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A Study on the Development of Construction Dispute Predictive Analytics Model
- Based on Decision Tree -
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Abstract : Construction projects have high potentials of claims and disputes due to inherent risks where a variety of stakeholders
are involved. Since disputes could cause losses in terms of cost and time, it is a critical issue for contractors to forecast and
pro-actively manage disputes in advance in order to secure project efficiency and higher profits. The objective of the study is
to develop a decision tree-based predictive analytics model for forecasting dispute types and their probabilities according to
construction project conditions. It can be a useful tool to forecast potential disputes and thus provide opportunities for pro-
active management.
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Table 1. Independent variables of the model

Variables Sub-variables
Buildin a1 29 types of construction works
9 ~29 | according to the law
a-30 | road
a-31 | dam
a-32 | harbor
a-33 | airport
a-34 | railways
Civil .
Type of v a-35 | subways
A - engineering - - ——
facility river, forest, agricultural and fisheries
a-36 -
facility
a-37 | water supply facility
a-38 | sewage facility
a-39 | homestead and site establishment
a40 | others
Industrial and
environmental | a-41 | power station
plant
B Type of construction b1 | new
work b-2 | maintenance and repair
c1 design-bid-build
C Type of delivery 2 | tumnckey
method c-3 | alternative bid
¢4 | technical proposal tender
: d-1 public sector
D Type of client -
d-2 private sector
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Type of dispute
Nodz 0
Category % n
[oommmmmmmmmmmsg ¥ additional payment 436 68
| ™ additional payment | B compensation for damages 21.8 34
| ¥ compensation fﬂ_f damages | W contract sum adjustment 154 24
| ¥ contract sum adjustment | ¥ debt absence 12.8 20
I:E::x:se:‘;em I W residual payment 64 10
| Bresaue pament ! Total 1000156
=
Type of facility
Improvement=0.092
harbor; road; homestead and site establishm; culture and neighborhood living facility; water supply facility; power
assembly facility; children and elderly facility; bridge, river, station; accommodation facility; dam; education and research
forest, agricult; sports facility; others; subways Jacil; tourist facility; railways; warehouse; factory; sales
facility; business facility; residential biilding
Node 1 Node 2
Category % n Category % n
B additional payment 75.0 48 ¥ additional payment 217 20
B compensation for damages 62 4 B compensation for damages 32.6 30
¥ contract sum adjustment 125 8 ¥ contract sum adjustment  17.4 16
 debt absence 62 4 ¥ debt absence 174 16
B residual payment 00 0 B residual payment 109 10
Total 41.0 64 Total 59.0 92
=
Type of delivery method
Improvement=0.047
design-hid-build; turn-key BIL ; alternative bid
Node 3 Node 4
Category % n Category % i
¥ additional payment 200 14 ¥ additional payment 273 6
B compensation for damages 42.9 30 B compensation for damages 0.0 0
W contract sum adjustment  20.0 14 W contract sum adjustment 9.1 2
W debt absence 57 4 B debt absence 545 12
M residual payment 114 8 M residual payment 91 2
Total 449 70 Total 141 22
£ | =
Type of facility Type of facility
Improvement=0.025 Improvement=0.014
neighborhood living facility; power station; accommodation  water supply facility; dam; tourist facility; railways; business water supply facility; dam power station; education and research facility
facility; education and research facili; warehouse; factory; facility; residential billding
sales facility |
Node 5 Node 6 Node 7 Node §
Category % i Category % n Category % n Category % n
¥ agditional payment 16.0 8 ¥ additional payment 300 6 ¥ additional payment 143 2 ¥ additional payment 500 4
B compensation for damages 32.0 16 B compensation for damages 70.0 14 B compensation for damages 0.0 0 B compensation for damages 0.0 0
W contract sum adjustment  28.0 14 H contract sum adjustment 0.0 0 H contract sum adjustment 143 2  contract sum adjustment 0.0 0
¥ debt absence 80 4 ¥ debt absence 00 0 ¥ debt absence 714 10|  |®debt absence 250 2
B residual payment 160 8 W residual payment 00 0  residual payment 00 0 B residual payment 250 2
Total 321 50 Total 128 20 Tetal 90 14 Total 51 8
| =
Type of facility
Improvement=(|l,0| ]
neighborhood living facility; power station; educationand ~ accommodation faility; sales facility
research facili; warehouse; factory
Nede 9 Node 0
Category % n Category % n
W additional payment 174 8 H additional payment 00 0
¥ compensation for damages 34.8 16 ¥ compensation for damages 0.0 0
¥ contract sum adjustment ~ 21.7 10 ¥ contract sum adjustment 1000 4 - N d -I
B debt ahsence 87 4 B debt absence 00 0 _ - ode 11
W residual payment 174 8 W residual payment 00 0 - Cateqor :
Total 29.5 46 Total 26 4] - - g y Respunse%)Gam(n
= - B additional payment 125 2
Typeofclen . B compensation for damages o
Improveman:=0.019 _ - .
o B contract sum adjustment 125 2
puLHC R B debt absence 125 2
r 1 | B residual payment 00 0
1
| Node 11 Node 12 .
| | oo N I - . Total 10.3 [16]| Node(n)
: ¥ additional payment 12.5 2| I/™ additional payment 200 6 -
| [® compensation for damages 62.5 10| ™ compensation for damages 20.0 6
: W contract sum adjustment 125 2| /¥ contract sum adjustment 267 8
1 | debt absence 12.5 2| || debt absence 67 2
I | residual payment 0.0 0| !Imresidual payment 267 8
I Total 10.3 16 Total - 719230
! —

Fig. 1. Decision tree model for type of dispute
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M7tsHe oAURE UtEshd Safuidt 62.5%, F7HS
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alig 9] HAZALoA] B ofjfolut

TE LE 113} L& 125 T 99] 2P} ZZEERe}
AR BRE 2ot =& 97HK9] A9] o
A s59st Z0IYSlE EFtstal, BFEA] K8 o}
o HEREE dstE0] GElX|e e TEE o+ ATk
L& 112 &aHiAto] 625%2 7 A LR T &
122 A=Y ZE W JAFO] 26.7%= 7HE =A LiEL
S d= SETAILA Hergos dWEsh 3
FAR] ARoll= Eafuado] Bloz Wt 7hs4o] 7t
& =& 5 Jrh= Ao FosHof otal, TIZHEFEANS] A<
o= A= E SARE HEE 2o dlrvts
Ho] BriE= 2 RS Q7 AUtk &, ARA tigs ¢
aoff O ERde U g5l Folof ol=A] metat 4= A
Al € Zoltk 0|8 &dl =BVt BRESE Edqdd
S wholl thst Kot Fulsh oS3t shAo] 7hssitis Ae
1 4= QAQUCE T8t JAHEEURE Sof EF 14
ZH02 o EHRE0] Slsh=X9 dHlgE2

Hh} = =A1E ol Eshs 210] 7hsaint.

12 ok 1

Rl /)

rr

4,30 HOo| HHZ 22 St 0%

HtS(respnse) S &0t 0F9] F WA EH 0|93

FOE U ZIE 7HIO R o S5k= BHoIC] 0|9
o
),
A<

0 e 2

Zh L CH BAAN FHE AAlohs 12, oY EHlRe
O] EAZATE LEN, 09N, l-EWAIE (node percent), O
QJHAM E (gain percent), B+, Al=(index) S& 671K #%
= RIAlStC

Ol =¥ JAREEUE HEO| J-oE BAILAl &
o HEO AVEE MAELE (Fig. Doll AAIE QAEE
LI A ZE 1 (terminal node)! =& 1, 6, 7, 8, 10, 11,
129] O]QIt=370f RAIE BHE 42 (Table 2)0]H Ol 2}
LT AMIAL] ZAE (Table 3)0] AAIE HIQH 2T}

Ol iE PRl FARaE BHstES o|Sote
HHE (Table 2)9] 71258 tlE2e HI AZSFE T2
= o] Lo ojof mlet o] F9] B0 Yttt

7I2E5E Es WO 49, Baeyd WistE 24

= ST, WSTS Sl
=
=l

EAVENS.#

el ME AL3AL S uefelet RESit 5, 5
g 79 FHo] ofH U9 ALIAIA ol Hkz €

el

8?7 stmzspeel| =28 R0 HES 20215 112

2 DY E of|Sot=t F-Eoftth

ol & 501, 'O R AL IJAOIA F7FGAM]
(additional payment)Q+ ¥EE O] HHSIE0] 2717
2= OJAIE (Table 2004 7t12E5g We ZOHH =& 1
ofl YW =T 19] AL (Table 3)0ll AAIE HI LT

NZHg 2s Bl 42 55 ZAS] ZHojA] dhd
ote BHRE By WiStE0] 2MATRE utot
sh=tll F8oftth o= (Fig. Dol MAJE =EH U e
Olgok= At s Yotk &, 0|9 =19 A2H
e 1 JAREELRY] e ol8oks B
St BiHoITY

olmj 2t FELE9] Uk FLE MAISH (Table 2)E A
HEH SN2 E4g WAg 4 Qlth. dd3Ae 24
off et FEA oz Aelsiord ROl =& 1)0] A
& vhH, Jr} R o7 BAg delsiord 490l =&
12)% Y= Z o= VERITE

olg EH, & 19 Aoll= F7HGAH] BE0] 5% %
7Ve = LERCE 8L =B 12004 ZARE A A
oFFol 0] 26.7%, F7FSAHIQE £=aiHi Aol 20%= 2t
e eEstE0| HIssotA UEHSITE o]9t Z20] 2
Fed BHSES AMAZAF 20 Tt oA s
ofEol, 2+ ZAERA] S HE |7 EQRdke & 4= QUL 5,
HSe Sofl AR AAIEQl tiSE Qs ofF HAdE
Al FBROE S T OZ tiH|60F sh=AlE 1t
oFgh 4= QICh

Table 2. Response: Type of dispute

Dsgg:g;"t Node 1 | Node 6 | Node 7 | Node 8 | Node10|Node11 |Node12
ap‘i‘i';f’eﬁ' 75.0% | 30.0% | 14.3% | 50.0% | 0.0% | 12.5% | 20.0%
C}%Tgaerr::;fs” 62% | 70.0% | 0.0% | 0.0% | 0.0% |62.5% |20.0%
gj;'riﬁ't 00% | 0.0% | 0.0% |250% | 0.0% | 0.0% |26.7%
C;);Hsgnse‘::t” 125% | 00% |143% | 0.0% [100.0%| 12.5% | 267%
debtabsence | 6.2% | 0.0% |71.4% | 25.0% | 0.0% [12.5% | 6.7%

44 X|+E S3H0IH

A (Index) & &3t oF0I8t o] 1 o] BEHE X4 gt
g 7|HrOF ojEsh= EHOIT] olnf, X4gt 4 Lo
A BRS¢ Qe B BRlqd dhlglEo] [ EF B



Table 3. Independent variable: Type of dispute

Node Independent variable
1 Type of project: harbor, bridge
1 1 Type of client: all
1 Type of delivery method: all
1 Type of construction work: all
1 Type of project: water supply facility, dam
6 1 Type of client all
1 Type of delivery method: design-bid-build, turn-key
1 Type of construction work: all
1 Type of project: water supply facility, dam
4 1 Type of client: all
1 Type of delivery method: BTL, alternative bid
1 Type of construction work: all
1 Type of project: power station, education and research facility
3 1 Type of client all
1 Type of delivery method: BTL, alternative bid
1 Type of construction work: all
1 Type of project: accommodation facility, sales facility
10 1 Type of client: all
1 Type of delivery method: design-bid-build. turn-key
1 Type of construction work: all
1 Type of project: neighborhood living facility, power station
1 1 Type of client:public sector
1 Type of delivery method: design-bid-build. turn-key
1 Type of construction work: all
1 Type of project: neighborhood living facility, power station
1 1 Type of client: private sector
1 Type of delivery method: design-bid-build. turn-key
1 Type of construction work: all

= 54 24gd DAgE0] T4 58 FARE wils
E0] vl E Hi7F =2A1E Qs

Ol (Fig. Dol RAIE JAHAFUROIA FHELE
(terminal node)Q! -5 1, 6, 7, 8, 10, 11, 129 R$=
(Table )& Sofl Q1T = JUOH, 2t =8 AL IALS]
Z2 o] MAISt (Table 3)3t ATH.

OYeRZE A49 FAgdl FARad YistEs
ol Sot= B2 (Table 4)9] 7I2Fg W2 HHO| 9l
L} ol =01, DA F7HSAH] WlHE thy], F=7F3AH]
Ao 718 =2 58 d83AE FAehs dAIE
(Table 49| 7}=5& w} ZopHH L& 10f siE%H, =
Table 4. Index: Type of dispute

D?,gﬁ:s:, & Node 1 | Node 6 | Node 7 | Node 8 |Node10 |Node11 | Node12
apdady'rt:;rr‘ﬁ' 172.1%| 68.8% | 32.8% |114.7%| 0.0% | 28.7% | 459%
C%ngﬁ:;f: 28.7% |321.2%| 0.0% | 00% | 0.0% |286.8%]| 91.8%
g:\j'riian't 00% | 00% | 0.0% |390.0%| 00% | 0.0% |4160%
C;’(;‘E;tnse‘gp 813% | 0.0% | 92.9% | 0.0% |650.0% | 81.3% |173.3%
debt absence | 48.7% | 0.0% [557.1%(195.0%| 0.0% | 97.5% | 52.0%

T 19| AMZAL ZAE (Table 3)0f AAIE HIQ 2T}
LT 19] 29, Z7}2AH] (additional payment)ol] SIE%
= AeE 172.1%0]41, Ol= =& 19] A0 sigtl= A
AL F71EAH] 3 o] dhalst 7ksAo] A
AAZALNA F7HGAR] 2 B30] st gE0] H
OF 1.7} B =Th= A Qnjsitt ol= the £d9] Ad
ZAMl HIgH =& 10] siEE= A ZALIA Euby
£0]7] gt 99t 20| ¢ " Qolth= A& An|sith
HiH, =T 19] Ao -1} dels Edo) dhysiE e
TR AL ZAIA] EAEh= Alok=o ZA dhalgkzo] v
OF 08HIYUS & &= QUCL o= aliE TIAZBAL Rol|A] Ak
FY 24 WlSE0] AA Atz A dHSERTT W
Ch= ZE nfsitt. &, AR o2 Helsior she BaRd
© F 45 K5 FHo] 100% 014 A< on|sit}
SHH, ZF A ZAL 20 tet ElREE BaSgES 2
A&7 TECE A8 & 4= ATk (Table 4)0f mEH &
A 2Hedd BHSE thy] F7RSAH] HESES 5
10] 7Fa =941, SEHlAE LB 60], ZARREE L& 12,
ACkEN FHES LT 10, fFREENE L5 70] 7HE =7
LIEFSITE O] AL ZAN 270 meh AA 28 qeH o)
EHeed dhistE0] A7} ThE7|of] A SAE &
HEE A2 THE T2 Qe 9nsitt.
710 RAIE HIQE Z0] X|4E 0|85t o5 E4 &
Medo met =W 2Hegd dlstEo] FA|Q Hixl
sto] 2 Hi7} =11 WeXE olSsh=n fEit] metA
BIAPE (4L) TR0 AAA g flo) Ad3AF &=
H BAeY AEd RAEE TESHIAE o= A
& e 85k 70l O kit & 4= Utk
HSEHI A EHE 8¢t &S ol Tl 4= AN
H £ HEW AIAME 2 TH3at Eth
m 29 4 BAeed dHiSES oEsh] Qs &
Hog HsST A+E B 88 = o 47| thE
R EFE AU Q= AOE ufote et

mokS e EF A0 2AE 7HEst, EEREd
IS EE ojSol=t FE8ctH 58 JAtA siE
AAZAL Hol B9l RYE nlg] olS6tal ARE S
Z tiSohet g89 = AUtk

m A4E 55 BEAegl net B BEAeyd vy
gHE0] A9} Hwsko] B Hi7E =1l WeRlE oSst
=0 $E35ITL ol EAlolA FAEORZ ofg] HAE
AL S RS I ALSAE AFE o a5 &8
5 Atk

m HES3) X oS ol ojet tiEA Bl & 9
7] thi2o] 45 HeF o=z Egd 4= Itk
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4.5 DAO| Mghd Iot
0| Aoty Yot EEE JAREELRE Rdlof Tl
gk e Hrloks Zolth A Brt i e ThFsAIT
1 & FFH oz Hetde grie = e A8FER (risk
estimate) 0] ] 8511 Q= 2102 TAFE 0} (Koo
& Kim, 2015; Lee et al,, 2019; Lee & Lee, 2017), & ¢1720]
A& EFERE EolArt
AEFERIT, JAFEELR o5 2 EFEAL o
¢ g€ U F&+E Eldsliti= A 9nist
CL ol 501, T&H EFEA] 0402 EFE HolH &
40%= B3 BREACH, BFE LA HolH 60%= &
golAl EFEes Qnisitt. ojnl Agtd e wrtst= A
CHAIQ1 71EA 2 Q= A0 F RANQILE oLt Cio) A
8 =S BAs A1} 0400|519 QEF=ERE HoIrt
H &g g2 Fghot Z10F FIASHHKim, 2002; You,
2019; Kim et al,, 2015).
H 150| QIEFAR]= SPSS Statistics 2701 9J5l AHs
AMEIROH 03722 L +F9 e Heol ZoZ
riE9lon, £5 X&EQ HolH 8 2 HE AEolE
& Soll AUt e 4= Qg 2102 TSI
5,48
DAL AHdEE Sl ARFOZ tiSchs Z0]
71 v st 2 HtollAl= A ZAE 2ol et
gk 4= Qe BAo] du BYREH dASES oS8
4 = YAFREFUE 7] ALEY osRdE FE0}
o] Morstlon £Q B4 W AIAME S THSa Zth
B OAEFLIRE E8510] ERHE dFE & =
R 159 7 g Solgh 4= QAT

m AEE 9Y, SAH Y, EF 98, I 98 5 H0d
JALY] 7o) wet BAey 1 dlstEo] geiiirt
=4S g = RO, ol= g SARRAo) Wt
Zgket ARIEQI tho] FQsHh= AE AlAFSHTL,

n AGERE £017] Plaiile ADSALY] 2ol wet
ol F&oto] Telsliof o= A<t T

28 + Ak

= Aol AAAEURT} LB BRSS9
o TR 884 4 U /il g
= ZEgE ol 7 B g

84 stmzspeel] =28 R 22 HES 20218 112

= .

gde 25 A oME 2dREe FEAPIE AdE o
Sole HUE SEHAIA JHdE Aoln, o] Saff A
S AR ool ARA O R e 5 A= 7IRIE
UM 7 s 2oz 7Tt

AALel 2

of dit= dR(B}e7IsdHSUR) O AL

= oA Ade ok +lE A7 (No.

2020R1F1A1068593).
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