ENGINEERING MATHEMATICS

UNIT-5 : Statistical Techniques — lll

(Testing a Hypothesis|and Statistical Quality Control)
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“\g{__ Testof significance ,g}:__

x (iii) F — test
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Hpothesis Testing

Parametric test )
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(Sample drawn from normal population)
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x% —test of goodness of FIT
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x% — test
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x* — test of goodness of Fit : Given Data can be fitted in

(i) Poisson Distribution

(ii) Binomial Distribution
(iii) Normal Distribution (A\\) QA

Fitting is good or not is test by y* — test.

In y* — test

04,0, ....0, isasetof observed frequencies and

set of expected frequencies such that Z 0; = Z E;

x* — test as a test of independence
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%ii) The expected frequency E; of any item must be greater than 5.

Conditions for applying x* — test

Note : If any item has frequency less than 5 then it should be combined with the next or

\/ﬁfSum of frequencies must be greater than equal to 50.

preceding item until the total frequency exceed 5.

Steps to solve questions

Step — 1 : Null Hypothesis (H,)

(H,):There is no significant dif ference between observed and expected frequency.

Step — 2 : Calculate y* under H,,

Where 0; = observed frequency

E; = Expected frequency

2= [(oi;fi)z]
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Z )
GW step -3 : Degreeof freedom = Number of variables — number of constraints sw

9=n—-k — N-|

Level of significance <= 5% = 0.05

Step — 4 : From y* — table

Calculate Xzo.os at the given level of significance for the given degree of freedom

step—5: (ONCMSION
(i) If x* < X%, 45 - then H,accepted

» There is no significants dif ference between observed frequency and expected frequency.

» Fitof the data is considered to be good.
(ii) x* > x*y0s,  then H,isrejected.

» There is significants dif ference between observed frequency and expected frequency.

» Fitof the data is not good.



Q/W Q.1 Adieisthrown 276 times and the results of these throws are given below:

R No.appeared on the die | 2 3 4 5 6
Frequency 40 | 32 | 29 | 59 57 59
Test whether the die is biased or not. (A.K.T.U.2019)
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Table 4@ CHI-SQUARE

for Given Probability o,
P =P (x* > x" () = &x

And v is Degreoes of Freedom (d4.1.)
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@f\? Q.2The following table gives the number of accidents that took place in an industry durin

s
B various days of the week.Test if \accidents are uniformly distributed over the week.
Day Mon | Tue | Wed | Thu Fri Sat
No.of accidents 42 1 @
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A A
g/w Q.3 In experiments on pea breeding, the following frequencies of seeds were obtained: “g”

m—G— Round and yellow | Wrinkled and yellow| Round and green | Wrinkled and green | Total
315 101 108 32 556
Theory predicts that the frequencies should be in proportion
Examine the correspondence between theory and experiment.
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UNIT-5 : DPP- 05
Topic: x* — test of goodness of FIT (Part— 1)

g/ﬂ Engineering Mathematics by Gulshan Sir g/w:“
=

0.1 What is y* — test?

Adie is thrown 90 times with the following results: [AKTU 2010]
Face : | 2 3 4 5 6 Total
Frequency : 10 12 16 14 18 A 90

Use x* — test to test whether these data are consistent with the hypothesis that die is unbiased.
().2 The demand for a particular spare part in a factory was found to vary fromday — to — day.

In a sample study, the following information was obtained:
Days : Mon Tue Wed Thurs Fri Sat

No.of parts demanded : 1124 1125 1110 1120 1126 1115

Test the hypothesis that the number of parts demanded does not depend on the day of the week.
.3 The theory predicts the proportion of beans in the four groups,G,,G,,G,, G, should be in the

ratio 9:3:3: 1.In an experiment with 1600 beans the numbers in the four groups were 882,313,287

and 118. Does the experimental result support the theory?
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