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comments analysis based on sentiment analysis,
semantic network and Latent Dirichlet Allocation

Abstract: With the prevalence of online shopping in China, consumer has paid more and more
attention on online shopping, which at the same time, brings opportunities and challenges to E-business
such as Jingdong and Taobao. With the background of challenges, studying what people virtually think
based on data analyzing and mining plays an important role in improving the quality of the products and
service. What’ s more, the study will strengthen the competitiveness of E-business. Therefore, in this thesis,
some research are done on the products comments of three different brands based on data mining.

Firstly, in order to optimize the comment data and enhance the ability of our model, we pre-process
the comment data and stoplists filtering by using python, and utilizing ICTCLAS to do word
segmentations.

Secondly, in order to analyze the information of the comments, we choose various methods to
establish the data mining model. First, deep learning is applied on the construction of Stacked AutoEncoder
(SAE) neural network. Then, we utilize the ROSTCM6 system(building by Wuhan university) to build up
semantic network on account of favorable and unfavorable comments. Finally, combined with statistical
perspectives, we establish the Latent Dirichlet Allocation (LDA) model to study the information of
favorable and unfavorable comments.

Finally, the above models are applied comprehensively to analyze the comments from different
perspectives, which can discover the latent information in comments. And we do emotional tendency
analysis through Stacked AutoEncoder (SAE) neural network model. furthermore, semantic network
rebuilds the relationship between the valuable high-frequency words. With the help of co-word matrix and
the comment directional filter checkback, we attain the strengths and weaknesses of three different
brands-Midea, Haier, Wanhe. Additionally, combined with statistical perspectives, we apply LD A model to
study the core concerns and their attitude from consumers on three different brands.

Key words: comment data, text analysis, Stacked AutoEncoder (SAE), semantic network, Latent

Dirichlet Allocation (LDA), information extraction
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5RBREARIT R o (ERAEIRID N ZE IEA R s, FRATIEAS S bR A8 M Ay 8 15 %t 2 ) B
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MWL, WEROA, ERFONREE, BEETREL, Bl a4 (a4 2 A R
JERIMPZ 2%, B2 2007 SFIRFEEE I HISEH, A b MZ R S ENES B BT . M H 4
B At J TR B o S B AR vh — R e S 15 B LT IR e 2 I 4 B 5 1

MR G 22 90 2% 2 — A 1 22 SRR F 9 A e AL 0 46 . e R B AR R HTZ 2 S AR IR
Jrids CIERZ R AR T 7 B DA BRI, RGN B didds, SRR
—Z B AR IR — R B N, R AR, TR SYM, SoftMax 4%
%o BRIDRREN T35 N RIVIIR IR B AR 22 I 2% OALER, M IRATER G — Doy Kas e, &)
DA BP MR 2% i) AR, S LR OB BA T2 s IBLE,  DUIIAS 21— 70 RUERR 3 S 47 AR X
EEIEEEEAIRE N

FERMIFIR WL 5, RN R ARTE BTEIR R A I ZRAE A4, 72 MATLAB T~ , I HIARVELFHI I
ZrA (BRI 2D Y 2Rk X E R b N 2% (SAED, R ) B HOR o ST IR BURFIE, I J54% Softmax
rRA R, IR SR I I ZR AT RO R R IR A R
2.2.5.4 &S T

2 SAE BIRIZRGF e, BRATE T AT EEAS PRI SRt AT 15 Bt 17 3 A

2.2.6 FTIE XM RIS

AL A PR U4 DL K LDA ZE 85 Mt B 5 VR HEAT HE— 25 1 0 b, 035 4% 7= W ko A
Bl BT AR DL IR I SE R R A, FELE A DL AR BTN R i B OB R, XA T
B, % E R AR R — L2 (R B, AR S48 7 VR R ok R A A R T IR S
AR, 1 LDA 328547 77 1008 ok V15 VP8 4 o A AN RPAE 1l 7E T 7E 5 R o A I 0, R
A3 3 FE R = 5 B R OV A R VTR AL

TR TRAT R T8 XML )77, X850 Al 32 B8 = Fh i AL S B . ZE 0P SRS
P 2B IR S8 1], 25 B SRR AR FE DL S VP12 5 [m) 7 12 [0 75 o8 58 ot PR 1 70 A
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B EMSRAR, HARgRs 218 5 R AR RIER, Ll A #5171 B E%RE A5 B HIES KA
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T IAR 5t _E 7 A0t A2 Fh IR SCR AR A AE o AN (R R R] T 2R ) R i S 2 8] it RO A AE T
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T3 A L T 7 VAR AR 20 ) 5 S B I B R . BARAT IR R R
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OMBUET P, I (ZEVE A, AT IE N2 RS 5.

D BATA] DL A R AR R AT, B =D B R T A S D A B A g5 R
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AT 70 U B 22 VPP AN SOAR SORS 2 (R VP SORS R s N AR AR B SCAE” XN Y, B el
“HREUESIA 7 PR SR DAL “IRBUTHRRAE”, AR RAE S 1 R 3R, RGib R E
ZNAE N NANERJE B S R IR, BATRKICR S “HEMZ” 5 “ A3 NetDraw”, 85 3HA T
PR T LR VR SCRE T8 SO B LA BT R4 B il BEAN SR, FRATTRT BAAZ 3 NetDraw “E Bl
S 2% S5 R P T s DA sz 2 AT Sk ), O 1T, AT R EIERE T, T
P th 71 SR B AR R IR 2R, 2R AE A A xUs SO SERUUF VTSRS I8 S 2% [ AL 8 s 7
XF ZEVESCREBEAT FIRE 3R, A TR AT BIAE N O3 U2 1] . =i =R R S Mg & A S 3t
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SR A B Rl “RPEIERE TERD SIFIRE Rk R A, A IE AT BEAT A SRR T -
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FLRP R 3 A
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MRS SLIMEHITETF IR, S FEEAY, K UK BRI REE A G 1 A
W, [FAE SRR R B R ADR, TR T AEAK BT 1R 28 A i B P 6) T3 — R AE 1 17 J&
1) o LDA BRYAE R H i —Fh R, & T I8 M B 1 A e 3 R e AR
2.2.7.1 LDA EEEBINH

TEAEIK R 58 55 ZIC (Latent Dirichlet Allocation, LDA)J&H1 Blei 2 AAE 2003 4E4 H A4 ik
AEERR . AR, BN — RSO R — MR E N MR B 7 A T, JF
MR R DL — 5 BOME R 7 HEANENE 7. LDA BRI BRIy = 2 DU THE R T, 5 SRy
(D B (2, 17 (w) =285, BB SO SUAREAT A, FOfEan s (a] [ S AR AL (VSMD A
Bo, O TMEEEAER . B LDA FREIAY, RRASIS IR A A T TE R, T AT A AR AR
H I BB A SRR 1]

LDA HERUR R 48458 (Bag Of Words, BOW) ¥gfg—ia SCRYAA— /MM &, M CAE
RS T EBENEFER.
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d = (W, Wy, W, )« BT Ve % D i M VeI, 2 D=(d,d,,--d,,) - M
VAL AR K AL, B8 7, (=12 K) . ida Fl B AKFLE RSO ERSE, 0 LT
RS IS TS H, FRAES S0 o 1 Dirichlet JEMa A, @ AR7E LT 0L TM
(5K, HCRMEZEL B 10 Dirichlet 265405, LDA BRI &l:

ﬁ ?
¢~ Dir(f)

z ~ Multi(9) N

@~ Dir(a) w~ Multi(¢)

20 LDA #EAY 45K/ 5
LDA R AR 58 B 5 P8 1 oA % — € LI BB LR S TR, TR & EEBIIRMN Z T4, 12 9:
Z | 8 = Multinomial (6)
AR 328 Fh V2 v i 2 AN )L — E L BNR S AL, RS IR IR Z I, 8.
W | Z, ¢ = Multinomial (¢)

CEVPIS O P TR LA W, B
K

P(w; [d;)=> P(w;|z=s)xP(z=s|d;)
-1

Hrpr, P(w; [z=s)Fmidw, JBTH s MEBIOMRE, P(z=s|d;) &R5% s M EEEITFR,; P

2.2.7.2 LDA Rt
LDA #RNZH 0 « @ WM THE 8 FH Sy /R BFRBE SR K% (Markov Chain Monte Carlo,
MCMC) [L]5832 B — AN Gibbs ke, FIF Gibbs AEXT LDA A AL T S Ml i, #kHE N

P(z; =s|Z_,W) < (n,_;+ /) (insv_ﬁﬂi) x(n,_j+a)

Hrp, zp =s®Eoniaw, B TE s DEEAMER, Z_ FoR M aiarsR, N, R A
i Wy S BT 3 2, RIS N RN A E SR d i o OS2 80 8 2, T

R EaEHES:, TSR RN W, 1 Rz P A SR 6, Bz R i 2
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TS A BRI 6,

¢s,i = (ns,i+ﬂi) (Zns,i +ﬂi)

K
‘9;,5 = (nj’s+ a,) (an’s +a,)
s=1

o, ng, FoRi w, £ z P BLEREL 0 (FORSORd e R 7 N

LDA FRMAIESCARRA . EBZIE . MBI TS TG ) I IR, AR T H A 3 A
B, HAIN TR SRS A, Rk, BEARIZARE R, ARSI ME IR Hik, B
— PR, RRERMIGSCR, BT LA SR, TR TAREL R,
WEKENTIRESE]. F#, LDA EREAIT] DU R Z AR . Flan: EHOKERITFeT, )
oA — RO, Z ik mia A sk < T iRy EI Ok, T PR Rt A,
S FAIK A B A AR B0, o SR B M 3R AT R S vF AR IR T, R TEVE U R, AT TV U
BT AR P R L. G2 A LDA R RUREAY, T DARASHAVCAE F- R e (e o A, R A S
— i )& TR E R, ORI T — A RER AN [H — 380N AR, R 2 R AR
.
2.2.7.3 1ZH LDA #AGHAT AT SL IS 2

FEASCR VPR R SRR 7T, BP0 b ARV TE R RREAT 29, VEIR B REAE i) 2 AR
MR AR & — Bk 3, BNPFeTh#EEE— A0 B4R, BRI, RIS E £ 2 2
VURTAE AP F8,  JUX — 7 3 AR AT B A2 BN IR TR I T R FEIX N E R Bl
SR I 1 4 R T B A A D DR R AV ]

B, AR LB HTE A RIS EAI T8 S RURMME DU IR RE A SCHE S UM 2% (11
IR TR b, A R BT T RV TE 4 BIEAT F2 IR A, A4S AN [R] 15 At )
F P o K A8 AN [ 5 T (1 S s e 0, JEECE PR I — MIPFE “BRMRS ZEMR 17, AFEAMATIN
MR 228, BTkt ede, HBEBEEs mdsh, ToAEE. XWE T, 2B
TH, WIFZEENE, BT, BIAAE, NERREMEE CERENI T, HRERERE
ks, EHMARKT, —FR2eRe, RS2 sh, 1 H 2R E Mg, SEHe.”
FEXMPFR R, “2eds 9k R« 228 il AR VF e R BRI fE NI E /. RIS, af
LTS BIVETE 8 EARFAE A O RE 2R 0 A A 0, SRVERTE R R “ 22 e 2 7 AR R B s “ 57, “AN G L,
SR A R A S MR, “HE

e, G BNV R b IE G A ) 1 R A, A ERRE B R, &
I RN = BMEREATHE R, ARIE TR Z, A AT AL £ A E N IR S T R ] 56
T, SRS AR R AE R L R REAE TR PO RE SR 0 AT B 0, 45 307X R A B DR sV ]
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BEATIEAMG T, i ORI R T, R PR 3 ST AR R A O E A U, 0 KR e
HEREERS o M1 B EEANE Ko ASCHRIKA & R HSE RS o A1 f B ENELE,
e a=50/K, f=0.1. MEENH K RMNGETHE F A H RN bR v 2R [6] Rt HR,

R4 K=50,

2.3.4;
Rt

A7 UL BRI, BUEBATREAT X 45 R 7

2.3.1 B m g R
TATE S6 0 M5 A E e T i 45 R, 45 R A0 R B R
Tl TREE N SRSB4 SRR

A UL = 1T B . S i U N
R | %1 # 2 ¥ OE
%
Midea F50_15A1 100 77.687% | 75.822% 76.75%
150 76.673% | 77.363% 77.02%
Haier_ES50H_Q1(ZE) | 100 78.808% | 79.526% 79.17%
150 77.613% | 78.798% 78.21%
Vanward_DSCF50_T4A | 100 69.479% | 66.612% 68.05%
150 70.929% | 69.908% 70.42%

FIREEIRAFELE 1000 SR MZRFEA NI TUIZRH BB, FITF IR SR A T B PHR AT 9l it A i 1
IIERGR, HAas AR B E R R I ZRZ L BIE, T SAE M ZEWIHE AR BENLILI, BTBAXS
TRUGEAET, W 2 KIEFRBCFEME. @2 RS A4, HiIZRERREHE 100 ML
I AL REFIIE B eI, Ty HASE AL IF AR B S A U3 2 it OIS AR (38 2 (U R
FEYIZREE LI RACR A

FEZANPFRAERIIGUT, ATRVE BB A B 3h = 2 0 KAE 0 M T, IEW A e i REIL 2] 79.526%,
R TR [ B A, I SAE RFAESREL, F29 H R Z HTE SUE B, TTIE BB 73 K RE ST
[, SAE BB ZEA T 2 A9 REAFAE AR B IE W (4 of, tf-idf RRAESE), R FRH 5
S BEERAE AT I 5 S L F ] ) B I b, SRR IR SIS AR Z —

A, ASCSZBR T3 R AN ZRAS R MU ZRFEA K I SRR, RSP KRS BE IR A fp it e, U
& Nanward PSR B R 32 R T 0K B BRAR (0 8o {ELRE 5 TEORE IR (14 e 46 R in] ) B A R f) e
M5 SAE B HREE 245 2t — 2 5Tt

2.3.2 EUMBHERS5T
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M ZEVPAE TR U8R, HERR—Lu2 Bl “IREF” M “2238” S5 1SR TS G L
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EXCEL 3CA, Eid BRI 7 IF KB WA 2 PR 7 20K 17 i BT 5 H A AE A I 15 2
MBATRIEREE R, “XE” AT sehbn BRSO 2 2ok Bk S ORS /L, XU A, H
FEAZ T ERRIER B AR EE “OKE” 5 “ 2% MRS MR T R, Ol K
5 g7 AN B S KE A R R ILKE B 223 10 % 75 T A e AR i 2R iz A R S
POREI— AR, XM R I — o] 5 Bt fE s A 8L (X HL5112 3 %)

@© “Wie b2 Ja, B bRSRAIKE B, BRRK. AR,

@“ L FRIB U T 3 130 TORY AR R T N BOKE MO RURKERIRTT T SR MR,

@ “I TN FE FHZ AT EARE S, AR 2. JCHR BT MHIRAE IR = el AN IR B I 3
HAesE FRAMAGERERE. FKPWZNERERE. mHA MK E MR R 7.

BT MR SEIRE, MRS EE, MW RER R E, HRIET A, ke isE
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