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Assumptions of

the tests

Most statistical tests make assumptions about the data to which they are being
applied. If the assumptions are violated it is wise to treat the results with cau-
tion, especially when P-values fall in the range 0.01 to 0.1.

Here is a test-by-test summary of the assumptions.

Test

G-test

chi-square test
Kolmogorov—-Smirnov
paired t-test

Wilcoxon signed ranks
test
sign test

t-test

Mann-Whitney U test
Friedman test

all anova (analysis of
variance) tests

Assumptions

Observations can be assigned to groups or categories
Observations can be assigned to groups or categories
Observations come from a fairly continuous scale
Both sets of data are normally distributed and vari-
ance is the same in both samples (although tests are
often incorporated into statistical packages that make
corrections by adjusting the degrees of freedom)
Observations are made on a scale such that the mag-
nitude of differences is meaningful

Observations are made on a scale so that the ques-
tion ‘is A bigger than B?’ can be answered

Both sets of data are normally distributed and vari-
ance is the same in both samples (although there are
test often incorporated into statistical packages that
make corrections)

Observations are made on a continuous scale (i.e.
they can be put into rank order with very few ties)
One observation per factor combination observations
may be put in meaningful rank order

Observations are independent both within and
between samples

Variance is the same in all samples

Data are normally distributed within each factor (or
factor combination)

Observations are assigned to groups (coded by inte-
gers) using one or more factors
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Kruskal-Wallis test
Scheirer-Ray—Hare test

chi-square test of
association

phi coefficient of
association

Cramér coefficient of
association

‘standard’ correlation
(Pearson product-
moment correlation)

Spearman’s rank-order
correlation

Kendall rank-order
correlation

Kendall robust line-fit
method

ANCovA (analysis of
covariance)

‘standard’ regression
(model I linear
regression)

logistic regression

model Il regression

polynomial regression

Assumptions of the tests | 283

Observations are made on a fairly continuous scale (i.e.
they can be put into rank order with very few ties)
Observations are made on a continuous scale (i.e.
they can be put into rank order with very few ties)
Observations can be assigned to categories or groups
using one or more factors

Observations can be assigned to two groups for each
of two factors

Observations can be assigned to categories or groups
using two factors

Individuals have observations for two variables meas-
ured on a continuous scale

Two variables are both normally distributed
Individuals have observations for two variables meas-
ured on an approximately continuous scale
Individuals have observations for two variables meas-
ured on an approximately continuous scale

‘Effect’ measured on an approximately continuous
scale ‘cause’ on any meaningful scale

Observations and covariate measured on a continu-
ous scale

Variance the same for all factor levels

Residuals are normally distributed

Observations are independent

‘Cause’ (=independent or x) variable is measured
without error

Variation in ‘effect’ (=dependent or y) is the same for
all values of ‘cause’

Relationship between x and y is linear

‘Effect’ is measured on a continuous scale

‘Effect’ should be normally distributed for any value
of ‘cause’

‘Cause(s)’ (=independent or x) variable(s)
measured without error, can be categorical
variable(s)

Variation in ‘effect’ (=dependent or y) the same for
all values of ‘cause’

Relationship between x and y is linear

‘Effect’ can be expressed as a proportion (and

then transformed by logits), can be a categorical
variable

Individuals have observations for y variable measured
on an approximately continuous scale

As standard regression but not assuming that the
relationship between x and y is linear



284

stepwise regression/
multiple regression/
path analysis

discriminant function
analysis

principal component
analysis or factor
analysis

canonical variate
analysis

manova (multivariate
analysis of variance)

MANCOVA (multivariate
analysis of
covariance)

cluster analysis (a
family of techniques
that have slightly
different assumptions)

Assumptions of the tests

As standard regression but with several ‘effect’ vari-
ables measured for each individual

Individuals have two or more observations assigned
to them measured on continuous scales
Individuals have two or more observations assigned
to them measured on continuous scales

Individuals have two or more observations assigned
to them

Observations are measured on continuous scales
Individuals can be assigned to groups

Two or more observations for each individual
Observations are independent both within and
between samples

Observations are assigned to groups (coded by inte-
gers) using one or more factors

Variance is the same in all samples

Residuals are normally distributed

Two or more observations for each individual
Observations are independent both within and
between samples

Variance is the same in all samples

Residuals are normally distributed

Observations are assigned to groups (coded by inte-
gers) using one or more factors

Covariate is measured on a continuous scale

Each individual has two or more observations
assigned to it

Observations are measured on meaningful scales
Individuals can be assigned to groups

What if the assumptions are violated?

There are several possible courses of action that can be taken (in approximate

order of preference):

1. data could be transformed to make them suitable for the analysis chosen;
2. an alternative test of the same hypothesis but with different assumptions is

used instead;

3. the hypothesis is reframed to allow a different test to be used;
4. violation of the assumptions could be ignored totally but the results regarded

with caution;

5. no test is carried out at all.
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