Chapter 1 Solutions

1.1, {a) The individuals are vehicies {or “cars™y. (b} The variables are make/muoded
{categorical}, vehicle type {(categorical). fransmission type (categorical), number of cylinders

{quantitative), city MPG {quantitative), and highway MPG {quantitative}.

1.2. Possible categorical variables: yeat in school. gender, major. Possible quantitative
variables: age {years), time watching TV (hours), time in ¢lass {hours), time sleeping
{hours), time studying (hours—or perhaps minutes).

1.3. (a) The given percenis add -
up to 61.6%, so the remaining 35"_“
38.4% of the audience listens =907
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to other formais. {b) The bar o 25-
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from left to right. Some studenis might instead place it at the end; in fact, they could choose
to rearrange the bars in any ovder they wish (e.g., alphabetically}.
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1.5. A pie graph could also be made, b : R
the relative heights of the bars are gasier 12000 — T
to compare than the relative sizes of the é 10000
“slices” of the pie. é 8000 -

The most likely explanation for the ; £000 ﬁ ;
iower weekend numbers is that, when & ié 4000 { % §
birth is “planned” (either by inducement or 2 .
cesarean section), it is usually scheduled 2000 i i
for a weekday—perhaps more due to the Oty T T I
preferences of the physician or midwife. Sun Mon Tues Wed Thus Fi - Sai

1.6, With the intervals 14.0-15.9, 16.0-17.9, 10
etc., the histogram should look like the one 12;
on the right. When asked to make intervals ]
that are 2 minutes wide, some students mighi ;? 10
fail to read the rest of the instructions and § 59
use 14-16, 16-18, etc., which causes con- 2 &9
fusion about where {o place the three siales 4
{Minnesota, Mississippi, and Oklahoma) that 2 ]

0.

fall on an interval boundary. I a student’s i 16 18 20 22 24 26 2

histogram looks different from this one, that 2 ,2 2 . § 3 ¥
Average travel time (minutes)

may be the reason.

1.7. (a) The applet creates a histogram with 23 classes. (b) it is possible to get to one class
ranging from 1.20 to 27.30 (not a very useful histogram). (£} The most classes the applet
will allow is 46; the largest class has 5 observations. (d} Choices will vary; anything from
about 10 to 30 classes is reasonable.

1.8. The distribution is roughly symmetric. Based on the histogram, the center is near 23
minutes, and the spread is from 14 to 31.9 minutes. If we look at the actual data, we find
that the center (median) is 234 minutes, and the times range from 15.5 to 30.9 minutes. See

also the seclution to Exercise 1.6

1.9. (a) Women in the District of Columbia are more likely to be career-oriented. (I general,
we might expect that wornen in large cities are less likely to be married. The states consist
of some large cities mixed with smaller towns and rural areas, but D.C. is essentially
one big city.) (b) The midpoint is between 24% and 26%: the first three bars represent
(respectively) 5, 7, and 14 states, so the 26th state is inciuded in the third bar. The spread is

from 20% to 34% (ignoring the outlier}.
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110, See also the soiution o Bxercise 1.8, In the stempiot, the 26th obser-
vation is underhined. The midpoint is 234 minutes, and the {imes range
from 15.5 to 30.9 munules.

{ {1. The distribution is somewhat right-skewed, aithough with the United
States (2 high outlier) removed, the remaining Jata are relatively symmet-
ric. The center (median is $1954 per person: aside from the U.S., health
care spending ranges {rom 5419 to $3809 per person.

i6

71 6779
25

i

201 17889
21128

321 01333499
23| 445669
24| 01266

251 0012569
261 689

271 39

28
)12
301 69

4
H66TTTRES
11233
78999
012334
578899
GoGH

38

AL e el e B D e e (OO0

1.12. (a) The time plot 15 shown on the right. 5000 4
{h) After adjusting for inftation, tuition and
fees have increased, apart from a slight
dip in the late 1970s. (c) There are no
putiiers in the plot. As noted in (b), charges
decreased at the beginning of this time
period. From about 2000 to 2004, costs
‘nereased more rapidly (about $200 to 500
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rate of about $100 to 3200 per year. Vonr

1.13. () The ndividuals are the students.

{.14. (¢c) Bither a pie chart or a bar graph would be appropriate.

115, () Sex is a categorical variable, and college debt s a quantitative variable.

1.16. (b} People with the same Zip ende tive in the spme area, but one cannot compute (or

cxampie} an “average zip code”

[17. ¢ The tick marks ars « units apart, the frst bar beging at 24

setween cach ik,
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1.18. (a) With a range of 0 to 87, we should make a stempiot with the tens digi as the stem
and the ones digit as the leaf, using all stems from O to 9.

1,19, (a) The lowest percent is 6.8% (a stem of 6, with leaf 0.8

1.26. (b) “Skewed to the left” means that distribution trails off toward lower numbers. {Note
that in a stemplot, the lower numbers are at the iop of the list)

1.21. (a) There are 51 pumbers represented in the stemplot, so the center (median) is the 20th
number. Counting from the start of the list, the 26th leaf is the third “8” on the stem “127
(Of course, one can also count up from the end of the list)

1 .22. (c) These housing prices are (fairly sharply) right-skewed.
1.23. (a) The individuals are medical students. (b) The data set has five variables. Of those,
three (medical school, sex, and specialty) are categorical, and the other two (age and

USMLE) are guantitative.

\ 1.24Ji(a) Type of wood is categorical. (b) Type of water repellent Is categorical. (¢} Paint
ickness is quantitative. (d) Paint color is categorical. (8) Weathering time is quantitative.

1.25. (a) The given percents add up to 95%, 20]
so S%. must be some other color. (b) The s —
bar graph shown includes the “Other colors™ 15
category, although some students might leave ;
it off. With the “Other” category, a pie chart
could be used because these percents show
parts of a whole (if we assume, as we did in
part (a), that a car can be only one color).

10

Pearcent of 2007 cars

Car color
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1.26. {a) The given percents represent frac- P
rions of different age groups. rather than w :
. - N =5 2y - T S
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127;, (a) The bar graph is shown on the right. 9

g“*"”’{,’b) In order to make a pie chart, we would
need to know the total number of deaths
this age group {so that we could compute the
aumber of deaths due to other causes).

Thousands of deaths
[ns)
i

Cause of death

1.28. Estimates will vary, but shoutd be close to the actual reported numbers (which can be
found at the Census Bureau Web site): 64% Mexican, 9% Puerto Rican.

1.29. The two bar graphs are shown below.
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1.30. The distribution is skewed to the right, spread from 0 to § servings, and the center i
about 2 or 3 servings of fruit. {The median number of servings is 2. but student judgments
of the “center” may vary from the median} About 35% (26 owt of 74y ate O or ¢ {“fewer

than twe”) servings of fruit.

1.31. (=) The distribution is fairly symunetric—perhaps stightly iefi-skewed — with cenler near
110. Apart from the four scores in the 7Us, iUs range {rom the mid 80s 1o the high 130s.
{b} % = 79.49% scored above 100. (it is easier to count the 16 studenis who scored 100 or
less, then subtract from 78.)

1.22. The text mentions the “exireme low outiier)” so students might infer that there is only
one outlier. Other students might also consider the second Jowest retumn to be an outlier
¢which is a reasonable opinion). {a) The distribution is slighty skewed to the left, although
not strikingly so if one ignores the low outlies(s). (b} The center is between 0% and 2.5%:
student estimates will vary. (¢) The highest return was between 10% and 12.5%. Ignoring
only one low outlier, the lowest return was between —17.5% and —15%. If we 1gnore two
low outliers, the lowest return was between —12.5% and —10%. {d) About 37% of these
months (102 out of 273) had negative returns. Student estimales of the count may vary, bul
the percentage should be roughly 35-40% n every case.

Note: By examining the raw data, we find that the median return was 1.2%, the largest
veturn was 12.5%, and the three lowes! returns were —23%, ~15.99%, and ~10.63%. In
addition to being in the data files accompanying the text, these numbers are in the first
column of the file "“FamalFrench Benchmark Factors( Monthly)” found at

http://mba.tuck.dartmouth.edu/pages/f aculty/ken.french/data library. html

1.33. (a) is variable 4. Minutes spent studying would likely be skewed to the right (many study
for a short time, a few study longer). (b) is variable 2, and (¢) is variable 1-—unless this was
a particularly unusual class! We would expect that male/female counts should be somewhat
close, while right-handed students should outnumber lefties substantially. (Roughly 10% to
15% of the population as & whole is left-handed.) (d) is variable 3. One would expect a fair
amount of variation in student heights, but no particular skewness (o such a distribulion.

13} (a) The histogram is shown on the right.

\j(b) The distribution is sharply skewed to the 054
right. Only 7 of the 30 food oils have more :
omega-3 than omega-6, so most oils do not g 154
have the desired ratio. {¢) The fish oils are 5 ?é%ow:
of the 7 oils that have a ratio over I. g
5
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1.35. (a) In a state with many people, more
doctors are needed {0 serve the larger popu-
tation, For example, having 1000 doctors in
Rhode Isiand would be very different from
having 1000 doctors in Califorma. (b The
distribution is clearly skewed to the right,
with the District of Col umbia a high outlier.
The states all have numbers between 169 and
450 D.C. is different from the states in that
it includes very little area that would be con-
sidered “rural” where we would expect the
density of doctors would drop off considerably. (Observe that the states with large cities tend
to have high numbers; D.C. is an extreme case, because it consists mainly of a large city.)

Fraguency
=

i
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g 100 200 300 400 500 600 700 8OO
Docters per 100,000 people

heen exaggerating. (Seme students might also “consider

suspicions” the student who claimed to study O minutes per night. As a teacher, T can easily
helieve that such students exist.y {by The stemplots suggest that women {claim o) study
are 173 minutes for women and 120 minutes for

more than men. The approximate centers

e,

1.36. {a) Totals emissions would almost certainly be higher for 61 0000000000001 111111
very large countries; for example, we would expect that even 017222333335
with great attempts to conirol emissions. China {with over 8 222;777
{ billion people) would have higher total emissions than the 0| 8999
smallest countries in the data set. (b) We see a strong right o
skew with a peak from € to 0.2 metric tons per person, and a i 3
smaller peak from 0.6 to 0.8, The three highest countries (the 117
United States, Canada, and Australia) appear to be outliers; 1|89
apart from those countries, the distribution is spread from U to
14 metric tons per person.

1.37. Shown are two versions of this stemplot. For the frst. 0} 22233444 0] 12233344
we have (as the text suggests) rounded to the nearest 100, 05556677 0] 55556679
for the second. we have trimmed the numbers {dropped the } 22;344 : 9]}]%44
jast two digits). The distribution is clearly skewed to the 2124 3|24
right, with a high outlier (4700 million sole, from 1937). 218 218
The center is around 700 miliion, and the spread is from ; z
173 million to 4700 million (2809 million, if we omit the 4 1
outlier). A7 417

1 38 (a) Not only are most responses multiples of 10; Women Men
Fhany are multiples of 30 and 60. Most people will ‘ 96 8 2;’}233399
round their answers when asked to give an estimate like 22777224 | 1| 2292222
this: in fact, the most striking answers are ones such 388883888872338 ! 8%44
as 115, 170, or 230. The students who claimed 360 3
minutes (6 hours) and 300 minutes (5 hours) may have 5 3; 0
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1,39, The tme plot shows thal the number of
recriiits peaked n’f the ?_:fns—é%i%s, and in ) 40002 §£=
recent vears has fallen back lo levels similar = acnp S
3 > 3500 J
io those in the 1970s. 5 3000 ;5
= 2500 [
£ : o)
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1.46. (a) If the four groups were roughly equal ]
in size, then it would be valid to compare 30%‘:
accident counts. However, because those o 25%
who never used marijuana {or at least denied g 20%
using it} accounted for about half of the é 155
group, we would expect the number of g 10 ;
]
accidents for that group to be larger— and < 55 :
-
it is the largest of the four. By computing "
. P 3G . LY
accidents per driver (e.g., 755 = 13%), (% : a a
h lati . i Mever tiw 10 111050 54
we can compare the relative risks for the times limes times
four unequal-sized groups. (b) Increasing Marijuana use per year

marijuana usage is associated with increasing accident rates. (Students wili not necessarily
use the technical language of association or correlation. but should somehow acknowledge

that when one number is high, the other i3, too.)

1.41. Sketches will vary. The distribation of coin years would be lefi-skewed because newer

coins are more common than older coins.

1.42. (a) The two stemplois are shown on the right. Stu- 6303 6103557
dent preferences might vary, but the split stems of the first 61557 7| 0124488999
. .. . . Fi01244 1113667
stemplot show more detail. (b) The distributior: is rela- 71 88999 9! 06
tively symmetric, with center near 780 mm (the median is 81113
784 mm), and spread from 604 10 957 mm. (¢) Monsoon 8| 667
rainfall was below average in 18 of the 23 El Nifio years, g g

and only exceeded 300 mm in one of those years.
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143, Here are examples that do the trick. With most soffware that can create such plots, it s

very easy (o achieve the desired effecis by using the mouse to resize the plot.

6000 Vi

. / = 7000

& 5500 - jf @saoo

73] el -

© 5000 / ® /ff

2 / = 5000 y

}‘;45004 /_,-‘ % 4000- //

L¥} ”' P ]

£ 4000- . S -

3 o = 3000- L

S 2500 ’ Rl

= 3500 / 2 200 e

3] 3 i

3 30600 g 1600 -

z 2500~ S
2000 ] 1975 1980 1985 1990 1995 2000 2008

T ' Year

1975 19IBO 1(1;85 1990 1995 2000 2005
Year
1.44. (a) Housing starts are highest in the spring, and lowest in the winter. (b} With the
exception of the final part of the graph, there is an overall increasing trend. {¢) The
downturn is clearly visible: the increases of the first 15 vears shown in the graph are
essentially erased in the last year and a half. In particular, the spring peak in 2007 barely
rose above the January 20006 low,

1.45. (a) One possible histogram 1s shown below on the left; the exact appearanee of the
histogram will vary with the choice of interval width. The middle count is 13 people bitten
per year. {b) The time plot shows a lot of fluctuation, but suggests that bite counts have
been generally higher in recent years. Erom 1986 to 2007, the annual count of people
bitten has exceeded the midpoint 15 times (and the count was egual fo the midpoint i an
additional four years). By contrast, the bite count exceeded the median only once (barely) in
the first 14 years.
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