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8.4 Making a Decision: Types of Error
In Step 4, we decide whether to retain or reject the null hypothesis. Because 
we are observing a sample and not an entire population, it is possible that 
our decision about a null hypothesis is wrong. Table 8.3 shows that there 
are four decision alternatives regarding the truth and falsity of the decision 
we make about a null hypothesis:

1.	 The decision to retain the null hypothesis is correct.

2.	 The decision to retain the null hypothesis is incorrect.

3.	 The decision to reject the null hypothesis is correct.

4.	 The decision to reject the null hypothesis is incorrect.

We investigate each decision alternative in this section. Because we will 
observe a sample, and not a population, it is impossible to know for sure the 
truth in the population. So for the sake of illustration, we will assume we 
know this. This assumption is labeled as Truth in the Population in Table 8.3. 
In this section, we introduce each decision alternative.

Decision

Retain the Null Hypothesis Reject the Null Hypothesis

Truth in the 
Population

True CORRECT
1 − a

TYPE I ERROR
a

False TYPE II ERROR
b

CORRECT
1 − b
POWER

TABLE 8.3  Four Outcomes for Making a Decision

The decision can be either correct (correctly reject or retain the null hypothesis) or wrong (incor-
rectly reject or retain the null hypothesis).

Decision: Retain the Null Hypothesis
When we decide to retain the null hypothesis, we can be correct or incorrect. 
The correct decision is to retain a true null hypothesis. This decision is called 
a null result or null finding. This is usually an uninteresting decision because 
the decision is to retain what we already assumed: that the value stated in 
the null hypothesis is correct. For this reason, a null result alone is rarely 
published in scientific journals for behavioral research.

The incorrect decision is to retain a false null hypothesis. This decision 
is an example of a Type II error, or beta (b) error. With each test we make, 
there is always some probability that the decision is a Type II error. In this 
decision, we decide to retain previous notions of truth that are in fact false. 
While it is an error, we still did nothing; we retained the null hypothesis. We 
can always go back and conduct more studies.

FYI
A Type II error is the 

probability of incorrectly 

retaining the null hypothesis.

Type II error, or beta (b) error, 
is the probability of retaining a null 
hypothesis that is actually false.


