
FORECASTS

Demand management

• Forecasting

• Order processing

• Forecast is usually wrong

• Do not include safety stock in forecasts

• Separating : 

• normal ; promotional ; launching

• Updating : monthly or more

Characteristics

• Demand patterns to be identified

• Trend

• Seasonality

• Random variation

• Stable versus dynamic

• Dependent versus independent demand



Cooperation
France Supply Chain



FORECASTS

Collection and preparation of 
data

Forecasting techniques

• Qualitative…on judgment

• Extrinsic : external factors

• Intrinsic

• Average demand if quite 
steady

• Moving averages with 
little seasonality

• Exponential smoothing : 
the new data can be 
given any weight wanted



FORECASTS

• Seasonality
• Index

• Forecasts and annual demand 
average

• Deseasonalized demand

• Forecast error

• Mean absolute deviation

• Normal distribution

• Production lead time / Demand 
lead time ratio



Patterns of Demand
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(a) Horizontal: Data cluster about a horizontal line.

Figure 13.1



Patterns of Demand
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(b) Trend: Data consistently increase or decrease.



Patterns of Demand
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FUTURE TIME HORIZON

Short-range forecast

This forecast has a time span of up 
to 1 year but is generally less than 3 
months. It is used for planning 
purchasing, job scheduling, 
workforce levels, job assignments, 
and production levels.     

Medium-range forecast

A medium-range, or intermediate, 
forecast generally spans from 3 
months to 3 years. It is useful in sales 
planning, production planning and 
budgeting, cash budgeting, and 
analysis of various operating plans.    

Long-range forecast

Generally 3 years or more in time 
span, long-range forecasts are used 
in planning for new products, capital 
expenditures, facility location or 
expansion, and research and 
development.   



Patterns of Demand
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(d) Cyclical: Data reveal gradual increases and 

decreases over extended periods.



Demand forecast application

Economic 
forecasts   

Planning indicators
that are valuable in 

helping organizations 
prepare medium- to 

long-range forecasts.   

Technological 
forecasts  

Long-term forecasts 
concerned with the 

rates of technological
progress.   

Demand 
forecasts   

Projections of a 
company’s sales for 
each time period in 

the planning horizon. 



Connection with techniques

To Accompany Krajewski & Ritzman Operations Management: Strategy and Analysis, 
Seventh Edition © 2004 Prentice Hall, Inc. All rights reserved.

TABLE 13.1 DEMAND FORECAST APPLICATIONS

Time Horizon

Medium Term Long Term

Short Term (3 months– (more than

Application (0–3 months) 2 years) 2 years)

Total sales

Groups or families

of products or

services

Staff planning

Production

planning

Master production

scheduling

Purchasing

Distribution

Causal

Judgment

Forecast quantity Individual

products or

services

Decision area Inventory

management

Final assembly

scheduling

Workforce

scheduling

Master production

scheduling

Forecasting Time series

technique Causal

Judgment

Total sales

Facility location

Capacity

planning

Process

management

Causal

Judgment



Qualitative method

• A forecasting technique that uses the opinion of a small group 
of high-level managers to form a group estimate of demand. 

Jury of executive 
opinion  

• A forecasting technique using a group process that allows 
experts to make forecasts.Delphi method   

• A forecasting technique based on salespersons’ estimates of 
expected sales. Sales force composite  

• A forecasting method that solicits input from customers or 
potential customers regarding future purchasing plans. Market survey   



FORECASTS

• Principles 

• Forecasts are usually wrong

• Every forecast should include 
an estimate of error

• Forecasts are more accurate 
for families or groups

• Forecasts are more accurate 
for nearer time periods



FORECASTS

Collection and preparation of data Forecasting techniques

• Qualitative…on judgment

• Extrinsic : external factors

• Intrinsic

• Average demand if quite
steady

• Moving averages with little
seasonality

• Exponential smoothing : the 
new data can be given any
weight wanted



Sum up

ABOUT FORECASTS 
TRENDS

ABOUT TIME WHAT KIND OF 
MEASURES’ APPROACH



Naive 
approach



Moving averages

• A forecasting method that uses an average of the  n  most recent periods of 
data to forecast the next period. 



Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages

Actual patient

arrivals

450 —

430 —

410 —

390 —

370 —

Week

| | | | | |

0 5 10 15 20 25 30

Patient

Week Arrivals

1 400

2 380

3 411

F4 =   397.0

P
a
ti
e
n
t 

a
rr

iv
a
ls



Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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Time-Series Methods
Simple Moving Averages
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WEIGHTED 
MOVING 
AVERAGE



Comparison 

• Moving-average 
methods always lag 
behind when there is 
a trend present, as 
shown by the blue 
line (actual sales) for 
January through 
August. 



Exponential 
Smoothing



Weighted 
exponential 
smoothing

It can be changed to give more weight to recent data (when  
Alpha  is high) or more weight to past data (when  Alpha  is 
low). 



• Better trend identification

• Demand and forecasts are smoothed



Changing 
trend



Time-Series Methods
Exponential Smoothing
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Exponential Smoothing with Trend 
Adjustment Example

α = .2                  β = .4

MONTH (t) ACTUAL DEMAND 
(At)

MONTH (t) ACTUAL DEMAND (At)

1 12 6 21

2 17 7 31

3 20 8 28

4 19 9 36

5 24 10 ?



Exponential Smoothing with Trend 
Adjustment Example (1 of 5)

Table 4.2 Forecast with α = .2 
and β = .4



Exponential Smoothing with Trend 
Adjustment Example (2 of 5)

Table 4.2 Forecast with α = .2 
and β = .4



Exponential Smoothing with Trend 
Adjustment Example (3 of 5)

Table 4.2 Forecast with α = .2 
and β = .4



Exponential Smoothing with Trend 
Adjustment Example (4 of 5)

Table 4.2 Forecast with α = .2 and β = .4

MONTH
ACTUAL 

DEMAND

SMOOTHED 

FORECAST 

AVERAGE, Ft

SMOOTHED 

TREND, Tt

FORECAST INCLUDING 

TREND, FITt

1 12 11 2 13.00

2 17 12.80 1.92 14.72

3 20 15.18 2.10 17.28

4 19 17.82 2.32 20.14

5 24 19.91 2.23 22.14

6 21 22.51 2.38 24.89

7 31 24.11 2.07 26.18

8 28 27.14 2.45 29.59

9 36 29.28 2.32 31.60

10 blank 32.48 2.68 35.16



Seasonal 
indices



Time-Series Methods
Seasonal Influences

Quarter Year 1 Year 2 Year 3 Year 4

1 45 70 100 100

2 335 370 585 725

3 520 590 830 1160

4 100 170 285 215

Total 1000 1200 1800 2200

Seasonal variations   
Regular upward or downward movements in a time series that tie 

to recurring events. 



Seasonal Patterns
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Seasonal Patterns
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Seasonal Index Example (1 of 6)



Seasonal Index Example (2 of 6)



Seasonal Index Example (3 of 6)



Seasonal Index Example (4 of 6)



Seasonal Index Example (5 of 6) Seasonal forecast for Year 4



USING 
REGRESSION 
ANALYSIS FOR 
FORECASTING

• We can use the same mathematical 
model that we employed in the least-
squares method of trend projection to 
perform a linear-regression analysis. 

• The dependent variables that we want 
to forecast will still be  n y . But now 
the independent variable,  x , need no 
longer be time. 

• We use the equation:     n y = a + bx      
where   n y = value of the dependent 
variable (in our example, sales)       a =  
y -axis intercept       b = slope of the 
regression line       x = independent 
variable         



We now deal with the same

mathematical model that we

saw earlier, the least-squares

method. But we use any

potential “cause-and-effect”

variable as x .

And a is = (average y) – b (average x)

Trend projections



Least Squares Example 

YEAR
ELECTRICAL 

POWER DEMAND
YEAR

ELECTRICAL 
POWER DEMAND

1 74 5 105

2 79 6 142

3 80 7 122

4 90 blank blank



Least Squares Example 
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Least Squares Example  



Least Squares Example  Figure 4.5



Least Squares Requirements

We always plot the 
data to insure a linear 

relationship

We do not predict time 
periods far beyond the 

database

Deviations around the 
least squares line are 

assumed to be random



Monitoring and controling forecast

Using a tracking signal is a good way to make sure the forecasting 
system is continuing to do a good job 

even negative or positive

Forecast errors



Choosing a Method
Forecast Error



FORECAST ERRORS MAD



MAPE



COMPARING



Monitoring and Controlling 
Forecasts  

Tracking Signal

• Measures how well the forecast is predicting 
actual values

• Ratio of cumulative forecast errors to mean 
absolute deviation (MAD)

• Good tracking signal has low values

• If forecasts are continually high or low, the 
forecast has a bias error



Monitoring and Controlling Forecasts (2 of 2)

Cumulative error
Tracking signal

MAD
=

(Actual demand in period i - Forecast demad in period i)

| Actual Forecast |

n

=
 −





Choosing a Method
Tracking Signals

Tracking signal = 
CFE

MAD
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Application 



Forecasting in the service sector

Forecasting at McDonald’s, 
FedEx, and Walmart is as 

important and complex as it is 
for manufacturers such as Toyota 

and Dell. 

Specialty retail facilities, such as 
flower shops, may have other 
unusual demand patterns, and 

those patterns will differ 
depending on the holiday

Fast-food restaurants are well 
aware not only of weekly, daily, 
and hourly but even 15-minute 

variations in demands that 
influence sales. Therefore, 

detailed forecasts of demand are 
needed



Services 
again

• Taco Bell now use point-of-sale computers 
that track sales every quarter hour. Taco Bell 
found that a 6-week moving average was the 
forecasting technique that minimized its 
mean squared error (MSE) of these quarter-
hour forecasts. 

• Projections of customer transactions. These 
in turn are used by store managers to 
schedule staff, who begin in 15-minute 
increments, not 1-hour blocks as in other 
industries. The forecasting model has been so 
successful that Taco Bell has increased 
customer service while documenting more 
than $50 million in labor cost savings in 4 
years of use.     





TEST

1- Forecasting time horizons include :

a) long range.

b) medium range.

c) short range. 

d) all of the above.

2- Average demand for iPods in the Rome, Italy, Apple 
store is 800 units per month. The May monthly index 
is 1.25. What is the seasonally adjusted sales forecast 
for May?

a) 640 units 

b) 798.75 units

c) 800 units 

d) 1,000 units

e) cannot be calculated with the information given



To 
continue

3- Qualitative methods of forecasting include:

a) sales force composite. 

b) jury of executive opinion.

c) consumer market survey. 

d) exponential smoothing.

e) all except d

4- The tracking signal is the:

a) standard error of the estimate.

b) cumulative error.

c) mean absolute deviation (MAD).

d) ratio of the cumulative error to MAD.

e) mean absolute percent error (MAPE).



Self test

5-The difference between a moving-
average model and an

exponential smoothing model is that ……

6-Three popular measures of forecast 
accuracy are:

a) total error, average error, and mean error.

b) average error, median error, and 
maximum error.

c) median error, minimum error, and 
maximum absolute error.

d) mean absolute deviation, mean squared 
error, and mean absolute percent error.



Exercice



Another



Seasonal
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