
1.   𝐶𝑙𝑎𝑠𝑠 𝑤𝑖𝑑𝑡ℎ ≈ (𝑀𝑎𝑥.𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒)−(𝑀𝑖𝑛.  𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒)
𝑁𝑜.  𝑜𝑓 𝑐𝑙𝑎𝑠𝑠𝑒𝑠

  

2.   𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑓𝑜𝑟 𝑎 𝑐𝑙𝑎𝑠𝑠 = 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠
𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑙𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

 

3.  𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑓𝑜𝑟 𝑎 𝑐𝑙𝑎𝑠𝑠 = 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑙𝑎𝑠𝑠
𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑙𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

× 

4.   �̅� =  Σx
𝑛

                 Mean 
 

5.      �̅� =  Σ(f.x)
Σf

            Mean (Frequency Table)  
 

 

6.    𝑀𝑒𝑑𝑖𝑎𝑛 = �𝑛+1
2
�
𝑡ℎ
𝑖𝑡𝑒𝑚,   𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑜𝑑𝑑 

   𝑀𝑒𝑑𝑖𝑎𝑛 =
�𝑛2�

𝑡ℎ
𝑖𝑡𝑒𝑚+�𝑛2+1�

𝑡ℎ
𝑖𝑡𝑒𝑚

2
, 𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛  

7.  𝑅𝑎𝑛𝑔𝑒 = (𝑚𝑎𝑥.𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒) − (𝑚𝑖𝑛.𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒) 

8.   𝑀𝑖𝑑𝑟𝑎𝑛𝑔𝑒 = (𝑚𝑎𝑥.𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒)+(𝑚𝑖𝑛.𝑑𝑎𝑡𝑎 𝑣𝑎𝑙𝑢𝑒)
2

 
9.   𝑀𝑜𝑑𝑒 = 𝑀𝑜𝑠𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑡𝑙𝑦 𝑜𝑐𝑐𝑢𝑟𝑖𝑛𝑔 𝑖𝑡𝑒𝑚 

10.     𝑠 = � Σ(𝑥−�̅�)2

𝑛−1
        sample Standard Deviation 

 

11.        S=�𝑛(Σ𝑥2)−(Σ𝑥)2

𝑛(𝑛−1)
      sample Standard Deviation (Shortcut) 

 
 

12.    𝜎 = � Σ(𝑥−𝜇)2

𝑁
          Population Standard Deviation 

 

13.     𝑧 = 𝑋−𝑋�
𝑠

       for sample 
 
14. 𝑧 = 𝑋−𝜇

𝜎
      𝑓𝑜𝑟 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛  

 

15.   𝑃(𝐴) = 𝑁𝑜.𝑜𝑓 𝑤𝑎𝑦 𝐴 𝑜𝑐𝑐𝑢𝑟𝑒𝑑
𝑇𝑜𝑡𝑎𝑙 𝑁𝑜.  𝑜𝑓 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑠𝑖𝑚𝑝𝑙𝑒 𝑒𝑣𝑒𝑛𝑡𝑠

= 𝑠
𝑛

  

 
16.    P(A or B) = P(A) + P(B) ;   if A, B are mutually exclusive 
17.    P(A orB) = P(A) + P(B) – P(A and B) 

                          If A, B are not mutually exclusive 

18.  𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵|𝐴), 𝑖𝑓 𝐴,𝐵 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡     
         Multiplication Rule 

19. 𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵), 𝑖𝑓 𝐴,𝐵 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 
20. 𝑃(𝐴) = 1 − 𝑃(𝐴𝑐),      𝑅𝑢𝑙𝑒 𝑜𝑓 𝑐𝑜𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡    
21. 𝑃(𝐵|𝐴) = 𝑃(𝐴𝑎𝑛𝑑 𝐵)

𝑃(𝐴)
       Conditional Probability 



22. 𝑛𝑃𝑟 = 𝑛!
(𝑛−𝑟)!

         𝑃𝑒𝑟𝑚𝑢𝑡𝑎𝑡𝑖𝑜𝑛 

23. 𝑛𝐶𝑟 = 𝑛!
(𝑛−𝑟)! 𝑟!

         𝐶𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛 

24. Probability distribution Requirements 
a. There is numerical random variable x and its value are associated with 

corresponding probability. 
b. Σ𝑃(𝑋) = 1, where X assumes all possible value. 
c. 0 ≤ 𝑋 ≤ 1, for every individual value of the random variable X. 

25.    𝜇 = Σ[𝑥 ∙ 𝑃(𝑥)]       Mean of the probability distribution. 
26.    𝜎2 = Σ[(𝑥 − 𝜇)2 ∙ 𝑃(𝑥)]          Variance    
27.    𝜎2 = Σ[𝑥2 ∙ 𝑃(𝑥)] − 𝜇2             Variance 
28.    𝜎 = �Σ[(𝑥 − 𝜇)2 ∙ 𝑃(𝑥)]         Standard Deviation 
29.     𝜎 = �Σ[𝑥2 ∙ 𝑃(𝑥)] − 𝜇2           Standard Deviation 

30.    𝑃(𝑥) = 𝑛!
(𝑛−𝑥)!𝑥!

∙ 𝑝𝑥 ∙ 𝑞𝑛−𝑥       𝑓𝑜𝑟 𝑥 = 0,1,2,3, … … … . . ,𝑛   (Binomial Probability) 

    𝑤ℎ𝑒𝑟𝑒 𝑛 =    𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠 
    𝑥 = number of successes among n trials 
     p =    probability of success and q = probabilityof failure i. e. (q = 1 − p) 
     𝑚𝑒𝑎𝑛     𝜇 = 𝑛𝑝 
   𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒  𝜎2 = 𝑛𝑝𝑞 , 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝜎 = �𝑛𝑝𝑞 

31.   𝑃(𝑥) = 𝜇𝑥∙𝑒−𝜇

𝑥!
 ,     where e=2.71828              Poisson Probability 

   𝜇 = 𝑚𝑒𝑎𝑛,           𝜎 = √𝜇     (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛) 

32.   𝑃(𝑥) = 1
𝜎√2𝜋

𝑒−
1
2�
𝑥−𝜇
𝜎 �

2

      (𝑁𝑜𝑟𝑚𝑎𝑙 𝐷𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦) 

33.  Estimation of Population Proportion p. 

  𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟,   𝐸 = 𝑍𝛼
2�
�𝑝�𝑞�

𝑛
     Where �̂� = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛, 𝑞� = 1 − �̂� 

  𝑍𝛼
2�

= 𝑧 𝑠𝑐𝑜𝑟𝑒 𝑠𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑟𝑒𝑎 𝑜𝑓 𝛼 2� 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑖𝑔ℎ𝑡 𝑡𝑎𝑖𝑙 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑛𝑜𝑟𝑚𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 
  𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙   �̂� − 𝐸 < 𝑝 < �̂� + 𝐸 

  𝑛 =
�𝑍𝛼

2�
�
2
𝑝�𝑞�

𝐸2          𝑤ℎ𝑒𝑛 𝑎𝑛 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑝� 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛 

 𝑛 =
�𝑍𝛼

2�
�
2

0.25

𝐸2          𝑤ℎ𝑒𝑛 𝑛𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑝� 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛 

34. Estimation of Population mean with 𝜎 not known 
  𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟,   𝐸 = 𝑡𝛼

2�
𝑠
√𝑛

          Where 𝑠 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛,  
  𝑡𝛼

2�
= 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑡 𝑣𝑎𝑙𝑢𝑒 𝑠𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑟𝑒𝑎 𝑜𝑓 𝛼 2� 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑖𝑔ℎ𝑡 𝑡𝑎𝑖𝑙 𝑜𝑓 𝑡 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

  𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙   �̅� − 𝐸 < 𝜇 < �̅� + 𝐸      Where 𝜇 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑚𝑒𝑎𝑛 
  �̅� = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛,𝜎 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛  

  𝑛 = �
𝑍𝛼

2� 𝜎

𝐸 �
2

         𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 

35. Estimation of Population mean with 𝜎  known 
  𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟,   𝐸 = 𝑧𝛼

2�
𝜎
√𝑛

     Where 𝜎 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛,  
  𝑧𝛼

2�
= 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑧 𝑠𝑐𝑜𝑟𝑒 𝑠𝑒𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑎𝑟𝑒𝑎 𝑜𝑓 𝛼 2� 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑖𝑔ℎ𝑡 𝑡𝑎𝑖𝑙 𝑜𝑓 𝑧 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

  𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙   �̅� − 𝐸 < 𝜇 < �̅� + 𝐸      Where 𝜇 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑚𝑒𝑎𝑛 



  �̅� = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛,𝜎 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛  

  𝑛 = �
𝑍𝛼

2� 𝜎

𝐸 �
2

         𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 

36. Estimation of Population standard deviation 𝜎 or variance 𝜎2 

  𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝑓𝑜𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒         (𝑛−1)𝑠2

𝜒𝑅
2 < 𝜎2 < (𝑛−1)𝑠2

𝜒𝐿
2     

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝑓𝑜𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆.𝐷.          �
(𝑛 − 1)𝑠2

𝜒𝑅2
< 𝜎 < �

(𝑛 − 1)𝑠2

𝜒𝐿2
 

   Where 𝑠 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 
  𝜎 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛,𝜎2 = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒  
  𝜒𝑅2 = 𝑅𝑖𝑔ℎ𝑡 𝑡𝑎𝑖𝑙𝑒𝑑 𝑐𝑟𝑖𝑡𝑖𝑐𝑎 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓  𝜒,𝜒𝐿2 = 𝐿𝑒𝑓𝑡 𝑡𝑎𝑖𝑙𝑒𝑑 𝑐𝑟𝑖𝑡𝑖𝑐𝑎 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓  𝜒 

37. Testing of a claim about a population proportion p. 
𝑛𝑝 ≥ 5 𝑎𝑛𝑑 𝑛𝑞 ≥ 5;       𝜇 = 𝑛𝑝;       𝜎 = �𝑛𝑝𝑞  ;       �̂� = 𝑥

𝑛
  ;       𝑞 = 1 − 𝑝      

        𝑧 = 𝑝�−𝑝

�𝑝𝑞𝑛

           

38. Testing of a claim about a population mean with 𝜎 not known. 
�̅� = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛;       𝑛 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒;       𝜇�̅� = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑚𝑒𝑎𝑛  ;      𝑛 ≥ 30        

        𝑡 = �̅�−𝜇𝑥�
𝑠
√𝑛

       ;𝑤𝑖𝑡ℎ 𝑑𝑓 = 𝑛 − 1           

39. Testing of a claim about a population mean with 𝜎 known. 
�̅� = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛;       𝑛 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒;       𝜇�̅� = 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑚𝑒𝑎𝑛  ;      𝑛 ≥ 30        

        𝑧 = �̅�−𝜇𝑥�
𝜎
√𝑛

                  

40. Testing of a claim about 𝜎 or  𝜎2. 
𝑠 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑆.𝐷. ;    𝑛 = 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒;   𝑠2 = 𝑠𝑎𝑚𝑙𝑙𝑒 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒  ;   𝜎 = 𝑐𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆.𝐷.           

       𝜒2 = (𝑛−1)𝑠2

𝜎2
       ;𝑤𝑖𝑡ℎ 𝑑𝑓 = 𝑛 − 1           


