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Comparing String Similarity Algorithms for Recognizing Task Names Found in
Construction Documents

Jeong, Sangwon', Jeong, Kichang**
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Abstract : Natural language encountered in construction documents largely deviates from those that are recommended by the
authorities. Such practice that is lacking in coherence will discourage integrated research with automation, and it will hurt
the productivity in the industry for the long run. This research aims to compare multiple string similarity (string matching)
algorithms to compare each algorithm’s performance in recognizing the same task name written in multiple different ways.
We also aim to start a debate on how prevalent the aforementioned deviation is. Finally, we composed a small dataset that
associates construction task names found in practice with the corresponding task names that are less cluttered w.r.t their
formatting. We expect that this dataset can be used to validate future natural language processing approaches.
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OF Aelg 4= A= AAN A2] AlAE (Natural Language
Processing)& 7dtoh= o= M & S AlSSIT

Table 1. Problematic input in construction-related documents

Correct Usage Actual Usage in the Industrial Settings
Towgong Tow gong
Baesu-gong Towgong Baesu-gong-1] Tow gong
Tile Buchigi Doygijil tile Tile (Dogjijil) Butchim

AFH0] &2l Sh=alt Jojek 20| Qo] ARgshs o
O1E FFEE Sdll 7135t Algdte 88 2ot 78
AIFeIth Aol = F2 AFHE Soll ARgE 21 126}
1l THSOIRIA] @R171 mEoll, Gt oz 7HA] 013 &0
SRS AEAOE olefgt AFojof tigt XA & HFET
olie: 4~ A AFHsh= Zlo] FQFE0] BIEA AATH

T

29 WHS Qo] &4 SiE FYBLHER], Bojot Hol
20] PAS +EHOR Holshe 5 AR wE2o] 2o
T wraro] RIHEOIQIC, BRI, Aelaior 2 A

o] ¢k & ZOF S0iLil, AJAH] dE HAIS WA
SH=(Rule-based) B3A]19] SHAIE Ol B2FHAF AFo10] &2
= 7IASE0R2 MG =€ SuiA Bal, Ao el
2|1} Tojo} Tof 7to] A 52 HIKIE sk5S ARESH0]
Arso= Q394 4= Q= Weks F6M HIQITE oFAJet
OFA] AdPA A= olHst 7IASksE AFESI7t Ele
], ol 7Asks AlAEE ShaAlZ 7HSE HIolHS E5
HiF Absstol] st A9 Bz AQ10 2 HOITHBilal et
al, 2016).

AEAANA HolE Q] TIXEstet 143t ¥ elst
1 FNEOE OlFAIA] Ll AT HHEEQ o EAMH
A JFoA BEE = olnjA] HOHE Mg 4= 9
Han and Golparvar-Fard (2017)7} Z=AFSH H}ol| OJ5HH
A0l Ad Z2AE= thef 40000078 Fe] AlZE o
HE MQsith oiAet oSt HlolHES AARCZ J
LR] oAl AFE0] OJETHKIm, 2019). HIOJEIQ] A H|&
I 71 BRA 7ER] ol SIAFRCE ZHAF ARRS] HIOJEH
O|AE AIZE} AXlsal e A7 EAig 7Hsd g dof
Ch & 18 & olzfsh def= Wrist 3R E wi2A A2l
7] O At AR A HIBAME S Fefg 2010, o
Aol Fr O] vithal o] ost E#Eo] 715skE 4= QUrh
T5t A4 &= ElojEZE HTtAl] EESHA] EEoR 9l
all (Lee 2019) O] RJAGH=0] AAA0IAI9] AFA0] A
2] H7F A4, Z10] O]FAAIA] &Sitt. Ol= HlolH
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Z1g AIAFITE.

HAAFA A AN A7t He & o+ e 2ok T
oitt AA HFEAOIA FHE FESH0] AFE0] O
Bt 52 EFotUEXE Akl HAlsts 21 (Zhang
and El-Gohary, 2016)& & == Q1L A4 2 JHE &
U2 SAMIS] 5718 d&Sohs RdEs Mde +5 Qrt
(Williams and Gong, 2014), B8 ZAAI] 1} FH=ASH A
O] TIATE 7|9 407 BASY] ot AR ged
4 QO (An et al, 2019), =L HALIIOIA 9] AafE
E AR BSAoR 6l E&67] gt VeR S8
= QUCHPark, 2008). 1efut AFe10] Aejof QoA HEL
SO|E AFE7I TET 5= = HOE T2 HEkelojof
st= WEoZA Al HOAE 7idek= & Kim (2012)9)
B 0]Q]9] ARoA] 0= R0} Aelof st A=
HRIsHAkgholth,

H 0151= Lee et al. (2012)01A41 BIM (Building Information
Modeling) AR} Onthology PREIQ} HAI 7] 2Aof Th
st 4R E Akgoto] #EUYEs =28 Ahsstols ¢t
o #eddo] Zith Mgl AFolA = EILSAE E40R &
2 YA 9] SEg AFsOR FE5= HHOog 2EZEL]
E A8oh= A AAIGIALE SIAlE, 52 A BA &
A I2OHE tEY] st dRFE 9 dolHyA] HEt
HE AHY 2 L& 58 750t Zolise 420k
CE & 913t 7RI RIS BAE Holsh= 2EZA
dhHE0] 7Ieke Fal QAT &4, AWFIQE ZRA el BAE ©
Al ZAIE RAIEE Sot0] Soh= WS Aesto] A8
AFoA] @ t6t= AHE =8 HESY HQde 36
= olLe] B e MAISHTE

ol
Ol

1.2 9170|257 7|0f

2 A4s ohg AAEAE &8¢ R1oio] &gl A+
ghdslstal, ol RIS AL AL Sl RH10] &2
Lofl 28€=0] B dHe shpY 5lE0d 5 A+EY
FEE0] E 5= U, IFHE Eloks st HoleklE

S3ITh

Cheos, 154E HoleAg e8ato] EH st thof
FAE Alek 7THE9] Hekd g Hlw st 2R THEA #
S ZBYE J3H O Q4lok= AlAEHE B YA
£ 7KL AIIHIE AtEohs A (E4te] AR Absst
T} el BAE RANE dalelEs AREd 71E
Aoz S8 WA IBE RAAZ +50t &
OJE O] A ZF Q14]0] 7HSSHAIE HAalA} it O]
= JNAIE Q1A (Named Entity Recognition) (Nadeau
and Sekine, 2007)3} Z& R1910] Az] 7HE S5 ALR
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EAE RALE Y2IES 0180t 3TY 142 XflofX2| o7 - 3BY EAE RALE ¥12|E2 Hl1 -

HE B4, 478, 54 § 0 2R e Salsie
B2 ASH: Bl Qlof 1EQl olslE AlEd 4 9
O BOICk DIXITHOR, BOJEAIE 7|48 7140] 2At
A GAM 78 NEE B 2 HolEAS BEE o A

2ol 8 4 U A0 Kol
2. X8 /AME

2.1 FARE Akt

BEAIE A, O FRIFOZE & AFoA] Btoh= &
Ed miE S AHH0] A2] EofofA] i 712501 AO|Tt.
Oli= HAAIZIONLY QEL AALRE 22 dgda} WRSH AJHIA
O E AFEE = 7 OF (Lalwani et al,, 2014), 7|EX O &2
F9] A= THE EAMEY] AlE -6k &Ye olnlst
Ch & BRI Agle g xojd =& Ui, onjEs
A2l = ok oSt AZlE ARSERE SEAIAH9)
A4, 28 =31 S0l tlet gebdlnt theF te FAF QE
AL Zo] ths T Toj7h ARIsHAL HISSSHAE glelel
710k 5HH EICHH FPEfO] On|EA ATl F2d ¥ 99
7t 9lg ZOIth. SHRITE, HASIAIAL k= TojQt HIS:gE A
He LEof Lo oh= AMAIRIO] A= On|E5] A7t
SQ8h 4= QT B FAIEQI Ol E &7] Qlal o2 “ofA
UE Beo'ehe 3381 otAZ ke SESEE Y
ZYHAL & EaAe g HE Hlulohd “ofA” = SALE
i3= H5F TiEEE Azt H Aotk tHHo| & Z35Y
9] onj&} Ael= W 7HATH= A & <= Utk

2 AFoAE o 7IR] EAKE/HO] RAMS LalelEe
0]85t0] AFAIE0] AFgsh Ad A 1es S5Y
W St A7 sH A EEs 2020 ALIZAF BE
ZA4lo] BAIE ol 7olEetele FAeiA] ZHdst Bt
SAIRE AT At FEH HIOJHHOIAE 50T
2|z O] HOJEH|0] A% AR WAL= F5E9| ©
O] RAMEY] QA 7THs & AE THE A fFANE 21
2|5 E Sofl AmEEL

22 A enelE

FAME &850 2 EAQ N-Gram, Hamming
Distance, Levenshtein Distance, 18]l Jaro-Winkler
DistanceE AFZSHY. (Fig. 1)9] Psedocode= HE A2] Al
A SAIP]ES0] AMBE= SOIT}. DISTANCEALGO= ¢
wot 471X19] dalelEe] Ao, B 3E5E A0 &
22 7HKAL ek

212

ALGORITHM 1: Abstract procedure for string matching
Input : W- list of known words (database)
t - a word to match
Output: E — (matched closest word, distance) tuple

1r «0 /* maximum distance counter (higher = closer) */

2 m« NULL /* matched word */

3 for w+ Wdo

4 d <+ DISTANCEALGO(t, w)  /* calculates a distance between a word from the

database and a word to match */

5 if d > r then

6 mé«—w /* update matched word */
r +d /* update distance counter */

8 end

9 end

10 E 4+ (m, ) /* return final result */

Fig. 1. Abstract procedure for string matching algorithms

2.2.1 N-Gram

N-Gram2 BAIES NAZ O|F01F ESEORZ L0,
= EAIEY EEEE S Hlulsto] [A| ZAKE] SA
g Titohs WAL 0§ 50 OIAZE BaY) g
BAIE 202 O|FO0F EFOFE LwCHH “OfA”, “A"
HET E R RS )" oF 4o B 9] EES
2 LFFOJZICE oA LIEZ B2 At Aojo] EE Hf
QoflA] Z2 QIR0 A= ESZU HInEH, E0jH sfEEIE
ZCh

2.2.2 Hamming Distance

Hamming Distance= &8 4= U= 71 ALAQ1 &
HOog = BANEE Q= IR Hlulok= EHoIT) o] ¥

2 5 N9 EAIE A9 BE €W HE 10f 12 Hluwsk=
dro s ToF e Q1Xo] Ql= €] TIErE HEEE
ZLL O & 50 “OIAZE"9} OIAT" &= HOE 51l Y
S o, "=yt “270] £, “E e} thSoh= Hoj7t OpAR
o= gloH = 6t =0kl FE%

2.2.3. Levenshtein Distance

Levenshtein Distances= H7 A2](Edit Distance)2h=
A ARESITE A OloF7|SHAMH, EATE A7F EAIE B
71 E17] QleiA] B MOl HAEE ojof sh=AlE 8ok A
oltt. H|y Aelg AFgsk= 71 712401 HE 9 Ui e
Z 77} Qlot A HAl2 A (Insertion)2 EAKE U &
£ Ao M2e e Y B YOI & HA= &
H(Deletion)& wAE W 22 Ao A= €S AAH
= ¢dAtoltt, 201 npReFO R thA| (Substitution) &AF
QU 2 Rl Qe S THE 2R HHL s ¢4to]
L}, “O}AZETQ} “OlAR"S Z12F AQ} Betal 7FE6hal, AS
BZ He|7|= HY AClE Lot ARG Y] Al M &}
g]of] = ‘W'g “FOF WHetA|Z]= EEe iR, J2lal
‘E'e HSoke €E0] YloHE XA dite Sfof Stk
etk 91 ollofAl FQst EFe & 2707} €tk

2.2.4. Jaro-Winkler Distance

Jaro-Winkler Distance= Levenstein Distance@} DFEE}
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A= B A2le] 7HdE ARSSITh SIAIR, 919 492t T
EA 7 79 A0l B% 52 Bk g4E dHoke
o ol A HAl, 22 o] EAE U Sdg Ad] i
Qg W, &, Ty T7"E Hiwslle o, € )"
= 242 SRS 3mier 2 mIo] AR Al AR 1A
27} 7R ER Z2 Rlshs 208 AtshE 2ot =
W2 EAEY] AAFERE] A9 BOJ £AHE0] XI5
AlEfSHE 200 2 g 7 €t ol daelEo &
e FojoA Hrt. ded2 BAIE0] dRlske Ueo]
4e s QA5 Aol

225 /A enE|Eo| 2tz ofjA|

AVNE LAIR|E0] BHEA O R AgE oA ©oj “opad
E 7770} OFAZ 7] AYo19] ALE Of8A Hlulsh=
Al AHEZCE HE ATls 03 A2 Fatst HR1A, 1
ol 7Wes+% 7PkEs Qnleith.

Table 2. Distance example

Algorithm Distance

Hamming 0.571
N-Gram (N=2) 0.166
N-Gram (N=3) 0.0

Levenshtein 0.714
Jaro-Winkler 0.78

om|EAQl Aelg WP T+ ©oj9] Azle 10 ol
L 7PkJok S, SEAIEE (Table 2)014 & 4= Q150] 7}
& 7Vhe ARIE AArst &18]EE Jaro-WinklerO] 1,
N-Gram €2 SX]9] F7]of w2} A2]9] H3k7F Aottt

2.300|e =T U oI5

HAES 353 HolE = A/, A gFolx Z47] ThE
AEHEO] AlEsohs 35HE Xelor otal, Mz 1 4
Bx=0] 358 thdote Sake BN ohbt E8IA] 21
2 HEGOF SiT) Ol 5 S 55t gRE sl =
Z2IHE W o, AEst= o Fthst =5 A &
Ol H= =2 THE o= o feloky| WiEoltt. wet
A 2 Aok FEEE LIRS 7 ESRERIEE Al
Ado] 2219t Qs REE OZH FAF Q] HO]H (Semi-
structured data) (Abiteboul, 1997)01A] 744 ¥ Q& &2
KollA &30, T B4l SEE BIAE HIOJHE F
Ee tiofl= 353 Olot 10 F5iQles AR ZAE S
I

TAE RANY La1ElE9 Hsg Briel] el B

SALHE FEET IHGIRI BE 35 1ok A0

128 st=zisme|ers] =27 H21H A6 20204 112
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O o7t QAL R E HA] 3E5EE Eeloh= HolEH
O|A7} OFE] FEEARJAA] Z7] thiEo] SAFQI Floks wh
Z& Zojtt FA] ZEE tloJEfo] 0] EXISIA] 2= 7
ZLotA] 22 A HE g2 th3ah= JA EA1E
O] RAojof Sith. wheta] 2ol Agsh AR FFoA AFEE
A HE 68N AFESIO] HES TAOIA AKEE HA
359 HolEHO|AE TSR FA] IEEL YHEREE
TGk 3E5YO #2FQ EFS & o]&57] Flal <th
A1 Chae 7HA1AL Pk 2HY) & Tol2 Folokint
CH=9] (Table 3)0l OJAIE Hel6tRC

Table 3. Task name label samples

Origianl Target Material Action
Terrajotilecheolgeo Terrajotile Cheolgeo
2 2ErLEA) CHl2tZEIY> EA
PVC Tile Buchim PVCTile Buchim
<PVCEIY 2> <PVCEIY> EL
Tile Apchak Buchigi Tile Apchak Buchigi
CERY 2t 2007[> <ER) <Y2=0170>

3. Age| M|

3.1 282 2

= A0lA] Etetalkt ok Al Thadt 2T H
HAE 27 A2 F5 HolHzE gA W 5
Hdd HAE Bz Bdshks 210] 2 30|t HIgd
HAEES F20] 0g] 71X 88 dAlofl A AlgE &
= g4 HlojH = Hetely|= grial 7Fgeltt & A
HAILEE 39161 Chs (Fig. 2)3 Atk

1. Manual Labor
Unstructured (Indexing)
Text (A) o
(Similarity Threshold)

Conversion N

Mechanism |-.. "7+ 3. Rule-based
Approach

B' 4. Leaming .
Approach

i xS

2. Hard Conversion -

TTet
Similartty |-

2 Semantc
Smilarity

Unstructured
Text (B)

Index

Structured
Data (C)

Fig. 2. Overall structure of the task

HAIEO] Conversion Mechanisme AE BZ W& sh=
FAPRQl LR A A (Abstraction)O|C}, B I ZA| A EHL
B2 FOJSith B A9 BZHO] A2l 4 Qal, T2A|A
| st BeF 71 ke BEAIE Y S QUUh JRe] 4
< BQt Bl A7t 7PHRH 7kesrs 3E Q1 T2A
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A2 B 4 Il FAC] AL B'eF BY A7t 77 g
SAQ TZAM|AZ & 4= QIrh

O] ZE2A|AE T IA Wl 7HK19] Az THE o=
LB 4 =t A W0l Manual LaborS Aol Q= HE
ZAE0] thSsh= B = COl ZAIE S2 HOHE 5
OF HOJ5to] AOK(Index) HIOJEJHIO]AE TIEE BIHO]
Ct o] dof= QI ARIe] =7t 20171 LB = 7}
g gekel 4= R, FEsk=] Al 0] LRHLE B
O] AQL[AT F-oF AHokof EFIE|0] QA e ZAIES Al
28 4 QLo H5] FAGHKI(Not generalizable) 55t
HHHo|C} = HAIQ] Hard Conversion, = ZA| HEHE A]
= UE F ALY Ak A S(S4) Text Similarity)
o] F=RIE Aktst H, AEE AR (Threshold)of Wt A
O B7} st ZAIEQIX] Aolst BAIEQIAE #loh=
HRAOIC}, O]= Al A R A|IAY F150] gt &
Fol i, s FAUSHIT, EAIEO /HEE AEaHA] &=
SICh Al HRl= Rule-based, & AF0] FolsH ol HE o
et AE B2 HEAZ]= Aot O]= o[ 9] SR
s = AT, AIAE9] Tt A9 (Decision process)E B
Tt gA olaig 4= ATt kAT HEg Folok=t] 27| t}
E Hopi} AME7HDomain expert)’} 2 Q5}kal, OJ&E gt
SOT AlAHE THE 2oo]] AFESH] o o= JloH=
FAGO] BOZITE. 22 FEOF WOl A& Sl oh= 21 0]
ZE0I2He EEAH & gle URI6kA] &8 4= Utk

HIREFO 2 [earning Approach= 7|AIglS 58 0|83
O] ZZAATF AoA] BE HEch= 58 & shad 4= QA
St= EHEOICE o] Ui e ZAMEC] IU|EE FAIEE 1l
8 = Aol 7H RI5 eRolgk= ZSHoA] mi= & o]t
SHAIEE k5 Al717] QaliAle S4F dTish sk ElojEAl
O] YQstEE O] 2 =F9] HlofA] Hlofut= EHHo|T)

B dqtoals & WA ZA Heh e Sof e I
TAOl ARSE = EANEO] dnht HA Aokl B2 HekE
T U=KRIE Hol7] floil A9 B 7H] QAN (Similarity),
IZ0ME A HRIQ! Text Similarityo] FESHT. Manual
Labore 71 Hete= &4lolL,, HOJEHO|AE 5ok
Z10] E7Fs5ITh Rule-based & & ¢70] A &3}7]
ofli= KR=Q A4 A1J Q] AfAofo thet OJs 7t FEaITt.
IR O2 7IAsksE AFga7]0l= HOIEAL0] Eglo]
AT} wheta] ZA| Hek @Al S BisHA E|RATE olo] whetkA
71AEREE Sl 9e & e GnEAR A AAAHA

& 1] IS HojUH, 11E5HA] et

ol |

2

=X
=

0

|

220 A O Ul 7HK19] RAMS Lalg|EE HISHTY.
SEATEE A HA N-Grame N A9} N=3¥ 229
T 7RIE ARESH] HiEo] AR OF (Table 4)0] AT
QAZ0] & Tl 7H9] ale]ES HIWSHT] N-Gram] B
EAKEO] Zo|7F NRTE AThH 1 #AFE9] Zol7h NECH
A2 T7IK] NS 14 ZAAIAA HAISIATH

Table 4. Short-hand symbols for compared algorithms

Symbol Algorithm Full Name
N2 N-Gram (N=2)
N3 N-Gram (N=3)
HAM Hamming Distance
LEV Levenshtein Distance
JAR Jaro-Winkler Distance
9] YUTFE0] ME THE Olfe ME THE Azl ALt
WHS 7IAAL Q7] R, o] Mo LalP]E0] £Y
Sh= AEIE HIECR 019] 58 ABXoE Brlehe A

O] OfHLh wWetk] & AolAs BHE Ya1g|E0] £t
E ATZE 0~1 Ato]9] 31o2 Ftsh(Normalize) Al7141,
O|E B'(AQ} BAIOI9] A2 THFSIT) 11 A2] B9 4o
7V TV Alg £ Hol2 AESiTE ol S04, B
= OIAZET9} “EHEE'glE Toj7t a1, AolE “OfA
0] QUTHal 7VASkAL 1HH Q] LalglEE2 A9 F T
ofoll 3t 217 T2 ABIZS &85 40|t} Levenshtein
distance®] A< “OPAZE"Q} “FHE|E 0] thot “OfAF”
O] Aglgke 242} 0711} 0.430]CE O] A0 o] LalelE
O] EEst 7FE “OtAF o] 2 S Hols “ORAEEL &
= Zoltt

AHeIgko] 74 7W7ke: Toj7E ek AS] SHIE 3719 B
2l Y (DO, 18R] ot QF (022 FFSitt 3
SHOT 0] Hegte 5 Lol 7, HIAE Al A7|= 1
FH U= 01 1A10]9] H4E HIgO R Saig|Es9
S HWst.

AS (Validation)2 k-Fold Cross Validation (Stone,
1974t W E ARSI Ol F& H|ojeAlo] &
Aol 71AskKs AlAEE SHEAI7]AL AEE W AFES
= HHOITE A39] ©A= Tk 2T k-Foldgt AL, N
7] EIOHEE oM AR S5EL FA Z5Y
ol &) 2717t 2 kel RENSORE LTt 0] & oftt
o] REHgre A5 Flol Akgotal, LAl HEE2 e
S QI3 ARSI oS £01 1000712] HOEI7F 9l k= 5
olgkal Z7FISHA 200719 A5 HOIEQF 800742] k5|

sAMpE|ers] =28 M1 Hes 2020 18 129
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OlEIZ L= g 9ujsith T 7hstt e sAlE
E35 WAAEE oh= Z0Ith 919 dlojA= & 3HO| WAt
AE0] O|FAZICE 7IAEk50A & 7T S4 HIoJEAl
9] & HIAE(Testing)7} OFLIE} SlojHulzHES &
Aglal7] Qs HElo] AZ (Validation)S 918t Ao|T}. wlet
Al ZERQI AIAHC] dutst 58 g HHsis HE2 AR
SIAl H=Ct

2 Ao de= o] 7IHe S&ot0] LaElEESY A
& L EoIUCE k-Fold7t & HAE ARRYA &&= O]
FE SHAIAH ojs! O|REE =EE HOIHE AR
SIAl 2= Z10] Yz]0]7] m2olT). SEAIR 9] 1719
A2oll= Exichs ZE 359 g4 WHo| FallA X
211, HEot e ExfoiA] et B8 2= 2AE
FAE LA1E|E9] dutsksels FrlokalA} sk Z10] of
LT} wetA] olfst MBS IR K2+ 59 102 AFES
1, ZH219] AglojA HIAESH=s 2581} Hlo]EH 0] A9
SEE WA & 9] AP ol F 7HKE WA
ZIth= 21, olLt] AgoflAl= HIAESH: 3330] k
O] HEASHE shLiolal, THE AlgolA= HAESHE &
Ho| SIS AIQIst RE REAEE0] "rk= Zg 9
IT}. olof whet A2 CHE HIOJE0]A0] H7]of e &
O] HES JEE & AATE NIRHOZ, 42 179
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2Bl 7HE £2 458 HOFRA E38h N-Gram
(N=3) ga1g|50] 71 Axst ds5 HACE Hamming
distance@} N-Gram (N=2)Z AIEst Q72|15 H|s=6t &
S E HOIFER N, Levenshtein &12158 £7F A9
el g HOIFQICE TR (Fig. o= LalelEH 2 470
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B K=5 (4:1) (Database: Test) mK=5 (1:4) (Database: Test)

K=10 (9:1) (Database: Test) m K=5 (1:9) (Database: Test)
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K9] A2 THE ASE k-Fold Cross ValidationollA12] kgt
o] 5mie} 10 m, 12|21 HloJEH 0] AR ZFOjR]E= H o]
Elo] o] 2 miet A& W (K7} 591 ‘A HIOJEH|0]A9]
3717} AthH & HOIEALS] 80%, BITHO] HF 20%)E &
BIoh AR0] 40T}, 19| XH2 LlE|F9| RtolH Ol=
(Table 40l FZ]=]0] QUCk FO YES 01} 100 ALo]2] A
S-0]C}, (Table 5)+= A& Q1 =X]O]C

Table 5. Similarity algorithm accuracy comparisons

K=5 (4:1) K=5 (1:4) K=10(9:1) K=5(1:9)
Algorithm (Database: (Database: (Database: (Database:
Test) Test) Test) Test)

HAM 37.7% 33.9% 37.6% 28.6%
N2 37.4% 32.1% 37.7% 285%
N3 21.1% 17.8% 21.4% 16.1%
LEV 34.8% 29.7% 35.1% 251%
JAR 49.1% 40.6% 49.7% 33.7%

CHEO = AE THE TIOJEHI0]A} HIAE JEHO 5
710l THe e & HIw S k7t 5 Z<L0A] HOJEH|O]
27b G F4L HAE SEYY 47 Ui oR A2 49
@kt 11 de] B9 (FE)S Hlash, AP HS H
OfLICE. K7} 109 Aol (B4, 1) HlojEH0]27} T
5 2 I g7t 4 EUh pRIEQR, k7 100]41 HlOJE]
oAt A mf J50] 7he AZEH Ol ARFoIA At
8rl= BA0IA FET 22 FHE Hlulsl = ClojEH|
Ol B 2 0 fele 4~ Atk Zls Iulsi, TS &
Fo 35 HOJEHI0|AE F5Eohe 210 EQ6the A
S AIAFRITH

4.2 2N2|E9| MU (Precision)2t Xidi&(Recall)

Bt Be QaIPlEEe ATikie Sttt Wor SHot
Aelgtol 00lehH Hs] T Aol = Ae Qnletal,
10]ehH ebd5] 2 EAIEOlek: Ag QJnlgit]. (Table
60l 2 Ya12]50] s AgolA] HojEAlol| Exlisk= &
A=l Fojgt Aglgtol Bvgtss JelolArt

Table 6. Average thresholds for different algorithms

HAM N2 N3 LEV JAR

Avg.

Thresh. 0.68 0.32 0.14 0.66 0.81

Jaro-Winkler €112]50] 7} U2l A+E £
a1, N-Gram (N=3) &a12]&0] 71 Hst J+§ FA.
2 Ao ABlge LaElEe AEE B ARld
(Confidence)Ol2tale & 4= A=, fEl= O] g 7K
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A BUE= AAXRZE0.7Y o, 2a1e]E0] LRSI
oosks BAE 5 ARE B 219 Higoltt HHHol &j
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MITi2 Fopdl Z9] Hlgolth & T =2 Ya1g|50] 7+&
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Ch THA] OJoR7|5HH, 2 La12|50] Atel Al A1AISHATE
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Table 7. Precision and recall when K=5 and (DB:Test = 1:9)

Precision Recall

HAM 0413 0.327
N2 0.555 0.042

N3 0.709 0.025

LEV 0374 0.241

JAR 0476 0.710

S5Y Ale Soll BAAE S AFS2R o7 fldl
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E BAE Fdele 1 A gl OS2 0]
S01Z 5= Q7] WiEolth olgfgt ZHoA HH N-Gram
(N=3)0] 7tat el HQICt ShAIRE N-Gram (N=3)& A
Ago] Wot AAE AsOE QXIS = A= ZEEol g
0} EJA] = Elofl 71 EHEo] It

HoF 2t 38 mEAEA BAKE fANE SaITIEE AL
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WO SH}. Receiver Operation Characteristics (ROC) curve
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Table 8. Task name generic composition

Proper Noun c‘;:gr:n Proverb Ending
Chinhwangyeongpaint - Chil -Gi
Paint Chil -Gi
Mortar Bareuda -Gi
Vinyltile Cheolgeo

A8 Aot EXfjet=s e 45t AL 28 &2

HE 1WA Solth o2 “HgZ 02t Al “HIYE
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Table 9. Empty quantities

21 QAR LT2AEE 0/ BFY A4l

| RFAOIKE AL - SBY EXE RALE

Name Specs Measurement | Quantity | Material Cost | Labor Cost | Expenses | Total
Tileshihum Negyunyeolsung(shiyoutile) times 1
EFUAIED U BEAIRERD) &
Terrajotilecheolgeo(Badak) Sohyungbreaker(Badakmortarpoham) . 116
CHIZtZEILEABIE)> AYB0|AHBIESYES)) m
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CO[EIRLS 190%57*16 m 210
Tileapchakbuchim(Batang18mm-+yip5mm) Byuk, Tile 0.04~0.10ni yihaa o 2089
CEfU 2R (HIE18mm+5mm)> <&, E 0.04~0.10ni O[5> '
Badaktile(200%200) .
CHISIERI(200%200)> 200x200x7.0mm m 4934
Table 10. Jaro-Winkler output
Name Specs Measurement Quantity Inferred Confidence
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