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ABSTRACT

Strong infrastructure construction development in China has resulted in an
increasing demand for sea transportation, especially the market for Capesize
bulk carriers that transport iron ore has boosted recently. To examine the
interactive relationships between the hire rate and ship price of Capesize bulk
carriers as well as the price variances of newbuild ships and second-hand ships,
we adopted the Vector Auto Regression, impulse response analysis and variance
decomposition approaches. The findings of this study show that there is no
significant relationship between the newbuild ship price and the hire rate of
Capesize bulk carriers. The 5-year second-hand ship price impulse responds to
the hire rate in short term and to newbuild ship price in long term. Moreover,
the price variance of newbuild ships can only be well explained by their own
past variance, and the 5-year second-hand ship price can be well explained by
the past variance of the hire rate in short term, however, the strength of effect
disappears very soon, and its long-term variance is also partially impacted by
newbuild ship price.
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1. iRt ElE (dickey-fuller, DF) ;
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3.2 HEESIETFE (co-integration test)
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(B2 E (AR S 515 VAR BRSO S B HR IR - Ke AR BTab R
EMET SIS VAR A —I0 S A FHEERYIREL o Ry EbERE » ARHFTRSEH] A Granger
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A BZEHRRIRAME - A H AR TR E R B i A - AR E
TS B R A > HEAS B Kavussanos DU SBOA/ NEVEHIE =AU T ES IR
A/IEIR] « SREHS b o FE LA AT 55 B A INKF - (R DURRASIHE 22 BR IR A s 33
FLRHELLE - RS RN AR S AR RSO > I 1 SR SR > 31 3
TR REWRE NI S R - 20 1 FHS R - Bl 3 b
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* | BRAHESIRR A RE £ SR8 £ ML E 2 RO HET 247

e FEIE R fRAELREL IEERECRE | BELRE P
Cape 44211.96 | 26528.72 | 0.349122 -1.08738 0.6000 0.0000"
Capel 39581.15 | 21670.37 | 0.180047 -1.50479 0.5475 0.0000"
Cape3 2953022 | 12953.14 | 0.228650 ~1.46201 0.4386 0.0000"
Np 48.50 12.08 0.227700 -1.55114 0.2491 0.0000"
Sps 45.79 16.34 0.218679 —1.60544 0.3568 0.0000"
Pmx 2217522 | 12644.01 | 0.345772 -1.25253 0.5702 0.0000"
Pmx1 2195148 | 11892.74 | 0.460969 -1.09282 0.5418 0.0000"
Pmx3 16002.98 | 6318.56 0.477360 -1.03516 0.3948 0.0000"
Pmx Np 28.48 7.03 0.303738 -1.53993 0.2468 0.0000"
Pmx Sp5 27.34 10.52 0.320583 —1.42662 0.3848 0.0000"
L TRWREMEMUEMET R T PE - 1F 1% BEKET o HBEE -
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i (US/D) fi{E (M.USD)
cape ————capel ... cape3
$120000 — _ __ 17567) —--—- 175(5) 80
$100,000 EEN
60
$80,000 -
$60,000 - 40
$40,000
1 20
$20,000 -
) L L A S oty s ()
2 BIREFE S R ESEIEE
x®2 BIREMAEEEAEMERERE ST
Cape Capel Cape2 Np Sp5
Cape 1.00 0.96 0.92 0.71 0.74
Capel 0.96 1.00 0.98 0.82 0.86
Cape3 0.92 0.98 1.00 0.85 0.90
Np 0.71 0.82 0.85 1.00 0.97
Sp5 0.74 0.86 0.90 0.97 1.00

R 2 7S B R S R AR R BT /L 0.97 2 0.71 [ - 2L MEE S
FRTETE -

42 EBRIETE

Phillips £ Perron 'V $2 HH DUMERESOG 20K Y ¢ R THE - 1678 PP 3T » L7
FoE ] - IKBEARSEIG L ADF B PP ifia &2 he e e I AUy iH <88 R By (IR B 2 &
Fo ERERBRE - i M Ry T iR AL A R 5 e R B IR I B L B AR N2 E e ss ) -

HICEATE B BGEITE I > % 3-1 Rl RN & 2R Ed i () ADF ¥
IRbgE > Wi TR B S YEET T IR - ADF {HEFAIRERSUE 1% » A5 RS ST AU i BT
EPREERR G Y 2 IR K HE > SRAIERE A R BAR AR SRR 3% 3-2 Fulfglif
RUSHTFH BB R EU (E 220 5T ADF BARARSE - ADF {EHE/NRERSYE 1% » #5 REE IR
R RH < R B (E 2 0 R R T R B S ECEE T EE - 157 1% AUBEE/KYE | (G TH&
/INRERSYE) > TR R SRR - RS M RIFY IR TR SR
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®3-1 BIREMRESEREMESERIET

ADF R AERE i2/)\ AIC S E (1%) P
Cape —0.515926 1 18.99114 ~2.576936 0.4920
Capel —0.200719 1 18.79660 ~2.576936 0.6128
Cape3 0.005346 0 18.09765 ~2.576875 0.7159
Np 1.787669 1 1.918291 —2.576936 0.9823
Sp5 0.949143 1 3.290029 ~2.576936 0.9088

& 32 BREREHESEREAMEZIBRERET

ADF RIS | =X | B AIC | ERSYE (1%) P
Cape —-8.327068 0 1 18.98221 —2.576936 0.0000
Capel -10.71757 0 1 18.78650 —2.576936 0.0000
Cape3 —15.52604 0 1 18.09039 —2.576936 0.0000
Np -10.77223 0 1 1.924490 —2.576936 0.0000
Sp5 —-10.01502 0 1 3.284401 —-2.576936 0.0000

2% 3-3 Tl I AU RH <5 B =R Bilfig i (B 72 0 4% A PP (phillips-perron) BLARMRERGR - K5y
fa e U A R S BN B AT R S 5 > P DU FE A W I A A R < e SR B
FEoTRRHY PP BARBRTE » ADF {E/INRERFYE 1% - FoiS 220 G2 R B  fyE
REEF -

®3-3 BIFEMEESBREMEZS B2 PP BRIZE

ADF ABAHRR RIS | =0 XE R SHUE (1%) P
Cape | —8.304143 0 1 ~2.576936 0.0000
Capel | —10.66897 0 1 ~2.576936 0.0000
Cape3 | —15.47914 0 1 ~2.576936 0.0000
Np | -10.84330 0 1 ~2.576936 0.0000
Sp5 | —10.21833 0 1 ~2.576936 0.0000

4.3 Johansen HEBSIET

VIR R A R < g SR B 2 IR AR E > H FIVAERRRS Ll B B E AR TE RE R e 2 rsta
e - Bea A B S T CRIR > RIRH S 2 =R B (H AR TR S AR P Lo HE PR S B G
B e ERIAISEIKEE - BUREA —ERMIF8E -
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VIR YA R < B SR B (A PR AR S AT 1E3% 4-1 I 4-2 BFBIURER —fllZ LR>1%
[ SHE - Fr DSR2 Dt ERE I A A — R S R S ) B AR AR SR - 1T 28 —AH B AR =2
LR<5% F5UYE - IKBLEUR A — U S PR 1 HLZORig RS R B ] —4
THSERB P ERATA RIFIEHG - K 4-3 =#.2 LR<5% FFYE » RTEHESH

TEE = SRR A E AR RIS -

F4-1 HHHESHMERESHE
Hypothesized Eienvalue Likelihood 5 Percent 1 Percent
No. of CE(s) & Ratio Critical Value Critical Value
None™ 0.211020 52.30051 24.31 29.75
At most 1 0.038580 7.978747 12.53 16.31
At most 2 0.003318 0.621457 3.84 6.51
** denotes rejection of the hypothesis at the 5%(1%) level
x4-2 BEES | FHMERESHE
Hypothesized Eivenvalue Likelihood 5 Percent 1 Percent
No. of CE(s) & Ratio Critical Value Critical Value
None™ 0.223192 54.91678 24.31 29.75
At most 1 0.038839 7.687580 12.53 16.31
At most 2 0.001496 0.279888 3.84 6.51
** denotes rejection of the hypothesis at the 5%(1%) level
F®4-3 BEEE I FHMERESHETE
Hypothesized Eicenval Likelihood 5 Percent 1 Percent
No. of CE(s) genvatue Ratio Critical Value Critical Value
None 0.077317 21.13414 24.31 29.75
At most 1 0.033989 6.971562 12.53 16.31
At most 2 0.005018 0.885396 3.84 6.51
fEOEAEAR  FE3R 5-1 ~ 5-2 RURIIFAL i AL — PR R - U — MR L

A EEE 451k (1.000, 1343.63,-2224.45) ~ (1.000,1064.8, —1879.91) »
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*51 HEASHMESEECEBENERE
CAP NP SP5
Coefficients 1.000000 1343.625 —2224.450
Standard errors (288.130) (297.611)
Log likelihood —2177.236
£52 EH 1 FHESHMEEECEEENERE
CAP1 NP SP5
Coefficients 1.000000 1064.802 —1879.908
Standard errors (168.654) (173.891)
Log likelihood —-2167.320
4.4 FRREAFZIETE (Granger causality test)
(KIS B (R E M - H HASLE A s s S R (R SRR G - St e i fE
HBREUIE T - RIS *ﬂﬁﬁﬂ’ HE I RIRETR - MERREEIES -
Fxo6 BIRRRHESEXREMERRRBRIGTE
o HIE Coefficient P{H RIS B
Cap vs Np -31207.37 1554.989 0.0000
) R R BA TR
Np vs Cap 34.24060 0.000323 0.0000
C Sp5 —10794 .44 1201.227 0.0000
PO FIRERIR
Sp5 vs Cap 25.65465 0.000455 0.0000
Capl vs Np —31834.94 1472.450 0.0000
L AEESESEATER
Np vs Capl 30.38355 0.000458 0.0000
Capl vs Sp5 —12715.19 1142.045 0.0000
PEOP FIRERIR
Sp5 vs Capl 20.10532 0.000649 0.0000
Cap3 vs Np —14567.39 909.2004 0.0000
) R R BA TR
Np vs Cap3 25.14061 0.000791 0.0000
Cap3 vs Sp5 -3049.847 711.4821 0.0000
L EESESE AR
Sp5 vs Cap3 12.37639 0.001132 0.0000
SO BRI R » BB A B P e IR S LR - Fo e
—FEFH<BELEY « TR A AR e Iﬁti@T FHSEIRSE L LR PEGRE S H RS
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st FER F=F+a2f ol REATZF+ZA

EHUBIG o JRBE SRR B K e 12 B R kIR - S A - AT BIAG EEREE bk

NEREFIRIA] -
4.5 MEBHKEFEER

ERESR & T2 RIS Ry ] E 2T T VAR fRBIfEET - DIBEST G IR £ 2R
By (S BRI BN RERA 0% MR INAGRZ B I - ENVEAIRREVERINE - 1k AIC
HERAFERIAGETE - AWTFUR IR S0 BB E i (& ~ — P EET VAR BRALZH

B
Re

FHZR 7-1 AEAE VAR 882 ol Ik E T - 48 VAR (8) I 2 tee S 02
HEGHEF A BEZ ISP - 208 VAR (8) Ryl st > 5% 7-2 s VAR BB FEEHRR -
AR E 2 B S 2R 8 SO EvE e 1~ 6~ 8 HIRFARZE - T
e (8 52 BT IR < e SR Bl 71 67 i (E s 8 S 3 AN R  BIIRH B RS2 B
®’4 -5 SHIRFRZERE AR OF T ERZE -

F®7-1 BIRERENHEE VAR {RB 7 K@ BEIGTERER
VAR (p) AIC EFEME (36 HHE TAHRR)
7 24.41532 Eilpa-CE
8 24.46545 TR
9 24.57739 PNEE
®7-2 BIRREIHESEREME VAR BRI ZEEBHER
R Cape Newbuild price Second-hand (5 4F)
Sh3 44 VAR t VAR t VAR t
Cape(-1) 1.439848 | 18.4354" | 1.74E-05 | 1.16016 | 0.000138 | 5.26899"
Cape(-2) —0.48652 | —3.57166" |-3.51E-05| —1.33835 | —0.00019 | —4.04318"
Cape(-3) 0.066436 | 0.44772 | 7.09E-05 | 2.48536 | 0.000117 | 2.35491"
Cape(-4) 0.039258 | 0.26100 |-3.44E-05| —1.18848 |—8.34E-05| —1.65354"
Cape(-5) —0.11758 | —0.78147 |-2.03E-05| —0.70005 | 0.000123 | 2.44585"
Cape(-7) —-0.24302 | —1.62987 |-3.27E-05| -1.13984 |-9.77E-05| —1.95428"
Cape(-8) 0.165811 1.91000" | 1.15E-05 | 0.69076 | 9.20E-05 3.16232°
NP(-1) -295.125 | -0.72612 | 1.173095 | 15.0121° | —0.25848 | —1.89694"
NP(-2) 148.679 0.23666 | —0.23433 | —1.93999" | 0.295365 1.40236
NP(-4) —1104.57 | -1.75386" | 0.163091 | 1.34691 0.06047 0.28640
NP(-5) 1155.969 | 1.86208° | —0.09536 | —0.79896 | 0.103352 0.49659
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®7-2 BIRRENHAFESEREME VAR BRZER/HER (@
[R R Cape Newbuild price Second-hand (5 &)
EEd VAR t VAR t VAR t

NP(-6) —727.102 —1.16477 | —0.04892 | —0.40761 —0.45517 -2.17491
NP(-8) 968.8658 2.25362" —0.04645 | -0.56194 | 0.281605 1.95383"
SP5(-1) -132.35 —0.57451 —0.01771 | —0.39990 1.097088 14.2051°
SP5(-2) 177.5736 0.51251 -0.02601 | —-0.39050 | —0.21507 -1.85150"
SP5(-4) 101.1407 0.29937 -0.13715 | —2.11143" -0.1764 —1.55740
SP5(-7) 601.6464 1.82948" 0.065921 1.04259 0.012221 0.11084

AL RIRTE 5% B KUE TR R

A E > fEEHME 1.645 -

®7-3 BIREEH—F VAR BRZREEBIGERER
VAR (p) AIC R E (36 HIH TRAHRR)
7 24.25586 eyt
8 24.34383 NEEE
9 24.47290 e
xK74 BRREHH—FHEEXRMEME VAR ERZEEZER
[K| R Capel Newbuild price Second—hand (5 4£)
B 28 VAR t VAR t VAR t
CAPI(-1) 1.226682 | 15.4809" |-1.90E-06| —0.10709 | 9.01E-05 | 2.71549"
CAPI(-2) —0.44315 | —-3.56851" | 4.09E-05 | 1.47287 | —6.74E-05 | —1.29563
CAPI(-3) 0.35391 2.74709" |-7.82E-06| —-0.27156 | 0.000112 | 2.07655"
CAP1(-4) —0.26278 | —2.00411 | 5.52E-06 | 0.18850 | —6.09E-05 | —1.10981
NP(-1) —154.338 | —0.43848 | 1.162721 | 14.7843" | —0.39298 | —2.66611"
NP(-2) 522.3146 0.95822 | —0.25232 | —2.07168" | 0.521672 2.28539"
NP(-3) —239.996 | —0.43098 | —0.01379 | —0.11085 | —0.41547 | —1.78168
NP(-8) —-616.871 | —1.67201" | 0.005161 | 0.06260 0319155 | 2.06574
SP5(-1) 268.4602 142198 | —0.0272 | —0.64477 | 1.108754 14.0242"
SP5(-2) —8.64796 | —0.03064 | —0.02081 | —0.32991 | —0.26735 | —2.26192"
SP5(-4) —507.449 | —1.77038" | —0.15823 | —2.47064" | —0.15313 | —1.27578
SP5(-5) -513.76 | —1.75808" | 0.094783 | 1.45163 -0.03081 | -0.25173
SP5(-6) 600.476 2.04309" | -0.07887 | —1.20106 | 0.146343 1.18904
SP5(-7) 134.768 0.45914 | 0.115394 | 1.75950" | —0.01071 | —0.08717

RE L RORTE 5% 2 B KHE TR R AR > ARETIE 1.645 ¢
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PR 7-3 FTBURIR IR BRI B R h K AIC 1R ISR B BB R E RS R -
FUR e EvE BRI BURE T 2 8 31 - 5% 7-4 & e BRI AL E i (B A g I ALE ] —
IR > AR NEEE R |~ 2 IR > M OF _TREER 47 U
B - ERAF S TRESGRINALE SRR 1 3 HIEHREERE  HA
SR HZE A - SIINBINELER] — S IE T FMEE R 4 5 - 6 W
% ININALEEM YA & 8 IR B - At DAn] DARERE IR A S ] — SRR B SRR
R FRYE A ERREHIIEE - HX - FrafiEE PN B A -

F£7-5 BIRBLEHI=F VAR BRI RiE xR TRE
VAR (p) AIC BAEME (36 HIE FAHR)
18 24.46545 gy -CE
19 24.74042 PNES
20 24.88237 N
x£7-6 BIRREH=FHEERMEME VAR ERZEEZER
IR Cape 3 Newbuild price Second—hand (5 F)
Sl VAR T VAR T VAR t
CAP3(-1) | 0.991643 | 10.6742 2.86E-05 1.00015 0.000233 | 4.391717
CAP3(-6) | 0.174325 1.28099 | —3.67E-05 | —0.87477 | 0.000144 | 1.85010°
CAP3(-8) | 0.064914 0.46910 0.000112 2.62754" |-4.59E-05 | —0.58136
CAP3(-9) | —0.05593 | —0.39671 | —0.00011 -2.63501° |-5.11E-05 | —0.63558
NP(-1) —9.86291 | —0.03309 1.221938 | 13.3041° |-0.22183 | —1.30444
NP(-2) -135.89 | —-0.29098 | —0.32045 | —2.22666 | 0.18176 0.68212
NP(-3) 972.0522 2.06494" | —0.08713 —0.60063  |-0.34105 | —1.26979
NP(-4) ~1810.77 | -3.75254" 0.287028 1.93021° | 0.035284 | 0.12815
NP(-5) 1676.493 326332 | —0.21706 | —1.37107 | 0.360268 | 1.22906
NP(-6) -1360.34 | —2.54192° 0.014844 0.09001 |-0.41452 | -1.35753
NP(-7) 1245.275 2.31088" 0.328518 1.97829" | 0.348018 | 1.13189
NP(-8) -551.567 | —1.00249 | —0.52962 | -3.12367° |-0.18151 | —0.57820
NP(-9) 165.904 0.28851 0.484242 2.73263" | 0.53445 1.62890
NP(-12) | 627.0771 1.02984 0.367218 1.95700" | 0.207106 | 0.59612
NP(-13) | —-106.562 | —0.17846 | —0.41601 —2.26084" | 0.062397 | 0.18315
SP5(-3) | 251.9722 1.12126 0.09167 132374 | 0221516 | 1.72763"
SP5(-4) —662.148 | —2.94111" | —0.17518 —2.52492" |-0.26291 | —2.04672°
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&k 7-6 BIRRLEHAI=FHEERMEME VAR BRZEFER (@
[R5 Cape 3 Newbuild price Second—hand (5 4F)
SE4 VAR T VAR T VAR t
SP5(-5) 213.1968 0.89658 0.145678 1.98802" |—-0.02745 -0.20231
SP5(-12) —195.956 -0.81166 -0.12718 —1.70943" |-0.10833 —-0.78641
SP5(-13) 355.3469 1.45550 0.085507 1.13654 0.28991 2.08121°
SP5(-14) -311.544 —1.28262 —0.0092 -0.12286 |-0.31732 —2.28965"
SP5(-15) 204.284 0.82622 0.017471 0.22929 0.252349 1.78876"
SP5(-16) —172.866 —0.68140 —0.03492 -0.44665 |—-0.26838 -1.85410"
SP5(-18) —200.768 —0.78934 0.164369 2.09706" 0.12369 0.85231
SP5(-19) -12.6291 —0.07865 —0.04976 —1.00561 —0.16011 —1.74752"
FE FRIRAE 5% B KUE TN B K t AT R > A EE 1.645 -
FRk 7-5 Fr8 R ZE AR Bk R - 4k ATC 3R R R B 72 H FAHRA R E ARG IR - H1)

BEETE BRI B RS 19 1] - fE2% 7-6 15 Jci R g IR it (8 S A ] = - f <5
W I HFFMEE®R 45 12~ 18 1Y
JH=FHEER 1~ 6 WIRURE > IR H SRS 2 HREEN
s o SINBINALGEIN = S S2 Wra i E i 1% 3-7 W B, - LUl LIRS i (E

1% 8~ 9 IRy

H IR R — R B R B A (HAR B TRE -

A

e A b
% AP {E S AN

=]

B
27

EHZ R

o=

*RBIFSRARANI > r i (B I S ) = S R B A A AL

PN = =}
B

1M A T E

EEANSZH i (E

B 9ER
Ezﬁ%

Fof# » HAX Ry —F =M E - IRFORA—E G
AR FRYERIEIIERE © SN B LA — T ER T 2 B0 E R ERR - —E

SE N FER AN LSRR - BN SN EE M ERE 2 -

HTHIRH

= 3
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