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What is statistics?
Statistics: is a very broad subject, with applications in a vast number of diﬀerent ﬁelds. In generally one can say that statistics is the methodology
for collecting, analyzing, interpreting and drawing conclusions from informa-
tion. Putting it in other words, statistics is the methodology which scientists
and mathematicians have developed for interpreting and drawing conclusions from collected data. Everything that deals even remotely with the collection, processing, interpretation and presentation of data belongs to the domain of statistics, and so does the detailed planning of that precedes all these activities.
Definition 1.1 (Statistics). 
Statistics consists of a body of methods for collecting and analyzing data. 
Note
It should be clear that statistics is much more than just the tabulation of numbers and the graphical presentation of these tabulated numbers.
Statistics is the science of gaining information from numerical and categorical data (or qualitative data) results from descriptions, e.g. the blood type  of person, marital status or religious aﬃliation..




Statistical methods can be used to ﬁnd answers to the questions like:
• What kind and how much data need to be collected?
• How should we organize and summarize the data?
• How can we analyse the data and draw conclusions from it?
•  How can we assess the strength of the conclusions and evaluate their
uncertaintye? 


That is, statistics provides methods for
1. Design: Planning and carrying out research studies.
2. Description: Summarizing and exploring data.
3. Inference: Making predictions and generalizing about phenomena rep-
resented by the data.
Note
Furthermore, statistics is the science of dealing with uncertain phenomenon
and events. Statistics in practice is applied successfully to study the eﬀec-
tiveness of medical treatments, the reaction of consumers to television ad-
vertising, the attitudes of young people toward sex and marriage, and much
more. It’s safe to say that nowadays statistics is used in every ﬁeld of science.
Example 1 (Statistics in practice). Consider the following problems:
–agricultural problem: Is new grain seed or fertilizer more productive?
–medical problem: What is the right amount of dosage of drug to treatment?
–political science: How accurate are the gallups and opinion polls?
–economics: What will be the unemployment rate next year?
–technical problem: How to improve quality of product?

1.1.Population and Sample
Definition 1.1(Population). 
Population is the collection of all individuals or items under consideration in a statistical study. 
Definition 1.2 (Sample). 
Sample is that part of the population from which information is collected. 
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Always only a certain, relatively few, features of individual person or object are under investigation at the same time. Not all the properties are wanted to be measured from individuals in the population. This observation emphasize the importance of a set of measurements and thus gives us alternative deﬁnitions of population and sample.
Definition 1.3 (Statistical  Population).
 A statistical  population is the set of measurements (or record of some qualitive trait) corresponding to the entire collection of units for which inferences are to be made. 
Definition 1.4 (Sample)
 A sample from statistical population is the set of measurements that are actually collected in the course of an investigation.
Note
When population and sample is deﬁned then it’s useful to deﬁne the source of each measurement as sampling unit,or simply, a unit.
The population always represents the target of an investigation. We learn
about the population by sampling from the collection.
There can be many diﬀerent populations, following examples demonstrates possible discrepancies on populations.
Example 1 (Finite population). In many cases the population under consideration is one which could be physically listed. For example:
–The students of the University of Tampere,
–The books in a library.
Example 2 (Hypothetical population). Also in many cases the population
is much more abstract and may arise from the phenomenon under consideration. Consider e.g. a factory producing light bulbs. If the factory keeps using the same equipment, raw materials and methods of production also in future then the bulbs that will be produced in factory constitute a hypothetical population. That is, sample of light bulbs taken from current production  line can be used to make inference about qualities of light bulbs produced in future.
1.2 Descriptive and Inferential Statistics
There are two major types of statistics. 
The branch of statistics devoted to the summarization and description of data is called descriptive statistics, and the branch of statistics concerned with using sample data to make an inference about a population of data is called inferential statistics. 
Definition 1.5 (Descriptive Statistics). 
Descriptive statistics consist of methods for organizing and summarizing information . It includes the construction of graphs, charts, and tables, and the calculation of various descriptive measures such as averages, measures of variation, and percentiles. In fact, the most part of this course deals with descriptive statistics.

Definition 1.6 (Inferential Statistics). 
Inferential statistics consist of methods for drawing and measuring the  reliability of conclusions about population based on information obtained from a sample of the population. It includes methods like point estimation, interval estimation and hypothesis testing which are all based on probability theory.
 Example 1.4 (Descriptive and Inferential Statistics). Consider event of toss-
ing dice. The dice is rolled 100 times and the results are forming the sample
	Outcome of the roll
	Frequencies in the sample data

	
	10

	2
	20

	3
	18

	4
	16

	5
	11

	6
	25


data. Descriptive statistics is used to grouping the sample data to the following table





Inferential statistics can now be used to verify whether the dice is a fair or not.
Descriptive and inferential statistics are interrelated. It is almost always nec-
essary to use methods of descriptive statistics to organize and summarize the
information obtained from a sample before methods of inferential statistics
can be used to make more thorough analysis of the subject under investi-
gation. Furthermore, the preliminary descriptive analysis of a sample often
reveals features that lead to the choice of the appropriate inferential method
to be later used.
Sometimes it is possible to collect the data from the whole population. In
that case it is possible to perform a descriptive study on the population as
well as usually on the sample. Only when an inference is made about the
population based on information obtained from the sample does the study
become inferential.
1.3 Parameters and Statistics
Usually the features of the population under investigation can be summarized
by numerical parameters. Hence the research problem usually becomes as on
investigation of the values of parameters. These population parameters are
unknown and sample statistics are used to make inference about them. That
is, a statistic describes a characteristic of the sample which can then be used
to make inference about unknown parameters.

Definition 1.7(Parameters and Statistics). 
A parameter is an unknown numerical summary of the population. A statistic is a known numerical summary of the sample which can be used to make inference about parameters.
Note
 The inference about some speciﬁc unknown parameter is based on a statis-
tic. We use known sample statistics in making inferences about unknown
population parameters. The primary focus of most research studies is the pa-
rameters of the population, not statistics calculated for the particular sample
selected. The sample and statistics describing it are important only insofar
as they provide information about the unknown parameters.
Example 1.8 (Parameters and Statistics). Consider the research problem of
ﬁnding out what percentage of 18-30 year-olds are going to movies at least
once a month.
• Parameter: The proportion p of 18-30 year-olds going to movies at least
once a month. 
• Statiistics: The proportion   of  18-30 year-olds going to movies at least
once a month. Calculated from the sample of  18-30 year-olds.
1.4 Statistical data analysis
The goal of statistics is to gain understanding from data. Any data analysis
[image: ]should contain following steps:
 










To conclude this section, we can note that the major objective of statistics
[bookmark: _GoBack]is to make inferences about population from an analysis of information contained in sample data. This includes assessments of the extent of uncertainty
involved in these inferences.
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