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Measures of Central Tendency

Measures of central tendency provide a very convenient way of describing
a set of scores with a single number that describes the PERFORMANCE
of the group.

Definition

“Measure of central tendency is a statistic calculated from a set of distinct
and independent observations and measurements of a certain items or
entity and intended to typify those observations.”

“Shegld YTl T AT fRaT faferse wenrer 3ryar a&q & [feet 3 Eadv
U8TUN 37T AT o FHTIT U I0TAT TohaT I1AT AT HThsT § Sif Teh
31E o TG H 37 9ol T yfaAfca ar g 1”

English & English




Importance of Central Tendency-

* To find representative value
* To make more concise data

* To make comparisons
* Helpful in further statistical analysis



There are three commonly used measures of central
tendency. These are the following-
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MEAN

“The arithmetic mean, or more simply the mean, is
the sum of the separate scores or measures divided
by their number.”

“FHTeaT AT, [0 GeIg & Are ) gt Srar g, [ feeT gredrent &t
VAT IETE 9T gTcdient &l I&ar ¥ faanfard fohar aam ar 1~

Garrett



Calculation of Mean when Data are Ungrouped

L

N
M= Mean (HTEY)

> = Sum of (I3
X= Score (JTcdTeh)
N= Number (JTccieht T T&T)

Ex. 15, 18,11, 19, 12, 15,11, 13,17, 14

_ 15+18+11+19+12+15+11+13+17 + 14
10
145
" 10

=145



Calculation of Mean from Grouped Data

There are two methods of calculating the mean-

e Long Method (e fafe)

* Short Method or Assumed Mean Method (elg
fafer 3rerar rtAeEIa Arey fafe)



B

Calculation of Mean by Long Method

60 STAT &I diacieadl & At @Era fafe)
Class Interval Frequency Mid Point fx
Bk f x
120-124 3 122 366
115-119 = 117 468
110-114 6 112 672
105-109 8 107 856
100-104 15 102 1530
95-99 10 o7 970
90-94 7 o2 644
85-89 -+ 87 348
80-84 3 82 246
N=60 >=6100
S
N
L 6100
60

-



Calculation of Mean by Short Method

60 ©TAT T Figelteeral & A= (o fafE)
Class Interval Frequency | Mid Point | Variance (fx")
(C.L) (63) (x) ")
120-124 3 122 4 12
115-119 4 117 3 12
110-114 6 112 2 12
105-109 8 107 1 8
100-104 15 102 0 0 +44
95-99 10 97 -1 -10
90-94 7 92 -2 -14
85-89 4 87 -3 -12
80-84 3 82 -4 -12 48
N=60 Y=-4
M=am+ 2L
N

= 102+ ——X5
60

(—4)

102 + (—-066) X 5

= 102 —- 33
= 101-67




Properties of Mean-

* Mean can be calculated for any set of numerical data, so it
always exists.

* A set of numerical data has one and only one mean.

* Mean 1s the most reliable measure of central tendency since it
takes into account every item in the set of data.

* It 1s greatly affected by extreme or deviant values (outliers)
* [t 1s used only if the data are interval or ratio.

Use of Mean-

* Sampling stability is desired.

* Other measures are to be computed such as standard deviation,
coefficient of variation and skewness.



Median

“Median 1s the value that separates all the cases
in a ranked distribution into halves.”
“HITCI T ag AT & S Teh hifcaces fTadoT o Tl grcdrehl sl
Sl RIS AT H dIcSaTg I”
Warren




Calculation of Median from Ungrouped Data

(N+1) : :
Mdn = the 2 th measure in order of size

Ex. 16, 10, 18, 22, 19, 21, 17
Solution 10, 16, 17, 18, 19, 21, 22
N=7
N+1
S D)

SAAAAAANN

7+1

2

=N |0



Calculation of Median from Grouped Data

) 60 TIEAT HT digeiieesl hT AfEAHRT
Class Interval Frequency Cumulative
C.L f Frequency F
120-124 3 60
115-119 4 57
110-114 6 53
105-109 8 47
100-104 15 39
95-99 10 24
90-94 7 14
85-89 4 7
80-84 3 3
N=60

Solution: Mdn=1+(N/2—Fx )xi
Jfm

= 99.5+(60/2—24)x 5
15

=99'544x%5

=99'5420

= 10175



Advantages of Median-

* Median can be calculated in all distributions.

* Median can be understood even by common people.

* Median can be ascertained even with the extreme items.

* It can be located graphically.

* It is most useful dealing with qualitative data.
Disadvantages of Median-

* [t is not based on all the values.

* [t 1s not capable of further mathematical treatment.

* [t 1s affected fluctuation of sampling.

* In case of even no. of values it may not the value from the
data.

Use of Median-
* The exact midpoint of the score distribution is desired.
e There are extreme scores in the distribution.



Mode

“The mode 1s strictly defined as the scale of
measurement with maximum frequency 1n a
distribution.”

“SgoTeh chl JATY TIRHATT AT & YA I Teh U0h
f9g & &1 ST Fehcll &, foi@ 9 facRor i Haifaen

g ar1”

Guilford



Calculation of Mode from Ungrouped Data

Ex.7,8,8,8,9,9,10, 10, 10, 10, 11, 11, 12, 12, 12, 13

Ans. 10 (4 times)



Calculation of Mode from Grouped Data

60 BT I FfGeleeral &I dgoidh
Class Interval Frequency

CL f
120-124 3
115-119 -
110-114 6
105-109 8

(100-104) 15 - Mode
95-99 10
90-94 7
85-89 4
80-84 3




Mo = (Mode) g%
x = (Midpoint) FgaF Fq-H=ATA FT eafag
i = (Interval) FT-HTTT T ATFIT
fo = TZAF T-F7qTA F1 HA T
f = TEAF TA-AANR ¥ 2F FI A A-H7AA A1 A1
f_=aF aq-F7qqa § % A= AT qA-F7AT FT ATGIA

vo=x+ {7 B )

=102~0+5( il )
2 \2X15—8—10

—2
=10204-2'5( ——=
L] ( 12)

=102:0—-42
—101-58



Advantages of Mode-

* Mode is readily comprehensible and easily calculated.

* It 1s the best representative of data.

* [t 1s not at all affected by extreme value.

 The value of mode can also be determined graphically.

* It 1s usually an actual value of an important part of the series.

Disadvantages of Mode-
* It is not based on all observations.
* [t is not capable of further mathematical manipulation.
* Mode 1s affected to a great extent by sampling fluctuations.
* Choice of grouping has great influence on the value of mode.



Properties of Mode-
* It is used when you want to find the value which occurs most often.
* [t 1s a quick approximation of the average.
* [t 1s an 1nspection average.

e It 1s the most unreliable among the three measures of central
tendency because its value is undefined in some observations.

Uses of Mode-

* When the “typical” value 1s desired.
* When the data set 1s measured on a nominal scale.



Conclusion-

* A measure of central tendency is a measure that tells us where the
middle of a bunch of data lies.

* Mean is the most common measure of central tendency. It 1s
simply the sum of the numbers divided by the number of numbers
in a set of data. This 1s also known as average

* Median is the number present in the middle when the numbers in a
set of data are arranged 1n ascending or descending order. If the
number of numbers 1n a data set 1s even, then the median is the
mean of the two middle numbers.

* Mode 1s the value that occurs most frequently in a set of data.
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