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PDA case-study selection

CASE-STUDY I
CASE-STUDY 

II
CASE-STUDY 

III

Model to select a R&D 
portfolio of robotic 

innovations for 
minimal invasive 

surgical 
interventions…

…under a limited 
budget

Model to prioritize 
community care 
programmes…

… in view of allocating 
human resources…

… to assist the Head of 
the GHCC of Northern 

Lisbon

(Oliveira, Rodrigues et al. 
2012)

Model to prioritize 
health and competing 

non-health 
programmes…

…considering their 
value-for-effort…

… to assist the Head of 
the SEDSDH (Brazil)

(Hummel, Oliveira et al. 2017) (Bana e Costa, Lourenço et al. 2014)

Real-world applications of a multicriteria socio-technical approach 
for PDA using the M-MACBETH DSS

in decision conferences
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Prioritizing Health Care Interventions: 
A Multicriteria Resource Allocation 
Model to Inform the Choice of 
Community Care Programmes

Several benefit (and risk) criteria:

‘Cost’ constraint:
Limited number of nursing hours

12 Programmes

Adapted from: Oliveira, M.D., et al (2011) In E. Tanfani and A. Testi (Eds) Advanced Decision Making Methods applied to Health Care. Springer
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Prioritizing Health Care Interventions: 
A Multicriteria Resource Allocation 
Model to Inform the Choice of 
Community Care Programmes

Several benefit (and risk) criteria:

12 Programmes
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Prioritizing Health Care Interventions: 
A Multicriteria Resource Allocation 
Model to Inform the Choice of 
Community Care Programmes

Several benefit (and risk) criteria:

‘Cost’ constraint:
Limited number of 

nursing hours
Which PDA approach?

12 Programmes

Adapted from: Oliveira, M.D., et al (2011) In E. Tanfani and A. Testi (Eds) Advanced Decision Making Methods applied to Health Care. Springer
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Phillips, L.D., Bana e Costa, C.A., 2007. Transparent prioritisation, budgeting and resource allocation with multi‐criteria decision analysis and decision conferencing. Annals of Operations Research, 154(1), 51‐68.

Resource allocation 
managers’  common 

critical mistake in 
prioritizing projects:

Projects prioritized by 
decreasing benefit,
until the budget is 

exhausted
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Under some 
conditions

a simple alternative 
prioritization 

approach applies:

Projects prioritized by 
decreasing 

benefit/cost ratio,
until the budget is 

exhausted

(The Health Foundation 2012) 7
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Lourenço, J.C., Morton, A., Bana e Costa, C.A., 2012. PROBE—A multicriteria decision support system for portfolio robustness evaluation. Decision Support Systems, 54(1), 534‐550.
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PDA: Ratio prioritization or knapsack optimization…?
M‐MACETH answer: Both!

Justification for new software: Existing commercial DSS for multicriteria resource allocation 
do not combine interactively benefit /cost prioritization and optimization and, therefore, do 

not allow an on‐the‐spot discussion of the advantages of both approaches
Lourenço, J.C., Bana e Costa, C.A., Morton, A. 2008. Software packages for multi‐criteria resource allocation, Proceedings of the IEMC‐Europe 2008, IEEE, Estoril, Portugal, pp. 93‐98.
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Adding other constraints:
Force in/out

Mutually inclusion/exclusion
Dependency between projects

Group constrains
…

Additional features: Adding other constraints
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Addressing the 
baseline problem…Lourenço, J.C., Bana e Costa, C.A., Soares, J.O. (2010), “Portfolio decision analysis with PROBE:

Addressing costs of not financing projects”, in L. Rogozea (ed.), Advances in Mathematical and
Computational Methods - 12th WSEAS International Conference on Mathematical and Computational
Methods in Science and Engineering (MACMESE '10), University of Algarve, Faro, Portugal,
November 3-5, 2010, WSEAS Press, pp. 340-344 (ISBN 978-960-474-243-1).

Additional features: Addressing the baseline problem

11



12

Addressing the baseline problem…
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13Liesiö J, Punkka A. Baseline value specification and sensitivity analysis in multiattribute project
portfolio selection. European Journal of Operational Research. 2014; 237(3): 946-56.

Addressing the baseline problem…
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