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Chapter 14: Goodness-of-Fit Tests and Contingency Tables

14-1 
[image: image1.wmf]0
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:  first preferences are evenly distributed across the three books.
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:  otherwise

	Book14-1
	Made Easy
	Without Tears
	Profit&Pleasure
	Total

	Observed Number
	17
	25
	18
	60

	Probability (Ho)
	0.333
	0.333
	0.333
	0.999

	Expected Number
	20
	20
	20
	60

	Chi-square calculation
	0.45
	1.25
	0.2
	1.9


Chi-square calculation:  
[image: image3.wmf]2
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 =  1.90


[image: image4.wmf]2

c

(2,.1) = 4.61   Therefore, fail to reject 
[image: image5.wmf]0

H

 at the 10% level 

14-2

[image: image6.wmf]0
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:  Mutual fund performance is equally likely to be in the 5 performance quintiles.  



[image: image7.wmf]1

H

:  otherwise

	Mutual funds14-2
	Top 20%
	2nd 20%
	3rd 20%
	4th 20%
	5th 20%
	Total

	Observed Number
	13
	20
	18
	11
	13
	75

	Probability (Ho)
	0.2
	0.2
	0.2
	0.2
	0.2
	1

	Expected Number
	15
	15
	15
	15
	15
	75

	Chi-square calculation
	0.266667
	1.666667
	0.6
	1.066667
	0.266667
	3.8667


Chi-square calculation:  
[image: image8.wmf]2
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 =  3.8667
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c

(4,.1) = 7.78   Therefore, fail to reject 
[image: image10.wmf]0

H

 at the 10% level

14-3 
[image: image11.wmf]0

H

:  Price as a factor in choosing a hospital is equally likely in the three categories


[image: image12.wmf]1

H

:  otherwise

	Insurance14-3
	Not important
	Important
	Very important
	Total

	Observed Number
	142
	175
	133
	450

	Probability (Ho)
	0.333
	0.333
	0.333
	0.999

	Expected Number
	150
	150
	150
	450

	Chi-square calculation
	0.426666667
	4.166666667
	1.926666667
	6.52


Chi-square calculation:  
[image: image13.wmf]2
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c

(2,.025) = 7.38  
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c

(2,.05) = 5.9  Therefore, reject 
[image: image16.wmf]0

H

 at the 5% level but not the 2.5% level

14-4 
[image: image17.wmf]0
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:  Quality of the output conforms to the usual pattern


[image: image18.wmf]1
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:  otherwise

	Electronic component14-4
	No faults
	1 fault
	>1 fault
	Total

	Observed Number
	458
	30
	12
	500

	Probability (Ho)
	0.93
	0.05
	0.02
	1

	Expected Number
	465
	25
	10
	500

	Chi-square calculation
	0.105376344
	1
	0.4
	1.505376


Chi-square calculation:  
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c

(2,.05) = 5.99   Therefore, do not reject 
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 at the 5% level

14-5 
[image: image22.wmf]0

H

:  Usual pattern of donations continues


[image: image23.wmf]1
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:  otherwise

	Donations14-5
	Refusal
	Request
	Donation
	Total

	Observed Number
	65
	31
	4
	100

	Probability (Ho)
	0.6
	0.3
	0.1
	1

	Expected Number
	60
	30
	10
	100

	Chi-square calculation
	0.416666667
	0.033333333
	3.6
	4.05


Chi-square calculation:  
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c

(2,.10) = 4.61   Therefore, do not reject 
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 at the 10% level

14-6 
[image: image27.wmf]0
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:  Student opinion of business courses is the same as that for all courses


[image: image28.wmf]1
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:  otherwise

	Opinion14-6
	Very useful
	Somewhat
	Worthless
	Total

	Observed Number
	68
	18
	14
	100

	Probability (Ho)
	0.6
	0.2
	0.2
	1

	Expected Number
	60
	20
	20
	100

	Chi-square calculation
	1.066666667
	0.2
	1.8
	3.066667


Chi-square calculation:  
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(2,.10) = 4.61   Therefore, do not reject 
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 at the 10% level

14-7 
[image: image32.wmf]0

H

:  Customer preferences have not changed from the past


[image: image33.wmf]1
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:  otherwise

	Yogurt14-7
	A
	B
	C
	D
	E
	Total

	Observed Number
	12
	16
	30
	15
	7
	80

	Probability (Ho)
	0.2
	0.35
	0.18
	0.12
	0.15
	1

	Expected Number
	16
	28
	14.4
	9.6
	12
	80

	Chi-square calculation
	1
	5.142857
	16.9
	3.0375
	2.083333
	28.16369


Chi-square calculation:  
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 =  28.164
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c

(4,.005) = 14.86   Therefore, reject 
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 at the .5% level

14-8 
[image: image37.wmf]0
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:  Consumer preferences for soft drinks is equally spread across 5 different soft drinks


[image: image38.wmf]1
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:  otherwise

	Drink14-8
	A
	B
	C
	D
	E
	Total

	Observed Number
	20
	25
	28
	15
	27
	115

	Probability (Ho)
	0.2
	0.2
	0.2
	0.2
	0.2
	1

	Expected Number
	23
	23
	23
	23
	23
	115

	Chi-square calculation
	0.391304
	0.173913
	1.086957
	2.782609
	0.695652
	5.130435


Chi-square calculation:  
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 =  5.130
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(4,.10) = 7.78   Therefore, do not reject 
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 at the 10% level

14-9 
[image: image42.wmf]0
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:  Consumer preferences for pizza follows previous preferences


[image: image43.wmf]1
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:  otherwise

	Pizza14-9
	Bellini's
	Anthony's
	Ferrara's
	Marie's
	Total

	Observed Number
	80
	28
	40
	32
	180

	Probability (Ho)
	0.4
	0.25
	0.2
	0.15
	1

	Expected Number
	72
	45
	36
	27
	180

	Chi-square calculation
	0.888889
	6.422222
	0.444444
	0.925926
	8.681481


Chi-square calculation:  
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 =  8.681
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c

(3,.05) = 7.81   Therefore, reject 
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 at the 5% level

14-10 
[image: image47.wmf]0
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:  Statistics professors preferences for software packages are equally divided across 4 packages


[image: image48.wmf]1
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:  otherwise

	Software14-10
	M
	E
	S
	P
	Total

	Observed Number
	100
	80
	35
	35
	250

	Probability (Ho)
	0.25
	0.25
	0.25
	0.25
	1

	Expected Number
	62.5
	62.5
	62.5
	62.5
	250

	Chi-square calculation
	22.5
	4.9
	12.1
	12.1
	51.6


Chi-square calculation:  
[image: image49.wmf]2
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c

(3,.005) = 12.84   Therefore, reject 
[image: image51.wmf]0
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 at the .5% level

14-11 
[image: image52.wmf]0

H

:  population distribution of machine breakdowns is Poisson


[image: image53.wmf]1
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:  otherwise

	Breakdowns14-11
	0
	1
	2
	3
	4
	5+
	Total

	Observed Number
	10
	24
	32
	23
	6
	5
	100

	Probability (Ho)
	0.122
	0.257
	0.27
	0.189
	0.099
	0.063
	1

	Expected Number
	12.2
	25.7
	27
	18.8
	9.9
	6.3
	99.9


Chi-square calculation:  
[image: image54.wmf]2
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c

(4,.10) = 7.78   Therefore, do not reject 
[image: image56.wmf]0
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 at the 10% level

14-12 
[image: image57.wmf]0

H

:  population distribution of arrivals per minute is Poisson


[image: image58.wmf]1
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:  otherwise

	Arrivals
	0
	1
	2
	3
	4+
	Total

	Observed Number
	10
	26
	35
	24
	5
	100

	Probability (Ho)
	0.1496
	0.2842
	0.27
	0.171
	0.1252
	1

	Expected Number
	14.96
	28.42
	27
	17.1
	12.52
	100


Chi-square calculation:  
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 =  11.52
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c

(3,.01) = 11.34  
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c

(3,.005) = 12.84 Therefore, reject 
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 at the 1% level but not at the .5% level

14-13 
[image: image63.wmf]0
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:  yearly textbook expenditures are normally distributed
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:  otherwise
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 = 7.742

From Table 14.7 – Significance points of the Bowman-Shelton statistic; 5% point (n=50) is 4.26

Therefore, reject 
[image: image66.wmf]0
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 at the 5% level 

14-14 
[image: image67.wmf]0

H

:  resistance of electronic components is normally distributed
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:  otherwise
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From Table 14.7 – Significance points of the Bowman-Shelton statistic; 5% point (n=100) is 4.29

Therefore, reject 
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 at the 5% level

14-15 
[image: image71.wmf]0
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:  amounts spent on groceries at Bishop’s Market is normally distributed
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H

:  otherwise
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 = 135.655

From Table 14.7 – Significance points of the Bowman-Shelton statistic; 5% point (n=30) is 3.71

Therefore, reject 
[image: image74.wmf]0
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 at the 5% level

14-16 
[image: image75.wmf]0

H

:  monthly balances for credit card holders of a particular card are normally distributed
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:  otherwise
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From Table 14.7 – Significance points of the Bowman-Shelton statistic; 5% point (n = 125) is 4.34

Therefore, reject 
[image: image78.wmf]0
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 at the 5% level

14-17 a.  
[image: image79.wmf]0

H

:  No association exists between teacher’s opinion of cable programs and whether they use cable programs in the classroom
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:  An association exists

b. PHStat results:

	Chi-Square Test
	
	
	

	Observed Frequencies

	 
	Use Cable Programs
	 

	Effect
	Yes
	No
	Total

	Promotes citizenship
	78
	25
	103

	Doesn't promote citizenship
	37
	10
	47

	Total
	115
	35
	150

	
	
	
	

	Expected Frequencies

	 
	Use Cable Programs
	 

	Effect
	Yes
	No
	Total

	Promotes citizenship
	78.96667
	24.03333
	103

	Doesn't promote citizenship
	36.03333
	10.96667
	47

	Total
	115
	35
	150

	Data
	
	

	Level of Significance
	0.05
	
	

	Number of Rows
	2
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	1
	
	

	
	
	
	

	Results
	
	

	Critical Value
	3.841455
	
	

	Chi-Square Test Statistic
	0.161855
	
	

	p-Value
	0.687454
	
	

	Do not reject the null hypothesis
	
	

	Expected frequency assumption
	
	

	       is met.
	
	
	


Minitab results:  

Chi-Square Test: Yes_14-17, No_14-17

Expected counts are printed below observed counts

      Yes_14-1 No_14-17    Total

          1       78         25     103

              78.97    24.03

          2       37         10       47

              36.03    10.97

  Total      115         35      150

Chi-Sq =  0.012 +  0.039 +

          0.026 +  0.085 = 0.162

DF = 1, P-Value = 0.687
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c

(1,.10) = 2.71  Therefore, do not reject 
[image: image82.wmf]0

H

 no association at any common level of alpha

14-18 a.  
[image: image83.wmf]0

H

:  No association exists between gpa and major

     
[image: image84.wmf]1

H

:  otherwise

b. PHStat results:

	Chi-Square Test
	
	
	

	Observed Frequencies

	 
	GPA
	 

	School of Major
	GPA <3.0
	GPA 3.0+
	Total

	Arts & Sciences
	50
	35
	85

	Business
	45
	30
	75

	Music
	15
	25
	40

	Total
	110
	90
	200

	
	
	
	

	Expected Frequencies

	 
	GPA
	 

	School of Major
	GPA <3.0
	GPA 3.0+
	Total

	Arts & Sciences
	46.75
	38.25
	85

	Business
	41.25
	33.75
	75

	Music
	22
	18
	40

	Total
	110
	90
	200

	Data
	
	

	Level of Significance
	0.05
	
	

	Number of Rows
	3
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	2
	
	

	
	
	
	

	Results
	
	

	Critical Value
	5.991476
	
	

	Chi-Square Test Statistic
	6.20915
	
	

	p-Value
	0.044844
	
	

	Reject the null hypothesis
	
	

	Expected frequency assumption
	
	

	       is met.
	
	
	


Minitab results:

Chi-Square Test: GPA<3, GPA3+

Expected counts are printed below observed counts

         GPA<3    GPA3+    Total

    1              50        35       85

               46.75   38.25

    2              45        30       75

               41.25    33.75

    3              15         25       40

               22.00    18.00

Total         110          90      200

Chi-Sq =  0.226 +  0.276 +

          0.341 +  0.417 +

          2.227 +  2.722 = 6.209

DF = 2, P-Value = 0.045
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c

(2,.05) = 5.99  Therefore, reject 
[image: image86.wmf]0

H

 of no association at the 5% level

14-19 a.  
[image: image87.wmf]0

H

:  No association exists between students’ opinion on laptops and major

     
[image: image88.wmf]1

H

:  otherwise

b. PHStat results:

	Chi-Square Test
	
	
	

	Observed Frequencies

	 
	Own a laptop?
	 

	Major
	Yes
	No
	Total

	Accounting
	68
	42
	110

	Finance
	40
	15
	55

	Management
	60
	50
	110

	Marketing
	30
	25
	55

	Total
	198
	132
	330

	
	
	
	

	Expected Frequencies

	 
	Own a laptop?
	 

	Major
	Yes
	No
	Total

	Accounting
	66
	44
	110

	Finance
	33
	22
	55

	Management
	66
	44
	110

	Marketing
	33
	22
	55

	Total
	198
	132
	330

	
	
	
	

	Data
	
	

	Level of Significance
	0.1
	
	

	Number of Rows
	4
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	3
	
	

	Results
	
	

	Critical Value
	6.251394
	
	

	Chi-Square Test Statistic
	5.909091
	
	

	p-Value
	0.116118
	
	

	Do not reject the null hypothesis
	
	

	
	
	
	

	Expected frequency assumption
	
	

	       is met.
	
	
	


Minitab results:

Chi-Square Test: Yes_14-19, No_14-19

Expected counts are printed below observed counts

      Yes_14-1 No_14-19    Total

    1                    68           42     110

                     66.00      44.00

    2                    40           15       55

                     33.00      22.00

    3                    60           50      110

                     66.00      44.00

    4                    30           25        55

                     33.00      22.00

Total               198          132      330

Chi-Sq =  0.061 +  0.091 +1.485 +  2.227 + 0.545 +  0.818 +

          0.273 +  0.409 = 5.909

DF = 3, P-Value = 0.116
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c

(3,.10) = 6.25  Therefore, do not reject 
[image: image90.wmf]0

H

 of no association at the 10% level

14-20 a.  Complete the contingency table:

	
	
	Method of learning about product
	

	Age
	Friend
	Ad
	col. total

	<21
	30
	20
	50

	21-35
	60
	30
	90

	35+
	18
	42
	60

	row total
	108
	92
	200


b.  
[image: image91.wmf]0

H

:  No association exists between the method of learning about the product and the age of the respondent

     
[image: image92.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Friend_20, Ad_20

Expected counts are printed below observed counts

      Friend_2    Ad_20    Total

    1                  30         20       50

                   27.00    23.00

    2                  60         30       90

                   48.60    41.40

    3                  18         42       60

                   32.40    27.60

Total              108         92      200

Chi-Sq =  0.333 +  0.391 +2.674 +  3.139 +6.400 +  7.513 = 20.451

DF = 2, P-Value = 0.000


[image: image93.wmf]2

c

(2,.005) = 10.6  Therefore, reject 
[image: image94.wmf]0

H

 of no association at the .5% level

14-21 
[image: image95.wmf]0

H

:  No association exists between gender and preference of presidential candidate


[image: image96.wmf]1

H

:  An association exists

Minitab results:  

Chi-Square Test: Male_21, Female_21

Expected counts are printed below observed counts

       Male_21 Female_2    Total

    1            150          130      280

             140.00     140.00

    2            100          120      220

             110.00     110.00

Total         250           250      500

Chi-Sq =  0.714 +  0.714 +

          0.909 +  0.909 = 3.247

DF = 1, P-Value = 0.072
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c

(1,.10) = 2.71 
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c

(1,.05) = 3.84 Therefore, reject 
[image: image99.wmf]0

H

 at the 10% level but not at the 5% level

14-22 
[image: image100.wmf]0

H

:  No association exists between write-downs of assets and merger activity


[image: image101.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Yes_22, No_22

Expected counts are printed below observed counts

        Yes_22    No_22    Total

    1             32          48       80

              28.15     51.85

    2             25          57       82

              28.85     53.15

Total          57         105      162

Chi-Sq =  0.527 +  0.286 +

          0.514 +  0.279 = 1.607

DF = 1, P-Value = 0.205


[image: image102.wmf]2

c

(1,.10) = 2.71 Therefore, do not reject 
[image: image103.wmf]0

H

 at the 10% level
14-23 
[image: image104.wmf]0

H

:  No association exists between product defects and factory


[image: image105.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: A, B, C

Expected counts are printed below observed counts

                    A          B           C    Total

    1             15         25         23       63

              17.10    19.50    26.40

    2             10         12          21       43

              11.67    13.31    18.02

    3             32         28         44      104

              28.23    32.19    43.58

Total          57         65          88      210

Chi-Sq =  0.258 +  1.551 +  0.438 +

          0.239 +  0.129 +  0.493 +

          0.504 +  0.546 +  0.004 = 4.162

DF = 4, P-Value = 0.385
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c

(4,.10) = 7.78 Therefore, do not reject 
[image: image107.wmf]0

H

 at the 10% level
14-24 
[image: image108.wmf]0

H

:  No association exists between personnel rating and college major


[image: image109.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Excellent, Strong, Average

Expected counts are printed below observed counts

        Excellen    Strong  Average   Total

    1            21         18        10       49

             19.11    18.42   11.47

    2            19         15          5       39

             15.21    14.66     9.13

    3            10           5          5       20

               7.80      7.52     4.68

    4              5         15         13       33

             12.87    12.40      7.72

Total          55         53         33     141

Chi-Sq =  0.186 +  0.010 +  0.188 +

          0.943 +  0.008 +  1.867 +

          0.620 +  0.843 +  0.022 +

          4.814 +  0.543 +  3.605 = 13.648

DF = 6, P-Value = 0.034

1 cells with expected counts less than 5.0


[image: image110.wmf]2

c

(6,.05) = 12.59 Therefore, reject 
[image: image111.wmf]0
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 at the 5% level
14-25 
[image: image112.wmf]0

H

:  No association exists between preferences of camping lanterns and job classification


[image: image113.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: BigStar, LoneStar, BrightStar

Expected counts are printed below observed counts

       BigStar LoneStar BrightSt    Total

    1              54          67          39      160

               55.49     50.55     53.97

    2              23          13          44       80

               27.74     25.27     26.98

    3              69          53          59      181

               62.77     57.18     61.05

Total         146         133        142      421

Chi-Sq =  0.040 +  5.356 +  4.151 +

          0.811 +  5.960 + 10.731 +

          0.618 +  0.306 +  0.069 = 28.042

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86 Therefore, reject 
[image: image115.wmf]0
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 at the .5% level

14-26 
[image: image116.wmf]0

H

:  No association exists between graduate studies and college major


[image: image117.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Business, Law, Theology

Expected counts are printed below observed counts

         Business      Law Theology    Total

    1             30          20          10       60

              18.00     27.00     15.00

    2               6          34          20       60

              18.00     27.00     15.00

Total          36          54           30      120

Chi-Sq =  8.000 +  1.815 +  1.667 +

          8.000 +  1.815 +  1.667 = 22.963

DF = 2, P-Value = 0.000


[image: image118.wmf]2

c

(2,.005) = 10.60 Therefore, reject 
[image: image119.wmf]0

H

 at the .5% level

14-27 
[image: image120.wmf]0

H

:  No association exists between product purchase and gender


[image: image121.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Male_27, Female_27

Expected counts are printed below observed counts

          Male_27  Female_2    Total

    1             150          150      300

              100.00     200.00

    2               50          250      300

              100.00     200.00

Total          200           400      600

Chi-Sq = 25.000 + 12.500 +

         25.000 + 12.500 = 75.000

DF = 1, P-Value = 0.000
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c

(1,.005) = 7.88 Therefore, reject 
[image: image123.wmf]0

H

 at the .5% level

14-28 
[image: image124.wmf]0

H

:  No association exists between primary election candidate preferences and voting district


[image: image125.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: A_28, B_28, C_28, D_28

Expected counts are printed below observed counts

                 A_28        B_28      C_28       D_28    Total

    1                52            34           80            34       200

                 46.46       31.69      92.00       29.85

    2                33            15            78           24       150

                 34.85       23.77       69.00      22.38

    3                66            54           141          39       300

                 69.69       47.54      138.00     44.77

Total           151           103          299           97       650

Chi-Sq =  0.660 +  0.168 +  1.565 +  0.578 +

          0.098 +  3.235 +  1.174 +  0.117 +

          0.196 +  0.878 +  0.065 +  0.743 = 9.478

DF = 6, P-Value = 0.148
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c

(6,.10) = 10.64  Therefore, do not reject 
[image: image127.wmf]0

H

 at the 10% level

14-29 
[image: image128.wmf]0

H

:  No association exists between family size and size of washing machine
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H

:  otherwise

Minitab results:

Chi-Square Test: 8lb_29, 10lb_29, 12lb_29

Expected counts are printed below observed counts

             8lb_29  10lb_29  12lb_29    Total

    1              25           10           5        40

                 9.33      16.67    14.00

    2              37           62         41      140

               32.67      58.33    49.00

    3                8           53         59      120

               28.00      50.00    42.00

Total           70          125      105      300

Chi-Sq = 26.298 +  2.667 +  5.786 +

          0.575 +  0.230 +  1.306 +

         14.286 +  0.180 +  6.881 = 58.208

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image131.wmf]0

H

 at the .5% level

14-30 
[image: image132.wmf]0
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:  No association exists between years of experience and parts produced per hour
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H

:  otherwise

Minitab results:

Chi-Square Test: Subgroup1_30, Subgroup2_30, Subgroup3_30

Expected counts are printed below observed counts

      Subgroup Subgroup Subgroup    Total

    1              10         30         10       50

               10.00    20.00    20.00

    2              10         20         20       50

               10.00    20.00    20.00

    3              10         10         30       50

               10.00    20.00    20.00

Total           30         60          60      150

Chi-Sq =  0.000 +  5.000 +  5.000 +

          0.000 +  0.000 +  0.000 +

          0.000 +  5.000 +  5.000 = 20.000

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image135.wmf]0

H

 at the .5% level

14-31 
[image: image136.wmf]0

H

:  No association exists between location vs. product purchased
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H

:  otherwise

Minitab results:

Chi-Square Test: Tools_31, Lumber_31, Paint_31

Expected counts are printed below observed counts

      Tools_31 Lumber_3 Paint_31    Total

    1             100         50         50      200

                71.67    71.67    56.67

    2               50         95         45      190

                68.08    68.08    53.83

    3               65         70         75      210

                75.25    75.25    59.50

Total          215        215      170       600

Chi-Sq = 11.202 +  6.550 +  0.784 +

          4.803 + 10.641 +  1.449 +

          1.396 +  0.366 +  4.038 = 41.230

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image139.wmf]0

H

 at the .5% level

14-32 a.  
[image: image140.wmf]0

H

:  No association exists between package weight and package source


[image: image141.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: <3lb_32, 4-10lb_32, 11-75lb_32

Expected counts are printed below observed counts

              <3 lb     4-10lb   11-75lb    Total

    1           40            40           20      100

            37.85       36.62      25.54

    2         119            63           18      200

            75.69       73.23      51.08

    3           18            71         111      200

            75.69       73.23      51.08

    4           69            64           17      150

            56.77       54.92      38.31

Total      246          238         166      650

Chi-Sq =  0.123 +  0.313 +  1.201 +

         24.779 +  1.429 + 21.420 +

         43.973 +  0.068 + 70.301 +

          2.635 +  1.500 + 11.852 = 179.594

DF = 6, P-Value = 0.000


[image: image142.wmf]2

c

(6,.005) = 18.55  Therefore, reject 
[image: image143.wmf]0

H

 at the .5% level

b. The combinations with the largest percentage gap between observed and expected arebetween factory and 11-75 pound packages, and between factory and under 3 pound packages.
14-33   
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H

:  No association exists between age and use of travel agents
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H

:  otherwise

Minitab results:

Chi-Square Test: Yes_33, No_33

Expected counts are printed below observed counts

         Yes_33    No_33    Total

    1           15         30       45

            21.14    23.86

    2           20         42       62

            29.12    32.88

    3           47         42       89

            41.81    47.19

    4           36         50       86

            40.40    45.60

    5           45         20       65

            30.53    34.47

Total      163       184     347

Chi-Sq =  1.783 +  1.579 +

          2.858 +  2.532 +

          0.645 +  0.571 +

          0.479 +  0.424 +

          6.855 +  6.072 = 23.798

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image147.wmf]0

H

 at the .5% level

14-34  
[image: image148.wmf]0
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:  No association exists between the age of the company and the owner’s opinion regarding the effectiveness of digital signatures
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:  otherwise

Minitab results:

Chi-Square Test: Yes_34, No_34, Uncertain_34

Expected counts are printed below observed counts

           Yes_34    No_34 Uncertai    Total

    1              80          68         10      158

               71.27     74.29    12.44

    2              60          90         15      165

               74.43     77.59    12.99

    3              72          63         12      147

               66.31     69.12    11.57

Total         212         221         37      470

Chi-Sq =  1.070 +  0.533 +  0.478 +

          2.796 +  1.987 +  0.311 +

          0.489 +  0.542 +  0.016 = 8.222

DF = 4, P-Value = 0.084


[image: image150.wmf]2

c

(4,.05) = 9.49  Therefore, do not reject 
[image: image151.wmf]0

H

 at the 5% level

14-35  
[image: image152.wmf]0
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:  No association exists between management’s opinion on the posting fee and the use of the internet career site


[image: image153.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Yes_35, No_35

Expected counts are printed below observed counts

             Yes_35    No_35    Total

    1              36         50       86

               51.78    34.22

    2              82         28      110

               66.22    43.78

Total         118          78      196

Chi-Sq =  4.807 +  7.272 +

          3.758 +  5.685 = 21.521

DF = 1, P-Value = 0.000
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c

(1,.005) = 7.88  Therefore, reject 
[image: image155.wmf]0

H

 at the .5% level

14-36  
[image: image156.wmf]0
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:  No association exists between reason for moving to Florida and industry type
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:  otherwise

Minitab results:

Chi-Square Test: Manufact_36, Retail_36, Tourism_36

Expected counts are printed below observed counts

      Manufact Retail_3 Tourism_    Total

    1              53           25         10       88

               42.04      28.31    17.66

    2              67           36         20      123

               58.76      39.56    24.68

    3              30           40         33      103

               49.20      33.13    20.67

Total         150          101         63      314

Chi-Sq =  2.858 +  0.386 +  3.320 +

          1.156 +  0.321 +  0.887 +

          7.495 +  1.424 +  7.362 = 25.210

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image159.wmf]0

H

 at the .5% level

14-37  
[image: image160.wmf]0

H

:  No association exists between provider of banking services and type of service provided
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H

:  otherwise

Minitab results:

Chi-Square Test: Bank_37, Retail_37, Other_37

Expected counts are printed below observed counts

           Bank_37 Retail_3  Other_37    Total

    1             100         45         10      155

                77.50    28.84    48.66

    2               85         25         45      155

                77.50    28.84    48.66

    3               30         10         80      120

                60.00    22.33    37.67

Total           215         80       135      430

Chi-Sq =  6.532 +  9.059 + 30.718 +

          0.726 +  0.511 +  0.276 +

         15.000 +  6.805 + 47.551 = 117.177

DF = 4, P-Value = 0.000
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c

(4,.005) = 14.86  Therefore, reject 
[image: image163.wmf]0

H

 at the .5% level

14-38  
[image: image164.wmf]0

H

:  No association exists between opinions on stricter advertising controls of weight loss products and useage of quick weight reduction product


[image: image165.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Yes_38, No_38

Expected counts are printed below observed counts

              Yes_38   No_38    Total

    1                85         40      125

                 64.25    60.75

    2                25         64        89

                 45.75    43.25

Total            110       104      214

Chi-Sq =  6.700 +  7.086 +

          9.410 +  9.952 = 33.148

DF = 1, P-Value = 0.000
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c

(1,.005) = 7.88  Therefore, reject 
[image: image167.wmf]0

H

 at the .5% level

14-39  
[image: image168.wmf]0

H

:  No association exists between dot.com company and months of service by laid-off employees


[image: image169.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: A_39, B_39, C_39

Expected counts are printed below observed counts

              A_39     B_39     C_39    Total

    1             23            40        12       75

              25.00       35.00   15.00

    2             15            21        12       48

              16.00       22.40     9.60

    3             12              9          6       27

                9.00       12.60     5.40

Total           50            70        30     150

Chi-Sq =  0.160 +  0.714 +  0.600 +

          0.063 +  0.087 +  0.600 +

          1.000 +  1.029 +  0.067 = 4.320

DF = 4, P-Value = 0.364
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c

(4,.10) = 7.78  Therefore, do not reject 
[image: image171.wmf]0

H

 at the 10% level

14-40  
[image: image172.wmf]0

H

:  No association exists between current customer preferences and preferences two years ago 


[image: image173.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: A_40, B_40, C_40, D_40

Expected counts are printed below observed counts

                A_40     B_40    C_40     D_40    Total

    1               56         70         28        126      280

                56.00    81.00    42.00   101.00

    2               56         92         56          76      280

                56.00    81.00    42.00   101.00

Total          112        162         84        202      560

Chi-Sq =  0.000 +  1.494 +  4.667 +  6.188 +

          0.000 +  1.494 +  4.667 +  6.188 = 24.697

DF = 3, P-Value = 0.000
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c

(3,.005) = 12.84  Therefore, reject 
[image: image175.wmf]0

H

 at the .5% level

14-41  
[image: image176.wmf]0

H

:  No association exists between satisfaction with an internet service and type of hardware used


[image: image177.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Yes_41, No_41

Expected counts are printed below observed counts

           Yes_41    No_41    Total

    1           128           40      168

            129.62      38.38

    2             45           15       60

              46.29      13.71

    3             30             8       38

              29.32        8.68

    4             30             6       36

              27.77        8.23

Total         233           69      302

Chi-Sq =  0.020 +  0.068 +

          0.036 +  0.122 +

          0.016 +  0.054 +

          0.178 +  0.602 = 1.096

DF = 3, P-Value = 0.778


[image: image178.wmf]2

c

(3,.10) = 6.25  Therefore, do not reject 
[image: image179.wmf]0

H

 at the 10% level

14-42 a.  
[image: image180.wmf]0

H

:  No association exists between class standing and opinions on whether library hours should be extended


[image: image181.wmf]1

H


:  otherwise


Here we used PHStat and included only the responses from 340 students who had an opinion about the extension of the library hours.

	Observed Frequencies

	 
	Should Hours be Extended?
	 

	Class Standing
	Yes
	No
	Total

	First Year 
	86
	53
	139

	Sophomores
	79
	21
	100

	Juniors
	46
	15
	61

	Seniors
	29
	11
	40

	Total
	240
	100
	340

	Expected Frequencies

	 
	Should Hours be Extended?
	 

	Class Standing
	Yes
	No
	Total

	First Year 
	98.11764706
	40.88235294
	139

	Sophomores
	70.58823529
	29.41176471
	100

	Juniors
	43.05882353
	17.94117647
	61

	Seniors
	28.23529412
	11.76470588
	40

	Total
	240
	100
	340

	Level of Significance
	0.05
	
	

	Number of Rows
	4
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	3
	
	

	Critical Value
	7.814724703
	
	

	Chi-Square Test Statistic
	9.249892843
	
	

	p-Value
	0.026146475
	
	

	Reject the null hypothesis
	
	

	
	
	
	

	Expected frequency assumption
	
	

	       is met.
	
	
	


b. Recommendations should include better orientation with the freshmen class in order to better acquaint the students with the library and the hours that the library is open.  Also, extending library hours, particularly during heavy usage, would be appropriate.

14-43
a.  Relation between ‘easy to find’ and class standing:

Using PHStat:

	Chi-Square Test
	
	
	

	
	
	
	

	Observed Frequencies

	 
	Easy to Find
	 

	Class Standing
	Yes
	No
	Total

	Freshman
	92
	44
	136

	Sophomore
	62
	32
	94

	Junior
	42
	21
	63

	Senior
	28
	14
	42

	Total
	224
	111
	335

	
	
	
	

	Expected Frequencies

	 
	Easy to Find
	 

	Class Standing
	Yes
	No
	Total

	Freshman
	90.93731
	45.06269
	136

	Sophomore
	62.85373
	31.14627
	94

	Junior
	42.12537
	20.87463
	63

	Senior
	28.08358
	13.91642
	42

	Total
	224
	111
	335

	
	
	
	

	Data
	
	

	Level of Significance
	0.05
	
	

	Number of Rows
	4
	
	

	Number of Columns
	2
	
	

	Degrees of Freedom
	3
	
	

	
	
	
	

	Results
	
	

	Critical Value
	7.814725
	
	

	Chi-Square Test Statistic
	0.074353
	
	

	p-Value
	0.994726
	
	

	Do not reject the null hypothesis
	
	

	
	
	
	

	Expected frequency assumption
	
	

	       is met.
	
	
	


b. No evidence of a significant relationship between students’ class standing and their opinion on whether a student can easily find books in the college library

14-44
  Answers will vary.

14-45  
[image: image182.wmf]0

H

:  No association exists between economic status of community and use of computers


[image: image183.wmf]1

H

:  otherwise

Minitab results:

Chi-Square Test: Poor_45, Affluent_45

Expected counts are printed below observed counts

          Poor_45  Affluent    Total

    1              75           40      115

               53.67      61.33

    2              30           80      110

               51.33      58.67

Total          105         120      225

Chi-Sq =  8.480 +  7.420 +

          8.866 +  7.758 = 32.524

DF = 1, P-Value = 0.000
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c

(1,.005) = 7.88  Therefore, reject 
[image: image185.wmf]0

H

 at the .5% level
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