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Abstract - 7his paper describes evaluation procedures and experimental results for the estimation of Cumulative Distribution Functions
(CDF) giving best-fit to the sample data in the Probability based risk Evaluation Techniques (PET) which is to assess the risks of a
small-sized sea floater. The CDF in the PET is to provide the reference values of risk acceptance criteria which are to evaluate the risk
level of the floater and, it can be estimated from sample data sets of motion response finctions such as Roll, Pitch and Heave in the floater
model. Using Maximum Likelihood Estimates and with the eight kinds of regulated distribution finctions, the evaluation tests tor the CDF
having maximum likelihood to the sample data are carried out in this work. Throughout goodness-of-fit tests to the distribution finctions,

it is shovn that the Beta distribution is best-fit to the Roll and Pitch sample data with smallest averaged probability errors § (0 <6< 1.0,

of 0024 and 0.022, respectively and, Gamma distribution is best—fit to the Heave sample data with smallest § of 0027, The proposed methoa
In this paper can be expected to adopt in various application areas estimating best—fit distributions to the sample data.

Key words - sea floater, risk evaluation, risk acceptance criteria, cumulative distribution finction, maximum likelihood estimates
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Fig. 1 Simplified flow-diagram to determine the risk levels
of the sea floater using Probability based risk
Evaluation Techniques (PET)

Fig. 19] =< yepd HF5-A 22 (Floater Model) ol 4]
Z(Roll), ¥ X (Pitch), 3|X.(Heave) % Al 7I4 5S¢+
o ZE dolHE 53 & old dig FHIEEFT
(Cumulative Distribution Functions, CDF)Z -3t} 121
7z CDFellA FFA $17171e] 7ol ¥+ 3z &

#1718 871 (Risk
a9 FS5} 2ol

(Reference  Values)s 73  §
Acceptance Criteria)S T-%3Hc}, tfSo &=
AA B FfAlel  AXE dHeld
Acquisition Board, DAQ)el A A 7}Z] +5 TS ST &
vg 753 97188713 v fi
AARFT) o]g} o] PETE H&4 RdoA 53
A A8 871Es Tk S RARAE Hobeke
wel CDFE ek Zlo] ek, 1 7S Fig. 20
ERiTt.

Fig. 2(a)+ dPAToN4 53 x| LF5SHT
tolEE Uela, (b= FE dlolgo] dig 7
(Empirical CDF, E-CDF), (c)& E-CDF¢l
Z(normality test) 5< UEbdTh

, Fig. 2(a)9] ¥¥ dlo]e+= o] 100 m, = 24 m,
me] F-fAl A José(2009)7F A ¢tet Sk
o]gate] FAFH AlEHolAoR 3 HXLFT

DA
=1
A

4 Ao e

7]

riiﬁrﬂrwt
moog&ni-h

R

1.
Ao
2

g A 2ol g wlolEel A Hulv-=s 2t FAE

=) 2~
o

o

%

XY

22w e 2 dgo|golt) o] BE dolHE=
317F 1.0m)] M F 3+E 0.01(rad/sec.) o] F34=
O1F-E 10074 F11, B-fAet 253t s o
£ 50 = Ao 0 =5F 90 =7 F30s

sfol},

o >
Moo

o2

>~

2 o b
AEQ%EO{N
-
j=)
O

2

o
i) 1~rI
2

Enpia a0 B Moman Testug bt bty

Fi
& : - 7
|

| §odi 4 Empirical CDF B |
AR 5t Emplrl:al CDF =:::04

) Wit Th

(a) (b) (©)

Fig. 2 The response sample data of Pitch motion by a
computer simulation(a), it’s Empirical cumulative
distribution functions(b) and the results by
normality tests(c)(Yim, 2012)
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Table 2 Estimating results for the shape parameters of
each distribution types according to the sample
data sets, v, ¥p and ¢y
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Beta al b| 0578 | 2684 | 0635 | 1.283 0.607 0.386
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(c) In case of Heave sample data, 9

Fig. 5 Calculation results for the probability errors between
E-CDF and the eight kinds of CDFs according to
the sample data sets, v, ¥p and 1y
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Table 3 Averaged probability errors SM according to the
sample data sets, ¥, ¥p and Yy

k 1 2 3
Data | Roll 95 Pitch ¥ p Heave 1
J CDFs (Ranking) | (Ranking) (Ranking)
1 | Exponential 0.061 (4) 066 (3) 0.133 (6)
2 | Gamma 0.031 (2) 0.033 (2) 0.027 (1)
3 | Extreme 0.093 (6) 0.108 (6) 0.127 (5)
4 |Lognormal 0.053 (3) 0.069 (4) 0.057 (2)
5 | Normal 0.080 (5) 0.091 (5) 0.122 (4)
6 | Poisson 0.18 (7) 0.151 (7) 0.314 (8)
7 |Beta 0.024 (1) 0.022 (1) 0.060 (3)
8 |Rayleigh 0.178 (8) 0.19 (®) 0.251 (7)
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