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Measure of location

The basic problem of statistics can be stated as follows: Consider a
sample of data x%, . . ., x", where x* corresponds to the first sample
point and x" corresponds to the nt"sample point.

Presuming that the sample is drawn from some population P, what
inferences or conclusions can be made about P from the sample?

Before this question can be answered, the data must be
summarized as succinctly as possible; this is because the number of
sample points is often large, and it is easy to lose track of the
overall picture when looking at individual sample points.

One type of measure useful for summarizing data defines the
center, or middle, of the sample.

This type of measure is a measure of location/ central tendency.



The Arithmetic Mean

Arithmetic mean is often referred to as the mean or arithmetic
average.

It is calculated by adding all the numbers in a given data set and
then dividing it by the total number of items within that set.

The arithmetic mean (or mean or sample mean) is usually denoted
by x.

To calculate the central tendency for the given data set, we use
different measures like mean, median, mode and so on.

Among all these measures, the arithmetic mean or mean is
considered to be the best measure, because it includes all the
values of the data set.

If any value changes in the data set, this will affect the mean value,
but it will not be in the case of median or mode.



Arithmetic Mean Formula

The general formula to find the arithmetic mean of a given data is:
Mean (x) = Sum of all observations / Number of observations

It is denoted by X, (read as x bar).
Data can be presented in different forms.

For example, when we have raw data like the marks of a student in
five subjects, we add the marks obtained in the five subjects and
divide the sum by 5, since there are 5 subjects in total.

Now consider a case where we have huge data like the heights of
40 students in a class or the number of people visiting an
amusement park across each of the seven days of a week.

Will it be convenient to find the arithmetic mean with the above
method? The answer is a big NO! So, how can we find the mean?



... Arithmetic Mean Formula

We arrange the data in a form that is meaningful and easy to
comprehend.

Let's understand how to compute the arithmetic average in such
cases.

The arithmetic mean for ungrouped and grouped data can be
calculated by the general formula to find the arithmetic mean:

X, + X+ = X
Ungrouped Data: x = 12 n

Grouped Data: x = 2fx

Where: f = frequency in each class
X = midpoint of each class
= total number of scores



Calculating Arithmetic Mean for Ungrouped
Data

Here the arithmetic mean is calculated using the formula:
Mean X = Sum of all observations / Number of observations

Example: Compute the arithmetic mean of the first 6 odd, natural

numbers.
Solution: The first 6 odd, natural numbers:1,3, 5,7, 9, 11
X=(1+3+5+7+9+11) /6 =36/6 = 6.

Thus, the arithmetic mean is 6.



Calculating Arithmetic Mean for
Grouped Data

There are three methods (Direct method, Short-cut
method, and Step-deviation method) to calculate the
arithmetic mean for grouped data.

The choice of the method to be used depends on the
numerical value of xi and fi. xi is the sum of all data
inputs and fi is the sum of their frequencies.

> (sigma) the symbol represents summation. If xi and fi
are sufficiently small, the direct method will work.

But, if they are numerically large, we use the assumed
arithmetic mean method or step-deviation method.



Direct Method for Finding the
Arithmetic Mean

Let x4, Xz, Xz ....X 32 be the observations with the frequency fy, fa, f5 ... ot .
Then, mean is calculated using the formula:

X = (x fitoafot.... . Fxcaefact) /3 F;

Here, f;+ f2 + ....f43% = » fj indicates the sum of all frequencies.

Example | (discrete grouped data): Find the mean of the following

distribution:



Solution:

X

10

30

20

70

89

Total

10
15
10

2 fj=50

xif

10x7 =70
30x8 =240
20x10 =500
TOx15 =1050
89x10 =890

2 xif;=2750

Add up all the (x;fj) values to obtain } xjfj. Add up all the fj values to get

2 fi

Mow, use the mean formula.

% =Yxifi / ¥fj= 2750/50 = 55

Mean = 55, The above problem is an example of discrete grouped data.



Data in continuous class intervals

Let's now consider an example wherethe data is present in tha farm of

continuous class intervals.

Example Il {(continuous class intervals): Let's try finding the mean of the

following distribution:

Class

- 1505 2b- a30- 45- ah- 65- Ta-
Inter 35 45 55 B5 T 85
val

Freq

uenc 6 1 7 4 4 2 1

Y



Solution:

When the data is presented in the form of clasa intervals, the mid-point of
each class (also called class mark) is considered far calculating the

mean.

The formula far mean remains the same as discussed above.

Mote:

Class Mark = (Upper limit + Lower limit) / 2

lass- oy e Frequency (F) i
12-25 20 G 120
25-35 30 1 330
35-45 40 T 280
45-55 50 4 200
hB-65 18] 4 240
Go-75 70 2 140
TH-85 g0 1 20
Total 39 1390

% = Tx;fi/ Tf; =1390/35 = 30.71.



Short-cut Method for Finding the Arithmetic Mean

The shart-cut method is called 23 assumed mean method or change of

origin method. T he following stepsa describe this method.
Stepl: Calculate the class marks (mid-point) of each class (x;).
Step2: L=t A denote the assumed mean of the data.

Step3: Find deviation (di) =x; - A

Stepd: Use the formula:

X=A+ (3fidi/2f)

Example: Let's understand this with the help of the following example.

Calculate the mean of the following using the short-cut method.

Class

- 45- 50- 55- G0- Ga- T0- Th-
Inter 50 55 GO 55 TO Fis a0
vals

Freq

uenc 5 ] 30 25 14 12 G

y



Solution: L=t us make the calculation table. Let the assumed mean be A

=52.5

Mote: A ia chosen from the xj valuea. Usually, the value which ia around

the middle iz taken.

Class-
Interval

50-55

55-60

&60-65

B85-70

70-75

T5-80

Clasamark
S Mid-
pointa (x;)

47.5

525

575

62.5

67.5

72.5

fi

14

12

TF=100

dl = [II -

475-625
=-15

52 5-62.5
=-10

57.5-62.5

T2.5-625

T15-625

fid;

-a0

-160)

70

120

2fidi=-25

Mow we uae the formula,
X =A+ (3fdj/2fj) =62.5+ (-25/100) =625 - 0.2b=62.25

=~ Mean=82.25



Step Deviation Method for Finding the Arithmetic Mean

Thia iz alao called the change of origin or scala method. Ths following

atepa deacribe thiz method:

Step 1: Calculate the class marks of each clasa (x;).
Step 2: Let A denote the azsumed mean of the data.
Step 3: Find uj = (xj—A) h, where h ia the clazs size.
Step 4: Uze the formula:

%=A+h= 36U )

Example: Conzider the following example to underatand thiz method.
Find the arithmetic mean of the following using the step-deviation

method.

10- 20- 30- 40- 50- B0- Tota

20 30 40 50 60 T0 I
rval

Fre
que 4 4 T 10 12 2 B RO

ncy



Solution: To find the mean, we firat have to find the class marks and
decide A (33zumed mean). Let A = 35 Here h (clags width) =10

Cc.l.

0-10

10-20

20-30

F0-40

40-50

50-60

50-70

Total

Using mean formula:

%= A+ hx (Tfiui/Tf) =35 + (16/50) x10 =35+ 3.2=38.2

Mean =38.

xj

15

25

10

12

Tfi=50

Ui = (xi-A)/h

fiu

4x
(-3)=-12

4 x(-2)=-8
Tx(-1)=-7
10x0=0
12x1=12
Sx 2=16
5x3=15
THiui=16



Advantages of Arithmetic Mean

As the formula to find the arithmetic mean is rigid, the result
doesn’t change. Unlike the median, it doesn’t get affected by the
position of the value in the data set.

It takes into consideration each value of the data set.

Finding an arithmetic mean is quite simple; even a common man
having very little finance and math skills can calculate it.

It’s also a useful measure of central tendency, as it tends to provide
useful results, even with large groupings of numbers.

It can be further subjected to many algebraic treatments, unlike
mode and median. For example, the mean of two or more series
can be obtained from the mean of the individual series.

The arithmetic mean is widely used in geometry as well. For
example, the coordinates of the “centroid” of a triangle (or any
other figure bounded by line segments) are the arithmetic mean of
the coordinates of the vertices.



https://www.cuemath.com/data/median/
https://www.cuemath.com/geometry/centroid-of-a-triangle/

Disadvantages of Arithmetic Mean

 The strongest drawback of arithmetic mean is that it is
affected by extreme values in the data set. To
understand this, consider the following example. It’s
Ryma’s birthday and she is planning to give return gifts
to all who attend her party. She wants to consider the
mean age to decide what gift she could give everyone.
The ages (in years) of the invitees are as follows: 2, 3, 7,
7,9, 10, 13, 13, 14, 14 Here, n = 10. Sum of the ages =
2+43+7+749+10+13+13+14+14 = 92. Thus, mean =
92/10 = 9.2 In this case, we can say that a gift that is
desirable to a kid who is 9 years old may not be
suitable for a child aged 2 or 14.



+ |n adistribution containing open-end claases, the value of the mean

cannot be computed without making assumptions regarding the size

af the claas.
Class Interval Frequency
Leas than 15 20
15-25 12
25-35 3
35-45 12
Maore than 45 &

We know that to find the arithmetic mean of grouped data, we need the
mid-point of every ¢claza. A3 evident from the table, there are two cases
{lesathan 15 and 45 or more) where it i2 not possible to find the mid-

point and hence, arithmetic mean can't be calculated for such cases.

+ [t's practically impoasgible to locate the arithmetic mean by inspecticn
or graphically.

¢ [t cannot be used for gualitative types of data such a3 honesty,
favorite milkshake flavor, most popular product, etc.

¢ We can't find the arithmetic mean if a single observation ia missing or
lost.
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