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Abstruct

The increasing development of e-commerce has changed people's daily
consumption habits, online shopping has become the main way of consumption.
Online reviews, as an important basis for consumer shopping, have become the
focus of attention of merchants and buyers. Merchant stores with high praise
rates are more likely to win consumers' favor. In order to improve the store's
positive rate, some merchants use false reviews to mislead consumers to gain
benefits. Supervisory departments have also formulated punitive measures for
fake review shops and identified fake reviews, but the way merchants conduct
fake reviews is more concealed and it is difficult to use artificial methods to
identify massive reviews.

In order to quickly and accurately identify false comments, this thesis
attempts to establish a set of false comment recognition methods, including:
data source acquisition, text data cleaning, training set annotation, model
selection and model application.

Firstly, a training data set is constructed through the combination of expert
guidance and machine learning annotation to reduce the proportion of false
annotations of real reviews, thereby improving the prediction ability of the
training data. Secondly, using semi-supervised learning method, using a small
number of labeled samples to reduce the workload of labeled samples, using PU

learning algorithms and Naive Bayes, support vector machine, fastText, GBDT,
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XGBoost, LightGBM and different classifiers to train and select the optimal
classifier to combine PU learning algorithms. Finally, a visual analysis of the
prediction results is performed to compare the differences between fake and real
reviews. The PU learning algorithm is a semi-supervised learning that creates a
training set by randomly combining all positive samples and unlabeled samples.
Simplified data labeling process and improved classification accuracy. The PU
learning algorithm is particularly suitable for cases with a limited number of
positive examples and a large amount of unlabeled data. This algorithm is
widely used in the field of false comment recognition.

As an application, we use the web crawler technology to collect product
review instance data of the e-commerce platform. Annotate real review data
through expert guidance and machine learning methods, by using PU learning
algorithms for classification. The example results show that the method in this
thesis has good performance of false comment recognition, which provides a
new method for consumers and regulatory authorities, and has practical
application value.

Keywords: False comment; Classifier; Semi-supervised learning; PU

learning algorithm; Web crawler
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T T RA T AR A ), FESEERAE o, AR B R AR E R B, () PU 2
> SFRAT B T8 TR TR A A R 90 5 i AR T AR A 1R HBE 3 X O R A 410 1) 751 34T T
W, FRAFELF BT L AR, BT PU 2SI, B IE BRI A B UESANE, fE e
T AR U RS R R R T

M B B et R A, 7 ZERE SR KBTI 75, 1 PU 22 3] il > &
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CIEGIREARFI R B R R IC IFEA AT 25 ), BRI EF I 73 2845 3, DRI AE R B i 0t
AR A2 B2, Herndndez S5MUE ] PU 2 13T BV 001 A0, 7RI G 1F i
Bl xf R AESS R CRERPRICHEBIE N AR RE AR BEAT B R )« B 70 R AR (X
i1 FH IE B RE A £ 53 25 88) 5 PU 2% ) R KRB, PU 2% 2) S5O BT

PU % ] BNE MO AR 1 e DRFRIC B AR — 2 mT S B e i gl
BT Fra IEBIAI RIS Fg, A8 1 an SCHF I &AL (support vector machine,SVM) S5 51 Y B
R ARARAC B BHE AT I GRATA T, R RR i 7 2809 IE B Bt , IE A0 2 L 2k 315
—fE kbR BRI E K 2.1 Fs.

RN

SO

N

U-RN

—

i
A 2.1 PU 2 BHEHEE

N B o KBS M 0 R, 1 2.1 48 PU SIS VEAR AR, A —
ML P, Ho REHIEGIREAR, AEERUIFEA; RbTHdEE U h, FESFIE
BIREAR R BIREAR, PU % 3Bk R B A B IR,

1 ARYE CARERIEBIREA P AIRFREEEE U #4752 207038, 70 2B ae Xt RbRiESL
W U BEATTUN, TA O B SUBIAEAS € SN AT A B8 A A< £E (Reliable Negative
Examples, RN), Filloy 1 #BIREAE SO P RERIIEGIREALE, 1209 U- RN, K U 7>
4 RN Al U- RN;

2. M3 RA AN ZR IEBIREAS P AR5 B REASE RN, T30 AT 58 B IE B RE A2
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U-RN, HE 25 25— K a0 L, Erm&ndiss.
PU Z 3] BN an T -

i1

C; +Generate Classifier( P, U7)
U+ C;(U)
(Q; «Extract Negatives({/;*)
RN; + Qi
U+ U —-Q;
while |Q;| > 0 do
P41
C; «+Generate Classifier (P, RN;_1)
UL Ci(Ui-1)
(2; +Extract Negatives(U;*)
Ui = Ui-1 — Qi
RN; < RN; 1 + Q;
Return (C;)

2.2 5rKeR

7 FIR/NFth PR PU 2 ) BE R IR A . FEARTTEANEANE I, X
R &ML, fastText. GBDT. XGBoost. LightGBM 3£ 6 Ffi 432 8% i) 4592 3= B FEAR Jo6f
MRS S, AT 5 PU S BT E S

2.2.1 *EDIMHHER

I ER DL 73 S AR ABUE Xt 4 Hh R A 20 S0, G SRARAE BT B 254 R 54
FO LRI, OB B K B AR 20 SRITUA 5 91200 o
FRER DU TSR AR A0 -

(1) Wz = {ai,az, ..., am}y‘j—/l\/%ﬁj\%Iﬁ, aZR 7 I —ANRHIE JE 1

(3) iJrﬁP(yﬂw),P(yﬂx),,P(ynlil?)o
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Heh P (ylx), P (yal) .. P (yol) AT R80T 25 BRAEAT 151

1) EH AR RIFF D RIES, EZESTENIIZGE.

(2) TFEAEREDN I T AL R PR R S AR A . BD

Paily), P(azlyi) ..., P(am|y)
Paily2), P(azly2), ..., P(an|y2)

P (a’1|yn) 3 P (a2|yn) IR P (@m|yn) (21)
(3) &ML JE M A S AT, AR HE DU 17 BEA DL R4

Hrp
P (z|y;) P (yi)
= P(a1|yi)P(a2|’y¢) . -.P(am‘yi)P (yi)
= P (yi) IT521 P (a5lyi) (22)
(4) WP (yplr) = max {P (y1]x) , P (ya|z), ..., , P (yn|z) Pz € ygo
FIvER L7 60 5 AR A

(1) AbE DAL o HBUR L R e

(2) NIRRT, BRI 2 5 RIS

(3) WERREHE A KBUR, FIEECNE .

3R DU HT A S BB R

(1) Fie oAb DU e AL 5 HoAth 43 2R 07 VEAH LU AR 22 3R BIC . H2 sEbr BIfRdRn
b, BRI PR R PR R BT, AR AN R TE 52 BR B A AR A R AN B Y 5

(2) TEMGHMIE LRI, Sl TR IR I ACRANT

(3) 2SI MR RN 1) 52 M 15 2 (¥ )5 S ME A 9 23 FbR i A AE — 58 IR R

(4) X Edhs 1 AR BUK

2.2.2 XHFEEW

SCRFIAEALRE —Fi B 22 2 5K, KA KBt b A& 2N . S
A EHLE T — S et 70 3888, 123870 KA RENS [FI IR 22 36 ik 22 e ML 5 1 T LT L 2
X KA, DI AR i KL G X 7 38 s . Hozo0 AR Tk — MR s R T 79 52
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AL AMESCRF AR ARZRAEA T AR =R A . T I B SR
HLA DL BR R AT 1] 3

SCRFIA AL -

(1) SVM HIFH B o B 1] v 4 2 1) AR AR 2R PR LSS, RT3 138 A 25 Pl R 80K
Kb 3 SR [ U ] R

(2) CFFFESE SVM 78RR IGEIER], DECIRFIAEE 1 & r AR
B, R EmEdE, AR BT .

S A BRI SR

(1) BT SVM AR R RRIKSR S RF 1A &, 1 — ORI R B R AR T 5
AR KRR FRAF A AT S0RFE 2 K B AT S A A7 Az B 1] 5

(2) feBCFF R ENFIE R 4 T R RN, BB, 7 2

EZ e a) N

2.2.3 fastText 3%

fastText /& —7#f Facebook Al Research 7£ 16 £EFFYR I — AN SCA > K28 . fastText (4%
OSBRI B OR ST )R] Sz n-gram (5] 58 P I A9 20O ) &, AR5 8 FH SRS R) B Ak
softmax £ 7335, H n-gram j& —Fh2E TE S B RS, AR SCR N AL I
FHMFREAT RN AN ], TR E N N5 v BUP gl . softmax 212 4[]
HLEZ 7r R R — ). Ak BuE ™

70) = = [ 32y log o (29) + (1 = 49) Tog (1 = o (=) (2.3)
i=1

FoAr{ (20, yM) | (20, g VRRmAARERIRER, ) € R, Hy® € {0,1).
BB 5 LM
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=

X(1) X@) X(n-1) X(n)

& 2.2 fastText B LA 281 &

fastText HIEM A

(1) @A KRB+ U I SRR E - RES Il RS B fE ff AR 2 4% CPU I L B
10 73 9 AL BRI 10 2 AR

(2) SCHF 2R E RIE: M HAE SIS L , fastText BEBG 5T HIR ST A HH 91 |
MYE ., PEHEAIE. B LIRS L MIES . fastText MITEBEZ LT word2vec T. &,
AR T HoAth B 5 2 R A RV R A

(3) fastText Lk T XA, FEVFZARHE ] E SIS e 9 2 I (491t SC ARt
[ P 73 AT AR RS T ) o

2.2.4 GBDT &%

1E AR 1 5 44 (Gradient Boosting Decison Tree, GBDT)J@ T8 > . SR I PNE
AT 2 AR5 ST S (0 R R AR B AT 2 o, R BEIE R E AT 4G, DUER S
RO AF AR . H AT A 4R K 2% 21 Bagging (bootstrap aggregating) fl1Boosting ,
Bagging®& —FhIFAT ISR AE 2], RN AT B2 S 88 2 o), KR BB ARR R A B i
ARV (bootstrap) BUXS YN ZREEFEAT HIFE = A BT I 2588, TERASHT N8 B — A3
A, PR A ) AT A (R R BT ) 15 B S A M TRINAR Y . Boosting B2 —Fif
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AT AR R =, 2 2] 8 Z EAFAE MG 2, BN 7 ST SO B 27 21 2R R I 2R 5
B ORI RIS 43 1B ASRIBCH (12 3 38, T 2% =) 38 AN [|] I B i3k A7 20 545 B IR 24 1)
TRIAZAY
GBDT /& 2001 4 Jerome Friedman #tH #j—> Boosting 5B, & —Fk 11 ok
ST, RERUR SRR I SR AT PR SRR N R SR B %, DASE BRSNS
bR, B R B H AR 8 — BRI ZREE RS BB IR B05k 22, InAnds
—ERULHN I 45 R A5 B A 25 R
GBDT Sk HAARRAE A NAREARE, MBI
(1) VIaath 555 1 3%
fo(z) = arg miﬂz\r: L (yi, c)
im1
(2) M IEARKHm = 1,2, ..., MF:
a) MEEMERI=1,2,. N, HHEABRE, Bz
. {515 (yiaf(l'i))}
- Of () F(@)=fzo1(z)

b) BEREAENREARH ESE, B (v, i)y 0= 1,2, NEN T ERKY
WERBE, 3205 0 VAR £, (), FX R 715 S X I8CA Ry,
J=1,2,.,J, H IR EEAR 7 AN

c) AMFIXiE = 1,2, .. ,ﬁﬁﬁﬁﬂAﬁ

’)/Jm—dIUIIlln E Uz fm 1 z Jrﬂf)
ER_]'PTL

d) FEHToR o4

fm(' ) fm 1 + Z Um I S RJTT?)

j=1

(3) m&¥ e

f() f"u' f[) )+ZZIJm TGR_]?TJ)

m=1 j=1

GBDT [l s

(L) TN B2 A v

(2)fig R b FE A A SR 1) B
AL
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(1) 3952 A S Z [AHFAE RGOS &, AELUIFAT
Q) HHHE LR, FHRERE S,

2.2.5 XGBoost &%

XGBoostB4&7E Gradient Boosting ¥k Sk S At & ALK 1, £ 48K GBDT HAIH
—Br i SEUE S, T XGBoost X2k B BEEAT B MR B TT,  SRAS B B B A AR K AL
TP, HANNIENE %, XGBoost 5ok ik 5EM 55 GBDT Skt rsia, =%
KA N EPR:

et . ot | PRI yGpoost
[ 2.3 XGBoost SRR 42 14 /]

XGBoost #%-C> AR AW 7RI — SR, 2 GBI RHIE 73 2R A K — BB, A0
IN—/MA, SRR BN AT 3] . SRR L — R R A LA BT
M ER 22 o BN R TE UG 13 B LRI, 75 EEARIEAEA 715 SRR FRIAE A 1) 43 2,
B JE P ARF AR TR A5 3 1 23 B A5 22 A ) TUME

XGBoost EEAL x0T

()K&EE R, XGBoost 2k ¥ B 7 —Fr SHUE 5, X FE Ik R € T B
JETT 0], AT i e A 2R ke A

(2 FERR, FTRAFIA CPU HEAT 2 4R FR IS 5

R)AI e, H H PR BCCE? linear. logistic, softmax 25, AJ DAL A1,

F, ZHRAE. HHNERTLLE E AR K R

(OTEB IR A EUMN I, B k3 #Er

B

(1) XGBoost ¥ o0 O HVEAE AR IEACRT, #RF EE TN ESHR 2R, KB
b3 5 YN ZR B0 ST AR ORI ],

(2)Level-wise ZEAXT7 T AT BEF= A A DA R -4 A

QIEM TRz, K ZERINZGE.
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2.2.6 LightGBM E 3%

LightGBM (Light Gradient Boosting Machine)5ii% 1 Ke, Meng 25 ABOIRH, T
GBDT SiLMAELL AT AL . LightGBM 1 FH Leafl-wise #4721 7k, VI
WO R T, 3 D BT BT R, R K B A T S 3, IR BEVE BB AT

-7 R B PR SR I R ] 2.4 P

R

& 2.4 M RPN TR

LightGBM 5325 A 3545 Fi B 77 B (histogram) 92 , o ST 348 S8 R V57 r R F1E 2 Rk
RANBSEE, FERIETE AR histogram, @I ISR EGE, ot ERUEEE T
Kt Rt geit 2. EREATREEFE, R SR BT B R R U, 8 P T4k s A
G

LightGBM It £.:

(DET B 77 BRI SRR

(22 &AL

()RR

(@) IRA A

(OERN R

(6)SCHF AT 22T

(7) P Ak B R AR

(8) S HF FLFL A ] 73 SEARFAE
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2.3 KB

REPFEENAT 6 MR, HENA T MEGNLE S EIEA R I, 32
FemsmAL, T30 KN fastText, K HAiJedtr%E 5% GBDT. XGBoost.
LightGBM, JEX i /3 R AT M ZA 21 . IR — 38 L ZEA 23 5 b 7 228 10 J 2 J ot
PR GR s, 7R J SR BRI B X B 7 R 5 PU S S LA ET S & .
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3 BIETMALE

AR T TSR PR A T TS A R ARV 1 I AL, AN R B R A AR S T
KeFRIRERE, IR BCF IR iC BRI, Dy SR R U R PR e A Ak
PEHEE o

3.1 BIEIRIREN

RSOV HUE SRV P9 3R RS &, R python P24 IE sl BR TEEUIE 5 iz
Bl — KR EE T RO PRE, TRIRI RIS B2 M 2017 4F 6 H 5 H % 2019 4 12 f] 13 H,
JRAE R 21133 kR UG E R, AR mARR. Bt RS, PERR A, PRRNE. P
KR #ce ., 1BvPEcE . RIRNETTPECE L 9 MRS, R 3.1 AR

3.1 TFRBIER]

[
K B %
R 2o S R (=1

i i 44 PR Uil SES BT A Ty
[ERLEZ: [N EE’; PEE B[] PR A 5o % T
B o= W
=

XX 5B 0 LAY FERKE, Rk, i

/ 41 2017/6/5 5 0 0 0

EEEa e i

F LT T, BaEA
B BEETHR, 1R%, b
MABIRER, =X

B S ) 1 e 4
XX TFRHIWE e 42 017605 F1T, ZHFAURRE 5 2 0 0

EEBAE RS
AR, LA
Rl
XX TEEHEREAT N FTIR, LEAE.
. 41 2017/6/7 . 5 2 0 0
B R 5 FRREAT L.
Kb, AW
W, AT, %
XX B EE b 47 44, NAEE E, W FEF
/ 2017/6/9 5 4 1 0
B s e BT, B R,
LRI TR, G
B
XX B4 T R, Mo,
/ 45 2017/6/9 . 5 0 0 0
B s B/me MRS R A T
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RSO ARG ERE, EZRRT & BRI 7 NG, SRR S
BB T HRICA, B8R 32, “BEME IEH A RE 0IFREE, &
BIPRHTIZ 50%, T2 B i/ IR FEE NGB EFE 472 1.58%.

R 3.2 FREEEE RO

HEEN st it
Bt 2873 13.595%
ML GRTED 838 3.965%
L AR 10581 50.069%
AR R 1434 6.786%
RTINS 4490 21.246%
ST IN A 333 1.576%
EAA B2 [ ATD) 584 2.763%
Hit 21133 100%

P& EX TR 3L 8 5 8, 5 REmm s, 1 rdonmZzE, Bl 31 R
IR PFHe PP I B 40, AL 96% R SLE 4y 1 6 7 ifvF .

25000
20316
20000
Iz 15000
=
<J
510000 mia
5000
217 69 183 348
O R [ —
1 2 3 4 5

AN

AR

B 3.1 YR EER A
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VR ECE R T #5 2y 2017 4 6 H F 2019 4F 12 3, [ 3.2 AAVFiL H I 1 FE ik

FFIFEIC ..

400
350
300

250

200

FiFie S

150

100
O B —_—

i

[T T« I N I o o T IO O o T o A T T e T e s R R e Y Y O e I e I o T N ' ]
Q=1 O AN AN AN AN O AN AN
O M~ O AW O~ oo Aol O M~ 00 -
000 A A0 0 00000 A0 0 00 Q00 e
= P~ P I~ M~ 00 0 0 0 0 0 0 W W o O ¢ dh h & v v
L T I e e e R e e O e R e, e I e e, e I, e O e I e, R e O e I e R e, O I e I
o O 0 000000 000000000000 o0
[ I B ¥ I o I o B o I o Y Y Y o I o B oV I o I o Y I Y N I o O Y B ¥ Y o I Y B N Y ¥

'.-_‘/\

pFie 1

B 3.2 PFRBEZIFR B

P 3.2 T LR BRAESHE G0 (11 11 AR S LRI SR 2 5,
SURAE 2019 4ETUT IS BRI TRIPIAE, FTRERLAET T —im B i /1R K
NI RT3 AN U KO SR AT R SRR«

yui

3.2 XABEEME

JEUR SCAS VR R T U T & SO AT I VFIR, SREUK PR AN RE ELE ] TR 2,
i BB DRSO B IAT AL PR, EE I R R IR B B AR AT 5 L N
“RKGBNIFVE BRI EEIE 5 RS RE . PSS RUREAT 200, 73 i
K H python P B[] jieba 73R HORSCIL A S0 3a], IF5 BRSO TR E o — e e sizB e 3

RER S

3.2.1 TR MBR

FERERIN R dh PR, ZGUHHEAE 483 RBUAIFE, W“ERARENE,
BRONGFPE L <R PR MHEE PN B P OR MRS PN, RGBT
et oy <R PR KPR, REERNGFPE. 7, BRAF I SERR S SRR E R X, £
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JREET TR 4 TR

AR SCHBHREARIR T LR B PF e, AR &R NIEIR N TR, TRt
BENEENED BA G ATRAL IR )5 SE0F 7T SIS AN T R E, #2251
BRICRVEIR, HIBRPHE SO A AR R AT 5 B By 2oubs iAF S AUy 4L & 38
FNILIEF PR AEENERE/NT 3R, M Findl kit it HrE g 3.3
PR G4 oRIFR AT 809 2%, L WP BlEIE T < J5 34 19840 s&4¥E .

* 3.3 Txfig
R Vb R HE
AR RS B 7 “ L, 21?2?2722 72
bR AT S TS “&sigma;&sigma;qnreadingpast” 17
A ECIE 5128 “KTV Bk YY KKK T YY9 44
AEENEKENT 3 I P S A P T TS S S S TS S S M 676

3.2.2 R347iA

YO, A SO 2 185 22 DR F T SO AR B AR ST, i s )
B AL X FR SCHEAT 23R 1R o R AR S E B0 ] T e A 3 AT A
XI5 AR ARG S m] o 2 F AL 8 o 300 5 iR KRB A LA = -2 457 5 UL
HIBUIR 317 7 V5 T B ) 70 1) D5 AN T Ge Tt a5 2318 77« AR python
ALY jieba Z3 il DR S S 4 1A BT,

PABEATLER A — 25 IR AR VPR OB, on Hopin 4R . JRIG PRy “BARARIRENR
XA, (HEERIEIER L, FERER! RES! "4l jieba /0GR LR A [
AR, RS, IR B A, wal s E R, R, AR e, L
A, IR CEPARS UL MRS SEA, ! le Hijieba 2 RIARER B R SR K HL, 23R 2
FEE R OSCHATE SRS SRR 0, NIRSER ORI SOR M EST N 1 RIFH A

3.2.3 XEHIA

SN JE, RIA V2 SRS X REE, W cpry <. B L b
A7HRER . AR, A RS MR, B REEAR Y . AR
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SR SO TRAL BRI R, R BEH A A o 2545 FR] ) AR B 47, JF HLRe
PROEIR X S SCBEAE B, A Beng TR FIRIERE, AR I A SCH0s i I SE A Bl s Ao
Ffs AR]85 P ] s 1 L3R 3.4

R 3.4 FERWERE

bull forall hellip nabla nagaitain lowast
v & ( )] o o \
L ] ib) AR RE Y]

3.3 VIIZREMZE

T AR 22 23 A8 R BP0 B B3R PP IR ) 40 22 R [ A HL A AR 2 0T 4
g, BSOS = B E B bRIC AR 58, AR B — A EL SR P S 2k
Ha e

H BT AR Ik T IR P A B ot 56 B P RER: At & PRI AR L PR 2L
20, BB AR, RARKREI G, BEMARARERITE, FEE2
PRESE B SR, ERRZITAAE ARG, B BISEPHe A HE . 25 ISRl
PRREE, RIS T IS AT & B PR R, (HR BRI S5 R RPFE A EB
2%, REFMCBIRE N AR . HATHE OS] L A S AR 427 Yelp g
TripAdvisor PP AT HIESE, S O B RPIE T SCHdE 4R

AT G AT IS AR TE R R OIS, BLC IR R T & il 23 AR S,
i B E bSO SE, y)e SRR R R o R . WA R R AR A E TEaR
HIE R, RIEL B, — BUREVF IR R KN MBS PPe N EAT BB = A
P YHEA B RIEHBO R, A EREEh S, BRSO = B L X Wl
FFIRCERVFE, FIEEHLSS IR0k, WE RV iR B dE R, PBUN fa) &5
K B PFRFRIC BRI 1E . S5 S LS 2 M SOPRE R 5 84T B 4R hniE, W LLER
el R AR TE R MAERA 1

3.3.1 EEiTit
S AR AR P LI S 6] — kR S R AR e . AR S it
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SCARTFR AL (T ROREN R IFL, 2 A PFR Z IA A L R T4 T 0.9, JUIH)
ERNFEEIER, JEE AR EEE R TS .

AAFH H Radim Rehurek 2% 5 1 gensim ZE©, gensim JE 32 22 T H 5 SCA RS,
P RAEREE R BT 1A AT-100 SO AR (Term: Frequency—Inverse Document Frequency,
TF-1DF) 5 8138 39070 {1 S AR sZ AR EEHOL,

(1) 1A 401 SCAS 1A (TF- I DF) A 7Y

TF-IDF e —Fhgit 77k, FEH TR SORRERIRE . %7154 & A S
AHEE, NSTHS A I3 1 PR AR DA R R TR AR A PR AN T TN T, 25 167 5 1 1 1) B 22
Mo ISR —ANFENEAEZ SR A L, 1 7E A SRS T B AR A B, U3 B 2% 3R]
TS IXANSCRYSCHEE E %, RERS A1 X 02K . TR-IDF J7vE it A s F -

u%_ﬁmﬂ_%h&% (3.1)

Horb, o RRSUAR SR A AL o N RS SURERSE RBR, mR R S 1AE ;1
SARKE, NGRS A wTE IR E, R R AR ETE £ ORI IR

o I fRARFEANEAE — DU LA, AEGEROR, RN EIE X SCAR Y DT
BREEBR K o 300 SCAHI AR i df Fe 7 1B AE A SCAR B AL Th i 70 At 00, B3 1R 15 ) 3C
AAEE D, ddfMEROR, SIS ) TR 52K .

(2) R L ARABLEE

SR TZAHACLE A T B (] v B A e B2 R PR A, I S BRI 9 4 e 2 [ PR AR B FEE
A A ) e TA) ) e B oR DU g AR AR SCAR AR BE B /N s 6 PR [ 2 ) ) R A
/N, D)) AR ) SCAR AR K

B SCAR AFISCABRZ A ndEm &, PR ) & 2 (B AR 52BN -

>oicr (Ai x Bi) (3.2)
VI ()7 xS (B))?
LARTZAEREEE T 1, U )R R )R AT O, PN SO Y A AL

RHE FIR B FRANAE, R R T

(D) ZEBRICEA TRV 3 1a . G FxReE H A ;

QMEVFHERIERE, HEFIFLES N &,

) IZRIFIR Y TF-IDF HE7Y;

cosf =

@ https://radimrehurek.com/gensim/
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(A A ZANEL, TS SCR 5 SO Z TR U -
MRV AAR U, BUHA U R T35 T 0.9 HIPFie, Bhikti ER e, 1FNE
TERVP Ve A SR 1 e i it 45

3.3.2 BEFFFEiTEL

AR FL T 25 U K R i, FER VTR IR A R AR AR, B 2SR AR
WA H (W1618” “XUt—>1 W), EMREHRRIETRN . A5 TR I
VPR —E I T i, — R AE— @ W PTm LY, R IEE T VP98 e R I 1) 43
A AR SRR 1 R L AL

K 3.2 (PRI (B S 2017 4F 22 2019 4, M4 S A TR B a2 4k, T & B0 2017
SRR 2019 4E R ATFE R Z R BOK, 2017 SEVFIR AN, R ARAE IR 20 43
MHATIC A, Wk 3.3, B 3.4, K 35 FR.

50
45
40
35
g’iao
’<§25
w20
—
15 mila
10
s il i HH‘H‘ it
o Wttt |
[ ¥ = W T I o o o N U I Y o O o VI T o SO B e T = N o € T o T Y ' T VIR |
O A0 2 AN O A0 A0 2 A0 oo A NS A oM
W oW W M~~~ 000 WS OO o o O A AN
o o o0 o 0 00 0 0 0 00 A = 3 = o = = = = ~ —
R R R RRRRRRRRMRM M~ MM~~~ M~ ™~~~ ~
L T, e e, R e, e, e, B e, e, e, e, e, e, e, e, e B e, I o B
o o o o O o0 0 o o o oo o oo oo oo o oo o
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