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Probability 

 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 
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Random Variables 

 𝜇 = 𝐸(𝑋) = ∑ 𝑥 𝑃(𝑋 = 𝑥)    

  𝜇 =  𝐸(𝑋) = ∫ 𝑥𝑓(𝑥)
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 𝜎2 = 𝐸(𝑋 − 𝜇)2 = 𝐸(𝑋2) − (𝐸(𝑋))
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 Binomial 

𝑃(𝑋 = 𝑥) = 𝐶𝑥
𝑛𝑝𝑥(1 − 𝑝)𝑛−𝑥,   𝑥 = 0, 1, 2, … , 𝑛;  

𝜇 = 𝑛𝑝  &  𝜎2 = 𝑛𝑝(1 − 𝑝) 

 Hypergeometric 

𝑃(𝑋 = 𝑥) =
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 Poisson 

𝑃(𝑋 = 𝑥) =
(𝜆𝑡)𝑥𝑒−𝜆𝑡

𝑥!
,   𝑥 = 0, 1, 2, …  ;  

 𝜇 = 𝜆𝑡     &     𝜎2 =  𝜆𝑡 

 Uniform 
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 Exponential 

𝑓(𝑥) = 𝜆𝑒−𝜆𝑥,    𝑥 > 0; 𝜇 =
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 Weibull 
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 Lognormal 
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Confidence Interval Estimation 
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Required sample size 
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Hypothesis Testing 

Test statistics 

 z =
(x̅−μ0)

σ/√n
  or  t =

(x̅−μ0)

s/√n
  or z =

p̂−p

√p(1−p)

n

   

Hypothesis 

type 

P – value 

Lower tail P(Z < z) P(Tv < t) 

Upper tail P(Z > z) P(Tv > t) 

2-tailed 2P(Z > |z|) 2P(Tv > |t|) 

 

Sample correlation coefficient 

 𝑟 =
𝑆𝑥𝑦

√𝑆𝑥𝑥𝑆𝑦𝑦
   𝑤ℎ𝑒𝑟𝑒   𝑆𝑥𝑥 = ∑(𝑥 − �̅�)2  

  𝑆𝑦𝑦 = ∑(𝑦 − �̅�)2 and 𝑆𝑥𝑦 = ∑(𝑥 − �̅�)(𝑦 − �̅�) 

 

�̂� = 𝛽0̂ + 𝛽1̂𝑥   

𝑤ℎ𝑒𝑟𝑒  𝛽1̂ =
𝑆𝑥𝑦

𝑆𝑥𝑥 
   &  𝛽0̂ = �̅� − 𝛽1̂�̅� 

Simple Linear Regression 

𝑆𝑆𝑇 = 𝑆𝑦𝑦 = ∑(𝑦 − �̅�)2 = ∑ 𝑦2 − 𝑛�̅�2 

   𝑆𝑆𝑅 = 𝛽1̂𝑆𝑥𝑦   &   𝑆𝑆𝐸 = 𝑆𝑆𝑇 − 𝑆𝑆𝑅 

Coefficient of Determination 

𝑅2 =
𝑆𝑆𝑅

𝑆𝑆𝑇
  and  𝑅𝑎𝑑𝑗

2 = 1 − (1 − 𝑅2) (
𝑛−1

𝑛−𝑘−1
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�̂� = 𝑀𝑆𝐸 = √
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𝑛 − 𝑝
 

 𝑠. 𝑒(𝛽1̂) =
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Inferences about  𝛽1 

𝛽1̂ ± 𝑡𝛼
2

 
𝑠. 𝑒(𝛽1̂)    

𝐻0: 𝛽1 =  𝛽10 vs   𝐻1:  𝛽1 ≠  𝛽10   ,  𝑡 =
𝛽1̂−𝛽10

 𝑠.𝑒(𝛽1̂)
     

C.I. for the mean of y given a particular x0 
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P.I. estimate for an Individual value of y  at a 

particular xp 
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Multiple Linear Regression 

�̂� = (𝑋′𝑋)−1𝑋′𝑦 

𝑉𝑎𝑟(�̂�) = (𝑋′𝑋)−1𝜎2 

𝑆𝑆𝑅 = �̂�𝑋′𝑦  

𝐻0: 𝛽1 =  𝛽2 = ⋯ = 𝛽𝑘 vs   𝐻1: at least one 𝛽𝑖 ≠ 0  

Test statistic : 𝐹 =
𝑀𝑆𝑅

𝑀𝑆𝐸
  

Inferences for individual parameters:  
Similar to Simple Linear Regression 

Inferences for a subset of the parameters:  

Partial F =

[𝑆𝑆𝑅(𝐹𝑢𝑙𝑙) − 𝑆𝑆𝑅(𝑅𝑒𝑑𝑢𝑐𝑒𝑑)]
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 𝑡𝑒𝑠𝑡𝑒𝑑

𝑀𝑆𝐸(𝐹𝑢𝑙𝑙)
 


