Winter, 2008

Monday, Feb. 18

Stat 321 – Lecture 17
Combinations of Random Variables (Ch. 5)
Example 1: 
(a) Let X1 represent the waiting time (in minutes) at a bus stop.  Suppose X1 is uniformly distribution on the interval [0,5].  What are the expected value and variance of X1?




Let X2 represent the waiting time at a second bus stop.  Suppose X2 is also uniformly distribution on the interval [0,5].  Can we model the distribution of Y = X1 + X2, the total wait time?  What are the expected value and variance of Y?
(b) One way to investigate the behavior of this new random variable, Y, is through simulation.
MTB> random 1000 c1 c2;

SUBC> unif 0 5.

MTB > let c3=c1+c2

Describe the shape, center, and spread of the observations in C3.

(c) It can be shown that the total weight time, Y = X1+ X2 has the following probability density function:
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What are the expected value and variance of Y?
(d) How does this distribution compare to Y = 2X1? Why does this make sense?

(e) Suppose the waiting times for the second bus somehow depends on the first bus, X2 = 2X1- 2.  What are the expected value and variance of X2 now?
How will this affect the shape, center, and spread of the distribution of X1 + X2?
Rules for Expected Value
E(X+Y) = E(X) + E(Y)

Rules for Variance

V(X+Y) = V(X) + V(Y)  IF X and Y are independent
(e) What about the combined waiting time for 3 buses, Y = X1 + X2 + X3?

center:


spread:


shape:

(f) What about the combined waiting time for 10 buses, Y = X1 + … + X10?
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(g) What about the average waiting time for the 10 buses, 
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 = (X1 + … + X10)/n?
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