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problems from Problem Set 4.

o Answer keys for Problem Sets 5, 6, and 7 are posted on
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o Today: statistical power, and errors of a hypothesis test.

o Thursday: review session on all material for the test,
especially this week's problem set.
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— Statistical significance is not the same as biological
“significance” (or meaning).

If you do not reject the null hypothesis, that could be because:

1) the null hypothesis is true, or
2) your test was not powerful enough: your sample size was

too low.

What is the power of a test?
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Accept Hp Reject Hyp




Terminology

Statistical
power

o Type | error is a.



Terminology

Statistical
power

o Type | error is a.

o Type Il error is [3.



Terminology

Statistical
power

o Type | error is a.
o Type Il error is [3.
o Sensitivity of the test is the power, which is 1 — §.



Terminology

Statistical
power

o Type | error is a.
o Type Il error is [3.

o Sensitivity of the test is the power, which is 1 — §.
o Specificity of the test is 1 — a.



Basic power equations, one-sample Z-test
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Statistical
power

Power = 1 — pnorm(Zpow)
Zpow = quorm(1l — power)

Zerie =(tymorm(1 — o/ T),

T is the nu ails in the test. Note that the Z.;: is

negativefor a left-tailed test. ’f'hr h6"+ A% -Qo(



Example

S A buyer wants to buy a large batch of apples from a grower.

But he does not want to buy if the true mean weight is less
than 150 g. He can't weigh all the apples, but he can weigh a
sample of n, and calculate the sample mean. Let’s say the true
standard deviation is 30g. If he weighs 20 apples and does a Z
test he may or may not reject the null hypothesis. If the true
mean weight of apples is 150 g, what is the probability that he
rejects the null hypothesis, and rejects the apples? Assume he
is doing a one-tailed Z-test, with a significance level of 0.05
(a = 0.05). He rejects the apples only if he rejects the null
hypothesis.
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What if the true mean weight of the grower's apples is 149 g7
Will he reject the null hypothesis? 145
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What is the least significant difference (LSD) that the buyer
must see before he rejects the grower's apples?
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Statistical
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What is the probability that he will see the LSD if the true
mean weight of the grower's apples is 149 g? 145 g? 140 g?
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If his sample size has to be 20, then what true difference (J)

will he be able to detect with his test 80% of the time? What
if the sample S|ze( 307 507 1007 5007
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If he wants to detect, at a power of 80%, a true difference of
only 2 g, what sample size will he need? 1 g? 0.5 g?
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If he wants to detect a true difference of 10 g, at a power of
80%, what should his sample size be? At a power of 90%7?
95%7 99%?
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If he wants to detect a true difference of 15 g, at a power of
80%, with a sample size of 20. What effect o should he use?






