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It is very important to realise that a hypothesis test does not prove anything —
you are simply considering whether there is sufficient evidence to reject the
null hypothesis.

A hypothesis test may give you the “wrong” result.

* The test may lead you to reject the null hypothesis when it is in fact
true. This is called a Type | error.

For example, if we are carrying out a hypothesis test for a mean, and
we reject Hy, it is possible that the mean really does have the value
claimed by the null hypothesis, and we just happened to get a sample
with an unusually high or low mean. If the significance level is 5%, the
probability of getting a sample with a mean in the critical region is 5%,
since that is how we defined the critical region.

So the probability of a Type | error is equal to the significance level.
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false. This is called a Type Il error.

Itis possible to work out the probability of a Type Il error, but only if you
know the actual value of the mean, since you would need to work out
the probability that the sample mean lies in the acceptance region,
given the actual distribution. So you might need to work out several
different values for the Type Il error, for various values for the true
mean.

If you use a small significance level, you will reduce the probability of a Type |
error, but increase the probability of a Type Il error. A larger significance level
carries a greater probability of a Type | error but a lower probability of a Type



[image: image3.png]Il error. In real life situations, the choice of significance level may depend on
the possible consequences of a Type | error or a Type Il error. For example, if
you are testing a component of machinery for safety reasons, you want the
risk of saying that the component is satisfactory when it is not to be low. You
‘want the probability of a Type Il error to be low, so you will choose a relatively
high significance level. (However, if you choose one that is too high, then you
run a high risk of requiring unnecessary expensive maintenance work for the
machine!)




· A Type I error is a false POSITIVE; and P has a single vertical line. 

· A Type II error is a false NEGATIVE; and N has two vertical lines. 

