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The manager of a health club has recorded mean attendance in newly introduced step classes over the last 15 months: 32.1, 39.5, 40.3, 46.0, 65.2, 73.1, 83.7, 106.8, 118.0, 133.1, 163.3, 182.8, 205.6, 249.1, and 263.5. She then used Microsoft Excel to obtain the following partial output for both a first- and second-order autoregressive model. 
	SUMMARY OUTPUT – 2nd Order Model 
Regression Statistics 
Multiple R 0.993
R Square 0.987
Adjusted R Square 0.985
Standard Error 9.276
Observations 15 
			Coefficients
Intercept 		0.85
X Variable 1 	5.86 
X Variable 2 	0.37
	SUMMARY OUTPUT – 1st Order Model 
Regression Statistics 
Multiple R 0.993
R Square 0.987
Adjusted R Square 0.985
Standard Error 9.150
Observations 15 
Coefficients
Intercept 	5.66
X Variable 1 	  1.10


  
1. using both models (1-st and 2-nd order), choose the correct answer:
a. the forecast of the mean attendance for month 16 using 1-st order model=295.51, and for month 17 using 2-nd order model=346.42
b. the forecast of the mean attendance for month 17 using 1-st order model =295.51, and using 2-nd order model=346.42
c. the forecast of the mean attendance for month 16 using the 1-st order model=330.72, and using 2-nd order model=295.51
d. Both a and b are correct.

2. based on the parsimony principle, which model is the better model for making forecasts. 
a)1-st order model.   b) 2-nd order model.  c) both models.  d) we cannot decide.


Q3 to Q13: A local store developed a multiplicative time-series model to forecast its revenues in future quarters, using quarterly data on its revenues during the 5-year period from 2009 to 2013. The following is the resulting regression equation: 
log 10  = 6.102 + 0.012 X – 0.129 Q1 – 0.054 Q2 + 0.098 Q3 
where 
 is the estimated number of contracts in a quarter 
X is the coded quarterly value with X = 0 in the first quarter of 2009. 
Q1 is a dummy variable equal to 1 in the first quarter of a year and 0 otherwise. 
Q2 is a dummy variable equal to 1 in the second quarter of a year and 0 otherwise. 
Q3 is a dummy variable equal to 1 in the third quarter of a year and 0 otherwise. 
3. the best interpretation of the constant 6.102 in the regression equation is: 
a) the fitted value for the first quarter of 2009, prior to seasonal adjustment, is log10(6.102).  
b) the fitted value for the first quarter of 2009, after to seasonal adjustment, is log10(6.102).  
c) the fitted value for the first quarter of 2009, prior to seasonal adjustment, is 106.102.  
d) the fitted value for the first quarter of 2009, after to seasonal adjustment, is 106.102.  
4. the best interpretation of the coefficient of X (0.012) in the regression equation is: 
a)  the quarterly compound growth rate in revenues is around 2.8%.  
b)  the annual growth rate in revenues is around 2.8%.  
c)  the quarterly growth rate in revenues is around 1.2%.  
d)  the annual growth rate in revenues is around 1.2%.  
5. the estimated quarterly compound growth rate in revenues is around: 

a) 1.2%.      b) 2.8%.       c) 12%.      d) 28%. 


6. the best interpretation of the coefficient of Q2 (–0.054) in the regression equation is: 
a)  the revenues in the second quarter of a year is approximately 5.4% lower than the average over all 4 quarters.  
b)  the revenues in the second quarter of a year is approximately 5.4% lower than it would be during the fourth quarter.  
c)  the revenues in the second quarter of a year is approximately 11.69% lower than the average over all 4 quarters.  
d)  the revenues in the second quarter of a year is approximately 11.69% lower than it would be during the fourth quarter.  

7. the best interpretation of the coefficient of Q3 (0.098) in the regression equation is: 
a)  the revenues in the third quarter of a year is approximately 9.8% higher than the average over all 4 quarters.  
b)  the revenues in the third quarter of a year is approximately 9.8% higher than it would be during the fourth quarter.  
c)  the revenues in the third quarter of a year is approximately 25.31% higher than the average over all 4 quarters.  
d)  the revenues in the third quarter of a year is approximately 25.31% higher than it would be during the fourth quarter.    
8. to obtain the fitted value for the first quarter of 2013 using the model, which of the following sets of values should be used in the regression equation? 
		a)  X = 16, Q1 = 1, Q2 = 0, Q3 =0  
		b)  X = 16, Q1 = 0, Q2 = 1, Q3 =0  
		c)  X = 17, Q1 = 1, Q2 = 0, Q3 =0  
		d)  X = 17, Q1 = 0, Q2 = 1, Q3 =0  
9. to obtain a fitted value for the fourth quarter of 2010 using the model, which of the following sets of values should be used in the regression equation? 
		a)  X = 7, Q1 = 0, Q2 = 0, Q3 = 0  
		b)  X = 7, Q1 = 1, Q2 = 0, Q3 = 0  
		c)  X = 8, Q1 = 0, Q2 = 0, Q3 = 0  
		d)  X = 8, Q1 = 1, Q2 = 0, Q3 = 0  
10. using the regression equation, what is the forecast for the revenues in the third quarter of 2014? 
a) 6.464
b) 2,910,717.12
c) 2,992,264.637
d) 6.476

11. using the regression equation, what is the forecast for the revenues in the first quarter of 2016? 
a) 2,094,112.46
b) 6.309
c) 2,037,042.08
d) 6.321
12.  in testing the significance of the coefficient of X in the regression equation (0.012) which has a p-value of 0.0000. Which of the following is the best interpretation of this result? 
a)  The quarterly growth rate in revenues is significantly different from 0% (= 0.05). 
b)  The quarterly growth rate in revenues is not significantly different from 0% (=  0.05).  
c)  The quarterly growth rate in revenues is significantly different from 1.2% ( =  0.05).  
d)  The quarterly growth rate in revenues is not significantly different from 1.2% (=  0.05).  
13. in testing the significance of the coefficient for Q1 in the regression equation (– 0.129) which has a p-value of 0.492. Which of the following is the best interpretation of this result? 
a)  The revenues in the first quarter of the year are significantly different from the revenues in an average quarter (= 0.05).  
b)  The revenues in the first quarter of the year are not significantly different from the revenues in an average quarter ( = 0.05).  
c)  The revenues in the first quarter of the year are significantly different from the revenues in the fourth quarter ( = 0.05).  
d)  The revenues in the first quarter of the year are not significantly different from the revenues in the fourth quarter ( = 0.05).  	
14. The number of cases of juice drink sold by an outlet in an 8-year period follows. 


does there appear to be a relationship between year and the number of cases? 
a) No, there appears to be no relationship between the year and the number of cases. 
b) Yes, there appears to be a slight negative linear relationship between the year and the number of cases. 
c) Yes, there appears to be a slight positive relationship between the year and the number of cases. 
d) Yes, there appears to be a negative nonlinear relationship between the year and the number of cases. 
The following is the list of MAD statistics for each of the models you have estimated from time-series data: 
15. Based on the MAD criterion, the most appropriate model is 
	Model 
	MAD 

	Linear Trend 
	1.38 

	Quadratic Trend [image: ] 
	[image: ] [image: ]1.22 

	Exponential Trend 
	1.39 

	Second-order Autoregressive 
	0.71 


a) linear trend. 
b) quadratic trend. 
c) exponential trend. 
d) second-order autoregressive. 


Q16-Q20: The following table contains the number of complaints received in a department store for the first 6 months of last year. 
	Month 
	complaints

	January
	36

	February
	45

	March
	81

	April
	90

	May
	108

	June
	144



16. if a three-month moving average is used to smooth this series, what would be the second calculated value? 
a) 36 		b) 40.5 	c) 54 	 d)72 
17. if a three-month moving average is used to smooth this series, what would be the last calculated value? 
a) 72 		b)93 	c)114 	d)126 
18. if a three-month moving average is used to smooth this series, how many values would it have? 
A) 2 		b) 3 		c) 4 		d) 5 
19. if this series is smoothed using exponential smoothing with a smoothing constant of 1/3, how many values would it have? 
a) 3 		b) 4 		c) 5 		d) 6 
20. suppose the last two smoothed values are 81 and 96 (Note: they are not). What would you forecast as the value of the time series for July? 
a)81		b) 86 		c) 91 		d) 96 
21. 
For the following regression equation 
	a unit increase in x1, while holding x2 constant at a value of 2, decreases the value of y on average by:
a.  92
b.  85
c.  20
d. an amount that depends on the value of x1

22. You have created a 95% confidence interval for  with result . What decision will you make if you test 
 at ?

a. Don’t reject H0 in favor of HA
b. Reject H0 in favor of HA  
c. Fail to reject HA in favor of H0
d. We can’t tell what our decision will be from the information given 
 
23. A result is called “ statistically significant” whenever

a. The p – value is less than or equal to the significant level 
b. The null hypothesis is true
c. The alternative hypothesis is true
d. The p – value is larger than the significant level.

24. Suppose you wish to test . What will the result if we conclude that the mean is greater than 47 when the true value is really 52?

a. We have made a Type I error.
b. We have made a Type II error.
c. We have made a correct decision.
d. You can’t tell depend the information given.


25. When testing , the observed value of z – score was – 2.13. The p – value for the test would be

a. 0.0166
b. 0.0332
c. 0.9668
d. None of the above
 

26. If the dependent variable increases as the independent variable increases in an estimating equation, the coefficient of correlation will be in the range:

a. – 1 to 0
b. – 0.05 to 0
c. 0 to +1
d. – 0.05 to + 0.5

27. In a statistics course a linear regression equation was obtained to predict the final exam score from the score on the first exam. The equation of the least regression line was 
Where  represents the final score and  is the score on the first exam. Suppose Ahmad scores 90 on the first exam, what would be the predicted value of his score on the final exam?
a. 89
b. 81
c. 91
d. Cannot be determined. We need to know the correlation

28. Suppose that the fraction of variation in  that is unexplained by the independent variable  is  then the fraction of the explained variation in y by x is 
a. 
b. 
c. 
d. 

29. In regression, your estimated slope is equal to – 3.2 and the standard deviation of the slope is 0.5 for a sample of size more than 100. Is there statistical evidence on a linear relationship between X and Y?

a. No evidence
b. Strong evidence 
c. Can’t tell
d. You need more information


30. In a goodness-of-fit test, the null hypothesis states that the data came from a normally distributed population.  The researcher estimated the population mean and population standard deviation from a sample of 500 observations. In addition, the researcher used 6 standardized intervals to test for normality. Using a 5% level of significance, the critical value for this test is:

a. [bookmark: _GoBack]11.1433
b. 9.3484
c. 7.8147
d. 9.4877

Cases 	2006	2007  	2008	2009	2010	2011	2012     	2013	270.0	356.0	398.0	456.0	438.0	478.0	460.0	480.0	
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