


Measuresofentral Tendency
CentralTendency

:

-

The single expression can represent
the whole group .

This single expression
11

in statistics is known as "Average.

cars central value

Measures

-
↓
I

Mathematical positional Special
Averages Averages Averages
↓,

Quantitative Data
↓ ↓

↓, m) Median (M) a) moving
Mean
I, as Mode (2) Average

D Arthemetic Mean (AM)

I
b) progressive



2) GeometricMean (GM)
Average.

3) Harmonic Mean (HM) !
patition values
↳Two parts -> Median

↳ four parts-> Quartiles
↳ Ten parts -Deciles
↳ 100 parts- percentiles

1)Xthemeticear :

Arthemetic mean is defined as "the sum

of all observations by now of observation

Denoted by (a) AM

Formulasforcalculating



Direct Method
-

I

↓IndividualDiscrete Contineous

Series Series series

↓, ↓ ↓

=Xi =xi :Exi
M

↓ ↓ to
EXi = Efixi

Xi : Mid
Sum of all = Sum of the value

individual product of of class
Observations

observations Interval

n = notof their respective Efix ;
observation

frequencies

N : Sum of all the Ifrequencies.



↓,
= Sum of the

product of

observations
their respective

frequencies

N : Sum of all the
frequencies.

-IndirectMethod

I
-

Y

Individual Discrete :

Continuous

↓ ↓
Series Series

N %: A+&= A+dx



A : assumed Mean A = Assumed

mean

n : roll of Observations
N = Sumof

dx = Xi - A I
dx = Xi - A Ifrequencies

: A+id
A = Assumed Mean

dx = Xi - A
-

N = Sum of frequencies
Xi= Mid value of

Class interval



③ep Deviation method
(continuous Series

7

Amcre X: A+idi
A :

Assumed Mean

di:
A

N = Sum of frequencies

C =
class width

Xi : Mid value of class interval



propertiesf Am :

1) Sum of the deviations of all

observation from their A . m

is"zero"

i .e [CXi -*) : 0

Eg : Marks ofStudent 'x
(Xi - X ]

A 45 D .25-

L 43
- 0 .75

E 39 - 4 .75

M 48 4 . 25

/



Ang Marks of X =
45+43 + 39

us
= 43 .75

② sum of the squares of deviation

from their respective mean is
minimum.

2 (Xi-) Minimum
&

③If all the observations are

say constant 's then mean is
also -> K



① Mean is effected by both

origin and scale.

-

Y = a + bx
-

↳L scale

origin

: y= a b(x)
Ego
=Tanuja(Xi) #ounika(i)Subjects
-

40 122 A

45 137 L



46 140 E

44 134 M

-
= 133 . 25

T = 2+ 3(x]

= 2 + 3(43 . 75]
= 133 . 25



⑤ CombinedMean

if n , -> observations having
*, mean

if n2 -> observations having
Y Mean

then combined Mean of
U1 + 12 : n observations

n



6) CorrectedAnthemeticMean :

If some of the given observations

wrongly taken as data and we

correct the observations.

correct Sum

ThenCorrected A .m =-

Nolof
observations

Correct Sum

= wrong sum-(wrong observ
ations

sum)
+ Currect observation sum



wrong Sum : Wrong
A -MX

Nol of observations

solution :
-

not of observations : 50

wrongmean : 39 . 2

wrong
observations : 52

,
23

correct observations : 25 ,
32

Wrong Sum Wrong Mean x Nolof
Obser

= 39 . 2450 : 1960



correct Sum : Wrong sum

(wrong) + Correct)
= 1960 = (75) + (57)

= 1942

Correct A M =
correct Sum

To
se



*Heighted Anthemetic Mean :

observations weights (Based on
- -

Relative
x / 1

Importance
42 2

E
23

dy 4

weighted Anthematic =

EX ;Wi
-

Mean EWi



* GCometricMean : (G .M)

Defined as the nth root of the

product of all the observations
in a given series.

x
, M2 , &z, - - - ... Den are

'n' observation
↑m

G.M = (x , x42 xUzx ... .. X(n)

for two observations
G . m : Caxbs'
G .m = ab



for three observations

G .M = Caxbxc)"3

Gm:

-forIndividualseries :

G .M : Antilog on
= nowof observations.

-fudisseriea



N = Sum of frequencies.

fi : frequency of 2 ; observation

-> G . m for Continuous Series

am
.antiloggi
di : Mid value of class interval

N = Sum of frequencies

fi : frequency ofa observation



*inding outlog ofany
By using ordinary calculator :--

log(x)

- 15 times root for "c"

-> subtract fram Step#

- = 0 . 000070271

value
* Findingouttilog ofany-

By using ordinary
calculator :-
--

Antilog (2)
-> 227695

->



-> "X
,
=
" Simultaneously

19 times

* Fundingoutthroot of any
Ivennumber bying anary
Calculator . Yu
- (a)

-> "15 times roof

-> " "

- n

- "*1"
-> "X" "E" Simultaneously

15 times.



Propertiesof G . m :

-> If one of the observation is
zero then G . M is alsoo

- It one of the observation is

negative then G .m is not

defined.

-> G .M(X . y) = Gm(x) · G. m (y)

->S .m()=
-> G .M is also effected by both

origin and scale



y = a+ bx

amofy = a + b (G -mofx

-> Combined G . M
-

If N, -
observation

N2 - observations
-> G2

Combined G .M =

AntilogGUclog



Harmonic Mean : (Hm)
--

The reciprocal Average of AM

is harmonic Mean

- Hm for individual Series :--

Hm:
n = notof observations.

-> Hm for discrete series-
-

N
H .m =-

E



N = Sum of frequencies

-m for
continuous series

Hm

=
Xi = mid value of class

interval

N : Sum of frequencies.

Propertiesof H . M:

* Hom is also effected by
both origin and scale



y = a + bu

Hmofy = a + b ( + m of X)

* combined H -m

-> n , - observations
Hm

↳ H ,

-> 12-> Observations Am

↳ H2

combined H -M =+2

+



Relationshipb/w Am , G .M& H .m

D If all observations are equal

then Am = G .m = HM

2)If all observations are distinct

positiveIntegers
Am > Gm > Hm

3) from $50 Am > GM >, Hm

4) GmY= AMXHm

Gm=MXHm



*Question :D

The average salary of the
whole employees in a company

is 400/- per day. The Average

salary of officers is 800 per

day and that of clerks is
320/ per day . If the notof
officers isNo · Then nonof clerks
in the Company ?

Soli- combined Mean = 400 :
Y

-

↑ * = 800 11 = 40

Te : 3:0 42 = ?



* : n ,X, +Na
-

n1 +12

400
.MostUs

a

400 (40 +12) = 32000 + 32042

16000 + 400K2 : 320 + 32012

80n2 = 16000

-

Nz =2aL
:2 Average of 6 numbers is 30, af

the average of first four is 25
and that of last three is 35 then

the fourth number is ?



Soli
=>

H22 +

23tHy
+He+ s

= 30

de+Rs +Myth, Us :
/So

+12
+s +My circuitsa

2 1 + 12 + 43 + Hy = 10 My +15+ 46

2 , +Haths =ooy I I los-

!

25 +46C
100-xy+Hy + 105-xy = 180 = 105-My

205-

Mustanisatthemeanofsquaresoa
= n =?



Solution :
-

Mean : Sunfobservations

Nol of observations
&

n(n +D(2n +1)-
I-

46 6
-

n

46 : +
(2n+

46x6 : (n + 1)(2n + 1)

6: (n + 1) (2n+1)

2n+ 3n=275 = 0

-



=3
T

·
=-ifs,
#"

* Question : M Sum of deviations of 25
-

observations measured from 45 is - 55

find out A
. m of observations. ?
25

2Xi = 45) = - 55

i =①



Xi - 25 (457 = -55

i = 1

[Xi =
1125 : -55

EXi = 1125=55

Sum ofobser [Xi = 1070

Mean :
Sum

Number-
question: The weighted A .Mof first

'n' natural numbers whose weight are

equal to corresponding numbers , is equal

to ?
weighted Am:

iwi

sli Ewi



Wi
i Wi -

~

& A I

2
2 2

z

3 3 3

iv
& 4

&
↑

:
-F= numEn =

+

·ivi(nx)(2n
+1

6/3

Analy
=
2n+ 1/3



&6 The H .M of A and B is

and H .m of CandD isy
then H .m of A , B ,

C and D is ?

Soli Combined Hm:=

/s
=o

= Ms = Yy



< If H .Mof 2 numbers is I

and Am (A) and G.M (G) Satisfies

the equation 2A+G= 27 then
the

two numbers are ?

solution If a , b are two
numbers

2A +G=
27

A . m->
2)ab) tab

G .Mab I = 27

a+ b + 2(a+b)

Hm-b = 27

3(a+b)
Cab = Ma + b)

= 27

ab = 2(a+b)
- a+ b = 9

ab = 2(9)
-

ab = 18



(a - b)= (a+ b)
-Hab

= 81 - 4(187

= 9

a - b = 3 ⑮3alp-a-
2a =

12

s

:8 Mean of 'n' observations
is I , If the first observat

- ion is increased by 1
,
2nd

observation is increased by



2 and so on then the new

mean is ?

Soli
X1 , 42 , Use .... Un = X

+ 1 + 2
,
+3,.. . . - + n =?

&act-tuny
Y1 + yz+ - - - + an=

2 ,+ 1
, My+ 2 , Ug + 3 ,

. . . Out

N



Newmean :
H 1 + 312+z +

---Un +

-
↓n+ 1)
2

-

N

↑
n = +n+
-

U un

= M(x)
+ WT
= + (A)



Positional Averages

Median=
*In median the data must be

arranged in ascending cars descending
order.

- ungrouped (OnIndividual
Series-
-

-

If n is

1
odd even
11 ↓,

Median =Thterm Median

= Argl, + 1)
terms.



-> Discrete Series:
-

Arrange the date into ascendinga

descending order according
to their

respective 2 :
variables not frequency

Median = (N + 1)
Th
term

z

N = Sum of frequencies-

->Continuous Series :
-

-

Median : n+)x
↳= lower class limit of of median

class

N = Sum of frequencies.

(Just greater than is themediaya



Cf : Cumulative frequency just
above median class

f= frequency of median class.

c = class length/class width.

PropertiesofMedian:-

* Median is effected by both change

of origin and scale.

y = Q+ bx

Median of y =
a+ b (Median ofx

* Sum of the absolute deviations of
all observation from their median
is equal to minimum.

2(Xi-Median) = Minimum



* If all the observations are equal

Then median is also equal cas same

* Quartiles:
-

I partition values , they can be divided

into

↳ equal parts -> Quartiles.

-P2 ,
PS

,
44

data

&
third
upper

↓ median = Me
quartile)

(firstI ↓

lower (Second Quartile
quartile)



to individual series:

after arranging the data into ascending

cas descending order
Where

Q1 : (th term n = not,of

Q2 : 2(1)thfer, S observations

Q3 : s (1+
th term

Eg: Following are the wages of the
↓abouves 82 , 56, 90 , 120 ,

75,75, 80,

130, 65, find Q1
, Q2 and Q3.

- 56 ,
65

,
75, 75, 80,62, 90 , 120, 130



Q:th term

= No, th term

= 2 .5th term

- endterm+ 0 .5(3rd-2nd)
tem

65 + 0 .5/75 - 65)
I

=
65 + 5

EtoEso
Q3 =

3 (thtem
= -(2-5)

= 7 . 5th tem

= 7th term + 0
.5 .(8th-TM)

= 90 + 0 . 5 (120 - 90)

#90t
0 . 5 so



for discrete series
--

Arrang the data into ascendingcar)
discending order according to their

Xi variables (Not frequencies

Q = (th term ↑

N= Sum of
Q2 =
2(th term frequencies.

Q3 : 3(A) th term7
where

for contineousseries :

Qu : 2 + (c)



where : 1 , 2 , 3

N is the Quartile classy
T 3Nyy
If-just greater than cumulative

frequency of quartile clas

f : frequency of quartile clas

* Decide and petiles :
-

↓
-I
Into 100 equal

Into loequal parts parts
- ↓

There are a deciles
There are 99

percentiles.

D ,, D2, - . .
. Da P, P2 , -... Pag



data into ascending
was descending order]·maranga

#
Discreteseries : after arranging the

data into ascendingas descending
order

according to Xi values (No frequency
values)

Dn=(th term (n : 1 , 2, . . . . a)

Pn :
n(th term (n

= 1
,
2,3 ,

-- -9)

N= Sum of frequencies.



Continuous series :

n
: 2+f)
↳: lower class limit of Decile class

n =1
,
2 ,3, - ... 9

N = Sum of frequencies

Cf =
Cumulative frequency of
just greaterthan decile class

f : frequency of decile. class

c = class length/width



Pn : 2-sf)x
n =
1

,
2 , 3.. . . . - 99

↳= hower class limit of percentile
class

N : Sum of frequencies

I value that just greater
than

in the frequency column

is percentile class

Cf : cumulative frequency just
greater than percentile class

f : frequency of percentile class

C= class length.



Q2= D5 : Pro)
* all partion values are effected by

originandSa e
* find Q3 of U,X, if

Q2 = 10 .

Solution:&-

--

Q2 =
2(1)Mobservator

=

= 2(_
+



10 I 2 . 5 Th observation

10 - 2ndterm + 0 .5(3rd-2ndte)

10 u + 0 .5 (2 - 4/)

10 :+(
10:
120 : 54

Stay

24/5, 24 / ,
24 , 24

Q3 :
3 (NTth observation

= 3(7)
= 3 .

75thtem



= 3rd + 0 .75 (eth-3rd]

=
12 + 0 .75 (24 - 12)

= 12 + 0 . 75 (12)

= 12 + 9

&= 21

odte most repeated values in the

given data.

*If the data has just one model value

it is called "Unimodal distribution"

* If the data has just I modal values

it is called "Bimodal
distribution"



Mode forIndividual Series :
----

Most repeated value in ungrouped
data (Individual Series)

#ode forscrete series :-
- -

value of Xi corresponding highest frequency
Mode for continuous series

-
↳: lower class limit of modal clas

fi = frequency of model class

fo: frequency of pre-model
clas

f2 : frequency of post-modal class
C = class length.



"highest frequency - modal class
"

of class

#opertiesofde (2)

* If a , y are
related by

y = a+
bx

mode of y = a+
b (mode ofX)

* If all observations are
constant's

mode is alsok'

Relationship between Mean,Median
Mode:

-

* If mean : Median : Mode

Then the distribution is symmetrical
car

Normal car

unskewed distributio
- on



y-axis Normal curre
-

BellShaped1 curve.

X-axis
M = z=

* of mean of Median o Mode then the

distribution is asymmetrical (or

Non-normal (a)

skewed distribution.

M
positively Negatively
skewed skewed

distribution distribution

↓,
This means the data

has a few high



values that pull the

mean to the right

making the mean

greater than the
median , which is

greater than mode
↓

Mean > Median > Mode

↓,

1
zmi

Negatively keweddistribution :



* A negatively skewed distribution ,
also

known as a left-skewed distribution

The mean is pulled towards the left

i .e the data has few lowest values.

Mean < Median <Mode

-
M Z

* formula
-

Mode = 3Median - 2mean

Mean-mode = 3 (Mean-Medians



: 9 for a moderately stewed distribution

the median is twice the mean ,the

mode is-times the median

Soli
Median : 2Mean

mean : Mediam/2
Mode =

3Median - /dia
Bode= 2median


