Deriving a Marginal Studen t-t Distribution

Aaron A. D'Souza

Assumethat x is a Gaussiandistributed random variable with a known mean but unknown
precision (inversevariance) . This unknown precision is distributed accordingto a Gamma
distribution with order and scalea and b respectively:
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The marginal distribution of x is derived as follows:
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Hencethe marginal distribution of x is a Student-t distribution with shape parameter a and
scale parameter b. Figure 2 comparesthe conditional and marginal distributions of x under
seweral Gamma distributions.
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Figure 1: For the given Gamma distribution over , we can compare the conditional and
marginal distributions. Note that a higher variance Gamma distribution causesa greater
smaring, resulting in a heavier tailed marginal distribution.
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