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Abstract

In the era of digital information, consumers increasingly rely on online reviews when shopping
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online. The explosive growth of big data also leads to consumers spending a lot of time reading on-
line reviews, screening information, and making decisions. Therefore, this study aims to propose a
new decision support framework based on online reviews to help consumers evaluate and select
alternative products based on online reviews. The decision support framework mainly includes
three parts: 1) Data processing, which uses python to capture online consumer reviews for data
cleaning and preprocessing, and extracts key features as evaluation criteria; 2) Emotional analysis,
which uses naive Bayes to conduct emotional analysis on online reviews, and uses the advantage
ratio of positive opinions as the output data of the model; 3) Benchmark analysis, which uses
RDEA model to calculate the efficiency score of alternative products, and rank according to the ef-
ficiency score. Finally, an empirical analysis is conducted from the online comments of 15 laptops
crawled on the JD platform to verify the usefulness and applicability of the proposed decision
support framework, and a comparative analysis is conducted. The results show that the proposed
method is more in line with the objective reality, and the steps are simpler and easier to operate.
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B (S SRR B PRI AR AT Web 2.0 BORIIERARIAT, INAR 7 HL7 55 55 KSR AR L . O 1 RO
COVID-19 {147k I SIZ it £ a5 831 o 88 A5 Mt X 2 07 ¥ 2 3 AR 2 0 3K, AT 3 i i i I Sk
JER R LT G . El TG REMTE, S EGTAREE LS BIORIE. T 9E T LB R g
7 A5 SR ELAL Y 2 5 O AE LR PP R T A ANRIZE ™ it A TR 5, AT & SRS AR A FEAt v 2 (1]
RAEBAEA IR Z W ol e it 1 7= S A bR, i T R AR 1, e UG 2 il AR 4L
PR T SE R . AR PPAR AT DA BVl 2 2 1 ™ S O BRI T B AN 5 115
[ IS th REF5 A Ml SRAS 1 Bl B R LSS ABE, AT 17 AR 28 5 PO (i Bp AN 75 3R 2]

AR i [ ELIE ) 2845 S5 PO (CNINIC)PE 5 R A 35 50 IR (B ELBR I 25 % R G ik i ) o, A
2022 bR, AEM EREH 6.3 LT, FIHEK 3.1%. W EWEEAR, SSEERMEHH
BERERPE, X2 IBUHE MR XML PIRIE BRI AR . FrASEH —Fh i T2k
PHE MR FSCIFHELE, i A3 AR L B S {EL

H A T3 AR VR BT T AP, 58— AR e T P20 AR PRI AR S, 2R
AR A AT P AE R PP IR R B R B . MAE LR PR SO P 240 (5 B AL AR sl 2 R i, e
s Sanjiv $2 1, MIREEE S BT IREUR A S, T IR E A S B ARG SRR 15 R s
[3]. FHILLEAE GRS R M AL B M. T M O M BOR [4] [5] [6], 2 TERLZE 11
BRI EOR7] [8] [97e HFEHA G b AR T- 155 /ST SR B U ) o B, 28 R PO A 2 52 PR 17 i) it
OB s R ANUE A . BEE AL PPR B S G0 A0 28 AR 0 HR B, 37 FE 1R R 5 AL 3 KR i I [R) AN
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3T e BB 3o A2 WAL R FH AR 2R P8 R Bh o SR O ¢, EELR @ e RVEE, SRR R o
b B Ty, DL B B O T SE S . LRI 7T 5 %45 TOPSIS [15] [16], VIKOR [17],
TODIM [ 18]F1H AT 7= Sk AT HE 4 771 o AHRIX ST iR VE M 4R Al & #R 45 E 10, ATF A S br
B0, I BB E 2, W H AL S, DEA J&— P& ELA 2 5 N R 2208 e Atk 3K BT 30R
MEAES T, AT AT LIRS 8 6 e o e AT HE 4
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1) FIFHLES2 ST IIAURN 28 DU 6 78 2R VP8 34T 175 B0 i, RDEA #5784 2 8 538 (19 A B s ko
AR AR AT A AT s

2) MWTELEVF RO @ A PPN T bs, AIE S0 0O B O, BN LRI S A 400 s

3) FIH python M ZR(JD.COM)ICHL 15 FKZE LA 101,405 Z5AEL VPR AT BUESLES, IR
HH P R SR 4 P A 200 R O P

ARSI AT IR o 58 AT R T AN 28 = TR HE HH I UL S SCRFESS s B DU 2 SR AT
DA B ZR EICELH 15 FREECA N IRIFE LR VTS M, SRS H ) o SR SR 0 A F M R s 28 T
SELEI T B NTREE W, SRIHA ST ZTTRk A AT SR BR 1 DL SR SR ) TAE
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2.1. #h3EDIMHER(NB)HE X HIR

AR DU (NB) A2 — R 482 =1 MR AT 745, BT =0 o IRURb 36 LI 47 2 25 DL g —
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Yi, 9 T 7 IR FE IS, 220 80%6:20% 1 L WK BCHRAR 143 VI 25 S RN A, B S HEAT T 492
ASCARIFR (6172 pysenti FEGRUFR (K052 DBURR S DUR-S07), 226 2 0 22 0024 46 095 T B MR Pk T
SR AR5 B SCAR O BB P 4545

AN DU T DU 07 G B0 (M A SRR, BB 2 AR T M, BT, R RAIRA
(IR SO T SRR B SR (0 SR R, S BT DU 307 03K k0 A B T — B,
Al T FiR
P(X|C)P(C)

P(X)

Joolt, € (= 1,2, m) ARG AN 9 m AR, ASCHN 3 AR, 4L, R X %
RS X = {x, 3,k ) o EVBEBLRIEH A 0 SR, B0 SCACKOE b O G A s 45
P(C 1 X)=max {P(C, | X)}(j =12, m,i# j) i, KRBEAMEIGHAW N CHH. P(C) RN
o4 SO B RESE, T T AT €, R AIBUR AR N, d SRR N ILEBIRIERR, P(C)= N,/N -
P(X | C) TSI YIS0 4 5 6 o) B e B MR T B4 0, BRL 3% DL 37 e S U 1
UM, R P(X |C)TTHREN: P(X|C)=P(xxx, 1C) =[]/, P(xC). 58 P(X)%T
x, Y9 SEAH P(X):P(x1x2~~-xn):HZ:lP(xk) 0

T LA P(X) = P(xx, -3, ) =[]/, P(x,) » 77BN P(X) TR RAREELE T BT
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P(C | X)= (1)
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; ®)
Z_;uryg —levix; <0,Yj
u,,v; 0.
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Figure 1. Flow chart of decision-making framework
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iR, SREUIR B = Top 200 . S8R5 FIH K-means JZRGAENT SR (117 [r) BT 2, $RELH %
BIEIE, Sl E AR

3.2. BRSO HR

TR TR AT RS RSO, 8 SOR B SCRFZH, SRARBIAIFR B
A K 9 A AE R [22] 0 ARER DU TR R ORFEAT 5 I A4 P B0 — R BLAR 2 ST RO T8, TABURR 3% DL
WA DU — AN, e B R A AR IR 19].

AATE T WA OGRS AR 2, BrAESERFIA R 36 T BT AC “match” B %, A
FREE 1 ARHE G I 1 X IR M B 7 2 AR H EAT SRS o SRS AR 3R DU X 72 2 PR AT S IR 4T
ESEX BTG, PN KA AT IR, Oy T BRI BRI, 4% 80%:20% A LIRS Kb Sl
S ANGREEAINIALGE, e AT B2 ARSCRIATI & pysenti FECIBURM R DUMHHT), S &) o5 K4
A7 AR ) A TR T B, SRR ISR RS B SR 1 AR AT 70 o TR 1 Al A5 0 T
[0,0.45],[0.45,0.55],[0.55,1] » 73573 FN AR P A AN R AL

WS )1 AR P 2 R b () 3) T LA, B 2 AP R LS 1 S e )2 P I BE, B AR SR
PRI L [23 11058 SORFOR BB AR T HADKE R R WAIFERE, 1 Qpos KRR

Ppos

Qpos = @)

1- Ppos
Horb, Ppos REEFINE WAELELEN S PFR R IIIERR, 1 Ppos MM HERITE R FIRE R 2 F . Qpos

PR R, ARBTG5 EE bk = . Qpos = 11, ARG B0 L O MEE 23 &5 T w2 DRI ¥ i = AL
IR e IRYEA (R, ATEAFE] Ppos = Qpos/(1+ Qpos) -
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Continued

ke SHRFFAEZ S (k=12,,K)
X, BREUH i A

C: K SRS (E

Sy + PRI T A S )T
Fy o JOANP 5 K S
7

While j<J do{

While <K dof
i F“match” B kA R 75 Co 7272 TS,
S, B Fy, ik G PUIE S H b g AN S,

i
}

3.3. EESAT

DEA 72 —f st R A SR MR PR BE PRA A, 8 M il A 45 70 T (RDEA) 2 — #i5E T~ DEA HIfR
NPT TR R SR B0 R A N R AR R AR A i N i LR S SR E AT 2 S L
L AL IR HISERRIG I, ASCEZ B AR AR ENE, P Es dLR, — S R E I, 5

— AR AN E KA . i AN E PR AN T
U:{j};y’ =V +ié‘ly;§=5l EZ}

AR E 2 R e B 1R TR AN E SR A R L, SRS IS T e ohE 2 TSR X RDEA AL,
EH 1 BT ETAHEELS N RDEA 7T L& N:

max 6

s L s
st. 0= uy, —®Y > uyk <0
r=1

I1=1 r=1
S, <1 (8)
i=1
S m L s R
;”ryr/ - ;foii +OD > u,y; <0

=1 r=1
u,v;20. V,,V,
S TR A X 20 = {6, e RE 6 < @), Hh o BT EESH, T 0
BETRWEENRREIE . yf =&y, & RAEIIREIIRL 5.5, S0 x,.y, FIRENE 4 L.
5 R ATERAE T L RRTEE T x,.p, SHFRE ) MR . A
(S HE R 1 F
VBT, MUY A R AT RN, AR 5, =y, + D 50" BB AT ALy,
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K m L s
Zuryrj —Zvixl.j +22ur51y§. <0
r=1 i=1 =1 r=1
u,,v,20. V,,V,

S EL 8 T T RS, W 2 = {5 cRE 5] < @), Bseh Lk
s L s

H—Zurym—ZZu,é}yrﬁSO,V{5,:||5,||S®}, SEAY T T )
r=1

1=1 r=1

maXZL:ZS:uré‘lyr]i < H_Zy:u,,ym,V{é} :"é'l" < q)}
r=1

I=1 r=1

L s L s
maxZZuré',yf, = CDZZuryf)

lolse 59 =1 =1

(10)

TS — AT DR 60— Sy, ~ 03 Syt <0, [FIFEH = A2 5T L

I=1 r=1

N m L s
Zu,,yrj —Zvl.xy. +<D22ury§ <0. U
r=1 i=1

4. SSUESHHR

N T ISR T HR H I DR SR SR G A AE F e, R R T B TR A TR ER () S PR S . R
python M5 %% JD.COM (https:/www.jd.com/)JEL T 15 FKEEICA HL I 1 7E 2678 9% & W BE , IR fUR R
% 5000, FU/RUFE 5515, BURIER G15, AR . FRAEN S3. ZEEWFH . 444 mate book 148
2021. % mate book D15 #£°A mate book X pro 2021, HIFRERFE R . HEE 15, Hf4k 99, BN
B Air 142021, BABSREEE Y9000K2021 . BXAEFKKE YO000P, w BRI mnE G R RN
A={A, A4y, As} > 33 R T TREURI LT 2 FH IR R TE V2 5 /I 101,405 SFHda 4.

4.1. BUEAE

SRR Y 2 JE AR ST T VPR B AT A EE . A B R R e AT R S A, R EH
1], PAROOR M T AR . SRS TF-IDF S $E HUIE 2578 9 3 PER b B (st oo Bt i, R BB d v
Top 200 iil. EBRAFFEFKUENIAZ )G, A K-means RRE R, FET 55 05 2 18] (115 2 AL RE T 58
FEERAJE, G —hr%E, K-means BRI FE 2 Fis.

v "'
L0 u® v vyY >
am vy v .
0.5 o \,-‘""v o "..'o
- B meded f et o
m = .‘0 e
0.0 .0.0...:“0 0 1]
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Figure 2. Clustering effect when K = 6
B 2. K=06Bf, BIEHRE
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ME 2 FaTBURE I K = 6 I, RERMBCR LB, 7R tb . RETREH BAT MU LW
i KRB A, BRI R RN SRS R P, g, S, T, sl
C={C,Cp,,Cy TR

4.2. 1ERRTH

AR 5 AR XS IR B AT A i B E 28 2 3 PRI BEAT I B A, A5 IEA A 70 AN b AN A
T AT (IR A E A 23 B VR 1 SR 2 e A T RAEAT 20 A A A 2R ) 3

HSEAM R 1ES T “match” PR AR SR M Ba i vt a iR A Sh A2 2 5 VP ig AT
RHKo BRIG X TAL LS B3] M B HEAT AL, X0 BB AT SR e R INBCRN 2R DU, 45807458
o5 BT AR A TE BV IR TR, RIS INBURANAS B4 2 PR IO BT 20 o B BT RO B R 45
R 1 R, Hrh Pos, Neu, Neg 73 HHREAHEAR NG, FRPERTE AL 28 VF e 18U .

ARTON A 1 RGO B VPR AR AT A AR B, Oy TR SO B YRR
RN L REARR I R . A — (eI B SS SR e 2.

Table 1. Results of emotional polarity

= 1. FRARMERER

A

A A> A3 As As As A7 As Ay Ao An A As A Ass
Pos 3218 730 25 1514 81 54 2246 2663 352 899 1880 424 1907 2173 1458

Cy Neu 66 51 3 67 3 4 62 42 0 35 67 7 41 92 60
Neg 413 173 132 353 57 7 365 264 775 1300 859 308 1081 252 362
Pos 22 3634 909 16,250 9599 2712 19,168 18,671 9413 16,631 12,476 13,755 12,414 10,304 9587

C, Neu 202 8 10 126 45 32 30 84 244 188 149 35 61 40 172
Neg 546 141 229 1064 526 467 875 600 1760 2578 1678 1190 1565 464 1009
Pos 8 736 118 5301 345 746 1234 1783 1098 4289 1025 1848 1064 3115 2975

C; Neu 82 10 0 52 3 12 26 16 0 44 24 35 17 56 67
Neg 430 51 18 199 51 109 111 126 319 518 165 210 262 191 748

Pos 0 126 46 1435 1104 172 378 505 865 1281 1191 1029 1379 533 519

JErE Rk

Cy Neu 22 0 0 10 6 6 0 4 18 45 10 0 8 8 0
Neg 5284 4 7 63 45 22 35 10 339 196 147 105 188 46 89
Pos 10 1732 302 6689 5827 1080 14,690 14,490 6540 6814 8840 8309 6914 3705 3986

Cs Neu 119 4 1 25 24 10 19 22 63 49 35 63 24 12 24

Neg 530 11 12 115 74 88 143 160 386 297 257 161 156 34 118

Pos 3 120 10 214 147 22 819 1450 197 152 757 98 841 72 278
Cs Neu 127 16 0 4 3 0 0 27 18 2 31 0 26 4 2

Neg 22 41 6 60 24 7 108 180 169 88 254 126 394 28 83

Table 2. Normalized results of emotional polarity

F 2. BRMMIA—HER

AT ER A

Al AZ A3 A4 AS A() A7 A8 A9 AIO All A12 A13 A14 A15
Pos 029 093 0.77 094 095 08 095 09 082 085 088 092 087 094 0.87
Neu 0.06 0.01 0.01 0.01 0.01 001 001 001 002 001 001 0.000 001 0.01 0.02
Neg 0.65 0.06 022 0.06 004 0.13 004 003 017 0.14 011 008 0.13 0.05 0.11

etk

>

3
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B 2 PELERE S IIA—fbgs Bim W N AR E, RIS HE ML R TR,
e 5 iR 22, s BIAR AR = 05 A 85.407%, R B LA o5 bR 1.202%, YE AR B LAY o5 R 13.391%

15 E =

13 E IT

11 E ]

| | 1 I L I L 1 |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

[y — T w—rT

Figure 3. Polarity results of online reviews of alternative products before clustering

B 3. BEZATABER~RELITFEHREER

M 3 AR DA AR T LB LR K, BT DU 2 2 (6)H b R 3 ARV T8 AL 4 00 e A s AR A
HRARH L, S5 RUNF 4 3 Pios:

Table 3. Advantage ratio of key attributes
=3 XERMMMBE

KA M

b

e G, Cs Gy Cs Cs
A 6.72 0.03 0.02 0.00 0.02 0.02
4, 3.26 2439 1207 3150 11547 211
A 0.19 3.80 6.56 6.57 23.23 1.67
A, 3.60 1366  21.12 1966  47.78 3.34
As 135 16.81 6.39 2165  59.46 5.44
Ag 491 543 6.17 6.14 11.02 3.14
A, 5.26 21.18 9.01 10.80  90.68 7.58
As 8.70 2730 1256 3607  79.62 7.00
Ay 0.45 4.70 3.44 2.42 14.57 1.05
Ao 0.67 6.01 7.63 5.32 19.69 1.69
Ay 2.03 6.83 5.42 7.59 30.27 2.66
Ay 135 11.23 7.54 9.80 37.09 0.78
A 1.70 7.63 3.81 7.04 38.41 2.00
A 6.32 2044 12,61 9.87 80.54 2.25
Ais 3.45 8.12 3.65 5.83 28.07 327
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4.3. RDEA &8

AANHE T i BRI A REYE, F 3 o R AU LI S LA RRDEA 8 2K
to [FIN DEA AL SR GRS TCLA  NAZRE, B DAASSCRE BT R S8 T 349 A [RTAG \ A22 f
x;=1o BONASCEEBITA M ASENE, el L=6. WURTRISHBIE S, AT LRIE )
MO E 0.1, FrelASCREMSNAR S =0.02 .

AR AN TR, 15 AR ) RDEA RUCRINE 4 Fis. @ =00, SRR BR(6)5%
Wr AR SE0 DEA, i &5 N\ th 2l 50 32 IS BOBRFRAE I A, 4% A A0CR AR 44 265 RAE
425 HIIE 2 SUANEE 3 41 UAHE SR @ = LI, n) ARG i R AN HE 2 9 2RAE S 5 ISR 4 BRI
5 5 51,

Table 4. Efficiency and ranking results
4. WEMHPBER

I ih ® =0 3FK He4 O =15 He4 X [#] DEA %% He4
A, 0.7722 4 0.7719 3 [0.3708, 0.4017] 3
A, 0.9999 2 1 1 [0.4803, 0.5204] 1
As 0.3707 12 0.3707 11 [0.1780, 0.1929] 11
Ay 1 1 1 1 [0.4803, 0.5204] 1
As 0.7589 5 0.7585 4 [0.3644, 0.3947] 4
Ag 0.5642 6 0.5640 5 [0.2709, 0.2935] 5
A, 1 1 1 1 [0.4803, 0.5204] 1
Ag 1 1 1 1 [0.4803, 0.5204] 1
Ao 0.2155 13 0.2155 12 [0.1035,0.1121] 12
Ay 0.4003 10 0.4002 9 [0.1922, 0.2082] 9
M 0.4021 9 0.4020 8 [0.1931, 0.2092] 8
A, 0.4968 7 0.4968 6 [0.2387, 0.2585] 6
Ay 0.3804 11 0.3804 10 [0.1827, 0.1979] 10
Ay 0.9422 3 0.9422 2 [0.4526, 0.4903] 2
A 0.4550 8 0.4548 7 [0.2184,0.2367] 7

5. LEE SR

N T UEBR MITERIA B, AT AN TT IR B, R R S BB AT E T, K
FELE G B KSR B ANHA € IR [ X ] DEA 2 18] 1 FL 8

IEMIATTH TS, (2400 DEA WA % iEERRE), IS A& A g PR A1 285 SR I AR TR AR AEORAIE o
AR H B — PR A2 2 TR X AT A R AT R R SESCRHESE, AUCE I8 T BRI AT E M, T
HIE G 7 AN O9% 58 RSB IR MEBCEE ) Rk o A SCHR Y ARZAE S TT LSS B 9% 38 AEAE ZR PP R 5 R BRI 15
DU, AR 2P dh 2 RV (A8 A SR SR

N EEAR AN E P, IR T XA DEA B8, O 7 ARIER FLES BRI A P, AR SCHE SR AR
[X 8] DEA BB R S5 R, i B 24238 3 TP AR IR 3 EL A 2 A L
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Table 5. Interval DEA output data
# 5. [Xi8) DEA $itt #i#R

o KR
77 i
C C, G C, Cs Cs
y [6.5837, [0.02882, [0.1531, [0.0000, [0.1960, [0.01973,
! 6.8525] 0.0300] 0.1594] 0.0000] 0.02040] 0.02040]
y [3.1937, [23.9014, [11.8242, [30.8700, [113.1573, [2.0631,
2 3.3241] 24.8770] 12.3068] 32.1300] 117.7760] 2.1473]
y [0.1814, [3.7272, [6.4244, [6.4400, [22.7661, [1.6333,
3 0.1888] 3.8794] 6.6866] 6.7028] 23.6953] 1.7000]
y [3.5326, [13.3823, [20.6971, [19.26438, [46.8229, [3.2768,
4 3.6768] 13.9285] 21.5419] 20.0506] 48.7341] 3.4106]
y [1.3230, [16.4746, [6.2611, [21.2141, [58.2700, [5.3355,
5 1.3770] 17.1470] 6.5166] 22.0800] 60.6483] 5.5533]
y [4.8109, [5.3261, [6.0419, [6.0200, [10.8000, [3.0800,
6 5.0072] 5.5435] 6.2885] 6.2657] 11.2408] 3.2057]
y [5.1547, [20.7565, [8.8271, [10.5840, [88.8654, [7.4316,
7 5.3651] 21.6037] 9.1874] 11.0160] 92.4925] 7.7350]
y [8.5285, [26.7508, [12.3052, [35.3500, [78.0230, [6.8647,
8 8.8766] 27.8427] 12.8074] 36.7928] 81.2076] 7.1449]
y [0.4451, [4.6031, [3.3731, [2.3745, [14.2743, [1.0324,
o 0.4632] 4.79104] 3.5108] 2.4714] 14.8570] 1.0745]
y [0.6599, [5.8924, [7.4790, [5.2090, [19.2997, [1.6551,
10 0.6868] 6.1329] 7.7843] 5.4216] 20.0875] 1.7226]
y [1.9896, [6.6921, [5.3148, [7.4342, [29.6684, [2.6030,
1 2.0708] 6.9652] 5.5317] 7.7377] 30.8794] 2.7092]
y [1.3191, [11.0040, [7.3920, [9.6040, [36.3518, [0.7622,
12 1.3729] 11.4531] 7.6937] 9.9960] 37.8356] 0.7933]
y [1.6656, [7.4819, [3.7373, [6.8950, [37.6428, [1.9623,
13 1.7336] 7.7873] 3.8898] 7.1764] 39.1793] 2.0424]
y [6.1905, [20.0355, [12.3591, [9.6729, [78.9326, [2.2050,
14 6.4431] 20.8533] 12.8635] 10.0677] 82.1543] 2.2950]
y [3.3858, [7.9553, [3.5773, [5.7148, [27.5090, [3.2051,
15 3.5240] 8.2800] 3.7233] 5.9480] 28.6318] 3.3360]

N T REE MWL RS AN FUTERIHER SR, A 7T IR 4 R

MIEL 4 HER 8 RAT LB Rl IR H, ASCIR 75755 XA DEA IHER 45 RES, 5164 DEA [
THFEASRIRHEA G5 RIGEFMIR, X BEUE A SCHRE B0 R 3R S5 HE SR A HE 23 & 20 R T R B I P 12

ARSCHE S RRSCRFHE SR (KIS HE A 80 00 B 5 PR B DU PE AR B, AR TA% 40 DEA T3k, ASCHR

A E T BRI A ENE, B

Ry

FEISEAG G AN T XA DEA J7iER UL, ASCHEH 177105

INEME, BEE 5 BT T HIX A DEA 7557 B AITE S i B AR A, AH R X AE I SE b ) S LA
A T RDEA J5vEAN TR EHE AT AUE LR K 0 At L, I HIREET7 ik 2 18] 1 PR 2 T A SCHR Y 1 vk 3
SCRFRESE (R B b SRR B T2
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Figure 4. Ranking result line chart

Bl 4. HERERITLKE

6. &t

B R RNE G, 7RI P TR SR R B2, QAT (5 FH X e 7 2R VT8 SR 35 B vk S A8
FRCRIBR T 2% o VH P RO K 7R BEAE S K E I (R SR R AE 2R PP, WOIFEZR PP I A BB B2 )5,
FRMARZ T EAC it P SRS . P DAEAHI ST b, RATIR T — R R SESCRFHE SR, VAT A
FAAH S A0 RDEA S A2 2 PP et B A shdb AT HE /Y, 5 B 2 2 A0 XA v sk

AR PSR SRR B B FE = AN Sy, R B AL R L IR AT AR HE AT . e TRATIAE
i python M4 6 _EAREC= 5 BOFE 2R3 B 4 W8, X IR A BR 0E AT TAR B 3 HLBR B SS B R Al 1
RV FEAR . SR 5 T AN DU PE LR VPR AT 15 B b, F TR L 7R 2R 7 2 8 VIS T REAR R
TH BB IR RE, I LA SR AR S DL 35 LU A R i i o 55 R FH B HE 1) RDEA B SR ] 5
A7 5 ) RDEA 203, S8 )5 AR R A5 20 0 v B A= Wi AT HE 4G o BRI 7 1 23 B 4 R A 3 B AT 14 H
(0 77 3275 R I R i A T 2 W, S5 2 ML SEBR G Dl AR SCHE HE () 25 T 7E B VP IR 1 R SR SRR B2 11
FETTERA T

1) A FMLES 22 ST o 0 InSURS 28 DL 3 5 78 2R VP iR AT 1 B A, T DASRAS T S A o @it
RDEA 7Y 2% [RHE (AN 0T 7= i AT HE 44, B A =2 AL BN s PRI — Fh o WL 0732, FRAT1iE
& T AN SR R AR AN e M, B S IE I SR Y RDEA RSkt vl B A= i ik AT HE4

2) MIELLTFR R IUOCEE S8 AR NI Fabm . ARXS T ARS8 RIVPINFR bR, AT S8 & (A
H, FIFH TF-IDF SyE3EUIE S o 2 PP b 67 238 500 138 i (DG Bka],  Flid K-means S H K
IR EAE VN AR . BRI R E R, BN AT & S BRIE O

3) WEZRID.COM) LU 15 ZEEICA AN 101,405 SKAELITL BT HUE LG, SRIGIEHR AR
R SRR F I o AR SCHR HH PR Wk SR 28 (1 B UE e AT 020, 5440 DEA BERUAHLE, AR SRRt 71k
HE T B E: 5XIW DEA SR, ASCHRHBIZOPREINEE, 5 THAE. 55 REIEN
AR, 5 BV 9% 28 DA b R PE 4R V8 2 35 VPR P D S 3

HHT, 7ELWIRCH TR SIS F I AT EAAOGEH T B 4 5 T H
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