CHAPTER 3

FORECASTING CASH FLOWS: QUANTITATIVE TECHNIQUES AND ROUTES

ANSWERS TO REVIEW QUESTIONS

QUESTIONS

3.1 What role does forecasting play in Capital Budgeting?

3.2 Explain the terms: Quantitative Techniques, Qualitative Techniques, Top-Down Route, Bottom-Up Route.

3.3 Two calculation methods are included within ‘quantitative techniques’. These are ‘regression analysis’ and ‘smoothing models’. Explain the processes of each, and their separate applications.

3.4 Silver Screen Inc. is a movie distribution company. It has kept records of total annual movie ticket sales for one community over ten years. This data has been related to other publicly available data as shown in Table 3.8

Table 3.8. Ticket sales, households and household income

   Year      Ticket Sales                 Households            Average Household Income pa.

  1992            75,000                       20,000                         $32,250

  1993            82,000                       20,850                           34,825

  1994            81,100                       22,000                           37,580

  1995            85,250                       21,800                           42,015 

  1996            94,350                       21,450                           41,870

  1997            92,700                       22,100                           44,280

  1998            95,280                       23,750                           47,850

  1999            96,480                       24,100                           49,250

  2000            94,300                       24,800                           51,380

  2001            97,800                       25,370                           54,890

For these data: 

(a) Plot the data so that you can advise Silver Screen’s management on a predictive model for movie ticket sales for the next few years.

(b) Discuss the relative merits of various regression and smoothing models with reference to the available data.

(c) Calculate both simple and multiple regressions.

(d) Calculate moving average, weighted moving average and exponential smoothing models.

(e) Establish three-year forecasts under each of the above models.

(f) Advise management as to the suitability and reliability of forecasts established under each model.

3.5 Should Silver Screen Inc. be concerned with the world-wide or country-wide economic situation when it is making predictions of movie ticket sales for the given community?

ANSWERS

Answer to Q 3.1

Capital budgeting is the decision process which commits capital to investment projects which will contribute to the wealth of the firm. Capital budgeting is the firm’s main wealth creation area which will directly impact on the value of the firm.

By definition, capital budgeting deals with proposed projects that are long-lived, are large in size, and are often new or innovative. Since the capital budgeting is concerned with proposed investment projects, it is a future-oriented process which the firm must get right. In project evaluation, the ‘cash flows’ of a project refers to the expected future cash flows of that project. The reference is not to past or historical data, but to future data expected from the proposed project. 

In a perfect world, all cash flows associated with a project would be known with certainty. However, this obviously is not the case and therefore the reliability of the cash flow forecast is critical. The values of all the variables of a proposed capital project must be forecast. These include: capital and operating cash inflows and outflows, the discount rate, rates of taxation and depreciation, asset disposal and salvage values and working capital requirements. If the actual cash flows differ significantly from the forecast cash flows, a project considered profitable may in fact turn out to be unprofitable. The estimated positive net present value of the project may  turn to be negative. If the cash flow forecasts are not reliable, regardless of the sophisticated project appraisal techniques used, the detailed investment analysis can easily lead to wrong investment decisions; such decisions can even send the corporation bankrupt. Therefore, reliable estimates of cash flows by careful and diligent forecasting is critically important. 

Naturally, it is difficult before the event, to work out whether a forecast will be accurate. It is only through practice and trial and error that the firms find out ways to make better  projections of the future. 

Answer to Q 3.2

Quantitative techniques: these are techniques which analyse numerical data. The data can be  historical time series, or cross-sectional sample data collected at a given time. Examples of common quantitative forecasting techniques are: two-variable and multiple regression, simple and weighted moving averages and exponential smoothing. The basic idea behind these methods is that an observed past behaviour will either be repeated in the future, or will suggest future behaviour. The choice of a particular technique is a case of judgment to suit the situation in hand.

Qualitative techniques: these methods use judgements and opinions rather than analysing quantitative data. Examples are: 

· Delphi method - a consensus of opinion model employing experts in the field, ‘consulting the Oracles of Delphi’.

·  Expert judgement – employing paid consultants to arrive at answers.

·  Scenario projection- in the absence of one core forecast, the analysis of the decision under optimistic, pessimistic, and most likely outcomes.

·  Intuitive approaches- using management’s experience and feeling about the future to arrive at some type of forecast. 

Each of these approaches may be supported by quantitative data which may be relevant but not directly related to the project cash flows. For Example, information from attitude surveys, population distributions by age and gender, income status, performances of other products and general economic conditions may be useful in arriving at the final forecasts .

Top-Down Route: The top-down route means that forecasts are developed by first looking at macro economic conditions, world-wide movements and long term future trends. If it is likely that the firm’s product will be influenced in some way by these broad international or national  events, then any forecast should incorporate these attributes. For example, firms engaged in mining exported minerals, or in supplying exported foodstuffs, will need  to be aware of global market movements.

The top-down approach is a way of thinking about the forecasting process; it is not a way in which the forecast will be expressed or modelled.  If a firm acts without an appreciation of macro events, then the firm will become reactive rather than proactive, and will be at the mercy of wider market forces which it has not recognised and for which it is not equipped.

Bottom-Up Route: The emphasis here is at the firm level. For example, the historical trend of the firm’s sales of a particular product may provide a sound basis for future sales of the product, or a similar product. Top Desk Inc. will have historical information on its products, and the local population.  This information may be suitable for a project such as expansion of facilities to produce more of the current product. It is unlikely that the materials used to manufacture the desks will be subject to world-wide market fluctuations. It is also unlikely that consumer buying patterns will be much influenced by global economic conditions. However, global fashion and taste trends may have some influence on the style of desks, and management should be abreast of these conditions. 

Again, the bottom-up approach is not a ‘method’ of forecasting, but a way in which the forecast ought to be considered, and the relevant data structured.

Answer to Q 3.3

Regression techniques search for a mathematical relationship between two or more variables. One of these variables is the dependent or forecasted variable, whilst the other(s) is/are independent or explanatory variable(s), knowledge of which will allow a prediction of the dependent variable. 

Two-variable regression employs only one independent variable, whilst multiple regression employs two or more. The most common application of regression is the Ordinary Least Squares method which fits the line of best fit to the observations of the defined variables.

Linear, log/linear, and non-linear regressions may be used, depending upon the linear or non-linear relationship of the data set at hand.  In most practical cases in economics and finance, you will find that  linear regressions will provide acceptable forecasts.

Regression is used when there is some relationship or trend over time in the data set. After estimating the regression equation from the historical data, forecasts are produced by substituting the future predicted values of the independent variables to the estimated regression equation.

Where there is no trend or no interrelationship between variables, then historical data patterns can be analysed to discover a position of ‘average’ behaviour. These models are the various smoothing models. Such models simply weigh current or recent observations in various ways to establish the overall general direction or amount of change in a time series. Forecasts from such models are traditionally only thrown forward one period, from the end of the given data set.

Answer to Q3.4

The numerical and analytical parts of this answer are held in Excel file titled ‘Q 3.4 Excel Solutions.xls’.

The outcomes and discussions on the analysis are given below. Some of the plots are easier to draw if you use the ‘Regression’ command and save the fitted line plots, rather than using the Chart Wizard.

Part (a) Solution.
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           Fig1. Plot of Movie Ticket Sales by Year

This plot shows some rising trend over time, with a hint of a two-year cyclical. It is hard to imagine why ‘movie ticket sales’ would exhibit two-year cycle.
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Fig2. Plot of Movie Ticket Sales by Number of Households.

This plot shows that a rise in the number of households seems to cause a rise in movie ticket sales. The trend is not smooth. There are some anomalous observations.
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Fig3. Plot of Movie Ticket Sales by Average Household Income

Average household income seems to have a positive influence on movie ticket sales. Again, there are some anomalous observations.

These three plots are similar and it is difficult to argue that any one data set would suggest a more reliable forecasting method than any other. It seems that some type of linear trend would be applicable to either of the ‘time’ or ‘income’ graphs, whilst some type of averaging system would be better suited to the ‘households’ graph.

We cannot plot movie ticket sales as a joint function of both households and income, but we can perform a multiple regression to see whether these variables combined would have higher forecasting power than a simpler model.

Part (b) Solution.

We can use linear regression when there is an ‘obvious’ trend in the data. Both Figures 1 and 3 seem to have linear patterns, so simple regressions here may give reliable predictive models. Some form of smoothing model would seem more suited to Figure 2. There are no hard and fast rules as to which method to apply to which data, and given that the calculating power is readily at hand, you could test each model on each data set. You could also apply a multiple regression using both households and income as predictors of ticket sales. 

The big problem is of course that if we use either or both of households and income as independent variables, we would want reliable predictions of each of these in order to derive forecast values for ticket sales if we were to use regressions for forecasting ticket sales. No such data have been given in the question. This will be a real world problem; so in establishing real world forecasting models you will need to have access to reliable public data for the predictors (independent variables). In the absence of this, you are left with either a time-trend model, or a smoothing model.

Part (c) Solution.

The simple regressions are:

   Regression    Y Variable (Dependent)                  X Variable( Independent)
             A            Movie Ticket Sales                           Year (Time Trend)

             B            Movie Ticket Sales                            Number of Households

             C            Movie Ticket Sales                            Average Household Income

The Multiple regression is:

                       Y Variable (Dependent)                         X Variable( Independent)

             D         Movie Ticket Sales                             Number of Households and 

                                                                                     Income  

The regression results from the Excel regressions are:

                                                                                            Adjusted

Regression                        Equation                                    R Square
A                  MTS  =  -4700302 + 2403.87*(Year)             0.83  

B                   MTS =   7780.43    + 3.609*(Households)      0.61

C                  MTS  =  46656.09 + 0.9805*(Income)             0.81

D                 MTS =  94349.74 + (-3.8254 * Households)

                                                 + (1.8711* Avg Income)        0.85

(Where MTS = Movie Ticket Sales, meaning the number of movie tickets sold annually.)

We can use R square as a comparison measure for the three simple regressions. Based on this parameter, regression A, a time trend, would be the strongest predictor. All three regressions show relatively strong relationships.

Since the multiple regression D uses more than one independent variable, the adjusted  R square can still be used for general comparison between different regressions. On that basis regression D seems to have a slightly better fit than time-trend regression. However, regression D has a negative coefficient for households, which contradicts with the common sense. Therefore, regressions A or C may be used for forecasting purposes. Time-trend regression will not require additional data for the predictor (time), because it is just a matter of increasing the time by one unit for each future period. However, other regressions will require reliable values for their predictors, if reasonable forecasts are to be obtained for ticket sales. 

Forecasting with these regressions. 

We can forecast easily with a time trend. The x-axis (independent) variable values will be the next three years in the series: 2002, 2003, and 2004.

If we want to use the other independent variables, number of households and average household income, then we need forecasts for each of these for the next three years. Here we can assume values for purposes of the exercise: in real life you would have to obtain these from a reliable source such as a public authority.

Let’s assume the following forecasts:

                  Year             Households                             Average Income    

                  2002               26,200                                      $55,280

                  2003               26,950                                      $54, 800

                  2004               28,100                                      $56,250

Under the four regressions the forecasts will be:

       Year   :     By Time  : By Households : By Income  : By Hsld and Inc  

      2002        102,630     :    101,614         :   100,858      :    97,558                                

2003        105,034     :    105,042          :   100,387      :    93,791

2004        107,438     :    109,193          :   101,809      :    92,105  

There is no simple rule for selecting a particular forecast. Either of the first three simple regressions look reasonable. Since the regression using ‘Time’ has the highest R square, that forecast would probably be the most acceptable.

The multiple regression using both number of households and average household income seems to give spurious results. The parameter for number of household is negative, so that future forecast values are in fact declining, rather than rising. This would not be a reasonable forecast.

Part (d) Solution.

A simple moving average is the average of ‘n’ data points in the series. The average ‘moves’ by adding the next data point and dropping the earliest data point as the computation moves ahead through the series. The number of selected observations ‘n’, is open to choice, but a value of 3 or 4 is common.

In a simple moving average the weight given to each of the ‘n’ observations is uniform. If ‘n’ were to equal 3, then each observation would add a third of the weight to the average. If you feel that particular observations in the group of ‘n’ ought to have more influence, then you can use a weighting scheme. You may feel that recent observations have more importance in the data series for prediction than earlier ones. If so, you could use a weighting scheme such as: Wt = 0.7, Wt-1 = 0.2 and Wt-2 = 0.1. This scheme weights the current observation ‘t’ at 0.7, the previous observation at ‘ t-1’ as 0.2 and the observation two time period back, ‘t-2’, as 0.1. The weights employed are open to your personal judgement and choice.

If you wish to refine your forecast progressively by using both last period’s forecast value, and last period’s actual value, then you can employ exponential smoothing. The formula is given in the chapter. The idea behind this formulation is that forecast errors are incorporated into the next period’s forecast so that over time the forecast becomes more and more accurate. Alpha is open to choice, but a value of 0.2 to 0.3 is common.

Part (e) Solution.

The calculations for all three smoothing models is shown in the spreadsheet, and the three year forecasts are reproduced below:

Year         Simple Moving Ave         Weighted Moving Ave        Exponential Smooth
2002                96,193                                  96,968                               94,935

2003                96,098                                  96,868                               95,937

2004                96,697                                  96,981                               96,589

The forecasts for the simple moving average and the weighted moving average for 2002, are the average values created for the year 2001, thrown forward at that value. This occurs because both of these models do not have a throw forward forecasting structure. Thus, the static ‘end of given series’ value is the best estimate for the next one period forecast. The forecasts for 2003 and 2004 use the last available fixed actual values, and the forecasted values. The calculations are:

Simple Moving Average

Forecast for Year

 2002:       =    Actual Value 1999 + Actual Value 2000 + Actual Value 2001

                                                            3

                 =           96,480 +  94,300  +   97,800

                                                    3

                 =        96,193  (This is the same figure as the smoothed value in 2001)

 2003        =    Actual Value 2000 + Actual Value 2001 + Forecast Value 2002

                                                                   3

                 =                 94,300  +  97,800   + 96,193

                                                      3

                 =                   96,098

 2004        =    Actual Value 2001 + Forecast Value 2002 + Forecast Value 2003 

                                                                3

                =                     96,697  

Weighted Moving Average

Forecast for Year

 2002:       =    Act Val 1999 * 0.1 + Act Val 2000 * 0.2 + Act Val  2001 * 0.7

                 =             96,480 * 0.1 +  94,300 * 0.2 +   97,800 * 0.7

                 =        96, 968  (This is the same figure as the smoothed value in 2001)

 2003        =    Act Val 2000  * 0.1 + Act Val 2001 *  0.2  +  Frcst Val 2002 * 0.7

                 =                 94,300 * 0.1  +  97,800 * 0.2   + 96,968 * 0.7

                 =                  96,868

2004        =    Act Val 2001 * 0.1  + Frcst Val 2002  * 0.2 + Frcst Val 2003  * 0.7 

                =                    96,981  

Since the exponential smoothing model has a throw forward structure, that relationship has been used directly to give the 2002 value. This forecasted value is used within the weighting scheme to give the following years’ values. The calculations are:

Exponential Smoothing.

Forecast For Year

2002:       =    Alpha * Act Val  2001         + (1- Alpha) * Forecast Val 2001

                 =      0.35 * 97,800       + (1-0.35) * 93,392  

                 =      94,935                                                  

 2003        =    Alpha * Act Val 2001  + (1-Alpha) * Forecast Val 2002

 (The exponential smoothing formula is a one period throw forward formulation only. The formula for the 2003  and 2004 calculations is a special adoption here. We use the last available real value, and the most recent forecast value. The rationale is that we are trying to hold onto the last available real value as long a possible to give some realism to the forecasting procedure. You may like to try your own alternative adoption here).

2003        =    Alpha * Act Val 2001  + (1-Alpha) * Forecast Val 2002

                =    0.35 *  97,800       +  0.65 *  94,935

                 =    95,937 

2004        =    Alpha * Act Val 2001  + (1-Alpha) * Forecast Val 2003

                =   0.35 * 97,800    + 0.65 * 95,937

                =  96,589

Part (f) Solution.

Any of the simple linear regression models seem to be reasonable for the prediction purposes 

in this question. Their R squared value are high, and the trends established look reasonable. 

The trends appear to capture historical behaviour. The multiple regression model does not

accord with common sense and, without further investigation, ought not to be used. The

smoothing models all smooth the original data, but their forecasting projection is limited by

their ‘one period ahead’ timing notion.

Of the linear regression models, the time trend is the most powerful, and it should be used. This result is actually quite fortunate, as we do not need any other economic forecasts such as number of households or income, to calculate forecast ticket sales.

Answer to Q 3.5

We do not know why Silver Screen wants to make forecasts. In the strategic sense, long range forecasts of ticket sales are important if Silver Screen wants to upgrade machinery, upgrade facilities, to expand the number of theatre sets, or the number of theatres. These decisions require large commitments of capital, so Silver Screen needs to be convinced that the long-term market will be sound.

In the tactical sense, Silver Screen needs forecasts for day to day running. Items such as staff employment, supply of consumables and general maintenance rely on good short-term forecasts.

Depending upon the reason for the forecast, Silver Screen may have to use either or both the planing attributes of  top-down and bottom-up forecasting. Items of interest in each category could be:

Top Down

· World-wide consumer use of the ‘leisure’ dollar.

· International production of movies which cater to the tastes of the current population.

· Competition from other entertainment media: for example, Video, DVD, World Wide Web, Pay TV, Computer Games.

· Age groupings within the boarder population.

· Movements in disposable income levels, and taxation regimes.

· Availability of ‘Block Buster’ movies. (The sudden surge in ticket sales for 1996 might have been caused by such a movie.)

Bottom Up

· Maybe the locality has grown to its fullest extent, and the population level will now ‘plateau off’.

· The local community’s reliance on one or two major industries which may have only a short term future.

· The aging of the local population

· The potential of competing movie theatres being built in the area. 
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		SUMMARY OUTPUT				REGRESSION "A"				Simple Regression: Independent Variable is YEAR

														Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.92029729

		R Square		0.8469471021

		Adjusted R Square		0.8278154898

		Standard Error		3281.6116236513

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		476737241.212132		476737241.212132		44.2695101363		0.0001602196

		Residual		8		86151798.7878685		10768974.8484836

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-4700302.48506408		719878.144143839		-6.5293029429		0.0001823928		-6360345.53581904		-3040259.43430912		-6360345.53581904		-3040259.43430912

		X Variable 1		2403.878787987		361.293548894		6.653533658		0.0001602196		1570.7338314368		3237.0237445372		1570.7338314368		3237.0237445372

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78608.5454540579		-3608.5454540579

		2		81012.4242420448		987.5757579552

		3		83416.3030300317		-2316.3030300317

		4		85820.1818180187		-570.1818180187

		5		88224.0606060065		6125.9393939935

		6		90627.9393939935		2072.0606060065

		7		93031.8181819804		2248.1818180196

		8		95435.6969699673		1044.3030300327

		9		97839.5757579543		-3539.5757579543

		10		100243.454545941		-2443.4545459412
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		SUMMARY OUTPUT				REGRESSION "B"						Simple Regression: Independent Variable is Number of Households

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.8117575665

		R Square		0.6589503467

		Adjusted R Square		0.61631914

		Standard Error		4898.6364421911

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		370915928.057899		370915928.057899		15.4569949637		0.0043472729

		Residual		8		191973111.942101		23996638.9927626

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		7780.4342179743		20824.5196595933		0.3736189043		0.7183948064		-40241.025285192		55801.8937211406		-40241.025285192		55801.8937211406

		X Variable 1		3.6091223491		0.9179923714		3.9315384983		0.0043472729		1.4922267758		5.7260179225		1.4922267758		5.7260179225

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		79962.8812005803		-4962.8812005804

		2		83030.6351973411		-1030.6351973411

		3		87181.125898841		-6081.1258988409

		4		86459.3014290149		-1209.3014290149

		5		85196.1086068193		9153.8913931807

		6		87542.038133754		5157.961866246

		7		93497.090009819		1782.909990181

		8		94760.2828320146		1719.7171679854

		9		97286.6684764058		-2986.6684764058

		10		99343.8682154101		-1543.8682154101
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		SUMMARY OUTPUT				REGRESSION "C"						Simple Regression: Independent Variable is Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.911111546

		R Square		0.8301242493

		Adjusted R Square		0.8088897804

		Standard Error		3457.2604445308

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		467267841.749461		467267841.749461		39.093242946		0.000245056

		Residual		8		95621198.2505393		11952649.7813174

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		46656.0926449633		6927.309856556		6.7350953849		0.0001472895		30681.6771395742		62630.5081503524		30681.6771395742		62630.5081503524

		X Variable 1		0.980533881		0.1568237214		6.252458952		0.000245056		0.618897497		1.342170265		0.618897497		1.342170265

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78278.3103069898		-3278.3103069898

		2		80803.1850505469		1196.8149494531

		3		83504.5558926828		-2404.5558926828

		4		87853.2236548871		-2603.2236548871

		5		87711.0462421431		6638.9537578569

		6		90074.1328953364		2625.8671046636

		7		93574.6388504817		1705.3611495183

		8		94947.386283872		1532.613716128

		9		97035.9234503872		-2735.9234503872

		10		100477.597372673		-2677.5973726729
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		SUMMARY OUTPUT				REGRESSION "D"						Multiple Regression:				Independent Variables are: Number of Households, Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.9410859998

		R Square		0.8856428589

		Adjusted R Square		0.85296939

		Standard Error		3032.4525989946

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		498518658.643958		249259329.321979		27.1058718078		0.0005057333

		Residual		7		64370381.3560416		9195768.76514881

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		94349.7377332804		26575.565558223		3.5502438331		0.0093406909		31508.5558700658		157190.919596495		31508.5558700658		157190.919596495

		X Variable 1		-3.825477831		2.0751477482		-1.8434725115		0.1077945071		-8.7324190116		1.0814633497		-8.7324190116		1.0814633497

		X Variable 2		1.871116297		0.5023018971		3.725083078		0.0074064213		0.6833618992		3.0588706948		0.6833618992		3.0588706948

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78183.6816922167		-3183.6816922167

		2		79750.1500006679		2249.8499993321

		3		80505.7758932901		594.2241067099

		4		89569.2722366665		-4319.2722366665

		5		90636.8776144384		3713.1223855616

		6		92659.7073000774		40.2926999226

		7		93027.5540592717		2252.4459407283

		8		94308.1996342317		2171.8003657683

		9		95615.8428651632		-1315.8428651632

		10		100002.938703976		-2202.9387039764





Sheet1

		Ch 3 Forecasting: Solutions Q4(a):Data Plots.

						Given Data

				Year		Ticket Sales		Households		Avg Hshld Income

				1992		75,000		20,000		$32,250

				1993		82,000		20,850		34,825

				1994		81,100		22,000		37,580

				1995		85,250		21,800		42,015

				1996		94,350		21,450		41,870

				1997		92,700		22,100		44,280

				1998		95,280		23,750		47,850

				1999		96,480		24,100		49,250

				2000		94,300		24,800		51,380

				2001		97,800		25,370		54,890

														Plot of Ticket Sales by Year

														Plot of Ticket Sales By Number of Households

														Plot of Ticket Sales by Average Household Income

				Regression Ouptputs are held on Sheets 4,5,6,7.

				Smoothing and  Averaging Analyses are held on Sheet 2
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		Ch 3 Forecasting: Solution to Q4, Part (d) and Part (e) : Smoothing and Averaging Analyses

		Forecasts for Three Years Calculated

				GIVEN DATA										SMOOTHING MODELS

						Actual

				Year		Ticket Sales				Simple Moving						Weighted Moving Average:								Exponential Smoothing

										Average, n = 3						Wt t = 0.7, Wt t-1 = 0.2, Wt t-2 = 0.1								Alpha =		0.35

				1992		75,000

				1993		82,000																		79,500		<==Dummy Forecast

				1994		81,100				79,367						80,670								80,375

				1995		85,250				82,783						84,095								80,629

				1996		94,350				86,900						91,205								82,246

				1997		92,700				90,767						92,285								86,483

				1998		95,280				94,110						94,671								88,659

				1999		96,480				94,820						95,862								90,976

				2000		94,300				95,353						94,834								92,902

				2001		97,800				96,193						96,968								93,392

						Forecast 1 ====>				96,193						96,968								94,935

						Forecast 2 ====>				96,098						96,868								95,937

						Forecast 3 ====>				96,697						96,981								96,589





		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0

		0		0		0

		0		0		0



Simple Moving Average

Weighted Moving Average

Exponentially Smoothed Average

Actual Ticket Sales

Years

Ticket Sales

Plots of Actual and Smoothed Ticket Sales By Year With Forecasts
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		SUMMARY OUTPUT				REGRESSION "A"				Simple Regression: Independent Variable is YEAR

														Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.92029729

		R Square		0.8469471021

		Adjusted R Square		0.8278154898

		Standard Error		3281.6116236513

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		476737241.212132		476737241.212132		44.2695101363		0.0001602196

		Residual		8		86151798.7878685		10768974.8484836

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-4700302.48506408		719878.144143839		-6.5293029429		0.0001823928		-6360345.53581904		-3040259.43430912		-6360345.53581904		-3040259.43430912

		X Variable 1		2403.878787987		361.293548894		6.653533658		0.0001602196		1570.7338314368		3237.0237445372		1570.7338314368		3237.0237445372

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78608.5454540579		-3608.5454540579

		2		81012.4242420448		987.5757579552

		3		83416.3030300317		-2316.3030300317

		4		85820.1818180187		-570.1818180187

		5		88224.0606060065		6125.9393939935

		6		90627.9393939935		2072.0606060065

		7		93031.8181819804		2248.1818180196

		8		95435.6969699673		1044.3030300327

		9		97839.5757579543		-3539.5757579543

		10		100243.454545941		-2443.4545459412
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		SUMMARY OUTPUT				REGRESSION "B"						Simple Regression: Independent Variable is Number of Households

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.8117575665

		R Square		0.6589503467

		Adjusted R Square		0.61631914

		Standard Error		4898.6364421911

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		370915928.057899		370915928.057899		15.4569949637		0.0043472729

		Residual		8		191973111.942101		23996638.9927626

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		7780.4342179743		20824.5196595933		0.3736189043		0.7183948064		-40241.025285192		55801.8937211406		-40241.025285192		55801.8937211406

		X Variable 1		3.6091223491		0.9179923714		3.9315384983		0.0043472729		1.4922267758		5.7260179225		1.4922267758		5.7260179225

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		79962.8812005803		-4962.8812005804

		2		83030.6351973411		-1030.6351973411

		3		87181.125898841		-6081.1258988409

		4		86459.3014290149		-1209.3014290149

		5		85196.1086068193		9153.8913931807

		6		87542.038133754		5157.961866246

		7		93497.090009819		1782.909990181

		8		94760.2828320146		1719.7171679854

		9		97286.6684764058		-2986.6684764058

		10		99343.8682154101		-1543.8682154101
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		SUMMARY OUTPUT				REGRESSION "C"						Simple Regression: Independent Variable is Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.911111546

		R Square		0.8301242493

		Adjusted R Square		0.8088897804

		Standard Error		3457.2604445308

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		467267841.749461		467267841.749461		39.093242946		0.000245056

		Residual		8		95621198.2505393		11952649.7813174

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		46656.0926449633		6927.309856556		6.7350953849		0.0001472895		30681.6771395742		62630.5081503524		30681.6771395742		62630.5081503524

		X Variable 1		0.980533881		0.1568237214		6.252458952		0.000245056		0.618897497		1.342170265		0.618897497		1.342170265

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78278.3103069898		-3278.3103069898

		2		80803.1850505469		1196.8149494531

		3		83504.5558926828		-2404.5558926828

		4		87853.2236548871		-2603.2236548871

		5		87711.0462421431		6638.9537578569

		6		90074.1328953364		2625.8671046636

		7		93574.6388504817		1705.3611495183

		8		94947.386283872		1532.613716128

		9		97035.9234503872		-2735.9234503872

		10		100477.597372673		-2677.5973726729
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		SUMMARY OUTPUT				REGRESSION "D"						Multiple Regression:				Independent Variables are: Number of Households, Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.9410859998

		R Square		0.8856428589

		Adjusted R Square		0.85296939

		Standard Error		3032.4525989946

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		498518658.643958		249259329.321979		27.1058718078		0.0005057333

		Residual		7		64370381.3560416		9195768.76514881

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		94349.7377332804		26575.565558223		3.5502438331		0.0093406909		31508.5558700658		157190.919596495		31508.5558700658		157190.919596495

		X Variable 1		-3.825477831		2.0751477482		-1.8434725115		0.1077945071		-8.7324190116		1.0814633497		-8.7324190116		1.0814633497

		X Variable 2		1.871116297		0.5023018971		3.725083078		0.0074064213		0.6833618992		3.0588706948		0.6833618992		3.0588706948

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78183.6816922167		-3183.6816922167

		2		79750.1500006679		2249.8499993321

		3		80505.7758932901		594.2241067099

		4		89569.2722366665		-4319.2722366665

		5		90636.8776144384		3713.1223855616

		6		92659.7073000774		40.2926999226

		7		93027.5540592717		2252.4459407283

		8		94308.1996342317		2171.8003657683

		9		95615.8428651632		-1315.8428651632

		10		100002.938703976		-2202.9387039764





Sheet1

		Ch 3 Forecasting: Solutions Q4(a):Data Plots.

						Given Data

				Year		Ticket Sales		Households		Avg Hshld Income

				1988		75,000		20,000		$32,250

				1989		82,000		20,850		34,825

				1990		81,100		22,000		37,580

				1991		85,250		21,800		42,015

				1992		94,350		21,450		41,870

				1993		92,700		22,100		44,280

				1994		95,280		23,750		47,850

				1995		96,480		24,100		49,250

				1996		94,300		24,800		51,380

				1997		97,800		25,370		54,890

														Plot of Ticket Sales by Year

														Plot of Ticket Sales By Number of Households

														Plot of Ticket Sales by Average Household Income

				Regression Ouptputs are held on Sheets 4,5,6,7.

				Smoothing and  Averaging Analyses are held on Sheet 2
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		Ch 3 Forecsating Solution to Q4, Part (d) : Smoothing and Averaging Analyses

						Given Data

						Ticket Sales				Simple Moving						Weighted Moving Average:								Exponential Smoothing

										Average, n = 3						Wt t = 0.7, Wt t-1 = 0.2, Wt t-2 = 0.1								Alpha =		0.3

						75,000

						82,000																		79,500		<==Dummy Forecast

						81,100				79,367						80,670								80,250

						85,250				82,783						84,095								80,505

						94,350				86,900						91,205								81,929

						92,700				90,767						92,285								85,655

						95,280				94,110						94,671								87,768

						96,480				94,820						95,862								90,022

						94,300				95,353						94,834								91,959

						97,800				96,193						96,968								92,662





		Ch 3 Forecasting: Solution to Q4 Part (e):Forecasts Developed From Smoothing Models

		Given Data

		Ticket Sales				Simple Moving						Weighted Moving Average:								Exponential Smoothing

						Average, n = 3						Wt t = 0.7, Wt t-1 = 0.2, Wt t-2 = 0.1								Alpha =		0.3

		75,000

		82,000																		79,500		<==Dummy Forecast

		81,100				79,367						80,670								79,500

		85,250				82,783						84,095								79,500

		94,350				86,900						91,205								79,500

		92,700				90,767						92,285								79,500

		95,280				94,110						94,671								79,500

		96,480				94,820						95,862								79,500

		94,300				95,353						94,834								79,500

		97,800				96,193						96,968								79,500

				Forecast 1=>		96,050						28,990

				Forecast 2=>		97,800						9,780

				Forecast 3 =>		96,925						0
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		SUMMARY OUTPUT				REGRESSION "A"				Simple Regression: Independent Variable is YEAR

														Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.92029729

		R Square		0.8469471021

		Adjusted R Square		0.8278154898

		Standard Error		3281.6116236513

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		476737241.212132		476737241.212132		44.2695101363		0.0001602196

		Residual		8		86151798.7878685		10768974.8484836

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-4700302.48506408		719878.144143839		-6.5293029429		0.0001823928		-6360345.53581904		-3040259.43430912		-6360345.53581904		-3040259.43430912

		X Variable 1		2403.878787987		361.293548894		6.653533658		0.0001602196		1570.7338314368		3237.0237445372		1570.7338314368		3237.0237445372

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78608.5454540579		-3608.5454540579

		2		81012.4242420448		987.5757579552

		3		83416.3030300317		-2316.3030300317

		4		85820.1818180187		-570.1818180187

		5		88224.0606060065		6125.9393939935

		6		90627.9393939935		2072.0606060065

		7		93031.8181819804		2248.1818180196

		8		95435.6969699673		1044.3030300327

		9		97839.5757579543		-3539.5757579543

		10		100243.454545941		-2443.4545459412
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		SUMMARY OUTPUT				REGRESSION "B"						Simple Regression: Independent Variable is Number of Households

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.8117575665

		R Square		0.6589503467

		Adjusted R Square		0.61631914

		Standard Error		4898.6364421911

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		370915928.057899		370915928.057899		15.4569949637		0.0043472729

		Residual		8		191973111.942101		23996638.9927626

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		7780.4342179743		20824.5196595933		0.3736189043		0.7183948064		-40241.025285192		55801.8937211406		-40241.025285192		55801.8937211406

		X Variable 1		3.6091223491		0.9179923714		3.9315384983		0.0043472729		1.4922267758		5.7260179225		1.4922267758		5.7260179225

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		79962.8812005803		-4962.8812005804

		2		83030.6351973411		-1030.6351973411

		3		87181.125898841		-6081.1258988409

		4		86459.3014290149		-1209.3014290149

		5		85196.1086068193		9153.8913931807

		6		87542.038133754		5157.961866246

		7		93497.090009819		1782.909990181

		8		94760.2828320146		1719.7171679854

		9		97286.6684764058		-2986.6684764058

		10		99343.8682154101		-1543.8682154101
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		SUMMARY OUTPUT				REGRESSION "C"						Simple Regression: Independent Variable is Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.911111546

		R Square		0.8301242493

		Adjusted R Square		0.8088897804

		Standard Error		3457.2604445308

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		467267841.749461		467267841.749461		39.093242946		0.000245056

		Residual		8		95621198.2505393		11952649.7813174

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		46656.0926449633		6927.309856556		6.7350953849		0.0001472895		30681.6771395742		62630.5081503524		30681.6771395742		62630.5081503524

		X Variable 1		0.980533881		0.1568237214		6.252458952		0.000245056		0.618897497		1.342170265		0.618897497		1.342170265

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78278.3103069898		-3278.3103069898

		2		80803.1850505469		1196.8149494531

		3		83504.5558926828		-2404.5558926828

		4		87853.2236548871		-2603.2236548871

		5		87711.0462421431		6638.9537578569

		6		90074.1328953364		2625.8671046636

		7		93574.6388504817		1705.3611495183

		8		94947.386283872		1532.613716128

		9		97035.9234503872		-2735.9234503872

		10		100477.597372673		-2677.5973726729
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		SUMMARY OUTPUT				REGRESSION "D"						Multiple Regression:				Independent Variables are: Number of Households, Average Household Income

																Dependent Variable is Movie Ticket Sales

		Regression Statistics

		Multiple R		0.9410859998

		R Square		0.8856428589

		Adjusted R Square		0.85296939

		Standard Error		3032.4525989946

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		498518658.643958		249259329.321979		27.1058718078		0.0005057333

		Residual		7		64370381.3560416		9195768.76514881

		Total		9		562889040

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		94349.7377332804		26575.565558223		3.5502438331		0.0093406909		31508.5558700658		157190.919596495		31508.5558700658		157190.919596495

		X Variable 1		-3.825477831		2.0751477482		-1.8434725115		0.1077945071		-8.7324190116		1.0814633497		-8.7324190116		1.0814633497

		X Variable 2		1.871116297		0.5023018971		3.725083078		0.0074064213		0.6833618992		3.0588706948		0.6833618992		3.0588706948

		RESIDUAL OUTPUT

		Observation		Predicted Y		Residuals

		1		78183.6816922167		-3183.6816922167

		2		79750.1500006679		2249.8499993321

		3		80505.7758932901		594.2241067099

		4		89569.2722366665		-4319.2722366665

		5		90636.8776144384		3713.1223855616

		6		92659.7073000774		40.2926999226

		7		93027.5540592717		2252.4459407283

		8		94308.1996342317		2171.8003657683

		9		95615.8428651632		-1315.8428651632

		10		100002.938703976		-2202.9387039764
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		Ch 3 Forecasting: Solutions Q4(a):Data Plots.

						Given Data

				Year		Ticket Sales		Households		Avg Hshld Income

				1988		75,000		20,000		$32,250

				1989		82,000		20,850		34,825

				1990		81,100		22,000		37,580

				1991		85,250		21,800		42,015

				1992		94,350		21,450		41,870

				1993		92,700		22,100		44,280

				1994		95,280		23,750		47,850

				1995		96,480		24,100		49,250

				1996		94,300		24,800		51,380

				1997		97,800		25,370		54,890

														Plot of Ticket Sales by Year

														Plot of Ticket Sales By Number of Households

														Plot of Ticket Sales by Average Household Income

				Regression Ouptputs are held on Sheets 4,5,6,7.

				Smoothing and  Averaging Analyses are held on Sheet 2
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		Ch 3 Forecsating Solution to Q4, Part (d) : Smoothing and Averaging Analyses

						Given Data

						Ticket Sales				Simple Moving						Weighted Moving Average:								Exponential Smoothing

										Average, n = 3						Wt t = 0.7, Wt t-1 = 0.2, Wt t-2 = 0.1								Alpha =		0.3

						75,000

						82,000																		79,500		<==Dummy Forecast

						81,100				79,367						80,670								80,250

						85,250				82,783						84,095								80,505

						94,350				86,900						91,205								81,929

						92,700				90,767						92,285								85,655

						95,280				94,110						94,671								87,768

						96,480				94,820						95,862								90,022

						94,300				95,353						94,834								91,959

						97,800				96,193						96,968								92,662





		Ch 3 Forecasting: Solution to Q4 Part (e):Forecasts Developed From Smoothing Models

		Given Data

		Ticket Sales				Simple Moving						Weighted Moving Average:								Exponential Smoothing

						Average, n = 3						Wt t = 0.7, Wt t-1 = 0.2, Wt t-2 = 0.1								Alpha =		0.3

		75,000

		82,000																		79,500		<==Dummy Forecast

		81,100				79,367						80,670								79,500

		85,250				82,783						84,095								79,500

		94,350				86,900						91,205								79,500

		92,700				90,767						92,285								79,500

		95,280				94,110						94,671								79,500

		96,480				94,820						95,862								79,500

		94,300				95,353						94,834								79,500

		97,800				96,193						96,968								79,500

				Forecast 1=>		96,050						28,990

				Forecast 2=>		97,800						9,780

				Forecast 3 =>		96,925						0






