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An Efficient Method for Logical Structure Analysis of HTML Tables

Yeon-Seok Kim*, Kyong-Ho Lee”

ABSTRACT

HTML is a format for rendering Web documents visually and uses tables to present a relational
information. Since HTML has limits in terms of information processing and management by a computer,
it is important to transform HTML tables into XML documents, which is able to represent logical structure
information. As a prerequisite for extracting information from the Web, this paper presents an efficient
method for extracting logical structures from HTML tables and transforming them into XML documents.
The proposed method consists of two phases: Area segmentation and structure analysis. The area seg-
mentation step removes noisy areas and extracts attribute and value areas through visual and semantic
coherency checkup. The hierarchical structure between attribute and value areas are analyzed and trans—
formed into XML representations using a proposed table model. Experimental results with 1,180 HTML
tables show that the proposed method performs better than the conventional method, resulting in an
average precision of 86.7%.

Key words: HTML Table(HTML €] o] &), Structure Analysis(7Z+%41), Attribute-Value Relations(&
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2 og@l{ ‘*‘%‘wm ztcab1e> . <SIRI>
o | ompanyName <Last>2.80</Last>
f/ £8€0 2474 032 omR <CsCO> <Change>+0.10</Change>
<Last>24.74</Last> <Change>0.01%</Change>
WTE W anis <Change>+0.92</Change>  </SIRI>
I 28 </(<:g1(1::g§e>0 .019%6</Change>  <qUNW>
P PN % <Last>5.41</Last>
MSFT ami R Gl <INTC> <Change>+0.10</Change>
<Last>30.88</Last> <Change>0.00%</Change>
Josy 469 #1510 a0 <Change>+0.96</Change>  </SUNW>
<Change>0.01%</Change> <] VLT>
</INTC> .
GREL 8440 G018 <Last>5.14</Last>
o — 1342 <MSFT> <Change>+0.23</Change>
#® 99 <Last>27.08</Last> <Change>0.01%</Change>
SIRt IR <Change>+0.12</Change> <,/ yLT>
. <Change>0.00%</Change> <AMAT>
Sutw sqr] B0 00% </MSFT> <Last>22.38</Last>
- <J1<3L5Ut>>4 §9</Last> <Change>+1.02</Change>
; as 8 as <Ch >0.01%</Ch >
LT 514 02 % <Change>+0.15</Change> </AM2r31g>e 001%6</Change
<Change>0.01%6</Change> <pELL>
AMAT MO G0 </Jpsu> <Last>32.95</Last>
n% <O<}iCLt>>1'342</L > <Change>-+0.84</Change>
2 e ast>1o. as <Chi >0.01%</Ch >
DELL 3285 il A <Change>-0.14</Change> </D%Lf}:1>ge 0.0136</Change
~ <C}§mge> 001%</Cha“ge</C0mpanyName>
</ORCL> </table>
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OPPONENT

TIME | SCORE

Temperature 66°
1 Washington 7:30 4-2
2 Ottawa 7:30 7-3 Humidity 5%
6 Edmonton 7:30 5-2 Precip. today wa
8 TampaBay 7:30 5-5
9 Florida 7:30 4-2 Wind SE at 13 mph
12 Buffalo 7:30 3-0 .
14 Boston 730 | 2-1(0T) Barometer 3002 in
16 N.Y.Rangers 7:30 8-3 Dewpoint 58°
19 St.Louis 7:30 4-2 T -
21 Philadelphia 730 | 83 Visibility 10 mi
22 Hartford 7:00 7-1 Sunrise 531 am
27 Montreal 7:30 2-2
30 Boston 730 | 6-1 Sunset 815 p.m
(a) (b)
Breeding Pair Combinations CLEAR MALE CARRIER MALE AFFECTED MALE

CLEAR MALE

1009 Clear

50/50 Carrier/Clear

100% Carrier

CARRIER FEMALE
AFFECTED FEMALE

50/50 Carrier/Clear | 25/50/25 Clr./Carr./Affctd. | 50/50 Carrier/Affected

100% Carrier

50/50 Carrier/Affected

100% Affected

(c)

Category State |Years of Experience| Base Compensation | Bonus Total Level
Corporate Salaried | Colorado 3-5 $ROK $5K $3BK | Average

$60K $OK $60K Low

$95K $10K $100K High

Category State |Years of Experience| Base Compensation | Bonus Total Level
1099 Contractor | Arkansas 1-2 $30/hr n/a n/a Average

$20/hr n/a n/a Low

$40/ht n/a n/a High

Category State |Years of Experience| Base Compensation | Bonus Total Level
W-2 Contractor Texas 6-10 $50/hr n/a n/a Average

$40/hr n/a n/a Low

$65/hr n/a n/a High

Category State |Years of Experience| Base Compensation | Bonus Total Level
Agency Recruiter | Ilinois 10+ $45K $25K $60K | Average

$30K $10K $40K Low

$60K $40K $100K High

(d)
6031 Change: +0.87 Open: 59.95 | High: 60.65 Low: 59.66 | Volume: 21,941,000
Last: 60 Percent Change: +1.46% | Yield: n/a P/E Ratio: 56.37 |52 Week Range: 47.50 to 76.15
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AAe AL FALE LFAY ] Ao §
g=ol 289 "HolE&g FF3 gth o] Yty
ARE WYL <Y 4>9) Zo] s 7EHE HE
3t dE E9, <a¥ 5(a)>= ‘A-76 Studies
Initiated in FY 1997’ 9] 7348 7}X)9, ‘Functions’
9 4FTES'S] Z& 2t &£4 do] & 498 #+A3)
= 0y Ay Bso] RdE HolBo|th o]
Hol B2 HA 73 29 4°ﬂ o3 <18 5(b)>¢}

A-76 Studies Initiated in FY 1997
Functions # FTES
Social services 2,331
General maintenance and repairi 6,460
Installation support 5,868
Real property maintenance 5.168
Base multifunction services 9,223 :>
Data processing 751
RDT&E support 743
Other nonmanufacturing 2,817
Education and training 569
Health services 350

(a)
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THEN #13 3(xes g) AA
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THEN %H“ P(re I)2 PAoE HF

(3 IF B154 29 gho] 1o] oy
THEN 313 4 dlo|8l& BAlslo A& &7

(4) IF A9 tole7l ¥4% Hug 7MA = H¥H%
THEN #i€lo] wlz} 4 &
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= Hel22 P73 Aok

312 A3 ABA A
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—Ll

Functions # FTEs
Social services 2,331
General maintenance and repair 6,460
Installation support 5,868
Real property maintenance 5,168
Base multifunction services 9,223
Data processing 751
RDT&E support 743
Other nonmanufacturing 2,817
Education and training 569
Health services 350
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<h1>~<h6> 22 A71E ¥4
<big> 718 BEEG & 9A F
<font color=""> 27 B-g 43
<font size=""> 22 Zrg 4%
<font face=""> 2E8e WA
S e 7 DERERNERERE:

Class Price
Residental/small non-residential $0.05689/kWh
Meduim/non-residential $0.05732/kWh
Large/non-residential $0.0613/kWh
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A 3]
vy | TELEE hsd gl Ae 5w grel A19E
HARE Version Nd+(\ .\ d+)+ -
oju Y E-mail, email \ blA-Z0-9._%-]+@[A-Z0-9.-1+ \ [A-Z}2,4}\ Db -
AnMs Telephone, Phone, | (\+\d+\s$)2(\ (\d+\ N2\ s)?2((\d-)(\sl-I\.))? _
STTETITEL, FAX, Contact ] (\d+)(\s]=[\.)(\d{4})
criod. Date (191200 \ d \ d[-/.}0[1-9]i1[012D){-/.](0[1-9]I[12][0-91I3[01D),
g Ci;eate ,Revisye (19120) \ d \ d[-/.)(JanlJanuary){-/.1(0{1-9]I[12][0-8]13[01] _
= Deadline’Start I:Ind ),++, (19120) \ d \ d[-/.](Dec|December)[-/.J(0[1-9]1I[12]
’ ’ [0-9113[01])
. (0[1-9111[0-9)12[0-4D[/.:)([0-51[0~9N /.- [0-51[0-9D), s, p, hour(hr),
P4 time . minute(min),
({Nln)oon), ((MIm)idnight)
second(sec)
o N January(Jan), -+,
2 Month (O[1-9111[012D) December(Dec)
. ~ Monday(Mon),,
o Date, Day (0[1-91I[12][0-9]I3[01]) Sunday (Sun)
URI | Web Site, Online, URI| ("http://”|"mailto:"|"ftp://")[* \n\r\"\ <\ \ ]+ http, www
o o = B Windows, NT, XP,
=IAA 05 UNIX, LINUX, Tru64
2ol |length, height, width - o km, mile, ft, inch,
Cost, Asset,
713 Purchases, profit, - $, £, ¥,\ USD, CAD
value, Price
= Humidity, Hum, _ 9
& Probability %
2] Company - Corp. Inc, Ltd.
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Table[] SimpleTables
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Table[] SegmentedSimpleTables
n= &Y 3 d9eg FEE U4 O o
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Tablell DivideComplexTable()
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2. SegmentedSimpleTables[] = DivideComplexTable();
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9: SegmentedSimpleTables[] = SimpleTables[];

10: }
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£ @& HolEd BAK

13}

14: }
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16: SegmentedSimpleTables[] = Table;

17: )
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(a) Caption CaDtiOU
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(b) Caption Caption
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Caption
(c) Caption |
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D11 Din
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TODAYS YESTERDAYS
COMPANY
OPEN CHANGE OPEN CHANGE

BLUE INC 75 1/2 +1 1/8 74 9/16 -4 1/4
GREEN COM 89 1/4 +2 88 5/8 -2 13/16
RED INC 22 1/4 +5/16 21 13/16 -3/8
YELLOW LTD 103 3/8 -1 13/16 101 -4
PURPLE INC 27 11/16 -2 5/8 27 5/8 -11/8
BROWN COM 68 +11/16 66 11/16 -15/8
PINK LTD 130 7/16 +1 1/16 130 -2 3/8

I8 10. ¥ HojEe o

Table
COMPANY
BLUE INC * o o PINK LTD

TODAYS TODAYS YESTERDAYS YESTERDAYS TODAYS TODAYS YESTERDAYS YESTERDAYS

OPEN CHANGE OPEN
7 1/2  +11/8 74 9/16
2% 1.
4. ™ 2y
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W 4
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<BLUEINC>

</BLUEINC>

<TODAYS><OPEN>75 1/2</OPEN></TODAYS>
<TODAYS><CHANGE>+1 1/8</CHANGE></TODAYS>
<YESTERDAYS><OPEN>74 9/16</OPEN></YESTERDAYS>
<YESTERDAYS><CHANGE>-4 1/4</CHANGE></YESTERDAYS>

g

<BLUEINC>

</BLUEINC>

<TODAYS><OPEN>T75 1/2</OPEN><CHANGE>+1 1/8</CHANGE></TODAYS>
<YESTERDAYS><OPEN>74 9/16</OPEN><CHANGE>-4 1/4</CHANGE></YESTERDAYS>

<?xml version="1.0" encoding="UTF-8" 7>

<table>
<COMPANY>
<BLUEINC>
<TODAYS>
<OPEN>75 1/2</OPEN>
<CHANGE>+1 1/8</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>74 9/16</OPEN>
<CHANGE>-4 1/4</CHANGE>
</YESTERDAYS>
</BLUEINC>
<GREENCOM>
<TODAYS>
<OPEN>89 1/4</OPEN>
<CHANGE>+2</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>88 5/8</OPEN>

<CHANGE>-2. 13/16</CHANGE>

</YESTERDAYS>
</GREENCOM>

(a)

<REDINC>
<TODAYS>
<OPEN>22 1/4</OPEN>
<CHANGE>+5/16</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>21 13/16</OPEN>
<CHANGE>-3/8</CHANGE>
</YESTERDAYS>
</REDINC>
<YELLOWLTD>
<TODAYS>
<OPEN>103 3/8</OPEN>
<CHANGE>-1 13/16</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>101</OPEN>
<CHANGE>-4</CHANGE>
</YESTERDAYS>
</YELLOWLTD>
<PURPLEINC>
<TODAYS>
<OPEN>27 11/16</OPEN>
<CHANGE>-2 5/8</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>27 5/8</OPEN>
<CHANGE>-1 1/8</CHANGE>
</YESTERDAYS>
</PURPLEINC>

(b)

<BROWNCOM>
<TODAYS>
<OPEN>68</OPEN>
<CHANGE>+11/16</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>66 11/16</OPEN>
<CHANGE>-1 5/8</CHANGE>
</YESTERDAYS>
</BROWNCOM>
<PINKLTD>
<TODAYS>
<OPEN>130 7/16</OPEN>
<CHANGE>+1 1/16</CHANGE>
</TODAYS>
<YESTERDAYS>
<OPEN>130</OPEN>
<CHANGE>-2 3/8</CHANGE>
</YESTERDAYS>
</PINKLTD>

</COMPANY>
</table>

HE5l0{ 2Z MHE XML BAM9 of

ey PN )
54 S @t | z94 984 98 3 2%)
& o> & FTgE Aol gle 125 (80%)
70| FEA 9BAel U 3(2%)

G4 dlolZolA 7 HolB £4o] B UE 8 (5%)

2xn, ez, 2x2 o8] AZA, ojna AgAol g 8 (5%)

TEE T delzeA d9d 242 A7 doluel HAULE 8 (5%)
AAAAQ ol Ao AW oF 2 (19%)

A 157 (100%%)
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Pass Rate (%) Comparison

Oct-2000

iExamination 1t Time Takers iRepeat Takers Overal)
Chemicaf i 84 i 28 i 48
iCivil B 56 i 33 H 44
Electrical a1 18 28
Environmental 77 : 5§ 7
{Mechanical 27 a2
{Structurai | 35

iAgricultural i 42

Controf Systems i 86 59

Fire Protection . ;i 42 : 23

Industrial 56 i 32

Manufacturing i 79 : 67

Metallurgical " 89 Hi 80

MiningMineral i 56 i 44

Nuclear 100 I 100

Petroleum 71 i 41

Naval Architecture/ Marine Engineering;; 41 i NA

(last given October 1999)

iExamination H AM Only i PMOnly

{Structural t : 38 H 33

(a)

i
iTitle

iManager interview: The View From Long-Term Corporate Fund

(b)

s REGISTRATION ? CONTINENTAL
BREAKFAST ? EXHIBIT HALLS OPEN

MEDICARE TOPIC TO BE ANNOUNCED

o Presented by Empire Medicars Servces 7 Medioers Fart 8
semmer .
TRACK A [TRACK B [TRACK C [TRACK D

Exhibitor workshop Exhibitor workshop|ExXbIor worksnop  [Exhibitor workshop|

fo be ennounced tobe tobe to be announced

1522]| COFFEE BREAK COFFEE BREAK [COFFEE BREAK COFFEE BREAK
Exhibitor workshop Exhibitor workshop [ Extiibitor

a1
10 be announced lo be anncunced _ |0 be announced 10 be announced

Exhibitor workshop Exhibitor workshop| Exhibitor workshop XhibioY workshop}
i

10 be announced tobe
Token T T ]

| Exhibitor workshoplfz 2
10 be announced _ [
Exnibitor workshop|

10 be ennounced _[i:=
COFFEE BREAK

Extiibitor workshop)

10 be announced

be announced

{Exhibitor workshop

0 be announced
{Extibitor workshop)

to be announced
icorrEE BREAK

Extiibitor warkstiop]

i to be announced
[Exnibitor workshop|
‘%110 be announced
- i{Exnibitor workshop]f:
10 be announced

@

ito be announced
Exnibitor workshop|

10 be announced
Exhibitor

to be announced

Seq. #:Contract Month Preduct Code First Trade Date Last Trade Date:Settlement Date Delete Date
: ) e b ; Fabia T
EBM] 5”8/0] 5/18/01 5/2‘/01 o Summary of the £nergy—10 Weather File for Portiand. Maine (portiand.ett)
EBN] 6/22/0] E Latitude: 43.7 Winter Design Day Dry Bulb (2,5%): -18.4 &degC
£8G 70001 0 Longitude: 70.3 Summer Design Day Dry Bulb (97.5%): 28.9 &degC
: : i ion: 13 m Summer Design Day Wet Bulb (97.5%): 21.7 &degC
EBUY 2100 §24/01 e Month TARTTMXAT TMNATTMX " TMNT TWBAT RHT WA HS! HDD! ¢DD
EBZ-I ”/m ‘1/23/0] ”mm January P -5.4 -0.7: -11.0: 11.1: -24.4 —£.9 63.4 14.5} "T8g8! 740 o
i - i February i ~4.5 -0.0{ -t0.2: 11.1; -22.8 6.0, 655 13.0: 2008, §47 U
EBH2 2000 ik AR March [T S A A T T A G NRED] s
April 7.4 12.3 2.1i 27.8 -2.8 4.7: 89.4 16.85 2
May 1.3 16.3 5.9! 26.7 1.7 8.9: 75.5 16.5 0
June TIETRAT 688 8D 1407 734 143 26
Juily 20.7 26.4 16.41 33.3 10.0: 17,3: 74.4 ma G
August 19.8: 24.8 14.9: 30.0 8.3 16.7: 75.4 13.9 714
September ¢ 15,1 202 9.3 267 2.8 13.0: 80.9: 14.2 6
October 8.7 14.4 3.0 256 -4.4 8.3! 71.6 13.9 5}
November 4.0 8.2 04! 22.8 8.9 2.1 72.0; 14.7 0
December ~3.5 ~0.0: ~7.7 B8 TIE 5.1 64.6 135 o
Year 7.8 12,61 2.3 33.3! -24.4 5.3: 70.7: 14,2 7
1982 TAA: Avg Dry Bulb Temp, &degC TMX: Maximum Dry Bulb Temperature. &degC
1660 WSA: Avg Wind Speed. kmph HDD: Heating Degree Days, Base 18.0 &degC
TMXA: Avg Daily Max Dry Buib Temp. &degC TMN: Minimum Dry Butb Temperature. &degC
1994 HS: Avg Daily Horizomtal Solar Radiation. Wh/m2: CBD: Cooling Degree Days, Base 18.0 &degC
Feb 1 998 H TMNA: Avg Daily Min Dry Bulb Temp, &degC TWBA' Average Wet Bulb Temperature, &degC
E ¢ RH: Relative Humidity. %
i Oct.1998 {7800 i 8900

(c)

O3 15, 43} 2t A8 S| 28 Hlo|22 o (a)
2} Hlo|E2| £40| 25 CIE, (b) 2xn ElO|ER2
A ojo|A latd Bxi, (¢) M Hiol2aM doAx
2 271, (d) HRE HEY=2R QI 27
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! 162 100 62 61.73%
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E 10, MetE ¢nt Jung S M8 vR (4 7|F)

Ard Y Jung 59 ¥

TH |54 49 F Aado] e F 1 ZA2 R T oge g P R P R
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