                            Chapter 1 :  Introduction

Statistics : It is the art and science of learning from data. 

Motivation : Every statistical study is motivated by a question that directly relates to reality (Eg : Does Aspirin reduces the chance of heart attack?). In order to answer that question satisfactorily, an experiment/observational study/survey (we will discuss these terms in detail later) is carried out. The experiment produces data. Statistical techniques are then applied to make sense of the data and the conclusions drawn (by using those statistical methods on the dataset) is (are) the answer(s) to the question we started off with. 

Now it should be clear that any statistical enquiry has three distinct parts viz :


 (i) Designing the experiment i.e a  proper and realistic plan which would help us to collect the data we want to collect. 

                                   (ii) Describing the data we have just collected by exploring and  summarizing patterns (which are sometimes hidden) in it. 

                                   (iii) Drawing inference from the data i.e making predictions and decisions about the whole population from the dataset.

Some important terms : 

Subject : A unit (a person, animal, plant, etc.) on which we make observations or measurements i.e on which we collect data.

Population : Set of all subjects of interest. A population generally depends on the purpose of the study being undertaken. 

Eg : If we want to study the average income of Floridians, our population would be the population of Florida NOT the population of America.
Sample : It is a part of the population on which data is actually collected. 

Eg : For the above study, a sample may be a group of 10,000 Floridians such that all the counties are represented in the sample.
Random Sample : A sample of population units selected according to some rules of probability. Generally, in the statistical field, if not stated otherwise, a sample is always a random sample.
Simple random sample : A sample selected in such a way that every unit in the population has an equal chance of being included in the sample.  

Eg : For the above study, if the sample mentioned was chosen in such a way that each and every Floridian had an equal chance of being included in the sample.
Random variable : It is a numerical measurement of the outcome of a random phenomenon.
Eg :  The height of a randomly chosen Floridian.

Parameter : A numerical quantity that summarizes the observations in a population. Parameters describes the characteristics of a                             . A parameter can be calculated only if we have information from the whole population. Generally, a parameter is regarded as an       

                              quantity. 

Eg : The average height of Floridians.

Statistic : A number that summarizes the observations in a sample. A statistic describes a                  ; it is calculated using sample data at hand. Infact, we estimate a parameter of a population using analogous sample statistics calculated from samples selected from that population. 

Eg : In the above study, a good sample statistic will be the average height of the 100,00 Floridians selected (because that would give us a fair idea about the average height of ALL Floridians).

N.B :  There is a subtle link between random variables and sample statistics. Before a sample is collected, a sample statistic (say, the sample mean) is a random variable because its value is unknown. But, once the sample is collected and the value of the statistic is calculated (based on the sample values), it no longer remains a random variable. This is because, once the sample values are known, anything related to those sample values (like, the sample statistic) becomes known too – the randomness vanishes and everything becomes deterministic. This holds for observations in general too. Always remember that an observation is a random variable before it is observed. It loses its randomness and becomes a “true observation” once it is observed. 
