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ENGINEERING MATHEMATICS

UNIT-5 : Statistical Techniques - Il

(Testing a Hypothesis and Statistical Quality Control)

Lec-01
Today’s Target

» Basic terms of Hypothesis testing
(i) Population
(ii) Sample
(iii) Parameter and Statistics
(iv) Hypothesis: Null Hypothesis and Alternative Hypothesis
(v) Test of significance

(vi) Level of significance
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[ ENGINEERING MATHEMATICS ey

UNIT-5 : Statistical Techniques — Il
Aktu Syllabus

Testing a Hypothesis
» Introduction of sampling theory, Hypothesis, Null hypothesis, Alternative

Hypothesis, Testing a Hypothesis, Level of Significance, Confidence limit,
» Test of significance of difference of means :|(i) t — test (ii) Z - test (iii) Chi-square test | | Ma YK <

Statistical Quality Control ] M o '<
» Control charts
» Control charts for variables (X and R charts)

» Control charts for variables (p, np and C charts)



g/v? Basic terms of Hypothesis testing Q/@
=g (=g
wmwesnn  ([)Population or Universe: sarmar cuass

Any collection of individual | members |objects | set of all experimental data

Population

Finite (countable) P Infinite (Uncountable)

Os

(ii) SAMPLE : A Finite subset of population

» To study population,we select a random sample in such a way that each member of population

has equal chance to include in sample

» Sample Size : The number of member | objects |individual in a sample

» Sampling : Process of selecting a sample



wwmwessn (1) Parameter and Statistics: Symbols for Population and Samples sarvnar cussm
Parameter Statistic
1 Population Size (N) Sample Size (n)
2 Population Mean (u) Sample Mean (X)
3 Population §.D (o) Sample S.D (s)
4 Population Variance (o) Sample Variance (s%)
5 PopulationProportion (P) Sample Proportion (p)
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Hypotheses > Assumptions required to make decisions about
population on the basis of sample informatiion

/V? (iv)Hypothesis / Statistical Hypotheses /v?

> Deciding a hypotheses is to be accepted or rejected
Hypotheses

Null Hypothesis (H,) Alternative Hypotheses(H,)
» Itisadefinite statement It is complementary to the null hypothesis

about population parameter

» Tested under the assumption that it is true
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Note: (1) (Hy) : Accept then (Hy) : Reject
(2) (Hy) : Reject then (H,) : Accept

Test of significance (or Null Hypothesis testing)
The tests which enable us, to decide whether the Null Hypothesis is eccepted or rejected

on the basis of sample information
(i)t — test /
(ii) Z — test /

(iii) F — test

(iv) chi,—square test \/

@)
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@y Level of significance (x) ey

SATIWAY CLASINS

» The value of probability above which we do not reject the Null Hypothesis.

» Usualiy, level of significance in testing of hypothesis are 5% ,1%
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»|t — test for one sample
» PYQ
» DPP
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ey
s Parameter and Statistics: Symbols for Population and Samples
Parameter Statistic
S.NO. Measures used for Population known as Measures used for Sample known as
Parameter statistic
1 Population Size (N) Sample Size (n)
2 Population Mean (u) Sample Mean (X)
3 Population §.D (o) Sample S.D (s)
4 Population Variance (o) Sample Variance (s%)
5 PopulationProportion (P) Sample Proportion (p)




G/va} Hypothesis Testing
=
wwwewnn  Test of significance

(i) t — test e ] - 7
(ii) z — test /
(iii) F — test

(iv) chi — square test / M

t —test
OR

Studentst — distribution

» Itis a parametric test of hypothesis testing based on student’s T distribution.
» To test the significance of the mean of a sample.

» t—testis applicable when

(i) sample size is small (n < 30)

(ii) Population standard deviation (o)is not known



<) t — test )
o 1 -
For one sample For two iample

/ Next | ecture

t — test for one sample -
A AN
» To test the significant dif ference between the sample mean and population mean.

Steps to solve Questions
STEP — 1 :Set Null Hypothesis (Hyp)

H, : There is no significant dif ference between sample mean and population mean

Hy : u = pg (given)

~—

STEP — 2 : Alternative Hypothesis (H,)

H,: #*ﬂo(T UNFE, j(O\\\f& \“GSJ\)
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g/w Step — 3 : Calculate |t|

(i) When S.D is not given

t="5

Vn

X = Sample mean

i = Population mean
n = Sample size

P —

n — AN

5

-2
S =SampleS.D = /-’-:-(:_—?-

(ii) When S.D is given

x—p
t=—-

vn—1

@)




Q/\? Step — 4 : Write degree of freedom (n-1) and level of significance o (o< = 5% OR «<= 1%) Q/@
& o

/S’tep — 5:From the t — test table &y dega ul

Find the value of t. atthe level of significance « for the degree of freedom (n— 1)

Step — 6: Conclusion
OR/i @< then Hy is accepted
\~» Thereisno significant dif ference between sample mean and population mean

\/ Sample have been taken from correct population.

(ii) If |t| > t,. then Hy isrejected
» Thereis significant dif ference between sample mean and population mean

» Sample could not have come from this population.
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wwwewsne  Fiducial limits or confidence limits
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Null Hypothesis (H,)
P, o =
Hs U=27

Ay nahve H%Fo\r\mmsmo
MU (W0 auled test

Calulaton %\U

In-1

L Ju-—27
3
s
t= -2 I
#
t=-1r =
Bl = 4,113

W Q.1 Asample of 18 items has a mean 24 units and standard deviation 3 units.Test the

hypothesis that it is a random sample from a normal population with mean 27 units.
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LGW Table 2 : SIGNIFICANT VALUES t_ (x) OF t-DISTRIBUTION Gw
— (TWO TAIL AREAS) [ | ¢ | » t ()] = & u

l.evel
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@:@ Q.2 The9 items of a sample have the following values: 45,47,50,52,48,47,49,53,51. @
. Does the mean of these values dif fer significantly from the assumed mean 47.57? I
Uiven i (n=A) | (n-%)" AKTU - 2021
U1 20 | 0.7 0.3 W o— Yuz
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LGW Table 2 : SIGNIFICANT VALUES t_ (x) OF t-DISTRIBUTION Gw
— (TWO TAIL AREAS) [ | ¢ | » t ()] = & u
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\@_/w Q.3 Thelifetime of electric bulbs for arandom sample of 10 from a large consignment gave @_/W

the following data:
Item | 2 3 4 5 6 7 8 9 10
ifein000hrs. | 4.2 (46| 3.9 | 41 | 52 (3.8)|3.9|43)|44/| 5.6
Can we accept the hypothesis that the average lifetime of bulb is 4000 hrs? a
[\ Y =) | (= )> B
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. - 0Eys Giw 3T A ="h
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H, oy =1000 pT= 2,023
Priievnave Hypothe sis(iy) = 2,123

H, L 4000 Two Fuled w()




LGW Table 2 : SIGNIFICANT VALUES t_ (x) OF t-DISTRIBUTION Gw
— (TWO TAIL AREAS) [ | ¢ | » t ()] = & u
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Q/V? 9/ Arandom sample of size 16 has 53 as mean.The sum of squares of the deviation from /&)
=g — =~ ’ (=g
vt mean is 135.Can this sample be regarded as taken from the population having R
56 as mean? Obtaiand 99% confidence limits of the mean of the population.
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UNIT-5 : DPP- 02

G/ﬂ Engineering Mathematics by Gulshan Sir
=g

Topic: t — test for one sample

0.1 Asampleof 20 items has mean 42 units and S.D.5 units.Test the hypothesis that it is arandom

sample from a normal population with mean 45 units.

(). 2Ten individuals are chosen at random from a normal population of students and their marks
are found to be 63,63,66,67,68,69,70,70,71,71. In the light of these data,discuss the that mean

mark of the population of students is 66.
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(Testing a Hypothesis

Today’s Target

»| t — test for two sample
» PYQ
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and Statistical Quality Control)
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t — test for two sample Q/V?
&
» Totest the significant dif ference between mean of two independent samples. ——

» Let two independent samples are sample — 1 and sample — 2

Sample - 1 Sample —2

(i) x4,X3,X3...... X (i) ¥1,Y2.Y3 --{oee Vn

- = _ XX - = _ XY

(i) Mean X= = (i) Mean y= ny
_[E(x-%)2 _ [Eo-)?

(iii) Sy = / — i 52 = \/ na-1

(iv) Size n,<30 (iv) Size n, <30
(v) Population mean pu, (v) Population mean u,




&

/v} Step to sovle Questions

.......a.....j;,/ — 1: Set Null Hypothesis (Hp)

H,: The means of the two Population are same

Ho: py =

%‘PI‘EP — 2: Alternative Hypothesis( H,)
Hy:py # u

ﬁEP — 3:Calculate | t |

g —

X-y

Ol

where X = Mean of Sample-1
¥y = Mean of Sample-2
n,; = Size of Sample-1
n,; = Size of sample-2
S1=S5.D of sample — 1
S, =8.D of sample — 2

@)



7))
GW (i) If S.D S, and S, are given

n Sz+n .S'z
s J 1 2

ny+ny;—2

@)

ﬁi) IfS.D §S,andS$, are not given

g = Jz(x-r)zn(y-y)z

ny +n2-2

STEP — 4: Write degree of freedom (n, + n, — 2) and level of significance < (< = 5% OR x= 1%)

E\; De %()\\A.SU\"

STEP —5: Fromthet — test table

Find the value of t.. at level of significancexfor degree of freedom (ny+nz-2)



@)

STEP — 6: Conclusion
(i) If |t| < t, thenH, is accepted
There isnosignificant dif ference between betiween their means
(ii) If |t| > t, thenH,isrejected

There is ®» significant dif ference between between their means

@)
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\9./w Q.1 Samples of sizes 10 and 14 were taken from two normal populations withS.D.3.5 and 5.2 @_/W

The sample means were found to be 20.3 and 18.6.Test whether the means of the two

Nu ll K9 o the sis (Ho)

populations are the same at 5% level.

vve N e Know that ) ‘

n, =10 . NS+, ¢ |

n, =1 oMt WO s A

=35 | (o .5F +1YKGS 2 e natve Wy botests (H)
Sy =52 S VAL A M TN
% jz‘: S = YR
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LGW Table 2 : SIGNIFICANT VALUES t_ (x) OF t-DISTRIBUTION Gw
— (TWO TAIL AREAS) [ | ¢ | » t ()] = & u
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SATIWAY CLASINS

7 )
W Q.2The height of 6 randomly chosen sailors in inches are 63,65,68,69,71 and 72.Those of 9

randomly chosen soldiers are 61,62,65,66,69,70,71,72 and 73.Test whether the sailors

are on the average taller than soldiers.

biven

éw
W[ =R S Y Y-F ((y-5)"
62 [@=5 R5 | 61 |-6.67 |44.U48 31
(e | 7 (2 |-5.67 |32. 14 &9
(3 5 0 (5 =2 BT B2 87
(o ' | 6 |- 6T [2.7839
3] 3 9 61 | 132 [ F¢ 89
5] y N 0 |2.3% |5ULEE
15 13 3% |N.095Y
12y 32 197489

131523 [12-40 D1

T = TS| Ty = )=
0 =60 bo° 151494
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9
ji:6167

e Know that
s_—_jf(”—ﬂ)“ri‘(mf‘
nl—'—_na\_z
< — 6o + 151 99945
J t+4-2
€ = U, 0 38

N \’\\\ \BOHﬂf Sk U’\g

(ol lation JL(H
t = Y -
k.

s[4+ 4
L= 6b—61.6 1

Wo%%l%+/
[t|=0.1505
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V) Engineering Mathematics by Guishan Sir 7))
GW UNIT-5 : DPP- 03 cw
| =5 g , (=g

sarwar cuasmn Topic: t — test for two sample sarmar cLasees
0.1 Two samples of sodium vapour bulbs were tested for length of life and the following results
were got:
Size Sample Mean Sample S.D.
—
Type I 8 1234 hrs 36 hrs
Typell 7 1036 hrs 40 hrs

Is the dif ference in the means significant to generalise that Type I is superior to Type Il regarding
length of life?
(0.2 The marks obtained by a group of 9 regular course students and another group of 11 part time
course students in a test are given below:
Regular: 56 62 63 54 60 51 67 69 58
PartTime: 62 70 71 62 60 56 75 64 72 68B 66

Examine whether the marks obtained by regular students and part time students dif fer

significantly at 5% and 1% level of significance.
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Hypothesis Testing

«w Testof significance

_ki) t — test
\/m‘fz — test

% (iii) F — test

ﬁ) chi — square test

Z—test is applicable when

n> 3o

Population S.D (o) is Known

JARY
Z — test J

Population S.D (o) is Unknown

n<3o z — test t — test Q\\N\;

Z — test

@



) Z—test )
ew sw

.l l e .l

For one sample For two sample

Z—test for one sample

To test the significant dif ference between the sample mean and population mean.

Steps to solve Questions
STEP — 1 :Set Null Hypothesis (Hyp)

H, : There is no significant dif ference between sample mean and population mean

Hy : u = pg (given)

STEP — 2 : Alternative Hypothesis (H,)

Hy: p+#py (T\,\)o Falled &€B%>



g/v? Step — 3 : Calculate Z

*ltl
=
N
TI
=

Z OR

cal — cal —

514
sl

= Sample mean

X
i = Population mean

n = Sample size
o = Population S.D

S = SampleS.D fb\/ B EWU/
Step — 4 : Write level of significance o (< = 5% OR x= 1%)
= 5o

\oo~§j; — M,\g“)b = M5
Q 0

N

@)



@ Step — 5:From the Z — test table

Find the tabulated value Z,,, at the level of significance x — 28 / "

Step — 6: Conclusion
(i) IfZ ., < Z,,pthen H, is accepted
» Thereis no significant dif ference between sample mean and population mean

» Sample have been taken from correct population.

(ii) IfZ_, > Z;qp then Hy is rejected
» Thereis significant dif ference between sample mean and population mean

» Sample could not have come from this population.



ow

To test the significant dif ference between mean of two independent samples.

Step to sovle Questions

STEP — 1: Set Null Hypothesis (Hp)

H,: The means of the two Population are same

Ho: puy =,

STEP — 2: Alternative Hypothesis( Hy)

Hy:py # pp

STEP — 3:Calculate | Z.|

OR

Z—test for two sample

where

X = Mean of Sample-1
y = Mean of Sample-2
n, = Size of Sample-1
n, = Size of sample-2
S; =S5.D of sample — 1
S, =8.D of sample — 2
o, = S.D of Population — 1
o, = S.D of Population — 2

éw



@n (i) If S.D S,and S, are given

n1S%+n,S2
sz:\/ill 292

ny+nz—2

(ii) If S.D o4 ando, are given

s Jn;al-t-nzdz

ny +nz-2

@)

L4

STEP — 4: Write level of significance « (< = 5% OR <= 1%) ZJC&\/\Q

0022, = Uk I0% 0-UFS

STEP —5 : Fromthe Z — test table

Find the tabulated value Z,,, at the level of significance



=

P ) 7
GW  STEP — 6: Conclusion g/w
(i) IfZ_, < Z,, then Hy is accepted T

There is no significant dif ference between between their means
(ii) IfZ_,> Z,,, then H, is rejected

There is no significant dif ference between between their means



@fv} Q.1 Arandom sample of 50 items gives the mean 8 and variabce 15 can it beregarded g/v?
=g

e gfdiawn from e norinil population with'] as mean at 5% of level of significadte?
hiven N H%}POM(SK U’lo)
= 56 H. : Theve Ts no S\gm‘{;;'mn(’ a{l'{%wmuﬁ e hoeen
Y = 8 Somple. Mean andi-populahon megp
<~ =15 H o M=t
v = Atevnatwve Hvd\wﬁf\“ s (F))
b= % H o M (Two Faled test)
X =57,
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|G B~ S”):{/{¥'S‘o/o
9\_ 0
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R, = P44

conclusion

z(al = ?e 826

g, = 1%
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w' Engineering Mathematics by Gulshan Sir w'
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UNIT-5 : DPP- 04

Topic : Z—test

.1 Arandom sample of 60 items gives the mean 10 and variabce 20 can it be regarded as drawn

from a normal population with 8 as mean at 5% of level of significance?
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Hypothesis Testing

@)

x (iii) F — test
/ (iv) chi — square test (xz — test) V- \W\\P

Hpothesis Testing

Parametric test :
Non — Parametric test

(Sample drawn from normal population)

\/ﬁ{t — test

ii) z — test

(iii) F — test

(No information about population)

%) x%— test



@/va} Chi — Square test (x* — test)
=

@)

x% — test

l

x* —test of goodness of FIT x° —testas a test of independence

S | L~ ="+

x° — test of goodness of Fit : Given Data can be fitted in
(i) Poisson Distribution

(ii) Binomial Distribution

(iii) Normal Distribution (/\\\/ B ATES & Q U< ST - \V\J
Fitting is good or not is test by y* — test. \/
In y* — test|04,0, ....0, is a set of observed frequencies and

E. E; E5 ... E, are the corresponding

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



VR

&y

%Ci i) 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

\/(/i{Sum 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

¥: =Y [(Oi;f-'i)z]

d



)
\g/w Step — 3 : Degreeof freedom = Number of variables — number of constraints g/w

9=n—-k — N-|

Level of significance <= 5% = 0.05

Step — 4 : From y* — table

Calculate 120‘05 at the given level of significance for the given degree of freedom

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

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

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

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

» Fitof the datais not good.



@/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)
Nl HWOW%\S(HO} Os = 0;—E¢ |log—E;)
H,© The dic is an unbiased die) | Ao | ut -l 36
.3 L) — 1Y 196
Calwakion %& U i
1y =1 2 89
B= 20 . b S9 | Ut 13 164
n 6 = | u ! |
o U { R 149
El — U { TS0, = |zE: = S 05> =
<1 2716 980
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2

V4 = 11,010

0.05

O
conctusio!) Gw

Z. 2

L =k130 X=1070
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0

Hen
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Table 4 : CHI-SQUARE
Significant Values *® (o) of Chi-Square Distribution Right Taill Areas
for Given Probability o,

» »
P =P,

And v is Degreos of Freedom (d.1.)

(x* » y*® (x)) = &x

Degree of Probability (Level of Significance)

freedom (v) ) )
0 99 095 ’ 0.0 002

OO I57 (AIANIIN 4 1 . BA) 214
| 5.991 7. 824
i B8B15 9 A37

Oo201 103
115 AHZ
a7l 11
494 Y | 1.145

N7y 2 6356

o7
yi 13 3A”A8

11
12.592 15.033
1. 239 2 1679 14 16 6272
1. 646 2. 193 ST . . -» 1 5
s - et
OsSs 3.3256 -
I"’ a9

558 3 .940 = N r ) :
. 21.161

2,
-

»
-—

-‘ 'F‘)‘;_r"
226 - : 21.026
5. 892 2.3« 9. 81% 22 .362
6.57 - o3¢ : 23 685
i.261 S - 24 996
7.962 331 23.5642 26 296
B6T2 .33 ./ 27 . 587
9.390 7.3 2! 28._.8569
10.117% 331 30.144
10.851 337 S1.410

11.591 33" 39
12.338
13.091
13.848
14.611
15.379
16.151
16.928
17.708
18.493




- Q.2 The following table gives the number of accidents that took place in an industry during -
ew ew

SATIWAY CLASINS

various days of the week.Test if |accidents are uniformly distributed over the week.

Day Mon | Tue | Wed | Thu Fri Sat
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Table 4 : CHI-SQUARE
Significant Values *® (o) of Chi-Square Distribution Right Taill Areas
for Given Probability o,

PelP (x> x" () =

And v is Degreos of Freedom (d.1.)

Degree of Probability (Level of Significance)
freedom (v) )
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g/w Q.3 In experiments on pea breeding, the following frequencies of seeds were obtained:

W
&

Round and yellow | Wrinkled and yellow| Round and green | Wrinkled and green | Total P —
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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Table 4 : CHI-SQUARE
Distribution Right Taill Areas

Significant Values *® (o) of Chi-Square
for Given Probability o,

PelP (x> x" () =

And v is Degreos of Freedom (d.1.)

Degree of Probability (Level of Significance)
freedom (v) ) ’
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UNIT-5 : DPP- 05
Topic: x* — test of goodness of FIT (Part — 1)

,G/ﬂ Engineering Mathematics by Gulshan Sir 9/&3
=g

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 : s 16 14 18 20 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?




ENGINEERING MATHEMATICS

TE ®

UNIT-5 : Statistical Techniques — Il

dTesting a Hypothesis and Statistical Quality Control)

Lec-06

Today’s Target

» x* — test of goodness of FIT (Part — 2)
» PYQ
» DPP




273 3 . 7
e/w Hpothesis Testing &/w

Parametric test Non — Parametric test

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

\/({t —test (i) x* — test
M z — test

v (iii) F — test

x* — test

x* —testof goodness of FIT x* — test as a test of independence

L%, -6 L - F




/\:) Z — test d Fit : /@
& X est of goodness of Fit : 8/
» Given Data can be fitted in
/(i) Poisson Distribution
\/(fi) Binomial Distribution

N LDistributi

» Fitting is good or not is test by y* — test.
In y* —test 04,0, ....0,, is a set of observed frequencies and E{,E,,E5 ... E, are the corresponding

set of expected frequencies such that Z dr= Z E,

\ 74

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.



7)) ;
@/\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,

2 _ v [(0i—Ei)*
X = E[ 5-'
I
Where 0; = observed frequency

E; = Expected frequency

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

Level of significance «<= 5% = 0.05

@)



7 )
\Q/W Step — 4 : From y* — table 8/w
Calculate y? 00z At the given level of significance for the given degree of freedom
Step—5:

(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.

D" > ¥ us then H, is rejected.

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



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

T No of boys 5 boys 4 boys 3 boys 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. I> _ JL _ ] (6G.B.T.U.2010)
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Table 4 : CHI-SQUARE
Distribution Right Taill Areas

Significant Values *® (o) of Chi-Square
for Given Probability o,

» »
P =P,

And v is Degreos of Freedom (d.1.)

()‘, 2= /’ (cx)) = x

Degree of Probability (Level of Significance)
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@ Q.1 Fita Poisson distribution to the following data and test the goodness of fit:

X - 0 1 2

f . 109 68 22°

Null FHy pothesis (1, )
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Table 4 : CHI-SQUARE
Distribution Right Taill Areas

Significant Values *® (o) of Chi-Square
for Given Probability o,

» »
P =P,

And v is Degreos of Freedom (d.1.)

(x* » y*® (x)) = &x

Degree of Probability (Level of Significance)
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Q/V? Q.2 When the first proof of 392 pages of a book of 1200 pages were read, the distribution Q/V?
= of printing mistakes were found to be as follows: bl
No.of mistakes inapage (x) : ( 1 2 3 4 5 6
No.of pages (f) : 275 72 30 7 5 2 |
Fit a poisson distribution to the above data and test the goodness of fit.
Null Hypothesis ( ) P4 1
Hov, Porsson DIstyibwhon 14 a G * & =
g00d i ot data & it T2
?) 1 L& L6
_ &7 A = 1 BY
Mean di/ 392 3 T 2\
Y
1 = 20
S 2 | 0
/\: 0.5 ( \ 6
Sh=32 [T {n= 199
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Table 4 : CHI-SQUARE
Significant Values *® (o) of Chi-Square Distribution Right Taill Areas
for Given Probability o,

PelP (x> x" () =

And v is Degreos of Freedom (d.1.)

Degree of Probability (Level of Significance)
freedom (v) )
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@Q Engineering Mathematics by Guishan Sir 9/@
S UNIT-5 : DPP- 06 b=l

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

(). L 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 |
(0.1 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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P 7
8/w x* — test @_/w
x% — test of goodness of FIT x% —test as a test of independence

=% L=E L~

l

x° — test as a test of independence

Two attributes A and B are given with size r and S respectively.

Steps to solve questions
Step — 1 : Null Hypothesis (H,)

(H,) : Two attributes are independent



éw

0, p Oz
B T —
c 3 d “

Step — 2: Contingency table : Simple data is given is tabular form, called contingency table @_/.w

The expected f requency for any cell in a contingency table can be calculated by using formula

e
\\4 Expected frequency =

Row total X column total

Observed frequency
()<i 0> a + b
a b
U7 U_} C + d
c d
a+c b+d N =
a+b+c+d

|

Uw\d tota|

grand total
Expected frequency

g, = (a+b)(a+c) E, = (a+b3v(b+d) a =t \3

N
 (c+d)a+c) |, _(c+d)(b+d) ( {—A
E, = S Ey = r

a4t C ol :
A+ b




ow

Step — 3 : Calculate x* under H,

=3 ’(0:;‘5‘)2]

Step — 4 : Degreeof freedom=(r—-1)(§-1)

Level of significance(x)

- 2 =5% =
Step — 5 : Conclusion Ca

(ii) If x* < X%, 45 then Hyaccepted

Two attributes A and B are independent

(i) If x* > x%, 0= . then H, is rejected.
Two attributes Aand B are\fndependent

NOC

@)



<) Q.1 From the following table regarding the colour of eyes of father and son, test if the

@}" colour of son's eye is associated with that of the father. (A K.T.U.2021)
T Eye colour of son
h Light Not light
Eye colour of father Light e 1
Not light 148 230
Nu | H&E}PO%CSO‘%HQ cor\ﬁr\gmu\a table
\ a Olsevved HC‘M‘@”WJ
H - The colowy J% Son'seye 19 % &, =
o U JEe =4 SL2L
not assolaked W . O
3 1
H\M—J& %o\\r\f\ﬁ\( 1% 230 | 3718
G191 281 | 900

i)
lhyand bt
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Table 4 : CHI-SQUARE
Significant Values *® (o) of Chi-Square Distribution Right Taill Areas
for Given Probability o,

PelP (x> x" () =

And v is Degreos of Freedom (d.1.)

Degree of Probability (Level of Significance)

freedom (v) )
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Q.2To test the ef fectiveness of inoculation against cholera, the following table was obtained Q/V?

earvmar crasess Attacked Not attacked Total carmmar cracen
Inoculated 30 ZP 160 Lo 190
Not inoculated 140 %3 460 O 600
Total 170 620 790

(The figures represent the number of persons.) (A.K.T.U.2009,2018)
Use y* — test todefend or refute the statement that the inoculation prevents attack from cholera.
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Table 4 : CHI-SQUARE
Significant Values *® (o) of Chi-Square Distribution Right Taill Areas
for Given Probability o,
P =P

And v is Degreos of Freedom (d.1.)

()‘, 2= /’ (cx)) = x

Degrve of Probability (Level of Significance)
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1.1456

2. 6306

9.488 11 668
11.070 13 23R8
12.5%W 15033
-

. 27 16 822

2 165
2.733 156 507 18 16

l’; - : 14_, .""1‘

3.3256

3 940 .. 4 ] 18.: 21.161

4.575
226

5. 892

6.57

7.261

7.962

B.E672

9.390
10.117%
10.851

11.5691
12.338
13.091]
13.848
14.611
15.379
16,151
16 928
17.708
18,493




&

are obtained. Derive your inferences on the ef ficiency of the vaccine.

Af fected Unaf fected
Inoculated with vaccine 12 0) 28 53
Not incoulated ( 13 O, 7 Oy

Ko = ¥

N

L~

/V? Q.3 In an experiment on the immunisation of cattle from a disease, the following results Q/V?

(A.K.T.U.2021) &~
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Topic . x% — test of as a test of independence

@)

0. 1 Inan experiment on the immunisation of goats from anthrox, the following results were

obtained. Derive your inferences on the ef ficiency of the vaccine.

Died anthrox Survived
Inoculated with vaccine ; 5:

2 1
Not incoulated \ 6 6 )
S —

(). 2 By using y* — test, find out whether there is any association between income level and type of schooling:

Income Public l Govt.school
Low 200 400
High 1000 400 )
S —

(). 2 The following data is collected on two characters:

Smokers Non smokers
Literate 83 57

e W/
Based on this information can you say that there etween habit of smoking and literacy.
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