272 Review Questions
QUESTION 1 
Question 1
The following data represents quarterly prime interest rates from 1990 to 2007.
Year
Season
Prime
1990
1
10.04
1990
2
10.00
1990
3
10.00
1990
4
10.00
1991
1
9.19
1991
2
8.67
1991
3
8.40
1991
4
7.60
1992
1
6.50
1992
2
6.50
1992
3
6.01
1992
4
6.00
1993
1
6.00
1993
2
6.00
1993
3
6.00
1993
4
6.00
1994
1
6.02
1994
2
6.90
1994
3
7.50
1994
4
8.13
1995
1
8.83
1995
2
9.00
1995
3
8.77
1995
4
8.72
1996
1
8.33
1996
2
8.25
1996
3
8.25
1996
4
8.25
1997
1
8.27
1997
2
8.50
1997
3
8.50
1997
4
8.50
1998
1
8.50
1998
2
8.50
1998
3
8.50
1998
4
7.92
1999
1
7.75
1999
2
7.75
1999
3
8.10
1999
4
8.37
2000
1
8.69
2000
2
9.25
2000
3
9.50
2000
4
9.50
2001
1
8.62
2001
2
7.34
2001
3
6.57
2001
4
5.16
2002
1
4.75
2002
2
4.75
2002
3
4.75
2002
4
4.45
2003
1
4.25
2003
2
4.24
2003
3
4.00
2003
4
4.00
2004
1
4.00
2004
2
4.00
2004
3
4.42
2004
4
4.94
2005
1
5.44
2005
2
5.91
2005
3
6.43
2005
4
6.97
2006
1
7.43
2006
2
7.90
2006
3
8.25
2006
4
8.25
2007
1
8.25
2007
2
8.25
2007
3
8.18
2007
4
7.52
A trend-line analysis reveals the following graph:
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 The seasonal indices are as follows:
Seasonal Indices
Period    Index
     1  0.99133
     2  1.00472
     3  1.00287
4  1.00108
(1) Comment on seasonality in the prime interest data
The data does not exhibit a high degree of seasonality  - the seasonal indices are all very close to 1. 
Find the seasonally adjusted value for the 2nd quarter of 2006.

Y/S = 7.9/1.00472 = 7.863

Interpret the seasonally adjusted value.

The seasonally adjusted value is almost the same as the original value because the 
seasonal index is so close to 1.
(2)  Calculate a forecast for the second quarter of 2008 based on trend and seasonal effects.

For the 2nd quarter of 2008, t = 74. 

T74 = 8.427 - .031131(74) =  6.123306

Forecast = T74 x S2 = 6.123306 x 1.00472 = 6.15221
(3) Calculate the percent of trend for the fourth quarter of 2007. 
  
T72 = 8.427 - .031131(72) = 6.185568
Y/T72 = 7.52/6.185568 = 1.2157 

Which time series components are contained in this value?

S, C, and R
(4) Calculate the ratio-to-moving-average for the 4th quarter of 1990.
	Year
	t
	Y
	8QMT
	4QCMA
	S*R

	1990
	1
	10.04
	
	
	

	
	2
	10.00
	
	
	

	
	3
	10.00
	79.23
	9.90375
	1.00972

	
	4
	10.00
	77.05
	9.63125
	1.03829

	1991
	5
	9.19
	74.12
	9.265
	

	
	6
	8.67
	70.12
	8.765
	

	
	7
	8.40
	
	
	

	
	8
	7.60
	
	
	


QUESTION 2 
A department store manager wishes to investigate the influence of two factors: Department (Mens, Womens, and Childrens) and Location (City, Mall, and Outlet) on store profits. He designs a 3 x 3 factorial experiment and obtains the following table, where entries represent monthly profits in $1000.
	
	
	Location (Treatment)
	

	
	
	City
	Mall
	Outlet
	Means

	Dept (Block)  
	   Mens
	86
	52
	51
	63

	
	   Womens
	95
	63
	49
	69

	
	   Childrens
	74
	47
	50
	57

	
	   Means
	85
	54
	50
	



The Excel output for the ANOVA is as follows:
	Anova: Two-Factor Without Replication
	
	
	
	

	
	
	
	
	
	
	

	SUMMARY
	Count
	Sum
	Average
	Variance
	
	

	Mens
	3
	189
	63
	397
	
	

	Womens
	3
	207
	69
	556
	
	

	Childrens
	3
	171
	57
	219
	
	

	
	
	
	
	
	
	

	City
	3
	255
	85
	111
	
	

	Mall
	3
	162
	54
	67
	
	

	Outlet
	3
	150
	50
	1
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Rows
	216
	2
	108
	3.042253521
	0.1573
	6.94428

	Columns
	2202
	2
	1101
	31.01408451
	0.0037
	6.94428

	Error
	142
	4
	105.5
	
	
	

	
	
	
	
	
	
	

	Total
	2560
	8
	 
	 
	 
	 


a) Test the hypothesis that the mean monthly profit is the same for all three departments. Use α = 0.05.
Ho: μMEN = μWOMEN = μCHILD 
H1: Not all μ’s are equal or At least one μ  is different
Test Statistic: F = 3.04
Critical value: F.05;2,4 = 6.94
Conclusion: Do not reject Ho i.e. No significant difference in the means is detected
b) Test the hypothesis that the mean profit is the same for all three locations.
Ho: μCITY = μMALL = μOUTLET 
H1: Not all μ’s are equal or At least one μ  is different
Test Statistic: F = 31.01
Critical value: F.05;2,4 = 6.94
Conclusion: Reject Ho i.e. Significant difference in the means is detected
c) The manager decides to modify the experimental design by sampling a total of 4 observations for each location-department combination. Therefore, he will now be increasing the overall sample size to 36 observations. This will permit the manager to calculate an interaction sum of squares. The degrees of freedom for this interaction term is 4 and the degrees of freedom for the error term is 27?
d) Specify the regression model that is equivalent to the two-way ANOVA without replication.
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QUESTION 3 
Referring to the prime interest data of Question 1, the ACF and PACF for the variable PRIME are shown below:
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Assuming the data may be considered to be stationary, specify an ARIMA model based on these graphs. Explain your choice.
The exponential dying down in the ACF and the 3 significant in the PACF suggests an AR model of order 3.
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Consider the following models:
Model 1
Final Estimates of Parameters
Type         Coef  SE Coef      T      P
AR   1     1.6874   0.0860  19.62  0.000
AR   2    -0.7428   0.0851  -8.73  0.000
Constant  0.40543  0.03727  10.88  0.000
Mean       7.3225   0.6732
Residuals:    SS =  6.88674 (backforecasts excluded)
              MS =  0.09981  DF = 69
Model 2
Type         Coef  SE Coef      T      P
AR   1     1.5571   0.1220  12.76  0.000
AR   2    -0.4440   0.2182  -2.03  0.046
AR   3    -0.1808   0.1204  -1.50  0.138
Constant  0.49252  0.03695  13.33  0.000
Mean       7.2633   0.5449
Number of observations:  72
Residuals:    SS =  6.66012 (backforecasts excluded)
              MS =  0.09794  DF = 68
Which of these two models would you recommend to a client? Explain your choice.
Recommend Model 1 because both terms AR1 and AR2 are significant and the model is more parsimonious than Model 2. Note that Model 2 has a slightly lower value of MS but the difference is not enough to justify adding the third, non-significant terms, AR3.
Question 4
Forecasts for 2008 and 2009 obtained from Model 1 and Model 2 above are shown below:
Forecast 1
 Forecast 2
7.03

7.08
6.67

6.70
6.45

6.42
6.33

6.24
6.30

6.14
6.33

6.12
6.41

6.17
6.52

6.27
The actual data for 2008 and 2009 are:
7.04
6.66
6.45
6.29
6.26
6.30
6.32
6.46
Specify which of the two models yields the better forecasts.
	Forecast 1
	Y
	e
	APE

	7.03
	7.04
	0.01
	0.001

	6.67
	6.66
	-0.01
	0.002

	6.45
	6.45
	0
	0.000

	6.33
	6.29
	-0.04
	0.006

	6.3
	6.26
	-0.04
	0.006

	6.33
	6.3
	-0.03
	0.005

	6.41
	6.32
	-0.09
	0.014

	6.52
	6.46
	-0.06
	0.009

	
	
	
	0.044

	
	
	MAPE =
	0.005


	Forecast 2
	Y
	E
	APE

	7.08
	7.04
	-0.04
	0.006

	6.7
	6.66
	-0.04
	0.006

	6.42
	6.45
	0.03
	0.005

	6.24
	6.29
	0.05
	0.008

	6.14
	6.26
	0.12
	0.019

	6.12
	6.3
	0.18
	0.029

	6.17
	6.32
	0.15
	0.024

	6.27
	6.46
	0.19
	0.029

	
	
	
	0.125

	
	
	MAPE = 
	0.016


The MAPE for forecast 1 is 0.005 (0.5%) while the MAPE for forecast 2 is 0.016 (1.6%). Therefore forecast 1 is a more accurate forecast. Model 1 is the better forecasting model. 
Question 5
Refer to Model 1 in Question 3. Specify the theoretical form of the model. 
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