
1 
 

Math Camp 

 

Day 3 Exercises 

 

 

Exercise 1 

Let 𝑌 denote the number of “heads” that occur when two coins are tossed. 
 

a) Calculate the probability density of 𝑌. 
b) Calculate the cumulative density of 𝑌. 
c) Calculate the mean and the variance of 𝑌.    

 

Exercise 2: 

The following table gives the joint probability distribution between employment status and college 
graduation among those either employed or looking for work (unemployed) in the working age US 
population, based on the 1990 US Census.  

 Unemployed (𝑌 = 0) Employed (𝑌 = 1) Total 

Non-college grads (𝑋 = 0) 0.045 0.709 0.754 

College grads(𝑋 = 1) 0.005 0.241 0.246 

Total 0.05 0.95 1.00 

 

a) Compute 𝐸(𝑌). 
 
b) The unemployment rate is the fraction of the labor force that is unemployed. Show that 
unemployment rate is given by (1 − 𝐸(𝑌)). 
 
c) Calculate 𝐸(𝑌|𝑋 = 1) and 𝐸(𝑌|𝑋 = 0). 
 
d) Calculate the unemployment rate for (i) college graduates and (ii) non-college graduates. 
 
e) A randomly selected member of this population reports being unemployed. What is the 
probability that this worker is a (i) college graduate? (ii) a non-college graduate? 
 
f) Are educational achievement and employment status independent? 
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Exercise 3: 

In any year, the weather can inflict storm damage to a home. From year to year, the damage is 
random. Let 𝑌 denote the dollar value of damage in any given year. Suppose that 95% of the years 
𝑌 = $0, but in 5% of the years 𝑌 = $20,000. 
 
a) What is the mean and the standard deviation of the damage in any year? 
 
b) Consider an “insurance pool” of 100 people whose homes are sufficiently dispersed so that in any 
year, the damage to different homes can be viewed as independently distributed random variables. 
Let 𝑌̅ denote the average damage to these 100 homes in a year. 

1) What is the expected value of the average damage 𝑌̅? 
2) What is the probability that 𝑌̅ exceeds $2,000? 
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