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A A4 W) AT B daol He ABEIE Bol, WA, e
gk, 2t AHER wr FEsAAyLAEE AN T [kl wet Aol Zelzt 3l
A "t} oju] Zpo|7} ol Hr FA Adey] fEiA F2 3 FAAE ALtsto
e 7|Fo 2 A=th Dorans & Holland(2000)7F F9ERA 925 Hrkstr] 913 4t
S A X241 REMSD(Root Expected Mean Square Difference)S AFHE-E A& Aokt & @2 3
GEHA A7l REMSDE AlMtete] ek 3t 553 zpele] =715 el thTateneni
& Dorans, 2003; Dorans, 2004; Yang, 2004; Yi et al., 2004; von Davier & Han, 2004; von
Davier et al., 2004; von Davier & Wilson, 2004). 3}A]%F REMSDS] F-F2]3l Algo] ths] 7
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Ao+t th. REMSDS Al4Fsl7] 984+ ## RMSD(Root Mean Squared Difference)S 7 4F
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(B 1) dA X, Yo JlesAl

2ol 4 9 a3}
N(%)
M SD M SD
AAF X
=47 3916(61%) 33.11 745 40.68 10.27
A3 Ak 2,473(39%) 31.95 6.50 39.14 8.66
2 A 6,389(100%) 32.66 7.12 40.08 9.71
Ar Y
Epapts 2,001(64%) 34.33 797 39.63 10.42
A3 A 1,144(36%) 33.33 7.06 38.65 8.34
A A 3,145(100%) 33.96 7.66 39.28 9.89
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53 WHoRE RS 55 3Hequipercentile equating)E AHESITE UG A
Aol EAYS W, 25y AHee AA A AA JEY oF 20%0 1A= A
71 WSty olE 5o, SATS} GREOIA ®Qle] opd IFS] HlE&L oF 17%%AT
(Pennock-Roméan, 1999). wehx A5 A7 1% o] @A &v A7 &3] 2T
T de FARE sty B dFM s THEH 553 WS o) &siith #aRkgol
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oo FES i 3 AL AR “HE’?O oh E3E FEERSolES o83 53t
WiHo]l THES] F53 Wl v ArbEEEe] JHEHA 435S o & wEATE A
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11 2,340 33.10 7.4 40.67 10.31 2,340 3193 6.48 39.05 865
21 3,120 33.01 745 40.54 10.27 1,560 3194 6.47 39.07 871
31 3,010 33.10 745 40.63 10.28 1,170 32.08 6.44 3942 861
411 3,744 33.12 747 40.68 10.27 936 31.98 6.40 3950 857
51 3,900 33.10 7.46 40.68 10.27 780 32.20 6.34 3949 861
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ol F53 23S Fol7] A3 4 3ksmoothing)3E HHE AXYIE Ak o] HE
aefste] ale] & [ve] T3 Aunct $io] e Fdke] 558 Ao 237t A
& Zelgks o st AE el

A WA Y w3E Dorans & Holland(2000)7} AFE-3F wiS W= 3F Aot} Ad) oo
] Dorans & Holland(2000)2] WHUE 715X S B34S w) RMSD 2 REMSD7} Atdl4
o] FF Y3l e s BIASIPOER o] AFdAs 150 AHERY 7teA] F
o WAS di2 ARt V)& o] &Y JheA] Fof WAS T HE 483
He Aolth wabA us =N /3N, o o7IM NI A kel [l AblaRe] o
& JdA 22 7tEA7F FoHr

Ul |4 7tex Fo Y wae 4 Jdo] 598 THEAE FE AR wd; = 1/m0]th
714 ne JGY ANFE gulgith o] AFeAM s HAAFES =A4A} AHAZ FiEst
22 p=20]t}. |l 7FA HRwl, w2, w3, wdolA FEHo 7 i JtEAE BT Falshd
1o] #rt.
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2) w2, = VN (AR poi= A ahe) Aee] 94 Bave] ol

3) w3, =N, /SN (71 N l= A SR JEe] ARl 99
4) wi;=1/n (714 n = 349 Fde] 7).

o] Aol M= 3714 89S 1S BAS AAEEH ARE oA A, 21, 3,
4:1, 5:DE W= A 7 AHES 2ole]n, ER= RMSD ¥ REMSD A4t oA AL
o] - #sholt}. w

He vl 7 kA B W wlwd)olH, ARl= F 7EA HAR G-
2hA & 4071A(5x4x2)¢] 2] uleh RMSD 3 REMSD7} Al itk
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1. REMSD (S&H SA %)

(% 3) 4l 7kx| 7= x|E 0235t AlLHE REMSD (2A0{&H)

ZAAAN A A wl w2 w3 w4
11 0607 0582 .0607 0607
2:1 .0400 0462 0485 .0444
311 0556 0723 .0800 0689
4:1 0655 0938 1071 0888
51 0716 .0989 1123 0942

REMSDE RE AL oA 9] RMSDIHES Hodh zto =z
WA A2S Hrig = Q7] W& HE st Ao
8t oS 9ISk REMSDAE©] (3% 4y AAIE AL 1:

=4 iﬁz}@r XHzéx} kel A}
57 TU3 Aeolmg g2 AN AstE EAX) Blud 4 YE 7)F(criteria) )
2 ok T A el 27k 8-S ol FE A1 23D REMSDE Fitolet 7Hg
atar olo} mlws A FHe 2F 77 211, 31, 41, 5:12 oA W) ojujet A HolEA

dst o~°r, A S A %%‘f& 7&%]% AHE-SHA Hﬂ ujFolth 1:1 219 A, w2
T T2 A 7HA W, w3, whS AHERS 399 m$ 717 REMSD#S 4H=3}
Atk 3,120 9 2AAS} 1,560 2] AAAE ol&dte] FFdE AAR 21 2L 111 £
Aol Hlalske] Zolxl REMSDES B A ol8g A2 ul 7k 7FaA] Fof W2 (wl-wd)
A ZEAo|k Y 351089 AR} 1,170 AAA AFE 311 2HNAE
v 74A 7hER] Fo] Ao BE 2:1 Z7o) vlste] thA] ZF7}3F REMSD#S HAth
REMSD#2 2:1 A= FolEoY 31 2 T A S718H7] AlFste 51 =
A A& A AR webA 5110 27042 REMSDE 1:1 27049 REMSD Xt} &
S Btk E3 wi, w3, wa7k 2% U REMSDZS HYW 111 24L A9slaE 21
B 5.1 Z77kA] REMSD+ w3 > w2 > wd > wle] TAE & g HYTh

(GE &l yepd nieh o] Astgogm dojggat Hliszg S HoAFth AT
REMSD7} ThA] ARl Al dojd el -2t Aol A (& 4)olA4 REMSD= 3:1
F7A ZIEAT 41 21FE A7 A]Zhs}o% 511 Z2A7HA S7FstAT o] el X et
PRRRAR 11 245 AQ]StE w3 > w2 > wd > wle] TAE & REMSD#S AHEsHTh

£
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(# 4) 4l 7kx] 75 x|E 0|25t AlLHE REMSD (T4t H)
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ABSTRACT

The Effect of Subgroup Size Imbalance

on Population Invariance of Equating

HeeKyoung Kim

(Associate Research Fellow, Korea Institute for Curriculum and Evaluation)

Population invariance studies usually use error statistics such as REMSD to
assess the magnitude of equating differences. However, previous research indicated
that the use of error statistics for comparing equating functions between subgroups
which differ considerably in sample size tended to produce small values of statistics
and led to misinterpretation of whether the equating was population invariant. This
study aims to examine how error statistics are sensitive to different sample sizes of
subgroups. Also, alternative weighting schemes are implemented in computing error
statistics to identify the weighting scheme that is the least sensitive to subgroup
size. This study found that error statistics could increase or decrease solely due to
different sample size. The weighting scheme that assigns the subgroup weights
proportional to sample sizes of the subgroups produced the smallest changes in

error statistics as the subgroup sizes varied.

Key words : Test equating, Population invariance property, Equipercentile equating,
REMSD, RMSD



