Austin Menger 1
3375Q

Lecture 17 — Agenda & Examples
Agenda

1. Review Questions

2. Marginal Distribution
a. pi(xg) = szeszp(xl'xz)
b. fi(x1) = [2,, f (1, x2)dx,

3. Conditional Distribution

p(x1,%2)
a. P1|2(x1) = Da (i) (1x22)

f( )
b. f1|2(x1) = fx(lxxi

4. Proof that any conditional distribution is a valid distribution (assuming the joint and
marginal distributions are valid distributions).

5. These are distributions, so they should integrate/sum to 1 and we can find expectation!

6. A very special joint distribution is the Bivariate Normal Distribution

(X1, X2)~No(uy, 1z, 07, 03, p)
a. Let X;,X, be continuous random variables with the joint pdf

fxq,x5) = 1 exp| — 1 <( 'ul)
v 2m0,0,41 — p? P 2(1-p?) 01

X1 — Xy — Xo — Uz\?
—2,D<1 U1>(2 .Uz)_l_(z Hz) >>
0, 0, o,
—00 < Uy, Uy < 00, 0<o0y,0,, -1<p<l1
b. The marginal distribution of X; is given by N(u;, 67) fori=1,2

c. The conditional distribution of X;|X, = x, is N (,ul + 2% (%, — 1), 02 (1 —
2 .
P )) for all fixed x, e R

d. The conditional distribution of X,|X; = x; is N (uz + 2% (0, — py),02(1 — p2)>

for all fixed x; e R
7. Examples

Review

1. Let X; and X, be continuous random variables with the following joint pdf:

e %1, 0<x;and0<x,<1
f(xl,x2)={ 0, 0. W. 1 z

a. Confirm this is a valid pdf over the given support
b. Findthe P(.5 < X; +X, <1).
2. Consider the following joint pmf of 2 random variables X, Y:

p(x,y) —x+y+1 forx €{0,1,2} y € {0, c}
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Find the value c such that this is a joint pmf on the given support.
Whatis P(X = 2)?
Whatis P(X < 2)?
Whatis P(X — Y% < 0)?

e. Whatisthe P(X +Y? -3 < 2)?
Suppose that Y; and Y, are uniformly distributed over the triangle shaded such as in
Exercise 5.11 from your text.

a. Whatis the joint pdf of ¥; and Y5, i.e. f(yq,V,)?

b. Confirm that this is a valid pdf over the defined support

c. Whatisthe P(Y; < 0)?

d. Whatis the P (Y1 < %)?

e. Whatis the P (Y1 < %,Yz < %)?

o0 0 T o

Lecture

1.

3y, 0=y, <y; <1
0, o.w.
a. Find the marginal density function for Y,

b. For what values of y, is the conditional density f(y,|y,) defined?

c. Whatisthe P(y, > |y, =2)?
Suppose that we have S; = {0,1,2}, S, = {—1,0,1} and the joint distribution p(x;, x,)
defined as p(x,,x,) = 0 when (x4, x,) = (0,—1),(0,1),(1,0),(2,—1),(2,1) and
p(xq,x,) = .25 when (x4,x,) = (0,0),(1,-1),(1,1),(2,0).

a. Obtain the marginal pmf of X, f; (x;).

b. Prove that f; (x;) is a valid distribution and find the E[X,].

c. Find the conditional pmf f;,(x;) when x, = —1.
Consider the joint distribution of X, X,, X3, X,
F(xy, X, X3,%4) = At A1tX2+x3+20) for 0 < x;, X5, 43,4 < 00,1 > 0

a. Prove that the distribution is a valid distribution

b. Find f5(x3) and label this distribution.

c. Find f33(x1,%5,x3)

d. Find fi 5 314(x1, X2, X3). Notice anything?
Assume that (X, X,)~N, (2, 5,4,9, %)

a. Whatis P(x; > 2)?

b. What is the E[X2]?
Recall that two Bivariate Normal random variables X; and X, have the following joint
pdf

O xy) = 1 exp [ 1 <(x1—u1)2_2p (Xl_ﬂl)(xz_ﬂz)
v 210,054/ 1 — p? 2(1-p?) 01 01 02

+ (xz;ﬂ2)2>>

Consider the distribution f(y,,v,) = {
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What happens when the two random variables are independent?

6. Suppose that 2 random variables have the following joint pdf

fxy,x,) = ﬁexl) _ (g) ((xlz— 1) B <x12— 1) (x24— 1) + (X24_ 1) >

Find the E[X?|X, = x,].
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A6 Appendix Tables

@@ =PZ=9
Table A.3 Standard Normal Curve Areas Standard normal density cury,
4

Shaded area = D(z)

D
07 .08 .09
z 00 01 02 03 04 -LL
0003 0003 0003 oo

-34 | 0003 0003  .0003  .0003  .0003 gggi 0004 0004 0004 ono3
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=32 .0007 .0007 0006 .0006 .0006 .0006 0008 .0007 ;
-3 0010 L0009 0009 0009 0008 0008 .0008 bk ol gg%
—N 0013 0013 : ; 0012 0011 0011 ;
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Appendix Tables ~ A-7
fable A.3 Standard Normal Curve Areas (cont.)

D) = Pz =
£ 00 01 02 s
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