Chapter 16

Time Series and Forecasting

1.
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for 2007, t = 7;     Y( = 52.4 + 30.6t = 52.4 + 30.6(7) = 266.6

3.
a.
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b.
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Y( = 174 547.4  + 1079.46t 


c.
Every year, expect the number of trips to increase by about 1079.


d.
2005 (t = 8) = 183 183; 2006 (t = 9) = 184 263

e.
2003 (t = 6) = 181 024; the predicted value is an estimate while the given value is the 

actual value.

5.
a.
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b.
28.95%, found by 1.28945 – 1.0

c.
Y( = (0.0531997 + 0.1104057t for 2003, t = 8

Y( = (0.0531997 + 0.1104057(8) = 0.8300459
Antilog of 0.8300459 = 6.76

7.
Average SI
Seasonal


Quarter
Component
Index

1
0.6859
0.6911


2
1.6557
1.6682


3
1.1616
1.1704


4
0.4732
0.4768


Note: Excel answers may be different due to rounding.
9.
estimated pairs
Quarterly forecast


t
(millions)
Seasonal index
(millions)

21
40.05
110.0
44.055


22
41.80
120.0
50.160


23
43.55
80.0
34.840


24
45.30
90.0
40.770

11.
Y( = 5.1658 + 0.37805t.  The following are the sales estimates.


Estimate
Index
Seasonally adjusted


10.080
0.6911
6.966


10.458
1.6682
17.446


10.837
1.1704
12.684


11.215
0.4768
5.343

13.
a.
Y( = 18,000 ( 400t, assuming the line starts at 18,000 in 1985 and goes down to 10,000 in 2005.


b.
400


c.
8000, found by 18,000 – 400(25)

15.
a.
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b.
Y( = 1.00455 + 0.04409t, using t = 1 for 1995

c.
for 1998, Y( = 1.18091, and for 2003 Y( = 1.40136


d.
for 2010, Y( = 1.70


e.
Each asset turned over 0.044 times

17.
a.
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b.
Y( = 49.140 – 2.9829t

c.
for 2002, Y( = 40.1914 and for 2004, Y( = 34.2257


d.
for 2008 Y( = 22.2943


e.
The number of employees decreases at a rate of 2982.9 per year.

19.
a.
Log Y( = 0.790231 + 0.113669t

b.
Log Y( = 1.244907, antilog is 17.575



Log Y( = 1.813252, antilog is 65.05


c.
29.92, which is the antilog of 0.113669 minus 1


d.
Log Y( = 2.154258, antilog is 142.65

21.
a. 
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b.
The equations are 
[image: image12.wmf]'8.032.56  

Yt

=-+

and/or 
[image: image13.wmf]'0.8100.206

LogYt

=-+

.  The equation using the logarithm of the price seems more accurate because the R2 term is larger.
c.

[image: image14.wmf]'0.8100.206(4)

LogY

=-+

= 0.014, antilog is 1.0328.


[image: image15.wmf]'0.8100.206(9)

LogY

=-+

= 1.044, antilog is 11.0662.  

d.   

[image: image16.wmf]'0.8100.206(14)

LogY

=-+

= 2.074, antilog is 118.5769.  It is reasonable if the price rises at the historical rate!


e.  
The annual rate of increase is 60.7 %, found by antilog of 0.206 minus 1.

23.
a.
July 87.5, August 92.9, September 99.3, October 109.1


b.
Month
Total
Mean
Seasonal



July
348.9
87.225
86.777



Aug.
368.1
92.025
91.552



Sept.
395.0
98.750
98.242



Oct.
420.4
105.100
104.560



Nov.
496.2
124.050
123.412



Dec.
572.3
143.075
142.340



Jan.
333.5
83.375
82.946



Feb.
297.5
74.375
73.993



March
347.3
86.825
86.379



April
481.3
120.325
119.707



May
396.2
99.050
98.541



June
368.1
92.025
91.552





1206.200



Correction = 1200/1206.2 = 0.99486


c.
April, November, and December are periods of high sales, while February is low.

25.
a.
Seasonal Index by Quarter



Average SI
Seasonal



Quarter
Component
Index


1
0.5014
0.5027



2
1.0909
1.0936



3
1.7709
1.7753




4
0.6354
0.6370


b.
The production is the largest in the third quarter.  It is 77.5% above the average quarter.  The second quarter is also above average.  The first and fourth quarters are well below average, with the first quarter at about 50% of a typical quarter.

27
a.

Seasonal Index by Quarter



Average SI
Seasonal



Quarter
Component
Index


1
0.5549
0.5577



2
0.8254
0.8296



3
1.5102
1.5178



4
1.0973
1.1029


b.
Y( = 7.667 + 0.0023t

c.
Period
Production
Index
Forecast



21
7.7153
0.5577
4.3028



22
7.7176
0.8296
6.4025



23
7.7199
1.5178
11.7173



24
7.7222
1.1029
8.5168
29.

Seasonal Index by Quarter



Average SI
Seasonal



Quarter
Component
Index



1
1.1962
1.2053



2
1.0135
1.0212



3
0.6253
0.6301



4
1.1371
1.1457


The regression equation is:  Y( = 43.611 + 7.21153t



Period
Visitors
Index
Forecast



29
252.86
1.2053
304.77



30
260.07
1.0212
265.58



31
267.29
0.6301
168.42



32
274.50
1.1457
314.50

In 2005 there were a total of 928 visitors.  A ten percent increase in 2006 means there will be 1021 visitors.  The quarterly estimates are 1021/4 = 255.25 visitors per quarter.



Period
Visitors
Index
Forecast



Winter
255.25
1.2053
307.65



Spring
255.25
1.0212
260.66



Summer
255.25
0.6301
160.83



Fall
255.25
1.1457
292.44


The regression approach is probably superior because the trend is considered.

31.
Purse: $1 446 235 



Prize: $216 935 




The “slopes” are identical because the prize is always 15% of the purse, so prize can be estimated more accurately.

2
Chapter 16

1
Chapter 16

_1191411756

_1191412970

_1191414956.xls
Chart1

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005



Year

Turnover

1.11

1.28

1.17

1.1

1.06

1.14

1.24

1.33

1.38

1.5

1.65



Output

		

		Regression Analysis

				r²		0.630		n		11

				r		0.794		k		1

				Std. Error		0.118		Dep. Var.		Assets

		ANOVA table

		Source		SS		df		MS		F		p-value

		Regression		0.2138		1		0.2138		15.32		.0035

		Residual		0.1257		9		0.0140

		Total		0.3395		10

		Regression output										confidence interval

		variables		coefficients		std. error		t (df=9)		p-value		95% lower		95% upper

		Intercept		1.0045		0.07640865676271787		13.147011046994384		3.5254339335973657E-7		0.8316969326152035		1.1773939764757044

		t		0.0441		0.0113		3.914		.0035		0.0186		0.0696

		Data:

		t		Assets

		1		1.11

		2		1.28

		3		1.17

		4		1.10

		5		1.06

		6		1.14

		7		1.24

		8		1.33

		9		1.38

		10		1.50

		11		1.65





Output

		



t

Assets

Linear curve fit



Ch 19  Q15

		Year		Code		Assets

		1995		1		1.11

		1996		2		1.28

		1997		3		1.17

		1998		4		1.10

		1999		5		1.06

		2000		6		1.14

		2001		7		1.24

		2002		8		1.33

		2003		9		1.38

		2004		10		1.50

		2005		11		1.65
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		Year		Code		Employees

		2000		1		45.6

		2001		2		42.2

		2002		3		41.1

		2003		4		39.3

		2004		5		34.0

		2005		6		30.0
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