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1. (6 + 4 = 10 Marks) A trucking firm suspects the claim that the average lifetime of certain tires is at 

least 29000 miles. To check this claim, the firm puts 31 of these tires on its trucks and gets a mean 
lifetime of 28463 miles with a standard deviation of 1600 miles. What can it conclude if level of 
significance is 0.01?  

 
a. Fill in the blanks and tick the right choice:  

 
The null hypothesis Ho: ____________ vs. the alternative hypothesis Ha: __________ we must reject 

/ accept the null hypothesis since the observed /z t  is given by ___________ and at 1% level of 

significance, the rejection region is __________. 

b. The firm suspected that the standard deviation is less than 1700 miles; test this  hypothesis using 
5% level of significance.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. (5 + 5 = 10 Marks) A random sample of 400 students owning cars at KFUPM, it is found that 300 

have automatic transmission.     
a) The transport department claims that over 60% of car owners at KFUPM have automatic 

transmission. Does given data support the claim, if we allow only 1% chance of making a wrong 
decision? Use the p-value to test the hypothesis.  

 
 
 
 
 
 
 
 
 
 
 

b) What are the assumptions needed to perform the test in par (a) 
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3. (9 +3 =12 Marks) To test the claim that the average sale can be increase by more than SR5000 

weekly if the company flow the advise of the consultant firm, 56 weeks of sales obtained before 
applying the consultant firm advise yielded mean and standard deviation SR20500 and SR2400 
respectively, and 59 weeks of sales obtained after applying the consultant firm advise yielded mean 
and standard deviation SR26300 and SR 3600 respectively.  

 
a. Fill in the blanks to answer the question:  
 
To test the null hypothesis _______________ against the alternative hypothesis 0 :H

:aH ________________, too ___________ values of the difference of sample means will give 

evidence in favor of the _____________ hypothesis. The value of the test statistic ________ is given 

by ___________with  __________. This means that one must _-p value __________ the null 

hypothesis at any significance level (α) not exceeding _________.  

 

 

 

 

 

 

 

 

 

 

 

b. What are the assumptions that you need to answer part a.  
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4. (5 + 5 + 3 = 13 Marks) The following data set gives relationship between the square footage (in 

thousands of feet) of heated floor space and the sales price (in thousands of Riyals) of six houses 
randomly selected from those sold during a given week: 

 
Footage (x) 1.5    2.1   1.7 1.5 1.9 2.4 
Price (y) 89 109 101 91 102 113 
 

Given that: the regression equation is  = 53.1995 + 25.748 x. Withŷ 2( ) 0.6ix x− =∑ 35, 

 and MSE = 7.963. / 16.35  i i i ix y x y n− =∑ ∑ ∑
 

a) Does a linear relationship exist between the selling price and square feet of heated floor? Use 5% 
level of significance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Find 95% confidence interval for the expected price of a house with 2000 square feet of the 
heated floor space. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c) What is the coefficient of determination if the correlation coefficient is 93%. Interpret both of 
them.  
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5. (15 Marks) The following table classifies an individual in 2 ways: gender and education. 
 
Gender  no college  2-year college  4-year college  total
Male    7       13       30    50 
Female   13       17       20    50 
Total   20       30       50   100 
 
Do you think that there is a relationship between gender and education? Explain, using 1% level of 
significance.   
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6. (4 + 4 + 5 + 3 + 3 + 6 = 25 Marks) The objective set forth in a recent staff meeting at D. L. Green 

& Associates is to develop a regression model for predicting company stock price (Y) using several 
potential independent variables:  X1: Annual 3-S-year growth rate in sales as a percentage; X2: Total 
sales in millions of dollars for last four quarters; X3: Profits for last four quarters; X4: Stock price 1 
year earlier; X5: Price earnings (P/E) ratio over last four quarters. 
The Stock Market for which the company is traded are Over the Counter (OTC), New York Stock 
Exchange (NYSE) or NASDAQ. 
X6 = 1 if the company stock  is traded in NYSE 
      = 0 otherwise  
X7 = 1 if the company stock is traded in NASDAQ 
      = 0 otherwise   

 
  Use the MINITAB output given below to answer the following questions: 
a. Predict the stock price if, X1= 260, X2=5000, X3=200, X4=30, X5=100 and the company stock is 

traded in the NYSE. 
 
 
 
 
 
 
 

b. How much of the total variation in the stock price can be explained by theses independent 
variables? Would you conclude that the model is significant at the 5% level? Explain. 

 
 
 
 
 
 
 
 
 
 
 
 

c. Develop a 95% confidence interval for the regression coefficient of the variable X2 and interpret 
this confidence interval. Based on your finding can conclude that the (X2) total sales in millions of 
dollars for last four quarters playing a significant role? Explain. 
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d. What can you say about the multicollinearity between the independent variables? Explain. 

 
 
 
 
 
 
 
 
 
 

e. What can you say about the assumptions of regression model, using the MINITAB graph for the 
residuals?  

 
 
 
 
 
 
 
 
 

f. Select the best model using the MINITAB output. Clearly justify your selection and report the 
values of adj-R2 and  SE  

 
 
 
 
 
 
 
 
 
 
 
 
             
The regression equation is 
Y = 5.99 + 0.0032 X1 - 0.00243 X2 + 0.0498 X3 + 0.949 X4 + 0.0989 X5 - 1.85 X6 
           - 7.60 X7 
 
Predictor        Coef     SE Coef          T        P       VIF 
Constant        5.992       3.020       1.98    0.051 
X1            0.00315     0.02199       0.14    0.886       1.0 
X2          -0.002433    0.001567      -1.55    0.124       1.7 
X3            0.04977     0.02075       2.40    0.019       1.9 
X4             0.9485      0.1346       7.04    0.000       1.6 
X5            0.09889     0.02651       3.73    0.000       1.1 
X6             -1.848       2.445      -0.76    0.452       1.1 
X7             -7.603       3.619      -2.10    0.039       1.2 
 
S = 9.532       R-Sq = 57.5%     R-Sq(adj) = 53.7% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         7      9710.4      1387.2     15.27    0.000 
Residual Error    79      7177.4        90.9 
Total             86     16887.8 
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Best Subsets Regression: Y versus X1; X2; X3; X4; X5; X6; X7 
 
 
Response is Y 
 
87 cases used 11 cases contain missing values. 
 
                                                X X X X X X X  
Vars   R-Sq    R-Sq(adj)        C-p         S   1 2 3 4 5 6 7  
 
   1   44.9         44.2       19.5    10.465         X        
   1   24.2         23.3       57.9    12.274       X          
   2   51.0         49.8       10.1    9.9248         X X      
   2   46.6         45.4       18.2    10.359       X X        
   3   53.8         52.1        6.9    9.6984         X X   X  
   3   53.2         51.5        8.0    9.7592       X X X      
   4   55.6         53.4        5.6    9.5662       X X X   X  
   4   55.1         52.9        6.5    9.6207     X X X X      
   5   57.2         54.5        4.6    9.4482     X X X X   X  
   5   56.2         53.5        6.5    9.5593       X X X X X  
   6   57.5         54.3        6.0    9.4731     X X X X X X  
   6   57.2         54.0        6.6    9.5061   X X X X X   X  
   7   57.5         53.7        8.0    9.5317   X X X X X X X  
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7. (4 + 5 + 5 + 6 = 20 Marks) The Baker’s Candy Company has been in business for three years.  The 

quarterly sales data for the company are shown as follows: 
Quarter 1 2 3 4 5 6 7 8 9 10 11 12 
Sales 2800 3100 4000 2900 2900 3300 4100 3000 3000 3600 4400 3100
 

a. Plot this data set and based on your graph identify the time series components exist. 
 
 

 
 
 

 
 
 
 
 
 
 
 
b. We fit the linear and quadrate tend model for the data, see Figures 1 and 2. Report MAPE, MAD 

and MSD for both models and select the best model. Based on the results you get do you think 
that these two models are suitable? Explain.  
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c. Predict the quarterly sale for the next second quarter of the next year for both linear and 

quadrate models. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d. Comment on the developed quarterly seasonal indexes for each quarter. Note that the seasonal 
length is 4. Compare the accuracy of the seasonal decomposition model with previous linear and 
quadrate models. Which model we will suggest to be used to predict the sales for the coming 
seasons. Also use MAPE, MAD and MSD for the comparison 
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Figure 1 
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Figure 2 
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Time Series Decomposition 
 
Seasonal Indices 
  
Period    Index 
 
   1      0.872336 
   2       1.00911 
   3       1.23302 
   4      0.885534 
 
 
 
 
   
 



STAT 212 Business Statistics II 14
8. (4 + 5 + 6 = 15 Marks) The following values represent advertising rates paid a company that 

advertises either on a radio or on TV. 
 

Years  2000 2001 2003 
Radio  SR 10000 12000 15000 
%  on Radio  40 35 30 
TV SR 30000 40000 55000 

 
a. Determine the simple index for each type of advertisement using 2000 as the base year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Find the unweighted aggregate index for the two type of advertisement using 2000 as the base 
year. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

c. Construct a Laspeyres index number using 2000 as the base year.   
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