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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS
DEPARTMENT OF MATHEMATICS & STATISTICS
DHAHRAN, SAUDI ARABIA
STAT 212: BUSINESS STATISTICS II
Major Exam III


Name: 	                       	      			ID#:						Serial:
	
Please circle your section #:

	Al-Sawi
	2 (08:00 -08:50 AM)
	4 (10:00-10:50 AM)

	Riaz
	5 (11:00-11:-50 AM)
	6 (01:10 -02:00 AM)



	Question No
	Full Points
	Points Obtained

	1
	10
	 

	2
	6
	 

	3
	5
	 

	4
	5
	 

	5
	12
	 

	6
	11
	 

	7
	14
	 

	8
	14
	 

	9
	8
	 

	10
	15
	 

	Total
	100
	 


	







Q1. 
(4+4+2=10 pts.) The weight of an item for a newly introduced brand is supposed to have the weight of 3.8 g. A random sample of 16 of these items is selected and the average weight is 3.804 g with a standard deviation of 0.035. Assume that the weights follow the normal distribution.
a. Test the hypothesis that the true mean weight is 3.8 g.   		











b. If the diameters have a true standard deviation of 0.03 g, solve part (a) again.        								










c. Find the p-value of the test in (b).  


Q2.  (6 pts.) The prices of two competitive companies (Company I and Company II) need to be studied in order to have a comparative analysis between the two companies. The following prices data have been obtained for these two types of companies from a town market:

Company I: nA =15, A= 33.4 Riyals, SA = 1.3

Company II: nB = 17, B = 32.1 Riyals, SB = 1.5
Based on the above dataset, can we say that the price of Company I is at least as much as that of the Company II, assuming equal population variances? Use a 0.05 significance level.












Q3. (5 pts.) In a random sample of 1000 bags of cement of a new company, it is found that 136 bags are under the claimed weight. Based on this sample information, can we say that 10% of the bags of this new company are under weight?


Q4.  (5 pts.) Two competitive brands (Brand A & Brans B) have introduced new color schemes for their items. In order to study the effect of new color schemes on the sales of two types brands, the following sales data have been obtained from a market:

	
	Old Color Scheme

	New
Color Scheme
	
	Brand A
	Brand B

	
	Brand A
	90
	33

	
	Brand B
	22
	60



Based on the above dataset, can we say that the new color scheme has significant effect on the sales patterns of the two types of Brands A&B. Use a 0.05 significance level.


Q5. (3+2+1+2+ 4=12 pts.) A nation job placement company is interested in developing a model that might be used to explain the variation in starting salaries for college graduates based on the college GPA.   The following data were collected through a random sample of the clients with which this company has been associated. 
	X=GPA 
	3.2
	3.4
	2.9
	3.6
	2.8
	2.5
	3
	3.6
	2.9
	3.5

	Y=Starting Salary ($1000)
	35
	29.5
	30
	36.4
	31.5
	29
	33.2
	37.6
	32
	36


Use the following information: n=10, ∑x=  31.4,     ∑x2= 99.88,   ∑y=330.2,       ∑y2=10989.46,     ∑xy=1044.8  
     Based on this sample information answer the following:
1. Compute Sxx, Syy, and Sxy?




2. Determine the least squares regression model



3. Determine what percent of the variation in starting salaries is explained by GPA.



4. What is the value for the standard error of the estimate?


5. Determine if the GPA is statistically significant in explaining the starting salary at the 0.05 level of significance.





Q6.  (3+2+2+2+2=11 pts.) Gross domestic product (GDP) is a major indicator of nation’s overall economic activity. Base on the output for United States’ GDP (in billions of current dollar) from 1980 (t=0) to 2006 answer the following:
1. What are the components of the time series plot?


2.  Write the equation of the linear trend model then forecast the GDP for 2008?




3. Compute the standard error of the estimate (Syx).



4. Based on the residual plots, are you satisfied with the linear trend forecast? Why?





5. Which model you recommend: Quadratic OR Exponential? Explain?





      




	




Q7.  (3+ 2+9=14 pts.) The Census Bureau tracks the number of new houses (units) that begin construction each quarter. This metric of economic activity is often referred to as “housing starts”. Use the output below to answer the following questions:
	(Data collected from 2000-Q1 (t=0) to 2006-Q4 (t=27))
1. What are the components of the time series plot?



2. Three models are estimated: linear trend, exponential trend, exponential trend with quarterly data, which one you recommend? Explain?



3. (3+3+3) Based on the exponential trend forecasting equation withy quarterly data
a. Which quarter has the most housing starts? Interpret the coefficient??




b. Which quarter has the least housing starts? Interpret the coefficient?




c. Is there a long-term trend from 2000 to 2006 in the number of houses being built? Interpret the coefficient?








	Regression Analysis: UNITS versus TIME 

The regression equation is
UNITS = 308 + 4.03 TIME


Predictor    Coef  SE Coef      T      P
Constant   308.31    19.38  15.91  0.000
TIME        4.028    1.232   3.27  0.003


S = 52.6464 R-Sq = 29.1% 
R-Sq(adj) = 26.4%


Analysis of Variance

Source DF      SS     MS      F      P
Reg.    1   29637  29637  10.69  0.003
Error  26   72063   2772
Total  27  101700

	Regression Analysis: LOG10 (UNITS) versus TIME, Q1, Q2, Q3 

The regression equation is
LOG10 (UNITS) = 2.44 + 0.00494 TIME + 0.0060 Q1 + 0.113 Q2 + 0.0789 Q3


Predictor       Coef    SE Coef       T      P
Constant     2.43737    0.02175  112.08  0.000
TIME       0.0049358  0.0009915    4.98  0.000
Q1           0.00604    0.02263    0.27  0.792
Q2           0.11302    0.02252    5.02  0.000
Q3           0.07886    0.02246    3.51  0.002


S = 0.0419731   R-Sq = 72.6% R-Sq(adj) = 67.8%


Analysis of Variance

Source  DF        SS        MS      F      P
Reg.     4  0.107353  0.026838  15.23  0.000
Error    23  0.040520  0.001762
Total    27  0.147873


	Regression Analysis: LOG10 (UNITS) versus TIME 

The regression equation is
LOG10 (UNITS) = 2.49 + 0.00484 TIME


Predictor   Coef   SE Coef       T      P
Constant  2.48820  0.02341  106.30  0.000
TIME      0.004836 0.001488   3.25  0.003


S = 0.0635946   R-Sq = 28.9%  
 R-Sq(adj) = 26.2%


Analysis of Variance

Source DF    SS        MS      F      P
Reg.   1  0.042722 0.042722  10.56 0.003
Error  26 0.105151 0.004044
Total  27 0.147873
	












Q8. ( 2+2+2+8=14 pts.) The J. J. McCracken Company has authorized its marketing research department to make a study of customers who have been issued a McCracken charge card. The marketing research department hopes to be able to identify the significant variables that explain the variation in purchases. Once these variables are determined, the department intends to try to attract new customers who would he predicted to make a high volume of purchases. Twenty-five customers were selected at random and values for the following variables were recorded in the file called McCracken: 
y = Average monthly purchases (in dollars) at McCracken
 	X1 = Customer age, X2 = Customer family income, X3 = Family size
1. Based on the correlation matrix for these data, which, if any, correlations are not significant? Explain your answer and Use a=0.05. 



2. Using forward selection stepwise regression, which variables are not included in the model?


3. Use best subsets regression to produce an estimate of a multiple regression model to predict y. 


4. ( 2+2+2+2) Using regression outputs for y versus all independent variables, 
i. How much of the total variation in Average monthly purchases can be explained by the independent variables? 


ii. Would you conclude that the overall model is significant at the 0.05 level? Explain.



iii. Do multicollinearity problems appear to be present in the model? Explain.



iv. Discuss the potential consequences of multicollinearity with respect to the regression model.
Correlations: Purchase Volume Y, Age X1, Family Income X2, Family Size X3 

                  Purchase Volume             Age X1  Family Income X2
Age X1                      -0.406
                             0.044

Family Income X2             0.459             0.051
                             0.021             0.808

Family Size X3              -0.244             0.504             0.272
                             0.239             0.010             0.189

Stepwise Regression: Purchase Vol versus Age X1, Family Incom, ... 

Forward selection.  Alpha-to-Enter: 0.25


Response is Purchase Volume Y on 3 predictors, with N = 25


Step                    1        2
Constant            33.76    82.89

Family Income X2  0.00199  0.00209
T-Value              2.48     2.90
P-Value             0.021    0.008

Age X1                       -1.32
T-Value                      -2.59
P-Value                      0.017

S                    36.4     32.5
R-Sq                21.08    39.55
R-Sq(adj)           17.65    34.06
Mallows Cp            8.2      3.4

Stepwise Regression: Purchase Vol versus Age X1, Family Incom, ... 

  Alpha-to-Enter: 0.15  Alpha-to-Remove: 0.15


Response is Purchase Volume Y on 3 predictors, with N = 25


Step                    1        2
Constant            33.76    82.89

Family Income X2  0.00199  0.00209
T-Value              2.48     2.90
P-Value             0.021    0.008

Age X1                       -1.32
T-Value                      -2.59
P-Value                      0.017

S                    36.4     32.5
R-Sq                21.08    39.55
R-Sq(adj)           17.65    34.06
Mallows Cp            8.2      3.4


Best Subsets Regression: Purchase Vol versus Age X1, Family Incom, ... 

Response is Purchase Volume Y
                                       

                       Mallows          
Vars  R-Sq  R-Sq(adj)       Cp       S  X1 X2 X3
   1  21.1       17.6      8.2  36.355     X
   1  16.5       12.8      9.9  37.403  X
   2  39.6       34.1      3.4  32.531  X  X
   2  35.8       30.0      4.7  33.526     X  X
   3  43.2       35.1      4.0  32.272  X  X  X


Regression Analysis: Purchase Vol versus Age X1, Family Incom, ... 

The regression equation is
Purchase Volume Y = 87.8 - 0.970 Age X1 + 0.00233 Family Income X2
                    - 8.72 Family Size X3


Predictor              Coef    SE Coef      T      P    VIF
Constant              87.79      25.47   3.45  0.002
Age X1              -0.9705     0.5860  -1.66  0.113  1.354
Family Income X2  0.0023343  0.0007451   3.13  0.005  1.091
Family Size X3       -8.723      7.495  -1.16  0.258  1.459


S = 32.2724   R-Sq = 43.2%   R-Sq(adj) = 35.1%


Analysis of Variance

Source          DF     SS    MS     F      P
Regression       3  16646  5549  5.33  0.007
Residual Error  21  21872  1042
Total           24  38518











Q9. A) Given below are EXCEL outputs for various estimated autoregressive models for Coca-Cola's real operating revenues (in billions of dollars) from 1975 to 1998.  
AR(1) Model:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.1802077
	0.39797154
	0.452815546
	0.655325119

	XLag1
	1.011222533
	0.049685158
	20.35260757
	2.64373E-15



AR(2) Model:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.30047473
	0.4407641
	0.681713257
	   0.503646149

	X Lag 1
	1.17322186
	0.234737881
	4.998008229
	 7.98541E-05

	X Lag 2
	-0.183028189
	0.250716669
	-0.730020026
	 0.474283347


AR(3) Model:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.313043288
	0.514437257
	0.608515972
	  0.550890271

	XLag1
	1.173719587
	0.246490594
	4.761721601
	 0.000180926

	XLag2
	-0.069378567
	0.373086508
	-0.185958391
	 0.854678245

	XLag3
	-0.122123515
	0.282031297
	-0.433014053
	 0.670448392


What is the appropriate AR model for Coca-Cola's real operating revenue? Why?


	

	------------------------------------------------------------------------------------------
 B) A second-order autoregressive model for average mortgage rate is:    Ratei = – 2.0 + 1.8(Rate)i-1 – 0.5 (Rate)i-2.
If the average mortgage rate in 1998 was 7.0, and in 1997 was 6.4,
i. the forecast for 1999 is:


ii. the forecast for 2000 is:

Q10. (5*3=15 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
	[bookmark: _GoBack]3200

	6
	261
	2000
	135
	2500
	734
	3900



Using Year 1 as the base period:
	
	Answer

	a. The Laspeyres price index for year 2 is
	

	Interpretation:

	b. The Paasche price index for year 4 is
	

	Interpretation:

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

	Interpretation:
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