Abstract

implementing a design of 4 lige
Cavstemn different  design
are evaluated and ranked bused
cive wssessments of  didferem
Thie knevwdedge about these critena
e and ineomplete. So. 10 deal
fand of information we sholl bse
approaches and Dernpsier-Shafes

v 6 evidetice. In this contribution we
propaes an esiluntion model bised on
of Safery anad Cosr, The safety
s will be obmimed using fogoy
Evidential ressuting (FURBER)
Shnd the gosl sEscasments  are
by 'the expers. Hoth subjective
e (usually assessed oo diffevent
cspaces, The aim of this contsibation
o evndante the different) design optiomns
of ¢ decision ‘model applying u
i merarchical process (o avind ([

f information.

I"d.ﬁx Enginpering  systems, cﬂ:._:_
decision  muking.,  linguistc
pemation, mguistic hierarchies

piluction

declston of inplementing & design i@
engineering system depends on that the
sufisfies  lechnicul  and economical
s, Muli-Criterza Decision Mukang
CDM) fechniques could be applicd to abtan
king arder of different dedign options, 1o
eontribution we shall propose o Hnguistic
pation madet that 11 takes e account the
igof Saferand Cest

Yﬁ[ﬂn}r typical salety assessment approaches
e difficult to use in situntions whese there
k of information, pust experience. or il

silughion o risk analvsis  TWan9T)
e, linguistie  desenptors,  swch as,
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b e caal ar o

“Likedy”, “Pmpeossible”, are used o deseribe an
event due o the fact they arc wsed commionly By
engineers uml safety amalysts, Henee, the wse ol
e Ty linguistic appeoach [Zad T3] s 0 goad
medel o analyse the safery ol engineening
systems with Ineomplete information Al the
estimution of the cost s o Hl-defined situation,
thisrefore the wse the Hngoistic approach 18
T [CTITHLLE e

In the desipn of large engineering producis
sych as offshore wpsides, amd olfshore cranes,
an efficient design miay  be cevalosted and
selectedd by means of u MOTM  problem,

particularly in the feusibibty  and  concep
selection slages of o cpginsoring  svsSECH,

Subjective safely and cost assessments can be
stndied topether 1w deermime the hest risk
rediction  action and o choose  the hest
desigatoperation option. Multipte safety amabvses
can provide their subjective judgmenis Tor each
deston option on both cost and salety aspects,

In engineering safely analysis imtrinsically
woe pnlorriation oy coesist with condizions
of  “lack of <pecificie”™  origimating  from
evidence nol strong enough to completely
support . hvpothesis but onby with degrees of
belicl or credibility, Dempster-Shafer (10 5]
theory ol evidence [Demts, ShaTo] hised on the
comcept of belief Function: D-5 theory enlarges
the seope of traditional probability  theory.
describes and handles unceriinties wsang the
concept of the degreess ol Beliel, which can
madel incompleteness aml 1znormmee explicily,
Besules, the: D5 theory alsy  shows  grem
potentials in multiple anibute decision amilyses
imader unesrminy | Y nail |,

The aim of this paper s wo develop o
lingustic decrsion modet that evaluates different
design options for d large engineering system
accarding o safery and cos) onleria To do s,
we shall use thie fellowing frismewirk:




o Safety will be dssessed based on fozey logic
and  the evidenmial seaspnimg  approach,
teforezd 10oas o PURBER approact [ LinB3],
which 15 based on the RIMER spproach
propesed recenthy in [Yngli],
The syithests of the salely assessments for
cuch aplion 15 expressed and implemented
using o linguistie 2-uple seheme [Hertn],
& The cost assessments of each desten option
will be aymhesised based on the dasgssnengs
of each cost Factor that are sopplicd dicectly
by the experts in terms of lnguistic labels:
Comt ol safety lnguisic: assessmienls, Gre
cosducied m different utilny spaces. and
they will be the mput vilues for o Mul-
Exper Muli-Criterin Beaision Making
IMEMU-T3M) probilem. We shall solve i
using o decssion medel  bosed ono the
Linguestic Higrarchies |Herdl]
The use ol the lmpwistic Higravchics and the
Linguwissle 2-tuple represemtation allow us® 1o
defing @ common iy space ior expressing the
safery and cost assesseents and  ranking the
design optiony withoul less af infurnation

I oeder o o s this cootribution 15
structured s follows: 1o Section 2 we make a
brict review of lingustic tools, In Section 3 we
describe the evaluation Tramework Tor satery
and cost modelling of large chgimeering sysleis.
[n Section it will be presemed the applicabon
at the: Higrarchical hnguisiie decision model 1o
evaluaie the desipn optipns. And Ooally, same
Comelugions are pimted ool

2 Linguistic Background

i this sconon we shall revies somc core
concepts ahont linguistic  information, We
review briefly the 2-tuple Lingeeseie reode! and
the Einorisdic Mivrarchies.

2.1 The 2-tuple Linguistic Maodel

This mocke] was presented in [Herf]L fuor
cvergoming  he divwbock  of  the less ol
infarmntion presemed By the classical linguissic
cormputation [Hediik]:  oir The
semantic moedel | Deg88] G and the symbolic
one (192 The 2-ueple fuzzy linguisie
representation model is based an the symbeolic
method  and  mkes s the  base ol ks
repraseniaton  the  gongepl ol Syvmbolic

micwdels

Translation,
Definition 1. The Symbobc Translation of o
R ] E e o I

pumerical value  assessed in (R30S that
suppaorts the “difference of i?}u I'I‘-I-'Eﬂilll_!-"
hetween an amount of infarmation = h £l
ancd the closest vidue in (0, .0 ] thot lndcotes
the mdex of the closest lngauistio @om a5 s
heing [(Le] the interval of granulanty of &,

From thscongept o binguistic represcilabiog
midiel iy developed.,  which  represents  the
linguisiic information by means of Z-laples
(5,005 & and o e [-(L540.5)

lisiguistic  werm

This- meaddel defines o wcr of functivn:
between  Lnguistic 2-wples apd  nomserical
values.

Definition 2. Let 5 =15, o8 1 be o hinguisie
terne sel and & & [0, 2] & value supporting (he
resttlt of @ symbolic aggresation pperation, then
e  Zoauple bl expresses e equivalent
information to 7 05 oblained with the follisie
fumneticn:
Ao, g] » S 0-0.5.0:5)
5, (=romnd

AL = s )it =
|er= =i we]-0ELS

where s has the closest index label v # " and
o as the vadue of the symbolic iranstanen.

d-=yyceyy beoa

Proposition 1. Let
linguistie term st dnd (5, ee | he o hnguistc 2-
tuple, There B alwavsa & Tunction, sich that,
fromi o 2-taple iUremorny ity eguivatent nomincal
value S [TL ]

Prowot, [t s g
faneton:

vial, we consider the Tollowmg

A S [ 0E0.8) = 0]
Ne _gy=i==f1
Remark 1. frem Defitien b ol 2 oand
Pl’(lrlrl\_lrfn'lrl {oobds obwlony that the conversion
ol o Treepaniatic
corsist of

-

ferm ittt 2enapde

yoE ST )

This model lias a computationa! techrgue hased
i the Zotaples were presentes i [Hens)]

1. Ageregation of Z-fuples

The pgoregption of linguistic 2-wuples
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comicist of  vbmimmg o value  hal
summarizes a sel of valucs, therefore, he
result of e agereaation of o &=t ol 2-
wples must be @ linguistic I-taple. In
[HeeDD] we can find severnl  2-muple
aggregatinn opermtors

1. Comparison of 2-tuples

The  comparison i il
represented by 2-tuples bs carried ol
according 1o an ordimry fenice graphic
order (mare details [ Herij,

3. Negation Operator of a 2-tuple

The negativn operalut over Z-muples b5
dofined s

Negls, ) =4 (g -4 (s 0]
where g1 15 the cardimality of s

2.2 Linguistic Hierarchies

The hicrirehical linguistic conlexls were
smoduced in [Herd1] w improve the precision
of the processes of Compurmy with Words in
multi-gramular linguistic contexts. that it is thiz
aim ol this comribution

A Linmguistic Hicraschy s a5t ol levels,
where each level represenis a himguistie teri sct
with different granubarits 1o the remaning
lavels, Each feve! s denoted as 100 nit)) being.

» fa nimber that fniicates the level of the
higrarchy.

« ) the oranulanty of the terem se of the
level &

The levels helopging 1 o lingastic
higrarchy  are  omdered  peconding 0 Letr
granularity, i, for lwo consecutive leveds tand
t+l. nitel) = nit), Therotors, the level =1 is &
refinement ol The previods level 1,

Fram the above concepts, i define 2
lingmistic hicrarchy, LH, as the umon of all
levels 1:

L =1L w0
L

Given o LH. we denote bx " ihe
lingwstic term sel of LH corrcsperding 1o the
level ©of LI characterized by o granuboity of
unicertamty it

TR L R TR AN
A F o L

Cienerically, we can say that the
linguistic term set of levelt= 1is obtained
from its predecessor s

i —fe+ 12 nit) -1

4 praphical example of o lingoistic

higrarchy can be seen in Figure 1

Figure 1t Linguisic Hieranchy

I [Ee0d]  were devcloped  diferent
fransformation  [unetions  belween labels
different levels witho less of mivrrmtion
Definition 3 Ler LH =UAnatn) be o

H

linguistic fetarchy whose Hnglastic wrm sets
: E

s pemored e 30 =4e )’ e L et

s comsider the 2-tupie hnguislie represcnimin.

The transformotion funetion from o hinguistic

[l inbeved 1o 2 babed in level a5 defined as
TE Lftrartey) e dir ot

e AL et ) =11
TR = — = |
J -1
Proposition 2. The transiormelion juneion
etween linguestic terms i differets [evelsal
the lmguistic hierarchy is bijective:
P4 I O T v S {a! ey

3 Evalnation Framework for
Engineering Systems

fn ihis section we show brefly how gre the
ausesamenls  lor safety  using the FURBER
approach |3 Yog(ld] apd henw pre the cost
pasessmcnts provided by the experts.

3.1 Safety Evaluation Framework
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A zenene Drsieswork for modelling Sviiem
sitbety estumate wsing FURBER approach and Tor
silety svihests iy oullined, more details see
[Laidd, Ynadis

Step #1: Rlemtifieanon of causes/factors: it can
be done by a puned of experts during a
hramnstormang  session @t the early concept
clessiarm sfipes,

Sep #2- Kentily and detinite fozey inpor and
Poeey oatpue virsables (e, salety estimates b

The theee fundumental parmmeters ased 1o
wssess the sadery level of an eéngineering syatem
an o suhjective bysis are the fmlure rate (FR,
cimsequente  severity (O8] and Faluee
consuence  probahility  (FOCPL Subjective
OSSURSINCTILE Org more appropriate for anaivsas
using these three patameters as they are always
associisted with grest unceruiney,

Safery estimates s the only oulpul Tuery
variahle wsed o produce safery evalumion for o
particular ccoase w0 techmcal fwlure, This
variahle s deseribed Jinguisteally, which s
tescribed  and  determined b the  above
parimelers. bnosaleny i % common e oxpress o
safely assessments assessed o the following
Anguistic term o ser [Wan%s| that wie note s, %,
in this puper:

Se=] P, Lows Avirape. Mok God) .

thal fe referced Lo as safiy expressions.
Stegr #3: Construct o Doty rles basc,

Fureey Togae svsteis are knowlodoebased of
rudeshased. oms constrocted. from haman
knovwledgean the form of fuzey [FTHEN fules.

Let's suppose @ lineulstic werm sgl with
seven lghels moy be osed for faifiee e G
Si=T0 Tive lubels Tor conseqaence severity (e,
S=T0 seven labels for fellere conseguence
pridalifioy (e, F=70 deseribed bl

Being L the toral sumber ol meles, in ths
e will b nsed g sample of 245 makes [Lietd3]

Step i Fueey rile-base imterence mechanism
Supposeé 4 [ugey Tule-base with the belig

struciure i grven by = | By o) Thes™ mle
i i | gsn be represented ws follmss

L | TR A
THEN safety estfmate s O with belief degree &

where L0 represents the antecedent atiribiie
vector (FR, ©8, FCPIL, A" the packet
amtecedents | 5L YDA | B the consequen

vector (0. Bl x, the vector ot the bielel

degrrinss | 30y Hinde R | T 0L

Oinee a rule-base i boill op, the knowledge
contained im0t oean be used e perform e
inferenoe procedure.

In order 1o reach 8 safoty assessnent e
furey redsoning syvsiom oxpresses the safen
extimrates Siofadd a5 [ollows for the pssessmen
dene.by the " expert e, on the i potentisl cause
o tod techimcal Tailare:

_ H.ll"m.l’i';.'i, :H:.rli‘l-l .F.-'_: 1[.41:'.-.:.-_:.“-; o ,:l.
S, = ;
[ ity # A load 18 )

where ¢ represents (he ' expen =10 dand
i reresents he Al /T B a1 podential catss o
a technidl Tatlure .*F'T!. represcits the  belaed
clegree o which the silety al s believed o e
agsessod doo B by the expert oo The daference
procedure s based  on Tueey rele-base aml
evidential reasoning approach, relemed iy as o
Ty rfe-Based evideniind riasomng apeoacl
— FURBER appeomch [Tin O3] The findd resali
1w skl o beliel disimhution on salely cxpression.
which ives o pancramic view ahoul the safety
level Tor a gven input.

bn this phase Tor the synthesis purpose. we
tramslorm the safery estmate inte a linguistic 2-
fupdee. st tramstorm the <listribubsen aasessnent
Sledenl) on the % Inte linguestle 2-uples over

the & A function p) s introduced. tha

translorms o distributiom
linguistae erm set S ot i niemericil value in
the dnterval of granalarmty of 5. |0 g0 where
& is the cardmality of 5

& USle e )y = [0g - 1)

ii_.\ht':\-.‘ilriL'lﬂ in n

B,
z.ll-l{""r..:ll'l"h _111—”_—;—31
) p I
Laran

Therefore,  applying. the A lunction
{Befimiton 23 o 8 =1 =t e
shall oblmn o safety exumane whose wilues e

lmguiste 2wples by the  experr o the 7

e




Spotential canse 15 techmenl failure ez il ,r:‘,.'
= 12, then ks equivalem Tinguistic J-ple
regresentalion s

i ALY = Low, 020

3.2 Cost Modelling

Cost ond sufely wne twe ol the  most
important features for the enginecring sysiems,
bt dsualty they sre conflivting becanse higher
sfery Teading to ligher costs. The cost mearmed
for safery  improvemenl assovisted  wilh i
design/operation option is usually affected by
many factors thal often huve large tneerainties
of estimation:  Therglore, 1t may be morg
appropriste o model thi cost mcutied in ety
improvement assacited with the desizn option
on a subjective basis

The assessmients for  the cost are directly
provided by the experts In the  lnerature
[Wian9s, Wanus| we can find  that  these
ussessmenis con be deseribied by méanst of
linguistic valugs. In our proposal  we are
imerested m develop a model without loss of
infermation wsing the linguistic hierarchies. To
do o oand due W the Saféry s pasgssed nci
linjguistic term set with five labels, 1he cxperts
will gxpress the cost wssessments 0o Imguisic
term st with nine labels, $¢. We propose the
following term <er ciriangpubar shaped  ond
svmumetrically distrbuted

Se = Mone, Very Low, Low, Muoderarely

Lewe, Averipe, Modermely  High
High, Verv Higl, Unaceeptahle |

In our proposal the experts prisvide dieetly
the cost pssessments by means of labuels o S
Hemark 2. Cosd assessaments fave o differvat
friterpreiation of suddsiiine for the desten opiion
vegerding of sifen axessments Lo el dost
aivessments  idivate dow serelatioe of  rhe
G e

Al tlis moment, so ihe satety a5 the oost
pesesstients  are  expressed by means of
lingtistie values bul o different Hogusie uabity
spaces, In the following section we proposc
diecissen miodel W deal with this muldti-gramulor
[t sty comiesd. '

4 Decision Maodel: Ranking Options

The aimy we pursue salving this decision
problem 15 to chopse the mest suitable design

pption for snoengincericg svstem fakmg o

account teatures Mrannesalety and cost, So L, the

assessmments of safely are assessed w5, while

the dssessments ofF e cosl o dssessed in S,

Then w sk the oplions we shall apply the

prlti-pranglae lingwsie  decision maced

presented i [Hertl | n onder o solve our
problem, This model uses hngaiste heraches

o e decision nking problems detimed in

- granuiar bnguiste domams withoot loss ol

mnfarmation, that it 1s @ very Tmportant fealee m

the development of engincermg systems This

decison model consist of twi phases:

o Agpetgation  pheses L the
assessments ol safery and cost ol the
different experts into an verall suitability
asessinent for cach desion uption, This
phitse Tus b stops:

[ Mormalieation process: it makes the
multi-grandlar  linglistic  nlotmation
pnifore over i liseaiste e sed cilled
Brste Linguistic Torm Set (BETSL
Agpregation procoss: combunis  the
mtermation unified o ohtaim af avecall
value of switability for each design
gEtion,

»  Euplpirgrion plses il ganks the different
design ptions geeenling 10 assessments
phtpined 1n the. nggregation phase by
mesns of dcholee degree

4.1 Safety and Cost Problem Maodelled
by means of Linguistic Hierarchies

vermbines

1d

S0 lar. we hove the Salety i Losl
tesesamments of esch desian apion eapressed by
prcans of logwistic values assessél in ditferem
lingurstic utlivy spaces wih five and pne lubels
respectively, Therefore, we have o chiose @
limguistie hicrrchy foe modetling our problem.
W shull choose o linguistie Rierarchy i

contims’ levels with five and  pime labels
respectively tsee Fig. 21
1 3 1
8o 8, 5.
L | |
5 3 ] ¥ (]
i’%u ‘i | ‘i : FJI: S,

LR TR 0 ] ' 0 1 v
l‘TI "’,2

I "1-‘ F’i" \l_?

Figure 2 Limgaistic ierarchy 2.5 and % fabels
= i ]

5
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4.2 Decision Process

W shall describe in deual the <eps ol the
decision model used o solve gor multi-granular
Ingugstie decision making problemn,

Chur problent s modedled as o Multi-Expert
Multi-Craerin Decision Muoking problem whene
coclt expert & provides assessments for the cosl
amd  frorn histher opimons are synthesssed
dsseasinents for the safely:

Presipn Criterta
Chatiany |
Experti Safery Cost
[ !J (Sih l.t} “'ila l‘.l}
On __{ﬂm i) (Cins @)
Where (8 .ee) are the sulily  assessments

simthesteed trom the opinons of the gxpert ¢
for the dosign oprion d,, Le. estimitsl based on
the furey rule-based svstem produced ot lower
levels, amd then svnthesised o ebtain the safery
gasessment of the svstem by means of linzwsie
otuples- i the linpuistic termyoset, Sy While
Lo, e pare the overll cost assessment alained

agerexating the cost ol the different cost facios,
pronadid by the expert ¢ tor the design opion
01 dssessed o the Hinguistic i set Se o These
values are transformed into 2-upled accimling
to Hemark 1.

4.2.1 Aggregation Phase

I thas phase the imtormanion 15 combaned
obtiin enllective prefercnes values lor each
design oplion according 1o the assessanentd of
the differont oxpers and critersi. This micdel
combines.  the  mulb-granula Bngustic
imformation m two steps.

A ) Mormalizaban Process

We oare  dealing with  mwlli-granular

linguistic informatim, o nwmage o the model
unifies i i s common utility spacccnlled, Bauare
Lingeeistic: Termy Set IBLTSY We propose as the
cormmon uiility Space Tor expressing the overal!
wiility of gach desipn option  the following
hingumstic term set, with five labels:

Sy={Slightlv Preferred, Moderately
Preferred. Average; Prefermed, Gremly
Prefermed |

Remark 3t during the aggrebation irocese we
shertl mae lise thix svnnax Seconse it adghit e lead
i eusendersimdings dwe e the cogr
dvseasients have a decreasing nrerpretation
ard Hhiy pvnray e gap veffeer i Hewee during
the mggregatioen computaiong we gl uxe e
natation, 57, to refer ta the ageresated viliey

e whien v obtadn the overall wtiity velues
then they will be capreessed by means of the
syt of BLTE

In lus case our model chooses the BLTS as
thie second fevel of the lmguistie hierarchy
shown dn the (Fig. 21 whach granulany s five
latwels:

Dnee we have chosen the commaen utilay
space b gxpress the prefermed design options we
bave o ransform gl the safoty and  cost
pssessnents o the BLTS: Let's suppose the
Foblowing assessments:

Table 2. Lingaistic Safety assessments in 5;

Cipts | FExperis
| E#l e | EEM
| _{_Puur,ilZNEj i LTSRN
g | i
0, | (Lew-04593) | .. | (Poorhd453)

Table 3 Linguistic Cost wsscssments (n S,

Opts | Experty
E#1 .. E#M
0 iMaderated Highh | ., {Average.lh
: : = :
Oy i High.n {High.0)

The mult-grimnlar informaticon iy unitfied by
mans ol the trinsformation [unction belween
the levels of the Rerarchy (Del. 33 The
agsessments of safety should oot be transfrme:l
because they are expressed in the BLTS, while
thi cost assesiments ore anfied by means ol the
transformation hmction T8 {0)

TEMMBE D) = (5] -5}

This provess 15 applicd o all the expers
apiniims, Si, the safety and cost sssessments ol
the Expert § gre expressed by means of lingoistic
2-luples m the common utiliny space, BLTS:




TFahled: Limguistic Salery assessments
expressed in the BLTS

Experey :!
E#l » E#M
(5..0.2745) | - (o)

(5),-0.4594) [§,.0.4453)

ol 5. Linguistic Cost assessments expressed
in the BLTS

|  Experts
E#1 . | EAM
Gl08 | o | Gi0 |
o | o [ - | 60

B Asoregation Process
 This process combines (he dssessments thit
cenpress the values for the cost and safery 1o
ohtain a global value for cach design oplienin i
.<_... 3 pi'[(_HJE,SSI

"IT Obtain o edobal value for ¢ost ind safety
of each design option espressed inoa
linguistic value in the BLTS. T do s, we
can use different aggregation eperators [or
tmguistic 2-wples defined m [Her(0], o
this paper we use the weighted dverge
aperatar 10 abiain o global value for cost
and safery, although depend < cich
prohlem sheul b studiced the selection al
this eperator:

Table 6. Global nssessments for Salety and Cost

Safety | Cost
| %
0 | L AL (a2

I N T

Oh | PN {5 025 B

Cihtakn an evaluation valie Tor coch design
aption areonding 1 s plobal vabues for
ciiet and satety. This global value |4
expressed with the syntax ¢f the BLTS
A for oblaining the svaluatien value we
dhall wse the weighted aggregaion
pperator. We have @ oset ol puirs of
gesessments s el )l tor each

1_-.!

design option, Taking ity account the
cemark 2. the cost pssessments have an

detrensing IEETPretaton for the
suitability; then the aggregated vislue far
each design optian s obtained with the
foliowme expression

B AM (5 ) de @) =
= i‘.'il;"n. Yt rer = AT Mesle el = f.-_:lr}

Wiere Neg (€, ) Is the assessment for the
cost af the desten oplion { hing ks pecoumt its
decreasing interpretation  anl (o ) Q50 the
assessmient Tor the safety of the aptiom . Anda
w5 the welght far the safety assessment apd |-
the weight for the CosL assossment, Lot suppeess
a value ol @ =05 then from Tahle &

Table 7. Design Opricns Lilite Assessmenta

u}esiﬂ?’nu'ﬁ-rrs | S
Expert i Litifity |

| 0 [ (NModerated Pretetred, .44

Fr T
i
!_ 0y | -..’s*lm!u:mt:_:llPrefu-rra:d,i}.ﬂﬂ_:
AL this moment we have an overill value of
each deslan option exprossed by mEsns ul @
finguistic 2-luple in §p for each expert i To
abtain o global dssessment tor each slesien
option we siall apply  amother agary galiel
operaton o the global assossments of all cxperts.
R, we coald comsides that all the expens are
equitly impuortast fanthkoielc mean} oe we could
assion  different weiphts @ gach  expens
pweighied averige),

4.2.2 Exploitation Phase

Finally the decision profess poplics a chodve
degree 10 obain o selecton set af alternativis.
Different ehice tunstions has been proposed in
thie chonee theory literatune [l T8 Bousy), The
chotee functions ok the altematives aeebrding
i different possibilities and o the rankimng
abnained the best aneds

Iryveur profilem the anformiticn 15 exprossed by
linguistic 2-uples that have detined 4 total order
pver iself 1o our problem we shall ek the
results using this order. Lel's, suppeie an only
expert then from Talde Twe shiahl choose as the

bes desagn ophion: 0

1Titd




3 Conclusions and Future Works

The evaloation of different  designs  before
implementing o large enzineering svsiem is a
cenmmngin tasks In this paper we have proposed an
geabwation  mesdel based onoan MEMODM
problem thil evaluales the enginecring systems
according o it Saferv and Casr The maen
abvaniage of this evaleasen model (s that i
manazes  mult-granular bngoistie iaformation
witheut Iess of information

I the future we want 1o extend this evaluation
model © manage 4 omore general Pramework
Bk dnts accoum| - Sudety, Cost and ?;!uhip]c
eeliical perfommimes criterios expressed inoa
multi-granular lingulstie comexr,
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