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Interpreting regression output in Excel refers to the process of understanding and analyzing the
results generated by a regression analysis using Microsoft Excel. This involves examining the key
statistical measures such as the coefficient of determination (R-squared), p-value, and standard
error, as well as the regression equation and coefficients. By interpreting these values, one can
gain insights into the relationships between variables and make informed decisions based on the
regression analysis. Additionally, understanding how to interpret regression output in Excel can aid
in identifying any potential errors or flaws in the analysis and improve the accuracy of the results.

Interpret Regression Output in Excel

Multiple linear regression is one of the most commonly
used techniques in all of statistics.

This tutorial explains how to interpret every value in the
output of a multiple linear regression model in Excel.

Example: Interpreting Regression Output in Excel

Suppose we want to know if the number of hours spent
studying and the number of prep exams taken affects
the score that a student receives on a certain college
entrance exam.

To explore this relationship, we can perform multiple
linear regression using hours studied and prep exams
taken as predictor variables and exam score as a
response variable.

The following screenshot shows the regression output
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of this model in Excel:

D . B F | G | H | ) K

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.857
R Square 0.734
Adjusted R Square 0.703
Standard Error 5.366
Observations 20
ANOVA
df SS MS F Significance F
Regression 2 1350.76 675.38  23.46 0.00
Residual 17 489.44 28.79
Total 19 1840.20

Coefficients Standard Error tStat P-value Lower95%  Upper 95%

Intercept 67.67 2.82 24.03 0.00 61.73 73.61
hours 5.56 090 6.18 0.00 3.66 7.45
prep_exams -0.60 0.91 -0.66 0.52 -2.53 1.33

Here is how to interpret the most important values in
the output:

Multiple R: 0.857. This represents the multiple
correlation between the response variable and the two
predictor variables.

R Square: 0.734. This is known as the coefficient of
determination. It is the proportion of the variance in the
response variable that can be explained by the
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explanatory variables. In this example, 73.4% of the
variation in the exam scores can be explained by the
number of hours studied and the number of prep exams
taken.

Adjusted R Square: 0.703. This represents the R Square
value, adjusted for the number of predictor variables in
the model. This value will also be less than the value for
R Square and penalizes models that use too many
predictor variables in the model.

Standard error: 5.366. This is the average distance that
the observed values fall from the regression line. In this
example, the observed values fall an average of 5.366
units from the regression line.

Observations: 20. The total sample size of the dataset
used to produce the regression model.

F: 23.46. This is the overall F statistic for the regression
model, calculated as regression MS / residual MS.

Significance F: 0.0000. This is the p-value associated
with the overall F statistic. It tells us whether or not the
regression model as a whole is statistically significant.
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In this case the p-value is less than 0.05, which
indicates that the explanatory variables hours studied
and prep exams taken combined have a statistically
significant association with exam score.

Coefficients: The coefficients for each explanatory
variable tell us the average expected change in the
response variable, assuming the other explanatory
variable remains constant.

We interpret the coefficient for the intercept to mean
that the expected exam score for a student who studies
zero hours and takes zero prep exams is 67.67.

P-values. The individual p-values tell us whether or not
each explanatory variable is statistically significant. We
can see that hours studied is statistically significant (p
= 0.00) while prep exams taken (p = 0.52) is not
statistically significant at a = 0.05.

How to Write the Estimated Regression Equation

We can use the coefficients from the output of the
model to create the following estimated regression
equation:
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Exam score = 67.67 + 5.56*(hours) - 0.60*(prep exams)

We can use this estimated regression equation to
calculate the expected exam score for a student, based
on the number of hours they study and the number of
prep exams they take.

For example, a student who studies for three hours and
takes one prep exam is expected to receive a score of
83.75:

Exam score = 67.67 + 5.56*(3) - 0.60*(1) = 83.75

Keep in mind that because prep exams taken was not
statistically significant (p = 0.52), we may decide to
remove it because it doesn't add any improvement to
the overall model.

In this case, we could perform simple linear regression
using only hours studied as the explanatory variable.
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