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Hypothesis Testing
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✓ Basics Concept

✓ Null Hypothesis

✓ Alternate Hypothesis

✓ Type I and Type II Error

✓ Standard error of mean

✓ Hypothesis Testing Steps

✓ Z Test

Hypothesis

A hypothesis is a proposed explanation for a phenomenon but has not

yet been tested true or false.

Characteristics of Hypothesis

It should be clear and precise to consider it to be reliable.

If the hypothesis is a relational hypothesis, then it should be stating

the relationship between variables.

Sources of Hypothesis

The resemblance between the phenomenon.

It should be proposed based on some scientific evidence or theory

Observations from past studies, present-day experiences and from

the competitors.

General patterns that influence the thinking process of people.
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Hypothesis

Hypothesis

Simple

Complex

Null (H0)

Alternate 
(H1/Ha)

Empirical

Statistical

A hypothesis that there exists a relationship between two variables

A complex hypothesis is used when there is a relationship

between the existing multiple variables.

there is no significant difference between the populations or
samples specified in the experiments

there is significant difference between the populations specified
in the experiments

An empirical hypothesis is formed by the experiments and based
on the evidence

In a statistical hypothesis, the statement should be logical or

illogical, and the hypothesis is verified statistically.

Hypothesis

μ

1-α
Confidence Level

Confidence Interval

α/2
α/2

✓ α – threshold of significance

✓ α – 5% or p<0.05

✓ confidence level- 1-0.05 = 0.95 

or 95%

✓ Two Tail – we used α/2

Upper confidence limit
lower confidence limit
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Hypothesis

μ α/2
α/2

Confidence 
level

90% 95% 99%

alpha for one-
tailed CI

0.1 0.05 0.01

alpha for two-
tailed CI

0.05 0.025 0.005

z statistic 1.64 1.96 2.57

✓ For normal distribution data (N>30) we used 
Z Score to check the level of significance or 
find out the critical value

Hypothesis



25-04-2023

4

Hypothesis

μ
α/2

α/2

Null Hypothesis (H0): there is No significant

difference between the populations or groups

specified in the experiments.

X = Y = Z

μ = X

Alternate Hypothesis (Hi/Ha): there is significant

difference between the populations or groups

specified in the experiments

X = Y = Z

μ = X

Zone of 
Acceptance

Zone of Rejection
Zone of Rejection

Type I & Type II error

Type I Error (False Positive)
➢ The probability of type I error is called alfa (α)

➢ Zone of Acceptance is decrease

➢ Rejecting the H0, when its actually true

➢ Confidence level shift 0.05 to 0.1

Type I Error (False Negative)

➢ The probability of type I error is called beta (β)

➢ Zone of Acceptance is increase

➢ Accepting the H0, when its actually false

➢ Confidence level shift 0.05 to 0.01

Accept H0 Reject H0

H0 is true Correct design Type I error

H0 is False Type II error Correct design
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Hypothesis Testing Steps

Question: A company claim that the avg life of a thermometer is 60 month (N = 81)

with SD 10 month, whether the 62 month is acceptable or not (at 5% significance

level, Z tabulated = 1.96)

Step 1: Setup hypothesis, H0 or Ha

Step 2: Setup a Significance level

Step 3: Applied Appropriate Test

Step 4: Make Conclusion

Hypothesis Testing Steps

Question: A company claim that the avg life of a thermometer is 60 month (N = 81)

with SD 10 month, whether the 62 month is acceptable or not (at 5% significance

level, Z tabulated = 1.96)

Z = Difference of mean/ Standard error of mean

Z test =  |X-μ| / SEM

SEM = σ/ 𝒏
Z = 62 – 60 /(10/ 81)

= 2/(10/9)

=1.8

Zcal < Ztab

Means: H0 True & accepted

Accept H0 Reject H0

H0 is true Correct design Type I error

H0 is False Type II error Correct design

C L 90% 95% 99%

z stati
stic

1.64 1.96 2.57
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Hypothesis Testing Steps

Question: A company claim that the avg life of a thermometer is 60 month (N = 81)

with SD 10 month, whether the 62 month is acceptable or not (at 5% significance

level, Z tabulated = 1.96)

Z = Difference of mean/ Standard error of mean

Z test =  |X-μ| / SEM

SEM = σ/ 𝒏
Confidential Interval: Mean ± Z(0.05)xSEM

= 60 ± 1.96 (1.11)

= 60 ± 2.17

CI = 57.83 to 62.17
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