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! or sentences in a natural or artificial language. So it is
Abstract—In this paper, a linguistic truth-value lattice necessary to use linguistic variable.
pmposfm?” 'ggic SyStegP’:tT‘ff];(X I) is.trﬁ’;ﬁselnmd. ﬁtTStly- It ist The fuzzy linguistic approach is presented by L.A.Zadeh
an useful and reasonable tool to deal with the linguistic tem se . ; :
including linear ordered set and non-linear ordgred set. Tken '_n 19_75_[10]' After L.A.Zadeh's work _'n 197_5' a lot of fuzzy
an operator linguistic truth-value lattice-valued proposition linguistic approach has been applied with very good re-
logic OLTV LP(X) is given. The OLTV LP(X) can provide sults to different problems, such as, “information retaiéy
a theoretical model for multi-evaluator single-layer evalation “clinical diagnosis”, “marketing”, “risk in software dele

problem with linguistic term set. Then it follows an evaluation opment”, “materials selection”, “decision-making”, “dua
approach in LTVLP(X) and OLTV LP(X) by using logic ation” et,c [9] ' '

formula for an application case. Any linear information and . o i i .
incomparable information can be dealt with in the framework L'”QU'SUC varlablg IS necessary a_nd effect|v_e_ for the
under LTVLP(X) and OLTV LP(X). following reasons: first, some criteria is unquantifiable du

Key Words:Artificial intelligence, intelligent evaluation to its nature, especially for some criteria related to human
system, linguistic truth-value lattice-valued propasitlogic ~ perception for feeling (e.g., when we try to evaluate the

system, operator linguistic truth-value lattice-valuedgn-  “sweetness” of a perfume sample, maybe the linguistic term
sition logic system like “fragrant”, “gentle”, “mild”, “soft” would be used in
natural language other than numerical value ); second, it is
. INTRODUCTION unnecessary to get the accurate numerical value(e.g., when

we try to evaluate the “height” of a person, maybe intuitive
Ainguistic terms like “very tall”, “tall”,“small”,“very small”

Is better than measure value which is measured by scale.)
In these situations, a linguistic approach is necessary and
helpful. Moreover, some linguistic term seem difficult to

distinguish their boundary sometimes, but their meaning of

In real world, there are many decision situations in
which the information cannot be assessed precisely in
guantitative form but may be in a qualitative one, and
thus, the use of a linguistic approach is necessary [9]
Similarly, there are many evaluation situation in which
the information cannot be evaluated in a quantitative form
but may be in a qualitative one, so the use of linguistic common usage can be understood. o
approach is necessary end effective. For example, when we It is natural _and reasqnable to represent th? linguistic
try to evaluate “service quality”, we tend to use natural term set by using a partially orde_red fse_t or Iatt|cg[1], [3].
language such agvery good, good, medium, poor, very Based on the above feature of_Ilngmstlc evaluation term
poor} etc. other than precise numerical value. In addition,set’ a proper algebraic and logic model must be chosen

evaluator’s evaluation is often vaguely qualitative andnez tLoTc‘i/e;IIXV|tLhTt‘f/nz Pp r)c;blema (I)r]lﬂtﬂry/ngag?r, Wdet plies'tim the
be represented in precise numerical value in a multi-gaiter ’ (X) an (X) and take them

evaluation problem. Therefore, there are some approacﬁ‘s the representation and operation model of evaluation

: P . . roblem.
which use linguistic assessments instead of numericaégalu P

AT ; In this paper, a linguistic truth-value lattice-valued jpoe
by means of linguistic variables [5], [6], [7], [8], [11], 1, - . ) : "
that is, variables whose values are not numbers but word§ " logic systemLTVLP(X) is presented firstly. It is an
' useful and reasonable tool to deal with the linguistic term

IManuscript accepted on June 23, 2006. set including linear ordered set and non-linear ordered set
Manuscript received on June 25, 2006. Then an operator linguistic truth-value lattice-valuedpw-
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sition logic OLTVLP(X) is given. TheOLTVLP(X)

can provide a theoretical model for multi-evaluator sirgle

layer evaluation problem with linguistic term set. It folle
an evaluation approach ifTVLP(X) andOLTVLP(X)

3) flp—q) = f(p)— flq) foranyp,q € F.

IIl. LINGUISTIC LATTICE-VALUED PROPOSITION LOGIC
SYSTEM

by using logic formula for an application case. Any linear A. Linguistic Truth-valued Lattice Implication Algebra
information and incomparable information can be dealt with LTV LIA

in the framework undef TV LP(X) andOLTV LP(X).

1. PRELIMINARIES

A. Lattice Implication Algebra

Definition 2.1: [17] Let (L,V,A,O,I) be a bounded
lattice with an order-reversing involutioh”, I and O the
greatest and the smallest element lofrespectively, and
—: L x L — L be amapping(L,V,A,—,0,I) is called a
lattice implication algebra if the following conditions ldo
foranyz,y,z € L,

Dar—(y—z)=y—(r—2)

2) x> x=1,

) z—y=y —a;

4) ¢z —y=y— ximpliesz = y;

5) (x—y)—y=Hy—a) -z

6) () (xVy) —z=(x—2)A(y—2);

7) (o) (xhy) = z=(x—2)V(y—2);

B. Lattice-valued Propositional Logif P(X)

o Language[18]
The symbols inLP(X) are
1) the set of propositional variable:

X:{paquv"'};

2) the set of constantd:;
3) logical connectivess,’;
4) auxiliary symbols)), (.
The setF of formulae of LP(X) is the least set
Y satisfying the following conditions:
a) X CY;
b) LCY;
c) if pgeY,thenp',p—qev.
o Semantics
Lemma 2.2:[18] Let L be a lattice implication alge-
bra, then
—avp=(a—p) —p
—aANfB=( V).
hold for anya, 8 € L. Hence,L and LP(X) can be
looked as algebras with the same type= LU{’, —}
and for anyp,q € F,
-pVag=(—4q) —q
—phg=@{' V).
Definition 2.3: [16] A mappingv : LP(X) — L
is called a valuation ofLP(X), if it is a T —
homomorphism.
Lemma 2.4:[16] Let f : LP(X) — L be a mapping,
then f is a valuation of LP(X) if and only if it
satisfies:
1) f(a) =aforanya € L;
2) f(p') = (f(p)) foranyp € F;

Definition 3.1: Let
(L17 /\17 \/la —1, Ila 01)7

(L2, Ao, Vo, —2, I2,02) be lattice implication algebra re-
spectively, and its order-reversing involution mapping;be
', respectively, and the product &f and L, be as follows:

L4 ><L2={(a,b)|a€L1,b€L2} (1)

define the operation\, Vv, —,” on Ly x L, as follows: for
any (a1, b1), (az,b2) € L1 x Ly

(a1,b1) A (az,b2) = (a1 A1 az,bi Az ba); 2
(a1,b1) V (az,b2) = (a1 V1 az,b1 Va2 b); (3

(a1,b1) — (az2,b2) = (a1 —1 az2,b1 —2b2);  (4)

(a1,01)" = ((a1)7,01)

or
(a1,b1)" = (a1, (b1)5)

or
(a1,01)" = ((a1)}, (b1)?) (5)

Lemma 3.2:(Ly x Lo, A,V,—,(01,02),(I1,12)) is a
lattice implication algebra.
Proof It can be proved by the definition of lattice implication
algebra given in definition 2.1.

Definition 3.3: (Ll X LQ, AN, V, —, (01, 02), (Il, IQ)) is
called a product lattice implication algebra.

Definition 3.4: Let

MT = {True(Abbr. to T), False(Abbr. to F)},

the following lattice implication algebra M T, AV, —
,F,T) is called meta linguistic truth-value lattice implica-
tion algebra, where,, v, — is the same as that of in classical
logic.

Example 3.5:Consider the seL. = {q;|: = 1,2,...,n},
define order onL as follows: ifi < j iff a; < a;, where
i,7€={1,2,...,n}. Foranyl < j, k < n,define

1) a; V ar = Gmazgy k)

2) aj A ap = Amin{j,k}s

3) CL;— = an,jJrl;

4) aj — Ak = Qmin{n—j+kmn}-
then (L, A,V,—,a1,a,) is a lattice implication algebra,
where — is Lukasiewicz implication algebra on finite
chains, and Hasse graph bfis as in figure 1.

In natural language, we usually take some hedge to mod-
ify our natural language, hedge operator and its algebraic
structure is discussed in [13], [14]. In this paper, we cleoos
some modifactory word to denote the linguistic term.
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4) auxiliary symbols)), (.
« Semantics

Definition 3.9: The setF of formulae of LTV LP(X)
is the least set” satisfying the following conditions:

Fig. 1. HASSE Graph of Lattice L

Example 3.6:Let MW = {Slightly (Abbr. to SI), Some-

what (Abbr. to So), Rather (Abbr. to Ra), Almost (Abbr. to ) xXcy;

Al), Exactly (Abbr. to Ex), Quite (Abbr. to Qu), Very (Abbr. 2) LTVLIACY;

to Ve), Highly (Abbr. to Hi), Absolutely (Abbr. to AB. be 3) ifpg€Y, thenp’,pAg,pVa,p—qeY.

a modifactory word set, then cha{ < So < Ra < Al < Definition 3.10: A mappingv : LP(X) — LTVLIA
Ex < Qu < Ve < Hi < Abis a lattice implication algebra is called a linguistic lattice-valued valuation b (X)),

if itis a T' — homomorphism.

with operation as given in example 3.5, and it is a nine
P g P Lemma 3.11:Let f : LP(X) — LTVLIA be a

modifactory word set.

Example 3.7:Let MW = {Slightly (Abbr. to SI), Ex- mapping, thenf is a linguistic lattice-valued valuation
actly (Abbr. to Ex), Absolutely (Abbr. to Ab.be a mod- of LP(X) if and only if it satisfies:
ifactory word set, then chai$! < Exz < Ab is a lattice 1) f(OéI) =aforanya € LTVLIA;
implication algebra with operation as given in example 3.5, 2) f(p') = (f(p)) foranyp € F;
and it is a three modifactory word set. 3) flp—4q) = f(p) — f(g) foranyp,q € F.

. Definition 3.8..Let MW = {a1,a2, -+, an} be _Ilngl:us.- C. Operator Linguistic Truth-value Lattice-valued Logic
tic hedge lattice implication algebra/T be meta linguistic

lattice implication algebra, then the produdtiW x MT of SystemO LTV LP(X)

MW and M T is a linguistic truth-value lattice implication ~ Definition 3.12: Let (LT'VLIA, A, V,—,0,I) be a lin-
algebra (abbr. to LTVLIA), its Hasse graph is as figure 2: guistic truth-value lattice implication algebra, € [0, 1],

(most, the symbols in operator linguistic truth-value latticdue
\ proposition logic system\LTV LP(X) are

1) the set of lattice-valued atom propositional variable
AX = {Ap, Ag, A, -+ )
2) the set of lattice-valued atom constamt&T'V L1 A;

(more,T) (least,F)

(exactly,T) (less,F) 3) logical connectivesv, A, —,;
4) auxiliary symbols)), (.
(less,T), (exactly,F) The setF of formulae of ALP(X) is the least set\Y

satisfying the following conditions:

(east,T;s (more,F) 1) A X CY;

2) AL C )Y
3) if Mip,A2g € AY, then (A\p), \ip — X2g € )NY,
APV A2q €AY, MipAdeg €AY .

(most,F)

Fig. 2. linguistic truth-value Lattice implication alggbn/W x MT
IV. SINGLE-LAYER EVALUATION SYSTEM BY USING

LINGUISTIC TRUTH-VALUED PROPOSITIONLOGIC
B. Linguistic Truth-value Lattice-valued Proposition liog SYSTEM

SystemLTVLP(X) A. Problem Formulation of Single-layer Evaluation System

* 'Il_'iggsuyarggols LTV LP(X) are _ Let thg evaluation problem involve a set af alterna-
B ] tives (objects)A;(i = 1,2,---,n) to be evaluated and
1) the set of propositional variable: evaluatorsry, k = (1,2,---,7). Let these alternatives to
X ={pqr -} be evaluated be based on a setrof criterion(attribute)
C;(j = 1,2,---,m) and every criteria(attribute) can't be
2) the set of constantd:T'V LI A; divided further, then it is a single-layer evaluation peohl|

3) logical connectivesa, Vv, —.'; it can be expressed as in figure 3 .
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A Example 4.2:For example, when we try to evaluate a
' supply chain, we have several evaluation criteria such as
l “tangibles”, “reliability”, “responsiveness”, “compaiee”,

| | | | “courtesy”, “credibility”, “security”, “communication; “un-

(k) (k) Voo (k) derstanding the customer”[2]. Accordingly, we have differ
Vi) Va() m(i) ent evaluation linguistic term set such fagry high, high,
medium, low, very low for reliability, and the linguistic
Fig. 4. demonstration graph of single-layer evaluationbjem term set is an linear order set and can be expressed as in
figure 5.
For every alternatived;(i = 1,2,---,n), the k" (k = o Very High
1,2,---,r) evaluator will give the evaluation value fon )
evaluated attributes (or criteria) amdalternatives. For the High
it" alternative, thek!” evaluator will give evaluation value
for each criteria as shown in figure 4 , whew7 i)),j = Medium
1,2,---,m,i=1,2,---,n represents the linguistic evalua- Low
tion value of the performance rating of alternatide (i =
1,2,---,n) with respect to criteriorC;(j = 1,2,---,m). | Very Low

Different evaluator may have different opinion on impor-
tance of different criterion, i.e. they may have differergfp
erence on various criterion because of their academic back-
ground knowledge or experience difference. For example, Fig. 5. Linguistic terms in a linear order
when evaluating a performance of a public transportation
company, government may think “social duty” is the most However, there are some “vague overlap districts” among
important, but customer may think “comfort” and “safety” some words which cannot be strictly linearly ordered, a
is the most important. So the importance coefficient mustmore general structure of linguistic terms is given as in
be determined when we try to evaluate alternative. Here, fofigure 6. And the linguistic term s¢tmost high, more high,

thek"(k = 1,2,---,r) evaluator, we denote the importance (most,H
coefficient of each criteria by the weighting vector \
w® = (WF WP uE), (6) (more,H) (least,L)
In an evaluation problem, different evaluator may be not
the same important. So the importance coefficient of each ~ (exactly,H (less,L)
evaluator can be given in the following weighting vector:
(less,H) (exactly,L)
e= (1,02, er). W) \
Note 4.1: For different evaluation problem, there may (least,H (more,L)
have multi-layer criteria, and each criterion in each layer
can be divided to some different sub-criterion, it is a multi (most,L)

layer problem. This case will be given in another paper.
Fig. 6. Linguistic terms in a non-linear order

B. Transformation of Satisfaction-based with Linguistic where H denotes HighZ denotes low.

Truth-value Lattice-valued

As mentioned in [15], in any evaluation problem based exactly high, less high, least high, most low, more low,
on |inguistiC variable and its semantics, it is very |mp0tta exacﬂy low, less low, least |0Wf0r competence is a non-
thing to choose an appropriate linguistic term set. The terminear set.
set should satisfy the following conditions [4], [15]: In this section, we take theTV LIA, LTVLP(X) and

« The term set should be rich enough to distinguishOLTVLP(X) as the representation and operation model.

different attribute value, i.e. it should cover or reprédsen  Note 4.3: The linguistic term set is different in most

all instances; _ o evaluation cases. In the proposed evaluation system, ev-
« The term set should not be so detailed that it will lead ery linguistic evaluation term will be transformed to the
to unnecessary precision. satisfaction-based linguistic truth-value propositicgit

In addition, for different evaluated criteria, the evalaat  system SLTS, then the SLTS can be transformed to
term set may be different. The difference comes from thelinguistic truth-value term sekTVTS.

following two ways, one is from the different granular or  Example 4.4:Here we take a seven term set as as ex-
evaluation measurement, the other is from the structureample, let set of degree of satisfaction term $BST =
which is a linear ordered set or non-linear ordered set.  {most satisfactory, more satisfactory, satisfactory, ayer
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TABLE |

dissatisfactory, more dissatisfactory, most dissatiefg¢, LINGUISTIC TRUTH-VALUE EVALUATION DISTRIBUTION

the linguistic truth-value set b&TVS ={most T., more

T, T., «, F, more F., most F, where a is between linguistic term | v v2 | oo ] ws
“satisfactory” and “unsatisfactory”. When we evaluate the distribution value| g(1) | 9(2) [ --- [ 9(s)
“service quality”, we can use the term sbest, better,

good, medium, bad, worse, wofstif an evaluator think

the service is “worse”, then its corresponding valuesgs Definition 4.8: The importance coefficient of each crite-
its corresponding semantic is that the degree of satisfacti '@ given by thek’(k = 1,2,---,r) evaluator isw®™ =

. . . . . . k k k . © . .
of “service quality” is “more dissatisfactory”. Accordihg (wi ),wé ), e ,wv(n)), |IkngUIS;CtIC truth-;/alue lattice-valued
the truth-value of proposition “the service is good” is “raor evaluation vector is(vi(i)),vé(i)), e v,(n()i))' the important

F. coefficient of k*" evaluator ise(¥), then

Example 4.5:Take the evaluation of competence in sup- B () (R (k) (k) (k) B (). (k)
ply chain evaluation in example 4.2 as an example. Its G ”1(1-)76( Jw v2(i)""’e( )wf(n)”m(i)) (11)
linguistic term setZ7'S = {most high, more high, exactly s called linguistic truth-value lattice-valued evaleativec-

high, less high, least high, most low, more low, exactly tor with criterion and evaluator important coefficient, we
low, less low, least low for competence is a non-linear (k) (k) € OLTVLP(X).

set, its satisfaction-based linguistic term $&i7'S can be WIDZ%i(r?ition 4.9: The evaluation result is determined by the
transformed to linguistic truth-value set &4.7'S ={most  y4gregation of linguistic truth-value lattice evaluatigtor
satisfactory, more satisfactory, exactly satisfacta@gslsat-  yth criterion important coefficient, it can be expressed as
isfactory, least satisfactory, most dissatisfactory, endis-

satisfactory, exactly dissatisfactory, less dissattsfgcleast /\}’Lle(k)w;k)v;?), (12)
dissatisfactory, then the satisfaction-based linguistic term

setSLT'S can be transformed to linguistic truth-value term
set LTVTS = {most T, more T, exactly T, less T, least T,

wherek =1,2,---,7.
Definition 4.10: 1) Let

most F, more F, exactly F, less F, leagt &cordingly. LTVTLIA = {v1,v9,---, 05} = {vplo=1,2,---,s}
C. Evaluation System Based on Linguistic Truth-valued be a linguistic truth-value lattice implication algebra,
Lattice-valued Logic System define a series of mapping, (0 = 1,2,---,s) from

After every linguistic evaluation value has been trans- ([0,1] o LTVLIA)™ to R as follows:
formed to_the Iinguisti_c truth-value, the adjacent k_ey s_te_p 9o : ([0,1] 0 LTVS)™ — R :
of evaluation process is the aggregation of every linguisti
truth-value for each criterion of every alternative. (C1Vi1, Cavin,  + +  CpVim ) — Z e, if vy = v,.

In this section, we present a new approach by using 13
linguistic truth-value lattice proposition logic formufeom 2) Let (e(’“)w§k)v§§), e(’“)wgk)vé?, ... ,e(k)w;’j>v7(7’f;)
the point of linguistic truth-value lattice-valued projam wherej € {1,2,---,n}, k € {1,2,---,7} be an any
logic system. For the'" alternative, the:*" evaluator will linguistic truth-value lattice-valued evaluation vector
give the linguistic truth-value lattice evaluation vegtas with double important coefficient, define linguistic
expressed in (8): evaluation value distribution o7’V S as in table I,

(k) (k) (k) and vector
(10> 0267 i) ®) (9(1), 9(2), - 9(s)) 14)
Definition 4.6: For the " alternative4;, we can getr

is called linguistic truth-value lattice-valued evalwati
distribution vector.

(k) _ ¢, (R) (k) (k) -

Vj(i) = (Ul(i)’UQ(i)’ T ’Um(i))’ 9) Definition 4.11: Let {(a;1, a2, -, a:5)|i = 1,2,---,n}

ben linguistic truth-value lattice-valued evaluation dibtri

tion vector, definep from (R®)"™ to R*® as follows:

vector:

wherek = 1,2,---,7, vj(’(? € LTVLP(X).every vector

express as in (9) is called linguistic truth-value latticdued

evaluation vector. &: (R)" — R®:
Definition 4.7: The importance coefficient of each crite-

ria given by thek!*(k = 1,2,---,r) evaluator isw® =

(w%k),wgk), e ,w,(lf)), linguistic truth-value lattice evalua- (a11,a12, -, a15) ® (a1, a2, -, aos) @ - - -
i is(p®) B (k)
tion vector |s(v1(i),v2(i), ,vm(i)), then ©(an, iz, -+ g
k), (k k), (k k
(wg )v§(3),w§ )vg(z), e ,wgf)vr(n()i)) (10)

is called linguistic truth-value lattice-valued evalwativec- (1/n(a11+as+-+an1), (1/n(arz+ass+- - +ana), -

tor with criterion important coefficient, wheruegk) (vy(?) €
OLTVLP(X). (1/n(@n1 + anz + - -+ + ans), (15)
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Definition 4.12: Let the importance coefficient of each [9] F. Herrera and L. Martinez, “A 2-tuple fuzzy linguistic represen-

criterion given by thekth (k = 1,2, - 7T) evaluator be tation model for computing with words,|IEEE Trans. Fuzzy Syst.,
k) _ (k) (k) N . . vol. 8, no. 6, pp. 746-752, Dec. 2000.
W = (W, wy ', wm”), linguistic truth-value lattice-  [10] L.A. zadeh, “The concept of a linguistic variable ansl épplications
valued evaluation vector u&}(k? 71}(’“? R v(k), ), the im- to approximate reasoning”. Part |, Information Sciences1875)
.. 1(i)? 72(3) (i) i 199-249, Part Il, Information Sciences 8 (1975) 301-357%t Ra
portant coefficient ofk'" evaluator ise*), then the final Information Sciences 9 (1975) 43-80.
evaluation result is as follows: [11] M. Delgado, J. L.Verdegay, and M. A.Vila,“Linguistic decision
making models, Int. J. Intell. Syst., vol. 7, pp. 479-492, 1992.
@g((A’n_le(k)w(k)v(.k? ))) (16) [12] N. C. Ho, W. Wechler, “Hedge algebras: an algebraic apph to
J= I structure of sets of linguistic truth values”, Vol. 35, ppB812293,
1990.
V. CONCLUSION AND FUTURE WORKS [13] N. C. Ho, W. Wechler, “Extended hedge algebras and #ygalication
In this paper, a linguistic truth-value lattice-valued jpoo to fuzzy logic”, Fuzzy sets and systems, Vol. 52, pp 259-28192.

e ; : ; : [14] N. c. Ho, H.V. Nam, “An algebraic approach to linguistiedges in
sition logic systemLTVLP(X) is presgnted f|r_stly. _It is an Zadeh's fuzzy logic’, Fuzzy set and Systems, Vol. 129, p@-234,
useful and reasonable tool to deal with the linguistic term 2002.

set including linear ordered set and non-linear ordered sefl15] Van-Nam Huynh and Yoshiteru Nakamori, “A Satisfact@yiented

; ot _ AL . Approach to Multiexpert Decision-Making With Linguistic s&ess-
T.h.en an c_>perator Ilngwstlc.truth value lattice-valuedgr ments”, IEEE Trans. on Systems, Man, and CybernetRart B:
sition |OgIC OLTVLP(X) IS given. TheOLTVLP(X) Cybernetics, VOL. 35, NO. 2, 184-196,(2005).

can provide a theoretical model for multi-evaluator single [16] Y. Xu, K. Y. Qin, and Z. M. Song, “L-valued propositiondbgic

: : : ‘ot L,p", Information Science, Vol. 44, pp. 205-235, 1999.
layer evaluation problem with linguistic term set. It folls [17] Y. Xu, “Lattice implication algebra”, Journal of Souwtlest Jiaotong

an evaluation approach ibTVLP(X) andOLTV LP(X) University, Vol. 89, pp. 20-27, 1993.

by using logic formula for an application case. Any linear [18] Y. Xu, D. Ruan, K. Y. Qin and J. Liul attice-valued LogigSpringer,
information and incomparable information can be dealt with (2004). ) )

in the framework undeLTVLP(X) andOLTVLP(X) Dan Meng received the B.S. and M.S. degrees in Pure Math-

h . i K d be finished ematics from Liaoning Normal University in 1998 and 2001
However, there is still some work need to be finished. \oqpectively. And received her ph.D. degree in Transportat

The double-layer, multi-layer and mixed-layer evaluation |nformation Engineering from Southwest Jiaotong Univgrsn
problem with linguistic value based on satisfaction and2004. Since July 2004, She works in Southwest University of
linguistic truth-value will be given in another paper by the Finance and Economics both as a teacher and a researcher. Her
author and her colleagues. In addition, the model can béesegrch .fleld is artlflc[al |nteII|genpe, intelligent d&ion system

d to the group decision makin withylin uistic term set and intelligent information processing.
used 1o group . . 9 9 " Huading Jia, he is Ph.D Candidate of Sichuan University now.
These related work will be given by the author and her
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