   Ch. 3 – Forecasting

     Why Forecast

     Qualitative Forecasting Methods

     Quantitative Forecasting Methods

           Long-range Forecasting

                Time Series Analysis

                Regression Analysis

           Short-range Forecasting

                 Moving Average

                 Exponential Smoothing

                 (skip pp. 88-91)

   Why forecasting is essential in OM 

      (p. 64, table 3.1)

   What to be forecasted in POM

      (p. 64, table 3.2)

   Quantitative and Qualitative Forecasting

      (p. 65, figure 3.1)

        Qualitative Forecasting 

          No demand history required

          (p. 66, table 3.3, types of qualitative methods)

      Quantitative Forecasting (p. 67)

           Analysis of the past demand history

           LR models        Linear Regression

                                    T-S

                                    SLR

                                    MLR

           SR models       Moving Average

                                   Weighted Moving Average

                                   Exponential Smoothing

  Discussion:

    difference between the quantitative and 

    qualitative approaches

    difference between long-range and short-range

    forecasting

   Simple Linear Regression

           Y = a + bX

   (p. 70, table 3.5)

          X =

          Y =

           x =

           y =

           n =

           a =

           b =

            r =

           r2 =

      difference between correlation analysis 

      and regression analysis

      actual y and y forecast/estimate

      information of X must precede that of Y

      b, r  share the same sign

     (pp.71-74, example 3.1 and 3.2)

( Additional Exercise – In the following  regression model to forecast demand for a company’s monthly services:

Demand = 200 + (0. 325*advertising expenditures) - (0.026* sales of  product 1) + (0. 325* sales of product 2)  

What is the forecast for November services, given product1 sales of 2000, product 2 sales of 2375, and advertising expenditures  of 600 in October?)

   Coefficient of Determination, R2

   (p.75, figure 3.3) – how much of the total variation in Y is explained by X or the regression model/trend line (all X’s)
   Multiple Linear Regression (p.76)

       Y = 15.5 + 2.9X1 + 12.8X2 - 1.2X3 + 8.5X4

   Y: quarterly sales (in 1000 units)

   X1: last quarter’s freight car loadings 

          (in 1,000,000 )

   X2: % GDP growth * 10,000

   X3: unemployment rate in the region * 10,000

   X4: population (in 1,000)

   b3 = - 1.2, meaning what?

   If R2 = .79, what does that mean?

   Forecasts – point estimate and

                       interval estimate

   (p.77, figure 3.4)

   (p.77-78, example 3.3)

     ( Y point est.  +  t * syx  ,  Ypoint est. – t*syx )

   Decomposing the time series data (p. 64)

      Trends

      Seasonality

      Cycle

      Random fluctuation / Noise / Unexplained….

     (p.69, figure 3.2)

       (pp.80-81, example 3.4)

     **exercise: If  year 8 is 2002, estimate the third 

        quarter sales in year 2007 

(Additional Exercise) The manager of a store is preparing a forecast for February 2006. Her forecasts are a combination of trend and seasonality. She uses the following equation to estimate the trend component of monthly demand: y = 2567 + 103t., where t=1 for January 2004. The seasonal index for March is 0.89. What is her forecast for March 2006?

SR Forecasting – no X’s needed

   Simple Moving Average

   (pp. 83-84, example 3.5)

(Additional Example)

Calculate the three-month moving average forecast of demand for November based on the following actual demand data: Jul= 1300 Aug= 1501 Sep= 1614 Oct= 2600

   Choice of AP?

   Compare error statistics, MADs.

        MAD = ( l Y – Y forecast  l / n

   Large AP – greater noise dampening

                      (more stabilized forecasts)

   Small AP – greater impulse response

                      (forecasts respond to the actual data

                        change more quickly)

   Managerial implications? Impacts on the POM 

   Planner?

   Moving average (or weighted MA) does not take 

   forecast errors into consideration ( see the 

   difference in exponential smoothing)

   Exponential Smoothing

      Ft = Ft-1 +  (  (At-1 – Ft-1)

      Smoothing constant    0 (( ( (( 1

      (pp.86-87, example 3.6)

      Choice of ( ?

      Large ( - greater impulse response

      Small ( - greater noise dampening

      (p.88. figure 3.6)

      implications for the POM planners?

(Additional Example)

The dean of the business school is forecasting total student enrollment for 2006’s summer session classes based on the following historical data:

	Year
	Total Enrollment

	2002
	1505

	2003
	1643

	2004
	1760

	2005
	1744


what is the forecast for 2006 using exponential smoothing with alpha=0.7 and a forecast for 2005 of 1600?
Calculate Forecast Error Measures
Calculate the mean absolute deviation (MAD) for the following data:

     Month     Actual Demand
Forecast
     Jun               43                    
   45

     Jul                43                        45

     Aug              42                        40

     Sep               47                        46

----------------------------------------------------------------------------------------------

Calculate the mean squared error  (MSE) for the following data:

     Month     Actual Demand     
Forecast
     Sept           88                         80

     Oct            85                         80

     Nov           88                         81

         Dec           87                          87

     MSE = [ Sum (actual – forecast) sq ] / n -1

---------------------------------------------------------------------------------------------------------

Calculate the tracking signal for the following data:

     Month     Actual Demand    
Forecast
     Feb           10                            12

     Mar          11                            16

     Apr           10                            11

     May          10                            16

Tracking signal = [Sum ( Actual – Forecast)] / MAD 

   Reasons for ineffective forecasting 

    (p.92, table 3.8)

   Discussion of the chapter ends here.

