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ABSTRACT

In this paper, from the perspective of RMB exchange rate reform, the impact is studied of RMB real effective
exchange rate on FDI (Foreign Direct Investment) in China from January 1997 to December 2013. In the long run,
there is an equilibrium relationship between RMB real effective exchange rate and FDI. The impact of RMB real
effective exchange rate on FDI was not affected until the promulgation of the reform policy from July 2005. That is,
only after the reform, RMB exchange rate had a significant Granger causality on FDI and the appreciation of RMB
can promote FDI inflow.
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INTRODUCTION

China began to attract FDI from the beginning ofd€ With the further development of reform andropg, the
FDI actually utilized has been increasing contifyuahd risen from 9.2 billion US dollars in 19831dlL76 trillion
US dollars in 2013 (National Bureau of StatistiesGhina). To say the least, FDI has played an itaporrole in
promoting economic growth in China. On one hand| &llws for a more efficient allocation of resoescfor the
investing firm in the home country; on the othendhathe host country can benefit from knowledgesfars and
spillovers as well as inciting competition and eesed productivity [1]. As FDI is in the categofyirternational
capital, exchanging is indispensable between diffecurrencies in the process of internationaltafiows [2]. In
recent years, with the expanding of global FDI ecahd an increasing number of countries implemgntie
floating exchange rate policy, the impact of exaemate on FDI has attracted more and more atterfitmm
researchers and policymakers. Although a lot ofkwtas been done in the area of exchange rate mowerard
FDI, there is still no consensus either in theargmpirical studies.

Most researchers believe that the currency apgiecian the host country is not conducive to tr@nlof FDI and
the depreciation can promote FDI inflow. In thedhies of Kohlhagen (1977) and Cushman (1988), épeatiation
of host-country currency can reduce the productiost and transnational merger and acquisition @, thus
stimulate FDI. On the assumption of imperfect apitarkets, Froot and Stein (1991) develop a maddl show
that the depreciation of host-country currency,sggtematically lowering the relative wealth of dathe agents,
can lead to the increase of FDI acquisition. A Emiheoretical result comes from Blonigen (199 Howplausibly
shows how the real currency depreciation in theeivéitg country increases FDI acquisition to thisumioy.

Empirical evidence in a number of studies has riedethe correctness of the above-mentioned the[8i8%

By contrast, Campa (1993) derives, under Dixit'983) real options framework, a negative effect ealr
host-country currency depreciation on FDI [10]. Helieves that the multinational corporation’s oeas
investment decision depends on its future earnéxgectation. The stronger the currency of a coustrihe higher
the future earnings expectation is, and thus mddé ¢an be attracted. A number of empirical evidemes
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confirmed the prediction [11-13]. Unlike other pémpHymer (1960) insists in his theory based on pkefect
capital markets that the impact of exchange ratE®his not significant [14]. Empirical finding fro Trevino et al.
(2002) shows that the domestic production scated#éyree of marketization and the consumer pridexifiCPI) are
the important factors of FDI; whereas the exchaagge is not [15]. Similar results can be found iemi2nter (1995)
and Pan (2003) [16-17]. However, none of studiekiding Benassy-Quere et al. (2001) and Chen @04I6) are
able to identify a statistically significant effeaft host-country currency valuation on FDI [18-19].

There are two possible reasons for the resulthiénstudies above. First, the impact of exchangesrah FDI is
different for different industries, which is vedfl by Froot and Stein (1991) in empirical evider®e the analysis
based on aggregate data is probably to result greggtion bias. Second, the macro and micro ecanomi
environments in many countries change over timd, tapy more or less influence the effect of exclearaje on
FDI. For instance, Jeanneret (2005) points out thatmultinational corporation can, with the deyet@nt of
world’s financial derivative instruments, complgtelllocate the assets reasonably all over the wiorldvoid the
risk of exchange rate change [20].

In this paper, we conducted empirical statisticedlgses on the impact of RMB real effective exclearagge on FDI
in China. As we all know, RMB exchange rate hasnbadjusting since the reform and opening. In 198dina

started to implement a dual exchange rate politye filext managed floating exchange rate policy basegharket
supply and demand was established in 1994. In 1987/RMB exchange rate was, in order to cope WighAsian

financial crisis, pegged to the US dollar. Sincey 2005, China has implemented the managed floagiahange
rate policy which is not only based on market sy@pid demand but also referenced to a basket cérmeies. Then
we can not help asking, with the continuous adjesinof the exchange rate, whether the impact dfia@xge rate on
FDI was affected by the reform of exchange ratécpd If so, when exactly did it occur?

Compared with other studies, there are the follgwitmovations in this papekFirst, although many scholars at
home and abroad studied the impact of exchangeorafeDl, so far no studies examining the changiefimpact
can be seen from the perspective of exchange efiemn. That is to say, with the introduction of tiedated policy,
the exchange rate behaves differently and the itmjplowed on FDI may be different. Because RMB lexiege
rate has become more elastic since July 2005, wsecthe reform policy as our research obj8etond, with the
promulgation of the reform policy, the impact mag &ffected before or after the reform. AccordingBhow
breakpoint test was, which verifies the changéefimpact, used to identify when exactly it occdrieast but not

the least, it more or less exists autocorrelation when disfaing the model of time series, so we performed
Box-Jenkins’ ARMA(p,q) model to eliminate the autolation in the co-integration model.

EXPERIMENTAL SECTION

Time series used here are monthly observation®ofaEtually utilized in China and RMB real effeaiexchange
rate(REER) from January 1997 to December 2013. R&#B effective exchange rate is an index, whosenisans
currency appreciation and fall means currency degtien [13]. We collected the data of RMB realeefive
exchange rate from the website of Bank for Intéomat Settlements www.bis.org/. The data of FDluady
utilized was obtained from China Economic InforraatNetwork statistics database.

Due to climate, custom or other economical factting, monthly economic statistical series contaieasenal
changes. It is hard to clearly understand the hatbanges in the data, so the seasonal adjustnhentids be
conducted before the empirical analysis. The X€&senal adjustment method was employed.
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Fig.2 Plots of RMB Real Effective Exchange Ratein the Original Scale, in the Adjusted Scaleand in the Log Scale

Data were log-transformed before modeling to stabihe variability. The plots of FDI time serigsariginal scale,
in adjusted scale and in log-scale are shown inr€ig. The time series for RMB real effective exajmrate are
shown in Figure 2.

3. Empirical Methods
3.1 Chow Breakpoint Test
Chow Breakpoint Test is used to examine the stgbdf the model structure. Suppose two subsampies a

expressed byn, and n, , and T=n+n, . The multple regression model is established
asy, =g, +Ox, +---+6 X, + 4 . Then the model can be estimated WitlandN,observations, respectively.
The null hypothesibl ,is: the regression coefficients are correspondieglyal. The test statistic is defined as

o _[SSE, - (SSE, + S, (k +1) @
(SSE, + SSE,) (T - 2%k -2)

WhereK is the number of independent variables; T being rtbeber of all observationsSSE, , SSE andssg,

being the three sum squared residual of regressiodel with TN, andN, observations, respectively. Under the
confidence probabilit@ , if F > F,(k+1T -2k —2), then the null hypothesi4 should be rejected. That is to say,
the regression coefficients are not correspondieglyal and there is a structural change in the mode

3.2 Augmented Dickey-Fuller test

In order to avoid spurious regression and get thkd wstatistical inference, the test of time sérigsbility is
essential. Augmented Dickey-Fuller test is the ntaoi for this objective and thus can be used termeine the unit
root order. It can be completed through the follogvihree models:

DX, =K+ BX  +& 2)
i=1
DX, :a+éXt_1+Z,B,XH +¢, (3
i=1
Axt:a+:6’[+a><t—1+zlgixt—i+gt (4)
i=1

WhereX, is the time series being testegkbeing the first-difference operatot; being the time trendm being the

optimal lag length which is determined by Akaikéoimation Criteria (AIC); &; being the white noise disturbance
term. The null hypothesis of ADF unit-root tw: 1is tested against the alternative hypotwﬁis 1. If the null

hypothesis is rejected, then the time seXeis stationary.

3.3 Co-integration Test
Engle and Granger (1987) note that even thoughaenantime series might be described as a randork pralcess
it is possible that the linear combinations of skeeies would converge to equilibrium over time [ZTley proposed
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co-integration models for multivariate and nondistadry time series commonly observed in econometiclies.
Using our two time series, a simple co-integratimodel in log scale is defined as

L(FDI,) = B, + BL(REER) +¢, (5)

In expression (5),FDI, is the foreign direct investment in China aREER is RMB real effective exchange rate.
In above model, these two time series can be raiiosary, but the linear relationship (co-integyaji would make
the innovationsg, , independent and identically distributed. We canfgrm the ADF test ong&, to validate the
model.

3.4 Granger-causality Test

The co-integration test tells us whether a long-egailibrium exists between A and B, but we haveidea about
the direction between the two variables. The Grewgeasality test can be used to solve this problEme. Granger
causality model is as below:

k k
Yo =@+ aNo + ) BX * iy 6)
i=1 i=1
k k
X =@ +2Ai X +25th—i Uy @
i=1 i=1

Whereq;, , are the regression coefficients for lag lengthYof /3]. ,Ai being regression coefficients of lag length

of X,; My, M, being the white noises. In judging whether X is @eanger cause for Y, the null hypothesis and
also the restricted condition:i§ =0,i = 12..k. The test statistic is:

F o (S5 -S5E)/k (8)
SSE, /(T -2k -1)

WhereSSE, SSE, are the sum squared residual of regression equiayi@riginal Least Square (OLS) method under
restricted and unrestricted condition, respectivélyoeing the number of observations of time sengs K being

the number of regression coefficieffs Under the confidence probabilty, if F > F,, then the null hypothesis
should be rejected. That is, X is the Granger céus¥.

In addition to the above mentioned methods, in analysis, to estimate the paramey@gandﬂlin model (5),

ordinary least squares (OLS) method was used. éumitre, we performed Box-Jenkins’ARMA(p,q) model to
eliminate the autocorrelation in model (5) [22]urGtatistical analyses were carried out using \Esi8.0.

RESULTS
The plots of FDI and RMB real effective exchange iadicate that the measurements were all fromstationary

processes in the original scale, in the adjustetesand in the log scale. It is also evident thatds of these time
series were more stable in the log-scale (Figuigs.1

The results from ADF test tell us that both of tognsformed FDI and RMB real effective exchange matist unit
root at a significance level 0.05. However, the Al@bts were significant in the first differenceditating that the
differences of these two time series were statip(ibable.1).

Table.1 Results from Augmented Dickey-Fuller test

Variable ADF Test| AEG (5%) (C,T,N

LFDI -2.17 -2.88 (C,0,1)
ALFDI -14.17* -1.94 (0,0,1)
LREER -0.17 -2.88 (C0,1

ALREER | -11.05* -1.04 (0,0,0)
Note: ** denotes that statistical significance & Eevel. C represents the intercept, T represestsirtie trend and N represents the optimal lag
length.

In Table.2(a), the Granger causality of log transied RMB real effective exchange rate on FDI wa$ no
statistically significant. It might have resultedih the non-stationarity of these two time sef@ben the tests were
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conducted on the differences of these two timeesemve were able to observe statistically signifia@sults at a
significance level 0.1.

Table.2 Resultsfrom Granger Causality Test
@

Null Hypothesis: F-Static|P-value
LREER does not Granger Cause LFDI 0.9258 0.4878
LFDI does not Granger Cause LREER 1.5882 0.1414

ALREER (oes not Granger CauldkFDI 1.9477 |0.0646
ALFDI does not Granger Ca[ﬁbREER 1.6696 | 0.1190
Note: * denotes that statistical significance at 10% level.

(b)

Time Interval Null Hypothesis: F-Statisti

. LREER does not Granger Cause LFDI 1.008;

Jan,1997-Jun,200% LFDI does not Granger Cause LREHER 0.865

LREER does not Granger Cause LFDI  5.40011

LFDI does not Granger Cause LREER 1.370
Note: *** denotes that statistical significance at 1% level.

Jul,2005-Dec,2013

W+ © Oy O

To assess the goodness of fit of the co-integratiodel (5), we performed the Augmented Dickey-Fu#st on the
residual for co-integration model of the log tramsied time series. The test statistic was -2.87 r&jéeted the null
hypothesis of unit root for the residual at a digance level 0.01. That is to say, there is anliium relationship

between RMB real effective exchange rate and FBthénlong run. However, the adjus®#i= 0305and DW value
was 0.3, indicating that it exists serious autagiation in the innovations, . In order to eliminate the

autocorrelation, we employed ARMA(p, g) model &. Figure 3 tells us thaf, was the second order

autocorrelation. That is, = a, + a,&,_, + Q,&,_, tV, (V,is independent and identically distributed). Asauit of

this adjustment, the adjuste®? = 0825and the autocorrelation was eliminated (DW value &#®). Accordingly,
the model was improved.

Sample: 1997M01 2012M12
Included observations: 204

Autocorrelation Farial Correlation AC PAC -Stat  Prob
[ — [ — 1 0.849 0849 14908 0.000
[ I— [ 2 0806 0307 28426 0.000
[ I— . 2 0765 0120 40660 0.000
[ I— A 4 0731 0.088 518932 0.000
[ I— (. 5 0.691 0003 61966 0.000
[ I— (| 6 0691 0148 7F21.08 0.000
[ I— (g ¥ 06878 0073 81916 0.000
LI I— g 2 0.649 -0.026 90955 0.000
LI — NN 9 0.632 0038 99718 0.000
LI — (N 10 0626 0,034 10820 0.000
[ I— (N 11 0612 0036 11637 0.000
[ I— (N 12 0583 -0.010 12406 0.000

Fig. 3 Correlogram of Residuals

From Figure 4 we can see that F statistic is grehsmn the critical value at a significance leveél1) indicating that
the impact of RMB real effective exchange rate & was not affected until the promulgation of tleéorm policy
from July 2005. The result from Table.2(b) illusémthat only after the reform, the exchange ratk & significant
Granger causality on FDI. Before the reform, thiingste of/3 was not statistically different from zero (p < 0.0%

the improved model. After that, it was significatta significance level 0.01 agi= 165, indicating that FDI
would increase by 1.65 log units for one log undrease in RMB real effective exchange rate.
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Chow Breakpoint Test: 2005M07
Mull Hypothesis: Mo breaks at specified breakpoints

Equation Sample: 1997M03 2013M12

F-statistic 5.907385 Prob. F{4,194) 0.0002
Lag likelihood ratio 2321709 Prob. Chi-Zquare(4) 0.0001
Wald Statistic G3.29231 Frob. Chi-Square(4) 0.0000

Fig.4 Resultsfrom Chow Breakpoint Test
CONCLUSION

In this paper, we first applied a co-integrationdebto establish the linear relationship of RMBIre#ective

exchange rate and FDI in China, and then employBMA(p, q) model to eliminate the autocorrelationtive

co-integration model. Finally, Chow breakpoint tests used to examine whether the reform of RMB argk rate
policy from July 2005 affects the impact of RMB Ireffective exchange rate on FDI and when exatthccurred.
Our results indicated that there is an equilibriwtationship between RMB real effective exchande end FDI in
the long run. The impact of RMB real effective eanbe rate on FDI was not affected until the promuidgm of the
reform. Only after the reform, the impact was digant and FDI was positively associated with RM&lreffective
exchange rate. That is to say, the appreciatidRMB can promote FDI inflow, which is consistent ivthe theory
of Campa(1993). One possible reason why the impastnot significant before the reform is that tkehange rate
in Chinese financial market was “fixed”, with stgpmtervention from Chinese central governmentotimer word,
before the reform, RMB exchange rate was underdfelation of government, so as FDI, flowing to thedustries
and regions in terms of government direction. Stheereform, the exchange rate has become morécekasd then
the impact on FDI has become different.

This study may be underpowered due to the sigmiiedevel 0.1 in assessing the Granger causalig\B real

effective exchange rate on FDI. It is not surpdsia reject the null hypothesis since it would ledtér and more
powerful if the test was used to the time serigerathe reform(the Granger causality was significah a

significance level 0.01, Table. 2(b)) .
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