Page 16 #s 2, 3
2. Categorical Variable
3. Quantitative Variable

Page 75 #30 (a-d)
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*Unimodal is acceptable as well.









Page 129 #8
8. A z-score of -1.88 means that the boy’s height was 1.88 standard deviations below the mean.

Page 130 #s 11, 20 (a,b)
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Page 131 # 29(d)
29(d) Approximately 16% of the trees are expected to have diameters over 15 inches.

Page 136 #6(b)
6(b) The mean number of loaves sold will be higher than the median number of loaves sold, since the distribution of sales is skewed to the right  





Page 137 #s 8(a, c, e)
[image: ttp://users.ipfw.edu/abbott/201/NormalRule.jpg]8(a) 
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8(c) 6.68% of rainstorms are expected to produce rainfall with pH levels below 4.
8(e) The least acidic 5% of storms have pH above 5.89

Page 141 #28[image: ]


Page 143 #38(a)
38(a) The five number summary of the profits as a percent of sales of 29 of the Forbesi 500 largest US corporation is: -9, 1, 4, 9.5, 25.
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72     Part I  Exploring and Understanding Data



27. Mail.



a) A histogram of the number of pieces of mail
received at a school office is at the right.



b) Since the distribution of number of pieces of mail is
unimodal and symmetric, the mean and standard
deviation are appropriate measures of center and
spread.  The mean number of pieces of mail is
100.25, and the standard deviation is 25.54 pieces.



c) The distribution of the number of pieces of mail
received at the school office is unimodal and
symmetric, with mean 100.25 and standard
deviation 25.54.  The lowest number of pieces of
mail received in a day was 52 and the highest was 151.



d) 23 of the 36 days (64%) had a number of pieces of mail received within one standard
deviation of the mean, or within the interval 74.71 - 125.79.  This is fairly close to the 68%
predicted by the Normal model.  The Normal model may be useful for modeling the
number of pieces of mail received by this school office.



28. Birth Order.



a) There were 223 students.  Of these, 113, or 50.7%, were oldest or only children.



b) There were 43 Humanities majors.  Of these, 15, or 34.9%, were oldest or only children.



c) There were 113 oldest children.  Of these, 15, or 13.3%, were Humanities majors.



d) There were 223 students.  Of these, 15, or 6.7%, were oldest children majoring in
Humanities.



29. Herbal medicine.



a) Who – 100 customers.  What – Researchers asked whether or not the customer had taken the
cold remedy and had customers rate the effectiveness of the remedy on a scale from 1 to 10.
When – Not specified.  Where – Store where natural health products are sold.  Why – The
researchers were from the Herbal Medicine Council, which sounds suspiciously like a
group that might be promoting the use of herbal remedies.  How – Researchers conducted
personal interviews with 100 customers.  No mention was made of any type of random
selection.



b) “Have you taken the cold remedy?” is a categorical variable.  Effectiveness on a scale of 1
to 10 is a categorical variable, as well, with respondents rating the remedy by placing it into
one of 10 categories.



c) Very little confidence can be placed in the Council’s conclusions.  Respondents were people
who already shopped in a store that sold natural remedies.  They may be pre-disposed to
thinking that the remedy was effective.  Furthermore, no attempt was made to randomly
select respondents in a representative manner.  Finally, the Herbal Medicine Council has an
interest in the success of the remedy.
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22     Part I  Exploring and Understanding Data



b) The range and standard deviation in temperature will both increase, since the incorrect
temperature is more extreme than the correct temperature.  The IQR will not change, since
the both the correct and incorrect scores are below the first quartile, and the IQR measures
the distance between the first and third quartiles.



27. Movie budgets.



The industry publication is using the median, while the watchdog group is using the mean.
It is likely that the mean is pulled higher by a few very expensive movies.



28. Sick days.



The company probably uses the mean, while the union uses the median number of sick
days.  The mean will likely be higher, since it is affected by probable right skew. Some
employees may have many sick days, while most have relatively few.



29. Payroll.



a) The mean salary is 1200 700 6 400 4 500
12



525
+ + +( ) =( ) ( )



$ .



The median salary is the middle of the ordered list:
400 400 400 400 400 400 500 500 500 500 700 1200
The median is $450.



b) Only two employees, the supervisor and the inventory manager, earn more than the mean
wage.



c) The median better describes the wage of the typical worker.  The mean is affected by the
two higher salaries.



d) The IQR is the better measure of spread for the payroll distribution.  The standard
deviation and the range are both affected by the two higher salaries.



30. Singers.



a) 5-number summary: 60, 65, 66, 70, 76, so the median is 66 inches and the IQR is 70 – 65 = 5
inches.



b) The mean height of the singers is 67.12 inches, and the standard deviation of the heights is
3.79 inches.



c) The histogram of heights of the choir members is at
the right.



d) The distribution of the heights of the choir members
is bimodal (probably due to differences in height of
men and women) and skewed slightly to the right.
The median is 66 inches.  The distribution is fairly
spread out, with the middle 50% of the heights
falling between 65 and 70 inches.  There are no gaps
or outliers in the distribution.
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Chapter 6  The Standard Deviation as a Ruler and the Normal Model     45



10. Mensa.



In order to be considered a genius, your IQ must be 140 or above.



11. Temperatures.



In January, with mean temperature 36° and standard deviation in temperature 10°, a high
temperature of 55° is almost 2 standard deviations above the mean.  In July, with mean
temperature 74° and standard deviation 8°, a high temperature of 55° is more than two
standard deviations below the mean.  A high temperature of 55° is less likely to happen in
July, when 55° is farther away from the mean.



12. Placement Exams.



On the French exam, the mean was 72 and the standard deviation was 8.  The student’s
score of 82 was 10 points, or 1.25 standard deviations, above the mean.  On the math exam,
the mean was 68 and the standard deviation was 12.  The student’s score of 86 was 18
points or 1.5 standard deviations above the mean.  The student did better on the math
exam.



13. Combining test scores.



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. Combining scores again.



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 score is lower, her z-score is higher.



15. Final Exams.



a) Anna’s average is 83 83
2



83+ = . Megan’s average is 77 95
2



86+ = .



Only Megan qualifies for language honors, with an average higher than 85.



b) On the French exam, the mean was 81 and the standard deviation was 5.  Anna’s score of
83 was 2 points, or 0.4 standard deviations, above the mean.  Megan’s score of 77 was 4
points, or 0.8 standard deviations below the mean.



On the Spanish exam, the mean was 74 and the standard deviation was 15.  Anna’s score of
83 was 9 points, or 0.6 standard deviations, above the mean.  Megan’s score of 95 was 21
points, or 1.4 standard deviations, above the mean.



Measuring their performance in standard deviations is the only fair way in which to
compare the performance of the two women on the test.



Anna scored 0.4 standard deviations above the mean in French and 0.6 standard deviations
above the mean in Spanish, for a total of 1.0 standard deviation above the mean.
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46     Part I  Exploring and Understanding Data



Megan scored 0.8 standard deviations below the mean in French and 1.4 standard
deviations above the mean in Spanish, for a total of only 0.6 standard deviations above the
mean.



Anna did better overall, but Megan had the higher average.  This is because Megan did
very well on the test with the higher standard deviation, where it was comparatively easy
to do well.



16. MP3s.



a) Standard deviation measures variability, which translates to consistency in everyday use.
A type of batteries with a small standard deviation would be more likely to have lifespans
close to their mean lifespan than a type of batteries with a larger standard deviation.



b) RockReady batteries have a higher mean lifespan and smaller standard deviation, so they
are the better battery.  8 hours is 2 2



3  standard deviations below the mean lifespan of
RockReady and 1 1



2  standard deviations below the mean lifespan of DuraTunes.
DuraTunes batteries are more likely to fail before the 8 hours have passed.



c) 16 hours is 2 1
2 standard deviations higher than the mean lifespan of DuraTunes, and 2 2



3



standard deviations higher than the mean lifespan of RockReady.  Neither battery has a
good chance of lasting 16 hours, but DuraTunes batteries have a greater chance than
RockReady batteries.



17. Cattle.



a) A steer weighing 1000 pounds would be about 1.81
standard deviations below the mean weight.  



b) A steer weighing 1000 pounds is more unusual.  Its z-score of –1.81 is further from 0 than
the 1250 pound steer’s z-score of 1.17.



18. Car speeds.



a) A car going the speed limit of 20 mph would be about
1.08 standard deviations below the mean speed.



b) A car going 10 mph would be more unusual.  Its z-score of –3.89 is further from 0 than the
34 mph car’s z-score of 2.85.



19. More cattle.



a) The new mean would be 1152 – 1000 = 152 pounds.  The standard deviation would not be
affected by subtracting 1000 pounds from each weight.  It would still be 84 pounds.



b) The mean selling price of the cattle would be 0.40(1152) = $460.80.  The standard deviation
of the selling prices would be 0.40(84) = $33.60.



20. Car speeds again.



a)  The new mean would be 23.84 – 20 = 3.84 mph over the speed limit.  The standard
deviation would not be affected by subtracting 20 mph from each speed.  It would still be
3.56 miles per hour.
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Chapter 6  The Standard Deviation as a Ruler and the Normal Model     47



b) The mean speed would be 1.609(23.84) = 38.359 kph.  The speed limit would convert to
1.609(20) = 32.18 kph.  The standard deviation would be 1.609(3.56) = 5.728 kph.



21. Cattle, part III.



Generally, the minimum and the median would be affected by the multiplication and
subtraction.  The standard deviation and the IQR would only be affected by the
multiplication.



Minimum = 0.40(980) – 20 = $372.00 Median = 0.40(1140) – 20 = $436
Standard deviation = 0.40(84) = $33.60 IQR = 0.40(102) = $40.80



22. Caught speeding.



Generally, the mean and the maximum would be affected by the multiplication and
addition.  The standard deviation and the IQR would only be affected by the
multiplication.



Mean = 100 + 10(28 – 20) = $180 Maximum = 100 +10(33 – 20) = $230
Standard deviation = 10(2.4) = $24 IQR = 10(3.2) = $32



23. Professors.



The standard deviation of the distribution of years of teaching experience for college
professors must be 6 years.  College professors can have between 0 and 40 (or possibly 50)
years of experience.  A workable standard deviation would cover most of that range of
values with ±3 standard deviations around the mean.  If the standard deviation were 6
months ( 1



2  year), some professors would have years of experience 10 or 20 standard
deviations away from the mean, whatever it is.  That isn’t possible.  If the standard
deviation were 16 years, ±2 standard deviations would be a range of 64 years.  That’s way
too high.  The only reasonable choice is a standard deviation of 6 years in the distribution
of years of experience.



24. Rock concerts.



The standard deviation of the distribution of the number of fans at the rock concerts would
most likely be 2000.  A standard deviation of 200 fans seems much too consistent.  With this
standard deviation, the band would be very unlikely to draw more than a 1000 fans (5
standard deviations!) above or below the mean of 21,359 fans.  It seems like rock concert
attendance could vary by much more than that.  If a standard deviation of 200 fans is too
small, then so is a standard deviation of 20 fans.  20,000 fans is too large for a likely
standard deviation in attendance, unless they played several huge venues.  Zero
attendance is only a bit more than 1 standard deviation below the mean, although it seems
very unlikely.  2000 fans is the most reasonable standard deviation in the distribution of
number of fans at the concerts.
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