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OLS Regression and ANOVA in Excel 2013

Note: Other versions of excel generally have these same functions, but the menus/paths may differ

Note: Regression and ANOVA is appropriate if you are working with two continuous variables (e.g., 1.1,
1.2, 1.4, 2.7). Discrete numerical categories (e.g., 1, 2, 3, 4) can sometimes be treated as continuous.
ANOVA is also appropriate if you have a categorical independent (e.g., yes/no coded as 1, 2) and a
continuous dependent variable. Neither is appropriate if you the independent variable is continuous.

(1) Input data into excel. Make sure data are formatted as numbers with no additional information
in the cells:

(2) Make sure you have the Data Analysis Toolpak. Go to the DATA tab, and select the Data
Analysis Toolpak (on the right). If you do not see that option, do a google search for “Data
Analysis Toolpak in Excel” to find the instructions on how to add it (for free)
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(3) In the Data Analysis popup window, scroll down to select “Regression” and then “OK”

(4) Put your mouse in the box for “Input Y Range” and then drag a box around one of your
dependent variables. Then put your mouse in “Input X Range” and drag a box around your
independent variable. Then click “OK”
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(5) You should see the output of the regression analysis pop up in a new worksheet. It will look like
the output below. Expand the width of column A if needed so you can see the text. (note: I
added the blue highlighting)

(6) We are particularly interested in five items on the output (highlighted above):
a. The R Square. This is how linear the relationship between the variables are. The closer

to 1, the more linear the relationship, and the more variation in Y (dependent variable)
that is explained by X (independent variable). In the example below, the R Square is 0.97
(round to 2 decimal places). This means the relationship is highly linear (“a good fit”),
and 97% of variation in X is explained by Y. Remember that this does NOT reflect
causation (we can’t know from this analysis if one variable causes variation in the
other), but instead just shows there is a relationship.

b. Excel runs an “Analysis of Variance” (ANOVA) along with the OLS regression.
i. The F is a measure of the strength of the relationship. In the example, the F is

535.81, which is good. Don’t worry too much about the F, just write it down.
ii. The Significance F is the P-Value. This tells us how significant the relationship is.

In the example, the P-Value is very low, 9.39 E-14, which is excel’s way of using
scientific notation. This means 9.39 x 10-14, or 0.0000000000000939. It is
excessive to report all this though. The convention is that the relationship is
“statistically significant” if P<0.05, and “highly statistically significant” if P<0.01.
So here you can simply record P<0.01. If you want to show it is very very good,
just report one more zero (P<0.001).

c. The coefficients give you the formula of your regression line. The formula of a line is:
y = mx+b, where m is the slope and b is the y-intercept. In the excel output, the slope is
the X Variable 1 coefficient, and the y-intercept is the Intercept Coefficient. So for the
example, y = 2.0156x + 5.9699. I have rounded to 4 places, but 2 is usually OK also. This
is our predictor equation. So, if we wanted to predict variable Y with a value of X, we
would simply insert the X value into the equation and get Y.



Regression & ANOVA In Excel 4 by M. Ramsier, HSU, 4-14-2017

(7) This is how you would state your results in a paper. There was a statistically significant
relationship between (insert name of one variable) and (insert name of the other variable)
(R2=0.97, ANOVA F=535.81, P<0.001).

(8) Now, let’s represent the data graphically. Go back to your data, and click the INSERT tab up top,
them charts>scatterchart

(9) Right click on the chart area and “Select Data”
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(10)Put your mouse in “Chart Data Range” and then draw a box around both columns of data (they
will need to be next to each other).

(11) Your data should now be in the chart:
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(12) Adjust your chart axes – double clock on the numbers in the axes, and a dialog box should pop
up on the right. Change the min and max values to bracket your data, then close the dialog box.

(13)Right click on the data points (the actual dots in the chart) and “Add Trendline”
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(14)In the trendline dialog box that pops up on the right, select linear (if your data are linear), and
scroll down to check the boxes for “Display equation…” and “Display R-squared…”, then close
the dialog box.

(15)The equation in the trendline should match the equation achieved with your OLS. If not, check
to make sure you have your columns organizes so that the independent variable is to the left of
the dependent, then redo the chart. Note: If you change any of the data, you will need to delete
and re-add the trendline, as the equation of the line and the R2 will not automatically update.

(16) Now, move your columns around so that your next dependent variable is next to the
independent variable, and repeat all steps. For this analysis (see below), the relationship was
not significant (R2=0.02, ANOVA F=0.36, P=0.56). Note that since the P was not <0.01, I am going
to report the actual value, which you would do for any value >0.01, such as 0.02, 0.04, 0.12…).
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(17)There are various other things that can happen with your data. For example, there may be an
exponential relationship between the data (common in growth studies), in which case an
exponential trend line would need to be fit:
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(18) You cannot run an OLS with exponential data and get a correct P value for the relationship,
unless you first log transform the data. For example:
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Select the Ln (Natural log) transformed data for your Y variable:

Now, you can use the OLS output R Square and ANOVA F and P (significance), but use the
equation of the line from the scatterplot of the non-log transformed data.


