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Practical No. 1

Objective: To draw Histogram, Polygon, Frequency Curve and Ogive

Problem: The following data is related to milk production in liter of 225 farmers of a village.

Milk in liter(xi) 0-4 [4-8 8-12 12-16 | 16-20 | 20-24 24-28

No. of farmer (fi): 30 90 60 12 8 4 1

Draw histogram, polygon, frequency curve, and ogive of the given data.






Practical No. 2

Objective: To calculate Mean, Median, Mode, Geometric mean and Harmonic mean
of ungrouped data.
Problem: The following data is related to crop yield in quintals of last 7 years of a farmer. Find the
arithmetic mean of crop yield?
112, 124, 104, 140, 136, 132, 144.
Solution: Step -I: count number of observations, n =
Step-Il: calculate the total of all of observation (or values) = Y1 ; x;

Step-lIl: Finally, we calculate the arithmetic mean of the following formula,

n
i=1%i

Rl
I
I

Problem: The following data is related to plant height in cm. Find the median height of the plants?
12,14,18, 15, 21,22, 24, 25, 3

Solution:

Step-I: arrange the data in ascending or descending order

Step —II: count number of observation (Or Values) =N =.........ccccoeveeeeisceiecceccee e

Step -lII: Since n is odd number so we find median by the following formula:
Median = (nTH)”‘ LE@TIL oo

Problem: The following data is the marks of 12 students out of 30 in Mid-term examination. To find the
median marks of the students?
19,20, 22,12, 14,18, 15, 21, 22, 24, 25, 2
Solution: Step-I: arrange the data in ascending order

Step —II: count number of observation (0r Values) = N =........ccviiiiiieeee s

Step —llI: Since n is even number so we find median by the following formula:

Nyth ; n th ;
Median = o

Problem: Suppose that 15 student’s shoes size number are following:
876,7,10,7,8,9,9,7,7,7,8,7,7
Find the mode of size of shoes?

Yo (11 (1o L[ [T SO R RPN

Problem: The following data are related to Cow population in a village every fifth year.
No. of fifth year First | Second | Third Fourth | Fifth Six
Population 80 120 185 300 448 680
Find the geometric mean population of cow?







Solution: Step-I

Xi log Xi
Yizq logx;=
Step-II: Geometric mean, G=Antilog [@] e

Problem: Find Harmonic mean of the given data 1/3, 1/4, 1/5, 1/6, 1/7

Solution: Step- I
Xi l
xl
n 1_
=15
Step-Il: Harmonic Mean, H= = Z........uceeeeeeerissneeceneeesssssssssssssessssssssssssssssseesssssss e
i=1y;



Practical No-3

Objective: To calculate Quartiles, Deciles and Percentiles of ungrouped data.

Problem: The following data is related to plant height in cm. Compute the first quartile (Q1) height of
the plants?
20, 22,12, 14,18, 15, 21, 22, 24, 25, 3, 10, 26, 28, 32, 33, 39

Solution:

Step-I: arrange the data in ascending order

Step —II: count number of observation (Or ValUES), N =........cccccueviiiiiicceeesr e
Step-Ill: ~ First Quartle (Q1) = [() ] FEM Z..ocmcscss

Problem: The following data is height children in cm. compute the 5"Deciles height of the children?
23, 31,32, 20,22,12, 14, 18, 15, 21, 22, 24, 25, 3, 10, 26, 28, 32, 33, 39, 28, 29

Solution: Step-I: arrange the data in ascending order

Step —II: count number of observation (0r ValUES), N =........ccorriiir s

Step —IIl: K Deciles = [k ()M LM =

BIDECIIES = [5(m)|M HETM .o

Problem: The following data is related to plant height in cm. Compute the 20t percentile height of the
plants?
20,22,12,14,18, 15, 21, 22, 24, 25, 3, 10, 26, 28, 32, 33, 39

Solution: Step-I: arrange the data in ascending order

Step -II: count number of observation (Or ValUES), N =......c.c.iiiiriircer s

Step —IlI: ki percentile = [k (%;)]th LE@IML =i

20t percentile = [20(%;)?" TE@TIL oo e



Practical No. 4

Objective: To calculate Mean, Median, Mode, Geometric mean and Harmonic mean
of grouped data.
Problem: The following data is related to yearly income of 40 farmers of a village which are selected

randomly. To find the Arithmetic Mean income of farmers of the given village?

Income in Lakh (x;): 523 3 4 5 6 7
No. of farmer (fi): | 1 3 6 12 8 7
3
Solution: Step-I to construct the following table:
Variable (x;) | Frequency (f) fix x;
Total =1 fi= io1 fixi=

Step-II: To calculate the arithmetic mean, x = % =

Problem: The following data is related to milk production in liter of 240 farmers of a village. Calculate
arithmetic mean milk production of the given village?

Milk in liter(x)) 0-4 |4-8 8-12 12-16 | 16-20
No. of farmer (f;): 30 90 60 40 20

Solution: Step-I: to construct the following table:

Class Interval| Frequency | Mid Value of Class fix m;
(Xi-Xi+1) (F) Interval m="t

Total N=Y2 . fi= Y=y fim=




Step-II: To calculate the arithmetic of the following formula, x =

= Ziea fixi_

Problem: The following data is related to yearly income of 50 farmers of a village which are selected
randomly. To find the median income of farmers of the given village?

Income in Lakh (x;): 2

3 4 5 6

7

No. of farmer (f): 1

3 6 12 18

7

w

Solution: Step-I: To construct the following table

Step-Il:

Variable (x;)

Frequency(f)

Cumulative Frequency

Total

Step-IV: In first column, see the value of x correspond to the value getting in step-lIl,

Median =

calculate

Problem: The following data is related to height of tree in feet of 250 trees of a forest which are

selected randomly. To calculate median height of tree of the given forest?

Height of tree (x))

35-40

40-45 | 45-50 | 50-55

55-60

No. of tree (fi):

30

70 90 40

20

Solution: Step-I to construct the following table:

Class Interval

Frequency (f;)

Cumulative frequency




Total N=Y, f:=

Step-II: To calculate g= ................................................................................................................

Step-lll: To see the value just greater than g in cumulative frequency column =..........c.ccccueev.

Step-1V: corresponding class of step-lll is called middle class

N

Step-V: Median, Mg = L + [h (2=~

f
interval, fis frequency of middle class and C is cumulative frequency of preceding middle class.

Y LT L= T T TR TP TROT TP

)] Where L is lower limit of middle class, h is magnitude value of class

Problem: Following table gives the category of 250 trees in a forest.

Tree'sName | A B C D

No. of trees 12 150 50 20 18

Find the measure of central tendency (mode) category of trees.

Solution:

MOGE =Rkttt

Problem: The following data is related to milk production in liter of 225 farmers of a village. Calculate
mode milk production of the given village?

Milk in liter(x)) 0-4 |4-8 8-12 12-16 | 16-20 | 20-24 24-28

No. of farmer (f)): 30 90 60 12 8 4 1

Solution: Step-I: See the maximum frequency. Correspond class to maximum frequency is called

model Class., f1= e

Step-Il: Mode = L + [%] where f; is frequency of model class, f, is frequency of preceding
1—J07J2

model class, f, is frequency of succeeding model class, L is lower limit of model class and h is

magnitude value of class interval.




Problem: Find the Geometric mean of the given data:

Xi 2 4 8 16 32
fi 4 5 7 6 3
Solution: Step-I:
Xi fi log xi filog Xi
N=Xi1 fi= Yic1 filogx;=
Step-Il:
Geometric mean, G= Antilog [M] bbbt bee

Problem: Find the Geometric mean of the given data:

Xi 0-4 [4-8 8-12 12-16 | 16-20 | 20-24 24-28
fi 5 7 10 15 11 8 4

Solution:

Step-I: To construct table:

Class Interval frequency (fi) Mid-Value log m filog mi
(Xi — Xi+1) m=2tie
2
N=XiL, fi= i=1 filogm;=
Step-Il: Geometric mean, G= Antilog [W] S e




Problem: A person went from City-A to City-B by different transport mode which speed and cover
distance are given below:

transport mode by foot Taxi train Airplane taxi
Speeds in km/h(x) |5 30 70 800 40
distancesinkm (f) | 1 10 430 1200 50

Find the average speed (Harmonic Mean) of the complete journey.




Solution: Step-I:

fi T i
X; X;
N=Xi1 fi= iy i—i=
n fi
Step-II: Harmonic mean, H = I_Vx" T ettt et
Problem: Find the Harmonic mean of the given data:
xi |10-20 |20-30 |30-40 |40-50 | 50-60 60-70 70-80
i |2 3 5 8 6 4 2
Solution:
Step-l:
Class Interval frequency (f;) Mid-Value 1 fi
(Xi = Xi+1) m=it i m ™
2
N=Xiz1 fi= :‘=1§=
Zn fi

i=1m;

Step-II: Harmonic mean, H =




Practical No. 5

Objective: To calculate Quartiles, Deciles and Percentiles of grouped data.

Problem: The following data is related to yearly income of 80 farmers of a village. Compute the Third
Quartile (Qs) income of farmers of the given village?

Income in Lakh |2 3 4 5 6 7 8 9 10
(x;):
No. of farmer (fi): | 1 3 6 12 18 17 13 8 2

Solution: Step-I: To construct the following table

Variable (x;) | frequency(f) | cumulative frequency

Total N=Y1, fi=

Step-II: To calculate % et bttt et e eh A b A At e s bt et ee et h Rt b et bbb s b st et

Step-lIl: To see the value just greater than % in cumulative frequency column =........c.ccccceovrnnnns

Step-IV: In first column, see the value of x correspond to the value getting in step-lIl,
Third QUArlE (Q3) ...

Problem: The following data is related to height of tree in feet of 270 trees of a forest. Calculate Third
Quartile (Qs3) height of tree of the given forest?

Height of tree (x))

35-40

40-45

45-50

50-55

55-60

60-65

65-70

No. of tree (f):

30

70

90

40

20

12

8

Solution: Step-I: To construct the following table

Variable (x;)

frequency(f)

cumulative frequency




Step-Il: To calculate —

Step-lll: To see the value just greater than % in cumulative frequency column =............c.ccceuveee.

Step-1V: Corresponding class is called Third Quartile class

3N

Step-V: Third Quartie (Qs) = L+ N

Problem: The following data is related to yearly income of 80 farmers of a village. Compute the
7thDeciles income of farmers of the given village?

Income in Lakh |2 3 4 5 6 7 8 9 10
(x;):
No. of farmer (f): | 1 3 6 12 18 17 13 8 2

Solution: Step-I: To construct the following table

Variable (x;) | frequency(f) | cumulative frequency

Total N=Yr, fi=

Step-Il: To calculate % S,

Step-lIl: To see the value just greater than % in cumulative frequency column =..........

Step-IV: In first column, see the value of x correspond to the value getting in step-lIl,

T D0l =ttt ettt e e et et e e et e e et e et e et et et eateeaaeaae et eateeateaareatee et eateaateareeateeeean erreans

Problem: The following data is related to height of tree in feet of 270 trees of a forest. To calculate 6t
Deciles height of tree of the given forest?




Heightof tree (x) | 35-40 | 40-45 | 4550 | 5055 | 5560 |60-65 | 65-70
No. of tree (f): 30 70 90 |40 20 12 8

Solution: Step-I to construct the following table:

Class Interval Frequency (f;) | cumulative frequency

Total N=Y", fi=

Step-II: To calculate % ettt eh et L ettt e s et oA h bbbt ettt bbb s e e s R bbbt ettt s s an s

Step-lll: To see the value just greater than % in cumulative frequency column =............c.coccu.....

Step-IV: corresponding class of step-lll is called 6t"Decilesclass

6N
Step-V: 6hDeciles= L + [h (“’TC)] Where L is lower limit of 6th Deciles class, h is magnitude value of

class interval, f is frequency of 6"Decilesclass and C is cumulative frequency of preceding

6hDecilesclass.

30.N

6thDeciles=L + [h (TT)] Sttt e

Problem: The following data is related to yearly income of 180 farmers of a village which are selected
randomly. Compute the 30t percentile income of farmers of the given village?

Income in Lakh (x;): 2 3 4 5 6 7 8 9 10
No. of farmer (f): 11 13 26 32 48 27 13 8 2
Solution: Step-I: To construct the following table

Variable (x;) | frequency(f) | cumulative frequency




Step-Il: To calculate kN

Total N=S, fi= o0

Step-lIl: To see the value just greater than % in cumulative frequency column =..........

Step-1V: In first column, see the value of x correspond to the value getting in step-Iil,
kth percentile =
30t percentile =

Problem: The following data is related to height of tree in feet of 270 trees of a forest which are
selected randomly. To calculate 30t percentile height of tree of the given forest?

Heightof tree (x) | 35-40 | 40-45 | 4550 |50-55 |55-60 |60-65 | 6570

No. of tree (fi): 30 70 90 40 20 12 8

Solution:  Step-l to

COﬂStI‘UCt Class Interval Frequency (f‘l) cumulative frequency the fO||OWII’lg table

Total N=X1, fi=

Step-Il: To calculate L
100

Step-lIl: To see the value just greater than % in cumulative frequency column =..........

Step-IV: corresponding class of step-lll is called ki percentile class

.N
k C

Step-V: ki percentile = L + [h (%)] Where L is lower limit of kth percentile class, h is magnitude

value of class interval, f is frequency of kih percentile class and C is cumulative frequency of preceding

kih percentile class.

30.N

30t percentile =L + [h (%)] TS TSSOSO TROTTRTORPTPPPO



Practical No. 6

Objective: To calculate range, quartile deviation, mean deviation and standard
deviation and coefficient of variance (CV) for ungrouped data.

Problem: Find the range and its coefficient of the given data set:
8,12, 11, 34, 22, 5, 10, 35, 28

Solution: Range, R = L — S where L is largest value and S is smallest value of the data

RANGE, R Tt
. L-S

Coefficient Of RANGE = === =
L+S

Problem: Find the Quartile Deviation of the given data: 4, 8, 12, 11, 34, 22, 5, 10, 35, 28, 30, 35, 26, 27
also find coefficient of quartile deviation.

Solution: Quartile Deviation, Q = _Q3;Q1

Coefficient of Quartile Deviation = %

3101

Problem: The height of 10 mango trees are given below. Find the mean deviation about mean.
22.0,225,22.9,23.0,23.2,23.1,23.4,23.0, 24.1, 23.6 in meter.

Solution:

Step-l: To calculate Average A (Mean)

Step-Il: Construct a table:



Xi [xi—A|

?:1 |X1 _Al =

_SR lx-Al _

Step-lll: Mean Deviation, n = S

Coefficient of Mean Deviation = % et e ettt eee et e et et eateaeaeeateateateateaneaneaneaneaneaneareans

Problem: The yield of wheat of 10 plots are given below. Find the standard deviation in yield data:
22.0,22.5,22.9,23.0,23.2,23.1,23.4,23.0, 24.1 and 23.6 in quintal. Also calculate CV.
Solution:

Step-l: To calculate Arithmetic Mean, x
Step-Il: Construct a table:

Xi Xi—X (xi —x)?




L, (xi—%)?

Step-lll: Standard Deviation, ¢ = \/ET ......................................................................................



Practical No. 7

Objective: To calculate range, quartile deviation, mean deviation, standard

deviation and coefficient of variance (CV) for grouped data.

Problem: Find the range and its coefficient of the given data set:

X 10 |15 |20 [25 |30 |35 |40 |45 |50
f 4 8 12 110 |21 17 119 |7 3
Solution: Range, R =L — S where L is largest value and S is smallest value of the data
RANGE, R mo et
Coefficient of Range = B oo seeeeee s seeee e seseee e seseee e seeeee et
L+S
Problem: Find the range and its coefficient of the given data set:
x | 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50
fl2 5 6 9 13 14 6 4 2
Solution: Range, R = L — S where L is largest value and S is smallest value of the data
RANGE, R =t
Coefficient of Range = 2; TSSOSO PRSP OTTPPTP
Problem: The following data is related to yearly income of 70 farmers of a village which are selected
randomly. Measure the deviation in farmer’s incomes using quartile deviation.
Income in Lakh (x;): | 2 3 4 5 6 7 8 9 10 11
No. of farmer (f): 1 3 6 12 18 11 7 6 4 2




Quartile Deviation, Q = % e

Coefficient of Quartile Deviation = % T e,

3 1

Problem: Find the Quartile Deviation of the following frequency distribution:

X 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50

f 2 5 6 9 13 14 6 4 2
S0 114 o TR
Quartile DeVIation, Q= B o oo oo eeeeeeeeeeeeeeeeeee

Problem: The following data is related to yield of wheat of 60 plots in quintal. To find the mean
deviation about median and coefficient of mean deviation in yield.

yield 8 9 10 11 12 13 14 15
frequency | 2 5 6 20 10 10 2
Solution:

Step-l: To calculate Average A (Median)




Step-ll: Construct table

Variable (x;) | frequency(f) |x; — A | filx; — 4]
N=XY"f= i1 filxi = Al=
Step-lll: Mean Deviation, 1 = W D ueeusesaeset s sas AR RS E SRR Rt st

Problem: The following data is related to height of 200 plants in cm. To calculate mean deviation about
mode of the given data.

Height of tree (xi) 30-32 | 32-34 | 34-36 | 36-38 | 38-40
No. of tree (f): 3 70 90 35 2

Solution:

Step-l: To calculate Average A (MOGE).........ccviiiirrirrseeere s



Step-Il: Construct table

Class Interval | frequency(f;) Mid value (m;) | |m; — A] | fijm; — 4|
N =YL fi7 eq film; — A|=
Step-lll: Mean Deviation, 7 = w= .................................................................................

Problem: The following data is related to income of farmer. To find the standard deviation and CV of

the data.
Income (‘00000)Rs. | 8 |9 |10 | 11|12 | 13|14 | 15
No. of Farmers 2151161201010
Solution:
Step-I: To calculate Arithmetic Mean, X =.........ccoooiivciciicec e

Step-Il: Construct a table:

Xi f Xi—X (xi —x)? fi(xi — x )?
n
Z fi(xi—%)? =
i=1
Step-lll: Standard Deviation, o =v/ D (e

N




Problem: Find the standard deviation, coefficient of standard deviation, variance and CV of the given

data.
Class Interval 10-20 | 20-30 | 30-40 | 40-50 | 50-60
frequency 8 15 45 20 12
Solution:
Step-I: To calculate Arithmetic Mean, X =........cccovoiiiiccccceec s

Step-II: Construct a table:

Class Interval f Mid-Value (m) m—x | (m;—x)% |fi(m; —x)>?

=/ Sz fi(mi%)*

Step-lll: Standard Deviation, o v




Practical No. 8

Objective: To calculate first four central moments, coefficient of Skewness ()
and Kurtosis (f8,) for ungrouped data. Comment on nature of the data.

Problem: Compute first four central moments and the Karl Pearson's coefficient of skewness (;) and
Kurtosis (8,) from the following data: 8, 10, 11, 15, 16, 18, 21, 25, 28, 32, 35, 39, 41 and 42

Solution:

X (x-x) | (x-x)? (x-x)3 (x-x)

X = Y (x=-x)2=...... Y(x=x)*=....... Y(x=-x)4=.....

Arithmetic Mean, x = % ST

First central moment, u, = @ =0

_7\2
Second central moment, p1,, = @ e e e

_=\3
Third central moment, pi5 = Z'(Xn e

_\4
Fourth central moment, 1z, = 2 (XN D oo e et e s

2
Coefficient of Skewnesspg; = %
2

S eerererrrrr e e s s e e r e se e e e e s s nrees Coefficient of Kurtosisf, = %
2



Practical No. 9

Objective: To calculate first four central moments, coefficient of Skewness ()
and Kurtosis (f8,) for grouped data. Comment on nature of the data.

Problem: Compute first four central moments and the Karl Pearson's coefficient of skewness (f8;) and
Kurtosis (f3,) from the following data:

Height of tree (x) | 32 | 33 | 34 [ 35 36| 37 | 38 | 39 | 40

No of trees (f) 3 |5 |8 |1M1]19]23]40|28]| 14

Solution:

X f f.x (x-x) | f. (x-x) f.(xx)2 |f(x-x)3 |f (xx)*

Total N=Xf | Xf.x Yf. (x-x)=0 | Yf. (x-x)2 | Xf. (x-x)3 | Df. (x-x)*

Arithmetic Mean, x = %‘ S

First central moment, p, = Ef'(;_i) =0

_7\2
Second central moment, p1,, = Zf'(’; D e eee e e ese e eesee e et

_\3
Third central moment, u5 = w S et

_x\4
Fourth central moment, p1, = % T e

2

Coefficient of Skewnessf; = % e ertre e e e e e e s e s e
2

Coefficient of Kurtosisg, = % Dttt e rre s s e s s e e e e n e e
2



Practical No. 10
Objective: To calculate correlation co-efficient between two variables.

Problem: Find the correlation coefficient between height and weight of yield of the plants. Data are
given below:

Height in cm 6 |7 8 9 10
weight in gm 20 | 23 24 26 26

Solution:

Step-I: To construct table:

X y x2 y? Xy
i1 X7 =1 Yi= & 5 = 5 =
in = Z)’i = inYiZ
i=1 i=1 i=1
Step-II: (a) n= number of paired observations =
N = Zl=1 | —
(b)x o AR e
Ny - z:1i’l=1 yl -
(c)y= s
—2
Step-lll: (8) 0= [ X L X2 — X e
1 —2
(b) o= \/;Z?zlyiz Y T
(©) COVX, ¥) = = By XY = X X T Fovsssssssssososoo
Step-1V: Karl Pearson correlation coefficient, ry, = %{f’yk ......................................................
x0y

Problem: Find the rank correlation coefficient between height and biomass of the plants. Data are
given below:
Rank in Height 1 2 3 4 5 6 7 8
Rank in biomass 1 2 3 5 6 4 7 8

Solution:
Step-I: Count number of paired observations, n =

Step-Il: To construct table




R
X
R
y
di=R
v
R
X
d?

X
=1 di2=

St - -
e
p-ll
|.
.
an
k
(¢0)
co
e i
nt
’ p
1
R ff —
(l;l 1.2
n(n<-1
)



Objective: To fit linear regression equation on the given data.

Practical No. 11

Problem: Fit the regression equation of y (yield in kg) on x (number of root fibers) of turmeric crop from

the following data.

No.ofroots |8 |7 |5 10 (11 ]9 12 114 | 13

Yield (inkg) | 1.2 [11]07[13[13][10]14 /13|14

Solution:

Step-I: To construct table:

X y X2 y2 Xy
i1 %= =1 Yi= & 5 = 5 -
Z Xi = Z Yi = Z XiYi
i=1 i=1 i=1
Step-II: (a) n= number of paired ObSEIVALIONS =..........coiiiieeree s
— _XiLaXi _
(b)x e

_ Cov(x.y)_

Step-1V: Karl Pearson correlation coefficient, ry = ———="=........ccoovrrmninnrrcrerneeene,

Ox0y

. . . (ox
Step-V: regression coefficient, byx = a—y X TRy T ettt
X

Step-VI: regression equation, y - y = by (X - x)




Practical No. 12

Objective: To test significant difference between sample mean and population
mean using t-test

Problem: A sample of 10 trees which height are 10.5, 10.4, 10.8, 11.3, 12.5, 12.7, 11.5, 11.8, 12.1 and
11.5 meter. Test whether the sample comes from a forest which trees mean height is 11.

Solution: Step-I (a): Null Hypothesis Ho: Here we set up the null hypothesis that there is no significant
difference between sample mean and population mean.

(b): Alternative hypothesis Hi: we set up the alternative hypothesis that there is significant difference
between sample mean and population mean.

Step-Il: to calculate test statistic t

Xi Xi —X (x; —E)Z

n - n - -
Ziil Xi= Zi=11(xi —x)*=

n
j— R o
Sample mean, x = % ettt e a AR Attt b st b e e e st b bbbt et s s s nnns

n-1
t= X—u =
PP
Step-Ill: Conclusion: Since calculated value of |t| is ............ tabulated value of t at a % level of

significance then NUIl NYPOThESIS iS.........cirriiree e



Practical No. 13

Objective: To test significant difference between two sample means for
independent samples and paired samples using t-test

Problem: A sample of 10 trees from forest A which height are 11.5, 11.4, 11.8, 12.3, 12.5, 13.3, 12.5,
12.8, 13.1 and 11.5 meter and second sample of 8 trees from forest B which height are 12.8,
12.3, 12.5, 13.8, 12.5, 12.8, 13.1 and 14.1 meter. Test whether forest A and B have same
average height trees or not?

Solution: Step-I:(a) Null Hypothesis Ho: Here we set up the null hypothesis that there is no significant
difference between two sample means.

(b) Alternative hypothesis Hi: we set up the alternative hypothesis that there is significant difference
between two sample means.

Step-Il: to calculate test statistic t

X X; — E (xl- - E )2
n - n - -
Ziil Xi= Zi=11(xi —x)*=
—_ an Xi
Sample mean, x = ‘Zl TR
1

Vi Vi =y (i —¥)?




Z?=21Yi= 2:1=21(yl _y)2=

—_X2
Sample mean, y = T

2

g =/ O TR A 0 Y)

ni+ny,—2

Step-Ill: Conclusion: Since calculated value of |t| is ............ tabulated value of t at & % level of
significance then NUIL NYPOINESIS S........c.cuvvriuiiririieer e

Problem: The following given yield data is related to before and after applying a soil treatment

Before treatment 79 |85 |73 |97 10.3 10.2 1.1 8.9 8.5

After treatment 96 |110.1/89 108 121 11.5 11.0 10.1 8.9

Test whether there is any significant effect of the soil treatment on the yield or not?

Solution: Step-I: (a) Null Hypothesis Ho: Here we set up the null hypothesis that there is no significant
difference between two sample means.

(b) Alternative hypothesis Hi: we set up the alternative hypothesis that there is significant difference
between two sample means.

Step-II: to calculate test statistic t

X; Vi di=y; — X; d; —d (d; —d)?

n -

i=1%i" i=1(d; —d)?=




— n _d.
Sample mean, d = % ettt b ettt bbb b b e e ettt et e R ettt tane

n . —A\2
S - \/Zl:1(dl d) =

n-—1

Step-Ill: Conclusion: Since calculated value of |t| is ............ tabulated value of t at a % level of
significance then NUIl NYPOTNESIS IS........ccurueriiiiiiiice e s



Practical No. 14

Objective: To test goodness fit of the distribution and association between two
attributes using chi Square test.

Problem: The no. of deaths due to covid-19 over the days of week is following:

Day’s Sun | Mon | Tue | Wed | Fri | Sat | Sun
No.ofdeath | 14 |11 |13 |10 [12|9 |15
Test whether death due to covid-19 is distributed uniformly over the days of week or not?

Solution: Step-I: (a) Null Hypothesis Ho: Here we set up the null hypothesis that there is no significant
difference between observed frequencies and expected frequencies.

(b) Alternative hypothesis Hi: we set up the alternative hypothesis that there is significant difference
between observed frequencies and expected frequencies.

Step-II: Calculate test statistic, 2

0; E; 0;—E | (0;—E)* (0; — E;)?
E;
(0;—Ep)?_
XZ = ?:1 g e
Step-Ill: Conclusion: Since calculated value of yis ........... than tabulated value of y2at 5 % level of

significance then NUIl NYPOtNESIS IS........c.oviueiririiiere e,



Practical No. 15

Objective: To test goodness fit of the distribution and association between two
attributes using chi Square test.

Problem: The following data is related to eye colour father and their son.

Father’s eye colour
Blue Black Total
w S Blue 70 30 100
S 28 Black 20 80 100
N v O
Total 90 110 200

Test whether there is any association between father’s eye colour and son’s eye colour or not?

Solution:
Step-I:(a) Null Hypothesis Ho: Here we set up the null hypothesis that there is no association between

two attributes.
(b) Alternative hypothesis H1: we set up the alternative hypothesis that there is any association between

two attributes.
Step-Il: calculate expected frequencies:

Attribute A
a A Total
@ B (@B) (AB) (B)
2 B (@B) (4B) (B)
Em
Total (@) (A) N
Expected frequencies,
- B)(a) _
E(apB) = BT
- B _
E(AB) = Ty R
E((XB) - (B)(«) -
T TS
T R
Step-Ill: to calculate test statistic, y?
0; E; 0; - E; (0; — Ey)* (0; — Ey)?
E;
(0i=Ei)*_
X=X
Step-1V: Conclusion: Since calculated value of yZis ........... than tabulated value of y2at 5 % level of

significance then NUIl NYPOTNESIS IS..........creiirrcce e




Practical No. 16
Objective: To compare several sample means using one-way ANOVA

Problem: The data relate to the five varieties of fertilizers using CRD conducted in a field with four
plots per variety.

Varieties Seed yield of sesame
(gm/plot)
V1 6 7 7 6
V2 8 9 10 8
V3 5 6 6 5
V4 6 6 7 4
V5 5 7 6 5

Test whether the varieties are differs significantly or not?
Solution: Null Hypothesis: Here we set up the null hypothesis that the treatments are not differ
significantly.

Alternative Hypothesis: At least one of the treatments differs significantly.

Varieties Seed yield of sesame Total Mean
(gm/plot)

V1 6 7 7 6 | ... |

V2 8 9 10 8 | ... |

V3 5 6 6 5 | .

V4 6 6 7 4 | ]

V5 5 7 6 5 | e |

G=.......

1. No. of treatment = K =. ..o
2. No. of observation, N = n1+notns+ Natns =.coeeiieee e,
3. Grand total, G=1 X aj .o,
4. Correction Factor, C.F.=%2 Tt e
5. Raw of Sum Squares, RSS =.........cccoiiiiiiiiiiieeee e,
6. Total Sum of Squares, TSS=RSS —C. F.=.. ...,
7. Sum of squares due to treatment, SST= L A .

ng Nz N3 Ng Ng



Table: Analysis of Variance

Source of| Degree of Sum of Mean sum of Variance Ratio | Tabulated F
variation freedom Square square

Treatment | k-1=...... SST=...... MSST=........... Fe. Fos=.......

Error N-k=....... SSE=....... MSSE=..........

Total N-1=.......

Since calculated value of F is ...... than tabulated of Fos then the null hypothesis
.............................. at 5% level of significance.

Since the null hypothesis is rejected so we calculate Critical difference (C.D.)

Standard error of difference between two treatments = J (i + i) * MSSE =....ccoviiiiinn

ni nz



Practical No. 17

Objective: To test equality of several treatment means using two-way ANOVA

Problem: Four varieties of Onion were compared as regard yields within four block in RBD. The data
pertaining to yield in kg per plot are given below:

varieties Block

I Il Ml v
A 4 5 3 4
B 6 8 4 6
C 4 6 5 5
D 6 7 6 7

Analyze the data and give conclusion?

Solution: Null hypothesis Ho: There is no significant difference between treatments as well as blocks
as regard yield.

Alternative hypothesis Hi: At least two treatments as well as blocks are differ significantly as regard

yield.
varieties Total Mean

Block

I Il 11 v
A 4 5 3 4 |
B 6 8 4 6 | |
C 4 7 5 5 | |
D 6 9 8 7 s |
Total | ... ... |..... |... G=......
Mean | ... |..oo. | |.oii
1. NUMbEr Of treatmENtS = K =
2. Number of repliCation = I =.......eiiieei e
3. Total number of 0bServation = 1K =.. ...
4. Grand Total (G) = Xiiy X oq i =oevvviierieiicieesccs s
5. Correction factor = % D ettt ettt ettt et ettt ettt rtareaeeaeear ettt rtartaraararaaaann

6. Total sum of squares (TSS) = (y112 + y122 + y132 + ...+ yk?) - C. F =



_TE+TZ+-+Tf

7. Sum of Squares due to treatment (SST)

8. Sum of Squares due to Block (SSB) = w— CF =

ANOVA TABLE
Sources of D.F S.S M.S.S Variance Ratio Tabulated F
variation
Treatments | cooveveees | s s e,
Blocks | e s i i
Error | s
Total | |
Since calculated value of Fis ............ than tabulated of F at 5% level of significance so null hypothesis
I ettt
Now we calculate Critical difference (C.D.)
Standard Error of difference between two treatment means = fz MTSSE S
Standard Error of difference between two Block means = fz MIfSE T

Critical Difference (C.D) = (S.E.)aifrX tos (€rmor d.f) =......ooooiiiiiii i,



Practical No. 18

Objective: To draw a simple random sample and estimate population mean and
population variance.

Problem: Draw a sample of size n=3 using simple random sampling with —out replacement (SRSWOR)

from a population unit 1, 2, 3, 4 and 5. Show the sample mean and sample mean square is an

unbiased estimate of population mean and population mean square and to determine its
variances and S.E.

Solution: Step-I: Construct the following table:

S.N. Possible Sample mean | Sample Mean n — Yn) On — Yn)?

Samples _ Square (s?)
In

Total

Step-Il: calculate:

Number of all possible samples of size n from N = (V)

)2
Sample Mean Square, s* = 20;;+n)

Population Mean, yy = %




)2
Population Mean Square, 2 = XYM

N—-1
E() = a5
2
B0 =
Var(y,) = — S2
Standard Error = \/Var(y,,) =Z(y_n(l_V)y_N) =



