Univariate Statistical Analysis
Lecture 8
Hypothesis Testing (one-tailed)

Chapter 10
Section 10.4

Today
» Hypothesis Test for Population Mean (One Tailed)
> ztest
> ttest

Background Information
Two tailed test:
Define or State
Hy:p =
Hy M+

And /2
For example Cl = 95% >

H,:95%

H,:2.5% K 4 Ha:2.5%

Background Information
test:
Define or State

Hy:p =
Hy 4
And x

For example Cl = 95% >
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Define or State
Hy:p =
Hy:p

And <

For example Cl = 95% >
H,:95%

4 Ha'5%

Hypotheses Test
Population Mean

Steps

. Define or State Hy, and H,,.

. Decide one tail or two tails test.

Sketch a normal curve.

Find the critical value for zort.

. Label step 4. result on the curve.

. Find the test statistic (value)

. Label step 6. result on the curve.

. Decide to reject H, or failed to reject H,.
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Example 1

The average value is 70, a researcher suspects that the average
value is below 70. Given sample mean of 65, sample size of 100,
population standard deviation of 10 and the level of significant is
5%.

Summarize the data:
p = Population Mean = 70

x

Sample Mean = 65

o = Population Standard Deviation = 10 (z-test)
n = Number of Samples = 100
o = Significant Level = 0.05

Cl =1-x=1-10.05=0.95=95%
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Example 1
Hypotheses Test Step 1. and 2.

Cont’

Example 1 Cont’
Hypotheses Test Step 3.

H,:95%

Ha 5% 5

J—

Hy:p=70
H, :p<70
Example 1

Hypotheses Test Step 4.

Critical value z, (One tailed)

Zoos = —1.645

So, critical value is —1.645

Example 1 Cont’
Hypotheses Test Step 5.

H,:95%

H,: 5%
4

/ 2= —1.645

Example 1
Hypotheses Test Step 6.

Test value

Cont’
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Example 1 Cont’
Hypotheses Test Step 7.

H,:95%

H,: 5%

z = —1.645

~~

Example 1 Cont’
Hypotheses Test Step 8.

Conclusion:
Reject H,. There is enough evidence to conclude that the average
value is less than 70 (H,).

Example 2

A machine that produces ball with the average diameter
18.53cm, we want to test the average diameter is greater than
18.53cm. Given sample mean of 19.13cm, sample size of 25,
population standard deviation of 3.39cm and the level of
significant is 0.05.

Summarize the data:
p = Population Mean = 18.53cm

X = Sample Mean = 19.13cm

o = Population Standard Deviation = 3.39cm (z-test)

n = Number of Samples = 25
o« = Significant Level = 0.05

Cl =1-x=1-10.05=0.95=95%

Example 2 Cont’
Hypotheses Test Step 1. and 2.

Example 2 Cont’
Hypotheses Test Step 3.

H,:95%

A/

Hy : p =18.53
H, : p > 18.53
Example 2

Hypotheses Test Step 4.

Critical value z, (One tailed)

Zoos = —1.645

Critical value is +1.645
Why the value is not -1.645?
- Normal curve is symmetric > i.e. given « = 0.05, the z values

can be either +1.645.

- The z value is on the RIGHT hand side = Positive 1.645




Example 2

Cont’
Hypotheses Test Step 5.

H,:95%

Hy: 5%

.
7= 1.645 \

Example 2

Cont’
Hypotheses Test Step 7.

H,:95%

Hg:5%
N
7= 1.645 \
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Example 2 Cont’
Hypotheses Test Step 6.
Test value

X — g 1913 - 1853
T o T3

Vn V25
06
" 0678
=0.88
Example 2 Cont’

Hypotheses Test Step 8.

Conclusion:

Fail to Reject H,. There is insufficient evidence to conclude
that the average diameter is greater than 18.53cm(H,).

Example 3

Given information ¥ = 16, s =5 and n =25, test the claim that

the true population mean is greater than 12 at the 0.01 level of
significance.

Example 3
Hypotheses Test Step 1. and 2.

Cont’

Hy:p=12

H, :p>12
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Example 3 Cont’

Example 3 Cont’
Hypotheses Test Step 3.

Hypotheses Test Step 4.

Critical t value

a =0.01,
H,:99% df =n—-1=25-1=24
Hy:1%
X
\ So, critical value is 2.492
| = 3
Example 3 Cont’ Example 3 Cont’
Hypotheses Test Step 5. Hypotheses Test Step 6.
Test value
- d 16— 12
t= = = 5
Vn V25
H,:99% 4
Ho:1% 1
R
t = 2492 \ 4
Example 3 Cont’ Example 3 Cont’

Hypotheses Test Step 7. Hypotheses Test Step 8.

Conclusion:
Reject H,. There is enough evidence to conclude that the
true population mean is greater than 12 (H,).

H,:99%

H,:1%

a

t =2.492 I




Example 4

An article claimed that the mean shopping time at a local
supermarket was 30 minutes. Given sample mean of 28
minutes, standard deviation of 6 minutes and sample of 9
shoppers. Using 5% level of significance, can we conclude that
mean shopping time is less than 30 minutes?

Summarize the data:
p = Population Mean = 30 minutes

X = Sample Mean = 28 minutes

s = Sample Standard Deviation =6 minutes (t-test)
n = Number of Samples = 9

o« = Significant Level = 0.05

Cl =1-x=1-10.05=0.95=95%
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Example 4
Hypotheses Test Step 1. and 2.

Hy : p =30

H, : p <30

Cont’

Example 4 Cont’
Hypotheses Test Step 3.

Example 4 Cont’

Hypotheses Test Step 4.

Critical t value - 2

a = 0.05, - T
df =n—1=9-1=8 D | 1w

1363 1796

So, critical value is —1.8¢ ,, .
— Normal curve is symmetric - i.e. given
« = 0.05, the t values can be either + 1.86.

— The tvalue is on the LEFT hand side, i.e. —1.86

Example 4 Cont’
Hypotheses Test Step 5.

H,:95%

Example 4
Hypotheses Test Step 6.

Test value

Cont’




Example 4 Cont’
Hypotheses Test Step 7.

H,:95%
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Example 4 Cont’
Hypotheses Test Step 8.

Conclusion:
Fail to Reject H,. There is insufficient evidence to conclude
that mean shopping time is less than 30 minutes(H,).

Conclusion
» Hypotheses and Test Procedures

» Hypothesis Test for Population Mean,
(One Tailed, )

» Steps

1. Define or State
Hy'p = OR Hy:p =
Hy > Hyp<

2. Decide one tail or two tails test.
One Tailed, «

3. Sketch a normal curve.

Conclusion
4. Find the critical value for z or t.

Table value

5. Label step 4. result on the curve.

6. Find the test statistic (value)
» z test (O is known)

=Xz H
9
n
» t test (O is unknown)
X —
Y=
Vn

7. Label step 6. result on the curve.

Conclusion

8. Decide to reject Hy or failed to reject Hy.
— Reject H,. There is enough evidence to conclude H is true.

— Fail to Reject H,. There is insufficient evidence to conclude that H, is
true.
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