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Meaninqs 
ts tics Meaning fo plutal = data | 

Numeical statemtnt, 

6tatistis meaning fon &ingulan - Kiente of 

stais is. 

Jafinition: 
CLOrton and Cowdm 

4&tabs tics May be defined as the 

suence of collec tion, 0ngani sa tim , 

Pesenta bion, ana lyses and interpHe tatiom 

of numeical data 

uncti ons ef Sta tishu 

18t pot04 ents facts in a defini ti 

fom 
2Jtmmpl ie Mat of guxa 

3 3t fauli tates compatison 

4 9t helps in fbrnulating and 

berting hy potheris 

5 9t helps tn pedIti on 

63t he lps in fomu.la tion of 

Sui tn ble polici 

7 Eshma bion. 



a) ollection 
b) Numeuical stepsqesen ta tiomn 

c)Numesuical pMes en ta tion 

dl) Dygsa matic pMesenta ion 

e) 

Co llection ef data Cto MaHES) 

ot tahstical data may be classiie d 

a9 pumay and Semdany data 

PeiMaRy data 
9t ts the data collected o9 fiast 

time 9t s collected 0iginally 

de 9t i a 9taw matetial. (Raw data) 

DIHeent aourtes of Pstinany data (6 mari) 
( Disect patson obsesevation 

) Sntes dinect oRal intesview 

(u) Snfotrmation to agenty 

(iv) Mailed auotinegns 
(v dche daled sent to enumesa tore. 

Eouplatn cath aed evef pont 4 explan is 
MEAG1ed dewete 

cbe condasy data 
Those data's OMe not cotlected 

Oeginail 



data aHe alteady collected and 

analy sed by Some agency 

Becmday data ae claciged a 

bwo ty pe 
becon.das data 

Publu had data unpublishad data 

Pu blished dounca 

9t belongs to vauio agenueg, 
Vauous goveunment, intest na tiomal ane 

puLblicated 
a Sntona tional _publicatiom 

the data 

Fg T.M.F, T.B R D,U-N-O 
b)offical publica tion of Centsal and 

tate qovestn ment. 

c)henui offiual publica tion 
beni govenment institubiong 

ike Atded Schools, colleges 

d) publica tion of Reaseaxch jaiutn 

E9 TS I (Indian StatisHcal 

Gasti Hute) 
TCAR CIndian Coundil Df 

Ag stlcnl Euwnal Raowrce) 

e Joutnals and Neuspapens. 



Unpubushed souLes 
Thee ate Vaios Sowces 
de Racod malntai ned b 

Vauious govetnment and psi vate souCS 

Classigicatibn of &tatstical data 10 Man 

a) uantitative data 
b) uali ta bive data 

e)chto lonD loglcal data 

d) Cstepgsaphi cal data 

a) duantitaive data 
t t is the data that clasiked 

accotding to Some choracbestis tru which 

aHe capa.ble, wesght, pauce, pioduc tion, 

Sa les, pMofAts ete 

b)Oualita tive data 

when the data ae ctasoied 
acodi ng to tne quai ty L honay 

Cn belligence, geli gious, sen et). 

Tt is claisigied d 

)Simple queli ta bive data

0Mawy fold qud li Hahve data 

LOSimple qualita &ive data 

twhen the data is clasified 

in to Only two clausification 
Aale 

E9 Popula tiom 
dte 

Female 



Maybld classificatun data 
data aHe ctassi ped into ndany 

clas si fi ca tion itesate 
Male 

Eq Population illit enate 

Fe male titesuate 

illit erate 

C.chaouo logital data 
4 Chno nD logical data u baied on 

the time Cyea, nnth, weet, hoM, SecondJ 

+Thts data belonqs to Only baaed 

times 

d) Geogguapli cal data 

Geogspli.cal data belongs to the 

place 

Ta bu latim of data 

Table a9PLanged nto ous and 

Coumns 

paHt of tabulaim 

OTable n0 
TLle 

Head nota 
Caption C kading s 

Foot notes [inside the lable fo 

feed data) 

Final no tes [ onclude the tabie) 
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Depinitum of classigication 
is the pmocers of asia nging 

things in gstoups co) clai ser 

AIanging data into Seauente 

Lovexvieu 0 eyp of clan f cafe) 

Chbouotogical data 

ea 1921 193 941951 196 

populabin 
24& nulen 276 313 357 435 

lllien ullim wi llionrutlun 

Tabulahion 
t ts the systenmatic asviang ement 

of ctasified data in 9Lows and colL mns. 

Oleiecivec Btakula tim 
tt Simpliles tonuplex. data 
tGt 201 undexs tood 

Facli tater conupaxison of data 

+Consputa itn of vauious &lathisticale 

Measune liko avenage, Mean, aadian, nede. 

4aood fo qnaphical 9te pesenta ti m. 



Pasts of Table 

aTable. n0 

b) Title: 
c)Head note 

tts a state ment below the 
title and table. 

d) caphons 
9t ts the vesutical lines located 

in the table and vertical colum ns 

e) StufE 
+9t s the hosizontal lines locaked 

in he table Tcolumuns) 
Bodyf the table 
) Footno tes 
hsouces

Rules of Tabulatim 
)The table should be simple and 

Comple n 
The captions and &tufF in the 

table should be asang ed in the syslemabic

t should be pusupose of the 

Unveg tiga tism 
The unit of measusHe ment Should 

be cleanly defined 

Figustes nay be sounded tor) 

to avold 



fuitable appmoxinma thon naust be 

A table should be complete an d self 

explan toHy 
A table should be atteac table 

(0 Abbre va ti on should be qvoided 
201ela0 

uctute of ta bu latim 

Table defini tion 
Table ts the pocess of a1Hang ing data Systema tially in stows and toumn 

of a table 

Gtenexal FoRmat of table 
ahum CPa: 6,7 (10 mak) 

claisi.fcaim aud abula tim (diffesxence) 
Classtfica tion Taloula tim NO 

This is the pMOCOs of Thts ts the potoces diwding the dala into of asUang ing the 
homogencous slbgaups Clasikied datn 

yrtema tically in 
9tous and column 
of a table 



S classificatim 
2 This (ondenses the 

Tabula tim 

This pooude the 
data a 9oadily 

facdli ta tes to gstasp 9etesable and. alst 

petmanent fosum 

NO 

Maus bf data and 

the natuse 

This tonpletes an 

Cnapo ta nt slage f 

|enumeatim. 

3Thls fore suns 
ta bula tion 

4 This is the poOcess 

of nalysis of dat pesen ta tion Of data 
This is a paotes of 

5Canefal planning foe Ths is mechani ca 
tabulatin ts 

necens asu even at 

thls &hage. 

function aftex 

Classification 

ul05/ 20 

Dtag amatic 1ephes enta tion 
G194aphical 9tepuesenta tio 

aliagamnmatic 9epstesen.ta tim . 

hoi 2on tal line = anis 

venbi cal tine ais 

y anis length f faequency 

Typa f diagmat 
a) Bat diagcam Cour ylo bu) 
b) pte diaga 



Bax diag am 

One dimensin. al diagmam 

Thete aHe 4 fypes of bau dia qua 

a) Sinmple bar diaguann 

b) Multiple ban dia gmam 

c Sub diider ban diagMant 

d) percen tage ba diag tam 

a) Sinmple bax diag am 

Laave the equal lengh fo Cvesuy 
baus Thene aHe two y pes 

a) ori zontal sinple ba diagsanm 

b) Vexti cal Ainmple ba diagsam 

a) Hori zondal simple bave diagam (Eg) 

1C=1laA 

padu 

anald 

Taad 

400 

Note 
I Cm=10 dewmal 

200 2o unls 



b) Veti cal oa diag uams 

a is lem: 20 uo 

1951 1961 1481 1991 

Gue hom 
Dgau a Sinple ba diagsam? 

Lwe mut diauw Only ventical nL HhDdj 

2 Moltple ba dia gram 

Bats whi ch tepmes ent ha same 

as pect in diffaent qououps ae given 

the sa e endcu or deigns 

1b0 

l40 

sales 
1O0 

CNet peoh 

40 

90 

1414 1e151976 977 
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19 Net colour or dosign Henee euch har has a number of colour or r (O0 000 Re Sales 
(000 Rs) 

100 
120 
130 

Year 

designs 0 U 

1974 
1975 

1976 
1977 

0 Suitability: Stub-dit ided Bar Diugram is suitable uhen the 

totals (as uell as conponents) are to be compared Comparinon 
150 0 5 is among the absolute values 

(B.Com. Delhi, Apr.77) 

Example 4: The details of sources of funds of the Solution: 

Industrial Finance Corporation of India Limited as on 31.3.94 
and 313.95 are gven below Draw a suitable diagram for the SALES, GROSS PROFIT AND NET PROFIT IN 1974-77 
same 

Scale: Y axis 1 cm= Rs, 10(000) Amount (Rs. Crores) 
Sources of Funds 

1994 1995 

LA Share Capital 339 352 
Sales Reserves and Suplus 998 1043 
OGross Profit Rupee Loans 5843 5614 
DNet Profit 

Foreign Currency Loans 2553 3262 1974 1975 1976 1977 

Total 9733 10271 
YEARS 

Solution Diagram 3 Multiple Bar Diagram 

Note: 1L The amounts are as on 31.3.94 in 1994 and 31.3.95 in 1995 (ii) Sub-divided Bar Diagram: 

This is also called 'Component Bar Diagram Each bar is 

drawn according to the total and is sub-divided on the basis of 
the components. Sub-divided bars of equal width are drawn on 

2 The following abbreviations have been used n the index of the diagram. 
SC Share Capital 

RS Reserves and Surplus a common base line surh that the gaps in between the bars are 
equal The order of the sub-disions is same in all the bars and 

RL Rupee Loans 

FL Foreign Curreney Loans 1s that of the components given The sub-divisions whieh 
represent the sai3e aspect in all the bars are given the same 
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2.6 Example : Represent the following data by means ot 

SOURCES OF FUNDS OF IFCI IN 1994 AND 1995 

percentage bar diagram 

Cost of Production (Rs) 

1992 1993 1994 
Item 

12000 EFL 6600 9000 Raw Material 

Labour 
Overhead 

Others 
Total 

5000 
10000 

2000 3000 3000 
8000 RL 

2000 1800 1800 
6000 

| RS 600 1200 1000 4000 
10000 12000 15000 2000 

sc 
1995 Solution 1994 

1992 1993 1994 

Cost Percen- Cost 
tage 

Per 
cen 

Item Cost Percen-
tage YEARS 

Diagram 4 Sub-divided Bar Diagram 
Raw Material 5000 

Labour 
Overhead 
Others 

9000 60 

3000 20 
1800 12 

1200 
|10000 100 12000 100 15000 100 

G600 
(iv) Percentage Bar Diagranm: 

2000 3000 20 

2000 20 1800 For drawing a pereentage bar diagram, percentages 
1000 600 5 corresponding to the actual values of the components are 

calculated first as follows when they are not given in a problem 
tal 

COST OF PRODUCTION IN 1992-94 
Actual Value 

PercentageTotal of Actual values 100. 
Scale: Y axis 1 cm= 5% 

120 Percentage Bar Diagram is nothing but a Sub-divided Bar 

100 D1agram representing the percentage of the components. The 

80 total percentages is 100 and so the bars are of equal heights 

also. 60 EOthers 
Overhead 

Suitability: Percentage Bar Diagram is sutable uhen the Labour 
components are to be compared in percentage form Raw Material 

1992 1993 1994 

YEARS 
Diagram5 Percentage Bar Diagram 



2.3 22 Angles are taken to the nearest integral values. When the (iv) Pie Diagram: 

values obtained by the aliove formula are fractions but have been 

rounded off to the nearest integers, the total of the angles may 

not be 360 sometimes Then one or more of the rounded off 

values are to be revised reasonably to get the total as 360 

Pie Diagram consists of one or more cireles which ae 
divided into a number of sectors 

Suitability: lt is suitable uhenever the relative proportions 
of the componernls uhich make up the total are to be revealed It Step 2: Using a compass draw a circle of any comvenient 
is used to represent the expenses of familes or Governnents on radius Convenient in the sense that it looks neither too small 
different heads and reenues from different sources 

nor too b1g on the paper 

Step 3: Using a protractor divide the circle nto sectors The pie djagram is so called because the circle looks like 
whose angles have been calculated in step 1. Sectors are to be 

a pie and the sectors resemble shces cut from the pie. Pie 
in the order of the given items. diagram 1s an important and a popular means ot representation. 

Circles are more attractive than squares. Even when there are Step 4: Sketch one colour or design to each sector more than four components, pie diagram remains effective unlike Step 5: Write the title, index and identification number a component bar diagram 

Example 9: Draw a suitable diagram to represent the Pie diagram has a few limitations. It is less effective than following submitted as a part of the budget proposal of the Govt. bar diagrams for comparison and interpretation. More than three
sets of values could not be purposefully presented in a single 

of India for the year 1995-96 
Item of Expenditure 

Percentage diagram. Further, there should not be more than eight sectors 
1.Interest 

26 
In a circle. 

2.Defence 
13 Case 1: One Circle 3.Subsidies 
6 

4.0ther non-plan expenditure 
10 Step 1: Whenever one set of actual amounts or percentages 

5.States share of taxes and duties 15 are given, find the corresponding angles in degrees by using the 
following formula: 6.Non-plan assistance to State and UT Govts 6 

7.State and UT plan assistance Actual Value 
Total of Actual Values 8.Central plan 

Total 4 
100 

Angle x 360 (or) 

Percentag 360 
100 Source: The Hindu dt. 16.3.95 

Percentagex 3.6 
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Solution: 

Angle in 
degrees 

Percentage 
Item of Expenditure 

26 93 
1.Interest 

13 47 
2.Defence 

6 22 
3.Subsidies 

10 36 
4.0ther non-plan expenditure 

15 54 
5.States share of taxes and duties 

6. Non-plan assistance to State and 

UT GOVES. 6 22 

10 36 7.State and UT plan assistance 

8.Central plan 14 50 

Total 100 360 

BUDGET PROPOSAL OF GOVT. OF INDIA FOR 1995-96 

1. Int. 

2. Def. 
3. Sub 

4. O.NP.E.P 
5. S.S.T.D 

6. N.P.A.S.U.T.
7.U.TPA 
8.C.P 

Diagram9 Pie Diagram 

Case 2: More than One Circle 

When there are more than one set of values, one crele to be drawn for each set as explained below. 



F1gure 16 False Base Line 

2 
1. Graphs of Frequency Distributions. 

The following five graphs can be drawn from a given 
trequency distribution 

) Histogram 
i) Frequency Polygon 

(i) Frequency Curve (iv) Ogives (v) Frequency Lin es 
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(i) Histogram: I 1s the suitable form to represent 

frequenev distribution. It has adjoint bars erected on X axis 

Depending on the nature of class intervals, equal or unequal 

two cases arise. 

The advantages of histogram are that it is the popular 

method of presenting a frequency distribution and it enables= 

location of mode for equal class intervals. It is two dimensional 

and depicts the variation in both, variable and frequency 

It is likely to be misconstructed or misleading for unequal 
class-intervals. Histograms are not useful for finding the 
positional values such as median, quartiles, deciles and 
percentiles or for finding the number of frequencies less than or 
more than a certain value. Ogives are useful for those purposes. 
Case 1: Equal Class-Intervals 

Class intervals are to be represented in X axis and the bases of the bars are the respective class intervals. Frequencies are to be represented in Y axis. The heights of the bars are equal to the corresponding frequencies. Scales are to be decided and the bars are to be drawvn. 

Example 17: Draw a Histogram for the following data: 

Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 
Fre 

quen 4 6 7 14 16 14 Cy 8 16 5 
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Solutio 

CLASS INTERVALS & FREQUENCIES 
Scale: X axis 1 cm=10 units, Y axis 1 cm = 2 Freq. 

20 

10 

5 

0 10 20 30 40 50 60 70 s0 90 

CLASS INTERVALS_ 
17 Histogram Grpah 

Note: The concept of 'mode is explained in the next

chapter. From the histogram of equal class-intervals it can be 

determined as follows. Draw two lines diagonally inside the bar 
of the greatest height, starting from each upper corner to the 
nearby upper corner of the adjacent bars. Draw a dotted line 
perpendicularly from the point of intersection to the X axis and 
read the Y coordinate of the point. It is the modal value. 

Example 
modal wage. 

18: Draw a Histogram and hence find the 

eckly Wage in Rs. Mid Value) 310 330 350 370 390 
No.of Labourers 

25 50 75 60 15 
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Solution: 
Weekly Wage in Rs. 

Class-Interval) 
.of 

Weekly, Wage in Rs. 

(Mid Value) 
Labourers 

25 300-320 

310 
50 320-340 

330 
75 340-360 

350 
60 360-380 

370 

15 380-400 
390 

Difference between mid-values is 20. Half of the difference 

is 10.10 has been substracted from each mid value to get the 

lower limit of the class-interval. 10 has been added to each mid 

value to find the upper limit. 

Diagram is drawn as explained in the previous example 

WEEKLY WAGES OF LABOURERS IN RUPEES 
Scale: X axis 1 cm = Rs. 10, Y axis 1cm = 5 Labourers 

80 

70 

60 

50 

40 

30 

20 

10 

300 320 340 360 380 400 
Weekly Wages in Rs. 

Graph 18 Histogram. 

From the graph, modal wage Z = Rs. 353. 



Dars are 0.)-I.). 1.0-2.0, 

(ii) Frequency Polygon: This can be drawn along a 
histogram or separately. This is obtained by drawing straight lines 

from the mid point of the top of each bar to those of the adjoint 
bars. The frequency polygon is ended on the X axis on both the 

sides of the histogram so that the area under the frequency 
polygon equals that of the histogram. For this purpose, the 
frequency polygon is continued to meet the X axis at each end 
at the mid value of the next possible class. For those classes the 
frequencies are zeros. 

Without drawing the historgram, the mid points of the tops 
oi the bars could be plotted on a graph sheet and the frequency 
polygon could be drawn. 

(iii) Frequency Curve: If a smooth curve is drawn along 
all the points of a frequeney polygon. this is known as frequency
curve. 
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As esplained in chapter 8. this shows the symmetry or 

ot herwise of a frequeney distribution and also the kurtosis. 

Example 20: Draw a histogram and frequeney polygon. 
30-40 40-50 50-60 60-70 70-80 Size 

12 8 4 
(B.Com. Bdasan, N98) 

3 5 FrequencCy 

Solution: Histogram 1s drawn as in Example 5.17. Mid 

points are then marked at the tops of the rectangles and 

successive mid points are joined by straight lines. These lines 

are the frequency polygon. The frequeney polygon has to start 

from and end at the X axis as shown in the graph. 

CLASS INTERVALS &FREQUENCIES 
Scale: X axis 1 cm =5 units, Y axis 1 cm = 1 Frequency 

14 

12 

10 

30 40 50 60 70 80 

SIZE 

Graph 20 Histogram and Frequency Polygo 



2. Frequency polygon: 

be 
A grouped frequency distribution can by a histogram. A simple method of smoothing the 

.FrequeCy curve: 

A frequency curve 1s drawn by smoothing the frequency 

epresent 
mid-poin e mid. voided. A frequency polygon, if smoother further, so as to 

OT the to ainimize sudden changes, results into a continuous smooth curve 

Istogram is oly on. It's smoothed in such a way that the sharp turns are draw a frequency polygon. This is d 
point of the top of each rectangle with the mid-pointa each adjacent rectangle, by straight lines. The area is equal to the area of the histogram, because the area lef. just equal to the area included in it. Mode can easily be four 

curve should 

Out egin and end of the base line. 

10und oxample 13: Draw the Histogram and frquency curve from the data 
duse the aro polvo nown as frequency or 

smooth frequency curve. The 

rofit per shop: 0 - 100 100- 200 200-300 300- 400 400-500 

17 

the Histogram and frquency polygon from th vrshop: 0 -

Example 12: Draw 
data given below. 

Profit per shop: 0 - 100 100-200 200- 300 300- 400 Aon No: of shop No: of shops 
Solution: To draw the Histogram and frquency polygon. 

27 30 18 
O0 400.No: of shops 12 

30 
12 18 27 

17 olution: To draw the Histogram and frquency curve. 

Histogram and frquency curve 

Histogram and frquency polygon 

35 
30 

50 

25 25 

20 

15 

10 
15 

12 
10 

X O 100 200 300 400 500 

Proit per shop 
0 100 200 300 400 500 

Proit per shop 
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Ogives or cumulative frequency curves: 

When cumulative frequencies are plotted on a graph, then the frequency curve obtained is called 'Ogive' or 'cumulative frequency curve'. Ogives determine median, quartiles, percentile etc. The class limits are shown along the x-axis and cumulative frequencies along the y-axis. In drawing an Ogive, the cumulative frequency is plotted at the upper limit of the class interval, the successive points are later joined together to get an Ogive curve 
1. Less than Ogive. 2. More than Ogive 
Less than Ogive: In less than Ogive, the less than cumulative 
frequencies are plotted against upper class boundaries of the 
respective classes. 
More than Ogive: In more than Ogive, the more than cumulative 
frequencies are plotted against the lower class boundaries of the 
respective classes. One can locate the median by drawing two 

Ogives. One less than and the other more than. For this, one has to 
calculate less than and more than cumulative frequencies. As 
mentioned above, from the intersection point of these Ogives, a 
perpendicular line touches x-axis, is the value of the median 

Example 14: Draw cumulative frequency polygon or ogives (both 
less than and more than ogives) of the followin frquency distrnbuu 
Class intervals:50-59 60-69 70-79 80-89 90-99 100-109 110-1 

2 
Frequency: 10 16 14 10 5 
Solution: 

Calculation for drawing less than and more than ogives 



Cumulative frequency 
Less than More than 

Class boundary 

49.5 0 65 
8 57 59.5 

69.5 18 47 

79.5 34 31 

89.5 48 17 

99.5 58 
109.5 63 
119.5 65 

Less than Ogive and More than Ogive 

More than Less than 
70 

60 

50 

40 

20 

10 

49.5 59.5 69.5 79.5 89.5 99.5 109.5 119.5 X 

Class Boundary 


