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Outline
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Maximum Likelihood Estimation(MLE)
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Maximum Likelihood Estimation(MLE)
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Maximum of a Posterior Estimation(MAP)
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Maximum of a Posterior Estimation(MAP)
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Review of Common Probability Distributions
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Binary Variables
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Binary Variables - MLE
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Binary Variables
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Binary Variables
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Categorical Variables

CIS 5930: Probabilistic Modeling Spring 2025 12/74



Categorical Variables
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Categorical Variables - MLE
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Categorical Variables
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Link Categorical RVs to ML Models(Later)
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Distribution of Discrete Distributions
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Beta Distribution with Different a, b
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Beta Distribution
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Distribution of Discrete Distributions
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Dirichlet Distribution: Distribution Over Simplex
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Dirichlet Distribution
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Continuous Variables
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Multivariate Gaussian Distribution
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Contours of 2-D Gaussian
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Multivariate Gaussian Distribution - MLE
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Multivariate Gaussian Distribution - MLE
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Multivariate Gaussian Distribution - MLE
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Multivariate Gaussian Distribution - MLE
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Multivariate Gaussian Distribution - MLE
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Partitioned Gaussian
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Conditional Gaussian Distribution
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Marginal Gaussian Distribution
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Marginal Gaussian Distribution
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Gamma Distribution
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Gamma Distribution
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Gamma Distribution
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Gamma Distribution
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Gamma Distribution
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Inverse Gamma Distribution
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Inverse Gamma Distribution
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Wishart Distribution
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Wishart Distribution
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Wishart Distribution
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Wishart Distribution
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Inverse Wishart Distribution
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Inverse Wishart Distribution
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Student t’s distribution
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Student t’s distribution
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Student t’s distribution
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Student t’s distribution
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Student t’s distribution - heavy tail
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Student t’s distribution - robustness
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Student t’s distribution
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Student t’s distribution
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Student t’s distribution
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Multivariate Student-t distribution
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Multivariate Student-t distribution
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Multivariate Student-t distribution
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What you need to know
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