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We have great pleasure in presenting Second Revised edition of “Business
Statistics” written for students of UG courses. The related matters are
written in a simple and easily understandable language with sufficient
support from real business information.
This volume is an attempt to provide the students with thorough
understanding of introduction to statistics, classification of data and
tabulation, measures of central tendency, measures of dispersion, skewness,
index numbers, probability and sampling, correlation and regression, time
series methods and techniques. We have presented the subject matter in a
systematic manner with liberal use of charts and diagrams wherever
necessary so as to make it interesting and sustain students’ interest. We
thank almighty for showering his substantial blessings and giving us the
determination in preparing this book.
In writing this book, we have benefited immensely from the studies of
a number of books and the articles written by scholars spread over various
books, journals and magazines. We are grateful to them.
We are sure this book will prove extremely useful to students and
teachers alike. This book would not have seen the light but for the grace of
God and the blessings and support of our family members and friends.
We are quite confident, though, that the book can also be adopted and
used successfully. We believe that the book is even suited for self-study.
We offer our gratitude to Himalaya Publishing House Pvt. Ltd., who is
leader in Commerce and Management publications. Our sincere regards to
Mr. Niraj Pandey and Mr. Vijay Pandey for interest shown and for the best
effort put forth by the matter of publication of this book.
Any suggestions regarding improvement and errors, if any, will be
gratefully acknowledged.
Hyderabad
Jan. 2018
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Origin and Growth of Statistics
The origin of statistics is revealed by the word itself which is said to have been
derived either from the Latin Word 'Status' or the Italian word 'statista' or the German
word 'Statistik' which means political state. Statistics was used as a by-product of
administrative activity. Govt. maintains records of various types of numerical data on
population, births, deaths, literates, illiterates, employment, unemployment, Income,
Taxes, Imports, exports, etc. Statistics was used as a technique to collect periodical data
to ascertain the manpower and material strength for military and fiscal purposes.
The theoretical development of statistics has its origin in the mid-seventeenth
century when many gamblers and mathematicians of France, Germany and England
are credited for its development. Pascal and P. Fermat, the two great French
mathematicians made innovative efforts to solve the famous 'Problem of point' which
was posed by the famous French gambler Chevalier De Mere. Their contribution
became the foundation stone of the Science of Probability. James Bernoulli (1654-1705)
developed the 'Normal Curve'. The use of 'Statistics' was popularized by Sir John
Sinclair in his work Statistical Account of Scotland (1791-1799). Modern Theory of
Statistics was gradually developed during the 18th, 19th and 20th centuries
mathematicians. Laplace (1749-1827) gave the principles of 'Least squares' and
established the 'Normal Law of Errors'. The famous statisticians Sir Francis Galton
(1822-1911), Karl Pearson (1857-1936) and W.S. Gosset contributed to the study of
Regression Analysis, Correlation Analysis as well as Chi-square test of Goodness of Fit,
and t-test respectively. R.A. Fisher, who is called "Father of Statistics", has developed
statistics for use in genetics, biometry, agriculture, psychology and education. He also
contributed to the Estimation Theory, Sampling Distribution, Analysis of Variance
(ANOVA) and design of experiments. Thus Prof. Ronald A. Fisher is the real exponent
in the development of the 'Theory of Statistics".

Meaning of Statistics
Statistics is used as general name for a large group of mathematical tools, not
aiming at absolutely accurate results but approximate results based on the theory of
probability, used to collect, analyse and interpret numerical facts for solving specific
problems. Facts that one dealt with in statistics must be capable of numerical
expression. Otherwise they do not come within the preview of statistics. Statistics is also
concerned with a group of data as for example, population of a country, sales price of
the finished goods produced by a concern, etc.
Statistics can be used either as plural or singular:
When it is used as plural,
It is a systematic collection and presentation of numerical facts and figures. These
figures may be with regard to production of food grains, per capita income in a
particular state at different times, population, etc. and these are generally published in
trade journals, newspapers, etc.
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When statistics is used as singular,
In a singular sense, statistics implies statistics methods. Thus, it is a body or
technique of methods relating to the collection, classification, presentation, analysis and
interpretation of information. In a sense, statistics can be defined as:
"Statistics is the science of estimates and probabilities”
"Statistics may rightly be called the science of averages”

– Boddington
– Bowley

“The science which deals with the collection, analysis and interpretation of
numerical data”.
– Corxton & Cowden
All definitions clearly point out the four aspects of statistics: (i) collection of data,
(ii) analysis of data, (iii) presentation of data and (iv) interpretation of data.

Definitions
Prof. A.L. Bowley has given as series of definitions. At one place Bowley says
"Statistics may be called the science of counting". This view is not perfect and
correct. Statistics is not concerned with counting only. It deals more with estimates.
At another place, he says that "Statistics may rightly be called the science of
averages". But calling statistics as a science of counting or averages, confines the
scope of statistics. Bowley himself realized this drawback and stated that statistics
cannot be confined to any one sense.
Webster defined Statistics as "The classified facts respecting the condition of the
people in a state- especially those facts which can be stated in numbers or in tables
of numbers or in any tabular or classified arrangement". This definition has
limited the scope of statistics. It relates statistics only to those facts which are
concerned with the condition of the people in a state. This definition is not
exhaustive because, it does not take into account all aspects of human activity.
Seligman defines statistics as the science which deals with the methods of
collecting, classifying, presenting, comparing and interpreting numerical data
collected to throw some light on any sphere of enquiry.
According to Horace Secrist “By statistics we mean aggregate of facts affected to
a marked extent by multiplicity of cause, numerically expressed, enumerated or
estimated according to reasonable standard of accuracy, collected in a systematic
manner for a predetermined purpose and placed in relation to each other”.

The Objects of Statistics
The objects of statistics are as follows:
(i)

To present facts in numerical form.

(ii) To simplify, classify and analyse numerical data so that their significance may be
clearly understood.
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(iii) To bring out the broad characteristics of a group in which the individual numbers
exhibit variation in attributes.
(iv) To throw light on general economic and social conditions as guide to administrators
to decide administrative policy.
(v) To indicate business trends and tendencies so that it may be possible to plan ahead
without being caught unawares.

Characteristics of Statistics in the Plural Sense or Numerical Data
The basic feature of statistics as a quantitative or numerical data run as
follows:
1.

Aggregate of facts: Statistics does not refer to a single figure but it refers to a
series of figures, i.e., the totality of facts are called statistics, e.g., A single weigh of
50 kg is not statistics but a series relating to the weight of a group of persons is
called statistics.

2.

Affected by multiplicity of causes: Statistics are not affected by one factor only,
rather they are affected by a large number of factors, e.g., prices are affected by
conditions of demand, supply, money supply, imports, exports and various other
factors.

3.

Numerically expressed: i.e., qualitative expressions like young, old, good, bad,
etc. are not statistics. To all statistics a numerical value must be attached, e.g., the
statements like “There are 916 females per 1,000 males”. Furthermore, such
numerical expressions are precise, meaningful and convenient form of communication.

4.

Enumerated or estimated according to reasonable standards of sccuracy:
In case the numerical statement are precise and accurate, then these can be
enumerated. But in case the number of observations is very large, in that case the
figures are estimated. It is obvious that the estimated figures cannot be absolutely
accurate and precise. The accuracy, of course, depends on the purpose for which
statistics are collected. There cannot be uniform standard of accuracy for all types
of enquiries. For example, enumeration refers to exact count as there are ten
students of statistics; it is 100% accurate statement. On the other hand, estimation
refers to round about figure; we say that two lakh people participated in the Rally.
There can be a few hundreds more or less. Thus statistical results are true only on
average.

5.

Collected in a systematic manner: For accuracy or reliability of data, the
figures should be collected in a systematic manner. If the figures are collected in a
haphazard manner, the reliability of such data will decrease.

6.

Collected for a pre-determined purpose: The purpose of collecting data must be
decided well in advance. Besides, the objective should be concrete and specific. For
example, if we want to collect data on prices, then we must be clear whether we
have to collect wholesale or retail prices. If we want data on retail prices, then we
have to see the number of goods required to serve the objective.
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Placed in relation to each other: The collection of data is generally done with
the motive to compare. The figures collected should be homogeneous for
comparison and not heterogeneous. In case of heterogeneity, the figures cannot be
placed in relation to each other.

Functions of Statistics
The various applications or functions performed by statistics are as under:
1.

Simplification of complex facts/classification of data: The process of splitting
up huge collection of numerical data into certain parts which helps in the matters
of comparison and interpretation of the various features of the data. This is done
by the various improved techniques of statistics.

2.

Comparison: After simplifying the data, it can it can be correlated or compared by
certain mathematical quantities like averages, ratios, coefficient, etc. to ascertain
the changes which have taken place and the effect of such changes in the future.

3.

Relationship between facts: Statistical methods are used to investigate the
cause and effect relationship between two or more facts. The relationship between
demand and supply, money supply and price level can be best understood with the
help of statistical methods.

4.

Measurement of effects/It guides formulation of economic policies:
Statistical methods act as a guide to measure the effect of a policy. For example,
the effect of a change in bank rate or a change in incomes tax, etc. can best be
judged by the statistical methods.

5.

Forecasting: Statistical methods are of great use to predict the future course of
action of the phenomenon.

Importance of Statistics

1. Importance of Statistics in Economic Planning
The main aim of economic planning is to develop the various sectors of the economy
like agriculture, industry, transport, irrigation, etc. rapidly and systematically. Planning
is not possible without statistics. The planning commission requires information
relating to the demand for and supply of various commodities like food, cloth, sugar,
iron and steel in order to prepare a plan. It must also estimate the demand for various
products and services after a certain period, say 5 years. It must possess accurate
information relating to the availability of natural, capital and human resources in the
counting. It must prepare a detailed plan for the development of each sector of the
economy. These detailed plans cannot be prepared without adequate statistical data.

Introduction to Statistics
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2. Importance of Statistics to a Business
Statistics are of great use to traders and manufacturers. They help them to make
maximum profits. A producer estimates the demand for his product or products. On the
basis of such an estimate, he decides about the quality and quantity of goods to be
produced. Similarly, a trader brings goods on the basis of his estimates of the likely
demand for his goods. If the estimates are correct, the businessman will make profit as
estimated. If he over–estimates this demand, he may find it difficult to sell his goods at
profit. On the other hand, he may in our loss. If he under estimates the demand he
looses on opportunity of making some more profit.
Statistics are very useful to banks, insurance companies, railway companies and
other public utility concerns. Statistics help the efficient organisation and supervision
of business concerns. That is why big business concerns maintain transition statistical
departments.

3. Importance of Statistics in the Field of Research
Statistics is indispensable in research work. Most of the advancement in knowledge
has taken place because of experiments conducted with the help of statistical methods.
For example, experiments about crop yields and different types of fertilizers and
different types of soils or the growth of animals under different diets and environ-ment
are frequently designed and analyzed with the help of statistical methods. Statistical
methods also affect research in medicine and public health. In fact, there is hardly any
research work today that one can find complete without statistical data and statistical
method. Further, it is impossible to understand the meaning and implications of most of
the research findings in various disciplines of knowledge without having at least a
speaking acquaintance with the subject of statistics.

Scope of Statistics
The importance of statistics makes it clear that the science of statistics includes in
its fold all quantitative analysis concerned with any department of enquiry. Its scope,
therefore, is stretched over all those branches of human knowledge in which a grasp of
the significances of large numbers are looked for. Its methods provide an important
manner of measuring numerical changes in complex groups and judging collective
phenomenon. Its scope is thus wide, the limiting factor being its applicability to studies
of quantitative aspects alone.
“Sciences without statistics bear no fruits, statistics without sciences have no roots.”
There is hardly any field of human knowledge where statistical methods are not
applicable. Thus, the significances of statistics has increased from the “science of kings”
to the “science of universe.”
(a) Statistics and the State: The state collects statistics on several problems. These
statistics help in framing suitable policies. All ministers and department of

8

Business Statistics
government whether they be finance, transport, defence, railways, food,
commerce, etc. depend heavily on factual data for their efficient functioning.

(b) Statistics and Business: With the growing size and ever increasing competition
the problems of the business enterprises are becoming complex and they are using
more and more statistics in decision making. A businessman who has to deal in an
atmosphere of uncertainty can no longer adopt the method of trial and error in
taking decisions. If he is to be successful in his decision making, he must be able to
deal systematically with the uncertainty itself by careful evaluation and
application of statistical methods, concerning the business activities.
(c) Statistics and Economics: Economics is concerned with the production and
distribution of wealth as well as with the complex institutions set-up connected
with the consumption, saving and investment of income. Statistical data and
statistical methods are of immense help in the proper understanding of the
economic problems and in the formulation of economic policies.
(d) Statistics and Physical Sciences: Physical sciences seem to be making
increasing use of statistics, especially in astronomy, chemistry, biology,
engineering, meteorology, geology and certain branches of physics.
(e) Statistics and Natural Sciences: Statistical technique have proved to be
extremely useful in the study of all natural sciences alike astronomy, biology,
medicine, meteorology, zoology, botany, etc.
(f) Statistics and Research: Statistics is indispensable in research work. Most of the
advancement in knowledge has taken place because of experiments conducted
with the help of statistical methods.
(g) Statistics and Other Uses: Statistics is useful to bankers, brokers, insurance
companies, social workers, labour unions, trade associations, chambers of
commerce and to the politicians.

Scope of Statistics in Economics and Business
In the field of Economics, Statistics entered rather late. The relationship among
supply of, demand for and price of commodities was established with the help of
statistical analysis by the end of the 17th century. The classical economists laid more
stress upon the deceptive method of reasoning and economic laws were reasoned out in
the abstract. The economic laws were verified from observations and proved by
inductive method only during the first decade of the 20th century. The quantitative
analysis was introduced along with the qualitative analysis in the methods of study of
economics. Thus, the inductive method was introduced in addition to the classical
deductive method in the science of economics and various problems of economics were
solved by the end of the 20th century. Statistics of production help in adjusting the
supply to demand, statistics of consumption help us to find out the way in which people
of different strata of society spend their income. Statistics are very useful in knowing
the standard of living and taxable capacity of people. Statistical methods help not only
in formulating appropriate economic policies but also evaluating their effect.

Introduction to Statistics
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Econometrics which comprises application of statistical methods to theoretical economic
models is widely used in empirical economic research.
In the field of business, decision-making process is the most important function of
management. Modern business is complex and vast, involving a number of specialised
activities, government interference and cut-throat competition. A modern manager
cannot solve the complex business problems without the assistance of statistical
methods. The entire business planning is depending upon the forecasting of the future
trends which is performed only by the science of statistics. Statistics is helpful in
preparing the various budgets, conducting the market survey, fixing the wage
structure based upon cost of living indices and controlling the business activities.
Statistics and statistical methods have provided the businessman with one of his most
valuable tools for decision-making. The use of statistics in business can be extended to
production, sales, purchase, finance, personnel, accounting, marketing and product
research and quality control.

Limitations of Statistics
The limitations of statistics are as follows:
1.

Statistics does not study qualitative phenomenon, e.g., honesty, intelligence, etc.

2.

Statistics does not study individual data, statistics deals with aggregate of facts.

3.

Statistics laws are not exact laws.

4.

Statistics does not reveal the entire information.

5.

Statistics is liable to be misused.

6.

Statistical conclusions are valid only on average base.

7.

Statistics may lead to wrong or misleading conclusions if figures are quoted
without context.

8.

The greatest limitation is statistical data can be used properly only by persons
having thorough knowledge of the methods of statistics and proper training.

9.

If statistical data are not uniform and homogenous, study of the problem is not
possible. Homogeneity of data is essential for their proper study.

10. Statistical methods are not the only method for studying a problem. There are
other methods also. A problem can be studied in various ways.

Distrusts of Statistics
There exists today a great prejudice or personal feeling against statistics. Some
people have simply blind faith in it and are ready to swear by it. Others have no faith
at all and they think adversely of statistics. The science of statistics is often commented
by some as,
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“An once of truth will produce tons of statistics.”
“Statistics can prove anything.”
“Figures do not lie. Liars figures.”
“What statistics reveal is ordinary but what they hide is important.”
“ History asserts without evidence, while statistics asserts contrary to the evidence.”

Following are the two interesting statements made by the great men: “There are
three kinds of lies – lies, damned lies and statistics.” – MARK TWAIN
“Statistics can be compared to miniskirts because they are short enough to make a
thing interesting and long enough to cover the subject-matter.”
All the above statements bring discredit to the science of statistics. Statistics by
nature is innocent and easily believed. It may be incomplete, inaccurate and
manipulated deliberately by prejudiced persons. The difficulty lies not with the science
of statistics but with the users who misuse. It. It is merely a tool in the hands of a
statistician just as operating tools in the hands of a surgeon. The derogatory statements
about the science of statistics are due to ignorance, resulting from unhappy experience
being misled by figures in the past. One may knowingly mishandle the statistical tools
to serve his own purpose, but statistics is not to prove or disprove anything. It is only a
tool liable to be misused. One should not blame the tools; the operator of the tools
should be blamed. With the study of statistics as a science with the recognition of its
limitations and with improvements in its techniques, the cause for its distrust is
gradually warning.

Term Used in Statistics
1.

Statistical Units: Statistical unit is the basis of collection of statistics in a
statistical inquiry. These are the units in terms of which data are collected. For
example:
(i)

For production of sugar ‘tonnes’ as statistical unit.

(ii) For weight of persons ‘kilograms’ (kg) is the statistical unit, etc.
2.

Data: It is the collection of observation expressed in numerical figures. This
collection may be done in two ways – (i) complete enumeration and (ii) sample
survey.

3.

Population: In statistics the word population denotes the totality of the set of
objects under review. For example:
(i)

All worker in a plant.

(ii) All items produced by a machine on a particular day.
(iii) All shares traded in a particular stock exchange in the course of a given
month, etc.

Introduction to Statistics
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4.

Characteristics: Qualities possessed by an individual person, objects or items of
population. For example, height of a person and so on.

5.

Variable and attributes: Measurable characteristics of a population are called
variable. For example, age, weight, etc. which can be numerically expressed. NonMeasurable characteristics like quality aspects. For example, religion, occupation,
etc. are known as attributes.

“Statistics may be called the science of counting.” – Comment.
This definition was given by Prof. Bowlay, no doubt, it is true that counting is a
process in statistical methods, but counting alone is not statistics. Counting is used
in the collection of data where field of enquiry is limited. Where the field is big or
data are large, counting becomes impossible. Under such conditions, estimates are
made. Besides counting, estimates and probabilities are also equally important
processes. Counting is only one process is statistics. This definition is applied only
to the collection of data and not to its analysis and interpretation which are
equally important. Hence, it limits the scope of the science of statistics.

“Statistics is the science of estimates and probabilities.” – Comment.
This definition of statistics was given by Boddington. Financial concerns carry on
their business on the basis of estimates and probabilities. The budget of the
government is based on estimates. Businessmen buy or produce goods on the basis
of his estimates of the probable size of demand. No doubt; estimates and
probabilities are increasingly employed in statistics. But there are also other
methods greatly employed in the study of statistical data. For example, averages
are used to find out a single figure which represents a large number of figures.
They give a clear and precise picture of a large group. Measures of dispersion like
standard deviation are used to study the spread of data around the central value
or the average. Coefficient of correlation is used to study the relationship between
two sets of phenomenon like price and demand. Besides, diagrams and graphs are
increasingly employed to present complex data in an easily understandable form.
Collection of data by enumeration, classification, tabulation, analysis and
interpretation of data are also important. All there aspects of statistics are ignored
by Boddington. So it can be concluded that this definition is narrow as if restricts
the scope of the statistics.

“Statistics are numerical statements of facts in any department of enquiry.
Placed in relation to each other”.” – Comment.
This definition was given by Prof Bowley. According to this definition, statistics
have three characteristics, viz., (i) they are numerical statement of facts, (ii) they
are concerned with an enquiry and (iii) they are placed in relation to each other
for comparison. Other characteristics of statistical data are not included in this
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definition. This definition does not speak about various techniques of statistical
methods. Hence, this definition is not a comprehensive one.

“Statistics may rightly be called the science of averages.” – Comment.
This definition is given by Prof. Bowley. Averages are no doubt very important in
statistics because they refer to central tendency of the data. But besides averages,
measures of dispersion, skewness, correlation, etc. and presentation of data in the
form of diagram and graph are not less important. Thus definition is therefore
incomplete and includes only one aspect of the science. It fails to draw attention to
the fundamental nature of statistics.

“Statistics is the science of measurement of social organism regarded as
a whole in all its manifestations.” – Comment.
This definition of Prof Bowley limits the application of the statistical methods in
social sciences only. It makes statistics as a branch of social sciences. W.I. King
while criticizing this definition observes that “This statement limits the science to
only one field – that of man and his activities. Modern statistics takes into
consideration, however, biological, astronomical and physical as well as social
phenomenon and hence the definition is obviously too narrow. This definition, like
Bowley’s other definitions is far from being satisfactory as it mentions only one
statistical method, i.e., measurement, and does not tell about other statistical
methods.

“The proper function of statistics is to enlarge individual experience.”
– Comment.
Statistics enlarges experience and knowledge of an individual. It anables a person
to understand and measure the actions of human beings. It makes vague and
indefinite ideas become clean and definite. It helps a person to study the various
problems and see them in the proper perspective and then relationing. It helps
investigators to work out laws governing movements and changes in economic,
social and natural phenomena. Thus Bowley says that “The proper function of
statistics, indeed is to enlarge individual experience.”

Statistics must be handled only by experts.
Statistical methods are delicate tools like a sharp knife or a blade. If they are
misused, they become dangerous tools. A knife or blade is very delicate thing and
it must be used by those who know its use and not know how to handle it well. For
example, a blade can be used for shaving purpose. It can be used to cut one’s own
figures also. A child does not know its uses and does not know how to handle it.
The child may cut its fingers if it handles a blade. Similarly, statistics must be
handled by those who know their uses or limitations. If they are handled by
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inexpert, they become dangerous tools. Bowley rightly says “Statistics only furnish
a tool necessary though imperfect which is dangerous on the hands of those who
do not know its uses and deficiencies. He also observes”. Statistical methods are
most dangerous tools in the hands of the inexpert. W.I. King says “the science of
statistics is a most useful servant but only of great value to those who understand
its proper use”. Thus, it is clear from the above that statistics should be handled by
experts only.

Collection of Data
Concept of Data
Data Collection enables a team to formulate and test working assumptions about a
process and develop information that will lead to the improvement of the key quality
characteristics of the product or service. Data Collection improves your decision-making
by helping you focus on objective information about what is happening in the process,
rather than subjective opinions. The purpose of data collection is to obtain information
to keep on record, to make decisions about important issues, to pass information on to
others. Primarily, data are collected to provide information regarding a specific topic.
The collection and analysis of secondary data help to define the marketing
research problem and develop an approach. In addition, before collecting primary data,
the researcher should locate and analyze relevant secondary data. Thus, secondary
data can be an essential component of a successful research design. Secondary data
can help in sample designs and in the details of primary research methods. In some
projects, research may be largely confined to the analysis of secondary data because
some routine problems may be addressed based only on secondary data. In addition,
given the huge explosion of secondary data sources available, sufficient data may be
accessed to solve a particular marketing research problem.
Prior to any data collection, pre-collection activity is one of the most crucial steps in
the process. It is often discovered too late that the value of their interview information
is discounted as a consequence of poor sampling of both questions and informants and
poor elicitation techniques. After pre-collection activity is fully completed, data
collection in the field, whether by interviewing or other methods, can be carried out in
a structured, systematic and scientific way. A formal data collection process is necessary
as it ensures that data gathered are both defined and accurate and that subsequent
decisions based on arguments embodied in the findings are valid.

Meaning
Data collection is the process of collecting of data from surveys or from
independent or networked locations via data capture, data entry or data logging. This
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is a term used to describe a process of preparing and collecting data, as part of a process
improvement or similar project. The data may be collected for the whole population or
for a sample drawn from the population is called collection of data.

Techniques of Data Collection
A statistical survey can be conducted either by the census method or the sample
survey method

1. Census Method
A census is a study that obtains data from each and every unit of a population is
called census or complete enumeration. In most studies, a census is not practical,
because of the cost and/or time required.
A census is the procedure of systematically acquiring and recording information
about the members of a given population. It is a regularly occurring and official count
of a particular population. The term is used mostly in connection with national
population and housing censuses; other common censuses include agriculture, business
and traffic censuses. In the latter cases the elements of the ‘population’ are farms,
businesses and so forth, rather than people. When the whole area or population of
persons is contacted the method is known as census method.
Merits of Census Method
1.

Data is obtained from each and every unit of population.

2.

The results obtained are likely to be more representative, accurate and reliable.

3.

It can be used in various aspect of survey, e.g., Indian population census survey.

4.

It can be exploited as a basis for various surveys.

Demerits of Census Method
1.

The effort, money and time-extremely large.

2.

Population is infinite.

3.

Exhaustive and intensive study impossible.

4.

It is expensive and time-consuming.

2. Sample Method
Under this technique, some representative units or informants are selected from
the universe. These selected units are called samples. Based upon the data collected
from these samples, conclusions are drawn upon the whole universe.

Principles of Sampling
The theory of sampling is based on two important principles:
(i) Principal of Statistical Regularity: Sample is taken at random from a
population. It is likely to possess almost the same characteristics as that of the
population.
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(ii) Principles of Inertia of Large Numbers: other things being equal, large the
size of the sample, more accurate the results are likely to be, i.e., large number are
more stable as compared to small ones.

Classification of Data/Sources of Data
The data can be classified into two categories:

Data

Primary Data

Secondary Data

Primary Data
Primary data is data that has not been previously published, i.e., the data is
derived from a new or original research study and collected at the source, e.g., in
marketing, it is information that is obtained directly from first-hand sources by means
of surveys, observation or experimentation.

Importance of Primary Data
Importance of Primary data cannot be neglected. A research can be conducted
without secondary data but a research based on only secondary data is least reliable
and may have biases because secondary data has already been manipulated by human
beings. In statistical surveys it is necessary to get information from primary sources
and work on primary data: for example, the statistical records of female population in a
country cannot be based on newspaper, magazine and other printed sources. One such
source is old and secondly they contain limited information as well as they can be
misleading and biased.
(i) Validity: Validity is one of the major concerns in a research. Validity is the quality
of a research that makes it trustworthy and scientific. Validity is the use of
scientific methods in research to make it logical and acceptable. Using primary
data in research can improve the validity of research. First hand information
obtained from a sample that is representative of the target population will yield
data that will be valid for the entire target population.
(ii) Authenticity: Authenticity is the genuineness of the research. Authenticity can
be at stake if the researcher invests personal biases or uses misleading information
into the research. Primary research tools and data can become more authentic if
the methods chosen to analyze and interpret data are valid and reasonably
suitable for the data type. Primary sources are more authentic because the facts
have not been overdone. Primary source can be less authentic if the source hides
information or alters facts due to some personal reasons. There are methods that
can be employed to ensure factual yielding of data from the source.
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(iii) Reliability: Reliability is the certainty that the research is enough true to be
trusted on. For example, if a research study concludes that junk food consumption
does not increase the risk of cancer and heart diseases. This conclusion should
have to be drawn from a sample whose size, sampling technique and variability is
not questionable. Reliability improves with using primary data. In the similar
research mentioned above if the researcher uses experimental method and
questionnaires the results will be highly reliable. On the other hand, if he relies on
the data available in books and on internet he will collect information that does
not represent the real facts.

Merits of Primary Data
(i)

Degree of accuracy is quite high.

(ii) It does not require extra caution.
(iii) It depicts the data in great detail.
(iv) Primary source of data collection frequently includes definitions of various terms
and units used.
(v) For some investigations, secondary data are not available.

Demerits of Primary Data
(i)

Collection of data requires a lot of time.

(ii) It requires lot of finance.
(iii) In some enquiries, it is not possible to collect primary data.
(iv) It requires a lot of labor.
(v) It requires a lot of skill.

Sources/Methods of Primary Data
Primary data are collected by the following sources:

1. Personal Investigation/Enquiry or Direct Personal Observation
The information is collected by direct personal interviews. The data collected in this
way is usually accurate and reliable. It is necessary that investigator has to keep
observing while collecting data. The information thus obtained is called first-hand or
original in charter. So, this method is useful when the scope of enquiry is small.
Merits
(i)

Response is more encouraging and more people are willing to supply information
when approached personally.

(ii) Accurate and additional information may be collected.
Demerits
(i)

It is expensive and time-consuming.

(ii) There are chance of personal prejudice and bias.
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2. Indirect Oral Interviews
This is an indirect method of collecting primary data. Here, information are not
collected directly from the source but by interviewing persons closely related with the
problem. This method is applied to apprehend culprits in case of theft, murder, etc. The
information relating to one’s personal life or which the informant hesitates to reveal are
better collected by this method. Here, the investigator prepares a small list of questions
relating to the enquiry. The answers (information) are collected by interviewing
persons well connected with the incident. The investigator should cross-examine the
informants to get correct information.
Merits
(i)

This method is time-saving and involves relatively less cost.

(ii) Accurate and additional information may be collected.
(iii) Vast area can be covered.
Demerits
(i)

The third party may not be willing to co-operate with the investigation.

(ii) The accuracy of the information largely depends upon the integrity of the
investigator.

3. Mailed Questionnaire Method
A questionnaire is a document prepared by the investigator containing a set of
questions. These questions relate to the problem of enquiry directly or indirectly. The
questionnaires are mailed to the informants with a formal request to answer the
question and send them back within a specified time. For better response the
investigator should bear the postal charges. The questionnaire should carry a note
explaining the aims and objective of the enquiry, definition of various terms and
concepts used there.
Drafting of questionnaire: Success of this method greatly depends upon the
way in which the questionnaire is drafted. So the investigator must be very careful
while framing the questions. The questions should be:
(i)

Short and clear.

(ii) Few in number.
(iii) Simple and intelligible.
(v) Impersonal, non-aggressive type.
(vi) Simple alternative, multiple-choice or open-end type.
(a) In the simple alternative question type, the respondent has to choose between
alternatives such as ‘Yes or No’, ‘right or wrong’, etc.
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4. Interview Schedule Method
In case the informants are largely uneducated and non-responsive data cannot be
collected by the mailed questionnaire method. In such cases, schedule method is used to
collect data. Here the interview schedules are sent through the enumerators to collect
information. Enumerators are persons appointed by the investigator for the purpose.
They directly meet the informants with the interview schedules. They explain the scope
and objective of the enquiry to the informants and solicit their co-operation. The
enumerators ask the questions to the informants and record their answers in the
interview schedule and compile them. The success of this method depends on the
sincerity and efficiency of the enumerators.

5. From Local Agents
Primary data are collected from local agents or correspondents. These agents are
appointed by the sponsoring authorities. They are well conversant with the local
conditions like language, communication, food habits, traditions etc. Being on the spot
and well acquainted with the nature of the enquiry they are capable of furnishing
reliable information. The accuracy of the data collected by this method depends on the
honesty and sincerity of the agents. The method is generally used by government
agencies, newspapers, periodicals etc.

6. Through Telephone
The researchers get information through telephone this method is quick and give
accurate information.

Secondary Data
The secondary data are the second hand information which is already been
collected and analysed by someone else for some purpose The secondary data are not
pure in character, for example, Economics survey of India is secondary data because
these are collected by more than one organization like Bureau of statistics, Board of
Revenue, the Banks etc.
Secondary data analysis saves time that would otherwise be spent collecting data
and, particularly in the case of quantitative data, provides larger and higher-quality
databases that would be unfeasible for any individual researcher to collect on their
own. In addition, analysts of social and economic change consider secondary data
essential, since it is impossible to conduct a new survey that can adequately capture
past change and/or developments.

Advantages of Secondary Sources of Data
1.

Ease of Access: There are many advantages to using secondary data. This
includes the relative ease of access to many sources of secondary data. In the past
secondary data accumulation required marketers to visit libraries or wait for
reports to be shipped by mail. Now with the availability of online access, secondary
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data is more openly accessed. This offers convenience and generally standardized
usage methods for all sources of secondary data.
2.

Low Cost to Acquire: The use of secondary data has allowed researchers access
to valuable information for little or no cost to acquire. Therefore, this information
is much less expensive than if the researchers had to carry out the data
themselves.

3.

Clarification of Data Question: The use of secondary data may help the
researcher to clarify the data question. Secondary data is often used prior to
primary data to help clarify the data focus.

4.

May Answer Researcher Question: The use of secondary data collection is often
used to help align the focus of large scale primary data. When focusing on
secondary data, the researcher may realize that the exact information they were
looking to uncover is already available through secondary sources. This would
effectively eliminate the need and expense to carry out their own primary data.

5.

May Show Difficulties in Conducting Primary research: In many cases, the
originators of secondary data include details of how the information was collected.
This may include information detailing the procedures used in data collection and
difficulties encountered in conducting the primary data. Therefore, the detailed
difficulties may persuade the researcher to decide that the potential information
obtained is not worth the potential difficulties in conducting the data.

Uses of Secondary Data
(i)

The secondary data may be used in three ways by a researcher.

(ii) Some specific information from secondary sources may be used for reference
purposes.
(iii) Secondary data may be used as bench marks against which the findings of a
research may be tested.
(iv) Secondary data may be used as the sole source of information for a research
project. Such studies as Securities Market Behavior, Financial Analysis of
Companies, and Trends in credit allocation in commercial banks, Sociological
Studies on crimes, historical studies, and the like depend primarily on secondary
data.
(v) Year books, Statistical reports of government departments, reports of public
organisations like Bureau of Public Enterprises, Census Reports etc. serve as major
data sources for such research studies.

Sources of Secondary Data
There are mainly two sources of secondary data as follows:
1. Internal Sources of Secondary Data
2. External Sources of Secondary Data
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1. Internal Sources of Secondary Data
Internal sources can be classified into four broad categories:
(i) Accounting records

(ii) Sales force reports

(iii) Miscellaneous records

(iv) Internal experts

(i) Accounting Records
The basis for accounting records concerned with sales is the sales invoice. The
usual sales invoice has a sizable amount of information on it, which generally includes
name of customer, location of customer, items ordered, quantities ordered, quantities
shipped, Rupees extensions, back orders, discounts allowed and date.
In addition, the invoice often contains information on sales territory, sales
representative, and warehouse of shipment. This information, when supplemented by
data on costs and industry and product classification, as well as from sales calls,
provides the basis for a comprehensive analysis of sales by product, customer, industry,
geographic area, sales territory and sales representative, as well as the profitability of
each sales category. Unfortunately, most firms’ accounting systems are designed
primarily for tax reasons rather than for decision support.

(ii) Sales Force Reports
Sales force reports represent a rich and largely untapped potential source of
marketing information. The word potential is used because evidence indicates that
sales personnel do generally not report valuable marketing information.
Sales personnel often lack the motivation and/or the means to communicate key
information to marketing managers. To obtain the valuable data available from most
sales forces, several elements are necessary: (a) a clear, concise statement, repeated
frequently, of the types of information desired; (b) a systematic, simple process for
reporting the information; (c) financial and other rewards for reporting information;
and (d) concrete examples of the actual use of the data.

(iii) Miscellaneous Reports
Miscellaneous reports represent the third internal data source. Previous
marketing research studies, special audits and reports purchased from outside for prior
problems may have relevance for current problems. As a firm becomes more diversified,
the more likely it is to conduct studies that may have relevance to problems in other
areas of the firm.
For example, P&G sells a variety of distinct products to identical or similar target
markets. An analysis of the media habits conducted for one product could be very
useful for a different product that appeals to the same target market. Again, this
requires an efficient marketing information system to ensure that those who need them
can find the relevant reports.
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(iv) Internal Experts
One of’ the most overlooked sources of internal secondary data is internal experts.
An internal expert is anyone employed by the firm who has special knowledge. The
following statement by a senior research manager at a major consumer goods firm
describes why his organization developed a research reports library and how they
ensure its use. On the average, each brand is assigned a new brand manager every
two years.

2. External Sources of Secondary Data
Numerous sources external to the firm may have data relevant to the firm’s
requirements. Seven general categories of external secondary information are
described in the sections that follow: (i) computerized databases, (ii) associations,
(iii) government agencies, (iv) syndicated services, (v) directories, (vi) other published
sources and (vii) external experts.

(i) Databases
A computerized database is a collection of numeric data and/or information that is
made computer-readable form for electronic distribution. There are than 3,500
databases available from over 550 on-line service enterprises. Those that are available
that are useful in bibliographic search, site location, media planning, market planning,
forecasting and for many other purposes of interest to marketing researchers.

(ii) Associations
Associations frequently publish or maintain detailed information on industry
sales, operating characteristics, growth patterns, and the like. Furthermore, they may
conduct special studies of factors relevant to their industry. These materials may be
published in the form of annual reports, as part of a regular trade journal, or as special
reports. In some cases, they are available only on request from the association. Most
libraries maintain reference works, such as the Encyclopedia of Associations that list
the various associations and provide a statement of the scope of their activities.

(iii) Government Agencies
Federal, state, and local government agencies produce a massive amount of data
that are of relevance to marketers. In this section, the nature of the data produced by
the federal government is briefly described. However, the researcher should not
overlook state and local government data.
There are also a number of specialized analytic and research agencies, numerous
administrative and regulatory agencies and special committees and reports of the
judicial and legislative branches of the government. These sources produce five broad
types of data of interest to marketers. There are data on (1) population, housing and
income; (2) agricultural, industrial and commercial product sales of manufacturers,
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wholesalers, retailers and service organizations; (3) financial and other characteristics
of firms; (4) employment and (5) miscellaneous reports.

(iv) Syndicate Services
A wide array of data on both consumer and industrial markets is collected and sold
by commercial organizations.

(v) Directories
Any sound marketing strategy requires an understanding of existing and
potential competitors and customers. Suppose you were asked to prepare a report on
the forest products industry, to aid your organization in developing a sales and
marketing approach to lumber manufacturers. A number of services and directories
would prove useful. A general industry directory such as Thomas Register of American
Manufacturers is a good starting place. This sixteen-volume, set lists manufacturers’
products and services by product category. It provides the company name, address,
telephone number and an estimate of its asset size. It also contains an extensive
trademark listing and samples of company catalogs.

(vi) Other Published Sources
There is a virtually endless array of periodicals, books, dissertations, special
reports, newspapers and the like that contain information relevant to marketing
decisions.

(vii) External Experts
External experts are individuals outside your organization whose job provides
them with expertise on your industry or activity. State and government officials
associated with the industry, trade association officials, editors and writers for trade
and publications, financial analysts focusing on the industry, government and
university researchers and distributors often have expert knowledge relevant to
marketing problems.

Precautions in the Use of Secondary Data
Secondary data should be used with extra caution. Before using such data, the
investigator must be satisfied regarding the reliability, accuracy, adequacy and
suitability of the data to the given problem under investigation. In using secondary
data, we should take a special note of the following factors:
1.

Reliability of data

2.

Suitability of data

3.

Adequacy of data

4.

Data were collected by trained, experienced and unbiased investigators.
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Review Questions
Conceptual Type
1. What do you mean by statistics?
2. Define statistics.
3. Define Prof. Horace Secrists’ definition of statistics.
4. What are the objectives of statistics?
5. Mention three functions of statistics.
6. Write importance of statistics.
7. State the four limitations of statistics.
8. Explain the reason for distrust of statistics.
9. Define data.
10. What do you mean by primary data?
11. What do you mean by secondary data?
12. Mention the sources of primary data.
Analytical Type
1. Explain the functions of statistics.
2. What is the scope of statistics in Economics and Business?
3. What are limitations of business statistics?
4. Explain the distrust of statistics.
Descriptive Type
1. Define statistics. Explain the scope of statistics.
2. “Statistics is the science of counting”. Comment.
3. Explain the sources of primary data.

4. Explain the sources of secondary data.
*****

