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The Power of a Test
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find convincing evidence for Ha based on the sample data.
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The Power of a Test

Researchers often perform a significance test in hopes of
finding convincing evidence for the alternative hypothesis.

Researchers would make a Type |l error if they failed to
find convincing evidence for Ha based on the sample data.

How likely is a significance test to avoid a Type |l error?
We refer to this probability as the power of the test.
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Researchers often perform a significance test in hopes of
finding convincing evidence for the alternative hypothesis.

Researchers would make a Type |l error if they failed to
find convincing evidence for Ha based on the sample data.

How likely is a significance test to avoid a Type |l error?
We refer to this probability as the power of the test.

The power of a test is the probability that the test will find convincing
evidence for H, when a specific alternative value of the parameter is true.

A
J(he'w (Qeal ch \/\jpﬁ\w‘e&%




January 27, 2020

Power is the probability of

correctly rejecting the null

hypothesis
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Null

The national mean score on the math portion of the SAT is 511 with a standard deviation of 120.
Suppose we believe the students at SHS have a higher mean than the national average. To find
out, we take a random sample of 8 students and find their average. We will then use the data to
conduct a significance test with a = 0.05.

1. Write the appropriate hypotheses for the significance test. Be sure to define the parameter of
interest.
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341,294 38€.721 432,147 477.574 523.000 568.426 613.853 659.279 704.706

Power = 0.140

Ha is true

Type 2 Error

341204 386.721 432.147 477574 523000 568.426 613.853 659.279 704.706

Suppose the mean math SAT score at SHS is 535 (alt. y). Go to our textbook website and open the

“Statistical Power” applet. Enter all of this information into the fields on the left of the applet. You'll notice
a value called “Power”. This is the probability that the significance test will find convincing evidence
against the null with the information you've entered.

2. What is the Power (or probability) that the test will find convincing evidence against the null

hypothesis?

Interpret this value in context.
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Suppose the mean math SAT score at SHS is 535 (alt. y). Go to our textbook website and open the
“Statistical Power” applet. Enter all of this information into the fields on the left of the applet. You'll notice
a value called “Power”. This is the probability that the significance test will find convincing evidence
against the null with the information you've entered.

2. What is the Power (or probability) that the test will find convincing evidence against the null
hypothesis?

Prger = <140

Interpret this value in context.
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3. We want to increase the power of our test. How could we adjust each of the following factors to
increase our power? Use the applet to explore each.
a. Sample size:

b. Alpha level:

c. Alternative p:
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3. We want to increase the power of our test. How could we adjust each of the following factors to
increase our power? Use the applet to explore each.

a. Sample size: Incvgasg the Sample ste
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b. Alpha level: In Crease OL

c. Alternative p: Inc(gaSQ —H’\Q &r5+aﬂCQ bQJfW@QV]
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Power of a Test
The power of a test is the probability that the test will find
convincing evidence for H, when a specific alternative value of
the parameter is true (and the null value, H,, is not true)




January 27, 2020

Hoppose o (osearcher wants 1o show

that a PaHicu\lm Vrootrent Shortens 4R

duvadion of an aﬂm@vﬁ (caH Lor Qxams;\¢>
%hO(JFQV\ WCVOW\ 10 &6\5 Q\elage_

oo o 10 o He® < O devs o
| /u\ /UL CQC&um\\Cj d(ﬁ'[hbuivov

RS \\o 15 Tru<

fruc




January 27, 2020

Suppose Jays Ts the

(e}e citn value

Hd./w: |0 deys Ha"/“ <O Aays

KDCAW]P;\.V\Q d(é't\ﬂ'buivoh
£ Ho < Tru<

Ao

\(@SQC”\




January 27, 2020

Ha./“ <O devys
%O\mP;\.V\\Cj d(ﬁ'i\({bu'l Jovr
£ o s True

{ (TgPQ T epvor) = ©C

natural rardom mm?@
6Q*5 vs 0 (Qrec-t Ho

50/6 o‘(\ /HWQ Jfl "V\Q.

CDC«um\g db't\ﬁ'b\)'i fom
1 Ho 5 Tru<

{ (TgPQ T ervor) = ©C

natural rardom 5@@(’3
gets vs Ao refect Hho

when Ho ® True

60/0 O{\ ’HWQ Jfl 'V\Q.

o = Prob of incorrecly
‘(Qdein% Ho




January 27, 2020

H, e - |0 days .® PR P

° a

| /\A /M %O\MP;\.V@ C{fjt\(ilbul o]
£ Ho s frue

{ (Tg])@ T ervor) = &
nadtural rcadom sampfg
gets us A0 rPect Ho
when Ho 1 frue

5 o the Time g

o = rob of incorrectly

‘(QlQCJﬂW‘Q Ho

but
what if U . % real\y
True Mstead 7
We would expact Hhe distebution
% samples Jo be carberad arews

o Shorter Hime duralion | sey T doys
FOV eXampleg




January 27, 2020

H.

truc

e DO

{ (TbPQ T ervor) = &

nadural rardom amw@g
oets us Ho rePect o

when Ho s frue
57 ol ﬂvQJrI"We.

ol = Pro}g. ol incorrectly
‘(QlQ C*ih% Ho

?(T\/PQ il QY(N\ - P

—P(Tofng 1 vepect Lohen
[ ]
HO\J Iy 1rue
due 10 V\O\\\/\Mk SQW\PMWS

= A B =) T

\D (TBPQ I ervoﬁ - oL

noadural rendom mmp@
pets us 0 (Pect o

‘ L% 1o rojad‘ He

when Ho i True
5% of the. ‘}iw\g.

ol = F“’b of incorrectly
‘(QlQCJTih% Ho

P(MDQ il ewor\ - P

=V( ?aﬂmﬁ 10 veject When
B & e
du 10 vab\w\( ng\\'mB




January 27, 2020

LR (U AN

Hs \U(Tb]a@ T ervor) = O
frac natural raadm sampfy
pets vs Ao (Pect Ho
when Ho 1 frue
5 o the time o
: QZ — Prob_ OWF |In;(i0( fQCﬂY
HOv < L.® o regect Ho vejeehing e
fvue ) :
1~/| ;‘
/Aa\‘r ﬁ FGYPQ i Qnor\ = ]%
[ j] % lO :V({»‘;ﬂmﬁ To veject \/QhQV\>
B & e

omb. of correct|y
rejeting Ho  when

o vadly 15 Jrue

du 10 V\O\\\/\W\( SC‘N\P\\'WB

Power is the probability of correctly rejecting
H, when H,, really is true.
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Power of a Significance Test

Important ideas:
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Power of a Significance Test
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Power:
= P(avoiding Type II error)

If the alternative H, is a
good thing, then Power is
good.

If the alternative IS true, we
want to maximize the prob.
of finding convincing
evidence that it is true.

By increasing the .....
By Increasing the .......

By increasing the difference between ......
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Preventing ADHD

The Centers for Disease Control and Prevention claims that 11% of American children, ages 4-17, have
attention deficit/hyperactivity disorder (ADHD). A company claims that it has developed a new vitamin
tablet that will lower a child’s risk for ADHD. Researchers will administer the vitamin tablet to 200 volunteer
children under the age of 4 (with parental consent). The subjects will be tracked through childhood, and the
researchers will record the proportion of the subjects who develop ADHD. The researchers will perform a
test at the @ = 0.05ssignificance level of

H;:p=0.11
H,:p<0.11

where p = the true proportion of all children like those in the study who would develop ADHD when given
the new vitamin tablet. The new vitamin tablet is expensive to produce, so researchers would like to be
convinced that it really does reduce the risk of ADHD. The power of the test to detect that p = 0.05 is 0.937.

1. Interpret this value in context.
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3. Determine whether each of the following changes would increase or decrease the power of the
test. Explain your answers.

(a) Use a =0.10instead of & =0.05

PN USihg a lavqer %?@m’ﬁcar)ce level ymakes i easier
H\QO\’)Q( Yo veyect Ho when Ha is true

(b) If the true proportion is p = 0.08 instead of p=0.05

(c) Use n =500 instead of n =200
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9.3....81, 85, 87,93, 95,97, 102-108

and read/study pp.595-604




