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Abstract : This paper describes empirical approach methodology for the quantitative risk assessment of maritime transportation accident
(MTA) of a merchant ship. The principal aim of this project is to estimate the risk of MTA that could degrade the ship safety by analyzing
the underlving factors contributing to MTA based on the IMO's Formal Safety Assessment techniques and, by assessing the probabilistic
risk level of MTA based on the quantitative risk assessment methodology. The probabilistic risk level of MTA to Risk Index (RI)
composed with Probability Index (PI) and Severity Index (SI) cun be estimated from proposed Maritime Transportation Accident Model
(MTAM) based on Bavesian Network with Bayesian theorem. Then the applicability of the proposed MTAM can be evaluated using the
scenario group with 355 core damaged accident history. As evaluation results, the correction rate of estimated PI, v, is shown as 82.8%,

the over ranged rate of PI variable sensitivity with s, » 1.0 and sp < 1.0 is shown within 10%, the averaged error of estimated SI, dT,
is shown as 00195 and, the correction rate of estimated RI, v, (%), is shown as 91.8%. These results clearly shown that the proposed
accident model and methodology can be use in the practical maritime transportation field.

Key words : maritime transportation accident, accident risk, quantitative risk assessment, Bayesian theorem, Bayesian Network, risk
index, probability index, severity index
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(Stanley et al.,, 1981; Ronald et al., 1989).

Table 1 Calculation procedure for the cumulative number of
probability data set
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Table 3 Severity Criteria Table (SCT) with five scales to

project the loss costs into severity index
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Fig. 6 Distribution of the cumulative number of probability
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Table 2 Probability Criteria Table (PCT) with five scales to
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Fig. 7 Flow-chart of the Maritime Transportation Accident
Model (MTAM) based on the bayesian network
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Table 4 Evaluation results on variable sensitivities between
true and estimated probabilities to the scenarios

with 355 cases (samples)

H, P(Ace) P(Acc) sp
166 0.000266 0.002999 11.28501
89 0.000236 0.001957 8.282962
292 0.013046 0.013404 1.027471
18 0.00023 0.000231 1.005348
A 0.00361 0.00127 0.35

Table 5 Evaluation results on the estimated severity indexes

to the scenarios with 355 cases (samples)
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1 20 2.513861 -0.51386
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3 2.0 2.528017 -0.52802
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