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                                           INTRODUCTION 

Definition: The term statistics is used to mean either statistical data or statistical 

methods. 

 

Statistical data: When it means statistical data it refers to numerical descriptions 

of things. These descriptions may take the form of counts or measurements. Thus 

statistics of malaria cases in one of malaria detection and treatment posts of 

Ethiopia include fever cases, number of positives obtained, sex and age distribution 

of positive cases, etc. 

 



 

 

 



 

 

 

MEANING AND DEFINITIONS OF STATISTICS 

In the beginning, it may be noted that the word ‘statistics’ is used rather 

curiously in two senses plural and singular. In the plural sense, it refers to a set of 

figures or data. In the singular sense, statistics refers to the whole body of tools that 

are used to collect data, organise and interpret them and, finally, to draw 

conclusions from them. 

 



 

It should be noted that both the aspects of statistics are important if the 

quantitative data are to serve their purpose. If statistics, as a subject, is inadequate 

and consists of poor methodology, we could not know the right procedure to 

extract from the data the information they contain. Similarly, if our data are 

defective or that they are inadequate or inaccurate, we could not reach the right 

conclusions even though our subject is well developed. 

    

A.L. Bowley has defined statistics as: (i) statistics is the science of counting, 

(ii) Statistics may rightly be called the science of averages, and (iii) statistics is the 

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

manifestations.  

 

Boddington defined as: Statistics is the science of estimates and probabilities. 

Further, W.I. King has defined Statistics in a wider context, the science of Statistics 

is the method of judging collective, natural or social phenomena from the results 

obtained by the analysis or enumeration or collection of estimates. 

 



 

Seligman explored that statistics is a science that 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 Prof. Horace Secrist, Statistics is the aggregate of facts, affected 

to a marked extent by multiplicity of causes, numerically expressed, enumerated or 

estimated according to reasonable standards of accuracy, collected in a systematic 

manner for a pre-determined purpose, and placed in relation to each other. 

 

 

 

 

 



 

CHARACTERISTICS OF STATISTICAL DATA 

In order that numerical descriptions may be called statistics they must 

possess the following characteristics: 

 

i) They must be in aggregates – This means that statistics are 'number of facts.' A 

single fact, even though numerically stated, cannot be called statistics. 

 

ii) They must be affected to a marked extent by a multiplicity of causes. This 

means that statistics are aggregates of such facts only as grow out of a ' variety of 

circumstances'. Thus the explosion of outbreak is attributable to a number of 

factors, Viz., Human factors, parasite factors, mosquito and environmental factors. 

All these factors acting jointly determine the severity of the outbreak and it is very 

difficult to assess the individual contribution of any one of these factors. 

 



 

iii) They must be enumerated or estimated according to a reasonable standard of 

accuracy – Statistics must be enumerated or estimated according to reasonable 

standards of accuracy. This means that if aggregates of numerical facts are to be 

called 'statistics' they must be reasonably accurate.  

 

iv) They must have been collected in a systematic manner for a predetermined 

purpose. Numerical data can be called statistics only if they have been compiled in 

a properly planned manner and for a purpose about which the enumerator had a 

definite idea.  

 

v) They must be placed in relation to each other. That is, they must be comparable. 

Numerical facts may be placed in relation to each other either in point of time, 

space or condition. The phrase, ‘placed in relation to each other' suggests that the 

facts should be comparable.  

 

Also included in this view are the techniques for tabular and graphical 

presentation of data as well as the methods used to summarize a body of data with 

one or two meaningful figures. This aspect of organization, presentation and 

summarization of data are labelled as descriptive statistics. 

 



 

STATISTICAL METHODS 

When the term 'statistics' is used to mean 'statistical methods' it refers to a 

body of methods that are used for collecting, organising, analyzing and interpreting 

numerical data for understanding a phenomenon or making wise decisions. In this 

sense it is a branch of scientific method and helps us to know in a better way the 

object under study. 

 

The branch of modern statistics that is most relevant to public health and 

clinical medicine is statistical inference. This branch of statistics deals with 

techniques of making conclusions about the population. 

 

 

 

 



 

Inferential statistics builds upon descriptive statistics. The inferences are 

drawn from particular properties of sample to particular properties of population. 

These are the types of statistics most commonly found in research publications. 

 

Definition: When the different statistical methods are applied in biological, 

medical and public health data they constitute the discipline of Biostatistics. 

 

TYPES OF DATA AND DATA SOURCES 

Statistical data are the basic raw material of statistics. Data may relate to an 

activity of our interest, a phenomenon, or a problem situation under study. They 

derive as a result of the process of measuring, counting and/or observing. 

Statistical data, therefore, refer to those aspects of a problem situation that can be 

measured, quantified, counted, or classified.  

 

Any object subject phenomenon, or activity that generates data through this 

process is termed as a variable. In other words, a variable is one that shows a 

degree of variability when successive measurements are recorded. 

 

 



 

In statistics, data are classified into two broad categories: quantitative data and 

qualitative data. This classification is based on the kind of characteristics that are 

measured. 

 

 

QUANTITATIVE DATA 

Quantitative data are those that can be quantified in definite units of 

measurement. These refer to characteristics whose successive measurements yield 

quantifiable observations.  

 

Depending on the nature of the variable observed for measurement, quantitative 

data can be further categorized as continuous and discrete data. Obviously, a 

variable may be a continuous variable or a discrete variable. 



 

(i) Continuous data represent the numerical values of a continuous variable. A 

continuous variable is the one that can assume any value between any two points 

on a line segment, thus representing an interval of values. The values are quite 

precise and close to each other, yet distinguishably different. All characteristics 

such as weight, length, height, thickness, velocity, temperature, tensile strength, 

etc., represent continuous variables. Thus, the data recorded on these and similar 

other characteristics are called continuous data. It may be noted that a continuous 

variable assumes the finest unit of measurement. Finest in the sense that it enables 

measurements to the maximum degree of precision. 

 

(ii) Discrete data are the values assumed by a discrete variable. A discrete variable 

is the one whose outcomes are measured in fixed numbers. Such data are 

essentially count data. These are derived from a process of counting, such as the 

number of items possessing or not possessing a certain characteristic. The number 

of customers visiting a departmental store everyday, the incoming flights at an 

airport, and the defective items in a consignment received for sale, are all examples 

of discrete data. 

 

QUALITATIVE DATA 

Qualitative data refer to qualitative characteristics of a subject or an object. A 

characteristic is qualitative in nature when its observations are defined and noted in 

terms of the presence or absence of a certain attribute in discrete numbers. These 

data are further classified as nominal and rank data. 

 

(i) Nominal data are the outcome of classification into two or more categories of 

items or units comprising a sample or a population according to some quality 

characteristic. Classification of students according to sex (as males and females), 



 

of workers according to skill (as skilled, semi-skilled, and unskilled), and of 

employees according to the level of education (as matriculates, undergraduates, 

and post-graduates), all result into nominal data.  

 

(ii) Rank data, on the other hand, are the result of assigning ranks to specify order 

in terms of the integers 1,2,3, ..., n. Ranks may be assigned according to the level 

of performance in a test. a contest, a competition, an interview, or a show. The 

candidates appearing in an interview, for example, may be assigned ranks in 

integers ranging from I to n, depending on their performance in the interview.  

 

Data sources could be seen as of two types, viz., secondary and primary. The two 

can be defined as under: 

 

(i) Secondary data: They already exist in some form: published or unpublished - 

in an identifiable secondary source. They are, generally, available from published 

source(s), though not necessarily in the form actually required. 

 

(ii) Primary data: Those data which do not already exist in any form, and thus 

have to be collected for the first time from the primary source(s). By their very 

nature, these data require fresh and first-time collection covering the whole 

population or a sample drawn from it. 

 

 

 

 

 



 

TYPES OF STATISTICS 

There are two major divisions of statistics such as descriptive statistics and 

inferential statistics. The term descriptive statistics deals with collecting, 

summarizing, and simplifying data, which are otherwise quite unwieldy and 

voluminous. It seeks to achieve this in a manner that meaningful conclusions can 

be readily drawn from the data.  

 

Descriptive statistics may thus be seen as comprising methods of bringing out 

and highlighting the latent characteristics present in a set of numerical data. It not 

only facilitates an understanding of the data and systematic reporting thereof in a 

manner; and also makes them amenable to further discussion, analysis, and 

interpretations. 

 

The first step in any scientific inquiry is to collect data relevant to the problem 

in hand. When the inquiry relates to physical and/or biological sciences, data 

collection is normally an integral part of the experiment itself. In fact, the very 

manner in which an experiment is designed, determines the kind of data it would 

require and/or generate.  

 

In the case of social sciences, where the required data are often collected 

through a questionnaire from a number of carefully selected respondents, the 

problem is not that simply resolved. For one thing, designing the questionnaire 

itself is a critical initial problem.   

 

Inferential statistics, also known as inductive statistics, goes beyond 

describing a given problem situation by means of collecting, summarizing, and 

meaningfully presenting the related data. Instead, it consists of methods that are 



 

used for drawing inferences, or making broad generalizations, about a totality of 

observations on the basis of knowledge about a part of that totality. The totality of 

observations about which an inference may be drawn, or a generalization made, is 

called a population or a universe. The part of totality, which is observed for data 

collection and analysis to gain knowledge about the population, is called a sample. 

 

Inferential statistics helps to evaluate the risks involved in reaching inferences 

or generalizations about an unknown population on the basis of sample 

information. For example, an inspection of a sample of five battery cells drawn 

from a given lot may reveal that all the five cells are in perfectly good condition. 

This information may be used to conclude that the entire lot is good enough to buy 

or not. 

 

Since this inference is based on the examination of a sample of limited number 

of cells, it is equally likely that all the cells in the lot are not in order. It is also 

possible that all the items that may be included in the sample are unsatisfactory. 

This may be used to conclude that the entire lot is of unsatisfactory quality, 

whereas the fact may indeed be otherwise. It may, thus, be noticed that there is 

always a risk of an inference about a population being incorrect when based on the 

knowledge of a limited sample. 

 

This requires an understanding of the what, why, and how of probability and 

probability distributions to equip ourselves with methods of drawing statistical 

inferences and estimating the degree of reliability of these inferences. 

 

 



 

SCOPE OF STATISTICS 

 

 

Apart from the methods comprising the scope of descriptive and inferential 

branches of statistics, statistics also consists of methods of dealing with a few other 

issues of specific nature. Since these methods are essentially descriptive in nature, 

they have been discussed here as part of the descriptive statistics. These are mainly 

concerned with the followi 

 

(i) It often becomes necessary to examine how two paired data sets are related. For 

example, we may have data on the sales of a product and the expenditure incurred 

on its advertisement for a specified number of years. Given that sales and 

advertisement expenditure are related to each other, it is useful to examine the 

nature of relationship between the two and quantify the degree of that relationship.  

 

(ii) Situations occur quite often when we require averaging (or totalling) of data on 

prices and/or quantities expressed in different units of measurement. For example, 

price of cloth may be quoted per meter of length and that of wheat per kilogram of 



 

weight. Since ordinary methods of totalling and averaging do not apply to such 

price/quantity data, special techniques needed for the purpose are developed under 

index numbers. 

 

 

 

(iii) Many a time, it becomes necessary to examine the past performance of an 

activity with a view to determining its future behaviour. For example, when 

engaged in the production of a commodity, monthly product sales are an important 

measure of evaluating performance.  

 

(iv) Obtaining the most likely future estimates on any aspect(s) relating to a 

business or economic activity has indeed been engaging the minds of all 



 

concerned. This is particularly important when it relates to product sales and 

demand, which serve the necessary basis of production scheduling and planning. 

The regression, correlation, and time series analyses together help develop the 

basic methodology to do the needful.  

 

Keeping in view the importance of inferential statistics, the scope of 

statistics may finally be restated as consisting of statistical methods which facilitate 

decision-- making under conditions of uncertainty. While the term statistical 

methods is often used to cover the subject of statistics as a whole, in particular it 

refers to methods by which statistical data are analysed, interpreted, and the 

inferences drawn for decision making. 

 

SCALES OF MEASUREMENT 

Any aspect of an individual that is measured and take any value for different 

individuals or cases, like blood pressure, or records, like age, sex is called a 

variable. 

 



 

It is helpful to divide variables into different types, as different statistical 

methods are applicable to each. The main division is into qualitative (or 

categorical) or quantitative (or numerical variables). 

 

Qualitative variable: a variable or characteristic which cannot be measured in 

quantitative form but can only be identified by name or categories, for instance 

place of birth, ethnic group, type of drug, stages of breast cancer (I, II, III, or IV), 

degree of pain (minimal, moderate, severe or unbearable). 

 

Quantitative variable: A quantitative variable is one that can be measured and 

expressed numerically and they can be of two types (discrete or continuous). The 

values of a discrete variable are usually whole numbers, such as the number of 

episodes of diarrhoea in the first five years of life. A continuous variable is a 

measurement on a continuous scale. Examples include weight, height, blood 

pressure, age, etc. 

 

Although the types of variables could be broadly divided into categorical 

(qualitative) and quantitative , it has been a common practice to see four basic 

types of data (scales of measurement). 

 

Nominal data:- Data that represent categories or names. There is no implied order 

to the categories of nominal data. In these types of data, individuals are simply 

placed in the proper category or group, and the number in each category is 

counted. Each item must fit into exactly one category. 

 



 

 

 

The simplest data consist of unordered, dichotomous, or "either - or" types 

of observations, i.e., either the patient lives or the patient dies, either he has some 

particular attribute or he does not. 

 

eg. Nominal scale data: survival status of propanolol - treated and control patients 

with myocardial infarction 



 

 

 

Some other examples of nominal data: 

Eye color - brown, black, etc. 

Religion - Christianity, Islam, Hinduism, etc 

Sex - male, female 

 

Ordinal Data:- have order among the response classifications (categories). The 

spaces or intervals between the categories are not necessarily equal. 

Example: 

1. strongly agree 

2. agree 

3. no opinion 

4. disagree 

5. strongly disagree 



 

In the above situation, we only know that the data are ordered. 

 

Interval Data:- In interval data the intervals between values are the same. For 

example, in the Fahrenheit temperature scale, the difference between 70 degrees 

and 71 degrees is the same as the difference between 32 and 33 degrees. But the 

scale is not a RATIO Scale. 40 degrees Fahrenheit is not twice as much as 20 

degrees Fahrenheit. 

 

Ratio Data:- The data values in ratio data do have meaningful ratios,  for example, 

age is a ratio data, some one who is 40 is twice as old as someone who is 20. Both 

interval and ratio data involve measurement. Most data analysis techniques that 

apply to ratio data also apply to interval data.  

 

Numerical discrete 

Numerical discrete data occur when the observations are integers that correspond 

with a count of some sort. Some common examples are: the number of bacteria 

colonies on a plate, the number of cells within a prescribed area upon microscopic 

examination, the number of heart beats within a specified time interval, a mother’s 



 

history of number of births (parity) and pregnancies (gravidity), the number of 

episodes of illness a patient experiences during some time period, etc. 

 

Numerical continuous 

The scale with the greatest degree of quantification is a numerical 

continuous scale. Each observation theoretically falls somewhere along a 

continuum. One is not restricted, in principle, to particular values such as the 

integers of the discrete scale. The restricting factor is the degree of accuracy of the 

measuring instrument most clinical measurements, such as blood pressure, serum 

cholesterol level, height, weight, age etc. are on a numerical continuous scale. 

 

Exercises 

Identify the type of data (nominal, ordinal, interval and ratio) represented by 

each of the following. Confirm your answers by giving your own examples. 

1. Blood group 

2. Temperature (Celsius) 

3. Ethnic group 

4. Job satisfaction index (1-5) 

5. Number of heart attacks 

6. Calendar year 

7. Serum uric acid (mg/100ml) 

8. Number of accidents in 3 - year period 

9. Number of cases of each reportable disease reported by a health 

worker 

10. The average weight gain of 6 1-year old dogs (with a special diet 

supplement) was 950grams last month. 

 



 

IMPORTANCE OF STATISTICS IN BUSINESS 

 

 

There are three major functions in any business enterprise in which the 

statistical methods are useful. These are as follows: 

 

(i) The planning of operations: This may relate to either special projects or to the 

recurring activities of a firm over a specified period. 

 

(ii) The setting up of standards: This may relate to the size of employment, 

volume of sales, fixation of quality norms for the manufactured product, norms for 

the daily output, and so forth. 

 



 

(iii) The function of control: This involves comparison of actual production 

achieved against the norm or target set earlier. In case the production has fallen 

short of the target, it gives remedial measures so that such a deficiency does not 

occur again. 

 

A worth noting point is that although these three functions-planning of 

operations, setting standards, and control-are separate, but in practice they are very 

much interrelated. Different authors have highlighted the importance of Statistics 

in business.  

 

For instance, Croxton and Cowden give numerous uses of Statistics in 

business such as project planning, budgetary planning and control, inventory 

planning and control, quality control, marketing, production and personnel 

administration. Within these also they have specified certain areas where Statistics 

is very relevant.  

 

Statistical problems arising in the course of business operations are 

multitudinous. As such, one may do no more than highlight some of the more 

important ones to emphasis the relevance of statistics to the business world. In the 

sphere of production, for example, statistics can be useful in various ways. 

 

 

 

 

 

 



 

FUNCTIONS OF STATISTICS 

 

1. To present facts in a proper form: Statistical methods present general 

statementsin a precise and definite form. For example, you may say that in India 

average yield of cotton per hectare is 180 Kg. This statement is more precise and 

convincing than saying that the average yield of cotton in India is very low. 

 

2. To simplify unwieldy and complex data: Statistical methods simplify 

unwieldy and complex data to make them understandable easily. The raw data is 

often unintelligible. One cannot grasp their characteristics unless the data is 

classified according to somecommon characteristics, Suppose, you are given the 

weekly wages of 1,000 workers in a factory. 

 

3. To provide tecQiques for making comparison:,The primary purpose ot 

statistics is to facilitate a comparative study of different phenomena either over 

time or space.   

 

4. To formulate policies in different fields: Statistical methods are very useful in 

formulating various policies in social, economic, and business fields.  

 

5. To study relationship between different phenomena: Statistical measures 

such as correlation and regression are used to study relationships between 

variables. Such relationships are important for making decisions.  

 

6. To forecast future values: Some of the statistical techniques are used for 

forecasting future values of a variable. On the basis of sales figures of the last 10 



 

years, a marketing manager can estimate the likely demand for his product during 

the next year. 

 

7. To measure uncertainty: With the help of probability theory, you can measure 

the chance of occurrence of uncertain event. Probability concepts are quite useful 

in decision-making.  

 

8. To test a hypothesis: Statistical methods are extremely useful in formulating 

and testing hypotheses and for the development of new theories. For instance, a 

company is desirous of knowing the effectiveness of its new drug to control 

malaria. It could do so by using a statistical technique called Chi square Test. 

 

9. To draw valid inferences: Statistical also useful in drawing inferences - 

regarding the characteristics of the universe (population) on the basis of sample 

data. 

 

 



 

LIMITATIONS OF STATISTICS 

 

Statistics has a number of limitations, pertinent among them are as follows: 

 

(i) There are certain phenomena or concepts where statistics cannot be used. This 

is because these phenomena or concepts are not amenable to measurement. For 

example, beauty, intelligence, courage cannot be quantified. Statistics has no place 

in all such cases where quantification is not possible. 

 

(ii) Statistics reveal the average behaviour, the normal or the general trend. An 

application of the 'average' concept if applied to an individual or a particular 

situation may lead to a wrong conclusion and sometimes may be disastrous. For 

example, one may be misguided when told that the average depth of a river from 

one bank to the other is four feet, when there may be some points in between 

where its depth is far more than four feet. On this understanding, one may enter 

those points having greater depth, which may be hazardous. 

 



 

(iii) Since statistics are collected for a particular purpose, such data may not be 

relevant or useful in other situations or cases. For example, secondary data (i.e., 

data originally collected by someone else) may not be useful for the other person. 

 

(iv) Statistics are not 100 per cent precise as is Mathematics or Accountancy. 

Those who use statistics should be aware of this limitation. 

 

(v) In statistical surveys, sampling is generally used as it is not physically possible 

to cover all the units or elements comprising the universe. The results may not be 

appropriate as far as the universe is concerned. Moreover, different surveys based 

on the same size of sample but different sample units may yield different results. 

 

(vi) At times, association or relationship between two or more variables is studied 

in statistics, but such a relationship does not indicate cause and effect' relationship. 

It simply shows the similarity or dissimilarity in the movement of the two 

variables.  

 

(vii) A major limitation of statistics is that it does not reveal all pertaining to a 

certain phenomenon. There is some background information that statistics does not 

cover. Similarly, there are some other aspects related to the problem on hand, 

which are also not covered.  

 

 



 

 

 

 


