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Definitions

Pearson’s chi-square (y2) goodness-of-fit test

The H, states that £ hypothesized proportions corresponding to one qualitative
variable are correct.

The H, states that at least one hypothesized proportion is not correct.

The Pearson chi-square (3?) goodness-of-fit test statistic is

where O = observed frequency,
and E = expected frequency if the Hy is true .

The Pearson chi-square goodness-of-fit test statistic is appropriate when E > 5
for each category of the qualitative variable.

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 identify the incorrect
hypothesized proportion(s).
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Table A.5 displays values from various 2 distributions.
The chi-square (y?) distributions
(1) depend on degrees of freedom df (= £—1 for the Pearson chi-square
goodness-of-fit statistic and = (»—1)(¢ — 1) for the Pearson chi-square
statistic about independence),

(2) are positively skewed,
(3) consist only of non-negative values.

Bonferroni’s method for multiple comparison of proportions with hypothesized values

(1) Obtain the k sample proportions 7, , 7, , ... , F , and the corresponding

g 2
Zscores P o fori=1,2,.. .k, where Ao, Agys .o, Mgy
hoi (1 =) are the respective hypothesized proportions.

n

(2) Compare each z-score to the rejection region defined by
ZX—Zg OF ZZ2Zqy
2% 2%
(3) State the significance level chosen and the direction of statistically significant
differences between hypothesized proportions and sample proportions.
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292 Class Exercise 1-1 discusses the variables observed in a poll conducted in May
1992 on randomly selected Montana residents. One of the variables was political
party, and the three possible responses were Republican, Democrat, and
Independent. The data from this poll is to be used with a 0.10 significance level
to see if there is any evidence against the claim that 10% of the Montana
residents are Independent and the other Montana residents are evenly split
between Republicans and Democrats. Among 202 randomly selected Montana
residents, 78 classified themselves as Republicans, 84 classified themselves as
Democrats, and 40 classified themselves as Independents.

(@) Complete the four steps of the hypothesis test by completing the table titled
Hypothesis Test for Class Exercise 29-2. Note that the y2-Test option on the
TI-84 calculator is not for the chi-square goodness-of-fit test. In Step 2, obtain
the test statistic on the TI-84 calculator as follows:
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(b) Since the Hy is rejected, multiple comparison is necessary to identify

significant differences. Apply Bonferroni's method and state the results in the
table titled Bonferroni’s Method for Class Exercise 29-2. Step 1 of

Bonferroni's method can be performed easily with the TI-84 calculator by
using the following:

The z-score statistic and corresponding p-value needed for each category
can easily be obtained by selecting the 7-PropZTest option, entering the
appropriate hypothesized proportion and sample data, and finally entering
the two-sided (#) choice, since we are interested in knowing the direction
of a significant difference.

Verify that the sample size is sufficiently large for the chi-square goodness-of-
fit test to be appropriate.
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Hypothesis Test for Class Exercise 29-2

Observed Frequency

Expected Frequency

Republican
Democrat
Independent
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Bonferroni’s Method for Class Exercise 29-2
o= ) M= ) M= )
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(e) Decide whether H, would have been rejected or would not have been rejected
with each of the following significance levels: (1) o = 0.01 , (i1) & = 0.05 .

(f) 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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Test Statistics

Chi-Square @

df
Asymp. Sig.

Party
Observed N | Expected N | Residual
Republican 78 90.9 -12.9
Democrat 84 90.9 -6.9
Independent 40 20.2 19.8
Total 202

a. 0 cells (.0%) have expected frequencies less than
5. The minimum expected cell frequency is 20.2.
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