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Business Statistics
A Textbook



An effective Business Statistics course helps students to understand “how to think statistically”
and provides a statistical tool kit that they can use for ultimately solving the applications, and
making the business decisions, that they will subsequently encounter in their careers. In order
to provide the focus on business applications, this book prpwcfes a strong focus on applications
while maintaining a rigorous, mathematically correct presentation and explanation. Clarity is
found in the quality of the explanation rather than the quality of words used.

__ Business Statistics focuses on transforming learning and teaching statistics into its simplest
~ form by adopting learning by application approach. This book is different in its approach, and
motivates students to learn the concept and apply them in real-life situations. It is purposely
designed for the students of Management, Commerce Science, Arts and Engineering and covers
a wide range of syllabi of different universities offering this course.
Practicing with a large number of interesting and engaging problems is the heart of a
| quantitatively oriented textbook that emphasizes students understanding and retention alongwith
- the accurate exposition of its subject. For that reason, having an extraordinary range of practical,

~ challenging problems related to all functional areas and types of business has been included in

this book. -
The primary objective of writing this book is to explain the concepts of business statistics

~ lucidly along with the solution procedures and analysis of results. Numerous solved business-

| oriented examples have been presented throughout the text. Unsolved self practice problems with
Answers, Review Questions and Multiple Choice Questions have been added in each chapter to
strengthen the conceptual as well as practical knowledge of the reader.

This book has been written according to the needs of students who want to grasp the basic

- statistical techniques and methods in the limited time. The emphasis is on understanding through

. practice, interpretation of results and their application to the real-life problems.

33 This book is designed to be self-contained and comprises 18 chapters. It is intended to serve

las a core primary text for the students of MBA/CA/ICWA/CS/PGDBM/M.COM. /M.Sc./
MA/BBA/B.Com./B.Sc./BA and other professional undergraduate courses. It enables students
to understand the fundamental concepts of business statistics and apply formulae directly to
business problems.

A number of typical problems from various university examination papers have been solved

 as illustrations to expose the students to different techniques of tackling the problems and enable

_ them to have a better and thoughtful understanding of the basic concepts of theory and its various
applications. At many places, explanatory remarks have been given to widen the reader’s horizon.
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Moreover, in order to enable the readers to have a proper understanding of the subject-matter
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INTRODUCTION

The word ‘Statistics’ has been derived from a Latin word ‘status’ which means political state.
~ It has also been originated from the Italian word “Statista” and German Word “Statistik” both
meaning a political state. /

For several decades the word statistics was associated solely with the display of facts and
figures pertaining to economic, demographic and political situations usually collected and brought
out by local governments.

“Gattfried Achenwall (1719-1772), Professor at Marlborough & Gottingen known as ‘Fathers of
Statistics’ is responsible for the development of statistics. He was the first person to use the word
‘statistics’. Dr. E.A.W Zimmerman introduced the word statistics in England. In 19" century, the
theory of statistics had improved remarkably and was used to signify not only the numbers and
~ quantitgtive information but also the facts calculated to illustrate the conditions and prospects of
the society. During 20" century, the term statistics identified with the quantitative information
and today it has become indispensible. '

Thus, Statistics is not a body of substantive knowledge but a body of methods for obtaining
knowledge. It is a tool in the hands of mankind to translate complex facts into simple and
understandable statement of facts.

| MEANING OF STATISTICS

The word “Statistics” is used in two different senses-plural and singular.

In Plural form, it refers to a set of figure i.e. it refers to the numerical data collected in a systematic

manner with some definite aim or object in view such as the number of persons suffering from malaria
~ in different colonies of Delhi and so on.
In singular form, it refers to the whole body of analytical tools that are used to collect the figures,
- organize and interpret from them and finally draw conclusions from them. In other words, ‘Statistics’
means science of statistics that deals with principles, devices or statistical methods of collecting,
analysing and interpreting numerical data.

| DEFINITION

_ ‘Statistics’ has been defined by various authors. ‘Spiegel’ defines statistics, highlighting its role in
- decision making, particularly under uncertainty as follows:
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“Statistics is concerned with scientific method for collecting, organising, summarising,
presenting and analysing data as well as drawing valid conclusions and making reasonable
decisions on the basis of such analysis”. This definition covers all the aspects and tries to link
them with decision making.

Using the term ‘Statistics” in plural sense, ‘Secrets’ defines statistics as “aggregate of facts,
affected to a market extent by multiplicity of causes, numerically expressed, enumerated or
estimated according to reasonable standard of accuracy, collected in a systematic manner for
a predetermined purpose and places and relation to each other”. This definition highlights few
major characteristics of statistics:

1. Statistics are aggregate of facts. This means that single figure is not statistics. e.g.
National income of a country for a single year is not statistics but the same for two or
more years.

2. Statistics are affected by a number of factors. For e.g. Sale of a product depends on no.
of factors such as its price, quality, competition, the income of consumers and so on.

3. Statistics must be reasonably accurate. Wrong figure if analysed, will lead to erroneous
conclusions.

4. Statistics must be collected in a systematic manner.

5. Statistics should be placed in relation to each other. Data should be comparable over
time and space. , .

MAIN DIVISIONS AND NATURE OF STATISTICS

There are two branches of Statistics
(i) Statistical Methods, statistical techniques or mathematical statistics.
(ii) Applied Statistics

STATISTICAL METHODS

It provides a set of tools which.can be profitably used by different sciences in the most appropriate
manner. Thus, they include all the general principles and techniques which are commonly used
in the collection, analysis and interpretation of data relating to any sphere of inquiry.

APPLIED STATISTICS

It deals with the application of statistical methods used in various problems in an exact
manner. ‘

It can be further divided into two main groups:
1. Descriptive Applied Statistics It deals with data which is known and naturally relate either
to the present or the past. Business statistics are descriptive applied statistics as they deal with
the analysis, measurement and presentation of business facts relating to past or present. On the
basis of these facts, certain decisions about various business problems are usually taken.
2. Scientific Applied Statistics It deals with the formulation of physical and psychological laws
on the basis of quantitative data collected for descriptive purposes by use of appropriate statistical
methods.
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For example, by the use of some business statistics we are in a position to derive certain
conclusions, which we use for forecasting the future trend or tendency of that particular
phenomenon we are making use of scientific applied statistics. '

Types of Statistical Methods:
1. Descriptive Statistics
2. Inferential Statistics.

Descriptive Statistics: It includes statistical methods involving the collection, presentation
and characterization of a set of data in order to describe the various features of that set of data.
In general methods of descriptive statistics include graphic methods and numeric measures. Bar
Charts, line graphs and pie-charts comprise the graphic methods whereas numeric measures
include measures of central tendency, dispersion, skewness and Kurtosis.

Inferential Statistics: It includes statistical methods which facilitate estimating the
characteristic of a population or marking decisions concerning a population on the basis of sample
results. Sample and Population are two relative terms. A population is treated as universe and a
sample is a fraction or segment of that universe. T

The need for sampling arises because in many situations data is sought for a large group of
elements such as individuals, companies, voters, households, products, customers and so on to
make inferences about the population that the sample represents. Thus, due to time, cost and
other consideration data is collected from a small portion of the population called Sample.

The concepts derived from the probability theory help to ascertain the likelihood that the
analysis of characteristics based on a sample reflects the characteristic of the population from which
the sample is drawn. This helps the decision-maker to draw conclusions about the characteristics
of a large population under study.

Following definitions are necessary to understand the concept of inferential statistics:

(i)'A process is a set of conditions that repeatedly come together to transform inputs into
outcomes. For e.g. it includes a business process to serve customers, length of time to
complete a banking transaction, manufacturing of goods and so on.

(ii) A population (or universe) is a group of elements or observation relating to a phe-
nomenon under study for which greater knowledge and understanding is needed. The
observations in population may relate to employees in a company, a large group of
manufactured items, vital events like births and deaths etc. A population can be finite
or infinite according to the number of observations under statistical investigation.

(iii) A statistical variable is an operationally defined characteristic of a population or process
and represents the quantity to be observed or measured.

(iv) A sample is a group of the elements or observations of a population or process. The
individual elements of a sample are called Sampling or Experimental unit.

(v) A parameter is a descriptive or summary measure (a numerical quantity) that describes
the characteristic of the entire population. A statistics is a numerical quantity that de-
scribes the characteristics of sample drawn from a population.

THE NATURE OF A STATISTICAL STUDY

Whether a given problem pertains to business or some other field, there are some well defined
steps that are required to be followed in order to reach meaningful conclusions.




