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Abstract—In this paper, an emergency group decision
method is presented to cope with internet publimiop
emergency with interval intuitionistic fuzzy lingtic
values. First, we adjust the initial weight of each
emergency expert by the deviation degree between ea
expert's decision matrix and group average decision
matrix with interval intuitionistic fuzzy numberghen we
can compute the weighted collective decision matirixll

the emergencies based on the optimal weight of
emergency expert. By utilizing the interval intuitistic
fuzzy weighted arithmetic average operator one can
obtain the comprehensive alarm value of each imtern
public opinion emergency. According to the rankifg
score value and accuracy value of each emergehey, t
most critical internet public emergency can be lyasi
determined to facilitate government taking related
emergency operations. Finally, a numerical example
given to illustrate the effectiveness of the prepos
emergency group decision method.
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l. INTRODUCTION

In recent years, with the enhancing enthusiasnetizen
participating in discussing public events, the dagpread

of internet public opinion which is made of complied
social emotions, attitude and opinion has triggerethy
unconventional emergencies. Obviously, the riskhié
type of internet public opinion are increasing chpi
severely impairing the harmony and stability ofistc
Consequently, it is supposed to make some effective
policies and mechanisms to cope with Internet Rubli

Opinion Emergency (IPOE)[ll Meanwhile, the
establishment of emergency decision-making atteit s
the key to evaluate the Internet Public Opinion
Emergency. In the light of causes and effects tdriret

Public Opinion Emergency, referring to studlzéé, we
select five attributes, scale of spreading inteoyhion,
sensitivity of internet opinion content, criticaégree of
emergency, attention from publics and economicdess
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respectively. Because the attributes are fuzzy and
gualitative, it is reasonable to utilize fuzzy lingtic value

to evaluate the Internet Public Opinion Emergency.
Nowadays, many scholars have utilized the fuzzy

linguistic value to solve decision making probldriu [4
presented an approach based on 2-tuple to solvépidul

attribute decision making (MADM) problem. Xutilize
the interval intuitionistic fuzzy number developday

AtanassoV” in MADM problem. Among the decision-
making methods towards Internet Public Opinion

Emergency, MADM" is an important method\Not only

can it aggregate experts’ experience from various
departments, but also it can avoid the false datifiom
individual due to the lack of knowledge. Nevertlssle
while aggregating the decisions from different expeit

is significant to adjust the weights of experteafthey
make decision so that the final decision will bereno
easily adopted by each expert. In this paper, iebaost
group consensus by measuring the deviation degree
between individual decision and collective decision

Il. GROUP DECISION FOR INTERNET
PUBLIC OPINION EMERGENCY
1.1 Basic notations and operational laws

Definition 1 [ Let X be a
thenAz{()(,,L;AD()(),V;D()()>|)(DX} is call an

set,

nonempty  set,

interval intuitionistic
supu, 0 (x) + sup, 0 (x)< yOX

.0 (x)0[0,4 andv, 1 (x) 00,4 xOX.

fuzzy verifying

where

Definition 2 ¥ The elements oA are called Interval
Intuitionistic Fuzzy Numbers (lIFNs), each of which
interval of membership degree and interval of non-
membership degree consist. Let the general forhhiFof

as ([ab][cd),
[a, b] D[O,:I] ,[C,d] D[ O,]. andb+d<1. We will use

shortly denoted where
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5 IIFNs to express 5 linguistic labels, showed as
follows:

Extremely Poor( E}p: ([0.00, 0.0p [ 0.75, 0.9F
Poor (P): ([0.00, 0.2p [ 0.50, 0.7}

Fair (F): ([0.25, 0.45 [ 0.25, 0.4F

Good (Q: ([0.50, 0.7p [ 0.00, 0.2}
%

Extremely Good( E: ([0.75, 0.95 [ 0.00, 0.0p

Definiton 3 @ For any two interval

variables@, = ([a1 bl] [ C, dl]) ,
= ([a2 bz] [ (o dz]), the operation law as follows:

aNa,= ([min(al

linguistic

a,+a,=([a,+a,~ aa, b+ b~ bb)[ 5 dd);
Aalz([l—(l—al)” 1-(1-b)" | [d d”]) >0

Apply operation laws of IIFNs in Definition 3, wea
obtain the weighted arithmetic average operatdi-iis.

Theorem 1 (5 Let

0, =80 ) 5.4])( =120

of IIFNs. A weighted arithmetic average operatotlBNs
is defined as:

n) be a collection

of a, and a, |, h(al)=%(a1+cl+ h+d) and

h(a,) =%(a2+ c,+ b+ d,) be the accuracy degrees

of a, anda, , respectively, then

If S(a’l) < S(a’z), then a, is smaller thamr,, denoted
by a, <a,;

If s(al) = s(az), then

1) If h(a;)=h(a,), thena, is equivalent toa,
denoted bya, <a,;

) If h(a,)<h(a,), thena, is smaller thara, ,

a2) , min( bl, bz)],[ ma)(( c ’Cz) ’ max(dl ,dZ(ﬁHOted bya’1 <a,.

2.2 The MADM Problem
Let X={X1,X2,---,Xm} be a finite set of Internet

Public Opinion Emergency (IPOE) proposed by

government. For comprehensiveness of the decision-
making, we invite expertsEk(k=1,2,~-~,) from

different departments to make decision and

supposel ={)Il,/12,-~,/1q} be the initial weight vector
of decision experts, whesk means the initial decision
weight of the experE, about IPOE. In order to evaluate
IPOE better, we choose attributéjs(j =1,2,--n
IPOE and

)from

evaluate

f(a,a,,,a,)=|1- - 1-a )’ 1- - - b pects  to
( v ) ﬂ I:l( ]) l:l( }{ supp[gea) jia)za%} be the weight vector of

@)

the weight vector

Where a)=(6u1,a)2,--- ,%)T is
)0 0[0] 3w =1
j=1

xu B illustrated weighted arithmetic average operator

ofa;(j=12;n

attributes. Assume that the making-decision matrix
POESR, =(15")
(k)

is constructed by the decision

expertE, , wherel;; " is an interval intuitionistic fuzzy

number (IIFN), which indicates the value of attltiblékj

and weighted geometry average operator to aggregate of IPOEX; .

IIFNs. The weighted arithmetic average operator
emphasizes the effect of group while the weighted

2.3 Adjust the weights of experts

geometry average operator emphasizes the effect of \ypije solving the MADM problem, the decision-making

individual. Therefore, we adopt the weighted ari¢tim
average operator to aggregate I[IFNs.

4 B e a=(ab][c.d])
and a, =([a2, bz] ,[ C, dz]) be two

s(al)zé(al—qﬁ h- d) and
s(a)=3(a.-
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Definition

[IFNs,

scores

c+hb-d) be  the

weights is reliable to affect the weights of expeffor
increasing the accuracy of the final decision, wwstly

q) together by

initial weight vector ofq experts to obtain collective

aggregate decision matifi ( k=12,

. . . D
decision matrixR" .,

IPOEX;, in decision matrixR, ( k=12,

. Then compute the scores of

,q) ,R.., and

)(k)

define the scores

as  s(X,
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S(Xi)D(i=1,2,--~,m) respectively. Finally adjust the

initial expert weight vectorA ={/11,/]2,---,/1q} by

evaluating the deviation degree betwestf ands”.
In order to synthesize the decision from differexperts,
we utilize initial expert weight

vectorA={/]1,/12,---,/1} to aggregate all decision

q

matricesR, :(rij(k)) (k=1,2;--,0) into a collective

decision matrix
R'=(1) (i=12;+m,j=12-1n) As 1} is
IIFN, let

¥ =([a;k),tm,[¢@,ﬁﬂ)( i=12--mj=12-nke 12- §a

nd apply weighted arithmetic average operator () t

O

aggregate, obviously T is

N (7 =([ab ][ §7.¢°])) . so s defined as
oo ) e e gm il

Both rij(k)in R, andrijDin R, mean the evaluation value of

attribute A; of IPOEX; , but rij(k) represents the value

from expertE, andrijD represents the aggregated value

from all experts.

attributesa)={ W,y - ,a)n} '

So according weight vector of
we can aggregate the

attributes  in R, and R” to obtain aggregated
vaIue(Xi )(k) and(Xi )Dof IPOEX; by applying weighted
arithmetic average operator ( 1), obviou@(i)(k)
and(Xi )D are IIFNs.

so (X)) (i=1,2;--,m,k=1,2;--

are defined respectively as follows:

(X9 = {1_!2—1(1_4@)@ ,1_!2-1( 1—@@)‘1 “_1( ¢’ ,I_l( ﬁ*)agD
(x)= :1—]|j(1—qu)” 1|—|(} ‘?ﬂ LCW !j(*ﬂwD

Apply definition 4, we can obtain scoreg(éﬁ‘i )(k)

9 and s(X,)

and(Xi )D as follows:

WWwWw.ijaems.com

0 e e o7 -flar -
@)
I Gy I
4)
Definition 5 LetR, :(rii(k))mxn andR" = ( L )mxn be

two making-decision matrix of IPOEs, the deviation
degree betweeR, andR” is defined as

d(Rw F?): .Z::( 5/\xi)(k)_ @<i)u)2

()
d(R, RG) showed in definition 5 reflects the reliability

of expertE, ' sdecision, the bigger &}’ d(RU F?) , the
wider of the opinion deviation between expEft and

groupE ,which can be reflected by weigi%.Therefore,

adjust the weights of expdrt (k =1,2,-- ,q) as follows.
1
d(R,R
RN G B
I
k=ld(R<’ F?)

(6)

2.4 Determination of the most critical Internet Pubic
Opinion Emergency

After obtaining the adjusted expert weights, we gtlive
the weighted arithmetic average operator of [IFMst6

aggregate aR, ( k=12;-- ,q) into a collective making-

decision ;

()

follows. ( =12, ) (j =1,2;- ,n)

e e e e

(7)

Then utilize the weighted arithmetic average operaf
IIFNs (1) to aggregate all attributé§( j=1,2,- ,n) into

matrix R (Dj . obviously 1 s
mxn

aggregated value to evaluate the each IPOE and we
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_\O
suppose the aggregated valuEX§j

(3 il i) ()

Apply definition 4, we can obtain oses
of[)i

0
j (i=1,2;-- m)as follows:

{05l ) (o)

8
According to comparison laws in definition 4, wendist

O
the order os[(XiJ j Therefore, we can determine the

most critical Internet Public Opinion Emergency.
M. ILLUSTRATIVE EXAMPLE

In the section our models and approaches are apiglia
group decision problem of Internet Public Opinion
Emergency (IPOE).

It is presumed that four Internet Public Opinion
Emergencies happened in a city. The emergencyidecis
department needs to find out the most critical rheé
Public Opinion Emergency. In order to evaluate the
IPOEs better, the emergency decision department

construct 5 attributes as follows. The first atitéA is
scale of spreading internet opinion. The secondAynis
sensitivity of internet opinion content. The thodeA, is
critical degree of emergency. The fourth oAg is

attention from publics. The fifth oné, is economic

losses. The weight vector of attributes in IPOEsThe
decision-making section invited three

expertsEk(k=l,2,39 from different departments. In the

light of their academic experience and domain drpee,
the emergency decision department determined fttial in
weights of experts in group decision

asA ={A,1,,A,} ={0.5,0.2,08
The experts’ decision matrices of IPOEs are listed

ExpertE,'s decision matrbR, = ( rij(l))
4x5

A A A
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i

x([0z04, 00 0spi0, 00D odhoan Tl azmakb, aBHE @] o
(lo70g, ocnalti 0zpe, 0246 ofomma om0l 05 Y6 om0
[onap) omaf osado. aciffn oo afiomok. 0oz axila
(f Joma s, 02is  oifiomnay acnol, ondp  mmp| c

=1

[

ExpertE,'s decision matriR, = r®
) n/~\w1\2 (“ )4’(5

HUEE ' i

X[omed], 00 oo, oo oEmRgE om0, 05l A o
x[oma, g oz, i chomAd amap, onfp adbom
%/ acozp| asnajff omfo. acjfo  addan o0k, ozdds azdasc
x[oma, omdp oz, oz ospomay oo, cndp maom

ExpertE,'s decision matriR, = ( qj(3))
4x5

A A A

x(0z04, 050l 03[0, ad)fin aphoamAl 0z, 05( om| o
X[m0, ooy 01, 03i4 oppoanay] ocarh. anfip a2l oz
X [ocma)} osnaff azmfe. azjfe aFos Akazmok. axdh 0zazc
X[[osaat], omdgp oxsfi, 3 ofhomal oxap. 0z map| osy

Utilize the formula (2), aggregate three decision
matricesR , R, R by applying initial weight vector of

experts and then obtain initial collective decision
matrixR” = ( ”D) as:
A A A

X (02104, a2 os0jd, od)> ofhoaeAlf oz, a5{E OB, 0%l
X008, onndf oz, aZifs odioaa) a0, o5 0B a4lal
X([aon2)] oo 04404, aajfs apioa Aok, e 0Zjazok
X (o=, adp) 0xda, 0 cEhodna)h ocaokh, 4L | aalol

Utilize weights of
attributes

w={d,w,w,w,w} ={0.250.10,0.15,0.20,0%,
aggregate five attributes in decision
matrices R,R,R, R and
obtain (X,)¥,(X,)?,(x, ), (X,)” . Then utilize
formula (3), (4) to calculate the scores of
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them.s{(x,)), (X )?). {(x)¥). s((x)") as:
while
i=1

5((X1)@)=0-12955‘(X1)(2))=-0-0041§(X1)‘3)= 000fx) )= 00

while
=9

S((&)@)=0-55344(X2)(2)=0-094§(X2)(3)= 05674X)]= 05

while
i=3

(%! =000714(x)*| = 00478(x)*| =- 0.104x))= 00

while
i=4

{(x)’)=013124(x)?) = 0168%(x)*| = 0225x)]= 01

Utilize the formula (5) to evaluate the deviatioegdee
between R, R, R and R” respectively, denoted

asd(R, F\D),C(B’ |§)' ‘é R ﬁ:

d(R, R)=0.0060, d B.R)= 0.1881,
Adjust the weights of experts by formula (6) and
obtain/lm={/]lu,/125,/1§} as:

A’=0.635, Ay = 0.114,

Utilize the formula (7), aggregate three decision
matricesR , R,, Rby applying adjusted weight vector of

expertd”={0.635,0.114,0.2%and then obtain

adjusted collective decision matf¥ = ( rijuj as
4x5

A A A

204, 0270l 0P, 00208028, 04608 BB, 0Z45 aEI, 020
7309, ool 0Pk, 024068, amopd 017057, 03§53 0 020
anzd| amalf| 040, anjis aZjos oo, 0mQ6 oxflezmo
sat],amdy) 0z, ajfencd], acodyf ager, agdes ] oo

Utilize formula (8), obtain the final scores of fdaternet
Public Opinion Emergency as

{()&1)[]:0.0904, {[Xzﬂ: 05361 {(x}ﬂ: 00784, E[x}ﬂ: 0.1¢

Therefore, the order of Internet Public Opinion Egeacy is
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most critical emergency s, .

V. CONCLUSION
In group decision making of Internet Public Opinion
Emergency, because of the lack of time and incotaple
information, decision experts is easier to evaluthe
emergency with interval intuitionistic fuzzy numbefTo
increase the accuracy of group decision makingetod
based on deviation degree is proposed to adjusalini
weights of experts from their individual decisioratrices.
Finally, apply the weighted arithmetic average aparto
yield the collective decision matrix and determitine
most critical Internet Public Opinion Emergencyassist
the emergency decision department to make proper
response.

ACKNOWLEDGEMENT S
This work is supported by the National Social Scen
Fund of China (13CGL130).

REFERENCES

[1] Yan Lin. Emergency management of the public
opinionstﬂon}qth% getv&){[j@é. Beijing University of
Posts and Telecommunications.2010.

[2] Dai Yuan, Hao Xiaowei, Guo Yan, Yu Zhihua. A
research on safety evaluation model of Internet
public opinion based on multi-level fuzzy
comprehensive fvglug@'@@ [J].Net info Security,
2010, 05: 60-62

[3] Zeng Runxi, Xu Xiaolin. A study on early warning
mechanism and index for network opinion [J].
Journal of Intelligence, 2009, 11: 52-54+51

[4] Liu, P. D. (2009). A novel method for hybrid
multiple attribute decision making. Knowledge-
Based Systems. 22,388-391

[5] Xu, Z. S. (2007). Methods for aggregating interval-
valued intuitionistic fuzzy information and their
application to decision making. Control and
Decision, 22(2), 215-219

[6] Atanassov, K. & Gargov, G(1989). Interval-valued
intuitionistic fuzzy sets. Fuzzy Sets and Syste3is.
343-349

[71 Yu L, Lai K. A distance-based group decision-
making methodology for multi-person multi-criteria
emergency decision support [J]. Decision Support
Systems, 2011, 51(2): 307-315

[8] Xiaohan Yu, Zeshui Xu, Qi Chen. A method based
on preference degrees for handling hybrid multiple

Page | 47



International Journal of Advanced Engineering, Management and Science (IJAEMS) [Vol-2, Issue-1, Jan- 2016]
Infogain Publication (Infogainpublication.com) ISSN : 2454-1311
attribute decision making problems. Expert Systems
with Application 38(2011) 3147-3154
[9] Kefan Xie, Gang Chen, Qian Wu, Yang Liu, Pan
Wang. Research on the group decision-making
about emergency event based on network
technology. Inf Technol Manag (2011) 12:137-147

WWwWw.ijaems.com Page | 48




