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FOREWORD

The practical manual on BSH111, Elementary Statistics will be an
excellent guide for the undergraduate students. Questions are classified as per the
Fifth Dean’s committee report and more than 15 questions are given to illustrate
the concepts explained in the syllabus. The questions on the manual starts with a
detailed step about the problems to solve. As each section has examples follow
the necessary steps, the student will be highly benefited from the manual. Apart
from this, it would help the undergraduate students to get familiarity with
elementary statistic in solving the mathematical problem and solved the statistics

analysis.

(Prof. Anupam Mishra)
Vice Chancellor
Central Agricultural University
Imphal, Manipur
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Preface

Statistics has developed and grown into a full fledge inductive science dealing
with the various aspects of chance phenomena. Growing at a comparatively fast pace,
Statistics has now established itself as a discipline which has the widest range of
applications among all science subjects. It has been common experience everywhere
that theory and practical demonstration are held separately, development of theory
under well define assumptions, derivation of formulas and analysis of techniques etc.
for various statistical problems are discussed in theory classes, whereas practical
demonstrations of the discussed theory are conducted during practical classes. The

manual devotes and restricts mainly to the syllabus of our university.

The aim of this manual is specially for researchers and students of applied
statistics at undergraduate levels. It is the lecture notes prepared during the past six
years to teach the students of our university. This will provide a scientific approach
and practical guide to the students when they conducted field experimentation. They
can use statistical tools and techniques to interpret findings with confidence. In order
to make the manual concise and handy | have included only a limited number of

problems with their steps.

Taibangjam Loidang Chanu



SYLLABUS

Grouped data representation; Histogram, Frequency polygon; Bar and Pie Chart;
Multiple components graphs and charts, Measures of Central Tendency - Mean Median and
Mode; Measures of Dispersion-Standard deviation. Coefficient of Variation, Large sample
test-z-test, Small sample test — t-test for single mean, Paired t-test, Chi square; Test of
Goodness of Fit; Test of independence of attributes, Simple Correlation and fitting of linear

regression analysis
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Practical No. 1

Objective: Preparation of frequency distribution

Question: The following data relate to the grain yield of potato of 50 experimental plots in

gm per plot

170, 160, 126, 181, 174, 164, 143, 165, 129, 166, 164, 154, 139, 128, 120, 168,
100, 143, 65, 162, 93, 80, 129, 166, 164, 154, 139, 128, 120, 168, 150, 118, 143,
120, 86, 170, 111, 169, 141, 164, 161, 170, 136, 195, 91, 187, 145, 189, 156, 190.

Solution: For the construction of frequency distribution
should be followed

table the following steps

1
Step I: The appropriate number of classes may be decided by Yule s formula 2.5 X ns ,
where n is the total no. of observations.

Step 11: Calculate range=Maximum value in the data set- minimum value in the data set

Step 111: Calculate the class interval as

C:_Maximum value in the data set— minimum value in the data set

No.of classes

IV: Construct the frequency distribution table

Class interval

Telly mark

Frequency




Practical No. 2

Objective: To drawing of Histogram, Frequency polygon, Frequency curve, Less than ogive, greater than
ogive
Question:  Draw histogram, frequency polygon, freq. curve, less than ogive, greater than ogive of the freq.
distribution table:
Class 20-35 | 35-50 | 50-65 | 65-80 | 80-95 |95-110| 110- | 125- | 140- | 155- | 170- | 185- | 200- | 215- | 230-245
125 | 140 | 155 | 170 | 185 | 200 | 215 | 230
Freq. (f) 1 4 6 9 12 | 18 | 31 | 36 | 33 | 20 | 12 9 5 3 1
Solution: Construct the following frequency table;
Class interval Frequency Mid-point Less than More than
cumulative cumulative
frequency frequency




Practical No.3

Objective: To draw Bar diagram, pie chart, multiple components graphs and charts

Bar diagram:

Question: The production of major foodgrain crops in Sikkim in the year 2017-2018 was as follows:

Crops Production in’ 000 Tonne
Rice 17.6
Wheat 0.2
Oilseed 5.8
Pulses 5.1
Coarse cereal 71
Food grains 93.9

Draw the simple bar diagram and Pie Diagram for this data.

Pie Diagram:
Question: The production of major foodgrain crops in Sikkim in the year 2017-2018 was as follows:

Crops Production in’ 000 Tonne
Rice 17.6

Wheat 0.2

Oilseed 5.8

Pulses 5.1

Coarse cereal 71

Food grains 93.9

Total 193.6

Draw the Pie Diagram for this data.

Multiple bar diagram:

Question: Draw a multiple bar diagram for the following data which represented agricultural production
in Sikkim

Year Rice( in ‘000 tones) Wheat (in ‘000 tones) Oilseed (in ‘000 tones)
2010 24.3 5.9 94
2011 21 2.7 7.9
2012 20.9 0.6 7.8
2013 21.3 0.4 7.1
2014 20.3 0.2 7.1




Practical No. 4
Objective: To find out mean, median, mode, variance and the coefficient of variation

Question: The following observation are onion production of a village. Find out the mean, the median, the
mode, variance and the coefficient of variation from the following data-

Class 20-35(35-50[50-65|65-8080-95| 95- | 110- | 125- | 140- | 155- | 170- | 185- | 200- | 215- | 230-245
110 [ 125 | 140 | 155 | 170 | 185 | 200 | 215 | 230
Freq. (fi) 1 4 6 9 [ 12 118 | 31 |36 |33 |20 |12 | 9 5 3 1

Solution: Step I:
Construct the following frequency table:

Solution:

Class Frequency(fi) Mid-point (xi) Cumulative freq fixi

Step I11: For a continuous frequency distribution the mean is given by-

—_>fixi
=3

Xi= mid-value
Fi= frequency of the ith class
For a continuous frequency distribution, the median is given by-

N
=—C
Md = l + ZT X h
I = lower limit of the median class
¢ = cumulative frequency just above the median class

f = frequency of the median class
h = height of the median class



For a continuous frequency distribution, the mode is given by-

=4 Smf1
M, =1+ me—f1—fzx h

| = lower limit of the model class
fm = frequency of the model class
f1 = frequency of the preceding model class

f> = frequency of the succeeding model class

. ] Y fi (xi—%)*
Variance: 2 ot
g >fi

Coefficient of variation: The formula of coefficient of variation ( C.V) is given by

Standard deviation
X 100

C.v=
Mean



Practical No. 5

Objective: To test significant difference between means in case of single sample, two sample (independent)
and two samples (Paired) using t-test.

t-test for single mean-n

Question: From a random sample of pigs fed on a diet A the increased in weights in Ib in a certain period
are 10.2,6.7,16.4,17.3,13.5,12.5,8.2,14.9,15.5 &9.3

Test that the population from which the sample is drawn has a mean 14.

Solution: Step I: Null hypothesis, Hy: u = 14

Step 11: Test Statistics, t= f_“
I
Xi xlz
Where,  s2 = ﬁ [ x7 — nx?]

Step I11: Write the Conclusion



t-test for difference of mean-

Question: An anthropological survey of Jaintia people of the following data of heights of 10 males and

10 females. Test whether the Jaintia males and females are equally tall or not.

Heights of males (in cm) . [ 185 160 152 158 165 150 156 161 157 154
Heights of females (in cm) : 150 148 152 149 154 156 149 150 146 148
Solution :
Step I: Null hypothesis, H,: Jaintia males and females are equally tall
. P __ lx=¥
Step II: Test Statistics ,t=—————
Vs2(—=+=2)
ni n2
2 2
Xi Vi Xi Yi
2 1
Where, s =

P [Xxf —ny %2 + Yy —nyy?]

Step I11: Write the Conclusion




Paired t-test-

Question: A certain stimulus is to be tested for its effect on blood pressure. 12 men have their blood
pressure measured before and after the stimulus.

Before : 120 124 130 118 140 128 140 135 126 130 126 127

After : 128 131 131 127 132 127 141 137 118 132 129 135

Test whether the stimulus has any effect on blood pressure.

Solution: Null hypothesis, Hy: The stimulus has no effect on blood pressure
Step I1: Test Statistics, t= ]

Sd

Vn

Xi Vi di =x — i d?

Where, x; =blood pressure of the ith men before the stimulus is administered
y; = blood pressure of the ith men after the stimulus is administered
n = sample size

d_i =1xi — Vi
d= ;Z di
1
53 == [T d? —nd?]

Step I11: Write the Conclusion



Practical No 6.

Objective: To test significant difference between means in case of single sample, two samples and test of
difference between two standard deviations using Z-test.

One sample Z test

Question: A sample of 900 members has a mean 3.4cm and standard deviation 2.61 cm. Is the sample
from a large population of mean 3.25 cm and standard deviation 2.61 cm?

Solution: Step I: Null hypothesis, Hy: 4 = 3.25cm
X—p
g

yn
Step I11: Write the Conclusion

Step I1: Test Statistics, z=

Test of significance for difference of means

Question: The mean yield of wheat per hectare for 150 villages selected in a random sample from district
A is 32.24 qgtls. With standard deviation 21.31 qtls . A second sample of 100 villages from a
district B shows the mean yield 24.58 with standard deviation19.78 qtls. Examine the
significance of difference in mean yield of two districts.

Solution: Step I: Null hypothesis, Hy: uy = s,

Step I1: Test Statistics, Z:%
Ry

N

Step I11: Write the Conclusion
Test for difference between two standard deviations

Question: The mean nutrient contents in a sample of 100 bags of ammonium chloride is 5.4 kg per bag
with standard deviation 13.7 kg. In another sample of 160 bags, the mean nutrients contents
are found to be 5.4kg per bag with standard deviation 21.3 kg. Are the two results consistent?

Solution: Step I: Null hypothesis, Hy: 0, = 0,

Step I1: Test Statistics, Z= 5125

~ 2 A
o1 22

——+
2nq 2np

Step I11: Write the Conclusion



Practical No. 7

Objective: To test the Chi-square test of Goodness of Fit and independence of attributes
Chi-square test of goodness of fit

Question: The following are (a) the observed frequencies & (b) expected frequencies of normal variate
using the mean and standard deviation of (a)

G 3 21 150 335 326 135 26 4

Ei 3 31 148 322 319 144 30

w

Test the goodness of fit by applying suitable criterion.
Solution: Step I: Null hypothesis, Hy: Normal fit is good

_E2
Step I1: Test Statistics, y = ¥ [{%=5)

Ej

0; E; 0; — Ei)z/
E;

Step I11: Write the Conclusion
Chi- square test of independence of attributes

Question: Two sample polls of votes for two candidates A and B for a public office are taken,
one from among the residents of rural areas. The results are given in the adjoining

table. Examine whether the nature of the area is related to voting preferences in this

election.
Area Votes for Total
A B
Rural 620 | 380 1000
Urban 550 | 450 1000
1170 | 830 2000

Solution: Step I: Null hypothesis, H,: the nature of the area is independent of the voting preference in the

election

Step I1: Test Statistics, y2 = Y[

(0i—E)*

—

Under H, ,we get expected frequencies as follows:

E

th

row total X jt column total

ij —

Grand total



Step I11: Write the Conclusion



Practical No 8.

Objective: To calculate correlation co-efficient between two variables

Question: Calculate the correlation coefficient for the following heights (in inches) of fathers (x) and

their sons (y) :

X 65 66 67 67 68 69 70 72
y 67 68 65 68 72 72 69 71
Solution:
Step I: Construct the table-
X Y X? Y? XY
- N X ) ayi= =1 XY=
z X = z Yi = Z Xi =
i=1 i=1 i=1
Step I1: Number of paired observations, n =
S 1
X = ;27{;1 Xi
5 _ 1 n
Y = -y

1 — Ny —
Cov(xy) =—Xisy X y; — X Xy

Step 111: Calculate the Karl Pearson correlation coefficient,r,, = Covlxy) —

Ox0y




Practical No. 9

Objective: Fitting of simple linear regression on the given data

Question: The following table gives the length of green jute plant (in cm) and weight of dry jute fibre (in gm)

for 10 jute plants.

Length of green Weight of dry jute Length of green Weight of dry jute
plant fibre plant fibre
111 1.20 118 2.10
125 2.15 140 3.05
135 2.70 150 4.10
165 5.25 160 5.70
171 6.05 185 7.25

Calculate the linear regression of dry fibre on length of green plant. Also find the expected dry

weight of a120cm long green plant.

Solution: Construct the table-

X

XY

n

i=1

n
z Yi =
i=1

n —_
i=1XiYi—

Step Il: Number of observations, n =

S|

X izt X
Z?=1 Vi

b = nyxy-XxXy
YET nRx?-(Tx)?

S|

3_/:

a=y — by, X

Step I11: Find the regression equation, y = a+ by, X

Step IV: When x=120,y =




