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. INTRODUCTION

A central policy divide between China and muchtd test of the industrialized
world has been whether an undervalued exchangéoratee Renminbi (RMB) should be
substantially appreciated in order to offset emgptinternational trade imbalances. The
latter reached a staggering 10% of China’s GDP (@82 even though they declined
subsequently. With corresponding rapid accumutabibinternational currency reserves,
particularly in dollars, low rates of economic gtbvand high unemployment outside of
China, there has been considerable pressure pGhora to appreciate the RMB, with
associated resistance by the Chinese authorilieeed, a radical adjustment of existing
RMB exchange rates appears to be viewed in a nuafb&iestern countries as not just a
compensatory measure, but almost a panacea, foonéig to certain economic woes
elsewhere, where the latter have been consideetdgerbated by the subprime and
Eurozone financial crises. Nonetheless, a fundéhéssue on which such debates are
predicated is the extent to which trade imbalanmgds China may actually be responsive,
over given time horizons, to exchange rate adjustsi@volving the RMB.

Recent research has investigated a number of qusstvhich are pertinent to
assessing a central research concern of this paperis regards how to validly
characterize the likely impact of alternative sc®mwa for RMB appreciation for
“rectifying" trade imbalances with China. Notabhgcent approaches have sought to
control for the central role of China in not onlyian, but also overall international
production networks. In this respect, a cruciatidction arises between, on the one hand,
Chinese exports and production entailing importesmmonents, or transformed
production - mostly from elsewhere in Asia — and,tbe other hand, exports based on
value added which is generated within China’s mdéeconomy. China now constitutes
the second most important host country in terms Fofl stocks, and Chinese
multinational enterprises account for by far thenls share of such transformed
production and exports. Estimates by Ma and As§20&0) suggest that MNEs account
for fully 80 percent of such activities. This issbias been central to a number of other
recent contributions, considering the trade sersitof Chinese exports and imports to
exchange rate changes. These include papers by @681), Aziz and Li (2007),
Cheung, Chinn and Fujii (2009), Marquez and Shin@@®07), Thorbecke and Smith
(2010), as well as Garcia-Herrero and Koivu (2008jmong earlier studies focusing on
this question can be noted the work of Cerra angab@ulati (1999) which estimated
aggregate export and import price elasticitiesy olve period 1983 to 1997, to be highly
inelastic with respective values of -.3 and .7. m@8ations by Benassy-Quéré and
Lahreche-Révil (2003) of the trade effects of ardejation of the RMB found that
whereas exports between China and OECD countresdse, there was an associated
reduction of imports coming from emerging econoniied\sia, under the assumption
that exchange rates within Asia remained const&uotther simulations by Kamada and
Takagawa (2005), in this case for the effects of0& appreciation of the RMB,
suggested only a limited impact on China’s expowtile imports were weakly
stimulated. Yue and Hua (2002), along with Ecka{®004), based on periods prior to
China’s entry into the World Trade Organizationoddly confirmed the results of the
foregoing studies; namely, that an appreciatiothefRMB can produce a fall in Chinese



exports, while Voon and al (2006), using sectoethdovering the period 1978 through
1998, also found similar negative effects.

Early on, Aziz and Li (2007) had cautioned agaasgessments of China’s trade
elasticities based “on models whose estimated icteits largely reflect the China of the
1980s and 1990s are likely to turn out to be wrgreghaps even dramatically”. Indeed
their rolling and recursive estimates showed ewdenf a break at the turn of the
Millenium. While studies relying on more recentalaorroborate the foregoing findings
regarding the likely impact of a RMB appreciatiom Ghinese exports, with a sharp rise
in elasticities associated with WTO entry, resbamcluding that of Garcia-Herrero and
Koivu (2009), as well as Marquez and Shindler (9P@ientified a somewhat surprising
result, that such an appreciation can actually yeedh negative effect also on imports.
Recent work, including, notably, by Cheung et &012) confirms the presence of
paradoxical effects of movements of the real exghaiate of the Renminbi (REER) on
China’s aggregate trade flows, especially impaig] endeavours to clarify those effects
with a systematic study disaggregating trade flomt aggregate demand. However, they
do not manage to explain away the “wrong” sign Ime tresponse of (especially
manufactured) imports to an RMB real appreciationaddition, the only way in which
they allow for WTO effects is through a step dummligey also attempt to account for
the impact of nominal exchange rate regime charmésjnsuccessfully.

The interest of observers, policy makers, and thcedemics is to determine
whether, whatever the differentiated responsesis#ggregated components of exports
and imports to REER movements, in the aggregataa®hiexports and imports respond
in the expected way to their standard determinaimtsaddition, it is mandatory to
disentangle those REER effects in order to determim what extent the possible
“perverse effects” on imports originate in relatimece changes, or in nominal effective
exchange rate movements. In the latter regarthet@xtent that capital controls in China
and the non-convertibility of the RMB have undoulbhyentroduced important distortions
in the Chinese currency’s nominal rate, which eates and simulations of the effects of
a nominal exchange rate appreciation need to tajfkcily into account. Furthermore,
given the structural changes characterizing then€d® economy and its trade
relationships, it is important to assess expliaithyether WTO entry has entailed a regime
change, as well as the extent to which there magpdseciated differential effects on
exports, as compared with imports.

The novel perspective offered by the present rebeisr three-fold: in terms of
time-span, focus on data processing and measurgarghidetection of regime-changes
to scrutinize the impact of a real revaluationltd RMB on China’s international trade
imbalances. Furthermore, the effects of real RMBngfes are decomposed in terms of
relative price and nominal exchange rage componédritstly, the longest available data,
spanning three decades is used, for exports andrimpt aggregate levels, based on
quarterly series. Secondly, the issue of theadtiete of the nature of seasonality of the
trade data is addressed, which is, of particulgmicance, in the case of Chinese data.
Indeed, it is surprising that previous work simpBsumed that such seasonality has been
invariant in China in spite of the well-know strudl transformations. The use of time-



varying seasonality detection methods offers a méanfilter away this potential source
of bias in the estimation of trade equations. Apotsource of bias may come from the
activity variable used. Indeed, it is well docunehthat China’s official GDP suffers
from very serious measurement biases (Maddison \&o¢g 2008). In response, an
alternative measure of China’s GDP is proposed¢hvpresents the added advantage of
being available since the early 1980s, while offidata only starts much later in that
decade. Thirdly, Markov-switching models, in linettwthe work of Hamilton (1989,
1994) are tested separately to examine how thendiet@nts of export and import flows
are subject to eventual regime changes, whiche@amergence over time.

The outline of the rest of this paper is as follov&ection 2 offers an overview of
certain salient features characterizing China’erimdtional trade, its determinants and
related aspects of China’s international finanei@lironment over the last three decades.
The discussion in this also elaborates furtheri@sef conceptual issues relating to more
specific aspects of the overall research problematSecton 3 then introduces the
empirical methodology appropriate for regime-swiighanalysis, while in Section 4 the
actual econometric estimations are reported anergréted. A concluding section
summarizes the principal contributions of this eesh, while identifying avenues for
further investigation.

2. Research Problematic, Conceptual Framework andSalient
Empirical Observations

As discussed in the introduction, a central redegsooblematic
examined here is the extent to which existing stsidaimed at estimating
trade-exchange rate and absorption elasticitiesCioina, are based on
satisfactory methodological grounds. At issue letlier previous empirical
work has validly provided an identification of umii and stable elasticity
estimates, which are applicable over relativehglperiods of time; thereby,
constituting valid ground for guiding policy debstancluding, notably,
those concerned with the implications of eventuahiRinbi appreciation.
More specifically, an initial novel econometric apach is proposed, which
relies on a Markov-switching framework, to testwbat extent there are
identifiable structural changes in different comgots of Chinese trade
regimes. The reported findings, based on quartdaa series, spanning
1982 to 2012, highlight major breaks in the deteanis of trade, with
regime-specific elasticity estimates, along witle ttharacterization of the
length and timing of regimes, differing for expartd import flows.

Such temporal specificity in trade and other eta#gtiestimates are
argued to be inextricably linked to profound changa the internal
functioning and international role of the Chinesmremy, which are in
many respects unique. As illustrated in Figure ihdreased trade openness

4



started in the mid-80s and, then, continuously laecatng for both exports
and imports from the early 1990s through to théopleof the financial crises
in roughly 2008. Identified structural breaks made elasticity values
arguably reflect combinations of underlying econorfactors. These are
associated with the historical change from anahgtate of semi-autarchy in
the 1980s to China’s current role as one of thetpiveconomies in world
trade, which includes a preeminent role as thedidecond host country
in terms of stocks of foreign direct investmentheTatter phenomenon has
entailed subtle implications for China’s trade tielas, since it comprises
portions of both market servicing and export-drivedl, which have shifted
over time, as China has assumed an increasingliratgrlace in Asian
production networks. Related arguments suggestimglistinctive nature of
the determinants of China’s trade performance aelaoontinuous, but not
necessarily uniform, catch-up effects to an evdntuner-term steady state,
as China has established export niches in a vasigbyoduct market across
a range of industrialized and other countries, attarized by evolving
product quality and technological sophisticatiofhe punctuating effect of
China’s WTO accession has permitted a much moreipteus catch-up
period, as the Chinese economy assumes an inajgasprominent
international economic presence.

************************S U BJ ECT TO R EVl S I O N AN D EXT E N S I O N**********

Figure 2.1: Real Chinese (seasonally adjusted) Expmd Imports, 1981(1)-2012(11)
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Source: Computed form the IMHsternational Financial Statistics. Real Chinese exports and imports (in
Billion dollars, 2005 constant prices, using aslatef HK export and import unit values and seadgnal
adjusted, as explained in the appendix).

Figure 2.2. China’s Nominal Effective Exchange Ratel Relative Prices: Long and
Short-run Perspectives.
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Figure 2.3: The Relative Evolution of GDP Indices €hina and the OECD
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3. Methodology and data

Markov-Switching Approach

Prior work in other fields of research relating@bina have shown that a regime-
switching methodology is well suited to analyzinganges in economic conditions in
China. In this respect, the current research budd parallel analysis which has
investigated growth cycles (Girardin (2005)), stoc&rket bull and bear phases (Girardin
and Liu (2003) for), as well as -foreign exchangerkats (Girardin, 2011) involving the
RMB. However, to our knowledge, a Markov switchimgproach has not been applied
to the modelling of determinants of China’'s tradafgrmance. The strength of the
Markov-switching approach is that it detects trse rof regimes which may have been
present in the past, even temporarily (Hamilton@98he specification of the regime-
dependent export equation, which is employed is itstance for three regimes (s=1,..,
3), is a single-step error-correction model abws:

AlogX; = ¢(s) + an(s) 409X + an(s) A0gXe2 + ans(s) AlogXes + aw(s) dlogY*is + ay(s) AlogNEER*
+ ag(s) dog(p-p*)ea

+ ag(s) A0gMes + a(s) 10gXq + Ai(s) 10gY*y + Ax(s) I0GNEER* ;. + As(s) [0g(p-p*)es

+ Ag(s) logM; 0 (s) & 1)
Here, Xt represents China’s aggregate real exporperiod t, M China’s real imports,
Y* foreign real GDP (in this case OECD GDP not udihg that pertaining to
Developing Asia), NEER is the Chinese effective mahexchange rate, defined such
that an increased value corresponds to an appoectiat the Renhimbi, while the
effective relative price of China vis a vis itsdiag partners, corresponds to (p-p*),
where specific details of the data constructionpaiozided below. In equation (1), the
are the short-run error correction coefficientsjleithe s (=-A\/a) constitute the long run
coefficients,. As the level variables are in logan, the s can be interpreted as
elasticities. China’s imports are included in tlkpa@t equation in order to account for the
supply-side role that, in large part, the formexyphs essential components, raw materials,
or energy used in processed exports.

In the case of the regime-dependent import equgi@nspecification used is:
AlogM; = ¢(s) + an(s) AlogMe.1 + a0x(s) AogMi2 + ao3(S) A0gMi3 + au(sy) 410gA

+ ay(s) AogNEER*.; + ag(s) Alog(p-p*)er + as(s) 409X + a(s) logMes + As(s) logAu, +
)\Z(St) logNEER*; + )\3(50 log(p-p*)i1

+ As(s) 109Xt + O (S) 14 2

A represents China’s domestic absorption (real GDBal Exports + real Imports).
Analogously, China’s exports are included in th@am equation in order to account for
the fact that processed exports generate impohghware largely used as components,
raw materials, or energy.

In a regime-switching model some, or all, paranset@epend on an underlying
unobservable stochastic variable, which aims at representing the phases of the
variable’'s regimes (Hamilton; 1989, 1994). The udethis approach enables the
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assignment of probabilities relating to the likelycurrence of the different regimes. In its
most popular version, used here, it is assumedthieaprocess; $s a first-order Markov
process (Hamilton 1989), while higher-order proesssare much less frequently used. It
is assumed that the regime-generating procesMiarkov chain with a finite number of
states, governed by constant transition. All ceedfits of equations (1) and (2), including
the intercept and the variance, are assumed to egane-dependent. Standard
information criteria are used to check the null dtyesis, whether linearity is rejected,
and to determine the number of regimes.

An expected maximization algorithm for maximum likeod estimation is used to
obtain estimates of the parameters in such a Maskotching model (Hamilton 1994).
For a given parametric specification of the modebbabilities are assigned to the
regimes, conditional on the available informatiogt svhich constitutes an optimal
inference on the latent state of the economy. Eleiicis possible to determine the
constant probability of staying in a given regiméen starting from that regime, as well
as the probability of shifting to another regiméheTclassification of regimes and the
dating of periods imply that every observation lve sample is assigned to one of the
regimes. An observation is assigned to a spe@fione when the smoothed probability
of being in that regime is higher than 0.5. The sthed probability is computed by using
all observations in the sample.

Banerjee, Dolado and Mestre (1998) suggest workimder the null hypothesis of
non-cointegration, and testing the significanceth& error-correction coefficient. They
show that the t-ratio form of the ECM test (ah may have better power properties,
relative to other cointegration tests. They provalitical values based upon the limit
distribution of the test. Furthermore, a t-testdmnificance ofy is a test for the validity
of the unit-restriction on the long-run parameterthe cointegrating relationship. An
equivalent test consists in examining the jointhdigance of the level terms based @n
and thes. Kanioura and Turner (2005) show that such tahi@s higher power than the
Engle-Granger residual based test, but lower polger the t-form of the error correction
test. Accordingly, the latter test is employedehearsing equations (1) and (2). While
Pesaran et al. (2001) propose an appealing boestiag approach, such methodology is
not adapted to the Markov-switching setting.

The long-run relationship may be changing over tratber than being necessarily
invariant over the full period of estimation. Irhet words, they coefficients may differ
between regimes, but also error correctiah rhay operate during some periods and be
inactivated in some others, i.e. cointegration noggrate in some situations and be
“switched off” in others, so that the adjustmenwaods an underlying long-run
equilibrium does not operate any mdreAlso it is possible that a new long-run
equilibrium may then operate as an attractor, andahernative associated error
correction mechanism may be activated. Such arpapprhas the advantage that it does
not require any prior information on the time atieththe shift to the new equilibrium
occurred. Instead, the data itself will deterntime timing of such regime changes.

! This is similar in spirit to Markov error correoti models developed by Psaradakis et al. 2001.
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Unit-root tests, following Philipps-Perron (1988} well as stationarity tests, in line
with Kiatkowski, Phillips, Schmidt and Shin (1992)will be implemented but not
reported, since the subsequently reported resultdyithat all of the variables used are
non-stationary in levels, but stationary in firgftetences.

Data

The quarterly data series for China’s exports angdort values, covering over
three decades from 1981(1) to 2012(ll), have besftattd by Hong Kong's export and
import unit values, while nominal and effectiveckange rates are from the International
Monetary Fund’dnternational Financial Satistics. The rate of change in relative prices
is computed from the difference between the ratehange of REER and NEER, while
a relative price index is constructed with - thestfiquarter of 2004 serving as the base
period of reference. The real GDP figures for tHeOD come from the Organization for
Economic cooperation and Developmehtain Economic Indicators database. China’s
quarterly real GDP (published by China’s Nationalr@u of Statistics) starts only in
1987(l). Major drawback of this series are the sneament bias from which it suffers, as
suggested by Maddison and Wu (2008), as well as etkteeme volatility which
characterizes these data, even after allowingriopgr seasonal adjustment. Accordingly,
for all three reasons, the alternative quarterft @DP series constructed by Jia (2011)
are relied on in the present research.

A major problem faced when using both quarterhadat China’s trade flows and
Chinese GDP data stems from the seasonality ifdhes. Typically, standard statistical
packages are used to adjust for constant seasortdbivever, if seasonality is time-
varying, then existing work on China’s trade elat#s is at best unreliable, and at worst
wholly uninformative, as a result of potentiallyriseis biases. Standard packages like
Census X12 do try to account for moving seasonaliyt in an imperfect way.
Accordingly as reported in the Appendix, stochaséasonality has been taken fully into
account for each of these series, so that the gqubrdy conducted econometric
estimates relate to adjusted data. Time-varyingaseaity is indeed present for China’s
trade flows, while it is largely absent from the BBtatistics of advanced countries. This
remark implies that any attempt to relate the twadjusted series is flawed. In addition
the need to adjust for stochastic seasonality enewiore pressing when estimating
regime-switching models, since when run on impriypadjusted data, such models may
simply detect changes in seasonality regimes idsbéan the relationships between the
time series of interest.

rekkrxSUBJECT TO FURTHER REVISION AND
EXTENSIQN****kkkkkkrkrkkx

4. Determinants of China’s Trade Flows
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Regime-switching Estimates

The export and import equations are estimated theesame periods, starting in
early 1982 and finishing in the second quarter @2 The estimation of the export
equation shows the existence of three regimes these three decades, while their
probabilities of occurrence are represented intféigul. The first regime was dominant
before China’s entry into WTO in December 2011, afigr the recent global crisis,
while regime 3 is characteristic of the post-WTQi@d; even though it already emerged
for around two years just before the East AsiasiriRegime 2 arose only during four
brief spells, which are mostly associated with magoises, potentially impacting
international trade, including the Tien An Men ohents, the East Asian Crisis, and the
European Debt Crisis.

All regimes show evidence of error correction a®vam by the estimated
coefficient for X(-1) However, such correction g@nall during the second regime, as is
typical of crises, but the post-WTO error correati® not much larger. The similar long-
run relative-price elasticities, are three timagéa (in absolute value) for the crisis than
the pre-WTO regime, and again three times largan tthe former in the post-WTO
regime. Generally speaking, movements in the ndnaffactive exchange rate do not
appear to impact China’s exports, with the exceptibcrisis periods, where a one to one
effect appears at work. . The long-run effect of GREGDP, while insignificant in the
post-WTO regime, is almost three times larger m¢hisis than in the pre-WTO regime.
Developing Asia’s GDP does matter both in pre amdtfVTO regimes, with a
coefficient which falls by half over time. Finall¢hina’s imports matter in a similar way
in the long run during the post WTO and crisis megg. In the short run, neither relative
price nor nominal exchange rates matter for eitherpre, or post, WTO regimes. OECD
GDP has a huge impact with the exception of the-¥6BO regime, while developing
Asia GDP does matter during the pre-WTO crisisqoks:.

Table 4.1 : Regime-switching Estimates of the Drteants of China’s Aggregate

Exports
1982(111)- Regime 1 Regime 2 Regime 3
20121(1)
Short run Long run Short run Longrun | Shortrun | Longrun
Intercept 0.54 -0.17 2.99
(9.68)*** (7.44)%** (9.58)***
AX(-1) -0.12 0.10 0.13
(0.88) (7.53)*** (1.90)**
AX(-2) 0.06 -0.05 -0.04
(0.51) (9.56)*** (0.73)***
AX(-3) 0.36 0.02 -0.14
(2.54)*** (7.53)*** (3.12)***
A (p-p*)(-1) -0.12 -0.18 0.09
(0.32) (6.98)*** (0.51)
ANEER(-1) 0.05 0.01 0.20
(0.62) (5.28)** (1.72)
AOECD GDP(-1) 5.31 2.98 -0.39
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(3.98)*** (6.60)*** (0.59)
ADEV ASIA 1.87 0.63 -0.28
GDP(-1) (2.44)*** (5.89)*** (0.99)
AChina’s 2.16 6.81 8.05
Imports(-1) (0.47) (7.68)*** (2.44)***
X(-1) -0.39 -0.08 -0.12
(5.53)°° (15.7)°°° (3.98)°°°
(p-p*)(-1) -0.18 -0.46 -0.10 -1.25 -0.43 -3.58
(2.87)*** (9.45)*** (9.56)***
NEER(-1) 0.05 - -0.04 -0.50 -0.12 -1.00
(1.32) (5.67)*** (9.57)***
OECD GDP(-1) 0.47 1.20 0.24 2.98 -0.02 -
(5.51)%** (9.29)*** (0.29)
DEV ASIA GDP 0.68 1.74 -0.03 -0.37 0.11 0.91
(-1) (3.92)*** (6.98)*** (3.59)***
China’s 0.02 - 0.07 0.87 0.08 0.67
Imports(-1) (0.47) (5.75)%** (2.44)%**
g 3.64 0.003 1.19
(10.6)*** (5.08)*** (9.24)***
Log Likelihood AIC Arch(1) Normality
-228.6 4.73 2.11 0.11
[0.15] [0.94]

This table reports Markov-switching estimates afatpn (1). T-statistics are provide in bracketsile
significance levels at the 10% (*), 5% (**) and 1%%*) levels are highlighted. p* is the effectiverfeign
price, and NEER is the number of foreign currenciysuper RMB. P-values are in square brackets. °°°
indicates significance of the error-correction tetnthe 1% level on the basis of critical valuesipated

by Banerjee, Dolado and Mestre (1998).

Figure 4.1 : Probability of Regimes Explaining GisnAggregate Exports
100 P[Regime 1] smoothed
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The estimation of the baseline import equation &ows the existence of four,
and not three, regimes over the period from ea@§21through 2012(ll)), but the third
regime is only composed of outliers and, as sucii, e neither discussed, nor
represented in Figure 4.2. Yet,he timing of thegpmes entails striking similarities with
those of the export regimes which have just beeanlyaed. Indeed, regime 1
characterizes the pre-WTO period, while regime @grasents the post-WTO one.
Morever, the pre-WTO regime remerges after themeceises, as was the case for
exports. Furthermore, even more so than for expagtgsme 2 represents all major crisis
episodes..

Significant error correction, as represented bydbefficient estimate for M-1, is present
in all regimes, but especially large in the post@ane. . For the pre and post-WTO
regimes, the similarity of the qualitative and quitative long-run trade effects of prices
and overall economic activity is remarkable. Irdlethe import elasticities for China’s
absorption and for processing, linked to exporéskasth extremely stable. A surprising
finding is that pre-WTO China’s imports rise by 50%©re when absorption rises, in
relation to an equal proportional rise in expdrewever, the two elasticities converge in
the post-WTO regime. In contrast to such stabdityactivity elasticities, sharp changes
characterize the long-run price elasticities. Imje&hile the (negative) relative price
elasticity shoots up in absolute value between ghe and post WTO regimes, the
nominal exchange rate elasticity vanishes betwkesettwo periods. In the short run,
the effects of relative price rises and nominalheage rate appreciation are mostly
opposite to their long-run effects. Indeed, a redaprice rise leads to a large short-run
rise in imports in both the pre-WTO and most recesgimes, while a nominal
appreciation leads in the short run to a fall iparts only in the post-WTO regime.

Table 4.2 : Regime-switching Estimates for Chirkggiregate Imports

1982(l11)- Regime 1 Regime 2 Regime 3 Regime 3
2012(11)
Short-run Long- Short-run | Long- | Short-run | Long- Short- Long-
run run run run run
Intercept -0.30 0.12 0.23 7.59
(0.82) (25.0)*** (11.2)*** (3.92)***
AM(-1) 0.25 -0.004 -0.08 -1.22
(1.75) (5.95) (20.2)*** (4.46)***
AM(-2) -0.43 -0.02 0.008 -0.22
(4.59) (37.0)*** (3.00)*** (2.45)***
AM(-3) 0.25 0.09 0.14 -0.16
(2.75)%** (25.3)*** (18.2)*** (1.65)
A (p-p*)(-1) 1.75 0.71 0.06 2.75
(4.67)*** (9.02)*** (10.7)*** (3.94)***
ANEER(-1) 0.04 -0.25 -0.46 -0.48
(0.50) (26.2)*** (9.06)*** (2.66)***
AChina’s 0.61 0.18 0.45 -0.17
Absorption (-1) (3.22)*** (9.02)*** (19.2)*** (1.68)
AChina’s 0.25 -0.004 -0.083 -1.22
exports(-1) (1.75) (5.95)*** (20.2)*** (4.46)%**
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M(-1) -0.65 -0.21 -0.17 -0.87
(8.24)°° (8.95)°*° (9.10)° (7.78)°°°
(p-p*)(-1) -0.16 -0.24 -0.12 -0.57 -0.08 047 | -1.69 -1.94
(3.03)*** (8.28)*** (21.0)%** (5.25)%**
NEER(-1) 0.10 0.15 0.03 0.14 0.002 0.01 -0.15 -
(3.01)*** (12.5)*** (2.02)** (1.51)
China’s 0.51 0.78 0.11 0.52 0.09 0.53 0.56 0.64
absorption (7.22)%** (18.5)*** (9.46)*** (8.59)***
(-1)
China’s 0.34 0.52 0.15 0.71 0.13 0.76 0.58 0.67
exports(-1) (6.73)%** (9.41)%** (7.40)*** (6.40)***
Sigma 3.67 0.005 0.02 1.66
(10.7)*** (5.41)*** (5.40)*** (7.95)***
Log Likelihood AIC Arch(1) Normality
-213.4 4.65 0.02 0.22
[0.89] [0.89]

This table reports Markov-switching estimates fguation (2). t-statistics are provided in brackefish
significance levels highlighted at the 10% (*), %9 and 1% (***) levels. P-values are shown in saa
brackets . °°° indicates significance of the exorrection term at the 1% level on the basisribical
values computed by Banerjee, Dolado and Mestre3(199
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Figure 4.2 : Probability of Regimes for China’s Aggate Imports
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This figure corresponds to the estimates reportehe first three columns of Table 4.2. Regimedhre
which is largely composed of outliers, is not repdr

5. Conclusion

The resultsof our regime-switching estimates hawgortant implications for the
analysis of the effects of exchange rate movenmmiShina’s trade flows. It is essential
to disentangle nominal exchange rate from relgtiiee movements, so that looking at
overall REER effects can only generated a blurietuge. While China’s exports were
not driven by nominal effective exchange rate mosets before WTO, outside crisis
periods, such exchange rate movements appear ® lesome effective in moving
Chinese exports, thereafter. In contrast, whilathet price movements have been present
all along, their impact has been sharply amplifedter WTO entry - with a ninefold
increase in absolute value. Indeed, after WTOyettte associated price effects are both
six times larger than before , and also three tilaeger than the effects of nominal
exchange rate movements. With respect to impahis, much clamoured, alleged
“perverse” impact of real exchange rate appreaiatio imports appears in the reported
estimates to be solely driven in the long run bgtree prices. In contrast, a nominal
exchange rate appreciation generates the predigedn imports. In addition, there is
evidence that any long run effect of nominal exdsanate movements seems to have
vanished after China’s WTO entry, even though tbegm to have reemerged after the
Global Financial crisis. However, in contrast, giert run perverse effect of a nominal
appreciation characterized only the immediate -p@8O period. Over all periods
relative price rises do appear to generate incdemsports in the short run. With respect
to long run income elasticities, the extremely Higéels detected in some previous work
seem to characterize only short-run effects. A kather finding is the impressive
stability of long-run income elasticities for imp®rover the three decades of this study.
In addition, contrary to a widely held belief, Chis aggregate imports are equally
sensitive to domestic absorption than to exports.
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In sum, the use of a regime-switching method hasrty demonstrated that
WTO'’s entry marked a regime change in the spetiinaof China’s export and import
equations. This implies not only that inferencesagh from linear estimation approaches,
which do not allow for such regime changes, shdnddnterpreted with great care, but
also that in spite of changes in the magnitudeslasticities, some of them have been
qualitatively remarkably stable especially so lo@ iimport side for activity variables.

*********S U BJ ECT TO R EVIS | O N AN D EXTE N S I O N********* *kkkkkkkhkkkhkkkhkk

Appendix
Adjusting for Stochastic Seasonality in Quarterly Cata

First, the methodology of the unobserved-compaemidel is presented and
then implemented for quarterly data, in order tdede evolving seasonality in
China’s trade flows and GDP series.

The structural time-series modeling approach (Ent®¥8), developed by Harvey
(1989), is used in order to decompose the logarihmthe series of interest (z) into
four components, as follows:

Zt = ety tVet g (A1)
Mt = He1 + Nt (A2)
Vi =Py Ve + & (A3)

Here, the drift is denoted hy, the seasonal by, an AR(1) component in errors by
Vi, with an autocorrelation coefficiept, being smaller than one in absolute value,
and the irregular is representeddpyThe seasonal component, which is a stochastic
variable in the general casey-, is then seasonally integrated, even though is is
conceivably deterministic. The irregular is whiteige, and the seasonal becomes
stationary when multiplied by a seasonal summatjmerator:

S(L) = 1+L + L2+..+ L%t (A4)

with L being the lag operator, and s the numbeseafsons (Hylleberg et al. 1990).
The use of S(L) ensures that the projection ofdbasonal pattern into the future
sums to zero over s consecutive time periods. Phkisnits the identification of
seasonal patterns which change slowly over timéejrba permanent way (Harvey
and Scott, 1994).

The specification of stochastic seasonality, cargd here, takes the dummy
variable form, such as:

Sw= Y, = (A5)
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wherew is white noise with zero mean and variamgé. A special case is one of
deterministic seasonality when,?=0 and trigonometric seasonality is allowed for.
This involves smoother changes in the seasonatsyibld a lower likelihood with
the same number of parameters. More generally, @snthe variance estimate
equals zero, the associated parameter will notnbe varying. All disturbances are
supposed to be mutually uncorrelated. Model (1),(8 and (5) are estimated by
maximum likelihood (Harvey, 1989). Estimates of tmenponents are then obtained
by a smoothing algorithm (Koopman, 1993).

The diagnostic tests are reported for unobserveapooent models, and pay
particular attention to the tests which are basedhe auxiliary residuals, i.e. the
estimators of the disturbances associated witluttodserved components (which in
this case are the level and the irregular). Thesest which are mainly based on
skewness and kurtosis, are particularly helpfwiglding information not apparent
from the innovations. This is especially importémt detecting and distinguishing
between outliers and structural changes (HarveyKarogyman, 1992).

The tests for stochastic seasonality are applietbto (logged) quarterly
series from 1991 (I) onwards until 2011 for Chinegsl multilateral exports and
imports, and GDP, as well as OECD’s real GDP. Traennfieature of these four
series is their common pattern of positive seastgnial the last quarter of the year
and negative seasonality in the first quarter. pbsitive seasonality increased for
both China’s trade flows from the mid-1980s to tm&d-1990s and fell back,
thereafter, to its initial pattern. Subsequentbms positive seasonality appeared for
the third quarter. For China’s GDP, the last andt foquarterly seasonality both
diminished slightly over time, while some negatseasonality is present for the
other two quarters. The OECD GDP contrasts with @hinese trade flow and
activity series since the former does not sow ewdeof time-variation in its
seasonality. Also, the strongly negative seasgnailit the second quarter is a
specificity of the OECD compared to China.

Figure A.1. Stochastic Seasonal Pattern of ChiRaal Exports
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Figure A.2. Stochastic Seasonal Pattern for ChiR&al Imports
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Figure A.4. Deterministic Seasonal Pattern OECDI &P
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