
Practice Final for Stat 371, Lecture 3, Fall 2013

If you need the value of t∗ for a 95% confidence [prediction] interval, see Table 1 on page 10.

Also, remember that z∗ = 1.96 for 95% and the standard Normal curve.

1. (Chapter 10.) You are given the following joint sampling distribution for random variables

X and Y :

Y
X 1 2 3 4 5 Total

1 0.02 0.03 0.04 0.05 0.06 0.20

2 0.05 0.06 0.07 0.08 0.09 0.35

3 0.07 0.08 0.09 0.10 0.11 0.45

Total 0.14 0.17 0.20 0.23 0.26 1.00

Use this table to determine the following probabilities.

(a) P [(X = 2) and (Y > 3)].

(b) P (X + Y = 7).

2. (Chapter 11.) Sally is interested in a random variable X which has a binomial distribution

with n = 100 and p = 0.455. Sally is interested in P (X ≤ 45). Sally calculates this

probability three ways:

• Using our binomial probability website.

• Using our Normal curve website, with the continuity correction.

• Using our Normal curve website, without the continuity correction.

Her sorted probabilities are: 0.4600, 0.5000 and 0.5012. Match each method with its proba-

bility. It is possible to do this without going to any websites. In order to receive any credit,

you must explain your answer.

3. (Chapter 12.) Two botanists are asked to evaluate the same 500 plants. A botanist will label

each plant healthy or not healthy. Each botanist does not see the labels given by the other

botanist. The results are summarized in the table below:

Botanist B

Botanist A Healthy Not healthy Total

Healthy 300 60 360

Not healthy 50 90 140

Total 350 150 500

For example, reading from the above table, a total of 300 plants were classified as healthy

by both botanists and a total of 360 plants were classified as healthy by botanist A.

For the problems below, assume that the labels can be viewed as the outcomes of 500 i.i.d.

trials.
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(a) Let p denote the probability that the two botanists agree on their labels. Calculate the

approximate 95% confidence interval estimate of p.

(b) Given that exactly 350 of the plants were healthy, which botanist is better at labeling

plants correctly?

4. (Chapter 13.) Evelyn went to the online exact confidence interval site and entered X = 4
for the Poisson. It gave her [0, 9.2747] as the exact one-sided upper 87% confidence interval

for θ.

Later I observed n Bernoulli Trials that yielded a total of X = 4 successes. I used Eve-

lyn’s result above to obtain [0, 0.01307] as an approximate one-sided upper 87% confidence

interval for p.

Determine the value of n.

5. (Chapter 13.) I went to the online exact confidence interval site and entered X = 4 for the

Poisson. It gave me [0, 6.7210] as the exact one-sided upper 80% confidence interval for θ.

Later I had 2,000 Bernoulli Trials that yielded a total of X = 4 successes. I want to obtain

a one-sided upper 80% confidence interval for p but the website is down. Can you find a

good approximation for me? Hint: You will receive no credit if you use any Normal curve

approximation.

6. (Chapter 14.) My favorite board game has a spinner. Each spin yields one of five possible

outcomes. Assume that successive spins yield i.i.d. trials. The spinner was operated 200

times and the following data were obtained.

Outcome: 1 2 3 4 5 Total

Count: 36 41 39 42 42 200

You should use these data, if needed, to answer parts (a) and (b) below.

(a) Erin plans to operate the spinner 400 times. She defines a success as: the number ob-

tained is smaller than 3. Also, she assumes that the five possible outcomes are equally

likely.

Calculate the 95% prediction interval for the number of successes that Erin will obtain.

(b) Andy plans to operate the spinner 600 times. He defines a success as: the number

obtained is smaller than 4. Andy does not assume knowledge of the probabilities of

the five possible outcomes.

Calculate the 95% prediction interval for the number of successes that Andy will obtain.
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7. (Chapter 15.) An observational study yields the following collapsed table.

Group S F Total

1 66 150

2 77 200

Total

Below are two component tables for these data.

Subgp A Subgp B

Gp S F Tot Gp S F Tot

1 50 100 1 16 50

2 cA 60 2 cB 140

Tot Tot

Determine all pairs of values of cA and cB so that Simpson’s Paradox is occurring or explain

why Simpson’s Paradox cannot occur for these data. You must present computations to

justify your answer.

8. (Chapter 15.) An observational study yields the following collapsed table.

Group S F Total

1 120 200

2 c 200

Total

Below are two component tables for these data.

Subgp A Subgp B

Gp S F Tot Gp S F Tot

1 50 100 1 70 100

2 61 120 2 cB 80

Tot Tot

Determine all pairs of values of c and cB so that Simpson’s Paradox is occurring or explain

why Simpson’s Paradox cannot occur for these data. You must present computations to

justify your answer.

9. (Chapter 15.) (Hypothetical data.) Consider all licensed drivers in Wisconsin who are aged

25 years or older. I am interested in two dichotomous features of each driver: sex (female or

male) and education (attended some college or never attended college).

Define population 1 [2] to be all female [male] drivers in Wisconsin who are aged 25 years

or older. Define attended some college to be a success. I obtain independent random samples

from these two populations. My data are given below.
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Attended

College?

Sex Yes No Total

Female 350 250 600

Male 150 150 300

Total 500 400 900

Calculate the 95% confidence interval for p1 − p2.

10. (Chapter 13.) Roseann observes a Poisson Process with rate 7 per hour. Johnny observes a

different (independent) Poisson Process with rate 25 per minute.

LetX denote the number of successes that Roseanne observes in 240 minutes. Let Y denote

the number of successes that Johnny observes in 30 seconds. Let W = X + Y denote the

total number of successes observed. We know from the Course Notes that W has a Poisson

distribution; what is its parameter value?

11. (Chapter 13.) Suppose that X has a Poisson distribution with parameter θ = 256. I want to
use a Normal curve to approximate P (X < 230). I go to the Normal area calculator website.

(a) What should I enter for the mean?

(b) What should I enter for the standard deviation?

(c) I will use the option less than or to the left of; what value should I enter, given that I

want to use the continuity correction?

12. (Chapter 17.) Jane observes n = 15 i.i.d. trials and uses her to data to calculate Gosset’s

95% confidence interval estimate of µ for the process. She obtains the interval:

10.00 ≤ µ ≤ 20.00.

(a) Calculate the value of x̄ for Jane’s data.

(b) Calculate the value of s for Jane’s data.

(c) Jane suddenly realizes that her values for x̄ and s are correct, but that n = 25, not
15. Recalculate Gosset’s 95% confidence interval estimate of µ for the correct value of

n = 25.

13. (Chapter 18.) Corbin observes n = 15 i.i.d. measurements from a process and obtains the

following sorted data.

82.6 85.8 86.5 88.1 89.2 94.2 94.5 96.3 97.4 98.0

98.7 104.6 110.7 115.2 122.8

Breyton observes n = 10 i.i.d. measurements from the same process and obtains the follow-

ing sorted data.

4



84.0 89.7 89.8 97.5 99.2 111.2 114.0 117.8 119.5 138.7

Use the combined set of n = 25 observations to obtain the 95% confidence interval estimate

of the median, ν, of the process.

14. (Chapter 18.) Refer to the previous problem. For the combined set of n = 25 observations,
x̄ = 101.04 and s = 14.26.

Assuming that the process has an unknown Normal curve for its pdf, use these data to obtain

a 95% prediction interval for one future observation of the process.

15. (Chapters 21 and 22.) Albert has regression data on n = 10 cases. He computes:

x̄ = 30.00, ȳ = 15.00, s1 = 6.00, s2 = 3.00 and r = 0.40.

Determine the equation of Albert’s least squares regression line.

16. (Chapters 19 and 20.) Refer to the previous problem. Albert changes his mind and decides

that he has paired data. Using the summary statistics above, find Albert’s 95% confidence

interval estimate of µd.

17. (Chapters 19 and 20.) Refer to the previous two problems. Albert admits that his data

come from independent samples. Using the summary statistics above, find Albert’s 95%

confidence interval estimate of µ1 − µ2.

18. (Chapters 19 and 20.) This problem is about s2p.

Tom has n1 = n2 = 5; s1 > s2 > 0; and s2p = 15. Consider the following options:

(A) s2p < 15.

(B) s2p = 15.

(C) s2p > 15.

(D) We cannot tell how s2p compares to 15.

In all of the situations below, Tom’s values of s1 and s2 do not change, but his sample sizes

change as noted. For each situation below, choose which option of (A)–(D) above is true.

(a) n1 = 5 and n2 = 10.

(b) n1 = 10 and n2 = 5.

(c) n1 = n2, but we don’t know the common value.

19. (Chapters 19 and 20.) This problem is about s2p.

Sara has n1 = 10 and n2 = 5; 0 < s1 < s2; and s2p = 20. Consider the following options:

(A) s2p < 20.
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(B) s2p = 20.

(C) s2p > 20.

(D) We cannot tell how s2p compares to 20.

In all of the situations below, Sara’s values of s1 and s2 do not change, but her sample sizes

change as noted. For each situation below, choose which option of (A)–(D) above is true.

(a) n1 = 10 and n2 = 15.

(b) n1 = 19 and n2 = 9.

20. (Chapters 19 and 20.) Yolanda is planning a comparative study. She can’t decide whether to

use independent samples (Chapter 19) or paired data (Chapter 20). She remembers her Stats

teacher telling her that if she can’t decide then she should make some educated guesses about

the values of r, s1 and s2 that she would obtain if she performed a paired study. Yolanda

guesses that r will be 0.15 and because she believes that σ1 = σ2, she guesses that s1 = s2
will both be 10.

Suppose that Yolanda can afford to have either 13 pairs, if she chooses a paired study, or

n1 = n2 = 13 if she chooses independent samples.

If, indeed, either of her designs would yield r = 0.15 and s1 = s2 = 10, which design (paired
or independent) would give a more precise 95% confidence interval estimate of µ1−µ2? You

must justify your answer with computations.

21. (Chapter 17.) Eli and two friends observed n i.i.d. trials and decided to test null hypotheses

about the value of µ. Because they are using the same data they, of course, all have the same

values for the triple: x̄ = 500, s > 0 and n. But they all have different values for the special
value of interest, µ0.

Note: The observed value of the test statistic is

t =
x̄− µ0

s/
√
n

=
500− µ0

d
,

where I have written d = s/
√
n. You know the values of neither s nor n, so you might as

well simplify your notation by using d. All we know is that d is a positive number and is the

same for all three friends.

Eli chooses µ0 = 600, Gil chooses µ0 = 425 and Hal chooses µ0 = 400.

They all use the t-distribution to obtain their P-values. Eli’s P-value equals 0.3202; Gil’s

P-value equals 0.2277; and Hal chooses the alternative µ > µ0.

Consider the following possibilities:

• GT: His alternative is µ > µ0.

• LT: His alternative is µ < µ0.

• NE: His alternative is µ 6= µ0.
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(a) Given the above information about Eli’s P-value, but not Gil’s P-value, which one or

more of GT, LT and NE could be true for Eli? Do not explain.

(b) Given the above information about Gil’s P-value, but not Eli’s P-value, which one or

more of GT, LT and NE could be true for Gil? Do not explain.

(c) Given the above information about Eli’s P-value and Gil’s P-value, which one or more

of GT, LT and NE could be true for Eli? Do not explain.

(d) Given the above information about Eli’s P-value and Gil’s P-value, which one or more

of GT, LT and NE could be true for Gil? Do not explain.

(e) Given all of the above information, what is Hal’s P-value?

22. (General.) Twenty-five researchers select random samples from the same population. Each

researcher computes a confidence interval for the mean of the population. Thus, each re-

searcher is estimating the same number. Unfortunately, the lower and upper bounds of the

25 confidence intervals became disconnected. The 25 lower bounds, sorted, are below.

113 116 118 134 136

147 152 166 171 181

189 214 219 237 252

283 354 363 377 382

499 509 545 559 569

The 25 upper bounds, sorted, are below.

507 551 561 564 589

594 667 694 712 719

733 763 778 782 792

818 829 855 899 900

922 935 961 984 991

Given that µ = 520: How many of the confidence intervals are too small? How many are

too large? How many are correct?

23. (Chapter 17.) Refer to Figure 1 on page 9. Figure 1 presents a trapezoid shaped pdf. Use

this figure and facts about pdfs to answer the following. In parts (c) and (d) below, the pdf in

the figure yields probabilities for the random variableX .

(a) Determine the value of the number b in Figure 1. You must justify your answer with

computations. If you are unable to solve this, for the parts below you may use the fact

that b > 1.

(b) Calculate the median of this pdf.

(c) Calculate P (X ≥ 0.40).

(d) Calculate P (X ≤ 0.60).
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24. (Chapter 17.) Nature has a favorite pdf and knows its mean µ. Nature wants to investigate

the performance of Gosset’s 95% confidence interval estimate for this favorite pdf and vari-

ous values of n. Nature performs five simulation experiments, each having 10,000 runs, for

the following five values of n: 5, 10, 20, 40 and 80. For each run, Nature notes whether

Gosset’s interval is correct. At the end of each simulation experiment, Nature has the count

of the total number of incorrect CIs for the value of n being studied. These sorted counts

are:

503, 511, 613, 805 and 1238.

(a) To the extent possible, match each count with its value of n.

(b) Briefly describe what Nature has learned.

25. (Chapters 21 and 22.) You are given the following information about two cases in a regres-

sion analysis.

Case x y ŷ e
1 50 70 10

2 60 75 −15

Determine the two missing values in the above table.

A researcher has values of X and Y for 30 cases. A scatterplot of these data are pre-

sented in Figure 2 and edited Minitab output is presented in Table 2. Problems 26–40

below refer to these data.

For inference problems below, assume that the simple linear regression model is cor-

rect. Also, whenever I mention a future case, assume that the its error term (in the

regression model) is independent of the original 30 error terms, has mean 0 and vari-

ance σ2.

26. (Chapters 21 and 22.) A future case has x = 23; find the point prediction of its response.

27. (Chapters 21 and 22.) A future case has x = 55; use the information in Table 2 for obser-

vations 25 and 27 only to obtain the point prediction of its response. Show your work; you

may not use the equation of the regression line in Table 2.

28. (Chapters 21 and 22.) A future case has x = 80; find the point prediction of its response.

29. (Chapters 21 and 22.) How many of the 30 cases have a residual that is a negative number?

Hint: None of the residuals is equal to 0.

30. (Chapters 21 and 22.) Calculate the 95% confidence interval estimate of the slope, β1 of

the regression line.

31. (Chapters 21 and 22.) Calculate the observed value of the test statistic for the null hypoth-

esis that β1 = 1.
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Figure 1: The pdf for problem 23. Note that f(x) = 2x, for 0 ≤ x ≤ 1.
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32. (Chapters 21 and 22.) Calculate the value of the correlation coefficient.

33. (Chapters 21 and 22.) Write, but don’t calculate, the value of s2 in terms of the numbers in

the ANOVA table.

34. (Chapters 21 and 22.) Write, but don’t calculate, the value of s2
2
in terms of the numbers in

the ANOVA table.

35. (Chapters 21 and 22.) Write, but don’t calculate, the value of s2
1
in terms of the numbers in

the ANOVA table.

36. (Chapters 21 and 22.) Bert is interested in the mean value of the response when X = 29.
Calculate the 95% confidence interval estimate of this quantity for Bert.

37. (Chapters 21 and 22.) A future case has x = 53; find the 95% prediction interval for this

case’s response value.

38. (Chapters 21 and 22.) Calculate the residual for observation 20.

39. (Chapters 21 and 22.) Calculate the value of ǫ (from the regression model) for observation

number 23.

40. (Chapters 21 and 22.) In Figure 2, four of the cases are represented by the letters A–D

instead of the usual O.

(a) Match each of A–D with its observation number in Table 2. Note that each of these

cases is included in the edited output.

(b) Place cases A–D in order, from smallest to largest, based on the size of their absolute

residual, |e|.
(c) Place cases A–D in order, from smallest to largest, based on the size of their residual, e.
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Table 1: Value of t∗ for Gosset’s 95% confidence interval. For df > 40, use z∗ = 1.96.

df: 1 2 3 4 5 6 7 8 9 10

t∗: 12.706 4.303 3.182 2.776 2.571 2.447 2.365 2.306 2.262 2.228

df: 11 12 13 14 15 16 17 18 19 20

t∗: 2.201 2.179 2.160 2.145 2.131 2.120 2.110 2.101 2.093 2.086

df: 21 22 23 24 25 26 27 28 29 30

t∗: 2.080 2.074 2.069 2.064 2.060 2.056 2.052 2.048 2.045 2.042

df: 31 32 33 34 35 36 37 38 39 40

t∗: 2.040 2.037 2.035 2.032 2.030 2.028 2.026 2.024 2.023 2.021

Figure 2: Scatterplot, with regression line.
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Table 2: Edited Minitab output for the data in Figure 2.

The regression equation is

Y-hat = 21.9 + 1.23 X

Predictor Coef SE(Coef)

Constant 21.92 12.33

X 1.2257 0.3052

S = 22.91 R-Sq = 36.5%

Analysis of Variance

Source DF SS

Regression 1 8467.1

Residual Error 28 14702.4

Total 29 23169.5

Obs X Y Fit SE(Fit)

1 20 53 46.44 6.91

2 21 12 47.66 6.67

3 22 63 48.89 6.43

6 24 64 51.34 5.98

8 26 89 53.79 5.56

11 29 70 57.47 5.00

13 32 68 61.15 4.57

15 35 83 64.82 4.28

19 41 56 72.18 4.28

20 46 44 78.31 4.84

23 50 98 83.21 5.56

24 51 117 84.43 5.77

25 53 46 86.89 6.20

27 57 90 91.79 7.15

29 64 111 100.37 8.97
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