Chapter 3 Forecasting

= Qualitative Forecasting Methods
= Moving Averages and Smoothing
= Trend and Seasonal Factors

Demand Forecasting

A statement about the future value of a variable of interest
such as demand.
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Features Common to Demand Forecasts

1. Assume that the same underlying causal system that

existed in the past will continue to exist in the future.
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2. Forecasts are not perfect. FERIKIZZ2HERH

3. Forecasts for groups of items tend to be
more accurate EFSTERILL(E Bl prIE 2

4. Forecast accuracy decreases as the time
horizon increases. A (=AY TE R A 2EfE

US forecast

Steps in the Forecasting Process

Sy, | 6 Monitor the forecast E:iEFEifI %R E
. |5 Make the forecast
. | 4 Obtain, clean and analyze data ZIE2E 547
. | 3 Select a forecasting technique
TSy, 2 Establish a time horizon

1 Determine purpose of forecast B#IA @




Qualitative Techniques

Consumer Survey: L EIKNEF L HEEZETHE

Sales Force Opinions: ABEEEZEAENER

Executive and Outside Opinions: =& BTHIE N EAE R
Historical Analogy: 1RIEMHE%= B &= m AL 5a2E TR movie sales
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Accuracy of Forecasts

Forecast error e, = 4, — F,

i
Z‘At _Ft‘
t=1
i

Mean Absolute Deviation =

IZ|At _F;|/Ar

MAPE= L

i

X§ Example 1




Time Series Forecasting: predict the future based on past data

Series or
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Naive Forecasts

The forecast for any period equals the previous period’s
actual value.

= Stable time series data
F(t) = A(t-1)

= Seasonal variations =&E@IHA
F(t) = A(t-n)

= Data with trends
F(t) = A(t-1) + (A(t-1) — A(t-2))  SME=




Moving Averages

F, =A,_1+A,_2 +---+ 4
n

A=42
A,=40
A,=43
F,=41.7 | A,=40
F,=41.0

The longer the moving average period, the more random
variations are smoothed.
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Exponential Smoothing 5&¥5%

Most recent occurrences are more indicative of the future.
F,=F. + ?L (A, -F, ) KBEI—HIROTRRIGRZEITHE
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Period Actual a=0.1 Error a=04 Error
1 42
40 42 -2.00 42 -2.00
43 . 1.20 . 1.80
40 . -1.92 . -1.92
41 . -0.73 . -0.15
39 . -2.66 . -2.09

46 . 4.61 . 5.75
44 g 2.15 . 1.45




Using Exponential Smoothing

Approaches to obtain a starting forecast
Fo=A,
F=7CRIS AN IO ES

F,=a subjective estimate

smoothing constant a : T K ENBIZU I KREZNIRE

Trend Patterns using Linear Regression

A trend in a time series is a systematic increase or decrease in the
average of the series over time.

Indep. variable X (time) = dependent variable Y (demand)
Regressionfh 5t 55 5K (Y) BB 5 B (X) B ERI AR 1 B R

Y=a+bX
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| Linear Regression

Regression equation:
Forecast error Y=qg+bX

Actual
Value of y

Forecast of
y from

regression S .
/equation {
A °

Value of x used
to forecast

Dependent variable

-

Independent variable

Example 8.6
fEE FBTrend Regression¥1 = AV 4R SK ETTTEHI

2500
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500 = =
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0
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Total Demand for Year 5 = 500 + 420x5 = 2600




Trend and Seasonal Factors

MZ£(E n=

1218 &1 n=12

Additive model
Demand = Trend + Seasonality

Multiplicative model
Demand = Trend x Seasonality
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Example

The carpet cleaning business is seasonal, with a peak in the
third quarter and a trough in the first quarter.

YEAR 1 YEAR 2
Q1 45 70

Q2 335 370
Q3 520 590
Q4 100 170
Total 1,000 1,200

YEAR 3
100

1,800

585
830
285

YEAR 4

100
725
1160
215

2,200

The manager wants to forecast demand for each quarter of year 5.
(2600)
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Example

YEAR 1 YEAR 2 YEAR 3 YEAR 4

Seasonal Seasonal Seasonal Seasonal
Demand Factor (1) Demand Factor (2) Demand Factor (3) Demand Factor (4)
45/250 = 70/300 = 100/450 = 100/550 =

45 0.18 o 0.23 ey 0.22 Y 0.18
335/250 = 370/300 = 585/450 = 725/550 =

£ 1.34 11 1.23 1 1.30 e 1.32
520/250 = 590/300 = 830/450 = 1160/550 =

SR 2.08 e 1.97 E 1.84 i 2.11
100/250 = 170/300 = 285/450 = 215/550 =

4 100 0.40 170 0.57 285 0.63 215 0.39

Total 1,000 1,200 1,800 2,200

Average Average Average Average
1,000/4 = 250 300 450 550

Example 8.6

Average Seasonal Factor Quarterly Forecasts for Year 5
(2600/4=650)

Average Seasonal
Quarter Factor Quarter Forecast

0.2043 1 650 x 0.2043 = 132.795
1.2979 2 650 x 1.2979 = 843.635
2.0001 650 x 2.001 = 1,300.06

0.4977 650 x 0.4977 = 323.505
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Causal Forecasting (using Linear Regression)

(xlf,...,xn) Vs -er V)
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Casual Relationship: Profits to Population

5 10 15 20

= BRI ENEMALDRL0
= FERIFE % 0.0506+0.0159%10=0.21

23

Choosing Valid Indicators

« Must be a preceding indicator
AAENFRCEBE
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o Alogical explanation between an indicator and demand

« High correlation between indicator and demand

I ICE CREAM SALES
W SHARK ATTACKS
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Monitoring the Forecast

Error above the
Point beyond a control limit upper control limit Trend

Upper control limit TN

Lower control limit

Cycling Bias (too many points on one side of the centerline)

Conclusion °
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“A good forecaster is not smarter than

everyone else, he merely has his ignorance
better organized” — Anonymous
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