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#)*<('!0#$$(')!#)#23*(*!<('(!(F#/+)(1!+)!%&4'!<#3*?!P,5&&2*S!'#);+)8*!&)!$5(!%&4'!/(#*4'(*!<('(!

,&/9+)(1!$&!0'&:+1(!#)!&:('#22!+)1(F!&%!4)(F0(,$(1!0#$$(')*!+)!*$41()$!#)*<('*?!Q5(!#)#23*(*!

+1()$+%+(1!$5(-!!

6? /&*$!4)2+;(23!92&,;!&%!+1()$+,#2!#)*<('*=!

C? 5+8523!,&''(2#$(1!#)*<('*!#,'&**!$5(!$(*$=!

a? 1(8'((!&%!:#'+#),(!+)!$5(!,&''(2#$+&)!&%!'(*0&)*(*!#,'&**!+$(/*=!#)1!

\? ,#*(*!+)!<5+,5!*$41()$*!/+**!(#*3!+$(/*!<5+2(!#)*<('+)8!1+%%+,42$!+$(/*!,&''(,$23?!

!

!"#$%&"'( !+1()$+%+(*!$5(!/&*$!4)2+;(23!92&,;!&%!+1()$+,#2!#)*<('*!8+:()!93!*$41()$*!&)!,&)*(,4$+:(!+$(/*!

4*+)8!#!/42$+)&/+#2!2&8+$!/&1(2?!Q5(!2+;(2+5&&1!&%!(#,5!*$41()$!,5&&*+)8!(#,5!0&**+92(!#)*<('!&)!(:('3!

+$(/!+*!,#2,42#$(1!9#*(1!&)!$5(!*$41()$S*!,4''()$!3(#'S*!A$E!$(*$!'(*0&)*(*!#)1!0#*$!$(*$!*,&'(*!A3(#'!$R6E?!

.22!,&/9+)#$+&)*!&%!*$41()$*!#)1!,&)*(,4$+:(!+$(/*!#'(!,&/0#'(1!$&!%+)1!$5(!92&,;!&%!+1()$+,#2!#)*<('*!

$5#$!<('(!2(#*$!2+;(23!$&!5#:(!#'+*()!93!,5#),(?!

d+'*$=!#!/42$+)&/+#2!2&8+$!/&1(2!+*!4*(1!$&!,#2,42#$(!(:('3!*$41()$S*!2+;(2+5&&1!&)!(#,5!+$(/-!

Ce? ! ! ! !"# ! ! = ! ! ! ! !

! !! ! !!
!!!

!=! ;!h!6=!m=!M!! !

<5('(! s!+*!$5(!*$41()$=!c!+*!$5(!,&5&'$=!k!+*!$5(!*(2(,$(1!#)*<('!&0$+&)=!M!+*!$5(!$&$#2!)4/9('!&%!&0$+&)*=!

#)1!x!+*!$5(!:(,$&'!&%!0#*$!$(*$!*,&'(*?!

P(,&)1=!$5(!2+;(2+5&&1!&%!#!*$41()$S*!#)*<('!%&'!+$(/!i!+*!%&4)1!93!*(2(,$+)8!$5(!#00'&0'+#$(!:#24(!%'&/!

(F0'(**+&)!6-!

Cb? ! !"#$ !
! !! !!

!!! !!!
! ! !

!!=!<5('(! k!+*!$5(!'(*0&)*(!#,$4#223!,5&*()!93!*$41()$!s!&)!+$(/!I?!!!!!

Q5+'1=!+1()$+%3!*$'+)8*!&%!+$(/*=!m	  $&	  n=!%&'!<5+,5!$5(!,&5&'$!8#:(!+1()$+,#2!'(*0&)*(*k!$5()!$5(!2+;(2+5&&1!

&%!$5+*!*$'+)8!%&'!*$41()$!*!+*!$5(!0'&14,$!&%!$5(!+$(/!2+;(2+5&&1*!%'&/!(F0'(**+&)!C-!

Cf? ! ! !"!" ! ! !"#$
!
!! ! !?!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!
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d&4'$5=!$5(!0'&14,$!#,'&**!#22!*$41()$*!+)!$5(!,&5&'$!<5&!5#1!+1()$+,#2!'(*0&)*(*!+)!$5(!*$'+)8!+*-!

aD? ! !!"!" ! ! !"
!"

!! ! !=!<5('( !! +*!$5(!8'&40!&%!*$41()$*!<5&!5#:(!+1()$+,#2!

'(*0&)*(*!$&!+$(/*!m?	  $&	  n.	  Q5(!,#2,42#$+&)*!#'(!'(0(#$(1!%&'!#22!*$'+)8*!&%!%+:(!,&)*(,4$+:(!+$(/*?!!

d+)#223=!$5(!/+)+/4/!:#24(!&%!$5+*!/(#*4'(!%&'!(#,5!,&5&'$!+*!'(,&'1(1!#*!/(#*4'(!6-!

a6? !"#$%&" !1 !    !"# ! !!"!" !! ! ! ! !

Q5(!*/#22(*$!:#24(*!#'(!#**&,+#$(1!<+$5!/&'(!+/0'&9#92(!#)*<('!*$'+)8!<+$5+)!#!,&5&'$?!

!"#$%&"') !(F#/+)(*!$5(!1(8'((!&%!,&''(2#$+&)!+)!*$41()$!'(*0&)*(*!#,'&**!$5(!$(*$=!0#'$+,42#'23!%&'!

4)(F0(,$(1!#)*<('*?!K$!<#*!9#*(1!&)!$5(!#**4/0$+&)!$5#$!$(#,5('*!<5&!,5(#$(1!<+22!5#:(!*$41()$*!<+$5!

5+8523!,&''(2#$(1!#)*<('*?!B(#*4'(!C!+*!$5(!#:('#8(!&%!$5(!+$(/!'(*+14#2!:#24(*?!n+85('!:#24(*!+)1+,#$(!

,&5&'$*!<+$5!5+8523!,&''(2#$(1!#)*<('*?!!

!

aC? ! ! !"#$ !
0 ! !!"#$   !!!!!!  !  !  !  !  !  !!!  !  !  !  !!!!" !! ! !
! − ! !"#$!!!  !  !  !  !  !!!!  !!  !  !    !      !!!!" !! ! !!! ! !!!!

Q5()!'(*+14#2*!%&'!(#,5!&0$+&)!#'(!*4//(1!#,'&**!*$41()$*!<+$5+)!$5(!,&5&'$-!!!!

aa? !
jic ijsc

s
e e= !

?! !

Q5()=!$5(!*4/!&%!*Z4#'(1!'(*+14#2*!#'(!1+:+1(1!93!*Z4#'(1!)4/9('!&%!*$41()$*!$&!)&'/#2+T(!%&'!

,&5&'$!*+T(?!

a\? ! ! !" = !
! !"#

!
!

! !
!!! ! !

aU? 	   Measure	  2!h!! = ! !"!

!"
!! ! ! !

!"#$%&"'* !,#2,42#$(*!$5(!:#'+#),(!+)!$5(!1(8'((!&%!,&''(2#$+&)!#,'&**!$(*$!+$(/*?!K%!#!$(#,5('!,5(#$(1!93!

,5#)8+)8!&'!0'&:+1+)8!#)*<('*!%&'!/42$+02(!*$41()$*!&)!*(2(,$(1!Z4(*$+&)*=!$5(!<+$5+)R,2#**!,&''(2#$+&)!

&)!$5&*(!0#'$+,42#'!Z4(*$+&)*!<+22!9(!(F$'(/(23!5+85=!<5+2(!$5(!<+$5+)R,2#**!,&''(2#$+&)!&)!&$5('!

Z4(*$+&)*!+*!2+;(23!$&!9(!)&'/#2?!Q54*=!#!2#'8(!1(8'((!&%!:#'+#),(!+)!$5(!,&''(2#$+&)!&%!'(*0&)*(*!#,'&**!

+$(/*!<&421!&,,4'?!Q5(!:#'+#),(!+*!,#2,42#$(1!#*!%&22&<*-!
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ac? ! !"#$%&" !! !    ! ! ! !
(! !"!! !!!!

!"
=!! !!!!!!! ! ! !

<5('(! ni!+*!$5(!)4/9('!&%!+$(/*!&)!$5(!(F#/?
!

!"#$%&"'+!,&/0#'(*!$5(!#)*<('*!&%!*$41()$*!<+$5+)!#!,&5&'$!$&!$5(!#)*<('*!%'&/!&$5('!*$41()$*!<+$5!

*#/(!$&$#2!*,&'(*!+)!$5(!*#/02(?!K$!1($(,$*!*$41()$*!<5&!/+**(1!(#*3!+$(/*!<5+2(!#)*<('+)8!1+%%+,42$!

+$(/*!,&''(,$23?! !

Q5(!/#$5(/#$+,#2!%&'/!+*!#*!%&22&<*?!

!

ae? ! !"#$%&" !! ! ! ! !" ! !! !! ! !

ab? ! <5('(=!! !!" ! !
(!!"# !   ! ! )! !

!
=!

<5('(!.!+*!$5(!$&$#2!)4/9('!,&''(,$!*,&'(k! qic!(Z4#2*!&)(!+%!$5(!*$41()$!#)*<('*!+$(/!i!,&''(,$23!#)1!T('&!

&$5('<+*(k!#)1
! A
q !+*!$5(!0'&0&'$+&)!&%!*$41()$*!<+$5!$&$#2!*,&'(!.*!<5&!#)*<('(1!(#,5!+$(/!,&''(,$23?!

Q5(!1(:+#$+&)*!9($<(()!$5+*!:#24(!%&'!(#,5!*$41()$!#)1!$5(!#:('#8(!:#24(!%&'!#22!*$41()$*!<+$5!*#/(!

$&$#2!*,&'(!#'(!$5()!*4//(1!%&'!#22!*$41()$*!<+$5+)!#!,&5&'$?!n+85!:#24(*!&%!$5+*!+)1(F!+)1+,#$(!$5(!

#)*<('!%'&/!#!2#'8(!)4/9('!&%!*$41()$*!+)!$5(!,&5&'$!1(:+#$(1!%'&/!*$41()$*!<+$5!*#/(!$&$#2!*,&'(*!+)!

&$5('!,&5&'$*?!

Q5(!,&5&'$*!#'(!'#);(1!&)!(#,5!&%!$5(!%&4'!/(#*4'(*?!d&'!$5+*=!Z4#)$+2(!'(8'(**+&)!+*!4*(1!$&!'(/&:(!$5(!

(%%(,$!&%!*#/02(!*+T(!+)5('()$!+)!$5(!+)1+,(*!4*(1!93!M#,&9!#)1!`(:+$$!ACDDaE?!!75+2(!least	  squares!

'(8'(**+&)!/+)+/+T(*!$5(!*4/!&%!*Z4#'(1!1(:+#$+&)*!%'&/!$5(!'(8'(**+&)!2+)(!#)1!0#**(*!$5'&485!$5(!

/(#)=!Z4#)$+2(!'(8'(**+&)!&)!$5(!/(1 +#)!/+)+/+T(*!$5(!*4/!&%!#9*&24$(!:#24(*!&%!$5(!1(:+#$+&)*!%'&/!

$5(!2+)(!<5+,5!+*!$5(!/(1+#)!Ao&();('=!CDDUE?!!Q5(!'(*42$!+*!$5#$!(F#,$23!UD!0(',()$!&%!$5(!1#$#!0&+)$*!<+22!

9(!#9&:(!2+)(!#)1!UD!0(',()$!9(2&<?!!K$!+*!#2*&!$'4(!$5#$!UD!0(',()$!&%!$5(!0&+)$*!#'(!(F0(,$(1!$&!9(!

#9&:(!$5(!2+)(!%&'!#)3!:#24(!&%!$5(!+)1(0()1()$!:#'+#92(?!!K)!&$5('!<&'1*=!$5(!Z4#)$+2(!'(8'(**+&)!2+)(!+*!

$5(!/(1+#)!&%!$5(!1(0()1()$!:#'+#92(!,&)1+$+&)#2!&)!$5(!+)1(0()1()$!:#'+#92(?!!!

K)!$5(!Z4#)$+2(!#)#23*+*=!$5(!M`!/(#*4'(*!<('(!$5(!1(0()1()$!:#'+#92(*!#)1!*,5&&2!()'&22/()$!<#*!$5(!

+)1(0()1()$!:#'+#92(?!!!
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l4#)$+2(!'(8'(**+&)!,#)!9(!8()('#2+T(1!$&!#)3!0(',()$+2(=!$30+,#223!1()&$(1!#*!! 9($<(()!D!#)1!ff? !Q5(!

0'(,(1+)8!1+*,4**+&)!4*(1!$5(!/(1+#)!A! !h!D?U?E!!W3!+$('#$+)8!&)!! 4*+)8!$5(!R!0#,;#8(! quantreg	  A@!

"(:(2&0/()$!I&'(!Q(#/=!CDDak!o&();('=!CD66E=!+$!+*!0&**+92(!$&!1($('/+)(!$5(!0(',()$+2(!'#);!%&'!#)3!

:#24(!&%!$5(!/(#*4'(!,&)1+$+&)#2!&)!*,5&&2!()'&22/()$?!

A)/(B!C!E!A)/(B!D!

K$!<#*!0&**+92(!%&'!#!*,5&&2!$&!(F0('+(),(!#!2#'8(!+),'(#*(!+)!$(*$*!*,&'(*!14(!$&=!%&'!(F#/02(=!$5(!

+)$'&14,$+&)!&%!#!)(<!,4''+,424/!&'!#%$('R*,5&&2!0'&8'#/?!K$!<#*!#2*&!0&**+92(!%&'!4)(F0(,$(1!#)*<('!

0#$$(')*!$&!#00(#'!<+$5&4$!+)#00'&0'+#$(!9(5#:+&'!5#:+)8!&,,4''(1?!d&'!$5(*(!'(#*&)*=!#!*,5&&2!5#1!$&!

9(!+)!$5(!fU$5!0(',()$+2(!&)!9&$5!+)1+,(*!$&!9(!%2#88(1?!n#:+)8!$&!9(!<+$5+)!$5(!fU$5!0(',()$+2(!&)!9&$5!

+)1+,(*=!+)!$5+*!,&)$(F$=!<#*!#!<#3!$&!2+/+$!$5(!*,5&&2*!9(+)8!+1()$+%+(1!14(!$&!Q30(!K!(''&'k!$5(!*,5&&2*!

#'(!0'&$(,$(1!%'&/!9(+)8!%#2*(23!+1()$+%+(1?!!Q5(!0(',() $+2(!'#);*!%&'!(#,5!,&5&'$!&)!(#,5!/(#*4'(!#'(!

$5()!,&/9+)(1!$&!%&'/!$5(!K)1(F!C!#*!%&22&<*-!

39. Index	  2	  =	  Measure1_rank2	  +	  Measure2_rank2	  +	  Measure3_rank2	  +	  Measure4_rank2?	  	  

8'+),+F#3!6&:F&)()$!2)#34*+*!

Q()!1#$#!%&'()*+,!/($5&1*!5#:(!9(()!#002+(1!$&!$5(!1#$#!*($?![+85$!&%!$5(*(!4*(!#!*,&'(!$&!'(0'(*()$!$5(!

0'&9#9+2+$3!&%!4)4*4#2!$(*$+)8!9(5#:+&'*!#)1!&)(=!B&1+%+(1!M#,&9!#)1!`(:+$$=!'#);*!*,5&&2*!9#*(1!&)!$<&!

+)1(F(*?!Q5(*(!+)1(F(*!#'(!$'(#$(1!*(0#'#$(23!+)!$5(!#)#23*+*?!Q5(*(!#)#23*(*!4*(!$5(!*,&'(*!#)1!

0(',() $+2(!'#);+)8*!'(*42$+)8!%&'!#!1#$#!%&'()*+,!#)#23*+*!&%!#!8'#1(!\!/#$5!$(*$?!Q5(!1#$#!%&'()*+,!

/($5&1*!4*(1! <('( -!

6? ['#*4'(!.)#23*+*!A/[@ E!

C? P,#2(!*,&'(!,5#)8(*!4*+)8!)&)R, &5&'$!8'&40*!A/PPE!

a? P,#2(!*,&'(!,5#)8(*!4*+)8!,&5&'$!8'&40*!A//PI E!

\? N('%&'/#),(!2(:(2! ,5#)8(*!4* +)8!)&)R,&5&'$!8'&40*!A/NÈ!

U? N('%&'/#),(!2(:(2!,5#)8(*!4*+)8! ,&5&'$!8'&40*!A/N`IE!

c? B&1(2!/+*%+$!4*+)8!@#*,5!@(*+14#2*!A/@@E!

e? .,'&**!*49H(,$!'(8'(**+&)!4*+)8!'(#1+)8!*,&'(*!$&!0'(1+,$!/#$5(/#$+,!*,&'(*!A/@JE!

b? 7+$5+)!*49H(,$!'(8'(**+&)!4*+)8!#!,&5&'$S*!0'(:+&4*!3(#'!*,&'(!$&!0'(1+,$!,4''()$!*,&'(!A/I@E!

f? K)1(F!6!&%!$5(!B&1+%+(1!M#,&9!#)1!`(:+$$!(:#24#$+)8!*,&'(!,5#)8(*!A/M`6 E!

6D? K)1(F!C!&%!$5(!B&1+%+(1!M#,&9!#)1!`(:+$$!(:#24#$+)8!#)*<('!*5(($!0#$$(')*!A/M`CE?!
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N'+),+0#2!,&/0&)()$!#)#23*+*!+*!4*(1!*+),(!+$!+*!#!$(,5)+Z4(!+)!<5+,5!/#)3!*&/(<5#$!,&''(2#$(1!

:#'+#92(*!,#)!9(!'(14,(1!$&!*/#22('!*($!&%!:#'+#92(*!<5+2(!/#+)$#+)+)8!/&*$!&%!$5(!+)%&'/#$+&)!%'&/!$5(!

2#'8('!*($!A"4)$(/#)=!6fbfk!M&2+%%(=!CDDCE?!Q5'&485!$5(!#)#23*+*!#!8'(#$('!4)1('*$#)1+)8!&%!5&<!(#,5!

/($5& 1!,&)$'+94$(*!$&!$5(!&:('#22!:#'+#),(!<+22!9(!8#+)(1?!.11+$+&)#223=!#!'(14,(1!*($!&%!/($5&1*!

#,,&4)$+)8!%&'!$5(!/#H&'+$3!&%!$5(!:#'+#),(!<+22!9(!+1()$+%+(1?!!

Q5(!#)#23*+*!<#*!,&)14,$(1!&)!$5(!,&''(2#$+&)!/#$'+F!4*+)8!$5(!0'+),+0#2!,&/0&)()$!(F$'#,$+&)!/($5&1!

+)!$5(!PNPP!6e!%#,$&'!#)#23*+*!%4),$+&)?!!Q5(!/(#)*!#)1!*$#)1#'1!1(:+#$+&)*!%&'!b!&%!$5(!1#$#!%&'()*+,!

*,&'(*!#'(!*4//#'+T(1!+)!Q #92(!6?!Q5(!/(#)!#)1!*$#)1#'1!1(:+#$+&)!%&'!$5(!$<&!B&1+%+(1!#)1!M#,&9!

`(:+$$!ABM`E!+)1(F(*!#'(!#2*&!0'&:+1(1=!94$!)&$(!$5#$!$5(*(!*$#$+*$+,*!#'(!%'&/!0(',()$+2(*!#)1!)&$!*,&'(*!

#*!$5(!&$5('!/($5&1*?!.*!#!'(/+)1('!$5(!*,5&&2*S!*,&'(*!'#)8(1!%'&/!D!$&!UD?!.!$&$#2!&%!6cfC!*,5&&2*S!

8'#1(!\!/#$5!*,&'(*!<('(!4*(1!+)!$5+*!#)#23*+*?!

Q#92(!6?!"#$#!d&'()*+,!B($5&1*!"(*,'+0$+:(!P$#$+*$+,*!

 

Mean 

Std. 

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#92(!C!0'&:+1(*!$5(!,&''(2#$+&)*!9($<(()!$5(!&'+8+)#2!:#'+#92(*?!Q5(!2#'8(*$!1(8'((!&%!,&''(2#$+&)!

#/&)8!$5(!/($5&1*!+*!?fbc!%&'!$5(!*,#2(!*,&'(!,&5&'$!/($5&1!A/PIE!#)1!$5(!,&5&'$!'(8'(**+&)!/($5&1!

A/I@E?!Q5+*!+*)S$!*4'0'+*+)8!#*!9&$5!/($5&1*!'(23!&)!#!,&5&'$S*!0('%&'/#),(!%'&/!&)(!3(#'!$&!$5(!)(F$?!

Q5(!*/#22(*$!,&''(2#$+&)*!#'(!9($<(()!$5(!$<&!BM`!+)1(F(*=!RD?DDU?!!Q5(!5+85!,&''(2#$+&)!/#3!0&*(!#!
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0'&92(/!+)!$5(!#)#23*+*!#*!/PI!#)1!/I@!/#3!9(!/(#*4'+)8!$5(!*#/(!$5+)8?!`+;(<+*(=!$5(!,&''(2#$+&)*!

9(2&<!D?6!/ #3!#2*&!9(!0'&92(/#$+,!#*!$5(3!/#3!%&'/!$5(+'!&<)!+)1+:+14#2!0'+),+0#2!,&/0&)()$*?!!!

!

Q#92(!C?!"#$#!d&'()*+,!I&''(2#$+&)!B#$'+F!

 mSS mPL mRG mRR mER mSC mPLC mJLI mJL2 mCR 

mSS 1.000          

mPL .503 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 .518 -.054 .092 -.045 -.122 1.000   

mJL2 .097 .006 .133 .235 .212 .400 .217 -.005 1.000  

mCR .135 .058 .285 .056 .091 .986 .474 -.107 .405 1.000 

!

Q5(!o#+*('RB(3(' R_2;+)!B(#*4'(!&%!P#/02+)8!.1(Z4#,3!AoB_E!$(*$*!&%!$5(!*$'()8$5!&%!$5(!0#'$+#2!

,&''(2#$+&)*!&%!$5(!:#'+#92(*?!g#24(*!,2&*(!$&!&)(!#'(!1(*+'#92(k!5&<(:('=!#*! *(()!+)!Q#92(!a=!#!:#24(!&%!

D?c!+*!#1(Z4#$(!%&'!$5(!#)#23*+*?!!!!.2*&!'(0&'$(1!+)!Q#92(!a!+*!W#'$2($$S*!Q(*$!&%!P05('+,+$3=!#)&$5('!

+)1+,#$&'!&%!*$'()8$5!&%!$5(!'(2#$+&)*5+0!#/&)8!:#'+#92(*?!K%!$5+*!+*!*+8)+%+,#)$!+$!,#)!9(!,&),241(1!$5#$!$5(!

*$'()8$5!&%!$5(!'(2#$+&)*5+0!#/&)8!:#'+#92(!+*!*$'&)8!#)1!$5(!#)#23*+*!/#3!0'&,((1?!!

!

Q#92(!a?!oB_!#)1!W#'$2($$p*!Q(*$!P$#$+*$+,*!

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

W#'$2($$p*!Q(*$!&%!P05('+,+$3! Approx. Chi-Square 8806.642 

df 45 

Sig. .000 



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! 6c!
! ! !

ST+0$.+&$1.(1:(/+#$+.,' (

Q()!,&/0&)()$*!#'(!*4//#'+T(1!+) !Q#92(!\!#*!$()!1#$#!%&'()*+,!/($5&1*!#'(!4*(1!+)!$5(!#)#23*+*?!Q5(!

%+'*$!,&/0&)()$!(F02#+)*!#2/&*$!#!$5+'1!&%!$5(!:#'+#),(!+)!$5(!$()!%&'()*+,!/($5&1*?!!Q5(!%+'*$!%&4'!

,&/0&)()$*! #,,&4)$!%&'!#00'&F+/#$(23!eD!0(',()$!&%!$5(!$&$#2!:#'+#$+&)?!K$!+*!,2(#'!$5#$!#*!$5(!

,&/0&)()$!)4/9('!+),'(#*(*!$5(!,&)$'+94$+&)!$&!$5(!$&$#2!:#'+#),(!1(,'(#*(*?!!I&/0&)()$*!U!$5'&485!

6D!(#,5!,&)$'+94$(!2+$$2(!/&'(!$&!$5(!$&$#2!:#'+#),(?!d+84'(!6!+*!#!02&$!&%!$5(!,&/0&)()$*!#)1!$5(+'!

(+8():#24(*?!Q5+*!*,'((!02&$!+224*$'#$(*!$5(!1(,'(#*+)8!,&)$'+94$+&)*!#*!$5(!)4/9('!&%!,&/0&)()$*!

+),'(#*(*?!

!

Q#92(!\ ?!N'+),+0#2!I&/0&)()$!P$#$+*$+,*!

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

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    



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! 6e!
! ! !

!

d+84'(!6?!P,'((!N2&$!&%!6D!I&/0&)()$*!

!

Q5(!%+'*$!0'+),+0#2!,&/0&)()$!+*!*()*+$+:(!$&!,&5&'$!#)#23*(*?!.*!,#)!9(!*(()!+)!Q#92(!U!,&5&'$!'(8'(**+&)!

A/I@E!#)1!,&5&'$!*,#2(!*,&'(!,5#)8(!A/PIE!,&''(2#$(!Z4+$(!5+85!<+$5!$5(!%+'*$!,&/0&)()$?!Q5(!*(,&)1!

,&/0&)()$=!#,,&4)$+)8!%&'!6c!0(',()$!&%!$5(!:#'+#$+&)=!,&''(2#$(*!5+85(*$!<+$5!$5(!*,&'(!,5#)8(!+)1(F!

%'&/!$5(!BM`!#)1!$5(!*49H(,$!'(8'(**+&)!/($5&1?!!K)!Q#92(!U!$5(!%&'()*+,!/($5&1*!<5+,5!,&''(2#$(!$5(!

5+85(*$!<+$5!(#,5!&%!$5(!,&/0&)()$*!#'(!*5#1(1!8'#3?!!

!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! 6b!
! ! !

Q#92(!U?!N'+),+0#2!I&/0 &)()$! `&#1+)8!B#$'+F!%&'!#22!I&/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 .732 .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&!#**+*$!+)!1($('/+)+)8!+%!#!8()('#2!0#$$(')!(F+*$*!9($<(()!$5(!,&/0&)()$*=! #!*+/02('!

0'(*()$#$+&)!+*!&%%('(1?!K)!Q#92(!c!#!/($5&1S*!2&#1+)8!&)!#!,&/0&)()$!+*!'(02#,(1!<+$5!#!q!&'!>!

+%!$5(!2&#1+)8S*!#9*&24$(!:#24(!+*!8'(#$('!$5#)!5#2%!$5(!/#F+/4/!,&(%%+,+()$!+)!$5#$!,&/0&)()$?!

K%!$5(!2&#1+)8!,&(%%+,+()$S*!#9*&24$(!:#24(!+*!9($<(()!#!Z4#'$('!#)1!#!5#2%!&%!$5(!/#F+/4/!

2&#1+)8!+)!$5#$!,&/0&)()$!+$!+*!'(0'(*()$(1!#*!#!AqE!&'!ARE!AM&22+%%((=!CDDCE?!Q5+*!'(,&1+)8!<#*!

,&/02($(1!%&'!&)23!$5(!%+'*$!%&4'!,&/0&)()$*!#*!$5(3!'(0'(*()$!/&*$!&%!$5(!:#'+#),(?!!

!

_%!$5(!$()!/($5&1*=!*(:()!#$!2(#*$!0#'$+#223!2&#1(1!&)$&!$5(!%+'*$!,&/0&)()$?!Q<&!&%!$5(!

/($5&1*!$5#$!1+1!)&$!2&#1!&)!$5(!%+'*$!,&/0&)()$=!)&)R,&5&'$!0('%&'/#),(!2(:(2!,5#)8(*!#)1!

BM`!+)1(F!6=!1&!,&''(2#$(!<+$5!$5(!*(,&)1?!Q5(!%+)#2!/($5&1=!@#*,5!'(*+14#2*=!1+1!2&#1=!#2$5&485!

)&$!5+8523=!&)!$5(!$5+'1!,&/0&)()$?![#,5!/($5&1!*((/*!$&!#,,&4)$!%&'!*&/(!&%!$5(!:#'+#9+2+$3!

+)!+1()$+%3+)8!/+*,&)14,$?!n&<(:('=!$5&*(!2&#1+)8!5+85(*$!&)!,&/0&)()$!&)(!/#3!9(!

,&)$'+94$+)8!$5(!/&*$?!!

!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! 6f !
! ! !

Q#92(!c?!P+/02+%+(1!N'+),+0#2!I&/0&)()$!`&#1+)8!B#$'+F!

 1 2 3 4 

mCR +   (-) 

mSC +   (-) 

mPLC + (-)   

mJL2 +   + 

mJLI  + .+  

mRG (+) + +  

mSS (+) _ +  

mPL  _ +  

mRR   (-) + 

mER (+)   + 

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

2'&'#0$.'(U1@(K+.V()#$.,$5+*(!1051.'.&% (

Q5('(!#'(!/42$+02(!<#3*!$&!'(14,(!$5(!:#'+#92(!*($!$&!#!/&'(!(%%+,+()$!8'&40+)8?!Q5(!%+'*$!*$(0!+*!$&!

1($('/+)(!5&<!/#)3!0'+),+0#2!,&/0&)()$*!$&!'($#+)?!_)(!/($5&1!+*!$&!/#;(!#!*(2(,$+&)!9#*(1!&)!$5(!

,4/42#$+:(!0(',()$#8(!&%!$&$#2!:#'+#$+&)?!@(,&//()1#$+&)*!+),241(!*(2(,$+)8!,&/0&)()$*!4)$+2!$5(!

0(',()$#8(!&%!$&$#2!:#'+#$+&)!,&)$'+94$(*!bDV!&'!fDV!AM&22+%%(=!CDDCE?!@(,&//()1#$+&)*!&%!eDV!,#)!9(!

%&4)1!#*!<(22!A"4)$(/#)=!6fbfE?!M&22+%%(!ACDDCE!+)1+,#$(*!$5#$!$5(!#/&4)$!&%!0'(%(''(1!:#'+#),(!<+22!

9(,&/(!*/#22( '!#*!$5(!)4/9('!&%!&9*(':#$+&)*!9(,&/(*!8'(#$('?!.11+$+&)#223=!$5(!0'(%(''(1!2(:(2!/#3!

#2*&!,5#)8(!14(!$&!0'#,$+,#2+$3?!K)!$5+*!*$413!*(:()!&%!$5(!$()!,&/0&)()$*!<&421!9(!'($#+)(1!$&!#,5+(:(!

#$!2(#*$!fDV!&%!$5(!$&$#2!:#'+#$+&)?!Q5+*!+*!)&$!0'#,$+,#2!<+$5!$5(!&9H(,$+:(!&%!'(14,+)8!/($5&1*?!P+),(!$5(!

,&4)$!&%!&9*(':#$+&)*=!6cfC=!+*!5+85!#)1!eDV!+*!#!*()*+92(!#/&4)$=!$5+*!+*!,&)*+1('(1!#!02#4*+92(!/($5&1!

$&!1($('/+)(!5&<!/#)3!,&/0&)()$*!$&!;((0?! !

.)&$5('!/($5&1!$&!1($('/+)(!5&<!/#)3!,&/0&)()$*!$&!/#+)$#+)!+*!$ &!'(:+(<!$5(!*,'((!02&$!+)!d+84'(!6?!

Q5(!*,'((!02&$!'(,&//()1*!*(2(,$+)8!$<&!,&/0&)()$*!#*!#!*$((0!*2&0(!+*!(:+1()$!%'&/!$5(!%+'*$!$&!$5(!

*(,&)1!,&/0&)()$*?!W(3&)1!$5#$=!#!,2(#'!*2&0(!1&(*!)&$!(F+*$?!!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! CD!
! ! !

.!$5+'1!#00'&#,5!$&!'(*&2:(!5&<!/#)3!0'+),+0#2!,&/0&)()$*!#'(!)(,(**#'3!#'(!$&!'(:+(<!$5(!

(+8():#24(*?!.!8()('#2!'42(!&%!$54/9=!#2$5&485!)&$!)(,(**#'+23!$5(!9(*$=!+*!$&!'( $#+)!#!,&/0&)()$!+%!+$*!

(+8():#24(!+*!&:('!6!A_*9&')(=!CDDbE?!!.)!(+8():#24(!&%!&)(!/#3!#2*&!&,,4'!14(!$&!,5#),(?!!

Q#92(!e!*4//#'+T(*!$5(!:#'+&4*!/($5&1*!&%!*(2(,$+&)!#)1!$5(!)4/9('!&%!,&/0&)()$*!+$!<&421!'($#+)?!_%!

$5(!/($5&1*!0'&0&*(1!'( $#+)+)8!$<&!&'!%&4'!,&/0&)()$*!*((/*!0'#,$+,#2?!K$!,&421!9(!#'84(1!$5#$!4*+)8!

#!/&'(!,&)*(':#$+:(!(+8():#24(!#*!#!,4$!&%%!<&421!'(*42$!+)!$5(!'($()$+&)!&%!$<&!,&/0&)()$*!#*!<(22?!!!

Q#92(!e?!L4/9('!&%!I&/0&)()$*!@($#+)(1!93!B($5&1!

Method Number of Retained Components 

90% Cumulative Variance 7 

70% of Cumulative Variance 4 

Scree Plot 2 

Eigenvalue 4 

!

2'&'#0$.'(W"$,"(2+&+(=1#'.%$,( K'&"16%(&1(K+$.&+$.(

Q<&!/($5&1*!<+22!9(!4*(1!$&!*(2(,$!$5(!%&'()*+,!/($5&1*?!W&$5!/($5&1*!<+22!#**&,+#$(!&)(!:#'+#92(!<+$5!

(#,5!&%!$5(!*(2(,$(1!,&/0&)()$*?!!K)!$5(!%+'*$!/($5&1=!$5(!*(2(,$(1!:#'+#92(!<&421!9(!$5(!&)(!2&#1+)8!

5+85(*$!&)!#!,&/0&)()$?!A"4)$(/ #)=!6fbfk!M&22+%%(=!CDDCE?!K%!#!:#'+#92(!+*!$5(!5+85(*$!2&#1+)8!&)!$<&!

,&/0&)()$*!#)1!+*!#2'(#13!*(2(,$(1!$&!'(0'(*()$!#!,&/0&)()$=!$5()!$5(!*(,&)1!5+85(*$!2&#1+)8!:#'+#92(!

<+22!9(!,5&*()?!.!:#'+#92(!+*!*(2(,$(1!%&'!$5(!%+'*$!,&/0&)()$=!$5()!$5(!*(,&)1=!#)1!*&!&)!4)$+2!&)(!

:#'+#92(!'(0'(*()$*!(#,5!,&/0&)()$?!Q5(!*(,&)1!/($5&1!+*!#!1+*,#'1(1!0'+),+0#2!,&/0&)()$*!/($5&1!

A"4)$(/#)=!6fbfE!+)!<5+,5!:#'+#92(*!,&''(2#$+)8!5+85(*$!<+$5!$5(!*/#22(*$!,&/0&)()$!#'( !'(/&:(1?!Q5+*!

,&)$+)4(*!4)$+2!$5(!*#/(!#/&4)$!&%!:#'+#92(*!'(/#+)!#*!,&/0&)()$*!*(2(,$(1?!! K%!$5(!:#'+#92(!5#*!

#2'(#13!9(!1+*,#'1(1!14(!$&!+*!2&#1+)8!&)!#)&$5('!,&/0&)()$!$5()!'(/&:(!$5(!)(F$!5+85(*$!2&#1+)8!

:#'+#92(?!Q5(!'#$+&)#2(!%&'!$5+*!#00'&#,5!+*!$5#$!:#'+#92(*!<+$5!5+85!2&#1+)8*!&)!*/#22!,&/0&)()$*!'(%2(,$!

'(14)1#),3!#/&)8!$5(!:#'+#92(*!<+$5!5+85!<(+85$*?!!

Q#92(!b!*4//#'+T(*!$5(!'($#+)(1!:#'+#92(*?!Q5(!,&24/)!2#9(2(1!]N&*+$+:(!P(2(,$+&)^!'(%('*!$&!$5(!%+'*$!

/($5&1!+)!<5+,5!:#'+#92(!*(2(,$+&)!9(8+)*!<+$5!$5(!2#'8(*$!,&/0&)()$?!W&$5!*(2(,$+&)!$(,5)+Z4(*!

'(*42$(1!+)!$5(!*#/(!/($5&1*!9(+)8!,5&*() ?!75()!'($#+)+)8!%&4'!,&/0&)()$*!$5(!/($5&1*!#'( !

6? I&5&'$!@(8'(**+&)=!

C? B&1+%+(1!M#,&9!#)1!`(:+$$!K)1(F!6=!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! C6!
! ! !

a? L&) R,&5&'$!*,#2(!*,&'(!,5#)8( =!#)1!

\? B&1(2!/+*%+$!4*+)8!@#*,5!'(*+14#2?!!

Q5(!$<&!/($5&1*!*(2(,$(1!<5()!'($#+)+)8!$<&!,&/0&)()$*!#'(!,&5&'$!'(8'(**+&)!#)1! B &1+%+(1!M#,&9!

#)1!`(:+$$!+)1(F!6?!_%!$5(!%&4'!/($5&1*=!$5'((!&%!$5(/!#'(!*0(,+%+,#223!1($(,$+)8!4)(F0(,$(1!*,&'(!

,5#)8(*?!M`6!+*!*0(,+%+,#223!+1()$+%3+)8!$5&*(!<+$5!2#'8(!+),'(#*(* =!#2$5&485!/I@!#)1!/PP!<+22!#2*&!

+1()$+%3!1(,'(#*(*!+)!*,&'(*?!!

Q#92(!b?!"#$#!d&'()*+,!B($5&1!P(2(,$+&)!P4//#'3!

Selection Method Positive Selection Discarded Principal 
Components 

Number of Components 4 2 4 2 

mCR X X X X 

mSC     

mPLC     

mJL2     

mJLI X X X X 

mRG     

mSS X  X  

mPL     

mRR X  X  

mER     

2$%,>%%$1.(+.6(!1.,*>%$1. (

Q5+*!0#0('!4*(1!0'+),+0#2!,&/0&)()$!#)#23*+*!$&!8#+)!4)1('*$#)1+)8!#*!$&!<5#$!(F$()$!$5(!1#$#!%&'()*+,!

/($5&1*!<('(!#,,&4)$+)8!%&'!:#'+#$+&)!+)!1($(,$+)8!$(*$!$#;+)8!+''(842#'+$+(*?!. 22!/($5&1*!*((/*!$&!9(!

#,,&4)$+)8!%&'!*&/(!#*!(:+1()$!93!*(:()!&%!$5(!$()!/($5&1*!2&#1+)8!&)!,&/0&)()$!&)(?!Q5&*(!$5#$!1+1!

)&$!2&#1!&)$&!,&/0&)()$!&)(!2&#1(1!&)!$&!(+$5('!$5(!*(,&)1!&'!$5(!$5+'1!,&/0&)()$*?!_%!$5(*(!

/($5&1*=!,&5&'$!'(8'(**+&)=!,&5&'$!*,#2(!*,&'(!,5#)8( =!#)1!,&5&'$!0('%&'/#),(!2(:(2!,5#)8(!*((/!$&!

9(!#,,&4)$+)8!%&'!$5(!/&*$!:#'+#$+&)?!!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! CC!
! ! !

Q<&!/($5&1*!<('(!#002+(1!+)!#)!#$$(/0$!$&!'(14,(!$5(!#/&4)$!&%!/($5&1*!$5#$!,&421!9(!#002+(1!+)!

1($(,$+)8!+''(842#'+$+(*!<5+2(!/#+)$#+)+)8!#!2(:(2!&%!#,,&4)$(1!:#'+#),(?!W&$5!#00'&#,5(*!'(*42$(1!+)!$5(!

*#/(!/($5&1*!9(+)8!*(2(,$(1?! !

d4$4'(!*$41+(*!5#:(!/4,5!$&!,&)*+1('!$&!+/0'&:(!#)1!$&!94+21!40&)!<5#$!<#*!1&)(?!Q5('(!#'(!#11+$+&)#2!

0'+),+0#2!,&/0&)()$*!*(2(,$+&)!/($5&1&2&8+(*!<5+,5!/#3!,&),241(!<+$5!1+%%('()$!'(*42$*?!K$!+*!#2*&!

0'41()$!$&!(F#/+)(!$5(!:#'+#92(*!/&'(!,#'(%4223!9(%&'(!+),241+)8!$5(/!+)!$5(!#)#23*+*?!K),241+)8!#22!$5(!

:#'+#92(*!+)!$5(!#)#23*+*!<#*!04'0&*(%42!+)!$5(!*$413=!94$!%&'!%4$4'(!*$41+(*!$5('(!#'(!*&/(!

,&)*+1('#$+&)*?!d&'!(F#/02(=!$5(!5+85!,&''(2#$+&)!9($<(()!,&5&'$!'(8'(**+&)!#)1!,&5&'$!*,#2(!,&5&'$!

/#3!+)1+,#$(!$5#$!&)(!&%!$5(/!)((1*!$&!9(!'(/&:(1!%'&/!$5(!#)#23*+*?!"($('/+)+)8!< 5+,5!&)(!$&!

'(/&:(!<&421!9( !#!*49H(,$+:(!1(,+*+&)!$5#$!*5&421!9(!$5&485$%4223!/#1(? !.)&$5('!#1H4*$/()$!$&!$5(!

+),241(1!/($5&1*!<&421!9(!5&<!$&!5#)12(!$5(!B&1+%+(1!M#,&9!#)1!`(:+$$!+)1(F(*?!Q5(3!#'(!1(*+8)(1!$&!

<&';!$&8($5('!#)1!*02+$$+)8!$5(/!+)!$5(!*$413!/#3!5#:(!5#1!+/02+,#$+&)*?!!

Q5+*!(F02&'#$&'3!*$413!*(':(*!#*!#!%+'*$!*$(0!+)$&!4)1('*$#)1+)8!5&<!#0023+)8!/42$+02(!%&'()*+,!/($5&1*!

+*!9()(%+,+#2!#*!<(22!#*!$&!<5+,5!/($5&1*!#,,&4)$!%&'!$5(!/&*$!:#'+#92+$3?!

!

!



"#$#!%&'()*+,*-!.!,&/0#'(!#)1!,&)$'#*$!#)#23*+*!&%!/42$+02(!/($5&1*! Ca!
! ! !

3':'#'.,'% (
.8'(*$+=!.?!ACDDCE?!Categorical	  Data	  Analysis!AC)1 !(1?E?!L(<!O&';-!7+2(3?!

./'(+) RW(#$1*2(3=!.?=!W('2+)('=!"?!I?=!@+1(#4=!P?=!ACD6DE?!I5(#$+)8!+)!$5(!%+'*$=!*(,&)1=!#)1!$5+'1!1(8'((-!
[14,#$&'*p!'(*0&)*(*!$&!5+85R*$#;(*!$(*$+)8?!Education	  Policy	  Analysis	  Archives,	  North	  America,!6b=!H4)?!CD6D?!
.:#+2#92(!#$-!r5$$0-ii(0##?#*4?(14i&H*i#'$+,2(i:+(<ie6\ib\6s?!"#$(!#,,(**(1-!66!B#'?!CD66?!!

W(22&=!B?=!X!Q&00&=!J?!ACD66=!P(0$(/9('!fE?!d(<!*$#$(*!(F#/+)(!$(*$!('#*4'(*?!	  USA	  Today.!@($'+(:(1!
%'&/!5$$0-ii<<<?4*#$&1#3?,&/i)(<*i(14,#$+&)i*$&'3iCD66RDfR6Ci*$#$(*R#)#23T(R$(*$R
('#*4'(*iUDaecfDCi6!!

I&4),+2!&%!I5+(%!P$#$(!P,5&&2!_%%+,('*!#)1!$5(!.**&,+#$+&)!&%!Q(*$!N492+*5('*!ACD6DE?!Operational	  	  Best	  
	   Practices	  for	  Statewide	  Large-‐Scale	  Assessment	  Programs.!I&4),+2!&%!I5+(%!P$#$(!P,5&&2!_%%+,('*!
#)1!$5(!.**&,+#$+&)!&%!Q(*$!N492+*5('*=!7#*5+)8$&)=!"I?!

"4),#)=!.?!ACD66E?!!o(3!N&2+,3!`($$('*!%'&/!$5(![14,#$+&)!P(,'($#'3!&'!"(04$3!P(,'($#'3?!M4)(!C\=!CD66!
5$$0-ii<<<C?(1?8&:i0&2+,3i(2*(,i84+1i*(,2($$('i66DcC\?5$/2!!

"4)$(/#)=!J?!n?!A6fbfE?!Principal	  Components	  Analysis?!P#8(!G)+:('*+$3!N#0('!*('+(*!&)!l4#)$+$#$+:(!
.002+,#$+&)*!+)!$5(!P&,+#2!P,+(),(*=!*('+(*!)&?!DeRDcf?!W(:('23!n+22*-!P#8(!N492+,#$+&)*?!

J#'$=!M?!M?=!X!j<(+%(2=!M?!@?!A6fceE?!_)!$5(!9+#*!&%!:#'+&4*!(*$+/#$&'*!&%!$5(!2&8+$!#)1!+$*!:#'+#),(!<+$5!
#002+,#$+&)*!$&!Z4#)$#2!9+&#**#3?!Biometrika=!54=!6b6R6be?!

n#3*=!7?!`?!A6ff\E?!Statistic!AU$5!(1?E?!!d&'$!7&'$5=!Qt-!n#',&4'$!I&22(8(!N492+*5('*?!

M#,&9=!W?!X!`(:+$$=!P!ACDDaE?!@&$$()!#002(*-!.)!+):(*$+8#$+&)!&%!$5(!0'(:#2(),(!#)1!0'(1+,$&'*!&%!$(#,5('!
,5(#$+)8?!The	  Quarterly	  Journal	  of	  Economics,	  118AaE=!b\aRbee?!

M&22+%%(=!K?!Q?!ACDDCE?!Principal	  Component	  Anlaysis!AC)1 !(1E?!L(<!O&';-!P0'+)8('?!

o&();('=!@?!ACDDUE?!l4#)$+2(!@(8'(**+&)?!I#/9'+18(!G?!N'(**!

o&();('=!@?!ACD66E?!Quantile	  regression	  in	  R:	  A	  vignette=!:('*+&)!1#$(1!M423!C\=!CD66.!! @($'+(:(1!
L&:(/9('!6=!CD66=!!5$$0-ii<<<?(,&)?4+4,?(14iu'&8('i'(*(#',5i'Zi:+8?01%!?	  

B(#1=!@?!A6fecE?!!Analysis	  of	  fit	  of	  data	  to	  the	  Rasch	  model	  with	  residuals?!G)0492+*5(1!1+**('$#$+&)?!
G)+:('*+$3!&%!I5+,#8&?!

B(#1=!@?!A6fbDE?!G*+)8!$5(!@#*,5!/&1(2!$&!+1()$+%3!0('*&)R9#*(1!/(#*4'(/()$!1+*$4'9#),(*?!
Proceedings	  of	  the	  1979	  Computer	  Adaptive	  Testing	  Conference?!B+))(#0&2+*=!BL-!G)+:('*+$3!&%!
B+))(*&$#?!!!

L&!I5+21!`(%$!W(5+)1!.,$!&%!CDD6=!N49?!`?!L&?!6De>66D=!66U!P$#$?!6\CU!ACDDCE?!

_*9&')(=!M?!7?!ACDDbE?!Best	  Practices	  in	  Quantitative	  Methods.	  `&*!.)8(2(*-!P#8(!N492+,#$+&)*!!
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@!"(:(2&0/()$!I&'(!Q(#/!ACDDbE?!!R:	  A	  language	  and	  environment	  for	  

	   statistical	  computing.!5$$0-ii<<<?@R0'&H(,$?&'8?!

@#*,5=!J?!A6fcDE?!Probabilistic	  Models	  for	  Some	  Intelligence	  and	  Attainment	  Tests?!I&0()5#8()-!"#)+*5!
K)*$+$4$(!%&'![14,#$+&)#2!@(*(#',5?!!

P/+$5=!@?!A6fbCE?!!"($(,$+)8!/(#*4'(/()$!1+*$4'9#),(!<+$5!$5(!@#*,5!/&1(2?!G)0492+*5(1!1+**('$#$+&)?!
G)+:('*+$3!&%!I5+,#8&?!

P/+$5=!@?!A6fbcE?!!N('*&)!%+$!+)!@#*,5!/&1(2?!Educational	  and	  Psychological	  Measurement=!46=!aUfRaeC?!

P/+$5=!@?!ACDD\E?!!d+$!#)#23*+*!+)!2#$()$!$'#+$!/(#*4'(/()$!/&1(2*?!K)![?!g?!P/+$5!X!@?!B?!P/+$5=!A[1*?E=!
Introduction	  to	  Rasch	  measurement?A00!eaRfCE!B#02(!J'&:(=!BL-!M.B!N'(**?!

g&8(22=!n?=!N(''3=!M?=!M411=!.=!X!N(22=!B?W?!ACD6C=!B#',5!CUE?!I5(#$+)8!&4'!,5+21'()-!P4*0+,+&4*!*,5&&2!$(*$!
*,&'(*!#,'&**!$5(!)#$+&)?!Atlanta	  Journal-‐Constitution.!@($'+(:(1!%'&/!
5$$0-ii<<<?#H,?,&/i)(<* i,5(#$+)8R&4'R,5+21'()R*4*0+,+&4*R6afeDCC?5$/2!!

7'+85$=!W?!"?=!#)1!B#*$('*=!J?!L?!A6fbCE?!Rating	  Scale	  Analysis?!I5+,#8&-!B(*#!N'(**?!!
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