4.   Individual Assignment: Problem Sets – Comprehensive
 Due Date: 7/6


· Ch. 3, p. 95 –  exercise 88[image: ]
· Ch. 5, p. 173 –  exercise 56
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· Ch. 6, p. 217 – exercise 64
[image: ]








· Ch. 7, p. 249 – exercise 50
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o  Ch. 8, p. 288 –  exercise 38[image: ]
o  Ch. 9, p. 321 –  exercise 54[image: ]
o  Ch. 10, p. 362 –  exercise 42[image: ]
· Ch. 11, p. 402 –  exercise 58[image: ]





· Ch. 12, p. 445 – exercise 42[image: ]












· Ch. 13, pp. 499 –  exercise 37, 40
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· Ch. 14, pp. 548-49 –  exercise 17, 18 
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o  Ch. 17, p. 664-65 – exercise 22
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$100. How many families shoulc be INierviewess
. Baies USA,  monihly magazine that discusses issues related to haaith and health
P surveyed 20 of ts subscribers. It found that the annual health insurance premiums
oy with coverage through an employer averaged $10,870. The standard deviation
of the sample was $1.000.
O Bascd o this sample information, develop a 80 percent confidence interval for the
population mean yearly premium.
b. How large a sample is needed to find the population mean within $250 at 83 percent
confidence?
e narmfort_is infancerd by the amount of pressurization in an aifine cabin.
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recent seasons, Major Leagus Basenay nas Deen CRCiZEy o e Tengu o e
ated that the average game lasts 3 hours and 30 minutes. A sam-
led the following times to completion. (Note that the minutes have
o that a game that fasted 2 hours and 24 minutes

#42. During
games. A report indic:
ple of 17 games reveal:
been changed to fractions of hours, s
is reported at 2.40 hours.)

{208 240 270 225 323 317 28 318 280
238 375 320 327 252 258 445 245

H
i

Gan we conclude that the mean time for a game is less than 3.50 hours? Use the .05
i significance level.
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58. The amount of income spent on housing Is an important component of in@ Cost ©F HV=
ing, The fotal costs of hausing for homeowners might include morlgage payments. prop
erty taxes, and utiity cosis (water, heat, slectricity). An economist selected a sample of
0 homeowners in New England and then caiculated these total housing costs as a per.
R of monthly income, five years ago and now. The information s reported below. ls it
reasonable to concluds the percent is less now than five years ago?
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» 42. Martin Motors has in stock three cars of the same make ant model. 1he Prestiziit W
I|Kelocmnnﬂ!ﬂ|sg“cuwimafmumecamﬂmledclkWB.andch)
using four different tynes of gasaline. For each trial, a gallon of gasoline was added to
al\emﬂfy(ank,nndthswwmLﬁmumilitranmndgls.mfn"awilgtableshows
the numbsr of miles driven in each trial.

Using the .05 level of significance:
a. Is there a difference among types of gasoline?
=8 b, s there a diference in the cars?
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39.

. A
A regional commuter airline selected a random sample of 25 fiights and found that the
comsiation between the number of passengers and the total weight, in pounds, of lug-
gage stored in the luggage compartment is 0.84. Using the .05 significance level, can we
conclude that there is a positive association batween the twa variables?

A sociologist claims that the success of students in college (measured by their GPA) is
related 1o their family’s income. For a sample of 20 students, the coefiicient of comela-
tion is 0.40. Using the 0.01 significance fevel, can we conclude that there is a positive
comelation betwsen the variables?

An Environmental Protection Agency study of 12 automobiles revealed a comelation of
0.47 between engine size and emissions. At the .01 significance level, can we conciude
that there is a positive association bstwsen these variables? What is the p-value? interpret.

SO0 A suburban hotel derives its gross income from its hotel and restaurant operations. The

owners are interested in the relationship between the number of rooms occupied on &
nightly basis and the revenue per day in the restaurant. Below is a sample of 25 days
{Monday through Thursday) from last year showing the restaurant income and number of
rooms occupied.

| bay income Occupied Day Income Occupied |
I r $1.452 3 14 $1425 % &
12 1361 a7 15 1,445 u |
i3 1426 2 1 1439 s
|4 1470 39 17 1,348 19

s 1456 3 18 1,450 38

18 1430 2 19 1421 “

{7 1,354 23 2 1446 a |
1 8 1442 44 21 1485 a3 |
19 1,334 45 2 1405 B |
i 10 1459 16 b5 1461 st |
in 1,399 30 2 1430 6 |
| 12 1458 42 % 1426 I
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Ticients are not equal 1o 07

s, The district manager of Jasons, a arge discount slectronios chaln, is investigating why
certain stores in her region are performing better than others. She befieves that three fac-
tors are related to total sales: the number of competitors in the region, the population in
the surrounding area, and the amount spent on advertising. From her district, consisting
of several hundred stores, she selects a random sample of 30 stores. For each store she
gathered the fallowing information.

¥ = total sales last year (n $ thousands).
X, = number of competitors in the region.
X = population of the region (in millions).
X; = advertising expense (in $ thousands).

The sample data were run on MINITAB, with the following results.

T
s080.00
2200.00
250008

Predictor
Constant

&
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Multiple Regression and Correlation Analysis

a. Wnat are the estimated sales
regional population of 0.4 {400,

ficients are not equal 1o zero.

549

for the Bryne store, which has four competitors, 2
,000), and advertising expense of 30 {$30,000)7

test of hypothesis t0 delsmﬂ"e whether any of the regression coef-

. Conduct tests of hypotheses to determine which

significant regression cox

(@I Supposs that the sales managey
mate as early as April

Use the .05 significance level.

Use the .05 level of significance.

o the independent variables have

efficients. Which variables. would you consider efiminating?

e ool aaias for the company can aiso be estimated. If, based o past experience, it
e sond that the Apil sstimates of annual sales are reasonably accurate, then in future
years the April forscast could be used to revise production schedules and mainiain the

correct inventory at

Several factors
in the region stockini
istered as of April 1

the retail outlets.

appear to be related to sales, including the number of retall outlets
ig the company’s parts, the number of automobiles in the region reg-

, an

d the tatal personal income

7or the first quarter of the year. Five

sependent variables were finaly selected a5 baing the oS! important (according 10
fhe sales manager). Then the data were gathered
for that year for each region wers also recorded. Note in the tollowing table that for region
retail outlets stocking the company’s automotive parts, there were

1 thers were 1,738

8,270,000 registered autom:

year were $37.702,000.

37.702 1
2419 1
32.055 1
381
17.625 1
| asg18 2
| 20600 1
Ioe
20116
12904 1

a. Gonsider the following correlation matrix.

X
739 ¥
22 586
184G 8.81
120 3.81
036 10.31
,290 .62
587 36
4 6.28
649 un
A 10.82

for a recent year. The total annual sales

60.7
8.1
202
338
5.1
693
163
349
151

nbilesh\hemg‘]onaslﬂﬂriﬁ and so on. The sales for that

Average

Age of ‘
Namber of |
{years), Supervisors, |
L M |
35 50 {
0 50
44 7w
40 0 |

35 70
a1 130
41 150 |

59 nao
55 w0 |
41 wo |
LS

Which single variable has the strongest cor-

ralation with the dependent variable? The correfations between the independent vari-
ables outlets and income and between cars
be & problem? What is this condition called?

and outlets are fairly strong. Could this

b. The output for al five variables s an the following page. \imat percent of the varia-

tion is explained

by the regression equation?
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18.

a. What are the estimated sales for the Bryne store, which has four competitors, a
regional population of 0.4 (400,000), and advertising expanss of 30 {$30,000)?

b. Compute the R* value.

c. Compute the muitiple standard emor of estimate.

d. Conduct a global test of hypothesis 1o determine whether any of the regression coef-
ficients are not equal o zero, Use the .05 leve! of significance.

e. Gonduct tests of hypotheses to determine which of the independent variables have
significant regression coefiicients. Which variables would you consider eliminating?
Use the .05 significance level.

Suppose that the sales manager of a large aufomotive parts distributor wants to esti-
mate as early as April the total annual sales of a region. On the basis of regional sales,
the total sales for the company can also be estimated. If, based on past experience, it
is found that the April estimates of annual sales are reasonably accurate, then in future
years the April forecast could be used to revise production schedules and maintain the
correct inventory at the retail outlets.

Several factors appear to be related to sales, including the number of retail outlets
in the region stocking the company’s parts, the number of automobiles in the region reg-
istered as of April 1. and the total personal income for the first quarter of the year. Five
independent variables were finally selected ‘as being the most Important (according to
the sales manager). Then the data were gathered for a recent year. The total annual sales
for that year for each region were also recorded. Note in the following table that for region
1 there were 1,739 retail outlets stocking the company’s automotive parts, there were
8,270,000 registered automobiles in the region as of April 1 and so on. The sales for that
year were $37,702,000.

i Number of Average i

| Annual Number of  Automobiles  Personal Age of i

| Sales Retail Registered Income Automobiles  Number of

| (6 millions),  Outlets, (millions), (S billions), {years), Supervisors,

L X % X X X X

I anm 1,739 9.27 854 35 90
24,196 1,221 586 07 50 50 |

| 32055 1,846 881 681 44 0|

| zen 120 381 202 40 50 |

| 17825 1,09 1031 338 35 70

| 45919 2,290 1162 5.1 41 130

| 2500 1,687 296 693 41 150

Poam 241 6.28 163 58 e

| e 849 7 A9 55 160

‘ 12994 1427 10.92 151 41 100

a. Gonsider the following correlation matrix. Which single variable has the strongest cor-
relation with the dependent variable? The correlations between the independent vari-
ables outiets and income and between cars and outlets are fairly strong. Could this
be a problem? What is this condition called?

b. The output for all five variables is on the following page. What percent of the varia-
tion is explained by the regression equation?
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The regression eguation is
sal 7 — 0.00063 outlets + 1.74 cars + 0.410 inzome
.04 age — 0.034 bosses

&

Analysis of W
SOURCE Di
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| Eiror H 22 |
i Total 8 !
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c. magwumwmmmwmmwlmmﬂ—
ficients are not zero. Use the .05 significance level.

& Conduct a test of hypothesis on each of the independent variables. Wouid you con-
sider siminating “outlets” and “bosses™? Use the .05 significance level.

ummmmmmm‘m‘m‘m‘mm.mws
mmdmﬁmmmmn*mdmmmm»ﬁs?

(= 1
The regression eguation is 1

sates = % % 161 cars-+ 0.400 income + 3.96 ugé |
pregiztor cout t-ratis
Constant 3

$nrome

15 ‘ot Variance
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Regression
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o %

1. Following is @ histogram and a stem-and-leaf chart of the residuais. Daes the nor-
maiity assumption appear reasonable?

| ogram” of vesidual U =10 Stem-and-leaf of residual H =10
i Leaf Unit = 0.10
| niapoint " count P
e :: i
IR e S 2 2 i
T e 2
| s 5 -0 430 ‘
i T R 5.0 24
O e 30 68 1
o 3004 t
3,505 {
3

g Follmringisa;imcﬂheﬁnsdmluesu’V({.a..V)al\dmalesiﬁlas.Doyﬂ\lseew
violations of the assumptions?
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22. Wperduylahelsiwﬂdays.‘lhamfmrmm report: \
prrlirloig Feomaet |
| (Number of Days) ‘
| ? 50
A 7
! 2 a1
| 3 3
. 31 |
§ or more s |

To interpret, there were 50 days on which no cradit applications were raceived, 77 days
on which only one application was received, and so on. Would it be reasonable to con-
clude that the population distribution is Poisson with a mean of 2.02 Use the .05 signif-
icance level. Hint: To find the expected frequencies use the Poisson distribution with a
mean of 2.0. Find the probability of exactly one success given a Poisson distribution with
a mean of 2.0. Multiply this probabilty by 300 to find the expected frequency far the
number of days in which there was exactly one application. Determine the expected fre-
quency for the other days in a similar manner.

22 In tha marly 2000s. Deen Down Mining Company implemented new safety guideiines. Prior
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1. Find the mean, median, and the standard deviation.
2. Write a brief summary of the distribution of the area of homes.

Refer to the Baseball 2005 data, which reports information on the 30 major league teams.

for the 2005 baseball season.

a. Select the variable team salary and find the mean, median, and the standard deviation.

b. Select the variable that refers to the age the stadium was built. (Hint: Subtract the
year in which the stadium was built from the current year to find the stadium age and
work with that variable,) Find the mean, median, and the standard deviation.

©. Select the variable that refers to the seating capacity of the stadium. Find the mean,
median, and the standard deviation.

RQ Refer in the CIA data which darn: A N T Meis 1y AR v miriee
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d. Da the joint probabiiities total 1.007 Why?
56. Assume the likelihood that any fight on Northwest Airlines arrives within 15 minutes of
the scheduled time is .90, We select four flights from yesterday for study.
a. What is the likelihood all four of the selected fiights amived within 15 minttes of the
scheduled time?
b. What is the likelihood that none of the selected fights arrived within 15 minutes of
the scheduled tme?
c. What is the fikelihood at least one of the selected flights did not arrive within 15 min-
utes of the scheduled time?
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»64. An intemal study by the Technology Services department at Lahey Electronics revealed
company employees receive an average of two emails per hour. Assume the arrival of
these emalls is approximated by the Poisson distribution.
a. What is the probability Linda Lahey, company president, received exactly 1 email
between 4 Py, and 5 P, yesterday?
b. What is the probability she received 5 or more emalt during the same period?
s c. What is the probability she did not receive any email during the period?
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Fast Service Truck Lines uses the Ford Super Duty F-750 exclusively. Management made
a study of the maintenance costs and determined the number of miles traveled during
the year followed the nommal distribution. The mean of the distribution was 60,000 miles
and the standard deviation 2,000 miles.

a. What percent of the Ford Super Duty F-750s logged 65,200 miles or more?

b. What percent of the trucks logged more than 57,060 but less than 58,280 miles?

c. What percent of the Fords traveled 62,000 miles or less during the year?

d. Is it reasonable fo conclude that any of the trucks were driven more than 70,000 miles?

Explain.
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The mean amount purchased by a typical customer at Churchill's Grocery Store is $23.50
with a standard deviation of $5.00. Assume the distribution of amounts purchased follows.
the normal distribution. For a sample of 50 customers, answer the following questions.
a. What is the likellhood the sample mean Is at least $25.007
b. What is the likeihaod the sample mean is greater than $22.50 but less than $25.007
' Within what limits will 80 percent of the sample means ocour?
5 = —ann Q&T crnre for Division | studsnt-athlstes is 947 with a standard deviation of




