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The correlation coefficient of hesitant fuzzy soft set and its application in
decision making

HUANG Xian-jiu!, TANG Jing
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Abstract: A hesitant fuzzy soft set (HFSS) is a combination of the Torra’s (2010) hesitant fuzzy set (HFS) and the
Molodtsov’s (1999) soft set theory. Considering that correlation coefficient is one of the most widely used indices in
data analysis, a novel concept of correlation coefficient between HFSSs is proposed. At the same time, the mean and the
variance of a HFSS are defined. Based on these concepts, a novel correlation coefficient formulation between two HFSSs
is developed. The value of the introduced correlation coefficient between two HFSSs lies in the interval [—1, 1] rather
than [0, 1], which is in accordance with the classical correlation coefficient in statistics, thus overcomes the weakness of
existing correlation coefficient between HFSSs. The weighted correlation coefficient is also proposed to make it more
applicable. Finally, an example of hospital assessment is given to illustrate the applicability and effectiveness of the
proposed correlation between HFSSs.

Keywords: hesitant fuzzy soft set; mean; variance; correlation coefficient; weighted correlation coefficient; decision

making
0 531 § Dubois %54 $ H 1 2- RIS 5. (HRE, 48 50 B 1) il o,

P AT, 2 WS 52 2R A N SR
(1) B 1 5 BV 2 1) AR AR AR — 0 AR B AN
Tl 7 P, WG FH A G2 1 7 35 R il U3 6 ) L Oy
T v R M AN E M, V2 S L T S FRAN R
K E B 1965 4F, Zadeh!!! 75 K A 42 11 FE Atk L2 1
TR AR PR, % PR RR A R 1t SR R B A B
TE NG L B, VR 2 22 3 0 el 1 gk — 20
P & Atanassov!®! 3@ i 30 AE S8 B IR T B AR
R B 2 Miyamotol®! $i2 Y 1 22 B BOMI A2 (A &

ks B ER:
HE&mAB:

2017-10-12; f&[EIHEA: 2018-01-24.

FHHEAA I H (20171BCB23004).
EZ BN

VA IAA/EH. E-mail: xjhuangxwen@163.com.

FI ORISR ATI AR TEV2 A U S B A 22 A T RRAEL I i)
. TR, SCRR [5-6] 32 T W TR BOR 4R, IR I Sk B A
THEHEWEMEE. 2 HEEMERNCR. LK, X
S B P (1) R 0 3G, (L AT SR A7 A — [
A 1 ), T G0 B REE RN 8 IR T A SR R
AR 8 B R 2SS 2L 1] . 1999 4F, Molodtsov!”)
P TR S, T TR TR M . X AN T
R AT LS AE P S5 8-100 L st Ll e A H i 43
P12 548 22 45185 Babitha 25131 76 0 PR ASA 42 ) L Al

B &K HAR L TH (11461043, 11661053); VLFHH HAARIEHLTH (20161BAB201009); YLFEE A

PRI (1977-), B, B, WA R, NHRERIS S N AR TSI @ (1993-), &, i
A, MRS 5 N gEit o iRt 7.



822 # % 5

xR #34%

AR TR RO A, S R S A RS 1
W7 L, I L AR AR U 1 3R R A [F) W 5 3 140 i 4, A ot
HHIR A BNV 2 W T I FL A

FHIKE REOX — M B 2 R R BRAR T 1895 4F
PEH I, SR TSP A 2 [ I 2R M A S G i -4
B 2BV AR B 3B LRI R 2212 WU 55 5 TR
Rz ARG S A E AR . 4 MO8 R 2
FARE 9T CL 28 AN B 2 TR e 38 P A AR 4 2 T1
T PR AR B 2 [ (1) A 5% R BUE T I e AT 2 (A1 1
AR R, VP2 22 F 0 A T R, L i 4
(A G R A US-181 B S0 4 1 AH ¢ R 410230 ik
TR B2 (V) AH ¢ R 42420 25 f500T, Das 22T IE A T4
BRI EEAR 2 R B B 32 H T M IO B AR A X
T AEL AL TRASEA SRS (R AH DG R B, Rl LN FH 31 2 T vk
SR 1)

WL TSR 4 4E B A5 e 55 2 B fin R V5% R A b A
SR, TE 22 @ P SR Il R — - S ) T
H. Mk g B R L | O T E &4
JE VIR i P B, 75 R AR TR S L 5 115
B BERIAAS TN A T, A SCAE SCHR [25] (1 36tk L,
& HH T PRI ML PSR K 4R 11 A 26 R BRI TR S S 2
IR 2% R 50 Ve BT A St R, I8 i s
Y5 O IR BB 3 1 AH O R BT L, AN
T 396 10F AT AT PR R 1

1 T&FIR

I T[] A — e R A KL

EX1B & XA FEES EX ERRE
BIRIEE M € R

M = {{z,hp(2))|z € X}.
Horbhy(2) Z[0,1) ERFE,RRXN T2 € X, AR
IR A S, N T J7 R W, B hoy () FR A
— BB IC.

ENX213 4 H(X) X BRI 41k,
Hp X —"1EEEES. 2 E2—1MEEEHLA C
E. — TR (Fa, B) R AE X I — DI %
AR, b Py I R Fa:E — H(X).

Bl X = {z1, 20,23}l LIEFEMIE
FEERERZHEHE = {e1,e,e3} = {cheap,
beautiful, goodenvironment }, I B, $ft 74 A5k 1 4 7]
T R S0 1 i B AR . R

Fa(er) =
({z1,(0.2,0.6)}, {2, (0.5,0.7)}, {x3, (0.4,0.5)}),

Fa(es) =
({z1,(0.2,0.7)}, {2, (0.2,0.4)}, {3, (0.3,0.1)}),
Fa(es) =

({21, (0.2,0.5)}, {2, (0.8,0.1)}, {3, (0.2,0.2)}),
A R AR TT DL IR N
(Fa,E) =

(e, {z1,(0.2,0.6)}, {z2, (0.5,0.7)}, {ws, (0.4,0.5)})
(e, {1, (0.2,0.7)}, {22, (0.2,0.4)}, {ws, (0.3,0.1)})
(s, {1,(0.2,0.5)}, {z2, (0.8,0.1)}, {ws, (0.2,0.2)})

E X 3281 PEATR B AL AT DA FH G 75O
PER RN, B X = {21,292, ,zm} HE = {e1, 2,

FiE. /ﬁ\:qj:fij = hF(xiyej)7i =12,
SN

B2 ZEpER 1, AT LURYE & 345 2 — LA
B R

m,j = 1,2,

(0.2,0.6) (0.2,0.7) (0.2,0.5)
(0.5,0.7) (0.2,0.4) (0.8,0.1) -
(0.4,0.5) (0.3,0.1) (0.2,0.2)
BRL St AT DA FH B [ )i
MBI (Fa, E).
A A = [ha(zi,e1)mxn B = [hp(zi, ex)]mxn
e E AR {2y, 20, ) T 2 {e, €2,
- en} BTSRRI B, SCIR 27152 T
ANHCRBR AR AR R R B

F = (fij)axs =

[h (x%ﬁ ej)]mxn RKom—

EX AP WA MBEKEA = [halz,
er)|mxn FB = [hp (@, ex)|mxn FIFHIMERE LN
I
Crrrss(A, B) Z (Z <Z (hao() (@i ex))]
k=1 =1 Li j=1
(ko (@i en))]))-
;H\:EF]:hAU(j)(xiyek)(] = 1727"' 712)%‘%%zjt%%$ﬁ

BT ha(zs,en) PRIBEM —NEFHAN =
1,2, ,mk =1,2,--- n;l; = max{l(ha(z;,ex)),
l(hp(xiyen))} l(ha(zi,ex)) Tl (hp(z;, ex)) 73 AARE
MIEREITC ha (24, ex) M hp (24, ex) TICREINEL 24
I(ha(ziser)) # Whp(x,er)) N, TR BRI
B 0K T T 1 0 SR S B ) B ARG — L T
1R S5 Ja 52 (RO D) DAy 3 AN AR TS e Hh e /NP

EXSE BB NEA =[ha(zs, er)]mxn
5B = [hp(zi, 1) mxn FIAHKRBUE XWT:
purss(A, B) = Chrss (A, B) )

(CHFSS (.A, A) . CHFSS(B7 B))% .



FA4H

EARE R EMB RN R AR R LA R PO R R 823

2 MBERRERAERRE

HHE X5 ] LA H, Das 58 5 I AP BB
BRER B AH OQ Z B8 SR P A0 BRASER 3 8 v (R R TR
W70 LA AR A RE, 53 DU) 55 222 ik 19 n 5P e R ) i
HAKE—F. 5 4h, Das 55 8 XML G AR 4 1 AH
KABIME L2 I, X 28 7M. T
R I A B S R S5 B, AR OB B IR TR BRI SR
LR REL
2.1 MGRMIERERNEX R

WF = [hp(zi, er)|mxn B XERIEX = {21,
To, o, xm ) BRI BREM SRS HEEEANE =
{er, €2, sen 1M {V1, 72, -, G = 1,2, -+, lig)
BN BER TG hr (2;, er) BT RER B, Hr 1y,
BN IMBEM T TR N 5B AR
LA R E X

EX6 2 hp(xier) = {v,72, 7} &EX
WX ERRBER T, Ky, (G = 1,2, L)
SRR T W] RE SR B FE, Ly R I BASR T
TR I TG TC hp (4, er) P21 8 A0
T

1 &
x“€k l;
/ﬁgx7 RA - [hA(xlvek)}an EIEXEXJ:
I AN RIS AR, WA TR AR A A T 38 (E
AnF:

3 (Falanen).

1 n
> G
k= =1
EX8 WA= [hA(xi,ek)}anIE%XEXJ:
HI— PTG LR, ML TR AR BB A [R5 22 € X
R

Var(A) —z_: (ﬂlli (i, er) 2).

/EX9 WA - [hA(xzaek)]anﬂ] B - [hB(mia
1) msen T3 SUFE X _E HIPTANAS 70 B0 T4 2,

Hrbi =12, ,mk = 1,2,--- ,n, MR K
A5 B KM E R
C(A,B) =
:LZ_:( gm viex) — A Fin(zi,er) ~ B]).
(2)
EX10 WA= [ha(zi,er)]mun B = [hp(z;,

e F 5 SUHE X HIBIANAS D 0090 T M B 5,

ﬁ\:q:‘lzl,27 amvk‘:1727"' 7n,)n\IJ

k=1 =1

2 G Pt = 47)

2 (5 Y fintr e - 57)] ®
k=1 =1

PRI AR BB AN B IR G A2 4L
N T IEWI IR R AT R AR BUIE 5T, 5L
P it PL 25 A4 5

(x1y1 +2oy2 + -+ ﬂﬁnyn)2 <
(@ +a3+-+x)) i+t +yn). @
EIE1 WA BANFAAE I AR 4L,

ALY B IR 5¢ 25005 2
D) p(A, B) = p(B, A);
2)-1<pA,B)<1
N HA=BMp,(A,B)=1.
UEBR  HE 10 7] %0, 1), 3) AR BT
2) B3 (2) AT HA

|C(A,B)| =
% Z (% i[ﬁA(%’, er) — Al [EB(CIJ“ exr) E]) ’ <
k=1 im1

11 3. B
S (L atomeen) = A Fi(anecr) - B).

1
H A 7 BL %% AN 55
.. ’m’ﬁ

n

%Z (,r]rhl|hA l'zy@k Z| . |EB(5L'Z‘,€]€) _ED <

L5 (Lt 3]

k=1

XA, = 1,2,

n

255 (a5



824 # % 5

xR #34%

25 (Lt ):

S (L ptenen - BR)] =
k=1
32 (i X aeen ~27)]
230 (2 3 otenen) - 7))
k=1 =1
22 B3 |C(A, B)| < [C(A, A)]=[C(B, B)]2

A -1<p(A,B)<1.0
22 RERMRERIMAE R R
FESEBR R, R X H RIS E = {ey, e,
- en } RN B TR AU AT BN AR ). [ U, £E A
T PR TR R A AU 5% ZR 4L
2 TR B JE kR )

Rw = (Wi, wa, - ,wy)
B wp =1 BA=[ha(wi, ex)lmun MB = [hp(z;,

k=1
er)mxn 78 XAEWIX = {21, 20, -+, 2n } EHII
T%*%*ﬁﬁ?ﬁ /\}%‘ éE;%KE - {617623”' 7en}9ﬁﬁ{7A17
7714;‘}(‘7 - 17 2a o 7lAik)7 {’yBla’yBgv e ;PYBt}

L) 5 BURAGA I 35 HOH TE hua (s,

»'YAz’...
(t = 1,2,

er) M hp(x;, en) AT REF BB, Hp 14, Mip,, 5351
& AR BH AN PGSR IC T 2 AN 32 SRR
DL b4t A OC R B E i — P

1) PR KA R INBCF-3ME

n m Lag,
A (LS (S ) -

n m

> (% Z(wkﬁA(xiaek)))- )

k=1 i=1

2) PBABH KA RN TT 7204
Z ( Zwk hA l‘z,ek Zw)2).

(6)
3) MM S A S B INBUH RN
(«4 B) =

Var(A

( Zwk (w4, ex) — AL [hp (s, ex) —Ew]).

k=1
@)
B AW 3k X 1 7 AN e TR 4 A
MBHI B E(k = 1,2,--- ,n) BIBLE & 2
w = (wg,wa, - ,wn)T,HZwk =1L, EXAE5BH
WU R A .
pu(A,B) = CulA D) =

[Cu(A, A) - Cu(B, B)]2

XX E:%
{ ( Zwk (x4, ex) Tw]Q)x
Z (% ZWk[EB(mi’ek) —E]2>} %. (8)

Sz SIS (8) T I T A S O I BAT 5 5
S, 542 DL PR

D) (A, B) = p, (B, A);

2) 1< p(A,B) < 1;

3) A= BN p,(AB)=1.

AR, S RIEAE Bk = 1,2, -+ ) HAL T i
%w:{%%p~%y%iMﬂﬁ&ﬁﬁﬁ%mw
S FHOIE 2B A A TR S 04 5 2R K, B 58
&) =Btk Nz (3).
3 IR

255 A S 11290 ] 8 Bt P B B P AR
0 Sl e 3 o .

SIE JLAEK, BR824

xz; ek

Stﬁ

BT RTE. AT



FA4H

EARE R EMB RN R AR R LA R PO R R 825

JE 1, PR 5 e gz 5 R RS P AN 55 5 | A ERARRE
ok HR o NARGERE P A — S A R, B R RS
8 T R O AP RN e S 1 2 R I R LR TR
TAAYR T A SR B A, 5 5 S R E A AR
Yy (PM2.5) 15 £ 95.5 %. Jifi s 3 (91 H A 1/5 # 2 B %5
58 200, DR, A 0] 7R A R IR T SRR R R
TXRE— A JR T A — /N R F vl 3L, A2 ke 3K A il 3L g
SEBEAE T a0 A 25 A0 A B YR TG B O s et B YR 1 %
N5 77 H U 28 2 1) 1 P 4, [ P — e 0 ST IR B
Xof Ik 2 ] L 28 SR L T — e . DR, B % —
ST R0 7 1 X A 2 B ) R e R AT VP A 7R
PPl K B2 PR B B, BZ B RS LR 3R R 1) AdL R
7 P AR SS A Z R BE R 3% (e1); 2) ML RIS T
AETT BIRAE (e2); 3) B B A BT PA RS540 R 1
B FERATE (e3). IMHEMIMERE AW =
{0.2,0.1,0.7} . ¥R R X = {Ay, Ay, A3, Ay} 535
VU IR ZAE TR B (A1) B B R ILE R (Ag)
BIRR R B K 22 R B (As) FUBR U B BE (Ay). B FK
M2 4h H— A IR FEAS (3R 1 B, I BARE 31
F BRI FBRIE 3N F T E AT N R K
BE (VT A% 285 SR P IR AR R SR PR SRR, IR 2 ~ R
5.

=1 LEEBHER

ey € €3
18 (0.3,04,06)  (0.7,09,04)  (0.6,0.4,0.5)
fEBeR (05,07,04)  (0.5,03,0.6)  (0.7,0.5,0.9)
ZiFiE 0.4,0.2,0.1) (0.4,0.8,0.1) (0.5,0.8,0.9)

*2 EAERITMER

€1 €2 €3
128 (04,02,08)  (0.1,03,09)  (0.8,0.2,0.6)
(e (0.6,0.8,0.5) (0.4,0.3,0.4) (0.7,0.1,0.1)
257} (0.3,0.6,0.2) (0.5,0.7,0.2) 0.9,0.7,0.4)

#=3 RUERIFHER

ey € €3
[T H (0.5,0.2,0.7) (0.7,0.8,0.1) 0.2,0.1,0,3)
ERE (03,0507  (0.2,0.3,0.5) (0.1,0.6,0.8)
7R (04,0.1,04)  (0.8,0.2,0.1) (0.6,0.3,0)

x4 MAMEMKFERITMER

€1 €9 €3
I TizFk (0.2,0.6,0.4) (0.9,0.4,0.6) (0.8,0.3,0.5)
{EBER (0.4,0.5,0.6) (0.1,0.5,0.9) 0.9,0.7,0.9)
ZiFE (0.1,04,03) (04,03,0.7)  (0.4,0.8,0.9)

=5 BRERERTFEHEER

ey €2 €3
12k (0.6,0.7,0.7) (0.3,0,0.2) (0.4,0.1,0.3)
{ERBER} (0.1,0.3,0.2) 0.5,0.1,0.2) 0.1,0,0.2)
ZxA (05,04,02) (0.1,02,02)  (0.1,0.1,0.1)

MR S SR I EL IR AR, R e 5 PP Al 45 2R
A G 2R Rb iz Y 4 5K IR 56 mh B (0 — PR . AR
SCH R HCHE AT 3 (8) THE I AR AN R B 5 o R A
E‘Jﬁﬂfﬂiﬁﬁ%%i&. B3R RMIMER RN =

S oo A SCHR [27] 38 H A0 BB B AR AR
FRMEE (R (1)) VLB A SCHE H A0 B AR R B O AR
KA G) THE A BB S X TR A KA G &
T RAS R IR 6 R

F6 SMEXARBERILR

SR AR HePe P
Ay 0.1602
o ot 4 N w As 0.3164
ST TR AR AR SR H AR 22 R 5L A Az = Ay = A, = Ay As
3 0.9735
Ay —0.7538
Ay 0.9209
R (271 0 BB B 5 R Az 09341 Ay Ay> A, = A A
SCHR[27] P 7,8 R A3 0.9809 3 = Ay > 1~ Ay 3
Ay 0.7140
Aq 0.2738
IR PR RS AT T8 ;‘“3 e Ay Ay A A As
Ay —0.6076
R A BT B S T AR R 42 F AH SR 1 SR AN 2% 6 B 45 BE R AT K

RIS H LU Lok 418

1) BUIEASER) B RE A HE A o AR S B il AL, T
AT ) 5224k ) L, 1R A5 BV A L TR B £
BT MBI =, AT A5 58 2 1045 2, A
ARSCAN 2 B P 1 WL, AT (6 75 PR S RT LA

2) &6 945 R T LA H, BRI 3 AR O &=
AT BN HE P R —FERY, (B2 H STk [27] 48 AL
R SRR A S U BEAG R R 45 R LB SR P (R R AR
AR L), X 73 FEAS i, AR X 73X 25 B e 5 LR
FEA B RRR L. 53 4b, SCHR [27] 52 H A9 AH S % 2



826 # % 5

*

R %34%

VA LI, TR R AT TH T SR BT M B A
A 2 W 56 2R 0 5 T A K F, 7E LS A 3 o
SRORIE . T 7E 4 6 AN M R T, A< SCHR th AR 25
B — B 16 53, LT DR AF M B0
A5 4 T Bt A A LG E (IEAR 5%) 3 R AR EL 1 20 (B
IR B 2R, 2 6 45 5413 tH IR B AR BRI AL A, L)
A REVPA S5 5 PR AR R ILIR I B Be. 53 4h, A3
PRI AR TR0 S 1 IS O 2R 805 RO 85 1%
b ET R B Y AE A R R H R R L 4
K RA B £ B2 A 1L,
4 4 ®

R A U (B T — A A L
4> BB TURT B0 3 L AR BRI B 4 4 T8
PR S MR T T DAL BB S 3 v
A T L 2 0 i L R SRR T — RO 1A T
R 04 5 R ORI TS A0) 5 O ISR 6 R 8
FORE &, I 405 th T BT SR R, et T LR P A
PSRN B A O R U e — e S B . B O
o — AN S 5 EEAE (0 TR B A O R 8
HEAT HOL, LU RIGAIE T FEATAT M 2t

S E 3k (References)

[1] Zadeh L A. Fuzzy sets[J]. Inforamtion Control, 1965,
8(3): 338-353.

[2] Atanassov K. Intuitionistic fuzzy sets[J]. Fuzzy Sets &
Systems, 1986, 20(1): 87-96.

[3] Miyamoto S. Remarks on basics of fuzzy sets and
fuzzy multisets[J]. Fuzzy Sets & Systems, 2005, 156(3):
427-431.

[4] Dubois D, Prade H. Fuzzy sets and systems: Theory
and applications[M]. New York: Academic Press, 1980:
370-374.

[5] Torra V, Narukawa Y. On hesitant fuzzy sets and
decision[C]. The 18th IEEE Int Conf on Fuzzy Systems.
Korea: Jeju Island, 2009: 1378-1382.

[6] Torra V. Hesitant fuzzy sets[J]. Int J of Intelligent
Systems, 2010, 25(6): 529-539.

[7]1 Molodtsov D. Soft set theory-first results[J]. Computers
& Mathematics with Applications, 1999, 37(4/5): 19-31.

[8] Cagman N, Enginoglu S. Soft matrix theory and its
decision making[J]. Computers & Mathematics with
Applications, 2010, 59(10): 3308-3314.

[9] Cagman N, Enginoglu S. Soft set theory and uni-int
decision making[J]. European J of Operational Research,
2010, 207(2): 848-855.

[10] Roy A R, Maji P K. A fuzzy soft set theoretic approach
to decision making problems[J]. J of Computational &
Applied Mathematics, 2007, 203(2): 412-418.

[11] XiaoZ,GongK,ZouY. A combined forecasting approach
based on fuzzy soft sets[J]. J of Computational & Applied
Mathematics, 2009, 228(1): 326-333.

(12]

(13]

[14]

(15]

[16]

(17]

(18]

(19]

(20]

[21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

(29]

Zou Y, Xiao Z. Data analysis approaches of soft sets under
incomplete information[J]. Knowledge-Based Systems,
2008, 21(8): 941-945.

Babitha K V, John S J. Hesitant fuzzy soft sets[J]. J of
New Results in Science, 2013(3): 98-107.

Rodgers J L, Nicewander W A. Thirteen ways to look
at the correlation coefficient[J]. American Statistician,
1988, 42(1): 59-66.

Chiang D A, Lin N P. Correlation of fuzzy sets[J]. Fuzzy
Sets & Systems, 1999, 102(2): 221-226.

Dumitrescu D. Fuzzy correlations[J]. Studia Universitatis
Babes-Bolyai Biologia, 1978(23): 41-44.

Hong D H. Fuzzy measures for a correlation coefficient
of fuzzy numbers under TW(the weakest t-norm)-based
fuzzy arithmetic operations[J]. Information Science,
2002, 176(2): 150-160.

Liu S T, Kao C. Fuzzy measures for correlation coefficient
of fuzzy numbers[J]. Fuzzy Sets & Systems, 2002,
128(2): 267-275.

Gerstenkorn T, Manko J. Correlation of intuitionistic
fuzzy sets[J]. Fuzzy Sets & Systems, 2007, 44(1): 39-43.
Hong D H, Hwang S Y. Correlation of intuitionistic fuzzy
sets in probability spaces[J]. Fuzzy Sets & Systems, 1995,
75(1): 77-81.

Hung W L, Wu J W. Correlation of intuitionistic fuzzy
sets by centroid method[J]. Information Science, 2009,
144(1): 219-225.

Mitchell H B. A correlation coefficient for intuitionistic
fuzzy sets[J]. Int J of Intelligent Systems, 2004, 19(5):
483-490.

Park J H, Lim KM, Park J S, et al. Correlation coefficient
between intuitionistic fuzzy sets[J]. Fuzzy Information &
Engineering, 2009, 62: 601-610.

Chen N, Xu Z S, Xia M M. Correlation coefficients of
hesitant fuzzy sets and their application to clustering
analysis[J]. Applied Mathematical Modelling, 2013,
37(4): 2197-2211.

Liao HC, XuZ S, Zeng X J. Novel correlation coefficient
between hesitant fuzzy sets and their application in
decision making[J]. Knowledge-Based Systems, 2015,
82(C): 115-127.

XuZS, XiaM M. On distance and correlation measures of
hesitant fuzzy information[J]. Int J of Intelligent Systems,
2011, 26(5): 410-425.

Das S, Malakar D. Correlation measure of hesitant fuzzy
soft sets and their application in decision making[J].
Neural Computing & Applications, 2017(8): 1-17.

Das S, Kar S. The hesitant fuzzy soft set and its
application in decision making[D]. Springer Proceedings
in Mathematics & Statistics, 2015, 125: 235-247.

Gou X J, Xu Z S. Novel basic operational laws for
linguistic terms, hesitant fuzzy linguistic term sets and
probabilistic linguistic term sets[J]. Information Science,
2016, 372: 407-427.

(GriEsmig: H )



