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ABSTRACT

With the appreciation and fluctuation of the RMB exchange rate, it is necessary to study the relationship between
exchange rate, stock prices and the resulting impact on the trade balance. Three of them are forecasted using the
Bayesian estimation method, further, it can be tested that appreciation of the RMB drive the stock prices up. While
the stock price and RMB exchange rate change on the trade balance contribution is not obvious. On the other hand,
Consumption has significant effect on Trade balance, becoming the main reason of its surplus.
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INTRODUCTION

Since 1994, Chinese economic growth rapidly withritiode of export orientation and compulsory foragohange
settlement system, the current account has besarpius state. Also, RMB exchange rate has beetincimg to

rise slightly since 2005. On the other hand, Clsiteegk market experienced big ups and downs, withdéepening
of market-oriented reform, the breadth and deptiChihese stock market in the strengthening, anceasingly
perfect, which has also revealed the wealth effesbme extent. Profound changes in the stock rharilereflect

the changes in stock prices. This paper analygedythamic relationship between stock prices, theBRMchange
rate and the trade balance. and the main logihefstudy is stock price affect consumption throtiggh wealth
effect, at the same time to find the inner linkvile#n consumption and exchange rate, and finallgstigate the
how the stock price, exchange rate affect the tbad@nce and also find the relations between them.

As for the wealth effect of stock prices, in theatymeans that investors decide to participatthanstock market
with their existing stock wealth which will flucttea with the stock price changes, and then impactansumer
demand. In this paper, the wealth effect of stoekket is to expand to a broader sense, which réddfe influence
of the stock market and wealth increasing or desingaor its structure changes on consumption demadndact,

there have been a lot of achievements about tldy st the relations among financial asset pridesytealth effect,
the real exchange rate and the current account,Nfdngnan and Liu Lin[1] analyzed the relationshgtvieen
short-term international capital flow, exchangesrahd asset prices in theory and further conclubatthe short-
term international capital inflows will lead to th@preciation of the RMB exchange rate and marngetexiation of
the RMB expected. Dong Tiantian[2], from the morsypply point, concluded there is a long-term eftiilim

relationship between asset prices, exchange rdtenaney supply and exchange rate is to have af@gpectation.
Zhao Jinwen[3] thought that the appreciation oéetif’e exchange rate of RMB will lead to short-ténternational
capital outflows and stock prices falling. Chao [Mliconsider there must be a positive correlatietween the
RMB exchange rate and asset prices in normal cistamaes, but when the change in the exchange mdtasset
prices are driven by speculative, or instabilityused by external factors ,the correlation betwedsmt will

disappear, and even in some cases showing sigmtifieagative correlation. Wang Junbin[5] interpreteat Chinese
technological progress is promoting the appreaiatibthe RMB and further improving the trade bakngositive
demand shock cause the current account deficitlghavhile increase in the current account surptushe long-
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term. RMB exchange rate and the current accourg dotexist the negative causal relationship. Gieranglian[6]
concluded that the effect of RMB exchange raterade term shows J curve effect, but the exchangereform
especially after the sub-prime crisis, the realhexge rate impact on the current account shows wavehtrend.
For a long time the appreciation of the RMB excleamgte are not efficiently means of balancing theremt
account. In the studying approach, some scholars hsed the BVAR(Bayesian SVAR method to analyze and
validate on the relationship between the variablagcent years. Marcel Fratzscher[7]using the tgulgrdata from
1974 to 2008, concluded that compared to assetréxchange rate on the current account of theriaupce is not
worth mentioning. And he also found significanttéas impact on asset prices have 23.5% effects werica
current account expressing the influence of ag$es phanges on the current account is robust.

This paper using BVAR method, analyze the intecactimong stock price RMB real exchange rate andketra
balance with data of China, at last give some sunesiand conclusions.

2. Forecasting using Bayesian method

2.1 Rationales of VAR model Vector autoregressivadel is proposed and developed by Sargent (1%iB)s
(1980a, b) and Litterman (1980), which is a sintjee series regression model, it choose a stromgeletion
between economic variables constituting a vectetesy, and the relationship between each varialdtorvean be
explained by multistage lag regression[8]. The gain&ea of vector autoregressive models are aewsl

Assuming on a linear dynamic system, output ve$gris composed bylvariable and meets:
X, =C+AX ,+AX ,+. . AX_,+Us U —-NGO 2 L

Where C is a constant matrixiX1, A is N X N coefficient matrix. VectorX includes various elements such as
predictive variables named exchange rate, asset fstock price) and so on. Error vectbris made of random
error term for each equation, these errors meettaedard normal distribution with zero mean andadance

sigma (). Because the model includes each variable lageval P order, so it is called the VAR (P) model. The
variable coefficienA in each equation is uniquely determined by theofeiihg general orthogonally condition:

E[u(t)X(t=j)]=0 (j=1...p) (2

In the modeln equations have the same explanatory variablesydimg the independent variables from 1[0

order lag values and decision element. Each ofrttiependent variables of the model is endogenobhghwis a
basic characteristic of vector auto regression ddee main idea to estimate vector auto regressiodel (take

X, as an example) is as follows:

Assuming estimated valu)§t of the output variables in the model contents:that

X’l, t :a'nXJ, t -1+ a'lle t- 2+---a' px 1t-p +a 21X 2t- l+"'a’npxnt,—p <))
Then from (1), we can obtain:
X, = X' =y €))

Obviously, estimated vaIuP&Lt minimizing error termu,, is the optimal estimation. Similarly, the optimal

estimated value of the vect¥r composed of 1 elements must satisfy minimum of variance and damae of
error term matrix, and then this will be the estiima of equations.

2.2 Rationale of Bayesian VAR Bayesian vectopeagression model is an extension of the modekotor auto
regression model. The technology was initially deped in the USA University of Minnesota, since daely 80's
it has been widely used in prediction and mode8ihg[n contrast, Bayesian vector autoregression eh@dn
provide higher forecast accuracy, especially stesrts prediction, at the same time, also won't peedihe "not
credible” structure of traditional model.

Bayesian statistics use a kind of information, Wwhig about distributed information of unknown paedens in the
overall distribution. And the Bayesian school isfavor of subjective probability, which is that tiseibject of
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cognition to the occurrence degree of probabitityd does not depend on the event can repeat. Tieeagenodel of
Bayesian statistical inference is that a prioromfation plus sample information equal to postenéarmation.

The commonly used vector autoregressive model lysnabd data sequence estimation and the actualsgaies
are often very short, or even incomplete. Bayesi&gtor autoregression model uses a simple methagab with
these constraints, its principle is when the patarseare determined in one value(such as zero), #re
approaching to this orientation instead of lockdedermined value. As long as the necessary dafgostso this
method can get more accurate estimates. Bayesiaideos the parameters in equation (1) as randaiablas,

which have a prior distribution7( A, Z) The prior distribution is thought as containingreorelated information

that forecasters got before they predicted. If laékhis kind of information, we believe that theegist some
indeterminate (or diffusion or not significant) qridistribution. The prior distribution is the begind premise of
Bayesian statistical inference method and the disou is divided into non informative prior diswitions and the
conjugate prior distribution. This paper uses thetrix -Wishart distribution as conjugated prior tdisution to

study and discuss the results, to discuss the Bia®r autoregressive model including equation esponding
relationship and inference for model orders.

2.3 Forecasting The basic thought of Bayesianstitat lies in the human experience informationttas known
conditions, according to the practical model foediction, on the one hand, unexpected events caffbetively
overcome in the traditional statistical, on theesthand, it can use the relevant economic datag¢ocome the data
too little, so as to improve the economic foredd& must first understand several distribution dgnsuch as
density of matrix normal distribution, density ofatrix t distribution Tm, density of Wishart distdtion and
consider the following r dimensional P order autoessive model:

Yt)=gqYt-D+.+@Yt-p)tet) (5)
Suppose (1), t=0,%1,... is random error vector with r dimensiomdl (O, W —1) Given the observation
vector Y O ,...., Y (M , write Si=(Y @ ,..., Y (i) ) ,
S (n=D=CY (i+D) ,..., Y (n) ), thenS (n— P concerning the conditional likelihood function
ofSp :
e 13 P . P .
F (S [Spi W) D‘W oz eXIO(—E YV EO-D2ar =)W E)-D @Y t-i)
t=p+L i=1 i=1
n- 1 .

W[ exp—tr W S~ X9) S py = X)) ®
where

q Y(p)' oY)
p=| |, X= : :

@, Y(n-1)' - Y(n-p)'

Here,® is MX T matrix, M= pr, when nis comparative big to p, we can use appratdrthe exact likelihood
function(6) this paper uses modeling is based on (6) as #ngngt point. Choosing conjugate prior distribution
family: matrix normal distribution -Wishart. Bayasi autoregressive models is the equivalent thevatig multiple
regression problems:

S(n-p=Xp+E E~N(np, r(CO J W2 @2

Prior distribution

(U‘W - Nm,r (IUD_l ’W_l)’
W~W (@-m,A")

(8

2044



YajieWang et al J. Chem. Pharm. Res., 2014, 6(5): 2042-2047

WhereCDI\N says® to W conditions distribution. A Bayesian multivariategression model results is available

immediately, in (5), (6), marginal posterior dibtitions of @ and W , next step predictive distributions for
Y (n+1) are matrix t distribution, Wishart distributionpitivariate t distribution.

(1) Data Through the above analysis and usimyelmethod to predict we look at its predictionligband the
trend of three variable. Data selection of thegeehvariables are the data from July of 2005 toilAqfr2013
monthly. The paper select the import and exporderbalance to replace the current account balarBggnd the
stock price is said with stock market return onigg(RE), the real exchange rate of RMB is showath weal
effective exchange rate (REER).

(2) Forecasting Results The results include tewdgthey are expressed as two parts.

(a) the results in sample The statistical resultsgaren in Table 1 on the prediction accuracy ofyJof 2012 to
April of 2013 according to the recursive method.

(b) the result out of sample The prediction effeatsaf sample depend on the method which aims thessef
forecasting results at one point with the sameatdei This paper obtain the forecast value of 3filf012 to April
of 2013 using the data of July 2005 to June of 2@h# then compared with the actual value. Thenaséid results
are showed in Fig. 1.

Table 1 Forecasting resultsin sample

Variable Step Real value Forecast value Up limit wbdimit Absolute error mean square root

2012.7 7.65142 7.61399 7.61399 7.61399 878.701 0
2012.8 7.62438 7.67149 7.68153 7.66135 781.819 624.6
2012.9 7.64308 7.71845 7.73980 7.69664 662.028 388.5
2012.10 7.63476 7.73542 7.77814 7.69079 455.488 8699.
Stock  2012.11 7.59091 7.93127 8.00572 7.85082 20.8821 1215
Price 2012.12 7.61673 7.50232 7.62437 7.36329 889.471 .2285
2013.1 7.77713 7.86725 7.97215 7.75005 43.0500 6938.
2013.2 7.76878 7.71470 7.84571 7.56390 118.163 7613.
2013.3 7.71272 7.52285 7.68072 7.33529 618.413 3386.
2013.4 7.68612 7.28522 7.49259 7.02330 874.814 1086.
2012.7 1.84687 1.82859 1.82890 1.82827 0.33489 10480
2012.8 1.84687 1.85093 1.85766 1.84415 0.16424 2004
2012.9 1.84055 1.80771 1.81678 1.79857 0.40347 56D5
2012.10 1.83896 1.87869 1.89175 1.86547 0.07498 860M
Escl\ﬂﬁge 2012.11 1.83896 1.82853 1.84242 1.81446 0.21521 870M
Rate 2012.12 1.83737 1.86418 1.88012 1.84798 0.06064 0366
2013.1 1.83737 1.87668 1.89255 1.86056 0.18181 40710
2013.2 1.83577 1.88696 1.90289 1.87078 0.27932 5030
2013.3 1.82777 1.81565 1.83778 1.79822 0.20492 6030
2013.4 1.82730 1.83451 1.85442 1.81356 30.3210 408.0
2012.7 5.53457 4.06851 4.87671 2.65737 136.670 288.7
2012.8 5.57632 4.99111 5.38701 4.32612 148.499 492.4
2012.9 5.61385 5.58242 5.81582 5.28841 153.014 569.8
2012.10 5.77175 4.68731 5.20239 3.56714 21.3390 14%3.
Trade 2012.11 5.28015 4.89181 5.33048 4.09186 88.8047 3433.
Balance 2012.12 5.75637 5.29113 5.60552 4.83001 105.031 35%8.
2013.1 5.65564 6.10826 6.25249 5.93966 271.756 569.7
2013.2 5.01860 4.74514 5.23254 3.75608 30.1750 482.2
2013.3 2.17475 4.61612 5.15915 3.33885 69.4989 123.9
2013.4 5.20180 5.12707 5.48872 5.55489 22.6229 283.4

Fig.1 shows the real value and forecasting valustack market price, the RMB exchange rate andtthde
balance from July 2012 to April 2013. Thickenedchkléine changes in the graphs represent the piedicesults at
different time points. The two dotted lines uppad lower is obtained through the prediction reswhich add and
subtract RMS error t at different time point regpedy, and then they form an error band. If théuatvalue falls
into the standard error band in any unilateral sjdteis considered that this prediction is actewra

By this in sample and out sample predicting methiod, paper got prediction results, which showwat this type
of model can provide accurate prediction for thegof Chinese stock market, the RMB exchangeaatkecurrent
account balance in the short-term, among whichy aecurate prediction of stock prices and the ttzalance trend,
and forecast the trend of the RMB exchange rateetiseerror. We can see that the exchange ratheostock price
impact on trade balance is not the only and thet eritical factors.
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(1) stock price (20 RMB real exchangerate (3)trade balance

Fig1l Real valueof threevariblesand their forecasts

3. Impulseresponse analysis

In the VAR system, all variables are treated agadous variables which are symmetrically into masiestimated
equation, and can avoid the problems of omittedabpées. Because the economic meaning obtained fhentest
results is difficult to analyze directly using tMAR model, it is often using impulse response fiorct(Impulse
Response Function, IRF) to analyses[10]. Impulspaorse analysis reflected that adding one impuliséhé

disturbance shows the impact on the current vahe fature value of endogenous variable. Koop et18P6)

presented improved response function method (Gknedlaimpulse Response Function, GIRF) to carrytiom
analysis, the decomposition of the does not relysequential relationship of the all variables iWVAR system,
which improves the stability and reliability of tlestimation results. This paper investigates oardstrd deviation
of return on equity, RMB real exchange rate anddbesumer impact on the current account and thardin
impact Using this the impulse response function.

3.1Choice of variables and Data

As for variable selection, this paper mainly anes/s¢hree variables about Exchange rate, stock spdce the
current account balance based on above Bayesianagss. In the following analysis, in order to emtm the
robustness of the test, this paper surveys with veugables about the consumer price index (CPB, lével of
consumption (CONSUM) , and further investigate iotpaf the wealth effect of the financial market current
account. The data is from the July of 2005 to Ddmemof 2013. All variables are using monthly dathe data of
real effective exchange rate of RMB (REER) is friva Bank for International Settlements, other redatlata is
from the National Bureau of Statistics. In ordere¢ducing heteroscedasticity, all data were log@ssing.

3.2 Impulse response analysis

The testing results of impulse response functioongily depend on of the hypothesis that the ereator satisfies
the white noise sequence vector, we first do statip test for time series variables, and then tnothe different
variables, such as the real exchange rate, returaqoity, the level of consumption, the price leubis paper
imposes a standard error on trade balance, andladie investigates its different impulse response

Response of TB to Generalized One Response of TB to Generalized One
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Fig 2 Impulseresponse of Trade of Balance
Figure 2 shows that the response of trade balamcestdual fluctuations of consumption, real effeztexchange

rate, inflation rate and the stock returns.Firstabf it is can be seen that from the one standemitl impact of
consumption, the trade balance has been from pesittsponse to negative, and positive reactionhretsc
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maximum value in the second period. In the 2-6qukwill emerge strong or weak small fluctuation)at, after
sixth period, the reaction is stable and close.t8drond, there is a positive response for thekshfsom the real
effective exchange rate in 1-3 period, After thedthperiod it gradually turn to negative responsded till the

seventh period the reaction is close to 0. It aasden that the impact of real effective exchaatgeftuctuations on
trade balance is more complex, which In differeatigds there have different effects. But in genepalsitive

reaction is greater than the negative one, thdipeseaction is up to the maximum in the secondogeThe trade
balance response for the impact from inflation eatd stock returns are basically showing positfie reaction to
the inflation rate is experienced larger, persisfositive until 3rd period and then decreaseddigpio near O.
However, the response to equity return rate hdsicugtion change until the sixth period it is redd to 0. In
contrast, the trade balance response to each laimapact, such as consumption and inflate rateywsapparently
larger, than those such as real effective exchaatge and stock price. The largest positive reactibthe real
effective exchange rate and stock price is equal.

CONCLUSION

This paper theoretically analyses conduction payhefaexchange rate and stock price and the cumeobunt.
First, using the Bayesian estimation method to iptete trade balance, the stock price and RMB argk rate, it
was concluded that there exists a certain relatipnamong the three variables , and forecastingréved of the
trade balance and the stock price is very accutate,prediction of exchange rate is relatively .law the
subsequent analysis of pulse response, the consumgotd the inflation rate of two intermediate abtes are
introduced in the paper. And we find that consupmptihave the more larger role the formation of Trhdiance
surplus of China than other factors such as RMBamge rate and stock price. The effect of exchaatgeto the
trade balance are hysteretic.While the stock markéhe trade balance surplus contribution is hefaus.
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