機率期中考補考
5/22/03 

              (close book)

1. (15%)

A continuous random variable X has cdf 
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. What is the range for X? Find its pdf, and evaluate xk, its 100kth quantile.
Ans:


Prob. 16, Sec. 2.5

2. (20%)

The waiting period from the time a book is ordered until it is received is a random variable with mean seven days and standard deviation two days. If John wants to be 95% sure that he receives a book by a certain date, how early should he order the book?
Ans:

Let X be the waiting period from the time John orders the book until he receives it. We want to find a so that P(X < a) ( 0.95, or equivalently, P(X ( a) ( 0.05. But
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So, we should determine the value of a for which 
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; it is easily seen that a ( 15.9 or a = 16. Therefore, John should order the book 16 days earlier.

3.  (20%)

If X is a Poisson with parameter (, show that the probability that X is an even number is given by 
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, where 0 is considered even. (Hint: Consider the power-series expansion of 
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Ans:


Prob. 16, Sec. 3.3
4. (15%)

Derive the variance for the hypergeometric random variable X with parameters m, n, r.
Ans:


Prob. 8, Sec. 3.4

5.  (15%)
A certain rare blood type can be found in only 0.05% of people. If the population of a randomly selected group is 3000, what is the probability that at least two persons in the group have this rare blood type?
Ans:
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6.  (15%)
In a certain town, crimes occur at a Poisson rate of five per month. What is the probability of having exactly two months (not necessarily consecutive) with no crimes during the next year?
Ans:

Choose one month as the unit of time. Then ( = 5 and the probability of no crimes during any given month of a year is P(N(1) = 0) = e-5 = 0.067. Hence the desired probability is
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