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b) Mileage for U.S. models is typically lower, although the 
40. a) 

variability is about the same as for cars made elsewhere. The 
median for U.S. models is around 21 mpg, compared to 28 for 
the others. Half of U.S. models fall below the first quartile of 
others. (Other answers possible.) 

34. a) (Other displays possible.) 

15.0 

Re-expressing the data by, for example, logs or square roots 
might help make the distribution more nearly symmetric. 
The data are extremely skewed to the right. That makes it dif-
ficult to determine a center. Our perception of spread will be 
affected by the very long tail. 
Re-expressing the data by, for example, logs or square roots 
might help make the distribution more nearly symmetric. 
The logarithm makes the histogram more symmetric. It is easy 
to see that the center is around 3.5 in log assets. 
That has a value of around 2,500 million dollars. 
That has a value of around 1,000 million dollars. 
The numbers are manageable (each acre-foot is about 320,000 
gallons). 
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b) The National League scores slightly fewer runs in general, but 
the distribution is more spread out. The median for both 
leagues is about 9.5, but the American League's is slightly 
higher. There is a high outlier in the National League at about 
14 runs. 

c) Yes, it looks like an outlier. It is nominated by the boxplot rule 
and is well separated from all the other parks. 

35. a) Day 16 (but any estimate near 20 is okay). 
b) Day 65 (but anything around 60 is okay). 
c) Around day 50 
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c) The histogram shows a bimodal distribution. The tirneplot 
shows that drunk-driving deaths fell between 1980 and 1995, 
but after 1995, they have remained at about the same level. 

37. a) Most of the data are found in the far left of this histogram. The 
distribution is very skewed to the right. 
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d) Log„ is the exponent of 10, which results in the original value 
For example, 103  = 1000, so log„ of 1000 is 3. 

41. a) Fusion time and group. 
b) Fusion time is quantitative (units = seconds). Group is cate-

gorical. 
c) Both distributions are skewed to the right with high outliers 

The boxplot indicates that visual information may reduce Ili, 
sion time. The median for the Verbal/Visual group seems o 

about the same as the lower quartile of the No/Verbal group 
42. The analysis would probably be improved by using the log-

 

transformed data. The distributions are more symmetric, and 

easier to compare the groups. The outliers are eliminated. 

CHAPTER 6 

b) 4.5 lb, 2.5 lb 
2. a) 264 sec, 138 sec 
1. a) 72 oz., 40 oz. 
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b) $350 and $950. 
3. a) Skewed to the right; mean is higher)   

c) Minimum $350. Mean $750. Median $550. Range $1200 

IQR $600. Q1 $400. SD $400. 
d) Minimum $330. Mean $770. Median $550. Range $1320 

IQR $660. Q1 $385. SD $440. 
4. a) Range 3.30 pounds. IQR 0.95 pounds. 

the third quartile. 
median and the first quartile is farther from the medi• 

is  lower, * 1, 
b) Slightly skewed to the left because the mean 
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b) The distribution is very skewed to the right. 
c) 
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0 Mean 96 oz. SD 10.4 oz. Q1 89.6 oz. Q3 104.8 oz. 
Median 99.2 oz. IQR 15.2 oz. Range 52.8 oz. 

d) Mean 126 oz. SD 10.4 oz. Q1 119.6 oz. Q3 134.8 oz. 
Median 129.2 oz. IQR 15.2 oz. Range 52.8 oz. 

e) Median, IQR. 

5, Lowest score = 910. Mean = 1230. SD = 120. 
Q3 1350. Median = 1270. IQR = 240. 

6.Maximum temperature = 51.8°F. Range = 59.4°F. 
Mean = 33.8°F. SD = 12.6°F. 
Median = 35.6°F. IQR = 28.8°F. 

7.Your score was 2.2 standard deviations higher than the mean 
score in the class. 

8.The boy's height is 1.88 standard deviations below the mean 
height of American children his age. 

9.65 10. 140 or above 
In January, a high of 55 is not quite 2 standard deviations above 
the mean, whereas in July a high of 55 is more than 2 standard 
deviations lower than the mean. So it's less likely to happen in 

July. 
12. In French she scored 1.25 standard deviations higher than the 

mean. On the math exam she scored 1.50 standard deviations 
higher than the mean, so she did "better" on the math exam. 

13. The z-scores, which account for the difference in the distributions 
of the two tests, are 1.5 and 0 for Derrick and 0.5 and 2 for Julie. 
Derrick's total is 1.5, which is less than Julie's 2.5. 

14. The z-scores, which account for the difference in the distributions 
of the two tests, are 0 and 1 for Reginald, for a total of 1.0. For 
Sara, they are 2.0 and -0.33, for a total of 1.67. While her raw 
total is lower, her z-score total is higher. 

15. a) Megan b) Anna 
16. a) To know something about their consistency and the chances 

they will last a certain amount of time. 
b) RockReady. Mean is larger and SD smaller. 
c)16 hours is 2.5 SD higher than DuraTunes's mean, and 2.67 SD 

higher than RockReady's mean. So, although neither battery 
has much chance of lasting 16 hours, DuraTunes's chance is 
greater. 

17. a) About 1.81 standard deviations below the mean. 
b) 1000 (z = 1.81) is more unusual than 1250 (z = 1.17). 

18. a) The z-score for 20 mph is z = (20 - 23.84)/3.56 = -1.08. It is 
1.08 SD below the mean speed. 

b) The z-score for 34 is z = (34 - 23.84)/3.56 = 2.85. For 10 mph, 
it's z = (10 - 23.84)/3.56 = -3.89. So, 10 mph is more 
unusual. 

19. a) Mean = 1152 - 1000 = 152 pounds; SD is unchanged at 
84 pounds. 

b) Mean = 0.40(1152) = $460.80; SD = 0.40(84) = $33.60. 
20. a) The new mean is 3.84 mph. The standard deviation is 

unchanged. 
b) The new mean is 23.84(1.609) = 38.359 kph. (The speed limit 

is 32.18 kph.) The new standard deviation is 5.728 kph. 
21. Min  = 0.40(980) - 20 = $372; 

median = 0.40(1140) - 20 = $436; 
SD = 0.40(84) = $33.60; IQR = 0.40(102) = $40.80. 

22. Mean = 100 + 10(8) = $180; SD = 10(2.4) = $24; 
max = 100 + 10(13) = $230; IQR = 10(3.2) = $32. 

23. College professors can have between 0 and maybe 40 (or possibly 
50) years' experience. A standard deviation of 1/2 year is impos-
sible, because many professors would be 10 or 20 SDs away from 
the mean, whatever it is. An SD of 16 years would mean that 
2 SDs on either side of the mean is plus or minus 32, for a range 
of 64 years. That's too high. So, the SD must be 6 years. 

24. Probably 2000, but it could be 20,000 if they played to a few really 
large audiences (like sold-out stadiums). 

25. a) 

6.2 12.4 18.6 24.8 31.0 37.2 43.4 

m130 

c) 16% 
e) less than 12.4 mpg 

52 68 84 100 116 132 148 

10 

b) 68 to 132 IQ points c) 16% 
d) 13.5% e) 2.5% 

27. Any weight more than 2 standard deviations below the mean, 
or less than 1152 - 2(84) = 984 pounds, is unusually low. We 
expect to see a steer below 1152 - 3(84) = 900 pounds only 
rarely. 

28. Any IQ more than 2 standard deviations above the mean, or 
100 +2(16) = 132 points, is unusually high. We expect to find 
someone with an IQ over 100 + 3(16) = 148 only rarely. 

29. a) 
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c) 2.5% 
e) 16% 
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b) Chances are 84% that the strength is at least 750 pounds. That 
means 16% of the time it will be below. Seems like much too 
high a percentage. 

c) 97.5% 
d) In the extreme case, I would want a very small probability of 

failure, maybe less than 1 out of a million. For this I'd need to 
be sure that 800 was 6 SDs higher than my limit. So I might 
not use the rivets if I needed them to have shear strength 
more than 500 pounds. 

31. Since the histogram is not unimodal and symmetric, it is not wise 
to have faith in numbers from the Normal model. 

32. The histogram is unimodal and roughly symmetric, and the 
normal probability plot looks quite straight, so a normal model 
is appropriate. 

33. a) 16% b) 3.8% 
c) Because the Normal model doesn't fit well. 
d) Distribution is skewed to the right. 

b) 18.6 to 31.0 mpg 
d) 13.5% 

26. a) 

b) Between 1.0 and 19.8 inches 
d) 34% 

30. a) 
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34. a) We know that 95% of the observations for a Normal model fall 
within 2 SDs of the mean. That corresponds to 23.84 - 2(3.56) 
= 16.72 mph and 23.84 + 2(3.56) = 30.96 mph. 

b) The actual 97.5% and 2.5% tiles are 30.976 and 16.638, respec-
tively. These are very close to the predicted values of 30.96 
and 16.72 mph. The histogram is roughly unimodal and sym-
metric. It is very slightly right skewed and there is one outlier, 
but the Normal probability plot is quite straight. We should 
not be surprised that the approximation is good. 

35. a) 2.5% 
b) 2.5% of the receivers should gain less than -333 yards, but 

that's impossible, so the model doesn't fit well. 
c) Data are strongly skewed to the right, not symmetric. 

36. a) Median because the distribution is so skewed to the left. 
b) IQR. Distribution is skewed. 
c) 68% d) More than 75% 
e) Normal model is not appropriate. Data are strongly skewed. 

37. a) 12.2% b) 71.6% c) 23.3% 
b) 26.6% c) 20.4% 
b) 1081.3 lb c) 1108 lb to 1196 lb 
b) 91.6 c) 79.5 to 120.5 
b) 1347.4 lb c) 113.3 lb 
b) 132.9 c) 21.6 

116 140 164 188 212 236 260 

Cholesterol (mglcIL 

b) 30.85% c) 17.00%d) 32 points e) 212.9 points 
44. a) No, that's more than 3 SDs above the mean. 

b) 21.2% c) 67.3% 
d) Quartiles at 30,314 and 33,686 miles, so 3372 miles. 
e) 27,623 miles 

45. a) 11.1% b) (35.9,40.5) inches c) 40.5 inches 
46. a) Based on the Normal model, we expect 95% to be between 

96.8 and 99.6°F. 
b) 28.4% c) 97.6°F 

47. a) 5.3 grams b) 6.4 grams 
c) Younger because SD is smaller. 

48. a) 3.26 grams b) 75.70 grams c) 2.86 grams 
d) The new tomatoes are more consistent in their weights. 

PART I REVIEW 

1. a) 6 - 
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Price cents) 

b) Median 49 cents, IQR 6 cents. 
c) The distribution is unimodal and left skewed. The center is 

near 50 cents; values range from 42 cents to 53 cents. 
2. a) It is (rounded to 1 decimal place), but there's no reason it 

should be unless the number of women receiving each type 
of care was roughly the same. 

b) Yes, but they do not prove that adequate prenatal care is im-
portant for pregnant women. The mortality rate is quite a bit 
lower for women with adequate care than for other women, 
but there may be a lurking variable. 

c) Intensive care is given for emergency conditions. The data do 
not suggest that the care is the cause of the higher mortality. 

3. a) If enough sopranos have a height of 65 inches, this can happen. 
b) The distribution of heights for each voice part is roughly 

symmetric. The basses are slightly taller than the tenors. 
The sopranos and altos have about the same median height. 
Heights of basses and sopranos are more consistent than those 
of altos and tenors. 

4. With only 3 cases, probably no display is appropriate. 
5. a) It means their heights are also more variable. 

b) The z-score for women to qualify is 2.40, compared with 1.75 
for men, so it is harder for women to qualify 

6. a) The distribution is unimodal and skewed to the right. The 
mode is near 100, and values range from 95 to 140. 

b) The mean will be larger than the median, since the distribu-
tion is right skewed. 

c) Create a boxplot with quartiles at 97 and 105.5, and median at 
100. The IQR is 8.5, so the upper fence is at (1.5 X 8.5) + 
105.5 = 118.25. There are several outliers to the right. There 
are no outliers to the left because the minimum at 95 lies well 
within the left fence at 97 - (1.5 x 8.5) = 84.25. 

d) No, the Normal model is not appropriate for these data. They 
are unimodal but not symmetric. 

7. a) Who-People who live near State University 
What-Age, attended college? Favorable opinion of State? 

When-Not stated 
Where-Region around State U. 
Why-To report to the university's directors 
How-Sampled and phoned 850 local residents 

b) Agc Quantitative (years); attended college?-categorical; 
favorable opinion?-categorical. 

c) The fact that the respondents know they are being interviewed 
by the university's staff may influence answers. 

8. a) 

3.1 37 43 4.9 55 61 6.7 

pH 

b) 3.3% c) 6.7% 
d) pH 4.40 e) pH 5.89 
f) Quartiles at 4.50 and 5.30, so IQR is 0.80. 

9. a) These are categorical data, so mean and standard deviation 
are meaningless. 

b) Not appropriate. Even if it fits well, the Normal model is 

meaningless for categorical data. 
10. a) Stream name-categorical; substrate-categorical; pH-

quantitative; temperature-quantitative (°C); BCI-quantita 

(units missing). 
b) Bar chart or pie chart. 

11.a) 50 - 

Day 

b) The scores on Friday were higher by about 5 o y - hits on 

age. This is a drop of more than 10% off the average sc. 

shows that students fared worse on Monday after pre 

38. a) 89.4% 
39. a) 1259.7 lb 
40. a) 126.3 
41. a) 1130.7 lb 
42. a) 83.4 
43. a) 
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