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Lecture 16 — Agenda & Examples
Agenda

1. Review Questions
2. Joint pdfs/pmfs (p(xl, v Xp) =

3. Joint CDF (F(xy, ., Xp) = P(Xy < 20, Xy S Xy, X S Xp) =
L [T (e t)dty e dty,)
4. Basic Properties Still Hold
a. f(xq, e, xy) =0VXy, .., Xy
b [ [ f ey, e, x)dxy diy = 1
5. Bivariate Normal Distribution (X;,X,)~N,(uy, iy, 6Z,0%, p)
a. Let X;,X, be continuous random variables with the joint pdf

f(xl'xz) =

1 1 <<x1 —[11)2
exp| —
21010, 1 — p? 2(1-p?) 01
Xy — Xy — Xy — Hz)\?
—2,0<1 .“1)(2 #2)+(2 .“2) >>

01 03 03

—00 < g, ty < 0, 0<o0y,0,, -1<p<1
6. Examples

Review

1. Show that the Harmonic mean (used most widely to get the average of rates such as to

1 a

average speeds in km/hr) of the Beta distribution is Hy = @ =21 This can also be
X

a+p-1
used to express averages in the original units for data that had been reciprocal
transformed for analysis, but is most useful in providing the truest measure of central
tendency for situations involving rates and ratios (versus arithmetic or geometric
means). How must we bound alpha so that the defining expression is bounded within
the support of the Beta distribution?

2. Find a generalized form of the E[X?] for any a. How does this change when we restrict
this to only moments?

3. Consider the following density describing the proportion of time per day (Y) that all
checkout counters in a supermarket are busy:

fy) = {coyz(l -4, 0=<y=<1
, 0.w
a. Find the value of c that makes f(y) a probability density function.

b. Find E(y)
c. Calculate the standard deviation of Y
4. The percentage of impurities per batch in a chemical product is a random variable X
with density function
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Fx) = {102362(1 — x), Svsvx <1

A batch with more than 40% impurities cannot be sold. Integrate the density directly to
determine the probability that a randomly selected batch cannot be sold because of
excessive impurities.

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

p2(1—p)™
p(xq,x2) = x, +1

) x1 = O,xz, xZ = 0,1

0, 0.W.
a. Confirm this is a valid pmf over the given support
2. LetY; and Y, have the joint pdf given by
_ (ky1y,, 0<y;<l1land0<y, <1
fouy) =% =
a. Find the value of k that makes this a pdf
b. Find the joint distribution function for Y; and Y,

c. Find P(Y; <2,Y, <)

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

—-X
f(xpxz):{e (1)’ 2;x1and0<x2<1

a. Confirm this is a valid pdf over the given support
b. Findthe P(.5<X; +X, <1).
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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)
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Appendix Tables ~ A-7
fable A.3 Standard Normal Curve Areas (cont.)
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