsr æ@êÎëNJ æ6êÎë v é@å�J�é@å v æ@ê ëKJ é6å v é6å�J æ6êÎë y
4F9�4�9<=-;�L6Ù¸;>5146GB9>Xr;`XZLdGÀ;l×peÎ=U9UJ

Þ'=Ue�=UGBMNXSG R LFGI;`ÔD=beB4@;`Ô�ÙµLFYSYZL@Ø(=UM�Öp×º;`ÔD=�4 R =-Gg;`9�Ø�ÔB=-GI;>514P?F=U5`9>XZG R 4!;`5`4FGB9<XZ;>XSLFG·A
;>ÔD=U×!Õ¼4P×!=-XZ;>ÔD=U5{9<;`4F5<;{9`7�=UGD=U9:LF5{XZGB7-LF5`e�Ld5`46;>=(;>L+LFGD='LF5:Õ�Ld5>=�LdG R LdXZG R 9`7�=UGD=U9UJdà»ÔpEB9
;>ÔD=U5>=4F5>=�4FYS9>LºMNX��Î=U5>=UGg;�;l×pe�=\9�L6Ù*eB46;>ÔB9UA�4F5`7U9-ADÙµLF5�5`=U4d71ÔDXZG R 9`7�=UGD=U9Â4@Ù¯;`=-5�;`5`4P?d=-519<XSG R



;>5146GB9>Xr;`XZLdGB9UJ  =,MN=�äBGB=�O q�rgô�vÝo�|TÕ²k�vWtl}£}pvKPlyÀ4F9;>ÔD=,9>=�;�L6Ù 4F5`7º;l×pe�=\9-J*ñDLdYZYSL@Ø�XSG R
4RQ .<æ6å>ü 7�LFG�9l;`5`4FXZGB9+4 R =-Gg;`9;>LÁ=-Gg;>=U5+4¢9>XSG R YS=�9`7�=UGD=ÀXSGB9<;`46G�7�=ÀLFÙ�;>ÔD=�;`4F5 R =�;+9`7�=UGD=FA
Ø�ÔD=-5`=U4d9Â4 è-é^�¼ï�.<æ6å>ü XS9 YS=U9`9 5>=\9l;`5>X[7};`XZ?d=+46G�M¢46YSYSL@Ø�9�;`ÔD=¼4 R =UGg;`9';>L�71ÔDLpLd9>=+4I9<EDÖ�9<=-;
L6Ù09>7-=-GD='XZGB9<;`4FGB7�=\9*;`L�=-Gg;>=U5UAg46GBM¼4FG æ@ú¯ú0æ@å`ü ÙµLF517�=\9*;`ÔD=Â4 R =-Gg;19�;>L�=UGg;>=-5(46YSYD;`ÔD='9`7�=-GB=
XZGB9<;`4FGB7�=\9Â;>L�Ø�ÔDX[71Ô�;>ÔB=¼eB4@;`ÔB9 YZ=\4FM�J0ñ)XSGB46YSYZ×dA�4TS .cæ6å>ü äB5`=U9Â;>ÔB=�7-5>=\4@;`XZLdG¢L6Ù»4ÀGB=-Ø
9>7-=-GD=�XSGB9l;146GB7-=+LFÙ:;`ÔD=!;`465 R =-;c9`7�=UGD=FJ0ñBED5>;>ÔD=U5>Õ�LF5`=FAÎ=U4d71ÔÁ4F5`7+Ø�XZYSY*ÖÎ=¼YS4FÖ�=UYZYS=UM¢Ø�Xr;`Ô
;>ÔD=�7-LFYSYZ=\7};>XSLFGIL6Ù�5`LFYS=U9{;>ÔB46;'465`= 4FYZYSL@Ø(=UMÀ;>L!ÙµLFYSYZL@Ø ;>ÔD=�4F5`7FJ

 Xr;`ÔDXZG¢;>ÔD=;>5146GB9>XZ;>XSLFGB9 4 R =-Gg;`9Â465`=�XZGDÙµLF5`Õ!=\M�46ÖÎLFED; 7�EB5>5`=-Gg;Â4d7};>XS?F=!9>7-=-GD=\9'4FGBM
5>=��dEB=U9<;ÀÙµLF5�;>ÔB=-XS5IMN=\9l;`XZG�4@;>XSLFG·J»à»ÔpEB9À;>ÔB=-×%7�LdGB9<;>XZ;>EN;`=�4FG%XZGg;`=-5`Õ!=\MNX[4@;>=�9l;14@;`=¢ÙµLd5
4 R =UGg;`9b;`ÔB4@;�Õ�L@?F=ÀÙµ5>LdÕ 9`7�=UGD=º;`LÁ9`7�=UGD=FJ�à·5146G�9<XZ;>XSLFGB9!465`=º=UÕ!eBYZL@×d=UM Öp×�;>ÔD=IXSGB9l;`XrV
;>EN;`XZLdG¿ÙµLF5�ÖD5`LFâd=-5`XZG R eBED5>eÎLd9>=U9�Ö�=-;lØ{=U=-G 4 R =-Gg;`9�4FGBMÁ;>ÔD=�4F7};`XZ?d=º9>7-=-GD=\9�7�LdGDGD=\7};>=\M
;>L!;>ÔD= ;`5`4FGB9<XZ;>XSLFG·JDà»ÔgE�9»Ø�Xr;`ÔDXZGI;`5`4FGB9<XZ;>XSLFG�9(4 R =UGd;19(Ø�XZYSY�Ö�=cXSGNÙµLF5`Õ�=UMI46ÖÎLFEN;»;`ÔD=�4F7�V
;>XS?F=�9`7�=-GB=U9»;`ÔB4@;�;`ÔD=-×�7-4FG�5`=U4d71ÔI9>L�;>ÔB46;�;>ÔD=U×I71ÔBLgLg9<= ;`ÔD=-XS5'MN=\9l;`XZGB46;>XSLFG0ABX¡J =FJD=UXr;`ÔD=-5
9<LdÕ!=º4d7};`XZ?d=º9>7-=-GD=�;`L � LFXSG¿LF59>LFÕ�=º9`7�=-GB=�;>L�ÖÎ=À9<;`465>;>=\M�J·8{4F71ÔÁ;>5146GB9>Xr;`XZLdG¿ÔB4F9�4FG
XZGB9<;>XZ;>ED;>XSLFGB4FYÎ4 R =-Gg;�;`ÔB4@;»XSGd;`=-514F7�;:Ø�Xr;`ÔÀ465`5`XZ?pXSG R 4 R =-Gg;`9UJdà»ÔB=ÂMNX[46YSL R ED=�XZGÀ;>5146GB9>XZ;>XSLFG
7-46GÀÖ�=c9<eÎ=U7-Xrä�=UMº4d9�;`ÔD= MDXS4FYZL R ED=�XSGº;`ÔD=Â9`7�=UGD=U9{Ø�XZ;>Ôº;`ÔD= ?gX[9>XZLdGºL6Ù�;`ÔD=ÂXSGB9<;>XZ;>EN;`XZLdGB46Y
4 R =UGg;Â46GBM�LFGD=4F5>5`XS?gXSG R 4 R =-Gg;'XvJ =FJ 4F9'4�7�LdGg?d=-519>46;>XSLFGIØ�Xr;`Ô,;>ÔB=+XSGB9<;>XZ;>EN;`XZLdGB46Y�4 R =-Gg;
46GBM�4FGDL6;`ÔD=-5c4 R =-Gg;UJ  ÔD=-G�46G¢4 R =UGd; 465`5>XS?F=\9�Xr;cX[9'XSGNÙµLF5`Õ�=UM�4FÖ�LdEN;cXr;19'eÎLd9`9<XSÖDXSYZXZ;>XS=U9
;>ÔB46;MN=-eÎ=-GBMÁLFGÁ;>ÔB=�;l×geÎ=�L6Ù(;>ÔD=!;`5`4FGB9<XZ;>XSLFG¿46G�M�;`ÔD=!;l×geÎ=¼L6Ù{;>ÔD=º4F5`7U9Â7-LFGDGB=U7};`XZG R
;>ÔD=»;`5`4FGB9<XZ;>XSLFG!;`Lc;>ÔD=»;1465 R =�;�9`7�=UGD=dÜ¡9`Ý�Jdà»ÔD=�MNX�� =-5`=-GB7-=�Ö�=-;lØ{=U=-G¼4Â;>5146GB9>Xr;`XZLdG¼46GBM+;>ÔB=
5>=\9l;�LFÙ(;`ÔD=�9`7�=UGD=U9�XS9�;>ÔB46;�;>ÔD=U5>=ÀXS9GDL6;+4 R YZLdÖB46Y{9l;14@;>=ÀL6Ù(;>ÔD=À;>5146GB9>Xr;`XZLdG 46GBM 4FGg×
4 R =UGg; 7-4FG�ÖÎ=+XSG¢4IMNXà� =-5`=-Gg;c9l;14@;>=�UÀJ ñDLd5Â=��D46Õ�eDYS=FAÎGD=-Ø 4 R =UGd;19'46Ù¯;>=-5b4F5>5`XZ?d=�465`=XSG
;>ÔD=�XSGDXZ;>X[46Y)9l;14@;>=Ø�ÔDXZYS=�LF;>ÔD=U5'4 R =-Gg;`9�4F5>=bXSG�4�Õ�XSMBMNYZ=!9l;14@;`=4@Ù¯;`=-5�ÖÎ=-=UG,XZGNÙµLd5>Õ�=\M�L6Ù
;>ÔD=UXZ5(MN=U9<;>XSGB4@;`XZLdG¼LF5�Ø»46XZ;>XSG R ;`L9<×pGB71ÔB5>LdGDXZTU=»Ø�Xr;`ÔºL6;`ÔD=-5:4 R =UGd;19*LF5{9<LdÕ!=Â4 R =UGg;`9*7-4FG
Ö�=¼XSGá4�äBGB46Y{9l;14@;>=¼Ø»46XZ;>XSG R ;>L,Õ�L@?d=+;`L�;>ÔD=UXZ5+MN=U9<;>XSGB4@;`XZLdGB9UJ0H R =UGg;`9b5`=��gED=\9l;`XZG R ;`L
Õ!L@?d=(;>L�4 ;>5146G�9<XZ;>XSLFG�465`=�46YSØ(4P×N9�4F7U7�=-eD;>=UM�4FGBM+;>ÔD=U×!4F5>=»XSGB7�Ld5>eÎLF514@;`=UMb;`Lc;>ÔD='XZGDXZ;>X[46Y
9l;14@;>=dJgH�Ù¯;>=U5{;`ÔD=-×�ÔB4P?d='9>=-YS=U7};`=UM�;`ÔD=-XS5{;`465 R =-;(9`7�=UGD=U9�;>ÔD=U×¼Ø(4FXr;:XSG�4�äBGB4FYÎ9<;`46;>='EBGd;`XZY
;>ÔD=c;1465 R =�;�9`7�=UGD=dÜ¡9`Ý(465`5`XZ?d=U9{;>L¼46G�4F7U7�=\9>9�9<;`46;>=cØ�ÔD=-G·J

ñ¸X R EB5>=�Ñ�MN=UeDXS7�;`9»;`ÔD= R 5`4FeDÔDX[7-46Y�5`=-eB5>=\9<=UGd;14@;`XZLdGB9{;>ÔB46;�Ø{=bØ�XSYZY¸=-Õ�eDYSL@×¼;>L¼5`=-eB5>=-V
9<=UGd;(;>ÔB= eÎ=-5>ÙµLF5`Õ¼4@;`XZ?d= 9<;>5`EB7};`ED5`=�2 9{7-LFÕ�e�LdGD=-Gg;19»XZGg;>5`LNMNEB7-=UMÀ9>L+Ùî465\JpñB5>LdÕ ;>ÔD=ceÎLFXSGg;
L6Ù�?gXS=-Ø L6Ù);>ÔB=�Õ�LpMD=-YSYZ=U5UAB9>EB71Ô R 5146eBÔDXS7U46Y�7�LdÕ�e�LdGD=-Gg;`9'465`=Â;`ÔD=�eDXS=U7-=U9»;`ÔB4@;'9>=-5`?F= ;`L
7�LFG�9l;`5>EB7�; R 5146eDÔDX[7-4FY�9<eÎ=U7-Xrä�7U4@;`XZLdGB9»L6Ù�e�=U5<ÙµLd5>Õ¼46;>XS?F=c9l;`5>EB7�;>ED5`=U9UJ

Y{=-ÙµLF5`= 9<;`46;>XSG R 4�7�LFG�7�5`=�;>=cMN=-äBGDXZ;>XSLFG�L6Ù)e�=U5<ÙµLd5>Õ¼4@;`XZ?d= 9<;>5`EB7�;>ED5`=FAp;`ÔD=-5`=cXS9�4!Y[4F9<;
=-YS=-Õ�=-Gg;!;>L¢ÖÎ=�7-LFGB9>X[MN=-5`=UM�JÈ/�LF;>X[7�=À;>ÔB46;�4FYr;`ÔDLFE R Ô¿;lØ{L�9>7-=-GD=\9Õ¼4P×�Ö�=�7�LdGDGD=\7};>=\M
Ög×Á4I;>5146GB9>Xr;`XZLdG0A ;>ÔB=¼=-?F=UGg;>EB4FY)Õ�X R 514@;`XZLdGÁLFÙ»4 R =-Gg;19'Ùµ5`LFÕ 4,9<LdED5`7-=!9`7�=UGD=�XZG�9l;146GB7-=
;>L,4�;`465 R =-;c9`7�=UGD=�XZG�9l;146GB7-=!GBL6;�LFGBYZ×�MN=Ue�=UGBMD9bLdG¢;`ÔD=¼5`LFYS=+LFÙ:;>ÔB=º4 R =UGg;`9 ÖDEN;4FYS9>L
LFG�;>ÔD=b5`=U9>EDYZ;`9�4F71ÔBXZ=U?F=UM�Öp×À4 R =-Gg;`9(XSGI;>ÔD=�9>LFED517�=b9`7�=UGD=FJDà»ÔpEB9UApÙµLF5�XSGB9<;`46G�7�=FABXZGI;>ÔB=
ä�9<Ô,Õ¼4F5>âd=�;UAD4FYr;`ÔDLFE R Ô,4�5>= R X[9l;`5`46;>XSLFGI9>7-=-GD=bX[9'7-LFGDGD=\7};`=UM�;>Lº4FG�4FEB7};`XZLdG,9>7-=-GD=dAD;>ÔB=
4F7-7-=U9`9�LFÙ'4�ÖDED×pXSG R 4 R =UGd;;>L�;`ÔD=À=��N=U7�ED;>XSLFGáLFÙ�;>ÔD=�46EB7�;>XSLFGß9`7�=UGD=ºX[9�ÙµLd5>ÖBXSMDMD=-GáXZÙ
Xr;Ô�4F9bGDLF;+9>EB7-7-=U9`9lÙµEDYSYS×�7-LFÕ�eDYS=�;>=\MÁ;>ÔD=�5>= R X[9l;`5`46;>XSLFG�eD5>LN7-=U9`9cØ�ÔD=-G R LFXSG R ;>ÔD5`LFE R Ô
4 5>= R X[9l;`5`46;>XSLFGò9`7�=-GB=FJ:ÚWG 4á7�LdGNÙµ=-5`=-GB7-=¢7�=UGg;>5`=�=-Gp?pXZ5`LFGBÕ!=UGg;UA�;lØ(Lß4 R =-Gg;19º465`=�GDLF;
46YSYZL@Ø(=UM!;`L+Õ�=-=-;{;`L�;146YSâ�46;»4Õ�=-=�;`XZG R 5`LpLFÕ EDGDYS=U9`9:;`ÔD=-×�ÔB4P?d='eD5`=-?pXSLFEB9>YS×!4F5>5146G R =UM
46GBMá7-LFÕ�Õ�Xr;>;>=\M¿;>L¢9>LFÕ�=I46eDeÎLFXSGg;>Õ�=-Gg;UJ)à»ÔDX[9�Ùî4d7};+Õ�LF;>XS?P46;>=\9b;>ÔB=�XSGg;>5`LpMDEB7};`XZLdG L6Ù
V�W i<q-ug|Wknjlkx�\ug|Îo}qUu £ w·|Ww1w1uÂqU|Î|Wo`w1ugw1| � ~gw`ilw0jl~gw·|�j<q-jlw¸�U�6jl~gw·|Wo1w1udw¸kx|Îjl~dw���q�iWjlw1|WkrqUu � il�6§d�do`j
�U�Îjl~gw�|�j<q-jlw��-��w}q-o>~¼q-y\w1u@j



7�LFG�9l;`5`4FXZGg;`9:L@?F=U5*;>ÔD=c46517-9{7�LdGDGD=U7�;>XSG R 9`7�=UGD=U9{46GBM¼;>5146GB9>Xr;`XZLdGB9UJ  ='Ø�XSYZY 5`=��gEDXS5>=�;>ÔB46;
4 R =UGg;`9�9`4@;`XS9<Ùµ×�;`ÔD=À7�LdGB9<;>5146XSGd;19-A07-LFGBMDXr;`XZLdGB9-A·L@?F=-5c;`ÔD=À4F5`7¼9>LFYSXS7-Xr;`=UMÁ;>L¢Ö�=¼ÙµLdYZYSL@Ø(=UM
Ø�ÔD=-G�4@;<;`=-Õ�eN;`XZG R ;`L�5`=U4d71Ô¢4ÀMN=\9l;`XZG�4@;>XSLFG�9>7-=-GD=dJ�à»ÔD=-5`=�ÙµLd5>=dAÎ7-LFGBMNXZ;>XSLFG�9ÂÕ+EB9<;c4FYS9>L
46eDeÎ=U4F5�XZG�LFEB5{ÙµLd5>Õ¼4FY0MN=�äBGBXr;`XZLdGILFÙ)eÎ=-5>ÙµLF5`Õ¼4@;`XZ?d= 9<;>5`EB7};`ED5`=FJ
ñ¸XSGB4FYZYS×FA�Ø(=,ÖDEDG�MNYZ=�4FYZY�;>ÔD=�=UYZ=UÕ�=-Gg;`9¼XSGg;>5`LNMNEB7�=\M�46ÖÎL@?F=I;>L eD5`L@?pXSMD=�4�ÙµLd5>Õ¼4FY

MN=�äBGBXr;`XZLdGILFÙ�4!eÎ=-5>ÙµLF5`Õ¼4@;>XS?F=c9<;>5`EB7};`ED5>=b9>e�=\7�XZä�7-46;>XSLFGO)

»���ÆÈÇÉ¼£Ê�¼£�fÇ³�O� ñDLd5>Õ¼4FYZYS×FA R XS?F=UGÁ4IÕ�=�;14@V�YS4FG R EB4 R =]õsÐ�A�4Ie�=U5<ÙµLd5>Õ¼4@;`XZ?d=!9<;>5`EB7�;>ED5`=
XS9�4+;`EDeDYS=

X ë q�¢ ë vpÓjvÝo î v%oIYBvWò@vKZ([(v\Z(]�v\Z_^�v\Z(`BvÝÒ-vba�¥
Ø�ÔD=-5`=

� ë XS9�4+äBGDXZ;>=dADGDLdGNVv=UÕ�eN;l×�9>=�;�L6Ù*9`7�=-GB=U9�&
� Ó X[9�4!äBGDXZ;>=�4FGBM�GDLFGNV�=-Õ�eN;l×�9<=-;�L6Ù·;`5`4FGB9>Xr;`XZLdGB9�&
� o î ¯ ë X[9»;>ÔD= å`éUé6ð 9`7�=UGD=�&
� o Y ¯ ë X[9»;>ÔB= é^�Nðrûf�Nð 9`7�=UGD=�&
� ò q òdc$eÃògf%X[9Â4�9<=-; LFÙ{46517bX[MN=-Gg;>XZäB=U5`9ÂØ�ÔD=-5`=�ògc@« Ü+ísò ^ Ý¨bÓ X[9 4À9>=�;cL6Ù
=UM R =U9 Ùµ5`LFÕ =��NXZ;·9l;14@;>=\9�L6ÙD9`7�=UGD=U9Î;`L�;>5146GB9>XZ;>XSLFGB9 Ø�ÔD=U5>=�ísò@^Mq e �%ñ ^ e ð�ñ � ísò �ð A
46GBM²òdf¦«¦Ó_ ë XS9�4�9>=�;�LFÙ)=\M R =\9:Ùµ5`LFÕ ;>5146GB9>XZ;>XSLFGB9{;>Lº9`7�=UGD=U9�&

� Z [ )�ò�üfý Ñ�h�i�j � X[9(;>ÔB=bYS4FÖ�=UYZYSXZG R ÙµEBGB7};`XZLdGO&
� Z ] )�ÓËüfýkL Õ¼46eB9»=\4F71Ô�;>5146GB9>XZ;>XSLFG�;>L¼XZ;`9(;l×pe�=3&
� Z(`¦)�ò�üfýlO¿Õ¼46eB9»=\4F71Ô�46517Â;>L�Xr;19»;l×pe�=3&
� Ò�)�ò�üfýþõsÐ�Õ¼4FeB9·=\4F71Ô!46517*;>L 4'Õ�=-;`4@V�Y[46G R EB4 R =�=��NeD5`=U9`9<XSLFGbLFÙD;l×pe�=»ÖÎLpLFYS=U46G·A
X¡J =FJ�4+eB5>=\MNXS7U4@;`=FAN5`=-eD5`=U9>=-Gg;>XSG R ;>ÔD=�4F5`7�2 9�7-LFGB9<;>5146XSGg;`9�&

� a~) ë ü�ý�Ñ � 9>=�;`9';>ÔB=+EDeBe�=U5 ÖÎLFEBGBM�LdG,;>ÔD=!GpEDÕÖÎ=-5 L6Ù(46YSYZL@Ø(=UM,9>XZÕ+EDYZ;`46GB=-LFE�9
9>7-=-GD=\9(ÙµLF5»;`ÔD=�9>7-=-GD=b9`71ÔD=-Õ�=b5`=-eD5`=U9>=-Gg;`=UMºÖp×º=\4F71Ô�9>7-=-GD=cGDLNMN=dJ

ÚWGºLF51MN=-5�;>LeB5>=\9<=UGd;:;>ÔD=Â5>=��dEBXZ5`=-Õ�=-Gg;19*;>LÖ�=c9>46;>X[9lä�=UM�Öp×;`ÔD= =-YS=-Õ�=-Gg;`9{46ÖÎL@?F=dAd9>LFÕ�=
eD5>=U?pXZLdEB9�MN=-äBGDXZ;>XSLFGB9Â465`= GB=-=UMD=UM�JÎf0=�;go�¯ ë ÖÎ=4¼9`7�=UGD=9>EB71ÔI;>ÔB46;-oDq�¢º °vWÌMÍBv%í¬v
è�î�v%í©ï<vUÜ[ísh¶ðUÝpð�ñ � vUÜ+ísòjðPÝcð�ñ � vÝó�vWÐIvpÕ·Ô+m�vÝõst��f¥}J6f·=�;!mlt�� 4FGBM��^|^}£k^o�ÖÎ=»;lØ(LcÙµEDGB7}V
;>XSLFGB9*L@?d=-5�4F5`7U9-A6MN=-äBGD=\M�5>=\9<eÎ=U7�;>XS?F=-YS×+4d9nmlt3��)�ò�üfý Ñ�h i 4FGBM]�^|^}£k^oD)3ò�ü!ý Ñ �pobqsr � A
Ø�ÔDXS71Ôò5`=�;`ED5`GãÙµLd5º=U4d71Ôò46517I;>ÔD=¢9>=�;ºLFÙb?P4F5>X[46ÖBYZ=\9¼46GBMÛ;`ÔD=¢9>=�;ÀLFÙ 5`LFYS=U9º7-LFGg;`4FXZGB=UM
XZG�;`ÔD=¢46517IYS4FÖ�=UY¡J(à»ÔD=-GÛ;`ÔD=,ÙµLFYSYSL@Ø�XZG R 5`=��gEDXS5>=UÕ�=-Gg;`9¼Õ+EB9<;ºÖ�=¢9`4@;`XS9<äB=\MãÖp×ã=-?F=U5>×
e�=U5<ÙµLd5>Õ¼4@;`XZ?d= 9<;>5`EB7�;>ED5`=�)

ÜµX¯ÝIH�YSYb;>ÔB=¿4 R =UGd;�?@465`XS4FÖDYS=U9IYS4FÖ�=UYZYSXSG R ;`ÔD= XSGB7�LdÕ!XSG R 46517-9IL6Ù�4 R XS?F=-G ;>5146GB9>XZ;>XSLFG
ÕEB9<;,46Y[9<L�46eDeÎ=U4F5�LdG%;`ÔD=ÁLdEN; R LFXSG R 4F5`7U9ÀLFÙ�;>ÔB=Á;`5`4FGB9>Xr;`XZLdGO):ÙµLd5,46Gp×HnÃ¯ Ó
eut �\v wyxÖñ `�z m�t��NÜ<Ü+o3vpn<Ý<Ý�q eut w�v �|{sxÖñ `�} mlt3�NÜ>Ü®n�v%o�§µÝ>Ý

ÜîXZX¯ÝIñDLd5�=-?F=U5>×º9`7�=UGD=Â;>ÔD=U5>=cX[9�4e�4@;>ÔIÙµ5`LFÕ ;`ÔD=c5>LpLF;{;`5`4FGB9<XZ;>XSLFG�;>L!;`ÔD=bLFEN;`eDEN;�9`7�=-GB=
eB4F9`9>XZG R ;>ÔD5`LFE R Ôb;`ÔD=(9`7�=UGD=FJPñDLd5)4FYZYXo�¯ ë ;`ÔD=-5`=(XS9)4'e�4@;>Ô]o î vpn u v�w�w�w*v�vÝo � vWn � vÝo_Y
9<E�71ÔÁ;`ÔB4@;IÜ[o � vWn � Ý]¯Hòdc3vUÜ£n � vÝo �%~Éu Ý�¯¦òdf �!Ô-q Ò<v�w�w�w*vpÕ ü ôº46GBM�o � q o¼ÙµLd5
9<LdÕ�=-Ô1J

ÜµXSXZX¯ÝIñDLd5�=-?d=-5`×À9>7-=-GD=dAN;>ÔB=�5>LdYZ=\9»YS4FÖ�=UYZYSXSG R Xr;19�LdEN; R LFXSG R 46517-9»ÕE�9l;�ÖÎ=-YSLFG R ;`L¼Xr;19�5`LFYS=
9<=-;{46G�MÙµLd5�=-?d=-5`×�5`LFYS=�XZG¼XZ;`9*5`LFYS=�9>=�;�;`ÔD=-5`=�XS9:4@;:YS=U4d9l;�LdGD=�LFEN; R LdXZG R 4F5`7»Y[46ÖÎ=-YSYZ=\M
Ø�Xr;`Ô�Xr;\ADX¡J =FJDÙµLF5�46YSYÉog¯ ë e�t �\v wyxÖñ ` z �^|^}£k^ogÜ<Ü[o3vWn<Ý<Ý�q{z � J



ÜîXZ?DÝIñDLd5�=-?F=U5>×º9`7�=UGD=FAp;`ÔD=b5`LFYS=U9(YS4FÖ�=UYZYSXSG R Xr;19»XZGB7-LFÕ�XSG R 46517-9(ÕEB9<;�Ö�=UYZLdG R ;>L�XZ;`9�5`LFYS=
9<=-;:46GBM+ÙµLd5*=-?F=U5>×b5`LFYS=»L6Ù Xr;19*5`LFYS=»9>=�;*;`ÔD=-5`=»XS9:4@;�YS=U4F9<;*LFGD=�XSGB7-LFÕ�XZG R 4F5`7(Y[46ÖÎ=-YSYZ=\M
Ø�Xr;`Ô�Xr;\ADX¡J =FJDÙµLF5�=-?d=-5`×À9`7�=-GB=Do�¯ ë e t w�v ��xÖñ ` } �^|^}£k^ogÜ<Ü£n�v%oPÝ<Ý�q³z � J

Üµ?DÝIñDLd5+=U?F=-5`×Á9`7�=UGD=FA¸;>ÔB=-5`=ÀÕE�9l;!Ö�=�4@;YS=U4d9l;!LFGD=I4F7U7�=U9`9�9<;`46;>=ºÙµLd5+=U?F=U5>×�5>LdYZ=ÀYS46V
Ö�=UYZYSXSG R 46GßXSGB7-LFÕ�XZG R 4F5`7FA¸XvJ =dJ)ÙµLF5�=-?d=-5`×¿4F5`7ÁÜ®n�vÝo\Ý·¯sòdf'A�4FGBM ÙµLd5�=-?F=U5>×¿5`LFYS=
�5¯°�^|^}£k^ogÜ<Ü£n�v%oPÝ<Ý�;>ÔB=-5`=�XS9Â46G�4d7-7�=\9>9Â9l;14@;`=�èì¯¬ísh �ð Ø�ÔD=U5>=�ísh �ð X[9�;`ÔD=+9>=�;ÂL6Ù
4F7U7�=U9`9�9<;`4@;`=U9(ÙµLd5»;>ÔD=b5`LFYS=¶�!XSG�;`ÔD=�9`7�=-GB=DodJ

Üî?gX¯ÝIñDLd5Â=U?F=-5`× æ@ê ëKJ æ6êÎë ;>5146GB9>Xr;`XZLdG0AÎ=-?F=U5>×�LdEN; R LFXSG R 46517�Ô�4F9';>LÀÖÎ=�7�LFGBGD=U7�;>=UM�;>LI4
9>7-=-GD=!7�LdGd;146XSGDXSG R 4@; YZ=\4F9<;ÂLdGD=4F7U7�=\9>9Â9l;14@;>=ÙµLF5 46YSY·;`ÔD=+5`LFYS=U9'YS4FÖ�=UYZYSXSG R ;>ÔB=!4F5`7FJ
3,LF5`=�ÙµLF5`Õ¼46YSYZ×dA1ÙµLF50=U?F=U5>×Ü£n�v%oPÝ�9>EB71Ô ;>ÔB46;�Z ] Ü®n<ÝJq æ@êÎëNJ æ6êÎë ;`ÔD=-G�� ð�ñ�ð obqsr � tyt w�v ��xyx ísh¶ð�µq� J

Üµ?pXZX¯ÝIñDLd5�=-?d=-5`×46517»L6ÙÎ;l×pe�=MP';`ÔD=�XSGDXZ;>X[46Y�9<;`46;>=�LFÙ�;`ÔD='9`7�=-GB=�ÕEB9<;�ÖÎ=-YSLFG R ;`Lb;>ÔD=Â9<=-;�L6Ù
4F7U7�=U9`9�9l;14@;`=U9¸ÙµLF5*=\4F71Ô5`LFYS=(YS4FÖ�=UYZYSXZG R ;`ÔD=�465176J@ñDLd5>Õ¼4FYZYS×FA\ÙµLF5*=\4F71Ô!46517ÂÜ£n�v%oPÝ�¯·ògf
9<E�71ÔÀ;`ÔB4@;@Z(`'Ü<Ü®n�vÝoPÝ<Ý�q�PØ{=c5`=��gEDXS5>= ;>Ô�4@;¨è î ¯ � ð�ñ�ð o|qsr � tyt w�v ��xx ísh ð J

Üµ?pXSXZX¯ÝIH R =-Gg;`9�Ø�XSYZYNGBL6;�Ö�=�4FYZYSL@Ø{=\Mc;>LceD5`L R 5>=\9>90;>ÔD5`LFE R Ô+4FG!4F5`7{L6ÙB;l×geÎ=�P'XrÙ�;>ÔD=»GpEDÕÖÎ=-5
L6Ù�XZG�9l;146GB7-=U9»L6Ù¸;>ÔDX[9�9`7�=UGD=cÔB4F9�5`=U4d71ÔD=UMÀXr;19�Õ¼4^�NXSÕEDÕ�J

ñD5`LFÕ�;>ÔB=ºMN=�äBGBXr;`XZLdG�4FÖ�L@?d=FA Ø{=�7-4FG�9>XSÕ!eBYZ×�?pXS=-Ø 4ÀeÎ=-5>ÙµLF5`Õ¼4@;>XS?F=�9<;>5`EB7};`ED5>=¼4d9
4GD=-;lØ{Ld5>â!L6Ù)9>7-=-GD=\9:XSGg;>=-517�LdGDGD=\7};>=\MºÖp×¼MNX��Î=U5>=UGd;(;l×pe�=\9(L6Ù0;`5`4FGB9<XZ;>XSLFG�9-Jpà»ÔD=c9<eÎ=U7-XräDV
7-4@;`XZLdG,L6Ù�4¼eÎ=-5>ÙµLF5`Õ¼4@;>XS?F=�9<;>5`EB7�;>ED5`=46Õ�LdEDGg;`9�;`LÀ9>=-YS=U7}; 4º7�LdYZYS=U7�;>XSLFG,L6Ù�9`7�=UGD=U9UA�4FGBM
GD=��p;�7�5`=U4@;`=Â9>LFEDG�Mº7�LdGDGD=U7�;>XSLFGB9(46Õ�LdG R ;`ÔD=-Õ�J ] LFÕ�eDYS=-Õ�=-Gg;1465`Xr;l×dAF;`ÔD=ÂYSXSÕ!XZ;`9(LdGº;>ÔB=
GgEBÕÖÎ=-5'LFÙ�9>7-=-GD=\9-A>a*A�GD=U=UMI;`LºÖ�=!MN=�ä�GD=UM�J ñ)X R ED5`=�4º9<ÔBL@Ø�9�ÔDL@Ø ;>ÔD= R 5146eDÔBXS7U46Y�=-YS=�V
Õ!=UGg;`9�XSG¢ñ)X R ED5`=+Ñ¼4F5>=�7-LFÕÖBXZGD=\M�XZG¢LF51MN=-5�;`LºeD5`LNMNEB7�=�;>ÔD= R 5146eDÔDX[7-4FY09<eÎ=U7-XräÎ7-4@;`XZLdG
L6Ù';`ÔD=�e�=U5<ÙµLd5>Õ¼46;>XS?F=�9l;`5>EB7�;>ED5`=�7�LF5`5`=U9>e�LdGBMNXSG R ;`LÁ;`ÔD=Iä�9>ÔãÕ¼465`âF=-;UJ:÷ÂÖB9>=-5`?F=À;>ÔB46;
;>ÔD=�9>7-=-GD=º;>ÔB46;�ñ)X R ED5`=�ôÀ5`=-eB5>=\9<=UGd;19-A)46eDeÎ=U4F5`9XZGá;>ÔD=I5>=\9<EBYr;`XZG R 9<eÎ=U7-Xrä�7U4@;`XZLdGß4F9+4
eB465>;>X[7�EDY[465»GDLNMN=dJ

/�L6;`XS7-=';`ÔB4@;�Ø(= MD=-Õ¼46GBMI46Gp×¼eÎ=-5>ÙµLF5`Õ¼4@;>XS?F= 9l;`5>E�7};>EB5>=Â;>L¼7�LdGg;`46XSG�4+5`LgLF;»4FGBMÀ4FG
LFEN;`eDEN;Â9`7�=UGD=FJÎà»ÔD=bLFEN;`eDEN;c9>7-=-GD=�MNLp=\9�GDL6;ÂÕ!LNMN=UY¸4FGg×I4F7�;>XS?gXZ;l×FA�46GBM,9>L¼Xr;ÂÕEB9<;'ÖÎ=
5>= R 4651MN=\M¼4F9*;`ÔD= =��NXr;(e�LdXZGg;»L6Ù�;`ÔD=ÂeÎ=-5>ÙµLF5`Õ¼4@;`XZ?d='9l;`5>E�7};>EB5>=dJgHÂ9�;`L�;>ÔB=Â5`LpL6;(9`7�=UGD=FAgXZ;
ÕEB9<;'ÖÎ=�5>= R 4F5`MN=\M�4d9»;>ÔB=9l;1465>;>XSG R eÎLFXSGd;ÂL6Ù�46Gp×�4 R =UGd;'4d7-7-=U9`9<XSG R ;>ÔD=e�=U5<ÙµLd5>Õ¼4@;`XZ?d=
9l;`5>EB7�;>ED5`=FJ�Þ'=UeB465>;>XSG R Ùµ5`LFÕ ;>ÔD={5>LpLF;·9>7-=-GD=dAU4 R =-Gg;`90Ø�XZYSYdÕ¼4FâF=�ÙµLF5¸L6;`ÔD=-5)9>7-=-GD=\9�Ø�Xr;`ÔDXSG
;>ÔD=beÎ=-5>ÙµLF5`Õ¼4@;>XS?F=c9<;>5`EB7};`ED5>=dJ

�O��� � ��Á^ÂÃ½	Ê�¼)��²���(�£�l�
^pEB71Ô¢4d9�MN=-eBXS7�;>=UM0A 4ºe�=-ÙµLF5`Õ�46;>XS?F=�9<;>5`EB7};`ED5`=7�LdGB9l;`5`4FXZG�9�;>ÔB=ÖÎ=-ÔB4P?pXSLFED5�LFÙ�46Gp×�e�465>V
;>X[7�XSeB4@;`XZG R 4 R =UGd;19»4@;�;lØ(L+YS=-?d=-Y[9�)

ÜµX¯Ý ç¯êBðvå>æ^.�è-ü1ï-êÎï�� ^N7-=-GD=ceD5`L6;`LN7�LFY[9»MNX[7};`46;>=cÙµLd5�=U4F71Ô�4 R =-Gg;�5>LdYZ= Ø�XZ;>ÔDXSG�4�9>7-=-GD=cØ�ÔB46;
7-4FG�ÖÎ=�9>4FXSM0ADÖp×ºØ�ÔDLFÕ�Ap;`L¼Ø�ÔDLFÕ�AD46G�M�Ø�ÔB=-G0J

ÜîXZX¯Ý ç¯êBðWï�å�.�è-ü1ï-êÎï�� à»ÔD=�7�LFGBGD=U7�;>XSLFGB9 46Õ�LFG R ;>ÔD=¼9`7�=UGD=U9ÂL6Ù{4Àe�=U5<ÙµLd5>Õ¼46;>XS?F=+9<;>5`EB7�;>ED5`=
MN=�ä�GD=¼;>ÔB=¼e�Lg9>9>XZÖBYZ=¼eB46;>ÔB9b;>ÔB46;4 R =UGg;`9cÕ¼4P×,ÙµLFYSYSL@Ø MN=Ue�=UGBMNXSG R LFG�;`ÔD=-XS5�5`LFYS=U9UJ
ñDED5>;>ÔB=-5`Õ!Ld5>=dAF;`ÔD=b7�LdGB9l;`5`4FXZGg;19:L@?d=-5:LdEN;>eBEN;�46517-9{XZÕ�eÎLd9>= 4dMDMNXZ;>XSLFGB4FYÎYSXSÕ!XZ;`46;>XSLFGB9
;>L�;`ÔD=�4 R =-Gg;`9(Ø�ÔD=UG�46;<;`=-Õ�eN;>XSG R ;`L!5`=U4d71ÔI4+;1465 R =�;�9`7�=-GB=FJ



H�GBMã×F=-;UA*Ø(=IEBGBMN=-519<;`46G�M ;>Ô�4@;º46G�4 R =-Gg;�2 9�4F7};`XZLdGB9!Ø�Xr;`ÔDXSG�4�9`7�=-GB=IÕ¼4P× ÔB4P?d=
7�LFG�9<=��dEB=-GB7-=U9�;`ÔB4@; =-XZ;>ÔD=U5'YSXZÕ�XZ; Ld5'=UGDYS4F5 R =bXr;19Â9>EDÖB9>=��gED=UGg; 4F7�;>XSG R eÎLd9`9<XSÖDXSYZXZ;>XS=U9ÂLFED;
L6Ù);>ÔD=�9`7�Lde�=cL6Ù¸;>ÔD=�9`7�=UGD=FJ
^pEB71Ô 7-LFGB9>=��gED=UGB7�=\9ÀÔB4P?d=�=�� =U7�;�46YSLFG R ;lØ(LãMDXà� =-5`=-Gg;,MNXZ5`=U7�;>XSLFGB9UJ�÷ÂGò;>ÔD=�LFGB=

ÔB46GBM¢9<LdÕ!=+4F7};`XZLdGB9ÂØ�XZYSY¸XSGg;>5`LNMNEB7�=!9<EBÖB9<=��gED=-Gg;Â4d7};>XSG R 7�LFÕ�Õ�XZ;>Õ�=-Gg;`9';>Ô�4@;ÂÔ�4P?F=b;`L
Ö�=�XZGg;`=-5`eD5>=-;>=\M%4F9�4F7};`XZG R LFÖBYZX R 46;>XSLFGB9UJ»÷ÂGò;`ÔD=�L6;>ÔB=-5IÔB46GBM0A{LF;>ÔD=U5I7-LFGB9>=��gED=UGB7�=\9
Lp7U7�ED5`5`XZG R YSLp7U46YSYZ×¼Ø�XZ;>ÔBXZG,4�9>7-=-GD= Õ¼4P×º?@465`×�;>ÔD=ceB46;>ÔB9(;`ÔB4@;'4FGI4 R =UGd;�7-4FGºÙµLdYZYSL@Ø XSG
;>ÔD={e�=U5<ÙµLd5>Õ¼4@;`XZ?d=*9l;`5>EB7�;>ED5`=�ÖÎ=U7U46EB9>=*;>ÔB=-×c4^� =U7};·;>ÔD=(9>46;>X[9lÙî4d7};>XSLFGb4FGBMbMNX[9>9`4@;`XS9<Ùî4F7�;>XSLFG
L6Ù:;`ÔD=¼7�LdGB9l;`5`4FXZGg;19ÂY[46ÖÎ=-YSYSXZG R eB46;>ÔB9UJOY(L6;>ÔÁ;l×pe�=\9cL6Ù»7�LFG�9<=��dEB=-GB7-=U9ÂØ�XZYSY�ÖÎ=!5`=��gEDXS5`=UM
;>L,ÖÎ=¼âF=-eD;�Ög×�46G¿XSGB9l;`Xr;`EN;>XSLFG�ÙµLd5�=U4d71Ô�4 R =-Gg;bLFG 4FG�XSGBMNXS?pXSMDEB46Y�Ö�4F9>XS9UJ�ÚWG R =-GB=-5146YvA
ÙµLF5{4 R XS?F=-Gº4 R =UGd;{Ø{='9>ÔB4FYZY�5>=-Ùµ=-5�;`L9>EB71Ôº7�LdGB9<=��gED=-GB7-=U9�4d9*;`ÔD=Â4 R =-Gg; ü1é6êBðWï � ð Ø�Xr;`ÔDXSG;>ÔD=bXSGB9<;>XZ;>EN;`XZLdG0J
ñDLF5¼XSGB9<;`4FGB7�=dA:4Á;>514FMNXSG R 4 R =-Gg;¼Ø�XZGBGDXZG R 4ÁÖBXSMDMDXZG R 5>LdEDGBMãØ�Xr;`ÔDXZG%4FGÛ4FEB7};`XZLdG

ÔDLFEB9>=�X[9ºLdÖDYZX R =\Mã;>Lß9>EDÖB9>=��gED=UGd;`YZ×ÛeB4P×ãÙµLF5¼;`ÔD=Á4d7��gEDXS5>=\M R LpLNM�J ] LdGB9<X[MN=U5>XSG R ;>ÔB=
e�=U5<ÙµLd5>Õ¼4@;`XZ?d=À9<;>5`EB7};`ED5>=ÀXZGßñ)X R ED5`=M4�;>ÔB46;+XSÕ!eBYZXS=U9;>ÔB46;;`ÔD=À;`5`4dMNXSG R 4 R =-Gg;ÔB4d9b;`L
Õ!L@?d=�4@;�9>LFÕ�=�;`XZÕ�=�;`L ;>ÔB=�ÖDED×d=-519�2:9>=�;>;>YS=-Õ�=-Gg;19À9`7�=-GB=,;>Láe�4P×áÙµLF5À;>ÔD=Á4F7��gEDXS5`=UM
R LpLNM�J</�LF;>X[7�=b;`ÔB4@; 46YZ;>ÔDLdE R ÔI;>ÔB=46EB7�;>XSLFG�9`7�=UGD=bXS9Â7�LdGDGD=U7�;>=\MÀ;`L¼;>ÔB=�LFEN;`eDEN;Â9`7�=UGD=FA
;>ÔD=beB46;>Ô�X[9�MNXS9`46YSYSL@Ø{=\M¼;>Lº4 R =UGd;19(EDGDYS=U9`9»;>ÔD=U×¼ÙµEDYZäBY0;`ÔD=-XS5�eÎ=-GBMNXSG R eB4P×pÕ�=-Gg;19-J
ÚWG�LF51MN=-5·;>L 5>=UeD5`=U9>=-Gg;0;>ÔB=(MN=ULFGg;>X[7�GBL6;>XSLFGL6ÙDLFÖBYZX R 46;>XSLFG0A\Ø{=(9<=-;¸LdEN;¸;`ÔD=(eD5>=\MNX[7-4@;`=

é��-úxç ù ï1ë 4d9(ÙµLFYSYZL@Ø�9�)
� |_��}®Ô+i	kTª�Ü£��vb�¶v%oPÝ�q 4 R =UGd;B�,X[9�LFÖDYSX R =UMÀ;>L¼MNL���XSG,9>7-=-GD=�odJ
Ø�ÔD=-5`=d�,X[9»;`4FâF=-G�;>L�ÖÎ=FADXSG�Ö�LF;>Ô,7-4d9<=\9-AD4FG�XSYSYZLN7�ED;>XSLFG,9>71ÔB=-Õ�=FJ

/�=��p;�Ø(=¼XZGg;`5>LNMNEB7-=À4,9>e�=\7�X[46Y*;l×peÎ=¼L6Ù�5>EBYZ=\9-A�;`ÔD=À9>L6VW7-4FYZYS=UM êÎé6å���æ6ð¡ç L ïºå��NúSï}è XSG
LF51MN=-5�;`LÀ7-4FeN;>EB5>=�Ø�ÔBXS71Ô�4 R =-Gg;Â4d7};`XZLdGB9�ÜµXSYSYZLN7�ED;>XSLFGB91Ý�ÔB4P?d=�7�LdGB9<=��gED=-GB7-=U9»;`ÔB4@; GD=-=\M
;>LIÖ�=�âF=UeN;cXZG�Xr;19c7�LFGg;`=��p;UJ0a XS?F=-G¿4�e�=U5<ÙµLd5>Õ¼4@;`XZ?d=+9<;>5`EB7};`ED5`=!4FGBM¢4�Õ�=�;`4FYS4FG R E�4 R =dA
;>ÔD=bGDLd5>Õ¼46;>XS?F= 5>EDYS=U9»Ø�XSYSY0ÔB4P?F= ;`ÔD=cÙµLFYSYZL@Ø�XSG R 9>71ÔB=-Õ¼4X)

Ü+oTu�v|�<u�Ý��°w�w�w��ÁÜ[o��@�	� Ýp���*uÈw�w�w\�fx@±��fx_~Éu!�°w�w�w����fð
Ø�ÔD=-5`=+Ü+o u v|� u Ý�v�w�w�wOvUÜ+o � vb� � Ý:4F5>='eB46XS5`9:L6Ù0XSYZYSLN7�EN;`XZLdG�9`71ÔD=-Õ�=\9:46G�Mº9>7-=-GD=\9-Ap46G�M�� u �
w�w�wI��� ð 465`=¼Õ�=�;14@V�YS4FG R EB4 R =!eD5`=UMNX[7-46;>=U9UJ�/'L6;>X[7�=º;>ÔB46;9<LdÕ!=ÀL6Ù(;>ÔD=\9<=º5`EDYS=U9bØ�XSYSY:ÖÎ=
MN=-?dL6;>=\M,;`L�;`ÔD=!;>5`X RdR =U5>XSG R LFÙ{LdÖDYZX R 46;>XSLFGB9UA Ø�ÔDXSYZ=�L6;`ÔD=-519 Ø�XZYSY*ÖÎ=!E�9<=\M�ÙµLd5bXZGNÙµ=U5>5`XSG R
Ùî4F7};19(;>ÔB46;�Ø�XZYSY�Ö�=�9>EDÖB9>=��gED=UGg;>YS×¼=-Õ�eDYSL@×F=UMº;>L¼MN=-;>=-5`Õ�XZGB=Â;`ÔD=�4F7U7�=\9>9{L6Ù�46G�4 R =UGg;{;`L
L6;>ÔB=-5�9`7�=-GB=U9UJ
f0=�;�E�9�7�LdGB9<X[MN=U5c;>ÔD=�ÙµLdYZYSL@Ø�XZG R =��D46Õ�eDYS=+;`ÔB4@;+Ø�XZYSY�ÔD=UYZe¿EB9bXSYSYZEB9<;>514@;`=¼ÔDL@Ø GBLF5>V

Õ�46;>XS?F=c5`EDYZ=\9�465`=b9<eÎ=U7-XräB=\M # )

Ü[t�âfç�nFÔF|Tm �^|^|TÕ´v%ç�|TÕ·Õ�ÔÖn�Ü[ã��´)�tfv%ã*�M)��^v%o�kT}£}<Ü+ã�il|^|^ª�v%ã*�!v%ãWä<�TÔFç�k�v%ã��^|TâfmOªgÝ>Ý<ÝJ±
|_��}®Ô+ilkTªÎÜ[ã*�!vWç�|TÕ·Õ·Ô+n�Ü+ã*�@)��TvÝã*�])3ç^v£äft���Ü+ã�i	|^|^ª�v%ãWä<�TÔFç�k�v%ã�ç�t��^ªgÝ�v\�ÝâC�	k��^o o�k�nFnc}£k�Õ²k�m*npoPÝ

ÜlôPÝ
Ú�Ù'46Gá46E�7};>XSLFGB=-=-5+7�LFÕ�Õ�XZ;`9;>L¢9>=-YSY:;`ÔD= R LgLNM 46;!46E�7};>XSLFGá46;+4 R XZ?d=-G ÖDED×d=-5\A�;>ÔBXS9+XS9
LFÖDYSX R =UMÀ;>L¼7�LdÕ�Õ!XZ;»;>L¼4!ÖDED×d=-519�2N4F7U7�LdEDGg;`46Gg;»XZG�4 è-ï�ðvð¡úSï��¼ï�ê�ðîè 9>7-=-GD= ;`L!e�4P×�ÙµLF5»;>ÔB=
R LpLNM�J
��� �I�U���»|�j<qUug§+ilw1| � w1o`jlkx¥Pw`sx¦��S�Ui:jl~gw�q-�go`jlkx�\udw1w`i}� £ �d¦Pw`i�qUug§�qUo`o1�\�du6j<q-u@j*il�\sxw1|1�



^pEDÕ�Õ¼465`XS9>XZG R ;`ÔD=bMN=-eDYSL@×pÕ�=-Gg;(LFÙ¸GDLd5>Õ¼46;>XS?F= 5>EDYS=U9(X[9»Õ�L6;>XS?@4@;`=UM�Ög×º;>ÔD=cGD=U=UM�L6Ù
46G�XZG�9l;`Xr;`EN;>XSLFGI;>L¼XSGNÙµ=U5'4 R =-Gg;`9�2NLFÖDYSX R 4@;`XZLdGB9�4F9»Ø(=-YSY·4d9(;>ÔD=�7-LFGB9>=��gED=UGB7�=\9»L6Ù*4 R =UGg;`9�2
YZLN7-4FY04F7�;>XSLFGB9bÜîØ�Xr;`ÔDXZG,9`7�=UGD=U91Ý{;>ÔB46;�ÔB4P?F= =�� =U7�;�LFEN;�LFÙ·;`ÔD=�9>7-LFeÎ=cL6Ù*4!9`7�=UGD=FJ

�O��� �-�£�l¿�Ê�Á^��Ç(¼£¿���Ç(��Ê�¼®Ê*�ÉÊ�¼[��Ç
ñ¸XSGB4FYZYS×FA)Ø{=�7-46GáMD=�äBGD=I46G =UYZ=\7};>5`LFGBXS7¼XSGB9<;>XZ;>EN;`XZLdGß71ÔDLpLd9>XSG R 4,eÎ=-5>ÙµLF5`Õ�46;>XS?F=À9<;>5`EB7�V
;>ED5`=¼46GBM�MN=�ä�GDXZG R ;`ÔD=�5>=\9l;bLFÙ{XZ;`9b7�LdÕ�e�LdGD=-Gg;`9UJ0à»ÔD=\9<=�465`=;`ÔD=¼XSGB9l;`Xr;`EN;>XSLFG�46Y*5`LFYS=U9UA
;>ÔD=�ÔDXS=-51465171Ôp×IÖÎ=�;lØ(=-=UGÁ5`LFYS=U9UA�;>ÔD=�eÎLFYSXS7-×�L6Ù»MNEN;>XS=U9b4FGBM,;`ÔD=�GDLF5`Õ¼4@;`XZ?d=+5`EDYS=U9UJ à»ÔB=
XZGB9<;>XZ;>ED;>XSLFGB4FY:5`LFYS=U9bMN=-äBGD=À4,9>=�;LFÙ�5>LdYZ=\9 ;>ÔB46;+7-4FG�GBL6;ÖÎ=ºeDY[4P×F=\M¢Öp×Á;>ÔD=º=��p;>=-5`GB4FY
4 R =UGg;`9UJdà»ÔD=U×!4F5>=�YSXSâF=�;`ÔD='Ø(LF5`âF=U5`9�XSGÀ4bÔpEDÕ¼46G¼XSGB9<;>XZ;>EN;`XZLdG0JpÚWG�;>ÔD= 7-4d9<=�LFÙ�;>ÔD=ÂÔDXS=-5>V
465171Ôg×ÀL6Ù�5>LdYZ=\9�46GBM�;`ÔD=9`9>MIØ(=7-4FG�;`L�;`4FâF=bXSGd;`Lº4F7U7�LFEBGd;�;`ÔB4@;ÂÖ�LF;>Ô�465`=�46eBeDYZXS=UM�;`L
;>ÔD=�9>=�;*L6Ù 5`LFYS=U9)L6Ù�;>ÔD=�XSGB9<;>XZ;>EN;`XZLdG!Ø�ÔBXS71Ô¼465`=»46YSYp;>ÔD=�5`LFYS=U9�46eBe�=\465`XZG R XSG+;`ÔD=�MNX��Î=U5>=UGg;
9>7-=-GD=\9»L6Ù);>ÔD=beÎ=-5>ÙµLF5`Õ¼4@;>XS?F=c9<;>5`EB7};`ED5>=dJ
»���ÆÈÇÉ¼£Ê�¼£�fÇ���� H�G�=UYZ=\7};>5`LFGBXS7 XSGB9l;`Xr;`EN;>XSLFG�X[9�MN=�ä�GD=UM�4F9�4+;`EDeDYS=

¢����¶v%Ñ3z�v�¤Dv%oTo�ª<v\�g  ^ ¥
Ø�ÔD=-5`=

� X ë 9<;`4FGBMD9»ÙµLd5�4!e�=U5<ÙµLd5>Õ¼4@;`XZ?d= 9<;>5`EB7�;>ED5`=�&
� Ñ3z XS9�4�9>EDÖB9>=�;�LFÙ¸5`LFYS=U9»5`=-eD5`=U9>=-Gg;>XSG R ;>ÔD=bXSGB9<;>XZ;>EN;`XZLdGB46Y·5>LdYZ=\9�&
� ¤ 9<;`4FGBMD9»ÙµLd5»;>ÔD=bÔDXS=-51465171Ôp×�eB465>;>X[46Y�Ld5`MN=U5»L@?F=-5(;`ÔD=b5>LdYZ=\9�&
� oTo�ªºXS9(;`ÔD=�9<=-;�L6Ù*9l;14@;`XS7c9>=-eB4F5`46;>XSLFGÀLFÙ�MDEN;>XS=U9»ÖÎ=�;lØ(=-=UGI5`LFYS=U9�&N46GBM
� �g  ^ 9l;146GBMD9(ÙµLd5�4�9<=-;�L6Ù¸GBLF5`Õ�46;>XS?F=c5`EDYZ=\9-J
/�L6;`XS7-=º;`ÔB4@;!;>ÔD=I9<eÎ=U7-XräÎ7-4@;`XZLdGáL6Ù 46Gá=UYZ=\7};>5`LFGBXS7¼XSGB9<;>XZ;>EN;`XZLdGãÕ+EB9<;+ÖÎ=�5`= R 4651MN=UM

4F9¼4�7�LFÕ�eÎLd9>Xr;`XZLdGB46Y�4d7};>XS?pXr;l×á;>L¿Ö�=,EBGBMN=-5>;`4FâF=UGßÖp× ;>ÔB=,XZGB9<;>XZ;>ED;>XSLFG�MN=U9>X R GD=-5\J  =
7-46G�7-LFGB9>X[MN=-5�;`ÔB4@;c9<eÎ=U7-XräÎ7-4@;`XZLdGB9�LFÙ�MNXS4FYZL R X[7 Ùµ5`4FÕ�=-Ø(LF5`âp9UAB9`7�=UGD=U9Â46GBM�eÎ=�ÙµLd5>Õ¼4@;`XZ?d=
9l;`5>EB7�;>ED5`=U9�4F5>=Â;>L¼ÖÎ=bGB46;>ED5146YSYZ×ÀLF5 R 46GBXS9>=UM¼XSGg;>Lº9>e�=\7�XZä�7-46;>XSLFGIYZXSÖD51465`XZ=\9-J

÷ÂGB7�='7-LFÕ�eDYS=�;`=UMÀ49<eÎ=U7-Xrä�7U4@;`XZLdG0AdXZ;»ÕEB9<; R L�;>ÔB5>LdE R Ôº4?P4FYZX[MD46;>XSLFGºeD5`LN7�=\9>9�;>ÔB46;
71ÔD=U71âN9�XZ;`9¸Ø{=UYZYZVvÙµLF5`Õ!=\MNGD=\9>9UJ¢¡�YZ;>XSÕ¼4@;`=-YS×FA\XrÙB9>EB71Ô�4�9>e�=\7�XZä�7-46;>XSLFGbeD5`L@?F=\9Î;>LÂÖ�=:7-LF5`5>=\7};\A
Xr;19�=��gEDXS?@46YS=-Gg;b;>=��p;>EB4FY:5`=-eD5`=U9>=-Gg;`46;>XSLFG�ÕEB9<;�ÖÎ= R =UGD=-514@;`=UM�XZG Ld5`MD=-5c;>L,ÖÎ=ºÕ¼46GBXZeNV
EDYS46;>=\MÁÖp×,;`ÔD=¼4 R =-Gg;`9cXSGg;>=-G�MNXZG R ;`L�eB465>;>X[7�XSeB4@;`=�XZG�;>ÔB=¼XZGB9<;>XZ;>ED;>XSLFG0J·3�LF5`=-L@?F=U5UA�;>ÔB=
R =-GB=-514@;>=\M¼;`=��p;>EB4FY05`=-eD5`=U9>=-Gg;`46;>XSLFGB9»7U46GIÖ�=�4FYS9>L+=UÕ�eDYZL@×d=UMÀÙµLF5�ÖD5`LFâd=-5`XZG R eDEB5>eÎLd9>=U9UJ
ÚWG�;>ÔB=!YSX R Ôg; LFÙ�;>ÔB=!7-LFÕ�eDYS=��NXr;l×,LFÙ�;>ÔB=!Ø�ÔBLFYS=eD5`LN7�=U9`9UAÎXZ;cXS9c46eBeB465`=-Gg;';`ÔD=�GD=-=\M

L6Ù�;>LpLdYS9:;>ÔB46;»4d9>9>X[9l;�;`ÔD= XZGB9<;>XZ;>ED;>XSLFG�MD=U9>X R GD=-5:;>ÔD5`LFE R Ô¼;>ÔB=Â9>e�=\7�XZä�7-46;>XSLFG0Ag?@46YSXSMD46;>XSLFG0A
46GBM¿;`5`4FGB9>YS46;>XSLFG¿L6Ù'4FG =-YS=U7};`5>LdGDX[7¼XZG�9l;`Xr;`EN;>XSLFGáXSGg;>L�4,Õ¼4F71ÔDXSGD=�V�5`=U4FMB46ÖDYS=�ÙµLF5`Õ¼4@;+9>L
;>ÔB46;�Xr;'7U46GIÖ�=b=\4F9>XZYS×ºeB4F5`9>=UM�Öp×À4 R =-Gg;`9UJ

£ ¤ÁÉX=*ÍÎÈNÏ>Í!=�>]?�ADC¸Í�ÏFE Í!=)ÈDÏlÊ{ÇId
à»ÔD=eDEB5>eÎLd9>=�L6Ù*;`ÔDX[9Â9>=U7�;>XSLFG,X[9�;`LºeD514F7};`XS7U46YSYZ×IXSYZYSEB9<;>514@;>=ÔDL@Ø ;>L�9>eÎ=U7�XZÙµ×�=-YS=U7�;>5`LFGDX[7
XZGB9<;>XZ;>ED;>XSLFGB9UJdñBLF5�;>ÔBXS9:eDED5`e�Lg9<=»Ø(=�7�LFG�7�=-Gg;`5`46;>=»LFG!;>ÔB=�Õ!LNMN=UYZYSXSG R L6ÙÎ;>ÔD=�ä�9<Ô�Õ¼465`âF=-;
46G�=-YS=U7�;>5`LFGDX[7b46EB7�;>XSLFG�ÔDLdEB9<=dABØ�ÔDLg9<=�7-LFÕ�eDYS=�;`= R 5146eDÔDX[7-4FY09<eÎ=U7-XräÎ7-4@;`XZLdG�XS9Â9<ÔDL@Ø�G�XSG
ñ¸X R EB5>=D4DJ



BUYER
ADMISSION

BUYER
SETTLEMENTS

AUCTION
ROOM

SELLER
ADMISSION

SELLER
SETTLEMENTS

**

****

**

**

Some

Some

11

11

11

11

11

**

[x:bac]

[x:bac]

[x:
b,y:

ba]

[z:a] [z:a]

[x:b]

[y:ba]

[x:sac]
[x:sac]

[y:sa]

[x:s]

[x:s,y:sa]

[x:b]

[x:b]

[x:
b]

[x:b]

[x:b]
[x:

b]

[x:
s]

[x:
s]

11[x:b] [x:b]

11[x:s] [x:s]

INSTITUTION
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  b buyer
  ss seller
 ba buyer admitter
 sa seller admitter
  aa auctioneer
  bac buyer accountant
  sac seller accountant
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