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ABSTRACT

The purpose of this research is to explore the influence of price fluctuation in the international grain market
on fish feedstuff and on the local price of milkfish by constructing the DCC-GARCH model through an empirical
research method based on setting the price of soybean flour and the local price of milkfish as the main variants. As
shown in the statistical result, it is found that the price fluctuation in the international grain market exerts a
positive direct and indirect passing effect on the raw material price of feedstuff and the local price of milkfish,
while a bi-directional passing effect occurs between the price of milkfish and the price of soybean flour. As for the
price fluctuation, there is both a short- and long-term impact between the price of milkfish and soybean flour.
Their earlier price will result in a marked influence on their current price in which a bi-directional passing effect
will take place as well.

Keywords: International grain market, price of soybean flour, local price of milkfish, price passing effect

INTRODUCTION

As the swell of the global population continuesmdads from various social aspects are increasingly
soaring. As a sea girt marine state, aquaculturgainvan is an important industry and is distingeidhin
the international community. Milkfish, which is watl raised in the Asia-Pacific area, is a very imtpaot
kind of fish in Taiwan because both its cultureaaemd output top the ranks in Taiwan. The multigtion
and fry-breeding, cultivation, spawn, fecundatioaising, and nurturance of milkfish can be achieved
ectogenetically in Taiwan.

On the breeding cost of milkfish, it is producededitly using feedstuff, fry, water, and electngitn
which feedstuff takes a bigger proportion, accomgtfor about 49% of the cost. Therefore, the plte
feedstuff directly influences the price of milkfisMainly imported raw materials of fish feedstuffea
made from fish meal, soybean flour, cornmeal blehdath husk, fish oil, and other nutrients in which
soybean flour is the higher additive in feedstufience, the price of soybean flour in the internadio
grain market is the focus of this research.

The price of grain has been soaring in recent ybazause of the increase in international demand
for consumption and energy use. Let us take soylilean for example. Due to the fact of the decreage
soybean production, the imported price of soybeamfUnited States has recently presented a tendency
increase gradually. The average forward price gfbsan in 2005 was US 526 cents per bushel, US 587
cents in 2006, and US 700 cents in 2007. Even mitggrice soared to US 1,259 cents per busheDB2
which is 40% greater than that in 2007, due to redréemand and the shrinking output from its impuyti
countries. This indicates that the drastic fluctoratof soybean price will exert cost pressure te th
importing countries. As the price of raw materies, the price fluctuation of fish feedstuff witiultiply
the risk in aquaculture and consequently lead éostaring of its local price.

270 The Journal of International Management Studies, Volume 5, Number 2, August, 2010



Whether it is domestic or export sales, milkfisil siccupies the leading position. Price fluctuatio
of the raw material also leads to a high fluctuatad the finery products. Therefore, by analyzihg price
fluctuation in the international grain market ofybean price and the local price of milkfish in Tainy the
purpose of this research is to find the fluctuateomd interrelations among the three factors, priowgd
reference for the related departments and fish&ff to take good command of the local price ofkfigh.

LITERATURE REVIEW

Study Related to Price Fluctuation

Studies on price fluctuation are extensive, butpghesing effect of price fluctuation is the maircds
of stock and other economic markets ( Lee, 20@tricia, 2009 Kappou, Brooks, and Ward (2010).
Kanamura (2009) applied the supply and demand dltodn model on the price of energy and found that
after exponential transformation, the supply cumwil reflect the reversed lever effect in the engerg
market, while there is a positive relation betwdbr price of energy and its fluctuation. Narayard an
Narayan (2010) investigated the oil price impaatstioe Vietham stock price by analyzing data fron®20
to 2008 and found that overall stock price in Vamwill fluctuate as the oil price sways. On théet
hand, it is worth mentioning that the inflow of fds from both domestic investment of Taiwan bankd an
foreign securities is another major factor influericthe stock price in Vietnam.

In brief, although wide-ranging empirical researeRists on price fluctuation, studies on the
interrelations between grain price and feedstuéf @re. In previous research, the single variabbeleh is
usually applied for the empirical analysis, whicAnoot be used for the interrelations in transnation
markets interflow, as the interactions occur amathfferent markets. Especially on the drastic price
change in the raw materials market, the Bivariatedel is necessary to analyze the price passingteffe
between the international market and the TaiwanketarTherefore, DCC-GARCH Multi-variable Mode is
adopted to investigate how the price of internaglograin market exerts an impact on the raw makea
fish feedstuff and local price of milkfish and tetdrmine the correlations among price fluctuations.

Word-of-Mouth and Online Wor d-of-M outh

Milkfish is the representative fish in Taiwan’'s agulture.Due to the growing season and climate
limitation, the price of milkfish always fluctuateSherefore, a steady price of milkfish plays a kele in
Taiwan’s aquaculture from the viewpoint of longftredevelopment.

Xiao, Chen, and Ding (2003) made an analysis amdcfost on the price, output, temperature, and
feedstuff cost of milkfish in Taiwan based on a glenforecast model, recursive forecast, and ARIMA,
indicating that the imbalance between productionl @ales is the reason for the fluctuating price of
milkfish. Moreover, it has been found that therenis distinctive correlation between the anticipated
wholesale price and the volume supplied at thaetimhile earlier volume supplied and productiontcos
exert a positive impact on the volume supplied wtrent stage. In fact, this method forecasts theketa
price much more accurately than the producer aadsyorter of the aquaculture products, which maw be
result of the price discovery scheme confined i@ slupply-demand and the producer failing to master
market price accurately.

Briefly, this thesis focuses on the forecast pi€enilkfish at the supply and demand level as vl
the investigation of a single variable. After altput is one of the causes that influence theaqtuice.
Hence, this research intends to investigate theipgsffect of international grain price exertedtbe raw
materials of feedstuff and local price in Taiwamdao provide references for the related departmént
analyze the correlations between the feedstuffepaind local price of the milkfish.
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RESEARCH METHOD

This study intends to investigate the passing eféddnternational soybean price on feedstuff price
and local price of milkfish in Taiwan using the #&rtecal method of time series. As the time series
provides non-stationary data, the traditional regren estimating method is improper to be usednBy
considering the non-stationary characteristic, gpug regression will be produced along with a wrong
causality. In view of this, whether the serial data stationary or not should be ensured. The falg are
the various models used in this study:

Unit Root Test

Generally, the unit root test is taken as a juddimgl to examine whether the series is station#ry.
the result obtained is non-stationary, differentintshould be conducted to make the series statjoridne
Augmented Dickey-Fuller Test (ADF) is used to exaenivhether a series is stationary or not.
1. Random walk

p
DY, = Wyt D BLY, tE
i=1
2. Random walk with drift

p
Ay, =ay+ Weq t Z BAY,; +&,

i=1
3. Random walk with drift around a stochastic trend

p
DY, =0y + P tat+ ) By, +E,

i=1

Test for ARCH Effect

The coefficient obtained under an irregular regi@sgesidual conditional variance is ineffective.
Therefore, what should be done first is to judgeethler the time series possesses the ARCH effedt. If
does, the least square method adopted in traditiogression cannot be utilized to conduct the nhode
match, rather the ARCH or GARCH model should beduskhe Lagrange Multiplier (LM) established by
Engle (1982) is mainly used to test for the ARClfeef.

The LM method is used to test the ARCH model effactexamine whether the residual square
regression coefficient in different stages is distive. Its testing hypothesis is as follows:
Hy:an=a,=a;=...=a,=0.

The following are the testing procedures:

(@) Apply the OLS method to estimate the proper meguationy, = X 4 , wherea represents the

coefficient after OLS estimation, and calculate tlesidual term. The residual square of estimation
equationg?2 is then determined.

(b) Take é‘tz to the drift and lag o times as regression to calculate the valueréf The estimation
equation i€’ =ay + &7 + &7, +..+ &2

(c) Multiply R? to the total samples, T, to obtain the statist€&M, which is the gradual distribution of
the chi-square. The obedience of the degree ofitreeisq, that is, TR? ~ x?(q)

When finishing the testing procedure, LM statistiw8l be arranged according to the chi-square
distribution table. If LM > critical value of 2(q) , then reject the hypothesis gf , which indicates that

this time series has the ARCH effect.
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CCC-GARCH Model

As the single variable GARCH model will ignore thucture of price variables and will lead to the
error of the estimated result, the double variatfleonstant conditional correlation (CCC) relatedthe
fixed conditional GARCH model can be applied whemsidering the double variable GARCH model. In
the past, CCC-GARCH model was widely used for emplirresearch on financial assets. However, it will
result in a wrong estimation when it is employecctmduct a relative analysis under a condition rafstic
price fluctuation. Tse (2000) found a robust coimditusing the LM testing method. When the time ari
provides non-stationary data, it will produce atbeettesting performance. Therefore, the LM testing
method of TSE (2000) was employed in this studyeoify whether related coefficient between the fish
feedstuff and price of milkfish conforms to the logpesis of CCC. Its mode of construction is asdab:

p)(y,t = pr + éxyrx,t—lry,t—l’
where
Pyt is the related coefficient of the dynamic conditiminprice data of two time series.

P,y is the related coefficient of the fixed conditiohprice data of two time series.
I'.t-11S the price of x series
I+ 1S the price of y series
Its null hypothesis is as follows:
Hy:9,=0
H,: ny z0
When the testing result rejedts , it indicates that there is no fixed conditionaiacacteristic

between the two time series under which DCC-GARC#bUdel should be adopted. On the contrary, if it
acceptsy, it indicates that the series possesses the cteaistec of a fixed condition under which the

CCC-GARCH model is adopted.

DCC-GARCH M odel
The multivariable GARCH model can be applied teeeesh on dynamic relations and serial data bedause

can describe the fluctuation that changes as times gn. Wang and Nguyen Thi (2007) utilized the BRARCH
model to estimate the passing effect between theamic conditional correlation coefficient and strual
transformation of US stock markets. The multivaleaBARCH model is so complicated, and it has intsiaat
standard deviations related to its conditional ficiehts. Therefore, Engle (2002) produced a newdenof
correlation dynamic conditions to solve the congtkd parameter estimation using the two-phase atim
method. The correlation efficient between varialdbanges as time goes on, which means that thelaton

dynamic coefficient is influenced by past infornoati The dynamic settings of various elements inctiveditional
covariance matri>1-|l are as follows:

Ht = DtRDt
D, =diag(y/h;, 1/ hio)
g =D™r,

R =(Q)"Q@Q)"
Q! = diag(o\/a3). Q =QE- Yy =X )+ X (i) + 2 A0

where H, is the conditional covariance matrigj, is the diagonal matrix, which is the conditionghrelard

deviation of the mono-variant GARCH model obtairedtime goes onk, is the dynamic correlation coefficient
matrix; Q, is the covariance matrixy is the non-conditional covariance of the standadiresidual term;
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a, andg are the prior residual quadratic term and priarditional variance coefficient of multivariate GARC
model, respectivelym and N are the lag; andy’ is the diagonal matrix formed by the square robthe
catercorner in the) matrix.

The DCC model can reduce the complicated calculatiben the CCC model processes multivariate data as
well as provides a more elastic covariance mafrbe following is the log-likelihood function modef the DCC
model.

L= _%i (2log(2m) +2logD, | +log(R| + £ R¢,) To find the covariance matrifd, required in the estimation
t=1

of the DCC model, the maximum approximation estiomatmethod is used to calculate the price of speagsets
of the mono-variant GARCH parameters. Subsequeatltandardized residual term is worked out acogrtt
the parameters and then calculated to the prigssétsQ, whose restrictive conditions are, =0, g >0,

iam +iﬁn <1- Finally, the values ofy  and g are estimated in the dynamic conditional corretatoefficient

m=1 n=1

model.

Setting of Empirical M odel

The purpose of this study is to investigate thesipaseffect of international grain price on fiskedstuff and
its local price in Taiwan using the method of th€E@GARCH bivariant model to make a relevant empiric
analysis. Correlation variables are classifiedhmsvs in Table 1.

Table 1: Definition of the model variables, dada resour ce, and data processing method

Name of the Variable Sign Unit Data Processing Material Reference
Local Price of Milkfish TFMP| TWD/Kg Monthly price Global Info;gzﬂ?:?sl\let of Fish
'Fr)gi(\:/:/ea(r)]f Soybean flour in TSBP TWDI/Kg Monthly Price Prilt_:it\a/ éggou(irky F)Sr)éztsgs of
gg;vgzginPrice of American UFSB | Cent/Bushel Pric&gnn;iveral Data Stream Database
E)éclgl ange Rate of TWD and EXRT | TWD/USD Monthly Price Data Stream Database
Spot Price of Taiwan Soybeah TISB TWD/Kg Monthly Price Central Livestock Committee

Model setting is as follows according to the exagenand endogenous variables of international graie
and local price of milkfish in Taiwan.

ATMFP, =c+a Y ATMFP _ +b Y ATSBP _ +&,, (35.1)
j=1 i=1
pl ) ql
Pruee_wep: = @io + Z Ai€rvepp-i T Z BiiNee tvee-j (3.5.2)
i=1 j=1
ATSBP =c+d,> ATSBP,, +& Y ATMFP_, + ATISB + L,UFSB + A,EXPT +¢,, (3.5.3)
i=1 i=1
p2 5 q2
Pregp rspy = @50 + ZO’ 2i€tspt-i T Zﬂz 1) IV — (3.5.4)
i=1 j=1

Orvee tssre = PrviFe Tsep +W(ZnyepZrssp ~ IOTMFP_TSBP) +{ (qTMFP_TSBP,t—l - pTMFP_TSBP)

Ormer Tssp it

Prver _Tspt —

(3.5.5)

\/ Ormee vep i Orssp Tssp it
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In the variables, Formula 3.5.1 and 3.5.3 are ¢lagetive equations for milkfish price and soybeanflprice;
a, andq  represent the influence exerted by prophase rsfiifirice and soybean flour price upon the anaphase

milkfish price and price fluctuation of soybeanutpp, represents the influence exerted by the prophese p
fluctuation of soybean flour upon the current lopate of milkfish; e represents the influence exerted by the
prophase fluctuation of the local price of milkfishon the current fluctuation of soybean flour; ahdA,and A,

represent the influence exerted by the curreneprfcsoybean flour in Taiwan, forward price of Ufylseans, and
fluctuation of exchange rate upon the price flutturaof soybean flour in Taiwan, respectively..

Formulae 3.5.2 and 3.5.4 represent the conditisaahnce equation of the local price of milkfishdgprice
of soybean flour in Taiwan, respectively, demorisitathe fluctuation and passing effeet, and a,; represent

the continual effect of the short impact of theaboprice of milkfish; and) a, +8,and> a,, + B, are the

continual effect of the long impact of local pricemilkfish and price fluctuation of soybean flovespectively.

In Formula 3.5.54 represents the covariance of the local price dkfreh and soybeans in
TMFP  _TSBP ,t

Taiwan is the dynamic conditional correlation coefficiept represents the influence exerted by the

’ ;TMFP _TSBP t
prophase standardized residual term upon the dyneomiditional correlation coefficient between tvmé series,
and ; represents the inter-temporal persistent effedysfamic conditional correlation coefficient betwego

time series.
RESEARCH RESULTS

Result of Unit Root Test

Unit root test was conducted in this study to jutlye correlations between the local price of thékfish
and the price of soybean flour. In Table 2, thegonf milkfish and soybean flour is below the leekkignificance
of 10%, 5%, and 1%, which means the original seriemaiareject the null hypothesis, and the seriesois-
stationary. Unit root exists in both prices of rfisk and soybean flour. To avoid the false regmgsihe series
has to make a difference. After the first-ordefedé#nce, both prices of milkfish and soybean flmject the null
hypothesis, and the series is in a stationary .staédéa obtained after first-order difference wesedi in the
subsequent empirical research.

Table 2: Unit root test for thelocal price of milkfish and the price of soybean flour

Original Reference Data after Difference
Price Non-drift and Drift and Drift and Non-drift and Drift and Drift and
Trend Non-trend Trend Trend Non-trend Trend
Local Price of -0.163 -2.378 -2.376 -6.156 -6.498" -6.469
Milkfish (6) (6) (6) (5) (5) (5)
Price of 0.759 -1.101 -2.748 -3.248" -3.402" -3.388"
Soybean flour (7) (7) (7) (6) (6) (0)

Note: 1.The numbers in brackets represent lag nusbe
2. represents level of significance of 1%refers to level of significance of 5%.

Heterogeneity Test of the Residual Term

The heterogeneity test of the residual term in shigly is presented in Table 3, which shows thatldal
price of milkfish is below the level of significa@@at 10% and 5%, the price of soybean flour is bel696, 5%,
and 1%, and the LM testing value for the price ofkfish and soybean is 25.32 and 19.309, respegtividie
testing result shows that the residual variancab®frice of milkfish and soybean flour are witlsrearacteristic
heterogeneity, that is, the heterogeneity tesheftivo prices reflects the ARCH effect. Therefatrés fit for the
allocation analysis with the GARCH model.
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Table 3: Heterogeneity testing of theresidual item on the price of milkfish and soybean flour

Verification of Heterogeneity Testing for LM
Price
Local Price of Milkfish 25.32"
Spot Price of Soybean 19.309"

™

Note: 1. represents level of significance of 194efers to level of significance of 5%.

Descriptive Statistic Result

The purpose of this research is to investigatepimsing effect of international grain price on fisedstuff
and local price of milkfish in Taiwan based on nidytdata from January 1999 to April 2009 with aataif 124
samples.

From the descriptive statistics, Table 4 showsdhanges in the statistics of the variable in thape
period. The local mean price of milkfish is TWD5®&78per kg, while the soybeans in Taiwan cost TWR3D per
kg. The current price of soybeans in Taiwan is TWD12 per kg, while the US export price of soybeiarndS
672.866 cents per bushel. The exchange rate bettvgetJS dollar and the new Taiwan dollar is USD1:
TWD32.883. With regard to skewness, all have atriffewed distribution except for the exchange natéch has
a left skewed distribution. Moreover, all variablas the aspect of Kurtosis belong to the leptokudistribution
except for the current price of soybean in Taiwaml dahe exchange rate, which belong to the platydkurt
distribution. The emergent frequency of the extrevatues of other variables is more than that inoamal
distribution. Jarque-Bera shows that all sampleiabdes are not the data of a normal distributiond dhe
prominent rejecting samples are subject to the tigsis of a normal distribution.

Table 4. Sample of the descriptive statistics

Variables TMFP TSBP TISB UFSB EXRT
Samples 124 124 124 124 124
Mean 56.897 10.237 10.012 672.866 32.883
Standard Deviation 16.222 2.348 2.579 251.156 11.29
Skewness 1.105 1.041 0.792 1.566 -0.137
Kurtosis 4.017 3.246 2.792 4.853 2.141
Jarque-Bera 30.569 22.716" 13.181" 68.476" 4.204"

Note: 1. TMEP is the original price of milkfish (TWkg), TSBP refers to the price of soybean flourTimiwan (TWD/kg), TISB
represents the spot price of soybean in Taiwan (TR¢), UFSB is viewed as the future price of Americaoybean
(cent/), and EXRT is the exchange rate of TWD ar&DU

2.”" represents level of significance is 1%.
3. Jarque-Bera refers to the normal test.

Test for CCC-GARCH M odel

Before constructing the DCC-GARCH model, the fitlsing to do is to test whether the conditional
correlation coefficient is a fixed value. If then series is non-stationary, DCC-GARCH can be Fsé.
(2000) verified whether the correlation coefficidrgtween fish feedstuff and price of milkfish iniwan
conforms to the hypothesis of the CCC-GARCH modsahg the method of LM, primarily focusing on the

dynamic correlation coefficient of  Oreve TP in Prevp tssrt — PEvP Tsep

+@FMP_TSBPI’T,:MP‘t_ll’TSBP‘t_lis zero. If the testing result rejects the null btpesis distinctively, GARCH-
DCC model can be used to test the passing effettdsn international grain price and local price of
milkfish, as shown in Table 5. When the value of li$1577.256 under the condition af = 005, null
hypothesis is rejected distinctively, that is, tenditional correlation coefficient between two &rseries

is not zero without a fixed conditional correlaticharacteristic. Hence, DCC-GARCH model can be set
further.
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Table 5: Testing of therelevant coefficientsunder a stable condition

LM Testing . . I :
Name of Variables original price of milkfish and the price of soybean flour

Local Price of Milkfish and the Price of

Soybean flour 577.256

Note: 1.LM testing statistics is obtained from T&®002). When LM testing is in significance, the Inbaypothesis relevant to the
fixed condition is rejected.
2.”" represents level of significance is 5%.

Test for DCC-GARCH Model
The Rats6.0 software is used in this research t&kema@n empirical model estimation, and the

minimum value of SBC is taken as the optimal mopehciple. GARCH(1,1)-DCC is set as the major
model, and the value of coefficient mustpe o, 7/ >0, and Sy +Y o<t If all the results conform to

the coefficient restriction, it indicates that tmeodel is steady. Estimation result of this reseaixh
presented in Table 6 and 7 as follows.

According to the estimation result of GARCH(1,1)-DCthe local price of milkfish of one lag period
and two lag periods exert a distinctive influenaetbe current local price in the reactive equatidrthe
local price of milkfish with values of 0.2956 andlB822. This result indicates that when price flation
increases by USD1 in one lag period, the curreitepwill increase by USDO0.2956. When the price of
milkfish in two lag periods increase by USD1, itgrieent local price will increase by USDO0.1322. The
value of price of soybeans in one lag and one jpei$00.3483 and 0.1516 in two lag periods, indicgti
that the price of soybeans will exert a distinctim8uence on the current price of milkfish whenait one
lag or two lag period. When the price of soybeamsréases by USD1 that of milkfish will increase by
USDO0.3483 and USDO0.1516.

With regard to the reactive equation of soybean¥aiwan, the value of soybeans in one lag period
and two lag periods is 0.4265 and 0.2046, respebtjvas seen from Table 6. As a positive influeise
exerted on the current price of soybean, when tieep of soybeans in one lag period and two lagojplesr
increase by USD1, the current price of soybeanbngié by USD0.4265 and USD 0.2046. When the value
of price of milkfish in one lag period and two lggeriods is 0.0728 and 0.0311, respectively, which
indicates that the price of milkfish increases b$l, then the current price of soybeans will inseeay
0.0728 and 0.0311? The value of the current pritsaybeans in Taiwan in one lag period is 0.7911,
which indicates that when it increases by USD1, ihiee of soybean flour will increase by USDO0.7911.
While the forward price of US soybeans in one lagipd increases by US 1 cent, the current price
fluctuation of soybean flour will increase by USD084. The exchange rate between USD and TWD also
exerts a positive prominent influence on soybeanrflwith an estimated value of 0.0451, which intésa
that when the exchange rate fluctuation increageld®D1, the price of soybeans will rise by USDO0.054

Based on the above description, the local pricendkfish and price of soybean flour will exert a
prominently positive influence on the current prigemilkfish, in which the price fluctuation of sbgan
flour is bigger. In addition, the price of soybeflour and milkfish, the current price of soybeams i
Taiwan, the US forward price of soybeans, and tkehange rate between TWD and USD exert a positive
influence on the price of soybean flour in Taiwdherefore, the international price of grain wilfedt the
price of soybeans in Taiwan distinctively and dthecMoreover, the price of soybean flour has aedir
and distinctive influence on the local price of kfish, while the international price of grain wikfluence
the local price of milkfish indirectly through iimmpact on the price of soybean flour in Taiwan.olther
words, the international price of grain exerts adiiect influence on the local price of milkfish Traiwan.

Table 6: Mean equation estimation result - Bivariate GARCH(1,1)-DCC

Variable ATMFP Variable ATSBP
. -0.2498 : -1.084
Drift (-0.3033) Drift (-4.118§"
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Local Price of Milkfish 0.2854 Price of Soybean flour 0.4266

(Lag-one Return) (11.578)" (Lag-one Return) (8.711)"

Local Price of Milkfish 0.1378 Price of Soybean flour 0.2047

(Lag-two Return) (1.425) (Lag-two Return) (3.982)"

Price of Soybean flour 0.3617 Origin Price of Milkfish 0.0531

(Lag-one Return) (1.086) (Lag-one Return) (0.4585"

Price of Soybean flour 0..452 Origin Price of Milkfish 0.0304

(Lag-two Return) (1.769§" (Lag-two Return ) (0.9895"

Spot Price of Taiwan Soya 0.7913

(Lag-one Return) (40.095)"

Spot Price of Taiwan Soybean 0.0085

(Lag-one Return) (31.806)"

Exchange Rate of TWD and 0.0447

UsD (5.549)"

Note: 1. ATMFP is local price of milkfish after differencené& ATSBP represents the price of soybean flour in Taivadter

difference.

2. represents the level of significance 10%epresents level of significance 5% afndrefers to level of significance 1%.
3. The number in the bracket refers to the stanearar.

Conditional variance and heteroscedasticity usuadlgur in many financial or economic time series
according to many empirical research findings, tigt conditional variance changes as time moves
forward. However, high self-relevance is usuallytbe serial fluctuation in the market with draspidce
fluctuation. Hence, with regard to the estimatidnconditional variance, its fluctuation, continuaipact,
and passing effect are usually considered.

Conditional variances of both prices of milkfish darsoybeans in Taiwan influence the price
fluctuation of milkfish and soybeans. In Table fetconditional variance of the local price of mitf is
based on the estimation value of 0.0344, and a jprem influence takes place in and a.,% indicating
that prophase price fluctuation will have a shartl gersistent impact on the current price fluctotion
the other hand, the estimation value of 0.0601ha&f tonditional variance of the price of soybearuflo
shows that there is a prominent influencenjrand a..1%, indicating that the prophase price fluctuatiodl wi
have a short and persistent impact on the currgaé fluctuation as well.

As for the long impact, it has been found in thenditional variance equation that both, + S3,, =

0.9825 anda,, + 3,,= 0.9858 are less than 1, which conforms to thepater hypothesis of the GARCH

model. This result indicates that bi-variant GARCXC(1,1) can capture the fluctuation process betwee
the local price of milkfish and price of soybeaout in Taiwan, that is, the prophase price flucitrtwill
have a long and persistent impact on current price.

With regard to the dynamic conditional correlatidfi, represents the influence on the dynamic
conditional correlation coefficient between two &reries exerted by the prophase standard restetral|
and { represents the intertemporal persistent effecthef dynamic conditional correlation coefficient

between two time series. In Table 7, the estimatomefficient value 0.9724 shows that there is a
prominent{ between the local price of milkfish and price afybeans in Taiwan. This indicates the

highly persistent effect in the dynamic conditioealrelation coefficient between the price of mighf and
price of soybeans in Taiwan and the positive effaflienced by the prophase effect at the same.tifhe
value of{/ is obviously less than that af , with an estimation value of 0.0184. This meanat tthe
current dynamic conditional correlation coefficieist influenced by the prophase standardized residua
term below the 1% significance level and is differdrom 0 prominently. Thus, it is less than the
intertemporal persistent effect of the dynamic dtindal correlation coefficient. Based on the above
description, there is a relevant fluctuation chaagetime goes on between the local price of milkfasmd
the price of soybean flour.
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Table 7: Estimation result of the conditional variance equation - Bivariate GARCH(1,1)-DCC

Variable hTFEP _TFEP Variable hTBRPfTBRP
0.4641 0.5644
Bio (19.682§" @0 (16.181"
0.0344 0.0601
T (61.4645" @ (21.049§"
0.9481 0.9257
Pus (0.1421) B (0.0923§
w 0.0184
(1.0512)
e 0.9724
(7.5892)

Note: 1." refers to level of significance 10%,is level of significance 5%, is level of significance 1%.
2. Numbers in the bracket refer to gradual standardr.

CONCLUSIONS AND SUGGESTIONS

In this research, according to the monthly refeeena the price of soybean flour and original price
of milkfish from January 1999 to April 2000, theflurence of the international price of grain on fbréce
of soybean flour in Taiwan and the local price oifkiish is analyzed and verified using the relevant
dynamic coefficient model bivariate GARCH-DCC. Thenclusions drawn from the research result are
summarized as follows:

(1) Direct and positive influence of international griof grain on the price of soybean flour in Taiwan.

The result of the heterogeneity variables shows tha price fluctuation of soybean flour in lag-on
return will exert an influence on the spot pricerward price of US soybeans in lag-one period goat s
price of soybeans in Taiwan have a direct and wisive influence on the price of soybean flour iaivian.
Raw material of feedstuff in Taiwan mainly deperms import, and thus the price of soybean flour in
Taiwan is affected by the international price oéigr When the price of US soybeans increases, tite p
of Taiwan soybean flour will also increase.

(2) A positive and indirect influence of internatior@ice of grain on the local price of milkfish in ilian.

The forward price of US soybeans makes a distieciifluence on the price of soybean flour in
Taiwan, which has an effect on the local price dikfish. Therefore, it is obvious that the price O
soybeans has an indirect effect on the local pofcmilkfish in Taiwan.

(3) Bi-direction and direct influence of the local priof Taiwan milkfish on the price of soybean flaurd
its fluctuation.

The previous price of soybean flour exerts a pwesitand distinctive influence on the local price of
milkfish at present, as well as the previous Igmate of milkfish on the prevailing price of soybe#our.
This influence is also bilateral and direct. As ftire dynamic conditional relevance, intertemporal
persistence of dynamic correlation coefficient eéxibetween the local price of milkfish and the priaf
Taiwan soybean flour, and thus this coefficieneasily affected by the previous standard residiiak
local price of milkfish and price of soybean flaarTaiwan fluctuate with time.

(4) Short-term and long-term impact of fluctuation bétprices of milkfish and soybean flour.

As for the conditional variance, the residual caiudial variance of the current price of milkfishdan
soybean flour exerts a distinct influence on thease value of the previous residual variance. This,
previous price fluctuation will have a short-termtltontinuous impact on the current price. Furthenem
the fluctuation procedure of the local prices oflkfish and soybean flour in Taiwan is shown in the
bivariate model GARCH-DCC(1,1). Previous price aywéas a long-term and continuous impact on the
prevailing price fluctuation.

The local price of milkfish increases as the feaffshas the biggest proportion in breeding cost,
which also indirectly leads to the fluctuation dfetprice of milkfish. In view of the drastic inflnee of
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international grain price on the price of feedstnffTaiwan, aquaculture dealers should considermpttiee
fluctuation of the international grain market wheranufacturing feedstuff to avoid increase in risida
cost. Moreover, a perfect set of price earlier vimgnmechanism does not only provide reference for
feedstuff producers and aquaculture producers,wahlp them to cope with the drastic fluctuation of
international grain price and to take correspondmgasures on their production management, but also
implements a steady fishery foundation with an tonstabilize the price of fishery products.
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