Lecture & Examples

Topic 1:  One-Way Contingency Tables

Many useful studies consist of count data.  For example, public opinion polls are conducted frequently to estimate the fraction of U.S. cities that trust their president.  The count data might come from two or more categories.  We use the following example to illustrate how to analyze counting data with more than two categories.
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 Example 13.1:

Chronic users of cocaine need the drug to feel pleasure.  Perhaps giving them a medication that fights depression will help them stay off cocaine.  A three-year study compared an antidepressant called desipramine with lithium (a standard treatment for cocaine addiction) and a placebo.  The subjects were 72 chronic users of cocaine who wanted to break their drug habit.  Twenty-four of the subjects were randomly assigned to each treatment.  Here are the counts and proportions of the subjects who avoided relapse into cocaine use during the study.


Group
Treatment
Subjects
No relapse
Proportion


1
Desipramine
24
14
.583


2
Lithium
24
6
.250


3
Placebo
24
4
.167

(a) Let the proportions of successes in the three groups p1, p2, and p3.  We can use the procedures discussed in Chapter 7 and Chapter 8 to perform three different hypotheses.


(i)
H0: p1 = p2



Ha: p1 ( p2


(ii)
H0: p2 = p3



Ha: p2 ( p3


(iii)
H0: p3 = p1



Ha: p3 ( p1

Solution:
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Thus, we can reject the null hypothesis in (i) and (iii) and we fail to reject the null hypothesis in (ii).

The weakness of doing three separate tests is that we get three different conclusions, one for each test alone.  We are 95% confident that each conclusion is correct.  However, the "overall confidence" of three tests is only (0.95)3 = 0.857.  Thus, we need to have another statistical procedure to do many comparisons at once with some overall measure of confidence in all three tests.  This leads to the topic of this lecture, one-way contingency table.
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 One-Way Contingency Table:

Data:

x1, x2, . . . , xn are the counts observed in an experiment with k possible categories (or classes, or cells).

Assumptions:
1. The experiment consists of n identical trials, i.e., n = x1 + x2 + . . . + xk.

2. There are k possible categories of each trials in this experiment.

3. The trials are independent in this experiment.

4. The probabilities of the k outcomes, denoted by p1, p2, . . . , pk, remain the same from trial to trial, where p1 + p2 + . . . + pk = 1.

Hypothesis:

Let pi,0 be the hypothesized probability for the ith category of this experiment.

H0: p1 = p1,0,  p2 = p2,0, . . . , pk = pk,0
Ha: At least one observed probability is different from the hypothesized probability.

Test Statistic:

Let E(ni) = npi,0 be the expected category count. The chi-square test statistic is
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with (k - 1) degrees of freedom.

Rejection Region:
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 Example 13.2:

A die was cast 600 times with the following results:


Category
1
2
3
4
5
6


Frequency
87
96
108
89
122
98

(a) Do you think this experiment satisfies the assumptions for one-way contingency table?

Solution: Yes. Reasons are as follows:

1. This experiment consists of 600 trials, and 87 + 96 + 108 + 89 + 122 + 98 = 600.

2. There are six possible categories when you throw a die.

3. Each time when you throw a die, the result is independent to previous time.

4. The probabilities of the 6 possible outcomes of the same die remain the same from trial to trial.

(b) Write down the hypothesis if we want to test that the die is a fair (balanced) die.

Solution:

H0: p1 = 1/6, p2 = 1/6, . . . , p6 = 1/6

Ha: pi ( 1/6 for at least one i, i = 1, 2, . . . , 6

(c) Write down the expected category counts.

Solution: E(ni) = npi = 600(1/6) = 100. The expected category count is 100 for each category.

(d) Find the test statistic for part (b).

Solution:
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(e) Do you think the die is a balanced die at ( =0.05?

Solution:


[image: image8.wmf]Rejection 

Region is:

  

 from Tabl

e VII)

c

c

c

2

0

05

5

2

11

0705

11

0705

>

=

.

(

.

.

,


Since we can not reject the null hypothesis that the die is a balanced die, we believe that this is a balanced die.
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