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Diagrammatic and Graphical
Representation of Data

i ANU PHICAL REPRESENTATION OF DATA
The easiest method of representi
graphs. The diagrams and graphs

rectangles, bars, circl
- graphical representa
~ comprehensible. Even

whereas graphical rep

ng the statistical data is the use of diagrams and
are simple geometrical figures like lines, squares,
es, cubes, pictures, charts, maps, etc. The diagrammatic and
tions are more attractive, simple to understand and readily
a layman can easily understand the diagrammatic representation
resentation needs some knowledge in the subject.

\TION OF DATA

C ] ntation is a technique of presenting a numerical data through
simple diagrams like b circles, maps, pictorials, cartograms etc. This kind
representati j e and appealing way to represent statistical data. Even a
layman cas this representation. This is only a representation brings

are proportional to values of the variable under a
plotted vertically or horizontally. The heights or the
2 of the variable of some population characteristic. In the
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: SO e
onstruction of bar diagram width of the bar has no relationship with the Meag

ind it is only to make the diagram look more elegant and attract.ive. The bay di:rement
1seful to compare the different groups of data of some poPulatlon Charactel‘isti m jg
mnore useful to observe changes in data i.e., trends of the variable over time. C. It i

The following are different types of bar diagrams :

L. Simple bar diagrams 2. Multiple bar diagrams

3. Subdivided bar diagrams 4. Percentage bar diagrams

To construct the bar diagram, first we represent different time periods oy pléc‘ ;!
items etc. on X-axis. The values of the variable are represented as vertical op ho €8 op
bars on Y-axis against different time periods, places etc. This diagrg

representation of bars is called bar diagram.

riZQnt

-

L e E R 1 ‘ﬁ
Mmay be
te. The

A sxmple bar diagram represents the data of only one variable. The variap]a
sales, profits, population, production, income, agricultural production
construction of bar diagram with one variable is known as simple bar diagram_

PROBLEM 1. The foﬂomn'gfgﬁtarelates to agricultural production in tonpe

state Andhra Pradesh in tonnes for various years. Represent the data by suit

S of the
able bar

| 1985 | 1990 | 1995 | 2000
| 1220 | 2560 | 4780 | g4mp

T3
.

1

— &
|
ey X

= —‘_"".'7_?'-_“'_ - %
,‘ <t vy .‘] 4 K it | ’ s
e =T R

1995 2000
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PROBLEM 2. Number of M.P.’s in the parliament of Indi

, a for various 5 1s gi
below in the following table : A fal e

Year 1962 | 1957 | 1962 | 1967 | 1972 | 1977
No. of Women M.P.’s 22 27 34 31 ] 29 | _1_9__"
|
SOLUTION
Number of Women M.P.’s in Indian Parliament
1977 q— 19
1972 (SN 22
31
34
27
22

‘is made between two or more sets of related data, then multiple
oice of representation. The multiple bar diagram represents the
ariables in the study. The construction of bar diagram with two or
- as multiple bar diagram. In multiple bar diagram, different

Company B
90
95
108
126
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Represent the data with suitable bar diagram.

SOLUTION. The given data can be suitably represented by a multiple bgy dia

gr
The diagram is shown below : ,

The Profits of Two Companies A and B

[] Company A
[ Company B
180 T
162
160 T
145
140 T
120 126
2011 2012 2013

Year

: .Ei@ in the following table relates to sales, gross
e of rupees. Draw a suitable bar diagram.

in lakhs of rupees)
- Net Profit
20
30
35
40

resented by a multiple bar diagram-
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Sales and Profits of a Company [] Sal
| Sales

B Gross Profit
150 150 B et Profit
140

140 135
130 1
120
110+
100 +

120

80+
70+
60
50t
40+
30+
201
10+

N E

2011-12

2012-13 2013-14 2014-15
Year

arts or components or sub-classes. First of all a simple bar diagram
n data by considering the total magnitude. Then it is divided into
segment representing a given component of the total. If all the
classes of a glven variable are represented in a smgle bar for each

Budget allocation (in crores of rupees)

201819 2019-20 e
800 700 =
1200 1300
2000 2600
1000 1400
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SOLUTION
Budget Allocation of Govt.. of India in 2018-19 and 2019.

6000 +
5000 +
4000 +
3000 +

Banking

2000 1 Banking
1000 +
, . Telecommunication
FM Telecommunication
2018-19 2019-20
Year

\TAGE BAR DIAGRAM

e

If sub-divided bar diagram is represented graphically in the form of percentages,
then such bar diagram is known as percentage bar diagram. The most important
purpose of percentage bar diagrams is to compare relative changes of various categories
in the data. The total for each bar is taken as 100. The vale of each component is
expressed as percentage of respective totals. Hence all the bars will be of the same

height in percentage bar diagram. These diagrams are more useful for comparing two or
more sets of data.

- PROBLEM 1. The expenditure details of two families are given below in the
; ng ta tage bar diagram.
e % Expenditure (in Rs.) ok
~ Family I Family IT
3,000 6,000
1,000 1,200
1,500 2,400
2,500 1,800
2,000 600 =unitl ]

t we have to convert expenditure of various categories into
expenditure, which are converted in the following table :

e
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| Family1 : Family II
Category Ex;pen- Percent | Cumula- Expen-i Percent [ Cumula-
diture of tive | diture  of tive
?xpend- percen- ‘ expendi- | percen-
iture to tage . tureto | tage
s Total S . Total
1. Food 3000 | 30 30 |6000 50 50
2. Clothing 1,000 10 40 1,200 10 ; 60
3. Education 1,500 15 55 2400 | 20 | 80
4. House rent 2,500 25 50 | 1800 |15 9
5. Miscellaneous | 2,000 20 100 600 | 5 | 100
Total 10,000 | 100 12000 | 100 |
SOLUTION

Expenditure Details of two families

~Miscellaneous -

Miscellaneous

Clothing

Food

Family-II

; aiagramma'tic representation of different categories of a vari-ablle o
The representation of all categories in different sectors of the circie 1n
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Colour Number of Smarties Frequency
Green 7
Orange 8
Blue o
Pink 6
Yellow 11
Red
Purple 7
Brown 3
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Population Cartogram

PFopulation by Country
=} - 16715959
B 16715999 - 49052489
B 45052489 - 1112117689

B 111211769 - 313973000 (":__ {H
B 113973000 - 1138612970 S E——

%
&9
-

This Photo by Unknown Author is icensed under CC BY
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India Population Cartogram
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JCTION OF PIE DIAGRAM

First of all we express the values of different categories of the Variah] g
percentage of total. Then we convert percentages of categories into g, l: ay ,
represented as the total of 360°,. The degree of any category can be easily obta e84
using the following formula : feq 1,

f the cate
Degree of a category = Valu;zt:I ja(i?le A 360°

Now represent all the categories in different sectors of the circle in accorday,
the degree of respective categories. This kind of diagrammatic representation ip,
form is known as pie diagram.

©€ with
Cirey]y,

PROBLEM 1. The revenue sources of Government of India during a particy]
ar

500 % 360° = 150°
;ggg % 360° = 69°
%gg x 360° = 120°

| %,—2("—3% x 360° = 96°
4,200 x 360° = 60°

7,200

urce -
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Revenue Sources of Govt, of India

1200

Income Tax

Graphical representation is one of the most useful way of gnalysing numerical da‘Fa
by means of a diagram. In the graphical representation, statistical data is represented in
the form of lines or curves and it enables us in studying cause and effect re}atlonsl}lp
between the variables. This representation is more useful in studying both time series
analysis and frequency distribution.

The follow some of important types of graphical representation.

s

» for a continuous frequency distribution. If the given
s not continuous, then first it is to be converted into
aw the histogram for a continuous grouped frequency
" intervals on a suitable scale on X-axis. Then on each
es with heights proportional to the frequency of
at the area of rectangle is proportional to the frequen‘cy
| of unequal width, then the height of the rectangle will
o of the frequencies to the width of the classes. Now the
wous rectangles is called histogram of the given
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Upper class boundary of new class Interval

d
= Upper class limit of old class interval + 9
Lower class boundary of new class interval

d
= Lower class limit of old class interval — 9

where ‘d’ is gap between upper limit of any class and lower limit of the succeeding clag
) 8,

PROBLEM 1. The daily wages of workers in a locality are given below, (,

n
histogram to represent the data. Strugy

 No.of workers
7

12

21

26

18

10
4

continuous grouped frequency distribution directly
ng daily wages on X-axis and number of workers on y.
angles with number of workers.

Scale
X-axis : 1 cm = 25 units
Y-axis : 1 cm = 22 units
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PROBLEM 2. Draw histogram to the following data of marks obtained by students

in a class.
‘Marks 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 90-90
No. of Students 5 8 T T 7’ i i -

SOLUTION. The giver-l data is., not continuous grouped frequency distribution hence
we have to convert first this data into continuous grouped frequency distribution in the

following way.
d = gap between upper limit of any class and lower limit of succeeding class
=40-39=1

Now calculating new class intervals as follows :
For class interval 30-39
Upper class boundary of new class interval

= Upper class limit of old class interval + g

=39+%=39.5

Lower class boundary of new class interval

= Lower class limit of old class interval — 9

iy

- 30-39 is 29.5-39.5

ew class interval is 39.5-49.5,
e new class interval is 49.5-59.5,
the new class interval is 59.5-69.5,
the new class interval is 69.5-79.5,
new class interval is 79.5-89.5,
rew class interval is 89.5-99.5,

uped frequency distribution is represented in

- ————RRERRE
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. . : eque distriby
Now, we can draw histogram for this continuous grouped frequency istributjq, d

usual. Histogram

24 Scale

X X-axis : 1 cm = 10 units
Y-axis : 1 cm = 2 units

241

e —

49.5 59.5 69.5 79.5 89.5 99.5
s in Class Ingtervals —>

W ;:;-:;r_'.'; ¥ . :15
; = A Wi

: ﬁer gon, first we draw a histogram. For a continuous
the histogram is drawn by considering class intervals on
on Y-axis. Now consider the values of the variable
‘or equal class intervals the frequency polygon can

s of the upper sides of the adjacent rectangles of
“the class intervals are of small width, then the

~—

h,e‘ following data :
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SOLUTION. The given data is a continuous
Therefore first we draw histogram and the
we can obtain a frequency polygon.

grouped frequency distribution.
n by joining middle points of the upper sides

Frequency Polygon

24 + & Scale
20 Gl X-axis : 1 cm = 10 units
'.‘ ‘._ Y-axis : 1 cm = 2 units
T 20 |
o 18T ! ]
© ; '
(@) ' 1
§ 16 | . "'
g 147 '
LL 4 1

=
N
T
~|
.
e

.

— 1

20 30 40 50 60 70 80
~ Class Intervals —>

.

A
|
|
|
4
J

epresentation of cumulative frequencies of a distribution.
e, consider the class intervals on X-axis and plot
cies on Y-axis against upper limit or lower limits of the
urve obtained by joining these points by means of drawing
d ogive curve or cumulative frequency curve.

7e curves, Viz.,
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More than Ogive

Plot more than cumulative frequencies against the lower limits of coppgg e
dlasses. The smooth free hand curve obtained by joining these points is calleq mo ndlng

ogive curve.

I'e th&n

 THROUGH OGIVE CURVE 1

First draw less than ogive and more than ogive curves for the given freque
Oey
axig,
W a ligg

distribution. to locate median graphically, mark a point corresponding to 5 along y.

From this point draw a line parallel to X-axis which is meeting ogive. Dry
perpendicular to X-axis from this point, which gives the value of median.,

Alternative Procedure

Draw less than ogive and more than ogive curves for the given frequey
distribution. We can observe these two ogive curves intersect at a particular poing, ~

From the point of intersection of these two ogive curves, draw a perpendicular J;
the X-axis. The value of the point where this perpendicular line meets the X-

the median.
PROBLEM 1. Draw ogive curve to the following data and obtain median frop, the

. e g
axis giyeg

gl ~ Frequency
Jo i L ':_I_j J@;;‘" ;
i 8
| 11
15
12
6
4
} f. | Morethanef.
[ 60
| v 56
T 37
- 50 22
56 10
60 : ;_i__._).-——“
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Scale
X-axis : 1 cm = 10 units
Y-axis : 1 cm = 10 units

60 o More than ogive

——— > Less than ogive

T soll

w0

R

e 401

(4]

-

L

o

= N

£ 30

=

=

=

O 20"'
10+

| (0, 0) 10 200 30 40 50 60 70

i 7'iu|7V'Iedian =

More than ogive Table
Lower limits of | More than
C.I. cf. |
0 60 |
10 56 \
20 48 |
30 37 |
40 22 \
50 10
60 4

o) ,e;;ﬁéurve is 34 approximately.
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In general, the statistical data cannot be obtained or measured in similar form or in
same pattern. The data obtained in statistical enquiry in various forms are called
different scales of measurement. There are four scales of measurement which are used in
the collection of statistical data of any statistical enquiry.

1. Nominal Scale 2. Ordinal scale

3. Interval Scale 4. Ratio Scale

,
(o

th the variables serve as tags or labels to classify or
ical study. The order of the variable is not important in

ble of the study is sex, then it can be given two labels,
le-1, Female-2). For another example, the place of

gorical data. Ordinal represents order. In
ed only with labels or tags, whereas in

7-9 pints
'1-3 points
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2 RKatisfaction of services in a hotel

Not satigfied - 1
Satisfied - 2
Fully satisfied — 3
3. Performance of the students
Below average  — 1
Average - 2
Above Average — 3
Good N |
‘ Excellent - 5

2

The interval scale contains properties of nominal and ordinal scales of ‘

Sl q measur
Interva! indicates d]ﬁ‘el"ence between two objects of variable. In addition to the nc?::f -
a?d ordinal scales, the interval scale measures the difference between th na

e variableg.
ce can be added or subtracted from each other, but cannot be multipljzdt}éi

?&fﬁ- In interval scale, Zero is no't absolute, is arbitrary means it represents presene,
. vanabl‘ e (examl{le time). the interval scale is mostly used together information
feedback ba.sed'on satisfaction levels, agreement etc. Interval scale is used for quest; 3
tme_mveys with choice of options in numbers so that certain statistical methodg o
applied. The measures of central tendency like mean, median and mode cap ag:

calculated in this scale.

f a question asked ‘T do not like queue system”, the choice of

al scales of measurement along with the unique
cale, zero means total absence of variables. The ratio
es. In this scale, the variables can be orderly added,

divided. The measures of central tendency like mean,
1d dispersion measures, coefficient of
ned in ratio scale.
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Examples .
1. The best examples of ratio scales are hei i
1ghts, weights, sales, rev
; ’ enue, money,

Jength, etc.
the ratio scale, th i ; .
q 1I;II:.e ?ollowing way : e questions and their choice of answers can be prepared in
(i) Question : “What is your experience in the company” ?
Choices : .
| (1) less than 5 years
(2) 5-10 years
(3) 10-15 years
(4) 15-20 years
(5) More than 20 years.
(ii) What is your weight in kgs ?
ss 50 kgs.

nominal scales are used to label or describe the values.
rovide information about the specific order of the variable.
derstand the order and differences between the variables.
formation about identity, order and difference along with
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' Distribution ang
Its Types

 is an arrangement of number of observations with similar
e in the order of magnitude with the corresponding frequencies

ta e. According to Croxton and Cowdon “Frequency
yle which shows the set of all distinct values of the variable
either individually or in groups, with their

Jo. of companies (frequency)

4 e A i
2
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1 FREQUETE

60-70
70-80 24
80-90 26
90-100 10

5

AS OF A FREQUENCY DISTRIBUTION

Now we shall discuss some basic terms to form a frequency distribution.

Tally Mark

A vertical barf(l)alls put against .the number when it occurs is called a tally mark. The
fifth occur::;lhce 0 "[Y lue of the variable is represented by putting a cross tally (/) on the
first four es. This pro?e.dure of counting continued till the end (last value of the
data). ﬂe tally mark facilitates counting the frequency of value of a variable in a
systematic manner. The tally marks are used only in preliminary work and not appear

in the final representation of a frequency distribution.

o The mlmber Of tlmes a value of the variable occurs in the data is called the frequency
of that value of the variable. The frequency is denoted by /-

Ty
raluc

ats got 68 marks in an examination then frequency of the

26 times, i.e., [ = 26.

ber of observations can be classified into several

of value. Each of these groups defined by an interval is
I.). The class interval is usually specified by two extreme
smaller one is termed as lower limit and the larger one 1is

s class interval.

ents appeared for an e
intervals can be classified into 50-60, 6

then the num

xamination and marks obtained between
0-70, 70-80, 80-90 and

ﬁpper class limit of one class and lower class limit of the next

es are calculated by

Tlower class limit —o

P

|
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then d=20-19=1
Now class boundaries of the C.I. 10 — 19 are :

.., d
Upper class boundary = Upper class limit + 9

1
=19+§=19.5

e d
Lower class boundary = Low class limit — 9

1
=10—2=9.5

. New class interval is 9.5 — 19.5
’ Like in this way, we can calculate all class intervals.

Mid Value of Class Interval

The value exactly at the middle of the class interval is called mid value of the clagg
interval,

Mid value of the €1, = (LOWer class limit ; Upper class limit)

xmple. If the class interval is 10-20, then mid value of the class interval 10-20 is

ipper and lower class b
. It is denoted by ‘&’

7 — Lower class boundary

oundaries of a class interval is known

D ma; or into two ways depending on the ﬁéture of
es of frequency distn'butions, viz., i
Frequency Distribution

y Distribution

d ‘Fi-e:quency Distribution

Flt))icsnt:enfrdi-sjcrete Val}J.e, then the corresponding frequency
| “Crete irequency distribution or Ungrouped frequency
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Examples:

1. The number of companies in g country,
2. The number of plots in a field.

3. The following discrete frequency distribution

y . sh i in !
fonillos i TochLits, shows number of children in 50

ALY, Numberofgmwm 9 Frequency (Number of families)
0 R o
; 13
2 30
3 5

2. Continuous Frequency Distribution

If the frequency refers to a continuous variable, then the corresponding frequency
distribution is known as continuous frequency distribution. There are some variables
which take any fractional value, in such cases, it is good practice to consider the values
of the variable in class intervals. This kind of formation gives us continuous frequency
distribution. B

in feet) |  Frequency (No. of persons)
1 feel) :
20
25
15
2

s holders in a company are given in the following continuous

" NO of policies (Frequency)
18

DN DN o Ot

30 in the continuous frequency distribution
ad not includes age 30. Similarly C.L. 30-40
ge 40. etc. This is known as exclusive type
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5.4. FORMING OF A FREQUENCY DISTRIBUTION

If the raw data is collected from large number of individuals reggrdlr}g a sin
characteristic. Then the simple way of understing such data is construction in the f,,
of frequency distribution only. To prepare the frequency distribution, first we use to,
mark for every observation. This determines frequency of each value of the variah),
Next we have to form the class intervals with suitable width if necessary by observin'
discrete or continuous variables. A statistical table with class interval (if so) ang
frequencies forms a frequency distribution.

PROBLEMS

PROBLEM 1. Construct discrete frequency distribution to the following data -
The blood pressure of 20 patients are given below :
70, 82, 58, 60, 72, 70, 82, 94, 94, 94, 60, 94, 100, 72, 82, 94, 100, 58, 70, 60.

SOLUTION. Variable is blood pressure, it is a discrete variable, hence we can form
discrete frequency distribution for this data. First arranging in ascending order of
magnitude.

Gl | ~ Tally Mark
| 3 I @)

€ | I (3)
ll (3)
I (2)
Il (3)
I (5)

— -~ il " 2

—

e S ﬂl‘J,,.)-,:Frequency
2

BEE

B O W N W oW

lents in an examination are collected

4, 83,76, 94, 38, 85, 66, 74, 86, 62,
, 86, 96, 87, 54, 66, 55, 99, 73,

Scanned with CamScanner



SOLUTION. The varia.lble 18 ma_rks in the subject English, to form a continuous
frequency diStrlbUFlon, consider cl'ass intervals 30-40, 40-50 and upto 90-100 by taking
width of the class interval 2 = 10 in exclusive classification i.e., for example, in the C.I.

30-40, marks 30 included and 40 is not included in this C.I.

~ CJ.(marks in English) Tally marks
30-40 " 5)
40-50 1 (4)
50-60 TR (9)
60-70 "B (11)
70-80 Il 8)
| 80-90 | T (10)
L it 9%-100 i (3)
. The continuous frequency distribution for the given data is
i [:  No. of students (Frequency)
I -
4
9
11
8
10
3
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