Chapter 8
Hypothesis Testing

T

8-1 Overview

8-2 Basics of Hypothesis Testing

8-3 Testing a Claim About a Proportion

8-4 Testing a Claim About a Mean: ¢ Known

8-5 Testing a Claim About a Mean: o Not Known

8-6 Testing a Claim About a Standard Deviation
or Variance
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Overview AN

Definition
+In statistics, a hypothesis is a claim or
statement about a property of a population.

++A hypothesis test (or test of significance)
is a standard procedure for testing a claim
about a property of a population.
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Components of a Aiaes\_

Formal Hypothesis Test

Null Hypothesis:
HO
“*The null hypothesis includes the assumed
value of the population parameter.
« It must be a statement of equality.
« Test the Null Hypothesis directly
“ Reject H, or fail to reject H,
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Components of a
Formal Hypothesis Test

Alternative Hypothesis:
Hj
+The alternative hypothesis (denoted by
H, or H,) is the statement that the
parameter has a value that somehow
differs from the null hypothesis.
o #, <, >
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Note about Forming Your
Own Claims (Hypotheses)

If you are conducting a study and want
to use a hypothesis test to support your
claim, the claim must be worded so that
it becomes the alternative hypothesis.
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Note about Identifying
H, and H,

?

Idartify the specific clatm or hypathesis
fo be tested and express it in yymbolic form

!

Giva the symbolic form that must be
true when the original claim s false

!
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¥ the fwo symbolic appressions obfained
30 far, lat the altermative bysothesis H, be

Figure 7-2
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Example: Identify the Null and Altenative Hypothesis.
Refer to Figure 7-2 and use the given claims to express
the corresponding null and alternative hypotheses in
symbolic form.

1) The proportion of drivers who admit to running red
lights is greater than 0.5.

In Step 1 of Figure 7-2, we express the given claim as p >
0.5. In Step 2, we see that if p > 0.5 is false, then p < 0.5
must be true. In Step 3, we see that the expression p > 0.5
does not contain equality, so we let the alternative
hypothesis H, be p > 0.5, and we let H; be p = 0.5.
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Example: Identify the Null and Altenative Hypothesis.
Refer to Figure 7-2 and use the given claims to express
the corresponding null and alternative hypotheses in
symbolic form.

2) The mean height of professional basketball players is at
least 6 ft.
In Step 1 of Figure 7-2, we express “a mean of at least 6 ft”

in symbols p 2 6. In Step 2, we see that if p > 6 is false,
then p < 6 must be true. In Step 3, we see that the
expression py < 6 does not contain equality, so we let the

alternative hypothesis H, be p <6, and we let H, be p >6.
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Example: identify the Null and Altenative Hypothesis.
Refer to Figure 7-2 and use the given claims to express
the corresponding null and alternative hypotheses in
symbolic form.

3) The standard deviation of I1Q scores of actors is equal to
15.

In Step 1 of Figure 7-2, we express the given claim as ¢ =
15. In Step 2, we see that if c = 15 is false, then ¢ # 15 must
be true. In Step 3, we let the alternative hypothesis H, be
# 15, and we let H, be ¢ = 15.
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Right-tailed Test  _sus
H,:p=.5
H:p>05
Points Right
Fail to reject Reject
H Ha
Sign used nlﬂ Hy =
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Left-tailed Test Sugenn
Hy: =6
H :u<6
Points Left
Reject Fail to reject
Ho Hy
—
Sign u:.:rd in My =<
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Two-tailed Test suaen

Ho :0=15 qis divided equally between
the two tails of the critical

leaqfr&lS region
I less than or greater than !
£ Reject Fail to reject Reject
HO 4 HCI HCI
— _

Sign used in Hy #
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Test Statistic

The test statistic is a value computed from
the sample data, and it is used in making
the decision about the rejection of the null
hypothesis.
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Test statistic for proportion

Test Statistic
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The test statistic is a value computed from
the sample data, and it is used in making
the decision about the rejection of the null
hypothesis.

Test statistic for mean

,_b-p
Pq
n
Test Statistic
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The test statistic is a value computed from
the sample data, and it is used in making
the decision about the rejection of the null
hypothesis.

Test statistic for mean
=X

When o is S
unknown \/ﬁ
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7= X—pu When o
o is known
Jn
Test Statistic
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The test statistic is a value computed from
the sample data, and it is used in making
the decision about the rejection of the null
hypothesis.

Test statistic for standard deviation

2= (n - 1)s?

o2
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Critical Region ...

The critical region (or rejection
region) is the set of all values of
the test statistic that cause us to
reject the null hypothesis. For
example, see the red-shaded
region in Figure 7-3.
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Significance Level ...

The significance level (denoted by o) is
the probability that the test statistic will
fall in the critical region when the null
hypothesis is actually true. This is the
same a introduced in Section 6-2.
Common choices for o are 0.05, 0.01,
and 0.10.
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A critical value is any value that
separates the critical region (where we
reject the null hypothesis) from the
non-critical region which is determined
by the value of the significance level a.
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Critical Value ...

P'Value __Slide20

The P-value (or p-value or probability
value) is the probability of getting a
value of the test statistic that is at least
as extreme as the one representing the
sample data, assuming that the null
hypothesis is true.
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How to find P-values
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VN7 N g\

Figure 7-6
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Conclusions AN
in Hypothesis Testing

+We always test the null hypothesis.
1. Reject the H,

2. Fail to reject the H,
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Decision Criterion
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Traditional method:

Reject H, if the test statistic falls
within the critical region.

Fail to reject H, if the test statistic
does not fall within the critical region.
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Decision Criterion

P-value method:
Reject H, if P-value < a.

Fail to reject H, if P-value > a.
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Decision Criterion
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Another option:

Instead of using a significance
level such as 0.05, simply identify
the P-value and leave the decision
to the reader.
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Wording of Final Conclusion 4

lide 26

Doss the There iz sufficiert
ariginal claim contain e evidance fo warrant
the condition of _g» e
gy squality?

Figure 7-7
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Accept versus
Fail to Reject

<*Some texts use “accept the null
hypothesis.”

+»*We are not proving the null hypothesis.

++The sample evidence is not strong
enough to warrant rejection (such as
not enough evidence to convict a
suspect).
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Type I & II Error

«A Type | error is the mistake of rejecting the null

hypothesis when it is true.

“The symbol a (alpha) is used to represent the

probability of a type | error.

<A Type Il error is the mistake of failing to reject

the null hypothesis when it is false.

«The symbol B(beta) is used to represent the

probability of a type Il error.
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Example: Assume that we a conducting a hypothesis
test of the claim p > 0.5. Here are the null and alternative
hypotheses: Hy: p = 0.5, and H,: p > 0.5.

a) A type | error is the mistake of rejecting a true null
hypothesis, so this is a type | error: Conclude that there is
sufficient evidence to support p > 0.5, when in reality p =
0.5.

b) A type Il error is the mistake of failing to reject the null
hypothesis when it is false, so this is a type Il error: Fail to
reject p = 0.5 (and therefore fail to support p > 0.5) when in
reality p > 0.5.
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Type | and Type Il Errors

True State of Nature

The null | The nutl
hypothesis hypothesis
is true, is false.

‘We decide to reject
the null hypothesis,

Decision
‘We fail to reject
the null hypothesis.
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Controlling
Type I and Type II Errors

«For any fixed ¢, an increase in the sample

size N will cause a decrease in S.

«For any fixed sample size N, a decrease in
will cause an increase in 8. Conversely, an
increase in o will cause a decrease in 3.

“To decrease both ¢ and f, increase the
sample size.
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Assumptions for Testing ) )
Claims About a
Population Proportion p

1) The sample observations are a simple random
sample.

2) The conditions for a binomial experiment
are satisfied (Section 4-3)
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Assumptions for Testing
Claims About a

Population Proportion p

1) The sample observations are a simple random sample.

2) The conditions for a binomial experiment are
satisfied (Section 4-3)

3) The condition NP > 5 and NQ > 5 are satisfied, so the
binomial distribution of sample proportions can be
approximated by a normal distribution with

H=np and o =\/npq .
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Notation e

N = number of trials

. X
p= H (sample proportion)

p = population proportion
(used in the null hypothesis)
q=1-p
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f)\sometimes is given directly

is expressed as
p=0.10

/\ -
p sometimes must be calculated
“96 surveyed households have cable TV
and 54 do not” is calculated using
AN _ X 96
== = — =(0.64
P=n (96+54) 0.6
(determining the sample proportion of households with cable TV)
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“10% of the observed sports cars are red”

Example: In the Chapter Problem, we noted that
an article distributed by the Associated Press
included these results from a nationwide survey: Of
880 randomly selected drivers, 56% admitted that
they run red lights. The claim is that the majority of
all Americans run red lights. Thatis, p > 0.5.

The sample data are n = 880, and /|\o =0.56.

np = (880)(0.5) =440>5
ng = (880)(0.5) =440>5
and

X=np =880(.56) =492.8 ~ 493
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Example: In the Chapter Problem, we noted that an
article distributed by the Associated Press included these
results from a nationwide survey: Of 880 randomly
selected drivers, 56% admitted that they run red lights.
The claim is that the majority of all Americans run red
I)'\ghts. That is, p > 0.5. The sample data are n = 880, and
p =0.56. We will use the Traditional Method.

= P-p _ 056-05
He: p=0.5

Hy:p>0.5 pq (0.5)(0.5)
a.=0.05 n —
880

This is a right-tailed test, so the critical region is an area of
0.05. We find that z = 1.645 is the critical value of the
critical region. We reject the null hypothesis.

There is sufficient evidence to support the claim.
Copyright © 2004 Pearson Education, Inc.

=3.56
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Example: In the Chapter Problem, we noted that an
article distributed by the Associated Press included these
results from a nationwide survey: Of 880 randomly

selected drivers, 56% admitted that they run red lights.

The claim is that the majority of all Americans run red
I)'\ghts. That is, p > 0.5. The sample data are n = 880, and

p =0.56. We will use the P-value Method.

= P-p  _ 056-05
Ho:p=0.5

Hy:p>0.5 Pq 0.5)(0.5)
a=0.05 n I
880

Referring to Table A-2, we see that for values of z = 3.50
and higher, we use 0.9999 for the cumulative area to the
left of the test statistic. The P-value is 1 —0.9999 =
0.0001.

=3.56
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Example: In the Chapter Problem, we noted that an
article distributed by the Associated Press included these
results from a nationwide survey: Of 880 randomly
selected drivers, 56% admitted that they run red lights.
The claim is that the majority of all Americans run red
I/i\ghts. That is, p > 0.5. The sample data are n = 880, and
p =0.56. We will use the P-value Method.

= f-p  _ 056-05
Ho: p=0.5

Hqy:p >0.5 P (0.5)(0.5)
a=0.05 n —_—
880

Since the P-value of 0.0001 is less than the significance
level of a = 0.05, we reject the null hypothesis.
There is sufficient evidence to support the claim.

=3.56
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Example: In the Chapter Problem, we noted that an
article distributed by the Associated Press included these
results from a nationwide survey: Of 880 randomly
selected drivers, 56% admitted that they run red lights.
The claim is that the majority of all Americans run red
Aghts That is, p > 0.5. The sample data are n = 880, and

=0.56. We will use the P-value Method.

z=3.56

He:p=0.5
Hy:p>0.5
o =0.05

p=05

z=10 or
ez = 356
—Test Statistic
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Using TI Calculator: Stdear

1 CFILC TESTS 2 [EOIT CFILE [TESTS]
=SDPLHC =T—Testm
St SDPtD( I 2—SamrZTest .
4:ClrlLi G Z—SamrTTest..
b= SetLlPEdltclP =i l1-FProrZlest..
& Z2—ProrZTest..
FlZInterwval..
3 4 [1-ProrZTest
1 Pr_‘DEZTEE‘L FroFt. 3
453 =z=3.573299271
=3 P=1.7632169E -4
ne2Ea g=, SEREEPETET
FrorF#rn <Fo EEN n=25a
Calculate DOraw
Ll

Compare these results with earlier answers.
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Example: In the Chapter Problem, we noted that an
article distributed by the Associated Press included these
results from a nationwide survey: Of 880 randomly
selected drivers, 56% admitted that they run red lights.
The claim is that the majority of all Americans run red
I)'\ghts. That is, p > 0.5. The sample data are n = 880, and
p = 0.56. We will use the confidence interval method.

For a one-tailed hypothesis test with significance level a,
we will construct a confidence interval with a confidence
level of 1 — 2a.. Using the methods from Section 6-2, we
construct a 90% confidence interval.

We obtain 0.533 < p < 0.588. We are 90% confident that the
true value of p is contained within the limits of 0.533 and
0.588. Thus we support the claim that p > 0.5.
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CAUTION

. Slide43

< When the calculation of 6 results in a
decimal with many places, store the
number on your calculator and use all

the decimals when evaluating the z test
statistic.

. A
Large errors can result from rounding p
too much.
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Example: When Gregory Mendel conducted =~ —Stded4 .
his famous hybridization experiments with peas, one such
experiment resulted in offspring consisting of 428 peas
with green pods and 152 peas with yellow pods. According
to Mendel’s theory, 1/4 of the offspring peas should have
yellow pods. Use a 0.05 significance level with the P-value
method to test the claim that the proportion of peas with
yellow pods is equal to 1/4.

We note that n = 428 + 152 = 580, so/ﬁ =0.262, and p = 0.25.
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Example: When Gregory Mendel conducted ~ —Slideds .

his famous hybridization experiments with peas, one such
experiment resulted in offspring consisting of 428 peas
with green pods and 152 peas with yellow pods. According
to Mendel’s theory, 1/4 of the offspring peas should have
yellow pods. Use a 0.05 significance level with the P-value
method to test the claim that the proportion of peas with
yellow pods is equal to 1/4.

Example: When Gregory Mendel conducted ~ —Slideds .
his famous hybridization experiments with peas, one such
experiment resulted in offspring consisting of 428 peas
with green pods and 152 peas with yellow pods. According
to Mendel’s theory, 1/4 of the offspring peas should have
yellow pods. Use a 0.05 significance level with the P-value
method to test the claim that the proportion of peas with
yellow pods is equal to 1/4.

Ho: p =0.25 _ 0.262-0.25
Hy:p=0.25 z= =0.67

2 - gi?s / /(0 25)(0.75)
= 0.262

The P-value is 2(0.2514) = 0.5028. We fail to reject the null

hypothesis. There is not sufficient evidence to warrant

rejection of the claim that 1/4 of the peas have yellow pods.
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Ho: p =0.25 _ 0.262-0.25
H,:p #0.25 z= =0.67
n =580
0.25)(0.75
o =0.05 ( )( )
= 0.262 V | ss0
Since this is a two-tailed test, the P-value is twice the
area to the right of the test statistic. Using Table A-2,
z=0.67 is 1-0.7486 = 0.2514.
Copyright © 2004 Pearson Education, Inc.
Using TI Calculator: Sdear
1 (1-FrorZTe=t 2 [1-ProrZTest
FOE.2 FroOFE.
wi152 =. 612486221
ni 588 =. SHZAEZA163
EFO <FD PO =, AEZHEEIESD
Calculate Draw n=52[
3 [1-PropZTest 4
FOi.25
#1152
i 5EE
D 4FO0_FFD
Calculate
z=.671 =Bzl

Compare these results with earlier answers.
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Test Statistic for Testing _
a Claim about a Proportion .

o>

7 PP

\ R

Z=x—u_ X — np_in——np= p-p

Afmpa aea [T
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Assumptions for Testing
Claims About o
Population Means

1) The sample is a simple random
sample.

2) The value of the population standard
deviation ¢ is known.

3) Either or both of these conditions is
satisfied: The population is normally
distributed or n > 30.
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Example: Data Set 4 in Appendix B lists a _Slide 50",
sample of 106 body temperatures having a mean of 98.20°F.
Assume that the sample is a simple random sample and
that the population standard deviation ¢ is known to be
0.62°F. Use a 0.05 significance level to test the common
belief that the mean body temperature of healthy adults is
equal to 98.6°F. Use the P-value method.

Ho: 4=98.6 X — U

Hy:u=98.6 z= = 282-986 _ g4y
a=0.05 g 0.62

o=062 Voo W16

This is a two-tailed test and the test statistic is to the left of the
center, so the P-value is twice the area to the left of z = —6.64.
We refer to Table A-2 to find the area to the left of z =-6.64 is
0.0001, so the P-value is 2(0.0001) = 0.0002.
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Example: Data Set 4 in Appendix B lists a _Slide51
sample of 106 body temperatures having a mean of 98.20°F.
Assume that the sample is a simple random sample and
that the population standard deviation ¢ is known to be
0.62°F. Use a 0.05 significance level to test the common
belief that the mean body temperature of healthy adults is
equal to 98.6°F. Use the P-value method.

Example: Data Set 4 in Appendix B lists a _Slides2
sample of 106 body temperatures having a mean of 98.20°F.
Assume that the sample is a simple random sample and
that the population standard deviation ¢ is known to be
0.62°F. Use a 0.05 significance level to test the common
belief that the mean body temperature of healthy adults is
equal to 98.6°F. Use the P-value method.

Ho: 1= 98.6 =-6.64
Hy: p# 98.6

o =0.05

X = 98.2

c=0.62

Because the P-value of 0.0002 is less than the significance level
of a = 0.05, we reject the null hypothesis.

There is sufficient evidence to conclude that the mean body
temperature of healthy adults differs from 98.6°F.
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Ho: £=98.6 Because the test is =-6.64
Hy: p=98.6 two-tailed the Prvalue
- is fwice the red-shaded
=005 arsa.
X = 98.2
c=0.62 \
$ T
Sample data: ¥ = 98.20 or
or z=0
z= —6et
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Example: Data Set 4 in Appendix B lists a . Slides3

sample of 106 body temperatures having a mean of 98.20°F.
Assume that the sample is a simple random sample and
that the population standard deviation o is known to be
0.62°F. Use a 0.05 significance level to test the common
belief that the mean body temperature of healthy adults is
equal to 98.6°F. Use the Traditional method.

7=-6.64
Ho: 1£2=98.6
Hy: u#98.6
o=0.05 We now find the critical values to be z = -1.96

X =98.2 and z =1.96. We would reject the null
o =0.62 hypothesis, since the test statistic of z = —6.64
would fall in the critical region.

There is sufficient evidence to conclude that the mean body
temperature of healthy adults differs from 98.6°F.
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Using TI Calculator: Sidess

| EDIT_CALC s 2 2-Test
Z=Te=st InFt:Data EETE
tT—-Test. wo:3s
Ir2-SamrZTlest . ol .62
G 2—SamrTlest.. =193, 2
S:l-ProrZTest.. nt 185
& 2—-ProrZTest.. e <n Fep
FiZInterwal.. Calculate Draw
2-Tegt. 4 Compalie 1:he sa(l]mple
18 .
ot mean wit] t‘ e 95% o
ESZ 19391l confidence interval, is this
n=18& consistent with our
conclusion?

Compare these results with earlier answers.
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Assumptions for Testing
Claims About a Population’
Mean (with c Not Known)

. Slide55

1) The sample is a simple random sample.

2) The value of the population standard deviation
o is not known.

3) Either or both of these conditions is satisfied:

The population is normally distributed or n > 30.
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Choosing between the
Normal and Student t
Distributions when Testing a Claim
about a Population Mean p

_Slide57

Use the Student t distribution when o is not
known and either or both of these
conditions is satisfied:

Population is normally distributed

OR

n > 30.
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Example: A premed student in a statistics _Slidesy
class is required to do a class project. She plans to
collect her own sample data to test the claim that the mean
body temperature is less than 98.6°F. After carefully
planning a procedure for obtaining a simple random sample
of 12 healthy adults, she measures their body temperatures
and obtains the results on page 409. Use a 0.05 significance
level to test the claim these body temperatures come from a
population with a mean that is less than 98.6°F.
Use the Traditional method.

Hq: 1= 98.6

X-pr  98.39-98.6

Hiou<986  t= ——5 = o535 00
o =0.05 v_ W

X = 98.39 n

s=0.535

n=12
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Important Properties of the
Student t Distribution

1. The Student t distribution is different for different sample sizes
(see Figure 6-5 in Section 6-4).

. Slide 56, _

2. The Student t distribution has the same general bell shape as the
normal distribution; its wider shape reflects the greater variability
that is expected when s is used to test G .

3. The Student t distribution has a mean of t = 0 (just as the standard
normal distribution has a mean of z = 0).

4. The standard deviation of the Student t distribution varies with the
sample size and is greater than 1 (unlike the standard normal
distribution, which has ac =1).

5. As the sample size n gets larger, the Student t distribution get closer
to the normal distribution.
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1

Example: A premed student in a statistics .
class is required to do a class project. She plans to
collect her own sample data to test the claim that the mean
body temperature is less than 98.6°F. After carefully
planning a procedure for obtaining a simple random sample
of 12 healthy adults, she measures their body temperatures
and obtains the results on page 409. Use a 0.05 significance
level to test the claim these body temperatures come from a
population with a mean that is less than 98.6°F.

Use the Traditional method.
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There are no outliers, and based on a histogram and
normal quantile plot, we can assume that the data are from
a population with a normal distribution.

We use the sample data to find n =12, X =98.39, and s =
0.535.
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Example: A premed student in a statistics _Slide60
class is required to do a class project. She plans to

collect her own sample data to test the claim that the mean
body temperature is less than 98.6°F. After carefully
planning a procedure for obtaining a simple random sample
of 12 healthy adults, she measures their body temperatures
and obtains the results on page 409. Use a 0.05 significance
level to test the claim these body temperatures come from a
population with a mean that is less than 98.6°F.

Use the Traditional method.

Ho: #=98.6 t=-1.360

Hy: £ <98.6

a=0.05 Because the test statistic of t = —1.360 does not
X =98.39 fall in the critical region, we fail to reject H,.

s =0.535 There is not sufficient evidence to to support
n=12 the claim that the sample comes from a

population with a mean less than 98.6°F.
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Example: __Slide61

12 students quiz scores are given below:

25,20, 18, 20, 19, 17, 24, 23, 20, 21, 19, 22
Assume scores are normally distributed, test the
claim that the mean quiz score of all student is
less than 20, use 0. = 0.01.

Enter data into L, then since ¢ is unknown,
we use T-test.
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Assumptions for Testing
Claims About o or ¢?

1. The sample is a simple random
sample.

2) The population has values that are
normally distributed (a
strict requirement).

Copyright © 2004 Pearson Education, Inc.
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P-values and Critical
Values for
Chi-Square Distribution

Slide 65,

<+*Use Table A-4.

“*The degrees of freedom =n —1.
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Using TI Calculator: Sieer

b Tt e state |2 Taish
nFEt s ats 0
T8 R el t=,95247 21369
ListiLi F=.8193425289
Frea:l E=20. GEEEEEET
B #Fn N | Sw=2. 424621183
Calculate Oraw .n=12
3 T=Test 4
InFt:DEE Stats
woiZA
LiztilA
Freail
BIFERD |
Calculate Draw
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Chi-Square Distribution

Test Statistic

2
y2= (n-1)s
o2
n =sample size
s2 =sample variance

o 2 = population variance
(given in null hypothesis)
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Properties of Chi-Square
Distribution

<+ All values of 42 are nonnegative, and the
distribution is not symmetric (see Figure
7-12).

“*There is a different distribution for each
number of degrees of freedom (see
Figure 7-13).

“»The critical values are found in Table A-4
using n — 1 degrees of freedom.
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Properties of Chi-Square
- - - _. Slide 67 -,
Distribution
Properties of the Chi-Square Chi-Square Distribution for 10
Distribution and 20 Degrees of Freedom
o All values ars nonnagative 0 5 10 15 10 5 %0 35 @ 65 X
There is a different distribution for each
number of degrees of freedom.
Figure 7-12 Figure 7-13
Copyright © 2004 Pearson Education, Inc.
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Example: For a simple random sample of adults, IQ scores are
normally distributed with a mean of 100 and a standard deviation of 15.
A simple random sample of 13 statistics professors yields a standard
deviation of s = 7.2. Assume that IQ scores of statistics professors are

normally distributed and use a 0.05 significance level to test the claim
that ¢ = 15.

Hy:o=15 (n-1)s2

Hy:o=15 _ - = (13 -1)(7.2)2

o= 005 2= - = 3-1T27 _, 765
n=13 o 152

s=72
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Example: For a simple random sample of adults, IQ scores are
normally distributed with a mean of 100 and a standard deviation of 15.
A simple random sample of 13 statistics professors yields a standard
deviation of s = 7.2. Assume that IQ scores of statistics professors are

normally distributed and use a 0.05 significance level to test the claim
that o = 15.

Reject Fail to reject Rejoct
Hy: =15 ¥2=2.765 =15 a=15 Re=15
Hi:o=15
a=0.05
n=13
s=7.2

a2 = 0.025

Sample data 3% = 2763
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Example: For a simple random sample of adults, IQ scores are
normally distributed with a mean of 100 and a standard deviation of 15.
A simple random sample of 13 statistics professors yields a standard
deviation of s = 7.2. Assume that IQ scores of statistics professors are

normally distributed and use a 0.05 significance level to test the claim
that o = 15.

oo~y x1=2765

1015

a=0.05

n=13 The critical values of 4.404 and 23.337 are
s=72

found in Table A-4, in the 12th row (degrees
of freedom = n — 1) in the column
corresponding to 0.975 and 0.025.
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Example: For a simple random sample of adults, IQ scores are
normally distributed with a mean of 100 and a standard deviation of 15.
A simple random sample of 13 statistics professors yields a standard
deviation of s =7.2. Assume that IQ scores of statistics professors are

normally distributed and use a 0.05 significance level to test the claim
that 6 = 15.

P =15 y2=2.765

Hiio#15

a=0.05

n=13 Because the test statistic is in the critical
s=72

region, we reject the null hypothesis. There
is sufficient evidence to warrant rejection of

the claim that the standard deviation is equal
to 15.
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