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Univariate Statistical Analysis
Lecture 7
Hypothesis Testing (two tailed)

Chapter 10
Section 10.1, 10.2, 10.4

Today

» Hypotheses and Test Procedures

» Hypothesis Test for Population Mean (Two Tailed)
» z test
> ttest

Hypotheses and Test Procedures

A hypothesis is a claim or statement about the value of a single
population characteristic.

A test of hypotheses is a method that uses sample data to decide
between two competing claims (hypotheses) about the population
characteristic.

We initially assume that a particular hypothesis, called the null
hypothesis, denoted by H,, is the correct one (the fact). We then
consider the evident (the sample data) and reject the null hypothesis in
favor of the completing hypothesis, called the alternative hypothesis,
denoted by H, or H, only if convincing evidence against the null
hypothesis (new idea to test).

The rational is we collected the sample data and through the hypothesis
test, we can draw a conclusion of whether we should reject H, (the
fact) or fail to reject Hy.

Hypotheses and Test Procedures

Null hypothesis: A claim about a population characteristic that is initially
assumed to be true. The null hypothesis is denoted by H.

Alternative hypothesis: A competing claim about a population characteristic.
The alternative hypothesis is denoted by H,

In carrying out a test of H, versus H_, the null hypothesis H, will be rejected in
favor of H_only if the sample provides convincing evidence that H_ is false

If the sample does not provide such evidence, H, will not be rejected.

The two possible conclusions in a test of hypotheses are reject H, or fail to
reject H .

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 Hy.
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Example 1

The average value is 20, we want to test the average value
should not be 20. Given sample mean of 19, sample size of 50,
population standard deviation of 2.1 and the level of significant
is 0.05.

Summarize the data:
p = Population Mean = 20

X = Sample Mean = 19

o = Population Standard Deviation = 2.1 (z-test)
n = Number of Samples = 50
o« = Significant Level = 0.05

CI =1-a=1-0.05=0.95=95%




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

Hy: p =20
H,: g #20

(# > 2 tailed test, so x needs to divide by 2 =
0.025)
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Example 1 Cont’
Hypotheses Test Step 4.

Critical value zx (Two tailed)
2

Z0.05 = Zg 025 = —1.96
2

So, critical values are —1.96 and +1.96

Example 1 Cont’
Hypotheses Test Step 3.
H, %‘5\ H;:2.5%
Example 1 Cont’
Hypotheses Test Step 5.
H,:2.5% H,:2.5%
A 3 A

z=-196 z= 1.‘7

Example 1 Cont’
Hypotheses Test Step 6.

Test value

Example 1
Hypotheses Test Step 7.

Cont’

H,:2.5%

Y —1.96 2= 1.7




Example 1 Cont’
Hypotheses Test Step 8.

Conclusion:
Reject H,. There is enough evidence to conclude that the average
value should not be 20 (H,).
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Example 2

A machine that produces ball with the average diameter 7cm, we
want to test the average diameter should not be 7cm. Given
sample mean of 7.5cm, sample size of 50, population standard
deviation of 2cm and the level of significant is 0.01.

Summarize the data:
p = Population Mean = 7cm

x

Sample Mean = 7.5cm

o = Population Standard Deviation = 2cm (z-test)
n = Number of Samples = 50
o« = Significant Level = 0.01

Cl =1-x=1-0.01=0.99 =99%

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

Hy:p=7
H, :p#7

(# > 2 tailed test, so x needs to divide by 2 =
0.005)

Example 2 Cont’

Hypotheses Test Step 4.
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Critical value z« (Two tailed)
2

Z0.01 = Zp.005 — —2.575
2

So, critical values are —2.575 and +2.575

Example 2 Cont’
Hypotheses Test Step 3.
H,:0.5% H,:0.5%
K\ b4
Example 2 Cont’

Hypotheses Test Step 5.

H,:0.

Z=Z.V




Example 2 Cont’
Hypotheses Test Step 6.

Test value
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Example 2
Hypotheses Test Step 7.

Cont’

Ha:0.5% M 0.5%

z=-2575 /z = 2575

A
Vi V50
_ 05
T 028
=177
Example 2 Cont’

Hypotheses Test Step 8.

Conclusion:
Fail to Reject H,. There is insufficient evidence to conclude
that the average diameter should not be 7cm (H,).

Example 3

An article claimed that the mean shopping time at a local
supermarket was 30 minutes. Given sample mean of 28.52
minutes, standard deviation of 7.26 minutes and sample of 6
shoppers. Using 0.10 level of significance, can we conclude that
mean shopping time is different from the claim?

Summarize the data:
p = Population Mean = 30 minutes

x|
I

Sample Mean = 28.52 minutes

s = Sample Standard Deviation =7.26 minutes (t-test)
n = Number of Samples = 6

o« = Significant Level = 0.10

Cl =1-x=1-0.10 = 0.90 = 90%

Example 3 Cont’
Hypotheses Test Step 1. and 2.

Hy: g =30
H, : p#30

(# > 2 tailed test, so « needs to divide by 2 =
0.05)

Example 3
Hypotheses Test Step 3.

Cont’




Example 3 Cont’
Hypotheses Test Step 4.

Critical t value

/2 = 0.05 :

taf = th—1 = te_1=ts

So, critical values are —2.015 and +2.015 (two tailed)
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Example 3
Hypotheses Test Step 5.

Cont’

Example 3 Cont’
Hypotheses Test Step 6.

Example 3 Cont’
Hypotheses Test Step 7.

H,:90%

v a: 5% M 15%
K—st /t =2.015

Test value

_ X — W 2852- 30

TTE TTIm

Vi V6

_ —148

T 296

=-05
Example 3 Cont’

Hypotheses Test Step 8.

Conclusion:
Fail to Reject H,. There is insufficient evidence to conclude
that the mean shopping time is different from the claim (H,).

Hypotheses and Test Procedures

Type I error: The error of rejecting H, when H, is true

Type Il error: The error of failing to reject H, when H_ is false

&« = Significant Level = The probability of Type I error occurs.

The probability of a Type I error is denoted by e and is called the significance
level of the test. For example, a test with @ = 0.01 is said to have a significance
level of 0.01

The probability of a Type II error is denoted by B.




Hypotheses and Test Procedures

H, is true H, is false

Fail to reject H, Correct Type II error
P(Type II error) = B

Reject H, Type I error Correct
P(Type I error) = «

https://www.youtube.com/watch?v=a_I991xUAOU
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Conclusion
» Hypotheses and Test Procedures

» Hypothesis Test for Population Mean,
(Two Tailed, «/2)

» Steps

1. Define or State
Hy:p =
Hy M+

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

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)

X — M
T
n
> t test (O is unknown)
X — M
TTs
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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