
STATISTICS SECTION 10.4

INFERENCE AS A DECISION

Congratulations, you’ve gotten to the last section on the
statistics midterm, that is of course if you are studying
sections sequentially, and not in reverse order for some
reason.

Sometimes a decision as a result of an inference (infer-
ence as a decision; p. 567–579) is preferred over measur-
ing the strength of evidence.

acceptance sampling: accepting or rejecting an en-
tire group based on the outcome of a sample

example: a batch of food meeting (H0) or not
meeting (Ha) a standard

TYPE I AND II ERRORS
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There a two ways for a decision between H0 and Ha to
be wrong.

Type I error: rejecting H0 (accepting Ha) when H0
is true (i.e. observing a difference when one does
not exist; false positive)

example: rejecting a good batch
Type II error: accepting H0 (rejecting Ha) when
Ha is true (i.e. failing to observe a difference
when one exists; false negative)

example: accepting a bad batch

H0 true Ha true
Reject H0 Type I error correct decision
Accept H0 correct decision Type II error

CALCULATING ERROR

Type I error.
p = α

The significance level α is the probability that the test
will reject the null hypothesis when it is in fact true.

Type II error.
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example. µ0 = 5 vs. µa = 5.2 (alternative)

α = 0.05; z∗ = 1.96

σ = 0.1

n = 5
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p = p(3.6852 ≤ x̄ ≤ 6.3148)

x̄l = 4.9123
x̄u = 5.0877
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p = p(−6.4332 ≤ Z ≤ −2.5111)
p = 0.006

Power.

power: probability that test will reject the null hy-
pothesis when a particular alternative value is
true
power = 1− p(Type II error)
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