
9 Sample Exam

This sample exam consists of 40 multiple choice questions. It is intended
to be completed within 2.5 hours. The answers to the sample exam
questions are provided in Appendix C. You are allowed a calculator and
access to the tables found in Appendix A.

1. A random sample of the annual salaries of twelve doctors is taken.
The following results were obtained:

{ $127,309, $210,100, $215,152, $122,152, $131,040, $137,115,
$162,144, $366,565, $138,023, $244,055, $251,123, $259,824 }.

You are given that the average of these twelve salaries is $180,383.50.

Using the method of moments, find an estimate for α, using the following
CDF to model this data: F (x) = 1− (100, 000/x)α, for x ≥ 100, 000.

(a) 2.044
(b) 2.144
(c) 2.244
(d) 2.344
(e) 2.444

2. Following Question 1, suppose you have the annual salaries of 4
other doctors: { $127,500, $140,200, $215,000, $231,500 }. You again
are interested in fitting the following CDF to this data set: F (x) = 1−
(100, 000/x)α, for x ≥ 100, 000. Determine the value of the Kolmogorov-
Smirnov test statistic to test the goodness-of-fit at α = 2.

(a) 0.201
(b) 0.241
(c) 0.284
(d) 0.304
(e) 0.385
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3. Four models are fit to a sample of n = 100 observations with the
following results:

Model # of Parameters Max Loglikelihood

I 1 -314
II 2 -310
III 3 -308
IV 4 -306

Determine the model favored by the Schwarz Bayesian Criterion.

(a) Model I
(b) Model II
(c) Model III
(d) Model IV
(e) Impossible to determine without more information

4. You are given the following contingency table for categorical data:

Group 1 Group 2

Present 50 80
Absent 40 90

Find the value of the Chi-Square statistic and whether we can reject
the null hypothesis (independent row and column variables) at α = .10.

(a) 1.7, and yes, reject H0

(b) 1.7, and no, do not reject H0

(c) 2.6, and yes, reject H0

(d) 2.6, and no, do not reject H0

(e) 3.8, and yes, reject H0

5. Suppose that from a sample of size 16, a 95% confidence interval for
µ is (12, 18). Determine x̄ and s, respectively.

(a) 12, 15.1
(b) 15, 22.3
(c) 15, 5.6
(d) 31.4, 15
(e) 15, 18.6
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6. A sample of 30 black bears is taken in an attempt to model the head
length of black bears. Based on the sample taken, it was determined
that x̄ = 45.5cm, and s2 = 130.4cm. From this information, a 98%
confidence interval for the true population standard deviation, σ, can
be found to be equal to which of the following?

(a) (8.73, 16.29)
(b) (8.42, 14.42)
(c) (7.71, 17.21)
(d) (6.67, 20.54)
(e) (11.67, 13.93)

7. A horticultural researcher is investigating the mean height of a certain
type of plant. In making inferences about the mean height of this plant,
the error of estimation, d can be no larger than 3cm. Given that it is
known that σ = 16cm, how large of a sample is necessary for the error
of estimation to be no larger than 3cm if the horticulturalist requires a
92% confidence on µ?

(a) 86
(b) 87
(c) 88
(d) 89
(e) 96

8. Suppose that from a random sample a 90% confidence interval for the
population mean has been found to be (12.8, 14.3). Would H0: µ = 15
be rejected in favor of H1: µ ̸= 15 at α = .10? Choose the best answer.

(a) definitely yes
(b) possibly yes
(c) definitely no
(d) possibly no
(e) impossible to tell without more information

9. The F distribution can be sampled from the following:

F =
X1/n1

X2/n2
,

where X1 and X2 are random variables on n1 and n2 degrees of freedom
respectively. What probability distribution do X1 and X2 follow?
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The random variables X1 and X2 follow a

(a) Normal distribution
(b) T distribution
(c) χ2 distribution
(d) F distribution
(e) Binomial distribution

10. If X ∼ χ2(5), determine the 90th percentile of X.

(a) 1.61
(b) 9.236
(c) 11.070
(d) 12.833
(e) 16.750

11. A Type I error ensues when

(a) H1 is rejected when it is actually false
(b) H0 is rejected when it is actually false
(c) H1 is rejected when it is actually true
(d) H0 is rejected when it is actually true
(e) none of the above

12. A Type II error ensues when

(a) a hypothesis test fails to reject H1 when H0 is true
(b) a hypothesis test fails to reject H1 when H0 is true
(c) a hypothesis test fails to reject H0 when H1 is false
(d) a hypothesis test fails to reject H0 when H1 is true
(e) none of the above

13. The power of a statistical test is

(a) P[not rejecting H0 when H1 is in fact true]
(b) P[not rejecting H0 when H0 is in fact true]
(c) P[rejecting H0 when H0 is in fact true]
(d) P[rejecting H0 when H1 is in fact true]
(e) none of the above
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14. Suppose that the annual income for secretaries follows a normal dis-
tribution with µ=$48,000 and σ=$3,500. If 30 secretaries are randomly
selected, what is the probability that the average income of these 30
secretaries is between $47,000 and $49,000?

(a) 0.6787
(b) 0.7244
(c) 0.7601
(d) 0.8812
(e) 0.9454

15. Suppose a die is rolled 200 times. Let X represent the average result
obtained from all 200 rolls. Determine V ar(X).

(a) .01458
(b) .25979
(c) .60212
(d) .10775
(e) .12076

16. Suppose a die is rolled 200 times. Then, using the Central Limit
Theorem, approximate the probability that the average result from all
200 rolls exceeds 3.7.

(a) .0485
(b) .0565
(c) .0625
(d) .0775
(e) .0815

17. Suppose X ∼ N(10, 2). Then, according to Chebychev’s inequality,
P (|X − 10| ≥ 5) is

(a) less than 0.32
(b) less than 0.28
(c) less than 0.24
(d) less than 0.20
(e) less than 0.16
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Use the following information for Questions 18 to 21: You are
given the following data set, the length of 28 ants (in mm):

6.1 7.5 7.2 7.5 8.0 8.1 5.2 8.2 7.0 7.0 7.3 6.9 6.2 5.4

5.0 7.9 7.8 6.5 6.4 6.5 6.9 7.1 8.3 6.5 6.2 7.1 7.5 7.6

Assume that this sample of ant lengths is taken from a normal popula-
tion. You are also given the following:

Pertinent summary statistics: x̄ = 6.96071, s = 0.882479.

18. What is a 95% confidence interval for µ?

(a) (6.6185, 7.3029)
(b) (6.4820, 7.4394)
(c) (6.3620, 7.5594)
(d) (6.2607, 7.6607)
(e) (6.1063, 7.8151)

19. What is a 95% upper-bound confidence interval for µ?

(a) (−∞, 7.9890)
(b) (−∞, 7.8245)
(c) (−∞, 7.6219)
(d) (−∞, 7.4912)
(e) (−∞, 7.2447)

20. What is a 90% confidence interval for σ?

(a) (0.7933, 0.9812)
(b) (0.7526, 1.1176)
(c) (0.7240, 1.1410)
(d) (0.6911, 1.1898)
(e) (0.6379, 1.2524)

21. What is a 90% upper-bound confidence interval for σ?

(a) (0, 0.6127)
(b) (0, 0.6454)
(c) (0, 0.9803)
(d) (0, 1.0774)
(e) (0, 1.2285)
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Use the following information for Questions 22 to 26: Consider
the weights of 12 female and 18 male university students, in pounds.
The data is as follows:

Female Male
133 161 175 215 182
132 144 220 183 178
156 168 185 245 175
126 150 165 162 179
108 161 171 170 163
132 135 185 166 170

Female: x̄ = 142.667, s2 = 309.42424 Male: x̄ = 182.722, s2 = 491.15359

22. Determine a 90% confidence interval for (µ1 − µ2), the difference
between the mean weights of female and male university students.

(a) (-52.962, -28.149)
(b) (-54.962, -26.149)
(c) (-56.962, -24.149)
(d) (-58.962, -22.149)
(e) (-60.962, -20.149)

23. Consider now only the male students. Let us test the hypothesis
that H0 : µ = 180 lbs vs H1 : µ > 180 lbs at α = .1. Performing the
hypothesis test using critical values, what is the value of c, the critical
value of the test? (Hint: note that this is “small” sample).

(a) 174.2
(b) 178.9
(c) 180.3
(d) 187.0
(e) 188.3

24. Considering only male students again, and again considering the
test H0 : µ = 180 lbs vs H1 : µ > 180 lbs at α = .1, what would be the
resulting p-value?

(a) between .35 and .30
(b) between .30 and .25
(c) between .25 and .20
(d) between .20 and .15
(e) between .15 and .10
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25. Consider now only the female students. Let us test the hypothesis
that H0 : µ = 140 lbs vs H1 : µ ̸= 140 lbs at α = .05. Performing
the hypothesis test using critical values, what is the value of t, the test
statistic for the test? (Hint: note again that this is “small” sample).

(a) .41668
(b) .42668
(c) .43668
(d) .44668
(e) .45668

26. Considering only the female students again, and again considering
the test H0 : µ = 140 lbs vs H1 : µ ̸= 140 lbs at α = .05, what would
be the resulting p-value?

(a) between .2 and .3
(b) between .3 and .4
(c) between .4 and .5
(d) between .5 and .6
(e) between .6 and .7

27. Suppose that, in a random sample of 80 people, 12 of these people
were smokers and 68 of them were non-smokers. What is a 95% con-
fidence interval for the proportion of the population this sample was
drawn from who are non-smokers?

(a) (0.70, 1.00)
(b) (0.71, 0.99)
(c) (0.73, 0.97)
(d) (0.75, 0.95)
(e) (0.77, 0.93)

28. Suppose that, in a random sample of 80 people, 12 of these peo-
ple were smokers and 68 of them were non-smokers. What is an 80%
lower-bound confidence interval for the proportion of the population
this sample was drawn from who are non-smokers?

(a) (0.74,∞)
(b) (0.76,∞)
(c) (0.78,∞)
(d) (0.80,∞)
(e) (0.82,∞)
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29. Suppose that sampling is from a Weibull population, with CDF
F (x) = 1−e−(x

θ
)τ , x ≥ 0. Furthermore, suppose that the empirical 20th

and 80th percentiles from a sample are 5 and 12 respectively. Determine
an estimate for τ using the method of percentile matching.

(a) 1.7533
(b) 1.9831
(c) 2.2569
(d) 2.6198
(e) 2.9117

30. Consider the inverse Pareto Distribution, with CDF:

F (x) =

(
x

x+ θ

)2

, x > 0.

Supposing that the median from sample data was 32. Determine an
estimate for P (X > 50) using the method of percentile matching.

(a) 0.185
(b) 0.205
(c) 0.248
(d) 0.297
(e) 0.375

31. Suppose that sampling is from a population following a Normal,
N(µ, σ), distribution. We have a sample of values: {11, 17, 2, 5,−5}.
Determine the method of moments estimate for σ.

(a) 5.81
(b) 6.45
(c) 7.12
(d) 7.54
(e) 8.43

32. Suppose that sampling is from a population following a single-
parameter Pareto distribution, with f(x) = αx−α−1, x > 1, α > 0. We
have sample values: {13, 7, 12, 5, 2}. Determine the maximum likelihood
estimate for α.

(a) 0.138
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(b) 0.238
(c) 0.338
(d) 0.438
(e) 0.538

33. You are given that insurance losses follow an exponential distribu-
tion, with CDF F (x) = 1 − e−x/θ, x > 0. All you know about these
losses is that 10 of them exceeded $500.00, and 1 of them was less than
$7500.00. Based on this information, determine the maximum likeli-
hood estimate of θ.

(a) 6,125
(b) 7,825
(c) 8,185
(d) 10,225
(e) 14,895

34. Consider the estimator θ̂ = 3
16X where X is the mean of the contin-

uous probability distribution with density f(x) = 1
8(1+θx),−4 < x < 4.

Determine bias(θ̂).

(a) 0
(b) θ
(c) −4θ
(d) 3

16θ
(e) Cannot be determined without more information

35. Let X1, X2, . . . , X8 denote a random sample from a population
having mean µ and variance µ2. Consider the following estimator of µ:

µ̂ =
X1 +X2 + · · ·+X9

8
.

Determine the MSE(µ̂).

(a) 3µ2/32
(b) 5µ2/32
(c) 7µ2/32
(d) 9µ2/32
(e) 11µ2/32
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36. Let Xi be sampled from a continuous uniform distribution over the
range Xi ∈ [0, θ]. Let the estimator for θ be θ̂ = max{Xi}, i = 1, ..., n,
the largest order statistic (the largest value in the sample). If the sample

size is n, determine E[θ̂2].

(a) θ2/(n+ 2)
(b) n/(n+ 2)
(c) nθ2/(n+ 2)
(d) nθ2/(n+ 4)
(e) (n+ 1)θ2/n

37. Suppose that claim sizes are uniformly distributed over the interval
[0, θ]. A sample of n claims, denoted by X1, X2, . . . , Xn was observed

and an estimate of θ was obtained using θ̂ = n+1
n max{X1, X2, . . . , Xn}.

Which of the following statements is true?

(a) The estimator is biased and consistent
(b) The estimator is biased and not consistent
(c) The estimator is unbiased and consistent
(d) The estimator is unbiased and not consistent
(e) None of the above

For Questions 38 to 40, use the following information: The
following table illustrates the frequency of motorcycle claims for 500
policyholders in one year:

Number of Claims Number of Policyholders

0 414
1 71
2+ 15

38. What is the Chi-Square goodness-of-fit statistic for a postulated
Poisson distribution with parameter λ = 0.25?

(a) The test statistic is 4.33
(b) The test statistic is 5.17
(c) The test statistic is 6.50
(d) The test statistic is 7.43
(e) The test statistic is 8.92
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39. What is the critical value for the Chi-Square goodness-of-fit test for
a postulated Poisson distribution with parameter λ = 0.25, assuming
α = 5%?

(a) The test statistic is 3.841
(b) The test statistic is 5.024
(c) The test statistic is 5.991
(d) The test statistic is 7.378
(e) The test statistic is 7.815

40. What is the conclusion for the Chi-Square goodness-of-fit test for
a postulated Poisson distribution with parameter λ = 0.25, assuming
α = 5%?

(a) Reject the null hypothesis that the Poisson(λ = 0.25) distribution
is a good fit

(b) Reject the null hypothesis that the Poisson(λ = 0.25) distribution
is a bad fit

(c) Fail to reject the null hypothesis that the Poisson(λ = 0.25) dis-
tribution is a good fit

(d) Fail to reject the null hypothesis that the Poisson(λ = 0.25) dis-
tribution is a bad fit

(e) None of the above

End of Sample Exam



Appendix A. Statistical Tables

A Statistical Tables

In this appendix we provide four statistical tables: two for the standard
normal distribution, one for the T distribution, and one for the chi-
squared distribution.

The convention we will employ in this textbook is to choose the value
from the table that is nearest to the exact value you seek. The examples
in this book, as well as the solutions found in Appendix C, should be
consistent with this convention as well.
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Standard Normal Distribution: Φ(z) for Positive z Values
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Standard Normal Distribution: Φ(z) for Negative z Values
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T Distribution: Tail Probability
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χ2 Distribution: Right Tail Probability
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Appendix C. Solutions to Exercises

4. For an unbiased estimator, the mean squared error is always equal
to the variance.

5. One computational advantage of using mean squared error is that
it is not a function of the true value of the parameter.

Answer: (4) - For an unbiased estimator, the mean squared error is
always equal to the variance.

Sample Exam

1. (c)
2. (e)
3. (b)
4. (b)
5. (c)
6. (a)
7. (b)
8. (a)
9. (c)
10. (b)
11. (d)
12. (d)
13. (d)
14. (d)
15. (a)
16. (a)
17. (e)
18. (a)
19. (e)
20. (c)
21. (d)
22. (a)
23. (d)
24. (a)
25. (b)
26. (e)
27. (e)
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28. (e)
29. (c)
30. (e)
31. (d)
32. (e)
33. (c)
34. (a)
35. (b)
36. (c)
37. (c)
38. (e)
39. (a)
40. (a)
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