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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
Final Exam 
Thursday, January 01, 2015
Allowed time 150 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
	3+5+2
	

	Q2
	2+3+3
	

	Q3
	2+4+1+2+2+2
	

	Q4
	3+3+3+5+3
	

	Q5
	8
	

	Q6
	1+3+2+3+2
	

	Q7
	6+2
	

	Q8
	1+2+5+2
	

	Q9
	3+3
	

	Q10
	3+1
	

	Q11
	10
	

	Q12
	10
	

	TOTAL
	115
	






1. The following data provide the number of mergers made from 1995 to 2003.
a. Fit a three year moving average to the data.
b. Using a smoothing co-efficient W = 0.25, exponentially smooth the series.
c. Comment on the use of large and small smoothing coefficient W.
	Year
	Deals
	MA(3)
	ES (W=0.25)

	1995
	715

	
	

	1996
	865

	
	

	1997
	708

	
	

	1998
	861

	
	

	1999
	931

	
	

	2000
	939

	
	

	2001
	1031

	
	

	2002
	893

	
	

	2003
	735

	
	











































2. The following are prices and consumption quantities for three commodities in 1995 and 2007.
	
	Year

	Commodity
	1995
Price, Quantity
	2007
Price, Quantity

	A
	$2, 20
	$3, 21

	B
	$18,3
	$36, 2

	C
	$3,18
	$4, 23

	
	
	



a. Calculate the unweighted aggregate price index for 2007, using 1995 as the base year.












b. Calculate the Laspeyres aggregate price index for 2007, using 1995 as the base year.














c. Calculate the Paasche aggregate price index for 2007, using 1995 as the base year.




3. A real estate builder wishes to determine how house size (House) is influenced by family income (Income), family size (Size), and education of the head of household (School). House size is measured in hundreds of square feet, income is measured in thousands of dollars, and education is in years. The builder randomly selected 50 families and ran the multiple regression. Computer software output is provided below:
SUMMARY OUTPUT

Regression Statistics
Multiple R		0.865
R Square		0.748
Adjusted R Square	0.726
Standard Error		5.195
Observations		50

ANOVA 
	df	SS	MS	F	Signif F
Regression	?	?	1201.9245			0.0000
Residual	?	1214.2264	?
Total	49	4820.0000

	Coeff	StdError	t Stat	P-value
Intercept	– 1.6335	5.8078	– 0.281	0.7798
Income	0.4485	0.1137	?	0.0003
Size	4.2615	0.8062	5.286	0.0001
School	– 0.6517	0.4319	– 1.509	?
a. Write the equation of the estimated multiple linear regression model.






b. Interpret the estimates of regression parameters









c. What percentage of the variation in the house size is justified by the variation in the income, family size and school education?

d. What is the test statistic (t Stat) value to test that the income has a significant impact on the house size?






e. What is the p-value to test that the school education has no significant impact on the house size?






f. Find the RSS and MSE.







4. A statistician investigating the relationship between the amount of precipitation (in inches) and the number of automobile accidents gathered data for 10 randomly selected days. The results

	Day
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Precipitation(X)
	0.05
	0.12
	0.05
	0.08
	0.10
	0.35
	0.15
	0.30
	0.10
	0.20

	Number of Accidents(Y)
	5
	6
	2
	4
	8
	14
	7
	13
	7
	10



The summary statistics are given by:





, , , , 
Sxx = 0.095, Syy = 130.4, Sxy = 3.34

a. Find the least squares regression line.








b. Calculate the standard error of estimate, and describe what this statistic tells you about the regression line.











c. Determine the coefficient of determination and discuss what its value tells you about the two variables.






d. Do these data allow us to conclude at the 10% significance level that the amount of precipitation and the number of accidents are linearly related?





















e. Estimate with 95% confidence the mean daily number of accidents when the daily precipitation is 0.25 inches.

5. 
The personnel manager of a consumer product company asked a random sample of employees how they felt about the work they were doing. The following table gives a breakdown of their responses by gender. Do the data provide sufficient evidence to conclude that the level of job satisfaction is related to gender? Use 0.10.
					Response						
	Gender
	Very Interesting
	Fairly Interesting
	Not Interesting

	Male
	70
	41
	9

	Female
	35
	34
	11









































6. Private colleges and universities rely on money contributed by individuals and corporations for their operating expenses. Much of this money is put into a fund called an endowment, and the college spends only the interest earned by the fund. A recent survey of 8 private colleges in the United States revealed the following endowments (in millions of dollars): 

	60.2
	47
	235.1
	490
	122.6
	177.5
	95.4
	220

	
	
	
	
	
	
	
	



You can use.
a. What value will be used as the point estimate for the mean endowment of all private colleges in the United States?




b. What is the standard error of the point estimate?







c. Which assumption(s) is necessary in order for a confidence interval to be valid? Why this assumption is required? Explain.




d. Calculate a 95% C.I for the true mean of endowments of all the private colleges in the United States and interpret your result.









e. Using the sample standard deviation as an estimate for the population standard deviation, what size sample should you choose if you wish to estimate the mean of endowments of all the private colleges in the United States to within ±1 million of dollar with 95% confidence interval?
7. A marketing research firm has come up with two coupon designs that offer credit card customer membership in a travel club. The research firm is interested in estimating the difference in proportion of customers who will join the club after receiving one of the two coupons. To obtain this estimate, the research firm sent out coupon design A to a random sample of 100 customers and coupon B to a second random sample of 100 customers.  For coupon A, 11 customers joined the travel club, while 15 customers who received coupon B joined.
a. Develop the desired 94 percent confidence interval estimate. And interpret your finding.























b. Using the interval in a, do you think that a difference exists between the two coupons with respect to the proportion that will be redeemed? 


8. For auditing purposes, Master’s Accounting Firm collected a random sample of the accounts payable to the east and west branch offices of Amalgamated Distributors. The sample statistics obtained were: 
	Sample
	East Office
	West Office

	size
	15
	10

	mean
	$300
	$270

	standard deviation
	16
	20


 Assume equal population variances.
       
a. Provide a point estimate of the difference between means from the East and West branch offices of Amalgamated Distributors? 




b. Find the pooled variance.	







c. Test the hypothesis for the difference between mean accounts payable at the two branches of Amalgamated Distributors. Use alpha 0.01.




















d. What other assumptions are needed to do part b?

9. At a computer manufacturing company, the actual size of computer chips is normally distributed with a mean of 1 centimeter and a standard deviation of 0.1 centimeter.
a. What is the probability that a randomly selected chip has size more than 1.15 centimeters? 







b. A random sample of 12 computer chips is taken. What is the probability that the sample mean will be below 0.95 centimeters? 












10. A large industrial firm allows a discount on any invoice that is paid within 30 days. Of all invoices, 10% receives the discount. In a company audit, 5 invoices are sampled at random. 
a. What is the probability that fewer than 2 sampled invoices receive the discount?












b. What is the expected number of invoices that receive the discount?
11. Answer the following questions by marking True or False. 
 
1.  Data collected on smoking habits (smoker, nonsmoker) would be an interval level variable. _________

2. Khaled is using past data from ARAMCO oil production to create a line chart to show daily data trend for further time series analysis. If Khaled was not personally involved in the data collection effort, he is using a secondary data. ___________

3.  In preparing a line chart, the vertical (y) axis shows time and the horizontal (x) axis shows the value of the variable of interest ___________

4. A distribution is said to be skewed to the right when the sample mean, median, and mode are equal.___________

5. A 90% confidence interval estimate indicates that there is a 90 percent chance that the true population value will fall within the range defined by the upper and lower limits ___________

6. If a random variable is discrete, it means that the outcome for the random variable can take on only one of two possible values___________

7. When people fail to respond to a survey, the data collection process may suffer from nonresponse bias __________

8. When stratified random sampling is employed, the population must first be divided into homogeneous subgroups. Then either a systematic or a simple random sampling is done in each group to obtain the stratified sample.____________

9. Two events are considered to be mutually exclusive if the events occurred at the same time ________

10. The number of calls to an Internet service provider in an hour can be described by a Poisson distribution with mean equal to 15.  Given this information, the expected number of calls in the first 30 minutes is 7.5 calls_____________



Write all your choices in this table
	Question number

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	


12. Answer the following questions by circling the best answer.

1. On the basis of data supplied by the U.S. Census Bureau, the Dalton Company has recently made a decision to build a new plant in Denver.  For the Dalton Company, these data are examples of
a) Secondary data.
b) Valid data.
c) Primary data.
d) census data
e) None of the above.

2. The human resources department at a major high tech company plans to conduct an employee satisfaction study by sampling 100 employees from the 3,000 total employees.  They plan to use systematic random sampling since the employee file is in alphabetic order.  The first employee selected in the study should be
a) The 30th employee.
b) Employee 1 to 30 randomly selected.
c) Employee 1 to 100 randomly selected.
d) Employee 1 to 3000 randomly selected.
e) None of the above.

3. When a customer enters a store there are two outcomes that can occur: (A) buy nothing or (B) buy some amount.  In this situation, if a customer buys some amount, he or she cannot also buy nothing.  Thus the events A and B are
a) Mutually exclusive.
b) Independent.
c) Common.
d) Dependent.
e) None of the above.

4. Mishwar Restaurants Group tracks the number of sandwiches sold each day.  The number of sandwiches sold is an example of a
a) discrete random variable.
b) continuous random variable.
c) uniform random variable.
d) qualitative random variable.
e) None of the above.

5. If a decision maker wishes to reduce the margin of error associated with a confidence interval estimate for a population mean, she can

a. Reduce the confidence level.
b. Decrease the sample size.
c. Increase the sample size.
d. Increase the confidence level.
e. None of the above.

6. A store manager wants to know whether customers are satisfied with the quality of grocery service provided.  To collect the necessary data, interviewers have been hired to stand near the store’s exits and to survey available customers.  This type of sampling is called
a. a simple random sample.
b. a stratified sample.
c. a cluster sample.
d. a systematic sample.
e. None of the above.

7. Kuala Lumpur city counsel has just voted to pass the city’s budget for next year.  Which of the following graphs might be appropriate to describe how the total tax money will be spent?
a) Scatter diagram.
b) Pie char
c) Histogram.
d) A side-by-side bar chart.
e) Line chart.


8. A survey of a magazine’s subscribers indicates that 50% own a home, 80% own a car, and 90% of the homeowners who subscribe also own a car. What probability of subscribers own both car and a house
a. 0.45   
b. 0.85
c. 0.9   
d. 0.4   
e. None of the above.

9. Joint frequency distributions are used to display
a. the histograms of two variables analyzed simultaneously
b. the number of occurrences for each combination of two variables
c. the cumulative distribution of a variable with two possible outcomes
d. the frequency of the sum of two variables
e. All of the above.

10. In developing an interval estimate for a population mean, the interval estimate was 62.84 to 69.46. The population standard deviation was assumed to be 6.50, and a sample of 100 observations was used. The mean of the sample was

a. 13.24
b. 56.34
c. 66.15
d. 62.96
e. None of the above
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