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Product attribute analysis method based on picture hesitant uncertain
linguistic variables

YANG Zhi-hui®, YU Yi-feng
(School of Science, East China University of Technology, Nanchang 330013, China)

Abstract: For the purpose of investigating the recognition of customer for product attributes, text sentiment score is
used to convert online reviews into picture hesitant uncertain linguistic number, and the model of goods attribute
analysis is constructed based on the picture hesitant uncertain linguistic generalized Shapely-Choquet weighted
averaging operator and online reviews. Firstly, the picture hesitant uncertain linguistic set, the operation of picture
hesitant uncertain linguistic number, scoring function and generalized distance measure are defined. The picture hesitant
uncertain linguistic generalized Shapely-Choquet weighted averaging operator is proposed, and the related properties of
the operator are discussed. Secondly, aiming at the situation that the weight of user group is not completely known, the
optimization model is developed to determine the weight of user group. The goods attribute analysis model based on the
picture hesitant uncertain linguistic generalized Shapely-Choquet weighted averaging operator and goods online review
is proposed. Finally, the model is applied to the attribute analysis of a kind of laptop. The effectiveness of the proposed
method is also verified.

Keywords: Choquet integral; generalized Shapely functions; picture hesitant uncertain linguistic set; multi-attribute

decision making; goods attribute analysis
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A T A AR NS STAS PR A7 A [ AT 40 B, B
Ab TR (1) 25 B G R )% 3R IE HE K, S5 e R A FE ) 25
RFATCR G AT 159 B B 44 45 2R X S 1] it Hp 78
I TR P 3% 28 T VPR TR 1, 3 Bl 4% 1) 18 & 5K Zadehl)
PR 7B A B, FIUE D X (A [0,1] b H SR8
B H5 oK SRR X P S 14 WL 5. Atanassov!® 7E AR £
EEA Bl NIESRJE B, SR T B A R, S8
FERE SR & FE ok R AA IS 5. Cuongl” 75 B R
LR EER gl N SR B SR T R B AR 3R, H
RN SR B B L s Ja R RV 0 SR J R R 20 1 B D 2
RIS L. T R SR I ) B AR Ak, RS AE T
ik £ 306 77 ZE T AR MEE A M — AMESR VPN 81k 07 &,
AL AMEZ BTG, ik, Torral® $2 H TR
A0 B, B NG ) S B 1 o SR A TR SR N IR TR I A
J. Wang 2501 32 T B 74 45 R £E (picture hesitant
fuzzy set, PHFS). 7£ # ik 72 v, 5 I e 55 3 1R HE T
SE K R 110 0 Ok R A0 B %, T e B 400 1) T £
5 H A EICTERRIE PN E S, ChenFIHIE S R
RN BB L, R T B S B B A
(linguistic intuitionistic fuzzy set, LIFS). XI] 1 i Z(13]
¥ B BOME S A0 R B AN B s S R, —
MES XS EWIESEN R G SR, BA Y
KIRBEREE.
EZBERET EEREHE T 2EAFEES
AN EPEVEAN B oCEE T2, IR EEIIREH T H A
Bl 15 5 BT 35 57 F0 B0 AN 8 18 5 A 7 AL
SFIET AR EIBORI AR I SRR EER, Wang P iR HY
T BT AT £ 0 S BB A I R A
UL MBS . Garg! W2 H T — R 5
RO 586 5, B BB IR S 51 IR A
DA 2 51 A B BORNR & B ¥ 5 7. BIR R
G E AL R H R AR W & AN 8 M 7] 58 4l ST
(IGO0 BEAT (. SR, BT S B e 52 ] 8 1) 52 A 12k,
£ 108 77 G JE PR I AR AT IR AR 56 2 ML, FT REAFAE
B RMTUA . 28 X HANEG B, X I 8 1A A 78
A . AR SEIS R B Maclaurin X 77 F 35 51 BE
S22 AN N S H 2 ) IR G IR PR AR A, $ H T R
X [A{H B3 A5 Maclaurin X FRSF2 55 7 38 5
T £ J& P e sie i Murofushi 55160 X SO A 1) FE 7T
I T 1 18] A B S e it T S AR, TR
1 Choquet £2 43 ¥y & B2 14 I xS 1 J T 1001 FE (1)
Choquet 77, BRa U5 7 Hw A e E 515 5
Choquet #4351, 3F B FH T J@ VeI A 58 2 ST i 2
J& 1t Rk . Marichall' 45 H, Bk Choquet #7372 5
G S8 AT R M B — R R SR, ORI H R

2 FE P 7 J PR AR SV, ) X Shapely {1 58 %5 18 & 1
XoF BEAR R T R PO K ORI P 55 ) S Shapely {ELAH
G54 m] DA R AT S 10T 4 SR (1 DT k.

FREBIM AW EE S RERIEAHERER
RIS HENE, A SCE S 5 LML AN E 8 5 B
BT SR I RE, R ORI E . Choquet AR 7 5
J”" X Shapely fEAH S5 &, #E] B e S8 A B E A
S RIS T, IR € M BA T EE S
J”" X Shapely-Choquet #1 73~ #5 5 -1~ (picture hesitant
uncertain  linguistic
weighted averaging operator, PHFULGSCWA); #X J5 45
HET BTG AMEES) X Shapely-Choquet 143
B BB MRS il E 2 VT B0 T o S VE 2 BT R B
J, 383 AN AR T T S i o 2 1 A HL il R 7E 2 1
W, AT 1 07 V52047 Ab P2, 453 21 H AR R 0
BB ER S B REAT HE PP, by 45 A B
TR S P SRR 75 5K, DA 7 i 5T

=

H

1 FEHIHR

generalized Shapely-Choquet

1.1 EGEmEE
EX 1P X RN—ANES G RRE, W e LAEX

BRSO 5 (PHFS) A
H = {(z, i(z),7(z), v(z))|z € X}. )
Hrp:i(z) = {a},0(z) = {8}, v(x) = {v} MHUET
XA [0, 1] _EH— RSB AL B A, 50 9 s o %
H AR SR S B o S5 S ROV A SR B, L 2
0<at+87+97 <1,

at = max {a},

agfi(r)

T = max ,
P ﬂEﬁ(z){ﬂ}
7" = max {7}.

vED(x)

ENm(z) =1— (a(z) + 7q(x) + o(x)) NaXt H
FRIHE 43R J

LS X T RS DI E o i, BB 5
BANR = {a(z),i(z), p(x)}, FR A B R0 5
(PHFN),i2/Eh = {fi, 7, 7).
1.2 EEAEBEETHEIESEE

EX2P20 %S = {s]i=0,...,9} & — N HA
HANESAREDARNES, G s, RE—NES
ARAE T, 25 56 ST 2 a0 T YL, PR S i & R 1E
£

D) BRI Wl < 5,0 s; < sy

2) AT X TAE R ICER s #AFE S T neg (1),
3 neg(s;) = 55,5 = g — i;
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3) FAER AN T s, > ;U max(s:,
sj) = s;, min(s;, s;) = s;.
IREEKIN g 1 B R AL R B TR SRA R, 4 HU)
T IUE {s0,51,..., 80} R —DESLRESFA
S = {si]i € [0, g}, ¥ & Ja B8 5 ARIBEATI IR
JE IR 3 M.
EMN3P %35 = [s4,8],84,5 € SHa < b,

W s, s 7 AR IR SR IR AN LR, AR 5 AT BB S

&
&

WS A FTA A EE S A B RS T
1£%EQW§4\Z<E%%1§§§§§1 = [sal,sbl],ég =
[Say, Sb, ] FIHEIN > 0,5 LK H L F:

1) gl ) §2 = [Sal—f—aga 8b1+b2];
2)51 ® Sy = [Salxagasbl ><b2]§
3) A51 = [Saays San )i

4) 37 = [543, 52]-

1.3 BERBIHREIES
EX4 WX N ADAETERE, [sp), suw)] €
SR AIHEESEE, 'J‘lanXTXtEI’J EIt %A
HEiEEEN
— {( [sn s Pa)|z € X1,
2)
Hrfi(z) = {a},n(x) = {8}, 0(x) = {v} ABUET
XA [0, 1] Ei— B BB, 2 s o %
A T LR [SL(2), SU )] IPRRIRE . 3R

FEE RV B S S8 R, FLih 2

0<at +87 +4T <1,

U], fa(®),ma(),

at = max {a},

a€ji(z)
At = max {5},

BE(x)
" = max {7}.

vED(x)

AN, 5 () = 1 — (@) + i(x) + 5(x)) Ja B AR
W R [y, 500 (o] FOTE 0T E.

YEEG X REE—ANInE o, G AT E

EEHEEIN
a = ([sr(x): SU@))s Ba(®), (), Da(2)),
MIFR @ A PG AN € 7 5 2L (PHULN).

EXS5 Ba = ([sp@),suw) i(x), i(z), o(x)),
([821(2)s S35 1 (), 1 (2), D1 (),
([8L2()s 802 ()]s f12(), T2 (2), Do () A 3 A PHULN,
258 R SLE N, W E AT A is BN

Da @ ax =

a = ay =

<[5L(a1)+L(a2)7 SU(b1)+U(b2)]a

U {ar + az—

oy € A1 (z), B1 € f1(x), v1 € D1(=)
ag € fi1(z), B2 € f2(x), v2 € T2(x)

araa}, {61, B2}, {m172}),
2)a ®ag =

([SL(a1)+L(as)» SU®B)+U®2)]5

U {araz},

ay € fir(x), B1 € 71(x), v1 € D1(x)
ag € f1(x), Bz € fi2(x), v2 € D2(x)

{B1+ B2 — BB} A + 72 — 112}
3)\a =

<[3AL(a)7 5>\U(b)]a

U {1-(1-a)*},

o € p(x), B € i(x),y € ¥(=x)

{62}, 1)),
4) i =

<[8L(a)>\ ) SU(b)k],

U {o?}, {1-(1-

a € fa(x), B € 7(x), v € v(x)
AL = (1=,
25 5y iE B PHULN FJ3z 503 2 T Z1 75
1)a, @ ax = az @ ag;
2) a1 ® ax = ap ® ay;
3) MA@ @ ag) = Aay D Aag;
H A ® @) = Aay ® Aas;
5) M @ @ = ahte;
6) a7 ® ay = (a1 © d2)*.
14 BERBIAHEIEZS BHHF
EX6 Ba = ([spw),svw) i),n(x),v(x))
—MNEMBAHEESE KD [spw),svw)] €
S,M( ) =Aan,...ant (@) = {b,.... B} v(x) =
{71,y g b E SOE S BRI A €8 & Ha s
7R s(a) RS R B p(a) L0

1 - _
s(a) = Z(ﬂ +1-=0+70)(50@) +5vw@), 3)

@) = 0T Gy ) ©

m l
ot = (3 oa) 0 = 1(Xa). 7 -

(Z%) SY AR AR R 2 G e

XTTE%XEJD S E% [SL(x), SU(x)] E’ﬁﬂl‘&iﬁf ':Pi
JiE FEE ARV AR SHe B (- 2 AL
ﬂ%‘i %AE%T%IEE'}{EIH = ﬁal *ﬂ (12,
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s(ay) > s(ag), M a T ao, iCfEa = ao; s JCEK i, B Shapely %, B
s(a) = s(az) Hp(ar) > plag), WHK ay LT aq, 1ILE (n—1-1t)!
a; = ag; A s(ay) = s(az) Hop(ay) = paz), WFra, 5 p({zi}) = TC%:\Z ol [c(x;) —c(T)]. (7
B X000 X A B f s X

EXT War = ([sp,)s Svr()), fa(x), 71 (z),
01(x)), a2 = ([5Ly(a), S0 (@) B2(2), T2 (), Do) A
WX ERPIA B EE 52 (L), Su)]
e S, M5E SCeATZ I SRR Bl Ky

d(ay,az) =

l(’ Li(x) — La(x) ’)\ n )Ul(:v) — Us(z) ’A+
5 g g
‘,L:Ll_/j2|>\+|ﬁl_772|)\+|§1_’32|>\)X- (5)

Forb: i s o (k= 1, 2) 73l R BRI AN 2 1
B ay, BRI L L b S S M AR SR e B T
BIH.

BN\ = 10, d(ay, az) Na, - ao i) Hamming 55,
M\ =20, d(a@y~as) N ay~as 1 Buclidean FH 5.

R SCHR T SR I R A T s B
1)0 < d(ay, as) < 1;

2) d(ay, az) = d(az, a1);

3) %Ef/z%dl = Qg EﬂL,d(ahaz) =0;

4) d(ay, as) < d(ay, as) + d(az, as).
FEMME « T~ X Shapely {E#1 Choquet #2
EX8P HP(X)NX = {z1,20,...
et P(X) = [0,1] JAEN >
A, MR ¢ X _E 11T e AR 5 -

Dc(¢) =0,¢(X) =1;

2)VE,F € P(z),# E C F,lll¢(E) < ¢(F);

3)WE,F € P(x),#ENF = ¢, c(EJF)
=c(FE) + ¢(F) + Ace(E)e(F).

R X AR IR B 5, WVE, F € P(X).
c(E)~ o(F) iR @gtE EfEt: FRARE 2 -1
SASORLE(EUF) > co(E) + c(F), £nls 247
TETLRFKF; M\ = 0B, o(EUF) = ¢(E) + ¢(F),%
ANJE A S M > 0FF, o(EUF) < o(E) +

1.5
o
—1, 4% cifi 2T

o(F), Fon @t (B4 AEAE B HAM R .
EXOLY YP(X)NX = {20}
wAE,VS € P(X),HJ X Shapely fE & LN
B (n—s—1t)lt!
p(S) = > m[C(SUT) —¢(T)]. (6)
TCX\S

Horb e NE AEX B ey BRI, S v X _E AR
BTE X\SHX5HSMERE,T NX\S T, ns.
tRRRES XS THES 4 X P RAES—4

1E X ERIEAES R, o e SCFE X BRI BE, U f
%T*%*ﬁﬂ(mJVCEﬁ%H&Choquet$ Ul
| fde = flaa)le(dm) - d(Auy)].

Hrp: fzq)) < f(ﬂf(2>) < flem), Aw
Tit1s-- ~7$n}EA(n+1) =09.

2 A B A H B

8)
= {mia

< ..

~

5/ X Shapely-

Choquet R E T
EXN HWA = (a1,d9,...,4,) 5 —HE X

£EX EW BB A EE T, o(x) N E XAE
X BT X Shapely b8 £, W) & L 2™ — 2 1) B
PHULGSCWA &
JAdo = & ale(Xe) —o(Xwn) O
PR 5k PHULGSCWA Oy L B A 1R 52 1R 5 ) X
Shapely-Choquet #1730V 355 1. Hrh:a(z1) < a(xs)
<< axn), Xoy = {zn Tiv1, -2 HX gy =
o.
FE1 WA= (4, a9,...,a4,) 7 HENEX
B BN L AR R BAR T
J”" X Shapely-Choquet B 43~F $51 515 U I 45 R

—
I

<

Il

~

(10)

Hra(r) <alze) < ... < alzn), Xy = {@i, Tig1,
ozt H X (1) = ¢, 0(z)) X (i) )7 X Shapely
{H.

E2 WX = {z1,70,..., 0, ) N—IETHIR

B, NE LAEX B o) BORIINEE, & X e AR
BT EPN = 0, lBF o(X) = o(z1) + o(z2) + ... +
©(x,) = 1, M PHULGSCWA 5 T-iB 1k i 238 1) .%
B EE S B H T

FE3 WA = (a1,d0,...,0,) 7258 XAE
X FIER A EE S5 o(S) NES ST X
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% 6H MEE E A TRRETHEE
Shapely {8, @y, , Gy, - - -, Ao, N a1,az, - -, an FIAEE
— BT, A

PHFULGSCWA (o, .ty - - -, oy, ) =

PHFULGSCWA (a1, G2, - - -, ap)-
EIE4 WA = (a1,d0,...,4,) 5 HE L
X _EH BRI A 2 15 S 5L o(S) RS ST X
Shapely 13,%7\?3(614_ = <[SL($)7SU(I)]+7 Oé+,ﬁ_,
ry—)a a- = <[8L(I)7 SU(:I:)]_a a, 6+a 'y+>,)|_|\ljﬁ
PHFULGSCWA(a~,a",...,a") <
PHFULGSCWA (a1, dg, - - . , Gn) <

PHFULGSCWA(a*,a*,...,a").

/\I:P

[SL()s SU@)] T = [Mmax(sp()), max(sp ()],

L) SU@)]~ = [min(sp (), min(sy ()],

at= U max{a}, o= = |J min{a},
acpi(x) acp(x)

prt= U max{p}, s~ = U min{f},
BEi(x) Beii(x)

7= U max{y},7 = U min{y}.
YED(x) YED ()

HE B4 Z 1340 T e 2.

EES WTHEEMWHE XAEX EREIEA
WEBEBSHA = (a1,d,...,0n), B = (by,bo, ...,
bn),%VZ,%ﬁﬁ [SL([H)’SU([M,)} < [SL(E,i)vsU(Bi)LO‘&i <
al_zﬂﬁﬁi = 651.77&1' = ’)/Blsm\]JﬁPHFULGSCWA(aha'%

..., dn) < PHFULGSCWA (b, by, ..., by,).
3 ETENRBAHEESESHP T
T i AR M Y
TE W28 0, BT Ml — AN T 5 A R R
L, B T AR SN, B — A E R R
TELRVTL, X A8 B 12 S Wi (6 FH P A58, ol o
FEIEFER R4 2%, 5 LEIR, | A R
it IBA M B EARNESBE BREC =

{C1,Co,. .., Co y N & D I JE TS, 4 F IS 9
WA = {A, Ay, ..., A} XE R O P AR BG 3EAT OF

Hr. T REAN P 2R 0 RR RS BN 58 A ), 44
H TR AN TE AT, SRS S BIUAR . AN
. @ s A WA R P VR A 2., 28 )5
JH python F7 88T 7] 23 A7, K6 AS 5] FH P BEAA R PPANAS
A R B TG AN 5 1 A T B DA T AN
B S B SRR, AN R = [rijlmxn. 5,
PHULGSCWA 55XF %/ F P BEAR 25 H B PE A 2 AL

AT RAE BB EAN BN SR 0 IR ATHR, N
| R T i T P e S 1 iR S
3.1 RPBEANIE KRR

FE SEBR PR I R b, A7 L oK Bl P A A DA
E TR, R e R i i e REIBCE G L Tk
R LR B UL ER, 51N e U2 AT S Shapely 1, {845
NEREHPEN X 2 R RS E R K. TX
X Ja 14 RPN A B B ARV A ) R S N, & SRR N
e 1t 1) e I VP A DT R OK S 2, B SN B 1 R PR
LR A7 B ARV (0 90 B BB, & SV 0 8 P R
VPt DTk K. B TR KPR 5 A 58 4 E 1)
L GAEAF B, BN ICT L SR R ASTRA I FE A A A
EBp S

1) B 52 8 M c; 1 IE BRARVEAR it A0 67 B AR DR AN
Ti .

2) MR T R L 500 % BTt 5 B AR
R 3 P2 R L

dij(rij, i
by = dvﬁj(ﬁjaﬁj_() Ji dij()ﬁjvrf)' (h

Hrbi = 1,2, ,my5 = 1,2,..0,nydy (g, ri )N
L% R @ VPAY 5 1 ¢ I A R AR PR 2 (R 1)
PHES.

3) N TEEA LK HVEN 5 A BRI 1) (1)
R B I8 B g5 K, ) DA T S AR B R 7 s A FH P
A (R ASTRA 0 A

max ) |y Di(rij,ri )e(4;), 4; C A.

i=1 j=1

st 9e(S)<e(T) <1, VS, TeASCT;
c(Aj) €Ujc(Aj) 20, j=1,2,...,n.
(12)
Horb A= {A Ag, . ALY (A NP RER A
I~ X Shapely {8, U; NI E(E B
4) i1 Matlab SR HUAS [R] Y 7= 3 A R RSO 0 52
c(Ay), A R PR AT T4R.
3.2 HBURHIRESTALE
TR WY 254 . URL S40(G%— R IR EDLAR)
B T SRR SR U 7047, AN 3 2 7 3 TR K i
BT AR HUI (7 il 2 57 9 T xR AR FR) I A Dot 2 1 2k
PRE. IR RS HEAT 40 R4
1) 2 B2 ELVFAR, B VT 18 T BE AR AR — LS Rk
1, 5 B LA R
2) L A) o AN HCE 2 E WO SR I B AR



2084 # % 5

xR ¥39%

VPR LS To = S “ BRI, R LA R

3) K E JE I EEE R > 9P EE, 2l “ E v
WA R PE 7, BT RURA RIS B TR,
Irmle “HMEANIL” T T HL R “as AT
WEE” PR BCR” . F B HRIFIR SRR, OR B AL,

4) H python F) 54 B 73 150 BRSO AR HEAT 73
F, 85 507 it s M B PR 20 0l DR AT

5) M) 2452 R ], B U 18 SCAR A I 1 A 1 F SC
A Jbr i, BAR A B 245 ) 3R

6) 1 H SnowNLP [ 5 P18 31T 1 18 7 4, %) &
KPR REATHT 73
3.3 FRAEREIHEESE

FiE mE MR

step 1: 1) FH Ji 46 s 8 0k 0 4cb BE2.45 381 1) 755 0 8
PEAE AT 70 25 2R, 245 8 1 5 R SE SRR it PR e
A9 B R AN 7€ 1 5 BOH ) TR SRR, oo ]
AL AN P AR AL R Y.

step 2: FIFH 3.1 77 PR BEARY SR L A5 PR BRI FEZ,
fEA 8B AP 5 SR AR VRO R ER B 2 iR K.

step 3: K step2 SR 45 RARN I (6), K 4; 1)
X Shapely 1.

step4: F) Fl PHFULGSCWA %1% A [ ] 7 B
A xR C PP E T R A, R R R C 1
Zra .

step 5: ARHEE & L6, KM & ML I15-7) bR HUH.

step 6: ELELS J&ME C 15 /A 1R/, Xt g kAT
P,

4 ETERBAHEESHSHP T

TR it JBR AR 23 1T 1) 2 FH 5241

ARSI PRAE 7R R I T HCE ot R A T AR L
MR PR, o AR N B T VRIS RAR, F T IR AR
HE) “CHMBANIL” CETER 7 CB PRI “is4T
HEE” YRR VRN AR, R RIE SN 8
PEREAT 1% I PPAT, BL4r 28 1H 5 plus 23 72 F9E plus 23
A (Ay, Ag) WG — B PR PFL. R F 50 R R
J5xF FUG ) B ML TR AR R K 5 ZE A5, AR SR
T M2 EORTZ A TP S A P
TR (Ag), FIRESRIGL AT “ AME A« i 1 iR
CHLAY PRI I ATHE” CWERRECR” FIVE AR 6
VAT Sk P B TR AT STA TS IR 17 23 #, DA 7
AN VB S BERR I PSR R, 45 78 Ay Ag A L
30 L, R ASE TR SR i A S FH P A (1 S0 00 55
AT S Shapely {A. #J&, F PHFULGSCWA 51X %
AN F P BEAAR S H PPN B AT SR A, 15 AN R 1

FIPHFULGSCWA &

WIZRE A0, 73T P A A X T it 5 i 1 P S AR
FE AT HE R, ) RAERIT A i ST s 4
R’itS%.
41 HIRWESHIEMLE

AL FENCHUR AR AE LRI W1 & A 2% E K&
HOR 8 300 2 R 2B TE A LU PRI SO R N RUR
el SR AELL VPR 7 PR, 700 8 B Ve S
B IE 18, 41 3R 1 Fr o, PO SC 506 51 A i R B
WA A PFOT

£1 FEAFHAE

R — G R A, WZ 7T T #5518
LAETRIH R I LLIE 2 B I, 1
RIEIBNT AL SR, 55 2 KAk IR
TR R T RIS AR IR AT,
sn730 Y[, P77 = B XU AURE XL
I, BRI A T, 3A
KA R BEA I S e i AR AR A i, L4,
351 165 Hz I8 B #4118
IR, P i

Je*s 0 JE plus 23 i

SMTEANIL: SN i K B, A AT RS
I T 5t O 9 WA 0% 15

BT S AR, KU AR 45
BT ITHU LR R, — ELIX R
ALY, A5 LA R A

BUXS 3 PRI REAT e, BRI T
1) T wh VPR AT BEAAAE — LB B RAE, 75 22K L)

VERER plus £ R

2) J5 Ay i AN 2 L W AR M EEE 1 2
HEMW, DL TGRS “ BN VR “ IbH P B R IES
PR B H B

3) W ERFE R AN R, FIH python H shell awk B
HIH I PP IR AR B AL B T bR

4) 53 BB FH P #EE A TR B S B, & 5
AN “HMNEANI” 7 s T
PAKC RO VI B AF B A, 25 e B A A
X RL PR 40 ARAE. 1, VRN I8 AT R JF
PR E R, —EX T L 7, A B EEREE
U ANTEAMI: AW i K i, A T R EE 5. python H
N CIBATIHEE” AL R CIsAT AR 1)
“IBUALE N0 T, CHNEANI A AL E N 325, F]
2P E T AR zE“32—1 = 317, [Rltk, #H“0 ~ 31”7
GBI TR A AT L LR AR, —
HIXFER AT UL T, Ay B LS & 5 5 a7 BN “is 4718



% 6 2 HEE F

ATFTRRBTHACES L0 BN T ik 2085

FE” KR PPAL

5) 2545 FH ], B JG OC SR 1], X 4540 45 R AN
PR

6) FIH snowNLP &5 B 47 1) i1 5507 X, 1HE %
AR RV S RIS 7.
42 FRABERBIHEIES?

FxEmE R

step 1: K¢ 15 AT 73 e A0 N B B AN 58 18 5 2L
I8 e A E G

gty RIRWMME ST NE &
SnowNLP(txt). Sentiments ] 11 5 5, iR [F] — A~ 1%
A TR A A3 10N a GZAEAED ~ 12
[A)). 2 REHE 1 5T, A 2084 1701 ~ 0.992
B BT 2, IR e, AR E 2 ARG B R e E S Ak

FIPHFULGSCWA &

FIEERIEN. AEESAREES = {si = 0,1,2,

L 8). Hod: sg RIRIE, s1 RoRAEH £, s0 RN E,
83 RN, 54 RANANIFAIR, s5 RINEUF, 56 RN
UF, s7 RANAE T UF, s FRANMUT. 45 6 18 1817 15 53
1B o ¥ 7 S VR A0 9 BTG AN E 1 aiﬁz,ﬁﬁiﬁ
AR A EE TR TR s B spw)=(gxa)»
DAl A 1E 26 P 18 1 BF VF 3 7E 90% L B, BT BLA
el s ZEMN ERA syw—es N T 8T HH
PHFULGSCWA 57115, 7l B R g .
FEEMEWEBEERE 1B 2N R, RWERE

HHPER IE 1 B AS o i e, I a(z) = lo >1<010] , a};
v 35 8 B RV A% 3R J8 ) python H randint(a, b) 724
(0,1 — a] FIBENLEL. 15 2| R A 218 5 R A1

J PR R, 413 2 .

=2 ERBTHREEE TE2EHANE RSB RKER
Il plus £ 7 plus £ 571 TEAR T
P (56, ss], {0.855 3,0.94}, (s7, ss], {0.893 1, 0.980 6}, (Is7, ss], {0.9, 0.98},
£0.03}, {0.01}) £0.02}, {0.03, 0.06}) {0.01}, {0.01})
e ([ss, s8], {0.6346,0.692 4}, ([s6, s8], {0.755,0.798 0}, ([s6, s8], {0.8827, 0.7},
o {0.05}, {0.05}) {0.01}, {0.03, 0.02}) {0.05}, {0.01})
- (Is7, ss], {0.8846, 0.964 6}, (Is6, ss], {0.846 9, 0.915 1}, (7, ss], {0.95301,
{0.01}, {0.01}) {0.02}, {0.08}) {0.02}, {0.01, 0.02})
o ([ss, s8], {0.7817,0.85}, ([s6, s8], {0.8341,0.904 2}, (Is6, s8], {0.850 7, 0.9},
BATH R
£0.05}, {0.07}) £0.01}, {0.04}) £0.02}, {0.03})
ek e ([s5, s8], {0.7362,0.8}, ([s6, ss], {0.8186,0.8825}, ([s7, s8], {0.9347,0.9},

{0.1}, {0.08})

{0.03}, {0.01})

{0.01}, {0.01})

REE YO [ BB 7 15 5, S AR R & R AL
F PG T O T 3K 7525 IR AR 9%, B plus 23 51
(R PF 18 ) AT A BT R AR T 3F plus 2% 55 LUK, AT
IR L R H e M R VR R AR N b B A
AR 2 )5 25 B PR, B PRS0, FTE B
FET X AR A, 45 8 P R { Ay, Ag, A3} BIRLEE

*3 BREMAIEIRE

TN w = {0.25 <
0.35 < w3 < 0.5}
step 2: LR A AL B 78 5 AN B P R AR P RSRST
S
1) T € J&@ 1 o, 1 IEFLAR
r;, WER 3 FR.

wy; < 0.35,0.25 < wy < 0.45,

A - B AR AR

T SATRIET

FERAEIEAN

IEFAEVEANY
LNIZIN ([s7, s8], {0.980 0}, {0.01}, {0.01})
i ([s6, s8], {0.882 7}, {0.01}, {0.01})

BATHE ({
TR A B

S6, S8

([s7, s8],

[ ]
[ ]

iaail] ([s7, s8], {0.964 6}, {0.01}, {0.01})
[ 1,{0.904 2}, {0.01}, {0.03})
[ ]

{0.934 7}, {0.01}, {0.01})

s6, ss], {0.855 3}, {0.03}, {0.06})
ss5, s8], {0.6346}, {0.05}, {0.05})

ss5, ss], {0.781 7}, {0.05}, {0.07})

(I
(I
([s6, ss], {0.846 9}, {0.02}, {0.08})
(I
([s5, ss], {0.736 2}, {0.03}, {0.08})

2) IR G) (A = 1) A, KRENEE 5 7

REPPAT BN HE 2 R B Dy, 45 RN 4 .

3) HFEAY (12) 857 LT AR A Y SR BN P
T RS R 00 5

x —0.7204¢(A;1)+0.0114¢(A3)+0.708 9¢(A3)—
0.708 96(A1, Ag) —0.011 4C(A1, A3)+
0.720 4C(A2, Ag) + 2.876 20(141, A27 Ag)
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C(Ala A27 A3) = 17

C(S) <C(T> < 1,VS, Te {Al, AQ, Ag}, SQT,
S.t.

0.25 < ¢(A;) < 0.35, 0.25 < ¢(As) < 0.45,

0.35 < ¢(A3) < 0.5.
2 Matlab R it 15 c(A1) = 0.25,¢(As) = 0.25,c¢(A3)
= 0.5,¢(A1, A2) = 0.25,¢(A1, A3) = 0.5,¢(Az, A3)
=1,¢(A}, As, A3) = 1.

step 3: K5 I A v & AR R BOBI I FZ AR (D),
HFo(A) = 0.0833, p(4y) = 0.3333, p(A43) =
0.5833, (A1, A2) = 0.375, (A, A3) = 0.625,

~ o3 N
* R £390%
Fz 4 RAPEENSHEEITNHIMILE R

4k plus £ 571 plus & ST
LIZION 0.288 87 0.64021 0.874 89
5 b 0.069 96 0.716 69 0.652 50
I 43 0.87605 0.10567 0.91757
BATIHE 0.10427 0.862 44 0.88137
WA 0.096 38 0.574 47 0.93646

(A, Ag) = 0.875, p(A1, Ay, Ag) = 1.

step4: FI H A 3L 2 LI PHFULGSCWA & 1%
BRIV AT R A, BRI EEC (i =1,...,5)
LR E VM E RIS 20 BRI AL, WIER S R,

%5 PHFULGSCWAEBR&#LER

PHFULGSCWA %4545 R 501 s(C;)
AL ([s6.875, 58], {0.8929,0.904 1, 0.955 2,0.959 9, 0.939 4, 0.945 7,0.974 6, 0.973 3}, ©)
A s(C1) = s7.a
{0.0145}, {0.014 4,0.018 2})
g ([s5.875, s8], {0.832,0.8356,0.7206,0.726 6,0.8379,0.841 4,0.730 5, 0.736 2}, ©a)
It i . s{L2) = S6.0
{0.0292}, {0.0154,0.0176})
- ([s6.625, 58], {0.924,0.939 1, 0.927 7,0.942}, (Cs)
3 PR s(L3) = S6.9
{0.0194}, {0.0218,0.0327})
Np— ([s5.875, s8], {0.838 5,0.8459,0.862 4,0.868 7,0.8722,0.878 1,0.891 1, 0.896 1}, =
BATIRZ s(C4) = s6.3
{0.018}, {0.036 3})
. 56.458 3, 58], {0.896 7,0.898 8,0.909,0.9109, 0.867 5,0.870 3,0.883 3,0.885 7},
R } +(C3) = 501

{0.0138}, {0.013})

step 5: FRAE 75 43 EL A ORI S5 0, 45 21 8 4 1)
HFERNC, = C3 = Cs = Cy = Oy, CL(AIMNE
) i 7 B AE T P J ML, G R i 2 45 DL B
T HL P R ) B 23 DRI 25 SR Cs, TR A Ui AR A
5 Cs 5is AT ML Cy, ft 5 2 Fe e i it Co. B 133
(1) 285 S5 A 77 il AU AR B TR AR IR 8 AR F, 1556 ) 3%
Ui AR A PR 9 35 0 B U,

EEXF VR B, S E T AT RO e R
B AL S, DAEAS B B 290 2% 8 T bR XIS 4 I8
P, 7= b BT T N R IOGE 2 4 e, R o R i,
WA ) 73 26 T I B 5 5 TIN5 DA e
43 XftEa

N T U AR SR SR 7 R AR OV, AR SO
F B AN € 1 5 INBCF 3 51 (PHULWA)
1T A, B E S8 T, F R AR (0 AR I A mT DA
BLAEAE N HBCE, OIS A P BRI E A w =
(0.25,0.25,0.5). &5 PHULWA 5 7+ R &4 RN
s(C1) = s(C3) = s(Cs) = s(Cy) = s(Cq), TIEIX
43y Cy A1 Cy 148 45; PHFULGSCWA 51 (1) K & 45
Hs(Ch) = 8(C3) = s(C5) = s(Cy) = s(Cy), X &

B . PHULWA 51 54 i BRI A P B4 2 [ 2 A
HT R, T PHFULSCWA 527 5] NSRS
Shapely {f 11 Choquet #173, 5 & | th FERFAA R 42 =) 1)
DUHR, LA 4R SR A 2 1] (%) A FL 5 i), B b B 797 4 Si2
PRk SR AE .
4.4 SEERMST

FERIH R (S) RAFH PR S I ST 2
) 1) FE B R R o, V8 R S BN R L, N T HE R S
BN (AR AR R B P P R A AR 0 2 1 5 L B vk
AR A R B, 7y RIS = 1,2,...,6
X A SCEUHE HEAT 53 M. SRAF 8N F P B AR R AR
FEQIE 1R, ATRAR I, A > 208, c(Ay, As) KB
TR, A HARRANHFERNC - C -
Cs = Oy = Co. BIEXFLLAHT AT AL N = 3,4,5,6
5\ = 1,20 F45 BASFERBLE “HMEAML” 1«
SYVEN” BT b T AR AR A HL A3
TELEPE 1L 4 PHFULWA 51 R4 )5 1 45 143 7 B AH
S, BT LI PR P 45 SR 2 G Y. BRI, TR SR T
AR FE AU i 4 326 9 6 & (1 S B AT YR
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ey (A, Ay)
@) i=1

o4, 4, 4)
1.0

Bl 1 SR FEHAAR N E A SURE 24

5 &

KK BB R S5 E 1R SR RS,
W B IR B 40 e O IR R A 2 18 5 4R, R 1
TR IR AN 5 S O P YRR I R
J& M4 B 73, I R T2 A0 A HUG ) R O Ay
BT, 158, ARSI T AN 1 AR R B R AR,
TE T BT AN E 1R S B s L R TR
WIEAHEE T RIS R RS ) R
BRI FL i, € LT EURBAETE S BB T
J" X Shapely-Choquet I F 3 57, JE0E 58 1 %5
T A SRR B e A ARV S L i TR
LA [EAN R ZE & ZHURI 22 B &R, H ] LLE EAN [
RESH 2RI TTERE. AR5, B KAE A 5
4 TR OO, R A0 A A 2R SR A AR I 2 AN X

Shapely {H. 5 /&, 15 F python £ U 5T 7R 75 3 e i bk 22
10 A FL i 9 7E 26 F 8, FF I FH SnowNLP FE 15 454
JE VR G B, W RN E B A T ETE S
£, FH TR H i PHULGSCWA 57 X & 10 A FLI ) 5
FlBHEHE?, FFE R 2 N T R AR K 7 &
ALY
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