Probability and Statistics 1
STAT 3600 — Fall 2021
Le Chen
1zc0090@auburn.edu

Last updated on

July 4, 2021

Auburn University
Auburn AL


lzc0090@auburn.edu

Chapter 4. Bivariate Distributions



Chapter 4. Bivariate Distributions

§ 4.5 The Bivariate Normal Distribution
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Definition 4.5-1 A bivariate r.v. (X, Y is called the bivariate normal(or gaussian)
distribution if the joint pdf is given by
1
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A joint pdf of this form is called a bivariate normal pdf .
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The marginal pdf of X is

fi(x) = fx(x) = ) M}
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and so the conditional distribution of Y, given that X = X, is a normal
distribution with conditional mean

oy
E(Y[X) = pyjx = py + p— (X — px)
ax
and conditional variance

Var(Y[x) = o3y = o3(1 - o).
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Example 4.5-1 Let X and Y have a bivariate normal distribution with parameters
ux = =3, uy = 10,0% = 25,0% =9, and p = 3/5.
(a) Compute P(—5 < X < 5).

(b) Compute P(—5 < X < 5|Y = 13).

(c) Compute P(7 < Y < 16).

(d) Compute P(7 < Y < 16| X = 2).

Ans.

(a) 0.6006;

(b) 0.7888;

(c) 0.8185;

(d) 0.9371.
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Theorem 4.5-1 If X and Y have a bivariate distribution with correlation coefficient
p, then X and Y are independent if and only if p = 0.
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Exercises from textbook: 4.5-1, 4.5-3, 4.5-6, 4.5-7, 4.5-8.
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