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STATISTICS 



Definations: Statistics ; Measure of 

central tendency • Defination of statistics: statistics may be 
defined as the science of collection, 
organization, analysis and interpretation 
of numerical data. • Measures of Central Tendency: An 
average is called a measure of central 
tendency, because it tends to lie centrally 
with the values of the variable arranged 
according to magnitude.  



Arithmetic Mean(A.M.): 

The arithmetic mean of an individual series 

is defined as the quotient of the sum of all 

the values of the variable by the total 

number of items. 
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Example 1 

Example : The  blood pressure of seven 

middle aged men were as follows: 
 

151, 124, 132, 170, 146, 124 and 113. 

 

The mean is  

 

14.137
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In case of discrete frequency 

distribution A.M. is calculated as: 

                                     

A.M. (X) = ∑(fi  xi) /∑ fi   

 

             OR ∑(f x) /∑ f  
 

Where fi  is the frequency of xi (1 ≤I ≤n) 



Example2  
 

 

 

 

Sol.  

 

 

 

 

 

 

 

 

 

                   

           Mean = ∑(fi  xi) /∑ fi = 17900/30 = 596.67 

s.no. Income in rs. (xi) No. of employees (fi) (fi  xi) 

1. 500 4 2000 

2. 520 10 5200 

3. 550 6 3300 

4. 600 5 3000 

5. 800 3 2400 

6. 1000 2 2000 

∑f = 30 ∑(fi  xi) = 

17900 

 

Calculate the A.M. for the following data: 

Income (in rs.): 500  520 550 600 800

 1000 

No. of emp:      4 10 6 5 3 2 



For Grouped or continuous frequency 

distribution, Arithmatic mean is calculated as: 

 

    Arithmatic Mean = A + ∑fi ui    * h                 

                                             ∑ fi   

              

This method is called STEP DEVIATION 

METHOD 



EXAMPLE 3 
Calculate the Arithmetic mean of the marks scored by the students of a class in 

a class test from the following data : 

 

Marks Number of 

students 

Mid Point (xi) ui= (xi – A)/h      fiui 

0-10 12 5 -2 -24 

10-20 18 15 -1 -18 

20-30 27 A = 25 0 0 

30-40 20 35 1 20 

40-50 17 45 2 34 

50-60 6 55 3 18 

Total 100 30 

By step Deviation method, Arithmatic mean  = A+(∑fi ui / ∑fi) * h 

                                                                                          = 25 + (30/100)*10 = 28 



Median :  
The median of a statistical series is defined as the size 
of the middle most item (or the A.M. of two middle 
most items), provided the items are in the order of 
magnitude. 

For an individual series, to find median we proceed as 
follow: 

(a) Arrange the observations in ascending or 
descending order of magnitude. 

(b)  If n is odd; then median = (n+1/2)th  observation. 

 

       If n is even; them median = A.M. of (n/2)th  &                                         

(n/2) + 1 th  observation. 
 



Example 1: 
    Find the median of the values: 

    31   38   27   28   36   25   35   40 

Sol: We arrange the values in ascending order 

        25   27   28   31   35   36   38   40 

         n = 8 (even); 

 Median = A.M. of (8/2)th  & (8/2) + 1 th   

observations 

                 = (31+35)/2 = 33 

 



In case of discrete frequency 

distribution Median is calculated 

as: • Step I: Find the cumulative frequency 

(C.F.). 

 • Step 2: Find N/2 where N= ∑fi  

 • Step 3: See the C.F. just greater than N/2. 

 • Step 4: The value of x corresponding to 

C.F. just greater than N/2 is median. 

  



Example 2: 
Calculate the Median of the following frequency distribution : 

 

 

x f c.f. 

1 8 8 

2 10 18 

3 11 29 

4 16 45 

5 20 65 

6 25 90 

7 15 105 

8 9 114 

9 6 120 

N = 120 

 

Here N is 120; N/2 is 60; C.F. just greater than N/2 is 65; So corresponding 

value of x ‘5’ is median. 



For Grouped or continuous frequency 

distribution, Median is calculated as: • Step I: Find the cumulative frequency (C.F.). • Step 2: Find N/2 where N= ∑fi  • Step 3: The class corresponding to C.F. just greater than 
N/2 is median class and the value of the median is 
calculated by formula: 

 

Median = l + ((N/2-F)/f) *h 

 

Where l= lower limit of median class 

              F = C.F. of class preceding the median class  

              f is the frequency of median class 

              h is the width of median class. 

  

 

 



Example 3 
Calculate the median from the following distribution: 

Class Freuency Cumative frequency 

5-10 5 5 

10-15 6 11 (F) 

15-20 (Median class) 15 (f) 26 (C.F. just greater than N/2) 

20-25 10 36 

25-30 5 41 

30-35 4 45 

35-40 2 47 

40-45 2 49 

N= 49 

Here N = 49 N/2 = 24.5 C.F. just greater than N/2 is 26 

Corresponding class 15-20 is median class Median = l +((N/2-F)/f) *h 

Median = 15 + (24.5-11)/15 * 5 = 19.5 



MODE • The mode of a distribution of the variable  

is that value of the variable for which the 

frequency is maximum. • In case of an individual series, mode is 

calculated as by counting the number of 

times the various values repeat 

themselves and the value which occurs 

maximum no. of times is the modal value. 



In case of discrete frequency distribution 

mode is calculated as: 

For discrete frequency distribution, 

generally mode is calculated by finding the 

value for which frequency is maximum.  



Example 2 

 Find the mode of the following distribution: 

Size in inches No of shirts sold 

30 8 

32 17 

34 30 

36 35 

38 18 

40 7 

42 3 

35 shirts of size 36 have the maximum sale. So mode of distribution is “36”. 



For grouped or continuous 

frequency distribution mode is 

calculates as: 
To find the mode of continuous frequency distribution, we follow the 
following steps: 

 

STEP 1: Determine the class of maximum frequency, this class is 
modal class. 

 

STEP 2: Determine the value of mode by applying the formula: 

 

Mode  = l + (f-f1 / f-f1-f2 ) * h 

 

Where l is the lower limit of modal class 

             f is the frequency of modal class 

             h is the width of modal class 

             f1  is the frequency of class preceding the modal class 

             f2   is  the frequency of class following the modal class 

               

                



Example 3 

 Calculate the mode from the following data: 

Rent (in Rs.) No. of houses 

20-40 6 

40-60 9 

60-80 11 

80-100 14 ( f1 ) 

100-120 (Modal class) 20 (f) 

120-140 15 (f2) 

140-160 10 

Highest frequency is 20 Hence Modal class is 100-120 

Mode = l + (f-f1 / f-f1-f2 ) * h 

Here l= 100; h= 20; f= 20; f1  = 14; f2  = 15 

Mode = 100 + (20-14)/(2*20-14-15) *20 = 110.91 



Measures of dispersion • Mean Deviation: It is defined as the A.M. 

of the absolute deviations of all the values 

taken from any central value. • Standard Deviation: The standard 

deviation of a statistical data is defined as 

the positive square root of the A.M. of the 

squared deviations of items from the A.M. 

of the series under consideration. 



For individual series Mean 

deviation is calculated as: 
 

 Mean Deviation ( x ) = ∑ │xi  - x  │  

                                                                       n 

 Mean Deviation ( Median ) = ∑ │xi  - Median │  

                                                                                                n 

 Cofficient of Mean Deviation (x) = M.D.(X) 

                                                                                                      x 

 Cofficient of Mean Deviation (Median) =        

M.D.(Medain)/Median 

 



Example 1 
Calculate the mean deviation about mean and its coefficient for the following data: 

 21 23 25 28 30 32 46 38 48 46 

 

 S.No. Xi  xi - x │xi  - x  │  

1 21 -12.7 12.7 

2 23 -10.7 10.7 

3 25 -8.7 8.7 

4 28 -5.7 5.7 

5 30 -3.7 3.7 

6 32 -1.7 1.7 

7 46 12.3 12.3 

8 38 4.3 4.3 

9 48 14.3 14.3 

10 46 12.3 12.3 

Mean =  

337/10 =33.7 

M.D. = 86.4/10 = 8.64 Coeff. = 8.64/33.7 = 26 ∑│xi  - x  │= 86.4 



For frequency distribution & 

Grouped Data M.D.is calculated as: 

 

Mean Deviation ( x ) = ∑ fi│xi  - x  │  

                                                                              n 

 Mean Deviation ( Median )= ∑ fi │xi  - Median │  

                                                                                                     N 

  



Example 2 
Calculate the mean deviation about mean and its coefficient for the 
following frequency distribution: 

X f fx X-x │x  - x  │  

 

f│x  - x  │  

5 8 40 -4 4 32 

7 6 42 -2 2 12 

9 2 18 0 0 0 

10 2 20 1 1 2 

12 2 24 3 3 6 

15 6 90 6 6 36 

N = 26 ∑f x = 234 

 

∑f │x   - x  │=88  

 

Mean =  234/26=9 M.D. = 88/26= 3.38 Coefficient of M.D. = 3.38/9= 0.38 



For Individual series & frequency 

distribution Standard Deviation is calculated 

as:  



 

Example 1 

 
Find the S.D. and C.V. for the following data: 

4,6,10,12,18 

S.No. x x- x (x – x)2 

1 4 -6 36 

2 6 -4 16 

3 10 0 0 

4 12 2 4 

5 18 8 x64 

Mean = ∑x / n                                                                      Mean = 50/5 = 10 

C.V. = (4.899/10) * 100 = 48.99 %               



Example 2  
Calculate the S.D. and C.V. for the following 

data: 
X f fx X - x (x – x)2  

 

f (x – x )2 

5 12 60 -23 529 6348 

15 18 270 -13 169 3042 

25 27 675 -3 9 243 

35 20 700 7 49 980 

45 17 765 17 289 4913 

55 6 330 27 729 4374 

∑f = 100 

 

∑ fx = 2800 

 

∑ f (x – x )2 = 19900 

 

Mean = 2800/100 = 28                                           

C.V. = S.D. / Mean * 100 = 50.39% 



For Grouped data S.D. is calculated 

as: 

 

              S.D. =√ ∑fi  ( ui  )
2  /N – (∑fi ui /N)2  /N * h  

  

Where ui  = xi  - A   and N is the sum of 

frequency.  

                        h 

 

              



Example 3  
Find the S.D. & C.V. for the following data:  

class f x U = x-A/h fu u2 fu2  

0-5 20 2.5 -4 -80 16 320 

5-10 24 7.5 -3 -72 9 216 

10-15 32 12.5 -2 -64 4 128 

15-20 28 17.5 -1 -28 1 28 

20-25 20 22.5 0 0 0 0 

25-30 16 27.5 1 16 1 16 

30-35 34 32.5 2 68 4 136 

35-40 10 37.5 3 30 9 90 

40-45 16 42.5 4 64 16 256 

∑f=20
0 

∑fu = -66 ∑fu2   = 1190  

 

 Mean = A + ∑fu/∑f *h = 20.85   S.D. =  √ ∑fi  ( ui  )
2  /N – (∑fi ui /N)2  /N * h = 

12.1                     

C.V. =  C.V. = S.D. / Mean * 100 = 58.03% 

 



OTHER FORMULAS (S.D.) • Cofficient of S.D. = S.D./Mean 

 • Cofficient of variation = (S.D./Mean) *100 

 • Variance = Square of S.D. 

 



Rank Correlation Coefficient: 

 Rank Coorelation Coefficient is given by 

the    formula:  

                r = 1 – 6 ∑ d2 

                                          n (n2 -1) 

 

Where n is no. of items  

             d is the difference of ranks. 



Example 1 
Find the coefficient of rank correlation for the 
following data: 

 

 

 

x y R1 R2 d=R1-R2 d2 

56 15 3 2 1 1 

58 12 4 1 3 9 

62 16 5 3 2 4 

72 17 7 4 3 9 

54 19 2 5 -3 9 

52 20 1 6 -5 25 

71 21 6 7 -1 1 

90 22 9 8 1 1 

81 23 8 9 -1 1 

92 24 10 10 0 0 

∑d2  = 60 

r = 1 – (6* 60)/10(100-1) = 0.64 



Example 2 Seven Competitors in a music competition are ranked by the judges x & y 
in the following order. What is the degree of agreement between the 
judges. Also find the coefficient of correlation. 

S.No. Competitors R1 R2 d = R1-R2 d2   

1 A 2 1 1 1 

2 B 1 3 -2 4 

3 C 4 2 2 4 

4 D 3 4 -1 1 

5 E 5 5 0 0 

6 F 7 6 1 1 

7 G 6 7 -1 1 

∑d2  = 12 

r = 1-(72/7*48) = .7857 (Agreement between the judges is high) 


