C9D3 - AP Stats 9.3 Power and Errors

Mr. B claims that he makes 80% of free throws. Ms. Congress is skeptical and believes that Mr. B
makes (way) less than 80% of free throws. Mr. B has decided to take another SRS of 50 free throws
to prove himself to the world!

1. Write the hypotheses for the significance test and define the parameter of interest.
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2. Fill in the conditional probabilities and then describe the errors in the context of this setting:
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Now, use this applet to help label and shade the graphs.

e Hy: pp=0.38

e H.,: p=0.66 (suppose this is Mr. B’s true free throw success rate)

e Alternate Hypothesis: Select “Less”

e a=0.05
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Type l error = a:  The probability of incorrectly rejecting HO = 0.05

Type ll error = 3:  The probability that we fail to reject H’a given that H’o isfalse= 0.2

Power=1 — B: If the true proportion of free throws made by Mr. Bis 0-bL | the probability
that we correctly reject Hyis 0.2 .



3. Suppose we want to increase the power of our test. How could we adjust each of the
following factors to increase power? Use the applet to explore each.

INcterse SAmfle Sloe
a. Sample size: Dzrrerz €’ \/rhi/mvs(ux-?/,” Dzt errse) ol e
b.  Alphalevel: IVcteRAse K .. mAres NeTeirin/s H, sy

C. Alternative p: INcl eAs e DISMedle Pon Nke _

T2 inwteme  Poriy . n A 7 dornee T
’ pL /T‘

Now, reset the applet and consider this scenario

[ ] HO . po = 05

e H,;: p=0.66

e Alternate Hypothesis: Select “Greater”

e a=0.05
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Type l error =a:  The probability of incorrectly rejecting HO = O/Of

Type ll error = 3:  The probability that we fail to reject J‘Fo given that ”0 is false = 0,26

Power=1 — f: If the true proportion is actually - bk, the probability that we correctly decide

to reject Hyis __ 0O ;?"_'I‘



Problem 2

The statistics teachers have decided to host a probability event (terrible pun!) at Gunn. In order to
investigate the per-person expenses, a statistics student selects a random sample of guests invited to
the event and records whether each person plans to attend. They decide to test H,: p = 0.75 versus
H.: p # 0.75 where p = the true proportion of all guests that will attend the event.

a. The power of the test to reject Hp: p = 0.75 when p = 0.70 using « = 0.05 and n = 25 subjects is
0.10. Interpret this value.
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b. Find the probability of a Type | error and the probability of a Type Il error for the test in part (a).
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c. Determine whether each of the following changes would increase or decrease the power of the
test. Explain your answers.

Use a = 0.01 instead of a« = 0.05.
Powerny weoury Deld GASE . Swwee XS
Fmmmt = Boel 3o pevert pyi

Use n =100 instead of n = 25.
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