AMS 311, April 26, 2001 

Lecture 21 

Final Homework, due May 3 (returned May 8): 

1. Let X and Y be random variables with var(X)=4, var(Y)=9, and var(X-Y)=16. What is cov(X,Y)?  

2. Let X and Y have a bivariate normal distribution such that X has mean 2 and variance 4. The random variable Y has mean –1 and variance 9, and 
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 Let the random variable W=X+2Y.  What is the distribution of W? What are the mean and variance of W?

3. Let X, Y, and W be random variables with means 0, 2, and 6, respectively, and variances 3, 4, and 6, respectively. The covariances are:  cov(X,Y)=1, cov(X,W)=2, and cov(Y,W)=3. What are the mean and variance of 2X-Y+Z?  

4. Let X be a continuous random variable with density function (pdf) 
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 and zero otherwise. If M(t) is the moment-generating function of X, then what is M(-6()?

5. Let the discrete random variable X have the probability (mass) function 
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 and zero otherwise. What is the moment generating function of X?

6. The random variable X has moment-generating function 
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 that is X is Poisson, What is its second moment about 0?

7. A random variable X has moment generating function 
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 What is 
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In problems 8 through 11, The winnings W in a game of chance have an expected value $25 and variance 1,000,000.

8. Describe the distribution of 
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 the total winnings after 100 independent plays of the game of chance. 

9. What is 
[image: image8.wmf]P

S

(

)

?

100

0

£

 

10. What is the value of the reserve r that you should hold so that 
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11. How many times n would a gambler have to play this game of chance so the probability that Sn is greater than 0 is 0.999? 

Chapter Nine 

Expectation is a linear operator (Theorem 9.1).

Cauchy-Schwartz Inequality for expectations:
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Two facts that follow from this are that 
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 and that the correlation of two random variables is bounded between –1 and 1. 

Definition of covariance of two random variables
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Let  
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 where X, Y, and Z are random variables and a, b, and c are constants. Then,
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Covariances of three or more random variables are often displayed in a covariance matrix.

Correlation is defined to be 
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Application to hedging.

Example problem: There are three random variables X, Y, and Z with 
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Find 
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Study Aid: Some old quiz problems and solutions:

1. From 20 potential women juror and 30 potential men jurors, a jury of 12 is chosen at random. Let X be the number of men selected. Find the probability function of X.

Answer: The distribution is hypergeometric. Remember that jurors can be selected at most once:
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 The probability function is zero otherwise. 

2. Suppose that the Internal Revenue Service will audit 20 percent of income tax returns reporting an annual gross income of over $120,000. What is the probability that of 20 such returns, at most 5 will be audited.  Give your answer as a formula. Do not evaluate it numerically. Also, what is the mean and variance of the number of the 20 returns audited? 

Solution: The distribution is binomial with n=20 trials and probability of “success” 0.20. The distribution is not Poisson because we are not modeling a rare event and there is a fixed sample size, in which every object is examined. This is a common quality control setup: 
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[image: image22.wmf]np

=

=

20

0

2

4

(

.

)

.

 Variance is 
[image: image23.wmf]np

p

(

)

(

.

)

.

.

1

4

0

8

3

2

-

=

=


_1018330303.unknown

_1049780751.unknown

_1049784006.unknown

_1049784362.unknown

_1049784022.unknown

_1049783602.unknown

_1018935621.unknown

_1049780354.unknown

_1018935744.unknown

_1018330363.unknown

_1018935530.unknown

_1018330332.unknown

_1018329846.unknown

_1018330112.unknown

_1018330250.unknown

_1018329937.unknown

_1018329165.unknown

_1018329745.unknown

_1016944529.unknown

_1016944929.unknown

_1018328842.unknown

_1016944894.unknown

_1016942995.unknown

