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Abstract: In order to solve the problem of asymmetric data, this study has firstly applied Hedonic
function to construct a set of comparable ship price indices. A vector autoregressive (VAR) model is
then formulated to investigate the relationship between the price fluctuations of shipbuilding,
secondhand ship, scrapping ship and freight markets in the international tramp shipping industry. By
utilizing the co-integration analysis, this study suggests that the price fluctuations from the four
aforementioned markets are closely interdependent and show a stable long-term equilibrium
relationship. In the short term, the previous price fluctuation of scrapping ship market could be viewed
as an indicator for the price fluctuations of both new shipbuilding and secondhand ship markets.
When the market price structure shows temporary disequilibria, the freight market has the most
sensitive adjustment, different from the new shipbuilding market that reacts in fairly sluggish. In
responding to the price shock of scrapping ship market, the price adjustment of secondhand ship
market is strong and quick; however, when triggered by the price shock of freight market, its price
adjustment is moderate and can last for a long while. In addition, the price shock of secondhand ship
market plays a crucial role to trigger the impulse response of freight market. The price adjustment of
scrapping market is mainly caused by the price shock of freight market. In reflection with the
concern of the steel cost on shipbuilding, the price shock of scrapping ship market has the largest

impact on the price adjustment of shipbuilding market.
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e EEHSIHIFIFTE&?L?FE'%J@* RV IR ﬁ”fiﬁ'h—afpm o b URARPRRITE ~ FIA7) PR i
PFREEDY Fl e AR - FUR S i IR 2 UL MR naar P kAR A el
= AR RO e AR RRy - BhE L BPERRREART] L ORISR X |
B R DU PRI s S AR R X B DR S R R e -

Hlﬁ”ifﬁr‘é‘u VPRI 120 FIH - I IL%T“}H??' 119 {[alfRf [ Ay > |
}—ﬂ{ﬁ¢$;{rﬁf<ﬁ}3jﬁ:F[|Eﬁﬁgri/ B e o PUBKEN6)D 119 R fr%%@gﬁwlfﬁéﬁﬁﬁm
o FIPVEVIRHERIA S R S IR RS - ﬁr‘(@xﬁwf“ﬂ' i st RERY £
Yrifatadi i (7 & P Rnl (707 » PIRECEREA 1 e Al 1 S indp et ael
M FEAT [0 AR S R R AR T SRR - é?ﬁlF“* A A £
Sl jﬁ,a:j‘ﬂ]:”ﬂh/:}\{]?\l—:t [/aJ:aD FJW S F‘[/JEU’#!]‘ fL o [EIAISEfAY > & F' [[EEEFFE 1 Hedonic
iﬁﬁ’,“?}{j’ﬂpﬁjﬂjﬁ’lﬂ:?Eﬁéﬁ”ﬁjﬁﬂf@?’ VIt g AT R T AR A P R

HUER RO Y G MR BEGE  REE (N98) # IR iR

F 1 T P8 AR Hedonic JRIBREY f Eﬁp‘l ERA

— Prgiir 7 = AT
fﬁ[ﬁ (Bl t-ratio p-value ['ﬁ?r [T t-ratio p-value
Hie-p 12.3" 268.2 0.0 13.46" 146.5 0.0
Al 046" 121.8 0.0 046" 62.64 0.0
Uikl n.a. n.a na -0.65" -66.77 0.0
R’ 0.96 091

ﬁ: DR 1B YT S R R R R I@?

HiEEie /ﬁ?lﬂpﬂ Eﬁ& “iﬂélﬂpmh |F['3571[ ‘ﬂ[@ ”fiffﬁ (EZR ﬁlﬁﬁ"ﬁfg‘jﬁ‘iwiﬁlyﬂi A

B ALY A ww¢ﬁﬂ¢ Hedonic. [FHFAFIIUR » HIIR (A SEPF5H] 1R HL AR

(multlcolhnearlty) R '[f'sr I #3\ pigtH |*’Ja§e§(ﬂ|][ﬂ%$mlﬂ TP pIERRI T 2 H R ?Jyzt’w:dh
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44 H 34 2

AR P RGBTSR 20T 1995 5 1SRN AR A
SIS FTHEAT B R 1] NBB AFTEAR] Y £ RN SHB 22 i
A M IRRE S TF 27 ER ERR] Y s S AR s iRk - ¢ TJ@EIT v
5 s A FRHR Said and Dickey (1984) 7 ADF i > #v‘ﬁmﬁwéif [l FtAAg < EL

@gﬂﬁﬂgﬁ” FUFGAT) R (drift) 2RSS (tme trend) 71 o [y E e RO

» JIf% AIC (Akaike information criterion) F% BIC (Bayesian 1nformat10n criterion) Y& > I')3ETY

%%me@aﬁﬁ*wﬁwAmme@mﬁﬁm@%&w@%ﬁ’ﬁﬁﬂ?ﬁﬁﬁ%ﬂﬁ
fiEt R A AR L I % Enders, 2004) - 47 [fARECHTI1 WELS
R P RERIA 2 P R RS 2R L RS T A R LR

S LEF&EBRT

o IRk B - PRGOS B e i B PR RN o R 5 AR RL
flﬁ'i*fj:ir”f—ﬁZ T;JI*TJ/’IH‘%JL FHe A4 VAR’@%JH'F[M[L'I*ﬂ B Igfﬁ‘f’?\f (- A1E% VAR(4)
BLE]) > B }}{—J?[JF' | Johansen and Juselius (1990) $11 V& A Al G 1 > S AgpAggr T f\‘f ¥&3
P PG B P VARG) UL BT R HT (A 3 7 AIC % BIC
(A AL VAR(4) LR s i Rt~ 1

(R dﬂ’ﬁ?: WS ORI > AP VARIBLEDR ' &)

Y =A4Y ,+4,Y ,+U, - t=1,2,...,n @)

A2 BTN

e Log(X)) - PR T
ADF Lag Stationary ADF Lag Stationary
NBB -0.15 4 NO -3.81* 3 YES
SHB -1.01 6 NO -3.42%* 6 YES
TF -1.45 1 NO -6.93%* 1 YES
S -0.61 1 NO -6.78%* 1 YES

%}J.ADF’@%%?E&EEH@W‘E‘**‘ Mackinnon (1991) « fij 5%~ 1%, -[<¥& ™ VRl 53 R4S < -3.41 - -3.96 -
2. xRS lF e SY6TE 1R I SRR i AN R
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%3 VAR B £74EELV AICE BIC i

T% H IR AIC BIC
1 -2696.3 -2641.4
2 -3011.4% -2912.6*
3 -2969.5 -2826.8
4 -2934.4 -2747.8

JEE R TR e

$1fl1> ¥/ =(NBB, SHB, TF, S,) : Ay, Ay §7%4x4 (75t : U, - [ 4x1 V35
& EUU)=04i= j s ColUU})=Q=045i= pjgn— i 4 R R

L AR -

e BRI R IR - SRR S AR e H AT« iy
ETiE SN P U S i v e e AT NG ,gyfﬁ; BT T T ,\;i[\%gﬁ .
[-0.2333,-0.2532, 0.8585, -0.3802] ( Ay #%j|| (#~1-£% : NBB, SHB, TF, S) = Hy#f I > gp[g@ B
A DR (MRS A P R AL S MR RAARL iy S
PIDRL™ e W R - 5 HUBE BB S SRl = RTINS - Al bR EIF,FTJI,T Vi
o TP RS AT G S R ALY (U > L R
TEHTI SRR 2 SR RS BRI I 2R R PR R D SRR 4
”%W‘i% E’JFTF“ ALY -

X4 T EHAT R R R

B I 1n(1 A ) fi b i
4,=0.2414 31.769% 28.14
2,=0.1714 21.618 22.00
A,=0.0661 7.866 15.67
2,=0.0308 3.595 9.24

701 EEES VR R 7528 Osterwald-Lenum (1992)
2. %5k SUHEF, v TN ST HERR I

FHEGSRREE o IS R AR R EZF R UTHYE - BB AG E (trace test)‘ﬁ’ﬁi#ﬁ 1AL
i—ji‘ (maximum eigenvalue test) o HEJRFE A s Uadifl Eﬂj: ) F| 82 > ([ Johansen and Juselius (1990)
o sk S e RSN L

ESH—L
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46 v EFLB LR GHES

(T 1 B A PR I SR PR PRIRUE VAR(4) SRITTIE (lag
2 ﬁlﬁj }H H FH L [ VECM - PJLF_ VECM EIHH mEI}H*k(D[‘r«a TR ST i AR

AY, =BY,_ +B,AY,_  +U, )

Hil> By=—I1+A4,+4,; B, =—A4, ; 1§ -

i - E{,@gﬁm%xa&ﬂ r,g;_rc ;Tag:ﬁgj— Hl[37 £ E,J_wg]%%{gp@igq%ﬁm? ) ﬁﬁl’glﬁiﬂ‘
PO B fETF (error correctlon term) @Jﬁfl@%ﬁ/ﬁ'[ﬁijﬁ“};@?ﬁﬁ [H'@EEF %ngl?rﬁ
I’TJ/F%EZ‘P ??lo ‘%EIE[ ) ?:\(8) [/B AY ’FI/JIJ\‘%%MJ Yt ﬁjﬂ;ﬂaéﬁ [j /%5 I—, BIYtIEIUF
A ELE Y, [k HIF fitidhgy V=5 e AR ] l/ﬁgﬁﬁfﬁa[. FI#H - FpORyeAzl] B,
[ i By = o ¥ flrer S (i docr S PR RMRINS R LY AL (the
speed of adjustment to disequilibrium)e i A" FI5— i rxk iﬁl‘ﬁl ":"EEZ’FEELFJ [[F”TT; o A
L f[ Bl o AT | BY, | RASE YL E L AR F' s BT R R e 7 O (R
i LA - SR B, = BT F®) 0 Y Yo AY, R P
Bk L BT
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ANBB
AY = ASHB, =af'Y,_+B,AY_ +U
t ATF; t-1 2 t-1 t
AS, ©9)
NBB, ANBB, |
SHB, | ASHB,
=aff + B, +U,
1F, ATF,,
S AS

t-1

H1> AY, SRASEE 5T RCE RS - 19 OERRVRBTIE ) Y BETRERZET IR (RS B
SRR SRR 5 B mS 9 LR o IR0 Q) 15— SR LS IR IR > R
FI[F - 44 -] H3E (ordinary least square, OLS) » F+3% .i?:v(9)F]Iﬁngﬁ§jﬁE%f+@|’ﬁ?g@/ l’ﬁlﬁ
aE7 VECM gtV AP A ikl (GRS (S0P ECT.) R 1~
(normalization) H{°Fl » '] LV 41 %ZF/‘[ [[i&! ¢ [-0.2333,-0.2532, 0.8585, -0.3802] {fEifasb ') eiq'
YEELELYE VA %XFA [[iIE ©[-0.272,-0.296, 1, -0.443] = i VECM (ﬁ?glﬁﬁ[%"/?xét%‘\' Al[IZE A
5VH e Wiz AR HEE [ETRHY F,héir‘ijﬂiF RS tjw@yﬂ il ﬁigquﬁ;]&@gﬁu NAtSa
(GRS Ol NP i frﬁﬁfw' I o [fif£ £ [0.0002, 0.0004, 00008 0.0004]) » [F4E K] it i 2L
SR TR LI I%]‘F“FE‘ (15— FAEISE R (stable equilibrium system) © £ -
RS 5 plpHfe tu/?fi%ﬁrfﬁ (ECT,.;) (Rl e 16RETH 5 S R 1 A 3
ik G I’%ﬁw%ln@gﬁpj” Eﬁaag&%fgz?%% [/T]ﬁ » E @,ﬁy;;r_ ﬁ*ﬁﬁ@ RHDES GRSl [ﬁj
[ e I R f‘ﬁrﬁjﬁ Y RIS o St L P RS VR S - RN - 2
T 3 T Rl REPRRER S [l EHE%@?%% eV RER] > RURL EOARAE CTA] (R
ﬁﬂfgfﬁw"/i FUIEl e B2 ISR o b PR LR G B 9 o e
1= Py R 2B rm;[u . %Zé',ﬁ%@gf [EZENAZVE vﬁ—ﬁv}gj' ASLTREE %ﬂqg{f_fﬂjﬁil’%?
a‘ﬁi@« Py iR -
b= e AP ARG (ST l.gmﬁ.af P TR B A

IS S Y R o 0 TSR 5 A PR ST LE_'*a'bif“ Yl Pl ik s 5
BT T £5-0.0008) - ETA RS~ < VF‘?’ éﬁ’%ﬁlﬂpl%?ffﬁf e (R (SR FRR e

15 0.0004) » fek eI RV PrE A S (?fi% (SLRRRPRHE IS 0.0002) o AvEf o = i
i 7 SBFPRE ST T SO s o ey R B PR IS e L 2
TR PSR < T ARSI o RO 5 CTRC B L R s F
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5 [UBIRE ST (VECM) I fRge 3t 2

" FrgfnfHpse Sl (1 2ET SR BB R
ANBB, ASHB, ATF, AS,
ﬁj%f?l -0.003 -0.006 0.02 -0.002
(-1.96)" (-1.46) (1.79)" (0.62)
ANBB,, 0.08 -0.11 0.5 -0.23
(0.71) (-0.43) (-0.82) (-0.8)
ASHB, , 0.08 0.21 0.07 0.08
(1.48) (1.66)" (0.23) (0.56)
ATF,, 0.01 0.05 0.13 0.05
(0.37) (1.05) (1.23) (1.03)
AS,.; 0.13 0.31 0.39 0.19
(3.025)" (3.11)7 (1.65) (1.72)°
ECT,, 0.0002 0.0004 -0.0008 0.0004
(1.6x10")" (1.4x10")" (-1.2x10")" (1.3x10")"
R? 0.23 0.23 0.039 0.052

[?E D1k T0%EFEE VTN SRR 5 R 1B AfYE TN SRR o
2. fﬁ%’ﬂ‘]iﬁf’b t-ratio
3. ECT,.;=-0.272NBB,.; — 0.296SHB,.; + TF,; — 0.443S,,;

fr o AR %@ﬁﬂ %I%ﬁﬁ%1%‘/44¥??% ’ I‘e’;'@?ﬂ Bl Iﬁi"ff‘ E‘igiﬁlﬂ a4
AR > LV = VG IR RURAR AT AR M‘F‘ﬁ]ﬁ R

© T TR S > T j—jfﬂ lﬂié?lﬂﬁ > [ Tsolakis et al. (2003) - F&Z}l : #r
lﬂ‘ﬂﬂﬂ plnalllacale L nie s Il

(e N o 1 fpmfiug”f : ’5 Tl IREER IR S ] I%]"Fﬁ"’FEL“FE‘?@FI*Jﬁ
E—FEJJ;  ETET Y ﬁ?#‘i@é{;ﬂﬁiﬁ;{jy%[ﬂij{@&v%l% H “rP ,IEIIH@’Q’E (overshooting)
1§94 - HHEE FJ SESES G I R D T B F LI'%;@ MR > R T”
RLAE 367 P TET Y FRIA BRI Y BRI A B Ty
mﬁv.amas«'rvﬁz@ WY SEFGOATR R 1 TR I [Nk [i3E e
BV B Erfedia T 5 (Kavussanos and Visvikis, 2006) ©

PIgt - &g “@FJB%J HUECT,. ALY Rl (Al o ikl o+ i (2 1A ERE i
R IR 1 ATF SIS - 21 ECT, “Fps (it R ERsirs i | 9h - 2P P R (8 ke
F‘ﬁ V= (RS ECT,, B RURT - FIET SRBTH T o [y s FIRGR ’57 L
T T et
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ST [ (RS R s b) = SRRy - i €] (R S YR R IS (
PRSP TF, = iy 30 ECT, 75T - 7 ﬁﬁ, i[j&%@%‘;ﬁ@ﬁf i %%fjﬂ [T R (2
LRV S (P SR R [Tl TF, S EREPEE-0.0008 » [yl Tk B ECT, 4
YT AT )RR » iy R IS e Vg SRR [ SR = g
A ST SER A SRR ] B AR S A2 (R IHR)Y ECT, P53 i P 1opY ECT,
PR S ANBB, % ASHB Gy LR « 5L 20 (el s b i~ = e

Freiffe 0 [RE SRR BA -GS0 S AR (AL A < TR SR B e
O A - PR ER Y EOR PR RV T T (2

ZHE IR IR Y (EU s Pyl (M v (B o it S S BRI R

PR (R RO A (ASe) N @3 - WP AR fifisdn B (ANBB) =2 = =it b
(ASHB) Y RFs » 55 B TpIPRR It - LI f = AR FsRL Yy - S f7] 4
IR RS YA f %’I‘T%E W e AVHEE - YRR R Tl PR G
i&‘ﬁ%‘%ﬁﬁﬁﬁﬁ W) VRBERYRE - R ETHR V@E*ffré% B H BRI SRR
[ E O @{@%ﬁt |HEPERR 2 =g ﬁuﬁ%%@ﬂpﬂﬂ VAR D o A R
S Rt R SN R ve St Tl AU S L SRR E et ot S R D WJ?%
SRR - JID B @ TR APPSR B TR g [50H RIS B 8

IR SN {E SR IEE - ARE L rjljﬁﬂiﬁﬁiﬁﬁﬁ? IRy R R ] A
HRRAE ] ] e '/ SRR TS R R LY LR AR

47 - F B3k

2l b B R (impulse response functlon) 75 rﬂ;ﬂ"g LR 1R (AR 9t 4 Ag
PIge e ANA L) /ﬁ;‘é‘EﬁJ‘i B TR ST S [ PR E R A o [ A ISR
FﬁﬂﬁﬁwaﬁﬁﬁfFV%T*ﬂF$§Vf4ﬂﬁ% BRI U ] 9 BT B
SRR Y - [ R R AR B R 6
H[4 5

BRI - T RIRELY 1 S U Y 9 T SRR ) A

a%l

e Jﬂgfﬁt@“%ﬁ?ﬁ%&'?' 10 #7!1 \Jf;[/"%%'\' P IEF 6 AP AT S IV A EEEFLES R £ 9t
TR 50%1 32

FUPRHERLPE 1 T B o Tl o SRR BT 5 B (R0 L LR AT 4 )
%q;‘ﬁﬂr[?n/ P"sr% 6 FURTRL 5 B sk B o

T R 5 TR UL T PR - [ BRI 6 [ [T
R | T S < BI9F ARk 6 IR ] R e g
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6 UMD B S Ea

(il TR Prginftisdn AR ETHRNE WL
BV wss) | wrisiie (TF) FFES)
Frpdn # 1 0.0177 0.0000 0.0000 0.0000
2 0.0013 -0.0020 0.0012 -0.0014
3 -0.0006 -0.0018 0.0003 -0.0012
4 -0.0003 -0.0007 -0.0002 -0.0002
5 -0.0001 -0.0002 -0.0001 0.0000
= =T 1 0.0000 0.0421 0.0000 0.0000
2 0.0033 0.0089 0.0056 0.0034
3 0.0014 0.0028 0.0036 0.0009
4 0.0005 0.0009 0.0019 0.0003
5 0.0002 0.0003 0.0009 0.0000
YT 1 0.0000 0.0000 0.0991 0.0000
2 0.0037 0.0048 0.0384 0.0053
3 0.0014 0.0044 0.0156 0.0033
4 0.0010 0.0025 0.0067 0.0015
5 0.0005 0.0012 0.0030 0.0001
R 1 0.0000 0.0000 0.0000 0.0473
2 0.0060 0.0146 0.0063 0.0091
3 0.0028 0.0052 0.0023 0.0015
4 0.0008 0.0014 0.0018 0.0002
5 0.0002 0.0004 0.0009 0.0000

TV RN o ORI AR SR RO T I A 6 B R I T

AREISG RG] T R I RS (0.0146) o [EEIPIRSEERY SR ¢ ARERY > T
Tt 80 RAUPEEAT (0.0048) (P - I HRURLIIEL  RYRAT S R -
S PR BY = A AR POU ECRRAT S RAVEA - B
I8 A ARV PSR < S o IS RS AL
TR A ek o PR R AL TR Z ey B s
U R (b < 'ﬂpﬂﬁ' ik ﬁjﬁ,;ﬂ»&‘fé‘] BTV IR o (50 F R

B 34 » 1) 4ﬂﬁ%ﬁ*ﬁ':5%%W%VWWW@HH}*W@%*ﬁ
TR » POt YRR IR = S ] (R LR o i e Al R ST

-

6 éﬂzﬁfgfﬂ et Py Jiﬁﬁ\ﬂj » I Jﬂﬁ;[/ 2T HHEERS R 0.0048 'J\#ﬁ%ﬁf’v 0.0053 » {fI= = Jﬁﬁfﬁ %
— HEERS L 0.0012 EJU*E?%@:@’F};V 0.0001 - F| ¥ > ,}[ SRR R E e PR TR
= Jﬁw%’jf’?v EERe ER s o
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A Jiﬁfﬁﬁ”f‘i{?ﬁﬁfﬁi PR ES T S ’ﬁﬁﬁ‘jE'fE’rﬁi@’Eﬁ;‘/ TRYER -
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ARPRR==ET 455 ™ [ T’J fit » [] Stopford (1997) gt - i&@ﬁpﬁjm B EF‘H\JL ﬂﬁ TR
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