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DECISION-MAKING 

PROBLEM

Group	decision-
making	context

Muti-attribute	utility	
theory	(MAUT)

Partial,	imprecise	or	
incomplete	 information

Vetoes

• Extension	of	the	additive	model	(MAUT)	to	deal	with	vetoes
• Dominance	measuring	methods	à ranking	of	alternatives
• Ranking	aggregation	(order	explicit	algorithm)	à group	ranking

Methodology
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EUROPEAN	PROJECTS

• MOIRA, 4th EU Framework Programme. 1996-1998.
• COMETES, International Cooperation Programme INCO-

COPERNICUS. 1998-2001.
• EVANET-HYDRA, 5th EU Framework Programme. 2001-2004.
• EURANOS, 6th EU Framework Programme, 2004-2008.

ILLUSTRATIVE	EXAMPLE	

Selection of optimal remedial strategies for restoring
radionuclide contaminated aquatic ecosystem and
drainage areas
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LAKE	PALANCOSO	(EXTREMADURA,	SPAIN)

Surface	area of	roughly 100,000	m2

Catchment area is 5	times	the size of	the lake
Depth is highly variable	over the year
Situated at	270	m	above sea	level

Not a	source of	drinking water,	
Status	of	special protection area for birds

Attracts a	lot of	tourists,	due to	birdwatching,	some of	the birds being in	danger
of	extinction.

Hypothetical severe accident at	the Almaraz	nuclear	power plant (Spain).

Contamination with Cs137 between 104		and	105		Bq/m2

Sr90 around	3.000	Bq/m2.	
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4. Quantifying DM’s preferences: Experts
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4. Quantifying DM’s preferences: veto values
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Veto	range:

Adjust	range:

Veto	function Adjust	function



Example	(adjust	function)
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4. Quantifying DM’s preferences: veto values

Adjust functions

Veto ranges
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5. Evaluation of alternatives: Extension of the Additive model

The adaptation of the additive multi-attribute utility function to account
for the veto and adjust functions is:

s refers to the s-th DM,
is the weight of the j-th attribute for the s-th DM,
is the value output by the veto function for the alternative Ai,
is the value output by the adjust function for the alternative Ai in
the attribute Xj, and
is the component utility corresponding to the performance xij.

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



INDEX

1. Introduction

2. Problem structuring

3. Countermeasures and their impacts

4. Quantifying DM’s preferences (component utilities,

weights and vetoes)

5. Evaluation of alternatives (dominance measuring

methods)

6. Aggregating the rankings

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



5. Evaluation of alternatives: Dominance measuring methods

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



5. Evaluation of alternatives: Dominance measuring methods

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



5. Evaluation of alternatives: Dominance measuring methods

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



INDEX

1. Introduction

2. Problem structuring

3. Countermeasures and their impacts

4. Quantifying DM’s preferences (component utilities,

weights and vetoes)

5. Evaluation of alternatives (dominance measuring

methods)

6. Aggregating the rankings

Veto	values in	GroupDecisionMaking with Incomplete Information
withinMAUT



6. Aggregating the rankings to derive a group ranking

Stochastic	
optimization	

search

Kemeny optimal aggregation (Kemeny, 1959): optimizes
the average Kendall distances between a candidate
aggregate list and each of the input lists.

Computing	the	Kemeny optimal	aggregate	is	NP-hard

Stochastic	search	algorithms	based	on	the	
cross	entropy	Monte	Carlo	approach

Order	explicit	algorithm	(Lin	and	Ding,	2009)

Provides	an	alternative	for	finding	an	optimal	solution	while	
circumventing	the	combinatorial	nature	of	the	problem.
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