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1. INTRODUCTION
Ini the previoas chapler. you have read
aboul (he tabular and eraphie
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representation of the data In this
chapter, you will study the measures

ol central lendency which 15 a

numerical method to explain the dala
in brief. You can see examples of
summansing a large sel of data in
day-lo-day life, litke average marks
ohitatned by students of aclass ina Lest,
average ratnfall in an area, average
production i a [Aclory, averase nomne
of persons living tn a localily or
working i a {irm, elc

Batju 15 a farmer. He grows food
grains In hts land In a village called
Balapur in Buxar districl of Bithar. The
village consists of 50 small farmers.
Batu has | acre ol land. You are
interested tn knowing the cconomic
conditon of small farmers of Balapur.
You want Lo campare the economic
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MEASTIRES OF CINTRAL TENDENCY

condition of Batju in Balapur village.
For thts, you may have (o evaluaste the

size of his land holding, by comparing

with the size of land holdings of olher
farmers of Balapur. You may like 1o see
if the tand owned by Balju is -
1. above average inomiinany sense (see
the Artthmetie Mean)
2. above Lhe stze of what hall the
[armiers own [see Ui Mediam
4. above what mostof the farmers own
{see the Mode)
[0 order (0 evaluaie Batju's elative
peonomic condition. you will have (©
summanse the whole sel of dala of land

haldings of e farmers of Balapur. This.

can be done by the use of ceniral
tendency. which summarises the data
In a single value in such a way that this
single value can represent the ealire
data The measuring of central lendency
15 away of summarising the datain the
form of a typleal ar represeniative value,
There are several stalistical
measures of central tendency or
“averages”. The three most commonly
used averages are:
= Anthmellc Mean
* Median
+ Mode
You should note that there are two
mare Lypes af averages Le. Geomelrie
Mean and Harmonle Mean, which are
suliable in certaln sllualions.
However, (he present discussion will
be ltmiled to Lhe three types of
averages mentoned above.

2. ARITHMETIC MEAN

Suppose (the monthly tncome (in Rs) of

six families is given as:

1600, 1600, 1400, 1525. 1625, 1630
The mean family Income 1s

oblatried by adding up the incomes

and dividing by the number of

families.

— 150 + 1500 + [ 400+ 1625+ 1625 « 161D
6

=Rs 1.547
It tmplies that on an average, a
family earns Rs 1,547,
Arithmefic mean is the most

commonly used measure ol central

tendency. I 18 defined as the sam of
the values of all observatons divided
by the number of ohservalions and is
usually denoted by y . In general, I
there are N observations as X, X, X,
v then Lhe Arithmetic Mean 15 given
by
= i+ X+ X+ 4Xy
™

The right hiand side can be wiillen

EI'M=| xi )
as —  Here, | 15 an tndex
N

wiilch fakes snccesstve values 1, 2,
2..N.
For conventence, this will be wititen in
stmpler form without the index 1. Thus
=
3"1=-'"?‘ . where, ZX = sum ol all

observations and N = totat pumber ol
nbservations.
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How Arithmetie Mean Is Caleulated

The calculation of artthmelic mean can

be sindicd under two broad eategories:

1. Arithmettc Mean for Ungrouped
Pati.

2, Arithmetle Mean jor Grouped Dala.

Arithmetic Mean jfor Series of
Ungrouped Data

Direct Method

Arithmetic mean by direct method 15
the sum of all phservalions 1n 3 sefies
divided by the total number of
ohservalions.

Exampie |

Calrulale Avlthmetic Mean from the
dala showing marks of students i a
class inan economics test: 40, 50, 55,
78, o8,

LTATISTICS FOR BECONOMICS

The average mark of studenis In the
economics test 1s 56.2

Assumed Mean Method

If the nuniber of ohsavations n Lthe
data ts more and/or [loures are large,
it 1s difftcult to compute arthmetic
mean by direct melhod. The
compulation can be made easler by
using assumed mean method.

in order o save Ume in calculaling
mean from a data sel containing a larpe
number of observations as wedl as harge
numerical figures, you can use
assumed mean meithod. Here you
assume a particwlar ficure o the data
as the arlihmeiic mean on the basis of
logic /experience. Then you may Lake
deviations of the said assumed mean
trom each of the observation. Yoo can.
then, take the summalion of these
deviatens and divide 1L by the mumber
of observallons in the data. The aciual

X =EK anthineile mean is estimaled by laking
N the sum of the assumed mean and Lhe
_ - ralto of siun of deviations to number of
=Sl 5‘; 178158 Bed ohservatlons, Symbolically,
MEAN

s KEKAxk % % =

[HEIGHT IN INCHES)

MEAH__EJ{ ~ 54 +T774 67467 FH6+6H 62456+ 38 _ B3l _ 59"
i 3 3 1 ] L ;I MEAN Eq i

i te A0 30 4o BH 0 8D £ gn qg o0
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MEASIURES OF CENTRAL TENDENCY

Let, A = assumed mean
X= ndividual observations
N= total numbers ol observa-
ttans
d = deviation of assumed mean
from ndividual ohservation.
Le.d=X=A
Then sum of all deviations 1s nken
as Zd=Z (X-A)

*d

Thien BII.C{H

5 toget X
< sd
Therefore. X =A e

You should remember that any
value, whether existing in the data or
niol. can be taken as assumed mean.

Then add A and

However. in order to stmplify the

calculation. centrally located value in
the dats can be selected as assmmed
THEALL

Example 2

The following dala shows the weckly
Incore of 10 families.

Famtfy

A B & n E F 6L H
| |
Weeklyy Incomic (n Rsi
B50 TOO0 L 7R SO0 B0 220 2500
A0 i

Compute mean famtly Income.

TAHLE 5.1
Computation of Arithmetic Mean by
Assumed Mean Method

Fuamilkes.  Ineome  d=X - 850 d
Xl =X -85/ 10
A BHI & 1]
n TOHN -150 +15
C LY -yl i)

&l

b 72l ~10d) -1
E 00 +4 150} =315
F Hi T 77
G 4720 430 —43
n 00 +1650 =165
| 400 —55d! —45
| T A1 -0

1160 +2660 +6b

Arithmetic Mean using assumed mean
method

X =A *-%“4'51-1 L (26601710
=Rsl, 116,

Thus, the average weekly Income
of @ family by both melhods 1s
Rs 1,116, You can check this by using
the direct method.

Step Devialion Method
The calculations can be further
simpltfied by dividing all the deviations
tiken from assumed mean by the
coramon factor 'c’. The ohjective 1s (0
avold large numertcal figures, e, i
d = X —Ats very larpe, then fnd d.
This can be done as ollows;
d X-A
d'=-= \
C C
The formuta ts given below:

,‘T{'=ﬂ+—N—xr.

where d'= (X - Alfe. © = common

factor, N = number of observations. A=

Assumetd mearn.

Thus. you can calculate the
arithmetic mean in the example 2, by
the slep deviation method.

X=850+266/10)x 10=Rs 1.116,
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Calculation of arithmetic mean for
Grouped data

Discréte Series
Direct Method

in case of discrete series.
frequency againsi each observation is
multiplied by the value of the
obsrrvation. The values, so obtalned.
are sumimed up and divided by the total
mumber of frequencies. Symbolcally.

- MX

=3

Where, Y 8= sum of the produet
of vantables and frequencies.
7= sum of frequencles.
Exampie 3

Plots tn a housing colony come in ouly
three stzes: 100 sq. melve, 200 sq.
melers and 200 sq. metre and the
number of plots are respeciively 200

50 and 10,

TAOLE 5.2
Computation of Arithmetic Mean by
DMrect Method

Totstein Nooof o'=X_200
Sqomre X Poisyl )X Lt it

J0 400 o -1 200
2 ) 10000 0 0
00 10 q000 = 10

250 2N o 100

Artthmetic mean using direct method,
X 33000

K= =

= | 26.92 Sqf. mztre
M 2l i

STATISTICS FOR ECONOMIUS

Therefore, the mean plol size in (e
housing colony s 126.92 Sq. metre.

Assumed Mean Method

As In case of individual serles Lhe
calculalions can be simplified by using
assumed mean method, as described
earller, wilth a simple modificaiton.
Since frequency () of each tem s
given here, we mulliply each deviation
() by the frequency o ged [, Then we
get Y fd. The next step s to et the (otal
of all frequencies Le. XL Then find oul
¥ fdy L [ Finaily, the artthmetic mean

=R ) ' |
15 caleulated by, X =A +EI_ using
assinned mean method,

Step Demtation Method

In this case. the deviations are divided
by the common faclor ¢ which
simphifies the calenlation. Here we

d
eslimiee d = L__=

reduce Lhe size of numerical figures for
caster calenlation. Then pet id and X
The formula for adthmetie mean using
siep deviatton method ts given as,
= .5 [
X =Adi—p
Xy
[ Activlty
»  Find the mean plor stee for the
datn given in example 3. by
using step dewlation  and
asstimed mean methinds. _1

In urder Lo
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MEASIURES OF CENTRAL TENDENCY

Continuous Series

Here, class lnlervals are phien. The
process of caleulaling artthmelle mean
tn case of continuous series |s same as
thal of a discrete serles. The only
difference 1s thal the mid-points of
various class Intervals are taken. We
have already known that class inlervals
may be exclustve or inclusive or of
unequal size. Example of exclusive
class mterval 15, say, 0-10, 10-20 and
s0 on. Example of inclusive class
interval 15, say. 0-9, 10-1%and so on.
Example of unegual class tnierval is,
say, 0-20, 20-50 and so.on. In all these
cases, caleulaton of arthmetic mean
1s done In a similar way.

Evample 4

Calrulale average marks of the
fallowing studenis using (a) Hrect
method  (b) Step deviation method,

1

Dhrect Methaxd
Marks
G100  10-20 330 3040 40-50
R G-
Nodff Stdenls [
5 12 15 25 B
3 2
TANMLE S
Computstion of Average Marks for
Exclusive Class Intaryul by Direct Method
Mk Ne s M i dsmdm B
1 srfemifd vl (2 1a
i} iy
i 2 a4 {5l i
010 5 5 9% 4 45
1020 [2 [ 80 -2 20

2030 15 25 07 -1 15
030 a5 5 /7S 0 0

40-5b B E L 1 B
50)-60 3 L 2 [
70 2 65 130 3 fi

70 216 .34
Steps:

1. Obtain mid values for rach class
denoted by m.

2. Oblatn Xim and apply the direci
method formula:

g=Xm 2110 _ a5 38 marks
ur 70
Step deviation method
m-A

1. Obtatn II'=T

2. Take A= 36, (any arblirary gure).
¢ =oommon [actor.

=34 x 10

4
X :m—'j;f xc=354+

= 30. 14 mirks

Two Interesting properties of A M.

{1] the sum of dieviatons ol llems
aboul arithmeticmean is always egual

(o zeto, Symbaolically, ¥ (X- X)1=0,
(1) arithmetic mean 15 allecled by

extreme values, Any large value, on

elther end. can push 1t up ar down.

Weighted Arithmetic Mean

Somelimes I is important Lo assign
weighls Lo various llems according Lo
thetr importance when you calculate
Lhe arithmele mean. For example,
lhere are two commodities, mangoes
and potatoes. You are inlerested in
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finding the average price of mangoes
(F,) andd potatoes (P}, The afthmelic

Pt B

mean will be—=———_ However. you

might want to give mare importance (o
he rise n price of polaloes [F,). To do
his, you may use as ‘welghls’ Lhe share
of mangoes tn the budgel of Lthe
consumer (W) and the share of
potatoes mn the budget (W), Now the
arithmetic mean welghited hy the
shares In the budgel would

WB WP,

be W, =W,
In general the weighied arithmetic
mean 1s given by,

Wik, WK W,  TWH
W W+ W, LW
When e prices rise, vou may be
tnterested in the rise tn prices of
commuodities thal are more imporisnt
o you. You will read more about if in
Lhe discussion ol Index Nombers
Chapler 8.

» Check propepty of arfitometie
mean for the-fpllowing exampls:
X 4 &0 8 10 12

* [ the above éxample I mean
s fnereased by 2, tHen whal
happens Lo e individoal
abservatlons, -

o it Uhvee (iewam dicnsise by
2. then whal should be the
vittues of the lasi two ttems, wo

STATISTICS FOR ECONOMIUS

thint mean pommins: lhe samo.
* Replee the value 12 by 960
Wil lisppens lo the srithmetic

3. MEDIAN

Median 15 (hal postilonal valie of Lhe
vartable which divides the disiribulion
Into lwo cqual parls, one parl
coanprises all values prealer ian or
equal to the medisn valae and the other
cornprises all values less an or equal
Lo I, The Median is (he “middle”
element when the data sel Is
arranged n order of the magniiude,
Since the mediarn Is determinged by Lhe
position of different values, Il remains
unaffected f, say, the stze of the
largest value vreases.

Compulaiion of mediorn
‘The medtan carr be castly computed by

sorting the data from smalles! to largest
and finding out the middle value.

Example 5

Suppose we have (he lollowing
ohservation inadata set: 5, 7,6, 1, B,
10, 12, 4 and 3.
Arrangine the data, tn ascending order
vou have:
1.3.4.5,6.7.8. 10, 12.

!

The “mitddle score™ 1s 6, so the
median Is 6, Hall of the scores are larger
than 6 and hall of the scores are smaller,

Il there are even numbers In e
dala, Were will be two observallons
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MEASIURES OF CENTRAL TENDENCY

which [l In the middle, The median in
this case 1s computed as the anthmetc
mean of the two middle values.

*  Fimd maim oo metiinm. for all

fonr values of the series. What
dhis o iilerve?

TABLH A
lean and Median of different sertes
;. L x ) i N ! -

Viduiew

A 1, 2.8 L)

B 1..2. 30 ?

c 7
D o

1.2, 300
1.2 3000
* s medinn affceted by extreme
values? What are outliers?
¢ s medism i better method thin
menn?
Example 6
The f{ollowing data provides marks of

20 students. You are required to
calculate the median marks.

26, 72, 28, 65, 29, 60, 30, 54, 32,53,
33,52, 35,51, 42 48, 45,47 46 33

R S

Arranging the data n an asceniding
order. you get

25,28, 29, 30, 32,83, 33, 85, 42,
45, 48,47, 48,51, 52, 53. 54, 60.
85. 72.

You can see that there are two
ohservations in the middle. 45 and
46, The median can be obtatued by
taking the mean of the two
observallions:

#5

45+486

h!ﬂ]’_lﬂn = =45.5 marks

In order to calculate medlan 1L 1s
impaoriant to know the posttion of the
median Le ttem/items at whitch the
median lies, The posttton of the median
can be calculated by the following
formila:

Postlion of median= % ftem

‘Where N =number of tlems.

You may nole LHat the above
farmuila gives vou the positton of the
median in an ordered array, not (he
median isell. Median is computed by
the formmla:

Median = size ft—zl—] iiem

[Hscretir Series

i case of discrele sertes thie posttion of

median e, (N+1)/2® 1tem can be
located through cumulative fregue-
ncy. The corresponding value at this
positon s e value of medlan.

Example 7
The frequency distnbutston of the
number of persons and thew
respective Incomes (in Bs) are given
below. Caleulate the median Income.
Ineame (in R, o 20 3 4f
Nomibrof persons: 2 i m A
in arder lo caleulate the median
income, vou may prepare Lhe
frequency distribution as given below.
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MEDIAN

%*#*i*iﬁx

38 4é 54
HEIGHT A —151" {lumr.:HEs:r
i i I 1 i A H“l‘?ln"“"_l | i
o Ilo 20 320 40 B0 &5 10 B0 Ado
TABLE 5.5 . i
precedins the median class,
Computetion of i e o = frequency of the median class,
”WEI" No.of F‘"’“M"‘f b =magmtude of the median class
fin Hs) persosill fequenapol Interval,
é:J J: 2 No adjustment is required if
:u: 0 [:' frequency 1s of unequal size or
30 1 20 magnitude.

The medtan is located in the (IN+ 1)/
2={20+11/2 = 10.5" abservation. This
can be easily located through
cumitative frequency. The [0.5®
observation les in the o of 16, The
Income corresponding to this is Rs 30
50 (he median income s Rs 30

Condiniennes Series

Int case of conlinuous series yon have
o locale the median class where
N/2™ jtem ot (N+1) /2% tlem] les. The
miediarn can Len be obiained as [ollows:

x=h

L N2
Mf'ﬂhln—l. —1

Where. L = lower Hmill of the median
class,
c.[. = comulalive frequeticy of Lhe class

Example 8

Faliowing dala relales lo dally wages
of persons working in a [aclory.
Compule the median datly wage.

[atliy triges drJTag
ah-4) 50-55 45-50 4045 3540 N5

25030 HE25
Nianlaer of werkees,
Fi 13 853 20 30 X3
25 14
The data 1s arranged in descending
arder here
In the zhove tlusirailon medlan
class 15 Lhe value ol (N/2)® llem
(Le 160/2) = B0™ iem of the series,
which les i 3544 class inierval.
Applving the formula of the median
as:
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MEASIURES OF CENTRAL TENDENCY

"TALLE 5.0
Computstion of Medlsm for Continnous
Series
Dcaily wovcadjers No. af. Crirmilotoe
(tn Bs! Warkers i) Froguency
20-25 4 14
25-30 pid 42
d0-d5 i3 (]
1540 Hi 105
H2h 20 125
4550 ih 140
5055 4 15
S5-4ilh 7 14
Médinn =L + @!?—ﬂ = h
A5+{BU=75h]
= % [40-35]
W
=R« 35.84

Thus, the medtan datly wage Is

Rs 35.83. This means that 50% of the:

workers are geliing less than or equal
to Rs 35.82 and 50M% of the workers
are geliing more than or equal to this
wage

You should remember that
median, as a measnure of central
tendency, is nol sensilive to all the
values in the serdes. [t concenirales
on the values of the ceniral fiems ol
the dala.

Quartiles

Quarules are the measures which
divide the data tnto four equal parts,
varh portlon containg equal number of
ohservations. There are three guartiles,
The first Quartile (denoled by 3,) or
lower guaritle lias 250 of the 1lems of
the distribution below 1t and 75% of
the llems are greater than I The secongd

a7

Quartile (denoted by Q ) ormedian has
5086 of tlems below 1t and 50% of the
observations above {1, The third
Quartle (denoled by Q) or upper
Quarttle has 75% of the lems of the
distribution below 1t and 25% of the
tems above 1L Thus. O, and Q. denote
the twr Itmits within wiich centrat 50%
of the data lies.

T

Percentlles

Percentiles divide the distribution tnio
hiumdred equal partls, so you can gl
94 dividing postiions denoled by P P,
B Pygo Py 18 the median value, |
you have secured B2 percenllle noa
management entrance examination, it
means (hal your posiition is below 18
per cent ol total candidates appeared
In the examination. I3 Lotal of one lakl
studenls appeared, where do you
siand?

Calenlation of Quartiles

The method for locating the Quarttle 15
same a5 that of the median i case of
individual and diserele serles: The
valueof Q, and Q_ ol an ordered series
can be obtained by Lhe following
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formiula where N 15 the number of
observalions.

(N + 1y
4

Q1=5!zenf‘ﬂﬁ:”“ e

Q= stze of Itern

Example 9

Calculale the value of lower quartile

from the data of the marks oblatned

by ten studenis in an examination.

23,26, 14,30, 18, 11, 35; 41, 12, 32.
Armanging the data in an ascending

arder,

11, 12, 14, 18, 22, 28, 30, 32,35, 41.

Ll
QI = size¢ ol ﬁ%]—j—r Hem = sige of
(101
4

= 2nd e+ .75 {3rd llem - 2nd Hem)
= |2+ .75(14-12) = 13.b marks.

I~ Actlvity
* Find out @, yourselt

lem = stze of 2.75™ (lem

|
5. MopE

Someitmes, you may be trieresied in
knowing the most typlcal value of a
series or the valae around wlilch
maxliium concenlrallon ol Ilems
occurs. For example, a manufacturer
would like Lo know the stze of shoes
thial has maxmum demand orstyle of
the shirt that ts more frequently
demanded. Here, Mode is the mosi
appropriale measure. The word mode

STATISTICS FOR ECONOMIUS

has been derved from the French word
“la Modce™ wluch signifies the most
[ashicnable values of a distribution,
because 1 Is repéated the highest
number of tmes in the sedes. Mode 1s
the mosl frequently observed data
value. It s denoled by M

Computation of Mode

Discrete Series

Constder the data set 1,2, 3,4, 4, 5,
The mode for this data 1s 4 because 4
areurs most frequently (twice) tn the
data.

Example 10
Look at the following discrele series:
Wriabie 10 20 20 10 5O

Frequency. 2 8 20 10 5
Here, asyou can see the maxtmum
frequency 1s 20, the valoe of mode 15

30, In this case, as there 1s a unique
value of mode, the dats s uriimodial.
Bul, the mode ts nol necessarily
unique, unitke arithmetlc mean and
median. You can have data with two
modes {b-modal) or more than two
modes (multi-modal]. It may be
possibie thal there may be no mode if
no vahie appears more [requent than
any other value i the distnbution. For
example. tnasertes 1, 1.2,2,3,3, 4,
4. there Is 1o movle.

H E h g Hﬂ_ﬁh

Uiirneted Daia Aymerdull Pafn
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MEASIURES OF CENTRAL TENDENCY

Conttniuous Serfes

In case of continuous frequency
distributlon, maodal class 1s the olass

with larges! frequency. Mode ean be
calenlaled by using the formula:

D‘.
b =D
Wher: L= lower Hmil of the modal class
D= difference between the frequency
of the modal class and the frequency of
the class preceding the modal class
(tgnoring stms),

D, = dilference between (he frequency
of the modal class and the frequency of
the class succeeding the modal class
(tenoring signs), .
h= class mierval of the distrthution.
You may nole Lthal In case ol
continuous series, class inlervals
should be equal and series should be
exclustve Lo calculate the mode. [fmid
potnts are @ven, class ntervals are (o
be obtatned.

Example 11

Calculate the value of motal worker
family's monthly tncome from the
following data:

Less than comulative frequency distribution
af Income per month (in 000 Rs)

M =1+ =T

{teame par modjih Crommibalive
(e D s Freguency
Lexs thon 50 a7
Los= thap 45 05
Lamss thuin 40 80
Larss thun 45 &
Larg= thum 20 =)

0
Less than 25 30
Less than 20 12
Less than 15 4

As you can see this 15 a case of
cumulative frequency distribuntion, In
order to calculate mode, you will have
Lo convert it into an exchisive series. In
this example, the series is in Lhe
descending order. This able should be
converted Inio an ordinary frequency
table (Tahle 5.7) to determine the
modal class,

Ineoiris Crobip Froguiemiiy
{in 0080 Hz) )

45 50 yp—a5 = 2
45 UE-40 = B
S50 r-50 =10
3036 HO - B0, =20
Fise ] k- 30 =30
U5 H-12 =18
1520 2- 4 = B
115 4

The value of the mode Hes in
25-30 class mmterval. By tnspection
also, it can be seen that this s amodal
i-dass,

Now ;I..*—'E'E.l]“J = (30— 18)= 12, Di=
(30-20)=10. h=5

Using the formula, you can obiatn
Ihe value of e mode as;

M,, (in '000 Rs)

¥

xh
DL'*'D;.

M, =L+

:‘254—

5=27.273
12+10 L

Thus the modal worker family's
monthly income 1s Rs 27 273,
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MODE
6? 46 &4 62 b6
I-tElEHT (N IHCHES]
DE

MOBE=6T"

i A _E L i

B &0 TD o GO

s A shoe company, making shovs
for adhilts only, wanis (o kiow

the most popular sivc of shocs.
Which average will be mdst
for 1?

* Which overage will be most
uppropriste for ihe cotapanies
proditcing the fullvan;, @mjs?
Why?

(1 Bluries anul notebonks
() School bags
(i) Jeuns and T- ‘ib]zis

s Tuke @ amull 40 in your
class to know thé studenis®
preference for Clinese food
using appropriate measune of

Letidinoy.
*  {Commede be located mnpﬁimﬁ}'?‘_l

5. RELATIVE POSITION OF ARITHMETIC
MEean, MEDIAN ARD MODE
SUPpoSE Wi eXpress,
Arithmelte Mean =M
Medtan=M
Mode=M,
Thie relaitve magritude of the three

are M>M>M_ or M_<M«<M_{sulfixes
occurming In alphabelical arder). The
median s alutays belween the
arithimetic mean and the mode.

7. CONCLUSION

Measures of central tendency or
averages are used (o summanse the
data. It spectlies a singie mos(
represeniative value o desertbe the
data set. Antthmetic mean ts the most
commonty used average, |1 s simple (o
calculale and is based on all the
observaltons, Bul 1L is unduly affected
by the presence of extreme ilems.
Median 1s a belter summary for such
data. Mode 1s genermally used to describe
the qualiiative data. Median and mode
can be eastly computed graphically. In
case of open-ended distiibntion they
can also be eastly computed. Thus, 1t
is impaortant to select an appropriate
average depending vypon the purpose
of analysis and the nature of the
distribution.
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*  Themeasure of central trmdency summuarises the dninwith o singlc
vale, which can represent the entive dnta.

¢  Arthmetlc mean 1s defined as (e sam ol Die valies of ull obsorvabions
divided by the number of absenaitions,

*  The sum of deviations of loms from the afllmetle menn & dlwoys
equal lo wero.

. Enmeﬂmrﬂ- it s mmporinmi to assign wolghis fo varioos jlems

to their importamoe.

= Median i3 the centrad vatue of {e distribution in the sense that the

titimibir of values less thun the median ks egual to the number greiter:

Lhmn the median.

Quurtiles divide the (oinl sct of valnes mto four equal paris.

Mo is the value which ecturs most frequently,

EXERCISES

1. Which average would be suiinbie in the following. cuses?
{i} Avermge stz of moadymade garmoents,
(i) Average imtelligence of students in a elass,
i) Average production in n factory per shift
liv] Avernge wage in un ndusirial copeem.
v Whon e saomoof ahsalute devintions from avernge s e,
ivi) Whem quantities of the wariable are in matics,
{wit) I csse of apen-smded frequency distribution.

2. Indicale (he most appropriote allernative from the multiple cholees
prowvided agninst cach question.
il The most sullnble nvernge for qualiintive measurcment is
@) anthmetie mean
(b) median
f¢l maodi
[d) ‘geometrie mism
lel momeof [he above
(i} Which average is affected most by the presenice of extreme liems?
) median
{b) modde
[o] arithmelic mean
Id} oome of tho nhove
(it} The algebric sum of deviation of a set of n valies from AM. is
o) n
ib) 0
fe] 1
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(d) none af the above
lAns. L) bs (1) & (@i L]

v Commen whether the following stntommmits are e o jilse

{ii The sum of deviation of items from median is zoro.

() An averuge akome s el enongh o compame seres.

(i) Arithmetie mean ks o posiioanl valoe,

{iv) Upper quartile’ s ithe lowest volue of lop 25% of items.

(vl Medinn s unduly affected by extrome observaiions.

[Ans: (i) False () True (i) False (iv] True (v False]

If the arithmetie mean of the data ghven below bs 28, find (o) the missing
Frequency, and (b) the medisn of the series: '
Profii per retail shop (i Rsl 010 10-2020-3040-40 40 50 50-60
Numiber of reiail shops 12 18 47 - 178
{Ans: The walue of missing frequenscy 15 .20 and yidue of the modian is
s 2741)

The following lable gives the daily neome of len workers in o Belory.
Find the oniitimetic mean. W -
Workers A B C D E F. .6 H 1 i
Delly Income fin Rs) 120 150 180 200 250 300 220 150 370 260
(Ans. s 2400

Following information periains to the daily meome of 150 families.
Caleniate the arithmetic mean,

Ineanwe fin Ry Number of families
Mure thun 75 150
i B.:n 140
Y 45 115
. 106 95
s 70
125 Bl
1356 40
145 25

I;-I’Lna Hs 116.3)

The shee of lund holdings of 380 {omilles inoo villagle i gven below. Find
the medion siee of lnnd holdings,

Size of Land Holdings (in acnsa)
Less than 100 100-200 200 - 300 300400 400 nnd shove.
Number o familles
40 84 148 4 da

(Ans. 241 22 seres|

The following seres rwlates (o the daily income of workers employed in
n firm. Compute o} highest income of lowest 500% workers (b} minimum
ncortie earned by the top 25 workers and (¢) maximum Income earmied!
by lowest 255 workers:
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Dally fncome fin B! 10-14  15-19 2024 2524 3034 4590
Number of workers 5 1 15 20) 1 5
(Hinl: compulc mcdian, lower quorile ool apper guartile.)

fAns. o) Hs 25 11 (b)) Bs 1902 (¢ Rs 29.14]

9. The following tahle ghves productlon vield in kg per hectare of wheil of
50 farms 0 a vilbye, Caleulste the menn, mettan and miode values

Preduction yield (fag. per hectare)
B0-54 5356 5G5-50 5962 6265 BH-6Y 6Y4-T1 T1-74 T4-77
Number of farms
4 B 14 30 38 25 6 1 &
(Ans. menn = B3L82 kg per hectare, medinng-= 63,67 ki per heotare,
mode = B3 20 ki per hiectore)
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