
𝐒𝐭𝐚𝐭𝐢𝐬𝐭𝐢𝐜𝐬 𝐅𝐨𝐫𝐦𝐮𝐥𝐚 −  𝐒𝐡𝐞𝐞𝐭 𝟏 

𝑴𝒆𝒂𝒏  &  𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝑪𝒐𝒖𝒏𝒕𝒊𝒏𝒈 𝑹𝒖𝒍𝒆𝒔 

𝑥̅ =
∑ 𝑓 ∙ 𝑥

∑ 𝑓
 ,         𝑥̅ =

∑ 𝑤 ∙ 𝑥

∑ 𝑤
 

𝑠𝑥 = √
∑ 𝑓. (𝑥 − 𝑥̅)2

𝑛 − 1
= √

𝑛 ∑ 𝑓. 𝑥2 − (∑ 𝑓. 𝑥)2

𝑛(𝑛 − 1)
 

𝜎 = √
∑ 𝑓. (𝑥 − 𝜇)2

𝑁
= √

𝑁 ∑ 𝑓. 𝑥2 − (∑ 𝑓. 𝑥)2

𝑁2
 

𝑛! = 𝑛 ∙ (𝑛 − 1) ∙ (𝑛 − 2) … 3 ∙ 2.1 
 

(
𝑛

𝑛1 𝑛2 … 𝑛𝑘
) =

𝑛!

𝑛1! 𝑛2! … . . 𝑛𝑘!
 

     (
𝑛
𝑟

) = 𝐶𝑟
𝑛 =

𝑛!

(𝑛 − 𝑟)! 𝑟!
   (𝐶𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑠) 

      𝑃𝑟
𝑛 =

𝑛!

(𝑛 − 𝑟)!
                  (𝑃𝑒𝑟𝑚𝑢𝑡𝑎𝑡𝑖𝑜𝑛𝑠) 

𝑷𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚  𝑷𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝑫𝒊𝒔𝒕𝒓𝒊𝒃𝒖𝒕𝒊𝒐𝒏 

0 ≤ 𝑃(𝑥) ≤ 1      &    ∑ 𝑃(𝑥)  = 1 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴)𝑃(𝐵|𝐴) 
   𝐼𝑓 𝐴𝑛𝑑 𝐵 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡.     

 𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵) 
𝑃(𝐴𝑐) = 1 − 𝑃(𝐴) 

        𝜇 = ∑ 𝑥 ∙ 𝑝(𝑥)   

 

𝜎 = √∑ 𝑥2 ∙ 𝑃(𝑥) − 𝜇2 

 

𝑩𝒂𝒚𝒆𝒔′𝑭𝒐𝒓𝒎𝒖𝒍𝒂 𝑪𝒉𝒆𝒃𝒚𝒔𝒉𝒆𝒗′𝒔 𝑻𝒉𝒆𝒐𝒓𝒆𝒎 

𝑃(𝐴𝑖|𝐵) =
𝑃(𝐵|𝐴𝑖)𝑃(𝐴𝑖)

∑ 𝑃(𝐵|𝐴𝑗)𝑃(𝐴𝑗)𝑛
𝑗=1

 

𝐵𝑎𝑦𝑒𝑠′𝐹𝑜𝑟𝑚𝑢𝑙𝑎 − 𝑇𝑤𝑜 − 𝐸𝑣𝑒𝑛𝑡 𝐶𝑎𝑠𝑒 
 

𝑃(𝐴|𝐵) =
𝑃(𝐴 & 𝐵)

𝑃(𝐵)
=

𝑃(𝐵|𝐴)𝑃(𝐴)

𝑃(𝐵|𝐴)𝑃(𝐴) + 𝑃(𝐵|𝐴𝑐)𝑃(𝐴𝑐)
 

𝑃(|𝑥 − 𝜇| < 𝑘𝜎) ≥ 1 −
1

𝑘2       𝑤ℎ𝑒𝑟𝑒 𝑘 > 0   

𝑜𝑟 

𝑃(|𝑥 − 𝜇| ≥ 𝑘𝜎) ≤
1

𝑘2
  

𝑪𝒐𝒆𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒕 𝒐𝒇 𝑽𝒂𝒓𝒊𝒂𝒕𝒊𝒐𝒏 

𝐶𝑉 =
𝜎

𝜇
∙ 100% 

𝑬𝒙𝒑𝒆𝒄𝒕𝒆𝒅 𝑽𝒂𝒍𝒖𝒆 𝑽𝒂𝒓𝒊𝒂𝒏𝒄𝒆 = 𝑪𝒐𝒗(𝑿, 𝑿) = 𝑽(𝒙) 

       𝑬(𝒙) = ∑ 𝒙 ∙ 𝒑(𝒙)       (𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛𝑠) 

       𝑬(𝒙) = ∫ 𝒙 ∙ 𝒇(𝒙)𝒅𝒙    (𝐶𝑜𝑛𝑡𝑖𝑛𝑒𝑜𝑢𝑠  𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛𝑠) 

 
𝑉(𝑥) = 𝜎2 = 𝐸(𝑥2) − 𝐸(𝑥)2 = 𝐸(𝑥2) − 𝜇2 

𝑪𝒐𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆 𝑪𝒆𝒏𝒕𝒓𝒂𝒍 𝑳𝒊𝒎𝒊𝒕 𝑻𝒉𝒆𝒐𝒓𝒆𝒎 
𝐶𝑜𝑣(𝑋, 𝑌) = 𝐸(𝑋𝑌) − 𝐸(𝑋)𝐸(𝑌) 𝑥~𝑁(𝜇, 𝜎)   𝑜𝑟   𝑛 ≥ 30  ⇒     𝑥̅~𝑁 (𝜇,

𝜎

√𝑛
) 

𝑳𝒊𝒏𝒆𝒂𝒓 𝑪𝒐𝒓𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝑻𝒆𝒔𝒕 𝑺𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄𝒔 (𝑶𝒏𝒆 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏) 
 

𝑟 =
∑ 𝑍𝑥 ∙ 𝑍𝑦

𝑛 − 1
=

𝑆𝑆𝑥𝑦

√𝑆𝑆𝑥𝑥 ∙ 𝑆𝑆𝑦𝑦

=
∑(𝑥 − 𝑥̅)(𝑦 − 𝑦̅)

√∑(𝑥 − 𝑥̅)2 √∑(𝑦 − 𝑦̅)2
 

 

𝑟 =
𝑛 ∑ 𝑥𝑦 − ∑ 𝑥 ∑ 𝑦

√𝑛 ∑ 𝑥2 − (∑ 𝑥)2 √𝑛 ∑ 𝑦2 − (∑ 𝑦)2
 

𝑡 =
𝑥̅ − 𝜇

𝑠

√𝑛

    (𝑀𝑒𝑎𝑛 − 𝜎 − 𝑢𝑛𝑘𝑛𝑜𝑤𝑛) 

𝑍 =
𝑥̅ − 𝜇

𝜎

√𝑛

       (𝑀𝑒𝑎𝑛 − 𝜎 − 𝑘𝑛𝑜𝑤𝑛) 

𝑍 =
𝑝̂ − 𝑝

√
𝑝𝑞
𝑛

                        (𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛) 

      𝜒2 =
(𝑛 − 1)𝑠2

𝜎2
                     (𝜎2 𝑜𝑟 𝜎) 

𝑹𝒆𝒈𝒓𝒆𝒔𝒔𝒊𝒐𝒏 

 
𝑦̂ = 𝑏1𝑥 + 𝑏0 

 

𝑏1 =
𝑆𝑆𝑥𝑦

𝑆𝑆𝑥
=

𝑛 ∑ 𝑥𝑦 − ∑ 𝑥 ∑ 𝑦

𝑛 ∑ 𝑥2 − (∑ 𝑥)2
= 𝑟

𝑆𝑦

𝑆𝑥
  

 
𝑏0 = 𝑦̅ − 𝑏1𝑥 

𝑺𝒌𝒆𝒘𝒏𝒆𝒔𝒔 

𝑆𝑘 =
𝑀𝑒𝑎𝑛 − 𝑀𝑜𝑑𝑒

𝑆𝐷
   (𝐾𝑎𝑟𝑙 𝑃𝑒𝑎𝑟𝑠𝑜𝑛) 

 𝐼𝑓 𝑚𝑜𝑑𝑒 𝑑𝑜𝑒𝑠𝑛’𝑡 𝑒𝑥𝑖𝑠𝑡, 

𝑆𝑘 =
3(𝑀𝑒𝑎𝑛 − 𝑀𝑒𝑑𝑖𝑎𝑛)

𝑆𝐷
 

Copyright © 2023, rasitha.org.  All Rights Reserved. 


