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What is a Covariate in Statistics?

A covariate in statistics is a variable that is measured and included in a statistical model as a
potential predictor of the outcome variable. It is used to control for potential confounding factors
and to improve the accuracy and precision of the results. Covariates can be continuous,
categorical, or a combination of both. They are an important aspect of statistical analysis and are
used to better understand the relationship between variables and to make more accurate
predictions.

What is a Covariate in Statistics?

In statistics, researchers are often interested in
understanding the relationship between one or more
explanatory variables and a response variable.

However, occasionally there may be other variables that
can affect the response variable that are not of interest
to researchers. These variables are known as
covariates.

Covariates: Variables that affect a response variable,
but are not of interest in a study.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/stats/explanatory-response-variables/
https://scales.arabpsychology.com/stats/explanatory-response-variables/
https://scales.arabpsychology.com/?p=137162
https://scales.arabpsychology.com
https://scales.arabpsychology.com

What is a Covariate in Statistics?

We're interested in the
relationship between one or
more explantory variables
and a response variable.

Explanatory Variable(s) >

Response Variable

But there may exist some
other variable (a covariate)
that also affects the
response variable.

Covariate

For example, suppose researchers want to know if three
different studying techniques lead to different average
exam scores at a certain school. The studying
technique is the explanatory variable and the exam
score is the response variable.

However, there's bound to exist some variation in the
student's studying abilities within the three groups. If
this isn't accounted for, it will be unexplained variation
within the study and will make it harder to actually see
the true relationship between studying technique and
exam score.

One way to account for this could be to use the
student's current grade in the class as a covariate. It's
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well known that the student's current grade is likely
correlated with their future exam scores.

We're only interested in the
relationship between
studying technique and
exam score.

Studying Technique > Exam Score

Response Variable
ngradeis likely

to affect exam score as
well.

Explanatory Variable

Current Grade

Covariate

Thus, although current grade is not a variable of
Interest in this study, it can be included as a covariate
so that researchers can see if studying technique
affects exam scores even after accounting for the
student's current grade in the class.

Covariates appear most often in two types of settings:
ANOVA (analysis of variance) and Regression.

Covariates in ANOVA

When we perform an ANOVA (whether it's a one-way

ANOVA, two-way ANOVA, or something more complex),
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we're interested in finding out whether or not there is a
difference between the means of three or more
independent groups.

In our previous example, we were interested in
understanding whether or not there was a difference in
mean exam scores between three different studying
technigues. To understand this, we could have
conducted a one-way ANOVA.

However, since we knew that a student's current grade
was also likely to affect exam scores we could include it
as a covariate and instead perform an ANCOVA

(analysis of covariance).

This is similar to an ANOVA, except that we include a
continuous variable (student's current grade) as a
covariate so that we can understand whether or not
there is a difference in mean exam scores between the
three studying techniques, even after accounting for the
student's current grade.

Covariates in Regression

When we perform a linear regression, we're interested
In quantifying the relationship between one or more
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explanatory variables and a response variable.

In particular, older houses may be correlated with lower
house prices. In this case, the age of the house would
be a covariate since we're not actually interested in
studying it, but we know that it has an effect on house
price.

Thus, we could include house age as an explanatory
variable and run a multiple linear regression with
square footage and house age as explanatory variables
and house price as the response variable.

Thus, the regression coefficient for square footage

would then tell us the average change in house price
associated with a one unit increase in square footage
after accounting for house age.

An Introduction to ANCOVA (Analysis of Variance)
How to Interpret Regression Coefficients

How to Perform an ANCOVA in Excel

How to Perform Multiple Linear Regression in Excel
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