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Abstract

With the rapid development of mobile devices and mobile services, mobile social networks are
integrated into people’s daily lives, and people are also generating a large amount of data here.
The research on this huge data source is very meaningful and necessary. User similarity in social
networks is an important research field in social media data analysis. It also plays a very impor-
tant role in the research of product recommendation and social network user relationship evolu-
tion. The similarity between users depends not only on the network topology, but also on the de-
gree of dependence between users. In order to achieve the similarity measure between users in
social network data, this paper proposes a basis based on topology and probabilistic reasoning.
The user similarity measurement method of social network is adopted, and Bayesian network is
used as the framework of this uncertain knowledge discovery. A user similarity discovery method
based on Bayesian network is proposed.

Keywords

User Behavior Similarity, Bayesian Network, DBLP Dataset

ET MR

PHE £

LM E RS2k, L7 &
Email: 502016755@qg.com

HRI A PITREERS

«
b
Pr.

WekE HE: 201943 H24H; FHHEM: 20194F4A8H; KA HM: 20199F415H

=
REBHRENBIIMFORER R, BIHTRBBMA T MIKEEEE. SN2 AIHMEREE

SCEF| s M. ST DU R 2% K P AT AU R R D). B TRE S R, 2019, 8(2): 65-71.
DOI: 10.12677/sea.2019.82008


http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2019.82008
https://doi.org/10.12677/sea.2019.82008
http://www.hanspub.org

LREES

RAREKESE, X TR BRI TR EEEREET AR IEE R B L ER . BRI W 4 1%
Iz, RIFERBERAHEN, UAZME SRR ANRBERE AR, mAFH SR A
P BRZHA P EREREELBNEBNER, RETRERERBOAFENE, AR RRAN
BEER P AUMSI AR E AR, R R IR P R REAET O — ERAR BRI,
PR A SCHRE HH SR A DL 39 Y 48 X — 45 45 ¥ D S M AT R 2 ) B B ) R R R AR LA DA R IR A 1 8
WHAEZE, FET R T AP AR T %,

K
FUPATRARAE, DUHi%, DBLPHIESE

Copyright © 2019 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. HIE

L1. MRER

AT, AE R R A AR R PR R R T AT AR v O 5K AR R ) ELIC I 2% 45 S, A (CNINIC)
RATIER 42 % E BB 28 R AR Ge T4l 5 ), #2018 42 6 A 30 H, HEMRHEIE 8.02 12,
TR J 208 57.7% . FHLM ML 7.88 12, I i i FHLE N LB L7 =18 98.3% [1]. K&
PP REBNFE ST, AEA M2 ERIEM A TR ES), FREEHICTRERE, f
FLRC—ASE B & FE T T 1 B U5 .

FrUAEAE R N TR RE . MLER22 o). ATAALEOR . Geit 22554 SR A e Sk DU FH IX AN 4 8, 78
BRI S EIR R IR 2 R R RN, a5 EH RN S sE RN T
Sadsk LR P Z AT RS 2 4 m S R, B P ER e Mg HERR TR R . Seil
FEAEHESE, R T2 P 2% FH P AL RS @ s HERAAS I HH A% B 438 W48 AL X 54, 2 3R 1A Bl
AL AE 2 T RE SR B AR AEFESERRAETG Hh,  #E28 W9 2% bl T R K () P BRI AZAE, TERIN
AR P AAE R E A E A R, XS 2 7E N P HEAT 8 A AR 43 dt F8 rb = A Bl 422 5 ) 422 (1) s
DAL 21— B 6% 25 7 b 2 SR A Pl AN A s P (A B A 2 H BT 728 75 8 BRE AT 55

BTk, AT R DU B X 2% o AT RRE U AL RS X 45 P AR BA I o DI BT I % 2 2 2 DL Bt
() BRI T TT 1A, R AN E M AR R IA RN FE (OAESE, WG RO IR B AL A8 uloxd 4@ v 1] (K 4]
RAENAH AR . REBSAENLAR = 2] THENLRGEAF UG RN 2 N, HARA G K DU ) 25 2
PR SRR A ES S 174 DU 26 2 F — N ) 3 BR R AR & R G &, FH SRR
AR BTN HALTT SO R, DU 0 2% (BN 15 R — AN LR SRR 2 0 AT (2] [3]. PTLLERE
B S By I B AT b BT B B P B AR SR AR () 4 B R 6 B P TR AR AP E AT B

1.2. EASMAZTIIR

M AL A — FRAE (S B 4 E A S MASE G KA IR IR RN R AL 2 RS, B
KAL) MEBHR S MG 3 DNER[4], FIULE A ST ah A S I 2% i 7T 2 S b T =8
T FE Do 307 R 28 it oAt A2 R 2% i R, R BE 22 B9 N 2 B4R R Hadoop 1 FH7 7 MapReduce
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GwAEAR A, DR OGS T AR K F) A B B It AT 20, DRI A A B B ) 345 ) e Bl Jp B, 6F Ja 00 A
TN RE T . ARGA[S155 48 S A SR VUM B I A #h S S5 R AU AR HE B R ) 1 — AL T MapReduce
WIRD P ARATE BE B T30 fieda s M I P AR DL B 5 32 e A 52 IR 2% Bt b O P AR AU . 2R (6]
SEHH MapReduce HEZLXHHE R 5 B b AT AL B, AR DU A 3 ) 75 SQ B 1A 2 1) AR A DL AR
FEHE T R AEAHAE HBase b AR DU o 0 AT MR HEE, T4 24 T ) 35 1) s i 8o AR (755
AR A, S A EIe . MM ST RGBS, SR TR AL DOR B —— “ 2 AL gk A
7 IR DRI B ORI, SR E et E BT T SR AR B B, SRR UM 2%
A B i KB I B (0 DXCHEAT 5 9F, FRRE A ST B ARSI 93 33 607 52 7% DO 48 A1 S 52 20 X 2%
¥ b, FZASIEIT TR, BAIE AR SR A HERR PR AT e

{E H A Python i f£15 5 (198 Mk & HL S, BUMEA ST FEA T Python F 5 AT AHBLAE DU 4 2%
BT Python I UL R 28 1A%, 7 REMS[8 14548 2k T DU I BR300 1 ot s ey SR B 7 ik, e 3 Ay s O
e DUH-S7 R PR 50, 3RAS S0 o R SRR A7 AR ELAR ARG AR A SRR, AR S B 1] DL ik 7 0 fOA
Sk, RIS KRR AL RHEAR ORI 0], BEMR B & Z MR &, o &
s e Yan S N[OVREL T sy FIRES i IO P E 2% B BATSRUIAT N, X AT NE R, (A
W AT AR AT = AR AT R AR A 2L

2. 3R LEHI B A HFHE
2.1. #3ZMLEAIIE IS B

FEAZ W 45 2 B IR — P A 22 0 RBE AR . XM IELEF AR R, AT RO RN R, 320 N R %
FIAER R B EAE R R BERE, 7 OB A R . X RAT LR A AR T, BER AT DUR S ) 9F HAN
& eI e — OB Y SRR S 5, FEAR A M & AT AT — Ntk 2 BT B SRR T AR AR A
ARG N S5 218 A 2 R RBE AL HATN, AR AT DU AR R RIBR R F A SRR,
WA LR ZEE . BRSNS B R R B2, ABESTTUE L, HZM%IHFAURR 15X
FERIFELA ST ZE, 47 i B H R AT DGR AR SEI N5 N2 1) T 0 1T AR A8 A AR A2, thm] DU BAR
RLTE B BRAF A L, TR B (Y 58 AR AR A 2 AW T — BB 20 o Sl 42 A0S A 52 90 2% 1K 2 B0t
FTAEMEET G BE, RV SR RO OQIRIA AL, T Xt 2 M, JEH R R e K R

2.2. #3ZMLEHVLERR TT R

HEAZ A 2% R I 0 7 R 2 AT R, T A AE R 46 T AN P 2 TR AH ELIR 2R T 4 SRR
T 2% o I 2 v SCRT DUARH D M 52 0 A0 5% 28 S AN TR) 73 AN TR R AL e Bl Bl 1S A A1 25 o G
AL L 1 BB ROT R NS AT EhE . B RARMA R,

2.3. EZM4ETH = HH5%E (Node-Relevance)

TE—ANMZE T, PRANTT S IR 0 A B AH G T LB AR R T & WA IR . R @
39 ] BRI DT YT R AN O PR T, U AN Y T R R S B T LR R B ) R R ) e A
RIZRITHE[10]:
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E T DU B0 P 0% [ 117 33 SCIG e Ao ERLER M G SRAEAR 26 _EAHOG IS 0, BRI T AT 48 R BB A
s SATAE T P RE RS TIC B, 75 A7 i A0 A B ) A SR AT s SRR 174 U AR (9 IR 2 T I A P R
REHEG . RRKE VA AR E. 28, X T4 KA DU 2 ok i, A LR8O
KT o AHFEVEEATIR S, REZAAEN . KRR A0 TR #1792 B
WEW Gt A7 FH R 58 AN SR PR B AT 3 S b o o R RT BAMAR /N 7 TR A6 o — AN S ) SR A FR
I HBEAE RIRAF B B R A . bk, BIRATER A EAIN, AT T E T4 7 MG AR N S R
Frm) . FRATAT LU AT e 22 MR FH G IR0, T DA H07 X 2 2 R mT B R R F AT 1R

7€ 2.1 M- 45 52 X

1) AEHE ARV = (X}, i =12, WSR2 A NS £ .

2) BB WA EHE.

3) B BRI SRS A 2 L A — BRI G, = (7. E) «

4) MTEAGE R X, BRI ST, #AR AN FED R p(x, |n,,G)» THHL

P(xls"'sxn):ﬁp(xi|nnG)

Hebn 210, MACE . 352 LA EPUAS A0 ) Jo 2R BIARAE DU 37X 4%
2.5. DIM-HER4EH#ETE

TELE B DURH RIS T R, @047 DU S HE 3, SR 0 EE0 R B A MR A AT 0 i, BT AR
DU 26 AE AR 2, SRITHSRL BRI A AS S RO ME A 20 AT o DL 07 o0 A 20— SRS 7R 1) ) gt R 1 B 5 56
WA )@, B RN Y A B PR A, R B LAt ™Y A R 1) S B 238 20 A ) ) R AAHEE B R A A
FEARKAN G5, DL 17 o0 (g HE 2 AT LAG3 RS A 4 ST T A HE B 2 12] [13]

FRVR RSO HE I 77 vE T DA SRAT AR DLt 30 D R B () R, pR T AE SC B Il B, 22 0 DL i ) 24 25
2 & T 2 ol I 2%, 32 DU 37 00 26455 B 21 1K) 2 2 R FE Bt A X 4% 1 Rl B 3G n 248 5 fs g, A
Pem 2B T I A0 DU 2 (0 HEER R, AHGE VR 2 AU B D7 o L LR PRME S AR R
MR L. T RNEESE . MEALMAEEF % (random sampling algorithms) {8 & H A 5 3 B (1) —Fp 7
Bz, BRI AR NI ER  A B, AR AR, SRS RS R AT AR T
o BE LA S0 DR B BT A R AR AN 5] 73 KR, — S 7 AR A EL I ST R A (1) EE R R
(importance sampling), 53— 252 7 A A LRI A (1) 5 /R W] A 5245 K % (Markov chain Monte Carlo) 5032,
fET PR MCMC 0% o AU TR 47 1 DL 307 90 225 ()R B, FH DS R]E ARBUR 5 SACRE A B A BRI
WAHERE ) — B FE UL U0 R o 17 Gibbs sampling & MCMC L AR —Fh 51k, ATl Rk
411 Gibbs sampling )5 S MER T 5 .

3. BT MRS E IR FEERER
3.1. A PHEE RS EEE E X
V={VV,, -V, } v K={K,K,,--,K,} FIT ={T,,T,,--,T, } 535 A & (BZAL 5 W0 2% T 1) P A

EEES). EWEGZAEZTME T RR R EESMSILMELERAKH LS,
Zz{]},,]}z,w,Tﬂi}, T,eK1<i<nl<j<l, T,FRETH7V, &SRR BV BprE LR

— A A =(V,.0) O ={T;|i=1.2.1} TR GRLZIAH KR
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=T VRIE R SES N Pa(V,) .
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3.2. AP A& R a1

IR 58 1) FH 4 B R 2 P REACLYAE DL 57 D 5%, g 2 B A 2 D P A AL DI 7 I 45 1) DAG Z5 44 Fi it
HENT AEEMESHE CPT. M 2.3 A%, USBN WM< 2@ RSN, WEHEHRE
R, X thiE USBN M iR R A 7. — BRI E R Ih G, 8] DU T B R AR 1%,
FIF USBN [ [0) Jo A I 45 R AE G 25 5 b oh B8N G IA) 9 s SR R S 8GR . B ATRAT T T ok 18
BILE IR 2, X LG G0 5 7 T Il A

1) BT B AW PR AR, RS BRI AN FH P 4T R AR AR

2) YRR T R A TEARL G R, B T R 7R A e N AU R A R 1

EEXFR R 1, PN RS AL, R TARA AP, BATE SRR SR SRR EE
(S EH AT BT A S B A L], LR s, SR WX A FH P AR AL A I 4 HR AT AR AU
PERURR R R 5T 2% IR 28 ROt T AR A 0 8 S, M BRAT U B BB I, 5 Z% E m T e e
B, MIFRRX A PR, BITEIX A R 2 (AP 7R — 2 il . R4 3Tl R pr gk
WIS C A B P MR T 5073, R v, Ay, e AR ALLEE g «

sim(V,,7,)=N(0,n0,)/N (2 v 0)) G.1)

Heri 0 @, TRV, Y SERS RS, N(Q N0, ) TR AR i, W N(QuQ,) &
SRR RV, SR SRR, N(Q N0 ) RIN(Q UO, ) T T it Sd . BRAERE ) 5 ,
L sim(V,,V,) > B, TSRV BV, ZIAARE — S I

EEFIRR 2, AR PIANMTLETE R 20 5, B/ 2 BT S 2 30 5 i A A 1 4% 1
AR L], FRATAT LA I RS BIAS i kNSRBI SR HE 1 5 R

LWWJ%%%FK%%FK%%WEE,MQWJ%%%FKN%FZ%%Wﬁﬁ,W:

t(r)=n(eng)/N(Q). L )=N(0n0)/N () (3.2)

Hop N(Q) ) For IV, BT A scss, N(Q) FoRI SV, BT 4SS

BEL(V,)> LV, ;) MR PV, RV, BRI T P v, S RLP v, OB AR I, 5
PAETEUETE APITER AR T I A
3.3. ETEEZRHEIRR A POV DIH TR EIR B i

B FRATIEE H A ARACURE L e K, W DA B AT 18] B B A DG, (H2 SERRII R
TR E, 5HAMEH A R R BIOC R, B AR AT T A
USBN (A HEBRSRIDCTT ol (] R TE ARG 22, AR T AR A f P Pl TSR, DL 30 ] s
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H B B AT R AT S 8], ANBERS STRF R AR B AR TP Z IR AROG &R . FAT,  Th /R Wl Kk
SRR D (MCMO) SENE y — M E E ALV, 2y 2 B0 T DU #EF T 5L, Gibbs SRAF
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FEF R Z I 2T Gibbs SRAFH) UL Hr AR, BENS e A T B2 A GBI 1Y 1 2 AR R
AEIMEZ N S R A ER SR (4 T PR AL . PRl b FRAT T4t — ol T R A DL IS0 o G AL ) B0
BEAT HEWT I A P REELAOBE R Al o AEXX BN TR THSL, X TR P RAEST L, AT R 5 SRR
JUR R S R BER B i P R RO E IR, RIS RESRAE T RS AL RBET R T RUROR A
T T R A AT RO SRAE T ARSI

3.4. USBN =Y R 3R M)

T IR B A ROR, AR AR 3.1 AARK 3.2, 4T DBLP #ididE[ 1413047 7856, 451
MR IEEHE k£ 100,200,300, ---,1000 NS, 500K USBN (IR 2 H AT 1A] . X614 —4> USBN,
FATIER T 20 HRF P EHATHE . BEIK DAG A ZEPATESA],  +H B AT I A AR LA T I R] AR e 3%
EE 1~2 7,
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Figure 1. The construction efficiency diagram of USBN
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Figure 2. The convergence effect diagram of USBN
[ 2. USBN SR~ EE
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