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Applied Information Economics

Putting What Works Together

• Deciding How to Decide

The Meta-Decision

• How to Measure Anything

Overcoming the Illusion of Intangibles

• Applied Information Economics

Putting What Works Together
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How to Measure Anything

Reviewing Where We Are

Expert Intuition

Bad                Good

1    2    3    4     5

Qualitative
(soft scores or “high/medium/low”)

SP(xi|yj)

Quantitative & Probabilistic
(statistical, actuarial, 

simulations, etc.) 

Accounting-style 
Cost estimate analysis 

(point estimates, deterministic)
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Calibrate: 
Improving Expert 

Judgment

Measure:
Empirical 
Methods

Model:
Uncertainty Math

Optimize:
Risk/return 
tradeoffs

Applied 
Information 
Economics

Model: Doing Math with Uncertainty

• Probabilities and Monte Carlo simulations

• Computing risk and the value of information

Calibrate: Improving Expert Judgement

• Calibration training of individual experts

• Weighting experts by tracking performance

• Controlling for inconsistency

Measure: Empirical Methods

• Conventional statistical methods

• Bayesian methods

Optimize: Risk/Return tradeoffs

• Evaluating individual investment/project decisions

• Project/Portfolio optimization

The Components of AIE

Decision Making Based Only On Methods That Work



© Hubbard Decision Research, 2020

Optimize the decision

Define the decision

Compute the value of additional information

Model the current state of uncertainty

No
Yes

Is there significant value to more 

information?

Measure where the information value is high

Calibrate ExpertsAIE can quantify 
anything and then 
optimizes decisions 
by focusing 
measurements 
where they matter 
most.

Applied Information Economics Training



© Hubbard Decision Research, 2020

Productivity 

Improvement
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$50 $60 $70$40$30

NPV

$0M $1M $2M$-1M$-2M

Delivery Date 

(Weeks)

3 4 521

$30 $35$25$20 $40 20%

Cost ($MM)

Customer 

Retention 

($MM)

Evaluating the Meta-Decision Options

The Monte Carlo Simulation

Society of Petroleum Engineers (2000)

The Application of Probabilistic and Qualitative Methods to Asset 
Management Decision Making

G. S. Simpson, F. E. Lamb, J. H. Finch, and N. C. Dinnie
Abstract
Interviews have been conducted with decision-makers in most of the operating 
companies active in the UK North Sea. The data generated by these interviews defines 
industry current capability in decision analysis. The extent to which each company uses 
the techniques which comprise current capability defines a rank list representing 
relative level of sophistication in decision analysis. This rank list is then correlated with 
other rank lists based on common measures of business performance to establish the 
value, to companies, of adopting best (or, at least, better) practice in decision capability.

When missions experience cost growth, cost estimators are often criticized for 
underestimating the cost of missions in the early conceptual design stage. The final 
spacecraft and instrument payload configuration at launch, however, can be 
significantly different as the project evolves, thereby leading to cost “growth” as 
compared to these lower initial estimates. In order to make a more robust initial 
estimate, historical mass, power, data rate, and growth rates can be used to provide a

SSCAG/SCAF/EACE Joint International Conference (2008)

An Assessment of the Inherent Optimism in Early Conceptual 
Designs and Its Effect on Cost and Schedule Growth

D. Bearden, C. Freaner, R. Bitten, and D. Emmons

Abstract
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When expert performance is tracked, they have a much lower chance of 
being right than they expect
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Expert Overconfidence

Expert Calibration: Overconfidence

Training Subject Matter Experts to Be More Realistic When Assessing Uncertainty

Initial 90% 
Confidence Interval

Calibrated 90% 
Confidence Interval
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Reduction in Errors 

R&D Portfolio Priorities

Battlefield Fuel Forecasts

IT Portfolio Priorities

Cancer patient recovery

Changes in stock prices

Mental illness prognosis

Psychology course grades

Business failures

0% 10% 20% 30%

My 
Studies

Other 
Published 

Studies

Methods that statistically “smooth” estimates of experts show reduced error in 
several studies for many different kinds of problems.
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Expert Calibration: Consistency

Measuring and Reducing the Inconsistency of Experts
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Tetlock also looked at what improved 
forecasting.

He tracked 743 individuals who made at 
least 30 forecasts each over a 2-year 
period.

He determined factors that made the 
biggest difference in the performance of 
forecasting.

Probabilistic Training

• Subjects were trained in basic inference methods, using reference classes, and avoiding common errors and biases.

Teams and Belief Updating

• Teams deliberated more and individuals were willing to update beliefs based on new information.  

Selecting the Best

• Brains matter. Both topic expertise and overall IQ were the best predictors of performance.

Expert Calibration: Comparing Experts

Measuring and Improving Expert Estimation and Forecasting Performance
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How to Aggregate Experts

Expert Calibration: Comparing Experts
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• The formula for the value of information has been 

around for many decades but still mostly unheard of 

in the parts of business where it might do the most 

good.

• AIE uses methods to systematically apply this even 

in decisions with many interacting variables.

• This has profound effects on what to measure and 

how.

The Value of Information

IEEE Transactions on Systems Science and Cybernetics (1966 )

Information Value Theory

Ron Howard
Abstract
The information theory developed by Shannon was designed to place a 

quantitative measure on the amount of information involved in any 

communication. The early developers stressed that the information 

measure was dependent only on the probabilistic structure of the 
communication process. For example, if losing all your assets in the stock
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OR, in its simplest form:

“The cost of being wrong times the chance of being wrong”
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The Measurement Inversion

• Initial cost

• Long-term costs

• Cost-saving benefit other than labor 
productivity

• Labor productivity

• Revenue enhancement

• Technology adoption rate

• Project completion

Lowest
Information Value

Highest Information 
Value

Most Measured

Least Measured

In a business case, the economic value of measuring a variable is usually inversely 

proportional to the measurement attention it typically gets.

A Common IT Project Example

Why are Measurement Priorities Backwards?
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P(X)P(Y|X)

P(Y)

P(X)P(Y|X)

SP(Y|Xi) P(Xi)
iP(X) = the probability of X

P(X|Y) = the probability of X given the condition Y

S P(Y | Xi) P(Xi) = the sum of the probability of Y under each possible condition

Bayes Theorem: ==P(X|Y)

“Bayesian” methods in statistics use new information to update prior knowledge. 

It can answer “What is the chance of X is true if I see Y?”

The Methods of Measurement
A Fundamental Equation for Measurement Methods
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Quantifying Risk Aversion

Which projects 
should I prioritize?

How big should the 
factory be?

How much should I 
spend to mitigate 

risk?

Should I wait to 
invest in this new 

technology?

What Risks Are We Willing to Accept?
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Decision makers are also inconsistent 
regarding their own aversion to risk.

The Psychology of Risk Aversion

Why Does Our Risk Tolerance Change?

Neuron Vol. 47, (2005): 763–770

The Neural Basis of Financial Risk Taking 
Camelia M. Kuhnen and Brian Knutson

Abstract
Investors systematically deviate from rationality when making financial decisions, yet 
the mechanisms responsible for these deviations have not been identified.
Using event-related fMRI, we examined whether anticipatory neural activity would 
predict optimal and suboptimal choices in a financial decision-making task. We 
characterized two types of deviations from the optimal investment strategy of a rational 
risk-neutral agent as risk-seeking mistakes and risk-aversion mistakes. Nucleus 
accumbens activation preceded risky choices as well as risk-seeking mistakes, while 
anterior insula activation preceded riskless choices
as well as risk-aversion mistakes. decision making.

Factor Risk Aversion

Being around smiling people

Recalling an event causing fear

Recalling an event causing anger

A recent win in an unrelated decision

A recent loss in an unrelated decision
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-40 -20 0 20 40 60 80 100

-40 -20 0 20 40 60 80 100

Quantifying Risk Aversion

Average Net: $31.3 million
Chance of loss: 18%

Average Net: $25.9 million
Chance of loss: 1%

Net Gain ($ million)

Project A

Project B

?

An Example of Risk-Return Dilemma
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Review of The Process

Pulling It All Together

Optimize the decision

Define the decision

Compute the value of additional information

Model the current state of uncertainty

No
Yes

Is there significant value to more 

information?

Measure where the information value is high

Calibrate Experts
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What Following Courses Will Cover

Connecting the Training and the AIE Method

Optimize the decision

Define the decision

Compute the value of 
additional information

Model the current state 
of uncertainty

Measure where the 
information value is high

Calibrate 
Experts

Decisions Under 
Uncertainty

Calibration 
Training

Empirical 
Methods

Monte Carlo 
Simulations in 

Excel
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Over the last 20 years, AIE has also been applied to other decision analysis problems in all areas of 

Business Cases, Performance Metrics, Risk Analysis, and Portfolio Prioritization.

• Prioritizing IT portfolios

• Risk of software development

• Value of better information

• Value of better security

• Risk of obsolescence and optimal 

technology upgrades

• Value of infrastructure

• Performance metrics for the 

business value of applications

IT

• Infrastructure upgrades

• Risk of mine flooding

Engineering

• Movie/film project selection

• New product development

• Pharmaceuticals

• Medical devices

• Publishing

• Real estate

Business Government & Non Profit

• Environmental policy

• Sustainable agriculture

• Procurement methods

• Grants management

Military

• Forecasting battlefield fuel consumption

• Effectiveness of combat training to 

reduce roadside bomb/IED casualties

• R&D portfolios

Past Uses of Applied Information Economics

A Variety of Industries, Decision Problems and Scope of Effort
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HDR Model

Experts

Perfect 2x over 3x over 4x over

Life Technologies, Inc.
Forecasting first- and 
second-year revenue of 
new products in the 
biotech lab equipment 
industry.

76% reduction in 
forecasting error

US Marine Corps
Forecasting fuel for the 
battlefield

According to the USMC’s own calculations: A 50% reduction in forecasting error 
resulting in $100 million annual savings in reduced fuel and operational costs.  

Measuring the Performance of a Model

AIE vs. Previous Client Models
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Every component of AIE is based on methods that showed measurable improvements on expert 

intuition — over a large number of trials and reported in peer-reviewed journals.

AIE explicitly addresses the measurement inversion problem by computing the value of information as 

a basis for all measurements.

AIE quantifies uncertainty and risk in a manner that is mathematically meaningful (i.e. can be used in 

probabilistic models).

With well over 100 examples from a variety of industries, the method has become well-defined and 

repeatable.

Summary

Major Benefits of Applied Information Economics
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How to Measure Anything: An Executive Overview of AIE

Live Workshop

Now, you can take your final review questions for the entire 

course.

This concludes the course How to Measure Anything: An 

Executive Overview of Applied Information Economics.


