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Predictive Analytics Model for Death Accidents in Building Projects by Trade
- Based on Decision Tree -

Choi, Jeong Won', Kim, Han Soo**

'Graduate Student, Department of Architecture, Sejong University
"Professor, Department of Architecture, Sejong University

Abstract : Compared with other industries, construction industry shows a higher rate of death accidents and recently companies’
legal responsibilities are to be increasingly enforced. The trend causes tremendous concerns for construction firms and
increases the importance of forecasting and pro-actively managing death accidents in construction fields. The objective of the
study is to develop a predictive analytics model for forecasting death accidents in building projects based on a decision tree
technique, which enables to forecast the probabilities of death accidents by trade. The use of the model helps to decrease risks
of legal punishments and to assist the safe execution of building projects by forecasting and pro-actively managing death
accidents.
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Table 1. Independent variables of the model

Variables Sub-variables by categories
a1 Seoul
a2 Gyeonggi-do and Incheon
a3 Gangwon-do
a Region a4 Chungcheong-do
a5 Jeolla-do
a6 Gyeongsang-do
a7 Jeju Island
b-1 Less than 100 million won
b-2 100 million won ~ 1 billion won
b | Total construction cost b-3 1 billion won ~ 10 billion won
b-4 10 billion won ~ 50 billion won
b-5 More than 50 billion won
b-6 Others
1 Less than 100 million won
2 100 million won ~ 1 billion won
Construction cost of 3 1 billion won ~ 10 billion won
¢ work 4 10 billion won ~ 50 billion won
5 More than 50 billion won
6 Others
a-1 Less than 100 days
q Total construction a2 100~500 days
period -3 500~1,000 days
d-4 More than 1,000 days
e-1 Installation work
e-2 Dismantling work
e3 Pouring work
e Work process e4 Assembly work
e-5 Painting work
e6 Moving
e’/ Others
-1 0~20%
-2 20~40%
f Progress rate f-3 40~60%
-4 60~80%
-5 80~100%
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Fig. 1. Decision tree model for construction death accident by trade
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(Fig. DOl RAIE AZZAE AFSALL SAREELE B
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7V ZAHtemporary work)ollA] AFSARLIY} dHlISE S5
286%0ILt HFSE St o5 4 IAIRE 7Hd6l,
SSH APIAILLS] BPESHES o] Sol=t] F-&oitt.

olE 50, AARIZAH](total construction cost) 42591%,
sl 25 2AH ] (construction cost of work) 9919, Az =
AP71ZH(¢total construction period) 526291 S&Q] LAE
(progress rate) 50%0|HA] LU (moving) S ot U=
AL, AFSALLZ g0 7HE =2 352 Ao,
2t SEE AFSARL SStES AN el ARe P
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O
B =%

fug

WOl JRZ0IM SRS A s et 2
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= RE O]50] ZWE L 0014 AJABL,

m ZEE 50%= & 10] sigErh
m AAEZA| AT 2P (moving) Q! A= =& 40
SfElCh

m AAZAPIZE 526U & 0] sEEE

m S| ZAH] 425982 == 110] sigHC.

B S ZE SAH] 992 - 150] siEECt

A7) oAIE HH ZES A 8= LEE T
15% LIERATE O] =& E}A Otofi= QoA AJYst vks
(%)2F B4 ‘o2 FAIE= 3ol A O]F O]9 N(gain
N)O2}al Sttt o]eINoJet =8E HlolH & e AR
2SS AFZARLLZE BPESH H|OJE (AF]) 4=0]41, ¥t
2 AHALL S5 Vs EE) g Qnlohy (01eIN/
EEN)x100(%)'2 AP EICH

A710] AR gAoZ MAIE AR 8y s ==
159] ASE AHEH, AFDAIIZ B 7Hsgo] 713
=2 25 JPdEAHtemporary work), SiA| B & AZA
(dismantling and demolition work), 7|EFZAHothers) H5
SUoHA 28.6%(HHS)E LIERATE 5, 371 ZB0lA] AFRZA
7} st sHE0] SUGHA 28.6%th= AE NSttt O]
Z40] gkl = SE0IEH, OlF SBONA] AFSAILL 2l
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Table 2. Responses of terminal nodes

(Unit: %)
Type of construction | Node | Node | Node | Node | Node | Node | Node
works 3,1320, 5 9 15 17 18 19
RC work 1000 | 0.0 28.6 7.1 0.0 16.7 | 211
Temporary work 0.0 00 | 714 | 286 | 00 1.1 53
Steel-frame work 0.0 0.0 0.0 0.0 77 | 444 | 105
Dismantingand | 5 | 1000 | 00 | 286 | 00 | 00 | 105
demolition work e —
Barthworkand |5 | 09 | 00 | 00 | 77 | 56 | 474
foundation work —
Fnishing work 0.0 0.0 0.0 7.1 769 | 222 53
Others 0.0 0.0 0.0 286 77 0.0 0.0

Table 3. Independent variables of terminal nodes

Node

Independent variables

3

1 Progress rate : 40~60%; 60~80%; 80~100%
1 Work process : pouring work;

1 Progress rate : 0~20%; 20~40%
1 Work process : dismantling work

1 Progress rate : 0~20%; 20~40%
1 Work process : installation work

1 Progress rate : 0~20%; 20~40%
1 Work process : pouring work; carrying work

1 Progress rate : 40~60%; 60~80%; 80~100%

1 Work process : installation work; cleanup work; dismantling work;
others; moving; assembly work; carrying work; painting work

1 Total construction period : 100 ~ 500 days; 500 ~ 1,000 days

1 Total construction cost : 10 billion won ~ 50 billion won; less than 100
million won; more than 50 billion won

1 Construction cost of work : 100 million won ~ 1 billion won; less than
100 million won

1 Progress rate : 40~60%; 60~80%; 80~100%

1 Work process : installation work; cleanup work; dismantling work;
others; moving; assembly work; carrying work; painting work

1 Total construction period : 100 ~ 500 days; 500 ~ 1,000 days

1 Total construction cost : 1 billion won ~ 10 billion won; 100 million
won ~ 1 billion won; others

1 Region : Gangwon-don; Seoul; Chungcheong-do

1 Progress rate : 40~60%; 60~80%; 80~100%

1 Work process : installation work; cleanup work; dismantling work;
others; moving; assembly work; carrying work; painting work

1 Total construction period : 100 ~ 500 days; 500 ~ 1,000 days

1 Total construction cost : 1 billion won ~ 10 billion won; 100 million
won ~ 1 billion won; others

1 Region : Gyeongsang-do; Gueonggi-do and Incheon; Jeju Island

1 Progress rate : 0~20%; 20~40%

1 Work process : cleanup work; others; moving; assembly work; painting
work

1 Construction cost of work : 100 million won~ 1 billion won; 1 billion
won-~ 10 billion won; less than 100 million won; others

20

1 Progress rate : 0~20%; 20~40%

1 Work process : cleanup work; others; moving; assembly work; painting
work

1 Construction cost of work : 10 billion won ~ 50 billion won; more than
50 billion won

it

StmolenefsiE] =2 H22w H5S 2021992 4]
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100(%)'2 9F 236.4%7} L] Ol =& 15 0] sgk=
SIZO] M BALOIA] AFLALAIZ} BhSEE SHE0), FA| 71
SALOIA] AFBARLZE 2l S SFE R OF 2.440(236.4%) &
T =28 it} TE 19 sldol Hia) =& 1500 &f
gtl= 89 7MdZALA AFBAILE Tl5t7] QI8 9]
Ol -80] § "QoHH= Zg 9n|sith

710 RAIE HIQE Z0] X|4E 0|85t o5 4 3
SE 7V8o10], LT APSAILL BsHE0] A9} HI s
o] & Hi7} £2X1E ol &Skt F-E3lTh

Ol&oJA] A& 0]&510] IFH AMIALL 7Hsd g of
= OJAIE MIAISIE O, 2t 2 & =E9] o] 320] A
R gke Feloto] MAISHH (Table 4)QF 2O, 2
SO JAREAE oJn] A|AISH (Table 3)1k ATH.

Table 4. Index of terminal nodes
(Unit: %)

Type of construction | Node | Node | Node | Node | Node | Node | Node
works 31320 5 9 15 17 18 19

RC work 4133 | 00 | 1181|295 | 00 | 689 | 870
Temporary work 0.0 00 |5905|2364| 00 919 | 435
Steel-frame work 0.0 0.0 0.0 00 | 795 | 4593|1088

D|smapftl|ngand 00 [11273] 00 |3221] 00 00 | 1187
demolition work I

Earthwork and 00 | 00 | 00 | 00 | 795 | 57.4 | 489.5
foundation work —==
Fnishing work 00 | 00 | 00 | 246 | 2650 765 | 18.1
Others 00 | 00 | 00 |4429|1192| 00 | 00

(Table 3)& Soll X|5=9] ZEH AFLALL SHESIEE o
Sote 2 7I2Ee miet siAdshA Lt olE =0, 7t
AZAF A O] AFSARLL BPEStE YL H W gle o, ofE =4
O] AZZAOIA] 7Hd A AFLALLLS] HHASHE0] =271
2= OJAIE (Table 4] 7I125E et ZotHH =& 90
Y.

Ol & 99| AR, 7HIZAL AR HTE AFSALLL Ehgst
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ATZANIE FEROZ He|aior & SAE alotet uf &8



7hssItt.

(Table & Sl UEhH= Sd1 AIAEE Q9%6HH,
EF 50X, B4 siEo] ZR| AFSANL SIS ERTE Y
R =2 SSIES AEUEAlE SARH ot T2
Ch= Zlolth &, SARRA whet AR AFgARLL HyetE
HO} 52 BYSES AU s 49 o, vz A
AFZAR SHIISERTT W BhlIsES AW 49E Qlrh
= Z10]T}. o= FAME (EAD #E9] ARIE HeE Q5 ¢
ZE9] AFGANAL ] RAEE EE6talRt & o, K¢
ol &g 4= ASS 9n|sith

2710 RATE HioH Zo] HFSE St &1 X|+E
shoE2 27| THE S™olA E8d 4= AT} 189 B2,
SIER mE ZEYE SASES ulolsy|of A-shH,
R|e0] A2, AFANIL] EhElEo] w2 ZANS] 2 &
Y& uoleh=tl K5It WetA AFgALIIS] HStES
ol &517] flal BFSat A4-E Walsto] Akgch= Z10] Hig

Alsirhal & 4= QI

=
S

1O

riet JAAEUE HEo] Hgtde got

& Grtoll= thsh W E0] QAT &2
AFoM = FRIEOE Fetde grie = Ae AEFE
Al (risk estimate) B & MESIAUCE FE OlF= HEH S
2 Fetdg ms 4= Qirks PO Q) Jel AEy]
11 Q&= EFH0]7] mR0]CHChoi et al, 2011 Koo & Kim,
2015; Jang, 2014).

QPFERE, JAREEUR Ofaf & EFE AL &
2 o&5d dgeEe AIFOE B3s Ziojn, o] Fol
Z2E Hleltis Ag 9njsitt. ol 50, YIgFEXR]
0402 E7E HOH % 40%= &% EFHon, BaE
LHHA] HIOIH 60%= AgtotA EREUSS AnliTt.

ol Agtde Ttok= diEQl 7| gle Ao=2

AT BAC

ZAREIQICE e Cee] AT s FEc i,

Siot A0 2 LERLFLL ATHKweon & Kim, 2014; Lee et al,
2012; Oh & Oh, 2018). & O] AZZAF AFZARAL OJA}
AR HEo] <2, IFFEX|7E 03792 SPSSE Sdl
AET]0] Y9 #FEO] S SHHE A0E GriE e
H, % HolH 49| 7ol T2 R|EEQ1 Bd H0|E
g 5ol St eE = Qg 210 7T

4.5 99k S AIARY
SAFEELET 7IHH] AFSALLL o SHE
K5E Stt ol F0)A LEh ke &

Cilsil= =i

= ONEFURE BE510] ABTA SEH ABALE
OJ5E 4 Q= THO| TF 58S HoIF 4 YH

Ol AFARLL O Zet ozt Hdat

ojFoleke FAlo] AAREELRIE E8d = AT
& AIAFSILL.

m ASZAN] ol et SEE AMSALLLS] SStE
O] TIErh= A& mord & ARUACH, o= ZF SAkEA
of met

Heet HREl Belt Basihe 212 o

—THE T

L=
AESAL] 2240 met AFALLE E017] flal 54

S50 FEsH0] Hlslof s et T

AdrE o g #esoF k=

= ALt

B SARA (SRS 0] S71dE Fulgt o0
&tal, ololl &6k= HolH 7t Qsithe e
AU CH, 01E Qal] g= KEAQl A1+ HOTH
ALIO|ES BRHE goIg =+

B AS3AL SEE AF-GALL ol E5s
g&ote gie dEohl 4 gt
T AlEE = QIThe ZE Belsiom, o= %
HES SWHOE AIESH] QleliAl F 7IK] EHo] |
gHor g&8d o Arks Zls ujeltt.

lxe
o

(e}
A7 k= 212 3ol

ok 1

4
=

5.

rhu

ALHFA AFZANLE E0l= 212 AEANIAE o
 SQT detoln O] Plsiile AdAIEL dlEat T80l
QST 0|8 Qo & AT = ASSAE SEE ARGA
1 oSHYS FE510] HAISIACE

AFSAL SEE AMGALL 0ERE ] 7 flsl AA
APZAFLL Al TIOIHE E85IA oM, PAZIH & QAR
LHFE E8aeltt. 7158 QAR ELT 78] d5S
SEE AMEALL OEEE S sk By HhS
£ St o] = T FIAISIACE

2 ATE Sofl dAEELR 7[5t o S1E0]
A SSE AEALL o5& flol of8A E8E =
RIAIGIAL, CIAFEELIRZ 2 B TGl o 0]

sk golg = QAL TS oS RE]
flel e tlole A& S AI5AQ Y Huo]
Eol o8 Mokt

AE3A 35D AMBARAL
oAl AFZARLLZ} Ehlel = Q=
1l ojof] Aot AAIA thEEA]

SRALIS =2

M2 H5S 2021398 63



88 4 9o olg B ABTAL AALL A4o] 710
8 4 9 o= FlrjEr}

2020R1F1A1068593).

References

Bae, S.Y., and Lee, C. (2018). “A Case Study on the Major
Accident in Construction Projects.” Proceedings of the
National University Student Conference, KICEM, 1(13),
pp. 48-51.

Baek, SJ. (2017). “An Predictive Analytics based on Goal-
Scenario for Self-adaptive System.” Journal of the
Korea Convergence Society, Korea Convergence Society,
8(11), pp. 77-83.

Bradlow, E.T., Gangwar, M., Kopalle, P., and Voleti, S. (2017).
“The Role of Big Data and Predictive Analytics in
Retailing.” Journal of Retailing, Elsevier, 93(1), pp. 79-
9b.

Cho, J.S. (2012). “Inflow and Outflow Analysis of Double
Majors using Social Network Analysis.” Journal of the
Korean Data & Information Science Society, Korean
Data & Information Science Society, 23(4), pp. 693-701.

Cho, K.H., and Park, H.C. (2011). “A Study on Decision
Tree Creation using Intervening Variable.” Journal of
Korean Data Information Science Society, Korean Data
Information Science Society, 22(4), pp. 671-678.

Cho, Y., Kim, Y.C., and Shin, Y. (2017). “Prediction Model
of Construction Safety Accidents using Decision Tree
Technique.” Journal of the Korea Institute of Building
Construction, Korean Institute of Building Construction,
17(3), pp. 295-303.

Choi, S.I., Park, T.J., and Kang, J.G. (2011). “A Study
on the Housing Types Selection Expectation in
Senescence using a Decision Tree - Focus on the
Baby Boom Generation in Pusan.” Journal of The
Residential Environment Institute of Korea, Residential
Environment Institute Of Korea, 9(2), pp. 235-251.

Frees, EW., and Gao, L. (2019). “Predictive Analytics and
Medical Malpractice.” North American Actuarial Journal
24(2), Society of Actuaries pp. 211-227.

Halper, F. (2014). Predictive Analytics for Business
Advantage, TDWI Best Practices Report.

Hong, A, Ko, J., Yoo, S. (2010). “A Study on the Forecasting
Model of the Investment Characteristics of Seoul Office

b4 s2AMDRISE] =2 A22A H5S 20211 9

Buildings based on Data Mining.” Seoul Studies, Seoul
Institute, 11(2), pp. 51-68.

Howell, D.C. (2010). Fundamental Statistics for Behavioral
Sciences, 8th ed, Cengage Learning.

Hwang, N.H., and Kim, Y.S. (2012). “Modeling and
Prediction of Construction Business using Data Mining
Technique.” Proceedings of the National University
Student Conference, KICEM, pp. 40-43.

Jang, H.D. (2014). “Determinants of Intention to Moving and
Remodeling in Small and Medium-Sized Apartments
using Decision-tree Analysis.” Journal of the
Architectural Institute of Korea (JAIK), Architectural
Institute Of Korea, 30(9), pp. 45-56.

Jeong, C, Jeong, W.Y., and Shin, D. (2015). “Selection of the
Optimal Decision Tree Model using Grid Search Method
: Focusing on the Analysis of the Factors Affecting Job
Satisfaction of Workplace Reserve Force Commanders.”
Journal of the Korean Operations Research and
Management Science Society, Korean Operations
Research and Management Science Society (KORMS),
40(2), pp. 19-29.

Jeong, Y.H., and Choi, Y.W. (2014). “A Study on the Analysis
of Urban Highways Traffic Accident’s Impact Factors
based on Building Discriminant Models-In Busan
Metropolitan City.” Journal of The Korean Society of
Civil Engineers, Korean Society of Civil Engineers,
34(4), pp. 1269-12178.

Kim, E.J. (2020). “Prediction Model for Construction
Safety Accidents using Random Forest.” Journal of the
Regional Association of Architectural Institute of Korea,
Regional Association of Architectural Institute of Korea,
22(5), pp. 295-303.

Kim, HM., Kim, T.H., Shin, Y.K., Kim, Y.S., and Han, S.W.
(2011). “Regression Technique-based Productivity
Estimation Conducting Construction Delay Factor
Analysis on Interior Works in High-rise Building
Construction.” Proceedings of the Korean Institute of
Building Construction Conference, Korea Institute of
Building Construction, 11(1), pp. 323-324.

Kim, Y.C.,, Yoo, W.S., and Shin, Y. (2017). “Application of
Artificial Neural Networks to Prediction of Construction
Safety Accidents.” Journal of the Korean Society of
Hazard Mitigation, Korean Society of Hazard Mitigation,
17(1), pp. 7-14.

Koo, KM, and Kim, CJ. (2015). “Analysis on Participation
Factors for Physical Activity of People with Brain
Lesion by using Decision Tree Analysis.” Journal of
Sport and Leisure Studies, Korean Society of Sport and
Leisure Studies, 60, pp. 633-643.

Kweon, Y.R, and Kim, S.Y. (2014). “Predictors of Protective
Factors for Internet Game Addiction in Middle School



Students using Data Mining Decision Tree Analysis.”
Journal of Korean Academy of Psychiatric and Mental
Health Nursing, Korean Academy of Psychiatric and
Mental Health Nursing, 23(1), pp. 12-20.

Lee, C.H., Hur, J., Oh, H.J., Kim, H.J., Ryu, P.M., and Kim,
HXK. (2013). “Technology Trends of Issue Detection
and Predictive Analysis on Social Big Data.” Electronics
and Telecommunications Trends, Electronics and
Telecommunications Research Institute, 28(1), pp. 62-
T1.

Lee, CS., Jung, M.N.,, and Kim, Y.J. (2012). “Predictors of
Suicidal Ideation for Korean Middle and High School
Students : The Application of Decision Tree Analysis.”
Studies on Korean Youth, National Youth Policy
Institute, 23(1), pp. 31-55.

Ministry of Employment and Labor (MEL) (2021). Status of
Industrial Accidents at the end of December 2020.

Mishra, N., and Silakari, S. (2012). “Predictive Analytics:
A Survey, Trends, Applications, Opportunities &
Challenges.” International Journal of Computer Science
and Information Technologies, AIRCC, 3(3) pp. 4434-
4438,

Oh, J.A., and Oh, H. (2018). “The Predictors of Factors
Related to Career Decision Making Amongst
Adolescents who drop out of School, using Decision-
Making Tree Analysis.” Studies on Korean Youth,
National Youth Policy Institute, 29(1), pp. 145-177.

Park, J.H., and Lee, HK. (2010). “The Accuracy Analysis of
Data Mining Cost Prediction Methods by Cost Factors
Classification.” Journal of the Regional Association of
Architectural Institute of Korea, Regional Association of
Architectural Institute of Korea, 12(3), pp. 301-308.

Park, S.H., Kim, S.S., and Hwang H.S. (2011). Understanding
and Utilization of Advanced SPSS, Hannarae.

Quan, Z., and Valdez, EA. (2018). “Predictive Analytics of
Insurance Claims using Multivariate Decision Trees.”
Dependence Modeling, De Gruyter Open Ltd. 6(1), pp
377-407.

Sa, Y.B., Choi, S.U., Cho, W.C., and Lee, T.S. (2012). “Cost
Analysis of Fall Accidents in Domestic Construction
Industry.” Journal of Korean Society of Societal

PAYI'H 2

Security, Korean Society of Disaster & Security, 5(1),
pp. 1-6.

Son, Y., and Kim, H. (2012). “Forecasting Export & Import
Container Cargoes using a Decision Tree Analysis.”
Journal of Korea P ort Economic Association, Korea Port
Economic Association, 28(4), pp. 193-207.

Song, Y.Y., Lu, Y. (2015). “Decision Tree Methods:
Applications for Classification and Prediction.” Shanghai
Archives of Psychiatry, Editorial Board of Shanghai
Archives of Psychiatry, 27(2), pp. 130-135.

Wang, C., Xinyi, Z., Minggang, W., Ming, K.L.., and Pezhman,
G. (2019). “Predictive Analytics of the Copper Spot Price
by Utilizing Complex Network and Artificial Neural
Network Techniques.” Resources Policy, Elsevier, 63,
101414, pp. 1-17.

Yang, Y.K, and Kim, B.S. (2014). “An Analysis of Influential
Factors and their Prioritization in Association with
the Loss from Construction Disasters with a Focus on
Uninsured Categories.” Journal of the Korea Safety
Management & Science, Korea Safety Management &
Science, 16(3), pp. 23-34.

29F: AMe E} AQlol HIF B2 AMSAIS
AAtoA| & FEo] E11 QUOm, A ARSAL _1_01] oI5 ARE o]&1 Telo)
BURE 2ol AFZAlA] 2Halg

AL o) SRl
2do| §82 St Al
REECEEEp T,

1= o=,

EO]J_ AT, F AFZALIO] TS 71 0] WA
T U AFRARIE APHOl o Ee o~ s B

AZZIANO) R0 W} ZEWHZ 2Pl 5= Q)= }m A} 119
ARatof] thet AP OﬂE_ﬂ]- FAR EH_QQ_ W 7

SINZELR R, 2RI, 1 AL

=olo] 21515]31 9L}, ofi=
QS B0HAY|3 L) 2 o0 BRS ol
WS At QI 2 QoA oo
FSHEBS oj55 s P OVl o
S oulsl T AEIALO] ATAQ] 8o]gh= = Hoj

R

oy M22H M5 2021398 b5



