Worksheet Solutions
MATH 262 « Day 29

1 LetXanthavejointpdff(x,y) =6xy?for0<x<land0<y<1

(a) Find the marginal pdfs fy(x) and fy (y)
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(b) Sketch the marginal pdfs fx(x) and fy (y) What would you estimate to be the means E(X)

and E(Y)?
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E(X} is about here E(Y) should be close o 1
May be E(Y)= +7

maybe E(X)x 0.77

(c) Compute E(X) and E(Y).
£G)= 2%, Ozxsl, s E(X)= [ % 2xdx = 2«

3y°, O0zyzl o E(Y) = 5737247:%74/01_

L
~<\w Ibo]l\)l

f(v)=
(d) Compute E(X + Y) in two different ways.
L. Usi ng lineacity of expec'l-eo( Value:

E(X+Y)=E()+E(Y)= 2+

T Us'm\s the formula - bivariate expected value:
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Mathematica: Integrate[(x+y) 6xy”2, {x, 8, 1}, {y, 8, 1}]
inner bounds

outer bounds
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(e) How many ways are there to compute E(XY)? Now compute E (XY).

There s Or\‘y one  \Way + do  His:

E(XY) = &;Ll (Xy)éxyl alydf)c = —i_ |
Note that 4 this prohlam, E(XY)= E(X)E(Y),

(f) What are the values of Cov(X,Y) and Corr(X,Y)?

Cou(X,%) = E(XY)-E(X)E() = 5 - %53 -0
Core (X, Y) = O

2. LetXanthavejointpdff(x,y) =3x+3yfor0<x,0<y,andx+y <1

(a) Sketch the joint pdf and verify that the volume underneath is 1.

Volume: cketch ¢

j\l Sw(gwgy) Ly do - ]_ . 7C(></>/)
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To omp ute the ;A+€3Pa[ \lsi/\i Mathematica:
Integrate[3x+3y, {x, 0, 1}, {v, 0, 1-x}]

outer kounds inner  bounds

(b) What values of X and Y have high probability? What values have low probability?
X and Y are |»’l<e(/ b hove a sum clbse o 1.
X oad Y ae ot likely 4o both be near zero.
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(c) Compute the following, using technology to evaluate integrals:

CEX+7Y)

E(X+ Y) = gi J:x@ﬁ’y\ (3%#3}/} d«/ d9< = —i—

Integrate[(x+vy) (3x+3y), {x, 0, 1}, {y, 0, 1-x}]

« E(XY) E(X ‘f) = L‘ \L\-X(xyj(waL 373 dy dx :

Integrate[xy (3x+3y), {x, 0, 1}, {v, @, 1-x}]

E@ k) = ], e a)ay = 20w, omee

Integrate[3x+3y, {v, ©, 1-x}] // Simplify
|
3 3
E(X) = [x2(-)ax =| =
[ 30 ax <] 5

Integrate[x (2] (1- xz), {x, @, 1}]

L
< E(Y) WCY(’\/B:- Xoy(gx—f&y)dx = 7_(\ Dewye 1,

Integrate[3x+3y, {x, ©®, 1-y}] // Simplify

E(Y> = SOIV‘%UWZV“/ - _é‘

Integrate|y [;] (1-%), 1, @, 1}]

H‘
N

(d) What is Cov(X,Y)?

Cov (X, Y)=E(x¥)-E(X)E(Y) = -3 5= %J

3. How do E(X) and E(Y) relate to E(X + Y) and E(XY)? Does independence play a role?
E(X* Y) = ECXB + E(Yﬁ 10)/ \if\earl‘)‘/ of  ex }oe_d‘ajr} on.,

TE K ad Y ace independent, then  E(XY)= E(X)E(Y).

(Tke, converse is not -J—rue,!)
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