Chapter 1

1.2 Yes. The set of all students who are taking a statistics
course in this senester can be viewed as the population in a
study whose conclusion is limted to those currently
enrolled in the course. However, it also can be viewed as a
sanple in a study whose concl usion involves an inference
about all students currently attending the university.

1.4 a. Frequency and rel ative frequency distribution of
owner occupi ed housing in Mnroe County

Cl ass f fi/N

| ess than 25, 000 513 0. 033

25, 000- 99, 999 12173 0.773

100, 000- 199, 999 2642 0. 168
200, 000- 299, 999 331 0. 021
300, 000- 399, 999 65 0. 004
400, 000+ 24 0. 002

Col utm Sum 15748 1. 000

b. These data appear to be a census.

1.6 Quarterbacks (1-19) tend to weigh | ess that runni ng backs
(20-49) who tend to weigh I ess than offensive |Iinenmen (50-
79). Al though not exact, the assignnent of jersey nunbers
will tend to correspond to a nunber |ine show ng wei ght.

1.8 When we are conparing profitability of U S. corporations
anong different nmaj or business types, we are conducting a
cross sectional analysis. Wien we are dealing with a
conparison of profitability of U S corporations from 1983
to 1994, we are involved in a tine series analysis.

1. 10 Answer depends on the data source used by the student.

1.12 Pension and |life insurance needs must be assigned to a
living person who has a known age. The average age for
deaths in a region in a given year tells us nothing about
Iife expectancies at that age. For exanple, if the average
dead age was 69, we cannot conclude that the expected life
of a newborn is 69 years and that the expected |ife of a 68
year old is one nore year. To see the absurdity of this
met hod consider the inplied expected life of a 70 year ol d;
it wuld be a negative one year. If we want to know t he
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expected life of a 70 year old we need to know of those who
were 70 say 40 years ago how nmany were alive 39 years ago,
38 years ago, 37 years ago, and so to the present. These
years lived by this 70 year old cohort can then be averaged.
But if life expectancies are rising then even this nethod of
calculation will not be an accurate representation of the
life expectancy of sonme one who is currently 70 years ol d.
There may be no nethod of sanpling that can give an unbi ased
estimator of expected |ife at specific ages.

1. 14 She was suggesting that nore than 1 percent of those 30
percent who refused the interview may have had sex
exclusively with other nen in the past ten years. Thus, the
study by the Battelle Human Affairs Research Center has
understated the truth because of this sanple selection bias.
Al so, Kinsey’'s sanple was for 3 years and not excl usive.

1.16 a. The frequency distribution produced with the EXCEL

“Hi stogrant dialog routine is
Cumul ati ve
Dol | ar Rel ative Rel ative
Cl ass Anmount Frequency Frequency Frequency
1 0.00 - 0.99 0 0 0
2 1.00 - 1.99 1 0. 0250 0. 0250
3 2.00 - 2.99 1 0. 0250 0. 0500
4 3.00 - 3.99 2 0. 0500 0. 1000
5 4.00 - 4.99 5 0. 1250 0. 2250
6 5.00 - 5.99 7 0. 1750 0. 4000
7 6.00 - 6.99 11 0. 2750 0. 6750
8 7.00 - 7.99 5 0. 1250 0. 8000
9 8.00 - 8.99 3 0. 0750 0. 8750
10 9.00 - 9.99 2 0. 0500 0. 9250
11 10.0 - 10.99 2 0. 0500 0. 9750
12 11.0 - 11.99 1 0. 0250 1. 0000
13 >12. 00 0 0 1. 0000
Col um Sum 40 1

b. The hi st ogram produced with the EXCEL dialog routine is
given imedi ately below. This is not a good
representation of frequency distributions in part a
because the “bin ranges” are not accurately portrayed
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al ong the horizontal axis. The “frequency bars” nmake
it look as if there are breaks in the data where there
are none. (Methods for producing abutting “bars” with
EXCEL are denonstrated in Chapter 4. One such graph is
shown as the second di agram bel ow. )
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1.18 Hi stogram for owner occupi ed housing in Mnroe County

{Thousands)

Owner occupied Housing in Monroe County
{Frequency Distribution)
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1.20 Ogive for married couples
income

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1.22 If the intent
group or cl ass,

Married Couples' Income
(Ogive as Cumul. Rel. Freg. Dist.)

22,700 34,100

46,500

62,200 over 62,200

{income in dollars)
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is to present the nunber of owners in each
then the histogramwould be better

because



it shows absolute frequency (the nunber of owners)
The ogive is better for visualizing
the distribution bel ow a given housing val ue.

group.

1. 24 Because of

not sumto exactly 100 percent;

classification may differ
As cal cul at ed bel ow,
percent of the famlies.
reasonabl e confortabl e”

t hus,

in each

the portion of

roundi ng error the relative frequenci es bel ow do

t he percentage in each

by a tenth of a percentage point.

the "just to get by" group is about 60
The percentage for “live in

cannot be determned directly

because $40,000 is within the $23,000 to $50,000 class. |If
data are evenly distributed within this class,
about 39.5 percent of the famlies are living in reasonable
confort. Only 5.8 percent are fulfilling

| NCOVE  REL. FREQ
Under 5 4.5

5<10 9.7
10<15 9.2 Just to
15<25 16.9 get by
25<35 14. 7 14.7
35<50 16. 3 16. 3
50<75 16.1 16.1
75<100 6.7 6.7
100+ 5.8 5.8
(in $1,000) ---- ----
99.9 59.6

Live in

r easonabl e

confort
10. 8667
16. 1000
6. 7000
5. 8000

39. 4667

however, then

their dreans.

Ful I fill
al |

dr eans
5.8

5.8

1.26 The frequency distribution and EXCEL hi stogram for teachers’
salaries are as follows:

Sal ary
<22500
22500 -
25000 -
27500 -
30000 -
32500 -
35000 -
37500 -
40000 -
42500 -
45000 -
47500 -
>50000

Col um Sum

Frequency

0
24999
27499
29999
32499

Histneram

34999
37499
39999
42499
44999
47499
49999

Frequency
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1.28 The correct calculation of the "degree of hype" wll be as

fol |l ows:
Ski Area Cal cul ation Real Degree of Hype
Ki |1ington (77 - 70)/70x100= 10%
Sugar bush (53 - 46)/46x100= 15%
Sunday River (36 - 29)/29x100= 24%
Sugar | oaf (45 - 36)/36%x100= 25%
Okenp (32 - 25)/25x100= 28%
Smuggl er’ s Not ch (32 - 22)/22x100= 45%

The original "degree of hype" was cal cul ated as the

di fference between clained and actual mles divided by the
nunber of clained mles. To obtain a better neasure of
"degree of hype," the difference m ght be divided by the
actual amount of mles to obtain "hype" as a percentage of
mles nore than the resorts actually have.

1.30 Plaintiffs want the presel ection pool to be the entire
wor kf orce because that wll give the highest proportion of
wonen or other mnority. Inposing a restriction is a form of
sanpl e selection that can be used to decrease the proportion
of wonen or other mnority. If a firmdoes not have a high
proportion of wonen or other mnority a highly censored
presel ection pool mght be to its advantage for conparison
pur poses.

1.32 You m ght question whether this report collected data for
all femal e-owned busi nesses. If there was underreporting
fromthe fenal e-owned businesses in the base year, the 20
percent increase in 1992 nust be an overestimated figure.



1.34 a.

Hi st ogram of housi ng sal es by price

Homsine Prices
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1.36 The police are to stop only suspicious vehicles, that is,
t hose they suspect of being in violation of a law. The
trucks that are stopped are not "the typical type of truck"
on the road; thus, any neasures taken fromthese trucks
could not be used to infer relative frequencies for the
popul ation of all trucks.

1. 38 a.

I f those firns that did not respond had all responded
in favor of support, the percentage could have been as

44 115-44
high as 95 percent (=47*0.86+—7z—x1.00)

I f those firns that did not respond had all responded
i n di sapproval of support, the percentage could have

44 115-44
been as | ow as 33 percent (=g7*0-86+—7=—x0.00)



