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	Question No
	Full Points
	Points Obtained

	1
	9
	

	2
	15
	

	3
	5
	

	4
	14
	

	5
	18
	

	6
	20
	

	7
	11
	

	Part II: MCQ
	18
	

	Total
	110
	


Q1. (3*3=9 pts.)  The table below shows the prices and quantities of three commodities for six consecutive years.
	
	Commodity A 
	Commodity B 
	Commodity C 

	Year
	Price
	Quantity
	Price
	Quantity
	Price
	Quantity

	1
	255
	1200
	122
	3200
	675
	1800

	2
	254
	1500
	118
	3500
	702
	1900

	3
	253
	2700
	128
	2400
	714
	2100

	4
	253
	1800
	130
	2800
	722
	2400

	5
	255
	2100
	129
	2700
	720
	3200

	6
	261
	2000
	135
	2500
	734
	3900


Using Year 2 as the base period:
	
	Answer

	a. The Laspeyres price index for year 3 is
	

	Interpretation:

	b. The Paasche price index for year 4 is
	

	Interpretation:

	c. The  an unweighted aggregate price index for year 5 is
	

	Interpretation:


Q2. (15 pts) The following outputs are quarterly revenues (in millions of dollars) for FORD Motor Company, from 1996-1 (t=0) through 2006-4 (t=43). 
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Regression Analysis: LOG(Rev) versus Coded Q, Q1, Q2, Q3 

The regression equation is

LOG(Rev) = 4.59 + 0.00150 Coded Q - 0.0155 Q1 - 0.00365 Q2 - 0.0522 Q3

Predictor       Coef    SE Coef       T      P

Constant     4.58990    0.00945  485.46  0.000

Coded Q    0.0015034  0.0002765    5.44  0.000

Q1         -0.015465   0.009928   -1.56  0.127

Q2         -0.003649   0.009909   -0.37  0.715

Q3         -0.052199   0.009897   -5.27  0.000

S = 0.0232021   R-Sq = 62.3%   R-Sq(adj) = 58.5%

Analysis of Variance

Source          DF         SS         MS      F      P

Regression       4  0.0347657  0.0086914  16.15  0.000

Residual Error  39  0.0209951  0.0005383

Total           43  0.0557608

(Q2 cont.) Use the previous computer outputs to answer the following questions:

1- (3 pts) What are the components of the time series?

2- (4 pts) We fit the linear, quadrate and exponential models for the data. Select the best model and explain why.
3- (2 each=8 pts) The exponential trend with quarterly data also estimated:
I. Interpret the quarterly compound growth rate.

II. Which quarter has the lowest multiplier? Interpret the coefficient
III. Which quarter has the highest multiplier? Interpret the coefficient
IV. What is the forecast for the fourth quarter of 2007?
Q3. (5 pts) Given below are MINITAB outputs for various estimated autoregressive models to the stock prices for GE from 1987 to 2007.
	Regression Analysis: GE Stock Price versus GEi-1 

The regression equation is

GE Stock Price = 2.94 + 0.933 GEi-1

20 cases used, 1 cases contain missing values

Predictor     Coef  SE Coef      T      P

Constant     2.935    2.077   1.41  0.175

GEi-1      0.93344  0.08976  10.40  0.000

S = 5.91597   R-Sq = 85.7%   R-Sq(adj) = 84.9%
	Regression Analysis: GE Stock Price versus GEi-1, GEi-2 

The regression equation is

GE Stock Price = 3.23 + 1.25 GEi-1 - 0.353 GEi-2

19 cases used, 2 cases contain missing values

Predictor     Coef  SE Coef      T      P

Constant     3.232    2.167   1.49  0.155

GEi-1       1.2453   0.2332   5.34  0.000

GEi-2      -0.3525   0.2346  -1.50  0.152

S = 5.83638   R-Sq = 86.7%   R-Sq(adj) = 85.1%

	Regression Analysis: GE Stock Price versus GEi-1, GEi-2, GEi-3 

The regression equation is

GE Stock Price= 3.45 + 1.29 GEi-1 - 0.563 GEi-2 + 0.172 GEi-3

18 cases used, 3 cases contain missing values

Predictor     Coef  SE Coef      T      P

Constant     3.449    2.429   1.42  0.178

GEi-1       1.2938   0.2638   4.90  0.000

GEi-2      -0.5631   0.4100  -1.37  0.191

GEi-3       0.1717   0.2667   0.64  0.530

S = 6.09510   R-Sq = 86.2%   R-Sq(adj) = 83.2%
	Given 

Year

GE Stock Price

1995

6.76

1996

9.8

1997

13.75

1998

20.77

1999

29.99




1. (2 pts) What is the appropriate AR model for GE stock prices? Why?

2. (3 pts) Forecast the stock price for 1999 using the third-order autoregressive model? 
Q4. ( 14 pts) You are a real estate broker who wants to compare property value in Dammam and Dhahran.  Assume you selected the following variables:  Y = appraised value, X1 = land area, X2 = interior size, X3 = age, 
X4 = number of rooms, X5 = number of bathrooms,  X6 = garage size, X7 = 1 if Dammam and 0 otherwise.
Use the computer output to answer the following questions:
Regression Analysis: y versus x1, x2, x3, x4, x5, x6, x7 

The regression equation is y = 5.5 + 388 x1 + 0.127 x2 - 0.439 x3 - 1.49 x4 + 31.9 x5 + 6.9 x6 + 145 x7

Predictor     Coef  SE Coef      T      P     VIF

Constant      5.46    60.82   0.09   0.929

x1           388.37    79.00   4.92   0.000   1.267

x2          0.12710  0.01841   6.90   0.000   2.202

x3          -0.4385   0.4991  -0.88   0.384   1.494

x4           -1.493    7.100  -0.21   0.834   1.194

x5            31.91    15.95   2.00   0.051    1.933

x6             6.88    16.17   0.43   0.672    1.703

x7           144.80    18.18   7.97   0.000    1.140

S = 65.9473   R-Sq = 88.1%   R-Sq(adj) = 86.5%

1. (2 pts) Based on a full regression model involving all of the variables: Is there reason to suspect the existence of collinearity? Explain.

Best Subsets Regression: y versus x1, x2, x3, x4, x5, x6, x7 

                       Mallows          x x x x x x x
Vars  R-Sq  R-Sq(adj)       Cp       S  1 2 3 4 5 6 7
   1  65.9       65.3     93.4  105.85    X
   1  44.0       43.0    189.5  135.68          X
   2  79.8       79.0     34.7  82.259    X         X
   2  70.6       69.6     74.7  99.086  X X
   3  86.3       85.5      8.2  68.362  X X         X
   3  81.8       80.8     27.7  78.689    X     X   X
   4  87.7       86.8      3.7  65.166  X X     X   X
   4  87.1       86.2      6.5  66.822  X X X       X
   5  88.1       87.0      4.3  64.873  X X X   X   X
   5  87.9       86.8      4.8  65.217  X X     X X X
   6  88.1       86.8      6.0  65.350  X X X   X X X
   6  88.1       86.7      6.2  65.436  X X X X X   X
   7  88.1       86.5      8.0  65.947  X X X X X X X
2. (3 pts) Using the best-subset approach, which models should be considered based on the Mallows Cp criteria.
Stepwise Regression: y versus x1, x2, x3, x4, x5, x6, x7 :  Alpha-to-Enter: 0.15  Alpha-to-Remove: 0.15
Step            1      2       3       4

Constant    36.68  24.46  -13.03  -37.86

x2          0.211  0.185   0.152   0.128

T-Value     10.59  11.51   10.29    7.56

P-Value     0.000  0.000   0.000   0.000

x7                   137     147     141

T-Value             6.25    7.98    7.97

P-Value            0.000   0.000   0.000

x1                           415     398

T-Value                     5.15    5.16

P-Value                    0.000   0.000

x5                                    38

T-Value                             2.57

P-Value                            0.013

S             106   82.3    68.4    65.2

R-Sq        65.89  79.76   86.26   87.74

R-Sq(adj)   65.31  79.05   85.53   86.85

Mallows Cp   93.4   34.7     8.2     3.7

3. (9 pts) Using the stepwise regression approach, 

I.  (1 pt.) Which predictor will be chosen as the first variable entering in to the model?

II. (1 pt.) Write the prediction equation for the best model.

III. (3 pts) Which of the predictors of the best selected model is significant at 1% significance level?

IV. (1 pt.) Are there any predictors that have been removed from the model after selection? If yes, state them.

V. (3 pt.) What conclusion can you reach concerning the differences in appraised value(y) between Dammam and Dhahran?

Q5. (18 pts) Is the number of calories in a soft drink related to the number of carbohydrates and /or the percentage of gradient A in the soft drink? Data collected for 71 brands and the following three models developed using computer. Use the outputs to answer the following questions:

	
Calories
	153
	95
	157
	94
	……
	153

	A %
	4.9
	4.2
	5.9
	4.1
	……
	4.8

	Carbohydrates
	16
	3.2
	8.9
	2.6
	…….
	12.5


	Model 1: Calories = 2.67 + 19.4 A % + 4.03 Carbohydrates

Predictor     Coef    SE Coef    T      P       VIF

Constant     2.672    3.895     0.69   0.495

A %         19.3903   0.8210    23.62  0.000    1.068

Carbohydrates 4.0334   0.1459    27.64  0.000    1.068

S = 5.29574   R-Sq = 96.3%   R-Sq(adj) = 96.2%
	Analysis of Variance

Source  DF     SS     MS       F      P

Reg.     2  49412  24706  880.95  0.000

Res.     68   1907    28

Total    70  51319
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I. Model 1:  Calories = B0 + B1* A % + B2* Carbohydrates + ϵ
1.   (2 pt.) Predict the number of calories when A%=4.2 and Carbohydrates =3.2. What is the residual?
2. (3 pt.) What is your conclusion about the 

i. Normality assumption
ii. linearity assumption
iii. variance assumption
Model 2: Calories = 8.21 + 15.4 A % + 4.52 Carbohydrates + 0.486 A%_sq - 0.0234 Carbohydrates_sq

	Predictor     Coef   SE Coef      T      P      VIF

Constant     8.207    7.079     1.16   0.251

A %          15.415    2.784     5.54   0.000   12.615

Carb         4.5213   0.5803   7.79    0.000    17.357

A%_sq        0.4856    0.3433   1.41    0.162   13.364

Carb_sq      -0.02344  0.02447  -0.96   0.342   16.502

S = 5.22404   R-Sq = 96.5%   R-Sq(adj) = 96.3%
	Analysis of Variance

Source   DF     SS    MS     F     P

Reg.     4  49518   12380  453.62  0.000

Error    66   1801    27

Total    70  51319




II.  (6 pt.) for Model 2: Calories = 8.21 + 15.4 A % + 4.52 Carb + 0.486 A%_sq - 0.0234 Carb_sq
1. (5 pt.) Use the partial F test to test the contribution of the new quadratic terms. 
2. (1 pt.) Which model is better, Model 1 or model 2? Why?
Model 3:  Ln(calories) = 3.83 + 0.161 A % + 0.0294 Carbohydrates
Predictor          Coef   SE Coef       T      P      VIF

Constant        3.82596   0.02884    132.66  0.000

A %              0.161142  0.006079   26.51   0.000  1.068

Carbohydrates  0.029371  0.001080   27.19   0.000  1.068

S = 0.0392119   R-Sq = 96.6%   R-Sq(adj) = ……           
Analysis of Variance

Source           DF      SS      MS       F      P

Regression       2    2.9616  1.4808   963.08  0.000

Residual Error  68   0.1046   0.0015

Total           70   3.0662

III. Model 3: Ln(Calories) = B0 + B1* A % + B2* Carbohydrates + ϵ
1. (3 pt.)Is there a significant relationship between the natural logarithm of calories and A% and number of carbohydrates? (use α=0.05)

2. (2 pt.)Interpret the meaning of the coefficient of determination?

3. (2 pt.) Compute the adjusted R_sq (R2_adj)?

Q6. (20 pts)A candy bar manufacturer is interested in trying to estimate how price is influenced by the weight of the product. To do this, the company randomly chooses 6 different brands. Using candy bar price as the dependent variable, the company will conduct a simple linear regression on the data below:

	Brand
	1
	2
	3
	4
	5
	6

	Price ($) (Y)
	1.3
	1.6
	…
	….
	2.4
	2.9

	weight (gram) (X)
	100
	130
	….
	….
	240
	300


With this data, you have calculated some of the necessary summary information to carry out the analyses as follows:  
Sxx= 26420.83333, Syy= 1.66  , Sxy= 204 , SSE= 0.0849, ӯ=2, mean of x=195.8333
	I. 
	(2pt.) What is the coefficient of correlation for these data?
	(1 pt.) Interpret its value.

	
	

	II. 
	(2pt) What is the estimated average change in the price of the candy bar if weight goes up by 100 gram?

	III. 
	(2 pts.) Find the least squares regression line.
	The Line: 

	
	

	IV. 
	(2 pts.) What percentage of the total variation in candy bar prices is explained by weight?
	

	V. 
	(1 pts.) What is the standard error of the estimate for the data?
	

	VI. 
	(1 pts.) What is the standard error of the regression slope estimate, Sb1?
	

	VII. 
	(5 pts.) Test whether a change in weight will have any impact on average price? (use α=0.1)

	

	VIII. 
	(4 pts.) Estimate with 90% confidence level the estimated average price if the weight of the candy bar is 200 gram


Q7.  (11 pts) The following time series represents the number of passengers per year (in millions) for an Airline:

	
	year

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	passengers
	30
	31.5
	33.1
	34.8
	36.5
	38.3
	40.2
	42.2
	44.3
	46.5


1. (5 pts) Show that the exponential trend model provides almost a perfect fit to these data.

2. (2 pts) a 3-year moving average is to be constructed for the number passengers. The result of this process will lead to a total of __________ moving averages.

3. (2 pts) a 3-year moving average is to be constructed for the number passengers.  The moving average for 2004 is __________.

4. (2 pts) MINITAB used to obtain the following quadratic trend equation:
Passengers = 30.0 + 1.45 X + 0.0420 X2 . The data used was from 2001 through 2010, coded 0 to 9
The forecast for 2011 is __________.

Part II: MCQ

 A real estate company is interested in testing whether, on average, families in Gotham have been living in their current homes for less time than families in Metropolis have. Assume that the two population variances are equal.  A random sample of 100 families from Gotham and a random sample of 150 families in Metropolis yield the following data on length of residence in current homes.

Gotham:   

G = 35 months,
    sG2 = 900
    Metropolis:
   

M = 50 months,     sM2 = 1050
1. Which of the following represents the relevant hypotheses tested by the real estate company?

a) 


b) 


c) 


d) 


2. What is the estimated standard error of the difference between the 2 sample means?

a) 4.06

b) 5.61

c) 8.01

d) 16.00

3. What is an unbiased point estimate for the mean of the sampling distribution of the difference between the 2 sample means?

a) – 22 

b) – 10 

c) – 15 

d) 0

4. What is the standardized value of the estimate of the mean of the sampling distribution of the difference between sample means?

a) – 8.75

b) – 3.69

c) – 2.33

d) – 1.96

5. Suppose 

 = 0.05, and the p-value=0.001 then which of the following represents the correct conclusion?

a) There is not enough evidence that, on average, families in Gotham have been living in their current homes for less time than families in Metropolis have.

b) There is enough evidence that, on average, families in Gotham have been living in their current homes for less time than families in Metropolis have.

c) There is not enough evidence that, on average, families in Gotham have been living in their current homes for no less time than families in Metropolis have.

d) There is enough evidence that, on average, families in Gotham have been living in their current homes for no less time than families in Metropolis have.

To test the effectiveness of a business school preparation course, 8 students took a general business test before and after the course. The results are given below.


Exam Score
Exam Score

Student
   Before Course (1)
After Course (2)
1
530
670

2
690
770

3
910
1,000

4
700
710

5
450
550

6
820
870

7
820
770


8 
                      630
610

6.  The number of degrees of freedom is

a) 14.

b) 13.

c) 8.

d) 7.

7. What is the critical value for testing at the 5% level of significance whether the business school preparation course is effective in improving exam scores?

a) 2.365

b) 2.145

c) 1.761

d) 1.895

8.  Assume t-stat=2.4 and 0.05 level of significance, the conclusion for this hypothesis test would be:

a) the business school preparation course does improve exam score.

b) the business school preparation course does not improve exam score.

c) the business school preparation course has no impact on exam score.

d) It cannot be drawn from the information given.

9. One must assume that 
a) the population of difference scores is normally distributed.
b) Two samples are independent
c) Two variances are equal
d) All the above.
The following EXCEL output contains the results of a test to determine if the proportions of satisfied guests at two resorts are the same or different.  ( α = 0.05)
	Hypothesized Difference
	0

	Group 1

	Number of Successes
	163

	Sample Size
	227

	Group 2

	Number of Successes
	154

	Sample Size
	262

	Group 1 Proportion
	0.718061674

	Group 2 Proportion
	0.58778626

	Difference in Two Proportions
	0.130275414

	Average Proportion
	0.648261759

	Test Statistic
	3.00875353

	Two-Tailed Test

	Lower Critical Value
	1.959961082

	Upper Critical Value
	1.959961082

	p-Value
	0.002623357


10. Allowing for 0.75% probability of committing a Type I error, what are the decision and conclusion on testing whether there is any difference in the proportions of satisfied guests in the two resorts?

a) Do not reject the null hypothesis; there is enough evidence to conclude that there is significant difference in the proportions of satisfied guests at the two resorts.

b) Do not reject the null hypothesis; there is not enough evidence to conclude that there is significant difference in the proportions of satisfied guests at the two resorts.

c) Reject the null hypothesis; there is enough evidence to conclude that there is significant difference in the proportions of satisfied guests at the two resorts. 

d) Reject the null hypothesis; there is not enough evidence to conclude that there is significant difference in the proportions of satisfied guests at the two resorts.

11. if you want to test the claim that "Resort 1 (Group 1) has a higher proportion of satisfied guests compared to Resort 2 (Group 2)", the p-value of the test will be

a) 0.00262

b) 0.00262/2  

c) 2*(0.00262)

d) 1-(0.00262/2)

12. If a test of hypothesis has a Type I error probability (

) of 0.01, we mean

a) if the null hypothesis is true, we don't reject it 1% of the time.

b) if the null hypothesis is true, we reject it 1% of the  time.

c) if the null hypothesis is false, we don't reject it 1% of the time.

d) if the null hypothesis is false, we reject it 1% of the time.

13. If the Type I error (

) for a given test is to be decreased, then for a fixed sample size n
a) the Type II error (

) will also decrease.

b) the Type II error (

) will increase.

c) the power of the test will increase.

d) a one-tailed test must be utilized.

14. For a given level of significance (

), if the sample size n is increased, the probability of a Type II error (

) 

a) will decrease.

b) will increase.

c) will remain the same.

d) cannot be determined.

15. In testing the hypotheses
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at the 5% significance level, if the sample proportion is .45, and the standard error of the sample proportion is .035, the appropriate conclusion would be:

a) to reject 
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b) not to reject 
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c) to reject 
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d) to reject both 
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Many companies use well-known celebrities as spokespersons in their TV advertisements. A study was conducted to determine whether brand awareness of female TV viewers and the gender of the spokesperson are independent. Each in a sample of 300 female TV viewers was asked to identify a product advertised by a celebrity spokesperson. The gender of the spokesperson and whether or not the viewer could identify the product was recorded. The numbers in each category are given below. 

	
	Male Celebrity
	Female Celebrity

	Identified product
	41
	61

	Could not identify
	109
	89


16. Which test would be used to properly analyze the data in this experiment?

a) 

test for independence

b) 

test for differences among more than two proportions

c) Wilcoxon rank sum test for independent populations

d) Wilcoxon signed ranks test for two related populations

17. assume the calculated test statistic is 5.9 then the conclusion, at 5% level of significance, is that 
a) brand awareness of female TV viewers and the gender of the spokesperson are independent.

b) brand awareness of female TV viewers and the gender of the spokesperson are not independent.

c) brand awareness of female TV viewers and the gender of the spokesperson are related.

d) Both (b) and (c).

18. A manufacturer of industrial plywood has a contract to supply a boat maker with a large amount of plywood.  One of the specifications calls for the standard deviation in thickness to not exceed .03 inches.   A sample of n = 30 sheets was sampled randomly from a recent production run.  The mean thickness was right at the ¾  inch target thickness and the sample standard deviation was .05 inches.  Testing at the 0.05 level of significance, which of the following is true?     
a) The test statistic is approximately 80.56.

b) The critical value is approximately 
[image: image15.wmf]2

c

= 43.773.

c) The test statistic is approximately 48.333.

d) Based on the sample data, there is no evidence to suggest that the plywood is not meeting the specifications.
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