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Abstract: Based on the level empowerment system and the linguistic operator, fact&iis evaluation process is proposed in this
paper. First of all, a level empowerment system is established to gertbemweight of each surveyed tourist. Then, some new
linguistic operations are defined which can remedy the defects of the cexiprations. Besides, the expectation and variance in
linguistic information environment are defined to generate the weightadf elaracter of tourist and the weights of indicators, and
linguistic weighted arithmetic averageWAA) operator is introduced to aggregate the linguistic information of each tanisthe
group linguistic information of each indicator. Finally, a satisfaction evalnatase is illustrated to explain the evaluation process.

Keywords: Satisfaction evaluation; level empowerment system; linguistic informdiimyuistic weighted arithmetic averad&(AA)
operator.

1 Introduction experience was. Nield et aB][studied the role of food in
satisfaction through the investigation carried out ambngs
341 respondents and found that food service was an
Tourist industry is developing rapidly in China, the important contributor to tourist satisfaction. Koza] [
number of tourists is increasing from 744 million in the studied the differences between satisfaction levels of two
year 2000 to 2103 million in the year 2010 which is about nationalities’ persons who visited the same destination
2.8 times than the year 2000. It is the primary source ofand found that British tourists were more likely to be
national revenue. To promote the development of nationabatisfied with almost all individual attributes than German
economic, tourist satisfaction has been studied sincdourists. Yu et al. 10] comparatively analyzed the
1960s [I] to improve the scenic spot and attract more international tourist satisfaction of their travel experce
tourists. Not only is the research of tourist satisfactionwith tourist attractions, facilities, services and prigas
important for management, but it is also viewed as aMongolia. Hui et al. 1] studied tourist satisfaction in
meaningful topic in academics. In the past five decadessingapore and found that price was insignificant in
tourists’ satisfaction research has led to the efforts toshaping overall satisfaction levels for all groups of
discuss the satisfaction index, comparatively study thetourists. Chi et al.12] studied the structural relationships
satisfaction of two groups of tourists and analyse theof destination image, tourist satisfaction and destimatio
consequences of satisfaction evaluation resu2tsl7]. loyalty and found that : (1) destination image directly
For example, Pizam et al.7] studied the social influenced attribute satisfaction; (2) destination image a
relationship between hosts and tourists by 388 touristsattribute satisfaction were both direct antecedents of
and found that the more favorable the tourists’ feelingsoverall satisfaction; and (3) overall satisfaction and
towards their hosts were, the more positive changes irattribute satisfaction in turn had direct and positive ictpa
attitudes towards hosts and the destination wereon destination loyalty. Alegre et all$] examined the
Furthermore, it was found that the higher the intensity ofimpact of the satisfaction and dissatisfaction on both
social relationship between hosts and tourists was, th@verall tourist satisfaction and their intention to rettion
higher the satisfaction of these tourists with their stag an the destination. Lee et al.14] examined the causal
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relationship among tourist expectations, touristsection, an evaluation indicators system will be
motivations, tour quality, tourist satisfaction, tourist established and a level empowerment system will be
complaints and tourist loyalty of Chinese tourists in the established to generate the weight of each decision maker.
Republic of Korea using path analysis.
Torres-Sovero 15] analyzed the factors affecting tourist
satisfaction and found that the quality of accommodation2.1 The indicators system
was the factor that had the largest influence on overall
satisfaction. Mikulic 6] explored asymmetric effects in
tourist satisfaction by using dummy regression. Sdridy [ A reasonable evaluation indicators system can keep
developed an assessment system of tourist satisfactiotihe evaluation in comprehensiveness, objectivity and
based on a dual-model framework and demonstrated it&irness. It also can help to find the reason of
general applicability. dissatisfaction, improve the touring environment, attrac
However, almost all these studies of tourist more tourists, and promote the development of tourism
satisfaction are based on an investigation, which uses aconomy.
five-point scale 18] to express evaluation information, To evaluate tourist satisfaction, two-level indicators
that’s to say, 1 stands for poor, 3 stands for fair and 5are taken into account. The indicators of first level is basic
stands for excellent, and calculate the mean and variancéacility (B), management (M), services (SE), drinks and
There are two defects in the way of dealing with the foods (D), accommodation (A), entertainment (E) and
satisfaction information. The first defect is that the shopping (SH). And the indicators of second level can be
operation of the real number is not closed in the linguisticlisted as follows. Basic facility (B): trash bin of scenic
evaluation set. For example, if the first surveyed touristspot (BT), washing room of scenic spot (BW), public
evaluates the indicator to be excellent(5) and the seconéhcility for rest of scenic spot (BP), landmark and visual
surveyed tourist evaluates the indicator to be fair(3)nthe sign of scenic spot (BL), safety facility of scenic spot
the sum of the two surveyed tourists’ evaluation (BS); Management (M): ticket price of scenic spot
information means 5 3 = 8 and 8 has jumped out of the (MTS), traffic price (MTP), sanitation of scenic spot
five-point scale. The second defect is that the evaluatio(MS), degree of crowdedness (MD); Service (SE): ticket
doesn't affect the objective fact, which is because of theservice (SET), guide service (SEG), consultation service
surveyed persons with different backgrounds. Different(SEC), complaints handling (SEH); Drinks and foods (D):
people evaluate the same objective fact, the results mafeatures of food (DF), convenience of drinks and foods
be different. For example, a car running with the rate of (DC), sanitation of drinks and foods (DS), price of drinks
90km/h in the freeway, a driver may think that the rate of and foods (DP); Accommodation (A): comfort of
the car is fair, but a person who doesn't drive may thinkaccommodation (AC), hygiene of accommodation (AH),
that it is fast. Conversely, different people evaluate theprice of accommodation (AP); Entertainment (E):
different objective facts, the results may be the same. Focategory of entertainment (EC), amusement of
example, a driver may evaluate that the car driving inentertainment (EA), safety of entertainment (ES), price of
12km/h is fast and a person who doesn't drive may entertainment (EP); Shopping (SH): shopping settings
evaluate that the car driving in B@/h is fast. To avoid (SHS), variety of souvenir (SHV), Feature of souvenir
the problems in traditional evaluation process, lingaisti (SHF), price of souvenir (SHP). Two levels of evaluation
variables, linguistic operations and a level empowermenindicators system are established and shown in Table 1,
method are introduced in the process of evaluation. Thisvhich is suitable for the characteristics of China’s scenic
paper is arranged as follows. In Section 2, an evaluatiorspot.
indicators system of satisfaction and a level  After constructing the evaluation indicators system,
empowerment system are established. New operatiothe questionnaire survey method is used to study tourist
rules of uncertain linguistic variables and the linguistic satisfaction of scenic spot. 1034 tourists were invesigjat
weighted arithmetic averad&{/AA) operator are in Five A-level scenic spot Jiuzhai Valley. 833 tourists
introduced in Section 3. In Section 4, an evaluation casdilled in questionnaires in Jiuzhai Valley. Screening out
of Jiuzhai Valley is illustrated to explain the evaluation 737 questionnaires whose integrality is above 60% and
process. This paper is concluded in Section 5. summarizing all the questionnaires, the structure of the
surveyed people is summarized in Table 2 and the data of
the survey result in {Very dissatisfaction (VD),

PR Dissatisfaction (D), Fair (F), Satisfaction (S), Very
2 The evaluation indicators system and a dissatisfaction (VS) of each indicator in Jiuzhai Valley is

level empowerment system shown in Table 3.

From the percentage in Table 2, we can see that the

number of male tourists is almost the same as female

Both a reasonable evaluation indicators system oftourists. The age of the tourists mainly concentrates
satisfaction and a scientific empowerment method are thamong 26-55 years old, and the young and the old occupy
foundation of an effective satisfaction evaluation. Irsthi a very small part. Considering the education background
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of tourists, more than 80% tourists have accepted highevalue of linguistic variable,N is a set of natural
education. Besides, seeing from the occupation of thenumbers 19]. For example, in the survey of satisfaction,
tourists, civil servants and enterprise personnel occupy éhe surveyed people expresses his/her view by linguistic
more than 60%, individual and private owners, retiree,variable in the linguistic set{Very satisfaction,
students occupy a very small part. Satisfaction, Fair, Dissatisfaction, Very dissatisfaa}i
For the variety of the background of each surveyedthen, a set of five terms could be
people, a level empowerment system will be established L = {I_, =Very dissatisfaction |_; =Dissatisfaction
to generate the weight of each surveyed people. lo =Fair, 1; =Satisfaction I, =Very satisfaction,
wherel; <|Ij, if i < j.
Generally, the linguistic term sét = {I;| —t,—(t —
1),...,0,...,t =1, t}(t € Z* andt > 1) should satisfy the
2.2 Thelevel empower ment system following characteristid20— 22):
(1)The setis ordered; < I}, if i < j;
(2)There exists the negation operator: figg=1_i;

The character of each surveyed people is different ~(3)Max operator: madd;, lj} =1j, if i < j;
from each other. Different surveyed people have different ~ (4)Min operator: migl;, I} =1;, if i < .
gender, age, background of education, occupation. The L = {lj|j = —t,—(t—1),---,0,---,t = Lt}(t € Z*

attitude of different gender, age, background of educatiorandt > 1) is a discrete term set. In order to aggregate all
and occupation toward the objective things may bethe linguistic decision information and avoid losing
different. For example, the views provided by a personlinguistic decision information, the discrete term &eis
above 55 years old is more true than a person under 19xtended  to  a  continuous  term  set[23]
years old. L={lg|=(t+1) <a<(t+1),a cR}(teZ" andt > 1)
Suppose, the weight of gendenis the weight of age , Wherel_ means the most dissatisfactidg,means fair
is v, the weight of education background g, the and It means the most satisfaction. Obviously, is
weight of occupation isi, the values ofvy,vo,v3,v4 is  €xtended froni, and the linguistic termy (a € Z) in L is
shown in Table 4, where 21211\/1]- =1, Z?=1V2j called the original linguistic term. Usually, the touristas
T z5 v = 1 z6 i = 1 and the original linguistic term to evaluate the satisfaction.
- ) j:l - ) j:l - 9 . . . g
Vij>0,i=1234j=12..6 The operations i are defined by Wu and Cheg4]

The level empowerment system can be constructed irf1nd Xu 23] as follows: suppose that any wo linguistic

Figure 1 to generate the weight of each surveyed people€MSla:|s € L andA € [0,1], then the basic addition and

When the weight of each attribute is determined, thescalelerultilpliEa:gon .operation are defined.
weight of each surveyed persons can be generated from MWla®lg =laip:
Figure 1. The weight ofkth surveyed tourist can be @) Alg =1l)q-

calculated by For any three linguistic termg, Ig, 1, € LandA, A1, Az
WK =Vq Vo - Vg - V. (1) €10, 1]_, based on the addition and scalar multiplication, the
) ] following properties can be generated.
For example, if thekth surveyed person is a female, W)lg@lg=lp®la;

between 19 and 25 years old, she has gotten the bachelor _ TP
degree and works as a civil servant, then the weight of the @ (alp)ely=lae g ly); . =
kth surveyed person is _ (3)Foranyelemerit €L, there exists an elemelgte

v e N s o e o L, suchthaty @lo=1lqa; _  _
WA= V1V Ve Vs = Va2 Vaz- Vaa-Var _ (4) For any element, € L, there exists an element
In this section, a evaluation indicators system ofl-a € L, suchthaty ©1_a = lo;
satisfaction and a level empowerment system are (5) Ua =la; —
established. The indicators system of satisfaction cam hel (6) A1(A2la) = (A1A2)la;
us to evaluate the satisfaction of tourists toward scenic  (7) (ALt+A2)la = A1la & Aola;
spot objectively. @) A(a@lg)=Alg@Alg. _
However, the addition operation is not closed in the
linguistic term set., since the addition of two linguistic
terms may jump out of the linguistic term skt For
example, Iy € L, then | @ Iy = Ix. For t > 1, then
. - . lx = it > lii1. So, I € L. Then, the properties (1-2)
3.1 New operation rules of uncertain linguistic and (7-8) generated frfm the basic addition and scalar
variables in the extended linguistic scale multiplication operation are unsatisfied. To avoid this
defect, a new addition operation will be defined.
Definition 1 Let L be the extended continuous
LetL = {lj|j = —t,—(t—1),---,0,---,t =1t} be a linguistic term set and, € L, then the mapping value
finite and totally ordered discrete term set, whigrés a  g(l4) of |4 can be gotten by the following function:

3 The satisfaction evaluation model
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Table 1: The evaluation indicators system of scenic spot
Indicators of first level Indicators of second level

The evaluation indicators
system of scenic spot

Basic facility(B)

Management(M)

Service(SE)

Drinks and foods(D)

Accommodation(A)

Entertainment(E)

Shopping(SH)

Trash bin of scenic spot(BT)
Washing room of scenic spot(BW)
Public facility for rest of scenic spot(BR)
Landmark and visual sign of scenic spot(BG)
Safety facility of scenic spot(BS)

Ticket price of scenic spot(MTS)
Traffic price(MTP)

Sanitation of scenic spot(MS)
Degree of crowdedness(MD)

Ticket service(SES)

Guide service(SEG)
Consultation service(SEC)
Complaints handling(SEH)

Features of drinks and foods(DF)
Convenience of drinks and foods(DC)
Sanitation of drinks and foods(DS)
Price of drinks and foods(DP)

Comfort of accommodation(AC)
Sanitation of accommodation(AS)
Hygiene of accommodation(AH)

Category of entertainment(EC)
Amusement of entertainment(EF)
Safety of entertainment(ES)

Price of entertainment(EP)

Shopping settings(SHS)
Variety of souvenir(SHV)
Features of souvenir(SHF)
Price of souvenir(SHP)

Table 2: The structure of the surveyed people

Category Category

Gender(803) Age(796)

Male 45.45% Under 19 years old 1.63%

Female 54.55% 19-25 years old 17.21%

Occupation(785) 26-35 years old 37.06%

Civil servants 28.66% 36-55 years old 35.43%

The enterprise personnel 36.05% Above 55 years old 8.67%

The individual and private owners 12.10% Background of education779)

Retiree 8.41% Junior high school and under 2.44%

Students 4.84% Senior high school 16.30%

Others 9.94% College graduate 28.63%
Bachelor degree receivers 45.57%
Master degree receivers and above 7.06%

g:_lj_> (_ooa+°°.)_l _
gd(lg) =tans% 14 € L.

242>
Definition 2 Let L be the extended continuous

linguistic term set and, € L, then the mapping value

g(lq) corresponding to the linguistic skt can be gotten

by the following function:

gt (—oo,4w) — L,

g*l(x) — |a, whereq = (2t+2) arctarx

T ,XG (_°°7+°°)

Based on the two functiong(ly) and g~1(x), the

Definition 3 For any two linguistic term:i;,,lzg elL,
then B _

W la@lg=g7g(a)+9(lp)];

@ Ma=g Agla)).  _ _ _

Example 1Lett = 2, forlgs,l15,11.7 € L and 9€ R,
then _ B

Wlos®lis=9g(los) +9(l15)] = g [tan,237,

tan,=37] = g~1(1.2679 = 17246

(2) 917 =g 199(I17)] = g 1(111141) =I5 586

+

Assume

that

addition operation and scalar multiplication operatioa ar
defined as follows:

f(x) = tan(x%5) : (-t =Lt +1) = (—oo, +o) is a
strictly monotonous and continuous function which
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Table 3: The screened questionnaires data in Jiuzhai Valley

El VS S F D VD Totality El VS S F D VD Totality
BT 234 365 113 15 3 730 DC 53 186 295 110 67 711
BW 210 336 147 28 9 730 DS 63 207 312 81 44 707

BP 167 332 177 50 9 735 DP 43 145 269 156 94 707
BL 188 368 145 15 12 728 AC 59 226 286 72 40 683
BS 184 368 153 16 8 729 AH 63 230 275 79 43 690
MTS 80 242 262 100 35 719 AP 50 197 299 84 37 667
MTP 98 254 251 87 23 713 EC 53 169 324 70 26 642
MS 368 331 30 3 4 736 EA 63 188 305 67 22 645
MD 52 197 175 157 94 675 ES 68 203 310 41 19 641
SET 105 328 208 31 13 685 EP 60 153 317 85 28 643
SEG 114 323 228 37 14 716 SHS 63 201 353 58 26 701
SEC 9 315 201 24 13 649 SHvY 59 214 340 66 23 702
SEH 39 128 127 17 14 325 SHF 60 221 328 62 23 694
DF 48 157 291 134 74 704 SHP 51 193 302 113 38 697

Table 4: The values of/1, v, v3, Vs

Category Category
Genden{;) Age(vo)
Male V11 Under 19 years old Vo1
Female V12 19-25 years old Voo
26-35 years old Vo3
36-55 years old Vou
Above 55 years old Vo5
Background of educatiowf) Occupation(s)
Junior high school and under V31 Civil servants Va1
Senior high school V32 The enterprise personnel Va2
College graduates V33 The individual and private owners Va3
Bachelor degree receivers V34 Retiree Vag
Master degree receivers and above V35 Students V45
Others Vag
( A surveyed person )w W
== I
Y

( Male 2 ( Temale }l
55
Lagcr 19 A 1525 vears old 26-35 years old 36-55 years old £HONE Sa s
old old
24
! . F
school and Senior high Cullcgt_ achelor :Icglw
5 Y schoal gradunnes reoewers
£ 3
I
At Enterprise ]m:lmdual amd Ritive SHidents Others
# personnel private owners

Figure 1. The level empowerment system

5 —>F

=
o

satisfies: lig_, ¢ 1 f(X) = —oo, limy 41 f(X) = +o0,and  limy_, o f1(X) =t + 1. Lett = 5, the graphics of both
f(0) = 0. Then, f(x) is a invertible function and f(x) andf~%(x) are shown in Figure 2.

f1(x) = AL (o o) 5 (—t—Lt+1)isa Based on the two functiong(x) and f~1(x), the
strictly mono- addition operation and scalar multiplication operation
tonous and continuous mapping which satisfies:have the following properties.

f710 = 0, lim_ of1(x) = -t — 1, and Property 1 For any two linguistic termk;, IBeL then

(D la@lg =5 150100
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Figure 3. The graphic off (x) and f ~1(x)
(2))\I_a = I_fflw(a)]. _ (1) For any two linguistic termg,,ﬁ; eL, I_O, @I} =
_ Proof. (1) _According to Definiton _3, Ig®lg. B
o ® lp _= g *[g(la) Forla,lp € L, then the left hand
+9(1p)] = g (@) + F(B)] =11y 105 -
(2) Ma = g Ag(la)] = g7 A ()] = I -srg(a). o ®lo =lrtiria)
Definition 3 defines the addition operation and scalarand the riaht hand
multiplication operation based on the mappgity ) : L — 9
Randg %(x) : R— L. However, Property 1 simplifies the PR i
two operations based on the mappihg) : R — R and BIa = A (B)+ ()] T (@) + ()]
f1x):R—=R o - - - -
Example 2Lett = 2, forlgs,l15,117 € L and 9¢ R, S0,la @lp =lg®la. . - -
then _(2) For any three linguistic termig,Ig,ly € L, (lg ©

(D)los®lis=li-yp0s)rr1s) = 1112679 =l172as  18)Dly=1a @ Sly).

(2) 917 =l ¢-19r(1.7)) = l+-1(111142) = 28286 Forla,lg,ly €L,

Property 2 The linguistic term sek is a linear space l_” @ I_B :I_ffl[f<a)+f(ﬁ)]’
in real number fielR. _ lp®ly =li-15(8) 111y
Proof. To prove that the linguistic term sktis a linear l(p @iz @i, =1,
space, the following eight relations(1-8) above should be \'@ "B/ 1y = H=H{f[I1(f(a)+(B))|+ ()}

proved. =l t1t(@) 1)+ ()
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e @ (g ©1y) =i+ t-1isie-2(1p) 4101
=1t + 1B+ 1)
So,(la®lg)@ly=la® (IgDly). 3
_ (3) For any elemerit, € L, there exists an elemelgte
L, suchthaty ®lo=1q4. _ _
For any elementy € L, there exists an elemehte L,
such tha‘a S lO = If’l[f(u_)Jrf(Oll = If—l[f(a)] = |a.
_ (4)_For any element, € L, there exists an element
I_q €L, suchthaty &l1_q =lo. _
_ For any elementy € L, there exists an elemeht, €
L, such thate ©1-a =lt-1it(a)+1(-a) = 1-1(1(@)- (@) =
1 =lo-
(5)_1' Ior_: |a- _ _
Lla =l i) =liasa) =la-
(6) Ar(A2la) = (A1A2)lq.
_ MA2la) = Alap, o) =l2pui200@)) =
l1parafay
(AA2)la =Tt-1p 0, 1(a)-
SO,/\l()\2|g) = (/\1/\2)|g. _
(7) (A1 + Aol = Atlg & Adla.
(Ar+22)la =510 10 = 11 (@) 412 1(0)-
Mla®Aola =11y (a) D11 ()
=lags 200t (@) 111200 (a))])
=l ani@eni@r
S0,(AL+A2)la = Alg @ A2lg.
(8)_/\“0(_@'[3) :_)\|g @)\IB‘
Alla®lp) = Al-ait(a)+1(p)
= l_ffl{)\ fIf=1(f(a)+F ()]}
=l ipy _
Mla @Al =lt-1pp1(@) Sli-1prp)

LA f (@) +F [ AF(B))]}

=ltprane)r

So,A(la@lg) =Alg ©Alg. B

Based on the defined operators lin the linguistic
information entropy and linguistic weighted arithmetic
average operator will be introduced.

3.2 Linguistic weighted arithmetic
average(LWAA) operator

In the evaluation problem of a scenic spot, let
U = {ug,up, -~ ,un} be the set of evaluation indicator set
andS= {s1,%, -+, Sm} be the set of the surveyed tourists.

Each surveyed tourist evaluates each evaluation indicator

and the evaluation linguistic matriky = (la;)mxn is
shown in Table 5,

wherelg; (i=1,2,---,m;j =1,2,--- n) indicates that
theith surveyed tourist’s satisfaction degree towardjthe
evaluation indicator.

Table 5: The evaluation linguistic matrix

il W Un
S lﬁu l_alz l_aln
S lag, lag, lag,
Sm lam law lagm

To get a comprehensive evaluation of a scenic spot, all
tourists’ evaluation information and all the evaluation
indicators should be taken into account. To aggregate
each tourist's evaluation information and the group
evaluation value of each indicators, a weight generation
method in linguistic environment is introduced to get the
weight of each evaluation indicator, and a linguistic
weighted arithmetic average operator is introduced to
aggregate linguistic information.

3.2.1 A weight generation method in linguistic
environment

To generate the weight of each evaluation indicator in
linguistic environment, Wu and Cher24] proposed a
maximizing deviation method. A idea point method is
proposed by Xu 25] to establish optimize model to
generate attribute weights in dealing with multiple
attribute decision making with incomplete weight
information. Liu 26] used a professor assessing method
to generate the weight of each indictor. Xu and Rd] [
proposed a standard deviation method and a mean
deviation method to generate the weight of evaluation
indicator. However, almost all these existed methods in
linguistic environment should solve models. To simplify
the process of generating the weight, a linguistic variance
method is proposed. o B

Definition 4 Let lg = (loy,lap, - +5lam)' be a
linguistic vector, then the expectation and variancé,of
can be calculated by the formula:_

(D E(la) = Flay @lay @+ Dlay);
(2)D(la) = % 3™4{d(la) — 9[E(la)]}2.
Property 3

(1) E(lq) =g, wherea = -1 5™ f(ay)];

) D(la) = M [F(a) — 2 5™, f(a)]2
Proof._ . . .
(VE(a) = Gllay @lay &+ Do)

= il 15, ()
S SN T
(2)D(la) TZ{L[Q('m)—g('g‘)]z
— 5t - (@)
= 2 omalf (o) — &M, f ()]
_Example 3Letly = (I_05.l04,l09,l1.5)". Then

E(lg) = la, where
a = fLL[f(—05) + £(0.4) + 1(09) + f(L5)]} =
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f~1[3(—0.2679+0.2126+ 0.5095+ 1)] =

f- 1(0§635) 0.6659 S0,E(I4) =
D(la) = %Zitl[f_(ai) -

= 3yl f(a) — f(a)]?

= 2{[f(—0.5) — f(0.6659]2+ [ (0.4) — f(0.6659]%+

[f(0.9) — f(0.6659]2+[f(1.5) — f(0.6659]%} = 0.212Q
Property 4
Letlg = (lgy,

incomplete

l_C{/ = (Iala’:a

lo.6659

2 Yie fla)]?

7|a"’4.<7“..7*2|av+t+17 vIGm)T be an
_ linguistic
lc{valﬁv'” 7Iﬁa

lav+l+1’ e

E(la) =E(la),
where E(lg) = I,

B=f" 1{m_ (i flai) + 3 fai)]}
Proof. NoteE(I 1) =ly. Then

m

S fa)

i=V+t

= UGS fa)+th(p)+

For
m

ffl— f(ar) .
{ Z a |V+t a)]}

S0,E(lq) = E(la)._ o B
Example 4Letlg = (I_gs, *,log,11.5)7. ThenE(l4) =

|, wherea = f~1{1[f(—0.5) + f(0.9) + f(1.5)]} =

f- 1[ (—0.2679+0.5095+ 1)] = f~1(0.4139 = 0.7495

We can replace the mcomplete linguistic ved;pbyla/ =

(I_05,l07495la.9,115)T.  _ _
NOte tha‘tlaJ e (Ial 7|<’-‘1217 N ) (J == 1 2 ).

With the definition of vanance which m|rrors the

bifurcation degree of evaluation information
satisfaction evaluation of a scenic spot, the weightof
the jth evaluation indicator can be gotten by

o D(a)
’ T 31iD(lay)’

In Section 2, a level empowerment system
generated by considering the gender,

i=12---,n. (2)

the kth surveyed person, if the weight of gendar the
weight of agevy, the weight of education backgroungl

and the weight of occupatiovy are determined, then the
weight of thekth surveyed tourist can be calculated by vij(i=1,2,3,4;j=1,2,---

vector,and

la,)T be the completed linguistic vector. Then

age, education
background and occupation of the surveyed tourists. For

Table 6: The linguistic matrix evaluated by male

U u - Un
S11 IJ)11 ll!lz e lJan
S12 b,y b, T I,
Slml lbmll lbmlz U lbmln

Table 7: The linguistic matrix evaluated by female

Hl sz e En
$1 |£11 |£12 T |£1n
S22 |021 Isz T lCZn
Som, lcmys | ey s |Gy

WK = v1 - Vp - V3 - Vg, Where the value of; is shown in
Table 4. To determine the different weight of different

gender, age, education background and occupation, the

variance method is illustrated.

If there aremy male andm, female in the surveyed
tourist, then the linguistic matrix evaluated by male is in
Table 6 and the linguistic matrix evaluated by female is in
Table 7.

In Table 6, the variance of thggh column linguistic
evaluation information can be calculated by

— 10 10 2
D(Ib]>:ﬂ;[f(bll)_ﬂ;f(b”)] 1]21727"'7n

(3)

Summing all the variance of each column, then the

variance of linguistic evaluation information provided by
male is

m

D(male) = niiz b.,—fz\fbu )

In the same way, the variance of linguistic evaluation
information provided by female in Table 7 can be
calculated by

100
femal@*@zz C.Jf—zlfcIJ . (5

Then the weight of male;; and femaler; in Table 4
can be gotten by

. ___ D(male
1™ D(male + D(female’
B D(female
Viz= D(male) + D(female " (6
In the same way, all weights

,6) in Table 4 can be gotten.
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3.2.2 TheLWAA operator (LAA) operator, such aiWM(E;l,E;z,~~~ ,H;n) = I?;

whereB = f 1[50, f(B))].

The evaluation indicator weight vectdv = (wy,wo, _Proof. LWAA(g, 1g,:+++ 1) = If’l[ZTzlef(Bm

~--,Wn)T can be gotten by Eq.(1). Then, a linguistic =lt-asn 16y =li-2zsn 13-
weighted arithmetic average operator is defined to " "
aggregate the linguistic value of each evaluation indicato

Definition 4 Let {lg,lg,,---,lg,} be a collection
linguistic indicator value, a linguistic weighted arithtice
averaging (WAA) operator is defined as

3.2.3 The satisfaction evaluation process

LWAA(lg, gy, -+ 1) = Walpy ©Welg, & -+ ©whlg, :(lg)

whereB = f 130w f(B))], W = (Wi, Wz, ,Wn)T is

evaluation process of a scenic spot will be introduced.
Sep 1. Screen the satisfaction information of each

the indicator weight vector, andj > 0(j = 1,2,---.n),  complete the incomplete linguistic satisfaction

ZT:le =1 L information in every satisfaction evaluation indicator by
Example 5 Suppose {l _os5,l04,l09,l15} be the Property 4.

collection linguistic indicator value and Sep 2: According to the background of each surveyed

W = (0.1,0.2,0.3,0.4)" be the indicator weight vector, tourist, cluster the satisfaction information by gendgg,a

then education background and occupation, calculate the level

LWAA(I o5,l0.4.l0.9,115) _ _ =
011 05®0.2:104®0.3-lpg®0.4-115=1g,
wherep = f~1[0.1f(—0.5) +0.2f(0.4) +0.3f(0.9)+
0.4f(1.5)] = f~1[0.1f(—0.5) + 0.2f(0.4) + 0.3f(0.9) +
0.4f(15)] = f~1(0.5686) = 0.9874 _ _
SO’ — — LWAAQ—OE, |0.47l0.97 Il.5) =
011 05®0.2:104®0.3-lo9®0.4-l15 =logs74

For the new defineHWAA operator, the following four
properties proposed by Wu and Ched][are all satisfied.

Property 5 If Iﬁj <ly(Vjel), then

LWAA(lg, 1,5+, 1g,) < LWAA(ly,, Ly, -+ 1y,
wherel = {1,2,--- /n}.

Proof.

weightsvij(i = 1,2,3,4;j = 1,2,---,6) in Figure 1 by
Eq.(6) and generate the weight of each surveyed
person by Eq.(1).

Step 3: In every evaluation indicatasj, aggregate the
satisfaction information of each surveyed tourist by

lay = WHay, @Way @ @W g, ] =1,2,- 1.
and get the group satisfaction evaluation informaﬂ@n
toward the evaluation indictar;.

Step 4: Calculate the weightw; of jth evaluation

evaluation informatiorllaj in every evaluation indicatar;
by Eq.(7).

Based on the discussion above, a satisfaction

surveyed tourist whose integrality is above 60% and

indicator by Eq.(2) and aggregate the group satisfaction

LWAA(IEP'_Bz’ T ’l_Bn) :_Iffl[ZTzle f(B)))
'—WA_A(lvlﬂx/z"" ) = |f*1[z’j‘zlef(yj)]'

Forlg <1y (Vj€l), thenB; < yj(Vj€l).

For bothf (x) and f ~1(x) are increasing function,

thus, 1[50 w; f(8))] < f 3] w; f(y;)]. So,
LWAA(IE17IB27"' 7IBI’1) S LWAA(IVJ."VZ’ ’IW)

Property 6 o _ _
minj€|IBj < LWAA(IBl"ﬁZ”'Bn) < mang||Bj,

wherel = {1,2,--- n}.

Proof. Let minje lg, = G;m and maxe I?;J. = I;M. Then
LWAA(lg,:lg,s - o 1g) = Walgy S Walpy © - G Whlg,
= (Watwo -+ Wa)lgy =g, = MaXelg;
LWAA(lg, g+ +1g) = Wal g, B Wal g, @ - D wilg,
= (W1+W2+ e Jr%)lﬁm = IBm = minj@ lBj'
Property 7 If I, =15(Vj €1), then
LWAA(lg,,lg,,---,1,) =1g, wherel = {1,2,--- n}.
Proof.

LWAA(Ig, g, ,1g,) = Wilg, & Walg, @ - & Walg, =
W1|[3 @W2|B@..~@Wn|[g = (W1+W2+"'+Wn)|ﬁ — lB'

Property 8 If W = (1/n,1/n,---,1/n)T, then the

LWAA operator is reduced to linguistic arithmetic average

With the four steps above, the overall merit of
satisfaction of a scenic spot can be gotten. In section 4, an
evaluation case of tourist satisfaction in Jiuzhai Vallgy i
illustrated to explain the evaluation process.

4 A satisfaction evaluation case

Jiuzhai Valley is a national park located in the range
of Min Shan mountain, Northern Sichuan in
Southwestern China. It is best-known for its fabled blue
and green lakes, spectacular waterfalls, narrow conic
karst land forms and its unique wildlife. It was declared a
UNESCO World Heritage Site in 1992; the park joined
the Man and Biosphere Conservation Network in 1997
and has also received IUCN and ISO 14,001
accreditations. More than 20 million tourists from all over
the world visit the Valley every year. A satisfaction survey
has been done in Jiuzhai Valley, and 833 tourists filled in
questionnaires. To evaluate the feelings of the Valley, the
following steps can be conducted.
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Table 8: The calculation results of the level weights

Characteristic Characteristic

Gender() Age(vo)

V11 0.5155 V21 0.3133

Vi2 0.4845 Vo2 0.2082
V23 0.1947
Vo4 0.1446
Vo5 0.1412

Background of educations) Occupations)

V31 0.2233 V41 0.1553

V32 0.1830 Va2 0.1576

V33 0.2175 V43 0.2008

V34 0.1789 Vaq 0.1036

V35 0.1974 V45 0.1416

V46 0.2410

Table 9: Aggregation of the group satisfaction evaluation information

El Iy, Weight El la, Weight

BT 12.0052 0.0336 DC lo.1588 0.0452

BW l1.8710 0.0394 DS lo.6088 0.0396

BP l17157 0.0391 DP |_0.4781 0.0492

BL 11 8608 0.0367 AC lo.7265 0.0369

BS l1.8681 0.0345 AH lo.7188 0.0394

MTS lo.g716 0.0417 AP lo.5344 0.0338

MTP 111475 0.0399 EC lo.6986 0.0296

MS 122367 0.0310 EA lp.9157 0.0305

MD |_0.3740 0.0545 ES l1.0792 0.0289

SET l1 5353 0.0309 EP lo.6611 0.0325

SEG l15139 0.0339 SHS lo.8726 0.0318

SEC l1 5480 0.0286 SHV lo.8576 0.0304

SEH l11754 0.0169 SHF l0.9062 0.0304

DF |:0A1450 0.0455 SHP |0A4547 0.0357

Overall evaluation lo.1008

Price of drinks and foods, which is needed to be improved
Sep 1. Screen the satisfaction information of each urgently. The other evaluation indicators are the second
surveyed tourist whose integrality is above 60%, and 737part, which the tourists are satisfied.
questionnaires are screened out. And complete the Sep 4: Calculate the weightvj of jth evaluation
incomplete linguistic satisfaction information in every indicator by Eq.(2) and the weight information is shown
satisfaction evaluation indicator by Property 4. in Table 9. Through the weight of each evaluation
Sep 2. To generate the weight of each surveyedindicator, we can see that the following evaluation
tourist, according to their background, cluster the indicator is the most important in satisfaction evaluation
satisfaction information by gender, age, educationTicket price of scenic spot, Degree of crowdedness,

background and occupation, and calculate the |evefeatures of drinks and foods, Convenience of drinks and
weightsvi;(i = 1,2,3,4;] = 1,2,---,6) in Figure 1 by oods and Price of drinks and foods. Aggregate the group

Eq.(6). Then the calculation results of the level Weights_S""'[?Sfa(:tion evaluation informatidaj ir.' every ev_aluation
vij(i = 1,2,3,4;j = 1,2,---,6) are shown in Table 8. indicatoru; by Eq.(7), and the result is shown in Table 9.
Then, according to thekth tourist's background, the
weightwX of thekth tourist can be given by Eq.(1).

Step 3: In every evaluation indicatarj, aggregate the
satisfaction information of each surveyed tourist by

With the up steps, the overall merit of tourist
satisfaction of Jiuzhai Valley is a little satisfied. And
Jiuzhai Valley can improve its tourist satisfaction by the

. —wi. I i improvement of Degree of crowdedness, Features of

lay = Wilay) OWlay @+ OWlayy, ] =1,2,--n, dri?wks and foods anngrice of drinks and foods.
and get the group of satisfaction evaluation information
la; toward the evaluation indicatasj, the result is shown
in Table 9. All the evaluation indicators can be divided to
two parts: The first part is the dissatisfaction indicators:

Degree of crowdedness, Features of drinks and foods,
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behavioral intentions. Annals of Tourism ResearcB7,
785-804 (2000).
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surveyed. According to their different backgrounds, a tourist satisfaction. Hospitality Managemeid®, 375-384
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