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Statistics 

Statistics has been defined differently by different authors from time to time. One 

can find more than hundred definitions in the literature of statistics. 

Statistics can be used either as plural or singular. When it is used as plural, it is a 

systematic presentation of facts and figures. It is in this context that majority of people use 

the word statistics. They only meant mere facts and figures. These figures may be with 

regard to production of food grains in different years, area under cereal crops in different 

years, per capita income in a particular state at different times etc., and these are generally 

published in trade journals, economics and statistics bulletins, news papers, etc., 

When statistics is used as singular, it is a science which deals with collection, 

classification, tabulation, analysis and interpretation of data. The following are some 

important definition of statistics. 

Statistics is the branch of science which deals with the collection, classification and 

tabulation of numerical facts as the basis for explanations, description and comparison of 

phenomenon - Lovitt 

The science which deals with the collection, analysis and interpretation of numerical data - 

Corxton & Cowden 

The science of statistics is the method of judging collective, natural or social phenomenon 

from the results obtained from the analysis or enumeration or collection of estimates - 

King 

Statistics may be called the science of counting or science of averages or statistics is the 

science of the measurement of social organism, regarded as whole in all its manifestations 

- Bowley 

Statistics is a science of estimates and probabilities  -Boddington 

Statistics is a branch of science, which provides tools (techniques) for decision making in 

the face of uncertainty (probability) - Wallis and Roberts 

This is the modern definition of statistics which covers the entire body of statistics 

All definitions clearly point out the four aspects of statistics collection of data, 

analysis of data, presentation of data and interpretation of data. 



 

Importance: Statistics plays an important role in our daily life, it is useful in almost all 

sciences – social as well as physical – such as biology, psychology, education, economics, 

business management, agricultural sciences etc., . The statistical methods can be and are 

being followed by both educated and uneducated people. In many instances we use sample 

data to make inferences about the entire population. 

1. Planning is indispensable for better use of nation‟s resources. Statistics are 

indispensable in planning and in taking decisions regarding export, import, and 

production etc., Statistics serves as foundation of the super structure of planning. 

2. Statistics helps the business man in the formulation of polices with regard to 

business. Statistical methods are applied in market and production research, quality 

control of manufactured products 

3. Statistics is indispensable in economics. Any branch of economics that require 

comparison, correlation requires statistical data for salvation of problems 

4. State. Statistics is helpful in administration in fact statistics are regarded as eyes of 

administration. In collecting the information about population, military strength etc., 

Administration is largely depends on facts and figures thud it needs statistics 

5. Bankers, stock exchange brokers, insurance companies all make extensive use of 

statistical data. Insurance companies make use of statistics of mortality and life 

premium rates etc., for bankers, statistics help in deciding the amount required to 

meet day to day demands. 

6. Problems relating to poverty, unemployment, food storage, deaths due to diseases, 

due to shortage of food etc., cannot be fully weighted without the statistical balance. 

Thus statistics is helpful in promoting human welfare 

7. Statistics are a very important part of political campaigns as they lead up to 

elections. Every time a scientific poll is taken, statistics are used to calculate and 

illustrate the results in percentages and to calculate the margin for error. 

In agricultural research, Statistical tools have played a significant role in the analysis and 

interpretation of data. 

1. In making data about dry and wet lands, lands under tanks, lands under irrigation 

projects, rainfed areas etc., 

2. In determining and estimating the irrigation required by a crop per day, per base 

period. 

3. In determining the required doses of fertilizer for a particular crop and crop land. 



 

4. In soil chemistry also statistics helps classifying the soils basing on their analysis 

results, which are analyzed with statistical methods. 

5. In estimating the losses incurred by particular pest and the yield losses due to insect, 

bird, or rodent pests statistics is used in entomology. 

6. Agricultural economists use forecasting procedures to determine the future demand 

and supply of food and also use regression analysis in the empirical estimation of 

function relationship between quantitative variables. 

7. Animal scientists use statistical procedures to aid in analyzing data for decision 

purposes. 

8. Agricultural engineers use statistical procedures in several areas, such as for 

irrigation research, modes of cultivation and design of harvesting and cultivating 

machinery and equipment. 

Limitations of Statistics: 

1. Statistics does not study qualitative phenomenon 

2. Statistics does not study individuals 

3. Statistics laws are not exact laws 

4. Statistics does not reveal the entire information 

5. Statistics is liable to be misused 

6. Statistical conclusions are valid only on average base 

Types of data: The data are of two types i) Primary Data and ii) Secondary Data 

Primary data 

The data which is collected by actual observation or measurement or count is called primary 

data. 

Methods of collection of primary data 

Primary data is collected in any one of the following methods 

1. Direct personal interviews. 

2. Indirect oral interviews 

3. Information from correspondents. 

4. Mailed questionnaire method. 

5. Schedules sent through enumerators. 

  

 

 

 



 

Direct personal interviews 

The persons from whom information are collected are known as informants or respondents. 

The investigator personally meets them and asks questions to gather the necessary 

information. 

Merits 

1. The collected informations are likely to be uniform and accurate. The investigator is 

there to clear the doubts of the informants. 

2. People willingly supply information because they are approached personally. Hence 

more response is noticed in this method then in any other method. 

Limitations 

It is likely to be very costly and time consuming if the number of persons to be interviewed 

is large and the persons are spread over a wide area. 

Indirect oral interviews 

Under this method, the investigator contacts witnesses or neighbors or friends or some other 

third parties who are capable of supplying the necessary information. 

Merits 

For almost all the surveys of this kind, the informants like within a closed area. 

Hence, the time and the cost are less. For certain surveys, this is the only method available. 

Limitations 

The information obtained by this method is not very reliable. The informants and the person 

who conducts a survey easily distort the truth. 

Information from correspondents 

The investigator appoints local agents or correspondents in different places and compiles 

the information sent by them. 

 Merits 

• For certain kinds of primary data collection, this is the only method available. 

• This method is very cheap and expeditious. 

• The quality of data collected is also good due to long experience of local 

representatives. 

Limitations 

Local agents and correspondents are not likely to be serious and careful. 

Mailed Questionnaire method 

Under this method a list of questions is prepared and is sent to all the informants by post. 

The list of questions is technically called questionnaire. 



 

Merits 

1. It is relatively cheap. 

2. It is preferable when the informants are spread over a wide area. 

3. It is fast if the informants respond duly. 

Limitations 

1. Were the informants are illiterate people, this method cannot be adopted. 

2. It is possible that some of the persons who receive the questionnaires do not return 

them. Their action is known as non – response. 

Schedules sent through enumerators 

Under this method, enumerators or interviewers take the schedules, meet the informants and 

fill in their replies. A schedule is filled by the interviewer in a face to face situation with the 

informant. 

Merits 

1. It can be adopted even if the informants are illiterate.  

2. Non-response is almost nil as the enumerators go personally and contact the 

informants. 

3. The informations collected are reliable. The enumerators can be properly trained for 

the same. 

Limitations 

1. It is costliest method. 

2. Extensive training is to be given to the enumerators for collecting correct and uniform 

informations. 

Secondary data 

The data which are compiled from the records of others is called secondary data. 

The data collected by an individual or his agents is primary data for him and secondary data 

for all others. The secondary data are less expensive but it may not give all the necessary 

information. 

Secondary data can be compiled either from published sources or from unpublished sources. 

Sources of published data 

1. Official publications of the central, state and local governments. 

2. Reports of committees and commissions. 

3. Publications brought about by research workers and educational associations. 

4. Trade and technical journals. 

5. Report and publications of trade associations, chambers of commerce, bank etc. 



 

6. Official publications of foreign governments or international bodies like U.N.O, 

UNESCO etc. 

Sources of unpublished data 

All statistical data are not published. For example, village level officials maintain records 

regarding area under crop, crop production etc. They collect details for administrative 

purposes. Similarly details collected by private organizations regarding persons, profit, sales 

etc become secondary data and are used in certain surveys. 

Characteristics of secondary data 

The secondary data should posses the following characteristics. They should be reliable, 

adequate, suitable, accurate, complete and consistent. 

Difference between Primary and secondary data 

 Primary Data Secondary Data 

Original data 
Primary data are original because 
investigation himself collects them. 

Secondary data are not 
original since investigator 
Makes use of the other 
agencies. 

  Suitability 
If these data are collected accurately and 
systematically their suitability will be very 
positive. 

These might or might not suit 
the objectives of enquiry. 

Time and 
labour 

These data involve large expenses in 
terms of money, 
time and manpower 

These data are relatively less 
costly. 

Precaution 
don’t need any great precaution while using 
these data. 

These should be used with 
great care and caution. 

Variables and Attributes: 

Variability is a common characteristic in biological sciences. A quantitative or qualitative 

characteristic that varies from observation to observation in the same group is called a 

variable. In case of quantitative variables, observations are made using interval scales 

whereas in case of qualitative variables nominal scales are used. Conventionally, the 

quantitative variables are termed as variables and qualitative variables are termed as 

attributes. Thus, yield of a crop, available nitrogen in soil, daily temperature, number of 

leaves per plant and number of eggs laid by insects are all variables. The crop varieties, 

soil types, shape of seeds, seasons and sex of insects are attributes. 

The variable itself can be classified as continuous variable and discrete variable. 

The variables for which fractional measurements are possible, at least conceptually, are 

called continuous variables. For example, in the range of 7 kg to 10 yield of a crop, yield 



 

might be 7.15 or 7.024kg. Hence, yield is a continuous variable. The variables for which 

such factional measurements are not possible are called discrete or discontinuous 

variables. For example, the number of grains per panicle of paddy can be counted in full 

numbers like 79, 80, 81 etc. Thus, number of grains per panicle is a discrete variable. The 

variables, discrete or continuous are dented by capital letters like X and Y. 

Construction of Frequency Distribution Table: 

In statistics, a frequency distribution is a tabulation of the values that one or more 

variables take in a sample. Each entry in the table contains the frequency or count of the 

occurrences of values within a particular group or interval, and in this way the table 

summarizes the distribution of values in the sample. 

The following steps are used for construction of frequency table Step-1: The number of 

classes are to be decided 

The appropriate number of classes may be decided by Yule‟s formula, which is as 

follows: 

Number of classes = 2.5 x n1/4. where n is the total number of observations 

Step-2: The class interval is to be determined. It is obtain by using the relationship 

Maximum value in the given data – Minimum value in the given data 

C.I = ------------------------------------------------------------------------------------- 

Number of classes 

Step-3: The frequencies are counted by using Tally marks 

Step-4: The frequency table can be made by two methods 

a) Exclusive method 

b) Inclusive method 

a) Exclusive method: In this method, the upper limit of any class interval is kept the same 

as the lower limit of the just higher class or there is no gap between upper limit of one 

class and lower limit of another class. It is continuous distribution  

Ex. 

C.I. Tally Marks Frequency (f) 

0-10   

10-20   

20-30   

 



 

b) Inclusive method: There will be a gap between the upper limit of any class and the 

lower limit of the just higher class. It is discontinuous distribution 

Ex. 

C.I. Tally Marks Frequency (f) 

0-9   

10-19   

20-29   

 

To convert discontinuous distribution to continuous distribution by subtracting 0.5 from 

lower limit and by adding 0.5 to upper limit 

Note: The arrangement of data into groups such that each group will have some numbers. 

These groups are called class and number of observations against these groups are called 

frequencies. 

Each class interval has two limits 1. Lower limit and 2. Upper limit 

The difference between upper limit and lower limit is called length of class interval. 

Length of class interval should be same for all the classes. The average of these two limits 

is called mid value of the class.  

Example: Construct a frequency distribution table for the following data 25, 32, 45, 8, 24, 

42, 22, 12, 9, 15, 26, 35, 23, 41, 47, 18, 44, 37, 27, 46, 38, 24, 43,46, 10, 21, 36, 45, 22, 

18. 

  Solution:  Number of observations (n)    = 30 

    Number of classes  = 2.5 x n1/4 

= 2.5 x 301/4 

= 2.5 x 2.3 

= 5.8   ̴ 6.0 



 

 

Diagrammatic representation of data 

Diagrams 

Diagrams are various geometrical shape such as bars, circles etc. Diagrams are 

based on scale but are not confined to points or lines. They are more attractive and 

easier to understand than graphs. 

Merits 

1. Most of the people are attracted by diagrams. 

2. Technical Knowledge or education is not necessary. 

3. Time and effort required are less. 

4. Diagrams show the data in proper perspective. 

5. Diagrams leave a lasting impression. 

6. Language is not a barrier. 

7. Widely used tool. 
 

Demerits (or) limitations 

1. Diagrams are approximations. 

2. Minute differences in values cannot be represented properly in diagrams. 

3. Large differences in values spoil the look of the diagram. 

4. Some of the diagrams can be drawn by experts only. eg. Pie chart. 

5. Different scales portray different pictures to laymen. 
 

Types of Diagrams 

The important diagrams are 

1. Simple Bar diagram. 

2. Multiple Bar diagram. 

3. Component Bar diagram. 

4. Percentage Bar diagram. 

5. Pie chart 

6. Pictogram 

7. Statistical maps or cartograms. 
 

In all the diagrams and graphs, the groups or classes are represented on the x-

axis and the volumes or frequencies are represented in the y-axis. 
Simple Bar diagram 

If the classification is based on attributes and if the attributes are to be 

compared with respect to a single character we use simple bar diagram. 



 

 

 
Example 

1. The area under different crops in a state. 

2. The food grain production of different years. 

3. The yield performance of different varieties of a crop. 

4. The effect of different treatments etc. 
 

Simple bar diagrams Consists of vertical bars of equal width. The heights of 

these bars are proportional to the volume or magnitude of the attribute. All bars stand 

on the same baseline. The bars are separated from each others by equal intervals. The 

bars may be coloured or marked. 

Example 

The cropping pattern in Tamil Nadu in the year 1974-75 was as follows. 
 

Crops Area In 1,000 hectares 
Cereals 3940 
Oilseeds 1165 
Pulses 464 
Cotton 249 
Others 822 

 
The simple bar diagram for this data is given below. 

 

 
 

Multiple bar diagram 

If the data is classified by attributes and if two or more characters or groups 

are to be compared within each attribute we use multiple bar diagrams. If only two 

characters are to be compared within each attribute, then the resultant bar diagram 

used is known as double bar diagram. 

The multiple bar diagram is simply the extension of simple bar diagram. For 

each attribute two or more bars representing separate characters or groups are to be 



 

 

placed side by side. Each bar within an attribute will be marked or coloured 

differently in order to distinguish them. Same type of marking or colouring should be 

done under each attribute. A footnote has to be given explaining the markings or 

colourings. 

Example 

Draw a multiple bar diagram for the following data which represented agricultural 

production for the priod from 2000-2004 

Year Food grains (tones) Vegetables (tones) Others (tones) 
1974 100 30 10 
1975 120 40 15 
1976 130 45 25 
1977 150 50 25 

 

 
 

Component bar diagram 

This is also called sub – divided bar diagram. Instead of placing the bars for 

each component side by side we may place these one on top of the other. This will 

result in a component bar diagram. 

Example: 

Draw a component bar diagram for the following data 
 

Year Sales (Rs.) Gross Profit (Rs.) Net Profit (Rs.) 

1974 100 30 10 

1975 120 40 15 

1976 130 45 25 

1977 150 50 25 

 



 

 

 

Percentage bar diagram 

Sometimes when the volumes of different attributes may be greatly different 

for making meaningful comparisons, the attributes are reduced to percentages. In that 

case each attribute will have 100 as its maximum volume. This sort of component bar 

chart is known as percentage bar diagram.

Percentage = 

 
Example: 

 
Draw a Percentage bar diagram for the following data

Using  the  formula  Percentage  =   

is converted. 

Year Sales (Rs.)

1974 

1975 

1976 

1977 

 

 

Sometimes when the volumes of different attributes may be greatly different 

for making meaningful comparisons, the attributes are reduced to percentages. In that 

case each attribute will have 100 as its maximum volume. This sort of component bar 

art is known as percentage bar diagram. 

 , 

Draw a Percentage bar diagram for the following data 

Using  the  formula  Percentage  =    , the above table 

Sales (Rs.) Gross Profit (Rs.) Net Profit (Rs.)

71.43 21.43 

68.57 22.86 

65 22.5 

66.67 22.22 

Sometimes when the volumes of different attributes may be greatly different 

for making meaningful comparisons, the attributes are reduced to percentages. In that 

case each attribute will have 100 as its maximum volume. This sort of component bar 

, the above table 

Net Profit (Rs.) 

7.14 

8.57 

12.5 

11.11 



 

 

 

Pie chart / Pie Diagram 

Pie diagram is a circular diagram. It may be used in place of bar 

consists of one or more circles which are divided into a number of sectors. In the 

construction of pie diagram the following steps are involved.

Step 1: 

Whenever one set of actual value or percentage are given, find the 

corresponding angles in degrees using the following formula

Angle = 

(or) Angle =  

 
Step 2:

Find the radius using the area of the circle π r

Example 

Given the cultivable land area in four southern states of India. Construct a pie diagram 

for the following data. 

State 

Andhra Pradesh

Karnataka

Kerala 

Tamil Nadu

Total 

 
Using the formula 

Angle = 

 
(or)

 
Angle = 

 

The table value becomes
 

State 
Andhra Pradesh

Karnataka
Kerala 

Tamil Nadu

 

Pie diagram is a circular diagram. It may be used in place of bar 

consists of one or more circles which are divided into a number of sectors. In the 

construction of pie diagram the following steps are involved. 

Whenever one set of actual value or percentage are given, find the 

degrees using the following formula 

 

2: 

Find the radius using the area of the circle π r2 where value of π is 22/7 or 3.14

Given the cultivable land area in four southern states of India. Construct a pie diagram 

Cultivable area( in hectares)

Andhra Pradesh 663 

Karnataka 448 

 290 

Tamil Nadu 556 

 1957 

 

 
(or) 

The table value becomes 

Cultivable area
Andhra Pradesh 121.96

Karnataka 82.41
 53.35

Tamil Nadu 102.28

Pie diagram is a circular diagram. It may be used in place of bar diagrams. It 

consists of one or more circles which are divided into a number of sectors. In the 

Whenever one set of actual value or percentage are given, find the 

where value of π is 22/7 or 3.14 

Given the cultivable land area in four southern states of India. Construct a pie diagram 

Cultivable area( in hectares) 

 

 

 

 

 

 Cultivable area 
121.96 
82.41 
53.35 
102.28 



 

 

 
Radius = r2 

Here r2 =1957 

r2= 

r = 24.96 

r= 25 (approx) 

Cultivable 

Andhra 

Karnatak 

Keral

Tamil
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Graphical representation of Data 

Graphs 

Graphs are charts consisting of points, lines and curves. Charts are drawn on 

graph sheets. Suitable scales are to be chosen for both x and y axes, so that the entire 

data can be presented in the graph sheet. Graphical representations are used for 

grouped quantitative data. 

Histogram 

When the data are classified based on the class intervals it can be represented 

by a histogram. Histogram is just like a simple bar diagram with minor differences. 

There is no gap between the bars, since the classes are continuous. The bars are drawn 

only in outline without colouring or marking as in the case of simple bar diagrams. It 

is the suitable form to represent a frequency distribution. 

Class intervals are to be presented in x axis and the bases of the bars are the 

respective class intervals. Frequencies are to be represented in y axis. The heights of 

the bars are equal to the corresponding frequencies. 

Example 

Draw a histogram for the following data 
 

Seed Yield (gms) No. of Plants 
2.5-3.5 4 
3.5-4.5 6 
4.5-5.5 10 
5.5-6.5 26 
6.5-7.5 24 
7.5-8.5 15 
8.5-9.5 10 
9.5-10.5 5 
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Frequency Polygon 

The frequencies of the classes are plotted by dots against the mid-points of 

each class. The adjacent dots are then joined by straight lines. The resulting graph is 

known as frequency polygon. 

Example 

Draw frequency polygon for the following data 
 

Seed Yield (gms) No. of Plants 

2.5-3.5 4 

3.5-4.5 6 

4.5-5.5 10 

5.5-6.5 26 

6.5-7.5 24 

7.5-8.5 15 

8.5-9.5 10 

9.5-10.5 5 

 

 

Frequency curve 

The procedure for drawing a frequency curve is same as for frequency polygon. 

But the points are joined by smooth or free hand curve. 

Example 

Draw frequency curve for the following data 
 

Seed Yield (gms) No. of Plants 

2.5-3.5 4 

3.5-4.5 6 

4.5-5.5 10 

5.5-6.5 26 



 

 

6.5-7.5 24 

7.5-8.5 15 

8.5-9.5 10 

9.5-10.5 5 

 

 
 

Ogives 

Ogives are known also as cumulative frequency curves and there are two kinds of 

ogives. One is less than ogive and the other is more than ogive. 
 

Less than ogive: Here the cumulative frequencies are plotted against the upper 

boundary of respective class interval. 

Greater than ogive: Here the cumulative frequencies are plotted against the lower 

boundaries of respective class intervals. 

Example 
 

Continuous 
Interval 

Mid Point Frequency < cumulative 
Frequency 

> cumulative 
frequency 

0-10 5 4 4 29 
10-20 15 7 11 25 
20-30 25 6 17 18 
30-40 35 10 27 12 
40-50 45 2 29 2 
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MEASURES OF CENTRAL TENDENCY
 

One of the most important aspects of describing a distribution is the central value around which the 

observations are distributed. Any mathematical measure 

central value of a set of observations is known as measure of central tendency (or )

The single value, which represents the g

tendency or a measure of location or

Characteristics of a Satisfactory Average:

1. It should be rigidly defined

2. It should be easy to understand and easy to calculate

3. It should be based on all the observations

4. It should be least affected by fluctuations in sampling

5. It should be capable of further algebraic treatment

6. It should not be affected much by the extreme values

7. It should be located easily

Types of average:  

1) Arithmetic Mean

2) Median

3) Mode 

4) Geometric Mean

5) Harmonic Mean

Arithmetic mean or mean 

Arithmetic mean or simply the mean of a variable is defined as the sum of the 

observations divided by the number of observations. It is denoted by the symbol   If the    

variable x assumes n values x1, x2 … xn then the mean is given

 
 

 

This formula is for the ungrouped or raw data.

Example  

Calculate the mean for pH levels of soil 6.8, 6.6, 5.2, 5.6, 5.8

 

1 

MEASURES OF CENTRAL TENDENCY 

One of the most important aspects of describing a distribution is the central value around which the 

observations are distributed. Any mathematical measure which is intended to represent the center or 

central value of a set of observations is known as measure of central tendency (or )

The single value, which represents the group of values, is termed as a measure of central 

or a measure of location or an average. 

Characteristics of a Satisfactory Average: 

It should be rigidly defined 

It should be easy to understand and easy to calculate 

It should be based on all the observations 

It should be least affected by fluctuations in sampling 

should be capable of further algebraic treatment 

It should not be affected much by the extreme values 

It should be located easily 

Arithmetic Mean 

Median 

Geometric Mean 

Harmonic Mean 

 

Arithmetic mean or simply the mean of a variable is defined as the sum of the 

observations divided by the number of observations. It is denoted by the symbol   If the    

variable x assumes n values x1, x2 … xn then the mean is given by 

formula is for the ungrouped or raw data. 

Calculate the mean for pH levels of soil 6.8, 6.6, 5.2, 5.6, 5.8 

One of the most important aspects of describing a distribution is the central value around which the 

which is intended to represent the center or 

central value of a set of observations is known as measure of central tendency (or ) 

roup of values, is termed as a measure of central 

Arithmetic mean or simply the mean of a variable is defined as the sum of the 

observations divided by the number of observations. It is denoted by the symbol   If the    



 

 

Solution 

 

Grouped Data 

The mean for grouped data is obtained from the following formula:
 

  
 

 
Where x = the mid-point of individual class

f = the frequency of individual class

n = the sum of the frequencies or total frequencies in a sample.

Short-cut method 

 
Where 

A = any value in x 

n = total frequency 

c = width of the class interval

Example  

Given the following frequency distribution, calculate the arithmetic mean
 

Marks : 64 63 

Number of   

Students : 8 18 

Solution   

 
X 
64 
63 
62 
61 
60 
59 
 

 
 
 
 
 

2 

The mean for grouped data is obtained from the following formula: 

point of individual class 

the frequency of individual class 

= the sum of the frequencies or total frequencies in a sample. 

c = width of the class interval 

Given the following frequency distribution, calculate the arithmetic mean 

62 61 60 59 

    

12 9 7 6 

    

 F Fx D=x-A Fd 
 8 512 2 16 
 18 1134 1 18 
 12 744 0 0 
 9 549 -1 -9 
 7 420 -2 -14 
 6 354 -3 -18 

60 3713  -7 

 

 
 
 
 
 
 
 
 



 

 

Direct method 

 

 
Short-cut method 

Here A = 62 
 

Example  

For the frequency distribution of seed yield of seasamum given in table, calculate 

mean yield per plot. 

Yield per 
plot in(in 
g) 

64.5

No of 
plots 

3 

Solution 
 

Yield ( in g) No of Plots (f)

64.5-84.5 3 
84.5-104.5 5 
104.5-124.5 7 
124.5-144.5 20 
Total 35 

 
A=94.5 

The mean yield per plot is Direct method:

 
 

 
 

= =119.64 gms
 

 
 
 
 
 

3 

For the frequency distribution of seed yield of seasamum given in table, calculate 

64.5-84.5 84.5-104.5 104.5-124.5 124.5

5 7 20 

No of Plots (f) Mid X        

74.5 -1 
94.5 0 
114.5 1 
134.5 2 

  

yield per plot is Direct method: 

  

=119.64 gms 

For the frequency distribution of seed yield of seasamum given in table, calculate the 

124.5-144.5 

 

  
Fd 

-3 
0 
7 

40 
44 



 

 

Shortcut method 

 

 

Merits and demerits of Arithmetic mean 

Merits 

1. It is rigidly defined. 

2. It is easy to understand and easy to

3. If the number of items is sufficiently large, it is 

4. It is a calculated value and is not based on its position in the

5. It is possible to calculate even if some of the details of the data are

6. Of all averages, it is affected least by fluctuations of

7. It provides a good basis for comparison.

Demerits 

1. It cannot be obtained by inspection nor located through a frequency

2. It cannot be in the study of qualitative phenomena not capable of numerical 

measurement i.e. Intelligence, beauty, honesty etc.,

3. It can ignore any single item only at the risk of losing its

4. It is affected very much by extreme values.

5. It cannot be calculated for open

6. It may lead to fallacious conclusions, if the details of the data from which it is 

computed are not given. 

Median 

The median is the middle most item that divides the group into two equal parts, 

one part comprising all values greater, and the other, all values less than that item.

Ungrouped or Raw data 

Arrange the given values in the ascending order. If

median is the middle value 

If the number of values are even, median is the mean of middle two 

values. By formula 

When n is odd, Median = Md =

4 

 

Merits and demerits of Arithmetic mean  

It is easy to understand and easy to calculate. 

If the number of items is sufficiently large, it is more accurate and more

It is a calculated value and is not based on its position in the series. 

It is possible to calculate even if some of the details of the data are lacking.

Of all averages, it is affected least by fluctuations of sampling. 

provides a good basis for comparison. 

It cannot be obtained by inspection nor located through a frequency graph.

It cannot be in the study of qualitative phenomena not capable of numerical 

measurement i.e. Intelligence, beauty, honesty etc., 

can ignore any single item only at the risk of losing its accuracy. 

It is affected very much by extreme values. 

It cannot be calculated for open-end classes. 

It may lead to fallacious conclusions, if the details of the data from which it is 

The median is the middle most item that divides the group into two equal parts, 

one part comprising all values greater, and the other, all values less than that item.

Arrange the given values in the ascending order. If the number of values are odd, 

If the number of values are even, median is the mean of middle two 

When n is odd, Median = Md = 

more accurate and more reliable. 

lacking. 

graph. 

It cannot be in the study of qualitative phenomena not capable of numerical 

It may lead to fallacious conclusions, if the details of the data from which it is 

The median is the middle most item that divides the group into two equal parts, 

one part comprising all values greater, and the other, all values less than that item. 

the number of values are odd, 



 

 

 
 

When n is even, Average of 
 

Example  

If the weights of sorghum ear heads are 45, 60,48,100,65 gms, calculate the median

Solution 

Here n = 5 

First arrange it in ascending order 45, 48, 60, 65, 100

Median = 
 

  = 
 

Example  

If the sorghum ear- heads are 

Solution 

Here n = 6 

 

Grouped data 

In a grouped distribution, values are associated with frequencies. Grouping can be 

in the form of a discrete frequency distribution or a continuous frequency 

Whatever may be the type of distribution, cumulative frequencies have to be calculated to 

know the total number of items.

Cumulative frequency (cf) 

Cumulative frequency of each class is the sum of the frequency of the class 

and the frequencies of the pervious classes, ie adding the frequencies successively, 

so that the last cumulative frequency gives the total number of items.

 
 
 
 

Average of 

If the weights of sorghum ear heads are 45, 60,48,100,65 gms, calculate the median

First arrange it in ascending order 45, 48, 60, 65, 100 

 =60 

heads are 5,48, 60, 65, 65, 100 gms, calculate the median.

In a grouped distribution, values are associated with frequencies. Grouping can be 

in the form of a discrete frequency distribution or a continuous frequency 

Whatever may be the type of distribution, cumulative frequencies have to be calculated to 

know the total number of items. 

 

Cumulative frequency of each class is the sum of the frequency of the class 

s of the pervious classes, ie adding the frequencies successively, 

so that the last cumulative frequency gives the total number of items. 

If the weights of sorghum ear heads are 45, 60,48,100,65 gms, calculate the median 

5,48, 60, 65, 65, 100 gms, calculate the median. 

In a grouped distribution, values are associated with frequencies. Grouping can be 

in the form of a discrete frequency distribution or a continuous frequency distribution. 

Whatever may be the type of distribution, cumulative frequencies have to be calculated to 

Cumulative frequency of each class is the sum of the frequency of the class 

s of the pervious classes, ie adding the frequencies successively, 



 

 

Discrete Series 

 Step1: Find cumulative frequencies.

 
Step3: See in the cumulative frequencies the 

Step4: Then the corresponding value of x is median.

Example  

The following data pertaining to the number of insects per plant. Find median number of insects per 

plant. 

Number of insects per plant (x)
No. of plants(f) 

Solution 

Form the cumulative frequency table
 

 
Median = size of 

 

Here the number of observations is even. Therefore median = average of (n/2)th item and 

(n/2+1)th item. 

= (30th item +31st item) / 2 = (6+6)/2 = 6

Hence the median size is 6 insects per plant.

Continuous Series 

The steps given below are followed for the calculation of median in 

continuous series.  

 

Step1: Find cumulative frequencies. 

Step3: See in the cumulative frequencies the value just greater than 

Step4: Then the corresponding value of x is median. 

The following data pertaining to the number of insects per plant. Find median number of insects per 

Number of insects per plant (x) 1 2 3 4 5 6 7 8
1 3 5 6 10 13 9 5

Form the cumulative frequency table 

x f cf 
1 1 1 
2 3 4 
3 5 9 
4 6 15 
5 10 25 
6 13 38 
7 9 47 
8 5 52 
9 3 55 

10 2 57 
11 2 59 
12 1 60 

 60  

observations is even. Therefore median = average of (n/2)th item and 

item) / 2 = (6+6)/2 = 6 

Hence the median size is 6 insects per plant. 

The steps given below are followed for the calculation of median in 

The following data pertaining to the number of insects per plant. Find median number of insects per 

8 9 10 11 12 
5 3 2 2 1 

observations is even. Therefore median = average of (n/2)th item and 

The steps given below are followed for the calculation of median in 



 

 

Step1: Find cumulative frequencies.

Step2: Find 
 
 

Step3: See in the cumulative frequency the value first
 

class interval is called the Median class. Then apply the formula

Median = 

     
 

where l = Lower limit of the medianal

m = cumulative frequency preceding the medianal class c = width of the class

f =frequency in the median class.

n=Total frequency.

Example  

For the frequency distribution of weights of sorghum ear

Calculate the median. 

Weights of ear
heads ( in g) 
60-80 
80-100 
100-120 
120-140 
140-160 
Total 

Solution 

Median = 
 
 
                    = 
 

It lies between 60 and 105. Corresponding to 60 the less than class is 100 and 

corresponding to 105 the less than class is 

Its lower limit is 100. 

Here 100, n=164 , f = 45 , c = 20, m =60

Median = 

 

Step1: Find cumulative frequencies. 

Step3: See in the cumulative frequency the value first greater than , Then the corresponding

l is called the Median class. Then apply the formula 

= Lower limit of the medianal class 

m = cumulative frequency preceding the medianal class c = width of the class

f =frequency in the median class. 

=Total frequency. 

For the frequency distribution of weights of sorghum ear-heads given in table below. 

Weights of ear 
 

No of ear 
heads (f) 

Less than 
class 

Cumulative
frequency (m)

22 <80 22 
38 <100 60 
45 <120 105 
35 <140 140 
24 <160 164 
164  

It lies between 60 and 105. Corresponding to 60 the less than class is 100 and 

corresponding to 105 the less than class is 120. Therefore the medianal class is 100

100, n=164 , f = 45 , c = 20, m =60 

 

, Then the corresponding 

m = cumulative frequency preceding the medianal class c = width of the class 

heads given in table below. 

Cumulative 
frequency (m) 

 
 
 

 

It lies between 60 and 105. Corresponding to 60 the less than class is 100 and 

120. Therefore the medianal class is 100-120. 



 

 

 

Merits of Median 

1. Median is not influenced by extreme values because it is a positional average. 

2. Median can be calculated in case of distribution with open-end intervals. 

3. Median can be located even if the data are incomplete. 
 

Demerits of Median 

1. A slight change in the series may bring drastic change in median value. 

2. In case of even number of items or continuous series, median is an estimated value 

other than any value in the series. 

3. It is not suitable for further mathematical treatment except its use in 

calculating mean deviation. 

4. It does not take into account all the observations. 

Mode 

The mode refers to that value in a distribution, which occur most frequently. It is an 

actual value, which has the highest concentration of items in and around it. It shows the centre of 

concentration of the frequency in around a given value. Therefore, where the purpose is to know 

the point of the highest concentration it is preferred. It is, thus, a positional measure. 

Its importance is very great in agriculture like to find typical height of a crop variety, 

maximum source of irrigation in a region, maximum disease prone paddy variety. Thus the mode 

is an important measure in case of qualitative data. 

Computation of the mode Ungrouped or Raw Data 

For ungrouped data or a series of individual observations, mode is often found 

by mere inspection. 

Example  

Find the mode for the following seed weight 2 , 7, 10, 15, 10, 17, 8, 10, 2 gms 

Mode = 10 

In some cases the mode may be absent while in some cases there may be more than one mode. 

Example  

(1) 12, 10, 15, 24, 30 (no mode) 

(2) 7, 10, 15, 12, 7, 14, 24, 10, 7, 20, 10 

the modal values are 7 and 10 as both occur 3 times each. 
 

Grouped Data 

For Discrete distribution, see the highest frequency and corresponding value of x 

is mode.  



 

 

Example: 

Find the mode for the following
 

Weight of sorghum in
gms (x)

 
Solution: The maximum frequency is 16. The corresponding x value is 75.

 mode = 75 gms. 

Continuous distribution 

Locate the highest frequency the class corresponding to that frequency is called the 

modal class. Then apply the formula.

Mode = 
 

Where = lower limit of the model class

 = the frequency of the class preceding the model class 

succeeding the model

Example For the frequency distributio
Calculate the mode 

Weights of ear heads (g)

    60-80 
80-100 

100-120 

120-140 

  140-160 
  Total 

 
Solution 

Mode =  

Here 100, f = 45, c = 20, m =60,  

Mode =  

Find the mode for the following 

Weight of sorghum in 
gms (x) 

No. of ear head(f) 

50 4 
65 6 
75 16 
80 8 
95 7 
100 4 

The maximum frequency is 16. The corresponding x value is 75.

Locate the highest frequency the class corresponding to that frequency is called the 

class. Then apply the formula. 

Where = lower limit of the model class 

= the frequency of the class preceding the model class  = the frequency of the class 

succeeding the model class and  c = class interval 

For the frequency distribution of weights of sorghum ear-

Weights of ear heads (g) No of ear heads (f)  

 22  
38    

  
45   

  
35    

  
20  
160  

100, f = 45, c = 20, m =60,   =38,  =35 

The maximum frequency is 16. The corresponding x value is 75. 

Locate the highest frequency the class corresponding to that frequency is called the 

= the frequency of the class 

-heads given in table below. 

 
f 

 



 

 

 

=  

= 109.589 

Geometric mean 

The geometric mean of a series containing n observations is the nth root of the product of the values.

If x1, x2…, xn are observations then
 

G.M=  
 

= 
 

GM is used in studies like bacterial growth, cell division, etc.
 

Harmonic mean (H.M) 

Harmonic mean of a set of observations is defined as the reciprocal of the arithmetic average of 

the reciprocal of the given values. If x1, x2…..xn are n observations,

For a frequency distribution 

 
H.M is used when we are dealing with speed, rates, etc.

 
Example  

From the given data 5, 10,17,24,30 calculate H.M.
 

The geometric mean of a series containing n observations is the nth root of the product of the values.

If x1, x2…, xn are observations then 

studies like bacterial growth, cell division, etc. 

Harmonic mean of a set of observations is defined as the reciprocal of the arithmetic average of 

the reciprocal of the given values. If x1, x2…..xn are n observations, 

 

H.M is used when we are dealing with speed, rates, etc. 

From the given data 5, 10,17,24,30 calculate H.M. 

X 1

𝑋
 

5 0.2000 

10 0.1000 

17 0.0588 

24 0.0417 

30 0.4338 

 

 = 11.526 

 

The geometric mean of a series containing n observations is the nth root of the product of the values. 

Harmonic mean of a set of observations is defined as the reciprocal of the arithmetic average of 



 

 

Example 

Number of tomatoes per plant are given 
 

Number of tomatoes per plant

Number of plants
 
Solution 

Number of 
tomatoes per

plant (x)
20 
21 
22 
23 
24 
25 

 
 

  

  
Merits of H.M 

1. It is rigidly defined. 

2. It is defined on all observations.

3. It is amenable to further algebraic treatment.

4. It is the most suitable average when it is desired to give greater weight to smaller

observations and less weight to the larger

Demerits of H.M 

1. It is not easily understood.

2. It is difficult to compute. 

3. It is only a summary figure and may not be the actual item in the

4. It gives greater importance to small items and is therefore, useful only when small 

items have to be given greater

5. It is rarely used in grouped data.
 

 
Percentiles 

The percentile values divide the distribution into 100 parts each containing 1 

percent of the cases. The xth

the distribution fall. It may be noted that the median is the 50

Number of tomatoes per plant are given below. Calculate the harmonic mean.

Number of tomatoes per plant 20 21 22 23 24

Number of plants 4 2 7 1 3

Number of 
tomatoes per 

plant (x) 

No of 
plants(f) 

 
   

 

 
 4 0.0500 0.2000 
 2 0.0476 0.0952 
 7 0.0454 0.3178 
 1 0.0435 0.0435 
 3 0.0417 0.1251 
 1 0.0400 0.0400 

18  0.8216 

 

It is defined on all observations. 

is amenable to further algebraic treatment. 

It is the most suitable average when it is desired to give greater weight to smaller

observations and less weight to the larger ones. 

It is not easily understood. 

only a summary figure and may not be the actual item in the series 

It gives greater importance to small items and is therefore, useful only when small 

items have to be given greater weightage. 

It is rarely used in grouped data. 

percentile values divide the distribution into 100 parts each containing 1 
th percentile is that value below which x percent of values in 

the distribution fall. It may be noted that the median is the 50th percentile. 

below. Calculate the harmonic mean. 

24 25 

3 1 

 
 
 
 
 
 
 
 

It is the most suitable average when it is desired to give greater weight to smaller 

 

It gives greater importance to small items and is therefore, useful only when small 

percentile values divide the distribution into 100 parts each containing 1 

percentile is that value below which x percent of values in 

 



 

 

For raw data, first arrange the n observations in increasing order. Then the x

percentile is given by 

For a frequency distribution the x

 
Where 

= lower limit of the percentile c

 = cumulative frequency upto

 = frequency of the percentile 

N= total number 
 

 Quartiles 

The quartiles divide the distribution in four parts. There are three quartiles. The 

second quartile divides the distribution in

median. The first (lower).quartile (Q1) marks off the first one

quartile (Q3) marks off the three

value of the median and 50th 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ata, first arrange the n observations in increasing order. Then the x

For a frequency distribution the xth percentile is given by 

lower limit of the percentile class which contains the xth percentile value (x.

= cumulative frequency upto 

= frequency of the percentile class C= class interval 

 of observations 

The quartiles divide the distribution in four parts. There are three quartiles. The 

second quartile divides the distribution into two halves and therefore is the same as the 

median. The first (lower).quartile (Q1) marks off the first one-fourth, the third (upper) 

quartile (Q3) marks off the three-fourth. It may be noted that the second quartile is the 

 percentile. 

ata, first arrange the n observations in increasing order. Then the xth 

percentile value (x. n /100)

The quartiles divide the distribution in four parts. There are three quartiles. The 

to two halves and therefore is the same as the 

fourth, the third (upper) 

fourth. It may be noted that the second quartile is the 



 

 

Measures of Dispersion 

The averages are representatives of a frequency distribution. But they fail to give a 

complete picture of the distribution. They do not tell anything about the scatterness of 

observations within the distribution. 

Suppose that we have the distribution of the yields (kg per plot) of two paddy 

varieties from 5 plots each. The distribution may be as follows 

Variety I 45 42 42 41 40 
Variety II 54 48 42 33 30 

It can be seen that the mean yield for both varieties is 42 kg but cannot say that the 

performances of the two varieties are same. There is greater uniformity of yields in the first 

variety whereas there is more variability in the yields of the second variety. The first 

variety may be preferred since it is more consistent in yield performance. 

Form the above example it is obvious that a measure of central tendency alone is not 

sufficient to describe a frequency distribution. In addition to it we should have a measure 

of scatterness of observations. The scatterness or variation of observations from their 

average are called the dispersion. There are different measures of dispersion like the range, 

the quartile deviation, the mean deviation and the standard deviation. 

Characteristics of a good measure of dispersion 

An ideal measure of dispersion is expected to possess the following properties 

1. It should be rigidly defined 

2. It should be based on all the items. 

3. It should not be unduly affected by extreme items. 

4. It should lend itself for algebraic manipulation. 

5. It should be simple to understand and easy to calculate 

Range 

This is the simplest possible measure of dispersion and is defined as the difference 

between the largest and smallest values of the variable. 

 In symbols, Range = L – S. 

 Where L = Largest value. 

 S = Smallest value. 

In individual observations and discrete series, L and S are easily identified. In continuous 

series, the following two methods are followed. 

 
 

 
 



 

 

Method 1 

L = Upper boundary of the highest class S = Lower boundary of the lowest class. 

Method 2 

L = Mid value of the highest class. S = Mid value of the lowest class. 

Example1 

The yields (kg per plot) of a cotton variety from five plots are 8, 9, 8, 10 and 11. 

Find the range 

Solution 

L=11, S = 8. 

Range = L – S = 11- 8 = 3 
 

Example 2 

Calculate range from the following distribution.  

Size: 60-63 63-66 66-69 69-72 72-75 

Number: 5 18 42 27 8 

Solution 

L = Upper boundary of the highest class = 75  

S = Lower boundary of the lowest class = 60  

Range = L – S = 75 – 60 = 15 

Merits and Demerits of Range Merits 

1. It is simple to understand. 

2. It is easy to calculate. 

3. In certain types of problems like quality control, weather forecasts, 

share price analysis, etc., 

range is most widely used. 
 

Demerits 

1. It is very much affected by the extreme items. 

2. It is based on only two extreme observations. 

3. It cannot be calculated from open-end class intervals. 

4. It is not suitable for mathematical treatment. 

5. It is a very rarely used measure. 
 
 
 
 



 

 

Standard Deviation 

It is defined as the positive square

deviations of the given observation from their arithmetic mean.

The standard deviation is denoted by s in case of sample and Greek letter

σ (sigma) in case of population.

The formula for calculating standard deviation is as 

    for raw data And for grouped data the formulas

 
 

 
 

 
                                                              

 
 

Where d =            and  C = class interval
 

Example  

Raw Data 

The weights of 5 ear-heads of sorghum are 100, 102,118,124,126 gms. 

Find the standard deviation.

Solution 

Standard deviation 

 
 

It is defined as the positive square-root of the arithmetic mean of the Square of the 

deviations of the given observation from their arithmetic mean. 

The standard deviation is denoted by s in case of sample and Greek letter

(sigma) in case of population. 

The formula for calculating standard deviation is as follows 

for raw data And for grouped data the formulas

for discrete data 

                                                              for continuous data 

C = class interval 

heads of sorghum are 100, 102,118,124,126 gms. 

Find the standard deviation. 

X X2 

100 10000 

102 10404 

118 13924 

124 15376 

126 15876 

570 65580 

 

tic mean of the Square of the 

The standard deviation is denoted by s in case of sample and Greek letter 

for raw data And for grouped data the formulas are 

heads of sorghum are 100, 102,118,124,126 gms.  



 

 

 
 
Example  

Discrete distribution 

The frequency distributions of seed yield of 50 seasamum plants are given below. 

Find the standard deviation.

Seed yield in gms (x)

Frequency (f)

Solution 
 

 
Here n =50  

Standard deviation 

 

 
= 1.1677 gms

 

Example  
 
Continuous distribution

The Frequency distributions of seed yield of 50 seasamum plants are given 

below. Find the standard deviation.

 

Seed yield in gms (x)
No. of plants (f) 

 
 
 
 
 

distributions of seed yield of 50 seasamum plants are given below. 

deviation. 

Seed yield in gms (x) 3 4 5 6 7

Frequency (f) 4 6 15 15 10

Seed yield 
in gms (x) 

f fx fx2 

3 4 12 36 
4 6 24 96 
5 15 75 375 
6 15 90 540 
7 10 70 490 

Total 50 271 1537 

 

= 1.1677 gms 

Continuous distribution 

The Frequency distributions of seed yield of 50 seasamum plants are given 

below. Find the standard deviation. 

Seed yield in gms (x) 2.5-35 3.5-4.5 4.5-5.5 5.5-6.5
 4 6 15 15 

distributions of seed yield of 50 seasamum plants are given below. 

7 

10 

The Frequency distributions of seed yield of 50 seasamum plants are given 

6.5 6.5-7.5 
10 



 

 

 
Solution 
 

Seed yield 
in gms (x)

2.5-3.5 
3.5-4.5 
4.5-5.5 
5.5-6.5 

     6.5-7.5 
   Total 

 

A=Assumed mean = 5,  n

 
 

=1.1677 
 

Merits and Demerits of Standard Deviation Merits

1. It is rigidly defined and its value is always definite and based on all the 

observations and the actual signs of deviations are

2. As it is based on arithmetic mean, it has all the merits of arithmetic

3. It is the most important and widely used meas

4. It is possible for further algebraic treatment.

5. It is less affected by the fluctuations of sampling and hence

6. It is the basis for measuring the coefficient of correlation and
 

Demerits 

1. It is not easy to understand and 

2. It gives more weight to extreme values because the values are squared

3. As it is an absolute measure of variability, it cannot be used for the 

purpose of comparison. 

Variance 

The square of the standard deviation is called va

(i.e.) variance = (SD) 2. 

Seed yield 
in gms (x) 

No. of 
Plants 

f 

Mid 
x x A

d
C


  

df 

4 3 -2 -8 
6 4 -1 -6 
15 5 0 0 
15 6 1 15 

    10    7 2       20 
    50 25 0       21 

n=50, C=1 

Merits and Demerits of Standard Deviation Merits 

It is rigidly defined and its value is always definite and based on all the 

and the actual signs of deviations are used. 

As it is based on arithmetic mean, it has all the merits of arithmetic 

It is the most important and widely used measure of dispersion. 

It is possible for further algebraic treatment. 

It is less affected by the fluctuations of sampling and hence stable. 

It is the basis for measuring the coefficient of correlation and sampling.

It is not easy to understand and it is difficult to calculate. 

It gives more weight to extreme values because the values are squared

As it is an absolute measure of variability, it cannot be used for the 

The square of the standard deviation is called variance 

d2 f 

16 
6 
0 

15 
40 
77 

It is rigidly defined and its value is always definite and based on all the 

 mean. 

 

sampling. 

It gives more weight to extreme values because the values are squared up. 

As it is an absolute measure of variability, it cannot be used for the 



 

 

 

Coefficient of Variation

The Standard deviation is an absolute measure of dispersion. It is 

expressed in terms of units in which the original figures are collected and stated. 

The standard deviation of heights of plants 

deviation of weights of the grains, as both are expressed in different units, i.e 

heights in centimeter and weights in kilograms. Therefore the standard deviation 

must be converted into a relative measure of dispersion 

comparison. The relative measure is known as the coefficient of variation. The 

coefficient of variation is obtained by dividing the standard deviation by the mean 

and expressed in percentage. Symbolically, Coefficient

variation (C.V) = 

If we want to compare the variability of two or more series, we can use 

C.V. The series or groups of data for which the C.V. is greater indicate that the 

group is more variable, less stable, less uniform, less consistent or less 

homogeneous. If the C.V

more stable or more uniform or more consistent or more homogeneous.

Example  

Consider the measurement on yield and plant height of a paddy variety. 

The mean and standard deviation for yield are 50 

mean and standard deviation for plant height are 55 am and 5 cm respectively.

Here the measurements for yield and plant height are in different units. 

Hence the variabilities can be compared only by using coefficient of vari

                  For yield, CV= = 20%
 

For plant height, CV= 
 

The yield is subject to more variation than the plant height.
 

Coefficient of Variation 

The Standard deviation is an absolute measure of dispersion. It is 

expressed in terms of units in which the original figures are collected and stated. 

The standard deviation of heights of plants cannot be compared with the standard 

deviation of weights of the grains, as both are expressed in different units, i.e 

heights in centimeter and weights in kilograms. Therefore the standard deviation 

must be converted into a relative measure of dispersion for the purpose of 

comparison. The relative measure is known as the coefficient of variation. The 

coefficient of variation is obtained by dividing the standard deviation by the mean 

and expressed in percentage. Symbolically, Coefficient of 

 

If we want to compare the variability of two or more series, we can use 

C.V. The series or groups of data for which the C.V. is greater indicate that the 

group is more variable, less stable, less uniform, less consistent or less 

homogeneous. If the C.V. is less, it indicates that the group is less variable or 

more stable or more uniform or more consistent or more homogeneous.

Consider the measurement on yield and plant height of a paddy variety. 

The mean and standard deviation for yield are 50 kg and 10 kg respectively. The 

mean and standard deviation for plant height are 55 am and 5 cm respectively.

Here the measurements for yield and plant height are in different units. 

Hence the variabilities can be compared only by using coefficient of vari

= 20% 

 = 9.1% 

The yield is subject to more variation than the plant height. 

The Standard deviation is an absolute measure of dispersion. It is 

expressed in terms of units in which the original figures are collected and stated. 

cannot be compared with the standard 

deviation of weights of the grains, as both are expressed in different units, i.e 

heights in centimeter and weights in kilograms. Therefore the standard deviation 

for the purpose of 

comparison. The relative measure is known as the coefficient of variation. The 

coefficient of variation is obtained by dividing the standard deviation by the mean 

If we want to compare the variability of two or more series, we can use 

C.V. The series or groups of data for which the C.V. is greater indicate that the 

group is more variable, less stable, less uniform, less consistent or less 

. is less, it indicates that the group is less variable or 

more stable or more uniform or more consistent or more homogeneous. 

Consider the measurement on yield and plant height of a paddy variety. 

kg and 10 kg respectively. The 

mean and standard deviation for plant height are 55 am and 5 cm respectively. 

Here the measurements for yield and plant height are in different units. 

Hence the variabilities can be compared only by using coefficient of variation. 



 

Discrete Probability distribution 

Bernoulli distribution 

A random variable x takes two values 0 and 1, with probabilities q and p ie., 

p(x=1) = p and p(x=0)=q, q=1-p is called a Bernoulli variate and is said to be Bernoulli 

distribution where p and q are probability of success and failure. It was given by Swiss 

mathematician James Bernoulli (1654-1705) 

Example 
 Tossing a coin(head or tail) 

 
 Germination of seed(germinate or not) 

 
Binomial distribution 

Binomial distribution was discovered by James Bernoulli (1654-1705). Let a 

random experiment be performed repeatedly and the occurrence of an event in a trial be 

called as success and its non-occurrence is failure. Consider a set of n independent trails 

(n being finite), in which the probability p of success in any trail is constant for each trial. 

Then q=1-p is the probability of failure in any trail. 

The probability of x success and consequently n-x failures in n independent trails. 

But x successes in n trails can occur in nCx ways. Probability for each of these ways is 

pxqn-x. 

Definition 

 
A random variable x is said to follow binomial distribution if it assumes non- 

negative values and its probability mass function is given by 
 

 

 

 

P(X=x) =p(x) = 

 
 

 nCx p
xqn-x , x=0,1,2…n 

 
q=1-p 

 
0, otherwise 



 

 
The two independent constants n and p in the distribution are known as the parameters of 

the distribution. 

Condition for Binomial distribution
 

We get the binomial 
 

1. The number of trial n is finite
 

2. The trials are independent of each other.
 

3. The probability of success p is constant for each
 

4. Each trial must result in a success or
 

5. The events are discrete events.
 

Properties 

1. If p and q are equal, the given binomial distribution will be symmetrical. If p 

and q are not equal, the distribution will be skewed

2. Mean = E(x) =
 

3. Variance =V(x) = npq
 

Application 

 
1. Quality control measures and sampling process in industries to classify items 

as defectives or

2. Medical applications such as success or failure, cure or

 
Example  

Eight coins are tossed simultaneously. Find the probability of getting 

Solution 

Here number of trials, n = 8, p denotes the probability of getting a head.
 

 and 
 

If the random variable X denotes the number of heads, then the probability of a success in 

n trials is given by 

The two independent constants n and p in the distribution are known as the parameters of 

Condition for Binomial distribution 

We get the binomial distribution under the following experimentation conditions

The number of trial n is finite 

The trials are independent of each other. 

The probability of success p is constant for each trial. 

Each trial must result in a success or failure. 

are discrete events. 

If p and q are equal, the given binomial distribution will be symmetrical. If p 

and q are not equal, the distribution will be skewed distribution.

Mean = E(x) = np 

Variance =V(x) = npq (mean>variance) 

control measures and sampling process in industries to classify items 

as defectives or non-defective. 

Medical applications such as success or failure, cure or no-cure.

Eight coins are tossed simultaneously. Find the probability of getting atleast six heads.

Here number of trials, n = 8, p denotes the probability of getting a head.

If the random variable X denotes the number of heads, then the probability of a success in 

The two independent constants n and p in the distribution are known as the parameters of 

distribution under the following experimentation conditions 

If p and q are equal, the given binomial distribution will be symmetrical. If p 

distribution. 

control measures and sampling process in industries to classify items 

cure. 

atleast six heads. 

Here number of trials, n = 8, p denotes the probability of getting a head. 

If the random variable X denotes the number of heads, then the probability of a success in 



 

P(X = x) = ncx p
x qn-x , x = 0 , 1, 2, ..., n

 

 

 

Probability of getting atleast six heads is given by 

P(x  6) = P(x = 6) + P(x = 7) + P(x = 8)

Example  Ten coins are tossed simultaneously. Find the probability of getting (i) atleast 

seven heads (ii) exactly seven heads (iii) atmost seven heads

Solution 
 

p = Probability of getting a
 

q = Probability of not getting a head =
 

The probability of getting x heads throwing 10 coins simultaneously is given by 

P(X = x) = nCx p
x qn-x. , x = 0, 1, 2, ..., n

 

i) Probability of getting atleast seven

P(x  7) = P (x = 7) + P(x = 8) + P (x = 9) + P (x =10)
 

 

ii) Probability of getting exactly 7

= 0 , 1, 2, ..., n 

Probability of getting atleast six heads is given by 

6) = P(x = 6) + P(x = 7) + P(x = 8) 

Ten coins are tossed simultaneously. Find the probability of getting (i) atleast 

seven heads (iii) atmost seven heads 

p = Probability of getting a head =  

q = Probability of not getting a head = 

The probability of getting x heads throwing 10 coins simultaneously is given by 

, x = 0, 1, 2, ..., n 

Probability of getting atleast seven heads 

7) = P (x = 7) + P(x = 8) + P (x = 9) + P (x =10) 

Probability of getting exactly 7 heads 

Ten coins are tossed simultaneously. Find the probability of getting (i) atleast 

The probability of getting x heads throwing 10 coins simultaneously is given by 



 

 
 
 

iii) Probability of getting almost 7 heads P(x 

= 1 symbol {P(x = 8) + P (x = 9) + P(x = 10)}
 

 

 

 
 
 

  

 

 

Example: 20 wrist watches in a box of 100 are defective. If 10 watches are selected at 

random, find the probability that (i) 10 are defective (ii) 10 are good (iii) at least one 

watch is defective (iv) at most 3 are def

Solution 

20 out of 100 wrist watches are defective 

Probability of defective wrist watch, p

 
 

Since 10 watches are selected at random, n =10 

P(X = x) = nCx p
x qn-x, x = 0, 1, 2, ...,

 

i) Probability of selecting 10 defecti

P( x =10) = 

ii) Probability of selecting 10 good watches (i.e. no

P(x = 0) = 






Probability of getting almost 7 heads P(x  7) = 1 – P(x > 7) 

symbol {P(x = 8) + P (x = 9) + P(x = 10)} 

20 wrist watches in a box of 100 are defective. If 10 watches are selected at 

random, find the probability that (i) 10 are defective (ii) 10 are good (iii) at least one 

watch is defective (iv) at most 3 are defective. 

20 out of 100 wrist watches are defective 

Probability of defective wrist watch, p 

Since 10 watches are selected at random, n =10 

x = 0, 1, 2, ..., 10 

Probability of selecting 10 defective watches 

 

Probability of selecting 10 good watches (i.e. no defective) 

 

20 wrist watches in a box of 100 are defective. If 10 watches are selected at 

random, find the probability that (i) 10 are defective (ii) 10 are good (iii) at least one 



 

 
iii) Probability of selecting at least one defective

P(x  ) = 1 – P(x < 1) 

= 1 – P(x = 0) 

= 1   




iv) Probability of selecting at most 3 defective watches 

P (x £ 3) = P (x = 0) + P(x =1) + P(x = 2) + P(x =

=  

= 

= 1. (0.107) + 10 (0.026) + 45 (0.0062) + 120 (0.0016)

= 0.859 (approx) 
 

Poisson distribution 

The Poisson distribution, named

Poisson distribution is a discrete distribution. It describes random events that occurs 

rarely over a unit of time or

It differs from the binomial distribution in the sense that we count the number of 

success and number of failures, while in Poisson distribution, the average number of 

success in given unit of time or space.

Definition 
 

The probability that exactly x events will occur in a given time is as follows 

P(x) = 

called as probability 

Probability of selecting at least one defective watch 

selecting at most 3 defective watches 

P (x £ 3) = P (x = 0) + P(x =1) + P(x = 2) + P(x = 3) 

 +    +   + 

 
  

= 1. (0.107) + 10 (0.026) + 45 (0.0062) + 120 (0.0016) 

The Poisson distribution, named after Simeon Denis Poisson (1781

Poisson distribution is a discrete distribution. It describes random events that occurs 

rarely over a unit of time or space. 

It differs from the binomial distribution in the sense that we count the number of 

and number of failures, while in Poisson distribution, the average number of 

success in given unit of time or space. 

The probability that exactly x events will occur in a given time is as follows 

 , x=0,1,2… 

called as probability mass function of Poisson distribution. 
 

 

 

after Simeon Denis Poisson (1781-1840). 

Poisson distribution is a discrete distribution. It describes random events that occurs 

It differs from the binomial distribution in the sense that we count the number of 

and number of failures, while in Poisson distribution, the average number of 

The probability that exactly x events will occur in a given time is as follows 



 

 
where λ is the average number of occurrences per unit of time 

 
λ = np 

 
Condition for Poisson distribution 

 
Poisson distribution is the limiting case of binomial distribution under the 

following assumptions. 

1. The number of trials n should be indefinitely large ie., n->∞ 
 

2. The probability of success p for each trial is indefinitely small. 
 

3. np= λ, should be finite where λ is constant. 
 

Properties 
 

1. Poisson distribution is defined by single parameter λ. 
 

2. Mean = λ 
 

3. Variance = λ. Mean and Variance are equal. 
 

Application 

 
1. It is used in quality control statistics to count the number of defects of an item. 

 
2. In biology, to count the number of bacteria. 

 
3. In determining the number of deaths in a district in a given period, by rare 

disease. 

4. The number of error per page in typed material. 
 

5. The number of plants infected with a particular disease in a plot of field. 
 

6. Number of weeds in particular species in different plots of a field. 
 
 
 

 



 

 
Example : Suppose on an average 1 house in 1000 in a certain district has a fire during a 

year. If there are 2000 houses in that district, what is the probability that exactly 5 houses 

will have a fire during the 

Solution: 
 

Mean, = np , n = 2000 and p
 
 

 
=2 

The Poisson distribution is
 

 

 

= 0.036 
Example  

If 2% of electric bulbs manufactured by a certain company are defective. Find the 

probability that in a sample of 

defective.[e-4 = 0.0183] 

Solution 

The probability of a defective bulb 

Given that n = 200 since p is small and n is large 

We use the Poisson distribution

mean, m = np = 200  0.02 = 4

Now, Poisson Probability function, 

i) Probability of less than 2 bulbs are

Suppose on an average 1 house in 1000 in a certain district has a fire during a 

year. If there are 2000 houses in that district, what is the probability that exactly 5 houses 

 year? [given that e-2 = 0.13534] 

= np , n = 2000 and p = 

The Poisson distribution is 

If 2% of electric bulbs manufactured by a certain company are defective. Find the 

probability that in a sample of 200 bulbs i) less than 2 bulbs ii) more than 3 bulbs are 

The probability of a defective bulb  
 

Given that n = 200 since p is small and n is large 

distribution 

0.02 = 4 

function,  

Probability of less than 2 bulbs are defective 

 

Suppose on an average 1 house in 1000 in a certain district has a fire during a 

year. If there are 2000 houses in that district, what is the probability that exactly 5 houses 

If 2% of electric bulbs manufactured by a certain company are defective. Find the 

200 bulbs i) less than 2 bulbs ii) more than 3 bulbs are 



 

   

 

ii) Probability of getting more than 3 defective bulbs 

P(x > 3) = 1 P(x  3) 

= 1 {P(x = 0) + P(x =1) + P(x=2) + P(x=3)}
 

= 1 {0.0183  (1 + 4 + 8 + 10.67)}

= 0.567 

Normal distribution 

 
Continuous Probability distribution is normal distribution. It is also known as 

error law or Normal law or Laplacian law or Gaussian distribution. Ma

distribution like student-t, f distribution and χ2

Definition 
 

A continuous random variable x is said to be a normal distribution with 

parameters µ and σ2, if the density function is given by the probability

 
 
 

f(x)= ; 
 
 

Note 

The mean μ and standard deviation 

The normal distribution is expressed by X ~ N(

Condition of Normal Distribution

i) Normal distribution is a 

conditions. 

= P(X<2) 

= P(x = 0) + P(x = 1) 

= e- 4 + e- 4 (4) 

= e- 4 (1 + 4) = 0.0183  5 

= 0.0915 

Probability of getting more than 3 defective bulbs 

{P(x = 0) + P(x =1) + P(x=2) + P(x=3)} 

(1 + 4 + 8 + 10.67)} 

Continuous Probability distribution is normal distribution. It is also known as 

error law or Normal law or Laplacian law or Gaussian distribution. Ma

t, f distribution and χ2 distribution. 

A continuous random variable x is said to be a normal distribution with 

, if the density function is given by the probability law

; - < x < , - <  < ,  >0 

and standard deviation σ are called the parameters of Normal distribution. 

The normal distribution is expressed by X ~ N(μ, σ2) 

Condition of Normal Distribution 

Normal distribution is a limiting form of the binomial distribution under the following 

Continuous Probability distribution is normal distribution. It is also known as 

error law or Normal law or Laplacian law or Gaussian distribution. Many of the sampling 

A continuous random variable x is said to be a normal distribution with 

law 

are called the parameters of Normal distribution. 

limiting form of the binomial distribution under the following 



 

 
a) n, the number of trials is indefinitely large and 

b) Neither p nor q is very small. 

ii) Normal distribution can also be obtained as a limiting form of Poisson distribution 

with parameter mà¥ 

iii) Constants of normal distribution are mean = μ, variation =σ2, Standard deviation = σ. 

Normal probability curve 

The curve representing the normal distribution is called the normal probability curve. The 

curve is symmetrical about the mean (μ), bell-shaped and the two tails on the right and 

left sides of the mean extends to the infinity. The shape of the curve is shown in the 

following figure. 

 
 
 
 
 

- ¥ x = μ ¥ 
 
 

Properties of normal distribution 

1. The normal curve is bell shaped and is symmetric at x = μ. 

2. Mean, median, and mode of the distribution are coincide 

i.e., Mean = Median = Mode = μ 

3. It has only one mode at x = μ (i.e., unimodal) 

4. The points of inflection are at x = μ ± σ 
 

5. The maximum ordinate occurs at x =μ and its value is = 
 

6. Area Property   P(μ - σ < x < μ + σ)    = 0.6826 

P(μ - 2σ <x < μ +2 σ ) = 0.9544  

P(μ - 3σ < x < μ + 3σ) = 0.9973 

 
 
 
 
 

   



 

Standard Normal distribution

Let X be random variable which follows normal distribution with mean 

variance  σ2  .The  standard 

standard normal distribution

 

standard normal distribution is
 

The advantage of the above function is that it doesn’t contain any parameter. This 

enables us to compute the area under the normal probability curve.

Note 

Property of  
 

1. 
 

2. 
 

Example : In a normal distribution whose mean is 12 and standard deviation is 2. Find 

the probability for the interval from x = 9.6 to x = 13.8

Solution 

 
Given that Z ~ N (12, 4) 

 

= P(-1.2 

= P(0≤ Z ≤ 1.2)+P(0 ≤ Z

=0.3849 +0.3159

=0.7008 

When it is converted to percentage (ie) 70% 
to 13.8. 

 
 
 
 
 

   

Standard Normal distribution 

Let X be random variable which follows normal distribution with mean 

standard  normal  variate  is  defined  as 

distribution with mean 0 and standard deviation 1 i.e.,

standard normal distribution is given by ; -¥ < z<

the above function is that it doesn’t contain any parameter. This 

enables us to compute the area under the normal probability curve. 

In a normal distribution whose mean is 12 and standard deviation is 2. Find 

he probability for the interval from x = 9.6 to x = 13.8 

1.2 ≤ Z ≤ 0)+P(0 ≤ Z ≤ 0.9) 

≤ Z ≤ 1.2)+P(0 ≤ Z ≤ 0.9) [by using symmetric

=0.3849 +0.3159 

 

When it is converted to percentage (ie) 70% of the observations are covered between 9.6 

Let X be random variable which follows normal distribution with mean μ and 

 which follows 

i.e., Z ~ N(0,1). The 

¥ < z< ¥ 

the above function is that it doesn’t contain any parameter. This 

In a normal distribution whose mean is 12 and standard deviation is 2. Find 

[by using symmetric property] 

of the observations are covered between 9.6 



 

 
Example : For a normal distribution whose mean is 2 and standard deviation 3. Find the 

value of the variate such that the probability of the variate from the mean to the value is 

0.4115 

Solution: 

 
Given that Z~ N (2, 9) To find X

We have P (2 ≤ Z ≤X1) =0.4115
 

 
P (0 ≤ Z ≤ Z1) =0.4115 where
 

[From the normal table where 0.4115 lies is rthe value of Z

have Z1=1.35 

 
 

3(1.35)+2=X1 

=X1=6.05 

(i.e) 41 % of the observation converged between 2 and 6.05
 

For a normal distribution whose mean is 2 and standard deviation 3. Find the 

value of the variate such that the probability of the variate from the mean to the value is 

Given that Z~ N (2, 9) To find X1: 

) =0.4115 

) =0.4115 where 

[From the normal table where 0.4115 lies is rthe value of Z1] Form the normal table we 

(i.e) 41 % of the observation converged between 2 and 6.05 

For a normal distribution whose mean is 2 and standard deviation 3. Find the 

value of the variate such that the probability of the variate from the mean to the value is 

] Form the normal table we 


