


Unit II- : Descriptive Statistics 15 hours.
-Definition of Statistics (Singular and plural definitions), 
-Characteristics of Statistical data, 
-Types of Data: Primary data and Secondary data (Definition only),
- Discrete and Continuous variables, 
-Data measurement Scales- Nominal, Ordinal, Interval and Ratio (Meaning and examples), ---Questionnaire/Schedule, 
-Sampling: Simple Random Sampling, Stratified, Systematic, Cluster, 
-Presentation of Data: by Charts and Graphs, 
-Measures of central tendency: Mean, Median and Mode for grouped and ungrouped data, Business application, 
-Partition values. 
-Measure of Dispersion- Concept of dispersion, Types of Dispersion- Range, Standard    Deviation, Co-efficient of variation for ungrouped and grouped data, Business Applications, --Skewness.

Introduction:
	The subject of Statistics is not a new discipline but it is as old as the human society itself.  It has been used right from the existence of life on this earth.  The word Statistics is derived from the Latin word ‘status’ or the Italian word ‘statista’ or the German word ‘statistick’ or the French word ‘Statistique’, each of which means a political state.  Thus, in ancient times the scope of Statistics was primarily limited to collection of data by the governments for framing policies. But, gradually over a period of time, the Statistics has undergone sea changes and has become part of human life. 
Definitions: Statistics has been defined differently by different writers from time to time.  It is practically impossible to enumerate all the definitions given to Statistics.  However, it can be defined either in a singular way or else plural ways. 
In a plural sense, some of the definitions about statistics as numerical data are given below:
1. “Statistics are the classified facts representing the conditions of the people in a State...specially those facts which can be stated in number or in tables of numbers or in any tabular or classified arrangement”. – Websters. 
2. “Statistics are numberical statements of facts in any department of enquiry placed in relation to each other”—Bowley.
3. “By Statistics we mean quantitative data affected to a marked extent by multiplicity of causes”. – Yule & Kendall.
4. “Statistics may be defined as the aggregate of facts affected o a marked extent by multiplicity of causes, numerically expressed, enumerated or estimated according to a reasonable standard of accuracy, collected in a systematic manner, for a predetermined purpose and placed in relation to each other”. – Prof. Horace Secrist.
	In the light of the above definitions, some of the characteristics of Statistics can be summarised below.
(i) Aggregate of Facts: Single or isolated items cannot be termed as Statistics, e.g., height of an individual, weight of a person, one death, etc.  However, aggregate of he figures of births, deaths, sales, purchase, production, profits, etc., constitute statistics.
(ii) Affected by Multiplicity of Causes: The numerical data being affected by a multiplicity of causes.  This is usually the case  in social, economic and business phenomenon, e.g., price of a product is affected by several factors like supply, demand, imports, exports, money supply in the economy, etc.
(iii) Numerically Expressed: Only numerically expressed data constitute statistics.  If the qualitative factors cannot be expressed in quantitative terms, it cannot be considered as statistics.  Production is increasing rapidly does not constitute statistics, on the other hand, production is increasing at the rate of 10 percent per annum constitute statistics.
(iv) Enumerated or Estimated according to reasonable standard of accuracy: The numerical data pertaining to any field of enquiry can be obtained by completely enumerating the population or else may be estimated by using powerful techniques like sampling and estimation theory. However, the estimated values will not be as precise and accurate as the actual value.  Therefore, to draw meaningful conclusions, the numerical data collected should be reasonably accurate. 
(v) Collected in a systematic manner: The data must be collected in a very systematic manner.  Thus, for any socio-economic survey, a proper schedule depending on the object of enquiry should be prepared and trained personnel should be used to collect the data by interviewing the persons. 
(vi)  Collected for a predetermined purpose: It is utmost important to define in clear terms the objectives or the purpose of the enquiry and data should be collected keeping in view these objectives. 
(vii)  Comparable:  From practical point of view, for statistical analysis the data should be comparable. They may be compared with respect to some unit, generally time or place. In order to make valid comparisons the data should be homogeneous i.e., they should relate to the same phenomenon or subject.  
	In a singular sense, Statistics may be used as Statistical Methods.  Some of the definitions used in that sense are as under:
1. “Statistics may be called the science of counting”—Bowley.
2.  “Statistics may rightly be called the science of averages”—Bowley.
3.  “Statistics is the science of estimates and probabilities”.—Boddington.
4. “Statistics may be defined as the science of collection, presentation, analysis and 	interpretation of numerical data”. –Croxton & Cowden.
5. “The science and art of handling aggregate of facts—observing, enumeration, recording, classifying and otherwise systematically treating them”.—Horlow
	Thus, it is considered as both science and art. As a science it provides tools and laws for the analysis of the numerical information collected from the source of enquiry and as an art it describes the data by way of interpretation.


Importance and Scope of Statistics:
1. Statistics in Planning.
2. Statistics in State
3. Statistics in Mathematics.
4. Statistics in Economics.
5. Statistics in Business and Management.
6. Statistics in Accountancy and Auditing.
7. Statistics in Industry.
8. Statistics in Insurance.
9. Statistics in Astronomy.
10. Statistics in Social Science.
11. Statistics in Biology and Medical Sciences.
12. Statistics in Psychology and Education.
13. Statistics in War.

Limitations of Statistics:
1. Statistics does not study qualitative phenomenon.
2. Statistics does not study individuals.
3.  Statistics laws are not exact.
4. Statistics is liable to be misused.

COLLECTION OF DATA
	Having decided about the objectives and scope of the enquiry and the statistical units to be used, the next problem is to decide about the sources from which the information (data) can be obtained or collected. For any statistical enquiry, the investigator may collect the data first hand or he may use the data from other published sources such as the publications of the government, periodicals, magazines, newspapers, research journals, etc. 
If the data are collected originally by the investigator for the given enquiry it is termed as primary data and if he makes use of the data which had been earlier collected by someone else, it is termed secondary data. However, for a given data, the use of either primary or secondary data or both may be made, depending upon the purpose and scope of the enquiry. 
Method of Data Collection:  The problem does not arise if secondary data are to be used.  However, if primary data are to be collected a decision has to be taken whether (i) census method or (ii) sample technique, is to be used for data collection.  In the census method, we resort to 100 percent inspection of the population and enumerate each and every unit of the population.  In the sample technique we inspect or study only a selected representative and adequate fraction (finite subset) of the population and after analysing the results of the sample data we draw conclusions about the characteristics of the population. 
Degree of Accuracy aimed at final result:  A decision regarding the degree of accuracy or precision desired by the investigator in his estimates or results is essential before starting any statistical enquiry.  An idea about the precision aimed at is extremely helpful in deciding about the method of data collection and the size of the sample. 
Type of Enquiry:  Another important point one has to bear in mind before embarking upon the process of collection of data is to decide about the type of enquiry.  The statistical enquiries may be of different types viz., Official, Semi-official or Un-official, Initial or Repetitive, Confidential or Non-confidential, Direct or Indirect, Regular or Ad-hoc, Census or Sample, and Primary or Secondary. 
Primary and Secondary Data:
	As already pointed out that, the data may be obtained from the following two sources: (i) The investigator or the organising agency may conduct the enquiry originally, 
(ii) He may obtain the necessary data for his enquiry from some other sources (agencies) who had already collected the data on that subject. 
	The data which are originally collected by an investigator or agency for the first time for any statistical investigation and used by them in the statistical analysis are termed as primary data.  On the other hand, the data (published or unpublished) which have already been collected and processed by some agency or person and taken over from there and used by any other agency for their statistical work are termed secondary data.
Methods of Collecting Data
	The methods commonly used for the collection of primary data are enumerated below:
i.  Direct Personal Investigation.
ii. Indirect Oral Interviews.
iii.Information received through local agencies.
iv. Mailed questionnaire method.
v. Schedules sent through enumerators.
	A brief discussion about the above methods is as under.
i. Direct Personal Investigation: This method consists in the collection of data personally by the investigator from the sources concerned.  The investigator has to go to the field personally for making enquiries and soliciting information from the informants or respondents. 
ii. Indirect Oral Investigation: When the direct personal investigation is not practicable either because of the unwillingness or reluctance of the persons to furnish the requisite information or due to the extensive nature of the enquiry or due to the fact that direct sources of information do not exist or are unreliable, an indirect oral investigation is carried out, e.g., in soliciting information on social evils like drinking, gambling or smoking, etc.
iii. Information Received Through Local Agencies:  In this method the information is not collected formally by the investigator or the enumerators.  This method consists in the appointment of local agencies commonly called correspondents by the investigator in different parts of field of enquiry. 
iv. Mailed Questionnaire Method:  This method consists in preparing a questionnaire ( a list of questions relating to the field of enquiry and providing space for the answers to be filled by the respondents) which mailed to the respondents with a  request for quick response within the specified time. 
vi. Schedules Sent Through Enumerators:  Before discussing this method it is desirable to make a distinction between a questionnaire and a schedule. As already explained, questionnaire is a list of questions which are answered by the respondent himself in his own handwriting while schedule is the device of obtaining answers to the questions in a fom which is filled by the interviewers or enumerators (the field agents who put these questions) in a face to face situation with the respondents. The most widely used method of collection of primary data is the ‘schedules sent through the enumerators’. 
General Points to be followed while framing Questionnaire:
	The drafting of a good questionnaire is a highly specialised job and requires great care, skill, wisdom, efficiency and experience.  No hard and fast rules can be laid down for designing or framing a questionnaire.  However, the following points may be borne in mind.
1.  The size of the questionnaire should be as small as possible.
2. The questions should be clear, brief, unambiguous, non-offending, courteous in tone, and 	to the point.
3. The questions should be arranged in a natural logical sequence. 
4. The usage of vague and ‘multiple meaning’ words should be avoided. 
5. Questions should be so designed that they are readily comprehensible and easy to answer 	for the respondents. 
6. Questions of sensitive and personal nature should be avoided. 
7. Types of questions- The type of questions may be simple alternate questions, multiple 	choice questions, open questions, closed end questions, etc.
8.  Leading questions should be avoided. 
9. Cross Checks.
10. Pre-testing of questionnaire.
11. Covering letter. 
12. Mode of tabulating and analysis viz., hand operated, machine tabulation or 	computerisation, etc. 
13. Lastly, the questionnaire should be made attractive by proper layout and appealing get up.


              

















CLASSIFICTION AND TABULATION
	In the last topic, we described the various methods of collecting data for any enquiry.  Unfortunately the data collected in any statistical investigation, known as raw data, are so voluminous and huge that they are unwieldy and incomprehensible.  So, having collected and edited  the data, the next important step is to organise it i.e., to present it in a readily comprehensible condensed form which will highlight important characteristics of the data, facilitate comparisons and render further processing and interpretation.
	The presentation of the data is broadly classified into the following two categories:
i. Tabular Presentation.
ii. Diagrammatic o Graphic Presentation.
CLASSIFICATION:
	Classification is the process of arranging the available facts into homogeneous groups or classes according to resemblances and similarities.  According to Stockton & Clark, “The process of grouping a large number of individual fact s or observations on the basis of similarity among the items is called as classification”.
According to Secrist, “Classification is the process of arranging data into sequences and groups according to their common characteristics, or separating them into different but related parts”.
Characteristics:
1.  All the facts are classified into homogenous groups.
2.  The basis is unity in diversity.
3.  It may be either real or imaginary.
4.  It may be according to similarities or dissimilarities. 
5.  If should be flexible to accommodate adjustments.

Objects:
1.  To condense the mass data.
2.  To present the facts in a simple form.
3.  To bring out the points of similarities and dissimilarities.
4.  To facilitate comparison.
5.  To bring out the relationship.
6.  To prepare data for tabulation.
7.  To facilitate the statistical treatment of data.
8.  To facilitate easy interpretation. 
9.  To eliminate unnecessary details. 

Rules for Classification:  Obviously, a technically sound classification of the data should comply with the following rules.
1.  It is should unambiguous.
2.  It should be exhaustive and mutually exclusive.
3.  It should be stable.
4.  It should be suitable for the purpose.
5.  It should be flexible. 
6.  It should be homogenous.
Types of Classification:
	The classification of data primarily depends upon the purpose and objectives of the enquiry.  There are four important types of classification. They are:
1.  Geographical i.e., Area-wise or Regional.
2.  Chronological i.e., w.r.t. occurrence of time.
3.  Qualitative i.e., w.r.t. some character or attribute.
4.  Quantitative i.e., w.r.t. numerical values or magnitudes.
	1.  Geographical Classification	
	As the name suggests, in this classification the basis of classification is the geographical or locational differences between the various items in the data like States, Cities, Regions, Zones, Areas, etc. For Example:
Agricultural Output (In Tonnes per hectare) or Density of population in different cities
	Countries
	Average output
	Cities
	Population

	India
	345.67
	Bengaluru
	685

	U.S.A.
	725.65
	Mumbai
	654

	Russia
	576.34
	Chennai
	432

	China
	269.12
	Hyderabad
	356



	2.  Chronological Classification
	This type of statistical data are classified according to the time of its occurrence, such as decades, years, months, weeks, days, hours, etc.  The time series data which are quite frequent in economic and business activities are usually classified chronologically.
	Year
	Population

	1951
	36.1

	1961
	43.9

	1971
	54.8

	1981
	68.3

	1991
	84.4


	
	3.  Qualitative Classification
	When the data are classified according to some quality or attributes, such as sex, honesty, intelligence, beauty, literacy, blindness, colour, deafness, religion, marital status, etc., the classification is termed as qualitative or descriptive classification.
This again can be classified into two types viz., simple classification and manifold classification. 
	If the data are classified into only two classes, such as male or female, Literate or illiterate, skilled or unskilled, it is termed simple classification.  For example,
Population						

Male        Females
	



	On the other hand, under manifold classification, universe is classified into more than one attribute at a time. For example,
				Population

                   Male  						Female

Married		    Unmarried             Married				      Unmarried
	4. Quantitative Classification
	If the data are classified according to some characteristics which is capable of quantitative measurement like age, income, height, weight, price, sales, production, yield, etc., is called quantitative classification or classification according to variable.  For example, 
	Marks
	No. Of Students

	0—10
	10

	10—20
	24

	20—30
	45

	30—40
	18

	40—50
	29


	In the above there are two elements, viz., the VARIABLE or VARIATE i.e., the marks and the FREQUENCY i.e., number of students in each class.
FREQUENC Y DISTRIBUTION
	The organisation of the data pertaining to a quantitative phenomenon involves the following four stages viz., the series of individual observations, discrete o ungrouped frequency distribution, grouped frequency distribution, and continuous frequency distribution.
	Erricker states that frequency distribution is “a classification according to the number possessing the same values of variables”.  It is simply a table in which data are grouped into classes and the number of cases which fall in each class is recorded. Frequency Distribution may be Uni-variate or Bi- variate which is also called as Two-way Frequency Distribution.
Further, Univariate may be classified into three categories viz., Series of Individual Observagions, Discrete Frequency Distribution (Ungrouped) and Continuous Frequency Disribution (Grouped ).
				   FREQUENCY DISTRIBUTION


      Uni-variate								              Bi-variate


Series of Individual		Discrete Frequency		Continuous Frequency
  Observations.		    Distribution			       Distribution
1.  Individual Observations:  Series of individual observations is a series where items are listed one after the other after observations, a distinguished from listing them in groups.  The series can be arranged in either ascending or descending order.  This arrangement of the data is called “Arraying”.
e.g., The marks obtained by ten students in a college is as under.
Roll No.         Marks.            Roll No.	   Marks		Roll No.  Marks.
                   1	            40		  2	        33                           3	          27
                   4               38		  5	        41	               6                 48
                   7               44                  	  8	        51                            9                 39
                 10               55

The above data is called raw data or disorganised data.  A better presentation can be made either in an ascending or descending order which is called ‘arraying of the data’.
	Observed Values
	Ascending Order
	Descending Order

	40
	27 Lowest
	55 Highest

	33
	33
	51

	27
	38
	48

	38
	39
	44

	41
	40
	41

	48
	41
	40

	44
	44
	39

	51
	48
	38

	39
	51
	33

	55
	55 Highest
	27 Lowest


 

2.  Discrete (Ungrouped) Frequency Distribution:  In a discrete series the data are presented in way that exact measurements of units are clearly indicated.  There is definite difference between the variables of different groups of items.  Each class is distinct and separate from other classes.
	We have to count the number of times each value of the variable is repeated in the data and it is called the frequency of that class. 
Making a Frequency Table:
	Data may be given in the form of individual observation, they are to be converted into discrete frequency distribution. 
Steps: 	
1. Form as table with three headings, viz., variable, tally-marks and frequency.
2. In the second column, vertical bar I called tally-mark is put against the number.
3. After a value occurred for four times, for fifth occurrence, we put a cross tally mark i.e., IIII – block of ‘5’.
4. Finally, the number of bars are counted and placed in the third column entitled frequency.
e.g., Consider the marks scored by 30 students in a College:
9, 7, 5, 3, 4, 8, 6, 0, 6, 5,
                                                        9, 1, 7, 2, 3, 8, 6, 8, 7, 4,
                                                        9, 4, 5,10,6, 5, 9, 6, 9, 5.

Sol. Lowest is 0 and highest is 10.
	Marks
	Tally-mark
	      Frequency
(No. Of Students)

	 0
	I
	1

	 1
	I
	1

	 2
	I
	1

	 3
	II
	2

	 4
	III
	3

	 5
	IIII
	4

	 6
	IIII
	5

	 7
	III
	3

	 8
	III
	3

	 9
	IIII
	5

	10
	I
	1

	
	Total N=
	30




3.  Continuous (Grouped) Frequency Distribution
	Continuous series is one where measurements are only approximations and are expressed in class intervals, i.e., within certain limits.  According to Boddington, “the variable which can take any intermediate value between the smallest and largest value in the distribution”.  Here, the class intervals continue from the beginning of the frequency distribution to the end without any break.  Continuous f.d. is different from discrete f.d. that it will contain two limits—upper limit and lower limits of each class interval. 
	Thus, a collection of items, which cannot be exactly measured, but placed within certain limits, is called continuous series. 
Distribution of marks of 50 students
	Marks (X)
	No. Of Studens (f)

	00-10
	10

	10-20
	15

	20-30
	05

	30-40
	08

	40-50
	12



	The various groups into which the values of the variable are classified are known as classes or class intervals; the length of the class interval (which is 10 in the above case) is called width or magnitude of the classes.  The two values specifying the class are called the class limits; the larger value is called upper class limit and the smaller value is called the lower class limit.
Basic principles of forming a grouped frequency distribution (Technical Terms)
1.  Class-Limits:  are the smallest or the lowest and largest or the highest values in the class.          	It is also called as class boundaries. 
	E.g., A class of 10—20 , lowest is 10 & highest is 20
2.  Class-intervals (Magnitude of Class):  are the difference between the lower limit and the upper limit.
e.g., in a class of 10—20, the class interval is 10 i.e., 20 minus10.
Formula: i = L—S      Where in L=Largest item, S= Smallest item, & K = Number of Classes
                         K                                          							
e.g., if the marks of 50 students are varied between 10 and 80, and if we want to form 7 classes, then the class-interval would be—
i = L—S  = 80—10    =70  = 10
       K             7              7   
	Therefore, there will be 7 classes with the values as 10-20; 20-30; 30-40; 40-50; 50-60; 60-70; 70-80.
	There are two methods of forming class intervals viz., exclusive and inclusive.
a. Exclusive Method (overlapping):  Under this method, the upper limit of one class interval is the lower limit of the immediate class or next class. 
e.g., Marks		No. Of Students
	10-20			15
	20-30			20
	30-40			10
	Total			45          
A student whose mark is between 10 and 19.9 would be included in 10-20, and 20 would be included in 20-30. 
Since it may lead to confusion, the better way to present it is as under;
Marks			                           No. Of Students
More than10 but less than 20			15
More than 20 but less than 30			20
More than 30 but less than 40			10
b. Inclusive Method (Non-overlapping): Here, the upper limit of one class is included in that class itself.  Hence there will no overlapping of the upper limit into the next class interval.
e.g.,     Marks				No. Of Students
	10-19					17
	20-29					15
	30-39					12
c. Open End Classes:  The classification is termed as ‘open end classification’ if the lower limit of first class or the upper limit of the last class are not specified and such classes in which one of the limit is missing are called ‘open end classes’, e.g., marks less than 10, less than 20, etc.
3. Class Frequency:  The number of observations falling with a class interval is call its class frequency or frequency, e.g., if the frequency of class 10-20 is 8, this means that there are 8 students having the marks between 10 to 20.
Magnitude of Class Intervals:  It depends on the range of the data and the number of classes.  The range is the difference between the largest and smallest observations in the given dastga. 
e.g., if the range of the marks of a group of students is 50 and if we desire to have 10 classes, then magnitude of class interval would be 50/10= 5 marks.  i.e., 0-5, 5-10, 10-15, etc.
	Sturge’s has given a formula for determining the number of classes:
k= 1 + 3.322 log N Wherein k= Number of classes, log N= Logarithm of the total number of observations.
e.g., if the total number of observations is 100, number of classes would be;
1+3.322 X log 100
1+(3.322 x 2)
1+ 6.644 = 7.644 = 8
Sturge’s has also given the formula for determining the magnitude of class intervals:
i= Range    x  log N     wherein i= magnitude of CI and log N= Logarithm of no. Of 	                     
   1+3.322							      observations.		

4. Class mid-point or Mid Value or Class mark:  The central value of the class interval is called mid-point.  It lies half-way between the lower limit and upper limit of a class interval.
 Mid point of a class = Upper limit + Lower limit           M.P = UL+LL
					2		                 2	 


4.  Cumulative Frequency Distribution:
	A frequency distribution shows how the frequency of a particular value (variable or class) is occurring.  Cumulative frequencies (c.f.) are derived by accumulation of the frequencies of successive values.  Thus, the c.f. of a given variable or class represents the total frequency of all previous variables including the variable or the class. 
	Less than c.f. for any value of the variable or class is obtained by adding successively the frequencies of all the previous variables including the variable or class against which it is written.  The accumulation is started from lowest size to the highest size.
	More than c.f. distribution is just opposite to the less than c.f. and starts from highest to the lowest variable.
5.  Two-way Frequency Distribution or (Bi-variate):
	A frequency table where two variables have been measured in the same set of items through cross classification is known as bi-variate frequency distribution, e.g., marks obtained in two subjects’ viz., ages of husbands and wives; heights and weights of students, etc.
  Problems on Classification:........................................................................................................














Tabulation of Data:
	By tabulation we mean, as systematic presentation of numerical data in columns and rows in accordance with some salient features or characteristics. L Columns are vertical arrangements and rows are horizontal arrangement. 
Definition:  According to Prof. Neiswanger, ‘ A statistical table is a systematic organisation of data in columns and rows’.  Thus, tabulation is the process of presenting data in tables. 
Objectives: The main objectives of the tabulation are:
· To clarify the object of investigation.
· To simplify the complex data.
· To clarify the characteristics of data.
· To present facts in the minimum of space.
· To facilitate comparison.
· To detect errors and omission in the data.
· To depict trend and tendencies of the problem under consideration.
· To facilitate statistical processing.
· To help reference.

Differences between Classification and Tabulation:
1. It is clear that first data are classified, then they are presented in tables, so classification 	is the basis for tabulation.
 2. Tabulation is a mechanical function of classification, because, in tabulation the 	classified data are placed in columns and rows.
 3. Classification is a process of statistical analysis, tabulation is a; process of presenting 	data in suitable structure.

Parts of Tabulation
1. Table Number: A table should always be numbered for identification and reference in future. 
2. Title of the table:  Each table should be given a suitable title.  It must be written on the top of table. 
3.  Head Note:  It is a statement, given below the title and enclosed in brackets; for example, the unit of measurement is written as a head-note such as ‘in million, in crores.
4. Captions:  These are headings for the vertical columns. They may be heading and sub-headings.
5. Stubs:  These are the headings or designation for the horizontal rows. Stubs are wider than columns.
6. Body of the table:  It contains the numerical information. The arrangement of the body will be generally from left to right in rows and from top to bottom in columns.
7.  Foot-note: If any explanation or elaboration regarding any item is necessary, foot notes should be given.
8. Source-note:  It refers to the source from where information has been taken.  It is useful to the reader to check the figures and gather additional information.


Rules for Tabulation
	The rules for tabulation may be divided into Structure of the Table and General Rules.
The structure of the table is already explained in the above paragraph.  The general rules of tabulation are as follows:
1.  It should be simple and compact.
2.  The captions and stubs should be arranged in a systematic manner.
3.  It should suit the purpose of the investigation.
4.  The unit of measurements should be clearly defined and given in the table.
5.  Figures may rounded off to avoid unnecessary details in the table.
6.  Foot notes must be given.
7.  Suitable approximation may be adopted. 
8.  A miscellaneous column may be provided. 
9.  It should be complete and self explanatory.
10. It should be attractive and draw the attention of the reader.
11. It should be accurate and free from errors.
12. Abbreviations should be avoided. 
13. Do not use ditto marks that may be mistaken.

Types of Tables:
	Statistical tables can be classified into a number of ways.  The following are the different types of tables.
1.  On the basis of coverage:  Tables are classified as simple and complex.  In a simple table, the data are classified into only one characteristic. In a complex table, two or more characteristics are shown. Further complex table may be either two way or three way or manifold way table depending upon the characteristics.
2. On the basis of purpose:  Tables are classified into General and Special.  In case of General tables, general information of usage usually in chronological order is given.  In case of special purpose table, data relating to a particular or special purpose are used to facilitate comparison.
3. On the basis of originality: Tables are classified into Primary and Derived. In primary table (original), the statistical forms are expressed in original.  It contains actual and absolute figures.  In a derived table, figures and results are derived from the primary data.

Problems on Tabulation..............................................................................................................


 






Diagrammatic Presentation:
	One of the main functions of statistics is to simplify complex data.  The classification and tabulation, discussed in previous chapters, are the devices of presenting the data in a neat, concise, systematic, intelligible and understandable manner.  Yet, the figures may not be interesting but confusing to many people. These have necessitated the statisticians to introduce methods of diagrams and graphs.
	A diagram is visual form for presentation of statistical data.  Diagram refers to the various types of devices such as bars, circles, maps, pictorials, cartograms, etc.
Diagrams do not add any new meaning to the statistical facts, but they exhibit the results more clearly.  An ordinary man can understand pictures and diagrams more easily than the figures. 
Importance:  Diagrams occupy an important place, because:
· They are attractive and impressive.
· They save time and labour.
· They have universal applicability.
· They make data simple.
· They make comparison easy.
· They provide more information.
Limitations:  
· Diagrams cannot be analysed further.
· Diagrams show only approximate value.
· The uses are restricted to experts only.
· It exposes only limited facts,
· Drawing diagrams is not easy.
· It is only supplement to the table and not an alternative to it.
· Minute readings cannot be made.
· If there is a wide gap between two variables, the diagram will not give a meaningful look.
Rules for making a Diagram:
· Heading
· Size
· Length & breadth
· Drawing
· Proper scale
· Selection of appropriate diagram
· Right method
· Index
· Source
· Simplicity




Types of Diagram:
1.  One-dimensional Diagram [ Line, Simple-Bar, Multiple Bar; Sub-divided Bar 	(Component bar), percentage sub-divided bar and other like Deviation bars, Broken 	bars, etc.]
2.  Two-dimensional diagrams [Rectangles, Square, Circle, Angular or Pie]
3.  Three-Dimensional diagrams [cubes, spheres, prisms, cylinders, blocks, etc.]
4.  Pictograms and cartograms.

1.  One-Dimensional Diagram
	In this, the length of the lines or bars is considered and the width ignored.  The term bar means a thick wide line.  The following are the main types.
a. Line Diagram:  On the basis of size of the figures heights of bars or lines are drawn.  The distance between lines is kept uniform.
b. Simple Bar Diagram:  It can be drawn either on horizontal or vertical base.  Bars on horizontal base are common.
c. Multiple Bar Diagram (Compound):  The bars are drawn side by side so as to show the comparison between two values, e.g., import & export. In order to distinguish he bars, different colours, shades, may be used and key index will be provided. 
d. Sub-divided Bar Diagram (Component):  It is sub-divided into various parts in proportion to the values given in the data and may be drawn on absolute figures or percentages. 
e. Percentage Subdivided Bar Diagram:  The above mentioned diagram have been used to represent absolute value.  But comparison is made on a relative basis.  The various components are expressed as a percentage to the total.
f.  Other Bar Diagrams:  
(i)  Deviation Bars: It is used to depict the ne deviations in different values i.e., surplus or deficit, profit or loss, etc., which have both positive and negative values.  Positive values are shown above the base line and negative below the line. 
(ii)  Broken Bars:  In this, in order to provide adequate and reasonable shape to the smaller bars, the larger bars may be broken at the top.
2.  Two-Dimensional Diagrams ( Area or Surface Diagrams)
	Here, the length and breadth are considered.  The important types are :
(i) Rectangles:  Rectangles are used when two or more magnitudes with different 	components have to be compared.  The areas of the rectangles are kept in proportion 	to the values. 
(ii) Square Diagram:  To draw a square diagram, square root of each value is taken and 	shown in the diagram.
(iii) Circles:  are alternative to square diagram.  The side of the square will become radius of 	the circle. 
(iv) Angular or Pie Diagram:  It ranks high in use and understanding. Just as we divide a 	bar or a rectangle to show its components, circle can be divided into sectors.  As there 	are 360 degree at the centre, proportionate sectors are cut taking the whole data equal 	to 3600.  It is also called as Sector Diagram.

3.  Three-Dimensional Diagram
	The square, circle, rectangle, etc., may fail to represent the data if the quantities to be represented are awfully diverse.  In such cases, three dimensional diagrams are drawn.  They are called so because length, height, and width or depth is considered e.g., Cubes, Spheres, Prisms, Cylinders, Blocks, etc.
4.  Pictograms and Cartograms
	Pictogram is a device of representing statistical data in pictures.  On the other hand, in cartograms, statistical facts are presented through maps accompanied by various types of diagrammatic representation. 




	
	



 

























Graphic Presentation
	Graphic Presentation of data gives a pictorial effect.  If the mass of data are depicted graphically, they become easy to be understood and grasped.  It enables us to present data in a simple, clear, and effective manner.
	Boddington says, “The wandering of a line is more powerful in its effect on the mind than a tabulated statement; it shows what is happening and what is likely to take place just as quickly as the eye is capable of working”.
	A graph is a visual form of presentation. Graphs are drawn on a special paper called graph sheets.  Each graph has thick horizontal and vertical lines for each division of a centimetre and thin lines for smaller parts of the same.  A graph is divided into four quadrants but normally the first quadrant is used. 
Advantages:
	Graph readily shows information that might otherwise be lost amid the details of numerical tabulations.  It also shows the tendency. Predictions can be made while glancing on the graph.
1.  It provides attractive and impressive view.
2.  It simplifies complexity of data.
3.  It provides easy comparison of two or more phenomenon.
4.  It needs no special knowledge.
5.  It provides the basis to locate statistical measures like median, mode, quartiles, etc.
6.  It saves time and energy of the observer.
7.  It also shows the trend that may be present and the direction in which the trend may 	change.  
Construction of Graph:
	Graphs are prepared on a graph paper, in which lines are drawn dividing every centimetre into ten equal parts, horizontally and vertically. L Two simple lines are drawn at right angles to each other intersecting a point ‘o’ (point of origin).  The vertical line is called Y axis usually denoted by OY and horizontal line is called X axis and denoted by OX. Graph is divided into four parts known as Quadrants.
       QUADRANT II						QUADRANT I
      (-x) Negative						Positive (+x)
      (+Y) Positive						Positive (+y)
      {-- + }							{+ + }	



X’					O						X’



     QUADRANT II						QUADRANT IV
    (-x) Negative						Positive (+x)
    (-y) Negative						Negative (-y)
     {-- --}							{+ -- }	
General Rules:
1.  It should have title indicating the facts presented by the graph.
2.  The independent variables should be plotted on horizontal axis and the dependent 	variables on the vertical axis.
3.  The scale must suit the data.
4.  The vertical scale must start from zero.
5.  For showing proportional relative changes in the magnitude, the ratio or logarithmatic 	scale should be used. 
6.  The graph must not be overcrowded with curves.
7.  If more than one variable is plotted on the same graph, it should be distinguished by 	different lines viz., dotted line, broken lines, dots, dot-cum-dash, thick lines, etc.
8.  Index should be given to show the scales.
9.  All lettering must be horizontal.
10. For every value of independent variable, there is a corresponding dependent variable.
11. Source of information should be mentioned as footnote.

Differences between Diagram & Graph
	Sl.No.
	Diagram
	Graph

	1.
	Ordinary paper
	Graph paper

	2.
	Attractive and easily understandable
	Needs some effort to understand

	3.
	Appropriate & effective to represent one or more variables
	Creates problem

	4.
	Cannot be used for interpolation & extrapolation technique
	Helpful in interpolation & extrapolation techniques

	5.
	Median & Mode cannot be estimated
	Value of median & mode can be estimated

	6.
	Used for comparison
	Used for representing mathematical relationship between the two variables

	7.
	Data represented by bars, rectangles
	Data represented by points or lines of different kinds like dots, dashes, etc.

	8.
	Used for publicity
	Used for research by a statistician.




Types of Graphs

Graphs of frequency distribution (Discrete or Continuous)		      Graphs of Time Series


a. Histogram   b. Frequency   c. Frequency    d. Cumulative Frequency
		   Polygon	     Curves	       Curve or Ogives


					  Less than c.f. curves	   More than c.f. curves



a. Histogram:  It is useful method of presenting frequency distribution of continuous series.  In this, the magnitude of the class interval is plotted along the horizontal axis and the frequency on the vertical axis.  Each class has lower and upper values.  This gives two vertical lines representing the frequency.  Upper ends of the lines are joined together.  It is also known as ‘Block diagram’ or Stair case chart’.
b. Frequency Polygon:  A grouped frequency distribution can be represented by a histogram. A simple method of smoothing the histogram is to draw a frequency polygon.  This is done by connecting the midpoint of the top of each rectangle with the midpoint of top of each adjacent rectangle by straight lines.  The mode can easily be found out.
c. Frequency Curve:  A frequency curve is drawn by smoothing the frequency polygon.  It is smoothed in such a way that the sharp turns are avoided.  The curve should begin and end at the base line.
d. Ogives or Cumulative frequency Curves:  When cumulative frequencies are plotted on a graph, then the frequency curve obtained is called ‘ogive’ or ‘cumulative frequency curve’.  Ogives determine median, quartiles, percentile, etc.  The class limits are shown along the X-axis and c.f. along y axis.
	In drawing an ogive, the cumulative frequencies are plotted at the upper limit of the class interval.  The successive points are later joined together to get an ogive curve.
	There are two methods of constructing ogives, viz.,
1.  Less than Ogive:  The less than cumulative frequencies are plotted against upper class boundaries of the respective classes.  Then the points are joined by a smooth free hand curve and have the shape of an elongated S.
2.  More than Ogive:  The more than cumulative frequencies are plotted against the lower class boundaries of the respective classes.  Then the points are joined by a smooth free hand curve and have the appearance of an elongated S, upside down.
	From the intersection point of two Ogives—one less than and the other more than cumulative frequencies, a perpendicular line touches X axis, is the value of median.

















MEASURES OF CENTRAL TENDENCY [AVERAGES]

Introduction:  The Condensation of the data is necessary in statistical analysis.  To reduce the data and make them comparable, averages or measures of central tendency are used. 
Definition:
1.  Average is an attempt to find one single figure to describe whole of figures. –Clark
2. An average is only a short way of expressing an arithmetical result. – Bowley
 
Functions of an Average:
· To facilitate quick understanding of complex data.
· To facilitate comparison.
· To know about the universe from a sample.
· To help in decision making.
· To establish mathematical relationship.
Characteristics of typical averages:
	A measure of central tendency is a typical value around which other figures congregate.  Average condenses a frequency distribution in one figure.  Prof. Bowley said, “Statistics is a science of averages”.
According to Yule and Kendell, average must possess the following features:
1.  It should be rigidly defined.
2.  It should be easy to understand.
3.  It should be simple to compute.
4.  Its definition should be in the form of mathematical formula.
5. It should be based on all items in the data.
6. It should not be unduly influenced by any single item.
7. It should be capable of further algebraic treatment.
8. It should be capable of further statistical computation.
	Quantitative data in a mass exhibit certain general characteristics or they differ from each other in the following ways:
1.  They show a tendency to concentrate at certain values, usually somewhere in the centre of 	distribution.  Measures of this tendency are called measures of central tendency or 	averages – measures of I order.
2.  The data vary about a measure of central tendency and these measures of deviation are 	called measures of variations or dispersion—measures of the II order.
3.  The data in a frequency distribution may fall into symmetrical or asymmetrical patterns. 	These are called measures of skewness or measures of III order.
4.  Polygons in frequency distribution exhibit peakedness.  These are called measures of 	kurtosis.

	






