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Introducing myself
• Alex Zabeo

• Senior Researcher, Ph.D. in Computer Science. 
His research activities focus on decision analysis, probabilistic risk assessment 
and life cycle assessment (LCA). 
He has a proven experience in the design and development of standard and 
geographic decision support systems (DSS) and in Multi-Criteria Decision 
Analysis (MCDA) - Fuzzy Logic (FL) - Value of Information (VoI) - artificial 
intelligence (AI) based evaluation methodologies as well as in the design and 
implementation of studies and software related to Life Cycle Assessment (LCA) 
and the management of complex sensor networks and Internet of Things (IoT). 
He led the Decision Support area of several European and national projects. 
He is a founding partner and CTO of GreenDecision Srl www.greendecision.eu

http://www.greendecision.eu/
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Why decision analysis?
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Why decision analysis?

Let’s cut 
this tree 
shading 

my house!
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Why decision analysis?

DOH!
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Why decision analysis?
• “Humans are quite bad at making complex, unaided decisions” 

(Slovic et al., 1977).
• Individuals respond to complex challenges by using intuition 

and/or personal experience

• http://www.ted.com/talks/dan_gilbert_researches_happiness 

http://www.ted.com/talks/dan_gilbert_researches_happiness
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Why decision analysis?
• Would you pay 25€ for a coke?

25
€

No way!
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Why decision analysis?
• Would you pay 25€ for a coke beer?

25
€

Still NO!
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Why decision analysis?
• Would you pay 25€ for a coke beer?

25
€

DOH!
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Structured decision
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Structured decision
• Improves objectiveness
• Decreases uncertainty
• Allows repeatability
• Fosters transparency
• Simplifies group decisions
• Force coherence
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About coherence – Bet 1

30 are RED
balls

60 are either 
yellow or black 
in an unknown 
percentage

Urn with 90 balls

You receive 100€ if 
you draw a red 
ball

You receive 100€ if 
you draw a black 
ball

A B
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About coherence – Bet 2

30 are RED
balls

60 are either 
yellow or black 
in an unknown 
percentage

Urn with 90 balls

$100 if you draw a 
red or yellow ball

$100 if you draw a 
black or yellow ball

A B
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Ellsberg paradox

A B

You believe there are more 
yellow than black balls

A B

>

>
You believe there are 
more black than red 
balls

Therefore more 
black than 
yellow!

BET 1

BET 2
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How to structure decision?
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How to structure decision?
• Understand the problem
• Select alternatives
• Select criteria
• Quantify criteria
• Define the Decision Maker
• Elicit preferences
• Model the process
• Take the decision
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Understand the problem

How to 
get rid of 

it?
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Understand the problem
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Select alternatives

Tear down the 
wall

Smash the 
hive

Set the hive on 
fire

Smoke the hornets 
and 
remove the hive
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Select criteria

Tim
e 

Co
st

Feasibili
ty 
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Quantify criteria

Tim
e 

Co
st

Feasibili
ty 

Hour
s

Euro
s

?
Indicato
rs 
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Define the decision maker

Let’s tear 
down the 

whole 
wall!

I don’t 
think so.

Single 
DM

Group 
DM
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Elicit preferences
Fast and 

funny 
regardless 

of cost!

Cheap 
and safe.
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Model the decision process
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Take the decision

WOO 
HOO!
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Multi Criteria Decision Analysis 
(MCDA)
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Multiple Criteria Decision Analysis
• Methodologies to aid decisions when multiple criteria 
are involved

Decision

Alternatives

Criteria

Preferences
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Multiple Criteria Decision Analysis
•  

Different between 
methods



9-13 June 202513TH VENICE TRAINING SCHOOL

Evaluation/Impact matrix
Buy a car 
example
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Alternatives & criteria
• Alternatives are just labelled criteria configurations

• Criteria selection, quantification and normalization are crucial 
steps

• Aggregation of criteria in the light of DM preferences concerns 
MCDA methodologies
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Criteria organization

Car

Aspect

Colour

Size

Speed

Maximum 
speed

Acceleration 

Costs

Price

Consumption

Spare parts

Reliability Reliability
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Multi Attribute Value Theory
• Value functions – normalization / classification

Todo necio confunde valor y precio - 
Antonio Machado
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Level 1 Level 2 Level 3

Aggregation methods

Car

Aspect

Colour

Size

Speed

Maximum 
speed

Acceleration 

Costs

Price

Consumption

Spare parts

Reliability Reliability

Aggregation 
functions

Criteria 
weights
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An example
Normalization

Aggregation

Preferences

Can you 
spot the 

error?
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MCDA is only a tool not a DM!

Thank you for your 
attention!
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