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Abstract

Recently, many researchers have paid attention to the study on generation of new linked data from tables by using linked
open data (e.g. RDF, OWL). This paper proposes a new method for such generation of linked data. A pattern-based method
intrinsically has a conflict problem among patterns. For instance, several patterns, mapping a single header of a table into
different properties of linked data, conflict with each others. Existing studies have sacrificed precision by applying a statisti-
cally dominant pattern or have ignored conflicting patterns to increase precision. The proposed method finds appropriate pat—
terns for all headers in a given table by connecting patterns applied to the headers. Experiments using DBPedia and
Wikipedia showed results that conflicts of patterns are effectively resolved by the proposed method.
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Tables including seeds

I 1
T 1

Title Soccer —

Alias Football

zation

Pattern Learning

I 1
I 1
T 1
I| - 1
Name Yun Bong-gil $1—
Alias Mae-hun P
Bithday | 1908.6.21 4|

Categori- Ball sport  |—

Seeds obtainable from Linked Data

—® Yun Bong-gil : rdfitype

@ Mae-hun

® 1908. 6. 21 dbpedia:birthDay

—1——=® Soccer iati rdfitype

e Football g

e Ball sport

dbpedia:category

Generation of Linked Data

Alias Hockey —

g 1. o™

S

A Conflict of Patterns

@ Alias = (foaf:nick, dbpedia:Person)
e Alias = (dbpedia:alias, dbpedia:Sport)

718h dedof mjH E= EA|

Fig. 1. A conflict problem of patterns in a pattern—-based method
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1:71nput: A linked data L, and a set of tables T
2: Output: Instances / patterns for each predicate
3: for i =1 to oo do

4: for each predicate p € L do

b QUERY tables containing recently promoted
6: instances

T LEARN patterns for each table returned

8: EXTRACT new candidates using patterns

9: FILTER patterns that conflict with previously
10: learned patterns

11 RANK candidate instances

12: PROMOTE top candidates

13: end for

14: end for

a2l 3. CSEAL-like 23 E dlo|lg && 212|E
Fig. 3. A CSEAL-like algorithm for generating
linked data
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l:ilnput: A linked data L, and a set of tables T
2: Output: Instances / patterns for each predicate
3: for i =1 to oo do

4: T + @

5 for each predicate p € L do

6: QUERY tables containing recently promoted
7 instances

8: LEARN patterns for each document returned
9: end for

10: EXTRACT new candidates using patterns
11: SORT&GROUP the candidates according to tables
12: for each table t € T do

13: (G <candidates obtained from ¢

14: if exist a conflict in G then

15: GROUP&SCORE candidates in G according
16: to type

17: PROMOTE selected candidates

18: else

19: PROMOTE all candidates in G

20: end if

21: end for

22: end for

J% 4. 5 a2~ 7|8t 23 dlole MM 2e|E
Fig. 4. A conflict resolution based algorithm for
generating linked data
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Linked data

Yun Bong-gil

foafname

Mae-hun

1908. 6. 21

dopediabirthDay -
Name Yun Bong-gil

(dpedia:Person, foaf:name, Yun Bong-gil) Alias Mae-hun

(dpedia:Person, foaf:nick, Mae-hun) Birthday 1908.6. 21

(dpedia:Person, dbpedia:birthDay, 1908. 6. 21)

Input seeds An input table

Pattern Learning

Header Concept Predicate Frequency
Name dbpedia:Person foaf:name 1
Alias dbpedia:Person foafinick il
Birthday | dbpedia:Person dbpedia:birthDay i

Selected patterns

& Scores
Pattern Repository
Header Concept Predicate Score
Name dbpedia:Person foaf:name 0.9
Alias dbpedia:Person foafinick 0.8
Birthday | dbpedia:Person | dbpedia:birthDay

a8l 5. wel 8

=

of
Fig. 5. An example of pattern learning

o>

Fold Hlol AtiEe Pee Heb ohi, A o2 7
A RS AL Coba @ o), A6l 4 Col D@ A
S thgel 4 28 o] Ak,

Y cscore « lc.hEH)
c
|H

10 ) fdgo] el 9 18, 2384 & 4% 0%
3t} c.score= HE A TAlGA AL HEY] HES
nsta, chis 9 co S 2v)dit)

2% 6914 dbpedia:SportE 7HA+= HEH 1552 A
A7 B wiol =& HLE v it dud siE

45

aF5 A8std FE29 &4 #2 ol &stod 7&21]7:: HR=

AR = ok BAE ARl Fa= dol o A%ET)
4, N

AL Fa A HH FE A o] A= o

H A Agsd mAe 295 5_*}0}“5} *a’%% 3l &
3= ol ®A 3ato] DBPediag AHE8tL 3to] 917
g tjo}e] infoboxE Ho|E HHZ &85}t DBPedia=
971909 infobox HRE Egate] FEFE Q7] ulFo
olu] t}#e] infobox ARE FI3l vt AFS 98
IH A2B2ES seed AAR 83t UYWA= A5
712 93 gold standard® AMgEITh & 370 JNd,
School, Company, :LF/]F’_ Filmoll W3] z+ 412871, 4,220
N, 5549719] JN=-HAES oz AH3S stk
ol& 7} el sl 207H«1 A2B 25 seed, UM A&

Hol225H 23 = Holy 4y

mjo
10
o
i=
rm
of
U
o
IS

Pattern Repository

Header Concept Predicate Score
Title dbpedia:Sport dbpediatitle 0.9 Title lee hockey
Alias dbpedia:Person foafinick 0.8 s Hockey
dbpedia:Sport dbpediaalias ZC;IEED?‘M' Winter gport
Input patterns An input table
Entity Generation
Header Concept Predicate Value
| Title dbpedia:Sport dbpediaititle Ice hockey
Grouping candidates with Alias dbpedia:Sport dbpedia:alias Hockey
Sccr?n;a\‘rgret(huen;fﬂp;;sll.,: Title dbpedia:Book foafiname Ice hockey
Alias dbpediaPerson foaf:nick Hockey

Generated entities

Linked data

ce hatkey dbpediatitle
N
Hockey <Jbpediada )
Winter sport \

dbpediacategory
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Fig. 6. An example of entity generation
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¥ 1. M otst ghHuL CSEAL-like g H|w
Table 1. Comparison of the proposed method and
the CSEAL-like method

Concent predicat Proposed Method | CSEAL-like method
oncep edicate Pre. | Rec. F1 Pre. | Rec. F1
School address 85.2 | 100 | 92.0 | 99.6* | 355 | 524
Film basedOn 821 | 829 | 825 | 828 | 11.7 | 205
: cinema
Film tography 942 | 987 | 964 | 950 | 6.1 | 115
Com?ény country 65.3* | 61.6 | 634 | 550 | 27.6 | 36.7
Film director 496* | 93.1 | 647 | 43 0.2 0.4
Film distributor | 88.5* | 62.2 | 73.0 | 780 | 82 | 1438
Film editing 924 | 959 | 941 | 857 | 41 7.9
Company for{(“gr'o” 347 | 100 | 515 | 46.2* | 24.0 | 316
Company | foundedBy | 29.8 | 100 | 459 | 33.0 | 129 | 186
Company industry 779 | 99.8 | 875 | 696 | 121 | 20.6
Film language 774*| 90.0 | 83.2 | 60.1 | 31.2 | 41.1
Company location 956 | 984 | 969 | 929 | 7.3 | 136
School motto 975 | 989 | 98.2 | 976 | 98.0 | 97.8
’ music
Film Composer 450 | 966 | 614 | 681*| 84 | 15.0
Film narrator 35.0 [ 100.0 | 51.9 |100.0*| 14.3 | 25.0
numberOf "
School Students 844 | 87.1 | 85.7 |94.7*| 581 | 720
parent
Company Company 635 | 924 | 753 | 583 | 7.9 | 139
Company | predecessor | 78.0* | 67.8 | 726 | 520 | 11.3 | 18.6
School president 883 | 993 | 93.5 | 91.2 | 34.2 | 49.8
Company |regionServed | 894 | 71.7 | 79.6 | 885 | 17.8 | 29.7
Company service 90.1 | 100 | 94.8 | 941 | 219 | 35.6
School staff 929 | 100 | 963 | 944 | 654 | 773
Film starring 946 | 979 | 96.2 | 981 | 13.0 | 229
Company,
School type 409 | 97.8 | 57.7 | 86.2* | 358 | 50.6
Company, foaf:
School homepage 305*% | 69.7 | 424 0 0 0
Average 721 | 90.5 | 77.5 | 73.0 | 22.7 | 31.1
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