PROJECT:
1. Read 9-4, p. 503.
2. Formulate three different  hypotheses that can be tested using the data in Data for Final Project 251.xlsx[image: ][image: ]  and method you read about in (1). Let me help you with that a little bit by giving one example of such.
H0 : Proportion of women with green eyes is equal to the proportion of men with green eyes..
H1: Proportion of women with green eyes is not equal to the proportion of men with green eyes..
3. Choose one of your set of hypotheses and test if using the data. Follow the below scheme while presenting your findings.
a) Present the question that you are trying to answer (it should be one sentence long).
b) State your null and alternative hypothesis using mathematical symbols.
c) Select the level of significance you wish to use in your study
d) Find critical region, indicate if you are using one- or two-tailed test.
e) Calculate the test value.
f) Make the decision to reject or not to reject the null hypothesis.
g) Summarize the results i.e. give the best answer to the question in (a).
h) Report the p-value together with its definition.
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Section 94 Testing the Difference Between Proportions 503

7. Type 0.05 for Alpha.
8. In Output options, type DS for the Output Range, then click [OK].

Test: Paired Two Sample for Means

Tnput
Veriable 1 Range: $AS1:8A%

Variable 2 Range: $B§1:4858

Hypothesized Mean Difference:
Cliabels

aha: [0.05

Output options

© Qutpu Range: [os]
© New Worksheet ply:

O New workbook

t-Test: Paired Two Sample for Means

Varigble 1 _Variable 2

Mean @ 31875 29.625
Variance 6696428571 1455357143
Observations 8 8
Pearson Correlation 0757913399
Hypothesized Mean Difference 0
df 7
tstat 1057517468
B(T<=t) one-tail 01626994
tCritical one-tail 1.894578604
P(T<=t) two-tail 0.3253388
2 Critical two-tail 2.364624251

Note: You may need to increase the column width to sec all the results. To do this:
1. Highlight the columns D, E, and F.
2. Select Format>AutoFit Column Width.

‘The output shows a P-value of 0.3253988 for the two-tailed case. This value is greater than the
alpha level of 0.05, 50 we fail to reject the null hypothesis.

m Testing the Difference Between Proportions

Objective [
Test the difference
between two
proportions.

The z test with some modifications can be used to test the equality of two proportions.
For example, a rescarcher might ask, Is the proportion of men who exercise regularly less
than the proportion of women who exercise regularly? Is there a difference in the per-
centage of students who own a personal computer and the percentage of nonstudents who
own one? I there a difference in the proportion of college graduates who pay cash for
purchases and the proportion of non-college graduates who pay cash?

9-33

Chapter 9 Testing the Difference Between Two Means, Two Proportions, and Two Variances

Recall from Chapter 7 that the symbol p (“p hat”) is the sample proportion used
to estimate the population proportion, denoted by p. For example, if in a sample of
30 college students, 9 are on probation, then the sample proportion is p = 3, or 0.3. The
‘population proportion p is the number of all students who are on probation, divided by
the number of students who attend the college. The formula for  is

where
X = number of units that possess the characteristic of interest
7 = sample size

When you are testing the difference between two population proportions p, and p,, the
‘hypotheses can be stated thus, if no difference between the proportions is hypothesized.
Hyp=p,  Hip=p=0
H:p #p, Hip =P, #0
Similar statements using < or > in the alternate hypothesis can be formed for one-tailed
tests.
For two proportions, p, = X,/n, is used to estimate p, and p, = X, /n, is used to
estimate p,. The standard error of the difference is

where o2 and o2 are the variances of the proportions, ¢, = 1 — py, @, = 1 — py, and n,
and n, are the respective sample sizes.

Since p, and p, are unknown, a weighted estimate of p can be computed by using the
formula

and§ =1 - p. This weighted estimate is based on the hypothesis that p, = p,. Hence, 5 is
a better estimate than cither p, or 5, since it is a combined average using both 5, and 5.
Since , = X,/n, and p, = X, /n,, p can be simplified to
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