Comparison of nonparametric analysis of variance
methods - a Monte Carlo study
Part A: Two between subjects factors designs

Appendix 7
Tables of the type I error rates for small and large n (5, 10 and 50)
for 0=0.05 and fixed effect sizes of the exponential and the uniform
distributions, each for the version of a continuous and
three versions of a discrete distribution

All tables and graphs refer to 0=0.05. Reported are the proportions of rejections of the corres-
ponding null hypothesis.
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Main effect A - null model

7. 1.

7.1.1

exponential distribution

Main effect A - null model

equal n; / # levels = 2%4

number of discrete values

n=10 n =50
method continuous 18 10 5 continuous 18 10 5
parametric 4.90 4.85 4.45 4.70 5.05 4.95 4.50 5.30
RT 6.00 5.50 4.85 4.75 5.05 4.70 4.55 5.65
INT 5.40 5.55 4.80 4.70 5.10 4.90 4.70 5.30
ART 5.40 5.90 7.65 20.20 5.30 8.15 17.25 38.75
ART+INT 4.50 4.70 4.90 12.90 4.45 8.00 14.00 32.40
Puri & Sen 5.70 5.30 4.65 4.60 5.00 4.65 4.55 5.65
v.d.-Waerden 5.15 5.20 4.60 4.55 5.00 4.95 4.65 5.35
ATS 5.95 5.50 4.80 4.65 5.05 4.70 4.55 5.65
uniform distribution
number of discrete values
n=10 n =150
method continuous 7 4 2 continuous 7 4 2
parametric 5.25 5.20 5.00 5.75 4.40 4.40 5.10 5.40
RT 5.15 5.10 4.90 5.75 4.35 4.50 5.05 5.40
INT 5.00 4.95 4.95 5.75 4.35 4.50 5.00 5.40
ART 5.05 5.40 5.80 9.65 4.20 6.00 10.15 22.60
ART+INT 5.05 5.20 5.65 9.30 4.25 7.20 11.90 26.75
Puri & Sen 5.05 4.85 4.65 5.85 4.30 4.40 5.00 5.40
v.d.Waerden 4.55 4.95 4.65 5.85 4.35 4.50 5.05 5.40
ATS 5.05 5.10 4.90 5.75 4.35 4.50 5.05 5.40




Main effect A - null model

7.1.2

exponential distribution

equal n; / # levels = 2*2

number of discrete values

n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 4.65 4.50 4.15 4.90 5.10 4.95 4.45 5.25
RT 4.50 4.15 5.05 5.05 5.00 4.65 4.55 5.65
INT 4.50 4.60 4.80 5.30 5.00 5.00 4.65 5.35
ART 5.15 4.90 5.50 5.90 5.00 5.35 5.80 7.65
ARTHINT 4.20 4.00 3.85 2.95 4.75 5.75 8.05 9.80
Puri & Sen 4.30 4.10 4.75 4.95 5.00 4.65 4.55 5.65
v.d.Waerden 4.35 4.55 4.55 5.00 5.00 4.95 4.65 5.35
ATS 4.40 4.15 4.95 4.80 5.00 4.65 4.55 5.65
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.00 5.10 5.10 5.85 4.40 4.45 5.05 5.40
RT 5.15 4.90 4.95 5.85 4.35 4.40 5.05 5.40
INT 4.80 5.00 4.90 5.85 4.35 4.50 5.05 5.40
ART 5.20 4.90 4.90 6.10 4.20 4.50 4.95 5.45
ART+INT 4.90 4.70 3.90 3.45 4.20 4.00 4.15 3.40
Puri & Sen 5.05 4.85 4.65 5.85 4.30 4.40 5.00 5.40
v.d.Waerden 4.55 4.95 4.65 5.85 4.35 4.50 5.05 5.40
ATS 5.15 4.85 4.95 5.85 4.35 4.40 5.05 5.40




Main effect A - null model

7.1.3

exponential distribution

unequal n; / # levels = 4*5

number of discrete values

n= n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 5.40 5.40 5.60 5.05 4.65 4.25 4.20 4.65
RT 5.20 4.70 4.90 5.45 5.00 4.95 4.50 4.80
INT 5.05 5.30 5.05 5.00 4.90 5.15 4.45 4.55
ART 4.15 4.25 4.80 19.05 4.05 6.50 25.45 72.25
ART+INT 2.50 2.35 2.20 7.20 3.80 7.30 23.40 66.70
Puri & Sen 4.90 4.60 4.60 4.95 4.95 4.90 4.50 4.70
v.d.Waerden 5.10 4.75 4.95 4.75 4.85 5.10 4.50 4.55
ATS 4.00 4.50 4.35 2.90 5.05 4.90 4.50 4.35
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.20 4.20 4.50 5.00 5.00 5.30 5.15 4.80
RT 4.05 4.20 4.60 5.00 5.20 5.15 5.15 4.80
INT 3.90 4.15 4.40 5.00 5.20 5.65 5.30 4.80
ART 2.20 2.25 2.80 3.00 2.30 3.65 7.20 38.45
ART+INT 2.15 2.00 2.40 4.40 2.55 5.15 12.85 55.95
Puri & Sen 3.70 3.95 4.25 4.75 5.20 5.15 5.10 4.85
v.d.Waerden 3.65 3.95 4.25 4.75 5.20 5.70 5.25 4.85
ATS 4.15 3.95 4.00 4.05 5.25 5.20 5.25 4.55




Main effect A - null model

7.1. 4

exponential distribution

unequal n; / # levels = 2%2

number of discrete values

n=25 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 4.40 5.05 5.15 5.35 4.50 4.45 4.55 4.55
RT 4.95 5.05 5.15 5.15 4.90 5.10 5.15 4.45
INT 5.25 4.95 5.00 5.00 4.75 4.80 4.95 4.60
ART 4.05 4.40 10.60 35.15 3.75 12.55 37.65 66.50
ART+INT 3.60 4.40 11.65 30.20 4.55 17.20 39.15 56.30
Puri & Sen 4.80 5.05 5.05 5.20 4.85 5.10 5.10 4.45
v.d.Waerden 5.15 5.00 5.05 4.90 4.75 4.75 4.95 4.65
ATS 5.40 5.40 5.30 5.00 5.10 5.05 5.05 4.45
uniform distribution
number of discrete values
n=25 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.00 4.80 4.80 5.15 4.70 5.00 4.85 5.35
RT 4.75 4.70 4.85 5.15 4.95 4.90 5.05 5.35
INT 4.80 4.80 4.60 5.15 5.70 5.10 5.10 5.35
ART 2.65 3.85 7.10 18.55 3.25 7.40 18.05 52.30
ART+INT 2.25 4.10 8.30 23.95 3.30 11.80 27.75 46.90
Puri & Sen 4.70 4.80 4.70 5.05 4.90 4.90 5.10 5.35
v.d.Waerden 4.80 4.80 4.55 5.05 5.70 5.05 5.10 5.35
ATS 4.75 5.25 4.80 5.50 5.10 5.05 5.00 5.40




Main effect B

- A significant

7.2. Main effect B - A significant

7.2.1

equal n;/ # levels = 274

exponential distribution

number of discrete values
n=10 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 4.65 4.45 4.30 4.60 5.15 5.35 5.40 5.10
RT 5.50 5.45 5.15 5.00 5.55 5.35 5.75 5.00
INT 4.95 5.25 495 5.15 5.30 5.25 5.85 4.75
ART 7.05 7.25 7.25 10.90 8.90 9.15 13.80 24.15
ART+INT 3.80 3.30 3.10 2.35 3.50 3.45 3.30 1.95
Puri & Sen 4.35 4.15 4.15 435 4.75 4.60 5.05 4.35
v.d.Waerden 3.75 4.15 3.75 4.10 4.55 4.50 4.70 4.35
ATS 5.25 5.30 4.85 4.40 5.55 5.30 5.65 4.90
uniform distribution
number of discrete values
n=10 n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.95 5.15 5.00 5.00 5.15 4.95 4.30
RT 4.50 4.65 5.55 5.00 5.30 5.20 4.80 4.40
INT 4.45 4.90 5.10 4.95 4.70 5.05 4.75 4.35
ART 4.45 4.70 5.45 6.65 5.15 5.30 5.15 8.30
ART+INT 4.40 4.45 4.95 4.30 4.90 4.80 4.00 2.35
Puri & Sen 3.45 3.45 3.50 3.90 4.05 4.05 3.65 3.65
v.d.Waerden 3.05 3.15 3.70 3.65 3.45 3.50 3.35 2.85
ATS 4.20 4.50 5.25 4.85 5.30 5.20 4.80 4.35




Main effect B - A significant

7.2.2

exponential distribution

equal n; / # levels = 2*2

number of discrete values

n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 5.15 5.35 5.15 5.10 5.35 5.20 5.25 5.35
RT 5.30 5.15 5.15 5.65 5.90 5.85 6.20 6.40
INT 5.10 5.15 5.05 5.95 5.25 5.25 5.70 6.60
ART 6.90 7.50 8.15 11.75 8.25 9.45 14.50 24.85
ARTHINT 4.70 4.55 4.20 4.15 4.20 4.10 4.25 3.25
Puri & Sen 4.50 4.45 4.65 4.95 5.50 5.00 5.85 5.90
v.d.Waerden 4.35 4.40 4.40 5.10 4.90 4.80 5.15 5.50
ATS 5.30 5.15 5.15 5.65 5.90 5.85 6.20 6.40
uniform distribution
number of discrete values
n=20 n=100
method continuous 7 4 2 continuous 7 4 2
parametric 5.50 5.35 5.70 5.80 5.55 5.80 5.50 5.75
RT 5.65 5.45 6.10 5.30 5.85 5.85 5.80 5.60
INT 5.55 5.50 6.00 5.95 5.85 5.65 5.75 5.80
ART 6.25 5.25 6.55 8.30 5.70 5.95 6.00 10.30
ART+INT 5.85 5.05 5.80 4.80 5.50 5.30 5.00 4.15
Puri & Sen 4.75 4.50 5.00 4.40 4.80 4.90 4.70 4.85
v.d.Waerden 4.40 4.20 4.85 4.45 4.60 4.35 4.65 4.70
ATS 5.65 5.45 6.05 5.30 5.85 5.85 5.80 5.60




Main effect B - A significant

7.2.3

exponential distribution

unequal n; / # levels = 4*5

number of discrete values

n= n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 3.90 4.35 4.30 3.85 3.30 3.35 3.15 3.15
RT 4.35 4.40 3.95 3.95 4.60 4.55 4.05 3.75
INT 4.35 3.95 3.80 3.80 4.55 4.15 3.75 3.40
ART 6.45 6.60 7.25 14.40 19.50 22.50 37.85 69.30
ART+INT 2.90 3.15 3.20 4.95 14.90 16.85 33.10 59.55
Puri & Sen 3.50 3.55 2.90 3.20 3.50 3.65 3.70 3.20
v.d.Waerden 3.60 3.05 2.95 3.25 3.70 3.55 3.45 2.65
ATS 4.10 5.10 3.90 3.40 4.80 5.20 4.95 4.85
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 5.45 5.20 5.20 4.00 5.80 5.40 5.40 4.35
RT 5.05 5.45 5.45 4.25 5.90 5.55 5.65 5.05
INT 5.10 4.65 4.85 3.90 5.00 5.30 5.15 4.20
ART 3.70 3.85 4.25 5.25 11.15 14.80 23.55 42.85
ART+INT 3.55 3.60 4.20 4.15 20.00 26.00 36.05 54.90
Puri & Sen 3.10 3.30 3.90 2.95 3.95 3.85 4.00 3.90
v.d.Waerden 2.90 2.90 345 2.65 3.55 3.40 3.40 2.90
ATS 4.55 4.75 4.20 4.40 6.00 5.30 5.75 5.55




Main effect B - A significant

7.2.4 unequal n; /# levels =2%2

exponential distribution

number of discrete values

n=25 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 3.05 2.70 2.80 2.35 3.40 3.35 2.85 2.90
RT 4.70 445 4.95 3.60 4.95 4.90 4.20 3.60
INT 4.40 4.10 4.00 3.40 4.75 4.35 3.95 3.50
ART 17.30 18.35 21.05 35.20 61.40 64.50 74.80 86.80
ART+INT 14.70 17.00 21.30 38.85 68.05 70.35 82.85 88.30
Puri & Sen 4.05 3.95 4.25 3.20 4.40 4.50 3.90 3.45
v.d.Waerden 3.70 3.90 3.55 2.90 4.35 3.75 3.65 3.10
ATS 5.10 4.65 5.25 5.35 5.85 5.60 5.15 4.90
uniform distribution
number of discrete values
n=25 n=100
method continuous 7 4 2 continuous 7 4 2
parametric 5.30 5.45 4.80 3.50 5.05 4.65 4.25 2.90
RT 5.25 5.45 5.15 4.10 5.05 4.95 4.40 3.65
INT 5.30 5.40 4.80 3.55 5.10 4.70 4.20 2.90
ART 14.60 17.70 17.90 26.05 52.20 67.10 60.90 88.35
ART+INT 19.85 23.55 22.75 32.75 77.35 84.50 75.05 93.00
Puri & Sen 4.20 4.70 4.20 3.40 4.05 3.90 3.65 2.95
v.d.Waerden 4.10 4.55 3.90 2.65 4.00 3.90 3.20 2.30
ATS 5.60 5.50 5.85 5.40 4.80 4.90 4.50 4.35




Main effect A - Interaction significant

7.3. Main effect A - Interaction significant

7.3.1

exponential distribution

equal n; / # levels = 2%4

number of discrete values

n=10 n =50
method continuous 18 10 5 continuous 18 10 5
parametric 4.00 4.25 4.20 4.05 4.55 4.65 5.20 5.50
RT 5.05 4.90 5.05 4.25 4.90 5.35 5.85 5.15
INT 4.75 4.55 4.70 4.25 4.75 5.40 5.45 5.70
ART 5.85 7.00 10.45 23.55 6.60 10.00 20.70 39.55
ART+INT 4.45 4.60 6.80 14.85 4.00 7.05 13.15 26.55
Puri & Sen 4.50 4.30 4.60 3.95 4.70 5.05 5.45 5.00
v.d.-Waerden 4.20 4.15 4.50 4.05 4.35 4.90 5.00 5.25
ATS 4.95 4.85 5.00 4.20 4.90 5.35 5.85 5.05
uniform distribution
number of discrete values
n=10 n =150
method continuous 7 4 2 continuous 7 4 2
parametric 5.25 4.75 5.15 5.75 4.40 4.75 4.30 4.15
RT 5.00 4.80 5.30 5.60 4.45 4.55 4.60 4.15
INT 5.10 4.70 4.80 5.45 4.20 4.70 4.20 4.45
ART 5.05 4.85 5.85 8.85 4.20 6.55 6.60 14.05
ART+INT 5.05 4.45 5.85 7.90 4.25 6.95 7.45 14.50
Puri & Sen 4.15 4.15 4.90 5.35 3.90 4.20 4.40 3.90
v.d.Waerden 4.00 4.20 4.10 5.00 3.60 4.10 3.75 3.90
ATS 4.80 4.80 5.25 5.55 4.45 4.55 4.60 4.15




Main effect A - Interaction significant 10
7.3.2 equal n;/ # levels = 2%*2
exponential distribution
number of discrete values
n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 5.00 5.35 4.95 5.05 4.70 4.60 4.55 4.95
RT 5.80 6.30 5.50 5.85 4.85 4.90 4.85 4.90
INT 5.90 6.00 5.50 5.50 4.85 5.00 5.40 5.05
ART 8.35 9.35 13.15 18.10 8.60 13.05 25.20 43.85
ART+INT 4.70 5.50 4.85 3.75 3.70 3.65 3.50 2.35
Puri & Sen 4.90 5.20 4.65 5.10 4.30 4.20 4.15 4.15
v.d.Waerden 495 4.90 4.40 4.70 4.00 4.15 4.30 4.35
ATS 5.75 6.20 5.50 5.80 4.85 4.90 4.85 4.85
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.00 4.75 5.1 4.45 4.40 4.60 4.55 4.25
RT 5.00 4.85 5.2 4.50 4.00 4.55 4.40 4.55
INT 4.55 4.40 49 4.45 425 4.65 4.70 4.15
ART 5.20 5.10 5.0 4.95 4.20 4.55 475 5.30
ARTHINT 4.90 4.30 4.5 4.15 4.20 4.10 4.15 3.55
Puri & Sen 3.95 3.75 4.4 4.20 3.60 3.55 4.25 3.90
v.d.Waerden 3.30 3.25 3.6 3.75 3.20 3.80 3.85 3.55
ATS 4.90 4.85 5.2 4.50 4.00 4.55 4.40 4.55




Main effect A - Interaction significant 11
7.3.3  unequal n;/ # levels = 4*5
exponential distribution
number of discrete values
n= n=>=50
method continuous 18 10 5 continuous 18 10 5
parametric 7.50 7.65 7.75 7.50 6.60 6.60 6.30 6.25
RT 5.35 6.05 6.40 6.30 5.45 5.05 5.55 5.60
INT 6.00 6.65 6.25 6.65 5.15 5.60 5.90 6.00
ART 6.20 6.25 8.35 29.20 12.15 16.85 35.90 79.05
ART+INT 3.50 3.25 4.30 12.85 10.10 15.05 29.00 69.50
Puri & Sen 4.75 5.10 5.35 5.70 5.10 4.50 4.80 5.40
v.d.Waerden 5.20 5.35 5.55 5.30 4.75 5.05 5.10 5.50
ATS 4.25 4.30 5.00 3.35 4.40 4.25 5.00 4.95
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.20 4.45 4.20 4.20 5.00 4.85 4.55 4.60
RT 3.75 435 4.40 425 5.05 5.15 4.95 4.55
INT 3.70 4.15 3.90 4.20 5.25 5.25 4.50 4.40
ART 2.70 2.40 2.85 3.60 4.25 5.70 6.75 29.30
ART+INT 2.50 2.40 2.40 3.25 7.10 8.20 8.55 34.95
Puri & Sen 3.25 3.30 3.55 3.65 4.45 4.45 425 4.05
v.d.Waerden 3.00 3.05 3.00 3.45 4.35 4.45 3.70 3.55
ATS 4.05 4.15 4.00 4.10 5.20 5.05 4.95 4.95




Main effect A - Interaction significant 12
7.3.4 unequal n;/ # levels = 2%2
exponential distribution
number of discrete values
n=25 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 1.60 1.50 1.40 0.85 1.25 1.25 0.95 1.15
RT 4.40 435 3.60 2.30 3.55 3.75 3.35 2.10
INT 3.95 3.35 2.95 1.65 3.55 3.05 2.30 1.55
ART 6.45 7.75 11.75 19.00 10.15 18.60 42.05 45.95
ART+INT 3.40 4.70 9.25 20.50 6.80 18.60 44.25 55.80
Puri & Sen 3.40 3.70 3.10 1.70 2.95 3.35 2.65 1.65
v.d.Waerden 3.35 2.85 2.50 1.35 3.00 2.70 1.80 1.20
ATS 5.80 5.85 6.25 5.80 4.85 5.05 5.35 4.95
uniform distribution
number of discrete values
n=25 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.00 5.15 5.45 4.80 4.70 4.90 5.10 5.10
RT 4.45 4.70 4.75 4.80 4.55 4.70 5.00 4.70
INT 5.00 5.50 5.45 4.85 5.40 5.30 5.45 5.40
ART 3.15 4.60 8.50 18.85 5.45 14.60 26.70 63.50
ARTHINT 3.55 5.50 9.20 19.70 7.15 19.00 31.75 62.40
Puri & Sen 3.80 4.20 4.10 4.10 3.85 4.15 425 435
v.d.Waerden 4.15 4.50 4.50 3.95 4.15 4.40 4.60 4.80
ATS 5.15 5.20 5.30 5.10 5.05 5.05 4.95 4.85




Main effect B - A and Interaction significant 13
7.4. Main effect B - A and Interaction significant
7.4.1 equal n;/ # levels = 2%4
exponential distribution
number of discrete values
n=10 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 4.80 4.45 4.80 4.65 4.45 4.25 4.15 4.30
RT 5.25 5.40 5.50 5.15 7.40 7.20 6.05 5.05
INT 5.15 5.00 5.25 5.05 6.95 5.75 5.10 4.80
ART 7.45 7.80 9.20 11.10 8.10 8.80 10.05 26.45
ART+INT 4.10 4.10 3.90 3.05 425 3.60 3.15 2.55
Puri & Sen 3.95 3.80 4.25 4.05 6.45 6.10 4.80 4.20
v.d.Waerden 3.80 3.50 3.95 4.00 5.80 4.75 4.10 3.85
ATS 5.10 5.20 5.20 4.55 7.40 7.20 6.00 5.00
uniform distribution
number of discrete values
n=10 n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.55 495 4.75 5.00 4.75 5.65 5.05
RT 4.55 4.50 5.10 4.60 5.25 4.60 5.70 5.40
INT 4.60 4.20 4.90 4.75 4.90 4.15 5.20 5.05
ART 4.45 4.40 4.75 5.45 5.15 4.85 5.90 8.10
ART+INT 4.40 4.55 4.60 4.50 4.90 4.75 5.50 5.15
Puri & Sen 3.10 2.65 3.05 3.20 3.70 3.50 4.05 3.95
v.d.Waerden 2.60 2.05 2.95 3.15 2.70 2.55 3.30 3.30
ATS 4.45 4.25 4.65 435 5.20 4.60 5.65 5.35




Main effect B - A and Interaction significant 14
7.4.2 equal n;/ # levels = 2*2
exponential distribution
number of discrete values
n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 5.30 5.15 4.95 4.45 4.35 4.65 4.65 5.20
RT 6.70 5.90 6.10 4.90 16.35 15.20 12.60 6.20
INT 6.20 5.45 5.70 4.40 12.10 10.35 7.70 4.80
ART 7.50 7.95 8.55 12.25 8.90 9.95 9.60 33.70
ART+INT 5.00 5.10 5.00 3.95 5.80 5.40 5.50 4.65
Puri & Sen 5.30 4.80 5.05 3.85 14.20 13.60 11.25 5.60
v.d.Waerden 5.10 4.90 4.70 3.65 10.70 8.70 6.75 4.30
ATS 6.70 5.90 6.10 4.80 16.35 15.20 12.50 6.20
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.50 5.65 5.45 545 5.55 5.80 5.95 5.40
RT 5.35 5.50 5.35 5.65 5.35 5.70 6.15 6.45
INT 4.80 495 5.00 5.45 4.75 4.85 5.60 5.30
ART 6.25 5.70 5.90 7.20 5.70 5.55 6.45 9.55
ARTAHINT 5.85 5.55 5.55 5.30 5.50 5.75 5.50 5.35
Puri & Sen 4.05 4.15 4.35 4.20 3.85 4.45 4.80 4.95
v.d.Waerden 3.30 3.50 4.00 4.15 3.15 3.40 3.80 4.20
ATS 5.35 5.50 5.35 5.65 5.35 5.70 6.15 6.45




Main effect B - A and Interaction significant 15
7.4.3  unequal n;/ # levels = 4*5
exponential distribution
number of discrete values
n= n=>=50
method continuous 18 10 5 continuous 18 10 5
parametric 4.50 435 4.75 4.70 4.10 4.15 3.90 4.50
RT 5.50 5.65 5.05 5.35 9.30 8.20 7.10 5.40
INT 5.15 5.25 475 5.20 6.60 6.20 5.65 5.00
ART 8.05 8.75 9.40 15.85 17.40 18.95 25.55 57.45
ART+INT 3.55 3.95 4.05 6.50 12.45 13.60 21.35 35.95
Puri & Sen 4.25 445 3.75 3.90 7.05 6.25 5.90 4.70
v.d.Waerden 4.00 4.10 3.75 3.80 5.20 4.75 435 3.90
ATS 5.20 5.30 5.25 3.70 8.20 7.20 7.10 5.40
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 5.45 5.25 5.40 4.70 5.80 5.75 5.70 5.20
RT 495 5.20 5.05 5.25 6.05 5.55 5.90 5.45
INT 4.50 495 5.05 4.55 4.65 4.95 5.25 5.00
ART 3.80 4.15 4.05 5.15 8.80 11.00 12.25 12.90
ARTH+INT 3.45 3.95 3.75 4.30 16.05 17.30 17.15 20.95
Puri & Sen 3.05 3.05 3.20 2.95 3.55 3.80 3.80 3.90
v.d.Waerden 2.45 2.65 2.85 2.65 2.75 2.90 3.00 3.25
ATS 4.80 475 4.50 4.85 5.70 5.65 6.15 5.75




Main effect B - A and Interaction significant 16
7.4.4  unequal n;/ # levels = 2*2
exponential distribution
number of discrete values
n=25 n=100
method continuous 18 10 5 continuous 18 10 5
parametric 1.30 1.20 1.30 0.95 1.55 1.55 1.60 0.90
RT 5.00 495 3.50 2.85 10.45 9.55 7.45 2.45
INT 495 3.80 2.55 2.05 7.40 6.10 4.00 1.60
ART 30.75 31.70 26.00 15.35 88.00 85.65 64.90 6.30
ART+INT 18.05 21.45 17.50 16.30 67.00 68.45 36.60 10.50
Puri & Sen 4.45 4.15 3.05 2.55 9.10 8.55 6.55 2.30
v.d.Waerden 4.35 3.35 2.00 1.80 6.75 5.55 3.20 1.50
ATS 8.35 7.75 7.65 5.90 13.70 13.90 11.90 6.80
uniform distribution
number of discrete values
n=25 n=100
method continuous 7 4 2 continuous 7 4 2
parametric 5.30 5.15 5.60 4.60 5.05 4.95 5.35 3.55
RT 4.45 4.70 5.00 4.40 4.70 4.45 5.05 4.35
INT 5.50 5.30 5.50 5.00 4.55 4.75 5.55 4.30
ART 31.15 30.35 21.55 13.70 88.45 83.70 62.50 9.10
ART+INT 40.70 39.70 26.15 13.90 97.40 93.60 72.65 24.30
Puri & Sen 3.65 3.70 3.85 3.30 3.40 3.30 3.40 3.40
v.d.Waerden 4.00 3.90 3.95 3.75 3.20 3.60 4.10 3.15
ATS 5.50 5.50 5.20 5.70 5.15 5.30 5.40 5.45




Interaction - null model

7.5. Interaction - null model
7.5.1 equal n;/ # levels =2%4

exponential distribution

number of discrete values
n=10 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 4.65 4.30 4.35 4.30 5.70 5.50 5.55 5.00
RT 5.35 5.65 4.95 5.10 5.80 5.95 5.50 5.55
INT 5.35 5.65 5.00 4.80 5.65 6.00 5.75 5.40
ART 5.70 6.15 6.90 12.55 6.00 6.85 12.40 31.85
ART+INT 495 5.05 4.70 6.00 5.40 6.10 9.50 20.35
Puri & Sen 5.15 5.25 4.75 4.70 5.85 5.95 5.55 5.55
v.d.Waerden 4.95 5.30 4.65 4.50 5.55 6.00 5.65 5.30
ATS 5.25 5.25 4.90 4.30 5.75 5.90 5.45 5.50

uniform distribution

number of discrete values
n=10 n =150
method continuous 7 4 2 continuous 7 4 2
parametric 5.95 5.65 5.15 5.90 5.05 4.95 4.15 4.65
RT 5.75 5.45 5.20 5.90 4.85 4.90 3.95 4.65
INT 5.85 5.60 5.45 5.90 4.55 5.00 4.05 4.65
ART 6.05 5.85 6.25 7.70 4.75 5.25 6.65 14.60
ART+INT 5.95 5.60 6.25 6.30 5.15 5.55 6.15 11.10
Puri & Sen 5.25 5.30 5.05 5.60 4.90 4.90 3.95 4.65
v.d.Waerden 5.40 5.20 5.10 5.60 4.40 4.95 4.05 4.65
ATS 5.65 5.40 5.00 5.80 4.85 4.90 3.95 4.65




Interaction - null model 18
7.5.2  equal n;/#levels =2*2
exponential distribution
number of discrete values
n=20 n=100
method continuous 18 10 5 continuous 18 10
parametric 4.45 4.45 4.25 3.85 5.65 5.7 5.45 6.00
RT 4.90 445 4.25 4.50 5.40 5.5 5.15 5.30
INT 4.70 4.40 435 4.70 5.30 54 5.10 5.80
ART 4.80 4.90 5.35 5.60 5.25 5.8 6.45 7.65
ART+INT 3.40 3.35 3.20 1.95 5.15 5.5 7.55 9.45
Puri & Sen 4.70 4.35 4.30 4.60 5.35 5.5 5.10 5.30
v.d.Waerden 4.55 4.30 4.40 4.40 5.30 5.4 5.05 5.80
ATS 4.75 4.40 4.20 4.45 5.40 5.5 5.15 5.30
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4
parametric 5.95 5.60 6.00 6.55 4.65 4.65 5.05 5.70
RT 5.65 5.70 5.85 6.55 4.40 4.70 4.95 5.70
INT 5.65 5.60 5.70 6.55 4.90 4.60 4.95 5.70
ART 5.70 5.60 6.20 6.85 4.45 4.40 4.95 5.75
ARTHINT 5.85 5.20 5.20 3.90 4.55 4.05 3.80 3.95
Puri & Sen 5.65 5.55 5.75 6.55 4.35 4.70 4.95 5.70
v.d.Waerden 5.55 5.35 5.55 6.55 4.80 4.60 4.85 5.70
ATS 5.60 5.70 5.80 6.55 4.40 4.70 4.95 5.70




Interaction - null model 19
7.5.3  unequal n;/ # levels = 4*5
exponential distribution
number of discrete values
n= n=>=50
method continuous 18 10 5 continuous 18 10 5
parametric 6.15 6.35 6.10 6.55 4.85 4.75 5.30 5.25
RT 5.35 5.40 5.55 5.45 4.65 4.75 4.35 5.05
INT 5.40 5.70 5.50 5.75 4.95 4.40 4.55 5.20
ART 6.65 7.10 8.40 17.95 4.65 8.50 21.70 71.10
ART+INT 6.10 6.20 7.05 10.00 5.25 9.55 20.80 53.45
Puri & Sen 4.00 3.80 3.85 4.15 4.65 4.70 4.20 4.95
v.d.Waerden 3.95 3.80 3.55 4.35 4.90 4.35 4.45 5.15
ATS 4.65 445 4.10 3.65 5.20 4.70 425 4.90
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.25 4.40 4.35 5.45 5.90 5.55 5.15
RT 4.35 4.00 4.65 435 5.60 5.80 5.70 5.15
INT 4.40 4.25 4.70 4.35 5.25 5.70 5.65 5.15
ART 4.40 4.70 5.05 6.45 5.55 7.50 12.05 38.75
ART+INT 4.80 4.40 4.60 7.30 5.05 7.45 12.30 32.25
Puri & Sen 3.00 3.00 2.95 3.30 5.35 5.70 5.55 5.10
v.d.Waerden 3.35 3.25 3.05 3.30 5.20 5.60 5.45 5.10
ATS 4.40 435 4.10 4.30 5.20 5.45 5.15 4.90




Interaction - null model 20
7.5.4  unequal n;/ #levels = 2*2
exponential distribution
number of discrete values
n=25 n=100
method continuous 18 10 5 continuous 18 10 5
parametric 4.55 4.90 4.50 4.05 5.00 5.30 5.05 5.25
RT 5.50 5.05 5.55 4.40 5.55 5.45 4.75 5.05
INT 5.80 5.30 4.90 4.70 5.35 5.20 5.10 5.05
ART 5.75 5.85 6.35 9.05 5.60 5.70 7.45 16.10
ART+INT 5.25 5.20 495 4.90 5.40 5.95 9.05 15.15
Puri & Sen 5.45 5.05 5.45 445 5.60 5.45 4.80 5.05
v.d.Waerden 5.75 5.20 4.90 4.70 5.35 5.20 5.10 5.05
ATS 5.75 5.50 5.50 5.40 5.50 5.45 4.70 5.35
uniform distribution
number of discrete values
n=25 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.70 5.20 6.05 5.60 6.00 5.75 5.50 4.95
RT 6.10 5.20 6.00 5.60 5.95 5.85 5.50 4.95
INT 5.65 5.75 5.95 5.60 5.50 5.75 5.15 4.95
ART 5.80 5.15 6.45 7.20 6.00 6.25 6.05 9.10
ARTHINT 5.65 5.40 5.85 5.90 5.60 6.00 6.10 6.20
Puri & Sen 6.15 5.20 6.05 5.85 6.00 5.80 5.50 4.95
v.d.Waerden 5.65 5.75 5.95 5.85 5.50 5.80 5.10 4.95
ATS 6.20 6.00 6.50 5.90 5.95 5.85 5.45 4.95




Interaction - A significant

7. 6. Interaction - A significant
7.6.1 equal n;/ # levels = 2%4

exponential distribution

number of discrete values
n=10 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 4.40 4.70 4.80 4.65 5.05 5.05 4.65 5.30
RT 5.10 4.85 5.05 4.60 4.95 5.40 5.25 5.75
INT 4.95 4.75 5.20 4.55 4.75 5.20 5.15 5.50
ART 7.90 7.65 9.20 14.60 7.40 9.40 14.70 26.40
ART+INT 4.60 4.80 4.85 5.35 3.90 3.75 4.20 4.00
Puri & Sen 4.00 3.95 4.25 3.85 4.25 4.50 4.35 4.85
v.d.Waerden 3.70 3.75 3.95 3.50 3.95 4.45 4.30 4.75
ATS 4.75 4.45 4.75 4.25 4.85 5.35 5.20 5.35

uniform distribution

number of discrete values
n=10 n =150
method continuous 7 4 2 continuous 7 4 2
parametric 5.95 5.80 5.40 5.50 5.05 4.80 4.25 4.70
RT 5.90 6.20 5.20 5.60 5.15 4.90 4.20 4.50
INT 5.60 6.15 5.25 5.40 4.40 4.60 4.25 4.70
ART 6.05 6.00 5.95 9.05 4.75 5.65 5.50 9.20
ART+INT 5.95 6.00 6.05 6.35 5.15 5.60 4.15 2.35
Puri & Sen 3.75 4.30 3.95 4.50 3.65 3.85 3.15 3.50
v.d.Waerden 3.75 4.00 3.60 4.20 3.15 3.40 3.05 3.15
ATS 5.50 5.85 5.10 5.20 5.15 4.90 4.20 4.35




Interaction - A significant 22
7.6.2 equal n;/#levels = 2%2
exponential distribution
number of discrete values
n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 5.20 5.35 5.60 5.25 4.85 4.80 4.95 4.75
RT 5.35 5.40 5.45 4.85 5.05 5.25 5.25 5.10
INT 5.35 5.15 5.60 5.10 5.35 5.60 5.30 4.90
ART 7.00 7.25 8.50 11.70 7.75 8.85 13.25 24.45
ART+INT 4.70 4.30 3.95 3.40 3.90 3.95 3.85 2.75
Puri & Sen 4.95 4.60 4.90 4.35 4.65 4.90 4.60 4.75
v.d.Waerden 4.90 4.55 5.05 4.45 5.00 4.90 4.50 4.20
ATS 5.35 5.35 545 4.75 5.05 5.25 5.25 5.10
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.95 5.95 5.75 6.05 4.65 4.70 4.50 5.10
RT 5.90 6.15 5.75 5.85 4.70 4.40 4.75 5.30
INT 5.55 6.15 5.95 6.00 4.55 4.50 425 5.00
ART 5.70 6.35 5.80 8.05 4.45 4.80 4.70 10.20
ARTHINT 5.85 5.60 5.10 4.85 4.55 4.35 3.75 3.10
Puri & Sen 4.80 5.00 4.65 5.10 3.85 3.70 3.90 4.50
v.d.Waerden 3.90 4.65 4.55 4.95 3.40 3.50 3.45 4.35
ATS 5.85 6.10 5.75 5.85 4.70 4.40 4.75 5.30




Interaction - A significant

7.6.3 unequal n;/# levels = 4*5

exponential distribution

number of discrete values
n=>5 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 4.80 4.90 5.05 5.80 3.75 3.95 3.60 3.85
RT 4.60 4.45 4.35 4.10 4.25 4.70 4.15 4.10
INT 4.40 3.80 3.85 4.50 4.00 4.45 3.85 3.75
ART 5.10 5.80 6.35 11.30 5.20 7.05 12.30 18.60
ARTH+INT 3.85 4.25 4.80 6.45 2.90 3.75 7.80 16.30
Puri & Sen 2.55 2.35 2.60 2.60 2.95 3.30 3.00 2.90
v.d.Waerden 2.50 2.20 2.35 3.00 2.80 3.05 2.80 2.85
ATS 4.05 4.40 3.95 3.00 4.95 4.85 4.30 3.85

uniform distribution

number of discrete values
n=>5 n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.00 3.70 3.20 5.45 5.50 5.60 4.50
RT 4.35 3.50 3.90 3.50 5.35 5.30 5.45 4.65
INT 4.25 3.75 3.50 3.25 5.40 5.45 5.80 4.45
ART 4.40 4.25 4.50 5.45 5.50 6.90 8.20 9.80
ART+INT 4.85 4.00 3.95 3.60 5.10 6.90 8.90 10.35
Puri & Sen 1.30 1.25 1.45 1.55 2.95 3.05 3.05 2.75
v.d.Waerden 1.15 0.80 1.20 1.25 2.65 2.70 2.75 2.35
ATS 4.35 4.10 4.15 4.15 5.40 5.60 4.80 5.00




Interaction - A significant 24
7.6.4  unequal n;/ #levels = 2*2
exponential distribution
number of discrete values
n=25 n=100
method continuous 18 10 5 continuous 18 10 5
parametric 2.50 2.55 2.95 2.60 3.20 3.45 3.25 2.95
RT 4.50 4.35 4.15 3.25 4.45 4.35 4.15 3.55
INT 4.65 3.65 4.05 3.10 4.20 4.45 3.30 3.35
ART 3.70 3.80 4.60 3.10 4.70 5.35 5.25 2.85
ART+INT 2.30 2.10 2.50 1.75 2.55 2.75 3.45 6.75
Puri & Sen 4.00 4.00 3.95 3.10 4.15 3.80 3.40 3.10
v.d.Waerden 4.20 3.55 3.65 2.95 3.80 3.75 2.85 2.90
ATS 5.05 5.25 5.60 4.90 5.05 5.00 5.10 4.95
uniform distribution
number of discrete values
n=25 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.70 5.35 5.50 4.15 6.00 5.80 5.05 3.50
RT 5.70 5.65 5.75 4.55 5.90 5.55 5.15 4.10
INT 6.30 5.70 5.60 4.05 5.70 5.70 5.05 3.45
ART 5.80 5.70 6.30 5.15 5.85 6.15 6.65 495
ARTHINT 5.65 5.90 5.80 4.10 5.70 5.70 7.00 8.70
Puri & Sen 4.55 4.70 4.60 4.00 4.30 4.50 425 3.70
v.d.Waerden 4.80 4.85 4.40 3.10 4.60 4.40 4.00 2.85
ATS 6.05 5.70 6.40 5.80 5.75 5.50 5.75 5.00




Interaction - A and B significant

7.7. Interaction - A and B significant
7.7.1 equal n;/ # levels = 2%4

exponential distribution

number of discrete values
n=10 n=>50
method continuous 18 10 5 continuous 18 10 5
parametric 5.65 5.55 5.60 5.75 6.20 6.25 6.05 6.00
RT 5.90 5.70 5.45 5.10 11.20 10.85 9.55 8.15
INT 5.40 4.95 5.45 5.25 8.50 8.20 7.30 6.15
ART 8.15 8.05 8.85 11.35 9.15 9.10 11.60 21.10
ART+INT 5.65 5.55 6.20 6.20 4.75 5.30 6.80 7.60
Puri & Sen 4.45 4.25 4.15 3.55 9.00 8.50 7.55 6.55
v.d.Waerden 3.60 3.80 3.70 3.65 6.35 6.50 5.75 4.80
ATS 5.55 5.45 5.25 4.60 11.05 10.80 9.35 7.90

uniform distribution

number of discrete values
n=10 n =150
method continuous 7 4 2 continuous 7 4 2
parametric 5.95 5.95 5.65 5.65 5.05 4.80 4.85 4.90
RT 5.30 5.40 5.60 5.50 4.60 4.55 4.55 4.80
INT 5.00 5.25 5.15 5.70 3.85 3.75 4.10 4.90
ART 6.05 6.15 6.05 8.15 4.75 5.20 6.50 11.35
ART+INT 5.95 5.85 5.90 5.65 5.15 5.35 5.65 7.50
Puri & Sen 2.15 2.15 1.80 1.95 1.80 1.95 1.65 1.65
v.d.Waerden 1.60 1.75 1.40 1.90 1.05 1.25 1.20 1.70
ATS 4.90 5.25 5.25 5.05 4.60 4.55 4.50 4.70




Interaction - A and B significant 26
7.7.2 equal n;/ # levels = 2%2
exponential distribution
number of discrete values
n=20 n =100
method continuous 18 10 5 continuous 18 10 5
parametric 5.30 5.65 5.45 5.45 5.10 5.15 4.90 5.25
RT 6.40 6.25 6.25 5.95 16.20 15.10 13.65 9.75
INT 5.45 5.95 5.75 5.90 12.10 10.55 9.10 6.90
ART 7.10 7.70 8.35 9.15 8.55 8.80 11.00 16.10
ART+INT 4.85 4.90 4.95 5.40 5.70 5.50 4.95 5.25
Puri & Sen 5.50 5.35 5.20 4.90 14.45 13.70 11.95 8.60
v.d.Waerden 4.30 4.80 4.60 4.30 10.05 9.50 7.65 5.85
ATS 6.40 6.25 6.25 5.95 16.20 15.10 13.65 9.75
uniform distribution
number of discrete values
n=20 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 5.95 5.85 5.50 6.05 4.65 4.35 4.75 4.85
RT 5.60 5.60 5.60 5.90 4.30 4.25 4.80 4.90
INT 4.85 4.90 495 6.00 3.25 3.30 3.55 4.85
ART 5.70 6.00 5.60 7.20 4.45 4.50 4.50 6.90
ARTAHINT 5.85 5.40 5.25 5.65 4.55 4.05 3.85 4.50
Puri & Sen 3.35 3.35 3.45 3.85 2.35 2.20 2.35 2.40
v.d.Waerden 2.70 2.85 3.35 3.90 1.50 1.65 1.80 2.40
ATS 5.60 5.60 5.60 5.85 4.30 4.25 4.80 4.90




Interaction - A and B significant 27
7.7.3  unequal n;/ # levels = 4*5
exponential distribution
number of discrete values
n= n=>=50
method continuous 18 10 5 continuous 18 10 5
parametric 4.80 4.90 4.75 4.90 4.25 4.40 4.45 4.35
RT 4.45 4.25 3.70 3.45 10.35 10.05 8.90 6.00
INT 3.95 4.15 3.80 3.20 7.25 6.85 5.80 4.45
ART 5.30 5.25 5.70 7.75 6.70 7.75 11.05 35.35
ART+INT 4.75 4.80 495 5.70 4.50 4.90 6.25 9.60
Puri & Sen 1.70 1.85 1.85 1.35 6.65 6.75 5.90 3.80
v.d.Waerden 1.60 1.60 1.45 1.35 4.70 4.65 3.80 2.80
ATS 3.80 4.20 4.30 3.25 9.45 9.50 9.05 6.85
uniform distribution
number of discrete values
n= n=>50
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.30 4.20 3.40 5.45 5.45 5.65 4.25
RT 3.50 4.00 3.50 3.40 4.75 4.85 5.10 4.30
INT 4.35 4.60 4.10 3.40 5.50 5.30 5.75 425
ART 4.60 495 4.85 5.15 5.60 6.50 12.25 14.95
ARTH+INT 4.55 475 4.40 345 5.45 7.25 11.50 15.85
Puri & Sen 0.45 0.30 0.35 0.25 0.85 0.80 0.90 0.60
v.d.Waerden 0.20 0.25 0.25 0.30 0.90 1.00 0.65 0.60
ATS 4.45 4.90 4.25 3.40 4.85 4.95 5.15 5.35




Interaction - A and B significant 28
7.7.4  unequal n; / # levels = 2%2
exponential distribution
number of discrete values
n=25 n=100
method continuous 18 10 5 continuous 18 10 5
parametric 4.80 4.90 4.75 4.90 3.30 3.30 3.40 3.05
RT 4.45 4.25 3.70 3.45 12.50 12.05 11.50 8.85
INT 3.95 4.15 3.80 3.20 9.10 7.95 7.40 6.00
ART 5.30 5.25 5.70 7.75 7.75 8.05 9.80 16.50
ART+INT 4.75 4.80 495 5.70 3.10 2.85 3.25 5.80
Puri & Sen 1.70 1.85 1.85 1.35 10.55 10.15 9.60 7.20
v.d.Waerden 1.60 1.60 1.45 1.35 7.35 6.35 5.70 4.40
ATS 3.80 4.20 4.30 3.25 12.05 11.55 10.85 7.75
uniform distribution
number of discrete values
n=25 n =100
method continuous 7 4 2 continuous 7 4 2
parametric 4.40 4.30 4.20 3.40 6.00 5.75 5.60 8.40
RT 3.50 4.00 3.50 3.40 6.75 6.70 6.50 8.55
INT 4.35 4.60 4.10 3.40 3.55 3.95 3.60 8.40
ART 4.60 495 4.85 5.15 5.90 6.05 5.85 14.80
ART+INT 4.55 4.75 4.40 345 4.85 5.00 4.95 13.85
Puri & Sen 0.45 0.30 0.35 0.25 2.30 2.75 1.95 4.10
v.d.Waerden 0.20 0.25 0.25 0.30 1.15 1.50 1.20 4.10
ATS 4.45 4.90 425 3.40 5.60 5.45 5.15 5.55
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7. 8. Summaries for the ART-method

7.8.1 Error rates for the version of a continuous and three versions of a
discrete distribution for small and large n;:
exponential distribution - 2*4 and 4*5 design
number of discrete values
n=5/n=10 n=>50
method count design cont. 18 10 5 cont. 18 10 5

Main effect A |equal  |2*4 5.40 5.90 765 2020 5.30 8.15| 1725 3875
- null model 4%5 690  7.45 8.60| 27.60|  4.95 6.60| 19.80| 55.45
unequal |2*4 4.65 4.65 7.15| 1705 4.65 825| 19.70| 4835
4%5 4.15 425 480 19.05 4.05 6.50| 2545 7225
Main effect B |equal  |2*4 7.05 7.25 725 10.90 8.90 9.15| 13.80| 24.15
- A significant 4%5 9.15| 960 11.00| 2280/ 970| 12.05| 2590| 60.45
unequal |2*4 6.45 7.00 920| 14.15|| 17.70] 22.90| 40.95| 73.85
4%5 6.45 6.60 725| 1440|1950 22.50| 37.85| 69.30
Main effect A |equal | 2*4 5.85 7.00| 1045 23.55 6.60| 10.00| 20.70| 39.55
- interact. sig 4*5 7.65 8.50| 10.95| 33.55 8.25 1090 23.80| 59.20
unequal |2*4 6.40 735| 11.05| 2530( 2520 3225 44.60| 69.70
4%5 6.20 6.25 8.35| 29.20| 12.15| 16.85| 3590| 79.05
Main effect B |equal  |2*4 7.45 7.80 920 11.10 8.10 8.80| 10.05| 26.45
- A and int. sig 4%5 955 1020] 12.10] 2395/ 995 12.10] 18.65| 67.70
unequal |2*4 7.25 7.85 925| 16.60| 13.10| 1545| 15.45| 54.10
4%5 8.05 8.75 940| 15.85|| 17.40| 18.95| 2555 57.45
Interaction equal 2*4 5.70 6.15 6.90 12.55 6.00 6.85 12.40 31.85
- null model 4%5 6.60|  7.05 8.65| 1555|| 495 7.90| 2260  70.95
unequal |2*4 5.75 6.15 8.35| 14.70 5.10 720 13.60| 37.40
4%5 6.65 7.10 8.40| 17.95 4.65 8.50| 21.70| 71.10
Interaction equal 2*4 7.90 7.65 9.20 14.60 7.40 9.40 14.70 26.40
- A significant 4%5 870| 880 990 1635 7.80| 10.00| 18.60| 44.90
unequal |2*4 6.55 7.65 9.10| 13.20 8.05 8.65| 14.70| 24.15
4%5 5.10 5.80 6.35| 11.30 5.20 705 1230 18.60
Interaction equal  |2*4 8.15 8.05 8.85| 1135 9.15 9.10| 11.60| 21.10
- Aand Bsig 4*5 8.80 8.80 9.30 12.90 9.60 10.85 1935  40.50
unequal |2*4 10.00| 10.40| 1125 1575 9.90| 11.45| 13.55| 29.10
4%5 5.30 5.25 5.70 7.75 6.70 7.75|  11.05| 3535
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7.8.2 Error rates for the version of a continuous and three versions of a
discrete distribution for small and large n;:

uniform distribution - 2*4 and 4*S design

number of discrete values

n=5/n=10 n=50
method count design cont. 7 4 2 cont. 7 4 2

Main effect A |equal | 2%4 505| 540 580 965|420 60| 1015 22.60
- null model 4%5 4.85 520 560 575|485 5.95 945  28.95
unequal |2*4 3200 370 425  7.05| 280 495 930 29.05
4%5 2200 225|280 300|230 365 720 3845
Main effect B |equal | 2%4 445 470|545 665 51s| 530|515 830
- A significant 4%5 615 625  650|  9.05| 415 580  7.60| 23.95
unequal |2%4 555 620 720 1070| 1330 21.85| 29.65| 60.50
4%5 370 385 425 525/ 1115 1480 2355 4285
Main effect A |equal | 2%4 505 485 585 885 420 655 660 14.05
- interact. sig 4%5 4.85 540| 540  7.05|| 485 550  7.00] 16.20
unequal |2*4 480  460| 485 910l 1215 1440 13.05| 40.55
4%5 270|240 285 3.60|| 425| 570|675 29.30
Main effect B |equal | 2%4 445 440 475|545l s1s| 485|590 810
- A and int. sig 4%5 6.15 590 600  7.00| 415 5.65 630 13.45
unequal |2*4 515 565  6.00|  830| 1145 1530  7.85| 18.40
4%5 380 415  405| 515|880 1100 1225 12.90
Interaction equal 2%*4 6.05 5.85 6.25 7.70 4.75 5.25 6.65 14.60
- null model 4%5 535 565 535 740/ 500 610]  9.10] 3575
unequal |2%4 465| 505| 515 635 495| e10]  800| 2070
4%5 440 470|505 64s|| 555]  750] 12.05| 3875
Interaction  |equal | 2*4 605  6.00| 595 9.05|| 475 565 550] 9.0
- A significant 4%5 5.35 510 545 750 500 580 585 1610
unequal |2*4 430| 480 485 775 500 580 775 10.10
4%5 440 425|450 545  550]  690]  820]  9.80
Interaction  |equal  |2%4 605| 615 605| 815| 475|520 650 1135
- Aand Bsig 4%5 5.35 56| 530 745 500 530 9.60| 1645
unequal |2*4 430| 460|535 655 475|  630] 9.90| 1145
4%5 460 495 485 515  s60|  650] 1225 14.95
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7.8.3 Error rates for the version of a continuous and three versions of a
discrete distribution for small and large n;:

exponential distribution - 2¥2 design

number of discrete values

n=20/25 n =100
method count design cont. 18 10 5 cont. 18 10 5
Main effect A |equal 2*2 5.15 4.90 5.50 5.90 5.00 5.35 5.80 7.65
-nullmodel [ pequal |2%2 4.05 440| 10.60|  35.15 375 1255  37.65|  66.50
Main effect B [equal | 2%2 690| 750 815 1175/ 825 945 1450| 24.85
- Asignificant | pequal [2%2 1730 1835 21.05| 3520| 61.40| 6450| 7480 86.80
Main effect A |equal | 2%2 835  935| 13.15| 1810/ 860| 13.05| 2520 43.85
- interact. sig | nequal |2%2 6.45 7.75 11.75 19.00{| 10.15 18.60| 42.05| 4595
Main effect B |equal | 2%2 750 7.95 855 12.25 890| 995 9.60| 33.70
- Aandint. sig | nequal |2%2 3075 3170 2600 1535 88.00| 85.65| 6490 630
Interaction equal 2%2 4.80 4.90 5.35 5.60 5.25 5.8 6.45 7.65
-nullmodel | hequal [2%2 5.75 5.85 6.35 9.05 560 570 745  16.10
Interaction equal 2%2 7.00 7.25 8.50 11.70 7.75 8.85 13.25 24.45
- A significant | o001 {2%2 370|380  460|  3.10/ 470| 535 525 285
Interaction equal 2%2 7.10 7.70 8.35 9.15 8.55 8.80 11.00 16.10
-Aand Bsig | ynequal |2%2 530| 525 570 7.5 7.75 8.05 9.80|  16.50
7.8.4  Error rates for the version of a continuous and three versions of a
discrete distribution for small and large n;:
uniform distribution - 2*2 design
number of discrete values
n=20/25 n =100
method count | design cont. 18 10 5 cont. 18 10 5

Main effect A |equal | 2%2 520 490 490 610/ 420] 450] 495 545
-nullmodel | hequal [2%2 2.65 3.85 7.10|  18.55 3.25 7.40|  18.05| 52.30
Main effect B [equal | 2%2 625 525 6.5 830/ 570 595  6.00| 1030
- Asignificant | o001 {242 1460| 17.70| 17.90| 26.05|| 5220| 67.10] 60.90| 88.35
Main effect A |equal 2*2 5.20 5.10 5.0 4.95 4.20 4.55 4.75 5.30
- interact. sig | nequal |2%2 3.15|  4.60 850 18.85 545| 1460 2670  63.50
Main effect B |equal | 2%2 625| 570 590 720/ 570|555 645 955
-Aandint. sig | nequal |2%2 31.15|  3035| 2155 13.70] 88.45| 83.70| 6250  9.10
Interaction equal 2%*2 5.70 5.60 6.20 6.85 4.45 4.40 4.95 5.75
-nullmodel | pequal {242 580 515 645 720/ 600| 625 605  9.10
Interaction equal 2*2 5.70 6.35 5.80 8.05 4.45 4.80 4.70 10.20
- A significant | pequal |2%2 580 570 630  5.15 5.85 6.15 6.65| 495
Interaction equal 2%*2 5.70 6.00 5.60 7.20 4.45 4.50 4.50 6.90
-Aand Bsig | ypequal [2%2 460 495 485 5.15 590|  6.05 585  14.80
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7.8.5  Error rates for the version of a continuous and a versions of a
discrete distribution in the range from 5 to 50 :
exponential distribution
(This is a summary of the results for the ART-method tabulated in Appendix 2.)
cell count
method count | scale 5 10 15 20 25 30 35 40 45 50
Main effect A |equal |cont. 540| 5.40| 535| 490| 5.00| 5.80| 580 4.65| 5.00f 5.30
- null model diser. | 545 590| 630 620 665 6.75| 835 7.20| 8.05| 8.15
unequal |cont. | 4.15| 3.05| 3.70| 2.65| 3.95| 3.45| 3.50| 3.60| 3.20| 4.05
discr. | 425 3.50| 4.40| 3.70| 4.95| 520| 5.15| 590 5.65| 6.50
Main effect B |equal |cont. | 6.00| 7.05| 7.70| 7.70| 7.20| 7.60| 6.40| 6.90| 8.40| 8.90
- A significant discr. | 625| 725| 7.80| 7.90| 7.85| 7.95| 7.30| 7.35| 870| 9.15
unequal |cont. | 6.45| 7.60| 8.00| 10.50| 13.20| 13.65| 15.50| 17.45| 18.25| 19.50
discr. | 6.60| 8.40| 8.35| 11.70| 13.90| 15.40| 16.65| 20.00| 20.85| 22.50
Main effect A |equal [cont. | 6.45| 585 7.30| 7.05| 745 6.10| 6.00| 670 6.40| 6.60
- Interact. sig diser. | 6.65| 7.00| 8.10| 9.30| 835| 895 825| 1025 9.60| 10.00
unequal |cont. | 6.20| 5.40| 735| 6.80| 6.85| 845| 9.10| 9.50| 10.30| 12.15
diser. | 625 6.00| 845 7.80| 820| 10.80| 11.95| 13.75| 13.40| 16.85
Main effect B |equal | cont. 6.65| 6.30| 6.60| 7.15| 7.85| 7.40| 7.45| 7.30| 7.20| 6.50
- Aand int. sig discr. | 7.05| 6.40| 730 7.70| 7.90| 8.10| 7.65| 7.55| 7.25| 7.15
unequal |cont. | 6.85| 635 7.25| 8.00| 8.60| 9.50| 9.70| 11.65| 11.65| 13.40
diser. | 7.00| 6.75| 8.05| 835| 9.40| 11.55| 12.30| 13.00| 14.80| 16.90
Interaction  |equal |cont. | 5.85| 5.70| 5.65| 5.75| 5.60| 5.60| 5.60| 590| 575 6.00
- null model discr. | 6.00| 6.15| 625 630 6.15| 680 675 7.00| 6.70| 685
unequal | cont. 6.65| 5.35| 4.85| 5.55| 4.70| 5.20| 4.85| 5.55| 4.65| 4.65
discr. | 7.10| 5.60| 5.40| 725 6.65| 6.65| 690 850 8.05| 8.50
Interaction equal |cont. 7.65| 7.90| 840| 7.40| 850 7.20| 855| 825| 7.80| 7.40
- A significant discr. | 820| 7.65| 895 825| 925 7.60| 9.25| 8.70| 8.65| 9.40
unequal |cont. | 5.10| 6.40| 5.65| 590| 4.60| 530| 590| 4.95| 6.00| 5.20
discr. | 5.80| 6.65| 625 620 585 595 6.60| 590| 695 7.05
Interaction equal |cont. 7.101 8.15| 8.05| 7.85| 7.65| 8.90| 7.65| 9.25| 8.55| 9.15
- Aand B sig discr. | 7.55| 8.05| 845 830| 8.10| 9.60| 8.10| 925 9.05| 9.10
unequal |cont. | 5.30| 5.65| 7.10| 6.10| 690| 7.15| 6.80| 7.60| 7.55| 6.70
diser. | 525 6.05| 6.50| 6.05| 675 7.90| 7.75| 7.95| 835| 7.75
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7.8.6  Error rates for the version of a continuous and a versions of a
discrete distribution in the range from 5 to 50 :
uniform distribution
(This is a summary of the results for the ART-method tabulated in Appendix 2.)
cell count
method count | scale 5 10 15 20 25 30 35 40 45 50
Main effect A |equal |cont. 5.05| 540| 5.40| 4.75| 4.65| 5.05| 4.40( 420| 575| 5.15
- null model diser. | 5.40| 6.05| 6.10| 565 630 7.00| 675 7.70| 7.05| 7.95
unequal |cont. | 2.70| 2.30| 2.60| 225 2.60| 2.55| 235 2.90| 2.30| 2.40
discr. | 2.85| 240| 3.40| 3.10| 330 3.90| 430 490| 485| 5.05
Main effect B |equal |cont. | 4.60| 4.55| 4.00| 4.65| 4.60| 555 540| 4.65| 4.00| 5.05
- A significant discr. | 4.40| 450| 430 465 505 540 500 5.10| 455 570
unequal |cont. | 3.50| 4.20| 4.80| 5.10| 7.15| 7.80| 9.00| 8.90| 9.55| 11.05
discr. | 3.75| 4.65| 625 7.10| 10.05| 12.20] 15.75| 22.25| 25.10| 32.80
Main effect A |equal |cont. | 4.45| 5.15| 4.85| 490 475 535| 530| 4.90| 4.75| 4.45
- Interact. sig discr. | 5.10| 525| 590 580 595 670 6.60| 6.90| 8.15| 6.80
unequal [cont. | 3.05| 2.85| 2.80| 3.50| 320 4.00| 3.75| 4.80| 4.90| 5.30
discr. | 320| 3.45| 290| 345| 4.65| 4.65| 480| 6.15| 555 5.90
Main effect B |equal | cont. 4.60| 4.55| 4.00 4.65| 4.60| 5.55| 540| 4.65| 4.00| 5.05
- Aand int. sig discr. | 4.40| 440 450| 5.05| 545/ 5.70| s5.10| 4.90| 420| 5.70
unequal |cont. | 3.40| 3.40| 3.60| 3.60| 3.90| 4.15| 4.40| 4.90| 4.50| 5.55
diser. | 350 3.75| 3.65| 4.05| 4.65| 480 495 6.05| 530| 6.15
Interaction  |equal |cont. | 525 530| 4.10| 5.00| 5.05| 4.60| 470| 425 520| 4.55
- null model discr. | 5.75| 450 485 500 595 5.15| 4.85| 540| 630| 6.15
unequal |cont. | 5.50| 5.55| 530 5.80| 4.35| 445 4.60| 4.20| 4.65| 4.40
discr. | 5.55| 5.95| 5.85| 6.80| 630| 580| 6.70| 7.35| 7.70| 7.60
Interaction equal |cont. 525 530 4.10| 5.00| 5.05| 4.60| 4.70| 4.25| 5.20| 4.55
- A significant discr. | 575| 5.00| 475 525| 5.85| 485 505 535 560 5.90
unequal [cont. | 5.50| 5.65| 5.05| 5.80| 435 4.50| 4.50| 4.30| 4.60| 4.60
diser. | 5.55| 6.00| 6.40| 745 630| 6.10| 6.85| 655 7.00 7.20
Interaction equal |cont. 525 530 4.10| 5.00| 5.05| 4.60| 4.70| 4.25| 5.20| 4.5
- Aand B sig discr. | 575| 4.50| 485 5.00| 595 5.15| 485 540| 6.30| 6.15
unequal |cont. | 5.10| 5.60| 4.95| 590| 4.40| 4.40| 4.60| 425 4.60| 4.45
diser. | 5.65| 6.10| 5.60| 7.00| 6.65| 6.05| 725 7.65| 7.45| 8.05
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