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Abstract

The main source of income of a shipping company is the freight received by operating a ship and the
difference income through the sale of a ship. This is possible when ships, which are the medium of
income, are economically secured. However, the majority of shipping companies in Korea have made ship
purchase decisions based on economic reversals or the owner's judgment, which can threaten the company's
existence due to large losses in the event of an economic crisis Therefore, in this study, the determinants
of the purchase of secondhand bulk ships were surveyed by a group of shipping experts, and the fuzzy
ahp model was used to investigate. As a result, it was confirmed that the demand side factors, the marine
freight index and the maritime seaborn trading volume, have the greatest impact on the price of
secondhand bulk ships.
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<Table 1> Paired comparison scale

uzzy number

i It finiti .
importance definition (low.midupper)
1 equally important (1,1,1)
3 important (1,1,1)
lutel
5 absolutely (1,1,1)
important
2 intermediate value (1,1,1)
between the above
4 values (LL1)
Source : Saaty TL and Vargas LG(1991). 251.
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<Table 2> The differences between the previous

scientific perspective and the fuzzy
perspective.
previous scientific fuzzy
perspective perspective
objective inc objective
process . .
information only matters
theoretical and clear logic not
theory . . .
mathematical logic required
measurement quantitative qualitative
noisy exclusion accept inclusion
experience
& . e
exclusion utilization
sensory
perception
data accuracy incompleteness

Source: Kim CH(2003).
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function.
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<Table 3> Factors and Detailed Characteristics of
Price Fluctuations in Second-hand Bulk
Carriers
Ist 2nd 3rd detailed
layer layer layer attributes
index
(e.g., bulk dry Index (bdi),
containerised freight index
demand (ccfi))
seaborne cargo qty
fluctuations in the vol’ of
seaborne cargo
market T ;
new-building order quantity
number of newly ordered
factors .
ships
bulk carriers fleet capacity
supply increase or decrease of the
global total shipping
capacity.
secondhand ships avaliable
number for sale
interest (libor)
exterial exchange rate
investment scrap price
cargo contract status
factors . investment capital
interial ; o
ship condition/crew
manamgent ability
ship age (built year)
exterial delivery place & date
ship- puilt ya.rq
specific : Shlp. condition :
ship equipment used in
factors interial navigation

cargo operations

existence of ship
major accident
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Fuzzy AHPE 283 ZTHIMY J14HE Q0124

<Table 4> Consistency ration result

D max consistency consistency
eigenvalue index ratio
1 3.05 0.03 0.11
2 3.11 0.05 0.21
3 3.00 0.00 0.00
4 3.14 0.07 0.27
5 3.00 0.00 0.00
6 3.00 0.00 0.00
7 3.14 0.07 0.27
8 3.00 0.00 0.00
9 3.00 0.00 0.00
10 3.14 0.07 0.27
11 3.14 0.07 0.27
12 3.05 0.03 0.11
13 3.07 0.04 0.15
14 3.09 0.04 0.17
3. HIEF0AM] Ui SE &4

ghitFE Wrolzl & 379 2]l FellA=
<Table 5>8} o] AlxFQQlo] Z+2: 58.9%, 58.3%
2 dEAoR A et ol dAl &
w80 QRQlo] Huk 7hAC ofgf QRIEH
o dFHE Prleke Aowm et Est
AHP®} Fuzzy AHPS] A¥= 0.06%2] AFo]E H
Atk

<Table 5> Relative Importance Results Table for
Major Categories

market investment  vsl-specific

factors factors factors
AHP 0.589 0.267 0.144
Fuzzy 0.583 0.267 0.150
AHP ' ’ '

L mjujeta HaMet

(i}

fjo

=
Epez

4. ZEROIM NTiN 2= 24
TEFE roll & e7fe aclel #d At
= ol <Table 6> Zth A2 FoA=

Auke] FaRthe =T, S dATTH
2 Fo] AHPOME 0.651, Fuzzy AHPOA =
. A& Holw of 2u} 7ol A
UERTE ol FaEthE dAl duke viE v

Fal 2 5 e Fna 9 OWL 9 EHol
Hep o] 2 9FE WAL Row sets gl
ok ARl A

Z Q~(AHP 0.555, Fuzzy AHP 0.552)7} &}&-3|

AZE 7RI e sEAlk, A W v @
252 (AHP 0445, Fuzzy AHP 0.552)R.t} oF
10% JEZ Apo]& S-Ag Z1o® Vet A
vk ZpA1 9] @RleA e BAC] AH T ulF-A &

S1(AHP 0.350, Fuzzy AHP 0352)H.t}= EA 9
A%z z2AAX 5 9% QQ(AHP 0.650, Fuzzy
AHP 0.648)°] °F 28] 7}7to] ¢3S w|X|= AL
2 wpoto] HQIth Ed FEFIAME 1 ¥
Asgke] wE ARA A AHRAE F A7t §l
= 2o % YEsTh

<Table 6> Relative Importance Results Table for

Subcategories
major . Fuzzy
. b cat AHP
categories Sub- CAlegores AHP
demand 0.651 0.650
market
factors supply 0.349 0.350
. exterial factors 0.555 0.552
mnvestment
factors internal 0.445 0.448
factors
. exterial 0.650 0.648
vsl-specifc factors
factors i
internal 0.350 0.352
factors
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<Table 7> Relative Importance Results Table for
Minor Categories

Cartr:;j(())rries minor Categories AHP IZI:IZIEI
ocean freight index 0518 0.517
maritime cargo volume 0.482  0.483
market total new-buil‘ding order 0307 0310

factors ttl b(lllllllintc?r]riers
fleet capacity 0426 0422
i sl for e 0208027
inte(rﬁitog‘te 0.515  0.506
exchange rate 0226  0.230
investment scrap price 0.259  0.263
factors cargo contract status 0.495  0.488
investment capital 0359  0.358
ship/crew management 0.146  0.155
ship age 0.475  0.469
ship delivery place 0219 0224

& date

vsl-specifi ship built yard 0.306  0.308
¢ factors ship condition 0.529  0.516
ship equipment 0.276  0.280
ship accident 0.195 0.204

7HA, shEler o, A &R, Aduk gl A
#E)5g e Faeglo] AAE9 kel
o u& &AL F7F ATk
wpx]uo 2 dul 2k 9] 2912 AHP Y Fuzzy
AHP A7} 14.5%, 15.0%%E =A|3te], AHdut @<l
TaA ZHe g2 AR 9 FAeQER T
“41 oF @—% Ve 7NA= Aem e
AEAE ddez et 29l
57} S Aol digtel A QIHF 2AME
7 AR, A 29 dEe 1
Z3el B ofu] Fa e A AFeM FQ
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o et ego] ek o AHelslel, ol gony U zawg doiwgrh E A
HEshel WA Adolehs ST O% Ul amed A wse oo m- 9% golu
] = =] L =
_ _ g F agagol, B At T ox
<Table 8> Overall Relative Importance Ranking(AHP) _E " garglot, T ‘] 1 7
@47 29 BAel el & 17709 29
. . final = A= w
major sub minor . na ank o=z SAs e 1 A= ofgiol Ak
1importance
"Cea_ndfreight 0199 1 <Table 9> Overall Relative Importance Ranking(Fuzzy-AHP)
index
I ) . final
maritime cargo 0.185 2 major sub minor . na
volume importance
ocean freight
market total new-building 0.063 5 index 0.196 1
factors order quantity ' o
ma“igﬁfm‘;argo 0183 2
s ttl bulk carriers
. 0.087 3 market total new-building
fleet capacity . 0.063 5
factors order quantity
mumber of q ttl bulk carriers 0.086 3
se09ndhand vsls 0.055 7 fleet capacity .
avaliable for sale number of
interest rate(libor) 0.075 4 seco;ldhand ships 0.055 7
. avaliable for sale
exchange rate 0.033 11 interest rate (libor) 0.075 4
investment c::rzpc(r)):t:zct 0.038 10 e exchange rate 0.034 11
factors gstatus 0.059 6 investment scrap price 0.039 10
factors cargo contract 0.058 6
i investment capital 0.043 9 status
: i investment capital 0.043 9
ship/crew 0.017 15 ship/crew
management management 0.018 15
ship age 0.045 8 ship age 0.045 8
li 1 :
. e delivery place 0.020 14 delivery place 0.022 14
vsl-specific & date | . & date :
. vsl-specific
factors Pullt ya.rc‘i 0.029 12 factors built yard 0.030 12
ship_condition 0.027 13 ship condition 0.027 13
! Shl? equleent 0.014 16 i ship equipment 0.015 16
ship accident 0.010 17 " A 0011 |
(d : demand, s : supply, e : exterial factor, ship aceldent - !
i : interial factors) (d : demand, s : supply, e : exterial factor,

i : interial factors)
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