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Chapter 3

DATA ORGANIZATION AND FREQUENCY DISTRIBUTION



3.1 
INTRODUCTION

Whether the raw data is primary or secondary it is necessary that they will need to organize or manage scientifically before they can be analyzed. A pile of completed questionnaires, or a long list of sales data, convey nothing to the statisticians or marketing officers. It is important to note that each questionnaire contains various types of data that may be broken down or classified under a number of variables; consequently, the answers of the questionnaires must be arranged of each variable and of each questionnaire scientifically in a spreadsheet like table or tables. Likewise, the sales data may have to be broken down by commodity, store, location and time, and need to be organized in tables accordingly. All these data related activities fall under the topic of data organization or management and organized data constitute data file or files. Nowadays, organization of data is usually carried out in computer.

Scientifically organized data can be analyzed. The preliminary stage of data analysis is the tabulation of data in terms of frequencies, and such table is called frequency table. Note that each variable in a data file can generate one frequency table. The process of generating frequency tables from a data file is dealt under the topic frequency distribution.                             

3.2 
DATA ORGANIZATION

A spreadsheet like table contains a number of rows and a number of columns. The organization of data in a table must follow a rule; and the rule is that each column corresponds to a variable and each row corresponds to entity (unit about which data is collected). For example, the data on socio-demographic variables of 5 employees is organized as shown in the following table, where the variable MS stands for marital status and EA stands for educational attainment.  

Table 3.1: Part of an organized data file 

	Employee
	Sex
	Age
	MS
	EA
	Salary

	1
	M
	32
	Married
	Master
	18000

	2
	F
	40
	Married
	Bachelor
	15000

	3
	M
	28
	Married
	Bachelor
	16000

	4
	M
	23
	Unmarried
	Master
	14000

	5
	F
	20
	Unmarried
	Inter
	12000


In the above table, sex, marital status and educational attainment are categorical variables, while age and salary are quantitative variables. Nowadays, it is customary to use coding system for categorical variables. For example, we may use the following coding system.

For sex: Male = 1 and Female = 2

For MS: Unmarried =1 and Married = 2

For EA: Inter = 1, Bachelor = 2 and Master = 3 

When this coding system is followed, then all entries, or cell values, of the above table will convert to numbers. During data organization coding system is essential for expediting the data entry work as well as for facilitating the process of data analysis. 

The statements - the second employee is twice as old as the fifth employee and the first employee's salary is one and half times higher than that of the fifth employee - are perfectly correct. However, the statements - female (=2) is twice as high as male (=1) or female is greater than male, since 2 is greater than one - are incorrect. The lesson that we learn from these examples is as follows. 

One should not only take into consideration of the face values of a variable while comparing them, but also take into consideration of the scale of measurement associated with the variable.

3.3 
SCALE OF MEASUREMENT

Measurement may be defined as the assignment of numbers to objects of events according to a set of rules. There are four scales of measurement - nominal, ordinal, interval and ratio - resulted due to the different sets of rules  

Nominal Scale

It is the lowest measurement scale, since the numbers are assigned just to distinguish categories. Comparison of nominal scale values through 'greater than relation' is not permitted. No arithmetic operations (+, -, (, and () on nominal scale values are permitted. Marital status, religion, place of location, commodity brand etc. are measured on nominal scale.   

Ordinal Scale

 Variable values obtained through ordinal scale of measurement can be compared though the 'greater than relation'. For example, in measuring the educational attainment (1 = inter, 2 = bachelor and 3 = master), the ordering of the numbers make sense, since bachelor is higher level than inter and master is higher level than bachelor. The degree of satisfaction, quality of product, level of liking etc. are measured in ordinal scale. In ordinal scale values, difference of values has no meanings.          

Interval Scale

 Interval scale of measurement is much stronger, but the ratio of two interval scale values has no intrinsic value. For example, consider two students A and B who correspondingly score 80 and 40 marks in statistics; in this case it is incorrect to say that student A knows statistics twice as much as student B knows. Temperature, students' marks etc. are measured in interval scale.     

Ratio Scale

It is the highest scale of measurement. In this scale of measurement ordering of values and all arithmetic operation are permitted. Age, salary, sales etc. are measured in ratio scale. 

3.4 
CLASSIFICATION OF VARIABLES AND DATA 

Data generated by four scales of measurement are correspondingly called nominal, ordinal, interval scale and ratio scale data. It is important to note that nominal and ordinal scale of measurement produce categorical data, while the interval and ratio scale produce quantitative data. 

Data collected one short of time is called cross-sectional, while data collected or generated over a regular time interval is called time series. Usually, survey data are cross-sectional, while the hourly, daily, weekly, monthly, or annually recorded data are time series.

Quantitative variables are classified into two categories: discrete and continuous. A variable is discrete if there are natural gaps among all possible values of the variable. For example, the number of items sold in a day, the number of employees in a company, and the number of finance companies in a locality are some examples of discrete variables. A variable is continuous if there is no natural gap among all possible values of the variable. Age, height, and weight are some examples of continuous variables.    

SIGMA NOTATION 

Sigma notation is used for getting the aggregate of the same type of variable. The Greek letter ( (capital sigma) is used to denote the sum of a series.

For example
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FREQUENCY 

The number of times, which a variate value occurs, is known as frequency. It is denoted by f.

Total frequency is, f = N

3.5
FREQUENCY DISTRIBUTION

Frequency distribution is simply a table in which the collected and classified data are presented into different classes. It shows the frequency of occurrence of different values of a single phenomenon or characteristic. The different values of a variable are presented in suitable way i.e. individual, ungrouped and grouped.

Following are the types of frequency distribution.

1. 
Raw data 

2. 
Discrete frequency distribution

3. 
Continuous frequency distribution 

Array 

Arrangement of statistical raw data called individual data or series in an ascending or descending order of magnitude is called array of the data. However, this presentation though better than the raw data, does not reduce the volume of the data. 

Discrete Frequency Distribution

The series formed from a discrete variable is known as discrete series. It is also called discrete frequency distribution or ungrouped frequency distribution. 

For example,

	Variable               
	0
	1
	2
	3
	4

	Frequency            
	5
	3
	10
	9
	11


If the variables are not largely distributed, discrete frequency distribution is suitable.

Construction of a Discrete Frequency Distribution

A discrete frequency distribution changes the given raw data into condensed and simpler forms by using the following steps.

a. 
Write all the possible values of the variable from the lowest to    the highest. (X- Variable column)

b. 
Put a vertical bar, known as tally bar against the value of a variable to which it occurs. 

c. 
Count the number of bars with respect to each value of variable as frequency of variable.

Example 1

The marks obtained by 30 students of a class are given below.

	4
	5
	6
	7
	8
	9
	4
	5
	6
	5

	3
	4
	5
	7
	8
	2
	3
	5
	6
	7

	8
	7
	4
	5
	3
	2
	4
	2
	3
	9


Construct the discrete frequency distribution of the given raw data. 

Solution


Construction of discrete frequency distribution

	Marks
	Tally Bar
	Frequency

	2
	[image: image2.emf]
	3

	3
	[image: image3.emf]
	4

	4
	[image: image4.emf]
	5

	5
	
	6

	6
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	3

	7
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	4

	8
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	3

	9
	[image: image8.emf]
	2

	Total (N = f)
	30


Continuous Frequency Distribution

If the variate values lie between two numbers known as an interval. If the frequency is counted in the interval, then the distribution is called continuous frequency distribution.

For example,

	Mark Obtained
	0-10
	10-20
	20-30
	30-40
	40-50

	No. of students
	10
	20
	30
	15
	5


The terms used in continuous frequency distribution 

The following technical terms are important when a continuous frequency distribution is formed or data are classified according to class intervals.

a. 
Class    
b.  
Class limits   

c. 
Class size   
d. 
Class frequency

e. 
Mid value of a class

Class
To manage and analyze such that, the variate values of a variable are partitioned or classified into groups of equal length or interval termed as a class. The classes should be clearly defined and should not lead to any ambiguity. Each of the given value should be included in one of the classes. 

Class limits
The class limits are the smallest and the largest values in the class. For example, let us take the class 20–30. The lowest value is 20 and the highest value is 30. The two boundaries of the class are known as lower limit and upper limit of the class. Class limit are also known as class boundaries.

Class size
The difference between the upper and the lower limit of a class is known as class size or class interval. For example, in the class 20–30, class size is 10. It is denoted by i or h. 

Class frequency

The number of observations falling within a class interval is known as its class frequency. For example, the frequency of the class 20–30 is 13. This means that there are 13 number of observations lying between 20 and 30. If we add the frequency of all individual classes, we obtain the total frequency. 

Mid value of class
The central value of a class interval is called mid-point or mid-value. It lies halfway between the lower limit and the upper limit of a class interval. 


Mid point of a class =  eq \f(U L of the class – LL of the class,2)  

Where, UL= Upper Limit and LL = Lower Limit

3.6
FORMATION OF THE CONTINUOUS FREQUENCY DISTRIBUTION
For the construction of continuous frequency distribution the following term must be identified.

Number of Classes

The number of classes largely depends upon the number of variable values in the data; the nature of data. It should preferably lie between 5 and 15, but may be more than 15 depending upon the total frequency. It should not be less than 5 because this classification may not reveal the required characteristics of the population. 

The number of classes is determined by formula of Professor Sturges called Sturges' rule.


K = 1 + 3.322 log10 N


N = Number of observations

According to rule if there are 200 number of observations,

         K
= 1+ 3.322 log10 200

            
= 1+3.322 × 2.3010

           
= 8.64 (nearly 9 classes)

 If N = 40, i.e. the number of observation is 40 

Then,

        K
= 1 + 3.322 log1040

           
= 1 + 3.322 × 1.6021

           
= 1 + 5.3381   




= 6.322

Thus, suitable numbers of classes are 6 or 7 

Class Size

In general, class size should be taken as a multiple of five or ten. But from the Sturges' rule,

     h =
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h = Class size , K = Number of classes


L= The Largest value,   


S = The smallest value.

Formation of Class Intervals

Continuous frequency distribution is formed by the following three methods.

i. 
Exclusive type classes

ii. 
Inclusive type classes

iii.
Open end classes

Exclusive method

In this method, the upper limit of one class is equal to the lower limit of the next class to make it continuous without any gap. This is mostly useful in all statistical study of continuous frequency distribution. In this method, upper limit of the value of variable is excluded in that class while counting, which is counted in the next class.

	Class interval
	0-10
	10-20
	20-30
	30-40
	40-50

	Frequency
	5
	10
	7
	8
	8


Inclusive method

There is a gap between the upper limit of one class and lower limit of next class. But both lower limit and upper limit are included in the same class. 

For example,

	Class interval
	0-9
	10-19
	20-29
	30-39
	40-49

	Frequency
	5
	10
	7
	8
	8


For some statistical measures, we should change inclusive classes into exclusive by using the following correction factor (Cf)

Cf =  eq \f(Lower limit of succeeding class –Upper limit of preceding class,2) 
Then, exclusive classes will be 

Lower limit of each class = Lower limit - Cf 

Upper limit of each class= Upper limit + Cf
Example 2  


Convert the following inclusive classes into exclusive. 

	Class
	0-9
	10-19
	20-29
	30-39
	40-49

	Frequency
	5
	10
	7
	8
	6


Solution
Here, the correction factor is given by


Cf  =  eq \f(Lower limit of 2nd class - Upper limit of 1st class, 2) 

 
=  eq \f(10 - 9,2)  =   0.5 


So, Lower limit of first exclusive class = 0 – 0.5 





                        
= – 0.5


Upper limit of first exclusive class = 9 + 0.5 



                                                             = 9.5


Hence, the first exclusive class = (-0.5 - 9.5) and so on 


Therefore, the exclusive classes are given below: 

	Class interval
	Frequency

	– 0.5 - 9.5
	5

	   9.5 - 19.5
	10

	  19.5 - 29.5
	7

	  29.5 - 39.5
	8

	 39.5 - 49.5
	6


Open End Classes

In continuous frequency distribution, if the lower limit of the first class or the upper limit of the last class or both are not bound, they are called open end classes.

For example,

	Class
	Below 10
	10-20
	20-40
	Above 40

	Frequency
	10
	8
	7
	5


3.7
GENERAL RULES FOR FORMING CONTINUOUS FREQUENCY DISTRIBUTION

While forming continuous frequency distribution generally the following rules are considered.

i. 
Try to make class interval equal.

ii. 
The number of class lies between 5 and 15. 

iii. 
Class size is generally taken as 5 or multiple of 5.

iv. 
Lower limit are generally 5 or 0 or multiple of 5.

v. 
Classes must be mutually exclusive. Classes must be constructed so that an observation is placed in one and only one class.

vi. 
Exclusive method is more suitable than inclusive to ensure continuity and get the correct class size. If inclusive method has been adopted, it is necessary to make an adjustment for further statistical treatment. 

CUMULATIVE FREQUENCY DISTRIBUTION

If we are interested to know the total number of observation getting a value "less than" or "more than" a particular value of variable, it must consider the cumulative frequency distribution. There are two types of cumulative frequency distribution.

a. 
Less than cumulative frequency distribution

b. 
More than cumulative frequency distribution

Less than Cumulative Frequency Distribution

Less than cumulative frequency for any value of the variable (or class) is obtained on adding successively the frequencies of all the previous values (or classes) including the frequency of value (class) against which the totals are written, provided that the values (classes) are arranged in an ascending order of magnitude taken upper limit of each class.  

Let us consider the distribution of marks of 60 students in an examination.

	Marks
	Number of students

	20 - 30
	2

	30 - 40
	8

	40 -50
	10

	50 - 60
	20

	60 - 70
	12

	70 - 80
	8


If we want to know how many students get less than 40 marks, less than 50 marks, less than 60 marks we construct the following 'Less than' cumulative frequency table.

	Marks
	Frequency
	Less than c.f.

	20 - 30
	2
	2

	30 - 40
	8
	10

	40 - 50
	10
	20

	50 - 60
	20
	40

	60 - 70
	12
	52

	70 - 80
	8
	60


Then  'Less than' cumulative frequency distribution is: 

	Marks
	Frequency

	Below 30
	2

	Below 40
	10

	Below 50
	20

	Below 60
	40

	Below 70
	52

	Below 80
	60


More than Cumulative Frequency Distribution

Similarly, the values classes are arranged in a descending order of magnitude taken lower limit of each class. In this case frequencies are added from bottom to top.  

Let us consider the distribution of marks of 60 students in an examination.

'More than' cumulative frequency table

	Marks
	Frequency
	More than c.f.

	

20-30
	2
	60

	30-40
	8
	58

	40-50
	10
	50

	50-60
	20
	40

	60-70
	10
	20

	70-80
	8
	8

	Total
	60
	


So, more than cumulative frequency distribution is:
	Marks
	Frequency

	Above 20
	60

	Above 30
	58

	Above 40
	50

	Above 50
	40

	Above 60
	20

	Above 70
	8


Example 3

Convert the following distribution into 'more than' frequency distribution.

	Weekly wages below (Rs)
	20
	40
	60
	80
	100

	Number of workers
	41
	92
	156
	194
	201


Solution

The given distribution is less than cumulative frequency distribution. So, we first convert it into simple frequency distribution.

More than cumulative frequency table

	Wage (Rs)
	Less than c.f.
	Frequency (f)
	More than c.f.

	0-20
	 41
	41
	160 + 41 = 201

	20-40
	 92
	92 - 41 = 51
	109 + 51 = 160

	40-60
	156
	156 - 92 = 64
	45 + 64 = 109

	60-80
	194
	194 - 156 = 38
	7 + 38 = 45

	80-100
	201
	201 - 194 = 7
	7

	
	
	  N = (f = 201
	


Thus, the more than cumulative frequency distribution is

	Weekly wages (Rs)
	Number of workers

	Above 0
	201

	Above 20
	160

	Above 40
	109

	Above 60
	45

	Above 80
	7

	Up to 100
	201


Example 4

In a survey it was found that 64 families bought milk in the following quantities (Liters) recorded as: 

19
16
22
9
22
12
39
19

14
23          6
24
16
18
7
17
20
25
28
18  
10
24
20
21
10
7
18
28
24
20
14
23
25
34
22
5
33
23
26
29          

13
36
11
26
1
37
30
13
8
15
22
21
32
21
31
17
16
23
12
9
15
27
17
91

Using Struges’ rule convert the above data into a frequency distribution by inclusive method and convert it into exclusive frequency distribution.

Solution 

Here, the total observations is 64 

By sturges’ rule,

   
K 
= 1 + 3.322 Log 10 64 

       


= 1 + 3.322×1.8062 

      
 
= 1+ 6.000196 

      


= 7.000196 
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Now,

Range = Maximum value – Minimum value = 39 - 5 = 34

Class size,  h = 
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Now, frequency distribution by inclusive method is: 

	Milk (Liter)
	Tally bar
	No. of families

	5 - 9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 – 39
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	  7

10

13

18

  8

  5

   3

	
	
	N = 64


Correction factor ( Cf ) = 
[image: image13.wmf]2
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= 0.5

Lower limit of each class = lower limit - Cf 

Upper limit of each class= upper limit + Cf
Thus, exclusive frequency distribution as given below: 

	Milk (Liter)
	No. of families

	4.5 - 9.5

9.5 - 14.5

14.5 - 19.5

19.5 - 24.5

24.5 - 29.5

29.5 - 34.5

34.5 - 39.5
	7

10

13

18

8

5

3

	Total
	N = 64


Example 5

If the marks (mid values) in a frequency distribution of marks obtained by student are 40,  48,  56,  64,  72,  80,  88 

Find 
a.  Class interval size 

b.  The class limits 

c.  The class boundaries.

Solution

a. 
Class interval = 48 – 40 = 8


Half of class interval = 4

b. 
Lower limit of first class = 40 – 4 = 36 


Lower limit of second class = 48 – 4 = 44, and so on

  
Upper limit of first class =  40 + 4 = 44 



Upper limit of second class =  48 + 4 = 52 and so on
c. 
Class boundaries are,

 
36 – 44,  44 – 52,   52 – 60,  60 – 68,   68 – 76,  76 – 84 and  84 – 92 

Example 6 

The following are the weekly production in units of 60 workers in a manufacturing company.

	23
	48
	51
	64
	82
	19
	33
	50
	39
	72

	35
	88
	77
	25
	39
	52
	48
	64
	49
	57

	41
	72
	62
	49
	32
	54
	67
	46
	55
	52

	82
	44
	75
	56
	51
	63
	59
	69
	53
	57

	75
	85
	68
	55
	52
	45
	40
	57
	20
	42

	46
	51
	50
	16
	62
	56
	54
	40
	55
	75


The management has decided to give bonus of Rs 5, 10, 15, 20 and 25 to each worker in the respective output group of 40 -50   , 50-60 and so on weekly outputs. Construct the suitable frequency distribution. 

Solution

Frequency distribution of output and bonus

	Output
	Tally bar
	No of workers
	Bonus (Rs) 

	10 – 20

20 – 30

30 – 40

40 – 50

50 – 60

60 – 70

70 – 80

80 – 90
	[image: image14.emf]
	2

3

5

12

20

8

6

4
	-

-

-

5

10

15

20

25

	
	
	N = 60
	


3.8
BIVARIATE FREQUENCY DISTRIBUTION

If we are interested to study the two variables of the same population simultaneously, it is called bivariate. And its distribution is called bivariate frequency distribution.


In bivariate frequency distribution the values of one variable are in rows and values of other variable are in columns; the values can be discrete or continuous. The frequencies in each class are kept in the body of the table. The theoretical frame of a two–way bivariate frequency table is as shown below.

	           Y                                                  

    X
	y1
	y2
	………
	……
	yn
	Total

	x1
	f11
	f12
	………
	…….
	f1n
	   f1i

	x2
	f21
	f22
	………
	………
	f2n
	f2i

	………
	………
	………
	………
	………
	………
	……..

	………
	………
	………
	………
	………
	………
	…….

	xm
	fm1
	fm2
	………
	………
	fmn
	fmi

	Total
	fj1
	fj2
	………
	………
	fjn
	N = 
[image: image15.wmf]Σf




Where, N is the total frequency

x1, x2 ,…… xm and y1, y2,……. yn are the values of variables  

X and Y respectively and 

f11, f12……….. fmn are their cell frequencies.

Example 7

The following figures give the ages in the years of newly married husbands and wives. Represent the data by a bivariate frequency distribution.

(Husband's age, wife's age) : (25,17), (26, 18), (27, 19), 
(25, 17), (20, 20), (24, 18), (27, 18), (28, 19), (25, 18), 
(26, 19), (25, 17), (26, 18), (29, 19), (25, 19), (27, 20), 
(26, 19),    (25, 17),    (26, 20),    (26, 17),    (26, 18)
Solution

Let, X = age of husband and  Y = age of wife

We observe that the variable X takes the values from 24 to 28 and Y takes the values from 17 to 20.

We obtain the bivariate frequency distribution as given below:

Bivariate frequency distribution of the ages (in years)

	                     X 

Y
	Age of Husbands (X)

	
	24
	25
	26
	27
	28
	Row Total 

	Age of wives (Y)
	17
	|(1)
	||| (3)
	| (1)
	-
	-
	5

	
	18
	| (1)
	| (1)
	||| (3)
	| (1)
	-
	6

	
	19
	-
	| (1)
	|| (2)
	|| (2)
	| (1)
	6

	
	20
	-
	-
	| (1)
	| (1)
	| (1)
	3

	Column Total 
	2
	5
	7
	4
	2
	 N = 20


TABULATION

3.9
INTRODUCTION

Tabulation is the process of arrangement of statistical data in the systematic presentation of the information contained in rows and columns.
Prof. A.L. Bowley’s manual of statistics refers tabulation as “The intermediate process between the accumulation of data in whatever from they are obtained and the final reasoned account of the result shown by the statistics”.

It is one of the most important and ingenious devices for:

1.
Presenting the data in a condensed form.

2.
Furnishing the maximum information contained in the data in the minimum possible space, without sacrificing the quality and useful ness of the data.

3.
It is final stage in collection and compilation of the data and forms the gateway for further statistical analysis and interpretations. 

4.
It is suitable for comparisons, helps to obtain averaging, correlation of statistical data.

5.
It is suitable for further diagrammatic and graphic representations. It is time consuming to comprehend. 

6.
Tabulated data are attractive and impressive as compared to the data in the textual form.

PARTS OF TABLE

The various parts of a table vary from problem depending on the nature of the data and the purpose of investigation.

The common parts of a table are as follows:

a.
Table number
b.
Title of the tables

c.
Stubs 
d.
Captions 

e.
Body of the table
f.
Head note

g.
Foot note
h.
Source

Table number

A table should be numbered for identification. The number may be put at the center, above the title or at the bottom of the table. 

Title of the table

Every table should have a title. It should be clear, brief and self–explanatory. The title should be set in bold type so as to give it prominence at the top of the table. 

Stubs 

Each row of the table must have a heading. The designations of the rows are called stubs or row headings. Stubs clarify the figures in the rows. They should be brief.

Captions 

A table has many columns. Sub– headings of the column are called captions or column headings. They should be well defined and brief.

Body of the table
It is the most vital part of the table. It contains the numerical information. It should be made as comprehensive as possible. The data presented in the body are arranged according to the description classified in captions and stubs.

Head note
Head note is given just below the title enclosed in brackets. The unit of measurement should always be stated along with the title if this is uniform throughout the body of table. If different units have been adopted, then they should be stated along stubs or captions. For example, the units of measurements are usually expressed as head note such as 'in rupees', 'in quintals' etc. 

Footnote 
It is always placed at the bottom of the table. It is a statement that contains explanation of some specific items that cannot be understood by the reader from the title, captions and stubs.

Source note
A note at the bottom of the table should always be given to indicate the primary source as well as the secondary source from which the data has been taken.

Format of a standard table

Title  

Head notes (if any)

Table number 


	Stubs
	Captions
	Row total

	
	B O D Y
	

	Column total
	
	Grand total



Footnote


Source:

3.10
PURPOSE OF TABULATION

Tabulation is carried out for numbers of reasons, however, some of the main purposes of tabulation are as follows:

i. 
To present the classified data into the arranged and ordered form.

ii. 
To facilitate comparisons.

iii. 
To help in reference.

iv. 
To simplify the complex data.

v. 
To give identity to the data.

vi. 
To facilitate in further statistical analysis.

3.11
TYPES OF TABULATION  

Generally, there are three types of tables which are classified as the following basis

On the Basis of Purpose  

On the basis of purpose, the table may be of two types.

a. 
General purpose 
b.   Special purpose

General purpose table 

These types of tables are also known as reference tables or repository tables. They provide information for general use as reference. They usually contain detailed information but this information is not recorded for special purpose i.e. not for comparative studies, relationship or significance of the figures. Most of the tables prepared by government agencies are of this type.

Special purpose table

These are prepared for the comparative studies to know  the relationship and the significance of the figures provided by the data for the analysis of ratio, percentages, degree are used to facilitate comparison. Such tables provide information for special purpose or particular objective.

On the Basis of Nature of Enquiry 

On the basis of the nature or originality of the data, the tables may be classified into two classes.

a. 
Primary           

b.    Derived or derivative 

Primary table 

In a primary table, the statistical facts or figures are expressed in the original form. It contains absolute and actual figures and are not rounded numbers or percentages given table.

Derived tables

They contain facts and figures and results derived from the original primary data. They express the information in terms of ratios, percentages, aggregates or statistical measures like average dispersion, etc.
For example, the time series data is expressed in a primary table but a table expressing the trend values, short time fluctuations, seasonal variation and cyclic variation is derived table.

On the Basis of Coverage

On the basis of coverage of the data the table may be of two types:

i.

Simple table        ii.
Complex table

If the data are classified with respect to a single characteristic, it is called simple table. If the data are grouped into different classes with respect to two or more characteristics or criteria simultaneously, then it is called complex or manifold table. 

Example 8

Draw a blank table to show the number of candidates sex-wise appearing in the Certificate, Bachelors and Masters level examinations of a university in the faculties of Humanities, Science and Management in the year 2006.
Solution

Sex-wise and faculty wise distribution of students in 2006.

Table No. 1

	Faculty
	Humanities
	Science
	Management

	                   Sex

Level
	M
	F
	Sub total
	M
	F
	Sub total
	M
	F
	Sub total

	Certificate
	I
	
	
	
	
	
	
	
	
	

	
	II
	
	
	
	
	
	
	
	
	

	Bachelors
	I
	
	
	
	
	
	
	
	
	

	
	II
	
	
	
	
	
	
	
	
	

	
	III
	
	
	
	
	
	
	
	
	

	Masters
	I
	
	
	
	
	
	
	
	
	

	
	II
	
	
	
	
	
	
	
	
	


Note :   M indicates Male


F indicates Female


I = First year, II = Second year, III = Third year 

Example 9

In a simple study about the smoking habits in two towns the following data were derived.






Town A 
Town B


Male in total population:
   48%

  49%


Smokers


    24%

   26%


Male smokers


    18%

   21%


Tabulate the above data.

Solution


Total population = 100 % (suppose)


% of male in town A = 48%


% of female in A = 100-48 =52%


% of smoker in town A= 24%


% of male smoker in town A = 18%


% of female smoker in town A=(24 – 18)% = 6%


% of Non smoker in town A = (100 -24)% = 76%


% of male non smokers in town A =(48 – 18)% = 30%


% of female non smoker in town A= (52 – 6)% = 46%

Similarly for town B,

Table showing smoking habits of town A and B in percentage:

	Attribute
	Town A
	Town B

	
	M
	F
	Sub total
	M
	F
	Sub total

	Smokers
	18
	6
	24
	21
	5
	26

	Non Smokers
	30
	46
	76
	28
	46
	74

	Total
	48
	52
	100
	49
	51
	100


Note :   M stands for male


F stands for female




EXERCISE - 3

THEORETICAL QUESTIONS

1.
Define classification of data. Write different modes of classification    of statistical data.

2.
What are the objectives of classification of data?

3.
Discuss the problems in the construction of frequency distribution from raw data with particular reference to the choice of number of classes and class limits. 

4.
Explain, in brief, the basic principles and rules involved for forming a grouped frequency distribution. 

5.
Distinguish between:

i. 
Discrete and continuous frequency distribution

ii. 
Inclusive and exclusive frequency distribution

iii. Less than and more than cumulative frequency distribution

iv. 
Classification and tabulation of data

6.
What are the terms involved in the continuous frequency distribution?

7.
Define tabulation of statistical data. What are the advantages of tabulation? What are the different parts of statistical table?

8.
What do mean by bivariate frequency distribution?

9.
Explain the function and importance of tabulation.

PRACTICAL PROBLEMS

10.
Form a frequency distribution table for the following data.        

	Marks Above
	0
	10
	20
	30
	40
	50

	No. of students
	30
	22
	21
	14
	10
	0


        Construct a less than cumulative frequency distribution table.

11.
Construct a frequency distribution for the daily wages (Rs) of 30 laborers in a factory using equal class intervals one of them being (20 - 22)

 
14     
16     
16    
14     
22    
13     
15     
24     
12     
23
14    
20     
17     
21     
18     
18     
19     
21
17     
16
15    
11     
12     
21     
20     
17     
18     
11     
22     
23

12.
Number of books issued from a library per day is given below for 40 days.

  
84    
 80     
91     
81     
88   
 82     
87    
97     93     
99  
75    
 85     
72    
92     
84     
90     87     
78
83    
 98
86     
80     
93     
86     88     
83     
82    
101
89    
 82
85     
95     80     
89     
84     
76    
 81    
103
92     
94

Using class interval of 5, classify the number of books issued in the form of a frequency distribution.

13.
Using Sturges' rule, K = 1 + 3.322 Log10N, classify in equal intervals the following data of hours worked by 50 workers for a period of a month in certain factory. 

	195
	110
	175
	161
	157
	155
	108
	164
	128
	114

	178
	165
	133
	151
	71
	94
	97
	42
	30
	62

	138
	156
	167
	124
	164
	116
	149
	104
	141
	103

	150
	162
	149
	79
	113
	69
	121
	93
	143
	140

	144
	187
	184
	197
	87
	40
	122
	203
	148
	117


14.
Convert the following into an ordinary frequency distribution.


5 students get less than 3 marks, 12 students get less than 6 marks, 25 students get less than 9 marks and 33 students get less than 12 marks. 

15.
25 observations of two variables X and Y are given below.  Form a two-way frequency table showing the relationship between the two variables. Take class intervals of X as (10 -20), (20 -30) and so on that of Y as (100 - 200), (200 - 300) and so on.
X: 
12
34
33
22
44
26
36
55
48
27     

Y: 
140
266
360
470
380
480
315
420
390
440   

X: 
37
21      
69 
51    
27     
42    
43     
43
52   
57  

Y: 
390    
590    
590
250  
550   
360  
360   
570    
290 
416    

X: 
44
48     
48    
52      
41

Y: 
380   
492   
370  
312    
330
16.
Prepare a suitable frequency distribution of the weight (Kg) of 33 students of a class given below. Convert it into exclusive frequency distribution.

42
74
40
60
72
15
41
61
75
63     63

53
70
76
64
50
67
65
78
77
56     55

68
69
71
60
79
79
54
73
59
71    
70
17.
The following are the weekly productions of X in units of 60 workers in a manufacturing company.

	23
	48
	51
	64
	82
	19
	33
	50
	39
	72

	49
	57
	64
	48
	52
	39
	25
	77
	88
	35

	41
	72
	62
	49
	32
	46
	54
	67
	46
	55

	52
	57
	53
	69
	63
	54
	56
	51
	75
	85

	68
	55
	52
	45
	40
	57
	20
	42
	75
	55

	40
	54
	56
	62
	16
	50
	51
	44
	82
	80


The management has decided to provide five bonus of Rs 5, 10, 15, 20, 25 and 30 to each of the workers in the respective output group of 10 or over up to 70 weekly outputs. Construct the frequency distribution of bonus and find the total bonus received by the workers.

18.
Construct an ordinary frequency table from the following data:

	Daily wages (Rs)
	Number of workers

	Below 20

Below 30

Below 40

Below 50

Below 60

Below 70

Below 80
	10

34

61

78

89

97

100


19.
Prepare a bivariate frequency distribution of marks obtained by 18 students in statistics and English.

	Marks in Statistics
	70
	75
	80
	70
	85
	70
	90
	90
	80

	Marks in English
	55
	57
	60
	45
	52
	57
	65
	65
	57

	Marks in Statistics
	85
	75
	90
	70
	85
	80
	70
	85
	75

	Marks in English
	61
	55
	45
	55
	60
	45
	52
	57
	57


20.
Draw a blank table to show the number of students enrolled in a campus according to sex and faculty (Science, Commerce and humanities) in each of the years 2062 – 2064.

21.
Out of 2000 voters in a place 1000 live in urban area . Out of 1170 voters in the favour of candidate A, 550 vote from urban area. Construct a table to represent this data.

22.
In a simple study about drinking habit of milk in three towns, the following information was received.

Town A:
Females were 45%, total milk drinkers were 40% and males non-milk drinkers were 20%.

Town B:
Males were 50% males non- milk drinkers were 25% and females milk drinkers were 15%.

Town C:
Males were 40%, Females non-milk drinkers 25% and male non-milk drinkers 40%.
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THIS CHAPTER CONTAINS


CLASSIFICATION


Introduction


Objective of classification


Types of classification


Variable


Frequency distribution


Construction of frequency distribution


Cumulative frequency distribution


Bivariate frequency distribution


TABULATION


Introduction


Parts of tabulation


Types of tabulation 


LEARNING OBJECTIVES


After reading this chapter, students will be able to 


Define the importance of classification and tabulation


Classify the data according to nature of the data


Construct the different kinds of frequency distribution 


Tabulate data in the proper way
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