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An East Asian Currency Union?

An East Asian Currency Union?

Xinpeng Xu

The events in East Asia have been most spectacular, with more than
three decades of economic “miracle” ( World Bank, 1993 ) since the
1960s, only to be followed by a devastating financial crisis in 1997.

Although a consensus has yet to emerge as to what precipitated the
financial crisis, a number of studies have pointed to the important role
played by the exchange rate regime. The de facto currency peg to the
US dollar for most East Asian economies was deemed a key factor that
exacerbated, if not fundamentally caused, the financial crisis. The
debate over what is the choice of an optimal exchange rate regime in the
aftermath of East Asian financial crisis is still alive, with the polar case
argument suggesting either free floating or “hard fix” coexisting well
with the argument that no single exchange regime is appropriate for all
economies or at all times ( Frankel, 1999). To make the debate even
more colourful, there is a third dimension concerning what. the
appropriate domain of an optimal currency area (OCA) is, be it an
economy or a group of economies, with the idea dating back to the OCA
literature pioneered by Robert Mundell (1961 ) [ see also Wihlborg and
Willet(1991) , de Grauwe(1992) and Tavlas(1993) for surveys on the
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recent advances].

While most of the East Asian economies have managed to sail into the
uncharted water of a floating exchange rate regime since the onset of the
financial crisis, the experience to date suggests that there are still several
questions begging for an answer. First, is a floating exchange regime for
each economy a desirable long term choice or a single currency is more
an optimal choice for an economy or a group of reconomieé? Barro
(2001) and McKinnon (1999) propose a currency union adopting the
US dollar as a common currency while Williamson ( 1999 ) and
Dormbusch and Park (2000) advocate a common-basket exchange rate
peg for the East Asian region. Second, given the fact that a group of |
East Asian economies shares similar production and export structure ( Xu
and Song, 2000), how can the exchange rate regime avoid “beggar-
thy-neighbour” competitive depreciation policies that had been partially
observed during the crisis? Tower and Willett (1976 ) argue succinctly
that the potential importance of the exchange rate as a stabilization tool
hinges to a great extent on whether the shocks affecting a country are
positively correlated with those of its trading partners. If two countries
experience symmetric external shocks, a depreciation of a country’s
currency against the other will not be an effective tool for output and
employment stabilization since after experiencing the same external
shocks, the othe; country’s currency will have a tendency to depreciate
as well. Third, with increasing integration within East Asia through
intra-regional trade and investment, the undesirable aspects of a floating
exchange rate regime that leads to large volatilities of currencies of
trading partners are most apparent, which raises concerns that it may not |
be beneficial for closer regional economic integration if the desirability
of an appropriate currency domain can be a group of economies. !

The theory of “optimal currency area” provides a useful vehicle in

answering the above-mentioned questions, through the assessment of an
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appropriate domain of a currency area. If a country turns out to be an
appropriate domain of a currency area, then a floating. exchange rate
regime for that country may be desirable. On the other hand, if a group
of countries constitute an appropriate domain of a currency -area, a single
currency for the group of countries may be optimal as the group’s
floating exchange rate against outside domain countries not only serves
the purpose of stabilization for all countries in the group but also greatly
reduces the costs associated with the maintenance of many currency areas
(Mundell, 1961, p.662).

There are certain criteria to be satisfied for a group of countries to
form an OCA, however. For example, if labour is mobile across
countries, or price and real wage are flexible, the need for an
independent currency and monetary policy to achieve output or balance-
of-payment stabilization would be greatly discounted. In the case where
labour is immobile across countries and real wage is inflexible, as long
as two countries experience common symmetric shocks, they’ll
presumably favour the same policy responses and thus they are good
candidates for an OCA. Recent research also finds that the correlations
of business cycle shocks are endogenous, in that stronger trade ties may
lead to stronger correlations of business cycle disturbances ( Frankel and
Rose, 1996).

The purpose of this paper is to make an empirical assessment of the
feasibility of an optimal currency area for a group or sub-group of East
Asian economies, by focusing on the degree of common symmetric
business cycle shocks. For that purpose, we have taken the traditional
Keynesian assumptions that price and wage are sticky at least in the short
run and we have made the assumption that labour is immobile across
countries, which cry out for the necessity of a flexible exchange rate as
an. instrument of stabilization. Together, it amounts to identifying
empirically the appropriate domain for an optimal currency area in East

3
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Asia.

We have followed Bayoumi and Eichengreen ( 1994 ) ( thereafter,
BE), in our first step of estimation, by making a distinction between
structural disturbances and the economies’ responses. Making use -of the
basic aggregate-demand-aggregate-supply theory, we set up a bivariate
structural model to identify structural supply and demand shocks a la
Blanchard and Quah (1989). This approach distinguishes us frem a
number of studies that consider the behavior of output indicator itself, by
calculating simple correlation coefficients of output growth across a
group of countries. The problem with the approach of a simple
correlation coefficient of output, -as argued by BE, is that output
movements are not the same as shocks and output correlation indicator
conflates information on disturbances and responses. 2

After identifying structural supply and demand shocks, BE and others
go on to calculate simple contemporaneous correlation coefficients of the
structural disturbances. One major disadvantage with the = simple
correlation coefficient approach is that the calculation of. simple
correlation coefficients requires an anchor region ( regions ), which
makes it difficult to ‘assess the degree of symmetry of business cycle
disturbances for a group of countries. The pair-wise nature of correlation
coefficient does not serve the purpose of measuring commonality of
business cycle disturbances among a set of nations. '

Our paper departs from: BE and others By making a further distinction
between commeon shocks and common symmetric shocks in the second
step of our estimation, making use of a statistical technique—a factor
model—that setves this purpose well. It is reckoned that there are
differences between common shocks and common symmetric shocks.
Economies of nations may be buffeted by common shocks, such as .oil
price shock, but oil price shock may affect different economies in either

a symmetric or an asymmetric way, depending on. factors like similarity
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of production structure and/or resource endowment.” An increase in oil
price may be a positive disturbance to an oil rich country such as
Indonesia, but may turn out to be a negative shock to a resource-scarce
country like Japan. This indicates that shocks that are common may not
be symmetric and therefore, may not require similar policy responses. A
number of existing studies estimate the contribution of common shocks
but do not make a distinction between common shocks and .common
symmetric shocks. For example, a recent paper by Lee, Park and Shin
(2002) estimate the extent of common shocks using a dynamic factor
model without paying attention to common symmetric or common
asymmetric shocks.

Furthermore, studies along the line of simple correlation usually do
not provide dynamics of the convergence ( divergence) process, which is
very important as one region. might have little in common in terms of
structural shocks with the other in the first few years under study but
may have been converging in the last few years, or vice versa. -

Our paper first derives structural supply and demand shocks from a
structural vectorautoregression model. The setup of a factor model in the
second step allows us to decompose the shocks, both supply and
demand, into common and idiosyncratic shocks, to gauge the degree of
common symmetric - shocks, and to examine whether the commeon
symmetric shocks have been more synchronized overtime.

To anticipate the empirical results of this paper, we find significant
degree of business cycle synchronization among a group of 10 East
Asian economies, including Japan, South Korea, China, Chinese Hong
Kong and Taiwan, Singapore, Thailand, Malaysia, Philippines and
Indonesia, with a degree of synchronization more or less the same as
those of their European counterpart. We find that the dynamics of this
synchronization registers a process of converging over.time, with the

exceptions of that of the Philippines, which displayed divergence of
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business cycle shocks with those of the rest of the region. Interestingly,
we have observed significant synchronization of structural supply shocks
of China with economies in the region, with common symmetric supply
shocks accounting for majority of the common supply shocks. Taken
together, it implies that East Asia is as well prepared for a regional
currency union as the European counterpart, on the basis of the degree
of synchronization of business cycle shocks.

Our paper is structured as follows. The next section describes in detail
the two steps we use in our empirical estimation, followed by a
discussion of data. In Section 3, the econometric results are reported

and interpretations are provided. The final section concludes.

To examine the degree of asymmetry of business cycle disturbances

among East Asian economies as well as the dynamics of the symmetry
over time, we employ a two-step procedure in our estimation. A
structural VAR model is first setup to capture the dynamics of shocks to
different economies. We then investigate both the correlation of supply
shocks and that of the demand shocks across a set of different economies
over time. The setup of a factor model in the second step allows us to
decompose the shocks into common symmetric and common asymmetric
shocks and to examine whether regional shocks have been converging

over time. This section describes the procedure in detail.

Structural VAR to Extract Business Cycle Disturbances

We first investigate the sources and symmetries of disturbances to
output and inflation in the regional dimension. Following Blanchard and
Quah (1989 ) and - Bayoumi and Eichengreen (1994 ), we setup a
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bivariate structural vector autoregression model (SVAR) based on the
standard textbook model of aggregate demand ( AD) and aggregate
supply (AS).

Consider a bivariate system of output and inflation that has a structural
vector moving average( VMA) representation of two orthogonal shocks,
supply and demand shocks. Using the lag operator L, the model in

matrix form® can be written as
X, =p+0(L)e, (1)

where the matrix polynomials @ ( L) denote the impulse response
functions of the structural shocks ¢, = (&, ')’ to the elements of X =
(Ay, A7 )’, and u is a vector of constant.

In the bivariate system we study, y, and 7, denote log of output and
inflation respectively, Ay, and Asr, are therefore their rates of change at
specified frequency. The structural shocks &, = (&F, &)’ are assumed
to be mean-zero serially uncorrelated with diagonal covariance matrix
D=E(¢g,e}).

To estimate the model defined by equation (1), we first invert
equation (1) into a structural vector autoregression representation.

Assuming that matrix (L) is nonsingular, we have
(L)X, =T, +&,, (2)

where the matrix polynomials '(L) = §(L) ™', andT, = 6(L) 'uis a
vector of constant. The SVAR model of equation(2) can be rewritten as

follows
BX, =T, +T'X,, +--+T,X,_, +eg, (3)

where B is a 2 x 2 matrix that describes the contemporaneous
relationship between the two endogenous variables.

Direct estimation of the SVAR model is not possible due to the
endogeneity of variables in X,, which is determined by the vector B.

7
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Premultiplication of equation(3) by B ™' allows us to obtain the reduced

form vector autoregression( VAR) ;
X: = AO + AIXt-l ot APXI-P te, | (4)

where 4, = B"'T,, 4, = BT, A, = B"'T',, and the reduced form

14

‘errors e, = B™' g, are linear combinations of the structural errors &, with

mean zero and covariance matrix {} = B DB

Although the reduced form VAR model of equation(4) can now be
estimated, it is still not possible to uniquely derive the structural
parameters B, T, I';, -, T, and D, given estimates of 4,, A, -,
A,, and ). There are a total of 4p + 8 structural parameters with 4p in
the vector of I',, ---, T, and 8 in B, I'; and D. However, estimation of
the reduced form VAR model of equation (4 ) yields only 4p + 5
parameters. Thus, thrée restrictions are required for identification of the
structural parameters. Normalization of the elements of the vector B
yields ones on the diagonal and provides another two restrictions.
Clearly, at least one restriction on the parameters of the SVAR is
required for the identification of all of the structural parameters.

There are broadly two approaches in the literature in imposing an
additional restriction in order to recover the structural patameters from
estimates of reduced form VAR. The first is to impose ad hoc
restrictions such as recursive ordering on the parameters of SVAR. This
amounts to impose “short-run” restriction on the SVAR model in that
one of the endogenoﬁs variables has no short run impact on the other.
The resulting estimates of the SVAR model can be sensitive to the choice
of the ordering of variables( Enders, 1995). k

The second approach is to impose restrictions based on standard
economic theory, such as Blanchard and Quah(1989). We follow the
second approach in assuming that aggregate demand shocks have no

long-run effects on real output, which implies that the coefficient



