
Chapter 4 

Forecasting



Learning Objectives

At the end of this lesson, you should be able to:

1. Explain forecasting, the three time horizons and types of 

forecasts

2. Explain when to use each of the four qualitative models

3. Apply the naive, moving average, exponential smoothing, 
and trend methods

4. Compute three measures of forecast accuracy



❏ Disney generates daily, 
weekly, monthly, annual, 
and 5-year forecasts

❏ Forecast used by labor 
management, maintenance, 
operations, finance, and 
park scheduling

❏ Forecast used to adjust 
opening times, rides, shows, 
staffing levels, and guests 
admitted

❏ Use judgmental, economic 
models, moving-averages 
model, regression analysis



Forecasting

What is forecasting?

Art and science of predicting future 

event

May involve historical data (example past 

sales) and projecting into the future with a 

mathematical model

What is the uses of prediction 

(example future demand)

Basis of all business 

decisions -

1. Production Quantity

2. Inventory

3. Personnel

4. Capacity /Facilties

5. etc.



Forecasting Time Horizons

3 months to 3 years

Sales and production planning, 
budgeting

1.Short-range forecast

Up to 1 year, generally less than 3 

months

Purchasing, job scheduling, workforce 

levels, job assignments, production 

levels

2.Medium-range forecast

3. Long-range forecast
More than 3 years

New product planning, facility location, 
research and development



Types of Forecasts

1. Economic forecasts

► Address business cycle – inflation rate, money supply, 
housing starts, etc.

2. Technological forecasts

► Predict rate of technological progress

► Impacts development of new products

3. Demand forecasts

► Predict sales of existing products and services



Seven Steps in Forecasting

1. Determine the use of the forecast

2. Select the items to be forecasted

3. Determine the time horizon of the forecast

4. Select the forecasting model(s)

5. Gather the data needed to make the forecast

6. Make the forecast

7. Validate and implement results



Forecasting Issues

● Forecast not perfect, unpredictable 

outside factors may impact the forecast 

numbers

● Most techniques assume an underlying 

stability in the system

● Product family and aggregated forecasts 

are more accurate than individual product 

forecasts



Forecasting Approaches / Methods

Quantitative methods Uses mathematical models to forecast 

demand 

[Data available - past sales, or variables 

associated] 

Qualitative methods Uses factors such as intuition, emotions, 

opinions personal experience and 

value system 

[situation is vague and little information 

available]



Four Qualitative Methods



Four Qualitative Methods



Five Quantitative Methods for Forecasting

ALL USES DATA - Past demand 

data, or some dependent 

variables data

Time -series models

Associative Models

Technique that uses a series of 

past data

Incorporates variables that might 

influence the quantity forecasted

1. Naive approach

2. Moving Averages

3. Exponential Smoothing

4. Trend Projection

5. Regression Models



Time Series Forecasting

Trend - upward or 

downward movement

Season - day of week, 

month, quarter, etc

Cycles - affecting by 

environment - political, 

etc

Random - blips in data 

caused by chance or 

unknown reasons
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Naive Approach

● Techniques that assumes 
demand in next period is the 
same as demand in most 
recent period

○ e.g., If January sales 
were 68, then February 
sales will be 68

● Sometimes cost effective and 
efficient

● Can be good starting point

What is the forecast for 

week 5, 6, 8 ?

Week Sales (in 

$1000)

Forecast

1 9 -

2 8 -

3 9 -

4 12

5 9

6 12

7 11

8 9



Used if little or no trend

Used often for smoothing

Provides overall impression of data over time

Moving Average Method

A forecasting technique 

that uses the average of 

the n most recent 

periods of data to 

forecast the next period

n = no of periods , example 4, 5, 6, … months



Exercise : Moving Average

Week Sales 3- Week 

Moving 

Average

1 15 -

2 20 -

3 10 -

4 18

5 14

Calculate Forecast value for

Week 4 and Week 5



Example 1:

Donna’s Garden 

Supply wants a 3-

month moving 

average forecast

Question

What is the forecast for next year January?
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● Used when some trend might be present 

○ Older data usually less important

● Weights based on experience and intuition

Weighted Moving Average

Weighted 
moving 
average



4 - 19© 2014 Pearson Education, Inc.

Assign more weight to recent data

WEIGHTS APPLIED PERIOD

3 Last month

2 Two months ago

1 Three months ago

6 Sum of the weights

Forecast for this month =

3 x Sales last mo. + 2 x Sales 2 mos. ago + 1 x Sales 3 mos. ago

Sum of the weights









How we know our forecasting 

model is accurate?

Compare the forecast 

values with the actual 

value

Need to calculate forecast 

error

Forecast error = Actual demand – Forecast value

= At – Ft



Common Measures of Forecasting Error

Mean Absolute 

Deviation (MAD)

Mean Squared Error 

(MSE)

Mean Absolute Percent 

Error (MAPE)



Example : Mean 

Absolute Deviation 

(MAD)



Example : Mean 

Squared Error 

(MSE)



Mean Absolute 

Percent Error (MAPE)









Forecasting in the Service Sector

❏ Presents unusual challenges

❏ Special need for short term records

❏ Needs differ greatly as function of industry 
and product

❏ Holidays and other calendar events

❏ Unusual events






