"H$%&" ()*+,%-$.$,&/0"($") 1S, &)# " #$
"IH#$% &Y% () *+#,&-#.*., /(0%

|
I"HS&S ()*+ - H# (
1$.,0#$01*$ (

2+&+(3',14.$&$1.(11#514#+8&$1 (

)+5#(5# %' &'6(+&(&"(7897 (1.4, (1.(;&+&$%&$,+*(2'&",8$1.(1:()1&" . &$+*(<'%&(=#+>6 ($.(
2+@#.,'A(B;C(

D**(, 1##'%51.6".,'(+.6(,$8&+&S$1.(5'#0$%%$1. (%" 1>*6(E'(6$#', & 6 (&L{"#S%E&S () *+,-. # A(2+&+(
3',14.$&$1.(11#51#+&$1.( ROGHI8(I+%%(?+-'(31+6A(K+5* (LHLM'A(KN(OOG99

P5*+,-'# Q6+&+#',14.$&%$1.,1#5C,10RC
!

THE WORK DOES NOT REPRESENT THOUGHTS OR OPINIONS OF COMPANY.



75+2(1$(*$!,5(#$+)8!19(5#:+&'I15#*19(() 1#,;) &<2(18(11#*1#) 1 +**4(1+) I5FGH, (1S (*$+)8!%& * &/ (1$+/(=!
GOSN(<*,&:(‘#B(15#*19'&4858!+3!$&!B5(1%&'(%'&)$! &%!$5(1/+) 1*1&%!#** (**/()$!0' & Yo (** +&HH2*|
CO3&)(N2* (" >, '&**I$5(N)#S+&)B(,()$23Fhe Atlanta Journal-Constitution!B#',5!CD6E0492+*5(1!#!
"(0&'$!+1()$+%3+)81*GRI+*$'+,$*1#,' &**1$5(1)#$+&)1<5&!5#114) 2+;(2310#$$ (") *!1+)1$5(+' 1 S (44 R ' (*
#*1#124#'8(14), (#*(1&) (13(#'1%&22&< (11931#12#'8(11(,'(#*(1$5 (") (FS!3(HD)$+2!$5+*1$+/ (=15 ¢, 2(*!
8#')('+)8 /&*$!&%!B5(1#$B()$+&)!5#: (1%0&,4*(11&)!1$5(14(H&A(1# )#23*+*1$&10'&:+1(1(:+1(),(!&%!$(*$!
$#;+)8!/+*,&) 14, FBHHE) (<*OH#O(*15#:(! '(0&'$(1!&)!$5(1*4*0+,+&A*IS(*$!*, &' (18#+)*1+1()$+%+(11931#)!
(‘#*4' ((B)H23*+1+) I 7T#*5+)8$&) "2 214 1< (2214#*1+) 1 ) (&8 #1 +$+&)#2IKIB () ($!1* (#', 5! (*42$*1+)!
#11+$+&)H2HF8 (8#'1+)BI(#*4' (1#)#23*+*1'(*42$* 149B5 (' *$HS(HIL (<IM(™*(3=IN())*32:#) +#=IL(<!

O&" ;&' |(FA/020T' (*0+$(!1$5(10'(:#2(), (' &% $&'+(*!I'(8#'1+)BI('#*4' (1#)#23*+*=1$5(//#H&'+$3! &% ! *$# S (*!
#(1)&$!,&)14,$+)8!+$?11.1*4"(31&%1*$#$(*193!$5(IGP. Q& BRIBPEC=ICD66E!%&4) 11 $&1285< () $3!
*SHE(X1#) 11 7#*5+)88&)!"?1?1,&) 14, $(11#) | (#*4' (1#)#23*+*1&) 1#22 1 0MBY 1L R (), +2!$(*$*114'+)8!$5(!CDBD
CD66!*,5&&2!13(# PIF02#)#$+&IB+: () #*1$&!<531&) (I<#*&$!0('%&'/(11+),241 (H5(19(2+(%! $5#$!$5(+"!
*SHEAL&(*) &PISH: (1#!,5(#$+)810'&92(/R) &$5 (I (FO2#)#$+&) 1 +*1$5(12#,;1 & %!/ & YBR/ (1*$# S (*I5#: (!
S5#11#15+*$&'31&%!,&)14,$+)81#) I (‘#*4'(\#)#2BI&' | /#) 313 (#*1#) 11$5() I5#2$ (155 (10'#,$+, (114 (1$&!
9418(3$!,&)*$'#+)$HQ5()!5((1#'(1$5(! *$HS(*S5#B#: (18#S5('( LI(H#*4'(1#)#23*+*1 L#SH#I%&'13(#*194$!
5#:(11&)()&$5+)8!/(#)+)8%42!<+$5!$5(!"(*42B0 & I <SHS(: ("' (#*& PN

OIS5( (14 (1) &SB!/($5&1*1+)102#, 1S&IHSS(/0BI$E&!+1()$+%3IBB(F 1+%606+,4231$&) &<I+9%61#) 31$(*$+)8!
+(BA2H +G+H(EHSIKSIH2*&I*((/*12+; () (14 410$+8) 1$5#S!, 5 (HS+)81+%) SSI#10'&O2(/1+) *&/ (' (#*1
&%!$5(!, &4)HB(H&I0' (H2()$!+) &S5 (* 4" (B LI+)+*S( (LIS +TE&)HIS(#, 51 1+'(,$231*; (1!
$(#,5(*1HI&AS! 5(#S+)8I0H, $+,(*21Q5(1*4":(31%84) 11$54#$BEH) UDVI&%!S$5(!'(*0&) 1()$*!; X!

, &22(#84(*1<5&!, 5(#$(1?!B& (1$5#) UDV!I'(0&'S(115#:+)8I()8#B(11+)I$5(*(10'#,$+, (1$5(/*(21(*

AL'(+) RV#H1*2(3=IW(2+)(IXI@+1(#4=|CQBRES5 | #4$+8&)18() (#2+T+)8I$5(1'(*42$*=194$1$5(311&!
*$(FHISEHSISE (3L (2+: (IS &)BI/(H#8(!' (84 1+)8! 5(#$+)8)A ('15+85RSH; (*1$(*$+)8P

B4,5! /(1 +#IH#S$()$+&)I5#419(()18+:()ISBLA2$*I(#++)8I*SAL()SIS(*SH) *< (I I#1/ () FIS&I+), ' (#*(!

* &'(* 2KSIHHNHY(SI5&<(:(‘=IS&IF* 4/ (1S5HSIS5(18) 23I<HIIHIS(#,5(1& HL/+) +*$HB&'I<+221+)%24(), (1#!
*$41()SSHS(*SIH)*<(1+HISEAE(1#1<' &) BIH)*< (1) 11 (024, (1+$1<+$5 141, &"(,$1&) (IK$I5#*19(()1%&4) 1=19%&]
(FH#I02(=I$5H#SI$A1()SIH)*< (*IH3H2*&19(1+)%24(), (1193154#:+) 8I#) *<(*I<'+$$() &) 1$5(19&# 1=I/#;+)8!
&O+(18&Y6IB5(IS(*SIH5 (#11 QYUY LG, 5+)8IS&IS5(1Z4(*$+&) #1581 2&<(1H5+(:+)8I*$41 () $*1*+$!) (F$!
$&I5+85('l#,5+(:+)81&) (*=1&'=19318+:+)81+)*$'4, $+&)*1$&!) &$!%6+221+) IS5 (1) < (15 (($14) $+2!,&) %6+'/+)8I$5 (!
#)*<(1<+$5I$5(1S(#,5(' 2K)I$5(I5+FH#(HIS($+)81():+ &)/ ) SI+S -+ (*SI$&! () *4' (1$54SI$5 (1 (*42$*1%'& /!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* 6!
! ! !



SE(IHL/+)+*$( (LIB(-$*1# (19#+(118) (%% (,$+:(14)*$'4,$+&) ) LIS 4(*$41()$1H#,5+(: (/) $H#) 1) &$1$5 (!
(FH#102(*10'(-+&4*2318+:() IKS$!+*1#2+&1(), &AHB(12IGPP2IP(, ($#'31&%![ 14, #$+&)1.") (1"4) #) 1+**4 (1 44!
08&2+,312($$(IAL#S(1IM4)(IC\=ICDBBEISSHSIA S (I SHS(MIS&I]/#; (- HEMOB 35 +8510'+&' +$37#) 1!

10*4 (1$54#$1#* (1) $1L(:(280/()$!, &)$'#, $41+), 241 (14008 '$I0%6 & 1#,$+: +$+(*' (2HS(LIS&IS(*$1*(,4'+$3=!
+),241+)8106& () +, H)H#23*+*¥PA 11 +$+&)#223=1+$1+41'(,&//()1(11931$5(1.+& +#$+8) &% Q(*$INA92++5("*1#)1!
$5(1184),+218%! BHPS#S(IP,58&2!_%%+,(*IACDEDEISSHS!'42(*1#)110'&, (14" (*19(1#1&0$(1I$54#S! (*0&) 11$&!
FVGH), (RIDIS(*SHLI+) S HS+&) 1+ (8424 $+(*?

Q&I+1()$+%3!, 5(#$+)819(5¢#:+& I $5#$I8&I9(3&) 11(‘#*4' B=0BQLHSHI%& () *+,1/($5&L* I (1*((/!

0'41()$ PK%!I(#4' (1284 (1 ,&)*+1((11#19418($),&)*$#+)$=I$5 (B! (#2+ THS+8&)!/#319(1,&),()+)8?!
Q5+*I(FO2&'#$&'31*$41310'+), +0#2!, &/0&) ()SH)H23*+*188): (*$+BHS(1$5(1+)$("(2#$+8&)*5+0*1#/8,) 8!
142$+02(11#SHI%E& )+, (S5 &LLK) 1 1+$+&)I$&! (#+4' (H)#23*+HHBH1%68 () *H(B5&1*1+), 241 (11+)!
$5(1#)#23*+*I#(-

P, #2(1* & (18#+)*I1#) 112&**(*14*+)8!, &5&'$!#) 1) )BE5&'$!8' &40t
N(%&'/#),(12(:(2!8#+)"1#) 1128 (*14*+) 8], &5&'$1#) 1) SB&5&'$!8' & 40F
B#*4'(|()$&L(2!/+*%+$IA(?82=I@#* 5!'(*+14#2*E

L&) LI<H+S54) FAH( $10'(1+,$+&)*14%+)8! &5&'$I¥) 1 Q58 '$!8'&40*=I#)1
NHSS(') #)#23*M#, &9l#) 11 (:+$$=ICDDaE?

K K K K K

Q5(1%-+*$!8&#21+)1$5(1(FO2& #$& 3 1) HRBNPHH) (1$&I<SHS (FS( B! (#,51/($5& 11, ,&4)$*1%6&.
HHHO+2+$314) IS5 (| THSHIH($21Q5(1*(, &) 118&H2 1+ ISR (VB4%3, + (J5H) L10('5#0*1/&' (1, &*$!
(%%(,$+30H($!18%!" (14, (11/($5&1* !

"HSHIE )+ I($. &/ !

Q5 (L#SHI%E&' () F(B5&1*! +)I$5+*1*$4 5 (19(()14*(11+) HHI5+BERSH; (H(/()$S *ITHSHI%E ()*+,!
#00'&#,51%8&'18'#1 (*BIH) 116D ) L1#, &I [HS5(/#$+,*1#) 1 I (#1+)82#, 51<#*1*(2(, $(11$&!2&&; 1#$I$5(!

THSH#1% &1 %6% (' ()$10(*0(,$+:(1+)1&'1("1$&I AS&O(YUATTE %6315 (1:# + &A1 *+ $AHE+&)*1+)1<5+ 51*$41()$!
B($I* &' (H/H3I5#:(19(()1+)%24(), (11931%&/(&) (1(2*(=19(1+$1% &/ (#++)8HH) 11'(02#, +) 8! (*0&)*(11$&!
<+YBIH)*<(H18)1$5(19&# 1 21Q5 (I/HHE +$31&%I$5(1%6& ()*+,1/($5&1+1#002+(1I#!* & (1$&I$5(1* 5&&21+%6!$5(!
* 5&E&2SH (*A2BH<((I*SHS+H S+ #2231+/0' RIGHSBI0' &IHI2 (11 (%o+) (LS5 (FSHS(1#: (#B(1&%!$5(1(: ) $1&.!
&,4"(),(1A +2(B$5(194*(2+)(B?!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* a
! !



Q5 (I*$HS+*SIRDHO+2+$€((1$H)*%&/(11+)S&IHI* &'( 1<+$5!4#1%)8(1&%!DI$&IUD?!P,5&&2! (*42$*1$54S!
<((1,28*(1$&ISE(19#*(2+) (I5H#: (1% &' (1, 2&* (1$&I T (&=1<5+2(1* 5&8&2*1<+$51$5(1/&*$I(FS'(/(!' (*42$*!
<((!,2&*("1$&!UD?!

Q5(1*,&'(1+*1,&/04$(114*+)81$5(1%8 228 L ZYBIS+&)-

| [1]
67 Score=‘1.086In#E 4:!! I
! CZ2

L

<5((I pH+*1$5(10'&9HI+2+$318%!1$5(1&8,,4" (), (1&%6!$5(19(5#: + &= 1P

Q5 ()HSA' #2128 BIBGBEH*1$H#; ()1 S&!/H#; (1S5 (1% #2(1*3//($'+, 1# &4) L1*/#221#) 112#'8(10'&9HO+2+$+(*?1Q5(!
\&)*$#)$162DbCl<#*14%(1I$&!/#; (1$5(10'&9#9+2+$318%!D?DDD6=!1&'1? FOFLCISAZ BHASE H#1* &' (18.%!
BD21Q54*=106& | (#*(18%!14* (1) 11+)$('0'($HS+8&)=1#) 310 (5#:+& I SSHPHF AKIRI616DI& 18 (HS('1<H#+]

&) +1((111+%%('()$!% &/ S5 (19#*(2+)(

0'#*1'(12)#34*+4
P,5&&2*I<("(1+1()$+%+(LISSHSISHLI#) (44" (1H$(15+85('1$5#)I$5(1*SHS(14: (#B(1$5#) | <#*|(FO(,$(11%'&/!
H)1&/1(:()$*21 Q5+ )23 +H<#*11&) (1968 (#, 513 (#'1#) 118 #1 (1< HYBH*49H(, $21Q5 (19#*(2+) (1%&1$5(!
(H4' () H23*+¥1+ 1S5 (1 (H8 (1< &) FBERH85SIAT @E!(#+4' (/#1 (19314221 $41 HPIS5 (*$HBIS5 (*$HS(!
#:(H#8(?1[#,51* 5&&2SHT @ (H#B(1+*),#2,42#B(11#) 11$5()!, &/O#' (LIS&IS5(*SH#S(1#:(#8(?!

Q5(19%&228&<+)BI*SHM {421 2#S$(1-

Xi
c? Mean,,,, = E—N =I<5(' (1 X, +¥1$5(1)4/9('1&%!7 @ (#+4' (1%& *$41 ()BH) 1IN
|

+HB5(IS&BH21)4/9("1&%F$A1()$H1+) IS5 (IHBHS(?

k

" (X! Meamsad)®
a? ! SDstate= =1 !
N!1 !
S X
\2 Mean,,,, = SES(( | X HHIS5()A/9('18%! 7 @!(#54'(*1%68. *$4 1 ()6H)!
n

$5(1* 5&&2=1H) IS5 (IS&SH2!)4/9('1&%1*$41()$*1+)1$5(1* B&E2?
!

" (x|| I\/Ieanjchool)2
n'il I

Ul? I SDSchooI = \/

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* al
! !



= Mean&’hool _MeanState
SD School

Jn

Q5(10'8&9#9+2+$31&AFSBE+*Sp=*1 &): (‘S(11+)$&IS5(1*, &' (14%+)BI[Z4#$+&Y)167?

c? | =1<5('(11(8'((*'&%!%'((1&/|A1%E!F3!) |

5#3(6,&'(16.#)7(* !

P 5&82*I<("(1+1()$+%+(LISSHSISHLI* #2(1* &'(1,54#) 8(1S5#SI<((I(+$5( *$HS+*$+ #22315+85('1&'12&<('1$5#)!
$5(10'(: +&AMB(# 21Q5+ H)H23*+H <11 &) (14*+) D' $!8'840*1#) 11, &5&'$18'&40*?1d& 1$5 ()R
&5&'SHO0'&H, B &' (M<((! ,&IOH (L1%'&IHI*0(,+%+, 13(# SHBHL(1$&I$5(10'+&'13(# SHMBHL(1A(?87=1$5+*1
3(#'S*106&4'SEI8H1(HIS&I2H*$I3(#' SH%&A'SEIB HL(FE?). 28 ()HS+: (23=I$5(1, &5& ' SH)#23*+*1/#$ 5(11*$41 () $*!
%'&/1$5(10'(:+&4*13(#1$&I$5(1, 4" () $I3(#1A(?82=1$5+*13(#' S*1%6 84" SEIBRAH /#S,5(11%($! &%6!$5(1*#//(!
*$41()$*1<5&I<('(14)1$5+' 118'#1(12#*$I3(H'E21Q5(!, &5& ' $1#)#23*+¥1<#*/#1 (10&**+92(1931/#$,5+)8!
*$41()$H<+$5+)1#1* 5&&2IOIISE(+1*$41()$!+1()$+%0+ #$+&))A/9( 1KY IHI*$41()$!, &4211)&S$19(1/#$,5(1!
#,'&*13(#*=1$5()1$5(3I<( (! ) &SIA*(11+) IS5 (1) #23*+* Q5 (I*SHS+*$+ *14*(LI<((1$5(1*#/(1 (8% 12(*18%!
$5(1#00'&#,57!

Q&I L($(/+)(1<5($5("1#1* 5&&2S*! 5#)8(1+)1* #2(1* & (+*I*$#$++$+ #22311+9%696( () $I$54) 1$5HSB(2+)(S*
J(#)*1&%1$<&I+)1(0() L()$I*#/02(*1# (1, &/0#'(11931,8)14,$+)81#! tRB(*$?1Q5(1%8&228&<+)BI*SHS+*$+ *IH(!
#2,42#%(1-

e? t= ()zl | )_(2)| (lu'1 ,uz):!<5(-(! !

/ 11 #
s, — +— 0y
! p%cnl n 7

X +41$5(1/(#)1%, 8 (1&% (#,5!* 5&&2189610' (- +&4*I3{#'=

X, +4185(1(#)1* &' (1&%!(#,5!* 58&218%! 4" ()$!3(#'=

1, IS5 (1 ()% & (186 $HS(12(:(218%10'(:+&4X13(#'=1#) 111
L, +1$5((#)1* &' (18 $HS(12(:(21&%!, 4" () $I3(H?

b? SZz(nl| 1)' Sz+ (l}' 1') $:!<5(-(”
| P n+n!?2
S +¥I$5(1:#+#), (1&%! (#,5!*,58&821&%!0' (:+&4*13(#'=
52 +41$5(1:#+#), (189! (#,5!* 58&2!8%!,4" ()$!1A(#'=

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* \!
! !



1, +41$5(1)4/9('1&%1*$41()$*18%6! (#,5!* 58&21&%10'(: +&4*13(H'=1#)1
N, +1$5(1)4/9(18%!*$41 ()$*1&%! (#,5!* 5&8218%! 4" () $I3(#'?

Q5(10'89#9+2+$3IQAASBE+*SpHEE('(1 df +*IA, + N, | 2E=1+*1,&):('S(11+) B8, &'(14++)8(ZA#$+&F

8('9&":#),(;(<(B'6.)7(* !

P 5&&2*1<('(1+1()$+%+(1IS5H#SISHLIHIO(, ) SHBBEYY $*I+)1$5(1S&0IS<&I#, 5+(:(/)$! #S(BE& +B54S!

<H#*1 &)1 (LISEIO(FSHS+*$+ #22315+85('18 128 <("1$54)1$5(10'(:+&AHB(H 21 H<+$5I1$5(1* #2(1*,&'(!
&IOH# +*&)*=I$<&I/($5&LHI<((1H002+(1IS&ISE+ (FH/+)#$+&)1&%! 5#)8(1+)10(, O$!+) 1, 5+(: (/) $12(:(2*7!
Q5(1%+*$1/($5& 1!, &/0# (*I$5(10(, ) SH#B(1+) IS5 (1 H#(18 HL(1#, &**I13(#*?1Q5 (), &5& $IH00'&H,51%8&. 4*(*!
&)1$5(1#/(18'8401&%!*$41 ()$*1%'&/1&) (13(#'1$&!$5 (1) (FB?!

IQ&I1($(/+)(1$5(I(F$()$!8%!,5#)8(1+)1$5(10(', ) $#8(18%!*$41()$*1+)1$5(1$&01$<&#,5+(: (/) $!
HS(8&+(=! &)*+1('(LI$5(10(, () $H#B(10'&%+, + (A5 (BBI& L 1*I'H$+&I+*14*(11$&!, &/0# (1$5(10(", ) $#8(!
&%*$41()$*1+)1$5(1, 4" ()S13(#1$&I$5(10(", ) $#8(1+)I$5(10'(:+&4*13(#'?!

A& 1#10'&O#O+2-vBHIBI& Yo+, +GIS5(1& 111 (11 (%-+)(11$819(!

2 -7
I 1-7

Q5(I'H#$+81&%6!$5(1 &I 1A%E, 4" )$IBHEH) U | A%&'10'(:+&4A*I3(H EI+*

1

6D? 0= & = m?!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
I Q, m,/l-m,
Q5('1&11*I'#$+&I+*1#2*&! #22(1!$5R) &Y ?, $I'#S+&=!*+),(1+$!(Z4#2*1$5(I'#$+&!1&%!$5(10'& 14, $*!

71,70, and 77,77, 1&%!,(2210' &9#I+2+$-+(*196'&/1 1 +#8&)#2231800&*+$(!,(22*21Q5 (1811 #$+&! #) | (Z4#21#)3!
)&))(8#%+:(1)4/9('?!1Q5(1,&)1+$+8)*1Q, = Q,#)1!/ =1,&"(*0&)1!$&!1+)1(0()1(),(1\8%!$5(1,4" () $!#)1!
0'(:+&AMBH*175()! 1</ <" =P$41()$*1+)I$5(!,4"()$1* 5&&2I(H 1# (/&' (12+;(231$&I5H(&Yo+,+()$!

* &' (M1$5H#)1# (1*$41()$*1+)1$5(10'(:+&4*1* 5&&213(#?1d& | (F#/02(=1<5@!= 4=1$5(1&11*18&%10'&%+,+(),3!
1)1L4"()$I*, 5&EIB(HH (1%6&A4"1$+/(*I$5(1& 1 1#1+)10'(-+&4*I* 5&&2I3(#'?

QH24(*18 Yo 1% $5('1%'&/16 2D I+ KHBI 1+ (,$+&)1'(0'(*()$1*$'&) B (" 14+ &, +#$+8&) 21" +%6% () $! 1+ (, $+&)!&%!
H2A(X1(0'(*OSHSE (M (& +#$+8) =194$1+)1800&*+$(11+'(,$+&)=I<5()1&) (1S5 (1+): (*(18%6!$5(18&$5(*?!
d&'I(F#/02(=Y hD?CU=I$5(1&11*1&%10'&%+,+(),3!+) (B, B&&2!3(#'1# (ID?CUI$+/(*1$5(1&11%1+)1$5(!
0'(:+&4*1* 5&&2IB(H'=1&(Z4+:#2()$23=1$5(1& 1 1*1&%10'&%+, +(), 31+)1$5(10'(:+&4*!* 5&&2I3(#'#' (16iD?CUN\?I
$+/(*1$5(1&11*1+)1$5(1,4" () $I* 5&&213(#P!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* u
! !



d&1+)%((), (1+$1+*1,&):()+( $I$&I4*(12&8A.8'(*$+=ICDDCE?IK) 1(0)1(), (1, &"(*0&) 111$& 2 &BD?1Q5(!
28BI&L1*I'HS+&I+*143//($'+,1#O&ABISE+*1:#24(?1Q5 (1068228 <+)BI*GHE+*$+ *I# (14%(11$&) #2,42#$(1$5(12&81&
HG+8-

662 In(9 = iIngls ¥ 09)(nz, *09H_, gy

I K, +0.5)(n,, +0.5)"

N1 +1$5]4/9('18%6!1*$41()$*10'%+, + () 0" (:+&4*I3(#'!
N> +*1$5(1)4/9('1&%*$41()$*1L_DI&Y%+,+(08)!,4"()$!3(#'=!
N1 +¥1$5(1)4/9('18%*$41 ()$T'&Y6+, +(H10'(:+8A*3(#'=1#) 11!
N2> +¥1$5(1)4/9('1&%*$41 ()$*1L_QI&Y%+,+()18)!,4"()$!13(#'7?

1 1 1 1 /2
6C? =8 + N N !
, 9., +05 n,+05 n, +05 n, +05+ |

! By
Q5(10'894#9+2+$31 &AISBE+* S5+ 51+*1, &): (‘S(11+)S&ISE(1* &'(14*+)81(Z4H#S+&)167!

L&S(I$5#SI$5(ID?UI+)|(Z4#$+&)*I6DH) 116614 (14*(11$&! 1 (#2!<+$510'&92(/*I$5#$!/#31&, ,4'1<5()!4*+)812&8!
QLI H$+&*I<+S5I¥/#BA2(1*+T(21Q5+*1/($5&L1+*10'(%("(LI<5()I$5(1, (22!, &4)$*1# (1: (314142218 1#) 3!
T(&!,(22!,84)$41&,, 421 I $1H) 11j<(+% (2! ABTCEE*5 &< (LIS5HSIS5 (*(1#/() L (LI (*$+/HS&*19(5#:(1<(227

-#FL(COP-&/(3!-+*9+ |
P,5&&2*I<("(+1()$+%+(LI$5#SI5#110( %&"/(119(SHCER (1$5#) | (FO(, $(17).2$5&4851*$41 (FB(: (2!

(*+14#2%1<((1) &S (0&' $(1=1$5(31<('(!, #2, 4245 (L) IS5 () *4//(L1$&I$5(1* 5&&212(: (X5 (11 (%+)+)8!

S#'#, $('+*$+,18%! @#*,5!/(#*4' (/()$!+3pecific objectivity?'d&'1S5(1+) 1+:+14#2=1$5+*/(#)*I$5#$!$5(!
0'&OHO+BHRILI 4, (*18)1#)31+$(/11(0()1*18) 231&)1$5(10(*&) SHH#I+2+$31H) LIS5(1+$(/SH1 1+%6%+ 425371 %$(!
(F$'#,$+)81$5(1+) %68, [H#$+8) &, +#B(LI<+$5I$5(1¥4%6%6+, + (IS SHS+G+ *106&"|(*S+/HG+)BIHO+2+$31H) 11+$(/!
1+9696+,42$3=1$5 (1 (/4#+) 1(*1,#)19(14* (11$&), &) $'&21$5 (| BRZH (+)81$5(11(8'((1$&I<5+,51*0(,+%6-+,!
QOH(,$+:+$31+4189F#+)(121K)*0(,$+)8IS5(1'(*+14#2% #)10'&:+1(1:#24H#02(11+#8)&*$+, 1+) % & #5+&)IA(?87=1+
5(2011($(,$1*$41()$*1<5&!, 8" (14) (FO(,$(12315+85('1&) *&/(1+$(/*18+: ()1 $5(+'1&: (#221#9+2+$314) L1+$(/!
1+%6925+(*E?1Q5(1%4) 1/ ()$#214)+$1&Y6! LASHI+1$5(1'(*08)*(189618) (10(*&)I$&1&) (1+$(/2\W( #4*(19&$5!$5 (!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* c!
! ! !



(&) 1#9+2+$31#) 11$5(1+$(/1 1+%%+,42$315#: (19(()! (“$+/H#S(11% ' &/12#'8 (1 1#$#I*($*=1$5 (31, #)19(1(%%(,$+:(23!
(/& (11%'&/I$5(189*(#$+&)12(#:+)8IS5(1$30+ #AIR) R$(/!'(+14#221Q5 (! (*+14#2*1# (1*4//(1)
#,'&*IQO(HS+&)H21+$(/*1%& 1$5(1*, 588221 Q&IHLHA*$I%&14) (ZA#2!* 5&&2I*+T(1=1$5(1/(#)|&4$%+$ TI06& 1#
+H1'(8'(*(118) IS5 (I*Z4# (I'&&$!8&%6!$5 (1%, 58&2S*()'&22/()$B!, 84)$?1Q5 (1% 8228 <+)BI*$H#S+*$+ *H1, &/04F(

" ehd
6\ | Yi =Xi " Pi=!<5C( p, =m”
1l p, _ |€
6U? z,= [P0 = IS crsoprrgirigyr<((11,87($23=1<5(( 1bHH1$5("$41()!
e

!
HO+2+$3= 1 +$(/1 1+%6%6+142$37?

b
6c? Z, =- /% = —\/g=!+%!+$(VF!#)*<(‘(1!+),&"(,$23=!<5('( IbI+*1$5(!
| - pvi €

*$A41()$IHO+2+S3=HEFHI+$(/11+%%+142$37

N
2
17. MS = ‘ZlT=!<5('(! N+*I$5(1)4/9("1&%!0&+)$*?
!
nschool N
6b? MSschool = ! ! é —=I<5(' (! N+*1$5(1)4/9("1&%!0&+) $*?
] Nschool v  j=1
1
& 1 #2
g — " 4N
% Wi "
6f? S = ]
I N !
n 1
CD? S = — 2 lE ! -4N}2 !
| Nschool Whi !
CG?! W=pvi(1_pvi)! !
R S I
cc? outfit, ., = (MS3 ! 1)(§)+(§) !
! !

Q5(10'&9#9+2+$3IQIOPBIL | *$HS+*S+,19#5(11&)I$5(!, 41424+ (1*$H#) 1# 1) & [#21 1+*$' + O4SH&IE !
&):(S(L1+)$&MA* &' (14*+)81 (ZA#S$+&H!
51=>(,$12(7'(**+&)!

Q&IL(S(/+)(1+%!$5(11+%%('(), (19($<(()1S5(189*(:(LHID' (1+, (L1 &' (W (I*SHS+*$+ #2 2RI () $=1#!
(8'(**+&) H)H23*+¥ <M &) 14, $(LI$&I+1()$+%631* 58&2*I$5#$SI5H: (124#'8(11+%6%('(), (19($<(()1&I*(:(11#) 1!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* el
! ! !



0'(1+,$(11* &' (*?!1Q5(1(Z4#$+&)19(2&<*5&<I5&<IS5(1'(8'(**+&) +*118) (1$&I0'(1+,BIS5(I'(#1+)8!* &' (*!
00’ &S5 (IHSS(/HS+,*1* &' (*PIP+/+2#1#)#23*(E( '(1,8)14,$(11$&10'(1+,$1$5(, 4" ()$!3(#'S*!

HS5(IHS+, *I* &' (*196'&N$5(10'(:+&AX3(H#'S*1* &' (A& 1S5 (I<+$5+) FAOH(,$!'(8'(**+&) #1/#$, 5 (1!, &5&'$!
*($I&YI*SAL(SH<HH14* (LI, &3 (HP1!

ca?, Y = By + BX, =5(( !

Y, AHSE(I(S+HS(LI (#1481 #2(1*, & (1861 SALHS5(HHS(12(:(2=
X FHS5(H#, SAHHSE(HS+ 1% #2(1*, & (1&I6SAL(FISE(HSHS(12(:(2=
Bo +195(14+)3(, (0818 1$5(§2(:(2=1#)L

B 195 (1 2&0(1%& 1$5(I*$#S$(12(:(27?

Cc\? 9 =B, + BX=I<5((!

P, FIS5(10'(1+, $(LU(#)(#1+)81* #2(1* &' (18%6!* 5&82H) 1

X, +*IS5(1#, $4#2/ (#) IHS5 (1#$+ *1* #2(1* &' (1&%!* 5&82!

cu? t :M:KS('(! !
! s

P, +HIS5(10'(1+ S(LU(#)! (#1+)81* #2(1* &'(1&%!* 5&&2!

Y, HHIS5 (14, SAH21 (#)(#1+)81% #2(1* &' (18.%6!* 5&& 21!

/" (y! Yow)?
Cc? =, ———=I<5((! !
¢ ! ¥ ntil <

VpsrdFISE(IFSHS(1/(#)! (#1+)81* &'(=1#) Lh+*1$5(1)4/9(18%1*$41 ()$+1+)I1$5(1* 58827

Q5(10'&9#9+2+$31&UFSBH+*$p=H<S('(1df +*1A — LE=1<5+ 51+ &):(‘$(L1+)$&IHI* &' (14*+)81 (Z4#$+&)167?!
L(8HS+:(1#24(M&YEE (1,8):(S(LIS&IHI* & (1&9%!D=1*+),(1<(1&)23!<#)$!$&I%62#8I#!* 58&21<5()1$5(!
&O*(:(11* &' (1+*1/4,518' (#$(1$5#)1$5(10'(1+,$(11* &'(?! !

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* b!
! !



-&/+9+(/'@#,&=1#)/";(<+$$

Q5+*1<#*1$5(1&) 23/ ($BLISSHS! 1+11) LBI2S!+ M1 5EE&, (+:+)8 H1* &' (PQ5+*1/($5&11+),241 (114!
&IH)HS+8)1&IS<&I+) 1+, #S&*-IABEIA)(FO(S(LIS(*$!*, &' (19624, SAHS+&)*I#,'&**I13(#*14*+) 81 &58'$!8&%!
*$41()$*=1#) 1IACE!4) (FO(,$(LI0#$S()*1+)1*$41()$1#)* < (PBE&2*I<('(1+) 1()$%+(11$5#$!5#: (19851 24/ (!

* &'(1924, $AHS+&)*#,' & I 3(#*1#) 114) (FO(, S(LIOHSS()*1+) *$4 L)1) *< (21 Q5+ ) H23*+*I <14
1&1+%+(11#002+ #$+&)1&%IS5HSIL(*, MIIZTBY) 11" (:+$$!ACDDaE?!

K)I$5(1&+8+)#21*$4131+) 1+, (X1 (1,#2,424#$(LI#SIS5 (1, 24+ GRUIBRK (:(‘=1*+), (!, 24 & &N 1 #$ 11 <]

V&SI 2#02(14)1$5(1, 4" ) SI LHSHI*(S=""(*42$*18%6!$5+*1+$4 1 314 (1 (0&'S(LIHSI SBEL BREDH(,$12(;(2=!
(%("(LIS&IH), &5E&'S?IW( H#A* 1896185+ 1+06%('(), (S 288 (1:# +HS+&) I (F+H*$(L1+) 021+ T (*1$5#) 1 1+11+)!
M#,88¢) 11 (:+$SSHLHSHIQEE, &I/ &IHS(1$5++=1/&1+%0+ #S+&) X< ('(IBEISEL23*+¥1+),241+)8I$5(14%(!
&YO\ZA#)$+2(1'(8'(*+&)!IS&IRYL(11#SHI &S5 (' <+*(15(#:+2311(0()1()$!&) H#/02(1*+T (2!

44)$+2(1'(8'(*+8&)I<#*14*(11&)(#, 5896185 (1% &4/ (H*4'(*14*(119BNH#, &) 11" (-+SSH*#106+)#21*$(0I$&!

#, 8 4)$I%6& SHSH S+ H211+9000('(), (HH*&, +HS(LI<+SEIH02(1H+T (1. 24&=1 5#)8(H1<((H1(1$&IS5(1#)H23*(*
$&H, &II&IHS(1$5(1)((L1%& I (FO(L+()$! (4232 IM#, &91H) 11 (:+$$SHI<&';14* (110" (-+&4*=! 4" ()$=I#) 1!

%ABA' (IFBAL()SI&' (*1+)1$5(1/42%+) &/ +#21#) 11* &' (1%24, SAHE+8)) #2,42#$+&)*21dABA' (I* &' (*1'(%(1$&I$5 (!

* &' (1#,5+(:(L1$5(13(# 1#96$(1$5(13(#'18%!+)$( (*$14) L('1+): (*$+8#$+8&) 71 Q5(1%8 228 <+)BI3(# SHI* &'(I<H*]
+10&'$H)SIO(#A*(1+$I<H#*| (FO($(1I$&!1'&OIA& F5&</+)+/#2ISHMIFIS5 (1$5 (& +T(114)*#),$+8&) (1!
O(5#:+8&'1<&42115#: (1*$&00(1 21 Q5+H1#)#23*++14* (*18) BYEF-10'(:+&A4*1#) 11, 4" ) $I* &' (1968135 (*(!

H2, A2#$+8)*21Q5(18/++++8)1&61%64$4' (IFSAL (JBI*, & (FI<HH I &)*+1(#O2(11#SH#I28+*194$1+$1<&A42115#:(19(()!
4)%& ' SA)HS(1SEATIS&I<H+SI/&' (1S5H#) HI3(H 10H*SIS5(1IS(*$+)BIHL/+) +*$HS+&) %68 [*42$+?

A)/(B!A
IQ5(1%+*$1+) 1+ #$&'IH); (11(#,5!* 5&&2S* I (HB(IS(*$I* &' (18#+)*I'(2#$+: (1$&I&S5('1*, 5&E&2*SIBH+)*106& 11!
O#'S+ 42418 H1(1#) LI*A9H(, $21Q5 (/4S5 (JH$+ #2198 /1 &%6!$5+*HK)I(IFHINI'4); 18#+)=1<5('('4);!

8H+IHHSE(10(", )0$+2(14): 1968 1#: (#B(1S(*$1*, &' (18#+)11%6& 1#221*$41 ()$*1+) ! (#, 5!, &5&'$1%6 &M A(B&H!
#418'1('(1193!$5(10'&9#9+2+$3186!&9$#+)+)81#18+: ()], 58)8(1&' /& ({(F$'(/(1+) 1 (+HS+8&)*1%'&/1$5(!/ (#)!

#, &I A 4]+)BIS5 (11++$'+94$+&) 18I S5 (1B(*$!*, &' (1, 5#) 8(1%6& 228 <*I$5 (IS 1 +*$'+04$+8) ? &5 & $*1$54#$
3+(211:#24(*1+)1$5(1S&OHL, ()$+2(1896!$5+414) L(FI# (1+1()$+06+ (1144154 +)814) 4*4H21$(*$1* &'(!

%24, $4HS+8)*?

" The grade equivalence (GE) was used by Jacob and Levitt for gain scores over years.

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* f1
! !



A)/(BID

Q5(1*(,&) L1+)L(FI'#);(1!*,5&&2*!'(8#'1+)814) (FO(,S(LI0#$S()*1+) *$41()$1#)*< (*?1Q5(1*$41()$!
H)*<(CI0HSS() ) #23* (1< (((FH/+)(114)1%8&4' | <#3*?1P 5&&2*SI'H); +)8*18)1$5(1%&4" (#+4' (1< ('(!
&/9+)(LI$&10'&:+1(1#)1&: (‘#221+) 1 (F1&%!4) (FO(, $(LIOHSS(')*I+) HQBI#)*< (*21QB (1#)#23*(*!
+1()$+%+(11$5(-!

67 1&*$14)2+;(23192&,;1&%1+1()$+ H#21H) " (**=

C? 5+85231,&" (2#$(L1#)*<(*1#,'&*1$5(1$ (1=

a? 1(8'((1&%!:#'+#),(1+)I1$5(1, &" (2#$+&)1&%6! (*O&)* (*1#, &**I1+$(/*=1#) 1

\? (M) 1<5 BIFATL (J$H -+ (431 $ (/1 <B+2(14)*<(+)8! DAY+, 42$1+$(/*1, &" (52372

I"HS06&" (H1()$+%+(MIS5(1/&*$14)2+:(23192&,;1&%!1+1()$+ #21H)*<(*18+:()1931*$4 1 ()$*1&)!, &)*(,4%+: (1+$(/*!
4% 1)BHHIA2$+)&/+#21288+$1/&1(221Q5(12+;(2+5&&11&%! (#,5*$41()$!, 5&&*+)8! (#,5108**+92(1#)*<(1&)(:(‘3!
+S(/14¥1 #2, 424S(1191&)1$5(1*$41()$SH, 4" () $I3(# SHASEIS(*SI'(*0&)*(*1#) LIOH* SIS (*$!* & (I ATBEH

221, &/9+)HS+E&)FI&YIFSAL()SH1#) 11, &)*(, 4%+ (1+S(/*1# (!, &JOH (11$&1%+) 11$5(192&, ;| &%6!+1 () S+, H21H)*< (**!
SEHSI<((12(#*$12+;(231$&I5#: (14 +*()1931,5#), (?

d+*$=1#1/42$+)&H21288+$1/&1(21+*14*(11$&! #2,424#S(1(:(3*$41()$S*12+;(2+5& & LI&) (#,5!+$(/-

Ce? ! (e ! ')ZWH ;1h16=Im=IM!
<5((! sHHIS5(1*$AL()GetHH1$5(!, &58 FEHHIS5(1*(2(,$(114)*<('18&0$+&)=IMI+*1$5(1$&$#2!)4/9('1 8%6!& 0$+&)*=!
#)LIx+*1$5((,$&'1&Y0!0#* SIS (*$I+, &' (*?

P(,&)1=!$5(12+;(2+5&&1!&%#1*$4 1 () $S*1#)*< ("1 %& M%&&4) 1193!1*(2(,$+)8!$5(1#00'&0"+#3$(1:#24(1%'&/!
(FO'(**+&)'6-
1 B x

S E<5((! KH+HIS5(1(*0&)* (1, $4#2231, 5&*()1931*$A4 L GB)1+$(/! 1211

Cb? ! g !
e Z:”e

Q5+'1=1+1()$+0631*$'+)8* &YEHBRA=INE 1<5+,51$5(1, &58& $18#: (1+1()$+,#2!' (*0&)*(*KI$5()1$5(12+;(2+5&&1!
&IB5+1*$'+)81%6&' 1*$4 1 ()BI*1+*I$5(10'& 14, $1&Y!IS5 (1+$(/12+; (2+5&&1*1%'&/N (FO' (**+&)!C-

cf? | S § o e L T T I

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* 60
! !



d&4'$5=1$5(10'814,$1#, & 1#221*$41 ()$*1+)I1$5 (1, &5& $I<5&ISHLI+1()$+,#2!'(*0&)*(*1+)1$5(1*$'+)81+*-

aD?! BL o1 gy V/mmE<5(( 1 +41$5(18'&401&%+$41()$HI<5&I5H: (1+1()$+,#2!
'(*0&)*(IS&I+S(/* m?B&n. Q5(!,#2,42#$+&) I (I'(O(HS(11%& 1H#221*$'+)8*18%610%6-+: (1, &)*(,4$+H: (1+$(/*?!

d+)#223=1$5(1/+)+/4/1:#24(18%$5+*1/ (#*4'(19%&" 1 (#,5!, &5 &'$I+*'(,&' L (11#*1/(#*4'(16-
a6? "#$%&" 11! "% (P, )N ! ! ! !
Q5(1*/#22(*$1:#24 (X 1# (11** &, +#S(LI<+$5!/&'(1+/0'&9HI2(1#)*< ('1*$'+)8I<+$5+) 1#! &B&'$?

IHB%&") I(F#1+)(X1$5(11(8'((18%!,&" (2#$+&)!+)*$41()$!" (*0&)*(*1#, &**I$5(1S(*$=10# $+,42# 231%&!
4)(FO(,$(LI#)*<(*2IKSI<H19#*(11&) IS5 (1 4/10$+&) BHSIS(#,5(*1<5&!, 5 (#$(11<+2215#:(I*$41 () $*1<+$5!
5+85231,&"(2#$(LH)*<(*21B(#*4'(|CIH*I$5 (1 (#8(1&%6IS5(1+S(/! (+14#21:#24(*2In+85 (1#24(*1+) 1+ #$(!
\&5&'$H1<+$5!5+85231, &" (2#S(LIH)*<(+?!

01 Pigge MITIITHITIIIIN | K

ac?! ! g | T I
ES T T Lk

ck

Q5()!'(*+14#2*1%& (#,51808+8&) 14 (*4// (11, &**1*$41()$*1<+$5+)1$5(1, &5&1$- 11!

e =le
jic Ijsc
aa? ! S ?

Q5()=I$5(1*4/1&Y6I*Z A (11'(*+14#2414 (11 +:+1 (11931 Z4# (1) 491 8% *$41 ) D/ERED+ T (19681
&5&'SI+T(?

1
Z'!I"'#

2 | . =122#11 |
a\? ! L AP :

] ' "
au? Measure 2IhI” = Z'n—l,'!! ! ! !

I"HS06&" | #2, A2HS(MISB(1H+H), (14)1$5(11(8'(1&%!, &" (2HS+E&)H, & HS(*SI+$(/* 21K IS (#,5 ('), 5 (#$(1193!
5#)8+)81&'10'&:+1+)8I1#)*<(*1%&'1/42$+02(I*$41 ()$*18) *(2(,$(11ZA(*$+&)*=I$5(IRRBEHR." (24$+&)!
&)1$58*(104#'$+, 4241 Z4(*$+8&)*1<+2219(I(F$'(/(23154BE(S5 (1< +SHRY1, &" (2H#$+&)18) 1&$5('!
ZA(*$+&)H+¥12+:(231$&19(1) & [#221Q5A*= 124 S (11(8' (186! H#+#), (1+)1$5 (1, &" (2H#S+8) 1&Y%6! (*O&)*(*1#,'&**!
+$(/*1<&A211&, 4 NQ5 (14 +#), (14+*] #2,42HS(11#*1%&D2&<*-

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* 66!
! !



ac? ! ugoer 1 1,1 1 EeTe oy mme ! !

a
<5('(1 ni+*1$5(1)4/9('18%61+$(/*1&)1$5(1(F#/?

I"HB06& "+, &IOH (MISE(1H)*< (&Y SAL()$HI<+$5+) 1#], &5& $IS&ISE(1H)*< (*106'&/1&$5("1*$41()$*1<+$5!
HI(1S&SH2I* &' (*14)IS5(I#/02(PIKSIL(S(,$*I*$AL()S*I<B&I+*+(LI(#*31+$(/*1<5+2(1#)*<(+)8!1+%%+ 428!
+§*1,&"(,$237! |

QS5(/#$5(/#S+ #21%&' /1 +*1#*1%&22&<*?

ae? ! M#$%&" I Iy (e I I ! !

ab? | <5((lze 1 1EOE DY

<5('(LI+1$5(158$54#21)4/9(1, &"(,$1*,&'(K! qicl(ZA#2418)(1+%!I$5(I*$41()$14)*<(*1+$UL"(,$231#) 11 T(&!
&35(<+*(KI#) 17, H+1$5(10'G0&'S+&) %! $41($*1<+$5ISRIHABRM)*<((11(# 51+$(/ &"( $237!

Q5(IL(:+#$+&)*19($<(()1$5+1:#24(1%& 1 (#,5!1*$41()$1#) LIS5 (1#: (#8(1:#24(1%&. 1#221*$41 () $*I<+$5!*#/(!
SE&BH2I* &' (W (1$5() *4//(119%& 1#221*$41 () $*1B5+) # &5&'$2IN+85!:#24(*1&%6!$5+*1+) L (F1+) 1+ #S(1$5(!
H)*<(19%'&/1#12#'8 (1) 419('18%*$41()$*14) 185 (!, &5E&'SI 1 (:+HHS(11%'&/*$AL () $HI<+SBIHH (1SSH21* &' (*1+)!
&$5('1,&5& ' $H?

Q5(1,&5&'$H1# ('#); (118) | (#,51&%!$5 (1968 4" (#+4' (21 & I$5+*=1Z4#)$+2(1'(8' (&N H$E&!'(/&: (1$5 (!
(%96(,$1&I*#02(1*+T (1+)5( ()$1+)1$5(1+) 1+, (*14*(1193IM#,891#) 11" (: + $HPSIRPaBPsquares!

(8! (F&)+)H+T (HIS5 (418961 ZA# (LIL(: +#$+&)11%6'&/1$5(1'(8' (*++&)12+) (1#) LI0#** (*1$5'&4851$5(!
I(#)=1Z4#)$+2(1'(8'(*+8&)1&)I$5(1/(1 +#)l/+)+/+T(S5(1*4/18%#9*&24$(1:#24(*1&%I$5 (11 (-+#$+8)*1%'&/!
$5(12+)(1<5+,51+*1$5(1/(1+#)|A0&();('=! CDBIQE(! (*42$1+*1$54$! (F#,$231UD!IO(, ()$!&%!$5 (1 L#$#I0&+)$*1<+22!
9(1#9&:(12+) (1) 11UDIO(", () $!9(2& <1 $!+*1#2*&1$'4(I$5#SIUDIO(", () $! %! $5 (HORPISEB(11$&19(!

#98:(1$5(12+) (1%&1#)3:#24(18%!1$5(1+) 1(0() L()$:# + HEU@S5 (1< &' 1*=1$5(1Z4#) $+2(1(8' (**+&)12+) (1+*1
$5(1/(1+#)1&%!$5(11(00) 1($!:#+#92(, &) 1 +$+8&)#21&)1$5(1+) 1(0() L) $L:# +492(?

K)I$5(1Z4#)$+2(1#)#23*+*=I$5(IM 1/ (#*4' (1< ( (S50 L)$!:#'+#92(*1#) 11* 5&&2!()'&22/() $!<#*1$5(!
+)1(001($!:#+#92(2!
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14#)$+2(1'(8'(**+8&)!,#)19(18() (#2+T (L1$&1#)310(",()$+2(=!$30+#223!1 () &S (L BEB<(()!D1#) 11ff? 1Q5(!

0'(,(1+)811+*,4%+&)14*(11$5(1/(1+#) A NI DPURE3!+$('#$+)81&W*+)8IS5RI0#, #8(! quantreg A@!
"(:(2&0/0$'1&'(!Q(#/='CDDak!0&();(‘'=!ICDEBE=I+$!+*10&**+92(1$&! 1($(/+) (1$5(10(, ) $+2(1'H);1%6& 1#) 3!
H#24(18%!$5(1(#44'(1, &) 1+$+8&)#21&)1* 58&21()'&22/()$?

A)/(BICIE!A)/(B!D
K$I<#*108*+92(1068 1#1* 5&&2I$&I (FO(+(), (#1248 (1+) GG &' (*114(1$8=1%8& | (F#/02(=1$5(!
1)$'&14,$+8&)18%1#1) (<!, 4"+, 424/18 1HIBEEE&210'&8'H#I K BI<#*1#2*&10&**+92(1%&14) (FO(, $(11#)*<('
0#$S()*$&IHO0(H'1<+$58ASI+)H#00' &0 +#S(19(5#:+&'15#:+)81&, 4" (121d& IS5 (*(I'(#*&)*=I#1* 5&&2I5#1I$&!
9(1+)!1$5(1fUI0(, ()$+2(1&)19&$5!+) 1+, (*1$&19(1%24#88(1?!n#: +)8I$&IO(1<+$5-EJHE (I 2(18) 198$5!

)1+, (=14) 185+, &) S(FS=!<HH#I<HIIS&I2+H+$I$5(1* 5&&2*19(+)81+1()$+%+(1!14(1$&!Q30(IK! ("& KI$5(1*,58&
#(10'&$(,$(11%'&N19(+)81%6#2*(231+1()$+IRBML, () $+2(1'#);*I1%8& 1 (#,5!, &5&'SI&)|(#,5!/(#*4' (14!
$5()!,&/9+)(1I$&!%&/1$5(IK) 1 (FICH#*1%822& <*-

39. Index 2 = Measurel_rankz + MeasureZ_rankz + Measure3_rank2 + Measure4_rank2?

8'+),+F#316&:F&)()$!2)#34*+*

QO LH#S#I%& ()*+,1/($5&1*I15#: (19(()1#002+(11$&I$5(1 144821 [+85$1&%I$5 (*(14*(#1* &' (1$&!' (B! $5 (!
0'89#0+2+$3129%14) BASRYB (54 +81#) 118) (=IBE&L+%+(LIM#, &) 11" (:+$$=I"#):*1* 58&2*19#*(118)1$<&!
HYL(F(2Q5(*(1+) L(F(1# (1S (HS(L1* (O#HS(231+) 1S5 (H)#23*+* QB2 3* (M1 4*(1$5(1*,&' (*1#) 1!

0(,() $+2(1#);+)8*1 (*42$+)8106& HI 1HSH#I06&! ()*+, 1) # 2BBHILYIHSEIS(*$?1Q5 (1 1H#SH#1%6& () *+,!
/($5&1%14%(11 <('( -

67 [#4'(1.)H23*+*A[@ B

C? P #2(1* &'(1,5#)8(*14*+)81)&) R&5&'$!8'&40* A/PP

a? P#2(1*, & (1,5#)8(*14*+)8),&5&'$I8'&A0A//PI E

\2 N('%&#),(12(:(2! ,5#)8(*14* +)81)&)R&5&'$!8'&40*I A/NE

U? N(%&'/#),(12(:(2!,5#)8(*14*+)8! ,&5&'$!8'&40*IA/N'E

c? B&L(21/+*06434)81@#* 5@ (*+14#2*1 A@ @

87 . &FFAGH(,$I'(8'(**+&)14*+)8I (#1+)8!* &' (*IS&I0 (1 + SUHSE(/#S+,* & (MA@ B

b? 7+$5+)49H(,$! (8'(*+&)14*+)81#! &5&IGEH&AHB(#1* &' (1$&10'(1+,$1,4"()$!*, & (A @E!
2 K)L(F!6!8%!$5(!B&1+%+(1IM#,&Ol#) 11 (:+$$! (:H2AKBFHIB(IA/M 6 E
6DK)1(FIC!&%!$5(!B&1+%6+(1IM#, &) 11 (:+$$! GHDAUBHE (SI04$S()*I A/M " CER
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N'+),+0#21,&/0&) ()$H)#23*+*1+514%(115+), (1H8B(:B)+Z4(1+) <5+ 51/#) 31*&/ (<5H#$!, &"(2#S$(1!

HHHO2(H #)19(1 (14, (LIS&IH22('1* (18961 +#02(M<5+2(1/#+)$#+) +)81&* S &Y6IS5 (1+) Y& [H$+&) 1%'&/1$5(!
2#'8('1*($IA"4)$(/#)=16TbikIM&2+%6% (=! CTTBABBI S5 (1#)#23*+* 118" (H$('14) 1 (*$#) 1+)818%!5&<! (#, 5!

/($5& 11,8)$'+94S(MIS&IS5(1&: (H221:4 +#),(1<+2219(18#+) (121 11+$+&)#223=1#'(14, (11*($1&%!/($5& 1*!
#,,84)$+)81%& 1S5 (1/#HE +$31&IIS5 (114 +#), (1<+2219(1+1 () $+%+(1?!

Q5(H)#23*+*1<#81) 14, $(11&)I$5(1, 8" (2#$+8) 45 +RIF+)8IS5O'+),+0#2!, &/08&) ()$! (F$#,$+8) /(351!

) B5(IPNPPI86#, $&'1#)#23*+*1964),$+&) 21 Q5 (1 (#)*1#) LI*$#) 1# 11 1(: +#$+&)*1%&' b1 &%6! GHH, HEH#1 %6 &
* & (FHE(FAIH+T(L14)1Q #92(1621Q5(1 (#) ) 1I*$#) 1# 111 (- +#$+8)1%6&'1$5(1$<&B&1+%6+(11#) 1IM#,&9!
“(+SSABMUD) L(F(*1# (1#2*&10'&:+1(1=194$1) &S (1958 (1*$#$+ S+, *14# (196'&/10(, ) $+2(*1#) 1) &$!*, & (
#I$5(18&$5 (' ($5&1*21 ' (1+)1('1$5(1* 5&8&2*SI* &' (*I'#)8(11%'&/I DI$E&! U DPESH2! SHFC!* 5&&2*S!
8'HL(N/HSE1* &' (1< ((14*(L1+)I$5+*H)#23*+4D

Q#I2@?1"#$#!d&'()*+,!B($5&*!" (*,'+0$+: (|PSH#HS+*E+,*

Std.

Mean Deviation | Analysis N
mSS 2.494 2.3771 1692
mPL 1.747 1.4836 1692
mRG 1.353 2.5161 1692
mRR .998 1.8506 1692
mER 1.580 3.7375 1692
mSC 3.429 3.9141 1692
mPLC 1.486 1.4927 1692
mJLI 50278 288319 1692
mJL2 49774 287703 1692
mCR 4.4495 5.14603 1692

|

Q#O2(1C10'&:+1(M1$5(!, &" (2#$+&)MO($<(()IS5(1& +8+)H2L:#+#02(*21Q5 (124 8(*$1 1 (8'((18%!,&" (2#$+&)!
#18)81$5(1/($5&1*1+*12fbcloe& 1$5(1* #2(1*,&'(1, &5&'$!/($5&LIA/PIEIH) 11$5(1, &58&'$!'(8'(**+8&)!/($5&1!
Al@E?IQ5+*14+*)S$I*4'0'+*+)8I#*198$5!/($581*!'(23EBHSRO('%6& 1#), (1%'&/1&) (13(#'1$&!$5 (1) (F$?!
Q5(I*/#22(*$!,&" (2#$+&)1# (19($<(()!1$5G<&!BM 1+) 1 (F(*E)?DDIIB(15+85!,&" (2#$+&)/#310&*(1#!
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0'892(/1+)I$5(H)H23*+* 1P 1#) L1/ | @ /#319(1 (#*4'+)8IS5(I#/(1$5+) 821+ (<+*(=1$5(1, &" (2H#$+&)*!
9(28&<DB!/ #3!1#2*&19(10'&92(/#$+, 1#*1$5(31/#31%& 1$5(+'1&<)1+) 1+:+14#210'+), +0#2!, &/0&) () $*?

QHO2 (" HSHI& ()*+, 118" (2#$+&) I BHSHF

mSS [ mPL [ mRG | mRR | mER [ mSC | mPLC | mJLI | mJL2 | mCR
mSS 1.000
mPL 5031 1.000
mRG .029] -.042] 1.000
mRR -.033] -.020] -.033] 1.000
mER .084 .034 .070 128 1.000
mSC 121 .048 322 .050 .087] 1.000
mPLC .085 184  -.010 .056 .094 465 1.000
mJLI -.028] -.078 S18 -.054 092 -.045 -.122( 1.000
mJL2 .097 .006 133 235 212 400 2171 -.005[ 1.000
mCR 135 .058 285 .056 .091 .986 4741 -.107 405 l.OOOI

Q5(lo#+*B(3( R2;+)B(#*4'(1&%!P#/02+)81(Z4#,31A0B_E!$(*$*1&%!S5{() 8$5!8%6!$5(10# $+#2!

& (2HS+&)HI8IISS (1 +HO2(*21gH24(*), 28 (1$&1&) (1#' (11 (*BBBZ(REW! *(()1+) | QH#I2(la=1#!:#24(18&%!

D2E-I#1 (ZA#$ (1% & 1$5(14)#23* 2 RIN0& ' S(11+) HO2(1al+*IWH$2($$SH Q(*$ &% POHRAEFE3=!

)1+ HB& 18IS ()8S5! 80615 (1 (24$+&)*5+OIH#/&)BL:# +HH#O2(*2IK %I $5++1++1%48)+06+ #)$1+$! #)19(1,&8),241(1!$
*$'()8$5!&YBY' (24$+&)*5+01#/&) 81 #+#92(1+*1*$'&)BIH) 1S5 (1#)#23*+*1/#310'&, [ (17!

Q#926?710B_ 1) 1IWH'$2($$p* Q(*SIPSHS+ S+ *

df

Sig.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .599

WH#'$2($$p*1Q(*$!&%!PO5("+,+ Approx. Chi-Square

8806.642

45
.000
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ST+0$.+&$1.(1:([+#%+.," (

Q0L &/0&)(OSH# (FA/H#+T(L1+)  1GHO2(\HHIS() I#SHI%E& () *+,1/($5&1*1# (14*(11+)!1$5(1#)#23*+*21Q5(!
%+"*$!,8/0&)()$! (FO2#+)*1#2/8*$1H#I$5+'118%!$5(1:#'+#),(1+)!1$5(1$()1%&' )+, (358AYR +$19%6&4 !
,&I0&)()$*! #,,&4)$1%8& ' 1#00'&F+/#$(231eD!0(',()$!&%!$5(I$&$H#2! P HERHE) 2(#'1$5#SI#*1$5(!
,&I0&)()BNAI9('1+), (#*(*1$5(1,&)$'+94$+&) 1$&IS5(1S&SH2!:#'+#), (11(,' (#*(*?11&/0&) ()$*!U!$5'&485!
6D!(#,5!,&)$'+945(12+$$2(1/&'(1$&!S5(I$&$H2!:# ¢HBE(16!+*1#1028%!$5(!,&/0&) () $*1#) 11$5(+'!
(+8():#24(*21Q5+1* ' ((1028$!+224*$ #B(HIS5(11(, (#*+)8!,&) $'+94$+&) Y HAGR %!, &/0&) () $*!

+), (#(*?!

|

QHO2(I?IN'+), +0#2!18/0&) )| PSH#S+4$+ *

Initial Eigenvalues Extraction Sums of Squared Loadings

Component Total | % of Variance | Cumulative % | Total | % of Variance Cumulative %

1 2.758 27.582 27.582] 2.758 27.582 27.582
2 1.625 16.247 43.829] 1.625 16.247 43.829
3 1.407 14.074 57.902| 1.407 14.074 57.902
4 1.204 12.045 69.947| 1.204 12.045 69.947
5 .847 8.471 78.418

6 724 7.238 85.656

7 .604 6.040 91.696

8 459 4.587 96.283

9 360 3.601 99.884

10 012 116 100.000

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* 6C!
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Scree Plot

3.0

2.5

Eigenvalue
= N
91 T

5

0.5

0.0

Component Number

d+84'(6?P,'((IN2&$!8%!6D!18/0&)()$*

!

Q5(1%+*$10'+), +0#2!, &/0&) ) $1+*1*()*+$+:(1S&!, &E&'$1#)#23*(*21. ¥ #)19(1*(()1+)|QH#I2(IU! &5&'$!'(8'(**+&)!
Al@E!#)11,&58&'$!* #2(1*,&'(1, 5#)8(IA/PIE! &"(2#S$(1Z4+$(15+851<+$5!1$5(1%+*$!, &/OQRIHTI&) 1!
&108)()$=1#,,&4)$+)81%&16¢10(",()$18%6!$5(!:#$#8) =1, &" (2#$(*15+85 (*$!<+$5!$5(!*,&'(1,5#)8(1+) 1 (F!
%'&/1$5(IBM 1#) 11$5(1*49H(,$!'(8'(**+&)/($5& 12 REI2UI$5(1%& )+, 1/ ($581*1<5+ 5!, &" (2#$(1$5 (!
5+85(*$l<+$5!(#,518%!$5(!, &/0&) ()$* ' (I*5#1 (118'#37!
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QHO2(PN'+),+OHBI0 &)()$! &#1+)FBHS+F1%& 1#2211&/0&)()$*

Component
1 2 3 4 5 6 7 8 9 10
mCR 924 .026 -.147 -.230 .013 -.086 -.193 -.017 .140 077
mSC 923 .079 -.125 -.236 .019 -.069 -.183 -.015 162 -.076
mPLC 617 -.266 -.126 -.120 -.206 576 291 176 -.168 .000]
mJL2 .592 .065 -.147 405 117 -.390 535 -.083 -.040 .000]
mJLI -.023 132 476 .085 .031 234 .205 142 334 .005
mRG 359 706 .385 -.089 147 .031 -.123 -.143 -.397 .000]
mSS 267 -.438 .679 .095 122 -.236 -.086 428 -.074 .000]
mPL .194 -.555 .636 .046 .108 .180 .050 -.438 .097]|7.526E-5
mRR 158 -.033 -.282 .688 533 288 -.227 .048 .013 .000]
mER 239 .088 115 .646 -.676 -.016 -.209 -.048 -.007 .000

Q&I*++$1+) I 1($('/+)+)81+%0!#18() (‘H2!0#SS() | (F+*$*19 ($5(() 8&/0&) () $*=! #1*+/02('!
0'(*()$H#$+&)+*18%%('(1?!K)IQ#I2(Ic!#!/($5&1S*12&#1+)81&) 1!, &/0&) ()$!+*1'(02#, (11 <+H5!#1q! &
+061$5(128#1+)8S*I#9*&24$(1:#24(1+*18' (#S(1$5#) 154#2%! S5 (/HF+/4/1, 8&(% Y%+, +()$!+)1$5#$!,&/0&) ()
K%!$5(12&#1+)8!,&(%%+,+()$S*1#9*&24F(1:#24(1+*19($<(HAZUFHR6! &%6! $5 (1 /#F+/4]!
28#1+)8!+)1$54#$!,8&/0&) ()$!+$!+*1'(0' () S (L 14+ 11 AqEEANR2 + %% (= COBE E7& 1 +)8!<#*!
&/02($(11%&18)23!$5(1%+*$1%8&4',&/0&) ) $*1#*1$5(3!"(0' (*()$!/&*$1&%0!$5(!:#'H#),(?!

!

_%IS5(IS()/($5&L*=I*(: () HSI2(H*$I0#' $+#223128#1 (11&) $&IS5(1%+*$!, SADEY (BRI S5 (!
/($5&1*I1$5#$11+11)&$!12&#118)1$5(1%+*$!,&/0&) ) SREBY'$!0('%& /#),(12(:(2!,5#)8(*I1#)1!
BM'I4)1(FI6=11&!,&" (2#$(1<+$5!$5(1*(,&) 1 2!Q5(1%+)#2!/($5&1=! @#* SE(A#142@#1 =1#2$58485!
)&$!5+8523=1&)I$5(1$5+'1!,&/0&) ({3 ($5&LI*((/*1$&1#,,&4)$1%& 1* &/ (186! $5(1:# +#9+2+$3!
+)1+1()$+%3+)81/+*,8&)14,$?In&<(:('=I$58*(128#1+)815+85(*$!&)!,&/0&) ()$!&) (1/#3!19(!
&)$'+94%$+)81$5(1/&*$?!

"HSHI06& )+, 511 &IOH () 11, &) S H*$IH)#23*+*1&%6!/42$+02(1/($5&1* 6b!
! !



QHI267P+/02+%-+(1IN'+),+0#211&/0&) ()$! &#1+)8IBHS +F

1 2 3 4
mCR + )
mSC + )
mPLC + )
mJL2 + +
mJLI + +
mRG (+) + +
mSS ) _ +
mPL . +
mRR ) +
mER +) +

2+&+(=1#'.%$,(;* &$1. (

2'&'#0$.'(U1@(K+.V()#$.,$5+*(11051.".&%  (
Q5('(1#'(1/42$+02(1<#3*1$&!" (14,(1$5(1:# +#92(1*($!$&IHV&' ((%%0+,+()$!8'&40+)821Q5(1%+*$I*$(01+*I$&.!
1($(/+)(15&<!/#)310'+),+0#21,&/0&) ) $*1$&! ($#+) 2! ) (/($5&LI+*IS&N/#;(1#1*(2(,$+&)19#* (118)1$5(!
A142#$+:(10(', ) $#8(18%!$&$H#21:#'+#$+8&) 21 @ (,&// () 1#$H8)241 (1*(2(,$+)8!,8/0&) ) $*14) $+21$5(!
0(,()$#8(18%!$&$#2!:# +#$+&)!,&)$'+94$(*IbDV!&'IfDVIAM&22+%%(=! CDDCE?! @ (,&//() 1#$+&)*1&%!eDV! i
%&4)11#*1< (22! A"4)$(/#)=16f0fE?IM&22+%%(IACDDCE!+) 1+ #$(* $5#$!$5(1#/8&4)$1&%6!0' (Yo (" (L1:#+#),(1<+2;
9(,&/(*/#22( "1#*1$5(1)4/9(" 186! &*(H#S+&)*19(,&/(*18'(HS('?). 11+$+&)#223=I$5(10"(%("(1!2(:(2!/#3!
#2*&),5#)8(114(1$&!0'#,$+,#2+$3?!K)!$5+**$4 1 BB 8K)!, &/0&) ) $*1<&42119(1'($#+) (11$&!#,5+(:(!
#312(#*$IDVI&%!I$5(IS&SH#2!:# +#$+&) 21Q5+*1+*1) &$10' BB HASHBAE!'(14,+)8!/($5&1*2!P+),(1$5(!
,8&4)$1&%6!89* (" #$+&)*=16CFC=1+*15+851#) LIeDVI+*I1#1*()*+92(1# &4) $=1$5+*1+*1 &)*+1('(LI#102#4*+92(1/($5&:
$&11($('/+)(15&<!/#)3!,&/08)()$*1$&!;((0?! !

)&S$5(/($5&1IS&IL($(/+)(15&</#)3],&/0&) ) SHIS&IH+SH#H)+¥I$ &' +(<I$5(1*,'((102&$!+)!d+84'(167?
Q5(!*,'((1028&$V'(,&/I() 1*1*(2(,$+)8!$<&!,&/0&) () $*#*1#1*$((01*280(1+*1(:+1 () $1% ' &/1$5(1%+*$I$&IS5 (!
*(,&)11,8/0&)()$*?IW/(3&) 1I$54#$=1#1,2(#1*2&0(11&(*!) &$! (F4*$?2!
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IS5+ 1I#00'&#, 5I$&!" (*&2: (15&<1/#)310'+),+0#2!, &I0&) O+ (1), (*#' 3 (1$&! (- +(<1$5(!
(+8():#24(*21.18()(#2!'42(1&%$54/9=1#2$58 4851 &$!)(, (**#'+231$5(19(*SEISHGEH! &/0&)()$!+%6!+$!
(+8():#24(1+*1&:("161A_*9&')(:EDDbE?!1.)!(+8():#24(18%!&) (\/#31#2*&1&, 4'114(1$&!, 5H),(?!

QHO2(le*A/I# +T(M1$5(1:#+84%!/($58& 11896 1*(2(,$+&) #) 11$5(1)4/9('1&%!, &/0&) ()$*!+$1<&421 1 ($#+)?1_%!
$5(1/($5&1+10'&0&*(1I'( $#+)+)8I$<&I&1%&4', &/0&) () $*I*((/*10'#, $+ #22IK$!, &42119(1#1BBES4*+)8!
#118' (1, &)*(#$+:(1(+8():#24 (1 4$1896%!<&A21! (*42$1+)1$5 (1 ($()$+&) I&HBME) () $H1H#+1< (2271

Q#926?1L4/9(1&%!1&/0&)()$*1 @ ($#+)(1193!B($5&1

Method Number of Retained Components
90% Cumulative Variance 7
70% of Cumulative Variance 4
Scree Plot 2
Eigenvalue 4

2'&HOS. (W"S,"(2+&+(=1#.%$,(  K'&"16%(&1(K+$.8+H,
Q<&!/($581*1<+2219(14*(1IS&I*(2(, $I$5(1%& ()*+,1/($5&1*?IWES5!/(S5&L*I<+221#++& +#$(1&) (1:#'+#92(1<+$5!
(#,5!18%!$5(1*(2(,$(1!,8/0&) ()$*?IKF5 (1%+*$1/($5&1=1$5(1*(2(, $(L1:#+#92(1<&42119(1$5(1&) (12&#1+)8!
5+85(*$1&)1#!,&/0&) )$?A"4)$(/ #)=16fbfKIME&22+%% (=KORBIGEMI2(1+*1$5(15+85(*$128#1+)81&)!$<&!
(&I0&)()$* 1) L1++14#2' (#131%(2(, $(1I$&Y (0'(*()$1#!, &/0&) () $=I$5()I$5(1*(,&) 1!5+85(*$128#1+)8L:# +#92(!
<+2219(1,58* ()21 +#92(1+*1%(2(,$(L1%& 1$5(1%-+*$!, &/0&) ()$=1$5 () I$5(1*(, &) THEY &)14)$+21&) (!
H#+H#92(1'(0'(*($* (#,5!,8/0&) ()$?1Q5(1*(,&) L1/($5&LI+*1#1 1+* #'1(110'+), +0#2!, &/0&) () $*1/($5&1!
A"4)$(/#)=16fDIEI+)I<5+ 51 #+#92(*), &" (2#$+)8!5+85(*$<+$5I$5(1*/#22(*$!, &/0&HI B/ &: (171 Q5+
&)$+)A(H14)$+21$5(1#] (111 84)$I8&Y6L Y2 (* (#+) 141, &10&) )$*1*(2(, (121! KWI$5(!:#+#92(154#*!
#2'(#1319(11+* # 1 (1114(1$&I+*128#1+)818) #)&$5('1,&/0&) ()$!$5() ! (/&: (1$5(1) (F$!5+85(*$12&#1+)8!
H+H92(?1Q5 (IS +&)H2(1%8& 1$5++1#00'&#H, 51+ SEHS#' +#02 (X< +$515+851 2&#1+)8*1&) */#2 4@(08) ) $*!'(
'(14)1#),31#/&)8I$5(!:#+#92(*I<+$515+85!<(+85$*?!

QHI2(IDI*A/# +T(M1$5 (1 ($#+) (L1:# +#92('QB(1,&24/) 1 2#9(2(LIN&*+$+:(IP(2(,$+&)"' (%6 (*I$&$5(1%+*$!
/($5&11+)1<5+ 5L:#+#92(1*(2(,$+&)!9(8+)*I<+$5!$5(12#'8(*$!,8/0&) () $ ?IWES5!*(2(,$+8&)!1$(,5) +Z4(*!
(*42$(114)1$5 (1 (1/($5&1*19(+)8! 5E&*() 2175()!'($#+)+)81%8&4, &/0&) ()$*B5(1/($5&1*I#( !

67 1&5&'S!@(8'(**+8&3
C? B&L+%+(1IM#,&91#)11 (:+$$IKH(F!6
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a? L&)R&5&'$!* #2(1*,&'(1,5#)8(=1#)1
\?  B&L(2Y+*%+$14%+)8I@#* 5I'(*+14#27!

Q5(I$<&!/($5&L*1*(2(,$(11<5()! ($#+)+)8IS<&!,&/0&) ()$*1# (1, &5&'S! (8 (**+&) #) 1! B &1+%+(1IM#,&9!
H)11(+$$1+) 1(F16?!_%!$5(1%84'l/($581*=1$5'((1&%6! SO Yo+ #22311($(, B0, S(11*,&'(!
5H#)8(*2IM 61+¥1%0(, +%+ #2231+1()$+%3+)8I$58* (1< + GEIPHBHU2F5 & AR 1#) 11/ PPI<+221#2+&!
+1()$+%3IL(, (#*(H14+)1* &' (P!

QHO2H?I"#SHIA& ()*+,1B($5&LIP(2(,$+&)P4//#'3

Selection Method | Positive Selection Dis?g?nesoigzipal
Number of Components 4 2 4 )
mCR X X X X
mSC
mPLC
mJL2
mJLI X X X X
mRG
mSS X X
mPL
mRR X X
mER

2$9%,>%%$1.(+.8(,*>%$1. (
Q5+*I0#0('14*(110'+),+0#21, &/0&) () $1#)#23*+*I$&IBH+)14) 1 (*$#) 1+) 8141 $&I <5HS (FS()$IS5 (1 LHSHI%& )+,
[($5&1*I<((1#,,84)$+)B1%6& 1 # +#$+8&)1+)11(B(,$+)BIS(*$I$#; +)81+" (B4 24 +BH({BE&L*1*((/*I1$&19(!
#,,84)$+)81%& &/ (1#*1(:+1()$1931*(:)1&% !S5 (1S58 1 *128#1+)81&)!, &/0&)()$1&) (P IQ5E&*(1$54#$! 1+1!
)&$I28#118)$&!,8/0&)()$I&) (12841 (118)1$& (+$5(1$5(1*(,&) 118 1$5(1$5+'1!,&/0&) () $FBIS5 (*(!

/($5&1*=!, &5&'S!'(8'(**+&)=!,&5&'S!* #2(I* &I(5H#)8( =1#)1I&5&'SI0('%6&'/#),(12(:(2!,5#)8(I*((/!$&!
O(1#,,&4)$+)8%6&1$5(1/&*$!:# +#$+&)?!
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Q<&/($5&1*1<("(H002+(11+)1#) HSS(/0SIS&I'(14, (1S5 (1#/8&4) $18%!/($58 1 *I$5#5!,&42119(#002+(11+)!
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*#](1/($5&1419(+)81*(2(,$(1?! !
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&) HL(HS+8)*21d& N (F#I02(=1$5(15+85!,&" (2#$+&)19($<(()!, &5&'S!'(8'(**+&)H#) 1! &5&'S!* #2(1, &5&'S!
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+),241(11/($581*1<&42119(15&<1$&!5#)12(1$5(IB&L+%-+(LIM#, &) 11" (-+SSPHUIFE!# (11 (*+8)(11$&!
<&';1$&B($5('1#)11*02+$$+)8I$5(/1+)1$5(1*$4 1 31/#315#: (15#11+/02+ #BH &)*?

Q5+*I(FO2&'#$&'3*$A131(: (I IHI%++$I*$(014+)$&14) 1 (*$#) 1+)815&<1#0023+)81/42$+02(1%& ()*+,1/($5&1*!
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!
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3UH. % (
.8'(*$+=1.?2| ACDD@#ESYorical Data Ana/ysis!Aé (1?E?IL(<!0&';-17+2(3?

S RVESL1¥2(3=1.2=IW('2+) (=1"211?=1@+1(#4=!P?=|ACDEDE?!I5(#$+)8!+)I1$5(1%+*$=1*(,&) 1=1#) 11$5+'1!:
[14,#$8*p!' (*0&)*(*1$&I5-+EBS#; (*1S(*$) 8 Phlucation Polcy Analysis Archives, North America, 16b=IH4)?1CD6D?!
HH2HO2(HSBBS0-ii (0 2442 (LAIGH 'S+ 2(i:+(<ie6\DE? "#S(1#,, (**(1-166!B#2ICD6E?!

W(228&=!B?=!X!Q&008CIIFG=!P(0$(/9( fE21d(<I*$#S(*I (F#/+) (1$(*$!(#*4' (*O5A Today. @ ($'+(:(1!
06'&/15$$0-ii<<<?24*#$&1#37,&/1)(<*i(14,#$+&)i*$8& IICDEBIRBCI* $HHR)#23 TR (*R
(‘#*4'(*IlUDaecfDCi6 !
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Practices for Statewide Large-Scale Assessment Programs.!1&4),+21&%!15+(%!P$#3$(!P,5&&2! %%+,("*!
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,5(#%$+)87he Quarterly Journal of Economics, 118AaE=!ieee?
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@"(:(2&0/()$1&'('Q(#/'ACDDbER! A language and environment for
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