
Statistics Formulas - Probability, Discrete and Continuous Distributions:  
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General Probability – Joint and the Addition Rules 
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Probability Distributions of Discrete Random Variables 

Discrete Random Variable )( ii XPX ⋅= ∑µ , 222 )( µσ −= ∑ ii XPX  or [ ]∑ −= )()( 22
ii XPXEXσ  

Expectation )()( ii XPXXE ⋅= ∑  

Binomial XnX qp
XnX

n
P(X) −

−
=

)!(!

!
 or XnX

Xn qpCP(X) −= , np=µ , npq=σ , q = 1 - p 

Multinomial kX
k

XXX

k
k pppp

XXXX

n
XXXXXP ⋅⋅⋅⋅

⋅⋅⋅⋅
= ……… 321

321
321

321 !!!!

!
),,,,;(  

Poisson 
!

);(
X

e
XP

Xλ
λ

λ−

=  np== µλ  λσλσ == 2  

Hypergeometric 
nba

XnbXa

C

CC
baXP

)(

),;(
+

−⋅
=  Nba ==+ sizepopulation  

 
Normal Distribution 
Formula for the normal distribution (we use the normal distribution table for the values)  

Formula for the z-value (or standard score) 
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Formula for finding a specific data value µσ += zX  

Formula for the mean and standard deviation (error) of the sample means µµ =
X
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Formula for the z-value for the central limit theorem 
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Sampling Error µ−= XSE     
 
Exponential Distribution 

Formula for the (negative) exponential distribution 
XeXf µµ −=)(  where  

   X = random variable (service times) 
µ = average number of units the service facility can handle in a specific period of time 

  e = 2.718  the base of the natural logarithm  
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