
SOLUTIONS TO: Practice Final for Stat 371, Fall 2013

1. The key to this type of problem is to get back to basics. There are 15 cells (combinations of

values for X and Y ) and you must determine which cells correspond to the event given.

(a) Note the word and in the event. We must find the cells that satisfy each given condition

and then note which cells are common to both conditions. In this problem, the condition

(X = 2) consists of the five cells marked ‘A’ below:

Y
X 1 2 3 4 5

1

2 A A A A A

3

The condition (Y > 3) consists of the six cells marked ‘B’ below:

Y
X 1 2 3 4 5

1 B B

2 B B

3 B B

Comparing these two displays, we see that two cells are common to both: (X = 2, Y =
4) and (X = 2, Y = 5). Thus, we want

P [(X = 2, Y = 4) or (X = 2, Y = 5)] = 0.08 + 0.09 = 0.17.

(b) For each cell we can compute its value of X + Y :

Y
X 1 2 3 4 5

1 2 3 4 5 6

2 3 4 5 6 7

3 4 5 6 7 8

Thus,

P (X + Y = 7) = P [(X = 3, Y = 4) or (X = 2, Y = 5)] = 0.10 + 0.09 = 0.19.
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2. This problem is tricky. Your initial reaction might be that you need the two websites to

solve this, but you don’t. The mean of X is np = 100(0.455) = 45.5. We could, of

course, calculate the standard deviation of X , but we won’t need it. The idea is that our

approximating curve will be a Normal curve with mean equal to 45.5. I want to know

P (X ≤ 45). Using the continuity correction, this becomes P (X ≤ 45.5) and we want the

area under the Normal curve to the left of 45.5, which is 0.5000 because 45.5 is the mean of

the Normal curve!

Without the continuity correction, the approximation is the area under the Normal curve to

the left of 45.0, which is necessarily smaller than the area to the left of 45.5; hence, it must

be 0.4600, leaving 0.5012 as the exact answer.

3. (a) Calculating the approximate confidence interval estimate of p is pretty easy: I give

you x and n and, as they say in England, “Bob’s your uncle.” (Not me; it’s just an

expression that means all of the difficult work is done.) This problem challenges you

to determine the value of x from the given information.

The botanists can agree that the plant is healthy—which they do 300 times—or then can

agree that the plant is unhealthy—which they do 90 times. Thus, they agree x = 390
times in n = 500 trials. This gives p̂ = 390/500 = 0.780 and q̂ = 1 − p̂ = 0.220.
Thus, the confidence interval estimate is:

0.780± 1.96
√

0.78(0.22)/500 = 0.780± 0.036 = [0.744, 0.816].

(b) This is a trick question. We don’t know which labels are correct and which are not. For

example, it is possible that botanist B was correct on every one of the 500 plants, but

it’s also possible that botanist B was correct on only 200 plants. (Enrichment: Can you

see why the minimum correct must be 200?)

4. The confidence bound for θ can be written as:

θ ≤ 9.2747.

If we approximate the binomial by the Poisson, this becomes an approximate bound on np:

np ≤ 9.2747 or p ≤ 9.2747/n.

We are given that this upper bound equals 0.01307; thus,

9.2747/n = 0.01307 or n = 9.2747/0.01307 = 709.61.

Of course, the number of trials must be an integer; thus, n is 709 or 710 or some similar

integer.
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5. This problem is similar to the previous problem, but is actually a bit easier. The bound

θ ≤ 6.7210 becomes the approximate bound: 2000p ≤ 6.7210 or p ≤ 0.003361.

6. (a) According to Erin’s definition, a success corresponds to the spinner landing 1 or 2.

According to Erin’s assumption, the probability of a success is 2/5 = 0.40. Also,

m = 400. The 95% prediction interval is:

mp± 1.96
√
mpq = 400(0.40)± 1.96

√

400(0.4)(0.6) = 160± 19.2 = [141, 179].

(b) According to Andy’s definition, a success corresponds to the spinner landing 1, 2 or 3.

According to Andy’s assumption, the estimated probability of a success is

(36 + 41 + 39)/200 = 116/200 = 0.58.

Also,m = 600. The 95% prediction interval is:

600(0.58)± 1.96
√

600(0.58)(0.42)
√

1 + (600/200) = 348± 47.4 = [301, 395].

7. In the collapsed table,

p̂1 = 66/150 = 0.440 is larger than p̂2 = 77/200 = 0.385.

Thus, for Simpson’s Paradox, we need

p̂1 < p̂2 in both component tables.

In subgroup A, this means:

50/100 < cA/60 or cA > 30 or cA ≥ 31.

In subgroup B, this means:

16/50 < cB/140 or cB > 44.8 or cB ≥ 45.

For consistency, we need cA + cB = 77. Two pairs satisfy these three conditions:

cA = 31, cB = 46; and cA = 32, cB = 45.

8. This one is a bit trickier than the previous question. In subgroup A, p̂2 > p̂1. Thus, for

Simpson’s Paradox, we need this same inequality in subgroup B and the reverse of this

inequality in the collapsed table.

In subgroup B, this means:

cB/80 > 70/100 or cB > 56 or cB ≥ 57.

In the collapsed table, this means:

c/200 < 120/200 or c ≤ 119.

For consistency, 61 + cB = c. Two pairs satisfy these three conditions:

cB = 57, c = 118; and cB = 58, c = 119.
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9. First, p̂1 = 350/600 = 0.583 and p̂2 = 150/300 = 0.500. Thus, the 95% confidence interval

is:

(0.583− 0.500)± 1.96

√

0.583(0.417)

600
+

0.500(0.500)

300
= 0.083± 0.069 = [0.014, 0.152].

10. Roseanne observes her process for four hours; hence, her θ equals 4 × 7 = 28. Johnny

observes his process for 0.5 minutes; hence, his θ equals 0.5 × 25 = 12.5. We obtain the θ
forW by adding these individual θ’s: 28 + 12.5 = 40.5.

11. (a) The mean is 256.

(b) The standard deviation is
√
256 = 16.

(c) In terms of the probability histogram, we want the rectangle centered at 229 and all

rectangles to its left. Thus, we enter the right endpoint of this rectangle: 229.5

12. With n = 15, the degrees of freedom equal 14, making t∗ = 2.145. Thus, Jane’s interval is

x̄± 2.145(s/
√
15).

(a) The center of Gosset’s confidence interval is always equal to x̄. Thus,

x̄ = (10.00 + 20.00)/2 = 15.00.

(b) The half-width of Jane’s confidence interval equals 5.00. Thus,

5.00 = 2.145(s/
√
15) or s = 5.00(

√
15)/2.145 = 9.028.

(c) First, Jane needs to find the value of t∗ for df = 24; it is 2.064. Thus, Gosset’s confi-
dence interval is:

15.00± 2.064(9.028/
√
25) = 15.00± 3.73 = [11.27, 18.73].

13. First, because n = 25, we calculate

k′ =
25 + 1

2
−

1.96
√
25

2
= 13− 4.9 = 8.1,

which we round down to k = 8. The confidence interval is [x(8), x(18)]. We don’t need to sort

all 25 observations; we just need to find the eighth smallest and eighth largest. By tedious

observation, we find that x(8) = 89.8 and x(18) = 110.7. Thus, the confidence interval is

[89.8, 110.7].

14. The prediction interval formula is

x̄± t∗s
√

1 + (1/n).

With df = 24, the value of t∗ is 2.064. Thus, the interval is:

101.04± 2.064(14.26)
√

1 + (1/25) = 101.04± 30.02 = [71.02, 131.06].
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15. For Albert’s data,

b1 = r(s2/s1) = 0.40(3.00/6.00) = 0.20 and b0 = ȳ − b1x̄ = 15.00− 0.20(30.00) = 9.00.

Thus, the regression line is:

ŷ = 9.00 + 0.20x.

16. Albert has n = 10 pairs of observations; thus, the formula for the confidence interval esti-

mate of µd is:

(x̄− ȳ)± t∗(sd/
√
10).

With df = 9, we find t∗ = 2.262. The trick is finding sd.

You need to use the formula:

s2d = s21 + s22 − 2rs1s2,

which is Equation (20.4) in the Course Notes. We obtain:

s2d = (6.00)2 + (3.00)2 − 2(0.40)(6.00)(3.00) = 30.6.

Thus, sd =
√
30.6 = 5.532. The confidence interval becomes

15.00± 2.262(5.532/
√
10) = 15.00± 3.96 = [11.04, 18.96].

17. For independent samples, we need to calculate:

s2p = (36 + 9)/2 = 22.5 which gives sp = 4.743.

Next, with df = 10 + 10− 2 = 18, we get t∗ = 2.101. Thus, the confidence interval is:

15.00± 2.101(4.743)
√

(1/10) + (1/10) = 15.00± 4.46 = [10.54, 19.46].

18. Because the study is balanced,

s2p = (4s21 + 4s22)/8

is the mean of the two variances.

(a) In this situation,

s2p = (4s21 + 9s22)/13.

Compared to our earlier answer, 15, this pooled variance gives greater weight—9 ver-

sus 4—to the smaller variance; hence it is smaller than 15: A.

(b) This is the reverse of the previous situation; thus, the answer is C.

(c) For any balanced study, the pooled variance is the (unweighted) mean of the individual

variances. Thus, it is 15 and the answer is B.
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19. First,

s2p = (9s21 + 4s22)/13.

(a) In this situation,

s2p = (9s21 + 14s22)/23.

Compared to our earlier answer, 20, this pooled variance gives greater weight—14

versus 4—to the larger variance; hence it is larger than 20: C.

(b) In this situation,

s2p = (18s21 + 8s22)/26.

Divide each coefficient by 2, which gives:

s2p = (9s21 + 4s22)/13,

which we know equals 20. Thus, the answer is B.

20. First, for independent samples,

s2p = (100 + 100)/2 = 100 and sp = 10.

The number of degrees of freedom is 13 + 13 − 2 = 24 which gives t∗ = 2.064. Thus, the
half-width of Gosset’s confidence interval is:

2.064(10)
√

2/13 = 8.10.

For paired data, we have (see problem 22 above):

s2d = 100 + 100− 2(0.15)(10)(10) = 170 and sd = 13.04.

The number of degrees of freedom is 13 − 1 = 12 which gives t∗ = 2.179. Thus, the

half-width of Gosset’s confidence interval is:

2.179(13.04/
√
13) = 7.88.

Thus, even with this small positive value of r, paired data are better than independent sam-

ples. Note that the value of 10 for the sample standard deviation did not affect the answer;

all we needed was that s1 = s2.
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21. It really helps to draw a picture. First, the observed value of the test statistic for Eli is:

tE = (500− 600)/d = −100/d < 0.

Next, the observed value of the test statistic for Gil is:

tG = (500− 425)/d = 75/d > 0.

Finally, the observed value of the test statistic for Hal is:

tH = (500− 400)/d = 100/d > 0.

We note that tE = −tH and that, of the three observed values, tG is closest to 0. The number

line looks like:

0 tHtE tG

I will give reasons below, even though you don’t need to do so.

(a) We can rule out GT. If GT were true, then Eli’s P-value would be larger than 0.5000.

Both LT and NE are possible.

(b) We can rule out LT. If LT were true, then Gil’s P-value would be larger than 0.5000.

Both GT and NE are possible.

(c) We know that the area to the left of tE is smaller than the area to the right of tG. Also,
the area to the right of tG is either 0.2277 or one-half of 0.2277. Thus, Eli cannot be

LT; he must be NE.

(d) If Gil was NE, his P-value would be larger than Eli’s; thus, Gil is GT.

(e) Hal’s P-value is one-half of Eli’s; thus, it is 0.1601.

22. This problem looks impossible because we don’t know any of the intervals. This is a com-

mon issue in math questions: paraphrasing Mick Jagger, “You won’t always get what you

want, but sometimes you get what you need.”

An interval is too small if its upper bound is smaller than µ, which in this problem is known

to be 520. By inspection, one upper bound, 507, is smaller than 520. Thus, one interval is

too small.

Similarly, an interval is too large if its lower bound is larger than µ. By inspection, three

lower bounds are larger than 520. Thus, three intervals are too large.

Remembering Goldilocks, an interval can be too small, too large or correct. Given that four

intervals are incorrect, there must be 21 correct intervals.
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23. (a) The triangle part of the pdf has area (0.50)(0.50)1 = 0.25. Thus, the rectangle part

must have area 1− 0.25 = 0.75. Thus,

0.75 = (b− 0.50)1 = b− 0.50; or b = 1.25.

(b) Following the ideas of (a) above, the area between 0.50 and ν must be 0.25. Thus,

0.25 = (ν − 0.50)1 = ν − 0.50; or ν = 0.75.

(c) We note that P (X ≥ 0.40) = 1 − P (X < 0.40). Next, P (X < 0.40) is the area of

the triangle with base 0.40 and height 0.80; it is (0.50)(0.40)0.80 = 0.16. Thus, the
answer to our question is:

P (X ≥ 0.40) = 1− 0.16 = 0.84.

(d) As in (c), P (X ≤ 0.60) = 1 − P (X > 0.60). Next, P (X > 0.60) is the area of the
rectangle with base 1.25 − 0.60 = 0.65 and height 1; it is (0.65)1 = 0.65. Thus, the
answer to our question is:

P (X ≤ 0.60) = 1− 0.65 = 0.35.

Alternatively, we know that the area of the triangle part is 0.25. Add to this the area

under the rectangle between 0.50 and 0.60, which is 0.10. Thus,

P (X ≤ 0.60) = 0.25 + 0.10 = 0.35.

24. (a) The basic fact we know about Gosset is that while it might not perform well for a given

value of n, if we increase n it will perform better. Looking at the counts, we see that

three of them (the three largest) indicate that Gosset was not performing as advertised.

Thus, we know it is performing poorly for n = 5. Next, we realize that in order to avoid
violating our basic fact, n = 5 must correspond to the largest count, 1238. Similarly,

n = 10 corresponds to 805 and n = 20 corresponds to 613.

The remaining counts, 503 and 511 are both very close to the target of 500. Thus, for

n = 40 and n = 80, Gosset is performing well. We cannot, however, match these last

two counts to their values of n.

(b) For this favorite pdf, Gosett performs poorly for n ≤ 20 and performs well for n ≥ 40.

25. For case 1, we know that e = y − ŷ. Thus, 10 = y − 70, which gives y = 80. For case 2,
this same equation becomes −15 = 75− ŷ, which gives ŷ = 90.
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26. The regression line is:

ŷ = 21.92 + 1.2257x.

Replacing x with 23, gives:

ŷ = 21.92 + 1.2257(23) = 50.11.

Alternatively, we can compute the mean of the predicted values for x = 22 and x = 24,
available in Table 2:

(48.89 + 51.34)/2 = 50.12.

27. Following the alternate method in the previous solution, the predicted value is:

(86.89 + 91.79)/2 = 89.34.

28. Trick question!. From Figure 1, x = 80 is far out of the range of the data and, thus, we

should not use the regression line to make a prediction.

29. We simply count the circles below the regression line in Figure 1; the result is 13.

30. The sample size is n = 30, making the degrees of freedom n− 2 = 28 and t∗ = 2.048 from
Table 1. From the computer output, the confidence interval is:

1.2257± 2.048(0.3052) = 1.2257± 0.6250 = [0.6007, 1.8507].

31. The observed value of the test statistic is:

t =
1.2257− 1

0.3052
= 0.740.

32. The correlation coefficient is a positive number because the slope of the regression line is

positive. Thus,

r = +
√
R2 = +

√
0.365 = 0.604.

33.

s2 = 14,702.4/28.

34.

s22 = 23,169.5/29.

35. The value of s21 cannot be determined from the ANOVA table.

36. From the computer output, the value of ŷ for X = 29 is 57.47. The confidence inteval is

57.47± 2.048(5.00) = 57.47± 10.24 = [47.23, 67.71].
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37. From the computer output, the value of ŷ forX = 53 is 86.89. The variance of the prediction
is:

(22.91)2 + (6.20)2 = 563.31.

Thus, the prediction interval is

86.89± 2.048
√
563.31 = 86.89± 48.61 = [38.28, 135.50].

38. The residual is:

e = y − ŷ = 44− 78.31 = −34.31.

39. Trick question!. Only Nature can determine the values of the ǫ’s.

40. (a) A is observation 24 (x = 51, y = 117); B is observation 27 (x = 57, y = 90); C is

observation 2 (x = 21, y = 12); and D is observation 19 (x = 41, y = 56).

(b) The residuals are:

• For A: e = y − ŷ = 117− 84.43 = 32.57.

• For B: e = 90− 91.79 = −1.79.

• For C: e = 12− 47.66 = −35.66.

• For D: e = 56− 72.18 = −16.18.

The sorted absolute residuals are:

1.79 < 16.18 < 32.57 < 35.66 or BDAC.

(c) The sorted residuals are:

−35.66 < −16.18 < −1.79 < 32.57 or CDBA.
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