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Abstract

Over the past 7 years, the number of victims of construction disasters has been gradually increasing. Compared
with projects in other industries, construction projects are highly exposed to safety risks. For this reason, the research
methods of predicting and managing the risk of construction disasters are urgently needed that can be applied to a
construction site. This study aims to propose a prediction model for a construction disaster using the decision tree
technique. The developed the model is reviewed the applicability by evaluating its accuracy based on disaster data.
The top three of the prediction values obtained from the proposed model were enumerated, and then the cumulative
accuracy were also calculated. The prediction accuracy was 40 percent for the first value, but the cumulative accuracy
was 80 percent. Thus, as more disaster data was accumulated, the cumulative accuracy appeared to be higher. If
utilized in construction sites, the model proposed in this study would contribute to a reduction in the rate of

construction disasters.
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Prediction Model of Construction Safety Accidents using Decision Tree Technique
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ol ofsf azkgict, =d
13 ‘IBM SPSS Statistics 19’ 2 ARSI 2d =
4 S Sldto] 20149 197t ANeE 74 &7 Afel] At
= TAISIIAL 13,232719] ARIE Hlofefo| 23kt & &
B}, 54 HHle] 284S S| PeiA st
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71 AnE vlasEgdeh dAte] AAE AF2lskd Figure
13} 2},

Theoretical Consideration

- Examine the present condition of domestic
construction safety accidents.

- Consider decision tree technique and application
method.

Model Construction

- Consider condition of construction sites and
construct the prediction model of construction
safety accidents

Applicability Review

- Evaluate the predictive accuracy of the model using
the case of domestic construction safety accidents.

Figure 1. Research methodology
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Table 1. The number of disaster victim in domestic
construction industry

Disaster victim The number of accident per

Year

(Persons) year in thousands (%)

Total 162,034 -

2015 25132 7.48
2014 23,669 7.28
2013 23,600 9.19
2012 23,349 8.38
2011 22,782 7.38
2010 22,504 7.03
2009 20,998 6.55
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Description Explanation

The beginning node of the decision tree.
Root node Include total data. (node 1)
Child node Two or more nodes separated from one node.

(node 2, 3)
Parent node Parent node of child node. (node 1, 2, 3, 5)
Terminal node Node without child node. (node 4, 6, 7, 8, 9)

Internal node Node with both parent node and child node.

(node 2, 3, 5)
Branch Node connected from root node to terminal
node.
Depth The number of internal nodes

from root node to end node.

Figure 2. Concept of the decision tree
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Table 2. Parameter setting

Variable Type Feature
Fall(1), Wipeout(2),
D
epgndent Type of ) Hit(3), Cut(4),
variable : Nominal
(output) accident Narrowness(5),
Crash(6)
Gender Male(1), Female(2)
Day of the Weekdays(1),
week Weekend(2)
Seoul(1), Capital
Location area(except for
Seoul)(2), Etc.(3)
Korean(1), Foreigner(2)
Spring(1), Summer(2),
S
eason Autumn(3), Winter(4)
06-12hour(1),
Time Nominal 12-18hour(2),
18-22hour(3),
22-06hour(4)
Type of Regular(1),
Independent ~ €mployment Non-regular(2)
vgriable Tvoe of Management(1),
(input) OC;’E stion Engineering(2),
P Labor(3), Operation(4)
Residential and
Type of commercial(1),
project Public and Healthy(2),
Etc.(3)
- Age Integer(17-83)
Project
Int 1-13,752
777777777777 duranon ntegerl \752)
Project Integer(0.1-2,000)
scale )
''''''''''''''''''''''''''''''''' Numerical
Rate of

Real number(5-90)

process

Integer(5-3,000)

Year of
service

Real number(0.8-30)
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Table 3. Existing research

Description Contents

Maximum

tree depth Automatic

High rank
node

Low rank
node

Node division

Category
combine

Maximum
recursive
calculation

Maximum
change of cell
expected
frequency

Extention
limit

100
(Default value)

50
(Default value)

0.05
0.05

The number of
minimum  cases

Level of
significance

CHAID 100

Model estimation
0.001

~ Scale
independent

. 10
Fixed number
variable section (Default value)

Section
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Type_of_Accident
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LR n |
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_:.80" B2000 181 2384]'
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193000 | 1 4000 117 15
: M%" 5000 102 1341}
“ . 0.80" -mos 10714121,
: 1 e 1000 13182,
............... T
Accident_Season
P2 2320000, 0l A2=305.
362, df5
_
A“o _.ﬁ“ﬁb
LEY ke2
g3 % n g3 % n
B1000 170 3% B1000 359 4003
H2000 257 521 B2000 167 1863
H3000 193 391 H3000 158 1764
4000 122 247 4000 116 1206
5000 131 266 5000 06 1075
86000 127 257 56000 104 1155
A 154 2026 A 84611156
| b H
Type_of_Project Type_of_Project
P-3t £23=0,000, 30| #3=48. P2t 230000, A0l H2=215.
20, 45 817, d=10
_ |
w"o 5“; w“o N"o _“o
ke kEq LES LE Ley
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H5000 156 93 86000 115 164 B5000 131 410 B000 84 147 B6000 95 58
g 45 55 @ 108 1431 @ 27 30 @ 132 174 A 417 625
[ o 1 d [ o — 1 d .
Project_Scale Age Gender Project_Duration Project_Scale
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Figure 3. Decision tree model
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Table 4. Comparison of prediction accuracy of decision tree and discriminant analysis model

Decision tree model

Discriminant analysis model

Target
1st 2nd 3rd 1st 2nd 3rd
Fall Fall Wipeout Hit Hit Crash Cut
Fall Fall Narrowness Wipeout Narrowness Crash Wipeout
Fall Wipeout Hit Fall Cut Wipeout Hit
Fall Fall Wipeout Hit Wipeout Fall Narrowness
Fall Wipeout Fall Hit Narrowness Wipeout Hit
Fall Wipeout Hit Fall Cut Narrowness Crash
Fall Fall Wipeout Hit Narrowness Crash Cut
Fall Fall Wipeout Hit Crash Narrowness Wipeout
Fall Fall Wipeout Hit Narrowness Crash Wipeout
Fall Fall Narrowness Wipeout Narrowness Crash Wipeout
Fall Fall Cut Wipeout Hit Cut Wipeout
Fall Wipeout Fall Hit Narrowness Crash Hit
Fall Fall Wipeout Hit Wipeout Cut Hit
Fall Fall Hit Cut Wipeout Hit Cut
Wipeout Wipeout Hit Fall Wipeout Hit Cut
Wipeout Wipeout Hit Fall Wipeout Cut Hit
Wipeout Wipeout Hit Fall Wipeout Crash Narrowness
Wipeout Wipeout Fall Hit Narrowness Wipeout Crash
Wipeout Wipeout Hit Fall Wipeout Hit Cut
Wipeout Wipeout Fall Hit Narrowness Crash Cut
Wipeout Fall Wipeout Hit Hit Fall Wipeout
Hit Wipeout Hit Fall Cut Wipeout Hit
Hit Wipeout Hit Fall Wipeout Hit Cut
Hit Wipeout Hit Fall Cut Hit Wipeout
Hit Wipeout Hit Fall Wipeout Hit Crash
Hit Wipeout Hit Fall Wipeout Hit Cut
Hit Fall Hit Wipeout Narrowness Wipeout Crash
Cut Wipeout Hit Fall Wipeout Cut Hit
Cut Wipeout Hit Fall Wipeout Cut Hit
Cut Fall Cut Hit Crash Cut Narrowness
Cut Wipeout Hit Fall Wipeout Hit Cut
Cut Fall Cut Wipeout Wipeout Hit Cut
Narrowness Wipeout Narrowness Fall Narrowness Crash Wipeout
Narrowness Fall Wipeout Crash Narrowness Crash Cut
Narrowness Fall Narrowness Wipeout Narrowness Crash Wipeout
Narrowness Fall Wipeout Crash Wipeout Narrowness Crash
Crash Fall Wipeout Crash Narrowness Crash Wipeout
Crash Wipeout Hit Fall Cut Crash Hit
Crash Fall Wipeout Hit Hit Crash Cut
Crash Wipeout Fall Narrowness Narrowness Crash Wipeout
1st 1st+2nd 1st+2nd+3rd 1st 1st+2nd 1st+2nd+3rd

Accumulative accuracy

40% (16/40)

73% (29/40) 80% (32/40)

17.5% (7/40)

53% (21/40)

63% (25/40)
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