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1 (20) Skills: Distributions

In this problem, X denotes an rv, fx(z) its pdf, Fx(z) its cdf, and Mx(t)
its mgf. True or false? Circle one.

0 < fx(x) <1, for all .

e 0 < Fx(x) <1, for all z.

if To > I, then FX(ZL’Q) > Fx(Ij)

Mx(0) =1 iff X is a positive random variable
o E[X* = ME(0)
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Answers. F, T, F, F, F

2 (20) Skills: Mean and Median

Consider the pmf illustrated below for the discrete rv X:

e Compute the mean of X, namely py = E[X].

e Compute the median of X, namely the value of m for which Fx(m) =
1/2.

Answers. ux = E[X] =9/8; Fx(m) = 1/2 at the median value m = 1.



3 (20) Skills: Transformation of RVs

The rv X has distribution function Fx(z), where Fx(z) = 0 for x < 0,
Fx(z)=ua,for 0 <z <1, and Fx(z) =1, for z > 1.

e Plot Fx(x) and fx(z) vs x.

Now compute the distribution function Fy (y) and the density function fy(y)
for the random variable Y = X?.

o Iy(y) =

* fy(y) =

e plot fy(y) vs y.

Answers. Fy(y) = P[X? <y] =P[X < /y] =0,y < 0;= /5,0 <y <
L=1Ly>1 fy(y)= 2—\1@,0 <y < 1;=0, elsewhere.



4 (20) Mastery: Histograms

The rv X has the pdf illustrated below:

Let’s suppose you generate M = 16 samples of X, place them in cells or
intervals or bins 2(7 — 1) < x < 24, and build the histogram fx(z) = /4,
for 2(i — 1) < x < 2i, and i = 1,2, 3. Here, v; is the number of samples that

lies in the interval 2(i — 1) < = < 2i.

Compute the probability of generating a perfect histogram f x, where a per-
fect histogram is one that perfectly matches fx.

nswers. Want —— = £ = on (0,2|;= on (2,4|;= on (4, 06].
A W i = 35 = 1/8 0,2 1/4 2,4 1/8 4,6

So, (vy,ve,v3) = (4,8,4) and

6! 1., 14,1

PI(4,8,4)] = 5 (D'




5 (20) Mastery: Synsthesis of a RV

I would like to simulate radii in the bivariate normal experiment. This means
I must simulate Rayleigh distributed rvs from MATLAB’s uniforms. So, let
U be a random variable that is uniformly distributed on the internal (0, 1].
From this random variable, show how to synthesize a random variable R

r

whose density function is the Rayleigh density, fr(r) = e s .

[

Answer. From fg(r) compute

Set u=1— e ""/2°" and solve for 7
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