Exercise answer section 

Chapter 18

Nonparametric Methods: Analysis of ranked data

Exercise 18.1

Student
After SAT Score


Before  SAT  Score
Sign of 

Difference

L. Bratton
1300
1240
+

S. Mantini
1080
1030
+

V. Haj
1120
1150
-

E. Sosa
1000
1090
-

B. Harvey
1200
1110
+

J.Redding
1230
1100
+

C. Papalia
1150
1090
+

V. Suppa
1260
1130
+

H0: There is no change in SAT scores (( ( 0.50)

H1: SAT scores after the course are higher than scores before the course (( > 0.50)

Binomial Probabilities when 

n = 10, ( = 0.50, alpha = 0.05

Number of 

Successes
Probability of 

Success
Cumulative Probability

x
p(x)


0
0.004


1
0.031


2
0.109


3
0.219


4
0.273


5
0.219


6
0.109
0.144

7
0.031
0.035

8
0.004
0.004

There are 8 observations, so n = 8. From Appendix B.9, n = 8 and π = 0.5, we find P(X ( 7) = (0.004 + 0.031) =  0.035 and P(X ( 6) = ( 0.004 + 0.031+0.109) = 0.144. H0 is rejected if there are 7 or more plus signs. Since there are only 6, H0 cannot be rejected. There is not enough evidence to conclude that SAT scores have increased.

Exercise 18.2

H0: ( ( 0.50

H1: ( > 0.50

H0 is rejected if z > 1.65.
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H0 cannot be rejected. There is not enough evidence to conclude that SAT scores have  increased.

Exercise 18.3

H0: There is no difference in the SAT scores.

H1: The SAT scores have increased.

H0 is rejected if the smaller of R + and R ( is 5 or less.

Student
 After SAT Score
Before SAT Score
Diff.
Absol.
Rank
R+
R-

L. Bratton
1300
1240
60
60
3.5
3.5


S. Mantini
1080
1030
50
50
2.0
2.0


V. Haj
1120
1150
-30
30
1.0

1.0

E. Sosa
1000
1090
-90
90
5.5

5.5

B. Harvey
1200
1110
90
90
5.5
5.5


J.Redding
1230
1100
130
130
7.5
7.5


C. Papalia
1150
1090
60
60
3.5
3.5


V. Suppa
1260
1130
130
130
7.5
7.5








29.5
6.5

Since 6.5 is not less than or equal to 5, H0 is not rejected.  There is not enough evidence to conclude that there has been an increase in SAT scores.

Exercise 18.4

H0: The two populations are the same.

H1: The two populations are not the same.

Reject H0 if z < (1.65 or z > 1.65.

Tough
   Long Last

Miles
Rank
Miles       
Rank

24
2
35
9

31
7
46
15

37
11
49
16

44
14
52
17

36
10
41
13

30
6
40
12

28
4
32
8

21
  1
29
5


55
27
  3




98
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H0 is not rejected. There is not enough evidence to conclude that the distributions of miles driven are different. 

Exercise 18.5

H0: The distributions of load factors are the same.

H1: The distributions of load factors are not the same.

H0 is rejected if (2 is greater than 5.991.

Load Factors for Three Airlines

US Airways
Delta
Northwest


%
Rank
%
Rank
%
Rank




98%
15.0
89
5.5

92%
9.5




87
3.5
87
3.5

90
7.0




100
16.0
92
9.5

94
12.5




93
11.0
89
5.5

84
1.0




91
8.0
97
14.0

86
2.0



94
 12.5








66.0

38.0

32.0




[image: image3.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

...

H

....

222

æö

660380320

12

ç÷

=++-317

ç÷

1617655

èø

12

=726+2888+2048-51=5381-51=281

272


H0 is not rejected. There is not enough evidence to conclude that the load factors are different.

Exercise 18.6

Team
News
Free Press
d
d 2

Penn State
1
2
(1
1

Ohio State
2
1
1
1

Michigan
3
5
(2
4

Iowa
4
6
(2
4

Wisconsin
5
3
2
4

Michigan State
6
7
(1
1

Indiana
7
8
(1
1

Minnesota
8
9
(1
1

Purdue
9
10
(1
1

Illinois
10
4
6
36

Northwestern
11
11
0
  0
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There is a strong positive correlation between the ratings.

Could this association be due to chance? Use the 0.01 significance level. 


H0: The rank correlation in the population is zero.


H1: The rank correlation in the population is greater than zero.

The alternate hypothesis suggests a one-tailed test. There are nine degrees of freedom, found by (n ( 2 ) = (11 ( 2) = 9. The critical value of the t for the 0.01 is 2.821. H0 is rejected if the computed value of t is greater than 2.821. Using formula [18-7], the computed  t is 3.490.
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H0 is rejected.  There is enough evidence to conclude that there is a positive association between the two ratings for Big 10 football teams.
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