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GENOVA (Crick & Brennan,1983)
« ]

(Genera lizafailiiy Theory)
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(sum of squares)

(total sura of squares)

1% (mean of squares)
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P, i, m (effect)

»

(level

(total

mean of squares)

(degree of freedom)

(total

of significance)

sample size)



88

pi *e
prale
pim,e
G-Study G
(Genera lizabi liiy study or G study)
D-Study D

(Decision Studies or D study))
()

(relative error variance)

(absolute error variance)
02(X)

(expected observed score variance)
aZ(X) (mean variance)
Ep2

(g-coefficient for relative decision)

<g-coefficient for absolute decision)

{

<g-coefficient for relative decision)

<g-coefficient for absolute decision)
{
signal-noise ratio

signal-noise ratio



1.1

1.2

1.3

1.4
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1.1 »

| | }
» r ’ * 7 :n- 1 n
! cross design P X i design
A - 7
186
I 30 »
8
8 »
G
Source of df Sums of Mean Estimated Percentage
Variation Squares Squares Variance of Total
Component Var i ance
Person (p) 185 193.5197 1.0461 0.0288 11.4604
ltem <i) 29 221.6810 7.6442 0.0401 15.9570
Residual(pi,e) 5365 978.6523 0.1824 0.1824 72.5826
Total 5579 1393.8530 0.2513 100.0000
|
]
I [ |
y 1 » »7 0 1. 1.
978.6523 221.6810

193.5197



7.6442

91

1
29 1.0461
185 0.1824
< a n
| 5365
2 a
|
3 {
<adl)
|
0.1824 C 73
<°21)
0.0401 16
(a2p) {

0.0288 11



Source of
Variation

Person (p)
ltem (i)
Residual (pi,e)

()
(A)

"2X)
" (X)

Estimated
G study
Variance

Components

0.0288
0.0401
0.1824

Ep2 (g-coefficient for
relative decision)
(signal-noise ratio
for relative decision)

$ (g-coefficient for
absolute decision)
(signal-noise ratio
for absolute decision)

« (Gstuay)

(D-study)

v v

Alternative Estimated D Studies Design Variance Component

0.0288
0.0020
0.0091

0.0001
00111
0.0022
0.0379
0.75%
31563
0.7212

25813

0.0288
0.0016
0.0073

0.0073
0.0089
0.0018
0.0361
0.7978
394
0.7638

32342

0.0288
0.0013
0.0061

0.0061
0.0074
0.0015
0.0349
0.8256
41345
0.7%1

38810

0.0288
0.0012
0.0052

0.0052
0.0064
0.0013
0.0340
0.8467
55236
08191

45278

0.0268
0.0010
0.0046

0.0046
0.0056
0.0012
0.0334
0.8633
6.3127
0,838!

51746

0.0288
0.0009
0.0041

0.0041
0.0050
0.0011
00328
0.8766
11017
0.8534

58215
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20 45
|
.0091
.0060 .0046 20 30 40
»
.0111 .0074 .0056 20 30 40
30 45
.7978 .8766 signal-noise ratio
30 45 4.7345 7.1017
signal-noise ratio
30 45 .7951 .8534
signal-noise ratio 30 45

3.8810 5.8215



1.2 a
a
1 a
. A*
I cross design
A 1
30
10
Scurce of df Sums of
Variation Squares
Person (p) 185 212.5041
Iltem <i} 29 358.9837
Residual (pi,e) 5365 776.7163
Total 5579 1348.2041
V 1
1,
776.7163

P X i design
186
a
G
Mean Estimated
Squares Variance
Component
1.1487 0.0335
12.3788 0.0658
0.1448 0.1448
0.2441
ou 1 . ¢a,
0 1 0

212.5041

94

10

Percentage
of Total

Variance

13.7239

26.9562

59.3199

100.0000

358.9837
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2
12.3788 29 1.1487
185 1448
v 1 ’
5365
2 a«
I
a
l-
3
<G2 )
1 «°1l O« \"A| » : , 1 u
0.1448 a 59
< 21)
0.0658 a 27
(02} afl

0.0335 a 14



Source of Estimated
Variation G study
Variance
Componerts
Person (p) 0,033
ltem (i) 0.0658

Residual (pi,e) 0,1448
" ()
<ZA)
g2X)

04X)

Ep2 (g-coefficient for
relative decision)
(signal-noise ratio
for relative decision)

A (g-coefficient for
absolute decision)

A (signal-noise ratio
for ahsolute decision)

'3 (G-study)

(D-study)

hi

96

Alternative Estimated D Studies Design Variance Components

0,033%
0.0033
0.0072

0.0072
0.0105
0.0035
0.0407
08222
46228
0.7607

31787

0,033%
0,0026
0.0058

0,0058
0.0084
0.0028
0.0393
0.8525
5.7185
0,7989

39733

0.033%
0.0022
0.0048

0,0048
0.0070
0.0024
0.0383
08740
6,3042
0.8267

4.7680

0.033%
0.0019
0.0041

0.0041
0.0060
0.0021
0.0376
0,8900
8,089
0.8476

55621

0.033%
0.0016
0.0036

0.0036
0.0052
0.0018
00371
0.9024
9.24%
08641

6.3573

0,033
0.0015
0.0032

0.0032
0.0047
0.0017
0.0367
09123
104013
08773

1,150



1

.0048 .0036

.0105 .0070 .0052

.8740 9123

30 45

a 30
signal-noise PBtio

4.7680 7.1520

20

20 30 40

20 30 40

30

signal-noise patio
6.3942 10.4013
signal-noise ratio
45 .8267 8773

30

45

45

97

.0072

45



1.3

cross design

12

Source of

V ariation

Person (p)
Item (i)

Residual (Pi,e)

Total

4387.4667

P X i design
) 186
30
df Sums of
Squares

185 4387.4667

29 787.5118

5365 1766.2215

5579 6941.2000

» *

Mean

Squares

23.7160
27. 1556

0.3291

98

Estimated Percentage
Variance of Total

Component Variance

0.7796 62.2187
0.1442 11.5084
0.3292 26.2729
1.2530 100.0000
u n 1
: E o,
1766.2215

787.5118



27.1556

| 29
185
5365
3
<C20)
0.7796 62
0.3292 26

0.1442 12

99

23.7160

0.3291
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13 Mo (G-stualy) - (D-siudy) , »

n a b 1
p| L . I
Source of Estimated Alternative Estimated D Studies Design Variance Conponents
Variation G study
Variance

Conponents X 5 J D 4 3

Person (p) 0.7796 077% 077%  077%  077%  077%  0.77%
ltem (i) 0.1442 00072 0006 00048 00041 00036 00032
Residual (pi.e) 0.321 00165 00131 00110 00094 00082 00073
() 00165 00131 aowo 00094 00082 00073
o2A) 00237 0018 00158 00135 008 00105
°2X) 00115 00100  009L 00084 00078 00074
°2AX) 07%0 07927 0705 0780 07878  0.7869
£p2 (g-coefficient for 09793 0984 0961 09881 09% 09907
relative decision)
fa (Signal-noise ratio 47532 50190 710388 828786 7184 1064973
for relative decision)
$ (g-coefficient for 09706 09763 09802 09829 0980 098/
absolute decision)
(signal-noise ratio 2913 411647 49076 576306 65863% 74033

for absolute decision)
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13 D [ »!
20 45
.0165
.0110 .0082 20 30 40
.0237 .0158 .0118 « 20 30 40
30 45
.9861 .9907 signal-noise ratio
30 45 71.0388 106.4973

signal-noise ratio
30 45 .9802 .9867
signal-noise ratio 30 45

49.3976 74.0323



Ep'

Ep

Ep"

9

1.4 1 1

14

<g-coefficient for
relative decision)
(g-coefficient for

absolute decision)

(g-coefficient for
relative decision)
(g-coefficient for

absolute decision)

<g-coefficient for
relative decision)
(g-coefficient for

absolute decision)

Alternative Estimated D Studies

20

0.7594

0.7212

0.8222

0.7606

0.9793

0.9706

25

0.7978

0.7638

0.8525

0.7989

0.9834

0.9763

14

30

0.8256

0.7951

0.8740

0,8267

0.9861

0.9802

35

0.8467

0.8191

0.8900

0.8476

0.9881

0.9829

40

0.8633

0.8380

0.9024

0.8641

0.9896

0.9850

102

Variance Components

45

0.8766

0.8534

0.9123

0.8773

0.9907

0.9867
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20 25 30 35 40 45

'} 20 [

a 0.9793

« a 2 A Il
0.9706

a 0.8222 0.7606

a 0.7594 0.7212



2.2

2.3

2.4

104



2. 1
ai
0 x
|
ai cross design P X m design
186
15
? 15 ai
P X m design
Source of df Sum of Mean Est imated
Variation Squares Squares  Variance
Component
Person <p) 185  10843.4731  58.6134 25.5856
Method <m) 1 474.1936 474, 1936 2.5094

Residual <p7ne) 185 1376.8064 7.4422 1.4422

3711 12694.4731 35.5372

105

Percentage
of Total
Variance

71.9967
7.0613

20.9420

100.0000
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o1 T 011 L, J
10643.4731 1376.6064
« 1376.8064
ouou a D I 0V aetU et a
474.1936
1 58.6134
185 7.4422
185
15
| 3 |
<c2p) fil '
25.5856 72
<a2pd 7.4422 til 21
<d2

2.5094 7



16 ' 1 (G-study)

(D-siudy)
U & fa at

P X Design

Source of Estimated G study Estimated D Studies
Variation Variance Component Variance Components
Person <p) 25.5856 25.5856
Method ( ) 2.5094 1.2547
Residual (pm,e) 7.4422 3.7211

(5) 3.7211

(A) 4.9758

(50 1.4123

(X) 29.3067

<g-coefficient for
relative decision)

o (5ignal-noise ratio
far relative decision)

P (g-coefficient for
absolute decision)

Aa (signal-noise ratio

for absolute decision)

16 D

3.7211
signal-noise
1 o 0» I
.8730 6.8758

signal-noise ratio .8372

2

.8730

.8758

.8372

.1420

ratio

5.1420

107

4.9758
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Source of

Variation

Person (p)
ltem <i)
Method (in)
pi

pm

im

Residual

Total

<pim,e)

df Sum of
Squares
185 362.2524
29 441.2266
1 0.3334
5365 986.7234
185 31.2833
29 155.7499
5365 781.1334
11159 2758.7024
Ik 0
}
986.7233
781.1334

P X i X1 design

Mean

Squares

1.9581
15.2147
0.3334
0.1839
0.1691
5.3707

0.1456

Estimated
Variance

Component

0.0292
0.0263
(0.0)
0.0192
0.0007
0.0280

0.1455

0.2488

108

Percentage
of Total

Variance

11.6962
10.5707
0.0000
7.7170
0.2814
11.2540

58.4807

100.0000

a1l 1



109

2 .
15.2147 ! 29
5.3706 ! 29
Aaal a | > '
0.0034 1
2 2
7
(Cf2p 1011. } 0. 1455 56
(c2p)
0.0291 12
<
0.0280 11
(°21)
0.0263 11
<a2pl)
0.0192
8
( 2 Do
0.0007 1



' 18 (G-study)
A I a a
2 |
P X i X m Design

Source of Estimated G study Alternative Estimated

Variation Variance Component 20 25 30
Person (p) 0.0292 0.0292 0.0292 0.0292
Iltem (i) 0.0263 0.0013 0.0010 0.0009
Method (m) 0.0000 0.0000 0.0000 0.0000
pi 0.0192 0.0010 0,0008 0,0006
pm 0.0007 0.0004 0.0004 0,0004
im 0.0280 0.0007 0.0006 0.0005
Residual (pirn.le) 0.1456 0.0036 0.0029 0,0024

QS) 0.0050 0.0041 0.0034

aZA) 0.0070 0.0057 0.0048

(X) 0.0020 0.0018 0.0015
<r(X) 0.0342 0.0333 0,0326
» ' 18 D
20 45
0.0027 20 30 40
L 0.0070 0.0048 0,0037 |

(Q-study)

35

0,0292
0.0008
0,0000
0.0006
0,0004
0,0004

0.0020

0,0030
0.0042
0.0013

0,0322

20

30

40

0,0292

0,0006

0,0000

0,0005

0,0004

0.0004

0,0018

0.0027

0,0037

0,0012

0.0318

no

D Studies Design Variance Components

45

0.0292
0.0006
0.0000
0.0004
0.0004
0,0003

0.0016

0,0024
0,0033
0,0011

0.0316

0.0050 0.0034

40

» il



P X ) design

186

19

cross design
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Source of

V ariation

Person (p)
Method (m)

Residual (pm,e)

Total

557109.7204

«

557109.7204
167.8683
1 9745690 ¢

2993.7373

«

df

185

185

371

»

22

«

P X' m design

Sum of Mean
Squares Squares
86555.6452 467.8684

557109,7204 557109.7204

50795.2796 274.5691
694460.6452
« |
«
|V 1 2
2 0
1
185 «
4
a1
« 3
<CTJ

89

112

2
«
G
Estimated Percentage
Variance of Total
Component Variance
96.6496 2.8722
2993.7374 88.9681
274.5691 8.1597
3364.9561 100.0000
«
86555.6451
50795.2795

«



113

! | «VI
» » | »
(('m.3 NV * """ 2745690 » » 8
<0d) { »
» X
96.6496 » » 3
20 » (G-study)
" 10, 2
(D-study) »  » 2
| e c
P X m Design
Source of Estimated G study Estimated D Studies
Variation Variance Components Variance Component
Person (p) 96.6496 96.6496
Method <) 2993.7373 1496.8687
Residual <pra,e) 274.5690 137.2845
02(5) 137.2845
0 2(A) 1634. 1532
() 1498. 1264
02(X) 233.9342
n <g-caefficient 0.4132
for relative decision)
< ignal-noise ratio 0.7040

for relative decision)

P (g-coefficient 0.0558
for absolute decision)

A (signal-noise ratio 0.0591
for absolute decision)



1634.1532

signal-noise

ratio

0.0591

20

137.2845

.0558

114

4132
0.7040

signal-noise ratio
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Source of

Vbtiation

Person (p)
Item <i)
Method <m)
pi
pm
im
Residual

<pim,e)

Total

3383.1563

df

185

29

5365

185

29

5365

11159

P X

Sum of

Squares

2890.1932
19041.1504
19.2917
3383.1563
40.5082
534.1975

1012.0025

26920.8598

i X m design
Mean Estimated
Squares Variance
Component
15.6227 0.2494
656.6038 1.7144
19.2918 0.0002
0.6306 0.2210
0.2190 0.0010
18.4206 0.0980
0.1886 0.1886
2.4726
l \ 0

115

Percentage
of Total

Variance

10.0865
69.3359
0.0081
8.9380
0.0405
3.9634

7.6276

100.0000

19041.1504

19.2917



656.603815.2147

19.2918
N 1 £
0. 1886
2
»
»
» 1.7144
»
» 9
» »

» <csptm )

0.0002 »

2 ,
29
1 »
5365
| »  » »
» »
» »
» 7
» <<
» » » 69
<ct2b) »  »
»
0.2494 » » 10
» » <02 )
» » » 0.2210
»
» »
0. 1886 »  » » 8
» » (cs219
» » 0.0980 »  » »
» ( c200
» 0.0019 »  »
(02
» 1

»

»

»

»

»

»

116

»



Source of

Variation

Person (p)
Item (i)
Method (m)
pi
pm
im

Residual (pirn,1}

"to

aA)
a2(X)
aX)

tir

0.0084 1

117

'3 (G-study) (D-study)

»

pi in Design

Estimated G study Alternative Estimated D Studies Design Variance Components

Variance Component 20 25 30 35 40 45
0.2494 0.2494 0.2494 0.2494 0.2494 0.2494 0.2494
1.7144 0.0857 0.0686 0.0572 0.0490 0.0429 0.0381
0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0.2210 0.0111 0.0088 0.0074 0.0063 0.0055 0.0049
0.0010 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
0.0980 0.0024 0,0020 0.0016 0.0014 0.0012 0.0011
0.1886 0.0047 0.0038 0.0031 0,0027 0.0024 0.0021

0.0163 0.0131 0.0110 0.0095 0.0084 0.0075
0.1045 0.0837 0.0699 0.0599 0.0526 0.0468
0.0897 0.0720 0.0603 0.0519 0.0455 0,0406
0.2656 0.2625 0.2604 0.2589 0.2578 0.2569
22 D
20 45 m 1
I 0.0163 0.0110
20 30 40 1 | »
A 0,1045 0.0699 0.0526 ( 20 30 40 '



2.3

P X m design

186

23
Source of df
Variation
Person <p) 185
Method (m) 1
Residual (pm,e) 185
Total 371

590091.0108

P X m design

Sum of

Squares

87862.3226
590091.0108

50162.9892

728116.3226

Mean

Squares

474.9314
590091.0107

271.1512

118

cross design

23

Estimated
Variance

Component

101.8901

3171.0745

271. 1512

3544.1158

Percentage
of Total

VBriance

2.8749

89.4744

7.6507

100.0000

87862.3225

50162.9892



2
590091.0107 » 1
474.9314 A ! » 185
| all » 50
271.1512 185
23
» «
(tf23
3171.0745 » ' » 89
»
271.1512 »
<°2[1)

»

101.8901 » » 3

119

»

»

»

» »

» 8

»



24 »

(D-study) »

P X m Design

Source of

Variation

Person <p)
Method (m)

Residual (pm,e)

0 2(S)

aA)

aXx)

gAX)
(g-caefficient for
relative decision)
(signal-noise ratio
for relative decision)

p (g-coefficient for
absolute decision)
(signal-noise ratio

far absolute decision)

24
»

135.5757

1721.1130

Estimated G study

Variance

101.8901

3171.0745

271.1512

»

»

»

Component

(G-study)

2

101.8901
1585.5373

135.5757

135.5757

1721. 1130

1586.8140

237.4657

0.4291

0.7515

0.0559

0.0592

»

»

D Studies

120

Variance Component
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inf / m2 0.4291
signhal-noise patio 1Y .7515
! .0559 signBl-noise ratio

.0592



25
Source of df
Variation
Person (p) 185
Item <i) 29
Method ( ) 1.
pi 5365
pm 185
im 29
Residual (pirn,e) 5365
Total 11159
20293.7767

3245.8065

PXi X1 design

Sum of Mean
Squares Squares
2940.1854 15.8929
20293.7767 699.7854
51.3485 51.3485
3245.8065 0.6050
32.0349 0. 1732
516.2349 17.8012
924.8818 0.1724

28004.2687

11 0 u

32.0349

Estimated
Variance

Component

0.2548
1.8321
0.0060
0.2163
0.0000
0.0948

0.1724

2.5764

»

122

Percentage
of Total

Variance

9.8898
71,1108
0.2329
8.3954
0.0000
3.6796

6.6915

100.0000



699.7854

0.0002

123

29 54,3485
1 0.1724
3 N
5365
2 » 2
7 »
< 2{)
1.8321 » 71
(0-20) | »
»
0.2548 » 10
(C21)
0.2163 »
<a2BInl.} 0. 1724 » 7
( G 213
0.0948 » 4
<ctZ
» 1
( 0201

0.0



26
(D-study)
Design
Source of Estimated
Variation G study
Variance
Component
Person <p) 0.2548
Iltem (i) 1.8321
Method (m) 0.0060
pi 0.2163
pm 0.0000
im 0.0948

Residual (pim,e) 0.1724

(5)
(A)

C2X)
02(X)
26
0.0076 .0060
.0757 .0576 .0466

30 40

(G-study)

2

124

PXi Xm

Alternative D Studies

30

0.2548

0.0611

0.0030

0.0072

0.0000

0.0016

0.0029

0.0101

0.0757

0.0670

0.2649

30

50

30 40

40

0.2548

0.0458

0.0030

0.0054

0.0000

0.0012

0.0022

0.0076

0.0576

0.0514

0.2624

50

50

0.2548

0.0366

0.0030

0.0043

0.0000

0.0010

0.0017

0.0060

0.0466

0.0420

0.2609

50

.0101



24

P Xmdesign
1%

2

125

Cross design
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27 3
[ ] P X design G
Source of df Sum of Mean Estimated Percentage
Variation Squares Squares Variance of Total

Component Variance

Person <p) 185 75574.8745 408.5128 74.7084 3.2273
Method ( ) 2 765116.6165 382558.3082 2055.7738 88.8073
Residual <pm,e) 370 68223.3835 184.3875 184.3375 7.9654
Tota 1 557 90891.8746 2314.8697 100.0000
I
1* ' O aau 2
7651 16.6165 75574.8745
6822.3.3835
[¢] u o u a v 1 »
|
382558.3082 2
408.5128 185
1 a LV 1 A 1
184.3875 370
30
3
(v

2055.7738 89
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<2 ) 184.3875 { 8

( ]

74.7084 a 3



(D-study)

Source of

Variation

Person (p)
Method (m)
Residsual (pm,e)

S)
o2A)
(X)
C2(X)

(g-coefficient for

relative decision)

(signal-noise ratio

Estimated G study

Variance Component

74.7084
2055.7738
184.3875

for relative decision)

p <g-coefficient for
absolute decision)

Wl (signal-noise ratio

for absolute decision)

28

61.4625
746.7204

«

128

<G-study)

3

P X m Design

D study

Variance Component

74.7084
685.2579
61.4625

61.4625
146.7204
685.9900
136.1710

0.5486
1.2155

0.0910

0.1001



129

; 0.5486
signal-noise ratio 1.2155
( 0910 signal-noise ratio
» 0.1001
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29 | «

3

P X1 Xa design G
Source of df Sum of Mean Estimated Percentage
Variaiion Squares Squares Variance  of Total

Component  Variance

Person <p) 185  2530.5905 13.6789  0.1437 6.6524
ltem <i) 29 26163.4557  902.1881  1.5946 73.8026
Method <m) 2 62.0272 31.0136  0.0034 0.1574
Di 5365  3839.4220 0.7156  0.1804 8.3515
Am 370 74.4839 0.2013  0.0009 0.0417
im 58 687.5713 11.8547  0.0628 2.9073

Residual <pim,e) 10730 ~ 1870.5842 0.1743  0.1743 8.0691

Total 16739 35228.1350 2.1601  100.0000

26163.4557

3839.4220
62.0272



9G2.1881 !

1.5946

< D111

0.0034 «

(on)
74

0.1743

<20

0.0628

Qi

0.0009

131

31.0136
0.1743

0.1804
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0.0122

0.0082

»

0941

0.0063

0633

0478

20

20 30 40

20 30
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40
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t (t-tesi)
Hotelling (1940)

3.1

1 0 * 0 00
3.2

y 110. 'e 0
3.3

0110 . *
3.1
0 * 0 *

31



31

P < .01

‘¢

0.8730

0.4131

0.9343

0.6427

13.8431

135

P t
0.9343
13.8431*
0.6427
0.8730 0.4131
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32
1 *
” !}
0.8730
0.4290
P < .01
0.9343 0.6549
t 12.8193

.01

32

0.9343

136

12.8193*

0.6549

0.8730

0.4290
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3.3

33

P < .01

0.6427

33

0.4131

0.4290

0.6549

0.6074

0.6427

0.6549

0.4131

0.6074

0.4290
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«
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4.1.4 « «
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«
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‘011111 € 0 |
«
« cross design P X m design «
a e
183
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2

P X m design
Source of df
Variation
Person <p) 182
Method <m) 1
Residual <pm,e) 182

Total 365

7537.6284

182

182

Sum of

Squares

7537.6284
688.5355

1837.4644

10063.6284

Mean

Squares

41.4155
688.5355

10.0959

*1

139

Estimated Percentage
Variance of Total
Component Variance
15.6597 53.1506
3.7073 12.5829
10.0959 34.2665
29.4629 100.0000
I
11, 11D
1837.4644
688.5355
' 688.5355
41.4155
10.0959



15.6597

3.7073

«

«

53

10.0959

(aZJ
13

34
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35 (G-study) '
(D-study) 2 O oo
P X m Design
Source of Estimated G study Estimated D study
Variation Variance Component Variance Component
Person (p) 15.6597 15.6597
Method (m) 3.7073 1.8536
p.esidual <pm,e) 10.0959 5.0479
(5) 5.0479
(A) 6.9016
(X) 1.9668
<R(X) 20.7077
n <g-coefficient for 0.7562
relative decision)
( ignal-noise ratio 3.1022
for relative decision)
0 (g-coefficient for 0.6941
absolute decision)
A4 (5isfnal-noise ratio 2.2690

for absolute decision)

35 D

5.0479 6.9016
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' .7562
2 1 al
signal-noise patio 3.1022
0.6941 signal-noise patio
2.2690
4.1.2
]
CPOSS design
P X m design
183
i 1 36
36
2
P X design
Soupce of df Sum of Mean Estimated Percentage
Variation Squares Squares Variance of Total
Component Variance
Person (p) 182 72846.6284 400.2562 70.6982 3.0358
.Method ( } 1 366130.5355 366130.5355 1999.2987 85.8489
Residual (pm,e) 182 47112.4644 258.8596 258.8596 11.1153
Total 365 486089.6284 2328.8565 100.0000



a
| A .
366130.5355
72846.6284
]
366130.5355 1
400.2562 182
a | p
2588596 182
2 ta
S
<<3
1999.2987 ta 86
<°®m,) 258.8596
<a2B)

70.6982 ta 3
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37
(D-siudy)

Source of
Variation

Person (p)
Method (ml
Residual (pm.e)

o (g-coefficient for
relative decision)

Its ( ignal-noise ratio

144

<G-study)

P xm design

Estimated G study Estimated D study
Variance Component Variance Component

70.6982 70.6982
1999.2987 999.6493
258.8596 129.4298

129.4298
1129.0792
1000.7430
200.1281
0.3532

0.5462

for relative decision)

p <g-coefficient for
absolute decision)
a  (signa l-noise ratio

0.0589

0.0626

for absolute decision!

37

129.4298

1129.0792
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1 . 3532
signal-noise ratio 0.5462
0.0589 signal-noise ratio
0.0626
4.1.3
[
1
[
[ cross design
P X 7 design [
3 183 [
[ 38
38
2
P X m design
Source of df Sum of MeBn Estimated Percentage
Variation Squares Squares Variance of Total
Component Variance
person <p) 182 77540.1530 426.0448 93.6487 3.7324
method (m) 1 398574.0000 398574.0000 2176.6953 86.7523
Residual (pm,e) 182 43452.0000 238.7472 238.7472 9.5153

Total 365 519566.1530 2509.0912 100.0000
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»

398574.0000 I

»

590091.0107

474.9314

271.1512

»

40

»

2176.6953 »

<cr?0m ., ; A

»

93.6487 » »

«

«

»

»

0
A 0
w lo u
2
» 1
» 182 »
/ 182
»
»|
»
« S
<0-J
» 87
»
238.7472 «
< p)
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39
(D-study) Lo
P X mdesign
Source of Estimated G study
Variation Variance Component
Person (p) 93.6487
Method (m) 2176.6953
Residual <pm,e) 238.7472
02(5)
cr(A)
02(X)
0 AX)
N oo<g-coefficient for
relative decision)
( ignal-noise ratio
for relative decision)
P (g-coefficient for
absolute decision)
A (signal-noise ratio
for absolute decision)
39 D
2
119.3736

(G-study)

00V

Estimated D study

Variance Component

93.6487
1088.3476
119.3736

119.3736

1207.7213

1089.5117

213.0224

0.4396

0.7845

0.0719

0.0775

1207.7213
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signal-noise paiio

0.0775
4.1.4
]
P X'm design
183

40

4396
0.7845

0.0719 signal-noise ratio

cross design
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40 3
P X m design
Source of df Sum of Mean Estimated Percentage
Variation Squares Squares Variance  of Total

Component  Variance

Person (p) 182 63561.8834 349.2411 60.0022 3.6982
Method (m) 2 510262.0473 255131.0236 1393.2338 85.8711
Residual (pm,e.l 364  61601.2859 169.2343  169.2343 10.4307

Total 548 635425.2167 1622.4703  100.0000
3
510262.0473 63561.8834
61601.2859
v 1 A
255131.0236 2
349.24 11 182

169.2343 364



1393.2338

60.0022

86

169.2343

<

P)

10
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4
3 a 1 3
P X m design
Source of Estimated G study Estimated D study
Variation Variance Component Variance Component
Person (p) 60.0022 60.0022
Method (m) 1393.2338 464.4112
Residual (pm,e) 169.2343 56.4114
56.4114
A 520.8227
tfX) 465.0474
(X) 116.4137
0 <g-coefficient for 0.5154
relative decision)
( ignal-noise ratio 1.0636
for relative decision)
P (g-coefficient for 0.1033
absolute decision)
NMA - ( ignal-noise ratio 0.1152
for absolute decision)
41 D
2
56.4114 520.8227
11, J SR ) uo ~' [ “1
5154
signal-noise ratio . 1.0636 ' D
! 0. 1033 signal-noise ratio

0.1152



4.2

3

Fisher's Z

<Z-test)

4.2.1.

4.2.2,

4.2.3

4.2.4.

Fisher's Z

a2

186

183

152



42

.5486

.8730

4131

4290

.5154

.7562

.3532

4396

* P < 01

4.2.

1.

.7406

.9343

. 6427

. 6549

a1

7179

.8695

. 5943

.6630

Zr

.9500 .8900

1.7000 1.2900

.7600 .6800

.7800 .7900

.0600

.4100

.0800

-.0100

5715

153

5715

3.9056*

.7620

-.0952
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4.2.2.
|
Z 3.9056
I' .01
1" 7T 77 7

4.2.3

Y4 .7620
4.2.4.

z -.0952
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