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13. Find out the dian for the following data: umulative Series ('Less than' or 'More than) 

When the data is given in the form of "Less than" or "More than" for all items in thes 
such data has to be converted into a simple frequency distribution, in order to finte 
frequency of the median class. Once it is done, the rest of the procedure is the same he 

Eampl. 

Age (in years) 
No. of Persons -20 

10-30 
32 in any 40 
54 

10 -50 

10 -60 

other continuous series. 

58 

66 

Examples 12, 13 and 14 would liustrate the calculatlon of medlan in 'less than' and 'more than'e 
10-70 

80 Example 12. Calculate the median from the following data: 

Solution: 
Inthe given oxample, the data is given in the form of cumulative sorles. So, t wll be fret converted into simplo 

series to find the frequency of the median class. 

Marks No. of Students 

4 Less than 5 

No. of Persons () o. Age in yoars (X) 

0 

Less than 10 10 

8 
Less than 15 20 -20 

,G.1.) 
54MedlanClass 

24 32 
Less than 20 30 -30 

22 () 
Less than 25 

55 (4) 30-40 
8 40-50 

Less than 30 
77 

6 8 50-60 
80 

Less than 35 
95 

14 60-70 Less than 40 
100 

N Zf = 80 Solution:
N 80 Since we are given the cumulative frequencies, we first find the simple frequency. Me = = 40th item 

2 2 Marks (X) No. of Students () c.f. 
40 tem lies in the group 300 
30, c.f. = 32,f 22, i= 10 
By applying formula: 

0 5 
4 

-10 
6 0 

10-1 15 
0 20 

N 
2 C 

-xi = 30+40 x 10 = 33.63 years 

15-20 
30 (c.f) 

Me= +2 
f 

(4) 20-25 
25-30 
30-35 

55 Median Class 
22 

25 

77 Ans. Median 33.63 years 
22 

ple 14. Find the median of the following data: 
95 xam 

50 
35-40 

100 
30 L 20 Age in years (Greater than) No. of Persons

10 73 123 
N= f 100 

165 200 230 218 
Solution: 

Me- 50h item 2 

ote that it is 'more than' type e Simple frequencies.
50th item lies in the group 20-25 

an type frequency
distribution. 

We will first 
convert the 

cumulative 
requencies 

inio 

2 

20, c.f. = 30, f= 25, i = 5 

No. of Persons() Age (in yrs 
0-10 

30 

By applying formula: 

I2 

65 
18 

N c.f. 

107 (c.1) 20 Me + xi= 20 +50-30 * 

Xx 5 = 24 20-30 
30-40 Ans. Median = 24 
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72 

116 ( 

50-60 
130-140 

45 202 79 
60-70 140-150 20 

151 (c.f.) 
267 Median Class 

222 
4) 150-160 

160-170 

170-180 

180-190 

70-80 8 230 
60 

N Ef= 230 327
8 

365 

2 Me- = 115h tem 387 
190-200 390 

N Ef= 390 115th tem lies in the group 40-50 
40, c.f. = 107, f = 50, I = 10 
By applying formula: N = 195th itemn 

+2 195th item lies in the group 150-160 

xi = 40 115-10 10 = 41.6 year =150, c.f.= 151, f= 116, i = 10 

By applying formula: 

NC.. 

50 
Ans. Median = 41.6 years 

Mid-Values are given 
Me I, -x i = 150 x 10 153.79 

116 When the mid-values of class-intervals are given, then the class-intervals are found, ie. to calculate median, we need to first convert it into continuous series. Ans. Median = 153.79 

Steps to convert Mid-value Series to Continuous Series 
Step 1: First of all, calculate the difference between the two mid-values. 
Step 2: Then, half of the difference is subtracted and added to each mid-value to find the lowe 

Inclusive Class-Intervals 

Calcuating median in a continuous series with inclusive class-intervals, it is necessary 

o condert the series into an exclusive class-interval series. 

and upper limits respectively of the class-intervals. 
Refer Example 15 for better understanding. 

Find the difference between the upper limit of a class- interval and lower limit of the 

next class-interval. 

ptoconvert Inclusive Series into an Exclusive Series 

Example 15. Compute median from the following data: 
Mid-Points 
Frequency half f the lower limit of each 

clas-interval. 
This procedure 

fills up the gap 
between 

115 125 half of this difference to the upper 
limit of each class-interval and subtract remaining 

135 145 195 
175 185 
38 22 

155 165 
6 25 

O classes and thereby we get the exclusive casses 
ns will be clear from Example 16. 

48 72 116 60 

Solution: 
In the given example, we are given the mid-values. We need to first convert it into continuou Step 1: The difference between the two mid-values is 10. Xample 16. Compute median from the followingdata 

enes. 

Frequency 

15 10 Step 2: Half of the difference is: 5. Now, 5 is reduced and added to each mid-value Daily Wages ( 
110-119 
100-109 

90-99 
80-89 
70-79 
60-69 
50-59 

ine the 

40 

lower limit and upper limit. 5 

It is shown in the following table: 60 
50 Computation of Median 

Marks 40 
C.1 

110-120 1 

120-130 
25 31 
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Solution: N5025th item 
This is a case of inclusive class-intervals. To calculate median, it should be made exclusive: 

in the ascending order, as follows: 

Daily Wages ( 
49.5-59.5 

Jsive and arranged 
Median=50 

250 tem les in the group 20-30 

1-20, c.f. = 16, f= 18, i= 10 
Frequency ( .I. 

15 5 

By applying formula: 

N -cf. 

59.5-69.5 0 

69.5-79.5 50 105 (c.f.)) 

25-1X 10 25 Marks 
4) 79.5-89.5 

89.5-99.5 

99.5-109.5 

60 (0 165 Median Class 
Median= + xi = 20 + 

45 210 18 

0 250 Ans. Median= 25 Marks 

109.5-119.5 5 265 
Unequal Class-Intervals 

When the class-intervals are unequal, there is no need to make the class-intervals equal. The 

frequencies need not be adjusted and the same formula will be applied as discussed before. 

NEf 265 

Me =132.5 tem 

132.5th tem lies in the group 79.5-89.5 
79.5, C.f.= 105, f = 60, i = 10 
By applying formula: 

This will be clear from the following example. 

Example 18. Calculate the median of the following distribution of data: 

60-8 N 30-60 80-90 
Class-interval -10 10-30 

30 8 2 

Me + -xi = 79.5 + x10 =784.08 
15 Frequency 

60 
Solution: 

uestUon, the class intervals are unequal. However, to calculate median, there is no need to make 

dlass-intervals equal. 

Ans. Median = 784.08 

Open-End Series 
In case of open-end classes, the lower limit of the first class and upper limit of the last clas not given. Median is known to be the best average in open-end class-interval series. m 
case, there is no need to complete the class-interval and formula also remains the same 

G.I. 

Class-interval (X) Frequency (0 
5 

0-1 10 20 (c.1) 

10-30 15 
Example 17 would illustrate the point. 

50 Median Class 

(4)30-60 30 

Example 17.Calculate the value of median from the following distribution: Marks () 
No. of Students () 

60-80 50 

Below 10 2 
40 and Above 

5 
10-2 20-30 30-40 

90 

13 NEf= 60 
18 

Solution: 
Median = h item 

The given data consist of open-end classes. However, to calculate the median, there is no neeu the class-interval. 
omplele 

2 2 

em les in the group 30-60 

30, c..= 20,1 30,I= 30 

Marks (X) No. of Students () Below 10 

y applying formula: 10-20 
() 20-30 

13 18 (c.1) 
18 34 Medlan Ciab 

30-40 N 

11 
Modlan=, +2 xi = 30 *30 

30-20 30 40 40 and AbOve 45 

5 50 
N Zf= 50 Ans. Medlan = 40 
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9.19 SUMMARY OF MEDIAN IN SPECIAL CASES Calculation of Missing Frequencies 
re than one frequency 1s missing then it is possible to find out the missing 

CASE 1a: Cumulative Frequency DistributionCASE 1b: Cumulative Frequenev 
when 

one or more than one i 

(More Than seres)Convert it into SimpleE on 
Less Than Series): Convert it into Simple Frequency 

DIstribution and then calculate Median in usual manner. 
Less Less 

than 10 than 20 than 30 than 40 than 50 

Distribution and then calculate Median in.tteey 
manner to Determine Missing Frequend 

Jon resent missing frequencies by f or fh as the case may be. 

hequency. 

More More 
than 10 than 20 than 30 than 40 tha 30 

Marks Less Less Less Marks 
More More More Students 9 16 25 Students 24 16 Step 1. the formula for calculation of median. In this process, we get an equation which 

Marks (X) Students (0 C.. Marks (X) Students (f) 0- 10 
10- 20
20 

10-2 
20-3 
30-40 

Step 2. 
gives us the missing frequencies. 8 30 

30-. 40 14 

Bamples 19 and 20 would clarity the procedure. 
9 

5 7 16 40 9 40-5 50 25 50- 60 4 

nnle 19. The following table gives the distribution ofmonthly salaryof900 employees However, 
the frequencies of the classes 40-50 and 60-70 are missing. If the median of the distribution is 

59.25, find the missing frequencies. 

N=i=25 S0 N Zf 30 

Me---12.5th item, 12.5h tem lies in group 30-40 Me==15h item; 15h item lies in group 30-40 E30 C=9 f7 10 
Me=,+CLxi = 30 + 12.5-9x 10 =35 Marks 

430 G=14 t=5 E19 50-60 70-830-40 40-50 60-70 Salaries(in 'O00) 

No of Employees 
Me ,+ xi = 30+ 1514x 10-32 Marks 200 185 120 5 CASE 2: Mid-Values are Given: When Mid-points are CASE 3: Inclusive Class-Intervals (Classes of type

given, then convert such mid-values into regular Class-|10-19, 20-29 are given): Convert Inclusive Class-ntevas
Untervals and then calculate Median in usual manner Mid-Points 
Frequency 10 

Solution: into Exclusive Series. 
Class-Intervals 10-19 20-29 30-39 40-49 50-59 Frequency 

Let f, and f, be the frequencies of the classes 40-50 and 60-70 respectively 25 35 
C.f 0 

Salaries (Rin 000) (X) No. of Employees ( 
30 

9 8 7 13 
120 Class-Intervals (X)Frequency () 

120 C.f. 
30-40 Class-Intervals (X) Frequency () 

9.5-19.55 
19.5-29.5 
29.5-39.5 
39.5-49.5 

120+ 
320+f 

320+f,+2 

c.t. 0-10 
10-20 
20-30 

10 
10 

40-50 3 

IZ 

200 
30 

50-60 
60 
80 20 30 

40 
-40 20 

2 60-70 
900 

10 
N=2f=90 

90 

49.5-59.5 13 
185 70-80 N Ef= 40 Me 45th item; 45th item lies in group 20-30 Me =20h tem; 20h item lies in group 295- h20 30 =30 E10 

Me +2CLxi = 20+ x10 =25 

NEf 900 

Median = 450th jitem 
2 

G lies in the group 50-60 (Given median = 59.25) 450h 
50, c.f.=120 +f,,f=200, i = 10 

2 Me= ,+t.xi = 29.5 .2012 x 10-395 CASE 4:Open-End Series (Lower limit of first class and CASE 5: Unequal Class-Interva 
Upper limit of last class not gven: here is no need to find | to make class-intervals equal, ie. calu 

missing limits, ie. calculate Median in usSual manner.Class-Intervals Less 40-50 50-60 60-70 More 

0nee 

manner 
-5 5-1010-20 20-30 300 

50-60 

f 3 5 10-
N 
C.f. Median 1, + 

than 40 
than 70 3 Frequency 4 7 6 

Class-Intervals (X) Frequency (0 Less than 40 
40-50 

-x| 
Class-Intervals (X) Frequency (U 

0- 
5-1 10 

10-20 
59.25 = 50 450-(120+1)x 10 18 1 50- 60 

60-7 70 
More than 70 

2/ 200 
7 

20- 30 
30--50 

50-60 
31 2 

4 59.25 50 450-(120+f) N=i=28 
200+10 9.25 x20 330- 

145 
rom summation of frequencies, we 

120+f+200+2+1 

Me =14h item; 14h tem lies in group 50-60o 
N= 2f= 34 

-20 

Me --=17 item; 17h tem lies in s 
have Me ,+lLxi = 50+ 14x 10-55 

5=900 Me=h+ xi = 10+ 178x10 
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APHIC LOCATION OF MEDIAN Puting the value of f, we get: 

120+145+200+f2+185 900 
i.e.f = 250 
Ans. Frequency of class 40-50 (,) = 145; Frequency of class 60- 70 (12) = 250 

eily located graphically with help of Ogives (cumulative frequency curve). 
ian can with the help of any of the two methods: (i) Less than' and "More than'Ogive This can 

Method; (ii) 
Less than' or More than' Ogive Method. 

30-40 40-50 
L? 130 ? 

You are given that the median value is 47. Using the median formula, fill up missing freau 

Example 20. An incomplete distribution is given below: 

10-20 20-30 
24 60 

Less 
than' and More than' Ogive Method 
Draw two ogives (one1 less than one 'more than') from the given data. 

50-60 60-70 Marks 
No. of Students 

70-80 Total 50 Step m the point of intersectionróf the two ogives, draw a line parallel to the Y-axis. The $epoint where the line cuts the Xaxis, is the Median value. 
36 

58 

quencies Solution: 
The following example wIl make this method more clear. 

Let f and fa be the frequencies of the classes30-40 and 50 60 respectively. 

Marks (X) No. of Students (1 ample 21. Determine the mecian graphically from the data given below: C.f. 
10-20 24 -10 10-20 20-30 30-40 40-50 50-60 24 Marks 

20-30 60 84 No of Students 9 18 30 18 12 
30-40 84 +f 

214 +f 

214 ++f2 
264+f+2 

Solution: 
In order to calculate median by'Less than' and 'More than' ogive method, we have to convert the series in 
Cumulative frequency of "less than' and 'more than' series. 

40-50 130 
50-60 

2 
60-70 50 Marks No. of Students Marks No. of Students 

70- 36 Less than 10 More than 0 90 
458 

N Ef= 458 Less than 20 12 More than 10 87 

Less than 30 30 More than 20 78 

Median 229th item Less than 440 More than 30 60 
50 

2 30 
Less than 50 78 More than 40 

229th item lies in the group 40-50 (Given median = 47) 
12 

Less than 60 90 More than 50 
40, c.f. =84 +f,f= 130, i = 10 

N tne basis of tables of less than' and 'more than', two Ogive curves are drawn: 

f. 
Me =h+ Graphic Location of Median 

"Less than' and 'More than' Ogive Method 

Scale: 1 Cm = 10 Marks on X-axis 

| Cm = 10 Students on Yaxis 

Y 

229-(84 +1)x 10 47 40. 
90 

90« 130 90 

16 More than curve 
V 

47 40 +229-(84+1) 
13010 

7x 13 145-f 

f=54 
From summation of frequencies, we have: 24+60++130+f2+ 50+36 458 
Putting the value of , we get: 

24+60+54+130+f2+ 50+36 458 
ie.f2= 104 
Ans. Frequency of class 30-40 () = 54; Frequency of class 50-60 (ta) = 104 

0 

30 
30 

2 
20 

2 Median=35 0 
X 

40 50 
20 30 

10 
Marks 

** .... 
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From the point of intersection (point E), a perpendicular (dotted line in the figure) is drawn on t 

dotted line cuts the X-axis at 35. Hence the median is 35 marks. 

Ans. Median = 35 Marks 

n the X-axis.The 
dian graphically by 'more than' ogive with the 

9.23 

ss than' or "More than' Ogive Method 
In this method, the frequency distribution is converted into either a less than' or 'mo. 
cumulative series, so as to draw the Ogive. The median is determined from the Ogive soa 
Step 1. Drauw only one ogive: Either by less than' method or by 'more than' method 

Step 2. Plot the values of the variable on X-axis and the cumulated values (less than 

Solution: 

In ord 

than' ogive method, we have to convert 

the series in cumulative frequency of 

to calculate median by More Graphlc Location of Medlan "More than' Oglve Metho Scale: 1 Cm=10 Marks on X-axis 
1 Cm 10 Students on Y-axis 

eso drawn. 
more than' series. 

90 
No. of Students More than cu 

urve 
Marks 18 nt he Y-axis. 30 More thann0 70 N 90 

th 87 45 More than 10 0 Step 3. Find the Median item as: (Me) = Size of item More than 20 

More than 30 

78 
30 

60 . 

Where Me = Median and N = Total of frequency More than 40 30 
Step 4. Locate the median item on the Y-axis and from this draw a line parallel to the X-axis to 

intersect the ogive. 

Step 5. Draw a perpendicular line from this point of intersection on the X-axis. The point where the line cuts the X-axis, is the Median value. 

30 
12 More than 50 

20 Medlan 35 

On the basis of table of 'more than', one 10 
X Ogive curve is drawn: 

40 50 60 10 20 30 

Letus understand this with the help of Example 22 ("ess than'Ogive) and Example 23 ('more tha' Ogive) 
Me- 45h tem 2 Marks 

Example 22. Determine the value of median graphically by less than' ogive with the information 
given in Example 21. 

Locating 45 on the Y-axis and a parallel line from 45 (dotted line in the figure) intersects the ogive at point E. 

Now, a perpendicular line drawn from point E cuts the X-axis at 35. Hence the median is 35 marks. 

Ans. Median = 35 Marks 
Solution: 

In order to calculate median by 'Less 
than' ogive method, we have to convert 
the series in cumulative frequency of 
less than' series. 

Graphlc Location of Medlan 
Less than' Oglve Method 

Scale: 1 Cm = 10 Marks on X-axis 
9.6 PROPERTIES OF MEDIAN 

he sum of deviations of items from median, ignoring sigus, is the minimum. 

ror example, the median of 4, 6, 8, 10, 12 is 8. Now deviations from 8 (ignoring signs) are 4,2, 0, 

4 he total of these deviations is 12. This total is smaller than the one obtained if deviations are 

n from any other value. If deviations are taken from 7, the deviations ignoring signs wOuld be 

I Cm = 10 Students on Y-axis 

3, 1,1 and the total 13. This property implies that median is centrally located. 

Marks No. of Students 0 90 

Less than 10 90 45 Less than 20 12 

Median apositional average and hence it is not influenced by the extreme values. 

Less than 30 30 50 

Less than curve 

Less than 40 60 50 
9.7 MEAN Vs MEDIAN Less than 50 78 40 

Less than 60 1. Ease in 

Ons in Sample: The general 
fluctuationsof sampling affect the median to a greater 

2. Fluctuation 

tne mean (however, at times mean might be affected to a greater 
extent by such 

90 30 aiculations: Median is easier to calculate as compared to mean. 

On the basis of table of 'less than', one 
Median 35 20 

Ogive curve is drawn: 13 10 

Me 45h item Tiuctuations than the median). 
aic Treatment: Mean is definitely superior to median in terms of further algebraic 

10 20 30 40 50 

median 
dsses: Mean cannot be 

determined 
in case of open-end 

distribution, whereas, 

eian can be easily calculated. 

Marks Locating 45 on the Y-axis and a parallel line from 45 (dotted line in the figure) intersects tnnarkS. 
ogive 

at polint 
E 

mark 

treatment. It is possible t 
Open-end classes: Mean ca 

Now, a perpendicular line drawn from point E cuts the X-axls at 35. Hence the medlan 5 

ssible to find out the 
combined mean, 

but not the combined median. 

Ans. Median 35 Marks 
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5. Effect of Extreme values: Median may be more representative than the arithmet

due to the fact that it is not affected by the values of extreme items. 

6. Graphic presentation: The value of median can be determined graphically, who.. 

value of mean cannot be graphically ascertained. 

Arrangement 

in ascending or desc 
required: Since median is a netic average 

data 
number of observations. 

9.25 
average of position, therefore arranging the 

order of magnitude is time consuming in case of largs ereas the 
5. Unrealistic assumption; 

of median, 

arge 
in case of grouped distribution: The formula for the computa utation 

in case of grouped frequency distribution, is based on the assumption that the 
e median class are uniformly distributed. This assumption is rarely met 

9.8 MERITS AND DEM�RS OF MEDIA observations in the median clas

Merits of Median in practice. 

ASimplicitya 
median can be located simply by inspection. 

cian is easyto calculate and simple to understand. In many situations ,t he 
MEDIAN 

(Defined as the Middle Value in the Arranged Data) 

2 ldeal average: Median is defined rigidly, ie. median has definite and certain value. 
3. Graphic presentation: The value of median can also be determined graphically with the 

help of ogive curves. 

Merits Demerits 
Simple and Easy to Calculate Not Based on all observations 

FAffected by fluctuations in sampling 
FLack of further Algebraic Treatment 

Requires Arangement of Data in 
Ascending or Descending order 

Unrealistic Assumption in Grouped Distribution 

ldeal Average as rigidly defined -

4 Unaffected by extreme values: The extreme values in the data set donot affect the calculation 
Can be determined graphically through Ogives 

Unaffected by Extreme Values of the median value. 
Possible even in case of lIncomplete Data-

For example, median of 10. 20, 30, 40 and 150 would be 30, whereas the mean will be 50. So median in such cases is a better average. 
Appropriate for Quaitative Data 

9.9 APPLICATIONS OF MEDIAN. 5. Possible even in case of incomplete data: Median can be calculated even when the data is 
incomplete. For example, in case of irregular class-interval or open-end distribution, median 
can be easily calculated. 

The median is helpful in understanding the characteristic of a data set when 
1. Observations are qualitative in nature; 

6. Appropriate for qualitative data: Median can be used to deal with qualitative characteristics
which cannot be measured quantitatively. 
For example, it is not possible to measure intelligence quantitatively. However, it is possibie lo 

locate an individual having average intelligence by arraying a group of persons in ascending o cending order of intelligence. 

2. Extreme values are present in the data set; 

3. A quick estimate of an average is desired. 

values 
nich divide a series in a number of parts. The most common positional values besides 

9.10 QUARTILES 

avelue which splits the series in two equal parts. Similarly, there are other positional 

merits of Median 
median are Quartiles. 

1. Not based on all observations: Median, being a positional average, is not based o and every item of the distribution. sh vide a series into four egual parts. For any series, there will be three quartiles as 

Own by the following figure For example, the median of 10, 25, 50, 60 and 65 is 50. If we r Dlace the observations 10 and 25 

then 
by any two values smaller than 50 and replace 60 and 65 with two values greater than ou 

MO-
50% 50% 

value of the median will remain same. 
25% 75% 

Lagest 

tem Upper Quatile 

() Affected by fluctuations in sampling: It is affected by the fluctuations of sampling if class-intervals are not uniform, the value of median becomes inappropriate 

Smallest Medlan 
Lower Quartile 

(9) 
tem (2 or Me) 

3. Lack of further algebraic treatment: The median is not capable of algebraic trea ps example, median cannot be used for determining combined median of two or mO D as is possible in case of mean. 

5%) of 
Quartile (Q,):Q, 

divides the
distribution in such a way that one-fourth 

2. Second 

First or Low 

Otal items fall below it and 
three-fourth (75%) fall above it. 

)or Median:It has already 
been 

discussed. 
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9.27 3. Third or Upper Quartile (Qs): Q, divides the distribution in such a way that th 
(75%) of total items fall below it and one-fourth (25%) fall above it. 

that three-tourth Calculation 

of Lower Quartile (Q) 

item Size of 11+1 th a, Size of 
em= Size of 3r item 

Percentiles For Knowledge Enrichment 
a,=35 

1. The percentile velues divide the distribution into 100 parts each containing 1 per e 
of the observations. cent Calculation of Upper Quartile (Q,) 

There are, in all, 99 percentles denoted as P1 F2 99 espectively. Psn is tem Size of 3 11+1 ag= Size of 3N+1th 

tem= Size of 9th tem the median value. 

If you have secured 60 percentile in an examination, it means that your position is below 
40 percent of total candidates appeared in the examination. 

ag=50 
Ans. Lower Quartile (Q,) ? 35; Upper Quartile (Q) =*50 

Evample 25. Calculate first quartile and third quartile from following data: 9.11 COMPUTATION OF QUARTILES 
Marks of Students 60 38 46 43 50 58 65 69 The computation of quartiles is done exactly in the same manner as the computation of the Median. While calculating Q, and Qe series have to be arranged in ascending or descending order as in case of median. 

Solution: 

Arranging marks in ascending order, we get: 38, 43, 46, 50, 58, 60, 65, 69 

Calculation of Lower Quartile (0,) Individual Series 

item= Size of 2.25th item OSize of N+1th item Size ot4 
In case of individualies, the values of lower quartile (Q1) and upper quartile (Qg) would be 

Size of 2.25th tem = Size of 2nd item+ 25 times (Size of tem- Size of 2 tem) 
Size of 2.25th item = 43+25 (46-43)=43+ .75 -43.75 

the size item respectively. 

Example 24. From the data given below, calculate lower quartile (Q) and upper quartile Q43.75 Marks Pocket money (in 46 35 28 52 54 43 35 41 49 46 50 
Calculation of Upper Quartile (Q,) Solution: 

Size of 6.75th item = Size of item+.75 times (Size of 7m tem-Size of 6m item) 

Size of 6.75th tem = 60 + (65-60)=60 + .75 (5)=63.75 

Calculation of Lower Quartile (Q) and Upper Quartile (9) Size of 3 N+1 item= Size of 6.75m tem 

S. No. Pocket money (in 3) arranged in ascending ord 
28 

35 

63.75 marks 35 

41 Ans. Lower 
ure (Q,) = 43.75 marks; Upper Quartile (9)=63.75 marks 

43 Discrete Series 46 
n case of discrete sers a ete sers also, the values of lower quartile (Q) and upper quartile (Q) would 

49 
ie or N1and N items respectively. 

However, for value of N, the cumulative 

50 

The following example will ilustrate this. 

requency is calculated. 52 

54 N=11 
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***************** 

9.29 Example 26. From the following, compute Q1 and 3: 
40 3N 

c.f. 
50 60 

70 
2 

10 30 

5 3 10 5 2 

and the calculations of Q, and Qg with the help of following example.

Solution: 
Let us und We first calculate the cumulative frequency 

Example 27. a7 With the help of following details, calculate lower quartile and upper quartile. 
C.f. 

10 2 
10 10-2 20-30 30-40 40-50 Marks 

50-60 
20 5 

16 14 23 No. of Students 
17 

30 10 

40 10 20 Solution: 
50 25 Marks (X) No. of Students ( C.f 60 28 0-10 16 

16 70 30 
10-20 14 30 N = Ef = 30 
0 -30 23 53 

30 40 7 0 
Calculation of Lower Quartile (Q) 

-50 7 77 Q, Size of N+1th ize of item Size of 7.75th item 
0 60 3 80 

N= Zf 80 7.75th item falls in the cumulative frequency of 10 and the size against this cumulative frequency is 30. 
Therefore, Q is 30. 

Caiculation of Lower Quartile (9,) Calculation of Upper Quartile (Q) 
20th item 

4 QgSize of em Size of 3 30+1 th 
item= Size of 23.25th item 

20th item lies in the group 10-20 
h10, c.f.= 16, f= 14, i= 10 

23.25 ftem falls in the cumulative frequency of 25 and the size against this cumulative frequency s 
So, Qg is 50. 

By applying formula: Ans. Lower Quartle (Q,) = 30; Upper Quartile (Q3) =50 
N 

- c.f. 

4 
Continuous Series 

Qht x i = 10 14 
20-16 10 = 12.86 Marks | th 

In case of continy series, the lower quartile (Q1) is the item and the exact value of Q15 
a 12.86 marks calculated by the following formula: 

aculation of Upper Quartile (93) 

N240- 6oh item 
N 

C.f. 

Q + x 

oU tem lies in the group 30-40 
30, c.f.=53,f = 17, i =10 Where, I= Lower limit of the quartile class; c.f. = Cumulative frequency of the class preceding qu f= Simple frequency of the quartile class;i = Class-internal of the quartile class. 3N 

60-5 10 34.12 marks 
14 

c.f. 

+4 y the -x i = 30 +- 
f 

Similarly, the upper quartile (Q) is the 3 
item and the exact value of is calculated b; 

g 34.12 marks 
following formula: 

Lower Quartile (Q1) 12.86 marks; Upper 
Quartile (Q) = 34.12 marks 
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9.31 Example 28.Cakulate the value of ower quartile, median and upper quartile from h 
data: 

from the folowing 3NC. 
4 120.75-108 -x i = 30 

f - 10 34.21 35 20 30 40 s then 10 
50 Classntena 

106 141 22 
161 

Og 34.21 

Ans. Lower Quartile (Q1) = 14.80; Median = 2445; Uper Cuartile (Q) =34.21 
Solutiom 

hhe gven aampie. the data is gven in the tom of cumulative series. So, it will be first converted into simple 9.12 MODE seres to caiculate the median ciass and quartiles class. 

Frequency ( 
22 

Mode is another i 

Mode 
sthe value 

items of the set cluster most densely. 
the word 'mode has been derived from the French word La Mode' which signifiesv 

ather important measure of central tendency, which is concephually very useful. occurring most frequently in a set of observations and around which other 

Class-intenal0 
22 -10 

Mode he yowe oik the mr. 
38 60 10-20 
46 106 20-30 

most fashionable values of a distribution, because it is repeated the highest number of times the ceries. Thus Mode is the value which occur the largest number of times in a series. 

30-40 35 141 

40-50 20 161 

Eyample:If the shoe size of 10 people is: 8, 9, 7,9, 10, 9, 10, 9,11,8; mode can be converientty found 
by aranging the observations in an ascending order (7, 8, 8, 9, 9, 9, 9, 10, 10. 11) and counting the 
number of times each observation occurs. Mode size of shoes is 9 as it occur the maximum number of 

N f= 161 

Caiculation of Lower Quartie (Q,) 

times (four times). 
25 nem 

Definitions of Mode 
In the words of A.M. Tuttle, "Mode is the value which has the greatest requency density in its 

immediate neighborhood". 
In the words of Croxton and Cowden, "Mode of a distribution is te vaite at the point around 

which the items tend to be most heavily concentrated 

40 25 tem ies n te goup 10-20 

L10. cf. = 22f=8,i= 10 
By aophyng omia 

xi= 10 + 10 14.80 
Important Points about Mode 

) eISextensively used to measure taste and preferences of people for a particular brand 

of the commodity. 

O, = 1480 

Calculation of Median (Me) 

dse of frequency distribution, mode is determined by the value correspornding to 

maximum frequency. 

Me - »en 

Mode is preferable to nean and median when it is desired to know t 

Barment, the most common size of pocket expenditure 
ot a student, the most popular 

80 5 tem ses in te gop -30 

Ihe value of mode is denoted by the symbol 'Z the most typical 
20. cf. = 60,f = 4, i= 10 

05-, 10 2445 Rar example the most common size of shoes, the most common size of a ready-made 

Me 

bservat: 
can either be uni-modal, 

bi-modal or 
multi-modal. 

However, if each 

distribution. 

46 
Candidate in an election, etc. Median = 24.45 

A distribution can either be Calculation of Upper Quartie (0,) 

l Value: When each 
observation 

occur the same 
number of times in a series; 

modal: When one 

CCurs the same 
number of times in a senes, 

then there is no mode in that 

o 483 120.75 item 

( No Modal Value: 120.75 item lies in the group 30-40 
one item ccur 

the 
maximum 

number of times; 

430, c.f. = 106, f = 35, i= 10 
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Sta tatistics for Class X 
Median and Mode 9.32 

33 
(ii) Bi-modal: When two items have the same maximum frequency; 

Cio) Multi-modal: When more than two items have the same maximum frequene 
an individual series are more, then the individual series can be converted 

ios. Mode is then calculated as the value corresponding to the highest frequency 

Mode 

fnumber of items in an i 

Mode with Frequency Curve into discrete 

value of Mode from the data given in Example 29 by converting the 

If the nature of mode is to be erplained graphically, it is obvious that the mode would s 
point of maximum frequency which is indicated by the peak of a frequency curve. 

30. Calculate the val 
ample. 

data into discrete series: 
Y 

Solution: 

Heights (in inches) 
Frequency 48 

50 

52 Mode 

60 
tems 

65 
66 

In the given diagram, X-axis denotes the value of variable and Y-axis the corresponding frequencies. Mode is that value on the X-axis, which correspond to the maximum frequency o 57 the Y-axis. 
69 

70 9.13 CALCULATION OF MODE 
71 The value of mode can be calculated in the following series: 
72 

5 ndividual Series 
Total 

he height of 66 inches has the maximum ftrequency. Therefore, mode height, i.e. (2) is 66. 
Ans. Mode 66 inches 

2. Discrete Series 
3. Continuous Series 

tample 31. Find out the mode from the followings figures by: () Observation Method 

Frequency distribution Method 
Individual Series 

There are two methods of finding gxf mode in an individual series: 
60 65 8040 43 63 70 60 53 57 63 53 57 60 57 

Solution: 
1. By Observation; 

2. By Converting individual series injo a Discrete Series, i.e, by frequency distribuo 0)Observatlon Method Mode by Way of Observation 
Through observation, one can notice the occurrence of items in a distribution. Step 1. Arrange the data in ascending or descending order. Step 2. The item which occurs most in the series is 'Mode'. 

ranging the series in an ascending order, we ge: 

40 43 50 
5053 53 57 57 57 57 60 60 60 63 63 65 70 80 

) Frequency Distribution Method 

y observation, 57 occurs most, therefore, the mode (2) is 57. 

nOde
we have to convert the individual series into discrete series 

Frequency 
Example 29. From the heights of 15 students, calculate the value of mode. 52 50 66 70 66 72 71 66 60 67 69 6748 
Height (in inches) 

Items 

40 Solution: 
43 By arranging the series in an ascending order, we get: 

By observation, height 66 inches occurs most, therefore, the mode (Z) ls 66 inches. 

697071 

50 48 5052 60 60 65 66 66 67 67 69 70 
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Measun 

50 9.35 
seps 

of Grouping Method 

63 able consisting of 6 columns, in addition to a column for various values of X. Column Write the 

o1D frequencies in two's starting from the top. Find out their total and mark the 

65 Prepare 

he frequencies against various values of X, as given in the question 
70 

30 Column 2: 

Total 17 highest total; 

tem 57 occurs the largest number of times. So, mode (Z) =57. 

Ans. Mode = 57 
column 3: Group frequencies in two's starting from the second frequency (i.e. first frequency is left out). Find out their total and mark the highest total; 

Discrete Series n 4: Group frequencies in three's starting from the top. Find out their total and mark 
There are two methods to determine mode in a discrete series: the highest total; 

) Mode by Observation, known as Inspection Method 

i) Mode by Grouping Method. 

Column 5: Group frequencies in three's starting from the second frequency (i.e. first frequency is left out). Find out their total and mark the highest total; 
Let us discuss these two methods in detail: Column 6: Group frequencies in three's starting from the third frequency (ie. frst and second 

frequencies are left out). Find out their total and mark the highest total. i) Mode by Observation 
The highest frequency total in each of the six columns is identified and analysed in the Analysis 
Table, to determine mode. 

The mode can be determined by inspection if: 
Frequencies are regular and homogeneous; and 

There is only one item which has the maximum frequency. Eample 33.Calculate the value of Mode from the data given in Example 32 by grouping method. 
In such a case, the value corresponding to the highest frequency would be the modal value 

Solution: 

This is illustrated in the Example 32. 
FIrst of all, grouping of the data is done. 

Mede Grouping Table 

Example 32. Find out mode of the following series. Wages No. of 
n) Persons () 

In Three's 
In Two's Daily Wages (in 

No. of persons 
100 70 120 130 140 150 

Column V Column V 
ColumnI Column Il Column l Column V 2 

8 10 100 
Solution. 110 2+4 6 2+4+8 14 

By inspection, we can see that 130 occurs most frequently in twe series, hence modal daily wag 
4+8 12 7 130. 120 4+8+10 

22 130 10 8 8+10-18 8 10+5
23 

(i) Mode by Grouping Method 
If the frequency distribution is irregular and heterogeneous, then it is not necessa n Such is always the value which occurs most frequently or whose frequency is the max cases, Grouping Method is generally used for obtaining the mode. According to grouping method, 2 tables are prepared to determine the modal vaa 

ue: 

140 
5 8.4., 

10+5 15 10+5+4 19 

mode 

150 5+4 9 
4 

Alter having 
the values having maximu 

prepared Grouping ing Table, we are required to prepare an Analysis table. In this table, we enter 

aximum frequencies in each column of Grouping Table by mean of ticks () as follows: 

1. Grouping Table: In this first table, groupings of frequencies are presented 

Analysis Table 

Column No. 
150 140 

130 
six columns 

2. Analysis Table: In this second table, occurrence of frequencies or v are written and added. Modal value is the value which occurs in the maxun groupings. 

100 110 120 

values in various 
groupings 

mum 

number of 
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n continuous series, 

wing two methods 

ies 

mode lies in a particular class or group, which is called the modal class. ds are used in determining mode: 
V 

Continuous Series 

V 
The ho 

n 
Observation 

Method or Inspection Metho 
3 5 

Total 1 
Grouping Method. 

0. Since the value 130 has occurred the maximum number of times i.e. 6, the modal income is 1an 

Ans. Mode =7 130 

Ohservation Method 

equencies are regular, homogeneous and there is a singaimum frequency, then 
fthet observ. vation method to determine Mode. 

Example 34. Find out mode of the following series. 
we 

can 
use 

the c 

1 12 13 14 

Steps of 
Observation Method 

d 1, Determine the modal class, 1e. class with the highest frequency; 

Step 2. Determine the exact value of mode by the following formula: 

0 Size 8 
7 9 8 

Frequency 5 6 8 6 

Solution. 
The frequencies of two items: 12 and 14 have the highest frequency of 9. So, grouping of frequencies is 

essential. The method of grouping will be used for determination of mode. Mo = + xi 

Grouping Table 

Where, 
Two's In Three's Frequency (0| 

Column 
Size 

(X) Column l Column IV 
Mo = Mode 

Column Column V Column VI 

Lower limit of modal class 
1 

19 
14 Frequency of the modal class 

8 21 
5 

11 oFrequency of class preceding the modal class 
24 

16 
Frequency of class succeeding the modal class 

i = Class-interval of the modal class 

12 24 
17 

13 26 17 23 
14 

15 
15 

formula for calculation of Mode can also be expressed as: 

6 
xi 

Mo = -1)--19) 
Analysis Table 

Column No. 8 12 13 14 
15 

10 11 
Do Consider it 

When frequency of p 
Comes 

out to be zero or (f,-f2) is negative, then value of mode is obtained 

|ie.if (2-fo- 
pre modal class or post modal class is higher than that of modal class, 

by the following formula: IV 

Mo * i 

-o-- 
The symbols have u 
alues i 

ve usual meanings (as 
discussed before). The only diference is that absolute 

(ignoring signs) of diffe 

VI 

Total 3 4 

The size 12 is occurring maximum number of times (5 times). So, Mode = 12. 

difference 
between f, and fo and 

between f, and fa will be taken. 

efer Examples 40 and 41) Ans. Mode = 12 
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Central Tendency-Med and Mode 

9.39 
Example 35. Find out mode of the following series. 

Sdaution 

Eyinspe 

concentration of 
and Analysis Table. 

10-15 Class-Interva 
Frequency 

0-5 5-10 15-20 nspection, 
the moda class is not clear. Although 30-40 class has the highest requency (25), yet greatest 20-25 ams is around 50-60 class (with frequency of 23). Hence, we prepare a Grouping Table 

2 15 6 

Solution: 
By inspection, it is cear that modal class is 10-15. because frequency of this class is maim. 

i.e.15. Grouping Table 
Computation of Mode 

In Two's ze Frequency () 
Column 

Class-Interval 
05 
5-10 

4) 10-15 
15-20 
20-25 

Frequency Column II Column Column V 
In Three's 

Column V Column VI 2 
4 
15 1, Modal Class 

62 

10-20 14 

20-30 10 35 39 

30-40 25 50 
15 40-50 38 
23 60 

50-60 45 To calculate mode, the folowing formula will be used 60-70 22 
34 3/ 

Mode (Z) 70-80 12 

80-90 3 

410,f,15, f=4,f2=6, i =5 
Analysis Table 

Z 10+ -4 2x15-4x 5 = 10 +x5 1275 70-80 80-90 
20-30 30-40 40-50 50-60 60-70 Column No. 10-20 

Ans. Mode =12.75 

Grouping Method 
As discussed before, Inspection Method is of use only when there is reguíarity and homog in the series. In case of any irregularity, Grouping Method is preferréd. Steps of Groneping Method 
The determination of mode by grouping method involves two steps: 

eity 

VI 

3 31 
Step 1. Determine the Modal Class by the process of grouping, The grouping procedure 

is same Total 
as done under discrete series. 

that modal class is 50-60 and frequency of this class is 23. 
tis cl 

Step 2. Determine the exact value of mode by the following formula: Using formula: 
Mo h2--2 Mode (Z)=ly Let us understand the calulation öhmode by Grouping Method (under continuous s9To of following erample. 50,1 .23,= 15.a = 22, i= 10 

24,-o-f2 
nod (under continuous serles) with ne 

Example 36. From the following data, determine mode. 23 15 Z 50+ 23-15 
Size x 10 50 x 10 = 

58.89 

10-20 20-30 80- 2x 23-15-22 30-40 70-80 

12 
Frequency 40-50 50-80 60-70 

22 
10 Ans. Mode = 58.89 25 15 23 
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9.14 MODE IN SPECIAL CASES 

The calculation process of Mode is different under some special circumstances 
these special cases: es. Let us discus 

Frequency ( 
Column 

In Twos 
In Three's 
Column V 

Column ll Column Column IV Column VI MODE IN SPECIAL CASES 1 
0-5 

2 12 13 5-10 
10 

14 10-15 Inclusive 
Class 

Inter rvals 
(Classes of type 

10-19, 20-29 
are given) 

Open-End
Serles 

Cumulative 
Frequency 
Distribution 

Mid-values 
are Glven 

(Mid-points of 
dassintervals 

Unequal 
Class- 

Intervals 
(When class 

intervals are not 
equal 

4 14 24 15-20 

23 (Lower limit of. 1st 
class and upper 
limit of last class 

10 
19 0-25 (Less Thanor 

More Than) 21 are given) 25-30 
not given) 

0-35 

Analysis Table Convert it into Convert Convert No need to find 

misslng limits. 
Calculate Mode 
in usual manner 

Class-intervals have to be made 
equal and fre 
quencles have 
to be adjusted 

Refer Example 42 

simple frequency mid-values into class-intervals 
class-intervals 

Refer 5-10 10-15 15-20 20-25 25-30 30-35 
distributdon into Exclusive 

Column No. 0-5 Refer Examples 
37 and 38 series 

Refer Example 40 Refer Example 41 Example 39 

Cumulative Series ("Less than' or "More than') 
When cumulative frequency distribution (Less than' or More than' type) is given, then the cumulative frequency distribution has to be converted into a simple frequency distribution. The calculation of mode in cumulative series will be clear from Example 37 (less than' series) and Example 38 (more than' series). 

3 3 6 Total Example 37. Find out the mode in the following series: Size (below) 
Frequency 

10 15 
3 13 

ne class 20-25 is repeated maximum number (6) of times, it is the modal class. 

So, applying the formula: 
20 25 30 
7 27 36 

Mode (Z)=+ foxi 
Solution: 

2,-fo- 
Here, we are given the data in the form of less than cumulative frequency distribution. 1o CO we shall first arange the data in the form of frequency distribution with continuous classe 

ute mod 

20,f 10, fo = 4,f2 =9,i=b Calculation of Frequency Table 
10-4x 5 20 x 5 = 24.28 Size 

Z=20+ Frequency 0-5 2x 10-4-9 

ple 38. Calculate mode from the following particulars: 

Ans. Mode = 24.28 
5-10 

2 10-15 
500 400 

10 
300 

15-20 
20-25 
25-30 
30-35 

17 200 17 
4 

y Wages in (More than) No.of workers 
100 

53 

36 10 27 48 

36 

Solution: 38 

In the given series, the distribution is irregular. Also the maximum frequency (10) 1s reP 
will find mode by the method of grouping. 

Here, we are given t 
We shall first arrange tne 

peated. Therelore, 

ne data in the form of more 
than 

cumulative 
frequency 

distribution. 
To compute mode, 

nge the data in the torm of frequency 

distribution 
with 

continuous 
classes. 



Statist for Class af Central Tendency Median and Mode

9.43 
.tha distribution is irregular. therefore, we will find mode by the method of grouping. 

lass XI 9.42 
Calculation of Frequency 

Table 

Grouping Table FrequenCy In 
the 

given 

series, 

the 
distrib1ni 

Daiy Wage ( In Two's 
Frequency 

Column 

15 

In Three's 
Column V Column V 

100- 12 Column Column ll1 Sz0 

Column VI 19 (4,) Modal ClassS 
11 f2 

200-300 
35 

(4) 300-400

400-500
0-10 

20 45 60 

10-20 

25 600 69 

By inspection, it is clear that modal class is 300-400, because frequency of this class is 

To cakulate mode, the following fomula will be used 

uency of this class IS maximum ie. 19 

20-30 

24 36 61 
67 30-40 12 43 

40-50 

31 114 
50-60 102 154 

Mode (Z) 4 x i 
71 123 

60-70 

52 
4300, f = 19, f = 12, f= 11, i= 100 

70-80 

Analysls Table 

Z 300 + 19-12 x 100 S00 15 
300+x 100 346.67 

2x 19-12-11 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 
Column No. 

Ans. Mode = 7 346.67 

Mid-Values are given 
In this case, we have to first cornvert the mid-values in to class-interval to calculate the valte 

of mode. 

Example 39. Calculate the mode from the following data: 

Marks (Mid-values) 5 15 25 35 45 55 65 75 

Na of Students 24 12 31 71 52 5 15 20 25 
1 

Total 
Solution: 

In the given example, we are given the mid-values. We need to first convert it into continuous series. 
Step 1: The difference between the two mid-values is 10. 

oince the class 60-70 is repeated maximum number of times, it is the modal class. 

So, applying the formula: 
Step 2: Half of the difference is:=5. Now, 5 is reduced and added to each mid-value to detemine 

4 x i Mode (2)= * 2,-fo-2 lower limit and upper limit. It is shown in the following table: 

Calculation of Class-Intervals h60,f 71,fo= 31, f2 52, i = 10 

Marks (X) No. of Students () 
-x 10 = 60 + x 10 = 66.78 

59 
Z 60 + 71-31 0-10 

15 
10-20 2x71-31-52 

20 
20-30 Ans. Mode= 66.78 marks 25 
30-40 mclusive Class-Intervals 

ustribution must be continuous 
with exclusive type classes, 

without any gaps. 

quency distribution must

24 
40-50 

12 
50-60 

ehtore 
ns the 

applying the formula. Therefore, in case of inclusive 
class-intervals, the formula 60-70 31 cas data is not in the form of continuous 

classes, it 
must be converted into continuous 

71 70-80 
52 

Out the class-intervals are 
converted into an 

exclusive class-in terval series. 
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From 
the 

analysis 

tabla 

lormula: 

945 Example 40. Calculate mode in the following distribution. 

50-59 60-69 
24 

Measures of Ce 

ble, the modal group is 5 
e frequency of this group is 24. By apphly 

70-79 80-89 
12 

Marks 40-49 

90-90 pplying he 20 

-foxi Mode () " 2,-fo-f2 

Na. of Students 30 12 

Solution: 
In the given example, inclusive class-intervals will be first converted to exclusive class-intervale an. 

mode will be determined. vals and, thereate. 
Aut in the given example, f, (24) is less than fo (30). It means, (,-f) will be negative. In such cases, mode 
is calculated by the following formula 

Calculation of Exclusive Class-Intervale 

No. of Students 

uode CZ) to-l-
Marks 

39.5-49.55 12 
49.5-59.5 30 

L-59.5, ,=24, fo= 30, f2 = 20, i =10 
59.5-69.5 24 

24-30 
24-3024-20 

6 69.5-79.5 20 
x 10 59.5+x 10 = 65.5 Z-59.5+ 79.5-89.5 12 

89.5-99.5 
Ans. Mode = 65.5 Marks 

By inspection, the modal class is not clear. Although 49.5-59.5 class has the highest frequency of 30, vet greatest concentration of items is around 59.5-69.5 class (with frequency of 24). Therefore, we will ind mode by the method of grouping. 
Open-End Series 

In case of open-end classes, the lower limit of the first class and upper limit of the last class is 

not given. To calculate Mode, there is no need to complete the class-interoal Grouping Table 
Size 

Example 41 would illustrate the point. 
No. of In Two's 

In Three's Students ( 

Example 41. Calculate the value of mode from the following particulars. 

Frequency (0 

Column I Column I Column ll Column IV Column V olumn V 

Class-Intervals (X) 
Below 20 

20-30 

39.5-49.5 2 
42 49.5-59.5 30 

66 54 59.5-69.5 24 
74 69.5-79.5 20 

30-40 32 79.5-89.5 12 

14 34 
40-50 89.5-99.5 2 

50-60 
Analysis Table 60-70 Column No 39.5-49.5 49.5-59.559.5-69.5| 69.5-79.5 89.6-99.5 70-80 79.5-89.5 

80-90 

90-100 
Above 100 

Solution: 
V 

The gven data consist of o 

V 

lase 
Onsist of open-end 

classes. 
However, to calculate mode, there is no need to complete the 

nlerval. By Inspection, the moda concentratlon c 

VI 

Hass is not clear. Athough 
70-80 class has the highest frequency (24), yet greatest 

Total 1 

and Analysis Table. ns Is around 60-70 class (with 
frequency 

of 22). Hence, we prepare a Grouping Table 
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Central 

Tende 

|22-20 
Z 60 122-20|+|22-24| 

9.46 Statistics for C Central Tendency Median and Mode

Class X 9.47 
Grouping Table 

X10= 60x 10=65 
n Two's In Three's Classinterval Frequency (0 

Column Column I Column ll Column V Column V 
Column V Below 20 Ans. 

Mode 
= 65 

10 
20-30 1 15 Unequal Class-Intervals 

30-40 21 he oalciulated only if the rlass-17itervals are of equal magnitude. If unequal class-intervals are 

n. then we must make them equal before we calculate mode. The dass-intervals should be 

e PQual and frequencies be adjusted. It is assumed that frequencies are equally distributed. 

15 
50 0 

30 
50-60 20 52 

35 ther 

42 
60- 70 22 66 46 
70-80 24 

30 The following example Will illustrate the point. 
52 

80 32 
90-100 2 8 

Example 42. Find the mode from the following data 
Above 100o 0-10 10-20 20-40 40-50 50-70 70-80 Class-interval 

10 14 40 35 42 10 

Analysis Table Frequency 

Column No Below 20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 Above 100 
Solution: 

In the given example, the class-intervals are not equal. To calculate mode, the class-intervals are made equal 

and frequencies are adjusted. We take the assumption that in this case, frequencies are equaly distributed. 

Calculation of Frequency Table 

Frequency 
Class-Interval 

10 
0-10 

V 14 
10-20 

20 
V 

20-30 20 
35 (1,) Modal Class 

Total 30-40 4 

t is clear that modal class is 60-70 and frequency of this class is 22. 
) 40-50 21 

50-60 21 

Using formula: 
60-70 0 

Mode (2) 4 70-80 

nspection, it is clear that modal class is 40-50 as frequency of this class is maximum i.e. 35. 

=60,f 22, fo = 20,f2 = 24, i = 10 uate mode, the following formula will be used: 

Mode (2) h + -x i Z 60 22-20 Z 602x22-20-24 x 10 

However, the value of (2f,-fo-f) is zero. In such cases, mode is calculated by the touo 
935, I = 20, t =21,i= 10 

following formula' 

15 

-Mode () =Fh x 
Z 40 + 35-20 

2 x35-20-21 
-x 10 40 +x 10 = 45.17 

4-o-4- Ans. Mode = 45.17 



9.48 Measures o Centra 

OE BY GRAPHICAL METHOD 

Statistics for Clas af Central 
Tendency-Median and Mode . 

SUMMARY OF MODE IN SPECIAL CASEES 

CASE 1: Cumulative Frequency Distribution CASE 2: Mid-Values are Gluor 
9.49

(Less Than Series) Convert it into Simple Frequency are given, then convert such mid-valt 
dian in usual manner, 

When M 
415 

id-points Can be located graphically with tfelp of togram. 
o Determine Mode by Graphical Method 

to regular Clas Distribution and then calculate Mode in usual manner. 
Marks 

Intervals and then calculate 

Mid-Points 
Frequency 

Made can be 

sep 
1. 

Draw a histogram of the given data. 
2. The rectangle with the greatest height will be the modal class. 

right point of the; rectangle of the class preceding the modal class. 

15 25 
8 20 40 

Less Less Less Less Less 
35 than 10 than 20 than 30 than 40 than 50 Steps . 

5 1018 Students 6 21 27 S4 

Class-Interval (X) 
0-10 

Students ( Marks () 
0-10 Frequency ( the top right point of the rectangle of the modal class with the top 

raw. line joining 10- 20
20- 
30- -40 

10-20 sty 3 20- 30

30-40 40 -50 

20 
40 
10 

step 4. Similarly, draw a line 

ho top left point of the rectangle of the class succeeding the modal class. 

15 

18 
By inspection, it is clear that modal class is 20-30, 

40-50 ine joining the top left point of the rectangle of the modal class with By inspection, it is clear that modal ciass is 20-30. 

k t5 =610 
xi =202x 15-4-6 10= 12.75 

20=40 20 10 0 
40-20 fo-xi = 20+2x 40-20-10 

Step 5. From the point of intersection of two diagonal ines, draw aperpendicular on the Xaxis. 

Sap 6. The point at which the perpendicular touches the Xaxis gives the modal value. Z=*2,-fo-2 10-24 CASE 3: Inclusive Class-Intervals (Classes of type CASE 4: Open-End Series (Lower limit of first clae 10-19, 20-29 are givent Convert Inclusive Class-Intervals and upper limit of last class not given): There is no need to into Excusive Series 
lass-Intervals 10-19 20-29 30-39 40-49 50-59 equend 

The Graphical Method will be clear from the following example: 

find missing limits, i.e. calculate Mode in usual manner, Class-Intervals Less 40-50 50-60 60-70| More Example 43. Find out the mode of the following series, using the Graphic Method. 

10-20 20-30 
9 10 22 40 18 |than 40 

3 
30-4 40-50 50-60 than 70 

24 9 5 Frequency 0-10 Marks Class-Interals () 
9.5-19.5 

19.5-29.5 
29.5-395 
39.5-49 5 
49.5-59.5 

Frequency (0 14 

Class-Inten No of Students 5 10 25 15 10 

(X) 
Less than 40 

Frequency () 
Solution: 

40-50 
50-60 
60-70 

More than 70 

40 14 
24 18 

By inspection, it is clear that modal class is 39.5-49.5 as frequency of this ciass is maxrimum, ie. 40. 
39.5 40 2 L=18 10 

Graphic Location of Mode 

By inspection, it is clear that modal class is 50-60. 
25 50 24 =14 910 

Z=,+ xi395 10 44 Z=t xi= 50+24-14-9
20 

CASE 5a: Unequal Class-intervals (When Class-in- CASE 5b: Unequal Class-Intervan mode ervals are Merged together: Belore calculating mode, Class-intervals are Split-up): Before are adjusted lass-interveals are made equal and frequencies are adjusted.class-itervals are made equal and frequ -70 X0-5 5-10 10-15 15-20 20-30 30-40 

15 
(When 

o make the class-intervals equal, 05 and 5-10 are merged To make the class-intervals equal, 20-40 ialarly, 50 -30 and 

40-50T 50-70 

36 
10-20 20-40 

32 

4 6 7 12 

O10 20 30 40 50 60 
Marks gether to make the cass-intervaldG10 wih freguercy of 30-40 with frequency of 16 (=32 + 2) 6a l 12+2)0 04+6). Simdarty, 10-15 and 15-20 are rmerged together to split up as 50-60 and 60-70 with frequeney nake the class-interval of 10-20 with frequercy of 12(=7+5). Class-Intervals (X) 

Mode = 26 

Class-Intervals (X) Frequency (0 Verlftlcatlon: By Inspection, Frequerncy 
Mode (Z) = t4-x i 

0-10 y nspection, we find that modal class is 20-30. Applying the fomula: 

10-20 
20-30 10-20

20-30 
30 

16 
12 16 30-40 

40-50 
30 40 2f-o-8 

y inspection, it is clear that modal class is 20-30. 
50-60 
60-70 

Cliven:I 20,f 6 

K20 30 612 8 10 
o = 10, f = 15, i = 10 

-50 

=4t2 xi = 20 1 10-24.5 

By inspection, it is clear that modal class ls 

20 + 15026 25-10 40M36 18 
- xi = 402 36-16-6

2-o 

x 
10 = 20 + 

26 

2 x 25- 10-15 
Ans, Made = 26 Marks 

Z 
36-16x 10* 
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9.16 RELATIONSHIP BETWEEN MEAN, MEDIAN AND MODE 
The relationship between mean, median and mode depends upopthe nature of a 

which may be either symmetrical or asymmetrical.

x Symmetrical Distribution: In case of symmetrical distribution, the values of mea 
and mode are equal, i.e. for symmetrical curves, Mean (X) = Median (Mel - dia 

symmetrical distribution gives the shape of bell as seen in following figure: 

Asymmetrical Distribution 

distributon, 
Negatively Skewed de Curve 

Symmetrical Distribution 

OI 
Value 3ell-Shaped Curve Mean Median Mode 

Asymmetrical Distribution (Negatively Skowed) 

Relationship between Mean, Median and Mode in an Asymmetrical Distribution 

According to Karl Pearson, the relationship between mean, median and mode in an 

asymmetrical distribution is given by: 

Mode 3 Median-2 Mean O Vale X 
Value 

1. This formula is specially useful to determine the value of mode, when it is il-defined. 

2. If we know any two of the three values (mean, median and mode), the third can be 

estimated by using the given fomula. The value so computed will be more or less same 

as obtained by using exact fomula, provided distribudon is moderately asymmetrical. 

(Refer Examples 44, 45, 46, 47 and 48) 

Median = Mean = Mode 

Symmetrical Distribution 

Mode toúches the peak of the curve indicating maximum frequency; Median divides the area of the 

cuve in two equal haves and Mean is the centre of gravity. ode 3tmdie 

XAmple 44. If the mean and median of moderately asymmetrical series are 26.8 and 279 

Tespectively. Calculate the value of mode. 
Asymmetrical Distribution: In actual life, most of the distributions are not synmmeia 

In an asymmetrical series, mean, median and mode have diferent values. The frequen 
curve is not bell shaped, ie. height of the curve is not in the middle. An asymmetrical (stra 
distribution is either positively skewed or 

Solution: 

Using the empirical relationship, we know: 

Ode3 Median -2 Mean = (3 x 27.9) - (2x 26.8) = 83.7-53.8 =30.1 
Ans. Mode =30.1 

negatively skewed. 
Asymmetrical Distribution 

For a positively skewed distribution, 
most of the values of observations in a 

distribution fall to the right of mode. The 
order of magnitude of these measures 

mean 
of a series is 30 and mode is 25. Find Median. 

Solution: 

Positively Skewed 

Example 45. If r curve 

sing the empirical relationship, we know: 

Mode 3 Median -2 Mean 
253 Median-(2 x30) 
3 Median 25 +60 

will be: Mean > Median > Mode 

For a negatively skewed distribution, 
values of lower magnitude are 

Median= 85 concentrated more to the left of the 28.33 
Value 

Mean mode. The order of magnitude of these Medlan Ans. Median 28.33 Mode 
Skewoo) 

measures will be: Mean < Median <Mode. Asymmetrical Dletributlon (Posltlvely S 
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Or 

Cenial 
Ten 

The value of mode may not always be determined. It is difficult to lOca 

cted by 
the fluctua the fluctuations of sampling: As compared to mean, mode is affected to a great 

4 ndeterminate 

modal 

class 
in the case of bi-modal and multi-modal distributions. 

enen, tent, by 
sampling 

fluc luctuations. 

MODE 

(Value ocCurring most frequently in a set of observations) 

Merits Demerits 

Not rigidly defined 
Not based on all the observations of a series 

Not capable of Algebraic Treatment 

FIndeterminate Value 
Affected by fluctuations of sampling 

Easy and simple to calculate- 

Not affected by Extreme Items- 

Can be determined in open-end distributions 

without ascertaining class limits 

Can be used to describe Quantitative_ 
as well as Qualitative Data 

Can be determined graphically through histogram- 

Best representative of the data 

e have discussed the concepts of mean, median and mode in detail. However, the choice of 

ethod to use, for a given set of data, depends upon number of considerations (Discussed 

Lapter 8, Section 8.4), which can be classified into the following broad heads: 

18 COMPARISON BETWEEN MEAN, MEDIAN AND MODE 

*gialy defined: Mean and median are rigidly defined, whereas mode is not rigidly defined 

in al the situations. 

n all observations: An appropriate average should be based on all the observations. 

This charac 

L Based 

of least sampling variations is to be fulfilled. 

3. Posser samplings 
dcteristic is met only by mean and not by median or mode. 

f mpling stability: The preference should be given to mean when the requirement 

gebraic treatment: It should be capable of further mathematical treatment. This 

S C 1S satisfied only by mean and, consequently, most of the statistical theories 
Further alg 

aracteristic is satisfie 
atistical theories 

uSe mean as a measure of central tendency. 

rpret. This characteristic is satisfied by all the three averages. 

Easy to inderstand and nterps 
calculate: An average 

should be easy to understand and easy to 

e moDy extreme values: It should not be unduly affected by the extreme observations. 
The me 
while mean is vers Concluslon: Generauy idely used 

Notaffected by 

in practice. Howeve in some specific cases, mode or median are also used, depending 

e most suitable average from this point of view. Median is only slightly affected 

Very much affected by the presence of extreme observations. 

ipon the natu yarithmetic mean is regarded as the best measure of central tendency and is most 

favailable data. 
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9.19 CALCULATION OF MEAN, MEDIAN AND MODE IN SPECIAL CASES 

The calculation process of Mean, Median and Mode is ditferent under some circume 

us have a quick recap of treatment of special cases: 

9.57 

SPECIAL CASES 
Cumulative Frequency Distribution stances. Let 

SUMM 

mulative Frequency Distribution 
Less Than Series) 

Calculate Mean, Median and Mode: (More Than Series) Example 49. 

Age in Yearss 

(Less than) No.of Persons 15 

Example 50. Calculate Mean, Median and Mode Marks 
(More than) 
No. of Students 90 87 78 60 30 12 

MEAN MEDIAN MODE 
Example 30 Cases 10 20 40 50 60 

0 78 97 110 10 32 51T 20 30 40 50 Convert the cumulative Convert the cumulative Convert the cumulative 
frequency into a simple | frequency into a simple frequency into a simple 

frequency distribution frequency distribution frequency distribution 
and then calculate mean in order to find out the and then calculate mode 

Cumulative 49,5 Series into Simple Frequency Distnbution and| MEAN: Convert it into Simple Frequency Distribution ana 

MEAN: Convert it. 

then calculare Mean in usual manner. 

Age in No. of 
Mid-d=m-AT 

years Persons value (A 25) d=A fd 

('Less than' or 
More than) then calculate Mean in usual manner. Marks No.of Mid- d=m-Ad-mA Students value A25)

(m) 

in the usual manner. frequency of median in the uSual manner. 
class and then calculate (m) (C 10) 

10) median in the usual -20 -30 10 0-10 15 5 
15 -10 17 

-20 
manner. 10-20 17 

19 
10- 20 9 l -10 

30 
25 20-30 18 25 20 

Mid-Values are 35 10 27 Calculate mean in usual Convert the mid-values Convert the mid-values 

manner. Do not convert into Class-intervals and into Class-intervals to 
mid-values into class- | then calculate median. calculate mode. 

|intervals. 

30-4 40 
40-5 50 
50-60 

0- 40 30 35 1 30 

glven 51 19 45 20 38 40-50 
50- -60 

18 45 20 36 
55 30 9 12 55 13 S0 

2f=1 110 Zfd= 57 2f= 90 2fd= 87 

Mean () = A + x C = 25 + x 10 30.18 years 
110 

Mean A +xC 25 x 10 34.67 marks 
Inclusive Class 
Intervals 

Calculate mean in usual | Class-intervals are con-| Class-intervals are con manner. Do not convert verted into an exclusive verted into an exclusive 
the series into an class-interval series to class-interval series exclusive class-interval calculate median. 
series. 

2 
52 

MEDIAN: Convert it into Simple Frequency Distribution | MEDIAN: Convert it into Simple Frequency Distribution 

and then calculate Median in usual manner. 
Age in years (X)No. of Persons () 

and then calculate Median in usual manner. 
Marks (X) No.of Students ( and, thereafter, mode is 

calculated. 
C.f. 

0- -10 5 15 0-10 3 

Open-End Series To calculate mean, | Median is calculated Mode is calculated in the 
10-2 2 

10-20 17 32 
20-30 

30-4 
40-5 
50- 

53 20 30 missing class limits in the usual manner | usual manner without 
are assumed, which | without completing the completing the class- depends on the pattern class-intervals. 
of class-intervals of 

other classes. 

30 60 
30- 78 
40- 50 
50 60 

19 
60 12 

13 110 

intervals N 2f = 90 
N Zf=110 

Me- =45th item; 45th item lies in group 30-40 
Me =55th item; 55th tem lies in group 30-40| Me=22 

2 Unequal Class 
Intervals Mean can be determined In case of median also, | To calculate mode, it in the usual manner after class-intervals are not is essential to make calculating the mid- made equal and median class-intervals equa values of each interval. is calculated in the usual and frequencies have to Class-intervals are not manner. 

made equal. 

20 .f.30 f 30 i= 10 
C.f. = 51 f=27 i= 10 

30 

Me-4+2.1xi = 30+ 55-51 x 10 =3148 years Me-l,+ xi= 30+ x10 =35 marks 

calculate Moc imple Frequency Distribution and|| MODE: Convert it into Simple Frequency Distribution and 

n calculate Mode in usual manner 

be adjusted. 
MODE: Convert it into S then calculate Mode in uSual manner._ 

No.of Students ( 
Age in years (X) 

Marks (X) 
- 10 No. of Persons () 9 

15 10-20 
0-1 10 

10-20 
20 -30 
30-40 
40- 

18 
20-30 
30-40 

50 
8 

By 
inspection, it is cleart that modal class is 30-40. 

40 
60 

2/ 2 
50 

By inspection, it is clear that modal class is 30-40. 

= 30 f =30 o=18 = 18 i= 10 

9 50 
50 60 

30 f 27 fo 19 f=19 i=10
+ xi = 30 + x 10 = 35 marks 

24,-xi= 302x27-19-19 i=30+27-19x 10-35 years 2,-6- 



Mode from the Srample 51. Cacuale Mean, NMedkan and MOde iroin ue 

folowing data: 
Mid-aue 
Frequenc 

kample 54. Calculate Mean, Median and Mode from the tollowing data: 
Terval1s following data: 

Marks 
No. of Students 

following data: 

Less 

Exampe 

10-19 20-2930-39 40 49 50 Above 
60 than 20-30 30-4040 40-5050-60 

12 20 10| 64 

5 5 9 | 3 59 2 
ass Class- 

eNtal 10-15 15-20 20-30 30-40 40-50 
nlerval 

MEAN: Covert it into Simple Fraquency Distnbution and MEAN: Convert it into Simple Frequenc 
then calculate Mean in usual manner. 

Frequency 8 

MEAN: 
Missing 

class limits a 

ency Distribution and Sudents 1ass limits are assumed in tne 

Tollowing||MEAN:Convert it into Simple Frequency Distribution ano 

3 212 
hen calcukate Mean in usual manner. 

Mid- Frequency dm d A 
C=10) 

Marks No. of Mid- d m-A then calculate Mean in usual manner. (X)Students value (A 34.5 
10) 
A 1d manner 

lass- Frequency Mid-d=mA vaue (A=55) 
value (A= 45) A 

(C 10) 
(m) d Marks 

10 - 19 14.5 -20 MiO- value 
interval StudentsS 24.5 20- 29

30-39 
-18 5 -10 -30 

-20 
-10 

9 34.5 15 24 0-1 10 
10-1 15 
15-20 

10-20 25 24 
2 10 

40 
50-59 

-49 44.5 -30 
12 

20 35 20 
3 12.5 37.5 20 

10 
6 54.5 20 -40 30 45 1/5 35 

2f=22 
td4 

-50 20-30 2 300 55 10 
40 2fd= 23 0- -60| 

- 70| 
2f 60 

65 20 5 140 
60 40-50 315 

2fd--54 Mean (= A s1058 0 Mean )= A+ xC 34.5 +x 10 32.68 ma 
2f 30 2fm = 837.5 

Mean-A +xC 45 x10= 36 Mean 2m857._ 27.92 0 MEDIAN: Comvert t into Simple Frequency Distribution MEDIAN: Convert it into Simple Frequency Distribution 
and then caicuiae Median in uSUal manner. 

Class-intenel 9 Frequenc 
and then calculate Median in usual manner MEDIAN: There is no need to detemine missing limits,| MEDIAN: Convert it into Simple Frequency Distribution 

ie., Median is calculated in the uSual manner: 
Class-interval 

c.f Marks No. of Students and then calculate Median in usual manner. C.f. 
(A- 

9.5-19.5 
29.5-29.5 
29.5-39.5 
39.5-49 
49.5-59.5 

Frequency No. of Students 40 Marks 
3 

40-5 (X 
50 60 Less than 20 8 0-10 

17 
20-; 30 10-15 

0-80 20 
30 40 20 15-20 40 

80-90 22 9 20-30 
- 40 

75 40-50 10 50 2 

N=Zf=22 56 
60 

N=Z=75 50- 60 6 
30 

Above 60 40-50 4 

Me 37.5 tem lies in group 50-60 Me = 2-1 1 th 

N Zf= 60 N=2i=300 
11th item lies in group 29.5-39.5 

5 Me =30th item; 30th item lies in group 30-40 | Me- tem: 
15h item lies in group 20-30 

ci=20 f24 i=10 29.5 u.f. =8 f=9 i= 10 
c.f. = 20 f= 20 i= 10 420 c.f = 7 f=12 i= 100 

Me=l,+2GLi = 50- ,10= 57.29 
30 

f Me = , + i= 29.5+ x 10 = 32.83 marks 24 
Me 1. xi = 30 + 2x 10 = 35 Me=+ xis 20+ x10 26.67 

9 12 
MODE: Corvert it into Simple Frequercy Distribution and MODE: Convert it into Simple Frequency DiSu then calculate Mode in usua marne._ 

20 

me class-intarale mode, there is no need to complete MODE:Convert it into Simple Frequency Distributdion and 

Class-Interval (X) 
Less than 20 

ibution and 

MODE: To calculate mode, there then calculate Mode in usual manner. then calculate Mode in usual manner 

Marks 
0-10 
-20

20-30 

Class-interval 0) 
Frequency No of Students () No. of Students 

() 
Marks 

30- Frequency (0 
40- 50
50-60

60-70 
70- 

X) 
9.5-19.5 

29.5-29.5 
29.5-39.5 
39.5-49.5 
49.5-59.5 

18 
24 20-30 12 

4 
30 20 30- -440 
40 

20 0 10 40-50 - 50 

50-60 
Above 60 

Bctlon, it is clear equency of this class is 20. 

-90 

By inspection, it is clear that modal class is 3040 as frequency of this class is maximum, i.e. 27. 

By Insp By inspection, it is clear that modal class is 20-30 as 

.5-39.5 as 

Ca38 is 30-40 as nspection, it is clear that modal class is 29.0 

20 
12 5 3 i= 10 

12- x 10 24.67 

Trequency of this class is maximum, I.e. 9. 
r that modal class is 3040 antrequency of this class is maximum, 1.e. 12. 

= 50 =24 18 =20 i10 =29.5 1, =9 =5 l =3 = 10 

2,-,-1 2x24-18-2010= 56 ||Z=,t xi = 29.5 + 96 63 

Z=l,t o-xi = 50+24-18 
10 =20 f=12 10 i=10 

-xi 20* 2x12-5-4 

Z-2,--4 
x 10 33.5 

marks 

21, Xl=30+x20-12-10 20-12 x 10 34.4 

2f,--12 



atistics for Class Central ndency- Median and Mode 9.60 Measures ofCer 

FORMULAE AT A GLANCE 9.61 
MODE 

Mode is the value, which ocurs largest number of times. 

1.MEDIAN 
N+1 th 

item 

ndlivldual Serles 

-- -- 

-- ------ If the frequencies are ragular and homogeneous and there is a single maximum 
frequency,then Mode is the value coresponding to the highest frequency (Otherwise 
use Grouping Method) 

. -- -----**-** 

Step 1: Determine the Modal Class: () By inspection, if frequencies are regular 

Me Size of In Odd Number series 
Individual Series 2 --------. 

Dliecrete Series 

-

1th 
Average of two items lying on either sideot* In Even Number series) 

ntinuous Serles 
-

homogeneous and there is a single maximum frequency; Otherwise (i) Grouping Method. 
-

Discrete Series Me Size of item 

Step 2: Apply the following formula: Mo = + xi 7th N item and apply the formula: Continuous Series Determine Median Class as 
4 

Ahbreviations of Mode, Median, Lower Quartile and Upper Quartile 
N 

c.f. Me Median . 

Me xI 
a = Lower Quartile 

Og Upper Quartle 2. LOWER QUARTILE 
* 

= Lower limit of the median class or Quartle class or modal class 
Indlvidual Series Q Size of N+1t item 

c.f. = Cumulative frequency of class preceding median or Quartile class 

f Simple frequency of the median or Quartile class 

i = Class-interval of the median class or Quartile class or modal class 

-- -- 

Discrete Series Q Size of N+1t item 

N Number of items - -- 

N th 
fem and apply the formula: 

Continuous Series Determine Quartile Class as Mo = Mode 

= Frequency of the modal class 

oFrequency of the class preceding the modal class 

- X I 

2 Frequency of the class succeeding the modal class 

3.UPPER QUARTILE 
Individual Series Og Size of 3N+1 item 

Og Size of 3N+1 
4 

th 
item 

Discrete Series 

-* 

Continuous Series th 
ttem and apply the formula: 

Determine Quartile Class as 3 

3N c.f. 
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