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Abstract Social network analysis (SNA) is a popular research topic in the field of data mining, and
the quality and the scale of networks are extremely important for the research. But most previous
studies are conducted on large online social networks or small real social networks. Online social
networks are only the approximation of real social networks, and in general they have different
properties. Some research conducts on real social networks which are constructed from the survey of
quite small population. Social network study expects large real social network data. Transaction logs
generated by modern software systems make it possible to construct social networks from large real
social data. This paper conducts a case study of extracting student social network (SSN) from school
card system transaction logs to explore how to extract social network from transaction logs. Firstly,
we build a relation extracting model based on co-occurrence. Then, we define probability coefficient
for edge based on the weight of edge and Jaccard coefficient, filtering noisy edges from the network.
We conduct our method on real transaction logs data, and the experiments show that our method can
generate social networks with high precision. The topology of the network shows that this social

network has small-world network features and a scale-free degree distribution.

Key words social network analysis (SNA); transaction logs; co-occurrence; pruning; dependence

measure

# B A4 M % 5 #7 (social network analysis, SNA) Z #BAZ BB — N T LR FT @, 422 W%
HBEORERNESHAR T T2 ELSOASRNESHARLT . K EH AL THAIREERGHES
M2 AT RS E RO EZALEMNERARINAEHLAMLEMBEN  LAR LR EREALEALRSL;
YHRETAEALSRMEHAT T, b THRIEREREER R EE R AR MR A R W%, N
KT HOMEROTERE.ARKMHZASTAERENFSBELAELATAEREOALRE RN T
B.AGRFAFTEFRLZAASANFSFBEANA KEMANEZTFSFIEFTHRALSNL. REF 5
B &4, 2 5 VA 3£ I (co-occurrence) 4 A A F mb 6 W & S AL R, Bt BT A TR M R X AN AL 2 W
Gt BT —AETAMMRE Jaccard A R WA B LR RA ML PoygFid, ke
T RIG B AE B JER L R 5T A W A B A S M AT, AT AR 6 P & AT IR GE. R34 R A, BT IR

WA B :2014-10-17 48 B B #:2014-12-16
HEE&TH . HEAKP2EETH (61003001,61170006,61171132,61033010) ; 719544 1 A Bk 5 4 1 H (BK2010280)
BIE1EE . 4 M1 (shawyh@fudan. edu. cn)



Bk G045 IR T g0 55 1K B0 A 2 ) 25 il

2509

Bt B A AR T Y R SEZOL F Lk B A LA B AR L B 9 R % A R A % (small-world)
B JE Fm ith X TATE (scale-free) oA 55 &% WAL & W & 45 1E,

(2R AARNEIN;FLH B LRI THMARES

HEESES TP391

12 W 2% 43 #r (social network analysis, SNA)
JE RS 2x 2% 1Y OC FR A Al S R M LA i) — &
AL A R ERES EEZEMN RS M Y%
GhH K o 2 AR R A BEAR 0y 52 . 4 2 ) 2%
3 AT AE WO B0 43 A1 3T AR A AR S AR 1 52 i |
FEBUR TR R 43 B 4 LA DLz R
THEEAER]L AR AR R 3T H R R TR
248 U P T W 58 ) L 32 3] 7Ok B AR AR
M B TTYZ SR AE 2013 AR HNRUE IS B 12 I 2
WCACM KDD 2013) #5818 3CH 20 2R KT
FE2x 48 53 AT ).

1) k25 W9 25 4 Bt A7 A 1Y 1) et

e AL 23 P 25 53 #7 AR DG 5% o o o 2 T 4% 5040 1Y
Jo AR 2 e 4 R E 5 A 2 A S R,
TR Y X A 2 X 2 o AT AE AR LT )

@ YRR o 4k 23 W 2% 43 B i 90 R Ak T AE 4R
2 B2 T e , U Facebook, Twitter LA A [ N #)5r
TR 25 5 (R TR A 25 I 6 LR 0k L S pk 2 R 2%
UTARL o o3 A 45 2R TGV B N B B SR 2 4% 1
TEL AL A P28 Mk LA 58 A0 B S a2 W 4%, — 5 T
LS S IR 2 B A N ER A A A ity L AR e A
A2 1) 2% Mk LA 221 1] 56 B ) FE 23 O 2R 5 o5 — T D, I 4 i
S R 0L R 1 O 4 A 3 W 48 5 B S A 2 X2 A
TEE R 4548 26 5. AL 6 T TR 2 At 22 0 2% 45 B WL
DU 1) 7 B0 52 R0 45 18 ME DL 2 0 FH B B S0 A 2 ) 4%
L.

@ T HE R e RO DO T B Sk
W 25 (1 B TEAEAE 32 BR T /N B ASE A 25 0 %, 3k LA O
R =S G TE AT (N5 DO R 1)
Pt S W4T R IF oY T A, 35 283 1 X N T U4
) B8R BT T 2 BB 2 0 4% 48, B FE 20 42 70
HEARWI s Zachary™ @ 5E AR A T 1 A 34 A4
TR T8 R A 4%, 4Rk MIT Human
Dynamics Lab i# i SR 42 FHLALE ECHE 38 75 5040 1
HEELSI AR S AT T — O VR AR R M 3
At s M2 HAA LA AT L Bk M2 ny A IR
PR R M B IR 1 0 A 45 SR A e ot b 3 1k DA
55 1 S5 I T AF B

PRI S > A 25 0 4% o A A 58 2 5 s B i L 2L
— o AR I LS 2 0 48 B AR SO — A T
F1 55 H AR A0 B S0 Ak 25 W 5 il O vk L DL R Y
I 5% X6 F L S04 23 0 45 i 30 DD oK

2) HT 55 H A2 W 45l

W& B R e, X R E R REMH/UK
wIBE AT K345 H & (transaction logs) » 3X
B H AR b RS B Ak 2 4 R R W] BB S5 55

A A VA T ECE 1 ARG A D %
ZRG TR TS S ) H A& SO, 5 %5 H R A
FEIE SN AT ) 25 E B B DL S — 2 H oA
=L AR & S ERPLMIS,CRM, # T 7 %
ARG L LR RGPl 2 R G R R R R
% H .

Wt H AR AF S W DLHE T S A e s by 3
(co-occurrence) (B[ 7 AH 7] B (8] =5/ A1 AH [5) s &5 7] B
B i A PR SR B A S R L XS
A SCHEE T8 55 H Rl BORE 23 ) 2% 10 B AS VAL ] 1
s O AL R R R H R AT LR I A A i A 2 1]
Ao e - [) B 25 1) — b 5030 2% o DA HE DB 6 A O &R

Bl 1. A R R G455 H kb dl et 2
Mg, BN R FEL 2 RERREE LM
FARM O Z ARG H 4229 2000 000 &5
ARERFFHE B 1 RHZRE ARG HE
FEG] B — 45 H & Blid 5 1 il R ok 5 P 1D,
FH P k44 T SR R P 1D 5 24 F% Rl 00 B ) 3 9%
S8 R R B POSHLID 555 8 . 8 —438 5 H &l
T AR 1 R -RAT . KA R Z 6] 8
B A ) (R B R AT 2 s ) B 2 A 2 A R E2
T W ) LA B [ B 25 T A5 2 ) 45 X R I A AT R
FEAE SR I T H 5 Z b B AR 22 A 2 1
Z2 YK R H0 BUAE [] — Hb 5500 9%, v LAHEWT 2 4224
SRR AT RE . A 3X R 7 R i B Y A A R

AT 43T B AT SRAS A A A 2 I 2

Z T B EA LT OB R . %7k
PR i 3 55 H B 2R ETE R FEREZ
. Q% e . H AR R O ek Rt

A



2510

ARV S KR 2015, 52(1D)

B i W R e ] P B 2 R 2% O R Y
Fh2s P E8 T Sy e EL A S 4% 55 H SR E

WLt B e T NATT A LS T 50 3% 2l L T A B
PR A 2 9 246 A DR T B Sy 4322 30 I S ) 2 R R 245

Eeriallum userlD userName shopID shopName date time amount  POSTD
169574 79065 1T 243020001 —Be—f 2012-00-18 1emm7']; 8. X
169577 75850 = 243020001 —RE—H 2012-09-18 16:48:18.000 150.00 0007
169580 101116 3§ 243020002 | 2012-09-18 16:52:39. 000 150.00 0015
169671 77387 1 243020003 —BERAE  2012-09-18 16:55:26.000 150.00 0028
169674 45720 F 243020002 —BE_H 2012-09-18 16:55:54. 000 650.00 0022
169676 97463 Z= 243020022 Egﬁ%?lﬂﬁzzom-og-ls 16:59:18.000 201.00 1010
169583 76312 3 243020002 | 2012-09-18 16:52:18. 000 600.00 0026
169586 42587 E 243020004 —RE=S 2012-09-18 16:52:43.000 400.00 0033
169589 79179 K 243020006 —RERAE 2012-09-18 16:52:48. 000 200.00 0049
169592 41781 A 243020001 —RE— 2012-09-18 16:52:57. 000 630.00 0002
169595 75528 E’}* 243020001 —RE—E 2012-09-18 16:53:30. 000 300.00 0008
169598 42782 i 243020002 —REZA 2012-09-18 16:52:39. 000 550.00 0017
Fig. 1 Sample data of transaction logs of school card management system.
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Fig. 2 Co-class precision of different AT.
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Fig. 3 Co-class recall of different AT.
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Fig. 4 Co-class F-measure of different AT.
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Construct edge by co-occurrence.
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