Exercise answer section 

Chapter 16

Time series and forecasting
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Exercise 16.1.

a.   and b. The data plot and trend equation are shown.

c.
Trend equation.  The least squares regression line was calculated using EXCEL.  It is:
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	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.257143
	0.04607
	27.28764
	1.24E-06

	X Variable 1
	0.294286
	0.010302
	28.56706
	9.85E-07


d.
To estimate sales for 2007, the first step is to determine the code for that year. The code is 8 found by subtracting: (2007 ( 1999). Next 8 is substituted for t in the trend equation and the value of 
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 The estimated earnings for 2007 are $3.611.

Exercise 16.2


a.
The equation is developed using the EXCEL output.

	Year
	Code
	Imports
	log-imports

	2002
	1
	2,000,000
	6.301029996

	2003
	2
	3,000,000
	6.477121255

	2004
	3
	4,400,000
	6.643452676

	2005
	4
	6,000,000
	6.77815125

	2006
	5
	8,500,000
	6.929418926


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	6.158492
	0.014972151
	411.3298
	3.17E-08

	X Variable 1
	0.155781
	0.004514273
	34.5085
	5.35E-05
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b.  The prediction for 2007 is 
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     The antilog of 7.0933 is 12,396,526.  The prediction for 2007 is $12,396,526.

Exercise 16.3

Table for computing quarterly seasonal index.

	Year
	Qtr.
	
	Moving Total
	Moving Avg.
	Centered Moving Avg.
	Specific Seasonal

	2003
	I
	2
	
	
	
	

	
	
	
	
	
	
	

	
	II
	8
	
	
	
	

	
	
	
	22
	5.50
	
	

	
	III
	10
	
	
	5.750
	173.913

	
	
	
	24
	6.00
	
	

	
	IV
	2
	
	
	6.250
	32.000

	
	
	
	26
	6.50
	
	

	2004
	I
	4
	
	
	6.500
	61.538

	
	
	
	26
	6.50
	
	

	
	II
	10
	
	
	6.750
	148.148

	
	
	
	28
	7.00
	
	

	
	III
	10
	
	
	7.000
	142.857

	
	
	
	28
	7.00
	
	

	
	IV
	4
	
	
	7.250
	55.172

	
	
	
	30
	7.50
	
	

	2005
	I
	4
	
	
	8.000
	50.000

	
	
	
	34
	8.50
	
	

	
	II
	12
	
	
	8.500
	141.176

	
	
	
	34
	8.50
	
	

	
	III
	14
	
	
	8.750
	160.000

	
	
	
	36
	9.00
	
	

	
	IV
	4
	
	
	9.500
	42.105

	
	
	
	40
	10.00
	
	

	2006
	I
	6
	
	
	10.750
	55.814

	
	
	
	46
	11.50
	
	

	
	II
	16
	
	
	11.500
	139.130

	
	
	
	46
	11.50
	
	

	
	III
	20
	
	
	
	

	
	
	
	
	
	
	

	
	IV
	4
	
	
	
	

	
	
	
	
	
	
	


	Quarter

	Year
	I
	II
	III
	IV
	Total

	2003
	
	
	173.913
	32.000
	

	2004
	61.538
	148.148
	142.857
	55.172
	

	2005
	50.000
	141.176
	160.000
	42.105
	

	2006
	  55.814
	139.130
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Total
	167.352
	428.454
	476.770
	129.277
	

	Mean
	55.784
	142.818
	158.923
	43.092
	400.617

	Typical Index
	55.698
	142.598
	158.678
	43.026
	400.000


Exercise 16.4

a.
June = 2,000 (1.20) = 2,400
b.
November = 2,000 (0.47) = 940

Exercise 16.5

a.
Using Excel the trend equation is:
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 = 4.0434 + 0.46079 (t),
 First quarter of 2003 = 1, thus first quarter of 2007 is 17.

b.
Seasonally adjusted sales.

	Quarter
	Trend
	Seasonal
	Forecast

	17
	11.87683
	55.69809
	6.615167

	18
	12.33762
	142.598
	17.5932

	19
	12.79841
	158.6782
	20.30829

	20
	13.25920
	43.02563
	5.704854


Note: Slight variations in the prediction equation may occur depending on the computer software used.
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