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Abstract : This study estimates the minimum variance hedge ratios of
ocean freight forward prices, and investigates whether the hedging
effects among the hedging instruments are significantly different. Based
on the Bayesian approach using a Gibbs sampling, the posterior
distributions for the differences of hedging effectiveness by instrument
are derived, and the null hypothesis is tested by examining the
characteristics of distributions. The sample is composed of the spot index
and the next quarter forward assessments of the Baltic Exchange. The
sample covers the period of 2006/1/2 to 2007/2/21. According to the
empirical results, the hedge ratios and the hedging effectiveness of every
hedging instrument generally increase as the hedging period expands. In
addition, the differences among the hedging instruments in terms of
hedging effectiveness turn out to be statistically significant.
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(derivatives markets)S #43] &-&3}+=

A oo FAFEAGS "= CBOT(Chicago Board of
Trade)ol A sAHES 7] 243# (underlying asset) &2 3li= A &3} &
AAYZ A ZE AT o] 5 A A, B HFE A5, dyA 5o At
FEE V2R s gAgFEo]l A E AT 1970d th ¢ 1980 tol] o]
2 7d, g8, /AT, 51 Y = s V2R ot A YF
ARt A FE AL, o] & FEsHAl Agska ok

AT AT O WEEPATE T R2EESE ke 34
AE AYgE 1985 599 BIFFEX(Baltic International Freight
Futures Exchange)oll Al A2t Itk D 7)o = 137] =8 w49 A3}
E(dry cargo) el g 7tsddAE A= v BFI(Baltic
Freight Index)& 71 2AE0 2 3t AEA S Attt 1991 o
+ LIFFE(London International Financial Futures and Options
Exchange)ol| 4] BIFFEX &7 kel 7] 23 138 FAA RS A

ao
o
o ml

1) BIFFEX A EA#= AA = LIFFEN A s o] A AA T, Az FEo
220029 4¥ ArE HAAHAL o] % Y AEALHE LEZ A
IMAREX (International Maritime Exchange)®} w5 44 NYMEX(New York
Mercantile Exchange)oll ]l A& Atk 20063 SGX(Singapore
Exchange)ell A &9 AEALGS FFAE AES 2as v 9l
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ZAAIRE 20024 49 AHE FEeATE 1992300 = FodE] A=
A Al eH(Forward Freight Agreements, FFA)e] #d Az @8 AL
2!} ok

=

(Baltic Exchange)®ll A =dH, FFATE AT AAAHLA

(Contract For Differences, CfDs)o]t}. o] 3 A &o] 3l o whet
| TREE ke e B AT ApEEAA, ol 5 7%
g FFAZF Ads o vk s B SFS 7124 0x A5t &
AAfe) Al el Mo Qg A wEs AT F e T
ATkl Adnk oAt olF s #H FALES o 3
FEAE G AdETE ol obd Au| 2o tigk thrkE A Ekste] A

Zﬂo}ﬂ‘ﬂ j?lﬂ«] A5 Ak Ao
TE ]—% d] Kavussanos and Nomikos(2000a, 2000b), Kavussanos
and Visvikis(2005)+ BPI(Baltic Panamax Index)el| 7] %3 FFA A]%
o] AFHe Vlss EASAY 78 A AW B SHA FFA
Al7go] BIFFEX A&EAIGET 2] stA v of g dibdiolvt 584%

S 72=E st dEA el vlE APt A =T otk Flolth
g e #gk AHF A0 FA o] Lo FFA A1&¢] o548 %] 7+4
dAl 7] 5ol B3 hEAQ AT 2= Kavussanos and Nomikos(1999) ¢F

Kavussanos, Visvikis and Menachof(2004)E & = it} o] & oA

= 3444 (cointegration test)S &-8-shof 247t BIFFEX A& A2}

FFA A=A1de] 2974, 5 v d=7H40 digh A52S A48
SHAIRE AF LA ol A= Aol @ d 57|13t F kel weh ke Ayt
= 45 7 AT o2 e AAES 54 b 4 7kt
of A Al g4 Wr‘j} UW /‘W—J 3l ‘%0 o g dSraoer &80

2) Kavussanos and Visvikis(2006)o1 A4 &= s #d gAgAEe] F/79 A
Aol He ARE AT
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of 2kdA 2 A&~ (gibbs sampling)s 283 ol xet w4
(Bayesian approach)ll t+A3le] o] & 3| A4 Alo]of] EAjst= A
a3} zpolof] tdlk A} E X (posterior distribution)E =311, o] & 2}
o7} dA AlF|FEoA EAA R 11‘-43}7(];_ AAst= o Utk o
21k AlE o] A WA s dgste] A s m e el & Al

= L

g A9 (7]E] AFEolA %‘t&ﬁgi iﬂ‘i*’é}i AE A o7 A) o

d EES deRE FAg Aol vl FAAR] A EE FEAE

T Atk ook A S E e AT TEAS sty flE el g

717k g e R EA A, S e TR A A9
A2 Adolgh Al 7FA 9] st d S st
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hedging effectiveness, HE)ol| 3} o] &% ©=Z 3114
< Adgsta "e‘%—l‘ﬁr” AAE 7=t Al A=
|
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A A= xﬂ/\] I}D} Boz ANG e 24

=
% (forwards), &4 (options) & IAYFFEA L] 7]
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olAl, =R E &E&T Hol At HIHA o 275t FEAER
FE kel SAMAE AlAtsle B S AW et (Chou and Shvy,
1996). o] H Aol = g asde] ZelQl grol met A4EAA
o] A8t 3 (exact distribution) & #5 ##H 51‘?} -144” ofeleh 2
o] FrqyH( ) TRAYE( )l et Az AP ZE(Jeffrey’s
prior distribution)& <3 Avhal 7Hg g
Rp3) o< |37 ©)

«..

ol gt AJAIF L2 HY | AFE s aE&A Afolol gk +
RARE Z (marginal posterior distribution)l g,y Zotok &
ol ¢l&l, dwkd o=z A(10)el W3] ¥ (change-of-variable
technique) & AH&& & JAIWH 235 GA 73 5 e Aol At
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2 AFolA 8 REARE HYAY oA AF s Al 7}?<194
g2 A =7F4(Baltic Forward Assessment, BFA)2] d¥E a7
AHE @ BFAE A=A FFA)S S8t BREASR ;Lxg:a
fdoe] 5 eETAHERE JUbe HAES] HdS 7% dolt o=
B7AA ] Hatel= @A A 7HA(>@EAF)E ofdet 5 114,
24, ML EE7E), 120 D(dE) & vl A9 F7A = 23k

o} B Aol += Supramaxd 671 B 784 %%‘?7&«] Jﬂ?x](SMX
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AVG), 18] 3L Capesized 470 A 7184
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7) BFARZ 7}x|o] L3t &4+ ] EHE} ZFA & S-S www.balticexchange.com
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(Z19¥-3) CAPE 4TC AVG 8EX|$, E7|2 U QuEE MEIHA

(E-1) | EEHE
e Fa wzaq Axd A9R
SMX 6TC AVG-8EA 4 235951 53424 145050 32.0010
PMX 4TC AVG-dE=A4 251328  7.2939 13.2670 36.8750
CAPE 4TC AVG-dEA 484792 156025 25.7530 74.2280

SMX 6TC AVG-+i7]& A=744] 233106 6.1265 13.6250 33.4590
PMX 4TC AVG-#7]& AXE712| 239487  7.3287 13.4680 359030
CAPE 4TC AVG—w7]1& A=7H4) 46.3986  14.7371  25.8750 69.9060

(3-2) EE2XEE ASE & sXHIE, AnAHs, dZasy

37471zt HR1 HR2 HR3 CR1 CR2 CR3 HEl HE2 HE3
1 0.0091 0.1275 0.2525 0.0389 0.2588 0.3337 0.0015 0.0670 0.1113
5 0.0893 0.3283 0.5907 0.2304 0.4430 0.5437 0.0531 0.1963 0.2956
10 10.2017 0.4832 0.6905 0.3973 0.6007 0.6042 0.1579 0.3608 0.3650
15 ]0.2145 0.5496 0.7706 0.4047 0.6841 0.6766 0.1637 0.4680 0.4578
20 ]0.1880 0.5290 0.8084 0.3470 0.6965 0.7524 0.1204 0.4851 0.5661
25 ]0.1885 0.5380 0.8063 0.3314 0.7208 0.8008 0.1098 0.5195 0.6413
30 10.2125 0.5464 0.7936 0.3611 0.7479 0.8303 0.1304 0.5594 0.6895

T 1 HR2 d|AH&, CR2 875, HE= &84S v




o] A& HEE N AASFEEERY =Ed Fgk
ofF=th A AN E REAEE e R g Ayl fAlst &
7|13ko] Ao ASE FAH &S A= F7tetthrt 54 s 713 o] %
dZe T AT E=g dAHE A7]= CAPE 4TC
AVG(HR3), PMX 4TC AVG(HR2), 18] SMX 6TC AVG(HR1)9]
TAE = YEhdTh sl EEd SHdA AR R A 7|3te] Ho
Ars A asdol A= S7tettt sl E&4 =9+ CAPE 4TC
AVG(HE3), PMX 4TC AVG(HE2), 18] 31 SMX 6TC AVGHED =
Efvtot,

ol2f gt | A7t A L&A HEBA= 7S AEY Adet =
A x| 5}= A o] th(Hill and Schneeweis, 1982; Benet, 1992; Geppert, 1995;
Holmes, 1996; Lien and Tse, 1999; Yang and Allen, 2004; %12 - ot&

(LE-4) SlZ7|1ZHE, BFA JHAXIE & XIH| 20 CHEH AIFEES| T
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4TC AVG, PMX 4TC AVG, a
Colel@ AlEHold Ad: 9A B BEARE &

=
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B EREC IO I ER S K
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o
o0

4 o o K

-3) SMX 6TC AVGS PMX 4TC AVGE| SIZIE&2M &0|0fl LHSH RolM 2

P
2

A7z B EFHAF 95%-5ke 95% s 99%-3FsF 99%- % gt

1 -0.0679 00294 -01319 -0.0188 -0.1579  -0.0093
-0.1435 0.0373  -02195 -0.0741 -0.2443  -0.0557
10 -0.2014 0.0406  -0.2822 -0.1224 -0.3077  -0.0976
15 -0.3022  0.0384  -03767 -0.2274 -0.3982  -0.2007
20 -0.3625 0.0378  -04359 -0.2873 -04570  -0.2617
25 -04079 0.0370  -04784 -0.3323 -04986  -0.3093
30 -04268 0.0348  -04938 -0.3576 -0.5134  -0.3323
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-4) SMX 6TC AVG2 CAPE 4TC AVG2| slIZ&24 xl0[0fl CHEt 7oA 24F

=

470t Bd  EEBA %% o1e 95% A 99% o ¢ 99% e

1 -0.1118  0.0366  -0.1895 -0.0472 -0.2159 -0.0338
-0.2416  0.0470  -03349 -01522 -0.3673 -0.1232
10 -0.2006  0.0499  -03044 -0.1068 -0.3331 -0.0748
15 -02919  0.0520  -03923 -0.1880 -0.4219 -0.1552
20 -0.4430  0.0492 -05363 -0.3431 -0.5636 -0.3111
25 05291  0.0478  -06179 -04296 -0.6451 -0.4009
30 -0.5073  0.0471 -06461 -04598 -0.6729 -0.4297

(E-5) PMX 4TC AVG2 CAPE 4TC AVG2l sIZ&2M xloloil CHet RN HE

34713 BE EFAA 95%-31 ¥ 95% 4T 99%-3l st 99%- 4T

1 -0.0439  0.0397 -0.1234 0.0345  -0.1496 0.0589
-0.0981  0.0509  -0.1966 0.0028  -0.2265 0.0340
10 -0.0042  0.0525  -0.1066 0.1009  -0.1381 0.1296

15 0.0102 0.0516  -0.0917 0.1115  -0.1219 0.1440

20 -0.0805 0.0486  -0.1755 0.0164  -0.2120 0.0481
25 -0.1211  0.0467 -0.2134 -0.0311 -0.2435 -0.0033
30 -0.1305 0.0450 -0.2194 -0.0446 -0.2553 -0.0184

BT T BAL §3ed HEAS BEshe] AR 64
M FHFI, o8 BAR AFFWER AP Lol Zolt FAH
o FA@AE FAtE U Ark AP Aol WAL A
2EAS BEo] AFRES B2, o)F AFRERTE H A}
FUETLHS AEFOEA ARMIL AT 24 G| BB
2 U BASHE 450 MAT & ol TN gy )



_E

7

1

T A22

B
"
fvie)

50

ok %

174 &

713k 2006 1€ 24 5-E 2007 249 214 7kA] ol

-
——

—

o

HE7Z Apole] )

. il

b= el 7h oA AL, ol A 4

S

el

¢
el
K

T
%

A

I~
RUS

o] =/ yehdth

_]

g

-y

J

CAPE 4TC AVG, PMX 4TC AVG, 1831 SMX 6TC AVG<]
8

ek b 9ol SAlr el whet, el an o 7| el whel AaoE d

2 3

=

=

|
—_
0

o
—_—

el

A AE7HA o] 9] of e}

942}

B
o
do
oF

}

)

"o

=



10.

g LR Jopfrfs ol SRR ek 175

¥

L

MO

T - kR, -2 A=k NDEAere] sl a8 Hla”,
r

A=Ay, Al24, 2004,

. Benet, B., “Hedge Period Length and Ex-Ante Futures Hedging

Effectiveness: The Case of Foreign Exchange Risk Cross Hedges”,
Journal of Futures Markets, 12, 1992.

. Chen, S.-Y., C.-C. Lin, P-H. Chou, and D.-Y. Hwang, “A

Comparison of Hedge Effectiveness and Price Discovery between
TAIFEX TAIEX Index Futures and SGX MSCI Taiwan Index
Futures”, Review of Pacific Basin Financial Markets and Policies, 5,
2002.

. Chou, P. and G. Shvy, “Hedging Effectiveness and Price

Transmission of Individual Share Futures”, Proceedings of the

Seventh Annual Asia—Pacific Futures Research Symposium, 1996.

. Ederington, L., “The Hedging Performance of the New Futures

Markets”, Journal of Finance, 34, 1979.

. Gelfand, A. and A. Smith, “Sampling Based Approaches to

Calculating Marginal Densities”, Journal of the American Statistical
Association 85, 1990.

. Geman, S. and D. Geman, “Stochastic Relaxation, Gibbs Distribution

and the Bayesian Restoration of Images”, IEEE Transactions on
Pattern Analysis and Machine Intelligence 6, 1984.

Geppert, J., “A Statistical Model for the Relationship between Futures
Contract Hedging Effectiveness and Investment Horizon Length”,
Journal of Futures Markets, 15, 1995.

. Hill, J. and T. Schneeweis, “The Hedging Effectiveness and Minimum

Risk Hedge Ratios in the Presence of Autocorrelation: Foreign
Currency Futures”, Journal of Financial Research, 5, 1982.

Holmes, P., “Stock Index Futures Hedging: Hedge Ratio Estimation,
Duration Effects, Expiration Effects and Hedge Ratio Stability”,



176 3 FBAAT A22d 15

11.

12.

13.

14.

15.

16.

17.

18.

19.

Journal of Business Finance and Accounting, 23, 1996.
Kavussanos, M and N. Nomikos, “The Forward Pricing Function of
the Shipping Freight Futures Market”, Journal of Futures Markets,
19, 1999.

, “Futures Hedging When the
Structure of the Underlying Asset Changes: The Case of the
BIFFEX Contract”, Journal of Futures Markets, 20, 2000a.

,  “Constant vs. Time-Varying
Hedge Ratios and Hedging Efficiency in the BIFFEX Market”,
Transportation Research Part E, 36, 2000b.

Kavussanos, M. and 1. Visvikis, “The Hedging Performance of

Over-The-Counter Forward Shipping Freight Markets”, Conference
Proceedings, 14th International Association of Maritime Economists
(IAME) Conference, Izmir, 2005.

, “Shipping Freight Derivatives: A

Survey of Recent Evidence”, Maritime Policy and Management, 33,
2006.

Kavussanos, M., I. Visvikis, and D. Menachof, “The Unbiasedness
Hypothesis in the Freight Forward Market: Evidence from
Cointegration Tests”, Review of Derivatives Research, 7, 2004.
Lien, D. and Y. Tse, “Fractional Cointegration and Futures Hedging”,
Journal of Futures Markets, 19, 1999.

Silverman, B., Density Estimation for Statistics and Data Analysis,
Chapman and Hall, New York, 1986.

Yang, J. and D. Allen, “Multivariate GARCH Hedge Ratios and
Hedging Effectiveness in Australian Futures Markets”, Accounting
and Finance, 45, 2004.



