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How can one calculate P-values in Excel?

P-values are a statistical measure used to determine the significance of a relationship between two
variables. In Excel, P-values can be calculated using the built-in function "TDIST", which calculates
the probability of a t-statistic occurring. This function requires three inputs: the t-statistic, the
degrees of freedom, and the type of test (one-tailed or two-tailed). The resulting P-value can be
interpreted as the probability of obtaining a result as extreme or more extreme than the observed
data, assuming the null hypothesis is true. This method allows for quick and accurate calculation of
P-values in Excel, making it a useful tool for data analysis and hypothesis testing.

Calculate P-Values in Excel (3 Examples)

In statistics, we use to determine whether some claim
about ais true or not.

When we perform a hypothesis test, we often receive a
t-score test statistic as a result.

Once we find this t-score test statistic, we can then find
the p-value associated with it.

If this p-value is less than a certain value (e.g. 0.10, 0.05,
0.01), then we reject the null hypothesis of the test and
conclude that our findings are statistically significant.

The following examples show how to calculate a p-
value for a test statistic in Excel in three different
scenarios.

Example 1: Calculate P-Value for Two-Tailed Test
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Suppose a botanist wants to know if the mean height of
a certain species of plant is equal to 15 inches.

In of 12 plants, she finds that the sample mean height is
14.33 inches and the sample standard deviation is 1.37
inches.

She performs a hypothesis test using the following null
and alternative hypotheses:

HO (Null Hypothesis): u= 15 inches

HA (Alternative Hypothesis): p ? 15inches

The test statistic is calculated as:
t=(x-p/(siVn)t =(14.33-15) / (1.37/V12)t = -1.694

The degrees of freedom associated with this test
statistic is n-1 = 12-1 = 11.

To find the p-value for this test statistic, we will use the
following formula in Excel:

=T.DIST.2T(ABS(-1.694), 11)
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The following screenshot shows how to use this
formula in practice.

Al v i fx  =T.DIST.2T(ABS(-1.694), 11)

A B C D E F
0.118356
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The two-tailed p-value is 0.1184.

Since this valueis not less than .05, we fail to reject the
null hypothesis. We do not have sufficient evidence to
say that the mean height of plants is different from 15

inches.

Example 2: Calculate P-Value for Left-Tailed Test

Suppose it's assumed that the average weight of a
certain widget produced at a factory is 20 grams.
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However, one inspector believes the true average
weight is less than 20 grams.

To test this, he weighs a simple random sample of 20
widgets and obtains the following information:

n =20 widgetsx = 19.8 gramss = 3.1 grams

He then performs a hypothesis test using the following
null and alternative hypotheses:

HO (Null Hypothesis): u =20 grams

HA (Alternative Hypothesis): u < 20 grams

The test statistic is calculated as:

t = (x - n)/ (siVn)t = (19.8-20) / (3.1/V20)t = -.2885

The degrees of freedom associated with this test
statistic is n-1 = 20-1 = 19.

To find the p-value for this test statistic, we will use the
following formula in Excel:

=T.DIST(-.2885, 19, TRUE)
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The following screenshot shows how to use this
formula in practice.

Al v i ﬁc =T.DIST(-0.2885, 19, TRUE)

A B C D E F
0.388044
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The left-tailed p-value is 0.388044.

Since this valueis not less than .05, the inspector fails
to reject the null hypothesis. He does not have
sufficient evidence to say that the true mean weight of
widgets produced at this factory is less than 20 grams.

Note: We used the argument TRUE to specify that the
cumulative distribution function should be used when
calculating the p-value.
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Example 3: Calculate P-Value for Right-Tailed Test

Suppose it's assumed that the average height of a
certain species of plant is 10 inches tall. However, one
botanist claims the true average height is greater than
10 inches.

To test this claim, she goes out and measures the
height of a of 15 plants and obtains the following
information:

n =15 plantsx =11.4 inchess = 2.5 inches

She then performs a hypothesis test using the following
null and alternative hypotheses:

HO (Null Hypothesis): pu< 10 inches

HA (Alternative Hypothesis): u > 10 inches

The test statistic is calculated as:

t=(x - p)/ (siVn)t = (11.4-10) / (2.5/V15)t = 2.1689

The degrees of freedom associated with this test

statistic is n-1 = 15-1 = 14.
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To find the p-value for this test statistic, we will use the
following formula in Excel:

=T.DIST.RT(2.1689, 14)

The following screenshot shows how to use this
formula in practice.

Al v i fx  =T.DIST.RT(2.1689, 14)
A B C D E  _F
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The right-tailed p-value is 0.023901.

Since this value is less than .05, the botanist can reject
the null hypothesis. She has sufficient evidence to say
that the true mean height for this species of plant is
greater than 10 inches.
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The following tutorials explain how to perform other
common tasks in Excel:
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