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I . Introduction

In the area of international trade, there have been a number of studies designed to ex-
plain the import demand behavior. Previous studies of the demand for imports have general-
ly used the traditional form of the estimating equation, i. e. one regressing the quantity of im-
ports to the level of real income and the relative prices. The research on the import demand
uniformly presumes that there exists an underlying equilbrium relationship between the quan-
tity of imports and a given set of variables thét explain it However, if this assumption is
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1) Khan and Ross( 1985 )summarizes the literature
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false, attempting to estimate the traditional formulation is invalid

My purpose in this paper is to determine whether in fact the variables concerned with
the Japanese import demand are ( trend )stationary and there exists a cointegrating relation-
ship. Though Khan and Ross (1975 )thought of isolating the effects of the cyclical factors
from those of the secular factors, they did not raise the issue in the context of non—
stationarity and cointegration. Acknowledging the effect of the structural break such as the
oil shock, my paper explores Perron(1989 ) type detrending method in the analysis of the im-
port demand behavior. The resulting equziu'on is estimated for Japan. The period of observa-
tion is 1974 : 1 to 1990 : 2 on a biannual basis? Considering the exchange rate regime
change and the 1st oil price shock, we excluded the period before 1974.

The plan of paper is the follwing. Section2 provides the results of the fraditional esti-
mation and the root tests. Scetion3 reports the results of the detrending method incorporat-
ing the structural shift and the implications of these results. Some conclusions are in sec-

tion4.

II. The Demand for Imports and the Stationarity

The traditional formulation of an import demand equation relates the quantity of im-
port demanded to domestic real income and the ratio of import prices to domestic prices. In
log-linear terms the estimated result on the Japanese traditional import demand function is :

log M(t) =—5.106 + .781 log Y(t) — . 456 log P(t) (1)

(.749) (.061) (.080)

R*=.908, D. W. = .512 A .
, where M is quantity of import, Y is domestic real GNP, P = PM/ PD where PM is import
price index and PD is domestic wholesale price index. The values in the parentheses below
the coefficient represent the standard errors. The data are taken from the Internationai Fi-
nancial Statistics. o |

2) Sinoétheimportdemandislmowntoadjmttoaslnckhﬂxeﬁghtknnds’devaﬂavbl&swithususa]ly .
more than a quarter, the hiannual rather than the quarterly basis is chosen here.
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The estimated result shows that both income and price elasticities show ‘the expécfed
signs. However, the above result following the traditional import demand literature just as
sumes the existence of an underlying equilibrium relationship between the quantity of ifnports
and the right hand side variables that explain it. Recent advances in time series methodology
allow researchers to test for the presence of equilibrium relationship between economic varla
bles. Engle and Granger( 1987 )show that even if economic series may wander through time,
there may exist some linear combination of the variables that converges to an equilibrium, i
e. the series are cointegrated. ' |

We check the stationarity by the Dickey and Fuller(1979 )ﬁomnlizéd bias n(e—1),
and Phillips' (1987) Z(«a) statistic which allows serial correlation as well as heteroscedas-
ticity. ( Table 1 )reports the calculated statistics for each of the different series. The hypothesis
of a unit root in the individual series is not rejected at the 5% level of significance for each
concerned series. o “ | o |

To check the cointegration, Dickey—Fuller normalized bias and Phi]iips’ Z(a)test are
applied to the residuals. The calculated values are —9.273 and —12.301, respectively. There-
fore, we can’t reject the null hypothesis of no cointegration at even 10% level of siglﬁficénce;
This suggests that the traditional estimation results of the Japanese impc')'rtAdemand equation
such as Kreinin(1969), Goldstein and Khan(1976), Wilson.and Takacs(1979)and so on are
not reliable. |

II. Results on the Detrending Method with Structiral Break

Wheh the concerned series are revealed to have unit roots, Pérrdh( 1989) suggested
checking structural breaks and using the detrending method Though Deyak, Sawyer and
Sprinkle( 1989) and Mah(1992, 1993 ) among others checked structural breaks in the import
demand function, they did not relate the issue with the non-—stationarity problem avnd' the
detrending method. ' ‘ S

In this paper to overcome the non-stationarity problem found in the previous section,
we use Perron(1989) type detrending method incorporating a structural break. Since plot-
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ting, not reported here to save the space, shows breaks at the first half of 1986(1986 : 1), i
e. right after the Plaza meeting and the consequent yen appreciation, Perron(1989) type
detrending method which acknowledges change in the form of level as well as the growth
rate is adopted. Denote t : time trend, DU : dummy tating a value of one when t is greater
than or equal to 1986 : 1 and zero otherwise, and DT : t —1985 : 2 and when t is greater
than or equal to 1986 : 1and zero otherwise.

‘The estimated results on the so — called ‘crash and changing growth model are re-
ported in (Table 2). Looking at the estimation results, since the coefficients of DU except
that for the import quantity are significantly different form zero at any reasonable level of
significance, we can suggest that the levels of log Y and log (PM/ PD) variables changed at
around 1985 : 2 — 1986 : 1, the period of the Plaza meeting when the appreciation of Japa-
nese yen was decided The slope of the import quantity (the relative price) against trend
changed (did not change) at the 5% level of significance. Whether that of the real income
change or not is difficult to decide.

~ The estimation result from the crash and changing growth type detrended series is
shown in eq (2) :

log M(t) = 000 + 2.448 log Y(t) — 247 log P(t) (2)

(.007) (562) (.074)
R*= 552, D.W.= 1326

Comparing eq. (2) with eq. (1), first, the Durbin—Watson statistic ameliorates pre-
sumably due to the acknowledgement of the structural break. Second, the coefficient of the
" real income increases and the absolute value of the coefficient of the relative price is small in
absoluté value, whose low value is generally in accordance with the current knowledge con-
cerning the Japanese import demand.®

Though we can infer the meaning of the elasticities of income and price from eq. (2)
or compare eq. (2)with eq (1), the non—stationarity issue still remains. The unit root test
results on the detrended series are shown in (Table 3). The null hypothesis of the existence of
a unit root is nof rejected for each of the variables at any reasonable level of significance. To

3) See Goldstein and Khan (1976 ) as an example.
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check the cointegration of the model, Dickey— Fuller normalized bias and Phillips’ Z(a) test
are applied to the residual of the cointegrating regression. The calculated values are —8.451
and 15.524, respectively. We cannot reject the null hypothesis of no cointegration at any rea-
sonable level of significance. The reported results suggest that, even if we acknowledge the
structural break following the Plaza agreement on the appreciation of Japanese yen and
detrend the data, the estimation result of the traditional Japanese import demand equation is
not reliable,

Since the changing growth type detrending method may be more valid with respect to
the import quantity term and the crash type may be more relevant for the relative price
term, several combinations of detnended series are trieci However, all these trials yielded
poorer performances than that reported in eq. (2) and also showed non— stationarity and
non— cointegration.

In addition to the import demand function formulation used previously, we also used
log Y(t), log PM(t) and log PD(t) as the appropriate right hand side explanatory variables,
aclmowledging the possible differeht responses of the import quantity with respect to the im-
port price and the domestic price. The evidences on the unit root tests and the cointegration
test appear in (Table 4). Even though Perron (1989) type detrending method is adopted
with respect to the regression based on the 3 right hand side variables, as (Table 5) shows,
the results show that all concerned detrended variables are also non—stationary. The
cointegrating regression éhows no rejection of cointegration at the 5% level of significance in
terms of Dickey—Fuller normalized bias. However, Phillips' Z(a) test shows non—
cointegration at any reasonable level of significance.® Furthermore, the estimated coefficients
of the import price and the domestic poice were not consistent with a priori expectation. The
interested reader can get more results upon request from the author.

The above—mentioned results showed that all the relevant series are still non--sta-
tionary despite the use of Perron type detrending method, which are quite in contrast with
Perron’s (1989) findings with respect to most U. S. macroeconomic variables. Furthermore,
the model is shown as not cointegrated. If the time series involved are cointegrared, then the

4) Phillips and Ouliaris(1990) suggested Z(a) test in the sense of power and supported setting a null
hypothesis of no cointegration. Their suggestion is adopted here.
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regression parameters can be precisely estimated, because the estimated values under
cointegration converge to their true values very guickly. In the absence of cointegration the
steady state nature of the underlying model is doubtful, because it has no inherent tendency
of returning to the equilibrium path.

The evidences presented in this paper suggest that the conventionally used market
force variables such as the real income and the relative prices cannot explain the Japanese
import demand behavior well®> Looking at the year of, for example, 1983 (Nogues,
Olechowski, and Winters (1985)), the official Japanese non— tariff barrier coverage ratio is
fairly low (11.9% ) compared with that of all industrial country markets (27.1% ). Conse
quently, in addition to the market force terms, the unofficial private barrier such as the pecu-
liar distribution system not related with the Japanese official liberalization measure might be
an additional effective variable in explaining the Japanese import demand behavior.?

IV. Conclusion

Adopting the elasticity approach, the import demand equation is analyzed with respect to
Japan using biannual data over the officially well liberalized period. The unit root tests
showed that all concerned variables are non—stationary and not cointegrated as well
Though Perron (1989) type detrending method acknowledging a structural break is adopted
to overcome the problem, the result also shows that the detrended series are non—stationary
and, furthermore, not cointegrated. It implies that the traditionally used market force varia- -
bles cannot explain the Japanese import demand well and, the closed minds rather than the
closed market or the private barrier such as the complex domestic distribution system might
be the peculiar aspect of the J apanese import demand.

5) For a general interpretaﬁon of the non— cointegration, see Granger (1986 ).

6) Balassa (1986 ). l.z_iwrr—moe (1987) and others also concluded in this way, though not using rigorous econ-
ometric techniques. See Saxonhouse (1982) for the opposite side.

-80-



The Japanse Im port Demand Behavior . The Cointegration Approach
REFERENCES

Balassa, B. (1986) “Japan’s Trade Policies”, Weltwirtschaftliches Archiv 122 : 745—790.
Deyak, T. A, Sawyer, W. C. and R. L. Sprinkle (1989) “An Empirical Examination of the
Structural Stahility of Disaggregated U. S. Import Demand”, Review of Economics
and Statistics 71 : 337—341.
Dickey, D. A. and W. A. Fuller (1979) “Distribution of the Estimators for Autoregressive
Time Series With a Unit Root”, Journal of the American Statistical Association 74
1 427—431.
Engle, R. F. and C. W. J. Granger (1987 ) “Cointegration and Error Correction : Representa-
tion, Estimation and Testing”, Econometrica 55 : 982—1007.
Goldstein, M. and M. S. Khan (1976 ) “Large versus Small Price Changes and the Demand
for Imports”, International Monetary Fund Staff Papers 23 : 200—225.
Granger, C. W. J. (1986) “Developments in the Study of Cointegrated Economic Variables”,
Oxford Bulletin of Economics and Statistics 48 : 213—228. |
Khan, M. S. and K. Z. Ross (1975) “Cydlical and Secular Income Elasticities of the Demand
for Imports”, Review of Economics and Statistics 57 : 357—361.
-------------------------- (1985) “Income and price effects in foreign trade”, In Jones, R. W.-and
P. B. Kenen, eds, Handbook of International Economics, Vol. 2, (Amsterdam, North—Hol-
land) : 1041—1105. ' ’ |
Kreinin, M. E. (1969 ) “Price Elasticities in International Trade”, Review of Economics and
Statistics 49 : 510—516. ’
Lawrence, R. Z. (1987 ) “Imports in Japan : Closed Markets or Minds?” Brookings Papers
| on Economic Activity : 517—554. |
Mah, J. S. (1992 ) “On the Behavior of Import Demand of Korea”, Asian Economic Journal 6
:115—-119.,
------------ (1993) “Structural Change in the Import Demand Behavior : the Korean Experi-
ence, 1971—1988”, Journal of Policy Modeling, 15 : 223 — 227. ‘
Nogues, Julio, J., Andrzej Olechowski, and L. Alan Winters (1985) “The Extent of Non—



E X W R

Tariff Barriers to Industrial Countries’ Imports”, World Bank Discussion paper, Report DRD
115.
Perron, P. (1989) “The Great Crash, The Oil Price Shock, and the Unit Root Hypothesis”,
Econometrica 57 : 1361 —1401.
Phillips, P. C. B. (1987 ) “Time Series Regression with a Unit Root”, Econometrica 55 : 277
—301.
--------------------------- and S. Ouliaris (1990 ) “Asymptotic Properties of Residual Based Tests
for Cointegration”, Econometrica 58 : 165—193.
Saxonhouse, G. (1982) “Evolving Comparative Advantage and Japan’s Imports of Manufac-
tures”, In Yamamura, K..ed. Policy and Trade Issues of the Japanese Economy,
(Seattle : University of Washington Press) : 239—269.
Wilson, J. F. and W. E. Takacs (1979) “Differential Responses to Price and Exchange Rate
Influences in the Foreign Trade of Selected Industrial Countries”, Review of Econom-
ics and Statistics 61 : 267 —279.

Table 1 : Test Results for Unit Roots and Cointeglati_on

Statistic loeM logY log(PM/PD) E
Dickey—Fuller n(a—1) 149 063 1.096 —9.273
Phillips'Z( &) 144 063 661 —12.301

Notes : a) E denotes the residual term in the cointegrating regression.
b) The reported results in all tables are based on 4 lag truncation numbers. Though
several other truncation numbers were also tried, the test results did not change at
all qualitatively.
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Table 2 . The Estimation Results on the Crash and Changing Growth Model

Dependent variable constant tr.end DU DT R?
log M 4441 010 042 041 947
(024)  (002)  (045)  (.007)
log Y 12029 024 —038 003 997
‘ (005)  (000)  (.010)  (.001)
log (PM/PD) —228 010 —431  —007 729

(.040) (.003) (.076) (.011)

Note : The values in the parentheses below the coefficient denote the standard errors of the
coefficients. DU =1 if t is greater than or equal to 1986 : 1 and = 0 otherwise. DT
—t—1985 : 2 if t is greater then or equal to 1986 : 1 and = 0 otherwise. DU and
DT check the crash (the level change) and the change in the growth rate against

trend, respectively.

Table 3 : Test Results for Unit Roots and Cointegration : the Detrended Series Case

Statistic logM log Y log(PM/ PD) E
" Dickey — Fuller n(e—1) —15024 —9763  —12590 —8451
Phillips’ Z( @) 3928 — 7333 —2.999 15524

Notes : See Perron (1989) for the critical values.

Table 4 : Test Results for Unit Roots and Cointegration : 3 Right Hand Side Variables Case

Statistic log PM log PD R
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Dickey — Fuller n(a—1) 012 0.047 —11.626
Phillips’ Z( @) 006 046 —4010

Note : R denotes the residual term in the cointegrating regression in case of using 3 right
hand side variables : log PM, log PD, and log Y.

Table 5 . Test Results for Unit Roots and Cointegration : 3 Detrended Right Hand Side Var-
iables Case

Statistic log PM log PD R
Dickey — Fuller n (a—1) —12.720 —12.720 —29.764
Phillips’ Z(a) —3.045 —4.847 — 745

¥ 2 o
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