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Abstract

This research investigates the long-run dynamic linkdsgtween the corporate failures in Malaysia ancctesle
macroeconomic variables by employing the Autoregred3istributed Lag (ARDL) bound test, a robust and recent
time series technique which is applicable irrespectivetafther the regressors are 1(0) or I(1). Corpordteréa
rate is the ex-ante variable in a linear functiordetawith five explanatory macroeconomic variables. duinmy
variable to decipher the corporate failure rates dutireggAsian financial crisis was also included. Thsults
show that corporate failure rates in Malaysia agaificantly and positively associated with the averagédite rate,
inflation rate and, gross domestic product (GDP) él¢img-run.

Keywords: Corporate failures, Macroeconomic, Bound test
1. Introduction

Over the past four decades, economics and finance reseah@ave shown consistent effort to investigateduses

of corporate failures. Initial studies tend to conceatom analyzing company ratios in order to discrimirfaled
firms from non-failed firms. Beaver (1966) started loff performing univariate analysis on 30 selected financial
ratios, and found that cash flow to total debt ratithésbest single ratio predictor for corporate failures

Since then, other researchers have refined the dwlthgies thus resulted in the multi-discriminant analysiDAY
(Altman, 1968; Taffler, 1983), logit regression techniques g@hl 1980), and multi-logit models (Keasey & Short,
1990). In addition to improving the statistical methodsent works have extended this area of study to the
definitions of bankruptcy (Gilbert et al., 1990; Postehal., 1994) and cover a variety of explanatory variables.
Researchers have also incorporated non-financial Vesianch as management behaviors, age of company and
number of directors (Keasey & Watson, 1987), qualified opiniothe auditors (Hopwood et al., 1989; Flagg et al.,
1991) and funds flow measures (Gentry et al., 1987) in order dodiin the causes of corporate failure. In
Malaysia, similar studies have been carried out by Shamsta (2001); Zulkarnain et al. (2001); Mohamed et al.
(2001); and Abdullah and Ahmad (2005). Shamsher et al. (2001) foahliquidity, profitability and cash flows

of the failed firms showed a gradual deterioration, evtfile leverage of the companies showed a gradual increased.
Zulkarnain et al. (2001) focused their study on Malaysian indlisteéctor companies. By using stepwise
multi-discriminant analysis, the findings show thatith@del accurately and significantly classified 91.1 pdraed

89.3 percent of the failed and non-failed companies ragglsct In addition, Mohamed et al. (2001) conducted a
study by incorporating logistic regression techniques to predigiorate failures. Abdullah and Ahmad’s (2005)
study was concerned with the comparison of the logistigession analysis and multi-discriminant analysis by
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using Malaysian corporate failure as a sample, andftheyd that logistic regression techniques were superior to
multi-discriminant analysis.

All of these studies concentrated on cross-sectionalysis; therefore they did not take into account thaahc
changes in the variables of interest over time. Furtbee, the construction of these models centered on
microeconomic analysis, therefore they disregard thmotitant general macroeconomic framework in which the
companies are operating, and that this may significantlyanfie the companies’ financial health (Liu, 2004).

Many studies have incorporated macroeconomic variahles as interest rate (Desai & Montes, 1982; Hudson,
1986; Turner et al., 1992; Liu & Wilson, 2002), profit (Huds®886; Turner et al., 1992; Cuthbertson & Hudson,
1996), growth of money stock (Desai & Montes, 1982), irdtat{Wadhwani, 1986), exchange rate (Goudie &
Meeks, 1991), income gearing (Cuthbertson & Hudson, 1996 )egisldtion (Liu & Wilson, 2002). Although these
studies utilized dynamic models to investigate the canfsesrporate failures, they are restricted to the rijgson

of the short-run relationships among the variables.eréfore, it is quite difficult to separately interptee
long-run and short-run behaviors of corporate failimgglations to macroeconomic activities (Liu, 2004).

To overcome the limitations and shortcomings of thatselies, Liu (2004) examined the long-run relationship
between corporate failures and macroeconomic vasahlthe equilibrium while incorporating short-run dynanic
The researcher’s main objectives were to explore therrdigtants of UK corporate failures and also to iderttify
potential policy variable, which can then be adopted byrébevant policymakers to reduce the incidence of
corporate failures. Overall, the econometric resslitsv that corporate failure rates are responsivied@thanges in
the nominal interest rates, price level, real cradit @orporate birth rates over the sample period.

Despite a persistently low inflation rate and an aveag®aial economic growth of 5.5 percent, corporateriilu
rates in Malaysia fluctuated substantially over the peribd991Q1 to 2005Q2, although there was a small
fluctuation from 1991Q1 to 1997Q2 (see Figure 1). However, dhgorate failure rate increased dramatically
after that and maintained the high fluctuation. This cdaddattributed to the Asian financial crisis in 1997.
Furthermore, the increase in the failure rate wasegkated by the mismatch between the substantial inoterime

the number of insolvent companies against the deciedlse total number of registered companies. In addifan,

the period 1997Q2 until 2005Q2, the high fluctuation of the catpofailure rates was reflected mainly by a
substantial increase in the total number of insoleampanies. To understand the reason behind this tremendous
change, this paper examines the macroeconomic facttrsnty influence and cointegrate with the variability of
corporate failure rates. (See Figure 1)

This study is based mainly on Liu and Wilson (2002) and RQ04), whereby it is designed to investigate the
macroeconomic determinants of corporate failures in ydaa Specifically, the objective of this study is t@ us
the Autoregressive Distributed Lag (ARDL thereafter)deling approach in examining several macroeconomic
variables selected from prior studies that are hysitbd to determine corporate failures in Malaysia.

We expect this research to be of interest to both diahacademicians and practitioners. The findincghefgtudy
is expected to assist policymakers understand the shoanditong-run behaviors of corporate failure ratefamas
the macroeconomic variables are concerned. For @ramwill answer questions such as: “Do high interast-
regimes consistently cause more corporate failures®is, in turn, may shed some light into the effectiesnef
our monetary policy. Furthermore, the analysis of stirat breaks (if any) will reveal if certain incidenfsuch as
the 1997 Asian financial crisis) have any significaneriol either mitigating or exacerbating the overall lenfe
corporate failures.

We employ quarterly data over the period 1991:1 to 2005:4 by ushopust and recently developed ARDL
cointegration method which is applicable whether tigeassors are 1(1) or 1(0). This paper is organized asvisll
Section 2 reports the data and the ARDL cointegratiomadetogy. The empirical results are presented in Section
3, and Section 4 concludes the paper.

2. Data and Methodology
2.1 Data

Over the past decade or so, several efforts have beee to ferret out the possible factors that may inflae
firms’ performance. Competition in the global capstaéconomy becomes stiffer and it poses huge riskas.f
Based on previous studies, there is an abundant amoditdrafure which has attempted to determine the factors
that may influence corporate failures. However, moshefstudies focused only on the micro point of view ron fi
level analysis. To the best of our knowledge, theneoistudy in Malaysia which presents the macroeconomic
explanations of corporate failures and at the sameitic@porates the ARDL methodology, a robust and recent
time series cointegration technique. Therefore, in thipircal study, a linear function model is estimated by
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employing ARDL methodology to determine the long-run dyitalinkages between the macroeconomics variables
and the corporate failures. In addition, a dummy variabthe 1997 Asian Financial Crisis has been included in the
model to represent the unstable condition period duriagtisis.

The hypothesis of this study is to test whether trparate failure in Malaysia could be explained by the mare

of macroeconomic variables that consist of credit diqyicondition, inflation, income and competition. In this
study domestic credit represents credit liquidity ands&imomestic Product (GDP) has been chosen as a proxy of
income as well as economic growth conditiorMalaysia. Consumer Price Index (CBignifies purchasing power

by the consumers and the uncertainty in the cost of Worgois represented by the average lending rate.
Furthermore, corporate birth rate could represent the diiapethat occurs among the firms to achieve the
ultimate goal (profit) in the market.

In this study, a linear function model is estimated byleging explanatory variables to determine the long-run
dynamic linkages.

Corporate failure =f (Credit liquidity, Uncertainty,ncome, Competition, Asian Financial Crisis)

Ln (CFR t)=050+,[31Ln(DCR )t+IB2Ln(ALR )t+ﬂ3Ln (CPI ), +
IB4Ln (GDP )t+IB5Ln (CBR )+IB6(Dummy )+ e,

where CFR is the natural log of corporate failure;rB€R is the natural log of domestic credit aggregateR Ad

the natural log of average lending rate; CPI is therahtag of consumer pricing index; GDP is the naturaldbg
real gross domestic product; CBR is the natural log opaate birth rate; and Dummy represents the Asian
Financial Crisis, which started in 1997:Q3 and continued U88B:Q3 when the recovery process is suggested to
have begun. It is still questionable when the financialscwas over, or even whether it really has ended.

However, according to a study on exchange rate volatilitidmyai and Shinji (2001), the values of East Asian
currencies began to show relative stability from Nowenml998, which indicates the end of the East Asian tlirmoi

The parameter ofx  is the intercept anfdly, A1, 82, 3. f4. Bs. Be are coefficients of the variable, is the

error term. The data span used in this study is from 1991:Q00%:Q4. Data were collected fromternational
Financial StatisticdData Stream published by International Monetary FundFjidhdThomsorData Stream. Since
the observations are on a quarterly basis, we chagseof 4 to represent the maximum order of the laghen
ARDL model.

2.2 Econometric Model

The ARDL bound test (Pesaran et al., 2001) is being emplfyyecointegration analysis since it can be applied
irrespective of whether the regressors are purely pi@ely 1(1), or mutually cointegrated. Moreover, thides of
integration of the underlying regressors is not reglito be ascertained prior to testing the existerfice level
relationship between two variables (Pesaran e2@0]1). Moreover, the bounds testing procedure (Pesaran et al.,
2001) employed in this study is robust for a small sample gRalyichis, 1999; Mah, 2000; Tang & Nair, 2002)
and is possible even when the explanatory variables mgegenous (Alam & Quazi, 2003). The ARDL
cointegration test assumed that only one long-runioektip exists between the dependent variable and the
exogenous variables (Pesaran et al., 2001). FollowingdPestal. (2001), the ARDL model can be presented as
below:

k

¢(L:p)YI=Z_ ﬂi(qui)Xit+5th+lut
where
g(L,p)=1-¢,L -¢p,L2 - .. ¢ LP

Bi(L,ai) =1- Bl - Bipl2. - Big L% i =12, k.

L is a lag operator ofLy, =y, ,, and w, is a sx1 vector of deterministic variables, such as the intertept,

seasonal dummies, time trends or exogenous variabledixgtl lags. All possible values of p =0, 1, 2,....m; i =
1, 2,...,k with a total of(m+1)**. ARDL models can be estimated by using the Ordinargti 8quare (OLS). The

long-run coefficients for the response ¢f to a unit change inX; are estimated by:
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ﬁi(l,inj Bio+ B+ o + B
";(1’” 1- ¢, - ¢, - 4,

where pand g,i=1, 2, ..., k are the estimated valuespf and ¢, i = 1, 2, ...,k. The related unrestricted error
correction model is given by:

k ) p-1 . k §-1 .
Ayt = _¢ (1’ p) ECt—l + Z ﬂioAXit +06 AWt - Z ¢j Ayt—j - Z z lBijAXi,t—j + Ay where
i=1 j=1 i=1 j=1
k -~ oo
EC, =y, - 0%, — ¥ 'w,
i=1
Basically, the bound test developed by Pesarah €G01) is the Wald test (F-statistic versiorttod bound testing
approaches) for the lagged level variables in ifpet+hand side of unrestricted error correction siedThat is, we
test the null hypothesis of non-cointegrating iseta{Ho: 6,= 6,= 6;=...= dn = 0) by performing a joint significance
test on the lagged level variables. The asymptaistribution of the F-statistic is non-standard endhe null
hypothesis of no cointegrating relation between ¢kamined variables, irrespective of whether thelanatory
variables are purely I(0) or 1(1).

Under the conventionally used level of significasoeh as 10 percent, 5 percent and 1 perceng #tttistic from
the Wald test falls outside the critical boundsueaflower and upper values), a conclusive inferarare be made
without considering the order of integration of #aglanatory variables. If the F-statistic excettasupper critical
bound, then the null hypothesis of no cointegratialgtion can be rejected. If the test statistiest@istic) falls
below the lower critical bound, we cannot rejea thll of non- cointegration. In the case of thet&istic falling
between the upper and lower bounds, a conclusfeeeimce cannot be made. Here, the order of integriid) for
the explanatory variables must be known beforecamglusion can be drawn (Pesaran et al., 2001).

The second stage of ARDL approach is to estimaedefficients of the long-run cointegrating redaship and the
corresponding Error Correction Model (ECM). Sirtbe data are quarterly, we choose four for the mari
order of the lags in ARDL model. A specificationusfrestricted error correction version of the ARBIgiven by:

4 4
ALn (CFR ), = ¢y ,+ 2, @, ALn (CFR ),; + >, b;ALn (DCR ), +
i=1 i=1
4
c,ALn (ALR )., + >, d;ALn (CPI ), + > eALn(GDP ) , +

1 i=1 i=1

z f,ALn (CBR ), ; + §,Ln(CFR ), , + §,Ln(DCR ), , + §.,Ln (ALR ), , +

i=1
Oo.w(CPl )+ ,Ln(GDP ), +H,Ln(CBR )., +aDummy + g,

The lagged error correction term {ederived from the Error Correction Model (ECM)as important element in
the dynamic of cointegrated system as it allowsafdjustment back to the long-term equilibrium rielaship given
a deviation in the last quarter.

3. Results and Discussion

Table 1 show that the computed F-statistics vafug @03 exceeds the critical bound (2.476 — 3.646) percent
significance level when the lag order of 4 is imgEhsThis implies that the null hypothesis of nontegrating
long-run relationship can be rejected. Thus, threselts reveal the existence of a long-run relatigm between
macroeconomic variables and corporate failures mlaybia. The error correction model representatomnthe
ARDL model is selected using the AIC.

Table 2 provides the estimates of the ARDL long-caefficient for the model; and results of the restied optimal
ARDL model based on the AIC are reported in Tahl®f3the three macroeconomics variables, the aedegding

rate and gross domestic product are found to bisttally significant at 10 percent critical legelith the expected
signs, while the rate of inflation is significant & percent. The result implies that any movemarthe average
lending rate, gross domestic product and the raieflation are found to be cointegrated or co-nmayiwith the

changes in corporate failure rates. Furthermore,results also revealed that the recent Asian EiaarCrisis

makes a significant contribution to the corporaitufe rates in Malaysia.

S
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Gross domestic product (GDP) significantly influedcthe corporate failure rates in a negative dwectThe
opposite relationship between GDP and corporaberés can be explained as follows: the increasibdP Gdicates
the higher profitability of the firms in the econgmith the assumption afeterisparibus which in turn lowers the
rate of corporate failures. As expected, an in@aeashe average lending rate increased the nundfersrporate
failure since it contributed to the higher cosbofrowing which indirectly affected the company®fitability (Liu,
2004). Higher cost of borrowing may lower the degoéprofitability of the company and thus putritder financial
pressure which consequently may increase the plitysdd the company going into bankruptcy. Thedings also
demonstrate that an increase in the rate of ioflawill cause a rise in the corporate failures im model. One
plausible reason for this relationship is thatttesinflation rate is increasing, the purchasingvgrois decreasing.
Hence, the ability of the consumers to buy goodsevices that are supplied by the company is miagiand it
may give negative impact to the company’s reversmeal as to the total turnover.  (See Table 1 Ealdle 2)

The error correction term estimated at -0.646 (0i80statistically significant and has the correimn, making
certain that the long-run equilibrium is attainabléhus, ECT,_, coefficient of -0.646 suggests that corporate
failure rate is adjusting rapidly to the changeghia explanatory variables before reaching its ldmitim. The
regression for the underlying ARDL equation fitsywerell with RR= 85% and passes the diagnostic tests against the
serial correlation, non-normality errors and fuaetl form misspecification of the model (Table 4Nevertheless,

it failed the heteroscedasticity test at 5 peréerdl. According to Shrestha and Chowdhury (2068B)ce the ARDL
equation is potentially of mixed order of integoatj i.e. 1(0) and I(1), it is natural to detectdrescedasticity. (See
Table 3 and Table 4)

4. Concluding Remarks

Initial studies on determinants of corporate fakitend to investigate this behavior from the mgomt of view.
Therefore, this paper is believed to be the fitgtlg on the corporate failures for the case of sk from the
macro standpoint. In this study, we employ a robmnst recent time series cointegration ARDL mettwdetermine
the long-run dynamic linkages between the macromoics variables and the corporate failures. Theéogeof
analysis is from 1991Q1 to 2005Q4. The results afnlol test reveal a long-run relationship betweeerage
lending rate and inflation rate with the corporfatidure in Malaysia. These findings have importamplications
for the efficient conduct of monetary policy managat with regard to the survival of the firms imdncially
distressed and financially driven business cycles.

Acting as one of the monetary policy’'s mechanismggrest rate is used by the Central Bank to corttre
fluctuation in the economy. Base lending ré®:R), which is set by the Central Bank, is a benark for the
commercial banks and financial institutions to deiaee their lending and saving rates, after takimg account
their profit margin.

It is noted that any movement in the lending ratéhie commercial banks and financial institutions leased on the
BLR. Since any movement in lending rate by comna¢rbanks and financial institutions is associatath w
corporate failure, it is suggested that the Ce8eaik should take into consideration this positisationship before
deciding to increase the BLR. In addition, commadrbanks and financial institutions should alsacaetious when
fixing their margin. If the margin is too high,ténds to increase the lending rate and consequeatyyincrease the
possibility of a company incurring higher cost afrtowing, and it will increase the probability dfe company
defaulting on its debt repayment. Eventually,iit increase the Non Performing Loan (NPL) heldtbg banks.
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Figure 1. Malaysia’'s corporate failure rates
Table 1. F-Statistics for testing the existenclof-run relationship

Lag Order 2 3 4 5
Computed F-Statistic 3.391 2.569 4.903* 1.858 1.6226
Critical Values at 5 percent leve

Lower; upper
2.476; 3.646

The critical values are taken from Pesaran et2801), unrestricted intercept and no trend withreigressors. *
denotes rejecting the null at 5 percent level. fidmge of the critical value at 1 percent and 1@g@rare 3.267 —
4.540 and 2.141 — 3.250 respectively.

Table 2. Estimated long-run coefficients based &aike Information Criterion (AIC)

ARDL (1,1,1,4,1,1,0) selected based on AIC. Depahdariable is corporate failure rates.
Independent Variable Coefficient Standard Error tatiStics
CBR 0.210 1.288 0.163
DCR -3.635 2.669 -1.362
GDP -8.379 4,933 -1.699*
ALR 55.603 31.724 1.753*
CPI 46.569 19.584 2.378*
DUMMY 1.364 0.780 1.748*
INTERCEPT -137.716 67.055 -2.054**

Note: **,* denotes significant at 5 percent andpgEdcent respectively. CBR is the natural log opcoate birth rate;
DCR is the natural log of domestic credit aggreg&eP is the natural log of real gross domesticpobd; ALR is
the natural log of average lending rate; CPI isrthtural log of consumer pricing index; and Dumragresents the
Asian Financial Crisis, starting from 1997:Q3 t®8%3.
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Table 3. Error correction model for the selectedARnodel

ARDL (1,1,1,4,1,1,0) selected based on AIC. Depahdariable is corporate failure rates.
Independent Variable Coefficient Standard Error tatiStics
ACBR -2.863 0.997 -2.873**
ADCR 1.376 1.738 0.792
AGDPR, 7.984 4.206 1.898*
AGDP,; 1.344 3.683 0.365
AGDP., 11.688 3.393 3.445%*
AGDP.3 7.312 3.807 1.921*
AALR, -29.677 30.303 -0.979
ACP -8.318 24.181 -0.344
ADUMMY , 0.881 0.524 1.683*
INTERCEPT -88.972 39.554 -2.249**
Ecm(-1) -0.646 0.132 -4.890**

Note: **,* denotes significant at 5 percent andpgEdcent respectively. CBR is the natural log opcoate birth rate;
DCR is the natural log of domestic credit aggreg&eP is the natural log of real gross domesticpobd; ALR is
the natural log of average lending rate; CPI isrthtural log of consumer pricing index; and Dumragresents the
Asian Financial Crisis, starting from 1997:Q3 t®89%3.

Table 4. ARDL-VECM model diagnostic tests
LM Test Statistics

Serial Correlatiory” (4) = 7.396[0.116]
Functional Formy (1) = 0.258[0.611]

Normality” (2) = 1.283[0.527]
Heteroscedastigify(1) = 3.741[0.053]

10



International Journal of Business and Management March, 080

A Shopping Model in Agent-mediated Electronic Comree

Ziming Zeng & Liyi Zhang
School of Information Management, Wuhan Universihan 430072, China
E-mail: zmzengl1977@yahoo.com.cn
Abstract

As the development of Internet, electronic commeehnology in which agent takes the role of mediism
becoming more and more popular recently. It acaptihow to make use of agent technology to enhtimece
automation and efficiency of shopping in the In&drand businessman’s selling process. Howevery®diast
generation shopping agent systems are limited tgpening product usually on price instead of thelt fange of
attribute and don't reflect the customer’s actuatchase preference. For these limitations, we E®E new
shopping model for electronic commerce based omageet technology and elaborate how to analyzedasigin the
agent system. Based on the agent technology, théioation of a multi-attribute evaluation model gméference
evaluation model is presented. Finally, an expentaeprototype system for car shopping on IBM’s étglis
developed for demonstrating the proposed shoppimdehabove.

Keywords: Agent, Electronic commerce, Multi-attribute evalaat Preference evaluation
1. Introduction

There are more and more electronic commerce wesbsith the development of the Internet and it it easy for
the customers to select the most desirable prodlietsefore, it is inevitable for us to compare shepping pattern
and develop the shopping websites. Through a shgppebsite, a customer can search for his or herdsting
products and select the suitable one in the Interne

Agent-based systems technology have provided fatgaiting applications for electronic commercedétent years
(Guttman R.H., 1998, pp. 147-159). because ofribgnfse as a new paradigm for creating softwaredpatates in
environments that are distributed and open, sutcheamternet Currently. So the researches of et commerce
based on agent are expanding for the intelligenceaaitomation of shopping. The purpose of agemintgogy in
the shopping websites is to stand for buyers tochdar suitable products and bargain with the $epp

The main purpose of shopping agent systems is lfp dwestomers to have information retrieval and linfation
comparison in the massive information environmehtth@ Internet. It is responsible to search for shas
information on behalf of customers and select thefepence information that is fit for the demandstloe
customers.

The paper is organized as follows. In section 2 fived give an overview of related work. Then irctsen 3, we
analyze the intelligent shopping system and prooselution about it. Following that, in sectiorwé implement
the shopping model based on multi-agent and irn@e&, we develop an experiment prototype SysteniBd's
Aglets. Finally, we present the conclusions in isec6.

2. Related Work

Agents are intelligent software entities that pess¢he properties of autonomy, social ability, tiedy,
pro-activeness and even mobility that mean theyaddle to migrate across different executions in Ititernet
(Wooldridge and Jennings, 1994). Recently, ageritrtelogy has been applied to various applicatidredextronic
commerce (EC), such as information searching disasirig, electronic marketplace, bargaining anel,eb reduce
the cost of transaction and promote enormous ecianoamefits.

The SICS MarketSpace (Eriksson, 1998, pp. 41-58jopme was developed in Intelligent Systems Lakedsh
Institute of Computer Science using Java. And fitststs of a personal assistant allowing the usdesaribe his or
her interests. Two agents augmented web shopmouides a directory service that allows user amdise agents to
register interests and find agents with matchinerasts.

AuctionBot (Wurman, 1998, pp. 301-308) is generatppse internet auction server at University of hiljan
where users create new auctions to buy producthbgsing from a selection of auction types and if§peg its
parameters. And a buyer can bid with a seller atiocgrto the bilateral distributive negotiation motls of the
created auction. In a typical scenario, a selleuldidbid a reservation price after creating an amctand let
AuctionBot manage and enforce a buyer bidding attogrto the auction protocols and parameters.

11
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Magnet (Steinmetz, 1998, pp. 105-125) was develdgyedniversity of Minnesota. The goal of the Magpebject
was to develop a semantic model for the integratibrplanning, contracting, scheduling, and executio an
agent-mediated market domain.

However, these shopping agent systems are limotedrhparing products usually on price instead eirtfull range
of attributes. Since the criteria for evaluatingpquicts has several attributes, Multi-attribute sieci-making is
required for the intelligent shopping systems.

3. The Analysis of Intelligent Shopping System
3.1 Relevant Problem

The main purpose in the paper is to design anliggelt shopping system and help a customer to kédarchis or
her interesting products in the Internet. In thstewy, agents will search for the massive shoppifayration in
real time and select the suitable product automiffibased on the customer’s preference on befitifeocustomer.

The problems that intelligent shopping system sdlive include:

(1) How to search for the suitable products autarally in the Internet; and build a decision-makimgdel to
calculate the evaluation result of each product.

(2) How to improve the candidate product and negetwith the suppliers until the customer obtaimes desirable
product.

(3) How to study and imitate the customer’s indixatl purchase preference automatically from the ipusv
shopping records of the customer.

3.2 Solution

In order to solve the problem above, the combimaid a multi-attribute evaluation model and prefiee
evaluation model is presented in this paper (Wd8®6). The shopping process is listed as follovward its
workflow is shown in figure 1.

(1) First, intelligent agent system performs seagitask, and it can be implemented in detail bgraup of
Purchase Agent that search for the quotationsaufymts from the suppliers distributed in the Ingtrn

(2) After receiving the quotations of products freime suppliers, intelligent agent system compuhesutility value
of each product based on the multi-attribute denishaking model and selects the product that has utibity
value as the candidate product.

(3) Then intelligent agent system submits the dadatdi product to the customer. If the customertisfaatory to the
candidate product, go to step (6).

(4) If the customer is still not satisfactory teetbandidate product, the intelligent agent systdthaequire the
buyer’s individual preference storing in the prefeze knowledge database at once and perform tlergmee
analyzing.

(5) The intelligent agent system asks for a furtipestation of the candidate product from its sugpdind improves
the quotation, then goes to step (3).

(6) The intelligent agent system stands for thdamer to carry out the electronic transaction, #red process of
shopping is completed.

4. Implementation Model of the Shopping Based on Multagent

In the intelligent agent system, the concept ofzomtal hierarchy is introduced in the paper. lam&that the whole
system consists of the following agents interactimith each other. They are Interface Agent, Seakgent,
Purchase Agent, Evaluation Agent and PreferencentAgédese agents cooperate with each other and thake
whole system works together. The structure of systeshown in Figure 2.

This partition method makes each agent moduleivelgtindependent, promotes the reuse of each agenponent,
and each agent can execute simultaneously, sohbkewerformance of the system can be increasedexample,
when Search Agent receives the quotation of a nesdyst sent from Purchase Agent, Evaluation Agemt c
evaluate the former sent products at the same tithiée Interface Agent is responding the requesh alustomer.
Therefore, the system can perform efficiently.

In fact, multi-agent system originates from thealepment of the distributed artificial intelligendg is the great

advantage of multi-agent systems that cooperate eé@th other and solve the problems in the paredigiputing
pattern. The detailed functions of each agenténsifstem are described as follows.

12
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4.1 Interface Agent

Interface Agent provides a friendly operating ifdee to the customers. It is responsible to exchatige
information with the customers: on the one handedtives the purchase requirements of the custoarat sends
the requirements to the other agents in the systgmoceed, on the other hand, the purchase tbsulbther agents
submit is displayed to the customers through therfimce Agent. So Interface Agent is the interfaeeveen the
customers and the intelligent shopping Agent system

4.2 Search Agent

Search Agent responds the purchase requiremettie ofistomers and it is responsible for the whedgching task
of the products. In order to promote the efficienfgearching, Search Agent creates a group ohl@secAgent and
dispatches each Purchase Agent to search for diesugige in the Internet. These Purchase Agenteie parallel
searching, so Search Agent must manage the rurstétig of all Purchase Agents and coordinate tastkitalition
among them. The process of Search Agent is desciribEigure 3.

4.3 Purchase Agent

When Purchase Agents is created, they will be tlitieal to search for the suppliers distributed enltiternet. After
they find respective supplier, each Purchase Agegbtiates with the supplier and asks for a quaiatibout the
product from supplier. After Purchase Agents get guotations, they return the searching result&valuation
Agent. The process of Purchase Agent is describéuki Figure 4.

4.4 Evaluation Agent

Evaluation Agent is the indispensable part of tHeol& intelligent system. After receiving the quatas of all
products from the suppliers, Evaluation Agent wd#écide which product is the best among all the sitibdh
products. Since the criteria for comparing quotataf products has several attributes such as praality,
reliability, appearance and supplier credit etcltrattribute decision-making method is required éomputing the
utility value of each product. Its mathematical relocan be described:

Considering X ={x,,x,,...x,} as the product set searched in the Intervet{y,,y,,...y,} as the attribute set,
the utility value of product; (1<i<m) about the attributey,a<j<njcan be expressed &g =f,(x;). Therefore,

the evaluation matrix which consists ohxn f; can be expressed as:

fll f12 e fln
f f v f

S I Bl [V @
fm1 fm2 fmn

For easy mutual reference to the attributes thak hdifferent dimensions, the evaluation matrix dtiohbe
normalized and can be followed by:

‘ f
flo— 0 (2)

1] m

> ()2

i=1
After normalizing the evaluation matrixz=(f;) mn is figured out andfij' is limited in [01]. Evaluation Agent
calculates the utility value of each produgte X = (x;,x,,...X,,) based on the equation (3):

n
U(Xi) =z(l)jfii (3)
j=1
In the equation (3),U(x;) is the utility value of the produck; 1<i< I o [01] is the weight of the attribute
ji<j<n), and Zn:‘”i -1
j=1
After calculating the utility value of all the procts, Evaluation Agent will select the product thas the max utility

13
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value as the candidate product. The candidate ptodan be expressed ag ={x; |£na>{u(xi)]}. Finally,
<I<m

Evaluation Agent submits the candidate producth® tustomer through Interface Agent. All the cormaut
processes are carried out by Evaluation Agent aatioally. The process of Evaluation Agent is ddsexliin Figure
5.

4.5 Preference Agent

If the customer is still not satisfactory to thendalate product, Preference Agent will acquire tustomer’s
individual preference from the preference knowledigdabase at once and perform the preference amglyz
Because the inference and analyze of PreferencatAgdased on the rules, relevant rules must dredtin the
preference knowledge database. Here we illustateesules as examples:

R,: If (attribute y; is more preferential than) when a buyer asking for a new quotation
Then §; is improved first).

R,: If (reference quotation s, ) and (the concession of supplier is x)

Then (concession of buyer is y)
R,: If (the preference is determined) AND (the quatatis modified)

Then If (the buyer and supplier are teatisfied with the quotation)

Then negotiation is terminated vétitcess

Else asking for a further quotation.

The rule r, indicates the rule of attribute preference of ¢thstomer when he or she modifies the quotatiomef t
candidate productr, is the rule about the negotiation strategy: a geatation must be superior to the reference
quotation and when the concession of supplier thexconcession of the buyer can be y accordinglyis the rule
about negotiation control.

Preference Agent will modify the quotation of thandidate product according to the customer’s imidial
preference and obtain a more satisfactory quotaftonthe customer. In the whole process of the phmap
Preference Agent will study and imitate the custosmdividual preference automatically from therghasing
behavior of the customer and store it in the pezfee knowledge database after the shopping praxesspleted
with success.

5. The Experiment about the System

We utilize IBM’s Aglet to develop a website for calnopping. IBM’s Aglet is a Java-based tool for @eping

mobile agents (Aglets,. 2002). It includes the AdiPI, documentation, sample aglets, and Tahitttagkrver. The
Aglet API, created and operated aglets, is a Jagkgge consisting of classes and interfaces. Téie hmctionality
and runtime properties of aglets are Aglet, Aglexiyrand AgletContext classes. The Aglet class dsfithe
fundamental methods to control the mobility and tf/cle of an aglet. The AgletContext class praowitfe runtime
environment for aglets with the Tahiti server. etProxy class provides a common way of the adfigirovides

location transparency and acts as a shield oljettprotects an aglet from direct access by othadicious aglet.
All communication with other aglets must occur tighb this interface.

In the experimental work, we create four Aglet sesv One stands for the agent server of the shgppébsite in

order to simulate the processes of electronic shgpghe other three stands for the suppliers. feidiillustrates
the experimental architecture. In Figure 6, Sevés the web server of shopping website, the sepplare located
at server B, server C, and server D. Server A,eseéBvand server C are located on the same local+agtwork,

while Server D is located in the different remogtwork.

In the shopping Server A, a customer can set theadd of purchasing, including price, brand, qualigfiability
and supplier credit etc. The agent system of tloping website will search for the suitable suppli@ccording the
demands. After receiving the quotations of differears from the suppliers, the agent system wiilizet
multi-attribute evaluation model to select the massirable car for the customer. Then, the agestesyis able to
study and simulate the customer’s preference autoalig and modify the quotation of the candidatequct until
the quotation is satisfactory to the customer.

In the intelligent agent system, Purchase Agetnsobile aglet, while other agents are stationgtgta including
Interface Agent, Search Agent, Evaluation Agent &neference Agent. In the experiment, the rourm-tirme
associated with Purchase Agents traversing thenletédetween Aglet servers is measured. When ehBsecAgent
is created and dispatched on a round-trip betwdmpi@ng Server A and some Supplier Server (eiteeves B,
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server C or Server D), it registers timestampsesponding to its departure from Server A and teitissequent
return. The average round trip tirrt(;vg can be computed as

tavg = (z t(a)i - t(d)i )/n (4)
i=1

In the equation (4), i is for the ith trial rurt@); is the timestamp registered by Purchase Agefure departing
from Shopping Server Aj(d), is the timestamp computed by Purchase Agent imabelgli upon returning to
Shopping Server A; n is the number of trial runsdmay Purchase Agent between the same pair ofrservethe
experiment, the number of trial runs is n = 100arle Agent creates three Purchase Agents and cisgsatach
Purchase Agent to search for its respective supiplihe Internet simultaneously.

As expected,t,,qfor Supplier Server B is least (123 ms) on the esdatal-area network and,,4for Supplier
Server D is most (864 ms) because D is locatedardifferent remote network from Shopping Server A.

6. Conclusion

To enhance the automation of shopping in the leteamd help the customers to purchase the desipabtiicts
from the websites quickly, a shopping model forcttmnic commerce based on agent technology is edignd
implemented in this paper. In the intelligent ageystem, we have utilized the multi-attribute easibn model and
preference evaluation model to select the mostlsigitproduct for the customers. And we also developar

shopping website on Aglet platform as an applicatexample for the proposed intelligent agent systéhe

experimental results show that the system perforefigdently and effectively. This paper has dowes available
attempts in the intelligent electronic commercddBe Future research of this work will include htavstudy and
imitate the customer’s individual preference mattvaly and introducing the negotiation mechanisnPurchase
Agent.
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Figure 1. the combination model of a multi-attridout
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Figure 2. The structure of intelligent agent system
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/Iclass for Search Agent

import com.ibm.aglet. *;

public class Search Agent extends Agelet {
public void onCreation(Object init) {
create the operative window;

public void createPurchaseAgent(){
create a group of Purchase Agents;

public void dispatchPurchaseAgent() {
dispatch Purchase Agents to find the suppliers;
send the proxy of all Purchase Agents to each
dispatched Purchase Agent;

public void sendCommand(String command) {
send the command message to each Purchase Agent;

3
public Boolean handleMessage(Message msg){
if Purchase Agents send the current status
record and show the status;
if Purchase Agents send supplier's quotations of cars
record and show the quotation;

3
3

Figure 3.Implementation for Search Agent

//Class for Purchase Agent
import con ibm agle .*
public class PurchaseAgent extends Agle {
public void onCreatior (Object init){
extract the information of supplier product
from Search Agent

1
s
public boolean onArrival( {
obtain the proxy of supplier agent
modify the current locatior

§
public void run( {
if current location is at the respective side{
ask for contact
if the supplier permit contact{
ask for a quotation about the product
get the quotation
send the searching result to Evaluation Agent
1
5
send the current status to Search Agen
dispose oneself
1
5

1
§
public Boolean handleMessage(Message msg){
if Search Agent send the Suspend command
suspend oneself
if Search Agent send the Resume commanc
resume oneself
if Search Agent send the Stop commanc
dispose oneself

——
——

Figure 4. Implementation for Purchase Agent
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/1Class for the EvaluationAgent
import com ibm aglet.”
public class EvaluationAgent extends Aglet {
public void onCreation(object init) §
initialize oneself using multi-attribute decision model
create the operative window
1

5
public Boolean handleMessage(Message msg) §
if PurchaseAgents send supplier s quotations about products
record and show the quotations
1
5
public void evaluation( §
if all the PurchaseAgents send quotations §
compute utility value of each product
select the product that has max utility value as the
candidate
1
5

1
5
public void sendMessage(Message msg){
send the quotation of the candidate car to InterfaceAgent
1
L
5

Figure 5. Implementation for Evaluation Agent

il ===

Purchase Agent E
dispatched

Purchase Agent L

dispatche Internet

il ===

Shopping Server A

Purchase Agent
dispatchec

Figure 6. The experimental architecture of thitesys
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Abstract

With the development of IT, Internet has been agblio every field of enterprises’ financial infortioa
management. The computer network and the databelsedogies are the basis of the achievement dRitie The
RTE integrates the financial information of ent&erand utterly reconstruct the business processedwer, it
converts the key part of financial process from smeament to management and provides accurate data f
executives’ decisions of the enterprise.

Keywords: Internet Environment, Real-Time Enterprise, Finahkiformation Integration
1. Introduction

A Real-Time Enterprise (RTE) needs to be a hightggrated enterprise to make the dream of “read"tianreality.
On the whole, it contains four levels of integratidhardware integration, business and applicatidegration,
enterprise interior integration and enterprise maténtegration. To gradually realize and carry athigher level of
enterprise integration, it is essential to makehlhsiness process of the enterprise be fairlyblexin the network
environment and under the dynamically changing daelwmaf the market. That is to say, the RTE canlite to
adjust its business process in real time accoridirige change of situation.

When the business process reengineering, it's irapbto adjust the existing information systemsegnate the raw
data that is accumulated and separated mostly, ifulégrate the multi-application and the multi-ftion, so that
achieving a high degree of integration at differlavels is possible. For 70% of the integratedrimfation in an
enterprise is financial information, the integratif financial information are apparently more irmpat.

In recent years, the theoretical fields have p#iehtions on the enterprises’ financial informatimanagement in
the Internet environment and researches have lmen dlowever, the related deep research is still A¢ present,
the research of the construction of RTE, the irstégn of resource internal and external, and thegimtion of
financial information in the Internet environmeng all in primary stage in our country. And thigppawill research
the enterprises’ financial information reintegratiand put forward an integration model from a ramgle.

2. The concept of RTE

The Gartner Group Enterprise in America defines Rie&e as a kind of enterprises that by using thestat
information can actively avoid the delay in managetnand execute of the crucial business proceshatothe
enterprises can compete with others. The conceRT&f is borrowed from the concept of real-time apien and
time-sharing operation in computer field. It med#mat the enterprises can respond to the clienté$'time request
dynamically and providing productions or service.

In short, RTE is not a kind of technology, it ikiad of business ability, which can solve the ddlagnterprises’
crucial business process, and just by which therprises can improve their efficiency and realize business
value. RTE is a sort of enterprises that take fasponse as the management idea, which integtagefinancial
information of enterprise, and use reasonable datbnmanagement system based on the network teglgnolo
database warehouse technology and a series ofrotit@rn computer technologies.

In the Internet environment, the management andptreonnel in enterprises can be aware of the ditiope
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situation of the enterprises at any time, and caowkthe changing of logistics, capital flow, infaxtion flow,
manpower resource and others in the enterprisesy; @dn react to these changes as soon as pogdauethey can
make full use of enterprises’ resource, adjustriass process in time, and even adjust the strafabg enterprises.
And in key operation process, they can shorterpdrid of business circle and avoid the time laghamagement
and promote the competition advantage of the erseip

3. The character of the RTE's financial information

The character of an enterprise determines the ctearaf the enterprise’s financial information. Nuatter the
traditional enterprise or the RTE, their finandiaflormation have some basic characters, which ara kvith the
financial information, such as the opposition and tinification of reliability and relativity; evidé, dynamicity;
interiority, materiality, confidentiality, standadzdtion and etc. Apart from these traditional cletees, the RTE’s
financial information also have some new charactsrigelow.

3.1 The real-time

Real-rime is a main character that distinguishestime enterprises’ finance from traditional eptéses’ finance.
The accounting measurement of RTE will makes adcaunk from calculate afterwards to real time, wistatic
calculating to dynamic calculating, and makes faiahmanagement realize online management, whitheasily

output every kind of dynamic information that refe managing and financing status. The financiéh dan be
processed in time. Once businesses occurred andcbaéirmed, they will be recorded in correspondedrers and
be put into financial information systems immedigtand then be checked. The business informatem fwe
transmitted into financial information automatiga real time.

3.2 Integration

The integration of information is the foundationtbe RTEs. In generally, the integration of infotioa is the
integration on four levels as mentioned in theadtrction part. In narrow sense, it means that atg ohputted into
systems by one of the personnel in a departmerit bgil stored in appointed database immediately amd b
automatically appeared in all relative notes anmbis, and won't need a second department or drer gtersonnel

to input it again anymore.

Since the management of a RTE will turn into thenagement that focuses on knowledge and informatton,
requires highly integration of enterprises’ infotioa and highly sharing of financial informationsoeirce. The
development of network information technology wilbke this highly integration possible.

Meanwhile, the Internet environment makes finanoe lusiness consistent, and utterly achieves timeiple of
“one source, all shares”. And through this integdatnanagement of network information, enterprisesiotegrate
their financial resource, and increase their coitipptadvantage

3.3 The combination of universal and complication

When the RTEs are in the Internet environment,utsers focus more on the value of intangible assstisfuture
information .In the Internet environment , the eptises’ information of management and administrais all run
by an electrical way, and the object and the pooégnterprises’ management are all digitizedhabmanagement
becomes a calculable activity. As a tool to reflenterprises’ activities, finance can reflect soumeountable
information in traditional finance digitally, so tsreflect the enterprises’ relative activitiesrfr all angles.

The area that RTES' financial information coverdlinle the supply chain which they're in and all tuerency and
non-currency information that the relative systaas offer. The timeline that information coverslinttes historical,
current and future information. That will ensure thformation used for reference and predictiorchEapartment
in enterprises will provide all the information dugh its computer client windows to data warehold$en the

information will be processed into the informatitmat is needed by the users’ .The complication avhputer

systems, the complication of information processimehods and all-around of financial informatiohrakult in the

complication of financial information.

3.4 The unification of unique and sharing

In the Internet environment, the financial inforfoatwill be opened and published more than beférgreat deal
of data is collected directly through enterprigetative systems inside and outside through netwddceover each
department internal and external the enterpriskgyet the information from the web according tahewrization.

As all of the RTES’ information is processed by thterprises’ data warehouse, the computers carrythe
management process from accounting vouchers todiakreports. When a deal happens, the busindascda be
downloaded into financial systems directly. Andaficial information disposing process can be accisimgd by
itself according to operation order. The integmata information makes sharing of information wiglglossible.
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The clients’ get information is not passive butiactClients can select financial information acting to their own
specific needs. And the computers deal with th&csanformation automatically. The sharing of infation
reduces the information time-lag in main businesxgss to the greatest extent and improves theiegfly of
enterprises’ business process.

Yet not all departments have the access to finhimd@mation. The financial information can alse bivided into

different levels of confidentiality. Some informati can be shared commonly; some are only availabrégher

level managers of the enterprise. The RTES' fingrioformation is shareable, that only means REEble to make
this happen. But in practical application, the sitars limited in a certain area. The unique obimmfiation cannot be
neglected. The new features and new technologyl BERletermine that RTES' financial information miiate new
characters to meet the challenge of the interndleaternal transformation of the enterprises. lepto meet the
requirements of these new features, need intetfratenterprises’ financial information all-around.

4. RTESs’ financial information integration model in Internet environment
4.1 Set up of RTES'financial information integration modehalhternet environment

The purpose of integrating RTES' financial inforioatin the Internet environment is to provide thealftime
expense information, marketing information, prodemst information, cash flow information, and etz financial
information users. so as further to provide thé-tie@e profit statement, balance sheet, cash fablet and other all
kinds of financial information for enterprises’ tas to make decisions correctly and in time indi@nging market
economy.

In the Internet environment, integrating the RTHsNcial information must ensure that the inforimatprocess
synchronizes with the business process. And thitudes the real-time of collecting data, the reakt of
maintaining data and the real-time of informatieparting. The real-time property of collecting det#hat we must
record and deal with relative data in accordandb tusiness disposing rules and information disppsilles when
business activities occur; the real-time propeftynaintaining data is that we can change relatixstesn related
reference data in time after enterprise managesitration and business activities change; thetresd-property of
reporting information is that we can provide thfvimation users with the latest enterprises’ maresd status and
administration information at any time with the popt of data collecting and processing .

The RTES’ financial information integrating modelthe Internet environment is shown in Figure 1.

Thus in the Internet environment, the RTES' finahdénformation integrating should adopt a variefyterminal

equipments to collect voice, image, figure, filedastc. directly on the business level, so thattel needs have
direct corresponding terminals. The collected imfation needs to integrate with Client Relation Mgeraent

(CRM), Decision Sustaining System (DSS) and sorheraappliance systems according to business floomREhe

depth of information using and managing, the oagjioroduction plan and OLTP needed to be extendembver

OA, non-paper disposing downwards, to be extendegdUtAP upwards, to be extended broadly to desiging

engineering field. And all the software functionavl corresponding hardware operation platform astvark

communications platform.

4.2 The illustration of RTES’ financial information integration madehe Internet environment

The web-based integration of the RTES' financidbimation is business process-oriented integratifusiness
processing rules will be embedded into systemsrefoee, real-time information processing models baely

needed. That is to say, financial data collectainrage, process and transmission are all reqtoréeé embedded
into business process systems.

EDI automatically transfers business informatioto istandard format between different business dargtons’
computer systems, relatively connects each buspresess such as ordering, production, transporntasales, and
balance, accomplishes wholly digital and automaiidusiness process including transportation, apkiax
departments, so that we can collect financial asrdfinancial information in real time, and exectderocess, and
control rules when businesses occur.

The RTESs’ financial information integration model the Internet environment has three basic basdsbdse,
method-base and model-base. These three basermtpteigta by the middle real-time information psste to
achieve the aim of processing data in real time.

In this model, business event database is usedctwrd basic business information in economic daii When
business events occur, all the original data ipgmy processed into standard coded source-datehwhtords the
individual character and property of business eyeghen is integrated into a business event datehease, but not
some low coupled systems in which data is dispeaseldstored repeated. Business event data warehotsaly
records business affairs in compliance with acdogritroceeding definition, but also records all tlusiness events
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that managers want to plan, control and evaluate,stores all kinds of detailed information of mess activities.
Any authorized client can define and obtain uséfifibrmation through data that stored in businessnedata
warehouse. While, classification, gathering, anldrzing measurement disposals are all belong torrépquiring

output process.

The model-base is used to store all kinds of mothels clients question related, such as specialetspgeneral
models and temporary models that established whasigms are being figured out, such as managenueritot
model, financing decision-making model, investmaeaigcision-making model, enterprise’s economic value
evaluation model, cost analyzing model, profit smalg model and etc. and some math models used in
decision-making of science and technology, econamg,society development

The method-base is used to store information sagpplirocessing and operational control rules, affiereint rules
for the confirmation and measurement (includingoaoting rules and non-accounting rules, accountings are
one of the methods in rules). The method-base @atains some basic math method, statistic metecahomy
math method, predicting method, evaluating methmatimizing method, simulation method, decision-magki
method, invest-output method and etc.

So the accomplishment of network technology andhiege technology can be used to achieve real-tiraedal
information and non-financial information colleatiocentralized storage, processing in-time, corsplesharing
and random visiting. The focus is integration. Thgtthe integration of business processing andrindtion
processing, the integration of financial informati@and non-financial information, and the integnatiof
measurement and management.

5. Conclusion

Once RTESs' financial information integration in tirternet environment is achieved, can offer dathiaformation
to managers in all levels with fastest speed, teknalyze, evaluate and decide enterprises’ fiahsituation and
management situation, innovating financial methaiglyzing financial data in a deeper level, cahaace the
quality of financial decision-making such as inwegtand financing, can build the controlling alyildnd resisting
risks ability. The essence of the RTES' appercegivimd responding in time requires the integratibfinancial

information to be controlled at real time.

The financial real-time controlling means that fio&l personnel use modernized technologies to aeoenpnd
analyze the enterprises’ management activitiesggodn real time, and interfere in enterprises’ aggment by
directing, adjusting, restricting, promoting and.db improve enterprises’ profit and finally ackhéethe ultimate
goal of value adding. The real-time financial cohproblem awaits further study in the future.
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Abstract

The aim of this paper is to examine the effectthefChinese and Hong Kong stock markets on thésl@fdoreign
direct investment into China’s regions, utilisingndmic panel estimation techniques. Using a Tob@'seasure,
the results indicate that the effect is significemitboth the Chinese and Hong Kong stock markmitnegatively
signed, suggesting that FDI into China acts ashatgute for domestic investment. In addition wewhthat the
Arellano-Bovver approach to dynamic panels prodacesnprovement into the modelling of FDI in China.

Keywords: FDI, Tobin’s Q, Dynamic panel, Stock market, ChiHang Kong
1. Introduction

During the last ten years China has had one ofdbtest growing economies in the world, with a esponding
increase in the levels of foreign direct investm@i2l), becoming the second highest recipient of Fthe world.
It is also an illustrative example of a success$fahsition economy, as over recent years a progEsgonomic
liberalisation has been implemented, as China mbwes more market orientated economy with the et
development of the instruments of a market econ@ugh as financial markets and institutions. Thénnaém of
this paper is to evaluate the effect that bothGhinese and Hong Kong stock markets have had errdéating
levels of FDI across the Chinese regions. In agiditiemploy two alternative dynamic panel techngteaccount
for some of the agglomeration effects that areaaagtteristic of FDI in China.

Since 1997, following the return of Hong Kong toi@se rule, China has been able to make use dfdtitional
strength of Hong Kong as one of the world’s leadingncial centres as a contributing factor to ghewth of their
economy. In addition China has sought to developitn domestic stock markets, to further enhaneie étonomy.
As Alfaro et al (2004) have demonstrated, financial markets tavémportant effect on FDI and the extent to
which FDI affects growth and prosperity in the dstieeeconomy.

Since Tobin (1969) there has been an extensive bbogsearch into the relationship between doméastiestment
and the domestic stock market, using Tobin's Q rheblowever there is little consensus on whethés th
relationship holds, using domestic data only. Régaattention has turned to the relationship betw&ebin's Q
and foreign direct investment (FDI), where TobiQsis a measure of the domestic stock market insthece
country of the FDI. Blonigen (1997) finds that thegppanese stock market affects Japanese FDI toSAeadd De
Santiset al (2004) find a positive and significant relatioigstbetween the Euro area stock markets and their
corresponding FDI flows to the United States, a#l a® a significant and positive relationship betwehe US
market index and FDI inflows from the Euro aregh® USA.

Alfaro etal. (2004) have attempted to link a measure otbek market with FDI flows to determine their effe
on economic growth, finding that they had a siguaifit effect on growth, when included as an intépaderm with
various financial market measures, including omteting to stock markets. However they also showmincluded
individually, the stock market measures had argimftant effect on growth. In this study we attdnp build on
the existing literature by the inclusion of bothifdse and Hong Kong measures of Tobin’s Q intoreveotional
model of FDI flows into China.

Following the introduction the model specificatisndiscussed in section 2 along with the dynamitepapproach
to estimation. In section 3 the data is describedithe results discussed, then in the final sestierconclude and
suggest some policy implications.

2. Model and Methodology

As with Cheng and Kwan (2000), the empirical maddbased on the partial equilibrium theory to actdor any
agglomeration effects, which characterise FDI iin@h

Yit — Yit-1 = A(Yit * —VYit-1) (1)

24



International Journal of Business and Management March,G80

This indicates that the change in the level of Ef|) is proportional to the gap between its desiredll¢y*;; ) and
actual level. This can be rearranged to form:

Vit = L= A)Yit—1 + Ay *it (2

Where the terni— 1) measures the adjustment and is assumed to bevposii the adjustment process should be
both stable and non-fluctuating. Finally the mocdeguires the determinants of the desired level&If to be
specified. In this model, apart from the Tobin's&iables, we include the conventional determinahDI, used
extensively in the literature as in Cheng and Kw@000) and Weet al. (1999) among others. The determinants of
the desired level of FDI (Note 1) consist of thalrper capita GNP, average real wages and expeadiiu
education per person in each region, the standattieoregion’s infrastructure, as measured by #mggth of
highways relative to the population of each regaonl the Tobin’'s Q measures for the Chinese and Hkmr gy
stock markets, which are the ratio between theeasm stock market indices and the regional indalsprice
indices. Any agglomeration affects are accountedfothe inclusion of a lagged dependent variabk&ra from
the dynamic panel model.

The per capita GNP is included to account for tilealtln of a particular region, in effect the higltiee wealth, the
greater the level of FDI as the greater the dome$timand for the goods and services provided byfithe
receiving the FDI. This has been used as a medguitbe development and wealth of a region in otkierilar
studies, such as Furgg al. (2002) and Coughlin and Segev (2000). The lengthoads measures the level of
infrastructure within a particular region. The madeyveloped a region’s infrastructure, the moreaetive it will be
as a target for any FDI, as the lower will be fEnsport costs. It is expected that the averagee wdll have a
negative impact on FDI flows as noted in Fa@l. (2002) and Cheng and Kwan (2000), as the FDIngediat the
cheapest labour and finally we expect the educatiofabour quality variable measuring the amounhofman
capital in each region to also have a positiveceften FDI flows, as found by studies from Broadnzemd Sun
(1997), Coughlin and Segev (2000) and Fahgl. (1997), as this produces a skilled and attraatioekforce for the
foreign investor.

The use of the lagged dependent variable shoulk gicthe agglomeration effects, whereby FDI term$é
attracted to areas that have already been theertigf FDI. Again we would expect this variablehave a positive
effect on FDI. The positive relationship is expédcbecause not only can foreign firms take advantdgeonomies

of scale, but the existence of foreign firms alseau a region acts as a positive signal to othemdi when
considering where to invest. However on the othandh the Chinese Government has recently usedl fisca
inducements to attract FDI to other locations, idetshe established areas for FDI in China, if thés been
successful, then the agglomeration effects woutcba@xpected to be significant.

2.1 Tobin’s Q and FDI in China

The relationship between the domestic Tobin's Q BB inflows is less certain, as it depends on Wwaet-DI
compliments domestic investment or acts as a sutsstiln theory it is argued that FDI inflows wouldve a
positive relationship with the domestic stock marker instance De Santét al (2004) argue that the domestic
stock market is a proxy for levels of technologpu@tries with high levels of technology are mokely to receive
FDI, as the investors seek to benefit from the mg@mying positive spill-over effects from the teolugy.
However it could also be the case that in some tc@sn particularly less developed countries witv llevels of
technology, the FDI has a negative relationshigh wibmestic stock pricegNote 2). For instance a fall in the
domestic stock market could in theory lead to aicédn in domestic investment, requiring the auities to seek
investment funds from overseas by offering incagfote 3) and reducing barriers to FDI. So althotiybory
suggests a complimentary relationship between Fidlthe domestic economy, the FDI could be a suibstior
domestic investment. The empirical evidence howsuggests that FDI acts as both a substitute amglanent
(De Mello, 1999), depending on how technologicalhd economically advanced the recipient countmegion is.
The main model takes the following form:

fdij y = g +o19nQ  +ap fdij 1 +36 ¢ +agrli ¢ +astdy +aeW ¢ +Uy 3)
Wherei andt stand for the region and time period respectivélye fdi is real foreign direct investment into a
specific Chinese regiomnpis real per capita GNP for each regionis the average real wagejs the education
expenditure per person in each regidrs the per capita length of roads d@gds the respective Tobin’s g for the
Chinese and Hong Kong stock markets(All variabtesogarithms). The Tobin’s g variables are formeahf the
ratio between the main stock market index and thoe index of investments in fixed assets by reghdthough the

stock market indexes are common to all regions,ptice indexes are specific to each region, hemogiging a
reasonable amount of variation for this variabless the regions.
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2.2 The dynamic panel approach

The use of the Arellano-Bond (1991) approach toadyic panel estimation has been used before to atdou
agglomeration effects (Cheng and Kwan, 2000) aradsis used to estimate the model including the el effect.
In addition the Arellano-Bover (1995) approach ymamic panel estimation is also used, as it paythas some
benefits over the former approach, with respectht® dataset used in this study. The dynamic papetoach
captures the agglomeration effects through theddgtgpendent variable, as discussed and which Glrehgwan
(2000) found to have a highly significant effect.férther reason for using a dynamic panel is toawmthe
individual effects in the panel as well as to actofor the potential endogeneity of the explanateayiables.
Generalised Method of Moments (GMM) is used toneste both dynamic panel approaches, sometimes using
different numbers of instruments for each perioie§e instruments can not only include strictly exams
variables, but in addition period specific instrumtgesuch as lagged values of the dependent varaadueother
pre-determined variables.

The essential difference between the Arellano-Band Arellano-Bover approaches is that the form#ermdinces
the variables to remove the individual effects, rdas the latter keeps the variables in their oalgievel form using
orthogonal deviations to remove these effects. B@@D2) suggests the Arellano-Bover approach maye ha
advantages over the Arellano-Bond method, as it beter small-sample properties, providing moreueste
estimation in small samples and as long as the siemes component is small, as in this case, ttmat®r does not
require time stationarity.

3. Data and Results

The data covers 28 regions of China, from 19970@82using annual data. We begin the data in 199¢¢ount for
the effect of Hong Kong passing into China’s cohamd the subsequent influence of its stock maikt.included
all the regions in China except Tibet, Quinghui &ftbngquing, which were excluded due to lack ohdall the
data is taken from thiational Bureau of Statistics of Chinéne FDI data is total foreign direct investmemsges
are the average wage, GNP is per capita GNP, tlgghlef roads is simply the total length of thehvigys in each
region and educational attainment is measured éathount spent on education per person in a regios stock
market indices are the main market indices forS8hanghai, Shenzen and Hong Kong stock marketsaCtaming
two main stock markets. The replacem@iite 4) cost of capital is represented by thearegi price index of
investment in fixed assets. The Hong Kong stockketas the dominant market in East Asia duringtthne period
tested and has a market capitalisation of roughly fimes that of the Shanghai and Shenzen macdketbined
throughout this time.

3.1 The Chinese and Hong Kong stock markets

Even before 1997, there were some tentative remtimtween the Chinese and Hong Kong markets, 4i86@8

Chinese enterprises were able to raise capitaiénHong Kong markets, but after 1997 these relshiqns have
steadily increased. However the Chinese and Homigkazonomies have retained many of their differerstiece
1997, in particular Hong Kong retains its distimetimarket economy and remains the most open ecoirortmg

world, having had the highest index of economiedi@m in the world since 1995. So despite the watifio of

China and Hong Kong, the economies and stock nara&et still fundamentally different in many imparta
respects.

3.2 The model estimated using Arellano-Bond approach

The results in Table 1 have been estimated usiaghtkllano-Bond (Note 5) (1991) 2—step estimatiechhique,
which uses a panel generalised method of momentM)Gapproach, with White period standard errors and
covariances to ensure the error term is Gaussta@ r@sults generally follow the standard patterthat in all the
models, per capita real regional income is posiivd significant, as is the length of roads vadabliggesting FDI

is attracted to wealthy regions with developedastructure. Although the per capita income coeffits are higher
than Cheng and Kwan (2000), they are similar tsehim Weiet al (1999). The agglomeration effect is also
positive and significant, indicating that FDI fole areas that have already attracted large amofiittén the past.
The coefficient is about 0.1 in all three testgljidating a reasonable self-reinforcing effect &f DI past values on
the current value.

The real wages tend to be negative and signifieein¢reas levels of education are generally indicanit and with a
mix of signs. This is perhaps a surprising resslbtner studies have found that the worker qualitgt levels of
education are an important determinant of FDI, saglin Funget al (2002). Although this finding coincides with
other studies, such as Cheng and Kwan (2000), wbpittt using a slightly different measure of regl@ducation
levels, find little evidence that it has a sigrafi¢ effect on FDI.
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The stock market variables however are all negative significant, suggesting that on the whole RB$ been a
substitute for domestic investment, regardlessiathvstock market measure is used. This lendsdughpport to
other studies that have found that FDI tends neagd to compliment domestic investment (De Mel@99) and
can produce a negative relationship with domedticksmarkets (Klein and Rosengren, 1994). The HKogg
stock market result produces a more significana€able than the other Chinese markets, this cbaldue to the
greater importance of the Hong Kong stock marketht® Chinese and international economies as a whole
particularly with regard to FDI as Hong Kong hastbiically had an important role in facilitating i@a’'s FDI
flows. The Sargan tests of the over-identifyingtiiesons indicate acceptance of the null hypothesiat the
restrictions are valid.

3.3 The model estimated using the Arellano-Bover approach

Table 2 contains the results from the models estichaith the Arellano-Bover approach to dynamicgdanodels.

In all three sets of results there is a marked avgament in terms of the significance of the vaesablThe variables
are now significant and correctly signed, with soslight changes in the magnitude of the coeffigentin
particular the education variable is now signifigamhich is a more intuitively acceptable resuliggesting that
FDI is attracted to areas where the populationasenskilled, which was not found in the Cheng anaaK (2000)
study. This result may suggest that the use of Ahalano-Bover approach has some advantages ower th
Arellano-Bond approach, when examining FDI in Chiaed using dynamic panel methods to account for
agglomeration effects in general.

4., Conclusion

The results from this study into FDI in China tendsupport previous studies, with respect to thenrdaterminants

of FDI, as they are mostly significant and corneatigned, with the initial exception of the eduoatimeasure
variable. However the inclusion of a measure ofdbmestic stock markets, using a Tobin’s Q variagpears to
suggest that they have a significantly negativeatfon FDI in China and thus FDI acts indirectlyaasubstitute for
domestic Chinese investment. This could be due hina encouraging FDI as a means of improving the
technological base and thus productivity of itsremoy at the expense of domestic investment or reitsely
reflect the economic downturn in the Far East felimy the financial crisis of 1997 and consequerdide in stock
markets and domestic investment in the area, faitilg a greater reliance on FDI.

The policy implications of these results are thetytemphasise a possible financial dimension tad#imte over
factors attracting FDI to transition economies sashChina and the inter-relationship between FI domestic
investment. They possibly also suggest that FDIa@awd out the less productive domestic investmehich in
turn affects domestic company earnings and thus skack market value. In addition these resuliggast the use
of the Arellano-Bover approach to dynamic panehestion, to account for agglomeration effects, panduce an
overall improvement in the way FDI is modelled.this study this method has produced a significaiuication
variable, which is correctly signed in all models,well as improving the significance of the ottariables.
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Notes

Note 1. Other determinants of FDI in China havenbmeggested in other studies such as Blonigen j20@buding
the real exchange rate, but in general those iedingre (excluding the Tobin's Q variable) havenbfeeind to be
the most successful (Also the Chinese exchangeatiast the US dollar was fixed during this tippars and both
had low inflation levels.) In addition other progitor the levels of education and infrastructureehlaeen used, but
it tends to make little difference which proxy idopted, which was also the case in these tests wftihen proxies
were tried.

Note 2. Klein and Rosengren (1994) suggest a difftereason for the theoretical relationship betwstenk prices
and FDI being negative, arguing stock prices act as measure of wealth. According to the
imperfect-capital-market-theory, the negative iefethip between FDI and relative wealth, as welltlaes real
exchange rate, is because when domestic wealtls laxe lower than abroad, it is easier to obtauestment funds
from abroad where wealth is relatively more abundasulting in an increase in FDI.

Note 3. Fiscal incentives have been used in a nuwi€hinese regions to attract FDI, particularyéstment in
technological sectors, although how they affectllewf FDI is open to debate, as discussed byaivai (1999).

Note 4. This specific price index was not compfetetwo provinces, which were Guangdong and Haif@anthese
two cases the main cpi was used as a proxy. As itegiions have been important recipients of FDIy thvere
included despite the lack of this data series. Wthenmodels were estimated with and without theseregions,
the results were not materially different.

Note 5. A further disadvantage of the Arellano-Baaygproach is that it does not allow for the inabasiof
time-invariant variables, such as specific dummsialdes for individual regions, in the model. Seeelfano and
Bond (1991) and Bond (2002) for further discussiardynamic panel models.
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Table 1. Determinants of FDI in China using thelkareo-Bond Approach

Variables Shanghai SM Shenzen SM Hong Kong SM
GNP 1.541* 1.290* 1.348*
(0.307) (0.295) (0.314)
E -0.876 -0.414 0.011*
(0.503) (0.433) (0.356)
w -0.374 -0.837 -1.486**
(0.629) (0.558) (0.396)
RL 0.488* 0.605** 0.772*
(0.241) (0.198) (0.102)
TQ -0.364** -0.244** -0.242**
(0.079) (0.064) (0.041)
FDI(-1) 0.082* 0.103** 0.110*
(0.044) (0.044) (0.040)
OIR 0.485 0.387 0.383

Notes: Where GNP is per capita GNP, E is per capigeenditure on education, W are real wages, Reénigth of

highway per capita, TQ is Tobin’s Q, FDI is foreidinect investment. The three tests use the stakets in the
Tobin’s Q variable listed at the top. OIR is thedge test of overidentifying restrictions (p-valueported), where
the instruments used, include lagged values ofvdréables. Standard errors in parentheses, ** (fidates
significance at the 1% (5%) significance level.

Table 2. Determinants of FDI in China using thelkareo-Bover Approach.

Variables Shanghai SM Shenzen SM Hong Kong SM
GNP 0.917* 0.857* 1.025**
(0.348) (0.328) (0.394)
E 0.912* 1.00* 0.754**
(0.332) (0.354) (0.378)
w -1.972* -2.077* -2.017*
(0.384) (0.404) (0.400)
RL 0.329* 0.321* 0.369*
(0.104) (0.110) (0.112)
TQ -0.219* -0.169* -0.261*
(0.050) (0.052) (0.058)
FDI(-1) 0.079* 0.082** 0.061
(0.036) (0.038) (0.037)
OIR 0.388 0.373 0.457

Notes: See Table 1.
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Abstract

The practice of corporate Cross-border M&A (Mergexd Acquisition) indicates that the merger is tley bf
Chinese corporate Cross-border M&A and the cultimagration is the core proposition. The CrossdborM&A
integration of Chinese enterprise not only facesymetitions among differential corporate enterpridast also
suffers the obstacles of different national cubuiee. the obstacle of “dual different cultureat.the same time, in
the collision process, “dual different cultureséidify and mingle each other and gestate the otenechanism of
new enterprise culture. This article empiricalludies the Cross-border cultural integration perfomoe and
cooperative mechanism by the combined method af étie analysis and modeling.

Keywords: Cross-border M&A, Dual different cultures integomtj Performance model
1. Introduction

Economist George J. Stigler had pointed out, it wagrominent phenomenon to become huge-sized eisgrp
through merger with competitors in modern econohigtory. In recent years, the fifth M&A wave is ciog all
over the world. However, the achievement of M&Adeadoesn't mean the success of M&A. According atistic

of relative materials, in past twenty years, 65%bigf Cross-border M&A cases couldn't obtain cootresaeffect

and finance anticipation. In China, though Legend #&air Group successfully actualized abroad Chussler
M&A, but most enterprises failed. According to unqueted statistic, only one tenth of Chinese enisgpM&A
succeeded, which was far lower than the internatit@vel, because most enterprises “emphasize M&d\ignore
integration”, which always induces the “seven-sévgnenomenon (it means that through researcheslaalg
M&A phenomena, the KPMG global M&A integration baess partner Jack Prouty found 70% of main merged
enterprises couldn't realized their anticipatedr®ss values and 70% of failures came from badjiatens after
M&A.) summarized by Jack Prouty. For this probletme cultural integration is the first difficult iss for the
Cross-border M&A integration. For example, how dwese main merged enterprises manage employees with
different cultural backgrounds? How do senior manageffectively communicate with governors withfetiént
cultural concepts? How to avoid strange bedfelldars leaders of two parties? i.e., how to sciendific and
organically integrate “dual different cultures (ea@l culture and enterprise culture)” and createoet of new
enterprise culture and make integration producieipated cooperative effect and finance effectamsas possible.
Itis not only a single trans-cultural integratimroblem, but an important strategic task for entsgpmanagement.

2. Review of relative literature

The developments of modern enterprise generallst $tam occupancy of domestic market to Cross-borde
management and further develop to be internatientdrprise. In this process, one important appréath merge
competitors without restraint. Through the worldpmyate M&A history, so many problems confused peo@hy
do enterprises be wild about M&A? Why are failuoé£ross-border M&A more than successes? Why doksral
integration become a lion in the way in so manggnation variables of M&A integration? Whether dhere
scientific approaches and methods to solve thelgmobf “dual different cultures” integration? Italid be say that
Chinese and foreign scholars has tried to discusgsegroblems from theory, but these researcheoaly “in the
starting step” (G. Hofstede, 1983). NetherlandeerGElofstede (1983, 1984, 1991, 1999) thought ‘et culture
was not a sort of individual character, but a sénnutual psychological procedure possessed bydhmy with
same educational and life experiences” (H.E. S¢Hd82). Therefore, this “concealed hypothesis” deplay its
own specialty only when it compares with other unds (Meschi, P. Roger, A., 1994, p.198). Hofstdiéded
cultures of different countries into five dimensidities, i.e. individualism vs. collectivism, powaetlistance,
uncertainty, masculinity vs. femininity and long#te orientation. Hofstede’s cultural value theorysalissed
influences of different national cultures to théfestence of organization and management, but in'ticbme down
to enterprise culture and Cross-border culturagrdtion. In researches from 1980s to 1990s, Latdtkind that
the cultural difference would fully influence thmplementation of potential values of M&A (Lubatkih983). In
the investigation of 55 cases, Larsson found tlifigrdnt national cultures would bring extra ob$tam cultural
integration (Larsson, 1993). David and Singh aredyzultural risks on four layers existed in M&AEg.i.
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environmental culture, trans-organization, orgatnoral culture and management culture. And aftetv@aht and
Cooper studied some cultural adaptive cases vatistierse M&A in 1992, they put forward four sort®oterprise
culture including power type, function type, misstype and personality type, and thought enterpmigteiral M&A
integration with different types would produce €ifint effects (Cartwright, 1992). Berry (1982) edllthe
integration of enterprise culture as “acculturatiend he thought Cross-border integration mightidae@ modes
including integration, assimilation, separation attulturation. Nahavandi and Malekzadeh extendedyB
“acculturation” mode, analyzed selective factorfluencing acculturation mode from merging entemprand
merged enterprise, and put forward four modes, dssimilation, integration, separation and cultutamage
(Nahavandi, 1998). Chinese scholars Huang Weiw@01(Rfirstly put forward that Chinese enterprisesud
prepare cultural base when they wanted to “go altao Shuming (2005) referred practices of Chirezgerprise
Cross-border M&A integrations and put forward riefatintegration strategies according to Hofstedalsural value
theory. Li Guifang (2006) thought it should addpé tC-F mode to implement trans-cultural integratierom the
layer of enterprise management, Pan Ailing put &divthe flow and mode of trans-cultural integratiéove
literatures discussed influences of culture andemiht cultures to economy, enterprise performaane
Cross-border M&A integration from different viewséh layers, which possesses certain theoreticatarefe
meanings for us to further study this problem.

However, above researches have some obvious disagdes. First, researches on influences of enserptilture to
enterprise management performance are more thamenmcks of national culture to enterprise managémen
performance. Second, the research on “dual differelures” still stays on the strategic layer #acks theoretical
depth. Third, the review of “dual different cultgfa@ntegration performance lacks quantitive modgliesearches.
Therefore, this article attempts to exert the coratimethods of theoretical analysis and modelindigouss the
integration performance of “dual different culturasd cooperative effect mechanism.

3. Establishment and analysis of “dual different cultures” ntegration performance model
3.1 Cultural integration performance model of Chinese corporatesvosder M&A

The success of Cross-border M&A and integratioteisided by whether “new” enterprise after CrosdboiM&A
integration obtains profits and how much profitsah obtain, i.e. whether the profit maximizatidrCooss-border
management can be realized. However, the profitimiaation of Cross-border M&A must be influenced by
trans-cultural integration performance. Supposingt tunder Cross-border management conditions, tiltteral

factor vector devoted by the enterpris€is{x,A ,x, }, WhereX represents the ith sort of cultural factor, arel th

national culture and enterprise culture are caléqQ for short. The cooperative effect vector of grégion
isY={y,A,vy,} wherey, = f {x,A ,x}, j =12,A ,n. So the cultural integration performance functérChinese

enterprise Cross-border M&A can be defined as:
zZ= Z{Qy yMlyA yMnlerA 1Qm)=zijj _ZQiXi =ZMJ fJ(leA 1Xm)_ZQiX1' (1)
j=1 i=1 j=1 i=1

WhereMj is the integration performance index of the jtint ©6 devoted factor of national culture, dhdis the
integration performance index of the ith sort ofated factor of enterprise culture.

In the culture integration of Chinese enterprisesSrborder M&A, except for two variables, natiooalture and
enterprise culture which influence enterprise irdéign function, there are other factors to infloerintegration
function which is called parameter. Supposing th& parameter of national cultureMs andae A, and the

parameter of enterprise cuItureQi; andp < B. The change directions, values and time of thesarmpeters change

at random, which influences cooperative effect mggration through influencing the deployment ofeeprise
cultural integration factors. Therefore, thesesapaaters are risk factors in fact, which will fulbfluence cultural
integration cooperative effect of Chinese entegp@isoss-border M&A. So its relation function is:

P=0(%,Q.,y;,M;,M_,Q,iicJacA feB,yen) )
Where,)(i =X1(Qi1Ma1Qp)'Qi =Qi(Ma1Qp)' yi = fi(MjrxirMaiQp)' andv'j = Mj(MaiQp)'
(M,.Q,)eMQ is the random variable of national culture and enteeprulture, i.e. risk factors. The integration

function (2) of the “New” enterprise denotes the cualtuntegration situation of enterprise. Whgen 0, it denotes
good cultural integration performance of the “new” enisgand the integration is successful. Wherp, it
denotes bad cultural integration and the “new” enisepwill face failing integration. Whep=0, it denotes the
“new” cultural integration is on the balanced point. Adiag to the integration function of the “new” enterprigg
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the cultural integration performance of the enterpiss® select the value of cultural factor variakleand make
the integration functiop realize its maximization under the condition that tlagameter variablema,Qﬂ are

ﬁxed’ i'e'rna')((p()(i lQi ; yj ) M i ; M alQﬂ) and

x=%x(Q. M, Q)

yi =¥ (M, X, M, Q)
M;=M;(M,,Qy)
Q=Q(M,,Q)
M,.Q, € MQ

When the cultural integration cooperative effects fiamcbf Chinese enterprise Cross-border M&A is condéidn
several questions should be noticed. First, regulateddiiaition of cultural integration function of Chinese
enterprise Cross-border M&A. Wherx 0, the integration is successful, and when < 0, the integration is failing,

and the integration time is longer, the probability aifure is higher. When the cultural integration functiof
Chinese enterprise Cross-border M&A acquires maximizativere may be max> 0, Orgp,.. <0. Therefore,

when we judge that the M&A integration of Chinese mrise can not be successful, i.e. it may be failing,
P <0Should be treated as a sort of long-term tendencyn8etioe maximization g may be not only one but

many, and we should the maximal one when we use itd;Ttiie solution of the cultural integration model of
Chinese Cross-border M&Axi=x(Q,M,M,,Q)) is the function of national cultural factor integration

performancmj, enterprise cultural factor integration performagceand variablema,Qﬂ, when the integration
function achieves the maximizatign_ .

3.2 Measurement of cultural integration cooperative effect afi€da corporate Cross-border M&A

Integration and cooperation are two sorts of actiontexkigogether af