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TRAR™

The analysis described below is a two-proportion z-  test.
State the Hypotheses

Every hypothesis test requires the analyst to state a null
hypothesis and an alternative hypothesis. The table below shows three
sets of hypotheses. Each makes a statement about the
difference d between two population proportions, P;and P,. (In the

table, the symbol # means "not equal to")

Set || Null hypothesis || Alternative hypothesis Number of tails

1 Pl-PZZO Pl-P2¢O 2
2 P1-P2>0 P;1-P2<0 1
3 P;1-P2<0 P;-P2>0 1

The first set of hypotheses (Set 1) is an example of a two-tailed
test, since an extreme value on either side of the sampling
distribution would cause a researcher to reject the null hypothesis. The
other two sets of hypotheses (Sets 2 and 3) are one-tailed tests, since
an extreme value on only one side of the sampling distribution would
cause a researcher to reject the null hypothesis.

When the null hypothesis states that there is no difference
between the two population proportions (i.e., d = 0), the null and
alternative hypothesis for a two-tailed test are often stated in the
following form.

Ho: P1 =P
Ha: P1 # P2
Analysis Plan

The analysis plan describes how to use sample data to accept

or reject the null hypothesis. It should specify the following elements.
= Significance level . Often, researchers choose significance
levels equal to 0.01, 0.05, or 0.10; but any value between 0 and

1 can be used. In our case, we used 0.05 a level

3R



Test method . The two-proportion z-test (described in the next
section) was used to determine whether the hypothesized
difference between population proportions differs significantly

from the observed sample difference.

Analysis of Data

Using the collected data, computations were made in the

following manner to find the test statistic and its associated P-Value.

Pooled sample proportion . Since the null hypothesis states
that P;=P,, we use a pooled sample proportion (p) to compute
the standard error of the sampling distribution.

P =(p1* N1+ p2*nz) /(N +n2)

where p; is the sample proportion from population 1, p; is the
sample proportion from population 2, n; is the size of sample 1,
and n; is the size of sample 2.

Standard error . Compute the standard error (SE) of the
sampling distribution difference between two proportions.
SE=sqrt{p*(1-p)*[(1/ny) + (1/nz) ]}

where p is the pooled sample proportion, n; is the size of sample
1, and n; is the size of sample 2.

Test statistic . The test statistic is a z-score (z) defined by the
following equation.

z=(p1-p2)/ SE

where p; is the proportion from sample 1, p,is the proportion
from sample 2, and SE is the standard error of the sampling
distribution.

P-value. The P-value is the probability of observing a sample
statistic as extreme as the test statistic. Since the test statistic is
a z-score, use the Normal Distribution Calculator to assess the

probability associated with the z-score.

Interpretation of Results

If the sample findings are unlikely, given the null hypothesis, the

researcher rejects the null hypothesis. This involved comparing the P-

value to the significance level, and rejecting the null hypothesis when

the P-value is less than the significance level.
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