Chapter - 11
DIAGRAMMATIC AND GRAPHIC

PRESENTATION

i i ion of Data
iagrammatic and Graphical Representation 0 : .
DlagrA picture is worth a thousand words. The impression created by a picture has much

greater impact than any amount of detailed explanation. One of th.e 1r'np0?al.1l§lfu1;Ct19fl§ og -

Statistics is to simplify complex quantitative data and make than easily intelligible. t.atlstlca

data can be effectively presented in the form of diagrams and graphs. Graphs and Diagrams *-

make complex data simple and easily understandable. They help to compare related data and

brine out subtle difference with amazing clarity.

\./h)n‘]l)%)rtance of Diagrams o

1.  Diagrams reduce huge amount of data into simple figures. Thus, it is the best option for
making short duration presentations to top management, Government, customer, etc \
who cannot go into details.

2. Diagrams bring out the essence of the underlying data with great clarity. A person
going through the data may get lost in detail, but will get the message immediately if the
same data is presented as a diagram N

3. Diagrams help in highlighting the trends in underlying data that cannot be easily
spotted by going through the data.

4. Diagrams create a positive and lasting impression. The audience can remember the N
details for a longer time.

5. Diagrams have the ability to reach a greater audience people who cannot read can also "\
understand diagrams.

6.  Diagrams facilitate comparison of data. Interesting conclusions can be drawn by merely
juxtaposing two figures.
7.  Diagrams have universal acceptance. There is not restriction of language, time or place.

8. Diagrams bring forth the characteristics of data, highlighting hidden facts and ‘

relationship.
9.  Diagrams are helpful in garnering the attention of the user and create interest in the
subject. |
10/ Diagrams save time, effort and costs. It is ver i t
_ s : y economical to prepare
diagrams. prepate anc present
imitations of Diagrams

1. Diagrams are used to convey a message. The info i
. - rmation that can b i
presented by way of a diagram is limited. If too man e meaningfully

diagram, have will be loss of clarity. Y details are packed in one

2. Diagrams have limited C?'lpability to highlight small differences in large measurements.
For example, while plotting annual household incomes that can range from 10,000 to

%10 cores, the difference between persons with an
’ . nu lh .
and ¥ 1,00,000 will not get highlighted. at household income of ¥ 50,000

3. Diagrams can create Visual illusions and can be mj

: . i ss-leading. For isual
impressions can be significantly influenced by us g example, the vi

e of a different scale. F
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4. Apart from simple diagrams, most d

understagd. Thus, diagrams have utility only for expert
. " r . . . S'

5. Asmgl(? 1agram in 1solation does not convey much. Diagrams i {
B aison - lagrams are essentially tools for

6. Diagrams are.end products that are incapable of bej
mental analysis. They cannot be put through further g

7. Diagrams are not accurate. They disclose L
sacrificed for want of better presentation.

g. Diagrams cannot be a substitute for tabular
tabular presentation.

Gener s for Constructing Diagrams
N itle : Each diagrams must be given a suitable tile to convey the main idea it is

intended to portray. j
; 2 Scale : Scale should be selected consistent with the size of observations to be displayed
The diagram should be neither too small nor too large. The scale should specify the sizc;
of the unit and what it represents such as marks scored, in numbers price in rupees etc.
3. Proportion between width and height : A diagram should be displayed in the center
of the page. It should ideally maintain a proportion of 1:1:4142 between the smaller

ide and the larger side respectivety.

<~ Choice of Diagram : The choice of a particular type of diagram has to be made
depending on nature of data magnitude of observations and type of people who use the
diagram. For example, data relating to frequency curves and time series is best

lagr i
grams are quite complex to draw as well as to

ng further analyzed, except for
tatistical treatment.

only approximate values. Precision gets

presentation. They can only supplement

represented by means of graphs.
\Vﬁiex : An index illustrating different types of shades, colors, lines, designs etc used
for presenting the data should be provided for easy understanding of the diagram by

the user.
Mﬁotnotes : Classifications regarding certain aspects of the diagram may be provided

'\J/@ a footnote. |
" Source Note : The source from where the data has been collected may be provided.
8. Simplicity : Diagrams are meant to make complex data simple. Hence, too much
information should not be cluttered into a single diagram.
9. Neatness : Lastly, diagrams are visual aids and hence need to be negtly presenteq. A
‘G/Vaﬂ'ety of devices such ad dots, broken lines etc are used to make the diagram attractive.
Communicative : Diagrams must be intelligible. They must convey a message.
1. Self-Explanatory : Any person looking at the diagram should be able to understand

underlying message. It must be self-explanatory. _
"vu/;:liable : Diagrams should be reliable. They should not mislead the user, in an attempt

to make the presentation more attractive
Pes of Diagrams :
Some of the most commonly used diagrams ar¢ €xp

he Dimensional Diagrants
One-dimensional diagram means the construc

‘mension. This could be height in case of vertical diagrams Of length in case O

: : ; ar diagrams.
'3grams. One dimensional diagrams can be line diagrams or bar diagran

e Diagram

Aline dia - ; inle vertical lin .
; gram involves drawing multiple .1 sba oorresponding
focnlar frequency. The variety (x) values are presented on X axis and the corre

, : . a

"®quenc; .« Both the axis are drawn as per
- es for ea sented on Y axis. bo . .

Suitable ch value of x are pre he help of an lustration.

data accuracy must be maintained.
lained hear under :

tion of a diagram on the basis of one
horizontal

es. Each vertical line represents a

Scale. Let us understand the preparation with t
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following frequency distribution in the form of a line diagram

jon -1 Present the _
lll“Stl'at“;?ear o 2000 2001 2002 2003 200;1
Sales (Z in lakhs) 287 360 439 743 88

Solution : ' _

X axis will represent Year and Y axis will represent sales 1n lakhs of rupees. Qnel line
needs to be drawn for each year in the ratio of the magnitude of the &1 ven.data. Identlca' 2ap
should be provided in between the different lines. The scale of one centimeter on Y-axis 1s

equal to Rupees Two Hundred lakhs.

1002

#1889
m /’7'43
9

609
300 )é
MEO

299

(Rupees in Lakhs)

2390 2002 2002 2003 2004
Bar Diagram :

Bar diagrams are one of the most commonly used diagrams for presenting data. This
type of diagram is generally constructed when the data represent different values overa
period or different situations. They are largely used by business and Government to present
economy related data such as industrial / agricultural production inflation exports. Forex
reserves etc,

Bar diagrams are used specifically for categorical data or series. They consist of a
group of equidistant rectangles. One for each group or category of data in which the value of
magnitudes are represented by the length or height of the rectangles. The width of the
rectangles immaterial. However, width should be kept uniform to prevent distorted image.
Bars may be drawn vertically or horizontally The concept of Bar diagrams is similar to tha!
Qf line diagram. However instead of lines data is presented in the form of bars. The bars ar¢
in Proportion to the different figures they represent. As bar diagrams are one dimensional the
height/ }ength of thg bars alone is important. The height/ length of the bars should be in
i icknts o widh sl ke o et e e it of 1
should be uniform. The space betw el t.he WIdt~ o I
of X axis. To elaborate thrze S eac‘:; b on aulytwio bar Shotildalsp be consigtenf Wil U8 1 i
are following a differe;lt tI'E:IFd It isezlwe'enll)ars should be equal', tmles he variety (3 Vahtl)z}
witten ontoo o the bar 1 e Lcsirable to have the magnitude represented by 4" C
of vertical diagrams) or from to on practice to arrange the bars from left to right (in ¢4

P to bottom (in case of horizontal diagrams)

Bar diagrams are of vari .
below. anous types. Some of the common Bar diagram types are disct

Simple Bar Diagrams

Iti i ]
s used for comparative study of two or more aspects of a single variable Of singl

C t . 3 . b
ategory of data. In this simple bar diagrams, single variable or simple classificatio” of

diagram. different periods may be represented by simp'®

ssed

P ds ke A - P

oy

et b N e PN A

NN re
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Illustration
SOlutlon: 1000
889
%0 - 743
600
439
400 360
287
Q | .
2000 2001 2002 2003 2004
Sub-divided or Component Bar Diagram
Simple Bar diagrams are useful when data is homogenous and only one particular
died. However, if multiple aspects/ factors contributing to that one

characteristic is being stu

characteristic 1S tO be stu elp of sub-divided bar diagram of

died, we will need to take the h
ganization

component bar diagram. For example, if we want to study the gross sales of an or
in the last 5 years, a simple bar diagram will suffice. However, if we want to break the sales
:nto Manufacturing Expenses. Administrative expense, selling expenses. Interest and profit

we will need a sub divided b helps in comparison of
different components amongst of each component with
the whole. However, if the num n it is advisable to use a
pie diagram rather than a component diagram.

gory graphically but

It is used for not only presenting several items of 2 variable or cate
also for making comparative study of different parts O components among themselves. It

also helps in understanding the relationship between each component and the whole.

In order to construct a component diagram, the given variable is to be divided into
various parts or sub-classes. A bar is to be drawn representing the given variable and then
divided it into various segments, each segment representing a given sub-class of the total.
Different shades colors, patterns etc are to be used to distinguish the various sub-divisions.
An index is to be provided along with diagram to explain the differences
llustration 3 : The number of students joining Art. Commerce and Science streams in the

last 3 years is given below. Present the same in the form of a sub divided bar diagram.
2001 2002 2003

ar diagram. Component diagram
themselves as well as comparison
ber of components is Very high, the

Arts 250 280 300
Commerce 300 360 400
Science 150 160 200

Solution
These work out to 700, 800 and 900 respectively

diagram for this data. Now, for each year, take
ould have been drawn had it been only
a line there. The bottom part is the
f Arts and Commerce. For 2001 this
nt between the two lines drawn (at

for 201(:)l;St2(z)0mPUte the cumulative figures.
Artg and’ﬁn(;) g 200'3. Draw a simple bar
for Arts. Fo 0;“ the POfnt to which the bar diagram W
COmponent rre 001, t-hlS figure will be 250 Draw
Works oyt ¢ presenting Arts. Then take the sum O

0 550. Draw another line there. The compone

and 550
) represents Commerce. The remaining top part represents Science.
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1000
800
£ i
3 6ee ® Science
e B Commerce
S 400
g : B Arts
200
0
2001 2002 2003
Percentage Bar Diagram

If subdivided bar diagrams are presented on percentage basis i.e., each component as
a percentage of the whole, it is said to be a percentage bar diagram also. If the component
diagram is presented in percentage, it is termed as ‘percentage bar diagram’. It highlights the
relative changes in the data. In order to construct a percentage bar diagram, the first step is to
convert the given data of components into percentage of the whole. We can then proceed to
prepare the component diagram as per the procedure described earlier. In percentage bar
diagram, all the bars will be of same height, as all percentages will up to 100%
Illustration -4 The India Management Institute lists information on the educational
background of students enrolling for its Management program.

Year Engineering Commerce Arts
Batch of 1996 100 60 40
Batch of 1997 110 70 20
Batch of 1998 130 60 10

Present the same in the form of a Bar diagram

Solution :

100% -

90% -

80% -

70% -

60% -

50% - W Arts

40% - B Commerce
30% - B Engineering
20% -

10% -

0% S SR

1996 1997 19398

Multiple Bar Diagram
In simple bar diagram, if is difficult to depict two or more variable. Thus, if two or
more sets of data are to be presented simultaneously, multiple bar diagrams are used. In this

diagram, two or more bars, which either represent different variables, or various components |
of the same variable are constructed adjoining each other. The metilod of drawing the two0 |
bars is e;‘(act'ly the same as described above. Like, simple bar diagram, the length ogf various
Pars varies mn the ratio of magnitude of the given values. The widt,h of different bars i |
identical. Different shades, colors or patterns are used to distinguish the different bars in the |
given set of data and an index is provided to explain the same. Multiple bar diagrams
facilitate comparison of values of different variable and of the same.variab ll:: s "

tme.

»
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Multiple Bar diagrams are used if two of

Jariables are t0 the presented graphically. This is 4
representing a different variable.

mustration 5 : The following is the data in res
sectors of employment, namely Agriculture,

more sets of inter-
one by drawing g ¢

pect of number of

Persons joinj
Industry and Sery 1oining the three

s of o i e bax g Ices in the last 4 years,
Number of new recruits
. s
;{ggo Agrlculégre Ind;;try Ser3v;ces
2001 75 30 35
2002 80 20 38
Solution

Consider only one set of data, say number of persons joining Agriculture in the last 4
years and draw a bar diagram for the same. However, leave sufficient space between the bars
for each year. Now draw bar diagram in exactly the same way for the number of persons
joining Industry. These Bars should be adjacent to the earlier bars. Now repeat the same with
number of persons joining Services. You may kindly note that the bars are to be constructed
adjoining each other with identical width. Identical gap is also to be left in between the sets.
All the rules of drawing a bar diagram are applicable. The end result would be as under.

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

0 -

90

W Agriculture
B Industry

& Services

2000 2001 2002 2003

Deviation Bar Diagram

Itis used for presentation of net quantities, wh
f)oe;sitive figures are presented by bars above the base line
OW the baseline. » ST
. Deviation diagrams are used to present the net quantitics. When th;: S?szii‘:fﬁde
Ven and their net balance can be positive or negati\{e- e exam?lli’ l :tmfe c&in be g;eaiter
*Pense of an organization are given it is possible that in Sofe yeos, o eSvg:ttin off Revenues
" €Xpenses and in many cases. Revenue can be less thazt the expens‘c‘. ot fi ires‘ are called
“ith Expenses can either result in profit or 10ss. In this diagram, lhesc‘ tr]lb‘ ;;z‘ de:v o bar
d'eviations and they are represented by bars. It is impom}nt that ca‘c .M:Lluq) e
oram should have a reference point. It is used 10 estm?at.e pfu‘.s (stl: " rc;sented either

“eficit) directions from the point of reference. Data of deviations can be pres

verti itive and negative
“flically or horizontally. If the bars are const

which can be positive or negative. Net
while negative figures are shown

ructed vertically, the post
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values are taken on the upper and lower side of horizontal axis respectively. Similarly when

the bars are constructed horizontally the positive and negative values are taken on the right
and left hand side of the vertical axis respectively.

Duo-Directional Diagrams

Duo-directional diagrams, as the name suggests are drawn in 2 directions. These
diagrams are used to present an ‘aggregate result of different and opposite components of
the same phenomenon. The total gross value of the phenomenon is broken down into 2
components, with one part being shown above the X axis (or to right of Y axis) and the other
being shown below the X axis (or to left of Y axis). For example, Sales figures can be split
into Expenses and Profit, as presented in the below illustration. This diagram is not the same
as Deviation bar diagram where two sets of data are given and their net balance, positive or
negative, is shown. Each reading will have a bar only on one side of the Axis. However, in

case of duo directional diagrams, the bars are drawn on both sides of the axis, each side
representing one aspect of the phenomenon.

Ilustration 6 : Present given data in a suitable diagram

Year 2000 2001 2002 2003 2004
Revenue X Crs) 120 135 148 165 195
Expenses (X Crs) 110 130 155 169 180
Net Profit / loss (X Crs) 10 5 -7 -4 15

Solution :

Having seen the deviations in the form of Net Profit / Loss, the samecan be presented
as under :

2000 TR
2003 EEERCIIER

2002 " Revene

] M Expenses

2001 BRE W Net Profit/loss
2000 |

-200 0 200 400 600

Illustration 7 : Present given data in a suitable diagram

Year Sales Expenses Profit

(X in Lakhs) (X In Lakhs) (X In Lakhs)
2000 320 189 131
2001 560 342 218
2002 608 376 232
2003 672 411 261

2004 736 446 290
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Solution

" z‘r F‘ F 'anm,mn”
¢! 1
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w0
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{ =
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Broken Bar Diagram

Itis used for presentation of data, which contain wide vari
the range of data is very wide. The data may contain very large observations alon g with small
observation. If a normal bar diagram is drawn, the small bars will look too small and clumsy
and may not disclose the true features of data. In such cases, the broken bar diagram is used.
In case of broken bar diagrams, for providing adequate and reasonable shape for smaller
ones, the larger bar (s) are split at the top. When we heave too large observations, instead of
breaking the vertical axis, bars can be drawn with a ‘false base line’ for the vertical axis.
Tllustration 8 : Show the following data in broken bar diagram

ations in values. Sometimes.

Labourers working on site Site A Site B
Men 1000 1200
Women 200 150
Children 10 16
Total 1210 1366
Solution
1200
1000
) 7 45 B 10 16
Pie Diagram

Itenables us to show the breakup of a given total into various cmnpf\flk““‘l P‘;_‘:‘:l \l:hl;
" called because the entire looks like a pie, and the components rcsemhlyc shu:s L[:"r dl:"\wim.z
ple.' In order 1o construct a pie diagram, equate the total of all values to 369 dtfl ) th‘-u Cu;]
Leirele with a radiyg of any length. For each component, find thg nunﬂ?cr of desrc:\m "md .
4ssigned to it if the total is 360 degrees. For example, if total is 40‘0% v C(;n;plete
~™ponent is 10,000 units, then it will be assigned 90 deg. {(10,000 /40,000) X et

© angle with the original radius as one ray of the angle. Then take the next comp ’
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calculate the degrees assigned and complete the angle with any (?f the two radii. When all
components are taken care of the circle would be split in the proportion of various components

to the total. |
Tlustration 9 : The following are the details of amount spent by a student in a month.

SL.No Expenses 4
1 Restaurant 400
2 Clothes 800
3 Conveyance 300
4 Books 100
5 Other expenses 150
1750

Present the same in the form of a Pie Chart
Solution .
Degrees towards Restaurant = (400/1750%360)=82 degrees. Similarly other

Sales

150 O

400

W Expenses
M Retaurant
® Clothes

| Conveyance

300_

M Books

m Other expenses

Two -Dimensional Diagrams
In two-dimensional diagrams, both length and width of the observations are represented

by bars. The area of a two-dimensional diagram is equal to the product of its length and

width. So, two-dimensional diagrams are also called ‘area diagrams’. The various types of |
two-dimensional diagrams are briefly explained below :

(a) Rectangular Diagram : A Rectangle diagram is a modified form of bar diagram. It
provides more detailed information than is furnished by a bar diagram. The length of |
the rectangle represents one aspect of data while its width would represent another
aspect of the data provided. For example, if an organization is selling 1000 units of an
article per month at unit price of X 10 and another organization is selling 1500 units of
an article per month at a unit price of ¥ 8 the total sales of the two organization aré
?. 10,000 and ¥ 9,000 respectively. While this can be presented in the form of a bar
diagram a Rectangular diagram can be used to presented a lot more information. The
len.gth of the rectangle will represent the number of units sold and the selling price P!
unit can be represented by width. The area of the rectangle drawn will represent total
2?:128' Proper and equal spacing is given between different rectangles, placed side-bY |

Nlustration 10 ; -
ulrl;s(tira.tlon' 10: Pra\{ek Ltd furnishes the following data relating to production and cost P
uring june and july 2000. Construct rectangle diagram. |

Uni June Jul
Units produced uly
Per unit cost ¥ 50,000 40,000

16 20
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Solution _
The rectangles are to be prepared for the given data, Represent the number of units

roduced on the vert}cal axns.und per unit cost on horizontal axis. The len gth of rectangle is
in the ratio of 5:4 while th-e width of is in the ratio of 4:5 On vertical line 5000 is taken as one
centimeter. Look at the diagram 1.7 for the rectangle showing the cost of production

$0,000 -
45,000 -
40,000
35,000 -
30,000 -
25,000 -
20,000
15,000 -
10,000 -

3000 .

une iy

Sub-divided Rectangle Diagram

As in case of a bar diagram, a rectangle can also be subdivided or percentage sub-
divided to represent multiple characteristics at the same time. The procedure for preparing a
sub-divided or percentage rectangle (two dimensional) is the same as in case of sub-divided
| percentage bar diagram. The rectangle is sub-divided according to the cumulative values of
various components or sub-divisions. For example, if the cost of production per unit is to be
broken down into cost or material, labor cost and other expenses, and the number of units
produced is also to be compared, the total cost per unit can be depicted on'Y axis and the
number or units can be depicted on X axis. To illustrate if the cost of material labor and other
costs per unit of a product are T 63 3 and Re.1 respectively and 10,000 units of the product
have been produced, this data can be presented in the form of a sub-divided two dimensional
diagram as under :

10

Other Costs

Cost per Unit

1,00,000 Units

(

b) Square Diagrams : A Square diagram alsois a two-dimensional diagram representfng
ared. Square diagrams are specifically and if we wish to compare values that differ
Signiﬁcantly from one other. Since all sides of the square are the same and the square
diagram i represented as area of square, the length as well as width of the square
should pe equal to or proportionate to the square root of the given data. If more than

Ene Square is drawn in a single diagram the bases of all the squares must lie on the same
ne.
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For example, if we need to show the amount set aside in the union budget for Agriculture,
Industry and Energy sectors which is say 8,100 crores. ¥ 3,600 crores and ¥ 400 crores
respectively, we need to first calculate the square root of these amounts. This works out to
90, 60 and 20 respectively, we can now consider 1 cm =10 and draw square with sides of 9,
6 and 2 respectively. The three squares can be shown as under

(¢) Circle Diagrams : Circle diagram is an alternative to square diagram. Itis also used to
present the values differing widely in their magnitudes. Since area of a circle that
represents are given values is given by [Tr’(where =22/7 and r = radius of the circle)
the radius of the circle should be equal to or proportionate to the square root of the
given data. To illustrate, if the total spending on Agriculture is 8100 crores, we equate

12 to 8100 crores. This translates to the value of r being approximately 50.76. Similarly,
other data can be obtained and a circle diagram can be drawn. This is shown as under

Three-Dimensional Diagrams
Three —dimensional diagrams are diagrams in which three dimensions, namely, length

breadth and height are taken into account. They are also termed as volume diagrams. The
objective of presenting data in 3 dimensions is to highlight the magnitude of the data through
volumes of the corresponding diagrams. Diagrams in the shape of cubes, spheres, cylinders,
blocks etc are commonly used. Three dimensional diagrams are specially useful if there are
very wide variations between the smallest and the largest magnitudes.
Cubes

Of the various three-dimensional diagrams, ‘cubes’ are the simplest and most commonly
used methods of diagrammatic presentation of data. For example, if the smallest and the
largest magnitudes to be presented are in the ratio of 1:1000, the bar diagrams cannot be used

because the height of the biggest bar would be 1000 times the height of the smallest bar and
thus they would look very disproportionate and clumsy. On the other hand, if square or |

circle diagrams are used then the sides (radii) of the squares (circles) will be in the ratio of the
square roots viz. 1 1,000... i.e 31.63 i.e. 1.32 (approx), which will again give quite

disproportionate diagrams. However, if cubes are used to present this data, then since the |
volume of cube of side x is x, the sides of the cubes will be in the ratio of their cube ro0ts |

whichis 1:........ i.e., 1:10 which will give reasonably proportionate diagrams as compared
to one-dimensional or two-dimensional diagrams.
Three-dimensional diagrams are useful if the range of data is very large. They are more

appealing to the eye and make a lasting impression. However, they are difficult to construct |
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. easily unde}'stood. As magnitudes are re
. 1alize and hence interpret them with precision,
similarly, Cylinders, Spheres and blocks ar
ively used. However, use of projection techniq

1I?Iresented by volumes, it is difficult to
ence, they are not very popular,
€ quite difficult to construct and are not

act ues has enabled us to

) . diagrams as three-dimensio ¥ i e present even one —
dlmensmnal nal diagrams, thus sprucing up th
he diagrams g up the look and feel of
pictograms

1_>1ctur £5 are MOLE AtiFacaye ar?d appealing to Fhe eye and have a lasting impression on
the mind. Pictograms is the tec:hnlque of presenting statistical data through appropriat
pictures. Itis a very POPUIaI device for presenting statistical facts to a layman whEpdogg no(:
have any mathematical background. The magnitude of the particular phenomenon unde
study is of the pictures be'ing proportional to the values of the different magnitudes to b;
presented. Tl}is techmque. is extensiv.ely used by Government for diagrammatic presentation
of data relating to a va.ner of social, business or economic phenomenon primarily for
display to the general public or common masses in fairs and exhibitions.

Pictograms are difficult and time-consuming to construct. In pictogram each pictorial
symbol represents a fixed number of units like thousands millions or crores, etc. For
instance, a pictogram food production in various states of India may represent 20 ml of
production with I bag of grain, it is difficult to represent production that is in fractions of 20
mt. This proportionate representation introduces error and is quite difficult to visualise with
precision.

Cartograms

Cartograms are used to present data pertaining to geographical regions with the help of
maps. For example, the distribution of rainfall in different regions of a country can be shown
with the help of maps or cartograms. The different geographical regions are depicted on a
map and the quantum of rainfall in the regions may be shown by dots, different shades or
colours etc. Cartograms are simple and elementary forms of visual presentation and are easy
to understand. They are generally used when the regional or geographic comparisons are to
be highlighted.

Choice of a Diagram

Visual presentation of a given set of data is not easy and requires great skill, intelligence
and expertise. The choice will primarily depend upon the nature of the data, the objective of
Presentation and the type of the audience to whom the diagrams are to be presented. A wrong
selection of the diagram will distort the true characteristics of the phenomenqn to be presented
and might lead to very wrong and misleading interpretations. Some special types of data,
Viz., the data relating to frequency curves an time series are best represented by means of

&raphs which we will discuss in the following sections.
Gl‘aphs
Asstudent of Economics studying the relationship bet
) rfifmand) observes the quantity of mangoes being demall(l
ces. For example of housewife may be willing to buy 5 kg
Perkg. She may be restrained to buy only 2kg if the price is reduced to ¥ 30 perkg. She may

) ttempt
E)m“ her buying to just 1 kg if the price is increased to ¥ 50 Pekai' The;tur(;:;tscan atemp

analyze th ; - ions with the help ot graprs- ,
e s data to amrive at meaningful Condusmgata involving two variables. Data 18

Graphs are a specialized mode of representing the values of a

presented wj ; dinate representing
ith th - . Each co-ordi p .
the help of two co-ordinates bt el <ponding value of

Val‘iable E .
- Each “point’ represents value of a varia d for mangoes
€secong Variable, In Ofr example (5.20) is 2 point which states that deman |

ween demand and price (LaYV of
ded by a housewife at various
of mangoes if the price is¥25
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18 5 kg ata price of T 20 per kg. Similarly (2.30) and (1.50) are also points representing the

two vanables. Namely Demand and price. These points can be plotted on a graph paper for

the purpose of further study.

Technique of construction of Graphs
Graphs are drawn on a special type of

and the vertical line YY
values of a variable on the X axis will be on the right side of the origin
and the negative values will be on the left of the Origin. The positive values of a variable on

the Y axis will be on the upper side of the origin and the negative values will be on the lower
portion of the Origin. The top right hand corner will have both the variable pos?live and is
called the first quadrant Normally, only the first quadrant is used. The remaining three
quadrants are used only if negative values are also involved. The following are four quadrants
showing how the points will figure in each quadrant with +or —s.igns: .

Any pair of the values of the variables is represented by a point (x-y) whercm‘x always
refers to the X-coordinate and usually represents the value of the independent vanahle‘und
is shown along the X-axis y refers to the Y-coordinate and represent the value of the

dependent variable and is shown along the Y-axis, The X co-ordinate is also known as

abscissa and the y coordinate is also known as ordinate.

Y
b
<1t Quadrant |
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. - IO S i ’ =43,
Uu.ull\.ml n - : | {\,“7_5}
R .
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P 4
PR - 1
O ! 1 X
x' L l £ ll |l ! +]L f{' -b} +«l¥ T b+ 8°
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I
Quadrunt 111 o Qundr-.wtl\
-\ 6 - +\
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General rules for graphing

cting di
Apart from the various aspects discussed under general rules for constru
the following points need to be kept in mind.

. n
: in a man
1. Neatness : One of the basic requirements of a graph is to present data

f . ] rino that the
18 Visually pleasing. Neatness is of paramount importance in ensuring
catches the attenti

; on of the intended audience. hat t
2. Title : Every graph must have a clear and comprehensive title so tha

graph understands what ig being presented by means of the graph.

agram

cf [hﬂ[
ju ‘Jph

-he
he use’ of

P SRTR
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Footnote : Any explanation that i necessary (o explain and i« :

explained with the help of 4 footnote. For cxample i|“ a ,I.T notobvious needs (o be
revenues of a corporate for the previous $ years ’ aF
the attention of the user that revenues on the Jag; § years are ;
year revenues may be unedited. Thi needs to be |

It is common to use special symbols gych as * #, % etc to indicate the
s common o e e place where 4

Scale : The scale along both the axes (X-axis and Y-axis) should be 50 chosen that the

be sufficiently small for the whole of it to be visible
high. Minute accuracy can be sacrificed to some ex
be clearly visible.
False Base Line : In a graph, the vertical scale normally starts with 0. However if the
minimum value of the dependent variable is very far (greater than) from ‘0’ and the
fluctuations of the variable are relatively small, the fluctuations can be more effectively
portrayed by using a false base line. In such a situation, the vertical scale is broken and
the space between the origin ‘0’ and the minimum value (or some convenient value
near that) of the dependent variable is omitted drawing two zigzag horizontal lines
above the base line. The scale along Y-axis is framed accordingly.
False base line technique is quite extensively used for magnifying the minor fluctuations
in a time series data. It also saves and enhances the look and feel of the graph.
However, proper care should be taken to interpret graphs in which false base line is
used.
Line Designs : If more than one variable is to be depicted on the same graph, the
different graphs so obtained should be distinguished from each other by tl?e use of
different lines viz,. dotted lines, broken lines, dash-dot lines, thin or thick lines etc.,
and index to identify them should be given. _
Source Note : The source note states the source from where the unfierlymg data
Presented in the graph has been collected. The source note adds credibility to the data
Presented,
Index ; |f multiple shades, designs or colors have been used in the graph, they need to
be €Xplained to the user with the help of a legend. an alsounde
Simplicity ; The graph presented should be simple such lbm it layman tanb‘f st lymund
the underlying message without having any mulhcnmhcul' / statistical .QL rbll chzm'g N
'io or Logarithmic Scale : These scales are used 0 display P““P‘“flozj; the ratio
data. In order o display proportional or relative changes in t:; ::::,g?:a\:e m 1sed (o
zirglogarlthmic scale should be used instead of natural or arit

SPlay absolute chan ges.

atonce. If the range of data is very
tent. All important variations must

rstand

in
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Types of Graphs

Graphs can be broadly classified under two types. The two types of graphs are
1. Time series graphs or Historigrams
2. Frequency Distribution graphs
Time series graphs or Historigrams

Time series graphs have time as an independent variable on the X-axis (horizontal
axis) and dependent variables on the Y-axis (vertical axis), Two-or more variables dependent
on time can be conveniently presented on the same graph provided the magnitudes do not
vary a great deal. A suitable scale has to be devised for presenting all the variables. For
example time on X axis can be terms of years, months or even hours while Y axis be equal
to 100 units or 10,000 units depending on the data to be presented.

The relationship between time and one or more variables can be presented ina number
of ways. Depending on the type of data and the number or variables, Time Series graphs can
be further classified into

«  Horizontal Line Graphs

«  Component or Band Graphs

« Silhouette or Net balance Graphs

«  Range or variation Graphs and

e  Z-curvein this case
Horizontal Line Garphs

These are the simplest of Time series graphs. In case of Horzontal Lines Graphs,

separate lines represent the variables with reference to the time.
Illustration 11 : Present the following data on a graph-paper

Year Jan-00 Feb-00 Mar-00  Apr-00 May-00

Offshore 20 32 56 109 126

Onsite 8 12 20 36 40
Offshore Onsite Mix

—4— Cashore
—8— Ondte

1/172000 1/2/2000 1/3/2000 1/4/2000 1/5/2000

It may be noted that in the graph more than one time series pertaining to some rela@d
phenomena and belonging to the same time period are shown and the scale on the Y-axis 1
kept same. The curves for each time series are shown by different types of lines.
Band Graphs 1
A Band graph is prepared when a variable has several components. Hence Band graph’
is also known as Component graph. The given data is converted into cumulative dat2 ant’|
then the constituent parts of the variable are plotted one over the other. They are distinguish®
by different shades. Band graph is also known as Belt curve. '
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ihe data i the form of a Net Balance graphs.
jon 12 : Present the fi i
ustration ¢ following data on a graph paper :

1
Revenues 330 354 2306(:)2 2003 2004
Costs 221 270 2% ;‘gg 43123
Net Balance Graphs 2
600 -
500 -
483
400 - M
300 0 352
82 -+Revenues
200 - 21 -=-Costs
100 -
0 ; ; . ,

2000 2001 2002 2003 2004

Students may note that in the above example, if in any one year, the costs exceed
revenues, then we still have a net balance, which represents loss. This needs to be depicted

ina different style (different color, pattern or shade)
Range Graph

Range graph is used to depict th
highest, the lowest and the average values of the variable

e variation in data with reference to each period. The
being studied are plotted on the

graph paper |
Tiustration 13 : Present the following data on graph by means of range graph :
Temperature .
Minimum Average Maximum y
Monday 12 15 N
Tuesday 15 21 "
Wednesday 18 25 24
Thursday 20 28 18
Friday 22 31 o
Saturday 25 33 21
Sunday 16 19
Sollltion
45 'i
5 |
30 -
25 4| —-Minimum
:50 j} /\ -s-Average
10 .{ —a-Maximum
5 - B
S T e S
A F LS
& «"iff«v“f T
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This graph can also be prepared by drawing two different curves in a normal Way-one
for the maximum and another for the minimum and then the area between the two curves j
shaded to show the range. It will then resemble the net balance graph, except that there wi)
be only one shaded area, as at any time, maximum value of an observation will always be
greater than the minimum value of the observation.
Z-chart or Z-curve

A Z-chart is a special kind or graph where figures are plotted at regular intervals over
a period of one year. It is slightly complicated by the fact that it incorporates three graphs on
the same chart and these curves or lines taken together tend to look like the letter Z: hence s
name. The easiest approach is to build up the chart line by line.
Let us understand this with the help or an example.
Illustration 14 : Given below is data pertaining to Sales of a company for the last six
months (January to June). Also given are Cumulative Sales and Estimated Sales for the six
months assuming that monthly sales will be uniform each year. Plot the same on a graph
paper

Monthly Cumulative Estd Sales
Sales Sales (Monthly sales *6)
January 15 15 90
February 14 29 84
March 11 40 66
April 10 50 60
May 12 62 72
June 15 71 90

Solution

Step 1 : Draw the horizontal line graph for monthly sales

Step 2 : Draw the horizontal line graph for Cumulative sales

Step 3 : Draw the horizontal line graph for estimate six monthly sales
The resultant figure will look like the alphabet Z..

Z Chart-Sales of last 6 months

»
- o
- e N S
’ B e
o . ]

« % ¥ B
g nea € A

y‘mym.‘m’rm‘hv ad
Graphs of Frequency distribution fd
. i ¢ ' O ‘
Frequency graphs are designed to reveal clearly the characteristics featuregnt ;
frequency data. In a frequency graph the size or the value of the item is Prese"ted e

: . . le
horizontal axis and the frequency or the number of items on the vertical axis. The s¢2

measurement has to be indicated Separately on both the axis. The following types of freqV
graph are used: '

ency |

2
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vertical Line Graph

* Hist() rl
polygon M
oty CqQuency oy
‘erﬁ““ Line Grap

A vertical line graph is used in cage of discrete gopi
iroquency is bein\g s‘tu}:iie;i ls liSte‘d on tl_le X axis ax;grtlﬁ:- fr“;herein the pheng
picted in terms of t e .t’:lgh‘t ot‘ a stralght line paralje] ¢, the Y axic mv. henomengp i
where & given frequency 1s associated with a oi axis. Thjs i
Histogram : .

A histogram 1§ a grgphlcal mthod of presenting data. Where th -
ocated on @ hqr:zonta! axis and the frequency of those observation: its 3 opservatnons are
ertical axis. ltis one of the most popular and commonly used devices for ch?:i'aed along the
frequency distributions. g continuouyg
Construction of Histogram

Construction of a histogram involves erectin

onthe sections of the. horizontal axis .(X‘aXiS) with bases (sections) equal to the width of the

corresponding class intervals and heights proportional to the corresponding frequencies of

each class. The length and breadth of the rectangles should reflect the class intervals and
corresponding frequencies. Construction of Histogram will vary depending on whether the
class Intervals are equal or unequal.

i) When class intervals are equal : Each class interval is drawn on the x-axis by a base
proportional to the magnitude of the class interval. Oq each class interval base, erect a
rectangle with height proportional to the correspondmg frequency of the glas_;. The
series of adjacent rectangles so formed gives the hi stogram .of the fr‘equ.ency (;hstn letilc::
and its area represents the total frequency of the distribution as distributed acros

g aseries of adjoining vertical rectangles

different classes. o
I i ency Distribution
Tustration 15 : Draw a Histogram of the following frelgl(l). OfyLampS
Life of Electric Lamps (Hrs.) L
1000-1020 10
1020-1040 o
1040-1060 o
1060-1080 0
1080-1100
Solution
. i ]e should
Step 1 List the class intervals on the x-ax1s. frequency Wldth_ f rectangle ot
Step 2 & Erect rectangles with height proportlonal to A making e central
: | :
be proportional to class Interval. Th1§ (t::::/ :le
of the bar the mid-point of the class-1n

_,m T e
©
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In the above case, area of the rectangle on each class-interval is exactly equal to the

number of frequencies in that class multiplied by the range of the class interval and the tota]
area of the figure comprising various rectangles is equal to the total number of frequencies
multiplied by their respective class intervals.

@ii) When Class Intervals are Unequal : In case of unequal class intervals, if the rectangles

are erected on different class intervals as explained above the areas would not be
proportional to the frequency and will give undue weight age to those having larger
class intervals. In order to correct this situation, if class intervals are unequal, they
should be converted into equal class intervals. For example if the first three class
intervals are 0-5, 5-10 and 10-15 and the fourth interval is 15-30, with a frequency of
30, it is split into three classes of 15-20, 20-25 and 25-30 with frequency of 10 each.
Once the Class intervals are equal, the problem is same as discussed above

Illustration 16 : Prepare Histogram for the following data :

Class Interval 0-5 5-10  10-15 15-30 3040 40-45 45-50
Frequency 8 12 15 27 20 6 3

Solution

The Class Interval should be taken as 0-5, 5-10, 10-15, 15-20, 20-25, 25-30, 30-35,

35-40, 40-45 and 45-50

1y

1]
Elapsny

B Ndd Y LU B BE 2Y N4 #4d 485

Points to Note

1.

w

Histogram can be drawn only if the frequency distribution is continuous. In case the
given series is an inclusive series, we can eliminate the gap between the limits of two
adjacent classes by taking the mid-values of the class limits of two adjacent classes as
the common limit of both the classes. In other words, we convert the series into an
Exclusive series.

Sometimes, only the mid-values of different classes are given. In such a case the given
distribution is converted into continuous classes by ascertaining the upper and lower
limits of the various classes under the assumption that the frequency is uniformly
distributed throughout the class intervals.

Histograms can also be used to represent discrete frequency distribution. This is done
by considering the given values of the variable as the mid-points of continuous class®
and then proceed as explained above. i
Histograms can’t be constructed for frequency distributions with open-end classf;f;
The open and classes need to be converted into close ended class by assuming that the
magnitude of the open class is same as that of its nearest class. In other words; lghe
first class in open, its class interval should be taken as equal to the Class interval Of he
succeeding (second) class. Similarly, if the last class is open its Class interval 0
preceding (i.e. last but one) class.
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rence between Histogram ang Bar diagram

l?iﬁe A histogram is two dimensiong| (areq) diagram wi

i) length (height of the rectangle) are i
diagram in which only length (height of the bar) Matters whie wid;h is larhi e

.\ n a histogram, the bars (rectangle) are adjace

(i) proper spacing is given between differ,

Frequency Po_ly gon

]

| ere both (he Width (bage)
unporlunlwhereas bar diagram ; e e

Construction of Frequency polygon : It
From Histogram . .
Mark the midpoints of each class interya] on the tops (u
jacent rectangles of the histogram. Also mark the midpoint
adjaclass immediately before and first class and the class im
tshii; the frequency of both these classes is zero, the two point

pper horizontal sides) of the
of two hypothetical classes is
mediately after the Jast class,
s will be marked on the X-axis.

Join all the marked points by drawing straight lines. The resulting figure is a frequency
polygon
&
“ :
Without Histogram

ies in a class
i the frequencies in a
. mption that L oints are
rawn on the presu ¢ mid-points
. > Frequency Polygon is d tthe class and_hence, ther mid-ponts ar
erval are evenly distributed throughou uency polygon can be drawn o
i htve in actual construction. Thu; y grr‘;(i mark the mid values of all hL St“the
T . eSS ’ is. For eac
"4Wing a Histogram. In order to draw t on the x-axis. For the
jnd"di"g the twg hypothetical classes discusseq abo;'eé) along the y-axis. Join the points
Clasges, Plot the frequencies (against the marked mldivgol; ‘
. 0 .
g the Siraight lines 1o cbtain frequenci’ ll:iv.tz’)gram as se f histogra
"®quency polygon has an advantage ove . arison. In case of ni g0 s an
i on the same graph. This facilitates easy LOIm:uph The frequcn“ﬂp0 y«,ﬁ rise and
Usribugioyy ' in a separate grapt. ing the slope O T
x lio ¢ sented in : ‘ e showing
nmprovem: :V(l)l\:eh:,v'ct tOr:f-:n[;:;eitpmvidcsacontmuous curve 1o not form
it r histogram ¢ et do
fal) Indayy & . includes certain arc;s t:t:j[e fects do ot
’ ‘ jon as it1 ' these dCILt> =
i S an approx , it. Hc e 16 an anproXi
Pin i ther hand it is Y hers that are part of [ i by itself an app
ey - - U2 data and leave out others cy distribution!
ing g, © Usefulness of the graph as the freflue': :)Ie
¢TTor involveq jg one of compensating ty

C s e can be
o istributions
veral d m, each
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Frequency Curve oth free hand curve drawn through the v,

. Itice.
urve is a smo S0

d curve drawn to fit into the histogram i, A may T

-, ner
ygon. he tops of rectangular blocks. The area included unge ,, o
asses through the ¢ as that of the polygon.

appwﬂmmely w Sar.‘; a frequency cuite is to present graphi‘?ally the arey €req
s gmetrical fashion. If the frequency curve is correctly drayy, - by,
histogram in a more sym -

) es. .
used for interpolation purpos - ents the same frequency distribution which i
) requency curve repr L IS Teprege,
The frequ frequency polygon, except that the lines joining the m;g Points g |
by the histogram OF - ities are smoothed and the top i ] are
straight but curved lines. The angulariti » P 15 also TOundeq Very
carefully. different types of frequency ¢ .
cy Curves : There are ! Y curves:
T)'Pessofnl;';‘e’?::z; {,ell-shaped : The curve is bell shaped and can be bisecteq
L toyresul t in two equal sides mirroring eacb other.
3. Asymmetrical bell shaped : The curve is bell shaped but cannot be pig
. center. The peak is either towards the left or right of the center. If the pe
the left, if is termed as positively skewed. If the peak is towards the righ
as Negatively skewed . .
3. Upward Sloping or J-shaped : This curve is not bell shaped. It keeps rising as ye
move from left it right. It loosely resembles the shape of the alphabet. ]
4. Downward Sloping or Reverse J-shaped : This curve is also not bell shaped. |;
peaks in the beginning and then slowly keeps slopping down as we move fromleftyg |
right. It loosely resembles the mirror image of the alphabet. J

Tve is

atthe Cente

ccted at
Ak i towgyg,

3. UShaped : As the name suggests, it loosely resembles the shape of the alphabet U. I
is a downward sloping curve to begin with but gets converted into an upward sloping
curve after some time.

6. Bi-modal Curve : This kind of Curve is obtained when there are two peak points
(may not be equal) and frequencies are concentrated around them.

7. Multi-modal (or Mixed): This kind or curve is obtained when there are multiple peak
points (not necessarily equal) and frequencies are concentrated around these multipl
points.

Ogive

knowgi"é;: %T aphic representation of a cumulative frequency of a distributipn- I :isr:t:

by joining the — Fl'cquency Pf)lygon. It is pronounced as ‘ogive’. The ogive ’il-\ries.

There aregtw tcumulatm? frequencies plotted against the corresponding class boun [}‘wr e

Cumulative fo ypes O,f og1ves. It can be of “less than’ or ‘more tan’ type based on whe

L e t;‘equ,encu'as used are of ‘less than’ or more than ‘type. om
lowest c l‘:lsls bOglve - The “less than oljve” like an elongated S which Startzi:o atthe
highestclss boungre 1 "Oi200talaxis and gradually ises upward 17y
construct thig oundary corresponding to the total frequency of the dl.su-l(‘lhe upp!
class boup dariceu'rve, We plot the ‘less than’ cumulative frequencies _aga“EV 3 smoo
free hand curve.s I(:f the resPeCtiVe.classes. The points plotted are joined )

2. ‘More than’ S Upward sloping from left to right. o elon 3““}1

- Ogive : The « he © g ce of an ¢ X8
S turned upside dowp, It more than ogive” has the appearan the porizont® o
and gradually slopes (io Starts from the lowest class boundar y on corres’ d])r;
10 the tota) frequency orl trllx:,agd ’tending at the highest class boundary ¢ the ™
is

0
o ) e
ribution, To construct this curve, W P




B-22

’ i i i
an cumulatx ve ﬁequellc €s against the lower class bou lar y
aries of the réspective c;
dSSCS.

e points plotted are joined by a smooth free hand curve. It 5 ¢
: own ward slopin
g

from left to right-

u;]):;tul:lt(l)]n valpes, viz, Median, Quartiles
orthcoming chapters, It js alright to,

graph. If done so, they

:;lue of median i nati ,
Ogive is used for estimating cumulative frequencies of values fallj ithi

o values re?resented on a graph. Fpr example one can determine [}’:eg :(V)itllun the range

1seSSES paying not less than a certain sum of money, or the number of wo:;(e;ls:1 I\:/lll')nzraf f

€

eceiVing wages that are not more than a certain amount, etc
Ogive can be used with advantage over frequency curves. For each of the distribution

cent ogive can be constructed on the same graph and they are generally less over

diffe :
g than the corresponding frequency curves.

[I;F:,ilt!:-aﬁon 17 : Following information is obtained on the number of te]
by 246 companies for the months of May and June 98. ot telephione calls made
Telephone Calls 1001-1050 1051-1100  1101-1150 1151-1200
Companies 7 21 32 49
Telephone Calls 1202-1250 1251-1300 1301-1350 1351-1400
Companies 58 41 27 15
Construct (a) A More than Ogive (b) less than Ogive
Solution
Class Interval F Less than CF More than CF
1000-1050 7 7 250
1050-1100 21 28 243
1100-1150 32 60 222
1150-1200 49 109 190
1200-1250 58 167 141
1250-1300 41 208 83
1300-1350 27 235 42
1350-1400 15 250 15

¥

g

—o—CF (Less than)
—a—CF (more than)

15

. S

e —
1250 1300 1300-1350 1350 1400

{

01050 JOSS 1100 11001150 1150-1200 12001250
cl1es

the

each of

ive frequen
e of cumulative
g seo

are very large. In fgct u
two, 0g1VEeS:.

he percen

F or dray;
.0 dra
Wing such 5 graph, it is preferable to use t
al values

nt: factal values, particularly when the actu -
Which isge of cumulative frequencies is very useful wheq compadrll g
Uraigh #ed on a different data. Generally, instead of points on the g

tlineg
» @ Smooth free-hand curve is drawn.

$»~
P
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Lore™ curvgurVe js a special of graph fiesign ed to show how much a cergyip distrj
L;m;la ompletely uniform distribution. In fact it is a cumulative perchag“eibutign
varies 110 Curye

bining percentage of items under review with the percentage of the factor amop
combl & the

items. onstruction of Lorenz ;
Let us understand the concept and ¢ curve with the help of
an

exam%lz‘nsidef the following data that shows the number of firms having thej; emp)
strength in a defined range and the output produced by them. Plove t
kAverage no. of employees No. of firms Net output (mt) ,
20 to 200 205 1 ,
200 to 600 200 60
600 to 1000 35 18
1000 to 1500 30 26
1500 to 2000 20 26
2000 to 3000 10 54 f

For a given average strength of employees, one would normally assume that if 1(g, of
firms fall in a particular category, they would also produce 10% of the total output. Let ys g
if this assumption holds good for the given data. This can be done by first calculating the
percentage of firms falling under each category and the percentage of output producedby !
them. The next step is calculate cumulative percentages and compare the two cumulatiye |
percentages. This is done as under.

Average No.of % of Cumulative Net % of Cumulative ‘
no. of firms firms percentage out put putput ‘
employees (mt) percentage |
20 to 200 205 41% 41% 16 8% 8% {
200 to 600 200 40% 81% 60 30% 38%
600 to 1000 35 7% 88% 18 9% "% |
1000to1500 30 6% 94% 26 13% 60% &
1500t02000 20 4% 98% 26 13% B
2000t03000 10 2% 100% 54 27% 100% ’
500 100% 200 100%

Lfet us now plot both the cumulative percentage series on to graph paper, We reach ¢
following conclusion :

(To be drawn with hand)

4=Series 1
&-Series 2

it

cert ,
4

Interpretation : Ty,
. on: . . ati ity
e Lorenz curve s a graphic method of indicating *"" i ™ |

Quantity js equally distribyteq
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. the net output and population is he num i
s t . pop 1st ber of Irms. If th 18
" rms. . . 1 | S. €re 1s an equal distribution of

firms would account for 50% of the output etc
along a straight line. Departure from this line in.d

yaries from uniformity.

In the'example of this particular indust
s . . ) Ty, we fe .
the distribution. While the majority of about 909:?;3;2 tf;l:,re is consi
50% of the total output, the large sized firms, which are onl)r/n 28‘7( thits
’ b O

d groducc 20% of the output. 50% of the
';m all the points on the graph would be
Cates the extent to which the distribution

derable inequality in
maller ones) produce
he number, have 27%

of the output while at the other end of the scale 41% of the firms account for 8% of th I
$ 0 Of the tota

output only.

The farther is the curve from the line of equal distribution, the less uniform is the

distribution.

Difference Between Diagrams and Graphs

Diagrams

Plain paper 1s used

Diagrams help in comparison of variables
and not for study of mathematical
relationship between them

Data is presented by devices such as bars,
rectangles, squares, circles, cubes, etc

Diagrams furnish only approximate
information

Diagrams are not amenable to further
mathematical treatment or statistical
analysis

Diagrams are useful in depicting
categorical and geographical data

Total Cost

Graphs
Graph paper is used

Graphs help in study of mathematical
relationship between the variable

Points or lines of different kinds such

as dots, dashes, dot-dash, etc, are used
to present the data.

Graphs are more obvious, precise

and accurate

Graphs help the statistician in the study
of slopes, rates of change and estimation.

Graphs are used for the study of times
series and frequency distributions.

EXERCISE -1
' - : ine diagra
.\ Present the following data in the form of a line d1agrais
~ Year #2000 2001 2002 2003 20
; 25
Profit % in Lakhs) 125 225 imple bar
A2 Thg flolfovtli]ng are 5 )years sales of Lakshmi traders pased on the data draw aSImPTe 7

%Z‘;@ 000 2000 2002 2305)03 22050(;‘
Sales 200 325 40 7 g com, ANU)
For the following date draw 2 simple bar dia)g(rm- cirmY Firm Z
Production expenses F“;g 40 25
Raw Material (%) o 10 10
Wages (3) 3 5 ‘50
Direct expenses (%) 5 5 50"
Indirect expenses () 35 60 (8.Com- ANU)
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