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Abstract

Increasing average size of new containership deliveries and vessel deployment
brings fierce market competition in the liner industry. Most of large liner companies
ordered extra-large size containerships to reduce their operating unit costs and
achieve economies of scale. But overcapacity leads to low freight rates and low
returns, and thus, carriers have to struggle throughout these years. Hence, carriers
have to consider their large containership deployment strategy with much more
carefulness, especially in placing new-building orders. In dynamic new-building
ship market, prices are influenced by various factors. It is important for carriers
to figure out these critical influential factors and to derive forecasting models for
predicting the trend of new-building prices. In this paper, time series analysis
and grey theory are applied, by collecting related data, to explore key factors
influencing new-building ship prices and to derive a price forecasting model. The
results show that new-building ship prices are affected by (1) new-building price
last quarter, (2) new-building price last two quarter, (3) new-building price last
three quarter, (4) containership charter hire last quarter, (5) containership charter
hire on the spot, and (6) CRU world steel price index last quarter. The forecasting

model of these six factors can achieve 99.5% determination ratio.

Keywords: Time series analysis, Grey theory, Grey relational grade, New-building

containership price

[===. \ BiIS /ﬂ WEE B ZE TR - TIPS EEE
= o i
V BRI T Wy - R A S

SR sy WA SR - A A
B REE N A e gy PO TR AT S
ABCEESHUREE - SBm ey  H PR SRR TR - B
FIRA R - SRARATEREA TG AR LRI R R RITIOR - ORI
VREEIE o MESEIIEEE NG - EUENGE AR B AT S R - R

FEEVEZ R IRIRE R R 2 2 R WRASEMTRORI T2 R L N34 -



ERAHMEEZERRITEYRAZFR — BSSFHFYITRXEER

MR AT S (ETEHIR - DU (E
i EESESEr

RTINS B RS - R ER
ke B - fEE S LA
G3HT - RIEAIHFEE S DUK w1 T it
5¢ » K BB R T R B SR A U A 1 B
B TR LT TSR B B B
G B A 5 Sl REA R i B AR B
AHEENE ~ 28R BEEEE - DU
BAVEE QRBIESEA » 2006) » AGFFELL
g AR AL EAS R e - RS SRR 51
BT Eo B B PR A B M A s A s 1 B s 2 K
RIE A EIRAGR - SRS B TS
THHIFRZ -

AW 52 56 375 3 SRR (1R ~ AHEA 23 A
Je Granger KIRBAFRIE - e AT RES
52 B RO G 2 2 8 HETE® Clarkson
Research Services Limited #g %5 (2012)
AREMOS Z ## i a1 &R (2012) K
SR IR R HEAE 1997 221 2006
FFER - WETEREE AN SR ER
EMEHERNE  BRERLESHE
BT E A MR R B G 2 BA
HEEFAR - B AR LBERRAEN M
= AR 72 & 1E # = (Vector Error Correction
Model, VECM) » 5 HEH B S BHARRISE A
B H el B AR 2 (Vector Auto-Regression,
VAR) » 13 Z8 82 VR I8 0 A IR
F 51 BT ] W e A s s B 8 i S {E P
R -

& xgoE

Alizadeh and Nomikos (2003) 3 17 %
SR B TS ST iSRRG SRR e
BRI S (ira E T E A E - DU
FEWACLRS - o 2 s TR oK - SRS
FIE - IR E E A S BN -
A E AR S B INEY - KRR R

I ENRE R - kA DL = A i A

Z R SEETTT AR A T B o BLRS
RIBE - 0 B B A Z RS - SR R
RS R TR E

BRI NE (2004) E 1T fifs i {8 4% 3hi ) B
JR\ B KA 2 F S+ B A AR S (A B
VE TS 2 BT S ER P H s 2 -
B B (E RS I ENEIZY - Hipg BEER &
N ZHA S BRI Eh b - TR &
BRI A I B R M - DU bR
W > FEITEEER] o HLAME B B R LT
FEREAE] ~ EBHERAY AR ~ HTTRE
REBEAFE - BB ER
RIBE » (ATt S B e SRER IR Y HIE
B WS E nEEZ T3 S BT
BRI E 1 BB (liadis, 2005) -

5 P EETR SRR s i e (i AS
TS EE N - HiralEi S s - K
G5 T ERS ~ TS - T
fEA% ~ KA S & L (HEIAT » iy
8~ MBI A 5 & - K g @i i
(Adland and Cullinane, 2006) *» &= E B




FEEF HFE-otwmi

SrlrEr s | iR TR A S AR R AE
LA i B 2 EGE FR SRS UE A -

Alizadeh and Nomikos (2007) 5 FI] FH
e L E S AT TR R AR 2 EEELE (Ship Price/
Earnings) iy &M &R - RHMHAE
KB G A - A TEF S A E R
REME - TEE R i A B R e
BRI ERE TS » LSS TIRE BT
iR B EEAIE 2% 5 SRR E R
THETS R ARG N - H2iE TS
EEB LN IE—E AR - Bk
WE B M E R - A
& EFNEEAE - T2 HAK R &%
BHAREDIR -

A TSN B T W 3 Rt T ~ —
FT% - BETS -~ iMHE TS - Kk
Pt Tiissy - H A E R OE T 55 B A
SE T EE I R M s B R
A REEAL BLE T E #% & P IR (Engelen et al,
2007) » FHN_EEEFE SKEGAEE TE - K
fiyi e DA PR 75 K T R - UWIREAE
PR S T T ARE ST T ~ Al
TS EAMTH E 55 - ARFER P AT
ELEHETK -

NI R St e E A NP AN Sy 2)iS -2
B EAK BLE S IR SR AR ST » a0 R
7% 1 o FELUEMFFE SRR i A B B RE A
Fraft Ee R FE Z FEET T 0 AR
R G I e 5o B B I B - BRBEAR AR
PHIE R ECE B B AR Y&
Bt DUelid s EAVRTE - 5590 0 18

FoHE RE 104 %6 A

et E R EIRIZL B0 T - EERE
e BEL TRt BN LUE 3R - [AIE  EAR
M A A (R PR X, - ] DA A 2 S
TN F ZEIRFE - A B e BAE R
REEI T A AR AE - AR AR AR
B0 ZEis

EX s

3.1 Granger ARREZRIER

R A =X AR AN Rl R GER AT & -
1 HEGm AR B R BRI - (2 RRE &
AR B A KRR AFAE » Bl
o A8 S0 ] S 5L R 28 Y R R 1 - A ml e
T M 2 BT HE B B AR T 152k 1Y - (ATt
Granger (1969) &} » £ FHIIHE J7 744 & 2k
TEF B IR B £ - B ARE 2 DA
THHIER 2 HRE S R R A Ry RUIRBA TR BT &
QI - HATRENRRBERIEA—EBRF X
LR Y WA - IEMESRERE R S BB A
HEL -~ BRZBREE - —ims @ |’
e X B Y R R R B R b E 0
B XOBETEIIR - bR X HOASRER
R gL A6 - A Y 2R8> T DU nE X
R TEI A HETE B+ PLIRF AR Y Ry X RYER] (Y
causes X) * &2 Z Rl X By Y #Y [K] (X causes
Y) » 5[] R WA (S OO - HITRE X B Y
s ] 5 A [0 8% B 4% (Feedback Causality)
ZAFAE  Granger [RERBH{RIEERERATT




ERAHMEEZERRITEYRAZFR — BSSFHFYITRXEER

R 1 FEWEHEMRIREERBRZEZNE

E& (HhREE) H5iERE s E HERZ
Alizadeh and AR BB ELZL ) | Granger AIRBAAIRTE ~ GARCH | AR ZE ~ MM ZEE -
Nomikos (2003) | 8122 BBt A « E-GARCH &%
Tsolakis et al. _FERBRER OLS F/NF5EEERANT ~ AR| ZFME ~ FIMER - /R
(2003) A SEM A Mif8< ~ LIBOR X o
Tvedt (2003) BEEHZERBE | REFS9T ADF B7E FAEER s ZFHE - R

PHSEX WP HESE
R ORENEBEES -

BRI (2005)

BB EE

VAR #&#) « GARCH &#

PR ~ JR0M ~ 88 RRHE

1% o

FEA (2007)

SLEEREEML « JhEped
EEMTEAHEE
ZRE

HHEET ~
B

EBHTEE ARIMA

WAEE S TR ZF M
B FENEE  EE 21

WIRMERS ~ PROBBUA °

&5 HE (2008)

EHMEBREAR
GGV

EEEDHT ~ INEBIESH ~ ARIMA
FRF 8 % 1R A

0REAREBEEE BA
4 E 48 {E (GDP) ~ & B IR &R
BEHDEZRE BTk
X AERMNEHAHE -

B~ MR
(2008)

BEEMBARZ _F
MEEMOA SRR E
ESES YN

B# A% (AHP)

MISRRIY - BEESE
B - ZMRE - MRS
BE BRESIE BHE
AR [ERERFFZE) « 5
BEREERE - MAITE - M
FRER - MRS - & A
MEAR ~ MRARTFE R © MARAR
RERE - RIEEANEE B
BEEYS  RUNEEE A
X HBE  INORAR -

BB MR
(2009)

BEMERE _FM
RR DT

ADF BRIQE - BHEEREE
ER

MMER s —FWERK - —F
PRRERES  ZFRRS
B MiirmE sz
?TEDZ$ » [FUB{ERS ~ LIBOR 7

FHR KR A ER -
{HO B =0 2. 8 Y R REARIEE
H :p#0 p P
Y, =2 0%+ 25X, + 4, )
H035i =0 i=1 i=1
{Hl :0; #0

L 8 X MERERIRE

P P
X, = ZaiXt—i + ZﬂzYz +&
i=1 i=1

Hrft s g

0 5 BHERE - ¢,

B g, Ry ERHBATHE2E ~ P vtk I0I8 -
Fh bt 2 TR U] DS - % X Al

R RbE R -

PR B, =0 BERIEE




MEZH Botmib
AR Y& X Al Yk X K2 »
Y RIR R R E R - 5TEAE 6, =0 JE
gy HIR X EgeZ Yy Al X HEEL
Y o 3 bt G B RIS FEAR IR - RIIZR
N X B Y SR EA RIS - AR
i AR+ IIEROR X B Y SR I A
FT 2 B o PLIREE I Granger £ 2B A]
VI e s BB s E B -

3.2 EIR#EFE (Unit Root Test)

IRF R 2 2711 3 AT R FE 0 BT — i ER Iy ]
Wg L BRI T B Y4
M B B ERH BUERRIEE Y - FORHH
B AR 2B —TREIRRE
PERF R ATH e BARR e AR RE - T R2K
FE R T Z BF 5% - R BE » Dickey and
Fuller (1979) & H} DF (Dickey-Fuller) B fR
e - EITEREREE CBE - Bl
MR e B P 2 B - DN Ry ANBF e st
FHZ b

FH DF 6 7E e AE i R i 2 Fy I 1
& (White Noise) FYFE B~ 2 M o€ J3k -
B FEm Ry AN E
FERRZ R - T EELA AR Y s 1
B Rl R B AR L R RERY 2 AR - KA
Wl B B R R DI R B E H 3
FHEA R RE - B Ky AT 85 7Y ADF (Augmented
Dickey-Fuller) B 1R & %€ - ADF B fH i €
FREAT &S Ry DA = FEAURE (1) feREE e
B EAIE ;5 (2) AR IE B AT 2

FoHE RE 104 %6 A

H ; 3) AR IE BB BAE - B
FE SRR AR st I - BER SRR R E
RENFR Y& R o AP E A =1
AEIFIREE - HARE A 22 52 ] RS B T
FERAYANE - KL Enders (2004) $2H HAH
B SR AR E 2 PR AE (1 1) DT
%ﬁ‘ °

EEAh - AEETT AR E I Se A2
SotkE HE AR & s i - (H2H
AIEIR IR HHBOE R [ WK EFFELZ
Q] - H R R i e 1 R 52 8 i ad v
BRI BOR BRI FEHERT] - 43 1 fy AIC HEHI]
(Akaike Information Criterion) Eil SBC #E£H]|
(Schwartz Bayesian Criterion) » H:#EHIZ 45
NEGTHIATE

AIC =T In (SSE) +2K 3)

4)

T B A RS « K BiE 288 E
In 5 AR B8~ SSE By i = S H - H
Hh s AIC B SBC FH HI2RHVE v N »
A BB AR fdr - HniE e
Ry e i 75 1R ARG E & HEHIN i — B0
i » #ZE R (2009) #5 i AIC Bd SBC HJ AR
BT 722 B T EEHE ¢

1. SBC HERfH A flii + 28D LB -

2. SBC HEAIMEEIR ARRABL IR, - HoAz
TEAG TR E — BB HENE: -

3. AIC YERIHA A BRI 2 B -
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SYRFA RIS BEEER - (H2 R
ErbeE H AT T TR R 2 S A LR
BRRZHAE » kAR EEE #EE Z
HE)EA1%R o Kk Engle and Granger (1987)
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Fy X, (k) P57 B IME B2 75 P8y
IMEZZZ 5 PR/ ME -

FoHE RE 104 %6 A

d. A, =max,,y max, | X,(k)— X,;(k)| (12)

B X, (k) FPH N KB B2 ey iy
KNELE s HPrYRAHE
e. ¢ Rk f%% (Distinguishing Coeffici-

ent) : { [0,1] EHIIRERME FE

FIRF Y < B E L - — A S H

BRI 0.5 » B By 1 RS F Y 72 52

M AMRERR TR - ¢ BERY

e e LAHE BRI A/ - A

s BRI RS -

1 i LLH P 91 AE & BEER B S A E — it -
RITKRABRAREES Ry 1+ KRB Ry 1
FORRIFF IR E IR SR BB -

EE 2 STERERAREE (Grey Relational
Grade)

R 7= (B R EIE - 1996) HUK
B (R B S R I E BRI

P X )= X0, X)) (13)
k=1

HEPSRM L - SR TERRER
R ASE B AHE] - K] R7-HE AR
HIEREIE alis EAAE MR, -

WX X )= 3 By r(X(0), X,(0) (14
k=1
it g BB Tk UL -
BRI + BLEE S4 = 1 H
k=1

ARG RIS 25 52 B et B B 1 < PE R
Lb - PR PR 8 5 B 87 5 BB 5



HHEMITAE

AR RE - AT R P e A i (G
FERHRE - ATRHAIKBARE R - L2
ER AT i i (5 Bl 225 P B BRI A P AV
AIFER?

3.7 KRR (Grey Model)
GM(, N)

GM(1, Ny —7 L N i 48 850 17 8
(B A TERRE R - (AR TERIET A s
T N -1 (RS o ST
R XOk) 5 Tis H BB R X0 k),
X0 (hk), X (), -+, X (k) o FII AT DL AT
GM(1, N) TEHIEI, - ST

L8 1 BIUFRKES
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