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Preamble

Page Line In place of Read
XII 32 Hambleton, R. K. (1983). Hambleton, R. K. (Ed.). (1983).
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Chapter 1

Page Line In place of Read
4 11 −∞ ≤ βi ≤ ∞ −∞ < βi < ∞
4 13 −∞ ≤ αi ≤ ∞ −∞ < αi < ∞

12 Fig. 1.5 Z
′
ij Z

′
i

14 3 see for example see, for example,

17 Fig. 1.7 Z
′
ij Z

′
i

17 Fig. 1.7 βi = .6 βi = 0.6
19 27 βi = θ = .6 βi = θ = 0.6
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Chapter 2

Page Line In place of Read

24 Fig. 2.1 α̂i = .9110, β̂i = −.5373. α̂i = 0.9110, β̂i = −0.5373.
24 14 Psychometrics psychometrics
28 13 h2

jPjQj h2
j/(PjQj)

29 5 bracket parentheses

30 9 λ̂, λ̂ ζ̂, λ̂

30 27 ∆λ̂1
∂2L
∂ζ∂λ

(ζ̂1, λ̂1) ∆ζ̂1
∂2L
∂ζ∂λ

(ζ̂1, λ̂1)

31 (2.8)

[
ˆ

∆ζ̂
ˆ

∆λ̂

]

t

[
∆ζ̂

∆λ̂

]

t
33 12 h2

jPjQj h2
j/(PjQj)

35 7 divided by divided by
∑k

j=1
fjWj ,

35 (2.14)

k∑
j=1

fjWj .

k∑
j=1

fjWj

38 (2.17) Pi = P (θi) Pj = P (θj)
40 20 (pj − Pj)/PjQj (pj − Pj)/(PjQj)

41 (2.21)

k∑
j=1

fjvj

k∑
j=1

fjWjvj

41 (2.21)

k∑
j=1

fjWj .

k∑
j=1

fjWj

47 8

[
rj

Pj
− (fj − rj)

Q∗j

] [
rj

Pj
− (fj − rj)

Qj

]

47 11 P ∗j Q∗j P ∗j Q∗j /(PjQj)

47 (2.24) (θi − b) (θj − b)
47 17 (θi − b) (θj − b)
47 18 (θi − b) (θj − b)
49 1 P ∗j Q∗j /[PjQj(1− c)] [P ∗j Q∗j /(PjQj)](1− c)

50 2

[
Qj

1− c
− cQj

1− c

] [
Qj

1− c
− Pj −

cQj

1− c

]

50 3 (−Pj − pj + Pj)

[
Pj − (pj − Pj)

(
1− Pj

Qj

)]

50 4 pj [Pj − (pj − Pj)(1− Pj/Qj)]

50 10 − (fjpj − fjPj)
(Pj − c)

Pj(1− c)

}
− (fjpj − fjPj)

(Pj − c)

Pj(1− c)

1

(θj − b)

}

50 12 +
(Pj − c)

Pj(1− c)
+

(Pj − c)

Pj(1− c)

1

(θj − b)

50 14 +
(Pj − c)

Pj(1− c)
+

(Pj − c)

Pj(1− c)

1

(θj − b)

51 14
Qj

Pj
PjQj

51 16
Qj

Pj
PjQj

51 16

[
P ∗j
Pj

] [
P ∗j
Pj

]2

52 5

[
P ∗j
Pj

] [
P ∗j
Pj

]2

52 10 L23 E(L23)

55 8

n∑
j=1

k∑
j=1

55 12 Table 2.3 Table 2.2

56 3 χj χ2 =

k∑
j=1

χ2
j

56 21 was used estimation was used
59 3 1/2fj 1/(2fj)
59 4 1− (1/2fj) 1− [1/(2fj)]
60 35 scale the scale. The
61 13 three-parameter that three-parameter model that
61 19 two- parameter two-parameter
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Chapter 3

Page Line In place of Read
63 10 known; Second, known. Second,
63 12 basis; Third, basis. Third,
63 23 (u1j , u2j , u3j , . . . , unj |θj) (u1j , u2j , u3j , . . . , unj)
64 31 log- likelihood log-likelihood
65 3 h2

ij/PijQij h2
ij/(PijQij)

65 15 −
n∑

j=1

λ2
i Wij −

n∑
i=1

λ2
i Wij

65 (3.9) 1
n∑

j=1

λ2
i Wij

= 1
n∑

j=1

α2
i Wij

1
n∑

i=1

λ2
i Wij

= 1
n∑

i=1

α2
i Wij

67 3 −
n∑

j=1

λ2
i Wij −

n∑
i=1

λ2
i Wij

67 (3.14) 1
n∑

j=1

λ2
i Wij

= 1
n∑

j=1

α2
i Wij

1
n∑

i=1

λ2
i Wij

= 1
n∑

i=1

α2
i Wij

68 5 Pi Pij

68 6 Pi Pij

69 (3.15)

n∑
j=1

aiWij

n∑
i=1

aiWij

69 9 ”guessing” “guessing”

69 (3.16)

n∑
j=1

α2
i

n∑
i=1

a2
i

70 8 Birnbaum 1957, Birnbaum, 1957,
70 34 ∂Pi/∂θ ∂Pi(θ)/∂θ

71 (3.19)

n∑
j=1

Ii(θ) =

n∑
j=1

n∑
i=1

Ii(θ) =

n∑
i=1

72 37 αi = .9, βi = 0. αi = 0.9, βi = 0.0.
72 37 βi = 0 βi = 0.0
74 5 Table 2.2 Table 2.1
74 14 ”compensation” “compensation”
74 (3.25) .64α2

i 0.64α2
i

74 33 .724α2
i 0.724α2

i
75 (3.28) θmax θmax

75 11 ci = 0.2 ci = .2
75 15 .82 0.82

75 16 .64 0.64
75 17 .1090 0.1090
76 Fig. 3.2 ci = 0.2 ci = .2
77 18 [Pi(θ) + Qi(θ) [Pi(θ) + Qi(θ)]
77 20 if is
79 8 .2. 0.2.
79 10 −.5 to +.5 −0.5 to +0.5
80 13 models, model,
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Chapter 4

Page Line In place of Read
84 22 Panachapakesan Panchapakesan
85 25 [uij ] and θ is [uij ]. Let ξ be the vector of all item parameters

and θ be
84 (4.1) Prob(U |θ) Prob(U |θ, ξ)
84 (4.2) Prob(U |θ) Prob(U |θ, ξ)

84 (4.2) P
uij

i Q
1−uij

i P
uij

ij Q
1−uij

ij

84 (4.3) Prob(U |θ) Prob(U |θ, ξ)

85 (4.6)
∂L

∂θi

∂L

∂θj

85 (4.6)

N∑
j=1

uij
1

Pij

∂Pij

∂θi

N∑
j=1

(1−uij)
1

Qij

∂Qij

∂θi

n∑
i=1

uij
1

Pij

∂Pij

∂θj

n∑
i=1

(1− uij)
1

Qij

∂Qij

∂θj

85 23 ∂2L
∂ζiλi

∂2L
∂ζi∂λi

85 23 ∂2L
∂θjζi

∂2L
∂θj∂ζi

85 23 ∂2L
∂θjλi

∂2L
∂θj∂λi

86 (1,N) ∂2L
∂λ1∂θN

∂2L
∂ζ1∂θN

86 (3,N) ∂2L
∂λ2∂θN

∂2L
∂ζ2∂θN

86 (5,N) ∂2L
∂λn∂θN

∂2L
∂ζn∂θN

86 (7,N) ∂2L
∂θ2∂θN

∂2L
∂θ1∂θN

87 38 Table 4.3 Figure 4.3

90 (4.8) ∂2L
∂ζiλi

∂2L
∂ζi∂λi

90 (4.8) ∂2L
∂λiζi

∂2L
∂λi∂ζi

91 42 λ̂i and λ̂i, and

92 28 Prob(U |θ) =

G∏
g=1

Prob(U |θ, ξ) =

G∏
g=1

(
fg

rg

)

93 14 (uij − Pij)/PijQij (uij − Pij)/(PijQij)
93 14 (pig − Pig)/PigQig (pig − Pig)/(PigQig)
94 11 Panachapakesan Panchapakesan

94 19 α̂i, β̂i, âi, b̂i,
94 26 Panachapakesan Panchapakesan
96 (4.12) Prob(V |θ) Prob(V |θ, ξ)
96 27 filled- in filled-in
97 23 .5 units 0.5 units

104 30 1,999 1999
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Chapter 5

Page Line In place of Read
109 34 follows: the follows: The
110 20 Uij U
113 6 log δj −∞ < βj < ∞ log δi −∞ < βi < ∞
114 13 Figure 5.3. Figure 5.2.
118 3 U(n−1)j Un−1,j

118 13 (ε2ε3 · · · εr+1) (ε1 · · · εr−1εr+1)
119 22 Table 5.2. Table 5.3.
120 20 P ((uij)|u.j = r, ε1, ε2, . . . , εn) P ((uij)|u.j = r, ηj , ε1, ε2, . . . , εn)
126 28 Rasch, 1960, Rasch, 1960, p. 177,
131 11 P ((uij |u.j = rj) P ((uij |u.j = rj , (βi))

133 21 Lhh = ∂2

∂β2
h

Lhh = ∂2L
∂β2

h

=

n−1∑
r=1

fr
∂2

∂β2
h

log γ(r, β), where

∂2

∂β2
h

log γ(r, β)

133 25 Lhk = ∂2

∂βh∂βk
Lhk = ∂2L

∂βh∂βk
= −

n−1∑
r=1

fr
∂2

∂βh∂βk
log γ(r, β),

where ∂2

∂βh∂βk
log γ(r, β)

138 7 ∂2L/∂θj∂βi ∂2L/(∂θj∂βi)
139 (5.55) −si− −si+

141 8 θ̂
(
gt) θ̂

(t)
g

141 24 Since log Since
143 29 < .05 < 0.05
143 37 < .05 < 0.05
144 1 < .025 < 0.025
144 4 < .0001 < 0.0001
146 18 parameters of under parameters under
146 42 .08 to .12 0.08 to 0.12
146 43 .08 or .09 0.08 or 0.09
147 3 .03 0.03
147 24 146 138
149 23 5.65 5.66
151 9 Rash Rasch
152 22 Trauba, Traub,
152 35 Hartel Haretel
153 9 Hartel Haretel
153 13 Vijiver Vijver
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Chapter 6

Page Line In place of Read

161 13 ∂
∂ai

[Pi(θ)
uij ]Qi(θ)

1−uij Qi(θ)
1−uij ∂

∂ai
[Pi(θ)

uij ]

162 3 h 6= i rather than i i rather than h 6= i
163 24 = 1

Qi(θj)
= − 1

Qi(θj)

165 5 P ∗i (Xk)Q∗i (Xk)/Pi(Xk)Qi(Xk) P ∗i (Xk)Q∗i (Xk)/[Pi(Xk)Qi(Xk)]

167 (6.20)

n∏
i=1

uij uij

n∏
i=1

172 42 (.89) (0.89)
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Chapter 7

Page Line In place of Read
179 22 hyperparameter hyperparameters
180 6 estimate estimates
184 3 : the : The
184 27 P ∗i (θj)Q

∗
i (θj)/Pi(θj)Qi(θj) P ∗i (θj)Q

∗
i (θj)/[Pi(θj)Qi(θj)]

187 (7.19) µα = exp(µα + 0.5σα) µa = exp(µα + 0.5σ2
α)

187 (7.19) σ2
α = exp(2µα + σα) σ2

a = exp(2µα + σ2
α)

190 5 M step M-step

190 (7.25)
[Pi(Xk)−ci]

2

(1−ci)2
Qi(Xk)
Pi(Xk)

Pi(Xk)−ci

(1−ci)2
Qi(Xk)

P2
i
(Xk)

190 (7.27)
Qi(Xk)
Pi(Xk)

Qi(Xk)

P2
i
(Xk)

192 5 the prior distribution the exchangeable prior distribution
192 (7.36) Pi(θ)

uij Qi(θ)
1−uij Pi(θj)

uij Qi(θj)
1−uij

192 (7.37)

(
θj−µθ

σ2
j

) (
θj−µθ

σ2
θ

)

196 25 faster,in faster, in
197 29 0.75 and 0.25 0.75, and 0.25
199 15 .25 0.25
199 16 .25 0.25
201 21 .252 0.252

202 4 were where
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Chapter 8

Page Line In place of Read
209 17 item and will always be less than .5 item
211 20 G× n G×m

212 (8.4) P r1
g1 P r2

g2 P
rg1
g1 P

rg2
g2

213 2 + · · · + · · ·+
213 16, 18 P ∗gk, P ∗g,k+1 Pgk, Pg,k+1

213 21 P ∗g1, P ∗g2 Pg1, Pg2

213 23 P ∗g,m−1, P ∗gm Pg,m−1, Pgm

218 (8.7) [. . . Lλ] [. . . Lλ](t)
220 35 ∂Pi(θ)/∂θ) ∂Pi(θ)/∂θ
224 6–7 θ = −0.5 and θ = 0.0
224 10 θ = −0.5 and θ = +1.0 θ = −3.0 and θ = 3.0
224 11 bimodal, with a pronounced through

between the two modes
unimodal

225 1 Equation 8.11 Equation 8.21
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Chapter 9

Page Line In place of Read
237 9 0.34 −0.34
237 (9.5) two eZ1 + eZ1 two eZ1 + eZ2

237 34 = P (θj)P1(θj = = P (θj) and P1(θj) =
240 1 1

m
in the (m, 2) element in the matrix − 1

m
244 13 (θg1, θg2, . . . , θgm) (rg1, rg2, . . . , rgm)

245 8
∂Zk+1

∂γk

∂Zk+1
∂ξk

246 17 = − =
254 1 PjmPjk in the (m, k) element in the

matrix
−PjmPjk
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Chapter 10

Page Line In place of Read
278 (10.49) ∂ζiλi, ∂λiζi ∂ζi∂λi, ∂λi∂ζi
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Chapter 11

Page Line In place of Read
288 11 as as:

289 1 ∂2 log L

∂λ2
i

. ∂2 log L

∂λ2
i
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Chapter 12

Page Line In place of Read
303 12 Best, & Gilks Best, and Gilks
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Appendices

Page Line In place of Read
313 25 one. one, respectively.
314 18 1040 and 1042 1104 and 1142

314 27 level, levels,
315 30 level, levels,
316 4 level levels
317 # 1230 GOTO 1350 GOTO 1360

319 8 a one-, one-,
319 16 slopes and slopes, and
320 33 tenth item tenth items
325 30 estimate. estimates.
334 28 n̄ik n̄ik (i.e., f̄ik)
351 23 (−.282) (−0.282)
373 17 SUM= .1697909 SUM= .2199019

373 24 THETA= .4874895 DELTA=

-8.748952E-02

THETA= .5133106 DELTA= -.1133106

373 29 DELTA= -.0047 DELTA= -.000026

373 32 THETA= .5344664 DELTA=

-4.697688E-02

THETA= .5135719 DELTA= -2.612587E-04

373 33 THETA ESTIMATE= .5344664 THETA ESTIMATE= .5135719

378 # 140 SDS=0:FDS=0:PRINT PRINT

378 # 150 MAXIT MAXIT:SDS=0:FDS=0

379 # 5010 FDS=FDS+FTERM FDS=FDS+A(I)*FTERM

415 38 µ2 = 1 µ2 = 0
439 32 total possible total number of possible
440 4 these variables where theses the variables where they
440 19 1 indicates 0 indicates
440 20 0 indicates 1 indicates
440 31 calculated are calculated
446 49 PI))) PI*S2)))

456 5 (1988) (1989)
457 21 .5 0.5

457 37 following: followings:
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