Chapterv (f
Regression and Correlation

7.1 Chapter EKEI‘CiSES ¢. Now calculate the least squares regression’
: .line and the correlation coefficient wsing y = ¢

and z = d. Put this regression Iine on the

7.1 1 Use the followmg data to study the least graph as before and compare the lines. Why

SQUALes regreasmn Ime ' o don’t the lines coincide? Compare the corre-
'y x oL ) . lation soefficient in this part io the one cal-
2 2 o ' o - culated in the previous part,
.43 7.1.3. An eleciropic device was introduced in
: ‘Z i 1950 and its sales were tracked over the next fen
4.5 Sales ' Year
6 6 : 1 1981
&. Plot this daba., placing y on the veri.:tca.l axis’ 3 1852
and = on the horizontal axis, ' + ++b 1BB3
b. Draw the Iine that you feel describes therels~ ' B 1054
_tmnshxp between y and z, without -cnlcuiafnmg ' 11 1885
¢. Now ca.l::nlax.e the least squn:es regressmn - ig : ig?g o L
line and plot it on the same graph Oumpa.re___ 18 "'19;@ Ce
this line to the libe ‘drawn in the previous
pa,r{; 18 186D .
Oak.ula.te the leasi squares regression line to
© 7.1.2. Use the iollowmg date to study the laast predict ‘sales as & function of the year and
squares regression lne: . the corfelation coefficient for this date. Also,
t d . + celenlate & = 5y, abd A
12 b. Based on your regrasﬂmn equa.hon, how many
11 seles would you expect,in 1950.
2 3 c. What would kappen to your caleulations if
4 2 the x values were changed so, that 1951=1,
- 3 4 1952:=2, ete. {ie., x would then be the time
3 3 o since 1950). Gompa.re the resulis to your an-
,a.."Plcrh this data, placing ¢ on the horizontal swers for.the previous. PET**B
axic and.d on the vertical axis. d. Using what you havé Jearned from the previ-
b. Oalculate the least squares regresgion line and ous parts, what would be the regression equa-
the correlation coeficient wsing y = d =nd tion, correlation, &, = sy, and g i1 values
z = ¢ Graph this regression line. were recoded to indicate time since 1000 (i.e.,
: 1861=51)"
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7.1 4 A pa.clmge distribution service wraps the
packages in brown paper, then weighs and mails
" the patkages. They noticed that there appears to
be a relation between the amount of paper used
" towraps pa.ckage and the weight of the package.
Since their scale is often broken, they would Like
to predict the weight of & package as a function
of the amount of paper used. The brown paper
comes in rolls that are 36 inches mde, 8o the
amount of paper used is measured in terms of
the length of the pzece usod .

Weight Length :
(Ibs}  (8.) i
2 1
4 2
5 3
8" 4
B b
10 6.
13 .7
- 16 . 8
8 - 8
20 10

&. Ca.lcuia.f.e the Jeast squa.ros re:greasmn line and

the correlatlon coefficient for this data. Also,

caleulate 5, = £, and &), _

b. Suppose that length of paper was measured
in inches, rather than feet. Calculate the
least squares regression line and the correls-
tion cosfficient for this data. Also, caleulate
8 = 8&yjr and 55, Compare the answers in
this parf fo the answers from the ptewous
part,

¢. Suppose that weight in ounces, ra.t'.hex than
pounds, but length was in feet, Calenlate the
least squares regression line and the eorrela
tion coefficieni for this data. Also, calculate
8, = &yj, and 5. Compare the answers in
this pa.rt to the answers from the first part.

d. {Based an the results of the previons parts,
‘what would be the least squares regression
line, correlafion coefficient, 5, = 5yj and
&3, if weight was in ounces and length was
in inches, Now do the ::a.lcu]a.txons to venfy,

. your anawers,

e. Suppose that the distribution service charges
25 cents per ounce (i.e., $4 per pound). Find
the ‘cost e & i'un:tmn of length {in both
inches end fest). Also, find the carrelation,
8; = Sy} and &5,

7.1.5. The praieaso: suspects that the numb—r
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of homework problems completed by students in
the class might be related to the scores they re-
ceive an tests. He randomly sampied 10 students
and found the following: °

Quiz = Number of

score homework pmblems

500 o ~1d ores a3 R e
TG g € 62 A B it faa

. &. Find the equa.mcm that explams quiz score a8

a function of the number of homework prob-
loms completed. - -

b. Test the hypothesis that for the population
of students in this professor’s classes each nd-
ditional homework problem completed leads
to an increase of at Jeast 2 points an the quiz
versus the alternative that the increase is less

than 2 pointz. Allow for 5% type I errar.

¢. Find a 85% conﬁdenoe interval for change in
guiz score when students complete one addi-
-tjonal hom..work problem,. -

dIf Joe complotes 4 homework prohlems, ﬁnd
Y 95% confidence mterval for his quu: Beore,

7. 1 8. Ten keypunch opera.tom were given a firned
test. The rasulis of that test are given below:

~ Time to Number of

finish (min.)  mistakes

T ~3 O N O -3 O wY 00 Uy
0 e 1 O 0D bS B

& Find the equation that describes the number
of mistakes ma.de a8 8 2 fnnct:on of the time to
finish,
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b. Suppose the data was drawn randomly from
a population of keypunch operators. I you
‘were to test the hypothesis that an operator
makes at least 2 fewer mistakes for each ad-
ditional minute spent versus thé alternative
that an 2dditional minute does not mean at
least 2 fewer tnistakes, what would be your
conclusion at the 10% level of significance?

¢, Find & §8% confidence interval for the mver-

age number of mistakes that will be made by -

peopl.e who take 9 mmutes to cumplete the
keypu.nch test., -
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7.2 Review Problems.

7.2.1. A marketing company is trying to predict
the amount of diseretionary income that is spent
on enterfainmernt expenses. weekly., The data
that is avzilable include monthly mortgage pay-
ments and yearly tax bills. To see whether either
of these vatiables world make 2 good predictor
of entertainment expenses, the company takes a
sample of ten families and finds the following:

Expenses Mortgage Tax
{$10)  (S100) .(81000)
15 2 10
13 4 ]
13 6 7
i2 6 B
11 8 6
] 10 LI
g 14 4
7 i 3
8 16 1.
5 20 2

e. Find the equation that expleins entertain-
ment expenses as & function of mortgage pay-
ment. Also, find the correlation, 5, = Byiz
and .

b. Repeat these calenlations for enterta.xnme‘nt
expenses as & function of tax bill.

e, Hyou had to choose either mortgage payment
or tax bill in order to explain the variation in
sntertainment expenses, which would make &

 better predictor? Explain your ressoning,

d. Can you decide which is the better predictor

‘by looking at the slope of the corresponding -

regression equations? Why or why not?

e. Can you decide which is the better predicior
by lookmg at the &, of the corresponding
regression equations? Why or why not?

{. Estimate, with 95% confidence,the difierence
in Expenses for families whose yearly Tax
bills are §1000 different? .

£. Estimate, with 99% confidence, the difference
in Expenses for families who monthly Mort-
gage payments are $300 differant?

7.2.2. An auto dealership wishes fo predict the
average amount of commission made by their
salespeople. They collect the following date on
the number of sales made and the total carrums-
gion for seven of their salespenple.

Sa.lesperaon Number Total
of commission
. " eales  (B100)
5 — 5
B 2 4
C 3 7
D 4 g
E 5 g
- F & ©-13
- G 7 15

& Find the equation that will predict cornmis-
sion as a function of mumber of sales.

b. Estimete with 85% confidence the average
commission for salespeople who make one
sale,

c. If you could assume that the commission
made by salesperson G was identical for each
of his 7 sales; and make 2 similar assump- -
tion for each of the other salespeople; could
you estimate the average commission per sale
with 35% confidence? Compare this answer -
to the previous one. ’

-d. Actually, each sale resulted in different com-

missions a8 seen in the following table:

Sslesperson .
A B C D EF
3

3 3
22
-3

@5 a2 g b
- RS
BD 10 44 Co bS b

Estimate with 85% confidence the average
commisgion per sale, Compare your answer
to the previous answers.

e. Using the prewous angwer, estimate the av-
erage commission for 4 sales with 95% confi-
dence. .

f. Using the regression line, estimate the aver-
age cornmission for salespeople who made 4

sales with 85% confidence. Compare your an-
swer to the previous answer.



