
Day 19 - Power and Types of Error

Learning outcomes

In this section, we briefly step away from inference to discuss the ways in which we can be wrong.

Warm-up

Suppose I conduct a hypothesis test and obtain a small p-value, and thus reject the null hypothesis.
What error could I have made?

Suppose I conduct a hypothesis test and obtain a large p-value, and thus fail to reject the null hypothesis.
What error could I have made?
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Power and types of error
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Understanding power and errors

Consider a fixed-level hypothesis test of 𝐻0 ∶ 𝜋 = 0.35𝐻𝑎 ∶ 𝜋 > 0.35
with 𝛼 = 0.05. If the true population proportion is actually 0.55, what is the probability that
reject the null hypothesis if we collect a sample of size 40?
To answer this question, let’s first consider two sampling distributions of the sample proportion: the one
assuming 𝐻0 is true, and the actual sampling distribution from the true value of 𝜋.

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
p̂

Sampling distributions of p̂

page 3 of 9

when is fact it is

p cal a α ryect assioning we know
pi55

we
Power of the test

samp
dot under to

689

byemp
MG

alpha005

i
35

I enter under Ho
Under Ho

SDlefthatPrightsqrtfracpi0leftxpi0rightasqrtfrac35left65right400075



STAT 0116: Introduction to Statistical Sciences Stratton - Day 19

Draw a vertical line on the plot at the threshold that we would use to reject the null hypothesis. We
want the value 𝑘 such that: 𝑃( ̂𝑝 > 𝑘|𝜋 = 0.35) = 0.05

0.00 0.25 0.50 0.75 1.00
p̂

Sampling distribution Null True

Sampling distributions of p̂
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What is the probability that I get a sample proportion to the right of the vertical line based on the
actual, true value of 𝜋?
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The blue area is the power of this hypothesis test, which is 0.8329
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Sampling distributions of p̂
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Questions

1. What is the probability that I make a type I error?

2. What happens to power as each of the following increase?

• 𝑛
• 𝛼
• 𝜋
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Examples

Researchers in Montana are interested in determining whether the proportion of brown trout in the
Gallatin River has decreased since the last electrofishing event on the Gallatin, when it was determined
that 30% of trout in the Gallatin River are brown trout. State the null and alternative hypotheses
in words and symbols.

Suppose you have good reason to believe the true proportion of brown trout in the Gallatin River is
actually 0.24. If researchers take a sample of 40 trout from the Gallatin, what is the probability they
will be able to detect that the null hypothesis is false at the 𝛼 = 0.05 level?

0.0 0.1 0.2 0.3 0.4 0.5
p̂

Sampling distributions of p̂
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Again suppose you have good reason to believe the true proportion of brown trout in the Gallatin River
is actually 0.24. If researchers take a sample of 40 trout from the Gallatin, what is the probability they
will be able to detect that the null hypothesis is false if they reject the null hypothesis is ̂𝑝 < .25? What
is the significance level of such a test?

0.0 0.1 0.2 0.3 0.4 0.5
p̂

Sampling distributions of p̂
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