Problems from the book Probability and Statistics for Engineering and the Sciences Sixth Edition by Jay Devore 
#22 Problem 1
[image: image1.jpg](/Zi. Let X denote the proportion of allotted time that a
randomly selected student spends working on a cer-
tain aptitude test. Suppose the pdf of X is
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where —1 < 6. A random sample of ten students

yields data x;, = .92, x, =.79, x; = .90, x, = .65,

X5 =86, x5 ="47, x; =73, x5 =97 ‘%= 94

X0 =".77:

a. Use the method of moments to obtain an esti-
mator of 6, and then compute the estimate for
this data.

b. Obtain the maximum likelihood estimator of 6,

and then compute the estimate for the given
data.
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#28 - Problem 2
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\/ 28. LetX,, X,, ..., X, represent a random sample from
the Rayleigh distribution with density function
given in Exercise 15. Determine
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The maximum likelihood estimator of 6 and
then calculate the estimate for the vibratory
stress data given in that exercise. Is this estima-
tor the same as the unbiased estimator suggested
in Exercise 15?

The mle of the median of the vibratory stress
distribution. (Hint: First express the median in
terms of 6.)




This is exercise 15 that problem 28 is referring to…
[image: image4.jpg]15. Let X, X,, . . ., X, represent a random sample from
a Rayleigh distribution with pdf
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a. It can be shown that E(X?) = 26. Use this fact to
construct an unbiased estimator of 6 based on
> X? (and use rules of expected value to show
that it is unbiased).

b. Estimate 0 from the following n = 10 observa-
tions on vibratory stress of a turbine blade under

specified conditions:
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#8 – Problem 3

[image: image5.jpg]8. Leta; >0, @, > 0, with o, + a, = a. Then

R My bt

a. Use this equation to derive a more general ex-
pression for a 100(1 — a)% CI for u of which
the interval (7.5) is a special case.

b. Let a = .05 and o, = a/4, o, = 3a/4. Does this
result in a narrower or wider interval than the in-
terval (7.5)?
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#26 - Problem 4
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The superintendent of a large school district, having
once had a course in probability and statistics, be-
lieves that the number of teachers absent on any given
day has a Poisson distribution with parameter A. Use
the accompanying data on absences for 50 days to
derive a large-sample CI for A. [Hint: The mean and
variance of a Poisson variable both equal A, so
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[image: image7.jpg]has approximately a standard normal distribution.
Now proceed as in the derivation of the interval for
p by making a probability statement (with probabil-
ity 1 — «) and solving the resulting inequalities for
A (see the argument just after (7.10)).]

Number of
absences012345678910

Frequency148108753211




A note on No. 26 : According to the problem statement, the superintendent collected the data xi = number of teachers absent on day i, for i=1,2,...,50. But you are not really given this data. What you are given in the problem is actually less informative than the (xi), but all that you need to know is x1+...+50 (why?), and the provided data is enough to tell you that (how?). Notice that 1+4+8+10+8+7+5+3+2+1+1=50. 

