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Abstract Anmong industrial accidents, the industries with the highest number of accidents by type are the construction
industry and the manufacturing industry. Efforts to prevent this are continuously ongoing. In this paper, we propose a
modeling for predicting industrial accidents in the construction and manufacturing industries by introducing the Markov
chain process. The analysis data used in this study were statistical data on occupational accidents presented by the Korea
Occupational Safety and Health Institute, and monthly data were analyzed. After classifying the frequency of occupational
accidents in the construction and manufacturing industries into interest (S1), caution (S2), and boundary (S3), the initial
probability was defined, and then the predictable frequency of occupational accidents for the next month was calculated by
multiplying it by a transition matrix. In this study, data from 2014 to 2016 were used to dassify the overall average value,
the one-year average value, and the maximum value to determine which has the higher prediction rate by comparing it
with the actual data observed in January 2017. In the case of the construction industry, the smallest difference was shown
with a difference of 124 when the maximum value was applied, and in the case of the manufacturing industry, the smallest
difference value was shown with a difference of 108 when the maximum value was applied.
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3. ot Table 2. Number of reports of industrial accidents in the
manufacturing industry
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nhEE A RIS ol &8 AN, A AHEA Feb 212 2064 193
g A Aol didh oS RS s B Mar 2352 2159 2379
21 71 Apr 2644 2360 2071

@ Fig, 15 2 May 2360 2080 2103
Jun 2220 2094 2225

Collection of statistical data on the occurrence of industrial Jul 2730 2006 2357
accidents in the construction and manufacturing industries Aug 2247 2026 2255

‘L Sep 2237 2284 1921

Oct 2465 2240 2064

Defining thresholds value and state sets Nov 2238 21942 2383

Dec 2519 2461 2297

!

Calculation of initial probability and transition
matrix

'

Markov Chain Process Probability Value
Calculation

!

Predicting the number of industrial accidents in
the construction and manufacturing industries

Fig. 1. Industrial accident prediction modeling using
Markov chain process

Table 1. Number of reports of industrial accidents in the
construction industry
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Nov 2021 2354 2659
Dec 2184 2517 2302
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Table 3. Mapping frequency and state set of industrial
accidents in the construction industry

2014s’ 2015¢’ 2016¢’
Jan | 2175 S, 1649 S, 2029 S,
Feb | 13% S, 1449 S, 1501 S,
Mar | 1591 S, 1515 S, 1912 S,
Apr | 1945 | S, | 1783 | S, | 2026 | S,
May | 1948 S, 1838 S, | 2071 S,
Jun | 1969 S, | 2475 S, | 2438 S,
Ja | 38| S, x40 S, a5 S,
Aug | 190 | S, |25 ] S, [ % | S,
Sep | 1937 S, | 2419 S, | 2240 S,
Oct | 2166 S, | 2498 S, | 2271 S,
Nov | 2021 | S, | 234 | S, | 2659 | S,
Dec | 2184 S, | 17 S, | 2392 S,
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Fig. 2. State Diagram for Construction Occupational Accidents
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Table 4. Mapping frequency and state set of accidents in
the construction industry for the last 5 months
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Table 5. Mapping the frequency and state set of industrial
accidents in the manufacturing industry

2014s’ 20158’ 20168’
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Fig. 3. State Diagram for Manufacturing Oocupational Accidents
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