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REFACE  
ABOUT THE SUBJECT 

ham .,-ss Statistics-I subject includes all those topics which help to analyze the numerical information and 

111111V scientific basis. Statistics is defined in plural sense which means set of numerical data or figure. 
-zr, it carries out various functions and plays an important role in several areas like, economies, 

income accounting, planning, business etc. Thus, statistics is used to gather, represent and examine 
- figures on scientific basis. 

nortant topics covered in Business Statistics-I Subject are, 

Introduction to Statistics. 

Statistical Investigation. 

Diagrammatic Presentation. 

Measures of Central Tendency — Arithmetic, Geometric and Hormonic Mean. 

Measures of Dispersion and Skewness. 

Concept of Correlation. 

'e main objective behind introducing the subject 'Business Statistics-I' in B.Com  course is to make 
- _:_'ents acquire both theoretical and practical knowledge of the above mentioned topics. 

ABOUT THE BOOK 
The book entitled 'Business Statistics-I' is designed for B.Com  II-Year I-Semester students. The content 

provided in this book is strictly as per the latest (2016-17) syllabus prescribed by Osmania University. 

Every concept is explained in a simple manner with sufficient number of examples so as to facilitate better 

Imderstanding and easy learning in a shorter span of time. Keeping in view the examination pattern of 

B.Com  students, this book provides the following features, 

+ Frequently Asked Questions and Important Questions are included to help students prepare for 

Internal and External Assessment. 

Previous university question papers are included in the units matching with the old syllabus. 

+ Every unit is structured into two main sections viz. Short Questions (Part-A) and Essay Questions 
(Part-B) with solutions. 

+ List of Important Definitions and Formulae are given. 

+ Two Model Papers are provided in order to help students understand the paper pattern in the end 

examination. 

An attempt has been made through this book to present theoretical and practical knowledge of 

"Business Statistics-I". This book is especially prepared for undergraduate students. 

http://B.Com


The table below illustrates the complete idea about the subject, which will be helpful to plan and score 

good marks in the end examinations. 

S.No. Unit Name Description 

1.  Introduction This unit covers the topic: Origin and Development of Statistics — Definition -

Importance and Scope - Limitations of Statistics - Distrust of Statistics. 

Statistical Investigation: Planning of Statistical Investigation - Census and 

Sampling Methods - Collection of Primary and Secondary Data - Statistical 

Errors and Approximation - Classification and Tabulation of data - Frequency 

distribution. 

2.  Diagrammatic and 

Graphic Presentation 

This unit covers the topic: Diagrammatic Presentation: One Dimensional and 

Two Dimensional Diagrams — Pictograms — Cartograms Graphic Presentation: 

Technique of Construction of Graphs - Graphs of Frequency Distribution -

Graphs of Time Series or Histograms. 

3.  Measures of Central 

Tendency 

This unit covers the topic: Introduction — Significance - Arithmetic Mean -

Geometric Mean - Harmonic Mean - Mode — Median - Quartiles and Percentiles 

- Simple and Weighted Averages - Uses and Limitations of different Averages. 

4.  Measures of 

Dispersion, Skewness 

and Kurtosis 

This unit covers the topic: Measures of Dispersion: Significance - 

Characteristics - Absolute and Relative Measures - Range - Quartile Deviation 

- Mean Deviation- Standard Deviation - Coefficient of Variation. Measures of 

Skewness - Karl Pearson's Coefficient of Skewness - Bowley's Coefficient 

of Skewness - Kelly's Measure of Skewness — Kurtosis: Mesokurtosis, 

Platykurtosis and Leptokurtosis. 

5.  Correlation This unit covers the topic: Meaning -Types - Correlation and Causation —

Methods: Scatter Diagram - Karl Pearson's Coefficient of Correlation 

- Probable Error and Interpretation of Coefficient of Correlation - Rank 

Correlation - Concurrent Deviation Method. 

It is sincerely hoped that this book will satisfy the expectations of students and at the same time he17-

them to score maximum marks in exams. 

Suggestions for improvement of the book from our esteemed readers will be highly appreciated a7.: 

incorporated in our forthcoming editions. 
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LIST OF IMPORTANT DEFINITIONS & FORMULAE 

UNIT - I 
1. In the words of 'Dr. A.L. Bowley, "statistics are numerical statements of facts in any department of enquiry ph 

in relation to each other". 

2. Distrust of statistics means having no confidence and trust in the numerical statements and statistical analysis. 

3. Piimary data refers to the data collected specifically which is for the purpose of research problem. 

4. Secondary data refers to the existing data that has been collected with an objective other than the research probl 

5. Statistical investigation refers to the process of collecting the data and analysing it. 

6. Examination of a selected sample from the population is known as 'Sampling Method'. 

7. Examination of every element in the population is defined as 'Census Method'. 

8. The error is attributed to fluctuations of sampling and is called sampling errors. 

9. Classification is the process of arranging the data based on the existing similarities and dissimilarities between th 

UNIT - II 
1. Diagram is a visual presentation of statistical information. 

2. The simple bar chart with large number of variations and which is particularly appropriate for comparing the magii 
(or size) of co-ordinate items or of parts of a total. The basis of comparison in the bar is "linear" or one-dimension 
nature. 

— Calvir F. Sc 

3. Two dimensional (2D) diagrams are also referred as 'surface diagrams' or 'area diagrams'. These diagra 
constructed with respect to length and width of the given data. 

4. Cartograms represent quantitative knowledge on the map. They present data on the geographical ground. 

5. Graphical presentation refers to the way of presenting the data with the help of graphs. 

6. A frequency polygon is a graph representing frequency distribution. 

7. The cumulative frequency curve also known as Ogive is a graph of cumulative frequency distribution. 

8. Arrangement of statistical data in a sequential order i.e., according to the occurrence of time is referred to as 
series. 

9. Range is the deviation that exist between maximum and minimum values of the variables. 

UNIT - III 

1. Measures of central tendency refers to the measure of location that can be used to estimate about the cluster o: 
or observations in the central part of the distribution. Measures of central tendency are also known as ̀ AN e:- 

Sum of all observations 
2. Arithmetic mean — 

Number of observations 

3. "The reciprocal of the arithmetic mean of the reciprocal of individual observations" is known as Harmonic 
It is represented as follows, 

SIA PUBLISHERS AND DISTRIBUTORS PVT. 



L.2 BUSINESS STATISTICS-I 

4.  

5.  

6.  

Mode is the value which 
other value in a given set of observations 

"the median 
greater 

has maximum frequency. The value which occurs maximum number of times than any 
is called as mode. 

is that value of the variable which divides the group in two equal parts, one part 
and the other, all the values less than median". 

the relationship between mean, median and mode as follows, 

, Mode L+ 
D- 

 = xi 
41 + A2  

L.R. Connor defined, 
comprising all the values 

N 
P.c.f  Median L = + xi 
f 

Prof. Karl Pearson has expressed 

Mode = 3 Median — 2Mean 

UNIT - 

1.  

2.  

3.  

According to Spiegel 
variation or dispersion 

Range is defined as the 

"The degree to which numerical data tend to spread about an average value is called the 
of data". 

difference between the value of the largest item and the smallest item of the distribution. 

• 

referred to as "Average Deviation". It is defined as the average difference between the 
and the median or mean of that series. 

Range =L —S 

Mean deviation is usually 
items of a distribution 

1 
M.D =—

n

2
4 
 —  

Coefficient M.D — M.D of 
Mean 

4.  Karl Pearson introduced the concept of standard deviation in the year 1823. It is widely used as a method of dispersion 
and satisfies most of the properties which helps in measuring dispersion. 

Standard deviation, 
l

Efd 2  
r = 

(fd )2  
xi 

 
N N 

5.  Coefficient of Variation (CV) was proposed by Karl Pearson. It is,used to compare the variability of two or more distributions. 

Coefficient of variation —
Standard  deviation 

 x100 
Arithmetic mean 

OR 

a C.V = x 100 
X 

Formula for Combined Standard Deviation of Two Groups, 

I

I N

icy1

2 ± N

2a2 

 ± N

ic

l

i

2 ± N

2

d

2

2 
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LIST OF IMPORTANT DEFINITIONS & FORMULAE L.3 

7. Skewness refers to lack of symmetry in a frequency distribution. In order to have an idea regarding the shape of the 
curve, skewness is studied. 

8. Karl Pearson can be defined as, 

9. Bowley's coefficient of skewness is, 

= + Q1 - 2 Median 

Q3 

10. Kelly's Coefficient of Skewness (using percentiles) 

P10 + P90 - 2 Median  
S

k
= 

P90  P10 

11. Kelly's Coefficient of Skewness (using deciles) 

S
k
= D1 + D9 - 2 Median  

D9 - D1 

12. Kurtosis in statistics can be referred to as another measure for defining the frequency distribution in addition 
central tendency, dispersion and skewness. It enables us to measure the flatness or peakedness of the curve. 

UNIT - V 
1. Correlation is the statistical tool with the help of which the relationships between two or more variables if exist 

studied. 

2. Scatter diagram method is the simplest way of diagrammatic representation of a bivariate distribution and helps 
ascertaining the correlation between the two variables under study i.e., it portraits the relationship between th, 
two variables graphically. 

3. Co-variance is the method of finding out joint variations between two variables. 

The formula is, —
1 

(x -  (y - 

4. Probable error is a measure of testing the reliability of an observed value of r in so far as it depends upon the conditu 

(I -r2)  

AR1 

5. Karl Pearson's correlation coefficient, 

/dx.dy 
r — 

NIcbcdy —(Edx)(Edy)   
6. Karl Pearson's coefficient of correlation (r) - I  

VNT..c/x2  -(aty)2  VNY-cly2  - (Edy)
2 

7. Rank correlation coefficient is a measure of correlation that exists between the two sets of ranks. 

8. Spearman's Rank correlation co-efficient (R) can be calculated by using following formulae, 

6Ed2  
R =1 

n(n2  —1) 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LT 
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FACULTY OF COMMERCE 

B.Com. (CBCS) II-Year III-Semester Examination 

BUSINESS STATISTICS-I 
( Common Paper for All Streams) 

PART - A ( 5 x 4 = 20 Marks) 

ote : Answer any Five of the following questions in not exceeding 20 lir 

ures and functions of statistics. 

data. Explain its advantages. 

=an by diagrammatic and graphic presentation of data? What are 
igrams and graphs? 

cy polygon? What are the advantages of frequency polygon 

ing data find the missing frequency when mean is 15.38. 

10 12 14 16 18 20 
3 7 12 20 ? 5 

)-efficient of Skewness is 0.5, quartile deviation is 8 and the first c 
iedian. 

Won 

)3  = 25, Mode = 21, Mean = 18, find the coefficient of skewness. 

PART- B ( 5 x 12 = 60 Marks) 

Note: Answer the following questions in not exceeding four pages ec 

tistics in both plural and singular sense. Explain its characteristics 

OR 

DU mean by distrust of statistics? What are the major causes of di 
ie measures to restore trust in statistics. 

MA PUBLISHERS AND DIS1 
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MODEL 
PAPER11.  

Max. Marks: 80 

tes each 

(Unit-I, Q2) 

(Unit-I, Q4) 

the 
(Unit-II, Q1) 

(Unit-II, Q3) 

(Unit-III, Q2) 

partite 
(Unit-IV, Q2) 

(Unit-V, Q2) 

(Unit-IV, Q4) 

ich. 

(Unit-I, Q10) 

istrust? 
(Unit-I, Q14) 
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3)  Discuss in detail different types of diagrams. 

OR 

3)  The data below gives the yearly profits (in thousand of rupee: 

Year 
Profits in (`000 rupees) 

Company-A Company-B 
2001-2002 150 100 
2002-2003 200 150 
2003-2004 150 125 
2004-2005 250 200 
2005-2006 200 150 

Represent the data by means of a multiple bar diagram. 

a) Calculate the average marks of the students from the followi 

Marks Below 
10 

Below 
20 

Below 
30 

Below 
40 

No. of students 15 35 60 84 

OR 

3) Bring out the relationship between Arithmetic Mean, Geometric 

a) Define Dispersion. Explain the significance and characteristic 

OR 

b) Compute Quartile Deviation and its Co-efficient from the folio 

Marks 10 20 30 40 50 60 
No. of students 5 8 16 9 7 2 

a)  Define the terms 'correlation' . State the applications of correl 

OR 

3)  Calculate coefficient of correlation and find the probable error 

X 14 19 24 21 26 22 15 20 19 
Y 31 36 48 37 50 45 33 41 39 

'UBLISHERS AND DISTRIBUTORS PVT. LTD. 
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;) of two companies A and B. 

ng data, 

Below 
50 

Below 
60 

Below 
70 

Bel 
80 

96 127 198 25+ 

Vlean and Harmonic Mean. (Ur  

s  of measures of dispersion. (Un- 

wing data, 

ations. 



S WITH SOLUTIONS 

FACULTY OF COMMERCE 

B.Com. (CBCS) II-Year III-Semester Examination 

BUSINESS STATISTICS-I 
( Common Paper for All Streams) 

PART -  A ( 5 x 4 = 20 Marks) 

Answer any Five of the following questions in not exceeding 20 lines e, 

dary data. 

by ogives? State the uses of ogives. 

4, N2  = 140, X2 = 114, find the combined mean. 

25 male workers in a factory is 61 inches and the mean height o 
he same factory is 58 inches. Find the combined mean height 
factory. 

achines are more stable and uniform. 

n Standard Deviations No.of Machines 
8 55 
6 45 

Deviation and its Co-efficient from the following information: 

= 16. Find the coefficient of correlation and point out the significa 

gram and Spearman's rank correlation. 

PART -  B ( 5 x 12 = 60 Marks) 

Tote: Answer the following questions in not exceeding four pages each. 

That are the different types of data sources? State the advantage 
of each types. 

OR 

fication? How it is different from tabulation? What is the purpose ( 
tistical data? Discuss the rules and qualities of an ideal classifical 

 SIA PUBLISHERS AND DISTRI 
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MP.3 

MODEL 
PAPER 

Max. Marks: 80 

ach. 

(Unit-I, Q5) 

(Unit-II, Q4) 

(Unit-III, Q6) 

f  35 

(Unit-Ill, Q9) 

(Unit-IV, Q7) 

(Unit-IV, Q9) 

nce of r. (Unit-V, Q4) 

(Unit-V, Q3) 

s  and 

)f 
Lion. 

(Unit-I, Q18) 

(Unit-I, Q22) 

BUTORS PVT. LTD. 



.4 
(a) Prepare a rectangular diagram from the following particuli 

a product in an industry. 

Units produced Z 2,000 

Cost of raw materials — Z 10,000 

Direct Expenses — Z 4,000 

Indirect Expenses — Z 2,000 

Profit Z 2,000. 

OR 

(b) What are the different ways in which frequency distributio 
Discuss in detail histogram with an illustration. 

(a) Calculate Mode for the following data, 

Marks Below 10 Below 20 Below 30 Below 4 
No. of students(f) 15 35 60 84 

(b)  

OR 

From the following data calculate the values of upper an( 

Marks Below 10 10-20 20-40 40-60 
No. of Students 8 10 22 25 

(a) Find the standard deviation and coefficient of variation fro 

Marks Upto 10 Upto 20 Upto 30 Upto 41 
No. of Students 12 30 65 107 

(b)  

(a) 

OR 

From the following calculate skewness based on quartiles 

Income (Z) Below 200 200-400 400-600 600-800 800-100 
No. of persons 25 40 80 75 20 

Calculate the co-efficient of correlation from the following 

X 9 8 7 6 5 4 3 2 1 
Y 15 16 14 13 11 12 10 8 9 

OR 

(b) Calculate the rank correlation (Spearman's) for the data g 

Prices of Tea(Z) 75 88 95 70 60 80 81 50 
Prices of Coffee(Z) 120 134 150 115 110 140 142 101 

PUBLISHERS AND DISTRIBUTORS PVT. LTD.  - 



1  
UNIT Marketed by: 

INTRODUCTION 

SIA GROUP 

LEARNING OBJECTIVES 
After studying this unit, one would be able to understand, 

+ The Concept of Statistics, its Origin and Development. 

+ The Importance, Scope and Limitations of Statistics. 

+ Distrust of Statistics. 

+ The Concept of Statistical Investigation — Planning of Statistical Investigation and Execution of Investigation 
Plan. 

+ Census and Sampling Methods. 

•:• Collection of Primary and Secondary Data. 

+ Statistical Errors and Approximation. 

+ Classification and Tabulation of Data. 

+ Frequency Distribution and its Types. 

INTRODUCTION 
Statistics is a widely used tool in practical life situations. Numbers play a key role in statistics and are 

considered as raw material. Statistics includes quantitative information such as collection, presentation, 

analysis and interpretation of the quantitative information. 

Statistical investigation refers to the process of collecting the data and analyzing it. The accuracy of the 

data derived by conducting the investigation relies upon how effectively planning is done for a statistical 

investigation. In any statistical investigation, planning is essential. It is necessary to take all precautionary 

steps at the time of planning. 

The census method deals with the investigation of the entire population whereas sampling survey method 

deals with the investigation of the part of the population which is considered as representative of the whole. 

Data collection may be divided into two i.e., primary data collection and secondary data collection. Primary data 
refers to the data especially collected for research purpose, while secondary data refers to the existing data that is 
being collected with an objective other than research. 

After systematically collecting and editing the data, the first step in presentation of data is 'classification'. 
Classification is the process of arranging the data based on the existing similarities and dissimilarities between them. 

Tabulation is the process of arranging the data in tabular form (i.e., in an orderly manner into rows and columns). 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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PART-A 
SHORT QUESTIONS WITH SOLUTION 

Model Paper-I, Q1 

Oct./Nov.-14, Q1 

2 

BUSINESS STATISTICS-I 

Q1. Define the term "Statistics" in plural sense. 
Answer : 

Oct./Nov.-13, Q1 

In plural sense, the term "Statistics" implies systematical collection of numerical facts like statistics of population, 
production, price-level, national income and so on. 

Definition of Statistics in Plural Sense-NurneliG01 Data 
1. In the words 

Of  lit AL lb Flpy 
# V.73 St2liglieg lielnents of facts in any department of enquiry placed 

ill M
UD to caeli 8thern  

2. As per `L.R. Cornor', "Statistics are measurements, enumeration or estimates of natural or social phenomena, 
systematically arranged so as to exhibit their inter-relations". 

3. According to 'Prof. Yule and Prof. Kendall', "By statistics we mean quantitative data affected to a marked extent 
by multiplicity of causes". 

4. In the words of 'Horace Secrist', "By statistics we mean aggregate of facts affected to a marked extent by multiplicity 
of causes numerically expressed, enumerated or estimated according to a reasonable standard of accuracy, collected 
in a systematic manner for a predetermined purpose and placed in relation to each other". 

Hence, it can be observed that the definition proposed by 'Horace Secrist' is much effective as it covers all th, 
aspects  of statistics. 

Q2. Explain the features and functions of statistics. 
OR 

Explain the features of statistics. 
(Refer Only Topic: Features of Statistics) 

OR 
Explain of functions of statistics. 
(Refer Only Topic: Functions of Statistics) 

OR 
Functions of statistics. 
(Refer Only Topic: Functions of Statistics) 

Answer : 

Features of Statistics 
The following constitute the features of statistics, which include, 

(i) Statistics are the aggregate of facts. 

(ii) Statistics can be expressed numerically. 

(iii) Statistical collection is done with some predetermined purpose. 

(iv) Statistical are enumerated by fixing the reasonable standards of accuracy. 

Functions of Statistics 
The following are the various functions of statistics, 

1. Making the complex data easily understandable. 

2. Presenting the facts in a definite form by using quantitative statements. 

3. Facilitating comparison of quantitative facts. 

4. Studying the relationship between two variables by using correlation analysis. 

5. Assisting in formulation of various economic and business policies. 

6. Assisting in forecasting activities. 

7. Testing and formulating theories. 
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UNIT-1 : Introduction 3 
Q3. Write a note on limitation of statistics and distrust of statistics. 

OR 
Write a short note on limitations of statistics. 
(Refer Only Topic: Limitations of Statistics) 

What are the limitations of statistics? 
(Refer Only Topic: Limitations of Statistics) 

Explain limitations of Statistics. 
(Refer Only 

OR 

OR 

March/April-16, 01 

(March/April-17, Q1 I March/April-15, 01) 

March/April-14, Q2 

OR 
Distrust of Statistics. 
(Refer Only Topic: Distrust of Statistics) 

Answer : 

Limitations of Statistics 
Some of the limitations of statistics are as follows, 

1. Statistics cannot measure qualitative aspects. 

2. Statistics does not constitute individual facts and figures. 

3. Statistical laws are probabilistic in nature. 

4. Statistics can be misused. 

(Oct./Nov.-12, 01 !Oct./Nov.46, Q1) 

Distrust of Statistics 
Distrust of statistics means having no confidence and trust in the numerical statements and statistical analysis. The reasons 

for distrust in statistics are as follows, 

1. People do not find the figures of statistics convincing in nature. 

2. There are greater chances of manipulation in numerical data and manipulations are done in such a way that they can be 
detected easily and therefore correct, conclusions cannot be drawn. 

3. Accurate figures may also create confusions and mislead the readers. For instance, A statement that there are 1800 students 
in college A and 1300 students in college B, in the year 2008. Readers may draw the conclusion on the statement that the 
demand for college A is more than college B. But after looking into its details it is being found that the college A is an 
Arts college and the college B is a Science college. After knowing this information a different conclusion might be drawn 
by the reader as there are usually more number of students in Arts college when compared to the Science college.   

Q4. Define primary data. Explain its advantages. Model Paper-I, Q2 

OR 
What do you mean by primary data? 
{Refer Only Thpic:,PrimaryData) 

March/April-15, Q2 

OR 
What are the advantages of primary data? 
(Refer Only Topic: Advantages of Primary Data) 

Answer : Oct./Nov.-16, Q2 

Primary Data 
Primary data refers to the data collected specifically which is for the purpose of research problem. It is the first hand 

information collected by the research firm or by an external agent with the objective of solving a research problem. There 
are different methods of collecting primary data. Researchers can conduct experiments to gather the required information. 
Other methods include questionnaires, mails, interviews of individuals, families, organisations, representatives etc. 
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Advantages of Primary Data 
The various advantages of primary data are as follows, 

1. Primary data can be gathered from a variety of sources like observations, depth interviews, focus interviews, a 
conducting surveys, using questionnaires etc. 

2. Data is collected directly from the respondents and the information gathered as a primary data is unbiased, accur, 
and general. 

3. Primary data collection methods like e-mails can cover a huge population by crossing the geographical borders 
the country. 

4. Primary research can be designed according to the requirements of the researcher (or depending on the nature 
existing problems/situations). 

Q5. Primary V/S Secondary data. 
OR 

Differentiate between primary data and secondary data. 

Answer : 

The differences between primary and secondary data are as follows, 

(Model Paper-II, 01 I March/April-14, 

Oct./Nov.-12, 

Primary Data Secondary Data 

1. Primary data refers to the data collected specifically for 
the purpose of research problem. 

I . Secondary data refers to the existing data that has beet 
collected with an objective other than the researd 
problem. 

2. ln primary data collection, there is no scope of bias. 2. In secondary data collection, there is a scope of bias. 

3. The data collected through primary market research is 3.  In secondary market research, the information i: 

more accurate than secondary market research. collected indirectly, the data might be inaccurate. 

4.  The costs involved in the collection of primary data is 
very high. 

4. The costs involved in the collection of secondarydatl 
is relatively low as it is easily accessible. 

5. More time is required to collect primary data. 5. Less time is required to collect secondary data. 

6. Examples: Data collected through mails, questionnaire, 
interviews etc. 

6. Examples: Sales force report directories, computerise( 
database etc. 

Q6. Define statistical investigation. What are the steps involved in planning statistical investigation? 

OR 

Steps in planning statistical investigation. 

(Refer Only Topic: Steps in Planning Statistical Investigation) 

Answer : March/April-12, 

Statistical Investigation 
Statistical investigation refers to the process of collecting the data and analysing it. The accuracy of the data den\ 

by conducting the investigation relies 40017 how effectivelyplazuung iS done for a stati tical veS4-81YO1/. 
- steps in Planning Statistical Investigation 

Various steps involved in planning statistical investigation are as follows, 
- 1. Understanding the nature of the problem which is to be thvestigated. 

7 Defining the objectives of investigation. 
3. 

Specifying the scope of investigation, i.e., specifying the area of investigation and the nature of data which is required 
to be collected to attain the set objectives. 

4. 
Defining the statistical units of investigation. A unit of investigation might be,a person or a physical object or a 
family or a particular situation or anything. A unit of investigation is taken as basis for collecting statistical data. 
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1. Primary data can be gathered from a variety of sources like observations, depth interviews, focus interviews, and 
conducting surveys, using questionnaires etc. 

2. Data is collected directly from the respondents and the information gathered as a primary data is unbiased, accurate 
and general. 

3. Primary data collection methods like e-mails can cover a huge population by crossing the geographical borders of 
the country. 

Primary research can be designed according to the requirements of the researcher (or depending on the nature of 
existing problems/situations). 

Q5. Primary V/S Secondary data. 

OR 

Differentiate between primary data and secondary data. 

Answer 

The differences between primary and secondary data are as follows, 

(Model Paper-II, 01 I March/April-14, Q1) 

Oct./Nov.-12, Q2 

Primary Data Secondary Data 

1. Primary data refers to the data collected specifically for 
the purpose of research problem. 

1. Secondary data refers to the existing data that has been 
collected with an objective other than the research 
problem. 

2. In primary data collection, there is no scope of bias. 2.  In secondary data collection, there is a scope of bias. 

3.  The data collected through primary market research is 
more accurate than secondary market research. 

3. In secondary market research, the information is 
collected indirectly, the data might be inaccurate. 

4. The costs involved in the collection of primary data is 
very high. 

4. The costs involved in the collection of secondarydata 
is relatively low as it is easily accessible. 

S. More time is required to collect primary data. 5.  Less time is required to collect secondary data. 

6.  Examples: Data collected through mails, questionnaire, 
interviews etc. 

6. Examples: Sales force report directories, computerised 
database etc. 

Q6. Define statistical investigation. What are the steps involved in planning statistical investigation? 

OR 

Steps in planning statistical investigation. 

(Refer• Only Topic: Steps in Planning Statistical Investigation) 

Answer March/April-12, Q1 

Statistical Investigation 
Statistical investigation refers to the process of collecting the data and analysing it. The accuracy of the data derived 

by conducting the investigation relies upon how effectively planning is done for a statistical investigation. 

Steps in Planning Statistical Investigation 
Various steps involved in planning statistical investigation are as follows. 

1. Understanding the nature of the problem which is to be investigated. 

2. Defining the objectives of investigation. 

3. Specifying the scope of investigation, i.e., specifying the area of investigation and the nature of data which is required 
to be collected to attain the set objectives. 

4. Defining the statistical units of investigation. A unit of investigation mighebe a person or a physical object or 
family or a particular situation or anything. A unit of investigation is taken as basis for collecting statistical data. 
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UNIT-1 : Introduction 
Q7. Explain the parts of table. 

Explain various parts of a statistical table. 

OR 
Mention the parts of a table. 

OR 
Parts of Table. 

Answer : 

The various parts of a statistical table are as follows, 

1. Number 

2. Heading or title 

3. Head note 

4. Subheadings 

5. Body 

6. Comparison 

7. Totals 

8. Source 

9. Footnotes 

10. Attractive form. 

All these parts together form the format of a statistical tabl 

Q8. What do you understand by Random sampling? Wh 

OR 

Random Sampling 

(Refer Only Topic: Random Sampling) 

OR 

What are the various methods of random sampling 

(Refer Only Topic: Methods of Random Sampling) 

Answer : 

Random Sampling 

Random sampling is also called as probability sampling. A 
are applied. The population in random sampling is represented in 

Methods of Random Sampling 

Random sampling is of different types as follows, 

1. Simple random sampling 

2. Stratified sampling 

3. Systematic sampling 

4, Cluster sampling 

5. Multistage sampling. 

 SIIA PUE 
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March/April-13, Q1 

March/April-11, Q2 

Oct./Nov.-11, 01 

March/April-17, Q2 

e. 

at are its methods? 

March/April-16, Q5 

Oct./Nov.-14, Q3 

s the sampling process is random, the laws of probability 
a better way due to its large size. 
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Q9. Differentiate between, 

(a) Sample method and census method 

(b) Random sampling and non-random sampling. 

Answer : 

(a) Sample Method and Census Method 

The differences between sample method and census meth 

Sample Method 

1. Examination of a selected sample from the population is 
known as 'Sampling Method'. 

1. 

2. It is practical. 2.  

3.  Its scope is vast. 3. 

4. The data is analyzed with better supervision. 4. 

5. Applicable to even a hypothetical population. 5. 

6. Less time and cost are required. But more reliable data. 6. 

(b) Random Sampling and Non-random Sampling 

The differences between sampling and non-random sampl 

Random Sampling 

1. Random sampling is also called as probability sampling. 1 
As the sampling process is random, the laws of 
probability are applied. 

2. Random sampling can be of different types such as, 
simple random sampling, stratified sampling, systematic 
sampling etc. 

2 

3. The population in random sampling is represented in a 
better way due to its larger size. 

3 
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od are as follows, 

Census Method 

Examination of every element in the pop _ __ 
defined as 'Census Method'. 

It is impractical. 

Its scope is limited. 

The data can't be analyzed with better supe:-, 

Difficult to apply for indefinite population. 

More time and cost. Less reliable data. 

ing are as follows, 

Non-random Sampling 

. 

:. 

L 

A non-random sample is selected on the 
other than than probability considerations, such as 
judgement, convenience etc. 

Non-random sampling can be of different types 
as judgement sampling, quota sampling, conve 
sampling etc. 

Non-random sample is judgemental and depeti 
exclusively on the discretion of the investigator. 



UNIT-1 : Introduction 

PART-B 

ESSAY QUESTIONS WITH SOLUTIONS 

1.1 STATISTICS — DEFINITION, ORIGIN AND DEVELOPMENT 

Q10. Define statistics in both plural and singular sense. Explain its characteristics. Model Paper-I, Q9(a) 

OR 

Define statistics and explain its characteristics in singular and plural sense. 

OR 

Define statistics and explain its characteristics. 

Answer : 

Definition and Origin of Statistics 

Statistics is an old subject as old as human life. Even though it had very limited utility in the past but still it was 
regarded as "the science of statecraft". 

The word statistics has been derived from the Latin word 'status', or the Italian word statista', or the German word 
statistik' or the french word statistique', all of these has the same meaning of 'political state'. 

In India, the use of statistics has been identified 2000 years ago during the period of Chandragupta Maurya. It was 
used for collecting official and administrative statistics. 

The historical evidences of collecting important statistics prior to 300 B.0 is found in Kautilya's `Arthashastra'. 

In sixteenth century a detailed study was conducted by J. Kepler on the information collected by Tycko Brave about 
the movements of the planets and the formulation of the three famous laws regarding the movements of laws of heavenly 
bodies. This led to the origin of 'Newton's law of gravitation'. 

Seventeenth century was well known for 'vital statistics', 'Captain John Graunt' of London is regarded as the Father 
of vital statistics, as he was the first man to conduct the prominent study of the birth and death statistics. 

The study of collection of official statistics has been originated in the later half of the 18t" century in Germany. 

The term 'Statistics' was defined differently by different authors. As there exists many definitions of statistics, it is 
not possible to specify all the definitions given to statistics both as "Numerical Data" (plural form) and "Statistical methods" 
(singular form). Thus, there are two senses of the word "statistics". In a wide and singular sense, statistics denote some 
statistical methods and plural sense statistics refers to some numeral data or statistical data. 

Statistics in Singular Sense 

In singular sense, statistics acts as a helpfull device used for the purpose of collecting, classifying, presenting and 
interpreting the data. It is otherwise know as 'Analytical statistics'. 

Some of the definitions of statistics are presented as follows, 

(a) According to A.L.Bowley, "Statistics is the science of counting". 

(b) According to A.L.Bowley, "Statistics may rightly be called the science of averages". 

(c) According to Turtle, "Statistics is a body of principles and techniques of collecting, classifying, presenting, comparing 
and interpreting the quantitative data". 

Thus, the above definitions specify that statistics in singular sense, is a science which comprises different statistical 
methods used-for collection, organization, classification, presentation and interpretation of data. 

Statistics in Plural Sense 

Oct./Nov.-16, Q9(b) 

(Sept./Oct.-15, Q9(a) I March/April-11, Q9(b)) 

In plural sense, the term "Statistics" implies systematical collection of numerical facts like statistics of population, 
production, price-level, national income and so on. 
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8 
Definition of Statistics in Plural Sense-Numerical Data 

I. In the words of 'Dr. A.L. Bowley, "statistics are 
numerical statements of facts in any department of 
enquiry placed in relation to each other". 

2. As per `L.R. Cornor', "Statistics are measurements, 
enumeration or estimates of natural or social 
phenomena, systematically arranged so as to exhibit 
their inter-relations". 

3. According to 'Prof. Yule and Prof. Kendall', "By 
statistics we mean quantitative data affected to a 
marked extent by multiplicity of causes". 

4 In the words of 'Horace Secrist', "By statistics we 
mean aggregate of facts affected to a marked extent 
by multiplicity of causes numerically expressed, 
enumerated of estimated according to a reasonable 
standard of accuracy, collected in a systematic manner 
for a predetermined purpose and placed in relation to 
each other". 

Hence, it can be observed that the definition proposed 
by 'Horace Secrist' is much effective as it covers various 
aspects of statistics. 

Characteristics of Statistics 

Following are the characteristics of statistics, 

1. Aggregate of Facts 

Statistics is the aggregate of information i.e., complete 
facts and figures that can be related and compared. Single 
figures cannot be termed as statistics. For example, if heights 
of different students in a class are given then such data can 
be compared and conclusions can be drawn regarding the 
height of each student. Therefore, such data is considered as 
statistics. Whereag, if the height of a single student is given 
the comparison becomes impossible and it is not considered 
as statistics. Likewise single figures concerning sales of firm, 
marks of students, price, demand, exports, etc. cannot be 
considered as statistics. 

2. Affected by Multiplicity of Causes 

In statistics, the figures and facts are significantly 
effected by various factors operating together. 

3. Statistics are Expressed Numerically 

Statistics are numerical statements of facts. In 
other words, statistics are expressed in numbers or 
quantitative terms. For example, the production level of 
XYZ manufacturing company increased from 100 tonnes in 
the year 2000 to 150 tonnes in the year 2002. A qualitative 
statement like the sales of XYZ company increasing year 
after the year cannot be regarded as statistics. 
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	Statistics are Estimated as Per Some 
Reasonable Standards of Accuracy 

Numerical facts can be collected either by actually 
counting i.e., actual count (or) measurement or by estimating 
i.e., estimates. Estimates may or may not be accurate but 
actual count or measurement always give accurate results. 
For instance, if the strength of the class is counted and 
concluded that there are 90 students, then it can be said that 
it is an accurate figure. 

5. Statistics are Gathered in a Systematic 
Manner 

Statistical data must be collected in a systematic 
manner. A sequential action plan must be designed before 
collecting data. The data collected in an unplanned manner 
would result in wrong conclusions. 

6. Statistics are Collected for a Pre-determined 
Purpose 

The purpose for which the data is collected must be 
decided first. For instance, if the intention of the study is to 
collect the data related to the costs of marketing of a firm, 
then the researcher can attain expected results only when he/ 
she possesses clear information regarding whether he/she 
should collect data on cost of marketing activities outsourced 
by the firm or cost of marketing activities undertaken by firm 
itself. 

7. Statistics Should be Placed in Relation to 
Each Other 

In order to interpret statistical data, the numerical facts 
and figures must be comparable. It must be remembered that 
the quantitative terms or numbers which are compared must 
be homogeneous in order to get the accurate results. For 
instance, comparing the weights of the children with adults 
would not give accurate results. 

1.2 FUNCTIONS, IMPORTANCE, SCOPE 
AND LIMITATIONS OF STATISTICS 

Q11. Define statistics and explain the functions of 
statistics. March-April-16, Q9(a) 

OR 

Explain the meaning of statistics in both plural 
and singular sense. What are the functions of 
statistics? 

Answer : Oct./Nov.-14, Q9(a) 

Definitions of Statistics 
For answer refer Unit4, Page Nos. 7,8, Q.No. 10. 

Topics: Definition and Origin of Statistics, Statistics in 
Singular Sense, Statistics in Plural Sense. 
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UNIT-1 : Introduction 
Functions of Statistics 

The various functions of statistics are, 

1. Makes the Complicated Data Easily 
Understandable 

In statistics, statistical methods such as totals, 
averages, percentages and so on are used to concise the huge 

ta. The huge data is converted into few significant figures 
s..-) that the user can understand the data easily. 

2. Studies the Relationship between Two or 
More Variables 

Statistics basically studies the relationship between 
-.» o or more variables with the help of correlation analysis. p

'  
-s study helps to a great extent in forecasting and 
mating future changes. For instance, studying the 

...elationship between supply and demand, advertisement 
id sales and so on are essential and helpful in effective 
planning. 

3. Presents the Data in a Definite Form 

Statistics uses quantitative statements of facts rather 

Er
vague statements. Quantitative statements of facts are 
and specific. Therefore, they are easy to understand. 

instance, if incase the two statements as are taken into 
agnsideration, 

Statement 1 

There is a 10% increase in the Indian population from 
last year to this year. 

Statement 2 

The population in India is increasing. 

Statement 1 is more clear and definite when compared 
to the statement 2 because in statement 1, quantitative 
figure is used. 

4 Assists in Forecasting Activities 

ta

Statistics is an important tool which is used for 
Inalysing the activities related to commerce, trade and 
nz'ustry. This analysis helps in ascertaining the trends in 

e, commerce and industrial activities which can be used 
basis for making forecasts regarding various aspects of 

study. 

5. Offers a Techniques for Comparison of 
Quantitative Facts 

SIA F 

L Statistics offers a technique for comparing the 
tit ative facts. This is one of the important functions 

statistics. For instance, the data relating to sales, import, 
rt  , production and so on is compared location wise and 

•od wise. This comparison assists in ascertaining the 
ormance of economic activities. 



9 
6 Assists in Testing and Formulating Theories 

Statistics not only assists in testing and formulating 
theories in various fields but also assists in measuring the 
impact of such theories on various fields. For instance, in 
agricultural and biological science, statistical techniques are 
used for ascertaining the role of growth and development 
activities of the plant. Consumers surveys and market surveys 
carried out effectively acts as the bases for formulating 
specific and clear production policies. 

7. Assists in Formulating Policies 
Statistical methods are useful in formulating various 

economic and business policies. A survey conducted with 
respect to exports, imports, production, wages and so on are 
useful in formulating policies and plans in the respective 
fields. 

Q12. Define Statistics and explain its scope and 
importance. 

Answer : (March/April-17, Q9(a) I March/April-14, Q9(a)) 

Definition of Statistics 
WEBSTER defined statistics as "statistics the 

classified facts representing the conditions of the people in 
a state specially those facts which can be stated in number 
or in tables of numbers or in any tabular or classified 
arrangement". 

Scope and Importance of Statistics 
Following are the scope and importance of statistics, 

1. Statistics and Planning 
Statistics play an important role in business, economics 

or government level planning. 

The modern age is regarded as the 'age of planning'. 
Planning plays a prominent role in every organization as it 
helps in efficient and effective working of an organization. 

National Sample Survey (NSS) was established in 
1950 for collecting statistical data for planning in India. 

2. Statistics and State 
Statistics was also known as 'Science of Statecraft' 

and was used for collecting data for making fiscal and 
military policies. Now-a-days, the statistical data is used 
for prices, production, income, consumption, expenditure 
and profits by government. It plays a vital role for welfare 
of the state. 

3. Statistics and Mathematics 
Statistics and mathematics are the two interrelated 

subjects. These subjects are based on the concept of 'theory 
of probability'. The significant role of mathematics into 
statistics has evolved into new branch of statistics called as 
`Mathematical statistics'. Statistics accordiw to CONNOR, 
"is a branch of applied mathematics which specializes in 
data". 

'UBLISHERS AND DISTRIBUTORS PVT. LTD. 
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4. Statistics and Economics 

The relation between statistics and economics was 
first explained by "William Petty" in his book 'Political 
Arithmetic'. 

The statistical techniques are used in solving the 
economic problems such as production, consumption, 
distribution of income, wealth, profits etc. 

The relation of mathematics and statistics 
with economics has evolved into a new branch called 
`econometrics'. 

5. Statistics in Business and Management 
Statistics has an extensive role in business as well as 

management. 

According to Prof. Ya-Lun-Chou: "Statistics is a 
method of decision-making in the face of uncertainity on 
the basis of numerical data and calculated risks". 

Most of the managerial decisions and business 
forecasting techniques are based on the statistical information. 

6. Statistics in Accountancy and Auditing 
Statistics has various applications in accountancy 

and auditing. An example for the application of statistics in 
accountancy is the 'Method of Inflation Accounting'. 

Various statistical techniques are used for cost 
accounting and auditing purposes. 

7. Statistics in Insurance 
Statistics in insurance is applied on the basis of 

probability theory. Life insurance was developed by 
`Edmund Hally' in 1961. The problems or questions of 
life insurance were solved by using the life tables given by 
Edmund Hally. The success of insurance industry mainly 
depends on the application of statistical data in life tables. 

8. Statistics in Physical Sciences and Astronomy 
Statistics in astronomy is a physical science which 

has various applications. J. Kepler gave three famous laws 
relating to the movements of heavenly bodies with the help 
of statistical data collected by Brave. On the basis of Kepler's 
laws, Sir Isaac Newton gave his famous law of gravitation, 
statistics is widely used in the physical sciences such as 
astronomy, engineering, geology, physics, etc. 

9. Statistics in Social Sciences 
According to Prof `A.L. Bowley', "statistics is the 

science of measurement of social organism regarded as a 
whole in all its manifestation". 

Sampling techniques and estimation theory are most 
useful tools of statistics which are used in social science for 
conducing the social survey. The important application of 
statistics in sociology is the study of death rates, birth rates, 
population growth, etc. 
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10. Statistics in Biology and Medical Sciences 

The study of 'correlation analysis' given by Prof Karl 
Pearson is purely based on statistics. 

Moreover in medical sciences, the statistical data 
related to the causes and incidence of diseases are of great 
importance. 

For example, statistical papers used in the study of 
heart beats through electrocardiogram (E.C.G). 

Statistics has greater applications in psychology and 
education which leads to 'psychometry' and in war. Thus 
statistics plays a vital role in various disciplines and has 
greater managerial applications.   
Q13. What are the qualities of a statistician and state 

the limitations of statistics? Also explain the 
nature and scope of statistics. 

OR 
Discuss the nature, scope and limitations of 
statistics. 
(Refer Only Topics: Nature of Statistics, Scope 
of Statistics and Limitations of Statistics) 

Answer : March/April-15, Q9(a 

Qualities of a Statistician 
An effective statistician possesses the following 

qualities and attributes, 

1. He solves the problems very effectively 

2. He gives out the work of good quality on time. 

3. He possesses excellent written and oral skills. 

4. He is capable of extending and improving statistical 
procedures. 

5. He can carryout the work in the real life situation. 

6. He has a good understanding level about the statistical 
practices and its realities. 

7. He holds a good personality and can easily manage 
to work with others. 

8. He has the best knowledge of computers in solving 
the problems. 

9. He can follow/face the new challenges and problems 
quickly. 

10. He shows greater levels of interest in solving the 
problems of organization. 

11. He is well trained in both theory as well as practice 
of statistics. 

Limitations of Statistics 
Following are the limitations of statistics, 

1. Statistics are Not Qualitative 
Statistics are numerical statements. It is applied to 

only those areas which are measured quantitatively. Hence 
the statements such as "the number of students in a college 
have increased when compared `to last year" does not form 
statistics. 
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2. Statistics Does Not Constitute Isolated Facts 
and Figures 

In statistics, the facts and figures are always aggregate 
in nature rather than single or isolated. For example, price of 
a single product, marks of a student, etc. cannot be regarded 
as statistics as these figures cannot be either related or 
compared with each other. The aggregate figures such as 
household income, expenditure, profits and sales of a firm 
over different years constitutes statistics. 

3. Statistical Laws are Probabilistic in Nature 

Statistical laws are not exact they are probabilistic in 
nature. The conclusions drawn by following statistical data 
gives laws approximate results/values and not exact figures. 

4. Statistics Can be Misused 

Statistics can be misused if it is used by the non 
experts. The figures can also be misused by politicians, 
unethical workers by manipulating the facts for their personal 
intentions. Statistics does not prove or disprove anything. 
It is only a tool which can be very much useful if utilized 
approximately. In case, if it is misused by inexperienced or 
unethical statisticians then it may result in false conclusions 
and may prove highly dangerous to the firm under 
consideration. 

Scope of Statistics 
For answer refer Unit-I, Page No. 9, Q.No. 12, Topic: 

Scope and Importance of Statistics. 

Nature of Statistics 

For answer refer Unit-I, Page No. 8, Q.No. 10, Topic: 
Characteristics of Statistics. 

.3 DISTRUST OF STATISTICS 

Q14. What do you mean by distrust of statistics? 
What are the major causes of distrust? Suggest 
the measures to restore trust in statistics. 

Answer : Model Paper-I, Q9(b) 

Distrust of Statistics 
Although statistics plays an important role in many 

areas, there is still the possibility of statistics to be misused 
by the biased people. The use of statistics by such people 
leads to deceptive interpretation of a given problem. Among 
the common people, this makes a feeling of distrust about 
statistics. Many authors expressed there feeling about the 
distrust of statistics, which are as follows, 

1. "There are three kinds of lies: lies, demned lies and 
statistics". 

2 "Statistics can prove anything". 

3. "Statistics is a rainbow of lies". 

4 "Statistics are like clay of which you can make god 
or devil, as you please". 
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These statements shows a feeling of distrust of 

statistics. 

Major Causes of Distrust 
The following are some of the causes of distrust for 

a common man: 

1. Statistics is a Tough Subject 

Normally, common man is not familiar with statistics. 
It is a technical subject by nature, hence it is very tough for 
a common man to use it. There is a possibility of misleading 
conclusions when statistics is used by inexperienced persons. 
As a results the common man does not trust the outcomes 
acquired by a statistical analysis. 

2. Statistics has its Demerits 

At the time of executing statistical analysis of a 
problem, the outcomes are again possible to be misleading 
if the limitations of statistics are not kept in mind. For a 
common man, this leads to other cause of distrust of statistics. 

3. Different Outcomes are Acquired by Different 
People 
It is possible that outcome could be different if two 

different persons analyse the same problem by gathering 
their own information. 

4. Statistics is Accountable to be Misused 
One more cause of distrust of statistics is that it is 

accountable to be misused. One can use statistical data to 
represent a wrong picture of a specified problem. 

5. Analysis of Data Without any Reference to a 
Specific Problem 
The outcomes are possible to be incorrect, if the 

collection and analysis of data are carried out without any 
reference to a specific problem. Hence, it is very essential 
to specify the problem to be investigated and the procedure 
of gathering data and its analysis should always be done 
with reference to the problem. Statistics is a technique of 
investigation and hence, its uses will relay on the nature of 
the specific problem. Therefore, it is said that, "statistics 
should not be used in the same way as a drunken man uses 
lamppost for support rather than for illumination". 

Because of the above reason, people donot trust in the 
outcomes acquired through statistical analysis. Nevertheless, 
it should be remembered that statistics is merely a tool which 
could be used in right or wrong ways, as it is evident from 
the statement that, "figures won't lie but liars figure". 

Hence, it is concluded that statistics is not a cause of 
distruct but the persons who are making the wrong use of it 
are liable for this distrust among the usual people. Therefore, 
to bring back faith in statistics and its outcomes, one must 
take care of the causes of statistics. 
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2. Statistics Does Not Constitute Isolated Facts 

and Figures 
In statistics, the facts and figures are always aggregate 

in nature rather than single or isolated. For example, price of 
a single product, marks of a student, etc. cannot be regarded 
as statistics as these figures cannot be either related or 
compared with each other. The aggregate figures such as 
household income, expenditure, profits and sales of a firm 
over different years constitutes statistics. 

3. Statistical Laws are Probabilistic in Nature 
Statistical laws are not exact they are probabilistic in 

-
..ature. The conclusions drawn by following statistical data 
_Ives laws approximate results/values and not exact figures. 

4. Statistics Can be Misused 
Statistics can be misused if it is used by the non 

experts. The figures can also be misused by politicians, 
unethical workers by manipulating the facts for their personal 
intentions. Statistics does not prove or disprove anything. 
It is only a tool which can be very much useful if utilized 
approximately. In case, if it is misused by inexperienced or 
unethical statisticians then it may result in false conclusions 
and may prove highly dangerous to the firm under 
consideration. 

Scope of Statistics 
For answer refer Unit-I, Page No. 9, Q.No. 12, Topic: 

Scope and Importance of Statistics. 

Nature of Statistics 
For answer refer Unit-I, Page No. 8, Q.No. 10, Topic: 

Characteristics of Statistics. 

1.3 DISTRUST OF STATISTICS 

Q14. What do you mean by distrust of statistics? 
What are the major causes of distrust? Suggest 

• the measures to restore trust in statistics. 
Answer : Model Paper-I, Q9(b) 

Distrust of Statistics 
Although statistics plays an important role in many 

wens, there is still the possibility of statistics to be misused 
the biased people. The use of statistics by such people 

to deceptive interpretation of a given problem. Among 
common people, this makes a feeling of distrust about 

'es. Many authors expressed there feeling about the 
of statistics, which are as follows, 

"There are three kinds of lies: lies, demned lies and 
statistics". 

"Statistics can prove anything". 

"Statistics is a rainbow of lies". 

"Statistics are like clay of which you can make god 
or devil, as you please". 
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These statements shows a feeling of distrust of 

statistics. 

Major Causes of Distrust 

The following are some of the causes of distrust for 
a common man: 

1. Statistics is a Tough Subject 

Normally, common man is not familiar with statistics. 
It is a technical subject by nature, hence it is very tough for 
a common man to use it. There is a possibility of misleading 
conclusions when statistics is used by inexperienced persons. 
As a results the common man does not trust the outcomes 
acquired by a statistical analysis. 

2. Statistics has its Demerits 

At the time of executing statistical analysis of a 
problem, the outcomes are again possible to be misleading 
if the limitations of statistics are not kept in mind. For a 
common man, this leads to other cause of distrust of statistics. 

3. Different Outcomes are Acquired by Different 
People 
It is possible that outcome could be different if two 

different persons analyse the same problem by gathering 
their own information. 

4. Statistics is Accountable to be Misused 

One more cause of distrust of statistics is that it is 
accountable to be misused. One can use statistical data to 
represent a wrong picture of a specified problem. 

5. Analysis of Data Without any Reference to a 
Specific Problem 

The outcomes are possible to be incorrect, if the 
collection and analysis of data are carried out without any 
reference to a specific problem. Hence, it is very essential 
to specify the problem to be investigated and the procedure 
of gathering data and its analysis should always be done 
with reference to the problem. Statistics is a technique of 
investigation and hence, its uses will relay on the nature of 
the specific problem. Therefore, it is said that, "statistics 
should not be used in the same way as a drunken man uses 
lamppost for support rather than for illumination". 

Because of the above reason, people donot trust in the 
outcomes acquired through statistical analysis. Nevertheless, 
it should be remembered that statistics is merely a tool which 
could be used in right or wrong ways, as it is evident from 
the statement that, "figures won't lie but liars figure". 

Hence, it is concluded that statistics is not a cause of 
distruct but the persons who are making the wrong use of it 
are liable for this distrust among the usual people. Therefore, 
to bring back faith in statistics and its outcomes, one must 
take care of the causes of statistics. 
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Measures to Restore Trust in Statistics 

The following are the measures recommended to 
restore trust in statistics, 

1. Statistics Should be Used Only by its 
Experts 

W.I.King states that, "the science of statistics is a 
most useful servant, but only of great value to those who 
understand its proper use". Therefore, it is very essential that 
statistics should be only used by its experts as to achieve 
the main cause of statistical analysis, i.e., to give exact 
description of a phenomenon. 

2. Self-restraints of the Statistican 

The person who is made responsible to collect and 
anlayse the data should exercise self-control of the greatest 
order. He should be neutral while searching for the truth. Yule 
and Kendall states that, "Statistics is one of those sciences 
whose adepts must exercise the self-restraints of an artist". 

3. Free Discussion 

Marshall states that, "Statistical arguments are often 
misleading at first sight but free discussion clears away 
statistical fallacies". The statistician should work in an 
atmosphere which is free and open to criticism. Based on 
the free discussions, he must try to make better conclusion 
of his analysis. 

4. Limitations of Statistics Should Always be 
Considered 

The most important factor accountable for the 
distrust of statistics is the ignorance towards the limitations 
of statistics. Therefore, it is essential for a statistician to 
keep in mind the limitations of statistics while drawing the 
conclusions. 

5. Eternal Vigilance 

To ensure error free statistical results, the statistician is 
required to be very careful right from the stage of collection 
to the analysis and interpretation of data. Apart from this, he 
must try to check possible misuse of data. Wallis and Robert 
states that, "Eternal vigilance is the price of freedom from 
serious statistical blunders". 

6. Conclusions must be Drawn Very Carefully 

A statistician must study whether all aspects 
associated with the given problem has been considered or 
not, before reaching at conclusions. Croxton and Cowden 
states that, "A statistician is a scientist and must, therefore, 
consider all relevant data before coming to any conclusion". 
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1.4 STATISTICAL INVESTIGATION - 
PLANNING OF STATISTICAL 
INVESTIGATION 

Q15. Define Statistical Investigation. Explain the 
preliminary steps to be considered in planning  
the statistical investigation. 

Answer : 

Statistical Investigation 

The search for the collection of facts and figures of 
specific problem is referred to as "statistical investigation' 
statistical surveys are essential in obtaining the necessa:-.  
information. 

Planning the Statistical Investigation 

In a statistical investigation, planning plays a vita 
role because all feasible preventive steps are extracted durin: 
planning. In planning a statistical investigation, the follovvir.: 
preliminary steps are involved, 

1. Object of the investigation 

2. Scope of the investigation 

3. Sources of statistical data 

4. Methods of data collection 

5. Nature of statistical units 

6. Degree of accuracy desired 

7. Types of survey 

8. Costing of the plan. 

Step-1: Investigation Objective 

There must be complete explanation regarding t_ 
objectives of the statistical investigation. For all possit 
investigation object must be clearly defined because it 
help to remove unrelated data. However, investigation rr..1. 
leads to false conclusions, waste of time and money if 
objectives are not defined clearly. 

Step-2: Investigation Scope 

The type of data, the subject matter and geograph.: 
location are some at the concepts which must be covered 
the scope of investigation. The sample methods are used 
the scope of the investigation is extensive. 

Step-3: Sources of Statistical Data 

Primary and secondary are the two sources 
statistical data. The data gathered by a researcher. 
investigator for the first time is referred as primary dal:. 
Whereas, the data which is already gathered by somec7e 
for other intention is referred as secondary data. Howe \ 
the choice of decision, rely on the objective and scope 
the investigation. 
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Seep-4: Methods of Data Collection 

Census or sample method would be used if primary 
is collected. All possible item of population or universe 

- estigated in case of census method. Whereas, group of 
-:-:resentative items of the population or the universe are 

and studied in case of sample method. The decision 
on the convenience of time, the degree of accuracy 

mired and the nature of the problem studied. 

Step-5: Nature of Statistical Units 

For the purpose of investigation there must be 
:mplete explanation of statistical units. A statistical unit is 

evaluation through which the magnitude of a variable 
evaluated or expressed. The following are some of the 

e-s..5entials that must satisfy by a statistical unit, 

It must be suitable for the purpose of the investigation. 

0i) It must be clearly defined. 

0i) It must be definite and specific by nature. 

(v) It must be stable and standard. 

(v) It must ensure uniformity and homogeneity. 
• Step-6: Degree of Accuracy Desired 

Prefect or 100% accuracy is rarely feasible in any 
statistical investigation. However, a valid conclusions a 
suitable standard of accuracy is perfect enough. 

Step-7: Type of the Investigation 

The different kinds of statistical investigation include 
the following, 

(i) Official or semi-official or unofficial 

(ii) Primary or secondary 

(iii) Census or sample. 

(iv) Original or repetitive. 

(v) Direct or indirect. 

(vi) Confidential or non-confidential and 

(vii) Regular or Ad hoc. 

Based on the availability of time, accuracy desired 
and the nature of the problem studied the of decisions choice 
will depends. 

Step-8: Costing of the Plan 

The last step in the statistical investigation is costing 
of the plan. The costs may be incurred on preliminary work, 
personal interview, editing the data, tabulating the data, 
analyzing the data and the final preparation of the actual 
report are very important to be evaluated. 
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1.5 CENSUS AND SAMPLING METHODS 

Q16. Discuss in detail about census method with its 
merits and demerits. 

Answer : 

Census Method 

The census method deals with the investigation of the 
entire population. 

In this case of enumeration, information is collected for 
each and every unit. A unit may be house hold, field, factory, 
shop or any other similar unit in any specified geographical area 
to be covered under study. The aggregate of all the units under 
consideration is called the 'population' or the 'universe'. 

These words in statistics have meaning different from 
the usual ones. For example, if the statistical enquiry is related 
to the living conditions of textile workers, the population or 
the universe consists of all the workers in various textile mills 
in India. The method of obtaining information for each and 
every unit belonging to the population is defined as complete 
enumeration or census inquiry. 

For example, the income of each individual has to be 
assessed for purposes of income-tax assessment, a list of all 
voters has to be prepared for election purposes, applications 
of all the persons have to be scrutinised for the purpose of 
recruitment. 

Merits 

The merits of census method are as follows, 

(i) The data collected through census enumeration are more 
accurate and reliable since the information is sought 
from each item comprised in the population. 

(ii) By making an extensive study in census enumeration, 
information can be obtained from each and every item 
and more facts relating to the problem may also be 
brought out. For example, population census gathers 
information not only in numbers, but also collects 
information on age, marital status, employment, 
education, sources of income, etc. 

Demerits 
The demerits of census method are as follows, 

(i) The complete enumeration of population requires time, 
manpower and administrative personnel. 

(ii) Apart from organizational difficulties, it is often not 
practical to adopt this method in many cases. Only big 
organizations and government having sufficiently large 
resources at their disposal can afford this method. 

(iii) The census method is useless in case the results are 
urgently required. It is likely that by the time these 
are available, the conditions might have changed 
completely. 

(iv) It may be unnecessary if a sample can yield equally 
reliable results. 
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Q17. Define sampling. Discuss in detail about 

various sampling techniques. 

Answer 

Sampling 

Sampling may be defined as the selection of some part 
of an aggregate or totality on the basis of which a judgement 
or inference about the aggregate or totality is made. In other 
words, it is the process of obtaining information about an 
entire population by examining only a part of it. 

Sampling Methods 

Sampling methods/techniques are broadly classified as, 

(A) Random sampling methods 

(B) Non-random sampling methods. 

(A)  Random Sampling Methods (Probability 
Sampling) 

This sampling process is random and the laws of 
probability are used in this sampling. Random sampling is 
of different types as follows, 

1. Simple random sampling 

2. Stratified sampling 

3. Systematic sampling 
	• 

4. Multistage sampling 

5. Cluster sampling. 

1. Simple Random Sampling 

In this technique, each and every item of the 
population is givenen equal chance of being included 
in the sample. The selection is thus free from personal 
bias. This method is also known as the method of 
chance selection. It comprises of two methods. They 
are, 

(i) Lottery methods 

(ii) Table of random numbers. 

Lottery Methods 

All items of the population are numbered or 
named on separate paper slips of identical size 
and shape. The slips are then folded and mixed 
up in a container or drum. A random selection 
is then made of the number of slips required to 
constitute the desired size of sample. 

(ii)  Table of Random Numbers 

Tippet's table of random numbers is popularly 
used. It consists of 10,400 four figure numbers. 
The digits in the table were chosen haphazardly 
and the Tippet's numbers have been subjected 
to numerous tests and are used in many 
investigations. 
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2. Stratified Sampling 

This process divides the population into homogenous 
groups or classes called 'strata'. A sample is taken 
from each group by simple random method and the 
resulting sample is called a stratified sample. 
A stratified sample may be either proportionate 
or disproportionate. In a proportionate stratified 
sampling plan, the number of items drawn from 
each stratum is proportional to the size of the strata. 
While in a disproportionate stratified sampling, 
equal number of items are taken from each stratum 
irrespective of the size of the stratum. 

3. Systematic Sampling 
This is used in those cases where a complete list of 
the population from which sampling is to be drawn is 
available. The method is used to select every Kt" item 
from the list, where K refers to the sampling interval. 
The starting point is selected at random. 
Example 
If a complete list of 1000 students of a college is 
available and if a sample of 200 students is to be 
drawn, then every 5th item (K = 5) must be taken. 
Suppose the straight point is 3, then the 1" item is 3rd 
student, second item would be 8th students (3 + 5 = 
8) the 3rd item would be 13th student and so on. 

4. Multistage Sampling 
It refers to a sampling procedure, which is carried 
out in several stages. Suppose a sample of 5000 
households is to be drawn from the state of Andhra 
Pridesh then in first stage, the states villages may be 
selected at random. 

5. Cluster Sampling 
This method of sampling is done for small groups or 
units. Whole population is taken into consideration 
according to the given problem and is divided into 
sub-units which are known as 'clusters'. From this 
sample of sub-units, each unit can be easily measured 
in the selected cluster group. 
For example, obtaining the income in a city, the whole 
city can be divided into N different blocks or localities 
and simple random sample of n blocks is drawn. 
Cluster sample is determined by the individuals of 
the selected blocks. 
The following points are to be considered for cluster 
sampling, 
(a) Cluster sampling should be cost effective and 

within the limits of survey. 
(b) Sampling units must be same for each cluster. 

(B)  Non-random Sampling Methods 
A non-random sample is selected on the basis other 

than probability considerations 4 follows, 
1. Judgement sampling 
2. Quota sampling 
3. Convenience sampling. 
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1. Judgement Sampling 

In this method, the choice of sampling items 
exclusively depend upon the judgement of the 
investigations. In other words, the investigator 
exercises his judgements in the choice of sample items 
and includes those items in the sample which he thinks 
are most typical of the population with regards to the 
characteristics under investigation. The success of 
this method depends on the excellence in judgement. 
If the individual making decisions is knowledgeable 
about the population and has a good judgment, then 
resulting sample may be representative. 

2. Quota Sampling 
It is one of the type of judgement sampling. In this, 
quotas are set up according to the given criteria, 
but within the quotas the selection of sample items 
depends on personal judgement. 

Example 
Out of every 100 persons to be interviewed, 60 are 
housewives, 25 farmers, 15 children. Within the 
quota, the interviewer can select any people from the 
area concerned. 

3. Convenience Sampling (Accidental Sampling) 
Convenience sampling is also called 'chunk'. A chunk 
is a fraction of one population taken for investigation 
because of its convenient availability. A sample 
obtained from readily available lists such as telephone 
directories, automobile registrations is a convenient 
sample, even if the sample is drawn at random from 
the lists. 

If the sample enter by 'accident' the just happen to 
be at the right place and at the right time. Therefore, 
it is also called accidental sampling. 

1.6  COLLECTION OF PRIMARY AND 
SECONDARY DATA 

Q18. Define data. What are the different types of 
data sources? State the advantages and 
disadvantages of each types. 

Answer : Model Paper-II, Q9(a) 

Data 
Data refers to the information which is collected with 

the help of research for the purpose of making appropriate 
decisions. 

Types of Data Sources 
Usually data is collected through two different sources 

i.e., primary and secondary and based on these sources data 
is classified into two types, 

I. Primary data 

II. Secondary data. 
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I. Primary Data 

Primary data refers to the data collected specifically 
which is for the purpose of research problem. It is the first 
hand information collected by the research firm or by an 
external agent with the objective of solving a research 
problem. There are different methods of collecting primary 
data. Researchers can conduct experiments to gather the 
required information. Other methods include questionnaires, 
mails, interviews of individuals, families, organisations, 
representatives etc. 
Advantages of Primary Data 

The various advantages of primary data are as follows, 
1. Data is collected directly from the respondents and the 

information gathered as a primary data is unbiased, 
accurate and general. 

2. Primary data collection methods like e-mails can 
cover a huge population by crossing the geographical 
borders of the country. 

3. In primary research, the data collected is generally 
used by the marketers for their own interests, which 
not only helps the organization in protecting the 
information from the competitors, but also helps them 
in gaining "information advantage". 

4. As primary research involves huge investment for the 
collection of data, this leads to effective utilization of 
research funds. 

Disadvantages of Primary Data 
The following are the limitations of primary data, 

1. It is a time consuming process. 
2. Firms have to incur huge cost. 
3. Primary research is not suitable in all situations and 

for all organizational problems. 
4. Designing surveys for primary data collection is very 

difficult. 
5. In primary research, there is a possibility of not getting 

accurate answers from the respondents, as most of 
them don't want to disclose their private affairs. 

6. Some people may refuse to give their responses on time. 
7. Usually, the data collected from primary research is 

a raw data which has to be processed further to get 
the required information. 

II. Secondary Data 
Primary data for one party sometimes acts as the 

secondary data for the other party. Secondary data refers to 
the existing data that had been collected with an objective 
other than for research. It could be the data collected by the 
firm itself for any other purpose, or by any external party for 
the same or other research problem. For example, inventory 
records maintained by a firm as part of their routine operating 
function acts as the internal secondary data of the firm for 
evaluating the seasonal demand for its product. Alternatively, 
data gathered on industry demand by a marketing research 
firm can also be used for the same research problem. 
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Advantages of Secondary Data 

Following are the advantages of secondary data, 

1. Quick Access 
Since secondary data is already collected and 

compiled, it is quickly and easily accessible. For example, 
the data which is easily and quickly available on internet. 

2. Inexpensive 
Secondary data involves low and sometimes 

negligible costs of acquiring it. The same proves to be very 
expensive, if the information is gathered from self-sponsored 
new research project. 

3. Complements Primary Data 
In many cases, primary data alone is insufficient 

to draw a conclusion out of a research. Secondary data 
helps in identifying the concepts and terminology that lay 
a foundation for primary search. Comparison of primary 
data with the secondary data helps in identifying the 
deficiencies or variances of information. Thus, secondary 
data complements primary data in achieving the objective 
of research. 

Disadvantages of Secondary Data 
Since secondary data is collected for purpose 

other than the research problem, it inherits the following 
disadvantages, 

1. Difference in Reporting Units 
The reporting units used in secondary data may or 

may not serve the researcher's specific purpose. For example, 
the researcher wishes to know the demographic makeup for 
each street to decide on the location of a retail outlay. The 
secondary data available presents data in the region-unit that 
combines areas of three consequent zip codes. 

2. Difference in Measuring Units 
Measuring units used in the secondary data may 

not match with the researchers' units. For example, if the 
researcher needs data of average height of students in feets 
and inches, but the data available is in centimetres. 
3. Accuracy is Questionable 

Generally, data obtained from the reputed organisations 
is by far reliable. And if the data is obtained from an outsider, 
its accuracy and dependability is questionable. 
4. Time Scope of the Data 

Often, the secondary data available for solving the 
research problem is outdated. In the ever-changing marketing 
environment, outdated data especially on perceptions and 
attitudes of individuals is as good as 'not available'. Even 
if the secondary data is regularly updated, it so happens 
that it does not fall within the interested time period of the 
researcher. For example, if the data is needed for the period 
2006-2008, then the secondary data on the 2005-2006 is of 
no use. 
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primary data. 

	

	 March/April-17,Q9(b) 

OR 
What are the methods commonly used in the 
collection of primary data and explain briefly 
the merits and demerits of each of them. 

March/April-16, Q9(b) 

OR 
Explain the various methods of collection of 
primary data. 

Answer Y MarchfApril.14, Q9(b) 

Methods of Collecting Primary Data 
The various methods of collecting primary data are 

as follows, 

1. Direct personal interview 

2. Indirect personal interview 

3. Information through local agencies or 
correspondents 

4. Information through questionnaires filled by 
respondents 

5. Information through schedules filled by 
investigators. 

6. Questionnaire 

1. Direct Personal Interview 
In direct personal observation method, the data is 

collected by making a direct contact with the investigation 
units. The accuracy of data depends mainly on respondents 
supporting attitude and investigators training and attitude. 

This method is found to be applicable for an intensive 
type of organization wherein. 

(a) There is a narrow scope of investigation. 

(b) The investigation process is too complex that the 
investigators personal attention is required. 

(c) There is confidentiality in investigation. 

(d) The accuracy of data is very important. 

Merits 
The merits of direct observation method are as 

follows, 

(i) Using this method, the investigator tar . collect original 
data. 

(ii) Accurate and reliable data can be collected. 

(iii) Homogenous and comparable data can be collected. 

(iv) Apart from regular infomption, some additional and 
useful information can also be collected. 

(v) Investigators can avoid misinterpretations on the part 
of the respondents. 
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Demerits 

The demerits of direct observation method are as 
follows, 

(i) This method is time consuming and expensive. 

(ii) Accuracy of data can be affected due to bias or 
prejudice of investigators. 

(iii) Training of large team of investigators may not be 
effective. 

2. Indirect Personal Interview 
Indirect personal interview is useful when there is a 

large area of investigation or when the respondents are not 
wiling to give information. In order to collect data from 
respondents, the investigator consults third party who has 
contact with respondents. Usually, police department makes 
use of this method to collect the information regarding the 
bad elements of a locality. 

Merits 
The merits of this method are as follows, 

(i) It requires less amount of time and money. 

(ii) The information so collected will be more reliable 
and unbaised as the third party is. used. 

(iii) For collecting confidential information, this method 
is partially applicable. 

Demerits 
The demerits of this method are as follows, 

(i) The investigator may not notice some important points 
due to the absence of direct contact with respondent. 

(ii) The accuracy of data in this method may be lower 
when compared to direct personal observation 
method. 

(iii) There are chances that the persons providing 
information may be biased or prejudiced. 

3 Information Through Local Agencies or 
Correspondents 
Under this method, the investigator may appoint 

correspondents or agents in the different areas where the 
investigation is to be carried out. The required information 
will be sent by these agents on timely basis. Newspapers 
often follow this method. 

Merits 
The merits of this method are as follows, 

(i) It is quite economical in terms of money, labour and 
time. 

(ii) When the investigation area is too large and the period 
information is required to be collected from distant 
places, then this method is used. 
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160 

Demerits 

The demerits of this method are as follows, 

(i) There may not be the originality in the collected 
information. 

(ii) The collected information may be biased due to the 
corespondents. 

(iii) High degree of accuracy cannot be achieved. 

(iv) There is a possibility that information lacks 
homogeneity. 

4. Information Through Questionnaires Filled 
by Respondents 

In this method, the investigators may provide 
questionnaires to be filled by respondents. This questionnaires 
comprise of list of questions related to the investigation. The 
investigator sends the questionnaire to the respondents along 
with the covering letter for cooperation in giving correct 
information and returning the filled questionnaires in time. 
Several research workers, official and non-official agencies 
adopt this method. 

Merits 

The merits of this method are as follows, 

(i) This method is economical in terms of money, labour 
and time. 

(ii) It involves no investigator bias. 

(iii) The information is more reliable and original. 

Demerits 

The demerits of this method are as follows, 

(i) In case if the respondents are uneducated, this method 
may give in effective results. 

(ii) The method is inflexible as supplementary questions 
cannot be asked. 

(iii) There are chances that the respondent may provide 
improper information if they don't understand the 
questions properly. 

5. Information Through Schedules Filled by 
Investigators 

In this method, the investigators are selected, well 
trained and are given ideal interview schedules. Each 
investigator is made responsible to investigate a particular 
area. The investigators approach the respondents along with 
the schedules and explains the investigation purpose. Also, 
the investigator helps the respondents in filling the answers. 
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Merits 

The demerits of this method are as follows, 

(i) There is possibility of getting reliable and accurate 
information as the investigator has a direct contact 
with respondents. 

(ii) Information can be collected even if the respondents 
are uneducated. 

(iii) It is possible to minimize problem of non-response. 

Demerits 

The demerits of this method are as follows, 

(i) This method is time consuming and expensive. 

(ii) The information may be affected by investigator bias. 

(iii) Investigation results may be misleading if proper 
training is not given to investigator. 

6. Questionnaire 

The primary data can be collected using questionnaire 
and schedules. The questionnaire is mostly same as that of 
schedules. The only difference between them is that the 
questionnaires are filled by the informants and schedules 
are filled by the enumerators. The data collected through 
these tools can be the history of diseases, demographic data 
complaints, etc 

A successful statistical investigation can be achieved 
by drafting perceptive questionnaire. For this, the following 
four points need to be considered, 

(i) Making decisions on question and its content. 

(ii) Making decisions on question and its wording. 

(iii) Making decisions on the type of response for all the 
questions. 

(iv) Making decisions on the position of question in the 
sequence of questions in the questionnaire 

Q20. Discuss the following, 
(a) Factors determining selection of a 

particular source of data 
(b) Differentiate between primary and 

secondary data 
(c) Methods of collecting primary data. 

OR 
Differentiate between primary and secondary 
data. Explain the various methods available to 
collect the primary data. 

(Refer Only Topics: Differences between Primary 
Data and Secondary Data, Methods of Collecting 
Primary Data) 
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Answer : March/April-15, Q9(b) 

(a) Factors Determining Selection of a Particular 
Source of Data 
The following factors determine whether to choose 

primary source of data or secondary source of data or a 
combination of both for the purpose of investigation. 

1. Nature, Object and Scope of Investigation 

(i) Nature 
If an investigation demands data collection from each 
and every unit by using census method, then primary 
source of data must be used. Otherwise, secondary 
source of data must be selected. 

(ii) Object and Scope of Investigation 

The objective and scope of the investigation also 
determines the selection of a particular source of data. 

2. Time Constraint 

It is also important to take into consideration the 
availability of time for conducting investigation to 
select the sources of data. For instance, a firm requires 
to know the demand for air conditioners in summer 
and the data is required to be collected from the entire 
state. If primary source is selected, then the season and 
situation may change resulting in the vain investigation. 
If there is enough time for investigation then only the 
investigator must choose primary source otherwise he 
should go for secondary source of data collection. 

3. Availability of Resource 

Data collection via primary sources usually requires 
detailed planning, greater financial resources and trained 
investigators. If these resources are sufficiently available 
with the investigator, then only primary source of data 
can be selected. On the other hand, if the resources are 
scarce then the investigator needs to go for the secondary 
sources of data collection. 

4. Desired Level of Accuracy 

If high level of accuracy is desired in an investigation 
then investigator must go for primary source as primary 
data is systematically collected and gives greater 
accuracy when compared to the secondary data 

5. The Collecting Agency 

If government organisations want to collect data then 
they usually choose primary source irrespective of the 
size of the sample. The reason is government can afford 
huge costs and resources. If the sample size is very small 
then an individual investigator can also prefer primary 
sources. 

Thus, it can be concluded that neither primary source of 
data or secondary source of data can cover the complete 
objective or scope of the investigation. 
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(b) Difference Between Primary Data and Secondary Data 
The differences between primary data and secondary data are as follows, 

Primary Data Secondary Data 

1. Primary data refers to the data collected specifically for 
the purpose of research problem. 

1. Secondary data refers to the existing data that has been 
collected with an objective other than the research 
problem. 

2. Primary market research is also called as field research. 2.  Secondary market research is also called as desk 
research. 

3.  The data collected through primary market research is 
more accurate than secondary market research. 

3. In secondary market research the information is 
collected indirectly, the data might be inaccurate. 

4. The costs involved in the collection of primary data is 
very high. 

4. The costs involved in the collection of secondary data 
is relatively low as it is easily accessible. 

5. It is a time consuming process. 5. It require less time as the information is already 
collected by someone else. 

6. The data collected in primary market research is specific 
to the researchers product or service. 

6. The data collected in secondary market research is 
not specific to the researcher's area and the data used 
can also be biased which makes it difficult to validate. 

7. The information collected in primary market research is 
the latest information. 

. 

7. The information collected in secondary market 
research is related to the past period so, it is not the 
latest one. 

8. The primary data can be collected with the help of 
questionnaires or surveys, interviews, observation and 
focus group or consumer panels. 

8. The secondary data can be collected from magazines, 
websites, newspapers, text books, journals and the 
financial reports of the companies. 

(c) Methods of Collecting Primary Data 
For answer refer Unit-I, Page No. 16, Q.No. 19. 

1.7 STATISTICAL ERRORS AND APPROXIMATION 

Q21. Define statistical error. What are the important sources and types of statistical errors? 
Answer : 

Statistical Error 
In statistics, the word "error" is used in a special sense. It is voluntary in nature and can be corrected. It is not 

considered as mistake. Mistakes in statistical calculations takes place because of defects in the working of human minds 
and also due to some faults in machines. But in statistics, 'error' means the difference between the true value and the 
estimated value of an item. According to Boddington 'statistical error' means "the divergence between the actual number 
and the estimate which is made either by approximation or by any other method". 

Sources of Statistical Errors 
There are several factors responsible for the occurrence of statistical errors. The important sources of statistical 

errors are as follows, 

1. Errors of Origin 
These errors occur because of the improper definition of statistical units, untrained staff, the personal bias and faulty 

questionnaires. 

2. Errors of Inadequacy 
These errors occur because of insufficient sample data or smallness of sample or in complete information. The errors 

may continue to occur if the sample has items which are not representative of universe. 

3. Errors of Manipulation 
These errors occur at the time of counting, weighing, measurement and approximation. 
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Types of Statistical Errors 

The following are the three types of statistical errors, 

1. Absolute VS relative errors. 

2. Biased VS unbiased errors 

3. Possible errors. 

1 Absolute VS Relative Errors 
Absolute Errors 

The difference between true value and estimated value 
of an item is referred to as absolute error. 

Absolute error = True value — Estimated value 

Example 
The actual number of employees in an organisation 

are 1,000 and if we estimate it as 800, then the absolute error 
will be 200 i.e., 1,000 — 800 = 200. 

Relative Errors 
The ratio of the absolute errors to the estimated value 

of item is referred to as relative errors. 

Relative Error = Absolute error 
Estimated value 

Example 
2  Relative error in the above example is 800

00 
 = 0.25 

Ifthe relative error is expressed in terms of percentage, 
it is called as percentage error. 

Percentage error for the above relative error 0.25 is 
200  800 x 100 = 25%. Relative errors are calculated for 

comparison purpose. 

2. Biased Vs Unbiased Errors 
Biased Errors 

These errors arise due to the bias and prejudice on 
the part of the informant or investigator or the instrument 
of measurement. They are cumulative in nature. 

Example 
If short chains are used to measure the size of bigger 

plots of land, then there are high chances of errors. 

Unbiased Errors 
These errors occur automatically even without any 

bias or prejudice on the part of researcher or without any 
imperfection in the measuring instrument. This errors are 
compensating in nature. 

Example 
If the correct chains are used to measure the size 

of plots of lands, then there is a possibility that few 
measurements may be long by stretching the chain tight and 
some may be short by keeping it loose. Thus, the errors may 
occur. 
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3. Possible Errors 

This error shows the upper and lower limits within 
which the actual error occurs. If the quantity is rounded off 
to the nearest 100, the upper limit of the error is + 500 and 
the lower limit of the error is — 500. Hence, the error can be 
expressed as ± 500. 

1.8 CLASSIFICATION AND TABULATION 

OF DATA 
Q22. What is classification? How it is different from 

tabulation? What is the purpose of classifyinc 
statistical data? Discuss the rules and qualities 
of an ideal classification. 

Answer : Model Paper-II, 09i 

Classification 

After systematically collecting and editing the 
data, the first step in presentation of data is classification. 
Classification is the process of arranging the data based on 
the existing similarities and dissimilarities between them. It 
is similar to the process of sorting of mails in a post office 
where the mails destined for different destinations are placed 
in different compartments after they have been carefully 
sorted out from the huge heap. 

Differences Between Classification and Tabulation 

1. Classification is the method of statistical analysis, 
whereas tabulation is a method of presenting the data. 

2. The given data is classified into various classes on the 
basis of similarity and dissimilarity in classification. 
Whereas, in tabulation the classified data is tabulated 
into rows and columns. 

3. Classification is not dependent upon tabulation 
whereas, tabulation depends upon classification since 
only the classified data is presented in tabular form_ 

Purpose of Classification of Statistical Data 

The classification of statistical data basically fulfills 
the following purposes, 

1. It summarizes the raw data and presents it in a 
appropriate form which is best suitable for statistical 
analysis. 

2. It shows the important characteristics of data and 
eliminates the difficulties. 

3. It helps in making comparisons and conclusions ott 
of the data. 

4. It gives the information regarding the mutual relation 
of the elements of data set. 

5. It segregates the various elements of data set 
bringing out the similarities and dissimilarities amonz 
them. 

This is useful in carrying out statistical analysis. 
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Rules of Classifications 
The rules of classification of data are as follows, 

1. Classes must be defined properly. 

2. The number of classes must be between 5 and 15. 

3. Avoid the class interval values such as 3, 9, 11, 27, 
32, etc. 

4. For first class, the lower limit must be either zero or 
5 or multiples of 5. 

5. To ensure flow, the exclusive method of classification 
of data must be adopted. 

To ensure easy comparison, the class intervals of the 
same size must be preferred. 

7 In any frequency distribution on the left hand side the 
size of the items must be indicated and on the right 
hand side the number of items must be indicated. 

8. Avoid the open-end class distribution as soon as 
possible. 

Qualities/Requisites of an Ideal Classification 
Usually, the classification of data is decided only 

after taking into account the scope, purpose and nature of 
investigation. Thus, an ideal classification must hold the 
following features, • 

1. It should be Clear and Free from Confusion 
In order to avoid confusion in the data, it is essential 

to define the elements in a very clear manner. Each element 
of data set must be given one class. For instance, dividing 
the population of a country into two classes i.e., literates 
and illiterates would need a complete definitions of both the 
terms. 

2. Classes must be Complete and Mutually 
Exclusive 
There must be one class for one element of the data 

set. For this purpose, an additional class might be created 
with title "others" which provide accommodation to the 
remaining elements of the data set. 

In order to make a class to be owned by a single 
element, it is essential to ensure that class is mutually 
exclusive. 

3. It should be Flexible 
The classification needs to be flexible in nature in 

order to get adjusted with the new situations. It is important to 
classify the data into few major classes that can be subsided 
further. Thus, there needs to be changes in the sub-classes 
but not major classes. This way both flexibility and stability 
could be maintained, stability does not refer to rigidity of 
classes. Classification which is made only once, cannot be 
stable forever. As soon as the time changes, there arises the 
need of change in classes. Sometimes, few classes become 
outdated and are to be dropped and some fresh classes need 
to be added. Thus, an ideal classification can adjust all the 
changes and would remain stable. 
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4 It should be Stable 

The classification of data into different classes must 
be in a stable way, so that when an investigation is carried 
out, the classification stays constant and the outcomes of one 
investigation can be easily compared with another. 

Q23. Define classification. Discuss the various types 
and methods of classification. 

OR 

What do you understand by classification? 
Explain the different methods of classification. 

(Refer Only Topics: Classification, Methods of 
Classification) 

Answer : Sept./Oct.-15, Q9(b) 

Classification 

After systematically collecting and editing the 
data, the first step in presentation of data is classification, 
Classification is the process of arranging the data based on 
the existing similarities and dissimilarities between them. It 
is similar to the process of sorting of mails in a post office 
where the mails destined for different destinations are placed 
in different compai talents after they have been carefully 
sorted out from the huge heap. 

Types of Classification or Bases of Classification 

Some common types of classification are, 

1. Geographical classification according to the area 
or region. 

2. Chronological classification according to the 
occurrence of an event in time. 

3. Qualitative classification based on the types of 
attributes. 

4. Quantitative classification according to the 
magnitudes. 

1. Geographical Classification 

In this type of classification, data is classified 
according to the area or region. For example, when we 
consider production of wheat statewise, it is referred as 
`geographical classification'. The listing of individual 
entries are generally done in an alphabetical order or 
according to their sizes to emphasize the importance of a 
particular area or region. 

2. Chronological Classification 

When the data is classified according to the time of 
its occurrence, it is known as 'chronological classification'. 
For example, annual sales of a company for six years is given 
below, 

)UBLISHERS AND DISTRIBUTORS PVT. LTD. 



22 

Year Sales (T in Lakhs) 
1982-83 175 
1983-84 220 
1984-85 350 
1985-86 485 
1986-87 565 
1987-88   620 

3. Qualitative Classification 
When the data is classified according to some 

attributes (distinct categories) which are not capable of 
measurement, it is known as 'qualitative classification'. In a 
simple (or dichotomous) classification, an attribute is divided 
into two classes, one possessing the attribute and the other 
with no attributes. 

For example, we may classify population on the 
basis of employment i.e., the employed and the unemployed 
persons. Similarly, we can have manifold classification when 
an attribute is divided to form several classes. For example, 
the attribute 'education' can have different classes such as 
primary, middle, higher, secondary, university etc. 

4. Quantitative Classification 
When the data is classified according to some 

characteristics that can be measured, it is called 'quantitative 
classification'. For example, the employees of a company 
may be classified according to their monthly salaries. 
Quantitative data is characterized by different numerical 
values, the data represents the values of a variable. 
Quantitative data can be further classi d into the following 
two types, 

(i) Discrete 
Discrete data refers to the qu titative data that is 
limited only to certain numerical es  variable. 
For example, the number of employees in an 
organization or the number of machines in a factory. 

(ii) Continuous 
Continuous data can take all values of the variable. 
For example, the data relating to weight distance and 
volume. 

Methods of Classification 
The three major methods of classification of data are 

as follows, 

1. Exclusive method 

2. Inclusive method 

3. Open-End class interval method 

1. Exclusive Method 
In exclusive method, the upper limit of one class 

would be the lower limit of the successive class when the 
class intervals in a frequency distribution are fixed. This is 
explained below, 
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Marks Number of Students 
5-10 6 
10 —15 9 
15 — 20 12 
20 — 25 20 
25 — 30 16 
30 — 35 28 
35 — 40 13 

2. Inclusive Method 
In inclusive method, the upper limit of one class is also 

included in the similar class itself when the class intervals in 
a frequency distribution are fixed. This is explained below, 

Weekly Wages (in Z) No. of Workers 
51 — 100 9 

101 —150 20 

151 — 200 25 

201 — 250 30 

251 — 300 46 

301 — 350 52 

351 — 400 38 

3. Open-End Class Interval Method 
An open-end class interval method does not provide 

any upper limit and lower limit. This is explained below, 

Monthly Income (in Z) Number of Persons 
Below 500 6 
501 — 1000 12 
1001 —1500 18 
1501 — 2000 25 
2001 — 2500 32 
2501 — 3000 40 
Above 3001 45 

Q24. What is tabulation? Explain the objectives of 
tabulation. Explain the essential parts of table. 

Oct./Nov.-12, Q9(b) 

OR 
What do you mean by tabulation of data? 
Explain the parts of a table. Oct./Nov.-14, Q9(b) 

(Refer Only.Topics: Tabulation, Parts GI Table) 
OR 

Explain the parts of table and draw a sample 
table. 

(Refer Only Topic: Parts of Table) 
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Answer : Oct./Nov.-13, Q9(a) 

Tabulation 
The data after classifying is presented in tabular form 

so that right and accurate results can be obtained from the 
available data. The process of arranging the data in tabular 
form (i.e., in an orderly manner into rows and columns) is 
referred to as tabulation. 

Objectives of Tabulation 
The main objectives of tabulation are, 

1. To present complex data in a simple and understandable 
manner. 

2. To help in carrying out the comparison of different 
data. 

3. To clarify the purpose/motive ofresearch investigation. 

4. To present huge volumes of data in minimum 
space and in reduced explanatory and descriptive 
statements. 

It helps in collecting the items, detecting the errors 
and commission of the important information. 

It provides a good platform/foundation for different 
statistical calculations. 

To present the collected information into an arranged 
and ordered form. 

Framework of a Statistical Table 
TITLE 

[Head Note] : 
HEADING 

Subheading 1 Subheading 2 

Column 
Heading 

Column 
Heading 

Column 
Heading 

Column 
Heading 

Column 
Heading 

Row 
Total 

Row Heading 

Row Heading " 

Row Heading Body ,, 

Row Heading  

Row Heading  
Row Heading ,, 

Row total 
Column 

Total 
Column 

Total 
Column 

Total 
Column 

Total 
Column 

Total 
Grand 
Total 

Toot Note] : 

ce Note] : 

Figure: Format of a Statistical Table 
of Table 

While constructing statistical table, great care should be 
Awn. Even slight carelessness will give wrong table which 
7.ti..ilts into wrong inferences. Hence, the following rules 

be followed, 

Number 
Proper numbering should be given to each table at its 
top or bottom or centre or above the title. In case of 
large data, numbering should be done on left side. 
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Heading or Title 
The heading of the table is the most important thing, 
so it must be brief, simple, clear and complete. It must 
be presented in such a way that the basic idea of the 
problem can be obtained. 

Head Note 
The head note must be placed below the title within 
brackets. It provides a brief description of the table 
contents. 
Subheadings 
It is necessary to write the subheadings of each 
column. The units, if any must be mentioned clearly. 
Body 
The body of the table is the most important part. It 
comprises of columns and rows. The number of rows 
and columns must be predecided and made suitable 
taking in view the problem under consideration. 
Comparison 
The main objective of the table is the comparative 
study of data. Hence, the classes should be arranged 
so as to make the comparison easier. 
Totals 
Space should always be provided for the total number 
of columns and rows and for the grand total. 

• Source 
The source of collection of data should be mentioned 
below the table, so as to identify from where these 
have been taken. 
Footnotes 
Footnotes must be placed below the body of the table 
for providing additional information. 
Attractive Form 
The table must be elegant and artistic. 

1.9 FREQUENCY DISTRIBUTION 

25. What is frequency distribution? Explain the 
formation of discrete and continuous frequency 
distribution. State the merits and demerits of 
frequency distribution. 

Answer : 

Frequency Distribution 
Arrangement of raw data in the form of row or column 

is called data array. 

Frequency distribution refers to the tabular arrangement 
of data, when arranged into groups or categories according 
to conveniently established divisions of the range of the 
observations. In a frequency distribution, raw data is 
expressed in distinct groups called 'classes'. The number of 
observations that fall into each of these classes is known as 
`frequency'. Thus, a frequency distribution has two parts, the 
left part represents the classes and the right part represents 
the frequencies. 
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data is described by a continuous variable, it is called continuous data 
discrete data. 

ollowing are the two examples of discrete and continuous frequency 

No. of 
Students 

No. of 
Colleges 

100 25 

120 70 

140 24 

160 100 

180 37 

200 50 

Table (1): Discrete Frequency 
Distribution 

Age 
(In years) 

10-15 

15-20 

20-25 

25-30 

30-35 

40-45 

Table (2): Co 

:tion of a Discrete Frequency Distribution 

rocess of preparing frequency distribution is very simple. For discrete 
ng order in one column and then prepare another column for 'Tally n 
ye marks is prepared and sortie space is left in between the blocks. Thl 
rks", a particular class will contain. The construction of a discrete frec 

ider a sample study in which 40 families were surveyed to find the n 
ire, 

2 1 3 4 2 1 

5 0 2 1 2 3 3 2 

2 3 0 3 2 1 4 3 

4 3 6 5 4 3 1 0 

t  marks' are used to condense this data into a discrete frequency disti 

No. of Children No. of Families Fre 

0 
1 
2 
3 
4 
5 
6 

VA 

II 

H 
H 
HI 

Total , 

Table: Discrete Frequency Distribution 

ction of a Continuous Frequency Distribution 

fore constructing the frequency distribution for continuous data, it is i 
are used frequently. 
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and when described using discrete variable 

distributions. 

No. of 
Students 

12 

20 

14 

40 

18 

22 

ntinuous Frequency 
Distribution 

data, place all the possible variables values 
(I) to count the number of marks. A 

e  frequency column refers to the number of 
iuency distribution is illustrated as follows. 

umber of children in each family. The data 

3 4 

1 1 

5 5 

6 5 

-ibution as shown below. 

que ncy 

3 
7 
8 

10 
5 
5 
2 

40 

iecessary to identify some of the important 
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• Class Limits 

The class limits represent the smallest and the largest values to be included in a class. The lowest and highest boundaries 
of a class, are known as the lower and upper limits of the class respectively. 

For example, in a class among the values ranging between 70-79, 70 is the lower limit and 79 is the upper limit or we 
can say that there can be no value which is less than 70 and greater than 79. 

+ Class Intervals 

The class interval represents the width (span or size) of a class. The width may be determined by subtracting the lower 
limit of one class from the lower limit of the following class (alternatively successive upper limits may be used). 

For example, if the two classes are 20-30 and 30-40, the width of the class interval would be the difference between 
the two successive lower limits i.e., 30 — 20 = 10 or the difference between the upper limit and lower limit of the same 
class, i.e., 30 — 20 = 10. 

+ Class Midpoint 

Midpoint of a class is defined as the average of the lower and upper limits of a class. The value thus obtained lies 
between the lower and upper class limits. For example the midpoint of a class 10-20 is, 

—  — 
2  2 

15 

+ Class Frequency 

The number of observations that fall into each of the class is known as the class frequency. For example, the class 
frequency for the class interval 20-30 is '10'. 

Types of Class Interval 

There are different ways in which limits of a class interval can be expressed such as, 

1. Exclusive Method 

The class intervals are arranged in such a way that the upper limit of one class is the lower limit of the next class. For 
example, a table below represents an exclusive method for class intervals. 

Sales 
(Z in thousands) 

No. of 
Companies 

30-40 22 

40-50 29 

50-60 35 

60-70 42 

70-80 14 

80-90 18 

90-100 27 

100-110 61 

Table: Exclusive Method for Class Interval 

In the above example, there are 22 companies whose sales are between Z 30,000 and 39,999. A company with s les 
of exactly 40,000 would be included in the next class, i.e., 40-50. 

Therefore in the exclusive method, it is always presumed that the upper limit is excluded., 

2. Inclusive Method 

In this method, the upper limit of one class is included in the class itself. For example, a table below represents the 
inclusive method of class intervals. 
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Sales 
(Z in thousands) 

No. of 
Companies 

30-39 22 

40-49 29 

50-59 35 

60-69 42 

70-79 14 

80-89 18 

90-99 27 

100-109 16 

Table: Inclusive Method for Class Interval 

Here, there are 22 companies whose sales are between 30,000 and 39,000. A company whose sales are exactly 
40,000 would be included in the next class. Therefore in the inclusive method, it is presumed that the upper limit is included. 

Merits of Frequency Distribution 

The following are the merits of frequency distribution, 

1. To obtain knowledge about the important features of the data, the data is expressed in a compact form. 

2. In frequency distribution it is possible to note quickly the pattern of distribution of observations in different classes. 

3. To analyze and reveal the data characteristics, statistical techniques can be used. 

Demerits of Frequency Distribution 

The following are the demerits of frequency distribution, 

1. The identity of individual observations may be lost in the process of grouping. It becomes difficult to notice how 
the observations are put in each class and are distributed. 

2. In different classes, there will be high clustering of observations, if the grouped observations are less than five. As 
a result, some important data may not be revealed. 

Q26. What are the different types of frequency distribution? Explain with examples. 

Answer : 

The following are the three types of frequency distributions, 

1. Cumulative frequency distribution 

2. Relative frequency distribution 

3. Percentage frequency distribution. 

1. Cumulative Frequency Distribution 
The normal frequency distribution simply tells us about the number of occurrence of a particular observation (i.e., 

value of the variable). However, it cannot provide the information such as "total number of observations whose value is less 
than or greater than a particular variable value". In such a situation, cumulative frequency distribution can be implemented. 
This frequency distribution can be obtained by adding all the successive frequencies of the variable values ac ording to 
some principles. These are two types of cumulative frequencies, they are, 

(i) 'Less than' cumulative frequency 

(ii) 'More than' cumulative frequency. 

The less than cumulative frequency can be obtained simply by taking the first frequency as it is and then adding all 
the succeeding frequencies to it. On the other hand, the more than cumulative frequency can be obtained by taking the total 
number of frequencies as the first frequency and subtracting all the succeeding frequencies. 
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Example 

The marks of 200 students in a test were Ivo 

Marks% 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 

Table: Construct the CI 
Solution : 

The cumulative frequency table is given below. If 
frequency of the very first class, we get cumulative frec 

Class Interval Frequen 

10-19 7 

20-29 11 

30-39 20 

40-49 46 

50-59 57 

60-69 37 

70-79 15 

80-89 7 

200 

Table: CI 

Upper Limits 

Less than 19 

Less than 29 

Less than 39 

Less than 49 

Less than 59 

Less than 69 

Less than 79 

Less than 89 
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Drded and shown by the following frequency distribution. 

No. of Student 
7 
11 
20 
46 
57 
37 
15 
7 

umulative Frequency Table 

'we keep on adding the frequency of each class starting from the 
luency. 

cy Cumulative 
(Less than) 

Cumulative 
(More than) 

7 200 

7+11=18 200-7=193 

18+20=38 193-11=182 

38 + 46 = 84 182 — 20 = 162 

84+57=141 162-46=116 

141 + 37 = 178 116 — 57 = 59 

178 + 15 = 193 59 — 37 = 22 

193 + 7 = 200 22 — 15 = 7 

unulative Frequency 

Cumulative Frequency 
(Less than) 

 

   

7 

18 

38 

84 

141 

178 

193 • 

200 

Table: (1) 
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Lower Limits Cumulative Frequency 
(More than) 

More than 10 200 

More than 20 193 

More than 30 182 

More than 40 162 

More than 50 116 

More than 60 59 

More than 70 22 

More than 80 7 

Tab e: (2) 

love tables (1) and (2), it can be observed that cumulative frequencies are 
atervals. The 'more than' cumulative frequencies are corresponding to t 
Tulative frequencies are corresponding to upper limit of class intervals. 

quency Distribution 

luate data, sometimes it becomes necessary to disclose the percentage 
class rather than disclosing the actual frequencies of class. However, for 

ative frequency distribution one should use the following formula, 

Frequency Observation   
ency Distribution — Total Number of Observations 

Frequency Distribution 

juency distribution is calculated after calculating the relative frequenc 
frequency distribution is given below, 

quency Distribution = Relative Frequency x 100 

or 

Frequency Observation   
x 100 Total Number of Observation 

ve and Percentage Frequency Distribution 

• of Students Frequency Relative Frequency PercE 

0 — 5 6 50 =0.12 

5 -10 19 19 
K  = 0.38 

1 -15 13 13 
To- = 0.26 

6-20 9 9 w = 0.18 

1 — 25 3 3 -stp- =0.06 

50 1.00 
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Intage Frequency 

6 x 100 = 12 

19 —
50

x 100 = 38 

50 
13 x 100 = 26 

9 
517)  x 100 = 18 

56 x 100 = 6 

100 

BUSINESS STATISTICS-I 

corresponding to upper limit and 
he lower limits of class intervals 

)f observations which may come 
converting frequency distribution 

y distribution. The formulae for 



UNIT-1 : Introduction 

INTERNAL A! 
I. Multiple Choice 

1. refers to the tabular arrangement of da 
conveniently established divisions of the range of 

(a) Statistical investigation 

(b) Frequency distribution 

(c) Sampling 

(d) Probability distribution 

2. In techniques, each and every item of the 
sample. 

(a) Simple random sampling 

(b) Stratified sampling 

(c) Multistage sampling 

(d) Systematic sampling 

3. General purpose table is also known as  

(a) Summary table 

(b) Original table 

(c) Reference table 

(d) Classification table 

4. When the data is classified according to the time 

(a) Geographical classification 

(b) Quantitative classification 

(c) Qualitative classification 

(d) Chronological classification 

5. The represent the smallest and the larges 

(a) Class intervals 

(b) Class midpoint 

(c) Class limit 

(d) Class frequency 

6. is the reason for sampling errors. 

(a) Faulty selection of the sample 

(b) Substitution 

(c) Faulty demarcation of sampling units 

(d) All the above 
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iSESSMENT 

ta, when arranged into groups or categories according to 
[observations. [ 

population is given an equal chance of being included in the 
[ 

of its occurrence it is known as 

L  values to be included in a class. 
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7. is a source of collecting secondary data. 

(a) Publications 

(b) Data warehouses, data mining and ERP 

(c) Internet 

(d) All the above 

8. refer to the difference between the true value and the estimated value of an item. 

(a) Relative errors 

(b) Absolute errors 

(c) Biased errors 

(d) Unbiased errors 

9. Police department makes use of method to collect information. 

(a) Indirect oral interview 

(b) Direct personal observation 

(c) Information through questionnaires 

(d) Information through schedules 

10. The errors that arise during weighing, counting and measurement and approximation are 

(a) Errors of origin 

(b) Errors of in adequacy 

(c) Errors of adequacy 

(d) Errors of manipulation 

II. Fill in the Blanks 

1. refers to the process of obtaining information about the entire population by examining only a part 
of it. 

2. The process of arranging the data in tabular form (i.e., in an orderly manner into rows and columns) is referred 
to as 

3. data can collected from magazines, websites, newspapers, text books, journals and the financial reports 
of the companies. 

4. In method, the class intervals are arranged in such a way that the upper limit of one class is the lower 
limit of the next class. 

5. means having no confidence and trust in the numerical statements and statistical analysis. 

6. method of sampling is done for small groups or units. 

7. Convenience sampling is also called as  

8. Classification is the method of , whereas tabulation is a method of presenting the data. 

9. Newspapers often adopt method to collect information. 

10. errors arise due to the bias of the investigator/information or due to the defective measuring instrument. 
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UNIT-1 : Introduction 

K E 

I. Multiple Choice 

1. (b) 

2. (a) 

3. (c) 

4. (d) 

5. (c) 

6. (d) 

7. (d) 

8. (b) 

9. (a) 

10. (d) 

II. Fill in the Blanks 

1. Sampling 

2. Tabulation 

3. Secondary data 

4. Exclusive method 

5. Distrust of statistics 

6. Cluster sampling 

7. Accidental sampling 

8. Statistical analysis 

9. Information through local agencies and correspondents 

10. Biased errors. 
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Short Questions and Answers 

ie Statistics. 

1rding to Dr.A.L Bowley, "statistics are numerical statements of fact: 
ach other". 

;tics means collections, analysis and interpretation of data. 

t is Secondary Data? 

ndary data refers to the existing data that had been collected with an ob 
lected by the firm itself for any other purpose, or by any external part 

le Absolute Error. 

lifference between true value and estimated value of an item is refen 

?  the methods of collecting primary data. 

nethods of collecting primary data include direct personal interviews, 
ants, mailed questionnaire method and schedules. 

t do you understand by Classification? 

iification is the process of arranging the data based on the existing sim 
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s  in any department of enquiry placed in 

jective other than for research. It could be 
y  for the same or other research problem. 

red to as absolute error. 

indirect oral interview, information from 

ilarities and dissimilarities between them. 



UNIT 

2 DIAGRAMMATIC AND GRAPHIC 
PRESENTATION 

Marketed by: 1  

SIA GROUP 

  

LEARNING OBJECTIVES   

After studying this unit, one would be able to understand, 

❖ Definition, General Rules, Advantages and Disadvantages of Diagrammatic Presentation. 

+ One-Dimensional Diagrams and its types such as Line Diagram and Bar Diagram. 

+ Two-Dimensional Diagrams and its types such as Rectangles, Squares and Circles. 

+ Pictograms and Cartograms. 

+ Meaning of Graphical Presentation and Techniques of Construction of Graphs. 

+ Graphs of Frequency Distribution including Histograms, Frequency Polygon, Frequency Curve and 
Ogives. 

+ Different types of Time Series Graphs such as Historigrams, Silhouette Graphs, Range Graphs and Band 
Graphs. 

C INTRODUCTION 

Diagram is a visual presentation of statistical information. The different types of diagram are broadly 

categorized into five. Namely, One-dimensional diagrams (such as Line diagrams and Bar diagrams), Two-

dimensional diagrams (such as Rectangles, Squares and Circles), Three-dimensional diagrams (such as Cubes, 

Cylinders and Spheres), Pictograms and Cartograms. 

Graphical presentation is the way of presenting the data with the help of graphs. Data concerning time series 

and frequency distribution can be presented through graphs. Frequency distribution data can be presented 

graphically by way of Histogram, Frequency Polygon, Frequency Curve and Ogives. Time series data can 

be presented graphically through Historigrams, Silhouette graphs, Range graphs and Band graphs. 
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PART-A 
SHORT QUESTIONS WITH SOLUTIONS 

Q1. What do you mean by diagrammatic and graphic presentation of data? What are the limitations of 
diagrams and graphs? 

Answer : Model Paper-I, Q3 

Diagrammatic Presentation 
Diagram is a visual presentation of statistical information. The pictorial presentation helps in proper understanding 

the data . Diagrams are of different types like pie diagram, rectangles, lines, pictures and maps. 

Graphical Presentation 
Graphical presentation refers to the way of presenting the data with the help of graphs. Graphs play a significant 

role in presentation of data related to time series. Frequency distributions can also be efficiently presented using graphs. 

Eventhough diagrams and graphs are effective tools for presenting the statistical information, they are not so in all 
situations. Some of the disadvantages/limitations of diagrams and graphs are as follows, 

1. They show only approximate values not exact values. 

2. Only limited amount of data can be shown through diagrams and graphs. 

3. Usually, diagrams and graphs show quantitative information to public not qualitative information. So, diagrams and 
graphs are not much useful in data analysis. 

4. It is easy to interpret diagrams and graphs wrongly. Therefore, diagrams should not be accepted without thorough 
inspection. 

5. The users cannot analyse two-dimensional and three-dimensional diagrams accurately. So usually, such diagrams 
should not be preferred. 

Q2. What do you mean by sub-divided bar diagram? What are the points to be noted while constructing 
sub-divided bar diagrams? 

Answer : 
Sub-Divided Bar Diagram 

Sub-divided bar diagram is also called 'component bar chart/diagram' . It is useful in presenting numerous 
commodities of the data graphically and is also used to compare parts of one commodity with another. 

An appropriate ordering of the commodities must be followed. Each bar must be arranged in the order of magnitude 
from the biggest component at the base of the bar to the smallest at its end. Different colors are used to distinguish between 
the different components. 

In a component chart, it is extremely important that one must not put too much information in a single chart, otherwise 
it may become complex and ineffective. A series of simple graphs is usually preferred over a complex graph. 

Points to be Noted While Constructing Sub-Divided Bar Diagram 
While constructing sub-divided (or) component bar diagrams, the following points are to be noted, 

1. The sequence of various sub-divided parts in different bars must be same, in order to ensure easy comparison. 

2. Usually, the largest sub-divided part is located at the bottom of the bar and the smallest sub-divided part is located 
at the top of the bar in order to sequence the components as per their size. 

3. Various components in the bar are to be distinguished by using different shades, doffs, colours and so o 

4. If the number of components are more than 10, then the usage of sub-divided bar diagram is to be igno ed. Too 
many components in one bar makes the bar diagram difficult to understand and analyze. 

Q3. What is frequency polygon? What are the advantages of frequency polygon over histogram? 
Answer : Model Paper-I, Q4 

Frequency Polygon 
A frequency polygon is a graph representing frequency distribution. It has more than four sides and is very helpful 

in comparing several frequency distributions plotted on the same graph. This feature of frequency polygon is an advantage 
over histogram. 
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UNIT-2 : Diagrammatic and Graphic Presentation 
The frequency polygon can be constructed in two ways. They are, 

(a) Using histograms 

(b) Using midpoints. 

Advantages of Frequency Polygon Over Histogram 
The advantages of frequency polygon over histogram are as follows, 

1. Frequency polygon is more simple when compared to histogram. 

2. Compared to histogram, frequency polygon gives a clear outline of the data. 

3. With an increase in the number of classes and number of observations, the frequency polygon becomes more and 
more smoother and curved. 

4. In case of frequency polygon, several frequency distributions can be located on the same axis which makes some 
comparisons easy. But this is not possible in case of histograms, we need to draw separate graphs for every distribution 
in order to compare histograms. In order to compare frequency distributions graphically, frequency polygons are 
chosen over histograms. 

Q4. What do you mean by ogives? State the uses of ogives. 
Answer : Model Paper-II, Q2 

Ogives 
The cumulative frequency curve also known as Ogive is a graph of cumulative frequency distribution. These 

cumulative frequencies are obtained by adding the frequencies and listing them in a tabular form. 

The two techniques for constructing an Ogive are, 

(a) More than technique 

(b) Less than technique. 

(a) More than Technique 
Here, more than cumulative frequencies are plotted on Y-axis and the lower limit of the class interval on X-axis. The 
points are then joined to obtain a smooth free hand curve called the ' More than Ogive'.  

(b) Less than Technique 
In this techniquejess than cumulative frequencies are plotted on Y-axis and the upper limit of the class interval on 
X-axis. The points are then joined so as to form a smooth free hand curve called the 'Less than Ogive' 

Uses of Ogives 
The following points highlight the uses of ogives, 

1. They are useful in comparing several frequency distributions thereby lowering the chances of overlapping. 

2. They are helpful in finding values like median, quartiles and deciles. 

3. Ogives show the proportion of cases above or below the specific value. 

Q5. Write a note on false base line? 
Answer : 
False Base Line 

The vertical scale must start with zero for representing the given variable effectively. When the fluctuate ns are 
maximum and the starting values are very far from zero, the false base line is used to magnify the vertical scale and o plot 
the values. 

In a false base line, the vertical scale is broken into two parts and the values of the dependent variable from z o 
to the lowest value are omitted by drawing two zig-zag horizontal lines above the base line i.e., X-axis. This horizontal 
zig-zag line is also known as kinked line or horizontal wavy line. 

Example 
Consider a production series ranging from 20,000 units to 40,000 units. In this case, starting with zero origin will 

give rise to two problems, 

(a) If we take large intervals (say 10,000 units) on Y-axis then the user cannot identify clearly the fluctuations in curve (or) 

(b) If we take small intervals (say 500 units) on Y-axis then the large amount of space in the graph will go waste. 
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Apart from this, unclear visual communication is an added problem. 

The solution for these problems is to break the Y-axis. Take zero value at the origin, break the Y-axis with a zig-zag 
horizontal line and take 20,000 as a first unit on the Y-axis. (In our example the starting production units is 20,000 units. How to 
break Y-axis with a false base line is shown in the following graph (2), 

Y-axis Y-axis 
A 

450-'- 
400-

350-

300-

250-

200- 

0 > X-axis 
Graph-1 

0 

 
> X-axis 

Graph-2 

Like Y-axis, X-axis can also be broken. Graph - 3 depicts how to break X-axis. 
Y-axis 

I >X-axis 
10,000 20,000 30,000 40,000 50,000 

Graph-3 

Objectives of False Base Line 

The following are the main objectives behind drawing false base line, 

1. To identify the fluctuations in the given data easily. 

2. To avoid wastage of space in the graph paper. 

3. To provide clear visual communication through graph. 

Q6. What are the rules for constructing graph of time series on natural scale? 

Answer : 

While constructing the graph of time series on natural scale, the below mentioned points are to be noted, 

1. Plot the given time on X-axis and variable on Y-axis [i.e., X-axis  Horizontal Line, Y-axis = Vertical Line]. The 
time in which the respective variable is measured must be mentioned clearly in the title. 

2. Start Y-axis with zero and choose an appropriate scale to adjust the given data in the available space. Equal size 
should be depicted by equal distances on the arithmetic scale between two points. The scale selected for X-axis must 
be longer when compared to scale selected for Y-axis. 

3. A false base line is drawn if the variations in the variable values are very small or if the starting value of the vari ble 
is very high. 

4. Plot the points on the graph by considering time factor and their respective variable values and connect the poi s 
to form a straight line. [Note: Points should be plotted by dots but not by circles or cross marks]. 

5. In case, if more than one variable is to be drawn on the graph then each variable has to be differentiated by using 
thick, thin or dotted lines or different colours. 

6. Units, years etc, should be written on the graph horizontally but not vertically. This helps to reading the graph easily 
without turning the graph from one side to another. 
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UNIT-2 : Diagrammatic and Graphic Presentation 

PART-B 
ESSAY QUESTIONS WITH SOLUTIONS 

 

2.1 DIAGRAMMATIC PRESENTATION — DEFINITION, GENERAL RULES, ADVANTAGES 
AND DISADVANTAGES 

37 

QT Define Diagrams. What are the general rules for constructing diagrams? 
Answer : 

Diagrams 
Diagram is a visual presentation of statistical information. The pictorial presentation helps in proper understanding 

the data . Diagrams are of different types like pie diagram, rectangles, lines, pictures and maps. 

General Rules For Constructing Diagrams 
The following are the general rules for constructing a diagram, 

1. Title 

2. Proportion of length and breadth 

3. Proper scale 

4. Index 

5. Cleanliness and Neatness 

6. Simplicity 

7. Footnotes. 

1. Title 
Every diagram should have an appropriate title. Title should be placed at the top or bottom of the diagram. The title 

should be precise and convey the major idea what diagram wants to communicate. 

2. Proportion between Length and Breadth 
A reasonable proportion of length and breadth of a diagram should be maintained. There are no fixed standards 

regarding dimensions but a "root-two" standard as suggested by Lutz may be used in general. A diagram with very long 
or very short length or breadth will make the picture unpleasant in appearance. 

3. Proper Scale 
The proper scale should be selected to make a diagram more attractive. The values shown on the scale should be in 

even number or multiples of five or ten, example: 5, 10, 15 or 10, 20, 30. Do not take values in odd numbers like 1, 3, 5, 
7. The scale should also state the unit size and what it denotes. For instance, "number of persons in lakhs", "production in 
tonnes" etc. 

4. Index 

An Index should contain the various types of shades, colours or lines, used in the diagram. Index helps the reader 
in understanding the diagram. 

5. Cleanliness and Neatness 
Diagrammust be drawn neatly and clearly to ensure easy understanding. 

6. Simplicity 
The diagram must be simple to understand. To make the diagram simple, it is significant that a diagram should not 

be overloaded with mass data. Instead of presenting huge data in one or two charts, it is better to use s veral simple charts 
to ensure better understanding. 

7. Footnotes 
Footnotes should be provided at the bottom of the diagram to give clarification regarding certain aspects with 

respect to diagram. 
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Q8. State the advantages and disadvantages of 
diagrams. 

Answer : 

Advantages of Diagrams 
The following are the advantages of diagrammatical 

presentation of data, 

1. Diagrams give a clear picture of the data. Data 
presented with the help of diagrams can be understood 
by a common man easily and quickly. 

2. Diagrammatic presentation of data can be used 
universally at any place. 

3. Diagrammatic presentation not only saves time and 
energy but it is also economical. 

4. By using diagrammatic presentation, data can be 
condensed. 

5. By diagrammatic representation, comparison between 
data can be made without computing the statistical 
measures. 

6. Diagrams are more impressive, attractive and 
fascinating compared to any other form of presentation. 

7. More information can be obtained from diagrammatic 
presentation when compared to tabular presentation 
of data. 

8. Diagrams have an appealing effect to the user and are 
more easily remembered than any other presentation. 

9. Diagrams assist in locating median and mode values. 

10. Diagrams play a significant role in today's advertising 
programmes. 

11. The complexity involved in mass data can be 
simplified through diagrams. 

12. Diagrammatic presentation detect computation errors. 

13. Diagrams can be used for carrying out investigation. 

Disadvantages of Diagrams 
Some of the disadvantages of diagrammatic 

presentation are, 

1. Diagrams do not show exact values. 

2. Drawing diagrams is a difficult task. 

3. Skills are required to present the data in a diagrammatic 
form. 

4. Diagrammatic presentation of data reveals limited 
facts. 

5. Diagrams are not substitute for tabular presentation. 

6. Diagrams give only rough idea. Analyzing the data 
in detail is not possible through diagrams. 

7. Diagrams drawn through false data give false idea. 
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2.2 TYPES OF DIAGRAMS 

Q9. Discuss in detail different types of diagrams. 

Answer : Model Paper-I, 010(a) 

Various types of diagrams can be used for presenting 
the statistical data. Some of the significant diagrams which 
are very useful in presenting the qualitative data are as 
follows, 

1. One-Dimensional Diagrams 

The simple bar chart with large number of variations 
and which is particularly appropriate for comparing the 
magnitude (or size) of co-ordinate items or of parts of a 
total. The basis of comparison in the bar is "linear" or one-
dimensional in nature. 

— Calvir ESchmid 

Some of the examples of one dimensional diagrams 
are line diagram and bar diagram. 

2. Two-Dimensional Diagrams 

Two-Dimensional (2D) diagrams are constructed with 
respect to length and width of the given data. Rectangles, 
squares and circles are the examples of 2D diagrams. 

3. Three-Dimensional Diagrams 

Three-dimensional diagrams are also referred as 
`volume diagrams'. These diagrams are constructed with 
respect to length, width and height of the given data. 

Three-dimensional diagrams are useful in situations 
where the range of difference between the minimum value 
and the maximum value is very large. 

Limitations of Three Dimensional Diagrams 

Some of the limitations of three dimensional diagrams 
are, 

(i) These diagrams are very difficult to interpret anc 
understand. 

(ii) 3-D diagrams are not very much useful for statistica. 
presentation. 

Some of the examples of three-dimensional diagrams 
are cubes, cylinders and spheres. 

4. Pictograms 

Pictograms present statistical data in the form or-

pictures. 

5. Cartograms 

Cartograms present quantitative knowledge 
map. They present data on the geographical ground. 

LTD.  



UNIT-2 : Diagrammatic and Graphic Presentation 39 

2.2.1  One-Dimensional Diagrams —  Line Diagram and Bar Diagram 
Q10. What do you mean by one-dimensional diagram? What are the commonly used one-dimensional diagrams? 
Answer : 
One Dimensional Diagram 

The simple bar chart with large number of variations and which is particularly appropriate for comparing the magnitude 
(or size) of co-ordinate items or of parts of a total. The basis of comparison in the bar is "linear or one-dimensional in nature. 

— Calvir F.Schmid 

One dimensional diagrams are usually considered because it constitutes only the length of the bar (i.e., height) and 
excludes the width of the bar. The diagram is not effected by the width or thickness of the bar but utmost care must be 
taken to see that the diagrams thickness is not very high that it would appear as a two-dimensional diagram. 

Thus, these diagrams are not only useful in diagrammatical presentation of frequency distributions but also in 
understanding shape of the distribution and their features. 

Commonly used One Dimensional Diagrams 
The two commonly used one-dimensional diagrams are, 

1. Line Diagram 
The line diagram is the simplest kind of diagram where the frequencies of the discrete variable are shown. The 

diagram is constructed by taking the variable on the X-axis and observed frequencies on Y-axis. The resultant diagram 
comprises of vertical lines whose lengths are proportional to the frequencies. 

Example 
Mutant strains of Ergot (Claviceps Purpura) obtained by induced mutagenesis technique are shown in the table (i) 

Mutant strains of Ergot Frequency Relative frequency 
1.  C. Purpurea A Tcc 15383 50 0.38 

2.  C. Purpurea A Tcc 20103 44 0.33 

3.  C. Purpurea A Tcc 20019 36 0.27 

Total 130 0.98 
Table (i) 
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Mutant Strains of Ergot —3- 

Figure : Line Diagram 
2. Bar Diagram 

These diagrams are very simple and easy to construct. They consider only the length of the bars but not their widths. 
These type of diagrams represents the data with the help of thick lines or bars. 

Points to Remember and Rules to be Followed While Constructing Bar Diagrams 
(i) Maintain uniformity in the width of the bars. 

(ii) Represent the bars either vertically or horizontally. Easy comparison and better appearance is achieved with the help of 
vertical arrangement of bars. 
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Figure: Simple Bar Diagram 
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niformity in the gaps between the bars. 
agrams must be drawn in such a way that every bar has its respective i 
usion among readers and make easy comparison of various objects. 

)iagram 
le merits of bar diagrams are as follows, 

vidual irrespective of whether they are accustomed to reading chart: 

can be compared effectively by using bar diagrams. 

, to other diagrams, constructing bar diagrams is easy and simple.  
n detail different types of bar diagrams. 

as kinds of bar diagrams are, 

)le bar diagram 

divided bar diagram 

iple bar diagram 

mtage sub-divided bar diagram 

ation bar diagram 
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lar Diagram 
ally employed to present only one variable. The magnitude of differ 
'hese bars are organized according to the relative values of the comn 
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figure at the top. By doing so, we can 

or not, can understand bar diagrams. 

ent commodities are presented with 
iodities. For example, the figures of 
rams. 

iable. 
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pram 

is also called 'component har chart'. It is useful in presenting nume 
used to compare parts of one commodity with another. 

)f the commodities must be followed. Each bar must be arranged in th 
le base of the bar to the smallest at its end. Different colors are used tc 

extremely important that one must not put too much information in a si 
.ffective. A simple graph is usually preferred over a complex graph. 

ing data by sub-divided bar diagrams: 

Year 1990 1991 1992 1993 

it 240 240 250 260 

i-Urban 125 135 130 140 

in 75 70 80 90 

opolitian 80 100 115 125 

Scale 

1990 1991 1992 1993 

Figure: Sub-divided Bar Diagram 

)er of commodities need to be compared with respect to two or more 
riables must be arranged in some order, (either ascending or descent 
ate the variable. The rules for drawing multiple bar chart is similar 
feature i.e., for representing the various variables different bars are 
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Diagram: 
e bar diagram from the following data, 

Year Company—A Company—B 
1999-2000 120 90 
2000-01 135 95 
2001-02 140 108 
2002-03 160 120 
2003-04 175 130 

200 

35 

120 

90 95 

1999 00 2000-01 2001-02 2002-03 2003-04 

--> Years 

Figure: Multiple Bar Diagram 

Bar Diagram 
ne or more segmented bars. The magnitude of each bar is 100%. Ti 
and percentage sub-divided bar chart is that in the former type, ab 

ype, values are expressed in terms of percentage. 

Bar Diagram: 
ntage sub-divided diagram for the following data: 

Percentages/Types of 
Family 

Family—A Family—E 

Rent 56 17 
Electricity 11 12 

Food 23 46 
Clothing 6 16 

Education   4  9 

RS AND DISTRIBUTORS PVT. LTD.  
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Scale 

1ME Company A 

Company B 
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UNIT-2 : Diagrammatic and Graphic Present, 
Solution : 

100 

90 

80 

en cct 

70 

60 
Pto 

50 

40 

30 3- 

20 

10 

56 

0 Family A 

Figure: 

(e) Deviation Bar Diagram 

It is widely used to represent net quantities. It c 
a commodity. 

The bars in the deviation bar diagram have boi 
respectively. 

Example 

For the following data prepare deviatio 

Years Exports (Z in Millions) In 
2004 24 
2005 115 
2006 84 
2007 110 
2008 130 
2009 162 

The deviation bar diagram is helpful f 
shown in figure. 



 

Scale 

 

   

   

   

   

   

   

   

   

   

17 

ation 43 

Food 

Clothing 

Rent 

Education 

Electricity 

Family B 

-->" Families 

Percentage Bar Diagram 

lenotes net profit, net loss, net exports or imports etc., associated with 

th positive and negative values shown above and below the base line 

n bar diagram, 

sports (! in Millions) Balance of Trade (Z in Millions) 
9 15 (Surplus) 
92 23 (Surplus) 
92 — 8 (Deficit) 
120 — 10 (Deficit) 
183 — 53 (Deficit) 
187 — 25 (Deficit) 

or representing the given data (i.e., balance of trade) as 

MA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Solution : 

30 

211 
15 

10 

0 

o —10 

5 
—20 

— 30 

— 40 

— 50 

— 60 

Fig 
(f) Broken Bar Diagram 

Some data may comprise large variations i 
The smaller bars of data are allotted space by bre 
Example 

Broken Bar Diagram: 
Draw a broken bar diagram from the 

Plan 
1st plan 

IN plan 
IIIrd plan 
IVth plan 
Vth plan  

Solution : 
Y-axis 

20,00,000 — 

18,00,000 — 

16,00,000 — 

14,00,000 — 

12,00,000 — 

10,00,000 — 

8,00,000 — 

6,00,000 — 

4,00,000 — 

2,00,000 — 

0 I° plan 

Fi 
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Scale 

- Surplus 

® -Deficit 

2006 2007 2008 2009 

2005 
 Or  r 

A A  
— 10 

—8 

A 
— 25 

— 53 
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Balance of Trade 

ore: Deviation Bar-Diagram 

n values. Some values may be very small and some may be very lar 
eking the largest bar. 

given data, 
Expenditure (Z in Crores) 

2,00,000 
3,00,000 
6,00,000 
14,00,000 
16,00,000  

          

          

          

          

         

1, X-axis 
11' plan  11116  plan I V" plan V"' plan 

gure: Broaken Bar Diagram 
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-2 : Diagrammatic and Graphic Presentation 

PROBLEMS 

lem on Line-diagram: 

The following data shows the number of errors committ 
products of the company over a period of 5 years. Repre 

Number of Errors Number of Workers 
0 82 
1 44 
2 68 
3 41 
4 25 
5 20 
6 13 
7 7 
8 5 
9 4 

10 3 
11 2 

ion : 

V ,,,„° 
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ed by 314 workers in the production of 
sent the data by a line diagram: 

er 

> .; 1 
 cm 1 J291,30 

A. cm (0 ‘40900-1' 
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i on Simple Bar Diagram: 

present the below given data by a simple bar diagram: 

Year Sales Tax 
(in '000) 

1961 900 
1966 1800 
1971 2500 
1976 4500 
1981 6000 

i  on Sub-divided or Component Bar Diagram: 

?present the following data by sub-division bar diagram: 

Year Gross Income 
(Z in Lakhs) 

Gross Expenditure 
(Z in Lakhs) 

Net Income 
(Z in Lakhs) 

2006 410 400 10 
2007 600 540 60 
2008 700 500 200 

JBLISHERS AND DISTRIBUTORS PVT. LTD.  



BUSINESS STATISTICS•I 



'3' 
:1 

id Graphic Presentation 

Scale 

X- cars ;  *cm 
y_ cat, aert 00 Rt. 

ar Diagram: 

ves the expenditure of a family on different items of ci 
Tam to represent the data. 

Expenditure (!) 
250 
70 
130 
60 
40 
200 
750 
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Solution : 

Convert the given figures into percentages of the total expend 

Item Amount 
(Z) 

Exp 

Food 

Clothing 

Rent 

Fuel and lighting 

Education 

Miscellaneous 

250 

70 

130 

60 

40 

200 

250 x 1 
 750 

0  x 1 
7

7

50  

130 
750 x 1  

750
60 x 1 

 

40 x 1  
750  

200 
750 x 1  

Total   750   100 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 



liture as follows, 

enditure 
(%) 

00 = 33.33% 

00 = 9.33% 

00= 17.33% 

00 = 8% 

00 = 5.33% 

00 = 26.67% 

BUSINESS STATISTICS-I 
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Year 

2001-2002 
2002-2003 
2003-2004 
2004-2005 
2005-2006 

Profits in (`000 rupees) 
Company-A Company-B 

150 100 
200 150 
150 125 
250 200 
200 150 

Solution : Model Paper-I, 010(b) 
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UNIT-2 : Diagrammatic and Graphic Presentation 
Problem on Multiple Bar Diagram: 

Q16. The data below gives the yearly profits (in thousand of rupee 

Represent the data by means of a multiple bar diagram. 

49 

of two companies A and B. 
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Problem on Deviation Bars: 
Q17. From the following data prepai 

Years Exports 
(in Million Rupee 

2011 30 
2012 120 
2013 90 
2014 110 
2015 130 
2016 160 

Solution : 

Table showing balance of trade, 

Years Exports 
(in Million Rupee 

2011 30 

2012 120 

2013 90 

2014 110 

2015 130 

2016 160 

10 

0  ioIo 

- ao  

3D 

5n 

—6o 

40 " 
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re a suitable diagram showing balance of trade. 

Imports 
(in Million Rupees) 

10 
90 
100 
130 
190 
190 

s) 
Imports 

(in Million Rupees) 
Balance of Trade 

(in Million Rupees) 
1 0 30-10=20 

90 120-90=30 

100 90-100=-10 

130 110-130=-20 

190 130-190=-60 

190 160-190=-30 

sale.. 
K-axre ; Jima  it 'Vast 
V-axth. • 1 to t. nif   

7
7- 

01 
.aoti„„„ 

is 

r. 

sc 

cAlp_ 
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UNIT-2 : Diagrammatic and Graphic Presentation 
Problem on Broken Bars: 
Q18. The following data relate to the additional tax 

Year Additional Taxation 
(in Crore Rupees) 

2001-02 290 
2002-03 280 
2003-04 540 
2004-05 720 
2005-06 280 
2006-07 430 
2007-08 490 
2008-09 520 
2009-10 620 
2010-11   1300 

Represent the data by a Broken Bar Diagram. 

Solution : 
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ation during the year 2001-2002 to 2010-2011. 

(Salle 
--cak ,p. .err  _I ratt- 
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UNIT-2 : Diagrammatic and Graphic Presentation 
Problem on Broken Bars: 
Q18. The following data relate to the additional tax 

Year Additional Taxation 
(in Crore Rupees) 

2001-02 290 
2002-03 280 
2003-04 540 
2004-05 720 
2005-06 280 
2006-07 430 
2007-08 490 
2008-09 520 
2009-10 620 
2010-11 1300 

Represent the data by a Broken Bar Diagram. 

Solution : 

SRA P 
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House rent 
14.5% 

Education 
17.1% 

Clothing 

16.8% 

15.2% 

Food Food 
16% 

Education 
17.4% 

House rent 
14% 

Clothing 
15.8% 

52 

2.2.2  Two-Dimensional Diagrams 

Q19. What do you mean by two-dimensional 
diagrams? Discuss in detail different types of 
two-dimensional diagrams. 

Answer : 

Two Dimensional Diagrams 

Two dimensional (2D) diagrams are also referred as 
`surface diagrams' or 'area diagrams'. These diagrams are 
constructed with respect to length and width of the given 
data, 

Types of Two Dimensional Diagrams 
Some of the important 2-D diagrams are listed 

below. 

1. Squares 

2. Rectangles 

3. Circles. 

1. Squares 
These type of 2-D diagrams are very much useful for 

representing data where the values of the items vary widely 
in magnitude. 

1.27 

India China U.K U.S.A 

Figure: Square Diagram Showing Coal Production 
2. Rectangles 

Rectangles are quite popular for representing the data. 
These involve comparison between two or more items, where 
every item is subdivided into several components. 

0 Family-A Family-B 
Families 

Figure: Rectangle Diagram Showing % of Expenditure by Two 
Families 

SIA PUBLISHERS AND DISTRIBUTORS PV1 
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3. Circles 

Circles can be used when there is too large doe 
comparison and in such cases it is very difficult to 
squares. Circles are difficult to compare and are not 
popular. Hence when it is possible to represent data byline,. 
we should avoid using circles. 

U.S.A 
South Africa 

India 
China 

0 
r = 25% r = 40% r = 65% r = Sf 

Figure: Circle Diagram Showing Land Area 

Pie Diagram 

It is also known as circle diagram and ranks 
high with respect to its popularity. It partitions the 
commodity into its various component parts. This 
represents the distribution of things related to a 
element and facilitate comparison between 
components of it. 

Steps for Constructing Pie Diagram 

The steps involved in constructing pie diagram 

1. Plot a circle of appropriate radius with a total of36IP 

2. Convert different commodities into degrees by 
multiplying the given percentages with 360 i.e.. 
360 x Percentage value of the commodity. 

3. Arrange sectors according to their size with the largest 
at the top and others in sequence running clockwise. 

4. Points on a circle representing the size of each sector 
are finally measured with the help of a protractor. 

Example 

Draw a suitable diagram to represent the 
following data relating to the production cost 
of manufacture. 

Cost of material = 38,400 

Cost of labour = 30,720 

Direct expenses = 11,520 

Overhead expenses = 15,360 

r. LTD. 



57.6° 
Overhead expenses 

115.2° 
Cost of labour 

43.2° 

• Cost of material 

144° 

Direct 
expenses 

igrammatic and Graphic Presentation 

roduction Cost = Cost of Material + Cost of Labour + Direct Expem 

= 38,400 + 30,720 + 11,520 +15,360 = 96,000. 

ions for construction of pie diagram for the given data are as follows 

Item of Expenditure Expenditure 
in (!) 

Expenditure in 
Percentage (%) 

Cost of material 

Cost of labour 

Direct expenses 

Overhead expenses 

38,400 

30,720 

11,520 

15,360 

38400 x100 
= 

96000 
40% 

 

30720 x100 
— 32% 96000 

11520x100 
— 12% 96000 

15360 x100 
= 16% 96000 

Total 96,000 100% 

Figure: Pie Diagram 

A  Pie Diagram 
ng are the limitations of pie diagram, 

ting and reading pie diagram is ineffective when compared to bar dig 

eries of d a is divided into large number of components then it be, 
pie diagram. 

PROBLEMS 
Rectangular Diagram: 
e a rectangular diagram from the following particulars relati 
idustry. 
sits produced — 2,000 
st of raw materials — 10,000 

rect Expenses 4,000 
direct Expenses — 2,000 
.ofit — 2,000. 

SRA PUBLISHERS AN 



40 x 360 
100 

 — 144' 

32x360 
— 115.2° 100 

12 x 360 
= 43.2° 100 

16x360 
 = 57.6° 100 

53 

;es + Overhead Expenses 

Expenditure in 
Degree (°) 

igrams. 

comes difficult to represent such data 

ng to the production of a product 

D DISTRIBUTORS PVT. LTD. 
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Solution : 

Firstly, we find the cost of material, expenses and pa 

Cost of raw material per unit =  
10,000= 

 2,000  

Direct expenses per unit = 
 4,000

2,000 

Indirect expenses per unit =  
2,000  
2,000 

Profit per unit =  
2,000 ,
2,000 

Q21. Draw a pie diagram to represent the following da 
for the year 1999-2000. 

Items Agriculture 
Development 

Rural a 
Deve 

Proposed Expenditure 
(in Million Rupees)   

4400 2 

MA PUBLISHERS AND DISTRIBUTORS PVT. I 
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Model Paper-II, I:1101a 

>fits per unit as given below, 

5 

S 
A- cut&  or)f-6.  PJlocittc8ci 

otryi rztoPt F 
Mir) ; „A, cm.; -A. emps9   

Experse_A 

6 Ex per).24)},  

to of proposed expenditure by a State Government 

nd Urban 
l opment 

Health and . 
Education 

Miscellaneous 

000 1200 500 



Rural and Urban 
Development Health and 

Education 

Agriculture 
Development 

Miscellaneous 

Iv II III 

2,000 it 4,800 8,700 16,800 

and Graphic Presentation 

Calculations for Pie Chart 

Items Proposed Expenditure 
(in Million Rupees) 

Angle at the C 

(a) (b) (b)   (c) = x 8100  

are Development 4400 4400 8100 x 360° = 

d  Urban Development 2000 00 
8100
20 x 360°  = 

rid Education 1200 x 360° = 8
1200

100 

neous 500 00
100 8 x 360° 

8100 360° 

senting proposed expenditure by state government on different items foi 

swing data by using square diagram. 

r  outlay (Z in 00 crores) 

rence between the first plan and fourth plan outlay, so square diagrar 

Computations for Drawing Square Diagram 

Plan Outlay Square-root Side of the square in c 

I 2000 44.72 0.22 

II 4,800 69.28 0.35 

III 8,700 93.27 0.47 

IV 16,800 130.00 0.65 
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Public Sector 

2,000  4,900 8,800 

0 0 

16,700  
35

'
900 

56 

Note: For each plan square-root is been divided by 200 to get 

8,700 

4,800 

2,000 

Q23. Represent the following data by using circles di; 

Five Year Plans III 
Outlay (n) 2,000 4,900 8,800 

Solution : 

Computation of , 

Five Year 
Plans 

Outlay 
n 

I , 2,000 

II 
a 

4,900 

III 8,800 

IV 16,700 

V 35,900 

VI 70,100 

VII 1,90,000 

VIII 3,30,000 

Note: Area of a Circle = 7tr2  

Area  r2  =  71  (or) r = areair 

CO 
crs cct CO 

CO 
CO 
CO 

SIA PUBLISHERS AND DISTRIBUTORS PVT. 



)utlay 

3,30,000 

70,100 1,90,000 

 

CO 
57. 

BUSINESS STATISTICS-I 
the side of the square in cms. 

16,800 

3gram. 

IV V VI VII VIII 
16,700 35,900 70,100 1,90,000 3,30,000 

Area of a circle 

n =(22 )V  Square-root 

636.94 25.24 

1560.51 39.50 

2802.55 52.94 

5318.47 72.93 

11433.12 106.93 

22324.84 149.41 

60509.55 245.99 

105095.54 324.18 

LTD. 
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2.2.3  Pictograms 
Q24. What do you mean by a pictograph? What are the points to be noted while constructing pictograph? 

What are the merits and demerits of pictograph? 
Answer : 

Pictograph/Pictograms 
Pictograms are very useful in representing statistical data. They present data in the form of pictures. The main 

advantage of this method is its attractiveness. Pictograms can be understood even by a common man. In pictograms the 
pictures used for representing the data must be chosen carefully. They must be clear, concise in their appearance. In this 
method, each picture is assigned a particular value, which can be expressed by writing in the index. For example, if we 
want to show the production of wheat in India over a period of time, we can use the symbol of wheat grain. 

Points to be noted while selecting Pictorial Symbol 
The pictorial symbol used in the pictograph must be self-explanatory. While selecting pictorial symbol, the below 

points must be considered, 

(i) A symbol must be clear, brief and attractive. 

(ii) The various symbols used in pictograph must differ from one another. 

(iii) A symbol used should demonstrate a general concept such as, bus, car, men, women, grain etc. 

(iv) The symbol should be selected according to the paper size. It should not be too small or too big. 

(v) Lastly, the principles of a good design should be used while drawing a pictorial symbol. 

Merits/Advantages 
Some of the advantages of pictographs are, 

1. The main advantage of pictograph is its attractiveness. 

2. Pictographs are more valuable and appealing to a large number of population. 

3. They are helpful in creating images which cannot be forgotton quickly. 

4. They are easy to understand and grasp. 

5. They are self-explanatory in nature. 

6. They are helpful in attracting the attention of people at exhibitions, malls, fairs etc, where huge crowd is present. 

Demerits/Disadvantages 
Some of the demerits of pictographs are, 

1. Constructing pictograph is a difficult task. 

2. One of the major drawback of pictograph is, it do not give detailed information. 

PROBLEMS 
Problem on Pictograph: 
Q25. The following table shows the net inward migration and net outward migration: 

States Net Inward 
Migration 

States Net Outward 
Migration 

Andhra Pradesh 1200 West Bengal 700 
Punjab 850 Tripura 660 
Arunachal Pradesh 720 Nagaland 520 
Bihar 513 Rajasthan 440 
Manipur 428 Uttar Pradesh 365 
Chhattisgarh 302 Maharashtra 310 
Haryana 261 Tamilnadu 230 
Jammu and Kashmir 209 Assam 180 
Karnataka 140 Odissa 150 
Sikkim 70 Mizoram 109 

Represent the data by a pictograph. 

   SIB PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Solution : 

   

Net Inward Migration 
In-Bound Vs. Out-Bound 

Net Outward Migration 

    

Andhra Pradesh 

Punjab 

Arunachal Pradesh 

Bihar 

Manipur 

Chhattisgarh 

Haryana 

Jammu and Kashmir 

Karnataka 

Sikkim 

MEI 850 

720 

513 

MI
428 

 

302 

261 

209 

140 

70 

1200 
West Bengal 

Tripura 

Nagaland 

Rajasthan 

Uttar Pradesh 

Maharashtra 310 

Tamilnadu III 230 

Assam 180 

Odissa II 150 

Mizoram II 109 

700 

660 

520 

440 

365 

V 
2.2.4  Cartograms 
Q26. Explain cartogram with an example. 
Answer : 
Cartograms 

Cartograms represent quantitative knowledge on the map. They present data on the geographical ground. The various 
values can be expressed with different colors, dots, crossing or locating pictures on the map along with numerals in each 
region. 

They are used to exhibit spatial distribution. Example: The following cartogram represents the Hyderabad's gradual 
increase in gender gap: 

Hyderabad's Growing Gender Gap 
• 

1890 North 
980 

1990 North 
930 

North-west 
880 

West 
972 

North-east 

_1 918 

East 
817  

North-west 
720 

West 
937  

North-east 

_1  882 

East 
767 

I 
South 

950 

South-west —
872 South 

820 
South-east 

860 

South-west 
916 South-east 

917 

There were 86% girls for every 100% boys in Hyderabad in 1990 (in 1890 the figure was approximately 91%) The 
normal mark is 94% — 95%. 

It is suggested that cartograms are well suitable for carrying out comparisons of geographical data. Cartograms 
give approximate measures not exact. For exact measures, bar charts can be used. 
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UNIT-2 : Diagrammatic and Graphic Presentation 59 
Q27. How to choose a suitable diagram in a given situation? 

Answer : 

One of the most convincing and attractive way in which statistical data may be presented is diagram, but making a 
choice of a suitable diagram in a given situation requires careful examination. Two factors need to be taken into consideration 
while selecting a suitable diagram. They are, 

(i) The nature of the data 

(ii) The kind of people for whom the diagram is prepared. 

Based on the nature of the data, one-dimensional, two-dimensional or three-dimensional diagram is selected and if 
one-dimensional diagram is selected then decision has to be taken regarding which type of one-dimensional diagram has 
to be chosen, whether to choose simple bar diagram or sub-divided bar diagram, multiple bar diagram or other types. But 
it is suggested to use cubic diagrams instead of bars, if the size of the figures are very high. 

Apart from the nature of the data, it is also important to consider the kind of people for whom the diagram is prepared. 
For example, to gain attention of illiterate people, pictograms and cartograms are more suitable compared to other diagrams. 
Different kinds of diagrams like bars, rectangles, pie charts etc., have their own unique advantages, but bar diagrams are 
usually preferred over others. 

The various types of bar diagrams and their suitability is explained in the following points, 

1. If changes in the magnitude of figures need to be explained diagrammatically then percentage composition bar charts 
are more suitable. 

2. If changes in the totals need to be exhibited then simple bar charts are suitable. 

3. If changes in the exact values of the component figures need to be shown diagrammatically then multiple bar charts 
can be chosen. 

4. If both changes in total and the size of absolute ones need to be exhibited then component bar charts are well suitable. 

In situation where the number of components are more than three or four multiple bar charts and component bar 
charts prove to be unsuitable. 

Under such situation, pie chart can be used effectively. One of the disadvantage of pie chart is that pie chart is not 
suitable in situations where series of figures are involved. 

In situations where both circles and bars can be used, bars are over preferred circles because comparing areas of 
circles is difficult than compared to comparing heights of lines in bar diagram. 

Cubes are well suitable in a situation where the difference between the smallest and largest values is very high. 
Cubes are not applicable in other cases because comparing cubes is a difficult task. 

Pictograms and Cartograms are very attractive methods of visual presentation. Pictograms and cartograms are used 
to present data to the people who have less skills to understand diagrams and who prefer attractive presentations. 

2.3 GRAPHIC PRESENTATION — TECHNIQUE OF CONSTRUCTION OF GRAPHS   

Q28. What do you mean by graphical presentation? Explain the technique of construction of graphs. 

Answer : 

Graphical Presentation 

Graphical presentation refers to the way of presenting the data with the help of graphs. Graphs play a significant 
role in presentation of data related to time series. Frequency distributions can also be efficiently presented using graphs. 

Technique of Constructing Graphs 

Graph paper is used for the construction of graphs. The graph sheet is an arrangement of horizontal and vertical 
intersecting lines. In any graph, firstly two simple lines are drawn intersecting each other. The intersecting point is called 
as origin or the 'zero' point and the two lines are called as 'coordinate axes', where the horizontal line is known as x-axis 
or 'abscissa' and the vertical line is known as Y-axis or 'ordinate'. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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The following figure depicts a graph paper with X-axis and Y-axis and four quadrants. 

In the above figure, the whole graph sheet is divided into four sections known as 'quadrants'. The point 0 is the 
origin point. In quadrant-1, both values of X-axis and Y-axis are positive. In Quadrant-2, values of X-axis is negative but 
values of Y-axis are positive. In quadrant-3, values of both X-axis and Y-axis are negative. In quandrant -4, X-axis values 
are positive and Y-axis values are negative. Usually the independent variable is shown on X-axis and dependent variable 
is shown on Y-axis. The scale on X-axis and Y-axis may or may not be same. 

In a graph paper, the scale on X-axis and Y-axis starts with zero as origin. The curve drawn on the graph is interpreted 
based on the distance between the curve and the base line. In case if series of changes presented from a norm of 100% then 
100% is taken as a base line. There is no fixed standard regarding the scale to be taken on X-axis and Y-axis, it completely 
depends upon the paper size and the given data. 

The last step in the construction of graph is plotting the given data by'taking into consideration the values of X and 
Y. The various points plotted on the graph need to be joined with a straight line. 

Q29. State the rules for graphing. What are the advantages and disadvantages of graphs? 

Answer : 

Rules for Graphing 

The various rules for constructing graphs are, 

1. Title 

A heading depicting the matter and contents of the data must be provided as title for all the graphical representations. 
The title must be clear, simple and precise. 

2. Organization of the Graph 	 • 

Each graph must be structurally drawn in an attractive manner. The portion of axis must be chosen and drawn 
neatly. We must represent independent and dependent parameters on X and Y axis respectively. 
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3. Scale 
The scale selected must satisfy all the values to be plotted on the graph. 

4. Index 
The index must be provided to show the scale of Xand Y axis. The various lines drawn in the graph must be defined 

clearly in the index. 
5. Source of Data 

The source of data gives the information about the data retrieval and is mentioned at the bottom of the graph. 
6. False Base Line 

The vertical scale must start with zero for representing the given variable effectively. When the fluctuations are 
maximum and the starting values are very far from zero, a false base line is used to break the vertical scale and to plot the values. 

To draw a false base line, the vertical scale is broken into two parts and the values of the dependent variable from 
zero to the lowest value are omitted by drawing two zig-zag horizontal lines above the base line i.e., X-axis. 
7. Line Designs 

In case of representing several variables on the same graph for comparison, we may differentiate between them by 
using dotted lines, dash-dotted lines, broken lines, thick lines and thin lines. An index must also be provided to clarify the 
meanings of the lines. 

Advantages of Graphs 
Some of the advantages of graphical presentation are, 

(i) Graphs represent the data in a simple manner which is easy to understand by the users. 
(ii) The curves drawn on graphs are helpful in determining the values which are not available. 
(iii) Easy comparisons can be made, if the data is presented in a graphical manner. 
(iv) Graphs are highly attractive. 
(v) Graphs can be used for further data analysis. 

(vi) Graphs are useful in extrapolation and intrapolation methods. 
Disadvantages of Graphs 

There are certain disadvantages of Graphs. They are, 
(i) One should possess skills to understand the graphs. 
(ii) Graphs are not precise when compared to tables. 
(iii) Constructing a graph is a time consuming process. 

(iv) At times, graphs create problems. 
(v) Graphs provide restricted information. 

Q30. (a) Differentiate between diagrams and graphs. 

(b) Differentiate between tabular presentation and diagrammatic presentation. 
Answer : 
(a) Diagrams Vs Graphs 

The differences between Diagrams and Graphs, are as follows, 

Diagrams Graphs 

1. Diagrams are usually constructed on a plain sheet and 
they are useful for comparison purpose. 

1. Graphs are constructed on a special sheet known 
as graph paper and they are used for studying the 
relationship between the variables. 

2. In Diagrammatic presentation, data is presented by 
using bars, pie charts, circles, cubes etc. 

2.  In Graphical presentation, data is presented through 
lines or points of various types like dots, dashes, dot-
dash and so on. 

3.  Diagrams give approximate idea and are less accurate. 3. Graphs provide reliable, accurate and authentic information. 

4. Compared to graphs, constructing diagrams is a 
difficult task. 

4. They are easy to construct compared to diagrams. 

5. Geographical and categorical data can be presented 
through diagrams. 

5. Data concerning time series and frequency distribution 
can be presented through graphs. 
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(b) Tabular Presentation Vs Diagrammatic Presentation 

The statistical data can be represented in the form of tables, diagrams and graphs. Some of the differences between 
tabular presentation and diagrammatic presentation are as follows, 

Tabular Presentation Diagrammatic Presentation 
1. A Tabular Presentation of data involves systematic 

arrangement of statistical data in columns and rows. 
1. Presentation of statistical information in a pictorial 

form is referred to as diagrammatic presentation. 

2. It contains exact figures. 2.  Diagrams give approximate idea. 

3.  More information can be presented in one table. 3. Compared to tables, less information can be presented 
through diagrams. 

4. Tables require careful and thorough reading and 
more difficult to interpret. 

4. They are easily to understand and interpret. 

5. Compared to diagrammatic presentation, tabular 
presentation seems to be less attractive. 

5. Diagrams are more attractive than tables. 

2.4 GRAPHS OF FREQUENCY DISTRIBUTION 
Q31. What are the different ways in which frequency distribution can be presented graphically? Discuss in 

detail histogram with an illustration. 
Answer : Model Paper-II, Q1 0(b) 

The graphical method of representing the frequency distribution is very useful. The frequency graphs provide a 
clear view, which can be easily understood and remembered by the users as compared to the tabulated data. The frequency 
distribution can be presented graphically in any of the following ways, 

1. Histogram 

2. Frequency polygon 

3. Smoothed frequency curve 

4. Cumulative frequency curves or Ogives. 

Histogram 
One of the most commonly used and easily understood methods for graphical representation of frequency distribution 

data is called 'histogram'. It is also known as 'column diagram', depicting the class frequencies in a frequency distribution 
by vertical adjacent rectangles. 

During the construction of histogram, variable is taken on the X-axis and the frequencies on the Y-axis. If the 
difference between the class intervals are same then distance between the rectangles on the X-axis should be same. The 
frequencies of each class which is equivalent to its height of rectangle can be shown on Y-axis. We get histograms by series 
of rectangles each with a class-interval distance as its breadth and the frequency intervals as its length. The total frequency 
that is distributed among the classes is the area of the histogram. 

Illustration 
Draw the histogram for the following, 

Marks No. of students 
0-50 15 

50-100 10 
100-150 25 
150-200 38 
200-250 45 
250-300 30 
300-350 49 
350-400 5 
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Q32. What do you mean by frequency polygon? What are 
Answer : 

Frequency Polygon 
A frequency polygon is a graph representing frequency dist 

in comparing several frequency distributions plotted on the same g 

over histogram. 

Different Ways to Draw/Construct a Frequency Polygon 
The frequency polygon can be constructed in two ways. Th 

(a) Using histograms 

(b) Using midpoints. 

(a) Using Histograms 
A histogram is drawn by using the given data. Identify the 

Join the midpoints by a line. The figure thus obtained is known as 
is approximated by joining the ends of the polygon with the base 
class before the first class and the class after the last class are zerc 

(b) Using Midpoints 
Calculate the midpoints of the various class intervals. Plot ti 

graph. Join these points by a straight line. The figure thus formed 
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the different ways to draw frequency polygon? 

ribution. It has more than four sides and is very helpful 

raph. This feature of frequency polygon is an advantage 

Ley are, 

nidpoints of the upper horizontal side of the rectangles. 
` frequency polygon'. The area of the frequency polygon 

line and by assuming that both the frequencies of the 

ie midpoints and their corresponding frequencies on the 
is called 'frequency polygon'. 
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Example 

Draw the frequency polygon from the following date 

No. of accidents 0 2 4 6 
No. of Drivers 90 4t6 70 45 28 

Solution : 

Q33. What is frequency curve? Explain frequency curve wit 
Answer : 

Frequency Curve 
A smoothed frequency curve is a free hand curve obtained fro' 

under the curve is approximately the same as that of polygon. 

It is another way of presenting data where only frequency disc 
continuous series thus generated is smoothed. The smoothed frequei 
plotting the frequencies at the midpoints of class intervals that resu 
smoothed frequency curve. Therefore, the total area under the curv, 
polygon. 
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Graphic Presentation 

quency distribution, draw a frequency curve: 

Age (Years) No. of Students 
20 — 22 10 
22 — 24 15 
24 — 26 25 
26 — 28 35 
28 — 30 25 
30 — 32 20 
32  — 34 10   

mit types of frequency curves. 

iency curves are as follows, 

rtion curves 

trical (skewed) frequency curves 
-real frequency curves 
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1. Symmetrical Distribution Curves 

In symmetrical distribution, the frequencies of class intervals constantly reaches to maximum point and decreases 
identically. 

If the curve is folded at the maximum frequency in such a manner that the two portions of the figures interesect then 
such curve is called as 'Symmetrical Curve'. Symmetrical curve will be in the shape of bell. 

Usually in statistics, symmetrical curve used is the 'Normal Frequency Curve'. The following figure (figure-1) 
depicts the normal distribution curve: 

X=Mean 
Figure-1 

2. Moderately Asymmetrical Frequency Curves 
If the frequency curve is not symmetrical then it is said to be asymmetrical or'skewed curve. These are mostly used 

in business, social and economic phenomena. Moderately asymmetrical curves bend more to either right or left side. 

The curve is said to be positively skewed, when it bends more to the right side. In case of positively skewed 
distribution, majority of the frequencies are related to smaller values of the variable. The curve is said to be negatively 
skewed, when it bends more to the left side. In case of negatively skewed distribution, majority of the frequencies are 
related to larger values of the variable. The positively and negatively skewed curves are shown below. (Figure 2 and 3). 

Positively Skewed Distribution Negatively Skewed Distribution 

Mode 
Figure-2 

3. Extremely Asymmetrical Curves 

Mode 
Figure-3 

The frequency distribution where in the value of the variable related to the maximum frequency is at one of 
the ranges such distributions gives highly skewed curves. Extremely asymmetrical curves will be in J-shaped curve 
(See figure-4) or inverted J-shaped curve (See figure-5). In case of J-shaped curve, the distributions begins with small 
frequencies in lower classes and then the frequencies rises constantly with the increase in variable values and lastly the 
frequency reach the maximum point in the last class in order to show the peak at the extreme right end of the distribution. 
J-shaped curves are not commonly used but in some situations, using such curves becomes mandatory. Likewise, in 
case of inverted J-shaped curve, frequencies decreases constantly corresponding to increase in the variable values. The 
maximum frequency is reached at the starting of the distribution. 

Examples 
Distribution of death rate along Y-axis and age group factor along X-axis 

Y-axis Y-axis 
A 

a) 

X-axis 
0 Age Group 

Figure-4: J-Shaped Curve Figure-5: Inverted J-Shaped Curve 
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4. U-Curve 
In a U-curve, maximum frequency occurs at both the ends of the range and the frequency decreases symmetrically 

till the curve reaches middle point and then starts increasing till the maximum point. The following figure (figure-6) 
depicts a U-shaped curve obtained by taking number of passengers on Y-axis and persons travelling in local buses at 
different peak hours on X-axis. 

Y-axis 

> 
Morning Evening X axis 

hours hours 
Figure-6: U-Shaped Curve 

5. Mixed Curves 

In a symmetrical curve, maximum frequency occurs at the centre, in a moderately asymmetrical curve, maximum 
frequency occurs near the centre, in a J-shaped curve, maximum frequency occurs at either of the extremes and in case 
of U-shaped curve, maximum frequency occurs at both the extremes. Unlike all these curves, in case of mixed curves, 
maximum frequency occurs at two or more points in an irregular manner. The distribution with two humps are known as 
bi-modal distribution and the curve obtained is known as bi-modal curve (see figure-7). The distribution with three humps 
are known as tri-modal distribution and the curve obtained is known as tri-modal curve (see figure-8). 

Y-axis 
A 

Y-axis 
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Figure-7: Bi-modal Curve 

N 

0 > X-axis 
Variable 

Figure-8: Tri-modal Curve 

 X-axis 

Multi-modal distributions with three humps are usually not preferred as they prove to be unsuitable for carrying out 
statistical analysis. 

Q35. Explain in detail ogive curve with example. 
Answer : 

Ogive Curve 
The cumulative frequency curve also known as Ogive is a graph of cumulative frequency distribution. These 

cumulative frequencies are obtained by adding the frequencies. 

The two techniques for constructing an Ogive are, 

(a) More than technique 

(b) Less than technique. 

(a) More than Technique 
Here, more than cumulative frequencies are plotted on Y-axis and the lower limit of the class interval on X-axis. The 

points are then joined to obtain a smooth free hand curve called the ' More than ()give'. 

(b) Less than Technique 
In this technique, less than cumulative frequencies are plotted on Y-axis and the upper limit of the class interval on 

X-axis. The points are then joined so as to form a smooth free hand curve called the 'Less than Ogive'. 
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Example 

From the following table we get to known 

Monthly (`000) Below 100-200 
Income 100 

No. of Families  100   180 
Draw a less than and more than ogive cui 

Solution : 

Monthly Income 
(in '000) 

No. of Families 
(f) 

Lt 

Below 100 100 

100 - 200 180 

200 - 300 220 

300 - 400 80 

400 - 500 70 

500 - 600 60 

600 and above 40 

[Note: While plotting less than C.F. on the graph, upp( 
graph, lower limits are considered]. 
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the monthly income of 750 families in a city. 

200-300 T-300-400 400-500 500-600 600 and 
above 

220 80   70 60 40 
rye, from the given data. 

ass Than C.F. 

100 

280 

500 

580 

650 

710 

750 

More Than 
C.F. 
750 

650 

470 

250 

170 

100 

40 

m-  limits are considered and while plotting more than C.F. on the 

<Scale I- 
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wing data by a histogram: 

Marks No. of 
students 

0-10 18 
10-20 32 
20-30 71 
30-40 62 
40-50 45 
50-60 24 
60-70 8 

are equal. Therefore, no adjustment is necessary in frequencies]. 

given data is shown below, 

2 

tr.  

tv 

r 
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Q37. Represent the following data by me, 

Salary 2000-3000 

Number of employees 30 

Solution : 

The frequency curve and frequency poly 

Q38. Represent the following data by a fi 

Number of accidents 0 5 

Number of drivers 90 76 

Solution : 

The frequency polygon for the given da 
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ans of histogram, frequency curve and frequency polygon: 

3000-4000 4000-5000 5000-6000 6000-7000 7000-80 

45 85 70 35 20 

Ton with histogram is shown in below graph paper: 

.equency polygon: 

10 15 20 25 30 35 40 

62 70 41 30 19 13 3 

to is shown below, 
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ig data is related to the distribution of monthly income of 801 

Monthly Income 
(Z) 

No. of families 

Below 50 80 

50-100 200 

100-150 300 

150-200 100 

200-250 60 

250-300 40 

300 and above 20 

ve data draw 'less than' and 'more than' ogive curve and poi! 
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families in a city. 

It out th.r.: median income. 
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rt the given distribution into a 'less than' and 'more than' cumulat 

►nthly Income 
(,) 

Number of 
Families (f) 

Less than Cumulativ,  
Frequency 

Below - 50 80 80 

50-100 200 280 (i.e., 200 + 80) 

100-150 300 580 (i.e., 280 + 300) 

150-200 100 680 (i.e., 580 + 100) 

200-250 60 740 (i.e., 680 + 60) 

250-300 40 780 (i.e., 740 + 40) 

00 and above 20 800 (i.e., 780 + 20) 

e 'less than' cumulative frequency against the upper limit of the con 
)oth free hand curve. In the same way, draw the ogive curve for `moi 
it of the corresponding class intervals by smooth free hand curve. 



More than Cumulative 
Frequency 

800 
720 (i.e., 800 — 80) 

520 (i.e., 720 — 200) 
220 (i.e., 520 — 300) 
120 (i.e., 220 — 100) 

60 (i.e., 120 — 60) 
20 (i.e., 60 — 40)  

esponding class intervals and join the 
re than' cumulative frequency against 11111111 
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2.5 GRAPHS OF TIME SERIES OR HISTORIGRAMS  
Q40. What do you mean by time series? What are the different types of time series graphs? 
Answer : 

Ti me Series 

   

    

Arrangement of statistical data in a chronological order i.e., according to the occurrence of time is referred to as 
time series. Time may be given in terms of year, quarter, month, week, days, hours, minutes etc. The series concerning 
business and economic data such as population of a country, bank deposits and clearings, money in circulation, sales and 
profits of a department, production and price of commodities, imports and exports of a country etc are time series. There 
are two variables in time series data. They are, 

1. Independent Variable — Time 

2. Dependent Variable — Phenomenon under study. 

The time series data when depicted geometrically with the help of time series graph is called as historigrams. The 
independent variable is plotted on X-axis and the dependent variables are plotted on Y-axis. The points plotted on the 
graph by considering the values on X-axis and Y-axis are connected by straight line to obtain the time series graph. When 
historigram is constructed by considering actual time series data, then the obtained historigram is called as 'absolute 
historigram'. When absolute historigram is constructed by considering index numbers then the obtained historigram is 
known as 'Index historigram'. 

Types of Time Series Graphs 

The various types of time series graphs are as follows, 

(i) Horizontal line graphs or historigrams 

(ii) Silhouette or net balance graphs 

(iii) Range or Zone graph 

(iv) Components or band graphs. 

(I) Horizontal Line Graphs or Historigrams 

For answer refer Unit-II, Page No. 75, Q.No. 41. 

(ii) Silhouette or Net Balance Graphs 

For answer refer Unit-II, Page No. 78, Q.No. 42. 

(iii) Range Graph or Zone Graph 

For answer refer Unit-II, Page No. 79, Q.No. 43. 

(iv) Components or Band Graphs 

Band graph is also called as 'component part line chart'. It is in the same way like sub-divided bar diagram or pie 
diagram. Band graph is a line graph used to demonstrate the total value or size of a variable and its division into various 
components for each period. This feature makes band graph similar to that of sub-divided bar diagram or pie diagram. The 
following are the steps which are involved in the construction of band graph, 

1. Arranging the sub-divided parts of the total size of variable into different components in the same order for each 
period. 

2. Plot the first component on the graph and form an historigram. 

3. Above the first historigram, construct another historigram for the second component. This method of drawing the 
historigrams one after another will be continued till the last component is plotted on the graph. 

After the construction of first historigram, the next historigrams are constructed by considering the cumulative 
totals. The last historigram will be equal to the total size of the variable. The gap between various historigrams can be 
differentiated by using different types of lines like dot lines, dash lines, dash-dot lines etc. Band graph is mostly used to 
demonstrate the sub-division of total costs, total sales, total production and soon into various components for each period. 
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rigram with one, two or more variables. 

line graphs can be represented by one variable and two or more van 

e Graph with One Variable 
only one variable graphically. Here the time factor is taken along 
taken along they-axis on an appropriate scale. The points on the grai 
wing illustration we can easily understand the line graph with one v 

lata, construct a historigram with one variable. 

ong x-axis as 2 cm = 1 year and along y-axis as 1 cm = 10 kilogram: 
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ables. 

the x-axis and other 
)h are connected with 
triable. 

;. The graph obtained 
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False Base Line 
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The vertical scale must start with zero for representing the given variable effectively, when the fluctuations a:-

maximum and the starting values are very far from zero. Hence, the false base line is used to magnify the vertical sea 
and to plot the values. 

In .a false base line, the vertical scale is broken into two parts and the values of the dependent variable from zero 
the lowest value are omitted by drawing two zig-zag horizontal lines above the base line i.e., X-axis. 

Historigram/Horizontal Line Graphs with Two or More Variables 
The time series data of two or more related variables such as variables which can be determined in the same 

and belongs to the same period of time can be easily plotted together in the same graph by using the same scale for a 
the variables along the y-axis and same scale for time period along the x-axis for each variable. This method is same 
historigram of one variable. Hence, we get curves for each variable. By using various types of lines such as thin, this 
dotted, dash, dash-dotted lines etc, one curve can be differentiate from another. Thus, a list of this effect must be provie 
for identification of curves properly. From the following example we can easily understand the point. 

Example-2 
From the following table, construct a historigram with two or more variables. 
Index number of industrial production [Base: 2000 = 100] 

Year Items 
Cement Iron and Steel General Index 

2001 106 101 105 
2002 114 113 111 
2003 108 97 113 
2004 103 101 115 
2005 117 .122 120 
2006 134 146 132 

Solution : 
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Comments 

The following are some of the points to 

fo 1. The method of plotting two or more histc 
is not appropriate if the number of variab 
difficult to understand and analyze them. 

2. Index historigrams indicates the fluctuati( 
index historigrams on same graph helps ii 
all variables are calculated for same base 

The data of two related variables are con 

Example 
Exports (quantity in million tonnes) and 

the same graph. By using two different vertical 
be prepared. 

Example-3 
From the following data, construct 

Year Exports 
(in million tonnes) (in ITI 

2000 450 
2001 500 
2002 580 
2003 640 
2004 560 
2005 450 • 
2006 520 
2007 580 

Solution : 



sentation 

>e noted relating to this method, 

ligrams on the same graph assists in comparing the related data. Hen 
,les are more than 4, because it will create a lot of confusion and bee 

ms in the values of the variable under consideration. Two or more var 
n  comparison. But a valid conclusion can be obtained if index number 
period. 

iputed in different units. 

exports (values in million rupees) for same time period can be show 
scales i.e., one on the left and another on the right this type of grapi 

a graph of two variables determined with different units: 

Exports 
tillion rupees)  

200 
240 
390 
430 
430 
390 
350 
420 

Scale = 
v-nx r,.... 4 gaGm -1.Vent 

,.. Y-coefi.:-__ExpOriacjnix.n3 --.1,c,q=3Or 

I.L. Lk Ipm,)-_tcm, 3o mit* 

----4e Pr w,  Ifne - 4. 1 Thialt, and  

_ 0.06 rititz/ Stipeet 

ord vai. tt L(por-b.,  52„4,,_ a.0041 _ 

Qa. 4 ----- --- 

AT,  al &en 3 ark5 xtx.: a-a 4 

SAA PUBLISHERS AND DISTRIBUTORS PVT. 



l in detail silhouette or net balance graph with an illustration. 

lighting the net balance or difference between the two variables along the 

erence between imports and exports of a country in different years, 
,eriod, income and expenditure of a family in different months etc. T 
in two methods as follows: 

erence between two sets of the variables for different time periods i 
five value. 

om the two historigrams, another historigram is to be draw on the sa 
elow the x-axis which is corresponding to negative values of the net 

nethod, two historigrams are drawn for one variable each on the sat 
s indicated by filling or shading the gap properly which express the 

erall balance of payments situation in India is given belov 
Year 
(1) 

Credits 
(2) 

Debits 
(3) 

Balance 
(4) = (2) — (3) 

10-2001 20 23 — 3 
11-2002 21 25 — 4 
2-2003 25 28 — 3 
13-2004 47 32 + 15 
14-2005   4i ' 48   — 7   

uct a silhouette or net balance graph in two methods from th 
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y-axis, the silhouette graph can be used. 

purchases and sales of a company for 
he silhouette or net balance graph can 

s  obtained. In some cases, differences 

me graph (i.e., Net balance). A part of 
balance. 

ne graph. The difference between the 
)ositive and negative balances. 

I  [in million rupees]. 

e following data. 
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Q43. Explain range graph or zone graph with an example. 
Answer : 
Range Graph/Zone Graph 

Range is the deviation that exist between maximum and minimum values of the variables. It indicates the difference 
between the two extreme values of variables. Range graph is also known as zone graph or variation graph, which is used 
to display and focus on the range of variation of a variable for each period. 

Example 
The range of variation is pointed out in the following cases, 

1. Temperature on different days. 

2. Readings of blood pleasure on different days of an individual. 

3. Price of a commodity on different time periods etc. 

The range or zone graph is most suitable for time series and it helps the users to have an idea regarding the changes 
in the size of the variables under study. The range graph or zone graph or variation graph can be constructed in any one of 
the following methods: 

Method-1 
In this method, the minimum and maximum values of the variable of each period are plotted and joined with straight 

line in order to get the range lines. Average value of the each variable (midpoint) is plotted and joined with straight line 
to attain the range graph. Hence, the range graph indicates the minimum, maximum and average value of the variable for 
each time period. 
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-2 
ns method involves plotting of the two historigrams on graph, i.e., 

'ith respect to the maximum values of the variable for different perio 

'ith respect to the minimum values. 

le gap between the two historigrams indicates the variation range anc 
ie two methods are interpreted from the following illustration: 

:ion 
he data regarding the share price quotations of a company 
range graph with the given data: 

Week  High Low 
1 103 101 
2 107 103 
3 106 105 
4 107 106 
5 106 103 

CI 
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1  it is shown by filling or shading it props- 

for five consecutive weeks, constru 
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UNIT-2 : Diagrammatic and Graphic Presentation 

PROBLEIV 

Problem on Historigram with Two or More Variables: 

Q44. The following table gives the index number of Indust 

Index Number of Industrial Production [Base: 1990 

Year 
Items 

Steel Iron General 
1991 107 100 104 
1992 113 112 110 
1993 107 96 112 
1994 102 100 114 
1995 116 121 119 
1996  133 145 131 

Present the above information on the same graph pa 
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rial production for India. 

100] 

per. 
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Solution : 

Problem on Silhouette or Net Balance Graph: 

Q45. India's balance of payments situation (billion of rupee 

Years Credits Debits Balance 
(Credit-Debit) 

1990-91 18 22 —4 
1991-92 20 24 —4 
1992-93 24 26 —2 
1993-94 46 33 + 13 
1994-95 40 47 —7 

Represent the given data on the same graph paper. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 



BUSINESS STATIS- 

x_coek ; 4cros: ewe_ 
a_arn8  to nie"bm  

.5-00 " 

ei :- 

... 41- 

— - - 
• . 

o. _ ene 

periucilb, 

' . 
4 100• 

***** 

" BE tf 
Liiiig: hi ;1,. • .." - 

i.i-r.ii l• .- 
V' 
. 

e• 
* ..   

.. 
U 

....• 
nt   I 

EN 
....2.+ms 

ir THCin :1.  11 
...ii' ,  

; ;E  IN IN  °•:: :a: Mi ,4 • ::: 
umn  ..1-1 .• Ta : 

Ei  .1-6L., • .....
,•• fit.• .. i' 

fr, ..., 
, ,,ii.8 1t+ 

- , • 
* . 
6 '•• • .3Y 0.• ,,,,t 

•• litifirwL . , 

;, ..,-;• i • ' . ,.. :::: 4 

. , 1 .,....1°. — ••••• : •• . 

In - - 
is. 

 : at --t.--e...i,riq _ faa tiral....---- 
. igg:41156#414414Mil;PRIV.P, 

....  PAR f 
• 1 
ME' 

 • 

.... 

• .1.i.: 1:11; 14 . 3  ; ; •• r i :.:1° 
3::: • BE r.I , Fr ram f.:If Y r i N.  ! 

5) is as follows, 



; 

nva,Lail 5,, 

ittlAsigr.-1-  
— 

cw4Le rpo otib 
= 

tr .  
-1- 

pet-de l. 
-cott4---,. leax 

lo 6:wantpai vt 
1=4[1  

81!.koz.ttie. of N'A Balanea ter  n 
C3COLPLI. and Del& iitaftv 

(Ali) er..Ltarx.. oe.,422: 

r  
- nxC 

0 . L 

ca 
47- 

.p•-• 
<cc 

C  - c 

z 

nd Graphic Presentation 

Seviip  

tterrvt.i. paw-. 

Y-axis:  &ern& = to fitilltanrupes. 

SHA PUBLISHERS AND DISTRIB1 



83 

JTORS PVT. LTD. 



Graph or Zone Graph: 

g  are the stock prices of a firm for five consecutive months. Pr 

ph. 

High Low 
202 200 
203 201 
207 203 
206 205 
205 204 

:RS AND DISTRIBUTORS PVT. LTD. 
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r p2ttLe ate 1-2pL_ 

and Graphic Presentation 

sue: 

Aernt ,  (emit 

\ ; lcso rPxrce tit 

)r Component Part Line Chart: 

gives the cost of manufacturing products (in arbitrary units) o 

N  data by a band graph. 

Items 
Labour Other Total 

I  
10 13 60 
8 10 43 
11 15 61 
11 16 63 
11 17 63 
12 20 70 
7 12 41 
5 9 31 
8 12 46 
9 15 44 
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f  a factory in binomial 
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Solution : 

BUSINESS STA 

Scale.7  
y,-coez.; 1. em A_ ralt. 

;  i o antis. 
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Details I Commodity A Commodity B 

e  per unit 

intity sold 

le of raw materials 

ar expenses of production 

its 

Z 40 

40 units 

Z 520 

Z 640 

Z 440 

Z 50 

30 units 

Z 500 

Z 600 

Z 400 

: and Graphic Presentation 

  

    

EXERCISE PROBLEMS 

?later to road deaths in Delhi on the day of Holi from 2001 to 2012. 

2001 2002 2003 2004 2005 
aths 19 11 10 16 9 

2007 2008 2009 2010 2011 
aths 17 13 17 15 13 

)y a bar diagram drawn on horizontal basis. 

diagram from the following data: 

ar Sales (`000 Z) Gross Profit (`000 Z) Net Profit (`O( 

)8 120 40 20 

)9 135 45 30 

10 140 55 35 

11 150 60 40 

ng data on details of cost of two commodities by the rectangular diagran 

ng data by a suitable diagram: 

Total Public Sector Outlay 

III IV V VI VII 
1,960 4,672 8,577 16,566 35,595 69,380  1,80,0( 

ollowing results: 

Who Brides Whom 

Sectors Percentage 

Companies to tax authorities 10.5 

Employees to employees 4.8 

Company to employees 12.3 

Company to Government 40.0 

Company to company 19.7 

Company to customers 12.7 

y  a suitable Pie diagram. 
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2006 
22 

2012 
6 

)0 7) 

n: 

)00 crore) 
VIII 

)0 3,25,000 

BUTORS PVT. LTD. 



owing data relates to milk production in million metric tonnes in India: 

Year 
1 
 Production 

(m. metric tonnes) 
Year 

(m. 
2005-06 97.1 2008-09 
2006-07 102.6 2009-10 

2007-08 107.9 2010-11 

ent the data through a pictogram. 

ent the adjoining distribution of marks of 100 students in the examinatior 

Marks obtained No. of Students 
Less than 10 
Less than 20 
Less than 30 
Less than 40 
Less than 50 
Less than 60 
Less than 70 
Less than 80 
Less than 90 

4 
6 
24 
46 
67 
86 
96 
99 
100 

owing table gives the frequency distribution of the weekly wages (in '00 

ges COO Z) 20-24 25-29 30-34 35-39 40-44 45-49 
fiorkers 4 5 12 23 31 10 

e histogram and frequency polygon of the distribution. 

owing table gives the distribution of monthly income of 600 families in a 

ncome ('00 Z) Below 75  75-150 150-225 225-300 
milies 60 170 200 60 

'less than' and a 'more than' ogive curve for the above data on the sam 

overall balance of payment situation (Billions of Rupees) is given below: 

1970-71 1971-72 1972-73 
Is 18.9 20.9 24.2 
;  22.2 24.9 26.7 
ce (Credit — Debit) —3.3 —4.0 —2.5 

ent the above data on the same graph. 

lowing are the share price quotations of a firm for five consecutive we( 
n. 

Week 1 2 3 4 
High 102 103 107 106 
Low 100 101 103 105 

.ISHERS AND DISTRIBUTORS PVT. LTD.  
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Production 
metric tonnes) 

112.2 
116.4 

121.8 

i  by a histogram. 

Z) of 100 workers in a factory. 

50-54 55-59 60-64 Total 
8 5 2 100 

certain city. 

0-375  375-450 450 and over 
50 40 20 

graph and from these read the medlar 

1973-74 1974-75 
46.1 40.7 
33.0 47.2 
13.1 —6.5 

aks. Present the data by an appropriate 

5 
105 
104 



matic and Graphic Presentation 

INTERNAL ASSESSMENT 
mice 

the following comes under one-dimensional diagrams? 

Diagram 

Diagram 

(a) and (b) 

tangles 

(finders, spheres etc., are which type of diagrams? 

-Dimensional Diagrams 

T-Dimensional Diagrams 

Dimensional Diagrams 

ograms 

ensional diagrams are also referred as  

ace Diagrams 

-divided Bar Diagrams 

iation Bar Diagrams 

e of the above 

the following present data in the form of pictures? 

charts 

charts 

:ograms 

ograms 

iph paper, the point where X-axis and Y-axis intersect is known as 

it of origin 

Tdinate axes 

it of difference 

ie of the above 

h sheet is divided into how many quadrants? 
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untal line graphs are also known as  

Histograms 

2, a r t o g r a m s 

3ictograms 

Historigrams 

ighlighting the net balance or difference between the two variables along 

Silhouette Graph 

Band Chart 

Range Graph 

Zone Graph 

index numbers of the given values are plotted to acquire a historigrar 

Absolute Historigram 

Exact Historigram 

Index Historigram 

None of the above 

Irigrams, Silhouette graphs etc., come under  

Graphs of Frequency Distribution 

Graphs of Time Series 

Run Charts 

One-Dimensional Charts 

re Blanks 
representation refers to the way of representing the data with he 

e-dimensional diagrams are also referred as  

ingles, squares and circles come under diagrams. 

represent quantitative knowledge on the map. 

cumulative frequency curve also known as is a graph of cu 

divided bar diagram is also called as  

-aw a the vertical scale is broken into two two parts and the 
to the lowest value are omitted by drawing two zig-zag lines above the 1 

;e graph is also known as  

is the deviation that exist between maximum and minimum vah 

is a visual presentation of statistical information. 

HERS AND DISTRIBUTORS PVT. LTD.  
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the Y - axis which graph is used? 

n  then such historigram is known as 
[ 

1p of graphs. 

mulative frequency distribution. 

values of the dependent variable from 
)ase line i.e., X-axis. 

les of the variables. 



UNIT-2 : Diagrammatic and Graphic Presentation 

K 
I. Multiple Choice 

1. (c) 

2. (b) 

3. (a) 

4. (d) 

5. (a) 

6. (c) 

7. (d) 

8. (a) 

9. (c) 

10. (b) 

II. Fill in the Blanks 

1. Graphical 

2. Volume Diagrams 

3. Two-Dimensional 

4. Cartograms 

5. Ogive 

6. Component Bar Chart 

7. False Base Line 

8. Zone Graph 

9. Range 

10. Diagram. 

SIA I 
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III. Very Short Questions and Answers 

Q1. Write a note on Bar Diagram. 

Answer : 

Bar diagrams represent the data with the help of thick 

Q2. What do you mean by Ogive? 

Answer : 

Ogive is a graph of cumulative frequency distribution 

Q3. How cartograms represent data? 

Answer : 

Cartograms represent the statistical data on the map. 

Q4. What is frequency polygon? 

Answer : 

Frequency polygon is a graph representing frequency 

Q5. What do you mean by Time Series? 

Answer : 

Arrangement of statistical data in a chronological on 

time series. 
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lines or bars. 

distribution. 

ler i.e., according to the occurrence of time is referred to as 

LTD.  



UNIT 

3 MEASURES OF CENTRAL 
TENDENCY 

SIA GROUP 

  

LEARNING OBJECTIVES   

After studying this unit, one would be able to understand, 

❖ Definition, Significance, Objectives and Characteristics of Measures of Central Tendency. 

❖ Types and Properties of Averages. 

❖ Calculation of Simple Arithmetic Mean for Individual, Discrete and Continuous series. 

❖ Calculation of Weighted Arithmetic Mean. 

❖ Calculation of Simple GeometriC Mean for Individual, Discrete and Continuous series. 

❖ Calculation of Weighted Geometric Mean. 

❖ Calculation of Simple Harmonic Mean for Individual, Discrete and Continuous Series. 

❖ Calculation of Weighted Harmonic Mean. 

❖ Calculation of Mode for Individual, Discrete and Continuous Series. 

❖ Graphical Representation of Mode. 

❖ Calculation of Median for Individual, Discrete and Continuous Series. 

❖ Computation of Quartiles, Deciles and Percentiles. 

❖ Uses and limitations of different Averages. 

INTRODUCTION 

Measures of central tendency gives us idea about the concentration of the values in central part of distribution. 

Measures of central tendency are also known as 'Averages'. Averages are the values which lies between the 

smallest and the largest observations. It is the Mean of the given data. The five important measures of central 

tendency are--Arithmetic mean, Geometric mean, Harmonic mean, Median and Mode. All these averages can 

be calculated for Individual, Discrete and Continuous series. 

Partition values are those values which breaks the series into equal number of parts. Apart from median the 

other partition values which are used to break the given series are—Quartiles, Deciles and Percentiles. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 



PART-A 
SHORT QUESTIONS WITH SOLUTIONS 

in from the following data: 

3, 10, 35, 45, 12, 32. 

a in an ascending order, 

,  28, 30, 32, 35, 45 

ing Median 

J

I  term 

iervations 

[41 = 5.5'h term 

5th  term + 6th  term  n  = 2 
22 + 28  

2 
50 
2 

an = 25. 

ring data find the miss'ng frequency when mean is 15.38. 

10 12 14 16 18 20 
3  7 12 20 5 

ig Frequency 

Frequency 
(f) 

fx 

3 30 

7 84 

12 168 

20 320 

x
1  18x1  

5 100 

f= 47 + x i  Efx = 702 + 18 xi  

=  15.38 

Efx 

f 
702 +18x, 

47+ x,  

5  AND DISTRIBUTORS PVT. LTD.  
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March/April-17. 

(Model Paper-I, Q51 Oct./Nov.-16, 03 



UNIT-3 : Measures of Central Tendency 
Cross multiplying the above information, 

15.38 x 47 + 15.38 x x1  = 702 + 18x1  

722.86 + 15.38x1  = 702 + 18x1  

15.38x1- 18x1 = 702 - 722.86 

-2.62x1 = - 20.86 
- 20.86  x

'
= 

- 2.62 

x1= 7.96 or 8 

.*. Missing frequency x1  would be around '8'. 

Q3. An investor buys Z 1200 worth of shares in 
a company in each month. During the first 4 
months he bought the shares at a price of Z 10, 
12, 15 and 24 per share. After 4 months, what 
is the average price paid for the share by him? 

Answer : March/April-16, Q3 

Calculation of Harmonic Mean for different price 
shares 

Price X 

(Z) 

1 
)-Z 

• 

10 0.1000 
12 0.0833 
15 0.0666 
24 0.0416 

N = 4 1[1= 0.2915 
X 

H M 

II IX] 

4 

H. M = 13.722. 
Q4. If mode = 16, mean = 15.6, find the median. 

Answer : Sept./Oct.-15, Q5 

Given that, 

Mean = 15.6 and Mode = 16 

Mode = 3 Median - 2 Mean 

16 = 3 Median - (2 x 15.6) 

16 + 31.2 = 3 Median 

47.2 = 3 Median 

47.2 
Median =  

3 
Median = 15.733 

   511A PUI 

H. M - 
0.2915 

N 

Q: 

At 

Cr 

QI 

Ai 

Al 



95 
i. Find median from the following data, 

17, 19, 21, 13, 16, 18, 24, 22, 20. 

tswer : March/April-15, Q5 

ilculation of Median 

Ascending order : 13, 16, 17, 18, 19, 20, 21, 22, 24. 

Median — 
[N+11th 

 term 2 

Median = 
[9+1]  

Median = [1-
0

] = 5th term = 19 
2 

i. If  = 112, X1=114, N2  = 140, X2 = 114, find the 
combined mean. 

iswer : (Model Paper-II, Q3 I Oct./Nov.-14, Q5) 

Given that, 

N1= 112 ; N2 = 140 

= 114 ; X2  =114 

The formula for combined mean is, 

= N2 X, 
2 

  
N,+N 2  

112(114)+140(114)  
X12 = 112+140 

_ 12,768+15,960 
X12 — 

28, 728 
X12 = 

252 

X12 = 114 

r. Arithmetic mean of 50 items is 100. At the time 
of calculations two items 180 and 90 were 
wrongly taken as 100 and 10. Find the correct 
value of arithmetic mean. 

iswer : March/April-14, Q4 

Given that, 

N= 50 and X = 100 

EX= NY 

EX= 50 x 100 = 5,000 

3LISHERS AND DISTRIBUTORS PVT. LTD. 
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Correct mean is calculated as follows, 

FX = EX— Wrong items + Correct items 

= 5,000 — (100 + 10) + (180 + 90) 

= 5,160. 

Correct Mean ( X ) = Correct 
N 

 EX  

5,160 
Correct Mean = 50 — 103.2 

Q8. Given Median = 20.6, Mode = 26, find Mean. 

Answer : 

Given that, 

Median = 20.6 

Mode = 26 

Mean = ? 

Substituting Median and Mode values in the formula, 

Mode= 3 Median — 2 Mean 

26 = 3(20.6) — 2 Mean 

26 = 61.8 — 2 Mean 

2 Mean = 61.8 — 26 

2 Mean = 35.8 

35.8 
Mean —  

2 

Mean = 17.9 

Q9. The mean height of 25 male workers in a factory 
in the same factory is 58 inches. Find the comb 

Answer : 

Given, 

N1 =25, X1 =61,N2 =35and X2=58 

The formula to calculate combined mean of two groups 

NI  XI -I- N2 )72 
X12 = 

N1  + N2  

(25x61)+(35x58)  
A 12 — 

25 + 35 

1,525+2,030 3,555  

60 60 

= 59.25 

Therefore, the combined mean height of 60 workers in1 
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March/April-14 G 

4 

is 61 inches and the mean height of 35 female workers 
fined mean height of 60 workers in the factory. 

(Model Paper-II, Q41 Oct./Nov.-13, Q5 

is as follows, 

he factory is 59.25. 

. LTD.  

 



: Measures of Central Tendency 
:10. Mode = 32.1 and Mean = 35.4, Median = ? 

answer : 

Given that, 

Mean = 35.4 and mode = 32.1 

Median = ? 

Mode = 3 Median — 2 Mean 

32.1 = 3 Median — (2 x 35.4) 

32.1 + 70.8 = 3 Median 

102.9 = 3 Median 

Median —  
102.9 

 
3 

Median = 34.3 

March/April-13, Q3 

1. Find the Median and Quartiles 4, 12, 7, 9, 14, 16, 
21, 3, 17. 

4aswer : Oct/Nov.-12, Q4 

IR Calculation of Median 

In order to calculate median, the given data has to be 
aged in ascending. 

3, 4, 7, 9 12 , 14, 16, 17, 21 

   

Median = 12 (Middle term) 

Calculation of Quartiles 

th 
= Size of ['  N I] term 

4 

Where, 

Qi  = Lower quartile 

N = 9 

,_ 9+1r  I_ 
term 

4   

Qi 

 = 110Th 
term L 4 

Qi = 2.5th term 

Size of 2.5th term = 2
nd  term + 3rd  term 

2 

4 +  7 

2 
— 5.5 

5IA 
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Q3  (Upper quartile) = Size of [
3(N + 

pith  term 
4 

Q3 -
3(9:1)T 

 term 

Q3= 
 [

3or 
term 

4 

Q3  = 7.5th term 

7th  term + 8th  term 

2 

16  +17 
— 16.5 

2 

Q12. A person travels the first km at 10 km per hour, 
the second kilometer at 3 km per hour and the 
third km at 6 km per hour. What is his average 
speed? 

Answer : MarchlApril-12, Q4 

The formula to calculate Harmonic Mean (HM) for 
individual observations is as follows, 

H.M = 
N 

1 1 1 1 [ 
XI  X2  X3  Xn  

Where, 

N= Number of observations. 

If we substitute the given information in the above 
formula we get, 

H.M — 
3 

+
i

+ 
 1 

L10 3 6 

3  3  
3+10+5  18 

30 30 

= 3 x 30 = —
90 

= 5 kms 
18 18 

Therefore, the average speed of a person is 5 kms 
per hour. 

PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Q13. Find the Median of the data, 

X 160 150 152 161 156 
F 5 8 6 3 7 

Answer : 

Arrange the variables (x) in ascending order. 

Calculation of Mt 

X F 
150 8 

152 6 

156 7 

160 5 

161 3 

N = 29 

N+ 1  
Median = Size of [ 

2 
term 

ith 

Where, 

N= 29 

(29 +1)th 
Median =  

2 

= 15th term 

Size of 15th term = 156 

Hence, the median is 156. 

Q14. Calculate Weighted Arithmetic mean, 

Group Food Clothing Fuel and Lighting 
Index No. 125 133 141 
Weights  7 5  4 

Answer : 

Group Index No. (x) VV 

Food 125 

Clothing 133 

Fuel and lighting 141 

House rent 173 

Misc. 182 

Weighted arithmetic meanw Xw =  
EW 

2,823 
X w = 20 =141.15 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTC 
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March/April-11, Q4 

Ddian 

C.F 
8 
14 

[211 
26 
29 

   

House Rent 

1 

March/April-11, Q3 

reight (W) 
7 
5 
4 
1 
3 

EW = 20 

 

WX 

 

875 
665 
564 
173 
546 

 

EWX = 2,823 

   



UNIT-3 : Measures of Central Tendency 99 

PART-B 
ESSAY QUESTIONS WITH SOLUTIONS 

3.1 INTRODUCTION — SIGNIFICANCE 

Q15. What do you mean by measures of central tendency? State its significance. 
Answer : 
Measures of Central Tendency 

Measures of central tendency refers to the measure of location that can be used to estimate about the cluster of 
values or observations in the central part of the distribution. Measures of central tendency are also known as 'Averages'. 
Averages are the values that lie between the smallest and the largest observations. It is the Mean of the given data. The 
five important measures of central tendency are Arithmetic mean, Median, Mode, Geometric mean and Harmonic mean. 
All these averages can be calculated for Individual, Discrete and Continuous series. 

Significance of Measures of Central Tendency 
The measures of central tendency provides a single value which represents the features of the whole group. The 

single/central value is calculated by contracting the mass of data into one single value. This helps us to understand briefly 
about the entire group through one single value. 

The measures of central tendency also provides a comparison which can be carried out at a point of time or over 
a period of time. The comparison may be made between two or more data sets related to each other. For example, the 
percentage profit of different firms producing pens. But, at the time of drawing presumptions from the data, the factors 
influencing data at different points should also be considered and it should also be compared with the same value of measure 
of central tendency. One measure of central tendency cannot be compared with the different measure of central tendency 
i.e., one set of values of arithmetic mean cannot be compared with the other set of values of median or mode. It implies 
that a data set should contain only one value of central tendency. Every measure of central tendency has its own importance 
and process for calculation and application. 

Q16. What are the characteristics and requisites of measure of central tendency. 
Answer : 

Characteristics of a Measure of Central Tendency 
Some of the requisites or characteristics of a good measure of central tendency are as follows, 

(i) It should be clearly defined and must not be ambiguous. 

(ii) It should be easy to understand and simple to calculate. 

(iii) All observations must be taken into consideration while calculating the average value. 

(iv) It should not get affected by the two extreme observations. 

(v) It should be capable of undergoing further mathematical or algebraic properties. 

Requisites of a Good Average 
The requisites/essentials of an ideal/good average are as follows, 

1. An Average must be simple to understand and easy to compute in nature. 

2. An average must be calculated for all the items given in the series, suppose if any one value is dropped from the 
series then the average value would change. 

3. An average should not be affected by extreme observations i.e., one or more observation is very small or very big 
in the series. 

4. An average should be rigidly defined to get only one meaning. 

5. An average should be suitable to carry out further mathematical calculation in order to increase its usage. 

6. Sampling stability is one of the requirement of good averages. Sampling stability means that the results obtained 
from different sample should not vary from each other. A slight difference might exist in the values of different 
samples. 
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3.1.1  Types and Properties of Averages 

Q17. What are the various measures of central 
tendency? Explain the properties of each. 

Answer 

Measures of Central Tendency comprises of, 

1. Mean 

(a)  Arithmetic Mean 

It is the most popular method of calculating average. It 
is calculated by dividing the sum of all observations with the 
number of observations. It can be calculated for ungrouped 
data or grouped data. 

Properties of Arithmetic Mean 

The various properties of averages are as follows, 

(i) The sum of the deviations taken from arithmetic mean 
along with their signs always results in zero. 

i.e., Fx = 0 or gx —  = 0 

(ii) The sum of the squared deviations of the items from 
arithmetic mean is minimum i.e..E x2  = a 

- Fx 
x = — N 

orN; =Ix 

The above property states that if incase an item is 
substituted in a series by the mean, than the total of these 
substituted items would be same as that of the total of the 
individual items. 

(b) Geometric Mean 

Geometric mean plays a significant role in Economics 
and Business Statistics in the construction of index numbers. 
In order to compute average ratios and percentages, 
geometric mean is used. 

Properties of Geometric Mean (GM) 

Following are the properties of GM, 

(i) In every positive distribution the value of geometric 
mean is lesser than the value of arithmetic mean. 

(ii) If the series of observations 'X' comprises of 'N' 
number of observations then geometric mean is 
expressed as follows, 

Nlog GM = logGM+ N2logGM2  + ....+ NnlogGM,, 

(iii) The ratio of two geometric means is calculated as, 

GM= GM - 
GM 

1 
GM2  
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The ratios of geometric mean of corresponding values 
would be same as that of the geometric mean of ratios 
of the corresponding values. 

(iv)  When variable 'x' is taken as a product of any other 
numbers then geometric mean of x is ascertained by 
using the following formula, 

GM = GM1  x GM2  x GM3  x  x GM„ 

(c) Harmonic Mean 
Harmonic mean is applied to those problems where 

the values of one variable are measured against the constant 
quantity of another variable. 

Properties of Harmonic Mean (HM) 
Following are the properties of HM, 

(i) For a given series, the value of harmonic mean would 
always be less than the value of geometric mean and 
the value of geometric mean would always be less 
than the value of arithmetic mean. It can be expressed 
as, 

HM>GM> AM 

(ii) If the series has one zero in it then the value of 
harmonic mean would be "zero". 

(iii) The extent of change introduced in the series results 
in change in the value of harmonic mean to the same 
extent. 

2. Median 
Median is the mid value of all the given observations. 

It divides a set of observations into two equal parts. Half of 
the observations in the given set are lower than it and half 
of the observations are greater than it. L.R. Connor defined, 
"the median is that value of the variable which divides the 
group in two equal parts, one part comprising all the values 
greater and the other, all the values less than median". 

Properties of Median 
Following are the properties of median, 

(i) After arranging the values in ascending or descending 
order the middle value of the series is a "Median". 

(ii) The value of median is influenced by the location of 
items in the series but not by the size of the items. 

(iii) In a series, value of median may or may not match 
with the value of an existing item. 

(iv) The value of median cannot be ascertained unless 
the given data is arranged in a frequency distribution 
form. 

(v) The median of the total or difference or pairs of 
respective items in two series is not same as that of 
the total or difference of the medians of two series. 

LTD.  
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3. Mode 

Mode is the value which has maximum frequency. The value which occurs maximum number of times than any 
other value in a given set of observations is called as mode. 

Properties of Mode 

Following are the properties of mode, 

(i) Mode is the value which occurs maximum number of times than any other value in a given set of observations. 

(ii) The calculation of value of mode is very simple and easy to understand. Usually, the mode value is ascertained by 
using inspection method. 

(iii) In case of bimodal or multi modal distributions, the value of mode is ascertained by forming empirical relation. 

Mode = 3 Median — 2 Mean 

(iv) The value of mode can also be ascertained graphically with the help of histogram. 

(v) In unimodal distributions, the value of mode lies in between standard deviation and twice the standard deviation. 

(vi) The mode value can be ascertained easily even when distribution has open end classes. 

3.2 ARITHMETIC MEAN (A.M) — SIMPLE A.M (INDIVIDUAL, DISCRETE AND CONTINUOUS SERIES) 

Q18. What is Arithmetic Mean (A.M)? State its merits. Explain how A.M is calculated for individual, discrete 
and continuous series.  

A nswer : 

Arithmetic Mean (AM) 

It is the most popular method of calculating average. It is calculated by dividing the sum of all observations with the 
number of observations. It can be calculatedior ungrouped data or grouped data. Here simple and weighted averages refers only 
to arithmetic, geometric and harmonic mean not to the expressions like mode and median. 

Merits of Arithmetic Mean 

Some of the merits of arithmetic mean are, 

1. It is simple to calculate and understand. 

2. It is systematically defined. 

3. It takes into consideration all the observations during computation of arithmetic mean. 

4. It is used for further mathematical treatment. 

5. It is least affected by any changes in sampling, hence it is called as 'stable average'. 

Simple A.M: Individual Observation-Direct Method 

Individual observations consists of values of variables. It does not have frequencies. 

Steps 

The following steps are followed to calculate A.M for individual observation, 

1. Calculate the sum of various values of variables and denote it as X. 

2. Divide EX by number of the observation i.e., N. 

X= IX  
N 
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he mean weight of 10 boys in a class. 
individual weights (in kgs) are given below, 
, 41, 40, 45, 47, 43, 48, 51, 52. 

x  
V  

Sum of all observations 
ietic mean = 

Number of observations 

= • A

N  
44+42+41+40+45+47+43+48+51+52  

10 

453 
= 

	

	 = 45.3 kgs 
10 

arithmetic mean or the average weight of 10 boys in a class, jy-  = 45.31 

:  Discrete Series-Direct Method 
to series consists of both variables and frequencies column 

rete series arithmetic mean is calculated as follows, 

ly the values of variables X with the corresponding value of frequency ( 

the sum of ̀ fX" column and denote it as IfX. 

the sum obtained in step 2 by the number of observations. i.e. total freq 

fX  
N 

the following data of the marks obtained by 50 students of a c 
netic mean. 

cs x 10 20 30 40 50 60 
Df Students (f) 4 6 8 10 12 14 
le marks be denoted by x and the number of students by f. 

Computation of Arithmetic Mean 

Mark [x] No. of Students [f] fx 

10 4 40 

20 6 120 

30 8 240 

40 10 400 

50 12 600 

60 14 840 

N =54 IDC = 2,24 

- Efx  
N  
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cgs. 

n, i.e., "fX" 

iuency [N]. 

:lass are given below. Calculate the 

10 



entral Tendency 

54 

Series-Direct Method 
triables [x] are given in class intervals, so midpoints are taken to proceel 

alculating arithmetic mean by using direct method for continuous series 

class interval and denote it as ' rn' . 

ach mid-points with their corresponding frequency and denote it as "fr" 

column and denote is as Efr. 

( total obtained in 3rd step) by total of frequency column i.e., [V]. 

data compute Arithmetic Mean, 

0-10 10-20 20-30 30-40 40-50 50-60 
8 10 20 30 25 12 

Computation of Arithmetic Mean 

Marks No.of Students (f) Mid-point (m) fm 
0-10 8 5 40 
10-20 10 15 150 
20-30 20 25 500 
30-40 30 35 1,050 
40-50 25 45 1,125 
50-60 12 55 660 

N =105 Ifx = 3,525 

,525 
105 

ietic Mean 

ihted Arithmetic Mean. 

metic mean is based on an assumption that all items are equally important. 
ye importance of various items will not be same. Under such situations 
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d  with the problem. 

are, 

March/April-17, 010(a) 

But in practice, situations 
weighted arithmetic mean 
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ighted arithmetic mean 

riable values. 

steps are followed to calculate weighted arithmetic mean, 

le value of each variable (X) with their respective weights (W) and calct 

[i.e., EWX] by the total of weights [i.e., EW] 

EW(X)  

EW 

iency distribution, each value of frequency [f ] is multiplied with their re 
iltiplied with their respective weights [W]. Calculate the total of W(f (x))c 
(f(x)) by the total of weights (i.e. EW) in order to get the value of weight 

W(f)  
EW 

)r) 

fg.fixil+w2[f2x2]+...+Wn[fnx,]  
+ W2  + .... +Wn  

PROBLEMS ON ARITHMETIC MEAN 
average marks of the students from the following data, 

s Below 
10 

Below 
20 

Below 
30 

Below 
40 

Below 
50 

Belo% 
60 

dents 15 35 60 84 96 127 

(Model P 

Computation of Arithmetic Mean 

Marks 
(x) 

No of Students 
(f) 

Mid Point 
(m) 

fm 

0-10 15 5 75 

10-20 35 15 525 

20-30 60 25 1,500 

30-40 84 35 2,940 

40-50 96 45 4,320 

50-60 127 55 6,985 

60-70 198 65 12,870 

70-80 250 75 18,750 

N = 865 Efm = 47,91 

fin 

7,965  
865 

.45 
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elate the sum [EWX]. 

;spective variable values [x] and 
olumn and represent it as /W(ft). 
ed arithmetic mean. The formula 

    

     

V 
 Below Below 

70 80 
198 250 

aper-I, Q11(a) I March/April-15, 010(a)) 

• ••••••, 

35 



f Central Tendency 
ng table, find the missing frequencies. If the mean is 1.8. 

No. of days worked 
92 

50 
20 
10 
400 

luencies be x1  and x,. 

Computation of Arithmetic Mean 

No. of families 
(x) 

Frequency 
(f) 

fx 

0 92 0 

1 x1  x
1  

2 X
2 

2x2  

3 50 150 

4 20 80 

5 10 50 

172 + xi  + x2  = 400 xi  + 2x2 + 280 

=  400 

—  172 

280 
 = 1.8 

80 = 1.8 x 400 

'20 — 280 

40 ... (2) 

m  (1) from equation (2) we get, 

.0 

of x, in equation (1) we get, 

!8 

2 

es of missing frequencies x1 = 16 and x2 = 212. 
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/log xl 
N =  Antilog 

iTRIC MEAN (G.M) — SIMPLE G.M (INDIVIDUAL, DISCRETE  
)metric Mean (GM). State its merits. Explain how G.M is calcu 

(GM) 
nean is defined as the Nth root of the product of N items or values. 

,ember of observations is more than 2 the calculation of nth root beco:  
he logarithms are used. 

or 3 observations the Geometric mean is calculated as follows, 

G.M = x x2  x x3 .... oc„ 

= (x i  x x2  x x3 ... x)1/n 

hen the number of observations are more the geometric mean is calci 

log x1  + log x2  + .....+logx, 
og G.M=  

or 

(Elogx  
og G.M —

) 

G.M = Antilog (
Elogx  

N ) 

?tric Mean 
merits of geometric mean are, 

nean is fixed and constant. 

he observations into consideration. 

urther mathematical treatment. 

nail observations and proves helpful to those observations which ha: 

)servation has very less impact on G.M. 

iations in samples do not have any affect on the G.M. 

ridual Observations: Steps 
volved in calculating geometric mean for individual observation are 

of variable 'x' are taken i.e., logx. 

e sum of logx i.e. Elogx. 

x  by the number of observations [i.e. N]. 

ilog of the value obtained in step 3. 

eometric mean of the following data, 
1 8, 65, 91 and 103. 

1 7 18 65 91 103 Total 
0.00 0.8451 1.2553 1.8129 1.9590 2.0128 7.8851 
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AND CONTINUOUS SERIES 

lated for individual series. 

nes difficult. In order to facilr._ 

elated as follows, 

a lower limit but no upper limit. 



f 
2 2 

3 4 

4 4‘,6 

5 2 

6 3 

7 2 

8 1 

N = 20 

UNIT-3 : Measures of Central Tendency 

G.M = Antilog rIgx  — Antilog ( 
6

7.8851)  

= Antilog (1.3142) = 20.62 

G.M = 20.62 

Working Note 
Antilog = l0' 

i.e., 1013142 
 = 20.62 

Q23. Explain how geometric mean is calculated fc 

Answer : 

Simple G.M/Discrete Series: Steps 

The steps involved in calculating geometric mean 

1. Take the logarithms of the variable 'x' 

2. Multiply each log x value with their corresponding 

3. Calculate the sum of it i.e., If log,x 

4. Divide Xf logx by the sum of frequency. 

5. Take the antilog for the value obtained in step 4. 

G.M = A.
f log xl 

I, 
N 

Example 
Find the Geometric mean for the following 

x 2 3 4 5 
f 2 4 6 2 

Solution : 

Calculation 

Geometric Mean = Antilog (Ef log x 
N 

= Antilog (12.4489)  
20 

= Antilog (0.6224) 

G.M = 4.192 

Si 
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)r discrete and continuous series. 

for discrete series are, 

frequencies. 

I distribution, 

6 7 8 
3 2 1 

Df Geometric Mean 

log x log x.f 
0.3010 0.6020 

0.4771 1.9084 

0.6021 3.6126 

0.6990 1.3980 

0.7782 2.3346 

'0.8451 1.6902 

0.9031 0.9031 

12.4489 
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tinuous Series: Steps 
solved in calculating geometric mean for continuous series are, 

[-points of the classes and denote them as "m". 

logarithms for the values of midpoint and denote them as logx. 

with their corresponding frequencies for each class and obtain the 

;.,r by the sum of frequency. 

antilog for the value obtained in step 4. 

7.M = Anti log 
f log m  

L  N j 

ometric mean from the following data, 

Iles 0-10 10-20 20-30 30-40 40-50 

(  4 20 35 10 6 

Calculation of Mid-Values and Table Values 

Annual Sales Mid-points 
(x) 

Frequency 
(f) 

Log x 

0-10 5 4 0.6990 

10-20 15 20 1.1761 

20-30 25 35 1.3979 

30-40 35 10 1.5441 

40-50 45 6 1.6532 _ 
N = 75 1 

mean = Antilog [
If log m  1 

N j 

= Antilog [
100

'
6047] 

 =1.3413 
75 

= Antilog (1.3413) 

G.M = 21.943 

.• Antilog = 10x i.e., 101.3413  = 

 

— Geometric Mean 
h an illustration how weighted Geometric mean is calculated 

geometric mean weights are given along with variable 

g steps are followed to calculate weighted geometric mean, 

trithms of variable x . 

les of log x with their respective weights. 

ERS AND DISTRIBUTORS PVT. LTD.  
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;um of it [i.e., If lop]. 

f. log x 

2.7960 

23.5220 

48.9265 

15.441 

9.9192 

00.6047 

21.943 



Measures of Central Tendency 
the total of Wlogx and represent this total as I(Wlogx). 

/(Wlogx) by the total of weights. [i.e., EW] 

lut the Antilog for the value obtained in step 4. 

G.M,, = Antilog 
F/(Wlogx)]  

I_ 

the weighted geometric mean from the following data, 

Group Index No. Weights 
d  360 46 
I  & lighting 170 10 
:hing 220 18 
I se Rent 230 20 
cation 120 12 
,7.   100 4 

Computation of Weighted Geometric 

Group Index No. [x] Weights [w] Logx 
Food 360 46 2.5563 

Fuel & lighting . 170 10 2.2304 

Clothing 220 18 2.3424 

House Rent 230 20 2.3617 

Education 120 12 2.0792 

Misc. 100 4 2 

EIN= 110  

=
[Dv log x  

[262.2414] 
A.L 

110 
— [2.38401] 

=  242.11 

PROBLEMS ON GEOMETRIC MESA 

the Geometric Mean from the following data, 
,  220, 22, 0.22, 0.022. 

2200 220 22 0.22 0.022 Total 
I x 3.3424 2.3424 1.3424 —0.6576 —1.6576 logx = 4.71 

we n = 5, / log x = 4.712 

Geometric Mean (GM)= Antilog [  El°gx  

= Antilog [  4.7
5

12]  

= Antilog [0.9424] 

= 8.7579. 
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Mean 

W.Iogx 
117.5898 
22.3040 
42.1632 
47.2340 
24.9504 

8 
EW Iogx = 262.2414 

N  

March/April-17, Q1 0(b) 
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Marks Mid points (m) No.of Students (f) Log m 
10 - 20 15 8 1.1761 

20 - 30 25 12 1.3979 

30 - 40 35 20 1.5441 

40 - 50 45 10 1.6532 

50 - 60 55 7 1.7404 

60 - 70 65 3 1.8129 _ 
N = 60  

Glass Interval Mid-points 
(X) 

Frequency 
(f) 

Log x 
g 

10-20 15 5 1.1761 5 

20-30 25 10 1.3979 1 

30-40 35 15 1.5441 2: 

40-50 45 7 1.6532 1 

50-60 55 4 1.7404 6 

N = 41 Ef log 

r/flogX1  
N 

)g 

 [61 .5 5 5] 

41 

)g (1.501) 

=RS AND DISTRIBUTORS PVT. LTD. 

geometric Mean (G.M) for the following data, 

10-20 20-30 30-40 40-50 50-60 60-70 
lents 8 12 20 10 7 3 

Calculation of Mid-Values and Table Values 

can = Anti log [
If login] 

[91.2191]  
= Anti log 

60 

=Anti log (1.5203) 

.M = 33.13599. 

N 

'metric mean from the following data: 

val 10-20 20-30 30-40 40-50 50-60 
:y 5 10 15 7 4 

Calculation of mid-values and table values 
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March/April•1E 

f log m 
9.4088 
16.7748 
30.8820 
16.5320 
12.1828 
5.4387 

Ef log m = 91.2191 

Sept./Oct.-15. 

IogX 

.8805 
3.979 
3.1615 
1.5724 
.9616  
X  = 61.555 



of Central Tendency 
etric mean from the following data, 

0 40 50 60 
5  10 6 2 

Calculation of Geometric Mean 

x f logx f logx 
10 12 1 12 

20 15 1.30 19.5 

30 25 1.48 37 

40 10 1.60 16 

50 6 1.70 10.2 

60 2 1.78 3.56 

N = 70 /f logx = 98.26 

Mean = Antilog  f  log x  

( ) 
= Antilog 98.26  

70 

= Antilog (1.404) 

G.M = 25.35 

SEAN (H.M) — SIMPLE H.M (INDIVIDUAL, DISCRETE AND 

nic Mean (H.M)? State its merits. Explain how H.M is calculal 

M) 

of the arithmetic mean of the reciprocal of individual observations" 
ows, 

N 

1 1 1  

J
I X2  X3 X, 

er of observations are large then Harmonic mean is stated as follows 

Mean 

its of harmonic mean are, 

is fixed and constant. 

-vations into consideration. 

er mathematical treatment. 

observations and is not affected by one or two big observations. 

'ns in samples do not have much affect on it. 

re time factor varies and perform. Once remains constant the average 
ulated using H.M. 

   SIA PUBLISHERS AND DIS1 



111 

Oct./Nov.-14, 010(b) 

CONTINUOUS SERIES) 

ted for individual series? 

is known as Harmonic mean. 

of special types of ratios and 
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Item Value (x) 
1 15 

2 250 

3 15.7 

4 157 

5 1.57 

6 105.7 

7 105 

8 1.06 

9 
10 

25.7 

0.257 

H .M =  
[f x —1  

X X 

112 
Simple H.M/Individual Observations: Steps 

The steps involved in calculating harmonic mean for indi 

1. Take the reciprocal of each value of variable x [i.e., — ] 

2. Find out the sum of — 

3.  Divide the number of observations [N] by E 1  . 

N 
H.M — 

1[1
x

] • 

Example 
Find the harmonic mean from the following data, 

Item 2 3 4 
Value 15 250 15.7 157 

Solution : 

io  H.M = , 
5.6701 

= 1.7637 

Q30. Explain how harmonic mean is calculated for disc, 
Answer : 
Simple H.M/Discrete Series: Steps 

The steps involved in calculating harmonic mean for discrel 

1. Find the reciprocal of each value of variable x. 

Multiply reciprocal value of x with their corresponding freq 

[3. Divide the sum of frequency [N] by E f 

The formula to calculate Harmonic mean for discrete series 

SIA PUBLISHERS AND DISTRIBUTORS PVT. I; 
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vidual observation are, 

5 6 7 8 9 10 1  
.57  105.7 105 1.06 25.7 0.2571 

0.0667 
0.0040 
0.0637 
0.0064 
0.6369 
0.0095 
0.0095 
0.9434 
0.0389 
3.8911 

ete and continuous series. 

,e series are as follows, 

uencies and obtain the sum as E[fx-1-1. 

is as follows, 



UNIT-3 : Measures of Central Tendency 
Example 

Find the Harmonic mean of the following data, 

x 2 3 7 8 5 6 
f   5 7 6 2 9 3 

Solution : 

Calculation of Harmonic Mean 

x f f/x 

2 5 2.500 

3 7 2.3333 

7 6 0.8571 

8 2 0.2500 

5 9 1.8000 

6 3 0.5000 

N = 32 8.2404 

32  H.M = ( f - 8.2404 — 3.8833  
E 

Simple H.M/Continuous Series: Steps 

The steps involved in calculating harmonic mean for 
continuous series are as follows, 

1. Take the mid-points of various class intervals and denote 
them as m. 

2. 	Take the reciprocal of each value of the variable "x". 

Multiply reciprocal ofx (i.e., —
1 

) with their corresponding 

1 
frequencies and obtain the sum / f x -

m 
 

[ 4. Divide the sum of frequency [N] by I f x 1 

m 

The formula to calculate Harmonic mean for continuous 
series is as follows, 

H.M =  
1,[f x-1

m  ] 
 E [

x
i 

Example 

From the following table compute the 
Harmonic Mean, 

Marks 0-10 10.20 20-30 30.40 40-50 
No. of students 7 12 2 14 15 

   511A 



Solution : 
Calculation of Harmonic Mean 

Marks Mid-Points 
(m) 

No. of Students 
CO 

f/m 

0-10 5 7 1.40 

10-20 15 12 0.80 

20-30 25 2 0.08 

30-40 35 14 0.40 

40-50 45 15 0.33 

N = 50 3.01 

N 50 
H.M= 

1( f)  3.01 

H.M= 16.6113 

3.4.1 Weighted Harmonic Mean 
Q31. Discuss the computation of Weighted Harmonic 

Mean with an illustration. 
Answer : 

When information about speed as well as distance 
is given in the problem then weighted Harmonic mean is 
calculated. 

Example 

Speed and distance travelled by Aeroplane, bus, train 
or cycle and so on weighted Harmonic mean is calculated by 
using the following formula, 

H.M,, = w 

a b 
Frid+P- X W21-4-1- X W3] 

(or) 

1W 
H.M„ = 

I
X  

Example 
"xyz" co. make a trip which entails travelling 900 
kms by train at an average speed of 50 km p.h, 
300 kms by boat at an average of 15kmph, 400 
kms, by plane at 25 kmph, and finally, 15kms 
by taxi at 15 kmph. What is your average speed 
for the entire distance? 

Solution : 
Given that, 

The distances covered by four
. 
 modes and their average 

speed (in kmph) is 50,15,25 and 15 and the respective weights 
are the distances covered (in kms) i.e., 900,300,400 and 15 
respectively. 
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Calculation of Weighted Harmonic Mean 

Speed X Distance W W/X 
50 900 18 

15 300 20 

25 400 16 

15 15 1 

 EW = 1,615 EW/X = 55 

H.Mw  = (w  

X 

1,615  

55 

= 29.36 kmph. 

3.4.2 Relationship among Arithmetic Mean, 
Geometric Mean and Harmonic Mean 

Q32. Bring out the relationship between Arithmetic 
Mean, Geometric Mean and Harmonic Mean. 

Answer : Model Paper-I, Q11(b) 

There always exists a relation between the Arithmetic, 
Geometric and Harmonic means. They are related to each other 
in the following manner, 

A.M H.M 

The equality holds only when the number of observations 
are equal. 

The Arithmetic mean is greater than the Geometric mean 
and the Geometric mean is greater than the Harmonic mean. 

Example 
Calculate the A.M, G.M and H.M from the 
following data and verify that A.M > G.M > H.M, 
32, 35, 36, 37, 39, 41, 43. 

Solution : 

Arithmetic Mean 
— Ex  32 +35 +36+37+39 + 41 +43  x = = 7 

_ 263 
x= —r-- =37.57 

7 

Geometric Mean 

x log x 

32 1.5051 

35 1.5441 

36 1.5563 

37 1.5682 

39 1.5911 

41 1.6128 

43 1.6335 

 /, log X = 11.0111 
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(Elogx  
G.M = Antilog 

N ) 

(11.0111 
 — Antilog = Antilog 

7 

G.M= 37.41 

Harmonic Mean 

x 1/x 

32 0.0313 

35 0.0286 

36 0.0278 

37 0.0270 

39 0.0256 

41 0.0244 

43 0.0233 

4
x

) 0.188 

H.M = 
N 7 
, —  — 37.23 

1 ) 0.188 

 

 

Therefore, 

37.57 > 37.41 > 37.23 

i.e., A.M > G.M > H.M (verified) 

3.5  MODE (INDIVIDUAL, DISCRETE AND 
CONTINUOUS SERIES) 

Q33. Define mode and state its advantages. Explain 
how it is calculated for individual and discrete 
series. 

Answer : 

Mode 
Mode is the value which has maximum frequency. 

The value which occurs maximum number of times than any 
other value in a given set of observations is called as mode. 

Advantages of Mode 
Some of the advantages of mode are, 

1. Mode is easy to calculate and understand. Usually, it 
is ascertained by inspection only. 

2. Mode is not affected by extreme values. It can be 
calculated even when the extreme values are not given 
in the problem. 

3. The value of mode can be ascertained even when 
open-end class are given in the distribution. 

4. It is also suitable for such situations where variable 
is not measurable but where observations can be 
categorized or ranked. 

5. Mode can be ascertained even when unequal class 
intervals are given but the difference between the modal 
class and its preceding and succeeding class is equal. 

LTD.  



UNIT-3 : Measures of Central Tendency 
Determination of Mode in Individual Series 

The steps involved in calculating mode for individual 
series are as follows, 

1. First arrange the data in ascending or descending 
order. 

2. Check which value is repeating maximum number 
of times. The value repeating maximum number of 
times is considered as the value of mode. 

Example 
Find the mode from the following observation, 
Marks [x] : 5, 29, 25, 10, 29, 29, 20, 18, 15, 30. 

Solution : 

Calculation of Mode 

Marks (Arranged 
in ascending order) 

5 10 15 18 20 25 29 30 

No. of Times occurs 1 1 1 1 1 1 3 1 

Since, 29 is repeated maximum number of times i.e., 
3 times. 

• Mode =29 

Determination of Mode in Discrete Series 

In discrete series the value of mode can be determined 
in two ways, 

(i) Inspection 

(ii) Grouping and analysis table. 

(i) Inspection: Steps 
(a) Maximum value or highest value is selected from 

frequency column 

(b) The value corresponding to highest frequency value 
is considered as mode. 

Example 

Size of Garment 27 28 29 30 31 32 

No. of persons 10 20 40 65 50 15 

Solution : 

❖ By inspection the highest value is selected from 
frequency column i.e., (65) 

❖ The value of the variable corresponding to 65 is 30 

• Mode =30 

(ii)  Grouping and Analysis Table 
If there exists an error of maximum frequency, 

frequency has small value preceding or succeeding it and 
items are highly focused on any one side then under such 
case grouping and analysis table are prepared. 

F 



115 
Grouping Table 

It consists of six columns as follows, 

+ In column 1-highest frequency is selected and 
highlighted with a circle or a tick (V) marks. 

+ In column 2-frequency values are grouped in two's 

+ In column 3-Ignore first frequency and group the 
remaining in two's. 

+ In column 4-frequencies are grouped in three's 

+ In column 5-Ignore first frequency and group the 
remaining frequency values in three's. 

+ In column 6-Ignore first two frequencies and group 
remaining frequencies in three's 

After preparing the grouping table the maximum value 
in each column should be marked with a circle. 

Analysis Table 

+ Analysis table is prepared by taking the column 
number on left side and probable values of mode on 
right side of the table. 

+ The values of variable corresponding to the highest 
frequencies are taken at the top of the analysis table 
and probable values of mode are determined. 

+ Finally, the maximum marked variable is considered 
as 'Mode'. 

Q34. Explain with an illustration how mode is 
calculated under continuous series. 

Answer : 

The steps involving in calculating mode in continuous 
series are as follows, 

1. In continuous series the class of modal class can be 
determined in two ways, 

(i) By Inspection or 

(ii) By preparing grouping and analysis table. 

2. Value of mode is ascertained by using the following 
formula, 

Mode = L+ 
A,  

-  xi 
A1+ A2 

Where, 

L = Lower limit of model class 

= Frequency of model class 

Ai  = f —fo  1.4 is a preCeeding value off; 

A2  = —41.4 is a succeeding value offi  

i = Class interval. 
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late the Mode from the following data, 

Marks 0-10 10-20 20-30 30-40 4 
Frequency 8 11 26 9 

Calculation of Mode 

Marks Frequency 
0-10 8 

10-20 11 

20-30 26 

30-40 9 

40-50 6 

ode=L+ Al  xi 
+ A2 

ies in the class 20-30, since the highest frequency 26 exists there. 

L = lower limit = 20 

= 26 — 11 = 15 

= 26 — 9 = 17 

i = Class interval = 10 

de = 20 + 
 15 

  x10 
15+17 

15 = 20 + -32-x10 

= 20 + 0.46875 x 10 

= 20 + 4.687 

de = 24.687 

Ihical Representation of Mode 

n how mode is determined graphically with an example prob 

value is also ascertained graphically with the help of histogram. 

lowing steps are followed to determine mode graphically, 

am of the given data is plotted on the graph. 

agonal lines are drawn inside the modal class bar starting from upper c( 
of the adjacent bar. 

mdicular line is drawn starting from intersection point of two diagonal 1 

rizontal scale) which shows the mode value. 

.ISHERS AND DISTRIBUTORS PVT. LTD.  
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Oct./Nov.-16, Q10(14 

lem. 

)rner of the modal class bar to the upper 

ines till x-axis. 



Wages (in Z) No. c 
10-15 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

UNIT-3 : Measures of Central Tendency 
Q36. Draw histogram for the following distribution and 

calculation. 

Wages (in Z) 10-15 15-20 20-25 25-30 
No. of Workers 60 140 110 150 

Solution 
Calculation o 

The histogram for the above distribution is given be ow, 

19r,  

tsc 

-j4t 

a 

110 ./ 

2 

I 

'C 

20 

to Zo o t4o 

Wages in 7 

Graph 

 SIA PU 



117 
Find the modal wage and check the value by direct 

30-35 35-40 40-45 
120 100 90 

March/April-13, Q10(b) 

f  Mode 

4  Workers (f)  
60 

140 

110 
150 

120 

100 
90 

- 6A21Tc: — 

‘Y- GOlic 
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,nts(f)] 15   
Below 10 Below  20 I Below 30 1 Below 40 [Below  50 Below 

127 35 60 96 

n the above graph that mode lies in the class 25-30 and the value of moc 

he class 25-30 

= L +  
Ol

xi 
01 ± 02 

of the modal class 

between the frequency of the modal class and the frequency of the clan 

between the frequency of the modal class and the frequency of the class 
'al of the modal class. 

=  40, (i.e., 150 — 110); 

150 — 120 = 30), i = 5 

kg the values in mode formula, we get, 
40  

= 25 + x 5 
40+30 

= 25 + 
40 

x 5 
70 

4  
= 25 +

0 x 5  

70 

= 25 + 
200  
70 

(25x 70) + 200. 

70 

1750 + 200 1950  

70 70 

= 27.86 = 28 

tle difference between the mode value obtained through histogram and 
le reason behind such difference is the difficulty in studying the graph p 

PROBLEMS ON MODE 
lode for the following data, 

(Model P 

to is in the form of cumulative frequency distribution. So, we need to co 

Marks No.of 
Students 

Frequency 
Distribution (f) 

0 - 10 15 15 

10 - 20 35 20 (35 - 15) 

20 - 30 60 25 (60 - 35) 

30 - 40 84 24 (84 - 60) 

40 - 50 96 12 (96 - 84) 

50 - 60 127 31 (127 - 96) 

60 - 70 198 71 (198 - 127) 

70 - 80 250 52 (250 - 198) 

ERS AND DISTRIBUTORS PVT. LTD.  
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le is 28. 

preceeding modal class. 

succeeding the modal class. 

the mode value obtained through 
erfectly. 

i0 Below 70 Below 80 
198 250 

aper-II, Q11(a) I March/April-16, Q10(a)) 

nvert it into frequency distribution 



of Central Tendency 

)  are first increasing, then decreasing and again increasing, the distribi 
an be computed by using grouping method. 

Grouping Table 

Frequencies 

Marks Column Column Column Column Column Coli 
(1) (2) (3) (4) (5) (I 

0 - 10 15 15 15 
+ 35 + 

10 - 20 20 20 20 20 

+ 45 
20 
+ 

60 
+ 25  

20 - 30 25 25 25 25 25 69 + 

+ 49 + 24 
30 - 40 24 + 

24 
24 24 

40 - 50 12 
24 + 12  

12 + 36 12 

50 - 60 31 
+ 43 12 

12 
+ 

67 
+ 114  31 

31 
31 31 + 

60 - 70 71 31 + 71 
71 + 102 71 + 

70 - 80 52 + 123 
71 

52 

52   

)ing table, analysis table has to be prepared as follows, 

Analysis Table 

1  Maximum 
Frequency 

Class Interval Corresponding to Maximun 

71 60 — 70 
123 60 — 70 
102 50 — 60 60 — 70 

67 30 — 40 40 — 50 50 — 60 
114 40 — 50 50 — 60 60 — 70 
154 50 — 60 60 — 70 

r  of times the 1 2 4 5 
iterval Occurs 

70, as the class interval 60 - 70 occured maximum number of times 

Calculation of Mode 

Marks Frequencies (f) 
0 - 10 15 
10 - 20 20 
20 - 30 25 
30 - 40 24 
40 - 50 12 
50 - 60 31 
60 - 70 71 
70 - 80 52 
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nion is irregular. In this case, 

.imn 
3) 

61 

154 

1 Frequency 

70 — 80 

70 — 80 
2 

i.e., 5 times. 

-RIBUTORS PVT. LTD. 
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Mode = L + x i 
A1+ 6,2 

Where, 

L = Lower limit of the modal class 

Ol  = Difference between the frequency of the modal cla: 

A2  = Difference between the frequency of the modal cla: 

i = Class interval of the modal class. 

L = 60, Al  = 40 (71 — 31), A2 = 19 (71 — 52), i = 10 

= 60+  
40

x10 
40 +19 

= 60+ 400 
59 

= 60 + 6.7797 

Mode = 66.7797. 

Q38. Calculate mode for the following data. 

Classlntervals 0-10 10-20 20-30 30-40 40- 
Frequency 4 13 21 44 3: 

Solution : 

Class Intervals F 
0-10 

10 - 20 

20 - 30 

30 - 40 

40 - 50 

50 - 60 

60 - 70 

Mode = L +  Ai x 
A1+ A2 

Mode lies in the class interval 30 - 40 since the highest fre 

L = Lower limit = 30 

41  = 44 — 21 =23 

02  = 44 — 33 = 11 

i = Class interval = 10 

Mode = 30 + 
23

x10 
23 +11 

23 = 30 + —

34 

 x10 

= 30 + 6.76 

Mode = 36.76 
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;s and frequency of the class preceeding modal class 

;s and frequency of the succeeding modal class. 

50 50 - 60 60 - 70 
3 22 7 

Oct./Nov.-14, Q10(a) 

'requency 
4 

13 

21 

44 

33 

22 

7 

quency 44 exists there. 

D.  



UNIT-3 : Measures of Central Tendency 

3.6 MEDIAN — QUARTILES, DECILES AND 
PERCENTILES 

Q39. Define Median. State its merits. Discuss briefly 
about quartiles, deciles and percentiles with 
their computation. 

Answer : 

Median 

Median is the mid value of all the given observations. 
It divides a set of observations into two equal parts. Half of 
the observations in the given set are lower than it and half 
of the observations are greater than it. L.R. Connor defined, 
"the median is that value of the variable which divides the 
group in two equal parts, one part comprising all the values 
greater and the other, all the values less than median". 

Median is called as 'positional average' as the value 
depends upon the position occupied in the observations. 

Merits of Median 

The various merits of median are, 

1. It is firmly defined. 

2. It is easy and simple to calculate and understand. 

3. It is not affected by extreme observations. 

4. It can be calculated for open end classes. 

5. Median is the only average which can be calculated for 
qualitative characteristics based on their magnitude. 

Partition values are those values which breaks the 
series into number of equal parts. In statistics, median are 
considered as partitions value as it breaks the given series 
into two equal parts. Like median there are other partitions 
values which are used to break the given series into equal 
parts like quartiles, deciles and percentiles. 

(i) Quartiles 

Quartiles refers to the values dividing the given series 
into four equal parts i.e., Q1, Q2, Q3  and Q4. 

Where, 

Q1  = First quartile/lower quartile. 

Q2  = Second quartile. It is nothing but median. 

Q3  = Third quartile/upper quartile. 

Q4  = Fourth quartile Q4  can be ignored. 

The procedure for calculating quartile is same as 
that of procedure for calculating the median. 

SIA 



121 

Formula 

Lower Quartile 

In Individual Series and Discrete Series 

N+1
th 

 

Ql 
4 

= Size of item 

In Continuous Series 

N rh 

Q 1 = Size of 71  item 

Upper Quartile 

In individual and discrete series 

3(N 
4

+1
)   th item 

Q3  = Size of 

In Continuous Series 

3N  th 

Q3  = Size of 4 item 

(ii) Deciles 

Deciles refer to the values which divide the given 
series into ten equal parts so there will be nine deciles i.e., 

Dp  D2, D3, D4, D5, D6, D7. D8  and D9  

The value of D2  matches with the value of Q1  and the 
value D5  match with the value of median, 

Formula 

In individual and discrete series 

D8  = Size of 8(N 

10 
+1) th 

 item  

In Continuous Series 

8N th  
D8

=  Size of —
10 

item. 

(iii) Percentile 

Percentiles refers to the values which divide the given 
series into 100 equal parts. It means that there will be 99 
percentiles i.e., Pp  P2, P3  P99 

Formula 

In Individual and Discrete Series 

0(N + 
P50 = Size of 

5  

100 
1)th 

 item  

In Continuous Series 

50N th 
 

P50  = Size of -1(7)  item. 
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Example 

Calculate the lower and upper quartiles, fifth 
decile and 30th percentile. 

Class Group 0-5 5-10 10-15 15-20 6 20-25 

Frequency 7 18 25 30 20 

Solution : 

Computation of Qt, Q3, D5  and P30  

Class group f c.f 
0-5 7 7 
5-10 18 25 
10-15 25 50 
15-20 30 80 
20-25 20 100 

N =100 

N h 
 

Qi = Size of -47  item 

100 
= —

4
=25th  item 

Q1  Lies in the Class 5-10 
N I  4— p.c.f 

QI=L +  
 x 

Where, 
L = Lower limit i.e., 5 
N 
—4 = 25  
f = Frequency i.e., 18 

p.c.f= Preceding cumulative frequency i.e., 7 
i = Class interval i.e., 5 

25-7  
Q1  = 5  + 18 x5  

Qi _ 5  ± 18 
x5 

 
18 

Q1  = 5 +lx 5 = 10 

Q1 =10 

3N th  
= Size of —

4  
item 

3(100) 
= 

300 
 = 4 4 75th item 

Q3  lies in the class 15-20 

3 —

N

— p.c.f 

Q3  = L+ 4 x 

Where, 
3N 

L = 15,
4 

 = 75, p.cf= 50f = 30 i =5 
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Q3  =15 + 75

30

50  x5 

= 15+ 3-5 x5 30 

= 15 + 0.833x5 

= 15 + 4.16 = 19.167 

Q3 = 19.167 

Decile 

5N th 
 

D5  = size of 10 item 

5(100) 500 
10  

= -i

0  
--- = 50th item 

D5  = Lies in the class 10-15 

L+ 
5N 

 pc.f 

D5 

 = 10  x  

Where, 

L = 10, —
5

= 50,f = 25, p.cf = 25, i = 5 
10 

D5  = 10 + 
50-

25

25 

 x 5 

= 10 + 
25 

—x 5 25 

= 10 + 1 x 5 =15 

D5  =15 

lth Percentile 

30N th  P30  = Size of — 
100 

 item 

30(100) 3000  
= 3041  item 100 100 

P30  lies in the class 10-15 

30N  
Pc•f 

p

30 

 = ±  100 xi  

Where, 

30(N)  
L =1 0, 

	

	30 ,f= 25 100 

p.cf= 25, i = 5 

P30  = 10 + 
30-25 

 x5 
25 

= 10 + —
5

x 5 
25 

= 10 + 1 = 11 

P30 =11 



UNIT-3 : Measures of Central Tendency 
Q40. Discuss the steps involved in calculating 

median for individual, discrete and continuous 
series with an illustration of each. 

Answer : 

Individual Observations 

Steps 

The steps involved in calculating median for 
individual observation are as follows, 

1. First arrange the data in ascending or descending 
order. 

2. If the number of observations are odd (for example 7) 
then median is the middle value of the arranged data 

(or) 

It can be calculated by using formula i.e., 

[ 
2 

N+1
T  

Median = term. 

Example 

Calculate the median of 7 observations, 

8, 18, 4, 28, 6, 30, 42. 

Solution : 

Ascending order : 4, 6, 8, 18, 28, 30, 42 

... Median = 18 [Middle term] 

Formula for calculating Median 

I  r  N  Median = term 
2 

Where, 

N = Number of observations. 

= [7+1] 
2 

= [-
2
] = 4th  term =-- 18. 

If the number of observation are even for example 
then median is the arithmetic mean of two middle 
terms after arranging the data in either ascending or 
descending order. 

   SIA 
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Example 

Calculate the median of 6 observations, 

40, 12, 80, 6, 18, 30. 

Solution : 

Ascending order: 6, 12, 18, 30, 40, 80 

Median = Arithmetic mean of middle two terms i.e., is 

18+30 
Median — 

= —
48 

= 24 
2 

Mediati= 24 

Discrete series 

Steps 

The steps involved in calculating median for discrete 
series are as follows, 

1. First arrange the variables in ascending or descending 
order. 

2. By using frequency values less than cumulative 
frequencies are obtained. 

3. Formula of median is applied i.e., 

Ni th + 
Median = Size of  term. 

2 

4. The value of 
N+

2 
 1  is seen in cumulative frequency 

column and value equal or next higher to it is selected. 

5. The value of variable corresponding to the selected 
cumulative frequency value is considered as 
"Median". 

Example 

From the following data, find the value of 
median. 

No.of Events (x) 50 55 68 80 85 78 
Frequency (f) 24 26 20 16 6 30 

Solution : 

Arrange the variables in ascending order. 

PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Calculation of Median 

x f c.f 
50 24 24 

55 26 50 

68 20 70 

78 30 100 

80 16 116 

85 6 122 

N = 122 

N = 122 

Median = Size of 
N

2

+ I'
term  

122+1 

2 — 61.5th term 

Size of 61.5th term = 68 

Median = 68 

Continuous Series 

Steps 

The steps involved in calculating median for 
continuous series are as follows, 

1. First by using frequency values 'less than' cumulative 
frequencies are obtained. 

2. Formula of median is applied i.e., 

N th 

Median = Size of —
2 

term 

3. The value of —
N 

is seen in cumulative frequency 
2 

column and value equal to or higher to it is selected. 

4. The class interval corresponding to the cumulative 
frequency selected in step- 3 is taken as median class. 

5. Finally, the value of median is obtained by using 
interpolation formula i.e., 

N 
p.c.f 

Median = L+ 2 x 

Where, 

L = Lower limit of median class 

N= Number of observations 

p.cf = Preceding cumulative frequency to the median 
class 

f = Frequency of the median class 

i = Class-interval of the median class. 
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ample 

500 teachers are working in a school. Their age 
is classified as follows, 

Age (yrs) No.of Teachers 
20 - 25 100 
25 - 30 120 
30 - 35 80 
35 - 40 75 
40 - 45 75 
45 - 50 50 

Calculate the median age of teachers in that 
school. 

elution : 

Age group f c.f 
20 - 25 100 100 

25 - 30 120 220 

30 - 35 80 300 

35 - 40 75 375 

40 - 45 75 450 

45 - 50 50 500 

Ef = 500 

N th  
Median = Size of —

2 
observation 

— (500 
2 

= 250th observation 

Median lies in the class 30-35 

N .c. f . Median = L +
/2— p  xi

f 
From the given data, 

L = 30 

N= 500 

p.c.f = 220 

f = 80 

i = Class interval of the median class 

= 35 - 30 = 5 

Median = 30 + 
 500/2 - 220 

 x5 
80 

30 
= 30 + —

80 
x5 = 30 + 1.875 = 31.875 

Hence, the median age of teachers = 31.875 = 32 
ars. 

'D. 



4 Central Tendency 

PROBLEMS ON MEDIAN 

listribution is given below, 

Income in (Z) 0-10 10-20 20-30 30-40 40-50 50-60 
No.of Persons  10 25 30 10 

dian is 30 find the missing frequencies. 

sing frequency of the class interval 10-20 be represented by x1  and 

sing frequency of the class interval 40-50 be represented by x2. 

Calculation of Missing Frequencies 

Income 
in (Z) 

No. of Persons 
(f) 

Cumulative Frequencl 

0-10 10 10 

10-20 x 1 10 + x 1 

20-30 25 35 +x1  

30-40 30 65 + x i  

40-50 x
2 

65 + x
1
+ x

2 

50-60 10 75 +xi +x2  

Sf= 75 + x1 + x2  

= 30 

ncy (N) = 100 

of frequencies of all classes except the missing one is 75 (i.e., 10 + 2 

x2
=  100 

x2
=  100 — 75 

x
2 

= 25 

testion, median is 30 which may lies between the class interval 20-3( 

Lation method can be used to calculate the values of missing frequent 

N 
— pc f 

2   x 
f 

ial (L) = 20 

'ations ( N )= 100 

tive frequency to the median class (p.c.f) = 10 + x1  

median class (f) = 25 

'median class (i) = 10 

100 
—(10 +x,) 
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Oct./Nov.-16, 010(a) 

5 + 30 + 10 = 75) 

). 

x1  and x, 
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30 — 20 = 
50 — (10 + xi) 

x10 
25 

10 = 
50-10— x1 x10 

25 

10 x 25= (40 —xi) x 10 

250  
10 

= 40 — x

1  

25 = 40 — x1  

x = 40 — 25 

x
i 
= 15 

Substituting x1  value, 

x
1
+

2 
= 25 

15 + x2= 25 

x
2

=  25 — 15 

x
2
= 10 

Therefore the values of missing frequencies x1 = 15 a 

Q42. Compute median from the following data. 

Mid-value 115 125 135 1 
Frequency  6 25 48 7 

Solution : 

Calculation of Median 

In the above problem, mid values are given, therefore 
classes. 

Class Intervals Mid Values Fre 

110-120 115 

120-130 125 

130-140 135 

140-150 145 

150-160 155 

160-170 165 

170-180 175 

180-190 185 

190-200 195 

/f(li 

Nth  
Median = Size of observation 

2 

390 
=  2 = 195th observation 
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nd x2 = 10. 

45 155 165 175 185 195 

2 116 60 38 22 3 

March/April-15, Q10(b) 

we have to find out the upper limit and lower limits of various 

Cummulative Frequency 
(c.f) 

6 

25 

48 

72 

116 

60 

38 

22 

3 

 

6 

31 

79 

151 

267 

327 

365 

387 

390 

r. LTD. 



of Central Tendency 
class 150 -  160 

N/2 — P.c.f 
+- xt 

f 

N 
0, = 195, P.c1= 151,f= 116, i = 10 

0+ 

 195 —151 

x10 
116 

0 + 3.793 

3.793 

iistribution of weight in grams of mangoes of given variety i 
man and median, 

ms)  410-419 420-429 430-439 440-449 450-459 460 
14 20 42 54 45 1 

Calculation of Arithmetic Mean 

Weight (grams) Mid Point 
(x) 

No. of Mangoes 

(f) 

f.x 

(f) 
410-419 414.5 14 5,803 

420-429 424.5 20 8,490 

430-439 434.5 42 18,249 

440-449 444.5 54 24,003 

450-459 454.5 45 20,452.5 

460-469 464.5 18 8,361 

470-479 474.5 7 3,321.5 

Ef(N) = 200 Efx = 88,68 

X = 
Eft  

Ef 

X - 
88

,680  

200 

= 443.4 E 443 

an for the given frequency distribution of weights is 443 grams. 

Calculations of Median 

Weight (grams) f C.f 
410-419 14 14 

420-429 20 34 

430-439 42 76 

440-449 54 130 

450-459 45 175 

460-469 18 193 

470-479 7 200 

Ef(N) = 200 
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s given below. Calculate 

-469 470-479 
8 7 

March/April-14, Q10(b) 

0 
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Nth 
ize of 

2 
 observation 

200 
 ]th 

DO'h observation 

class 440-449 

N 
p.c.f 

2   x i  f 
tta, 

=  200, p.cf = 76,f = 54, i= 419 — 410 = 9 

200  
76 

40+ 
2

54  x9  

40 + 
24

x  9 
54 

40+4 

44 

n  weight of mangoes = 444 grams. 

2 

an and Arithmetic mean from the following series, 

than 5 

; than 10 

;than 15 

; than 20 

; than 25 

s than 30. 

Calculation of Median 

Rupees No. of Men 
(f) 

Cummulative Frequency 
(C.f) 

0-5 5 5 

5-10 12 17 

10-15 22 39 

15-20 30 69 

20-25 36 105 

25-30 40 145 

If(N) = 145 

5 AND DISTRIBUTORS PVT. LTD. 



UNIT-3 : Measures of Central Tendency 

Nth  
Median= Size of  

2 
 observation 

(145  1h  

2 

= 72.56  observation 

Median lies in the class 20-25 

N 
— p.c.f 

:. Median = L+  2  x i 

Where, 

L= 20, N= 145, p.cf = 69,f = 36, i = 5 

145  
69 

Median = 20+ 2 x 5 
36 

= 20 + 3'5  x 5 
36 

= 20 + 0.486 = 20.486 

Hence, the median for the given series is 20.486. 

Calculation of Arithm 

Marks Mid Point 
(x) 

No. of Mei 

(f) 
0-5 2.5 5 

5-10 7.5 12 

10-15 12.5 22 

15-20 17.5 30 

20-25 22.5 36 

25-30 27.5 40 

a= 14! 

Eft 
X = 

2812.5  
X — 145 

X = 19.397 a' 19 

The arithmetic mean for the given frequency distribution of 

445. An incomplete distribution is given below, 

Income (in Z) 10-20  20-30 30-40 40-50 
No. of Persons 12 30 65 

you are given Median value is 46. Using Median form 
Solution : 

Let, 

The missing frequency of the class interval 30-40 be x1  and 

The missing frequency of the class interval 50-60 by x2. 

 SIA PUBI 
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letic Mean 

(f) f.x 

12.5 
90 

275 
525 
810 

1,100 
/fx = 2,812.5 

rupees is  19. 

50-60  60-70 70-80 Total 
25 18 229 

ula find out the missing frequencies. 
(March/April-12, 010(a) I Sept./Oct.-15, Q10(a)) 
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Medain = L+ 2 
 

f 

x i 

N 
— p.c.f 

130 
Calculation of Missing Frequencies 

Income in (?) No. of Persons 
(0 

C.f 

10-20 12 12 

20-30 30 42 

30-40 x
1 

42 + xi  

40-50 65 107 + xi  

50-60 x
2 

107 + x
1
+ x

2 

60-70 25 132 +x i +x2  
70-80 18 150 +xi +x2  

If = 150 + x, + x2  

Given that, 

The total of frequency (N) = 229 

Median = 46 

The total number of frequencies of all classes except the 
missing ones is 150 (i.e., 12 + 30 + 65 + 25 + 18 = 150). 

150 + xi  + x2  = 229 

x
1 

+ x
2 

= 229 — 150 

x
1 

+ x
2 

= 79 
N  th 

Median = Size of (—
J2 

observation 

= -2--
29 

jth 

= 114.5"' observation ( 
2 

As the value of median is given i.e., 46, therefore it must 
lie in the class interval 40-50. 

Where, 

L= Lower limit of median class i.e., 40 

N = Number of observations i.e., 229 

p.cf = Preceeding cumulative frequency to the 
median class i.e., 42 + x1  

f = Frequency of the median class i.e., 65 

i = Class-interval of the median class i.e., 10. 

By substituting the values in median formula we get, 
229 

— (42 + x1) 
46 = 40 + 2  x 10 

65 

114.5 — (42 + x1 ) 
46 = 40 + x 10 

65 

114.5 —(42 +x1 ) 
46 — 40 — x 10 

65 
72.5— x1  

6 —  x 10 
65 
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BUSINESS STATISTICS-I 
6 x 65 = (72.5 —x1) 10 

390 = (72.5 —x1) 10 

390 
 — 72.5 —x i  

10 

39 = 72.5 —x i  

x1  = 72.5 — 39 

x1  = 33.5 

As, x1  + x2  = 79 

If, x1  = 33.5 

33.5 + x2  = 79 

x2
= 79-33.5=45.5 

Therefore, the value of missing frequencies x1  and x2  are 
33.5 and 45.5. 

Q46. Calculate the lower and upper quartiles, third 
decile from the following data, 

Central Value 2.5 7.5 12.5 17.5 22.5 
Frequency 7 18 25 30 20 

Solution : March/April-13, Q10(a) 

As central values are given in the problem, we need to 
find out lower limit and upper limit of each class. In order to 
find out the upper and lower limit of each class we need to first 
find out the difference between the two central values. This 
difference has to be divided by 2 and the value so obtained has 
to be subtracted from the central value to get lower limit and 
added to central value to get upper limit. 

Example 

The central value of first class interval is 2.5. The 
difference between the central values is '5'. 

5 
—2 = 2

.
5 

2.5 — 2.5 = 0 (Lower limit of the first class interval) 

2.5 + 2.5 = 5 (Upper limit of the first class interval). 

Calculate the other class intervals in the same manner. 

Calculation of Q„ Q2  and D3  

Class Interval 
(f) 

Frequency 
(c.f) 

Cumulative 
Frequency 

0-5 7 7 

5-10 18 25 

10-15 25 50 

15-20 30 80 

20-25 20  100 

Ef (N) = 100 

LTD  



UNIT-3 : Measures of Central Tendency 
Lower Quartile 

= Size of N

th 
observation 

4 

( _ 100  
th  observation = 25th 

4 

Q1  lies in the class 5-10 

N
— p.c.f 

Qi =L+ 4 xi 

Where, 

L= Lower limit of the class 

N = Number of observations 

p.cf = Preceeding cummulative frequency to the 
quartile class 

f = Frequency of the quartile class 

i= Class-interval. 

L = 5,N =100, p.cf= 7, f= 18 and i = 5 

Substituting the values in formula,  ° 

100 
 7 4  x5 

18 

25 —7 
= 5 +  x5 

18 

=5 +L
8 

x 5 
18 

= 5 + 5 

Qt  = 10 

Upper Quartile 
th 

Q3 = size of (-
3N

) observation 
4 

[

3(100)T  observation 

(300r  ry obseation 
4 

= 75th observation 

Q3  lies in the class 15-20 
3N 

— p.c.f 
Q3  =L+ x 

L =15,N = 100, p.c1= 50,f = 30 and i = 5 

SIA 
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Q3 

3(100) 
50 

=15+  4  x5 
30 

300 
—50 

=15+ 4  x5 
30 

75-50 
=15+ x5 

30 

25 =15+  x5 
30 

=15+ 
25x5 

—15+ 
125 

 
30 30 

=15+4.166=19.17 

Q3 = 19.17 

Third Decile 

3N  )th  D3  = Size of  observation 
10 

(3(100)  observation 
10 

_ (  300)  )th  observation 
10 

= 30th observation 

D3  lies in the class 10-15 

3N 
- — p.c.f 

D3 = L+ 10 

 f 

 x i 

L= 10, N= 100, p.c.f = 25,f = 25 and i = 5. 

3(100)  25  

D3  = 10 +  
1025 

x5 

= 10 + 

= 10+ 

300 
 25 

10  x5 
25 

30-25 
 x5 

25 

= 10+ —
5 

x5=10+ 
25 

5x5 
25 

= 10 + 
25 
25 

= 10 + 1 

D3 = 11. 
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Q47. From the following data calculate the values 

Marks Below 10 10-20 20-40 
No. of Students 8 10 22 

Solution : 
In this problem, class intervals given are unequal but 

of upper and lower quartiles. The given frequencies need n( 

Calculation of Up 

Income (in Z) 
0-10 

10-20 

20-40 

40-60 

60-80 

80-100 

Lower Quartile (Q1) 

(N 
th 

Q i = Size of --) observation 
4 

( Qi  = Size of —

8131 jth 

observation 
4 

= 20th observation 

Q1  lies in the class interval 20-40 

N 
— — p.c.f 

Qi =L+ 4 xi 

Where, 

L = Lower limit of the quartile class 

N = Number of observations 

p.cf = Preceeding cumulative frequency to the 

f= Frequency of the quartile class 

i = Class interval. 

In this problem, L = 20, N= 80, p.cf = 18,f = 22 an 

By substituting the values in Q1  formula, we get, 

80 
—18  Q1  = 20 + x 20 

22  

20 —18 
= 20 + x 20 

22 

2 
=20+ —  

22 x 20  

= 20 + 40 
22 

= 20 + 1.82 

= 21.82 

Qi  = 21.82 
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of Students (I) c.f 
8 8 

10 18 

22 40 

25 65 

10 75 

5 80 

Ef(N) = 80 

BUSINESS STATISTICS-I 
of upper and lower quartiles, 

40-60 60-80 Above-80 
25 10 5 

(Model Paper-II, Q11(b) I Oct./Nov.-12, Q10(a)) 

this unequal class intervals will not have any effect on the calculation 
)t be adjusted to make the class intervals equal. 

per and Lower Quartiles 

quartile class 

d  i = 20 (i.e., 20 — 40) 

'VT. LTD.  



UNIT-3 : Measures of Central Tendency 
Upper Quartile (Q3) 

Q3 (= Size of 3
N 

th 
4 

observation 

[3(80)]th  
= Size of  . 

4 
observation 

( 240  1h  
= observation 

= 

obseation 

= 60th observation 

Q3  lies in the class interval 40-60 

3N  
— 

Q3=L+ 4 xi 

L = 40, N= 80, p.cf= 40,f = 25, i = 20 (i.e., 40 — 60) 

By substituting the values in Q3  formula, we get, 

3(80) 
 40 

Q3  = 40 + 4 x 20 
25 

240 

40 — 
= 40 + 4 x 20 

25 

60 — 40 
+ x = 40 20 

25 

20 
= 40 +

5 

x 20 
2

= 40 
+ 400 

25 

= 40 + 16 = 56 

Q3= 56. 

348. Calculate Median and Mode of the data given 
below, 

Marks less than 10 20 30 40 50 60 
No. of Students  8 23 45 65 75 80 

Solution : March/April-14, Q10(a) 

Calculate frequency from the cummulative frequency 
fr*tn- 

C.f f 
8 8 

23 23 — 8 = 15 

45 45 — 23 = 22 

65 65 — 45 = 20 

75 75 — 65 = 10 

80  80 — 75 = 5 

dai 
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Now calculate Median and mode from the above given 
La, 

Calculation of Median and Mode 

Marks f C.f 
0-10 8 8 

10-20 15 23 

20-30 22 45 

30-40 20 65 

40-50 10 75 

50-60 5 80 

N = 80 N = 80 

Nth 
Median = Size of — item 

2 

80 

2 

= 40th item 

Median lies in the class 20-30 

N 
— p.c.f 

Median = L+ 2 
 f x 

Where, 

L= 20, 2 = 40, p.cf= 23,f = 22, i = 10 

Median = 20 + 40 — 23x 10 
22 

= 20 + gx 10 

= 20 + 7.727 

Median = 27.727 

Mode: By observation Mode lies in the class 20-30 

Mode 
Ol ,  x 

A1 +O2 

L= 20, 6./  =122 — 151= 7, A2  = 122 - 201 = 2, i = 10 

Mode = 20 +  7  x 10 
7 + 2 . 

= 20 + 7.78 

Mode = 27.78 
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3.6.1 Relationship among Mean, Median and Mode 

Q49. Discuss the relationship among Mean, Median and Mode. 

Answer : 

There exists a relationship between the mean, median and mode. They are related to another in the following ways, 

1. In symmetrical distribution, the value of mean, median and mode coincides with each other i.e., is 

2. In asymmetrical (non-symmetrical or skewed) distribution, the value of median lies in between the value of mean and 
mode. 

3. Prof. Karl Pearson has expressed the relationship between mean, median and mode as follows, 

Mode = 3 Median — 2Mean 

It means that median is more closes to mean when compared to the mode. 

4. In asymmetrical distribution if any two values are given out of three then the third value can be ascertained by using 
formula, 

Mode = 3 Median — Mean 

A slight difference nay between the value ascertained by using formula mode = 3 Median — 2 Mean and the value ascertained 
by using exact formula. 

5. In positively skewed distribution, the value of mean would be higher than the value of and the value of median would be 
higher than the value of mode. 

Mode > Median > Mean 

6. In case of negatively skewed distribution, the value of mean would be lesser than the value of median and the value o f 
median would be lesser than the value of mode. 

Mode < Median < Mean 

Under peak 
Centre of gravity 

Mode y Mean 

Median 

Figure: Relationship between Arithmetic Mean, Median & Mode 

of curve 

il

l 

Q50. The median and mode of the following wage distribution are known to be Z 33.5 and 34 respective two 
frequency values from the table are however missing. Find these missing. 

Wages 0 -10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 
No.of.workers 4 16 60 ? ? 6 4 

Solution : Oct./Nov.-13, Q10(8) 

Let the missing frequencies be x1  and x2  for the class intervals 30 - 40 and 40 - 50 respectively. Now 230 = 90 + x1  + x2  
or 140 — (x1  + x2) 
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fl  

of Central Tendency 
ast the table as follows:- 

Wages Frequency Cumulative Frequency 
0- 10 4 4 

10 - 20 16 20 

20 - 30 60 80 

30 - 40 x1  80 + x i  

40 - 50 x
2 

80+x
1
+x

2 

50 - 60 6 86 +x i -Fx2  

60 - 70 4 90 +xi -Fx2  

If = 230 

rid Mode = 34 as given and both are in 30 - 40 class interval. 

2-L1  (Iri - C) 

10 
=  30 + — (115 — 80) 

350 350 
or x

1
—  — 100 3

.
5 

fo  4- x C 
2f1—f0 —f2  

100— 60 
X 10 

 

2x100-60—x2  

400 

	

	 400  
or 4 — 

140— x2 140—x2  

= 400 

= 400 

=  160 

=  40 

values are 100 and 40. 

LIMITATIONS OF DIFFERENT AVERAGES 

and limitations of different averages. 

of different Averages 
;es of averages are as follows, 

can 
n is considered as a perfect average and hence widely used in the fie 
tic mean is computed when several things in a sequence have differ,  

thmetic mean is used for the calculation of average production, cons 
verage per capita income etc. 

can 
n  is used for the calculation of compound rates, proportions and per 
ch has number of distributions. It is also used to measure the popula 
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;Id of business and economics. 
ent level of importance. In the 
;umption level, average rate of 

:.entages. It is mainly used in a 
tion growth rate. 
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3. Harmonic Mean 

Harmonic mean is said to be less applicable practically but it is the accurate measure of average in problems. It is 
used where small items need to be given more importance than the big ones. 

4. Median 
Median is used for qualitative cases such as ability, intelligence, honesty etc. It is known as a positional measure of 

central tendency. Median is considered more appropriate average than mean in a positively skewed distribution. 

5. Mode 
Although mode does not have any mathematical feature, it is being used extensively in day-to-day problems. Mode is 

also known as a positional average. It is used for the calculation of modal size of items such as modal size of shoes, modal 
size or average size of watches sold in the shop etc. Its applications are in the sciences of biology, meteorology, business 
and industry. 

Limitations of Different Averages 
The following are the limitations of different types of averages, 

Limitations of Arithmetic Mean 
Some of the limitations of arithmetic mean, 

1. It is greatly affected by extreme observations. 

2. It is not applicable for open end classes. 

3. It can be used only for quantitative measures but not for qualitative characteristics. 

4. It cannot be calculated if any one of the observations go missing. It takes into consideration all the observations 
while carrying out the calculations. 

5. The calculated arithmetic mean may not be one of the values which the variable have actually taken and thus is 
regarded as the 'fictitious average'. 

Limitations of Geometric Mean 
Some of the limitations of geometric mean are, 

(i) Geometric mean is complicated and difficult as it includes mathematical character. 

(ii) Geometric mean becomes zero, when any of the observations is zero and negative when any of the observations is 
negative irrespective of the other observations. 

Limitations of Harmonic Mean 
The various limitations of harmonic mean are, 

(i) It is difficult to understand and calculate. 

(ii) If any observation is zero the value of H.M can not be calculated. 

(iii) It can not represent the figure of the distribution unless more importance is given to smaller items. 

(iv) It can be used only where the time factor is variable and the work is being performed constantly. 

Limitations of Mode 
Some of the limitations of mode are, 

1. Mode cannot be used for further mathematical calculations. 

2. Fluctuations of sampling affects the value of mode. 

3. Quite a few times, mode is not defined rigidly. 

4. Mode is not applicable when different items of data different in terms of significance. 

5. Mode is a fluctuating average as it is based upon the selection of range of class intervals. 

Limitations of Median 
The limitations of median are, 

1. It cannot be calculated accurately for the even number of observations for ungroupe d data. 

2. It is not suitable for further mathematical treatment. 

3. It is less stable than mean. 
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nne:Z 45.60 150.70 42.45 

thased  135 I 40 25 

es of Central Tendency 

EXERCISE PROBLEMS 

income of ten families (in rupees) in a certain locality are given belom 

N B C D E F G H I J 

30 70 10 75 500 8 42 250 40 36 

arithmetic average of (a) Direct method, (b) Shortcut method. 

)m the following frequency distribution, 

al: 15-25 25-35 35-45 45-55 55-65 65-75 

4 11 19 14 0 2 

iple and weighted average from the following and account the differe 

= 46.23). 

)wing frequency distribution, find out the value of median, 

0-10 10-20 20-30 30-40 40-50 

3 5 8 4 2 

75). 

dian from the following data: 

115 125 135 145 155 165 175 185 195 

6 25 48 72 116 60 38 22 3 

3.79). 

n  the following incomplete frequency distribution. It is known that the 
413.11. Find the missing frequencies and calculate the value of the 

300-325 325-350 350-375 375-400 400-425 425-450 

5 17 80 ? 326 ? 

158). 

dian and quartiles from the given data: 

0-10 10-20 20-30 30-40 40-50 50-60 

3 9 15 30 18 5 

1 = 25.33, Q3  = 41.67). 
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nce between the two, 

total frequency is 1000 and that 
mode. 

450-475 475-500 

88 99 
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8. Calculate the mode from the following data: 

Value: 0-2 2-6 6-12 12-17 17-18 1 

Frequency: 3 6 17 17 10 

(Ans: Z = 14.22). 

9. Monthly income of families are given below, 

1 

 2000 35 400 15 40 1500 300 6 

450 10 150 8 25 30 1200 60 

Calculate geometric mean of the series. 

(Ans: G.M = 78.11). 

10. Calculate geometric mean. 

65 169.0 11.0 112.5 14.2  75.5 35.5 

(Ans: G.M = 42.74). 

11. Calculate the harmonic mean from the following data: 

Family: A B C D E F  

Income:(Rs) 85 70 10 75 500 8 4 

(Ans: H.M = 28.8). 

12. Obtain consumer price index numbers from the followir 
weighted geometric mean, (c) weighted harmonic mean. 

Group: Food Fuel & Light Cloth Rent 

Index No.: 352 220 230 160 

Weight: 48 10 8 12 

(Ans: Xw  = 276.3, GM,
N 
 = 263.8, H.Mw  = 251). 

13. If the mean and median of a moderately asymmetrical 
would be the value of mode? 

(Ans: Mode = 10.5). 

14. If the mode and mean of a moderately asymmetrical seri 
be its most probable median? 

(Ans: Median = 15.73). 

15. In a moderately asymmetrical series, the values of mean 
of mode. 

(Ans: Z = 30.1). 
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8-24 24-30 30-34 34-36 

10 8 5 2 

215.0 

)g group indices using (a) weighted arithmetic mean, (b )  

Misc 

190 

15 

series are 12.9 inches and 12.1 inches respectively, what 

es are respectively 16 inches and 15.6 inches, what would 

and median are 26.8 and 27.9 respectively. Find the value 

.TD.  



UNIT-3 : Measures of Central Tendency 

INTERNAL Al 
I. 	Multiple Choice 

1. Average Income = 

Total National Income  
Total Pollution 

Total National Income  
Total Population 

Total International Income  
Total Population 

(d) Both (a) and (c) 

2. The various measures of central tendency are 

(a) Mean 

(b) Median 

(c) Mode 

(d) All the above 

3. If the given observations have single mode then it 

(a) Unimodal 

(b) Multimodal 

(c) Dual Modal 

(d) None of the above 

4. Median is also known as  

(a) Positional Average 

(b) Proportional Average 

(c) Equal Average 

(d) Middle Average 

5. Geometric Mean is calculated as 

(a) G.M = log —;x1  

(b) G.M = log 

(c) G.M =- Antilog [ 
E log x 

(d) G.M = Antilog [  [ 

6. Quartiles refers to the values dividing the given se 

(a)  10 

(b)  16 

(c)  20 

(d)  4 

5IA 

(a)  

(b)  

(c)  
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SSESSMENT 

.s known as 

ies into equal parts. 
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7. Weighted arithmetic mean is calculated as  

(a) 3c- = EWx  
EW 

(b) X x = /Wx  
EW 

(c) X /Wx  
EW 

(d) Xw = /WY  

8. When the number of observations are large then harmonic 

(a) H. M = 
E(1/x)  

(b) 	H. M = E (1/x) 

(x  
(c) H. M = 

E )  

(d) H. M = 

	

	 E(x) 

= L + 	xi +o2 

(a) Median 

(b) Mean 

(c) Mode 

(d) None of the above. 

10. Prof. Karl Pearson has expressed the relationship between 

(a) Mode = 2 Median — Mean 

(b) Mode = 3 Median — 2 Mean 

(c) Mode = Mean — Median 

(d) Mode = 3 Mean — 2 Median. 

II. Fill in the Blanks 

1. Averages are the values which lies between the  

2. Averages are also known as  

3. refers to the values which divide the given sei 

4. is calculated by dividing the sum of all obsei 

5. is the mid value of all the given observations 

6. The reciprocal of the arithmetic mean of the reciprocal of i 

7. Deciles refers to the values which divide the given series ii 

8. In discrete series arithmetic mean is calculated as 

9.  

10.  

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 

9. 

The median of 40, 12, 80, 6,  18, 30 is 

The mode of 6, 4, 5, 8, 6, 7,  7, 6, 2, 6 is  
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mean is stated as follows 

mean, median and mode as 

and observations. 

ies into 100 equal parts. 

nations with the number of observations. 

ndividual observations is known as 

to equal parts. 



UNIT-3 : Measures of Central Tendency 

I. Multiple Choice 

1. (b) 

2. (d) 

3. (a) 

4. (a) 

5. (c) 

6. (d) 

7. (c) 

8. (b) 

9. (c) 

10. (b) 

II. Fill in the Blanks 

1. Smallest, Largest 

2. Measures of Central Tendency 

3. Percentile 

4. Arithmetic Mean 

5. Median 

6. Harmonic Mean 

7. Ten 

8. --if= 1'6  

9. 24 

10. 6 
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III.  Very Short Questions and Answers 

Ql. What is Arithmetic Mean? 

Answer : 

Arithmetic Mean is the most popular method of calculat 

observations with the number of observations. 

Q2. What is Harmonic Mean? 

Answer : 

The reciprocal of arithmetic mean of the reciprocal of ind 

Q3. Define Median. 

Answer : 

L. R. Corner defined median as 'that value of variable whicl 

all the values greater and the other, all the values less than media 

Q4. What do you mean by Quartiles? 

Answer : 

Quartiles refers to the values dividing the given series int' 

Q5. Write a note on Mode. 

Answer : 

The value which occurs most frequently is called as mode 
times. 

0 
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ing averages. It is calculated by dividing the sum of all 

ividual observations is known as "Harmonic Mean". 

divides the group in two equal parts, one part comprising 

in'. 

D  four equal parts i.e., Q1, Q2, Q3  and Q4. 

i.e., the observations which occurs maximum number of 

rD 
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UNIT 

4 MEASURES OF DISPERSION, 
SKEWNESS AND KURTOSIS 

LEARNING OBJECTIVES 

After studying this unit, one would be able to understand, 

❖ Concept of Dispersion and its Types. 

:• Different methods of measuring Variation/Dispersion. 

❖ Concept of Range and its Merits and Demerits. 

❖ Meaning of Quartile Deviation along with Merits and Demerits. 

❖ Concept of Mean Deviation and its Merits and Demerits. 

d• Meaning of Standard Deviation and Methods for computing Standard Deviation. 

• Concept of Coefficient of Variation and Combined Standard Deviation. 

• Different Measures of Skewness proposed by Bowley, Karl Pearson and Kelly. 

❖ Concept of Kurtosis and different types of Curves. 

 

INTRODUCTION   

 

Measures of Dispersion is conducted to have an idea about the variability. Dispersion refers to the degree 

to which numerical data tends to spread across an average value. "Measures of Dispersion" is also known 

as "Measures of Variation". The various methods of studying variation are range, quartile deviation, mean 

deviation, standard deviation and coefficient of variation. 

Skewness refers to lack of symmetry in a frequency distribution. Measures of Skewness are of two types i.e., 

Absolute and Relative Measures of Skewness. Relative measures of skewness are further classified into Karl 

Pearson's coefficient of skewness and Bowley's coefficient of skewness. Kelly's measure is used to measure 

skewness upon 10th and the 90th percentiles which are ignored by Bowley's measure. 

Kurtosis means convexity of frequency curve. It is used to measure flatness or peakedness of the curve. It 

use coefficients, 132  or y2. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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• 

PAF 
SHORT QUESTION; 

Q1. Given Q3  = 40, Q,1  = 15, calculate quartile deviati 

Answer : 

Given that, 

Q3  = 40, Q1 = 15 

Quartile deviation or Q.D = Q3   
2 

Q.D — 
40-15 

2 
Q.D = 12.5 

Coefficient of Q.D — Q3 — Q1 

+ 
40-15 
40+15 
25 
55 

Coefficient of Q.D = 0.454 • 

Q2. If the quartile co-efficient of Skewness is 0.5, qu 
median. 

Answer : 

Given that, 

Quartile co-efficient of Skewness (Skb ) = 0.5 

Quartile Deviation (Q.D) = 8 

First quartile (Q1) = 16 

Applying Bowley's coefficient of skewness to find th 

Sk
b 

 — 
Q3  + Q1  — 2Median 

Q3 — Q1 

Determining the value of `Q3 ',  

Q.D — Q3 Q1  
2 

8 — 
Q3  —16 

2 

8 x 2 =Q3 -16 

16 = Q3 — 16 

16 + 16 = Q3  

Q, = 32 

SIA PUBLISHERS AND DISTRIBUTORS PV1 
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IT-A 
;  WITH SOLUTIONS 

on and its coefficients. 

Sept./Oct -' 

tartile deviation is 8 and the first quartile is 16, find the 

(Model Paper-I, Q6 I March/April-15, Qf 

e  value of median. 

LTD. 



UNIT-4 : Measures of Dispersion, Skewness and Kurt,  

Q3  +  — 2Median 
Sk

b 
 =  

32 +16 — 2Median  
0.5 = 

32 —16 

48— 2Median 
0.5 —  

16 

16 x 0.5 = 48 — 2 Median 

8= 48 — 2 Median 

8 + 2 Median = 48 

2 Median = 48 — 8 

2 Median = 40 

40 
Median = 

Median = 20 

Q3. The Average Height of a group of 100 selected stud 
of 3.2. What is the Standard Deviation? 

Answer : 

Given, 

Coefficient of Variation (C.V)= 3.2 

Arthematic Mean (x) = 168.6 

Coefficient of Variation (C.V) = x 100 

a  
3.2 = x 100 

168.6 

3.2 x 168.6 = x 100 

539.52 = a x 100 

539.52  
= 

100 

a = 5.3952 

Q4. Given Q1  = 18,03 = 25, Mode = 21, Mean = 18, find th 

Answer : 

Coefficient of Skewness —  
+ —  2 Median  

Calculating the value of median, 

Mode = 3 Median — 2 Mean 

21= 3 Median — 2(18) 

SILI PUE 

Q3 - QI 
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lents is 168.6 cm with the Co-efficient of variation 

Oct./Nov.-16, Q4 

le coefficient of skewness. 

(Model Paper-I, Q8 I Oct./Nov.-16, Q5) 

3LISHERS AND DISTRIBUTORS PVT. LTD. 



mean - mode SK p  = 
a 

4 

146 
21= 3 Median - 36 

36 + 21 = 3 Median 

3 Median = 57 

57 Median = —
3 

Median = 19 

Coefficient of skewness= 25+18 - 2(19)  
25 - 18 

43 - 38 
7 

5 
- 7 

= 0.714 

Q5. From the data given below calculate co-efficient 
of variation, if Pearson's skewness is Skp  = 0.42, 
Mean = 86 and Median = 80. 

Answer : 

Given that, 

SKp  = 0.42 

Mean, X = 86 

Median = 80 

March/April-16, Q4 

C.V = —x100 
X 

In this problem the value of standard deviation (a) is 
not given. The value of SD can be calculated by using the 
formula of karl pearsor's coefficient of Skewness i.e., 

For calculating the mode value following formula in 
used, 

Mode = 3Median - 2Mean 

Mode = 3 (80) - 2(86) 

= 240 - 172 

Mode = 68. 

Now substituting the values in the SK formula we 
get, 

Mean -Mode SK p  =  

SIA PUBLISHERS AND DISTRIBUTORS PVT 

- 



BUSINESS STATISTICS-I 

86 —68 
0.42 —  

0.42 a = 18 

18 
a  

0.42 

CY = 42.857. 

Substituting the values in co-efficient of variation 
formula, 

C.V =6x100 
X 

42.857

x100 
86 

= 49.834. 

Q6. Coefficient of variation of two series are 75% 
and 90% and their standard deviation are 15 
and 18 respectively. Find their means. 

Answer : March/April-14, Q6 

Series-1 
a --x100 
X 

Given that, 

C.V=75anda=15 

By substituting the given values, the value of I is 
obtained, 

15 
75 = x 100 

75 X = 1500 

— 1500  
X — 20 

75 
Series-2 

C.V= 
a  
—x100 
X 

Given that, 

C.V = 90 and a = 18 

By substituting the given values in the formula the 

value of X is obtained, 

90 = —
18 

x 100 

90 x = 1800 

_ 1800 • 
X_

90 
— 20 

Therefore, the mean of two series is same i.e. 20. 

.  LTD.  



Coefficient of variation (C.V) = 100 x a 
X. 

UNIT-4 : Measures of Dispersion, Skewness and Kurto 
Q7. Determine which machines are more stable and unifl 

Machines Mean Standard Deviations No. 

Old 61 8 

New 51 6 

Answer : 

Let, 
N

1 
 = Number of old machines 

N2  = Number of new machines 

Y1 = Mean of old machines 

XZ  = Mean of new machines 

a1= Standard deviation of old machines 

a
2 

Standard deviation of new machines. 

Given that, 

N1= 55, N2 = 45 

61, X2 =51 

a1= 8 and a
2 

= 6 

100x8 800 
C.V of Old machines = =  = 

61 61 
13.11 

1 0 Ox 6 600 
C.V of New machines =  

51  
=  51 = 11.76 

Conclusion 
As C.V of new machines is lower than compared to the \fah 

as more stable and uniform. 
Q8. Given Mean = 30, Standard deviation = 8, Karl Pear: 

and Mode. 
Answer : 
Calculation of Mode 

Given that, 

Mean = 30 

Standard deviation = 8 

Karl Pearson's coefficient of skewness = 0.4 

Median = ? Mode = ? 

Karl pearsons coefficient of skewness [SK ]= 
 Mean 

Standar( 

Substituting the given values in SK  formula, 

0.4 = 30 — Mode 
8 

0.4 x 8 = 30 — Mode 

3.2 = 30 — Mode 

Mode = 30 — 3.2 

Mode = 26.8 

Mode = 26.8 

MA PUB 
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orm. 

of Machines 

55 

45 

(Model Paper-II, Q5 I March/April-11, Q5) 

le of C.V of old machines, old machines are considered 

ion's coefficient of skewness = 0.4. Find Median 

[March/April-17, Q5 I March/April-11, Q6] 

— Mode 

1  deviation 
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Calculation of Median 

Mode = 3 Median — 2 Mean 

Given that, 

Mean = 30 

Mode (calculated) = 26.8 

Mode = 3 Median — 2 Mean 

26.8 = 3 Median — 2 (30) 

26.8 = 3 Median — 60 

26.8 + 60 = 3 Median 

86.8 = 3 Median 

Median = 86.8— 28.93 
3 

Median = 28.93 

Q9. Calculate Standard Deviation and its Co. 

25, 27, 31, 32, 35 

Answer : 

x d (x - 31) , d2  

25 —6 36 

27 —4 16 

31 0 0 

32 1 1 

35 4 16 

Ex = 150 Ed = —5 Ed' = 69 

NZ _[ N 
 Ed 12  

Ed2  = 69, 

Ed = —5, 

N= 5, 

X = N  
_ 150  _ „ 

69 — 5 
( —5 `

Cr
2 

- '1 5 

= V13.8-1 

= V12.8 = 3.58 

Coefficient of Variation = 6 x100 

=

x 
58 3. X100 

= 0.12 x 100 

:. Coefficient of Variation = 12 

SIA PUBLISHERS AND DISTRIBUTOR 

12:221iimmimm. 



BUSINESS STATISTICS•I 

-efficient from the following information: 

(Model Paper-II, Q6 I March/April-17, Q4) 
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UNIT-4 : Measures of Dispersion, Skewness and Kurtosis 149 

4.1 MEASURES OF DISPERSION — SIGNIFICANCE, CHARACTERISTICS 
Q10. Define Dispersion. Explain the significance and characteristics of measures of dispersion. 
Answer : Model Paper-I, Q12(a) 

Dispersion 

1. According to A.L Bowley, "Dispersion is the measure of the variation of the items". 

2. According to Spiegel "The degree to which numerical data tend to spread about an average value is called the 
variation or dispersion of data". 

Significance of Measures of Dispersion 

Measures of dispersion serves four basic purposes as follows, 

(a) Reliability of an average can be easily analyzed. 

(b) It acts as a main tool for control of the variability. 

(c) Used for comparison of two or more series with respect to their variability. 

d) Other statistical measures can also be used. 

Characteristics of a Good Measures of Dispersion 

The following are the characteristics of a good measure of variation, 

It should be simple and easy to understand. 

It is easy to calculate. 

It should be properly defined. 

It should possess the sampling stability. 

It should be based on all the items of the distribution. 

It should be amenable to further algebraic treatment. 

It should not be easily affected by extreme items. 

4,2 TYPES OF MEASURES OF DISPERSION — ABSOLUTE AND RELATIVE MEASURES 

Q11. What are the two types of measures of dispersion? Explain the differences between them. 

knswer : 

Types of Measures of Dispersion 

Measures of dispersion are of two types as follows, 

1. Absolute measures of dispersion 

2. Relative measures of dispersion. 

Absolute Measures of Dispersion 

In case of absolute measures of dispersion, the statistical units are taken in the same manner as how it is given in 
actual data. Like-kilograms, rupees, tonnes and so on. These statistical values are utilized to compare the variations 

-etween the two distributions. The statistical units expressed in the two distributions and the average is the two distributions 
the average size of the distributions should be same for the purpose of comparison. 

 SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 

-I NGI/V) 



Coefficient of Q.D = 
0 —Q1  
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150 BUSINESS STATISTICS-I 
2. Relative Measures of Dispersion 

If the average size of the distributions and statistical units expressed in the distributions differ from each other under 
such a situation 'Relative Measures of Dispersion' is used. For example, one distribution is expressed in quintals of rice 
and another distribution is expressed in kilograms of wheat or average size of one distribution is higher than the average 
size of another distribution (salaries paid to managers and wages paid to workers). Relative measures of dispersion is also 
known as 'Coefficient of Dispersion'. Relative measure of dispersion is the ratio of absolute measure of dispersion and 
appropriate average. At the time of calculating relative measure of dispersion arithmetic mean must be used with standard 
deviation and either median or arithmetic mean should be used with mean deviation. 

Differences between Absolute and Relative Measures of Dispersion 

Following are the differences between absolute and relative measures of dispersions, 

Absolute Measure of Dispersion Relative Measure of Dispersion 

1. Absolute measure is dependent on the unit of 

the variable. 

1. Relative measure is not dependent on the 

unit of the variable. 

2. It is not taken into consideration for comparing 

two or more distributions. 

2.  It is taken into consideration while comparing 

two or more distributions. 

3.  These measures are easy to calculate and 

understand. 

3. These measures are complicated in calculating 

and understanding. 

4.3 METHODS OF MEASURING VARIATION/DISPERSION  
Q12. Explain the different methods of measuring variation/dispersion. 

Answer : 

The various methods of measuring variation/dispersion are as follows, 

1. Range 

It is one of the easiest and simplest methods of studying dispersion. Range is defined as the difference between the 
value of the largest item and the smallest item of the distribution. 

Range =L — S 

Where, 

L = Largest item in the distribution 

S = Smallest item in the distribution. 

L — S 
Co-efficient of Range —  L + S 

2. Interquartile Range and the Quartile Deviation 

In order to overcome the defects of range, inter-quartile range has been developed. 

Interquartile range is defined as the difference between the third quartile and first quartile. 

Interquartile Range = Q3 - Ql 

When interquartile range is divided by 2, it becomes Quartile Deviation or Q.D or Semi Quartile Deviation. 

Q.D = 
G — 

Ql  

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD.  
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.rsion, Skewness and Kurtosis 
Deviation 

referred to as "Average Deviation". It is defined as the average diffi 
dian or mean of that series. 

gage deviation and thus it is called as mean deviation. 

M.D 
Mean 

concept of standard deviation in the year 1823. It is widely used as a IT] 

s  which helps in measuring dispersion. It is also called "root mean squ 
`a'. It is useful in measuring the absolute dispersion and judging the 

 

Efd 2 
 

N 
Standard deviation, a = 

  

Class interval 

Le formula is, 

=  (x - X) 

the formula is, 

-) C. V= -_(I-xioo 

A  method of measuring dispersion. Lorenz curve was proposed by 
s used to measure the variation in the distribution of wages, profits, 1 

le giving data regarding income of employees in two factori 
which factory has greater inequalities of income. 

Below 200 200-500 500-1,000 1,800-2,000 2,000-3,0 

7,000 1,000 1,200 800 500 

800 1,200 1,500 400 200 

Jlative 
ome 

Percentage of 
cumulative 
income 

Factory 
(A) 

Cumulative 
income 

Percentage of 
cumulative 
frequency 

Factory 
(B) 

Cumulati 
frequent 

00 1.92 7000 7,000 66.67 800 800 
150 8.65 1000 8,000 76.19 1200 2000 
!00 23.08 1200 9,200 87.62 1500 3500 
F 00 51.92 800 10,000 95.24 400 3900 
!00 100.00 500 10,500 100.00 200 4100 

10,500 4,100 
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151 

Tence between the 

ethod of dispersion 
are deviation". It is 
representativeness 

`Max.O.Lorenz% a 
urnover and so on. 

es, draw a graph 

DO 

ye Percentage 
cumulative 
frequency 

19.51 
48.78 
85.37 
95.12 

100.00 

DRS PVT. LTD.  - 
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Working Notes 

Calculation of Percentage of Cumulative Income 

1.
loo  

(c.f) 5200 x 100 = 1.92 and so on 

For factory (A), 

Cumulative frequency, 
(c.f) 7000 x 100 = 66.67 and so on. 

800  
For factory (B) = 

4100
- x 100 = 19.51 and so on. 
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4.3.1  Range 

Q13. Define Range. State its merits, demerits and uses. How it is calculated for individual, discrete and 
continuous series? 

Answer : 

Range 

It is one of the easiest and simplest methods of studying dispersion. Range is defined as the difference between the 
value of the largest item and the smallest item of the distribution. 

Rmge=LS
, 
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UNIT-4 : Measures of Dispersion, Skewness and Kurti 
Where, 

L = Largest item in the distribution 

S = Smallest item in the distribution. 

Co-efficient of Range — L+ S 
Merits 

Following are the merits of range, 

1. It is one of the simplest method and easiest of computatior 

2. It takes minimum time for calculating. The value of range 

Demerits 

The demerits of range are as follows, 

1. The value varies from sample to sample. 

'. It is not based on all the items of the distribution. 

3. Range may not convey anything regarding the character of 

Usefulness 

Inspite of its demerits still range is used widely for the, 

Quality control 

Fluctuations in the share prices 

Weather forecasts 

Practical life. 

The calculation of range for individual, discrete and conti 
_::owing examples, 

Range (Individual Series) 

Example 

Determine the Range and its co-efficient. 

Day Mon. Tue. Wed. Thu. 

Sales 12 14 11 16 

biertion : 

Calculation of range and co-efficient of range. 

R = L — S 

Where, 

R = Range 

L= Largest value = 16 

S = Smallest value = 11 

R = 16 — 11 = 5 

SIA PUE 
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I. 

can be calculated in a short period of time. 

distribution between two extreme observations. 

rnuous series can be understood easily with the help of 

Fri. Sat. Sun. 
13 12 15 

1LISHERS AND DISTRIBUTORS PVT. LTD. 
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L-S 

Co-efficient of range, CR = L+S 

Where, CR = Co-efficient of range 

L = Largest value = 16 

S = Smallest value = 11 

16-11 5 
CR = — — 0.185 16+11 27 

Range (Discrete Series) 
Example 

Ascertain range and co-efficient of range from the 

Production (per day) 125 175 200 
No. of workers 5 12 18 

Solution : 

Calculation of Range and Co-efficient of Range 

Production (per day) No. of Workers 
125 5 

175 12 

200 18 

250 22 

300 16 

325   4 

Range 

R = L — S 

Where, 

R = Range 

L = Largest value = 325 

S = Smallest value = 125 

R = 325 — 125 = 200 

L -S 
Co-efficient of range, CR = L+S 

Where, CR = Co-efficient of range 

L = Largest value = 325 

S = Smallest value = 125 

325-125 200 
CR — 325+125 - 450 = 

0.444 

Range (Continuous Series) 
There are two alternative ways for calculating the value of 

(i) The upper limit (L2) of the highest class and the lower limi 
L and S respectively. 

(ii) The mid value of highest class and mid-value of lowest do 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTI 
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following data. 

250 
 

300  325 
22 16 4 

range for continuous series as follows, 

t (L1) of the lowest class are taken into consideration as 

ass are taken into account as L and S respectively. 

D.  



Q.D - 
Q3   

2 

Coefficient of Q.D= 
0 -  

0 + Ql 

UNIT-4 : Measures of Dispersion, Skewness and Kurtos 
Example 

Find out the range and co-efficient from the followii 

Wages (per week) 150-250 250-350 350-500 
No. of workers 15 25 30 

Solution : 

Calculation of Range and Co-efficient of Range 

Wages (per week)(x) Workers (f) 
150-250 15 

250-350 25 

350-500 30 

500-650 20 

650-800 10 

N = 100 

Range-When Actual Values are Taken 

R = L — S 

Where, R = Range 

L = Largest value = 800 

S = Smallest value = 150 

R = 800 — 150 = 650 

L-S  
Coefficient of range, CR = L+S 
Where, CR = Co-efficient of range 

L = Largest value = 800 

S = Smallest value = 150 

800-150 650  
CR = = = 0.684 800+150 950 

43.2 Quartile Deviation 

Q14. What is inter quartile range and quartile deviation? 
calculation for individual and discrete series. 

Answer : 

Interquartile Range and the Quartile Deviation 
In order to overcome the defects of range, inter-quartile rang 

Interquartile range is defined as the difference between the d 

Interquartile Range = Q3 — Ql 

When interquartile range is divided by 2, it becomes Quartil( 

SIA PUBL 
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ig data. 

500-650 650-800 

20 10 

What are its merits and demerits? Explain its 

e has been developed. 

iird quartile and first quartile. 

Deviation or Q.D. 

ISHERS AND DISTRIBUTORS PVT. LTD. 
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Merits 

Following are the merits of quartile deviation, 

1. It is highly useful in case of open end distributions or where ti 

2. The extreme value does not affect the quartile deviation. 

3. It is used in erratic or badly skewed distributions. 

Demerits 

The demerits of quartile deviation are as follows, 

1. Its value gets affected by sampling variations. 

2. Mathematical manipulations are not possible. 

3. Some statisticians view quartile deviation as a measure of par 

The calculation of quartile deviation is very easy, only the 
ascertained. The following example problems would help in clearly 

Individual Series 

Example 

Find out the value of quartile deviation and its coeffi 

Roll no. 1 2 3 4 5 6 
Marks 10 18 20 22 30 40 

Solution : 

Calculation of quartile deviation, 

Ascending order of marks, 

10  14 18 20 22 25 30 33 36 

Q1 
+ 

th 
= Size of N

4  l 

1 1+ 1 
item = Size of = 3rd item 4 

Size of 3rd item is 18. Thus Q1= 18 

Q3  = Size of 3 [ N

4 4

+  lth item = Size of 
[3x12]th 

 item 

= —
36 

= 9th  item. 4 

Size of 9th item is 36. Thus Q3  = 36 

Q.D- Q3 - Q1  36-18_
9  2 2 

Coefficient of Q.D -  Q3 0 
 = 

36-18 - 18 

 - 0.33 Q3  +Qi 36+18 54 
Discrete Series 

Example 

Compute coefficient of quartile deviation from the fi 

Marks 10 20 30 40 50 6 

Number of Students 3 6 14 7 4 1 
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he data can be ranked but measured quantitatively. 

tition instead of measure of dispersion. 

alues of the upper and lower quartiles needs to be 
explaining the calculations, 

icient from the following data, 

7 8 9 10 11 

33 42 25 36 14 

40  42 

allowing data: 



* 41 

nes of Dispersion, Skewness and Kurtosis 

Calculation of Co-efficient of Quartile Deviatio 

Marks f c.f 

10 3 3 

20 6 9 
30 14 23 
40 7 30 

50 4 34 

60 1 35 

N = 35 

N± i th 

4  of  item 

F  
- = 9th item 

tem is 20. Then, Q1  = 20. 

hit 

ofin+ 
4 

1 
1  

item 

5+11 4 

item 

item is 40, thus, Q3  = 40. 

= Q3  - Qi  40 — 20  20 10 viation (Q.D) 2 — 2 2 

Q3  - QI  40 — 20  20 t  of Q.D  
Q3 ± = 40+20 = 60 0.333. 

Deviation 

an Deviation along with merits, demerits and uses. Explain th 
ation for individual observations. 

Average Deviation 

ttion is usually referred to as "Average Deviation". It is defined as ti 
Lion and the median or mean of that series. 

= - L IX - AI  

computing average deviation and thus it is called as mean deviation 

'icient of M.D= 
M.D 

Mean 

ire the merits of mean deviation, 

each and every item of the data. 

Ilion is not greatly affected by the extreme items. 

iations from the central value thus making the computation easy for var 
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157 

n 

e steps involved in calculating 

w  average difference between the 

ious distributions and comparisons. 
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Demerits 

Following are the demerits of mean deviation, 

1. It ignores algebraic signs. 

2. It does not produce 100% accurate results. 

3. It is not useful for sociological studies. 

Usefulness 

The uses of mean deviation are as follows, 

1. It is a useful method for the small samples. 

2. It makes one aware of various statistical methods especially the general public or the group. 

In case a problem consists of N number of observations i.e., X1, X2, X3  . . . X then their mean deviation is calculated 
by using the following formulae, 

1 1 
M.D =- -;;EIX - Al(or)-N-EIDI(or) 

EIDI 

Where ID( --= IX—A I which is read as mod (X—A). It is modulus value or absolute value of the deviation which ignores 
the positive and negative signs. 

Steps Involved in Calculation of Mean Deviation for Individual Observation 

Following are the steps to be followed while calculating mean deviation of the individual observations, 

1. In the first step, median of the series is calculated. 

2. In the second step, take the deViations of items from median by ignoring ± signs and denote them as pl. 

3. In the third step, sum of these deviations is ascertained/obtained i.e., EIDI. 

4. In the last step, the sum of deviations i.e., XIDI is divided by the number of observations. 

In case of normal distribution, the mean ± mean deviation indicates the range which includes 57.7 percent of 
components in the series. If the distribution is adequately skewed then it might be possible to have 57.5 percent of the 
items within this range. When average deviation is small, then the distribution is said to be highly uniform as majority of 
the cases focuses on small range around the mean. 

The relative measure related to the mean deviation is known as the 'coefficient of mean deviation'. It is ascertained 
by dividing mean deviation by the specific average which is used in calculating mean deviation. Hence, if median is used 
to calculate mean deviation then coefficient of mean deviation would be calculated by dividing mean deviation by median. 

Coefficient of M.D = M.D 
Median 

In case mean is used to calculate mean deviation then coefficient of mean deviation would be calculated by dividing 
mean deviation by mean. 

Example 

Calculate the mean deviation and its coefficient from the following data, 

Income of Members (Z.) 
1,000 
1,500 
2,500 
3,000 
3,500 
4,000 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD.  



7+1 8 
2 = 2 — 4th  item. 

+ 
item = 

2 

Dispersion, Skewness and Kurtosis 

Calculation of Mean Deviation 

Income of Members 
(x) 

Deviation from Median 
IDI = x — A (2500) 

1,000 1,500 
1,500 1,000 
2,000 500 
2,500 0 
3,000 500 
3,500 1,000 
4,000 1,500 
N = 7 E IDI = 6,000 

SDI 

from median ignoring signs. 

357.14 

857.14 = 0.343 
2500 

s  involved in calculating mean deviation for discrete and con 

an Deviation for Discrete Series 

eps for calculating mean deviation for discrete series, 

)f median 

ions as d = X — A 

Ls in the deviations column and denote deviations by 

leviations with their respective frequencies and determine the sum of 

lined in step 3 by N (N = The number of observations). 

ed is nothing but the value of mean deviation. 

 SIA PUBLISHERS AND DISTRI 
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tinuous series? 

'EfiDl. 
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Example 

Calculate mean deviation from the following serie: 

X 15 11 12 13 14 

F 3 12 18 2 6 

Solution : 

Step 1 

Computation of Median IDI = X — A 

X F c.f ID1 fIDI 
15 3 3 3 9 

11 12 15 1 12 

12 18 33 0 0 

13 2 35 1 2 

14 6 41 2 12 

N = 41 IfIDI = 35 

Median = Size of 
N+i 

 th item  
2 

41+1 42 
= -2  = 21 th item 

2 

Median = 12 

Apply formula, 

EfIDI  Mean deviation — 

M.D = —
35 

= 0.85 
41 

M.D = 0.85 

Steps for Calculating Mean Deviation for Continuous Serie 

Following are the steps involved in calculation of mean de \ 

1. Compute the value of median. 

2. Ascertain the mid-point of various classes and denote mid-i 

3. Ascertain the deviation as d= M— A 

Where, 

M= Mid-points 

A = Median. 

Ignore negative signs in the deviations column and denote I 

4. Multiply values of deviations with their respective frequent 

5. Divide the total obtained in step 4 by N 

Where, N = The number of observations. 
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S 

nation for continuous series, 

points column as ' M'. 

hem by ID1. 

pies and determine the sum of Eipl. 

). 



UNIT-4 : Measures of Dispersion, Skewness and Kurtos 
Example 

Calculate the value of co-efficient of mean deviation (1 

Marks 10-20 20-30 30-40 40-50 

No. of 
Students 2 6 12 18 

Solution : 
Calculation of Median and I 

Marks f c.f Mid-value (M) 

10-20 2 2 15 

20-30 6 8 25 

30-40 12 20 35 

40-50 18 38 45 

50-60 25 63 55 

60-70 20 83 65 

70-80 10 93 75 

80-90 7 100 85 

N =100 . 

N_ 100= 50   
2 2  

C.F is just greater than 50 is 63 

. Median lies in the class 50 - 60 

Median = L + 
N 
2—  P•cf xi 

f 
1 = 50, N/2 = 50, p.c.f = 38, i = 10,f = 25 

= 50 + 5025
38  x10 1 1 

= 50 + [-g-lx10 

= 50 + 0.48 x 10 

= 50 + 4.8 

Median = 54.8 

Mean Deviation about Median 

Coefficient of Mean Deviation 

EfIDI  
N 

1294.8  = 12.948 100 

12.95 

Mean Deviation about N 
Median 

_ 12.95  
— 54.8 

= 0.2363 

SIA PUBL 
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from median) of the following data: 

50-60 60-70 70-80 80-90 

25 20 10 7 

Mean Deviation 

IM-A1=1D1 
IM - 54.81 

FPM -AI = fIDI 

39.8 79.6 
29.8 178.8 
19.8 237.6 
9.8 176.4 
0.2 5 
10.2 204 
20.2 202 
30.2 211.4 

DWI = 1294.8 

ledian  
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4.3.4  Standard Deviation, Combined 
Standard Deviation and Coefficient 
of Variation 

Q17. What is standard deviation? Explain its merits 
and demerits. What are the methods available 
for computing standard deviation for individual 
observations? 

Answer : 

Standard Deviation 

Karl Pearson introduced the concept of standard 
deviation in the year 1823. It is widely used as a method of 
dispersion and satisfies most of the properties which helps 
in measuring dispersion. It is also called "root mean square 
deviation". It is represented by small Greek letter 'a'. It is 
useful in measuring the absolute dispersion and judging the 
representativeness of the mean. 

Standard deviation, a = 
Eft 2  Efd JZ  

xt 
N  N 

For step deviation method, 

Where, d— 
(X -  A) 

 and i = Class interval 

For actual mean method the formula is, 

EA, 2 
6 = .11  Where, X = (x 

For assumed mean method, the formula is, 

a = 
lEfd 2  (

End 

I 

 
N  N) 

Where, d= (X— A) 

Coefficient of variation (or) C. V = 
6
=x100 
X 

Merits 

Following are the merits of standard deviation, 

1. It helps in computing the standard deviation of two 
or more groups. 

2. Comparison of variability is properly calculated 
through coefficient of variation. 

3. It is widely used in statistical work. 

Demerits 

Following are the demerits of standard deviation, 

1. More weighted is given to extreme items compared 
with those near to the mean. 

2. It is difficult to compute. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. 



BUSINESS STATISTICS-I 
Methods of Standard Deviation 

There are two method available for calculating.  
Standard deviation for individual observations. 

Any one of the following method can be used. 

(i) Actual mean method and 

(ii) Assumed mean method. 

(i) 
	

Actual Mean Method 
Under this method, the deviation are taken from actual 

mean. The following formula is used in this method, 

2 
6=

N  
\la  

x = [x- y] 
Steps 

The steps involved in actual mean method are, 

1. Compute the actual or arithmetic mean of the given 
series and denote as 

2. Compute the deviations i.e., [X— "7] by subtracting 
each variable value from actual mean. Denote these 
deviations as 'x'. 

3. Square each of the deviations obtained in step 2. 
Determine, the sum of squared deviation and denote 
them as Ex2. 

4. Divide Ix2  by the total number of observation 'N'. 

5. Take the square-root of the value obtained in step 4. 

6. The value obtained in step-5 is the value of standard 
deviation and is denoted as 'a'. 

Example 
Calculate the standard deviation from the 
data using actual mean. 140, 160, 190, 145, 
175. 

Solution : 
Calculation of Standard Deviation 

X X=[X -  X] x2 

140 — 22 484 
160 — 2 4 
190 28 784 
145 —17 289 
175 13 169 

EX= 810 Ex2  = 1730 

E  
(i) Arithmetic mean ( x) = N 

X 

= 
810

= 162 5 

:. X =162 

LTD.  



UNIT-4 : Measures of Dispersion, Skewness and I 

a =  
2 /1730  

N 5 
= 1/1346 

o=18.6 

(ii)  Assumed Mean Method 

Under this method deviations are taken from assumed 
mean and the following formula is applied, 

1412  1-1,112 

Steps 

The steps involved in assumed mean method are, 

1. Ascertain the deviations between values (X) and 
assumed mean and denote it as `d'. Calculate the sum 
of these deviation and denote it as Ed. 

2. Square each of the deviation obtained in step 1 and 
obtain the total of squared deviations and denote it 
as Ed. 

3. Finally, substitute the values of Ed, 142  and N the 
standard deviation formula to obtain the value of 
standard deviation. 

Example 

Calculate the standard deviation from data 
using assumed mean 140, 160, 190, 145, 175. 

Solution : 

Calculation of Standard Deviation 

X [X-190d] d2  
140 — 50 2500 

160 —30 900 

190 0 0 

145 — 45 2025 

175 —15 225 

Ed = — 140 Ede = 5650 

= 

ld  2  rzd12 
N LN] 

Ed = 5650, N = 5,14 = —140 

= 
/5650 F-14012  

1 
 

 5  L 5 

a = /1,130-(-28)2  

a = V1,130-784 

a = VT46 

a =18.6 

 SIA 1 
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Q18. State the methods for calculating standard 

deviation for discrete series with an illustration. 

Answer : 

Standard deviation for discrete series may be 

calculated by using any one of the following three methods, 

(i) Actual mean method 

(ii) Assumed mean method and 

(iii) Step deviation method. 

(i) Actual Mean Method 

Under actual mean method, deviations are taken actual 

mean i.e., [X -X] and denoted as x. 

(a) Square each of the deviation and multiply it with its 

respective frequencies Efic2. 

(b) Substitute the values of Zfr2  and N in the value of 

standard formula a = lz,ft2 to obtain the value of N 
standard. If the actual mean is obtained in fractions 

then calculating standard deviation becomes a time 

consuming process. Due to this reason actual mean 

method is not used frequently. 

(ii)  Assumed Mean Method 

Following are the steps for calculating standard 

deviation under assumed mean method, 

1. Take the deviations from assumed mean i.e., [X -k] 

and denote them as ' d' . 

2. Multiply each deviation with their respective 

frequencies and obtain sum of it and denote it as E.g. 

3. Square each of the deviations and denote it as d2. 

4. Multiply each of the squared deviations with their 

respective frequencies and obtain the sum of them, 

Efd2  

Finally substitute the values of Zfd, Efd2  and N by 

using the following formula to ascertain the value of standard 

deviation. 

a 
 = 

	

	 Flfd]2 

N L N 
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Example 1 

The annual salaries of a group of employees 

Salaries (in Z 000) 45 50 55 
Number of Persons 3 5 8 

Calculate standard deviation. 

Solution : 

Calculation of Standard ID 

45 

50 

55 

60 

65 

70 

75 

80  

f 

3 

5 

8 
7 

9 

7 

4 

7 

— 15 

— 10 

—5 

0 

5 

10 

15 

20 

l

iEfd 2  [

N

Efd
]2  

16000  [181
2 

= V120-12.96 

= V107.04 

=10.35 

(iii)  Step Deviation Method 

Under step deviation method, deviations are calculai 
and these deviations are divided by the width of class into 

If there are any unequal class intervals, then the dei 
and are shown by 'c' rather than ̀ i' in the standard deviati( 

Formula for calculating standard deviation is, 

iEfd2  rEfl
2 

X 
N L N 

Where, 

d = 
(X - A)  

i = Class interval. 

SIA PUBLISHERS AND DISTRIBUTORS PV 
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Ire given in the following table, 

60 65 70 75 80 

7 9 7 4 7 

leviation with Assumed Mean 

d2  f x d f x d2  

225 — 45 675 

100 — 50 500 

25 — 40 200 

0 0 0 

25 45 225 

100 70 700 

225 60 900 

400 140 2800 

Efd = 180 Efd2  = 6000 

ted by subtracting assumed mean from the respective midpoints 
-vat i.e., "i". 

iations of midpoints are divided by the lowest common factor 
Hi formula. 

VT. LTD. 



UNIT-4 : Measures of Dispersion, Skewness and Kurtod 
Example 2 

The annual salaries of a group of employees are give 

Salaries (in Z 000) 25 30 35 40 

Number of persons 3 5 8 7 

Calculate standard deviation. 

Solution : 

Calculation of Stand 

X f [X — 40]/5 
d 

d2  

25 3 —3 9 

30 5 —2 4 

35 8 -1 1 
40 7 0 0 

45 9 1 1 

50 7 2 4 

55 4 3 9 

60 7 4 16 

N = 50 

— 
l

iEfd 2  [ Zfd 2  

N  N X 

Efd2  = 240; N = 50; ifd = 36; i = 5 

240 [31
2 

)< 
G  = 50  50 - 

= V4.8-0.5184x5 

=,/4.2816x5 

= 2.07 x 5 

a=10.35 

Q19. What are the steps involved in calculating standarc 
computation. 

Answer : 

Similar to the discrete series, in continuous series also stall( 
method or assumed mean method or step deviation method. But us 

Formula 

a = 
Efd2  [Wd12 

 x 
 

IV N JJ  

Where, 

d— 

 (m-A) 
,  i = Class interval. 

   SIAVPUBL 
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n  in the following table, 

45 50 55 60 

9 7 4 7 

lard Deviation 

f x d f x d2  

—9 27 
—10 20 
—8 8 
0 0 
9 9 
14 28 
12 36 
28 112 

Efd = 36 Efd2  = 240 

I  deviation for continuous series? Discuss its 

lard deviation can be calculated by using actual mean 
ually step deviation method is followed, 

.ISHERS AND DISTRIBUTORS PVT. LTD. 
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Steps 

Following are the steps for calculating standard deviation, 
1. Determine the mid-points of various classes. 
2. Calculate deviations [X - A] by subtracting assumed mean (A 
3. Divide the deviations by the width of class interval i.e., ̀ i' am 
4. Multiply each of the deviation with their respective frequenci 
5. Obtain the square of each deviation i.e., d2. 
6. Multiply each squared deviation with their respective frequen 
Example 

Calculate standard deviation of the following series. 

Daily Wages of Workers 
(In Z) 

100 -105 
105 -110 
110 - 115 
115 - 120 
120 - 125 
125 -130 
130 -135 
135.140 
140 -145 
145 -150 
150 - 155 
155 - 160 

Solution : 

Computation of Standar 

Wages Mid-point 
(X) 

f (X-A) 
d = 5 

_ (X-122.5) 
5 

100 - 105 102.5 200 -4 
105 -110 107.5 210 -3 
110 -115 112.5 230 -2 
115 -120 117.5 320 -1 
120 -125 122.5 350 0 
125 -130 127.5 520 1 
130 -135 132.5 410 2 
135 -140 137.5 320 3 
140 -145 142.5 280 4 
145 - 150 147.5 210 5 
150 - 155 152.5 160 6 
155 -160 157.5 90 7 

N = 3300 
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)  from each value of the mid-point [X]. 

d  denote this column by d' 

es and obtain a total and denote it as lid 

[cies and obtain a total and denote it as EfcP 

Amber of Workers 

200 
210 
230 
320 
350 
520 
410 
320 
280 
210 
160 
90 

d Deviation 

d2  fxd fxd2  

16 —800 3200 

9 —630 1890 

4 —460 920 

1 —320 320 

0 0 0 

1 520 520 

4 820 1640 

9 960 2880 

16 1120 4480 

25 1050 5250 

36 960 5760 

49 630 4410 

Efd = 3850 Efd2  = 31,270 



NIT-4 : Measures of Dispersion, Skewness and Kurtosis 

fd 2  Efd 
6 =  

	

	x 
N  N 

1

131,270 (3850)2  
X 5 

3300 (3300 

= V9.476-1.361 x 5 

=,/8.115 x 5 = 2.849 x 5 

= 14.24 

20. Explain the following, 

(a) Coefficient of Variation (CV) 

(b) Combined standard deviation. 

nswer : 

i) 	Coefficient of Variation (CV) 

Coefficient of Variation (CV) was proposed by Karl Pearson. It is usec 
distribution with greater C.V. is considered as more variable or less con 
stribution and the distribution with less C.V is considered as less varial 
ore homogeneous distribution. 

Coefficient of variation —
Standard deviation 
 x100 

Arithmetic mean 
OR 

C.V = - 
a
= x 100 
X 

)) Combined Standard Deviation 

Combined standard deviation is used to calculate combined 
.?.noted as 6 l2. 

ormula for Combined Standard Deviation of Two Groups 

(512 = 
N26q + Ar1di

2  + N2d2
2  

N I  + N2  

Where, 

a
12 

= Combined standard deviation. 

a
1 
 = Standard deviation of first group. 

a
2 

= Standard deviation of second group. 

1
x1  217121 

d2 ;172 -1121 

rote: The above formula can be extended depending upon the number of 

   51A PUBLIS 



to compare the variability of two or more distributions. 
sistent, less uniform, less stable or less homogeneous 
ble or more consistent, more uniform, more stable or 

standard deviation of two or more groups. It is 

groups. 
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PROBLEMS ON DELI 

Q21. Compute Quartile Deviation and its Co-efficient from t 

Marks 10 20 30 
No. of students 5 8 16 

Solution : 

Calculation of Coefficient of C 

Marks Frequency CL 
10 5 

20 8 

30 16 

40 9 

50 7 

60 2 

Q1 = Size of 
N

4 

 +1

th  item 

47+1 48 
4 4 = 12th item 

Size of 12th item is 20. Thus, Q1  = 20 

Q3  = Size of 3 (N

4

+1)th item 

3x48 
- 36th item 4 

Size of 36th item is 40. Thus, Q3  = 40 

Q.D  = Q3 2- Q1  40-20 _ 10  
2 

Q3  -Q1 40-20 20 
- = 0.333 Q3  +Q1 40+20 60 Coefficient of Q.D =  

Q22. Goals scored by two football teams A and B in som 

No. of goals scored 0 1 2 3 4 
No.ofMatchesofTeamA 27 9 8 5 4 
No.ofMatchesof TeamB 17 9 6 5 3 

What is to be found? 

Solution : 

In this problem we can find out the consistency of both team 
show the result as which team is more consistent in its perfol 

Co-efficient of variation, C.V = x100 
X 

Let team A be denoted as X and team B be denoted as Y. 
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lATIONS 

he following data, 

40 50 60 
9 7 2 

(Model Paper-I, Q12(b) IOct./Nov.-16, Q11(a)) 

)uartile Deviation 

imulative Frequency 
5 

13 

29 

38 

45 

47 

e matches were as follows: 

March/April-16, Q11(a) 

A and B with the help of co-efficient of variation and 
-mance by comparing the co-efficient of variation. 



X 

X—R(R=10.6) 

X x2  Y 

27 16.4 268.96 17 
9 — 1.6 2.56 9 
8 — 2.6 6.76 6 
5 — 5.6 31.36 5 
4 — 6.6 43.56 3 

EX = 53 Ex = 0 Ex2 = 353.2 EY = 

Team A Team B 

.k
- 
=

IX 
N 

53 
- 5 

yf =10.6 

(17 x  = N  

- 
A1

353.2  
5 

= V70.64 

= 8.40476 

C.V=  
X 

 x 100 

— 
8.40476 

x100 
10.6 

C.V= 79.290 

= EY 
N 
40 
5 

Y =8 

a
Y   

= 4.89897 

a, 
C.V = x 100 

= 
4.89897 

 x100 
8 

C.V= 61.237 

UNIT-4 : Measures of Dispersion, Skewness and Kurt& 

As C.V of team 'B' is less, it is more consistent. 
Q23. Calculate standard deviation and its coefficient for tt 

X 2 4 6 8 10 12 15 
f 5 15 20 25 25 20 8 

Solution : 
Calculation of Standard Deviatic 

x f fx d = [x — 8] 

2 5 10 —6 
4 15 60 —4 
6 20 120 —2 
8 25 200 0 
10 25 250 2 
12 20 240 4 
15 8 120 7 

N = 118 Efx = 1000 

PUBI 
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Y - Y(Y = 8) 

Y y2 

9 81 

1 1 
-2 4 
-3 9 
- 5 25 

10 Ey = 0 Ey2  = 120 

ie following data: 

Sept./Oct.-15, Q11(a) 

In with Assumed Mean 

d2  fd fd2  

36 -30 180 
16 -60 240 
4 -40 80 
0 0 0 
4 50 100 
16 80 . 320 
49 56 392 

Efd = 56 Eli!' =1312 
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Mean (X) for discrete series = 

N = 118 

EfX = 1000 

1000  
Mean =  118 — 8.474 

Standard Deviation (a) = /fd2  (Ifd)2  
\i 

 l  
N  N 

1 1312  (  56  )2  
\ 118 118 

= V11.1186 —(0.4745)2  

— V11.1186-0.2252 

= J10.8934 

= 3.300 

Coefficient of a =  
X 

Since, X = 8.474, S.D = 3.300 

3.300 
Coeff 6 —  

8.474 
Coeff 6 = 0.389 

EfX 
N 

S.D 

Q24. Calculate mean deviation and its co-efficiei 

Class Intervals 0-10 10-21 
Frequency 6 28 

Solution : 

Calculation of Mear 

Class 
Interval 

Frequency 
(F) 

Cumu. Freq. 
C.F 

N 

0-10 6 6 

10-20 28 34 

20-30 51 85 

30-40 11 96 

40-50 4 100 

N = 100 

Median = Size of 
Nth 

 item 
2 

100 
= —2 =50 

Median lies in the class 20-30 
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It from median to the following data: 

) 20-30 30-40 40-50 

51 11 4 

March/April-15, Q11(a) 

Deviation from Median 

lid-Value 
(X) 

ID! = ix — mdj 
Ix — 23.141 

fix — mdl 
fIDI 

5 18.14 108.84 

15 8.14 227.92 

25 1.86 94.86 

35 11.86 130.46 

45 21.86 87.44 

EfIDI = 649.52 

✓T. LTD  



of Dispersion, Skewness and Kurtosis 

L+ 2  xi 

20+ 
[50

51

-34]

x10  

20+ [11x10 
51 

20 + 3.14 

23.14 

(M.D) - EFID

N 
 

649.52  
100 

= 6.4952 

M.D 
- Median 

= 6.4952  

= 0.281. 

23.14 

ibined mean and standard deviation to the following data. 

Series A Series B 

iber 200 250 

in 25 10 

idard Deviation 4 3 

) ;  N2=250 

; X2 = 10 

cy
2= 

3 

Ln 

.ki+N2:12  
N1+N2 

00x 25)+ (250x10) 
200+250 

00 7500  
450 

= 16.66 

62 = 16.66 

SIA PUBLISHERS AND DIS 
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Computation i 

Size f c.f Mid-valu 
(M) 

0-10 

10-20 

7 

12 

7 

19 

5 

15 

20-30 18 37 25 

30-40 25 62 35 

40-50 16 78 45 

50-60 14 92 55 

60-70 8 100 65 

N = 100 

172 
Combined standard deviation 

(v12= 

d1  = IX I-X121= 125-16.661 

d1  = 8.34 

d2 = X2- = 110-16.661 

d2  = 6.66 

cy
12 

= .
1  200x (4)2 + 250x (3)2 + 200x (8.34)2  - 

200 + 250 

= 
,1

3200+2250+ 13911 + 11089  
450 

/30450  - V67.67 = 8.23. V 450 

ATI  +N2  ill 

 Ni CY-F N2 C5i + Ni404 +N2   

Q26. Find the Mean Deviation and its coefficient thi 

Size 0-10 10-20 20-30 30 

Frequency 7 12 18 ; 

Solution : 

N 100  
2 2 

= 50 

c.f is just greater than 50 is 62 

Median lies in the class 30-40 

Median = L+  xi 
f 

/ = 30 

i = 10 

f = 25 

p.cf = 37 

SIA PUBLISHERS AND DISTRIBUTORS PV 
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I- 250x (6.66)2  

rough Median. 

-40 40-50 50-60 60-70 

t5 16 14 8 

March/April-17, 011(a) 

of Mean Deviation 
Le I M=A1= 

1 M 35.21 
f1M-A 1 = f1D1 

30.2 211.4 
20.2 242.4 

10.2 183.6 
0.2 5.0 
9.8 156.8 

19.8 277.2 
29.8 238.4 

DID' = 1314.8 

FT. LTD.  



UNIT-4 : Measures of Dispersion, Skewness and I 

M.D from median 

= 30450

25

-37)
x10  

13 
= 30 +  x 10 

= 35.2 

M I DI  
N 

1314.8  
100 

= 13.148 

Calculation of Coefficient of MD through Median 

Coefficient of M.D through Median = M.D about Mc  Median 
13.148  
35.2 

= 0.374. 

Q27. Find the standard deviation and coefficient of v 

Marks Upto 10 Upto 20 Upto 30 
No..of Students 12 30 65 

Solution : 

Converting the given cumulative frequencies into sin 
20 — 30 etc.,. 

Calculation of Standard Deviat 

Marks 
Mid point 

(X) 
No. of 

Student (f) 
d = 

(, 

0 — 10 5 12 

10 — 20 15 18 

20 — 30 25 35 

30 — 40 35 42 

40 — 50 45 50 

50 — 60 55 45 

60 — 70 65 20 

70 — 80 75 8 

If(N) = 230 

Standard 1 

=i

i[Efd2  x i  
N 

I (Efd 1 
N Deviation (a) j 

/fd2  = 753 ; Efd = 125 ; N = 230 and i = 10 

753] 

(230

125 , a = 11[-
230 

— — x10 

SIA 



Kurtosis 173 

!dian  

ariation from the following data, 

Upto 40 Upto 50 Upto 60 Upto 70 Uptci 80 

107 157 202 222 230 

(Model Paper-II, Q12(a) I March/April-13, Q11(a)) 

wle frequencies and taking class intervals as 0 —10, 10— 20, 

ion and Coefficient of Variation 

X-35 
d2  fd fd2  10 

A. ---- 35) 

—3 9 —36 108 

—2 4 —36 72 

—1 1 —35 35 

0 0 0 0 

1 1 50 50 

2 4 90 180 

3 9 60 180 

4 16 32 128 

Ifd=125 Ifd2=753 

PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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a = V3.274 - (0.543)2  x10 

a = j3.274-0.295 x10 

= V2.979 x10 

= 1.726 x 10 = 17.26 

a = 17.26 

Coefficien t of }  a 
-.-_x100 

variation (C.V) X 

a= 17.26, X = ? 

x- = A  ± Efd x 
N 

A = 35 ; Efd= 125 ; N= 230 and i = 10 

125 

= 
35 

 +230 
x 10 

= 35 + 0.543 x 10 

= 35 + 5.43 

= 40.43 

= 40.43 

C.V = a =x100 
X 

C.V = 
17

'
26 

 x100 40.43 

= 0.4269 x 100 

C.V = 4269 

Q28. The following data are given for two comp; 
employees, find out, 

(I) Which company has higher average pr 

(ii)  Which company has a smaller dispersi 

Productivity per employees 

Mean 

Variance 

No. of Employees 

Solution : 

Finding out, 

(i) Which company has higher average produc 

(ii) Which company has a smaller dispersion of 

SIA PUBLISHERS AND DISTRIBUTORS F 
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anies. Combining the data for groups of male and female 

oductivity per employee? 

on of the productivity? 

Company A Company B 

Male Female Male Female 

30 

8 

40 

20 

3 

10 

27 

12 

20 

32 

5 

30 

March/April-14, 11(a) 

tivity per employee. 

the productivity. 

'VT. LTD.  



JNIT-4 : Measures of Dispersion, Skewness and Kurt 
Given that, 

For company A, 

ni = 40, n2 =10, Y1 = 30, X2  = 20, I:q= 8, az = 3. 

For company B, 

n1  = 20, n2  = 30, Xi  = 27, X2 = 32, oi= 12, Oi = 5. 

Which Company has Higher Average Productivity P 

X12 
n1X1  +n227172  

 

ni +n2  

Company A, 

/12 
40 +10 

1400  
= 28 

50 

Company B, 

Y12 = 
(20x27)+(30x32) 

1500  
50 = 30 

Company `13', has higher average productivity per employ 

(ii)  Which Company has a Smaller Dispersion of the Pr 

Finding combined variance and combined standard deviat 

a 
C.V = 

X
= x 100 

Company A 

Combined variance, 

2 2 niai +n262 n.n2
2 (i1-42)2 n1  +n2 (ni +n2 ) 

(40x8)+(10x3) 40x10 — 
40+10 (40+10) 

2  (30 — 20)2  

350 400 =   x 100 = 23 
50 2500 

Combined standard deviation, 

= 23 =4.8 

C.V = a x 100 
X 

= —
4.8 

x 100 
28 

= 17.14% 

SIA PUI 

(40x30)±(10x20) 

20 + 30 



osis 175 

er Employee 

ree. 

oductivity 

ion of males and females for co-efficient of variation. 

3LISHERS AND DISTRIBUTORS PVT. LTD. 
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Company B 

Combined variance, 

nlal 2 2 + n2a2  
(il -;172)2  nl  +n2 (ni +n2)2  

(20x12)+(30x5) 20x30  
20+30 (20+30)2  

390 600  
= 

50 
+ 

2500 
(25) 

= 13.8 

Combined standard deviation, 

= V13.8 = 3.71 

a 
C.V 

X 
 x 100 

3.71 
—  30 x 100 = 12.36% 

(27 — 32)2  

Company 'B' has a smaller dispersion of the 
productivity. 

4.4  MEASURES OF SKEWNESS —
KARL PEARSON'S COEFFICIENT 
OF SKEWNESS, BOWLEY'S 
COEFFICIENT OF SKEWNESS, 
KELLY'S MEASURE OF SKEWNESS 

Q29. Write in detail about the concept of Skewness. 

Answer : 

Skewness 

Skewness refers to lack of symmetry in a frequency 
distribution. In order to have an idea regarding the shape of 
the curve, skewness is studied. By making use of the given 
data, the shape of the curve can be drawn. The distribution 
is called symmetrical or skewed, if the distribution satisfies 
the following conditions., 

(a) Mean, median and mode should fall at distinct points. 

(b) Quartiles should not be at equal distance from median. 

(c) The shape of the curve drawn by utilizing the given 
data is not symmetrical. 

(d) The curve stretched more towards one side than to 
the other side. 

Skewed distribution may be either positively skewed 
or negatively skewed. 

511A PUBLISHERS AND DISTRIBUTORS PVT 
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1. Positively Skewed Distribution 

If the longer tail of the distribution is towards the 
higher values or right hand side, the skewness is positive. 
Positive skewness occurs when mean is increased 
some unusually high values thus satisfying the foll owirh: 
properties, 

(i) Mean > Median > Mode 

(ii) Right tail is longer than its left tail 

(iii) (Q3  — Median) > (Median — Q1). 

Skewed 
to right 

Figure: Positively Skewed Distribution 

2. Negatively Skewed Distribution 

If the longer tail is towards the lower value or left 
hand side, the skewness is negative. 

Negative skewness arises when mean is decreased by 
some extremely low values, thus satisfying the following 
properties, 

(i) Mean < Median < Mode 

(ii) Left tail is longer than its right tail 

(iii) (Q3  — Median) < (Median — Q1). 

Skewed 
to left 

Figure: Negatively Skewed Distribution 

Q30. Explain the different measures of skewness. 

Answer : 

Measures of Skewness 

Statistical measures of skewness is used to determine 
the extent and direction of a symmetry in a series. 

These measures are pf two types, 

(i) Absolute measure of skewness 

(ii) Relative measure of skewness. 

.  LTD.  



res of Dispersion, Skewness and Kurtosis 
lleasure of Skewness 

le skewness (SK ) = Mean - Mode 

ite skewness = Mean - Median. 

skewness is calculated on the basis of quartiles, the following formul 

le skewness = Q3  + Qi  - 2Q2  

easure of Skewness 

asure of skewness is also known as the coefficient of skewness. It is ( 
in relation to some measure of dispersion. The following are the co 

wson's coefficient of skewness 

y's coefficient of skewness. 

coefficient of skewness. 

on's Coefficient of Skewness 

ent of skewness given by Karl Pearson can be defined as, 

Mean - M ode 
S.D 

is inadequately defined then an approximate relationship, Mode = 3 
reduces to, 

= 

3(M  ean - Median)  
S.D 

:oefficient of Skewness 

ent of skewness given by Bowley's is defined as, 

(Q3  -Median)-(Median- Q1 ) 
(Q3  - Median) + (Median - Q1 ) 

+ Q, -2Median 
Q3 - Q1 

e  is based on quartiles and is also called the quartile coefficient of sk 

efficient of Skewness 

rig formula is proposed by Kelly for measuring the skewness on the 
iinth deciles. 

P10  + P„ - 2 Median 
P90 PIO 

D1  +  -2  Median 
D9  -D1  

Kelly's coefficient of skewness 

SIA PUBLISHERS AND D 
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a is used, 

lefined as an absolute measure of 
efficient of skewness, 

Median — 2 Mean is used hence, 

ewness. 

10th and 90th percentiles and also 



178 
As Bowley's measure has ignored the two utmost quarters of1 

by considering the two percentiles (or) deciles equidistant from tl 
whole data for any measure. 

Moreover, this method is not common in practice as it has o 
Therefore, Karl Pearson's method is mostly used in practice. 

PROBLEMS ON KARL PEAR: 
 

N'S C 
Q31. Calculate Karl Pearson's co-efficient of skewness frc 

Age in Years 10-20 20-30 31 

No. of Persons 18 20 
Solution : 

Calculation of Karl Pearson's Cc 

Age Mid point 

(x) 

f 
X — A 

d — 10 
(A = 35) 

10-20 15 18 — 2 

20-30 25 20 — 1 

30-40 35 30 0 

40-50 45 22 1 

50-60 55 10 2 

Et(N) = 100 

Karl Pearson's Coefficient of Skewness, 

S 
Mean — Mode 

k =  

Calculation of Mean (i) 

Mean (i) =A+ 
Efd 

 xi 

A= 35, Zfd 14, N= 100 and i = 10 

Mean (x) = 35 + 
(-14

100

) 
 x10 

Mean (Y) = 33.6 

Calculation of Mode 
Mode lies in the class 30-40 

Mode=L+ 
Al  

xi 
Al  + A2  

L = 30 

Al = 30 — 20 = 10 

A2 30 — 22 = 8 

i = 10 

Mode = 30 + 
10  

10+8 
x 10 

= 30 + 5.55 

= 35.55 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LT[ 



BUSINESS STATISTICS.' 
the required data. Bowley's measure is broaden/enlargec 
ae median. Since, it will be more suitable to cover the 

nly one theoretical attraction depending on percentiles.  

DEFFICIENT OF SKEWNESS 

)m the following data: 

0-40  40-50 50-60 

30 22 10 

March/April-15, Q11(b) 

!oefficient of Skewness 

d2  fd fd2  

4 —36 72 

1 — 20 20 

0 0 0 

1 22 22 

4 20 40 

Efd = — 14 Efd2  = 154 



SkP  = Mean — Mode 

 

a 

 

Mean 

4 

UNIT-4 : Measures of Dispersion, Skewness and 
Calculation of Standard Deviation (a) 

Efd 2   ) (Efd 
x 

 

(15040) ( --1(1:01  
X 10 

= V1.54-0.0196x10 
= 12.33 

Karl Pearson coefficient of skewness, 
Mean —Mode S

kp 
 = 

a 
33.6 —35.55 

12.33 
SkP  =- 0.158. 

Q32. Calculate Karl Pearsons coefficient of skewnes 

X 10 11 12 13 14 1 

f 2 4 10 8 5 

Solution : 

Let A = 12 

Calculation of Karl Pearsoi 

X f d = X —A 

(A = 12) 

10 2 —2 
11 4 —1 
12 10 0 
13 8 1 
14 5 2 
15 1 3 

Ef=30(N) 

Karl Pearson's coefficient of Skewness is given by, 

Mean is denoted by )7 

i=A+ 
Efd  
N 

13 
= 12 + 30 
= 12 + 0.433 

= 12.43 

Mean = 12.43 

514 
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; s , 

5 

1 

[Oct./Nov.-16, Q11(b) I Oct./Nov.-12, Q11(b)] 

n's Coefficient of Skewness 

L d2  fd fd2  

4 -4 8 
1 -4 4 
0 0 0 
1 8 8 
4 10 20 
9 3 9 

E fd=13 Efd2=49 

PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Mode 

As the maximum frequency is 10 and X value corresponding 

.*.  Mode = 12 

Standard Deviation 

a= eiNd2  [T]2  ] 

49 13 
a  = 11[30 

 [ 3012 
 

a = V1.63 - (0.43)2  

= V1.63-0.18 

= VIT5 = 1.20 

a = 1.20 

By substituting mean, mode and a values in S,
1
, formula, we 

Mean — M ode 
S.D 

12.43 —12 0.43 
S =  — 0.36 k' 1.20 1.20 

Karl Pearson's coefficient of Skewness (SO is 0.36. 

Q33. Find Karl Pearson's coefficient of Skewnes: 

Wages more than (in Z) 5 15 25 35 

No. of Earners 100 80 75 60 

Solution : 

As data given in the problem is in the form of cummulative 
frequencies by taking class intervals as 5 - 15, 15 - 25, 25 -35 and 

Wages No. of Earners 

5 - 15 100 

15 - 25 80 

25 - 35 75 

35 - 45 60 

45 - 55 55 

55 - 65 20 

65 - 75 0 

MA PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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to such frequency is 12 the value of mode, is '12'. 

;et, 

45 55 65 

55  20 0 

March/April-13, Q11 (b) 

frequency distribution, first convert them into simple 
so on. 

f 

100 — 80 = 20 

80 — 75 = 5 

75 — 60 = 15 

60 — 55 = 5 

55 — 20 = 35 

20 — 0 = 20 

0 



UNIT-4 : Measures of Dispersion, Skewness and Kurtos 
Calculation of Karl Pearson's Coefficient of Skewness 

Let A = 60 

Wages Mid point 
(X) 

f -X 60 d = 
10 

5 —15 10 20 —5 

15 —25 20 5 —4 

25 — 35 30 15 —3 

35 — 45 40 5 —2 

45 — 55 50 35 —1 

55 — 65 60 20 0 

65 — 75 70 0 1 

a (N) 
= 100 

S kP 
Mean —Mode 

 

6 

 

Calculation of Mean 

Mean (7Z) = A + 
Efd 

 xi 

A = 60, Zfd = —210, N= 100 and i = 1.0 

Mean( )7 ) = 60 + 
(—  

100
210) x 10 

= 60 + (-21) = 60 — 21 = 39 

Mean= 39 

Calculation of Mode 

In order to find out mode, we need to prepare grouping table 

Wages 
Frequc 

Column® Column® Column® 

5 — 15 20 
1 25 

15 — 25 5 
1 20 

25 — 35 15 
120 

35 — 45 5 
1 40 

45 — 55 35 
1 55 

55 — 65 20 
1 20 

65 — 75 0 

SIA PUBL 
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fd2  

—100 500 

—20 80 

—45 135 

—10 20 

—35 35 

0 0 

0 0 

Ifd2=770 

f •• 

and analysis table. 

.ncies 

Column® Column 0 Column© 

40 — 

_ 25 — 

— 55 

60 
55 — 

ISHERS AND DISTRIBUTORS PVT. LTD. 



Analysis Table 

lumn No. 
Maximum 
frequency 

Class interval correspond 
maximum frequency 

1 35 45 - 55 

2 .55 45 - 55 55- 

3 40 35 - 45 45 - 55 

4 60 35 - 45 45 - 55 55 - 

5 55 45 - 55 55 - 

6 55  25 - 35 35 - 45 45 - 55 

1 3 6 3 

we analysis table, it is clear that class interval 45 - 55 occurred maxis 
ss interval 45 - 55. 

=L+ 
Ol

x i 
+ A2  c 

Lower class limit of the modal class. 

Difference between the frequency of the modal class 
of the class preceeding the modal class. 

Difference between the frequency of the modal class 
of the class succeeding the modal class. 

Class interval of the modal class. 

35 - 5 = 30; A2  = 35 - 20 = 15 and i = 10 

45+ 
0  

30 +15 x 10 = 45 + 
45 

 x 10 = 45 + 6.67 

51.67 

andard Deviation 

Efd 
x 

 
N 

s fd= -210 and N= 100 

770 -210  
\[1oo] [ 100 

2 

x10 

3/7.7 - (-2.1)2  x10 = V7.7 - 4.41 x10 = J.29x10 

1.81 x 10 = 18.1 

18.1 

vlean - Mode 
a 

ERS AND DISTRIBUTORS PVT. LTD 
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Ling to 

-  65 

- 65 

- 65 65 — 75 

1 

num number of times. Therefore, 



UNIT-4 : Measures of Dispersion, Skewness and 
Mean = 39, Mode = 51.67 and a = 18.1 

=39-51.67 
18.1 

-12.67

8.1 

 
1 

= — 0.7 

Skp =-0.7  

Q34. Find Karl Pearson's coefficient of skewness fc 
result. 

Class 3-7 8-12 13-17  

Frequency 108 580 175 

Solution : 

Convert the distribution to exclusive form and calcu 

Calculation of Karl Pears( 

Class Mid-point 

(m) 

Frequency 

(f) 

C.f 

2.5 — 7.5 5 108 108 

7.5 — 12.5 10 580
. 

 688 

12.5 — 17.5 15 175 863 

17.5 — 22.5 20 80 943 

22.5 — 27.5 25 32 975 

27.5 — 32.5 30 18 993 

N = 993 

S = 
kP 

Mean — Mode 

 

  

Computation of Mean 

Mean (;f) = A + —
Efd 

Where, 

A = Assumed mean 

f = Frequency 

d = Deviations of mid-points from assut 

N = Number of observations 

i = Class interval of the median class. 

Let, A =--- 15 

Mean = 15 + 
-598 

x5 
993 

= 15 — 3.01 = 11.99 

SIA 
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)r the following distribution and comment on the 

18-12 23-27 28-32 

80 32 18 

March/April-14, Q11(b) 

date Karl Pearson's coefficient of skewness. 

m's Coefficient of Skewness 

(m —15)/5 

(d) 

d2  fd fd2  

—2 4 —216 432 

—1 1 —580 580 

0 0 0 0 

1 1 +80 80 

2 4 +64 128 

3 9 +54 162 

/fd= —598 Ifd2= 1382 

ned mean 

PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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Computation of Mode 

By inspection, mode lies in the class 7.5 — 12.5 

Mode = L + x i 
A1 + A2  

Where, 

L = Lower limit of the modal class i.e., 

A l = Difference between the frequency of r 

i.e., 580 —108 = 472 

A2  = Difference between the frequency of t 

i.e., 580 — 175 = 405 

i = Class interval of the modal class. 

i.e., 5 

Mode = 7.5 +  
472 x  5 

472+ 405 

= 7.5 + 
472

x5 
877 

= 7.5 + 2.69 = 10.19 

Computation of Standard Deviation (S.D) 

S.D (a) = Pfd2  [12  xi 
N   

EfcP = 1382; Efd = —598; N= 993 and i = 5 

1

11382 (-598)2 
 x5 a = 

993 993 

= V1.392-0.363x5 

= V1.03x5 = 1.015 x 5 = 5.075 

Mean— Mode 
S.D 

Coefficient of Skewness- 
11.99-10.19 

5.07 

1.8 
— 5.07 

= 0.355 

SIA PUBLISHERS AND DISTRIBUTORS PVT 
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5  

nodal class and the frequency of the per-modal class. 

nodal class and the frequency of the post-modal class. 

▪ L▪  TD 



UNIT-4 : Measures of Dispersion, Skewness and Kurtos 

PROBLEMS ON BOWLEY'S COEFI 

Q35. From the following calculate skewness based on qi 

Income(?) Below 200 200-400 400-600 600 
No. of persons 25 40 80 

Solution : 

Bowley's co-efficient of skewness is based on quartiles. 

Calculating of Bowley's Co-eff 

Income No. of 
Persons 

0 —  200 25 

200 — 400 40 

400 — 600 80 

600 — 800 75 

800 — 1000 20 

1000 — 1200 16 

Ef = 256(N) 

Bowley's coefficient of skewness is, 

+Q1  —2 2 Median 
SKB  =  

Q3 — Q1 

Calculation of Median 

INl
th  

Median = Size of 
L 

2 I observation 

N = 256 

256] 
Median [ 

	

	th  observation 
2 

= 128th  observation 

Median lies in the class 400 — 600 

Median = L 
—p.c.f 

 

x i  
f 

 

Where, 

L = 400, —
N 

=128, p.c.f = 65,f = 80, i = 200 
2 

Median = 400 + 
128 — 65 

80 
 x 200 

= 400 + —
63 

x 200 
80 

= 400 + 157.5 

Median = 557.5 

SIA PUBL 
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ICIENT OF SKEWNESS  

uartiles. 

-800 800-1000 1000-Above 
r5 20 16 

(Model Paper-II, Q12(b) I March/April-16, Q11(b)) 

icient of Skewness 

Cumulative 
Frequencies (C.F) 

25 

65 

145 

220 

240 

256 

.ISHERS AND DISTRIBUTORS PVT. LTD. 



of Quartiles Q3  and Qi  

3Nl
tn  

Q3  = Size of [7
,
-.1 observation 

N = 256 

Q  - [ 
4

3(2561
ht  

3 

  

[768].  
- 4 

= 192th observation. 

in the class 600 - 800 
3N 

 - p.c.f 
L+ 4 xi 

f 

.  600, 
3N

71- = 192, p.c.f = 145,f = 75, i= 200 

600 + 
192 -145 

x 200 
75 

ft 47 
600 +T-

5 
 x 200 

=  600 + 125.33 

725.33 

N th  
=  Size of [

4 
observation 

=  256 

256 
=  Size of HT]

th  
observation 

=  64th observation 

ies in the class 200 - 400. 

N p.c.f 
L+

4 
xi 

f 

=  200, = 64, p.c.f = 25,f = 40, 1 7  200 

=  200 + 
64 

 40 

- 25 
x 200 

=  200 + —
39

x 200 
40 

=  200 + 195 

= 395  

LISHERS'AND DISTRIBUTORS PVT. 'tD.  



UNIT-4 : Measures of Dispersion, Skewness and Kurtosi 
Now substituting the values of median, Q3  and Q1  in SKB  form 

+ Ql -2Median 
SKB  = 

Q3 Q1 

Q3  = 725.33, Q1 = 395 and Median = 557.5 

725.33 + 395 — 2(557.5) 1120.33  —1115 5.33 
725.33-395 330.33 330.33 

SKB  = 0.016. 

Q36. Calculate coefficient of skewness based on quartiles. 

Solution 

Wages (Z) 55-58 58-61 61-64 64-67 67-7 
No. of Workers 12 17 23 18 10 

: 

Bowley's coefficient of skewness is based on quartiles. 

Wages No. of Workers 

55 - 58 12 

58 - 61 17 

61 - 64 23 

64 - 67 18 

67 - 70 10 

Ef = 80(N) 

Bowley's coefficient of skewness based on quartiles, 

— 
Q3  ±  - 2 med 

Q3 -Q1 
N 

Q1  = size of 4th item 

N=80 

80 th Q
i 
 = 4 = 20 observation 

Q1  lies in class 58 — 61 

Q1=L+
NI4—p.c.f 

xi 

L= 58, N=80,p.cf= 12,f = 17 and i = 3 

= 58+ 

20-12 

 x3 
17 

=58+8x3 
17 

= 58 + (0.4706 x 3) 

= 58 + 1.411 

Ql = 59.411 

5!4 PUBL 



is 191 
tula 

'0 

Sept/Oct.-15, 011 (b) 

:umulative Frequency C.F 

12 

29 

52 

70 

80 

CC ' 
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3 
3N = size of —
4
-th observation = 

3(80)  

- 4 
)3 =60 

le class of 64 - 67 

3N 
p.c.f 

Q3  =L+ xi 

3N 
L = 64, 

4 
 - 60, p.c.f = 52,f = 18, i = 3 

7
3 
 = 64+ 6018

-52 

x13 

=64+8x3 
18 

= 64 + (0.444 x 3) 

= 64 + 1.332 

=  65.332  

N 80 size of N th observation — = 40 
2 2 

s  in class of 61 -64 

N p.c.f 
red = L+ 2 xi 

L = 61, -N-2  = 40, p.c = 29,f = 23 and i = 3 

an= 61+ 
40-29 

x3 
23 

= 61+ —

11

x3 23 

= 61 + (0.478 x3) 

= 61 + 1.434 

an = 62.434 

g the Q3, Q1, and median values in the SKB  formula, we get, 

Q3  + Q1  - 2 median 
Q3 Q1 

23  = 65.332, Q1 = 59.411, median = 62.434 

65.332+59.411-2(62.434) 
65.332-59.411 

124.74 -124.87  -0.13 
5.921 5.921 

B  = - 0.022. 

HERS AND DISTRIBUTORS PVT. LTD.  



11111-4 : Measures of Dispersion, Skewness and Kurtos 
1107 Calculate Coefficient of Skewness based on Quartiles 

Profit Below 10 10-20 20-30 

No. of companies 5 12 20 

: [March/ 

3owley's coefficient of Skewness is based on quartiles. 

Calculation of Bowley's Coeffil 

Profits No. of Companies(f) Cum 

0-10 5 

10 — 20 12 

20 — 30 20 

30 — 40 16 

40 — 50 5 

50 — 60 2 

Ef= 60(N) 

Calculation of Median 

Median = Size of (—N th  observation 
2 

N= 60 

Median = ( —
60 )th 
 observation 

2 

= 30th observation 

Median lies in the class 20 — 30 

Median = L + 2 — P.c •f xi f 
Where, 

L = Lower limit of the median class interval 

N = Number of observations 

p.cf = Preceeding cumulative frequency to the median class 

f = Frequency of the median class 

i = Class interval of the median class. 

L = 20, N= 60, p.c1=17,f= 20 and i=10 

SIA PUBL 
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30-40 40-50 Above 50 

16 5 2 

April-17, Q11(b) I Oct./Nov.I-14, Q11(b) I March/April-12, Q11(b)] 

;lent of Skewness 

ulative Frequencies (C.f) 

5 

17 

37 

53 

58 

60 
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Median = 20 + 6 0/, "
20

-17 

x10 

=20 +
30-

0

17 

x10 
2 

= 20 + 
20x10 

 =20+ 13 = 20 + 6.5 

= 26.5 

Median = 26.5 

Calculation of Upper Quartile (Q3) and Lower Quartile 
(Q1) 

(3N 111  
Q3  = Size of —

4 
observation 

N = 60 

(
Q3  = Size of 

3(60)  )th 

observation 

(180 Ill  
= —

4  
observation 

= 45th observation 

Q3  lies in the class 30 — 40 

Q3 = L + 
 3N/4  — p.c.f 

xi 

L = 30, N = 60, p.c I = 37,f = 16 and i = 10 

3(60)/ _ 37  
Q3  = 30 + '  

16 
 x10 

= 30 + 
45-37

x10 
16 

=30+ —
16

x10 = 30 + 5 =35 

Q3  = 35 

th 

Q i = Size of (4) observation 

N = 60 

60 th 
Ql = Size of (-

4 
) observation 

= 15th observation 

Q1  lies in the class 10 — 20 

Q1 = L +
N/4 — p.c. f  . 

xi 
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Q3 — Q1  

Q3 +Q1  — 2 Median 

BUSINESS STATISTICS•1 
10,1\r= 60, p.c.f= 5,f= 12 and i = 10 

6(1 _5 
Q1 =10+ x10 

12 

= 10+ 
15-5

x10 
12 

= 10+ 

10

x10 12 

100 
= 10 + 

12 
= 10 + 8.33 

= 18.33 

Ql  = 18.33 

By substituting median, Q3  and Q1  values in S 
formula, we get, 

Q3 = 35, Q1 = 18.33 and Median = 26.5 

35+18.33-2(26.5) 
SKB  —  

35 —18.33 

53.33-53 
16.67 

0.33 
 = +0.0197 

16.67 

SKB  = +0.0197 

PROBLEMS ON KELLY'S COEFFICIENT OF 
SKEWNESS 

Q38. Calculate percentile coefficient of skewness 
from the following positional measures given 
below: 
P90  = 110, 

P10 
 50.67, Median = 75.03 

Solution 
Kelly's Coefficient of Skewness (using percentiles) 

— P10+ P
;  pio 

 — 2M Median  Sk  

50.67 +110 — 2 (75.03)  
110 — 50.67 

_ 160.67 —150.06  
59.33 

10.61 0.179 — 59.33  = 

Kelly's Coefficient of Skewness = 0.179. 

LTD.  



UNIT-4 : Measures of Dispersion, Skewness 
Q39. Calculate Kelly's coefficient of skewness h 

Marks Less than 10  20 30 
No. of Students 0 5 7 

Solution : 

Kelly's Coefficient of Skewness (using deciles) 

Di + D9  — 2 Median  Sk  — D9 — DI 

Class Interval 

0-10 

10 - 20 

20 - 30 

30 - 40 

40 - 50 

50 - 60 

60 - 70 

(11 —C) 
=L+ f xi 

N 82 
10 = 10 =

8.2 

DI  = Size of 8.2 item 

DI  class = 20 - 30 

(10   c) 
= L+ f xi 

=20+ 
8'275 

 x10 

= 20 + (0.457 X 10) 

= 20 + 4.57 

= 24.57 

[ 911s
)9

T  — 
D9  = L+ x 

9x 10 
 = 9 x 

s7)
8 2 = 9 x 8.2 = 73.8 2:- 74 

D9  = Size of 74th item 

N 
1 

D9  class = 60 - 70  D9  = L + 
90 

> 



3nd Kurtosis 191 
)1-  the following frequency distribution: 

40 50 60 70 
10 12 18 30 

Frequency (f) Cumulative 
Frequency (CF) 

0 0 
5 5 
7 12 
10 22 
12 34 
18 52 
30 82 

N = 82 

0 

<1 
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—   

D9  = 60 + 
(7430

52) 
 x 10 

= 60 + (0.733 x 10) 

= 60 + 7.33 = 67.33 

1- 
Median = L +(4 f 

 

—C) 

 x 

N 82 
2— = 2  = 41 

Median = Size of 41th item 

Median class = 50 - 60 

( N
2 

 

Median = L+`  x 

41 — 34  = 50 + x10 18 

= 50 + (0.389 x 10) 

= 50 + 3.89 = 53.89 

+ D9  — 2 Median Kelly's Coefficient of Skewness = 
DI

D9  — DI 

24.57 + 67.33 — 2 (53.89)  
67.33 — 24.57 

91.9 —107.78  _ —15.88  _ 
42.76 — 42.76 — 

4.5 KURTOSIS —  MESOKURTOSIS, PLATY K 
Q40. What is Kurtosis? Give different formulae for measui 

Answer : 

Kurtosis 

Kurtosis in statistics can be referred to as another measure 
central tendency, dispersion and skewness. It enables us to measure 
about kurtosis and skewness is essential for working of statistical I 
not support skewed data or non-mesokurtic data. 

Formulae for Measuring Kurtosis 

Kurtosis means convexity of a frequency curve. It gives us a 
Kurtosis is measured by making use of the coefficients 132  or y2. 

The formula for 02  or y2  is as follows, 

Y2 = 132  3  

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTC 
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— 0.37. 

URTOSIS AND LEPTOKURTOSIS 
ring Kurtosis. 

for defining the frequency distribution in addition to 
the flatness or peakedness of the curve. The knowledge 
rocedures because there exist some procedures that do 

n  idea regarding the flatness or peakedness of the curve. 



UNIT-4 : Measures of Dispersion, Skewness and 

Figure 

Leptokurtic (Leptokurtosis) 

Curve 'A' is more sharply peaked than the normal 
curve `B'. Hence, curve A is called leptokurtic curve. For 
leptokurtic curve 02  > 3 and y2 > 0. 

Mesokurtic (Mesokurtosis) 

Curve '13' is neither flat nor sharply peaked. Hence, 
curve '13' is called normal curve or mesokurtic curve. For a 
normal curve 02  = 3 and y2  = O. 

Platykurtic (Platykurtosis) 

Curve 'C' is flatter than the normal curve ̀ B'. Hence, 
curve 'C' is called platykurtic. For platykurtic curve P2  < 3 
and y2  < 0. 

PROBLEMS 

Q41. The first four central moments of distribution 
are 0, 1.5, 0.6 and 15.75. Comment on the 
Skewness and Kurtosis of the distribution. 

Solution : 

Testing Skewness 

Given, 

pt i= 0 

112 = 1.5  

1.1, 3  = 0.6 and 

114  = 15.75 

Skewness is measured by the coefficient Pi, 

)13
2  

VI = 112 

//2 = 1.5  

113  = 0.6 

(0.6)2   _  0.36  
R'  = (1.5)3 3.375  = 10 

Since, P i  = 0.10, the distribution is slightly skewed. 

SIA 



Kurtosis 193 

Testing Kurtosis 

The value ofp2 is to be calculated for testing Kurtosis. 
When P2  = 3, then the distribution is normal or symmetrical. 
If R2 > 3, then the distribution will be more peaked than the 
normal. If p2  < 3, then the distribution will be less peaked 
than the normal. 

02 - 

When, 1.i4  = 15.75, µ2  = 1.5 

15.75  
132 (1.5)2 

15.75  
- 2.25 
=7 

Since, p2  > 3, the distribution is leptokurtic. 

Q42. Calculate Skewness, Kurtosis and comment 
on the result, 

x- -A 
= '

c 
, N = 300, c = 10, Efdi  = 16, Efdi

2 = 342, 

Ifdi
3  = 52, Efdi

4 = 1062. 

Solution : 

Given that, 

c = 10 

Efd = 16 

Efc/2  = 342 

Ifdi
3  = 52 

Efd i
4  = 1062 

N = 300 

Calculation of Moments 

= c x ITT  Efd 

= 10 x  300 x 16  

= 0.533 

VC2. = C 2 
 x 

N  — 
E 

 

= 100 x x 342 

= 114 

= c3  x —
N 

Efd
1

3  

= 1000 x  
300 

 x 52 

= 173.33 
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N= c4  x 
N  
— Efd4  

= 104  x 
1   

x 1062 
300 

= 35,400 

Central Moments 

= — 142  

= 114 — (0.533)2  

:113.71 

= 11; — 31-214 + 21ii3  

= (173.33) —3(114) (0.533) + 2(0.533)3  

= 173.33 — 182.286 + 0.3028 

-8.6532 

= µa — 411'314 + 611Z — 3 )4  

= 35,400 — 4(173.33) (0.533) + 6(114) (0.533)2 -3(0.533)4  

= 35,400 — 369.53 + 194.316 — 0.2421 

= 35,594.316 — 369.7721 

=  35,224.5439 

g (-8.6532)2 74.8778  = 
1  p,3

2 (113.71)3  - 14,70,266.218 

.0.0000509 

114 35 224 5439 35 224 = = •   _ •  
1.4  (113.71)2  — 

5439  
12,929.9641 

.7242 

s  almost zero 

is symmetric 

platykurtic since 132  < 3 

Platykurtosis 

Figure 
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Make I Make II 
610 hrs 640 hrs e 

40 48 
36 36 

18 24 42 6 12 30 36 
4 9 18 15 10 7 5 .cy : 

0-9 10-19 20-29 30-39 40-49 50-59 
3 9 15 ncy 30 18 5 

8 12 13 15 22 

sures of Dispersion, Skewness and Kurtosis 

EXERCISE PROBLEMS 
the Quartile Deviation for the following distribution, 

7). 

following data compute quartile deviation and its co-efficient. 

nt 15 20 25 30 35 40 45 
ncy 15 33 56 103 40 32 10 

6, Co-efficient of Q.D = 0.156). 

standard deviation from the following observations of marks of 5 stuc 

4). 

nean value and the standard deviation of the dai y out put of finished 

rticles 18 19 20 21 22 23 24 25 26 27 
o rke rs 3 7 11 14 18 17 13 8 5 4 

variability and find which make is better. 

ake I & = 6.56, 7.5). 

upplied the following data about heights of boys and girls in a collegE 

equested to find, 

nbined average of heights of boys and girls. 

efficient of variation for each group. 

53.98 (b) C.V. boys & Girls = 25.29,35). 

Karl Pearson's co-efficient of skewness from the following data, 

ant of SK = 0.139). 

    SIA PUBLISHERS ANC 

Boys Girls 
l b ers 
eh eight 
ance 

3,372 
68" 
296 

4,538 
61" 
456 
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cents of a tutorial group: 

articles: 
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8, From the data given below, Calculate karl pearson Co 

Weekly Wages 70-80 80-90 90-100 100-110 11 

Frequency: 12 18 35 42 

(Ans: Co-efficient of SK = — 0.33). 

9. Calculate the co-efficient of skewness based on quart 

Size 10-20 20-30 30-40 40-50 50-E 
Frequency  6 10 18 30 12 

(Ans: Co-efficient of SK = — 0.04). 

10. Find the Median, two quartiles and Bowley's co-efficie 

Marks Below 10 20 30 40 50 60 70 80 

No. of Students 15 35 60 84 96 127 198 250 

(Ans: SKB  = — 0.272). 
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BUSINESS STATISTICS-I 
-efficient of Skewness, 

[0-120 120-130 130-140 140-150 
50 45 20 8 

iles from the following data. 

i0 60-70 70-80 80-90 
10 6 2 

,nt of skewness for the following data, 

LTD.  



asures of Dispersion, Skewness and Kurtosis 

INTERNAL ASSESSMENT 
le Choice 

he average size of the distributions and statistical units expressed in ti 
der 

Absolute Measure of Dispersion 

Relative Measure of Dispersion 

Reliable Measure of Dispersion 

None of the above 

is defined as the difference between the value of largest iten 

Skewness 

Range 

Kurtosis 

Dispersion 

iartiles refers to the values dividing the given series into  

10 

)  16 

4 

)  20 

mdard deviation for discrete series can be calculated by using  

Actual mean method 

)  Assumed mean method 

Step deviation method 

)  All the above 

measure is based on quartiles and is also called as quartile co( 

Bowley's coefficient of skewness 

► Kelly's coefficient of skewness 

) Karl Pearson's coefficient of skewness 

)  None of the above. 

Leptokurtic curve, p is  

)  Greater than 3 

)  Less than 3 

)  Equal to 3 

)  Not equal to 3 
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le distributions differ from each other 
[ 

and smallest item of distribution. 

equal parts. [ 

:fficient of skewness. [ 

[ 

D  DISTRIBUTORS PVT. LTD. 



e formula of Quartile Deviation is 

Q3 + 2  
QD — 

QD =  2

—  Qi  

QD —  2 ±  

Q3 0)  QD —  2  

lefficient of variation was proposed by, 

Bowley 

lly 

Karl Pearson 

me of the above 

hich of the following ignores algebraic signs? 

I  Mean Deviation 

mdard Deviation 

)  Quartile Deviation 

)efficient of Variation 

frequency curve is flatter than normal curve than it is known as  

)  Leplokurtic 

esokurtic 

)  Platykurtic 

me of the above 

the blanks 

is the measure of the variation of the items. 

is a graphical method of measuring variation in the distribul 

)ot mean square deviation is another name of  

atistical measures of is used to determine the extent and 

Tien B curve is neither flat nor sharply peaked is known as  

enables us to measure the flatness or peakedness of the cu 

the longer tail is towards the lower value or left hand side, the skewr 

3efficient of Variation = 

is defined as the difference between the third quartile ani 

'hen median is used to calculate mean deviation then coefficient of m 
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[ 

[ 

[ 

don of wages, profits, turnover etc. 

direction of a symmetry in a series. 

curve. 

rve. 

less is 

d  first quartile. 

Lean deviation is 



UNIT-4 : Measures of Dispersion, Skewness and I 

KE 
I. Multiple Choice 

1. (b) 

2. (b) 

3. (c) 

4. (d) 

5. (a) 

6. (a) 

. (b) 

8. (c) 

9. (a) 

10. (c) 

II. Fill in the blanks 

1. Dispersion 

2. Lorenz Curve 

3. Standard Deviation 

4. Skewness 

5. Mesokurtic 

6. Kurtosis 

7. Negative 

8 Standard Deviation  
Arithmetic Mean 

9. lnterquartile range 

10. Mean Deviation  
Median 

x 100 

SIA 
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EY 
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III.  Very Short Questions and Answers 

Ql. Define Dispersion. 

Answer : 

Dispersion means scatteredness of the data. According I 
about an average value is called the variation or dispersion of d 

Q2. What is Positively Skewed Distribution? 

Answer : 

The Skewness is positive when longer tail of the distribt 

Q3. What is Standard Deviation? 

Answer : 

Standard deviation is used for measuring the absolute di 

Q4. Write a note on Kurtosis. 

Answer : 

Kurtosis enables us to give an idea about flatness or peal 

Q5. What is Platykurtic? 

Answer : 

The curve which is flatter than the normal curve is know 

SIA PUBLISHERS AND DISTRIBUTORS PVT 
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.o Spiegel, "The degree to which numerical data tend to sprea: 
ata". 

LTD.  

Ilion is towards the higher values or right hand side. 

spersion and judge the representativeness of the mean. 

kedness of the curve. 

rn as Tlatylcurtic'. For platykurtic curve 1 2 < 3 and y2  < O. 
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1  GROUP 

CORRELATION 

C INTRODUCTION I 

UNIT 

LEARNING OBJECTIVES   

After studying this unit, one would be able to understand, 

❖ The Meaning and Types of Correlation. 

❖ Relationship of Correlation and Causation. 

❖ Methods of Correlation. 

:• Karl Pearson's Correlation of Coefficient. 

+ Probable Error and Interpretation of Coefficient of Correlation. 

• Spearman's Rank Correlation Method. 

• Concurrent Deviation Method. 

Correlation is the statistical tool with the help of which the relationships between two or more variables if 
exist, is studied. Correlation is an analysis of the covariation between two or more variables. Correlation 
analysis involves various methods and techniques which are helpful in studying and measuring the extent of 
the relationship between the two variables. Variables are said to be correlated if the change in one variable 
affects the change in another variable. 

Correlation analysis describes the degree and direction of the relationship between the two variables under 
study. But, it does not reflect upon the cause and effect relationship between the variables. If the variables 
have cause and effect relationship, then they have a high degree of correlation. But the converse is not true 

e.. high degree of correlation between two variables need not imply a cause and effect relationship between 
em. 

S :atter diagram method is the simplest way of diagrammatic representation of a bivariate distribution and 
- 1ps in ascertaining the correlation between the two variables under study i.e., it portraits the relationship 

een these two variables graphically. 

Karl Pearson suggested a mathematical model for measuring the intensity or magnitude of linear relationship 
een two variable series. Karl Pearson's measure is known as Pearsonian Coefficient of correlation usually 
:.-2c1 by `r'. Formulae for computation of `r'. 

rank correlation is a method used for correlation analysis when data is not available to use in 
...71cal form but information is sufficient to rank the data. 
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PART-A 
SHORT QUESTIONS WITH SOLUTIONS 

Q1. What is the difference between correlation and regression? 

Answer : 

The comparison between Correlation and Regression Analysis are as follows, 

Correlation Analysis Regression Analysis 
1. Correlation is a measure of the 'degree and direction' 

of relationship between the variables. 
1. Regression studies 'nature' of relationship between 

the variables. 

2. Correlation means the relationship between two or 
more variables which vary in sympathy so that the 
movements in one variable tend to be accompanied by 
the corresponding movements in others. 

2.  Regression means stepping back or returning to average 
value and is a mathematical measure expressing the 
average relationship between the variables. 

3.  Correlation does not indicate the cause and effect 
relationship between the variables. 

3. Regression clearly indicates the cause and effect 
relationship between the variables. 

4. Correlation cannot say which variable is the dependent 
variable and which is the independent variable. 

4. In regression, the variable corresponding to cause 
is taken as independent variable and the variable 
corresponding to effect is taken as dependent variable. 

Q2. Types of correlation 
Answer : (Model Paper-I, Q7 I March/April-17, Q6) 

The various types of correlation are, 

(a) Positive Correlation (Direct Correlation) 

When the direction of change of the two variables under study are varying in the same direction, it results in a 
positive correlation. 

(b) Negative Correlation (Inverse Correlation) 

When the value of the two variables under study deviate in the opposite direction it results in a negative correlation. 

(c) Linear Correlation 

When the amount of change in one variable is in a constant ratio to the amount of change in the other variable, it 
results in a linear correlation. If such variables are plotted on a graph paper, the plotted points will fall on a straight line. 

(d) Non-linear Correlation 

When the amount of change in one variable is not in a constant ratio to the amount of change in the other variable, 
it results in non-linear correlation. When such points are plotted graphically, a curvi-linear shape is obtained. 

(e) Partial Correlation 

Even though more than two variables are influencing every other variable, at times, we can assume that only two 
variables are influencing each other and ignore other variables by keeping them as constants. 

Q3. Explain Scatter diagram and Spearman's rank correlation. 
Answer : Model Paper-II, Q8 

Scatter Diagram 

Scatter diagram method is the simplest way of diagrammatic representation of a bivariate distribution and helps in 
ascertaining the correlation between the two variables under study. For the bivariate distribution (x, i = 1,2..., n, the 
values of variables x and y are plotted along the x-axis and y-axis respectively. Thus, the'diagram obtained is known as 
scatter diagram. In the scatter diagram, if the points are very close to each other we should expect a good correlation and 

if the points are widely scattered a poor correlation is expected. 
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T-5 : Correlation 
icearman's Rank Correlation Method 

When the data are not available to use in numerical 
for doing correlation analysis but when the information 

Z-1-icient to rank the data as first, second, third, and forth, 
_lite often use the rank correlation method and work 

::e coefficient of rank correlation. In fact, the rank 
ration coefficient is a measure of correlation that exists 
en the two sets of ranks. In other words, it is a measure 

itssociation that is based on the ranks of the observations 
-lot on the numerical values of the data. It was developed 
:-arnous statistician Charles. Spearman in the early 1900s 
as such it is also known as Spearman's rank correlation 

6I,d2  
R=1  

n(n2  —1) 
nicient and is given by, 

P.E, is 0.125 and N = 16. Find the coefficient of 
correlation and point out the significance of r. 

wer 

Given that, 

P.E0= 0.125 

N= 16 

(Model Paper-II, 07 I March/April-12, Q7) 

P.E(r)  = 0.6745 x 
1

2 

n 

1—r 2  
0.125 = 0.6745 x 

0.125 = 0.6745 x 
1—r2 

4 

 

0.125 1—r2  

  

 

0.6745 4 

  

0.1853 — 
1 _ r  2 

 

4 

0.1853 x 4 = 1 — r2  

1 — r2  = 0.7412 

r2  = 1 — 0.7412 

r2  = 0.2588 r = V0.2588 = 0.509 

r = 0.509 

6 x P.E(r)=  6 x 0.509 = 3.054 

r < P.E
(r) 

The correlation is not significant. 

 SHA I 

-N/17 
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Q5. Given the two regression coefficients, 

bxy = + 0.542 and by x = + 0.905. Calculate 
coefficient of correlation between x and y. 

Answer : Oct./Nov.-12, Q7 

Given that, 

b = + 0.542, b = + 0.905 

Coefficient of correlation, r =+1b„), 

r =± /0.542 x 0.905 

= ± V0.49051 

= ± 0.7004 

Q6. b xy = 2.8 and by x = — 0.3 then r = ? 

Answer : March/April-13, Q5 

Given that, 

b = 2.8 b = 0 3 

r =±11b„y xbyx  

r V2.8x0.3 

= ± V0.84 = ± 0.916 

Q7. ED2 = 36, N = 10 find out R value. 

Answer : March/April-13, Q6 

Given that, 

ED' = 36, N= 10 

Rank correlation coefficient, R =1  
6Ed2  

n(n2  —1) 

6(36)  
R - 1 

10(102  —1) 

= - 
10(100 —1) 

216 
= 1   

990 

= 1 — 0.218 = 0.782 

R = 0.782 
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Q8. If r = 0.917, PE = 0.034, calculate the value of 

Answer : 

Given that, 

P.E(r) = 0.034 

r=0.917 

N=? 

Oct./Nov.-13, 

P.E
(r)  

= 0.6745 1— r
2  

0.034 = 0.6745  
Nn 

0.034 = 0.6745 x 1— 
(0.84) 

0.034 = 0.6745 x 
0.16 

 

0.034 0.16 

0.6745 VTI 

0.16 
0.0504 =  

n 

0.16 

0.0504 
— 3.174 

n = V3.174 = 1.78 

Q9. If two regression coefficients are 0.8 and 0 
What would be the value of the coefficient 
correlation? 

Answer : 

Given that, 

b
yx 

 = 0.8 

b = 0.6 

r =±.1-byxxbxy 

March/April-14, 

r=± A10.8x0.6 

r=± /0.48 

r = ± 0.6928 
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Q10. If bxy = 0.5, r = 0.8 and variance of X = 18, fir): 
the standard deviation of Y. 

Answer : Setp./Oct.-15, c - 

Given that, 

b = 0.5, r = 0.8, variance of x = 18 

Standard deviation x = a! = 18, a
r 
 = 4.25 

a, 
b = rx 

xy a„ 

0.5 = 0.8x 
 4.25 

0.5 o = 3.4 

3.4 

0.5 

= 6.8 

Q11. If b
xY 

 = 0.30 and byx 
 = 3.25, find the co-efficient 

of correlation. 

Answer : Oct./Nov.-14, Q7 

Co-efficient of correlation r = Vbxy xbyx  

r= V0.30x3.25 

= 0.987 

Q12. If r = 0.6 and N = 64 find out the Probable Error 
of the Co-efficient of Cotrelation. 

Probable Error (P.E
r
) = 0.6745 x 1

— 

= 0.6745 x 1— (0.6)
2 

 

— 
= 0.6745 x 

1  0.36 
 

8 

= 0.6745 x 
0.64  

8 

= 0.6745 x 0.08 

P.E
r 
 = 0.05396 

VTV 
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5.1 CORRELATION — MEANING — TYPES 

Q13. Define the terms 'correlation' . State the applications of correlations. 
Answer : Model Paper-I, Q13(a) 

Correlation 

Correlation is the statistical tool with the help of which the relationships between two or more variables if exist, is 
studied. Correlation is an analysis of the covariation between two or more variables. Correlation analysis involves various 
methods and techniques which are helpful in studying and measuring the extent of the relationship between the two variables. 
Variables are said to be correlated if the change in one variable affects the change in another variable. 

In a bivariate distribution, correlation is helpful in studying the relationship between the two variables under study. 
In a multivariate distribution, correlations is useful in determining the relationship between more than two variables. 

Applications of Correlations 

The applications of correlations are as follows, 

(a) Relationship between ages of the husbands and wives for a group of couples under study. 

(b) Relationship between advertising expenditure and sales revenue of a company for a period of time. 

(c) Relationship between time or the day and the temperatures recorded for a particular city. 

(d) Relationship between imports of raw material and exports of finished goods of a firm in a particular year. 

(e) Relationship between heights and weights of a group of students. 

(f) Relationship between amount invested (capital) and profits earned by different firms. 

(g) Relationship between price and demand for a particular commodity. 

h) Relationship between age and blood pressure of men. 

Q14. Explain the different types of correlation with examples. 
Answer : 

The following are the types of correlation, 

(a) Positive Correlation (Direct Correlation) 

When the direction of change of the two variables under study are varying in the same direction, it results in a 
sitive correlation i.e., if the increase (or decrease) in the values of one variable results, on an average in a corresponding 

Lacrease (or decrease) in the values of another variable, then the correlation is said to be positive. 

Examples 

Family income and expenditure on clothes. 

) Age and sickness. 

(b) Negative Correlation (Inverse Correlation) 

When the value of the two variables under study deviate in the opposite direction it results in a negative correlation 
if the increase (or decrease) in the values of one variable results, on an average in a corresponding decrease (or increase) 

the values of the other variable, then the correlation is said to be negative. 

Examples 

:1 Volume and pressure of a perfect gas. 

.11 Demand for sweaters and the day temperature. 
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(c) Linear Correlation 

When the amount of change in one variable is in a 
constant ratio to the amount of change in the other variable, 
it results in a linear correlation. If such variables are plotted 
on a graph paper, the plotted points will fall on a straight 
line. 

Example 

Amount of raw material required and number of 
finished goods. i.e., if 5 gms of chalk power is required to 
make one chalk piece, then 10 gms are required to make 2 
pieces, 15 gms for 3 and so on. 

(d) Non-linear Correlation 

When the amount of change in one variable is not in a 
constant ratio to the amount of change in the other variable, 
it results in non-linear correlation. When such points are 
plotted graphically, a curvi-linear shape is obtained. 

Examples 

(i) Sales revenue and advertising expenditure i.e., if 7 
1 lakh is spent on advertisements, which resulted in 
a sales of Z 3 crores, does not mean that Z 2 lakhs of 
advertising expenditure will result in a sales of Z 6 
crore. 

(ii) Amount of rainfall and yield of crop. 

(e) Simple Correlation 

When only two variables are studied to find the degree 
of relationship between these two variables, it is called 
simple correlation. 

Example 

Intelligence quotient and marks secured. 

(f) Multiple Correlation 

When more than two variables are studied to establish 
the degree of relationship, then the correlation is multiple 
correlation. 

Example 

Profits earned by a firm, capital invested, advertizing 
expenditure incurred. 

(g) Partial Correlation 

Even though more than two variables are influencing 
every other variable, at times, we can assume that only 
two variables are influencing each other and ignore other 
variables by keeping them as constants. 

Example 

Mileage of car type only can be studied ignoring road 
conditions, driving skills etc. 
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(h) Spurious Correlation or (Nonsense of Pseu 
Correlation) 

Correlation observed between variables that 
not conceivably be casually related are called spun 
correlation. The correlation may be attributed to ch 
fluctuations i.e., sometimes, a small randomly sele 
sample may show a fairly high degree of correlation tho 
the variables may not be correlated in the population. 

5.2 CORRELATION AND CAUSATION 

Q15. What do you understand by correlation a 
causation relationship? State the reaso 
behind such relationship. 

Answer : 

Correlation and Causation Relationship 

Correlation analysis describes the degree and directic 
of the relationship between the two variables under stud: 
But, it does not reflect upon the cause and effect relationshir 
between the variables. 

If the variables have cause and effect relationship, the:-_ 
they have a high degree of correlation. But the converse is 
not true i.e., high degree of correlation between two variable 
need not imply a cause and effect relationship between then 

Reasons for Correlation and Causation Relationship 

The reasons for such high degree of correlation (wheft 
cause and effect relationship does not exist) are as follows 

(a) Pure Chance 

The correlation may be due to pure chance especiall:  
in a small sample. Such a correlation may arise either becaus: 
of pure random sampling variation or because of the bias o: 
the investigator in selecting the sample. For, if correlation 
exists between income and height, weight and IQ level. 
education level and dress size etc., then such correlation,  
could be by pure chance only. 

(b) Mutual Dependence 

Both the correlation variables may be mutually 
influencing each other, so that neither can be designated as 
the cause and the other the effect. This is particularly found 
in economic variables like demand and price. 

(c) Same Factors Influencing 

Both the correlated variables may be influenced by 
one or more other variables i.e., a high degree of correlation 
between the variables may be due to some causes affecting 
each variable with the ame effect. Example, salaries of 
nurses and advertising expenses both can be influenced by 
economic condition of the country. 

1  LTD.  
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5.3 METHODS OF CORRELATION 

Q16. What are the various methods of correlation available to study correlation? 

Answer : 

We can find out correlation by one or more of the following methods, 

(i) Two-way frequency table 

(ii) Scatter diagram 

(iii) Co-variance method 

(iv) Rank method 

(v) Concurrent deviation method. 

(I) 
	

Two-way Frequency Table 

This is the simplest method of judging association between two variables. The two-way frequency table is prepared 
by indicating one variable in the rows (horizontal) and the other variable in the columns (vertical). 

The frequencies are shown in the respective squares which are equal to m x n where m and n are the respective 
sizes of classes of rows and columns. The nature of concentration of frequencies in various square reveals the type of 
correlation,the table gives only a very rough idea and it is difficult to quantitatively indicate the degree of correlation. 

Therefore, it is not considered to be a scientific method. Given below is a two-way frequency table dealing with 
marks in economic in the rows and marks in statistics in the columns. 

Marks in 

Economics 

Marks in Statistics Total 

0-10 10-20 20-30 30-40 40-50 
0-10 
10-20 

20-30 

30-40 

40-50 

6 8 

6 16 

6 

3 

3 

4 

3 

1 

14 

22 

10 

6 

4 

Total 6 14 16 12 8 56 

The scatter of values on top left to bottom right reveals that lower marks in economic are associated with lower 
marks in statistics. 

Note 

Each class could have been classified into smaller size variations. 

(ii) Scatter Diagram 

For answer refer Unit-V, Page No. 208, Q.No. 17, Topic: Scatter Diagram. 

(iii) Co-variance Method 

For answer refer Unit-V, Page No. 210, Q.No. 18, Topic: Co-Variance Method. • 

(iv) Rank Method 

For answer refer Unit-V, Page No. 218, Q.No. 28, (Only 
1St 

 and  2❑d Paragraph). 
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(v) Concurrent Deviation Method 

In this method, only the direction of change c
x
, c

y 
 in the concerned variables is taken into account. For each term 

the change is considered with reference to the previous value, which may be either plus (+) or minus (—). The formula used 
for concurrent deviation method is, 

r 
 = 1

:1: 
 r  (2c  — n)-1 

L n  

Where, 

r = Coefficient of concurrent deviations 

c = Number of concurrent deviations (i.e., the number of positive signs in ( c
x
,  

n = Number of pairs of deviations compared. 

5.3.1  Scatter Diagram 

Q17. What is Scatter diagram? Explain its procedure, forms, merits and demerits. 

Answer : 

Scatter Diagram 

Scatter diagram method is the simplest way of diagrammatic representation of a bivariate distribution and helps 
in ascertaining the correlation between the two variables under study i.e., it portraits the relationship between these two 
variables graphically. 

Procedure of Scatter Diagram 

Given 'n' pair of values (x1  , y1) (x2  , y2) ... (xn
, y

n
) of two variables X and Y. Take the independent variables on the 

X axis and the dependent variable on the Y-axis. The 'n' points denoted by the pair of values are plotted on the graph. 
The diagram of dots thus obtained is the scatter diagram. Regarding the correlation between the two variables, the scatter 
diagram can be interpreted as follows, 

(i) If the points reveal any upward or downward trend, the variables are said to be correlated, otherwise uncorrelated. 

(ii) If the points are very close to each other, a good amount of correlation exists, else poor correlation exists. 

(iii) Upward trend indicates positive correlation and downward trend indicates negative correlation. 

Different Forms of Scatter Diagram 

y 
A 

  

y 

     

 

• 

• 

• 
• 

 

• 
• 
• 

• 

• 
• 

• 

0 x 0 x 

Perfect Positive Correlation Perfect Negative Correlation 
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y 
A 
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Low Degree Positive Correlation Low Degree Negative Correlat 

y 

....•••• .0
.

0 

• 

   

x 0 

Nigh Degree Positive Correlation High Degree Negative Correia! 

• • 
A 

0 

No Correlation 

	

	 No Correlation 

y 
A 

  

). X 
0 

No Correlation 
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Merits of Scatter Diagram 

1. The correlation between two variables can be 
identified easily without performing any computation. 

2. It is a fast method to determine whether the two 
variables are related or not. 

3. The size of extreme values do not influence this 
method. 

Demerits of Scatter Diagram 

• This method can determine the direction and nature 
of correlation but not the exact degree of correlation. 

5.3.2  Karl Pearson's Coefficient of 
Correlation 

Q18. Write a note on co-variance method. Discuss 
in detail about Karl Pearson's correlation 
coefficient. 

Answer : 

Co-Variance Method 

Co-variance is the method of finding out joint 
variations between two variables. 

The formula is 
1

, —  (x —x) (Y — Y)  

This is an absolute measure. For a relative measure we 
have to divide it by the product of their standard deviations 
which is called the coefficient of correlation. The range of 
measurement is between —1 and +1. The formula given by 
Karl Pearson in this regard is given below. 

Karl Pearson's Correlation Coefficient 

Karl Pearson suggested a mathematical model for 
measuring the intensity or magnitude of linear relationship 
between two variable series. Karl Pearson's measure is 
known as Pearsonian Coefficient of correlation usually 
denoted by `r'. Formulae for computation of ̀ r'. 

(a) When the deviation are taken from actual mean. 

Yxy 
r 

x2 
 vzy2 

 

Where, x = X— X 

y= Y — 

X and y are actual means of X and Y series 
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(b) When deviations are taken from assumed mean. 

Nay  — ExEy   
r VivEx2_(Ex)2

1
/NEy2_ (Ey)  2 

Where, x = X— A 1  

y = Y — A2  

A 1 = Assumed mean for Xseries 

A
2 
= Assumed mean for Y series. 

Assumptions of Karl Pearson's Correlation 

Karl Pearson's coefficient of correlation is based on the 
following assumptions, 

1. The two variables i.e., x and y have linear relationship 
between them. In other words, the two variables when 
plotted on a graph give two straight lines. 

2. The variables in the given series are influenced by many 
independent contributory factors. 

3. The factors which affect the distribution of the items 
in the two series have a cause and effect relationship 
between them. If variables are independent or do not 
have such relationship, then there will be no correlation 
between them. 

Merits of Karl Pearson's Correlation 

The following are the merits of Karl Pearson's coefficient 
of correlation, 

1. In this method, all values of x and y in the series are 
taken into account. 

2. It is treated as the best and most suitable method of 
measuring correlation when compared to the other 
mathematical methods. 

3. In this method, the degree and direction of correlation is 
obtained in one figure (i.e., either positive or negative) 
rather than in units. 

4. The Karl Pearson's coefficient of correlation is a 
technique which can be easily used for higher algebraic 
calculations. 

Demerits of Karl Pearson's Correlation 

Some of the limitations of this method are, 

1. It always assumes that there exists a linear relationship 
between the variables irrespective of the fact that 
whether the assumption made is right or wrong. 

2. The value of coefficient must be interpreted very 
carefully as it is usually misinterpreted. 

3. This method is very time consuming when compared to 
the other methods. 

4. The value of coefficient is highly influenced by the 
extreme items. 

.  LTD.  
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5.3.3  Probable Error and Interpretation of Coefficient of Correlation 
Q19. Explain briefly about Probable Error. 
Answer : 

Probable Error 

Once correlation coefficient is computed, the next step is to find the extent to which it is dependable. Probable error is a 
measure of testing the reliability of an observed value of r in so far as it depends upon the conditions of random sampling. It is 

2 

given by P.E (r) = 0.6745 x 
— 1- ) 

. The factor 0.6745 is used in probable error calculation, because in a normal distribution 
V-1-; 

50% of the observations lie in the range of A, 0.6745 a whereµ and a are mean and standard deviations respectively. Also (r) 
is used to test if an observed value of sample ̀ r' is significant of any correlation in the population. 

If r < PE (r) , r is not significant 

If r > 6 PE (r), r significant 

Else, no conclusion. 

Condition for the Use of Probable Error 

The following three conditions must be met in order to ensure effective utilization of measure of probable error, 

The data should more or less reflect a normal frequency curve i.e., bell shaped curve. 

The statistical measure for which P.E is ascertained should have been obtained from a sample. 

The selection of sample must have been done fairly and there must be independent individual items. 

Hence, these conditions must be met and the reliability of the correlation coefficient is ascertained depending on exterior 
lests of reasonableness which are of statistical nature. 

Q20. Enlist the properties of correlation coefficient. List down the rules of interpretation. 
Answer : 

The measure of degree of relationship between two variables (i.e., correlation) is coefficient of correlation or 
:orrelation index. 

important Properties of Correlation Coefficient 

It is denoted by `r' 

The coefficient of correlation takes the value between — 1 and + 1 i.e., — 1 r 5_ 1. 

The coefficient of correlation is the geometric mean of two regression coefficients i.e., r = albxy xb yx  . 

The coefficient of correlation is independent of change of scale and origin of the variables. 

If X and Y are independent variables, then `r' is zero. However, the converse is not true. 

Interpretation of the Correlation Coefficient 

The investigator must take utmost care while interpreting the value of ̀ r' and interpretation depends very much on 
n_nerience. 

Rules of Interpretation 

When r = 0, it implies that the variables are uncorrelated. 

When r = +1, it implies that there is a perfect positive relationship between the variables. 

When r = —1, it implies that there is a perfect negative relationship between the variables. 

The closer the value of 'r' to +1 or —1, the closer the relationship between the variables. 

The closeness of the relationship is not proportional to r. 
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Q21. Calculate coefficient of correlation and find the proIN 

X 14 19 24 21 26 
Y 31 36 48 37 50 

Solution : 
EX 180  

Average ofX=  = N  = 9  = 20 

EY 360 
Average of Y= -

17 = —
N 

= —
9 

= 40 

Karl Pearson's correlation coefficient, 

Idx.dy r -  
Enc2 4E72 

Wherex=X- Y,y= Y- 17- 

(i.e., deviations taken from actual mean) 

X Y dx 
(X - 20) 

dy 
(Y - 40) 

14 31 —6 —9 

19 36 — 1 — 4 

24 48 4 8 

21 37 1 — 3 

26 50 6 10 

22 45 2 5 

15 33 —5 —7 

20 41 0 1 

19 39 —1 —1 

EX = 180 EY = 360 Edx = 0 Edy = 0 2 

Edx .dy 193 
r - r-- 

Ex 2  VEye  VECT.1546 

193  193 
= 0.947 

10.95 x18.60 203.67 

Karl Pearson's coefficient of correlation = 0.947 

Probable Error 

1 - r2  
P.E = 0.6745 x .

NrrT 

= 0.6745 x 1- (0.947)
2  

= 0.6745 x 0.0344 

=± 0.0232 
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F  COEFFICIENT ANR.FiRCIBABLE ERROR 
able error. 

22 15 20 19 
45 33 41 39 

(Model Paper-I, Q13(b) I March/April-12, Q12(a 

dx2  dye dxdy 

36 81 54 

1 16 4 

16 64 32 

1 9 —3 

36 100 60 

4 25 10 

25 49 35 

0 1 0 

1 1 1 

,x2= 120 Eye = 346 Edxdy =193 

). 



i's coefficient of correlation for the following data using 44 a 
tively. 

46 40 44 42 45 42 38 40 42 
19 18 19 27 27 29 41 30 26 

(Oct./Nov.-13, C 

Calculation of Correlation Coefficient 

(X — 44) 
dx 

dx2  Y (Y — 26) 
dy 

dye 

—1 1 29 3 9 

0 0 31 5 25 

2 4 19 — 7 49 

— 4 16 18 — 8 64 

0 0 19 - 7 49 

— 2 4 27 1 1 

1 1 27 1 1 

— 2 4 29 2 4 

— 6 36 , 41 15 225 

— 4 16 30 4 16 

— 2 4 26 0 0 

13 169 10 — 16 256 

Edx = — 5 Edx2  = 255 EY = 306 Lily -- 7 1.42 = 699 Ed 

Nizirdy - (Idx)(1dy)   
2 _(Ecix)2 I NEdy  2 _(Edy)2 

dr = - 5, Edy = - 6 

d ye = 704, N = 12 

(12)(-306) - (-5)(-6) 

255) - (-5)2  j(12)(704) - (-02  

3672 - 30 	-3702 
- 25,/8448 - 36 3035 8412 

2  

- 0.732 

0.732)2  
12 

4 0.313 
3.464 - 0.090 
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nd 26 assumed means 

57 
10 

112(a) I March/Apra-15, 012(a)) 

duly 

—3 

0 

— 14 

32 

0 

—2 

—4 

—90 

— 16 

0 

— 208 

xdy = — 304 
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023. Cakelate Karl Peareost's coeflkient correlation be 

below. Also calculate pitsbakle arm and COVIIIIIBM 

$ 21 
wiMllir Pigpen 

 a 75 

AV 
Oil 

Is -II 
RE 411 - 1/1 

de 
de' 

Regular 
player 

00 
20 4 80 

21 -1 1 75 

22 0 0 60 

23 + 1 I 40 

24 + 2 4 30 

25 +3 9 15 

Ex =Ui Edx =3 Edx2 = 19 Ey = 300 

Ex 135 
x = 

	

	= 	= 22.5 for easy calculation take z = 22 
N 6  

= Ey = 300 
 50 

 
N 6 

NY,dx. 
Karl Pearson's coefficient of correlation (r) —  

I NIAlx 2  -(E 

Edx = 3, Edx2  = 19, Edy = 0, Edy 2 
 = 3350, Ecixdy = — 2,  

(6 x —240) — (3 x 0) 
r= 

116 x19 —(3)2 
 Ai6x3350—(-0)2  

—1440 —1440   
, 

‘1105420100 10.247x141.774 

—1440  
r =  

1452.758 
= — 0,991 

RE = 0.6745 I — r 2 
 

1—(-0.991)2  
= 0.6745 ,- 

1/6 

= 0.6745 x 1-0,982 
2.449 

= 0.6745 x 
2.449 

P.E= 0.005 
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tween age and playing habits from the data given 
on the value. 

22 . 23 24 25 

60 40 30 15 

Marcht./AprilA 4, Q12(a) 

(y --  y) or 
(y - 50) 

dy 
dye dxdy 

+30 900 - 60 

+25 625 -25 ' 

+ 10 100 0 

-10 100 -10 

- /0 400 - 40 

- 35 1225 - 105 

/dy =0 Ldy2= 3350 alxdy = - 240 

dY -(r-dx)(EdY)   
dx)2 

11

1 Aryady 2 _ (Edy)2 

10, N = 6 



Negation 
Ne the co-efficient of correlation from the following data: 

8 7 6 5 4 3 2 1 
16 14 13 11 12 10 8 9 

Lion of Coefficient of correlation, without taking derivations from act 

X X2  Y y2 

9 81 15 225 

8 64 16 256 

7 49 14 196 

6 36 13 169 

5 25 11 121 

4 16 12 144 

3 9 10 100 

2 4 8 64 

1 1 9 81 

EX = 45 EX2  =" 285 EY = 108 EY2  = 1351 

lent of correlation, r= 
Na.72 _ (xx)2 

4,
1 NE  y2 (En2 

NEXY -(1X)(EY) 

N = 9 

(9 x  597)-  (45 x108)   
r 1j9 x 285 - (45)2  V9 x1356 -(108)2  

5373-4860 
r= 

V2565 - 2025./12204 -11664 

513   
/5461540 

513 
540 

r= 0.95 

We Karl Pearson's coefficient of correlation using 20 as assurr 
o< r. 

X 14 16 17 18 19 20 21 
Y 84 78 70 75 66 67 62 

tat, 

= 20, 

= 70 
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(Model Paper-11,013(a) l Sept./Oct.-15, 012(a)) 

ual mean or assumed mean. 

XY 
135 

128 

98 

78 

55 

48 

30 

16 

9 

6 F. = 597 

ted mean for X and 70 as assumed 

    

22  
58 

 

23 

 

   

 

60 

 

   

    

Oct./Nov.-12, 012(a) 
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Correlation Coefficient 

= 

 

IVIcIxdy - ( d)(Liy) 

 

I

lladx  2  (Edx) 2 V ArEdy  2 _ (Edy)2 

 

X Y dx 
X - 20 

dy 
Y - 70 

14 84 - 6 14 

16 78 - 4 8 

17 70 - 3 0 

18 75 - 2 5 

19 66 -1 -4 

20 67 0 - 3 

21 62 1 - 8 

22 58 2 - 12 

23 60 3 - 10 

EX = 170 EY = 620 Eclx = - 10 £cly —10 

(9x-184)-(710x-10) 
r 

1/9 x80 -(-10)2  V9x 618 -(-10)2  

(-1656)-(100) -1756 -17  
V720 -100 V5562 -100 (24.899)(73.91) 1840 

Coefficient of correlation = - 0.954 

Q26. By using the following data find out the two regressi 
Pearson's coefficient of correlation. 

/X = 250, EY = 300, EXY = 7,900, EX2  = 6,500, Er = 1 , 

Solution : 

Line of regression of Y on X= Y - y = b
yx 

 (X - X  ) 

Line of regression of X on Y = X- -37-  = b
y 
 (Y- y ) 

Where X  and y are the actual means of X and Y series b
yx 

 and 

Means of X and Y Series 

— EX 250 _ EY 300 
X = — = — = 25 y =  = 

N 10 N 10 = 30  

Regression Coefficient 

EAT 7900 
- 0.79 - E y2  10,000 

1XY 7900 
1.215 — Lye - - 6500 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD 
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dx2  dye dxdy 

36 196 - 84 

16 64 -32 

9 0 0 

4 25 - 10 

1 16 4 

0 9 0 

1 64 - 8 

4 144 -24 

9 100 - 30 

Edx2= 80 Edy2= 618 Edxdy = -184 

56 
28 — 0.954 

ion equations and from them compute the Karl 

000 and N= 10. 

March/April-13, Q12(b) 

b
XY 

are the regression coefficients. 



UNIT-5 : Correlation 
Regression Equations (Lines of Regression) 

1. Xon Y Yon X 

X—X = k
y
(Y—Y) Y-1; = b

yx 
 (X  — X) 

X— 25 = 0.79 (Y— 30) 	Y— 30 = 1.215 (X— 25) 

X= 0.79Y— 23.7 + 25 Y= 1.215 X— 30.375 + 

X = 0.79y +1.3 

  

 

Y=1.215x— O. 

   

Karl Pearson's Correlation Coefficient 

lay 7900 
r = 

2 
N
ily 2 650010,000 

7,900 

80.62 x100 

7,900 
 — 0.979 — 8,062 

Karl Pearson's coefficient of correlation = 0.979. 

Q27. From the following data calculate: 

(I) 
 

Correlation coefficient 

(ii)  Standard Deviation of Y 

X = 0.85Y, Y = 0.89X, 

Standard Deviation of X = 3. 

Solution : 

(i) Co-efficient of Correlation 

Correlation coefficient (r) = Vbxyxby, 

= /0.85x0.89 

= V0.7565 

= 0.869 

(ii) Standard Deviation of Y 

b = x 
xy 

a y 

0.85 = 0.869 x 

0.85 = 2.607
6y 

2.607 a — 0.85 

3 
ay 

a =3.067 

Standard Deviation of Y= 3.067. 

 51 
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30 

375 
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5.3.4  Rank Correlation 
Q28. Explain how correlation is calculated through Spearman's rank correlation method. State the 

features, merits and demerits of this method. 
Answer : 

When the data is not available to use in numerical form for doing correlation analysis but when the information is sufficient 
to rank the data as first, second, third, and fourth, we quite often use the rank correlation method and work out the coefficient 
of rank correlation. In fact, the rank correlation coefficient is a measure of correlation that exists between the two sets of ranks. 
In other words, it is a measure of association that is based on the ranks of the observations and not on the numerical values of 
the data. It was developed by famous statistician Charles Spearman in the early 1900s and it is also known as Spearman's rank 
correlation coefficient. 

For calculating rank correlation coefficient, first of all the actual observations have to be replaced by their ranks, giving 
rank 1 to the highest value, rank 2 to the next highest value and following this very order ranks are assigned for all values. If 
two or more values happen to be equal, then the average of the ranks which should have been assigned to such values had they 
been all different, is taken and the same rank (equal to the said average) is given to the concerning values. The second step is to 
record the difference between ranks (or cl') for each pair of observations, then square the differences to obtain a total of such 

differences which can symbolically be stated as d,2  . Finally, Spearman's rank correlation coefficient, r, is worked out as under: 

614 
Spearman's  — 1 

n (n2  —1) 

Where, n = Number of paired observations. 

The value of Spearman's rank correlation coefficient will always vary between ±1, +1, indicating a perfect positive 
correlation and —1 indicating perfect negative correlation between two variables. All other values of correlation coefficient will 
show different degrees of correlation. 

(i) For small values of n (i.e., n less than 30), the distribution of r is not normal and as such we use the table showing the 
values for Spearman's Rank correlation to determine the acceptance and rejection regions. Suppose we get, r = 0.756 for 
a problem where n = 15 and want to test at 5% level of significance, the null hypothesis that there is zero correlation in 
the concerning ranked data. In this case, our problem is reduced to test the null hypothesis that there is no correlation i.e., 

= 0 against the alternative hypothesis that there is a correlation i.e., II,  0 at 5% level. In this case a two-tailed test is 
appropriate and we look in the table in row for n = 15 and the column for a significance level of 0.05 and find that the 
critical values for our calculated r = 0.756 is outside the limits of the acceptance region. We reject the null hypothesis and 
accept the alternative hypothesis that there is a correlation in the ranked data. 

(ii) In case the sample consists of more than 30 items, then the sampling distribution of r is approximately normal with a 

mean of zero and a standard deviation of 
1 

and thus, the standard error of r is,  
r 

We can use the table for area under normal curve to fmd the appropriate z values for testing hypothesis about the population 
rank correlation and draw inferences as usual. 

Features of Spearman's Correlation Coefficient 
Following are the features of Spearman's correlation method, 

1. The total of the differences of ranks between two variables should be zero i.e., Ed = 0. 

2. Spearman's correlation coefficient is distribution free or non-parametric, as there are no compulsory assumptions relating 
to the type of population from which sample observations are selected. 

3. The Spearman's correlation coefficient is similar to Karl Pearson's correlation coefficient between the ranks. Therefore, 
it can be interpreted in the same way as how Pearson's correlation coefficient is interpreted. 

Merits of Spearman's Correlation 
Some of the merits of the rank method are as follows, 

1. Rank method is simple and easy to use and understand when compared with the Karl Pearson's method. If the values in 
the problem are not repeating, then the solution obtained by both the methods would be the same. 

2. Rank method is more effective when data used is of qualitative nature such as honesty, efficiency, intelligence and so. on. 

3. Rank method can be used even when only ranks are given instead of actual data. 

4. Rank method can be used for determining correlation when actual data is provided. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD.  
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Correlation 
)f rank method are as follows, 

ency distribution, this method cannot determine correlation. 

e more than 30, then determining the correlation through rank method be 
this method must not be used where N exceeds '30'. If ranks are give] 
situation, rank method can be used irrespective of the number of items. 

PROBLEMS ON RANK CORRELATION 
orrelation (Spearman's) for the data give below, 

75 88 95 70 60 80 81 50 
120 134 150 115 110 140 142 100 

(Model Paper-II, Q13(1 

putation of Spearman's Rank Correlation of Co-efficient 

of Tea 
r) 

Prices of coffee 
(7) 

R1  R2  d = (R1  — R2) d2  

5 120 4 4 0 0 

8 134 7 5 2 4 

'5 150 8 8 0 0 

0 115 3 3 0 0 
,0 ' 110 2 2 0 0 

,0 140 5 6 — 1 1 

1 142 6 7 — 1 1 

]0 100 1 1 0 0 

Ede = 

s, n = 8 

]lation co-efficient (R) can be calculated by using following formulae 

1) 

1) 

1) 

i's Rank Correlation for the following data, 

Candidate 1 2 3 4 5 6 7 8 
Judge I 20 22 28 23 30 30 23 24 
Judge II 28 24 24 25 26 27 32 30 

SEA PUBLISHERS AND DISTRIB 
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comes time consuming 
rather than the actual 

)) I March/April-16, Q12(a)) 
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Solution : 

Computation of Spearman' 

Candidate 
(N) 

Judge 
I 

Judge 
II 

R1  R2  Ri 

1 20 28 1 6 
2 22 24 2 1.5 
3 28 24 6 1.5 
4 23 25 3.5 3 
5 30 26 7.5 4 
6 30 27 7.5 5 
7 23 32 3.5 8 

8 24 30 5 7 

N = 8 

1 1 6[88.5 + —
12

(mi3 — mi) + —
12

(m23  — m2) + ........  
R = 1 — 

n(n 2  —1) 
Where, 

n = 12 

d = Difference in rank 

m = Number of items whose ranks are common 

m1= 2 as rank 3.5 is occurring 2 times in judge I rankin; 

m2= 2 as rank 7.5 is occurring 2 times in judge I rankin; 

m3  = 2 as rank 1.5 is occurring 2 times in judge II rankir 

6[88.5 + 
12

(23 — 2) + —
12

(23 — 2) + —
12

(23 — 2)] 
_ 

8(82 -1) 

= 1 
6[88.5 + 0.5 + 0.5 

— 
+ 0.5] 

504 

= 1 
6 (90) 

— 
504 

= 1 540 — 
504 

= 1 — 1.0714 

R = — 0.0714 

Q31. Compute Rank Correlation from the following data, 

X 415 434 420 430 424 428 
f 330 332 328 331 327 325 

Solution : 

Rank correlation coefficient, 

R=1 6142  
n(n` -1) 
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s Rank Correlation 

3nk Difference 
(R1  - R2) 

d1
2  = (R1 - R2)2  

- 5 25 
0.5 0.25 
4.5 20.25 
0.5 0.25 
3.5 12.25 
2.5 6.25 

- 4.5 20.25 

-2 4 

Ec11
2  = 88.5 

g  

g 

ig 
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UNIT-5 : Correlation 

x f Ranks by x(R1) Ranks by x(F 

415 330 1 4 

434 332 6 6 

420 328 2 3 

430 331 5 5 

424 327 3 2 

428 325 4 1 

Number of observations = n = 6 

R -  1  
6142 

 
n(n2  -1) 

6x20 
= 1 - 6(36 -1) 

=1 120 
210 

= 1 - 0.5714 

= 0.42860 

Q32. Ten competitors in a beauty contest are ranked by thrE 

1 st judge 1 6 5 10 3 
2nd  judge 3 5 8 4 7 
3rd  judge 6 4 9 8 1 

Use rank correlation coefficient to determine which pair 
tastes in beauty. 

Solution : 

Let x, y and z denote the ranks that are given by the first, second an 
oefficient. Let d .. = R - R. be the difference of ranks of an individual gi 

x y z Rs  Ry  R 
dxy 

(Rs  - R) 
dxz 

(Rs  - R) 

1 3 6 10 8 5 2 5 

6 5 4 5 6 7 -1 -2 

5 8 9 6 3 2 3 4 

10 4 8 1 7 3 -6 

3 7 1 8 4 10 4 -2 

2 10 2 9 1 9 8 0 

4 2 3 7 9 8 -2 -1 

9 I 10 2 10 1 -8 1 

7 6 5 4 5 6 -1 -2 

8 9 7 3 2 4 1 -1 

Exy= 0 Ixz =0 

SIA PUBLI 
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t2) Rank difference 

d = (R1 — R2) 

d2  

-3 9 

0 0 

-1 1 

0 0 

1 1 

3 9 

Ede  = 20 

!e judges as follows, 

2 4 9 7 8 
10 2 1 6 9 
2 3 10 5 7 

of judges has the nearest approach to common 

March/April-13, 012(a) 

d  third judges respectively. Let P„ be the rank correlation 
ven by the  andfh judge. 

dyz 
(Ry  — Rd (I!), d2 d2 

3 4 25 9 

—1 1 4 1 

1 9 16 1 

4 36 4 16 

— 6 16 4 36 

— 8 64 0 64 

1 4 1 1 

9 64 1 81 

—1 1 4 

—2 1 1 4 

Eyz = 0 Ec12„, = 200 Ed2„ = 60 Ecly2z  = 214 

SHERS AND DISTRIBUTORS PVT. LTD. 
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We have n = 10 

Rank correlation coefficient is calculated as follows, 

6/d2 
6x 200 1200  

R =1—
xy 
  =1 —  , = 1 — — — 0.2121 =3,

n(n2  —1) 10(10' —1) 990 

2  
R = 1 — 

6d xz  _ 1  6x60 
— 1 — 

360 =0.6363 
n(n2  —1) 10(102  —1) 990 

61cly,
2 

6 x 

02 
 

214  

—1) 

1284 
R

yz 
 = 1 — 

n( -1) 1 0(1 
,  — 1 — — I — —9---(--)  — — 0.2970 

n-   

Since P 
xz 

 is maximum, it generates that the pair of first and third judges have common tastes in beauty. Hence, P and Po  

are negative, so they have opposite tastes for beauty. 

5.4 CONCURRENT DEVIATION METHOD 

Q33. Discuss, 

(a) Concurrent deviation method 

(b) Bivariate correlation 

(c) Coefficient of determination 

(d) Probable error 

(e) Standard error. 

Answer 

(a) Concurrent Deviation Method 

In concurrent deviation method, only the direction of change c
x
, c in the concerned variables is taken into account. 

For each term the change is considered with reference to the previous vate, which may be either plus (+) or minus (--). The 
formula used for concurrent deviation method as, 

r 
r  (2c — n)1 

L  n 

Where, 

r = Coefficient of concurrent deviations 

c = Number of concurrent deviations (i.e., the number of positive signs in ( c
x
, c) 

n = Number of pairs of deviations compared. 

(b) Bivariate Correlation 

We have considered ourselves to unvariate distribution i.e., the distribution involving only one variable. We have 
seen certain series where each term of the series may assume the values of two or more variables. 

For example, if we measure the heights and weights of a certain group of persons, we shall get what is known as 
bivariate distribution. One variable relating to height and other variable relating to weight. 

In a bivariate distribution, any correlation or covariation between the two variable affects a change in the other 
variable, the variables are said to be correlated. If the two variables deviate in the same direction i.e., if the increase (or 
decrease) in one results in a corresponding increase (or decrease) in the other correlation is said to be direct or positive. 

SIA PUBLISHERS AND DISTRIBUTORS PVT. LTD.  
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But if they constantly deviate in the opposite directions i.e., if increase (or decrease) in one results in corresponding 
(or increase) in the other correlation is said to be diverse or negative. For example, the correlation between, 

(i) The heights and weights of a group of persons. 

(ii) The income and expenditure is positive and the correlation between, 

(a) Price and demand of a commodity 

(b) The volume and pressure of perfect gas is negative. 

Correlation is said to be perfect if the deviation in one variable is followed by corresponding and proportional 
deviation in the other. 

(c) Coefficient of Determination 

r2  gives the percentage variation in the dependent variable that is accounted by the independent variable i..e, it gives 
the ratio of explained variance to the total variance. 

The square of coefficient of correlation is the coefficient of determination. 

Explained variance 
rz —  

Total variance 

Correlation coefficient must be squared before arriving at any conclUsion abOtithe extent of the linear relationship. 

For example, if the value of r = 0.7, we should not conclude that 70% of the variation in the dependent variable is 
due to the variation in the independent variable. Because r2  = 0.49, which is coefficient of determination, which implies 
that only 49% of the variation in the dependent variable has been explained by the independent variable and the remaining 
51% of the variation is due to other factors. 

(d) Probable Error 

Once correlation coefficient is computed, the next step is to find the extent to which it is dependable. Probable 
error is a measure of testing the reliability of an observed value of r in so fat as k depends upon the conditions of random 

(1_ r2 )  
sampling. It is given by RE (r) = 0.6745 x . The factor 0.6745 is used in probable error calculation, because in a 

-k/ n 
-iormal distribution 50% of the observations he in the range of p f 0.67450, where µ and 0 are mean and standard deviations 
respectively. Also (r) is used to test if an observed value of sample 'r' is significant of any correlation in the population. 

If r < PE (r) , r is not significant 

If r > 6 PE (r), r significant 

Else, no conclusion 

(e) Standard Error 

It is usually denoted by S.E (r) 

1 2  — r 
S.E (r) = 

Where `r' is the observed correlation coefficient in a sample of 'n' pairs of observation. Thus, probable 
e-or = 0.6745 x standard error. 
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Q34. Calculate co-efficient of correlation by 
concurrent deviations method. 

X 200 250  300 1250 
Y 45 50 

2901 275

I 

 
60 55 62 I 50 

Solution 2 March/April-16, Q6  c 

For calculating co-efficient of correlation by 
concurrent deviation method, the following formula is used, 

rc  = ±\

I±2c -  n

n  

Where, 

r = Coefficient of correlation 

C = Number of positive signs after multiplying 
d with d 

n =N- 1 

Calculation of coefficient of correlation by 
concurrent deviation method 

X Y dx  dy  dx.dy  

200 45 

250 50 + + + 

290 60 + + + 

275 55 - - + 

300 62 + + + 

250 50 - - + 

C = 5 

r = 4±
2c -  n 

= 
 \i

± 
(2 x 5)(6 -1)  

(6 -1) 

= 
 ±,/

± 
10 -5  

5 

= 

SIA PUBLISHERS AND DISTRIBUTORS PVT. 1:1 
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35. Calculate co-efficient of correlation by 

concurrent deviations method. 

X 400 500 580 550 600 500 
Y 90 100 120 110 124 100 

Aution : 

For calculating co-efficient of correlation by 
Incurrent deviation method, the following formula is used, 

\

i±2c -  n 

Where, 

r = Coefficient of correlation 

C = Number of positive signs after multiplying d 
with d 

n = N - 1 

Calculation of coefficient of correlation by 
concurrent deviation method 

X Y dx  dy  dx.dy  
400 90 
500 100 + + + 
580 120 + + + 

550 110 - - + 

600 124 + + + 

500 100 - - + 

C a 5 

= ± 
2c -n 

n 

=±\1
± 

(2 

	

	x 5X6 - 1)  

(6 -1) 

1 = ± ± 
10 - 5 

\4 

  

5 

= + - 5 
5 

= 

= 1. 



ion 

 

EXERCISE PROIR0,EPRIII  

 

Pearson's co-efficient of correlation from the following data, 

12 1-5 18 20 24 28 31 
15 18 25 22 26 28 

 

   

,nt of correlation between the height of father and son from the follow 

her (in inches) 65 66 67 67 68 69 70 72 
)n (in inches) 67 68 65 68 72 72 69 71 

nt of correlation for the following, 

9  65 62 90 82 75 25 98 36 78 
7 53 58 86 62 68 60 91 51 84 

the data summarized below, calculate the co-efficient of correlation. 

CDEFGH 
9 10 12 13 11 9 
6 9 11 13 8 4 

ficient of correlation and probable error from the following, 

45 60 70 50 
50 40 33 45 

of B.A obtained the following percentage of marks in English in the Ii 
tmination (y). 

I  Pearson's co-efficient of correlation from actual mean and its probat 

75 84 47 52 59 44 33 46 
50 65 40 65 50 60 32 51 

Carl Pearson's co-efficient of correlation between ages of husbands and w 

and 20 30 40 50 60 70 80 
Fe 14 25 30 32 40 45 65 

co-efficient of correlation if, 

= 450, Y.XY= 1449, IA/2 = 5150, EY2 = 920 
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ing data, 

nternal Assessment test (x) and 

)Ie error. 

Ives and comment on the results. 
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9. Two ladies were asked to rank 7 different types of lipstic 

Lipsticks A B C D E F G 

Neelu 2 1 4 3 5 7 6 

Neena 1 3 2 4 5 6 7 

Calculate Spearman's rank correlation coefficient. 

(Ans: r.= 0.786). 

10. Ten competitors in a beauty contest are ranked by thre( 

1st  Judge 1 6 5 10 3 2 4 9 7 8 

2nd  Judge 3 5 8 4 7 10 2 1 6 9 

3rd  Judge 6 4 9 8 1 2 3 10 5 7 

Use the rank correlation co-efficient to determine which 
in beauty. 

(Ans: = R1  and R2  = - 0.212; R2  and R3  = - 0.297; R1  and F 

11. Compute Spearman's rank correlation for the following ( 

Candidate 1 2 3 4 5 6 7 8 

Judge x 20 22 28 23 30 30 23 24 

Judge y 28 24 24 25 26 27 32 30 

Marks are awarded out of 35. 

(Ans: = — 0.071). 

12. Calculate rank correlation co-efficient from the following 

x 12 18 25 25 50 25 
y 10 12 18 18 15 40 

(Ans: c= 0.54). 
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:ks. The ranks given by them are as follows, 

judges in the following order, 

pair of judges has the nearest approach to common tastes 

Z3 = 1' 0.636). 

)bservation, 

data, 
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UNIT-5 : Correlation 

(a)  

(b)  

INTERNAL AI 
1. Multiple Choice 

1. When the value of the two variables under study de 

(a) Positive correlation 

(b) Negative correlation 

(c) Multiple correlation 

(d) Partial correlation 

2. The various methods of correlation available to stun 

(a) Scatter diagram 

(b) Rank method 

(c) Co-variance method 

(d) All the above 

3. The value of spearman's rank correlation coefficier 

(a)  + 1 

(b)  ± 10 

(c)  ± 100 

(d)  ± 1000 

4. The standard error is calculated by S.E(r) = 

1 + r2  
n 

1 — r 2  
‘1,71 

(c) 1 + r AIT2 

(d) 1   
rib; 

5. The reasons for high degree of correlation are 

(a) Pure chance 

(b) Mutual dependence 

(c) Limiting factor 

(d) Both (a) and (b) 

6. When more than two variables are studied to esta 

referred as 

(a) Positive correlation 

(b) Negative correlation 

(c) Multiple correlation 

(d) Partial correlation 

51/1 F 
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SSESSMENT 

viate in the opposite direction it results in  

ly correlation are  

t will always vary between  

blish the degree of relationship then the correlation would be 

[ 
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is the method of finding out joint variations between two varia 

correlation 

covariance 

egression 

Tone of the above 

Edx.dy 
is used to calculate 7-7 . Ey 

3owley's 

"ipearmen's 

(ail Pearson's 

Kurtosis 

 

correlation coefficient 

  

ige of X and Y can be calculated by using formulae. 

EX  
N 

EY  
N 

EXY  
N 

Both (a) and (b) 

less than Probable Error (PE) then r is  

significant 

Vot significant 

Both (a) and (b) 

Vone of the above 

e Blanks 

is an analysis of the covariation between two or more variables. 

m-  Diagram portraits the relationship between two variable  

Pearson's measure is also known as 

calculates the strength of relation that exists between a depem 
dering changes in other independent variables. 

variable whose value is influenced or is to be predicted is called  

is a measure of testing the reliability of an observed value of r 
nri sampling. 

are types of correlations. 

is a measure of correlation that exists between two sets of ranks. 

urrent deviation method is calculated by using  

degree of correlation exists when the variables have  

HERS AND DISTRIBUTORS PVT, LTD. 
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ibles. [ 

• lik.ttft:). 

determined through direct method. 
[ 

dent and an independent variable by 

as for as it depends on conditions of 



UNIT-5 : Correlation 

I. 	Multiple Choice 

1. (b) 

2. (d) 

3. (a) 

4. (b) 

5. (d) 

6. (c) 

7. (b) 

8. (c) 

9. (d) 

10. (b) 

H. Fill in the Blanks 

1. Correlation 

2. Graphically 

3. Pearsonian coefficient of correlation 

4. Partial correlation 

5. Dependent variable 

6. Probable error 

7. Two 

8. Rank correlation coefficient 

9. r= Ii_j2c—
n 

 n1  

10. Cause and Effect. 

SUL 
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HI. Very Short Questions and Answers 

Q1. What is Correlation? 

Answer : 

Correlation is an analysis of the co-variation between two 
techniques which are helpful in studying and measuring the extent o 

Q2. Write a note on Spearman's Rank Correlation method. 

Answer : 

Spearman's rank correlation is a method used for correlation a 
form but information is sufficient to rank the data. 

Q3. What do you mean by Multiple Correlation? 

Answer : 

Multiple correlation refers to that situation where in the probll 
both dependent or independent variables. 

Q4. How to calculate Probable Error? 

Answer : 

Probable Error (PE) can be calculated with the help of a forn 

PE (0= 0.6745 x 
(1— r 2) 

Q5. What do you mean by covariance method? 

Answer : 

Co variance is the method of finding out joint variation betwt 

5I1A PUBLISHERS AND DISTRIBUTORS PVT. LTD. 
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or more variables. It involves various methods and 
f the relationship between the two variables. 

nalysis when data is not available to use in numerical 

Nils have either three or more variables. These can be 

aulae, 

en two variables. 



rti-logarithms 

LOGARITHMS 

1  2 4 12 

043 0086 0128 0170 0212 0253 0294 0334 0374 

453 0492 0531 0569 0697 0645 0682 0719 0755 
828 0864 0899 0934 0969 1004 1038 1072 1106 
173 1206 12'39 1271 1303 1335 1367 1399 1430 
492 1523 1553 1584 1614 1644 1673 1703 1732 
790 1818 1847 1875 1903 1931 1959 1987 2014 

068 2095 2122 2148 2175 2201 2227 2253 2279 
330 2355 2380 2405 2430 2455 2480 2504 2529 
577 2601 2625 2648 2672 2695 2718 2742 2765 
810 2833 2856 2878 2900 2923 2945 2967 2989 
032 3054 3075 3096 3118 3139 3160 3181 3201 

243 3263 3284 3304 3324 3345 3365 3385 3404 
444 3464 3483 3502 3522 3541 3560 3579 3598 
636 3655 3674 3692 3711 3729 3747 3766 3784 
820 3838 3856 3874 3892 3909 3927 3945 3962 
997 4014 4031 4048 4065 4082 4099 4116 4133 

166 4183 4200 4216 4232 4249 4265 4281 
330 4346 4362 4378 4393 4409 4425 4440 4456 
487 4502 4518 4533 4548 4564 4579 4594 4609 
639 4654 4669 4683 4698 4713 4728 47424757̀  
786 4800 4814 4829 4843 4857 4871 4900 

928 4942 4955 4969 4983 4997 5011 5024 5038 
D65 5079 5092 5105 5119 5132 5145 5159 5172 
198 5211 5224 5237 5250 5263 5276 5289 5302 
328 5340 5353 5366 5378 5391 5403 5416 5428 
453 5465 5478 5490 5502 5514 5527 5539 5551 

575 5587 5599 5611 5623 5635 5647 5.658 5670 
594 5705 5717 5729 5740 5752 5763 5775 5786 
309 5821 5832 5843 5855 5866 5877 5899 
922 5933 5944 5955 5966 5977 5988 5999 6010 
D31 6042 6053 6064 6075 6085 6096 6107 6117 

138 6149 6160 6170 6180 6191 6201 6212 6222 
243 6253 6263 6274 6284 6294 6304 6314 6325 
345 6355 6365 6375 6385 6395 6405 6415 6425 
444 6454 6464 6474 6484 6493 6503 6513 6522 
542 6551 6561 6571 6580 6590 6599 6618 

537 6646 6656 6665 6675 6693 6702 6712 
T30 6739 6749 6758 6767 6776 6785 6794 6803 
321 68304839 6848 6857 6866 6875 6893 
511 6920 8928 6937 6946 6955 6964 6972 6981 
598 7007 7016 7024 7033 7042 7050 7059 7067 

)84 7093 7101 7110 7118 7126 7135 7143 7152 
168 7177 7185 7193 7202 7210 7218 7226 7235 
251 7259 7267 7275 7284 7292 7300 7308 7316 
132 7340 7348 7356 7364 7372 7380 7 7396 

SHA PUBLISHERS AND DIS" 

4812 

4 8 11 
3 7 10 
3610 
36 9 
36 8 

35 8 
2 5 7 
25 7 
2 4 7 
24 6 

24 6 
24 0 
24 6 
2 4 5 
23 5 

23 5 
23 5 
23 5 
1 3 4 
1 3 4 

1 3 4 
1 3 4 
1 3 4 
1 3 4 
1 2 4 

1 2 4 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3 

1 2 3 
1 2 2 
1 2 2 
1 2 2 
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an Differences 

4 S 6 7 8 9 

17 21 25 29 33 37 

15 19 23 26 30 34 
14 17 21 24 28 31 
13 18 19 23 26 29 
12 15 18 21 24 27 
11 14 17 20 22 25 

11 13 16 18 21 24 
10 12 15 17 20 22 
a 12 14 16 19 21 
9 11 13 16 18 20 
8 11 13 15 17 19 

8 10 12 14 IC 18 
8 10 12 14 15 17 
7 9 11 13 15 17 
7 9 11 12 14 16 
7 9 10 12 14 1:3 

7 8 10 11 13 15 
6 8 9 11 13 14 
6 8 9 11 12 14 
6 7 9 10 12 13 
6 7 9 10 11 13 

6 7 8 10 11 12 
5 7 8 9 11 12 
5 6 8 9 10 12 
5 6 8 9 10 11 
5 6 7 9 10 11 

5 6 7 8 10 11 
5 6 7 8 910 
5 6 7 8 910 
4 5 7 8 9 10 
4 5 8 8 910 

4 5 6 7 8 9 
4 5 6 7 8 9 
4 5 6 7 8 9 
4 5 6 7 8 9 
4 5 6 7 8 9 

4 5 6 7 7 8 
4 5 5 6 7 8 
4 4 5 6 7 8 
4 4 5 6 7 8 
3 4 5 6 7 8 

3 4 5 6 7 8 
3 4 5 6 7 7 
3 4 5 6 6 7 
3 4' 5 6 6 7 
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2 4 5 9 1 2 

7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 

7490 7497 7505 7513 7520 7528 7536 7543 7551 1 2.  
7566 7574 7582 7589 7597 7604 7612 7619 7827 1 2 
7642 7649 7657 7664 7672 7679 7686 7694 7701 1 1 
7716 7723 7731 7738 7745 7752 7760 7767 7774 11 
7789 7796 7803 7810 7818 7825 7832 7839 7846 1 1 

7860 7868 7875 7882 7 9 7896 7903 7910 7917 1 1 
7931 7938 7945 7952 79597966 7973 7980 7987 1 1 
8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 
8069 8075 8082 9 96 8102 8109 8118 8122 1 1 
8136 8142 8149 8156 8162 8169 8176 8182 8189 1 1 

8202 8209 8215 8222 8228 8235 8241 8248 8254 1 1 
8267 8274 8280 8287 8293 8299 8306 8312 8319 1 1 
8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 
8395 8401 8407 8414 8420 8426 8432 8439 8445 1 1 
8457 8483 8470 8476 8482 8488 8494 8500 8506 1 1 

8519 8525 8531 8537 8543 8549 8555 8561 8567 1 1 
8579 8585 8591 8597 8603 8609 8615 8621 8627 1 1 
8639 8645 8651 8G57 8663 8669 8675 8681 8686 1 1 
8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 
8756 8762 8768 8774 8779 8785 8791 8797 8802 1 1 

8814 20 88258831 8837 8842 8848 8854 s 59 1 1 
8871 8876 8882 8887 93 «99 8904 8910 8915 1 1 
8927 8932 8938 8943 8949 8954 8 0 8965 8971 1 1 
8982 8987 8993 8998 9004 9009 9015 9020 9025 1 1 
9036 9042 9047 9053 9058 9063 9069 9074 9079 1 1 

9090 9098 9101 9106 9112 9117 9122 9128 9133 1 1 
9143 9149 9154 9159 9165 9170 9175 9180 9186 1 1 
9196 9201 9206 9212 9217 9222 9227 9232 9238 1 1 
9248 9253 9258 9263 9269 9274 9279 9284 9289 1 1 
9299 9304 9309 9315 9320 9325 9330'9335 9340 1 1 

3350 9355 9360 9385 9370 9375 9380 9385 9390 1 
3400 9405 9410 9415 9420 9425 9430 9435 9440 
)450 9455 9460 9465 9469 9474 9479 9484 9489 

0 
0 1 

0 
3499 9504 9509 9513 9518 9523 9528 9533 9538 
)547 9552 9557 9562 9566 9571 9576 9581 9586 

)595 9600 9605 9809 9614 9619 9624 9628 9633 01 
)643 9647 9653 9657 9661 9666 9671 9675 9680 01 
)689 9694 9699 9703 9708 9713 9717 9722 9727 01 
)736 9741 9745 9750 9754 9759 9763 9768 9773 01 
)782 9786 9791 9795 9800 9805 9809 9814 9818 01 

)827 9832 9836 9841 9845 9850 9854 9859 9863 01 
1872 9877 9881 9886 9890 9894 9899 9903 9908 01 
1917 9921 9926 9930 9934 9939 9943 9948 9952 0 1 
1961 9965 9969 9974 9978 9983 9987 9991 9996 01 
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BUSINESS STATISTICS•I 

Mean Differences 

3 4 5 8 7 1 II 

2 3 4 5 5 8 7 

2 3 4 5 5 6 7 
2 3 4 5 5 6 7 
2 3 4 4 5 6 7 
2 3 4 4 5 6 7 
2 3 4 4 5 6 6 

2 3 4 4 5 6 6 
2 3 3 4 5 6 6 
2 3 3 4 5 5 6 
2 3 3 4 5 5 6 
2 3 3 4 5 5 5 

2 3 3 4 5 5 6 
2 3 3 4 5 5 6 
2 3 3 4 4 5 6 
2 2 3 4 4 5 6 
2 2 3 4 4 5 6 

2 2 3 4 4 5 5 
2 2 3 4 4 5 5 
2 2 3 4 4 5 5 
2 2 3 4 4 5 5 
2 2 3 3 4 5 5 

2 2 3 3 4 5 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 

2 2 3 3 4 4 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 
2 2 3 3 4 4 5 

2 2 3 3 4 4 5 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 

1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1 2 2 3 3 4 4 

1 2 2 3 3 4 4 
1 2 2 3 3 4 4 
1* 2 2 3 3 4 4 
1 2 2 3 3 3 4 



Anti-logarithms 

ANTI-LOGARITHMS 

1 2 3 4 1 

1000 1002 1005 1007 1009 1012 1014 1016 1019 1021 , o o 1 

1023 1028 1028 1030 1033 1035 1038 1040 1042 1045 0 0 1 
1047 1050 1052 1054 1057 1059 1062 1064 1067 1069 0 0 1 
1072 1074 1076 1079 1081 1084 1086 1089 1091 1094 0 0 1 
1096 1099 1102 1104 1107 1109 1112 1114 1117 1119 01 1 
1122 1125 1127 1130 1132 1135 1138 1140 1143 1146 01 1 

1148 11, 1153 1156 1159 1161 1164 1167 1169 1172 0 1 1 
1175 11278 1180 1183 1186 1189 1191 1144 1197 1199 01 1 
1202 1205 1208 1211 1213 1216 1219 1222 1225 1227 01 1 
1230 1233 1236 1239 1242 1245 1247 1250 1253 1258 0 ' 1 
1259 1262 1265 1268 1271 1274 1276 1279 1282 1285 01 1 

12 1291 1234 1297 1300 1303 1306 1309 1312 1315 01 1 
1318 1321 1324 1327 1330 1334 1337 1340 1343 1346 01 1 
1349 1352 1355 1358 1361 1365 1368 1371 1374 1377 01 1 
1380 1384 1387 1390 1393 1396 1400 1403 1406 1409 01 1 
1413 1416 1419 1422 1426 1429 1432 1435 1439 1442 01 1 

1445 1449 1452 1455 1459 1462 1466 1489 1472 1476 0 1 1 
1479 1483 1486 1489 1493 1496 1500 1503 1507 1510 0 1 1 
1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 0 1 1 
1549 1552 1556 1560 1563 1567 1570 1574 1578 1581 0 1 1 
1585 1589 1592 1596 1600 1603 1607 1611 1614 1618 01 1 

1622 1626 1629 1633 1637 1641 1644 le48 1652 1656 0 1 1 
1660 1663 1667 1671 1675 1679 1683 1687 1690 1694 01 1 
1658 1702 1706 1710 1714 1718 1722 1726 1730 1734 0 1 1 
1738 1742 1745 1750 1754 1758 1762 1766 1770 1774 0 1 1 
1778 1732 1786 1791 1795 1799 1803 1807 1811 1816 01 1 

1820 1824 1828 1832 1837 1841 1845 1849 1854 1858 0'1 1 
1862 1866 1871 1875 1879 1884 1888 1892 1897 1901 01 1 
1905 1910 1914 1919 1923 1928 1932 1936 1941 1945 01 1 
1950 1954 1959 1963 1968 1972 1977 1982 1986 1991 01 1 
1995 2000 2004 2009 2014 2018 2023 2028 2032 2037 01 1 

2042 2046 2051 2056 2061 2065 2070 2075 2080 2084 01 1 
2089 2094 2099 2104 2109 2113 2118 2123 2128 2133 01 1 
2138 2143 2148 2153 2158 2163 2168 2173 2178 2183 0 1 1 
21 2193 2198 2203 2208 2213 2218 2223 2228 2234 1 1 2 
2239 2244 2249 2254 2259 2265 2270 2275 2280 2286 1 1 2 

2291 2296 2301 2307 2312 2317 2323 2328 2333 2339 1 1 2 
2344 2350 2355 2360 2366 2371 2377 2382 2388 2393 1 1 2 
2399 2404 2410 2415 2421 2427 2432 2438 2443 2449 1 1 2 
2455 2460 2466 2472 2477 2483 2489 2495 2500 2506 1 1 2 
251; 2518 2523 

22 
2529 
96. 

2535 2541 2547 2553 2559 2564 1 1 2 

2570 2576 2582 25 2594 2600 2606 2612 2618 2624 1 1 2 
2630 2636 2642 2649 2655 2661 2667 2673 2679 2685 1 1 2 
2692 2698 2704 2710 2716 2723 2729 2735 2742 2748 1 1 2 
2754 2761 2767 2773 2780 2786 2793 2799 2805 2812 1 1 2 
2818 2825 2831 2838 2844 2851 2858 2864 2871 2877 1 1 2 

2884 2891 2897 2904 2911 2917 2924 2931 2938 2944 1 1 2 
2951 2958 2965 2072 2979 2985 2992 2999 3006 3013 1 1 2 
3020 3027 3034 3041 3048 3055 3062 3069 3076 3083 1 1 2 
3090 3097 3105 3112 3119 3126 3133 3141 3148 3155 1 1 2 
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DIfferencos 

4 5 $ 7 8 

1 1 1 2 2 2 

1 1 1 2 2 2 
1 1 1 2 2 2 
1 1 1 2 2 9  
1 1 2 2 2 2 
1 1 2 2 2 2 

1 1 2 2 2 2 
1 1 2 2 2 2 
1 1 2 2 2 3 
1 1 2 2 2 3 
1 1 2 2 2 3 

1 2 2 2 2 3 
1 2 2 2 2 3 
1 2 2 2 3 3 
1 2 2 2 3 3 
1 2 2 2 3 3 

1 2 2 2 3 3 
1 2 2 2 3 3 
1 2 2 2 3 3 
1 2 2 3 3 3 
1 2 2 3 3 3 

2 2 2 3 3 3 
2 2 2 3 3 
2 2 2 3 3 4 
2 2 2 3 3 4 
2 2 2 3 3 4 

2 2 3 3 3 4 
2 2 3 3 3 4 
2 2 3 3 4 4 
2 2 3 3 4 4 
2 2 3 3 4 4 

2 2 3 3 4 4 
2 2 3 3 4 4 
2 2 3 3 4 4 
2 3 3 1 4 5 
2 3 3 4 4 5 

2 3 3 4 4 5 
2 3 3 4 4 5 
2 3 3 4 4 5 
2 3 3 4 5 5 
2 3 4 4 5 5 

2 3 4 4 5 5 
2 3 4 4 5 6 
3 3 4 4 5 6 
3 3 4 4 5 8 
3 3 4 5 5 6 

3 3 4 5 5 6 
3 3 4 5 5 6 
3 4 4 5. 6 6 
3 4 4 5 6 6 
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0  1 2 

3162 3170 3177 3184 3192 3199 3206 3214 

3236 3243 3251 3258 3266 3273 3281 3289 
3311 3319 3327 3334 3342 3350 3357 3365 
3388 3396 3404 3412 3420 3428 3436 3443 
3467 3475 3483 3491 3499 3508 3516 3524 
3548 3558 3565 3573 3583 3589 3597 3806 

3631 3639 3648 3656 3664 3673 3681 3690 
3715 3724 3733 3741 3750 3758 3787 3776 
3802 3811 3819 3828 3837 3846 3855 3864 
3890 3899 3908 3917 3926 3936 3945 3954 
3981 3990 3999 4009 4018 4027 4036 4048 

4074 4083 4093 4102 4111 4121 4130 4140 
4169 4178 4188 4198 4207 4217 4227 4236 
4266 4276 4285 4295 4305 4315 4325 4335 
4365 4375 4385 4395 4406 4416 4426 4438 
4467 4477 4487 4498 4508 4519 4529 4539 

4571 4581 4592 4803 4813 4624 4834 4845 
4677 4688 4899 4710 4721 4732 4742 4753 
4786 4797 4808 4819 4831 4842 4853 4864 
4898 4909 4920 4932 4943 4955 4966 4977 
5012 5023 5035 5047 5058 5070 5062 5093 

5129 5140 5152 516 5178 5188 5200 5212 
5248 5260 5272 5284 5297 5309 5321 5333 
5370 5383 5395 5408 5420 5433 5445 5458 
5495 5508 5521 5534 5546 5559 5572 5585 
5623 5636 5649 5682 5675 5689 5702 5715 

5754 5788 5781 5794 5808 5821 5834 5848 
5888 5902 5918 5929 5943 5957 5970 5984 
6026 6039 6053 6067 6081 6095 6109 6124 
6168 6180 6194 8209 6223 6237 6252 6266 
6310 6324 6339 6353 6368 6383 8397 6412 

6457 6471 6486 6501 6516 6531 6546 8561 
8807 6822 6837 6853 6868 6683 6699 6714 
6761 6776 6792 6808 6823 6839 6855 6871 
6918 8934 6950 6968 6982 6998 7015 7031 
7079 7096 7112 7129 7145 7161 7178 7194 

7244 7261 7278 7295 7311 7328 7345 7362 
7413 7430 7447 7464 7482 7499 7516 7534 
7586 7603 7621 7638 7656 7674 7691 7709 
7762 7780 7798 7816 7834 7852 7870 7.:9 
7943 7962 7980 7998 8017 8035 8054 8072 

8128 8147 8166 8185 8204 8222 8241 8280 
8318 8337 8356 8375 8396 8414 8433 8453 
8511 8521 8551 8570 8590 8610 8630 8650 
8710 8730 8750 8770 8790 10 8831 8851 
8913 8933 8954 8974 8995 9018 9036 9057 

9120 9141 9162 9183 9204 9226 9247 9268 
9333 9354 9376 9397 9419 9441 9462 9484 
9550 9572 9594 9018 9638 9661 9683 974' 
9772 9796 17 9840 9883 9886 9908 9931 

3221 

3296 3304 1 2 
3373 3381 1 2 
3451 3459 1 2 
3532 3540 1 2 
3814 3622 1 2 

3898 3707 1 2 
3784 3793 1 2 
3873 3882 1 2 
3963 3972 1 2 
4055 4064 1 2 

4150 4159 1 2 
4248 4256 1 2 
4345 4355 1 2 
4446 4457 1 2 
4550 4560 1 2 

4656 4667 1 2 
4764 4775 1 2 
4875 4887 1 2 
4 9 5000 1 2 
5105 5117 1 2 

5224 5236 1 2 
5348 5358 1 2 
5470 5483 1 3 
5598 5610 1 3 
5728 5741 1 3 

5861 5875 1 3 
5998 6012 1 3 
6138 6152 1 3 
6281 6295 1 3 
6427 8442 1 3 

6577 6592 2 3 
6730 6745 2 3 
6887 6902 2 3 
7047 7063 2 3 
7211 7228 2 3 

7379 7398 2 3 
7551 7568 2 3 
7727 7745 2 4 
7907 7925 2 4 
8091 8110 2 4 

8279 8299 2'4 
8472 8492 2 4 
8670 8690 2 4 
8872 >92 2 4 
9078 9099 2 4 

9290 9311 2 4 
1506 9528 2 4 
1727 9750 2 4 
1954 9977 2 5 
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BUSINESS STATISTICS-I 

Mean Differences 

3 4 5 6 7 

2 3 4 4 5 6 7 

2 3 4 5 5 6 7 
2 3 4 5 5 6 7 
2 3 4 5 8 6 7 
2 3 4 5 6 6 7' 
2 3 4 5 8 7 7 

3 3 4 5 6 7 8 
3 3 4 5 6 7 8 
3 4 4 5 6 7 8 
3 4 5 5 6 7 8 
3 4 5 6 6 7 8 

3 4 5 6 7 8 9 
3 4 5 6 7 8 9 
3 4 5 8 7 8 9 
3 4 5 6 7 8 9 
3 4 5 6 7 8 9 

3 4 5 6 7 910 
3 4 5 7 8 910 
3 4 6 7 8 910 
3 5 6 7 8 9 10 
4 5 6 7 8 911 

4 5 8 7 8 10 11 
4 5 8 7 9 10 11 
4 5 6 8 9 10 11 
4 5 6 8 9 10 12 
4 5 7 8 9 10 12 

4 5 7 8 9 11 12 
4 5 7 8 10 11 12 
4 6 7 8 10 11 13 
4 6 7 9 10 11 13 
4 6 7 9 10 12 13 

5 6 8 9 11 12 14 
5 6 8 9. 11 12 14 
5 6 8 9 11 13 14 
5 5 8 10 11 13 15 
5 7 8 10 12 13 15 

5 7 8 10 12 13 15 
5 7 9 10 12 14 18 
5 7 9 i1 12 14 18 
5 7 911 13 14 18 
6 7 9 11 13 15 17 

8 8 9 11 13 15 17 
6 8 10 12 14 15 17 
3 8 10 12 14 16 18 
6 8 10 12 14 16 18 
6 8 10 12 15 17 19 

6 8 11 13 15 17 19 
7 911 13 15 17 20 
7 9 11 13 16 18 20 
7 9 11 14 16 18 20 



 

II 

 

Frequently Asked Questions 

1. Write a note on limitation of statistics and distrust a 

OR 

Write a short note on limitations of statistics. 

OR 

What are the limitations of statistics? 

OR 

Explain limitations of Statistics. 

OR 

Distrust of Statistics. 

nswer : 

For answer refer Unit-I, Page No. 3, Q.No. 3. 

Q2. Primary V/S Secondary data. 

OR 

Differentiate between primary data and secondary d 

Answer : 

For answer refer Unit-I, Page No. 4, Q.No. 5. 

Q 

A 

Q3. Explain the parts of table. 

Explain various parts of a statistical table. 

Mention the parts of a table. 

Parts of Table. 

Answer : 

For answer refer Unit-I, Page No. 5, Q.No. 7. 

OR 

OR 

OR 

Q4. What do you understand by Random sampling? Wh, 

OR 

Random Sampling 

OR 

What are the various methods of random sampling? 

Answer : 

For answer refer Unit-I, Page No. 5, Q.No. 8. 

SIA PUB 



& Important Questions 

Unit- 1 

f  statistics. Important Question 

March/April-16, 01 

(March/April-17, Q1 March/April-15, Q1) 

March/April-14, 02 

(Oct./Nov.-12, 01 I Oct./Nov.-16, Q1) 

March/April-14, Q1 

ata. 

Oct./Nov.-12, Q2 

March/April-13, Q1 

March/April-11, Q2 

Oct./Nov.-11, Q1 

March/April-17, Q2 

at are its methods? Important Question 

March/April-16, Q5 

Oct./Nov.-14, Q3 

,LISHERS AND DISTRIBUTORS PVT. LTD. 



statistics and explain the functions of statistics. 

OR 

the meaning of statistics in both plural and singular sense. W 

wer refer Unit-I, Page No. 8, Q.No. 11. 

lo you mean by distrust of statistics? What are the major 
res to restore trust in statistics. 

wer refer Unit-I, Page No. 11, Q.No.14. 

Statistical Investigation. Explain the preliminary steps to be ca 
gation. 

wer refer Unit-I, Page No. 12, Q.No. 15. 

sampling. Discuss in detail about various sampling techniqu 

wer refer Unit-I, Page No. 14, Q.No. 17. 

i  the various methods of collecting primary data. 

OR 

re the methods commonly used in the collection of primary 
merits of each of them. 

OR 

i  the various methods of collection of primary data. 

wer refer Unit-I, Page No. 16, Q.No. 19. 

;  classification? How it is different from tabulation? What is thi 
)iscuss the rules and qualities of an ideal classification. 

wer refer Unit-I, Page No. 20, Q.No. 22. 

[ re the different types of frequency distribution? Explain with 

wer refer Unit-I, Page No. 26, Q.No. 26. 
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BUSINESS STATISTICS.I 

March-April-16, Q9(2 

hat are the functions of statistics? 

Oct./Nov.-14, Q9(a 

causes of distrust? Suggest the 

Important Question 

nsidered in planning the statistical 

Important Question 

es. 

Important Question 

March/April-17, Q9(b) 

lata and explain briefly the merits 
March/April-16, Q9(b) 

March/April-14, Q9(b) 

e  purpose of classifying statistical 

Important Question 

examples. 

Important Question 



1 Questions & Important Questions 

u mean by diagrammatic and graphic presentation of data? 
id graphs? 

fer Unit-11, Page No. 34, Q.No. 1. 

u mean by sub-divided bar diagram? What are the points to 
bar diagrams? 

fer Unit-II, Page No. 34, Q.No. 2. 

u mean by ogives? State the uses of ogives. 

..fer Unit-II, Page No. 35, Q.No. 4. 

e rules for constructing graph of time series on natural scale 

fer Unit-II, Page No. 36, Q.No. 6. 

rams. What are the general rules for constructing diagrams? 

fer Unit-II, Page No. 37, Q.No. 7. 

Jetail different types of diagrams. 

. fer Unit-II, Page No. 38, Q.No. 9. 

letail different types of bar diagrams. 

.fer Unit-II, Page No. 40, Q.No. 11. 

the following data by sub-division bar diagram: 

Gross Income 
(Z in Lakhs) 

Gross Expenditure 
(Z in Lakhs) 

Net Income 
(Z in Lakhs) 

410 400 10 

600 540 60 

700 500 200 

, fer Unit-II, Page No. 46, Q.No. 14. 
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F.3 

Unit- 2 
'  What are the limitations of 

Important Question 

be noted while constructing 

Important Question 

Important Question 

7  

Important Question 

Important Question 

Important Question 

Important Question 

Important Question 
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Q9. The following data relate to the additional taxatioi 

Year Additional Taxation 
(in Crore Rupees) 

2001-02 290 

2002-03 280 

2003-04 540 

2004-05 720 

2005-06 280 

2006-07 430 

2007-08 490 

2008-09 520 

2009-10 620 

2010-11 1300 

Represent the data by a Broken Bar Diagram. 

Answer : 

For answer refer Unit-11, Page No. 51, Q.No. 18. 

Q10. What do you mean by a pictograph? What are the p 
What are the merits and demerits of pictograph? 

Answer 

For answer refer Unit-II, Page No. 57, Q.No. 24. 

Q11. What do you mean by graphical presentation? Expl 

Answer 

For answer refer Unit-II, Page No. 59, Q.No. 28. 

Q12. (a) Differentiate between diagrams and graphs. 

(b) Differentiate between tabular presentation and 

Answer : 

For answer refer Unit-II, Page No. 61, Q.No. 30. 

Q13. Explain in detail ogive curve with example. 

Answer : 

For answer refer Unit-II, Page No. 67, Q.No. 35. 

Q14. What do you mean by time series? What are the dif 

Answer : 

For answer refer Unit-II, Page No. 73, Q.No. 40. 
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BUSINESS STAMM  
during the year 2001-2002 to 2010-2011. 

Imporlant 

loints to be noted while constructing pictograph? 

Important Qtraslion 

ain the technique of construction of graphs. 

bnportant OneMien 

diagrammatic presentation. 

Important assilise 

Wpmlad threadan 

ferent types of time series graphs? 

Important Owlin 

'D.  



'frequently  Asked Questions & Important Questions 

Q1. Calculate Median from the following data: 

22, 28, 16, 30, 18, 10, 35, 45, 12, 32. 

Answer : 

For answer refer Unit-III, Page No. 94, Q.No. 1. 

Q2. If mode = 16, mean = 15.6, find the median. 

Answer : 

For answer refer Unit-III, Page No. 95, Q.No. 4. 

Q3. Arithmetic mean of 50 items is 100. At the time of calct, 
as 100 and 10. Find the correct value of arithmetic in( 

Answer : 

For answer refer Unit-III, Page No. 95, Q.No. 7. 

Q4. Find the Median and Quartiles 4, 12, 7, 9, 14, 16, 21, 3 

Answer : 

For answer refer Unit-III, Page No. 97, Q.No. 11. 

Q5. What do you mean by measures of central tendencyl ram; 
Answer : 

For answer refer Unit-III, Page No. 99, Q.No. 15. 

Q6. What is Arithmetic Mean (A.M)? State its merits. Expl; 
and continuous series. 

Answer : 

For answer refer Unit-III, Page No. 101, Q.No. 18. 

Q7. Find the geometric mean from the following data: 

Class Interval 10 -20 20 -30 30 - 40 40 -50 50 -I 
Frequency 5 10 15 7 4 

Answer : 

For answer refer Unit-III, Page No. 110, Q.No. 27. 

Q8. Calculate mode for the following data. 

Classintervals 0 -10 10 -20 20 -30 30 - 40 40 - f. 
Frequency 4 13 21 44 33 

Answer 

For answer refer Unit-III, Page No. 120, Q.No. 38. 
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F.5 

Unit- 3 

March/April-17, Q3 

Sept./Oct.-15, 

ilations two items 180 and 90 were wrongly taken 
)an. 

March/April-14, 04 

, 17. 

Oct./Nov.-92, Q4 

'  State its significance. 

Important Question 

ain how A.M is calculated for individual, discrete 

Important Question 

30 

Sept./Oct.-15, Q10(b) 

i0 50 - 60 60 -70 
22 7 

Oct./Nov.-14, Q10(a) 
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ian and Mode of the data given below, 

Marks less than ' 10 461 501601 
No. of Students 8 

201301 
23 48 65 75 80 

r  Unit-III, Page No. 133, Q.No. 48. 

= 15, calculate quartile deviation and its coefficients. 

r  Unit-IV, Page No. 144, Q.No. 1.   

ieight of a group of 100 selected students is MA cm with ti 
the Standard Deviation? 

r  Unit-IV, Page No. 145, Q.No. 3. 

30, Standard deviation = 8, Karl Pearson's coefficient of siu 

r Unit-1V, Page No. 147, Q.No. 8. 

wo types of measures of dispersion? Explain the differences 

r Unit-IV, Page No. 149, Q.No.  11. 

. State its merits, demerits and uses. How it is calculated fl 
tries? 

r Unit-IV, Page No. 152, Q.No. 13.   

quartile range and quartile deviation? What are its merits 
r individual and discrete series. 

T  Unit-IV, Page No. 155, Q.No. 14.   

)eviation along with merits, demerits and uses. Explain the st 
)n for individual observations. 

T  Unit-IV, Page No. 157, Q.No. 15. 
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MarchlApril-14, Q10(a) 

SeptJOct.-15, 06 

he Co-efficient of variation 

Oct./Nov.-16, Q4 

witness as 0.4. Find Median 

at/April-17, 05 I March/April-11, 061 

between them. 

Important Question 

or individual, discrete and 

Important Question 

and demerits? Explain its 

bnportant Question 

BUSINESS STATISTICS-I 

eps involved in calculating 

Important Question 



Wages (!) 
No. of Workers 

55-58 
12 

58-61 
17 

61-64 
23 

64-67 
18 

67-70 
10 

ntly A6k4cr Questions & Important Questions 
ompute Quartile Deviation and its Co-efficient from the follov 

Marks 10 20 30 40 
No. of students  5 8 16  9 

Dr answer refer Unit-IV, Page No. 168, Q.No. 21. 

ind the Mean Deviation and it's coefficient through Median. 

Size 0-10 10-20 20-30 30-40 40-50  

Frequency 7 12 18 25 16 

or answer refer Unit-IV, Page No. 172, Q.No. 26. 

alculate Karl Pearsons coefficient of skewness, 

X 10 11 12 13 14 15 
f 2 4 10 8 5 1 

or answer refer Unit-IV, Page No. 179, Q.No. 32. 

alculate coefficient of skewness based on quartiles. 

r : 

or answer refer Unit-IV, Page No. 187, Q.No. 36. 

/hat is the difference between correlation and regression? 

: 

or answer refer Unit-V, Page No. 202, Q.No. 

ypes of correlation 

or answer refer Unit-V, Page No. 202, Q.No.  2. 

1.E, is 0.125 and N = 16. Find the coefficient of correlation and 

r : 

or answer refer Unit-V, Page No. 203, Q.No. 4. 
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wing data, 

50 60 
7 2 

Oct./Nov.-1 .€ 

   

50-60 60-70 

14 8 

March/April-17, Q11(a) 

[Oct./Nov.-16, 011(b) I Oct./Nov.-12, 011(b)] 

Sept./Oct.-15, Q11(b) 

Unit- 5 

Important Question 

March/April-17, Q6 

point out the significance of r. 

MarchlApril-12, Q7 
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= 10 find out R value. 

!fer Unit-V, Page No. 203, Q.No. 7. 

Drms 'correlation' . State the applications of correlations. 

!fer Unit-V, Page No. 205, Q.No. 13 

e  various methods of correlation available to study correlatio 

fer Unit-V, Page No. 207, Q.No. 16. 

?arson's coefficient of correlation for the following data usini 
espectively. 

44 46 40 44 42 45 42 38 40 
31 19 18 19 27 27 29 41 30 

fer Unit-V, Page No. 213, Q.No. 22. 

3r1 Pearson's coefficient of correlation using 20 as assumed ni 

X 14 16 17 18 19 20 21 22 
Y 84 78 70 75 66 67 62 58 

;fer Unit-V, Page No. 215, Q.No. 25. 

le rank correlation (Spearman's) for the data give below, 

Tea(Z) 75 88 95 70 60 80 81 50 
offee(?) 120 134 150 115 110 140 142 100 

fer Unit-V, Page No. 219, Q.No. 29. 

3earman's Rank Correlation for the following data, 

Candidate 1 2 3 4 5 6 7 
Judge I 20 22 28 23 30 30 23 
Judge II 28 24 24 25 26 27 32 

fer Unit-V, Page No. 219, Q.No. 30. 
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March/April-13, Q6 

Important Question 

n? 

Important Question 

g  44 and 26 assumed means 

42 57 
26 10 

March/April-15, Q12(a) 

lean for X and 70 as assumed 

23 
60 

Oct/Nov.-12, Q12(a) 

March/April-16, Q12(a) 

8 
24 
30 

Oct./Nov.-16, Q12(a) 
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