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	11.1 Tests for Goodness of Fit

	What is a Chi-Square Goodness of Fit Test?

	

	What does the chi-square distribution look like?  

	

	What are the hypotheses of a goodness of fit test?  

	

	What are the conditions that need to be met for a chi-square goodness of fit test?  

	

	What is the test statistic for a chi-square goodness of fit test?  

	

	How can we find the test statistic using the lists in the calculator?


	

	How do we find p-values using the Chi-square distribution?

	

	Problem 1 – Car Accidents & Day of the week
A study of 699 drivers who were using a cell phone when they had a car accident were examined.  Each of the 699 accidents was classified by the day of the week on which it happened:

Day

Sun.

Mon.

Tues.

Wed.

Thurs.

Fri.

Sat.

Total

Number

20

133

126

159

136

113

12

699

Is there enough evidence to show that accidents occurring when cell phones are in use are not equally likely to occur on any day of the week?



	Does the calculator have an easier way to find the test statistic and p-value?


	

	Problem 2 – Fair Die?
Suppose I roll a die 86 times and get the following results:

Face Value

1

2

3

4

5

6

Obs. Count

9

15

10

14

17

21

Is this enough evidence to show that the die is not a fair die?



	Problem 3 – Professor vs Teaching Assistant 

Most students in large college statistics classes are taught by a teaching assistant or TA.  Suppose one section is taught by the professor.  The grade distribution for the TA sections is:

Grade

A

B

C

D/F

Probability

0.32

0.41

0.20

0.07

The grades assigned by the professor to the 91 students in his class are as follows:

Grade

A

B

C

D/F

Count

22

38

20

11

Is there good evidence that the professor’s grade distribution differs from the TA’s grade distribution?



	What is a “follow up analysis” of a chi-square test?  

	

	Problem 4 – Happy Birthday Hockey! 

In his book Outliers, Malcolm Gladwell suggests that a hockey player’s birth month has a big influence on his chance to make it to the highest levels of the game. Specifically, since January 1 is the cutoff date for youth leagues in Canada (where many National Hockey League players come from), players born in January will be competing against players up to 12 months younger. The older players tend to be bigger, stronger, and more coordinated and hence get more playing time and more coaching and have a better chance of being successful. To see if birth date is related to success (judged by whether a player makes it into the NHL), a random sample of 80 NHL players from the 2009–2010 season was selected and their birthdays were recorded. Overall, 32 were born in the first quarter of the year, 20 in the second quarter, 16 in the third quarter, and 12 in the fourth quarter. 

(a) Do these data provide convincing evidence that the birthdays of NHL players are not uniformly distributed throughout the year? 
(b) If the results are significant, do a follow-up analysis. 


	11.2 Inference for Two Way Tables

	What is a two-way table and how are the dimensions measured?  

	 

 

Music

 

Wine

None

French

Italian

French

30

39

30

Italian

11

1

19

Other 

43

35

35

 

	What is the Chi-Square test for homogeneity of populations?  

	

	What are the hypotheses for the Chi-Square test for homogeneity of populations?  

	

	What are the conditions for the Chi-Square test for homogeneity of populations?  

	

	How are the expected counts calculated?

	

	What is the test statistic and degrees of freedom for the Chi-Square test for homogeneity of populations?  

	

	How can we use the calculator to help with the Chi-Square test for homogeneity of populations?

	

	Problem 5 – A Little Background Music

Market researchers know that background music can influence the mood and purchasing behavior of customers.  One study in a supermarket in Northern Ireland compared three treatments:  no music, French music and Italian music.  Under each condition the researchers recorded the number of bottles of French, Italian and other wine purchased.  The following table summarizes their data:

 

 

Music

 

 

Wine

None

French

Italian

Total

French

30

39

30

Italian

11

1

19

Other 

43

35

35

Total

Is there an association between the type of music played and the type of wine purchased?  In other words, are the proportions the same across the three treatments?


	Problem 6 – Public Agenda
The non profit group Public Agenda conducted telephone interviews with 3 randomly selected groups of parents of high school children.  There were 202 black parents, 202 Hispanic parents, and 201 white parents.  One question asked was “Are the high schools in your state doing an excellent, good, fair, or poor job, or don’t you know enough to say?”  Here are they survey results:

Black Parents 

Hispanic Parents

White Parents

Total

Excellent

12

34

22

Good

69

55

81

Fair

75

61

60

Poor

24

24

24

Don’t Know

22

28

14

Total

Do the responses seem to be the same across the three ethnic groups?



	Problem 7 – Pain Relief 
In a study reported by the Annals of Emergency Medicine (March 2009), researchers conducted a randomized, double-blind clinical trial to compare the effects of ibuprofen and acetaminophen plus codeine as a pain reliever for children recovering from arm fractures. There were many response variables recorded, including the presence of any adverse effect, such as nausea, dizziness, and drowsiness. Here are the results:
Ibuprofen

Acetaminophen

plus codeine

Total

Adverse effects

36

57

93

No adverse effects

86

55

141

Total

122

112

234

Is the difference between the two groups statistically significant? Conduct an appropriate chi-square test to find out.  



	What is a test of association / independence?  

	

	How is a test of association / independence different than a test of homogeneity?  

	

	What are the hypotheses for a test of association / independence?    

	

	What are the conditions for a test of association / independence?  

	

	What is the test statistic and degrees of freedom for a test of association / independence? 

	

	Problem 8 – Angry People and Heart Disease
A study followed a random sample of 8474 people free of heart disease and with normal blood pressure for about 4 years.  Each person took a test that measured how prone a person is to sudden anger.  Researchers also recorded whether each individual developed coronary heart disease (CHD).  Using the table below, do the data provide convincing evidence of an association between anger level and heart disease in the population of interest?
Low Anger
Mod Anger
High Anger
CHD
53
110
27
No CHD
3057
4621
606


	Problem 9 – Franchise Contract

How does the presence of an exclusive territory clause in a franchise contract relate to the survival of the business?  A study designed to answer this question collected data from a sample of 170 new franchise firms.  Here is a table displaying the data:

 

ExclusiveTerritory

 

Success

Yes

No

Total

Yes

108

15

No

34

13

 

Total

Is the success of the franchise related to exclusive territory or are these two variables independent?


	How do you know which Chi-Square test to use?  
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