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Key Considerations 

Forecasts drive the planning, operation, and 
t l f ti l i ti h icontrol of entire logistics chain

• Good forecasts can lead to
Reduced inventory costs.
Increased customer satisfactionIncreased customer satisfaction
Lower overall personnel costs
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Forecasting Management Tools

Forecasting managerial approach
Forecasting performance measurement
Forecasting techniquesForecasting techniques
Forecasting system
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Definition

Demand vs Sales
Demand forecasting vs Demand Planning vs g g
Demand Management
Sales forecasts vs Sales plan vs Sales TargetsSales forecasts vs Sales plan vs Sales Targets
Bill-to-customer (Sold-to-customer) vs Ship-
to customerto-customer
Independent Demand, Dependent Demand, 

d D i d D dand Derived Demand
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Definition

• Demand Forecasting: The prediction, projection or 
estimation of expected demand over a specified futureestimation of expected demand over a specified future 
time period.

• Demand Planning: uses the demand forecast (statistical 
forecast) as the base for its plan and provides direction onforecast) as the base for its plan and provides direction on 
how the forecasts will be consumed through the business. 
Demand Planning allows you to make accurate customer 
d d di ti l hi t i l d tdemand predictions, leverage historical product 
performance, manage inventory replenishment with 
forecasting, and see how price changes affect product 
gross margins.

• Demand Management: The function of recognizing all 
demands for goods and services to support the marketdemands for goods and services to support the market 
place. It involves prioritizing demand when supply is 
lacking. Proper demand management facilitates the 
planning and use of resources for profitable businessplanning and use of resources for profitable business 
results.
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Elements of Forecasts

Forecasts level: product family, product 
groups product itemsgroups, product items
Customer group (type, region, zone, 
i di id l)individual)
Time horizon
Time bucket
Time intervalTime interval
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A Hypothetical Business Case

• The BU is a company manufacturing and distributing  
household products to a network of retailers locatedhousehold products to a network of retailers located 
all over Thailand.

• The company operates two plants, one in 
Samutprakarn and one in Lumpoon.

• The two plants have the same type of machines, 
meaning that both plants can produce exactly themeaning that both plants can produce exactly the 
same product items.

• About 50% of raw materials are available in ThailandAbout 50% of raw materials are available in Thailand 
while the remaining must be imported by sea from 
the US requiring procurement lead time of approx. 2 
monthsmonths.

• The products can be categorized into two major 
product families.product families.
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Finished Goods

• How many units of each product item must 
be produced at each plant the followingbe produced at each plant the following 
week?
H t k d d t f• How many trucks do we need to prepare for 
delivery products from plants to retailers? 8



Planning Levels

 Time 
horizon 

Time 
bucket 

Product Customer 

Strategic > 1 year year, 
month

family region 
month

Tactical 3 months-1 month, group zone 
year week

Operational 1 week week day item zoneOperational 1 week-
1month 

week, day item zone, 
individual 
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Product Aggregation
Total 

companyTop Down

Business 
Unit

Product familyProduct family

Product subfamily

Model/brand

Package size

SKU

SKU by customer Bottom Up
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Forecasting Requirements 

Marketing Finance Production Logistics
Needs Annual plans for 

ti l
Projecting cost 

d fit l l
Planning facility 
d l t d

Planning facility 
d l t dpromotional 

efforts and 
pricing

and profit levels development and 
production runs

development and 
distribution 
operation

Level Product or 
product line

Corporate, 
division, product 
line

Product item Product by 
location

Horizon Annual 1-5 years 1-3 years, 1-6 
months

Annual, monthly, 
daily, weekly

Interval Monthly or 
quarterly

Monthly or 
quarterly

Monthly or 
weekly

Monthly, weekly, 
or daily
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Who Should Be Taking Up the 
Forecasting Functions ?Forecasting Functions ?

Source: WHERE SHOULD THE FORECASTING FUNCTION RESIDE? BY Larry Lapide, AMR Research
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Forecasting Managerial Approach

How we organize and how we efficiently 
and effectively conduct the business ofand effectively conduct the business of 
developing and using sales forecasts
Independent formIndependent form
Concentrated form
Negotiated formNegotiated form
Consensus form
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Forecasting Techniques

Expert judgment or Qualitative 
forecasting
Causal Methods i e regressionCausal Methods i.e. regression 
analysis

l h dHistorical Projection Methods i.e. 
smoothing methodsg
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Expert Judgment

Advantage
Ability to predict changes in sales patternsAbility to predict changes in sales patterns
Allow decision-makers to incorporate rich data consisting of 
their intuition, experience, and expert judgementj g

Disadvantage
Inability to process large amount of complex information
Political factors
To justify rather than to understand
Influence of moods & emotionInfluence of moods & emotion
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Expert Evaluation Techniques

Jury of executive opinion: powerful member will 
dominate the discussion & dispersion of forecastingdominate the discussion & dispersion of forecasting 
accountability

Delphi method: not willing to seek additional informationDelphi method: not willing to seek additional information
Sales Force Composite: lack of training, political 

pressues between trade partnerspressues between trade partners
Market Research

16



Causal Methods

Regression Analysis
Y = a0 + a1X1 + a2X2 + ….

Causal relation between X’s and Y
Effects of external factors
Long term and aggregate forecastsLong-term and aggregate forecasts
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Regression

Annual sales 
Rainfall

Per capita 
Year of umbreallas 

(10,000 units)

Rainfall 
(inches)

income 
(10,000 baht)

2000 14 7 62000 14 7 6
2001 15 7 8
2002 16 5 102002 16 5 10
2003 17 4 12
200 20 3 12004 20 3 15
2005 21 3 17
2006 24 1 20
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Regression

• Effect of Rainfall and Income factors
Sales = 7.357 + 0.186 Rainfall + 0.795 Income
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Regression

Year
Annual sales 
of umbreallas Rainfall 

(inches)

Per capita 
income 

(10,000 units) (inches) (10,000 baht)
2000 14 7 6
2001 15 7 8
2002 16 5 10
2003 17 4 12
2004 20 3 15
2005 21 3 17
2006 24 1 20
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Regression

• Effect of Rainfall onlyy
Sales = 24.884 - 1.573 Rainfall
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Historical Projection Methods

Availability of a large amount of historical sales 
datadata
Existing demand patterns will continue in the 
ffuture
Short-range forecasting
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Time Series Forecasting Techniques

Endogenous techniques: look at only the 
tt f t l l hi tpatterns of actual sales history

Four basic time-series pattern
Level
Trend
Seasonality/Cycles
Noise ?
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Components of a Time Series

Time 

Linear trend and seasonality time series
series
value

Linear trend time series
Future

Linear trend time series

A stationary time series

Time 24



Stationary Forecasting  Models

• In a stationary model the mean value of the time 
series is assumed to be constant.

• The general form of such a model isg

Where: yt = β0 + εt
• The values of εt are assumed 

to have a mean of 0.
yt =  the value of the time series at time period t.

β0 =  the unchanged mean value of the time series.
ε = a random error term at time period tεt = a random error term at time period t.
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Moving Average Methods 

• The last period technique (Naïve technique)p q ( q )
The forecast for the next period is 
the last observed value

tt AF =+1 tt +1

t t+1t t+1 t t+1t t+1
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Moving Average Methods 

• The moving average methodThe moving average method
The forecast is the average of 
the last n observations of the 
time series.time series.
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Moving Average Methods 

• The weighted moving average method
More recent values of the time series 

get larger weights than past values when performing 
the forecast.
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Example
Week Demand Last Period 2 Period Moving 4 Period Moving

1 415
2 236 415.0
3 348 236.0 325.5
4 272 348.0 292
5 280 272.0 310 317.8
6 395 280.0 276 284.0
7 438 395.0 337.5 323.8
8 431 438.0 416.5 346.3
9 446 431.0 434.5 386.09 446 431.0 434.5 386.0

10 354 446.0 438.5 427.5
11 529 354.0 400 417.3
12 241 529.0 441.5 440.0
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The Exponential Smoothing Technique

• This technique is used to forecast stationary q y
time series.

• All the previous values of historical data 
affect the forecast.
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The Exponential Smoothing Technique

Define:
Ft+1  = the forecast value for time t+1

At = actual demand at time t

ttt FAFF α )( t1 −+=+

α =  smoothing constant (between 0 and 1)
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An initial “forecast” is needed to start the 
process. 31



The Exponential Smoothing Technique
Smoothing Effectg

• A small α provides a lot of smoothing.
• A large α provides a fast response to the 

t h i th ti i drecent changes in the time series and a 
smaller amount of smoothing.g
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Example
Alpha 0.1 0.3 0.5 0.7 0.9

Week Demand Alpha0.1 Alpha0.3 Alpha0.5 Alpha0.7 Alpha0.9
1 415
2 236 415.0 415.0 415 415 415
3 348 397 1 361 3 325 5 289 7 253 93 348 397.1 361.3 325.5 289.7 253.9
4 272 392.2 357.3 336.8 330.5 338.6
5 280 380.2 331.7 304.4 289.6 278.7
6 395 370.2 316.2 292.2 282.9 279.9
7 438 372.6 339.8 343.6 361.4 383.5
8 431 379 2 369 3 390 8 415 0 432 58 431 379.2 369.3 390.8 415.0 432.5
9 446 384.4 387.8 410.9 426.2 431.2

10 354 390.5 405.3 428.4 440.1 444.5
11 529 386.9 389.9 391.2 379.8 363.1
12 241 401.1 431.6 460.1 484.2 512.4
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Time Series with Trend & Seasonality

• Time series with Trend:
Holt’s Model.

• Time series with Trend & Seasonality:Time series with Trend & Seasonality:
Winter’s Model.
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Demand Forecast Applications

Time HorizonTime Horizon

Medium Term Long Term
Short Term (3 months– (more than

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

Total sales
Groups or families
of products or

Forecast quantity Individual
products or
services

Total sales

of products or
services
Staff planning
Production

services

Decision area Inventory
management
Fi l bl

Facility location
Capacity

planning
Master production
scheduling
Purchasing

Final assembly
scheduling
Workforce
scheduling

planning
Process
management

Purchasing
Distribution

Causal

scheduling
Master production
scheduling

Forecasting Time series
t h i C l

Causal
Judgmenttechnique Causal

Judgment
Judgment
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Evaluating the performance of 
Forecasting TechniquesForecasting Techniques

• Several forecasting methods have been 
t dpresented.

Whi h f th f ti th d• Which one of these forecasting methods 
gives the “best” forecast?
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Performance Measures

• Generally, to evaluate each forecasting method:

Select an evaluation measure.

Calculate the value of the evaluation measure using the forecast 
error equation

FAe

Select the forecast with the smallest value of the evaluation 

ttt FAe −=

measure.
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Performance Measures

Σ(et)2
MSE =MAD =

|et|Σ
nMSE =

Mean Squared Error

MAD n
q

Mean Absolute Deviation

Σ |e | A
MAPE =

nΣ |et| 
n

At X 100

Mean Absolute Percentage Error

BIAS =
et
n

Σ

Bias
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Usage Of Forecasting Techniques

Mentzer, John T. and Kenneth B. Kahn, "Forecasting Technique Familiarity, Satisfaction, Usage, and Application," Journal of Forecasting, 14 (No. 5, 1995), 
465-476. 
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Satisfaction With Forecasting 
TechniquesTechniques

Mentzer, John T. and Kenneth B. Kahn, "Forecasting Technique Familiarity, Satisfaction, Usage, and Application," Journal of Forecasting, 14 (No. 5, 1995), 
465-476. 
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Accuracy of Forecasting Techniques

Mentzer, John T. and Kenneth B. Kahn, "Forecasting Technique Familiarity, Satisfaction, Usage, and Application," Journal of Forecasting, 14 (No. 5, 1995), 
465-476. 
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Adopted Measures of Forecast Accuracy

Mentzer, John T. and Kenneth B. Kahn, "Forecasting Technique Familiarity, Satisfaction, Usage, and Application," Journal of Forecasting, 14 (No. 5, 1995), 
465-476. 
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Forecasting Systems

Key PrinciplesKey Principles
Sales forecasting system should serve as a 
communication vehicle between users and developers 
f f tof forecasts

• The whole business entity operates with a single set 
of operational numbers.of operational numbers.

• Demand manager proposes a demand plan with 
inputs from various departments that is reviewed for 
consensus on a continuing basisconsensus on a continuing basis

Integration of forecasting systems with other corporate 
systems
Sophisticated report generation systemsSophisticated report-generation systems
Sophisticated data warehouse systems that allow forecasts to 
be updated in real time
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Forecast Improvement Tactics

Forecasts are always wrong !!!y g
Aim is not to obtain perfect forecasts, but to try the 
best to improve forecast accuracy & to be 
systematically concerned with the impacts of thesystematically concerned with the impacts of the 
forecast inaccuracy
Develop forecasting flexibility
Tracking and Understanding Forecast Errors
Demand Segmentation
Understanding of Impacts of Marketing InitiativesUnderstanding of Impacts of Marketing Initiatives
Incorporate as much causal information and 
system status through information technologies i.e. 
POSPOS
Joint forecasting i.e. CPFR
Demand ManagementDemand Management
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Demand Forecasts System

Alasair Ross (2004).  “Why bad forecasts can be good for business”. 45
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47Panayiotou et al .  (2006). “Re-engineering of the forecasting process in a Greek wood-processing company”



Investment in Demand Forecasting Process

• A well-designed system requires 1-2 hour per month 
of marketing and sales professionals’ timeof marketing and sales professionals  time

• Investment in a full-time demand manager(s) is 
needed

• About 2-3 hours per month is required of senior sales 
and marketing executives
I t t i f ti t• Investment in forecasting system

Crum, Collin et al. Demand Management Best Practices, 2003. 48



Segmenting Demand
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Collaborative Planning, Forecasting and 
Replenishment (CPFR))

a web-based standard that enhances VMI and CR by 
incorporating joint forecastingincorporating joint forecasting
parties exchange electronically a series of written 
comments and supporting datapp g
coordinate joint forecasts by concentrating on 
differences in forecast numbers
systems need to be designed to allow data verification 
and ensure standard practices of coordination
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Promotion on Sales

Robert Brown (1973).  “A model for measuring the influence of promotion on inventory and consumer demand”. 52



Promotion on Sales

Robert Brown (1973).  “A model for measuring the influence of promotion on inventory and consumer demand”. 53



New Products: Merchandise Test

• A large specialty women’s apparel retailer 
with net sales in 1993 exceeding $1 billionwith net sales in 1993 exceeding $1 billion 
and with more than 1000 stores dispersed 
throughout the U.S. 

• When this retailer conducts a merchandise 
test, they select 25 stores whose total sales 
are closest to average store sales for theare closest to average store sales for the 
chain.

• Product tests are conducted at these stores• Product tests are conducted at these stores, 
usually one year prior to full introduction.
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New Products: Merchandise Test
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Lack of Alignment

• In the mid-90’s, Volvo was faced with a problem 
when the company found itself with an excessive p y
inventory of green cars in the middle of the year. 
Eager to get rid of this inventory, the sales and 
marketing group started aggressively offering special marketing group started aggressively offering special 
deals, discounts, and rebates on green cars to the 
distributors. The good news was that the scheme 
worked, and green cars started to sell. The bad newsworked, and green cars started to sell. The bad news 
was that the supply chain planning group, not 
recognizing that such deals were in place, 
erroneously thought that customers finally likederroneously thought that customers finally liked 
green cars. As sales of green cars increased rapidly, 
they decided to produce even more green cars to 
meet the seemingly increased demand The endmeet the seemingly increased demand. The end 
result was that Volvo was left with a huge inventory 
of green cars at the end of the year.

Hau L. Lee (2001), Ultimate Enterprise Value Creation Using Demand-Based Management. 56



Common Mistakes in Forecasting

• Unclear definition of forecast accuracy
• Lack of ongoing and rigorous process of forecast error• Lack of ongoing and rigorous process of forecast error 

measurement
• Lack of organizational acceptance of the need for accurateLack of organizational acceptance of the need for accurate 

forecast
• Forecasts are developed at a level of detail that is 

actionable
• Lack of clear organizational ownership of forecasts that 

are generatedare generated
• Lack of clear rewards and incentives for forecast accuracy
• Failure to understand the underlying patterns and the• Failure to understand the underlying patterns and the 

reasons
• Failure to involve senior executives in the forecasting 

process
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Forecasting Management

Objectives and application of forecasts
Forecast owners
Process for reviewing and approving forecastsg pp g
Single set of consistent forecasts
Sufficient analytical supportSufficient analytical support
Tracking of forecast performance
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