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Construction and application of the complex network about consumer

online reviews based on latent Dirichlet allocation model

Liu Xiaojun, Narisa Zhao, Cui Xuelian

(Systems Engineering Institute, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to study the relationship and the evolution of the consumer online reviews, this paper
proposes a complex network model with reviews as nodes by calculating reviews’ topics with latent Dirichlet
allocation model and topic similarities among reviews with Pearson similarity. Taking the mobile phone reviews
as an example, analysis is undertaken and the results indicate that the statistical characteristics of the review
network with the same scale of the same product are similar; as for different scales, the characteristics vary
significantly. Small-scale review(the initial stage of product sales) network is a scale-free network. Large-scale
review (the middle and late stage of product sales) network evolves into a small world network with bell shaped
degree distribution. It reveals the interaction of online review behaviors among consumers which influences the
topological properties and the evolution rules of the review network. Instructional suggestions are put forward
for the marketing and management practices.
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EX 1 VFRT AL BRRPHEOR D 3E M FPE, 12 V = (v1, 02, - .., on), BEERPFESOA v FRN
PHETT AL
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T E CV x V &R, MIEFIRT A v, v; € VISR R T — € BUER %, Bl (v;,v;) € E.
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Fig. 1 LDA Model
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TR n AN, m =1,2,... ., M;n =1,2,...,N. a NXRERIEBSAMG K 435, 8 NIEEE S
THIRAD S, & K x V EEQB; = plw; = 1| 2)). 0, R85 mAS SORS B0 3082 43 A, 7
M Dirichlet 73 4ii Dri(c), ¢pp R kNG RSN, k= 1,2,..., K. 25, 258 mAN SRR E 0 AN
BRI, m = 1,2,...,M;n=1,2,...,N, 2,,,, ~ Multinomial(6,,,). LDA B8 4 sl A4 Rk F2

1) X T4 2, #R35E Dirichlet 4347 Dri(8) 453 21% £ 8 E 1 — AN Bi] 2 B4 A ) & ¢y,

2) fR4fE Dirichlet 43 4% Dri(o) = E1E# 545 6,, ~ Dri(«);

3) AT SR RN ] W A6, BIZ TR A0 A BE R 2,,, ~ Multinomial(6,,), MIERE z,,,, F1%
TR A2 2 A A2 GF] w,,, ~ Multinomial (6, ).

HALPEIRTERLER LDA B8, H Sl 1H R Gibbs $lfE, B AIERISFES WoCHk[21].

N AR ZR B3 iphone 6 plus FHLVF IR A6, THE RIS SE IS B4 A, B SR T 2014-10-19~2014—
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1 ™ Topic 1 A1 Topic 2 AAFRPFIREE T B PR LETE RE, B840 AT TR A2 1 0 e 1] b R 40 A1, 4
TP R MK ENHES, B TN, Topic 11448 T FAHLEEE, Topic 2 +Hig T FHLIERE KA LEAN.
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FRAT E AV SCAR AL . THE AL 5 F A 7715 KL BE B AN Pearson AHAUURE &5, 175 SCA AR
1477 T, Pearson AL A R IA N 41724 5 LDA FEAY 456 0] DA 2icHh B B U A AR AUURE 5 Y. Rk,
1B Pearson AHALLEE >R B & PP [A] AR ALL .

R 1 IFLIESR

Table 1 Topics of reviews

Number w1 wa w3 w4 ws we wy wg wg w10

Topic 1 (k] FHl &T HiE £ PR - fRbE T 295
0.1918 0.0754 0.0685 0.0411 0.0343 0.027 4 0.0274 0.0206 0.0206 0.0206

Topic 2 58 e PERE R 4F MfE TREMNE KE —A G5 LSV

0.3579 02052 0.1158 0.1001 0.0316 0.0105 0.0053 0.0053 0.0053 0.0053
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i@ﬁiﬁ%ﬂﬁ?ﬁizﬁi‘ﬁiﬂ$ﬁ1u. o Fl 0 B, RN R IFIRETE U AT B AR O HAAEL. 24 r $20T —1
I, TR 2R VPR # 73 Af b SRR O, (EE R 0 A A FHAL. EH Otk SR 7 BLPFIR 1T A3, Pearson AHABLE
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AR A St VPR TR AR BLRE . VP11 REAH DL A 22 25 B WL 1] 2, W DA HE PR A AL 5 B2 oy A i i T
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Fig. 2 Probability density of similarity about iphone 6 plus’reviews
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P38, iphone 6 plus 17 5 617 25 EZE VPR ELHE (S W3R 2 FIFREL), B —FhFHLIEIE M= b B 85 4 I 4R 12 HX.
X _FRASFE G 1 iphone 7 EZE VFi, BLA S ZR i3 iphone 6 plus B 1 300 2k EZ VPR AT 5 617 J67E4k
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Table 2 Statistical properties of review network

PR R W THE HR BENMNETY FHEE O BENLMS% O BRAN
G2 ) K K RERH
757 5 iphone 7 1300 7075  10.885 12 3.270 4.609 0.008 5 0.469
KAl iphone 7 1300 3423 5.266 16 7.391 6.069 0.001 2 0.448
5 7R iphone 7 1300 5056 7.797 12 3.726 4.884 0.006 0 0.444
5% iphone 6 plus 1300 3458 5320 13 4.487 5.480 0.004 2 0.388
7% &iphone 6 plus 5617 92564  32.959 7 3.394 3.598 0.002 9 0.423
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plus PFE LA 561 7 N7 R, LKL 9 92 564 5%, ELHE/NUBEPFIR M 2% 1T ] 2 2 BEAE 17 mi B 22, I
LV BIRE, P B AR B AN SRR R BT R K. AT UL, 5 i I 18 X 2% 0 B U I R I AR FE I 2%, T
B O N, VI P28 B BT A O — AN A R /N T SR I 2% L pAY TR DA ¥ B A 7 i o B T
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BRI, AR AR LTI 5 O PHR B PR s ik BT AE PR IR AR U =, IAG AT A Lo
EFRE, VPRI AN TOAR BRI 7 it B B 28 rP 3, W 2 A2 e B A B R i, R RV
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(a) The network degree distribution probability p
of Suning iphone 6 plus7 comments
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(d) The network degree distribution probability p
of Jingdong iphone 6 plus comments
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Fig. 4 Degree distribution probability p of same scale review network on different platforms
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WAT FSEMABOR, e 5 I SEma A0, 7] UL, 7 A AT T 9 3 7E SR i R B v B2 (AL, 4
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Tk T s B AR BB R R K 9RO
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5 T Z iphone 6 plus B9 5 617 iR MLE B S LR (p)

Fig. 5 Degree distribution probability p of review network with 5 617 nodes about Jingdong iphone 6 plus
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