Supplementary Exercise 12

(The question numbers follow those in the tutorial.)

12.4
The following data describe the number of holiday bookings made through a travel firm over the past four years. You are asked to interpret the Minitab output, on the next page, from the analysis of this data using an additive model.

	
	Holiday bookings

	Year
	Q1
	Q2
	Q3
	Q4

	2002
	5455
	9645
	13297
	6633

	2003
	5548
	9748
	13838
	7024

	2004
	5700
	10718
	14121
	7321

	2005
	6103
	10581
	14483
	7848



a)
Plot the given data as a time series leaving room for the four forecasts for 2001.


b)
Demonstrate the calculation of the first trend figure.


c)
Plot the trend line on the same graph as your observed values.


d)
Calculate the first residuals and all four seasonal averages.

12.5
A long established retail store had kept records of its quarterly sales for the previous seven years. You have been asked to provide a seasonal decomposition of this time series and have produced the analysis (following) from SPSS. You now need to interpret this output.

	
	Quarterly sales (£’000)

	Year
	Q1
	Q2
	Q3
	Q4

	1999
	81.2
	92.4
	91.3
	99.7

	2000
	88.9
	103.2
	102.5
	114.2

	2001
	97.8
	112.3
	112.5
	125.8

	2002
	112.1
	127.5
	125.7
	138.1

	2003
	117.3
	136.8
	138.3
	145.4

	2004
	126.1
	146.2
	148.9
	163.2

	2005
	143.2
	161.0
	160.9
	177.4



a)
Plot the time series and its smoothed trend cycle on the same graph.

b)
Calculate the summary statistics for the irregular components and comment on the suitability of the additive model given that the sales have mean of 124.6 and standard deviation of 25.5 (£’000).

12.6
The following data describes the sales of sun tan lotion made by a pharmaceutical company over the past four years. Make use the SPSS analysis, using a multiplicative model, which follows.

	
	Sales of Sun tan lotion (£’000)

	Year
	Q1
	Q2
	Q3
	Q4

	2001
	72.0
	113.0
	139.7
	85.6

	2002
	70.2
	118.8
	150.0
	92.0

	2003
	77.9
	126.9
	160.5
	100.0

	2004
	85.3
	141.0
	174.2
	103.3

	2005
	89.5
	147.7
	
	


a)
Plot the given data as a time series leaving room for the four forecasts for the next four quarters.


b)
Demonstrate the calculation of the first two ratios.


c)
Plot the smoothed trend cycle on the same graph as your observed values.

Minitab output for question 12.4
	Time
	Q2
	Bookings
	Trend

	2002
	Q1
	5455
	

	
	Q2
	9645
	

	
	Q3
	13297
	8769.13

	
	Q4
	6633
	8793.63

	2003
	Q1
	5548
	8874.13

	
	Q2
	9748
	8990.63

	
	Q3
	13838
	9058.50

	
	Q4
	7024
	9198.75

	2004
	Q1
	5700
	9355.38

	
	Q2
	10718
	9427.88

	
	Q3
	14121
	9515.38

	
	Q4
	7321
	9548.63

	2005
	Q1
	6103
	9576.75

	
	Q2
	10581
	9687.88

	
	Q3
	14483
	

	
	Q4
	7848
	


SPSS output for question 12.5  (See Section 12.5.1 for explanation of column headings)
                                             Seasonally Smoothed

                    Moving          Seasonal   adjusted   trend- Irregular

  DATE_     SALES averages   Ratios  factors     series    cycle component

Q1 1999    81.200     .        .     -11.203    92.403    90.629     1.773

Q2 1999    92.400     .        .       2.662    89.738    91.137    -1.399

Q3 1999    91.300   92.113    -.813     .031    91.269    92.019     -.750

Q4 1999    99.700   94.425    5.275    8.510    91.190    94.066    -2.875

Q1 2000    88.900   97.175   -8.275  -11.203   100.103    97.500     2.602

Q2 2000   103.200  100.388    2.813    2.662   100.538   100.404      .134

Q3 2000   102.500  103.313    -.813     .031   102.469   103.219     -.750

Q4 2000   114.200  105.563    8.638    8.510   105.690   105.577      .113

Q1 2001    97.800  107.950  -10.150  -11.203   109.003   108.067      .936

Q2 2001   112.300  110.650    1.650    2.662   109.638   110.538     -.900

Q3 2001   112.500  113.888   -1.388     .031   112.469   113.730    -1.261

Q4 2001   125.800  117.575    8.225    8.510   117.290   117.543     -.253

Q1 2002   112.100  121.125   -9.025  -11.203   123.303   121.367     1.936

Q2 2002   127.500  124.312    3.188    2.662   124.838   124.371      .467

Q3 2002   125.700  126.500    -.800     .031   125.669   126.408     -.738

Q4 2002   138.100  128.313    9.787    8.510   129.590   128.454     1.136

Q1 2003   117.300  131.050  -13.750  -11.203   128.503   130.767    -2.264

Q2 2003   136.800  133.538    3.262    2.662   134.138   133.604      .534

Q3 2003   138.300  135.550    2.750     .031   138.269   135.852     2.417

Q4 2003   145.400  137.825    7.575    8.510   136.890   137.721     -.831

Q1 2004   126.100  140.325  -14.225  -11.203   137.303   139.989    -2.687

Q2 2004   146.200  143.875    2.325    2.662   143.538   143.838     -.300

Q3 2004   148.900  148.238     .662     .031   148.869   148.308      .562

Q4 2004   163.200  152.225   10.975    8.510   154.690   152.499     2.191

Q1 2005   143.200  155.575  -12.375  -11.203   154.403   155.445    -1.042

Q2 2005   161.000  158.850    2.150    2.662   158.338   158.793     -.455

Q3 2005   160.900     .        .        .031   160.869   162.699    -1.830

Q4 2005   177.400     .        .       8.510   168.890   166.833     2.057
SPSS output for question 12.6  (See Section 12.5.1 for explanation of column headings)
Results of SEASON procedure for variable XE "variable"  SALES.

Multiplicative Model.  Centered MA method.  Period = 4.

                                    Seasonal Seasonally Smoothed

                    Moving   Ratios  factors   adjusted   trend- Irregular

  DATE_     SALES averages  (* 100)  (* 100)     series    cycle component

Q1 2001    72.000     .        .      68.845   104.582   103.382     1.012

Q2 2001   113.000     .        .     110.943   101.854   102.767      .991

Q3 2001   139.700  102.350  136.492  137.142   101.866   102.438      .994

Q4 2001    85.600  102.850   83.228   83.070   103.046   102.860     1.002

Q1 2002    70.200  104.863   66.945   68.845   101.968   104.155      .979

Q2 2002   118.800  106.950  111.080  110.943   107.082   106.414     1.006

Q3 2002   150.000  108.713  137.979  137.142   109.376   108.768     1.006

Q4 2002    92.000  110.688   83.117   83.070   110.750   110.975      .998

Q1 2003    77.900  113.012   68.930   68.845   113.152   112.903     1.002

Q2 2003   126.900  115.325  110.037  110.943   114.383   114.961      .995

Q3 2003   160.500  117.250  136.887  137.142   117.032   117.520      .996

Q4 2003   100.000  119.938   83.377   83.070   120.381   120.498      .999

Q1 2004    85.300  123.413   69.118   68.845   123.901   123.411     1.004

Q2 2004   141.000  125.538  112.317  110.943   127.092   125.317     1.014

Q3 2004   174.200  126.475  137.735  137.142   127.022   126.429     1.005

Q4 2004   103.300  127.837   80.806   83.070   124.353   127.481      .975

Q1 2005    89.500     .        .      68.845   130.001   129.162     1.006

Q2 2005   147.700     .        .     110.943   133.131   132.407     1.005  

Answers
12.4
a)
Graph of data


b)
(5455 + 9645 + 13297 + 6633) = 35030;   35030/4 = 8757.50



(9645 + 13297 + 6633 + 5548) = 35123;   35123/4 = 8780.75



(8757.50 + 8780.75)/2 = 8769.13


c)
Addition of trend line to graph


d)
First residuals

	
	Q1
	Q2
	Q3
	Q4

	2002
	
	
	4528
	-2161

	2003
	-3326
	757
	4780
	-2175

	2004
	-3655
	1290
	4606
	-2228

	2005
	-3474
	893
	
	

	Mean
	-3485
	+980
	+4638
	-2188




Seasonal factors  Q1 -3485;  
Q2  +980;  
Q3  +4638;  
Q4  -2188

12.5
a)
Graphs of data and trend


b)
Summary statistics for irregular components:  mean =  -0.053;  st. dev. =  1.535



Mean nearly zero; standard deviation much reduced.  Suitable model.

12.6
a)
Graph of data


b)
First ratios:
Q3  139.7/102.35 = 1.36492  = 136.492 as a percentage





Q4   85.6 /102.85 = 0.83228 = 83.228 as a percentage
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