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Ontology Extraction Based on Generalization of Table Structure

MASAHIRO TANAKA' and TORU ISHIDAt

Previous works on information extraction from tables make use of lexical knowledge bases
of tables or prior knowledge such as a cognition model of tables. However, we often need to
interpret table structures in each table differently and to treat lexicons in various domains for
processing a broad range of tables on the Web. The method proposed in this paper extracts an
ontology from a table by using relations represented by structures. Once the interpretations
of table structures are given by humans, the table structures are automatically generalized to
extract relations from the whole table. We defined a formal representation of generalized table
structure based on the adjacency of cells and iterative structures. Our experiments showed
that the method extracted class-hierarchies, property-value pairs and other various relations

May 2006

from the tables containing price lists, timetables and statistics on the Web.
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Table 1 A price list of PC components.

PC Component
ProductID ProductName | Price
Memory
M27.512 PC2700 512 MB $70
M27_256 PC2700 256 MB $40
Processor
P4.340 Pentium 4 3.40E GHz | $260
P4_280 Pentium 4 2.80 A GHz | $140
A64.320 Athlon 64 3200+ $160
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Fig.1 Correspondences between adjacency of cells and a

link between boxes.
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Fig.2 An RDF graph describing the relations between
data in Table 1.

Tex:Price

| SuperClass |

| Property1 |<—>| Property2 |<—>| Property3 |

| : |

| 1 1 1 |
¥ ¥ ¥

| | |
¥ v ¥

| SubClass |
1 t 1

| | [ |
¥ ¥ ¥

| Valuel |<—>| Value2 |<—>| Value3 |
4 ! I

| ] [l |

03 020000000000
Fig.3 The structure corresponding to relations shown in
Fig. 2.
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Fig.4 Examples of symbols.
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GenerateSymbol(table)
re—1li—1,5«<1
repeat
h «— split(r, table)
if box-symbol(r, h, table) O {b,,} OOO0DOO0O
b; < box-symbol(r, h, table), i — i+ 1
ifr+h0 (0)0000 (O)
return {bm }, {en}
if edge-symbol(r, table) O {e,} 000000
e; <« edge-symbol(r, table), j «— j+ 1
r—r+h+1

05 0DO00000000OO0

Fig.5 Procedure generating symbols.
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Fig.6 Generalized structure of Table 1.
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GenerateRule(spoz, P)
Seq — spo, 10000000000 0OODODODO
for each a in Seq
if Spoe 00 alea)+ 000
P'— PU{E; — Ejea, E; — a}
— Spop 00 afea)+ 0000000
000 g, 00000

! /
return GenerateRule(s; ., P’)

!
Sbox

return {S — Spoz} U P

GenerateGrammar (Spog, R)
for each r in R
Shey 1000000 +000000000
P «— GenerateRule(spoy, 0)
return < P, S >

ExtractRelation(table, R)
Show — table 100000000
G «— GenerateGrammar(spoz, R)
R’ — R U Parse(spog, G)

return R’

07 0DO0O0OO0OO0OCOOOOO

Fig.7 Procedure extracting relations from a table.
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Flight | Day |Departs|Arrives Items & Period | Regular| Float Tour Code DPILAXOIAR
SM202| Sun | 11:10 | 13:20 3 Months| 4.4 4.4 -
BT ETR BT Mot 205 T 205 Valid 01.05..30.09.04
on : : . . - :
TM208] Thu [ 20:45 [ 22:10 Fixed [9 Months| 5.05 5.05 i?sls /EXDgl.lSI(;n R Eg%n;)ggc Ex; e5nl%ed
LM208]| Tue | 20:00 | 22:10 Deposit| 1Year | 515 | 5.15 Aduly | Single Room - :
2 Years 5.5 5.95 Double Room 32,500 1,430
(a) Years | 505 | 528 =3[ Extra Bed 30,500 | 720
Monday | Tuesday |Wednesday| [Regular| 1 Year 5.25 5.25 Child S Occupatwn. 25,800 1,430
Morning | Clemens | Aaron Celina Fixed 2 Years 5.35 5.35 No Occupation| 23,850 720
Afternoon | Aaron Celina Clemens Deposit | 3 Years 5.35 5.35 Extra Bed 22,990 360
(b) (© ()
o8 O0oo
Fig.8 Examples of tables.
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Table 2 The number of extracted RDF statements.

statistics
163.2
(7.2)
169.0
(3.0)
193.8
(20.0)
184.4
(6.0)
269.8
(4.6)
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ExtractFromMultipleTables(R, T')
while ROOOOO
for each table in T
Show — table 100000000
G «— GenerateGrammar(spoz, R)
R «— R U Parse(Spog, G)

return R

09 DOoooOOooODOOOOO
Fig.9 Procedure extracting relations from multiple
tables.
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