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“Bayesian regression between true scores for pretest and posttest analysis”

Hiroshi WATANABE, The University of Tokyo

The problem under consideration is to fit a straight line between true scores where, given n
pairs of observed test scores, each pair of observed scores is assumend to be the sum of a pair

of true scores and a pair of error scores.

This problem may tipically occur in the situation of

pretest and posttest analysis. In order to facilitate the analysis, the split-halves technique is
employed. Linearity between the split true scores is assumed as well as linearity between the

true scores of the two tests.

Based on these and other familiar assumptions, Bayesian esti-

mates of the parameters, true scores, and realibility coefficients are derived.
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= {Xli/tzﬁ' (Z?ﬁ/qu) (XZi‘ZYo)/Zi'o
+ [B+E)Y ) [yi—a—afol /BA+E) +5/7}
(/¢ + B/ o+ B (1 +8) +1/7} (6, 1)

ﬁJ:U,

Var (6; | estimates) = 1/, + 83/ ¢, +
B3(1+B)%/ ¢+ 1/7(6, 2)

HOERBIMIMEN, DD 6,k 0,ix, 1ZFNSD
HEMEBEZ oML EHAERKMITHE Z L3by
50 0;DBHBIEEIDONWTIL, (3, A5 (3, 3)R*%
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X1 = 0 t+e, (6, 3)

(Xz:— o) / Bo= 6, + ez, (6, 4)
B LU,

(yi—a—af)/B(1 + L) =6:+e,, (6, 5)

YEEXETILCEST, LOBBELEDDL I ENTE
%, Thbb, 0% (Ki—an)/Bo [yi—a—afsl/
B(L+B), BV u DBEH DI FEHER>T B, 35
2, (6, 9)RE(6, 2)RX»s, bL r OBEREEHE
DOGEVWE ST 6% u THMTES 2 E8bh b, &
72y Bo?3 078 5 1F X, DI 647 & > THEBFETH D, |
Bz, 00720y, DR 642 - TEBERTH S Z
rbbnd,
T, BHTT A b OESEMERE o1&

pex = (1 +6)%7/ [t (1 +5)%7]
=(1+4+8)% [fo(o+2)] (6, 6)

72720,
0= (01, + 033) /021 (6, 7)

EELZEDNTE S, (6111 02y O3) DIRIFFE&R AR
U CIEHEEI A BV, 22D 8 1R L T Marsaglia DI1ES
EPERAWSE Z LIt - T,

0s%/vVki — (st +s3%) /vVkn
«/1 + ((5\],&' 1/Z/kn‘“klz/ku)2

DBEEDHMIITBETHAM CHEMUTE L Z Wik b, 72
720, K X (01, + 0p2y 023) DFEBILGEATIITH D,

k11 klZ
= 6, 8
/I& { ko, k22:| ( )

ki = 2 (st?+s33)/n+ 4 (stish,+nst)/n* (6, 9)

ki, =ku

=2 s} (st +s%) (6, 10)

BIU,

kzzz(Ssz;z+S;12)/n (6, 11)

TEz60%, 5T, fp=phEzronT L&

sho[ (1+ﬁ02_2] _ (stitsh)

*/EL Bopxx’ 1/k—11—
THI"2 1 (1+8)% 5 k],
/1 +{ ki, L ﬁopxx, +2 ki ] }

D ST EHRNIFIEETHAIETH 2, 0o 2 i,
Bo=RBt3E 2 STz L & D po’ DRMMTEBIEEE I,

~ L (LA
Pax Bo (st + 2 st +5s%,)
=5t/ (Bsky) (6, 12)
THEzonb, 2L,
Skx=sh T 2 si,+sh (6, 13)
B L U,
Sxy =815 8% (6, 14)
THD, py WKELTII,
pyy =B%2(1 +ﬁo)27/0'33
= (032/ 033) (05:1/ 021)
=226 (6, 15)

CEEETIEDNTE, ppW/ Bt ERBE t HEBORET
HBLIEBbhb, EoT, E=ENE52ohik X,

4 ~ ’
Pyy — Pyy

J(n+v—2) Ts%; (s}, —s*;' s32)

DEREMNBRIMIE, BEHEO+v-3)D M ER
%, 272,

Py =s3%,8%,/(s%:831)
:ﬁS;y/S;y

THY,

* ok
Syy =833
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ThH5,
VI ¥ &oHEETEE

FIRONS, BIO2EHTHEONIEREENL LS,
KERD S LT, BROEEE 12 3% 0BEAEE
X, UTOBOTH3, ¥2bb,

Bozszy/sfy

B =st,s%,/ (shst,), givenf,

T =shst/sty, givenS,

A=st +st,—st, (st,/st,+sh,/st,), giveng,

$ =53y —sh,Shy/st, givend, 7KL &=a1,/01
l: :;1

Zl’ozxz_zgo;la givenﬁo
B LU,

Zv:§—/~3§, givenp
72720,

X=X, +X,

(2, )A»5(2, 1) RXTEZLNTVIRAHE
HE o DA AHEME L DELHEIC[DID <, L
2L, R LB AEREL & i,
Bond A XAEBEIELHEMBCELFE LW, L&

DA AWEEIETEZONIE &I, i BEDZ
ERE DHE DB E ORI JHEEME I,

E=X]

e

Ny
T

3|' XZi_&O} lﬁz(lj’ﬁo)zl‘ Yi‘(:l"{’zoﬁo)] +ﬁ1
=t

L & 5 L R+ 1w
1
T

-
RSt

2
N
¢ b

hSali

TEzZ6N5, &6, FEERBOEMBMT~A IHE
i i

Pxx’ =%,/ (Bstx), givenf,
BXU,

Py’ =%,/ givené

TEzon3, 2o DFERIT, ERCIFZHEY 4
¥y — MY B IERLGEIL & IERA MO T %
Marsaglia OIEBLGIBUIRTEL T3, L L7235,
BT 5 IERERB®ROMAIE, &t micsi
BHERIC L > THEZ ZENTRETHY, F0HNIE
Zellner'®pR U7z & 91, /IMEERD L &izize i, +
SRS BT TH S,
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