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Abstract

In the era of big data, Web data is featured with obvious diversity and relevance. In Entity Resolu-
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tion, it is reflected in the parsed data set that often contains multiple entity sets, and there is an
association relationship between entities. Based on that relationship, the result of parsing one
entity set can benefit the parsing of another entity set, and that kind of entity resolution with an
associated relationship is called Related Entity Resolution. In this paper, focusing on the
one-to-many types of related entities, the concept of relevance tree was proposed, and concepts
such as similar nodes, similar trees, and similarity transfer were further derived. A relevance tree
search algorithm was proposed in the study. Initially, a relevance tree was constructed according
to the association relationship of the associated entities. Then, based on the depth-first principle,
it traversed each node of the relevance tree, screened out some sub-nodes that meet the similarity
transitivity based on the entity analysis results of the node, and continued to deepen the relevance
tree until the leaf nodes were all traversed and subtrees of partial similarity were generated. After
that, it matched the nodes in the sub-node set of the root node to find other similar subtrees.
Based on the above, the similar tree index was proposed to represent the matching result of the
relevance tree. It proposed a relevance tree merging algorithm, which merged nodes of the three
types of relevance subtrees that may appear in the relevance tree based on the similarity tree in-
dex on the basis of maintaining the relationship between entities, and generated the “neat” relev-
ance tree. Through experiments, it verified that compared with the existing related entity recogni-
tion algorithm, the relevance tree search algorithm proposed in the paper achieved higher effi-
ciency on the one-to-many real estate related data set.
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SEAAAEHT (Entity Resolution) & £ i W (1 58 22350 40, X 1 508 42 40 R 400Hs 4 st 42 ¢ 5 2 [ 1] [2] [3]
[4] [5]. fESCEA, ¥ e AN EUR 290 5 5 0 2 2 N EAR IR, A 8] B HORE 52 4k 77 06 5] — > F R s
(Entity) \TRESAAFMHIA . B TP SHIR. 455 AAE. #REAFE. BEER L. SR
W Jog 1 i ) R A R AR AR (L RS . R A AR SRS, A [F] — SR AN R A7 A 2
F[6]e SEAARARBT AR AN B A FHEYE A UT C A R — B St A SR e R R . O T S R
B R 1248, 7 B HAR AT SR AT R BT AL, RGN E A
R B2 e 7 22[71 [8] [9] [10] A% 45 i) S A4 A AU el B — S AR 1) SEAA A I i@, DL C ) SR 2
EIP VA

REAERTAR, HE R FEE RGN, 78 ST IR DU B AR B & 2 AN Sk g, SR gE 2 )
BARBORR, AT REREE A X POt G IR A 82 EAT B S AT, B DG IBE S A4 8 A (Relational
Entity Resolution). AL, FRATTEE TXF— X 2 RBRSLAR AT SCARfRAT o 7ERBRSEARMRITH, ISR
LHZ NI ERN AT IR RERN . EXMEAREE S, FELC SR AR T AT B8 22 52 M 21 A SR )
BT o BUA HI DI SEARARMT[11] [12] [13] [14] [15] [16]7F, fRDH N & T — X 22 S BE SR B S A g AT i)
Fein Dong %5 A [14738 ik I I ¢ 206 BT VT AC A0 S AR A1 o, ) S A0 00 1 ok k4T DR K SE AR T
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SEAARARNT ERCRARARBAE . BRI T i O o — X 22 SRR S AR A ST [, AR STt — e SCTk
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R 2%, FER R A e R R A AL BC A9 /00, RS — A (U 2 51 SR SR 1L
Foai R, DMET R SeR R G IR 59 i a IF e ARG e MEAR R SR To 2 A I SR IR SR (Y SR 0% At
AT SEARARNT,  DAIAS SO R VAR (BLBE SRt — P ORR S AR DL RC ST, K AT i ) A AR ACLBE AN S IB 74
BB oy SR AEARAURE 45 5 R AT 1Y RO R LR . AT ZE Tk i F -

1) DGR kAt JeT AR OB SRR, SRt T 2 SRIPEOC R I RIS SEAA e T
B, I BT m . ARADIAR  HEAUMEAR I S

2) N T EHARUKI R, A IR — FORPRWAL R, AT 0 2 R SAR AR
FRIBPEFOR BT IR LR . 9 T RN R UL ECE R, T R SRR & JF,  ASCER i — Al
AR 2R 51, WIS ORI I ARALLTY il

3) AFXF XS SRR SLAR AR I A, ASCHR MY R LRSS, AT R R AL RE R OG-
R FRER o3 SR AR ADURE &5 5 e R 1Y 2 75 DL

4) AE 55 KA K SRR R BT T e BSERR,  SRAR A RR WA SCHR H Kk OQIR A T 1)
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2. RERIHERY
2.1, REXSCiRATIER

SAARSAIR (2 SR 00 R AR, LA — R SR AT R ) — B S pA kA . R — il
r IR S AR A S, AR T A SRR A TR R IR T 2 BRIV, R il s R T
REAFTEZ MO TR A — Bt S sk, IR OFmE @Y, 4 N B A 5 BB migs. s
VERME R AT ER A 7 R AR RTS8 A 5| R MR (B A2 X 53 b — A SRR B i 51 . 151 1(c)
B, HRA R MRS W R A RS RAR MR ARSI . 25 R,

FATH B LR 7 i — IARALR SR S, B MREAR — A S AR sk . R IRATH % ¢
T XCH—HId T BEIRER={r,-r}, LHERMWNEEP={c,c,}, HFcU-Uc,=R,
cePHi#j, ¢Ne, =T

o GE SIARARNT SIS MR B SR R SARARAT S R M — AR5y P fEASRIN, JFIRIET R 5
— ARGy Py o RIS AR SRR AT SRR i — Rl 5. B 2T B R 1(c) R s A
B={b,b,,b;,b, b}, B ST M) gt xT B ARSI, NS iRSE B oa] LR 1R A RIS
Py ={{bi}.{b,} . {bs} . {b,}.{bs}.{bs}.{b, }} » SEARMEHTHLIEA Ak 5 Py = {{by. b, }, {b,, b5}, {by, b5} {br }}
WIRFRATLE R 10— AR5y P B AT ST 572742 R (K 55 — X1 Py o 3% — i FEAR A% GE S AR AR AT [17]

RIS AN E) T GE R SR MRAT, ZEXF 28U, OQIRIK S (A BE [FI I BEAT SEARAR AT, SEAAtfr
A T e B RS R R R R () SR IR IR 2R o 3T SRESBIBLIA, B 1(b)~(d) 7330l DA s 7= et S A g = A
SRAE, B 1@ EABAER RO R, HER BIMERER, Kb e SHImm—uE2XR, #
5P Z A —X 2 K 2 18 TR0 55 ™ B SR M 2% S AR SR I SR IR R (K L(2)) 0L T U fr] S by = Feh SR Y
SRR IS e — N RIS AR AT v B IR S A AR T A S 1] R IR DG SR AR AL AN [R] 28 2 Sz )
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. Cld:int .
£d:int ) Id: int UNSIGNED
' Name: varchar(255)

7 Name: varchar(255) Name: varchar(255)
FloorNum: int
BName: varchar(255) Addr. varchar(255)
PName: varchar(255)
Square: varchar(255) Developer: varchar(255)
Addr: varchar(255)

(a) ERE
Id Name Addr Developer
Dy R\ H A SRR AL KEFE
Dy R e — 5 BEEKI1305 KEFF
D PR A S FRIBARM, e FiF
(b) #E3LfsE
Id Name PName FloorNum Addr
b, 258 HRHE A H A 13 W32
b, C35# RN 13 HERERE3-3
b, 458 PR 13 W34
by 251k AR A 13 Wl X AR 2 5
by RE=YS R s — A 13 WL X R 3 5
by 45 B 13 RS
b 1735 4% R R 22 HEREEE LA
(o) Hih%E

Id Name BName Square

h, 2-1-1(8K) 258 75.13

h, 2-12-4 251 82.59

hy 2-5-4 25 75.13

h, 3-1-2 (@D 35 82.59

hs 3-10-4 35 75.13

he 4-1-4(EK) 45k 57.39

h, 2-5-4 () 251 75.13

hg 2-10-4 (EK) 251 57.39

he 3-11-10 35 75.13

Iy 4-1-4 45 1% 57.39

hy, 3-20-2 1~35H#% 146.96

(d) FEEE(H)

Figure 1. Real estate data set D
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R L Sk FRAE=(A A A A HB, A FRIKE i AR, Dom(A) HIRTE
A F5E SR
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SEX 3: SRS 7E SRR E-R)H I B — 0 B IR ISR RO b, SEpRSE R, S el
M 2GR, BIAR() > S(n).

X 40 FKBETRYE: 5% IR AN S 10— 7 10 7 B 7 502 0 U R R
itk
X5 KT A B ML RRL) > S(n), WEBETHT, w2 CAME 2 Fish—
W, R RS MR R, SRR r FHAENS, . S, = (8,58} -

Figure 2. Relevance subtree

Bl 2. KBTI

X 6: RIM T LA RBEIELE D o — X 2 58 R 1 RIS AR B S T, 4%,
T=T,NT,N--NT, .

KIER T A REHEER, FAN(T)FZE(T)c N(T)xN(T) . sEfkr,s, RBEEHRSE D
WA R, S Mk, BineR, s eS, NBIET Aiv,w, 50 554 s, RISk, Jdr h—
J7s s, %07, WA v, w BRI (v, w) , Herdr, 355 v A5 AL 1R w AT AL BT we poehildrens ;
Wik x e v.ehildrens Ul x —E &7 /v BIF97 8 v — 382 X FISCTT s R AR R v, AT TG
B (EH NI SRR 20) o ARV #E — MR DI (V) S AR T R AR — e 2
ME—11.

2.3. REAWAS5M4R

FE— X 2 RS SUEAE D, FATKEELE D MR T, o BRI g D vh RIS AR 1
ST 9] FBUE D] SRIBEM T T v 19 e AR SEAAAERATT ) B B 7 SRR e 42 D I SeiAdls, MRaseiA
5, PUSEARER R DR — X 2 RO R M RIS Ty, a0 3(a) B

(b) SR (c) A I I R IRAR

Figure 3. Relevance tree entity resolution
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SEX 8: FHARATT AT AR BIATT AT v, w AR S (v, w) KFHUERIBIE G, Blvew, WAHXFEA
A AURAAN, S AR LTT ST (v, W) o FEARLS 0623 Al -

IR AL, FRIZ AN R B R PE A AR ), R B B ARALLRE R T 45 7€ B IR 5

SERARAL, FREVR I SRR RS AT RS ER 5, BUE AT R PR AR LA R T 45 1 1 1

FIB 1. RERWAREEZ T AR — 285tk LA R SRS [ A4 F A B 2 4R 1)
] — SR . DRI T ARMCLE DT bR E0 045 A v, w A BUNRNZ ST M A & X, B viabel = wilabel .

FIH 2. REAW R SARICR N Z KRR R FE—WEZXRRZT, M HACE—J7 AT S,
Xt 2 77 BEAT ARAAYT ROILAC A A 2 e Han B 1(b) i it Hdii g D o, R RCRES T p M p, HH
S, RUFAMCFN I — It Foh R Sk, BRIE p, BRI 595 54 B, = {by, by, by} F1 p, K
()75 R4 B, = {by,bg,bs, b, | A FTREE S AR RN A, A LR MRRER L. B, SPAN R
AT RV, W, v e wll BT AEE S, 5 S, T A4 =SB AR 20).

MRIESI 2, FATATLAG]

S 3. ORI T, 45 5 v, wAR ] [a] — IUSE S A, AARBATY A AT AT p(v), p(w) AR
FALS R, BT p(v)~ p(w), BEZEMRT A

HIGIEE 3 ATk, T A AR RO ST AR, DU SCIBRR rpARALLTY fe R TR S5, FRATREX Al A
AR T S A BRI AR ABATS R0 S B RO ARALLAR .

SESL9: ARBAFAE: AT T, T, MRS A (i, §) ARRAN R RAT TR TR T, T, N
FRRLTH, HTIr s s, s; AR AT AT (v w), HveS, weS;, p(v)=i,p(w)=j. il 3(a)
FORBETW T, 5T, KIS A p A1 p, AR, ARIESIE 2, REETWT, 5T, M7 19 m R T Re e ALY
mo BT, 5T, LT

SES 10: ARARURE: SCIB T, spARATY Akt (v, w) B WAL EER, RIS FRExE (T, T, ) ARARL 715 5
FE SRR T, o ARADURRY A 45 s R R ARABA TS S0ns,  SAAR AT 0 2 T AR DRI 22 o ARLUR T, ORIk
FHEXE (T, T, ) 74, o3 =i .

1) [FIRARAEL, FR R PR SO PANRTT ST BT T AR T SR 2 R A A L

2) SERAHAL, T80 AR U A AR, PR SR AT BRAE AR EE O T AR Y U SR A AR L

3) WAL, FEHR IR SR R ECR A AR, PR R T REFR 2T W AR RS AEAE ]
He Bl A AR AL o

EL A4 3(a) HISRIRAN Ty, » FRATR L P ISR T W AT AT 5, LB AU T, an P 3(b) BT

5851 1. % X 6~10 WIAILE— X 2 SRR SR B AR D h, XSGR T oo R A S AT 1]
A DU 4G 50 RIS Ty BEAT I8 AR T, 11 17

3. ET R —X & XRS5 74

AT TR 1 — X 22 IR SRR 551 J772:(Tree-Based Relational Entity Resolution, TB-RER), ‘& fi
B SR SEAA (] () SR B S RSB T SR A8 . TB-RER FH P8 20 20 s SRR 48 2 BV A4y DO e
3.1 WA R A, 3.2 TAEN SR

3.1 XBWERER.
—XF 2 R SARMRMT A [F] TAE Gr AR b, X 22 28R eI A HE 47 SR AT . U R VLIE s il 5
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N R TE—XF 2RI, FRATE UCEC o] 58 H IR 45 40 N DR DY AR A

1) FTAAEAL, AR S AN AL (False Positive) .

2) T RAAARAL, AR B A FHABL(True Negative).

3) T RORAHAL, AR AU AHABA(True Positive).

4) F5 ROREASARAL, AR SO AHAL(True Negative) .

For 287 1), 2)F0 4) % 2 KRB SR RAT I TUAR VL AL -

FRATTHRE Y — AN T B PR S B D ) SR BB 4 2R 1 TMaattehyg (T, 0) IR RIS T S AR AL A 38
(513 2) AP TURILEC AL 1)F1 2). TMatch (T, 0) (46 =N FZEIhRERTHL: 17 AU . i %t 14 2R A%
BRI 28 51 AR it . 8 AN S5 40 . — MR 2 5] T, FI— MR Q.

Bk 1. TMatchy, (T,0)
BN R T, B0
Hith: AEWRET,,

T LRSI

Q: WRIELE

LRl

1Q, T, A (T.root,T.root)
2 M QANTE:

3 foreach (i,j)eQ

4 if f,.(i,j)>6 then,

5 G, ) BT,

6 Qu LookUp({v,w)) Ht+ p(v) =i, p(w)= j

7 return T,

AT VRS Q rhSI TR T, T, (RS A0 (i, ) AT HAALHY ALULRE f, (55 4 47), 49 AUULREA
B K 3.2 TR, R o, (1 0)2 6, Bl §, MOACHCBETRIR T, T, AR AT, S
RARS, S WA SIEL 2, AR RO LA AN (3)k(4),  BISRIBE X T, T, AL 4% o R 3L 71T
RS, S AT AR (v, W) I E B4R Q o, Horlr (v, w) i A 51 2 1, vlevel = wilevel iR £, (i, j) <@,
BUARAY g%t (i, ) AL, HHFA AR S, S, ML SIFE 2, A& X It R & (1)8(2), A
BHAVLECE G, BIME 6 7T B sk 52 45 sl il i se 4 43 2.

FRATTHEGI R ] R U X AN L T

DL 3(a) B SR T h BT T, T, T, M, ok SR IR T, [T, B b, b, AITAE, T
HF A H, = {h ), Hy, = {hy ) LI 2, FRATRCEE TR T, T, ST IR, Bt I
BETRIRET, T, BT 15448 Hy  Hy o B b, T h 015 4446 103 {5 h, 1 h, FTSCBERIBRSEAR AT, b,
3545103, h, 2 S 103, FEAILER, AIUARICAL. SBETHXT, T, KIFT b, b, TR, 1)
T, = (b hy) s Hy = (0 ) R SIEL 2, AREERS 3L T AR S TR TR .

AT X i, ) A9 R, ORI AT, IR A (i, ) BT A S, S, R R EILALH
TS84 MEATTHEIAT[S,|-[s;| W s ICALER B, AR . BEL LookUp (% 6 1T)
SO A (i, ) B T4E S, S, » TR (i, ) THESS,, S, MIAIBLCEE TR RiER . AT G,
Papadakis (¥ BB R[S 17 mixt (i, J) KT S,, S, Tzt Rar e, B Jm AR fieide s, B fRiE4E Q .
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AL Q & —MRIPAF, FSRLERE FITHLT 0t FIRHTINE, Q PRI AP — X ILAT
A AR OV 60 HETHE FOART OB LookUp Hh, IR [ 9 T45 15 56 DL A % 1k Vi 1 1
WA Q , FHATHIEIN . BURMIMIESE, AR 2, XF LookUp i Bl ({53 T AR 1 1 1otk 56 2 4
B2, DAE SR UCAT 0 A N (KRR H SCTERE 030 00 T, SR RHT AR . HLt &) 3(a) ORI T
R, FRATEMITIRESE Q ¥ fxt (r,r), RS 0, (rr), AL, BATH XS, A
PR LookUp tt, KR IT B 75 REARIERT ( Py B, ) (Py, Ps)» MIAEUMRIELE Q b, fRSEZN 1, HIRILAL
(Py o) BP0 By) 2Py, Py ) MM, BRATTIETUREEGLEIE I, HHFEES, .S, MINF] LookUp 1, if
A R T 00 (B, by ) (0,0 ) (s, by ) 252, IINEUMESE Q o, (RSEZEA 11, SEUTAEH £kt (b b, ), %
5 AL, AT AR SER AU AL ST 258 S, LSy, » Sy Sy, MIAE] LookUp eish A AR5 550 (., )
(hy by ) AT 8, TEFAT A, AT, DCREHAIAR A, R SE IR UL B (3 FA B A 2

9T X SARARHTIGFE IV, BATERREEERTILALCH 4 47)FBERTE R (B 6 7). [H1%F L AT
FEAEAT T H0AG . 47 A0 i, ) BRODICIESG , S RS 57 1, | MOFLAb ) 3 T LR HRAE . 24
WRFEFA 51, M MELERT G , AT AL 2O ZAR U2 51 X747 S AT 53 X 4
R e, 2 (p,p,) ICRRING, FEARIC T ARTSEICEE (P, ps) » 5 (P Pa) BARINILHR, WU
(D1, Py s ) SEPRAE ML SR SIHE NSRRI, (R R 2 (1, 1) 1735 2, TR (py, py, )
T4 SR A X

AL I A e 5 (ke Q b4 K0t (i, ) ARADLCHY ST IR 3 4 A7) UL R, BRADRF UC P iR Tl
SR AT ML R ST (5 5 47), 5 ST UL J 5 -0 3 5 00 3 45 )R SE AT DI, AR 4
ST IR RSN FF AT HI R . 25 DT UL T 8 0 5 S U308 44 SR JEAT S, JURE O o 3
FEAR SR NGUR HE AT 4 .«

32 PRILEEZX

3.2.1. EGHMETREEENEHE

J& VAL 5

BWR[ALA, - AFIS[AA, - A RZFHEAEA, BA n MHFEEES ARA, ie[ln], 4]
1B 52 PN St 2 TRV i O SR A SR B . 244R, BATM i T A — 24k, ikr,s AR, S
(e, JFEr[A]FS[AT B A A A fIE.

FABLER L f (r[A ] S[AT) THEARLEE 73 80, 23 By BUE Y A [0,1]» L tngmAit B 25 AN Jaccard AHALLE .
S HOSRAT 1 R r[A] R0 s[A] BA E AR A .

JEPEVCACHLI R — A= e ~ (i, f,0) A | (r[A] s[A])= 0 iR, Hrhie[Ln] 22— @
%50, fR—AMEZRS, 001 ZAMUZRE. BYELERI ~ (i, f,0)REN true kKL r[A]S
S| A'] A T4 i ARALL R 25 £ (i O TTRC.

BATHE r[A] ;) SIATIE AR R f FIBIE 0 BAETCRHAN . 75~ 32, AT IS R
r[A]~s[A]-

TCSRAR AR T«

TEFARLRE T — L AN R P ) @ AR R T S 45 o FRATT I 8 MR A0 i 1 1) R AN R
RNEEME A SEAFEMRE 4, LS IIAEHBHCTREILE, A 7D HoRE S 2R a5, id3%
ARACLRE TH ST, 3 W A o e R P AR [0 PR B R SRy R B (SR AT P

AT EUNRAGAT B, TR S AR R, BB AT AU T R, ST
RS, JREA—F BTG N
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fan (1) = X (41, (1[A] S[AD)) &

Hoop A 5 A IR R

3.22. EFXBBIMROEEA

PR3 7 A SR0IR M HUAE FEAF ADLRE BN, (LS540 0 TR M BOAR LR T 21 2 e
HHBL, EEIHRE T, 2SR IR IR R, HoRE RSB, W11 1(2)FTr,
PRGBS SRR SE R, 54 P Se LA BRI E R, Hhths ZEIES e,
AT 45 S 0 T DT R ST, OGS 43 et T LT LR 75— i
FRLBEERAT T A 200 e AF LR R SIBE T4 035 R PO 5 5 AR I 434 R TS L.

S NSRBI HIARE S 1, Fob p(s,) =1, p(s,) =1+

fsim—r (r| ! rj ) =0 1:sim (rl ' I'-j )+ (1_ 5) 1:sim—rela\ted (si ' sj ) (2)
fsim—related = ;(lj fAj (Si [Al :I’Sj I:AJ’ :I)) (3)

Hep, fg, R R G, BHRETREQHLIE, RACAHKETEYERMLERVALS]L  fi e &1
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Figure 4. Comparison of TB-RER method and existing methods
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Figure 5. TB-RER scalable evaluation
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