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Random Variables 
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Random Variables 

• Example 3.1: We draw 2 balls from an urn 4 red and 3 black 
balls without replacement. If we define a random variable 𝑋 
as the number of red balls, we have 
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Sample Space 𝑿 

RR 2 

RB 1 

BR 1 

BB 0 



Random Variables 

• Example 3.3: Consider a situation where components from an 
assembly line are classified as defective or non-defective. 

 

𝑋 =  
1, if component is defective
0, otherwise
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Random Variables 

• Statisticians use sampling plans to either accept or reject 
batches or lots of material. Suppose that one of those involves 
sampling independently 10 items from a lot of 100 items in 
which 12 are defective. We let 𝑋 be the random variables 
defined as the number of defective items in the sample where 
𝑋 = 0,1,… , 10. 
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Discrete Random Variables 
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Discrete Random Variable 
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Discrete Random Variable 

• Example 3.8: A shipment of 20 laptop computers contains 3 
defectives. If a school makes a random purchase of 2 of these, 
find the probability distribution for the number of defectives. 
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Discrete Random Variable 

𝑓 0 = 𝑃 𝑋 = 0 =
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Discrete Random Variables 

We thus have the following PDF: 

 

𝑥 0 1 2

𝑓(𝑥)
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Discrete Random Variables 

• Example 3.9: If a car agency sells 50% of its inventory of a car 
model with side airbags, find a formula for the PDF of the 
number of cars with side airbags among the next 4 cars sold. 

 

𝑓 𝑥 =
1

16
4
𝑥

, 𝑥 = 0,1,2,3,4 

 

Fatih Cavdur – fatihcavdur@uludag.edu.tr 



Discrete Random Variables (Example) 
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Discrete Random Variables 

• Example 3.9: The CDF of the distribution is 

 

𝐹 0 = 𝑓 0 =
1

16
 

𝐹 1 = 𝑓 0 + 𝑓(1) =
5

16
 

𝐹 2 = 𝑓 0 + 𝑓 1 + 𝑓(2) =
11

16
 

𝐹 3 = 𝑓 0 + 𝑓 1 + 𝑓 2 + 𝑓(3) =
15

16
 

𝐹 4 = 𝑓 0 + 𝑓 1 + 𝑓 2 + 𝑓 3 + 𝑓(4) = 1 
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Discrete Random Variable (Example) 
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Discrete Random Variable (Example) 
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Continuous Random Variable 
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Continuous Random Variable 
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Continuous Random Variable 
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Continuous Random Variable 

Fatih Cavdur – fatihcavdur@uludag.edu.tr 



Continuous Random Variable 
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Continuous Random Variable 
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Continuous Random Variable 
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Joint Probability Distributions (discrete) 
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Joint Probability Distribution Example (discrete) 
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Joint Probability Distributions (continuous) 
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Marginal Distributions 
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Conditional Distributions 
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Statistical Independence 
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Statistical Independence 
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Statistical Independence 
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End of Lecture 

Thank you! Questions? 
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