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Abstract

Entity resolution is the identification of similar or identical records in one or more datasets. In this
paper, an entity resolution algorithm based on string similarity is proposed for semi-structured data
with unknown patterns. The records are divided into several substrings, and the correlation be-
tween substrings is calculated by editing similarity. On this basis, the maximum weighted match-
ing algorithm of binary graph is introduced to measure the correlation between records. Due to
the computing time complexity of this method is higher, for Web entity resolution large data sets,
the time cost is larger; therefore, this article also puts forward a kind of entity resolution algo-
rithm based on set similarity, considering record as a collection of all the property values, each
attribute value as the elements in the collection, using an array of tag to represent each element,
according to these tags array for each record to create a signature, to find other similar records
match the signature. The optimized maximum matching algorithm is used to select the truly simi-
lar records. Finally, this paper uses the actual data set to verify that the above method is more ef-
fective than the traditional method.
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Table 1. Training data set
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2) AEASCE AT B HAUREREAIL 1, 51N EROR =2y RTINS L AE 55032 (Kuhn-Munkres 55032) A 25t 55
R E A R

3) T ML S B T ELBR KL, SIAIFBGE A ARUE, il QA L 2, UL
RS KID R, BB MEHERIIS S, MR RETIIP T,

4) N T AR EORIL RS RO TR R % BE, SR PRGBS DE RS, I AR R ik B, IR A =
A ARAAL TR UL B T i
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Jaccard ABLTE B SRVPAG AN 45 B 2 AR o SCRR[L] [10)4R H T T 42 A AU 48 2% A B2 i
BAEE o SCHR[12]4& H 18 F 40 DB 25 SR A TR B A AR ABL AR I 42 1) Al o X 28 TR A 25 R B3 P =R S
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3.1. FHRREIE

ALK TR RYEVE N — N FERT R, bR SR SR BB 7 ik 5 8 o A
TFIF R, XA/ E IA AR S Y gm B AR L T 5. B AR AL A 0y
ED(x,y)
max (|x].|y1)

e |X| A |y x Rl y (UK. ED(x,y) FoRT R x Ry 2 18] 9445 I 55 (Edit Distance) . =7 Ht gndi iR
B HALAE — R AR R (A R AR RN« MR AN ) R 2 B, Gl A R R E
B3 B — M SRR R AR AT RE T . 450 — MM ERAE SR S FIEA TR, D FRR x Fly 2
1) g 29 ED (X, ) B SO SRR x Bl A eh y i i SR B SR B A 3 41 1) e MRARY
NS AR R, SRR A R g 4 B 1) T A E

EN L A ARFRARES, AR A LFIERINES, ¢ RRTFR, |¢=0, |X RrFErR®
X K.

IR ETR

B a—b (Wfa=b, MR TR, HUNIE—ZE ),
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o, (x y):{d)(x, y) ifd(xy)za

0 if ®(x,y)<a
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4 BEHAEES RS & A AL TG = WIFR A AN EEA A C, H related,, SKE R, MHBLRECH
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1) SET-SIMILARITY: f &P MEG 2 EAHEL. N SET-SIMILARITY 1HEARA:

R0,
IR +[8]-|RN,, S|

related,, (R,S) = similar,, (R,S)=

2) SET-CONTAINMENT: f# — M ESERE RS — M EAW 7. Kb R<[S|, W
SET-CONTAINMENT fiH5E AR N

‘ q)a

R

related,, (R, S) = contain,, (R,S)=
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Table 2. Training data set string representation

=2 NGBBEEFHERT

WO XHERE 15, PR 905-1 5~905-7 5. XM 5-1 5. EEILHAE.
PR AL AB X REMBE. FHEEIH. HEMAREE. LEMRIH. 121, 39

FNMT 15, PimEsAeil. PRI 905-1 5. fJbEE AR, REMBIEE.
£HNH 5-1 5. PUFgK 905-7 5. 121.575. 39.945. FUUEGR%. PUMEdb. bk

Table 3. Data segmentation results
= 3. BIENIRER

I 2

W A XER 15 FRAE LS
P % 905-1 5~905-7 P % A
HRHT 515 PR 905-1 5
LR LR A<
piggslt A, BIX FHKI B
ZREM K HR 515
R i % 905-7 5
eV 121575, 39.945
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4.2. WFRBEXRMHE

KT WA AT, B 4 WP, TR T R 2 AR
. AR T T R AR R SRR . B T — BT — 5 R DT A L 52
JREWR

AR5 LT 8 3 v A 1, B 5 L AL B =V, UV, EW ), 36 vy e 4 u
R A TR U Vo A Y REE PR v, E VXV, BLERAW i SUh 3.
A TR 2 R BLEEW (4,v) = Sim{u,v,) . M =(V,E') & B AORHRICE, 36V <V, UV, |
' E Ut 0 AR S0 Sim(1, 1) = 222 C) sty i n i o T s

max {m, n}

AR Kuhn-Munkres 575:(KM S0 SEILM ML, F 4 HE R SR

1) L LT R A,

2) ik 2 T TR RHRE, Il similarity (1 [1], [ 1]) S ry 8038 | SRR 35 A
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H Z IR AH AT, optimal_match (B, w,m) $i&i#12 — 4 Bl R AL IC AT, 3R [l e UL E h B BUE 2 A,

B FoRse e Bl wig B IBUEFERE, m a2 w IR

3) MRHEHI R E R 6 » FIHE 3 KL IAIAHBLEE R T R AC e 35 H R A AR BT SRox

SE 1 Ads O AL e 4 — o
BN P 1, 1

e HAE A K

1) m«r HFFERFEANE

2) n<r, TFFRENL

3) Foreach i,j do

) Wi, j] 0 W S R R
5) Foreach i,j do

6) wli, j]« similarity(r, [i],r, [ j])

) X« BATFRE, Y <« BT T 755

8) If m < n then [ X A n-m 4~ &

9) Else 1] Y HIMA m-n > 5i

10) E « X PRI m2 Y hiTh S EL
11) B« (XUY,E)

12) record_to_bipartite(r,,r, ) « (w, B,max{m,n})
Bk 2. THEAC AL

N record_to_bipartite(r,r,)

. Sim(r,r,)

1) (w,B,m) <« record_to_bipartite(r,,r,)

2) sum « optimal_match(B,w,m)

3) Sim(r,r,) < sum/m

4 return Sim(r,r,)

SE 3 R ARAE %

WN: FTAICTZ RO Sim(n, 1)« BIfE 6

frdi: RARMULCENES C
1) C«@  IHatbbC T Ea
2) foreach Sim(ri,rj) do

3) if sim(r,r)=5
4) return C<—(ri,rj)
")

5) else deIete(ri, -
6) return C
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5.1. BMEMTEAIFEHIARLERHIRESIR

B e e B N R R 28 It Hobn oAk 20 1] A 3

B R 7B ) in g 1 R AL bR 1) 7 B (121.575509, 38.945373) A [R 44 i b 2 i 7 s0AN ]
X H, g BUE 2 7B 2N USSR AL

TR T B R T4 i (G T T, M X 5 R o R ) B 20 iA1E, Bl ks “ 2R AR Al
CHEMBIER” G VBN RIS .

Table 4. Semi-structured tag array collection representation
= 4. FEMUIRCREEES SRR

ri: (t1 = Eﬁﬁﬁ: ts= A. BIZ: ts =7//I\Vﬂ ] ,Z; 1 =§Nﬂj; = 1%, tg= 905-1%)
. (t1 = Eﬁﬁﬁ: = ﬁ—:“jtﬁﬁy 3= %J'UZ'JE?S, = %Nﬁ]—'y o= 5'1%; to= 905-7%)
r3: (= VPHFEHE, to= fEJbEE, to= HIRIEK, t,=12157, t,=238.94)

S, S, S S,
st ottt sti(t t, t) sttt t L) sttt tt)
s; (tl te tz t3 t4) SZZ (tl tZ ta t7 t4) SZ3 :(ts ts t11 t12) S; :(tz t3 tA t9 tm)
S; (tl te ta tz t4) 532 (tl t5 tz t4 t9) S; (ti tS te t3) S; (tl tz t:! t? t9)

FAad, RE—ANSHE, T ADhids, SEATREMLESMILRES. BE L PHid
SR N 4 PSR R 1 12 B, X BARS 6B FRIL, 1 BRI B 43 ) 5906 360 9 ) L3 A R baeic
WIEH T s . WA KICKTWEANXKBEILESE DR BN RBH — Hbsd (H
n={t, bttt ), = PR, 5= AB X, te= WX, ty,= HRM, =15, tg=905-1 5)k%
e KT S HAREE, fEH BB A bR IC I B R A IR AR IO AE BN o R R IR AR A MBI R
31,

5.2. AYEREM

AR B HER 51— B AR B SCER AT . ZFEM 5.1 F R BRI L& Pk E]—
MR M REES - WXV ORF A RMIIESR, TN ER AN DR A e £ o

5.2.1. BHER
e R, BREAIEE r e RAE MO, Wi SURE LA NR = r. H3E
FRidEA, ARG
XS (B4 e —AMES R, ARCES RTIOMLATFAER R 0% 4.
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EN 6 (AMER): 4 MES R A MHXRMEE S, WREATRRILEMES S WL
related, (R,S)>5, [AI7ER" i — 484 KL, [STNKE 2D, MaizB4 Ky NERES.

WMRGEEAR={, 1, ) M DEL KL, LA RELE N K ={k, Ky, K} o
ki =rNKS (B, kA&2&r f—HE4550).

Bl 1 WTRAPRESR, AR =rUn U ={t t,,t;,t,}» BETEKL ={t.t,.t,,t,} BEAR
f—ANTTRERIZ 4 . MBI 22 Ky = {{tut ] (Lt t (Lt

522 MMFZFR
BRORVLIC B : RN, X —MHKE 0, ERNRKULACBIME . f&ORUT A3 E 2 T
similar,, (R, S) #! contain,, (R,S) & X (1.
X} F containg, (R,S), ZEHIWT R AIS f9 SCHK P I 75 225 A2 -
RN, S

contain, (R,S) = R >6

H1{RN, 8|2 8[R| « Rtk A ST contain, i X T S KILRIE 0 = SR
-F- containg (R, S ) ZAEKIN R 55 S HASCHEN 75 i £ A 3L

similar, (R,S) = ‘Rm@ S‘
R+ p|\Rm®q
5T |s|2[RN,, 8|, WA
Rhos|_ [rnas| _en.|
<
RI+SI-[RA, 5| IRI+BIIST IR

JITEAE T similar,, kUi R ICRC 73 H0 B2 0 = 5|R| .«
IR 44 75 6+ IR 44 T7 TRABTEAR IR 4477 R[131H BT A 2 4 5t b, NS Qg — AMHBLE
IR A A . NG MRS T R
g r T TR S s Z 18111 jaccard AHABUEE T 5 A 20N rns]

[rUs
WA —AIEE s 5 r L= x Mricht,

, WA EE r, BB —NER

<L
IIH R

HAML AT 0 2 msm iz/l\i%iﬁ?'\j r *E‘Jﬁi‘ﬁiﬂﬂﬁﬁ%ﬂfﬁﬁ, FOREEMRCR B

KULHEAS 7 ok d R

I E ST IR A T %
SE ST (L2 7 R E—AMEA R={n, -t } Bl RERBIE 5, A4 05 S8 BT & A i 2

s A5 r s —Abrid: BEaf IR - EL

>

k;
z””d| S|R| BB HEE LA Ky = (Koo, | HIBFI2E 4 KT
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1 3: LAZE 4 A4S R A, % 5 =0.75. 470 =|R|6 =3x0.75=2.25 . K} ={tg,ty,t, 4,1, } 7E
Ik T7 PR L AR K = {6 {to b {t b | 0BRSS, o

Zlnl|r|||;||kl| _ 6g1+6;2+5;2 =21<60.

523 BRILEBESE

PEbSre, BRI 31 S b A (SR (IS IR . TR, A0V A BRI S/ S
Wi, SRR S R AN R B FEACCh, SR 5 R S IR IE H (2 3 A0 R B A R
fLH H

(R RS S EE): S —MES R AR S, B MRS S K LT M
V[ B, |V[e] S0 st 31 Feh i A 4.

A, HH A R R — MR, P SO SRR T T 2 b
n%meﬁﬁﬁR:m&wwg,w%@ew@w¢mt,%EM@WM:ZW#ﬂuﬁeéﬁ

#r cost =|I [t]| .

2) N T E/MEBIHEF S RN, #E RT F4% cost/value X AT Aric LS I8 IR 73R4T HER |

3) WRIKIEFEARE, BELFE X 7 HIEHEERN L NIE, BREME4, Hhpngrbric 2 K] 1
ARt

Bl 4: #ped 4, &2 mRRTXAMEHEERS], costs (BI: R FR KK )N R 11 12 4> tokens

t,,t, HIN9 7, 7, 6, 6, 6,5 3,3, 1, 1, 1. Values xiF t {E N 8/15, t, FIME N 13 F/1t,,t,
fHH 117305ttt .ttt 9 116, t,,t, 9 1/5. FRATAT LKL T cost/value fE 12 i 3 /5 41 HF 7 37 %At AT

W'zsmﬁez4t W5 i

LU ' ki 2 ol
%h&mg;m%ﬁ%g,%ﬁk&ﬂu&%JﬂM:ZOMﬁzu|m=Lﬂi,Hm=2%$,%¢%

AT, Rty [k =1BA [k =[k,| =0 . Bk, ﬁZlH

Bk, WAL KL ={t,. 4ttt}

5.3. IRIEEETIE

B ERTHEMER T2 AMKRKES, BEORE 7 AEVFZ A KIIRIESE. 8 7D MERIRR
ik de, RATAS Bt 8 a8 A el A8 I JE A% KM R IR AR L 2R -

5&L#§Lﬁ%
Wi FIRERSE L, CamE TE kILERIEITER s, A DUEAI TR O (r,s) . AN

SAEMI A r IS ARIL kA s T38RI L @ (r;,s) | i » MBS S HEAENIRIEEENE S 5 Ky R

N
FE—AhRd) . T ERRRNR B S
Hk 4 R TR A RS . WL PR, R ESELILRKEHERSIPE. R EEE
it 5~6 ATH PR, MPEBEAIRINBMEREESF .
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BE 4 it BRI £ S A AL UE

MiN: BEER, BXKL, BIHRTIRI

. fRiEgE C

1) C<{} PHIIR A S A

2) foreach 1<i<n do

3) foreach tek, do/*Xf%:4 HKIbRICEEAT i/

4) foreach (S,s)el[t] do
| =1k
5) if (D(ri,s)Z% then
6) if SgC then C[S]« &
7) C[s]«cC[s]Ur,
8) return C

1 5: LL% 4 A0 86 =075, A8 Ke = {t ) {to. b} {tu b )} BB RCE S84 KT . V7 IAR G
BIfEA 2, FFAE=DIREE S S M S, B KA IESR. S %A @A AL IES
m@ﬂo&”'J%,JMMQyRM||m°%$u&ﬁﬁﬁﬁﬁﬁ%

i |

Jac(r,, 51)——>| || I ki =5/6 fil Jac(r,,s; ) = 5/6>| ||r|| |:2/3o
2
5.3.2. WILPILIBAF
I AR ERS, B R A1 S Z IR S KULHAC 73 BUE A it R iAo R 5 HAE S AL o R (I
T AR) AR AR A

(D

‘Rﬁg S‘ <Y, maxd(r,s)

FITBL, WA — Mk e S MESE ATV ZAVNT 0, Al AR ER X Mk S . A SCRAT
T JURPH AR A 2L JEAS -

1) #RABERILA: WHEMRCter, XT&Mhrd t EHEHER SR I3RS HRE D
LT TR so THEARE] r MIEEAS s Z [ IAALLE s AHABLEE A5 73 BR K K s A N2 iRl 4R o

2) WHEEMH: EREEEST, SAUHE T r MseS  PaE r AR ARCH T G R Z A S2bR AR

—|k
LU - m?ﬁ%ﬁﬁﬁ% R AL Z AN A A ¢ B AR L T s AL ) 8 e A =it

-1k
mﬁlﬁm,%uz&mmg%ﬁ@~%ﬁﬁﬁ%wmgo

3) AT IL: X T reR PEMIFCHIAEMRELES S PRITCE, HEIL A PUEIF A BEIRIIE
k
r||r|| | R B A A AR P TR A, BEA HEHHT R R . MR T2 A AR

BAHBE S £EFMITERreR, Mfise SJZ?%M' ||k|1)39ﬁ1%%’ BEIRE el S LR TTR

®(r,s)< |
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! _ kl
53 AR A B AT SRATRAE BTt — A il (L Jﬁcﬁﬂﬂmﬁiﬂlﬂlﬁ@ﬂfu%‘fr’ o WA, P REA

"]
r B T R AR EAT R A . SRR HIET 0, MR 20kt
B 5 i T BT ARILIE S . NNSearch FRIGTAMEZUL IR, 165 3 HHIE— A BRI, 4-5 17t
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4) foreach reC[S] do
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6) foreach re(R/C[S]) do
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8) if total < 0 then
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Figure 1. Experimental results of the three methods
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Figure 2. Running time comparison of three methods under different thresholds
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Figure 3. Comparison of the number of candidate sets of the three methods
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