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Student’s t-distribution

Definition :A continuous random variable X is said to have a t-distribution with ν

degrees of freedom if its probability density function is of the form:

where ν > 0. If X has a t-distribution with ν degrees of freedom, then we denote it

by writing X~t(v). The t-distribution was discovered by W.S. Gosset (1876-1936)

of England who published his work under the pseudonym of student. Therefore,

this distribution is known as Student’s t-distribution.

Note: if ν → ∞ , then

which is the probability density function of the standard normal distribution.



Student’s t-distribution

Theorem : If the random variable X has a t-distribution with ν degrees

of freedom, then:

and

where DNE means does not exist.

Theorem: If Z ∼ N(0, 1) and and in addition, Z and U are independent,

then the random variable W defined by :

has a t-distribution with ν degrees of freedom.

Note: A standard Student’’s t random variable X does not possess a moment

generating function.



Student’s t-distribution

Example: If T ∼ t(10), then what is the probability that T is at least 2.228 ?

Solution:

Example: If T ∼ t(19), then what is the value of the constant c such that

Solution: (1-𝛼) compared to the table

Hence:

Thus, using the t-table, we get for 19 degrees of freedom c = 2.093.

0.025
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