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Quantification Model Development of Human Accidents based on the Insurance
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Accident rate in the construction industry of South Korea is increasing every year, and it represents the highest
percentage among industries. This shows that activities performed to prevent safety accidents in the country are not
efficient when it comes to reduce the accident rate. In order to resolve this issue, a model for the prediction of human
accidents should be established. In addition, it is required a quantification study based on pattern of human accidents.
Therefore, the objective of this study is to quantify uncertainty of human accidents risk and predict how to change in
various circumstances by using Monte Carlo Simulation. To achieve the objective, first, pattern of human accidents was
defined. Second, insurance claim payout and information of human accidents during 14 years in construction site were
collected. Third, descriptive analysis is conducted to determine the characteristics of the accident pattern. Fourth, to
quantitatively analyze the pattern of the human accidents, the population of each accident occurrence and payout were
estimated. Finally, estimated populations was analyzed according to characteristics of distribution by using Monte carlo
simulation. In the future, this study can be used as a reference for developing the safety management checklist in
construction site and development of prediction models of human accident.

Keywords : Insurance claim payout, risk assessment, monte carlo simulation, human accidents analysis
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Figure 1. Methodology
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Figure 2. Analytical approach models
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Table 1. Definition of accident pattern
Code Pattern Definition
1 Slip A person slips ort trips
2 Fall A person falls from a height
3 Pin or Objects rolled in flat, slope, stairs, slide,
Overturning  overturning
4 Impact or Run into a object or a person was grazed
Graze by flying or falling object
In case damage was occurred due to
5 Crumble collapse of installed building or stacked
objects
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Table 2. Safety accident pattern code(Mil. KRW)

Code N average std min max
1 63 6.66 5.98 1.03 25.30
2 1 31.54 39.32 217 105.62
3 48 10.81 13.20 1.60 68.39
4 22 11.03 12.32 1.16 45.00
5 5 6.36 8.4 1.00 22.00
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Figure 3. Scatter diagram of accident types
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Table 3. Descriptive statistics based on accident pattern

Code 1 2 3 4 5

Categorization Classfication Freq. Avex Freaq. Ave.* Freq. Ave .* Freq. Ave.* Freq. Ave.*

0% ~20% 5 11.26 - - 7 9.88 3 12.50 - -

20% ~40% 17 7.70 1 24.79 8 15.98 1 6.94 - -

ACnggeu'ate 40% ~60% 13 6.53 1 20,54 8 8.56 - - - -
60% ~80% 12 5.95 1 51.89 16 10.38 8 10.99 2 13.79

80% ~ 100% 21 5.21 8 31.22 9 9.72 10 11.03 3 1.41
Spring 27 5.68 1 8.90 10 5.83 3 17.94 1 5.58
Summer 21 5.79 4 18.87 15 7.46 9 5.66 2 1.62
Season Fall " 9.07 5 48.41 10 1531 4 9.52 1 2200
Winter 9 8.70 1 20.54 13 15.04 6 16.63 1 1.00
Metropolis 40 7.00 7 41.51 25 9.43 15 11.40 1 1.06
Location urban 21 5.69 3 10.53 12 14.08 5 8.14 4 7.69

the country 7 7.78 1 24.79 1 10.38 15.50 - -

*Mil. KRW
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Table 4. Occurrence rate based on accident pattern

Code 1 2 3 4 5

Probability(%) 43.31 3.18 30.57 14.01 7.01
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Table 5. Descriptive analysis of simulation results based on

accident pattern

Code 1 2 3 4 5
Distri—
bution Log Log Log Log Log
Trial 100,000 100,000 100,000 100,000 100,000
Average 0.35 0.06 0.25 0.1 0.03
Median 0.24 0.04 0.17 0.08 0.02
Standard
Deviation 0.37 0.06 0.26 0.12 0.03
Variance 0.14 0.00 0.07 0.01 0.00
Skewness 483 476 4.35 418 427
Kurtosis 58.10 51.58 42.99 38.58 41.51
Coeff, of
Variability 1.05 1.05 1.03 1.02 1.02
Minimum 0.03 0.00 0.02 0.01 0.00
Maximum 13.16 1.53 8.28 3.06 0.81
Mean
Std. Error 0.00 0.00 0.00 0.00 0.00

EHIIERZ AlEgo]AS 109 H =3sto] &% Akl
HPAE e SREE 2= Table 59 At

4.3 Y SEFE
HEIXAJEE o|8517] aliAl 157} o}Ake] Holef7} &
HElojop gt} 1,3 4% Q212 tlo]el7t 157) o) ShHE
Qo B Aote S <=aiist A} Table 63t Zo| &R
37 =2E|QLE SHANE 2,6 Q918 157) wgko g L}
EpTE olof 2,5® Q1o thelir= dlolel7t FEsto] 2

ERES TS Solal s 7Pshs WS A

156

B3199ch =1 HlolEE vige g maro] JEHYE T}
Al glo]E]7} AtAlS REES=Ao]| tigt AldiE o]
eYx|ojof ST 16].

g
/\

Table 6. Probability distribution

Standard
deviation

7.27
16.07
16.33

Code AD P-value Location  Average

1 0.3898
0.3578
0.4034

0.293
0.379
0.229

0.71
1.37
0.00
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11.37
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Table 7. Normality test

Kolmogorov-Smirnov

Criginal Data Conversion Data

Degrees
of
freedom

Degrees
of
freedom

Coe  Statistic P-value  Statistic P-value

2
5

0.295
0.709

11
5

0.008
0.012

0.189
0.260
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Table 8. Descriptive analysis of simulation results based on
payout by accident pattern

Code 1 2 3 4 5
Probability

distri- Log Nomal Log Log Nomal

bution

Trial 100,000 100,000 100,000 100,000 100,000
Average 6.765 22.703 10.858 11.438 4951
Median 4.602 22.728 6.183 6.535 4954
Standard 7580 9351 16463 16504 2993
Variance 57.451 87433 271.033  272.393 8.957
Skewness 15.452 -0.007 11.349 7.617 0.004
Kurtosis 1231.135 3.031 349.244 158.030 3.03
Sgﬁ;fb”ft’yf 1120 0412 1523 1445 0605

Minimum 0.781 20.526 1.395 0.049 8.007
Maximum  797.642 65.136  959.049  768.682 17.473

Mean
Std. Error 0.024 0.030 0.052 0.052 0.009
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Figure 4. Simulation results about human accident pattern
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