4-13【Question】
If 
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 is a nonnegative continuous random variable, show that
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Apply this result to find the mean of the exponential distribution.

【Solution】
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4-18【Question】
If 
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【Solution】
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4-25【Question】
If 
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【Solution】
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4-26【Question】
Referring to Example B in Section 4.1.2 what is the expected number of coupons

needed to collect 
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 different types, where 
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【Solution】
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4-30【Question】
Find 
[image: image63.wmf])
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 is a Poisson random variable.

【Solution】
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4-34【Question】
Let 
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 be uniform on [0,1], and let 
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 and then finding the expectation and (b) using Theorem A of section 4.1.1.

【Solution】
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4-35【Question】
Find the mean of a negative binomial random variable.(Hint:Express the

random variable as a sum.)

【Solution】
The negative binomial random variable Y is the number of the trials on which the r-th

success occurs, in a sequence of independent trials with constant probability 
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success on each trail. Let 
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 denote a random variable defined as the number of the
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4-37【Questuon】
For what values of 
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 is the group testing of Example C in section 4.1.2 inferior to testing every individual.

【Solution】
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If 
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4-38【Question】
Let 
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 be an exponential random variable with standard deviation 
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. Find
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Chebyshev’s inequality.
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41  Find the covariance and the correlation of 
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45  Two independent measurements, X and Y, are taken of a quantity μ. E(X)=E(Y)= μ, but σ
[image: image158.wmf]X

 and σ
[image: image159.wmf]Y

 are unequal. The two measurements are combined by means of a weighted average to give

                             Z = αX + (1-α)Y

    Where α is a scalar and 0
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α
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1.

    a  Show that E(Z) = μ.

    b  Find α in terms of σ
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 and σ
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 to minimize Var(Z).

    c  Under what circumstances is it better to use the average 
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49  Let T =
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 are independent random variables with means μ and variances σ
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. Find E(T) and Var(T).
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51  If X and Y are independent random variables, find Var(XY) in terms of the means and variances of X and Y
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53  Let (X,Y) be a random point uniformly distributed on a unit disk. Show that Cov(X,Y)=0, but that X and Y are not independent.
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54  Let Y have a density that is symmetric about zero, and let X=SY, where S is an independent random variable taking on the values +1 and –1 with probability 
[image: image201.wmf]2
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 each. Show that Cov(X,Y)=0, but that X and Y are not independent.
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55  In Section 3.7, the joint density of the minimum and maximum of 
[image: image205.wmf]n

 independent uniform random variables was found. In the case 
[image: image206.wmf]n

=2, this amounts to X and Y, the minimum and maximum, respectively, of two independent random variables uniform on [0,1], having the joint density
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    a  Find the covariance and the correlation of X and Y. Does the sigh of the correlation make sense intuitively?

    b  Find E(X│Y=y) and E(Y│X=x). Do these results male sense intuitively?

    c  Find the probability density functions of the random variables E(X│Y) and E(Y│X).

    d  What is the linear predictor of Y in terms of X (denoted by 
[image: image209.wmf]Y

ˆ

=a + bX) that has minimal mean squared error? What is the mean square prediction error?

    e  What is the predictor of Y in terms of X[
[image: image210.wmf]Y

ˆ

=h(x)] that has minimal mean squared error? What is the mean square prediction error?
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67 A fair coin is tossed 
[image: image238.wmf]n

 times, and the number of heads, N, is counted. The coin is then tossed N more times. Find the expected total number of heads generated by this process.
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Let X and Y have the joint density

a  Find Cov(X,Y) and the correlation of X and Y.
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P160  #75

Find the moment-generating function of a Bernoulli random variable , and use it to find the mean, variance, and third moment.
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P161   #88

If X is a nonnegative integer-valued random variable, the probability-generating

function of X is defined to be
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c   Express the probability-generating function in terms of moment-generating function.

d   Find the probability-generating function of the Poisson distribution.
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P161  #93

Find expressions for the approximate mean and variance of Y = g(X) for 

(a) g(x)=
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Two sides, 
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