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Decision Types in Data Science WWW.SNSgroups.com
Decision
Types in
Data
Science
Rule-Based Learning- Optimal Bayesian
Systems Based Decision Decision
Systems Rules Making
Expert  Decision- Fraud Customer  Minimizing  Minimizing Prior Observed
Systems  Making  Detection Churn Type | Errors Type ll Knowledge Data
Chathots Prediction Errors
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Common Applications
&/ & &/
Q ﬁg @i ]
e (N
Banking Healthcare Marketing E-commerce
Credit scoring to Disease diagnosis Identifying customer
determine loan based on symptoms. segments likely to
approval. churn.
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Which decision rule should be used for analysis?

Rejection Region
Rule

Reject if the test
stotistic falls within the
rejection region,
suggesting a low
probability of
occurrence under the

P'vafue Rule null h'ﬁl‘pﬂ‘the;—‘:m_

Reject if pvalue is
I:lt"l-l'_‘!rﬂ a significance Bﬂl"-’-‘ﬁ Rule
level, indicating a
statistically significant
result

Choose the action that
minimizes expected

loss, considering prior
probabifities and
likelihoods.
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A company claims that the average lifetime of a bulb is 1000 hours. A
sample of 36 bulbs is tested and the sample mean lifetime is 960 hours.
The population standard deviation is 120 hours. Test the claim at 5%

significance level using a Z-test.

Step 3: Test Statistic Formula

Step 1: State the Hypotheses
*Null Hypothesis (Ho): 1= 1000
*Alternative Hypothesis (H:): u# 1000 oI
Step 2: Significance Level ;o

a=0.05 .o

Since it 1s a two-tailed test, the critical values
are £1.96. i

Where:
« X= Sample mean
st = Population mean
s ¢ = Population standard deviation

s 1 = Sample size

-
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Step 4: Calculation

TUTIONS
960 — 1000 WWW.SNSEroups.com
©120/4/36
_ —40
©120/6
—40

Step 5: Decision Rule
e IfZ<-1960rZ > 1.96, Reject Hyo
e [f-1.96 < Z < 1.96, Accept Ho

Step 6: Conclusion

Calculated Z = -2
Since -2 < -1.96, we Reject the Null Hypothesis.

Conclusion: There is enough evidence at the 5% s*~nificance level to conclude that the average lifetime

of the bulbs is different from 1000 hours.
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Activity: Understanding the Decision Rule in
Hypothesis Testing

Objective:

To help students understand how a decision rule is used
to accept or reject a null hypothesis in hypothesis testing.

Activity Scenario

A company claims that the average battery life of its
product is 10 hours. A sample of 25 batteries is tested,
and the sample mean is found to be 9 hours. The
population standard deviation is 2 hours. The test is
conducted at a 5% significance level.

Test Statistic Formula

Conclusion of Activity

Since the calculated Z value (-2.5) is less than —1.96, the null hypothesis is rejected.

This means the average battery life is significantly different from 10 hours.
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Step Student Task Answer
Identify the Null B

! Hypothesis (Ho) w=10"hours
Identify the

2 Alternative w# 10 hours
Hypothesis (H:)

3 Identify the o=0.05
significance level

4 Ds:t'ermme the 7=1196
critical value

5 Use the formula See formula
to calculate Z below

6 Substitute the Z=09-10)/2/
values \25)

7 Calculate the Z 77— 95
value

3 Apply the Reject Ho if Z <
decision rule —1.96 0orZ>1.96

9 Final Decision Reject Ho
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MCQ questions on Decision Rule in Hypothesis Testing.
1. What is a decision rule in hypothesis testing?

A) A method used to collect data

B) A rule used to decide whether to reject or accept the null hypothesis
C) A formula used to calculate the mean

D) A method used to draw graphs

Answer: B

2. The decision rule is based on which of the following?
A) Sample size only

B) Level of significance and critical value

C) Mean and median

D) Range of the data

Answer: B
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Significance Level @;
a=0.05

a=0.01

Test Statistic (Soo

Hypotheses

| Null Hypothesis Ho: jt = pg .

[uunmﬁwuypnﬂ.sisa,'wuo]

DECISION RULE

(Hypothesi.s Testing) Conclusion

RESULTS

¥ —
* Reject Hy [

* Fail to Reject Hy

Critical Value l l
eZ=419¢ 4

«Z=1258

Decision Rule

e If Z>CV Reject Ho
o If Z < CV Accept Hq
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