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Definitions:
Mode may be defined as the value that occurs most frequently in a statistical distribution.

“The mode is the value occurring most frequently in a series of items and around which the
other items are distributed most densely.” —Zizek

In French language ‘Mode’ means ‘Fashion’. Around this value, there is high concentration
of the values. It is neither the central value nor the total sum of series which makes any effect
on it.

“Mode is the value which has the greatest frequency density in its immediate
neighbourhood.” —A.M. Tuttle

Every distribution cannot have a unique value of Mode. It can have two or even more than
two modal values. Such distributions are known as Uni-Modal, Bimodal and Multi Modal

Relation between X, M and Z
In a Moderately Asymmetric Series ; Z = 3 M-2X
Example 1. Mean = 16 and Median = 18. Calculate the Mode.

Solution
Mean =16; Median = 18 Mode = ?
Z=3M-2X =3x18-2x16=54-32=22
Example 2. If X = 61 and Z = 63.2 find M.

Solution
As Z=3M-2X .. 63.2=3M -2 x 61
_185.2

or 3M =63.2+122=185.2 = M 3

=61.73 (approx.)

Calculation of Mode:
A. Individual Series:

The terms are arranged in any order. Ascending or Descending. If each term of the series is
occurring once, then there is no mode, otherwise the value that occurs Maximum Times is
known as Mode. Mode is often denoted by Z.



Method to Calculate Mode:
(1) Arrange the terms in ascending or descending order (Preferably Ascending)
(2) Note the term occurring maximum times if it is or is a unique one.
(3) This term is Mode. (2).
(Note: - If all terms occur once or some terms occur equal number of times, we can’t find Z
by this method)
Example 1. Find Mode from the following data.
12 14 | 16 | 18 [ 26 | 16 [ 20 [ 16 | 11 [ 12 ! 16 | 15 | 20 | 24 |

Solution
Arranging above data in ascending order

——

|11 (12 [12 {14 [156 16 [16 [ 16 [ 16 | 18 [ 20 [ 20 | 24 | 26 |

Here we get 16 four times, 12 and 20 two times each and other terms once
only. Thus Z = 186.

B. Discrete Series:

Here the mode is known by Inspection Method only. Here that variable is the® Mode where
the frequency is highest.; But this method is applicable only if;

(1) There is a gradual rise or fall in the sequence of frequencies.
(2) The highest frequency and the next highest frequency are not too close
(3) Maximum frequency is not repeated.

Example 1. Find Mode for foll-owing data
» T

;__'_x‘-r__,__‘;__ | 7 ‘ 11 16 | 25 J
| 7 | 1 9 ’ 14 21 | 13 !
Solution:

In the above given series highest frequency is 21 and variable corresponding to i this
frequency is 16. Thus Mode (Z) is 16.

Special Note: - But, however sometimes it becomes impossible to locate Mode by inspection
as concentration of frequencies is not in a unique manner or fashion as desired for this
method.

For such a distribution we have to prepare (1) grouping Table and (2) Analysis Table

(1) Grouping Table: It has Six Steps as given below:
(1) Frequencies are taken.
(2) Frequencies are added in two(s).

(3) Leaving first item, frequencies are added in two(s)



(4) Frequencies are added in threes.
(5) Leaving first frequency, frequencies are added in three (s)
(6) Leaving first two frequencies, frequencies are added in three (5s).

In each case, take maximum total and put it in a circle or a box to distinguish it from
others.

(2) Analysis Table: It has following steps:

Step I. Note highest total in each column.

Step 11. Note the variable and/or variable in each column corresponding to that total.
Step I11. Check if that total is of individual term or more (2 or 3) terms.

Step IV. If the total consists of 2 or more frequencies, all such variables have to be
marked as V or x

Step V. Count a/ or x marks in each column.
Step VL. Variable with maximum V or x marks denotes mode.
Example 2. Find Mode from the following data:

Ex:imple 2. Find Mode from the following data

«: [ 5 [ 10 | 15 [ 20 | 25 | 30 | 85 | 40 | 45 |
= 1 2 1 8 [ & | 9 | 5] @ 3 | 2 2
Solution:

(Note: - Since we can’t make use of inspection method as the frequencies are not most
concentrated about highest frequency 12. Thus, we will have to proceed for the
tables.)



Grouping Table
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Analysis Table
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Here 25 has occured maximum times (5), thus Modal Value is 25.



1. Compute Z :
Size of items : | 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
Frequencies : | 3 8 10 | 12 | 16 | 14 | 10 8 17 5. ) 4.1 :%
(Ans. 6)
2. From the following data, find Z (use Grouping and Analysis Tables)
) & 5 10 15 20 25 30 35 40 45
f: 1 3 4 9 11 12 6 2 2
(Ans. 25)
3. Find Z for the following data
X s 10 20 30 40 50 60 70 80
f- 4 9 30 48 51 24 12 2
(Ans. 30.68)

(Note. We find here Bi-modal Series. Thus calculate Z = 3 M-2X)

C. Continuous Series
In the case of Continuous Series, we go only one step ahead of the method for
discrete series. We get the value of Mode by Interpolation as is the case with Median.
The following formula is used to calculate Mode (Z)

hi-f

ode (Z) =L + —————= X1
M (Z) +2f1-fo-fzx'

Where ; L = is the lower limit of Modal Interval

fy is the frequency corresponding to Modal Interval
fo is the frequency preceding Modal Interval.
f» is the frequency succeeding Modal Interval.

i is the length of Modal Interval.
We can put this formula in following shape also :
Iy ...
Mode Z-L+Dl+D’Xt
Here ; Dy=|fy-fol and D, =|fi-fal

Points to remember while calculating mode

frequency, the fol!

(1) Classes should be exclusive.

(2) Length of classes should be equal.

(3) Series should be in ascending order.

(4) If series is cumulative, convert it into continuous series.
(5) If first class is the modal class then f, will be zero.

Similarly if last class is modal class, then f, is zero.

Important Note : Class Intervals must be exclusive, equal, in ascending order,
not cumulative.
Important If Modal Value lies in any other interval than with highest

almost neglegible.

fa

od =L
Mode (2) -|-f°‘._f2

xi

awing method can also be suggested to calculate Mode. But its use is



Example 1. Calculate Mode from the following data :

{Marks : 0-10 |10 -20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
[Studcnts 2 18 30 | 45 35 20 6 4
Solution
[ € | F F | o v v | Vi
p 3 T |
0-10 | 2
10-20 18 20
20-30 30 48 50 93
30-40 45 75 110
40-50 35 80
50-60 | 20 55 100 61
60-70 6 | 26 30
| 7080 | 4 | 10 1
i cr. Fi|n | m|v/|v]|vil Total Modal Interval = 30 — 40
f o160 ¢ | 0 Z=L+y ‘D x
l 10-20 | l l x 1 1+ 0,
| 20-30 x | X x 3 L=30; D1=45—30=l5
30—-40 X i X x X X X 6 D,=45-35=10 ; i=10
10-50 | i X X X 3 15
| 50-60 | | X 1 Z,=30+ 15,70 %10
| 60-70 l 0 150
70-80 I i 0 =30+--=30+6=36
| 1 o0
Example 2. P‘ind Mode from following data (Inclusive Series)
X: | 04 5-9 | 10-14 | 15-19 | 20-24 | 25-29 | 30-34
fa. L. B 1 1% 21 33 32 17 9

(Note :~The series have to be transformed into exclusive form ; Other-wise while
taking ‘L', it will make a difference of .5) :

Solution

As the difference is 1 between upper limit of an interval and lower limit of next
interval ; therefore we will have to deduct .5 from lower and add .5 to upper limit of each
interval,

GROUPING TABLE
X * fm @ I Il v R

- 5-4.5 3 |

4.5-9.5 11 l 1 e 35 ;

95-145 | 21 fo | 65 |
145-195 | 33 f, | i |
195-245 | 82 f, | o 82 86
24.5-295 | 17 4 g 58
29.5-34.5 9 I




Analysis Table

[ x _T1mmiIv] Vv [V Total
. -5-45 | T - | Modal Interval is 14.5 - 19.5 ;
| 4585 { | 1 | I1x] 1 L=145
!‘ 95-14.5 | | X L | I YI X1 3 ] D1=33"21 -12. Dz =33-32 =1, =5
| 145-195 | X | X | X | XTXTX]| 6 ' ZaLep—'5 xi=1d5+; 212 6
(195245 | | |X|X| [x| 3| oat%s -
| 245-295 i . Xl T fa ‘ =14.5+75=14.5+4.62.219.12
‘ |
295-345 | | | )
7 Example 3. Calculate Z
TTX: | 100-200 | 200-300 | 300-400 | 400-500 | 500-600
f: 27 | 9 i 7 | 3 | 2
Solution
By Inspection, Modal Interval is 100-200. ~ L =100;:=100;
D, = 27-0 = 27 (Note it carefully) D,=27-9=18
As ZoL+ Dl xi & Zw100+ 21— x100 =100+ 27 x 100 = 100 + 60 = 160
T P 27+18 45
EXERCISE H
1. Find Z from the following data.
{' X . | 30-50 | 50-70 | 70-90 | 90-110 | 110-130 | 130-150 A 150-170
- ~ T TERREE TR
Lf~'7!l7;34|48132-‘14‘.3
D, 14
l-lim.Zsl..~c»Dl sz:-90+l“16x20 =99.33 (L = 90)
2. Calculate Mode from the following :
Weight (kg): | 60-70 | 50-60 | 40-50 | 30-40 | 20-30 | 10-20
Persons : I 14 | 10 30 20 12 | 8
D, 10
Hint. Z = L*b—l D2x1-40+lm20x10=40+3.3-43.3 (L = 40)
3. Compute Z
L_- X: | 0-50 | 50-100 | 100-150 | 150-200 , 200-250 . 250-300
| s} 180 30, .| 4 F & ¥ & | 1
Hint. Z = ms(fgoxso-lgﬂ-sas (L = 0; Note well)
4. Calculate Mode from the following data :
MidValue: | 15 | 25 | 35 | 45 | 5 | 65 | 75 | 85
i . 1 |
Frequency: | 5 | 8 | 12 | 16 | 28 | 15 | 3 2 |
Hint. Z = 50 + —2— x 10 = 50+ 4.8 = 54.8 (L = 50)

12+13



GRAPHICAL METHOD
Example 1. Find mode for the following data Graphically

{ X: | 0-50 | 50-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300-350 |
= T s T ey
f: | 4 | 11 287 | 497 382 21t | ®7
and verify numerically. h
Solution son ]
Numerically ; By Inspecticn, o
Modal Interval is 150 — 200 o Ay
. L=150 i =50 4004 A
D, = 497-287=210 ; 350 /i
D, =497-382 = 115 5%
D, ! |
AsZ=L+Dl+D2x1 2£0. E
210 200 '
Z -150+210+»115x50 o E
- 150 + 10500 :
& & 325 1004 '
'
= 150 + 32.3 = 182.3. 50 ;
)
Graphical Representation : 0 —55""T00 150 200 250 300 350 X

Steps 1. Draw Histogram
2. Draw Two lines diagonally inside Modal interval rectangle to upper corner
of adjacent rectangles.
3. Draw line from intersection of two diagonals on X-axis.
4. It gives value of Mode.
5. Mode = 182 (Approx.) in the present example.

EXERCISE I
1. Find Z graphically and verify your result numerically also. (1-2)
| X: | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 |
f g ] | S
T 21 | 44 37[18!3___:}
(Ans. 37.7)
2.
| X: | 0-50 [ 50-100 |100-150  150-200 | 200-250 | 250-300 | 300-350 | 350-400 |
{ f: . 21 | 8 | 189 | 206 | 242 | 148 | 77 34
(Ans. 183.2)

“If any Doubt & Question Contact During Class Time”



