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Probability Models

1) Consider an urn model with 𝑟 R balls and 𝑔 G balls.

• Describe the random variables having the following probability models.
• Specify the parameters of the models in terms of the urn model.
• Give the R function used to generate random numbers from each probability model.

a) 𝑋 ∼ 𝐵𝑒𝑟𝑛𝑜𝑢𝑙𝑙𝑖(𝑝)
b) 𝑋 ∼ 𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙(𝑛, 𝑝)
c) 𝑋 ∼ 𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐(𝑝)
d) 𝑋 ∼ 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙(𝑟, 𝑝)
e) 𝑋 ∼ 𝐻𝑦𝑝𝑒𝑟𝑔𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐(𝑟, 𝑛, 𝑚)
f) 𝑋 ∼ 𝑃𝑜𝑖𝑠𝑠𝑜𝑛(𝜆)

2) For each of the following continuous probability models:

• Sketch pictures of the models using different parameter values.
• Write down the formulas for the expected values and variances of each probability model.
• Give an example of a random variable that could be modeled using each probability

model.

a) 𝑋 ∼ 𝑈𝑛𝑖𝑓𝑜𝑟𝑚(𝑎, 𝑏)
b) 𝑋 ∼ 𝑁𝑜𝑟𝑚𝑎𝑙(𝜇, 𝜎2)
c) 𝑋 ∼ 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(𝜆)
d) 𝑋 ∼ 𝐺𝑎𝑚𝑚𝑎(𝛼, 𝛽)
e) 𝑋 ∼ 𝑊𝑒𝑖𝑏𝑢𝑙𝑙(𝛼, 𝛽)
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