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Sample Spaces
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Events
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Operations on Events
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Event Spaces
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Probability Measures
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Probability Spaces
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Some Properties of Probability Measures
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Conditional Probability
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Independence
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Independence
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Independence
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Random Variables
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Dice Example
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Even Simpler Example
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Defining Events via Random Variables
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Cumulative Distribution Functions
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Properties of CDFs
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Probability Mass Functions(Discrete)

CIS 5930: Probabilistic Modeling Spring 2025 19/41



Probability Density Functions(Continuous)
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Example: Uniform Distribution
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Transforming a Random Variable
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Expectation
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Linearity of Expectation
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Expectation of a Function of a RV
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Variance
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Example: Normal Distribution
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Joint Distributions
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Joint Densities
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Marginal Distributions
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Cold Example: Probability Tables
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Cold Example: Marginals
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Conditional Densities
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Cold Example: Conditional Probabilities
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Independent Random Variables
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Conditional Expectation
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Expectation of the Product of Two RVs
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Covariance
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Correlation
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Independent RVs are Uncorrelated
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More on Independence and Correlation
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