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The decision aiding context

- OPA!is the owner of a Greek real estate
investment trust

- Expansion of their portfolio for further growth

-+ Allocation of investments to real estate in
multiple cities for risk diversification
Long-term prospects of the cities are
important for successful investments

Develop a tool to evaluate
cities according to their
sustainability level fitting
the decision-maker’s
preference information.
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Cities under assessment

Copenhagen, a,
Lond Berlin, a,
ondon, a
45 ||| Stockholm, a
New York, a, l . Beling. a,

l T Seciul, a,

Prague, a, Hong Kong, a, l T Tokyo, a,,

Paris, a,

Shanghai, a,,




HOW

CAN WE
MODEL

|17



Consistent family of criteria

Overall Urban sustainability
objective

Perspectives
Economic Environmental
o Emolovment Disposable Health Pension Green Air Resource
Criteria proy income system  security space quality management
g1 gz g3 g4 g6 g6 'g7
Data 23 sustainability indicators



Aggregation of

sustainability indicators to

criteria

Example 1

Computation of an aggregate index

g, Air quality index A@I

VN

NO SO, PM

2 2 10

Air quality index

SO

NO,
PM,

Example 2

Pollutant concentration in air

Cheng et al. (2007)

Aggregation using ordinal scales

g, Health index

BAD MEDIUM GOOD

Zx

Doctors per capita
| BAD | MEDIUM | GOOD

0 lM ED I'GOOD

Healthcare security coverage

| BAD | MEDIUM | GOOD |
! | !

0 lM ED l'GOOD 1
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Type of decision problem

P, - Sorting of alternatives (cities) into pre-defined ordered classes

g, Criteria
A: Set of 9:
alternatives 9,
9;
o
P ®
o
® O

C: Ordered classes C,: BRONZE < C, SILVER < C,; GOLD
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Choice of an appropriate method

Possible approaches to sorting problems

Value-based, e.g. UTADIS
Outranking, eg. ELECTRE TR
Rule-based, e.g. Dominance-based Rough Set Approach (DRSA)

Proposed method: ELECTRE TRI-C
Characteristic profiles to describe representative criteria values

profile b, profile b, profile b,

class C, class C, class C,
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Categories and thresholds

Criteria Characteristic profiles
worst C, G, E: best
g1 O 4—T+o\-o < 4 100
g 0 4 ] > - _ 4 100
g; ¢ \ *
Es ¢ >t 0
2 i + 100
gs 0 4 {iff__ ————sond 4 4 100
v + ‘ R |
BRONZE SILVER GOLD
Normalized scales:  Y9ij = (*—) * 100
g i —YGix

Thresholds
q Pi Vi
1 10 50
| 5 10
0 1 -
3 10 80
2 7 -
2 10 -
0 1 -

g, Indifference
p, Preference
v, Veto
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Simos’ revised procedure

Ranks and blank cards

R Employment, Overall economical
1 state
e, 2
R, Healthcare services' availability
e, 0
R, Natural resources’ dependence
e, 0
R, Retirement endurance
e, 0
R, Urban green-friendliness
e, 0
R, Pollution
Ratio-z 7




Weights
Criteria Weights
Resource use

g, 0.2390 1a1% Employment
23.9%
Disposable
0.2390
9z 3.4%
g, 0.1806 Coverage of
6.4%
g, 0.0925
Air quality
0.0635
Is 9.3%
9s 0.0341 Pension
23.9%
97 0.1513 Health system
TOTAL 1 e
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Model implementation in diviz

( e
4 ecsvToXMCDA-performanceTable-1

PyXMCDA f o
/3 ElectreCredibility-1
performanceTable (csv) 5 g PUT
wre aternaives ®] “ ElectreConcordance-1
PUT ol g Aternasves A —
erilaria® cradibility
@ Peraives ol s _orafies
parfarmancaTable - bot memaas'
==
~ o ;_profiles Massape ® I_ ol ¢ concardince
@ it
S L]
peﬁormanceta-:ﬂ— ! g Performance_tabie &
£ N\
! g prafiles_perdarmance_tatie /3 ElectreTri-rCClassAssignments-1
AN o7 PUT
M‘ <4 ecsvToXMCDA-criteriaValues-1 o waighis
———{ PyXMCDA ;
i assignments
CriteriaVaues (cav) Sy BN s
<} ElectreDiscordance-1 — @Fasaden roes
PUT
~ %.’J Ea—.
thresholdsElec e discardance ] ~
s ™\ chasses profles
(%] csvIoXMCDA-criterialhresholds-1 b counter_velo crossed ® \_
PyXMCDA o o
grasans massages ® /:3 plotAlternatives Comparisons-1
| @ CritveriaThreshalds (csv) g T8
crileria 1 @ periarmance_tatle
Bt -a'ﬁis " .
b messages ® ! g rcsites_pertarmance tatie SlernaivesCamparisansFal
% % e messges
':] csvToXMCDA-performanceTable-2
PyXMCDA ( z %
’:] cutRelationCrisp-1
parformanceTable (csv) X PUT
categoriesreferenc@u—'_.‘ aternaives ©
eriteria® ouranking ®T~
— s profiles
perfrmancaTable ™ ot W.
- )?m

17



Categorisation

SILVER GOLD
e Beijing e Berlin e London
e Prague e Copenhagen e New York
e Shanghai « Hong Kong * Paris
 Seoul
e Stockholm
« Tokyo
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Conclusions

- ELECTRE TRI-C was a suitable approach to
tackle this case.

- Other methods (e.g. UTADIS and DRSA) and
criteria could have been used to solve the
problem.

- London, New York, and Paris are the most
sustainable cities from the set.

- Opal's real estate investment trust should
Invest more in iImmovables in these
locations.
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Thank you, guys!
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And thank you, Chania!



