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(+H9H94¾AC4=D�6k(+*ox9@>D{zG?�H j @>?�<�A>Kk(�A�z}(+6�H94=à�?G@B?G6�AC47(�AC?�A>K9?5A>@ j ?5x¢D�<>4¾AC4=Ö+?G<`nr@>D+3�ACK9?Jnð(+*=<>?JD�69?�<GÌ
?+.ês9.¾Ì %Ô& nrDTz j <>?�HÍzGD+3y3 j 6947zG(�AC4=D�6�.gSqKL?G<>?)x9@BDTz�?GH j @B?G<R(+@>?`D�n¦AC?G6½Ö�?�@ & ?èÒLx¢?G6L<>4=Ö+?+.

È ?�z}(+6I@>?GH j zG?)ACK9?�69?G?�HÍnrD�@ZzGD�<hAC* & Ö�?G@B4=lkzG(�AC4=D�6 %�& *=?�A>A>4769s5s�D5D+n^D j @R4=69<>4=<BAC?�69zG?)D�6
(y<B4769s�*=?�K & x¢D+ACK9?�<>4=<GÌ�nrD{z j <>476Ls®476L<BAC?G(+H×D�6I3®(�476�A³(+4=69476LsJAeÎmDµK & x�D�ACK9?�<>?G<�Ó;(53®(�ÒL4=3®(�*7* & å
zGD�KL?G@>?�6�AqK & x¢D+A>K9?G<B47<q(+6LH�(/3y(�ÒT473y(+*7* & åd4769z�D�K9?�@>?G6�A^K & x¢D+ACK9?�<>4=<G.FSg( % *7? h . i <>K9D±ÎZ<q(�x�D�@uå
AC4=D�6µD+nfA>K9?]n j *7*¢<>?�AqD+n�AC?G(+3�åeK & x�D+A>K9?G<B?G<Z(}Ö�(+47*7( % *=?ZÎZKL?G6�ACK9?2(�A>A³(�z³8+?G@q, , 47<m3yD�6L4=ACD+@>476Ls
ACK9?½AC?G(+3�.�SqK9?½ACD+AC(+*q6 j 3 % ?G@5D+n]K & x¢D+ACK9?�<>?�<µx9@>?�<>?�6ÔA>?GH
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ACKk(�AÐ(½nð(+47* j @>?�?èÒL4=<BA><GÌgA>K9?G6!(�nð(+4=* j @B?y(�z�A j (+*7* & DTz�z j @B@>?�H�Ìg<B4769z�?yACKL?5A>?}(+3�åez�D�K9?G@B?G6�AÐK & å
x�D�ACK9?�<>47<os j (+@>(+6�AC?�?G<^<>D j 69H969?�<>< w SqK9?GD�@B?G3 , |�.obdnkACK9? & (+s+@>?G?mACKk(�Ag69D;nð(+4=* j @B?m?èÒT47<BA><GÌ+A>K9?G6
69D�nð(�47* j @>?qACD{D�8�x9*7(+zG?�ÌT<B4769z�?RACKL?RAC?G(+3�åe476LzGD�K9?�@>?�6ÔAtK & x�D�ACK9?�<>47<Vs j (+@>(+6�AC?G?�<Vz�D�3yxL*7?�A>?G69?�<><
w SqK9?�D�@>?�3ß�+|�.Zbdn^ACK9? & HL47<C(�s�@>?�? w 4².ê?+.¾Ì¢A>K9?�A>?}(+3�åez�D�K9?G@B?G6�A]K & x¢D+ACK9?�<>4=<]H9D{?G<;6LD+A;4=3yxL* & (
nð(+47* j @>?�Ì % j AqACKL?;AC?G(+3Jåd4769z�D�K9?�@>?G6�AVK & x¢D+ACKL?G<>4=<qH9D{?G<³|èÌLACKL?]3yD+694=A>D�@>4=69s�< & <BAC?�3ôz}(�6969D+A % ?
< j @B?2?G4=A>K9?G@qÎV( & Ì1(+69H�3 j <hAO@>?�Ö+?G@hA % (�z³8®ACD�Ö�?�@>4¾lkz}(�A>47D�6-.

SqK947<J@>?�Ö{47<>?�H�HL?�AC?�z�A>47D�6é(+*=s�D�@>4¾ACK93 D+à�?G@B<J<>47s+694=lkzG(+6�AJzGD�35x j AC(�AC4=D�6k(+*t<C(}Ö{476Ls�<JzGD�3�å
xk(+@B?GH!ACDÉACKL?�<>476Ls�*7?5AC?}(�3Jåd4769z�D�K9?G@B?G6�AJK & x�D+A>K9?G<B47<J(+xLx9@>D�(�z³K�."bdAJ47</zGD�35x9*7?�AC?�(�69H j 6Tå
<>D j 69H�Ì % j AJ<>4=s�694=l9z}(+6�AC* & @B?GH j zG?G<JACKL?�6L?G?GHénrD�@/Ö+?G@>4¾lkz}(�AC47D+6�Ìm<B4769z�?½(�AJ*7?G(+<BA�ÎZKL?G6�A>K9?
AC?G(+3JådzGD�KL?G@>?�6�A�K & x¢D+ACK9?�<>4=<�4=3yx9*=47?�<;nð(+47* j @>?�<GÌ�Ö+?G@>4¾lkz}(�AC47D+6�4=<`69D+A)69?�zG?G<B<C(+@ & .µbdA)@B?Gp j 47@B?G<
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���R�e�  �µ:Ý �(Þ�²0®#¬:¢:­��>��§ ß>�>ºì¥U¦��	¡b£:¢:§ ¨R©\ª�¤e�R¨R� «(�>¤e�>¢:§ ¬R¨R��­�§ ®$¯��R§ ¤�£R±�� á��	¢:�	¡:¢:§ ¬b¨³  @¢°¢��:¡b´R�>±ì �µ  @¢°¢��:¡b´b�L±ì �¶ ·b¡�¬b£�¢w �¸ á��
¢:�>¡�¢:�Lº�â ��¤e�R�Ï�¼ À è í Á íLÄ�Ç ÈaÍ,çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ è À Á íLÄ�Ç ÈaÍ,çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ À í Á íLÄ�Ç ÈaÍ,çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ À À ¾ ä�Ìaå#Í�æ�ÍÐÖ�Ä�ÉËÆ Ñ
Í¿ í è í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí è À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí À í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí À À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÒ À í í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ í À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÓ í í À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí í í ¾ íLÄ�Ç ÈaÍ�æ�ÍÐÖ�Ä�ÉËÆ Ñ
Í× À è í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ è À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ À í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ À À ¾ íLÄ�Ç ÈaÍ�æ�ÍÐÖ�Ä�ÉËÆ Ñ
Íï í è À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí è í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí À À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íí À í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íð À í í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÀ í À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íñ í í À Á íLÄ�Ç ÈaÍ,çbÊ�ÈEÆ ÉËÆ Ñ
Íí í í ¾ ä�Ìaå#Í�æ�ÍÐÖ�Ä�ÉËÆ Ñ
Í
Sg( % *7? h . i Óâ,�x¢D�@hAC47D+6
D+n/A>K9?�(�A>A³(�z³8+?G@�ÞË< w , , |µ3yD�6L4=ACD+@>476Ls"K & x¢D+A>K9?G<B?G<×(�69H 4=3yx9*=47?�H
@>?�< j *¾AC<qÎZK9?G6I69DJ@C(+6L8{4=69sJ47< j <B?GH�ACDJ<>?�*7?Gz�AR(J<B4769s+*7?`K & x�D+A>K9?G<B47<qnrD�@q?G(+z³KÍzG(+<>?�.
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3®(�476�A³(+4=69476LsÐ(+6�?�ÒTx¢D�69?G6�A>4i(+*�6 j 3 % ?�@OD�ngK & x�D�ACK9?�<>?G<�.
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ÎZK9?G6"Îm?®z�D�3 % 4=69?5< j z³Ké(+6�K & x¢D+ACKL?G<>4=</ÎZ4=A>K"(�3®(�ÒT4=3®(+*=* & AC?G(+3JådzGD�KL?G@>?�6�AÐK & x�D+A>K9?G<B47<
w ?�.Ës9.¾Ìk(+<V476µSo( % *=? h . h |�Ì{ÎV?`D�6L* & 69?G?�H�ACDÐÖ�?�@>4¾n & nrD j @ w ñ+�T>ã|mD�nfACK9?`zG(+<>?�<G.Fbe6½z}(+<B?G<O�TÌ:-LÌ
i Ìk�2ACK9?�@>?]4=<�(+s�@B?G?�3y?�6ÔA % ?�AeÎV?�?G6½ACK9?RAeÎVD�K & x�D�ACK9?�<>?G<qA>Kk(�Aq()nð(+47* j @>?ZKk(+<VDTz�z j @B@>?GH-Ìk(+69H
ACK j <O69D�Ö�?�@>4=l9z}(�A>47D�6½47<q@B?Gp j 4=@>?GH-.

,�35D�694¾ACD�@B4769s/(+s�?�6ÔAZzG(+6�ACK9?�@>?�nrD�@>?)(+H9HL@>?G<B<OA>K9?`35D�694=A>D�@>4=69s/<B?G*=?Gz�A>4=Ö{4=A & x9@>D % *7?�3 %�&
% (+*7(+69zG4=69s54=AC<O@>?�<>D j @>zG? j <C(+s+?�(+s�(+4=69<BAZA>K9?Ðs j (�@C(+6�AC?�?GH×x¢?G@hnrD�@>3y(+69z�?�D�n^ACK9?�3yD�6L4=ACD+@>476Ls
(+*7s+D�@>4¾ACK93 j <>?GH-.^[^4=ACKL?G@¿D+nkA>K9?V<B4735x9*7?�@o<B4769s+*7?�ådK & x¢D+A>K9?G<B47<¿(�*7s�D�@B4=A>K93y<fÎmD j *=H j AC4=*74=çG?FD�69* &
D�69?5K & x¢D+A>K9?G<B47</4=6�?G(+z³K"zG(+<>?�ÌoÎZ4=A>K�HL?�AC?�z�A>47D�6�z}(+xk( % 47*=4=AC4=?G<;A>Kk(�A/(+@>?5s j (�@C(+6�AC?�?GH�ACD % ?
<>D j 69H�D+@�zGD�35x9*7?�AC?�Ì % j AJ69D+A % D+ACK�.!be6âACKL?�35D�@B?�zGD�35x9*7?èÒâ(+*=s�D�@B4=ACKL3IÌvAeÎVD�K & x¢D+A>K9?�å
<>?�<5ÎmD j *=H % ?½@>?}(�<>D�69?�H�( % D j AJ4=6â?}(+z³K�z}(+<B?+Ì�(�69HéA>K9?�(+*7s+D�@>4¾ACK93 ÎVD j *7H % ?½z�D�3yxL*7?�A>?
(+69H×@B?Gp j 4=@>?�Ö+?G@B4=lkzG(�AC4=D�6Í4=6Inr?�Îm?G@;z}(+<B?G<]z�D�3yx9(+@>?�HIACDyACK9?�<>4735x9*=?�åeK & x¢D+ACK9?�<>4=<Rz�D�3yxL*7?�A>?
(+*7s+D�@>4¾ACK93�.
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SqK947</z³Kk(+xLA>?G@ÐnrD{z j <B?G<�D�6!35D�694¾ACD�@B4769s�<>?�*7?Gz�AC4¾ÖT4¾A & ÎZKL?G6â?�ÒTx9*=D�4=A>4769sÍ(×8+? & D�x9x¢D�@BA j 694¾A &
nrD�@�?èÒL?�z j A>47D�6�35D�694¾ACD�@B4769s)476�3 j *=A>4¾åu(�s�?G6�At?G6�Ö{47@BD�6935?G6�AC<e÷�4=A�47<V6LD+AqD�69* & A>K9?`35D�694=A>D�@>?�H
(+s�?�6ÔA><�A>Kk(�A/(+@>?5H947<hAC@B4 % j A>?GH�Ì % j A)ACK9?y3yD+694=A>D�@>4=69s½(+s�?�6ÔA></zG(+6 % ?®H94=<BA>@>4 % j AC?�H�(+<)ÎV?�*7*¶.
È ? % ?Gs+476�ÎZ4¾ACK�ACKL?É<>4735x9*=?Í<>z³KL?G35?�D�n�<B?G*=?Gz�A>4769sâ("<B4769s+*7?Í3y(�ÒT473y(+*=* & A>?}(+3�åez�D�K9?G@B?G6�A
K & x¢D+A>K9?G<B47<G.R_T4=69zG?�zG?�6ÔA>@C(+*=47ç�?GHIA>?}(+3�ÎVD�@B8�3yD+694=A>D�@>4=69sÐÎ�(�<;< j zGzG?�<><hn j *¿476Í(+H9H9@B?G<B<>476Lsµ(+*=*
x�?�@>3 j A³(�A>47D�69<FD+nf[¿ÒL(+35x9*=?;�{Ì{Îm?RnrD{z j <tK9?�@>?;D+6yACKL?Rx¢?G@B3 j A³(�AC47D+69<FD+n�[gÒL(+3yxL*7? , w Sg( % *7?
h .�-�|�Ìt476âÎZK947z³KézG?�6�AC@C(�*747ç�?GHâAC?G(+3/ÎmD�@>8!35D�694¾ACD�@B4769s %�& A>K9?�(�A>AC(+z³8+?�@y@B?G< j *=AC?�H�4=6ânð(�*7<>?èå
69?Gs�(�AC4¾Ö�?2H9?�A>?Gz�AC47D+69< w z}(�<>?G< h åuñ/476½Sg( % *7? h . h |è.

be6
(�HL47<BA>@>4 % j AC?�H�A>?}(+3/ÎmD�@B8!3yD�6L4=ACD+@>476LsÉ<>z³K9?�3y?�Ìq69D+AyD�69* & ÎZ4=*7*q(�<>4=69s�*7?�(�ABA³(+z³8�?G@
3yD+694=A>D�@]4=A><`AC?}(�3y3y(�AC?�<GÌ % j A2ACKL?y<BzGD j A w (+6LH�A>K9?yD�ACK9?�@/(�ABA³(+z³8�?G@C|`ÎZ4=*7*^(+*=<>D�?G69s�(+s�?5476
3yD+694=A>D�@>4=69s9.tSg( % *7?/ñT. , x9@>?�<>?�6ÔA><]ACK9?)35D�694=A>D�@>4=69s�@>?�< j *¾AC<RD+n¿ACKL?�<>(+3y?2nð(+4=* j @B?)x¢?G@B3 j AC(�å
AC4=D�69<GÌ�ÎZ4¾ACK×A>K9?�<>z�D j A�(+<]ACKL?535D�694¾ACD�@B4769sy(+s�?�6�A}. È ?�lk69HÉACKk(�A`ACK9?�<BzGD j A)< j zGz�?G<><hn j *7* &
H9?�A>?Gz�AC<VA>K9?;AeÎmD/nð(+47* j @>?ZzG(+<>?�<VACKk(�AVACKL?](�ABA³(+z³8�?G@Vnð(+4=*7?�H5A>DÐH9?�A>?Gz�A}ÌLz�D�35x�?�69<C(�A>4769s)nrD�@mA>K9?
(�A>AC(+z³8+?�@><�ÞT35D�694¾ACD�@B4769s`3547<hA³(+8�?G<G. M1j @BACKL?G@>35D�@B?+ÌÔ<>4=69zG?OACK9?O<>z�D j A j <>?�H®ACK9?OACK9?O3y(�ÒT473y(+*¾å
zGD�KL?G@>?�69zG?5K9? j @>4=<BAC4=z+ÌfH9?�AC?�z�AC4=D�6Ú47<`<BD j 69H�(+69H�69D�Ö�?�@>4=l9z}(�A>47D�6É4=<`@>?Gp j 4=@>?�H�.�SqK9?5@>?}(�<>D�6
nrD�@oA>K9?�<BzGD j AGÞË<g< j z�zG?G<B<F47<oA>Kk(�AoACK9?q(�A>A³(�z³8+?G@B<GÞ�(�z�AC4=D�69<v476/A>K947<oz}(+<B?+ÌÔ(+*¾ACK9D j s�KÐ(�3 % 47s j D j <�Ì
H9D�69D+A�< j x9x¢D�@hAÐ(+6 & K & x�D�ACK9?�<>47<2ACK9(�A/zG(+6 % ?53®(�ACz³K9?�H�ACD½ACKL?y<BzGD j AGÞË<�x9*i(�6�.ybe6�D+ACKL?G@
ÎVD+@>H9<�Ìv@B?Gs�(�@>H9*=?G<><`D�ntÎZK9(�A`x9*7(+6×ACK9?J(�A>A³(�z³8+?G@B<)(+@>?�?èÒL?�z j A>4769s½4=6×ACK9?�<>?�AeÎVD½zG(+<>?�<GÌ�4=A;47<
H94=à�?G@B?G6�AZACKk(�6½A>K9?2x9*i(�6�?èÒT?Gz j AC?GH %Ô& ACK9?2<>z�D j AG.

SqK j <t4¾n1(+*=*L(+s+?G6�AC<^?�69s�(+s�?�H�476Ð35D�694¾ACD�@B4769sO476/x�?�@>3 j AC(�AC4=D�69<oD+n�[¿ÒL(+35x9*=? , Ì�HL?�AC?�z�A>47D�6
ÎVD j *7H % ?Ð<>D j 69HÚ(+69HÉz�D�35x9*7?�AC?+.`be6Ú(�*7*o(+z�A j (+*onð(�47* j @>?2z}(+<B?G< w (�69HÉD�69* & 4=6ÍACKLD�<>?}|OACK9?�@>?
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���R�e�  �¸RÝ �(Þ�²0®#¬:¢:­��>��§ ß>�>ºì¥U¦��	¡b£:¢:§ ¨R©Pª�¤e�R¨R� «(�>¤e�>¢:§ ¬b¨R��­�§ ®�¯��R§ ¤�£R±�� á��	¢:�	¡:¢:§ ¬b¨³  �¢°¢e��¡�´R�>±< �µ  @¢°¢��:¡b´b�L±ì �¶ ·b¡�¬b£�¢w �¸ á��
¢:�>¡�¢:�Lº�â ��¤e�R�Ï�¼ À À À ¾ ä�Ìaå#Í�æ�ÍÐÖ�Ä�ÉËÆ Ñ
Í¿ í À í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÒ À í À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
ÍÓ í í À Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Í× è è í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
Íï í è í Á äbÌEå#Í�çbÊ�ÈEÆ ÉËÆ Ñ
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À0¬H·Z²O±O½ÄÔ�¯�²I½¾¬H·ô¬V®(²I³�´�µ�½Ûêì´3±O´3·Â²ä²O´0ÀÏ³�·�½ÄöÂ¯�´0¸¡½¾·¦×(¹�ÃH´3¸Oµ�±�¬HË�Ë$´0±¡²I¬�±�´0À0¬V»H·�½,�3½Ä·�»i²O³�´�À0¬V±O±O´3À3²
¸�²I¹B²I´¡¬V®�²I³�´o¹V»V´0·Z²I¸�¹V·�µ§²I´0¹V¶�¸0Õ

ú@½Ä»H¯�±O´ôâ�Õ ü À0¬V¶�ËÊ¹B±O´0¸�²I³�´�¹�ÃH´3±I¹V»V´¦¹BÀ0À0¯�±I¹VÀ,¿ ®°¬H±�¹`¸O¹V¶�Ë�¼Ä´u¬B®�¬V¯�±�¹VÀ,²I¯Ê¹V¼h¸�¿y¸�²O´0¶
µ�´0Ë�¼Ä¬�¿y¶�´3·Â²¡±�¯�·�¸3Õ
«&³�´8²O´0·�±O¯�·�¸�¹B±O´8¶�¹V±OÆB´0µÒî ð
îì²O³�±O¬H¯�»H³`î × î Ç O�Á2¹ Ð�½Ä¸IÍ,Õ¡ë2·�´�¹VÀÏ³-¸O¯�ÀÏ³
±O¯�·ìÎ ²O³�´º²O´�¹V¶ ´WÐ�´0À0¯�²I´0µ8¹�À3¬H¶�Ë�¼Ä´3²O´(´3ÃB¹VÀ0¯�¹B²I½¾¬H·¡¸O½Ä¶
¯�¼m¹B²O½Ä¬H·ä¶�½Ä¸�¸O½¾¬H·ÖÕ�ðØ²­µ�½¾êÚ´0±�´0·Z²�ËÚ¬H½¾·Z²I¸
µ�¯�±�½Ä·�»u²O³�´uá«��ß ü �w¶�½¾·y¯�²I´k´WÐ�´0À0¯�²I½Ä¬V·ÖÎç²I³�´k8+��� � 8( �¸�¿y¸�²O´0¶ ¸�²Ï¹ ²I´kÅj¹V¸8À3¬H¶�Ë�¹V±O´3µ<²I¬u²O³�´
¸�²I¹B²I´
¸�¦·69§(�Z����69§`ÔZ¿Ñ²I³�´�¶�¬H·�½¾²I¬V±O½Ä·�»v¸�¿y¸�²O´0¶wÎºÅ�³�´0±O´§²I³�¹B²�Ë�±O´3µ�½ÄÀ,²I½¾¬H·ÑÅØ¹B¸�²I¹VÆV´3·÷²O¬-Ô$´
²I³�´kÀ0¯�±�±O´0·Z²�¶�¬H¸�²8¼Ä½ÄÆB´0¼Û¿¦³Z¿yË$¬V²I³�´3¸O½¾¸0Õ-×(¹VÀÏ³Ò±O¯�·Ò³Ê¹Vµ üVü ß øÂù ¸O¯�ÀÏ³÷À0¬H¶�ËÊ¹V±�½Ä¸�¬H·�¸ Ç µÊ¹B²I¹ Á
ËÚ¬V½Ä·Z²I¸IÍ,Õ�«&³�´¡¹�ÃH´3±I¹V»V´¡¹VÀ0À3¯�±I¹VÀ,¿k®°¬H±j´�¹VÀÏ³§±O¯�·§¹VÀ0±�¬H¸O¸Ø²O³�¬H¸O´äÀ3¬H¶�ËÊ¹V±O½¾¸O¬H·�¸j½Ä¸j»H½¾ÃV´0·�½Ä·i²O³�´
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«&³�´¡¹�ÃH´0±O¹V»H´ä¹BÀ0À0¯�±I¹VÀ,¿�Å�³�´3·�¯�¸O½¾·�»
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«&³�´0·ìÎï²O³�´ä²I´3¶�Ë$¬H±I¹B¼ì¶�¬�µ�´3¼Ö½Ä¸&¯�¸O´0µw²I¬�¸O´3¼Ä´3À3²�¹V¶�¬H·�»8²I³�´oÀ3¬H³�´3±O´0·Z²�³Z¿�Ë$¬V²O³�´0¸�´0¸0Õ

«&³�´�·�´,Ðy²¡ÔÊ¹V±�²I¬i²I³�´8±O½¾»H³Z² Çrá ¤'
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²O³�´
À0¬H³�´0±O´3·�À0´h³�´0¯�±�½Ä¸�²I½ÄÀ�½Ä¸ºÀ0¼¾´�¹V±�¼¾¿�´,êì´3À3²I½ÛÃH´BÎ�¹V¸º½¾²~Ô�±O½¾·�»H¸(²I³�´h¹VÀ0À3¯�±I¹BÀ3¿�¯�ËiÔZ¿wá ù ß�Ì(�|à Å�½¾²O³�Á
¬H¯�²
¯�¸O½¾·�»ô¹V·Z¿¦Ë�±O¬HÔ�¹VÔ�½Ä¼¾½Ä¸�²I½ÄÀ�±�´�¹V¸�¬H·�½Ä·�»�Õíý�³�´3·`À0¬H¶
Ô�½Ä·�´3µ<Å�½¾²O³`¹í²O´0¶�ËÚ¬H±O¹V¼º¶�¬yµ�´0¼(¬V®
Ë�¼m¹B·�Á2µ�¯�±I¹B²O½Ä¬H·ÖÎ ²I³�´�¹�ÃH´3±I¹V»V´�¹BÀ0À0¯�±I¹VÀ,¿�½Ä¸ç¸�½Ä»H·�½ÛÿÊÀ�¹B·Â²O¼¾¿
½Ä·�À3±O´�¹B¸O´0µ�®°¯�±�²I³�´3±0ÎÂµ�´3¶�¬H·�¸�²I±O¹B²I½¾·�»
²I³Ê¹ ²
²I³�´k²2Åj¬ô²O´0ÀÏ³�·�½¾öÂ¯�´0¸�¹V±�´iÀ0¬V¶�Ë�¼¾´0¶�´0·Z²Ï¹B±�¿HÕuë2·�µ�´0´3µÖÎ�²I³�½¾¸
Ë$¬H½Ä·Z²
½Ä¸�®°¯�±�²I³�´0±8µ�´3¶�¬V·�Á
¸�²O±I¹B²O´0µiÔZ¿�·�¬V²O½Ä·�»ä²I³�¹B²~²O³�´h±�½Ä»H³Z²�Á2¶�¬H¸�²(ÔÊ¹B±0Îy¸O³�¬�Å�½Ä·�»�²I³�´h¹�ÃH´3±I¹V»V´g¹VÀ3À0¯�±O¹VÀ3¿�½Ä·�´�¹VÀÏ³k±O¯�·
Å�³�´0·ôÀ3¬H¶8Ô�½¾·�½Ä·�»k¹V¼¾¼�²I´0ÀÏ³�·�½ÄöÂ¯�´3¸ä½Ä¸�¸O½Ä»V·�½¾ÿÊÀ0¹V·Z²I¼Û¿§³�½Ä»H³�´0±�²I³Ê¹V·íÅ�½¾²I³í´0½Û²I³�´3±�²I´3ÀÏ³�·�½¾öy¯�´8¬H±
¸O½¾¶�Ë�¼¾´0±ØÀ3¬H¶8Ô�½¾·Ê¹B²O½Ä¬H·�¹B¼Ä¬H·�´BÕ

ðqÆV´,¿k½¾¸O¸O¯�´g½Ä¸~±I¹V½¾¸O´0µkÔÂ¿k¹
À0¹V±O´,®°¯�¼ì¼¾¬�¬HÆ�¹ ²~²O³�´gÀ0¬V¶�ËÊ¹B±O½Ä¸�¬H·kÔ$´3²2Å~´0´3·�²I³�´ Ç�á ¤'
16�¦·6�:1�~Å
��6�5�¸1¤�¦U8( YÍ�¹V·�µ Çrá ¤'
16�¦·6�:1�~Å á ¤�5&5kÍ(Ô�¹V±O¸3Õç«&³�´0¸�´h²2Å~¬8ÔÊ¹V±�¸Ø¹V¼¾¼Ä¬�Å ¯�¸~²I¬�À0¬H¶�ËÊ¹V±�´�²O³�´�´3®mÁ
®°´0À,²I½¾ÃV´0·�´3¸O¸�¬V®Ê²O³�´j²O´0¶�ËÚ¬H±O¹V¼y¶�¬yµ�´0¼ZÅ�½Û²I³
²O³Ê¹B²ç¬B®Ê²I³�´ØÀ3¬H¶�¶8¯�·�½¾À�¹B²O½Ä¬H·oË�±O´3µ�½ÄÀ,²I½¾¬H·�¸0Î Å�³�½ÄÀÏ³
Åj´h³Ê¹�ÃH´gË�±�´0¸�´0·Z²I´3µí¹B¸Ø¹
¸�¬H¼Ä¯�²O½Ä¬H·�²I¬o²I³�´�Åj´0¹VÆÂ·�´0¸�¸O´0¸�¬V®�²O³�´�²O´0¶�ËÚ¬V±I¹V¼ï¶�¬�µ�´3¼ÉÕ­ë2·�¹V¼Ä¶�¬H¸�²
¹V¼Ä¼�±O¯�·�¸º²O³�´�¹�ÃV´0±O¹V»H´�¹VÀ0À3¯�±I¹BÀ3¿�Å�³�´3·�¯�¸�½Ä·�»¡À3¬H³�´0±�´0·�À3´g¹V·�µ�À3¬H¶�¶8¯�·�½¾À�¹B²O½Ä¬H·�¸­Ë�±O´3µ�½ÄÀ,²I½¾¬H·�¸
½Ä¸�¸O½¾»H·�½ÛÿÊÀ�¹V·Z²O¼¾¿Ñ³�½Ä»H³�´3±�²I³Ê¹V·÷Å�³�´0· ¯�¸O½¾·�»-À0¬H³�´3±O´3·�À0´u¹V·�µ ²O³�´§²I´0¶�Ë$¬H±I¹V¼j¶�¬yµ�´0¼SÕ «&³�½Ä¸
½Ä¸gµ�´0¸OË�½¾²I´8²O³�´8®Y¹VÀ,²g²I³Ê¹ ²g²I³�´�¶�¬H±�´8´3êÚ´0À,²I½¾ÃV´�À0¬H³�´0±O´3·�À0´�²I´3ÀÏ³�·�½¾öy¯�´�¯�¸O´3¸�¹B±OÔ�½Û²I±I¹B±�¿ Ç ±I¹B·�Á
µ�¬H¶kÍº¸�´0¼Ä´3À3²O½Ä¬H·§¹V¶�¬H·�»�²I³�´¡¹�ÃB¹V½Ä¼Ä¹VÔ�¼¾´�³Z¿yË$¬V²I³�´3¸O´3¸0ûº«&³�´¡±O´�¹B¸O¬H·i®°¬H±~²I³�½¾¸Ø½Ä¸j²O³Ê¹B²&½¾·i¶�¹V·Z¿
À�¹V¸�´0¸o²I³�´�À0¬H¶�¶8¯�·�½ÄÀ�¹ ²I½Ä¬V·ôË�±O´3µ�½ÄÀ,²I½Ä¬V·�¸o¹V±O´�ËÚ¬�Å~´0±�®°¯�¼(´0·�¬H¯�»H³¦²O¬í±�¯�¼Ä´�¬H¯�²�¹V¼¾¼ç³Z¿�Ë$¬V²O³�´,Á
¸O´3¸gÔ�¯�²�¬H·�´�¬H±�²2Å~¬�Î$¸O½¾»H·�½¾ÿ�À�¹V·Z²I¼Û¿§µ�´0À3±O´0¹V¸O½¾·�»�²O³�´�²O´0¶�ËÚ¬H±O¹V¼�¯�·�À3´0±�²Ï¹V½¾·Â²2¿í¬V®­²I³�´
¹V»H´0·Z²O¸0î
Ë�¼m¹B·�Á2³�¬V±O½,�3¬H·�¸3Õi«&³Â¯�¸8´3ÃV´0·Ò¹w±I¹V·�µ�¬H¶ ¸O´0¼¾´0À,²I½Ä¬V·¦¸�²Ï¹V·�µ�¸�¹íÔ$´3²�²I´0±oÀÏ³Ê¹V·�À0´k²O³Ê¹V·`¹w¶�¬H±�´
½Ä·�®°¬V±O¶�´0µ Ç ÔZ¿§¹�²I´3¶�Ë$¬H±O¹V¼ì¶�¬�µ�´0¼éÍº¸O´0¼¾´0À,²I½Ä¬V·í¹B¶�¬H·�»�¶k¹V·Z¿�¶�¬H±�´ Ç á'��ß ü �ZÍ~³Z¿yËÚ¬B²I³�´3¸O´0¸3Õ

� ù



4�¬�Åj´,ÃH´3±0Î�±O¯�·�¸�%¤¹V·�µôë�¸O³�¬�Å�¹k±O´,ÃH´3±O¸I¹B¼�¬V®�²I³�½¾¸�²O±O´0·�µÖÕ¡«&³�´0¸�´�±�¯�·�¸g½¾·ZÃH¬H¼ÛÃH´0µô±�´0¼Ä¹ Á
²I½ÛÃH´0¼Û¿§¶�¬V±O´¡®Y¹V½Ä¼¾¯�±O´3¸�¬V·í²I³�´
ËÊ¹V±�²h¬B®ç²I´0¹V¶�Á/¶�´3¶8Ô$´0±O¸3ÎÊ½Ä·�À3¼Ä¯�µ�½Ä·�»�¹V»H´3·Â²O¸hÀ3±I¹V¸�³�½Ä·�»�¬H±�·�¬V²
±O´3¸OË$¬H·�µ�½¾·�»`¹B²§¹B¼Ä¼ÉÕ;«&³�´ôÀ3¬H¶�¶
¯�·�½ÄÀ0¹B²I½¾¬H·÷Ë�±O´3µ�½ÄÀ,²I½Ä¬V·�¸0Î&³�¬�Å~´3ÃV´0±0Î�Åj´3±O´ô¼Ä´0¹V±O·�´0µ ÔÊ¹B¸O´0µ
¬H·�¸O¯�À0À0´3¸O¸�®°¯�¼�±O¯�·�¸�-;¹B·�µi²I³Â¯�¸&µ�½¾µi·�¬V²ØÀ0¬H±�±O´0À,²I¼Û¿kË�±�´0µ�½¾À3²Ø²O³�´gÀ3¬H¶�¶
¯�·�½ÄÀ0¹B²I½¾¬H·�¶�´3¸O¸I¹B»H´0¸
²I³Ê¹ ²oÅ~¬H¯�¼¾µ¦±�´0¸�¯�¼¾²�¹V¸¡²I³�´�²O´�¹V¶6µ�´,²I´3À3²I´3µÑ¹V·�µ<±O´3À0¬�ÃH´3±O´3µ<®°±O¬H¶ ²I³�´�®Y¹V½Ä¼¾¯�±O´3¸0Õ�«&³Â¯�¸�²O³�´
²I´3¶�Ë$¬H±I¹B¼�¯�·�À0´3±�²I¹V½Ä·Z²2¿w¬V®ç²O³�´
Ë�¼Ä¹V·�Á/³�¬H±O½Ö�0¬H·�¸�Åj¹V¸�·�¬V²�¸O³�¬H±�²I´3·�´0µÖÎì¹V·�µu²O³�´�¹V±OÔ�½Û²I±O¹V±�¿§¸�´,Á
¼Ä´3À3²I½¾¬H·¦Åj¹V¸8¶�¹Vµ�´�¹V¶�¬H·�»í±O´0¼Ä¹B²I½ÛÃH´3¼¾¿�¶�¹V·Z¿¦³Z¿yË$¬V²I³�´3¸O´3¸0Õô«&³�½¾¸
´,Ð�Ë�¼Ä¹V½Ä·�¸�²I³�´k±O´3¼m¹B²O½¾ÃV´0¼¾¿
¼Ä¬�Å~´0±�¹VÀ0À3¯�±I¹VÀ,¿w¬V®@²O³�´ Ç�á ¤'
16�¦·6�:1�~Å á ¤�5&5�ío²I´3ÀÏ³�·�½¾öy¯�´
½Ä·w±O¯�·k%�¹B·�µuëÏÕ�4�¬�Å~´3ÃV´0±0Î$²I³�´3±O´
¹V±O´�¬B²I³�´3±8®Y¹VÀ3²O¬H±O¸8²O³Ê¹B²�½Ä·�mÊ¯�´0·�À0´�²I³�´§¹BÀ0À0¯�±I¹VÀ,¿Ò¬V®�²I³�´§À0¬V¶�¶8¯�·�½ÄÀ0¹B²I½¾¬H·<¶�¬�µ�´0¼Ä¸3Î(¸O½Ä·�À0´
²I³�½¾¸&¼Ä¬�Å~´0±�¹VÀ0À3¯�±I¹BÀ3¿�µ�½¾µ§·�¬V²�¬�À3À0¯�±�½¾·�¬V²I³�´3±�±O¯�·�¸&Å�³�´3±O´¡®Y¹V½Ä¼¾¯�±O´3¸Ø³Ê¹�ÃH´o¬yÀ0À0¯�±O±O´3µÖÕ

«&³�´�±O´0¸�¯�¼¾²O¸�¬V®ï²I³�´ á ¤'
16�¦�6�:1��Å0��6�5�¸1¤�¦U8( �²O´0ÀÏ³�·�½¾öÂ¯�´&ÃV¹B±�¿
¹V¸çÅj´3¼Ä¼SÕ­ý¦´&³Ê¹�ÃH´&Ô$´0´0·�¹VÔ�¼¾´
²I¬íµ�´3²O´0±O¶�½Ä·�´�²O³Ê¹B²
®Y¹B½Ä¼Ä¯�±O´0¸¡À0¹V¯�¸O´k¹u±O´3¼m¹B²O½¾ÃV´�½¾·�À0±�´�¹V¸�´k½¾·¦²I³�´k±O´3¼m¹B²O½¾ÃV´k¹VÀ3À0¯�±O¹VÀ3¿-¬V®&²O³�´
á ¤'
16�¦·6�:1�~Å:��6�5�¸1¤�¦U8( Ú²O´0ÀÏ³�·�½ÄöÂ¯�´VÕØ4�¬EÅ~´3ÃV´0±3Î�ÃB¹V±O½Ä¹V·�À0´�½Ä·�²I³�´�±O´3¸O¯�¼Û²I¸j½¾¸~µ�¯�´�²O¬8¹Vµ�µ�½¾²I½¾¬H·Ê¹V¼
®Y¹VÀ3²O¬H±O¸3Õ¡ë2·ô±O¯�·�×&ÎÚ®°¬V±g½Ä·�¸�²Ï¹V·�À0´VÎÚ²I³�½¾¸�²I´3ÀÏ³�·�½¾öy¯�´�±O´0¸�¯�¼¾²O¸ä½Ä·v±�´0¼Ä¹B²I½ÛÃH´0¼Û¿w³�½Ä»H³�´0±g¹BÀ0À0¯�±I¹VÀ,¿HÎ
Ô�¯�²o·�¬�®Y¹V½¾¼Ä¯�±�´
³Ê¹V¸¡¬yÀ0À3¯�±O±�´0µÖÕ È ´0±�²Ï¹V½¾·�¼¾¿VÎì²I³�´�¶�½Ä¸�¸O½¾¬H·ô¸OË$´0À3½¾ÿÊÀ0¹B²I½¾¬H·�¸g²I³�´0¶�¸O´0¼ÛÃH´3¸�µ�½Ûêì´3±
ÔÚ´,²2Åj´3´0·�±O¯�·�¸3ÎÂ¶k¹VÀÏ³�½Ä·�´Ø¼¾¬Z¹Vµ�¸@À�¹V¯�¸�´&²I³�´�¶�½Ä¸O¸�½Ä¬H·
´,Ð�´0À3¯�²I½¾¬H·�²I¬¡±O¯�·�¸�¼Ä¬�Åj´3±�¬H±ç®Y¹V¸�²I´0±3ÎZ´3²OÀVÕ
«&³�´¡»H±O´0¹B²&ÃB¹V±O½Ä¹V·�À3´ä½Ä·i²I³�´¡²O´0¶�ËÚ¬V±I¹V¼ÚÔÚ´3³Ê¹�Ã�½¾¬H±&¬V®�²I³�´o¸�¿y¸�²I´3¶ÙÅØ¹B¸�²O³�´¡Ë�±O½¾·�À0½¾Ë�¼Ä´h±O´�¹B¸O¬H·
®°¬H±j¬V¯�±Ø¯�¸�½Ä·�»8²O³�´gÀ0¬V¶�¶8¯�·�½ÄÀ0¹B²I½¾¬H·�Ë�±O´0µ�½ÄÀ3²O½Ä¬H·ìÕç«&³�½Ä¸~ÃV¹B±O½m¹B·�À0´g½¾¸j¬HÔZÃy½Ä¬V¯�¸Ø½Ä·�²I³�´ä»H±O¹VË�³�¸3Õ

ú@½Ä»H¯�±O´0¸
â�ÕæÌH¹ Á2Ô¦Ë�±O¬�Ãy½Äµ�´�®°¯�±�²I³�´3±
´3Ãy½¾µ�´0·�À3´k®°¬H±o²I³�½¾¸�Ë�³�´0·�¬H¶�´0·�¹�Õu«&³�´�ÿÊ»H¯�±�´k¸O³�¬EÅ�¸
²I³�´Ø¹VÀ0À3¯�¶8¯�¼Ä¹B²I½ÛÃH´j·Â¯�¶
ÔÚ´3±�¬V®ï´0±�±O¬H±�¸�¹V¸@²I¹V¸OÆ�´,Ð�´0À3¯�²I½¾¬H·�Ë�±O¬V»H±O´3¸O¸O´3¸(µ�¯�±O½¾·�»g±�¯�·�ð Ç ú­½Ä»H¯�±�´
â�ÕæÌH¹ZÍj¹V·�µíµ�¯�±O½Ä·�»�±O¯�· % Ç ú@½¾»H¯�±O´gâ�Õ ÌBÔïÍ,Õ�ð�·w´3±O±�¬H±&½Ä¸&µ�´,ÿÊ·�´3µu¹V¸�¹8®Y¹V½¾¼Ä¯�±�´�²I¬�ÀÏ³�¬y¬H¸�´¡²O³�´
À0¬H±�±O´3À3²�³Â¿yË$¬V²I³�´0¸O½¾¸�½¾¸ä²I³�´�¶�¬V¸�²o¼Ä½¾ÆV´0¼Û¿v¬H·�´ Ç ½ÉÕ ´VÕÛÎ�²O³�´�¶�¬H¸�²o¼Ä½ÄÆB´0¼Û¿v³Z¿yËÚ¬V²O³�´0¸�½Ä¸oµ�¬y´0¸o·�¬V²
±O´�mÊ´0À,²º²O³�´Ø²I±�¯�´&¸�²I¹B²I´&¬B®$²O³�´�¹V»H´3·Z²G0 ²O´�¹V¶kÍ,Õ@×º¹BÀÏ³�¶�´0¸�¸I¹V»H´&´WÐ�ÀÏ³Ê¹V·�»H´�À3¬H±O±�´0¸OË$¬H·�µ�¸(²O¬¡¬H·�´
²I¬h¹hµ�¬#�3´0·8¶�´0¸�¸I¹V»H´3¸çÀ0¬V¶�¶8¯�·�½ÄÀ0¹B²I´3µ
ÔZ¿¡²I³�´j¹V»H´0·Z²O¸0ÎH´3¸�²Ï¹BÔ�¼Ä½¾¸O³�½¾·�»h¬H±�²I´3±O¶�½Ä·Ê¹ ²I½Ä·�»�¹�Ë�¼m¹V·ìÕ
ë2·¦²O³�´�²2Å~¬íÿ�»H¯�±O´3¸0Î­¹í¼¾¬EÅ~´0±¡¸�¼Ä¬HË$´�¶�´0¹V·�¸¡ÔÚ´,²O²O´0±oËÚ´3±�®°¬H±�¶k¹V·�À0´ Ç ¼¾´0¸O¸o´0±�±O¬H±�¸ÏÍWÕk«&³�´�¼Ä½¾·�´
¶k¹B±OÆV´3µ á ¤'
16�¦·6�:1��¸O³�¬�Å�¸Ø²O³�´g¹VÀ3À0¯�¶
¯�¼m¹B²O½¾ÃV´�·Â¯�¶8Ô$´0±~¬V®�´3±O±O¬V±O¸j½Û®�¬H·�¼Û¿�À0¬H³�´0±O´3·�À0´ä½¾¸~¯�¸O´0µ
²I¬�¸O´0¼¾´0À,²�²O³�´
À3¬H±O±�´0À3²h³Z¿�Ë$¬V²O³�´0¸�½Ä¸HßÂ¶�¬H¸�²h¸�¯�ÀÏ³vÀÏ³�¬V½ÄÀ0´3¸�²O¯�±O·v¬V¯�²�²O¬�Ô$´
´3±O±�¬H·�´0¬V¯�¸h¸�½Ä·�À3´
¹
±I¹V·�µ�¬H¶ ÀÏ³�¬H½¾À0´º½Ä¸�¶k¹Bµ�´º¹V¶�¬V·�»�²O³�´jÀ3¬H¶�ËÚ´,²I½Ä·�»�³Z¿yË$¬V²I³�´3¸O´3¸0Õ�«&³�´~¼Ä½Ä·�´º¶�¹V±�ÆV´0µ á ¤'
16�¦·6�:1�~Å
��6�5�¸1¤�¦U8( Ö¸�³�¬�Å�¸j²I³�´h±O´0¸�¯�¼¾²O¸j¯�¸�½Ä·�»
ÔÚ¬V²O³iÀ0¬V³�´0±�´0·�À3´¡¹V·�µk²O³�´h²I´3¶�Ë$¬H±O¹V¼ï¶�¬yµ�´0¼Ê²O¬8ÀÏ³�¬y¬H¸O´
²I³�´�¶�¬H¸�²ä¼Ä½¾ÆV´0¼Û¿u³Z¿yË$¬V²I³�´3¸O½¾¸0Õ�à�½¾¶�½¾¼m¹V±�¼¾¿VÎ�²I³�´�¼¾½Ä·�´8¶�¹V±�ÆV´0µ á ¤'
16�¦·6�:1��Å á ¤�5&5�¸�³�¬�Å�¸o²O³�´
±O´3¸O¯�¼Û²I¸k¯�¸O½Ä·�»¦Ô$¬V²I³ À0¬H³�´0±O´3·�À0´v¹V·�µ ²O³�´w²O´�¹V¶ À3¬H¶�¶
¯�·�½ÄÀ0¹B²I½¾¬H·`±O´3¸OË$¬H·�¸�´0¸iË�±�´0µ�½¾À3²O½Ä¬H·�¸3Õ
ú@½Ä·�¹V¼Ä¼Û¿HÎj²O³�´ô±O´3¶k¹V½¾·�½Ä·�»<¼Ä½¾·�´uµ�½Ä¸OË�¼m¹�¿y¸k²I³�´ô±�´0¸�¯�¼¾²O¸�¬V®o¯�¸O½¾·�»`À0¬H³�´0±O´3·�À0´BÎ�²O³�´v²I´3¶�Ë$¬H±I¹B¼
¶�¬yµ�´3¼ÉÎ�¹B·�µw²O³�´¡¶�¬yµ�´3¼ì¬V®­²I´�¹B¶ À0¬V¶�¶8¯�·�½ÄÀ0¹B²I½¾¬H·�¸�Á/±O´3¸OË$¬H·�¸O´3¸&Ë�±O´3µ�½ÄÀ,²I½¾¬H·�¸0Õ

�Vã
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Observed Message Exchanges
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TU VW
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