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Abstract

In recent years, with the rapid development of e-commerce, buying
agricultural products online has been deeply loved by consumers as a
way of shopping. However, due to the wide variety of agricultural
products on e-commerce platforms, users need to spend more time and
energy to find their favorite products, which affects the shopping
experience.  Therefore, for e-commerce platforms, targeted
recommendations are very important according to consumers'
preferences. Traditional agricultural product recommendation is mostly
based on the user’s rating of the purchased product to infer user interest,
thereby making recommendations, but ignores the impact of product
online reviews on the recommendation effect. Online reviews contain a
large number of users' personal preferences for product features, which
are extremely important for personalized recommendations. In view of
this, this article analyzes the online reviews of well-known domestic
e-commerce platforms, takes Gansu Province's characteristic agricultural
products as the research object, and constructs a personalized
recommendation model based on sentiment analysis. The model is based
on sentiment analysis, using matrix decomposition, improved
Bhattacharyya coefficient similarity and hybrid collaborative filtering
algorithm to improve the traditional collaborative filtering algorithm,

and then improve the accuracy of recommendation. In summary, the
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main work of this article is as follows:

(1) The sentiment dictionary in the field of agricultural products is
expanded, and the sentiment score matrix of user reviews is calculated
based on the sentiment dictionary. On the basis of the existing sentiment
dictionary, the sentiment dictionary in the field of agricultural products
is expanded by using the sentiment point mutual information algorithm
and the LDA topic model, and the network word dictionary is added to
improve it, so as to calculate the sentiment value of the user's comment,
and then obtain sentiment score matrix.

(2) A hybrid recommendation algorithm combining matrix
decomposition and improved Bhattacharyya coefficient is constructed.
Firstly, use the bias-based matrix factorization algorithm BMF to fill in
the missing values of the score matrix; secondly, improve the traditional
Bhattacharyya coefficient similarity measurement method; thirdly,
integrate the two collaborative filtering recommendation algorithms
based on user and item ; Finally, the BMF algorithm, improved
Bhattacharyya coefficient and hybrid collaborative filtering algorithm
are combined to obtain a hybrid recommendation algorithm, and the
accuracy of the algorithm is verified on the MovieLens data set.

(3) A personalized recommendation model of agricultural products
based on sentiment analysis is constructed. Based on the sentiment

analysis of the dictionary, the sentiment score matrix is obtained. On this
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basis, a hybrid recommendation algorithm is combined to establish a
personalized recommendation model based on sentiment analysis, and
the superiority of the model is verified by comparison with UCF, ICF,
and HCF three recommendation models.

(4) A personalized recommendation system for agricultural
products is designed. The personalized recommendation model based on
sentiment analysis is used in the recommendation system to provide

users with personalized recommendation of agricultural products.

Keywords: Sentiment analysis; Personalized recommendation; BMF
algorithm; Improved Bhattacharyya coefficient; Hybrid collaborative

filtering algorithm
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ZHEME HR R NDCG i i fbs FARS T HoAh St Mt A o
PR HERE R, SRBLSEN SIS R M HERE, SRR, 2R E A B
HEFFHERA L

FETIR A SRR, ATl SO A PR S e o 7 v B E P R
S —Ah R & A XGBoost IHERESIL, LIRS R BN, 1%k IIHERE
HER BEAR T oAbV s 0 T S PV RRLAE B LA PSS R 2R 10 - 300
BEAT VR TN, SCEREE IR W], VAN HER SRR e T T IR S AR 1 P Al i
BESEVE: U A ORI A A o SR, AR T TR LAR
WIHERE R GE, SO0 4 FAEW T RGO BT 78R MR 2P A
PR IR () B, JE I BEALAR AR (1R S0 B SO 7 T AR, &5
SRR, AT A Rt O Y e A A s BT AR bkt K
a2, A SRBIEREERICRE R, TR TR S /R AT RBEA 45
GHTT, GPREY, 2R EAT R PR R A A B R, SRS

AL, A S R AR TR R B AR AT AR SRR P IF]
A RS ST USRS SR S B WA S R IR A
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orRIAE, B HIBENLARAR . XGBoost S5 5kt ATHERE . Horb, BT Wb R IEM
WA IAE AL, X2 AR B AR R P 1), I RRIA 2 I 7]
PRIER S R B A T AN 56 36 PP 0 FE AT SRR i itk . T A3 1% I T
PR PR E L, B A Z TR AT s ASIRI R dh AR 20
[ S e it (4 o8 PR VP20 S5 7 T A S A S PP 0 R R, BEAT M PEACHERE . T T 1 /K
TS BB VE S FE R 2 B P 3R RIVE 23 (RS20, FE PP o Bl AR o R 50 2%
RISL R PP UG DL~ RORANEE LSRG 1 F P (R s, S22 1 X
PR HERAE .
1.2.3 Jikifik

AT [ N AT R EAT 20 A T DO, 5 I A BT T RRCR 32 S
FERFIESEI . SCA P26 A I T N A S J LA 5 T o B H A7 AE BT [ (1D
PEICOCARAETRIVEARIE . RVORLEE . AJVRES A 5 5 T 1) SCAR AR AL B SR
AFAERR KA ], SESCSCAR I T AT RS R SR U VA 5 i T AR SOCA . (2)
AT P ARG S0 A R o AL 1 T A TR AT e, TG S 70 9 A0
IR EEE D o STk, AT A SR PR SO, R 1 P SO A i
SLA b, PR A i U A1 A i, I IR R 45 3] 1] SRR AT 1A iR
635, WX R G BRI REL PR AT IR, KA R SR EIAL
&, MEE T ALV TSI BT A dh MR, JFiid 5 Hoph =Fh
AR RORT b, AR R T AT V. R4, SRS BOR BB SRR 3 AR P A
RGN MR AL HERE VAR R SE LA . (H H AT
CAUR R (1) BT IHERE iR B T AR PR A (5. (2) 23215
FEFERB R RS20 LK RS T A HERE 5 A HE R LA

PRI, ASCHE A TR RO T BOA ™ AN PEAHE AR R, B RS T K
7P E LR VPR BEAT TS IO AT, 19 BRI B . AELEIRAR b, {EH] BMF AR
T SFERS V2 FE R SRR AR BEAT IR T, AR5 8 St i B2 R AR B 5 ) 1Y
LA BB IESE, Bk dk TP A0Sk T 0 i A o R iy vsm &, 1t
A7 HAR I 77 S HERE TS e HERE A HERR 8

1.3 fIRABTSIER

1.3.1 fIRAR
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AL VAR AR 7 b A VR PR D B b, RIS T 1 I BT AR AR i A 12
WAL, J+5 UCF. ICF. HCF =R RANXS LL, SR UF AL AR v
MR, AR EEFT AR LT

(1) EEF RGP PR R ME, BRI e . £IE T
JEUR] B S, R R A0 e LA RN LDA T RUR R X AR 7 e AR )
TR RGASLEEAT I, RN R B AT 583, DLTHERC S P PP 1k
(=R NTITES el 7 SR i el o

(2O T Rl RE R A AT it B2 G R B TR S 4147 0%k o R BMIF B
St B IR AR B L GR & I R S SR A & 5 BR S HEREHL, IR eSS Bi6
iIE 7 SR A R

(3) #yst 1 B TR M AR it A PR AR o 35 S ) 175 B o0 A
SR PE MR, JFR SRS Rk, AL T 1B B T A A HER A
A, B HAR = REFAE R XS B, SRR A A R AT

(4) BEiE 7AR AN EACHER: R G0 R 3 15 T B A PR A AR TR
MHEHERE R G, AT SR AR AR dh AR
1.3.2 #iRiESR

LR, CEERESEWRAREN T

B Gig. N T IR A TEAIHERE VA AT ST S LUK A
FESL M T B SR HESE O VR AR FE IR, R I BE IR 1 A ST 2 5T
SIS

SR MESRERHIT. S 7RI T SRR R HER A A
AR B

B ARSI IR AP RG] MR R AR TR
777 i U P 17 S ] B, TN D) 2% A 1] 3] SR ] AT 50 3 o I SOAR AL 2R
SR PR IR T SR SOR IR BUEL, 15 2R IR R R

FUE: AR NS R ARG L. AEWE TRE
HEESE, IHEARHERIRE b, ZEEEAT IR BRI

B TR R B EACHER R R AR . DUH R A A
R AR LR VPR SCAA T AU R, KGR SR St Rk &, oL 74

10
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TR S IR, R iR R BEAT I SR AR 56
BONT s ST AR R EACHERE RGBT . R TR AT
AT i N PEACEFAAR R N P AEHERE R ge b, AT L SR BEAM PR RO a3

$EE MESREE. BN EE TR, IR B SR
FIEZ A, Hoxt RAAZ TR 5T AT 2
1.4 RITHBIHFTR

AR 5 AR LR /T

S, A AT R MU R R . T VT M T R DR S A R
A7 SRR B A, AN SCHE I8 P 5 Sk ] ML il b P R 1 R o A ) 175 S 1]
B, FEINN T3 3 4F [ 28 ] 1] B R AT 1] B ) SE 3

o, MU THRGERABEETE. EAGNE R REGHUEE & 5%
HOIMN T A AP S AUE R 5 A0 BB AR B AR AAE , 0 N BIHEE Bk,
A E I AEAE ROR
1.5 KB/

AREFENH TR AE = LR, KA 1 ERIE T
AT AT IR TR, 7R BRI b, AR T ASCHIWR I . B 9T
PR BFFHESE L S AT

11
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2 HXERHR

AMVEACHEDE 75 B8 B SR NS, AR B X 7E H B A G B 10 5
FFAT A A, AR TR, TSR ISR TE, AT
N JE TSGR DA B e ) o dn P B A SR AR R e ST AP RS
2.1 BRI THEXELMR

1% 23 #1(Sentiment Analysis, 5 #K SA), 45 FIH H SR IE = A F R A2 38
AR, WA RO F W SR AT 2 W sl =, Bar,
RGBS PEEGE . EERR. BREF A, ORI SIZH5E 2 88
(RIS RE#TE 2, S2RIVF 2 538 IR
WEEOY, RO ARG RA, n R ESR I R
VIR S g o, RO A ORI IR M, R AR
X E I FEAPESCAS, B 068 77 it BRUIR 45 1) MRk, #E47 1R TR fgm] DA
TP (R W o A7 S A 23 SRS PR S B 2 AR AR SCARARFALE L 1AV AR R 1 ] A3
TR DL B 45, RO HHSCARAS R AR . AT, 1R A AT R SRR
I3 T HE IR T TTVE S ) A T 1A M T AN T AL g o ST B DT
2.1.1 EFiRRHERINEE

T 1] MR SCAR G IR0 M K — T M B 7 v, R P G S e A k] i
HR AT AR RIS EEARVE, T SEI SO B 2K . BRI T AU AN ], 1
S ] gt e I [ AR A7 ) 0155 SR ] S ) 22 SR AR, BT DA AR AT A A 155 S ]
It EAEERA b, AT IS R ST AR, T O BT A U 17
B, B RO T SCARE RS . B RTAESEBRL A 32 B A 1 ] |
PEJZ RG] 75 58 1] LA S S 12 ] DY AT TR 175 B im] AT Ml . ANIF) T 7R
BREWNEEAR RN I F0E,  Fe T 15 B B0 00 SO B K07V R FH AL
E B G T7IE AT 7026, BIZE AR5 R T RO R LRI« 15 5 1) R 17 Ja ]
G T ARASUE, SRIGIMBCRA . 5 Jo i 58 B R A W SOR IS B . —Hls
OUR, RS RONIER R Z AN IR TR, S RO SRR OO A S
i, RS A FRIRZCA NI

BT 1A LR SCAR I 188 2807 5 B TORDRL RS (R e M 2 2R Bk, IR AR AR

12
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PRE R IZREEBISEME,  Pir AXS R SCAS 1 0 SRAHN A R0 o s e g S ) i AR A
SO TR E FORIE 04038, o6 T S SO 1) 7 R CRANME . 1 BAE %07
VAR OCHE R AE TS AR U B 25 2, R 2 WA TARERY i FEE, X
RRIGIN T N TRA
2.1.2 ETNH[EINBRINHE

BLAS 7 2] 5 ARG B0 B B — i B i 779, RIS SO 2 e gy 28 ) it gk
WA . BT LR S G TARRAR, B, iR tERHE Nl gk
£ HLUR, IR A (B R EAT 048] A ME AR SR AN EE; TR, 16 TF-IDF.
Word2Vec 25 1] [r) 545 Y X6 FiAL BE S (01| ZR SE AT SCARRE TRE, % —Fh 2%
THEX R IMAT NG )5, BRI 2gs phR SR B T SO 732K

BT S SCARNG B R T718, AN It FE s SO [ s, B G
FEILLE, i BAALR R 7 2R E . HE, RSCAR PR R R IRER
TR MR B PR RSB SCAA] 3 BSOS AR 73 R IR HERF ZR IS, P DASCOAR () Pl Ak B T A
AVRFAESR BB R R i 1 B AT S5 1 e

T HERRAT B EEAN SOA S G IR, 386 DL B MO VR I S 43 T
ASCK 2 A (Logistic Regression) H12§ 27 ) S35 SC A 347155 SB[ 73
F, FEMFEA b, M AR SCACKRS 28 AU HS ) LDA 32 RS R 0 SCAS o 7 i R R
TES 15 BRI BEATHE A, AR Bl S i b e, o fe A FH AR JRam] S o G54 BB
T RHEFIHS LDA FEE A IR B H T

(1D Z4R [ H

A9 (Logistic Regression) 5yEE 1 B AR v /> 28 I B, FH Sk vk Ak
RAERRTReNE, REHT 02K m8E, f£RA5EEM b ool, TRHE
i EVE] PRE A0 e~ L1 D N e~y 1 P <7 A ST DRSS 50 SPib 1 B Ve | 5 A P 1
KR AR WO B R A 0 R, BIpSRfih a5 R y A s ifd, Himih A
REJY 0 B 1, 73 AR PIRI AR ZE . RBINGFEARN{XY}, x & m 4ERIFEAR

RRE s, y bR, Hye{0,1}. NWEHEIABEA AN (2.1 iR,

1
hg (X) = m (21)

Hrb, ORISR MR, RRBUE, hg(x)74 sigmoid P&, 4
ROy o 3 12 R BOR A\ Bt T 4 21 0 AT 1 —AE VTRl A o 4 H AR

13
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OTx KFMME 0, MFIAIERZE 1 (AR (2.2) Fia); oTx/MFH{E 0, T
BeHIN AR 0 (A (2.3) FiR). 24 [l A5 A8 K B A ORABUSR At 1172
TR RN AR B R A, B
P(y = 1|x) = hg(x) (2.2)
P(y = 0x) = 1 — hy(x) (2.3)
HAR (2.2) AKX (2.3) 7[F

P(ylx) = (he(®))’ (1 = ho(x)) 2.4)
T35 K AUBR SR HOh
L(6) = 1_[ P(y;lx;) = ]_[(hg(xi))yf (1 — hg(x)) ¥ (2.5)
i=1 i=1

XA (2.5) WA H, AREPILRT, B 5B T B AK A4S 2
X RN R RE KRB RECT A AR (2.2) BRI R 52
R, SKRL(O) M/ IME R R FIE M R4 H br

(2) LDA F iR

LDA (Latent Dirichlet Allocation) = R , A5 Fk Ay = Jz2 UL H g 52 700 O]
PRI HAE SCAR IR AN T ZEXHINZRER I 2 HOARYE AN e R e (1 SCRY B AR i
3 REH , BT LDA E SR 2 T 0] SRS 32 R B — i G e BE L 25 2
Rt

HH T30 SOARH ) 6 R SRR AE T B AR, AE% LDA A S5 ki T
HH R Gibbs fFEXS Hk TS5 ihit. Bk, 2T Gibbs HFEISHAN T
LR 28 N AME R E MR, HHER AR (2.6) Fis.

N
pmMﬁ)=fmmm<I]§}&umpmu%ﬁOd9 26)

n=1 z,

B, wFRRCATHINIE, aFon P-4 [ Dirichlet 823, pE
PR RE-55 37 407 19 Dirichlet B2, 0FRIFIe- R, 2 Rttt i
iy

e T EANMA Y R, SHUE T RIS R SR R 3 R A ) S R
HatHEMWan A0 (2.7 Fs.

14
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[N p(alz) n’(éj—ﬂ' + IB(‘J t
p(z; =klz_,0) = —=—= . N,_;+a 2.7
= M8 = T Tamy + By et T ) @7

Horp, iR AEHEE 1 00, 2 805 | IR R AR, n RoRE k
AN O B R R o IR R, g s 328 K 11 Dirichlet 2655, B, Fonialw i
Dirichlet 2556

RN EEMEE, (TESS8. HtERm A (28) 54
X (2.9 FiR.

ny +
k=7$7ﬁ4- (2.8)
'w t=1Mk + Bu
nk +«a
O = __m 7k (2.9)

k=1l + i

Horr, @y, FORAR T k PR IR, Oy R CA m 38k HAE
K, nl RIROA m B K R EL
2.2 EHFERAREXELHR

a7 TR BRI H f3 B 5 &, R 315 B O SO AR SE
JoT B (R R 55 DA R B9 B o DRl A M 3 21 R 2 1K) 7 ity ok T LB S5 Bk
rAE] M H 2 3 R R I 2 SO KA B A5 P XA A B2 B X I IR 55
BEMHRTHH 9% B YDA RO — A = S R UR AR . RO E N —F
PR PR 5, BEF 2 B, W Amazon. Netflix. 507 %%,
DA 04 N s 1K 07 SOV 9 8 HERE 75 10 A B, T e P 445
HAT, MR, 18 R 2 AR SEA & T A S HER k. 2T
PRISIWIINE{ i - APV WS &7 EI R 5%jic o A7
2.2.1 ETASHHEFEE

ETHALIHES (Content Based Recommendation), & 5. HATEHETE £ Si 40
Sl 7 P e ) AR B o A B ) 2 SRR R i P O B S S 1 g 5
W H RHAEBEATAZ 48 70 M, ERBHI P O SR A AN I H AR RO AR LA, 4250 A2
L H AR TR HARH o B2 T WA R FE B N R B 2.1 o,
HART] 3 N =MD IR

AR 1 DUEFEE. @ s A, SECLRRE, R0 AT
UL,

15
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DY 2. PR GF 72T o AR T (0 D S e o 5 0 H 3RSk
e, A STV 1% B S P

YR 3: WIH TOP-N #EFE. XA bR iE A H AR AESEAT AR LU E
AR R AT N AT E D9 B AR P 34T HERE, MRS IR .

RO H A S

i

I H AR S 1] R

i

R FH 7 I R i e 7

l

THEITHE RIS L i i AR AU

i

9 P HEAT TOPNHHE#

i
b AR B R
K21 ZETARIHER SRR

LT HAHER L, ST N A HER R B E AR S0 T

By SRS T U H R AT, AN AR P B R R,
ANAEAE L FEHERE (1 7]

S AU B SV B, AR IR E 7% S5 Bl L

TN, BRI R

Fs AAHER PR RBIRE. BT RT BD S, oA SR
I H R SR, RIS RE DB F P SR B R 55

5, MELUR LRI R TSR R P 0 7 S 2t AT

16
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(LA B 5 21 FERE L EAT AR AR, HERESS RO & P il R %@ g,
TR 24 iy B SR R 7 Al o

2.2.2 ETXRBEANEFEE

BT RN (47 (Association Rules Recommendation), 2% LI
R —, EREVHEERNATZ. R OBEE: WRHAPERET A
FEER G RIBTISE T B PR R, RS A RIS B LR ORICE, BRI SERE A 7R
(I P AFAETE R AT REIESE B 77 e BT ORIBCH N B4 R AN AR i 2.2
FiR, BART] 73 N =AN B BR:

A 1 BEWACE . XNEIE P A 3, WOEBIE, XA
TR PRIV 100 H HEAT 1 8

AR 2. TFEORHAEAR, JFEEATEIAL. THERIPIIIE SRS (support)
AMEIFEE (confidence), MR B Ik ST 455 BEAN ELAS FEHEAT FIN BT A

AU 3: TUH TOP-N 47 . 24 I0H B A N, I B S B B RS,
W 5T H A CRIET N ANITE HEATHESE, MU SIR .

BEH I HAS R

v

A AN i, e BIE,
I PEANTE BRI FH A& T4 i

!

V545 300 H 10 I
IEHEAT DR b3

!

R BAS R TS,
A R TOP-NEFFE &

!

iy HH HETE B

v

Gk
K22 3T SRIBOM I A HESR SO TR
FET RPN R 28 BRI A W S B5s mh P 290 H 7 s 2 7]
FISGIBAT S, JF HAR B - R DU (R B0 b B T HERE SVA I B,

17
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MIMTHE SR K HE AR E 7 SSRGS /oK, R iR 17 il A
o HE, SRR, —, SIH PRI R EER, FH.
B, R PWGE R ol BEHER, T H HERE AT AV A R
2.2.3 thETIBHEFERE

rE e HE A 5% (Collaborative Filtering Recommendation), & — e 4
TN B )2 AR B, OAZ O AR, - AR P 6 300 B ) R s S
D7 S, P2 A5 FE R AR ACL AR F At B R R R AR T E
P BbBEAT AR o H AT 3 A =R R R R B R e 5
W BT IH R IEEL. BT B b R e L,

(1 F&TF P i A o 8 Sk

BT H b [ER R (User Based Collaborative Filtering), 2R #E F 7
XFIE B P S AZ B, I P B b S35, Sk S AR “ 4B B4
FT R P R IE L AL a0 ] 2.3 PR, BAKRT 3 =4S DER.

B2.3 BT B R e A LA
DR 1 R IH e . fAEE “HP-THE 7 YRR, RVE

oG BAHEE R IE R T, R 2.1 Fros o o, user, o 28 1 M, item; R

AN JAIH Vi R 5 m AR EE 0 ANTE BIPEME
®21 “HP-BH” W AR

itemy item, items item;

userl Ull 1.712 1713 171]'
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uS€T‘2 1721 UZZ U23 Uzj

user3 1731 1732 1733 v3j
vmn

user; Vi1 Vio Vi3 ... vij

AYR 2. H AR, ERAEPMEE. BIRYE CHP-IE” E
FRE, THEH P AU AR “H 7 -30H 7 PR AERE S, ISR SR X
FEWUH ATy, WAZIUE 4EFEXT S E Y 0o ARUE TR 5 E 2 LR
JURt:

1 RZAMLE

A5ZMIUE (Cosine Similarity), B¥A M u AT v BEAHT, £ n
e H W EMIES R ERNTAG, U= (u,uyus..,uy,)
U = (Vy, V2, V3 oo, Vi) B u AT v BARBLEE 9 sim(u,v), Ry AR, 73 5l AR
TR A v IE § TRy, RN AL (2.10) Fis.

u*v Zl lRul*R‘UL

R o S

REZABLREE BB A Tl OB L Ve 42 &, 1 BLAESCBR AR A~ 1)
I REA—ZBUE P72 57 B2, HAWEERIH S, HRE R 5Z e
AN REVHE A 2 B R P TR AR AE UL o

2) FOOREAHR R

Fe IR 2% (Pearson coefficient), & & & AN 77 2 18] IO S BERE
FERI T B L, o 58 u AN H P RS v AN H P IVER SR A 204, H P u Al
v IARALEE Hysimy,e (u,v), HabERMMn A (210 FiR.

Yier,[(Rui — Ry) * (Ry; — R)]
(e Rui = R)?  [Sicny Roi = Ro)?

Hor, Ry MR, Ay MERRH P u M v X 00H i MF5, R, MR, 753K
AR u I E PR FSE A P v I E PR FIIME . R R AE O R —
ERRE EEIE T H PRIV 2R, HZERTEREA PR, FEARE
AR B 1) 5 £ FH P 1) FRT AL

3 ERAK

sim(u,v) = cos(U, ¥) = (2.10)

simyc(u,v) = (2.11)
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[ &%k (Bhattacharyya coefficient), e i i i 7 i () B KPR B o
AR AR 1, H Bidyut Kr. Patra 25 AL 5| AP [Fl i g b . AR AE
n 4E00H 7S] R B, m OvprE e GEEIMETEEALE 1-5 7> 2 [a),
FF u v BIARRLRE Ay simpe(u, v), HFERIMan A (2.12) s,

simpy(u,v) = Z f o Uh . ZLEIW (Ryi — u) Ry — u)] (2.12)

JZleluv(Rul - Ru) * \/Zlelw(Rm - Rv)z
He, B u XA IUE BPE AN B, P v S BrE A P4
', AT PEAMESET h B R E AT P Py, WP = 2R

Po = S3 #hBR P u R P v PAMEA h 9480 WA (2.12) 1T LUE

R u MR v LR Bl 1 4 R AR U R S AR LR I Ais 5. 4
SRS P B Bl AT VP 23 BUBEAT AR AR R, R AR AR et P P Y 3G [
DT A EE B . PP u A v IEME A SR, I A B R SR
HEET R A .

E KA R R (BCF) 52— R I LM s 4 b S P 22 18] A
AVER T, A X P B R V> B AT AR AR R, R 1 AERR Oy
M B e T, AR AR B & 7RI 0 MO 7 3 R V20 T3 i A3 T
HERA AN =y 1]

i AR UL LA THSEAS AR AR SE K, 8 tH AR UEL BRI NS
PENIE SR . MHAMERFEINER 2.2 B, o, usen, Zm2 i M, pmn B8
5 om AR n AP Z TR AR ALLEE .

F22 M MLLEERRE

user; user, users user;
usery P11 P12 P13 P1i
user; P21 P22 P23 P2i
users P31 P32 P33 Psi
pmn
user; Pi1 biz bi3 Pii

SCUR 3. T P, ARSI R . AR P u ST IE YRS
Py HArBEHN AR (2.13) fir.
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Znes Sim(u' v) * (Rvi - R_v)
Yines |sim(u, v)|

Hr, s R u AR ESES, sim(u, v)FRRH u M v
Z (B FIRRALEE , R AR, 23 3 FH P u 6t BT T RSP 3B A P v 5 Bl 10
H 13418 .

(2) FTIUH W R IR

FF 15 H b [EE 0 (ltem Based Collaborative Filtering), &R #E 7
XTIH P A B, VR E B R, SRS AU I H SR
[ H by P R 5 FL W SR AR AL FAR I H o T35 H B e R 8 S5 R
FHLHI N 2.4 Fios. AT, userl E4F Iteml. ltem3, user2 E4F lteml.
Item2. Item3, user3 E4f Iteml, w75 lteml A1 ltem3 AH{EL, ALK Item3 4

Y5 FRIREE R Iteml 1) user3.

(2.13)

PuizR_u+

K24 ZTI0H BT RS AL

(3) FE TR P [F) I 5%

ST P R SEHERE S, AR A e AR R 2Rt b, A RILAR A2
SIANGEit s BAR S TENS i 4E L Y -0 H VR HEAT A AL U 2R, IR E
PRI AT HERE, EREE BIRTT T HERE B E . W LR 0 TR
PRI TR L SRR A A R R SRR A 45

IDNE SRRk

P MR, R0 AR PP RE TP ISR s B G &, T
ARG R AR N 7 FAE T, MR TR BB R HE R v] DA R R, AR
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SRR AN ER DI 7V o O VR M 0 B P A AR, T DU A b el 55 e 7
SR, RERETE RIS [R] Py 2% o) W LU BOE AL . (E2, BESE P -T00E oy
B O P SRR OR P RN H B AT R, I S I 4 R S
AR AR ABACER PN A o

2) BT RS R ALY

BT R MR R, RO SEARR I PR VT 20 1 4 3 SR 70 e o
HIRR A, AR R BLE R . TR I A (2.14) B,

Rk = Pmxn * Quxic = R (2.14)

Hr, P fREH IR T AR, Quui ARRIH IR TAERE, Ry AR
FURIIRH B0 RIFERE Ry AR TINS5 (49 B A H B0 AR RE o 1207 i
Bkt 77 AN A B, SRIGERE OGS B, $em T HERL R, B, HEHL
Rnl R 2 B B RHAME B

3) ALY

RRBAL, TR P A% O AR . BT A P ekl B 5 &R O
PR, 5RRIRRS A B iz A B E B RS RIS E T R A
BH R E I, B AE D RS T, A EEE A R R AR AT,
ABEHEAEN R T, FUE— @R LWE TR 7. T
REW DRI MRS LI 1 BE RSN PN Rk, (H R To S B FH P )
LR
2. 3 =B BERIITEM T

KT WU RPN FE bR, AR SCAd AR EE (accuracy) X SCAR 43 7Y
BEATPEAN, AR (2.15) B,

F+N
accuracy = —-— (2.15)

Hrb, F RO RERNIERRSCRN L N RoR 73 RGN TR SR
L T WS B SRR

HEAE R GV PR AR AT AR & B DR A7 RGO, W] 20 9 Tt v
Hi BERT TOP-N HER P S HEREFR AR Jor, 00 A B8 2 U T Y- 3 15 552
W Z AR ZE, AT 70 A4 RZE (MAE) MR ZE (RMSE) Fifl,
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(1) PR iR %
FEILHRZ T E R A A (2.16) Fis.

. r .—r .
MAE = Zu,LeT ||;|L ull (2.16)

Hor, r Ron ST u T H 1 RSERR Ry, 7, R HER IR
T ESy, T Rom RS M F P B H -

2) BJitRiRE

BT RRRZ R I 250 (2.17) FrorR.

(r—F )2
RMSE = \/Z“"ET(ﬁl i) (2.17)

Horp, o RoRREE R u X T E 0 BISERRIESY, Ty A HERE A
FIT P23, T oA i B A F P B3

FAh, TOP-N HEF 2 52t 2 H AR P f R 7 R, A6 R
Precision. #[n13 Recall. F1 {HZ50P0F645.
2.4 KEINE

AREEENA T WP KBRS, HY, VEAHHT T PIAIG
GHTITIR, R T T R S R T AL S s R R R
o AN THT A BT ORI DA B b [R5 i = R Uik, Hh &
ST T U R BE =R R VAN R, AR TR P ES e, BT IE
PRI E RDE 8 DA S RE TR R P [F) I 8 . )R, 04 AR AL 5 HEFE AL X PP AN 4
PREAT AR 6
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3 ETRHMNELITLERS

I A I, AU A . WA AT i DL P s, i
S 2 T S B AT AR, SEILSCAS B R AL, AT IR B A s
o DRI, R AT YA 15 I ) B T A T S5 o A ST M S A 428
ISR 1] A7 A% DA 5 AR T A AT S8, 5 T i S
VA 1 A
3.1 BAXRE

I RO TR AR 3.1 BT, A ST i SR Tl

53 6 A,
illﬁﬂl.

BEBCCHIE B

ji
&

A

Al

N
|

v

R IE A

L o] wmpri
]
4175 53 ¥
]

\ P RS \
I
n

i H 1 A

2R

I

K31 A AR
DYR 1 SCRRITIALEE . 15 et 2l SO BEAT IR B AN i e S RV A AL 2,
SRIG RS HBEAT JpAm] . TAPEARTE . e Rids IR A AL P T AR
DY 2. SORGR. 1 S A ] [ R AR SOAS BRI ] e o ple ) B, AR
Ja TR RHBEAT R LI 2R, LIRS
DUR 3. MEEERRTE GRS AT R A SN THHT Y IR ARE, R
SR Jak ] i
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DUR 4 PG RO . SRICCA R ], R L 5 LA ] i
BN, IR A S AR B R SO-PMIL 1 e A1 Jim] . b4,

FET LDA TR AL P2 SRR 5 17 R B AT S, AR AT R 8 1A i R 7E
% 5: AN F At ] #L o YSCEEFE B 1A 1A i DA A I 3 AERAT A X 4% i) 1] L,
HEAT N LARiE, X B sk T 56 3%
R 6: THE U IS5
&2%@@&%%@5%@

3.2.1 1ERkASLRYDE

AT TR R 17 ] S R R A g FR R 1A B DL K
5% FH 1 ] B ZH B

(1) BLflif ki

AL 17 Ik ] . 2 G S RRURR A 9 28 B A B AR IR P R T E M . H
AT, BUA PR BAR S HE 51 HowNet, &7 K% NTUSD. KiEH T K
T EGRVC AR . TR TSING %5, At xd b B i st N TiRA 54
FE R BRI TR, K AR A R RE AR DGR R A B, 5 Rk 3.1
IR o

F31 FAERA

155 IR 1 24451 TR
AR B mfE. T 5567
TH M T, ME. HiR 4370

(2) ] in] i

e S T ] S 355 R ] ) AT 75 el ] o Ly, R 2 SO 1 1 S i
AW, EASEA AR AR B, “FLHRRIRIEA 537 A1 “ LK)
TRRME A AN ISR IR 7, A SR AR RIE I K RIRTE A E XK, 11
HAGRBIA SRR, ERREEEEEZERRK, & HHT— A
THMAIFE W RSN 2. FTLAE BRSO Rl — 2 R, &
Ao g TR e . AR SC S BN HowNet ] ] B, R4 1 3] B0 A [ R TR 37 AN
Al AL o Ak, 15 58 1] SCAR R IR PR MR K. B, “ FE WIS
IR CBRAERCXFERIKR” B “ AN REA B XX SE KR, AT
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AR RFAER 21 A7, HE AR R, AT — ARSI, 5%
IS R TS = 2 U RIS B W B G 22, UG IR I 2 tH IAH
R o R, 75 WPE SCAISIE AT P f NI o B2, I RR 1]
] L5 AR 3.2 FoR .
2232 i

FEZ 5 41 W HE/ A BUE KA
most Fior N 69 2.00
very ¥eAh. Hr 42 1.50
more b, ik 37 1.25
ish iRk O 29 0.50

insufficiently AE. —HJL 12 0.25
inverse B’H, A 18 -1.00

(3) 2% 3a] i
BEL VPR SOAR R UM IR, Rkl T HiEl, FrbAss 58 KER M4
T . IXLE R 2% HITE K AR 2 CA I R S ANAEAE R, PRI Ay 3 o 2% 1 ek im) it
T ARTTH IR 2% ] T B A L R SRR R B R IR
i), HOAIT 3 AT WITE, 455 5E 3.3 fw, DAGAE ol Bl kb 78 .
%33 ML

175 IR %541 R
TRk 1 call. omg. skr 36
THR diss. ARHMET . L0 41

(4) {5 F i 1] gt

{5 P A S, AR TE SCA R B SRR i, AELR KT 3T SCAS P 156 S A 1)
A B A AN E SRE . B, “By7. 7 C BT SRR E. kT
15 FH V] ] A SR FH AT 0 7 152 A il g, 0 SCACHEAT A FR I, K b 4
REHPATION, I IERE A, DURE S SOARESE 15 B A A DG 3] o

3.2.2 BRIAHMRR

SR SOARE OAT, MR AT MERA 1R IR AR SCBE . ARTT
Rl PR SCAS, e ] it 2 [ 2 52 K. TEL, PR X 5 U ) SCA
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\

REATR IR, 75 MR S B 7 SROG 1 Jr] S EAT 0 8, e R BGA AT
B2 1 AR A A B HER 1 o D, ASSCE I 5 b 17 s BLAS S 54 (SO-PMID
X SR ] JLBEAT M, TR T LDA = RS AR 08 SCAR 14 175 IRl BEAT il
PRI S kb 7e,  ATA O SRH SCA R S & . BT SO-PMI 5
TRH AR 3.2 Fow, RARal 5 5 AP Ik,

v

SCARTRAL B

ﬂ

\o

175 J8% 37 FHL A 7 J ]

T _—
1=

Ay

—

] g

AS

Kﬁfﬁl 1] = \\
\}7,\%ﬁi]i%}i/

3.2 SO-PMI B HEA AL

AR 1. K5I HowNet 15/ ML, AR AR S, ROEH T
FEAARR EAT &I L, 15 2R e .

AYR 2. KPP SCARREAT 73 )L 3R AR AR SR AL B, WO A

ABR 3: NG FERNE R L5 AR SO TR AR I R 15 B R AT ELoeS, DU [ )
1 BV 1] o

LR 4 AF BRI S EAE R (SO-PMD Hik: (nast 3.2 fiR) AT
1o IR B9 . SO-PMI BLVEZAE s W HAF B (PMD 503 (A= 3.1 fros)
() 3k b DLIE m) 75 BR 11 (Pwords) 1471 ] 45 8117 (Nwords) Sy 3 i,
A A — N wl 5 Pwords (1 £ BAS B2 wil 5 Nwords ) 58] .
fs RO 45 30— A2 qf, S 22 (/N wiL 15 I a1 SO-PMIKw1)>0,
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R w9 IE T R, 75 A S i

PMI(w1,w2) = log, (:(‘(A‘;Sir;fz))) (3.1)

S0-PMI(w1) = ¥pwepworas PMI(W1,pw) — ¥rwenworas PMI(wl,nw) (3.2)
ABRS: AT .

LDA @iy 32 BB A SOREE R T ERRIR & 0 A, B>

Xof AR SE BRFAE IR 0 Al o DRI, B 3 AT DA B SR ME 2R 20 AT, 0 SO
PR IR G R MR AT, B 8 P )7 A SR R v A A
AR P ARRAR AN K] 3.3 Fi, BART 48 6 DR,
AR 1 BRSO WA 1R — NS0k m, b m IR MTERA 734
IR 2. MRKEEREZREE L, X SOR4E W 95— 4R 30k m 2B “Doc-topic”

PR 3: X —F SO m A U AL “ Topic-word” 734 @.
AR A NSRS m [ 0 Ak AN FEE 2, BNz O S AiaE—

AR5 i H Gibbs TSl
DUR6: HthEiR.

on ®
l
0

O O

M

K 3.3 LDA TR AL
3.3 XA
SCATAL RS R4 BT B BERTER, HR e SOA T AR 2 B 4
B2 AN EE BTG 508, MG B Ir fHErf . SOk

28



Y PN 2 1 e S DATe B TAELIR NG B HT AR B ML HER BF T

AL 3 B SCARMTE . A0 TR RBRERT . SOR RS,

(1 SCAMTEl

SCARFTEAL, X PHLSCAR PR TR TR EEER . ERESCARSE LE
WA AT N THREAL AL B . BTLL, BEATIE R0 Mr, 1 SR SR AT FLE Ak
W, BFEMBRITR TR BIEERER. MRS EE AT, &
AT B W SRR 8T 5 Be o0 Hr 5 AL B

(2) 43l

X SCOCARAT IR IO, BRI AT 0, RUR ORI — M A R
SCHYR o H AR I 504237 THA NLPIR-ICTCLAS BB/ i R 48 LTP
Ff. Jieba 7riA%E. HAr, Jieba 7032 H python 15 5 %S 2R — 07 43 1Rl A
e, FURp RUR SCRF =Ml e RS, U & 51 3, 2 T
SZXGRE)in TRZ —. B, ARSCRH Jieba 73180 PFE SCAR AT 7017 AL 3

(3) i tEbRiE

W EFRVE (Part-Of-Speech tagging, POS tagging), &7E 73l 45 B K Feat B oA
P G — MR A G IR, FLAE R IR S 1R B e 2 5 B 1
RAIMTEE R . AR Jieba 43100 7317 25 AT W EFRE .

(4) EBriE i

FEX R SCCARGMHG, AR “ 770 “HY7y RN SRR SCARMR M R e AR
NEERA PR, 7 RO S AR, ARG, R b
B, TERHBONTEHE, &85k AUEHRZARFERIRE, &
oy 45 R AT HO, NBR A FAA], DR B A I A HAT R e S

(5) LA K

HAET, BT M6 iBiR SORRITERIZ G 22, 9 48 5 1) il 2 1287 1
T, A i ] SRR R AR 2 AN BE 8 A L 2 R U RINTAAFRE . LA,
B JER] B ) SO 7 SR RN R R S AT B e, il 2 N TR
A TR SRAS BRRIGIN T N TA . Fe T 2] SR R EEA TR 2
ZHINTEABRN, HHAER, A VFEEOVRATIIBR DK% CRE
IR FIRINL A 5 S FEA LT JUA: BEHLARA (Random Forest). SZ# ]
B (SYVM). #Z#[HH (Logistic Regression) 4. M, AHEL T HAh 255
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2, AR AN T A N R . AT EACKHTH R, HARE 5 Ry
ESE s, M APl S 2Rk DI, ASCRAE 8 R T3
AT

BT R AR R AR LR PP IR T I R AL R BN AE & 3.4 P, BARw] 7y
N5 AP,

IF 4

BSOS B

v

glEa =t MRS AN

i

SCARTRALTE -

v

A GEHLE

!

KRR A )= 5 AT

A

v
Iy I RE VI

!

Lok
K 3.4 R EA R

AR L BARER . RF PRI ZEVESOR T0% B N IIZREE, R Y
30%FE A MRER, IO R etk

AR 20 SURBITALE . B SR A A SO AT I B AT 1 S5 ALV A AL BE
SRJE X AT o in] . EMEARTE . EBRIE R SR AL A

AR 3. FPAETAR. A0 ] ) EE A A B A SCAS AR AAE 1) 2 88 Rl 1) B T
X BT BRI 25

AR 4. WSR-S VR .

ABES: PRI
3.4 ETFiRs#pESIFRERS

3.4.1 & 5ZE
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FE T3] K SCA T AT 73, R A R AT R T ) VI 4, T
Tl A, 4SO NG 5 S T T ESET IS, 8 B A 45
ST STAR () 175 S o

S 75 A )y SE A AL B /N SR e T 17 A 5 4 5
TR il 002 P S PRI, e S AR R L % LA A
ARV IR, R B i% SO AR (K A o ROk, A SO P T g 1R SRR
BT (AR 33 FR), G SCAR T R RS B R R, BT R
P L A 1]

F =Y [f () T )] (33)

EAR (33 1, fO)TRH | MEBGAN, a,ZRH | AR
RSV BB, m A0 n A BARTRES | AN IR S R AN SR SO A i e
i (A4
3.4.2 iHHER

(1 Hdm ki

ASCFE R SCARBARYIR B “5UR-RBE” Wk FiF e 8dE, L “=
MEA” ], HVRH EAE R 3.5 B, i R4 e s of-- )\ R
H288, LLCEME AT CTRUKIER, “TIKBER” % 36 FhEA MR AR e
i R DNk R, B P AL PR PRIRSCAR S AL TS H IHEEE BN
U PN E =R SRR PR SCARBEAT 20 IR EL, RS 15284 S5 PR

EEER Ak Ak

9455

9.147 7

s e 9 8 %

TEPHRER LEINRIFY)  BEEG00)  ILAEF60+) EF(100+)  EHFO3H+H)  FF(1004)

i
4
i
i
]
!
o
)
i
!
B
#

=87 [DHES o mEmtRe AARRRR
s WEFET, —ERTE, BEEERTEN, e, SEnETE BRI TAEAES, BERED! FeE
Eads, #He, ERTEES!

35 HiltE R A I HdE
(2) CARTALEE
N AR R BRI E, SR M TIE Y S L, SRR, B,
B IR GG HEE T AN S B AR Can ERR, 65D SO BEAT IR : SR,

BR
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XERPORA GLASD AT SEEATMIER: B =, XtFE-—H & e E RO
BEAT MRS o B 2R PRALFR IS 1 12743 64 R, BEATACBR S 708, B0 4h
Nkl 3.6 Pron. Bk, JEIEEE i SCARREAT o3 AR R, A AR

Kl 3.7 Fw
AP& 5 iFig %51 BxHM

Ak 2 KRER—REER, WRSEFAFESIT T, HiXEs FoKBHE TTRAR 2f 2020/2/28 10:41
ETER 2 100EE—FHIFOME LeoZ —RRETRE AN, —SMARKBK EXHIITER ¢ 2020/2/22 12:46
BIEmAE 5 0 RAWRT, TEEN, ARASEN, MEXE, MIEENEEE 17/5002(E 2020/2/14 18:05
Gk 2 SHERAH. BN EREEES, EER 7 —FHIIKBNK LR 2R 2020/4/1 12:05
BEHE55 3 IRERER, BA—8, ZXEAMN, WE—K, —HHEKARTEE 500g/8 2020/1/16 1:09
HEE 5  RFRK, BE, THEAH, BANRER, B, WERSTER 24M5PRE 2020/1/10 11:45
kg 3 N, BRETH, IREE— REAZR BB 2020/1/9 21:29
JHrkd 2 ET7HEN, BEAN—h, EXAFEMN, MAEMA—HUREXKEK EXHIITER 2020/1/4 17:39
JHkko 2 iTHa%, SE%T—8, BrEAAM, BT —BREE KBk BEXHIITER ¢ 2020/1/2 20:30
133#4+44552_p 5 1u$§ﬁc§, METE, RIF ZMEE 5% 2020/5/16 17:18
P Ewzy 3 mE— STEWM 5008 2020/5/16 16:48
jd_448077700 1 Eé?’&%ﬁiiﬁu*@% PRMISHIeL,, IREEEHER T KER BFs5H 2020/5/16 15:56
)L 4 IEGETEMRET —55, MRRERR, AFITH—SaRHTER 248rsRER. 2020/5/15 18:33
akF*g 5  Rabe, BEOWESE, 1798, HRE, T IRE=3 250¢ 2020/5/12 16:43
JHEET 1 FREEMR, WBMH, THE, THERT, EF FoKER THsH 2020/5/12 15:12
jd_good2016 4 ERABHEEZAMET, B#MEOD, IERTE; ﬂfk%a*%ﬂk@% EXHIIIE 2020/5/11 21:22
BAA 5  MAEMBRBEA! HNEE mMAEKSRE, F—OIKMAER 25HRRREE 2020/5/10 10:58
—®m% A 5  MNHKESORYT, SOMFIRET, BEF ZMEEFILE240g42 2020/5/9 13:09
Tkl 3 BET, OGRS, RERE, 9% % R#@AZR R&EsF 2020/5/7 10:14

K36 SURTIALHL,

SZ1¢(F) RHE) B/RO) §E(V) FEEN(H)

x 7&K/ —fe/m Eﬂﬂfn 3 /v “"fn ﬁﬁ';’m E/d /a7 Ml s Ax ghi/d X/ =
/x 100/miR$ n—ﬁ ;ﬁl _t/n mﬁm—ﬁmﬂ'] Z /%( » fx —@/m h/d
75 H/a de —Rg 2 x Bz /v B—1/n ﬂ Ii/n f/d ;\H:,'EEJV T/ul 3 /x U\
/v A /m =-/q f’uJ / * /n 7J<x@./n 7/l 40f'm %4%1 LE/C /r ko, /x &R/
TE/V Ml =N/ ld Bz, fx Iﬂ*L.\/v 1 /x N
/x 3:\ /ns R (Al , fx Jl/d BEN UGN, fx @,;é/v Rize &M B 5 /x 0i$h/m XEBSm
l‘i”/n ,Fr&z/n ﬂf/d T% /a Wify

/x Hﬁ S fr U\ /e LA/I i /m 8§ fv T ful
L ki s /x BREE/n A /c%/mﬂﬁ/h’g!a Jui B
e EL N xlTa R Bk, e B4 ﬁ/dx% i A fugﬂieijz/zﬁl@

o /%
/x i)gf’n it J’d ﬁljﬁé’v m/I;J s fx ¥Fa Kfa —8Mm, fx B3RS BB B, Sx BoEm —f5a , fx
/¥ o
S ANy ; Jx TiB/a B/ fx BT/ M1k B4 By /5 By B
/x ”?ﬁﬁ/n %R/ 3 {a ): fx it ngV 7 E:”xaﬂb Efc EIch /x PR M ﬂf LJR/ 3 ﬁx _tv /t %

x M/t e By, S d f M I =/d S X
?3 v /uz UJ:'E!Y /x ﬂLl)\},c ; %?A/a y x £ 7‘Cr/1aL, /x /‘F/n: %ﬁ\ 5 /xngﬂx;a ¥ /x]_‘f;l’ﬁﬁ

D Hf. n E/a %/m./n A /x
;vﬂlz. ) i Z:%g/a ) ; S(.pn _ﬁﬁ/‘
/’x %/v T/ 'Fﬁﬂﬁfm ; RE 7@1 —ﬁJ/ /x ﬁl}*/d ﬁ/v /2 B/i , /x TE/e #0/c

EBm &
r —{n/m g /Mm %B/d A —8 o, fx —5/m %‘B/ Asifa 1 /m
ﬁ ) @EL Fe sl r Thi— A58/ n 08/ el fs BB/ B/ e/

|a‘|/n a*]zuj U}EE/n éz //r D/}@%ﬁe /n§ B}/d -r !/t =y ;?1/%177 T %n é; ngdu j//'vlT_}/ulfﬂ
uj 25K/ WRiEMm - /x N L1 =
fﬁﬁgﬂfnz o /x HRI/A %EEE/V Ej/uj —MR/m J’%é_’fnv,mlx %fd [Bl/p lla?z‘f/nsn%fﬂﬁfz J,_v:‘fg;'vl_, /xn

—:"Fﬁ.Jf‘v
Bl 3.7 SCA A SR AR
TALER 5 1 12743 Z5VFR AR, IFVFA 7349 %, T 4268 4%, ZEiT

A 1126 %, WKl 3.8 fiox. BHEITAL, FITFSOARK) & ECh 33%, LEEECR.
MHE— B R, H SO A I TR U S R . R, R
PPSCARHEAT 7328, AT 0 R A 3 A S B L BF o ZE VP,
TERVER AN L . ASCR A BE T ORI R 2K, ZHEENEES
B, PEREVEAL LA 4y KA Rk 3.4, K 3.5 FIEl 3.9 iR
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K 3.8 fF. . EWECALE
#£34 FESH

2 ZHUA

Vector model Word2Vector

Penalty L2

Multi_Class OVR
C 0.8
Max_iter 100
# 35 BARPEREIEAL
R iRTIES Ry o AL A

AL IR H 70.25% 4268
AL XEAE A 71.72% 4268

SCAGY RIS R 3.9 Fion. Hh, A RACERE B, 1. 2
FRAZEVFICAR, 4. 5 RaRNIFPRISCR, 3 R NPIFRISOR. 4500,
PSR R G A PE . AR ZZ P SCAR IR 20y 943, 1965, 1360, 1Y
ELA 3l 22%. 46%. 32%. PRI o P SCAN R IR M 40 M e RO 3L, i
IR LN 5 G I I VAN ZE VT SCAS KD 78 BN R PP AR SCAR
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VL N e S VAT HTAEL IR
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Ar FH it HELR
|tttz star3 WREXKET, BTN, BRSAaMEERZAL,, TESHER 1
TEAEES star3 PR, MEXDMEDRREGS ERKRH T, 1B 7 IFHE LA 1
THEE star3  Hit/, RREEER, XEFRERXLE, MBS, BIET, BEELHE. 1
Took star3  WREEFRHEFE 3
Tokky star3 HBTHAEE, FEFNMIT, SMXE, TeHRF-NEWiERRER. 5
okt 5 star3  DURMAAESEE, T, THEETEETMGM, THES 3
Jeerfh star3 RTAHE. BSPARIGRE, BARIR 3
Dsz57 star3  BRESSER, BRELR 3
14 star3  ANF! BEMEE), ERETRH! | ! RiZERERAMEIERETET 1
Hekrtala star3  ATZBERAKEZEN? TRZEERSEREMND? TRERE 1
i star3 B —, BEEREHRAZUE, SOARETHEN 3
CETTe) star3  AEWEIT, RA—&, BEEMT M W0E, BEE 1
CHk+9 star3  XNRILEAE—RARBHNT, — P EA—KE, BRHS, ORE 1
jd_138639fym  star3 COFFSHE, REFEHE 3
—#ikh star3 XEA@A SR 1
XFAD star3  CORVE S8 3
kg star3  @ETLL, FHETE 5
e = =Ty star3  —RRARIE! TG EWFRET . 3
J#HHE star3 XHEARBRZEXTILRT, OENE, FA—R, TRAOMRR, BEXER, ZRERREERER 5

K3.9 HPFICAR AR

(3) A 7= i A ie] 90

1) 3T SO-PMI B3 B4R 7= il A3k 1] 41 e

TR S AR R (SO-PMD B3k, 19 21 AR 57 b e i i g, I

8 53 FR B AT Y B A7 ] iy o 25 SR an & 3.10 A1 3.11 Firass.

XHEH ®EE BROQ ZFFNV FEH

Hj 18.697722692936168, pos, 2, v;

ﬁiéﬁ,21.506283262142016,pos,2,t;*3@'g,21 434790945263214, pos, 2, v A
1{8H, 20. 78113402693612, pos, 1, n; ?5 19 527797691493856, pos, 4, n
?% 18 987229310131152, pos, 2 V3 ?£%gﬂ§é1232?g%g?gégigééﬁz’po; 2,vn
, D08, 2,V
f

8.112760192215013, pos, 2, t; 1&[, 17. 52?797691493856,pos,4,nz

%g 18. 335152613551458, pos, 2, v; {RbE, 18. 112760192215013, pos, 2, v

7. 205869596606494, pos, 2, n; ;EE% 17.112760192215013, pos, 2, v

jﬁ;% 7. 357872690051543, pos, 2, nrt; i/ §_ 17. 26476328566006, pos, 2, a

E% 16 542835190772698, pos, 2, nz; np , 16.627104347655468, pos, 1, v
%? 16. 527?97691493856,p03 2,n; n 16 52?797691493856,pos 2,v
j i, 16. 527797691493856, pos, 2, n; éﬁéﬁ 16. 527797691493856, pos, 2, a

1A\], 16, 527797691493856, pos, 1, a;

16. 527797691493856, pos, 2, b

3.10 F:T SO-PMI FRATHE AR K 1A] #1 4

Y REE BRO) ZBEV) BHH
r‘*'x-’*‘rﬁ,ﬂ 543508463061486, neg, 1, 2; LTS

, 21.391681540871737, neg, 4,1 A

EB, 21. 578794578002153, neg,2 n; %, 21. 549101835654195 neg,l,n

18.849725786381217, neg, 3, n;

2

6.384175255411364, neg,l V3

mﬁ%mﬂme{mw

E{ 21. 283339793805517, neg, 2, v; AL, 19. 964218524206288 neg, 3, n
b 18. 473993948907925, neg,l d
18. 335152613551458, neg, 2, n; 3% 17. 982391039489258 neg, 2,n
£ﬁ§i 1?.849725?8638121?,neg,2,v, ﬁﬁl‘l‘ 17. ?9053?152318088 neg,1,a
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