Studying this chapter should

enable you to;

* classify the dala for further
statistionl analysis:

* distinguish behveen guaniitabive
and qualiiefive cossiflidation:

*  prepore o frequency distribution
tabic:

. .lmm.;: -ﬂuf tﬂ:lmfﬁ‘l.ild; :_rj" [forming
classes:
¢ be farmilicar wdth the mothisd of tally

micrking | |
* differentiate between univariaie
caried bl Arequsney.

disiritanticns.

1. INTRODUCTION

In the previous chapler yvou have leami
ahout how data is collected. You also
came o know the difference belween
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census and sampling. In this chapler,
vou will know how the data, that you
collecled, are lo be classiited. The
purpose of classifying raw dala Is to
hring order n them <o that they can be
subyjected to furthuer stalistical analysis
easily.

Have you ever observed your local
Junk dealer or kathadiwallah to whom
vou sell old newspapers, broken
household tlems, emply glass boltles,
plasties, ete? He purchases (hese
thitngs from you anid sells them (o those
who recyele them. Bul with so much
Junk in his shop 1 would he very
difficult for him to manage his trade, i
he had not organised them properly.
To ease his situation he suiltably
groups ot “classifies” varous junk. He
puts old newspapers logether and
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ORGANISATION OF DATA

ties them with a rope. Then collects all
emply glass bottdes tinasack. He heaps
the articles of metals in one corner of
his shop and soris them o groups
itke “tron”, “copper”, “alumipium”,
“brass” ete.and so on, In this way he
grotps his junk into different classes
— “newspapers, “plastics”. “glass”,
“metals” gle, — and brings order in
them. Once his junk s mranged and
classtfied. 1t becomes easter for him to
{ind a partioular tlem that a buyer may
demand.

Likewise when you arrange your
schoolbooks in a certain order. 1
becomes easier for you (o handle them.
Yon may classify them according to

subjects where each subjéct becomes
a groupor a class. So, when you need
a particular book on history, lor
Instanece, all vou need to dois Lo search
that book v ithe group “History™.
Oihierwise, you would have to search
Lhrough yvour entire colleciion to [nd
the particular book you are looking [or.

While classtllcation ol objects or
(hings saves our valiable tme and
efforl. 1 15 not done W an arblirary
manner. The kabadivalloh groups s
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unk according. lo the markels for
reused goods. For example, under the
group “Glass™ he would putl empty
botiles, breken mirTors and
windowpanes. etc. Similarly when you
classtfy your history books under the
gronp "History™ you would not pul a
book of a different subject In that
group. Otherwise the entire purpose of
grouping would be lost. Classificaton,
therefore, Is arranging or organising
things into groups or classes based
on some crileTia.

M Activity
* . Visil vour jocal post -office Lo find
oul tow leilos are soricd. o
you: know. what the pin-code i
a Ietter Indicates? Ask your

Like the kabadimwaliah's junk. (he
unciassilied dala or raw daia are
highly disorgantss]. They are often very
larpe and cambersome Lo handle. To

draw meantnghyl conelusions from
them 1s a ledlons Lask because ey do

ol yield o sialistical meihods easily.
Therelore proper organisalion and
presenldtion of such diata 1§ needed
belore any systemalle stallslical
analysts 1s underlaken, Hence afler
collecting data the next slep 18 Lo
organtse and present them ({n a
classilled lorm.

Suppose yvou want Lo know the
performance o studenls In
mathemaiics and you have collected
dala on marks in mathemalics of 100
studenls of vour schipol, If vou present

2. Raw Data
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them as a table, they may appear
something ltke Table 3.1,

TANLE 2.t
Miurks In Mathematics Obtained by 100

47 45 10 B0 51 56 BS 10040 40
GO 5fi 56 65 G2 485 50 55 51 41
42 B0 4 668 50 5 57 65 62 50
61 30 37 75 17 %G 20 14 BS 00
62 51 65 14 95 34 00 40 56 B4
70 47 40 BZ 40 B2 KD 85 B5 06
A0 44 64 BOD T 48 12 28 55 65
AN 40 35 4L T ED D 55 14 22
86 51 45 70 43 61 BO 12 30 35
45 44 57 Th 62 30 32 14 B0 25

Or you coudd have collected data
of the monthly expenditure on food of

50 households in your nelghbourhood

1o know thetr average expenditure on
food. The data collected, 1n that case,
had you presented as a table, would
have resembled Table 3.2, Hoth Tables
4.1 and 8.2 are raw or unclassified
data. In both the lables you find that

mumbers are nol arranged in any order
New Il you are asked [or Lhe lighest
marks i malhemzlics from Table 3.1

STATISTICS FOR ECONOMICS

Tahle 3.2
Monthly Houschold Expenditure (in Rupees)
on Food of 50 Households:
1904 1550 3471 178 2700
041 1612 17RE IRRR 44
50 a5 JRIL UG 1R
1211 1360 1110 2152 1183
1218 1316 1105 2628 2712
4248 1812 1284 1183 1A
1007 1180 1953 1137 2048
25 IGB3 1324 2 676
37 I8%E 1062 2177 9575
12093 1S 1146 T OLEN

then you have to first arrange the marks
of 100 students either o ascending or
111 descending order. Thal 18 a willous
task. It becomes more tedious. Il mstead
of 100 you have the marks of 1.000
sluderits lo Nandle. Stmtlariy, th Table
3.2, vou would note that 1t 1s dilcull
for von Lo ascertdin Lhie average
monthly expenditure of b0
households. And thts diflenity will go
up mantiold if (he number was larger
— say, 5.000 houscholds, Like our
kabadwallah. who would be
distressed (o find a partcular flem
when his Jjunk becomes large and

disarranced, yon would face & stmittar

Slualion when vou try o gel any

information from raw data that are
large, In one word, therefore, it 1s a
tedious task 1o pull information from
large unclassified data.

The raw data are summarised. and
made comprehenstble by classification.
When facts of stnular charactertsiics are
placed i the same class. 1L enables one
to locate Lhem easily. make
comparlson, ‘and draw lnlerences
without any diflteulty. You have

b el



ORGANISATION OF DATA

studted m Chapter 2 that the
Covermment of India conducts Census
of population every ten years. Aboul
20 crore persons were contacted in
Census 201, The raw data of census
are so large and fraomended that 1
appears an almost impossible task to
draw any meantngiul conchision from
there: Bui when the same dala s
classilied according lo gender.
education, mantal statis, occupation.,
elc.. the structure and nature of
populalion of India ts. then. easily
understond.

The raw dala consist of
observations on variables. The raw data
as given In Tables 3.1 and 3.2 consist
of observations on a spectfic or group
of variables. Look at Table 3.1 for
tnstance which contaitns marks in
mathematics scored by 100 siundents.
How can we muoke sense of these
marks? The mathemaltlcs leacher
looking al these marks would be
Lhinking- How have my sindenls done?
How many have nol passed? How we
classify the data depends upon the
purpose we have 1 mind. In this case,
the leacher wishes lo undersiand tn
same depth- how (hese sindents have
done. She would prabably choose 1o
construct the frequency distribution.
This 15 discussed in the next section.

i Aottty
¢ Collect doin of tolal weekly
cxpenditoune of your fomily for o
year and nrmango i 5o akke See
hnw iy abserviitions you lase
Armange the data monthly and
find the muriber of observations. |

5

3. CLASSIFICATION OF DATA

‘The mroups or classes of a classification
is done In varous ways. Instead of
clasalfying yvour books according (o
subjects — "History™. "Ceography”,
“Mathematles™, “Selenee”, ele. — you
cotild have classified them authior-wise
irran alphabeiical order. Or, you could
have also classified them aceording (o
the year of publication. The way vou
wan! (o classtfy them would depend on
your requirement.

Likewise the raw dala Is classified in
various ways depending on the
purpose. They can be grouped
according to Lime. Such a classification
ts known as a Chronological
Ciassification. In such a classilicalion,
data are classified either in ascending or
in descending order with reference Lo
Ume suchas years, quarlers, months,
weeks, ele. The [ollowing example shows
the population of India classified 1n
lermis of years, The varable ‘population’
Is a Time Serles as it deplcts asenes of

values for different years,
Example 1
Populstion of Iodia {lo crores)
Yorar Bopridation |Crores)
411 ] 367
FERid 448
L | 4.6
3441 fin4
[EEM nl.B
2001 1027
2011 1210

In Spatial Classification the data
are classified with reference Lo
gevgraphieal locations such as
coumniries, stales, ciltes, districts, ele.

Midess



Example 2 shows Lhe yelld of wheal In
different conntries.

Exampie 2
Yieid of Wheat for Different Coumtries
{2019)

Canntny Yokt of wheat g/ heciome)

Caprmadn I

e HiiEh

Prinee i)

Ty ToE

fnriin 4

Pl ITERT

e T Ay ot Bepdwrkes mln Goawer, X105

+  InExample 1. find om, the yoars
in whizh India's population was:

mininumm and maximonm,

*  In Example 2, fnd the courifry
whose yield of wheal is stalily
more (han that of Indiu's: How
miuch would (fal be i torms of
permenlage?

*  Armange the countries of
Example Z in the ascending
crder of vicld. Do the same
cxeroise far the desormding onder
of yield:. i

Somelimes vou come Scross
characlerisiics thal cannotl be
expressed quaniliatively. Such
characterntsiics are called Qualllles or
Attributes, For example, nalonality,
literacy, religlon. gender. marital

STATISTICS FUR ECOROMICS

status, ete. They cannot be measured.
Yel these aitribuwdes can he classified
a1t the basts of etther the Prestnee or
the absence of a gualilative
vharactenstic. Such a dasstication of
data. on atiribules i1s eslled a
Qualitative Classificatton. In the
following example, we find population
of a country Is grouperd on Lthe basts of
the qualiative varlable “gender”™. An
observation could elther be a male or &
female. These two charactertstics could
be further classifted on (he basis of

marital status as given below:
Example 3

| Married| Umsirriesd [Meertd | [ nngrriest

The classification at the Arsi stage 15
based on the presence and absence of
an atiribute. Le., male or nol male
{fermale), AL the second siage, each class
— mitle andd female, 1s furither sub-
divided on the basts of the presence or
absence of anolther attribute, Le..
whether married or unmarried.
Characteristics, ke heighl, weight,
age, Income, marks ol students, etc,,
are quantitative in naiure. When the
rollecle] data of such chamclersiles
are grouped Into classes, |L becomes a
Quearntitative Clossification

| Activity
s Thcobjorts aroumd cam b groupsd
ns cithir ivimt or non-hvingg. Is &

i l’||l_lﬁiljl_£lﬂw e Lassilffesd bon? _1

Midess
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Example 4
Frequency Distribution of Marks in
‘Mathematica of 100 Students
Marks Fromquena)
010 1
=20 5
20051} H
3 7
40-50 21
5061 2
fil-40 14
FO-80 L]
BiL-00 A
10 18460 L]
Tinl 1(x)

Example 4 shows the quantitative
classification of marks 1 mathematics
ol 100 students given tn Table 3.1

[ Activity

*  Exprods tlie values of fregoency
of Example 4 as proportion or
pereentage of Lolal Feguency.
Note that freguenty expressod
in this wiy is known' s refare
Jreqruenoy.

*  [n Example 4, which class has
the maximum concentralion of
dints? Express 0 ous percomtage
of total abscrvattans. Which
cluss has  the minimum

mu'ﬂ:ltml!lm i:l===_‘lhm? _]

4. Variasirs: CORTINUOUS AND
DISCRETE

A simple defintifon of variable,
which vou have read in the lasl
chapter, does nol tell you how 1l vartes.
Vartables differ on the hasts of spectfic

27

criterion. They are hroadly classtiied

inin (oo fypes:

f) Continuous and
() Ihscrete,

A continumis variable can Lake any
numerical vahie. It may (ake integral
vahtes (L 2.3, 4. ..). fractional values
(1/2.2/3.3/4. .. ). and values that are
not exacl fractions [(2=1.414,
J3=1.7%2, ... [7=2.645), For example.
the hetght of a student, as he fshe grows
say [rom 90 cm to 150 cm, would lake
all the values in between them, 1L can
lake valties thal are whiole mumbiers like
O0cm, 100cm. 108, 150cm. It can
also take fracllonal values like 90,85
e, 102,94 cin, 149 99¢m efe. that are
not whole numbers. Thus the vartahle
“hedght™ s capable of mantfesting In
every concetvable vadue and Its values
can also e
hroken
down into
infinite
gradations.
Other examples of a continuous
variable are weight. Ume, distance. ete.

Unlike a conllduous variable. a
discrele varfable can lakKe only cerfain
values. lis value changes anly by finlle
“jumps”, 1L TjompsT from one value o
another bul does not lake any
intermediale value between them. For
example, a variable Uke the "number
of students tn & class™, for different
tlasses, would assume vialoes thal are
oy whole numbers, It cannot Lake any
Imactional value like 0.5 because “hall
of a stadent”™ 1s ahsurd. Therefore 1t

Midess
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canool take a vahie ke
25.5 between 25 and 26.
Instead its value conld
have heen etther 25 or
26. What we observe 1s
thal as s yvalue changes
from 25 to 26, the values
i between them — the
ﬂ':?.ﬂlnn&amnut taken by
. Bt we should not _.-—l-:*",.-T_"‘-

h.El‘i"f‘ the mmpresston that

a discreie variable cannot take any
fractional value. Suppose X 1s a
vartable that takes values ke 1/8, |/
16, 1/32, 1/64, ... Is 1t a diserete
vartable? Yes. because though X takes
fractional valies it canmol lake any
value belween two adjacent fractlonsl
values. It changes or “\wmps” from |/
Bilol/16and from 1 /16 1o 1/32. But

il cannol take a value tn between | /8

and 1/16 orbetween 1/16 and 1/32.

I Activity

* Instinguish  the- following
variables as continuous and
discrete:

Aren, volume, lempersiare,
numbér appeiring ool o dice,
crop yickd, population, minhll,
mirmber of cars on oad and age __J

Exanple 4 sliows how the miarks
of 100 students are grouped into
classes Yoo will be wondering as o
how we got 1t [rom (he
raw data of Table 8.1. Bul. before we
address this question.
you must know what a frequency
distribution is.

STATISTHES FOR BCOROMICS

5. WHAT 1s A FREQUENRCY DISTRIBUTION 7

A frequency distribullon 1s a
comprehensive way to classify raw data
of a quantitative vartable, It shows how
different values of a vartable (here, the
marks 1n mathematles scored by a
sindent) are distribuied mn different
classes along with thelr corresponding
class frequencies, In this case we have
ten classes of marks: 0-10, 10-20. ... .
90-100. The term Class Frequency
means the number of values In a
pariicular class. For example, In the
rlass 30—40we find 7 values of marks
from raw dala tn Table 3. 1. They are
40, 37, 34, 30, 35, 39, 32. The
frequency of (he class: 30-40 is thus
7. But you might he wondering why
40-which 1s ocemming (uice In the raw
data — 153 nol incheded tn the class 30—
40. Had 1t been tncluded the class
frequency of 3010 would have been 8
instead of 7, The puzzle would be clear
Lo you i you are patient enough o read
this chapler carefully. So carmy on. You
will find the answer yourseli.

Each class tn a [requency
distribution table ts bounded by Class
Limits, Class mits are the iwo ends of
a class. The lowest value 15 called the
Lower Class Limil and the highest
value the Upper Class Limit. For
example, the class imits for the class:
GI-70 are 60 and 70, lts lower class
1tmit s B0 and s upper cliass lmil is
70. Class Interoal or Class Width s
Lhe dilference between the upper class
limil and the lower class limil. For the
class B0-70, the class nterval s 10
(upper class Hmill minus lower class
Linmat).

Pty S
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The Class Mid-Poini or Class Mark
is the middle value of a class. 1l ltes
halfway between the lower class limii
and the upper class Hmil of a class and
can be asceriained in the following
TRANNEE

Class Mtd-Poinf or Class Mark
={Upper Class Limir + Lower Class Limif) /2

Thie class mark or mid-value of each
class 18 used (o represent the class.
Once raw dala are grouped into classes,
tndividual observalions are not used 1n
further caleulations, Instead. the class
mark 1s used,

TALLE 3.3
The Lower Class Limits, the Upper Cinsa
Limjts and the Class Mark
Cliss.  Frogueiwy  Loives  Upper  Class
Cinss Cluss Mok

Limat it
0-10 1 o 10 5
1020 B 1M &0 15
2030 71 . 1] 30 45
040 7 a0 A0 u5
3050 21 40 50 45
5050 Py 50 50 55
H0-70 1 (=T 70 fi5
FO_R [ i1} i 75
BO.10 b B0 00 ES
0. 100 4 iy b 05

Frequency Curve is a graphic
representation of a l{requency
distrtbuition, Fig. 3.1 shows the
diagrammalic preseniation of the
frequency disiribuiion of the data in
our exampie above. To obtain the
frequency curve we plot the class marks
on the X-axis and frequency on the Y-
axis,
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i 1} 1a i 1] LEH

I-'lg&,i: {Xagrammatic Fresenitotion of Frequenicy
Diaitributionn of Dirte

How to prepare a Frequency
Distribution?

Whte preparing a [requency

distributtion. the following five

questions need to be addressed:

1. Should we have equal or unequal
sized vlass tilervals?

2. Howmany classes should we have?

3, What should be the size of each
class?

4. How should we deterintne the class
ltmiis?

5. How should we get the freguency
for each class?

Should we have equal or unequal
sized class intervals?

There are two sttustions tn whitch
unequal sived nlervals are used. First,
when we have data on income and
otherstmilar variahles where (he mnge
Is very high. For example, income per
day may range from nearly Zero (o
many hundred crores of Tupees. In
such a sttuation. equal class inlerals
are not suilable because (1) 1F the class

Pty S
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tntervals are ol modernie stze and equal,
there would be a large number of
classes. (i1} If class mtervals are large.
we wotlld lend (o suppress informaltion
of elther very small levels or very high
levels of income.

Second, I & large number of valies
are concenirated in a small pan of the
range; equal class miervals would lead
1o fack of miormalion on many values.

In all other cases, equal sized class
tntervals are used tn frequency
distrtbutions.

How many classes should we have?

The number of classes 1s usually
betwesn stx and fifieen. In case, we are
using equal stzed class tnlervals then
number of classes can be the caleulaled
by dmiding the mange (the dilference
between the largest and the smallest
values of variable) by the sté of the
class intervals,

Findd the g of the fo

* papuation of India tn Exupie 1,
e yighl of wheat i Example 2. __1

What should be the slze of each
class?

The answer 1o this queston depends
on the answer Lo Lhe previous guestior.
Civen Lhe ranee of the vartable, we can
determine the number of classes onee
we decide Lhe class tnterval. Thus, we
find that these two decislons are

STATISTHES FOR BCOROMICS

interiinked. We cannot dectde on one
without dectding on the ather

In Example 4. we have the number
of classes as 10. Given the value of
range as 100, the class inlervals are
automatically 10. Note that n the
presenl context we have chiosen class
tnitervals that are equal n magmitude.
However, we could liave chosen class
inlervals thal are nol of egqual
magnitude. In that case, the classes
would have been of unequal width.

How should we determine the class
Hmiis?

Class ltmits should be delinite and
clearly stated. Generally, open-ended
classes such as “70 and over” or “less
than (¥ are nol desirabie,

The lower and upper class limils
shiould be determined 1o such a manner
that [requencies of each class tend Lo
concenbrile I the middle of the class
Inlervals.

Class mitervals are of bwo Lypes:

i1} Inclusive class inlervals: in this
case. values equal o the lower and
upper tmits of a class are included (n
the frequency of that same class,

(1 Exclusive class intervals: In this
case, an item equal to elther the upper
ot the lower class mil 1s excluded from
the frequency of that class.

in the case ol discrele varables,
both exclustve and inclusive class
intervals can be nsed,

Midess
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In the case of continuois variahles,
inclusive class interyvals are used very
often.

Examples

Suppose we have dala on marks
oblained by students 1o a test and atl
lhe marks are In full numbers
(fractional marks are nol allowed).

Suppose the marks oblatned by the
studenis vary from 0 lo 100,

This 158 case ol a diserete variables
sinee fraclonal marks are ol allowsd.
In this case, If we are using egqual stzed
class mlervals and dectde to liave 10
class nlervals then e cliss Inlervals
can lake etther of the lollowing lorms:

Inclusive form of class intermals:

0-10
11-20
21-30

91-100

Exrlusive form of class intervals:
0-10

10-20

2(-30

890-100

in the case of exclusive class
tntervals, we have (o decide tn advance
whal 15 (o be done Ifwe gt a value equal
(o the vaine of 1 class imil. Forexample
wee coulid decide thal values such as 10,
30 etc., should be put inio the class

S1

inlervals "0 o 10° amd =20 Lo 307
respectively. This can be called (he case
of lower lmil excluded.

Or dlse we could put the values 10,
30 ele., iInto the class ntervals “10 (o
207 and 30 tp 407 respectively, This
can be called the case of upper lmil
exclinded.

Example of Continuous Variable

Suppose we have dala on a vartahble
stich as hetght [centtmeters) or wetaht
{ktiograms). This daia 1s of the
continuous type. In such cases the
flass intervais may be defined in the

following mannern

40 Ke - 20.099. . Kg
40 Kg - 49.999.., Kg
B0 Ko - 59.999.. . Ku ¢l

These class Intervals are
undessiood In the [ollowtng mannes:

30 Ka and above and under 40 Kg
40 Kg and above and under 50 Ke

50 Ke and above and under 60 Kg, ete.

TAELE 1 4

Frequancy Distribution of Incomes of 550
Employees of a Company

Inoome: (1 Number of Efmbloyces
S B
LLH R L 100
H00-1080 2040
QUL R IRl
E20- 124 A0
LEbEM- D 2AEEY LLk
Tokaaf 550
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Adjustment in Class Interval

A close observatton of the Inclisive
Method tn Table 2 4 would show that
though the variable “Income” 1s a
continuous variable. no such
continuily ts maintained when the
classes are made. We lind “gap” or
disconttmuity between the upper lmit
of a class and the lower lmit of the next
class. For example, between the upper
Ittt of the frst class: 899 and the lower
Il of the second class: 800, we find a
“gap” of 1. Then how do we ensure the
continuily of the variable while
classtfving data? This ts achieved by
making an adjustment n the class
interval The adjustment s done in the
fedlowing way:

1. Find the difference between the
lower Umit of the second class and
the upper tmit of the first class. For
example, in Table 3.4 the lower i
of the second class 1s 900 and
the upper lnut of the first class ts
849. The difference between them
15 1, Le (000 - B9G =1)

9 Pvide the difference oblatned in (1)
by two Le. |1/2=10.5j

3. Subtract the value abtained tn (2)
from lower ltmils of all classes (lower
class llmil - 0.5)

4. Add the value oblained m (2) to
upper Hmits of all classes (upper
class Lol +0.5).

After the adjustment that reslores
continuily of data m the (requency
distnbutton, the Table 3.4 18 modified
tnto Table 3.5

Afier the adjustments m class imils.
the equality (1) that determines the

STATISTICS FUR ECOROMICS

vilue of class-mark would be modified
as the foltowing

Adjusted Class Mark = (Adjusted
Upper Class Limit + Adjusted Lowser
Class Limir)/2.

TAULE 45
Frequency Distribution of Incomes of G50
Employees of a Company
[nevwre (R Numdierof Eplauees
THHLE-BIHLS Sl
BUOO B 5 100
(K3, 5- 1 (.5 AW
[0 5| 105 150
11890.5-1 2.5 A0
B2 5= 1iHilLG 14
Tedal 550

How should we get the frequency
for each class?

In simple lerms, frequency of an
abserpation means how many Umes
thai obseriation occurs in the raw
daita, In our Table 3.1, we observe that
the value 40 ocours thrice; O'and 10
occur only once; 49 occurs five Umes
and so on. Thus the frequency of 40'is
20151 10151, 4915 5 and so on.
But when the daia are grouped into
classes as in example 2, the Class
Frequency refers (o lhe number of
values in a parilenlar class, The
counting of class [reiuency 18 done by
tally marks agatnst the particular ¢lass,

Finding class frequency by tally
marking

Atally [/1H1s put against a class foreach
siundenl whose marks are Included tn
that class. For example, Il the marks

Midess
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TABLE 3.6
Taliy I[aﬂingm of 100 Sind=nis in Mathematics

Clats  Obsemnation ﬂ Froquensy  Class
0-10 o / 1 5
1020 10; 14, 17, §2; 14, 12, 14, 1§ s YREOYS 8 15
20630 95 25 20,92 95 98 o YOO 6 95
3040 30, 37, 34 3090 30, 35 L O 7 35
4050 A7, 42, 4% 40, 45, 45, 4T, 44,40, 4, M M Y

44, 46, 41, 40, 4 45 48,40, 49, 40, AL/

41 , 21 15
5060 5i) 51, 51 5655, 57, 55, 51. 50, 56, AL RS TN

o0, o, 50, 57,50, 55 S5k 5158 Ba SR M1

5. 50, 54 A 55
GOTD G0, i, G 66 60, 64, 64, 060, 6, (8, AR LS TR

62, 61, 66, 6065, 62, B5. 66, 65 Hy 19 65
TO-80 TO, 75, 70, T, 70, 71 el 6 75
BO-GO A2 w2 A2 MO, 85 rRL k= i
G0-100 G0 100, 90, G0 [ = | s

Tl JiK

obtatmed by astudent are 57, we pul a
tally (/) agatnst elass 50 -80. If the
marks are 71, a Lally 1s pul agalnst e
cliss 70-80. If someone ohiatns 40

marks. a tally 1s pul against (e class

40-60, Table 3.6 shows Lhe fally
marking of marks of 100 students tn
mathemalies from Table 3. 1.

The counting of tally ts made caster
when four of them are pul as ////f and
the [t tally ts placed across them as
[/, Tallles are then counled as
groups of five, So if there are 16 (allies
in a class, we pul them as SR ALY
/1y / lor the sake ol convenlence.
Thus reguency in a class 18 equal o
the mumber of Gillles agatnet that class.

Loss of Information

The classtiicatton of dats as a frequency
dt_slrlhul.lun has an inherent
shoricoming. While Il ssmmanarises the

raw data making Il conclse and
comprehensible, 1 does not show the
detalls thal are found tn raw dala.
Thert is a loss of information in
classtiving raw data though much s
gained by summarising 1t as a
classified data. Once the dala are
grouped Into classes, an individual
observallon bas no significance In
further stallstical calculattons. In
Example 4. the class 20-80 contalns 6
ohservalions: 25, 25, 20, 22, 25 and
28 Sowhen these data are grouped as
a class 20-30 in the frequency
distribution, the latter provides anly the
number of records I that class |Le
frequency = 8) but nt thetr aclual
values. All values in this class are
assumed to be equal to the niddle
value of the class mlerval ar class
mark {L.e. 25). Further statistical
calculations are based only on the

b el
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values of class puork and notl on the
alues af the observallons in that
cletss, Thts Is troe for other classes as
well. Thus the use of class mark tnstead
of the actual values of the ohservations
in statistical methods involves
considerable loss of information.
However, bemg able (o mike more
sense of the mw dala as shown more
thanmakes this up,

Frequency distribution with
unequal classes

Bynow you are fandliar with frequency
distribulions of equal class intervals.
You know how they are construeted onl
of taw data. Bul in some cases
frequency disiributions with unequal
class iniervals are more appropriate.
you abserve the frequency distribution
of Example 4, as in Table 3.6, you will

STATISTICS FOR ECONOMICS

notice that most of the ohservations are
concentraled in classes 40-50,
50-60 and 60-70. Thelr respective
frequencies are 21, 23 and 19, li means
that out of 100 situdents. 63
121+23+19) stidents are coneenilrated
in Lhese classes. Thus, 63 per cenl ane
in the middie range of 40-70, The
rematning 37 per cent of data are o
¢lasses 0-10, 10-20, 20-30, 30-40,
70-80, BO-90 and 90-100. These
classes are sparsely populated with
ohservations. Further you will also
notee that observatons tn (hese classes
devitite more from thelr respeciive class
marks than in comparison (o those in
olher classes, Bul If classes are (o be
formied in such a way that class marks
colnclde, as [aras possible, o a valoe
arotindd 'which the observations in a

TABLES T

Class Obserilbis FroquusTiey Oass

Mk
-0 i} 1 5
14240 iy, 14, 017, 122 14, 12 14, 14 B |5
2030 96, 25 20, 22, 25 28 i 35
M0 b = R s . i L 7 by £
445 A0 44, 40, 44041, 40, &1 40, 41 H 42 5
A5G0 47 40 40 A5 45 4T 40,465 48 485 440 460 12 475
50-56  &l. 53, 5. 50, 51. 50, 54 7 525
55-00) 54, 56, 55, oF. 5. Hii. 54, 56, 54, 57. 50, 55,

55, Bh. i 55 4 K75
ol-an el BB 6, 6, G0, &2 6T, 6, &2 In Eh
5-T0 hin. 6l 66, L 66 65, 65 o G5 H T
Fos0 0 FOUTE.TU, 7670, TL i i
BO-00 &R OE2, B2, M0, B5 5 5
W 100 (Hd, 1OM), SR, ZHD 4 5

Torad 1

b el



ORGANISATION OF DATA

class tenid to concentraie, then unegual
class Inlerval IsmorE appropriale.

Table 3.7 shows |he same frequency
disittbution of Table 3.6 1 lerms of
unegul casses. Each of the classes 40—
B}, 560 and 60-70 are splil nto 1o
class 40-50sdrded mto 40-45 and 45—
BO. The class 50-60 15 divided nto 50-
55 and 55-60. Anvl class 6070 1s divided
nto G0-65 and B5-70, The new classes
4045, 45-50), H-5b, 5560, 60-65 and
G570 have class interval of 5. The other
classes: 0-10, 10-20, 20-30, 30-40_ 70—
80, BO-90 and 90-100 retam their old
cliass interval of 10, The last colomn of
thits Lable shows the new values of class

marks for (hese cdlassss, Compars them.

wilh the old values of class marks m Tahle
A.6. Nottee that tho ohservattons tn these
classes deviated more from theirold dlass
mark valies than Uisr niew class mark
values. Thus the new class mark values
aremore representstive of the dala in these
climses than the old vahies,

Figure 3.2 shows the frequency

pe 153

The class marks of the Lahle are plotied
on X-axis and the frequencies are
plotted on Y-axis.

B Actlvity

* i you compare Figume 3.2 with
Figure 3. 1. what do you observe?
Do you find any difference
butween them? Can yon explain
the difference? _I

Frequency array

So far we have distussed the
claasification of data'for a continuous
variable using the example of
pereenlage marks of 100 students in
mathematics. For a discrete variahle,
the classification of its data Is known

as a Frequency Armayy. Since a discreie
variable takes values and nol

intermediaie fractional values botween:

two Iritegral values, we hiave freguericies
that correspond o each of its mntegral
valuges:

The example in Table 3.8 lllusiraies

a Freguenwy Armay.

curve of the distribuiton in Table 3.7. Tatile 3.8
Frequency Array of the Size of Honseholds

B =3 Stee af the Niumnbser of
_ = s Dfrtane ied Fleiisetinbels

&= o q . i3

. . - 4 4 1

E ] : 1 i3 -;F:-' 5 lﬂ

=5 : i ?

! i B 40 | j z 3

L L 1] B @

Fig. 3.2: Frequency Camwe Tatal ined

Midess
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The variable “stze of the househaold”
15 a discrele variable that only lakes
mitegral values as shown In the table,

6. BIVARIATE FREQUENCY DISTRIBUTION

Very aften when we take a sample
_from a popralation we cotlect more than
one (ype of information from each
element of the sample. For example,
suppuse we have taken sample of 20
companies frim the list of compunies
beise in a cily. Suppose thal we colfect
tnformudtion on sales and expenditure
on adverlisements from  each
company. In this case, we have
bivariale sample data. Such bivariale
dala can he summarised using a
Binariate Frequency Distribution

A Hivanate Freguency Distribution

can be defined as the frequency

distribution of two variables.

Table 3.9 shows Lhe [freguency
disiribution of two vartables, sales and
adverlsement expenditure (in Rs,

lakhs) af 20 companies, The values of

aales are cliassed in diffFrent eslumns

STATISTHES FOR BCOROMICS

and Lhe values of adverttsement
expenditure are classed I different
rows. Each cell shows Lhe frequency of
the corresponding row and columr
values. For example, Lhere are 3 lirms
whose sales are between Rs 135 and
Rs14b lakh and thelr advertisement
expenditures are between Rs 64 and
Hs 66 lhousand. The use of a bivartaie
distribition would be laken up In
Chapier B on correlation.

7. CONCLUSION

The data collected from primary and
setondary sources are raw or
unélassified. Once the dala are
collected. the next step s (o classily
them for further statistical analysis;
Classtfication brings order in the data.
The chapter enables vou (o know how
data can be classilled Lhrough
frequency  distributlon o a
comprehensive manner. Orice vou

know the lechnlgues of classiflcation,

It will be easy for you lo construct a
frequency distribution. both for
conttuous and diserete vartables.

TABLE 38 . N
Hivariate Frequency Distributton of Sales (ln Lakh Rs) and Advertisement Expenditure
(1l Thousand Rs) of 20 Firms
\\\ 1iz-125 1X5-J35 135-145 145-155 [I55-165 I6o-17f5 Thledl
264 2 1 3
[ 1 a 4
G3-AH 1 1 2 1 H
GhH-T0 2 3 4
T 1 ] 1 L 4
Tofnl 5 5 1] 3 | ! 20

Midess



ORGANISATION OF DIATA

- 'ﬂnﬁﬁmmwﬁrmmm

. :hﬁmumnytmtﬂhnmunqhmhuwthnmmqm:mlm of
wyariable are dhlﬂbuttd i an! clisses wlong with their
mrﬂpnmllugdﬂﬂ

s Eithor ihe cluulhﬂlwlﬁhlmtdnﬂlhﬂlhwm
e Exclusive Method,

. Mmmuuwwmmnhwmmmmmiﬂﬂm
Inclusive Method,

= In a Frequency Distribublon, further statistical calowlations sire
bised only on the class mork values, Ihstead of values of the
Dlservatiens. ""r

. "“Hl'#ﬁnﬂshmiﬂhn hmndmmqhnwuyﬂmi I:hutm“

rach class comes possib mhmumggf
:mﬁm eﬁ#ﬁu& :a nmml:.}ul mu;nwu:mmg; ~ f

r

L. Which of the follswing pllormatives = ue?

(il The closs midpoint s cgual 1o
tal, The average of the uppor class limit and the lower class lmit
(bl The produet of upper ebass Hmil and (e lower Class Hmil,
Ir} The mtio of the upper chiss limil .rtnd the lower clnss limil
1) None of the above.

i) The frequency distribution of two variables ts known as
(:t) Univariate Distribution
Ikl Bivariaie Distelbiaiion
le] ‘Mullivariate Distritiation
[d] Mime of the abaee

{ilt} Siatistical caleulntions n clissiiied data are based on
(al  the actual valiss of abservallons
) the uppy:r vl imils
[e)  the lewer dlass [mils
fit], the class midpoints
(tv) Range is the
laf difference belwieen (e lirgest amd e smallest observalions
b difference Belween Lhe smallest and e larvest obscrvations
fel nvernase of the lorgest and (he smallest chsenvotions
{d) matio of the Iargest to the smallest observntion

s el
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2, Can there be any advantage in classifying things? Exploin with an
example from your daily life.

3. Whal is a variable? Distinguish between @ discrele ond 4 continoeis
varinhie.

4. Explain the ‘exclusive” and “imolusive’ methods used in classificalion of
it

5, Use the datn in Tahile 3.2 that relnte (0 monthly bhouschald expenditore

{in Bsi on food of 50 houschalds and

(I} Obstain the mnge of momhly bovschold expenditore on food.

() Divicle the moge {nie approprinie number of loss inlervals and pbdain
the freduiency dsiribalion of expendiioie.

fif] Fimd (he pumber of houssholds whose monthly exponditure o food i
o] less than s 2000
(1) more ihan Rs W00
(£ bitween Rs 1500 amd Bs 2500

6. In n efty 45 familles wore sioveyed for the mumber of Coll phiooes ey
used: Prepare a frequency army based on their replies ns recorded below,
1 3 & 2 2 24 EMAYL 2% 34 3 '3

4 3 2 3 2 2/ ¥ &.2. 1T 5 I 5 13
2 & 2 7 4 2 4 3 4. 2,0 3 1 a4 3

7. What is "loss of mformation’ in classificd data?

8. Do you agree thot classified data bs bettor han raw dala? Why?

4, Distinguish between anivarinte and bivarinte froquency distribution,

1o, Ih';mt u Eu[umt.? tl:lw-triimr.lm by inclusive method taking class mierval
of 7 from the llowing dutn

28 17 16 22 20 21 23 27 18 12 7 2 9 4
1 8 3 105 20 18 12 8 4 33 27 21 |5
3 36 27 14 9 2 1 6 32 31 29 I8 14 |8
15 11 9 F 1 & 37 3 25 26 24 20 10 35
19 20 § 9
P “The quick brown fox jomps over the fozy dog”
Exomine the above sentenoe carefully and note the numbers of Ietters in
each word, Treating the mumber of letters a8 o variable, prepam a
frequency urmay for this dota.

s
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From your old mark-sheels find the marks Uil you oblalned In

maittemuaties in the previots clisss ball yearty or snnosl couitions.
Arrange Uhiem yesr wise. Chetl whiethior the marks you have secumed

in the subjeed is a varsble ofnol: Also see. i over e years, yan
have improved In mathematics.

s



