AMS 311, Lecture 8 

February 20, 2001

Announcements

1. Two problem quiz next class, one combinatorial problem, one Bayes’ Theorem problem. You may use one sheet of notes in the quiz.

2. There is an examination on Thursday, March 1. My added office hours are Friday, Feb 23 from 2 to 4 pm; Tuesday, Feb 27 from 2:15 to 4:15 (one extra office hour), and a Wednesday office hour to be announced later. 

Example Problems

Some probability problems phrased in statistical terms:

1. A research team will run a clinical trial on male patients that has a probability of Type I error 0.10. They will also run a clinical trial on female patients; the probability of Type I error in the female clinical trial is also 0.10. The results for the two clinical trials are independent. What is the probability that the research team makes at least one Type I error?

Use P(A(B).
2. A research team included information on one hundred independent variables in a multiple regression, x1, , x100. They will estimate the regression coefficient associated with xi by the ordinary least squares estimate Bi. They will test one hundred null hypotheses: H0,1: E(B1)=0 at level of significance α, , H0,100: E(B100)=0 at level of significance α. Let αO be the probability that the researcher rejects at least one of  H0,1, , H0,100. What is the largest value of α that guarantees that αO  .10?




Use Boole’s (Bonferroni’s) Inequality.

Hard problem requiring the law of total probability

Example 3.14. Gambler’s Ruin Problem: Two gamblers play the game of “heads or tails,” in which each time a fair coin lands heads up, player A wins $1 from B, and each time it lands tails up, player B wins $1 from A. Suppose that player A initially has a dollars and player B has b dollars. If they continue to play this game successively, what is the probability that (a) A will be ruined; (b) the game goes forever with nobody winning?

Expectation of Discrete Random Variables

Definition The expected value of a discrete random variable X with the set of possible values A and the probability function p(x) is defined by 
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We say that E(X) exists if this sum converges absolutely. 

Theorem 4.1  If X is a constant random variable, that is, if 
[image: image2.wmf]P

X

c

(

)

=

=

1

 for a constant c, then 
[image: image3.wmf]E

X

c

(

)

.

=


Theorem 4.2 Let X be a discrete random variable with set of possible values A and probability function p(x), and let g be a real-valued function. Then g(X) is a random variable with 
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Corollary Let X be a discrete random variable; 
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be real-valued functions, and let 
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Definition Let X be a discrete random variable with a set of possible values A, probability function p(x), and 
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 and Var(X), called the standard deviation and the variance of X, respectively, are defined by 
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Theorem 4.3 
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Theorem 4.4 Let X be a discrete random variable with the set of possible values A, and mean (. Then var(X)=0 if and only if X is a constant with probability 1. 

Theorem 4.5 Let X be a discrete random variable; then for constants a and b we have that 
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Definitions of higher moments.
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