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Summary

A factsheet for the 𝑡-distribution.

Figure 1: An example of the 𝑡-distribution with 𝜈 = df = 2 and 𝜇 = 0.

Where to use: The 𝑡-distribution is a special case of the 𝐹-distribution, as (𝑡(𝜈))2 = 𝐹(1, 𝜈).
This distribution is used for continuous random variables with heavier tails than the normal
distribution, and it is often employed in hypothesis testing where the population standard
deviation is unknown. (See Guide: Introduction to hypothesis testing for more.)

Notation: 𝑋 ∼ 𝑡(𝜈)

Parameter: The integer 𝜈 representing the degrees of freedom.
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Quantity Value Notes

Mean 𝔼(𝑋) = 0

Variance 𝕍(𝑋) = 𝜈
𝜈 − 2

𝜈 > 2
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2 )
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𝜈 )
− 𝜈+1

2 Γ(𝑥) is the gamma function

CDF ℙ(𝑋 ≤ 𝑥) =
1
2

+ 𝑥Γ (𝜈+1
2 ) (2𝐹1( 1

2 , 𝜈+1
2 ; 3

2 ;− 𝑥2
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Γ( 𝜈
2 )

√
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Γ(𝑥) is the gamma function,

2𝐹1(𝑎, 𝑏; 𝑐; 𝑧) is the
hypergeometric function

Example: You have a sample of 40 measurements of Cantor’s Confectionery chocolate bar
lengths. From this, you would like to conduct a one sample 𝑡-test comparing the sample to a
hypothesized mean. You find the degrees of freedom:

degrees of freedom = sample size − 1 = 40 − 1 = 39

The 𝑡 distribution, which will be used as a reference distribution for the 𝑡-test, can be expressed
as 𝑋 ∼ 𝑡(39), meaning the degrees of freedom is 39. See Guide: Introduction to hypothesis
testing for more.

Further reading

This interactive element appears in Overview: Probability distributions. Please click this link
to go to the guide.

Version history

v1.0: initial version created 04/25 by tdhc and Michelle Arnetta as part of a University of St
Andrews VIP project.

• v1.1: moved to factsheet form and populated with material from Overview: Probability
distributions by tdhc.

This work is licensed under CC BY-NC-SA 4.0.
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