i. Property No. 3:
If k is subgroups of the data consisting of n1,n2,…., nk observation have representative means 
[image: 201802131116581004]Then 
[image: 201802131139091000]




ii. Property No. 4: 
If , a and b are any two number then 
[image: 201802131139091000]Proof:












	
Geometric Mean:
	It is a statistical concept which is used to find the measurement of central tendency. It is denoted by G.M.
	It can be define as the product of n values “X1, X2, X3,……Xn “and nth root of this product is called geometric Mean.
	It means G.m is the anti- Logarithm of the A.M of the logarithm of the values themselves.
[image: 201802131139091001]Mathematically it can be written as:
	






Harmonic Mean:
	It is denoted by H.M. it can define the reciprocal of A.M and the reciprocal of the values is called Harmonic Mean.
[image: 201802131139091002]	Mathematically it can be written:







Note: When the caules are expressed as “x” per “y” and “x” is constant, the H.M is required, but if “y” is constant, then A.M is required.
Median:
		It is the statistical concept which is used to find the location or position of the value / data in a group of values / data.
	Median can be define” as that median divides a group of ordered data into two equal parts. One part is larger than the middle values and the other part is smaller than the middle values”.
OR
Median divides a group of ordered data into two equal parts, 50% of the data are above the middle values and 50% are below the middle values
	The median is calculated for discrete or ungrouped frequency distribution by forming a cumulative frequency distribution.
	For frequency distribution the median is a value on horizontal scale through which a vertical line divides the histogram of the distribution into two parts. The values lies in a certain group is called median group 
[image: 201802131139091003]Mathematically it is written as:





Mode:
	It is a French word which means Fashion. 
“The most represented values in a group of data is called mode.”
OR
“The values which appears maximum times in a group of data is called mode.”
	Sometimes the data have more than one mode and sometimes the data have no mode.
Mathematically it can written as;
[image: 201802131202091000] 

For grouped frequency distribution the mode would lies in the class that carries the highest frequency, this class is called model class. A distribution has a single mode is called unimodal distribution, while a distribution with two or more modes is called bimodal or multimodal distribution.
MERITS AND DEMERITS
Arithmetic Mean:
Merits:
· It is rigidly defined.
· It is easy to calculated and simple to understand.
· It is based on all observation.
· It is determined for almost every kind of data.
· It is finite and not indefinite.
· It is ready put to algebraic treatment.
· It is least affected by fluctuation of sampling. 
Demerits:
· The A.M is highly affected by extreme values.
· It cannot average the rates and percentage property.
· It is not an appropriate average for highly skewed distributions.
· It cannot be computed accurately if a item is missing.
· The mean sometimes does not describe weight any of the observed values. 
Harmonic Mean:
Merits:
· It is based on all observation.
· It cannot be much affected by the fluctuation of sampling.
· It is capable of algebraic treatment.
· It is an appropriate average for averaging ratios and rates.
· It does not give much weight to the larger items.
Demerits:
· Its calculation is difficult.
· It gives high weight-age to the small items.
· It cannot be calculated if anyone the item is zero.
· It is usually a value which does not exist in the given data.
Geometric Mean:
Merits:
· It is rigidly defined and its value is a precise figure.
· It is based on all observation.
· It is capable of further algebraic treatment.
· It is not much affected by fluctuation of sampling.
· It is not affected by extreme values. 
Demerits:
· It cannot be calculated if any one of the observation is negative or zero.
· Its calculation is rather difficult.
· It is not easy to understand.
· It may not coincide with any of the observation.
Median:
Merits:
· It is easily calculated and understood.
· It is located even when the values are not capable of quantitative measurement.
· It is not affected by extreme values. It can be computed even when a frequency distribution involves “open-end” classes like those of income and price.
· In a highly skewed distribution, median is an appropriate average to use.
Demerits:
· It is not rigorously defined
· It is not capable of lending itself to further statistical treatment.
· It necessitates the arrangement of data into an array which can be tedious and time consuming for a large body of data.
Mode:
Merits:
· It is simply defined and easily calculated. In many cases, it is extremely easy to locate the mode.
· It is not affected by abnormally large or small observation.
· It can be determined for both the quantitative and the qualitative data.
Demerits:
· It is not rigorously defined.
· It is often indeterminate and indefinite.
· It is not based on the entire observation.
· It is not capable of lending itself to further statistical treatment.
· When the distribution consists of a small number of values, the mode may not exist.
Examples
Q. the marks obtained by 9 students are given below:
	45, 32, 37, 46, 39, 41, 48, 36.
Calculate Arithmetic Mean.
[image: 201802131240351000]Solution 






		= 40 marks
It is relevant to not, that, if these marks represent the entire set of observations for the population, the above calculation gives the population mean i.e µ would be equal to 40 marks.
[image: 201802131240351001]Q. Calculate the weighted mean from the following data.



Solution:
[image: 201802131240351001]	We calculated the weighted mean:


[image: 201802131240351002]Q. the mean heights and the number of students in three section of a statistics class are given.




[image: 201802131240351002]







Example:
Calculate the mean weight of apples from the data given in Example 2.2 (in the book) directly from the observed values and from the data grouped into frequency distribution. 
[image: 201802162138351000]






Solution:
	Calculation based on ungrouped data;
We calculated the mean weight directly from all the observed values which add to 7324.
[image: 201802162138351000]( the 2nd column consist of subtotal of actual observation in any class)



This is the exact mean of the given data.
Next, we find the mean weight, by multiplying the actual mean of the observations in any class by the corresponding frequency, adding the products and then dividing by n (column 5).
[image: 201802162138351000]Thus;
	


It should be noted that the numerical value calculated from the frequency distribution is slightly different from the value obtained directly from the ungrouped data. 
Example:
[image: 201802162138351001]Given the following frequency distribution of weight. Calculate the mean weight by short method.
 



[bookmark: _GoBack]






 Example:
Find the geometric mean of 45, 32, 37, 46, 39, 36, 41, 48, and 36.	
Solution:
[image: 201802191855471000] The geometric mean, G is calculated as 


Example: Given the following frequency distribution of weights, calculate the geometric mean. 
	Weight in Grams
	65 – 84
	85 – 104 
	105 – 124  
	125 – 144 
	145 – 164 
	165 – 184 
	185 – 204 

	F
	9
	10
	17
	10
	5
	4
	5


[image: 201802191855471003]









Example:
	Find the harmonic mean from the following frequency distribution of weight.
	Weight in Grams
	65 – 84
	85 – 104 
	105 – 124  
	125 – 144 
	145 – 164 
	165 – 184 
	185 – 204 

	F
	9
	10
	17
	10
	5
	4
	5


[image: 201802191855471004]
Solution:

Example:
Compute the Geometric and Harmonic Means for the following distribution of annual death rates.
	x
	3.95
	4.95
	5.95
	6.95
	7 .95
	8.95
	9.95
	10.95
	11.95
	12.95
	13.95

	f
	1
	4
	5
	13
	12
	19
	13
	10
	6
	4
	1



We Can construct the following table to compute the geometric and harmonic Mean.
[image: 201802191855471006][image: 201802191855471005]
















Example: Given below are the marks obtained by 9 students.
	45, 32, 37, 46, 39, 36, 41, 48, and 36
Find the median and the quartiles.
	To find the median and the quartiles, we first arrange the marks in order from lowest to highest.
[image: 201802191855471007]The ordered marks are.
	32, 36, 36, 37, 39, 41, 45, 46, 48








[image: 201802191855471009]






Example:
Find the median, the quartiles and the 8th decile for the distribution of examination marks given below.
	Marks
	30-39
	40-49
	50-59
	60-69
	70-79
	80-89
	90-99

	Number of students
	8
	87
	190
	304
	211
	85
	20



[image: 201802191957011000]Solution:
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i i t of observations represen servations of the variabj
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; : i ed as
sthe mean of a set of n observations X;,Xz,..... »Xp 18 defin

— XXyt X, __Z_XL (=12  r)
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n n
where X is the mean of a sample of size n.

It is wortliwhile to note that the population mean is a fixed quantity, w;l?frfeas rft,nitele samp]
is a variable because different samples from the same population tend to have ditiere ans.

In order to interpret the meaning of arithmetic mean, letx; denote the marks obtained b;

stadent in a class. Then Zx,- stands for the total marks obtained by all students andXx, th

represents the number of marks that would have been obtained by each student if everyone in
had obtained the same numter of marks. Geometrically the mean represents a point at w
distribution or the set of observations would balance.

Example 3.1 The marks obtained by 9 students are given below:
45,32, 37, 46, 39, 36, 41, 48, 36.
Calcuiate the arithmetic mean.
The mean is given by

>x

n

X=

___45+32+§j_+46+39i36+ +1+48+36
9

360 .
=95 - 45 maiks
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he weights. We assign weights w;, w,,..., w, to the observations in a set of data according to theit
elative importance, when the observations are not of equal importance. The weighted mean, denotec

y X, of a set of n values X;,x;,.....,x, with corresponding weights wy, w;,..., Wy is then defined as

W+ xw, + L+ X, W,
W+wy + ot w,

zzxw (=12, 1)

A weighted average is generally employed in the calculation of index numbers, birth and dea

w

ates, etc.
Example 3.2 Calculate the weighted mean from the following data:
Expenditure (Rs.) Weights

Food
Rent

Clothing
Fuel and Light
Other items

(P.U,, B.A. (Optional), 1969, 9

We calculate the weighted mean as below:

Expenditure (x;) | Weights (w;)

Food
Rent

Clothing
Fuel and Light
Other iteins

_ 2w 2542 5
Zw

3.4.2 Properties of the Arithmetic Mean. The arithmetic mean has the following four propertie

= Rs. 203.4

Hence x X

i
) For a set of data, the sum of the deviations of the observations x;'s from their mean, ¥, tak

with their proper signs, is equal to zero.
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which refers to the operation of subtracting

Seciind (or adding) a constant from each observation and then
dividing (or multiplying) by another constant

for computational convenience.

Example 3.3 The mean heights and the number of students in three sections of a statistics class are

given below:

I T
B 2
Find the overall mean height of 120 boys. '

Here n =40; ny =37, ny =43 and
}l 262", E2 =58", f3 =61"
The mean height of the combined class is given as

— n])?l +n2.¥2 +n31?3
xX=—_c -
ny+n,y +ny

_(40x62)+(37x58) + (43x61) 7249 —_
_—— = T = R
40+37+43 120

343 Mean From Grouped Data. When the number of observations is very large, the data are
organised into a frequency distribution, which is used to calculate the approximate values of descriptive
measures as the identity of the observations is lost. To calculate the approximate value of the mean, the
observations in each class are assumed to be identical with the class midpoint so that the product of the
midpoint by the number of observations, i.e. frequency, would be approximately equal to the sum of
observations for each class. Thus, if a frequency distribution has & classes with midpoints x|, x, 5 55Kk

and the corresponding frequencies f], fo,..., fx (X Jfi =n), the mean is then given by the formula

5o [ix1+ faxg +.4 fixg

H+fo+o+f;
S fiy.
2l (i=1,2,..k)
‘ n

AS 2 weight indicates the number of times an observation is to be counted, the mean calculated from a

“quency distribution may also be regarded as the weighted mean where each class midpoint x;, taken

3 the average value of the observations in that class, is weighted by the respective frequency f; and the
sum of the weighted products is divided by the sum of frequencies, i.e. weights.

ass S‘?metimes, there may be a slight difference in the values of ¥ on account of errors caused by the
butu:‘p‘“?n that all observations in any class may be treated as approximately the midpoint of that class,
XDerience tells ys that this error is usually small and never serious. The following example illustrates

1S Situation
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Example 3.4 Calculate the mean weight of apples from the data given in Exa;

. . - y mple 22 directl
ym the observed values and from the data grouped into a frequency distribution. ¥

The calculations are outlined below:

Weight Sumofactual | f; | Mean Weightof | f;x; | Midpoints ?
(grams) observations each class (X;) (x;)

65 — 84 695 9 772 694.8 74.5 670.5
85-104 947 10 94.7 947.0 94.5 945.0
105-124 1919 17 1129 19193 | 1145 1946.5
125 -144 1325 10 1325 1325.0 | 1345 1345.0
145 - 164 766 5 153.2 766.0 | 154.5 722.5
165-184 716 4 179.0 716.0 | 1745 698.0
185 -204 956 5 191.2 956.0 194.5 972.5
L Total 7324 60 - 7324.1 - 7350.0

alculation based on Ungrouped data

We calculate the mean weight, X, directly from all the observed values, which add to 7324. (The
cond column consists of subtotal of actual observations in any class).
Xx i

F==2L (i=12,...60)
n

= k) =122.07 grams

his is the exact mean of the given data.

Next, we find the mean weight, X, by multiplying the actual mean of the observations in any class
y the corresponding frequency, adding the products and then dividing by # (column 5).

Thus 2% l12.7)
n
=B _ oo pra

“alculation based on Grouped data

. . A clo$
Here we calculate the mean weight from grouped data, assuming that all observations in any =,

re identical with the midpoint of that class. The sixth column consists of class midpoints, Xi &
sroducts are given in column 7.

_ Z X s
Then g=2di% (i=1,2,...,7)

s
n
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Example 3.4 Calculate the mean weight of apples from the data given in Examp

. S le 2.2 direeyy
ym the observed values and from the data grouped into a frequency distribution.

Y

The calculations are outlined below:

B = e Rl
(grams) observations each class (x;) (x;)

65 — 84
85 -104
165-124
125 - 144
145 - 164
165 - 184
185-204

alculation based on Ungrouped data

We calculate the mean weight, X, directly from all the observed values, Which add to 7324. (The
cond column consists of subtotal of actual observations in any class).
2X;

¥=2=2i (i=12,...,60)
n

73(2)4 =122.07 grams

his is the exact mean of the given data.

Next, we find the mean weight, X, by multiplying the actual mean of the observations in any class
y the corresponding frequency, adding the products and then dividing by # (column 5).
Thus g=Zfi% 127
n

= i‘“ =122.07 grams
60

“alculation based on Grouped data

Here we calculate the mean weight from grouped data, assuming that all observations in an)r’l ’
re identical with the midpoint of that class. The sixth column consists of class midpoints, ¥;
sroducts are given in column 7.

Then . X= Z:% (i=12,..7




image12.jpeg
It should be noted that the numerical value of x, calculated from the frequency distribution is
slightly different from the value obtained directly from the ungrouped data.

3.4.4 Change of Origin and Scale. To reduce the computational labour and to save time, a change
of the origin and scale can be made. If x; denotes an observed value, a and b are two constants with

p#0, then the operations x; +a, bx; and bx; +a are known respectively as the change of origin, the
change of scale and both change of origin and scale.

Let a be an arbitrary origin, sometimes called assumed mean, and let x; = a + hu; where h denotes

the unit of measurement. Then its corresponding coded value is u; = G h_ a
= 1 1
Now X==2Xx; =—X(a+hu;)
n n
hXu;
20 B i
n n

Thus the arithmetic mean can be calculated from any origin we may choose and using any scale we
desire. This transformation is particularly useful for calculations based on grouped data, where 4 is the
width of class interval and a is usually chosen the class midpoint lying in the region of the higher
frequencies so that the larger frequencies may be multiplied by smaller values of u: This procedure gives
us a Short method for hand calculations.

- Example 3.5 Given the following frequency distribution of weights, calculate the mean weight by
the Short Method.

s 1ol wlolw [ s[5

To calculate the mean weight, let us take u; =L114;5—, where a = 114.5 is the midpoint
g i 20

corresponding to the largest frequency and A = 20 is the width of the uniform class interval. The
necessary calculations are shown in the table below:

65 -84
85-104
105-124

125 - 144

145 - 164
165 - 184
185 -204

Thus X =a+hu, where u =

2 fiu;
n

=114.5 +(2—46)E)—22)- =114.5+8.0=122.5 grams.
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The geometric mean is appropriate to aver

age ratios and rates of
change.

Example 3.7 Find the geometric mean df.45, 32, 37, 46, §§'}\ 36, 41,
48 and 36 ' tid -

The geometric mean, G, is calculated as

(R

' 9 :
‘;G=\/(45x32x37x46x39x36x41x48x36))"

Taking logs, we have

log G = % [log 45 + log 32 + log 37 + log 46 + log 39 + log 36
~+ log 41 + log 48 + log 36)

=% '[1.65321 + 1.50515 + 1.56820 + 1.66276 + 1.59106
+ 1.55630 + 1.61278 + 1.68124 + 1.55630)

log G = %[14.38700] = 1.59856

_Hence G = anti-log (1.59856) = 39.68

R T e o N
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logG = %[]4.38700] =1.59856

1Ice G = anti —log (1.59856) = 39.68
Example 3.8 Given the following frequency distribution of weights, calculate the geometric e
grziri}sl; 65-84 | 85-104 | 105-124 | 125-144 | 145-164 | 165-184 | 185204
f 9 10 17 10 5 4 5

computation of the geometric mean is shown below:

Weight (grams) X; fi log x; filogx;
65 -84 74.5 9 1.8722 16.8498
85 -104 94.5 10 1.9754 19.7540
105 - 124 114.5 17 2.0589 35.0013
125 - 144 134.5 10 2.1287 21.2870
145 - 164 154.5 5 2.1889 10.9445
165-184 174.5 4 2.2418 8.9672
185 -204 194.5 5 2.2889 11.4445
Z e 60 - 124.2483
log G = lZ filogx; = = 2.0708
n 0
nce G = Anti-log (2.0708) =117.7 grams

» THE HARMONIC MEAN

The harmonic mean, H, of a set of n values xj,x5,...,x, is defined as the reciprocal of #

thmetic mean of the reciprocals of the values. In symbols,

n

1 1 1
—t—t.—
H = Reciprocal of 0% il
n
- nl A where x # 0
DR
X

The harmonic mean is an a i ; ; ; jos or 18
] ppropriate type to be used in averagin, i ratios OF °
hanoe To ilctrate thic fammmt. 1o _]_)_ A,-,,t}fp N PR g g.cenaln. kinds .Of o Iy

i 1




image15.jpeg
We calculate the harmonic mean as below; w

Weight (grams) X; fi fl(—l_)T
i
65 -84 74.5 9 0.12081
85-104 94.5 10 0.10582
105-124 114.5 17 0.14847
125 - 144 134.5 10 0.07435
145 - 164 154.5 5 0.03236
165 - 184 174.5 4 0.02292
185 -204 194.5 5 0.02571
¥ - 60 0.53044
n 60

=—= =113.11 grams
1 0.53044
Zfil—

Example 3.10 Compute the Geometric and Harmonic means for the following distributi
annual death rates:

x; | 395 495 595 695 795 895 995 1095 1195 1295 13.95
fi 1 4 5 13 12 19 13 10 6 4 1
(B.LS.E. Lahore |

We can construct the following table to compute the geometric and harmonic means:

1 1
X fi log x; filogx; o f{x,-]
3.95 1 0.59660 0.59660 025316 0.25316
495 4 0.69461 277844 0.20202 0.80808
5.95 5 0.77452 3.87260 0.16807 0.84035
6.95 13 0.84198 10.94574 0.14388 1.87044
795 12 0.90037 10.80444 0.12579 1.50948
8.95 19 0.95182 18.08458 0.11173 2.12287
9.95 13 0.99782 12.97166 0.10050 1.30650
10.95 10 1.03945 10.39450 0.09132 0.91320
11.95 6 1.07740 6.46440 0.08368 0.50208
L 12.95 4 1.11229 4.44916 0.07722 0.30888
13.95 1 1.14459 1.14459 0.07168 0.07168
{__Total 88 ~ | 8250671 - | 1050672

1
Now 1ogG=_;2fi logx; = 82_2(;671 093758
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67
Hence G =anti-log (0.93758) =8.66, and

_n __ 8 _
1) 10.50672
A

X

Harmonic mean = 8.38

3.7 THE MEDIAN

The median is defined as a value which divides a data set that have been ordered, into two equal
parts, one part comprising of observations greater than and the other part smaller than it. Or more
precisely, the median is a value at or below which 50% of the ordered data lie.

Thus the sample median of the » observations xy, x,,...,x, when arranged in order from smallest
to largest, is the middle value if n is odd, and the average of two middle values if n is even. Stated

. n . . o o . n . .
differently, when 7 is not an integer, the median is (l;—ljth observation, and when E is an integer, the

median is the average of %th and (% + l)th observations.

. The median in case of a discrete or ungrouped frequency distribution can be found as above by forming a
: Jisrbun cumulative frequency distribution.
For data grouped into a frequency distribution, the median is a value or a point on the horizontal
139 scale through which a vertical line divides the histogram of the distribution into two parts of equal area.
‘ In other words, the median is that value on the horizontal scale which corresponds to a cumulative

frequency —nz— This value would lie in a certain group, called the median group, but a single value for the

median is often desirable. To obtain this single value, we assume that the observations are evenly
distributed within the median group. Then it may be obtained as follows:

. Let us consider a relevant portion of the cumulative frequency polygon as drawn below. Then the
median is the abscissa of the point M. That is

Median = OA + BD (see figure below).
Y

(HORIZONTAL SCALE)
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145 - 164
165 - 184

b el

M TR I I

0.03236
0.02292
0.02571

0.53044

60
Hence H=—-n—= =113.1

1) 0.53044 1 grams
Zfil—

Example 3.10 Compute the Geometric and Harmonic means for the following distrihy:
annual death rates: O Qs

395 495 595 695 795 895 995 1095 1195 1295 1395

0.59660 0.59660 0.25316 0.25316

0.69461 2.77844 0.20202 0.80808
0.77452 3.87260 0.16807 0.84035
0.84198 10.94574 0.14388 1.87044
0.90037 10.80444 0.12579 1.50948
0.95182 18.08458 0.11173 2.12287
0.99782 12.97166 0.10050 1.30650
1.03945 10.39450 0.09132 0.91320
1.07740 6.46440 0.08368 0.50208
1.11229 4.44916 0.07722 0.30888
1 1.14459 1.14459 0.07168 0.07168
T T R

Now logG =~3 f; log x; =§3-'-;%62= 0.93758
n
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;= Average ol two observation with ordinal numbers

I and I +1,
100 100
where [x] stands for the largest intege£ inx.

In case of grouped data, Quantiles are calculated in the same way as the median.

Sir Francis Galton (1822-1911) is considered the originator of the terms median and pere
although it was Gauss (1777-1855) who actually suggested median.

Example 3.11 Given below are the marks obtained by 9 students:

45, 32, 37, 46, 39, 36, 41, 48 and 36.
Find the median and the quartiles.

To find the median and the quartiles, we first arrange the marks in order from lowest to
The ordered marks are;

32, 36, 36, 37, 39, 41, 45, 46, 48.

n . 9 .
Hence n =9 and 5 , le. 5 1s not an integer, therefore

Median = Marks obtained by ([%} + lJth student
= Marks obtained by (4 + 1), i.e. 5th student in ordered data,
= 39 marks

Now  Q; =Marks obtained by ([%] + lJth student as % is not an integer.

= Marks obtained by ([%]H)th, i.e. 3rd student.

= 36 marks.
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Similarly,

3
Q; =Marks obtained by ([Tn] + lJth student

7 .
= Marks obtained by [[14—] +l)th, ie. Tth student.

=45 marks.

Example 3.12 The following distribution relates to the number of
establishments.

No. of assistants 0 1 2 3 , 4 5 6 I T[
I s el o] 7[w] 6] 5] 5 |

Find the median number of assistants. Also calculate the quartiles and the 7th decil

This is an example of ungrouped frequency distribution with unit class

median, the quartiles and the 7¢ decile for such a distribution, we cumulate the fi
the table.

No. of assistants (x) 0 1 2, 3 4 5 6 7 l
Frequency 314 6 7110 6 5 5 J.
Cumulative Frequency 30711320 |30 36 |4 I 4ﬂ

. n . : . L
Since 3 ie. > Is an integer, therefore the median is the average nun

(%]th and (g+ l]th » e, 25th and 26th retail establishments. Looking at the cumul

we find that these two values corresponding to the same value of x, e 4.

Hence median number of assistants = 4.

n . 50 . .
For Q,, we see that e Le. Y 1s not an integer, therefore

Qi =No. of assistants in [[?] + IJth establishment.

= No. of assistants in (12 + 1), i.e. 13th establishment
= 2 assistants.
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Again D; = Average number of assistants [7 X 5Ojth and (7 x50 + ljth establishment as Tg is an
10 10

integer.

= Average number of assistants in 35th and 36¢h establishments

= 5 assistants (since both values correspond to 5)

Example 3.13 Find the median, the quartiles and the 8¢ decile for the distribution of examination

marks given below:
30-39 | 4049 | 50-59 [ 60-69 | 70-79 | 80-89 | 90-99
] :

%
(P.U., B.A/B.Sc. 1970)

To find the median marks, quartiles, etc. by the process of linear interpolation, the data are
assumed to be continuous. Thus we need the class boundaries as the cumulative frequencies correspond
to upper class boundaries, i.e. to 39.5, 49.5, etc., and not to 39, 49, etc., the upper class limits. Hence the

class boundaries are shown in the first column and the last column of the table below consists of
cumulative frequencies. -

Class-boundaries Midpoints Frequency Cumulative
(marks) (x) ) frequency (F)
29.5-39.5

39.5-495
49.5-59.5

59.5-69.5
69.5-79.5
79.5-89.5
89.5-99.5

Median = Marks obtained by (%Jth student

905 . :
= Marks obtained by T ie. 452.5th student which corresponds to marks in the class

59.5 — 69.5. Therefore

Median =]+ _h_ (f. - C), where the letters have their usual significance.
2 .

=505 +20 (452.5-285)
304

=59.5 +1_§15_ =59.5 + 5.5 = 65 marks.
304
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