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Abstract

Ingtability of milkfish price often occurs in
Tawan, due to the factors of the seasond
production, the changes in market demand and
supply, and the efficiency of market information
tranamisson between fish makets. The
objectives of this dudy ae to andyze the
lead-lag rdationship of milkfish prices between
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veticdly- and horizontaly- related fish markets
and to evduate the performance of market
integration and pricing efficiency between
milkfish markets. The results shows that the
two-way lead-lag cointegrating price reationship
between milkfish wholesdle and retail prices.
Snce the fish wholesde market could not
completdly and quickly assmilae the retal
market information, the speed of wholesdle price
response to retall price changesisrelaively dow,
inducing the low pricing efficiency. The Tape
fish wholesale market with alargest trading share
appears to cause the greatest leadership impact
on the price formation of milkfish in the other
horizontadly-related fish wholesade markets both
in the long-run and short-run.
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Milkfish (Chanos chanos) is the most
ggnificant species in the Tawen traditiond
aquaculturd operation . In 1996, a tota of 12
thousand hectares of milkfish faming aress
accounted for 34% of finfish aguaculture.
About 82% of milkfish production was located
in the southwestern region of Taiwan including
Kaohsiung (41.9%) and Tainan (39.6%), but the
mgority of consumption was Spatiadly dispersed
in urban dities!"! Fish wholesale market becomes



the prima channd for milkfish wholesding from
producers to consumers. The fluctuating supply
of milkfish has often led to the price indability
within ayear throughout its market sysem. Main
factors contributed to this state of flux could be
the seasonal production, the changes in market
demand and supply, and the efficiency of market
information transmission between fish markets
The objective of this sudy isto andyze the
interdependent  behavior of lead-lag milkfish
price adjusments between verticdly-related
markets (from production to consumption) and
among five mgor horizontaly-related wholesde
markets. Moreover, the speed of price
adjusgment for evauaing the peformance of
market integration and pricing efficiency in
milkfish markets is discussed. Measurement of
the causd price linkages among dispersed
markets could provide better understanding of
the dynamics and efficency of arbitrage in
transmitting the market information and thereby
in market pricing in integrated spatially markets.

The 110 monthly observations (July 1989
to August 1998) on average wholesde price of
milkfish in the production region and average
retail price of milkfish in the consumption region
in Tawan are used for the andyss of the pricing
effidency in the verticd market sysem.? In
addition, milkfish prices of five mgor fish
wholesale markets (located in the cities of Taipe,
Tachung, Chiayi, Changhwa, and Hanchu) are
applied in the horizontal market system.™

Fird, the Dickey-Fuller (DF) test and the
Augmented Dickey-Fuller (ADF) test are
introduced to test the presence of unit roots in
series. 4 ¥ The null hypothesis of the DF test
istha b in equation (1) is equd to unity and
hence x; follows arandom walk.
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By subtracting x,., from each side, equation (1)
can be rewritten asin (2):

X=X =a+bX - X+ m
X, =a+(b- D)x.,+m
DX, =a+gx.,+m
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where D isthefird difference of x, and g
is equad to (b-1). g will be zero if X
follows a random walk. On the other hand, g
will be negaive and sgnificantly different from
zeroif x; is Stationary. The ADF test provides
a smple generdization of the DF test to dlow
for the possibility of higher order autoregressions
as follows in (3), where n is the large enough

number of lagged difference so that the error
term, e, isawhite noise process.

n
D(t:a+gxt-1+ié-lgD(t-i+et ©)

According to the DF and ADF unit-root
tedts, the levels of price series for dl markets
concerned are nondationary with the presence
of a unit root and the null hypothesis is rejected
a the 1% leve of sgnificance for dl price series
in ther fird differences. This indicates tha
dationarity is atained for dl price series after
firg differencing.

A bivariate cointegration gpproach using
the Engle-Granger two-stage procedure is
further applied.® The first stage begins with the
edimation of paameters of the long-run
cointegrating regression on the levd of milkfish
price series in market i and j by the ordinary
least squares asin equation (4):
Pl =aj +alR) +el

(4)

where a{j represents  shifting effects such as
marketing margins to capture an ad valorem
markup between two price series in (4); a!
represents the relative degree of the price
change of Hi in market i resulting from the
price change of B in market j ; and €
represents the resdua error terms, deviating
from the long-run equilibrium vaue in time t. If
el is sationary, the linear combination of two



price series is sad to be cointegrated. When
price transmissons between spatid markets are
performed efficiently, a!! will tend to approach
unity and follow the Law of One Pricel”

If the ddic long-run cointegration
regression is vdid, the dynamic error correction
model (ECM) can ke the form of regressng
prices seriesin ther firgt differences asin (5):1®

5 = b+ b bl
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where &, is one period lagged values of the
eror terms in (5) and is so-cdled the error
correction terms of which coefficients bl
represents the speed of dynamic price
adjusments of the two price series from their
long-run cointegrating relationship in the previous
period. bl messures the magnitude of the

short-run price transmission. gngEPti_k and
k=1

q .. .
af/ R}, represent the autoregressive (AR)
=1

components of CP' and [P/, respectively,
which are added in (5) in order to ensure that
the residud error tems, i and nd', are

white noises. Findly, Empirical Econometric
Modelling Using PcGive 9.0 for Windows is
used for the estimation of the study.™®
(a) The vertical market system

The results shows the two-way lead-lag
cointegrating  price  reaionsip  between
wholesale and retall prices of milkfish in Tawan.
Paticularly, the retail market could quickly
assmilate consuming market Sgnals and leed to
more influences on the pricing formation at the
wholesdle market in the long-run (108% impact)
and the short-run (87%) with a higher error
correction factor of 25.4%. In contrast, the
speed of wholesde response to retal price
changes is reatvedy dow in both long-run
(77.2%) and short-run (59.9%). It suggests that
the wholesde market structure could be less

comptitive and thus may induce price stickiness
and dow response to retall price changes.
Futheemore, a1ty  remaning  long-run
disequilibrium will be diminated by an eror
correction factor of only 19.0%.

(b) The horizontal market system

The results obvioudy show that a one unit
change in the milkfish price of Tapa fish
wholesde market located in a biggest urban city
in Tawan leads to an rddivey higher
percentage change in the milkfish prices of other
four horizontally-related wholesdle  markets
concerned in the study. The contemporaneous
milkfish price change Sgnificantly ranges from
101% to 115% in the long-run and from 94% to
107% in the short-run. Such results are in
accordance with a priori exception that Taipe
fish market having a largest market share of
wholesding trade in average is expected to have
the srong impact on the price formation in the
other fish market with a rdatively smal market
share.

On the other hand, Taichung, Changhwa
and Chiayi as a regiond trading bloc such that
the symmetric nature of price responses is found
among these three markets in the long-run and
the degree of price impact from one market to
the other market, indicated by a!, tends to

gpproach to one. The results suggest that with
the condderation of maket places, the
coefficients of price transmisson between
markets ae extrendy same in dterndive
direction, leading to the higher degree of price
cointegration. In particular, the phenomenon of
this price cointegrating relaionship can be found
between Taichung and Changhwa both in the
long-run and short-run. Consequently, their error
terems gpat from the long-run equilibrium is
corrected by areatively greater factor indicated

by b, 45.0% and 45.8%. It suggests that

market information between these two markets
can be more dynamic and the speed of dynamic
price adjusments between from the long-run
equilibrium relationship is the previous period is
more rapid, thus aso indicating a fast price
response in the short-run.



The objective of this study is achieved. The

preliminary result was presented at The 42™

Austrlain

Agricultural and  Resource

Economics Society Conference, Universty of
New England, Armidale, New South Wales,
Augtrdial™®
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