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DO CHANGES IN THE U.S. CHICKEN
PRICES AFFECT KOREAN CHICKEN
PRICES?
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ABSTRACT

Price frnsmission anabsis relving on VAR and forecaost emor
varionce decomposition techriques waos peforrmed for the LS
and kpreon chicken wholesdle prices, and for the pericd from
12901 1o 2007.1. A soecial considerction waos given To study
whether the import liberaleation of kKorean chicken market in
1997 offected price relctionshios  Detween two  countries’
chicken prices. B owos not possible o find o stotlisticaly
significont price relationship between chicken prices of the
two countries, impling the import liberglization of Korean
chicken market did not influence the price  relotionshio
Eetween the two countries,

I. Introduction

In general, we study demand-supply-price relationships in the
context of price analysiz (Tomek and Robinson 19900 As the
sub-area of price analysis, the study of price transmission
exatines how price changes at one market level affect prices in
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ather markets (Schwartz and Willett 199431

Schwartz and Willett {1994) also identified four main
areas of study on price transmission: (a) causality - the direction
of effect between changes 1n price from one market level to
another-, (b} lags - the amount of time 1t takes for prices at other
market levels to adjust to an initial change - (c) asymmetry -
price increase tay affect other prices differently than price
decreases -, and (d) market structure - the effect of market size,
numhber of participants, product type on the price transmission
process.

In addition, the degree of interrelationships among prices
at different levels of markets and often, among prices of different
commodities has also received much attention (Babula et al
1330%. The nature of price transmission has also been interpreted
it the context of testing matket performance or efficiency
(Arzam 1999, Weaver of @l 1989) Understanding leads or lags
15 important 1n evaluating prcing efficiency among markets
(Ward 1982).

Price transmission analysis 15 not only confined to
domestic markets. Prce transmission has featured in international
trade literature as the bndee hetween world prices and a country's
domestic price (Bolling 1988, Mohanty and Peterson 1995) The
major theme of research on international price movement 15 to
find out whether prices in different countries are clozely aligned
with one other, or whether they can wary more in relation to one
another (Mambiar 1985).

In accordance with the Uriguay Agreement Commitment,
Korea has already phased out import restrictions in the chicken
market snce July 1997 In this regard, changes in the U3

! The basic research questions regarding the price transmission include (&)
What are the form and length of lags if any, between changes in raw
farm product prices and in retail prices? (b) Is the response to price
iwereases and decreases gymhetric? (in terms of the size and speed of
price changed) and (¢) Has the stractwe of price transmission changed
with the passage of time and hence are matkets more or less imperfect
now that in the past? (Hall ef 2l 1981,
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chicken prices tnay affect Korea's import demand for chicken,
and i turn Korean clicken prices directly or indirectly. The
United States haz heen the largest supplier of imported chicken to
Korea, accounting for over 60% of its impott

The major purpose of this study 15 to deternmune whether
there exists any relationship hetween the two countries’ chicken
prices. This will be an approach to consider cross-country effects
on prce transmission. If a such relationship emsts, next guestion
12 how those prices are related The answers to those guestions
will be pursued by analyzing impulse response function and
forecast error decomposition. In doing this, special consideration
will he gwven whether the Korean financial shock in 1997
influenced this price transmission process.

Il. Data Sources and Description

In general, the export price 15 based on wholesale price in the
expotting country. In thiz context, Saghatan and Reed (2000)
arcued that domestic wholesale price could be understood as
margnal cost of export price, while import price 1z also
comparahle  with  wholesde price of importing country.
Accordingly, in this study, the chicken wholesale prices of the
two countries wall be compared. Az data on transportation costs
and guality differences are not readily availahle following Yang
et al. (2000), we will let constant term in the model capture parts
of those differences

United States’ chicken wholesale price data were obtained
from USDA-ERS, Livestock Dairy and Poudtry Siuation and
Outlook (http /f www ersusdagov/Prodstvsfrept-1dp htm). Korean
chicken wholesale prices were taken from the formerly Mational
Livestock Cooperative Federation (currently patrt of the MNational
Agncultural Cooperative Federation), Adowmthly Swrvey Bulletin aof
the NLCOF and the NACFs statistical site (http etz nonghyup. comf
cil-pricef). The data covered the period from Januwary 1990, to
January 2001, totaling 132 observations for each price-time series.
The 1.5 chicken prices denoted by cents per pound were
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converted into Korean won per kilogram uang appropriate exchange
rates and tariffs of each tmonth. Exchange rates were obtaned
from the Bank of Korea httpoffwesw bok or ktholasim datly. Tan ff
rates for chicken import were obtained from the Korea Customs
Service (hitp/fwww. custom. go k).

. Stationarity and Cointegration Tests

1. Stationarity Test

As the frst step, a stationanty test needs to be performed since
whether a time series 1s stationary or not determines model
specification. The Auvgmented Dickey Fuller (ADF) test 1z applied
for the U5 and Korean chicken wholesale prnices. The null
hypothesis of stationary test ig that each series has a unit root
Model incorporating constant and trend terms in the model,
which 15 rather parsimonious to reject wmt root hypothesis was
tested in order to capture trend and other factors not included in
the model than lagged wvalues of own price

Considering the potential effect of the Korean financial
crisizs dunng the late 1990: on Korean and the U5 chicken
prices denoted by Korean currency, the ADF was performed for
three penods: full penod (19900 1~2001. 1), before the crisis
(1990, 1~1996. 123, and after crizis (1997 11~2001. 1. The lag
lengths are determined by paring down the lags based on ¢ test
statistic with the 0.01 sigmficance level In  addition, the
Liung-Box (@ statistics are considered for assuring the residuals
are white-noise process. The lags chosen are 10 months for the
1.5, chicken wholesale price, 16 months for Korean chicken
wholezale price (Tahle 1)

Fegarding the U5 chicken wholesale prices during the
entire pertod {1990, 1~2001. 1), the absolute value of all estimated
t statistics 18 less than the critical walue (-3.42) at the 0.05
percent implying that the .5, chicken wholesale price series is
nonstationary. Before the ocnss, it 15 still  nonstationary,
Interestingly, after the crsis, it turns out  stationary. Iore
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importantly, even though the U5 chicken price series in lewel 1z
nonstationaty, series in frst differencing becomes stationary,
implying that each price iz integrated of order one I (1)

Korean chicken wholesale prices in  level are alzo
nonstationary for all three cases since the absolute wvalues of
estirnated ¢ statistics are less than the criical values. Like the
15 livestock prices, Korean chicken price in first differencing
becomes stationary implying that it 15 also integrated of order one
I {1

There was a bhig jump in the U5 chicken prices denoted
by Korean currency around Movember 1997, Thiz sudden jump in
the T3 price in terms of Korean currency was mainly cauzed hy
depreciation of Korean won Due to the severe shortage of
foretgn currency, Korea expenenced a financial cnsiz wiath its
currency depreciating considerahly against the U8 dollar from
26 1won in Janvary 1997 to 1,415 in December 1997 This led to
approzmate 60 percent increase in 1.5, export price. We tested
whether such shock resulted in stnictural change in stationanty or
not.

Ferron (1989} proposed a method for testing the null
hypothesis of unit root allowing a one-time change in the
structure ocourring af a time Tz (1<T3<T). He considered three
different models: one that permits an exogenous change in the

TABLE 1. Fesulte of Augmented Dickey-Fuller Test
LDF Test
801-2001.1 Q018710 97.11-2001 .1
Us.
CWP 244 -193 S
A CWP -T.aR - -
Eorea
CWP -294 214 -108
A CWR -10 26t - -

Mote: ** denotes 005 (001) significance lewel.
ACWE = CWEy - CWFa, CWP = Chicken Wholesale Price
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lewel of the series (a crash), one that permits an exogenous
change in the rate of growth, and one that allows both change
Of the three models, we follow his third model 1in order to test
one time change in the intercept and a permanent change in
magnitude of the dnft term. Thus the model chosen 1:

(1) Yi=ag+mDy+ pa Dy + a5 4+ g0y + glﬁiﬁﬂx—l te,

Where Dy =1 for Movember1997

= 0 otherwise

Dy =1 for 4l ¢ beginning in Movember 1997

= 0 otherwisze.
Dy dlows for a one-time change 1n intercept of the trend
function while £ tests whether the drift parameter changes from
@y to g+ #; at time of structural change Regarding the
dummy representing one tme change in intercept, November
1997 was chozen as the hreak point in order to reflect not only
the possible effect of the Korean financial crisis but also the
effect of full-liberalization of Eorean chicken import in July 31,
1987,

Under the alternative hypothesis of a permanent one-time
hreak in trend stationary model, w&=0, ;%0 and =00, @;%0.
Similarly, under the alternative hypothesis of a one-titne change
in intercept of a trend stabionary process, 4 ,%0, & ;=0 and <,
=I0, @3%0 Perron provided the critical walues for the null
hypothesis @=1, which depends on the proportion of ohservations
occurring prior to the structural breal A (=7 /T where, 7 15 the
hreak point and F is number of ohservations). For all price series,
lag lengths (1.e the walues of k) were determined by using t-test
on the coefficients &

Tahle 2 reports Pierre Perrons test results for structural
change in stationarity. As for the U5 chicken wholesale price,
the 1null hypotheses on one-time jump in constant term  and
permanent change in constant term cannot he reected implying
that there was a structural change in chicken wholesale prices
denoted by Korean currency in Nowvember 1997 Since the
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estitnated walue of o =0.746 1z statistically different from unity,
the U5, clicken wholesale price denoted by Korean currency
appears to bhe a trend stationary.

The null hypotheses on  structural change in Korean
chicken wholesale price cannot be supported. Both coefficients on
M and i are not statistically different from zero. Moreover,
since the estimated value of @ =0.357 iz not statistically different
from umty, Korean chicken price turns out to be non-stationary,
In sum, the Korean financial crisis led to a change in the
structure of TS, chicken export price’s stationarity denoted by
Korean currency while 1t did not affect the stationanty of Korean
chicken price at all2

TABLE 2. Pierre Pemons Test for Structural Change

T A k 2y L L fa a|

T767 | D1L7* | 0093 | 0.0006" | 0746
USCWE | 1221089 | 10 1 oy | 227 | 351 | un | 125
4724 | 0064 | 0050 | 0o03* | 0357
93 | (084 | oam | 3 | (16

Hotes: 1. T = smmber of ohservation
A = proportion of observation before the structure change
k= lag length
2. The appropriate t-statistics are it parentheses. For e, 1, Mo
atid oo, the mmill is that coefficient is equal to zero. For g, the
teppothesis iz p1=1.
3.8 denotes the 0.05 (0.01) significance level

ECWP | 116 (072 | 16

' Of cowse, this finding assumes that exporting country (o firm) fully
adjusts export price when exchange rate changes If they do not fully
adjust their export prices, export price codd reman wwchanged or
change liftle. In this regard, Baghsian and Reed (2000% analyzed the
relationshipn between exchange rate change and pricing-to-matket of U3
meat exports. They found that export prices varied by courdry to some
degree, and argued that exporters tended to delay adjusting export price
inn order to retain tmatket share. Pick and Patk (19910 also obtained
similar evidence of moatket power in adjustiment pattertis of export prices
for wheat and soybean products in response to exchange rate movement
Goldberg and Knetter (19977 argued that " .. We are increasingly certain
that dewation in the law of one price are not just a resalt of artifact of
nonidentical goods, and incomplete passthrough .. they both appear to
be largely a result of third-degree price discrimination. ”
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Test results also suggest that when we consider shift in intercept,
1.5, chicken wholesale prices tums out to be statonary while
Korean chicken wholesale price remains nonstationary.

Although US chicken wholesale price with dummy was
trend stationary, the ADF test suggests that both the U5 and
Korean chicken prices appeared integrated of order one implying
that two prices should be estimated by the VEC. However in this
study we will apply the VAR so as to distinguish statistically
significant impulsze responses from insignificant ones. While the
standard error for impulse response function in the vnrestricted
VAR can be calculated using either asymptotic method or Monte
Catlo repetitton (the Ewiew reports these standard error), the
standard error deviations of VEC are not availahle

2. Cointegration Test

The components of the wector % are sad to be co-integrated of
order & & denoted x~ Cfd &), 1f () all components of x are
gy, and (3f) there exits a wector (% 0) =0 that Z, =a'x,~ [
(&), b > 0. The wector @ 13 called the co-integrating vector
{Engle and Granger, 1987). The co-integrating wector @ is not
unigue since if @ 'xm 1z stationary, then o i1z fet'x for any
nonzeto scalar & and if @ 1z a cointegrating wector, so i3 b
Thus, it 15 typical that one of the vanables 15 used to normalize
the cointegrating wector by fxing its coefficient at unity. If % has
AN components, then there may be more than one co-integrating
vector @ . It 15 clearly possible for several equilibrium relations
to gowvern the joint hehawior of the warnahles

With » linearly independent co-integrating wvectors (#=<
M-13, the rank of @ 15 » which will be called the co-integrating
rank of % Cointegration means that although many developments
can cause permanent changes in the indiwidual elements of =,
there are some longrun equilibrium  relationships twng  the
individual components together, Under cointegration, the time
path of the nonstatonary time series tmust be linked. Two
co-integrated semes can be prces of the same commodity 1n
different marketing channels or close substitutes in the same



24 Joumal of Rural Davelopement 25 (fummer 2002)

TABLE 3. Results of Cointegration Test
trace st 3) ma fesfs
Hl:l H| .ﬂx e H[I Hl J{ LERS

U8 WP | r=0 | r>0 | 428270 0 =1 |41.8724*
ROE CWP | 1 =1 r=1 1.1552 1 r=2| 11552

HEE) ldmlcltes rejecion of the mall heypothesis at the 5%W1%) sigrificance
el

I
I

tnarket Many have attempted to inwestigate the long run
relationship  among  economic vanables using  the idea of
cointegration. (Enders 1998, In and MMount 1994, Chiu 1995;
Clarida 1994). The Johansen cointegration test (JCT) 1z applied to
investigate whether two price senes have a long-run equilibnium
relationship or not

In order to perform the JCT, following Enders (19950, the
lag lengths were detenmined by estimatng the VAR using the
undifferenced data. Of several criterions for selecting proper lag
lencths, the Akailke Information Criterion (AIC) was referred to
Az shown in Tahle 3, hoth trace and mazimum wvalue tests
sugegest that chicken wholesale prices of the two countries hawve
common trend implying that there may exist an interrelationship
between prices of two countries. The estimated long-run equilibnum
relations are

(2) HLOCWP,—HLOWP,, =4.283 + 0, 463 # (LSLOWP, — DSLEWR, ) )
(—5.22)

where, KLCWP denotes Korean chicken wholesale price and
TELCWE 1z the U5 chicken wholesale price, both in logarithin
form. The coefficient on U3 chicken wholesale price 1is
statistically significant at the 001 level Cointegration test results
suggest that chicken wholesale prices of two countries have a
statistically significant long-run equilibnum relation

* In this regard, the direction of causation may be mattered The result of
a block exogeneity test - a multi-vatiate generalization of Granger capsality
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I¥. Impulse Response Function and Forecast Error
Variance Decomposition

1. Estimation Results of the RModel

The VAR model has heen widely used for three major purposes:
forecasting, innovation accounting and error wariance decompostion
Among  them, the latter two are applied for  searclung
interrelationships among wariables. In order to perform innovation
accounting and error variance decomposition a VAR has to bhe
estimated.

In a VAR system, all wariables in the model are
considered endogenous, that 15, each wariable influences itself and
all other variables in the system with a certain degree of lags A
standard VAR system of order 1 (VAR (11 can he wntten as
follows:

&) da
da) dz

£z
£

0|
|

+

[ M1 ] +
M1

@ - and

2

Flfl| = a
(4 Ea [G] for all ¢, and
£ _|2 t=3
E[ E‘: Lew E”]_[Cl otherwise

where the variance and covariance matriz

s e 3:' cotdl e ta £ )
@ e[ e

test - suzgeds that the U5, chicken wholesde price Granger-causes Korean
chicken wholesale price while Korean chicken wholesale price does not
Granget-cause the T3, chicken wholesale price. When we take into
account that the Urnited States is likely to be a large country in terms of
trade theory compared with Forea this result seems to agree with the
getieral notion.
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1z assumed to be positive definite Thus, the £, are assumed to

he serially uncorrelated but may bhe contemporaneously correlated.
More compactly, standard VAR system of order p can be defined
as follows:

(6) = A+ 3 B,y +e,with ,~6.4d.N0,2)

In this system of & equations, 4 1z a (n* 1) vector and yp 12 an
MN-dimensional wvector and the wector B, are (#x#) coefficient
matrices. The &, 15 a wector white noise process with the

propetties as before

A VAR wiath lag length p can be regarded as a reduced
form of a simultaneons equation system in which each wariahle s
regressed on a constant and p of its own lags as well as on p
lags of each of the other wariables in the VAR 4 The nght-hand
side of the model contains only predetenmined wariahles and error
tertns are assumed to be senally uncorrelated with constant
vanance. Hence, each equation on the system can be estinated
using QLS.

The VAR for chicken wholesale prices of two countries
are estimated® In order to consider the possible effect of the
Korean financial crisiz and Korea's import liberalization of the
chicken matlets, estimation iz performed for three periods: 1990, 1~
2001, 1, 1990, 1~1994 12, and 1997 11~2001. 1. Lag length
was determined bhased on the AIC and the Lijung-Box O statistic
criterions. Starting from the lag with the smallest AIC, lag length
was pared down unless the O statistic 1z greater than the cntical
value Some of the parameter estimates are statisticaly significant,

Y or course, i oa near-VAR, lag lengths across equation can differ.

? dince both the U8 and Karean chicken prices is shown to bave urdt
root, it is absolutely sight that tero countries’ chicken price series need
to ke estimated by other methods than VAR If two price series are
cointegrated, the Ermor Correctionn ModellECKT may be applied
However, in this study VAR was used so as to disinguish statistically
sigrficant impulse responses from insignificant ones. Accordingly, a
special consideration shodd be given for interpreting the results.
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while the others are notf

The estination results of VAR for the U85 and Korean
chicken wholesale prices are represented in Tahle 4 The
adjustment A% range hetween 054 and 096 for the entire period
model, 0.37-0.79 for the first penod model, and 0.26-0.77 for the
second period model. All F-statistics are large enough to reject
the mull hypothesiz of insignificance of parameter estimates
Based on the estmation results, impulse response function and
forecast error variance decomposition are derved

TABLE 4. Estimation Fesults of WAR for the WS and Korean Chicken
Wholesale F'ri-::es”

1980.1-2001.1 1990.1-1994 12 1997.11-2001 1
USLCWP! KELCWP | USLCWP | ELCWP | USLCWP | ELCWP

USLOWR-1) | 1.11%* 025 088*% | 016 L1 | 029
(12997 © (-109) | (830 (042 | (739 | (-1.10)

USLOWPR-2) | 015 @ -0l 0.03 008 | 03¢ 006
(172) (005 | (033 0200 | (25% (021

ELCWR-1) | 003§ 072% | 007 | 075 | m008 | 0.5
(-105) | (824) | (228 | (683) | (-076) | (-289)

ELCWR-2) | 007 | -025% | o0o= | 026 | -001 | -0.14
(-231) © (-293) | (299 | (244 | (012) | (-0.76)

C 003 237 | 047 320% | 120 253"
(018) (459 | (108 | (2060 | (142 (-2.06)
R 096 055 080 0.40 080 034
Adjsed | 096 054 0.9 037 0.7 0.26

Fotatistics | 7528 3T T1 RS 1280 3322 428

Note: ®** denctes the 0.05(0.01) sigmificance level.

Mumbers in parenthesis are f ostafistics

17 From the fact that some of the walues of parameters estimated are
closel, one may reflect tha each price series are nonstationary.

“ In this comtext, it is worthwhile to consider Doanf1992Y's argument that
o "the goal of VAR analysiz is to determine the interrelationslips
among vatiahles not the parameter estimate..”
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2. Impulse Response Function Analysis

Innowation accounting refers to tracing out the systems reaction
to a shock (nnovation) in one of the wvarables. In order to
perform  innovaton accountng and forecashng error variance
decomposition, a form of the Vector Mowing Average (VIA)
that i1z expressed by lagged walues of innovations is more
convenient. From the VMA impact multipliers are denved, which
are used to generate the effects of shocks in ihnowations of each
vatiahle on the time path of the series in the system. The sets of
coeficents 1 the VMA are caled impulse response funchons
The impulse response function simulates, over a penod, the
effects of a one-time shock in one of a VARs series on itself and
on other series in the system.

A stationary VAR (p) process can he shown to have a
moving average (MA)Y representation (Hamilton 1994)

(7 M= put e+ e+ The, 5
=u+ 2 e
=]

where u=E[w]=(I—B)—...—EB,) 'e,and Ty =1I F =F,,
o
and &= }=1.E,'?Fi;—,' =1,4,...

A plot of the row i, column j element of ¥,

dwi t+ 5
SE')';

(8) ,
as a function of time 5 iz called impulse response function. It
describes the response of ypee to a one-time wnpulse in ¥, with
all other warnables dated ¢ or earlier held constant Howewer, this
kind of analysiz relving on non-orthogonal innovations whose
vatlance-covatiance matix i3 not diagonal has some flaws in that
it 1gnores the contemporanecus correlations among error terms,
which may he unrealistic if the errorz are not actualy a white
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noise process (Judge of af 1988, Johnston and Dinardo 1937,
Hamilton 1994). For thiz reason, innovation accounting 1s often
performed  within a transformed VAR model in which the
white-noise process has a diagona covariance matrix so that there
1z no instantaneous correlation among the components”?

One of the methods to zolve contemporaneous correlations
among error terms iz the Choleski decompasition ® Az a practical
matter for factonzing the covanance matnzx, 1f we decide the
order of the wariahles, then time senes packages such as the
RATS can compute the Cholesln factorization. For instance, in
the case of two wariables, say )y and =, if we choose the order of
Zy 18 prior to ¥, then the Choleski decomposition constrains the
system such that shock of 3 has no instantaneous impact on =,
but there i1z an indirect effect in that lageed walues of y affect
the contemporaneous value of =

In thiz study, a Cholesls decomposition iz aso used
Talang into account a large country assumphon on the Umited
States, the ordering of the U5 chicken wholesale price to
Korean chicken wholesale price is chosen The significance of
each impulse response will be investigated based on ¢ stabstic,

7 Since the covatiance matrix Z'E of a VAR(E process iz positive
definite, there exists a nonsingular moatriz Fosuch that

PY P =TI

The mew innovation 1, =£,P"0 satifies E(p,1", )= 3uch a matrix F
can be any solwion of PTV(PT!) =2, For any nomnsingular moatrix
F, By in (@) can be replaced by B F and g . With this new matrix of
covatiance, the MA representation of p. in (1)

J’=:“+Eﬂrppq15=-::“ +Eurﬁ'=—4

whete [i=BF and v=F" ¢+ . The vector v. has the corvenient fropetty
that its components are uncorrelated and all have unit variance.

® Besides the Choleski method for factorization, there are other methods
such as the Figen decomposition and struchwal  decompositions
suzgested by Bernanke (1926) and Sims (1926).
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Figure 1 shows the impulse response of the TS5, chicken
wholesale price. In order to dishnguish significant responses from
insignificant ones, responses  exceeding  two-standard  error
confidence bound are indicated by a "W symbol. For the entire
period, 1n response to own price shock the U5 chicken price
takes a long response pattern of twenty-siz months. Positive own
price shock leads to an increase in the U5, chicken price In
contrast, for the same penod, the U2 chicken price does not
respond to the shock of the Korean chicken price. This response
pattern of the U5 chicken wholesale price seems acceptable

In the first pertod (1990 1~1994. 12}, the .5 chicken
wholeszale price rises for ten months in reaction to own price
shock. The Korean chicken wholesale price shock results in
decrease in the .5 chicken price after two months of shoclk
which 1z counter intuition in that an increase in the Korean
chicken price may also raise the U5 chicken price if there exists
a price relationship between two countries. In the second period
(1997 11~ 2001. 1), the TS chicken prce reacts for four
months in response to own price shock while the Korean chicken
price shock does not affect the LS. chicken price, which szeems
compatihle with the general notion Thus, it may bhe concluded
that throughout the entire period, the main shock affecting the
1.5, chicken price 15 own price rather than Korean prce.

The impulse response function of the Korean chicken price
15 illustrated in Figure 2. For the entire period, in response to
own price shock, the Korean chicken wholesale price increases
sharply up to 12-16 percent for the first two months At the third
month, the Korean chicken price rizes approzimately 4 percent,
thereafter its response dissipates. Interestingly, U5, chicken price
shock affects the Korean chicken price statistically significantly
after four months of shock and its effects on Korean chicken
price last twenty-one months. For the peniod of 1990, 1~1934,
12, the Korean chicken price shows a similar response pattern to
that in the entire period except it does not respond to changes in
the 1.5 chicken price. During the period between 1997 11 and
2001, 1, in response to own price shock, Korean chicken price
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FIGURE 1. Impulee Responee Function for the LS. Chicken Wholesale Frice
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FIGURE 2. Impulee Respense Functicn of Komrean Chicken Wholesale Price
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rizes only for two months while the shock of the U5 chicken
wholesale price does not affect the Korean chicken wholesale
price at all.

Considering the chicken wholesale price during the entire
period, there seems to exst an interrelationship between the U5
and the Korean chicken prices, that 12 price movement from the
United States to Korea. Howewer, for each sub-peniod, the
relationship between two countries’ chicken prices 15 not found.
Furthermore, there i1z no sufficient evidence that the Korean
financial shock in 1997 affected the price relationship.

3. Forecast Error Variance Decomposition

The forecast error wvanance decomposition (FEV) iz used for
uncovering interrelationships among the vanables in the system.
Based on the vector mowing average (VMA), the forecast errors
and their variances can be obtained. It 1z also possible to decompose
the m-step ahead forecast error wariance due to each shock of
variahles in the model (Enders 1995 In the representation of
WVAR(P) like (4), the error in forecasting a VAR 5 periods into
the future is

(9 Yor —Fords=Erps T T e+ TaEgypat o+ T804

where ¥, are coefficient matrices.

The mean squared error of this s-period-shead forecast is

(ID:I MSE‘(JT’H&I 20 =E[ (¥ps— .ﬂ}zﬂls:‘(.ﬂv’sﬂ _.i-;z-l-slz:"]

— G+ TRT AT 9T,

where Q= Flee ).

From =P lg,,

(11} Ey=Pure=D vt Pavnt oL T el
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where p; denotes the Fth column of the matns P given (2.18)
Thus

(12) Q=E(ze =41 1 Varip,) +j2ﬁévm{1’m}+ o +35a35;: Varip,,)

Substituting (12) into {10}, the ALSE of the s-pernod ahead
forecast can he wrtten as

(13) MSEG g = o Varbid » 333 + 00 01+ Baip [0+ 400391 i1}

With thiz expression, it is possible to decompose the s-step-ghead
forecast error wariance due to each of the shocks The
contnbution of the jth orthogonalized innovation to the AGSE of
the s-period-ahead forecast is given by

(14) Varl) (8487 8,8, %, + i 6 Fat o ¥ _ 55,7 ]

Duviding (2-24) by MSE(4,, 4,0, we obtan the proporfion of

MEE( S, 4,0 due to shocks 1n j-th innovation.

If shocks to all other wariahles included in the system
explain none of the forecast error wanance of one series a all
forecast horizons, we say that the senes 15 exogenous. Likewise,
a warighle is highly endogenous to the system when small
propottions of its FEV are attributed to own waniance, and larger
FEV proportons are attributed to the innovations of other
variahles (Bessler 19843 Thiz FEV iz used to measure the
relative strength of relationships among wariables

Table 5 shows FEV of U8, and Korean chicken wholesale
price. This result could add more information about interrelation
between two countties prices analvzed previously. As expected,
the 1.5 chicken wholesde price 15 extremely exogenous for 4l
three periods as more than 96 percent of itz FEV iz accounted
for by own price innowvations. And, there 13 no big difference of
FEV between two periods. The Korean chicken wholesale price
explaing less than 4% of own price innovation for hoth regmes

The Korean chicken wholesale price 1z also highly
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exogenous for all three periods with over 73 percent of its FEWV
being self-explaned. Dunng the penod 19900 1~1996, 12, the
1.5, chicken price accounts for less than 0.7 percent of Korean
chicken price implying that there is almost no relation between
the two prices. However in the second period 1897, 11~ 2001, 1,
in the short run of three months or less, the share of the U5
chicken price in explaining FEV of Korean chicken price 15 7-8
percent while at the six month or later, it increases to about 16
percent. Thiz may imply that the interrelationship bhetween U5
and Korean chicken prices after the Korean financial crisis has
become stronger than before.

V. Summary and Conclusion

In order to deterrnine whether the U5 and Korean chicken
wholesale prices are interrelated or not, the price linkage models
linking the two countries’ wholesale prices were analyzed. Data
covers the period hetween 1990 1 and 2001 1

The Augmented Dickey Fuller test (ADF) suggests that
two countries’ chicken wholesale prices have a umt root Both
prices in first difference turn out to he stationary. The Pierre
Perron test for structural change indicates that there were
structural changes 1n the U5 chicken prices dunng the Korean
econotmic crisis, implying that U5 chicken wholesale prices are
trend stationary. In contrast, Korean chicken wholesale prices
have not been affected much by the Korean financial cnsis,
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TABLE 5. FEWV of the U5 and Korean Chicken Wholesale Prices

Variance Decomposition of the US Chicken Prices
1590.1-2001 1 1990.1-1994 12 1997 11-2001 1

SE |USLCWE |ELCWP | SE |USLCWP | ELCWP | SE |ISLCWE| ELCWE
1| oas | 10000 000 | O0d | 10000 | 000 | 006 | 0000 | 000

6 (0.4 9770 230 | 008 [ 9675 325 | 015 | 9656 344
12 | 018 | 9642 33 | 010 | 9640 360|003 | 9545 355
18 | 021 ] 9630 370|010 9635 365 | 013 | 9443 355
4 |03 %als 38 | 010 | 9633 367 | 013 | 9543 355
0| 035 [ 9604 3|01 | %632 368 | 003 | 9645 355
30| 026 [ 9600 d00 | 011 | 9632 368|003 | 9545 355

Period

Variance Decomposition of Korean Chicken Prices
1590.1-20011 1990.1-1994 12 1897 11-2001 1
SE |TSLCWP| ELCWER | SE. |USLCWE |ELCWP | SE (USLCWP| ELCWE
1 |04 | 050 9950 | 016 | 003 9992 | 011 | 683 9315
6 | 019 7R 18 02| 042 9058 | 013 | 1534 | 8446
12 [ 020 | 145 Bi03 (020 | 058 9942 | 013 | 1571 | 8429
18 [ 020 | 1978 Bl (020 0nd 903G | 013 | 1572 | 8428
241021 | B T8 | 020 | 064 9034 | 013 | 1572 | 8428
30|02 581 49 020 | 047 9933 | 013 | 1572 | 8428
3|03 | 7S T8 | 020 068 9932 | 013 | 1572 | 8428
Dt dering USLOWEP -+ KLOWP.

Period

In order to analyze impulse response function and forecast
error decomposition (FEV), three peniods are investigated: entire
period (1990 1~2001. 1), regime [1990. 1~ 1994, 12), regime I
{1997 11~2001. 1) The U5 clicken prices react to own prices
as well as Korean chicken price shocks in regime [ Shocks to
Korean chicken prices lead to a one percent fall in 1.5 chicken
prices, which seems not in agreement with general notions. For
the entire analysis period, the Korean chicken wholesale price
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responds not only to own price shocks but also to U5 chicken
price shocks.

FEV suggests that hoth the U5 and Korean chicken
wholesale price iz highly exogenous for all three periods,
implying that each price has moved independently of each other
Interestingly, howewer, the Korean chicken wholesale price in
regitme II became less exogenous with 5-16 percent of its FEV
being explaned by U35 chicken prices. This may imply that
interrelationships hetween U5 and Korean chicken whaolesale
price have become stronger after the Korean financial crisis

The results of this analvsiz implies that as the livestock
mmarket 1z more interrelated wath  other countries, shocks
originating from outside Korea would also be important factors
influencing Korean livestock prices. Foreign factors could be
huffer stabilizing domestic prices, while sometimes they may also
make domestic prices more unstahle
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