View metadata, citation and similar papers at core.ac.uk brought to you by iCORE

provided by Sunway Institutional Repository

Surway Academic Journal 2, 101-107 (2009

ARE MALAY SIAN EXPORTSAND IMPORTS
COINTEGRATED? A COMM ENT

TANG TUCK CHEONG"
Monash University Malaysia

ABSTRACT

This commentary aims to provide an insight on the work by Choorg, Soo and Zulkornain Y usop (2004), which
appeaed in the inaugura issue of this journal. The study has found a long-run relationship (cointegration)
between Malaysian imports and exports for the axnual period 1959-200Q0 An empiricd ill ustration in this
commentary reveds that a mintegration between Maaysian exports and imports as documented by CSZ requires
further investigation kefore it can be generali zed.
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INTRODUCTION

In the inaugural isaue of thisjournal (Val. 1), Choorg et al. (2004 (in short CSZ) examined
the long-run relationship (or cointegrating relation) between exports and imports in
Malaysia using Johansen’s multi variate test (Johansen and Juselius, 1990. With the finding
of a mintegration, they highlighted the dfediveness of Malaysia's past maaoewmnamic
padicies in stabili sing trade cndtions, which dces not exceel the inter-temporal budget. |
read CSZ's article with gred interest. The aticle alds further evidence in analysing the
cointegrating relation ketween imports and exports in a developing country such as
Malaysia.

However, | find that C&Z is nat conclusive in examining the long-run relationship
between imports and exports for Malaysian data (Arize, 2002 Tang and Mohammad, 20085.
Here, | will not provide the theoreticd model for the imports-exports relationship(s) sinceit
has been clealy cited in Ahmad et al. (2003. The eisting studies on thisissue ae Arize
(2002, Ahmad, et a. (2003, Tang (2003, Tang and Mohammad (2009. These studies do
not direaly examine the Malaysian case, bu rather that of a group d courtries. What do
these studies say? Using quarterly data between 19732 and 19981 for 50 courtries, Arize
(2002 found evidence in favour of cointegration between imports and exports in 35
courtries, but not in Malaysia, based onthe Johansen technique. Using Stock and Watson
test (1989, however, cointegration was confirmed for all courtries except Mexico and
Malaysia. The imports and exports used in the study were scded by the nominal GDP in
domestic aurrency. Further, Ahmad et al. (2003 examined the sustainability of the aurrent
acount imbalance for four ASEAN countries (Indoresia, Malaysia, the Phili ppines and
Thailand) over the 1961-1999 reriod (annuel data). For the cae of Malaysia, they found no
cointegration between imports and exports (measured in red terms as a percentage of red
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GDP) for the period 196131999, bt a wintegration existed for the period 196+1997
(acording to the trace statistic only, which is rather wedk evidence). By considering the
posshble structural bregks, they applied the Gregory and Hansen (1996 test and the results
suppated a wintegrating relationship between imports and exports with a posshble shift in

mean and/or slope in al courtries for the 1961-1999 period except Malaysia. For the pre-

crisis period (1961-199%, however, a mintegrating relationship between exports and
imports was only foundfor Malaysia. Using bounds test (Pesaran et al., 2009, Tang (2003

confirmed that the Malaysian red imports and red exports were wintegrated for the annual

sample period 1968-1998. However, receitly, Tang and Mohammad (2005 found no
cointegration between imports and exports in Malaysia using Engle-Granger (1987

approach and annual data for 1960-2000. In the context of import demand analysis,

Mohammead and Tang's (2000 work indiredly suppated the aintegration between imports
and exports in Malaysia for the period 1976-1998.Using the Johansen test, they foundthat

volume of imports, final consumption expenditure, expenditure on investment goodks,

exports and relative price of imports were mintegrated.

Using the mintegration tests, Arize (2002, Ahmad et a. (2003, Tang and Mohammead
(2005 found nocointegration ketween imports and exports in Malaysia (full period). CSZ's
work provided a different finding, that a aintegrating relation existed between exports and
imports in Malaysia. In this commentary, we examine the reasons for this discrepancy in
findings by these diff erent groups.

ROBUSTNESSOF CSZ'SsTESTS

C<Z founda wintegrating relation between imports and exports in Malaysia for the period
1959-2000. They used Johansen’s multivariate mintegration tedhnique to examine the
cointegration within a bivariate framework via exports and imports. Johansen’s multi variate
cointegration technique is often used partly becaise of its ealier popuarity and partly
because it is dill the best way for testing cointegration. According to Verbeek (2000, the
Johansen approadh is more dficient than the Engle-Granger (1987 method. One of the
problems of using the Engle-Granger methodis the sensitivity of the results to the left-hand-
side variable of the regresgon, that is, to the normalization applied to the @integrating
vedor.

In CSZ's work, they used ore lag for the unit roat ADF (Augmented Dickey-Fuller)
tests, and a lag length of five for Johansen's cointegration tests and the vedor error
corredion models. However, they did na state their reasons for choosing this lag structure.
For the cae of ADF, thisisaminor point, bu it isa aucia issue for cointegration analysis,
particularly Johansen’s multi variate technique.

It is well documented in the e@nametric literature that a aucial fador in using the
Johansen procedure isthe lag length. Enders (1999 nated, “ The results of the test (Johansen
methoddogy) can be quite sensitive to the lag length so it isimportant to be caeful... Begin
with the longest lag length deemed reasonable and test whether the lag length can be
shortened.” Cheung and Lai (1993 foundthat the Johansen’s cointegration tests were rather
sensitive to under-parametrization in the lag length, though na so to over-parametrization.
Their results paint to the importance of proper lag spedfications in estimating cointegrated
systems.
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Theory, however, dffers littl e guidance on the lag structure of econamic relationships,
and statisticd seledion criteria seldom spedk with ore voice (Sumner, 2009. Nevertheless
using long lags may be inconsistent with econamic sense (Charemza and Deadman, 1993.
In estimating a VAR (vedor autoregresson) model, Enders (1995 said, “Using quarterly
data, you might start with alag length of 12 quarters based onthe apriori nationthat 3 yeas
is afficiently long to capture the system’s dynamics.” An intuiti ve guide to establi shing the
best lag length in a VAR model is to chocse such a lag order in VAR that results in
estimated model residuals withou significant autocorrelation (Charemza and Deadman,
1992. In addition, Enders (1995 highlighted, “Alternatively, you can seled lag length
using the multivariate generalizations of the AIC (Akaike information criterion) or SBC
(Schwartz Bayesian criterion).” Cheung and Lai’s (1993 study suppated this point, that for
autoregressve processes, standard lag seledion criteria such as the AIC and the SIC
(Schwarz information criterion) can be useful for choasing the right lag order for Johansen’s
tests.

CXZ's study reveded a wintegrating relation between imports and exports in Maaysia
for the period 19592000 ly setting a five-lag length of VAR for the Johansen's
multi variate tests. A lag length o five yeasisusually considered long in terms of econamic
sense. In examining the aintegration between exports and imports in Malaysia, Ahmad et
a. (2003 corfirmed a two-lag length of VAR for the Johansen tests based onthe AIC.
Arize (2002 determined the number of lags applied in ead cointegration test based on
information provided by the AIC, the Sims LR test, and the vedor autocorrelation test
(Arize did na report the number of lag seleded based onthisinformation).

In Table 5 in CSZ, the eror corredion term (ECT) estimates $how vulnerability of a
cointegration between Malaysian imports and exports. Except for Case 1, (D(EXP)), the t-
statistics are all positive, showing that the estimated coefficient of the eror corredion term
is positive. However, the aror corredion term shoud be negative—its magnitude indicaes
the speed of adjustment from short-run dsequili brium towards the long-run equili brium
state. The insignificance of the aror corredion term and its paositive sign in CSZ's Table 5
provide alditional evidence of no long-run relationship between the examined variables.
Thisfinding (from ECT) contradicts the results of the Johansen’s tests. This may be due to
the use of along lag length of VAR, namely, 5yeas.

The sample size used for the Johansen’s likelihoodratio (LR) tests is ancther issue of
concern for cointegration analysis. According to Cheung and Lai (1993, finite-sample
analyses can hias the LR tests toward finding cointegration either too dten o too
infrequently. They proposed a scding fador to adjust the aiticd values to oltain
approximate finite-sample aitica values. Hakkio and Rush (1997) stated that increasing the
number of observations by using monthly or quarterly datadid na add any robustnessto the
results in tests of cointegration. Following this argument, the anual data used in the
previous gudies (Ahmad et al., 2003 Tang, 2003 CSZ, 2004 Tang and Mohammad, 2005
(31to 42 olservations) and in the present study (42 olservations) are mnsidered to be long
enough to refled the long-run relationship between imports and exports.

Based onthe finding of a wintegration between imports and exports, CSZ concluded
that the Malaysian government had been implementing effedive maaoewmnamic pdlicies.
Theoreticdly, the eistence of a wmintegrating relation ketween imports and exports
indicates that the maaoeconamic pdlicies have been effedive in the long run and suggests
that the courtry is largely not in violation d her international budget constraint. Even so,
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C<Z's conclusion may not be the only explanation passble, sinceit is olely based onthe
cointegration between imports and exports. Other econamic theory might explain the
eff edivenessof maaoecnamic padlicies implemented. For instance, Mohammad and Tang
(2000 estimated that the import relative price dasticity was —0.69,and the estimated long-
run grice dasticity of demand for Malaysian exports was —4.06 (Arize, 1990. Thus, these
studies concluded that the Marshall-Lerner condtion' might be satisfied, indicating
exchange rate padices could therefore be used to corred for balance of payments
disequili brium.

AN EMPIRICAL ILL USTRATION

This sdion gives an empiricd analysis of the validity of CSZ's work by focusing on the
cointegration between Maaysian imports and exports. The red exports of goods and
services (LnX), and red imports of goods and services (LnM) are on a natural logarithm
(Ln) scde. The nominal exports and imports (in locd currency) were deflated using the
export price and import price deflators (1995=100), respedively. The annual data ae from
World Tables (World Bank) and cover the period 1966-2001. The time series plot is
presented in Figure 1.
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Figure 1. Log of red imports and exports (LM = LnM and LX = LnX), 1960-2001

Two clarificaions $oud be made here. First, it is more gpropriate to use the export
price deflator and import price deflator to derive the red exports and the red imports,
respedively, instead of using the consumer price index (CPI). CSZ employed the CPI as

The Marshall-Lerner condtion indicaes a stable foreign exchange market if the sum of price dasticity of
imports and that of demand for exports, in absolute terms, exceals one.
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deflator for baoth imports and exports. In fad, the data from World Tables (World Bank)
show that the values of the export priceindex, import priceindex, and CPI are diff erent. For
example, the values are 38.5, 29.9%nd 30.88or 1960 84.199, 77.9&nd 60for 198Q and
132.19, 132.64and 118.3or 2001(1995-100). Thus, CZ swork is questionable sincethey
used the CPI as deflator for both import and export series. Second, like Ahmad et a. (2003
and Arize (2002, we have not scded the import and export variables by GDP for
econametric reasons (courtering heteroskedasticity). Thejustificaionisthat the theory talks
about exports and imports and nd export and import rates.

Table 1. Optimum Lag Length for Augmented Dickey-Fuller (ADF) Unit Root Test (based
on Akaike Information Criterion, AIC)

Level First-Difference
Series Constant Constant and Trend Constant Constant and Trend
LnM 0 0 g 0
LnX 0 6 d 0

# denatesrejedion d the null hypothesis of a unit root based ona 10 per cent level of significance (Madinnon
1996.

Table 2. The Results of Johansen’s Cointegration Tests
Series: LnM and LnX
Seleded (0.05level*) Number of Cointegrating Relations by Model

Data Trend: Linea Linea

Test Type: Intercept Intercept
No Trend Trend

Lag length: 1

Trace 0 0

Max-Eig 0 0

Lag length: 2

Trace 0 0

Max-Eig 0 0

Lag length: 3

Trace 0 0

Max-Eig 0 0

Lag length: 4

Trace 0 0

Max-Eig 0 0

Lags length: 5 (CSZ' s work)

Trace 0 0

Max-Eig 0 0

*Criticd values based onOsterwald-Lenum (1992).
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Table 1 reports the optimum lag order for the ADF unit roct tests using AIC. Contrary
to CZ' s work (which used ore lag), zero lag order has been suggested using AIC (except
constant and trend for level data, 6 lags). The results of ADF tests (as well as those
documented in Ahmad et al., 2003 Tang, 2003 Choorg et a., 2004 Tang and Mohammad,
2009 reved that the red imports and red exports are norstationary, 1(1).

The results of the Johansen’ s cointegration tests (trace @d max statistics) are reportedin
Table 2. The AIC and SC do suggest two lag length of VAR and ore lag length of VAR,
respedively. Both of these values of lag length of VAR are dightly lower than the five-lag
length used in C&Z. In order to seethe sensitivity of the results to the different lag length
used, the lags of one to five have been carried ou for this purpose. As ill ustrated in Figure
1, the data show alinea trend. Therefore, it is more gpropriate to consider the linea trend
asumption in data for the Johansen’s cointegration computation. The results of the
Johansen tests (both trace @d max statistics) reved no cointegrating relation between
imports and exports in Malaysia for the period 1966-2001.This finding is consistent with
different lag structure for VAR (between ore and five), and run contrary to CSZ's study,
which suppats a wintegrating relation ketween imports and exports in Maaysia for the
period 1959-2000 d&sed onafive-lag length of VAR.

CONCLUSION

This commentary has highlighted CSZ’'s work, which confirms a long-run relationship
between imports and exports in Malaysia for the period 19592000. The main source of
concern of CSZ' swork isthe lag length used for the Johansen cointegration test. Contrary to
CSZ's work, no cointegration was found ketween the Malaysian imports and exports from
the ampiricd ill ustration in this commentary. Our finding is consistent with those of Arize
(2002 and Ahmad et al. (2003, which were dso based onthe Johansen tests.? In short, the
empiricd ill ustration d this commentary reveds that a mintegration between Maaysian
exports and imports as documented by CSZ requires further investigation kefore it can be
generali zed.

For further work, | do suggest more powerful techniques for cointegration, for example,
anew test of the null hypothesis of no cointegration ketween a pair of time series proposed
by Leyboune ¢ a. (2002. In fad, they have found evidence that this general version o
their test is more powerful than the Johansen test. Other than that, several cointegration
techniques auch as sngle-equation and multivariate goproaches can be caried ou together
as a qosghed for the existence of a wintegrating relation between the Malaysian imports
and exports.
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