@GI&T Carlos A. Bana e Costa

SHSULTING

\A'

Fostering participation and knpwle ge

construction processes in real settl gs

WWW.MULTICRITERIO.ES

'REUNION

DEL GRUPO ESPANOL DE
DECISION MULTICRITERIO

( Reunién del Grupo de Trabajo SEIO en Decisién Multicriterio

-6 ABRIL 202
O é’vueoo 4




This talk is about...
The Collaborative Value Modelling (CVM) Framework.

A new socio-technical framework that combines
non-face-to-face and face-to-face group processes
to effectively engage many stakeholders and experts
in real-world knowledge construction processes
to build widely informed (multi-criteria) evaluation models.

Omega [-
Volume 94, July 2020, 102047 )

Enhancing knowledge construction
processes within multicriteria decision
analysis: The Collaborative Value
Modelling framework
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The CVM framework combines...

... large-scale participatory Web-Delphi processes with
smaller-scale Decision Conferencing processes
to promote agreement in the different stages of
a multicriteria value modeling.

Sound multicriteria decision
aiding methods.

Collabo-
rative
Value
odelling

v

“...extracting problem-solving
expertise from a team of experts

OELLICITR  collaboratively.” (Liou, 1992)
Knowledge

acquisition

Decision conferencing Delphi for engaging experts and
Decision Conferences for other stakeholders in an
interactive and face-to-face Delphi interactive, non-face-to-face
modelling.

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024



Topics of this talk...

Focus on
questioning protocols
for preference elicitation
in face-to-face and

Web-based
non-face-to-face
group processes.

@ Carlos A. Bana e Costa

Back-
ground
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Focus of this talk... why?

Focus on
guestioning protocols
for preference elicitation

» Avoid the Frame effect:

The Framing of Decisions and the Psychology of

in face-to-face and Choice (Tversky A and Kahneman D 1981):
Web-based

non-face-to-face The effects of frames on preferences are compared to
group processes. the effects of perspectives on perceptual appearance.
The dependence of preferences on the formulation of
decision problems is a significant concern for the
theory of rational choice.

* Pay attention to the Advances in the Science of Asking Questions
Question Wording Effect: (Schaeffer NC, Dykema J 2020):

Given the increased use of web, mobile, and mixed-mode surveys,
research about issues related to the optimal implementation of
questions—especially for batteries, grids, discrete-value questions,
and other complicated question forms—is needed.

Constructing Delphi statements for technology foresight (Andersen PD 2023):
The study conducted in this paper confirms that the construction of Delphi statements and
respondents' understanding of those statements is underresearched.
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The development of the CVM Framework adopts
the principles of ...

* Value Creation: Value-Focused Thinking and Decision Quality

* Divide and Conquer: Multicriteria Value Measurement
with MACBETH

* Process Consultation
* Socio-technical modelling

* Requisite modelling
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CVM stages, phases and tasks

Collabo-
rative
Value
odelling

STAGE 1: Process design

STAGE 3: Multicriteria

Collaborative
four phases

STAGE 2: Web-Delphi

decision conferencing

Setting Delphi non-face Setting decision conferencing

PLANNING

KNOWLEDGE
ELICITATION

-to-face environment

face-to-face environment

[terative individual
value elicitation

Iterative and interactive
group value elicitation

KNOWLEDGE Synthesis of individual Collaborative value
ANALYSIS values modelling
KNOWLEDGE Web-Delphi Model requisiteness

VERIFICATION

post-assessment

assessment

@ Carlos A. Bana e Costa

T welphi

M, MACBETH

Source:
Vieira et al.(2020)
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Characteristics of CVM social processes

Web-based Delphi Decision conferencing
participatory processes collaborative processes
Large groups / or geographical dispersed /

or without time to meet Small evaluation groups

General Delphi key features: anonymity * One or more face-to-face workshops.
and iteration — avoid social pressure; )
controlled feedback and summary * Attended by key players representing
statistics — engage in discussion in a the diversity of perspectives.

non face-to-face format. Eacili . . e
(Linstone HA and Turoff M 2002) . acilitated by an impartial specialist in

group processes & decision analysis.

Specific Web-Delphi key features: rapid . ..
) « Using a requisite (necessary and

execution process; low costs; each fficient) model ted on-the-spot

participant can respond in its own pace; sutficient) model created on-the-spo

high and geographically dispersed to help provide structure to thinking.

number of participants; friendly and (Phillips LD and Bana e Costa CA 2007)
attractive interface — reduced drop-out.

(welphi M, MACBETH
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Welphi and M-MACBETH Decision Support Systems Back.

ground

T welphi

The Survey App To Build
Consensus

Build web surveys with real feedback among
participants by implementing the Delphi
method.

START FREE TRIAL

BOOK A DEMO

https://www.welphi.com/en/

M, MACBETH DOWNLOADS ~ REFERENCES  CONTACTS

M-MACBETH

A Multiple Criteria Decision Support System

M-MACBETH requires only qualitative judgements about
differences of value to help a decision-maker, or a decision-
advising group, to evaluate options on each criterion, to
weight criteria, and to compare options in terms of overall
value.

https://m-macbeth.com/
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The six real applications of CVM

Challenges Clients

Building a sound model to assess population health
across European regions and help designing m ﬁur(il:h -
policies (2015-2018) eatthy

EORTM
~ BRASILEIRO
DE MUDAN

prioritizing measures to mitigate carbon emissions BEMUDAL

Helping the Brazilian Forum for Climate Change in ©
(2017-2018)

select an enterprise management system

Helping GALP, a key energy operator in Portugal, to g al p @
(2018-2019)

Q% Potnoenip far
g Health System
Sustainability

& Resilience

Helping Portuguese hospitals and the national
regulatory agency reflect on the added value of MEPT-\VALUE
distinct types of medical devices (2018-2023)

Producing a national consensus in the field of
immunology (confidential condition) with health
professionals from different specialties (2022-2023)

FoR EVIDENGE

10
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Overview of impacts

IT1 Euro gggglym
Ll Healthy O
- The type and key

- Prioritization of
et features for the new
measures to mitigate :
o enterprise
carbon emissions was
; management system
e were agreed upon
- Engagement of 226 9 P
= - Engagement of 60
participants from B
different sectors SR DS
different departments

application of the
Collaborative Value
Modelling framework
- Engagement of 200
participants from
different EU countries

’ - First successful full

canarenip fer

- Por
i Health System
Sustainability

& Resilience

- Portuguese hospitals - A national consensus
s and national regulatory s in the field of
agency reflect together immunology was
on the added value of reached
distinct types of - Engagement of 13
medical devices professionals from
- Engagement of 180 different medical
participants specialties

Detailed presentation of the six applications is available at
Full version
11
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https://www.dropbox.com/scl/fi/bp2ds345cjn3zyc8vftly/DAS-SDP-Monica-1697216569021.mp4?rlkey=itzpodegfaeiaocim0kxcm49m&dl=0

A social and technical recognition by peers

Back-
ground

DAS/SDP PRACTICE AWARD infZ23 DECISION Il ANALYSIS @ SUCIETY <
WINNER ORDIAIS0CIETY OF DECISION PROFESSIONALS

2023 DECISION PROFESSIONALS

DECISION PROFESSORS

Synergies and Opportunities
Between Practitioners, Academics
and Organizations

Together with team members @Gm
Monica Oliveira and Ana Vieira e

and the collaboration of Jodo Bana e Costa

62O

The presentation given by Monica Oliveira in the competition of the Award Session is available at
Full version 12
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https://www.dropbox.com/scl/fi/bp2ds345cjn3zyc8vftly/DAS-SDP-Monica-1697216569021.mp4?rlkey=itzpodegfaeiaocim0kxcm49m&dl=0

The first complete application of CVM

Euro
Building a sound model to assess population health m Healthﬂ
across European regions and help designing Shaping EUROpean policies to
policies (2015-2018) promote HEALTH equitY

Horizon 2020
Research & Innovation programme
Grant agreement No 643398

- First successful full Objective:

application of the
Collaborative Value » To construct a Population Health Index

Modelling framework (PHI) able to measure population health on
- Engagement of 200 the European regions, avoiding common
participants from critical mistakes, and combining available
different EU countries data and scientific evidence with the views

of experts and stakeholders.

January 2015 - December 2017 . .
= The PHI will then be used to inform the

Budget: €3 Million design of policies to improve PH and reduce
15 beneficiaries, across 12 health inequalities across European regions.

European countries

13
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Our sociotechnical intervention

Under a CVM framework, the MACBETH
method was used in Web-Delphi and
multicriteria decision conferencing processes
to construct a chain of group additive value
function models, resulting in a Population
Health Index (PHI) with a multi-level structure.

POPULATION HEALTH

I._) Components indices

|_) Areas of Concern indices

I% Dimensions indices
l_) Indicators

[T Euro
Ll Healthy

The healthy regions Europe Web GIS

Region: Principado de Asturias
Country: Spain

Population: 1,058,975 inhab.
Population density: 99.8 inhab./km?

Population with age >65 years: 22% ‘ ~ i ’(\‘l
a SR &
G 5
S
https://healthyregionseuro m
pe.uc.pt/#/view/map/mod 67

el?y=2014&s=ES12&i=D

80

80

40

20
ES: Pri

0

Bana e Costa, CA et al. (2023) Collaborative development of composite indices Rankind of NUTS 2 bv PHI value score

from qualitative value judgements: The EURO-HEALTHY Population Health
Index model, European Journal of Operational Research, 305, 1, 16, 475-492.

14
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Kick-off meeting

(engaging EURO-HEALTHY Consortium partners)

Kindig and Stoddard (2003) conceptualization
of “population health” was adopted.

Health outcomes and
distribution in a population
(dependent variables)

Euro

Ll Healthy

Patterns of health

determinants over the life

course

(independent variables)

r

“Population health” combines the
definition and measurement of health

Policies and interventions
at the individual and social
levels

outcomes and their distribution, the
patterns of determinants that influence
such outcomes, and the

policies that influence the optimal
balance of determinants.

15
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Kick-off meeting
(engaging EURO-HEALTHY Consortium par

Kindig and Stoddard (2003) conceptualization
of “population health” was adopted.

tners)

Health outcomes and
distribution in a population
(dependent variables)

Euro
Ll Healthy

Patterns of health

determinants over the life

course
(independent variables)

“Population health” combines the
definition and measurement of health

Policies and interventions
at the individual and social
levels

outcomes and their distribution, the

patterns of determinants that influence
such outcomes, and the

policies that influence the optimal
balance of determinants.

60
Determinants

@ Carlos A. Bana e Costa
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The social component IT] Euro
P Ll Healthy
Large and/or geographical dispersed

stakeholders’ panels MULTIPLE
. STAKEHOLDERS
mHoauIm

Gronar oot e et |

7o r9duce inaqualties In Europe, how Impartant s o close ths Gapt

FACILITATION

Managing non-face-to-face
and face-to-face dynamics
and group processes

FACILITATION
TEAM

NON-FACE
TO-FACE

WEB-DELPHI

PARTICIPANTS

MULTICRITERIA DECISION
CONFERENCING

FACILITATION TEAM
SET-UP AND CONTROL

DECISION SUPPORT
SYSTEMS

Source: Vieira et al.(2020)

17
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The Process Design Euro
LLl Healthy

WEB-BASED FACE-TO-FACE

STRUCTURING EVALUATING _

A
DELPHI DELPHI DELPHI
oo ooao \DI?D/

AREAS OF

CONCERN / INDICATORS WEIGHTS FU\I\/I@-I'LIJCENS EVALUATION MODEL
DIMENSIONS
Identification of Selection of Added value of

S Importance of . .
indicators to be ’
areas of concern closing the gaps improvements in

and selection of considered inthe ;. . different levels of
dimensions model S E the indicator

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024

18



The Web-Delphi Process Design was implemented Euro
simultaneously with four panels Ll Healthy

Facilitation team, Delphi panels, and decision conference group set up at the kick-off meeting

Phase one: Phase two:
Structuring PH determinants and outcomes Building the PHI hierarchical multicriteria value model

Review of PH literature

Four Delphi panels with participants from 13 European countries:

Facilitati ) * Socio-economic.
acilitation team: * Demographic change and Health behaviours.
1 team leader/moderator,

S . * Physical and Built environment.
o 6 decision analysts/recorders « Healthcare and Mortality

Web-surve First Second
Y Web-Delphi Web-Delphi

Validati f T L
- a.reaso. Validating indicators Weighting indicators
concern and dimensions

Third
Web-Delphi

Shaping value functions

May 2015
June 2015

March-April 2016
May-June 2016

2 5
A decision conference N 8

@ i

o)
group‘ of 13 e>'(pert‘s g First DC: Second DC: Defining Third DC: Fourth DC: Weighting § Final DC:
covering the dIVGI"SIty o Re-structuring value functions Weighting indicators areas of concern s Model testing

of views within the
Delphi panels.

n
()
a
a
()
o
o
2
S
w
(=}
©

by
e}

bt
()
Q
(o]
i

Requisite PHI

models
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Activities for the selection of indicators

3" step

Suggested
indicators

DELPHIT
Ooaa

Web-Delphi value
function process

Web-Delphi indicators
selection

EEE Selected
l indicators

2" step

DELPHIZ
Oooo

Web-Delphi weighting
process

STRUCTURING

Identification of
areas of concerr
and selection of

dimensions

@ Carlos A. Bana e Costa

WEB-BASED

WEIGHTS

Importance of
closing the gaps '
in indicators

VALUE
FUNCTIONS;

Added value o

the indicator

Euro
Ll Healthy

Shapes of
value
functions

Qualitative
weights

PHI
indicators

FACE-TO-FACE

Atlas of
Population
Health

in European
Union
Regions

EVALUATION MODEL

20
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1st activity for the selection of indicators: IT1 Euro
Web-Delphi process (two rounds) LLl Healthy

EEE Selected
. indicators

3" step

DELPHIZ
Ooaa

Web-Delphi value
function process

Suggested
indicators

Shapes of
value
functions

Web-Delphi indicators

selection 2" step

DELPHIZ
Oooo

Web-Delphi weighting

Qualitative
weights

process
WEB-BASED FACE-TO-FACE ‘
STRUCTURING

Atlas of

Population

Health

in European

C%RI\EQERONF/ 9 WEIGHTS EVALUATION MODEL Unlon

DIMENSIONS Reglon S

Identification of b o

21
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1st Web-Delphi process (two rounds): :
Round 1 of indicators selection H Healthy
(from 120 identified in a systematic review of literature)

A five-point Likert scale of concordance/discordance was used to elicit individual
options from the participants.

THIS INDICATOR IS RELEVANT TO THE EVALUATION OF THE EUROPE'S POPULATION HEALTH

NEITHER

STRONGLY
INDICATOR DISAGREE AGREE NOR
DISAGREE EAEAEE

STRONGLY
AGREE

Unemployment rate

O
O
®

Youth unemployment rate

Long-term unemployment rate (12 months and more)

Unemployment gender ratio

GCross Domestic Product, per capita in Purchasing Power Standards (PPS)

Disposable income of private households, in power consumption standards
(PPCS)

People at risk of poverty or social exclusion

People living in households with very low work intensity (aged 0 to 59 years)

Severe material deprivation rate

Gini Coefficient

®(C|® |0 @ ® Ol ®|®|®

Disposable income ratio (S80/520)

2/0|0|C|OC|O| C |O|O|0O|0O|O
2/ 0|®|0|®|O0| 00 ®|O|0|0|0O

00|00 00|06 ©06/06/0 0
>|o|o|ocjocjo|o |o|o|o]o
>|o|o|ojojo|o |olo|o|o

Beneficiaries of disability pension

D}

22
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1st Web-Delphi process (two rounds): :
Round 2 only for the indicators not yet L H‘;L‘ithu
consensually selected

At the beginning of the 2"d Round, the participants were presented individually with
their answers and the statistics of the panel answers in the 1t Round and were
invited to keep or change them.

(welphi
INDICATOR gggggég DISAGREE “E.Egg Ein ACREE sr:g%cEw
1- Unemployment gender ratio @ O3y ®18% O27% O3e% Ohasx
2 - Gross Domestic Product, per capita in Purchasing Power Standards (& _ = —~ ~
(PPS) ®19% 16% ) 43% 21%
;(;al;-"se)ople living in households with very low work intensity (aged 0 to 59 & ®13% 6% O 53% O 27%
4 - Gini Coefficient @ ®10% Ohex O 39% O 33%
5 - Beneficiaries of disability pension & e (® 219 ooy O 40% sy
6 - Social protection benefits - social exclusion (% of total benefits) [ Ce% 19% ) 46% @ 28%
7 - Expenditure on social protection benefits (% of GDP) (] 1% ®18% O 2% ) 40% 9%
8 - Households with access to the internet at home (O Oa% ® 3% O 3a% O 21% O a%
9 - Voter turnout in national elections (o] O 13% O 25% O 33% O 15% ® 13%
23
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1st Web-Delphi results: selected indicators Euro
LLl Healthy

The indicators will be the evaluation criteria in the multicriteria value model,
within the respective area of concern.

PHI . .
42 ) LR Key dimensions (19 Areas of concern (7
- Indicators - 4 (19) 7
. Health
Health Determinants
Outcomes
Economic . Lyfestyle and . .
and social Der::agnra:hlc health P.hy5|cal . .BUI|t Healtl.1care Health
e g S TenTE environmen environment services Outcomes

Mortality
(Length of life)

Healthcare
utilization

Housing
conditions

Lifestyle Pollution

\WER]
management

Education

and health
Migration

behaviours

Employment

Morbidity
(Quality of life)

Land use Healthcare

expenditure

Road safety

Extreme
weather
events

Income and

conditions

Healthcare
resources

g

Social

protection @

Security

I

(Freitas et al., 2018)
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2nd Activity for indicators selection: Decision conference Euro
Ll Healthy

3" step

Shapes of
value
functions

Suggested DELPHIZ
indicators ood

Web-Delphi value
function process

1" step

DELPHIZ
Oooo

Web-Delphi indicators
selection

Selected
indicators

2" step

DELPHIZ
Oooo

Web-Delphi weighting

Qualitative
weights

process
PHI
indicators
WEB-BASED FACE-TO-FACE
STRUCTURING EVALUATING

Y
DELPHI DELPHI
ooo ooo

AREAS OF
CONCERN / INDICATORS WEIGHTS
DIMENSIONS

VALUE
FUNCTIONS

Identification of Selection of

areas of concern  indicators to be

and selection of ~considered in the
dimensions model

Importance of
closing the gaps T
in indicators the indicator

25

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024



2nd Activity for indicators selection:
Decision conference

» Objective: engage the strategic group towards a shared understanding
about measuring PH through the PHI model.

* Strategic group: 7 deciders and 6 advisers.

* Facilitation team: 1 team leader/moderator, 6 decision analysts/recorders.

» Analysis of the 42 indicators selected
in 15t Web-Delphi.

* Final selection of the PHI indicators
and model structure.

@ Carlos A. Bana e Costa

XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024

Euro
Ll Healthy
E 1 S n2 Screen 3 %‘\
@ Faciltanos -
9~ 0--0-

4 analysts [ conference recorders. 5 observers

Layout of the conference room.
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2nd Activity for indicators selection:

Decision conference

Euro
Ll Healthy

» Objective: engage the strategic group towards a shared understanding

about measuring PH through the PHI model.

* Strategic group: 7 deciders and 6 advisers.

* Facilitation team: 1 team leader/moderator, 6 decision analysts/recorders.

» Analysis of the 42 indicators selected

in 15t Web-Delphi.

» Final selection of the PHI indicators

and model structure.

Two indicators were removed
(due to double-counting)

@ Facitator

""n---"“

7 deciders and 6 advisers

RARARARA

Two other indicators were added
(due to incompleteness)

-HDEMOGRAPHICCHANGE
—HMigraﬂon
—— e
—
—HAgeing
—IAt risk of poverty rate of older people - aged 65 years or over (%)
—IAgeing index (ratio)

@ Carlos A. Bana e Costa

HBU\LT ENVIRONMENT

—H Housing conditions

—IAverage number of rooms per person
4. Households without indoor flushing toilet (24}
4. Households without central heating (2¢)

Land use
Papulation density (inhabitantskmz)

—E|Water and sanitation

Population connected to public water supply (35}

Population connected to wastewater treatment plants (%)

Waste management
Recycling rate of municipal waste (%)

27
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Final structure of the PHI model (two Components) Euro
AREAS OF CONCERN LU Healthy

B PHI

— | DETERMINANTS Component

—t| ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY
EDUCATION

DEMOGRAPHIC CHANGE

LIFESTYLES AND HEALTH BEHAVIOURS
PHYSICAL ENVIRONMENT

—#|BUILT ENVIRONMENT
——|ROAD SAFETY

HEALTHCARE RESOURCES AND EXPENDITURE
HEALTHCARE PERFORMANCE

OUTCOMES Component
iﬂ HEALTH OUTCOMES
QUALITY OF LIFE (MORBIDITY)
LENGTH OF LIFE (MORTALITY)

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024
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Final structure of the PHI model (two Components) Euro
HEALTH DETERMINANTS COMPONENT Ll Healthy
Areas of concern, Dimensions and Indicators

e

4. DETERMINANTS Component

—E| ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY

] Emplayment

4. Unemployment rate (%)

—I Long-term unemployment rate - 12 months and more (%)

45 Incarne and living conditions

—I Disposable income of private households per capita (Euro per inhabitant)
—I People at risk of poverty or social exclusion {%3)

4. Disposable income ratio - S80/S20 (ratio)

Social protection

i‘ Expenditure on care for elderly (% of GDP)
Security

4LICrimes recorded by the police per 100 000 inhabitants
EDUCATION

4LH Education

—I Population aged 25-64 with upper secondary or tertiary education attainment (%)
4. Early leavers from education and training (%)

DEMOGRAPHIC CHANGE

LIFESTYLES AND HEALTH BEHAVIQURS

PHYSICAL ENVIRONMENT

BUILT ENVIRONMENT

ROAD SAFETY

HEALTHCARE RESOURCES AND EXPENDITURE
HEALTHCARE PERFORMANCE

QUTCOMES Cornporent
HEALTH OUTCOMES

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024
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Final structure of the PHI model: Euro
HEALTH DETERMINANTS COMPONENT LLl Healthy
Areas of concern, Dimensions and Indicators (cont.)

ErHi
——J DETERMINANTS Cormponent

ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY

—— EDUCATION

DEMOGRAPHIC CHANGE
4LDAgemg
4..“ risk of poverty rate of older people - aged 65 years or over (%)
4.Ageing index (ratio)

LIFESTYLES AND HEALTH BEHAVIOURS
iﬂ Lifestyles and health behavours
4.Adul’rs who are obese (%)
4. Daily smokers - aged 16 and over (%)
4. Pure alcohol consumption - aged 15 and over (Liters per capita)
4. Live births by mothers under age of 20 (%)
PHYSICAL ENVIRONMENT

BUILT ENVIRONMENT
——f|RoAD SAFETY

HEALTHCARE RESOURCES AND EXPENDITURE
HEALTHCARE PERFORMANGCE

QUTCOMES Cornponent
HEALTH QUTCOMES

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024
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Final structure of the PHI model: Euro
HEALTH DETERMINANTS COMPONENT LLl Healthy
Areas of concern, Dimensions and Indicators (cont.)

| [

4. DETERMINANTS Cormponent

ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY
EDUCATION

| DEMOGRAPHIC CHANGE

LIFESTYLES AND HEALTH BEHAVIOURS

] PHYSICAL ENVIRONMENT

] Pollution

4.Annual mean of the daily PM2 .6 concentrations {ug/m3)

4IAnnual mean of the daily PM10 concentrations {(ug/m3)

4.Greenh0use Gias (GHG). total tonnes of CO2 eq. emissions per annum per capita
4. Population exposed to traffic noise - Lden 55-59db. during day (%)

Extrermne weather events
Population affected by flooding. per 1 000 000 inhabitants

——|BUILT ENVIRONMENT
——F|ROAD SAFETY

HEALTHCARE RESOURCES AND EXPENDITURE
HEALTHCARE PERFORMANCE

QUTCOMES Component
HEALTH QUTCOMES

@ Carlos A. Bana e Costa XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024
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Final structure of the PHI model: Euro
HEALTH DETERMINANTS COMPONENT LLl Healthy
Areas of concern, Dimensions and Indicators (cont.)

[ [l

—I DETERMINANTS Component

ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY
] EDUCATION

DEMOGRAPH\C CHANGE

LIFESTYLES AND HEALTH BEHAVIOURS
PHYSICAL ENVIRONMENT

—E|BUILT ENVIRONMENT

—E|Hou5ing conditions

—IAverage number of rooms per person
4. Households without indoor flushing toilet {%)

] Households without central heating (%)

Land use
Population density (inhabitants/km2)

—E|Water and sanitation
—I Population connected to public water supply (%)
4. Population connected to wastewater treatment plants (%)

“Waste management
4LI Recycling rate of municipal waste (%)
ROAD SAFETY
iﬂ Road safety

—IVictims in road accidents - injured and killed. per 100 000 inhabitants
—I Fatality rate due to road traffic accidents, per 1 000 victims
HEALTHCARE RESOURCES AND EXPENDITURE

HEALTHCARE PERFORMANCE

QUTCOMES Component
HEALTH QUTCOMES
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Final structure of the PHI model: Euro
HEALTH DETERMINANTS COMPONENT Ll Healthy
Areas of concern, Dimensions and Indicators (cont.)

| [l
—I DETERMINANTS Component
ECONQMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY
EDUCATION
DEMOGRAPHIC CHANGE
LIFESTYLES AND HEALTH BEHAYIQURS
PHYSICAL ENVIRONMENT
BUILT ENVIROMMENT
ROAD SAFETY
4HHEALTHCARE RESQURCES AND EXPENDITURE
—H Healthcare resources
—I Medical doctors, per 100 000 inhabitants
—I Health personnel (nurses and midwives, dentists, pharmacists and physiotherapists), per 100 000 inhabitants
—H Healthcare expenditure
—ITotaI health expenditure (THE). PPP$ per capita, WHO estimates
—I Private households” out-of-pocket on health as percentage of total health expenditure (THE)
—I Public expenditure on health, PPP$ per capita, WHO estimates
HEALTHCARE PERFORMANCE
4LD Healthcare performance
—I Hospital discharges due to diabetes, hypertension and asthma, per 100 000 inhabitants
—IAmenabIe deaths to health care - standardised death rate, per 100 000 inhabitants

———J ouTCOMES Companent
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Final structure of the PHI model: Euro
HEALTH OUTCOMES COMPONENT LLl Healthy
Areas of concern, Dimensions and Indicators

BFHi

4. DETERMINANTS Cormponent

ECONOMIC CONDITIONS, SOCIAL PROTECTION AND SECURITY
EDUCATION

DEMOGRAPHIC CHANGE

LIFESTYLES AND HEALTH BEHAVIOURS

PHYSICAL ENVIRONMENT

BUILT ENVIRONMENT

ROAD SAFETY

HEALTHCARE RESOURCES AND EXPENDITURE
HEALTHCARE PERFORMANCE

QUTCOMES Component
4LH HEALTH OUTCOMES
—— Quality of life (morbidity)
4.Self—perceived health less than good (2¢)
HAge—standardized Disability-Adjusted Life Year {DALY) rates
] Low birth-weight (%)
] Length of ife {martality)
4. Preventable deaths - standardised death rate, per 100 000 inhabitants
4. Life expectancy at birth (years)
4. Infant mortality. per 1 000 live births
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Activities for construction of the value functions Euro
Ll Healthy

Suggested

indicators

DELPHIZ
pes of
value

functions

Web-Delphi value
1% step function

DELPHIZ
Oooo

Web-Delphi indicators
selection

Selected
indicators

2" step

DELPHIZ
Oooo

Web-Delphi weighting
process

Qualitative
weights

Value
functions
WEB-BASED FACE-TO-FACE

STRUCTURING

Y
DELPHI DELPHI
ooo ooo

AREAS OF
CONCERN / INDICATORS WEIGHTS
DIMENSIONS

Identification of Selection of

areas of concern  indicators to be

and selection of ~considered in the
dimensions model

Importance of
closing the gaps

in indicators

35
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¢ ! i 71 Euro
The role of a (‘measurable’) value function LUl Fieatthy B

.. in the PHI additive value model

i Weightindicator >{/indicator ( performance)]

indicator=1

Does improving performance by one unit always add the same value?

Mortality Income per capita

gl /{“
Walue -

Pesforma Perforrance
neE Low High

[y o

What is the added value of an improvement in

performance to population health in Europe?

. . . Linear Concave | Convex S-seat s sigmoid
A value function converts improvements in rr— - -
value function =%

performance into added value for health. noreasing = = [ -
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Measuring value with MACBETH Back-
ground

... by constructing a quantitative value function through the elicitation
of qualitative value judgments.

MACBETH asks for qualitative judgements about differences in attractiveness (added value).
For A preferred to B, how much more attractive (preferred) is A compared to B:

CATEGORY

Basep i 2 E © L 5] ees

E vaLuation A 0 Weak Moderate Extreme G | so0

Tec B 0 Vweak-weak | Moderate »

Hnioue o 3 Vodoras

M D : e oo
* Matrix of elicited qualitative judgments MACBETH value scale

Bana e Costa CA, Vansnick JC (1994): MACBETH - An interactive path towards the construction of cardinal

o
1= article value functions. Int T Oper Res (1:489-500)

Bana e Costa CA et al. (2005): The mathematical foundations of MACBETH, in Multiple Criteria Decision
Analysis: State of the Art Surveys (409-437)

Theory

Update Bana e Costa CA et al. (2012): MACBETH. Int J Inf Tech Decis (11:359-387)

In Spanish Bana e Costa CA et al. . (2011), “Introduccion a MACBETH”, J.C. Leyva Lépez (ed.), Andlisis Multicriterio para
la Toma de Decisiones: Métodos y Aplicaciones (233-241).
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1st Web-Delphi Activity for value functions construction 1 Euro

Suggested

indicators

1" step

DELPHIZ
Oooo

Web-Delphi indicators
selection

Ll Healthy

DELPHIE
Ooaa

Web-Delphi value
function

Selected
indicators

2" step

DELPHIZ
Oooo

Web-Delphi weighting
process

Qualitative
weights

WEB-BASED FACE-TO-FACE ‘

DELPHI DELPHI
ooo ooo
VALUE
WEIGHTS FUNCTIONS EVALUATION MODEL
Identification of Selection of

areas of concern  indicators to be |
and selection of ~considered in the ™
dimensions model

STRUCTURING

AREAS OF
CONCERN / INDICATORS
DIMENSIONS
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1st VF Activity - Agreeing on a shape for the value
function for each indicator, using MACBETH questioning
protocol in Web-Delphi processes

(simultaneously with the four panels)

200
To improve population health in Europe, what is the contribution

of this change in Unemployment rate (%)?

A MACBETH judgments was elicited for each of three intervals of
improvement in performance

L - 1 L 1 L1
“: — 2 — :: ——

Example of judgements given by one participant

Very Strong I Strong I I Moderate I
RESULT:

“: — 0 S— : —

@ Carlos A. Bana e Costa

[T Euro
Ll Healthy

Select one:
axtreme
¥. strong

strong

moderate

[T
very weak]

The implicit MACBETH
value functionis
decreasing concave

39
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1st VF Activity - Agreeing on a shape for the value IT1 Euro
function for each indicator, using MACBETH questioning LLl Healthy

protocol in Web-Delphi processes
(simultaneously with the four panels)

=  Processes developed in three sequential rounds over an 8-week — n
period (from May 3 to June 30, 2016). |

= An 'identity card' for each indicator was available online, .
including the range of performance across European regions.

= The MACBETH qualitative categories were used to elicit
individual judgements from the participants.

Yo improve population health in Europe, what is the contribution of this change in
Unemployment rate (X)? <

Round 1
1st question

Very weak Weak Moderate Strong Extreme Don't know/ Don't
contribution contribution contribution contribution contribution want to answer
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1st VF Activity - Agreeing on a shape for the value IT1 Euro
function for each indicator, using MACBETH questioning L Healthy

protocol in Web-Delphi processes

(simultaneously with the four panels)

Round 1
2nd question

Round 1
3rd question

Implicit
Indicator 1%t change 2™ change 3rd change value function
type and shape
Unemployment rate (%) 3.8 240 240133 1332325 [2.5; 34.8]
Your judgements Very strong Strong Moderate Concave -

@ Carlos A. Bana e Costa
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1st VF activity - In Rounds 2 and 3 the participants were IT1 Euro
presented with the value functions shapes implicit in L Healthy
their judgements, and a statistics for all participants, and

were invited to keep or change them

Example of feedback: indicators of the “Socio-economic” panel

View stats as: @ Percentage of total users ©ONumber of users

INDICATOR

1- Unemployment rate (%) [2.5: 34.8] (o] 2 1 mn comments

2 - Long-term unemployment rate - 12 months and more (%) [0.8; 22.1] (o] 2 OBV} comments

3 - People at risk of poverty or social exclusion (%) [8.6; 55.8] (o] & 1 a comments

4 - Disposable income ratio - 80,520 (ratio) [35:7.2] (o] [ OF:1 comments

5 - Early leavers from education and training (%) [2.2; 32.8] > 2 10 1 1 comments

6 - Crimes recorded by the police per 100 000 inhabitants [60.5; 1741.4] (o) 4 1 o comments
42
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@ Carlos A. Bana e Costa

XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024

1st VF activity - Web-Delphi value function shaping: "T1 Euro
Results for the indicators of the socio-economic panel LU Healthy
Performance E 'g
Grou @ = (=)
range P 5 x e = = 2 a
EEEREE g =
Dimension Indicator ahT:;z::ginn g g g 2 S 2s
o =3 0 o = =
shape 2 ] 5"3 -E E
a3
Unemployment rate (%) 25 348 2 ! L
ploy : - (14%) (7%)  (79%)
Employment
Long-term unemployment rate - 12 months 08 27 1 2 12
and more (%) ’ . (14%) (86%)
Disposable income of private households 14
per capita (Euro per inhabitant) 4300 23800 (100%)
Income & living People at risk of poverty or social exclusion 86 55.8 3 1 10
conditions (%) ’ i (21%) (7%) (71%)
. . . . 6 8
Disposable income ratio - S80/320 (ratio) 35 T2 (43%) (57%)
ISocial . 3 11
protaction Expenditure on care for elderly (% of GDP)| 0.0 23 (21%) (79%)
Population aged 25-64 with upper 1 13
secondary or terciary education attainment| 26.7  97.3 (7%) (93%)
Education (%)
Early leavers from education and training 23 w8 1 12 1
(%) ] ) (7%) (86%)  (7%)
. Crimes recorded by the police per 100.000 3 11
Security inhabitants 605 17414 (21%) (79%)
Quality of Life . 11 2 1
(Morbidity) Self-perceived health less than good (%) 177 547 (79%)  (14%)  (7%)
43




2nd Activity for the construction of value functions

Suggested

indicators

1" step

DELPHIZ
Oooo

Web-Delphi indicators
selection

@ Carlos A. Bana e Costa

Selected
indicators

3" step

DELPHIT
Ooaa

Web-Delphi value
function process

Shapes of
value
functions

2" step

DELPHIZ
Oooo

Web-Delphi weighting

Qualitative
weights

process
WEB-BASED FACE-TO-FACE
STRUCTURING EVALUATING
A
DELPHI DELPHI DELPHI Y
E | ooo I | ooo I @
o
AREAS OF VALUE

CONCERN / INDICATORS WEIGHTS

DIMENSIONS FUNCTIONS

Identification of Selection of

areas of concern  indicators to be

and selection of ~considered in the
dimensions model

Importance of
closing the gaps '
in indicators

e indicator

Euro
Ll Healthy

Value
functions

44
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2nd VF Activity: Decision conference 11 Euro

for value functions definition [ Healthy
* Analysis of the results of the Web- 100
Delphi value function shaping process
* Definition of missing value function
shapes. R @ (Kirkwood 1997)
 Validation (and/or adjustment) of the . .
proposed value function for each Group curve fitting to
indicator. MACBI-;TH judgments,
assuming constant
Py . wes | tradeoff attitude

Mediical doctors, per 100000 inhabitants

“J;* Testing the requisiteness of ]
| value function using Web-GIS

[

a Carme Borrell @carme1848 - 25 de out de 2016

Prof Carlos Bana is doing much effort to help us to understand the

Hoatth Detorminants. Determinants (inear vake functions + equal weights)

importance of value functions of indicators of @euro healthy project =~ ™= M=, T N =

wm: mw

Ageéncia de Salut Publica de Barcelona
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The Weighting Activities

Suggested

indicators

1" step

DELPHIZ
Oooo

Web-Delphi indicators
selection

Selected
indicators

@ Carlos A. Bana e Costa

3" step

DELPHIZ
Shapes of
value
functions

Web-Delphi value
function process

DELPHIZ
Oooo

Web-Delphi weighting

weights

WEB-BASED FACE-TO-FACE

STRUCTURING
Y
| DELPHI I

AREAS OF
CONCERN / INDICATORS
DIMENSIONS

Identification of Selection of
areas of concern  indicators to bg
and selection of = considered in

dimensions model nlipdics o
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Weighting Activities (for each component separately): Euro
1st Within areas of concern (Delphi and DC) and Ll Healthy
2nd 3cross areas of concern (Only DC)

Weighing of all the indicators Weighing of all the areas of concern
within each area of concern. of a component.

Example: Example:

the nine Socio-economic indicators The six determinants areas

I H POPULATION HEALTH (global index)

Unemployment rate (%)

E.MW —J DETERMINANTS Component

l+| Socio-economic |

Long-term unemployment rate - 12 months and more (%)

Income and living conditions B Demographic Change
Disposable income of private households per capita (Euro per inhabitant)

People at risk of poverty or social exclusion (%) {EI H ealTh behav'0ur5

Disposable income ratio - S80/520 (ratio)

E| Fhysical environmment
Soaal protection
Expendiure on care for elderly (% of GDP) B BUIH eﬂ‘v’erﬁmeﬂT

Education .
+| Healthcare services
Population aged 25-64 with upper secondary or tertiary education attainment (%)

Early leavers from education and training (%) - O UTCD M ES Componen-t
Security
i : Health Outcomes
Crimes recorded by the police per 100.000 inhabitants
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1st Weighting activity - Agreeing on qualitative weighs of
indicators, using MACBETH questioning protocol in Web-
Delphi processes (simultaneously with the four panels)

Suggested

indicators

1" step

DELPHIZ
Oooo

Web-Delphi indicators
selection

Selected
indicators

@ Carlos A. Bana e Costa

[T1 Euro

3" step

Shapes of
value
functions

DELPHIZ
Ooaa

Web-Delphi value
function process

DELPHIZ
Oooo

Web-Delphi weighting

N

weights

WEB-BASED

FACE-TO-FACE ‘

STRUCTURING

Y
| DELPHI I
ooo

AREAS OF

CONCERN / INDICATORS
DIMENSIONS

LUE
FUNCTIONS

WEIGHTS EVALUATION MODEL

2 >

Identification of Se f

aaaaaa f concern

and selection of
dimensions
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Avoid direct weighting, the “most common critical mistake” o
(Keeney, 1992) ground

~ -

A major error in multi-criteria modelling is the attempt to assign weights that reflect the ‘importance’ of the
criteria without reference to any considerations of ranges on the value scales and how much each one of
those ranges matters to the decision maker.

(Phillips LD, Bana e Costa CA 2007 p.57)

Weights reflect the range of the attribute being weighted as well as its importance.
(Edwards W, Barron FH 1994, p.315)

The European Commission’s first state-of-the-art report on Cl development ( Saisana & Tarantola, 2002)
highlights that CI “are based on sub-indicators that have no common meaningful unit of measurement
and there is no obvious way of weighting these sub-indicators”(p. 5). Hierarchical or non- hierarchical
aggregation by weighted-sum is the most common model adopted ( OECD, 2008), with a critical issue

being how to ensure commensurability in a theoretically meaningful way.
(Bana e Costa CA et al. 2023, p.476)

Two reference performance levels should be defined on each indicator, allowing the additive value
model to be theoretically and substantively meaningful. Depending on the context, they can be:

Two fixed

references

Upper level Best plausible Good Target
Lower lever Worst plausible Neutral Status quo

49
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The role of weights I'T] Euro
Ll Healthy

... in the PHI additive value model Fixed reference levels:

Vindicator (best 2014) = 100

Z [Weightindicator ><Vindicator ( performance)

indicator=1 Vingicator(Worst 2014) = 0

A weight converts partial added value on the indicator into added value on the area.

MACBETH Questioning protocol with an unambiguous meaning for the weighting

2000 . O
er To reduce health inequalities in Europe, how
Indicator important is to close the gap in this indicator? ~ Select one:

extreme

v. strong

strong

moderaie
weak

People at risk of poverty or

social exclusion (%) \

55.8% 8.6%
people at risk of poverty people at risk of poverty
(Worst in 2014) (Best in 2014)
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1st Weighting activity - Agreeing on indicators qualitative
weighs, using MACBETH questioning protocol in Web-
Delphi processes (simultaneously with the four panels)

judgements from the participants:

“To reduce inequalities in Europe, how important is to close this Gap?”

“Socio-economic”
panel

Round 1

@ Carlos A. Bana e Costa

Economic and Social Environment |

To reduce inequalities in Europe, how important is to close this Gap?

INDICATOR

Unemployment rate (%)

[T Euro
Ll Healthy

Processes developed in three sequential rounds over a 5-week period (February
29 - April 4, 2016).

Participants of each panel were presented with a list of the respective indicators
and their gaps. An 'identity card' for each indicator was available online.
including the range of performance across European regions.

The MACBETH qualitative categories were used to elicit individual weighting

Long-term unemployment rate - 12 months
and more (%)

Disposable income of private households per
capita (Euro per inhabitant)

Disposable income ratio - $80/520 (ratio) <

Expenditure on care for elderly (% of GDP)

People at risk of poverty or
(%)

Population aged 25-64 with upper

XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024




1st Weighting activity - In Rounds 2 and 3 the M Euro
participants were presented with their weighting LLl Healthy
judgements, and a statistics for all participants, and were

invited to keep or change them

Example of feedback after Round 1: “Socio-economic” panel

Economic and Social Environment |

To reduce inequalities in Europe, how important is to close this Gap?

View statsas: O Percentage of total users ®Number of users

Not Yoy

INDICATOR impostant Weakly

Weakly Moderately strongly My

important important Important SR
Important Important

Extremely  know/Don't
important

i
Unemployment
rate (%)

2 - Long-term
unemployment
rate - 12 O comment
months and
more (%)

3 - Disposable
income of
private
households per
capita (Euro

comment
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15t Weighting activity: Comments provided by IT1 Euro
participants on round 1 and 2 L Healthy

“Socio-economic” panel

Unemployment rate (%)
Round 2

Very strongly Although employment rate is strongly important for health inequalities, its direct impact on health access is reduced
important by accessible and universal health systems - so this characteristic is key. Also, some unemployment is to be
expected in dynamic and competitive economies. That is the reason that | feel that to state as extremely important

will bring too much emphasis when compared to other important indicators.

Population aged 25-64 with

upper secondary or tertiary

education attainment (%) Round 2
Extremely Although a minority of participants chose the alternative 'extremely important', based on the literature (particularly,
important empirical literature) | still believe that education is a major determinant of health inequalities; it acts above and

beyond other factors like income.

Early leavers from education
and training (%)

Round 2
Extremely Although a minority of participants chose the alternative 'extremely important', based on the literature (particularly,
important empirical literature) | still believe that education is a major determinant of health inequalities; it acts above and
beyond other factors like income.
53
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1st Weighting activity - Qualitative swing weights: "T1 Euro
C e . : LLl Health
Results for the indicators of the socio-economic panel Y
«“ H M. )
Socio-economic” panel
Group = > = 5 ‘g
S §E =% 5 35 B5 £54¢
Dimension Indicator judgment 5 85 55 55 55 65 89
s 5 ga& £a a =8 £2°
aboutclosingl = 28 ZE BE Z& oE B = =
D o = = s = = o= = £Tc
the gap z = > Sg
o
Extremely 1 3 2 9
Unemployment rate (%) 34.8 25 important (7%) (20%) (13%) (60%)
Employment
Long-term unemployment rate - 12 221 0.8 Extremely 2 2 1
months and more (%) ’ ’ important (13%) (13%) (73%)
Disposable income of private households 4300 23800 Strongly 1 10 3 1
per capita (Euro per inhabitant) important (T%) (67%) (20%) (7%)
::‘],::I? me & People at risk of poverty or social 558 26 Extremely 1 1 13
9 exclusion (%) ’ ’ important (T%) (7%) (87%)
conditions
. . . . Very strongly 3 10 2
Disposable income ratio - S80/S20 (ratio) | 7.2 35 important (20%) (67%) (13%)
Social Expenditure on care for elderly (% of 0.0 53 Strongly 1 4 .2 1
protection GDP) ; ; important (7T%) (27%) (60%) (7%)
Population aged 25-64 with upper .
- " No majority 1 2 4 7 1
secondary or terciary education 267 973 . o o o, o
Education attainment (%) found (T%) (13%) (27%) (47%) (7%)
Early leavers from education and training 308 55 No majority 1 6 6 2
(%) ' ’ found (T%) (40%) (40%) (13%)
. Crimes recorded by the police per Moderately 4 8 3
Security 100.000 inhabitants 17414605 | Ssortant (27%) (53%) (20%)
Quality of Life 3 . o No majority 2 1 4 6 2
(Morbidity) Self-perceived health less than good (%) | 54.7 17.7 found (13%) (T%) (27%) (40%) (13%)
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1st Weighting activity - Overview of the intermediate 71 Euro
(round 1 and round 2) and final (round 3) results Ll Healthy

“Socio-economic” panel

To reduce health inequalities in Europe,
how important is to close this gap?

From To
No majority No majority
0

Unemployment rate (%) 34.8 = - = found — Extremely = 2.5
Long-term unemployment rate - 12 months 991 - Extremely L Extremely - Extremely L. 08
and more (%)
Disposable income of private households per 4300 No majority 23800
capita (€/inhabitant) = found ] Strongly ] Strongly i
People at risk of poverty or social exclusion 55.8 No majority u Extremel L Extomal L 86
(%) found g Y '

72 = Nomajority L

Disposable income ratio - S80/S20 (ratio) Very strongly Very strongly [* 35

found
Expenditure on care for elderly (% of GDP) 0.0 = Strongly ™ Strongly ™ Strongly =23
Fopuiation saodzs sevwituprersocondory L I I Tl
Early leavers from education and training (%) 32.8 = Nofr;l:[j](:’rity - Nofgl:[jlt:’rity - Nofr;l:[j](:’rity =22
1741.4 = ADUIETIIE, - Moderately - Moderately = 60.5
inhabitants) found

547 No majority

No majori
Self-perceived health less than good (%) T = Very strongly = jority - 17.7

found

Decision Support Models 55
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2nd Weighting activity - Decision conference Euro

Suggested

indicators

1" step

DELPHIE

ooa
Web-Delphi indicators

selection

@ Carlos A. Bana e Costa

Selected
indicators

Ll Healthy

3" step

Shapes of
value
functions

DELPHIT
Ooaa

Web-Delphi value
function process

2" step

DELPHIZ
Oooo

Web-Delphi weighting

Qualitative
weights

process
WEB-BASED FACE-TO-FACE
STRUCTURING EVALUATING
A
| DELPHI I | DELPHI I oewern |
E = = @ @ @
AREAS OF
VALUE
CONCERN / INDICATORS WEIGHTS EVALUATIEN MODEL
Identification of = Selection of

Importance of
areas of concern  indicators to be .
and selectionof  considered i the 195INg N gaps

dimensions model nlipdics o e indicator
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d L . .. £
2" Weighting activity - Decision conference H ng:olthg

1st Weighting DC (1 half-day):
Weighting the indicators within each area of concern
Analysis of the results of the Web-Delphi weighting process
for the indicators within each area:
Elicitation of missing group majority judgments
Validation (and/or adjustment) of the proposed weights

2nd Weighting DC (1 half-day)
Weighting the areas of concern
Analysis of the structure of the Population Health Index
for each area of concern:
Elicitation of MACBETH weighting judgment across areas
Validation (and/or adjustment) of the proposed area weights

Input ' Input
- data judgments
screen screen

-

Participants

- ™
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2nd Weighting activity - 15t half-day Weighting DC I Euro

Ll Healthy
Weighting the indicators within each area of concern
Elicitation of missing group majority judgments
Validation (and/or adjustment) of the proposed weights
To reduce health inequalities in Eurovpe, Im in h h | I r | n W| h h
HEALTHOARE RESOURCES AIDEXPENDITURE _Mow inpornt 10 ose i 907 3\:/%’“ set ap et:‘%?:naerfccjs ir?ga I(I)the :ivet: e
e indicators of this area. If a policy could
P NS nse] S0 __Jwoun improve its performance from the worst to
Health personnel (nurses and midwives, dentists, pharmacists and physiotherapists). per 100 000 inhabitants 40862100.03 the best performance on one (an d onIy
| s ko one) of the indicators, which indicator
Total health expenditure (THE), PPP$ per capita, WHO estimates 288.2 Strongly b 6518.2 would you prefer to improve and how
Private households” out-of-packet on health as percentage of fotal health expenditure (THE) 46.4 VERY STRONG 54 important would that improvement be (tO
Public expenditure on health, PPP$ per capita, WHO esfimates 7184wl Moderately  [w 5454.5 population health in the region)?

Filling in the MACBETH matrix of weighting judgements

Mg Weighting (PHI
5 = 7 = £
® 3 s w ® _
s 8| 5| 8|z | B
= H £ 3 § b
=] 8 a 3 — &
S = 2 g H ¥
s 3 = 2 2 2
3| =| E| 2| 3
[ Out-of-pocket health ] P P P P v strong
st prome] T [
[ Total health expend ] P strong
[ Medical doctors ] P strong
[ Public expend health ] moderate
Worst allover

Consistent judgements

Test question:

Could different gaps lead you to change your judgements?
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2nd Weighting activity - 15t half-day Weighting DC I Euro

Weighting the indicators within each area of concern

Ll Healthy

Elicitation of missing group majority judgments
Validation (and/or adjustment) of the proposed weights

HEALTHCARE RESOURCES AND EXPENDITURE
Heatthcare resources
Medical doctors, per 100 000 inhabitants

Healthcare expenditure
Total health expenditure (THE), PPP$ per capita, WHO estimates

Private households” out-of-packet on health as percentage of fotal health expenditure (THE)

Public expenditure on health, PPP$ per capita, WHO esfimates

o

= )]
[ Out-of-pocket health |
| Health personnel |
[ Medical doctors |

| [ Total health expend |

Worst allover

Matrix of MACBETH weighting judgements

Current
scale

[ Out-of-pocket health | very weak
[ Health personnel |
[ Total health expend |
[ Medical doctors |
[ Public expend health |
Worst allover

© © U|[Public expend health |

very weak

v. strong
strong
strong
strong

moderate

Consistent judgements

To reduce health inequalities in Europe,
how important is to close this gap?

TOM  — 1 O

Health personnel {nurses and midwives, dentists. pharmacists and physiotherapists), per 100 000 inhabitants 408 6 2100.03

288.2

Strongly

PP 6518.2

46.4

VERY STRONG

54

718.4 vy

Moderately

ol 54545

extreme

v. strong

strong

moderate
weak

It is not always necessary to
complete the entire matrix.

@ Carlos A. Bana e Costa

Imagine a hypothetical region with the
worst performances in all the five
indicators of this area. If a policy could
improve its performance from the worst to
the best performance on one (and only
one) of the indicators, which indicator
would you prefer to improve, and how
important would that improvement be (to
population health in the region)?

MACBETH qualitative trade-off question:
Imagine a hypothetical region with the
worst performance on all the five indicators
in this area. How much would you prefera =
policy that improves its performance from .
worst to the best on "Private 0 2 x

householders...'

, or another policy that

improves its performance from worst to

best on "Health personnel...", leaving all
other performances unchanged?

Out-of-pocket health  Medical doctorg
Health personndl ~ Public expend health
Total heatth expand

Test question:

Could different gaps lead you to change your judgements?
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2" Weighting activity - 2nd half-day Weighting DC I Euro

Ll Healthy
Weighting the areas of concern
Elicitation of MACBETH weighting judgment across areas
Validation (and/or adjustment) of the proposed area weights
1st elicitation step: The difference of implementation priority Qualitative questioning protocol
between the policy package on the left and the no-intervention based on the comparison of sub-
policy should be: sets of indicators (adapting the
conditional weighting procedure
Poli kage to close all of th ithi ;
Economic conditlons, soclal protection and secirity suggested by Keeney and Raiffa
oAP 1976, sections 3.7.3 and 3.7.4).
Dimension Indicator ]
From To
Unemployment rate (%) 348 25
Employment Long-term unemployment rate - 12 21 08

months and more (%)
Disposable income of private

households per capita (Euro per 4300 23800 No-intervention
Income & inhabitant) A
living Peaple at risk of poverty or social 558 86 p°|lcy
conditions  exclusion (%) : :
Disposable income ratio - S80/S20
(ratio) 72 35
Social Expenditure on care for elderly (% of 00 23
rotection GDP) ) i
§ Crimes recorded by the police per
Security 100,000 inhabitants 1741.4 60.5
Select one of the six categories below:
Very weak Weak Moderate Strong Very strong Extreme
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nd i ; sy 9nd _ . . E
2"dWeighting activity - 2@ half-day Weighting DC H Hlé:uolthg

Weighting the areas of concern
Elicitation of MACBETH weighting judgment across areas
Validation (and/or adjustment) of the proposed area weights

2nd elicitation step: To reduce health inequalities in Europe, which of the two
following policy packages should receive higher implementation priority?

Policy package to close all of the gaps within Policy package to close all of the gaps within
Education

Economic conditions, social protection and security

Dimension Indicator i Dimension Indicator SAP
From To From To
Population aged 25-64 with upper
Employment Unemployment rate (%) 348 25 secondary or terciary education 267 973
Long-term unemployment rate - 12 22.1 0.8 [Education attainment (%)
months and more (%) : : Early leavers from education and 128 22
Disposable income of private training (%) . |
households per capita (Euro per 4300 23800
Income & inhabitant)
living Peaple at risk of poverty or sacial 558 86
conditions exclusion (%) N -
Disposable income ratio - S80/S20
(ratio) 72 35
Social Expenditure on care for elderly (% of 00 23
rotection GDP) . i
: Crimes recorded by the police per
Security 150,000 inhabitants 17414 605

Select one of the three hypotheses below:

I:l A policy package to close all gaps within the area on the left.
D A policy package to close all gaps within the area on the right.
I:l These two policy packages should receive equal implementation priority.
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2" Weighting activity - 2nd half-day Weighting DC

Weighting the areas of concern
Elicitation of MACBETH weighting judgment across areas

Euro
Ll Healthy

Validation (and/or adjustment) of the proposed area weights

Results of the MACBETH voting procedure (avoids judgemental inconsistency)

Package priority (difference to

) sQ DC package Priority
Policy package that closes — = [ difference to
all gaps in the area R 2 (difference -

5§ = E to SQ)
Economic conditions,
social protection and Extreme
security Moderate
Education Extreme
- Strong
Lifestyles and Health Very stron
Behaviours v <
Moderate
Built Environment Very strong
Weak
Physical Environment 1 Very strong
Moderate
Healthcare resources and
. 3 Strong
expenditure
Weak
Healthcare performance 1 2 Strong
Moderate
Demographic Change 1 2 2 Moderate
No difference
Road safety 3 1 Moderate

Test question:

Could different gaps lead you to change your judgements?

@ Carlos A. Bana e Costa

Healthcare perlurm
Education | Physical env | Road safely |
Lifesty, Health beh Healthcare res, exp Demog Change

Econ, Social, Sec Built env

Weights validated by the seven deciders
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MACBETH conditions of order preservation (COP)

1. If the difference of attractiveness was judged...

extreme: assign to it a numerical value of 6, or, if not possible, greater than 6
very strong: assign to it a numerical value of 5, or, if not possible, greater than 5
strong: assign to it a numerical value of 4, or, if not possible, greater than 4
moderate: assign to it a numerical value of 3, or, if not possible, greater than 3
weak: assign to it a numerical value of 2, or, if not possible, greater than 2

very weak: assign to it a numerical value of I, or, if not possible, greater than |
null (indifference): assign to it a numerical value of 0,

such that

Back-
ground

conditions of order

reservation (COP

2. if one difference of attractiveness was judged more intense than another, then the numerical
value assigned to the former judgment must be greater than the numerical value assigned to the
latter (a condition of order preservation).

These conditions can be mathematically formulated in a linear programming problem, which so-

lution involves associating a numerical score with each qualitative judgment elicited. Conceptually.

| A B c D

A weak moderate extreme

B - very weak = moderate

Cc _ moderate

0 o
Consistent judgements

@ Carlos A. Bana e Costa

A B C D M.‘:;(;ggﬂ‘l

A wgak modgraie exiréerne 3

- - very lweak rnodgrate S

c - rnodgrate 4
MACBETH basic differences
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MACBETH basics

MACBETH group

judgements
Dcpﬁit:l;;ge . Priority
(difference dlﬂ'er:zz::e to
to SQ)

Extreme

Moderate
Extreme

Strong
Very strong

Moderate
Very strong

Weak
Very strong

Moderate
Strong

Weak
Strong

Moderate
Moderate

Mo difference
Moderate

@ Carlos A. Bana e Costa

MACBETH scaling

procedure
DCp;r)iaot;Ii(;ge . Priority
(difference dlﬁer:::e to
to 5Q)

Extreme 23

Moderate 3
Extreme 20

Strang 4
Very strong 16

Moderate 3
Very strong 13

Weak 2
Very strong 11

Moderate 3
Strong 8

Weak 2
Strong 6

Moderate 3
Moderate 3

Mo difference
Moderate 3

Euro
LU Healthy Back-

ground

Final area weights

adjusted, validated

and agreed by the
deciders’ group.

Built env
Education Physical env Road safety
Lifesty, Health beh Healthcare res, exp Demog Change
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MACBETH linear programming formulation (LP-MACBETH) -
ground

O Let X be afinite set of n > 2 (actual or hypothetical) options,
among which x* and x- are such that:

x* is at least as attractive as any other option of X
and

X~ is at most equally attractive to any other option of X.

O Assume that a set of pairwise comparison judgments
has been expressed by an evaluator in terms of the
seven MACBETH categories (C,, k =0, ..., 6)
of difference in attractiveness:

extreme

O A judgment between two options x and y of X
such that x is at least as attractiveas y S
will be denoted : _strong

moderate
* (x,y)eC,(k=0, ...,6)
when the difference in attractiveness
between x and y is expressed by
the single category C, _
0 When uncertainty or hesitation judgments are present, that is, when differences
of attractiveness between options are assigned to several consecutive

categories, for example from C; to C,, the comparison of any two x and y of X,
such that x is more attractive than y, will be denoted :

« (x,y)e GU...UC, (i,s=1,...,6 con i<s).

v. strong
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From the basic MACBETH scale to an interval value scale

Each time a qualitative judgement is elicited, the
consistency of all the judgements made by the
respondent is checked. Suggestions can be made for

resolving inconsistencies if they arise.

A B C D Mﬁtﬁ:E:TH

A wgak moderate emgeme 3

. - very lweak modgrate s

c - modgrate 4
MACBETH basic differences

The numerical scale suggested by MACBETH
to reconcile the judgements in the matrix is a
a higher-ordered metric scale (Siegel S, 1956)

Current MACBETH | MACBETH
scale anchored basic

A 100 100.00 8.00

? €3 €2.50 5.00

T 50 50.00 4.00

D 0 0.00 0.00

@ Carlos A. Bana e Costa

Observe the
scale axis and
compare value
Intervals.

Back-
ground

100.00

=L (7] en

T S0

37.28

T_|I| 0.00
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Euro
LUl Healthy

Applying the PHI model

A. Bana e Costa EDM, Universidad de Oviedo, 4



Transforming performance into value on the indicator

Unemployment Rate

Unemployment rate (%) - 2014

38 48 &1 e &3 08 We M W oW
B

@ Carlos A. Bana e Costa

[T Euro
Ll Healthy

Aaarune

Weights validated by the seven deciders
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Region score on the area of concern

Economic conditions, social protection and security

Economic conditions,
social protection and
securif

et —— |ttt p—
[ p—— x
il_Hx | =
Risk ol poverty Crimes
Long-term unempicym Income: S80YS20
Income: Househoids Care for elderty

Euro
LUl Healthy

18 18 18
15
11 11
Unemploymenl Income: SSO!SZO Crimes
Long-term unemploym Income: Households

@ Carlos A. Bana e Costa

Risk of poverty Care for elderly

Area 0f Concern EConomic CONGITIONs. SO<ial BrOTeCtion aad security

Lorg-term unempicym
Income: Househokds

Risk of poverty

Crines
Income: S80YS20
Care for elderty
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Activities towards testing the requisiteness IT] Euro
of the PHI model LLl Healthy

In the final Decision Conference

Extensive sensitivity and robustness analyses of PHI model results
in face of different types of uncertainty:

* On the regions performances on the indicators
* On value functions
* Onindicators and areas weights

European Journal of Operational Research 305 (2023) 475-492

. . . . = )
Contents lists available at ScienceDirect iR oumaL oF

European Journal of Operational Research -

journal homepage: www.elsevier.com/locate/ejor

Interfaces with Other Disciplines

Collaborative development of composite indices from qualitative value = g
judgements: The EURO-HEALTHY Population Health Index model S

Carlos A. Bana e Costa? Ménica D. Oliveiraj'b, Ana C. L. Vieira®*, Liliana Freitas?,
Teresa C. Rodrigues®, Jodo Bana e Costa®, Angela Freitas?, Paula Santana®®
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Activities towards testing the requisiteness IT] Euro
of the PHI model LLl Healthy

In the final Decision Conference
Extensive sensitivity and robustness analyses of PHI model results
in face of different types of uncertainty:
* On the regions performances on the indicators
* On value functions
* Onindicators and areas weights

In Case-studies, namely the evaluation of health policies in Lisbon

Wl LEY INTERNATIONAL
TRANSACTIONS
INOPERATIONAL

Intl. Trans. in Op. Res. 30 (2023) 3654-3686 RESEARCH
DOI: 10.1111/itor.13261

Desirability—doability group judgment framework for the
collaborative multicriteria evaluation of public policies

Carlos A. Bana e Costa®®, Monica D. Oliveira®® ®, Teresa C. Rodrigues®
and Ana C.L. Vieira®* ®
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Summing up on the added value of applying the
collaborative value modelling framework

Can be for
diverse and complex decision
contexts, such as for scenario

building

and the views

in decision modelling

Is enhanced in Can be adapted to risk,
with optimization and other
decision modelling
contexts

Can be helped by
decision tools to easy its
implementation

CVM has shown to be effective in designing multicriteria decision analysis
models that incorporate experts’ and stakeholders’ values and knowledge,
promoting engagement and contributing to model acceptance.
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The CVM stages and main tasks within each

stage

Stage 1
W Process design

Defining the evaluation problem by
identifying both its domain and scope

Selecting the multicriteria activities in
which the Web-Delphi stage is going
to be implemented

Identifying and selecting the
enlarged number of experts and
other stakeholders and the key-
players that will be involved
respectively at the Web-Delphi and
multicriteria decision conferencing
stages

Establishing a facilitator and
facilitation team

Preparing scientific evidence and
data to be used by participants

Selecting the methods and decision
support systems (DSS) to be used
during both the Web-Delphi and
multicriteria decision conferencing
stages

@ Carlos A. Bana e Costa

Stage 2

Web-Delphi

Designing the Web-Delphi process
or processes (type of first round,
number of rounds, stopping criteria,
individual value elicitation
protocols, type of feedback)

Preparing specific invitation letters
(calling notes), instructions

Implementing the Web-Delphi
process or processes as previously
designed

Synthetizing the individual answers
(values) between rounds

Preparing summary reports and/or
Web-Delphi post-assessment

Stage 3
Multicriteria Decision

‘ conferencing

Designing decision conferencing’
technical activities, group value
elicitation protocols, MACBETH
voting materials

Preparing invitation letters (calling
notes)

Preparing the visual presentation of
the results of the Web-Delphi
processes (and additional scientific
evidence and data when needed)

Preparing the multicriteria decision
conferencing room layout

Implementing the multicriteria
technical activities, group value
elicitation protocols

Implementing MACBETH voting
procedures

Preparing reports that document the
results of the multicriteria decision
conferencing process

Source: Vieira et al.(2020)

73

XV Reunién del GEDM, Universidad de Oviedo, 4 April 2024



The development of the CVM Framework adopts fELE

the principles of ...

Value Creation:
Value-Focused Thinking
and

Decision Quality

Divide and Conquer:
Multicriteria Value
Measurement with
MACBETH

@ Carlos A. Bana e Costa

ground

Value-Focused Thinking: A Path to Creative Decisionmaking
(Ralph L. Keeney 1992),

Many decision methodologies not only do not promote
creativity, they inhibit it..

Decision Quality: Value Creation from Better Business
Decisions (Spetzler C et al. 2016)

The spirit of decision analysis is divide and conquer: Decompose
a complex problem into simpler problems, get one's thinking
straight in these simpler problems, paste these analyses together
with a logical glue, and come out with a program for action for
the complex problem. (Raiffa H 1968)

Value judgments expressed in words are not psychologically
equivalent to value judgments expressed in numbers.
(Fasolo B and Bana e Costa CA 2014)
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The development of the CVM Framework adopts e
the principles of ...

« Process Consultation One can only help a human system to help itself.
(Schein E 1999)

) . ) Bridging the socio-technical gap between the support that a
* Socio-technical modelling social decision-making process requires and what analytic
techniques usually offer.
(Bana e Costa CA et al. 2023)

* Requisite modelling The model can be considered requisite only when no new
intuitions emerge about the problem.
(Phillips LD 1984)
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