
  UNIT – II 

 

  Measures of Central Tendency: Mean – Median-Mode –Geometric     

  mean-Harmonic mean (only definition) -  Measures of dispersion:     

  Range-Quartile deviation-Mean deviation-Standard deviation-Lorenz    

  curve 





 



 



 



 



 



 



 



 



 









 



 







 









 



 



 







      Geometric  mean 



 



 



 



 The geometric mean is a type of average , usually used 

 for growth rates, like population growth or interest rates. 

 While the arithmetic mean adds items, the geometric 

 mean multiplies items. Also, you can only get the 

 geometric mean for positive numbers. 

https://www.statisticshowto.com/arithmetic-mean/
https://www.statisticshowto.com/arithmetic-mean/
https://www.statisticshowto.com/ratios-and-rates/
https://www.statisticshowto.com/arithmetic-mean/
https://www.statisticshowto.com/arithmetic-mean/
https://www.statisticshowto.com/arithmetic-mean/


 

 Merits of Geometric Mean: 

  

           It is based on all the observations 

           It is rigidly defined 

           It is capable of further algebraic treatment 

           It is less affected by the extreme values 

           It is suitable for averaging ratios, percentages and rates. 

  

 Limitations of Geometric Mean: 

  

           It is difficult to understand 

          The geometric mean cannot be computed if any item in the series is negative 

   or zero. 

           The GM may not be the actual value of the series 

          It brings out the property of the ratio of the change and not the absolute    

  difference of change as the case in arithmetic mean. 



 



 

 

 

 

•The above method can be applied if there are two or three 

items. But if n is a very large number, the problem of finding 

the nth root is a tedious work.  Therefore, we make use of 

logarithms. The above formula reduced to its logarithmic form 

is  

• Geometric mean = Antilog of logXi + logX2 + logX3…..logXn   

__________________________________ 

           N 

[or] Geometric Mean = Antilog of log/N 



 
 
 
 
 CALCULATION OF GEOMETRIC MEAN – INDIVIDUAL SERIES 
  

 STEP: 1. FIND OUT THE LOGARITHM OF EACH VALUE OR THE SIZE OF 
 ITEM FROM THE LOG TABLE : LOG X 
 
 2. ADD ALL THE VALUES OF LOG - ∑LOGX 
 
 3. THE SUM OF (∑LOG) IS DIVIDED BY THE NUMBER OF ITEMS. ∑LOGX/N 
 
 4. FIND OUT THE ANTILOG OF THE QUOTIENT (FROM STEP 3). THIS IS THE 
 GEOMETRIC MEAN OF THE DATA 
 
 
 
 



 HARMONIC MEAN 



 



 



 



 



 



 



 



 MEASURE OF DISPERSION: 
 
 

 (RANGE, QUARTILE DEVIATION, MEAN DEVIATION,   
 STANDARD DEVIATION)  



 
 
 
 
 
 
 
 
 
 
 

QUARTILE DEVIATION 
 

 The measure of dispersion is provided by quartile- 
 deviation or semi - inter –quartile range. The formula to find 
 quartile-deviation is given by  

   



Coefficient of Quartile Deviation 
 
A relative measure of dispersion using quartiles is given by 
coefficient of quartile-deviation which is 
 

   



 

  

 Properties of Quartile Deviation 
 
 1) Quartile-deviation provides the best measure of dispersion for open-end 
 classification. 
 
 2)  It is less affected due to sampling fluctuations. 
 
 3)  Like other measures of dispersion, quartile-deviation remains unaffected  due 
 to a change of origin but is affected in the same ratio due to change in  scale. 
 
 i.e. if y = a + be, a and b being constants, 
 

then QD of y  =  |b| × QD of x 



 
 

` Solved Problems 
 
 Problem 1 :  
 Following are the marks of the 10 students : 
 56, 48, 65, 35, 42, 75, 82, 60, 55, 50 
 Find QD and also its coefficient. 
 
 Solution : 
 
 After arranging the marks in an ascending order, we get 

 
35, 42, 48, 50, 55, 56, 60, 65, 75, 82 



 
 First quartile (Q1) : 

=  (n+1)/4 th observation  
=  (10+1)/4 th observation  

=  2.75th observation 
 

 =  2nd observation + 0.75 × difference between the 3rd and 
the 2nd observation 

 
=  42 + 0.75 (48 - 42) 

=  42 + 0.75 x 6 
=  42 + 4.5 

 
Q1  =  46.5 



  
 Third quartile (Q3) :  
 

=  3(n+1)/4 th observation  
=  3(10+1)/4 th observation  

=  8.25th observation 
 

 = 8th observation + 0.25 × difference between the 9th  and    
 the 8th observation 

=  65 + 0.25 ( 75 - 65) 
 

=  65 + 0.25 x 10 
=  65 + 2.5 

 
Q3  =  67.5 



 
 
  The formula to find QD is given by  
 

QD  =  (Q3 - Q1) / 2 
QD  =  (67.50 - 46.50) / 2      

 
QD  =  21 / 2 
QD  =  10.5 

 
  The formula to find coefficient of QD is given by  
 

=  [(Q3 - Q1) / (Q3 + Q1)] x 100 
 

=  [(67.50 - 46.50) / (67.50 + 46.50)] x 100 
=  [21 / 114] x 100 

 
Coefficient of QD  =  18.42 



  
 

 Problem 2 :  
 
 If the QD of x is 6 and 3x + 6y = 20, what is the QD of y ? 
 
 Solution : 
 
 Let us write the given equation 3x + 6y  =  20 as  y  =  ax + b, 
 So, we get 

y  =  (20/6) + (-3/6)x 
 

 When 'x' and 'y' are related as y  =  a + bx, then 
 

QD of 'y'  =  |b| x QD of 'x'  
QD of 'y'  =  |-3/6| x 6 

QD of 'y'  =  3 



 MEAN DEVIATION 



 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



VARIANCE 



 



 



 



STANDARD DEVIATION 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



  

 

 To draw a Lorenz Curve, follow these steps: 

 

1.Gather the data (e.g. census data from two 

cities) 

2.For each set of data, rank the categories and 

order them by rank in a table. 

3.Convert each value in a % of the total. 

4.Calculate the running totals (ie cumulative %, 

by adding the % of one line to the ones before) 


