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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
DEPARTMENT OF MATHEMATICS & STATISTICS 
DHAHRAN, SAUDI ARABIA 
STAT 213: Statistical Methods for Actuaries
Semester 141
Major Exam Two
Wednesday, November 12, 2014
Allowed time 90 minutes  


Name: 				   	      Student ID#:     	       Serial #: 

Directions: 
1) You must show all your work to obtain full credit. 
2) Round your answers to at least 4 decimal places.
3) You are allowed to use electronic calculators and other reasonable writing accessories that help write the exam. 
4) Do not keep your mobile with you during the exam, turn off your mobile and leave it aside.

	Question No
	Full Marks
	Marks Obtained

	Q1




	6


	



	Q2
	6
	

	Q3
	5
	

	Q4
	5
	

	Q5
	4
	

	Q6
	4+4+2
	

	Q7
	7+1+2
	

	Q8
	4
	

	Total
	50
	


1. An air conditioning contractor has kept detailed records on the lifetimes of a random sample of 250 compressors. She plans to use the sample mean lifetime of those 250 compressors as her estimate for the population mean lifetime of all such compressors. If the lifetimes of this brand of compressor have a standard deviation of 35 months, what is the probability that contractor’s estimate will be within 5 months of the true mean?














2. If the number of claims per policy received by an insurer during a month can be taken as Poisson variable with a mean of 0.01, calculate how many of 80,000 similar policies are expected to give rise to more than two claims each in a year.






3. The annual returns of an emerging market exchange-traded fund (ETF) have an expected return of 20.60% and a standard deviation of 30.85%. You are asked to estimate the likelihood of extreme return scenarios. Assume the returns are normally distributed. What is the probability that returns are worse than -30%?









4. During the summer at a small private airport in western Nebraska, the unscheduled arrival of airplanes is Poisson distributed with an average arrival rate 0f 1.12 planes per hour. What is the probability that at least 2 hours will elapse between plane arrivals?












5. Suppose 18 major computer companies operate in the United States and that 12 are located in California’s Silicon Valley. If three computer companies are selected randomly from the entire list, what is the probability that one or more of the selected companies are located in the Silicon Valley?




6. The Wall Street Journal reported some interesting statistics on the job market. One statistic is that 40% of all workers say they would change jobs for “slightly higher pay.” In addition, 88% of companies say that there is a shortage of qualified job candidates. Suppose 16 workers are randomly selected and asked if they would change jobs for “slightly higher pay.”
a. What is the probability that 3 or more say yes?
b. If 13 companies are contacted, what is the probability that all of the companies say there is a shortage of qualified job candidates? 
c. If 13 companies are contacted, what is the expected number of companies that would say there is a shortage of qualified job candidates?




















7. Following is the amount that a sample of nine customers spent for lunch ($) at a fast food restaurant:

4.20, 5.03, 5.86, 6.45, 7.38, 7.54, 8.46, 8.47, 9.87         
Note: ∑ X = 63.26,          ∑ X   = 470.93
a. Construct a 95% confidence interval estimate for the population mean amount spent for lunch ($) at a fast food restaurant, assuming a normal distribution.
b. Interpret the interval constructed in (a).
c. What sample size is needed to estimate the mean within ± 3.5 with 90% confidence?  Assume ϭ =2.













8. The owner of the West End Gas Station wishes to determine the proportion of customers who use a credit card or debit card to pay at the pump. He surveys 100 customers and finds that 80 paid at the pump. Develop a 99% confidence interval for the population proportion of the customers who did not pay at the pump. Interpret your findings.
