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Abstract: For hesitant fuzzy multi-attribute decision making (HFMADM) with unknown attribute weight, using the cer-
tainty of the hesitation fuzzy element boundary and the hesitation of the membership degree within the boundary, the
hesitant fuzzy element is transformed into the ternary connection number (TCN) in set pair analysis. The attribute
weight is then determined using the potential function of the TCN and the principle of maximum deviation of attributes.
Furthermore, a hesitant fuzzy multi-attribute decision-making model based on TCN is established under the condition of
unknown attribute weight. The possible ranking of alternatives is discussed by using different hesitant intensity values in
the model. The results of case calculation and comparative analysis show that the new model not only contains the find-
ings of other models but also provides other possible ranking alternatives. The conditional decision formed by this mod-
el reflects the essential attribute of uncertainty in HFMADM, which is consistent with its practical application.

Keywords: hesitant fuzzy multi-attribute decision making; hesitant fuzzy element; attribute weight; ternary connection

number; potential function; indicative coefficient of hesitation intensity; maximum deviation; conditional decision making
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Table 5 Hesitant fuzzy decision information table
PIES G, G, G; G,
Y {0.2,0.4,0.7} {0.2,0.6,0.8} {0.2,0.3,0.6,0.7,0.9} {0.3,0.4,0.5,0.7,0.8}
Y, {0.2,0.4,0.7,0.9} {0.1,0.2,0.6,0.7,0.9} {0.3,0.4,0.6,0.9} {0.5,0.6,0.8,0.9}
Y; {0.3,0.5,0.6,0.7} {0.2,0.4,0.5,0.6} {0.3,0.5,0.7,0.8} {0.2,0.5,0.6,0.7}
Y, {0.3,0.5,0.6} {0.2,0.4} {0.5,0.6,0.7} {0.8,0.9}

1) AR (2)~(5) #4356 L ZXT A B
A E S o = Te R BIE R, 1555 6.
Fo6 A-RERERTHRABEMRRERR
Table 6 Hesitant fuzzy decision information table ex-
pressed by TCNs

UES G, G, G, G,
Y) 0.2+0.51+0.3j 0.2+0.6i+0.2j 0.2+0.7i+0.1j 0.3+0.5i+0.2;

Y, 0.2+0.7i+0.1j 0.1+0.8i+0.1j 0.3+0.6i+0.1j 0.5+0.4i+0.1;
Vs 0.3+0.4i+0.3j 0.2+0.4i+0.4j 0.3+0.5i+0.2j 0.2+0.5i+0.3;
Yy 0.3+0.3i+0.4j 0.2+0.2i+0.6j 0.5+0.2i+0.3/ 0.8+0.1i+0.1;

2) M = J0 Ik 28 B0 e ki Keshi o 1550 22 5K,
TR 6 4 —Julk R B SR BUH, 153 7,
3) MR (7) TR B PR Dy

wg, =0.123 1
w, =0.0615
wg, =0.138 5
we, =0.6769

KT RBEMAREEP=THERANTE R
Table 7 Potential function of TCN in hesitant fuzzy de-

cision making information

Ji%  shig (W) shic, () shic, (@  shic, ()
Y 0.6667 1.0000 2.0000 1.5000
Y, 2.0000 1.0000 3.0000 5.0000
Y; 1.0000 0.5000 1.5000 0.6667
Y, 0.7500 0.3333 1.6667 8.0000

4) FIH S (8) 1At & Ir R L & — ok
EX ¢
w(¥) =0.2677+0.5338i+0.198 5
£ (Y>) =0.410 8 +0.489 2i +0.100 0
w(Ys) =0.226 2 +0.481 5i+0.292 3
w(Yy) = 0.660 0+0.144 6i+0.195 4 j

5) Mk T o
R B R R B D, j WA FRER 4 405 %
) = ok RBUE, JF4 AL R, 4RI 8.
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Table 8 Comparison of the ranking for four schemes
=TI R R i=0,j=0 i=05,j=0 i=-05,j=0 1i=05,j=05 i=05,j=-05 i=0,j=-1
u(¥) 0.2677 0.5346 0.0008 0.6338 0.4354 0.0692
u(¥2) 0.4108 0.6554 0.1662 0.7054 0.6054 0.3108
u(¥s) 0.2262 0.4669 ~0.0146 0.6131 0.3208 ~0.0662
u(¥s) 0.6600 0.7323 0.5877 0.8300 0.6346 0.4646
et S, i i i i i
Y Yl Y Y IRAT Y IRAT Y IRAT
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