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Ore B E NGRS, 3R S R, HEFE Y
Tl B PLTS 3R,

HRIE 8 ANph 3 L G2 B A D SR BRI KT 10 N PEA
HEN AT PR4y, a2 (5) ~ (7)) #ffe &E)
&)

W.={0.0762, 0.1025, 0.1288, 0.0875, 0.0850,

0.1162, 0.1213, 0.0850, 0.1012, 0.0963 } .

SRR EN) 6 Ml gEI £ O(=1, 2, -,
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AL (9) HRIATRREHE P, ZiEIRIR, L
25t ¢, Mle,y TRYRTREREHIE, W3R 6~7 PR,
WAL (10) ~ (11) , FRBAEN ¢, &, Wik
T % O, F AL —8ch / R—EkE bR 1, W26 8 FiR .
s A (12) AR R LW T BMLGES
— MR — PR AR I 1'=1.5087, F=1.4957,
F=1.5180, I'=1.5043, I'=1.4820, I=1.4913,
BTHAE—8E ) A—SE4bs 1, XHRZ K
T A THEY, HEP AR
0,-0,-0,>0,>0, >0 ,
Bix, = x =xy o BT EAY, e T ER:

3.3 MEeaHr

HAl, ¥ QUALIFLEX FIAE % 1F 5 A 45 A 1 if
FEEED . SCHR [23) FEMERIE S HEE T, 454 RS
i (PT) %} QUALIFLEX J5 V£ UEAT A €, SCHik [22]
PR BOWE 5 ARIE L PLTS, 421 1T —FFr
() A] BB B 28 2N KT 818 7 QUALIFLEX J5 ik, A
SCFI T PLTS 3878 PR3 % G E 1A 25 7 R PP A5
SR GO S EA I W I 4 e R E, RA
QUALIFLEX J7 ikt g A e 7 2 714k o ik
ARSI B R RO, WA SO 5 3R [22]

xopl = x20

Table 4 Group comprehensive evaluation matrix P

[23] A R TR EE, g5 AN 9~11 IR,

R4 BHAGREIEMIERE P

i

X

X

X3

{5,(0.2824), 5,(0.1342), 55(0.1528), 5,(0.1296),

{5,(0.1296), 55(0.2716), 55(0.1636), 5,(0.1080),

{5,(0.1636), 5,(0.1559), 55(0.1188), 5,(0.2114),

“ 55(0.0695), 5,(0.1019), 5,(0.1296)} 55(0.0648), 5,(0.1204), 5,(0.1420)} 55(0.0756), 5,(0.1512), 5,(0.1235)}

{5,(0.1080), 5,(0.2469), 55(0.0695), 5,(0.1389),  {5,(0.1358), 5,(0.1852), 55(0.1034), 5,(0.0988),  {5,(0.1852), 5,(0.0324), 55(0.1312), 5,(0.1790),
N 55(0.1019), 5,(0.1296), 5,(0.2052)} 55(0.2052), 5,(0.1744), 5,(0.0972)} 55(0.2068), 5,(0.1574), 5,(0.1080)}

{5,(0.0988), 5,(0.0972), 5,(0.1404), 5,(0.0324),  {5,(0.2654), 5,(0.1250), 5,(0.1404), 5,(0.0695), {5,(0.2562), 55(0.1312), 5,(0.2006),
@ 55(0.2315), 5,(0.2747), 5,(0.1250)} 55(0.2423), 5,(0.1250), 5,(0.0324)} 55(0.1358), 5,(0.1790), 5,(0.0972)}

{5,(0.1559), 5,(0.1775), 55(0.1065), 5,(0.1296),  {5,(0.1512), 5,(0.1204), 5,(0.0648), 5,(0.2716),  {5,(0.0648), 5,(0.1682), 55(0.1188), 5,(0.0972),
“ 55(0.1019), 5,(0.2160), 5,(0.1126)} 55(0.0648), 5,(0.2192), 5,(0.1080)} 55(0.1405), 5,(0.2377), 5,(0.1728)}

{5,(0.0325), 5,(0.0695), 5,(0.1944), 5,(0.2052),  {5,(0.1466), 5,(0.1358), 55(0.0756), 54(0.2608), {5,(0.0988), 5,(0.1559), 55(0.1451), 5,(0.2438),
“ 55(0.2376), 5,(0.1682), 5,(0.0926)} 55(0.1790), 5,(0.0278), 5,(0.1744)} 55(0.1188), 5,(0.1620), 5,(0.0756)}

{5,(0.3148), 55(0.1358), 5,(0.1898), {5,(0.0926), 5,(0.1404), 55(02052), 5,(0.1250),  {5,(0.2068), 5,(0.1404), 5,(0.1250), 5,(0.0710),
“ 55(0.1914), 5,(0.1034), 5,(0.0648)} 55(0.2315), 5,(0.0648), 5,(0.1405)} 55(0.2176), 5,(0.0602), 5,(0.1790)}

{5,(0.0972), 5,(0.3302), 5,(0.1559), 5,(0.1019),  {5,(0.1080), 5,(0.1636), 55(0.0926), 5,(0.0710), {5,(0.2701), 5,(0.3117), 55(0.0694), 5,(0.1019),
@ 55(0.0432), 5,(0.0756), 5,(0.1960)} 55(0.2808), 5,(0.1914), 5,(0.0926)} 55(0.0741), 5,(0.0972), 5,(0.0756)}

{5,(0.1235), 5,(0.0756), 55(0.1342), 5,(0.1852),  {5,(0.1852), 5,(0.2423), 5,(0.1404), {5,(0.0602), 5,(0.1342), 55(0.1250), 5,(0.1682),
“ 55(0.2392), 5,(0.1775), 5,(0.0648)} 55(0.1528), 5,(0.1127), 5,(0.1666)} 55(0.2099), 54(0.1358), 5,(0.1667)}

{5,(0.1682), 5,(0.1852), 5,(0.2006), 5,(0.1574),  {5,(0.2377), 55(0.1296), 55(0.0432), 5,(0.1451),  {5,(0.1188), 5,(0.1512), 55(0.0972), 5,(0.0756),
@ 55(0.0648), 5,(0.1312), 5,(0.0926)} 55(0.1728), 5,(0.1682), 57(0.1034)} 55(0.1899), 5,(0.1127), 5,(0.2546)}

{5,(0.0556), 5,(0.1142), 5,(0.3688), 5,(0.2006),  {5,(0.1296), 5,(0.2701), 5,(0.1250), {5,(0.3642), 5,(0.0988), 55(0.1080), 5,(0.0756),
o 55(0.1250), 5,(0.0324), 5,(0.1034)} 55(0.1559), 5,(0.1682), 5,(0.1512)} 55(01250), 5,(0.0710), 5,(0.1574)}

®5 ER-ENRTFERE
Table 5 Experts-criteria preference matrix
¢ &) [ Cy Cs Co Cg Cy Cio

d, {s:(1} {ss(D); {ss(D)} {s:(1)} {s:(1)} {ss(1)} {s:(1)} {ss(1)} {s:(1)} {s.(1)}
d, {ss(1)} {s:(D} {ss(D)} {s/(1)} {s:(1)} {51} {sy(1)} {s:(D)} {s:(1)} {s:()}
d; {s(1)} {s:(D); {s(D)} {s:(1)} {ss(1)} {s:i(1} {sA1)} {s:(D)} {si(1)} {s.(1)}
d, {so(1)} {s/(D)} {ss(D)} {s/(1)} {s:()} {so(1)} {so(1)} {ss(} {si(1)} {ss(1)}
ds {si(1} {s7(D); {ss(D)} {s:(1)} {s:()} {s:(1)} {s:(1)} {ss(1)} {s:(1)} {si()}
dq {si(1} {ss(D); {s:(D)} {s:i(1)} {s/(1)} {s(1)} {so(1)} {s/(1)} {s:(1)} {s:(1)}
d; {s:(1} {s/(D)} (D)} {s,(1)} {ss(1)} {so(1)} {so(1)} {s:(D} {s:(1)} {s:()}
dy {s:(1)} {ss(D); {s:(D)} {s:1(1)} {s:(1)} {ss(1)} {so(1)} {si(1)} {s:(1)} {ss(1)}
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Table 6 Possibility matrix of criteria ¢, Table 8 weighted consistency / inconsistency index I,’
P(x; = x;) X Xs X3 HEN L ik 7 ES
X 0.5000 0.4600 0.4200 0, 0, 0 O, 0 Os
X, 0.5400 0.5000 0.4600 9 1.3427 1.4139 14306 1.5861 1.5694 1.6573
X 0.5800 0.5400 0.5000 G 1.4970 1.5470 1.4512 1.4530 1.5488  1.5030
G 1.7766  1.9045 13752 1.0955 1.6248 1.2234
x£7 &N o T R4k FE 5B RS Cy 1.2982  1.4568 1.3445 1.5432 1.6555 1.7018
Table 7 Possibility matrix of criteria ¢,, Cs 1.7169  1.6952  1.5273 13048 1.4727 1.2831
Co 1.3734  1.3105 1.5695 1.6895 1.4305 1.6266
P(x; > x,) x| X X3 ¢ 1.7375 1.3135 19309 1.6865 1.0691 12625
X, 0.5000 0.4800 0.4000 Cy 1.3960 1.6519  1.2334 1.3481 1.7666  1.6040
X, 0.5200 0.5000 0.4200 Co 1.1824  1.3979  1.2842 1.6021 1.7158 1.8176
X3 0.6000 0.5800 0.5000 Cio 1.6199 1.2366 19138 1.7634 1.0862 1.3801
331 FEREXMK 5 DG RAFATIAL, 3 FOr i HRA R PR &

SCHR [22] 3 A E AT IR, STk [23] R

IR LRINBENGE, AT TIRRLRZ

FALEANZE 9 Fis .

F9 ERWEMHER

Table 9 Comparison results of expert weights

Itk & #
d, d, d, d, d d, 4, d,
ik [22] 0.1250 0.1250 0.1250 0.1250 0.1250 0.1250 0.1250 0.1250
Wik AwIE AwIE kB kB RBE REE REE A%E
AL 0.1296 0.1112 0.1296 0.1296 0.1296 0.1296 0.1112 0.1296

M9 AT LIE th, SCHR [22] IR T A £ A
FO S A TR B SR A LA, SO [23) IR BT A T s L %
TELE AP B R E 2R T —8, X PRIy =
WIRF G AR PR R, ASTA]He 3 & 58 1 52 i)
NAEERA SR, X2 TN RS R R
MU R, ASSCl B oS & AR A 4l 3 AT IX
R, PR AL U PR B R R KA
ST LU HE S ORIVE R . Ik, A SO SRR
FE R FEVCR B RINRRE ST, LAk L
PRI SR
332 EMRENK

SCHR [22] F1 [23] 2351 FE 28 30 R e F ) g
JE N SARASOy W AL, A SO i T ook
L FXITEN b oe R, R AT RERE A A TIRAL
3 R EH S S A AL EE X HE AN 10 FR .

1% 10 AT, RS AL I, SCHk [22]
B UEN M E PR R AT, A o I TR RGE 1,
A Ry A E D) oy PR B A A, AN 0. SCHk
[23] HR A5 HE U] 0 B P AS AR FE XA, DA A T T DU %o
SRR T SR R S TR R . AR,

ARSI ER A HENBCE 1 70 B AT B O, A,

AT X PR A RE
10 EMMEMHLER
Table 10 Comparison results of criteria weights
—% — RS
fEbr JEbr ik [22] ik [23] AL
c € 0.0000 0.1000 0.0762
! &) 0.0000 0.1000 0.1025
c Cs 0.0000 0.1000 0.1288
? Cy 0.0000 0.1000 0.0875
c Cs 0.0000 0.1000 0.0850
} Co 0.0000 0.1000 0.1162
c ¢ 1.0000 0.1000 0.1213
¢ Cy 0.0000 0.1000 0.0850
c Co 0.0000 0.1000 0.1012
’ Cio 0.0000 0.1000 0.0963
333 &ZAxr
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Table 11 Comprehensive comparison results
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W T PR GO S HE N B R Rl A -, ARG OC &
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Xof VR D) 7 s 06 2R 5 R R B RN 4 T G A HE N Y DF
Prf5 2., A5 RN E BINAFA 550

4 Z5iE

ARAAG G RO I ISR |, R
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AT 5% Z2 FBE T A ] R 2 2 ) e DU A 1%
P24 T —Fl SNA-QUALIFLEX-PLTS £ i Il e 5 Jy
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iyl PRty NER RSSO My = s SER R =
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A Green Packaging Evaluation Method Combining Probabilistic Linguistic and
QUALIFLEX in Social Network Environment

ZHOU Huan"?, ZHANG Peiying"*, LIU Jia"’

(1. College of Business, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Province Packaging Economy Research Base, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to evaluate the green packaging scheme scientifically and reasonably, a green packaging
evaluation method integrating probabilistic linguistic and QUALIFLEX in the social network environment is proposed.
Firstly, the evaluation index system of green packaging is determined and the evaluation information of decision-making
experts is expressed by using probabilistic linguistic term sets (PLTS). Then the weights of decision-making experts
and criteria are calculated by using the trust relationship network among decision-making experts and decision-making
expert-criterion preference matrix respectively, and finally, the outranking relationship of alternative green packaging
schemes is determined by QUALIFLEX method. The effectiveness and rationality of the proposed method are verified
by comparing with other methods.

Keywords: social network analysis; probabilistic linguistic term set; QUALIFLEX; green packaging

evaluation; outranking relationship

-12 -



