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We compare the populations by doing inference
about the difference

Pl — P2

between the population proportions.

The statistic that estimates this difference 1s

.

Pl — P2
the difference between the two sample propor-
t1ons.
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Comparing two proportions

Recall: In a two-independent sample problem,
we want to compare two populations or the re-

sponscs to two different treatments using data
from two independent samples.

When we are interested in comparing the pro-
portions of successes In two groups, the nota-
t1om 1s:

Population Sample Sample
Population proportion size  proportion
1 P 1 P
2 2 9 iy,
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Example: Do seatbelts protect children
during car accidents?

e study of deaths among children mmvolved in
car accidents during an 18-month period

e two simple random samples

—one sample from population of children
who were wearing scatbelts at the time of
car accident

—one sample from population of children
who were not wearing seatbelts at the time
of car accident

e parameters of interest: proportions of chal-
dren who die in car accidents from each of
these populations
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Population Sample  Sample
Population proportion siwe  proportion

scatbelts I 123 1%3 = (.024
no scathbelts T 200 Eﬁ] = (.045

To determine whether the study provides sigmif-
icant evidence that seatbelts affect the propor-
tion of kids who die if they are involved in a car
accident |, we test the hypotheses:

Hy:pi—p=0 or Hy:p=po
Ho:pr—p2#0 or Ho:p1 # po

To estimate how large the difference 18, we com-
pute a confidence interval for the difference py —
P2

T

Confidence intervals for comparing two
proportions

To compute a ci., we estimate the population
proportions py and po by their corresponding
sample proportions pp and po.

The resulting standard error of py — po 18

pi(l—p1)  pa(l —p
o _ [Pl P1]|+P2( pa)
11 n9

The approximate level-C two-sided confidence
imterval is

(b1 — o) £ ="SE
. o L
where 2* is the upper | 2{2 standard normal cut-

off.
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The sampling distribution of p; — po

e When both samples are large, the distribu-
tion of p; — P9 18 approximately normal.
e The mean of this normal distribution 1s py —
9.
e The standard deviation of the difference 1s
p(l—p1)  p2(1—pa)
| n3

Because we don't know py and p9, we must re-
place them with estimates. These estimates will
be different for confidence intervals versus hy-
pothesis tests.

Rules of thumb for using this confidence inter-

val:
1. Both populations are at least 10 times as
large as the samples.

2. The counts of suceesses and failures are 5 or
more in cach sample.



Car accident example

Population Sample  Sample
Population proportion size  proportion

Seathbelts P 123 45, = 0.024

No seathbelts I 290 Eﬁ] = (.045

1 — po = —0.021

\ mn na

(0.024)(0.976) |, (0.045)(0.955)
123 200

\
= (0.0154

LB

The hypothesis test

For the formal hypothesis test, the hypotheses
are:

Hy:p1 —po=0 or Hy:p =po
Ho:pi—p#0 or Hao:py #p2

Suppose we had set o = .05 when we were de-
signing the study.

il
The 95% two-sided confidence interval 1s
(p1 —p2) £ 2"SE =
(0,024 — 0.045) £ (1.96)(0.0184) =

—0.021 % 0.0.036 =
(—0.057, 0.015)

We are 95% confident that this interval covers
the true difference between the proportions of
kids who die from car accidents in the popula-
tion who were wearing scatbelts at the time of
the accident vs. the population who were not.

The interval includes the value 0, so 1t 15 plausi-
ble based on this data that there 1s no difference!
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o We must standardize py —po to get a z statis-
tic.

e We do this under the assumption that Hy s
true, that 1s that p; and ps have the same
value p.

— Instead of estimating py and po separately
in the standard deviation of the difference,

we pool the two samaples and use the over-
all sample proportion to estimate the sin-

gle population parameter p.
— The pooled sample proportion is
D=
n] + ng
The test statistic s

_ (=) —0

arqg a2y ] |
30 -5) (2 + )

total count of successes in both samples



