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Statistical Distributions 

 

Geometric: 𝑋~𝐺𝑒𝑜(𝑝); 𝑋 is no. of attempts needed for 1st success 

𝑃(𝑋 = 𝑘) =?  
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𝑃(𝑋 = 𝑘) = 𝑞𝑘−1𝑝  

 

𝑃(𝑋 ≤ 𝑘) =?  
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𝑃(𝑋 ≤ 𝑘) = 1 − 𝑞𝑘  

 

 

Negative Binomial: 𝑋 is number of attempts needed for 𝑛  

successes 

 

Prob. of 𝑛th success on 𝑘th attempt: 𝑝𝑘 =? 
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Prob. of 𝑛th success on 𝑘th attempt: 

𝑝𝑘 = (
𝑘 − 1
𝑛 − 1

) 𝑝𝑛−1𝑞(𝑘−1)−(𝑛−1)𝑝  

= (
𝑘 − 1
𝑛 − 1

) 𝑝𝑛𝑞𝑘−𝑛  
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If 𝑋~𝑃𝑜(𝜆), what is the most common value of 𝑋? 
 
(a) If 𝜆 = 5 (b) If 𝜆 = 5.5 
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If 𝑋~𝑃𝑜(𝜆), what is the most common value of 𝑋? 
 
(a) If 𝜆 = 5 (b) If 𝜆 = 5.5 
 
Solution 
 

𝑃(𝑋 = 𝑟) = 𝑒−𝜆 𝜆𝑟

𝑟!
= 𝑃(𝑋 = 𝑟 − 1) ×

𝜆

𝑟
  

 
(a) If 𝜆 = 5, mode (most common value) occurs at 𝑋 = 4  
and 𝑋 = 5  
 
(b) If 𝜆 = 5.5,  mode occurs at 𝑋 = 5 
 
 
 
 

 

 

 

 


