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The relationship between freight cash and [utures prices is investi-
gated using cointegralion econometries. Results illustrate that the
BIFFEX futures market is unbiased, and hence efficient for the cur-
rent, one, two. and quarterly contract horizons. Since tbe futures
contract is based on an index of various sbipping routes, wbich bas
undergone several ebanges since its inception, stability in tbe rela-
tionship between the spot and futures rates is investigated using roll-
ing cointegration techniques. Results indicate tbat tbe lutures con-
tract appears to have become more effieient over time in predicting
tbe spot rate, and that the decrease in trading volume tound in the
BIFFEX market is not driven by a lack of efficiency in this market.
Bather, tbe decrease in futures trading migbt be attributed to tbe
growth rate of the freight forward market. I his article incorporates
the long-run cointegrating relationships hetween cash and futures
prices in a forecasting model and compares the forecasting perfor-
mance of this model witli se\cral alternatives. It is found that while
the futures price is the best jiredictor ol future spot rates for tbe
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current-month contract, time-series models can outperform the fu-
tures contract at longer contract horizons. © 2000 John Wiley &
Sons, Inc. Jrl I ut Mark 20:545-571, 2000.

INTRODUCTION

When the Baltic Freight Futures Contract uas launched in May 1985, it
was unique in many respects. It was the first futures contract encom-
passing nearly every part of the glohe, and the first contract designed to
respond to erratic freight rate fluctuations in the shipping industry The
futures contract was also unique in the sense that it was the first futures
contract designed for a service rather than representing an index or a
product. However, the volume of trading activity remains low and the
number of traders limited. This has disappointed advocates of the use of
derivatives in the shipping market. Since the futures contract is currently
based on an index of various shipping routes known as the Baltic Panamax
Index (BPI) (formerly known as the Baltic Freight Index [BFl]), it often
is stated that the freight futures contract has failed to reflect accurately
the market conditions on lightly weighted routes. This, industry experts
suggest, is the reason why tailor-made, over-the-counter (OTC) deriva-
tives like Freight Forward Agreements (FFAs) were introduced in 1992,
and have realized relatively high growth rates in trading activity. Despite
this, the freight futures market still exists after fifteen years of trading.

One area of research related to the Baltic International Freight Fu-
tures Exchange (BIFFEX) freight futures contract has focused on issues
relating to efficiency and forecasting future spot freight rates.^ For in-
stance, Chang (1991) employed simple regression analysis to test the
forward pricing function of freight futures prices. The study concluded
that all information was heing efficiently utilized in the freight futures
market, reinforcing the nonrcjection of the unbiasedncss hypothesis.
Denning, Riley, and Delooze (1994) adopted a variance ratio methodology
to examine BIFFEX price, volume, and index quotes for randomness.
They found possihie evidence of seasonaiity in the index values, suggest-

'At the Siimo (ime, Imdin^ in ;in identical cimtriicl (based on electronic tniding, rather ihiin open
outcry) also stiirtcd al ihc [ht-n-fxisling Inlernational I'litures Exchange (IN Tt̂ X), biiscd in Birmiidy.
Trading til ihe INi'tiX ceased bcciiusc of insuflicieiit trLiding volume. On Februiiry 10, 1986, an
attempt also was made lo create a tanker miirkel similar to the freight futures conlriicl, numed
TlFh'HX. A major reason lor its cvenliral failure Uiis a lack of vnliimc.
"Anoihcr iirea of research has concent rated on the flfecliveness of the BIFFEX freighl fu lures con-
tract in a risk-niiinafiement/hedHing selling. A [xirlial lisliiifj includes: I hounfjand Visscher (1940),
Hauserand Noff (1993), and Haigh and Holt (1999, 2000).
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ing the possibility of" the potential For exploitation by traders. Moreover,
ihe Denning et ;il. paper presents a useful applieation of a multiple eom-
parison procedure that is used simultaneously and conveniently to test
several hypotheses at the same t ime/ Chang and Chang (1996), looked
at the predietability of the dry bulk shipping market using the BIFFEX.
Their research utilized univariate time-series analysis, and concluded that
the RIFFEX freight futures eontract is unbiased at predicting future spot
rates up to a one-montb horizon. However, according to their research,
performance declined dramatically after one-month, and atter a six-
month horizon the BIFFEX was unable to forecast future spot rates. Their
research, like the two previous papers, did not incorporate any long-run
relationship between the future and spot prices in the analysis. Kavus-
sanos and Nomikos (1999) used cointegration analysis to test for unbi-
asedness in the BIFFEX freight Futures market, thus incorporating the
long-run equilibrium information. Tbey reported evidence of unbiased-
ness at nearby contract lengtbs and showed support for rejecting unbi-
asedness For the relatively popular quarterly contraet. Unfortunately, the
authors only used a portion of available data, so many of the results pre-
sented in the paper seem to have been driven by tbe small sample sizes
used."*

Tbe current article bas several objectives. First, an evaluation is
made of to the extent to which the freight futures price can predict ac-
curately the future spot rate. To this end, Johansen's (1988, 1991) coin-
tegration and error-correction techniques are adopted to test the unbi-
asedness and efficiency bypothesis in tbis unique futures market using
the most complete data set available. The second purpose of the study is
to evaluate the stability of the cointegrating rclationsbip over time. This
is of particular interest as there have been several changes in the index
since 198S (in order to attract more futures trading), and as the futures
contract is based on the index; it is reasonable to believe tbat the relation-

'AS |)i>imf<l Dili i»\ <m •inonvmoLis ri'\ic\\iT, il is iinclfiLr how papers ih.il iilili/i-tiiinlt'jjration iiniilysis
for (inbiiisi'dni'ss tfslirif; iiitdunl lor and |»n>pfrly tnnlriil for the mulliplicily cllcil ihrini^h some
ctimliincd ur joint moa^;urc <»1 inft'rences (miilliplo-cinnpiirisnn proLi'durf^). Whik- iicti)unlini4 lor
such im issuf is beyond the scope of ihis paper, the author rfcogni/i-s problems ;issociiilfd with
making st-veral nonindepcndcnl hypolhi'sis tests. However, care was taken throughoul this aniiKsis
to assess t-ath hypothesis tcsl separalely using .stringent critical values deemed appropriate lor thxtl
infcrencf. See llocliherti ;»nd Tamh;ine (19S7) for further iiirnrmiition on multiple-comparison pro-
cedures.
•"At the time of this writing;, the current article v\;is ihc lirsl knovMi research usinj; eoinle^ration
analysis to lesl ior tinbiasedness in ihe 1511 IK.\ I'rcifjhl futures einUrnet, Sfver;il months after this
article was suhmitled, u similiir arliclc hy KaMissLinos and PS()mikos (1499) LIISO VMIS suhmillecl lo ihe
same journal. While the kavussanos and Nomikos arliele researched a similar issue with regard Ki
the lilKFLX, the unbiasedness results obtained by the aiilhors sh(nild lie interpreted "lib caution
because of the small sample sizes used.
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ship between tbe futures and spot prices may have changed. Therefore,
a rolling cointegration technique is employed to test the stability of the
cointegrating relationship over time. Results of the rolling cointegration
analysis are tied in with issues of efficieney and liquidity within this mar-
ket, and recent market developments are discussed based upon this
analysis.

The last seetion of the paper builds upon previous work by Cullinane
(1992), Chang and Chang (1996), Denning et al. (1994), Veenstra and
Franses (1997), and Kavussanos and Nomikos (1999) in developing sev-
eral different time-series models that Forecast future freight rates. Im-
portantly, the approach in this paper differs from most by incorporating
tbe monthly cointegrating information developed In the first section of
the paper in the forecasting model. A comparison is made hetween per-
formance of the error-correction model (ECM), which incorporates the
long-run information to a Vector Autoregressive Model in levels [VAR
(levels)], a Vector Autoregressive Model in first differences [VAR (diff)J,
and the actual futures price in predicting future spot rates.

COINTEGRy\TION, EFFICIENCY, AND
LJNBIASEDNESS

Theconceptof unbiasedness suggests tbat the current futures price, F,. ^,
of a contract expiring at time (, should equal the spot price expected to
prevail at time t. This unbiasedness hypothesis also ean be interpreted as
tbe "simple efficiency" hypothesis proposed by Hansen and Fiodrick
(1980) and tbe "speculative efficiency" hypothesis proposed by Bilson
(1981), since the test for unbiasedness represents a joint test of market
efficiency and no-risk premium. As such, the hypothesis that futures
prices are unbiased predictors of spot prices is a joint bypotbesis that
markets are efficient and that a risk premium is not present. Rejecting
unbiasedness could therefore be caused by tbe Failure of efficiency, or the
presence ol a risk premium. y\ccepting tbe null hypothesis of unbiased-
ness is an acceptance of market efficiency with no risk premium. Should
this be tbe case, long-run market efficiency and long-run unbiasedness
can be regarded as synonymous.

TbereFore. cFficieney/unbiasodncss implies tbat tbe current Futures
price is indeed the best Forecaster oF the expected spot price, and that the
current futures price therefore should incorporate all available informa-
tion. The implication of unbiasedness is tbat traders can be assured tbat
in general, over time (or in the long run), the current futures price is
likely to predict accurately future spot rates without the trader having to
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pay a risk premium for the privilege of trading the contract, (iiven the
above, in order to test long run efficiency/unbiasedness, there have been
several attempts to estimate the following:

St = 5o + 5|F,.., + H.. (1)

That is, the current futures price of an asset, F,_,,, should equal the
expected spot price, S,, at time t. Long-run unbiasedness, and henee ef-
ficiency, thus is confirmed when the joint restriction 5,) — 0 and 5| = 1
holds. Examples of studies on this relationship include Fomek and Cray
(1970) and Kahl and Tomck (1986). However, it has been shown that
OLS procedures are inappropriate when nonstationary data are used. The
unreliability of test statistics in the presence of unit root leads to invalid
inferences. Elam and Dixon (1988) demonstrated, using Monte Carlo
experiments, that a standard F test oFSy ^ 0 and 6, = 1 is biased toward
falsely rejecting tbe null hypothesis of unbiasedness. A solution to tbe
above-outlined problem is offered by cointegration methodology, which
deals specifically with the issue of nonstationary time-series data. That
is, when two series arc linked by an equilibrium relationsbip, inference
regarding the parameters of the equilibrium relationship can be obtained
using cointegration techniques.

The development of coinlegration modeling stems largely from the
workCrangcr (1986) and Engle and Cranger (1987).^ A limitation of the
Engle-Cranger procedure is that no strong statistical inference can he
drawn with respect to the parameters, 6,) and Sj, which is the crux of the
unbiasedness testing. Although, for the Engle-Cranger procedure, the
estimated eoefficients ean be shown to be consistent, tbe assoeiated stan-
dard errors may be misleading for any bypothesis testing.'' Tbe otber in-
herent problem witb the Engle-Cranger two-step procedure is that the
cointegrating vector is assumed to be unique.

A solution to the problems of the Engle-Cranger approach has been
offered by Jobansen's multivariate approacb (Johansen, 1988, 1991; Jo-
hansen & Juselius, 1990) and has been used widely sinee by numerous
researchers in testing for unbiasedness. A partial listing includes: Forten-
bery and Zapata (1997), who rejected the unbiasedness hypothesis in the
Cheddar cheese market; l,ai and Eai (1991), who also failed to find e\'i-
dence in support of the unbiasedness bypotbesis in the forward currency
markets; and Antoniou and Foster (1994), who found support for long-
term unbiasedness in cocoa and coffee markets, but also found evidence
of short-term inefficiencies.

''Dickey, Jansen, and Thornton (1991) present a suney of eoinlegration procedures.
"See Hall (1986) and Stock (1987).
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Because of tbe advantages of the Johansen methodology, this tech-
nique is adopted in the current analysis. First, assume an H-dimensional
vector I'l that is generated by an autoregressivc Form depicted as;

k

i I

where V, is an n X I vector oF the /(I) variables: spot (SJ, and futures,
(^t n) prices, respectively, in tbis instance. FI; is an n X ii matrix of
parameters, c is a vector of constants, and E, is a random error term.
Johansen and Juselius (1990) prove that eq. (2) can be rewritten as an
error-correction representation as follows:

k-i

AY. - E F.AY. , + n\\ , + 8,, (3)

with

Fi - - ( i - n , - n , - . . . - n ; ) (i - l k - i ) , (4)

and

n = - | i - n , - . . . n j . (5)

Equation (3) resembles a VAR (diff), with an inclusion of tbe lagged-level
component, otherwise known as the error correction term. Since ĉ  is
stationary, the rank of the 'long-run' matrix determines how many linear
combinations of Y', are stationary'. When FI is full rank (FI ^ 2), then Ŝ
and F,_,, are jointly stationary and a VAR (levels) is the appropriate model
to use to study the relationship between the prices. IF the rank is zero,
then c(jintegration between S^ and F,_,, will not be present, and tbe VAR
{diff) representation is tbe appropriate representation. If the rank of FI is
positive and less tban n, then cointegration is present, and there exist
matrices ap' , with dimensions n X r, such that FI ^ ap ' . The eointe-
gration test statistics involve eomparing the number oF cointegrating vee-
tors under the null and alternative hypotheses. Specifically, if we denote
A.i',?L2'. . . . ,A.,,' and ?i| *,A.2*. • • • ,A.,̂ * as the ordered characteristic roots
of the unrestricted and restricted models, respectively then to test the
restrictions on p, we can form the test statistic:

r

T 2 [ln(l - Xn - (I - :̂ i')J. (6)

Asymptotically, this statistic is distrihuted as a x^ ^ ' th the number of
restrictions imposed on p equaling the number of degrees of freedom.
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The matrix p is the matrix of cointegrating parameters and the matrix
a contains the adjustment parameters/ The a parameters act as weights
on each cointegrating vector. p'Y, is interpreted as the long-term equilib-
rium between tbe V, variables, S, and F,_,,. Because of cross-equation
restrictions, a and P cannot be estimated by using OES. Utilizing maxi-
mum-likelihood methods, however, it is possible not only to estimate tbe
error-correction model, but also to establisb the rank of Fl, and use the
r most significant cointegrating vectors to create p'. In addition, it also is
possible to select a such that Fl = ap ' . The Johansen procedure also
permits testing of the restrictions on the parameters in the cointegrating
vectors. Establishing the definition of stationary linear combinations of
nonstationar)' variables P'Y,, one may define;

P% - 0, (7)

w h e r e Y, - (Sj , 1, f , _ J , and P' - ( 1 , - 5 , , , - 6 , ) . Solving eq . (7) gives

the co in t eg ra t ing re la t ion desc r ibed in eq . ( I ) . The long- te rm tes t for

u n b i a s e d n e s s t h e n is u n d e r t a k e n by impos ing p ' ^ ( I , 0 , - 1 ) , w h i c h

normal izes S, to uni ty and gives t he res t r ic t ions tha t SQ ^ 0 and 6i —

DATA

The BIFFEX freight futures contract began trading in May 1985 on a
quarterly month basis, and in July 1988, spot (current) and prompt (one)
months were introduced. In October 199 I, another 'prompt' contract was
introduced, referred to here as the two-month contract. I hereforc, lrom
Octoher 1991 onwards, traders could trade the current month, the next
twt) months, and the quarterly contracts for up to 18 months forward.
Fhe data set used in this study spans May I98S to May 1999. Data from
May 1985 to December 1990 was provided by Clarkson Researcb Ser-
vices, and data from January 1990 to May 1999 was provided by the
statistics department at Ihc London International I inancial I utures Ex-

' 'Ihis result is known as Granger's Representation Theorem (Lnple ik Granj>er. 19S7).
'*Howe\cr, failure to reject the hypothesis 5(| = 0 and 6, = 1 is a necessarv, but nol a suHieienl,
ewndition lor lonji- mid short-run market unhiiisedness/efnciency. (~oinlegration-based tests are tests
of long-run tendencies rather ihiin of period l>y-|HTiod e(.|uilibria (I atkler 8. (ioodwin. 1999), and
short-run inefiiciencies sfnenilK are considered lo present if la^t-d spot and futures priees (or
seasonal factors) belp explain mo\ements in the current spot price. I he significance oi' tbese la^ed
parameters implies thai incorporalino ibese in a forecasling model eould belp prediel future spol
and iiitures prices.



552 Haigh

change (LIFFE), thus providing a continuous series of spot and futures
prices, and one year of overlap.^

Due to problems of residual correlation introduced by overlapping
observation intervals (Cranger & Newbold, 1977), tbe futures price is
chosen at a forecast horizon equal to the observation interval. Therefore,
the futures price data for the current-month contract, which began trad-
ing in July 1988, comprises 131 nonovcrlapping observations. The futures
price corresponding to this contract is denoted r,|,. ,. The one-month
contract has a total of 129 observations, denoted F,\,_2, and the two-
month contract has a total of 90 observations, and is denoted Fju^. The
quarterly contract, which began trading in May 1985, yields 55 obser-
vations. Futures prices for tbe quarterly contract are denoted F, ,_4. For
all contracts, the spot price S,, is constructed as the average of the last
five index values at the end of the delivery month. The only exception is
the December contract, which uses the average of the last five days before
the twentieth of December."* For the current, one- and two-month con-
tracts, the last 20 observations were witbbeld from the cointegration anal-
ysis in order to conduct out-of-sample forecasting. All analysis conducted
is performed using logarithmic transformations.''

A test for the order of integration was performed on the level of each
of the spot and futures prices associated with each contract, and the first
difference of each of the series. Augmented Dickey-Fuller (1979, 1981)
test statistics are presented in Table I. The test statistics were undertaken
allowing for the presence of a time trend. Excluding the time trend yielded
qualitatively similar results, so the results are excluded to conserve space.
Results indicate that all time series are nonstationary, a necessary con-
dition for cointegration. When the tests are applied to the differenced
series, however, test statistics clearly reject the null hypothesis of unit
root.

MODEL ESTIMATION

An ECM was estimated for each contract using the maximum-likelihood
technique, as outlined by Jobansen and Juselius (1990). In eacb case,

''Due to the destruction of the Baltie Lixehange in April 1992. much of the futures exchange data
was lost. The author therefore thanks Clarkson Research Serviees for providing tbe daia back lo
1

Replacing tbe lasl index value wilb the average of the last five index values in the delivery mi>nth
was suggested by an anonymous reviewer. Ibe ci)ncept bebind using an avcnige of the last five days
is dune, aecording lo L i r iL , in order to prevent market manipulation. Beginning wilb the November
I999eontracl montb. the average of the last six index values in ihe delivery month has been adopted.

All analysis eondueted in this paper also was performed leaving data in the levels. As the results
obtained from the levels analysis were similar qualitatively to those using logarithmic transformations,
they are excluded to eonserve space. These results arc available from tbe author upon request.
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TABLE I

Augmented Dickey-Fuller (ADF) Tests for Order of Integration on FuUircs
Prices (F, _ „) and Average of the Last Five Index values (S',)

Test is on the estimated coefficient O^ from the following prototype model:

AX, = B,, + O,X,.i + S

Contract

Current
Ln (Fj, ,)
Ln (SJ

One Month
Ln {F,,.^)
Ln (SJ

Two Month
Ln (F,, 3)
Ln (S,)

Quarterly
Ln (F, ,)
Ln (S,)

N

111
111

109
109

70
70

55
55

K

2
2

2
2

3
3

2
2

HO: l ( l ) v s H./\: !(())
ADF

-2.911
-2.851

-2.867
- 2.757

-2.349
-1.690

-1.727
-2.522

HO: 1(2) vs HA: !(1)
ADF

-5,749
-5.670

-5.707
'5.762

-3.685
-4.765

-5.360
-4.046

Critical values are taken from Fuller (1976). They are -2.57(10%). -2.88'(5%), and -3.46(1%) Therefore, based on
these results are series are '(1). The optimal lag length [K] was based on the Akaike Information Criterion (1973). N
represenis the number of in-sample observations.

the estimation was restricted to one eointegrating vector. One lag length
was shown to be optimal for the current-month contract, two and quar-
terly contracts, whereas five lags were shown to be optimal lor the one-
month eontract based on the Akaike Information Criterion (AlC; Akaike,
1973). Each HCM also was estimated by including eleven montbly
dummy variables to aeeount for possible seasonality in the price series.
Wbile in each model some of the dummy variables were found to be
signifieant statistically, their inclusion did not change qualitatively the
sign, magnitude, and hy]5Otbesis test results, and so, to conserve space,
the long-run parameter results from the ECM estimation excluding the
dummy variables are presented.'^ The first ECM describes the relation-
ship between the futures and spot prices for the current contract. The
results in the first panel of Table II elearly illustrate tbat the null bypotb-
esis of no eointegrating relationsbip, i.e., r ^ 0, is rejected at the I % level
using botb ^m^s ^"^ t̂raee Statistics. Tbe hypotbesis tbat r ^ 1 is not
rejected, bowever. Tbese test results clearly indicate tbat the futures and

' "Such LI result suji^ests thai tbere miiy be sKorl-run inefficiencies in tbe ttitures m^irket tbal may

bf exploited by incorporalinj; seiisoniility into lime series forecasts, wbicb is undcrLiken later in tbis

paper. Denning et al. (1994) also found evidence of seasonality.
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Test Statistic

125.25

7,53

38,86
10,04

39.62
4.00

60.04

7.81

Hypothesis

r= 0

r = 0

r = 0

r = 0

TABLE II

Johansen Cointegration Tests

X

9y% Critical Valiw Test Statistic Hypothesis 9

Current-Month Contract (/<- 1)
19.19 117.72 r = 0
11.65 7.53 r = 1

One-Monlh Contract (k = 5)

19.19 28.81 r = 0
11.65 10.04 r = 1

Two-Montti Contract (fc = 1)

19.19 35.62 r = 0
11,65 4.00 r= 1

Quarterly Contract (/( = 1)

19.19 52.23 r = 0
11.65 7.81 r = 1

'9^:4 Critical Value

14,90

8.18

14.90
8.18

14.90

8.18

14.90
8.18

Because Ihere are two series, the number of stochastic trends between the spot and futures prices \s2 ~ r. wiiere /-denotes
the number ot cointegraiing relations. 0 or 1. Each cointegrating vector is normalized with respect lo the cash price, S,.
Tests are on eigenvalues with the n matrix. The ?..,,„,. statistic isNC^l,., ln(1 - /,)), where X, are ordered (largest ot smallest)
eigenvalues on n, and the ?...,„,. statistic is N(^ - /.,.,). Critical values for the V , . and I,,,,,., statistics are from Osterwald-
Lenum (1992) Residuals behave as white ncise using lagrange multiplier statistics. The null hypothesis of no ARCH effects
IS net rejected for each model. The optimal lag length (;<) is based on the Akafke Information Criterion (1973),

spot prices associated with the current contract (F,,_] and S,) are indeed
cointcgrated. The estimated coeffieients for the current-month contract
are:

AF,, 0.993 ().96S 0.194
12.249) (12.249} (12.249)

0.120 0.116 0.023
(-0.986) (0.986) (0.986)

All figures in parenthesis represent lvalues associated with parameter
estimates. The n or ap' matri.x is factored as:

a/i' =
.965

.116
1.029 1.000 0.201

and the corresponding long-run equilihrium between BIFFEX futures
and spot prices is represented by p' ^ ( - 1.029 -I- 1.00 + 0.201). Per-
turbations in this equihhrium relationship then are represented as :, ^
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TABLE III

Tests of Weak Exogcneity of Spot and hiiturcs Prices*

Cnntract

Current
One-month
Two-month
Quarterly

H,y.

a, =
OLf =

" F =

0
0
0
0

x'(n

89.23
18.29
22.18
44.40

p valiw

0.000
0 000
0.000
0.000

^

o,,.
= 0
= 0
= 0
= 0

- / 1 1

0 93
0.92
0.00
2.54

p value

0 33
0.34
0.97
0.11

•Tests are based on the following. 7"= W(ln(1 - >,„) - ln{1 - ).,,), where >.„ is the eigenvalue calculated with the restriction
and >.|, the eigenvalue calculated without the restriction

ln(S,) - l.()29ln(/',|,_ i) + 0.201, whert'r, represcrtts stationary devia-
tions in the long-run equilibrium between tbe two sets ol prices.

The loading matrix, a, is the measure of the average speed of eon-
vergenee towards the long-run equilibrium and plays a crucial role in
analyzing how eaeh of the price series will respond to deviations from tbe
long-run equilibrium relationsbip. The larger the value ol a, the laster
tbe speed of adjustment. The null hypothesis of weak exogeneity is a
hypothesis about tbe rows of a wben tbe parameters of interest are the
long-run parameters a and p. Tbe nul! hyjiothesis for weak exogcneity for
a price series is: H^y. Uj — 0, against the alternative H^: a; 9^ 0. The test
statistic is sbown hy Johansen (1991) to be distributed asymptotically as
a X" statistic. Tests for weak exogeneity are presented in Table 111. The
first row corresponds to tests related to tbe eurrent-montb eontraet. Tbe
bypotbesis tbat tbe BIFFEX futures price is weakly exogenous witb re-
spect to the long-run equilibrium is rejeeted strongly. Weak exogeneity is
not rejected for tbe spot price, implying tbat tbe spot price is not affected
by transitory perturbations in tbe long-run relationship. Consequently,
when the spot and futures prices fall out of their long-run equilibriutn
relationsbip (wben they fall off of the line represented by p' alxne). it is
tbe futures market tbat adjusts to restore tbe equilibrium. Ibis is an
especially intuitively pleasing result, given tbat it is mucb more difficult
to trade eacb of the routes comprising the index than it is to trade the
actual BIFFEX freigbt futures contract.

Tberefore, in tbe case of tbe eurrent-montb contract, tbe futures
price responds tbrougb the a vector (.965), such that when tbe spot price
is too bigb in realtion to tbe futures price in period t, tbe futures price
will adjust (quickly) in period t + I. As noted by tbe insignificance of tbe
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TABLE IV

Testing Restrictions on tbe Cointegrating Relationsbips

Contract

Current
One-Month
Two-Month
Quarterly

0.201
0.613
0.769
1.061

1.029
1.086
1.110
1.150

HO:

0.98
1.01
0.40
2,70

p Value

0.32
0.32
0.53
0.10

HO:

s, - /

1.06
1.06
0.43
2.74

p Value

0.30
0.30
0.51
0.10

HO:

^0 = 0
S, - /

4.18
3.70
1.77
2.85

p Value

0.12
0.16
0.41
0.24

The statistics tor testing the individual hypothesis have a x"̂  distribution with one degree ot freedom, whereas the joint
hypothesis has a %' distribution with Iwo degrees of freedom.

speed-of-adjustment parameter associated witb the spot market, the spot
price does not respond to shoeks in the long-run relationship.

Long-run unbiasedness, and hence efficiency, also can be tested
witbin the long-run cointegrating vector, p. As previously pointed out, the
hypothesis that tbe futures price is an unbiasedpredictor of tbespot price
is a joint bypotbesis tbat markets are efficient and tbat tbere Is no risk
premium. In tbe context that unbiasedness is not rejected, unbiasedness
and market efficiency can be regarded as synonymous. Table IV illustrates
tbat the parameter values are very close to their tbeoretically correct val-
ues. So — 0 and 5| — I, and tbat eaeb individual test statistic confirms
the restrietions. Moreover, the joint test, distributed as a %' statistic with
two degrees of freedom, illustrate that the null hypothesis of unbiased-
ness eannot be rejected at tbe \% level of significance. Tberefore, the
results indicate that for the eurrent-montb contract, tbe futures eontraet
is an unbiased long-run predictor of tbe spot price. Tbis evidence sup-
ports tbe long-run unbiasedness bypotbesis, and bence market efficiency
witb no risk premium.

The second ECM describes tbe relationsbip between tbe futures and
spot prices for tbe one-montb contract. Tbe results in tbe second panel
of Table II clearly illustrate that the null hypothesis of no cointegrating
relationship, i.e., r — 0, is rejected at tbe 1% level using botb X,,,̂ ^ and
Xir;,̂ ,. statisties and tbat tbe hypothesis that r = 1 is not rejeeted using
the A.,f.â .g statistie. These test results clearly indicate that the spot and
futures prices assoeiatcd with the one-month contract (S, and F,],.,) are
cointcgrated. The estimated coefficients for tbe one-montb contract are:
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AF,

AS,

-1-

—

0.163 -C).192
.502)

0.304 -0.124
_(1.941)(-0.693)_

'0.186 0.052
(1.792) (0.466)

0.325 -0.190
_(2.227)(-1.206)_

AF1 -

ZAi^f 1

A F , _ 2 , . 4

AS,_,

" -0.015 -0.178 "
{-0.182)(-1.749)

0.128 -0.233
_ (1.095) {-1.630)_

0.013 - 0 . 1 7 6 "
(0.190) (-1.883)

-0.279 -0.126
_(-2.807)(-0.960)_

"AF,_, ,_s"

AS,_^

"AF,.4|,..f,"

_ AS,_4 ___

-0.650 0.598 0.367 '
(-5.672)(5.672)(5.672)

( -

0. 88 0.173 t).1O6

~F,|,_?

1

and tbe corresponding 71 matrix is factored as:

.598

.173
1-1.086 1.000 0.613].

Tbe one-month contraet's long-run equilibrium between BIFFEX futures
prices and tbe spot priee is represented by 3' — (— 1.086 -I- 1.00 +
0.61 3) and perturbations in tbis equilibrium relationsbip are represented
as 2, = in(Sf) — 1.086ln(F,|,_2) + 0.61 3. Tests for weak exogeneity also
are undertaken for tbe one-montb contract, and tbese results are pre-
sented on tbe second row of Table III. The hypothesis that the BIFFEX
futures price is weakly exogenous with respect to the long-run equilibrium
is rejected strongly, wbile weak exogeneity is not rejected for tbe spot
price. Again, tbis implies that the spot price is not affected by transitory
departures from tbe long-run relationsbip. and tbat tbe futures market
adjusts to restore the long-run equilibrium relationship. Unbiasedness
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and efficiency are tested witbin tbe long-run cointegrating vector, P for
the one month current. Individual test statisties in Table IV confirm tbe
restrictions necessary to prove the existence of long-run unbiasedness
(effieieney). Ibe evidence again supports tbe long-run unbiasedness by-
pothesis, and hence market elfieiency with no risk premium lor the one-
month eontraet.

Ibe magnitude and significance of several of the coefficients pre-
sented in tbe F matrices (sbort-run parameter matrices) lor tbe one-
montb contract suggest tbat tbe spot and futures markets are t|uite re-
sponsive to lagged ebanges in botb markets. Tbis suggests tbat tbere
could be sbort-run ineffieiencies in tbe markets tbat may be exploited by
utilizing the lagged relationship in a forecasting setting (see section on
forecasting below).

Ibe next hCM deseribes tbe relationsbip between tbe futures and
spot prices for tbe two-montb contract. Results in the third panel of Table
II again illustrate tbat tbe null bypothesis of no cointegrating relationship,
i.e., r — 0, is rejected at tbe 1% level, and tbat tbe bypotbesis that r —
I is not rejected. Tbis implies, Hke tbe previous two contracts, that the
spot and iutures prices associated with the two-month eontraet (S, and
fit-i) are cointegratcd. The estimated coefficients for the two-month
contract are:

AF.M - 3

L AS, J

and the corresponding TU matrix is:

-0 .295 0.266 0.204
(-5 .61 l)(5.610(5.611)

-0.003 (0.003) 0.002
(-O.O37)(O.O37)(O.O37)

- 4

afV -
.266

.003
- 1.1 10 1.000 0.769].

The two-month contracts long run is represented by P' — ( — 1.1 10 +
1.00 + 0.769) and perturbations in tbis equilibrium relationsbip are rep-
resented a s - , - In(St) - l.llOin(F,|, ,) + 0.769. Tests for weak exo-
geneity also are undertaken for the two-month contract, and these results
are presented on the third row of lable III. These results suggest tbat the
BIFFEX futures price is not weakly exogenous with respect to the long-
run equilibrium, hut weak exogeneity is not rejected for tbe spot priee.
Tests for unbiasedness and efficiency also are undertaken for tbe two-
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FIGURE 1
Volume ofTrading by Contract Month: 1992-1998.

month current. Individual test statisties, again reported in Table IV, sup-
port the restrietions neeessary to prove the existenee of long-run unbi-
asedness (efficiency) for tbe two- montb contract.

Tbe last ECM to be estimated is for tbe quarterly contract. Even
tbougb tbis contract is quite 'distant, it is still a popular eontraet used
for bedging by traders, as represented by its relatively large sbare of vol-
ume for tbe BUT EX eontraet (see lig. 1). Tbe results in tbe last section
of faille II illustrate tbat S, and / ,,_ 4 associated witb tbe quarterly montb
eontraet also are cointcgrated, and that the estimated coeffieients for this
contract are:

-0.769 0.669 0.710 ~|fF,,, =,
-9.38I)(9.381)(9.38I)

-0.211 0.183 0.194
AS, J L(-'•7O2)(1.7O2)( 1.702)

The corresponding K matrix for the quarterly contract is factored as:

.669
afi' -

.183
[ - 1.150 1.000 1.061],

and the quarterly contracts long-run representation is given hy
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(—1.150+ 1.00+ 1.061). Temporary disturbances in this equilibrium
relationsbip are represented as 2t = ln(S,) — 1.150ln(F,) + 1.061.

Tests for weak exogeneity for tbe quarterly contract are displayed in
tbe last line of Table III. Tbe bypotbesis tbat the BIFFEX futures price
is weakly exogenous with respect to the long-run equilihrium is strongly
rejected once again, as with all other eontraets. Weak exogeneity is not
rejected for the spot price, implying that tbe spot price is not affected by
transitory perturbations in tbe long-run relationsbip. Consequently, like
all otber contracts studied bere, wben tbe spot and futures prices fall out
of tbeir long-run equilibrium relationsbip, it is tbe futures market tbat
adjusts to restore the equilibrium. Therefore, in the case of the quarterly
month contract, the futures price responds through the a vector (.669),
so that when the spot price is too high in relation to the futures price in
period t. the futures price will adjust in period ( + I. Once again, as
noted by tbe insignificance of tbe speed-of-adjustment parameter asso-
ciated witb tbe spot market, tbe spot price does not respond to shocks in
tbe long-run relationsbip.

Table IV illustrates tbat tbe parameter values for tbe quarterly con-
tract are very close to tbeir tbeoretically correct values, 60 — 0 and 61 —
1, and that each individual test statistic once again confirms the restric-
tions. Moreover, the joint test illustrates tbat tbe null bypotbesis cannot
be rejeeted at tbe 1% level of significance for long-run unbiasedness (and
bence efficiency). Tberefore, tbe results indicate that, for the quarterly
month eontraet, the futures contract is an unbiased long-run predictor
of tbe spot price. This evidence supports tbe unbiasedness bypotbesis,
and bence market efficiency with no risk premium. Tbese results strongly
contradict tbe results presented by Kavussanos and Nomikos (1 999), wbo
report the quarterly Bill EX eontraet to be long-term biased.'^

CHANGES IN THE INDEX, STABILITY OF THE
COINTEGRATING RELATIONSHIP, VOLUME,
AND FFA'S

Because freigbt services differ in terms of size, gear, fuel efficiency, cargo,
destination, dates, and so fortb, and in a serviee market like tbe freigbt

'''In ihoir paper, the iiulhors only use 3.̂  obsi'r\iULons for ihe quarlcrly conlract (beginning July
198S). Tht' relatively small number of observations seems tu have driven tbeir results oliindinglong-
lerm biasedness. and henee ibe motivation hehind much of ibe paper. Ihe quarterly eontraet v\as,
however, ibe first conlraet to be traded at the BIFFRX. and data is available haek to the inception
day—May 1985. Tberefore, in tbis paper, all observations are utilized, ereating a more-stable sample
si/e of 5$ observations. Tbe more-stahle results found in this paper suggest that it is unv^ise to jump
to tbe conelusion tbal a lutures market is biased when basing the results on an ineomplete. and
rather small, sample si/e.
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market where there exists no standard uniform unit, the only possible
option was to develop an index in order to trade freigbt futures contracts.
In its inception montb. May 1985. tbe index (BFI) was comprised of
tbirteen routes. However, beeause tbe spot freigbt market is cbanging
continuously, previously important voyages became irrelevant or subjeet
to long-term contracts. New voyages also bave become more important.
Therefore, as the index was designed to reflect correctly tbe freigbt mar-
ket, its composition bad been updated regularly. In fact, since its incep-
tion day, tbe BFI had undergone 13 major refinements. In INovemher
1999, the BFI stood at I I different routes (see Appendix). Tbe major
reason for changes in tbe index, prompted by LIFFE, was to attract trad-
ing activity in tbe contract brought about by greater bedging activity.
Since tbe various segments of tbe dry-bulk cargo market may move some-
wbat independently, tbe index seemed to bave failed to reflect accurately
tbe market condition on ligbtly weigbted routes, and so the hedging ef-
fectiveness was reduced. Therefore, the index, over time, has become
defined more narrowly and the weightings of eaeh of the routes has
changed, with the intention that it hecome a more-accurate bedging in-
strument for tbe more important routes.

The numerous changes in the index over time suggest that the re-
lationship between the index and the futures price has changed overtime.
Tberefore, to test this hypothesis of a stable cointegrating vector, an ex-
amination of tbe relationsbip between tbe index and futures prices over
time is undertaken for tbe eurrent-montb contract. In order to estimate
tbe stability of cointegration over time, eq. (3) was estimated recursively
using a moving 50-montb estimation period, beginning witb tbe first
montb of trading (July 1988) for tbe eurrent-montb eontraet. Figure 2
illustrates tbe time series of trace statistics and the critical values for
testing for the existence of a cointegrating relationship. As can be seen
from the figure, at every date, tbe null bypotbesis of no cointegration is
rejected strongly. Moreover, tbe time-series plot of tbe trace statistic il-
lustrates tbat tbe long-run relationsbip between tbe futures and spot
priees (index) indeed bas become stronger over time (the trace statistics
increases)—likely the result of a narrowing in the index value.''*

Despite the apparent strengthening of tbe relationsbip between tbe
spot and futures priees over time in tbe BIFFEX freigbt futures market,
tbe level of trading activity has remained very low in this unique market.
Figure 3 illustrates the yearly volume of futures (not options) that have

Sucb stability tests also were undertaken tor tbe one-and two-montb contracts. Results also suggest
evidence of a stable cointegrating relationship, but as ibe current montb yielded the most amount
of useable observations, the results presented bere focus on tbis contract.
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FIGURE 2
Trace Tests for r = 0 and r = 1 for CUirrent-Montli l'litiLres C'ontract;
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FIGURE 3
Volume ofTrading by All Contracts: May l98S-Jiine 1999.
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been traded sinee tbe inception date of May 1985, and illustrates tbe
ratber low levels oF trading activity. The consequent decrease in volume
in futures contracts has coincided with an explosive growth in freight
forward agreements, heginning in 1992.'^ The IIAs are tailor-made
hedges between two principals wbo have different views of tbe market
witb a need to bedge a forward commitment. Fbese agreements offer tbe
opportunity of trading individual routes Irom tiie index for virtually any
time period, offering a more accurate bedging meebanism. Interestingly,
market participants attribute tbe decrease in \olume in tbe futures market
to be assoeiated partially with tbe grovvtb in hedging activity with the
forward contracts, not with inefficieneies associated with tbe BIFFEX
freigbt futures contract.'^ Tbis contradicts previous explanations by Ka-
vussanos and Nomikos (1999), who attributed the lack of volume in the
BIFFEX with their apparent finding ol long-run unbiasedness in tbe con-
tract. In fact, tbe results sbown in ibis paper illustrate tbat developments
in tbe freigbt index seem to bave made tbe cointegrating relationsbip
much stronger, and benee more efficient, tbus making tbe freigbt futures
eontraet a more efficient hedging mechanism lor traders on certain
routes.

In November 1999, tbe BFI was replaced witb tbe Baltic Panamax
Index (BPI). representing just 7 Panamax routes (see Appendix), witb tbe
intention tbat it will prove to be a more narrowly defined index, wbieh,
it is hoped, will attract greater bedging interest. Results sbown in tbis
paper suggest tbat sucb a narrowing of tbe index (by adopting tbe fJPI)
sbould strengtben the relationship between the spot and futures markets,
thus making it a more viable bedging mechanism for traders on routes
tbat comprise tbe BPI. Moreover, because of the switch to tbe BPI, fur-
ther trading activity is e.vpeeted to be induced, brougbt about by increased
arbitrage trading activity between the BIFFEX futures markets and tbe
growing forward markets. To date, tbe major focus of trading FFAs bas
been confined to four major routes: Routes lA, 2, 2A, and 7. Eaeb of
these routes currently is correlated highly with the freight futures con-
tract, with correlation coefficients of 0.953, 0.952, 0.967. and 0.879.
respectively. The narrowing of the index is expected to enable traders to
ereate a forward value of tbe BPI using forward contracts witb more ease
and tbus enable traders to isolate more easily discrepancies between tbe

"• I he actual volume ol" forward eontracts traded b\ shifi-brokfrs is eonHdential. and is tlierel'orc not
presented in tbis paper. However, interested readers may contact tbe author for further specilic
information re^ardin^ tbe growtb of the forv\ard market,
"1 am jiratelul to an anonymous reviewer for questioning; tbe linkbetvvcen market unbiasedness and

lack ot volume. I also am grateful to Ian Dudden of LIFFt and Andy James of Clarkson Research
Ser\iees lor useful discussions on this issue.
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forward and futures markets (wbicb is nothing more tban a futures-based
value of tbe BPI), thus invoking more arbitrage activity hetween the for-
ward and futures markets. Moreover, forward traders focusing on a major
route will have the ability to offset their risk in tbe futures market if
necessary, as tbe correlation between a particular route and the futures
price is likely to further strengtben witb tbe narrowing of the index.''

INCORPORATING LONG RUN
COINTEGRATING INFORMATION IN
FORECASTING

To date, there have been several studies that have attempted to forecast
freight priees. For instance. Cullinane (1992) used a Box-Jenkins model
of the BFI to foreeast freight prices. Results indicated that such models
fail at long-range forecasting. Chang and Chang (1996) used time-series
models to predict the spot market. They concluded that the BIFFEX fu-
tures market can predict future fright prices successfully at one-montb,
but forecasting performance signifieantly decreases beyond tbis borizon.
Denning et al. (1994) also used time-series analysis to predict future
index values, and presented a predictive nonlinear equation tbat appears
to be able to predict future index values. Veenstra and Franses (1997)
utilized a VAR to belp forecast montbly future freigbt rates, incorporating
the cointegrating relationship found between six freigbt prices for differ-
ent routes. Tbey discovered that such a model did not improve the ac-
curacy of short- or long-term forecasts of future freight values and attrib-
uted tbe failure of tbeir forecasting models to tbe general stocbastic
nature of Freight priees. Finally, Kavussanos and Nomikos (1999) used
daily data to forecast future freigbt spot prices, using time-series models
tbat incorporated cointegrating information. Their study found that fu-
tures prices outperform all time-series models with the exception of a
one-month forecast, which is outperformed by an ECM. This study fol-
lows tbe approacb of otber non-BTFFEX-related studies by Wabab and
Easbgari (1993), Bessler and Covey (199 I). and Gbosb (I 993), who also
used daily data and incorporated cointegrating relationships to help fore-
east future spot prices.

While most of tbese studies found tbat error-correction models out-
perform otber time-series models, tbey all used daily futures prices tbat
had a decreasing time to maturity. Since futures prices and cash prices

I am grateful to tbe journal editor for suggesting this, and Pbillipe Van den Abeele of Clarkson
Researeh Services, Ian Dudden of I.IFKI:, and Ncill Kennedy of the Baltic txcbange for eonHrming
tbis possibility.
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sbould converge at expiration of tbe contract, tbe differential between
tbe two price series also must be decreasing to zero. As sueb. Brenner
and Kroner (1995) suggested tbat the differential is expected to be non-
stationary, and so an appropriate cointegrating relationsbip captured in
tbe ECM would involve not only tbe spot and futures prices, but also tbe
differential between tbe two. It is for this reason tbat they suggested
modeling the spot and futures price series that have a fixed time to ma-
turity (as was done tbrougbout tbis current paper). Therefore to maintain
consistency throughout tbis paper, tbe forecasts bere are based on a
montbly horizon.

For each contract, a model was estimated over the appropriate in-
sample time frame, and each model then was used to forecast the next
out-of-sample data point, starting with October 1997. Eacb model then
was moved abead one data point, reestimated and tben reforecasted. Tbis
procedure was repeated 20 times, making available a total of twenty out-
of-sample forecasts for tbe current, one-month, and two-month eon-
tracts, ending with a forecast of the May 1999 spot price.

In order to compare the performance of tbe ECM, a comparison is
made to tbe forecasting performance of a VAR (difO, which is equivalent
to using an ECM but imposingr = 0 (the number of cointegrating vectors
set equal to zero). Also, as a further means of comparison, a VAR (levels)
is estimated. The forecastability of tbe current futures price also was
included in tbe analysis. I or tbe futures market foreeast, using tbe most
recent futures price implies a random-walk model, wbereas including tbe
futures price as a means of predicting tbe future spot rate enables one to
isolate tbe effectiveness of simply using tbe futures price as a forecaster
compared to otber models. AH time-series models were estimated witb
tbe inelusion of 1 I seasonal dummy variables to account for seasonality,
and in tbe case of tbe one-montb eontraet. lagged spot and futures priees
were included in the model to account for possible sbort-run
inefficiencies.

Forecast performanee is evaluated using eon\entional metbods, in-
cluding Mean Squared Error (ME), Mean Absolute Error (MAE) {mea-
suring tbe absolute deviation of tbe forecasted price from tbe actual
value), and Root Mean Squared Error (RMSE) (wbicb takes tbe average
deviation of tbe forecasted value to the actual wbilc penalizing larger
errors more tban smaller ones).

Table V reports tbe foreeast statistics for forecasting futures prices
for tbe three contracts (upper panel) and the forecast statistics For fore-
casting future spot prices (tbe average of tbe last 5 days of tbe index) in
tbe lower panel. I be upper panel (forecasting futures prices) illustrates



566 Haigh

Model

Futures
VAR (levels)
VAR (diff)
ECM

Futures
VAR (levels)
VAR (diff)
ECM

Futures
VAR (levels)
VAR (diff)
ECM

Futures
VAR (levels)
VAR (diff)

ECM

Futures
VAR (levels)
VAR (diff)
ECM

Futures
VAR (levels)

VAR (diff)
ECM

TABLE V

Forcasting Evaluation Statistics

Mean Absolute
Mean Error (ML) Error (MAE)

-0.017
-0.014
-0.021

0.009

-0.018
0.005

-0.006
-0.000

-0.015
0.003

-0.021
0.000

Forecasting Futures Prices
Current-Month Contract

0.088
0.045
0.084
0.044

One-Month Contract

0.092
0.044
0.047
0.045

Two-Month Contract

0.073
0.050
0.063
0.050

Forecasting Spot Prioes (Average of Last 5

-0.010
-0.040
-0.020
-0.017

-0.050
-0.050
-0.018
-0.017

-0.085
-0.033
-0.020
-0.014

Current-Month Contract

0.063
0 078
0.066
0.070

One-Month Contract

0.098
0.074
0.070
0.070

Two-Month Contract

0.131
0.074
0.066
0.068

Roitt-Mean-
Square Error iRMSE)

0.112
0.050
0.103
0.049

0.106
0.058
0.062
0.058

0.084
0.060
0.073
0.060

Days of Index)

0.077
0.092
0.084
0.086

0.115
0.099
0.092
0.092

0.151
0.092
0.086
0.087

20
20
20
20

20
20
20
20

20
20
20
20

20
20
20
20

20
20
20
20

20
20
20
20

Futures denotes the futures price associated with the particular contract month. VAR (levels) denotes a Vector Autoregres-
sive Model estimated in the levels, VAR (diff) denotes a Vector Autoregressive Model estimated in first differences, and
ECM denotes Error Correcfion Model (incorporating the long run cointegrating information).

tbat for eaeb contract, tbe ECM and tbe VAR (levels) outperform tbe
random-walk model and tbe VAR (difO model. In fact, performanee of
tbe ECM and VAR (levels) model are almost identical. Tbis is noted, for
example, by seeing that in all cases, the ME, MAE, and RMSE are lower
for the ECM for tbe current contract, and identical to tbe VAR (levels)
for tbe one- and two-montb contract borizons. I be result tbat tbe VAR
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(levels) and ECM perform similarly is consistent witb the theory of coin-
tegration, and is a result consistent witb tbat found by Bessler and Fuller
(1 993) and Lin and Tsay (1 996). Tbat is, accounting for tbe cointegrating
relationsbip in tbe lorecasting equation does not necessarily outperform
a VAR (levels). These results, and tbe results found in this paper, are
consistent with Engle and Granger (1987), who suggested that a VAR
(levels) contains all cointegration information, at least asymptotieally. I u-
tures prices do resjiond to temporary deviations in the long-run equilib-
rium relationsbip (to perturbations in p, because a^ 7̂  0) and so, forecasts
of futures prices accounting for a^ ¥" 0 will be better than any foreeast
from a VAR (diff) (which sets ap - 0).

For the current contract, the futures price appears to be tbe best
forecaster of tbe eurrent-montb spot price compared to all models. How-
ever, the ability of tbe futures price to predict accurately future spot rates
beyond a montb borizon decreases. Tbis result is entirely consistent witb
results of Cbang and C'hang (1996), wbo also found tbat the forecasting
ability of tbe RII FEX freigbt lutures contract dramatically declines be-
yond a one-montb bori/on. Similar results were found by Ma (1989), wbo
found tbat tbe forecasting ability of tbe futures price tended to decrease
tbe longer the time horizon. Beyond the current-month horizon, all time-
series models appear to outperform the futures price as more accurate
predictors ol future spot rates. In particular, the one- and tuo-montb
contracts are shown, in general, to be e.xplained best (or at least equally
well) by a VAR in first differences ratber tban using eitber tbe Futures
price, a VAR (levels), or an ECM model. Sucb a result confirms the pre-
vious cointegration results that suggest that the spot freigbt rate does not
apj)ear to adjust to perturbations in tbe cointegrating relationsbips.
Tberefore, a model incorporating such information [like an ECM or a
VAR (levels)] likely is to be outperformed by a VAR in first differences in
explaining future spot prices, based on tbe I^MSE criterion.

Wbile tbe superior lorecasting performance of time-series models
may sound surprising on the surlaee, it is not entirely inconsistent v\ith
results previously found in tbe literature. For instance, Wabab and Easb-
gari (1993) used cointegration analysis to examine the long-run eointe-
grating relationship between stoek index and stock index futures prices
for tbe S&P-500 and the FT-100 share index. They illustrated that an
error-correction model of the prices resLilts in substantially lower mean
absolute foreeast errors in many cases compared to other models. Ghosh
(1993) undertook a similar apprt)ach by looking at S&P-SOO data and
found tbat forecasts from an error-correction model were more accurate
based on RMSE comparisons. Bessler and Covey (1991) also found a
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similar result when they incorporated cointegrating relationships between
slaugbter-cattle casb and futures prices.

CONCLUSION

This article applies the theor\' of cointegration to the BIEFEX freight
futures market using the most complete data set available. Results indi-
cate that tbe current, one, two, and quarterly contract futures prices are
unbiased and hence efficient estimators of future spot freight rates. The
implication is that traders can be assured that, in general, the current
futures price is likely to predict accurately future spot rates, without the
trader having to pay a risk premium for the privilege of trading the con-
tract. Results suggest that futures priees, rather than spot prices, respond
to perturbations in tbe long-run equilibrium. Sucb a result is intuitively
pleasing given tbat it is much more difficult to trade each of the routes
comprising the index than it is to trade the actual BIFEEX freight futures
contract.

Several changes in the index over its history suggest that the rela-
tionship between the index and the futures price has evolved over time.
Iherefore, to test the stability of the cointegrating vector between the
current-month futures contract price and the spot price (the average of
the index for the last five days of trading), an Error-Correetion Model was
estimated recursively using a SO-month estimation horizon. The results
suggest that the long-run relationship hetween the futures and spot prices
indeed has strengthened over time—a likely result of the narrowing of the
index, thus maldng it easier to predict. The deerease in the volume of
contracts traded is not to be attributed to inefficiencies witbin tbe con-
tract—but possibly to tbe growtb of tbe freigbt forward market.

Forecasting tbe futures price with an Error-Correction Model is
shown to outperform other models for all contract horizons, while fore-
casting the future spot freight rate using the actual futures price is shown
to outperform otber time-series models for the current-month contract.
The futures contract is found to be an inferior predictor of more distant
spot prices compared to time-series models. More distant contracts are
shown to be explained best by a VAR in first differenees rather than using
eitber the futures price or models incorporating long-run cointegration
information. Such a result confirms the cointegration results found in
this article. That is, the spot rate does not appear to adjust to perturba-
tions in the cointegrating relationsbips, and as sucb, a model incorporat-
ing sucb information [like an ECM or a VAR (levels)] likely is to be out-
performed by a VAR in first differences.
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Route

APPENDIX

Baltic Freight Index (BFI) Component Routes: May 1998

Commodity Weif-htingC/,)

1. U.S. Gulf-Rotterdam
1A. Transatlantic (Time charter)

2. U.S. Gulf-South Japan
2A. Skaw Passero-Japan/Taiwan (Time charter)

3. U.S. North Pacific-South Japan
3A. Transpacific (Time charter)

6. Hampton Roads-Rotterdam
7. U.S. West Coast-Japan (Time charter)
8. Tubarao-Rotterdam
9. Tubarao-Beilun

10. Richards Bay-Rotterdam

Grain, ore or ooal
Grain
Grain, ore or coal
Grain
Grain, ore or coal
Coal
Grain, coal, or petroleum coke
Iron ore
Iron ore
Coal

10%
10%
10%
10%
10%
10%

7.5%
10%

7,5%
7.5%
7.5%
100%

Baltic Panamax Index (BPI) Component Routes: Dee 1998
(The BPI succeeded the BFI with effect from the November 1999 delivery

month)

Route Comnwdity Weifihting (%)

1. U,S. Gulf-Rotterdam
1A, Transatlantic (Time charter)

2. US, Gulf-South Japan
2A. Skaw Passero-Japan/Taiwan (Time charter)

3. U.S. North Pacific-South Japan
3A. Transpacific (Time charter)

7, U.S. West Coast- Japan (Time charter)

Grain
Grain,
Grain
Grain,
Grain
Grain,
Grain,

ore or ooal

ore or coal

ore or coal
coal, or petroleum coke

10%
20%

12.5%
12.5%

10%
20%
15%

ioo%
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