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Hesitant Fuzzy Linguistic Information Option Prioritizing Method Based on

Data-Driven

ZHU Jun, CHEN Lu, XU Haiyan
(College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Data-driven makes it more convenient and effective for decision-makers to obtain information.
Under the theoretical framework of graph model for conflict resolution, this paper firstly mines conflict
strategies based on data-driven, and realizes the rational construction of conflict strategies. Secondly,
considering that decision-makers’ choice of a certain strategy is more likely to be a possibility of being
selected in real conflicts, this paper effectively integrates the hesitant fuzzy linguistic information with the
theory of graph model for conflict resolution, and uses the hesitant fuzzy linguistic information for
evaluation. Based on the rough set theory, the information of hesitant fuzzy semantic evaluation is
aggregated to represent this possibility. Furthermore, a new option prioritizing method for graph model of
conflict resolution based on hesitant fuzzy linguistic information is proposed. Finally, the cross-border
water pollution of the Shu River are modeled and analyzed to compare the novel and classic methods, so as
to verify the rationality of the method proposed in this paper.
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-3 e AR A BT A 2 IR BE SR W V5 e 17 B

3.2 BETRBEMIESRBMLENERF

(D PEBBRE T T Byl 47 R 5

AR s B — A ISP FLAPIR S . DM A 2 B R 45 BUIR, DML B A AL AR JE A 5T L e % I 1k
DM, #EAT {5 B 5153, DM £ 42 i 2551 o ARAS 55055 R B

AR sy 2 — RS 5 B AR S - DM A7 S B AR 35 B0, DML R A RL R 1A 58 Ve #5-55 DM,
P A A, DM B A5 o RS 5555 A1 BEL

AR sy 2 — RS & B AR S - DM BT S B AR 35 B0, DML R A RS R 1A 58 Ve #5-5 DM,
P A A, DM B FR f A50 o RS 5555 A1 BEL

R 57 JE — B S BEAIRZS - DM e 4% T R R 80K, DML B0 A FA R JE 05T | 18 4% I R 1k
DM, #EAT {5 B 51 53, DM g £ 42 i 2551 o RS 55050 R B

AR 51002 — PSP AR RS BEAPIRAS : DM 26 £ 1 AR F5 80K, DML A A AL B 7157 (k£ 5 DM,



1200 R E B L Journal of Data Acquisition and Processing Vol. 38, No. 5, 2023

RTEAE AHA L8 AP R R L DM, #1705 Qe 0 58 AF7E R BRBIWIME , DM, 3 PR P AR5 . RS
S11S 1o A HR
RS 505 DM, ZE 88 A AT RS SL , vh 8 S fig e
REFEAATRS MRS ron , Hrpf S 8 g SR i #MH H,  H, M H, £, B —1 H,=
{A (9) AL(9,) AL (95) ). R8T HERE 50, DM BEELRFF IR (DM, 2 £ 4 il 4 51 8, DM, A7
P G AE R (B X T B R LR DM, #4775 G2 00 5 Tl BEPEIF AN SR H 5511 515 510 A B
®8 RREFWITKER

Table 8 Decision makers’ available state sheet

7)&%% %Eﬂ% it Sy S3 Sy S5 Se S7 Sg Sg S10 S11 S S13
DM, IRTEESIPIN 0 0 0 0 0 0 1 1 1 1 1 1 —
2. R A AE 0 0 0 1 1 1 0 0 0 1 1 1 —

DM, 3. REGHRATT 1 1 1 0 0 0 1 1 1 H, H, H, —
4. AfFRMREL 0 0 0 0 0 0 0 0 0 0 0 0 1

DM, 5. 0 # 0 1 1 0 1 1 0 1 1 0 1 1 —

‘ 6. 45 il fiE 1) 1 0 1 1 0 1 1 0 1 1 0 1 —

(2)PLBARI I SCIEAN S PP {5 B 5 Ak
X R Hy H, BV H,, BOE —A 7R B 0 5 RIEES L, DR R DM ER E REs T
Xﬁ%mgﬂjlﬂgﬁ*%ﬂﬁﬁ‘ﬁo Ho  L=1{ ARAER L AERE L — L LB E L LAREE, T HLH,
U Hy, S8 T R4 YR H L5 0 360 % AT PP AN, R U (5) A7 e 4k PR S e A 45 R 3k 9
J7R
R MBEMIE IFM

Table 9 Hesitant fuzzy language evaluation results

. RS RIS

TR AL (8,), ANCAL(9,))
H, (ARVINAIRYINY {2}.{2,3}.{2,3}
H, VSRV NARVNG (2}.{1,2,3}.{1,2}
H; (0,0, (LY L) (1,2} {2} .{1}

(3)iE M 15 Bk
RHE X A~T, R IPHA (A, (9, B FEIOFRA (A

F10 BENENEREN

Table 10 Language evaluation transformation results

‘ SV 4
A SR R (f,) ATYAL(9,)) A(A)
2,2.4].{[2,2.4].[2.4,3].
H, [2.2.41.4(2,2.4].[2.4.3) (2,2.4].[2.2,2.7].[2.2,2.7] (2.13,2.6]

{[2,2.4].[2.4,3])

[1.6,2.25].{(1,1.83].[1.6,2.25],
H, [1.6,2.25]1.[1.48,2.36].[1.3,2.04] [1.46,2.22]
[1.83,3]}.{[1,1.83].[1.6,2.25]}

H (1oL 5.20. [1.25,1.751.[1.5,2].[1,1.5] [1.25,1.75]
) [1.5.2]. [1,1.5] 25, 1.75)[1.5,21.[1,1.5 25,1.75
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(4) U — Ak B 28 SR 9 4%
K E X8, K1 XBEMN &5 T —1k, tn 3 11 ifon o MR 8 X9, VR K 75 e wh 5 () 55 g 75 W i
IR R RME 12K,

11 A—UER
Table 11 Normalized results
WAL R B H, H, H,
zk [0.426, 0.52] [0.292, 0.444] [0.25, 0.35]

F12 FEEHRAKSEIRNEBRSHHEEREXER
Table 12 Satisfied relationship between strategy statements and states of the Shu river water pollution con-

flict event after adjusting

P W] )

2 S35 Sy 83 S6 S S Sy 10 S S12 13
4 0 0 0 0 0 0 0 0 0 0 0 0 1
—3 0 0 0 1 1 1 0 0 0 [0.48,0.574] [0.556,0.708] [0.65,0.75] 1
DM, —1IF2 1 1 1 1 1 1 1 1 1 0 0 0 1
—6&.5 0 1 0 0 1 0 0 1 0 0 1 0 0
1 0 0 0O 0 0 0 1 1 1 1 1 1 0
—4 1 1 1 1 1 1 1 1 1 1 1 1 0
—1 1 1 1 1 1 1 0 0 0 0 0 0 1
DM, 2 0 0 0 1 1 1 0 0 0 1 1 1 0
5.6 0 0 1 0 O 1 0 0 1 0 0 1 0
3 1 1 1 0 0 0 1 1 1 [0.426,0.52] [0.292,0.444] [0.25,0.35] 0O
—1&.2 0 0 0 1 1 1 0 0 0 0 0 0 0
—4 1 1 1 1 1 1 1 1 1 1 1 1 0
DM; 5.6 0 0 1 0 O 1 0 0 1 0 0 1 0
[0.556,
—3 0 0 0 1 1 1 0 0 0 [0.48,0.574] [0.65,0.75] 1
0.708]
(5) e T ILE MG & B ER 0 B HE P
WG (15,16) , SRS WK 13 PR .
x13 RKE/HE
Table 13  Status score sheet
WRE 51 s, S3 Sy S5 S¢S Sg S 10 S11 12 S13
DM, 4 6 4 12 14 12 5 7 5 [4.84,5.592] [8.448,9.66] [6.2,7] 28

DM, 25 25 27 28 28 30 17 17 19 [20.426,20.52] [20.292,20.44] [22.25,22.35] 8
DM; 4 4 6 13 13 15 4 4 6 [4.48,4.574] [4.556,4.71] [6.65,6.75] 1

DM, BPIRZAHEF ARBE(LT) 500 = 57,510 > 550 ZEBAREHEF LR A
S13 =7 S5 7 8, 7 S5 7 S ST Sg o7 S10 2 Sy 7 S0 27§77 89 o7 817 Sy
DM2 E,‘J){j‘(?‘u?ﬂtr%:*ETEJ—K(17)’510>5110 %*ﬂ%%ﬁﬁk?éﬁ%%
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Sg =7 847 S5 S5 7 81 7 Sy 7 S1g 27 S10 7 S =7 Sg o7 §7 7 Sg = S
DM, (RS HEF ARG (17) 151, > 5100 BRAREHF SR Ny
S6 =7 8 TS5 7 S 7 S5 = Sg 7§11 7 S10 7 S, = 80 = 8577 Sg > S5
(6) BRI ECAH 5w A e A7 AR 2575 43 HE T
YT SCHR L7 )b oA AR vk | SR 2 D SR 3 4 9 i — s & 75 T (01 Gn 28 5 A ) ) R — 5 58 42 1
JEECE R ER A s T B SR IS BE R B Q) () A2 HA 07 1" P Fh M
RIS DM FEIRZS 510511512 F 5 FoAy B R4 35 Yo 57052 09 i 4 75 W6 12 1) LA R 4 (540 )= 0.6
02(s,)=0.8.0(s5,,)=0.4, % 14 K~

x14 REENEFFAEFERSTRBEREBREXREER
Table 14 Satisfied relationship between decision makers’ preferred statements and strategy selection under

specific conditions

RS s i B 7 WD A A L fEL

R s
DM, DM, DM,
5 (0,0,1,0,0) (1,1,0,0,1) (0,1,0,0)
S5 (0,0,1,1,0) (1,1,0,0,1) (0,1,0,0)
3 (0,0,1,0,0) (1,1,0,1,1) (0,1,1,0)
Sy (0,1,1,0,0) (1,1,1,0,0) (1,1,0,1)
S5 (0,1,1,1,0) (1,1,1,0,0) (1,1,0,1)
S (0,1,1,0,0) (1,1,1,1,0) (1,1,1,1)
S7 (0,0,1,0,1) (1,0,0,0,1) (0,1,0,0)
Sg (0,0,1,1,1) (1,0,0,0,1) (0,1,0,0)
S (0,0,1,0,1) (1,0,0,1,1) (0,1,1,0)
10 (0,1,0,0,1) (1,0,1,0,0.6) (0,1,0,0)
S1 (0,1,0,1,1) (1,0,1,0,0.2) (0,1,0,0)
1 (0,1,0,0,1) (1,0,1,1,0.4) (0,1,1,0)
S13 (1,1,1,0,0) (0,1,0,0,0) (0,0,0,1)

Fie BESCHP I 7 1 B8 DM XPAR S 510510 w510 I IG5 75 B Ry A B IR 4R V5 e B0 53 A9 25 S50 B ) 4 W 1
TR p M8 2, HoAm i HE P 25 R 0 F

DM, RS HET 515 2> 552> 54~ 55 5> 511 5> S10 ™~ S12 5> S5 2> S5 > 577~ 59 > 517 S30

DM, BAR S FHE T 156 = 54~ 555> 557> 51~ 55 5> 8§15 5> 8§11 5> §19 5> So > 577~ 55 > S130

DM, FRPIRZSHET 156> 5,7~ 55 7> 515 > 537~ 59 > 8§11 ™~ 510 > 8§17 527~ 8§77~ 55 > S130
3.3 HFERWEERBEEER

TS5 JRIR T 45 R BARSHE X LG, R 1 56 TSI TG 5 0% SR W& U Je ACHE e vk 5 BER (8
S W S ACHE P 5 21 i HE 45 SR 22 0 4 22 S0 36 2 A B HE R 0 — 2 T AR B e R 45 1B D A
B, S T X P 7 A RS R o DX ) A D PR A SO B R M ) T A T D SR R DR AT
LA PRES s e SHEAT T AR (R 8), FEUTAT IR H 19 0] ()P &AL A (32 12) 5 SCHRL7 v i 45010 45
PE R B AE SR 7 B (B an 55 54> b ek s Hs AR B — N e s 5 i Q) (s (3R 14) .

X e A HE P T i 6T DM T, XA T 557> 515,55 5 810,810 > S100 FERER] B AE 3 WG S BCHE
FPi s, F DM, Ak FE R FFLE DM, 4775 Y 0757, 0, (s0,)= 1; M 7EA S 7 i, 2 S A e A
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N 515 T DM, £ 1 BB £ I F7 1k DM, (E 4775 Y 6 ST A9 T gtk L 02, (51,)=[0.65, 0.75 |, £ Ml FE AU AL R T, 5
R X FHFRES s, AT REAL, T3 sg > 5100 55 > 5100 ML, XF T 515, 5 510, B R 51, T DM, AT LA
DM, By 1 2 A7 b2, BT L s, T DM, 3 8 B 55 1k DM, #4775 3 17 53 (09 T BB PR HL s, IR, R BL K
2, (510)=[0.48,0.574 1.2, (51,)=[0.65,0.75 ], T B 51, = 51 1] 75 FH ELE 5 W P S8 AUHE TP 3 v i A
HATHIE, F B s~ 5100 W T DM E , KIANTE T 51, > 510, BN s, F DM AT LAXF DM, B9 468 2% 247 %
£, 0 LA s, N DM, 38 R HF1E DM, #E47 75 4 1 53 A9 T RE PR LL 50 IR, S BOIR A 51, 13 0 8K/

®15 HFHERIEE

Table 15 Sorting result comparison sheet

S R A R s £ S A HE P i X B BRNE T R SR A0 S A HE P [X 5]
DM, S13 o> S5 > S, Sg 7 S S S10 ™ S5 > S5 S S~ S o S S Sg 7 S1p > Sg > S12,85 = S0
Sy 7 Sg 7 Sy 7§17 Sg 7§17 83 Sy > S10 > S0 Sg 7 517~ 5y S>> S10
DM. T T T I I T R I N N S %
: 5107 511 27 Sg 7§77~ 55 2 Sis S10 7 51 27 S92 577 55 > s
S5 Sy S5 7 Sy 7 S5 5 > S5 Sy S5 7 S1p 7§57 Sg o7 S
DM S11 7 S10 ST S S S Sg 7 S S10 = 81~ S9 = S7 7 S5 = S13 Su= S0

A T Nash ' \GMR(General metarationality)**' | SMR (Symmetric metarationality)**' | SEQ
(Sequential stability)""* 4 PR =M, W13 16 FiR . Hob, Nash B IR A S 56 5 5,4, Nash e P A % e xt
FHI R A7 s GMR BRI 5505508556 .510511 + slﬁusB,GMR%ﬁﬁ'ﬁ%r@xﬁiﬂ"J*%ﬂtfﬁ P 52 7 s SMR
FasE RS GMR M F , HFE GMR Ry 66l Bt — 5% i A S — B HE v i s SEQ R E R E S
Nash # 7], SEQ fa & £ 5 GMR A A i /& % ot F 1 — fE‘}iI:_E‘ﬂS}EI.EB/J LEE AT R EE Rt &
F R E 1 IR 56505 1% vh S8 S0 I B0 46 it o 00 B 224 vl ke SBSCURE ) Isf SR P 980Dl e A R 4 o 485 550 114 5 g
I, BN W HEAT U R A A vl o A B o 5 2 U (RN T B U AR A BRI R ) 52 AR AE T R I e
G AL AT B A R, o S R T K G IR

F16 ETRBMMEE OAT KSR BRI R

Table 16 Conflict stability results of the Shu river water pollution based on hesitant fuzzy language

Fae & S1 Sy Sy Sy S5

S7 Sg S9 S0 S S12

ES

DM, N/ N/ N/ N/ N/ N N
Nash DM, N NG NG NG N N NG
DM, NG NG NG NG N
DM, NG NG NG NG NG NG NG N N/ N N/
GMR DM, N N NG NG NG NG NG NG NG NG
DM, N N N N NG NG NG NG N N N N/ N
DM, N N N N/ NG NG NG N/ N/ N/ N/
SMR DM, N/ N N N N N/ NG NG NG NG
DM, NG N N N/ N/ N/ N/ N/ N N N N N
DM, N N N N/ N/ N/ N N/
SEQ DM, NG NG NG NG NG N N
DM, NG NG NG NG NG

TN TR R PR AR RIS T R
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4 H5RIE

AR SCAE BRAT i 5 23 M PR 2 B 9 Rt L v S R T RO £ 0 b 5 4% O AR B EAT 0 (A B
B E T 45 DR SR ) el 8 SRS, DT 8 S7. v 5 2 A PRI ASE A 5 HC O, 0 R % o — Tl 9 i T IR IR 18 5 15
LI i 5 23 AT PSS R SR DG SE HE P vk L 25 B B SRAT g T BE AT A B I BRI o A v R o A T A AR
M4 30 5 PR O 5 5 S AT NUA AGMCR B X PR 85 58 7K 775 e 1 BEAT A8 S A MR i o AR
5T BAT R 45 A5

(DS PR AT, L LDA 3 UL 6 G 45 PR 5 1) b S IS, DT ALY S 745 6 552 s 114 o 5 20 14
PR B3 S T 1 A woh 5 73 i PTG 7 A A e R e SR e A 2 ) L o

(2) K DB 5 15 5 8 DAy DX ) ML 5 34 07 3 51 A B0 b 5 3 A PRI ASE R[] il oy, 25 18 1 R SR
(52 2 PR BOHL IR SRAT O B aTBEE o PR T — Bl A9 2 T I OB T8 55 £ 5L A4 b 28 23 A [ A6 70 3¢
WA e ACHE PP 12, E 08 55 - M 23038 25 A D 4217 Sk F) 10] At

(3) 2R FH #5352 7K 175 Gt 2 2 58 (08 A SCHR 09 05 3054 100 T, D7 A58 LA o8 G Al 288 A28 ¢ a5 [l J2L )7 ]
P 5 w58 0 A X ke 3645 DA T RE AT A O AR A 1k A7 25 1

A SCR X 45 25 F2 0 00 SR W AR CHEAT PR AR 9 A 47, AU 25 1 AR IBCSR s 1) — b 7 2, S 2 I 5 %o
MRS 5 E RN 19 AR IBOL n] DL RS 20 A o B AU D7 0 5 0 T AR SR Y 0 B R S AT O B AL
PR B0 7 0 X T A0SR P 4 T B T L SR P MG A R PR SR T 0k R AT RO A I BRI A5 2R
NEWAAR o BEAN R 0] DL REORE AR SCHR Y 803 7532 I P T 37 0 SR~ ol v 2R TG Al 9 90 v 5 25
e B ln] A
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