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A Multilevel Model Integration for Collaborative Decision
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Abstract

Corporate level decision making with multiple decision makers in a consistent way is essential in Decision
Support System. However, since the decision makers have different interests and knowledge, the models used
by them are also different in their level of abstraction. This makes decision makers waste a lot of efforts for
an integrated decision making. The purpose of this paper is to propose an integration mechanism so that
collaborative decision making models may be used synthetically in multi-abstraction level. Models are
classified as multimedia model, mathematical model, qualitative model, causal & directional model, causal
model, directional model and relationship model according to the level of abstraction. The proposed
integration mechanism consists of model interpretation phase, model transformation phase, and model
integration phase. Specifically, the model transformation phase is divided into (1) model tightening mode
which gather information to make a model transformed into upper level model, and (2) model relaxing mode

which makes lower level model. In the model integration phase, models of same level are to be integrated

schematically. An illustrative M & A-decision example is given to show the possibility of the methodology.
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OBJECT object-name {

[ALIASES: alias-name]

NOTATION : notation-name

[IS-A : object-class-name]

[IS-AGGR-OF : sub-object-name]

ATTRIBUTES {
ATTRIBUTE-NAME: {

[ALIASES: alias-name]

TYPE:
object-name.attribute type

NOTATION:

object-name.attribute.notation

{PROPORTIONED-TO:

cbject-name attribute]

[DEPENDS-ON:

object-name attribute]

}

[OPERATIONS : operation-name]

[CONSTRAINTS : constraints]
}
END__OBIJECT:
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OBJECT %
ALIASES: €%
NOTATION: ( 4,7)
IS-A: 88
IS-AGGR-OF : g1&
ATTRIBUTES {
F5F
ALIASES: 4%
TYPE: 4«
NOTATION: X
PROPORTIONED-TO:
TEANITEY ©A%T
$u) 8
DEPENDS-ON: &4 .2
FREFAA FLEEAT

ulg

[0

4 e
ofy

}
SAFFEu L {

TYPE: A%

NOTATION: C

——

}
END__OBJECT:

42 & H& (Model Transformation)
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2% 3 (Model Relaxing)
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Rulel:

IF source model level = mathematical
model

AND target model level = causal &

directional relationship model

AND a model component is an thequality
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THEN it is changed to equality by THEN LHS model component and RHS
adopting slack or surplus variable, model component are negatively
correlated
Rule2: AND LHS model component depends on
1IF source model level = mathematical RHS model component
model
AND target model level = causal & 1 99 v A4 EF Ao aJssch
directional relationship model & o oJF A E¥YJ « = TR - TC
AND a model component is polynomial 7t EAggy & ¥ (RHS)A (TR -TC)
THEN  divide them into several monomial o] tigel7] W] ol TR (-1)*TC=E
expressions ¥t (RULE 2). # & TR & A9 43 &
A€ 7'AX (RULE 3) %% I AAE TR
Rule3: #AE 7tA9 (RULE 5), TC 9= &9 4&
IF source model level = mathematical FAE 7122 (RULE 4) =3 M2 FAAE
model 7}At (RULE 5). 23 & (F DF 2
AND target model level = causal & AEE Hyo] &€t
directional relationship mode]
AND a RHS model component is (E 3 28 23] e} XAL2RE FEE IF
monomial 23e i .
AND a RHS model component is (+) T ‘;\j‘ Ted 2%
THEN LHS model component and RHS urey &4 DIRp*DIR7#)0
model component are positively x 3 DIRp*DIRTc>0
correlated A3} #A OR(NOT(EXTrx), EXTr)=1
AND LHS model component depends on = 3 OR(NOT(EXTrc), EXTr) =1
RHS model component B4 28 XOR(EXTr, EXTrr)=false
XOR(EXTp, EXTrc)=false
Ruled:
IF source model level = mathematical 23 713l (Model Tightening)
model 2y Asls 53 Y 2¥E A FF
AND target model level = causal & 9 Bgoz W¥sE Aon wWA °lE 4
directional relationship model e daHoz HESE 2 AYoju ¢
AND a RHS model component s RIZREY 4 5o 2FHY, Y& A
monomial EAe #EE FA 99 A4 (domain-specific
AND a RHS model component is (-) knowledge) & Z& &Ao FEFHLE FHEH



114

0
lo
of

)

Z BEEEHREE

£ Y4t A4 (generic knowledge), 127 W
#AAL FstE vlel A4 (meta knowledge) 2

2 EREY 4 88 H9gS g wyEe
ol 9] (E 4>l 2MH U},

oﬂ!

(B 4 28 23 73
q5E EE 7% Hy e
ge A A |24 2Y LR

2 A3 #A 28 |dolgsoly
Y 94 28|03 L 2T 2|50
A5y

24 2¥ 9% A 2y 43w 24
A5k BA 28 (A% 2 4T B|F2A €4
A2y

9% 3 99|24 53 ANEE(: #
24 28 3 44)

A 2 4P [7d 28 CEER

4 23 ECEY

28 5y |49 B3 AN 2y

+3
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o] Q& #&8 AHE F&3 Ue 7]‘“'Q %
g} [27]. &3] dolElvtel g & A& V)
AFAFHEA FAAHY 1Y Fol &
AHEE T )Tk [56, 60). =8 Han 52 #4138
gojeiu o] 2o A AL F&3E WA
E (discovery algorithm)-& 472 Uk [26].
H, FARYLZNE AAFALLS Fokd
= AL #AZEH 3 F44 (functional
dependencies)2 F&3 U+ FAot}t I8y
J|RA o2 BAAA Z& WAAAANCZE= &
FEFY AsEd F2E i AHXIARE
B337] og& A2E @A U [5]. 19

U oed 22 At 44 dEo] dAFAA
< =% F doh
d 1t AHFE SPEFoIT
d 2: AZHOE HYg bFE = :
EF dolgrtold EopelA AFY =2
HE A+t AEHZ Ao [46]
BARYORREH WY BA EYPE =23
Av A B4 RPoRNH A R Wy #
AR £22 g8 ATTA 2Hoz2 oY
A dA FAE BALE EAE £ A%
A R W FARILE -r51 A3

AUFE IF x.s_on, dsasE THENAA &
29 A% ¥ PP BARIOEVE 49
239 $9e 23 29 7¥el ¥hET &

IS
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¥ 2458 54 A42 Fo Adse)
& e AL duies 8o
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s
Bol BYF AYE F&3c AL 2382 9
o [38]. =& & olA9 W4 Aloldl AAA
WHEdol BF ¥8A UL B HoHE §1

e A4E FALHS Saad HAY

e A Ao 2E 83 A4 ik B
Y FYd FAY AFAA Bo] AHLET &
& A E 7o & 38 71 (Case-based
reasoning techniques)-& 3 AYAYRY 4
Y SolA ol WHEES LT F Itk
| &0 i AAT =9 & dE 4T o
FolBE & =RodAde Mg 48 2 54 E
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ARFARE (2] B3N FAA B3PO2)

Rule 5:
IF

AND

AND

THEN

source model level = mathematical
model
target model level =
model
LHS component and RHS model

component are correlated

relationship

they have a relationship

ABF3FE (U3 P wek #A FFHM <l

FFARHOR)

Rule 6:

IF source model level = causal &
directional relationship model

AND target model level = causal
relationship model

AND LHS component positively depends
on RHS component

THEN LHS component depends on RHS °
component

Rule 7:

IF source model level = causal &
directional relationship model

AND target model level = causal
relationship model

AND LHS component negatively depends
on RHS component

THEN  LHS component depends on RHS

component

ABFIAFE (93 9L wrsk FA BHA W
gAAREEOZ)
Rule 8:

IF source model level =

causal &

directional relationship model

AND target model level = directional
relationship model

AND LHS component positively depends
on RHS component

THEN LHS component and RHS
component are positively related

Rule 9:

IF source model level = causal &
directional relationship model

AND target model level = directional
relationship model

AND LHS component negatively depends
on RHS component

THEN LHS component and RHS

component are negatively related

AREATE (2] BEAM A F3o7)
Rule 10:

IF source model level = causal
relationship model

AND target model level = relationship
model

AND LHS component depends on RHS
component

THEN  they have a relationship
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Rule 10:

IF

AND

AND

THEN

Rule 11:
IF

AND

AND

THEN

source model level = directional
relationship model

target model level = relationship
model

LHS component and RHS
component are positively related

they have a relationship

source model level = directional
relationship model

target model level = relationship
model

LHS component and RHS
component are negatively related

they have a relationship
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