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Chapter 13

39. ‘An Environmerital Protettion ‘Agency study of 12 automobiles revealed-a correlation of
0.47 betwesn engine size and. emissions; At the .01 significance level, can we conclude

, that there'is a'positive association between these variables? What is the pvalue? Interpret.
suburban-hotel derives its gross income from its hotel and restaurant operations. The
owners are interested in the relationship Bistween the number of rooms occupied on a
nightly. basis -and the revenue per day in-the restatfant. Below is a sample of 25 days
{Monday through Thursday)from last year showing the restaurant income and number of

rooms_ocp;_:_pled. ) &

Day Income Occupied Day Income Occupied
1 $1,452 23 14 $1,425 27
2 1,361 47 15 1,445 34
3 1,426 21 16 1,439 15
4 L4470 39 17 1,348 19
5 1,456 37 18 1,450 38
6 1,430 29 i8 1,431 : 44
7 1,354 23 20 1,446 47
8 1,442 44 21 1,485 43
9 1,394 45 22 1,405 38

10 1,459 16 - . 23 1,461 51

hE| 1,399 30 24 1,490 61
12 1,458 42 . o 25 1,426 39
13 1537 54 i

E'U'se'__a'.'s_"_,ttatl's_'t‘i"c':'ai_:___;-:;oft.war' package fo answer'the follwing_ questions, .
a. Does.th gakfas e seem: 2-as: the” number-of - dccupied: rooms
ine i Jriconclis : e

41. Theta

Year Cars Sold (millions)  Percent GM Year. Gars Sold (millions) Percent GM |
1950 6.0 50.2 1985 15.4 401

1955 7.8 50.4 1990 13.5 36.0

1960 . 13 4.0 1985 15,5 3.7
1965 10.3 4989 2000 17.4 286

1970 10.1 395 2005 16.9 26.9

1975 10.8 43.1 2010 11.6 19.1

1980 11.5 440 g

" Use a statistical software pé_i;ﬁkége to answer the following questions.
a. Is the.number of cars sold directly of, indirectly related to GM’s percentage of the mar-

ket? Draw a seatter diagrami;to show your conclusior. . :
b. Determine the correlation coefficient between the two variables. Interpret the vaiue.
¢. is it reasonable to conclude that there is:a negative association Between the two vari-
ables? Use the .01 significance level.
d. How mu'ch"of the variation in GM'’s market share is accounted for by the variation in
cars sold?. " e T
‘42, For a—sample of 32 large U.8: cities, the correlation-between the mean number of square
feet per oifice worker and the mean monthly rental fate in the central business’ district is
—.363. At tf'lé .05 significance level, can we conclude that there is a negative associa-
tion in the population between the two variables?
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Corretation aﬁd_;l;.‘ ear Regression

43. The foilowmg data from the. 201 0 NFL. football $eason feport the number ‘of polnts scal’ed
and pomts aIIGWed for. each of: the 32 NFL teams @ . B

Team Points Scored Points Allowed "Team . Points Scored Points Allowed
Arizona 289 434 ~ Miami 273 333
Atlanta 44 288 " Minnesota by 348
Battimore 357 270 - New England 518 313
Buffalo 283 - 425 New Orlearis - 384 - 307
Carelina 198 408 NY Giants 394 347
Chicage 334 . 286 NY Jets . 367 ° - 304
Cincinpati - 322 395 Cakfand 410 3n
Clevetand 271 332 " Philadelphia © 439 - 377
Dallas 394 436 Pittsburgh - 375 232
Denver 344 471 San Diego . 441 322
Detroit 362 369 San Frangisco 305 346
Green Bay 388 . 240 . . Seattle 310 . - 407
Houston 390 427 "St. Louls - 289 328
Indianapolis 435 388 . Tampa Bay . KLY 318
Jacksonvitle 353 419 - ‘Tentiessee - 1356 -339 S
Kansas City 366" 3% Washington "3 37

_ Store Size S
(thousarids of =~ . . &
square foet) _(m
04 i
4.2
34
26 4
52 9.90
3.3 8.99.
32 760 -
49 3.7
55 - 547
29 8.22
22 7.7
23 435

Store Size . _
{thousands of Sales
squrare fegtj (mII[mns $)

3.7 918
20 458
5.0 8.22
0.7 1.45
2.6 6.51
29 282
52 10.45
59 9,04
3.0 443
24 475
24 7.30
05 3.33
50 ¢ 6.76
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a. Draw a scatter diagram. Use store size as the independent vériable. Does there appear
to be a relationship between the two varlables. Is it positive or negative?

b. Determine the correlation coefficient and. the coefficient of determination. Is the rela-
tionship -streng or weak? Why? |

c. At the .05 significance level, can.we conclude there is a sigrificant. posifive correlation?

The manufacturer of Cardio- 'Giide exercise equipment: wants to. study the refationship

between the number of months since: the glide was: purchased and the time, in hours,

the equipment was used last week. @ :

Person Months Owned Hours Exercised Person Months Owned 'Hours Exercised

Rupple 12 4 Massa 2 8
Hall - 2 10 Sass 8 3
Bennett 6 8 Karl 4 8
Longnecker 9 5 Malrooney 10 2
Phillips 7 5* Velghts -5 5

a. Plot the information-on a scatter- diagram. Let hours: of exercise be the dependent
vartable.-Comment on the graph. - SRR

b. Determine the correlation coefficierit: Interpret. :

¢. At-the .01 significarice level, can we conclude that there is a negative association
between the variahles? T _ '

The following regression equation ‘was computed from a sample of 20 observations:

L ‘7= 15 = 5% .

SSE was found to be 100 and SS fotal 400,

Vatch the signl) * . _ _
oldér residenis. To investi-
mediam age 'in 10 large cities were

Population
City (in millions) Median age

‘{ Chicago, IL 2.833 315

1 Dallas, TX 1.233 305

| Houston, TX 2144 30.9

Los Angeles, CA 3.849 316

i New Yorl, NY 8.214 34.2
Philadelphia, PA 1.448 342

Phoenix, AZ 1.513 30.7

L San Antonio, TX 1.297 37
- San Diego, CA 1.257 325

San Jose, CA 0.930 3286

a. Plot this data on a scaﬁéi_\diagram-\'rvith median age as the.dependent variable.

b. Find the correlation. coefficiert. ,

€. A regression analysis was perforimed and .t'he-'rés'ul_ting regression equation is Median

. 8ge = 31.4 + .0.272 popliiation. Interpret the meaning of the slope.
d. Estimate the median age‘fora city of 2.5 milffon people.
e. Hereé Is a portion of the régression software output. What does it telt you?

Predictor Coef - SE Coef -~ 'm P

Constant .~ 31.3672 0.6158 . 50.94° 0.000
Population 0.2722 . 0.1501 1.43 0.190

Using tHe .10 significance level, test the significance of the slope. Interpret the resuft.
Is there a significant relationship between the two variables?

-




