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Relationship between mean, Median & mode 

Perfectly symmetrical distribution.​
Mean= Median= Mode 
​
For Positively Skewed (Skewed Right) Distribution: 
Positively skewed distribution. 
mean > median > mode. 
​
For Negatively Skewed (Skewed Left) Distribution:​
 mode > median> mean 

Arithmetic Mean (AM):​
Affected by extreme values and sampling fluctuations. 

The sum of deviations from the mean is always zero: 
∑(x−xˉ)=0 

Median:​
Not affected by extreme values or sample fluctuations. 

The sum of absolute deviations is minimum when taken 
from the median: ∑∣x−M∣ is minimum 

Mode:​
May or may not be affected by extreme values. 

Mode represents the most frequently occurring value in 
a dataset. 

Mean-mode = 3(mean-Median) 

Ungrouped data  
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Ungrouped data  

 

Partitions For Ungrouped data  

 

For discrete grouped data 
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Changes in Origin & Scale 

If x & y are 2 variables related as ax + by + c = 0 & a 

Central tendency of x is given. Then how will you  find 

the central tendency of y.​
Step 1 ​ 𝑆𝑜𝑙𝑣𝑒 𝑦
Step 2    𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑏𝑦 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑡𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑜𝑓 𝑥 
                                       & 
               𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑦 𝑏𝑦 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑡𝑒𝑛𝑑𝑒𝑛𝑐𝑦 𝑜𝑓 𝑦

               Range & Coefficient of Range 

         
                        𝑅 = 𝐿 − 𝑆
       

 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑅𝑎𝑛𝑔𝑒 = 𝐿−𝑆
𝐿+𝑆( ) × 100

Mean Deviation (MD) & Coefficient of Mean Deviation 

 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛 = Σ𝑓. 𝑥−𝑥| |
𝑛

 
 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑑𝑖𝑎𝑛 = Σ𝑓. 𝑥−𝑀| |

𝑛

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑀𝑒𝑎𝑛 = 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑚𝑒𝑎𝑛
𝑚𝑒𝑎𝑛

 
𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑀𝑒𝑑𝑖𝑎𝑛 = 𝑀𝐷 𝑎𝑏𝑜𝑢𝑡 𝑀𝑒𝑑𝑖𝑎𝑛

𝑀𝑒𝑑𝑖𝑎𝑛

Standard deviation (SD) For Ungrouped data 

         𝑆𝐷 = Σ  𝑥−𝑥 ( )
2

𝑛

   where  𝑆𝐷 = Σ𝑥2

𝑛 − 𝑥( )
2

𝑥 = Σ𝑥
𝑛

Standard deviation (SD) For Grouped data 

       where           𝑆𝐷 = Σ𝑓. 𝑥−𝑥 ( )
2

𝑁 𝑁 = Σ𝑓
                      Or 

 𝑆𝐷 = Σ𝑓𝑥2

𝑁 −  𝑥 ( )
2
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 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑆𝐷 =
𝑛
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 𝑆𝐷 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 = 𝑛2−1
12  

Quartile Deviation (QD) 

,  QD is also known as the Semi-Interquartile 𝑄𝐷 =
𝑄

3
−𝑄

1

2
Range, 
 

 is called as the inter quartile range​𝑄
3

− 𝑄
1

​
 𝑄

3
, 𝑄

1
 𝑎𝑟𝑒 𝑇ℎ𝑖𝑟𝑑 & 𝐹𝑖𝑟𝑠𝑡 𝑄𝑢𝑎𝑟𝑡𝑖𝑙𝑒 

Coefficient of Quartile Deviation​
​

   𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑄𝐷 =
𝑄

3
− 𝑄

1

𝑄
3
+ 𝑄

1
= 𝑄𝐷

𝑀

 𝑀 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑒𝑑𝑖𝑎𝑛 =
𝑄

3
+ 𝑄

1

2

 

Relationship between SD, MD, & QD for Normal or 
symmetrical distribution 

 2𝑆𝐷 =  2. 5 𝑀𝐷 =  3𝑄𝐷 
 

 𝑁𝑜𝑡𝑒:  𝑆𝐷 >  𝑀𝐷 >  𝑄𝐷

Dispersion Relationship in Linear Variables:

 𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 𝑜𝑓 𝑦 = 𝑎
𝑏

|| || × 𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 𝑜𝑓 𝑥
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