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WEB-MAUT-DSS

* Improved web-based version of the generic multi-attribute analysis (GMAA) system.
 Based on the Decision Analysis methodology (Belton, 1990)
» Decision-making problems with partial/incomplete information

o Uncertainty about the performances of the alternatives under consideration by
means of probability distributions or ordinal information

o Imprecision concerning the quantification of the decision-maker preferences
* Hierarchically elicited weights using different weighting methods
e Additive multi-attribute utility model

e Sensitivity analysis tools that take advantage of the imprecise available information to
provide further insights about the robustness of the results.

* Developed using Shiny that allows to build interactive web apps straight from R.
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1. Main menu and screen

WEB-MAUT-DSS

Project Alternatives About

[ Environ. Imp. ]—[ Ecosystem Ind]

Dose Crit. Ind.

Health Impact

Collective Dosg

Social Imp.

[ Living Restric. H Fishing Bans J

Cost to Econo

[
Cost of Applicat.

[ Intangible Eff. H Cost to Imaga]

Direct Effects

Economic Imp.

Project information: New Project
(Attributes)(Component utilities)(Local weights )(Attribute weights)(Alternatives)(Ranking)
(SA-Weight stability intervals)(SA-Dominance)(SA-Simulation techniques on weights)

Select an attribute:

Ecosystem Ind. 1.00

Dose Crit. Ind.
0.75

Collective Dose
Fishing Bans 0.50
Cost to Economy
‘ 0.25
Cost of Applicat.

Cost to Image

1 Lake Ecosystems Index

Node Information: Ove. objective

F Attributes | Component utilities | Utility assessment (Local weighis

Weight elicitation) Alternatives (Ranking)(SA-Weight stability intervals)

1.00------------mmmomoo oo
(7 S e e e S e e e e e e 3 I S I o e 5 = o 9 I
0.546
0.495
0.50----=--=---------- - oo - - N - 3757
0.39¢
0.389
(lpB=csss=es MR oo = sosssossssosonssssssaoas 0.296--------
0.137
0.00 0.091
Environ. Imp. Social Imp. Economic Imp.

Message area:
Project New Project loaded
Loading hierarchy...

Working area:
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1. Problem identification

Problem scenario: @vre Heimdalsvatn
It was contaminated after the Chernobyl accident (1986)

137Cs contamination - 130 kBg/m?

Lake features:

* small subalpine lake

* meandepthof4.7m W Sy Taee— e
¢ maximum depth of 13 m WSl oo, S E g o RS
* surface area of 0.78 km? B B

* catchment area of 23.6 km?
* highest point of the catchment area is 1843 m above sea level
* mean annual precipitation is 800 mm

Author: Reidar Borsgstrom
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3.1 Problem structuring. Objective hierarchy

[Environ. Imp. ]—[ Ecosystem Ind. ]

Dose Crit. Ind.

Environ. Imp.

Create node

Delete node

[ Ove. objective ]—[ Social Imp. ]

Node Information: Collective Dose
[Node}[Attributes][Component utiliﬁes][Utility assessment] Local weights
Weight elicitation |Alternatives Ranking SA-Weight stability intervals

Cost of Applicat.

Label:

Economic Imp.

Name:

Economic Imp.

'

J

[ Intangible Eff. ]—[ Cost to Image

[ Collective Dose ]

Description:

The collective effective dose received by the entire population through
any of the exposure pathways due to the contaminated body of the

water. It is a measure of the increased risk of serious latent health

effects. It is evaluated by the MOIRA dose model. .

g
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3.2 Problem structuring. Attributes

Node Information: Ecosystem Ind.
Node|(Atiributes)([Component utilities ) Utility assessment) Local weights
Weight elicitation (Alternatives| Ranking SA-Weight stability intervals)
© Continuous : Discrete
Units: E Insert attribute value (label): . .
(Lake Ecosystems Index |} ( )(») Attributes for evaluating countermeasures
Minimum E Attribute values: } -
value: ° : Attribute Measure (units) Level
1 ] Most '
Maximum preterred E Worst Best
value: ]
E ) Xi: Lake ecosystem index LEI 5.00 1.00
X5: Radiation dose to milliSv 247  0.76
Project information: New Project critical individuals
(Attributes)(Component utilities)(Local weights)(Attribute weights](Alternatives)(Ranking) e : foet
(SA-Weight stability intervals)(SA-Dominance(SA-Simulation techniques on weights] X3' Collective radiation dose mSv X person 72.3 20.30
X4: Duration of restrictions  months 36 0
Select an objective: ,
— e = Discrete Xs: Cost to economy euros X 10° 426.00  0.00
cosystem Ind. ] x
Units: , Attribute values: . . . 2
Dose Crt Ind. (Lake Ecosymoms ndex ) | Xe: Cost of application euros X 10 702.00  0.00
Collective Dose Minimurm : X7: Cost of image constructed scale 0.00 1.00
value: |
Cost to Economy o |
Maxdmum preferred ]
Cost of Applicat. value: E
Cost to Image E I
Fishing Bans
10
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4. Alternatives and performances

Uniform
Probability Normal

C . 7 Exponential
distributions Weibull
Continuous Beta
attribute )
Alternative | ford'”f_l —— AT > (A2, A} > A5 > Al > (A3, A}
performances [nrormation
Discrete Select one of the possible attribute values

E——_—

attribute {Very low, low, medium, high, very high}

12
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4. Alternatives and performances

Alternative and performance management in the WEB-MAUT-DSS

Project information: New Project
(Attributes | Component utilities | Local weights|(Attribute weights|(Alternatives)(Ranking)

|SA-Weight stability intervals)(SA-Dominance |[SA-Simulation technigues on weights| [ Working area: Update performances
Attribute Type s1 s2 [ Insertalternative | Attribute Name: Range: ( (20.3 JEE ) | save | [Cancel |
Dose
Ecosystem Ind. Continue | Uniform 5 5 | Uniform 4 5 |unitd | Update performances
Dose Crit. Ind. Continue | Uniform 2.2 2.47 | Uniform 1.8 2.3 | Uniiq | @ Attribute Probability Dist. ~ Param.1 Param.2  Discrete values
Collective Dose  Continue | Uniform 64 72.3 [ Uniform 56 65 | Unifg E) Cl:lltlzrcr:ie‘llveDose vJ rS‘I ‘l Uniform W | 64 || 72.3 l [ Ju missing
Costto Economy Continue | Uniform 0 0 | Uniform 130 170 | Unifd R 22 [[ 3::::: :ﬁ l[ z? ]][[ :: ]] % % U ::::::Z
Cost of Applicat. Continue | Uniform 0 0 Uniform 0 25 | Unifg : . v ‘ [ o ][ = ] [ ] u missing
Cost to Image Continue | Uniform 1 1 Uniform 1 1 Unifg Remove alternative >4 [ Sl S
S5 [ Uniform W | [ 21 ][ 29 ] [ ][ missing
Fishing Bans Continue | Unfform 0 6 |Unfom o 10 |umitd | [ ﬂ S6 [ Uniform W | l 56 ][ 61 ] [ J[ missing
Remove
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4. Alternatives and performances

Alternative and performance management in the WEB-MAUT-DSS

A B € D E B
1
2 Attribute category Attribute values/range
Project Alternatives About 3 Ecosystem Ind. Continuous 1 5
—_— 4 Dose Crit. Ind. Continuous 0,76 2,47
Save Alternatives ) (— _ 5 Collective Dose Continuous 20,3 72,3
Load Alternatives J C o 6 Costto Econ.omy Continuous 0 426
7 Cost of Applicat. Continuous 0 702
Cost to Image Continuous 0 1
/ I F 9 Fishing Bans Continuous 0 36
10
11
12
Attribute information Performances +
A B = D E F G H | J K L M N
1
2 Attribute type S1 S2 S3 sS4
3 Ecosystem Ind. Continuous |Uniform 5 5 Uniform 4 5 Uniform 3,5 5 Uniform 1.5
4 DoseCrit. Ind. Continuous |Uniform 2,2 2,47 Uniform 1,8 2,3 Uniform 0,8 1,3 Uniform 2.2
5 Collective Dose Continuous |Uniform 64 72,3 Uniform 56 65 Uniform 21 27 Uniform 61
6 Cost to Economy Continuous |Uniform 0 0 Uniform 130 170 Uniform 380 426 Uniform 0
7 Cost of Applicat. Continuous |Uniform 0 0 Uniform 0 25 Uniform 10 50 Uniform 130
Cost to Image Continuous |Uniform 1 1 Uniform 1 1 Uniform 1 1 Uniform 0.3
9 Fishing Bans Continuous |Uniform 0 6 Uniform 0 10 Uniform 30 36 Uniform 0
10| I 1
11

(=
(]

Attribute information Performances +

14
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5.1. Quantifying preferences. Component utility assessment
Component utility assessment in the WEB-MAUT-DSS
' Working area: Discrete attribute. Component utilities
Attribute values Component utilities ‘ »
l Very low ](l 0.2 ] , [ 0.2 ” 100= == === mmmmmmm
[ Low ]([ 0.2 l,[ 02 l) 075= === == =—=—=—=———-————----.
Node Information: Dose Crit. Ind. [ Medium ]([ 0.2 ] , [ 0.2 ])
[Node][Attributes][Component utilities]||Ut|'Iity assessment)| Local weights l High ](l 02 ] [ 0.2 l) 00— === =-=—=—=—=—=———-=———-=-=-—----
Weight elicitation | Alternatives Ranking SA-Weight stability intervals [ h ] !
Very Hig ([ 0.2 l,[ 0.2 l) 025= === = = m e m e m e m—— -
Continuous attribute Discrete attribute [ ]([ ] ! [ l) 0.00 - -
} ‘ I [ Cancel ] [ Save ] e o o ¢ H(iegrﬁ
050 o i“"lmm Working area: Discrete attribute. Component utilities
‘j‘jﬁ‘f farbue Moo Arbue o Attribute values Component utilities ‘ »
-m [ veylow ([ oos | [ 015 |) 100======--==-===m - __-__-'
@ Direct assessment [ tow J({ o2 J5[ o2s [Jgzs=mccmoo oo oo oo
(O Lottery-based assessment [ Medium ](l 0-35 ],[ 045 ]) -I
( High J((Loss ], [ 075 ]) 050========-~ __.__ __________
[ Very High l([ 0.85 l , [ 0.9 ]) 1 25m==== o B --------------
[ J(_J,_J) . 5
200 i High Very
[ Cancel ] [ Save ] ’ High 16
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5.1. Quantifying preferences. Component utility assessment

Component utility assessment in the WEB-MAUT-DSS

Working area: Direct assignment. Component utilities

Attribute range (' )

Most preferred: ® O

Working area: Direct assignment. Component utilities

1.00
Attributes values ~ Component utilities
Node Information: Dose Crit. Ind. ( ] ( ( ] , ( ] ) 0.75
[Node][Attributes][Component utilities]||Ut|'Iity assessment] Local weights [ ] ( [ ] [ ] )
Weight elicitation | Alternatives Ranking SA-Weight stability intervals / [ ] ( [ l ’ [ ] ) 0.50
]
Continuous attribute i Discrete attribute p { } ( { } ’ { { ) 0.25
: P ( : )
. 0.00
: 10 ‘ﬁ ‘[ﬂ [ Cancel ] [ Sz ] 0.76 mSv 247
: o
;

025 ----gyp-----g ,,j,,,, B e T
02 o
00 -
E My Mrun on A A Attribute range ( , )
® O

025 . ;
0.0 :
min Arribute range x
Most preferred:
1 1.00
1
H Attributes values Component utilities
Di i
@ Direct assessment 0 ) . 0.75 \\\
i \

([ 12 ] ( (o7 ],(Los ] )
(O Lottery-based assessment [ 1.61 ] ( [ 0.45 I , [ 0.55 ] ) 0.50
[ 2045 | ( (o2 J,[ 03] ) '
| D, 0)  oss ook
[ (C,C) SN
0.00 17
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5.1. Quantifying preferences. Component utility assessment
Component utility assessment in the WEB-MAUT-DSS
Working area: Certainty equivalence (CE) method ' Working area: Probability equivalence (PE) method
Probality value Sure amount Probality value
1 . .
®(:: ) R BRI (en e
@)= 7 (5, 1 )~reween (D) o7 |\
0.50 0.50
®(:: )= =] (2, 2 )~ e (D) om
0.00 0.00
[ Consistency check ] [ Cancel ] [ Next>> ] 1 Lake Ecosystems Index 5 [ Consistency check ][ Cancel ][ Next>> ] 1 Lake Ecosystems Index S
Working area: Lottery-based assessment method
CE-method PE-method Component utility function

1.00 1.00

0.75 0.75

0.50 0.50 \

0.25 0.25

0.00 0.00

1 Lake Ecosystems Index 5 1 Lake Ecosystems Index 5
[ <<Back ][ Cancel ] [ Save component utility function ] 18
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[ 1st Iberian Conference on ] WEB-MAUT-DSS: A web-based DSS based on MAUT to deal with

5.2. Quantifying preferences. Weight elicitation

Weight elicitation in the WEB-MAUT-DSS

Direct
assignment
Weighting | Basedon
methods | tradeoffs No additional
information
Based on Ranking of
ordinal differences
information
Linguistic terms
scale

20
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5.2. Quantifying preferences. Weight elicitation

drop-down list

Weight elicitation in the WEB-MAUT-DSS (i \ 4

{ Equally important |
|

[ Working area: Weight elicitation based on ordinal information Working area: Linguistic term scale { slightly more important
- . ‘I More important |
Objective list: Objective ranking Objective ranking ‘I Much more important |
~ Most Information of the strength of imMs S:.m [ ; \
Social Imp. gmporia the differences between the . Social |r1:|p. Tl = : -
weights of the consecutive Economic Imp. - {ﬁ
Economic Imp. objectives in the ranking. Environ. Imp. _ { } [ <<Back ]
S <<Bacl
Dr:g Environ. Imp. No atljditionaf information bt | ) (Eict weigiha)
drop Ranking of differences - :{ J
© Linguistic terms > == :.[ ]
== )
([ cancel ] [ Next>> | = )
Least po-mm
important Least ~.
important
[ Working area: Linguistic term scale
4 )
. . . Objective ranki
w, (Social) > w; (Economic) > w; (Environmental) o e
. e rer—
N Do e T T
w, slightly more important than wy conomie M [ 22223+ { More important___ W)
Environ. Imp. =-__n:={ ] =
w; more important than w; L ) (Ciotwegts
- ICIt welgins
: : ", }
Cardinal sum reciprocal method _ ]
Danielson & Ekenberg (2017) B )
Least ~—
\ ) important 25
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5.2. Quantitying preferences. Weight elicitation
Hierarchically eliciting weights:
4 N \
W Environl ] > kl = W X Wi
Wi214 Environll |——p k2 = w; X Wip X Wy Project information: New Project
Environmental wq - (Attributes)(Component utilities)(Local weights)(Attribute weights)(Alternatives)(Ranking)
impact | Environl I (SA-Weight stability intervals)(SA-Dominance | SA-Simulation techniques on weights)
w W122 ] k3 - Wl x le X W122 Attribute names: Min Avg Max
13 - . ) 0.00 0.25 0.50 0.75 1.00
W, Environ3 | > k4— wy X W3 Ecosystem Ind. 0.091|| 0.137| 0.182 [ ' |
o 4 Dose Crit. Ind. 006 | 0.106(0.168 | [
' Collective Dose 0.14 |/ 0.217| 0.315 ]|
W2 > k5 = W2 X W21 Cost to Economy 0.041|| 0.071|| 0.113| - -
w ! |
[ Overal 2 Social }/ o Cost of Applicat. 0.113/ 0.191/| 0.294 ==
objective impact 221 social2.1  |— > = Cost to Image 0.08 || 0.134/ 0.202 Bl
: W\/ oce ko= Wy X Wy X Wy, Fishing Bans 0.086/0.145) 0218 | NN
22 : :
w\:“c'alz'z T k= Wy X Wy X Wy ‘
222 Y
w
3 W31 :conomicl I | kg = W3 X W31
W311 -
B i S feomome e |2 o — 3y X sy X Wy
pact \
Wy Economic2.2 | ———> iy = w5 X Wy X Wiy
Ws3 conomic3 | : > kll = W, X Wis
p / ‘4/

26



15t Iberian Conference on WEB-MAUT-DSS: A web-based DSS based on MAUT to deal with

Multi-Criteria Decision ) ) ) .
Making/Analysis partial/incomplete information

IBERIAN

CONFERENCE
/ ON MCDM/MCDA

Table of contents

1. Main screen and menu
2. Problem identification

3. Problem structuring

* Objective hierarchy
e Attributes

4. Alternatives and performances

5. Quantifying preferences
* Component utility assessment
* Weight elicitation

6. |Evaluating alternatives

7. Sensitivity analysis
* Non-dominated and potentially optimal alternatives
* Weight stability intervals
* Monte Carlo simulation techniques on weights

27



Multi-Criteria Decision
Making/Analysis

Lst Iberian Conference on WEB-MAUT-DSS: A web-based DSS based on MAUT to deal with
partial/incomplete information

/ ON MCDM/MCDA

6. Evaluating alternatives

Uniform distribution
and discrete attributes

Alternative
performances

Minimum, average and
maximum global utilities

u(A’) = ikiui(xij)

Other distributions or
ordinal information

v

Ranking based on
average global utilities

Simulation process

v

Multiple box/violin
plot

28
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[ ] [ ]
6. Evaluating alternatives
N
Select an objective: 0.25 05 0.75 1
- | | i Min. Avg. Max.
Node_name_1 i | l
Alter. name 1 ! ! _ 049 0.81 0.92
Node_name_2 ! I ;
Node_name_3 Alter. name 2 E i L1 0.37 077 0.85 Ra nking based on
Node_name_4 Alt 3 E — i HH™
Node_name_5 er name | . | 0.29 060 079 average global utilities
Node_name_6 Alter. name 4 H . 033 0.48 063
Node_name_7 ‘ ! i
Node_name_8 Alter. name 5 - | | 0.22 0.28 0.64
- 7 L J
Select char‘t:[ vj -
Select an objective: [~ o 0.25 . 0.75 1 )
( Node_name_1 ) i E |
Node_name_2 Alter. name 1 i H—‘
Node_name_3 ] Alter. name 2 i |I—_—|
Node_name_4 ! i i
Simulation process Node_name_5 Alter. name 3 -
 Node_name_6 Alter. name 4 | |—-—| :
- - .
@ S Alter. name 5 : ! !
\. J
O violinplot
- / Select chart:[ 7] - 29
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6. Evaluating alternatives

Sl 5 Utility Objective: [Obiective name ] e e Utility Objective: [Ob'ective name ]
(Alter_name_l 1 10 (Alter_name_l 1 10
Alter_name_2 Alter_name_2
[Alter_name_3 ] 0.75 [Alter_na me_3 ] 0.75
Alter_name_4 B Alter_name_4
Alter_name_5 050 Alter_name_5 050
Alter_name_6 | Alter_name_6
Alter_name_7 0.25 Alter_name_7 0.25
Alter_name_8 — Alter_name_8
\ J 00 \. J 0.0 :
! - 0.0 0.25 0.50 0.75 1.0 - 0.0 0.25 0.50 0.75 1.0
Average attribute weight ! Average attribute weight
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6. Evaluating alternatives

Select the alternatives to compare:

| Alternative 1

v

| Alternative 2

V|

-

Attribute name 1

Attribute name 2

Attribute name 3

Attribute name 4

Attribute name 5

Select the alternatives to compare: I Alternative 1 vl | Alternative 2 vl
- “
025 0s 075 1
Attribute name 1 »—5 i E
Attribute name 2 ﬁ
| | i
Attribute name 3 ' '_,5 |
Attribute name 4 e QNN :
Attribute name 5 : : -'—-—'I )
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6. Evaluating alternatives
Node: Ove. objective - Alternative: S6
Ecosystem Ind. — Do
—  tilityax
[ Working area: Radar chart Dose Crit. Ind. Cost to Image
Obiective
Select an alternative:
S7 /
s4 il
S8 f
cq J sollective D. Collective Dose Cost of Applicat.
I S 1

Fishing Bans Cost to Economy
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6. Evaluating alternatives

Selected Node: Ove. objective

UtilityMin{ (S6)
— UtilityMed1 (S6)
Ecosystem Ind. —— UtilityMax1 (S6)
— UtilityMin2 (S7)
— UtilityMed2 (S7)
— UtilityMax2 (S7)

s Dose Crit. Ind. Cost to Image
Working area: Comparative radar chart

Obijective Ove. objective )

Dose Crit. Ind. Costto Im

Select an alternative: Select an alternative

S6
S4 S4 1
Collective Dose
S8 S8
Collective Dose Cost of Applicat.

Fishing Bans Cost to Economy
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Table of contents

1. Main screen and menu
2. Problem identification

3. Problem structuring

* Objective hierarchy
e Attributes

4. Alternatives and performances

5. Quantifying preferences
* Component utility assessment
* Weight elicitation

6. Evaluating alternatives

7. |Sensitivity analysis

* Non-dominated and potentially optimal alternatives
* Weight stability intervals

* Monte Carlo simulation techniques on weights
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F

7.1. Sensitivity analysis. Non-dominated and potentially optimal alternatives

Project information: New Project
Attributes)(Component utilities)(Local weights ) Attribute weights| Alternatives|)(Ranking)(SA-Weight stability intervals|
[SA—Domina nce][SA—Sim ulation techniques on weights]

Non-dominated Potentially optimal Pairwise dominance
alternatives alternatives values
S1 s1 s1 s2 s3 s4 554
S2 S2
51 X -0.14 -0.173 -0.07 -0.
S3 S3
52 -0.105 X -0.197 -0.094 -0.
S4 S4
S5 S5 S3 -0.066 -0.126 X -0.055 -0.
S8 S8 54 -0.212 -0.271 -0.304 X -0.
59 59 s5  -0.173 -0.233 -0.265 -0.162 X
56 -0.285 -0.345 -0.377 -0.274 -0.
57 -0.3 -0.36 -0.393 -0.29 -0.

S8 -0.192 -0.252 -0.285 -0.182 0.+

= ) —— »

35



1st Iberian Conference on WEB-MAUT-DSS: A web-based DSS based on MAUT to deal with

Multi-Criteria Decision ) ) ) .
Making/Analysis partial/incomplete information

IBERIAN

CONFERENCE
/ ONMCDM/MCDA

7.2. Sensitivity analysis. Weight stability intervals

Project information: New Project
[Attributes |[Component utilities|[Local weights Attribute weights)Alternatives|(Ranking (SA-Weight stability intervals)
[5A-Dominance[SA-Simulation technigues on weights

Select an objective:

Select the type of weight stability interval: @® Change in the best alternative
i -
Environ. Imp. O Change in the alternative ranking
Social Imp.
Project information: New Project Ecosystem Ind.
(Attributes)(Component utilities)(Local weights|[Attribute weights) Alternatives| Ranking|(SA-Weight stability intervals)
(SA-Dominance)(SA-Simulation techniques on weights) Health Impact Current average weight: Weight stability interval: (
Select an objective: Living Restric.
1
4 Select the type of weight stability interval: @® Change in the best alternative /
Environ. Imp. O/ Change In the aifernative ranklng Direct Effects l_ I
\ hd 0 0.1 0.2 03 04 0.5 06 0.7 0.8 0.9 1
Social Imp.

Economic Imp. Compute n

Ecosystem Ind.

Project information: New Project
[Attrihutesj[tomponent urilw'tiesJ[LocaI weights][m‘tribute weightsj[Alternah‘vesj[RankingJ[SA—Weight stability intervals)
[sA-Dominance)[SA-Simulation techniques on weights|

Health Impact

Living Restric. Select an objective:

Select the type of weight stability interval: (O Change in the best alternative
-
Environ. Imp. ® Change in the alternative ranking

Social Imp.

Economic mp- —

Ecosystem Ind.

Direct Effects

Health Impact

Living Restric.

Direct Effects

- 0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
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7.3. Sensitivity analysis. Monte Carlo simulation techniques on weights

Working area: SA-Simulation techniques on weights: Multiple boxplot

Project information: New Project
Attributes|(Component utilities) Local weights [ Attribute weights|[Alternatives) Ranking (SA-Weight stability intervals) __—
SA-Dominance) GASImulation technigues on welghts
Attribute list: Ute ranking:
Select an option: / L=
i System Ind. important
© Random weights Dose Crit. Ind.
) Ordinal information on weights
Collective Dose
() Local weights Drag A - i ) .
Cost to Economy & Working area: SA-Simulation techniques on weights: Statistics
drop
Perft imulati Cost of Applicat.
erform simulation | moge | min. | 1stqu. [ median | mean [ araqu. [ Max | sta. Deviation
a EEIDUIETE 81 1.00 1.00 1.00 3.00 3.48 5.00 9.00 2.48
"
Fishing Bans Least s2 2.00 1.00 2.00 3.00 3.33 5.00 9.00 1.75
rtant
e 83 1.00 1.00 1.00 3.00 3.48 6.00 9.00 237
S4 4.00 2.00 4.00 5.00 5.30 7.00 9.00 1.97
S5 7.00 1.00 3.00 6.00 5.10 7.00 8.00 2.04
S6 8.00 1.00 5.00 6.00 6.13 8.00 9.00 213
S7 9.00 2.00 6.00 8.00 7.30 9.00 9.00 2.05
S8 100 100 300 500 501 700 900 266
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7.3. Sensitivity analysis. Monte Carlo simulation techniques on weights

Project information: New Project . . Qi . . o ; .
[Attributes )| Compenent utilities|Local weights | Attribute weights| Alternatives)(Ranking|(SA-Weight stability intervals| worklng area: SA-Simulation teChnlques on WEIghts' Multlple bOXplOl

[sA-Dominance][SA-Simulation techniques on weights)

Attribute list: Attribute ranking:

Select an option: Mast
Collective Dose important

© Random weights Cost of Applicat.

@® Ordinal information on weights

v

Fishing Bans

~—
®

O Local weights Drag

Ecosystem Ind.

drop
Perform simulation Cost to Image
“ o Ind>
Cost to Economy Least
important
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7.3. Sensitivity analysis. Monte Carlo simulation techniques on weights

Project information: New Project ) Working area: SA-Simulation techniques on weights: Multiple boxplot
Attributes [Ccmpnnent utilities | Local weights [Artribute weightsJ[AIternatives I[Ranking][SA—Weighr stability intervals

SA-Dominance | [SA-Simulation technigues on weights)

Attribute list: Attribute ranking:
Select an option: L=
Ecosystem Ind. important
@® Random weights Dose Crit. Ind

) Ordinal information on weights
Collective Dose

O Local weights \ Drag

Cost to Economy &

drop
Cost of Applicat. /

d

Perform simulation

Cost to Image

Fishing Bans Least
important
/ -~ ( T '3 . . '3 : )
\ / Working area: SA-Simulation techniques on weights: Statistics
Project information: New Project
Attributes)(Component utilities )(Local weights (Afiribute weights)(Alternatives)(Ranking) | Mode | Min. | 1st Qu. | Median | Mean | 3rd Qu. | Max. | Std. Deviation
SA-Weight stability intervals)(SA-Dominance [ SA-Simulation techniques on weights)
S1 3.00 1.00 3.00 3.00 3.43 4,00 6.00 1.00
Attribute names: Min  Avg Max S2 2.00 1.00 2.00 2.00 2.1 2.00 5.00 0.78
0.00 0.25 0.50 0.75 1.00
Ecosystem Ind. 0.091|} 0.137| 0.182 - ; : i S3 1.00 1.00 1.00 1.00 1.28 1.00 5.00 0.67
Dose Crit. Ind. 0.06 || 0.106 0.168, -
Collective Dose 0.14 | 0217/ 0.315 - | S4 7.00 4.00 6.00 7.00 6.34 7.00 8.00 0.94
Cost to Economy oo4tjioo7ij0n3 | g : 3 S5 4.00 2.00 3.00 4.00 3.78 4.00 7.00 1.10
Cost of Applicat. 0.113( 0.191|| 0.294] - ' 1
Cost 1o Image 008 || 0.134] 0.202 B : S6 9.00 6.00 8.00 9.00 8.53 9.00 9.00 0.57
Fishing Bans 0.086/( 0.145/ 0.218 Bl : ; 57 9.00 4.00 8.00 8.00 8.08 9.00 9.00 1.06
E 3 S8 600 300 800 600 830 700 900 112
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