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Definitions

Pearson’s chi-square (y2) test about independence in a contingency table

The H, states that two qualitative variables are independent, that is, that there
is no relationship between them (or, that the distribution of one qualitative
variable is the same for each category of the other variable).

The H, states that a relationship exists (or that the distribution of one
qualitative variable is not the same for each category of the other variable).

The Pearson chi-square (y?) test statistic concerning independence is
. < (O-EP
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where O = observed frequency,
E = expected frequency if the Hy is true ,
» = number of categories for the “row” variable ,
and ¢ =number of categories for the “category” variable .
The Pearson test statistic concerning independence is appropriate when E > 5
for each expected frequency = (row total)(column total) / (grand total)

The H, is rejected when one or more differences between observed frequencies
(O) and expected frequencies (E) is sufficiently large.

When H, is rejected, further analysis is necessary to describe the relationship.




[image: image2.png]30-1 Recall the TITANIC DATA used in Class Exercise 8-2. We shall treat the
passengers aboard the Titanic as a simple random sample of passengers. A 0.05
significance level is chosen for a hypothesis test to see if there is any evidence of
a relationship between survival and economic status among passengers (i.e., to
see if there is any evidence of a difference in proportion of survivors among the
three different economic status categories).

(@) Complete the contingency table below, which is the same contingency table
constructed in Class Exercise 8-2. Then, enter these frequencies into the
matrix [A] on the TI-84 calculator by pressing | 2nd | MATRIX| €412
|[ENTER| 3 [ENTER| 203 [ENTER| 118 [ENTER| 178 [ENTER| 122 [ENTER|
167 |ENTER| 528 [ENTER| | 2nd | [QUIT] .

Economic Status
Survived? 1stClass 2ndClass 3rd Class

Yes

No




[image: image3.png](b) Complete the four steps of the hypothesis test by completing the table titled
Hypothesis Test for Class Exercise 30-1. In Step 2, obtain the test statistic on
the TI-84 calculator as follows:

Look at the options displayed after pressing |[STAT| » B . Select the
%2-Test option; then, enter the name of the matrix containing the observed
frequencies by pressing [ENTER| , assuming you leave matrix [A] as the
default and always enter the data in matrix [A] . Next, enter the matrix
where you want the expected frequencies to be stored by just pressing
ENTER| , assuming you leave matrix [B] as the default. Finally, choose
to calculate the results.

(c) Verify that the sample size is sufficiently large for the chi-square test about
independence to be appropriate. To see the expected frequencies on the TI-84
calculator, press | 2nd | IMATRIX] 2 [ENTER|, and use the arrow keys to
scroll through the values displayed.
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Since the H,, is rejected, we need to describe the relationship. Add this
description to the results of Step 4 in the hypothesis test, by using one of the
tables of percentages or one of the stacked bar charts constructed in Class
Exercise 8-2.

Considering the results of the hypothesis test, decide which of the Type I or
Type II errors is possible, and describe this error.

Decide whether H, would have been rejected or would not have been rejected
with each of the following significance levels: (i) o« = 0.01 , (i1) « =0.10 .

Decide which of the following would be best as a graphical display for the data
and say why: (1) multiple box plots, (it) scatter plot, (iii) stacked bar chart,

(iv) multiple pie charts, (v) one pie chart, (vi) multiple bar charts,

(vii) one bar chart.
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Step 3




[image: image6.png]SPSS Qutput for Class Exercise 30-1

Survived * Class Crosstabulation

Class
firstclass | second class | third class Total

Survived  no Count 122 167 528 817
Expected Count 2018 1769 4383 8170

% within Survived 14.9% 204% 64.6% 100.0%

% within Class 375% 58.6% 74.8% 62.1%

yes Count 203 118 178 499

Expected Count 1232 108.1 2677 499.0

% within Survived 407% 236% 357% 100.0%

% within Class 62.5% 414% 252% 37.9%

Total Count 325 285 706 1316
Expected Count 3250 2850 706.0 13160

% within Survived 247% 217% 536% 100.0%

% within Class 100.0% 100.0% 100.0% 100.0%

Chi-Square Tests

Asymp. Sig

Valus df (2-sided)
Pearson Chi-Square 133.0522 000
Likelihood Ratio 132,689 000
igj:cr":“{;‘”ear 132,408 000
N of Valid Cases 1316

a. 0 cells (.0%) have expected court less than 5. The
minimum expected court is 108.07
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[image: image8.png]30-2 Recall the hypothesis test of Class Exercise 25-1, where the TITANIC DATA
from Class Exercise 8-1 was used to perform a two sample test (with o =0.01)
about a difference between proportions. Use the chi-square test about
independence to redo this hypothesis test with the same data by doing each of
the following:

(a) Complete the contingency table on Survived?
the right, which is the same Sex Yes No
contingency table constructed in
Class Exercise 8-1. Then, enter Male

these frequencies into the matrix

[A] on the TI-84 calculator. Female

(b) Complete the four steps of the
hypothesis test by completing the table
titled Hypothesis Test for Class
Exercise 30-2, and, if necessary in
Step 4, describe the relationship.

(¢) How do the results of the two sample z test about a difference between
proportions and the chi-square test about independence compare?
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Step 3




PAGE  
153

