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1,6!0%.!5%&3*;!1$%.10.(5%.6!2&33!%(4.!(36.(*=!06&.*!19()=!&)0.64.)0&,)"2&0%!¥%6.!15%& 3*

#; $.(5%.6!2&33!),0&1=!0%.!:7.'0'V,,6*&)(0,6!()*!86&)5&8(3!(+,70!0%.!5,)5.6)'11,6!0%.!
5%&3%;

?; $.(5%.6!2&33!9..0!12&0%!0%.!8(6.)0"10,!.A83(&)!0%.!"0()*(6*'10%(0!)..*!0,!+.!
(5%&.4.%11,6!"755."1&)!10%.186,/6(9!()*!10%.!86,+3.9'10%.15%&3*1&"15766.)03=1%(4&)/!
&)!9. .0&)/10%,".1'0()*(6*";!$.(5%.6!2&33!.A83(&)!&)0.64.)0&,)"10%(0!%(4.!(36.(*=!
+..)106&.*12&0%!0%&''07*.)0;

L; P126&00.)!83()!2&33!+.156.(0.*10,!%.38!0%.!5%&3*!"755..*1&)!9..0&)/10%.!'0()*(6*";!<0!
2&33!+.I'&/).*1+=10%.!"07*.)OF!8(6.)0F!()*!0.(5%.6;!$%.1'07*.)@&33!+.1/&4.) | [E!
2..-'10,19..0!10%.!'0()*(6*"; !

S; <1!(10.6!0%&M'2..-18.6&,*10%.!5%&3*1&''0&33!(0!10%.!167'06(0&,)!3.4.3F!()*1%('!),0!
9.0!0%.!56&0.6&(!1,6!'755."1&)!0%.!:7.'0!G6,/6(9F!8(6.)0"2&33!+.1),0&1&.%;1$%.15%&3*!
2&331+.1.A&0.*116,9!0%.!86,/6(%)0,!0%.!3.4.3!,11&)'06750&,)!0%(0!&'9,6.!(886,86&(0.!
1,6!1%&'C%.6!3.(6)&)/")..*"]

$
6.T,,&%&FS$IT\.,)T,6$ X$2%"+,$6.D\+ $

|
H&'06&50!1310.(5%.6'*,1(12,)*.6173![,+1*&11.6.)0&(0&)/!&)'06750&,)1&)!0%.16./73(6!53("6,,9; !
Z,'015%8&3%6.)]")..*1(6.19.01280%!*&11.6.)0&(0&,)!&)10%.153("6,,9;!N%.)I'07*.)0!
(+'06(50!0%&)-&)/!(+&3&0&."1(6.1'78.6&,6!0,10%.8&6153("9(0.'F1()*10%.&6!8.61,69()5.1&'12.33!
(+,4.1/6(*.13.4.3F!'56..)&)/19(=!+.1(886,86&(0.; !

|

<11(153("6,,9!0.(5%.61&)/6(*.1S KI12&'%."0,!6.5,99.)*(15%&3*!1,6 !83(5.9.)0F!
%.C'%.197'015,)'73010%.!:7.'0!$.(5%.6Q'R!(0!10%(0!/6(*.13.4.8;!

a,0.Y!I@07*.)0').210,10%.*&'06&505()!1+.'56..).*1()=10&9.1*76&)/ 10%.1'5%, 3!=.(6;!!
@07*.)0'12%,1%(4.1+..)!'56..).*186.4&,7'3=197'012(&0'1,6!,).!=.(60,1.3(8".!
+.1,6.16.'56..)&)/ 15()!,5576:!

#. $%.153("6,,910.(5%.6!97'01.9(&3!0%.! OB1</$.""#43:=/"#$0,1*.0.69&).12%.0%.6!(!
'07*.)01%("1+..)I'56..).*186.4&,7'3=;1$%.1V,,6*&)(0,6!2&33!5,)0(50!0.(5%.6'12&0%!
).5."(6=1&8)1,69(0&,)!6./(6*&)/18('0!'56..)&)/; |

2: $%.153("6,,910.(5%.612&3315,983.0.0% "G 1<<3":=5$eB4@AL:/$!"#Ag#13<14$
Z[C[RN1,6!00)/7(/.!P60'Qc.6+(3R!()*C,6!Z(0%.9(0&5'10,1'%(6.1280%!0%.!:7.'0!
0.(5%.6'()*10%.)!".)*1&0!0,10%.1:7.'01V, 6*&)(0,6;!@07*.)0!2,6-F! |0370$]=<$
7"A951/14$1:/3#15E$3:$75EK1*.9,)'06(0.10%.1>7(3&0&."12. 1(6.13,,-8)/11,6F!1&!
0,1+.1(00(5%.*10,10%.1G6,1."&,)(3!d7*/9.)0le,69!&1!8,"&+3.;!

L; $%.1:7.'01V,,6+&)(0,6!(010%.19&**3.1'59%, ,312&331.)0.610%.!5,66.50!0.'0''5,6.',)10%.!
'56..)&)/1ZP$\<fI1,6!0()/7(/.1P60'1()*C,61Z(0%.9(0&5";1$%.!aNbP!ZPG!Z(0%!
0*C,6! \.(*&)/ 10.'0'&)1,69(0&,)!97'0!&)537*.t"#A<$4=/= 11,6!0%.'07*.)0]'
)TT.&>$FT*,  FI(12.331(10%.1),69'1,6!0%.LXT$*V\, _ $.)TT,&>$



1+*.,2,&>  11$%.1),69'11,6!0%. E1=#$=:"J1$7B##1:/$95=71A1%.0.69&).10%.!
)79+.61,118,&)0'1(15%&3*1.(6)"1,)10%.19(06&A;1<01&'14.6=!84.33!0,1%(4.1+,0%!
8.65.)0&3.1),69'1&)537*.*1,)10%.19(06&A12%.)!.A83(&)&)/10%.!'5,6."1()*156&0.6&(10,!
8(6.)0";! !

S; P)=18(6.)012%,'.15%&3*1&'1&)1/6(*.1SKT19(=1),9&)(0.!("'07*.)0!1,6!,76:7.'0!
G6,/6(9:11G(6.)0'!5()!),9&)(0.10%.865%8&3*11,61'56..)&)/1+=15,983.0810%.!GP\ba$!
PGGO<VP$<XaleX\Z!1,6!:gb@S$F12%&5%!5()!+.1(5>7&6.*1(010%.!'5%, , 31085 ;!
7"A951/14$G " #AS$<0"B54$:1$#1/B#:14$/"$/01$+=:@B=@1$*#/<$=-AW"#$2=/01A=/37<$
75=<<#""A$/1=701#5%.!53("6,,910.(5%.6197'0!5,)'730!2&0%!0%.!:7.'0!0.(5%.6!
6./(6*&)/10%.1'07*.)0]|(+&3&0&.";1$%.=1)..*10,15,)0(50!0%.!:7.'01V,,6*&)(0,6!0,!
*0.698&).1&110%.1'07*.)012(1'56..).*1+.1,6.:1$%.!53("6,,910.(5%.6197'011&33!,70!("
86,1."&,)(3![7*/9.)0!1,69!()*!".)*1&010,10%.1:7.'0V,,6+&)(0,6:!$%.1:7.'0!
V,,6+&)(0,6!2&33!'0(60!(19(08&()*1*.0.69&,).1&111760%.6!0.'0&)/1&12(66()0.*1()*!
5,)0(5010%.18(6.)0";!

RC6/B41:/<$3:$3A34451$<70"5$AB</$0=J1$=$A3:3ABAS"G$ZU$9"3:/<$":$/01$A=/#38%
VIT,$*&COM! L+, (,+$>,6>%&F$%6$+2%68%6> T, ;1X)5.10%.1&)1,69(0&,)!&!
5,98&3.*1+=10%.1:7.'01V, 6*&)(0,6F!10%'07+.)0])(9.12&33!+.183(5.*!,)!(19('0.6!
3&'0;!1<11).5."(6=F! K3L4.3!0(-"1()*C,6!1760%.6!0.'0&)/1+=1(1'5%,,3!8'=5%,3,/&'012&33!
+.1("&/).¥1+=10%.1:7.'01V,,6*&)(0,6  C$$%G$/01$</BA1:/$4"1<$:"/$#1713J1$/01$
#1/B3#14$9"3:/<d$/01$OB1</$. " #43:=/"#$]355$: HSM1$9=#1:/d$=<$]155$=<$/01$
75=<<#"A$/1=701#$=:4$<70""5$9#3:738=5C

SC1$%.1:7.'01V,,6%&)(0,6!,6!:7.'010.(5%.612%, 19%('!+..)106(&) . *1&)10%.!(*0&)& 06 (0&.)!
,110%.!,18.4.310(-12&33!(*9&)&'0.6!0%.".10(-'11,6H..6!G(0%'07*.)0';1$%.".1*(0(!
28&331+.11,62(6**1&)!(!)(66(0&4.16.8,60!1,69!0,10%.1(00.)0&.,)!,110%.!:7.'0!
V,,6%8)(0,6; $

T: X)5.1(331*(0(/(6.16.5.84.*F10%.1:7.'01V, 6*&)(0,6!2&33!83(5.10%.!'07*.)0]1)(9.!)!

U; $9%.153("6,,910.(5%.6Q'RF!:7.'0"0(11F!()*I0%486&)5&8(3128&3B4R.0. *I()*!
)5,76(/.*10,1(00.)*10%.1:7.'0N.4&.21V/,99&00..19..0&)/; !
"h; $%.1:7.'00.4&.21V,99&00..12&331*&'57"10%.18.61,69()5.1*(0(!1,6!.(5%!5%&3*

e 9+.6Q'R!,6!,0%.6!"0(11!9.9+.6'12%,!%(4.12,6-.*12&0%!0%&''07*.)0;!I\:5E$/01%
$SSSSSSOBL</$T IAARY11$0=<$/01$=B/0"#3/ES/"$95=71$=$</B41:/$3:$OB1</$;$<14$
$EEEPBS7"AAL:4=/3"< $:4%$4=/=C

!
@%,73%1=,71%(4.1(**&0&,)(3!>7.'0&,)"!(+,7010%.!86,/6(9",703&).*1%.6.F!83.(".!5,)0(50!
O(76(!G(733F!B&10.*1V,,6*&)(0BEST0%RBS(733i31'5%,,3";).0,6! TLIKhL KILIT; !

|

$



*11,&'%-$* $
$
+*&F)*F,$*T>6 $
D*T*.>,T%6>%.6$*6$>D,cPT,+*>,$>\$5.) TT%.)+)2$',6%F & $
$

$
69173G37$+1=#:1#$.0=#=7/1#3¢/37 .B##37B5BA$2"43G37=/3":<$/0&/$
e el A e e e e L N A B e NN R

!
"1b)/(/.1&)}(+'06(50!6.(",)&)/1()*13,/&5; ! "11hA8,'76.0,!19(0.6&(3'10%(0!6.>7&8.
! 11111&)1.6.)5.'F![7%/9.)0'F!'788,608&)/ !

! 1111118,'&08&.,)F1&)07&08&,)F!()*1860&,)';
!
#11@..16.3(0&,)'%&8'F!8(00.6)'F!()*19(-." ! #1bA8,'76."10,1(12&*.14(6&.0=!,116.(*&)/ !
1111/7.).6(3&D(0&,)"(+,70!(13(6/.1'0,6.%,7". ! 1()*126&08&)/).A8.6&.)5."!

1111118)1,69(0&, !

!

2:1Z(-."18)'&/%0173!,+'.64(0&,)";! 2:11bA8,'76."0,13&0.6(076./)*!26&08&)!

! 111110%(0!7".1'=9+,3&'9F!'(0&6.F! ()*!,094.6

! INr7+03.0&.1"

!

L;IIP'-'15,983.A1>7.'0&,)'F!.).6(0." ! L;11b)4&6,)9.)0'10%(0!1,'0.6!&)>7&6=!()*

11111).21(30.6)(0&4.1()*!()'2.6";, ! 1118'=5%,3,/&5(3!"(1.0=!1,6!0%.1876!7&0
mnL1102.6"0%.  A86."&,)!,1!"31;!

!

S:llg'.1%8&/%!13.4.3!,113()/7(/.1*.4.3,89.)0 ! | S:11b)5,7)0.6'280%!&)56.('&)/3="*&11&5730

111&)16.(*&)/1()*126&0&)/! ! ! ! 1114, 5(+73(6=!()*1673.",1!13()/7(/.11,6 !

! ! ! ! ! ! ! 11111760%.6!()(3='8";

[

1@.). 15,)'.>7.)5."FI)*5(0!.A83(&) ! :11bA8,'76.'10,10%,7/%0!86,4,-&)/ !

11118)5,)'&'0.)5&."1()*!'7+03.1&)[7'0&5."; ! 1111113&0.6(076.!*.(3&)/12&0%!9,6(3!

e 5&(3!&"7.")!
|

JN@8.(-12&0%! (*7388&-.14,5(+73(6=FI(H J;11X88,607)&0&."10,1*&'57"1&7 12&0%!
T 8%&'0&5(0.413()/7(/.'0675076), | 11111,0%.6'1280%!3&-.(+&3&08&.."1()*1&)0.5.'();

T;!le,33,2'15,983.A126&00.)!,6!,6(3!*&6.50&,)¥ T;!IX88,607)&0&."0,!2,6-19,6.!'!

$
$

=%



*1,&'%-$V  $

$
2*>D $
D*T*.>,T%6>%.6$*6$>D,c$T,+*>,$>\  $.)TT%.)+)2$',6%F& $

$
69173G37$+1=#:1#3$.0=#=7/1#38/37q .B##37B5BA$2"43G37=/3".<$/05/$
$ $ $ $ 3 5 3 | FFESIIESEIEIEA=/708H18</B4L:/
|
";11g)*.6'0)*15,983.A186,5."."1()*" 1| "X88,607)&0&.0,!.AB3,6.17)* 63=&)f
1mis5,)5.80"! | ! ! ! ! Mimg* (‘F1()*15,)5.807(3116(9.2,6- !
! ! ! ! ! ! ! il+.=)*10%.!11(501
I
#11@..1*8&'56.8()5&.'F!86,+.1,619,6. | ! #:110)5,7)0.6'128&0%!0.(5%.6'12%,!(6.!),0!
M0} ! ! ! ! ! MN1.('&3=10%6.(0.).*1+=1"07*.)0";!
!
?,11P883&."19(0%!0,!*(&3=!86,+3.9"",34&)F ?,11bA8,'76."0,!6.(3!3&1.!'&0D&,)"2%.6. !
M19%('1(13,/&5(3!(886,(5%; ! ! ! 1119(0%!5()!+./(883&.*1()*!3,/&5!&!!

. *x;

I
L;!'G.61,69"1*&11&5730!9(0%!86,+8.9" ! L;!'X88,607)&0&."0,!3.(6)!9(0%!0%6, /%
1&)07&08413=; | ! ! ! 111186,+3.9!",34&)/!(0!(15%(33.)/&)/!3.4.3;
!
S;11$%&)4()*13.(6)1(0101(55.3.6(0.% | | | S;11X88,607)&0&."0,!3.(6)!19(0%!(0!(!8(5.
1nng(s.!5,98(6.710,!8..6"; ! ! ! 111110%(0!-..8'.4.)!0%.!+6&/%0.'0!'07*.)0!
! ! ! ! ! ! ! M&)4,34.#
!
I:1'@.."8(00.6)'F!9(-."/.).6(3&D(0&,)'F ! ! I;11bA8,'76.'0,!'&07(0&,)'10%(0!6.>78&.!
m*6(2'5,)537',)"; ! ! ! ! MN&)*750&4.C*.*750&4.16.(',) &)/t
!
J:11B.).6(0."(30.6)(0&4.'F!*&'5,4.6' | ! J:IIbA8,'76.'0,18)>7&6=19.0%,*F!()* !
1.21(886,(5%." !! ! ! ! 1 88,607)&0&."1,6'*&'5,4.6%;
I
T;!IbA83(&)"19(0%F!%('!/, *16.())&)/ | | T:11X88,607)&0&.'0,10(3-!(+,70!9(0%F! ()*
MuO*N79+.60).; | ! ! ! nn*9,)06(0.!0'2.6"; !

!

I

!

|

!

I

!




I
*1,&'%-$. $
$
IT\FT*28\I>%\&6  $

|

* A TS%\&  18)1/&10.5186,/6(9'15()!1+.1(886,(5%.%1&)!(1) 79+.6!,112(=";1X).!,110%.!
3*.019,*.3'1,11(55.3.6(0&,)1&'!/6(*.I-&88&)/;IP  30%,7/%!(4(&3(+3.16.".(65%!*.9,)'06(0."
8,'&0&4.1.11.50'1+,0%!(5(*.9&5(33=!()*!" 5&(33=F!/6(*.!I-&88&)/1&",10.)!&)'711&5&.)0!0,19(05%!
0%.!5766&57379!0,10%.15%&3*;1V%&3*6.)!(6.!",9.0&9.102,1=.(6'1(+,4.1/6(*.1&)!,).1(6.(!, 1!
'06.)/0%!2%8&3.12,6-8&)/1(01/6(*.! 3.4.31&)!,0%.6!(6.(";|B6(*.I'-&88&)/!&'16(6.3=!(886,86&(0.!
(*1'06,73*1,)3=1+.15,)'&*.6.*1(10.6!975%!1(5011&)*&)/1)*!("."9.)0; !

|

@7+[.50!-&88&)/1&'1(),0%.6!9.0%,*!, 11(55.3.6(0&,);!$%&'15,73*196(88.)1+=19%(4&)/10%.15%&3*!
1,10,10%.1).A0/6(*.13.4.31*76&)/16. (*&)/!,619(0%F!,61%(4&)/1(10.(5%.6!86,4&*.10%.1).A0!3.4.3!
9(0.6&(3&)!53("10,1,).1,619,6.15%8&3*6.)12%, 1>7(3&1=:1$%.186,+3.9!,119(05%&)/!'5%.*73."
2&0%!0%.1).A0Y/6(*.1&'1,10.)1*&11&573012%.)!06=&)/10,19,4.1(15%&3*10,1(*&11.6.)01/6 (*.!1,61(!
'7+[.50;1P),0%.6!*6(2+(5-1&'10%(0!0%.!5766&573791&'1,)3=1*&11.6.)0&(0.*1&)!5,)0.)0!3.4.3F!
29%&3.10%.!8(5.1()*186,5."19(=!+.10%(0!, 11("'0()*(6*153("6,,9; !

|

P10.616.(',)(+3.1.11,60'1%(4.1+..)19(*.10,1(55,99,%(0.10%.15%&3*]"1)..*10%6, 7/%!
)6&5%9.)0F1&0!9(=!+.(886,86&(0,(55.3.6(0.10%.!5%8&3*:1g'7(33=".)6&5%9.)0!, 6!
(55.3.6(0&,)!+./&)!12&0%!(I'06(0./=!,115%,&5.1,6!5766&57379!5,98(50&)/;

|

Whabe<$@!Xe!PVVbOb\P$<ESH%.16.'730",11(55.3.6(0&.,)!(6.19,'016.3(0.*10,(4,&*&)/10%.!
7)*.6 K5%8&.4.9.)0I'=)*6,9.:IN.+'0.610.33'17'10%(0! 0,!(5%8&.4.1&'1°0,1/(&)!0%6,7/%!.11,60; !
N&0%,70!5766&573(6!9,*&1&5(0&,)"()*10%.15%(33.)/.},112,6-&)/12&0%! (+&3&0=!8..6'F10%.!
(5(*.985(33=10(3.)0.*15%8&3*19(=I"755..*1&)!'5%, ,312&0%, 70'3.(6)&)/!,6/()&D(0&,)'-&33'F!
'07*=I-&33'F18.6'&'0.)5.F16&'"-10(-&)/FK)5,8&)/!'-&33"]

|

H\PNWPVj@!Xe!PVVbOb\P$<X&P55.3.6(0&,)!5(9!+.186,+3.9(0&51&11*,).18, 63=;1@,9.!
A(983.'1&)537*.Y186,4&*&)/1(55.3.6(0.*19(0.6&(31280%, 70!'711&5&.)0!&) 06 7508&.,)10&9.1280%!
09%.10.(5%.6F!&',3(0&)/'07+.)0'1&)1(1070,6&(3!'&07 (0&,)!2&0%, BUGF 8!2&0%!'8&9&3(6!
3.(6)&)/1).. *F183(5&)/1'07*.)0'12&0%!,3*.6!'07+.)0'1Q/6(*.I-&88&)/RI2&0%, 70!(33,2&)/10%.!
59&3*10,196(4.1&)870!&)0,10%.1* 5&'&,)F16(5&)/10%.1'07*.)010%6,7/%!5,)0.)0'2&0%, 7010&9.!1,6!
/A83,6(0&,)!()*(883&5(0&,)F!/6(*.!I-&88&)/12&0%,786,8.6!5,)'&*.6(0&,)!, 1!
*.4.3,89.)0(31&"7.1&)537*&)/18'=5%,9,0,6!)*C,6!",5&(3C.9,0&,)(3!('8.50'!,110%.!5%8&3*; !

|

D\G\TBSIT\FT*2$>DT\)FD$&\T>DH, 6>, T&SF%!>, $+ *T&Y%&F$+%6&16 IEK&/%3=!
/&10.*1'07+.)0'12%,15,98(50!,70!,1"".4.6(31/6(*.13.4.3'1&)10%.&6!(6.(!, 1" 06.)/0%F!()*!1,6!
296,910%.!'5%.*73&)/1*&11.6.)5.19(-.|&01*&11&5730!0,"'7+[.501/6(*.1(55.3.6 (0.FI5()!*,1()!
&)*.8.)*.)01'07*=10%6,7/%!a,60%2.'0.6);1$%.=1* 1)..*1()/(886,86&(0.".0! 78!(0!0%.!
'5%,,31()*1(10.(5%.6!2%,!5()!,4.6"..10%.86186,/6."1$%&'197'01+.15, ,6%&)(0.*1+=10%.!
B&10.*IV, 6*&)(0,6!()*10%.!86&)5&8(3;

$



)TT%.)+)2$.\21 * >06&FAKV766&57379!5,98(50&)/!()*!,0%.6!'0()*(6*153("6,,9!
'06(0./&."1(6.1*.'56&+.*1&)! >1=703:@$F3G/14$6/B41:/<$3:$/01$T1@B5=#$.5=RI@T7'()!
N&).+6.)).6:1$%.1B&10.*1V,,6*&)(0,6!9%4'!5,8&."1 (4(&3(+3.11,6!3,();1$%.6.1(6.!".4.6(312(="!
1115,98(50&)/F1+701&)!/.).6(3!0%&"1.)0(&3"86.."9.)0!, 1!'-&33'1280%&)!(17)&0!()*10%.)!

,117)&0]'.".)0&(3!>7.'0&,)"; !

|
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0%.12,6-10,!(4,&*1(18, ,6!/6(*.;!1B6,781/6(*."(6.15,)06(6=10,10%.!8%&3,',8%=!,11&)*&4&*7 (3!
(55,7)0(+&3&0=F!2%&5%!&'1(1-.=!5,98,).)0!0,V,,8.6(0&4.10.(6)&)/;



|

$

H"i/$OB1</$9#" @#=AA3:@$A=71$341:/3G314$</B41:/<$G115$_43@GG1#1:/a"
<)19,'015(" F1&*.)0&1&.*!'07*.)0'1(6.1(36.(*=!4.6=1(2(6.!,11%,210%.=1*&11.6!16,9!0%.86!
53("9(0.:1X7619,*.31,115766&57379!*.3&4.6=12(!".3.50.*!0,186,4&*.!88,607)&0&."11,6!
/&10.*1'07*.)0'10,12,6-12&0 %!(14(6&.0=!,1!8..6'10%6,7/%,7010%.1'5%, 3!*(=;1<0!&)537*.1,).10,!
0%66..18.6&,*18.6!%(=13.(6)&)/1280%!,0%.61:7.'01'07*.)0'1()*10%6..!,6!9,6.18.6&,*'12&0%!
,0%.6!(/.19(0."; !

|

P),0%.6!1(50,6!&'1%,2!8(6.)0'8.65.&4.1()*!5,997)&5(0.1:7.'0!83(5.9.)0;1$%& 1'%, 73*  1+.!
4&.2.¥1('1[7'01()}(30.6)(0&4.1&)'06 7508&.,)(3!/6,78:1$%.13.00.6!,11(*9&00()5.116,9!0%.1:7.'0!
H&6.50,6!(*4&".18(6.)0'1),010,15.3.+6(0.:7./0183(5.9.)0;1:7./01&',).1, 110%.12(="12.!
86,4&*.1(886,86&(0.15%(33.)/.10,1(33/'07*.)0'}

$

HO=/$9#"714B#1$<0"B54$: 18BA$/"$#17"AAL:4$=$70354$G"#$OB1</$"#$7":/1</$/01$
95=71A1:/$'G$$70354$A3<<14$;E$"G$/01$341:/3G37=/3"$HB"71<<a
P186,1."&,)(3![7*/9.)0!1,69!()*1(18(6.)0'6.5,99.)*(0&,)!1,69!2.6.1*.4.3,8.*10,!
068&/%38&/%010%.10%&)-&)/1.9+.** *1&)1, 761* 1&)&08&,):'e,69'1(6.848(+3.1&)10%.!'5%,,3!,11&5.;!
V3("6,,912,6-1,61().5*,0(3!5,99.)0'10%(0!0=8&1=10%.!5%&3*]'10%&)-&)/1(6.1%.38173!1,6!0%.!
\.4&.21V,99&00..:1$.(5%.6!,6!8(6.)0!6.5,99.)*(0&,)'19(=!3.(*10,1&)*&4&*7(310.'0&)/1+=!
7618'=5%,3,/&'0'Q"..1'56..)&)/186,5.*76.R; !

$
D"]$ 3<$95=71A1:/$G " HH@H=41$41/1#A3:14$=/$/01$1:4°G@H#=410$
P331'07+.)0'12%, 1%(4.1+..)1&)!10%.!bA83,6.186,/6(91&)!LO%W6(*.!, 6/'07*.)0'1+6,7/%0!78!1,6!
6.4&.21+=10%.&6M6(*.|OPCI(0%!0.(5%.6!(6.1'56..) *FIO(-. *F1()*16.4&.2.*11,61S  O%/6(*.!
83(5.9.)0'&)!Z(=;!P19(06&AI2&331+.11&33.*1,7010%(0!&)537*.V,/P$!'5,6.'FlaNbP!'5,6.'
Q),69.*1,).1=.(6!(+,4.RF86,1."&,)(3![7*/9.)0!16,9!5766.)0!0.(5%.6F!()*10%.16.'730', 1!
0%.18.61,69()5.10(-;!@07*.)0'12%,19%(4.1+..)'755."1731&)1bA83,6.19(0%!2&33!.&0%.6/,!
&)0,P*4()5.4Im19(0%!,6!:7.'019(0%F!()*1&1!0%.=!(6.1&)!bA83,6./0PF!2&33!.&0%.6!/,10,!
(*4()5.*10P!,6!:7.'010P; |
|

HOE$3<$/01#1$=:$*4J=:714$I5B<$A=/0$75=<<$=:4$|B</$=:$*4]=:714$+*$T54G@Z: KBS
<)ILO%/6(*.10%.19(0%:!0.(5%.6'1*&11.6.)0&(0.10%.&619(0%!86,/GJ8Y6,7810%./'07*.)0'!
&)0,1(11,69(3!(*4()5.4153(":1$%.".1'07*.)0'15,)0&8)7.1&)10%.!(*4()5.183(5.9.)0!1&)!S 0%
16(*..@&)5.10%.!,6&/&)(3!)(9.!,1!0%.1bA83,6.186,/6(912(|(*4()5.*Im!2.1* 5&* *10, -..8!
0%(0!0&03.11,610%.1'07*.)0'10%(01*&*1),01>7(3&1=!168I(BH710!19(0%!53("1&)!S O%H/6(*.;!
k,2.4.610%.6.1&"),1(*4()5.416.(*&)/153("1&)IL  OH6(*.1,61(1/.).6(3!(*4()5.4153("1&)!IS %
16(*.F10%.'07*.)0'1&)!0%.!bA83,6.186,/6(9!12%, I*,1),01>7(3&1=!1,6!0%.!:7.'0!OP!86,/6(9!
+.5,9.10%.11,69(3!(*4()5.*153("1&)!S 0% 6(*.; !

|
HO=/$3<$/01$43GG1#1:71$;1/]11:$/01$*4)=:714$I5B<$A=/0WOB1</$=:4$*4)=:714WOB1</$
+$3: K0S @H=4%a
P*4()5.1G37'19(0%!()*1:7.'019(0%!7".10%.1'(9.10.A0+,,-1%,2.4.6F!:7.'01%("1(\3(6/.!
4&'7(319(0%!5,98,).)01()*19,4."1(01(11(0.6!6(0.;1P*4()5.*10P! ()*!:7. '01OP1%(4.1(!



8(6(33.3!5766&57379F1%,2.4.610%.=1%(4.1*&11.6.)04,5(+73(6=!86,/6(9'()*19,4.1(0)(!
*£11.6.)016(0!:

|

HO=/$0=991:<$3:$R/0$@#=4la
e&10%!/6(*.1P*4()5.$1G37'19(0%!"07*.)0'15,)0&)7.10,!l OHE(*.I(*4()5.*ImI19(0%!()*!+,0%!
(*405.510*(*4(05.418371(6  .1&)!10%.1'(9.10.A0+,,-:1k,2.4.6F10%.!&)'06750&,)(3!
(886,(5%!&'1*&11.6.)0;1e&10%!/6(*.IP*4()5.XIOP!'07*.)0'15,)0&) 7.1&) BH6 (*.|(*4()5. *F!
(/(&)1280%!(186,/6(9!8(6(33.3!0,!:7.'0F1+70!(0!(1*&11.6.)0!6(0.;11X0%.6!'07*.)0'/(010%.1.)*1, 1!
SUH6(*.1(6.13,,-*( 0!1,6!8,"&+3.183(5.9.)0!&)!0%.!(*4()5.*IOP!86,/6(9!7'&)/!(19(06&A!
0%(0!6.>7&6.10%.!'(9.16&/,6!("1&010,,-10,1/.01&)0,10%.11,69(3*86(*.|P*4()5.5186,/6(9; !
|

HOE$4"1<$/01$*4J=:714$I5B<$A=/0$9#" @#=A$1:4$=G/1$ERI=4%a
$%.1.0%6(*.|P*4()5.5186,/6(9",11.  6!(16&/,6,7'186,/6(9'&)!9(0%:IN.1%(4.11,7)*10%(0!
'07*.)0'12%,12.6.186.4&,7'3=1&)10%.!1P*4()5.*1G37'186,/6(9!2.6.1(+3.10,!%(4.10%.&6!
(5(*.9&5!)..*'19.01&8)10%.".IP*4()5.419(0%!53("..IP331'07*.)0'1+./&)IP3/.+6(1&)1] 0%
16(*.;1@07+.)0"1&)10%.!:7.'0!186,/6(911&) &'%!P3/.+6(1&)!,).|1=.(6:!@07*.)0'1&)!10%.!P*4()5.*!
9(0%!86,/6(9!5,983.0.1P3/.+6(1,4.6102, 1=.(6';1$%.".'07*.)0'12&33!+./&)!10%.&6!0ek@!9(0%!
5(6..6'&)!P*4()5.P3/.+6(C$6&/,),9.06=k,),6", !

|

0GSAES70354$3<$3:$/01$%4)=:714$9#" @H#=A$C"#SA=/0$"#$+*$ 7S SINBIABITTE G "#$
D":"#<$"#$*1$75=<<1<$=/$/01$03@0$<7H""5a
Z()=!(*4()5.*1'07*.)0'1&)!+,0%!9(0%!()*|OP!2&331+.16.5,99.)* *!1,61k,),6'153("."1 (0!
0ek@;!G3.('.1),0.10%(0!P*4()5.*1'07*.)0'12%,15,)0&)7.1&)0,IP*4()5.*!
P3/.+6(C$6&/,),9.06=k,),6'(010ek@!0%.&6!16/69()!=.(6!5()!'0&33!0(-.|PG!k,),6'!
V(35737'IWV!()*16.5.8&4.15,33./.156.*&0!+.1,6.10%.=!/6(*7(0.116,9!0eK@;

|

HO=/$3<$/01$43GG1#1:71$;1/]11:$0B1</$=:4$*4)=:714$2=/0$9#" @#=A<$=/$@#=41<$S$=:4$
M&

$9.1:7./0'07*.)0'15,983.0.1P3/.+6(1&)!,).|1=.(61*76&8)/10%.&6!]  OHGE(*.1=.(6;IH76&)/IT 0%
16(*.10%.=1.&0%.610(-.k,),6'1P3/.+6(1(0'HGZ!, 6!P*4()5.*IP3/.+6(C!$6&/,),9.06=Ik,),6'!

(0!0ek@:!

!

@07+.)0'10(-&)/1k,),6'1P3/.+6(12&33!0(-.IP*4()5.*1P3/.+6(C!$6&/,),9.06='k,),6'10%.&6!
16.'%9()!=.(6!(0!0ek@F!()*10%,.12%,10,,-10%.!53(" 1*76&)/10%.&6VH6(*.1=.(612&33!/,10,!
k,),6'G3().!0* @,3&*!B.,9.06=10%.&6!16.'%9()!=.(6; !

|

$%.1P*4()5.519(0%!'07+.)0'15,983.0.1(3/.+6(1,4.6102,1=.(6' (0!HGZ;!<1!6.5,99.)* *F!
0%.=12&33!0(-.|P*4()5.*IP3/.+6(C$6&/,),9.06=1k,),6'(010ek@!0%.&6!16.'%9()!=.(8
|

HO"$<0"B54$%$7=55$]3/0$A"#1$"B1</%:<a
G3.(.15,)0(50!0(76(1G(733F!B&10.*1V,,6*&)(0,6WR TO%! TLKNL KILIT !,6!
38(733i31'5%,,3").0

!



*I,&'%-$F  $

$

IT,0),&>+c$*6f,'$0),6>%\&6$T,F*T'%&F$*V%+%>Cc$>,6>6$
)6,'$N\T$%',&>%!%.*>%\& $

$
@ $
$
HO=/$3<$/01$." @*a%
$%.! V,/IP$! &' 0%.! V,))&0&4.! P+&3&0&." $.'0F! 2%&5%! 9.('76."! +,0%! /.).6(3! ()*! '8.5&1&5!
5,)&08&4.!(+&3&0&.:11$%.1/.).6(3!6.(",)&)/!(+&3&0&."19.('76.*1+=10%.10.'0!'%,210%.!5,/)&08&4.!
86,5."1 ()*'06(0./&." 0%(0! %.38! (1'07*.)0! 3.(6)!).2! 0(-"!,6!",34.186,+3.9' 11$%8&'0.'0!
9.(76.1%.4.3,8.* (+&3&08&.'F!),0! &))(0.! (+&3&08&.;1 $%.1V,/P$!9.('76.13.(6).*16.(",)&)/!
(*186,+3.9 K 34&)/I-&33'1&)10%6..1*&11.6.)0!(6.("Y!4.6+(3F!>7()0&0(0&4.F!()*1),)4.6+(3;1$%.!
4.6+(3!".50&,)! %("1 0%6..!'7+0.'0'F! 2%&5%! 1,57' )!6.(',)&)/!'-&33'F! 13.A&+&3&0=!()*! 137.)5=;!
$%.1>7()0&0(0&4.1'.50&,)!0.'0'10%.15%&3*]'1 7)*.6'0()*&)/!, 1! +('&5!>7()0&0(0&4.!5,)5.80' ()*!
6.3(0&,)'%&8'10%(0!(6.!.".)0&(3!1,6!3.(6)&)/19(0%.9(0&5!;!

$%.1),) KH6+(3!"50&,)!7""1/.,9.06&5!'%(8. ()* 1&/76."1$%&" .50&,)!  %.38'17""..1%,2!
'07*.)0'13,,-11,6!'%(8."()*18(00.6)":! P!".8(6(0.!'5,6.1&'16.8,60.*! 1,61 .(5%!,1!0%.".| 0%6..!
(6.(:1P!5,98,'80.F!,6!0,0(3F! (+'06(50!6.(,)&)/1'5,6.1&'1(3',!6.8,60.%;\.(,)&)/! (+&3&0&."!
06(4.1'7+'0()0&(3!5,66.3(0&,)'12&0%!3.(6)&)/!()*186,+30!", 34&)/F!+,0%!&)! )*!,70!,11'5%, ,3;!
$%&'18'1(19730&83%,&5.10.'0;

06<$/01$." @*>$=$A1=<BH#1$"G$=7031I1R1:/a
2, 11<01&1(19.('76.1, 116.(,)&)/|(+&3&0=1&)"'8.5&1&5!(80&07* (6
|

HO=/$4"1<$/01$(1#:=5%."@*>$A1=<B#In

<0!&'(19.(76.!,114.6+(3! (+&3&0&.'M1&)537+.1'7+10.'0'! ,)! 4.6+(3! 53("&1&5(0&,)F!".)0.)5.!
5,983.0&,)! )*! 4.6+(3! ()(3,/&."1 N.! 3, -1 (01 0%.! 4.6+(3! V,/P$! '5,6.1 2%.)! 5,)'&*.6&)/!
'07*)0'11,6!,76!0()/7(/.!P60''B&10.*186,/6(9"! !

$

HO=/$4"1<$/01$0B=:/3/=/3]1$."@*>$A1=<B#da
<01&'1(19.('76.1,119(0%!(+&3&08&.";11<0!&)537*.1'7+10.'0'1,)1>7()0&0(0&4.16.3(0&, )’ F1) 79+.6!
' 6&.FI()*.>7(0&,) +7&3*&)/:1$%.1.>7(0&, K- 7&3*&)/10.'013,,-'1(01("'07*.)0'!(+&3&0=!0,!
6/()&D.F'0675076.1()*1/&4.19.(&)/10,1)!7),6*.6.*1".01,11)79.6(3'1()*19(0%.9(0&5(3!
'=9+,3"IN. 13,,-1(010%.1>7()0&0(0&4.1V,/P$!'5,6.12%.)15,)'&* 6&)/I'07*.)0'11,6!, 761Z(0%!
B&10.*186,/6(9"; !

|

HO=/$3<$=:$6*6%

@P@!"0()*'!1,6!@0()*(6*!P/.|@5,6.:11$%.1V,/P$I&1'5,6.*1+(.*1 )10%.!5%&3*]'(/.|Qa,0!
16(*.13.4.3R;1$%.| @P@!5,98(6."=,7615%&3*10,!,0%.6!590&8*8,)!(/.:11$%.1%&/%.'0! @P @'
09%(0(15%&3*15()!'5,6.1,)10%.!V,/P$!&1"Sh;I"hh!&'15,)'&*.6.*10,1+.10)!(4.6(/.| @P @

|



a,0.Y!1Z,'015%8&3%6.)12%,1>7(381="1,6'bA83,6.F!P*4()5.*|G37",6!:7./0!86,/6(9"'5,6.!
'&/)&1&5()03=!(+,4.10%.19.()F1&)!(**&08&.,)!0,1%(4&YA(6=""06,)/'ZPG!'5,6.12%.)!

[7*/9.)0!1,69'10%(010%.=11&33!,70!'06(6&)/10%(0!0%.15%8&3*12,6-'1(0!()!(+'06(50!3.4.3;
|

HOE$4"$]1$B<1$/01$." @*>$=<$9=#/$"G$"BH#SF3G/14$% A BB T=l<a$
$%.19%8/%!5.&3&)/!,)IV,/P$FI&0' (+&3&0=10,19(-.16.3&(+3.1*&'5689&)(0&,)'(9,)/10%.10,810.)!
8.65.)0!,1!'5,6.1&)!(33!(/./6,78'F1()*18&0'1+6, (*I'(983&)/, 1!5,/)&0&4.1"-&33'19(-.10%&I(!
/6.(0!("."9.)010,17'.11,6!,76!B&10.¥IG6,/6(9"; !

|

%<$/01#1$=8951%$/1</$/0=/$</B41:/<$7=$/=Ha
n.;1IN.!/&4.1'07*.)0"(1"(983.10.'01+.1,6.10%.=10(-.10%.!(507(3!V,/P$!0.'0!", 10%.=!(6.!
1(9&3&(612&0%!0%.10=8.",11>7.'0&,)"10%(012&33!+.1(-.*1()*12&0%!0%.!1,69(0!,1!0%.10.'0;
|

H355%$%$@1/$/01$#1<B5/<$"G$P3<$/1</a

n. ;! 1$%.16.'730'12&331+.19(&3.%19%,9.10,1=,712&0%!()!.A83()(0&,)!'%..0!,1!%,2!0,!
7)*.6'0()*10%.1'5,6."; !

$

6>*& \T'$V%&,> $

$

HO=/$3<$/01$9B#9"<1$"G$B<3: @$/01$6/LVB Hs/1</$3:$"B#$43</#T7/a
G768,.Y!$%.!@0()1, 8V &).01$.'0!("." 1<:1()*15,/)&0&4.1(+&3&0&."1&)!8.,83.116,91# K?;11<0!
5()!*.0.69&).10%.186.".)5.1,11(13.(6)&)/1*&'(+&3&0=1Q(",).15,98,).)0!,1(!5,9+&) (0&,)!, 1!
'4.6(319.(76.R  10*1&0!(".".1/&10.%)."12&0%!,0%.6! 9.(76.1(12.33 :IIN.I7".1&0!(1()!
(*&08&,)(310.'010,1/(&)!9,6.! -),23.%/.  I(+701("07* .)0]!&)0.33&/.)5.!1,6!5,)'&*.6(0&,)!&)0,!
,761/&10.%186,/6(9; !

|

D"|$=:4$]0E$]=<$3/$41J15"914a$
<)I"UhS!8'=5%,3,/&'0!P316.*IW&).0!()*1$%.,8%8&37'156.(0.*1(1'5(3.10,19.('76.18)0.33&/.)5.; !
0.2&1$.69()!87+3&'%.*10%.11&6'0!'5(3.1&)!"U"1;1$%& 1% ('1+..)16.4&" *&14.10&9. 1()1&!
5766.)03=1&)!0%.11&10%! 4808&.,);

|

HOE$<0"B54$%%$/#B</$/03<¥1</a
$%&'1'5(3.1()*10.'01%("1+..)1(6,7)*1'&)5.1"UhSI()*1%("1%(*!",|19()=!8.,83.16.4&.2F!6.4&".!
(0*12,6-!1))!0.'0!4(3&*&0=;!1$%.!5766.)0!.*&0&,)!2(""),69.*!,)!(!6()*,9!"(983.!,1!,4.6!
LFThh!&)*&4&*7(3;1IW&('16.4&.212.6.15,)*750.#1,)1(33!&0.9'11,6!/.)*.6F!.0%&S5F!
573076(3C6.3&/&,7'F'6./&,)(3!()*!',5&,.5,),9&5!"0(07"1&"7."; !

|

HO"$]355$=4A3:3</1#$/03<$/18/a

)1, 76!*&'06&50!2.1+.3&.4.10%(0!,)3=!(106(&).*18'=5%, 3,/&'0!'%%, 73*!(*9&) &'0.6!096&!N.!
%(4.!102,!8'=5%,3,/&'0'10%(0!%(4.!+..)!06(&).*'0,!(*9&)&'0.6!0%.!@0()1,68//&).0!1,6!,76!
&*.)0&1&5(0&,)!8768,'."0,!86,4&*.!5,)'&'0.)5=!()*!14(3&*&0;!

|

$

$



$

D"]$3<$/03<$/1</$=4A3:3</1#1%a
$96&10.'01&1(*98)&'0.6.*1,).1,)1,).12&0%!,).1, 1, 76!106(&).*!18  '=5%,3,/&'0":11$%&"10.'0!0(-."
(886,A&9(0.3=ILHN!9&)70."1*.8.)*&)/1,)10%.15%&3* T1(/.:11$%.18'=5%,3,/&'0!5(33'10%.!
8(6.)010,1".01781()!(/6..*178,)10&9.1()*!83(5.10,!(*9&)&'0.610%&"10.'0; !

|

HO=/$4"1<$/03<$/1</$5""?2$G Wa

$%.1@0()1,6KN&).0"'5(3.10.'0'1&)0.3&/.)5.1(56, "I'&AI(6.('Y!/.).6(3!&)0.33&/.)5.F!-),23.*/.F!
137&*16.(',)&)/FI>7()0&0(0&4.16.(,)&)/F14& TKB(0&(3!86,5."&)/1()*12,6-8)/19.9,6=;!
W,0%!4.6+(3!()*!),)4.6+(3!&)0.33&/.)5.1&19.('76.*:11<)1, 76 *&'06&50F!2.17'.10%.1),)4.6+(3!
O* 10%.14.6+(3"'56.' F()*11,6!,76186,/6(9!2.!3,,-1(0!0%.!:7()0&0(0&4.\.(',)&)/11,610%.!
1&)(3'5,6.!

|

D"]$3<$/03<$/1</$<7"#18a
$%.10.'01%("1(19.()!Q,6!(4.6(/.RFI'0()*(6*!'5,6.1,11"hh;!1$%.1'0()*(6*1*.4&(0&.,)!&1"S!1,6!
5,98,'&0.!'5,6.";11$%.!"0()*(6*!*.4&(0&,)!.A83(&)"%,2!  1(6!(+,4.!,6!+.3,2!0%.!),69!0%.!
5%&RB*5,6.18';11e,6!.A(983.F!(15%&3*!'5,6."1(I'0()*(6*!(/.!'5,6.1,11""S;11$%.19.()I'5,6.!, 1!
"hh!&'10%.1(4.6(/.13.4.3!(012%&5%!(33!'07*.)0"1(010%& 1 (/.I'5,6.:11$%.15%8&3*12&0%!0%.1'5,6.!, 1!
™SI&N,).O*(641*.48(0&,)\(+,4  .10%.1),69; !

|

D"]$]355$%$7?:"]$0"|$AE$70354$434$":$/01$/18/a
$%.18'=5%,3,/&'0!2%,!(*9&)&'0.6.*10%.!0.'0!12&33!".)*!1=,71(11733!6.8,60!4&(!9(&3;!'$%&'6.8,60!
2&33!(3',1+.1/&4.)10,'0%.!/&10.*1*.8(609.)0!",'0%(0!0%.=!5()!7".!109%6.I'730'11,6'*&'57"&,)!,1!
8,"&+3.183(5.9.)0!&)0,!0%.!B&10.*186,/6(9}

|

X)10%.1).A018(/. 1&'0)1.A(983.1,11 296(0!0%.16.8,60!12833!3, -13&-.1280%!(3310%.1(6.(11&33.%18)!
'8.5&1&510,!=,7615%8&3*1()*1296(01%(88.). *1*76&)/10.'0&)/Y
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a(0.y ! ! ! ! ! ! H&'06&50!,11\.'&*.)5.Y!1J
H(0.!,1'W&6026Y! ! I ! @5%,,3!P00.)*&)Y!
PLYI ! ! ! ! B6(*.Y!

@.AY! I ! ! ! ! kO**)."Y !

H(0.",1!b4(37(0&,)Y!
|

T1=<":$G"#$T1G1##E5b

N%=!1&'0%&"'07*.)0!0(-&)/!()!(**&0&,)(3!0.'0o

$

V=7?@%#"'B:4%$%:G"#A=/3"1b
$%&"'%(6."()=1&98,60()0!&)1,69(0&,)!0%(0!0%.!5,99&00..12&33!)..*10,!-),2!(+,70!0%.!'07*.)0']!8('0!'5%,, 3!
%¢&'0,6=F!5,)5.6)'1,6!+('&5!&)1,69(0&,); !

$

B##1:/$] #'714B#1<b

@0()1,6*IW&).0!<)0.33&/.)5.! @583%H*&0&,)!Q BBMEselected subtests!

$.'0&)/!X+'.64(0&,)"! !

@07*.)0!<)0.64&.2

$

>1</3:@9$\:<1#]=/3":<I$

$%&'&'12%(01&",+'.64.*1*76&)/10.'0&)

$

OB=:/3/=/3J1$T1=<":3: @%$!3:43: @%b

@0()1,6*IW&).0!<)0.33&/.)5.! @38 %H*&0&,)!Q BBMEselected subtests

Here is a sample of one student so you can see how the score is shown and a description of it is given to you.

:7()0&0(0&4N.()&)/!'@5(3.*1@5.6." !

a,)4.6+(3Y!"h! |

c.H+@EBYIM1

! ! ! U< C<)* Al AR ! G.65.)0&3!!
:7()0&0(0&4.N.(,)&)/ ! ™UIl 1 ! K&/%!P4.6(/.1 | Uhtmm
I@PZGObMM; I

|

N&0%!(15%6,),3,/&5(3!(/.!,1!.&/%0!=.(6'F!".4.)19,)0%'FI0%&''07*.)0!(00(&).*!(!5,98,'&0.!'5,6.!1,6!
:7()0&0(0&4.\.(',)&)/1Q"™UR!'5,6.!  &)!0%.1k&/%!P4.6(/.16()/.!,119.('76.*1&)0.33&/.)5.F!&)!0%.!UP8.65.)0&3.!
4.6(3311k&'1(+&380=10,!>7()0&0(0&4.3=16.(",)12(1("." *1+,0%!4.6+(33=!()*1),)4.6+(33=;11$%.1),)4.6+(3!
'7+0.'0'15,)5.)06(0.1,)10%.1"07*.)0]'|(+&3&0=10,!1,69!)79+.6!5,)5.80'FI86,+ 3.9 K 34.17'&)/1&983&.*!
>7(0&,)'1()*1.A(9&).117)50&,)(3!6.3(0&,)'%&8";11$%.14.6+(3!'7+0.'0'11,57'1,)1/.,9.0685!6.3(0&,) % &8'F!
9.('76.9.)01()*!',34&)/12,6*186,+3.9'10%(0!9(=1%(4.19730&83.19.0%,*'!,11*.0.69&) &)/10%.!5,66.50!()'2.6;!!
$%&'15%8&3*1'5,6.*19%&/%)B0%. 14.6+(3!*9(&)F!'7//.'0&)/1'06,)/.6!(+&3&0&.'10,16.(*F1()*1('06,)/! (5(*.9&5!
86.8(6.%)."; !

$

'3<7B<<3":d

<)10%&'(6.(10%.!8'=5%,3,/& 012&33!'%(6.1%& ' C%.6!1&)*&)/'|()*!()=0%&)/18(60&573(6!0%(0!%.C'%.!),0&5.*1* 76 &)/!
0.'0&)/12%85%!5,73*18&98(50!86,/6(9!5&'&,)";11$%.11733!:7.010.(91&'1/8&4.)10%&'18) 1,6 9(0&,)!",10%(0!
(886,86&(0.!83(5.9.)0!*.5&'&,)'15()!+.19(*.; !

|

V.60&1&.*1@5%,,3!G'=5%,3,/&'0
:7.'0CbA83,6.1V,99&00.. !



H%6.@H170<51#$%:/1553@1:71$67=51$G"#$.0$4#1:h
|

HO=/$3<$/01$9B#9"<1$"G$B<3:@$/01$HUBAMUB</#3 7

G768,.Y!$%.IN<@V!&'1(9,)/10%.19,'012&*.3=!7" *IV%&3*6.)]1&)0.33.507 (3! (+&3&0=!
("."9.)017".%10,%(=;11$%.6.1(6.10.)!6.>7&6 .*I'7+0.'0'10%(0'=&.3*!(11733I'5(3.!<:I'5,6.1()*!
1,76!5,98,'80.!'5,6.10%(0!(6.Y'c.6+(31V,986.%.)'&,)F!G.65.807(3N\.(' ,)&)/FIN,6-&)/!

29685%1!&10%.!'5,6.12.17".1&)!, 761*&'06&50:

$

D"|$=:4$]0E$]=<$3/$41J15"914a$
$%.IN<@V'&'10%.!1&6'0187+38'%.*1&)0.33&/.)5.10.'01+=IN.5%'3.6;IP16.4& " *NSOBIR!&)!
"UJIL!('10%.IN<@NF!()*10%.10%&6*!.*&0&,)F10%. IMc@&)!"UU":1$%.15766.)0!4.6'&,)F10%.!
N<@MCF!2('186,*75.%1&)#hh?;1b(5%!4.6'&,)1%(16.),69.*10%.10.'0!0,!5,98.)(0.!1,6!0%.!
£3=))1.11.50'16.1&).*1>7.'0&,)'10,19(-.10%.9!13."1+&(".*1(/(&)'019  &),6&08&."()*11.9(3.'F!
()*178*(0.*19(0.6&(3"10,!9(-.10%.919,6.!17".1731&)!0%.!(*9&)&'06(0&,)!, 1/0%.10.'0;1$%&'10.'0!
2(1*.4.3,8.%10,19.('76.1&)0.33&/.)5.; !

$

HOE$<0"B54$%$/#B</$/03<$%l </a
0&-.1(33!<:10.'0'FI&0Y/&4."(!'5,6.1,11&)0.33&/.)5.12%.6.10%.!(4.6(5!6.1&"hh;1"?h!&!
5,)'&*.6.1/8&10.*IQP)*1IZba@P!3.4.3;R!$%.IN<@V!0.'01/&4.102,1*&11.6.)0!'5,6.'F14.6+(3!()*!
8.61,69()5.:1c.6+(31<:1&)*&5(0."1%,2!0%.1'07*.)012,6-'12&0%!3()/7(/.F&)537*&)/10%.!
30)/7(/.1,11)79+.6";1<01(3',1&)537*.11(507(3!-),23.*/..1G.61  ,69()5.1<:1&)*&5(0."1%,210%.!
'07*.)01*.(3'12&0%!26&00.)!()*!8&5076.18(00.6)";IN<@V!'5,6.19%,212.33!=, 761506&3*1*&*! )|
0%.10.'012&80%!(1)79+.6!'5,6.1Q<:R!1()*!(18.65.)0&3.1Q%, 2!/, *10%(0&'15,98(6.*10,!,0%.6!
'07*)0'R; 1@8&)5.10%&"1%("1+..)1(6,7)*!'&)5.1"UILI() *1.(5%!4.6'&,)1%('1+..)!6.),69.*F10%.!
6.'730'15()!+.1067'0.*:11<01&'1'0&33!0%.12&*.3=17".*10.'01/&4.)10,!("."1/&10.%)."; |

$

HO"$]355%$=4A3:3</1#$/03<$/14/a

<), 761*&'06&5012.1+.3&.4.10%(0! (106(&).*18'=5%, 3,/&'01'%, 73*1,)3=1(*9&)&'0.6!0%&10.'0;/IN.!
%%(4.102,18'=5%), 3,/&'0'10%(01%(4.!+..)106(&).*10,!(*9&)&'0.610%.IN<@VF!',10%(0!&'12%, 12.!
0%6(4.1(*9&)&'0.6!0%&'10.'010,!86,4&*.15,)'&'0.)5=1()*14(3&*&O0k;]

|

D"]$3<$/03<$/1</$=4A3:3</1#1%a
$%8&10.'01&'1(*0&)&'0.6.*1,).1.)1,).12&0%!,).1, 11, 7618'=5%, 3,/&'0";11$%&'10.'0! O(-."!
(886,A&9(0.3=!LHN!9&)70.1*.8.)*&)/1,)10%.15%8&3* T1(/.:11$%.18'=5%,3,/&'0!5(33'10%.!
8(6.)010,.0!78!()1(/6..*178,)10&9.1)*!83(5.10,!(*0&)&'0.610%&'10.'0; !

|

HO=/$=#1$/01$(1#;=5%$6B;/1</<$F3J1%a
$%.11&6'0IN<@V!'7+0.'01&'1<)1,69(0&,);!1$%&"19.('76)I3K0.69!9.9,6=;1@07*.)0'!(6.!
1&4.)1>7.'0&,)"10%(010%.=!'06, 73*+.1(+3.10,16.5(33!'75%! (1%, 2!19()=*&9."/(6.1&)!(*,33(6: !
$%.1).A0!0.'01&''&9&3(6&08&.";1$%&"19.('76.13,/&5(3!()*|(+'06(5016.(,)&)/;11$%.1'07*.)01%("
0,1'%(6.I'&9&3(6&08&."1+.02..)102,1&0.9.!@,9.!,110%.!1&0.9'(6.!5,)56.0.10*"",9.!,110%.!
&0.9'(6.1(+'06(50;!IP6&0%9.0&5!&"10%.1).A0!(6.(13,,-.*(0; 11$%&'(6.(19.('76.19(0%!
6.(,)&)/:11$%.1'07*.)012,6-'12&0%!0%.!8'=5%,3,/&'010,!5,983.0.!,6(3186,+3.9!", 34&)/!
86,+3.911a. AOF!4,5(+73(6=1&19.('76.*:11$%.1'07* )01&'I(-. ¥10,1*.1&).12,6+:11$%6&



9.(76.1.A86."84.14,5(+73(6=;!1V,986.%.)'&,)1&'10%.1).A0!(6.(I(".". 1 @07*.)0'(6.!
(-*1296(01%.C'%.12,73*1* 1&)18(608573(6!'&07(0&.,);1$%&1(6.(13,,-'11,6!-),23.*/.1, 1!
(886,86&(0.",5&(31+.9%(4&,6()*!11,6![7*/9.)0; !

$

D"]$]355$%%$7?:"]$0"|$AE$70354$434%$":$/01$/1&/a

$%.18'=5%,3,/&'012%, 1(*9&)&'0.6.%10%.10.'012&33!".)*I=,71(1173316.8,6014&(19(&3;!1$%&16.8,60!
2&33!(3',1+.1/&4.)10,10%.1/&10.*1*.8(609.)0!",10%(0!0%.=!5()!7'.1096./730'! 1,6!1*&'57"&,)!, 1!

8, "&+3.183(5.9.)0!&)0,!0%.!B&10.*!86,/6(9}

|

$%.16.8,6012&33!3,,-1380%.! @0()1,6+IW&).0:;



63/1<$G"#$?Fl<b
!
1222:83(=-&*'/(9.":5.9 !
|

222; 17)+6(&):5.9!
I

222:(((9(0%:5.9 !
|

http://www.artofproblemsolving.com/Classes/AoPS C About.php!
TRCRRERTRRE R e e e e e e

222:.*783(5.:5.9C9(0%C+6(&) !
[

222:9(0%83(=/6.7)*:5.9 I
TECELRERETEE e e e e

222:(837'9(0%:5.9 !
[

63/1<$G"#$I=#1:/$b$ $ (Ic3=@7@3G14CcBE@
L1 e )/g10.4.6/ |

!!!!!‘ﬁ!ﬁﬁ!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!222:5%&5(/.:7':9.)'(:.6/ !

i ! ! ! ! Hmnmp22:0%./&10.*5%&3*:)!10

"A9=:31<$/0=/$6155$F3G/143$%/1A<$G"#$6/BBI1:/<b
LT A

i == [N

@ ....................

T g 222:86716.,5- :5.9 !

222:98)*2(6.;5, 9!

222:+6&/%0&*.(:5.9 !

\:53:1$.B##37B5BAS$C"BS$.=:$I1B#70=<1P

mmmep2- 5.9 | kf?—/
!

$
$
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