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Forecasters are to blame!

News report on 16 August 2006
A Russian woman is suing weather forecasters
for wrecking her holiday. A court in Uljanovsk
heard that Alyona Gabitova had been promised
28 degrees and sunshine when she planned a
camping trip to a local nature reserve,
newspaper Nowyje Iswestija said.
But it did nothing but pour with rain the whole
time, leaving her with a cold. Gabitova has
asked the court to order the weather service to
pay the cost of her travel.
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1 A brief history of forecasting

2 Forecasting the PBS

3 Forecasting CO2 emissions

4 Forecasting Australia’s population

5 Forecasting peak electricity demand

6 Forecast evaluation

7 Conclusions



Forecasting and the importance of being uncertain A brief history of forecasting 5

What is it?
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What is it?

Clay model of

sheep’s liver

Used by

Babylonian

forecasters

approximately

600 B.C.

Now in British Museum.
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Delphic oracle
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Vagrant forecasters

The British Vagrancy Act (1736)

made it an offence to defraud by

charging money

for predictions.



Forecasting and the importance of being uncertain A brief history of forecasting 8

Vagrant forecasters

Punishment: a

fine or three

months’

imprisonment

with hard labour.

The British Vagrancy Act (1736)

made it an offence to defraud by

charging money

for predictions.
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Reputations can be made and lost

“Tell us what the future holds, so we may know that
you are gods.” (Isaiah 41:23, 700 B.C.)

“I think there is a world market for maybe five
computers.” (Chairman of IBM, 1943)

“Computers in the future may weigh no more than
1.5 tons.” (Popular Mechanics, 1949)

“There is no reason anyone would want a computer
in their home.” (President, DEC, 1977)

“There are four ways economists can lose their
reputation. Gambling is the quickest, sex is the most
pleasurable and drink the slowest. But forecasting is
the surest.” (Max Walsh, The Age, 1993)
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Those “unforeseen events”

Precautions should be taken

against running into unforeseen

occurrences or

events. (Horoscope, New York Times)

We are ready for any

unforeseen event which may or

may not occur.

(Dan Quayle)
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Standard business practice today

Forecast Expenses, Sales and Growth http://www.paloalto.com/ps/bp/features/Forecast_Expenses_Sales_an...

2 of 4 20/10/2006 10:08 AM

View More Detail

View More Detail

View More Detail

Save time with a built-in import from
QuickBooks. Create your financial 
forecasts based on your historical data in 
QuickBooks. Easily import your financials 
with the click of a button from Intuit's
QuickBooks®. If you use US versions of
QuickBooks Pro 2003 - 2005 or 
QuickBooks Premier 2003 - 2005, 
QuickBooks Premier: Accountant Edition 
2003 - 2005, you can easily start your 
business plan by importing your balances. Plan based on your past performance for more 
accurate results.

Graphic Forecaster

Create forecasts visually with a "drag
and drop" graphic forecaster. The
Graphic Forecaster is a simple and 
powerful tool to streamline the 
forecasting process. You can change 
your sales and expenses estimates by 
simply clicking your mouse button to 
move the line on your forecast chart or 
apply a specific growth rate to the 
whole year. Build forecasts using 
visual common sense.

Market Data Included

Market research on virtually every industry is
included. Match your numbers to industry ratios for 
an accurate business plan. This comprehensive 
collection of data and information is integrated 
automatically into your plan.

Need to know what others in your industry are 
spending? What you should spend on marketing? 
What is your initial cost per unit? It's all just a click 
away.

Automatic Charts

All the color charts and graphs you need are
created automatically from your financial forecast. 
As you update your numbers, your charts change 
automatically.

Charts are fully customizable, too: change colors, 
headings, convert from 2-D to 3-D, and much 
more. Charts included in the software:

Start-up
Break-even
Gross Margin
Profits
Sales
Market Analysis
And many more...

Download Free Add-ins
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Standard business practice today

Crystal Xcelsius Showcase - What You Can Build with Crystal Xcelsius http://www.xcelsius.com/Examples/Overview.html
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Xcelsius Showcase 

Showcase Examples 

 
Crystal Xcelsius Showcase
Examples of what you can build with Crystal Xcelsius.

If you cannot open these demos, download the latest version of Macromedia's Flash Player.

Featured Example: Profitability Analysis
 Profitability Analysis

 

This profitability model allows you to create "what-if" scenarios by 
modifying sales growth rate and all other relevant accounts measured as a 
percentage of total sales. This example, built with fictitious data, depicts 
the most relevant accounts of a profit and loss statement, and shows the 
impact of changes on net income. The results change immediately, 
allowing you to create endless what-if scenarios.

 
Download as PowerPoint Download as Flash
Download as PDF Download Source Files
Download as Word  

 

 
 Financial Visual Business Model 

 

Analysis Factory’s ECFO solution helps financial managers present an
accurate, comprehensive, yet easy to understand picture of an
organization’s fiscal and operating condition. ECFO meets many of the
challenges facing the Finance Department of today’s medium to large
companies.

 For more information about this solution, contact Analysis Factory.

 

 Executive Console

 

BrightPoint Consulting’s Executive Console connected to an ERP system
provides a convenient way for executives to monitor various aspects of
their business. This visualization uses composite key performance
indexes that consolidate the multiple key performance indicators (KPIs) for
each of the four departments. Supporting analytics are presented for each
KPI in an easy to read, interactive format, that lets the viewer drill down
into the source ERP data. This design provides executives with a concise
“one-glance” summary of all important business functions.

 For more information about this solution, contact BrightPoint Consulting.

 

 Banking Visual Model 

 

This financial visual model offers a dynamic combination of "what-if" 
scenarios and drill-down features. It covers aspects such as financial 
performance, growth, risk, and market share. Clicking on a specific value 
point shows the viewer the underlying individual report.

 For more information about this visualization, contact a Business Objects sales rep.

 

 Real-time Online Survey

 

This example demonstrates two valuable Crystal Xcelsius 
features: two-way connectivity to an external data source, 
and the integration of multiple analytics into a visual model.
Viewers submit their survey responses to a database where
they are processed, and the aggregated results are returned
real-time to the survey model. Two-way connectivity is ideal
for gathering data from individual viewers, and presenting
real-time results – such as surveys, and forecasting and
planning models. Additionally, this example pulls multiple
Crystal Xcelsius models into a master Crystal Xcelsius
model, an excellent way to deploy visual business models 
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Standard business practice today

Budget Maestro from 2020software.com http://www.2020software.com/products/Budget_Maestro_by_Centage.asp
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Budget Maestro by 
Centage Home

 
Module Information

 • Budgeting and 
Forecasting

 • Revenue Recognition

 • Data Consolidation

 

• Manufacturing Edition 
(Inventory Planning 
with Component 
Costing)

 • Payroll and Benefits 
Planning

 • Capital Asset Planning

 • Debt Management

 • Integrated Financial 
Reporting

 • What-if scenarios

 • Multi-Currency 
Support

 • ERP Interfaces

 

• Connector for Budget 
Maestro (for MS 
Dynamics GP)

 • LinkMaestro for MAS 
90/200

 • Extended Period Pack
 

 

Home > Categories > Business Intelligence and Analytics > Budget Maestro by Centage

 

 

Budget Maestro by Centage
Click here for a free demo 

Application: Business Intelligence and Analytics

 
Price Range: Solutions start at $5K

A huge advance over spreadsheet-based systems, Budget Maestro is a complete solution for
budgeting, forecasting, what-if scenario planning, reporting and analysis. Budget Maestro takes the
pain out of the budgeting process (no tedious data entry and formula verification) while providing
you a tool to more accurately analyze and measure business performance and profitability. Budget
Maestro’s capabilities include:

Budgeting and Forecasting: Budget Maestro utilizes database technology for real-time data
collection and reporting. A common interface for all users fosters collaboration and increases the
accuracy of data entry. There are no formulas or macros to create, no tedious re-keying of data and
no mystery links to chase down and fix. Budget Maestro’s built-in “financial intelligence and
business rules” builds the formulas for you ensuring 100% accuracy.

Revenue Recognition: The Revenue Recognition module automatically calculates the waterfall
effect of multiple revenue streams and of deferred revenue transactions on your Income Statement 
and Balance Sheet. Especially critical when forecasting revenue types, such as Maintenance and
Support contracts, Renewals, Royalties, Recurring Subscriptions, Professional Services. Budget
Maestro simplifies the complex series of calculations and easily integrates the revenue forecast as 
you layer multiple contracts over multiple months and years.

Data Consolidation: Data in Budget Maestro is always consolidated, which saves you time and 
improves vital quality control. The errors and delays long associated with consolidating multiple 
workbooks and spreadsheets are eliminated.

Manufacturing Edition: The Manufacturing edition which includes Inventory Planning with
Component Costing, allows you to accurately forecast finished goods and services that consist of 
multiple components. Costs associated with these components can be tracked at the individual 
component level or by a combination of multiple components and can be set on a unit cost basis. 
All forecasted increases/decreases in costs can be easily applied to determine the impact on your 
bottom line and cash resources. The Inventory Management module gives you the ability to
accurately project inventory requirements and trace the impact of inventory costs on your Balance 
Sheet and Cash Flow statements. This feature can be used for both product and service types. All 
forecasted increases/decreases in costs can be easily applied to determine the impact on your 
bottom line and cash resources.

Payroll and Benefits Planning: A robust payroll module that provides the right tool to accurately 
plan and track your payroll expenditures, including all salary-related expenses, for all employees in 
all periods. It delivers accurate and up to date results in a fraction of the time it takes  using 
spreadsheets. The software will automatically calculate FICA, SUTA, FUTA, payroll taxes by
individual state and country and automatically calculates payroll tax if your fiscal year is not a 
calendar year so that payroll expenditures are accurate.

Capital Asset Planning: The Capital Asset planning feature enables you to forecast your capital
asset requirements today and years out. Easily associate these purchases and related expenses to 
particular departments, projects, etc., so that you can accurately gauge the impact on your Income 
Statement as well as Balance Sheet and Cash Flows.

Debt Management: The Line of Credit feature allows you to forecast your borrowing needs. A 
simple interface guides you through setting up and tracking Lines of Credit (existing and future) 
allowing you to determine when and how much money you can borrow, or when to make additional 
principal payments to keep your Line of Credit "in check". Budget Maestro allows you to set up and
track loans and leases throughout your company. 

Financial Reporting and Analysis: Budget Maestro takes you beyond the reporting limitations of
spreadsheets. Right out-of-the-box, Budget Maestro generates an integrated Income Statement,
Balance Sheet and Statement of Cash Flows perfectly synchronized! Board-ready presentation
style reports using Crystal® Reports are included as well as drill-down to the transaction level
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Standard business practice today

“What-if scenarios” based on assumed and
fixed future conditions.

Highly subjective.

Not replicable or testable.

No possible way of quantifying
probabilistic uncertainty.

Lack of uncertainty statements leads to
false sense of accuracy.

Largely guesswork.

Is this any better than a sheep’s liver or
hallucinogens?
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The rise of stochastic models

1959 exponential smoothing (Brown)

1970 ARIMA models (Box, Jenkins)

1980 VAR models (Sims, Granger)

1980 non-linear models (Granger, Tong, Hamilton,
Teräsvirta, . . . )

1982 ARCH/GARCH (Engle, Bollerslev)

1986 neural networks (Rumelhart)

1989 state space models (Harvey, West, Harrison)

1994 nonparametric forecasting (Tjøstheim, Härdle,
Tsay,. . . )
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Advantages of stochastic models

Based on empirical data

Computable

Replicable

Testable

Objective measure of uncertainty

Able to compute prediction intervals
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Forecasting the PBS
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Forecasting the PBS

Estimation of forward estimates for the
Pharmaceutical Benefit Scheme
Department of Health and Aging

$5 billion budget. Underforecasted by
$500–$800 million in 2000 and 2001.

Thousands of products. Seasonal demand.

Subject to covert marketing, volatile
products, uncontrollable expenditure.

All forecasts being done with the FORECAST
function in MS-Excel applied to 10 year old
data!
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Forecasting the PBS

Estimation of forward estimates for the
Pharmaceutical Benefit Scheme
Department of Health and Aging

We used time series models —
automated exponential smoothing state
space modelling applied to about 100
product groups.

Methodological tools developed in 2002
and published in the International Journal
of Forecasting

Forecast error now a few $million per year.
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Forecasting the PBS
Total monthly scripts: concession copayments

Cardiovascular system drugs

Year

x 
10

00

1995 2000 2005

20
40

60
80

10
0

12
0

14
0

80% prediction intervals
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Forecasting the PBS

Used stochastic models to describe
evolution of sales over time.

Models allowed for time-changing trend
and seasonal patterns.

Stochastic models provide prediction
intervals which give a sense of uncertainty.

Class of models was based on exponential
smoothing.

At the time, exponential smoothing
methods were not thought to be based on
stochastic models.
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Exponential smoothing

Exponential smoothing is extremely
popular, simple to implement, and
performs well in forecasting competitions.
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Exponential smoothing

“Unfortunately, exponential
smoothing methods do not
allow easy calculation of pre-
diction intervals.”

Makridakis, Wheelwright
and Hyndman, p.177.

(Wiley, 3rd ed., 1998)

Exponential smoothing is extremely
popular, simple to implement, and
performs well in forecasting competitions.
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Exponential smoothing

Since 2002. . .

a general class of state space models
proposed underlying all the common
exponential smoothing methods.

analytical results for prediction intervals.

efficient parameter estimation.

objective model selection.

an algorithm for automatic forecasting
using the new class of models.

new results on the admissible parameter
space.
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Forecasting CO2 emissions

Australian Greenhouse Office

Task: produce multi-year forecasts of
Australia’s CO2 emissions with uncertainty
limits.

Problems: very little reliable data. Likely
major changes in technology making
historical data of little value.
Solution: Use judgmental methods
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Forecasting CO2 emissions

Australian Greenhouse Office
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ABS population projections

The Australian Bureau of Statistics provide
population “projections”.
“The projections are not intended as predictions or
forecasts, but are illustrations of growth and change in
the population that would occur if assumptions made
about future demographic trends were to prevail over
the projection period.
While the assumptions are formulated on the basis of an
assessment of past demographic trends, both in
Australia and overseas, there is no certainty that any of
the assumptions will be realised. In addition, no
assessment has been made of changes in
non-demographic conditions.”
ABS 3222.0 - Population Projections, Australia, 2004 to 2101
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ABS population projections

The ABS provides three projection scenarios
labelled “High”, “Medium” and “Low”.

Based on assumed mortality, fertility and
migration rates

No objectivity.

No dynamic changes in rates allowed

No variation allowed across ages.

No probabilistic basis.

Not prediction intervals.

Most users use the “Medium” projection,
but it is unrelated to the mean, median or
mode of the future distribution.
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ABS population projections
Australian total population
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What do these projections mean?
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Annual age-specific population
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Annual age-specific population
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Stochastic population forecasts

Key ideas

Population is a function of mortality,
fertility and net migration.

Build an age-sex-specific stochastic model
for each of mortality, fertility & net migration.
Use the models to simulate future
sample paths of all components.
Compute future births, deaths, net migrants
and populations from simulated rates.
Combine the results to get age-specific
stochastic population forecasts.
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Mortality rates
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Mortality rates
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Fertility rates
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Migration: male
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Forecasts of life expectancy at age 0
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Forecasts of TFR
Forecast Total Fertility Rate
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Population forecasts
Forecast population: 2024
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Forecast population pyramid for 2024, along with 80%
prediction intervals. Dashed: actual population pyramid
for 2004.
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Population forecasts
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Old-age dependency ratio
Old−age dependency ratio forecasts
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Stochastic population forecasts

Forecasts represent the median of the future
distribution.

Percentiles of distribution allow information about
uncertainty

Prediction intervals with specified probability
coverage for population size and all derived
variables (total fertility rate, life expectancy,
old-age dependencies, etc.)

The probability of future events can be estimated.

Economic planning is better based on prediction
intervals rather than mean or median forecasts.

Stochastic models allow true policy analysis to be
carried out.
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The problem

We want to forecast the peak electricity
demand in a half-hour period in ten years
time.

We have ten years of half-hourly electricity
data, temperature data and some
economic and demographic data.

The location is South Australia: home to
the most volatile electricity demand in the
world.

Sounds impossible?
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Demand data
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Demand data
South Australian operational demand (summer 06/07)
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Demand data
SA demand (first 3 weeks of January 2007)
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Demand drivers

calendar effects

prevailing weather conditions (and the
timing of those conditionals

climate changes

economic and demographic changes

changing technology

Modelling framework

Semi-parametric additive models with
correlated errors.
Each half-hour period modelled separately.
Variables selected to provide best
out-of-sample predictions for 2005/06 summer.
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Predictions
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Peak demand distribution
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Peak demand distribution
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Forecasting peak electricity
demand

We have forecast the extreme upper tail in ten
years time using only ten years of data!

This method has now been adopted for the official
South Australian, Victorian and Western Australian
peak electricity demand forecasts.

Method could also be used for short-term demand
forecasting, if we add a model for correlated
residuals.

Provides way to analyse probability of coincident
peaks across different interconnected markets.

Could be extended to whole year, providing
probabilistic forecasts of total energy requirements.
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Forecast evaluation

Ensure you have a systematic evaluation
process.

Check past forecasts against actuals.
Check forecast driver variables against
actuals.
Measure bias and variability.

Definitions

ã Bias: systematic under- or over-estimating
future value. Usually due to the method.

ã Variability: random (unpredictable)
errors. Usually due to the data.
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Bias and variability
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Bias and variability

Forecast bias is due to problems with the
forecasting method:

Forecast method inappropriately chosen.

Data changes around time of forecast the
method does not allow for this change.

Forecast variability is due to unexplained
variation in the data:

There are predictable sources of variation
in the data that have not been included in
the model.

There is unpredictable (random) variation
in the data.
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Bias and variability

Measure of bias
Average of forecast errors.

Measure of variability

Average of absolute (or squared) forecast
errors.

If you don’t use systematic forecast
evaluation, you will never learn from your
mistakes!



Forecasting and the importance of being uncertain Forecast evaluation 63

Bias and variability

Measure of bias
Average of forecast errors.

Measure of variability

Average of absolute (or squared) forecast
errors.

If you don’t use systematic forecast
evaluation, you will never learn from your
mistakes!



Forecasting and the importance of being uncertain Forecast evaluation 63

Bias and variability

Measure of bias
Average of forecast errors.

Measure of variability

Average of absolute (or squared) forecast
errors.

If you don’t use systematic forecast
evaluation, you will never learn from your
mistakes!



Forecasting and the importance of being uncertain Conclusions 64

Outline

1 A brief history of forecasting

2 Forecasting the PBS

3 Forecasting CO2 emissions

4 Forecasting Australia’s population

5 Forecasting peak electricity demand

6 Forecast evaluation

7 Conclusions



Forecasting and the importance of being uncertain Conclusions 65

Useful resources

Organization:

ã International Institute of Forecasters.

Websites:

ã www.forecasters.org
ã www.forecastingprinciples.com

Conferences:

ã Forecasting Summit. September 2008, Boston.

Journals:

ã International Journal of Forecasting
ã Foresight

Links to all of the above at www.forecasters.org.
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