Statistical Tests
in
Decision making

< Testing of a Hypothesis
<+ Test of Significance




Testing of Hypotheses

e Deals with theoretical aspects of
hypothesis testing for decision making

e Hypothesis : A statement based on logical
assumption to be put under test.

e Non-statistical hypotheses
e Statistical hypotheses

e Null Hypothesis

e Alternative Hypothesis




Errors in Decision Making
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Probabilities associated with Decision Making
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Test of Significance

e Large sample tests

e Small sample tests

e Parametric test

e Non-parametric test
e One-tailed Test

e Two-tailed Test




Normal Tests

e For single proportion
e Difference of proportion
e Single mean

e Difference of means
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Student’s ‘t’ test

e Test for single mean

e Test for difference of means

e Paired ‘t’ test

e Test for sample correlation coefficient
e Test for sample regression coefficient



CHI-SQUARE TEST

® Also a non-parametric test

® Very useful for testing ‘goodness of fit’ and
Association/Independence of Attributes




Steps in Test of Significance

B i ___._—_—_———_—-____

= Setting up a null hypothesis(HO) and an alternative
hypothesis(H1)

= Test statistic under HO (some formula kind of thing)

= Calculation of value of the test statistic from the
respective sample results/values/data

= Fixing up the required/desired 'level of significance
(p-va ueg and the tail(one- tailed/two-tailed according
to the alternative hypothesis)

= Comparing the calculated value with the
corresponding tabulated value.

= If Cal. Value is greater than the tabulated value, HO
is rejected, otherwise not rejected and the

interpretations are made accordingly.
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EXAMPLE
01. TEST OF SIGNIFICANCE FOR SINGLE PROPORTION

Situation/Problem: In a sample of 800 electors from an Assembly Constituency, 60 complained
that they had never received their EPIC. The authorities claimed that only 7 percent of the
electors were not issued their EPIC due to some reason. Apply an appropriate test to verify
authority’s claim on issuing EPIC to the electors of the constituency.

HO0:P=0.07

H1:P#0.07

Test statistic Z=(p-P)N(PQ/mn)

Given P=0.07, n=800, Q=0.93, p=60/800=0.075
a=0.05 (Level of significance/size of Type 1 error)
Two-tailed

Zcal=0.556

Ztab=1.96

Zcal<Ztab

HO is not rejected

Interpretation : Authority’s claim may be regarded to be valid with regards to EPIC distribution
to the electors.
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EXAMPLE
02. TEST OF SIGNIFICANCE FOR DIFFERENCE OF PROPORTIONS

Situation/Problem: In a random sample of 100 persons taken from village A, 60 are found to be
consuming tea. In another sample of 200 persons from village B, 100 persons are found to be
consuming tea. Can the two villages be regarded as same with regards to people with habit of
consuming tea?

HO:P1=P2

H1:P1#P2
Test statistic Z=(p1-p2)/ VPQ(1/n1+1/n2)
(Given p1=0.60, n1=100, p2=0.50,
P=(nl1pl+n2p2)/(n1+n2)=0.53, Q=1-P=0.47
a=0.05 (Level of significance)
Two-tailed

Zcal=1.64

Ztab=1.96

Zeal<Ztab

HO is not rejected

Interpretation : The two villages may be regarded to be the same with regards to people with tea
habit.
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EXAMPLE
03. TEST OF SIGNIFICANCE FOR SINGLE MEAN

Situation/Problem: A manufacturer of a new cheaper type of the light bulb
claims that his product is better than the higher priced competitive light bulb.
The average life of the other light bulb is known to be 5000 hrs. In a test to
examine the claim 100 units of manufactured bulbs are tested for their lives.
The average life came out to be 5100 hrs. With a significance level of 0=0.05, is
there enough evidence to back the manufacturer’s claim. Assume o = 500 hrs.

Soln:

HO:u=5000

H1:1=>5000

Given from Sample: n=100, ~X=5100, ¢ = 500 (from Population)
Test statistic Z =("X- u)/ o/Vn

a=0.05

One-tailed

Zcal=2.0

Ztab=1.645

Zeal>Ztab

HO is rejected
Interpretation : Manufacturer’s claim is valid and can be well taken.




EXAMPLE
04. TEST OF SIGNIFICANCE FOR DIFFERENCE OF MEANS

Situatioanmblem: Random sample of workers from two different villages yvielded the following results
with regards to their monthly earnings from all sources.

P TATILT a= s R e ==
A 100 1000 10
B 120 1050 11

Can it be concluded that the two villages are having the same level of earnings for the workers?
HO:ul= u2

H1:u2#ul

Test statistic Z=(A2-A1)/ V (61*2/n1+ o 2/2/n2)

Given, A1=1000, A2=1050, 61=10, 62=11, n1=100, n2=120

a=0.05 (Level of significance)

Two-tailed

Zcal=35.28

Ztab=1.96

Zeal=Ztab

HO is rejected

Interpretation : The two villages are having the same level of monthly earnings for the workers.




o Situation/Problem: A sample of 200 students of 12" standard of a school, a particular
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O5.CHI-SQUARE TEST FOR INDEPENDENCE OF ATTRIBUTES

EXAMPLE

subject was taught to a group of 100 students with audio/visual aids while the

remaining 100 students were taught using traditional method and their performance
was evaluated to see the impact of modern inputs in teaching. Results are as shown
below. Test whether the A/V aids is beneficial as far as improvement in performance

18 concerned

With A/V aids With Traditional Total
methods
Improved 65 2D 120
Not improved 35 45 80
Total 100 100 200

HO: There is no association between performance and teaching method

H1; Performance is associated with Teaching method.
Test statistic x*2=5(0-E)}*2/E =2.084

d.f. = (2-1)*(2-1)=1




CHI-SQUARE TEST CONTD.

a=0.05 (Level of significance)
x*2 cal.= 2.084

x"2 tab.=3.84

x*2 cal.(= 2.084)< y*2tab.(=3.84)
HO is not rejected

o 0 0o 0o 0O O

Interpretation: There is no association between teaching method and improvement in
performance.
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