Chapter 11: Chi-Square and Analysis of Variance
Section 11.2: MULTINOMIAL EXPERIMENTS: 

Goodness-of-fit

Definition:   Multinomial  Experiment
This is an experiment that meets the following conditions:

1.  The number of trials is fixed.

2.  The trials are independent.

3.  All outcomes of each trial must be classified into exactly one of several different  categories.

4.  The probabilities for the different categories remain constant for each trial.

Definition:   Goodness-of-fit  Test
  A goodness-of-fit test is used to test the hypothesis that an observed frequency distribution fits (or conforms to) some claimed distribution.

Notation:

O    represents  the observed frequency of an outcome.

E   
represents  the expected frequency  of  an outcome.

k    
represents  the number of different categories or 

outcomes.

n    
represents  the total  number of trials.
Goodness-of-Fit Test in Multinomial Experiments: REQUIREMENTS
1. The data have been randomly selected.

2. The sample data consist of frequency counts for each of the different categories.

3. For each category, the expected frequency is at least 5.  (The expected frequency for a category is the frequency that would occur if the data actually have the distribution that is being claimed.  There is no requirement that the observed frequency for each category must be at least 5.)
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Example: #12 p.564
Randomly selected birth records were obtained and results are listed in the table below. Do the births seem to occur with equal frequency on the different days of the week (use 0.05 significance level)?  How might the apparent lower frequencies on Saturday and Sunday be explained?

	Day
	Sun
	Mon
	Tues
	Wed
	Thurs
	Fri
	Sat

	Births (O)
	36
	55
	62
	60
	60
	58
	48

	Expected (E)
	 
	 
	 
	 
	 
	 
	 


Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

Example: #23 p.566
A study was conducted to investigate racial disparity in clinical trials of cancer.  Among the randomly selected participants, 644 were white, 23 were Hispanic, 69 were black, 14 were Asian, and 2 were American Indian.  The proportions of the US population of the same groups are 0.757, 0.091, 0.108, 0.038, and 0.007, respectively.  Use a 0.05 significance level to test the claim that the participants fit the same distribution as the US population.  

	 
	White
	Hispanic
	Black
	Asian
	American Indian

	(O)bserved
	 
	 
	 
	 
	 

	(E)xpected
	 
	 
	 
	 
	 


Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

Section 11.3: CONTINGENCY TABLES: Independence and Homogeneity

DEFINITION: contingency tables 
ARE or two-way frequency tables which include frequency counts for categorical data arranged in a table with a least two rows and at least two columns.
Example:

The following is a contingency table that summarizes results from tests of the accuracy of polygraphs 

	 
	Polygraph Indicated Truth
	Polygraph Indicated Lie

	Subject actually told the truth
	65
	15

	Subject actually told a lie
	3
	17


A test of independence tests the null hypothesis that there is no association between the row variable and the column variable in a contingency table.  (For the null hypothesis, we will use the statement that “the row and column variables are independent.”)
Requirements:
1. The sample data are randomly selected and are represented as frequency counts in a two-way table. 

2. The null hypothesis H0 is the statement that the row and column variables are independent; the alternative hypothesis H1 is the statement that the row and column variables are dependent.

3. For every cell in the contingency table, the 
expected frequency E is at least 5.  (There is no requirement that every observed frequency must be at least 5.  Also there is no requirement that the population must have a normal distribution or any other specific distribution.)
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Example:  #11  p.580 
The data in the accompanying table summarizes results from tests of the accuracy of polygraphs. Use a 0.05 significance level to test the claim that whether the subject lies is independent of the polygraph indication.  What do results suggest about the effectiveness of polygraphs?

	 
	Polygraph Indicated Truth
	Polygraph Indicated Lie
	 

	Subject actually told the truth
	65
	15
	 

	Subject actually told a lie
	3
	17
	 

	 
	 
	 
	 


Expected value
Expected value E is found using the formula:  
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Ho:______________

H1:______________

critical value:__________________

test statistic:________________        

decision:______________________

conclusion:

Critical Values


	1.  Found in Table A- 4 using k – 1 degrees of  freedom, where  k = number of categories.


	2.  Goodness-of-fit hypothesis tests are always right-tailed.








Critical Values


	1.  Found in Table A- 4 using degrees of freedom = (r – 1)(c – 1), where r is the number of rows and c is the number of columns.


	2.  Goodness-of-fit hypothesis tests are always right-tailed.
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