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Abstract

Vertical fragmentation of product value chain asrberders is the driving force of
growing economic interdependency in East Asia. miemn currency, not flexible
exchange rates between national currencies, wedldce flexibility in relative prices
within East Asia. Its impact would be far greaiar éxports that have stronger
production network linkage. In order to test th@dipesis, the paper estimates the effect
of a common currency on China’s processing anchargliexports separately. The
distinction is necessary because the processingresxpinlike the ordinary exports, are
produced along the regional production network#h Whal stages of assembly and
exporting being increasingly concentrated in Chirtee short-run dynamics indicate that
the effect on China’s processing exports is moaa tfouble the corresponding effect on
China’s ordinary exports. The long-run effect oa finocessing exports of intra-regional
RER flexibility, which is otherwise the lack of egional currency, is almost nine times
as large as the long-run effect of a unilateral Ragipreciation. By contrast, the
corresponding long-run effect is statistically grsficant for the case of ordinary exports
that are produced primarily by using local inpdise long-run coefficient of this intra-
regional RER flexibility implies that the actuallume of processing exports is 20
percent below the potential. The magnitudes ofdleffects are consistent with the
hypothesis that a common currency would furthezgrate East Asian production
networks and promote regional economic integration.
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1. Introduction

In a seminal paper, Robert Mundell (1961) argued &m optimum currency area (OCA)
would be a region, not the domain of national aueres. His argument is that if factors
are sufficiently mobile across national boundanmethe region, then a flexible exchange
rate system based on national currencies beconrmexessary, and may even be
positively harmful. McKinnon (1963) further advaddie concept in terms of the ratio
of tradable to non-tradable goods. His argumetitasif a number of countries trade
extensively with each other and if each pegs itseticy to a representative bundle of
imports, then each currency will be pegged to thers. McKinnon argued that to
maintain the liquidity value of individual currersi, a fixed exchange rate system, or a
common currency, would be necessary. A common eayrevould greatly facilitate
contractual arrangements. It would thereby stineufattor mobility among the countries
and promote economic specialization and growtthénrégion. In effect, both the OCA
criteria are conceptually interrelated and endogerto the intra-regional trade
integration. If countries in a particular regiom ancreasingly integrated in their
production and trading relationships, a new demvaiticarise for a regional currency and
against national currencies within the region.

The recent literature generally suggests that abgitd technology have become highly
mobile across East Asian countries since the d890s. The literature further indicates
that East Asian economies have synchronized bistyetes, particularly after the Asian
financial crisis and that there is a greater degfaeterdependency among the countries
in the region. In the context of East Asian producthetworks, it is rational to argue that
the condition of greater labor mobility is largeltained by vertical fragmentation of
production processes across borders in East Asate that the notion of labor mobility
is meant not to be in terms of geographical anidter-industry dimensions as indicated
in the OCA literature, but by the way of intra-irstity fragmentation of product value
chain across national borders. The present stualgfitre conjectures that East Asia is an
optimum currency area. However, East Asian countraeve their independent national
currencies and pursue heterogeneous exchangeotatieq This leads to the research
guestion: what would happen to East Asian prodaatetworks and regional trade
integration, had there been a common currencyut d@ differently, what is the
opportunity cost for East Asian exports for notingwva regional currency? Particularly,
this paper’s focus is on measuring the costs to&siprocessing and ordinary exports
respectively.

! See, for example, Kwan (2001), Hatch, (2003), Meiin and Schnabl (2003), Yusuf et al. (2004),
Thorbecke and Yoshitomi (2006), Fujita (2007), Kag@2®07), and Plummer and Wignaraja (2007). The
author thanks Ronald McKinnon for referring to netcempirical evidence on increasing synchronizatibn
business cycles in East Asia.

%2 The phenomenon of international fragmentationrofipction processes can be construed much in line
with Raymond Vernon’s (1966) product cycle hypothegernon’s fundamental conjecture that the locus
of production will be shifted to the less-develof@mlith as the production techniques become staizddrd
implicitly recognizes that parts of production pess, not the entire product value chain, can atsshifted
to the less-developed South. The resultant tratterpavould be vertical intra-industry trade, o t
horizontal inter-industry trade.



In the empirical trade literature, the conventioagproach has been to estimate a gravity
model by using a cross-country dataset, whereftaetef currency union on trade,
income and other macroeconomic variables is cagtoyea dummy variabfe Anderson
and van Wincoop (2003), assuming complete prodadpecialization and homothetic
preferences, obtained a theoretical gravity eqoafibe model predicts that bilateral
trade, after controlling for size, depends on titetdral trade barrier between two
regions, relative to the product of their multilaieresistance indicésThey estimated the
model both in the context of a two-country settwogsisting of the U.S. states and
Canadian provinces, and a multi-country setting #heo included 20 other industrialized
countries. Based on the estimate of elasticityubfstution (i.e., 5.0) from Hummels
(1999), the study found that a tariff equivaleritreate of the U.S.-Canada border barrier
would be 48 percent. The study further found tlatler barrier reduced trade between
the United Sates and Canada by 44 percent of thtrder-less trade. Rose and van
Wincoop (2001), using 1980 and 1990 data for a&&43 countries, estimated the
Anderson-van Wincoop gravity model to estimatedfiect on trade of monetary unions.
The study replaced the multilateral resistance $emith country-specific fixed effects.
They found that the tariff equivalent estimatete monetary barrier to trade would be
26 percent. For the case of European Monetary UfiidlJ), the results showed a 58
percent trade-creating effect of currency uniontii@r euroland countries. This is perhaps
the most conservative estimate of the effect afraeticy union on trade. Klein and
Shambaugh (2006) developed a comprehensive dataalks®l countries over the 1973-
1999 period and usedde factoexchange rate regime classifications. @bdacto
classification scheme included currency union,dipeg and indirect peg, all being
mutually exclusive meaning that any one observatamonly be coded as one type of
exchange rate regime. They also estimated a sthgdavity model including dummies
for three regime classifications and other usuatmds. The study found that a fixed
exchange rate system (direct peg) would ‘increatanational trade with one another 36
percent relative to intranational trade (p. 370).’

Surprisingly, all the empirical results are, to best of our knowledgex posestimates
of the effect of either a common currency or adiexchange rate systanThe applied
methodologies, in general, do not suggest a waptainex anteestimates of the effect
of a common currency, when a region is an optimumeaicy area but with independent
national currencies linked by flexible exchangesatNor does the literature offer a

% Rose and Engel (2002) and Frankel and Rose (20@®yed that a currency union would increase trade
between union members by a factor of over threseRmd Stanley (2005, p23) reported 34 empirical
estimates of the effect on trade of currency unidre median coefficient of the currency union dummy
was shown to be 1.2, implying that membership égamency union wouldzateris paribustriple bilateral
trade—e?°>3.0.

* See Kalirajan (2007) for a stochastic frontienfatation of standard gravity model to estimateeffect
of country-specific resistance on bilateral traldevs.

® Klein and Shambaugh (2006) showed that the numibeservations witlle factofixed exchange rate
systems including currency union in a typical dasof bilateral trade and exchange rates woultbbat
2 percent of total observations. They represent dhl5 percent of world trade. A dummy variable
representation for those limited observations lerge dataset is non-random and likely to draweaiding
information into the variance-covariance matrixtiBation inefficiency can be substantial depending
de factoregime classifications and empirical specificagion



framework to estimate the effect for a particulaumtry, which belongs to a currency
area. The present study develops a conceptual Warkeo that end and obtains
empirical estimates of the effect of a common cwyean East Asia.

The conceptual framework essentially incorporatesi¢atures of cross-border
fragmentation of production processes and intrégreyg exchange rate flexibility into the
modeling. Since export production has evolved negliy with the value chain being
fragmented vertically across national boundaries,‘gross value” of exports from any
East Asian country represents the sum of increrheabae-added that occurs along the
cross-border production networks. Bilateral tradev$, which are recorded at “gross,”
within the region are thus mostly vertical intrahirstry trade (VIIT). This causes the
effect of intra-regional exchange rate flexibildg final exports to be multiplicative by
the degree of fragmentation of value chain of thegeorts. The study uses alternative
proxies to represent production network linkag€bina’s final exports with other East
Asian countries. An inner product of the degreproduction network linkage and the
log of bilateral real exchange rate between Chnth@hina’s regional trading partners
thus constitute the key variable. The variableaited the intra-regional real exchange
rate (RER) flexibility, which represents the unmded misalignment in relative prices
between China and the rest of East Asia. The viarelbng with other relevant
covariates enters into a multivariate modeling®pl&n bilateral real exports in an
imperfect substitutes framework. The other covasanclude bilateral RER variable,
GDPs of importer and exporter, proxy for supplhyftséiifect, and general gravity
variables. This model is termed as fully specifeodel and the parameter estimate of the
key variable of this model denotes the impact tbimegional RER flexibility on

exports. Another hypothetical model is then est@dagssuming that East Asia is an
optimum currency area and hence that the intraanadiRER flexibility variable is
irrelevant. That is, the hypothetical model incls@d the controls but the RER flexibility
variable. The estimate of bilateral RER variabléh@ hypothetical model and that of the
intra-regional RER flexibility variable in the fyllspecified model are then statistically
reconciled in order to estimate the impact of awmm currency on exports. A testable
hypothesis is that a common currency would haaively larger effect on those exports
that have deeper production network linkage adoosders in East Asia.

The study applies the above framework to estinfaeetfect of a common currency on
China’s exports behavior. In doing that, the stdinguishes between China’s
processing exports and the ordinary exports. Tsndtion is imperative because the
processing exports, unlike the ordinary exports,paoduced along the regional
production networks, with final stages of assendnlg exporting being increasingly
concentrated in China. As an outcome, China expeg®increasing vertical intra-
industry trade (VIIT) with the rest of East Asiadaa surge in final exports to the United
States, Europe and elsewhere. A common currengégsih Asia would significantly
eliminate flexibility in relative prices between i@h and the rest of East Asia. Its impact
would therefore be far greater for the processkmpds than it would be for the ordinary
exports.

The study formulates China’s export demand equati@m imperfect substitutes
framework. An autoregressive and distributed laBl(Aspecification of the model is



estimated for both the panels of China’s procesantjordinary exports. The paper does
not make the arbitrary assumptions that the vaegahte unit root processes and that
there exist cointegration relations. Instead, exaw series properties of the data are
obtained. The ADL specification is consistentlyirastted so that spurious estimates of
the long-run parameters are not obtained. Thigiig kkely when there are no
cointegration relations in the observed data, buraitrary long-run model is estimated.
Since the dynamic model includes fixed effects anel or more of the right-hand side
variables can be predetermined and/or endogenotistie pooled OLS and covariance
estimators are inconsistent. Thus, the model imastd by using Generalized Method of
Moments (GMM) approach as suggested by Holtz-Eakal. (1988), Arellano and Bond
(1991) and Blundell and Bond (1998). The consis&M estimators are based on a
set of moment conditions that are related to bo¢hdifferenced equations and the levels
equations of the model.

The reminder of the paper is organized as folldestion 2 describes background of
China’s surging exports to the rest of the workttigularly the U.S. and Europe, and it's
increasing linkage with East Asian production nekgoSection 3 presents the
conceptual framework setting out a model for th@ieical estimations. Section 4 details
on data and econometric methodologies. Sectiodidclisses time-series properties of
the observed data. Section 4.2 introduces the dignaamel data model. Section 4.3
draws on estimation methods and specification.t&s&tstion 4.4 describes data sources
and main variables. Section 5 contains resultsraedpretation. Section 6 discusses
robustness of the results. A final section brirgsdverall conclusions of this paper.

2. Production Networks in East Asia and China’s Exprts

Three economic regions of the world, i.e., NAFTAoftth American Free Trade Area),
EU-15 (European Union-15), and East Asia-15, regest rapid growth relative to the
world average over the 1985-2005 period. Figuredinvs the pattern of growth and
economic interdependency of these three economicne. The question is whether the
economic interdependency within each region has geswing stronger in relation to
the growth. The figure shows that it has been ghércase of East ASidn fact, the
share of intra-regional trade of East Asia is apphing to that of EU. The most
distinctive feature of East Asian growth and tradegration is that production is
organized internationally in the region. The pheraon is widely known as East Asian
production networks.

[Insert Figure 1 here]

The production network underlies fragmentation ridoict value chain across borders in
East Asid Here Japan and NIEs-2 (South Korea and Taiwargeneral, organize those

® Unlike NAFTA and EU-15 that shares stronger pcéitiand/or monetary union, East Asian economic
integration has been mainly through market mechasyisvith little support from region-wide political
institutions (Fujita, 2007).

" IBM’s CEO, Sam Palmisano (2006), called it ‘gldpaihtegrated business strategy’ of multinational
corporations. He argued that the global integratibproduction was not just to cut costs, but moréap



production processes that use relatively highdleskworkers and produce sophisticated
product prototypes, high-tech intermediate goodsaapital equipments. These
intermediate goods are transformed into finishedlpcts at assembly plants mainly in
China. The finished products are then exportedutgginout the world. Palmisano (2006)
noted that an estimated 60,000 manufacturing plaete built by foreign firms in China
alone between 2000 and 2003 and that most of faeg®ies target the global market,
not the local Chinese market. Greenspan (2005)dlgiged, “...production within Asia
has evolved, with the final stages of assemblyexmbrting becoming increasingly
concentrated in China.” As an outcome, trade atbege production networks, which is
called vertical intra-industry trade (VIIT), hasneased substantially over time. Figure 2
shows the surging pattern of intra-industry tradéveen China and the rest of East Asia.
Its implication is that the dollar cost of internmete goods imported into China from the
rest of East Asia represents a significant shatbeofyross valueof Chinese finished
exports to the Americas, Europe and elsewhere.

[Insert Figure 2 here]

Table-1 reflects on China’s foreign trade in tewhgroduct types and the country’s
major trading partners. The table summarizes Chitrate statistics that are
disseminated by Statistics Department of Custonee@® Administration of the
People’s Republic of ChiflaThe export statistics are compiled into threegaties: (a)
theordinary exportdy local firms; (b) therocessing exportsy the foreign-owned
firms (labeled FDI-processing) and (c) tt&er processing exportsy Chinese owned
firms. Similar nomenclature is followed for the cpitation of import statistics. For the
ordinary exports, local value addition constitutes substantial portion of the ‘gross
value’ of those exports, whereas for the processxmpprts (both [b] and [c]), a larger
share of the ‘gross value’ originates in the ugstr@roduction blocks that are mainly
located in Japan, NIEs and ASEAN. Feenstra and &p€R005, p. 1) remarked that
processing exports were produced under contraatuahgements with foreign
multinationals, whereas the ordinary exports ditlhave these arrangements.

Panel A of Table-1 shows that in 2005, the proogssnportsthat are made under
contractual arrangements with foreign multinatisredcounted for 58 percent of China’s
overall imports. Of this 58 percent, about 65 patcame from other East Asian
countries. By contrast, only 13 percent came froend.S. and EU-15. Panel B of Table-
1 shows that in 2005, China’s processing expotswatted for 55 percent of its overall
exports. Of this 55 percent, about 76 percent wetlie Americas and Europe, if Hong

new sources of skills and knowledge. The stratdgasions are not simply a matter of off-loadingoare
activities, nor are they mere labor arbitrage. Tlaeg about actively managing different operations,
expertise, and capabilities across national boueslaFujita (2007, p. 18) argued that it had bew®sn t
strategy of multinational firms (MNFs) to take adtege of difference in technologies, factor endowtse
or factor prices, and market sizes across countries

8 These data were made available to the author BY Rivhich purchased the data from China’s Customs
Statistics Information Center, Economic Informatidgency, Hong Kong.



Kong is arguably treated as an entrepdt of tradet@msshipment to the wésBecause
processing imports are brought-in duty-free pritgdar using in the production of
finished exports, the dollar cost of these impoefgesents a substantial share of the
gross value of China’s processing exports. Butesgxports by country are recorded on
a gross basis rather than as value added, the wglbitateral deficits of both the U.S.
and Europe against China, measured gross, haveydrgen in lieu of their wider
deficits with other East Asian economies. Greeng@805) also emphasized on this
point in his testimony before the U.S. Senate Fergdommittee.

Panel C of Table-1 shows China’s trade accounticalen 1993 and 2005. In 2005,
China incurred a deficit of $140 billions agairtst rest of East Asia, but a surplus of
about $290 billions against the U.S. and EU-15etms of product types, almost 90
percent of China’s bilateral trade deficit agaiin& rest of East Asia occurred on account
of processing trade (both [b] & [c]). By contraashout 83 percent of China’s bilateral
trade surplus against the U.S. and EU-15 occumeatcoount of the processing trade.
However, it is trade in intermediate inputs thdirdeChina’s trade deficit with the rest

of Asia, whereas it is trade in final goods thdirdeChina’s trade surplus with the rest of
the world. Therefore, it is the production and axipg of processed goods that are
defining parameters of China’s integration backwatitth East Asian production
networks and forward into the world trading system.

The present study thus distinguishes between theepsing exports and ordinary exports
for analyzing the impact of a common currency oim@&ls exports. It is believed that the
existing heterogeneous exchange rate policies $h &Asia will largely affect China’s
processing exports by affecting the growing pattérdIIT. In order to do it, the study
first aims to provide consistent estimates on mhygact of RER flexibility between China
and other East Asian countries that supply interatedjoods to China. The study then
estimates potential costs respectively for the ggsing and the ordinary exports for not
having a common currency in East Asia. Accordinglgonceptual framework is
developed in the following section.

3. Conceptual Framework of the Study

As evident in the previous section, the ‘gross gatif China’s exports essentially arises
from the interlinked production networks in EasiaAdn particular, the value chain of
China’s processing exports is vertically fragmerdtahg the networks. Figure 3 depicts
a schematic view of the fragmented value chainraablexchange rate relationships
within East Asia and between East Asia and theafetste world. Japan, NIEs-2,
ASEAN-4 and China are shown in four rectangulaipsidecells.x; represents

incremental real value added by production blooksountry j to the value chain of a

product. We assume that the production value dsanded in China. The solid line
indicates the general pattern of intra-regionalf\thade in East Asia. Since bilateral

° Hong Kong has yet remained as an entrepot tdtteiltransshipment of China’s final exports to rtast
of world, largely to circumvent both trade-relatatd non-trade barriers in the U.S. and EU-15 (Kwan,
2002; and Fung and Lau, 2001).



exports are recordegdross’ at every point of cross-border transf2k; ‘s rather than the
X, 's are observed. Therefore the real value of proogssiports from China to country

i is the grosex; instead of the incremental., which is the Chinese value added. The

dashed line indicates the price-adjusted real exgdaates within East Asian countries
and also between East Asian countries and countiote the locus of the RMB
(renminbi) exchange rate in the network. Thoughviertical fragmentation of production
processes along the networks has blurred indepeadsrborders in East Asia, their
exchange rate and monetary policies are rathepartent and asymmetric from one
another. The issue is how changes in coumnggominal exchange rate, say the quasi-
global currency like the U.S. dollar or its newaiithe Euro, would enter into the
production networks and affect VIIT as well as fieaports from China. The related
hypothetical question is what would happen, hadetheen a common currency in East
Asia.

[Insert Figure 3 here]

There are two possible scenarios in the actuatyelnvironment. First, the nominal
exchange rate of countiymay experience a discrete depreciation only agties
Chinese RMB. Second, it may depreciate againgadt Asian exchange rates including
the RMB. In either of the above two cases, it stidid recognized that nominal exchange
rates and national monetary policies are mutuatgmined in financially open
economies (see, Lahiri and Vegh, 2001; and CaldoReinhart, 2002). But East Asian
countries do significantly differ in the applicatiof these policy instruments (see, e.g.,
Ogawa and Ito, 2002; and Ogawa and Yang, 2006€eftre, to what extent a nominal
appreciation of either the Chinese RMB or all tlestEAsian currencies, particularly
against the world invoice currency, the U.S. doNeifl translate into a real appreciation
of the respective currencies is unknown. Howeveaolicy reaction by individual East
Asian countries tends to be heterogeneous and uficated, there will be significant
flexibility in the real exchange rates within EAstia and between East Asia and the rest
of the world. Its impact on the production netwosksl related VIIT will be highly
reflected in the case of processing exports fronm&but not so in the case of ordinary
exports.

Three sets of real exchange rate relationshipsdésated by the dashed lines in Fig. 3,
are defined for the analytical purpose: (a) thé e@ahange rate between country | that
supplies intermediate goods to China and countiyat imports final exports from
China, RER; ; (2) the real exchange rate between China andtey i , RER , and (3)

J
the real exchange rate between country jand CHRER,, 10 Ogawa and Yang (2006;

p. 17) find that East Asian countries do not hawe effective coordination mechanism in

ci

"% For the home country and foreign countryj with price levelsp; and P; and &; being the nominal

exchange rate (in terms of home currency), we lsalytome country experienceseal appreciation and
the foreign country eeal depreciationwhen RER; =p, /eij p; rises. The time subscriptis

suppressed for notational convenience.
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their international macroeconomic policies and thatr exchange rate policies are
largely asymmetric to movements in the world ineodtirrencies. They even resort to
competitive devaluation. It is argued that diffezern the reactions of the East Asian
exchange rates to the depreciation of the resteoivorld currencies, will create
substantial variability in the intra-regional reaichange rates. In the context of China,
the asymmetric reactions imply substantial varigbih RER_ . In other words, price

stability along the production networks will betdided, thereby affecting growing
supply-chain linkages between China and the reBst Asia. Its impact on China’s
final exports would be compounded by the degresuipply chain linkage of those final
exports with the rest of East Asia. How do we cepthe impact of intra-regional
exchange rate flexibility on exports from ChinaZzTresent study thus creates a new
variable, called the intra-regional RER flexibiliggriable, which is defined below.

Let w; be the weight of country jin égross value of Chinese final exports. Then, the

term RER_’ , which is[w, In(RER; )] after log transformation, captures both the

dynamic integration of China with country j and #symmetry in exchange rate and
monetary policies between them. For the preserysisathe new variable is thus
defined asRER, =% ;w,RER; . The termw, is proxied either by the share of country jin

China’s imports for processing or by their intraiustry trade intensity. Here, the
subscript j represents the following East Asianntoas: Japan, South Korea, Taiwan,
Hong Kong, Indonesia, Malaysia, the Philippinesig@pore, and Thailand. These
countries together supplied about 70 percent oh&kiprocessing imports in 2005. Note
the variableRER,, is thus a time series variable in the pan€élluha’s bilateral exports.

The variable is defined as the RER flexibility beem East Asian countries that organize
larger part of the fragmented (cross-border) vahean and China where final stages of
assembly are done to produce “processing expadtssifexibility is the unintended
misalignment in relative prices between China dmdrest of East Asta A movement
towards establishing a currency area in the regidirfirst minimize and then eliminate
this flexibility.

Having defined the variable of real exchange rigelfility between China and the rest
of East Asia, the study then considers two cases.i®that East Asian countries

' since RER, = (RER, -RER)), all being in natural logs, we find that
RER, =[X,w RER ] =[(Z,w RER)-{(Z,w)RER]}] . Let s, =RER, s, =(X,w,RER) and
s,; ={(Z,w,)RER} , the null of real exchange rate parity betweem@laind the rest of East Asia holds if

the models =bs,, +b,s,, +u, is stationary and’' = (b, ,b,) =(1, -1). Here,s

.. represents the weighted
.. the

bilateral real exchange rate between China andtopiin The subscript indexes the panel of China’s
bilateral trading partners. The rejection of thd fa +b,) =0 in favor of the alternativgb, +b,) 0

would imply significant flexibility in RER,. Based on a dynamic panel estimation, we fincethidence of

2,it

real exchange rate between all the East Asian desrdther than China and couniryand s

significant real misalignment théﬁ; =075, 62 =-098, and the linear combination cﬁlﬁ1 + 62) =-0.225,
all being statistically significant at 1%.

11



continue with their heterogeneous exchange ratevanktary polices, as their exchange
rates appreciate against the rest of the worldeagres, particularly the U.S. dollar. The
other is a hypothetical case that there existepedoordination in East Asian exchange
rate management, such as a common currency casge TWo cases will jointly provide
a framework to measure the potential costs to Chimeports for not having a common
currency in East Asia. Both of these cases arstitited below.

Let China’s export demand equation which approxésdahe true demand function‘be
yi =B,RER, +B,RER; +u;. @

Here 3, measures the impact of the RER flexibility betw&mna and other East Asian
countries that supply intermediate goods to Chand,3, measures the impact of relative

price changes between China and counthat imports China’s final exports. The
coefficient of theRER,, variable is the point estimate of the lackafespondence of

actual policy making from the desired symmetricecaghaving a common currency.

Let the hypothetical model, which ignores the iafiae of VIIT and the existence of
asymmetry in exchange rate management in Eastb&sia

Yi = B;RERci V. 2

In this case, th&RER,, variable is excluded. However, the omissioiR&R,, variable
will cause upward bias in the coefficient RER; , because with the existing VIIT and
asymmetric policies across East Asia, model (1hesfully specified model’ from
econometric estimation point of view. The biaspl'sm(f%; -B,) =B,b, > . Here Bz IS
the estimated upward-biased coefficientRER,, , andb,, is the regression coefficient
in the “auxiliary” regression of the excluded vé® RER,, on the included variable
RER, (Maddala, 1977; p.156). A greater misalignnodmeal exchange rates of East
Asian countries that organize upstream productiroegsses of China’s processing
exports will tend to inflatg3, and hence3,b,,. Now consider that there exists perfect
coordination. In other words, there is dollar panit East Asian countries. It implies that
RER, is the relevant variable bRER,, is the irrelevant variable in explaining Chsa’
exports behavior. Hence, the hypothetical model

i =B,RER; +v, ()
would now become the true model. The least sqw.i'rmmaetorfﬁ2 - B,. In other words,
plim([§2 -B,) =B,b,, - 0. This is because the irrelevanceRER, would cause

Bl—’o-

2 The set of other controls is excluded for cladgfghe discussion.
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Now the impacts of asymmetric exchange rate paliofeEast Asian countries and the
exact measure of cost of pursuing such asymmatticigs can be estimated for China’s

exports. The coefficien, in the fully specified model (1) would measure itmpact of
the RER flexibility between China and the rest asEAsia. But it has indirect effect too.
Note that the RMB coefficient in model (1) &, = (3, - B,b, , Wheref, < Oand

B,b,, >0. In other words, the RMB coefficielfl, is inflated by an absolutg,b,,term.
Thus, the cost to China’s exports for not havirmpamon currency would be measured
by (B, + £.b.,) 13 In other words, had there been a common currgnmEgst Asia and
hence stable relative price relationships withistEssian countries, the coefficient

B, - 0 and hence “the enhanced effe@tb,, - 0. This means thaf3, +f,b,,) - O.

The hypothesis is thaB, + B,b,,| ., ~|B, + Bby,|,, . Where the subscripBX and OX
denote the processing exports and the ordinaryrexpespectively.

It is of relevance to know the extent of loss itgpial trade due to the presence of intra-
regional RER flexibility. In the empirical gravititerature, trade effect of a currency

union is estimated ngp((Z) , With (Ao being the coefficient of the indicator variablath

is unity if two countries share a common curreray] zero otherwise. This is, however,
inapplicable in the present case because our dstiofighe effect of common currency is
not based on the use of a dichotomous variabig r#ither the non-linear combination

@ =(p,+ Bb,) measuring the effect RER,, , which is otherwise a time-varying
common forcing variable in the model. ThouBER, captures the effect of intra-

regional RER flexibility, the variable itself is ha measure of risk factor. Following
Hooper and Kohlhagen (1978, p.500), the presendiydakes the absolute difference

betweenRER, and its fitted values based on a log lineardrequation to be the

indicator of real exchange risk. Note that thishage risk arises only from the
variability of Chinese real exchange rates agatistr East Asian countries, not all the

bilateral trading partners. It is defined @s= ‘RERVt - RERM‘ , With RIAERNt being the

linear prediction ofRER,, obtained from a log-linear trend equatibn

The study then creates an adjustment term defiseok@(d, )‘;’* . The adjustment term has

temporal variation but uniform across cross-sestitineitherd, — Oor ¢ - 0, the

3 If the auxiliary coefficientd, tends to be zero, the effect of a common currevayld be measured by
the coefficient/3, per se.

% The definition ofdt assumes implicitly that a common currency arrareygmould establish a stable

but trending relative price relationship betweestiZssian countries. It thereby precludes the assiomp
that the relative prices be fixed. Hooper and Kabln (1978) argued that the major advantage of this
measure of risk, compared with the standard dewviatieasures obtained from either a log-linear trend
equation or a first-order autoregressive equati@s that under pegged but adjustable exchangeirates
might better indicate the market's assessment diaxge risk. Kenen and Rodrik (1986) used altereati
standard deviation measures for estimating trafdetedf short-term volatility in real exchange =at&his
is however not the purpose of the present study.
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term exp(d, )‘3 - 1, otherwiseexp(d, )‘3 < Ilbecause the coefficieﬁ < ly

assumption. We can now define the potential trgde ¥, / exp(d, )‘3 , Wwherey, is the
predicted value of Chinese exports by estimatirgftitly specified model. If the term
exp(d, )‘; is unity, y, itself is the potential exports. On the other hahthe adjustment
term exp(d, )‘;’k is less than unity, the potential expoyts =, /[exp(d, )‘;’k ] shall
exceed the actual exports. Actual trade relativbeopotential tradéy, / vy, ) is the

intended measure of trade effect due to intra-rejJiRER flexibility between China and
the rest of East Asia. For each cross-sedtidine study reports botavg(y, -y, ) and

(Y, /'y ) where the over-bar indicates the average takentbedime period.

This now clarifies how greater flexibility in Ea&sian real exchange rates that arise from
independent national currencies and heterogeneahsiege rate policies would affect
East Asian production networks and, therefore,dglegorts that have stronger
production network linkage. The above framewor&pglied in the empirical estimation
for both the panels of ‘processing exports’ and‘tindinary exports’ from China.

4. Econometric Methodologies
4.1 Time Series Properties of the Data

Conventional practice has been to assume thatisereed datgy, ,x, #gre unit root

processes and that there exist cointegration oglatiThe assumption conveniently
provides researchers a framework for modeling bfm¢Hong-run equilibrium and the
short-run dynamics. However, Hylleberg and Mizo889, p.116) argued that an
important criterion for econometric model adequiscgongruence of the model with
time series properties of the observed data, enmfyatochastic and/or deterministic
trends for the non-stationary components, and ggu@te representation of the temporal
dependence of the stationary components. They dygustead of assuming that there
were cointegration relations, applied econometnigishould obtain exact time series
properties of the data. This is more importanhm ¢ase of panel data, since their non-
stationary characteristics are difficult to ass&s&n the presence of non-stationarity in
the data does not mean that the cross-sectional amn@ cointegrated and that the
conditional distribution of the regression modelulbbe stationary. We therefore assess
time series properties of the data before embarimgny econometric estimation.

In order to know whether non-stationarity in théadia due to a deterministic time trend
or unit root, the study conducts panel unit rostsdor the main data generation
processes (DGPs). They include three cross-seatidriime series, i.e., bilateral real
exports, real gross domestic product of importesi@lateral RMB real exchange rate,
and the only times series of intra-regional RERib#ity between China and the rest of
East Asia. First, we conduct Levin et al. (2002)gdaunit root tests. The assumption of
their model is that the cross-sectional time searesndependently distributed and that
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the autoregressive parameter is identical forras-sections. The test allows for cross-
section specific intercepts and/or time trend. Mg, the error variance is also
permitted to vary across the cross-sectional umlieir Monte Carlo simulation results
showed that the tests had smallest size distortodperformed best against the
homogenous alternative for panels of moderate size.

Panel A of Table 2 provides the results of the helin-Chu panel unit root tests. The
results indicate that real exports and real GDRrarel stationery series with first-order
autoregressive error processes while the RMB pediange rate is an 1(0) stationary
process with higher order autoregressive errorggees. By contrast, for the intra-

regional RER flexibility variableRER,, , which is a time series variable, we obtairhbot
the augmented Dickey-Fuller and the Philips-Petnoih root test statistics. The test
statistics indicate thaRER,, is a unit root process, regardless the numiigigber-

order autoregressive terms and/or a drift termuichet! in the estimated regressidrne
general finding is that the dependent variablel @gports) is trend stationary, and the set
of regressors includes at least one trend statyosenies, i.e., real GDP. There is no one
series that contains both deterministic and staahaend components. These results
suggest that we cannot model the varialfigsx;, as p cointegrated system. The study
also considers Pesaran (2007) cross-sectionaliypentgd Dickey-Fuller (CADF)
regression that allows for panel heterogeneityatdins CADF panel unit root test
statistics. Panel B of Table 2 shows tgatand GDP, are trend stationary series with

serially correlated errors, whereas the RMB bikdtegal exchange rate afRER,,, are
unit root processes. Again, singe and GDP, are evidently trend stationary series, it is
unlikely that the variablegy, ,x;, are cointegrated. Standard estimation methods, suc

as dynamic OLS or fully-modified OLS, are thus quikely to produce spurious results
for the long-run parameters. So is the irrelevasfdbe empirical gravity model, which
has been the workhorse to estimate the effect mfds@nd/or currency union on trade
integration. These specifications are restrictigeduse they presuppose a long-run
equilibrium relationship in the observed data. phesent study rather chooses a more
general dynamic panel specification as outlinedwel

4.2 The Dynamic Panel Data Model

In this study, China’s export demand function isdeled in a dynamic framework, which
is formulated as an autoregressive and distriblaigdADL) model of order (2, 25:

Yi :szlakyit-k +B(L)x; +v'z + +8dy +uy,
t=p+1---,Ti=1--,N. (3)

!5 The selection of the order of autoregressive asitfilouted lag terms is based on Akaike’s and Schwa
Bayesian Information Criteria.
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Here y, represents China’s bilateral real exports (eitliec@ssing or ordinary) to
countryi, the vectorx, =[RER,, RER, GDR, ]', is the set of right-hand side variables
that can be either endogenous, predetermined, raimdip exogenousp’(L) is the
coefficient vector of polynomials in the lag op@mtRER,, the bilateral real exchange

rate between China and countryvhich imports final exports from China (an increas
denotes a real appreciation of the Chinese RMER,, the intra-regional RER

flexibility between China and the rest of East Asiad GDPR, represents the real income

of the importing country . The vectorz, is a set of gravity variables such as, the

distance between China and countand dummy variables indicating whether the two
countries are contiguous, share a common langaagehave a colonial lifk The

variables(y, ,x; )are measured in natural logs and vary both owes &nd across
countries; whilez, only vary across countries. The model also indude=d effecty, ,

capturing unobserved factors that are not expfiaittiuded as explanatory variables but
affect the cross-sectional units of the samplethrdralues of the dependent variable

observed for them. The vectdy, indicates the deterministic variables (interceqt/ar
trend terms) an@, indicates the corresponding vector of coefficientse error terms
u, are assumed to be serially uncorrelated and loigé&d independently across cross-
sectional units.

The dynamic specification (3) is intended to apprate China’s export demand
function in the imperfect substitutes frameworlg(eChang, 1948; and Goldstein and
Khan, 1985). According to the imperfect substitutexiel, the observed demand
function is the equilibrating behavior of both theply-side and the demand-side of the
model and, therefore, price-quantity relationskipat least in theory, simultaneous. The
empirical literature has taken the supply-side $guanption that the price elasticity of
supply is infinite. This is restrictive given thatports production is increasingly
fragmented across national borders in East Asiaebaer, East Asian countries not only
compete at each other’s market, but more so ithericas and Europe. This implies
that demand schedules for exports from any EastrAsbuntry must be widely
fluctuating for various factors. E. J. Working (IQ2rgued that if the demand curve did
not shift much, but the supply curve did, thenititersection points would come to
tracing a demand curve. He added that, by “comgtfior the influence of determinants,
which cause demand curves to shift, one would olatdietter approximation of the true
demand curve, even though the original demand stbeductuated widely. In the
present context, it is rational to argue that RERIibility among East Asian countries
would have direct bearing on the demand scheddl€hima’s exports. Therefore, our
empirical specification (3) essentially includes thtra-regional RER flexibility variable,
which is also the variable of interest, togethethwither covariates as suggested by the
imperfect substitutes model.

18 See, e.g., Anderson, 1979; Deardorff, 1995; arlitafan, 1999, 2007 for theoretical development of
gravity equation and on the relevance of gravityaldes in estimating bilateral trade equations
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The dynamic feature of the model is related toassumption that there are types of
adjustment costs, such as transactions costs ahatasgents react only slowly to
changes in their environment due to habit or iaeRinite distributed lags are assumed to
capture unobservable expectations about futureomes (Hendry et al., 1984). The
model can also be considered as a serial correlatmdel of Anderson and Hsiao (1982).
However, we do not need to impose the implied comfaotor restrictions, and
alternatively, the dynamics may be thought of asrapirical approximation to some
more general adjustment process, as suggestedubgdl and Bond (1998).

4.3 Estimation Methods and Specification Tests

The empirical specification (3) is a dynamic ercomponent model. As Hausman (1978)
argued, the unobserved fixed effegtsin dynamic panel model are highly likely to be
correlated with the observed exogenous variabldshance the model would be ‘the
fixed effects model,’ rather than the uncorrelat@adom effects model. In a dynamic
panel model that includes unobserved fixed effébespooled OLS estimators are
upward biased, because they are based on thetigstassumptions tha(x,u,)= 0

and E(x;n;)= 0, for t=1---,T. The dynamic model with lagged dependent variable
must violate the assumptions becayse andn; are correlated. Nickell (1981) showed

that, for an autoregressive model that includeddcor of truly exogenous variables, the
within estimation of the autoregressive parametauld/be downward biased, while the
bias in the coefficient vector of the included e&pgus variables would depend on the

relationship between the exogenous variables amthjged dependent variabje., .
Wooldridge (2002) showed thatif, were correlated with future values of the
explanatory variables in the sense tBgk,u,)# foOs<t, the strict exogeneity

assumption would fail in a dynamic panel model. Almd will cause unknown bias in the
fixed effect estimator. In addition, if the procgss } has very persistent elements, the

within estimator can also have substantial bias.

The present study, therefore, follows the Genezdlidlethods of Moments (GMM)
approach for dynamic models of panel data as stejeéy Holtz-Eakin et al. (1988),
Arellano and Bond (1991), Arellano and Bover (19%6)d Blundell and Bond (1998). In
fact, the approach is a generalization of the Ivheation originally proposed by
Anderson and Hsiao (1981 and 1982). For exampldefgon-Hsiao IV estimators of a
dynamic panel model in first differences use eitlier, or Ay, _, as instruments for the

lagged dependent variablgy, , . By contrast, the GMM approach exploits further

population moment conditions that can be relatdabth the differenced equations and
the levels equations of the dynamic model.

17



Arellano and Bond (1991) considered a dynamic moget ay,_, +B'x, +7, +u,,
wherex, is a (K x l)vector of time-varying explanatory variabtésThe basic
assumption of their approach is that have finite moments and, in particular,

E(u, )= E(u,u,) =0 Ot #s. Thatis,u, are assumed to be serially uncorrelated. The
model does not require any other knowledge conigrimitial conditions or the
distributions of theu, and ther, . In the first-differenced equations of the dynamic
specification, the above assumptions lead to afdetear moment conditions. However
when x; are assumed to be correlated with the unobserxed &ffectsn; , the optimal

matrix of instruments crucially depends on whetherx, are endogenous,
predetermined or strictly exogenous. For examplfei x, are endogenous in the sense
that E(x; u,)# O for s< tbut zero otherwise, then, are treated symmetrically with the

it ~is
dependent variablg, . In this case, the complete set of moment comultiavailable has
the form of E(Z;Au;) =0 for i =1,---, N, whereAu, =(Au,,---,Au; ) and the optimal
matrix of the instrument&, =diagfy, - YXy - Xi) (6=1---,T —2)are the valid
instruments in the differenced equations. On themohand, if thex, are predetermined

I

in the sense thaE(x,u )# fr s<tbut zero otherwise, the optimal matrix of the

it s
instrumentsZ, =diag(y, - YX; Xy Jare the valid instruments in the differenced
equations. If we make much stronger assumptionthigat, are strictly exogenous, i.e.,
E(x,u,) =0 Ost, then the complete time serigs=(x;,,---,X;; ) will be the valid

it “is

instruments in each of the differenced equatioh®& dptimal matrix
isZ;, =diag(y,, --- Y, :X;) for the period@s=1,---,T - 2)

Arellano and Bond (1991) thus suggested that lagg&ees of the
dependent/endogenous variable itself and pasteptresd future values of the strictly
exogenous variables would be valid instrumentsifedagged dependent variable and
other non-exogenous variables in the differencedhtgns of later period. GMM
estimators that are based on moment conditiongerketa the differenced equations are
referred to as the first-differenced GMM estimatduet the expressiok(Z:Au,) =0 be
the appropriate orthogonality conditions to be ugecbnstruct an estimator of the
unknown parameter vectd,. Following Hansen (1982), the random function

gy (B)= N‘lzilZ{Aui =N7Z'Au is the method of moments estimator&(Z;Au, ),
whereA  is a random weighting matrix . The GMM estimaBris the set of elements

in the parameter space that minimizes the samjéion function|hN (B)|2, where

h, (B)=A g, (B) is the sample objective function . The first-ordenditions of the
minimization problem have the interpretation otisgt k linear combinations of the

" The extension of the autoregressive specificatiche case where a limited amount of serial catich
is allowed inU, is straightforward.
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r sample orthogonality conditions to zero whérés the dimensionality of the parameter
space.

In a dynamic panel model sample orthogonality conditiorgg, (B) = dften exceeds
parameters to be estimated. The weighting marixin fact reduces the number of

equations tk by using linear combinations of equations. Arellano and Bond (1991)
showed that in the first-differenced equationshef dynamic panel model, the GMM

estimator of the coefficient vect®' =(a',p' 9 B, =(X'ZA ,Z'X)*X'ZA 2"V,
where X is a stackedT-2)Nx Knatrix of observations ofy,_,,X,), ¥y and Z are
accordingly defined for the appropriate choiceZof The alternative choice of the
weighting matrixA  will give rise to GMM estimators with different asyptotic
covariance matrices. For instance, one-step GMIvhastrs can be obtained by setting
the weighting matrixA , =(N™)_ Z/HZ,)™, whereH is a (T - 2)square matrix with
twos in the main diagonal, minus ones in the 8tdi-diagonals and zeros otherwise. On
the other hand, one could obtain an “optimal” eation of the weighting matrix from a
family of random weighting matrices. An optimal gieiing matrix is the one that has an
asymptotic covariance matrix at least as smalhgsother element in the class. GMM
estimator based on the optimal weighting matrizalked the two-step estimator. White
(1982) suggested another choicefof , which would beV " = (N> ZvviZ)™, ¥,
being the residuals from a preliminary consistestingator ofB' = (a',p’ )

Arellano-Bond first-difference GMM estimators cowever, be further biased than the
within estimators under certain conditions. Alori&aarrego and Arellano (1996) and
Blundell and Bond (1998) show that the first-difieced GMM estimators are weakly
identified when the instruments are weak in these¢hat they have a low correlation
with the included endogenous variables. The estimatan be seriously downward
biased in two important cases. First, as the vafube autoregressive parameter)(
approaches to unity, and second, as the relatianee of the fixed effectg, , i.e.,

(0,2] / a2) increases to infinity. In fact, when variables pegsistent over time, lagged

levels of these variables are weak instrumentth®regression equation in differences.
Weak instrument problem may not only cause thé-@iiffferenced GMM estimators to be
further downward biased than the within estimatwralso influences the asymptotic and
small-sample performance of the estimators.

To solve the problem, Arellano and Bover (1995) Bhahdell and Bond (1998)
proposed a new GMM estimator that would combina stacked system the regression
in differences with the regression in levels. Tigtriuments for the regression in
differences are the same as suggested by Arellash®&and (1991). But the instruments
for the regression in levels are the lagged diffees of the corresponding variatfes\s

18t is based on an additional assumption that atjhahere might be correlation between the levethe®
right-hand side variables and the fixed effecter¢hwould be no correlation between the differemdes
these variables and the fixed effects in dynamiepeodel (see, e.g., Blundell Bond, 1998; and heii
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the system of equations combines both the differ@mgjuations and the levels equations,
the instrument matrix is also an extended instrumetrix. The estimator based on this
extended instrument matrix is called the system Géttimatot®. However, the choice
between the differenced GMM estimator and the sysgd/IM estimator is statistical and
depends on whether there is strong persistendeiobserved data.

We assess persistency characteristics of eachdidivime varying data series included
in model (3). We estimate the univariate autoregjvesmodel’

Ay, =aidy +BYq t ZLQLAYn—L + 6 (4)

Hered, is a vector of deterministic variables (e.g.emept and/or time trend) arg is

the corresponding vector of coefficients. For exemior the model with both intercepts
and individual specific time trendd, = {1, tHere,a,, represents cross-section

specific intercepts capturing the unobserved fixelct parameten, ande, is assumed
to have finite moments and in particulg(e, ) = E(e,e,)= ,fori=21---,Nands# t.

For the real export and real GDP series, we eséittiet model including both the
deterministic variables (i.e., both the cross-sectipecific intercepts and trend term). For
the RMB RER andRER,, variables, we estimate the same autoregressivéispgon

but without the trend element. The choice of appabg autoregressive order and
deterministic terms for all the cross-sectionathg dime-varying series is based on the
Levin-Lin-Chu unit root results that are presentedable 2. The consistent GMM
estimates of persistency are obtained by GMM sysstimation.

Table 3 presents our results on persistency clarstits. GMM system estimators
provide better estimates of the true parameter.eidence indicates that, though the
dependent variable (the ordinary exports or thegagsing exports) are both trend
stationary series, they are highly persistent. GBlgtem estimate of the RMB RER
coefficient also indicates to a high degree of igegacy. Similarly, therer,,, variable is

also found to be highly persistent. These resnifgy that GMM first-difference
estimators in our multivariate dynamic panel maatel likely to be weakly identified and
hence inconsistent. Moreover, if the model alloarsehdogeneity in the real exchange
rate variables, the weak instrument problem appedrs more plaguing in both
Anderson-Hsiao IV estimators and Arrelano-Bond GMigt-difference estimators. The
findings suggest that the multivariate dynamic pala¢ga model in the present case must
resolve on the potential weak instrument problehe Study therefore uses the extended
instrument matrix as proposed by Blundell and B@r#98) and obtains consistent the

al., 2000). The assumption results from the statipproperty thate(yi . ,/7i ) = E(Yii+4/7;) and

E(X+ /1) = EQ%tsg) for all p and g.
19 Appendix 1 provides further details on the monmamiditions and the resultant extended instrument
matrices that are used to obtain GMM estimatorseurdrying exogeneity assumptions.

2 The form is the Sims et al. (1990) canonical féomhigher order autoregressive processes, original
proposed by Fuller (1976).
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system GMM estimators by estimating a system dédéhced and levels equations of
the dynamic specification.

As proposed in the conceptual framework, the papemates two benchmark
specifications of model (3) in order to measureithyact on China’s exports of a
common currency in the region. The benchmark sigatibns are:

2
Yie = Zkzlakyit-k +BGDR + BGDR_, + B,GDR,_, +{,RER; + §{RER,_; +
&RER L, +¢RER, + W RER, L +¢,RER, ., +1'Z; + 1, +8id, +U, (3.1)

2 * * x x *
Yie = zkzlak Yex + B,GDR + BGDR._, + B,GDR_, + §RER, +§ RER, , +

E;RERH—Z +Y* Z +6i* d, +v, (3.2)

The specification (3.1) is ‘the fully specified ned while the specification (3.2) is ‘the
hypothetical model’ based on the counterfactualmaggion of a common currency in
East Asia. The present study does not impose dnilyaay restrictions as to exogeneity
of the included variables. In particular, we allbath RER, and RER,, variables to be

strictly exogenous, predetermined or endogenouseoaordingly define the
corresponding instrument matrices (see Appendor Hétails). We thus obtain three sets
of GMM estimators for both the specifications. tiddion to the GMM-system
estimators, we also report the pooled OLS and fedekct estimators in each case in
order to show relative performance of the conststgstem GMM estimators.

Several studies suggest that empirical export ddregnation should include a supply
shift variable. Hooper (1978) first argued that diserved high estimated income
elasticity of demand for U.S. imports reflected gositive correlation between U.S.
income growth and a relevant omitted variable, dgnseipply capacity in the exporting
countries, particularly the newly industrializedsdping countries in East Asia. Since
imports from these countries contained many newlyets with zero or unduly low
weights in the standard price indices, the increasgply effect would not be reflected
in recorded movements of U.S. import prices. Hodpes suggested for including a
supply proxy along with the normal arguments. Birailar vein, Chinn (2005) and Mann
and Pluck (2005) argued that exporters’ abilitptoduce more variety with increasing
returns to scale would cause shifts in export suppive for the exports of fast-growing
countries such as China. The present study thuseotg the benchmark specifications
by including alternative proxies to control for reased capacity of exporters to supply
more variety. The purpose is to check robustnesissoparameter estimates of the
benchmark model.

Another potential debate is on the use of an apatepdeflator for the case of China’s
exports, since the country does not have consiptese index of exports. We follow the
recent empirical literature and apply three altemeadeflators, i.e., Hong Kong export
price index, the U.S. consumer price index, andf& import price index of
manufactured imports from non-industrial countriaang and Fung (2005) found that
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Hong Kong price index traced the price movemer@loha’'s exports better than others.
It is highly plausible because of Hong Kong’s ttamtial role as an entrep6t to transship
China’s exports to the rest of the world. Eicheegret al. (2004) and Thorbecke (2006)
applied the U.S. consumer price index to deflate. dollar imports, arguing that the
measure would be appropriate if the bundle of g@udkservices exported from China
corresponds to the bundle purchased by U.S. conrsu@bkeung et al. (2006) used the
U.S. Bureau of Labor Statistics (BLS) import prindex of manufactured imports from
non-industrial countries to deflate dollar valued#fina’s exports. They found that the
series closely matched the BLS price deflator figparts from China, which had been
compiled since 2003. Again, the motivation is tedhrobustness of the parameters of
interest to the use of alternative deflators.

Since our sample had = 8BdT =14, we use less than the available valid moment
restrictions in order to avoid the problem of oitérfg the instrumented variables and
thereby causing the results biased towards tho€d_8fSargan (1958) and Amemiya
(1977) suggest that from the standpoint of obtgmiesirable small sample properties,
one should try to conserve the number of orthoggnebnditions used in the GMM
estimation (Hansen, 1982; p. 1035). Following Roadr(2006), the present study also
collapse the “GMM-style” moment conditions into gps and sums the conditions in
each group to form a smaller set of moment conakti®ince standard errors of two-step
GMM system estimator tend to be severely downwadda, we apply a finite sample
correction to the two-step covariance matrix agested by Windmeijer (2005) and
thereby obtain corrected standard errors estimates.

Finally, the study provides the standard specificetests. LetAu, be the first
differences of serially uncorrelated errars. Then E(Au; Au;,_,, ) need not be zero, but

the consistency of the GMM estimators fundament@dyends upon the assumption that
E(Au,Au;,,)) =0. We thus report botm dndm 2tests for first-order and second-

order serial correlation in the first-difference$iduals, asymptotically distributed as
N(0,1) under the null of no serial correlation. ¥lmth are reported in order to
discriminate the situation if the errors in leviElow a random-walk process from the
situation if the errors in levels are not seriatyrelated. Next, we provide
Sargan/Hansen test of over-identifying restrictiohdien the number of orthogonality
conditions (r), exceeds the number of parametelbe testimated (k) , estimation of the

model parameters sekslinear combinations of the sample orthogonality conditions
equal to zero, at least asymptotically. Thus winennbodel is true, there ate—k)

linearly independent combinations of the orthogwyabnditions that ought to be close
to zero but are not actually set to zero (Hans882)L These linear combinations of
sample orthgonality conditions are used to obtangén J statistic. Hansen J statistic is
thus a test of the over-identifying restrictionsymptotically distributed g¢° under the
null of instrument validity. For both one-step rgbestimation (and also for two-step
estimation), the Hansen J statistic is the minichizalue of the two-step GMM criterion
function and is asymptotically valid test statisiiche model restrictions.
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4.4 Date?!

China’s Disaggregated Trade Flow3he study uses annual data on China’s bilateral
exports and imports statistics, disaggregatedondmary and processing categories, Vis-
a-vis a panel of 33 countries over the 1992-200@deThe data are compiled by the
Statistics Department of Customs General Admirtistneof the People’s Republic of
China and published by the Economic Information #Wge Hong Kong.

Deflators: Hong Kong export price index is line 74d of IMRdmational Financial
Statistics. Both the U.S. consumer price indextaedmport price index of

manufactured imports from non-industrial countaes taken from the online database of
the U.S. Bureau of Labor Statistics (BLS).

Real Exchange RatesBilateral real exchange rates between China aodtopi, i.e.,
RER;, and bilateral real exchange rates between Cmdaauntry j that supplies

intermediate goods to China, i.&ER_, are all taken from the CHELEM database
(CHEPII, 2007). In the calculation ®ER, =>w; RER,,, both RER,and w, are

annually updated over the sample period for eagssesectionj . Note thatRER, is a

time series variable and hence uniform across «essons in the panel of China’s
bilateral exports.

Real Output and Gravity Variable®Real income in the importing countrand a set of
the gravity variables are also taken from CEPIle Ghavity variables include distance
and dummy variables indicating whether the two ¢oes are contiguous, share a
common language, and have a colonial link.

Proxies for the supply-side effect:o control for exporters’ increased capacity togup
new varieties, this study uses several alterngtiogies of the variable. They include real
GDP of China (IFS series 99B_P), cumulative inwald to China (IFS series 78BED;
the data is taken from McKinnon and Schnabl, 2@0&;), and China’s fixed capital
formation (IFS series 93_E).

5. Results and Interpretation

Table 4 presents estimation results of the bendkhmadels for China’s processing
exports. These are the exports whose value chailmaiply fragmented across national
borders, with final stages of assembly and expgtieing performed in China. The first
four columns report alternative estimation resuitsluding the consistent system GMM
estimates, of the fully specified model. Wherehs,fifth column reports only the system
GMM estimates of the hypothetical model, which exles the intra-regional RER
flexibility as an explanatory variable. The paraenstof interest are coefficients of both

2 The author is grateful to the Research InstitdtEanomy, Trade and Industry (RIETI) for providing
the datasets and other research supports.
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the intra-regional RER flexibility and the bilateRIMB real exchange rate. We do not
report estimates of the coefficients of the graviayiables. Their point estimates are
often statistically insignificant, but the variablare jointly significant. Real exports data
are obtained by using Hong Kong export price indgthe deflatdf.

The pooled ordinary least squares (OLS) and fiXéete(FE) estimates are reported in
the first two columns, which are followed by two GMestimates. GMM1 assumes that
both the RER variables are exogenous in the modele GMM2 assumes that they are
predetermined. Since the OLS estimates are upward biased arEestimates are
downward biased, they provide a range within whightrue autoregressive parameter
should exist. A better approximation of the truéaegressive parameter would also
correct potential bias in the estimates of otheapeters of the model. This therefore
provides the first criteria to judge relative catency of our GMM estimates. Both
GMM1 and GMM2 estimates are one-step system GMMnasors, for which we
believe inference based on the asymptotic variameteix to be more reliable. Two-step
system GMM estimators are largely comparable totiee step estimates and, therefore,
not reported. In general, the GMM estimates araikadly consistent and more efficient
than the OLS and FE estimates. We find that botitMAMind GMM2 specifications
provide better approximation of the autoregrespaameter compared to the range
implied by the OLS and FE estimates. The testewélscorrelation in the first-
differenced residuals are in both cases consistghtthe maintained assumption of no
serial correlation. However, the Sargan/Hansendfesver-identifying restrictions shows
that the null of instrument validity is rejected tbe GMM1 estimates, but not for the
GMM2 estimates. Therefore, GMM2 specification ofuron 4 provides the consistent
system GMM estimates of the fully specified mod@hally, column 5 of Table 4 reports
GMM2 estimation results of the hypothetical model.

Here we focus on the contemporaneous effects bet¢hastudy assumes that flexibility
of exchange rates in East Asia is caused by asymimetween exchange rates of
national currencies, not by any real disequilibridthe assumption does not preclude
that deviations from long-run equilibrium would ri@ve a long-run trade effect. The
long-run estimates are discussed later. Accordirthe preferred GMM2 estimates, the
impact elasticity olRER,, is —1.31 and that ®RER_ is —0.75. The findings indicate

that a 10 percent unilateral RMB appreciation agjatime rest of the world currencies will
cause China’s processing exports to decline bytabh&uercent. By contrast, a 10
percentflexibility in relative prices between China and the othet Baisn countries that
supply intermediate goods to China will cause Chkipaocessing exports to decline by

%2 |n the robustness analysis presented in the fiigwection, we discuss further estimation regbis

are obtained by using alternative deflators as asiggl by the contemporary literature and by inclgdi
alternative proxies to control for exporters’ iresed capacity to supply new varieties.

% The GMM estimates that are based on moment conditat arise from the assumption of endogenous
RER variables are found to be poorly identified &mther downward biased than the FE estimates. We
therefore do not report them. Note that endogermdity variablex, requires that its lags datéd—2) or

earlier and lagged differences dafgd-1) are the valid instruments in the differenced eignatand the
levels equations respectively. X is, in fact, not endogenous, the assumption isicése and will
produce biased estimates.
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13 percent. The teriitexibility connotes misalignment in relative prices along the
production networks in East Asia, rather than thditional concept of exchange rate
volatility. The finding shows that the impact of iG&’s real exchange rate flexibility with
the rest of East Asia on its processing exporénmost double the corresponding impact
of a unilateral RMB appreciation.

Recall that our ultimate objective has been to tjfyathe costs of not having a common
currency in East Asia for China’s exports, parielyl the processing exports that have
stronger production network-linkage with the refsEast Asia. The above estimates are
an intermediate step to that end.

To focus on the issue of not having a common ceirewe refer to column 5 of Table 4.
Column 5 reports estimates of the hypothetical hadeich is based on the
counterfactual assumption that there exists a comenarency and that thRER,,

variable is irrelevant as an explanatory variablee finding is that the coefficient of
RER, is now upward biased by the magnitude of 0r@ fthe consistent estimate (i.e.,
—0.75) of the fully specified model. Now, we caendify two effects of the intra-regional
RER flexibility on China’s processing exports. Qsds direct impact, i.e.3, =—130,

while the other is its indirect impact on the cagéint of RER,, . The indirect impact is
estimated to bég,b,,) = —020%*. Had there been a common currency in East Asia,
B, — 0 and hence(f,b,,) — 0. This indicates that the cost of not having a camm
currency in East Asia for China’s processing expa (B, + B,b,,) = —150%°. The first
component is th&RER,, coefficient, which measures the impact of ee@hange rate

misalignment between China and the rest of East,Agiereas the second component is
its indirect effect by increasing variability inelbilateral RMB real exchange rates.

Table 5 shows corresponding estimation result€fona’s ordinary exports. As we
mentioned eatrlier, these ordinary exports are predyrimarily by using local inputs. In
other words, the role of East Asian supply chaimigh less important in this case.
Again, we find GMM2 to be the preferred estimatassshown in column 4. The reason is
that there is no evidence of second-order serigétadion in the first-differenced
residuals, that the null of instrument validitynist rejected and that the estimate of the
autoregressive parameter is well within the ranfigb@®OLS and FE estimates. The
results show that a 10 percent unilateral RMB appti®n against the rest of the world
currencies will cause China’s ordinary exportseclohe by 8.9 percent. On the other
hand, a 10 percefiexibility in relative prices between China and the othet Easn
countries will cause the ordinary exports to dexly 6.5 percent. This indicates that a
unilateral RMB appreciation would have larger impae the ordinary exports than the
processing exports. A relatively larger coefficiehthe RMB RER is consistent with the
fact that the extent of local value addition issahtial in the gross value of China’s

4 The notationg3, , B, and by, used in this section are consistent with the nmtatintroduced in the

conceptual framework of the paper, not the coeffits of the estimated model.
5 We estimate standard error ®f +B,b,, by using delta method and find they are significatrit % level.
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ordinary exports. By contrast, the impact of integional RER flexibility on the ordinary
exports is just half of the corresponding impactioe processing exports. A relatively
lower magnitude ofRER,, coefficient signifies the weak linkage of thdinary exports

with East Asian production networks.

By the same analogy, we find that the cost of @eirlg a common currency area in East
Asia is modest in the case of China’s ordinary etgo&Column 5 of Table 5 shows that

the elasticity ofRER_, in the hypothetical model is upward biased byagnitude of

0.10. Therefore, the combined cost of not haviegramon currency for the ordinary
exports is(3; +B,b,,) = —0.75. This is just half of the cost we have estimatethe case
of China’s processing exports.

The findings carry important implications for Edstian production networks and
China’s exports. Earlier we observed tpabcessing tradeis at the heart of China’s
integration with the rest of East Asia and to theld/trading system. The results in
Table 4 indicate that flexibility in East Asian denge rates, due to either an
appreciation or a depreciation of world invoicerencies, does greatly affect China’s
processing exports. It does it by misaligning thlative price relationships between
China and the rest of East Asia, not between Eaist #nd the rest of the world. This is
what the coefficient oORER, variable implies. The finding shows that the intpafc

RER, on the processing exports is twice as muchaf a unilateral RMB

appreciation. The reason is that a unilateral Rpreciation affects only the Chinese
value added, whereas a relative price misalignrbetween China and the rest of East
Asia affects the dollar costs of intermediate goousorted into China from the rest of
East Asid’. Independent national currencies linked by flex#xchange rates not only
cause exchange rate uncertainty but also impedadgontractual arrangements related
to international trade. The resultant effect ohgstrade costs would significantly affect
the processing exports, not the ordinary exportsomparison of the opportunity costs of
not having a regional currency in terms of proaggsind-ordinary decomposition is
reflective of this point. The cost to China’s presi&g exports is just double the
corresponding cost to China’s ordinary exports. fidseilts also imply that
contemporaneous effect of a discrete exchangeshaiek can be prohibitively high for
the processing exports, and since they are prodecganally, the effect would be
contiguous in nature.

We now turn to the estimates of long-run paramedadstheir test statistics that are based
on preferred GMM2 estimates of the fully specifraddel (3.1). With respect to RER

and RER, the respective long-run elasticities @e (20 + 31 + 32 Y(1-a,-a,)
&=, +@,+@,)I(1-a,-a,). For the panel of processing exports, Table 6 show
that the long-run effect of a unilateral RMB appa¢ion is merely —0.93 and that of the

% Lau and Stiglitz (2005) argued that the dollarts@$ imported intermediate goods would be more tha
two-thirds of the gross value of China’s processrpgorts.

26



intra-regional RER flexibility variable is ~&5 In the long-run, we do not find any
significant evidence of indirect effect as earligasured by the ter{)5,b,, ) in the

analysis of short-run dynamics. The study alsoditidht the long-run parameter
estimates for the panel of ordinary exports argssizally insignificant, when they are
based on the consistent dynamic estimates obtayeding GMM system estimators.
The implication is that flexible exchange ratesns=n national currencies and
fragmentation of production process across bonteEsast Asia are incompatible in the
long-run.

Finally, the study conducts comparative static iogilons of intra-regional RER
flexibility, which is otherwise the lack of a commaurrency arrangement in East Asia,
for China’s bilateral processing exports. It is dnege the long-run effect of REis
statistically significant only for the processingperts. Table 7 reports the findings.
Column 3 shows mean differences between potentchbatual volume of processing
exports for each bilateral trading partner. Therages are taken over the 1994-2005
period®. Column 4 shows t-ratios testing if these meafedihces are significantly
greater than zero. The last column shows ratiosdest actual and potential volume of
exports at their respective averages.

Major finding is that the production and exportioigorocessing goods is, on an average
over the sample period, 20 percent below the piaieAt a disaggregated importer level,
the extent of average trade loss is the highestdpan ($15 billion), followed by the US
($5.5 hillion), European Union ($5 billion), Taiw#®2.5 billion) and South Korea ($2.2
billion). The trade loss in the case of Hong Kobging an entrepodt to the west, should
better be regarded as trade loss against the Aasesied Europe. The finding that the
actual exports volume is far below the potentigéldor Japan and NIEs probably
indicates that the intra-regional exchange ratenasgtry has constrained the
development of East Asian production networks &zhets optimal degree. Given a
fixed exchange rates system, the production netsvaduld further evolve to fragment
production processes for a larger class of goadgould lead to an increasing level of
back-and-forth trade in intermediate goods betwsmemtries but along the production
networks. The networking would be both verticall &orizontal in order to take
advantage of differences in technologies, factoloments and market sizes across
countries.

The deepening integration of East Asian countrigs ane another, which is mostly
driven by market forces, has produced new demand fegional currency and against
national currencies. However, East Asian countrege their independent national

2" standard error for the estimator of the long-rarepeter is obtained by using delta method. Pesara
and Shin (1998) showed that variance estimatorirddeby the delta method is asymptotically valid

irrespective of whethek; is I(1) or 1(0). The test statistics indicate tttzg estimates of the long-run

parameters are statistically significant at 5%.

%8 To estimate average trade effect o¥eis somewhat less meaningful for policy analysisanse any real
misalignment would be discrete, should there bextarnal shock. An average understates the effext o
crisis period. Though it is done for analytical@abte estimates would probably capture the effect
persistent real misalignment due to RER heterogeméihin East Asia.
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currencies and pursue heterogeneous exchangenthteanetary policies. The evidence
suggests that the opportunity cost of not havinggional currency can be prohibitive for
those exports that are produced along the regmoealuction networks. The growing
pattern of East Asian integration is, thereforey\aisceptible to external shocks, e.g., a
discrete depreciation of the world invoice curresdike the U.S. dollar or the Euro.

6. Robustness Analysis

Edward Leamer (1983) has argued persuasively guse any econometric analysis
involves numerous debatable decisions, findingsieabe convincing unless they are
shown to be robust. In the previous section, weaaly discussed robustness of our
estimates to changes in several of the modelingides. Here we provide further
robustness of parameter estimates to alternativable definitions and to the inclusion
of additional control variables in the estimatetiyfspecified modéf.

The first major controversy centers on the usenadgpropriate export price index to
deflate China’s nominal dollar exports to the neglies. In the previous section, we
consistently use the Hong Kong export price indetha deflator to define the dependent
variable, China’s real exports. Now we use two p#ieernative deflators, the U.S. CPI
and the U.S. import price index of manufacturedongfrom non-industrial countries.
Columns 1 and 2 of Table 8 show the key parameaténates for the case of China’s
processing exports. The coefficient of the RMB eeathange rate is —0.75, while that of
the intra-regional RER flexibility is in the rangé-1.08 to —1.33. Columns 3 and 4
show the corresponding results for China’s ordirexgorts. The results show that the
coefficient of RER; is about —0.90, while that ®&ER,, is very low in magnitudes and

statistically insignificant when the deflator i®th).S. CPI. Otherwise, all these estimates
are statistically significant at any reasonableleVhe estimates are within one standard
error of the corresponding estimates for the berackmesults that are reported in Tables
4 and 5 respectively. In other words, the estimateése impact of real exchange rate
misalignment and of the costs of not having a comewrency on China’s exports,
particularly the processing exports, do remain sbpegardless of how we deflate
nominal dollar value of the exports. The long-r@havior of the model is also
unchanged form the benchmark case.

Next, we augment the benchmark models by includisgpply shift variable to control
for structural break in the estimated relationslapd to examine if the estimates of the
key parameters are robust to the inclusion of tre@able. Since it is difficult to find a
good proxy for the supply shift effect, we follohetrecent trade literature and use
alternative proxies such as real GDP of China, dative foreign direct investment
(FDI) into China and China’s gross fixed capitainhation. It should be noted that all

29 All the estimates that are reported in this sectice one-step system GMM estimators that are rdai
under the assumption thﬁtE%i and RER,, are predetermined (weakly exogenous) in the mddeugh

the pooled OLS, fixed-effect and differenced GMMraators are relatively biased for the reasons
explained in the methodologies, the key paranettmates under these alternative estimators are
nonetheless comparable with those of the consisiet¢ém GMM estimates.
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proxies ar¢oo endogenous. The study thus uses the lag dated of tBe proxy as an

argument in the model. The study does not use Ghuagital stock as a proxy, because
the variable is both endogenous and measured witthrarror. Instead, the gross fixed
capital formation will be a better proxy, sincésittorrelated with the capital stock but
uncorrelated with the measurement error.

Columns 5 through 10 of Table 8 report estimatah@key parameters of the
augmented model. The results show that the inatusigroxy for the supply side effect
significantly affect the short-run dynamics of th&a-regional RER flexibility between
China and the rest of East Asia. But the directibthe effect is invariably downward to
be further negative. This is true for both the ps®ing exports and the ordinary exports,
though their magnitudes are different as expedibd.findings clearly imply that the
benchmark estimates that are reported respeciiv@lgbles 4 and 5 (column 4 in each
case) provide a conservative lower-bound limittfar estimates of the key parameters.
The long-run behavior of the model is also unchdrtbat the long-run effect of intra-
regional RER flexibility would be prohibitively higfor exports that are produced along
the production networks.

In the view of a small sample involving 34 crosstems and 14 periods, we consistently
estimated the autoregressive and distributed ladetaf the second order. As we
indicated earlier, the selection of the order dbeegressive and distributed lags is based
on the minimization of Akaike’s and Schwarz Bayadiaformation Criteria. An

arbitrary first order ADL specification with (or tiout) the proxy for the supply shift
effect causes no change in the short-run dynamidspnly causes the long-run effect of
RERyto be —2.87. The key parameter estimates aretstatig significant at 1%.
Furthermore, we found that in most cases the migtard lags of the dependent variable,
real exchange rates, and real GDP did not caussignyicant changes in the estimates
of the key parameters, nor in their asymptoticcegficy. Following Grossman and
Levinsohn (1989), we also tested separately fojdime significance of different lag
lengths based on nested-hypothesis testing. Thésedso provide general support for
the ADL(2,2) model used in the present study.

7. Concluding Remarks and Directions for Future Resarch

In this paper, we have developed a framework feessing the impact of a common
currency on East Asian production networks and &kiexports behavior. The
framework produces a new variable in order to aaptioe asymmetry in exchange rate
and monetary policies between China and other Asiah countries that supply
intermediate goods to China. The variable is coestid by using the degree of
production network linkage of China’s final expoatsthe weight on the level of real
exchange rate misalignment between China and angds Asian country. The overall
framework has the utility to be applied to estimetteanteeffect of a common currency
on trade integration.

We apply this framework to the observed data om&hibilateral exports, divided into
processing and ordinary categories, to a paneBaoBintries over the 1992-2005 period.
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The results show that the cost to China’s procgsskports for not having a common
currency is more than double the correspondingtcoShina’s ordinary exports. The
long-run effect of the intra-regional RER flexilpylion the processing exports is almost
9.0 times the corresponding estimate of a unilasgpreciation of China’s RMB
exchange rate. The magnitudes of these estimate®asistent with the hypothesis that a
common currency in East Asia would further integrfaast Asian production networks
and promote those exports whose value chains areasingly fragmented across
borders in East Asia.

The major limitation is that the study focuses oreey narrow domain. It investigates
only trade effect of a common currency propositonEast Asian production networks,
particularly focusing on China’s processing exports the extent export production of
other East Asian countries is too integrated withgroduction networks, it is expected
that a fixed exchange rate system would raise thaiort potential in general. However,
it is imperative to investigate spatial distributiof welfare implications of the policy.
Secondly, in the literature there has been a disectrbetween trade effect of exchange
rate uncertainty (as measured by shot-run volgtiéihd that of a common currency
arrangement. Though the present study offers deveddution of this disconnect, it does
not offer a coherent theoretical framework. Fut@search can be directed to examine
how exchange rate flexibility enters into firm’sail@on-making process, when
production of a value chain is organized acros®nat borders. Thirdly, the econometric
modeling applied in the present study is thoughoastrained and not forced to obey
some economic theory, it requires further refinetsdéor drawing valid inference on
theory-consistent long-run relations. Since thesolesd data characterize temporal
aggregation across countries, inference on the-tongelations based on a finite-order
ADL model may not be valid. Further investigatiemiecessary as to panel unit roots and
cointegration relations. However, it is hoped thaith the conceptual framework and
estimation methodologies will motivate further engal research on trade effect of a
common currency arrangement in East Asia.
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Appendix-1
Moment Conditions and the Instrument Matrix

This appendix provides details on the moment canmstand related GMM-style
instrument matrices for obtaining system GMM estoma For convenience, we omit the
time-invarying set of variables, though they alevant instruments in the levels
equations and have been used in the system GMIhastn. Let us recast our ADL
(2,2) model (3) without the time-invarying variable

2 2, ) . "
Yie = Zkzlakyit—k +Zk:OBkXit—k + +8d +u, t=3.-Ti=1N. 3)

Below we define how both the moment conditions #nedresultant extended instrument
matrix depend on varying exogeneity assumptionarcegg the vectox, , provided that

Y., Is always endogenous in the first differenced &qoa.

1. GMM1 Estimator [Assumption: The vectoy is strictly exogenous in the model, i.e.,
E(X;Us) =0 s t]

i. Moment conditions for the differenced equatio&séy,_/Au,)=0 and E(x,Au,)= 0
wherex; =(x;, ---xi;)for t =4,---, T ands= 2 This implies that lags oy dated(t - 2)
and earlier and past, present and future valuédseoéxogenous variables are valid
instruments for the lagged dependent variableerdifferenced equations for

t =4,---,T. The resultant optimal instrument matrix4as = diag(y,; Y, == YisXi = Xir )
for t =4,---,T ands= 2 Arellano and Bond (1991), however, did not usé¢ha over-
identifying restrictions arising from the strictageneity assumption of, , but only the
present values in their Monte Carlo experimentaisTiheir instrument matrix looked like
Z, =diag(y, Yy - Vis 1 (X4 -+ Xi;) for t=4,---,T ands= 2 This instrument matrix is
usually used to obtain the differenced GMM estimatdich will be inconsistent and
inefficient in the presence the weak instrumenbfam. Arellano and Bover (1995) and

Blundell and Bond (1998) therefore suggested &&urset of moment conditions for
equations in levels.

ii. The moment conditions for the levels equatioB&Ay,_,u,)=0 for t = 4,---,T.

Given that lagged levels are used as instrumerttgeidifference equations, only most
recent lagged difference is the valid instrumerthmlevels equations. Using the other
lagged differences would results in redundant mdroenditions.

Calculation of the system GMM estimators is essdlgtbased on a stacked system
comprising both the differenced equations and ¢kels equations of the model for
t =4,---,T. The instrument matrix for this system is callked éxtended instrument

matrix, which can be written as,
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[Z, 0 o - 0 |
0O Ay, 0 - 0
z'=|0 0 Ay, - 0 ,WhereZ; =diag(y,, Y, = Vi : (Xis - Xi7 ).
L 0 0 0 Ayi,T—l_

2. GMM2 Estimator [Assumption: The vectry is predetermined in the model, i.e.,
E(x,u,) #0 for s<t but zero otherwisg.

The moment conditions for the differenced equatiemes(y,_Au, )= Oand
E(X,_,Au,) =0 for t=4,---, T ands= 2 Whereas, for the levels equations, the
additional moment conditions at(Ay,_,u,)= &hd E(Ax,u,) = Ofor t=4,.--,T. The
only difference from the case 1 will be in the @otitof underlying extended GMM
instrument matrix. WhileZ, is [diag(y,; Y, - YiX}y - Xy )], Z;° Will incorporate
additional instrumentgdiag(Ay., ,AX:; Jior levels equations, whette=4,--- ,@nd
s=2.

3. GMM3 Estimator [Assumption: The vectry is endogenous in the model, i.e.,
E(x,u,) #0 for s<t but zero otherwisg.

In this case, the moment conditions for the diffiesl equations arg(y,_Au,) = &nd
E(x,_Au,) =0 for t =4,---,T ands= 2 Whereas, for the levels equations, the
additional moment conditions at(Ay, ,u, )= &hd E(AX; ,u, ) = Ofor t=4,.--,T.

Again, calculation of the system GMM estimatorgssentially based on a stacked
system comprising both the differenced equationkthe levels equations of the model.

The extended instrument matra will now representZ, =diag(y, Y, - VX1 " X5 )
being appended by the instrument [gBag(Ay, _,AX;, fo}]t=4,---, T ands=> 2

Note that potential endogeneity of a variaklerequires that its lags dat¢tl— a2)
earlier can only be the instruments for the diffieed equations, while its lagged
differences datedt —1) will be the valid instruments for the levels edoas. If X, is, in
fact, not endogenous, the assumption is restrieingecauses biasness in the estimates.
The GMM3 estimates, which are based on the aboveenbconditions, are found to be
weakly identified and further downward biased thi@a FE estimates. We therefore do
not report them.
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Figure 2. Intra-industry trade intensity betweenn@arand the rest of East Asia

38



: lllllllllllllllllllllllllllllllllllll % lllllllllllllllllll
Japan 4.. ....................... t China Country |
g (XJAPAN) . v (XCHlNA) (eg, the US) e

\4

NIEs-2
(Xnies-2)

Figure 3. Schematic view of production networks ezal exchange rate relationships

39



Table-1
Panel A: China’s imports — 1993 and 2005 (in %)

Partner World Japan S. Korea & ASEAN-5 Hong Kong East Asia United EU-15 Rest of the
Import categories (1) Taiwan (2) (3) (4) (5=1+2+3+4) States World
1993

Total imports 100.0 22.4 17.6 5.8 10.0 55.8 10.3 115 18.8
a. Ordinary imports 36.6 7.9 2.1 3.3 1.1 14.3 5.1 97 9.3
b. Processing imports 35.0 7.7 10.8 1.9 7.0 27.3 9 1. 1.7 4.0
c. Other processing imports 28.4 6.8 4.7 0.7 2.0 114 3.3 5.5 5.5
2005

Total imports 100.0 15.2 23.0 10.9 1.9 50.9 7.4 710. 31.1
a. Ordinary imports 42.4 54 5.7 3.1 0.5 14.8 3.9 4 6 17.3
b. Processing imports 41.5 6.9 14.4 5.7 1.2 28.1 9 1. 1.8 9.7
c. Other processing imports 16.1 2.9 2.9 2.1 0.1 1 8. 1.5 2.4 4.1
Panel B: China’s exports — 1993 and 2005 (in %)

Partner World Japan S.Korea & ASEAN-5 East Asia Hong Kong United EU-15 Rest of the
Export categories (1) Taiwan (2) (3) (4=1+2+3) States World
1993

Total exports 100.0 17.2 4.7 5.1 27.0 24.0 18.5 313 17.2
a. Ordinary exports 47.1 9.8 2.7 3.6 16.0 9.6 5.8 .8 6 8.9
b. Processing exports 48.2 7.3 2.0 1.4 10.7 14.0 712 6.5 4.3
c. Other processing exports 4.7 0.1 0.0 0.1 0.2 0.4 0.0 0.0 4.0
2005

Total exports 100.0 11.0 6.8 6.3 24.1 16.3 21.4 317 20.9
a. Ordinary exports 41.3 4.4 3.2 29 10.5 3.3 6.9 47 13.2
b. Processing exports 54.7 6.5 3.4 3.2 13.1 12.2 9 13 9.5 6.0
c. Other processing exports 4.0 0.1 0.2 0.2 0.5 0.9 0.6 0.4 1.7
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Table-1 (Contd.)
Panel C: China’s trade account balance — 1993 @08 ¢@n billions of U.S. dollars)

Partner World Japan (1) S.Korea & ASEAN-5 EastAsia Hong United EU-15 U.S.+ Rest of
Trade categories Taiwan (2) (3) (4=1+2+3) Kong States EU-15 the World
1993

Trade account balance -12.2 -7.5 -14.0 -1.3 -22.8 11.6 6.3 -3.5 14.4 -3.8
a. Ordinary trade 5.2 0.7 0.3 -0.1 0.9 7.7 0.0 -2.0 5.7 -1.5
b. Processing trade 7.9 -1.3 -9.4 -0.6 -11.4 5.7 9.7 4.2 19.5 -0.3
c. Other processing trade -25.2 -6.9 -4.9 -0.6 -12.4 -1.7 -3.4 -5.8 -10.8 -2.0
2005

Trade account balance 102.0 -16.4 -99.8 -23.8 -140.1 112.3 114.3 61.4 287.9 -45.8
a. Ordinary trade 35.4 -2.5 -12.9 2.0 -13.4 21.6 26.9 14.4 62.9 -14.0
b. Processing trade 142.5 4.5 -69.3 -13.3 -78.1 85.1 92.9 60.4 238.4 -17.9
c. Other processing trade -75.9 -18.5 -17.7 -12.4 -48.6 5.6 -5.6 -13.4 -13.4 -13.9

Hong Kong is included in China’s imports from EAsia since inbound imports from Hong Kong are lardeom other East Asian economies, generally
intended for further processing into finished expam China. However, China’s exports via Hong Kolaggely finished exports, are generally destiftedhe
U.S. and EU-15 markets. Following Kwan (2002), @rsrbilateral trade surplus against Hong Kong é&éfore considered as China’s bilateral trade sarpl
against the U.S. and EU-15. Feenstra and Spen@es,(p.1) noted that both the “processing exportobeign-owned firms” and “other processing expdry
Chinese-owned firms” were largely produced undetreatual arrangements with foreign multinationalbgreas the “ordinary exports by local firms” diot
have these arrangements. Trade balance on acddhet‘processing trade” is thus related to foreddfiliates of multinationals, while trade balarme account
of both the “ordinary trade” and the “other prodegdrade” is related to Chinese-owned local firlael-15 includes Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, LuxemboNegherlands, Portugal, Spain, Sweden and Unifaddom. ASEAN-5 includes Indonesia, Malaysia,

Philippines, Singapore and Thailand.
Source: Updated from Rahman and Thorbecke (20a¥Taima (2006).
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Table 2
Panel unit root tests

Panel A: Levin-Lin-Chu pooled augmented Dickey-EullADF) tests

Test Statistic Levin-Lin-Chu ADF Specifications for deterministics

Variables t; test and autoregressive order
Real exports (ordinary) -11.336*** Constant ancttpAR(1)
Real exports (processing) -16.065*** Constant aedd; AR(1)
Real GDP GDRPR, ) -6.897*** Constant and trend; AR(1)
RMB RER (RER,; ) -2.749%** Constant; AR(4)
Panel B: Pesaran cross-sectionally augmented DiEkédgr (CADF) tests

Test Statistic CADF t test Specifications for deterministics
Variables and autoregressive order
Real exports (ordinary) -2.522** Constant and trehi(2)
Real exports (processing) -2.599** Constant anddy&R(2)
Real GDP GDRPR, ) -4.231*** Constant and trend; AR(2)
RMB RER (RER ) -0.679 Constant; AR(2)

A three-step procedure is followed to obtain Lekin-Chu panel unit root tests. Firshy; and y;_; are
regressed oy, _, (L =1,---, p;) for generating orthogonalized residugs and v, _; respectively. Second,

the ratio of long run to short run innovation starttldeviations for each cross-sectional unit isreded.
Finally, all cross-sectional and time series obagions are pooled to estimate; = &,_, + &, where g, and

V,_; are the normalized residuals estimated in stdfhé.estimate of the average standard deviation isti
then used to adjus} statistic from the above estimation to derive aigjds; statistics. By contrast, Pesaran
CADF T statistic is defined ab = N 't , wheref; is the cross-sectionally augmented Dickey-Fuller

statistic for thei™ cross-section unit given by the t-ratio of the die&fnt of y;_, in the CADF regression.
RER;; represents the bilateral real exchange rate aie€3ei renminbi vis-a-vis countiy. The intra-regional
RER flexibility (RER,; ) between China and other East Asian countriessilyaply intermediate goods to
China is a time series variable. Since the variaBER, does not vary across cross-sections, we obtafn bot

the augmented Dickey-Fuller and the Philips-Petnoib root test statistics. The p-values of the voitt test
statistics are about 0.90. The results indicate RER,, is a unit root process, regardless of the number of

higher-order autoregressive terms and/or a drift i@cluded in the estimated regression. *', “ghd “***
denote 10%, 5% and 1% statistical significanceyaetvely.
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Table 3
Estimates of the autoregressive parameter of iddalidata generation processes (DGPSs)

Name of the DGPs OLS GMM-Sys  Within  GMM-Diff

Ordinary real exportsgxy, ) 0.978**  (0.928**  (0.719**  (0.811***
(0.013) (0.043) (0.063) (0.091)

Processing real export&X2; ) 0.979**  (0.912**  (0.754**  (0.360***
(0.009) (0.027) (0.060) (0.097)

Real GDP GDR,) 0.997**  0.974**  Q.771**  (0.521***
(0.001) (0.008) (0.043) (0.157)

RMB RER (RERg;) 0.999***  (0.786***  (.282%* -0.070
(0.018) (0.081) (0.094) (0.132)

Weighted RER RER,, ) .881*** n/a n/a n/a
(.091)

The data serie€X1; and EX2; represent China’s bilateral ordinary and processipprts respectively to
country i, GDR, real gross domestic product of importing courittyRER;, the bilateral real exchange rate

between China and countty RER, the intra-regional RER flexibility between Chinadacountries that

supply intermediate goods to to China. The OLS\witkin estimates of the parameter are biased ugsvar
and downwards respectively. GMM first-differencéireates are further biased than the within estisate
The consistent system GMM estimator is obtaineddiymating a system combining both the differenced
equations and the levels of the univariate dyngraitel model. The moment conditions are
E(y;_sAe;)=0for t=p+1---,T ands=z 2, for the differenced equations, ai{e, Ay, _;) =0 for
t=p+1---,T, for the levels equations of the model. The abhneenent conditions give rise to the extended
instrument matrix used to obtain the system GMNhestor. Only the OLS estimate of persistency of

RER, is reported, since the variable does not vary esessionally. *, “** and *** denote 10%, 5% amul

1% statistical significance, respectively.
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Table 4
Estimation of autoregressive and distributed laglehéor China’s processing exports to 33
countries, 1992-2005 (Benchmark results; dependiamdble: China’s bilateral processing

exports)

Fully specified model Hypothetical
model
1 2 3 4 5
Independent Variables Pooled OLS  Fixed-Effect GMM1  GMM2 GMM2
Lagged real exporisy 0.988*** 0.774%** 0.791*** 0.776*** 0.663***
(0.073) (0.084) (0.069) (0.073) (0.090)
GDP of importef 2.466*** 2.480*** 2.674%* 2.560*** 2.494***
(0.487) (0.484) (0.556) (0.508) (0.574)
GDP of importey.) -3.037*** -2.382%** -2.515%** -2.091** -1.465**
(0.770) (0.739) (0.715) (0.797) (0.704)
GDP of importey;. 0.591 0.646 0.014 -0.297 -0.844*
(0.452) (0.451) (0.392) (0.521) (0.482)
Bilateral RMB RER;; -0.784*** -0.799%** -0.718*** -0.754%** -0.584***
(0.191) (0.187) (0.186) (0.182) (0.160)
Bilateral RMB RER, .1 0.523** 0.380 0.419* 0.429 0.178
(0.252) (0.231) (0.246) (0.263) (0.167)
Bilateral RMB RER, .2 0.267* 0.082 0.254** 0.160 0.236**
(0.157) (0.155) (0.115) (0.165) (0.088)
Intra-regional RER
flexibility v -1.691*** -1.368*** -1.088*** -1.306%***
(0.436) (0.270) (0.224) (0.368)
Intra-regional RER
flexibility .1 0.770** 0.763** 0.598* 0.533
(0.351) (0.340) (0.295) (0.340)
Intra-regional RER
flexibility w2 -0.799** -0.738*** -0.439* -0.715*
(0.324) (0.249) (0.217) (0.352)
mil -2.94%** -2.91%*=* -2.81%**
m2 -0.29 -0.28 -1.11
HansenJ Statistic 0.009 0.590 0.111
P-value (d.f.) (10) (28) (21)
No. of Groups 33 33 33 33 33
Estimation Period 1992:2005 1992:2005 1992:2005 2195 1992:2005
No. of obs. 396 396 396 396 396

Hong Kong export price index is used to deflatertbminal dollar value of the processing exportdu@ms 1-
4 report estimation results of the fully specifimddel, while column 5 reports estimation resultshef
hypothetical model, which excluddBER, , ;, by assumption. The coefficient of lagged real etq, is
always statistically insignificant. Both GMM1 andid12 are one-step system GMM estimates that are
obtained by estimating a system of the differereguahtions and the levels equations of the modelleVh
GMML1 assumes thalRE%i and RER,, are exogenous, GMM2 assumes that they are predatatim the

model. mland m2 are tests for first-order and second-order sedgalkelation in the first-differenced residuals,
asymptotically distributed as N(0,1) under the widilho serial correlation. Hansen J statistic éstst for over-
identifying restrictions, asymptotically distribdtasx2 under the null of instrument validity. Asymptotic

standard errors, asymptotically robust to crossiae@and time-series heteroscedasticity, are regart
parentheses. Significance tests: *** p<0.01, ** 3% * p<0.1.
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Table 5
Estimation of autoregressive and distributed laglehdéor China’s ordinary exports to 33
countries, 1992-2005 (Benchmark results; dependsmdble: China’s bilateral ordinary

exports)

Fully specified model Hypothetical
model
1 2 3 4 5
Independent Variables Pooled OLS Fixed-Effect GMM1 GMM2 GMM2
Lagged real exportsy 0.657** 0.504*** 0.572%* 0.537** 0.545*+*
(0.104) (0.096) (0.078) (0.105) (0.080)
Lagged real expors,) 0.288*** 0.198** 0.342%* 0.384*** 0.301**
(0.096) (0.087) (0.089) (0.103) (0.1112)
GDP of importef 1.795%** 1.823*** 1.768*** 1.564** 1.850***
(0.466) (0.487) (0.628) (0.635) (0.598)
GDP of importej.) -2.185%** -1.796%** -1.703** -1.369 -1.820**
(0.718) (0.674) (0.793) (0.943) (0.7412)
GDP of importef. 0.449 0.039 0.026 -0.120 0.130
(0.422) (0.404) (0.289) (0.358) (0.315)
Bilateral RMB RER;; -0.861*** -1.001%** -0.821%** -0.889%*** -0.749%**
(0.128) (0.139) (0.160) (0.150) (0.118)
Bilateral RMB RER; 1.1 0.526*** 0.417** 0.500** 0.480*** 0.204
(0.154) (0.147) (0.188) (0.169) (0.142)
Bilateral RMB RER, .2 0.414%* 0.233* 0.411%* 0.352** 0.559***
(0.119) (0.140) (0.109) (0.131) (0.136)
Intra-regional RER
flexibility -0.853*** -1.028%*** -0.455** -0.676**
(0.315) (0.246) (0.214) (0.328)
Intra-regional RER
flexibility .1 0.409* 0.348 0.436* 0.398*
(0.225) (0.231) (0.224) (0.225)
Intra-regional RER
flexibility .2 -0.904*** -1.119%** -0.701%** -0.937***
(0.243) (0.217) (0.164) (0.218)
mil -1.71* -1.84** -1.68*
m2 -0.08 -0.34 0.06
HansenJ Statistic (d.f.) 0.009 0.289 0.087
(10) (28) (21)
No. of Groups 33 33 33 33 33
Estimation Period 1992:2005 1992:2005 1992:2005 219W5 1992:2005
No. of obs. 396 396 396 396 396

Hong Kong export price index is used to deflatertbminal dollar value of the ordinary exports. Gohs 1-
4 report estimation results of the fully specifiaddel, while column 5 reports estimation resultthef
hypothetical model, which excluddRER, ,_, by assumption. As in Table 3, both GMM1 and GMM& a

one-step system GMM estimates that are obtainebtipnating a system of the differenced equationistaa
levels equations of the model. While GMM1 assurhas RE i and RER,, are exogenous, GMM2

assumes that they are predetermined in the modednd m2 are tests for first-order and second-order serial
correlation in the first-differenced residuals, mgyotically distributed as N(0,1) under the nullnaf serial
correlation. Hansen J statistic is the test foradentifying restrictions, asymptotically distritad

asx2 under the null of instrument validity. Asymptoti@edard errors, asymptotically robust to crossigact
and time-series heteroscedasticity, are reportgaiantheses. Significance tests: *** p<0.01, *0E5, *
p<0.1.
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Table 6
Estimates of long-run export demand elasticities

Specifications and estimations methods Income of

importing
Panel A:China’s processing exports to 33 coyntry (I@)
countries—1992-2005

Bilateral RMB Intra-regional
real exchange RER flexibility

(1) Based on within estimates of the dynamic 2.497***
regression, Eq. 3.1 (0.772)
(2) Based on GMM system estimates of the  1.011***
dynamic regression, Eq. 3.1 (both the RER (0.153)
vars are treated strictly exogenous)

(3) Based on GMM system estimates of the  0.975***
dynamic regression, Eq. 3.1 (both the RER (0.180)
vars are treated predetermined)

Panel B:.China’s ordinary exports to 33
countries—1992-2005

(1) Based on within estimates of the dynamic  0.219

regression, Eq. 3.1 (0.727)
(2) Based on GMM system estimates of the  1.064***
dynamic regression, Eq. 3.1 (both the RER (0.103)
vars are treated strictly exogenous)

(3) Based on GMM system estimates of the  0.946***
dynamic regression, Eq. 3.1 (both the RER (0.269)
vars are treated predetermined)

rate (2‘ ) (‘Z/ )
—1.131%* —4.503%*
(0.374) (0.572)
~0.257 —5.432%k
(0.321) (1.002)
~0.934** —8.465*
(0.481) (4.558)
—1.175%* ~6.022
(0.338) (0.696)
1.049%* -8.376
(0.397) (5.743)
-0.715 ~15.389
(1.607) (31.130)

Significance tests: *** p<0.01, ** p<0.05, * p<0.1.

Long-run estimates (3) in both panels (A) and () lzased on consistent system GMM estimates, wherea
the estimates (1) and (2) are reported for compariBor the dynamic estimates in each case, refer t
columns (2-4) in Tables 4 and 5 respectively. &ad errors, obtained by using delta method, grerted

in parentheses.
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Table 7

Trade effect of a fixed exchange rate system it Eaist
(Estimates are shown for China’s processing expor83 countries)

Importer - Importing y v y -y tratio (y/y))
IDs country @in million  (in million  (in million [5]
USD)[1] USD)[2] USD) ]3]
101 Argentina 179 243 63.6 2.4 0.74
102 Australia 2112 2508 396.1 3.7 0.84
103 Austria 241 396 154.2 5.6 0.61
104 Belgium 1520 1691 170.7 2.2 0.90
105 Brazil 692 769 76.3 1.1 0.90
106 Canada 2183 2651 468.3 2.7 0.82
107 Denmark 511 669 158.0 4.8 0.76
108 Finland 749 785 36.7 0.7 0.95
109 France 2812 3912 1099.7 4.0 0.72
110 Germany,FR 8065 9809 1744.0 3.3 0.82
111 Greece 235 321 86.8 2.8 0.73
112 Hong Kong 42306 48473 6167.8 1.7 0.87
113 Iceland 8 13 5.1 1.9 0.61
114 Indonesia 793 844 51.3 0.9 0.94
115 Ireland 712 667 -45.2 -0.7 1.07
116 Italy 1599 2290 690.8 9.0 0.70
117 Japan 27891 42850 14958.8 8.8 0.65
118 Korea Rep 7241 9439 2198.8 7.2 0.77
119 Luxembourg 326 161 -164.8 -1.6 2.02
120 Malaysia 2189 2388 199.6 1.9 0.92
121 Mexico 972 965 -7.6 -0.1 1.01
122 Netherlands 6175 5487 -687.8 -1.0 1.13
123 New Zealand 219 273 54.3 4.3 0.80
124 Philippines 918 878 -40.0 -0.5 1.05
125 Portugal 110 156 46.2 54 0.70
126 Russia 636 932 296.7 5.0 0.68
127 Singapore 4565 5313 748.3 2.8 0.86
128 Spain 997 1384 386.4 6.4 0.72
129 Sweden 470 722 252.4 6.6 0.65
130 Taiwan pro 4075 6533 2457.5 10.5 0.62
131 Thailand 1397 1472 75.5 1.2 0.95
132 United 4726 6084  1358.7 6.1 0.78
Kingdom
133 United States 46779 52286 5507.8 1.8 0.89
Overall 174400 213365 38965 2.35 0.81

For each cross-sectidn y;and Vi* represents respectively the actual and the paterdiumes of China’s

processing exports. The potential volume is estihainder the assumption that China shares a fixed
exchange rate system with the rest of East Asialzaitdhe regional currency is perfectly flexibis-a-vis

the rest of the world. Botly, and )_/i* are respective averages over the 1994-2005 périat-ratios are
based on nonparametric bootstrap method.
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Table 8
Estimation results of the fully specified model endlternative variable definitions and w/wo cohfor the supply side effect

1 2 3 4 5 6 7 8 9 10
Dependent variable: Processing Processing  Ordinary Ordinary  ProcessiAgpcessing Processing  Ordinary Ordinary Ordinary
Bilateral real exports
Independent variables
Yit-1 0.802*** 0.781*** 0.570*** 0.547*** 0.695*** 0.719*** 0.741*** 0.413*** 0.442*** 0.461***
(0.071) (0.073) (0.112) (0.109) (0.075) (0.087)  .088) (0.093) (0.100) (0.104)
Yit-2 0.013 0.042 0.362**  (0.378*** 0.123 0.129* 0.099 3B7+*  0.405**  0.435%*
(0.057) (0.059) (0.103) (0.106) (0.073) (0.070) .0W) (0.107) (0.106) (0.109)
GDR, 2.647** 2 .561%** 1.571* 1.581** 2.849%*  2.946%*  2.851**  2,089%*  2.229%* D DDh%*
(0.521) (0.511) (0.626) (0.631) (0.519) (0.540) .53) (0.627) (0.625) (0.676)
RER -0.749%*  -0.751%*  -0.903** -0.886** -0.659** -0.606** -0.665*** -0.698**  -0.646**  -0.691***
(0.184) (0.182) (0.150) (0.149) (0.210) (0.220)  .2@8) (0.166) (0.171) (0.180)
RER,, -1.082%**  -1.325%** -0.289 -0.663* -2.280%*=*  -2,078*  -1.957** 1. 774%=*  -1.724% -2 019***
(0.378) (0.371) (0.301) (0.329) (0.548) (0.424) .483) (0.262) (0.288) (0.354)
Proxy for supply No No No No FDI stock GDP of Gross FDI stock  GDP of Gross
shift effect exporter fixed C. F. exporter fixed C. F.
Deflator used USCPI USMPI USCPI USMPI HKXPI HKXPI KNHPI HKXPI HKXPI HKXPI
Long-run effectof g 3760 g ggom Not Not 14.175*  -16.474  -13.933*  Not Not Not
RER,, (171) (2.986) (4.646) Significant Significant  (7.912)  (11.173)  (8.846)  Significant Significant Significant
ml -2.94%** -2.92%** -1.94* -1.83* -2.99%** -3.02%** - 3.06*** -1.60 -1.61* -1.56
m2 -0.07 -0.17 0.26 -0.24 -0.93 -0.72 -0.56 -0.45 70.3 -0.44
Hansen J Statistic (d.f.) 0.588 0.585 0.318 0.380 0.501 0.712 0.484 0.794 0.474 0.524
(28) (28) (28) (28) (26) (27) (27) (27) (27) (27)
No. of Groups 33 33 33 33 33 33 33 33 33 33
Estimation Period 1992: 1992: 1992: 1992: 1992: 1992: 1992: 1992: 1992: 1992:
2005 2005 2005 2005 2005 2005 2005 2005 2005 2005
No. of obs. 396 396 396 396 396 396 396 396 396 396

The table reports the one-step GMM estimators @fynamic panel model (3.1). A stacked systemfiifferenced equations and the levels equations of
the model is estimated in every case and an exteindgument matrix is used to obtain the estingatBoth RER.. and RER,, are treated to be
predetermined (weakly exogenous) in the model. Whemmodel is augmented by including proxy for sheply shift effect, only the lagged (t-2) term of
proxy variables is used in the estimation. This nasessary because these proxies are too endogé&heusng-run coefficients of other variables are
omitted for reporting convenience. See footnoteBable 4 for interpretations afil, m2and Hansen J statistics. Standard errors, asyrogilgtrobust to
cross-section and time-series heteroscedasticgyreported in parentheses. Significance testsp®8.01, ** p<0.05, * p<0.1
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