Lecture & Examples:

Topic 2:  Two-Way Contingency Table

In a one-way table, we assume the data comes from 

multinomial distribution with known cell probabilities. 

This lecture, we extend our data to a two-way table, 

where the data are classified according to two criteria. 

The two-way table for data in Example 14.1 can be 

summarized as follows:


Treatment
Relapse




No
Yes
Totals (Row)


Desipramine
14
10
24


Lithium
6
18
24


Placebo
4
20
24


Totals (Column)
24
48
72

We call this a 3 ( 2 table because it has 3 rows and 2 columns. This table shows the relationship between two categorical variables, Treatment and Relapse. This two-way table gives the observed counts for all 6 combinations of values of these variables. Each of the 6 observed counts occupies a cell of the table. Row total is the total observed counts in the same row, and column total is the total observed counts in the same column.

One interesting question to ask is, "Do you believe the two classification variables are independent?" Suppose we make an assumption that the two classification variables are independent, then we can compute the estimated expected count for each cell with the following formula
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and a (2 test of independence can be performed.
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 (2 Test of Independence for Two-Way Contingency Table:

Data for r ( c table:



Column 1
Column 2
. . .
Column c


Row 1
x11
x12
. . .
x1c


Row 2
x21
x22
. . .
x2c



[image: image3.wmf]M



[image: image4.wmf]M



[image: image5.wmf]M



[image: image6.wmf]M



[image: image7.wmf]M




Row r
xr1
xr2
. . .
xrc

Assumptions:

1. The n observed counts are a random sample from the population of multinomial distribution with r ( c possible outcomes.

2. The sample size n is large enough so that, for every cell, the expected count, E(nij), will be equal to 5 or more.

Hypothesis:

H0: The two classifications are independent

Ha: The two classifications are dependent

Test Statistic:
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 Example 13.3 (Continuation of Example 13.1):

(a) Find the estimated expected counts for each cell.

Two-Way Table:


Relapse



No
Yes
Row Total

Desipramine
14
10
24

Lithium
6
18
24

Placebo
4
20
24

Column Total
24
48
72

Solution:
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(b) Suppose we want to test that the treatment and relapse 

times are independent. Write down the hypothesis.

Solution:

H0: Treatment Group and Relapse Response are independent.

Ha: Treatment Group and Relapse Response are dependent.

(c) Compute the (2 test statistic and find the critical value 

at ( = 0.05.

Solution:
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(d) Is there enough evidence to say that treatment and relapse are dependent at ( = 0.05?

Solution: Since we reject the null hypothesis at ( = 0.05, we have enough evidence to believe there are some dependence among treatment and relapse time.

[image: image13.png]


 Example 13.4:

To study the export activity of manufacturing firms on 

Taiwan, researchers mailed questionnaires to an SRS of 

firms in each of five industries that export many of their products. The response rate was only 12.5%, because 

private companies don't like to fill out long questionnaires 

from academic researchers. Here are data on the planned sample sizes and the actual number of responses received from each industry.



Sample size
Responses


Metal products
185
17


Machinery
301
35


Electrical equipment
552
75


Transportation equipment
100
15


Precision instruments
90
12

If the response rates differ greatly, comparisons among the industries may be difficult. 

(a) Write down the two-way table.

Solution:


Industry
Response




Yes
No
Row Total


Metal
17
168
185


Machinery
35
266
301


Electrical
75
477
552


Transportation
15
85
100


Precision
12
78
90


Column Total
154
1074
1228

(b) Do we have enough evidence to say the response rate depends on the industry at ( = 0.05?

Solution:


Hypothesis:
H0: Response and Industry are independent.



Ha: Response and Industry are dependent.

df = (5 ( 1)(2 ( 1) = 4
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Thus, one fails to reject the null hypothesis at ( = 0.05.
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