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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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