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Introduction
The growing importance of palm oil in
the country's economy, in the world
trade and to the welfare of participants
in the sector requires a more stable
price. To reduce the price risk of the
producers/investors in the underlying
market, appropriate information re-
garding the future path of palm oil
price is essential. Therefore if produc-
ers and investors are in fact using only
futures prices as expected prices (other
than hedging and arbitraging) when
allocating resources, then an assess-
ment of the quality of the price is also
an important research issue. The uni-
fying theme is that futures market col-
lects, generates and synthesizes infor-
mation (about underlying cash assets),
which is instrumental in determining
the futures prices. Therefore the futures
price plays an important role in the
cash price discovery process when cash
market traders incorporate the futures
price in their decisions (Kawai, 1983,
Tumovsky, 1983, 1979). Hence the
greater the accuracy of the forecast
embodied in the futures price, the less
is the impact of "random noise" in cash
price determination and the smaller is
the price uncertainty to cash market
traders. Therefore studies on the in-
formational efficiency of futures mar-
kets have important implications for
the issue of whether economic re-
sources are being optimally allocated.
The role of information in futures
trading is an important ingredient in the
overall smooth functioning of com-
modity cash market. This study at-
tempts to investigate these issues em-
pirically

Materials and Methods
This study applies cointegration test to
ascertain the presence of stationarity in
the series examined. Cointegration test
Cordae and Ouliaris (1986), Nassir and
Ariff (1990) and Baillie and Bollerslev
(1989) argue that, in the presence of
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non-stationarity in many financial time
series data, the unit root test provides
unbiased and consistent results. For
theoretical and practical reasons, the
Dickey-Fuller test is applied to the
regression run. If two time series Xt
and Yt are both non-stationary in levels
but stationary in the first difference, it
is said that variables Xt and Yt are
integrated of order I that is I (l). If two
variables are integrated of order I,
denoted as I (1), their linear combina-
tions, Zt = Xt-aYt are generally also I
(1). However if there is an a, such as
that Zt is I (0), then Zt is integrated of
order 0 or stationary in level. If Zt is I
(0), then the linear combination of Xt
and Yt is stationary. It is said that the
two variables are co-integrated. Under
the cointegration methodology, the
maximum likelihood method is also
used to estimate the cointegration rela-
tionship between variables developed
by Johansen (1988).

By integrating the concepts of cointe-
gration and causality in the Granger
sense, it is possible to develop a model
that allows for the testing of the pres-
ence of both a short-term and a long-
term relationship between the vari-
ables. This model is known as the error
correction model (ECM) proposed by
Engle and Granger (1987) and is dis-
cussed in numerous papers. Key recent
references include Zapata and Ram-
baldi (1996) and Giannini and Mosconi
(1992).

Results and Discussion
The findings suggest that the futures
and spot price series are non-stationary
in level form. These results demon-
strate that the futures, spot price series
and open interest are integrated in the
first order [Le. I(l)]. The results using
the Johansen procedure show that 4-
month before the expiration, cointegra-
tion relation between spot and futures
is weak. The null hypotheses cannot be
rejected at 5 percent level where three-

month before expiration month to the
expiration month; the results show
strong cointegration relation between
spot and futures prices. During 1990-
1992 period, three-month before expi-
ration month to the expiration month,
the results show strong cointegration
relation between spot and futures
prices. But in previous period, four
month before there was a long run
relationship.

During 1993-1995 period, there are
some significant changes. These
changes reduce the reliability of futures
market as a forecasting tool for the
future path of the cash price. The re-
sults of Johansen test show that there is
no long run relationship between spot
and four-month and three-month and
even two-month ahead futures price.
Only expiration month contracts price
showed strong cointegration with spot
prices. For several reasons, this period
is very important. First, there is a fi-
nancial crisis during this period, sec-
ond, increasing importance of agricul-
tural commodity (especially palm oil
and rubber, largest foreign currency
earner). It is assumed that CPO futures
are a well-established derivative mar-
ket. Therefore financial crisis should
not destabilise the market and, if any,
then the correction process should be
quick and efficient. There is strong
long run relationship between spot and
four-month, three-month, two-month
ahead futures price and also with the
expiration month contracts price.

The error correction results implies
long run bi-directional informational
flow between the two markets during
the expiration month. Because of the
lower transaction costs in the futures
market, spot price adjustment to shocks
in the futures market should be
stronger than its own shocks. The ECM
explains, on average, 25.1 percent of
the variations in the spot price innova-
tion and only 3.3 percent of the varia-
tion in the futures price innovations.
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The relatively high R2 for the futures to
spot direction suggests that the futures
market playa leading role in incorpo-
rating new information.

In the case of short run adjustment,
only lagged futures price coefficients
are statistically significant (measured
by F-value of 65.32,41.83,2668, and
8.95). Whereas lagged spot price coef-
ficients are not statistically significant
either individually or jointly. It sug-
gests that most of adjustments in short
run comes from the futures market not
from spot market. It can be argued that
spot market, specially for the agricul-
tural commodity, is not centralised
whereas financial futures market is
well organised and centralised market.
At the same time, informational ex-
change in spot market is not highly
sophisticated. Therefore most of the
adjustments in the short run comes
from the futures market. In the finan-
cial market, both futures and its un-
derlying asset market are centralised
and well organised. Therefore, short
run adjustments occur instantaneously
in both markets.

For the period of 1990-1992, unidirec-
tional informational flow from futures
to spot from three month before the
expiration to expiration month is ob-
served. The cash and futures prices
start to converge in the final month of a
contract. In the ECM model, error term
on spot equation is not significant with
expected sign at least at 5 percent level
of significance, which is contrary to the
futures market theory. It implies long
run bi-directional informational flow
between the two markets during the
expiration month.
For the period of 1993-95, there ap-
peared to be lack of integration be-
tween spot and futures price except in
the expiration month. There are several
reasons, which may responsible for this
divergence. Strong industrial economy,
high return on financial market (i.e.
stock market, currency market) that
reduced the supply of arbitrage and
speculators in commodity futures mar-
ket, high uncertainty of palm oil price
in the world market might have caused
this divergence. Lack of integration
between spot and futures will reduce
the reliability of futures market.

Between 1996-1998 there were evi-
dencw to show strong long run unidi-
rectional causality from futures to spot
with an expected sign for spot and four

month before expiration futures price
series. For spot and three month before
expiration futures prices, the ECM
results show some surprises. The di-
rection of causality changed to spot to
futures. In the short run, spot market
also became dominant over the futures
market. R2 values also changed drasti-
cally. The ECM explains only 4.7 per-
cent of the variation in the spot price
change and 45.2 percent of the varia-
tion in the futures price change. This
directional change may be due to the
financial crisis. During the crisis, ring-
git value depreciated and subsequently
making palm oil to become cheaper in
the world market, which boosted its
exports. Consequently the demand in
the spot market increased because of
the short-term profit. But after the fixed
currency and capital control, the de-
mand and supply of CPO became sta-
ble. Subsequent results suggest that
market adjust quickly after the crisis.
All the error correction terms are sta-
tistically significant with expected sign
for spot and two-month and also expi-
ration month futures prices. It indicates
the bi-directional interaction between
spot and futures in the short run. In the
case of short run adjustment, this pe-
riod results showed a strong bi-
directional causality even four month
before the expiration. This period re-
sults showed some significant changes
in spot price behaviour in term of in-
formation role though futures price
showed strong information role. It may
be due to the financial crisis that makes
the spot market more volatile compare
to the normal economic condition.

Conclusions
In summary, in the futures market,
delivery and non-delivery month
played a crucial role for restoring equi-
librium. Therefore equilibrium situa-
tions are different for delivery and non-
delivery month contract. Therefore,
one of the important contributions of
this study is that it investigated the
informational efficiency by separating
the futures prices according to maturity
(delivery and non-delivery) life cycle.
In this case, we choose four months
ahead to expiration month prices series.
If futures price formation follows the
rational expectation, then information
will flow from futures to spot and not
the other way around.
As pointed out by Granger (1986), an
error correction model should produce

better short-run forecasts and will cer-
tainly produce long-run forecasts that
hold together in an economically
meaningful way. Therefore, if futures
prices become reliable proxies of ex-
pected cash prices, it will lead to the
spot price into equilibrium.

The results are generally consistent
with the assumption. That means, all
distant month error terms in spot equa-
tion are statistically significant for
three sub-samples (87-89, 90-92, 96-
98). It suggests that futures price
Granger cause the spot price by pro-
viding future information regarding the
expected CPO prices. The evidence is
therefore consistent with the important
price discovery role served by the fu-
tures market.

The results from the third sub-sample
(1993-1995) are not consistent with the
assumption. All the error term surpris-
ingly are insignificant except the ones
for expiration month. There is no
causal relation either from futures to
spot or spot to futures. It requires some
economic explanation why both mar-
kets became independent. The tremen-
dous increase in industrial output re-
duced the importance of agriculture
economy. Liberalisation of the econ-
omy further exposed the CPO market
open to tough competition from im-
ported edible oils. With high unccr-
tainty investors were not keen to invest
in the commodity market and therefore
market lost equilibrium. During this
period there are some important finan-
cial liberalisation strategy (innovation)
introduced in the country, which pro-
duced high return with low risk in the
financial market compared to the
commodity market. This might be an-
other important reason for divergence
between spot and futures, which re-
duced the informational role of futures
market.

Terminal month equilibrium indicates
the supply of arbitrage activity and
efficiency of this activity. If terminal
month equilibrium holds, then spread
will tends to be zero after adjustment Ol
transaction cost. In addition, all expec-
tation will converge into the terminal
month prices. Therefore, spot market
will play dominant role along with
futures to adjust each other. The results
are generally consistent with this as-
sumption. All error terms in both equa-
tions are statistically significant. There-
fore, spot and futures prices appear to
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be dependent on each other in terminal
month.

This study found that regional eco-
nomic crisis does not change CPO
futures market's microstructure. Only
the 3-month ahead price series (1996-
1998) shows that spot market surpris-
ingly became dominant over the futures
market whereas market adjusted
quickly after this period of financial
crisis. Therefore subsequent price se-
ries (2-month ahead futures and spot
price series) shows the dominant role
of futures market over the spot market.
Therefore, these findings support the
strength of the market microstructure
of a matured market.

Benefits from the study
The study provides an understanding of
the informational efficiency of the CPO
futures market. It also provides some
empirical evidence on the behaviour of
futures market, which is useful for
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policy analysis and further research on
this subject matter.
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