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Part I ( 1 point each = 8 marks total)
Provide your best answer to Questions 1 through 8 on the scanned bubbling sheet provided.

1.
When two variables or characteristics are tested for independence which of the following assumptions has to be met?

a.

Each X variable must follow a normal distribution 

b. 
  
All the observed cell frequencies must be at least 5
c.

All the expected cell frequencies must be at least 5
d.

Each variable must have a known variance

e.

None of the above

2. A sample of size 24 is randomly obtained but no information is available about the population variation. To test the hypothesis about the population mean in this situation, which of the following assumption is most important for appropriate use of the t-test?
a. The population is symmetrically distributed

b. The population has no variance

c. The sample is large enough for central limit theorem to work 

d. The population of X random variable is distributed normally

e. The sample has no error

3. A random sample of size 13 was obtained from company A while another random sample of size 15 was obtained from company B. No information regarding the population variances were available. The sample variances from the two samples were very similar to each other and were not statistically different. To test the hypothesis that there is no difference in the population means from the two groups, the following assumptions are needed EXCEPT
a. The degrees of freedom is n1 + n2 – 2

b. Each population X random variable is distributed as normal

c. Population variances are unknown 
d. Population standard deviations are unknown but equal to each other
e. The sample are independent 

4. Often times there is a need to test if the proportions of people favoring a particular proposal are the same for two different groups of people. In these situations, the central limit theorem shows that the test statistic z can be used if certain assumptions are met. The following are assumptions of the test EXCEPT
a. n1p1(5

b. n1q1(5

c. n2p2(5

d. n2 (1-p2) (5 

e. X is normal
5. When specifications of a company’s product involves keeping a close check on the variability, hypothesis testing on variances become necessary. In this situation, the test statistic will be appropriate only if which of the following assumption is met?

a. The random sample came from a chi-square distributed population
b. The random sample came from a normally distributed population

c. The sampling distribution is a t-distribution
d. The mean of the population distribution is known

e. None of the above
6. A formal hypothesis test of equivalence of two variances can be conducted if the following assumption(s) is (are) met

a. Large sample sizes

b. Each population X random variable is normally distributed

c. The samples are independent

d. Both of (b) and (c) above
e. None of the above
7.
Sometimes a need arises to test whether a distribution of scores follows a specific distribution such as the normal distribution. To accomplish this hypothesis testing which of the following assumptions is necessary?
a.
The population is normally distributed
b.
The population variance is known

c.
All the observed frequencies are at least 5

d.
All expected class frequencies are at least 5
e.
All of the above
8.
The following are assumptions for testing a population proportion EXCEPT

a.
np(5


b.
nq(5


c.
n(1-p)(5


d.
normality of the x variable 
e.

large sample sizes
Part II ( 2 point each = 12 marks total)
Provide your best answer to Questions 9 through 14 on the scanned bubbling sheet provided.

9. 
The standard deviation of the 12-month earnings per share for 10 companies in the airline industry was 4.27, and standard deviation of the 12-month earnings per share for 7 companies in the automotive industry was 2.27. A Financial Analyst is testing to see if the variability in earnings per share for the air line industry does not exceed the variability in earnings per share for the automotive industry. He is using 2.5% level of significance.

Which of the following hypothesis testing steps is NOT correct? 

a. The test hypotheses are 
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b. The test statistic is 
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 with numerator df = 7 and denominator df = 10

c. The critical value is 
[image: image3.wmf]4.761

critical

F

=


d. The decision is reject Ho because Fcal is in the critical region

e. The conclusion is the variability of earnings per share for airline industry significantly exceeds the same variability for automobile industry 

10. 
Al-Mizya’ R&D department conducted an experiment to compare the fidelity and selectivity of radio receivers. 150 receivers were tested and classified as: Low, Medium or High in each of the two categories as follows: 


[image: image4.emf]Selectivity
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Low 10 9 8

Fidelity Medium 30 52 19

High 9 2 11


The R&D department manager conducted a hypothesis testing to see if the data provide sufficient evidence to indicate dependence between fidelity and selectivity. He is using alpha 0.025.

Which of the following steps is NOT correct for this hypothesis testing? 

a. The test hypotheses are Ho: Fidelity is independent of Selectivity vs.  HA: Fidelity is not independent of Selectivity

b. The critical value is 11.1433

c. The test statistic is distributed as a chi-square with degrees of freedom 4

d. When Ho is rejected, the conclusion is Fidelity and Selectivity is independent of each other

e. The Decision rule is Reject Ho when the calculated test statistic is in the critical region 

11.
Microsoft Outlook is believed to be the most widely used e-mail manager. A Microsoft executive further claims that Microsoft Outlook is used by at least 75% of internet users. A Merrill-Lynch study reported 72% of its employees used Microsoft Outlook. With a sample size of its 300 internet users and an alpha significance level of 0.05, Merrill-Lynch’s did a hypothesis testing to see if the data provide sufficient evidence to support the above belief. 

Which of the following steps is NOT correct about this hypothesis testing? 

a. The test hypotheses are
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b. The test statistic 
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 is approximately standard normal distributed 
c. The critical values are -1.96 and 1.96

d. The P-value for this test is P(Z < -1.2) 
e. The decision is to accept Ho
12.
A sample of size 200 associate professors from research institutions have an average annual salary of $51,750 and standard deviation of $5,000. Another sample of 250 associate professors from other types of institutions has an average annual salary of $47,500 and standard deviation of $5,000. The hypothesis that the mean annual salary for associate professors in research institutions is $2,000 higher than for those in other institutions was tested using a 0.01 level of significance.

Which of the following steps is NOT correct for this hypothesis testing? 

a. The test hypotheses are:
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b. The critical value is Z0.01 = 2.575
c. The test statistic is 
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 with degrees of freedom = 448
d. The decision rule is reject Ho when Zcalc < 2.575
e. The decision is to reject the null hypothesis
13.
A maker of toothpaste is interested in testing, for customers who use their toothpaste, whether the proportion of adults (over age 18) who have no cavities within a six-month period is any different than the proportion of children (18 and under) who have no cavities within a six-month period.  To test this, they have selected a sample of adults and a sample of children randomly from the population of those customers who use their toothpaste.  The following results were observed.






Adults


Children


Sample Size

  100


   200



Number with 0 cavities      83


   165

Based on these sample data and using a significance level of 0.05, the following hypothesis test was conducted to test the hypothesis 
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Which of the following steps is NOT correct about this hypothesis testing? 

a. The sample proportion for adult = 0.83 and for children = 0.825
b. The test statistic 
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 is distributed as a t distribution with 298 degree of freedom
c. The P-value is 2P(Z > 0.1078)
d. The decision is to not reject the null hypothesis

e. The conclusion is there is not enough evidence to reject the hypothesis of no difference in proportion between adult and children population

14. 
An automotive part must be machined within industrial specifications to be acceptable to customers. Production specifications call for a maximum variance in the lengths of the parts of 0.0004. Suppose the sample variance for 30 randomly sampled parts turns out to be 0.0005. Using a level of significance of 10%, the supervisor of the engineering team tested whether or not the specification for the population variance is being exceeded. 

Which of the following steps is NOT correct for this hypothesis testing? 
a. The test hypotheses are 
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b. The critical value is: 
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c. The test statistic is 
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d. The decision rule is Reject Ho when 
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e. The estimate of overall variance of the company overtime hours is 0.00052 = 0.00000025.

Part III (Problem Solving)
Answer the following written questions by providing only the required work and provide your final answers.
15.
(2+2+2+2+1+1 = 10 Marks) A computer used by a 24 – hour banking service of Riyadh Bank is supposed to assign each transaction to one of five memory locations at random. A check at the end of a day’s banking transactions gave the following counts to each of the five memory locations:

	Memory Location
	1
	2
	3
	4
	5

	Number of Transaction 
	90
	68
	100
	82
	85


Is there evidence to indicate a difference among the proportions assigned to the five memory location? Test using alpha 0.05 and put your final answers in the boxes below
	The test hypotheses are:
	H0:

HA:



	The critical value(s) is(are):
	

	The test statistic is:
	

	The decision rule is:
	If                                                         Reject H0.

	The decision is:
	

	Your conclusion is:
	


16. 
(7 + 3+2+5 = 17 Marks) A publishing company is attempting to develop a model that it can use to help predict textbook sales for books it is considering for future publication. The marketing department has collected additional data on six variables from a random sample of 15 books. These variables are as follows:

Y: Number of Volumes sold (1000’s).

X1: Number of Pages.




X2: Number of Competing books.

X3: Advertising Budget ($1000’s).


X4: Age of the Author.

X5: Production Expenditures ($1000’s).

X6: Number of Reviewers.

Correlations: Y, X1, X2, X3, X4, X5, X6

	
	Y
	X1
	X2
	X3
	X4
	X5

	X1
	0.622
	
	
	
	
	

	
	0.013
	
	
	
	
	

	
	
	
	
	
	
	

	X2
	0.355
	0.501
	
	
	
	

	
	0.194
	0.057
	
	
	
	

	
	
	
	
	
	
	

	X3
	0.62
	0.091
	0.384
	
	
	

	
	0.014
	0.746
	0.158
	
	
	

	
	
	
	
	
	
	

	X4
	0.485
	-0.019
	-0.113
	0.265
	
	

	
	0.067
	0.947
	0.687
	0.340
	
	

	
	
	
	
	
	
	

	X5
	0.896
	0.67
	0.27
	0.539
	0.438
	

	
	0.000
	0.006
	0.331
	0.038
	0.103
	

	
	
	
	
	
	
	

	X6
	0.66
	0.377
	0.291
	0.355
	0.528
	0.737

	
	0.007
	0.166
	0.292
	0.194
	0.043
	0.002


Best Subsets Regression: Y versus X1, X2, X3, X4, X5, X6

Response is Y

	
	
	
	
	
	X
	X
	X
	X
	X
	X

	Vars
	R-Sq
	R-Sq(adj)
	C-p
	S
	1
	2
	3
	4
	5
	6

	
	
	
	
	
	
	
	
	
	
	

	1
	80.2
	78.7
	1.4
	23.600
	
	
	
	
	X
	

	1
	43.6
	39.3
	24.4
	39.868
	
	
	
	
	
	X

	2
	82.9
	80.0
	1.7
	22.854
	
	
	X
	
	X
	

	2
	81.6
	78.6
	2.5
	23.676
	
	X
	
	
	X
	

	3
	84.1
	79.8
	3.0
	23.003
	X
	
	X
	
	X
	

	3
	83.8
	79.4
	3.1
	23.199
	
	
	X
	X
	X
	

	4
	87.2
	82.1
	3.0
	21.640
	X
	
	X
	X
	X
	

	4
	85.0
	79.0
	4.4
	23.456
	
	X
	X
	X
	X
	

	5
	87.2
	80.1
	5.0
	22.799
	X
	X
	X
	X
	X
	

	5
	87.2
	80.1
	5.0
	22.808
	X
	
	X
	X
	X
	X

	6
	87.3
	77.7
	7.0
	24.166
	X
	X
	X
	X
	X
	X


From the Minitab output above, answer the following:
a.  Do you think that Number of pages and Production expenditures are directly (positively) related? Test using 2.5 % level of significance and provide your final answers in the boxes below.
	The test hypotheses are:
	H0:                                     HA:



	The p-value for the test is:
	

	The decision rule is:
	If                                                         Reject H0.

	The decision is:
	


b. Is there any potential multicollinearity problem with the regression analysis? Explain your answer in detail by supporting it with available MINITAB analyses results. 

	A potential multicollinearity exists?
	please circle:               Yes         No   

	Explanation:
	


c. If you are going to fit a regression model using the forward selection method, what is the first predictor to be used? Why?
	The first predictor to be used is:
	

	Explanation:
	


d. Based on the Best Subset Regression, what is the best model to be selected? Justify your selection.

	The group of predictors to be used is:
	

	Explanation:
	R2-adj =                           which is 

	
	C-p =                               which is

	
	Sε =                                  which is


17. (1+8+2+3+3+2+6 = 25 Marks) In the previous question, the variables analyzed were:

Y: Number of Volumes sold (1000’s).

X1: Number of Pages.



X2: Number of Competing books.

X3: Advertising Budget ($1000’s).

X4: Age of the Author.

X5: Production Expenditures ($1000’s).

X6: Number of Reviewers.

In addition to these variables, the type of book sold is incorporated in the model. The company produces only three mutually exclusive types of books which are: Biology, Statistics, or Physics, as follows:

X7: 1=If a Biology book, 0 otherwise.
X8: 1=If a Statistics book, 0 otherwise.

Regression Analysis: Y versus X1, X2, X3, X4, X5, X6, X7, X8
The regression equation is

Y = - 104 + 0.123 X1 - 0.55 X2 + 1.16 X3 + 1.34 X4 + 0.58 X5 + 1.61 X6 - 20.9 X7 - 29.6 X8

Predictor        Coef     SE Coef          T        P       VIF

Constant      -103.69       37.57      -2.76    0.033

X1            0.12302     0.09192       1.34    0.229       8.4

X2             -0.553       2.864      -0.19    0.853       4.0

X3             1.1649      0.7447       1.56    0.169       4.4

X4             1.3393      0.7707       1.74    0.133       2.0

X5              0.580       1.011       0.57    0.587      15.5

X6              1.613       6.837       0.24    0.821       5.8

X7             -20.95       19.09      -1.10    0.315       2.7

X8             -29.56       16.21      -1.82    0.118       1.6

S = 22.27       R-Sq = 91.9%     R-Sq(adj) = 81.0%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         8     33671.6      4209.0      8.48    0.009

Residual Error     6      2976.8       496.1

Total             14     36648.4

From the Minitab outputs above, answer the following questions:

a. How much of the total variation in the number of volumes sold is explained by the variation in these eight explanatory variables?

	The amount of the total variation in the number of volumes sold is explained by the variation in these eight explanatory variables =
	


b. Would you conclude that the model is significant at 5% level of significance? Conduct the test and provide your final answers below to arrive at this conclusion.

	The test hypotheses are:
	H0:

HA:

	The test statistic value =
	

	The critical value(s) =
	

	The p-value for the test =
	

	The decision rule (using the p-value approach) is:
	If                                                         Reject H0.

	The decision is:
	


c. Which of the predictors can be concluded to be significant in explaining the variation in the number of the volumes sold? Explain. Using α = 0.05.

	The predictor(s) that is significant in explaining the variation in the number of the volumes sold is(are)
	

	Explanation
	


d. How can you explain the contradiction between the results in part (b) and part (c) above.

	Explanation
	


e. Find 90% C.I. for the regression coefficient of Advertising Budget, and interpret this C.I.

	A 90% C.I. for the regression coefficient of Advertising Budget is
	

	Interpretation
	


f. Based on your solution in part (e), can you conclude that the Advertising Budget is significant? Why?

	Is the Advertising Budget significant? (circle your answer)
	         Yes            No 

	Justification
	


g. Estimate the number of volumes sold for a book with each of the following given information and indicate which book the predicted value is for
	(X1, X2, …, X8) = (204, 3, 30000, 50, 34000, 6, 1, 1)
	

	Which book? (Biology, Statistics, or Physics)?
	

	(X1, X2, …, X8) = (204, 3, 30000, 50, 34000, 6, 0.5, 1)
	

	Which book? (Biology, Statistics, or Physics)?
	

	(X1, X2, …, X8) = (204, 3, 30000, 50, 34000, 6, 1, 0)
	

	Which book? (Biology, Statistics, or Physics)?
	


18. (1+1+1+7 = 10 Marks) A major portion of total customer credit is extended in the categories of automobile loans. Loan amounts outstanding (in billion of dollars) for the period 1980-1997 are summarized in the MINITAB output below.
Regression Analysis: Automobile Loans versus time

The regression equation is

Automobile = 239 + 1.47 time

Predictor        Coef     SE Coef          T        P

Constant       239.05       46.12       5.18    0.000

time            1.472       4.260       0.35    0.734

S = 93.78       R-Sq = 0.7%      R-Sq(adj) = 0.0%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         1        1049        1049      0.12    0.734

Residual Error    16      140704        8794

Total             17      141754

Durbin-Watson statistic = 1.04


Answer the following:

	a. Find the forecast cost for the automobile loans in 1998
	

	b. Find the forecast error in 1997, if the actual automobile loans is 415.6
	

	c. Find the mean squared error of the forecast model
	


d. Test that there is a significant serial correlation in the forecast model

	The test hypotheses are:
	H0:

HA:

	The test statistic value =
	

	The critical value(s) =
	

	The decision rule is:
	If 



	The decision is:
	


19. (2+2+2+2 = 8 Marks) In 1990, the average weekly food cost, for suburban family of four, was estimated to be $154.40. The following table presents the retail prices of selected food items from 1990 to 1997:

	Year
	Bread
	Eggs
	Eggs %

	1990
	0.7
	1
	32%

	1991
	0.72
	1.01
	28%

	1992
	0.74
	0.93
	31%

	1993
	0.76
	0.87
	36%

	1994
	0.75
	0.87
	34%

	1995
	0.84
	1.16
	38%

	1996
	0.87
	1.31
	33%

	1997
	0.88
	1.17
	37%


Referring to the above table, find the following

	a. The simple price index number for the Bread in 1996 based on 1993, and interpret it
	

	Interpretation
	

	b. The Laspeyres price index number for 1996 based on 1993, and interpret it
	

	Interpretation
	

	c. The Unweighted price index number for 1996 based on 1993, and interpret it
	

	Interpretation
	


If the adjusted Potato price in 1993 is 5.77 and in 1996 is 5.87 and the CPI in 1993 is 100 and 1996 is 109.6, then 

	d. Find the actual prices for the Potato in 1993 and 1996
	Actual price in 1993 is

	
	Actual price in 1996 is


20. (6+1+3 = 10 Marks) The Gross Domestic Product GDP is the total KSA output of goods and services valued at market prices. The quarterly GDP (in billions of SR) for the period 2002 up to 2004 are given in the accompanying table;
	Year
	Quarter
	GDP
	MA
based on quarters
	CMA
	RMA
	Season index
	Deseasoned

	2002
	1
	7147.8
	 
	 
	 
	 
	7141.71

	
	2
	7196.5
	7247.73
	 
	 
	 
	7175.34

	
	3
	7298.5
	7334.60
	7291.16
	1.0010
	 
	 7301.80

	
	4
	7348.1
	7442.78
	7388.69
	0.9945
	 
	 7373.56

	2003
	1
	7495.3
	
	7493.39
	
	
	7488.91

	
	2
	7629.2
	7661.58
	
	1.00347
	
	7606.77

	
	3
	7703.4
	7776.50
	7719.04
	0.9980
	0.9995
	7707.33

	
	4
	7818.4
	7885.05
	7830.78
	0.9984
	0.9965
	7846.15

	2004
	1
	7955.0
	8001.90
	7943.48
	1.0015
	 
	

	
	2
	8063.4
	8085.93
	8043.91
	1.0024
	 
	8039.36

	
	3
	8170.8
	
	 
	 
	 
	8174.97

	
	4
	8154.5
	 
	 
	 
	 
	8183.44


Based on the previous table, answer the following:
a. Fill in the blank shaded cells above with the appropriate numbers.

	b. The single-exponential smoothing forecast for the first quarter of 2002, using α = 0.3
	

	c. Given the following trend-based forecasting model: 
GDP = 7000 + 102 Quarter,
the double-exponential smoothing forecast for the second quarter of 2002 , using α = 0.4, β = 0.2
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