Introduction about Statistics

Biostatistics, a portmanteau word constructed from biology and statistics, is

defined as per the etymology; application of statistics in biology.

Historically the field of statistics was emerged and systematically developed to
answer various problems in biology, especially on morphometry (measurement of

morphological traits) and population genetics.

It was only later that the field started having applications in various other
disciplines, notably in quantitative fields of humanities (psychology and
economics) such that the original meaning of statistics got steadily expanded

necessitating the coinage of biostatistics to refer biological statistics.

The term statistics now acquired a new meaning, “branch of mathematics that
deals with the experimental design, the collection of numerical data,
summarization of the data, analysis and interpretation of the data for drawing

inferences on the basis of the probability.”

British biologist and population geneticist, Sir Ronald Aylmer Fisher, is
usually considered as the father of statistics because of a number of seminal
contributions that he made to the discipline (for example, F-distribution and

ANOVA). However, the claim is contested by many.

Perhaps the development of the field began as early as 177th Century when British
philosopher Francis Bacon published Novum Organum in 1620 that detailed
fundamentals of inductive reasoning, an attribute of statistics as we will discuss

later in this module.



Other key scientists behind the development of statistics include evolutionary
biologist Karl Pearson, geneticist Sewall G. Wright, population geneticist JBS
Haldane, geneticist Charles Davenport, geneticist William Bateson,
Botanist Wilhelm Johannsen and morphometricians Raphael Weldon and

D’Arcy Thompson.

Morphometrician and anthropologist Prasanta Chandra Mahalanobis is
considered as the father of statistics in India. He was one of the founding
members of the erstwhile Planning Commission of India and founded Indian
Statistical Institute, Kolkata. A long-term friend of British population geneticist
JBS Haldane, Mahalanobis invited Haldane to work with him at ISI. Haldane
worked from 1957 till 1961 at ISI and made several contributions to the

development of statistics in India.

On the other hand, the term ‘mathematical biology’ is defined as an
interdisciplinary field encompassing all applications of mathematics to the

biology. Development of this field is concurrent with that of biostatistics.

Scope:

The scope of biostatistics is extensive and cover almost the whole of biology that
deals with generation and analysis of numerical data. Biostatistics is used right

from designing scientific experiments through the data analysis.

The scope includes principles of scientific methodology, defining various types of
data and studies, levels of measurements, descriptive statistics, inferential

statistics and hypothesis testing, and correlation.



The field also includes various predictive methods and curve/model-fitting
including regression analysis, maximum likelihood, Bayesian Inference and

Principal Component Analysis.

The scope of mathematical biology is equally vast to include various applications

of mathematics in biology.

Beside biostatistics, this field also encompasses applications of other
mathematical disciplines including probability, number theory, game theory, set
theory, neural networks, mathematical modelling, use of calculus in biology,

fractals and Fibonacci series, and so on.

Mathematics is used very often in population genetics, environmental biology,

ecology, psychology, evolutionary analysis, enzyme kinetics and so on.

Definition:

Biostatistics are the development and application of statistical methods to a wide range
of topics in biology. It encompasses the design of biological experiments, the collection

and analysis of data from those experiments and the interpretation of the results

Function of statistics:

To Present Facts in Definite Form: We can represent the things in their true form with
the help of figures.

Precision to the Facts

Comparisons:

Formulation and Testing of Hypothesis:
Forecasting:

Policy Making:

It Enlarges Knowledge:

To Measure Uncertainty:



Limitations of statistics:

Statistics with all its wide application in every sphere of human activity has its own limitations.
Some of them are given below.

1. Statistics is not suitable to the study of qualitative phenomenon: Since statistics is
basically a science and deals with a set of numerical data. It is applicable to the study of
quantitative measurements. As a matter of fact, qualitative aspects like empowerment,
leadership, honesty, poverty, intelligence etc., cannot be expressed numerically and statistical
analysis cannot be directly applied on these qualitative phenomena.

2. Statistical laws are not exact: It is well known that mathematical and physical sciences are
exact. But statistical laws are not exact and statistical laws are only approximations. Statistical
conclusions are not universally true. They are true only on an average.

3. Statistics table may be misused: Statistics must be used only by experts; otherwise, statistical
methods are the most dangerous tools on the hands of the inexpert. The use of statistical tools by
the inexperienced and untrained persons might lead to wrong conclusions.

4. Statistics is only one of the methods of studying a problem: Statistical method does not
provide complete solution of the problems because problems are to be studied taking the
background of the countries culture, philosophy, religion etc., into consideration. Thus the
statistical study should be supplemented by other evidences.
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