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GS'=7!LI*2,) ^O�%!,@01D)Q=Q=(64!Q^GI?�,-*20ILI'=>T,20I,-L�R!,-GS(+Q=4�(+G;R!,-GS*-LI(6By,2R�4!,��A0.�]D)4!R�01%!,@*3%�D)?90I,-L
*2'=4!*-U67!R!,2G  u(60I% D R!(+GS*-7!GSGI(6'=4�')/Y01%!,v*-'=4!GS(+R!,2L1Df0I(+'=49G�0I%�Df0@Q='4�=,2LI4 0I%!,Z*3%!')(+*-,^')/
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O  ' B�DfGI(+*u>T,20I%!'AR9G %!D4�),YB�,-,24k*2'=4!GI(6R!,-LS,-RT/e'=Lb?!LI'8R!7!*2(+4!Q.?!%!'f01'=4!G ')/�01%!,�%!(6Q=%!,-G�0
?�'=GIGS(+B!U6,Y,24!,-LSQ)pD�98�7 �kD)4!Rk?y'=U+D)LI(6|JDf0I(+'=4�/eLS'=> ,-U6,-*20ILI'=49G&')/]"�M��M���@ O�%!,�>T,20I%!'8R!G
D)LS,&B!LS,->TGIG�01L1Df%!U+7!49Q�D)4!R $&'=>@?A01'=4�GS*JDf0S01,2LI(+49Qn')/ U6(+Q=%X0J �z&'f01% D)LS,L ,-U6U#Fr,2GS01D)B!U+(6GI%!,2R
>T,20I%!'AR9GY')/P?!LI'8R!7!*2(+4!QT?!%!'f01'=4vBy,-D)>@G2 uz&')0I%v01,2*3%!4!(65879,-G�DfLI,�D)*20I7�D)U+U#p R!,2GI*-LS(+B�,-R
BXp 0I%!,@GID)>T,3
 ,}p84!>kDf4�R!(+D)Q=LID)>@G��dGI%9'� u4�(+4 
P(6Q! �! #"= 3�r4 01%!,�*JDfGI,T')/�$&')>@?90I'=4
GS*JDf0S01,-LS(+4!Q 0I%!,v(64!*-')>@(64!Q ?!%!'f01'=4 (+G LS,JD)UP�  u%!,2LI,-D)G@(#0�(+G2�8(+L�017�DfU&/e'=L�01%9,v*-D)GI,C')/
B!LS,->TGIG�01L1Df%!U+7!49Q! 

abD)*3%Z'f/j0I%!,-GS,;0I,-*3%!4!(65�7!,-G�%�D)Gu(60IG�'4 u4vU6(+>T(603DK01(+')4!G&Df4!R^D)R>�fD)4X03D)Q),-G- �r4^'=LIR!,2L
0I' By, GS7!(601D)B!U+,;/e'=L;:=<?>�>A@ ��01%!, ?9%!')01')4 GS'=7!LS*-, >�7!G�0.By, *JD)?�DfB!U+,�'f/ ?9LI'8R!7!*-(64!Q
?!%9')01'=49Gn')/],24!,-LSQ)pZDf0nU6,JD)G�0�w)h;: ?5A� uO�%!, ?!%!')0I'=4ZB�,JD)> GS%!'=7!U6R %�D/�=,�U6(+4!,-D)Lu?y'KF
U+D)LI(6|JDf0I(+'=4d qO�%9,�,-4!,2LIQ)p LS,-GS'=U+790I(+'=4�/e'=L (+49R!(0�8(+R97�D)U8?!%!')0I'=4!G (64�01%!,�B�,JD)> GI%9'=7!U+R�B�,
D)Gb%!(6Q=%TD)Gb?y')GIGI(6B!U+, �CBED $FD]')4T0I%!,u'=LIR!,2L 'f/y0I%!,Y,24!,-LSQ)p�GI?9LI,JDfRk')/�01%!,�,-U6,-*}01LI')4TB�,JDf>
(#01GI,2U6/  �H0uGS%!'=7!U6RvB�,m*JDf?�D)B!U6,m')/P?9LI'8R!7!*-(64!Q�(+4X01,24!GI(#01(6,-G�7!?C01'C"�hHGJIfG- ]O�%!,;*-')4�01D)> F
(64�Df01(6'=4^')/]01%!, By,-D)>  u(#01% ?9%!')01')4!G�'=790IGI(6R!, 01%9,�R!,-GS(+LS,-R ,-49,-LIQfpZB�Df4!R GI%!')7!U+R B�,
D)G&U+'4 D)G ?�'=GIGS(+B!U6,) 6�H0�(6G�D)U+GS'�(+>T?�'=LS01D)4X0&01%!Df0 01%9,�GI'=79LI*-,.B�,�LI,2U+(+D)B!U+,YD)4!R LS,-5�7!(6LI,
D >T(+4!(6>�7!> ')/ R!'4 u4AFH0I(+>T,�/e'=Lm>kDf(+4X01,24�D)4!*2,) �O�%!,TGI79(603DfB!(+U6(60rp^')/ ,JD)*3%�D)?!?!LS'XD)*3%
(6G�R!(+GS*-7!GSGI,-RvBy,2U+'4 (64 01%!,.U6(+Q=%X0�')/�01%9,-GI,;*-LS(60I,-LI(+D9 
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� $&')>@?90I'=4 GS'=7!LI*2,mBy,2Q=(+49GL u(60I%CD B�,JD)> ')/ �8(+GI(6B!U+,�'=L 79U601LID/�A(6'=U+,}0 U+(+Q)%�0.�80rp8?!(6*JD)U6U6p
/eLS'=> D U+D)GI,2L�0I%�Df0 (6G D)U+(6Q=4!,2R�01' (64X01,-LSGI,2*20 01%9, (+4!*2(+R!,24�0 ,-U6,-*20ILI'=4 B�,JD)> Df0 *2U+'=GS,
0I':"�w)h%$- �8'=>@,C')/n01%!,^?!%!')0I'=4!GT7!4!R!,2LIQ='�$&'=>T?901'=4 GI*-Df0I0I,-LS(+4!Q  u(60I% 0I%!,vB�,JDf>
,2U+,-*}01LS'=4!G- L�r4v0I%!,.UcD)BC/eL1D)>T,��A01%!,;GI*-Df0I0I,-LI,2R ?!%!'f01'=4!G�*-')>@,.'=790�(64vD�4�D)LSLI'4 *2'=4!,
D)B�'=790 0I%!,C(+4!*2(+R!,24X0@,2U+,2*201LS'=4 R!(+LS,-*20I(+'=4 Df4!R:*-D)LIL�p D GI(+Q)4!(6��*-D)4X0 /eL1D)*}01(6'=4 ')/Y0I%!,
,2U+,-*}01LS'=4C,-4!,2LIQ)p) 

O�%!, B�DfGI(+*kR!,-GS(+Q=4_')/u0I%!,C$&'=>T?901')4_B�D)*3E=FrGS*JDf0S01,-L GS'=7!LS*-, /e'=L 0I%!(+G GS0179R9p  &D)G
?!7A0 /e'=L  DfLIRkBXpk$n  &m,-?!?�,-UyD)4!R('; 8a]4X0*) ",+  O�%!,nR9,-GI(6Q=4k,24X03D)(6U+G]01%!,Y7!GI,�')/tD./e'=7!L F
>T(+LSLI'=Lm%!(6Q=%AFHQXD)(+4 *-D/�A(#0rp ?!7!>T?y,2R BXp�D�"�hfE.- D)LIQ=')4AFr(6'=4 UcD)GS,-L.?!790S01(+49Qv'=7A0 M0/21
?!79U+GI,2GbDf0bDn/eLS,-5�7!,-49*2p�')/�"�h=h�35476� PO�%9,�?97!U+GS,-G](+4�0I%!,�*JD/�8(60rp�D)LI,&GSp84!*3%!LS'=4!(+|2,-R@GI'
0I%�Df0&0I%!,�U6(+Q=%X0 ?!7!U6GI,-G&(+4X01,2LI*-,2?90uD)4 ,2U+,2*201LS'=4 B!79*3E),20u,-D)*3% 01(6>@,u01%9,2p ?!D)GIG&0I%!LI')7!Q=%
0I%!,�By,-D)>v TO�%!,�01')01D)U]U+,24!Q)0I%�')/ 01%9,@*-D4�8(#0rp (+G�M98  u(60I% DC*-LS'=GIGS(+4!QvD)4!Q=U6,�')/n" $  
z&'f01% *JD/�8(60rp D)4!R ,-U6,-*}01LI')4:B�,JD)> DfLI, /e'A*27!GI,2R:0I' D 01(64�p�GI?�')0T')/�"�h;:<8 L- o>^ WG2 
LID)R!(+79G Df0 01%9, *-LI')GIGI(64!Q ?y')(+4X0J � GI>@D)U+U GI?�')0�GI(6|-, (6G 4!,-*2,-GIGID)LSp (64_'=LIR9,-L�01' Q=,}0
D)G.%!(6Q=% D GI*JDK0I01,2LI(64!QvLIDf01,�DfG;?�'=GSGI(+B9U+,) �O�%!,�QXDf(+4 ')/ 01%!,�*JD/�8(60rp (6G "�h�=4�  u%!(6*3%�(6G
*2'=4!GI,2LN�fDf0I(0�=,.(64 �A(6,� ')/�LI,2*-,-4X0YD)R>�fD)49*-,-Gu(64 >@(6LILI')L 01,2*3%!4!'=U6'=Q)p) O�%9,� D/�=,2U+,24!Q)01%
')/�0I%!, U6(+Q=%X0;(+G�sA"J�7>28v vO�%!, L1DK01,kGS?y,2*20ILI7!> ')/�01%!,kB�D)*3E=FrGS*JDf0S01,-LS,-R B�,JD)> /eLI'=>
0I%!(+G�GS'=7!LI*2,�(6G�GI%!'4 u4v(+4 
P(6Q �! MfD /e')LuD^"?: � ,-U+,2*20ILI'=4CB�,JD)> DK0."lM��M���T 


�LI'=>~0I%!,;?y'=(64X0Y'f/ �8(+,� ')/�8�7 � � 01%!(6GuGI'=7!LS*-,�(6Gu>kD)LSQ=(+4!D)U  @- (60I%ZD�/e,� A:O� ')/
B�,JD)>{D)4!RC>T(+LILS'=L (+>T?!LI'4�=,2>@,24X01G.��(#0 >T(+Q=%X0&?!LI'8R!7!*2,T"JhHGu?!%!')0I'=4!GJIKG�(+4 01%9,m7!?!?�,-L
" If<�')/t(#01G&,24!,-LSQ)p GS?y,2*20ILI7!>^ @BY'4 ,��=,2L.��(#01G&>@D+�A(+> 7!>x?!%!')0I'=4 ,-49,-LIQfpk')/�<A [ �M���
(6G@/ D)L GS%!'=L�0 ')/.01%!, w=h;: ?5AC4!,2,-R!,2Rg/e'=L :=<
>�> @C &O�'_LI,2>@,2R9p:0I%!(+Gk'=4!, >�7!G�0
R!,2*-LS,JD)GS,k01%!,  D/�=,2U+,24!Q)01%_'f/ 01%!,kUcD)GS,-L;By,-D)>v ^O�%!(6G *JDf4�By,@R!'=4!,@BXp�0I%!,k7!GS, ')/
D /eLI,25�7!,-4!*}pXFrR!'=79B!U+(64!Qv*2LSp8GS01D)U]01%�DK0;D)B!GI')LIB!G.01%!,�Q=LS,-,24�U6(+Q=%X0m/eLI')>�01%9,TU+D)GI,2L;D)4!R
?!LS'AR97!*-,2G;79U601LID/�A(6'=U+,}0�U6(+Q=%X0mDK0�M=s=[9>28v �80I'=LI(64!Q 01%!(6GmU+(6Q=%X0�(+4 D *-D4�8(#0rp ')/ GI(6>@(6UcD)L
R!,2GI(6Q=4k01';01%�DK0 R!,2GI*-LS(+B�,-R DfBy'4�=,YpA(6,-U6R!G 0I%!,nB!D)*3E=FrGI*-Df0I0I,-L�LIDf01,�GI?�,-*}01LI79> GS%!'4 u4 (+4

P(6Q! !�! NMfBd O�%!,;>kDDCS')L�LS,JD)GS'=4v/e')Lu0I%!,;R!LI'=?^(+4^L1DK01,.(+G�01%9,�R!,2*-LS,JD)GS, (+4C01%9,�*-D4�8(#0rp
QXDf(+4 /eLS'=> "Jh=h=h=hv0I' M=s)h9 O�%!(6G�(+G (+>T?y'=GS,-R�BXp�01%!, R!(6>@(64!(+GS%!,-R�LI, 8�,-*}01(0�8(#01(+,2G�')/
>T(+LSLI'=LSGn(+4v01%!,�i7E� t�n01%9,-L�/ D)*}01'=LSGmD)LI,�0I%!, (+49,�-T*-(6,-4!*}p ')/b01%9, R!'=7!B!U6(+4!Qk*-LSp8G�03D)UP�
D@/ Df*201')Ln')/b0  ' (+4 LIDf01, /eLS'=> 01%!, R!'=7!B!U6(+4!Qk(601GS,-U#/)� D)49R 01%!,�R9,-*-LS,JD)GS(+4!Q^$&')>@?90I'=4
*2LI'=GSG�GI,-*}01(6'=4  u(60I% ,-4!,2LIQ)p) O�%9,;>@D+�A(+> 7!> ?!%!')0I'=4 ,-4!,2LIQ)pk(+G G�01(6U+U�7!4!R!,2L�s)h;: ?5A
D)49RC0I%!,�8�7 �^(6G 01%!LS,-,.'=LIR9,-LIGu')/P>kDfQ=4!(60I7!R!,�B�,-U6'4 0I%!,.R!,-GS(+LI,2RvLIDf01,f 

�r4 '=LSR!,-L�01'@LI,JDf*3% ?!%!')0I'=4 ,24!,-LSQ=(+,2Gn')/bw)h;:
?5A/��(+49(601(+D)Ud?!%9')01'=49Gn')/ Mfh ���{D)LS,
4!,2,-R!,2Rd bO�%!,mB!LS(+Q=%X01,2GS0uGS'=7!LI*2,-G�')/t0I%!,-GS,� &'=79U+R B�,mD�GSp84!*3%!LS')01LS'=4^U+(+Q)%�0 GI')7!LI*2,m'=L
DY/eLS,-, ,2U+,2*201LS'=4�U+D)GI,2L#FP
Pa�F K  =�v(6LILS'=LIG�01%�Df0P'=?�,-L1DK01, DK0P01%9,-GI,  &D/�=,2U+,-49Q)01%!G 0rp8?!(6*JD)U6U6p
%�D/�),�LI, 8!,-*20I(0�8(60I(+,2G D)LS'=7!4!R�[fh;:  0- (60I% 01%9,-GI,�')4!,&*2'=7!U+R *-'=4!*2,-(��=,�')/�DnGS*3%!,->T, 01%!Df0
7!GS,-G�D  u(6Q=Q=U6,-Ln0I'v,��A0IL1D)*}0 ,24!,-LSQ)p /eLI')>	01%!,C"lM �M��� B�,JDf> By,}/e'=LI,�(60.,24X01,-LSG;0I%!,
R!79>@?d YO�%!(+GnU+(+Q)%�0E '=7!U6R %�D/�=,�0I%!,�G1Df>@,;01(+>T,.GS0ILI7!*}017!LS,�D)Gn(64!*-(6R!,-4X0�B�,JDf> � D)4!R



���������
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P(6Q=7!LS,@�! NM ��\]%!')0I'=4_,-49,-LIQfp GS?y,2*201LS7!> /eLS'=> 01%!, $&'=>T?901'=4 B�D)*3E=FrGS*JDf0S01,-L GS'=7!LS*-,
R!,2GI*2LI(+B�,-RZ(+4C01%!,;01,��80�D)4!R D^"lM �M���x,-U+,2*20ILI'=4 B�,JDf> Df0 ",:O�  !F DDK�*-D/�A(#0rp^')/]QXD)(64
"�h)h=h=hYR9LI(0�),-4�BXp�D�"Jh)E - �YLIQ=')4AFr(6'=4 U+D)GI,2L#F s8"J�7>28 Kt?!7!U+GS,-R�Df0 "�h=h�3 4 6� #F B K�*JD/�XF
(#0rp�')/ QXD)(+4@M=sfh.R9LI(0�),-4TBXpT<)E - /eLI,25�7!,-4!*}pXFrR!'=79B!U+,2L=F M)s=[�4!> KP?97!U+GS,-R@Df0�"�h=h�3 4 6� 
Fe*4KY*-D4�8(#0rp ')/ QXD)(64�"�R!LS(0�),-4 BXp D %Xp8?y')0I%!,20I(+*-D)U 
 a@F GI'=7!LS*-, '=?�,-LIDf01(64!Q Df0mM)h ���
 u(#01% 01%!,.GID)>@,�0I(+>T,mGS0ILI7!*}017!LS,�DfGn$ abz��,
 B�,JDf> �!?�,JDfE ?y'4 ,-L;"JE -  
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GS' (60Y*-'=79U+R B�, LS, 8�,2*201,2R B�D)*3EvD)4!R >@D)R!,;01' *2LI'=GSGn01%!,�(+4!*2(+R!,24X0�B�,JD)> Df0�DkGI>@D)U+U
D)49Q=U+,T/e'=L�D $&')>@?90I'=4_B�D)*3E=FHGI*JDK0I01,2L GI'=79LI*-,f �n4_(+49R!(+*-Df01(6'=4 ')/�0I%!, U6,��=,2U ')/�8�78�
0I%�Df0�*-'=79U+R^By,�D)*3%!(6,��=,2RB u(60I%vGS7!*3% D�GI'=79LI*-,�*JD)4vBy,.'=BA03D)(64!,-R^BXpv79GI(+49QT0I%!,�U+D)GI,2L
*-D4�8(#0rp >T'AR!,2U R!,2GI*2LI(+B�,-R^D)B�'4�=, �!GI,}0I01(64!Q�01%9,mQXD)(+4@01' "D�90I%!,� &D4�),-U6,-4!Q)0I%^0I'�VXM9>28 �
D)49RCD)GIGS7!>@(64!Q "JE - ?y,-D)EGF ",- D/�=,-LID)Q=,/K&')/tGSp84!*3%!LS')01LS'=4^U+(+Q)%�0- PO�%!,mB!D)*3E=FrGI*-Df0I0I,-L
LIDf01, (6GmGI%!'4 u4 (64 
P(+Q �9 Mf*f O�%!(+Gm?9U+')0mGS%!'4 uG;0I%�Df0.,��=,-4�(6/ 01%!,�/e79U+U ?�'4 &,2L;'f/ D "
:O� "lM9����� By,-D)>  ,-LI,Y*-'=4;�),-LS0I,-R (64�0I'�Mfh ��� ?9%!')01')4!G&Df4!RkB�Df*3EXFHGI*-Df0I0I,-LI,2R /eLI'=>
0I%!,�(+49*-'=>T(+4!QTB�,JD)> �y0I%!,�L1DK01,  '=7!U6R GS01(6U+Uq/ D)U6Ut/ DfLnGI%9'=LS0m'f/ 0I%!,�LS,-5�7!(+LS,->T,-4X01GY/e'=L
:=<?>�>"@^ 


�LI'=> 01%!,�?�'=(+4X0.')/ �8(+,� �')/ ?y')UcD)LS(+|JDK01(+')4O�y0I%!,@$&'=>@?A01'=4 B�D)*3E=FHGI*JDK0I01,2L�GS'=7!LS*-,
 '=7!U6R By,�(+R!,-D)U  uO�%!, ?y'=U+D)LI(6|JDf0I(+'=4 'f/]01%!,�B�D)*3E=FrGS*JDf0S01,-LS,-R B�,JD)> (+GY*-'=4X0ILI'=U6U+,-RvBXp
0I%�Df0�')/�01%!,@UcD)GS,-L�� D)4!R *JD)4�B�,k,2GIGS,-4X01(+D)U+U#p "�h=h;:  ^O�%!(+G�GI'=7!LS*-, (6G DfU+GI' �8(+LS0I7�D)U6U6p
B�Df*3E8Q)LI'=7!49RAFH/eLS,-, B�,-*-D)7!GS, 01%!,;GI?�,-*}01LS7!>�B�,-U6'4 D)4Xp^R!,-GS(+LI,2R *-7A01' � *JDf4 By,;,-U6(+>T(#F
4�DK01,-R^BXp^*-'=U6U+(+>@Df0I(+'=4d jO�%!,;,-4!,2LIQ)pC')/j01%!,;LI,2>kDf(+4!(64!Q By,-D)>~*-D)4ZB�,.>@,-D)GI7!LS,-R^01'
 u(#01%!(64C0I%!,;LI,-GS'=U+7A01(+')4^'f/P01%9,�,2U+,-*}01LS'=4ZB�,JD)>{B�pC01D)Q=Q=(64!Q! �BY'4 ,��=,2Ln01%9,;0I%!,�*2'=> F
B!(64�Df0I(+'=4 ')/�GS7>-T*-(+,24X0 ,-4!,2LIQ)p D)4!R�GI7>-T*2(+,-4X0�8!7 � /e')L;0I%!,k?!79LI?�'=GI,2G�')/ :=<
>�> @
*-D)4!4!')0�B�,.D)*3%!(6,��=,2RZ7!GS(+4!Q 0I%!(+GuGI')7!LI*2,) 

��������� � ������!�� ��"2! 
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�:B!LI,2>@GSGS01LID)%!U67!4!Q�GS'=7!LI*2, *-')4!GI(6GS01GP')/�DY01%9(+4�?!(6,-*2,&')/ >@Df01,2LI(+D)U Fe01%9,&L1DfR!(cDf0I'=L&Kd01%!Df0
(6G�?!U+D)*-,2R�(+4 01%!,@,-U6,-*20ILI'=4 By,-D)>�D)4!R�*2'=4;�=,-L�01G ?�DfLS0�')/�01%!,@,-4!,2LIQ)p�')/ 0I%!,kB�,JDf>
(64�0I'kB!LS,->TGIG�01L1Df%!U+7!49Q L1D)R!(+Df01(6'=4d �z&LS,->TGIGS0IL1D)%9U+7!4!Qk' � ,2LIGn0I%!,�'=49U6p^?!L1Df*201(6*JD)U  &D�p��
G�03D)L�01(+49Q, u(60I%�D)4 ,-U6,-*20ILI'=4 B�,JDf>�Df0b$ a zL��
 ,-4!,2LIQ=(6,-G��=01'm?!LS'AR!79*-,�D�?!%9')01'=4 B�,JDf>
 u(#01% D GS(+Q=49(6��*-D)4X028�78� (64k01%!,5�8(+*-(64!(60rpT')/ 01%!,�,24!R ?�'=(+4X0J �H0 ?!LS'AR!79*-,-G D 4�Df0I7!L1D)U6U6p
*2'=U+U6(+>@Df01,2RZ?!%!'f01'=4 B�,JD)>  u(601% D *3%�DfL1D)*}01,-LS(+G�01(+*�Df4!Q=7!U+D)L�GI?9LI,JDfR�')/�����?EA� �O�%!(6G
D)U6U+'4 uGb01%!,YU+'4 ,->T(60S03D)49*-,�')/q01%!,�$ abz���
�B�,JD)>x0I' B�,n, � ,-*}01(��=,-U#p@0IL1D)49GS/e,-LS,-R (64X01'
0I%!,.GI,-*2'=4!R�DfLSpC?!%!'f01'=4CB�,JD)>^ 

z&LS,->TGIGS0IL1D)%9U+7!4!Q R!'A,2G�4!')0&GI7 � ,-L /eLS'=>x01%!,�E�(64!R ')/ 8�7 � U+(6>@(#03Df0I(+'=4!Gj01%�Df0L &,2LI,
,24!*-'=794�0I,-LS,-R (+4 01%!,v,��9D)>T(+4�Df0I(+'=4 ')/�$&'=>T?90I'=4 B�Df*3EXFHGI*-Df0I0I,-L GI')7!LI*2,-G- O�%!, L1DlF
R!(+Df01')Lk01%!(6*3E�4!,-GSGZ>�7!G�0ZB�, E),2?90ZB�,-U6'4 "�: 'f/ D_L1D)R9(cDf0I(+'=4 U6,-4!Q)0I% (64 '=LIR!,2L 01'
>@D)(+4X01D)(+4 Q)'A'8R ,-4!,2LIQ)p LS,-GI')U+790I(+'=4 (64 0I%!,�03D)Q=Q),-L- &m,2,-?!(64!Q^0I%!, 01%!(6*3E�4!,-GSG B�,-U+'4 
"�h���� L1D)R!(+Df01(6'=4�U6,-4!Q)0I%!G ,-49GI7!LS,-G 01%�DK0�>�7!U60I(+?!U6,@GS*JDf0S01,2LI(+49Q (64�01%!, LID)R!(+Df01'=L�R!'8,-G
4!'f0�GI(6Q=4!(#��*JD)4X0IU6p B!LS'XD)R!,24�01%!, R9(0�=,2LIQ=,24!*-,CDf4!Q=U+,@')/�01%9,k?!%!'f01'=4_B�,JD)>^ B�	"�h ���
LID)R!(cDK01'=LnD)4!R "?:O�x')/ ,2U+,-*}01LS'=4!G= &')7!U+R ?!LS'AR97!*-,�>�7!*3% >T'=LI, 0I%�D)4 GI7 -@*2(+,24�0;8�78�
/e'=L�:=<?>�>"@^ 

�gB!LI,2>@GSGS01LID)%!U67!4!Q;GI'=7!LS*-,Y(+G.��%!'4 ,��),-L.�9R!,2��*2(+,24�0&(+4TGI'=>T,�')01%!,2L LS,-GS?y,2*201G2 �1�XF
,2L1D)Q=,2RZ'4�=,2L�0I%!,;B!LI,2>@GSGS01LID)%!U67!4!Qk*2'=4!, � 0I%!,;?!%!')0I'=4ZB�,JD)> %!D)GY|2,-LS'kU+(64!,JDfL�?y'=U+D)L�F
(6|JDf0I(+'=4d $&(6LI*27!UcD)L&?y'=U+D)LI(6|JDf0I(+'=4k*JD)4^By,;D)*3%9(+,��),-R BXp ?�'=U+D)LI(6|JDf0I(+'=4k0IL1D)49GS/e,-L�/eLS'=> D
*2(+LI*27!UcDfLIU6p�?�'=UcD)LS(+|2,-R ,-U6,-*}01LI')4@B�,JD)> ��B!790b/e'=L 0I%!,Y?97!LI?�'=GI,2G 'f/ :=<
>�> @�(#0b(+G]U+(64!,JDfL
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?�'=UcDfLI(+|-Df01(6'=4�01%!Df0 (6G&R!,2GI(+LS,-Rd 6� B!LI,2>@GSGS0IL1D)%!U67!4!Q�GS'=7!LS*-,mD)U6GI'�GI7 � ,-LSG&/eLI'=> D U+D)LIQ),
U6'� FH,-4!,2LIQ)p78!7 �^(+4C01%!,;B�,JD)>^ &O�%!,�?y'4 ,-L�GI?�,-*}01LI79> 'f/bDTB9LI,->TGIG�01LID)%!U+794!Q@B�,JDf>
(6G&D)?9?!LI'/�A(+>@Df01,2U6p 794!(6/e'=LS>�/eLI'=> |2,-LI' 7!?k01';01%!,n,-4!,2LIQ)pT')/q0I%!,n(64!*-(6R!,-4X0 ,-U+,2*20ILI'=4!G2 
O�%!(6G >T,JD)49G�01%!Df0 D)4 ,��A?y,2LI(6>@,24�0�01%�DK0�7!GS,-G 0I%!, %!(6Q=%AFr,24!,-LSQ)p ?�D)L�0 ')/�0I%!,kB�,JDf>
>�79GS0 ')?y,2L1Df0I,&(+4 DnB�D)*3E�Q=LS'=7!4!R 'f/�U+'4 Fr,24!,-LSQ)p;?!%!')0I'=4!GP0I%�Df0PD)LI, >kDf4�p.0I(+>T,-G�>@'=LS,
/eLS,-5�7!,-4X0- �O�%!,�01D)Q=Q=,2L�(+GY%!,-U6?9/e7!Uj(+4 ,2U+(+>T(+4!Df01(64!Q�>kD)4Xpv')/b01%!,�/ D)U+GS,�GS01D)LS0IG�(+4Z0I%!,
R!,}01,2*201')Ln01%�DK0.D)LI(6GI,;/eLI'=> 01%!, B�D)*3E�Q=LI')7!4!RO�qB!7A0�01%!(6Gn01,2*3%!4!(65879, By,2*-'=>T,-G�(64!, � ,-* F
0I(0�=,kDf0�L1Df0I,-G D)B�'4�=, DC/e,� "�h��;03D)Q=Q),-R ?9%!')01')4!GJIfG2 G
�'=L.01%!,T0rpA?9(+*JDfU&,��A?�,-LS(+>T,-4X0
7!GS(+4!Qv03D)Q=Q),-R_B!LS,->TGIGS0IL1D)%9U+7!4!Q Df4!R_'=?�,-4_R!,}01,-*}01'=L Q=,-'=>T,20ILSp��]B�D)*3E�Q=LI')7!4!R_/eLI'=>
U6'� FH,-4!,2LIQ)p By,-D)>~?�D)L�01(6*-U+,2G U+(6>@(#01G 01%!,.L1DK01,;Df0# u%!(6*3%^0I%!,.,��A?y,2LI(6>@,24�0�*-D)4vLS7!4C01'
U6,-GIG 0I%�D)4Zs��="�h � 01D)Q=Q=,2R^?9%!')01')4!GJIfG2 bO�%!,.Q='XD)U /e')L�: <?>�>"@ ?97!GI%!,2G�0I%�Df0uU6(+>T(60 01'
"�h G IfGuBXp ,->T?!U+'�p8(+49Q�03D)Q=Q),-R %&(�� $�* $ > 'dB!LI,2>@GSGS0IL1D)%!U67!4!Q! 

��������� �	� 	�!#"2! ��� ��"2! 
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*���
O�%!,bGS'=7!LI*2, R9,-GI*2LI(6By,2R (+4m0I%!,b?!LI,��A(6'=7!GtGI,2*20I(+'=4;>@,2,20IG�>T'=G�0t')/90I%!,bLI,-5�7!(6LI,2>@,24�0IGq/e'=L
:=<?>�> @ �fB!7A0](+G R9,2��*2(+,-4X0](64 01%9,uD)LI,-D)G ')/ ?�'=UcDfLI(+|-Df01(6'=4�D)4!R B�D)*3E�Q=LS'=7!4!R9G- ]z&'f01% ')/
0I%!,-GS,�R9,2��*2(+,-49*-(+,2Gb*JD)4TBy,�LS,->T,-R!(6,-R�BXp LI,2?!UcDf*-(+49Q�01%!,u*-')4C�),-4X01(6'=4�D)U Df>@'=LS?!%!'=79G]'=L
?�'=U6p8*2LSp8GS01D)U+U6(+4!, L1D)R9(cDf0I'=L  u(#01%�Dn0I%!(+4�>T'=4!'KFr*-L�p8GS03DfU+U+(64!,6 DK/e,-L- � 0bGI?�,-*-(+D)U9GS,20S01(+49Q=G
/e'=Lm0I%!,k'=LS(+,24�01Df01(6'=4 ')/ 0I%!,k*2LSp8GS01D)U �t01%!,kDf01')>@G.(+4 01%!,TL1DfR!(cDf0I'=L.*JD)4�By,T>@D)R!,�01'
LS,-*-')(+U�01'=Q),201%9,-Lb/eLI'=>�0I%!,nLID)R!(cDK01(+49Q;,2U+,2*201LS'=4d <- %!,24k01%9,2pTR!' 0I%!(+Gb01%!,}pT?!LI'8R!7!*2,�D
*2'=%!,-LS,-4X0u,-49%�D)4!*2,->T,-4X0�Df0 ?!D)LS0I(+*-79UcD)L ,-4!,2LIQ=(6,-G (64@0I%!,�L1DfR!(cDf0I(+'=4@GI?�,-*}01LI79> �8 u%!(+*3%
*2'=LILS,-GI?�'=4!R 0I'�01%!,mLS,-*-(6?!LI'8*JDfU UcDK0I01(6*-,5�=,-*}01'=LSGY'f/�0I%!,m*-L�p8GS03DfU  ]O�%!,mE�(+49,->@Df01(6*-G�D)LS,
GS7!*3% 01%�DK0�DTL1D)4!R9'=>@U#pC'=LI(6,-4X01,2RZU+Df0I0I(+*-,=�),-*20I'=L, '=7!U6RZ>@D)E), DT01(64Xpv?�,JDfE^U6'A*-Df01,2R
7!? Df0;01%!,@,-4!R�?�'=(64�0;')/&01%!,@,-4!,2LIQ)p GI?�,-*}01LS7!> �  u%!,-LS,k01%9,k*-')%!,-LS,-4X0�QXDf(+4 / D)*20I'=L
(6G�4!,-Q)U+(+Q)(+B!U6,) z p�*-D)LI,}/e7!U '=LS(+,24�01Df01(6'=4_')/u01%9, *-LSp8G�03D)UP� %!'4 ,��),-L.�&'=4!, ')/u01%9, UcDf0�F
0I(+*-, �=,-*}01'=LSG�*JD)4_B�,CD)U+(6Q=4!,2R  u(60I%�01%!, / D/�)'=LI,2R E�(64!,->@Df01(6*-G;/e'=L�B!LS,->TGIGS0IL1D)%9U+7!4!Q>�
Df0  u%!(+*3% ?y')(+4X0 (60IG�*-')%!,-LS,-4X0T?y,-D)E�D)?9?y,-D)LIG2 ,-U6U�By,2U+'4 01%!, ,24!R:?�'=(64�0.�bD)4!R (60IG
*2'=%!,-LS,-4X0�QXD)(+4 *-D)4 By,�UcDfLIQ=, ,24!'=7!Q=% 01%!Df0.(60.*2'=4X01LI(6B!790I,-G�DCU+D)LIQ),�/eL1D)*}01(+')4 ')/ 0I%!,
0I')03D)U L1D)R!(+Df01,2RC?y'4 ,-L- 

O�%!(6G (+G.(6U+U+79GS01LIDf01,2R�(64 
j(+Q! q�! W<9 O�%!(6G�?9U+')0�GI%!'4 uG 0I%!,T(+4X01,24!GI(#0rp F	��
 ���8? K�'=L
?�'4 &,2L�GI?�,-*}01LI79>�')/P01%!,�*-'=%!,2LI,24�0.B9LI,->TGIG�01LID)%!U+794!QkB�,JD)> Df/ 0I,-LY*-'=U6U+(+>@Df0I(+'=4d O�%!,
GS,-5�7!,-49*-, ')/PGI,-*2'=4!R�DfLSpv?y,-D)E�G�D)B�'4�=,�0I%!, ?9LI(+>@D)L�p *-'=LSLI,2GI?�'=4!RZ0I'k(+4X0I,-Q=LID)Uq>�7!U#01(#F
?!U6,-Gt')/A01%!,]/e7!4!R!D)>@,24X03D)UXLS,-*-(6?!LI'8*JDfUXUcDf0S01(+*2, �=,2*20I'=L D)49R�GS'�0I%!,2p;D)LS, D)U0 &DJpAG�?!LS,-GI,24X0J 
z p *JD)LS,2/e7!Ut*3%!'=(6*-,;')/j'=LI(6,-4X03Df0I(+'=4^D)49Q=U+,2G�(#0u(+Gu?�'=GIGS(+B!U6,�01'TGI7!?!?9LI,-GSG�D)U6Ud')0I%!,-LE�=,2*}F
0I'=LIG&D)4!R (6GI'=U+Df01,�CS7!G�0�'=4!,Y?!LI(6>kD)L�p ?�,JD)ET(+4T01%!,Y,-4!,2Q)pkB!D)4!R ')/q(64X01,-LS,-G�0/�!DfG&GI%9'� u4
(64^0I%!,;�!Q=7!LI,f uz pvDTGS>kDfU+UqLI'f03Df0I(+'=4C')/ 0I%!,;*-LSp8G�03D)UP��0I%!,�?�'=GS(601(6'=4C')/ 0I%!,�?�,JDfE *JD)4
B�,@>T'4�=,2R /eLI'=> ')4!,k,24!R�')/ 0I%!,TGI?�,-*20ILI7!> 01'^01%!,@')01%9,-L- �
�')01,T01%�DK0�0I%!,k*2'=%!,-L F
,24�0�?y,-D)E�G D)?!?�,JD)L D)G ,24!%�D)49*-,->T,-4X0IG '=4 01')?�')/�01%9,k(+49*-'=%!,2LI,24�0�B!LI,2>@GSGS01LID)%!U67!4!Q
*2'=4X01(+4�7!79>v 
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P(6Q=7!LS,&�! W<>�j\b%9')01'=4 ?�'4 &,2L]GI?�,-*}01LI79>�/eLI'=> D)4 '=LS(+,24�0I,-R R!(+D)>T'=4!R�LID)R!(cDK01'=L2 jO�%!,��
D+�A(6G (6G ��
 � �C?  u(601%@?y'4 ,-L 
 ,��A?!LI,2GIGI,2Rv(64 �M����IfG D)4!R ? (64 �M���@ O�%!,YL1D)R!(+Df01')L
0I%!(+*3E�4!,2GIG (6G^"Jh � = LID)R!(cDK01(+')4 U6,-4!Qf01%!GkD)4!R:0I%!,^,-U+,2*20ILI'=4�B�,JDf> *-7!LSLI,-4X0k(+G^" :O�� 
�A%9'� u4:(+G2 u%�DK0@,2>@,2LIQ=,2GkDK/ 01,-L�0I%!,^?!%!')0I'=4 By,-D)> ?�D)GSGI,-G�01%9LI'=7!Q)% D *-'=U6U+(6>kDf0I'=L
<9 o�78 8{(64^R9(cD)>T,20I,-L�U+'8*JDK01,-RCw)h78{R!'4 u4!GS0ILI,JDf>~/eLI'=>{0I%!,.L1D)R9(cDf0I'=L- 
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iY49U+(+Ef, 0I%!'=GS, /eLI')> 01%!, (+4!*2'=%!,2LI,-4X0P?!LI'8*-,2GIG.�)*-'=%!,2LI,24�0PB!LI,2>@GSGS0IL1D)%!U67!4!QY?!%!')0I'=4!G
%�D/�),&GI(6Q=4!(#��*JD)4X0�4!,}0 U+(64!,JDfLq?y'=U+D)LI(6|JDf0I(+'=4n(+4�0I%!, ?!UcD)49, Q)(0�=,24 BXp.01%!, By,-D)> R!(6LI,-*}01(6'=4
D)49R�01%!, *2LSp8GS01D)U U+Df0I0I(+*-,��=,2*201')L- O�%!(+G�?�'=U+D)LI(6|JDf0I(+'=4 (+G ,-4!%�Df4!*-,2R BXp *-'=U6U+(+>@Df0I(+4!Q
0I%!, ?!%!')0I'=4 B�,JD)>�By,2U+'4 (601Gn(+4X01LS(+4!GS(+*�Df4!Q=7!U+D)LnGS?!LI,-D)RO�tD)GmR!(6GI*27!GIGS,-R (+4 01%9, 4!,��80
GS,-*20I(+'=4  �O�%!, U+')GIGn(64 8�7 �v/eLI')> *2'=U+U6(+>@Df01(6'=4 *JDf4 By,�LI,-*2'4�=,-LS,-R BXp (+49*-LI,-D)GI(64!Q@0I%!,
,2U+,-*}01LS'=4vB�,JDf> *-7!LSLI,-4X0- #�nG1 u(6U+UdB�,;GI%!'4 u4 (64^0I%!,;/e')U+U+'4 u(64!Q GI,2*201(6'=4O� ,��),-4 (64^0I%!,
*-D)GI,;')/ �),-LSpC0I%!(+4^*-L�pAG�03D)U6GnDf4!RZGS,��=,2LI,�*2'=U+U6(+>@Df01(6'=4O�85�7!(60I,;>T'8R!,-G�0n,2U+,-*}01LS'=4vB�,JDf>
*27!LILS,-4X01GYD)LI,.4!,2,-R!,2Rv0I'T?9LI'8R!7!*-,m0I%!,.LI,-5�7!(6LI,2Rv?!%9')01'=4 8�7 �y 

O�%!,@7!GI, 'f/ *-')%!,-LS,-4X0 B!LS,->TGIGS0IL1D)%9U+7!4!Qv(+>T?!LI'4�),-G�0I%!,TB�D)*3E�Q=LI')7!4!R_*-')4!R!(60I(+'=49G
')/�0I%!,kB�,JDf> BXp�,-4!%�Df4!*-(64!Q 01%!,@GI?�,-*}01L1DfU&(+4X0I,-4!GS(60rp�(+4�0I%!, R!,2GI(6LI,-R_,24!,-LSQ)p�B�D)4!R
LS,-UcDK01(0�), 01' 0I%!, (+49*-'=%!,2LI,24�0.*2'=4X01(648797!>v 
�'=L�>T,JD)GS7!LI,2>@,24�0IG�01%�DK0mR!'C4!')0mLS,-5�7!(6LI,
?�'=UcDfLI(+|-Df01(6'=4O��D *-LSp8G�03D)U;L1D)R9(cDf0I'=L *JD)4 By, 7!GS,-R  u(#01%!')790^*-'=U6U+(+>@Df0I(+'=4 01' LI,-R97!*-,
0I%!, U+'4 Fr,24!,-LSQ)p B�,JD)>�B�D)*3E�Q=LS'=7!4!R /e'=L.D Q=(��=,-4 L1DK01, ')/b03DfQ=Q=,-R ?!%9')01'=49G- - %!,2LI,
?�'=UcDfLI(+|-Df01(6'=4k(6G�LI,25879(+LI,2RO��*-')%!,-LS,-4X0nB9LI,->TGIG�01LID)%!U+794!Q@(6G�(+4!R9(+GI?�,-49G1D)B!U6,) 

 "!�� � &"(=0�(*3 � (*6���+.-

� %!'=LS(+|-')4�01D)Uq?!U+D)4 �A(6,� 'f/ 01%!,;?!%!'f01'=4^By,-D)> U+(64!,.(+GuGI%9'� u4Z(+4 
P(+Q! 9�! W�3 u(60I%^0I%!,
>@DDCS'=L.*-')>@?�'=4!,24�0IG�U+D)B�,-U+,2Rd O�%!,@,-U6,-*20ILI'=4�By,-D)> ,-4X0I,-LIG;01%!,T��Q=7!LS,T/eLS'=> B�,-U+'4 
Q=LS'=7!4!R DK0 01%9, U+,2/ 0�D)4!R_(6G�By,24X0 (+4X01' 0I%!, %!')LI(+|2'=4X03D)U ?!UcDf4!,@0I' ,-4X01,2L�01%!,k01D)Q=Q=,2L
B!79(+U+R9(+4!Q! xO�%9,-LI, (60C?!D)GIGS,-Gv0I%!LI')7!Q=% 0  &':GI>@D)U+U�R9(+?�'=U+,2G 01' (+>T?!(+4!Q), 7!?�'=4g0I%!,
B!LS,->TGIG�01L1Df%!U+7!49Q L1D)R!(+Df01')L- 9�Y/ 0I,-Lm(60IG�,��A(#0�/eLI'=> 01%!, LID)R!(+Df01'=L��y0I%!, ,-U6,-*20ILI'=4 B�,JDf>
?�DfGIGI,2G�(64X01' 01%9,�01D)Q=Q=(64!Q GI?�,-*}01LS'=>@,}01,2L� u%!,-LS,T0I%!,�?!LI(6>kD)L�pZB�,JDf>	(+GmB�,-4X0;(+4 0I%!,
R!(6LI,2*201(6'=4T')/ 0I%!,Y,2U+,2*201LS'=4kB�,JDf>xR!7!>T?d O�%!,YL1D)R!(+Df01')L]*-LSp8G�03D)U�(+G]01%9(+4k,24!'=7!Q)%@01%!Df0
0I%!,.D/�=,-LID)Q=,.,-49,-LIQfp U+'=GSG�BXp 01%!,.,2U+,-*}01LS'=4!G�(+4 0IL1D/�=,2LIGS(+4!Q�01%!,mLID)R!(+Df01'=L&(+G U6,-GIG�0I%�D)4
0I%!,n(64�0ILI(64!GI(6*Y,24!,-LSQ)pkGS?!LI,-D)R ')/q0I%!,n(64!*-(6R!,-4X0&By,-D)>v PO�%!'=GI,n,-U+,2*20ILI'=4!G  u%!(+*3%kU+'=GS,�D
GS(+Q=4!(#��*JDf4�0 /eL1Df*201(6'=4k'f/q01%!,2(+L (+4!(#01(cDfU�,-4!,2LIQ)p@(+4!GS(+R!,�01%!,YL1D)R9(cDf0I'=L R9'�GI'�BXp@,->T(60S01(+49Q
D GS(+4!Q)U+,�B!LI,2>@GSGS01LID)%!U67!4!Q ?!%!'f01'=4d PO�%!,-GS,;R9,-Q=LID)R!,-R ,2U+,2*201LS'=4!G�DfLI,nB�,-4X0�')790 ')/q0I%!,
?!LS(+>@D)LSp^B�,JD)> (+49GI(+R9,�01%9,�03D)Q=Q),-L�>@D)Q=4!,}0mD)49R ,��A(60�0I%!,2�fD)*-797!> 0I%!LI')7!Q=% D@01%9(+4
 u(64!R!'4 9�j?!D)GIGS(+4!QC01%!LS'=7!Q=%�D)(6L�/e'=L;D^GS%!'=LS0�R!(6GS03Df4!*-, 01'^GS0ILI(6E),�01%!,�/e'A*-D)U ?!U+D)4!,�')/
0I%!, GS?y,2*201LS'=>T,201,2L- YO�%!,�?!LS(+>@D)LSp ,2U+,2*201LS'=4 B�,JD)> (6Gn*-')4�01D)(+49,-R (64!GI(6R!,M�fD)*27!7!>�D)U+U
0I%!,= DJp 01' 0I%!,.R!7!>T?d 

O�%!, ?!%9')01'=49Gn01%�DK0.D)LI,�?!LI'8R!7!*2,-R (+4v01%!,�LID)R!(+Df01'=L�?�D)GSG�01%!LS'=7!Q=% D GI>@D)U+Ut%!'=U6,
B�'=LI,2RC(+4 01%!,.LS,20179LI4 p='=Ef,�'f/j0I%!,m03D)Q=Q),-L�>@D)Q=4!,}0�(+4 01%9,./e')LN &D)LIRCR!(6LI,-*}01(6'=4d O�%!,}p
0I%!,-4 ?�DfGIG (64�0I'�D)4k,��fD)*-7!Df01,2R ?!%!')0I'=4 By,-D)> ?!(+?�,�Df4!Rk01LID/�=,-U�01' 0I%!,�,��9?�,-LS(+>T,-4X03DfU
%�DfU+U  ��)7!G�0mB�,2/e'=LS, ,-4X0I,-LI(64!Qk0I%!,�%�D)U6Uq01%!,�?9%!')01')4 By,-D)> ?�D)GSGI,-G�0I%!LI')7!Q=% DkG�p8GS01,2>
')/ *-'=U6U+(6>kDf0I'=LIGjD)4!R@GN ,-,2?!(+4!Q�>kDfQ=4!,20IG- O�%9,2p@D)LI,u%!')7!GI,2Rk(+4@D.GI,-?!D)L1Df0I,Y,24!*-U6'=GI79LI,
/e'=LYGI%!(6,-U6R!(+4!Q@?!7!LS?y'=GS,-G2 ;O�%9,�?!LI(6>kDfLSpC*-')U+U+(6>kDK01'=L�(6GY��LSGS0J =�H0�R!,2��49,-G�01%9,�?�D)L�0�')/
0I%!,�?!%!'f01'=4 B�,JDf> 0I%�Df0�(6G D)U6U+'4 &,2Rk01' LI,JDf*3% 01%!,n01D)LIQ),20J 	��,2B!LI(6G /eLS'=> (+4X01,2L1D)*}01(+')4!G
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photon source and tagger building

experimental hallelectron beam dump

tagging spectrometer

crystal radiator mount

fine steering magnets

photon beam pipe

primary collimator and sweeping magnet

photon beam dump

secondary collimator and shielding


P(6Q=7!LS,;�9 W�J���8*3%!,->@Df01(6*�?9UcD)4 �A(6,� ')/P01%!,�?9%!')01')4ZB�,JD)> U+(64!,�� GS%!'4 u4 (+4v0I%!, %9'=LI( F
|2'=4X03D)U ?9UcD)4!,�D)G,�8(+,� &,2R /eLS'=>	DfBy'4�=,f O�%!, ')B CS,-*}01G.(+4Z0I%!(+GY��Q=7!LS,�D)LI, 4!'f0mR!L1D/ u4
0I'TGS*JD)U6,) 

D)U6'=4!Qm01%9,Y(64!GI(6R!,uGI7!L�/ D)*-,Y')/ 0I%!,Y*2'=U+U6(+>@Df01')LPB�'=LI,�/e'=LS>@G D�%!D)U+';D)LS'=7!4!RT01%!,�?!%!')0I'=4
B�,JD)> 01%�DK0 ,��A(601G 0I%!,u?!LI(6>kDfLSp�*-'=U6U+(+>@Df0I'=L- qO�%!,�*3%�D)LSQ=,-RT*-')>@?�'=4!,24�0b'f/y0I%!,u%�D)U+'m(6G
R!, 8�,-*}01,2RvD/ &DJp /eLI'=>x0I%!,�B�,JD)>{D+�A(+G&BXp D R!(+?�'=U6, HSG  &,2,-?!(64!QDI >@D)Q=4!,}0 CS7!G�0�R!'4 u4AF
G�01LI,-D)> ')/d0I%!,n*2'=U+U6(+>@Df01'=L2 � GS,-*-')4!R�D)L�pk*2'=U+U6(+>@Df01'=L�/e'=U+U6'4 uGb0I%!,nG  &,2,-?!(64!Q�>@D)Q=4!,}0
0I'�G�01'=?k0I%!,�R!, 8�,2*20I,-R GI%9'� ,-L ?�D)L�01(+*2U+,2G&D)49RkB!U6'A*3E 0I%!,n%!D)U+'.')/qGS,-*2'=4!R�D)L�pT?!%!')0I'=4!G
Q=,24!,-LIDf01,2R B�pZ01%!,���LSGS0.*2'=U+U6(+>@Df01'=L2 �O�%!,�GI,2*-'=49R�D)LSp *-'=U6U+(+>@Df0I'=Lu(+G�')/ D U+D)LIQ=,2L�R!( F
D)>T,20I,-L 0I%�D)4 01%!,.?!LS(+>@D)LSpkD)4!RCGS'@GS,-,-GYD LI,2R!7!*-,2RvLIDf01,.')/jGI,2*-'=49R�D)LSp (+4X01,2L1D)*}01(+')4!G
'=4 0I%!,�(+4!4!,2L.GI7!L�/ D)*-,�')/ 01%!,�%!'=U6,) - %�DK0�49,� �GS%!'4 &,2LIG D)LI,�Q=,24!,-LIDf01,2R 0I%!,-LS,kD)LS,
*2U+,JDf4!,-R�7!? BXp�DvGS,-*-')4!R�GN ,-,2?!(+49Q >kDfQ=4!,20- O�%!,@By,-D)>�01%!,24�?�D)GSGI,2G�01%9LI'=7!Q)%�D
B!U6'A*3Ek')/ GS%!(+,2U+R!(64!Q�>kDf0I,-LS(cD)Uy(+4X01'�01%!,;,��A?�,-LS(+>T,-4X03D)Uq%!D)U+U  O�%!(6G�01LI(6?!U+, Fr*2'=U+U6(+>@Df01(6'=4
G�pAG�01,2>x(+G]GI(6>@(6UcD)Lt01'm0I%!,uGI,20I7!?@Df0]01%!,Y��F ��$:*2'=%!,2LI,-4X0 B!LS,->TGIGS0IL1D)%9U+7!4!Q.B�,JD)>�U+(+49,
)oM +  

O�%!,�*-'=U6U+(6>kDf0I,-R�?9%!')01')4@B�,JD)> �X4!'4 �')4!U6p�D�/e,� 8 8x(+4�R!(cDf>@,}01,-L��X(+G]R!,2U+(��=,-LS,-R
0I' 01%!,b,��A?�,-LS(+>T,-4X03D)Uf03D)LSQ=,20- ��/ 01,2Lq?�D)GIGS(+4!Q�0I%!LI'=79Q=%.')/8'=LIR!,2Lt<;:gLID)R!(+Df01(6'=4�U+,24!Q)0I%!G
')/b01D)LIQ=,}0/� 0I%!, ?!%!'f01'=4 B�,JD)>�?�D)GIGS,-Gm01%9LI'=7!Q)% 0I%!, R!,}01,-*}01'=L.Df4!R (+4X01' 0I%!, ?!%!')0I'=4
B�,JD)>xR97!>@? Df0 0I%!,�B�D)*3ET')/d01%9,Y%�DfU+U  Pz D)GS,-R 7!?�'=4kD R!,-GS(+Q=4@7!?!?�,-L U+(+>T(60 ')/tV=h)E -
F s�:O� DK0m"lM �M���2K B�,-(64!Q�R!,2U+(0�),-LS,-R 01'�0I%!,�,2U+,-*}01LS'=4 By,-D)> R!7!>T?O�A0I%!,n01'f03D)Uy?y'4 ,-L
(64v01%9,�?!%!')0I'=4 B�,JD)> (+GY4!')0m>T'=LS,;0I%�D)4_"= Ns - (+4v01%!,�,��A?y,2LI(6>@,24�01D)UP%!D)U+U�D)4!R 49')0
>T'=LI,�0I%�D)4 "ls - (+4 0I%!,.*-'=U6U+(+>@Df0I'=L ,24!*-U6'=GI79LI,) 

��� �9��� � � ��! ���	� �
��
 !#��� 
�"2!#�
O�%!,uDfR CS,-*}01(0�),
�N*2'=%!,2LI,-4X0��X(+4 *-')%!,-LS,-4X0bB!LI,2>@GSGS0IL1D)%!U67!4!Q.R!'8,-G]4!'f0](+4!R9(+*JDK01, 0I%�Df0 0I%!,
?!%9')01'=49G&(+4T01%!,YBy,-D)> D)LI,Y(+4kD *-'=%9,-LI,24X0�GS01Df01, �!D)G (+G U+(+Q)%�0b/eLS'=> D UcDfGI,-L2 �'�Df01%!,2L&(#0
LS,2/e,-LSG 01' 0I%!,m*-')%!,-LS,-4X0�, � ,-*20 ')/�>�7!U60I(+?!U6,nDK01'=>TG&(64 D�*-L�pAG�03D)U UcDf0S01(+*2,n(64 D)B!GS'=LIB!(64!Q



���������
	���
�����������������	���� "="

0I%!,�LI,-*2'=(+UP>@'=>T,-4X0I7!>�/eLS'=> D %!(+Q)% ,24!,-LSQ)p ,-U6,-*}01LI')4  u%9,-4 (#0.L1D)R9(cDf0I,-G.D B!LI,2>@G F
G�01L1Df%!U+7!49Q ?9%!')01')4d �r4��YFrLIDJp�GI?�,-*}01LS'=GI*2'=?Xp:')4!, ,-4!*2'=7!4X01,2LIG�01%!,CGID)>@, 0I%!(+49Q (+4
0I%!,m���')GIGIB!D)7!,-L�, � ,2*20.�9,��A*2,-?90u(64@01%!Df0 *-D)GI,n0I%!,n*3%9(+,2/t?9%�p8GS(+*JDfU *-')4!GI,25879,-4!*2,;(6G 0I%!,
R!(6G1D)?9?y,-D)L1D)49*-, ')/ 01%!, LS,-*2'=(+U ��')?!?!U+,2L�GI%9(6/ 0m/eLI')> 0I%!,�?!%!')0I'XD)B!GS'=LI?90I(+'=4 If,->T(+GSGI(+')4
GS?y,2*201LS7!>^ B�,-LS,�01%!,�*3%9(+,2/ *2'=4!GI,25�7!,-4!*2,@(6Gn01%9,�,-4!%!D)4!*-,2>@,24X0.')/ B!LI,2>@GSGS01LID)%!U67!4!Q
Df0&01%!'=GS,m?�D)L�01(+*27!UcDfL&E�(+4!,2>kDK01(+*2G /e'=LL u%!(+*3% 01%9,mLI,-*2'=(+Uy>@')>@,24�0I7!> >kDf0I*3%!,-G�')4!,�')/
0I%!,.LI,-*2(+?!LS'A*-D)UdU+Df0I0I(+*-,1�=,-*}01'=LSGY'f/j0I%!,.*-LSp8G�03D)U  

�n49')01%!,2L�79GI,2/e79U  &DJp 01' �A(6,� �0I%!,�?!LI'8*-,2GIG�')/ *2'=%!,-LS,-4X0�B9LI,->TGIG�01LID)%!U+794!Qv(6G;D)G
�8(+L�017�DfU�$&'=>T?901')4 GS*JDf0S01,2LI(+49Q! �O�' 0I%!, %!(6Q=% ,-4!,2LIQ)p_,2U+,2*201LS'=4O�]01%9,vDK01'=>TG�(+4�0I%!,
LID)R!(cDK01'=L�Df?!?y,-D)L�D)Gu*-U6'=7!R!Gu')/ �8(+LS0I7�D)Uq?!%9')01'=49G- L
 ')LuD�R9(+GI')LIR!,2LI,-RvL1D)R9(cDf0I'=L >@Df01, F
LS(cD)UP� 01%!,��8(+L�017�DfU]?!%!')0I'=4�GS?y,2*20ILI7!> (6GmQ=(0�),-4 GS(+>T?!U6pvBXp 01%!,TDf0I'=>T(+* /e'=LS>	/ D)*}01'=L��
D/�=,2L1D)Q),-R '4�=,-L�0I%!,�R!( � ,2LI,24�0�GI?�,-*-(6,-Gm(64Z01%!, >kDf0I,-LS(cD)U  ,�H/]01%9, L1D)R!(+Df01')LY(6G�D GI(64!Q=U6,
*2LSp8GS01D)U ��%!'4 ,��),-L.� 01%9,�DK01'=>T(+*n/e')LI> / Df*201')L�Q=,20IG�> 7!U60I(+?!U6(+,-RkB�pk01%!,./e'=LI> / D)*20I'=L�')/
0I%!,u*-LSp8G�03D)UP�D u%!(+*3%T(+4 01%9,�(6R!,JDfU9*JDfGI,�U+'8'=E�G]U+(+Ef,�DmGI,2LI(+,2Gb')/ R9,-U601DKFH/e794!*20I(+'=4!G]U6'A*-Df01,2R
Df0 01%!, GS(601,2G�')/u01%9, LI,-*2(+?!LS'A*-D)U&U+Df0I0I(+*2,) G�r4 , � ,-*}0/�b01%!, *2LSp8GS01D)U�?!LS'��8(6R!,-G�D GS,20�')/
�8(+L�017�DfU]UcD)GS,-L;By,-D)>@G��P,-D)*3%�'=4!,kDvG�03D)4!R9(+4!Q  D/�),k017!49,-R 0I' DvGS?y,2*-(#��*kLS,-*-(6?!LI'8*JDfU
U+Df0I0I(+*-,M�=,2*201')L- 3�r4 01%!(6G��A(6,� 01%!, ?!LS'A*2,-GSG�')/ %�DfLIR B!LI,2>@GSGS01LID)%!U67!4!QC(+G�GS,-,24�01'CB�,
0I%!,�G1Df>@, D)Gm$&'=>T?90I'=4 B�D)*3E=FHGI*JDK0I01,2LI(64!Q ')/bUcDfGI,-LYU+(6Q=%X0J 1
 ')LnD >T'=LI,;R!,}03D)(6U+,-RZR!(+G F
*27!GIGS(+'=4C')/t01%9,m?!%XpAGS(+*2G�'f/j*2'=%!,2LI,-4X0�B!LS,->TGIGS0IL1D)%9U+7!4!Q 0I%!,-LS,.D)LI,mD 4�7!>�B�,-L�'f/jQ)'A'8R
LS,2/e,-LS,-4!*2,-G )WM8� <>�!�J��s +  

O�%!,�7!GI,�')/ $&'=>T?901')4vB�Df*3EXFHGI*-Df0I0I,-LI(64!Q ')/PUcD)GS,-L�U+(6Q=%X0nDfGnDT?!%!')0I'=4ZGS'=7!LI*2,� &D)G
,-D)LIU6(+,-LY4!')0I,-R D)GmLI79U+,-R '=7A0.B�pZ01%!, U6(+>T(603DK01(+')4^'f/ %9(+Q=%AFH?y'4 ,-LmU+D)GI,2LIG.D)4!R *-D4�8(#01(+,2G
0I'  &D4�),-U6,-4!Q)0I%!G D)B�'4�=,v"�h=h :<8^ CO�%!,k*3%�DfL1D)*}01,-LS(+G�01(+*3 &D4�),-U6,-4!Q)0I%_')/ 0I%!,k*2LSp8GS01D)U
?!%9')01'=49G�(+GYD@/e,� ��Y4!Q=GS0ILI'=>TG.��01%!LS,-,�')LIR!,2LIG�')/b>@D)Q=49(60179R!,�GS%!'=L�01,-L2 ��r4 01%9(+Gn*-D)GI, �
"�w)h $ GI*-Df0I0I,-LS(+4!Q2 '=7!U6R LI,-GS7!U60 (+4 ,2GIGI,24X01(cDfU+U6pv"�h=hD:x'f/�0I%!,�,2U+,-*}01LS'=4 By,-D)> >@'=>T,-48F
0I7!> B�,-(64!Q 0IL1D)4!G�/e,-LSLI,-R 0I' 01%9,�?!%!')0I'=4 (+4T01%!,nUcD)Bk/eLID)>T,) �B�'� ,��),-L��!01%!,.$&')>@?90I'=4
*2LI'=GSGnGI,2*20I(+'=4 *2'=4X03D)(64!G�D�/ D)*20I'=Ln'f/�" �JF��� ���� K
	, u%!,2LI,��� (6G�0I%!,��8(+L�017�DfUj?!%9')01'=4v>@'KF>T,-4X0179> D)4!R��� (+G�01%!Df0n'f/P01%9, ,-U6,-*}01LI')4O�  u%!(+*3%vGS01LS'=4!Q=U#p / D/�='=LSGn(+49*-(+R9,-4X0�?!%!')0I'=4!G u(#01%
�� 4!,JD)LSU6pk'=LS0I%!'=Q='=4!D)Ud01'���  @- (60I%vLS,-*2(+?!LS'A*-D)UdUcDK0I01(6*-,��),-*20I'=LIGY?y')(+4X01(64!Q (+4^D)U F
>T'=GS0u,��=,2LSpCR!(6LI,-*}01(6'=4O�!'=49U6pk0I%!'=GS,�4!,-D)LIU#p ?�,-LS?y,24!R!(+*27!UcDfL 01' 01%!,;B�,JD)>~*2'=4X01LS(+B!790I,
D)?9?!LI,2*-(cDfB!U6pm0I'n01%!,&GI*JDK0I01,2LI(64!Q�L1DK01,) jO�%!(+G�/ D)*20 D)?!?!U6(+,2GP,-5�7�DfU+U6p.0I'n'=LSR!(+4�DfLSp;B!LI,2>@G F
G�01L1Df%!U+7!49Q��A(64@/ D)*}0/��01' D���LIG�0�D)?9?!LI'/�A(+>@Df01(6'=4 01%!,YB!LI,2>@GSGS0IL1D)%!U67!4!Q�GS?y,2*20ILI7!> /eLI'=>
D GI(64!Q=U6,�*-L�pAG�03D)Uq(6G 01%!,mGID)>T,�DfG /eLI'=>{D�R9(+GI')LIR!,2LI,-R^L1DfR!(cDf0I'=L- jO�%!,.LI,-D)GI'=4^(+G 0I%�Df0.�
(#/y0I%!,nGS7!>x'4�=,-L *-L�pAG�03D)U�>T'=>@,24X03D� &,2LI,YLI,-?9UcD)*2,-R  u(#01%kD;*2'=4X01(+4�7!')7!G (64X01,-Q)L1D)UP�X'=4!,
 '=7!U6RvLS,-*-'4�),-LY0I%!,;'=LIR!(64�D)L�p B!LI,2>@GSGS0IL1D)%!U67!4!QTLI,2GI7!U#0�/e')L�(6GI'=U+Df01,2R^Df01'=>TG- z&,}p='=4!R
DZ/e,� {7!49(60 *2,-U+U6G /eLI')>�0I%!, '=LI(6Q=(+4�(+4_LS,-*-(6?!LI'8*JDfU&UcDK0I01(6*-,@GI?�D)*2,��]01%9,CDf01'=>T(+*T/e'=LI>
/ D)*}01'=L D)4!R^E8(64!,->@Df0I(+*Y/ Df*201')LIGuBy,2*-'=>T,mGIU6'4 uU6p �fD)L�p8(+4!Q '=4 0I%!,.GI*JDfU+,m')/�01%!,mU+Df0I0I(+*2,
GS?�D)*-(64!QJ� D)4!R 01%!,CGI79> By,2*-'=>T,-GT(+4!R9(+GS0I(+4!Q)7!(+GS%�D)B!U6,k/eLI'=>�01%!,^(+4X0I,-Q=LID)U  z&,2GI(+R9,-G
0I%�Df0/�y01%!,�794!*-,2LS03Df(+4X0rp ?!LS(+4!*2(+?!U6, LS,-5�7!(+LS,-G�0I%�Df0.Df0I'=>TGnU+'8*JDfU+(+|2,-RZDf0�01%9,�GI(#01,-Gm(64 D
*2LSp8GS01D)U 7!4!R9,-LIQ)' 8!7!*20I7�Df01(6'=4!G DfBy'=7A0�01%!,2(+L�>T,JDf4_?y'=GS(60I(+'=4d O�%9(+G�%�DfG�01%!, , � ,2*20
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')/�DK0I01,24�7�Df01(64!Q 01%9, R!(+GS*-LI,}01, ?�,JDfE8G�(64 01%!,k*-LSp8G�03D)U /e'=LS>�/ Df*201')L�Df0 ?9LI'=Q=LS,-GSGI(0�),-U#p
%!(6Q=%!,2L�Fr')LIR!,2L�*-LSp8G�03D)Ut>T'=>@,24X03D>��,��=,-4X0I7�D)U+U#p  &D)GI%!(64!Q@0I%!,-> ')790YD)4!RC��U+U6(+4!Q (64C0I%!,
QXDf?!G By,}0  &,2,-4 0I%!,-> � GI' 01%�DK0T0I%!,CGI7!> R!,2/e'=LS>@G GS>@'8')0I%!U6p (+4X01' 0I%!,C(+4X01,2Q=L1D)U Df0
%!(6Q=%^>@'=>T,-4X0I7!>{01LID)4!G�/e,-L- 9BY,-49*-,�� 01%9,�GS7!> '4�=,-LY*-L�pAG�03D)Ut(64!R!(+*2,-Gu01%�DK0�p8(6,-U+R9Gu0I%!,
��4!D)Ub?!%!')0I'=4 GS?y,2*201LS7!> *JD)4 By,TGI,2?�D)L1DK01,-R (+4X01'C0  &'Z?�D)LS0IG.� DvR!(6GI*-LS,20I,kGI79>�'4�),-L
D U6(+>T(601,2R�GS,20�')/�GS>kD)U6U *2LSp8GS01D)U (64!R!(+*2,-G�D)49R D)4_(+4X01,2Q=L1DfU&'4�=,2L�01%!, *2'=4X01(+4�7!79> ')/
>T'=>T,-4X017!>�0IL1D)49GS/e,-L �fD)U+79,-G&B�,2p)'=4!Rd ]O�%9,�UcDf0S01,2L Df?!?y,-D)LIG (+4�01%!,Y*-'=%9,-LI,24X0�B!LI,2>@G F
G�01L1Df%!U+7!49QnB�,JD)> D)G Df4�'=LIR9(+4�D)L�p�" ����B9LI,->TGIG�01LID)%!U+794!Q�GI?�,-*}01LS7!> �  u%!(+U6, 0I%!,&/e'=LS>@,2L
D)?9?y,-D)LIG]DfGbD�GI,20b'f/ ?y,-D)E G�01LI79*20179LI,-GbGS7!?y,2LI(6>@?�'=GI,2R 7!?�'=4�(60J �O�%!,m" ��� *-'=4X01(64�7!7!> �
LS,2/e,-LSLI,2RC0I'�D)G 01%9,�(+4!*2'=%!,2LI,-4X0u*2'=>@?�'=4!,24X0/�!(6G (+4;�fD)LI(+D)4X0�D)G 0I%!,�*2LSp8GS01D)Uq(+G LS')03DK01,-R �
 u%!,2LI,-D)G@0I%!,v*2'=%!,2LI,-4X0@?y,-D)E�Gk*3%�Df4!Q=,^(+4 ?y'=GS(60I(+'=4 D)49R (+4X0I,-4!GS(60rpD� R!,-?�,-49R!(+4!Q�'=4
*2LSp8GS01D)Uq'=LI(6,-4X03DK01(+')4d 

� 0rpA?9(+*JDfUy*2'=%!,-LS,-4X0 B9LI,->TGIG�01LID)%!U+794!Q GS?y,2*201LS7!> (+G GI%!'4 u4 (64 
P(6Q! =�! NsA O�%!,YR!(+G F
0I(+4!*}01(+')4�By,}0  &,2,-4T(+4!*2'=%!,2LI,-4X0 D)49R *-'=%!,2LI,24�0b*2'=>T?y'=49,-4X01G](64�01%!,&�!Q=7!LI,�(6G D)L�01(#��*-(+D)U �
(#0 (+Gj01%!,2LI, 01'mGS%!'4 0I%!, ?�D)L�0]')/ 01%9,�GI?�,-*20ILI7!> 01%�Df0 GI%!(#/ 01G]D)G 0I%!,�*-L�p8GS03DfU!(+G LS')03DK01,-R  
O�%!, �=,2LS01(6*JD)U8GI*-D)U+, (+4.01%!, ��Q=7!LS,&Q=(��=,2Gj01%9,&?!%!'f01'=4�LIDf01,b/e'=Lt01%!, Q=(0�),-4�B�,JDf> *27!LILS,-4X0
D)49R *-L�p8GS03DfU 0I%!(+*3E�4!,2GIG- 
�')01,�01%�DK0�0I%!,@(64X01,-49GI(60rp 'f/ 01%!,T(+49*-'=%!,2LI,24�0 B�D)*3E�Q=LS'=7!4!R
(6G U+,2GIG�0I%�D)4  u%�Df0  &'=79U+R_B�, '=B901D)(+4!,2R  u(60I% D)4 D)>T'=LI?9%!'=7!G�*JD)LSBy'=4_LID)R!(+Df01'=L;')/
0I%!, GID)>@,;01%!(6*3E�4!,-GSG.�qB�,-*JDf7!GI,�Dk?!D)LS0n')/ 01%9,�>@')>@,24�0I7!> 01LID)4!GS/e,2Ln(64�0I,-Q=LID)U�(+4v0I%!,
z&,}01%!, F B�,-(60IU+,2L�/e'=LS>�7!U+D�%�DfGPB�,-,-4 >T'4�=,2R�(+4X01'�01%!, R!(+GS*-LS,201,&GI7!> D)4!R�*2'=4X01LS(+B!790I,-G�01'
0I%!,�*-'=%9,-LI,24X0 ?!D)LS0- PO�%!,�LID)R!(cDK01(+')4�U+,24!Q)01% 'f/yR9(cD)>T'=4!R�(6G]D)*}017�D)U6U6p�D)4�D/�=,2L1D)Q),�'4�),-L
D)U6Uj')LI(+,24X03Df0I(+'=4!GY')/b01%!, *2LSp8GS01D)U  M�r4 01%9, *JD)U6*-7!U+Df01(6'=4v/e'=L�
P(+Q! ��! Ns@01%!, U6,JD)R9(+4!Q@�Xh=h
U+Df0I0I(+*-,�GI(#01,-G1 &,2LI,�(+4!*2U+7!R9,-R (+4 0I%!, R!(6GI*-LS,20I, ?�D)LS0�')/b01%!,�*-D)U+*27!UcDK01(+')4O� DfU601%9'=7!Q=% (#0
*-D)4 B�,�GI,2,-4 01%�DK0 '=4!U#p�0  &' '=L 01%!LS,-,�'f/d01%!,2> *2'=4X01LS(+B!790I,, u(60I% GI7 -@*2(+,24�0 (+4X01,24!GI(#0rp
0I'TB�,.(+4!R9(0�8(+R!7!D)U+U#p��A(6GI(6B!U+,m(64 01%!,.GI?�,-*}01LS7!>v 
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O�%!,b?!LS,-GS,-4!*2, ')/801%9,]UcD)LSQ=, (+49*-'=%!,2LI,24�0�*2'=4X01(+4�7!79> (+49
P(6Q! -�9 s&?!LS,-GS,-4X01GPD GI(+Q)4!(6��*-D)4X0
%�Df4!R!(+*-D)?C01' DT?!%!')0I'=?!LS'AR!79*201(6'=4^,��A?y,2LI(6>@,24�0- 
Y'f0n'=49U6p R!'T01%!,;*-')4�0I(+4�7!7!> ?!%9'fF
0I'=4!G ?!LS'AR97!*-, B!D)*3E�Q=LI'=794!R (+4 0I%!, R!,}01,2*201')L.�=B!7A0 01%!,}p R9(+>T(+4!(6GI%.01%!, ?�'=U+D)LI(6|JDf0I(+'=4.')/
0I%!, B�,JD)>^ uO�%!,�,24�0I(+LS, B�,JD)> ?�'=UcD)LS(+|-Df01(6'=4CD)?!?�,JD)LSGn(64v01%9,�*-'=%9,-LI,24X0m*-'=>T?�'=4!,-4X0 �
0I%!,m7!4!R!,2LIU#pA(64!Q�(+4!*2'=%!,2LI,-4X0.8�7 � '=4!U6p@GI,2LN�),-GY0I' R!(+U67901,Y01%!,.?�'=UcD)LS(+|-Df01(6'=4d �O�%!,-LS,;(6G
D)49')01%!,2LYR9( � ,-LI,24!*-,�By,}0  &,2,-4 01%9,�0  ' *-'=>T?�'=4!,-4X0IG�0I%�Df0mDfU+U+'4 uG�01%9,-> 01'@By,;GI,2?�DKF
LIDf01,2R^0I'TGS'=>T,;,��801,-4X0- &O�%!,;E�(+4!,2>kDf0I(+*2G�')/PB9LI,->TGIG�01LID)%!U+794!Q@*2'=49��49,-Gn>T'=G�0u')/j0I%!,
(64�0I,-4!GS(60rp_'f/Y0I%!,C?!%!')0I'=4:B�,JDf> 01' /e'=L  D)LSR Df4!Q=U+,2G2 u(60I%!(+4 ����? L1DfR!(cD)49G ')/Y0I%!,
(64!*-(6R!,-4X0�,-U6,-*20ILI'=4vR!(+LS,-*}01(+')4d O�%!(6GY(6Gu0ILI7!,;B�')01%^/e'=L�01%!,�(+4!*2'=%!,-LS,-4X0nD)4!RZ*2'=%!,2LI,-4X0
*2'=>@?�'=4!,24X01G- �r4 01%!,^UcDfB 0I%!(+GT(+GTD GI>@D)U+UuD)49Q=U+, �&B!790@(+4 01%9,vLS,-GS0@/eL1D)>T,C')/n0I%!,
,2U+,-*}01LS'=4AFr?9%!')01')4 GSp8GS0I,->~(#0 GI79B901,24!R!G�D)U+U D)4!Q=U6,-G (64k01%9,�/e'=LN &D)LIR %9,->T(+GI?9%!,-LS,) bO�%!,
R!( � ,2LI,24!*-,�U+(+,2GY(64v0I%!,�/ D)*}0Y0I%�Df0�D@?�,JD)E^(+4C01%!, *-'=%!,2LI,24�0�*-'=>T?y')4!,-4X0Y*-'=LSLI,-GS?y')4!RAF
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P(6Q=7!LS,m�! s8� i�4!*-')U+U+(6>kDK01,-Rk*-'=%!,2LI,24�0nB!LI,2>@GSGS0IL1D)%!U67!4!QTGI?�,-*}01LI79> ��*-D)U+*27!UcDf0I,-R /e'=L�D
R!(+D)>T'=4!R *-L�p8GS03DfU LID)R!(+Df01'=L "ls :d>�0I%!(+*3E Df4!R D " :O�x,-U6,-*}01LI')4�B�,JD)>	')/n"�M �M���
,24!,-LSQ)p= Obp8?!(+*-D)U>�fD)U67!,-GbD)LS, 7!GS,-R�/e'=L B�,JD)> ,->T(60I01D)4!*2, D)4!R�*2LSp8GS01D)U�>@')G1D)(6*&GI?9LI,JDfRd 
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(64!Q�01'TD GI(64!Q=U+,nLI,-*2(+?!LS'A*-D)U U+Df0I0I(+*2,,�=,2*201')L�%!D)G�0  &'fFHBy'8R9pkE8(64!,->@Df0I(+*-G��9GS'T0I%!,-LS,m(+GuD
 ,-U6U#FrR9,2��4!,2R LI,-U+Df01(6'=4 B�,20  ,-,24�01%9, ,->T(+GIGS(+'=4 Df4!Q=U+,�D)4!R 01%!, ,24!,-LSQ)p ')/b0I%!,�,->T(60SF
0I,-RZ?9%!')01')4Z(+4C01%9,�U+D)BO� ,->T(+GIGS(+'=4vDf0Yh%$upA(6,-U6R!GnD�>@D+�A(+>�7!>{,-4!,2LIQ)p^?!%!'f01'=4O�  u(#01%
,24!,-LSQ)p R!,-*2LI,JDfGI(+49QB u(60I% (+49*-LI,-D)GI(64!QvD)4!Q=U6,) O�%!(6G D)*2*-'=794�0IG�/e'=L.01%9,kGI%!D)?y,@')/&0I%!,
*2'=%!,-LS,-4X0�?�,JDfE8G;(+4 
P(6Q! d�! Ns �  u(601% 01%9,@GS%�D)LI?�LI(6Q=%X0SFr%!D)4!R ,-R!Q),k*-')LILI,2GI?�'=4!R!(64!QC01'
h%$�,2>@(6GIGI(6'=4 D)49R^0I%!,�03D)(6Uy0I' U+'4 &,2L�,-4!,2LIQ=(6,-Gu*-')LILI,2GI?�'=4!R!(64!Q�01'�,2>@(6GIGI(6'=4CDf0�%9(+Q=%!,2L
D)49Q=U+,2G- 

O�%!,;(+4!*2'=%!,2LI,-4X0�*-')>@?�'=4!,24�0.��By,2*JD)79GI,;(60�*2'=>@,2G�/eLI'=> D GS7!>~'4�=,2LY>T'=>T,-4X017!>
0IL1D)4!G�/e,-LSG Df0 D)U+U D)4!Q)U+,-G��P%�DfG�,-GSGI,-4X0I(cD)U6U6p 4!' *2'=LILS,-U+Df01(6'=4�B�,20  ,-,24 ?!%!')0I'=4�,-49,-LIQfp
D)49R ,->T(+GSGI(6'=4 D)4!Q=U6,) �O�%!(6G@>T,JDf4!GT0I%�Df0T*-')U+U+(6>kDK01(+49Q D/ DJp D)U+U&?!%!')0I'=4!GkB�,2p)'=4!R
GS'=>@,�D)4!Q)U+,��������	� ����? 7!4!(6/e')LI>TU6p DK0I01,24�7�Df01,2Gn01%9, (+49*-'=%!,2LI,24�0nGI?�,-*}01LI79>	Df0�D)U+U
,24!,-LSQ=(+,2G.�7 u%!,-LS,JD)G�(#0n?9LI,-GS,-L �=,-G.DfU+Uq')/ 0I%!, *2'=%!,2LI,-4X0m?9%!')01')4!GY/eLS'=>~01%!,�>kD��9(6>�7!>
,24!,-LSQ)p /e'=Lm01%!,@Q=(0�),-4 ?�,JDfE R9'� u4 01'vGI'=>T,@*27901' �  O�%!,@E�(+4!,2>kDf0I(+*�LI,2UcDf0I(+'=49G�/e'=L
*2'=%!,-LS,-4X0YB!LI,2>@GSGS01LID)%!U67!4!QTD)LI,;D)G /e')U+U+'4 uG��
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 u%!,2LI,���(+Gd01%9,]?!%!')0I'=4.,-4!,2LIQ)pm(64m7!4!(#01Gq')/�01%9,](+4!*2(+R!,24�0t,2U+,2*201LS'=4.,-4!,2LIQ)pmD)4!R�� (+G 0I%!,
U+D)BZ,2>@(6GIGI(6'=4 Df4!Q=U+,;')/]0I%!, ?!%9')01'=4ZLI,-U+Df01(��=,;01'k0I%!, (64!*-(6R!,-4X0�,2U+,2*201LS'=4 >T'=>T,-4X017!>
D+�A(6G.�!(64^794!(60IG�')/ ����?~ 

O�%!, , � ,2*20IG ')/�*2'=U+U6(+>@Df01(6'=4mD)LS,&R!,2>@'=49GS01LIDf01,2R�(+4;01%!, *JD)U6*-7!U+Df01,2R GS?y,2*201LIDnGI%9'� u4
(64 
j(+Q! y�! NVA 
j(+LIG�0/�t4!')0I, 01%�Df0m0I%!,T*-'=U6U+(+>@Df0I(+'=4vD)4!Q=U6,-G.D)LS,��=,-L�p GI>@D)U+UP�  u%!(+*3% LI, F
5�7!(6LI,-G DZU+')4!Q 8�(6Q=%X0�?�DK01%�')/u')LIR!,2Lk"�h=h 8 (+4 '=LIR!,2L�0I%�Df0 0I%!, *2'=U+U6(+>@Df01'=Ln*JD)4_B�,
U+D)LIQ=,2L�0I%�D)4�01%9, (+4X01LS(+4!GS(+*kB�,JDf> GS?y')0�GI(+|2,��b')0I%!,-L  u(+GI, 0I%!, *2'=U+U6(+>@Df01'=L.(6G *-7A0I01(64!Q
(64^0IL1D)4!G �=,2LIGI,�*-'8'=LIR9(+4�Df0I,.(+4!G�01,JDfRv')/P(+4vD)4!Q=U6,) O�%!(+G�R!(6GS03Df4!*-,;(+G���(+4C/ D)*20.� D@GI,24!GI( F
0I(0�=,;/e7!4!*}01(+')4Z')/]0I%!, ,2U+,-*}01LS'=4 B�,JD)> ,->T(60S03D)49*-,./eLI'=> 01%9, >@D)*3%!(+49,��yD)4!R >�79GS0mB�,
(64!*-LS,JD)GS,-R (64�(64;�=,-LSGI,@?!LI'=?�'=L�01(+')4 0I'^0I%!,@B�,JDf> ,->T(60I01D)4!*2,T(#/&0I%!,@, � ,2*20I(0�=,24!,-GSG�')/
*2'=U+U6(+>@Df01(6'=4Z(6G�%!,2U+R�*-'=4!G�03D)4X0- vO�%!(6G�(6GIGS7!,��]DfU+'=4!Q  u(60I% 0I%!, DfGIGI'8*-(+Df01,2R R!,2>kDf4!R!G
?!U+D)*-,2RZ'=4vBy,-D)> D)U+(6Q=4!>T,-4X0�D)4!Rv?y')GI(60I(+'=4CG�03D)B!(6U+(#0rpD� D)LS,�03DfE),-4Z7!?Z(64Z>T'=LI,.R!,}03D)(6U
(64C0I%!,m/e'=U+U6'4 u(+4!Q�GI,-*}01(6'=4v')4^0I%!,.,-U+,2*20ILI'=4CB�,JD)>~U6(+4!,f 

�A,2*-'=4!R �&4!')0I, 01%�Df0�0I%!,C*-790T(+>T?�'=GI,2R_'=4 0I%!,C*-'=%9,-LI,24X0k?�,JD)E B�p�*-'=U6U+(+>@Df0I(+'=4
R!'8,-G�49')0u?!LI'8R!7!*2,.D�?y,2LS/e,2*201U#p GS%�D)LI?^,-R9Q=,.D)G  '=7!U+R B�,m,��A?�,-*}01,-R^/eLI'=> 0  'fFrB�'ARAp
E�(+49,->@Df01(6*-G- tO�%!(6Gq(+GqB�,-*-D)7!GI,b01%9, *2'=U+U6(+>@Df01')L�*27901Gt'=4;L1DfR!(+7!GtDK0tGI'=>T, �>�A,-R;R!(+G�03D)49*-,
 u%!(6*3%:0IL1D)4!GSUcDf0I,-GT(+4X01'�D�*2790@'=4 ,2>@(6GIGI(6'=4 D)4!Q=U6,C'=4!U6p (64 Df4�D)?!?9LI'/�A(+>@Df01,  &D�p) 
O�%�7!G.01%!,T*-79LN�=,2G�(64 
j(+Q! y�! NV^D)LS,TU+D)B�,-U+,2R BXp 01%!,2(+Lm*-')U+U+(6>kDK01'=L�GI(6|-,TD)4!R R!(+G�03D)49*-,
(64!R!(0�8(6R!7�D)U6U6pD�yL1Df0I%!,-Lm0I%�D)4�0I%!,-(6LmL1Df0I(+'J�O u%9(+*3% (6Gm01%!,�4!'=>T(+4!D)U *-')U+U+(6>kDK01(+')4ZD)49Q=U+,f 
�v79U601(6?!U+, GI*-Df0I0I,-LI(64!Q.BXp 01%9,�,2U+,2*201LS'=4�(+4�0I%!,�L1D)R9(cDf0I'=LP?!LS(+'=Lj01'.,->T(+GSGI(+')4O�=D)49RTB�,JDf>
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P(6Q=7!LS,v�! WV>��$&'=%!,2LI,24�0 B!LI,2>@GSGS01LID)%!U67!4!Q_GI?�,-*}01LS7!> �u*-D)U+*27!UcDf0I,-R:7!4!R!,2Lk01%!,ZG1D)>T,
*2'=4!R!(#01(+')4!G.D)G;(+4 
P(+Q! �! sG�jDf/ 01,2L�*2'=U+U6(+>@Df01(6'=4d �O�%!,T7!?!?�,-L;*-79LN�=,@(+Gm01%9,@7!49*-'=U6U+(#F
>@Df01,2R GI?�,-*}01LI79>	/eLI'=> 
P(6Q! �! NsA ;O�%!, >T(+R!R!U6, *27!LN�),@*2'=LILS,-GI?�'=4!R9G�01'^DCs98 8	R!( F
D)>T,20I,-Lu*-')U+U+(6>kDK01'=L ?!UcD)*2,-RZw=hT> R9'� u49GS01LS,JD)> ')/j01%!,;L1D)R9(cDf0I'=L.��'=L�D)?9?!LI'/�A(+>@Df01,2U6p
h9 N[=s ����? (+4 *-')U+U+(6>kDK01'=Lu%�D)U#/cF D)49Q=U+,f mO�%!, U+'4 ,-Lm*-79LN�=,�*2'=LILS,-GI?�'=4!R9G.0I'CDC<9 W�)>@>
*2'=U+U6(+>@Df01'=L�(+4 01%!,vG1D)>T,C?y')GI(60I(+'=4 � D)?!?9LI'/�A(+>@Df01,2U6p_hA s)h ����?@ 
 ')LT0I%!,Z<A W�78 8
*2'=U+U6(+>@Df01'=L;01%!,2LI,ZD)LI,ZD)?!?!LS'4�A(6>kDf0I,-U#p <��W<"� "�h � � ��� (+4 01%!,v?!LI(6>kDfLSp_?�,JD)E_/e'=L@D4!')>@(64�D)U ,2U+,2*201LS'=4CBy,-D)>~*27!LILS,-4X0n'f/&" :�� D)4!RC*2LSp8GS01D)Uq01%!(6*3E849,-GIG�')/ "ls : �  
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GS?y')0�GI(6|-,@D)4!R�R9(0�=,2LIQ=,24!*-,kD)LI,�01%9,k>@DDCS'=L.*-'=4X0ILI(+B97901'=LSG;0I'v0I%!,k,2LILI')L�(64C�)'=U0�),-R�(+4
0IL1D)4!GSUcDf0I(+4!QnD�*-'=U6U+(6>kDf0I'=LqL1DfR!(+7!GP(+4X01'mD�*2790b'=4 ,2>@(6GIGI(6'=4�Df4!Q=U+,f �YU+U8')/ 01%!,2GI,�, � ,-*}01G
%�D/�), By,2,-4�(64!*-')LI?�'=L1Df0I,-R:(+4X01' 01%!, Df4�D)U6p�0I(+*JDfU�*JD)U6*-7!U+Df01(6'=4 ')/m01%!,^p8(+,-U6R!G�/eLI'=> D
*2'=U+U6(+>@Df01,2R *-')%!,-LS,-4X0kB9LI,->TGIG�01LID)%!U+794!Q GI'=7!LS*-,C01%�DK0�%�D)G�By,2,-4 7!GI,2R (64_?!LI,2?�D)LI(64!Q
0I%!(+G LI,-?�'=L�0J b$&L�pAG�03D)U (+>T?y,2LS/e,-*}01(6'=4!G.�; u%!(6*3%CD)>T'=7!4X0&0I' D)4 (64�0ILI(64!GI(6*YGS?!LI,-D)RC(+4@0I%!,
R!(6LI,2*201(6'=4 'f/ 01%!,k(+4!*2'=>@(64!Q �8(+LS0I7�D)U ?!%!')0I'=4O�]DfLI, DfU+GI'^03D)Ef,-4_(64�0I' D)*2*-'=794�0�(+4�0I%!,
*-D)U+*27!UcDf0I(+'=4  

O�%!(6LIRO��4!')0I,T0I%�Df0.01%!,TLI,2UcDf0I(0�),-U6pB &,-D)E *-'=U6U+(+>@Df0I(+'=4ZDf0 s 8 8 LS,-R!79*-,-G;01%!,T(+48F
*2'=%!,-LS,-4X0�B�Df*3E8Q)LI'=7!49R  u(601%9'=790 GS(+Q=49(6��*-D)4X01U6pTD � ,2*201(64!Q�0I%!,�*2'=%!,-LS,-4X0�8�78� 4!,-D)L 0I%!,
>@D+�A(+>�79> � D)4!R 01%!,2LI,-BXp D)U6>@')GS0mR!')7!B!U+(64!Q 01%9,T?�'=U+D)LI(6|JDf0I(+'=4v')/ 0I%!,�By,-D)> Df0m0I%!,
?�,JD)ETLI,2UcDf0I(0�),n01'�0I%!,�7!4!*2'=U+U6(+>@Df01,2Rk*-D)GI,f L
�7!L�01%!,2L LI,2R!7!*2(+4!Q�0I%!,m*-'=U6U+(6>kDf0I'=L]R!(+D)>�F
,}01,-L.*2'=4X01(+4�7!,2G;0I'C4�D)LILS'4 �01%9,T?�,JDfE D)4!R LI,2R!7!*-,�01%9,T(64!*-')%!,-LS,-4X0�8!7 � LI,2UcDf0I(0�),�01'
0I%!,.?y,-D)E7� D)U+B�,-(#0uDf0uGI')>@,m*2'=GS0�(+4C?�,JD)Ek(+4X01,24!GI(#0rp= 

O�%!,n<9 W�78 8 *-')U+U+(6>kDK01'=LjR!(cD)>T,20I,-L %�D)G By,2,-4 *3%!')GI,-4 /e')Lb0I%!(+G R!,-GS(+Q=4@By,2*JD)79GI,�(#0
?!LS'4�A(6R!,-G./e'=L;Dv>@D+�A(+> 7!>	LS,-R!7!*}01(6'=4 (64 0I%!,@(64!*-')%!,-LS,-4X0�8!7 �  u%!(+U6, 01L1Df4!GI>T(60S01(+49Q
`Xs�:{')/]01%!,�*-'=%9,-LI,24X0�8�7 �ZDf0Y01%!,�?y,-D)E  ��v')GS0�'f/]01%!,;01')01D)Ut?!%!')0I'=4 B�,JD)> ,-49,-LIQfp
*2'=>@(64!QZ/eLS'=>�0I%!,C*-L�pAG�03D)U&(+G�D)B!GS'=LIB�,-R BXp�0I%!, *-'=U6U+(6>kDf0I'=L- @
 ')L 01%!(6G�LI,-D)GI')4 0I%!,
*2'=U+U6(+>@Df01'=L (+GkU6'A*-Df01,2R (64 D GI,2?�D)LIDf01, ,24!*-U6'=GI79LI, '=7A01GI(6R!,v0I%!, ,��9?�,-LS(+>T,-4X03DfUn%�D)U6U �
D)49R >�7!G�0TBy,^GI7!LSLI'=794!R!,-R B�p:D *-'=49GI(+R9,-L1DfB!U+,^D)>T'=7!4X0T')/mGS%!(+,2U+R!(64!Q! O�%!,v?�,JDfE
(64 
j(+Q! j�! NV /e'=L�D <9 o�78 8 *-')U+U+(6>kDK01'=L.*-')4�01D)(+49G@<)<X� ?!%!')0I'=4!GJIKG�/e')L�D)4:,2U+,2*201LS'=4
B�,JD)>x*27!LILS,-4X0�')/P"?:O���C u%9(+*3%  u(6U+U�B�,Y(64!*-LS,JD)GS,-R BXpkD;/ D)*}01'=Lb')/t<./e'=Lb/e7!U+U Fr(+4X0I,-4!GS(60rp
LS7!4!4!(64!Q�(+4 :=<
>�>"@C 


�'=7!L�01%O�A4!')01,Y01%�Df0 01%!,nL1Df0I,�GI,2,-4C(+4k0I%!,n/e'8*JD)U�?!U+D)4!,n'f/q01%!,n01D)Q=Q=(64!Q GS?y,2*20ILI'=> F
,}01,-L�*-')LILI,2GI?�'=4!R!GY01'�01%!,�7!?!?�,-L�*-7!L �=,�(64B
P(6Q! ��! WV>� LI,2QXD)LIR9U+,-GSGY'f/ 01%!,;*-')U+U+(6>kDK01(+')4d 
O�%!(6GP>T,JD)49Gj01%!Df0 *2'=U+U6(+>@Df01(64!Q 01%!, B!LI,2>@GSGS0IL1D)%!U67!4!Q�B�,JDf> (64!*-LS,JD)GS,-GP0I%!, LIDf01, (+4�0I%!,
01D)Q=Q=,2L�/e'A*-D)U ?!U+D)4!,�LI,2UcDf0I(0�=,�0I'  u%�Df0;(+GmGS,-,-4 Df0.01%!,�R!,}01,2*201')L- 
 ')L�/e7!U+U Fr(+4X0I,-4!GS(60rp
LS7!4!4!(64!Q Df0k"�hHG�?9%!')01')4!GJIfG '=4�01D)LIQ=,}0�(64�01%9, *-'=%9,-LI,24X0 ?y,-D)E7�6
P(6Q! t�! NV^(+>T?!U+(6,-G;D
LIDf01, ')/yMf�Xh�35476m(+4 0I%!,&/e'8*JD)U8?!U+D)4!,L u(#01%!(64�D�V)h=h�� ���  u(64!R!'4 :D)LI'=794!R 01%9, ?y,-D)E  
$&'=> B!(+4!(64!Q�01%!(6GnL1DK01,� u(#01%^01%!,�B�,JDf> ?97!U+GS,�GI?�Df*-(+49Qk')/ Mf49GnU+,-D)R!G�01' D)4 D)*-*2(+R!,24AF
01D)U&03DfQ=Q=(+49Q L1Df0I, ')/nD)By')790@s)h;: D)4!R 01' D /eL1Df*201(6'=4_')/nD)>�B!(6Q=7!'=79G 03D)Q)G ')/n�=h;:  
a �=,24  u(601% (+R!,-D)U ,2U+,2*201LS'=4!(6*-G�0I%!, ?�,-L FrGI,2*-'=49R p8(6,-U+R�')/uGI(64!Q=U6,}FH01D)QZ,��=,24�0IG�(+G *2U+'=GS,
0I'@GIDf017!LIDf01(6'=4^Df0u01%!(6GY(64X01,-49GI(60rp) &O�%!,;R!,}01,-*}01'=LYD)4!R^03D)Q)Q=(+4!Q�GS?y,2*201LS'=>T,201,2LYR9,-GI(6Q=4
D)LS,�B�D)GS,-R^7!?�'=4^D�>kD+�A(6>�7!> L1Df0I,m')/ "�hHG�?!%9')01'=49GJIfGu'=4 01D)LIQ=,}0�D)4!R �Xh)h9354 6@?y,2L
�M����(+4 01%!,m01D)Q=Q=,2L- 6� 4!'4�=,2Ut/e'8*JDfUd?!UcDf4!,mR!,-GS(+Q=4^(+G�*27!LILS,-4X01U#p 7!4!R9,-LuGS0I7!R9pD��0I'@B�,
R!(6GI*27!GIGS,-R By,2U+'4 (+4�GI,2*201(6'=4��! o�J�  u%9(+*3%_>@D�p ,24�D)B!U6,@01%9,@/e'8*JD)U ?!UcDf4!,kLIDf01,T01' B�,
LS,-R!7!*2,-R^BXpCD)B�'=790�D�/ D)*20I'=L ')/�0  '� u(#01%!'=7A0uD)4Xp R!,2*-LI,-D)GI,;(+4 0I%!,.*-'=U6U+(6>kDf0I,-R*8�7 �y 

O�%!,CU+(64!,JDfL ?�'=UcD)LS(+|-Df01(6'=4 ')/u0I%!, ?!%!')0I'=4!G�(+4�0I%!, *-')%!,-LS,-4X0k?�,JDfE (+G GI%!'4 u4 (+4

P(6Q! !�! N[�D)G�DT/e7!4!*}01(6'=4C')/P0I%!,�,24!,-LSQ)p^')/P0I%!,.,-U6,-*20ILI'=4vBy,-D)>^ O�%!(6G��!Q=7!LI,.R!,2>@')4AF
G�01L1DK01,-G  u%Xpk(60 (6G ,-GSGI,24�0I(cD)Uy01' %�D/�=,.,2U+,-*}01LS'=4!G ')/jD)G&%!(+Q=% ,24!,-LSQ)p DfG ?y')GIGI(6B!U+, �9,��=,-4
0I%!'=7!Q=%^?!%!'f01'=4^,-4!,2LIQ=(6,-G�')/ 49'@>T'=LI,�0I%�D)4Z`D�����xD)LS,�LS,-5�7!(6LI,-R  &O�%!,;(+4X01,24!GI(#0rp ')/
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P(6Q=7!LS, �! N[ ��Fq(64!,JD)LP?y'=U+D)LI(6|JDf0I(+'=4�(+4�0I%!,�*-'=%9,-LI,24X0&B!LS,->TGIG�01L1Df%!U+7!49Qm?y,-D)E D)GbD�/e7!4!* F
0I(+'=4 'f/j,2U+,2*201LS'=4CBy,-D)> ,-4!,2LIQ)p Ef,-,2?!(+4!Q 0I%!,m,-4!,2LIQ)p ')/t01%!,m*2'=%!,-LS,-4X0u?�,JD)ET�>�A,-RvDf0
`M�����T O�%!,�*JD)U6*-7!U+Df01(6'=4 (+Gb?�,-LS/e')LI>T,-RT7!4!R!,2L 01%9,YGID)>@,u*2'=4!R!(#01(+')4!G D)Gb(+4 
P(+Q! )�! NVA 



���������
	���
�����������������	���� "�w

0I%!, *-'=%9,-LI,24X0 ?�,JD)E7�q4!'f0.GI%!'4 u4 (64 01%!,��!Q=7!LI, �t%�D)G.D GI(6>@(6UcD)L�R!,-?�,-49R!,-4!*2,@')4 0I%!,
,2U+,-*}01LS'=4CBy,-D)>~,-49,-LIQfpC(+4 01%!(6G�LI,2Q=(+'=4  

�A%!'4 u4v(+4 
P(+Q! A�! WwT(6Gu0I%!,;U+(+49,JD)L ?�'=U+D)LI(6|JDf0I(+'=4 'f/P01%9,;?9%!')01')4vB�,JD)> ",1 ?!%!')0I'=4
,24!,-LSQ)pk/e'=L �>�A,-RC,-U6,-*}01LI')4 By,-D)> ,-4!,2LIQ)p) O�%9,mR�D)GI%9,-RC*-7!L �=,2G�GI%!'4 %!'4 0I%!,�>@D+��F
(6>�7!> ?y'=U+D)LI(6|JDf0I(+'=4^(+4 0I%!, ?!LI(6>kDfLSp^?y,-D)EB�fD)LS(+,-G�D)Gm01%!, ?�,JD)Ev,-4!,2LIQ)p (+Gm*3%�D)49Q=,-R
BXpCLI'f03Df0I(+4!Q�0I%!,�*2LSp8GS01D)U  O�%!,;?y')UcD)LS(+|JDK01(+')4 (+4^D)U6Ud*JD)GS,-GY(+G�|-,2LI'kDf0u01%!,.,-49RAFr?�'=(+4X0- 
- (#01%!'=7A0]*-'=U6U+(6>kDf0I(+'=4.(#0]LI(6GI,-GbDfG5FP?EA�� �JK 	1�X')4!,u?y'4 ,-L]*-')>@(64!Q�/eLI'=> 01%9,�(+4X01,24!GI(#0rp
')/y01%!,�*-')%!,-LS,-4X0&?�,JDfE LI,-U+Df01(��=,�01'.01%9,Y(64!*-'=%9,-LI,24X0&*2'=>@?�'=4!,24X0/�8D)4!RT01%!,u')0I%!,-Lb/eLI'=>
0I%!, (+4X01LS(+4!GS(+*�?y'=U+D)LI(6|JDf0I(+'=4v')/b01%!, *2'=%!,2LI,-4X0;?!%!'f01'=4!G2 $&'=U6U+(6>kDf0I(+'=4vD)U6U+'4 uGn'=49,�01'
,2GIGI,24X01(cDfU+U6pv(+GS'=UcDK01,�0I%!,�*2'=%!,-LS,-4X0;*-'=>T?�'=4!,-4X0.�qGI' 01%!Df0�01%9, ?y'=U+D)LI(6|JDf0I(+'=4vD/�fD)(+U+D)B!U+,
0I'Z01%!,k,��A?y,2LI(6>@,24�0�LI(+GS,-G /eLS'=> |-,2LI' Df0�01%!, ,24!RAFH?y'=(64X0�(+4�DZU+(64!,JD)L./ D)GS%!(+'=4  O�%!,
R�DfGI%!,2Rv*27!LN�),-Gn(64 
P(+Q! A�! Ww�R9,->T'=4!GS0IL1Df0I,m01%!(6G�?y'=(64X0J 

�r4 '=LSR!,-Lb01'�'=B901D)(+4�01%!,�/e7!U+U�?�'=U+D)LI(6|JDf0I(+'=4 ,24!%�D)4!*2,->T,-4X0 /eLS'=>x*-'=U6U+(6>kDf0I(+'=4 �f(#0 (6G
4!,2*-,2GIG1DfLSpk0I'�%�D/�=,�D R!(+G�03D)49*-,nB�,20  ,-,24 01%!,YL1D)R!(+Df01')L Df4!R *-')U+U+(6>kDK01'=L ')4k01%!,n'=LIR!,2L
')/;"�h)h78^ O�%!(+G R!(6GS01D)4!*-, GS*JD)U6, (+G�GS,20TBXp�01%9, LI,-5�7!(6LI,2>@,24�0 0I%�Df0�0I%!,C*-'=U6U+(6>kDf0I'=L
D)?�,-L�017!LS,C>�7!GS0@B�,^U+D)LIQ), *-'=>T?�D)LS,-R:0I' 0I%!, �8(+LS0I7�D)U�,2U+,-*}01LS'=4:B�,JDf> GI?�')0T'=4 0I%!,
*2'=U+U6(+>@Df01'=L.B!7A0@GS>kDfU+U&*2'=>T?�D)LI,2R_01' 01%!,^D)*}017�DfU�?!%!')0I'=4 GI?�')0TGI(+|2,) _O�%!, �8(+L�017�DfU
,2U+,-*}01LS'=4@B�,JDf>xGI?�')0 (+GbR!,2�!4!,-R DfG 0I%!,Y?9LI')��U6,�01%�Df0b0I%!,Y,2U+,2*201LS'=4TBy,-D)>  &')7!U+RT%�D/�=,
Df0 01%!,Y,-4X01LID)4!*2,�01' 0I%!,n*2'=U+U6(+>@Df01'=L](#/q(60  ,-LI,�D)U+U6'� ,-R@01'�?!LS'=?�D)Q=Df01,�/eLI,-,2U6pT(+49GS01,-D)R
')/jB�,-(+49QTB�,-4X0�(+4X0I'�0I%!,.By,-D)>~R!79>@?d 

O�%!,TGI(6|-,�')/ 01%!,3�8(+LS0I7�D)U GS?y'f0 DK0m01%!,�*-')U+U+(6>kDK01'=L�(+G.R!,}01,-LS>@(64!,-R BXp 01%9,TB�,JDf>
,2>@(#0I03Df4!*-,v*-'=>�B9(+4!,2R  u(601% Df4 7!?!?�,-L U6(+>T(60T')/ M)h :dL@'=4�01%9, D)4!Q=79UcD)L@GI?!LS,JD)R ')/
0I%!, ,2U+,-*}01LS'=4 B�,JD)> Df0�01%!, L1D)R!(+Df01')L- �O�%!,�U+Df0I0I,-LE�fD)U+7!,9 &D)G�*3%!'=GS,-4 0I' >kDK01*3%v0I%!,
GS?!LI,-D)R:(64�01%!, B�,JDf> (+49*-(+R9,-4!*2,vDf4!Q=U+,@01' 01%9,^>T'=GID)(+*@GI?!LS,JD)R ')/�01%!, *2LSp8GS01D)U�By, F
*-D)7!GI,�(60 (+G]01%!,u*2'=>�B!(64�Df01(6'=4 ')/�01%!,�0  '�0I%�Df0bU+(6>@(#01G�01%!,uR!,}��4!(60I(+'=4�')/�01%9,�*2'=%!,2LI,-4X0
?�,JD)E  OPDfE8(64!Q 01%!(6G3�fD)U67!, 01')Q=,20I%!,-L3 u(60I%:Df4:,2>@(#0I03Df4!*-,C')/�"�h � G1> �NL��  u%9(+*3% %�D)G
B�,-,24 ?!LI' CS,2*20I,-R /e'=Lb01%!,m$ a zL��
 B�,JD)> Df0Y"lM �M��� U6,JD)R!G 01' DM�A(6LS0I7�D)U GI?�')0 GS(+|2,n')/
h9 Ns98 8 L2 W>^ oG- 7F "= M98 8 /   . o%d o>v K} 
�')01, 0I%�Df0 0I%!(+G GS*JD)U6, R!'8,-G]4!'f0]R!,-?�,-49R@'=4�0I%!,
LID)R!(cDK01'=L Fr*-')U+U+(6>kDK01'=L]R!(6GS01D)4!*-,f O�%!,�GI(+|2,.')/P0I%!,�LS,JD)Ut?!%9')01'=4vGI?�')0�(+GuQ=(��=,-4vBXpC'=4!,
*3%�DfL1D)*}01,-LS(+G�01(+*TD)49Q=U+, ����?
 u%!(+*3%�R!,2�!4!,-G D^*2(+LI*2U+,�'=4 01%!,T*-')U+U+(6>kDK01'=LY*-'=4X03Df(+4!(64!Q
D)?9?!LI'/�A(+>@Df01,2U6pTsfh;:�')/q01%!,�01')01D)U ?!%!')0I'=4 (64�0I,-4!GS(60rp) ]O�%!,�LI,-D)U�GI?�')0 GS(+|-,Y(+G ?!LI'=?�'=L F
0I(+'=4�DfUP01'C01%!,TL1DfR!(cDf0I'=L�FH*-'=U6U+(6>kDf0I'=L�R!(6GS03Df4!*-,f � 0�D^R9(+GS01D)4!*2,@')/ w=h)>	0I%!,�L1Df0I(+'C')/
GS?y')0uGS(+|2,-G�(+G V>�!GI7 -@*2(+,24�0u0I'�D)U+U6'� g*2'=U+U6(+>@Df01'=L D)?�,-L�017!LS,-G 0I%�Df0uG1DK01(+G�/ pkB�')0I%^'f/�0I%!,
D)B�'4�=,.(+49,-5�7�D)U6(601(6,-G2 


P(6Q! ��! N`;GI%!'4 uG 0I%!,n?�,JD)ET?�'=UcD)LS(+|-Df01(6'=4�')/d01%9,�By,-D)> D)G D;/e7!4!*20I(+'=4@')/tL1DfR!(cDf0I'=L�F
*2'=U+U6(+>@Df01'=L R9(+GS01D)4!*2, /e'=L D�*2'=%!,-LS,-4X0^?y,-D)E:Df0C` �M���@ �r4 0I%!(+Gk*JD)U6*-7!U+Df01(6'=4 0I%!,
*2'=U+U6(+>@Df01'=L&R!(cD)>T,20I,-Lu(+G�%!,2U+R *2'=4!GS01D)4X0.Df0n<9 o� 8 8 0I'k>@D)E),�GI7!LS, 01%�DK0Y0I%!,��8(+L�017�DfU
B�,JD)> GS?y'f0�')/�") M98 8~/  < . W%d o>^ y(6G5 ,-U6U#Fr*2'=4X03D)(64!,-R  u(60I%!(+4C01%9,�D)?�,-L�017!LS,��7 u%!(+*3% (6G
0I%!,@>@D)(64 *-'=4!R9(601(6'=4 /e'=L., � ,-*}01(0�),@*2'=U+U6(+>@Df01(6'=4d 2� 0;|2,-LI'vR!(+G�03D)49*-,�01%!,T*-'=U6U+(6>kDf0I'=L
%�DfG 4!'�, � ,-*}0u,��A*-,2?90u01'�Df0S01,-4�7�DK01,�01%9,�By,-D)> �!D)4!RCGS'�01%!,m7!49*-'=U6U+(+>@Df0I,-Rk?�'=U+D)LI(6|JDKF



���������
	���
�����������������	���� "�`


P(6Q=7!LS,^�9 Nw>� Ft(64!,JDfL@?�'=UcDfLI(+|-Df01(6'=4_')/�0I%!,Z*2'=%!,2LI,-4X0 B9LI,->TGIG�01LID)%!U+794!Q B�,JD)> /e'=L@D
�>�A,2R�,2U+,-*}01LS'=4 By,-D)>	,24!,-LSQ)p ')/�"lM �M��� *-D)U+*27!UcDK01,-R 794!R!,-Lm0I%!, G1D)>T, *-')4!R!(60I(+'=49G
D)Gj(+4�
j(+Q! l�! WV9 PO�%9, R�D)GS%!,-R�U+(64!,-Gj(+4!R9(+*JDK01,b01%!,&0IL1DDCS,2*20I'=LSp�')/�01%9, ?y,-D)E;?y'=U+D)LI(6|JDf0I(+'=4
D)G�0I%!,.?y,-D)E ,-49,-LIQfp (+G�G  &,2?90mD)*2LI'=GSG�01%!,m/e'8*JD)Ud?9UcD)4!,mBXp LS')03DK01(+49Q�01%!,.*-L�p8GS03DfU  



���������
	���
�����������������	���� M)h

*2LSp8GS01D)U B�,-GS0�LS,-*-(6?!LI'8*JDfU �=,2*201')L \��)\��������	��
��

R9(cD)>T'=4!R M � F M �Wh "= Wh=h
B�,-L�pAU6U+(67!> h �Nh>�NM h9 Ww=V
B�'=LI')4 M8�Nh>�Ww h9 W<=w
GS(+U+(6*-'=4 M � F M �Wh h9 #"�`
z&,
	
$ M8� M �Wh "= #"�h

OjD)B!U6, �! 6"���
j(+Q=7!LS, ')/ >@,2LI(60m/e')L��)DfLI(+')7!Gm>kDK01,-LS(cD)U6Gn01%!Df0;>@(6Q=%X0mBy,�7!GS,-R D)G D *2'fF
%!,2LI,24�0CB9LI,->TGIG�01LID)%!U+794!Q_L1D)R9(cDf0I'=L- O�%!(6Gk03D)B9U+, (6G LI,2?!LI'8R!7!*2,-R /eLI'=> OjD)B!U+, M (+4
'u,2/  #) <�+  

0I(+'=4^/eLI'=> *-')%!,-LS,-4X0.B!LI,2>@GSGS0IL1D)%!U67!4!Q (6GY')B903D)(64!,-R  ,� 0 "�h)h)> GI,-?!D)L1Df0I(+'=4vR!(+G�03D)49*-,
0I%!,�?�'=U+D)LI(6|JDf0I(+'=4 ,24!%�D)49*-,->T,-4X0�/eLI'=> *2'=U+U6(+>@Df01(6'=4T%�D)G�G1Df0I7!L1Df0I,-Rd &O�%!,�R9,-GI(6Q=4C/e'=L
:=<?>�> @{*JDfU+U+G /e'=LuD�L1DfR!(cDf0I'=L�FH*-'=U6U+(6>kDf0I'=L R!(6GS01D)4!*-,m'f/ D)?9?!LI'/�A(+>@Df01,2U6p@w=h 8^ @BY'4 F
,��=,-Lu/eLI')> 01%9,.�!Q=7!LI,m')4!,.*JD)4^GI,2,.0I%�Df0u01%9,m?y,2LS/e'=LS>kD)49*-,.')/t01%!,.?!%9')01'=4^GI')7!LI*2,;(6G
4!'f0�D��),-L�pvGS,-4!GS(60I(0�=,m/e7!49*201(6'=4C')/�01%!(6G �)DfLI(cDfB!U+,f 

��� �9��� � 	�� � ��! � 
 "2��� � ������"
O�%!, (6R!,JDfUPL1DfR!(cDf0I'=L1 '=7!U6R By,�D U+DJp=,-LS,-R GS0ILI7!*}017!LS,� u(601% G�01LS'=4!Q 01LID)4!GN�),-LSGI, ��,-U6R!G
0I%�Df0mDfU601,2LI4�DK01, B�,20  ,-,24�U+DJp=,-LSG�GI?!D)*-,2R�DfBy'=7A0.s)h >28�D)?�D)L�0/�y0I%�7!GmGI(6>�7!UcDK01(+49Q�0I%!,
G�03D)4!R9(+4!Q  D/�),Z(+4 D *JD/�8(60rp R!LS(0�),-4 BXp D "ls ��� U+D)GI,2L- - %!(+U6, (60T(+G ?�'=GIGS(+B!U6, 01'
*2'=4!GS0ILI7!*}0;'=LIR!,2LI,2R >@Df0I,-LI(+D)U+GE u(60I% 7!4!(60�*-,-U6U+GmDfGmUcD)LSQ=,�D)G�0I%!(+G��d01%!, GS,-U#/cFrGI%9(+,-U6R!(+49Q
')/nDf0I'=>@G >T,JDf4!G 01%�Df0�B�,2p)'=4!R 01%!,^Df0I'=>@(6* U+,24!Q)0I% GS*JD)U6, 01%!,CLI,2GI(6R!7�D)U ��,2U+R!GTD)LS,
*2'=>@?!D)L1Df0I(0�),-U6p  ,JD)E  BY,24!*-,^%!,}01,-LS'=Q=,24!,-'=79G@G�01LI79*20179LI,-G@D)LS, 4!')0��8(cD)B9U+,k/e'=L 79GI,
D)G Dv*2'=%!,-LS,-4X0 LID)R!(cDK01'=L2 Z�8(+4!*2,@01%9,kGS0ILI'=49QZ��,-U6R!G (64!GI(6R!,@DvGI')U+(+R D)LI,@LI,��=,JDfU+,-R�Df0
0I%!,ZDK01'=>T(+* GS*JD)U6,�� 0I%!,C��LIG�0 LI,25�7!(+LS,->T,-4X0@/e')L@D Q='8'AR L1DfR!(cDf0I'=L (+G 0I%�Df0�01%!,^7!4!(#0
*2,-U+U&By,^*-'=>T?�D)*}0TD)4!R *-U6'=GI,2U6p�?!D)*3E),2Rd �O�%!,CB�,-GS0@L1DfR!(cDf0I'=LIG�D)LI, 01%9'=GI,  u(60I% 0I%!,
GS>kD)U6U+,2GS0�794!(60m*2,-U6U+G�B�,-*-D)7!GI, 0I%!,-GS,T?9LI'4�8(+R!,�0I%!, By,2GS0.>@Df01*3% B�,20  ,-,24 0I%!,TDf01'=>T(+*
D)49R 0I%!,@*2LSp8GS01D)U]/e'=LI>�/ Df*201')LIG- TO�%!(6G�>@Df01*3% (+G.B�,-G�0�/e'=Lm0I%!,@U6(+Q=%X0m,2U+,2>@,24�0IG.�PD)4!R
,2GIGI,24X01(cDfU+U6p�?!LI'=%9(+B!(#01G 01%!,^, � ,-*}01(��=,-49,-GIG 'f/mD)4Xp >kDK01,-LS(cD)U6G�%!,-D4�8(6,-L@0I%�D)4:*JD)LSBy'=4  
�Y4v,��A0I,-4!GS(0�),�GI7!L �=,}pv'f/ ?�'=GIGS(+B!U6,mL1D)R!(+Df01')L�>kDf0I,-LS(cD)U6G (+Gu?!LS,-GI,24X01,-RZ(+4 '�,}/  �) <�+  L�r4
OjD)B!U6,k�! #"k(6G GI%9'� u4�0I%!,k��Q)7!LI,@')/u>@,2LI(#0�0I%�Df0;01%!'=GS, D)790I%!'=LSG LI,2?y')LS0 /e')L�/ D/�='=LS,-R
*2LSp8GS01D)U+U6(+4!,�>@Df0I,-LI(+D)U+G2 O�%!, ��Q)7!LI,�')/ >@,2LI(#0m(+G�0I%!,�?!LI'8R!7!*}0.')/ 0I%!,TDf01')>@(6* 01(6>@,2G
0I%!,�*-L�p8GS03DfU /e'=LI> / D)*}01'=L ,��fD)U+7!Df01,2RCDf0&0I%!,�U+,-D)R!(64!Q�?�,JD)E7�!4!')LI>@D)U+(6|-,-R�01'�0I%!,,�fD)U67!,
/e'=L�R9(cD)>T'=4!Rd 

OjD)B!U+,@�! #" GI%!'4 uG�0I%�Df0 0I%!,kU6(+G�0 ')/#�8(+D)B!U+,T>@Df01,2LI(cDfU+Gm/e'=L�DZ*-L�pAG�03D)U&L1D)R!(+Df01')L;(6G
LS,-UcDK01(0�),-U#pZGS%!'=LS0- �8(+U+(6*-'=4  &'=79U+R By,TD)4 ,��A*2,-U+U6,-4X0�*3%!'=(+*2, /eLI'=> 01%!,�?�'=(+4X0.')/ �8(+,� 
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P(6Q=7!LS,��9 N`>�]�ZD+�A(+>�79>x?y'=U+D)LI(6|JDf0I(+'=4 ",1]L1D)R!(+Df01')L�Fr*2'=U+U6(+>@Df01')L�R9(+GS01D)4!*2,Y/e'=L D�*2'=%!,-L F
,24�0.?�,JDfEZDf0m` ������ ;O�%9, *-'=U6U+(+>@Df0I'=L�R!(cDf>@,}01,-LY(+G�%9,-U+R � �9,2R (+4Z0I%!(+G�*-D)U+*27!UcDK01(+')4
0I'�E),2,-?vD�*-'=4!G�03D)4X0uLIDf01(6' B�,20  ,-,-4C01%9,mGI(+|2,-G�')/q0I%!,��8(+L�017�D)U�,-U6,-*}01LI')4 GI?�')0uD)4!R 0I%!,
*2'=U+U6(+>@Df01'=L2 
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')/u?9LI(+*2, D)49R / D)B!LS(+*JDK01(+')4O�jB9790 7!49/e')LS01794�Df01,2U6p (60�(+G;/ D)L;(+49/e,2LI(+')L�(64�01,2LI>TG ')/u?�,-L F
/e'=LS>kDf4!*-,f �z&,-L�pAU6U+(67!>�*-D)LIB9(+R!, (6Gm4!')0�D >kDf0I,-LS(cD)U�01%�Df0.(6G�/ D)>T(+U+(+D)Lu01' 01%!,�*2LSp8GS01D)U
Q=LS'4 �01% (+4!R97!GS0ILSpD�&D)4!R 4!')0I%!(+49Q (+G E�4!'4 u4�Df0�?9LI,-GS,-4X0@*-'=4!*2,-LS4!(+4!Q (#01G GI79(603DfB!(+U6(60rp
/e'=L�0I%!,TQ=LI'4 �01% ')/&GI(+49Q=U+, *2LSp8GS01D)U+G.')/&UcD)LSQ=,�D)LI,-D9 3�r4 Q=,24!,-LID)U]*-')>@?�'=7!4!R >@Df01,2LI(#F
D)U6G;D)LI,T>@')LI,TGI7!GS*-,-?A01(+B9U+,�01'ZLID)R!(+Df01(6'=4 R�D)>@D)Q=, 01%�Df4�D)LS,@?!79LI,k,2U+,2>@,24�0IG.�  u%!(+*3%
 '=7!U6R�D)LSQ=7!,T(+4 / D4�)'=L 'f/ R!(+D)>@')4!R Df4!R B�,-L�pAU6U+(67!>�>T,203DfU  kO�%9,-GI,@0  &' >@Df0I,-LI(+D)U+G
D)LS,m*-'=>T?�D)LID)B!U6,m(+4 01,2LI>TGu')/j0I%!,-(6L�?y,2LS/e'=LS>kDf4!*-,f 

�v'=G�0]')/!0I%!,&,��A?y,2LI(+,24!*-, 0I'nR�DK01,L u(#01%�*2'=%!,2LI,-4X0]B9LI,->TGIG�01LID)%!U+794!Q�%�D)GjBy,2,-42 u(#01%
R!(+D)>T'=4!RZLID)R!(+Df01'=LSG- ;a �801,-49GI(0�),�,��A?y,2LS0I(+GI,2 u(#01% U+D)LIQ=,�R!(cDf>@'=49RZ*-L�p8GS03DfU+G.�qGS7!*3%�D)G
 '=7!U6R B�, LI,25�7!(+LS,-R /e'=L�01%!,C?!LS'AR97!*20I(+'=4_')/Y*-')%!,-LS,-4X0kB9LI,->TGIG�01LID)%!U+794!Q L1D)R!(+Df01')LIG.�
D)U6LI,-D)R9p;,��A(+G�01G  u(#01%!(64 01%!,�Q),->�(64!R!7!G�01L�p= <B�'4 &,��=,-L GI79*3%T*-D)?�D)B9(+U+(#01(6,-GjD)LI,&0rp8?!(6*JD)U6U6p
0ILI,JDK01,-R@(+4�01%�DK0 %9(+Q=%!U#p�*2'=>@?�,20I(60I(0�=,uB!79GI(+49,-GIG&D)GbGI,24!GI(#01(0�),n*2'=LI?�'=L1DK01,u(+49/e')LI>@Df01(6'=4O�
?�DfLS01(6*-7!U+D)LIU#p�D)G 01%!,}p_?y,2LS01D)(+4�0I' 0I%!,C*-LS,JDf0I(+'=4 ')/YUcD)LSQ=, Q=,2>�FH5�7�D)U+(#0rp G�p84�0I%!,20I(+*2G- 
'u,-GS,JD)LS*3%!,-LSG�Df0 01%!,niY4!(��=,-LSGI(#0rp@'f/?�.U+D)GIQ)'� %�D/�=,�,2GS01D)B!U+(6GI%!,2Rk*2'=4X03D)*}01GL u(#01%!(64T0I%!,
Q=,2>�(64!R!7!G�01L�pZ/e'=LY?!LI'8*-7!LS(+4!Q GS(+4!Q)U+,}FH*-L�pAG�03D)U�R!(+D)>@')4!R!Gn'f/ %9(+Q=% 5�7�DfU+(60rpZD)4!R U+D)LIQ),
GS7!LS/ D)*2,�D)LS,JD ) V�+  O�%!,n0I,-*3%!49(+5�7!,-G�79GI,-R /e')L GS,-U+,2*20I(+4!Q D)4!R D)GSGI,2GIGI(64!Q�01%9,n5�7�D)U6(60rp�')/
0I%!,.R!(cD)>T'=4!R9G�D)LI,.R!(6GI*27!GIGS,-RZ(64 01%!,.4!,��A0YGI,2*20I(+'=4d 

�r4 Q=,24!,-LID)Uj0I,-LI>TG.� R!(cD)>T'=4!R9GnD)LS,�*-U+D)GIGS(6��,2R D)Gn0rp8?�,���'=Ln0rp8?�,2� �&�  u%!,-LS,�0rpA?�,
�N�;%!D4�),CBy,2,-4 GI7!B CS,2*20I,-R:0I' Q=LI,-Df01,2L GS0ILI,-GSGI,2G@R!79LI(+49Q 01%!,2(+L /e'=LS>kDK01(+')4�01%!D)4_0rpA?�,
�3 �$&'=>T>T'=4!U6p�� 0rp8?y,�� �Y,��A%!(6B!(60.GS7!B!GS01D)4X01(+D)U]?!UcDfGS01(6* R!,2/e')LI>@Df01(6'=4d ��(+D)>@')4!R!GmD)LS,
D)U6GI'v*-UcDfGIGI(#��,-R�D)*-*2'=LIR!(64!QZ0I'Z01%!,T/e'=LI> (64  u%!(+*3%_49(601LS'=Q=,24�Df0I'=>@G�D)LS, ?!LI,2GI,24�0�(+4
0I%!,n*2LSp8GS01D)U U+Df0I0I(+*-,f �r4k0rp8?�,���0I%!,�4!(#01LI')Q=,-4@(+G D)Q=Q=LS,-QXDf0I,-R@(+4X01'�*-U+79GS01,2LIG 'f/tDf01')>@G��
 u%!,2LI,-D)G (+4�0rp8?y,�� 01%!,Y4!(60ILI'=Q),-4k(6G&DfU+>T'=GS0 7!4!(#/e'=LI>TU6p R!(+G�01LS(+B!790I,-RT01%!LS'=7!Q=%!')790 0I%!,
*2LSp8GS01D)U  
 ')Lj*2'=%!,-LS,-4X0]B!LS,->TGIG�01L1Df%!U+7!49Q�L1D)R9(cDf0I'=LIG��K0rp8?�, �rB�R!(+D)>@')4!R!GjD)LI, 01%!, >@'=G�0
GS7!(601D)B!U+,f ]iY4A/e'=LS0I7!4�Df0I,-U6p��80rp8?�,=�rB 4�Df0I7!L1D)U�R!(+D)>@')4!R!G DfLI,,�),-LSpkL1D)LS,�D)49R ?!LI'=B!D)B!U6p
0I%!, >T'=GS0 LI,-U6(cD)B9U+,�GI'=79LI*-, 'f/E�rB_R!(cD)>T'=4!R9G� u(+U6UbBy, G�p84�0I%!,20I(+*2G- � 0 ?!LS,-GI,24X0�GSp84AF
0I%!,20I(+*TR!(cD)>T'=4!R >T'=4!'fFH*-LSp8G�03D)U6G.0rp8?!(6*JD)U6U6p %!D4�),k4!(#01LS'=Q=,-4�*-'=49*-,-4X0IL1Df0I(+'=4!G D)LI')7!4!R
"�h)h�?9?!>v 

�8p84X01%!,}01(6*YR!(+D)>T'=4!R!GbD)LS,Y>@D)R!,�79GI(+49Q�,2(601%9,-L6�fD)?y')L R9,-?�'=GI(#01(+')4BF $�E �9K '=Lb%!(6Q=%
?!LS,-GSGI7!LS,&%!(6Q=%�0I,->T?y,2L1Df0I7!LI,1F BY\@BYO5Kt0I,-*3%!49(+5�7!,-G2 b$�E �:R!(cD)>T'=4!R9G�%!D4�), D)4�,��801,24AF
GS(0�=,�>@')G1D)(6*�Df4!R D)LS, 7!49GI7!(#03D)B!U6,;/e')LY*2'=%!,-LS,-4X0�B9LI,->TGIG�01LID)%!U+794!Q! BY'4 ,��=,2L Bn\@BYO
G�pA4X0I%!,20I(+*-G U+'8'=E �),-LSp@?!LS'=>@(6GI(64!QJ�XD)49R@01%9,��mUcD)GSQ='4 Q=LS'=7!?T%�D/�=,�LS,-*-,24X01U6pTDf*-5�7!(+LS,-R
D s98 8 ��s98 8�GSp84X01%!,}01(+*kR!(cD)>T'=4!R�U+,2GIG 0I%�D)4 "�w : > 0I%!(+*3E  u%!(6*3%_%�D)G D ) "�h=h +
'=LS(+,24�01Df01(6'=4d ��H0.?!LI'8R!7!*2,-G;D �=,-L�p Q='8'AR *2'=%!,-LS,-4X0�B!LI,2>@GSGS01LID)%!U67!4!QCGI?�,-*}01LI79> D)4!R
��FrL1DJpT>T,JD)GS7!LI,2>@,24�0IG�GI%!'4 g(60&%�D)G LS'A*3E�(64!Q�*-79LN�=,� u(6R901%9G&')/tU6,-GIG 01%�D)4 "Jh :dL.�85�7!(60I,
*2U+'=GS,�01'�01%!,.(+R9,JD)U �fD)U67!,�/e'=L�R!(+D)>T'=4!Rd 

z&,2LSp8U+U6(+7!> (6GkDf4!')01%9,-LT>kDf0I,-LS(cD)U 0I%�Df0@>@(6Q=%X0@B�,^7!GI,2R D)G D *-L�pAG�03D)U�L1DfR!(cDf0I'=L- 
z&,2LSp8U+U6(+7!> >T,201D)U)(6G  u(+R!,2U6pn7!GI,2R�(64m(+4!R!79GS01L�pD�lB�,-(+49Q�?!LI,}/e,-LILS,-R./e'=Ld(#01Gd%!(6Q=%mGS0ILI,24!Q)01%8F
0I'fF  ,-(6Q=%X0 L1DK01(+'nD)4!R LS'=B!7!G�014!,2GIG.�8(+4�D)R!R!(#01(+')4�01'n(601G�01LID)4!GI?!D)LI,24!*2p�0I' �YFHL1DJp8G- O�%9(+4
��U6>@G�'f/P%!(6Q=%AFH?!7!LI(#0rp B�,-L�pAU6U+(67!>~D)LS,.LI'=790I(+4!,2U6pk?!LI'8R!7!*2,-Rv/e')L �)Df*-7!7!>  u(64!R!'4 Df?AF
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?!U6(+*-Df01(6'=4!G.�  u%!(+*3% 79GI, GI')>@,v')/m01%!,ZG1D)>T, �fD)*27!7!> R!,-?�'=GI(#01(6'=4 01,2*3%!4!(65879,-G 01%!Df0
 '=7!U6R By,n7!GI,2RC/e')L&01%!,nQ=LI'4 �01% 'f/tGI(+49Q=U+,Y*-LSp8G�03D)U6G- 6�nG D�L1D)R!(+Df01')L >@Df01,2LI(+D)U �XB�,-L�pAU F
U6(+7!> (6G R!(+G�01(64!Q=7!(6GI%!,2R D)GP0I%!, >T,203DfU8 u(#01%�01%9, %!(+Q)%!,-G�0	��,-BXp=, 0I,->T?y,2L1Df0I7!LI, ��D)LI')7!4!R
"J�=h=h%$ &  )O�%!, ��,2B�p),�01,->T?�,-L1DK017!LS, >@,-D)GI79LI,-G 0I%!, 01,2>@?�,-LIDf0179LI,uDf0  u%9(+*3% 01%!, 0I%!,-L F
>@D)U=>T')01(6'=4m')/801%!, Df0I'=>@Gq(64m01%!, UcDf0S01(6*-, LS,JD)*3%!,2Gj0I%!,bU+,��),-U�')/801%!, |-,2LI'fFH?y')(+4X0t>@'f01(+')4
R!79,n01' 0I%!,-(6L *2'=49��49,->T,-4X0u(+4T01%!,�U+Df0I0I(+*2,) � %!(+Q)% ��,-BXp=,Y01,->T?�,-L1DK017!LS,n(+49R!(+*-Df01,2G D
G�01( � *-L�p8GS03DfU UcDK0I01(6*-, �A(64  u%!(+*3% 0I%!,mDf0I'=>TG&%�D/�=,mU6(60S01U+,uU6(+B�,-LS0rp�0I'�>@'4�),mD)4!R GS'�%�D/�=,
U+D)LIQ=,n>@'=>T,-4X0I7!> 8�79*2017!Df01(6'=4!G.� DfG�R9(+*201Df01,2RCB�p 0I%!,.7!4!*2,-LS01D)(+4X0rp ?9LI(+49*-(+?9U+,) 

�g%!(+Q=% ��,-BXp=,Y01,->T?�,-L1DK017!LS,Y(6G (6>@?�'=LS01D)4X0]/e'=L D�B!LS,->TGIGS0IL1D)%9U+7!4!Q�L1D)R9(cDf0I'=L]>kDlF
0I,-LI(+D)UP/e'=Lm0I%!LI,2,@LS,JD)GS'=4!G- 
P(+LSGS0.�t0I%!,T*-LI')GIG;GI,-*}01(6'=4�/e'=Lm*2'=%!,2LI,-4X0 B!LI,2>@GSGS01LID)%!U67!4!Q
/eLS'=>~D R!(6GI*-LS,20I,�*2LSp8GS01D)Uq>@')>@,24�0I7!> �),-*}01'=L �� *-')4�01D)(+49GYD�/ D)*}01'=LE� ������� =��	��
  u%!(+*3%LS, 8�,2*201G�0I%!,n/ D)*}0 01%�DK0�?y')GI(60I(+'=4*8�7!*}017�Df0I(+'=49G�')/�Df01')>@G (64k01%9,mUcDf0S01(+*2,nR!(6>@(64!(+GS%T0I%!,
*2'=%!,-LS,-4X0�, � ,2*20- O�%!(+G./ D)*20I'=L;(+G.4!,JDfL�7!49(60rp /e'=L.01%!,TU+'4 FH'=LIR!,2L.*-LSp8G�03D)U >@')>@,24�01D
?!LS'4�A(6R!,-R 0I%�Df0 0I%!, ��,-BXp=, 0I,->T?y,2L1Df0I7!LI, ���x(+GkGI7>-T*-(6,-4X01U#p�U+D)LIQ=,f ��8,-*-')4!RO�Y0I%!,
��,2B�p),�01,->T?�,-L1DK017!LS,�(6G.�XLS'=7!Q=%!U#p GS?y,-D)E�(+4!Q>�ADm>T,JD)GS7!LI,�'f/y0I%!,uGS03DfB!(+U6(60rp;')/�01%!,u*-L�p8G�F
01D)U GS0ILI7!*}017!LS, D)49R�%!,24!*-,T(60IGm*JD)?!D)*-(#0rp 01'^GI7!L �8(0�=,TGI(6Q=4!(#��*JD)4X0.R!')GI,-G;')/&L1D)R!(+Df01(6'=4d 
O�%!(6LIRO�y01%!, LID)R!(cDK01'=LY>kDf0I,-LS(cD)U  u(+U6UP(64!,��8(601D)B!U#pvB�,�%!,-Df01,2R B�pZ01%!, B�,JD)> �dDf4!RG u(+U+U
4!')LI>@D)U+U#p '=?�,-L1DK01,m(+4 �)Df*-7!7!>  &,2U+U D)By'4�),�01%!,.D)> B!(+,24�0 01,2>@?�,-LIDf017!LS,) 6� %9(+Q=% ��, F
BXp=,Y01,->T?�,-L1DK017!LS,n>T,JD)4!Gb01%!Df0&0I%!,-LS,n(+G D U+D)LIQ=,uLID)4!Q=,Y')/d01,2>@?�,-LIDf0179LI,-G '4�=,-LL u%!(+*3%
0I%!,Y>@Df0I,-LI(+D)U!>@DJp '=?�,-L1DK01,E u(601%9'=790 R!,-Q)L1D)R!,2Rk?�,-L�/e'=LI>@D)4!*2,YDfG&D;*-LSp8G�03D)U L1DfR!(cDf0I'=L- 
O�%!, ��,2B�p),;0I,->T?y,2L1Df0I7!LI,.')/jR!(+D)>@')4!R (+GuD)B�'=790YM)M)h=h%$7&  

\PDfGS0u,��A?�,-LS(+,-49*-,.%�D)G GS%!'4 u4^0I%�Df0�R9(cD)>T'=4!R@>@,2,201GuDfU+U�')/t01%!,�LS,-5�7!(6LI,->T,-4X0IG /e'=L
D.Q='8'ART*-L�pAG�03D)U�L1DfR!(cDf0I'=L- Pz&,-L�p8U+U+(67!>�LS,->@D)(+4!G D.GI,2*-'=4!R *3%9'=(+*2,���01';By,Y(+4;�=,2GS01(6QXDf0I,-R
/e7!L�01%!,2L (64�01%9,k*JDfGI,@0I%�Df0�D � ')LIR�D)B9U+,�GI'=79LI*-,2G ')/�U+D)LIQ=, F D)LS,JDCR!(cDf>@'=49R�*2LSp8GS01D)U+G Df0
GS'=>@,m?�'=(64�0�DfLI,m4!'TU+'=49Q=,-LuD/�fD)(+U+D)B!U6,) 
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�r4^01%!,;*JD)U6*-7!U+Df01(6'=4C')/ 0I%!,�*2'=%!,2LI,-4X0nB!LI,2>@GSGS01LID)%!U67!4!QkGS?y,2*20ILI7!> (60�(6GY4!,2*-,2GIG1DfLSp^01'
01D)E), (64X01'_D)*2*-'=794�0k01%!,Z/ Df*20k0I%�Df0k,��=,24g0I%!, �),-L�p�B�,-GS0 *-LSp8G�03D)U6G %�D/�=, GS'=>@,vR!(+G F
U6'A*-Df01(6'=4!G�D)4!R_')0I%!,-L R!,}/e,-*}01G- z&,-GS(+R!,2G U+'8*JD)U6U6p R!(6GILS7!?901(64!QZ0I%!, LI,2Q=7!U+D)LI(#0rp ')/�0I%!,
*2LSp8GS01D)U �90I%!,-GS,�R9,2/e,-*}01G�(+>T?y')GI,�G�01LI,2GIGS,-G1 u%9(+*3%^?!LI'8R!7!*2,;GS>kDfU+UdLS(+?!?!U6,-G (64 01%!,.*-L�p8G�F
01D)U�?!UcD)49,-G- !�H/!01%9,-GI, LI(6?!?!U+,2G  ,-LS,�D)>T?!U+(#��,-R �l0I%!, GI7!L�/ D)*-, 'f/�DY*2LSp8GS01D)U  '=7!U6R�D)?9?y,-D)L
U6(+E),uD.>T'=G1D)(6*�')/d?9UcD)4�DfL LS,-Q=(6'=4!G  u(#01%@D)?!?!LS'4�A(6>kDf0I,-U#p�?�D)LID)U+U6,-U!GS7!LS/ Df*-,-G2 ]O�%!,nGS*JD)U6,
')/&R!,��8(+Df01(6'=4!Gm/eLI'=>	?!UcD)4!D)LI(#0rp D)*2LI'=GSG�01%9,T/ D)*2,�')/�D^GI(+49Q=U+, *2LSp8GS01D)U (6Gm01,-LS>@,2R 0I%!,
8 ( 1 �HB %�1 / * $ ���.')/j0I%!,;*-LSp8G�03D)U  &O�%!,;>@')G1D)(6*mGI?!LS,JD)Rv*-'=4X01LS(+B!7A01,-G�(+4C01%9,;GID)>T,9 &DJp
D)G&,-U+,2*20ILI'=4 B�,JD)> R!(��=,-LSQ=,-49*-,m01' 0I%!,mB!U67!LILS(+4!Q�')/t01%!,�,��9D)*20u,24!,-LSQ)pXF D)4!Q)U+,�LS,-UcDK01(+')4
/e'=L�*2'=%!,2LI,-4X0Y?!%!')0I'=4!G2 

z&,2GI(+R9,-G R!(6GIU6'A*-Df01(6'=4!G.�X0I%!,-LS,mD)LI,Y')01%9,-L&E�(64!R!G ')/d*-LSp8G�03D)UyR!,2/e,2*201G2 bO�%!,m?!LI,2GI,24!*-,
')/ /e'=LS,-(+Q)4�DK01'=>T(+*�GI?�,-*-(6,-G;R!7!LS(+4!Q 01%9,T*2LSp8GS01D)UbQ=LI'4 �0I%�?!LS'A*2,-GSG�*-D)4�LS,-GS7!U60.(64 0I%!,
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GS7!B!GS0I(60I7901(6'=4 ')/y(+>T?!7!LI(#01(6,-GjDf0bGI'=>T,�UcDK0I01(6*-, GI(60I,-G��X'=L 01%!, /e')LI>@Df01(6'=4�')/7�=')(+R!G  u%!,2LI,
(6>@?!79LI(60I(+,2Gy01,24!Rm01'u*-')U+U+,2*20q(64.*-U+79GS01,2LIGt')/AGI,��=,-LID)U8Df01')>@G2 �r4m0I%!,bQ=LI'4 �01%;')/8R!(+D)>@')4!R
*2LSp8GS01D)U+G.7!4!R9,-L;*-'=4!R9(601(6'=4!Gm')/&%!(+Q)% ?9LI,-GSGI7!LS, D)49R 0I,->T?y,2L1Df0I7!LI, ��0I%!,�Q=LI'4 �01%�L1Df0I,
(6G�Q=LS,JDf0IU6p ,24!%�D)49*-,-R BXp 01%!,@?!LI,2GI,24!*-, 'f/uDvGS>kD)U6U D)>@')7!4X0�'f/�4!(60ILI'=Q),-4d CO�%�7!G�(#0
(6Gn4!'=LS>kDfUj01%!Df0�GS>kD)U6UPDf>@'=794�0IG�')/ 4!(#01LI')Q=,-4 (6>@?97!LI(#01(+,2GYGS%!'=7!U6R ,��A(+G�0m,��),-4 (+4Z0I%!,
B�,-G�0 4�Df0I7!L1DfU�G�01'=49,-G.�9D)GL ,-U6U�D)G&(64T0I%!,nG�pA4X0I%!,20I(+*-G&*-LI,-Df01,2R BXp�01%!, Bn\@BYO ?!LS'A*2,-GSG- 

O�%!,�(6R!,JDfUj*2'=4!R!(#01(+')4!G�/e')LYQ=LS'4 �01% ')/bD@?y,2LS/e,-*}0mGSp84X01%9,201(6*�*-L�p8GS03DfUPLI,25�7!(+LS,�?!LI, F
,��9(6GS0I(+4!Q@>@'=49'fFr*2LSp8GS01D)U+U6(+4!,mR!(+D)>T'=4!R  u(601%Z*-U+,-D)4Z?9UcD)4�DfL�/ D)*2,20IGn*-U6,JD/�=,2R D)U+')4!QT0I%!,
>@DDCS'=L�*2LSp8GS01D)U]?!U+D)4!,-G��t7!?y')4  u%9(+*3% 4!,� �UcDJp=,2LIGm')/ *JD)LSBy')4�DfLI, R!,2?y'=GS(60I,-R (+4 GI79*}F
*2,-GIGS(+'=4  �H/Y*-'=49R!(60I(+'=4!G�DfLI,CLI(6Q=%X0/�b01%!,CLI,2Q=(+G�01L�p_')/�01%!,^Df0I'=>@G2 u(#01% 01%!,C'=LS(+Q=(64�D)U
*2LSp8GS01D)U (+Gn?!LI,2GI,-L �=,2R '4�=,2L;>T(+U6U+(6'=4!Gu')/ R!,-?�'=GS(601,2R UcDJp=,2LIG���G�03D)L�01(64!Qk/eLI')>�01%9, '=LI(6Q=(#F
4�DfU�GS,-,2Rd E�r4 ?!LI(64!*-(6?!U+, �!01%!,�,��A?�D)49GI(+')4Z')/ 0I%!,;LI,-Q)7!UcD)L�UcDK0I01(6*-,mGS%!'=7!U6RZ*-')4�0I(+4�7!,;01'
>@Df01*3%_79?_?y,2LS/e,-*}01U#p�Df0 01%!, B�'=7!49R�D)LI(6,-G�B�,20  ,-,24 0I%!, R!( � ,2LI,-4X0 Q)LI'4 �01%_GS7!LS/ D)*2,-G
0I%�Df0b'=LS(+Q=(64�Df01,2R '=4�01%!,�/ D)*2,201G ')/�01%!,uGS,-,-R �9B!790 (64T?9L1D)*}01(+*2,�01%!,uGS0IL1D)(64!G /eLI')>�GI>@D)U+U
(6>@?�,-L�/e,-*20I(+'=49G 0I%�Df0�'8*-*27!L R!7!LS(+4!Q�01%!,�Q)LI'4 �01% ?!LS'A*2,-GSG 01,-49R 01'�D)*2*-7!>�79UcDf0I,Y01%9,-LI, �
/e'=LS>@(64!Q.LI,2*-'=Q=49(+|JDfB!U+,u?�Df0S01,2LI4!G ')/q*2'=4!*-,24X01L1DK01,-RkR!,2/e,2*201G&E849'� u4 D)G���* (��6' � ��(�� > ���
��* B $ 1} �H/m01%!, G�01LS,-GIGS,-GCQ=LS'� 0I'A'�UcD)LSQ=,C01%!,24 4!,� GS0IL1D)(64 LS,-Q=(6'=4!Gk>@DJp R!,��),-U+')?O�
U6,JD)R!(64!Q�01'TD >T'=LI,m?!LS'=4!'=794!*-,2RZ>T'=G1D)(6*�?�Df0S01,2LI4^(+4 01%!,.GS7!B!GI,25�7!,-4X0�U+DJp=,-LSG- 

iY4A/e'=LS0I7!4�Df0I,-U6p�01%!,uQ=LS'4 �01%�?!LI'8*-,2GIG %�D)G]?!LS'4�=,-R@R!(0-T*27!U60 0I'.*-'=4X01LS'=U�(+4�DmLS,-?!LS'fF
R!79*-(+B9U+,�/ D)GI%9(+'=4d !�nG D;LS,-GS7!U60.�8')790&'f/dGI,��=,2L1D)U�R!'=|2,-4kG�01'=49,-G ,��9D)>T(+4!,2RO��'=4!U6p�'=4!,�'=L
0  ' >kDJp@By,n')/�GI7>-T*-(6,-4X0u5�7�D)U6(60rp�/e'=L 7!GS,.D)G�D *2'=%!,2LI,-4X0�B!LS,->TGIGS0IL1D)%9U+7!4!Q L1D)R!(+Df01')L
/e'=L :=<?>�> @^ XO�%9,YGS,-U+,2*20I(+'=4T?!LI'8*-,2GIG R!,-GS*-LS(+B�,-RkB�,-U6'4  &D)Gb/e'=LI>T,-LSU6p�R9,��=,2U+'=?�,-R@BXp
0I%!,��mUcDfGIQ='4 Q)LI'=7!?^01'@GI7!?!?9U6pC*-L�p8GS03DfU+GY/e')Lu0I%!, *2'=%!,2LI,-4X0nB!LI,2>@GSGS01LID)%!U67!4!QkGS'=7!LS*-,
Df0��ZD)(64!|�� �m,-LI>@D)4XpvD)4!RvGI7!B!GS,-5�7!,24�0IU6p /e')L�0I%!, BYD)U+Utz GS'=7!LS*-, Df0 �), � ,-LSGI'=4 FtD)B  
O�%!,CLS,-5�7!(+LS,->T,-4X01G /e'=L*:=<?>�> @ D)LI, �),-LSp GS(+>T(+U+D)L;0I' 01%!'=GS,C')/m�vD)(+4!|CDf4!R BYD)U+U
z,� ,��9*2,-?90Y01%�DK0Y0I%!,�,2U+,2*201LS'=4ZB�,JDf> *-7!LSLI,-4X01 u(+U+U By,;%!(+Q)%!,-L�BXp^D)By')790�Df4v'=LSR!,-L�')/
>@D)Q=4!(#017!R9,mD)4!RC01%!,.*2LSp8GS01D)U+G# u(+U6U B�,.*-790�>�7!*3%C01%9(+4!4!,2L- 

O�%!,�R9(cD)>T'=4!Rv(+4!Q='f01GY/eLS'=> 01%!, GSp84X01%!,}01(+* ?9LI'8*-,-GSGmD)LS,�GIU6(+*-,2RZ(64�0I' GI,2*20I(+'=4!G�Df0
0I%!,YU+D)B�'=L1Df0I'=LSpM u%!,2LI,Y0I%!,2pTDfLI,�?!LI'8R!7!*2,-Rd 
�LI')>�01%!,2GI, �80I%!(+43 DK/e,-LIG ')/qDfBy'=7A0u"�h=h
: ��0I%!(+*3E�4!,2GIG.D)LS,�*-U6,JD/�=,2R D)U+')4!Q@0I%!, F�"��Nh>�Wh;K�D+�A(+G�Df4!R ?!LI'4�8(+R9,-R 01'@01%!, �mUcDfGIQ='4 
Q=LS'=7!? /e')L]D)GIGS,-GSGI>T,-4X0J ]O�%!,�GID)>T?!U+,2G D)LS,&��LIG�0],��9D)>T(+49,-R 7!4!R9,-L]D�>T(+*2LI'=GS*-'=?�,L u(#01%
?�'=UcDfLI(+|2,-RvU+(+Q)%�0- m�ZDf4�pZ')/]01%9,�GS0ILI,-GSGI,2G;(64Z01%9,�*-L�pAG�03D)UjUcDf0S01(6*-,;*JD)4 B�,�LI,��=,-D)U+,2R (+4
0I%!(+G  DJp��!?�D)L�01(+*27!UcDfLIU6p 01%!'=GS,, u%!(6*3% ,��A%!(6B!(60 ?!UcDfGS01(6*YR9,2/e'=LS>kDf0I(+'=4  �H/q01%9,nR!(+D)>@')4!R
D)?9?y,-D)LIG�*-U+,-D)L�D)4!R�/e,-Df0179LI,-U6,-GSG 7!4!R9,-L�?�'=UcDfLI(+|2,-R U+(6Q=%X0m01%!,24�(60�(+G;,��9D)>T(+4!,2R  u(#01%
��FrL1DJp8G- bO  'T0rp8?�,-G�')/��YFrLIDJp >@,-D)GI79LI,->T,-4X0IGYDfLI,.?y,2LS/e'=LS>@,2Rd 
(  ~O�'=?�'=Q=LID)?!%!G

�:01'=?�'=Q=LID)?!% (+G D�LI,JDfU#FrGS?�D)*2,�(+>@D)Q=, ')/yD.R9(cD)>T'=4!R /e')LI>T,-R�/eLI')> ��FrL1DJp8G 01%!Df0
z L1D)Q=QKFrGI*-Df0I0I,-L /eLS'=> D ?�D)L�01(+*27!UcDfL GI,}0n')/j?!U+D)4!,-Gu(64C0I%!,.*-L�pAG�03D)UP� D)GuGI%!'4 u4v(+4

j(+Q! ��! #"�h=DA Yi�GI(64!Qk01%9, %!(6Q=%!U6pXFH?�D)L1DfU+U+,2U �YFHL1DJp^By,-D)> /eLI'=>~0I%!,��8p84!*3%9LI')0ILI'=4
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X−rays

crystal mount

photographic plate

X−rays

crystal monochromator

diamond crystal

goniometer 1

detector

(a) (b) goniometer 2

goniometer


P(6Q=7!LS, �! 6"Jh>�^a �A?�,-LS(+>T,-4X03D)UuGS,20179?:/e'=LTD)GSGI,-GSGI>T,-4X0 'f/�R!(+D)>@')4!R *-LSp8G�03D)U6G@DK0T0I%!,
�8p84!*3%9LI')0ILI'=4 Fq(6Q=%X0��8'=7!LI*2, B�,JD)> U6(+4!, ��*-'=4A��Q=7!LS,-Rv/e')L�0I'=?y')Q=L1D)?9%v>T,JD)GS7!LI,2>@,24X01G
F D;K���Df4!RvLS'A*3E�(64!Q�*-7!L �=,-G F B K} 

Fq(6Q=%X0��A'=79LI*-,GF ��'Y�JK D)49R_GI,20S01(64!QZ01%9, R!,20I,-*}01'=L�Df0�0  u(+*2,k01%!,Cz L1D)Q=Q D)4!Q=U6,
/e')LnDTE849'� u4ZGI,20n')/]?!U+D)4!,2GY/e'=L�R!(cDf>@'=49RO���YFHL1DJp8Gn')/ 0I%!,�Df?!?!LI')?!LI(+Df01,= &D4�),}F
U6,-4!Qf01% 01' GIDf01(6GS/ pv01%!,�z&LID)Q=Q *2'=4!R!(#01(6'=4 D)LI, GI*JDK0I01,2LI,2R Df0mDC?9LI,-*2(+GS,�D)4!Q=U6, �
(64X01'�01%9,;R9,201,2*20I'=L- O�%!, �YFHL1DJp (+>@D)Q=,Y/e'=LI>T,-R '=4C01%9,;?9UcD)4!,m'f/j0I%!,.R!,20I,-*20I'=L
(6G�D@GI(6>@?9U+,mLI,-D)U#FHGI?�Df*-,.?!LI'DCS,-*20I(+'=4v')/P0I%!, *2LSp8GS01D)U � *-D)U+U6,-R^D / * (��/$&%�'EB ( >G')( / (��
��* � / �8 !�H/ 01%9,5�),-LS0I(+*-D)U�GIU6(601GbR!,}��4!(64!Q;0I%!, �YFHL1DJp�By,-D)>xD)LS,Y4!D)LILS'� ,-RT/e'=LI>T(+49Q
0I%!,.(+4!*2(+R!,24X0YB�,JDf> (+4X01'TD 01%!(64vLS(+B!B�'=4^D�/e,� A: �  u(+R!, � 0I%!,-4^01%!,;(+>@D)Q=,�Df0
0I%!,�R!,}01,-*}01'=LbLS,��=,-D)U+GbDmGSU+(+*2,&01%9'=7!Q=% 01%9,�*-LSp8G�03D)UP�X*JD)U6U+,-R�D 14$&%�'EB ( > ' ( / ( ��* � / �8 
\]LS' CS,-*}01(+')4 01'=?�'=Q=LID)?!%!G�LI,��=,-D)U!D)4Xp�UcD)LSQ=,}FHGI*-D)U+, (+>T?y,2LS/e,2*201(6'=4!Gt(+4;01%!,&*-LSp8G�03D)U  
�8,-*20I(+'=4 0I'=?�'=Q=L1Df?!%!Gn*-D)4 By, 7!GI,2R 0I' ,��9D)>T(+4!,�01%!,�R9,-?90I% ?9LI')��U6,�')/ (+>T?�,-L�F
/e,2*20I(+'=4!G2 O�'=?y')Q=L1D)?9%!G GID)>T?!U+,�01%9,1 u%!'=U6,5�)'=U+79>@,u')/d0I%!,�*-LSp8G�03D)U  @BY,-49*-,��ABXp
>T,JDfGI7!LS(+4!Q.?!LS' CS,-*}01(+')4kD)49RkGI,2*20I(+'=4�01'=?�'=Q=LID)?!%!G��8D <KFHR!(+>T,-4!GS(+'=4!D)U9?!(6*20I7!LI,u')/
0I%!,�R!(cD)>T'=4!RT*JDf4kB�,n'=B901D)(+49,-Rd �H0 (+G D)U6GI';?y'=GSGI(6B!U+,�01'�R!( � ,-LS,-4X01(+Df01,�B�,20  ,-,-4
GS*-LS,� D)4!Rv,-R!Q), R!(6GIU+'8*JDK01(+')4!G- O�%!,�0I'=?y')Q=L1D)?9%Z(+>@D)Q=,mLS,��),JD)U6GnR!(6GIU+'8*JDK01(+')4!G.�
Q)LI'4 �01%CB�'=7!4!R�DfLI(+,2G�D)4!R^D)4Xp@/e,JDf0I7!LI,� u%!(6*3%vGS7!?!?!LS,-GSGI,-GY'=L ,24!%�D)4!*2,-G�z&LID)Q=Q
GS*JDf0S01,2LI(+49QZDf0;01%9,@GS,-U+,2*20I,-R_D)49Q=U+,f �r4 ?9LI(+49*-(+?9U+,��q0I'=?y')Q=L1D)?9%!G;01D)E),24_Df0;R!(#/cF
/e,2LI,24�0 D)4!Q)U+,-G.?!LS'4�A(6R!,�(+4!R9,-?�,-4!R!,24X0��8(+,� uG ')/ 01%9,@*2LSp8GS01D)UbGS01LS7!*20I7!LI,f �r4 (+4
?9L1D)*}01(+*2,�� %!'4 &,��=,2L.�&0I%!,C(+>T?y,2LS/e,-*}01(6'=4!G 0I%�Df0TD)LS,^LS,��),JD)U6,-R  u(601% '=49,^GS,20T')/
?9UcD)4!,2GuD)?!?�,JD)L�(64^D�GS(+>T(+U+D)L / DfGI%!(6'=4  u%!,-4 �8(+,� ,-RC/eLI')>{')0I%!,-Lu'=LS(+,-4X01Df01(6'=4!G- 

(6(  'u'8*3E8(64!Q�*-7!L �=,2G
� LS'A*3E�(+49QT*27!LN�), (6GuDT?!U6')0u')/Pz&L1DfQ=QfFrGS*JDf0S01,2LI(+49QT(64X01,-49GI(60rp@",1uD)4!Q)U+,mB�,20  ,-,-4
0I%!, (+4!*2(+R!,24�0 ��FrL1DJp.B�,JD)> D)4!R�0I%!, 4!'=LI>@D)U=0I'�0I%!, *2LSp8GS01D)U8?!UcD)49,-G- � R!(cD)Q)L1D)>
'f/&01%9,TGS,20I7!?�(+G.GS%!'4 u4�(+4 
P(6Q! d�! #"�h)Bd 
P(+LSGS0m0I%!,@B9LI'XD)R8FrB�D)49R ��FrL1DJp B�,JDf>
/eLS'=>�01%9, ��'Y��(+G;>T'=4!'8*3%!LI'=>@Df0I,-R BXp GI*-Df0I0I,-LS(+4!Q DK0�DZE�4!'4 u4��>�A,2R D)4!Q=U6,
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/eLS'=>~D LS,2/e,-LS,-4!*2,.*-LSp8G�03D)UP��(+4 01%9(+G�*JDfGI,.GI(6U+(+*2'=4d O�%9(+G�B�,JD)>~(6G&01%9,-4^R!(+LS,-*20I,-R
DK0 01%!,uR!(+D)>T'=4!R�*2LSp8GS01D)U�7!4!R!,2LbGS0179R9pD�X/eLI')>  u%!(6*3%@(#0]GI*-Df0I0I,-LIG DmGI,2*-'=49RT0I(+>T,
Df4!R�(6G.R!,20I,-*20I,-Rd O�%9,kGI*-Df0I0I,-LS(+4!Q^(+G;D)?!?9LI,-*2(cD)B9U+,�'=4!U#p@ u%!,-4 01%!,TR!(+D)>@')4!R
(6G�Df0 CS7!GS0 0I%!, LI(6Q=%X0 D)49Q=U+,  u(#01%�LS,-GS?y,2*20�01' 0I%!, (+49*-(+R9,-4X0 B�,JD)>�GI7!*3% 01%!Df0
0I%!, z L1D)Q=QZ*-'=4!R9(601(6'=4 (+G GIDf01(6GS��,2R Df0�By')0I%�*-L�p8GS03DfU+G- ZO�%!, �fD)LI(+Df01(6'=4 (+4�0I%!,
GS*JDf0S01,2LI(+49Q@(64�0I,-4!GS(60rp  u(#01%vD)4!Q=U6,.D)G�01%!,;R!(+D)>@')4!R  DK/e,-L�(+GuLI')01Df01,2R^0I%!LI')7!Q=%
0I%!, LS,-GI')4�D)4!*2, (+G�*-D)U+U6,-R�0I%!,G* (4%�� B > � % � *�"�$;/e'=L 0I%�Df0�R9(cD)>T'=4!Rd B�~?y,2LS/e,2*20
*2LSp8GS01D)Ut,��A%!(6B!(60IGYD�LI'8*3E�(+4!QT*-79LN�=,;*-')4!GI(6GS01(64!QT')/]D�GI(64!Q=U+,m?�,JDfE  u%!'=GS,� u(+RA01%
(6G�*JDfU+U+,2R 01%9, > ��' �8* ������B ��' �ZD)49R R9,-?�,-4!R!G�'=4�0I%!, >@Df01,2LI(cDfU  O�%!,C4�Df0I7!L1DfU
 u(6R901%�/e'=L�R9(cD)>T'=4!R�(+G�DfBy'=7A0�s :��8 B�r49GS01,-D)R_')/�DZGS(+4!Q)U+,T?y,-D)E7� /e'=L�D)*}017�DfU
*2LSp8GS01D)U+G '=4!,�0rpA?9(+*JDfU+U6p�GI,-,2G�D�4�7!> By,2L&')/q?�,JDfE8G&GI?!LS,JD)R ')790 '4�=,2L�D�LS,-Q=(6'=4T(+4
Df4!Q=U+,&'��),-LbE�4!'4 u4kDfG 01%!,�LS'A*3E�(+49Q;*27!LN�),# u(+R90I%d �'u'A*3E�(+49Qm*-7!L �=,-G  u(+RA01%!G��=/e'=L
DTGI,2U+,-*}01,2R GI,20n')/]*2LSp8GS01D)UP?!U+D)4!,2G.��>@,-D)GI7!LS, 5�7�D)4X0I(603DK01(0�),-U#pC%!'4 D)4XpvR9,2/e,-*}01G
')L@R!(6GIU6'A*-Df01(6'=4!G�R!(+G�01'=L�0@0I%!,Z*2LSp8GS01D)UnU+Df0I0I(+*2,) gz p:D)R CS7!G�01(64!Q�0I%!, GIU6(60IGT(#0k(6G
?�'=GSGI(+B9U+,k0I' ,��9D)>@(64!, 01%9,^LS'A*3E�(64!Q *-7!L �=,^')/�D LS,-Q=(6'=4 ')/Y0I%!,C*-L�pAG�03D)U�')L�01'
,��9D)>@(64!,u01%!,Y,-4X01(6LI,n*2LSp8GS01D)UdDK0 '=4!*2,) bi�GI(+49Q LI'8*3E�(+4!Q *-7!L �=,-G�(#0&(6G ?�'=GSGI(+B9U+,u01'
>T,JDfGI7!LS,m%!'4 *-U6'=GI,�0I'�(+R!,-D)U (6G 01%!,.UcDK0I01(6*-,YGS01LS7!*20I7!LI,;')/t01%9,;R9(cD)>T'=4!R B�,-(64!Q
(64;�=,-G�01(6QXDf01,2Rd 


P(6Q=G- �9 6"="}Fr�! #"lMZGI%9'� ~GI'=>T,C')/n0I%!,CLI,-GS7!U60IG 01%�Df03 ,-LS,v'=BA03D)(64!,-R:Df0 01%9, ��'Y�
U+D)By')L1Df0I'=LSpk(+4 �mD)LI,2GIB!7!L�pD� ab49Q=UcD)49Rv(64��=D)4�7�D)L�pD� M)h=hXM8 � 0Y0I%!, U6,2/ 0�')/j01%!,;��Q=7!LS,-G
(6G GI%!'4 u4 D ?!LI'DCS,-*20I(+'=4 01')?y'=Q)L1D)?!%_01D)E),24 7!GS(+4!Q 01%!, F h>�W�>�Nh;K�?!U+D)4!,2G.� 0I%!,CGI,2*-'=4!R
%�DfLI>T'=4!(+*�')/q0I%!,�F h>�NM �Wh;K ?9UcD)4!,2G&7!GS,-R /e'=L *2'=%!,2LI,-4X0uB!LS,->TGIG�01L1Df%!U+7!49Q! � 0 0I%!,mLI(6Q=%X0
(6G�GI%!'4 u4v0I%!,;*-'=LSLI,-GS?y')4!R!(+49QTLS'A*3E�(64!Q@*27!LN�),;01D)E),24Z(64^*2'=>�B!(64�Df0I(+'=4  u(#01%^DTGS(+U6(+*-')4
*2LSp8GS01D)U.GI,20C0I':LS, 8�,2*20^/eLI'=> 0I%!, F <>�W<>�W<;Kk?!U+D)4!,-G^Df0vD  &D4�),-U6,-4!Q)0I% ')/@"���� �O�%!,
0  ' R!(+D)>@')4!R  Df/e,2LIGY%�D)RZB�,-,24 *-7A0n/eLI')>{01%!,�G1D)>T,;'=LI(6Q=(+4�DfU 0rp8?y,��rBZGS0I'=4!, �  u(#01%

P(6Q! d�! #"="T*-'=>T(+49QC/eLS'=>�01%9,@,24!R *2U+'=GS,T0I'v01%9,@GS,-,-R �]D)4!R 
P(+Q9 q�! 6"�MC*2'=>@(64!Q /eLI'=>
4!,-D)L 0I%!,n>T(+R9R!U+,�')/d0I%!,�(+49Q=')0J jO�%!,n0I'=?y')Q=L1D)?9%!G D)LS,n4!,2QXDf0I(0�=,2G.�A>@,-D)4!(+49Q�01%!Df0 0I%!,
(6>kD)Q),�(+G�R�DfLIE (64 LI,-Q)(+'=4!G# u%!,2LI,m01%9, ��FrLID�p (+4X01,24!GI(#0rp  DfG�U+D)LIQ),-GS0- 

O�%!, ��LSGS0]0I%!(+4!Q�0I'm4!')0I(+*-, /eLI'=> 01%!, 01'=?�'=Q=LID)?!%!G (6GP01%!Df0]B�')01%� &Df/e,-LSGbD)LI, >T'=4!'KF
*2LSp8GS01D)U+U6(+4!, � 01%!,2LI,�D)LS,�4!' LS,-Q=(6'=4!G, u%!,2LI, �YFHL1DJp8GmR!' 4!')0�GI*JDK0I01,2L- a6�),-4 GI'>�d01%!,2LI,
D)LS,k(6>@?�'=LS01D)4X0.R!( � ,-LS,-4!*2,-G�B�,20  ,-,24_01%!,T0  &' GID)>@?9U+,-G2 CO�%!, Q=LS'� �0I%�B�'=7!4!R�DfLI(+,2G
F 01%!,�?9(+*20I7!LI, FH/eLID)>@,;?�Df0S01,2LI47K5 u%9(+*3% D)LS, �8(+GI(6B!U+,�(+4G
j(+Q! �! #"="�GS?!LI,-D)R '=790mDf4!R By, F
*2'=>@,CU6,-GIG�?!LS'=4!'=794!*-,2R (+4 GSU+(+*2,vM@ u%9(+*3%  &D)G�03D)Ef,-4 /e7!LS0I%!,-L /eLI')> 01%!,CGS,-,-R  �H0
(6G�(+4X01,2LI,2GS01(64!Q 01%�DK0 01%!, G�01L1Df(+4 ?�Df0S01,-LS4 D)?!?�,JD)LSG >@'=G�01U#p�D)G�R�DfLIE LS,-Q=(6'=4!G LIDf01%!,2L
0I%�D)4 U+(+Q)%�0.�O u%!(+*3%�(+4!R9(+*JDK01,-G.G�01LI')4!Q=,-L;GI*-Df0I0I,-LS(+4!Q^(+4 01%9,@R!,}/e,-*}01G�0I%�D)4 (+4 01%!,T'=L F
R!,2LI,2R:LS,-Q=(6'=4!G.�]0I%!, '=?!?�'=GI(#01, /eLS'=>  u%�DK0�'=4!, >T(+Q=%X0 4�Df(0�=,2U6p ,��A?y,2*20- �H0�GI%!'=79U+R
B�,�LI,2*JD)U6U+,2Rv01%!Df0mB�')01% *2LSp8GS01D)U+G�D)?!?�,JD)LS,-R *-U6,JD)LnD)4!R /e,-Df017!LS,-U6,-GIGn7!4!R!,2L�?y')UcD)LS(+|-,2R
U6(+Q=%X0;Df0M�8(+GI(6B!U+,� &D/�=,-U6,-4!Qf01%!G2 vO�%!,@LI,25879(+LI,2>@,24X0 /e'=L�D^R9(cD)>T'=4!R L1D)R9(cDf0I'=L.7!GI,}/e7!U
/e'=L :=<?>�> @�(6Gb0I%�Df0]0I%!,uLI'8*3E8(64!Q.*-7!L �=,E u(+R90I%�By,u')/�01%!,uGID)>@,�')LIR!,2L 'f/ >@D)Q=4!(#017!R9,
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P(6Q=7!LS,v�! #"="D� a �A?�,-LI(6>@,24X03D)U�R�Df01D�*-')U+U+,2*20I,-R�7!GS(+4!Q %!(+Q=%9U6pXFr?�DfL1D)U6U+,-U �YFHL1DJp8Gk/eLI'=>
0I%!,���'n� U+(6Q=%X0�GI')7!LI*2,;/e'=L�G�01'=49,T"-�XwXM � GSU+(+*2,.<BFe*-U6'=GI,m01' 0I%!,.GI,-,2R7K} � 0u01%!,.01')?^(6G
GS%!'4 u4 D ?!LI'DCS,-*20I(+'=4C01')?y'=Q)L1D)?!%C')/�01%9,9 &Df/e,2Lu01D)E),24Z7!GS(+4!Q 0I%!,.B!LI'XDfRAFrB�Df4!R ��FrLID�p
B�,JD)>�D)49R�DZ\�'=UcDfLI'=(6R ��U6> ?!UcDf*-,-R�Df0�0I%!, Df4!Q=U+,�/e'=L.LI, 8�,-*}01(6'=4 /eLI')>�01%!,@F h>�o�J�Wh;K
?!U+D)4!,2G- PO�%9, (+>@D)Q=,b(+GjDn>@D)Q=4!(#��,-R;BXp�D�/ D)*20I'=Lj'f/�sA PO�%9, Q=L1Df?!% GS%!'4 uG 01%!, LI'8*3E8(64!Q
*27!LN�),@/e'=Lm01%9,@GID)>@,�GS,20�'f/ ?!U+D)4!,-G���01D)E),24�7!GS(+4!QvD 
YD���*2'=7!4X01,2L D)49R " �� ��FrL1DJp8G
>T'=4!'8*3%!LI')>kDf0I,-R BXp^D GI(6U+(+*2'=4 *-L�p8GS03DfU  
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P(6Q=7!LS,&�! #"lM ��a �A?y,2LI(+>T,-4X01D)U9R�DK03D�*-')U+U+,2*20I,-R 7!GS(+4!Q�%9(+Q=%!U#pXFr?�D)LID)U+U6,-U ��FrL1DJp8G /eLI')> 0I%!,
��'Y�@U6(+Q=%X0 GI'=7!LS*-,n/e')L G�01'=4!, "J�XwXM � GIU6(+*-,nM F /e7!LS0I%!,-L&/eLS'=>�01%9,�GI,2,-R7K  � 0&01%!,�01'=? (6G
GS%!'4 u4 D ?!LI'DCS,-*20I(+'=4C01')?y'=Q)L1D)?!%C')/�01%9,9 &Df/e,2Lu01D)E),24Z7!GS(+4!Q 0I%!,.B!LI'XDfRAFrB�Df4!R ��FrLID�p
B�,JD)>�D)49R�DZ\�'=UcDfLI'=(6R ��U6> ?!UcDf*-,-R�Df0�0I%!, Df4!Q=U+,�/e'=L.LI, 8�,-*}01(6'=4 /eLI')>�01%!,@F h>�o�J�Wh;K
?!U+D)4!,2G- O�%!, (+>@D)Q=,T(+G�>kDfQ=4!(6�!,-R�BXp_DZ/ Df*201')L ')/nsA O�%!, Q)L1D)?!%_GS%!'4 uG 01%!,k0I%!,
LS'A*3E�(+49Q *-7!L �=, /e'=Ln0I%!, G1D)>T,�GS,20.')/ ?!U+D)4!,-G��d03D)Ef,-4 7!GS(+4!Q^D 
nD ��*2'=7!4X01,2L;D)4!R_" ��
��FrL1DJp8Gu>@')4!'A*3%9LI'=>@Df01,2R BXp^D�GS(+U6(+*-')4 *-LSp8G�03D)U  
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D)G 0I%!,�R!(��=,-LSQ=,-49*-,�')/�01%!,�,2U+,2*201LS'=4 B�,JD)>�Df0 01%9,�L1D)R!(+Df01')L.�  u%9(+*3%� u%!,-4�/e'=U6R!,-R2 u(#01%
>�79U601(6?!U+, FrGS*JDf0S01,-LS(+4!QC(6G�D)B�'=790 M=s :��^L- o>v oG- ZO�%!, *-')4!*-U67!GI(6'=4�(+G;01%�DK0�GIU6(+*2, Mv(6G�D
Q='8'8R *JD)49R!(+R�DK01,n/e'=L&7!GI,mBXp :=<?>9> @ �9D)4!R 01%�DK0�GIU6(+*-,n< (+G&49')0J @BYD4�8(64!Q *-'=4A��LI>T,-R
0I%!,.587!D)U+(#0rp ')/jGIU+(6*-,�M ��(#0uGI%!'=79U+R^4!'4 By,.?�'=GIGS(+B!U6,�/e'=L�01%!,;>@D)4�79/ D)*20I7!LI,2L�01'�*-790nD
R!')|-,-4C'=L&>@'=LS,, &Df/e,-LSG�'f/jGS(+>T(+U+D)Lb587!D)U+(#0rp@/eLS'=> 0I%�Df0�LS,-Q=(6'=4 ')/t01%!,m')LI(+Q)(+4�D)U G�01'=4!,f 
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O�%!, LID)4!Q=, 'f/Y?�,-LS>@(6GIGS(+B!U6,@01%9(+*3E�4!,-GSGI,2GT/e'=L�D *-LSp8G�03D)U�LID)R!(cDK01'=L�(+G�B�'=7!4!R9,-R By'f01%
/eLS'=> D)B�'��),mD)4!RkBy,2U+'4 . �H0 (6G&B�'=7!4!R9,-Rk/eLS'=> D)By'4�),nBXpk> 7!U60I(+?!U6,�GI*JDK0I01,2LI(64!Q�')/d0I%!,
,2U+,-*}01LS'=4 B�,JD)> D)G�(#0n?!D)GIGS,-G�01%9LI'=7!Q)%Z01%!,�L1D)R9(cDf0I'=L.�  u%!(6*3% *JD)7!GS,-G�0I%!, R!(��=,2LIQ=,24!*-,
')/t0I%!,�(+49*-(+R9,-4X0�B�,JD)> 01'�Q=LS'4 9�901%!,2LI,2B�p ,-4!U+D)LIQ=(64!Q 0I%!,�?!%!'f01'=4 B�,JD)> GI?�')0�'=4 0I%!,
*2'=U+U6(+>@Df01'=LY/ D)*-, Df4!R�R!,2Q=L1D)R9(+4!Q^01%!, R9,-Q=LS,-,k0I'B u%!(+*3%_*2'=U+U6(+>@Df01(6'=4 R!(6GI*2LI(+>T(+4!Df01,2G
D)Q=D)(+4!G�0 0I%!,�(64!*-'=%9,-LI,24X0�*-'=>T?�'=4!,-4X0&(+4k/ D/�=')L&')/q0I%!,�*-')%!,-LS,-4X0�?�D)L�0J 6�H0&(+G&B�'=7!49R!,-R
/eLS'=>�B�,-U+'4 �B�p 0I%!, / D)*20.0I%�Df0.01%!,T*-L�p8GS03DfU > 7!GS0�%�D/�=,TGI'=>T,�>@(64!(+> 7!> 0I%!(+*3E�4!,2GIG
(64 '=LIR!,2Lm01'^D)*3%!(6,��=, 0I%!, /e7!U+Uj*-'=%!,2LI,24�0�QXD)(64d �r4 0I%!,�*JD)U6*-7!U+Df01(6'=4 ')/ 01%!, *2'=%!,2LI,-4X0
B!LS,->TGIG�01L1Df%!U+7!49Q^?9LI'8*-,-GSG�')4!,�By,2Q=(+4!GmBXp D)GSGI7!>T(+49QvDf4 (649��4!(#01, *2LSp8GS01D)U ��D)U#01%!'=79Q=%
?!LID)*20I(+*-D)U+U#p (60Y(+G�?!LS,-GI79>@,2R 01'k>T,JDf4Z'=4!U#pC01%�Df0�01%9, *-L�p8GS03DfUP(+G�UcDfLIQ=,;*-'=>T?�D)LS,-R^01'
GS'=>@,�*3%�DfL1D)*}01,-LS(+G�01(+*�GS*JD)U6,) ��H0�(6G.(+>T?y'=L�03D)4X0�0I'v(6R!,-4X0I(6/ p@ u%�DK0;0I%!,T*3%�D)L1Df*201,2LI(6GS01(6*
GS*JD)U6, (+Gm(+4 0I%!(+Gm?9LI'=B!U6,-> (+4 '=LSR!,-L�0I'^E�4!'4 �%!'4 �01%9(+4 '=4!,�*-D)4 >kD)Ef,�01%!,�*2LSp8GS01D)U
 u(#01%!'=7A0�%�7!LS0I(+4!Q@?y,2LS/e'=LS>kDf4!*-,f ��r4Z01%9, D)4�D)U6'=Q='=79GY*-D)GI,�'f/]01%!,�� �'=GIGSB�D)7!,2Lm, � ,-*20.�
'=49, *JDf4 ,-GS0I(+>@Df01,;01%!,�4�7!>�B�,-L�')/ DK01'=>TGY?!D)LS0I(+*-(6?�Df0I(+4!QT(+4Z0I%!, *2'=U+U6,-*}01(0�),�D)B9GI'=LS?AF
0I(+'=4 BXp U6'A'=E�(64!Q Df0m0I%!,�,->T(+GIGS(+'=4 0I(+>T,�')/b01%9,T?9%!')01')4 FeU+(#/e,201(6>@,�')/b01%!,�LID)R!(cDK01(+49Q
0IL1D)4!GS(60I(+'=47K D)4!RvD)GIE�(+49Q@%!'4 >kD)4Xp 4�7!*2U+,2(qU+(+,� u(#01%!(64 01%!,.,-4;�),-U+')?y,;')/�01%!,;?!%!')0I'=4
 &D/�=,T?�D)*3E),}0J 3�r4 01%!,�*-')%!,-LS,-4X0;B!LI,2>@GSGS01LID)%!U67!4!QC?!LI'8*-,2GIG���0I%!,�U+(6/e,}01(6>@,;')/ 01%!,�L1DlF
R!(+Df01(64!Q GSp8G�01,-> (+G�Q)(0�=,24Z(64^0I%!,.UcD)B^GSp8GS0I,-> BXp 01%!,;7!4!*2,-L�03D)(64�0rpC?9LI(+49*-(+?9U+,.D)4!RvBXp
%!'4 �/ DfLb0I%!,�,-U+,2*20ILI'=4@,-4!,2LIQ)pTR!,��A(+Df01,2G /eLS'=>�(#01Gb'=4AFHGI%!,2U+U �fD)U+7!,uB�,20  ,-,24 D)B!GS'=LIB!(64!Q
0I%!,��8(6LS017!D)Ub?!%!')0I'=4�D)49R�,->T(60S01(+49QC0I%!,TLI,JDfU '=49,) O�%!, U+Df0I0I,-L.5�7�D)4X01(#0rp (+G;D)U+>T'=G�0
,��!Df*201U#p�Q=(0�),-4 BXp ��� �80I%!,5�8(6LS017!D)U ?!%!')0I'=4k>T'=>T,-4X017!>x*2'=>T?y'=49,-4X0 DfU+'=4!Q.01%9,n(+49*-(#F
R!,24X0�,-U6,-*20ILI'=4kD+�A(+G��  u%!(6*3% >@,-D)4!G 01%�Df0 01%!,Y,-U6,-*20ILI'=4@01L1D/�),-U+G&D R!(6GS03Df4!*-,�� ����	� � ���R!79LI(+49Q 01%!, (64�0I,-LID)*20I(+'=4d �
�'=LmD Q=(��=,-4 *2'=%!,-LS,-4X0;?y,-D)E DK0.4!'=LI>@D)U6(+|-,2RZ,24!,-LSQ)p ��(+4
0I%!,.?!%!')0I'=4CGI?�,-*20ILI7!> �!01%9,;*2'=%!,2LI,-49*-, U6,-4!Qf01%C(+G�Q=(��=,24vBXp

� � M�? F�" ��� K� � 	 Fe�! W<;K
(64�7!4!(#01G ')/
����  
�LI')> 0I%!(+GPGI(+>T?!U6,&D)LSQ=7!>T,-4X0]'=49, GI,2,-G 01%!Df0 01%9, *-'=%9,-LI,24X0bQXD)(+4 Q='A,2G
U6(+4!,-D)LIU#p^0I'C|-,-LS'ZDK0m01%!, ,24!RAFr?�'=(64�0.�tD LI,-GS7!U60m0I%�Df0.(6GmBy'=LS4!,�'=790.BXp 0I%!, /e7!U+U
�.a	�
*-D)U+*27!UcDf0I(+'=4  ��4!,@D)U+GS'vGS,-,2G 01%�DK0;0I%!,kU6'4 &,2L�U6(+>T(60�')4 *-L�p8GS03DfU 0I%!(+*3E�4!,2GIG�(6>@?�'=GI,2R
BXp�01%!,Y*-'=%9,-LI,24!*-,mU6,-4!Qf01%kR9,-?�,-4!R!G&7!?y')4kB�')01%k0I%!,n,2U+,2*201LS'=4kB�,JDf> ,24!,-LSQ)pkD)4!R@0I%!,
?!%9')01'=4C,24!,-LSQ)p= 
�'=L�D "lM��M����By,-D)>{,24!,-LSQ)pCD)49RvD V3�M����*-'=%9,-LI,24X0Y?9%!')01')4C0I%!,
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*2'=%!,-LS,-4!*2,vU6,-4!Qf01% (+G "�w >28 �b'=L�D)B�'=790Ts)h 7!49(60�*-,2U+U6G�/e'=L�R!(+D)>@')4!Rd �O�%!(6G GI%!'4 uG
0I%�Df0m01%9,T*2'=%!,2LI,-49*-,TU+,-49Q)01% R!'8,-G.4!'f0.(+>T?y'=GS, D ?!L1Df*201(6*JD)UPU+(+>T(60Y'=4 %!'4 �0I%!(+4 0I%!,
LID)R!(cDK01'=L GS%!'=7!U6RCBy,f 

O�%!,m, � ,2*201G�'f/t>�7!U60I(+?!U6,YGS*JDf0S01,2LI(+49Q D)LI,nBy,2GS0�?!LS,-GS,-4X01,2RZBXpkGS%!'4 u(+4!Q�0I%!,�*-D)U+*27AF
U+Df01,2R GI?�,-*20IL1D�/e'=L �fD)LS(+'=7!GPL1D)R!(+Df01')Lj01%9(+*3E�4!,-GSGI,2G- �r4�
P(+Q! f�! #"�<�(+G GS%!'4 u4T0I%!,u?!%!')0I'=4
GS?y,2*201LS7!> /e')L�Dk"�h � =�Df4!RCD "�h ��� LID)R!(cDK01(+')4AFrU6,-4!Q)0I%!GbL1D)R9(cDf0I'=L 0I' R!,->T'=4!G�01LIDf01,n0I%!,
, � ,2*20J O�%9,^"Jh ��� L1D)R9(cDf0I'=L�GI?�,-*}01LS7!>�(+GmGS*JD)U6,-R R!'4 u4 B�p D / Df*201')L�')/Y"�hk01' / D)*2(+U#F
(#03Df0I,@01%9, *-'=>T?�D)LS(+GS'=4d O�%!, *-D)U+*27!UcDf0I(+'=4 D)GIGS7!>T,-G�D <9 o�78 8 *2'=U+U6(+>@Df01')L;U6'A*-Df01,2R
w=h 8�R9'� u49GS01LS,JD)> ')/ 01%!,TL1DfR!(cDf0I'=L- �O�%!,@U+'=GSG.(+4 4!'=LS>kD)U6(+|2,-R (+4X01,24!GI(#0rp@ u(60I% 0I%!,
0I%!(+*3Ef,-L�L1D)R!(+Df01')L.�!DfGE ,-U6U�D)G�01%!,.B!LS'XD)R!,24!(+4!Q�')/j01%!,.U6,2/ 0u,-R9Q=,�'f/P01%9,;?�,JDfE � (6G�R!7!,
0I'�01%9,n,-49UcD)LSQ=(+4!Q;')/d0I%!,n?9%!')01')4kB�,JD)> GI?�')0&'=4@0I%!,n*2'=U+U6(+>@Df01'=Lj/ D)*-,�/eLI'=>x>�79U601(6?!U+,
GS*JDf0S01,-LS(+4!Q@')/]01%9, ,-U6,-*}01LI')4 By,-D)> (+4^01%!,�*-LSp8G�03D)Uj?!LI(6'=L�0I' L1DfR!(cDf0I(+'=4  #�{"�h�� = R!(cDlF
>T'=4!R LID)R!(+Df01'=Lb(6Gn"ls : > 0I%!(+*3E  ]O�%!,�Q)'XD)U /e'=L�:=<?>�> @ (+Gb01' LI794  u(60I% *-L�pAG�03D)U6G ')/
0I%!(+*3E�4!,2GIG�(+4 01%!,.LID)4!Q=,�"�h :d> 01'@M)h :d>^ 
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*���
�H0n%�D)G�DfU+LI,-D)R9pCB�,-,24 GI%!'4 u4 0I%�Df0�(64Z'=LSR!,-L�01'kD)*3%!(+,��=, Df?!?!LI,2*-(+D)B!U+,;*-')%!,-LS,-4X0mQXD)(64
0I%!,v*2LSp8GS01D)U�>�7!GS0@B�,v'=LS(+,24�0I,-R:GI'�0I%�Df0T01%!,^*-')%!,-LS,-4X0 ?�,JD)E�GkD)?!?�,JD)L3 &,2U+UuB�,-U+'4 
0I%!,@,24!R ?�'=(64�0- a]5�7�Df0I(+'=4��! M 01%9,-4�(6>@?!U6(+,2Gn01%�DK0;0I%!,T'=LI(6,-4X03Df0I(+'=4 >�7!G�0;By,TGI7!*3%
0I%�Df0 01%!,�*2LSp8GS01D)U�>@'=>T,-4X0I7!> R!')0I0I,-R  u(#01%T01%!,YBy,-D)> >@'=>T,-4X0I7!> By,Y')/q'=LSR!,-L � 	� 
�m(0�),-4vD � ')/ "lM3�����xD)4!R � ')/ "�h �>�����!01%!(6G�LI,-5�7!(6LI,2G�0I%�Df0�01%9,;0  '��),-*}01'=LSGn>�7!G�0B�,  u(60I%!(+4:"�h=h : L ')/u?�,-LS?y,24!R!(+*27!UcDfL 01' ,-D)*3% ')01%9,-L D)49R 01%�DK0/�  u(60I%!(+4�DZL1D)49Q=, ')/
D)49Q=U+,2G�')/]01%!Df0m'=LSR!,-L��d01%!,�*2'=%!,2LI,-4X0;?�,JD)EvGN ,-,-?9G;')790.4!,JDfLIU6p^01%9, /e7!U+UjL1D)49Q=,�(+4 �
/eLS'=>~h�01'^"= 

BY,24!*-, � 01' %!D4�), DZG�03D)B!U6,@?9%!')01')4�By,-D)>  u(60I% 01%!,@*-'=%9,-LI,24X0�?y,-D)E ?y'=GS(60I(+'=4!,2R
Df0T01%9, LI(6Q=%X0k,24!,-LSQ)pD��01%9, D)4!Q)U+,^By,}0  &,2,-4 01%!,Z(+4!*2(+R!,24�0@,-U6,-*}01LI')4�By,-D)> D)4!R 0I%!,
*2LSp8GS01D)UuL1D)R!(+Df01')L >�7!GS0@B�,ZD)RDCS7!GS01D)B!U+,C(64:G�01,-?9Gk')/�D /e,� :dLTD)4!R LS,->@D)(+4 G�03D)B!U6,
Df0�01%!(6G�U6,��),-U  �A(+49*-,@0I%!, D)49Q=U+,T')/�01%9,k(+49*-(+R9,-4X0�B�,JD)> (6G��>�A,-R_BXp 01%!,kBy,-D)>@U6(+4!,
'=?A01(+*2GPDf4!R 01%9,&?�'=GI(#01(+')4;'f/!01%!, ?!%!')0I'=4�*2'=U+U6(+>@Df01'=L���D)U6U�D)R CS7!G�01>T,-4X01G > 7!GS0jBy, >kDfR!,
BXp *3%�Df4!Q=(+49QC0I%!, '=LS(+,-4X01Df01(6'=4 ')/ 01%!, *2LSp8GS01D)U  O�%!(6Gm(+G.D)*3%9(+,��),-R  u(601% D ?!LS,-*2(+GI(6'=4
Q=')4!(+'=>T,20I,-L F GS%!'4 u4_GI*3%!,2>kDf0I(+*-D)U+U#p (+4 
P(6Q! q�! #"J�CK= u%!(+*3%_GS%!'=7!U6R�?!LI'4�8(+R9, >@'f01(+')4
'=4 Df0�U+,JDfGS0�s D+�A,-G2 '�'f03Df0I(+'=4 DfBy'=7A0�01%!,TD)|2(+>�7A01%�D)UPD+�A(+G�� GS,20IG.0I%!, '=LS(+,-4X01Df01(6'=4
')/]0I%!, ?�'=UcD)LS(+|-Df01(6'=4v?9UcD)4!, � LS')03Df0I(+'=49G�D)B�'=790�0I%!, ����� �	�TD+�A,-GmGS,20m0I%!,�D)4!Q=U6, ')/]0I%!,
*2LSp8GS01D)U LI,2UcDf0I(0�),@01'v01%!, B�,JD)> �]D)49R��
� � 0IL1D)49GIUcDK01(+')4!G�GS,-U6,-*20 0I%!, ?�'=GI(#01(6'=4 ')/�0I%!,
B�,JD)>�GI?�')0m'=4 0I%!, *-L�p8GS03DfU  �a]G�01(+>@Df0I,-G�')/b0I%!,�D)?!?!LS'/�9(6>kDK01, LID)4!Q=,�Df4!R GS0I,-? GI(6|-,
/e'=L�,-D)*3%^')/j0I%!,;D+�A,-GYD)LI,.Q=(��=,24^(64COPD)B9U+,m�! NMA 

�r4 ?9L1D)*}01(+*2,CGI,��),-LID)UY01D)LIQ=,}01G�4!,2,-R 0I'�B�,v>T'=7!4X0I,-R (+4 01%!,^Q='=4!(6'=>T,201,2L- O�%!,
>T(+4!(6>�7!> LI,-5�7!(6LI,2>@,24�0@(+G@D�R9(cD)>T'=4!R *-L�pAG�03D)UP��D)4 D)>@')LI?!%!')7!G@LID)R!(+Df01'=L�� D)49R�D
B!U+D)4!E  =�H0m(6GmD)U+GS' R!,2GI(+LID)B!U6, 01' %!D4�),TDkGI*2LI,-,24 0I' GI%!'4 01%!, ?y'=GS(60I(+'=4v')/b01%!,�B�,JDf>
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P(6Q=7!LS,��! #"�<>��$&')U+U+(6>kDK01,-R^*-')%!,-LS,-4X0mB!LS,->TGIGS0IL1D)%9U+7!4!QkGI?�,-*20ILI7!> /eLI'=> DZ",:O��,2U+,-* F
0ILI'=4_B�,JD)> Df0 "lMG�M���	7!GI(64!Q R!(+D)>@')4!R�L1DfR!(cDf0I'=LIG ')/u0  &' R!( � ,2LI,-4X0 0I%!(+*3E�4!,2GIGI,2G- 
O�%!,�*JDfU+*-79UcDf0I(+'=4 DfGIGI79>@,2G&D;<9 o� 8 8�*2'=U+U6(+>@Df01'=L�U+'8*JDK01,-RTw=h 8�/eLI'=> 01%!,uL1DfR!(cDf0I'=L.�
D)49RC0rp8?!(6*JD)UO�fD)U67!,-G�/e'=L�B�,JDf>~,->T(60S03D)4!*2,mD)4!R^*-L�p8GS03DfU�5�7�DfU+(60rp) 



���������
	���
�����������������	���� <XM

hbθ

vθ

hθ

hθ
vθ

vθ

hθ
θvb

y
x

Patent G
oniometer

Patent G
oniometer

= 0
=

crystal (C)

beam(B)

022

normal (O)
02

2

100

tθ

tφ

φ0

φ


j(+Q=7!LS,m�! #"J�J�b�A*3%9,->@Df01(6*;(6U+U67!GS0IL1Df0I(+'=4@')/P*2LSp8GS01D)Ut>@')7!4X01,-RC(64^Q)'=4!(+')>@,}01,-L

������� � ��� � �y� �k���
	 � �y���
� ����� �
� %!')LI(+|2'=4X03D)Uy01L1Df4!GIU+Df01(6'=4 F s)h 8 8�� 
 sfh78 8 h9 NhA"�8 8
p �),-LS0I(+*-D)Ud01LID)4!GIU+Df01(6'=4 F M)h 8 8�� 
 M)h 8 8 h9 NhA"�8 8��� �),-LS0I(+*-D)UqLI')01Df01(6'=4 F3"Jh=h)>TL�� 
 "Jh=h)>TL "�h�:dL�	� %!')LI(+|2'=4X03D)U LI')01Df01(6'=4 F3"Jh=h)>TL�� 
 "Jh=h)>TL "�h�:dL
� D)|2(+>�7A01%�D)U LI')01Df01(6'=4 F1"�h=h $ � 
 "Jh=h $ h9 Wh9" $

OPD)B9U+,.�! NM �@'�,25�7!(+LS,->T,-4X01G�/e'=L�Q=')4!(+'=>T,20I,-L�D��9,2G
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GS?y')0YD)49R D�GI?�D)LS,�R9(cD)>T'=4!Rd O�%!(6GY>T,JD)49G�,2(60I%!,-L�>@')7!4X01(+49QTGS'=>T,.01D)LIQ),201G�' � F D+�A(6G
'=4T01%!,YD)|2(+>�790I%�D)U�?!U+Df01,�F D)G (64T0I%!,m�vD)(+4!|uGS,20179?7K��A'=L %!D4�8(64!Q D;GI( �A0I% D+�A(6G 0I' D)U6U+'4 
D 01D)LIQ=,}0�UcDfR!R!,-L 01' GI(#0 (64!GI(6R!,n01%9,.D)|-(6>�7901%!D)Uy?9UcDf0I,3F D)G&(+4 01%9, �)UcD)B BYD)U+Uyz GI,}017!?7K  
� Q='=4!(6'=>@,}01,2L5 u(#01%Z0I%!,�LI,25�7!(+LS,-R ?!LS,-*-(6GI(6'=4 *JDf4 By, '=B903Df(+4!,2R *-'=>T>T,-LI*2(cD)U6U6p�� D)4!R
 '=7!U6R^B�,.*-'=4X0ILI'=U6U+,-R  u(#01% 01%!,.GSU+'4 *2'=4X01LS'=U+GuGSp8G�01,->^ 
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�YGn*JDf4ZB�, GI,2,-4 (64@
P(6Q! ��! #"J�@0I%!,;Q='=4!(6'=>@,}01,2L�GS,20S01(+49Q ���+� �	� R9,2��4!,2Gn01%9, R!(6LI,-*}01(6'=4
')/y01%!,Y4!'=LS>kD)U!0I' (#01Gb(+4!49,-L ?!UcDf0I,2F �9K} ;�rR!,-D)U+U#pTDf0 (601G |-,2LI'�GI,20S01(64!Q ��� � �	� � h.01%!(6G
 '=7!U6R *-'=(64!*-(6R!,E u(601%@01%!,Y,-U+,2*20ILI'=4 B�,JDf> R9(+LI,2*20I(+'=4@F z#K��AB!7A0 (+4@?!L1Df*201(6*-,�01%!,2LI,mD)LS,
GS>kD)U6Ud' � GI,}01G ����� � �	���  u%!(6*3%Z>@D�p �)DfLSpCD)*2*-'=LSR!(+49QT0I'T0I%!,.GS03DfB!(+U6(60rp 'f/j0I%!,�,2U+,2*201LS'=4
B�,JD)>^ O�%!,2LI,= u(+U6U DfU+GI' B�,mD >T(+G1DfU+(+Q)4!>@,24X0 'f/�0I%!,m*-L�p8GS03DfUdUcDf0S01(6*-,1 u(#01% LS,-GI?�,-*}0u01'
0I%!,�(64!4!,2L�?9UcDf0I,mR!7!,.01'T(+>T?y,2LS/e,-*}01(6'=4!G�(+4C01%9,;>T'=7!4X0I(+4!QTD)4!Rv(+4 01%9,�*2790I0I(+4!Q�/eLI'=>
0I%!,@')LI(+Q)(+4�D)UjGS0I'=4!,) @O�%!,Z"Jh=hCD+�A(+G F $#K� u(+U6U By,�01(6U60I,-RG u(60I%�LS,-GI?�,-*}0�0I'^0I%!,T(+4!4!,2L
?!U+Df01,&Df0]Df4 D)4!Q=U6, ���7 u(60I% 01%9(+GP>@D+�A(+> 7!> 01(6U60j'A*2*-7!LSLI(+49Q�Df0bDf4 D)|-(6>�790I%�D)UAD)4!Q=U6, ���  
�r4^D)R!R9(601(6'=4O��01%!,;hXM)M��=,-*}01'=L# u(6U+U�By,.' � GI,}0uB�p � A# u(60I% LI,-GS?y,2*20u01' 0I%!,m%!'=LS(+|-')4�01D)U  
�Y4�pk>@'f01(+')4 D)B�'=790 0I%!,.D)|-(6>�790I%�D)UdD��9(6G �v*3%�Df4!Q=,-G�0I%!,.D)4!Q=U6,�')/t01%9, "�h=h D+�A(+G=F $#K
LS,-UcDK01(0�),�0I' 01%!,�B�,JDf>v mO�%!,�Df4!Q=U+, ')/]01%!, ?�'=U+D)LI(6|JDf0I(+'=4C?!U+D)4!,�(6G�GI,}0mBXp D)R CS79GS01(64!Q
0I%!,�D)|2(+>�790I%�D)U8D)4!Q)U+, ')/�01%!,&*-LSp8G�03D)U �� <B�,-4!*2,� u%!,24@DY4!,� *-L�p8GS03DfU9(+Gj(+4!G�03D)U6U+,2RO�K0I%!,
R!,}/ D)7!U#0 �fD)U+7!, � Au4!,2,-R!G�01' B�,m>T,JD)GS7!LI,2Rd 
 79LS01%9,-LI>T'=LS,��A0I' ?y')GI(60I(+'=4T01%!,m*2'=%!,2LI,-4X0
?�,JD)EvDf0�0I%!, LI,25�7!(+LS,-R ?!%!')0I'=4 ,-49,-LIQfpD�d01%9,�D)4!Q=U6, F ')L (	�914$�' 1 K�By,}0  &,2,-4 01%!,�B�,JDf>
D)49R "Jh=h *-LSp8G�03D)U�D+�A(+GMF $#K�Df0�01%!,.*3%!')GI,-4 �fD)U+7!,m'f/ �Z>�7!G�0YD)U+GS' By,.,-G�03D)B9U+(+GS%!,-R  


�,-,2R!B�D)*3Em'=4m0I%!,]LI,2UcDf0I(0�=,bDf4!Q=U+,PBy,}0  &,2,-4�0I%!,b*-L�pAG�03D)U�Df4!R;0I%!,]B�,JD)> (6Gd'=B901D)(+49,-R
/eLS'=> D�?!%!')0I'=4v,24!,-LSQ)pCGI?�,-*}01LS7!> R!,-LS(0�=,2Rv/eLS'=>{01%9,.01D)Q=Q=,2L�/e'A*-D)Ud?!U+D)4!,.*-'=794�0I,-LSG.�
,2(601%9,-L!�8(+DYGI*-D)U+,2LIG ')LPDnO �.$�%!(#0P?!Df0I0I,-LI4  PO�%!, GS*JD)U6,-LjGI?�,-*20ILI7!> R!'8,-GP49')0 GS%!'4 0I%!,
, � ,2*20;')/ *-'=U6U+(6>kDf0I(+'=4 Fe7!4!U+,2GIGm01%9,TGS*JD)U6,-LSG.D)LI, QXDK01,-RG u(#01% D R!'4 u4!GS0ILI,-D)> ?!%!')0I'=4
R!,}01,2*201')L&K��)B!790j*JD)4�B�,&')B903D)(64!,-R9�=,2LSp�5�7!(+*3E�U6p;GS(+4!*2,&(60�R!'8,-Gj4!')0PLI,-5�7!(6LI, D�0ILI(+Q)Q=,-LS,-R
R�DK03D_D)*25879(+GI(#01(6'=4 GSp8GS0I,->^ �O�%!, GI*-D)U+,2L LI,-D)R!'=790C(6G ,-GSGI,24�0I(cD)U�/e')Lk01%!, D)U6(+Q=49>@,24�0
?!LS'A*2,-GSG.�6 u%!,-LS, 01%!,k' � GS,20IG�D)LI, >T,JDfGI7!LS,-R_BXp *-D)LIL�p8(+4!Q '=7A0 D GI,2LI(6,-G�')/�GS*JD)4!G (+4
 u%!(6*3%@MfR %!(+G�01'=Q)L1D)>TGP')/�?!%9')01'=4�,24!,-LSQ)p �8G- P*-LSp8G�03D)U D)49Q=U+,&D)LI,�B!79(+U60P7!?�BXp�>T'��8(64!Q
0I%!, Q='=49(+'=>T,20I,-L;(+4�D GS,-5�7!,24!*-,C')/uGS>kD)U6U D)4!Q=7!U+D)L;GS01,2?!G�D)4!R_LS,JD)R9(+4!Q^01%!,k01D)Q=Q=,2L
GS*JD)U6,-LIG2 �r4gD)R!R!(#01(+')4�01' ?!LI'4�8(+R9(+4!Q�0I%!, /e,-,-R9B�D)*3E LI,25�7!(+LS,-R /e'=L D)U6(+Q=4!>T,-4X0.�u0I%!,
/e'8*JD)Ub?!U+D)4!,T*-'=794�0I,-LSG�?!LI'4�8(+R9,k,-GSGI,24�0I(cD)U '=4!U6(+4!,�R!(+D)Q=4!')GS01(6*-G.01'v>@'=49(601')L;R9LI(6/ 0IG.(+4
D)49Q=U+,2G�*JD)7!GS,-RvB�p 0I%!,.By,-D)>{0I7!4!(+49QJ�!'=L�01%9,-LI>@D)Ud, � ,2*20IGY(64C0I%!,.*-L�pAG�03D)Ut>T'=7!4X0J �H/
4!,2*-,2GIG1DfLSp D�/e,-,2R!B�D)*3E;GSp8G�01,-> *-')7!U+R;By, (+>T?!U+,2>@,24X01,-R=�8(cDu01%!, GIU6'4 _*-'=4X0ILI'=U8GSp8GS0I,-> �
 u%!,2LI,vD)4Xp R!LI(#/ 0�(+4_01%9,v?�'=GI(#01(6'=4_')/n0I%!,C*-'=%9,-LI,24X0 ?�,JD)E_*2'=7!U+R B�,v*2'=LILS,-*}01,-R:BXp
?�,-LS(+'8R!(+*-D)U+U#pTD)R CS7!G�01(+49Q�0I%!,.Q='=4!(6'=>T,201,2L� u(60I%!(+4C?!LS,-R!,}��4!,2RZU+(6>@(#01G2 

O�%!,YGI?�,-*20ILI7!> '=BA03D)(64!,-RT/eLI'=>�0I%!,�01D)Q=Q=,2L /e'8*JDfU�?!UcD)49,Y*-D)4 D)U6GI';?!LI'4�8(+R9,Y'=49U+(+49,
>T'=4!(#01'=LS(+4!Q�'f/y0I%!,u?!%!')0I'=4@?�'=U+D)LI(6|JDf0I(+'=4;01'9 u(601%9(+4@sD: BXp �!0S01(64!Q= u(601%TD)4@D)4�DfU6p�01(6*
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B!LS,->TGIG�01L1Df%!U+7!49Q *-'8R!,) G�{>@'=LS,kR!,}03D)(6U+,2R R!(6GI*-79GIGI(6'=4_')/u?�'=UcDfLI(+>T,20ILSp D)?9?y,-D)LIG�(+4
0I%!,m/e'=U+U6'� u(64!Q�GS,-*20I(+'=49G- 
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O�%!,mB�,-G�0u(+49/e')LI>@Df01(6'=4@LS,-QXDfLIR!(64!Q�*-L�p8GS03DfUqR!,-Q=LID)R�Df0I(+'=4k*-'=>T,-G /eLS'=> ��FrLID�p@GS0I7!R!(6,-G
?�,-L�/e'=LI>T,-R�BXp 01%!,7�.U+D)GIQ='4 xQ)LI'=7!? ')/�DZR!(+D)>@')4!R  u%!(6*3%_%�D)R�B�,-,24_7!GI,2R (+4�0I%!,
� ��� ��*-'=%!,2LI,24�0.B9LI,->TGIG�01LID)%!U+794!Q GI')7!LI*2,�Df0.�ZDf(+4!| /e')LnGI,��=,2L1D)UPp),JD)LSG- .O�%!, ,2U+,-* F
0ILI'=4 By,-D)> '=4 01%!,k�ZD)(64!|�*-L�pAG�03D)Ub%�DfR DCR!(cDf>@,}01,-L.')/ D)B�'=790�"�h=h�:d> D)4!R (609 &D)G
,2GS01(6>kDK01,-R@01%�Df0�DfLI'=7!49R "�h 	 A ,-U6,-*20ILI'=49G %�D)RC?�D)GSGI,2R^0I%!LI'=79Q=% 01%!,mR9(cD)>T'=4!R@R!7!LI(64!Q
(#01G�7!GI, (64v01%9,�GI'=79LI*-,f �O�%!,2LI,  &D)G.D@GS>kDfU+UtQ=LI,2,-4!(6GI% B!U+D)*3ECGI?�')0, u%9,-LI,�0I%!, B�,JDf>
%�DfR^%9(60�01%9,;R9(cD)>T'=4!Rd 

O�%!, ��FrLID�pCLS'A*3E�(64!Q *-79LN�=, >@,-D)GI7!LS,->T,-4X01GYGI%!'4 ,-R 01%!Df0n*2'=4!GS(+R!,2L1D)B!U6, R�Df>kD)Q),
%�DfR@'8*-*27!LILS,-R@0I'm01%!,�(+4X01,2Q=LI(#0rp�')/y01%!,u*2LSp8GS01D)U GS01LS7!*20I7!LI,�(+4�01%9,�*2,-4X01,2L 'f/ 01%9,�B�,JDf>
GS?y')0- �BY'4 ,��),-L&M 8 8�D4 &DJp�/eLI')> 01%9,�R!D)>kDfQ=, *-,24X01,-Lb01%9,E u(6R901%�')/�01%9,�R9( � L1D)*}01(+')4
?�,JD)E2 &D)G 01%!,YG1D)>T,�D)G (#0 %�D)R B�,-,24@/e'=Lb01%!,�?!LS(+GS0I(+4!,u*2LSp8GS01D)U �C u%!(+*3%k(+4!R!(6*JDf0I,-G]01%!Df0
0I%!,nU6(6/e,20I(+>T, ')/d0I%!,�*-LSp8G�03D)Uy*-'=7!U6R@B�,n,��801,-49R!,-R BXpT'A*2*JD)GS(+'=4!D)U+U#p >@'4�8(+49Q;0I%!,YB�,JDf>
GS?y')0u')4^0I%!,m/ D)*-,.')/�01%!,.*2LSp8GS01D)U  

O�%!,kD)LI,-Dv')/ 01%!, � �m� �mB�,JDf> GI?�')0 ')4�01%9,kL1DfR!(cDf0I'=Lm(+G.0  'Z'=LSR!,-LSG ')/&>kD)QKF
4!(#017!R9,�GS>kD)U6U+,2L 01%�D)4  u%�Df0Y(+G�By,2(+4!Q@?!UcD)494!,-R^/e'=L�:=<?>�> @^ 7� U+D)LIQ),-LuGI?�')0�>T,JDf4!G
D U+'=4!Q),-LT*-LSp8G�03D)UYU+(6/e,}01(6>@, B�,2/e'=LS,ZLID)R!(cDK01(+')4:R�Df>kD)Q),vGS7!B!GS01D)4X01(+D)U+U#p_R!,-Q)L1D)R!,2G (60IG
*2LSp8GS01D)U�?!LI')?y,2LS01(6,-G2 �n?!?9LI'=?!LS(cDf0I,-U#p GS*JD)U6,-RO�b01%!,C,��9?�'=GS7!LI,C')/�01%!,v�ZDf(+4!| *2LSp8GS01D)U
 '=7!U6R *-')LILI,2GI?�'=4!R�0I' "ls p=,JDfLIG�')/ LI7!4!49(+4!Qv(+4 :=<?>�> @ Df0;01%!,@/e7!U+U](64�0I,-4!GS(60rp ')/
< : �  u(60I%!'=790 D�GI?�')0 >T'��),) \]UcD)4!G@/e'=L@0I%!, :=<
>�> @ GI'=79LI*-, D)LS,Z01'_Ef,-,2? 0I%!,
,��9?�'=GS7!LI,CD)B�'=790 01%!LS,-, '=LSR!,-LSG ')/u>kDfQ=4!(60I7!R!,@U+,-GSG�01%�Df4�01%!(6G- � 0�01%9,^��F ��$ *2'fF
%!,2LI,24�0�B!LS,->TGIGS0IL1D)%9U+7!4!QCB�,JD)>	U+(+49,�(60� &D)G./e'=7!4!R 01%!Df0m01%!,�?�,-L�/e'=LI>@D)4!*2, ')/ 0I%!,-(6L
R!(+D)>T'=4!R L1DfR!(cDf0I'=LIG]%!D)R�R!,-Q=LID)R!,2Rk4!')0I(+*2,JD)B!U#p Df/ 0I,-LbDm01')01D)U!*3%�DfLIQ=,u')/d<�$&')7!U+'=> B!G
%�DfR B�,-,-4 Df*-*-79>�7!UcDK01,-R�'4�=,-L DvGS?y')0 ')/�GS(+|-,TLI')7!Q=%!U#p�M 8 8 L2 W>^ WG2 0�jU+,-D)R!(+49Q^0I' D
U6(+>T(60 ')/]D)B�'=790Yh9 NM=s�$&'=7!U6'=>�BCIK>@> 	 )W[D+  OPDfE8(64!Q�01%!(6GuD)GnD *2'=4!GI,2LN�fDf0I(0�=,�,-G�01(+>@Df0I,
/e'=Lu01%9, D)U+U6'4 &,2RZ,��A?�'=GI79LI,��y01%!,�GI'=7!LS*-,�*-D)4 LI794 Df0mD�/e7!U+Ut(64�0I,-4!GS(60rpv')/b< : � /e'=LYV=h
%!')7!LIG�By,}/e'=LI,;(60�(6G�49,-*-,2GIGID)LSpv01'T>@'4�=,.01%9, GI?�')0Y'=4C01%!,�*-LSp8G�03D)U  �H/](60�%�DfRZ4!'@B�D)R
|2'=4!,-G�� D GI5�7�D)LS, *-LSp8G�03D)U 'f/Ys 8 8 �xs98 8  &'=79U+R D)*2*-'=>T>@'8R�Df0I, sZGS?y'f0 >@'4�),-G
B�,2/e'=LS,�0I%!, *2LSp8GS01D)U! '=7!U6R 4!,-,2R 01'@By,�LI,-?9UcD)*2,-Rd ���F ��$ LI,-GS,JD)LS*3%!,-LSG= &,2LI, D)B9U+,.01'
LS,-*-'4�),-L DmQ='A'8R�?�,-L�/e'=LI>@D)4!*2, /e'=LP01%9,�R�D)>@D)Q=,-R *2LSp8GS01D)U+GbBXp�?9790I0I(+4!Q�0I%!,->�0I%!LI')7!Q=%
D)4 D)4!4!,-D)U+(64!QC?!LI'8*-,2GIG2 
 79LS01%9,-L;LI,-GS,JD)LS*3% D)4!R�R!,��),-U+')?!>@,24X0� u(6U+U]B�,@LS,-5�7!(+LS,-R 01'
R!,}01,2LI>T(+4!,3 u%!,20I%!,-L�*-L�pAG�03D)U LI,2*-'4�=,2LSp�01%!LS'=7!Q=% D)4!4!,-D)U+(64!Qv(6G;D)4 , � ,2*201(��=,  &DJp 01'
LS,-R!7!*2,;0I%!,.'=?�,-L1DK01(+49Q *-'=G�01Gu')/P0I%!,�:=<
>�>"@{GS'=7!LS*-,) 

�n49')01%!,2Lu(+GIGS7!,.LI,2UcDf0I,-R 01'�*2LSp8GS01D)UtR!,-Q=LID)R�Df0I(+'=4 (6G 01%�DK0u')/�%!,JDf0�R!(6GIGS(+?�Df0I(+'=4@/e'=L
�),-LSp:01%!(64 *-L�pAG�03D)U6G- O�%!, %!,-Df0C*-')>@,2Gk/eLI'=> 01%9, (+'=49(+|JDK01(+')4 ,-49,-LIQfp�U+')GIG ')/m0I%!,
B�,JD)> D)G (60 ?�D)GSGI,-G�01%9LI'=7!Q)%�01%!,C*-L�p8GS03DfU  �YU60I%!'=7!Q=%�0I%!(+G (+G�GS>kD)U6U&*2'=>@?!D)LI,2R�01'
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0I%!, B!LI,2>@GSGS0IL1D)%!U67!4!Q ,-49,-LIQfp U+'=GSG.��(60 (6G 4!')0C,-4X0I(+LI,2U6p 4!,-Q=U6(+Q=(6B!U+,vDf0 0I%!,-GS, B�,JDf>
*27!LILS,-4X01G2 1�H0Y*JD)4vBy,�*JD)U6*-7!U+Df01,2Rv79GI(+49Q@01%9, LI,2GS0ILI(+*}01,2RZ,-49,-LIQfpvU6'=GIGu/e'=LS>�7!UcD �J u%!(+*3%
p8(+,2U+R!G�MA"J> - /e'=L D "ls :d> F�"Jh � = L1DfR!(cDf0I(+'=4 U+,24!Q)0I%!G&K�*2LSp8GS01D)U DK0 DZ*27!LILS,-4X0�')/�<
:O�� O�%!(+GY(+G�4!')0Y>�7!*3% ?�'4 &,2L.�dB!7A0Y0I%!, *2LSp8GS01D)UP(6G5�),-LSp^01%9(+4d BY,-Df0YR!(+GSGI(+?!Df01(6'=4v(6G
0I%!LI'=79Q=% LID)R!(cDK01(+')4�Df4!R *2'=4!R!7!*}01(6'=4d ��(cDf>@'=49R %!D)G�D �=,-L�p %!(+Q=%�>@,2U60I(+4!Q ?�'=(+4X0 �
Df0&U+'4 g?!LI,2GIGS7!LI,2G�(#0 GS7!B!U+(6>kDK01,-G&Df0uD)B�'=790 �XhXM=[ � $n �B�'� ,��),-LYDf0 49'=LI>@D)U�?!LI,2GIGI79LI,-G
(#0YB�,-Q)(+4!G�01'@0IL1D)49GS/e'=LS> (64X01'kQ)L1D)?!%9(601,;D)B�'4�=,�[fhX[ � ���yDf0nDkL1Df0I,;0I%�Df0nR!,-?�,-4!R9G�'=4
0I,->T?y,2L1Df0I7!LI,f @�H0 (+G;01%!,2LI,}/e'=LI, (6>@?�'=L�03D)4X0;01%�Df0�01%!,k*-LSp8G�03D)U�DK0 01%9, *-,24�0I,-L ')/�0I%!,
B�,JD)>{GI?�')0uGS01D�p  ,-U6UqBy,2U+'4 g01%!(6G�U+(+>T(60- 

O�%!,�R!( � 7!GS(+'=4�,-5�7�DK01(+')4@(64!*-U67!R!(+49Q.D;%!,-Df01(64!Qm01,2LI> D)4!RT'=4!,�/e'=LbLID)R!(cDK01(0�),�*-'8'=U#F
(64!Q *JD)4^B�,9 uLS(60S01,-4^D)G
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 u%!,2LI,�0I%!,_%!,JDK01(+49Q 01,2LI> � F �
� �JK^%�D)G 7!49(601GZ')/T?y'4 ,-LJIfD)LI,-D>��� (+G^01%!, ��01,2/ Df4AF
z&')U601|2>kDf4!4 *2'=4!GS01D)4X0/� ��� (+GT01%!, %9,JDf0 *-D)?�D)*2(60rp D)4!R � 01%!,Z*-'8,�-T*-(6,-4X0C')/.*-')4AF
R!79*201(6'=4Z/e'=L�R!(+D)>@')4!RO�yD)4!R�� (+G�01%!,;01%!(6*3E�4!,-GSGm')/]01%!,�*-L�pAG�03D)U  �� Am(+G�01%!, D)>�B!(6,-4X0
0I,->T?y,2L1Df0I7!LI, ')/ 01%!, ,24;�A(6LI'=49>@,24�0]D)4!R�� (+GP0I%!, U6'A*-D)U�*-LSp8G�03D)U90I,->T?y,2L1Df0I7!LI, �XDn/e7!4!* F
0I(+'=4 'f/ GS?�D)*2,�D)4!R 01(6>@,�*-'8'=LIR9(+4�Df0I,-G2 M��/ 01,2LmD *-,2LS03Df(+4 01(6>@, ��� *-')4C�),-LSQ=,-Gm01' 0I%!,
G�01,JDfR9pXFrGS01Df01,^GI')U+790I(+'=4 GI%9'� u4:(+4 
P(+Q9 �! #"lsA O�%!,v*-D)U+*27!UcDK01(+')4_7!GI,2R�D *-LSp8G�03D)Uu')/
R!(6>@,24!GI(6'=4!G�s98 8 � s98 8 � "ls�:d>~D)4!R D�B�,JD)>~*27!LILS,-4X0Y')/]< : �  �O�%!(6GY*-D)U+*27!UcDKF
0I(+'=4TGI%!'4 uG 01%�Df0 01%9,Y*2'=4!R!7!*}01(��A(#0rp�')/dR9(cD)>T'=4!RT(+GbGI7 -@*2(+,24�0 01'�?!LI,��=,-4X0&GI(+Q)4!(6��*-D)4X0
0I,->T?y,2L1Df0I7!LI,�Q=LID)R!(+,24X01G;D)*-LS'=GIG.01%9,@*2LSp8GS01D)Ub,��=,24 /e'=L=�=,2LSp 01%9(+4  Df/e,2LIG�� D)4!R 01%!Df0
LID)R!(cDK01(0�),@*2'A')U+(+49QvDfU+'=4!,T(+G�GI7>-T*2(+,-4X0�0I' R!(6GIGI(6?�Df0I,T0I%!, %!,-Df0�B�,-(64!QZQ=,24!,-LIDf01,2R_BXp
0I%!,nB�,JD)> ?�DfGIGI(64!Q�0I%!LI')7!Q=%k0I%!,n*2LSp8GS01D)UyGS' 01%!Df0 0I%!,n*2LSp8GS01D)U >T'=7!4X0 R!'8,-G&49')0 4!,2,-R
0I'@Df*20YD)GuD�%!,JDf0uGS(+4!E  

 "!�� ���F-�+�0 ��(*3 �A-��� 
O�%!,T?�,-LS/e')LI>@D)4!*-,�')/&01%!,�?!%!'f01'=4�GI'=7!LS*-,@(+G.R!,-?�,-49R!,-4X0�79?y'=4 01%!,T?�D)LID)>T,201,2LIG.')/
0I%!,v,2U+,2*201LS'=4�B�,JD)> (64 GS,��=,2L1D)UY(+>T?y')LS03Df4�0TDfLI,JDfG- O�%!,-GS, ?�D)LID)>T,201,2LIG@D)LI,vU+(6GS01,2R
(64�OPDfB!U+,@�! N<A O�%!, ��LSGS0 *2'=U+7!>T4�')/u4�7!> By,2LIG Q=(��=,-G�01%!, GS,20 'f/u?�D)L1Df>@,}01,-LSG 01%!Df0
%�D/�), By,2,-4 D)R9'=?901,2R D)G 0I%!,kR!,2GI(6Q=4_Q='XD)U6G;/e')L;0I%!, GI')7!LI*2,) O�%!,2GI,CD)LS,@01%9, �fD)U+7!,2G
0I%�Df0b%�D/�=,uB�,-,24T01D)E),24kD)Gb(64!?!790b(64 *JD)U6*-7!U+Df01(64!Qn01%9,�*3%!D)L1D)*}01,2LI(+G�01(6*-G]')/�01%!,�*2'=%!,2LI,-4X0
B!LS,->TGIG�01L1Df%!U+7!49Q GI'=7!LS*-,f O�%!, GS,-*-')4!R�*2'=U+79>@4 'f/ 4�7!> By,2LIG� &D)Gm'=B901D)(+4!,2R /eLI'=>�D
*2'=4!*-LS,20I,kR!,2GI(+Q)4�')/&01%!, :=<
>�> @ By,-D)> U+(64!,5) w�+b01%�Df09 &D)G *-D)LILS(+,2R�'=7A0 BXp >T,-> F
B�,-LSGm')/ 0I%!, �), � ,-LSGI'=4 FtD)B �n*2*-,-U6,-LIDf01'=L ��(��8(+GI(6'=4d ;O�%!, ,��9D)*}0;*3%!'=(+*2,�')/b01%!, ��4�DfU
?�DfL1D)>T,20I,-LIGu%�DfG�49')0up=,20YB�,-,-4v>kDfR!,��!B9790Y0I%!,.?!LI,2U+(6>@(64�D)LSpTR!,2GI(6Q=4vGS%!'4 uGY0I%�Df0YD)U+U
')/t0I%!,mR!,-GS(+Q=4 Q)'XD)U+G&*JD)4CB�,�>@,}0  u(60I%!(+4 0I%!,.D/�fD)(+U+D)B!U+,�LI,-D)U ,2GS01Df01,f O�%9,;LS,-R!79*201(6'=4
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?�DfL1D)>T,20I,-L R9,-GI(6Q=4^Q='XD)U6G R!,2GI(+Q)4^LS,-GS7!U60IG
,24!,-LSQ)p "�M3�M��� "�M3�M���
,2U+,-*}01LS'=4C?y'=U+D)LI(6|JDf0I(+'=4 4!')0uLI,25�7!(+LS,-R D/�fD)(+U+D)B!U6,
>T(+4!(6>�7!> 7!GS,2/e7!Ut*-79LILI,24X0 "�h=h ?J� "�h=h ?J�
>@D+�A(+>�79> 7!GS,2/e7!Uq*27!LILS,-4X0 < : � s : �
L2 W>^ WG2 !,-49,-LIQfpCGI?!LS,JD)R � "�h � ��� MA Ns � ���
0IL1D)4!G �=,2LIGI,�� ,2>@(#0I01D)4!*-, "�h 8 8 � :dL "�h 8 8 � :dL
0IL1D)4!G �=,2LIGI, � ,2>@(#0I03Df4!*-, MA s98 8 � :dL MA Nh 8 8 � :dL
��FrR9(+GI?�,-LSGI(6'=4^Df0uL1D)R9(cDf0I'=L 49'=4!, 4!,-Q=U6(+Q=(6B!U+,
pXFrR9(+GI?�,-LSGI(6'=4^Df0uL1D)R9(cDf0I'=L 49'=4!, � "-*->�ZGI?�')0uGI(6|-,;Df0uL1DfR!(cDf0I'=L "= N[98 8{L2 W>^ WG2 "= Ns=s98 8{L2 W>^ oG- 
�@GI?�')0�GI(+|2,;Df0uL1D)R9(cDf0I'=L h9 N[98 8{L2 W>^ WG2 h9 Ns=s98 8{L2 W>^ oG- �Z(+>@D)Q=,nGS(+|2,�DK0u*-'=U6U+(+>@Df0I'=L h9 Ns98 8{L2 W>^ WG2 h9 Ns)h 8 8{L2 W>^ oG- 
�@(+>@D)Q=,�GS(+|-,;Df0u*2'=U+U6(+>@Df01')L h9 s 8 8~L- o>^ WG2 h9 o�Xw 8 8{L2 W>^ oG- 
R!(6GS01D)4!*-,.LID)R!(cDK01'=L 01'T*-'=U6U+(+>@Df0I'=L w)h�> [=s�>
?�'=GI(#01(6'=4 GS01D)B!(6U+(60rp �;M)h=h :<8

OjD)B!U6,��! W<>�na]U6,-*20ILI'=4 B�,JD)> ?!LS'=?y,2LS0I(+,-GY01%�Df0= ,-LS,�D)GIEf,-R /e'=L3Fe*-'=U67!>@4 MDKnD)4!R ')BAF
01D)(+4!,2R F *2'=U+79>@4 <;K;(64�DZ?!LS,-U6(+>T(+4�D)L�p '=?90I(+*2G R!,2GI(+Q)4 /e'=L�0I%!,k0IL1D)4!GS?y')LS0�U6(+4!,T*-')4AF
4!,2*20I(+4!Q 01%9,�Df*-*-,2U+,2L1Df0I'=L 01'�01%!,�:=<?>�>"@{?!%!')0I'=4CGI'=79LI*-,f 

')/P01%!,;L1D)R9(cDf0I'=L�FH*-'=U6U+(+>@Df0I'=L R9(+GS01D)4!*2,;/eLS'=> w=h 8 01' [=s 8 R!'A,2Gn4!'f0nGS(+Q=4!(#��*JDf4�0IU6p
D � ,-*}0u01%!,.?�,-LS/e')LI>@D)4!*-,m'f/j0I%!,.GI'=7!LS*-,f 

O�%!, /e'=U6U+'4 u(+49QZGI,2*20I(+'=4!G %!(+Q=%9U+(+Q)%�0;01%9, ?�D)L�01(+*27!UcDfL ?!LS'=?y,2LS0I(+,-G ')/�01%!, ,2U+,2*201LS'=4
B�,JD)>  u%!(+*3%^%�D/�=,�D GI?�,-*-(+D)Uq(+>T?�D)*}0�'=4 01%9,;?�,-L�/e'=LI>@D)4!*2,m')/�01%!,.GI')7!LI*2,) 

��� � ��� � !#�@
 � � � ��" ������� �����
�H0 %!D)G D)U6LI,JDfR9p B�,-,24 GS01Df01,2R 0I%�Df0 0I'�Q=,24!,-LIDf01,_B!LS,->TGIG�01L1Df%!U+7!49Q ?!%!')0I'=4!GB u(#01%
U6(+4!,-D)L�?�'=U+D)LI(6|JDf0I(+'=4 (60 (+G�4!,2*-,2GIG1DfLSp�0I' 7!GI,CD)4_')LI(+,24X01,-R_*2LSp8GS01D)U LID)R!(cDK01'=L2 BY'4 F
,��=,-L�?!%!')0I'=4!G9 u(60I%�*2(+LI*27!UcDfLm?y'=U+D)LI(6|JDf0I(+'=4 D)LI,T?!LI'8R!7!*2,-R�B�p ')LIR!(64�D)LSp (+4!*2'=%!,-LS,-4X0
B!LS,->TGIG�01L1Df%!U+7!49Q D)4Xp 01(+>T,�01%!, (64!*-(6R!,-4X0�,-U6,-*20ILI'=49G D)LI,@U+'=49Q=(60I7!R!(+4!D)U+U#pZ?�'=UcDfLI(+|2,-Rd 
�r4 / D)*20m/e')L�` �M���~?!%!')0I'=4!G;?!LI'8R!7!*2,-R B�p "�M �M���~,-U6,-*20ILI'=49G.�t01%!, 01LID)4!G�/e,-Lm/eLI'=>
,2U+,-*}01LS'=4ZB�,JD)> U6'=4!Q=(#017!R!(64�D)Ud?�'=U+D)LI(6|JDf0I(+'=4 0I'k?!%!'f01'=4 B�,JDf> *2(+LS*-7!U+D)Lu?y'=U+D)LI(6|JDf0I(+'=4
(6G Q=LI,-Df01,2LC0I%�D)4gw=h;:  O�%!(6G L1D)(6GI,-G 0I%!, 5879,-GS0I(+'=4g')/M u%�Df0^%�D)?9?y,24!G  u%9,-4g'=4!,
%�DfG U6'=4!Q=(#017!R!(64�D)U6U6pXFr?�'=UcDfLI(+|2,-R�,-U+,2*20ILI'=4!G (+49*-(+R9,-4X0&')4 D)4 ')LI(+,24X01,-R@*-L�pAG�03D)U�L1DfR!(cDf0I'=L- 
- %�DK0�%�D)?!?�,-49G�(+4k0I%!(+G *JD)GS,m(+G 0I%�Df0 0I%!,�?!%9')01'=4 B�,JDf> (6G&,-U6U+(6?901(6*JD)U6U6p�?�'=U+D)LI(6|-,-R �A(#0
*-D)LILS(+,-GnBy')0I% *-(+LS*-7!U+D)L�Df4!R U+(+49,JD)LY?y'=U+D)LI(6|JDf0I(+'=4  �O�%!,-LS,�(+GmD GI79>	LI79U+, 0I%�Df0.U+(6>@(#01G
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0I%!,uGI7!>�'f/y0I%!,uGI5�7�D)LS,-G ')/y0I%!,uU+(64!,JD)LP?!U+7!Gb*2(+LI*27!UcDfL ?y')UcD)LS(+|JDK01(+')4!G�0I'�B�,�4!';Q=LI,-Df01,2L
0I%�D)4 "= B�,-4!*2, '=4!,ZGS,-,2Gk01%!,vU+(64!,JD)L�?�'=UcDfLI(+|-Df01(6'=4 (+4:*-'=%!,2LI,24�0 B!LI,2>@GSGS01LID)%!U67!4!Q
Q=')(+4!Q 0I'^|2,-LS'ZD)G.'=49,�D)?!?!LS'XD)*3%!,2G;0I%!,�,-4!RAFH?y')(+4X0.,-4!,2LIQ)p FeGI,2, 
j(+Q! y�! NwDK1 u%!(+U6,�Df0
0I%!,�G1Df>@,;01(+>T,.01%!,�*2(+LS*-7!U+D)LY?�'=U+D)LI(6|JDf0I(+'=4^Q='8,-GY0I' "�Df0Y01%!,�,24!RAFH?y'=(64X03F DfGIGI79>@(64!Q
,2U+,-*}01LS'=4!Gu')/ "�h=h;: U+'=4!Q)(60179R!(+4�DfUy?�'=UcDfLI(+|-Df01(6'=47K  

O�%!,YGS03DK01,->T,-4X0 (+4TOPDfB!U+,u�! W<;0I%�Df0 ,-U6,-*20ILI'=4@By,-D)>x?�'=UcD)LS(+|-Df01(6'=4�(+G 4!')0 LS,-5�7!(+LS,-R
/e'=L�:=<?>�>"@{(+G�*2'=LILS,-*}0/��B!790u(#0u(+G�4!'f0u*-'=LSLI,-*}0u01'TD)GIGS7!>T,.0I%�Df0�0I%!,.?!%!')0I'=4vGS'=7!LS*-,
(6G�(+4!R9,-?�,-4!R!,24X0@'f/�0I%!, GS01Df01, 'f/Y?�'=U+D)LI(6|JDf0I(+'=4 ')/u01%!, ,2U+,2*201LS'=4_B�,JD)>^ �O�%9, ?!LI,2G�F
,24!*-,�'f/ D 4!'=4AFH|-,-LS' *-(6LI*27!UcD)L�?�'=UcD)LS(+|-Df01(6'=4C(+4Z0I%!, :=<?>9> @ ?9%!')01')4 By,-D)>  u(6U+UP��(+4
?!LS(+4!*2(+?!U6,��!?9LI'8R!7!*-,�'=B!GS,-LN�fD)B9U+,;, � ,-*20IGn(64^0I%!, Df4!Q=7!U+D)L�R!(+G�01LS(+B!790I(+'=49G�>@,-D)GI7!LS,-Rv(+4
?!%9')01'=?9LI'8R!7!*20I(+'=4ZLI,JDf*201(6'=4!G2 �O�%!(+Gn>@,-D)4!GY0I%�Df0�0I%!,-LS,  u(+U6UtBy, Df4 (+>T?y')LS03Df4�0Y*-')7AF
?!U6(+4!QkBy,}0  &,2,-4�0I%!,*:=<?>9> @�?!LS'=Q=L1Df>�D)4!R 0I%!, ')01%9,-Lm,��A?�,-LS(+>T,-4X03D)Uj%�D)U6U+G, u%!')GI,
?!LS'=Q=LID)>@G GI')>@,}01(+>T,-G LI,25�7!(+LS,n01%!,2> 0I'�%�D/�=,n*-'=4X01LS'=U '4�),-L&0I%!,�B�,JD)> ?�'=UcD)LS(+|-Df01(6'=4d 
O�%!(6Gn*2'=7!?!U6(+4!Q@*JD)4 B�,�,2U+(+>T(+4!Df01,2R^BXpvGI,}0I01(64!Q 7!? 0I%!,�0I7!4!,�'f/]01%!,�,-U+,2*20ILI'=4 B�,JDf>
U6(+4!, 01'":=<
>�> @ GI7!*3%�0I%�Df0;01%!,@U+'=4!Q)(60179R!(+4�DfUP*-')>@?�'=4!,24�0 ')/&0I%!,k,2U+,2*201LS'=4 B�,JDf>
?�'=UcDfLI(+|-Df01(6'=4�(+G LI')01Df01,2Rk01' |-,-LS'�Df0&0I%!,n*2LSp8GS01D)U LID)R!(+Df01'=L2 �- %!,}01%!,2L&01%!,nR!,-*2(+GI(6'=4k(6G
>@D)R!, 0I'CLI')01Df01,�(#0.D/ DJp ')LmGI(+>T?!U#p^0I'C>@,-D)GI7!LS, (60IG,�fD)U+7!, ?�,-LS(+'8R!(+*-D)U+U#pD��01%9(+Gm*-')4AF
GS(+R!,2L1Df0I(+'=4_7!49R!,-LSU+(+49,-G 01%!,C(6>@?�'=LS01D)4!*2, ')/Y%�D/�A(64!Q�D >T,JDf4!G 01' >@,-D)GI79LI,C?!%!')0I'=4
B�,JD)> ?�'=U+D)LI(6|JDf0I(+'=4 (+4�D  &DJp�0I%�Df0�R!'8,-G 49')0 LS,-U#p�')4 � / * B (+* BPE849'� uU6,-R!Q),k')/ 0I%!,
?!LS'=?�,-LS0I(+,2G�')/j0I%!,.,-U6,-*20ILI'=4^B�,JD)>^ 

�nU#01%!')7!Q=%:0I%!, DfB!(+U6(60rp�'f/�01%!,vGI'=79LI*-,v01' ?9LI'8R!7!*-,v?!%!')0I'=4�B�,JD)>TG3 u(601%:By'f01%
*2(+LI*27!UcDfLkD)49R�U+(64!,JD)L�?�'=UcDfLI(+|-Df01(6'=4 *-'=>T?!U6(+*JDK01,-GT'=?�,-LIDf01(6'=4  u%!,24 '=4!, 'f/�01%!,2> (6G
R!,2GI(6LI,-R9 u(60I%!'=790q0I%!,b')01%9,-L.�K(60dR!'A,2Gt(+4!*2LI,JDfGI,]01%!,6�),-LIGIDf01(6U+(#0rpn')/A01%!,]GS'=7!LS*-,) PO�%!,]0  &'
E�(+49R!G�')/b?�'=UcDfLI(+|-Df01(6'=4^D)LI, *-'=4X01LS'=U+U6,-R (64!R!,2?y,24!R!,-4X0IU6pv')/b'=4!,�'f01%!,2L.�qD)49R 01'=Q=,}01%!,2L
0I%!,2p Q)(0�=,�D)*2*-,2GIGb01';D;>T'=LS, *-'=>T?!U6,201,�GS,20 ')/y?y'=U+D)LI(6|JDf0I(+'=4�'=B!GS,-LN�fD)B9U+,-G]0I%�D)43 &'=79U+R
B�,.?y'=GSGI(6B!U+,, u(#01%^'=4!U#p '=4!,.'=L 0I%!,.')01%9,-L- 
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O�%!,1�)DfU+7!,2G&/e'=L 0I%!,�,2U+,-*}01LS'=4 By,-D)> ,->T(60I01D)4!*2,-G GS%!'4 u4^(64 OjD)B!U+,Y�! W<�D)LI,n,-GS0I(+>@Df01,2G
B�DfGI,-R 7!?�'=4_01%9, ?�D)L1Df>@,}01,-LSG�')/u01%9, *-7!LSLI,-4X0T>@D)*3%!(+49, ?!LI'DCS,-*20I,-R 01'_"lM@�M��� ) w�+  
O�%!,kR!,2��49(601(6'=4 ')/u,->T(60S03D)4!*2,@79GI,-R_%9,-LI,k(+G.01%!,@?!LI'8R!7!*}0 ')/ 0I%!,kL2 W>^ WG2  u(6R901%9G ')/
0I%!, B�,JD)> (+4�01L1Df4!GN�),-LIGS, ?y')GI(60I(+'=4 D)4!R�R9(0�=,2LIQ=,24!*-,CDf4!Q=U+,f Zz ,-*JDf7!GI, G�pA49*3%!LI')0ILI'=4
LID)R!(cDK01(+')4 (+4!GS(+R!, 0I%!, D)*-*2,-U+,2L1Df0I'=LC'A*2*-7!LSGv>@D)(64!U6p:(+4 01%9, %9'=LI(6|-'=4X03DfUm?!UcD)49,��Y0I%!,
,2>@(#0I03Df4!*-,M�)DfU+7!,2G�(+4 � D)LS,�Q=,-49,-L1DfU+U6p^U+D)LIQ=,2LY0I%�D)4 01%9'=GI, /e')L �y mO�%9,�0  &' �),-LS0I(+*-D)U
B�,-4!R9G&LI,25�7!(+LS,-R@/e')L B9LI(+49Q=(+4!Qm0I%!,�"�MM�M��� B�,JD)>�/eLS'=>�0I%!,YU6,��),-U�')/ 0I%!,nDf*-*-,2U+,2L1Df0I'=L
7!? 01' B�,JD)> %!,-(6Q=%X0v(641:=<
>�>�@ R!' (+4!*2LI,-D)GI, 01%9, �),-L�01(+*-D)Um,->T(60S03D)49*-, D_GI>@D)U+U
D)>T'=7!4X0k'��),-LC(60IG �fD)U67!, (+49GI(+R9,Z01%!,Z>kD)*3%9(+4!, ��01%!(6G , � ,-*}0C%�D)G B�,-,-4 (64!*-U67!R!,-R (+4
*2'=>@?97901(64!Q�01%!,=�),-LS0I(+*-D)Uq,->T(60S03D)4!*2,mGI%!'4 u4v(+4 OjD)B!U+,.�! W<9 

O�%!,�U+')4!Q=(60I7!R!(64�D)Uq,->T(60S03D)49*-,�')/b0I%!, By,-D)>	(6G�(+>T?�'=LS01D)4X0�D)Gm(#0�(6Gn01%!, U6(+>T(60I(+4!Q
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/ D)*}01'=Lb(64kR!,}01,-LS>@(64!(+49Q.0I%!,�7!U60I(+>@Df01,�,24!,-LSQ)pTLI,-GS'=U+7A01(+')4@')/y01%!,�03D)Q)Q=,-L2 O�%!,nR9,-GI(6Q=4
Q='=D)Ub')/uh9 #"�:�?!%!')0I'=4�,24!,-LSQ)p LS,-GS'=U+790I(+'=4�(+G9 &,2U+U >kDK01*3%!,2R 01'Z0I%!,k,24!,-LSQ)p�GI?!LS,JD)R
,��9?�,-*}01,2Rv/e'=L 0I%!,�$ a zL��
 By,-D)> Df0;"lM��M���T 

O�%!,m?!U+D)*-,1 u%!,-LS,�01L1Df4!GN�),-LIGS,.,->T(60I01D)4!*2,n?!U+D�p8GuD *2LI(#01(+*-D)U�LI'=U6,n(+G Df0&0I%!,m?!%!')0I'=4
*2'=U+U6(+>@Df01'=L2 5
 ')Ln'=?90I(+>�79> , � ,2*20I(0�=,24!,-GSG�(64 *-')U+U+(6>kDK01(+')4 (60�(6G�(+>T?�'=LS01D)4X0Y0I%�Df0n0I%!,
�8(+L�017�DfU�,2U+,2*201LS'=4 B�,JD)> GS?y')0�Df0n0I%!, *2'=U+U6(+>@Df01')L ?y')GI(60I(+'=4^B�,�D)G�GS>kDfU+UtD)GY?y'=GSGI(6B!U+,f 
O�%!,;,-U6,-*}01LI')4vB�,JD)> R9'A,2G�49')0YD)*20I7�D)U+U#p LS,JD)*3%^01%!,;?!%!')0I'=4^*-'=U6U+(+>@Df0I'=L.�8By,2(+4!Q�B�,-4X0
(64�0I'�0I%!, R!7!>T?�BXp.01%!,b03DfQ=Q=,-Lt>@D)Q=4!,}0�GI%!'=L�01U#p;Df/ 01,2Lt0I%!,&LID)R!(+Df01'=L2 tz&790j*-'=49GI(+R9,-LI(64!Q
0I%!,�'=?90I(+*2G�')/b01%!, ,-U+,2*20ILI'=4 B�,JD)>�D)Gm(#/]01%!, 01D)Q=Q=,2L�R!(6?y'=U6,M ,-LS, GN u(#01*3%!,2R�' � �y0I%!,
,2U+,-*}01LS'=4�B�,JD)> Df0 0I%!, L1DfR!(cDf0I'=L�*JD)4 B�, ?!LS' CS,-*}01,-R�/e')LN &D)LIR�0I'�/e'=LI> D1�8(+L�017�DfUA(6>kD)Q),
'=4 01%!,@*-'=U6U+(6>kDf0I'=L�,24�0IL1D)49*-, ?!U+D)4!,f ^O�%9,k?�'=GI(#01(+')4 D)49R�GI(6|-,T')/ 01%9(+G��8(6LS017!D)UbGI?�')0
R!,}01,2LI>T(+4!,2G�01%!,CR!,}��4!(60I(+'=4_'f/nh $ ,2>@(6GIGS(+'=4 D)49Q=U+,k/e')L�01%!, ?!%9')01'=49G- �H/�01%!(6G GI?�')0
(6G GI>@D)U6U *2'=>@?!D)LI,2R�01'Z0I%!, *-'=U6U+(6>kDf0I'=L.D)?�,-L�017!LS, D)4!R_(6G�*-'=LSLI,2*201U#p *2,-4X01,2LI,2R 0I%!,-4
0I%!,YB9LI,->TGIG�01LID)%!U+794!Q ?!%9')01'=49G&')/tD;Q=(0�),-4@,->T(+GIGS(+'=4@D)4!Q)U+,�� (64�0I,-LSGI,-*}0&0I%!,Y,24X01L1Df4!*-,
?!U+D)4!,C')/Y01%!,v*-'=U6U+(+>@Df0I'=L�(64 D  &,2U+U FrR!,}��4!,-R:LI(64!Q�'f/�L1DfR!(+7!G���� *-')4!*-,24�0ILI(6*  u(#01%
0I%!,v*2'=U+U6(+>@Df01')L D)?�,-LS0I7!LI, �� u%!,2LI,�� (+G�01%!,^R!(+G�03D)49*-,ZB�,20  ,-,24�01%!,vL1D)R9(cDf0I'=LTD)4!R
0I%!,�*-'=U6U+(+>@Df0I'=Lu,-4X01LID)4!*-,�?!U+D)4!,f ��r4 0I%!(+G� &DJp D *-'=U6U+(+>@Df0I'=Lu')/&R9(cD)>T,20I,-L �^?�D)GIGS,-G
'=49U6p 01%!')GI, ?!%9')01'=49G�')/�,2>@(6GIGI(6'=4_D)49Q=U+,���� ���=M	�Z B�H/u%!'4 ,��),-L 01%!,kGI(+|2,k')/�0I%!,
�8(+L�017�DfU�GS?y'f0�(+GY*-'=>T?�D)LID)B!U6,.0I' '=L�UcD)LSQ=,-Lu01%!D)4Z01%9, *-')U+U+(6>kDK01'=L�Df?y,2LS0179LI, 0I%!,-4Z0I%!,
LS(+4!Q�(+>@D)Q=,n')/P?9%!')01')4!Gu')/]D Q=(��=,-4^,->T(+GSGI(6'=4^D)4!Q=U6,
��(+GuGI>T,JD)LS,-R^'=790.��GI'�01%�Df0�0I%!,
, � ,2*20m')/b*2'=U+U6(+>@Df01(6'=4 (+GYGI(6>@?!U#p 01' LS,-R!79*-,�01%9,�(+4X01,24!GI(#0rpZ'f/]01%!,�B�,JDf>�B!7A0m4!')0Y01'
,24!%�D)4!*2,;0I%!,.*-'=%9,-LI,24X0n*2'=>@?�'=4!,24X0J 


Y'f01,C01%�Df0�0I%!(+G@D)4�D)U#p8GI(+G�R!'8,-GT4!')0@?!U+D)*-,^D)4Xp GI?�,-*2(6��*vU+(6>@(#01G ')4:01%9,vGS(+|-,^')/
0I%!, By,-D)>�DK0m01%!, LID)R!(cDK01'=L2 �O�%!,�B�,JD)>�GI?�')0.*JDf4�Df4!R GI%!'=79U+R By, U+D)LIQ),-LY0I%!,-LS, 01'
(64!*-LS,JD)GS, 0I%!,&U6(6/e,20I(+>T, ')/!0I%!,&*2LSp8GS01D)U8By,}0  &,2,-4 GI?�')0P>@'4�=,2G- 
 ')L�0I%!, � F ��$ *2'=%!,2LI,-4X0
B!LS,->TGIG�01L1Df%!U+7!49Q GI'=79LI*-,�0I%!,�B�,JD)> GI?�')0.DK0�01%!, L1D)R!(+Df01')L5 &D)G.D)B�'=790mM 8 8 L- o>^ WG2 
/e'8*-7!GS,-R.R!'4 u4.01'�D�"@8 8 L- o>^ WG2 .�8(+LS0I7�D)UfGI?�')0�Df0d0I%!,b?!LI(6>kD)L�p�*-'=U6U+(+>@Df0I'=L ?y'=GS(60I(+'=4!,2R
`9"@8~R9'� u49GS01LS,JD)> 'f/j0I%!,.L1D)R!(+Df01')L- 

O�%!, GI7!?�,-LS(+'=Lq,2>@(#0I01D)4!*-,]*3%!D)L1D)*}01,2LI(+G�01(6*-Gt')/801%!, $ abz���
^By,-D)> D)U6U+'4 01%!,]0IL1D)4!G F
�),-LIGS, R!(6>@,24!GI(6'=4!G.01' B�,@GS'=>T,� u%�Df0 GI>@D)U+U6,-Lm01%!D)4 01%9(+G./e'=L;0I%!, :=<?>�> @ GI'=79LI*-, �
>T'=LI,�GI' (+4k0I%!,1�),-LS0I(+*-D)Uy0I%�D)4k0I%!,n%!')LI(+|2'=4X03D)U�R!(6>@,24!GI(6'=4d PO�%9,�R!( � ,-LS,-4!*2,�B�,20  ,-,-4
0I%!,&%!')LI(+|2'=4X03D)UAD)4!R��=,-L�01(6*JD)U8,->T(60S03D)4!*2, 'f/�01%!, $ a zL��
 B�,JD)> (+>T?!U6(+,-Gd0I%�Df0P>kD)E�(64!Q
0I%!,nGS?y')0 LI')7!4!R DK0 0I%!,nLID)R!(cDK01'=Lb(+>T?!U6(+,-GbDf4k,-U6U+(6?901(6*JD)U8�A(6LS0I7�D)U GI?�')0&Df0 0I%!,n*2'=U+U6(+>@DKF
0I'=L.�tD)49R "$B %&$2"�$�* 1 �) 2�H0.(+GmR!(�-T*-7!U#0�01'C*-')4!GS0ILI7!*}0 D *2'=U+U6(+>@Df01'=L# u(#01% D)4 ,-U6U+(+?A01(+*-D)U
D)?�,-L�017!LS,��AGI' 0I%!,�*3%!'=(6*-,5 D)G&>kD)R9,Y01'�>kDfE),n0I%!,1�8(+L�017�DfUyGS?y')0&LI'=794!Rd ]O�%!(6G&(+G  u%Xp
0I%!,.By,-D)>~GI?�')0u'=4C01%9,;LID)R!(+Df01'=L&(+GuD)G�pA>T>T,201LS(+*f 


P(6Q=7!LI,m�9 6"�V GS%!'4 uGY%!'4 0I%!,.*-'=U6U+(6>kDf0I,-R@?!%!')0I'=4vGS?y,2*20ILI7!> R!,2?y,24!R!GY7!?y')4C0I%!,
0IL1D)4!G �=,2LIGI,m,2>@(#0I01D)4!*-,�')/d0I%!,�,2U+,-*}01LS'=4 B�,JD)>^ O�' Q=,24!,-LIDf01,n0I%!(+G ?!U+'f0 0I%!,�(64!*-LS,JD)GS,-G
(64 ,->T(60I01D)4!*2,@ &,2LI, GI(+>T?!U#p 0IL1D)49GIUcDK01,-R (64�0I' D)4 (+4!*2LI,JDfGI,-R �8(+L�017�D)UnGI?�')0CGI(6|-, '=4
0I%!,@*2'=U+U6(+>@Df01')L- �O�%!(+G9 &D)G R!')4!,@B�,-*-D)7!GS, (60= &D)G�DfGIGI79>@,2R 01%�DK0�0I%!,@GS?y'f0 GS(+|-,T')/



���������
	���
�����������������	���� �Xh


P(6Q=7!LS,��! #"�V>��$&')%!,-LS,-4X0m?!%!'f01'=4 GS?y,2*20ILI7!> /e'=L�0I%!LI,2,�R!( � ,2LI,-4X01�)DfU+7!,2Gn')/]0I%!, ,2U+,-* F
0ILI'=4 B�,JD)> 01LID)4!GN�),-LSGI,;,->T(60I01D)4!*2,) O�%!,.%!')LI(+|2'=4X03D)U F GS%!'4 u4v'=4 0I%!,m?!U6')0�K&Df4!R �=,2L�F
0I(+*JDfUP,->T(60S03D)49*-,-G.DfLI,�D)GSGI7!>T,-R 01'CGS*JD)U6,�01'=Q=,}01%!,2L- 2� <A W�78 8	*2'=U+U6(+>@Df01')L�U6'A*-Df01,2R
w=h 8{/eLS'=> 0I%!,.L1D)R9(cDf0I'=L� &D)Gu7!GI,2Rv/e'=L 0I%!(+G�*-D)U+*27!UcDf0I(+'=4  
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0I%!, ,-U6,-*20ILI'=4 B�,JD)> '=4_01%!, LID)R!(+Df01'=L��bD)U+LS,JD)RAp *2U+'=GS, 01' M98 8 L2 W>^ WG2 0� *JDf4!4!')0�B�,
/e7!L�01%!,2L (+4 8 Df01,2RCD)4!R G�03DJp *-')4�01D)(+49,-R  u(60I%!(+4@01%!,mU6(+>T(601Gb')/t0I%!,�*-L�p8GS03DfU  <- %!,24C0I%!,
�8(+L�017�DfU GS?y'f0�GI(6|-,@By,2*-'=>T,-G�*2'=>T?�D)L1DfB!U+,� u(60I% 01%9,k*-')U+U+(6>kDK01'=LmDf?y,2LS0179LI,k0I%!,-4 0I%!,
*2'=U+U6(+>@Df01(6'=4@(6G�LI,24!R!,-LS,-Rv(+4!, � ,2*201(��=, �yDf4!R 01%!,.?!%!'f01'=4^GI?�,-*}01LI79> D)4!R^?y'=U+D)LI(6|JDf0I(+'=4
LS,��=,2LS0 01'm01%9,-(+L]794!*-'=U6U+(6>kDf0I,-R2�fD)U67!,-G2 PO�%!,2LI,�(+G D)4!')0I%!,-L]*2'=4!4!,2*20I(+'=4TBy,}0  &,2,-4k/e'8*JDfU
GS?y')0@GI(6|-,^D)4!R:By,-D)> ,->T(60S03D)49*-, 01%�DK0k(6GT*2'=4!4!,2*20I,-R  u(#01%:0I%!,^LI,-5�7!(6LI,2>@,24�0T01%!Df0
D)U6U&,2U+,-*}01LS'=4!G�,-4X01,2L 01%!,CL1DfR!(cDf0I'=L Df0 0I%!, G1Df>@,C(+49*-(+R9,-4!*2,CD)4!Q=U6,  u(601%_LS,-GS?y,2*20T01'
0I%!,C?!UcD)49,-GT')/Y0I%!,^*-LSp8G�03D)U  \]L1Df*201(6*JD)U6U6p��b0I%!,^R!(0�),-LIQ),-4!*2,vR!'8,-GT4!')0TB!LS'XD)R!,24 0I%!,
*2'=%!,-LS,-4X0u?�,JD)E@?!LI'4�8(+R!,2R 01%�Df0 (60 (6G E),2?90�By,2U+'4 01%!,m>T'=GID)(+*YGI?!LS,JD)RC')/t01%9,m*-LSp8G�03D)U  
� *-'=49GI,-L �fDf01(��=, �fD)U67!, /e'=L�01%!,vD)U+U6'4 D)B9U+,CD)4!Q)7!UcD)L�R!(��=,2LIQ=,24!*-,�� (64 0I%!,Z,2U+,2*201LS'=4
B�,JD)>�Df0.01%!,TL1D)R9(cDf0I'=L, '=7!U+R 01%9,-4 B�,@M)h :dL� @OjD)E),24�0I'=Q=,20I%!,-L9 u(60I% D^s)h)h :<8
L2 W>^ WG2 )GS?y')0PGI(6|-,�Df0P01%!,&/e'8*-79G.�=01%9(+GPU6,JD)R9GP01'mDf4 ,->T(60I01D)4!*2,&')/t"�h 8 8 � :dLjDf0�"�M,�����T 
O�%!(6Gu*-'=LSLI,-GS?y')4!R!G�01'�01%!,.7!?9?y,2L�*27!LN�),�(64 
P(+Q! A�! #"�V9 

��� � ��� � � !#� ��"2��� � !#�@
 � ����!;����� �����
O�L1D)49GIUcDK01(+49Q 01%!,CB�,JD)> ,2>@(#0I01D)4!*-, (64X01' L- o>v oG- �fD)U67!,-G�/e')L�01%!,CB�,JD)> LID)R!(67!GTD)4!R
R!(��=,2LIQ=,24!*-, LS,-5�7!(+LS,-Gn0I%!,�E�4!'4 uU+,2R!Q=,�'f/]01%!,��_/e7!49*201(6'=4 ')/]0I%!, 0IL1D)4!GS?y')LS0mU6(+4!,;By, F
0  ,-,24 0I%!,�D)*-*2,-U6,-L1DK01'=LmDf4!R 01%!, LID)R!(cDK01'=L�� R!,}��4!,-R�D)G�0I%!, L1Df0I(+' 'f/ 0I%!, B�,JD)> GI(6|-,
0I'T(#01GuD)49Q=7!UcDfL R!(0�),-LSQ=,-4!*2,) 

O�%!,�?9LI,-U6(+>T(+4�DfLSp�')?901(6*-G&R9,-GI(6Q=4 ) w�+y')/q01%9,�:=<?>9> @xBy,-D)> U+(64!,2FeGI,2,�OPDfB!U+,��! W<;K
(6G&GI%9'� u4C(64 
P(6Q! ��! 6"�[A ]O�%!,�%!')LI(+|2'=4X03D)UyD)4!R �),-L�01(+*-D)U�By,}03D /e7!4!*}01(6'=4!G DfLI,�GS%!'4 u4 (+4
0I%!,�7!?!?�,-LnD)4!R U6'� ,-LY?�D)4!,2U+G�� LI,2GI?�,-*}01(0�),-U#p= .z&,}0  &,2,-4 01%!,;0  &' ?�Df4!,-U6G�(+G�GI%!'4 u4 D
GS*3%!,->@Df01(6*�'f/P01%9,;0IL1D)4!GS?y')LS0�UcDf0S01(6*-,) O�%!,;R!,-GS(+Q=4vBy,2Q=(+4!G�Df0�01%9,�,��9(#0�')/P0I%!,�B�,JDf>
/eLS'=> 0I%!,m,-49Rv')/t0I%!,mU+(64�D)*�Df4!RC,-4!R!G�Df0 :=<?>�> @C 9O�%!,�� *-'8'=LIR9(+4�Df0I,�(+G&>@,-D)GI7!LS,-R
D)U6'=4!Q�0I%!,.D+�A(+G�')/�01%9,;U6(+4�Df*��  u(#01%C(60IG '=LS(+Q=(64 Df0�01%9,;>T(+R8Fr?�'=(+4X0 'f/�0I%!,;D)*-*2,-U6,-L1DK01'=L2 

P(6Q! =�! #"�w.GI%!'4 uG&0I%!,�By,}03Dm/e7!4!*20I(+'=49G 0IL1D)4!GSUcDf0I,-RT(+4X01';L- o>^ WG2 8B�,JDf>xGI(+|2,nDf4!RkGS%!(6/ 0I,-R
0I' ?!UcD)*2,@0I%!, L1D)R9(cDf0I'=L DK0�01%!, ')LI(+Q)(+4d vO�%!, R!,-GS(+Q=4 D)U6U+'4 uG�0I%!, LIDf01(6' ')/�01%9, GI?�')0
GS(+|-,2G Df0T01%!,ZL1D)R!(+Df01')L@Df4!R *-'=U6U+(6>kDf0I'=L 0I'�By,ZD)R CS7!G�01,2R '��),-L DfBy'=7A0 D)4�')LIR!,2Lk')/
>@D)Q=4!(#017!R9,mGI(+>T?!U#p BXpC*3%�D)4!Q)(+4!Q 01%9,�*27!LILS,-4X0n(64^0I%!,.By,-D)> U+(64!,m,-U6,->T,-4X01G2 ��r4C01%!(6G
 &DJp�(#09 u(+U+U]B�,k?�'=GSGI(+B9U+, 01'v'=?901(6>@(6|-, 01%9,@'=?A01(+*2G;/e')L D^Q=(0�),-4 GS(+|2,k')/&*-LSp8G�03D)U&D)4!R
*2'=U+U6(+>@Df01'=LYDf/ 0I,-L.By,-D)>TG�DfLI,�R!,-U6(0�),-LI,2R 0I'^0I%!,T%�D)U+UP�tD)4!R >@')LI, ?!LS,-*-(6GI,3�fD)U+7!,2Gm/e'=L
0I%!,.,->T(60I01D)4!*2,-GuD)LS,;(64 %�D)4!R  


Y'f0�'=4!U#pC>�7!G�0n01%9, �8(+LS0I7�D)Ut,-U6,-*}01LI')4 GI?�')0�B�, GS>kDfU+Ut,-4!')7!Q=%Z0I'@�!01 u(601%9(+4v0I%!,
*2'=U+U6(+>@Df01'=L D)?�,-LS0I7!LI, � B!790k(60T>�7!G�0 DfU+GI' B�,Z*-,24X01,-LS,-R '=4 01%!,vD)?�,-L�017!LS, D)4!R:GS01DKF
B!U6,) 6�r4 '=LSR!,-L 0I' >kDf(+4X03D)(64 D�G�03D)B!U6,�B�,JD)> ?y'=GS(60I(+'=4 ')4 01%!,m*2'=U+U6(+>@Df01'=L��=01%!,;� F ��$
,��9?�,-LS(+>T,-4X0 )oMD+](64!GS0ILI7!>T,-4X01,2R 01%!, *2'=U+U6(+>@Df01'=L# u(#01% D GI,2*-'=4!R!D)LSpXFr,2>@(6GIGS(+'=4 R!,}01,2*}F
0I'=L- �O�%!, R9,201,2*20I'=L, &D)G�')/ 0I%!,GH�?!(+4AFH*-7!GS%!(+')4JIkR!,2GI(6Q=4 D)4!R  D)Gn(+4!G�03D)U6U+,-R^B�,20  ,-,-4
GS,-Q=>T,-4X01G�')/�01%9,^*2'=U+U6(+>@Df01')L;49,JD)L 01%9,^?�'=GS(601(6'=4�')/�01%9,^GS%!'4 &,2L@>@D+�A(+> 7!>v �O�%!,
LS,JD)R!')790E D)G�R!(��A(6R!,-R^(+4X0I'�/e')7!Lu587!D)R!L1Df4�0IG.�  u%!(6*3%ZLI,-D)R^,-5�7�D)Ut*-79LILI,24X01G1 u%9,-4v0I%!,
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P(6Q=7!LS, �9 6"l[8�0B�'=LI(6|-'=4X01D)U F 7!?!?�,-L�?�D)49,-U KtD)4!R��=,-L�01(6*JD)U F U6'4 &,2LP?�D)49,-U KdB�,201DY/e7!4!*}01(+')4!G
/eLS'=>{01%9,;?9LI,-U6(+>T(+4�DfLSp@'=?901(6*-GuR!,2GI(+Q)4^/e'=L 0I%!,.01L1Df4!GI?�'=LS0�U6(+4!,�/eLS'=>{01%9,�Df*-*-,2U+,2L1Df0I'=L
0I'k01%!,=: <?>�> @ ?!%!'f01'=4 GS'=7!LS*-,) mO�%9,�By,-D)> U+(+49,�U+Df0I0I(+*-,;(+GYGI%!'4 u4 GS*3%!,->@Df01(6*JD)U6U6p
B�,20  ,-,24 0I%!,�0  &' ?!D)4!,-U6G.�O u(#01% R!(6?y')U+, >@D)Q=49,201GnLI,-?9LI,-GS,-4X01,2R�BXp 0I%!,�GS%!'=LS0�By'/�A,-G
D)49R�5�7�D)R!LS7!?y')U+,-G B�p�01%!,@03D)U6U+,-L.U6(+4!,2G- O�%!, � *-'8'=LIR!(64�Df0I,k(+G�,-5�7�D)U 01'Z0I%!, 8�(6Q=%X0
?�DK01%^U+,-49Q)01%C')/j01%!,.,-U6,-*}01LI')4!GYG�03D)L�01(64!QTDf0�01%!,;*-,24X01,-L�')/j01%!,.U+(64�D)* �!7!?C01'@D)4v,2LILS'=L
')/PD�/e,� *->{/eLS'=>{01%9,9�),-L�01(+*-D)Uq>T')01(6'=4 ')/�01%!,.B�,JD)>^ 
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P(6Q=7!LS,��! #"�w>�@BY')LI(+|2'=4X03D)UdD)4!R �=,-L�01(6*JD)UqL2 W>^ WG2 !,-4;�),-U+')?y,2G�/e'=L 0I%!,.,-U6,-*20ILI'=4^B�,JD)> (+4
0I%!,YLS,-Q=(6'=4T')/d01%9,n?!%!'f01'=4@GI'=7!LS*-, �9D)G R!,-LS(0�),-Rk/eLS'=>�01%!,�B�,JD)>x,2>@(#0I03Df4!*-,YD)4!R@By,}03D
/e7!49*201(6'=4!GY')/ 
P(+Q9 ��9 6"l[8 nO�%!, '=LS(+Q=(64v'f/]01%!, � *2'A')LIR!(64�Df01,;%�D)GnBy,2,-4 ?!U+D)*-,2R Df0n0I%!,
LID)R!(cDK01'=L2 1�r4 0I%!,�LI,2Q=(+')4 By,}0  &,2,-4 01%9,�L1D)R9(cDf0I'=LnDf4!RZ01%9,�*-'=U6U+(6>kDf0I'=L 01%9,�,-4;�=,2U+'=?�,
LS,2/e,-LSG�01'�01%!,.?!LS' CS,-*}01,-Rv(+>@D)Q=,�'f/P01%9,;,2U+,2*201LS'=4^By,-D)> �!D)4!R^R!'A,2Gu4!')0�R!,-GS*-LS(+B�,.0I%!,
GS(+|-,.')/PD ?!%Xp8GI(+*-D)UqB�,JD)>{0I%�Df0�,��A(6GS01Gu(64C0I%�Df0uLS,-Q=(6'=4d 
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B�,JD)>  DfG�?9LI'=?�,-LSU6pkD)U+(6Q=4!,-R ')4 01%!,.*-')U+U+(6>kDK01'=L2 �O�%9,;LS,JD)R9'=790# &D)Gu*-'=4!49,-*20I,-R �8(cD
Dk/e,2,-R!B�Df*3E U+'8'=?v0I' 01%!, U+D)GS0nGS0I,-,-LS(+4!Q ,2U+,2>@,24�0IGm'=4 01%9,�,-U6,-*20ILI'=4 B�,JD)> U+(64!, ?9LI(+')L
0I'k01%!, L1D)R!(+Df01')L- n���),-L�0I%�Df0�R9(+GS01D)4!*2, DkB�,-4!R ')/b')4!U6p "�h(: �@LS,-GI79U601GY(+4 D@GI%!(#/ 0�')/
"@8 8�DK0�01%!, *2'=U+U6(+>@Df01')L�?y'=GS(60I(+'=4d .O�%!,�GS>kD)U6UjR9, 8�,2*201(6'=4!G�0I%�Df0;D)LS,�4!,-*2,-GSG1D)L�p 01'
Ef,-,-?C01%9,;B�,JDf>{*-,24X01,-LS,-R^'=4 01%!,.*2'=U+U6(+>@Df01'=L]R9'T49')0u?!LI'8R!7!*2,.D)?!?!LS,-*2(cD)B!U6,� DfU+ET(+4
0I%!,YB�,JDf>�FH*-LSp8G�03D)U D)49Q=U+,f O�%!(+G >T,JD)4!G]0I%�Df0&D)4kDf*201(��=,u/e,-,2R!B�D)*3ETGSp8GS0I,-> *JDf4kB�,YGS,20
7!?vBy,}0  &,2,-4 0I%!,�(64!GS0ILI7!>T,-4X0I,-R *2'=U+U6(+>@Df01'=L&D)4!RvR!, 8�,2*20I(+'=4v*-'=(6U+G�CS7!GS0Y7!?!G�01LS,JD)> ')/
0I%!,�L1DfR!(cDf0I'=L.�X0I%�Df0�*-D)4 '=?�,-L1DK01,n(64!R!,2?y,24!R!,-4X0u')/q0I%!,�*2LSp8GS01D)UqD)U6(+Q=4!>T,-4X0 GSp8G�01,-> 01'
Ef,-,-?^01%!,.,2U+,-*}01LS'=4vB�,JDf>~D)(6>@,2RvDK0�01%!,.*-,24X01,-L�')/�01%!,.*2'=U+U6(+>@Df01'=L2 

O�%!,�,��A?y,2LI(+>T,-4X01D)U ?!LI'=Q)L1D)>x(64k?�D)LS(60rp��8(+')UcDf0I(+'=4�Df0 �), � ,-LSGI'=4 FtD)B@%�D)G&D)U+LS,JD)R9p
R!,2>@')4!GS0IL1Df0I,-R�D ?�'=GI(#01(+')4 G�03D)B9(+U+(6|JDf0I(+'=4 *-(+LS*-7!(#0�01%�Df0@(+GTD)B9U+, 01' E),2,-? 0I%!,vB�,JDf>
?�'=GI(#01(6'=4ZG�01,JDfR9p 01'  u(#01%!(64 M)h : ��'4�),-L;DCM)hA8�U+,��=,2L.D)LI>^ 9��U+,2GIGmGI')?!%!(+G�01(6*JDf0I,-R
�),-LIGS(+'=4 ')/;01%9(+G *2(+LI*27!(60  u(+U+U�>T,-,20 0I%!, ?�'=GI(#01(+')4�GS01D)B!(+U6(60rp LI,25�7!(+LS,->T,-4X01G /e'=Lk0I%!,
:=<?>�>"@{?!%!')0I'=4^GI'=7!LS*-,f 

��� � � � � � !#� ��"2��� � !#�@
 � 
*

�
O�%!,;,-U6,-*}01LI')4ZB�,JD)> (6G�R97!>@?�,-Rv(+4C01%!,;%!'=LS(+|2'=4X03D)Uq?!U+D)4!, � D)GYGS%!'4 u4 (+4C��Q=79LI,;�! W�9 
O�%!,^%!'=LS(+|2'=4X03D)UuB�,-4!R:' � ,2LIGTGI,��=,-LID)U�DfR>�fD)4X03D)Q=,2G@'4�),-LkR97!>@?9(+4!Q 01%9,vB�,JD)> (64X01'
0I%!,.Q=LI'=794!Rd ]O�%!,.03D)Q)Q=,-L�>@D)Q=4!,}0u(+G�,-D)GI(6,-L 01'�GS7!?!?�'=LS0�(6/j(60 GI(60IGu(+4 01%9,;%9'=LI(6|-'=4X03DfU
?�'=GI(#01(6'=4d �H0 (+G D)U6GI'�,JD)GS(+,-Lb01'�>@')7!4X0 D)49RkGI,2LN�8(+*2,Y0I%!,Y/e'8*JD)U�?9UcD)4!,�(+4T01%!(6Gb?y'=GS(60I(+'=4d 
O�%!, R97!>@?_(#01GS,-U6/u(6G�D)U6GI' >T'=LS, D)*-*2,-GSGI(+B9U+, (64_*JD)GS, (60�49,-,-R9G�01' B�, GI,2LN�8(+*2,-Rd �n4
D)B�'4�=, FrQ=LS'=7!4!R.R!7!>T?;D)U+GS'uD � '=LIR!Gd0I%!,]?�'=GIGS(+B!(6U+(60rp�')/ALI794!4!(+49Q�?�D)L1DfGI(60I(+* B�,JDf> R!7!>T?
,��9?�,-LS(+>T,-4X01G 01%�Df0&R!' 4!')0&(+4X01,2LS/e,2LI,, u(#01%k0I%!,�'=?�,-LIDf01(6'=4k')/q0I%!,�,��9?�,-LS(+>T,-4X03DfU %�D)U6U  

O�%!,�?9LI(+>@D)L�p�R!,-GS(+Q=4 LS,-5�7!(6LI,->T,-4X0 /e'=L 0I%!,�,2U+,-*}01LS'=4kB�,JD)> R!7!>T?k(6G 0I%�Df0 (60 %�D)G
D GS7>-T*-(6,-4X01U#p %!(6Q=% *JDf?�D)*-(#0rp@0I'�%�D)49R!U+,�B�,JDf>@G ')/q01%!,m%9(+Q=%!,2GS0&(+4X01,24!GI(#01(+,2G&/e'=LS,-GI,2,-4
/e'=L�: <?>�>"@C >� V=h%&�- R!,-GS(+Q=4  '=7!U6R^?9LI'4�8(+R!,.D�D�%!,-D)U60I%�p >kD)LSQ=(+4@/e'=L '=?�,-LIDf01(6'=4
')/qD@"lM �M��� B�,JDf> DK0 < : � D)4!RkGI7>-T*-(6,-4X0 *-D)?�D)*2(60rp�01' %�D)4!R!U6,n<�:O� Df0 M)h������ (+4
0I%!,.*JD)GS,;'f/ D /e7!LS0I%!,-Lu7!?9Q=L1D)R9,) 

��� � � � � !#�@
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! ��� �@����� 	 ��!�� � �����
O�%!,2LI,�D)LS,�01%!LS,-,�/ D)*}01'=LSGn01%!Df0m>�7!G�0mB�,�03D)Ef,-4 (+4X01'CDf*-*-')7!4X0.(+4Z0I%!, R!,-GS(+Q=4 'f/ 0I%!,
GS%!(+,2U+R!(64!QT/e')L�0I%!, :=<?>9> @ By,-D)> U+(+49,) uO�%!,��!LIGS0�(+Gu01%!,�*-'=4!G�01LID)(+4X0�')4Z01%!,�B�D)*3E=F
Q=LS'=7!4!R@L1D)R9(cDf0I(+'=4 U6,��=,2U�0I%�Df0 (+G D)U6U+'4 &,2R@')7901GS(+R!,u01%!,�B�,JD)> ,-49*-U+')GI7!LS,) ]O�%!,�GI,2*-'=4!R
/ D)*}01'=L�(6G�0I%!,ZU6,��),-Uu')/�LID)R!(+Df01(6'=4 (+4 01%!,^,��A?�,-LI(6>@,24X03D)Uu%�D)U6U  u%!(+*3%:*JD)4:Q=,-49,-L1DK01,
B�Df*3E8Q)LI'=7!49R (64�01%!, R9,201,2*20I'=L R!7!LS(+4!Q 4!')LI>@D)U LS7!4!4!(64!Q! O�%!, 01%!(6LIR / Df*201')L�(+G 0I%!,
*2'=4X01LI')U 'f/�%�D)|-D)LIR!G9 u%!(6*3%�>kDJp '8*-*27!L�(64 0I%!,k,��=,24�0 ')/uDC/ D)(+U67!LI, ')/&'=4!,@'=L.>@'=LS,
')/]0I%!,�B�,JD)> R!,2U+(��=,-L�pZG�p8GS01,2>@G2 mO�%!,���LSGS0m(6GIGI79,�%�D)GYBy,2,-4 GS0I7!R!(+,2R BXpZ0I%!, �), � ,-L F
GS'=4 F�DfBy'=LIDf01')LSp '�D)R!(+Df01(6'=4 $&'=4X0ILI'=U6G*�.LS'=7!?O� D)4!R  u(+U6U B�,CR!(+GS*-7!GSGI,2R:/e7!L�01%!,2L (+4
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0I%!,@*3%!D)?901,2L�'=4�$&(0�8(+U $&'=49GS01LS7!*20I(+'=4  ^O�%9,kUcDK0I01,2Lm0  &' *2'=4!GS(+R!,2L1Df0I(+'=4!G.%�D/�), By,2,-4
G�017!R!(6,-RCBXp D2 '=LIE�(+49Q Q=LI'=79?^%9,JD)R!,2RCB�p Fb �&.,2U+U6,-L=F ��F ��$#K} J� GS7!>T>kD)L�pk'f/�0I%!,-(6L
LS,-*-')>@>T,-4!R!Df01(6'=4!G ) `�+q/e'=U6U+'4 uG- 

�nGSGI7!>T(+49Q�0I%�Df0u01%9,;,2U+,2*201LS'=4CBy,-D)>~R!79>@?C(+G�GS%!(+,2U+R!,2R^0I' 01%!,.LI,25�7!(+LS,->T,-4X01Gu')/
LID)R!(cDK01(+')4 G1Df/e,}0rpD� 01%!,�4!,��80YGI'=7!LS*-,�')/ B�Df*3E8Q)LI'=7!49R L1D)R9(cDf0I(+'=4C(+4C01%9,�,��9?�,-LS(+>T,-4X03DfU
%�DfU+UP(6Gn01%9,T?9%!')01')4 *2'=U+U6(+>@Df01')L- mO�%!,�>T'=GS0m?�,-49,201LIDf01(64!Q /e'=LS>@Gm')/ LID)R!(cDK01(+')4Z/eLI'=>
0I%!,.*-'=U6U+(+>@Df0I'=L&DfLI,.>�7!'=49GYDf4!RZ4!,27901LS'=4!G2 L� �v'=4X0I,�$ D)LSU+'�GI(6>�7!U+Df01(6'=4O�!DfGIGI79>@(64!Q
DT"�<�LID)R!(cDK01(+')4TU6,-4!Qf01%!Gb017!49Q=GS0I,-4 *-')U+U+(6>kDK01'=L�/e'=U+U6'� ,-R@BXpkD;GN ,-,2?!(+4!Q >@D)Q=49,20&D)4!R
s�> ')/t(6LI'=4kGI%!(6,-U+R9(+4!QJ��?!LS,-R!(6*20I,-RCD�8�78� ')/b" �W� � "�h � : IfG&(64!*-(6R!,-4X0 ')4k01%!,nR!,20I,-*20I'=L
Df0Y/e7!U+U�'=?�,-LIDf01(64!QkB�,JD)> (+4X0I,-4!GS(60rp= .O�%!(6Gn(6GmDk4!,2Q=U+(6Q=(+B!U6,.L1Df0I, *-')>@?�DfLI,-R@ u(#01%Z0I%!,
0ILI(+Q)Q=,-L L1Df0I,n/eLI'=> ?!%!'f01'=4 (64�0I,-LID)*20I(+'=4!G&(+4k0I%!,�03D)LSQ=,20- ]O�%!,�8�7 � ')/�4!,-7A01LI')4!G /eLI'=>
0I%!,&*2'=U+U6(+>@Df01'=L (+G�>@'=LS, R9(0-T*-7!U#0t01'�*-D)U+*27!UcDf0I,��KB!790PGI'=>T, /eLID)*20I(+'=4�')/q"J> 'f/ *-'=4!*2LI,}01,
GS%!(+,2U+R!(64!Q, u(+U6UAB�,�4!,2,-R!,2R@GS7!LILS'=7!4!R!(64!Qm01%!,�*2'=U+U6(+>@Df01')L�,24!*-U6'=GI79LI, 01'mGS%!(+,2U+R 01%9,�%�D)U+U
/eLS'=>{,24!,-LSQ=,20I(+*.4!,-7A01LI')4!G- 

- (60I% LI,2QXD)LSR 01' %�D)|-D)LIR9G�D)GIGS'A*2(cDf0I,-R  u(#01% 01%9,mD)*-*2(+R!,24X03D)U�/ D)(+U67!LI,�')/�By,-D)> U+(+49,
,2U+,->T,-4X0IGY'=Lu*2'=4X01LI')U+G.��0I%!,;/e')U+U+'4 u(64!Q >@,-D)GI79LI,-GE ,-LI,�LI,2*-'=>T>@,24!R!,2RZ(+4C01%9, &m,-U6U+,2L
G�017!R9p )o` +�D)4!R %�D/�), By,2,-4 (+4!*2'=LI?�'=LIDf01,2R_(+4X01'Z0I%!, :=<?>9> @ R!,2GI(+Q)4d O�%!, R!(+?�'=U6,
G�01LI(64!Qv0I%�Df0 By,24!R!G 0I%!, ,-U6,-*}01LI')4�By,-D)> 7!? 0I'� &D)LSR!G 01%9, GI7!L�/ D)*-,@/eLI'=>�0I%!, B�,-U+'4 
Q=LS'=7!4!R Df4!R 01%!,24 B�,-49R!Gm(60nB�D)*3E %!')LI(+|2'=4X03D)U  u(+U6UjB�, *-')4!4!,-*}01,2R�(64 GI,2LI(+,2GmGI' 01%!Df0
/ D)(6U+7!LS,�'f/&D >@D)Q=49,20�GS7!?!?!U#p '=Ln*-7!LSLI,-4X0;*-')4�0ILI'=Uj,-U6,-*20ILI'=49(+*-Gn*JD)4!49')0.LI,2GI7!U#0m(+4Z0I%!,
B�,JD)> B�,-(64!QTGS01,2,-LS,-R (64�0I'T0I%!,;*-,-(6U+(64!Q ')/P0I%!,.03D)Q=Q),-L�B!7!(+U6R!(+49Q! bO�%!, ?�'4 &,2LYGS7!?!?!U#p
/e,2,-R!(64!Q�0I%!(+GbGS0ILI(64!Q ')/ >kDfQ=4!,20IG  u(6U+U�B�,Y?9LI')0I,-*20I,-R BXp@D�>T,20I,-L LI,2UcDJp 01%�DK0&GS%87A01G&' �
(#/ 0I%!, *-79LILI,24X0M�fD)LS(+,2G�/eLI'=>�(601GnR!,-GS(+LI,2R �fD)U67!,�'=7A01GI(6R!,�D ?!LI,2R!,2�!4!,-R 01'=U6,-L1Df4!*-,f 2�
GS(+>T(+UcDfL�>T,20I,-L LS,-U+D�pM u(+U6U9DfU+GI'nBy, 79GI,-RT'=4�0I%!, ?�'� ,-LbGS7!?!?!U#p ')/ 0I%!, 03D)Q)Q=,-Lj>kD)Q)4!,20- 
�Y4k,-U6,-*}01LI')4kB�,JD)>x*2'=U+U6(+>@Df01'=L  u(60I%kD.B!7!LS4AFH0I%!LI'=79Q=%k>T'=4!(#01'=L  u(6U+U!B�,YU6'A*-Df01,2R*CS79GS0
7!?9GS01LS,JD)> ')/ 01%!,TL1DfR!(cDf0I'=L�01'v?!LI,��=,24�0�Dv>T(+G FrGS0I,-,2LI,-R B�,JD)>�/eLS'=> 7!GI(64!Q^L1D)R!(+Df01')L
GS7!?!?�'=LS0�G�01LI79*20179LI,-G@D)G�D B!LS,->TGIG�01L1Df%!U+7!49Q 01D)LIQ),20J \j,2LI>@D)4!,-4X0T>@D)Q=4!,}01G2 u(+U6U&B�,
U6'A*-Df01,2R:(64 0I%!,v79?!GS0ILI,JDf> LS,-Q=(6'=4:'f/n01%9,v?!%9')01'=4:By,-D)> U+(64!, 01'�By,24!R�D)4:,-LSL1D)4X0
,2U+,-*}01LS'=4 By,-D)> (64X01'�01%9, Q=LI'=794!R (+4 0I%!, *JD)GS, 01%�Df0 By,-D)> (6G ?!LI,2GI,24�0  u%!(6U+,v0I%!,
01D)Q=Q=,2L >@D)Q=4!,}0&(6G ' �  6�Y4 ,->T,-LSQ=,-4!*}pTBy,-D)> GS01')?  u(+U+U�B�,n(64!GS01D)U+U6,-RT(+4T01%!,YBy')0S01'=>
')/q0I%!,m?!%!'f01'=4 B�,JD)> U+(64!,Y0I' *JDf0I*3% 01%!,�,2LILID)4X0uBy,-D)> R9, 8�,2*201,2RvBXp@01%!,m?�,-LS>kD)49,-4X0
>@D)Q=4!,}01G2 �H06 u(+U6UAB�,�,-5�7!(6?!?�,-R3 u(601%�Dm*27!LILS,-4X0b>@')4!(60I'=Lj0I';GS%�790bR!'4 u4T0I%!,�?!LS(+>@D)LSp
B�,JD)> Df4�p 0I(+>T, ,-U+,2*20ILI'=4!G D)LI,TGI,24!GI,2R_(+4 01%!,T?!%!'f01'=4�By,-D)> U+(64!,) �r')4 *3%�D)> By,2LIG
U6'A*-Df01,2R_7!?!GS0ILI,-D)> ')/u01%9,^?9%!')01')4 *2'=U+U6(+>@Df01')L.�jD)4!R D)U+GS' Df0 01%9, ,-4X01LID)4!*-,C01' 0I%!,
?!%9')01'=4^B�,JD)> R!79>@?^By,2%!(+49R^0I%!,�,��A?y,2LI(+>T,-4X0.�7 u(6U+Ud>T'=4!(#01'=L 0I%!,.01')01D)U 8�7 �v(64C0I%!,
?!%9')01'=4CB�,JD)>~D)4!R^GI%�790Y' � 01%9,;B�,JDf>~(6/t01%9,;8!7 �C,��A*2,-,-R9G�D�G1Df/e,=�fD)U+79,) 
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��� ����� ��� !#� �	� �����	� �����
O�' GIDf01(6GS/ p�01%!,Y4!,-,2R!G&'f/d01%!,�:=<
>�> @x?!%XpAGS(+*2G ?!LI')Q=L1D)> �X01%!,�03D)Q)Q=,-R@?!%!')0I'=4kGS?y,2*}F
0ILI'=>T,20I,-L�GI%9'=7!U+RC>T,-,}0�0I%!,m/e'=U+U6'4 u(+4!Q�GS?y,2*-(#��*JDf0I(+'=49G.�
") Y\]%!'f01'=4C,-49,-LIQfpCR!,20I,-*20I(+'=4C/eLI')> [)h;:x01'k[=sD: ')/ ?EAE u(601%C,24!,-LSQ)pCLI,2GI'=U67901(6'=4
'f/]D)B�'=790Yh9 #"�:{L- o>^ WG2 �\j,2LI*-,24X03D)Q=,2G�LI,}/e,-Lu01'T01%!,;?!LI(6>kDfLSp B�,JDf> ,-4!,2LIQ)p ?EA4�
(  W,f MHIh9 #"�:2I�>@,-D)4!Gm"lM � ���x,-4!,2LIQ)pCLS,-GS'=U+790I(+'=4 /e')LuD^"lM��M����By,-D)>v 

M8 5� R!,}01,2*201')LYG�pAG�01,2>  u%9(+*3% DfU+U+'4 uGuD�*-'=794�0I(+4!QTL1DK01,;')/]Df0uU6,JD)G�0ns*��"�h�
Y,2U+,-* F
0ILI'=49G�?y,2L�GS,-*2'=4!RZ?�,-L�h9 #"�: '��),-Lu01%!(6G�L1D)49Q=,.')/P?9%!')01')4^,24!,-LSQ=(+,2G- 

<A 5�Y4 D)R!R!(#01(6'=4�D)Ut*JDf?�D)B!(6U+(60rp /e')Ln?!%!'f01'=4 ,24!,-LSQ)pZR9,201,2*20I(+'=4 /eLS'=>�M)sD: 0I' `=h;:
'f/ ?EA/�J u(60I%CU+,-GSGuGS01LS(+4!Q),-4X0�LI,-GS'=U+7A01(+')4CD)4!R^*-'=7!4X0�L1DK01,.LI,25879(+LI,2>@,24X01G. 

�9 5� 5�7�D)R!LS7!?y')U+,�>@D)Q=4!,}0 B�,20  ,-,24 0I%!,�L1DfR!(cDf0I'=LvD)4!R R!(6?y'=U6,�GS?y,2*20ILI'=>T,20I,-L
 u%9(+*3% (6>kDfQ=,-G�0I%!,vB�,JDf> GI?�')0k')4:01%9,vLID)R!(cDK01'=L '=4X0I'�D U+(+49,^')4 0I%!,^/e'8*JDfU
?9UcD)4!,f mO�%!(+GY/e,JDf0I7!LI,�>@D)Ef,-Gm(60n?y')GIGI(6B!U+,;01' ,24C�8(6GI(+')4 01%!,�79GI, ')/b/e'8*JD)U�?!UcDf4!,
*2'=7!4X01,2LIG  u(#01% 0  &'fFHR!(+>T,-49GI(+')4�D)U]LI,-D)R!'=7A0/�  u(#01%  u%9(+*3%�'=49,k*-')7!U+R�,-4!%�Df4!*-,
0I%!,Z01D)Q=Q=(64!Q�,�-T*2(+,-49*2p�'f/;0I%!, GS'=7!LI*2,) 
�'A*-D)Un?!U+D)4!,vR!,20I,-*20I'=LIG  u(#01%�0  'fF
R9(+>T,-4!GS(+'=4�DfU LI,-D)R!'=790 D)LI,^*-')4!GI(6R!,-LS,-R D)GkD�?�'=GIGS(+B!U6,C7!?!Q=LID)R!,ZB�,2p)'=4!R 0I%!,
B!D)GI,2U+(+49,TR9,-GI(6Q=4 ?!LI,2GI,-4X0I,-R_(+4 01%9(+G.*3%�D)?90I,-L2 �n4Xp (+>T?!LI'4�),->T,-4X01G.'=B901D)(+49,-R
79GI(+49QZ01%!(6G;0I,-*3%!49(+5�7!,  '=7!U+R By, '4�),-L D)49R_D)B�'��),k01%9, ?y,2LS/e'=LS>kDf4!*-,T��Q=7!LS,-G
?9LI,-GS,-4X01,2RZ(64C0I%!(+G�LS,-?�'=LS0- 

O�%!, G�pAG�01,2>	R!,2GI*-LS(+B�,-R B�,-U+'4 9�yB�D)GI,2R '=4 DkLS'A'=> FH0I,->T?y,2L1Df0I7!LI,;R!,2GI(+Q)4O� >T,-,}01G
D)U6Ub')/ 01%9,-GI, *2LI(#01,-LS(cD9 CO�%!,k'=?901(6'=4 'f/�DvGI79?y,2LI*-')4!R!7!*}01(+49Q R!,-GS(+Q=4  &D)G DfU+GI'vGS0I7!RAF
(6,-Rd - (601%@D.GI7!?�,-LS*-'=4!R97!*20I(+4!Q�>kD)Q)4!,20.��0I%!,uGI?�,-*}01LI')>@,}01,-L *-')7!U+RT'=?�,-L1DK01,�Df0 >�7!*3%
%!(6Q=%!,2L.�!,-U+R9G.��' � ,2LI(64!Q 01%!,T?y')GIGI(6B!(+U6(60rpv')/ GS'=>T,TGS?�D)*2,kG1D/�8(+49Q=G.(+4 01%!,TGI(6|-,�')/&0I%!,
01D)Q=Q=,2Ln/e'A*-D)UP?9UcD)4!,�D)LILID�p D)4!R UcDfLIQ=,2Ln%!,-D)RAFrLS'A')> /e'=LY/e79017!LS, ?y')GIGI(6B!U+, ,-4!,2LIQ)p 79?AF
Q=LID)R!,2G�B�,2p)'=4!R "lM������
��n4C(+LS'=4 p='=Ef,�R!,2GI(6Q=4  D)Gu/e'=7!49R  u%9(+*3%  &'=79U+RC*-U+D)>@? 0I%!,
s�Oj,2GIUcD���,-U6RZGS7>-T*-(+,24X01U6p 0I'k>@D)E),;(60Y?�'=GIGS(+B!U6,.0I'k'=?�,-LIDf01,;4!'=LS>kDfUq?!%!')0I')017!B�,-GY'=4
0I%!,�4!,-D)LIBXpZ01D)Q=Q=,2LY/e'8*JD)Uj?!UcDf4!,) B�'� ,��),-L��jDfG�GI%!'4 u4 B�,-U+'4 9�yL1Df0I,�*-'=49GI(+R9,-L1DK01(+')4!G
LS,-5�7!(+LS,�D�R!,2Q=LI,2, ')/�GI,2Q=>@,24X03Df0I(+'=4�(64 01%9, 03D)Q=Q)(+4!QY*-'=7!4X0I,-LIG]GS7!*3%�01%�Df0P(60P(+G (6>@?!LID)*}F
0I(+*JDfUP01'C(+49*-LI,-D)GI, 0I%!,�R!(+GS?y,2LIGI(6'=4 D)U+')4!Q 01%!, /e'8*JD)UP?!UcD)49,�D)By'4�),3 u%!Df0;(+Gm?!LS'��8(6R!,-R
BXpkD@"= Ns�O�,-GIU+D LI'8'=>�0I,->T?y,2L1Df0I7!LI,Y>kD)Q)4!,20- O�%�Df0&By,2(+4!Q;01%!,�*-D)GI, �9(#0L &D)G R!,2*-(6R!,-R
0I%�Df0 *2'=4!GS(+R!,2L1Df0I(+'=4!Gj')/�7!?9Q=L1D)R9, >kDfLIQ=(64 D)49R ,-U+,2*20ILI(+*-D)U�?y'4 ,-L]DfU+'=4!, R!'�4!'f0 CS7!G�01(6/ p
0I%!,;D)R!R!(#01(+')4�D)U�*-'=G�0�D)49R^*2'=>T?!U+,��9(#0rp ')/PD GI7!?�,-LS*-'=49R!7!*20I(+4!Q@>kDfQ=4!,20- 
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0 5m

Return yoke
Photon beam

Full-energy electrons
(13.4° bend)

k/E0 = 0.95 0.90
0.80 0.70 0.60 0.50 0.40 0.30 0.20Focal plane

Radiator

Quadrupole


P(6Q=7!LS,��! 6"J`>� � ?!U+D)4��A(6,� 'f/ 01%9,�01D)Q=Q=(64!QmGI?�,-*}01LI')>@,}01,-Lb/eLI')>xD)B�'��),��8GI%!'4 u(64!Q;0I%!,
?�DK01%T')/ 0I%!,Y?9LI(+>@D)L�p B�,JD)> Df4!RT0I%!,u01L1D CS,-*20I'=LSp�'f/d?�'=GS0�FrB!LS,->TGIGS0IL1D)%9U+7!4!Q.,2U+,-*}01LS'=4!G
')/ �fD)LI(6'=7!G�LS,-*-')(+Ud>T'=>T,-4X03D9 
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'YD)R9(+7!G�')/j*-79LN�fDf0179LI, MfV9 [�>

 79U+U#FH,-4!,2LIQ)p@R!, 8�,-*}01(+')4 "�<A W� '

P(+,2U+RCDf0."lM��M��� ") s Oj,2GIU+D
�;D)?  u(6R901% MA Wh�*2>
Ft,24!Q)0I%v')/j?�'=U+, VA 6".>
- ,2(+Q=%X0 "Jh=h�01'=4!G
Ft,24!Q)0I%v')/�/e'8*JD)Ud?9UcD)4!,�F M=sD: 0I'T`=h;: 'f/ ?EA�K w9 N[�>
$&'=(+Ud?�'4 &,2L w=h)h2� DK0YM=M E

OjD)B!U+,m�9 W�J�	��,2GI(6Q=4C?�D)L1Df>@,}01,-LSG�/e'=L 01%!,m01D)Q=Q=(64!Q�GI?�,-*}01LS'=>@,}01,2LYR!(6?y')U+,�>@D)Q=4!,}0

��� ����� � ������! �
O�%!,@03D)Q=Q),-L >@D)Q=49,20 FP
P(6Q! t�! 6"J`;K;(6G D)4 a]U6By,2EXF 0rp8?y, GS?y,2*20ILI'=>T,20I,-L GS(+>T(+U+D)L�01'Z0I%!,
,��9(6GS0I(+4!Qk01D)Q=Q=,2Ln>@D)Q=4!,}0�(64 BnD)U6U�z ')/ �), � ,-LSGI'=4 FtD)B ) "�h�+  mO�%!,�%!(6Q=%!,2L�,-4!,2LIQ)pv')/
0I%!,�:=<?>�> @�By,-D)>x(+G]U+D)LIQ),-U6p *-'=>T?�,-4!GIDf01,2R@/e'=LbBXp�Q='=(64!Qm01';GI>@D)U+U6,-L B�,-4!RkD)4!Q=U6,-G��
GS'T0I%!,�GS(+|2,-G�')/P0I%!,�>@D)Q=49,201G�D)LS,�*2'=>T?�D)L1DfB!U+, ��D)4!Rv>�7!*3%^')/P0I%!,�,��A?y,2LI(+,24!*-,;/eLI'=>
BYD)U+Utzg*JD)4 B�, *-D)LILS(+,2Rv'4�=,2L- YiY4!U6(+Ef,;0I%!, BYD)U+Utz 03D)Q=Q),-L.�7 u%!(6*3% By,24!R!G5�=,-L�01(6*JD)U6U6pD�
0I%!,7:=<?>�> @�03D)Q)Q=,-LM u(+U+U]R9, 8�,2*20 ,2U+,-*}01LS'=4!G�(64�01%9,k%!'=LS(+|2'=4X03D)Ub?!U+D)4!,��! u(601%�By'f01%
0I%!,.R!,20I,-*20I'=Lu%�D)U6UqD)4!RC01%!,.B�,JD)> R!7!>T?v*2'=4!G�01LI79*201,2R D)B�'4�=,.Q=LS'=7!4!Rd 

O�%!,�?�D)LID)>T,201,2LIG.')/b01%9,T>@D)Q=49,20;D)LS, Q=(0�),-4 (+4 OjD)B!U+, �9 W�! O�%!,@>@D)Q=49,20m?�'=U+,2G
0I%!,->TGI,2U0�=,2G  u(6U+U�/e'=LI> ?�D)LS0C'f/�0I%!,G�)Df*-7!7!> G�p8GS01,2> ��D)4!R  u(+U+UYBy,@ ,-U6R!,-Rg01' D
G�03D)(64!U+,2GIG�GS01,2,-U �)Df*-7!7!> *3%�D)> By,2L1 u%!(6*3%Z01,2LI>T(+4�Df0I,-G�(+4ZD@01%!(64  u(64!R!'4 D)U+')4!QT0I%!,
U6,-4!Q)0I%C')/j0I%!,m/e'A*-D)Ud?!U+D)4!,f 

O�%!,mR!,}01,2*201')L�?�D)*3EKD)Q=,�(6G&R!(��8(+R!,2R (+4X01' 0  ' ?�D)L�01G��bD�GI,20 ')/ "lM)w��>�A,2R^GS*-(64�0I(+U6UcDKF
0I(+'=4@*-'=7!4X0I,-LIG&GI?�D)494!(+4!Q�01%!,�/e7!U+U ,-49,-LIQfpkLID)4!Q=,�/eLI'=> M=sD: 0I' `XMD: �AD)4!R D�>@'4�fD)B!U6,
HS>T(+*2LI'=GS*-'=?�,.I 'f/�V)� 4�D)LSLI'4 ~*2'=7!4X01,2LIG�01%�DK0�(+G '=?90I(+>T(+|2,-R�/e'=L 4!')LI>@D)U '=?�,-LIDf01(6'=4
GS?�D)4!4!(64!Q 01%!,.,24!,-LSQ)pCL1D)49Q=,�/eLI'=> [)h;: 0I'@[=sD:  

O�%!,m�>�A,-RvD)LSL1DJp ?!LS'4�A(6R!,-GuDf*-*-,2GIGu01'�0I%!,m/e7!U+U�03D)Q=Q),-R ?!%!'f01'=4CGI?�,-*}01LS7!> � DfU+B�,-(60
Df0 D�>@'8R!,-G�0 ,-49,-LIQfp LI,2GI'=U67901(6'=4�')/�h9 NsD: D)4!R LI,2R!7!*-,2R ?9%!')01')4 GI?�,-*20IL1D)Un(+4X01,24AF
GS(60rp= ]O�%9,-GI,;R!,}01,-*}01'=LSG�D)LI,� ,-U6UdGI7!(#01,2RC/e')L LI7!494!(+4!Q2 u(#01%^D�B!LS'XD)R!B�Df4!RC(+4!*2'=%!,-LS,-4X0
B!LS,->TGIG�01L1Df%!U+7!49Q GI'=7!LS*-,f O�%!,}p_,-4�DfB!U+, ,��A?y,2LI(+>T,-4X0IG�0I' By,k?y,2LS/e'=LS>@,2R  u(601%�0I%!,
%!(6Q=%!,2GS0�?9%!')01')4 ,-49,-LIQ)(+,-G ?y'=GSGI(6B!U+,3 u(60I%�01%9, GI'=79LI*-,f - %!,24_LI7!494!(+4!Q  u(60I%_Dv*2'fF
%!,2LI,24�0�GI')7!LI*2,T0I%!,2p ?9UcDJp D)4 ,-GSGI,24�0I(cD)UbLS'=U+, (64 0I%!,�*-L�pAG�03D)U D)U6(+Q=49>@,24�0�?!LI'8*-,2R!7!LI, �
D)49R ?!LI'4�8(+R9,�D@*2'=4X01(64879'=7!G�>T'=4!(#01'=L�')/]0I%!, ?�,-L�/e'=LI>@D)4!*2,�'f/]01%!,�GI'=7!LS*-,f nO�%!,�>T(#F
*2LI'=GS*-'=?�,m(+G�4!,2,-R!,2Rv(64 '=LIR9,-L 01'�LS7!4 01%!,mGS'=7!LI*2,.(+4 *-')%!,-LS,-4X0�>@'8R!,mDf0�0I%!,m%!(6Q=%!,-G�0
?�'=UcDfLI(+|-Df01(6'=4TD)4!R (64�0I,-4!GS(60I(+,-G��9Df4!R  u%!,-49,��=,2Lu,-4!,2LIQ)p@LI,2GI'=U67901(6'=4kB�,20S01,-L 01%�D)4ChA sD:
(6G LI,-5�7!(6LI,2Rd i�GI(64!Q 01%!,C>T(+*-LS'=GI*2'=?�,��b01%!,CGI')7!LI*2,v(6G *JD)?�DfB!U+,C')/Y?!LI'8R!7!*2(+4!Q ?!%9'fF
0I'=4 GI?�,-*}01LID)U (64�0I,-4!GS(60I(+,-G (+4@,��A*-,2GIGu')/�M�� "�h G ?!%!')0I'=4!G I��������9D)U#01%!')7!Q=% Df*-*-(6R!,-4X01D)U
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OjD)B!U6, �! Ns � �.,2'=>T,201LS(+*-D)U.?�D)L1Df>@,}01,-LSG ')/ 0I%!, 03DfQ=Q=(+49Q GI?�,-*}01LS'=>@,}01,2LZ/e'=L@?EA �
"lM ����� �kz&,-49R � R!, 8�,-*}01(6'=4 D)4!Q=U6, � ��LI(#/ 0 � R!(+G�03D)4!*2,k/eLI')> ,��9(#0 ,-R9Q=, 01'Z/e'8*JDfU
?!U+D)4!, � �Y4!Q=U+, ��D)4!Q=U6,�B�,20  ,-,24 ,-U+,2*20ILI'=4 ?!Df01%ZD)4!RZ/e'8*JD)Ut?!U+D)4!, � *-> ID:�?EA���R!(+G F
?�,-LSGI(+')4^(64C7!4!(60IG�')/j*-> ?�,-L�?�,-LI*2,-4X0Y')/j0I%!,.(+4!*2(+R!,24X0u,-4!,2LIQ)p

E z&,24!R ��LI(#/ 0 �n4!Q=U6, *-> ID:�?EA *-> ID:�?5A
F ������K FeR!,-Q;K F > K F R9,-QCK ?y,2LI?d 01'TL1DJp D)U6'=4!Q3
 \
V "l[8 M=[fh <9 N[=[)`=h V9 Wh=<Xs "= W�=VX[ "�<A N`XsfV
[ "l[8 NV=Vf� <9 NM)h=<=` V9 o��M)w "= sfV=w "J�9 Nh=h)w
w "Jw9 Mfw MA WVXM=[)V V9 W`=`XM "= [8"�V "J�9 Nh=`)V
` "�`A 6"�h)w MA Wh)�XwXs [A WwX[=M "= N`=sf� "J�9 M)Vf�
"�h M)hA NV=`=s "= o�XVXM)V `9 o��s)` MA W�=hX[ "J�9 NV)�)�
"=" Mf�9 NV=h)w h9 WwXs)V=h "�<9 W<X[=M <9 NV)V=w "ls8 Nw=V)h

01D)Q=Q=(64!Q L1Df0I,-G# u(+U6U U6(+>T(60 4!'=LI>@D)Ud')?y,2L1Df0I(+'=4 0I'TGS'=>T,� u%�Df0�U6,-GIG�0I%�D)4 01%!(6G- 

��� ����� ��� !#� ��"2��
 ! ��!#" �����	� ���
OjD)B!U6,n�! Ns�D)4!R OjD)B!U6,n�! WV�Q=(0�),�GI')>@,Y')/t01%!,�B�,JDf> '=?A01(+*2G ?�D)LID)>T,201,2LIG�DfG&/e7!4!*}01(+')4!G
')/ 0I%!,�?!%!')0I'=4�,-4!,2LIQ)p) O�%!,u,-49,-LIQfp LI,2GI'=U67901(6'=4 D)4!R 0IL1D)4!G �=,2LIGI,�?�'=GI(#01(+')4�LI,2GI'=U67901(6'=4
 ,-LS,;*-D)U+*27!UcDK01,-Rk7!GI(64!Q 01%!,�/e'=U6U+'4 u(+49Q�D)GSGI7!>T?901(6'=4!G&/e')L&01%!,mB�,JDf>~Df0 0I%!,mL1DfR!(cDf0I'=L.�

� ? ��?EA � h9 Nh)w=h;: L2 W>^ oG- 
� � � ") [98 8{L2 W>^ oG- 
� � ��h9 Ns 8 8 L- o>v oG- 
� ��� �  Nh=M)h >@L�L2 W>^ WG2 
� ��� �  Wh=hXs�>TL L- o>v oG- 

O�%!, (+4X01LS(+4!GS(+* ,24!,-LSQ)pgLI,-GS'=U+7A01(+')4 Fe(  o,) 01%!, ,-49,-LIQfp LI,-GS'=U+7A01(+')4 (64!R!,-?�,-49R!,-4X0
')/ R!,20I,-*20I'=L�GS(+|-,/K;(6G�U6(+>T(601,2R (+4 >T'=G�0 *-D)GI,2G B�p 0I%!, h9 Wh=w;:	,24!,-LSQ)p GS?!LI,-D)R_')/ 0I%!,
?!LS(+>@D)LSp@,-U6,-*}01LI')4vB�,JD)>^ 

� 0�01%!,b/e'A*-D)UX?!U+D)4!,���0I%!, *3%!D)L1D)*}01,2LI(+G�01(6* B9LI,->TGIG�01LID)%!U+794!Q�D)49Q=U+,]*2'=LILS,-GI?�'=4!R9Gj01'YD
/e,� >@(6U+U6(+>T,201,2LIGj')/ 0IL1D)4!G �=,2LIGI,nR!(+GS?!UcD)*2,->T,-4X0J PO�%!,1�),-LS0I(+*-D)U By,-D)>xGI?�')0 GI(+|2,nDK0 0I%!,
LID)R!(cDK01'=L F h9 s98 8 L2 W>^ WG2 K.*-'=4X0ILI(+B97901,2GPD�*-'=>T?�D)LID)B!U+,bDf>@'=794�0�B�,-*-D)7!GI, ')/!0I%!, U+D)LIQ),
0IL1D)4!G �=,2LIGI,k>kD)Q)4!(6��*-Df01(6'=4 (+4 01%9,@R!(6?y')U+,�01LID)4!GS?y'=L�0;>kDf0ILI( �  BY'4 ,��),-L.�]?9UcD)*2(+4!Q^D
5�7�D)R9LI7!?�'=U+, >@D)Q=4!,}0PB�,20  ,-,24�01%!, L1D)R!(+Df01')LjDf4!R�0I%!, 01D)Q=Q=,2LjR!(6?y')U+,]>@D)Q=4!,}0PLS,-R!7!*2,-G
0I%!(+Gm>@D)Q=4!(#��*JDK01(+')4Z4!,-D)LIU#pZ01'C|2,-LI'^'4�=,2L�D GS7!B!GS01D)4X01(+D)U]L1D)49Q=, ')/ ?!%!')0I'=4 ,-4!,2LIQ=(6,-G
 u(#01%!'=7A0CGI7!B!G�03D)4X0I(cD)U6U6p:*3%�D)4!Q=(64!Q_01%!, 'f01%!,2L^')?901(6*JD)UY?!LI'=?�,-L�01(6,-G- �r49*-U+79R!(+4!Q�0I%!,
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OjD)B!U6, �! WV>����?901(6*JD)U=?9LI'=?�,-L�01(+,2GqD)4!R;LI,2GI'=U67901(6'=4!Gd'f/80I%!,]03D)Q)Q=(+4!Q&GI?�,-*20ILI'=>T,20I,-L�Df0d0I%!,
/e'8*JD)U�?9UcD)4!, �X/e'=L�?EA � "lM9����� � F �3�JK�� Fep�p>K�� Fep p � K �g��LSGS0�Fr'=LSR!,-L 01L1Df4!GI?�'=LS0 >@Df01LS(��
,2U+,->T,-4X0IG  u%!,2LI,E�@D)4!R@pTDfLI,�L1D)R!(+D)U�D)49R@01LID)4!G �=,-LSGI,�*2'A')LIR!(64�Df01,2GbLI,-GS?y,2*20I(0�=,2U6p �A0I%!,
/e'8*JD)U�?!U+D)4!, (6G�R!,}��4!,-R BXp F �B� � K �mh9 � � � � � ��� �xL- o>v oG- �,-4!,2LIQ)pZLI,2GI'=U67901(6'=4 R!7!,�01'
B�,JD)> ,24!,-LSQ)p 7!4!*2,-LS01D)(+4X0rp � � ��� � � ��� L- o>v oG- t,-49,-LIQfp�LS,-GS'=U+790I(+'=4 R!7!,�01'vGI?�')0;GI(6|-,
'=4 LID)R!(+Df01'=L � � � �

�
� �	01')01D)UnL2 W>^ WG2 &,24!,-LSQ)p LS,-GS'=U+790I(+'=4 ,��A*-U67!R!(+49Q_R!,20I,-*20I'=L GS(+|-, �

� � �
�
� � 01LID)4!G �=,-LSGI,YL- o>v oG- �?�'=GI(#01(+')4 LI,-GS'=U+7A01(+')4TR97!,Y0I'�GS?y')0 GS(+|-,�'=4TL1D)R9(cDf0I'=L � ��� � ���� 01L1Df4!GN�),-LIGS,�GS(+|2, *2'=LILS,-GS?y'=49R!(+4!Q_0I' ')4!, *3%�D)LID)*20I,-LI(6GS0I(+* ,-U6,-*}01LI')4 D)49Q=U+, ��� � �
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,.-�/�0�132�/54�2�6�7�892�:;13<�=�>
? @BADC�EFA�G H�C�EJI3E GLK�CMK�K�H ADCNA3KJA ADCNA3KDG ADCOG�GQP GJCMI3EJH ADCMKJAJP
E @BADCM?�?3E H�C�EFA3K GL?�CMR�I�K ADCNA3KJA ADCNASEJH ADCOGTA3K GJCMI�R3E ADCMU�K�?
K @BADCM?�H�R H�CM?3EFA GQP�COGVEJK ADCNA3KJA ADCNA3?�H ADCOGTA�G GJCMI�I3E GJCMHJASE
U @BADCMR�?�U H�CM?DGVE G�GJC�EJK�K ADCNA3KJA ADCNA3RJA ADCNA3UFP GJCMIDGTA GJCMRJA3?
GTA @BADCWPSUFP H�CMR�I�U U�CMIFP�G ADCNA3KJA ADCNA3I�R ADCNA3K3E GJCMH3EFA GJCMU�K�U
G�G @BADCMI�K�U H�CWP3A3H ?�C�EXPSR ADCNA3KJA ADCNA�GLK ADCNA3K�H GJCMHJA�G I�COGLR�U

,.-�/�0Y4�2�6�7�8Z2�:�13<O=�> 
 <�=L[�\�/�0^] RJA`_TaYb \�8Z6�7�-�=L[c/d] @BADCWP 	�e 6�2*f�f9g _Ta �
? @BADCM?�H�K ADCWPSRDG GVEcCM?�H�H ADCNA3KJA ADCNASEJI ADCOGTA3K ADCMHFPSH ADC�EJRJA
E @BADCMR�K�I ADCMIFPSK GLR�COGLHDG ADCNA3KJA ADCNA3?�I ADCOGTA3H ADCOGLUJA ADCMUJA�G
K @BADCMR�H�? ADCMHJA3H GLH�CMR�I�R ADCNA3KJA ADCNA3R�H ADCNA3U�R ADCOG�GLU GJCNA3?�K
U @BADCWP�PSU @BADCNA3HFP U�C�EJU�H ADCNA3KJA ADCNA3I�U ADCNA3K�U ADCNA3RJA GJCMH�RDG
GTA @BADCMI�I�K @BADCWPSH3E ?�CM?�U�U ADCNA3KJA ADCNA3HFP ADCNA3K�I ADCMHDGL? GJCWPSH�?
G�G @BADCOGL?�H @BADCWP�GL? H�CWPcEXP ADCNA3KJA ADCNA�A3K ADCNA3KJA ADC�EFA3K GJCOGLR�U
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(64!*-'=%9,-LI,24X0CB!LI,2>@GSGS01LID)%!U67!4!Q�7!? 0I' "="G�M���@ O�%!(+G *-D)?�D)B9(+U+(#0rp (+Gk49')0CD/�fD)(+U+D)B!U+,
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U+D)LI(6>@,}01,-L��j*-D)4_B�, LI,-D)U+(6|-,-R�BXp_DZ?�Df(+L;?y'=U+D)LI(6>@,}01,2L;')L Dv01LS(+?!U6,20�?y')UcD)LS(+>T,201,2L- �H0
(64C�)'=U0�),-G;D)R!R9(601(6'=4�D)U�%�D)LSR> &D)LI,�*-')>@?�'=4!,24�0IG.'=4 01%!,�B�,JD)>TU+(64!, B�,20  ,-,24�01%9,T*2'=U+U6(#F
>@Df01')LjG�pAG�01,2>�D)4!R�0I%!, GS?y,2*201LS'=>T,201,2L >@D)Q=4!,}0J jz&')01%�0rp8?�,-G]')/ ?�'=U+D)LI(6>@,}01,-LqLS,-5�7!(6LI,
D 0I%!(+4 LID)R!(cDK01'=L&D)4!R^D�R!,20I,-*}01'=Lu(+4CD �!,-U+R /eLS,-,.D)LS,JD�/e'=U6U+'4 &,2R BXp D�R!(6?y'=U6,n>@D)Q=4!,}0
D)49RZ*-')7!4X01,-LSGY/e'=Lu01%9,;0ILI(+Q)Q=,-L2 u�A?�D)*2, (6GYD/�fD)(6UcD)B!U6,m7!?!G�01LI,-D)> ')/ 0I%!,�GS?y,2*20ILI'=>T,20I,-L
(64 :=<?>�>"@ /e'=L 0I%!,.(+4!GS,-LS0I(+'=4 'f/]D ?y')UcD)LS(+>T,201,2L- 

�ma	� B!D)GI,2R *JD)U6*-7!U+Df01(6'=4!G�/e'=Lk01%9, UcDf0S01,2Lk?!LS'A*2,-GIG GS%!'4 �0I%�Df0@01%!, D)49Q=U+,ZD)4!R
,24!,-LSQ)p ')/q0I%!,�GS')/ 0MFe0ILI(6?!U+,}0�K],-U+,2*20ILI'=4 (6G D)U6>@'=G�0&(64!R!,2?y,24!R!,-4X0u')/q0I%!,�,24!,-LSQ)p ')/q0I%!,
(64!*-(6R!,-4X0.?!%!'f01'=4 F �? ���
� � � � ��� h�� [���h��W`^�v, E=K} qO�%!,�U+'4 L1Df0I, ')/ 01%!(6Gm?!LI'8*-,2GIG�D)4!R
0I%!,m01,-*3%94!(+*-D)Ut*3%�D)U+U6,-4!Q),�/e'=L�DT*2'=7!4X01,2LYR!,��8(+*-,.>T,JD)GS7!LI(64!QTD)*-*27!L1DK01,-U#p 01%!,;D)49Q=7!UcDfL
R!(6GS0ILI(+B97901(6'=4 ')/PU+'4 ,24!,-LSQ)p ,2U+,-*}01LS'=4!GuR!'T4!')0�/ D/�='=L�0I%!(+G 0rp8?�,�')/j?�'=UcD)LS(+>T,20I,-L- 


�'=L�?�D)(6L ?!LI'8R!7!*}01(+')4O�&'=4 01%9,v')0I%!,-LT%�D)49RO� 0I%!,v')?y,24!(+4!Q�D)4!Q)U+,CBy,}0  &,2,-4 0I%!,
?!LS'AR97!*-,2R�,2U+,-*}01LS'=4 D)4!R ?y')GI(60ILI'=4 R9,-*-LS,JD)GS,-G9 u(60I% (64!*-LS,JD)GS(+4!Q ,24!,-LSQ)p >@D)E�(+4!Qk0I%!,
>T,JD)GS7!LI,2>@,24X0 >@')LI,Z*2'=>T?!U+(6*JDf0I,-R Df0k%!(+Q)%!,-L ,24!,-LSQ=(+,2G- ��>@D)Q=4!,}01(6*vGS,-?�D)LIDf01(6'=4
(6GY4!'f0�R!,2GI(+LID)B!U6,�B�,-*-D)7!GI,�01%!,�R!, 8�,2*20I(+'=4 *-D)4!4!')0nBy,�R!,20I,-LS>@(64!,-R �=,-L�p D)*2*-7!LIDf01,2U6p) 
O�%!, ?!LI')?y'=GS,-R ?�'=UcDfLI(+>T,20I,-Lq*2'=4!GI(6GS0IGP')/ D�01%!(64 GI*2(+4X01(6U+U+Df01'=L6F R �.s)h : > KqD)GPD)4�D)*}01(��=,
01D)LIQ=,}0/� ") sC> (64�/eLI')4�0 ')/�DZGS(+U+(6*-'=4 >T(+*-LS'=GS0ILI(6? R!,}01,-*}01'=L�D)LILID)4!Q=,2>@,24�0.�P/e'=U6U+'4 &,2R
BXp DCR!(+?�'=U+, >kD)Q)4!,20;D)49R�0  'vGS*-(+4X0I(+U+U+Df01')LIG�"�hC*->�D)?�D)L�0;/eLS'=>	0I%!,�By,-D)>@U6(+4!,�/e'=L
0ILI(+Q)Q=,-LS(+4!QT'=4 GSp8>T>@,}01LS(+*2��� � � ?!D)(+LSG- mO�%!,�>T(+*2LI'=G�01LS(+?ZR9,201,2*20I'=Lm*-'=49GI(+G�01Gm')/]/e')7!L
U+D�p),-LSG %�D/�A(64!Q�sA"lMZ*3%�Df4!4!,-U6G ,JD)*3% ')/�GI(6U+(6*-'=4  &Df/e,2LIG� u(60I% D GI?�Df0I(cD)U  u(+R90I%_/e'=L D
GS(+4!Q=U6, *3%�D)4!49,-U�')/.M=s :d>^ O�%!,^GI,2*-'=49R D)4!R 01%!(6LIR UcDJp=,2LkDfLI,^'=LI(6,-4X01,2R Df0 �.V=h%$
 u(#01% LS,-GI?�,-*}0u01' 0I%!,n��LSGS0uUcDJp),-L.�801%!,�/e')7!LS0I% ?y,2LI?�,-4!R!(6*-7!U+D)L 0I'�'=4!,n')/t01%!,�?9LI,��8(6'=7!G
U+D�p),-LSG.��01%�7!G DfU+U+'4 u(64!Qm01' >T,JDfGI7!LS,�0I%!,Y/e7!U6U D)4!Q=79UcD)LbL1Df4!Q=,�')/d?!LS'AR97!*-,2R ��� � � Fr?!D)(+LSG
 u(#01%!'=7A0mD)4XpvQXD)? (64Z01%!,�D)*-*2,-?901D)4!*-,f 9� �v'=4X01, $ D)LIU6' GI(6>�7!UcDK01(+')4v')/]0I%!(+GYR!,��8(6*-,
(64!*-U67!R!(+49Q >�7!U#01(+?9U+,;GI*JDK0I01,2LI(64!QC(+4 01%!,�01D)LIQ),20/�d0I%!, >T(+*-LS'=GS0ILI(6? R!,20I,-*}01'=L��jDf4!R /e')(+U+G
(64@01%9,,�fD)*-7!79> G�pAG�01,2> F 7!GS(+4!Q=�;a6� 
�O5K GS%!'4 uG 01%�Df0 D)4CD)4�DfU6p8|-(64!Q ?�'4 &,2L ')/jM=sD:
(6G�D)*3%!(6,��fD)B!U6, Fe*2/  n�!Q �! Mfh;K} ��.a	��*-D)U+*27!UcDf0I(+'=49G�?9LI,-R9(+*20�D)4 D)4!Q)7!UcD)L�R!(6GS01LS(+B!7A01(+')4
/e'=Lu?�Df(+Lu?!LI'8R!7!*}01(6'=4v?9LI'=?�'=LS0I(+'=4!D)U 01'@F�" 
 
 �	� *-'=G�M>F�� � ����K K  u(60I%ZDf4 D)4�DfU6p8|-(64!Q
?�'4 &,2L�')/ � � h�� MfwT/e'=LY(+4!*2(+R!,24�0n?!%!')0I'=4!GY(+4v0I%!,�LID)4!Q=,�')/ VKF3"Jh �m, E  dz&,2*JD)7!GS,�')/
0I%!,�01%!(6*3E�4!,-GSG�'f/�0I%!,m>T(+*-LS'=GS0ILI(6?kUcDJp),-LIGMF <=h=h : > Kb(60 (6G *-')4C�),-4!(6,-4X0u01'�>T,JD)GS7!LI,n0I%!,
B�,JD)> ?�'=UcD)LS(+|-Df01(6'=4 /e'=L �!/ 0I,-,24^>T(+4�790I,-G ,��=,2LSp 0I(+>T,�0I%!,�'=LS(+,24�01Df01(6'=4k'f/�0I%!,�*2LSp8GS01D)U
LID)R!(cDK01'=Lq'=Lt01%9,&,-U6,-*}01LI')4 B�,JD)> ?�D)LID)>T,201,2LIG�%�D/�=, *3%!D)4!Q=,2Rd O�%!, GI*-(64X01(+U6UcDf0I'=L 01D)LIQ=,}0
D)G1 &,2U+UjD)Gn01%9,�R!,20I,-*}01'=LmR!,��8(+*-, %�D/�=,�01' B�, >T'=7!4X0I,-R '=4 >T')01')LYR!LS(0�),-4 GS01D)Q=,2GmGI'
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P(6Q=7!LS,v�! NM)h>�B�n4!Q=79UcD)LTR!(+G�01LS(+B!790I(+'=4 /e'=LT?�D)(6L@?!LS'AR97!*20I(+'=4:B�p:U+(64!,JDfLIU6p ?y')UcD)LS(+|-,2R
?!%9')01'=49GnD)G�>T,JD)GS7!LI,2RZBXpvDT?�'=UcDfLI(+>T,20I,-L (64v*2'=>T?�D)LI(6GI'=4  u(#01%v0I%!,-')LI,20I(+*-D)Uq?!LI,2R!(+* F
0I(+'=4 Fe(60uR�D)GS%!,-R^U+(64!,4K  ]O�%!,.*-'=794�0�LIDf01,.*-')LILI,2GI?�'=4!R!Gu01'C"ls�>T(+4 R�DK03D�03D)E�(64!Q! 

� LI,-GS,JD)LS*3% D)4!RvR!,��),-U6'=?!>T,-4X0n?9LI'=Q=LID)>~(6G�794!R!,-L  DJpZDf0u01%!,�� ,-LS,��fD)4Z\b%Xp8GI(6*-G
�r4!G�01(#01790I,�01' 01,2GS0.01%9,-GI,�(6R!,JD)Gm79GI(+49Q 01%!,@M �M��� *2'=%!,2LI,-4X0;B!LS,->TGIGS0IL1D)%9U+7!4!Q B�,JDf>
U6(+4!,^Df0�� ,-L1\]%!(2F�� ,2LI,��fD)4 �#�nLI>T,-49(cD;K  gO�%9(+G M�FHp=,-D)Lk?9LI'=Q=LID)> (+GT/e7!4!R!,2R BXp 0I%!,
i; �y d$&(0�8(+U6(cD)4 'u,-GI,-D)LI*3% D)49R ��,��=,2U+'=?9>@,24�0=
 794!RO�dDf4!R GI7!?9?y'=L�01G.Dk*2'=U+U+D)B�'=L1Df0I(+'=4
')/ �nLS>@,24!(cD)4^D)49R i� N�y *-')U+UcDfBy'=LIDf01')LIG&/eLS'=>~01%!,�iY49(0�=,2LIGS(60rpC')/]$&'=4!4!,2*201(6*-790- u��4!,
')/&01%!, ?9LI(+>@D)L�p Q='XD)U6G�'f/ 01%!(6G ?!LS' CS,-*}0 (+G.01'ZGI%!'4 01%!,kD)*-*27!L1Df*2p  u(601%  u%!(+*3% 0I%!,
?�'=UcDfLI(+|-Df01(6'=4 ')/dD�*-')%!,-LS,-4X0 B!LS,->TGIG�01L1Df%!U+7!49Q B�,JD)> *JDf4kB�,Y*-D)U+*27!UcDf0I,-R@B�D)GI,2R 7!?�'=4
�ma	� Df4!R^0I%!,.>@,-D)GI79LI,-R^GI%!D)?y,.')/�01%9,;(64X01,-49GI(60rp GI?�,-*20ILI7!>^ 

 "!�� � �A- � ��0�),3�� �A-��� ),3 0�-�3�� ) 0 �

OjD)B!U6, �! N[�B9LI(+49Q=G�0I'=Q=,}01%!,2Lj01%9,&R!(��=,-LSGI, GS,20P')/�?�D)LID)>T,201,2LIG�01%�Df0j>�7!G�0 B�,&*2'=4!GI(6R!,-LS,-R
(64 ,��fD)U67�Df01(64!Qk0I%!, '=?90I(+>�7!> B�,JD)>�(+4X01,24!GI(#0rp DK0= u%!(+*3% D)4 ,��9?�,-LS(+>T,-4X0m7!GS(+4!Q 0I%!,
*2'=%!,-LS,-4X0;B!LI,2>@GSGS0IL1D)%!U67!4!Q B�,JD)>�GI%!')7!U+R '=?�,-LIDf01,f ��YU+U�/e'=7!L�*2'=U+7!>T4!G�'f/ 4�7!> By,2LIG
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 ,-LS, ')B903D)(64!,-Rm/e'=Ld0I%!,bG1D)>T,]B�,JD)> *2'=4!R!(#01(6'=4!G.��,��A*-,-?A0j0I%�Df0q01%9, *2LSp8GS01D)UX'=LS(+,-4X01Df01(6'=4
 &D)GmD)RDCS7!GS0I,-R 01' DfU+(+Q)4v01%9,�*-'=%9,-LI,24X0.(+4X01,24!GI(#0rpZ?�,JD)EvDf0�0I%!,�,24!,-LSQ)p U6(+GS0I,-Rv(+4 LS'� 
'=49,) O�%!,�GI,2*-'=49RkLI'4 9��UcDfBy,2U+,-R�� �C��Q=(0�),-G]01%!,u(64�0I,-Q=LIDf01,2R@LIDf01,u')/yB�,JD)>�?9%!')01')4!Gb(+4
0I%!,�*-')%!,-LS,-4X0;?y,-D)EZR!'4 u4!G�01LS,JD)>�')/b01%!, *2'=U+U6(+>@Df01'=L2 �
�')01,�01%!, GS%�D)LI? R!,2*-LS,JD)GS, (+4
0I%!,n(64�0I,-4!GS(60rp�')/ 01%!,Y*-'=%!,2LI,24�0 ?y,-D)ETD)G 0I%!,Y,24!,-LSQ)pkD)?!?!LS'XD)*3%!,2G&01%!,�,-49R ?y'=(64X0J z p
*2'=4X01L1DfGS0/�j01%!, (64!*-')%!,-LS,-4X0 B!LS,->TGIGS0IL1D)%9U+7!4!Q 8�7 ��(+G D)?!?!LS'4�A(6>kDf0I,-U#p *-'=4!G�03D)4X0 '4�),-L
0I%!(+G L1D)49Q=,n')/d,-4!,2LIQ=(6,-G- ]O�%9,Y01%9(+LIRkD)4!Rk/e')7!LS0I%kLI'4 GS%!'4 g0I%!,n%9,-(+Q)%�0&D)4!R  u(+R90I%k')/
0I%!, ?�,JD)EC(64v01%9, ?�'=UcD)LS(+|-Df01(6'=4 GI?�,-*}01LI79>	')/ 0I%!, B�,JDf>v 'u'� uG��J�=,�D)4!R GS(��vLI,2?y'=L�0
0I%!,Z%!,2(+Q=%X0CDf4!R  u(+RA01%�')/m0I%!, ?�,JD)E (64 01%!,v03D)Q=Q)(+4!Q ,�-T*-(6,-4!*}p�GS?y,2*201LS7!>^ O�%!,
01D)Q=Q=(64!QZ,�-@*2(+,24!*2p_(6G�R!,}��4!,-R D)G�0I%!, 4�7!>�B�,-L 'f/YB�,JDf> ?!%9')01'=49G ')/YDZ?�D)L�01(+*27!UcDfL
,24!,-LSQ)p LI,JDf*3%!(+4!Qv01%!,�03D)LSQ=,20�R!(��A(6R!,-R�BXp�0I%!,@*2'=LILS,-GS?y'=49R!(+4!QZL1Df0I,@(64�01%9,T01D)Q=Q=(64!Q
/e'8*JD)U�?!U+D)4!,) FtD)LSQ=,�01D)Q=Q=(64!Qk,�-T*-(+,24!*-(6,-G.D)LS, LS,-5�7!(+LS,-R (+4Z'=LIR!,2LY0I' >kD)Ef,�, � ,-*}01(��=,
7!GS, ')/�01D)Q=Q=(64!Q! O�%!,G u(+R90I% ')/�0I%!, ?y,-D)E (64 01%!, 01D)Q=Q=(64!Q_,�-T*-(6,-4!*}p GI?�,-*}01LS7!>
R!,}01,2LI>T(+4!,2G�01%9,  u(+R90I%�')/�0I%!,k/e'8*JD)U ?!UcDf4!,@0I%�Df0  '=7!U6R�B�, D)*20I(0�),  u%!,-4_LS7!4!4!(64!Q
 u(#01%_*-')U+U+(6>kDK01(+')4d vO�%9,^?�,JDfE (+4X0I,-Q=LID)U LS,-?�'=LS0I,-R (+4_LS'4 0  ' (+G�GS7!>@>T,-R  u(#01%!(64
0I%!,n/  < . W%d o>^ 801D)Q=Q=(64!Q ,�-@*2(+,24!*2p  u(+4!R!'4 . @'u'4 uG GI,��=,-4vD)4!Rk,-(+Q)%�0&Q=(0�),n01%9,�?!%!')0I'=4
B�,JD)> ?y'4 ,-L 01%�DK0@(6G (+4!*2(+R!,24X0�'=4_01%!,C,��A?�,-LS(+>T,-4X03D)U 01D)LIQ),20 F Df4!R:?9%!')01')4 B�,JDf>
R!79>@?7K Df4!R^0I%!,.?!%!')0I'=4C*-'=U6U+(6>kDf0I'=L.��LS,-GI?�,-*}01(��=,-U#p= 

O�%!, UcD)G�0 0  ' LI'4 uGC(+4 OjD)B!U6, �! [�Q=(��=, 01%9, (64!*-U67!GI(��=, D)49Rg01D)Q=Q=,2RgLIDf01,2G /e'=L
%�DfR!LI'=49(+*Z0ILI(+Q)Q=,-LSGk/eLI'=> D_<=h,% 8 U6(+5�7!(+R %�p8R!LS'=Q=,24g01D)LIQ=,}0 ?!U+D)*-,2Rg(64�01%!, B�,JDf>
/e'=U6U+'4 u(+49Q 01%!,@*-'=U6U+(+>@Df0I'=L- 
Y')0I,@0I%�Df0;01%!,T01')01D)Ub%�D)R!LS'=4!(+*�LIDf01,@(+G;R!'=>T(+4�Df0I,-R BXp
B�Df*3E8Q)LI'=7!49R F BED $FDC4!'=4AF 03D)Q=Q),-R7Km,��),-4X01G DfGIGI'8*-(+Df01,2R  u(#01%�0I%!,kU6'4 Fr,-49,-LIQfp *-'=>T?y'KF
4!,24X0�')/u01%!, B�,JD)>^ O�%!(+G (+G  u%Xp�0I%!, 01')01D)U 0ILI(6Q=Q=,-L�L1Df0I, (+G ,-GIGS,-4X01(+D)U+U#p *2'=4!G�03D)4X0
 u%!(6U+, 0I%!,�8�7 � (+4 0I%!,�*-'=%!,2LI,24�0;?�,JD)E �fD)LI(6,-G, u(#01% ?y,-D)EZ,24!,-LSQ)p '4�=,2L;D)4 '=LIR9,-Lm')/
>@D)Q=4!(#017!R9,) PO�%9(+G 01D)B!U6,Y(6U+U+79GS01LIDf01,2G]01%!,5�)DfU+7!,Y')/q%�D/�8(+4!Q D)4 ,2U+,-*}01LS'=4 B�,JD)> ,-49,-LIQfp
 ,-U6UtD)By'4�),.0I%!,.?!%!')0I'=4^,-4!,2LIQ)p 49,-,-R9,-Rv/e')L 01%!,.,��A?�,-LS(+>T,-4X0J 
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?�')/j?�,JD)E w3����� `3�M��� "�h3����� "="M�M���
� ��(64 ?y,-D)E "�w=sT� IfG "�h=hT�"IfG �XsT� IfG "ls��"IfG
?�,JD)Ek?y'=U+D)LI(6|JDf0I(+'=4 h9 Nsf� h9 W�9" h9 NM=[ hA 6"="

Fe/  < . W%d o>^ K F�"="-�Xh � ����K F `=h=h � ����K F V)h=h � ���2K F Mf�Xh � ���2K
?�,JD)E@03D)Q=Q)(+4!Q�,�-T*-(+,24!*2p h9 Ns=s h9 sfh h9 o��s hA M)`

Fe/  < . W%d o>^ K F [)M)h � ���2K F V=h=h � ����K F �XM)h � ���2K F <=h=h � ���2K
?�'4 &,2L�')4v*2'=U+U6(+>@Df01'=L s8 N< - �! N[ - �9 M - <9 Ww -
?�'4 &,2L�')4^01D)LIQ=,}0 w9"�h > - V=`)h�> - V=h=h�> - sf�=h�> -
0I')03D)U %�D)R!LS'=4!(+*mLIDf01, <=wXs & IfG <)VXs &�IKG <Xs)h & IfG <)�Xs & IfG
01D)Q=Q=,2R^%!D)R!LI')4!(+*mLIDf01, M)V & IfG "J� &�IKG V9 N< & IfG MA #" &�IKG

OjD)B!U6,Y�! N[ �b��?�,-LIDf01(64!Q ?�DfL1D)>T,20I,-LIGb/e'=L&D)4k,��9?�,-LS(+>T,-4X0 79GI(+49Q 01%!,Y*-'=%9,-LI,24X0�B!LI,2>@G F
G�01L1Df%!U+7!49Q B�,JD)>^ O�%!,Z*-D)U+*27!UcDK01(+')4:DfGIGI79>@,2G D:"�M �M����,-U6,-*}01LI')4 B�,JD)> ,-49,-LIQfp
D)49R D <9 W�78 8�*-'=U6U+(+>@Df0I'=Luw=h 8	R!'4 u4!G�01LS,JD)>	/eLS'=>�D L1D)R!(+Df01')Ln')/b01%9(+*3E�4!,-GSG�"�h � =
LID)R!(cDK01(+')4 U+,24!Q)01%9G- TO�%!,@,2U+,2*201LS'=4 By,-D)>�*-79LILI,24X0 (6G�03D)Ef,-4�0I'vB�,T< :O�� dO�%!,TL1Df0I,-G
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