
Choosing a Statistical Test

One variable of interest (Y)

Continuous Y

No X variable (test 
distributions)

Compare to 
Normal Dist. = 
Shapiro-Wilk’s

test

Compare to 
other Dist. = 

other goodness 

of fit tests

One X variable

Continuous X

X and Y both 
dependent on 
one another? 

Correlation 
(Pearson’s r)

Non-parametric 
alternatives: 
resampling

correlation, 
Spearman’s rho

Y dependent on 
X?

Simple Linear Regression

Meets 
assumptions of 

regression? 
Good

Does not meet 
assumptions? Use 

resampling regression

Alternatives to SLR = 
robust, quantile, non-

linear regression

Categorical X

Test for equality 
of variances

Levene’s test

Comparing 2 
means

Does not meet 
assumptions of 

t-test (see 
Shapiro-Wilk’s
and Levene’s

tests)

Resampling t-test 
(shuffle differences 

between means)

Meets 
assumptions of 

t-test (see 
Shapiro-Wilk’s
and Levene’s

tests)

Student’s t-test

Comparing many 
means

Does not meet 
assumptions of 
ANOVA? (see 

Shapiro-Wilk’s
and Levene’s

tests)

Resampling
ANOVA (shuffle 
SS-among) OR 

Kruskal-Wallis test 
/ Mann-Whitney 

U-test

Meets 
assumptions of 
ANOVA? (see 

Shapiro-Wilk’s
and Levene’s

tests)

One-way 
ANOVA

Follow up with 
Tukey’s post-

hoc tests

More than one X variable

Continuous Xs

Correlation 
matrix

Multiple Linear 
Regression

Both Continuous 
Xs and 

Categorical Xs

ANCOVA

Categorical Xs

2 X variables

2-way ANOVA 
(also blocked, 
nested, split-
plot ANOVAs)

3+ X variables

3-way ANOVA and more 
complicated

Categorical Y

Continuous 
X(s)

Logistic 
regression or 
logistic MLR

CART models

Categorical 
X(s)

Test for 
association

Chi-square tests
Contingency tables & 

multi-way tables
CART models

Many variables of 
interest (Ys)

Continuous Ys

Comparing 2 
groups

Hotelling’s T2-
test

Comparing 2 
or more 
groups

Multinormal
data? 

MANOVA

Non-
multinormal

data

Equal sample 
sizes? 

PerMANOVA
with ordination 
(PCA or NMS)

Non-equal 
sample sizes?

MRPP with 
ordination (PCA 

or NMS)

Classification
analyses

With 
continuous 

Xs

Multivariate 
MLR
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