sk alal g nkel s %] A|43¢ Al
J. Navig. Port Res. Vol. 43, No. 1 : 72-78, February 2019 (ISSN:1598-5725(Print)/ISSN:2093-8470(Online))
DOI : http://dx.doi.org/10.5394/KINPR.2019.43.1.72

0
« e GBI B9 AR, oA T BB ZEAT MY, T R BRI 3 Sl o] B AT A

Panamax Second-hand Vessel Valuation Model

Sang-Seop Lim* - Ki-Hwan Lee** - Huck—Jun Yang#+#* - ¥ Hee-Sung Yun

##xDivision of Shipping Management, Korea Maritime and Ocean University, Busan 49112, Korea
##*Busan Development Institute, Busan 47210, Korea
* Centre for Shipping Big Data Analytics, Korea Maritime Institute, Busan 49111, Korea

8 % a2 AR G AR A SR A &S 7135 AlFsh] Wil et Tagk Aldolet 3 4 9l
g T A A AR A7 2L FF AVAD AN S e A0 dye] V] witel FALAEA AN e wad &
&b Ak 71 A HEE AT A B8RS AeA o A T FAHE AT Ao B3 Aoy
& ATl e Tadd R deHd AFRLRG VEAdTelA AREA g A AGERLE AEA Aldereh ERAT
& T T M 9FE mAE 671 A}, AR, T A= 25 A 4, A, Abel=2)E dASaL, dolHe
201613 1944 2018'd 129744 Clarksonol B.ai®l shers Fa1de] AAY 715 3664S ol &3ttt MedAgS flsto] Jais) &
AF Y AR 2 A er &4, A9, Abol= 374e] Mgt AP, 2] A= 1088 wAiases Adeddgnd
e EES FASe] AT deAFE R T HAFAAE de @AF ARG Bl A3 3G gr e 45
s AT o] A7 T AZEEAA MAE 2908 Ui SAAR] HE, AN A AsETIe] e d ) 2l
Fgolghz SHolA AEH our} gtk Ema AEe AvF FA o] 2T AR BAZA FEld Ate A o] Aol wEE =
st melg AAjste] dRHoRE Ego] d Jom Jgdn

Abstract - The second-hand ship market provides immediate access to the freight market for shipping investors. When introducing
second-hand vessels, the precise estimate of the price is crucial to the decision-making process because it directly aflects the burden
of capital cost to investors in the future. Previous studies on the second-hand market have mainly focused on the market efliciency. The
number of papers on the estimation of second-hand vessel values Is very limited. This study proposes an artificial neural network model
that has not been attempted in previous studies. Six factors, freight, new-building price, orderbook, scrap price, age and vessel size,
that aflect the second-hand ship price were identified through literature review. The employed data is 366 real trading records of Panamax
second-hand vessels reported to Clarkson between January 2016 and December Z018. Statistical filtering was carried out through
correlation analysis and stepwise regression analysis, and three parameters, which are freight, age and size, were selected. Ten—©old cross
validation was used to estimate the hyper—parameters of the artificial neural network model. The result of this study confirmed that the
performance of the artificial neural network model 1s better than that of simple stepwise regression analysis. The application of the
statistical verification process and artificial neural network model diflerentiates this paper from others. In addition, it is expected that a
scientific model that satisfies both statistical rationality and accuracy of the results will make a contribution to real-life practices.

Key words - Panamax Second-hand Ship Price, Artificial Neural Networks, Stepwise Regression
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Fig. 1 Ratio of the number and deadweight of Panamax in
bulk shipping
Source : Clarkson Research(2019.01.25.)
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Fig. 2 Match between ship size and cargo
Source : Yun(2018)’s presentation at KMI 36" Seminar
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Table 1 Description of factors

Factors Description Research
Time Beenstock(1985)
Charter rate | Tsolakis et al.(2003)
(TClyr) Adland and Koekebakker(2007)
Demand —
Newbuilding .
i Tsolakis et al.(2003)
Price . ..
Thalassinos and Politis(2014)
(New)
Orderbook/

Tsolakis et al.(2003)

Fleet ratio . ..
Thalassinos and Politis(2014)

Supply (ORFL)

Scrap value

Thalassinos and Politis(2014)
(Scrap)

Ship Age
Condition | Size

Adland and Koekebakker(2007)
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Table 2 Performance measurements
Type Equation Type Equation
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Fig. 4 Correlation matrix between variables
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Table 3 Model performances

S i
MAE 1.342 1.574
RMSE 1.927 2111
MAPE 0.161 0.197
COR 94.37 92.98
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