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Testing Goodness of Fit with Specified Cell
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Goodness of Fit for Distributions Testing Normality ;
(Continuous and Discrete)

Testing Normality Cont’d Ryan-Joiner Test |
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Testing for Association

Lotto after 399 numbers have been drawn —
Do some numbers appear more frequently in LOTTO?

Frequency of Winning Numbers in LOTTO
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The Chi-square distribution

Lotto after 399 numbers have been drawn —
Do some numbers appear more frequently in LOTTO?

Number-range: [1:40]

Number of balls selected at each draw: 7
Number of samples: 57

Total number of balls selected: 57*7=399,
Expected value of each number: 399/40 = 9.975

Observed y? statistics is x;=30.97
df=40-1=39

P-value = 0.817

Conclusion: No evidence for departure from the null
hypothesis.




Chi-Square Tests of Independence

An Example, Researchers in a California community have
asked a sample of 175 automobile owners to select their
favorite from three popular automotive magazines. Of
the 111 import owners in the sample, 54 selected Car
and Driver, 25 selected Motor Trend, and 32 selected
Road & Track.

Of the 64 domestic-make owners in the sample, 19 selected
Car and Driver, 22 selected Motor Trend, and 23
selected Road & Track. At the 0.05 level, is
import/domestic ownership independent of magazine
preference? What is the most accurate statement that can
be made about the p-value for the test?

Chi-Square Tests of Independence

Car and Motor Road &
Driver (1) Trend (2)  Track (3)

Import (Imp): O- 54 25 32
E- 463029 29.8114  34.8857
%2 contribution - 1.2795 0.7765 0.2387
Domestic (Dom) : O- 19 22 23
E- 266971 17.1886  20.1143
%2 contribution - 2.2192 1.3468 0.4140

3 %2 contributions = 6.2747

Chi-Square Tests of Independence

III. Test Statistic:
¥2=6.2747

* IV. Conclusion:

Since the test statistic of 6.2747 falls beyond the critical value of 5.991, we
reject the null hypothesis with at least 95% confidence.

e V. Implications:

There is enough evidence to show that magazine preference is not independent
from import/domestic auto ownership.

M p-Value: In a cell on a Microsoft Excel spreadsheet, type:

=CHIDIST(6.2747,2). The answer is: p-value = 0.043398

Chi-Square Tests of Independence

* First, arrange the data in a table.
Car and Motor Road &
Driver (1)  Trend (2) Track (3)

Totals
Import (Imp) 54 25 32 111
Domestic (Dom) 19 22 23 _64
Totals 73 47 55 175

» Second, compute the expected values and
contributions to 2 for each of the six cells.

* Then to the hypothesis test ....

Chi-Square Tests of Independence

* 1. Hypotheses:

Hy: Type of magazine and auto ownership are
independent.

H: Type of magazine and auto ownership are not
independent.

* II. Rejection Region:

a=0.05
_ Reject H,
df=(r-1)(k-1 0
(r=1)(k-1) 005
—@-1rG-1)
—le2=2 | %2=5.991

If %2> 5.991, reject H,.




