ENGINEERING MATHEMATICS

UNIT-5 : Statistical Techniques — lll

dTesting a Hypothesis|and Statistical Quality Control)
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> x* —test of goodness of FIT (Part — 2)
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g/w Hpothesis Testing e/w

Parametric test Non — Parametric test

(Sample drawn from normal population) (No information about population)

\/({t — test (i) x% — test
\/(62 — test

[ (iii) F — test

x* — test

x* —test of goodness of FIT x° — test as a test of independence
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\@V x“ —testof goodness of Fit:
™ % Given Data can be fitted in -
/(i) Poisson Distribution
\/Gi) Binomial Distribution

N LDistributi

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

2

"

» In y*—testo,,0,...0,isasetof observed frequencies and E, E,,E; ... E, are the corresponding

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

Conditions for applying y* — test
(i) Sum of frequencies must be greater than equal to 50.
\/(/ The expected frequency E; of any item must be greater than 5.
Note : If any item has frequency less than 5 then it should be combined with the next or preceding

item until the total frequency exceed 5.
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\@V 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,

y2=Y [(o.-;f.-)zl

Where 0; = observed frequency

E; = Expected frequency

Step — 3 : Degree of freedom = Number of variables — number of constraints
9 =n-k

Level of significance x= 5% = 0.05
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e/w Step — 4 : From y* — table @_/w
Calculate xzo.os at the given level of significance for the givendegree of freedom
Step—5:
(i) If x* < x*y05 - then H,accepted

» There is no significants dif ference between observed frequency and expected frequency.
» Fitof the data is considered to be good.

D" > X st then H, is rejected.

» There is significants dif ference between observed frequency and expected frequency.
» Fitof the data is not good.



g/w Q.1 Asurveyof 320 families with 5 children shows the following distribution: @y

B No of boys S5boys  4boys  3boys 2boys  1boys 0boys Total ™
& girls : &0girl &lgirl &2girl &3girl &4girl &5 girl
No.of families : 18 56 110 88 40 8 320

Test the hypothesis that data are binomially distributed and male and female births are

equal probability. l> _ JL _ (6.B.T.U.2010)
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Table 4@ CHI-SQUARE

Significant Values % (o) of Chi-Square Disntribution Right Tail Areas

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

And v is Degreoes of Freedom (d4.1.)
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Significant Values % (o) of Chi-Square
for Given Probability o,

Degrree of
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Table 4@ CHI-SQUARE

P =P (x* > x" () = &x

And v is Degreoes of Freedom (d4.1.)
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G/Q Q.2 When the first proof of;392 pages of a book of 1200 pages were read, the distribution g/‘\
= of printing mistakes were found to be as follows: ..\....}“.l..
No.of mistakes inapage (x) : ( 1 2 3 4 5 6
No.of pages (f) s 275 72 30 7 5 2
Fit a poisson distribution to the above data and test the goodness of fit.
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@ﬂ Engineering Mathematics by Gulshan Sir g/wah
= UNIT-5 : DPP- 06 A=

Topic: x* — test of goodness of FIT (Part — 2)
(). 1 Test for goodness of fit of a poisson distribution at 5% level of significance to the following

frequency distribution:
X - 0 | 2 3 4 5 6 7 8
f : 52 151 130 102 45 12 5 1 2

(). 2L Test for goodness of fit of a poisson distribution at 5% level of significance to the following

frequency distribution:

X : 0 | 2 3 4 5
f : 275 138 75 7 4 |
(). 3 Records taken of the number of male and female births in 800 families having four children are as follows:
No.of male births 0 | 2 3 4
No.of female births 4 3 2 | 0
No.of families 32 178 290 236 64

Test whether the data are consistent with the hypothesis that the Binomial law holds and the chance
of male birth is equal to that of female birth, namelyp = q = 1/2.

(U.P.T.U.2009]
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