
5-2 Two Continuous Random Variables

5-2.1 Joint Probability Distribution

Definition
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5-2 Two Continuous Random Variables

Figure 5-6 Joint probability density function for random 

variables X and Y.
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5-2 Two Continuous Random Variables

Example 5-12
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5-2 Two Continuous Random Variables

Example 5-12
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5-2 Two Continuous Random Variables

Figure 5-8 The joint probability density function of X and Y is 

nonzero over the shaded region.
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5-2 Two Continuous Random Variables

Example 5-12
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5-2 Two Continuous Random Variables

Figure 5-9 Region of integration for the probability that X < 

1000 and Y < 2000 is darkly shaded.
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5-2 Two Continuous Random Variables

5-2.2 Marginal Probability Distributions

Definition
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5-2 Two Continuous Random Variables

Example 5-13
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5-2 Two Continuous Random Variables

Figure 5-10 Region of 

integration for the 

probability that Y < 2000 

is darkly shaded and it is 

partitioned into two 

regions with x < 2000 

and and x > 2000.

Dr. Saed TARAPIAH Joint Probability Distributions 34



5-2 Two Continuous Random Variables

Example 5-13
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5-2 Two Continuous Random Variables

Example 5-13
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5-2 Two Continuous Random Variables

Example 5-13
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5-2 Two Continuous Random Variables

5-2.3 Conditional Probability Distributions

Definition
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5-2 Two Continuous Random Variables

5-2.3 Conditional Probability Distributions
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5-2 Two Continuous Random Variables

Example 5-14
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5-2 Two Continuous Random Variables

Example 5-14

Figure 5-11 The 

conditional probability 

density function for Y, given 

that x = 1500, is nonzero 

over the solid line.

Dr. Saed TARAPIAH Joint Probability Distributions 41



5-2 Two Continuous Random Variables

Definition: Conditional Mean and Variance

Dr. Saed TARAPIAH Joint Probability Distributions 42



5-2 Two Continuous Random Variables

5-2.4 Independence

Definition
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5-2 Two Continuous Random Variables

Example 5-16
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5-2 Two Continuous Random Variables

Example 5-18
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5-2 Two Continuous Random Variables 

Example 5-20
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Definition: Marginal Probability Density Function

5-2 Two Continuous Random Variables
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Mean and Variance from Joint Distribution

5-2 Two Continuous Random Variables
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Distribution of a Subset of Random Variables

5-2 Two Continuous Random Variables
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5-2 Two Continuous Random Variables 

Conditional Probability Distribution

Definition
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5-2 Two Continuous Random Variables

Example 5-23
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5-2 Two Continuous Random Variables

Example 5-23
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