PROVIDENCE UNIVERSITY
Midterm Spring 2005
Course: Statistics Department: Business Administration Date: April 16, 2005

Student ID: Name:
Note: Please return the question sheet with your answer sheet. Fail to retun the question
sheet will result in ZERO score for the exam.

1. Martin Motors has in stock three cars of the same make and model. The president would like to
compare the gas consumption of the three cars (labeled car A, car B, and car C) using four different
types of gasoline. For each trial, a gallon of gasoline was added to an empty tank, and the car was
driven until it ran out of gas. The following table shows the number of miles driven in each trial.

Distance (miles)
Type of Gasoline Car A Car B Car C
Regular 22.4 20.8 21.5
Super regular 17.0 19.4 20.7
Unleaded 19.2 20.2 21.2
Premium unleaded 20.3 18.6 20.4

Using the .05 level of significance:
a. Is there a difference among types of gasoline? (10%)
b. Is there a difference in the cars? (10%)

n 4 4 4
S A 78.9 79 83.8 ST = 2417
(ZA)/n, | 155630 156025 1755.61  XT?= 4890.83
A B T B (IB)/c
1 224 20.8 215 647 139536
2 17 19.4 20.7 57.1  1086.80
3 19.2 202 21D 60.6  1224.12
4 203 18.6 204 593 1172.16
RN THA pilid 9 Ff pff
PR 3.92 2 196 1391 03189
& P 10.21 3 340 2414 0.1650
Bk 8.46 6 141
A 2259 11

2. What is the relationship between the amount spent per week on food and the size of the family?
Do larger families spend more on food? A sample of 10 families in the Chicago area revealed the
following figures for family size and the amount spent on food per week.

Family Amount Spent Family Amount Spent
Size on Food Size on Food
3 $99 3 $111
6 104 4 74
5 151 4 91
6 129 5 119
6 142 3 91

a. Compute the coefficient of correlation. (5%)
b. Determine the coefficient of determination. (5%)
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c. Can we conclude that there is a postive association between the amount spent on food and the
family size? Use the .05 significance level. (5%)

45 1111 217 128743 5163
A B A? B2 AxB
3 99 9.0 9801.0 297.0
6 104 36.0 10816.0 624.0
5 151 25.0 22801.0 755.0
6 129 36.0 16641.0 774.0
6 142 36.0 20164.0 852.0
3 111 9.0 12321.0 333.0
4 74 16.0 5476.0 296.0
4 91 16.0 8281.0 364.0
5 119 25.0 14161.0 595.0
3 91 9.0 8281.0 273.0

(DHo:p=0 (F/=)

() B EAEFHE (r-p) / [(1-?)/(n—2)] £% df =n—2 = 8 fiv t ]
(3) 0=0.05 » HiFETlE I R = {t>1.86}

(4) BAHFHE t=2.062 B R > 405 Ho (piffi = 0.0731)

r = [EAB—(ZA)(ZB)/n] / V[ZA2~(ZA)/n]V[EB>—~(ZB)*n] = 0.5892
t=(r—p) / [(1-12)/(n—2)] = 0.5892 / [ 0.6529 / 8 ] = 2.0624

3. An ANOVA table is:

Source DF SS MS F
Regression 1 50

Error

Total 24 500

a. Compute the ANOVA table. (5%)

b. How large was the sample? (5%)

c. Determine the standard error of estimate. (5%)

d. Determine the coefficient of determination. (5%)

Answer:
b. n=25

C. Syx = £/19.5652 =4.4233
d. r’ =50/500=0.10

e 1 s U A A = F i
SOREAREL 50.00 1 50.00 2.556
BEESAEE 45000 23 19.57

A 500.00 24
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4. The following output was obtained.

Analysis of variance

SOURCE DF SS MS
Regression 5 100 20
Error 20 40 2
Total 25 140

Predictor Coef StDev t-ratio
Constant 3.00 1.50 2.00
X1 4.00 3.00 1.33
X 3.00 0.20 15.00
X3 0.20 0.05 4.00
X4 -2.50 1.00 -2.50
X5 3.00 4.00 0.75

a. What is the sample size? (5%)

b. Compute the value of R% (5%)

c. Compute the multiple standard error of estimate. (5%)

d. Conduct a global test of hypothesis to determine whether any of the regression coefficients are
significant. Use the .05 significance level. (5%)

e. Test the regression coefficients individually. Would you consider omitting any variable(s)? If so,
which one(s)? Use the .05 significance level. (5%)

Answer:
14.11. a. n=26
b. R*=100/140 = 0.7143
c. 1.4142, found by 2
d. Ho: Bi=B>=B3=PBs=Ps=0 H;: Notall B’sare0 Reject H, if F>2.71

Computed F =10.0. Reject H,. At least one regression coefficient is not zero.
e. H, is rejected in each case if t <—-2.086 or t > 2.086. X; and Xs should be dropped.

5. The chief of security for the mall of the Dakotas was directed to study the problem of missing
goods. He selected a sample of 100 boxes that had been tampered with and ascertained that for 60
of the boxes, the missing pants, shoes, and so on were attributed to shoplifting. For 30 other boxes
employees had stolen the goods, and for the remaining 10 boxes he blamed poor inventory control.
In his report to the mall management, can he say that shoplifting is twice as likely to be the cause of
the loss as compared with either employee theft or poor inventory control and that employee theft
and poor inventory control are equally likely? Use the .02 significance level. (10%)
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(1) Ho : &“"—hﬂy['ﬁﬂr’ﬁ Cer=)
(2) k! Z(0i-Ei)Y/Ei £ dtf 2 A S el

Gy df—2 . Vb 3 0= 0,02 S R={ > 7.824 }
(@) B 2 = 12> 0% =7.824 (FHT R)

(5) #i%% Ho (pfifl = 0.002)

e BT o= 0.02
I =3-1=2 r*= 7.824
A 1 100 12.000
Al Pi Oi Ei Oi-Ei  (Oi-Ei)¥Ei
Es 0.5000 60 50.00 10.00 2.000
Ml 0.2500 30 25.00 5.00 1.000
T 0.2500 10 25.00 -15.00 9.000

6. The following sample data were obtained from three populations where the variance were not
equal, and you wish to compare the populations.

Sample 1 Sample 2 Sample 3
21 15 38
29 17 40
35 22 44
45 27 51
56 31 53
71

a. State the null hypothesis. (5%)

b. Using the .01 level of risk, state the decision rule. (5%)
c. Compute the value of the test statistic. (5%)

d. What is your decision on the null hypothesis? (5%)

= 12/[N(N+1)]X[(EA)/nA+- -+ (SF)2/nF] — 3(N+1)
=(12/272)x1322 — 51 = 7.324

N= 16 H= 7.324
n, 6 5 5
TA 60 19 57

(AP, 600.00 7220  649.80

A B C
3 1 9
6 2 10
8 4 11
12 5 13
15 7 14
16

NS ﬁ

(DHo : SAENREEE  (F/)

Q) B th ‘thdf 3-1=29 g2 55

3)a= 001»%@@@1{ {(>9.21}

(@) BA A5 H=7.324 TR R > S5 Ho  (p i =
0.0257)
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7. Two groups of students were asked to rank the activities sponsored by the Student Government
Association on campus. The following show their rankings.

Resident Nonresident
Activity Student Ranking Student Ranking
1 3 6
2 1 2
3 8 5
4 2 1
5 5 7
6 7 8
7 4 3
8 6 4

Determine the Spearman rank-correlation coefficient and test for a significant correlation with oo =
0.05. (10%)

Td2= 30.00
A B Rank A Rank B d d2
3 6 3.0 6.0 - 3.0 9.00
1 2 1.0 2.0 - 1.0 1.00
8 5 8.0 5.0 3.0 9.00
2 1 2.0 1.0 1.0 1.00
5 7 5.0 7.0 -20 4.00
7 8 7.0 8.0 - 1.0 1.00
4 3 4.0 3.0 1.0 1.00
6 4 6.0 4.0 2.0 4.00

()Ho : p=0 (%)

Q) W EEFHE (—p) / [(1-12)/(n-2)] £ df =n—2 =6 9 t 5[l

(3) @=0.01 - f{iF#{Bhlm R = { t<-3.707 ¥ t>3.707 }

(4) B FAFHE) t=2.056 T R > 23454 Ho (pffi =0.0856)

r=1-63d/ [n(n*1)] = 1-6x30 / [8x63] = 0.6429

t=(r-p)/ [(1-1?)/(n—2)] = 0.6429 / [ 0.5867 / 6 ] = 2.0557

8. One thousand managers with degrees in business administration indicated their fields of
concentration as shown below.

Major Top Management  Middle Management TOTAL
Management 300 200 500
Marketing 200 0 200
Accounting 100 200 300
TOTAL 600 400 1000

Test at o = .01 to determine if the position in management is independent of the major of
concentration. (10%)
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() Ho : FBUFHIZ AT (1150)
(2) Hr RSB Z(Oi-Bi)/Ei 5 df =2 [l 53 e

(B)df=2 VF 5500 15 > a=0.01 FH R={>921}
(@) Bt 2 =222.222 > y** = 9.21 (EP* R)

(5) #fi# Ho (pifi =0)

Hi# = (3-1)x(2-1)= 2 a= 001 = 9210
vk (01)
S 600 400 1000
A=l el Fl 1 SR
i 300 200 500
g 200 0 200
Fﬁ?p 100 200 300
Hai wHe (Ei)
A 600 400 1000
Al il I AEA!
I 300.00  200.00 500
i 120.00 80.00 200
gﬁr 180.00  120.00 300
(0i - Ei)2?/Ei
S 88.889  133.333 222222
Al il Fl1RE AEA!
Y 0.000 0.000 0.000
i efl 53333 80.000 133.333
Fﬁf 35.556  53.333 88.889
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