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Abstract

This paper investigates the trading behaviors of major players (investment trust companies, banks, and foreigners) in South Korea after the currency markets were liberalized.  Their trading behaviors in the spot market are only impacted by the unexpected volatility of the daily Won/USD rates. Realized (expected) volatility measures trigger no change in spot or futures market currency trading. As the daily unexpected range expands (narrows), the players’ daily spot trading volume and volatility increase (decrease). We find that only investment trust companies adjust their spot positions by trading USD futures for hedging or speculation as a response to unexpected volatility changes of the exchange rate. There is also evidence of volatility clustering of the trading volatilities across markets and trader types.
JEL classification: F21; F31; G14
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Trading Behaviors and Currency Market Liberalization in South Korea
1. Introduction

The financial markets in South Korea have grown tremendously over the past decade.  Research on South Korea’s economy and its financial markets has grown even faster. South Korea’s financial market is categorized as an emerging market. Its derivative trading, in terms of trading volume and value is among the highest in the world. South Korea has recently become the most active financial market as well.  However, very little attention has been given to its currency derivatives markets (Kim et al. (2004)).

Liberalization of an exchange rate system impacts a country’s financial markets.  In February 1980, South Korea replaced its fixed exchange rate system with a multiple-basket pegged exchange rate system, thus permitting the exchange rate to fluctuate against major currencies.  Under this system, the basic exchange rate of the Won against the U.S. dollar was determined as the weighted average of two baskets.

In March 1990 the multiple-basket pegged exchange rate system was itself replaced by the Market Average Exchange Rate System (MARS), in which the exchange rate was, in principle, determined by the interplay of foreign exchange supply and demand in the domestic foreign exchange market.  Under this system, the interbank spot rate was allowed to move within an upper and a lower limit around each day's basic exchange rate.  In December 1997 (during the peak of the Asian financial crisis period), the daily fluctuation limits for the interbank exchange rate were abolished and thus South Korea’s exchange rate system shifted to a totally free-floating mechanism.

The impact of exchange rate fluctuation on the stock markets can be summarized by two major facts.  First, the volatility of the exchange rate influences firms’ import and export business and other businesses sensitive to foreign exchange rates. This in turn affects their stock prices. Second, players who invest in foreign stock markets are subject to foreign exchange risk.  Therefore, in order to avoid facing these risks, players may hold currency market positions or trade financial derivatives so as to hedge the increased currency risks. Such derivative trading may have spillover effects on the stock market. 
The motivation of this study is to explore the trading behaviors of major players, i.e., investment trust companies (ITCs), banks, and foreigners, under the free-floating exchange rate system in South Korea’s financial market.  Our paper contributes to the current literature by studying the linkages between the range volatility of the daily high and low exchange rate (Won/USD) and the players’ trading behaviors in the following two aspects.  
First, we examine whether the major players have different trading behaviors due to the expected and unexpected range volatilities of the exchange rate - namely, to find out whether these players have asymmetric trading behaviors under the free-floating system.  Second, we analyze the relations between the major players’ trading behaviors and the volatility of USD futures volume.  We use this information to demonstrate whether these players go long or short spot by trading USD futures simultaneously for hedging or speculation purposes. 
This article is organized as follows.  Section 2 provides previous related research findings between exchange rates and stock returns.  Section 3 discusses the characteristics of the research model.  Empirical results are presented in Section 4.  The paper ends with a brief conclusion in Section 5.
2. Literature Review
Most previous papers focus on the impacts of exchange rate volatility on stock prices and returns; for example, Chen and Shen (2004) investigate the inter-linkages between Taiwan’s stock and exchange rate markets. Their results show that unrestricted trading volumes reveal more information regarding the market than do prices because of the distortionary effects of government foreign exchange market interventions on market volatility and prices. Nevertheless they find that a common volatility factor drives stock and exchange markets dynamics.
Ramasamy and Yeung (2005) employ Granger causality methodology to consider causality between exchange rates and stock market returns, in nine East Asian economies. They find that the direction of causality can vary according to the period of study. When the entire four years of the Asian crisis (1997-2000) are analyzed, they find that, apart from Hong Kong, all other countries indicate evidence that stock prices Granger cause movements in the exchange rate and imply that capital outflows trigger the exchange rate declines.
Aquino (2005) examines whether changes in stock market prices in the Philippines were triggered by FX risk during the period 1992-2001, specifically before and after the onset of the Asian financial crisis.  Their evidence suggests that stock returns did not react significantly to foreign exchange rate fluctuations before the crisis.  After the onset of the crisis, however, Filipino firms started to exhibit cross-sectional differences in their reaction to exchange rate movements.

During the post-crisis period, players began to expect a risk premium on their investments for their perceived added exposure to exchange rate risk. As stock returns did not adequately compensate for the FX risk, risk-averse investors increased their demand for hedging the unpriced FX risk.  In the larger macroeconomic sense, this implies that market inefficiencies occurred either in the foreign exchange market or stock market or in both. Moreover, local firms did not hedge adequately for foreign exchange risk.  Similar research studies are abundant. See for example, Valckx (2004), Bailey et al. (2003), Doukas et al. (1999), Malliaropulos (1998), Bailey and Chung (1995), and Solnik (1984).
A few studies have tried to analyze the relationship between the volatility of a foreign exchange market and players’ behaviors, especially in the South Korea market.  Some studies examine the relation between exchange rate volatility and the trading volume of currency derivatives contracts.  In this vein, Chatrath et al. (1996) examine the relationship between the level of trading in currency futures and the variability in the underlying exchange rates. 

Their results indicate a positive relationship between the level of futures trading activity and the volatility in exchange rate changes.  They show that futures activity has a positive impact on the conditional volatility in the exchange rate changes, with a weaker feedback from exchange rate volatility to future activity.  Furthermore, the positive impact of shocks in futures trading activity on exchange rate volatility is found to persist over several trading days. 

Another group of studies focus on the impact of volatility of the foreign exchange rate on the trading behaviors of financial market participants.  Wang (2002) investigates the effect of net positions by type of trader on return volatility in the six major foreign currency futures markets.  The principal findings are that (i) volatility is positively associated with unexpected changes (in either direction) in the net positions of speculators and small traders and (ii) volatility is negatively associated with unexpected changes (in either direction) in the net positions of hedgers.

Chiu, Chen, and Tang (2005) also study the effects of South Korea’s shift to a free-floating exchange rate system and cover the period November 11, 1997 to June 30, 2004. They find that such an event did not impact foreign players’ trading behaviors, or that the move in currency markets was negligible, in their view.  Covrig and Melvin (2005) offer that yen/dollar exchange rate quotes adjust to full-information levels three times faster when the informed traders are active versus when they are not.  These results are consistent with a view of the foreign exchange market where private information is at times quite important.  From the above studies, we note that traders’ behaviors are apparently unaffected by public or expected information. We thus test the linkage between the unexpected components and futures trading.
3. Data and Econometric Model

3.1. Data 

The Korea Futures Exchange (KOFEX), launched on April 23, 1999, became the largest derivative exchange in the world in 2004, posting a total annual volume of 2,586,818,602 contracts.  Two kinds of currency-related products, Won/dollar futures and Won/dollar options, are listed on the KOFEX and they have grown drastically.  The trading volume of USD futures contracts now ranks third among South Korea’s listed derivatives contracts.  However, we do not incorporate USD options contracts into our study due to the fact these data are not available.  
This paper focuses on the South Korea Stock Price Index 200 (KOSPI 200), won exchange rate and USD futures contracts.  The daily data used in this paper cover the period from April 23, 1999 to February 28, 2005. The data are time-synchronized and are drawn from the Korea Stock Exchange (KSE), spot currency markets and Korea Futures Exchange (KOFEX), respectively.
 The data thus cover the period of full market liberalization, since the government eliminated the foreign investment ceiling completely on May 25, 1998 and the local bond markets and money markets were completely opened up to foreign players.  USD futures trading grew due to an increase in institutions’ longer-term hedging demand and the high volatility of the underlying exchange rate, i.e., Korean Won, during the 4th quarter of 2004.
In South Korea’s financial market, the three major investor groups with high trading activity relationships in the spot and future foreign exchange rate markets are investment trust companies, banks, and foreigners. Investment trust companies and foreigners have traded actively in the won/US dollar futures market, while securities firms and other institutional participants have reduced their trading volume.
  
In order to capture the trading behaviors of the three major players under the range volatility of the Won/USD rate, we first derive the ordinary spot trading volume series data of the three major players and USD futures volume data together with their rates of change.  We then process the first-order differences of the ordinary data series to generate stationary - 
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 series.  We define the volatility of the trading volume as a logarithm of the ratio of the daily trading volume:
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Range based estimators are highly efficient relative to other returns based estimators of volatility and are robust to noise generated by market frictions. (See papers by Brandt and Diebold (2006), Brunetti and Lildolt (2003), Alizadeh et al. (2002) and Rogers, Christopher and Satchell (1991)).)  Hence, along the lines of Chaboud and LeBaron (2001), this paper measures the volatility of the foreign exchange rate (Won/USD) with a scaled measure of the daily high-low range.  This creates the 
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 high and low exchange rate of the Won against the U.S. dollar, respectively.

3.2. Econometric Model
We explore if the fluctuation of the foreign exchange rate affects the spot and USD futures trading behaviors among the three major investor groups and the relationship between spot and USD futures volume.  We employ the autoregressive integrated moving average (ARIMA) model to classify the range of the daily high and low of the foreign exchange rate (Won/USD) into expected and unexpected foreign exchange rate range volatilities. 
Some scholars have argued that there are asymmetric effects in financial markets due to the expected and expected impacts; for example, Bessembinder and Seguin (1993) find that unexpected volume shocks have a larger effect on volatility than expected volume shocks do.  The relation is asymmetric and the impact of positive unexpected volume shocks on volatility is larger than the impact of negative shocks.
  We assume that players use their expectations of the range volatility of the exchange rate to adjust their spot or USD futures positions in advance.  The two expected and unexpected variables are then added into a multivariate GARCH (1, 1) model.  These models are given below.
a. ARIMA model
We try to determine whether the major players have asymmetric trading behaviors in response to expected and unexpected volatility components. We define the daily range of the high-low exchange rate as the volatility variable within our model.  This variable, derived from the ARIMA model, is then divided into two variables, the expected and unexpected components of the daily high-low ranges.  We then observe that the unexpected high-low range component impacts the trading behaviors of these major players more than the expected high-low range component does.
In order to use the ARIMA methodology, it is first necessary to identify whether each series is stationary.  The ARIMA model can only be used on a stationary series, and if it is determined that a series is non-stationary, then it could be differentiated repeatedly until a stationary series occurs.  The original 
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 variable series is transformed into a stationary series by applying the ADF and PP tests, as denoted by
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 variable. The ARIMA (p,q) model can be written as follows:
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 is composed of a logarithm of the daily high-low range of the Won/USD rate, and
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where 
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 represent the expected and the unexpected components of the daily high-low range of the Won/USD rate at day 
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We next define how we choose the optimal ARIMA model.  The optimal criteria require that the estimated coefficients all be significant, the model generates a minimum AIC value, and the residual terms have no series correlation.  We find that the optimal ARIMA model of the high-low Won/USD rate series is ARIMA (5,0).  The expected range of the high and low exchange rate can be evaluated by the actual high-low range subtracted by the optimal residual terms. The residuals are estimated from the ARIMA model. The residual values are interpreted as the unexpected range of the high and low exchange rate.  
By creating these two variables, we may account for whether asymmetric trading behavior relations do exist.  We demonstrate that the volatility transmission mechanism is asymmetric in effect.  Negative innovations (when the high-low range expands) in South Korea’s exchange rate market, increase the volatility in the spot market and result in increased trading.  Positive innovations (when the high-low range narrows), do not result in increased volatility and trading is not as robust as is the case for negative innovations.
b. Multivariate GARCH (1,1) model
The multivariate GARCH model not only is able to test for the time-varying variance or volatility in the spot and USD futures markets, but can also investigate volatility transmission within the three markets:  exchange rate, spot, and USD futures.  This paper adopts a multivariate GARCH (1, 1) model to investigate the dynamic relationships in the three markets and accounts for the phenomenon of feedback influence arising from USD futures. For these three major players, the USD futures can be traded to hedge their spot position risks or to speculate under the free-floating rate.
After computing the expected and unexpected components of the variables from the ARIMA model in the high-low range series, we change the conditional mean equation so that both variables are included.  With the multivariate GARCH (1,1) model, we can write the equations as:
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 is the index return of KOSPI 200. Because shocks of the mean equation are the main drivers in the multivariate model, it is important that the mean equation is not misspecified.  We estimate the var models up to eight lags and test the individual and joint significance of the coefficients. A lag length of two is chosen by the Akaike information criteria (AIC)(See Table 3).
 Thus, the time lag length of this model is two days per series.
To model the time-varying covariance matrix 
[image: image45.wmf]t

H

, we use a multivariate GARCH model.
 This time-dependent, conditional parameterization is justified by our finding of heteroscedasticity in the volatility of trading volume.  For this methodology Engle and Mezrich (1996) provide a concise survey.  In our case the four-dimensional time-varying covariance matrix contains four variance series and six covariance series. In the diagonalized parameterization without spillovers the Positive Definite and the Vech models need 30 parameters. Given that we have to include the VAR and the terms for the transmission of volatility shocks, the number of parameters makes the estimation process intractable. On the contrary, the approach proposed by Bollerslev (1990) is less complex, because it restricts the correlation to be constant.

The parameterization for conditional variances is shown in Equation (11) and for covariances in (12):
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In Equation (11), 
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The log-likelihood function is defined as follows:
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For the numerical optimization of this function we start with the simplex algorithm to reduce dependence on the starting values. We then switch to the Broyden-Fletcher-Goldfarb-Shanno (BFGS) algorithm.

4. Empirical Results

Table 1 reports the descriptive statistics of the volatility of each data series.
  The results obtained with the kurtosis, asymmetry statistics, and the Jarque-Bera normality test show that their distribution is not like that of a normally distributed series. Ljung-Box tests have been estimated for 35 lags both for these series in level (
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), and the results reveal autocorrelation problems in all series.  The results of the preceding test on the square of the series, together with the significance of the test based on Lagrange multipliers, are a clear indication of the existence of heteroscedasticity problems.

The first stage of the analysis involves determining the stationarity characteristics of these data. For each of the five sample variables we calculate the augmented Dickey and Fuller (ADF) test.  The results of the ADF tests on Table 2 show that these data contain a unit root and are non-stationary. Further analysis requires a stationary variable; hence, we focus on analyzing the first difference of the variables.
Karpoff (1987) indicates that a financial market with relative information reflects that information in its trading volume.  Trading volume that is accompanied by high activity (volatility), means that the market is transmitting information. This tends to further increase the volatility in the market.  In Figure 1 we observe that large volatilities tend to be followed by large volatilities (of either sign). The attractiveness and empirical success of GARCH models is that they are able to explain to a large extent the volatility clustering behavior and the excess kurtosis of the empirical distribution of returns.

The empirical model of this paper is the multivariate GARCH (1,1) model with asymmetric information terms.  Table 4 presents the estimates for the conditional mean equations of the trading volume volatilities.  It shows that the spot trading volatility of the three major players in South Korea and the trading volatility of USD futures are strongly influenced by their own past innovations.  The parameters 
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 are all negative and significant, which indicates that trading volume that is larger (smaller) on this day is followed by trading volume that has smaller (larger) volatility on the next day. 

[image: image65.wmf]1

,

j

a

 and 
[image: image66.wmf]2

,

j

a

 are all also significantly negative. Together this implies that these three players will try to revise their trading positions when the spot trading volatility (in the foreign exchange markets) was unstable on the preceding day. On the other hand, players will enter the stock market on a day when the spot trading volatility was stable on the preceding day.  We also find that the effect of trading volatility on the spot and USD futures volume, has a progressively declining impact (on own trading volume) over time.
Considering the expected and unexpected terms of conditional mean equations (6)~(8) in Table 4, 
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 represent the expected and unexpected range components of the daily high and low Won/dollar rates, respectively.  An insignificant 
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 together demonstrate that only the daily unexpected range of the high-low Won/USD rates impacts these three major players’ trading activities.  These players will modify their long or short spot positions only according to the daily unexpected exchange rate range.  When the daily unexpected range expands (narrows), the players’ trading volume and volatility would increase (decrease) on such a day.  It is worth noting that the expected range of the exchange rate has no effects on the trading behaviors of the three players. It thus shows that the three players have asymmetric trading behaviors in the spot market under the free-floating systems in South Korea.
Several coefficients 
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 are significantly positive, suggesting that these three major players will hold long or short spot positions when the returns on the KOSPI 200 index increase (decrease).  Among the major market participants, trading by the banks has the most impact on the variation of the KOSPI 200 index return. Relative to the banks, the ITCs have a smaller but still substantial impact on the index return.  We may therefore reasonably conclude that the KOSPI 200 index return apparently does not impact nor is impacted by the trading behaviors of foreigners. The index return has the most effect upon the banks because the coefficient 
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The estimated results of equation (9) uncover whether these three major players will hold long or short spot positions by trading USD futures for hedging and speculation purposes under the free-floating system.  According to the results of equation (9), the coefficients 
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 are all positive significantly and indicate that only ITCs will buy or sell stocks while trading USD futures.  We thus presume that the ITCs will rearrange their spot positions against the unexpected range volatility of the exchange rate and then hold long or short USD futures for hedging or speculation at the same time. This is in order to avoid any loss under the exchange rate fluctuations.  The banks and foreigners, however, have no obvious trading behaviors like the ITCs, relatively speaking.  

Table 5 shows the results of the conditional variance equations.  The coefficients 
[image: image77.wmf]b

 are all significant, implying that there are volatility-clustering phenomena among the trading volatilities of these three major players and USD futures.  In addition, it is more like contemporaneous correlation of volatilities across trader types.
The LR1, LR2, and LR3 of Table 6 test whether unexpected innovations (the unexpected high-low range of Won/USD expands) cause a larger current volatility than expected innovations.  The results for ITCs and banks are positive and the result of foreigners is negative. However, only LR1 is significantly positive and it fits the assumption of the information asymmetric theory on financial securities (such as Braun, Nelson, and Sunier (1995)).  If players ignore the asymmetric characteristics in anticipating the volatility of the exchange rate market, then exchange rate exposure will increase and profits may be lost.  We may conclude that the ITCs would hold long or short spot positions by trading USD futures for hedging or speculation purposes under the free-floating exchange rate system. The banks and the foreigners, however, would reduce investment in the stock market under an uncertain exchange rate.

5. Concluding Remarks
This paper investigates the trading behaviors of major players under the free-floating exchange rate system in South Korea’s financial market. Unlike previous studies, this paper further incorporates the trading activity of Won/USD futures into the model.   We first employ an ARIMA model to divide the daily range of high and low Won/USD prices into two types, the daily expected and unexpected ranges.  We next incorporate these two variables into a multivariate GARCH model to analyze whether the range volatility of the exchange rate would impact the players’ spot trading activities, and players would then trade USD futures for hedging or speculation accordingly.

The results overall indicate that, to some extent, only daily unexpected range of high and low Won/dollar impacts the trading behaviors of these three major players.  They would modify their long or short spot positions only when the daily unexpected range innovations occur – that is, when the daily unexpected range expands (narrows), the players’ trading volume and volatility would increase (decrease) on that day.  It thus shows that the three players have asymmetric trading behaviors on the spot market under the free-floating system in South Korea.  Furthermore, only ITCs would trade spot and USD futures simultaneously.  We thus presume that the ITCs rearrange their spot positions according to the unexpected range volatility of the exchange rate, and then long or short USD futures for hedging or speculation.  The LR test also reveals that the trading behaviors of ITCs fit the assumption of the information asymmetry in financial securities.
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Figure 1. The Trend of Daily USD Futures Volume and KOSPI 200 Index
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Table 1. Descriptive Statistics
This table gives descriptive statistics for the change rate of spot and futures volumes on investment trust companies (ITCs, denoted by 
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), banks (denoted by 
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), and foreigners (denoted by 
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), and USD (denoted by 
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), respectively. 
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 represents the (return) of KOSPI 200 index. All volatility measures are in daily percentages for the period April 23, 1999 to February 28, 2005.
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	Obs.
	1438
	
	1438
	
	1438
	
	1438
	
	1438
	

	Mean
	-0.0055
	
	-0.0734
	
	0.0572
	
	0.2141
	
	0.0275
	

	Std. Error
	32.3387
	
	54.0578
	
	35.8637
	
	45.3302
	
	2.2185
	

	Skewness
	0.0428
	
	0.2405
	
	0.0010
	
	0.0760
	
	-0.3324
	

	Kurtosis
	1.2142
	
	4.0998
	
	0.8284
	
	1.0513
	
	2.2527
	

	J-B
	88.7708
	***
	1020.9408
	***
	41.1142
	***
	67.6111
	***
	330.5439
	***
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	279.9861
	***
	343.9147
	***
	209.9528
	***
	240.3849
	***
	50.6750
	**
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	166.6890
	***
	407.4168
	***
	196.4368
	***
	262.4481
	***
	221.8526
	***
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	143.9951
	***
	224.5361
	***
	60.7274
	***
	137.6462
	***
	58.6613
	***


Notes: 
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 are Ljung-Box tests on each series in levels and squared, respectively, for 35 lags which are distributed as 
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 is Engle’s Lagrange multiplier test (1982) to contrast the existence of ARCH effects, which is distributed as 
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 in the null hypothesis of no autocorrelation. J-B is the Jarque-Bera normality test, which is distributed in the null hypothesis of normality as 
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. Significance levels of 10%, 5%, and 1% are represented by *, **, and ***, respectively.

Table 2. Augmented Dickey Fuller (ADF) Tests for Spot Trading Volume of ITCs, Banks, and Foreigners and Futures Volume of USD
The ADF test for stationarity of a time series, 
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, begins with an estimation of the following regression equation when no drift and linear trend is considered:  
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. When a drift and linear trend is considered:  
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. When only a constant is considered:  
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, then the series is said to have a unit root and is non-stationary. Hence, if the hypothesis, 
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, is rejected for one of the above two equations, then it can be concluded that the time series does not have a unit root and is integrated of order zero (stationary). The parameters 
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 to test for the presence of drift and trend components, respectively, in the time series.

	
	Without Drift

and Trend
	With Drift

and Trend
	Constant only

	Variables
	Lag(s)
	Statistics
	Lag(s)
	Statistics
	Lag(s)
	Statistics

	Log Levels

	Spot volume of 

ITCs
	18
	-0.9421
	
	18
	-4.3771
	***
	18
	-4.0601
	***

	Spot volume of banks
	15
	-4.4038
	***
	15
	-7.3298
	***
	15
	-7.0726
	

	Spot volume of foreigners
	19
	-0.4401
	
	20
	-5.1326
	***
	20
	-2.9916
	**

	USD futures volume
	19
	-0.4184
	***
	18
	-4.3506
	***
	18
	-3.3156
	**

	First Differences

	Spot volume of 

ITCs
	17
	-14.2327
	***
	17
	-14.2239
	***
	17
	-14.2275
	***

	Spot volume of banks
	20
	-12.1301
	***
	20
	-12.1193
	***
	20
	-12.1253
	***

	Spot volume of foreigners
	18
	-13.5656
	***
	18
	-13.5681
	***
	18
	-13.5718
	***

	USD futures volume
	18
	-14.8211
	***
	18
	-14.9810
	***
	18
	-14.8879
	***


Note: *, **, and *** represent 10%, 5%, and 1% significant level, respectively. The critical value refers to Dickey and Fuller (1981). Optimal lags are chosen by the AIC criteria. The daily data used in this paper cover the period from April 23, 1999 to February 28, 2005.
Table 3. Akaike and Schwarz Information Criteria
Appropriate model selection criteria are the Akaike information criterion (AIC) and the Schwarz information criterion (SIC).  We choose the value of 
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 that minimizes the AIC and SIC.  The AIC selects 
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.  It is well known that the SIC penalizes additional parameters more heavily than the AIC, as the SIC prefers a more parsimonious model.  Based on the selection criteria and the results of the statistical tests, we choose the var(2) specification.
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	AIC
	SIC

	1
	27.71567
	
	27.92105
	

	2
	26.09832
	*
	27.68363
	

	3
	26.10565
	
	27.67109
	*

	4
	26.22056
	
	27.76634
	

	5
	26.94054
	
	27.86686
	

	6
	26.88849
	
	27.99555
	

	7
	26.87544
	
	28.16345
	

	8
	26.84778
	
	28.31694
	


Note: 
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 denotes the lag in VAR(
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). * denotes the minimum value of the information criteria.

Table 4. Results Estimation of the Multivariate GARCH (1,1) Model
This table reports the maximum-likelihood estimation results of equations (6) to (9). The sample data span the period April 23, 1999 to February 28, 2005. They contain 1,439 observations. Daily continuous change rates are constructed using the formula 
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 is the volume of each investor group at time 
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[image: image117.wmf]2

,

j

a

 and 
[image: image118.wmf]3

,

j

a

 are the coefficients for the expected and unexpected Won/USD ranges, respectively, and 
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 is the return of KOSPI 200 coefficient. In equation (9), 
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 are the spot trading behaviors for the three investor groups, respectively.
	Conditional Mean Equations: 
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	Panel A: For Equation (6)
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	4.0855**
	-0.4844***
	-0.2263***
	-13.4731
	25.9343
	-20.2388
	22.9869***
	3.0268
	-13.0753*
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	Panel B: For Equation (7)
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	Panel C: For Equation (8)
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	-0.0393
	-0.4562***
	-0.2285***
	0.8715***
	0.4638***
	0.1929***
	-0.0725
	-0.0433
	-0.0057
	0.0978
	0.0067
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Note: Significance levels of 10%, 5%, and 1% are represented by *, **, and ***, respectively.
Table 5.
This table reports the maximum-likelihood estimation results of equations (11) to (12), which 
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 is the constant in the variance and covariance equations, 
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 is the coefficient for the lagged squared residuals, and 
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 is the conditional variance and covariance coefficient.
	Conditional Variance Equations: 
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	-28302.4870


Note: *, **, and *** represent 10%, 5%, and 1% significant level, respectively. The critical value refers to Dickey and Fuller (1981). Optimal lags are chosen by the AIC criteria. The daily data used in this paper cover the period from April 23, 1999 to February 28, 2005.
Table 6. Asymmetric Information Effect Tests
	Likelihood Ratio
	Hypothesis Test
	Estimated Value
	Statistics
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Note: LR is the likelihood ratio test. 2. LR1~LR3 are all 
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 distributions. Significance levels of 10%, 5%, and 1% are represented by *, **, and ***, respectively.

� The two baskets are the SDR basket and a trade-weighted basket composed of major trading currencies, with an adjustment factor which was termed the policy variable:  � EMBED Equation.3  ���.


� The exchange rate bands are � EMBED Equation.3  ���, � EMBED Equation.3  ���, and free before December 1, 1997, between December 1, 1997 and November 20, 1997, and after December 16, 1997, respectively.


� The data are reported/available from April 23, 1999.


� The 2004 annual report by Korea Futures Exchange (KOFEX) shows the trading volume by major investor groups to be investment trust companies, banks, and foreigners excluding individuals.


� Several related studies, such as Warther (1995), Chen et al. (1999), Chang et al. (2000), Naranjo and Nimalendran (2000), Bekeart and Wu (2000), Wu (2001), and Rafferty (2005) also mention that the expected and unexpected innovation have asymmetric effects.


� This specification is also employed in Karolyi (1995).


� See, for example, Univariate (G)ARCH introduced by Engle (1982) and Bollerslev (1986).


� A similar model is employed by Koutmos and Booth (1995).


� The data are available from the authors upon request.
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76.16

8723

75.25

5681

76.39

4267

78.6

5605

79.47

6856

74.64

8888

75.16

7809

74.44

5013

77.98

5281

77.27

7712

76.7

6119

72.87

14717

73.81

13787

72.44

5662

74.5

4014

74.91

4745

75.4

8276

75.28

6155

75.9

8788

75.88

6333

76.08

3174

74.91

4215

76.36

5067

74.38

5275

72.93

4769

72.9

5372

73.09

5444

72.06

3934

72.14

6300

69.84

7277

70.76

5670

71.13

8540

71.12

7290

72.47

4698

70.55

6716

67.89

7478

65.82

17638

67.69

10768

67.57

20202

67.1

4910

66.51

7144

66.12

8856

66.26

6639

65.47

11578

67.01

6436

68.04

13463

66.25

9479

65.77

7371

65.18

7691

65.16

7318

64.12

10492

62.62

8538

61.42

7473

63.02

7444

61.81

8453

60.96

12820

63.19

13160

64.05

7024

64.25

6278

63.15

9583

63.92

7796

67.39

6681

70.55

5827

69.62

8036

70.26

9540

69.57

7049

71.01

7616

70.37

10801

69.67

6694

72.45

6499

73.29

7082

73.37

7584

73.51

11394

74.86

8151

74.09

6971

72.53

10548

72.77

6365

72.95

6206

72.99

7600

72.61

6984

71.46

5660

74.72

7861

75.25

9099

77.51

11715

77.37

11487

77.83

6953

77.66

4517

77.81

7749

77.05

7054

78.85

7279

78.33

6247

76.09

8885

75.34

8954

75.74

5501

74.13

9411

74.57

8183

77.19

4646

75.27

4852

75.08

5935

75.9

8065

75.69

4714

76.35

6654

74.85

5714

74.91

7999

73.19

11043

73.2

5536

73.59

2528

73.29

3073

72.29

3256

71.85

8345

71.63

5742

73.2

4512

73.4

8669

73.1

4263

73.55

10467

73.08

4496

71.18

4910

69.06

6400

68.82

11150

68.24

11667

68.88

8337

67.49

6191

67.53

5816

66.49

5885

67.34

4252

66.31

7254

64.85

9125

65.23

5920

65.18

11804

65.46

7466

66.96

7771

65.98

6028

66.98

6818

69.72

10354

70.34

7618

70.46

9284

70.46

11589

70.09

8406

69.89

7930

67.73

6611

68.52

4106

69.26

4623

71.23

3271

71.6

4530

71.56

2950

69.83

4334

69.93

6056

70.76

4891

70.25

4027

70.26

3821

71.53

6580

71.22

5195

70.07

6583

69.81

3488

67.42

2550

67.05

3260

69.22

4245

68.24

2478

68.23

2674

68.5

6509

67.84

6671

66.55

9957

58.59

14314

61.58

7588

59.73

3403

58.36

4437

60.07

5862

60.15

6470

59.34

3321

58.23

9806

59.43

5668

58.17

6159

58.19

6645

58.03

3768

58.91

3204

61.61

2830

61.82

3277

61.04

6666

62.48

7030

61.94

7500

63.71

4875

63.59

3643

63.2

4071

64.2

3419

64.99

3729

64.54

3023

64.98

4310

64.96

5495

65.27

4537

66.81

2784

66.89

4113

67.09

2918

67.73

4239

65.98

5053

66.44

2422

67.24

3131

68.09

5425

69.53

5826

70.03

4893

69.57

5540

71.05

5810

71.6

2879

72.52

8471

73.18

5951

75.52

4121

75.54

4075

76.11

2957

78.13

5729

76.64

3924

76.55

6842

77.78

6904

80.55

8174

84.2

7226

83.65

6621

78.77

9507

78.07

2504

80.03

2519

80.83

4352

80.78

6073

86.14

8524

85.84

4277

88.25

5351

83.41

11021

83.64

7682

85.2

4523

84.36

7302

82.7

4699

80.56

3298

80.18

3793

80.79

4733

83.04

4655

80.43

2273

80.7

4032

81.76

4794

83.71

2776

86.97

5216

91.18

8654

91.52

5555

94.24

8084

94.57

9170

92.21

9170

94.44

9761

90.97

8711

90.96

5682

93.35

6090

89.98

5112

88.99

6346

89.27

4893

88.63

5058

89.72

6290

90.64

8533

92.9

6886

94.88

5928

97.06

9569

97.42

9162

96.48

8734

93.34

7292

92.99

6768

92.46

5985

91.01

5883

92.34

8794

92.47

8475

90.74

4966

92.26

2970

99.99

5909

98

2732

98.82

2495

97.81

2996

97.11

3287

98.52

2875

99.11

5241

99

3961

100.23

5364

102.97

5285

102.62

2891

104.41

5326

105.51

6786

105.57

4629

103.65

10228

103.04

2637

103.09

7712

105.57

9132

105.94

7396

106.92

2402

107.06

2368

107.99

3508

110.6

3684

110.31

4386

110.09

2673

111.79

4117

109.43

5925

109.85

5966

112.68

4370

111.39

4146

111.84

6188

109.28

4020

113.24

5355

114.79

3292

114.53

5284

112.08

5648

110.7

7784

106.67

4708

107.5

5462

109.51

4492

112.04

5203

112.97

5730

116.9

4888

117.66

4591

115.75

6071

115.63

6660

116.66

5771

115.7

6865

110.37

4855

109.55

8666

105.61

6590

106.39

4391

108.15

4762

107.55

6858

103.5

9528

103.68

7059

106.02

6151

104.92

7711

102.23

4524

102.83

5137

105.31

3889

108.65

5279

108.05

5335

110.36

6285

108.91

7348

105.19

5859

108.76

7716

106.39

6764

107.84

6631

106.06

9558

107.36

8307

105.65

6847

103.28

4398

100.8

5263

101.93

6441

102.07

6944

102.29

4305

100.37

2956

102.4

6617

102.66

7289

103.14

11480

103.05

4719

101.39

2789

101.48

2323

97.43

3218

97.47

3927

97.72

4075

96.58

4610

95.29

7105

88.61

5938

89.72

6006

93.69

5264

94.08

7007

94.87

6722

96.82

9875

99.34

7389

98.66

9036

101.05

8004

99.86

7791

95.91

5507

99.7

5049

98.51

5916

97.03

6069

97.36

5562

94.9

4534

90.71

8007

93.56

6969

90.78

6984

90.84

8497

87.38

8432

87.8

7876

90.95

4708

90.16

5563

88.77

3533

87.81

5222

84.58

5919

84.42

5090

85

7357

85.58

4724

86.6

7505

86.92

5067

88.8

7134

89.19

3654

90.21

5774

90.17

5328

92.72

5736

93.84

6049

93.86

4754

93.22

7043

92.4

5613

90.92

7312

90.89

6731

91.06

4044

92.55

4412

94.54

4488

93.01

3824

90.67

4707

90.25

4105

88.76

14802

87.58

6668

89.67

6661

91.14

6588

93.13

3554

90.3

6488

88.43

5729

91.37

4766

88.4

2019

88.41

4507

85.18

6938

84.39

5291

82.6

4529

83.24

4684

83.43

4847

81.37

4800

82.03

2925

81.5

4013

81.91

4890

78.83

10570

79.89

5380

78.02

7131

73.35

6317

73.86

6193

77.27

4529

79.21

7478

80.1

5163

81.16

4206

84.5

4551

82.11

5581

80.34

5648

82.77

7718

82.48

4338

82.65

4116

85.61

5680

84.93

7764

82.97

7511

83.1

4125

81.65

5472

85.04

5441

84.01

5946

86.4

6017

86.25

8404

85.45

6453

83.15

8285

82.74

7461

82.65

5549

82.42

7004

85.26

6438

84.48

3420

85.06

3943

86.5

3801

87.65

5004

87.97

6870

89.68

6935

89.11

7186

89.87

3866

90.72

4383

92.05

4975

92.67

4063

93.52

8243

90.62

8415

91.68

8004

91.03

8741

89.84

4131

89.02

5858

88.51

7882

90.81

4578

89.81

5305

87.72

5664

89.37

6066

90.05

2448

90.19

5676

87.97

5495

86.31

9019

85.59

4278

83.72

4659

79.87

5000

80.72

5713

84.15

7975

84.92

6493

83.03

5732

82.97

5852

80.04

7516

79.93

5083

82.58

4281

82.79

5398

82.52

5715

82.58

3406

80.96

3074

80.72

6607

80.5

4957

79.23

5547

79.57

4232

77.54

3802

75.45

5907

76.46

5170

74.15

2417

75.22

5662

76.3

4245

76.7

6980

76.23

3420

74.74

7851

73.17

6616

73.16

8478

73.01

7174

74.02

6069

72.92

4199

72.86

4693

76.32

4614

76.55

4306

76.22

5176

76.89

4045

76.61

4117

78.32

7555

75.13

6590

74.83

6172

73.8

4898

72.85

3987

74.87

3678

73.07

8584

70.95

4996

70.37

5265

69.33

8016

69.26

7494

67.79

5912

67.65

8128

67.84

6907

68.51

4407

65.64

5161

68.49

6402

69.05

8428

72.4

5910

73.37

4784

72.58

8790

70.7

7580

70.58

3502

69.82

5183

70.77

4754

68.05

6937

68.4

7023

69

4763

69.28

3456

70.99

7498

74.63

7870

74.83

8983

72.45

8668

73.56

8423

74.22

6671

75.75

6870

77.13

4826

79.26

6096

78.11

3997

79.67

4899

79.06

8073

76.71

8782

76.06

7453

74.79

9504

72.07

12222

72.41

8087

76.15

4779

76.45

4881

76.12

3612

77.01

6730

78.85

4608

78.9

4590

80.45

12857

78.19

9693

77.57

5176

78.8

6915

77.56

8288

75.63

4926

76.4

4570

76.16

5070

75.43

5084

77.56

6000

78.39

8163

77.94

4811

79.82

7587

80.4

3346

80.53

4865

82.55

4485

80.95

4291

81.4

3578

81.74

5253

82.86

13516

82.77

7642

82.93

2753

83.82

5607

84.79

4538

83.72

5473

85.92

3107

86.04

8329

88.11

7337

87.55

5151

86.06

6443

84.67

4975

86.04

6102

86.37

7521

86.53

4144

85.47

4403

86.15

7930

87.61

4457

87.73

7207

88.59

8632

90.07

9747

90.69

6729

90.28

4636

89.61

6000

90.15

6833

92.32

3554

91.41

5223

91.9

7109

89.63

3189

88.88

7093

89.8

3239

89.21

3239

90.11

2975

90.34

2669

92.06

4684

92.73

5622

91.56

7763

93.46

4093

92.31

7465

92.76

7767

90.84

4920

91.06

6809

90.24

4201

90.39

3433

89.92

7935

91.46

6585

93.38

6175

93.73

5732

95.2

3770

94.87

5285

97.18

5010

97.23

8024

97.45

4390

96.91

6675

97.64

7551

96.71

6925

97.59

5091

98.23

9046

98.54

5935

98.53

12581

98.26

6308

97.93

6008

97.89

4220

98.87

4696

96.94

3558

98.25

3918

98.7

3693

97.53

4177

96.13

5589

91.78

5837

92.3

4574

93.09

4223

91.66

2625

89.51

2920

89.37

3982

89.55

7839

90.63

3144

92.05

8189

93.06

11391

93.65

9671

93.1

9661

94.99

4897

97.98

9530

97.79

9798

99.11

12281

98.79

9871

100.56

3697

99.33

6332

100.58

6746

101.04

6101

100.99

7712

97.59

5197

96.74

6558

98.62

5706

100.53

6274

101.1

7110

101.98

3713

101.44

6530

102.74

4365

103.29

4141

104.56

6441

102.36

3761

104.23

11787

103.16

10005

102.02

9296

103.41

6849

105.89

6637

105.35

7258

103.21

7437

104.11

4103

100.17

8960

99.8

6599

99.94

6586

97.61

7601

99.71

7003

101.6

7389

101.6

6967

103.61

5127

104.9

7300

104.86

11325

104.79

7286

103.99

7204

101.87

6408

101.3

8259

101.64

6901

102.69

8828

102.12

8496

104.32

4726

106.48

4576

104.76

5859

103.05

3825

104.45

3346

105.04

5751

104.16

3990

103.89

3755

102.77

3797

102.43

4941

102.79

3910

105.21

3416

106.65

5369

107.07

6441

106.9

7780

107.54

5622

107.2

9619

110.26

8237

111.1

11389

110.71

13281

110.98

9231

110.34

7738

110.63

7047

111.96

3992

112.63

4307

113.68

4891

113.02

5074

112.59

8802

111.66

6676

110.89

4240

111.68

9712

109.61

5656

108.96

5979

109.77

7509

111.16

8887

113.18

13830

113.46

12449

114.92

7172

115.2

6166

115.75

6685

115.63

5312

116.03

8184

114.87

7719

115.65

5502

115.03

10106

115.05

7363

113.32

9158

113.63

10760

113.44

11147

115.92

4025

118.07

6836

117.57

8279

119.28

12332

118.88

10586

118.1

23882

116.82

9668

114.74

11025

113.87

13208

111.23

5470

111.63

3087

111.49

6097

114.55

7607

114.55

8176

116.02

5926

113.31

5202

113.72

4660

113.18

3837

112.16

7348

113.64

2747

115.1

6891

114.98

5830

115.98

5191

116.34

4398

116.35

9829

119.57

9603

120.05

5893

121.04

5599

119.27

9959

120.99

11970

120.65

13330

120.59

16096

117.97

8846

118.49

6316

120.6

5867

121.93

5491

120.76

3075

122.44

8279

120.3

6759

119.7

8444

117.48

12823

114.01

8914

112.4

9727

112.84

8827

112.92

7657

108.97

4910

109.38

16858

102.94

15534

102.73

11310

106.05

16331

102.14

14892

99.11

7350

94.05

6519

96.09

7404

100.92

8245

99.66

8622

102.13

7894

103.68

4206

101.64

8008

104.09

13423

105.82

6537

104.14

12300

105.74

11318

104.06

8654

99.51

8896

100.95

22907

105.02

19291

104.73

10985

102.59

14927

100.58

11900

96.39

6486

94.9

4697

96.78

3915

96.84

5209

98.02

8372

95.74

3899

96.8

5389

96.48

6436

95.56

4860

98.85

8068

101.08

5474

99.85

6527

100.81

5109

101.85

7951

100.8

18176

97.75

6090

97.91

4539

98.19

5289

98.46

6137

95.78

4600

96.51

12476

96.45

9501

97.11

16702

95.09

14425

94.64

12861

95.6

5914

97.11

7008

95.29

7780

97.51

6427

96.08

7550

95.38

5813

95.22

5539

95.66

6613

96.55

4232

94.59

11670

95.27

4485

93.19

8863

94.21

6439

94.59

13429

96.31

7511

94.84

6019

96.08

10862

96.72

7785

97.23

10302

99.05

10505

100.15

5100

99.72

3603

98.97

3633

99.48

5501

101.18

5927

100.86

5018
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Sheet1

		Date		USD Futures Volume		KOSPI 200 Index

		19990423		249		88.07

		19990426		183		91.15

		19990427		251		93.51

		19990428		277		92.59

		19990429		198		87.36

		19990430		284		87.15

		19990503		224		87.17

		19990504		336		88.69

		19990506		400		93.49

		19990507		292		93.54

		19990510		143		93.31

		19990511		450		89.32

		19990512		582		88.71

		19990513		484		85.11

		19990514		262		85.23

		19990517		459		83.33

		19990518		432		84.86

		19990519		253		85.27

		19990520		640		82.48

		19990521		321		82.67

		19990524		285		81.03

		19990525		169		81.17

		19990526		308		83.54

		19990527		316		84.50

		19990528		338		85.13

		19990531		754		85.68

		19990601		140		88.27

		19990602		220		90.86

		19990603		801		91.48

		19990604		405		94.09

		19990607		559		99.96

		19990608		1179		101.18

		19990609		1084		94.54

		19990610		655		101.61

		19990611		482		100.39

		19990614		978		96.89

		19990615		243		95.06

		19990616		465		98.37

		19990617		589		98.73

		19990618		677		99.59

		19990621		496		104.02

		19990622		941		104.85

		19990623		856		106.27

		19990624		616		104.66

		19990625		621		105.15

		19990628		1020		108.15

		19990629		894		107.17

		19990630		1189		105.47

		19990701		966		110.24

		19990702		1199		111.54

		19990705		1106		114.78

		19990706		2127		118.48

		19990707		979		120.47

		19990708		1767		118.88

		19990709		1172		122.48

		19990712		1416		119.29

		19990713		1249		117.36

		19990714		1256		113.28

		19990715		1102		117.21

		19990716		891		121.83

		19990719		1575		121.98

		19990720		2392		118.39

		19990721		2622		114.43

		19990722		1983		115.75

		19990723		3623		107.07

		19990726		1890		103.90

		19990727		1413		110.63

		19990728		1591		112.57

		19990729		1674		119.60

		19990730		1688		116.14

		19990802		1179		114.54

		19990803		925		115.77

		19990804		750		116.02

		19990805		880		112.00

		19990806		587		111.77

		19990809		541		113.03

		19990810		1487		115.86

		19990811		1762		112.75

		19990812		1909		113.16

		19990813		1376		109.19

		19990816		928		107.99

		19990817		1384		104.23

		19990818		1018		103.96

		19990819		2147		103.74

		19990820		1599		104.65

		19990823		1661		109.53

		19990824		1130		111.33

		19990825		1829		115.37

		19990826		1144		115.19

		19990827		2170		115.69

		19990830		1567		113.36

		19990831		1082		112.79

		19990901		2138		108.77

		19990902		1536		108.35

		19990903		2515		110.06

		19990906		865		114.15

		19990907		1361		114.27

		19990908		1360		113.59

		19990909		2239		115.39

		19990910		897		116.67

		19990913		912		119.38

		19990914		1744		117.60

		19990915		1219		115.48

		19990916		3734		110.71

		19990917		2810		112.00

		19990920		817		113.16

		19990921		3189		116.33

		19990922		1405		114.31

		19990927		2070		109.49

		19990928		4662		109.05

		19990929		2833		104.90

		19990930		537		100.71

		19991001		1756		101.81

		19991004		1254		98.96

		19991005		1437		95.97

		19991006		2426		101.46

		19991007		3108		102.94

		19991008		1207		101.15

		19991011		725		100.27

		19991012		1119		102.78

		19991013		857		102.82

		19991014		2270		104.11

		19991015		1188		103.70

		19991018		1822		99.32

		19991019		1598		97.39

		19991020		510		99.47

		19991021		1726		97.88

		19991022		2474		98.05

		19991025		632		95.69

		19991026		2172		95.50

		19991027		1384		95.05

		19991028		801		98.73

		19991029		810		100.19

		19991101		1813		105.55

		19991102		1153		107.43

		19991103		2813		106.95

		19991104		2531		109.97

		19991105		3232		110.01

		19991108		1906		109.33

		19991109		1619		114.13

		19991110		2788		113.54

		19991111		2582		114.29

		19991112		1947		117.40

		19991115		2102		118.11

		19991116		2373		122.57

		19991117		2352		117.68

		19991118		2360		118.45

		19991119		1727		121.44

		19991122		2233		119.36

		19991123		2429		118.79

		19991124		1553		118.52

		19991125		2490		119.32

		19991126		2193		116.95

		19991129		1189		119.38

		19991130		1664		123.59

		19991201		1463		124.46

		19991202		2929		120.08

		19991203		1221		119.74

		19991206		1121		124.35

		19991207		3310		125.48

		19991208		4073		123.85

		19991209		3077		122.22

		19991210		3190		126.61

		19991213		2861		125.66

		19991214		3024		123.65

		19991215		2781		118.69

		19991216		2132		116.93

		19991217		2181		117.39

		19991220		4326		120.14

		19991221		2546		119.67

		19991222		1996		121.09

		19991223		1810		122.31

		19991224		503		124.68

		19991227		871		126.74

		19991228		2482		130.02

		20000104		4235		133.66

		20000105		5657		123.86

		20000106		5652		120.80

		20000107		6522		119.10

		20000110		6700		124.11

		20000111		6552		123.11

		20000112		5410		119.81

		20000113		5429		119.22

		20000114		8258		118.95

		20000117		5936		123.85

		20000118		5812		123.82

		20000119		6936		118.68

		20000120		5749		120.04

		20000121		2731		116.93

		20000124		2974		117.17

		20000125		2288		112.48

		20000126		1912		111.68

		20000127		2371		114.47

		20000128		2490		118.92

		20000131		4220		119.08

		20000201		3424		116.75

		20000202		5024		118.32

		20000203		5094		119.00

		20000207		3307		122.09

		20000208		4318		120.79

		20000209		5349		122.93

		20000210		3941		121.89

		20000211		6048		120.40

		20000214		6924		114.94

		20000215		4597		110.62

		20000216		3880		110.52

		20000217		5416		112.79

		20000218		4849		110.45

		20000221		7393		106.45

		20000222		6770		107.15

		20000223		3700		110.64

		20000224		7509		109.03

		20000225		6378		108.43

		20000228		4623		101.93

		20000229		2863		103.17

		20000302		7709		112.23

		20000303		5572		112.48

		20000306		4841		113.69

		20000307		6274		113.41

		20000308		8752		114.61

		20000309		5639		109.81

		20000310		5129		110.68

		20000313		3184		105.14

		20000314		3513		104.30

		20000315		3878		103.28

		20000316		2305		104.19

		20000317		1991		106.31

		20000320		1090		105.75

		20000321		2595		107.92

		20000322		3306		110.21

		20000323		5193		108.28

		20000324		4593		111.15

		20000327		4077		110.58

		20000328		5103		111.18

		20000329		4863		114.25

		20000330		3533		112.06

		20000331		2511		108.03

		20000403		6500		106.67

		20000404		2873		104.81

		20000406		3256		101.41

		20000407		5769		105.83

		20000410		3613		110.06

		20000411		2444		108.36

		20000412		3661		105.71

		20000414		7487		100.75

		20000417		4964		88.95

		20000418		4214		94.12

		20000419		1817		95.02

		20000420		2009		95.86

		20000421		1212		96.43

		20000424		2234		93.88

		20000425		1546		92.50

		20000426		8515		89.46

		20000427		3193		86.75

		20000428		4500		91.21

		20000502		2741		94.88

		20000503		3479		94.79

		20000504		2069		94.51

		20000508		2555		97.09

		20000509		951		95.88

		20000510		1811		95.72

		20000512		6254		93.17

		20000515		4826		92.09

		20000516		4371		94.76

		20000517		2859		92.55

		20000518		4917		90.93

		20000519		7539		93.36

		20000522		6436		88.34

		20000523		5908		86.79

		20000524		8119		85.78

		20000525		6710		88.57

		20000526		5542		83.12

		20000529		5303		82.79

		20000530		5735		87.33

		20000531		8061		92.74

		20000601		5164		93.90

		20000602		5417		96.81

		20000605		7279		100.78

		20000607		7367		104.33

		20000608		6679		101.45

		20000609		7542		106.54

		20000612		4289		107.82

		20000613		2875		102.53

		20000614		5554		104.66

		20000615		3813		98.46

		20000616		5991		96.89

		20000619		6867		96.42

		20000620		5023		100.19

		20000621		4313		99.67

		20000622		3471		99.66

		20000623		3854		99.18

		20000626		4621		100.75

		20000627		4226		103.04

		20000628		5764		104.24

		20000629		4062		104.32

		20000630		2928		104.43

		20000703		2796		106.01

		20000704		3709		103.72

		20000705		5302		105.32

		20000706		3235		106.13

		20000707		2442		106.60

		20000710		4589		107.80

		20000711		6244		106.02

		20000712		7300		106.49

		20000713		7022		107.41

		20000714		5478		105.18

		20000718		4950		103.45

		20000719		4847		101.41

		20000720		4815		99.05

		20000721		4674		99.51

		20000724		2919		93.77

		20000725		4990		93.63

		20000726		5703		94.45

		20000727		8375		92.26

		20000728		5174		87.55

		20000731		3040		89.35

		20000801		2688		92.11

		20000802		3172		92.25

		20000803		3430		91.36

		20000804		2501		89.74

		20000807		2689		85.26

		20000808		3376		83.98

		20000809		5811		89.88

		20000810		4467		92.42

		20000811		3679		91.32

		20000814		1644		92.54

		20000816		3059		94.99

		20000817		3030		93.97

		20000818		3483		91.95

		20000821		1820		91.26

		20000822		5623		93.41

		20000823		3304		90.87

		20000824		2493		90.75

		20000825		406		92.26

		20000828		3235		92.48

		20000829		3855		92.41

		20000830		5739		90.62

		20000831		2269		86.54

		20000901		13083		86.93

		20000904		8348		85.37

		20000905		2522		85.10

		20000906		7598		84.70

		20000907		8269		81.99

		20000908		8030		81.62

		20000914		7358		81.02

		20000915		8946		78.02

		20000918		9842		71.64

		20000919		5630		70.76

		20000920		6494		75.30

		20000921		5405		74.08

		20000922		4959		68.56

		20000925		6803		72.59

		20000926		7066		72.99

		20000927		7649		74.52

		20000928		8191		75.45

		20000929		5899		76.37

		20001002		5410		73.17

		20001004		7121		74.38

		20001005		6608		75.45

		20001006		4662		75.81

		20001009		4125		73.14

		20001010		4370		73.04

		20001011		4975		68.92

		20001012		5515		65.85

		20001013		7963		64.64

		20001016		5220		67.91

		20001017		6551		63.07

		20001018		9997		63.29

		20001019		9288		63.43

		20001020		7781		67.54

		20001023		12828		65.26

		20001024		9341		67.53

		20001025		6789		67.23

		20001026		5864		64.84

		20001027		7642		63.77

		20001030		5793		62.52

		20001031		8886		64.00

		20001101		11586		68.54

		20001102		8802		69.68

		20001103		5212		69.94

		20001106		5486		69.37

		20001107		7014		69.02

		20001108		16014		69.77

		20001109		12814		70.09

		20001110		5742		70.64

		20001113		7647		67.20

		20001114		8207		68.99

		20001115		18346		69.55

		20001116		10876		69.25

		20001117		8785		68.73

		20001120		11703		66.90

		20001121		4628		66.14

		20001122		7786		64.93

		20001123		7373		64.02

		20001124		6039		66.24

		20001127		5507		69.36

		20001128		4351		67.12

		20001129		7618		64.45

		20001130		6969		63.48

		20001201		7594		64.23

		20001204		5090		62.50

		20001205		8214		64.57

		20001206		7434		64.72

		20001207		8808		65.58

		20001208		6852		67.06

		20001211		8195		69.76

		20001212		8291		68.16

		20001213		12951		70.15

		20001214		9086		68.61

		20001215		7905		66.84

		20001218		7340		67.56

		20001219		6551		66.47

		20001220		6581		64.43

		20001221		5199		64.24

		20001222		5982		62.83

		20001226		5237		63.35

		20010102		11525		65.41

		20010103		17964		65.38

		20010104		15720		70.14

		20010105		12695		73.15

		20010108		12797		73.83

		20010109		15052		74.20

		20010110		13205		70.49

		20010111		12627		70.38

		20010112		10690		74.04

		20010115		6776		75.58

		20010116		7881		76.16

		20010117		8723		75.25

		20010118		5681		76.39

		20010119		4267		78.60

		20010122		5605		79.47

		20010126		6856		74.64

		20010129		8888		75.16

		20010130		7809		74.44

		20010131		5013		77.98

		20010201		5281		77.27

		20010202		7712		76.70

		20010205		6119		72.87

		20010206		14717		73.81

		20010207		13787		72.44

		20010208		5662		74.50

		20010209		4014		74.91

		20010212		4745		75.40

		20010213		8276		75.28

		20010214		6155		75.90

		20010215		8788		75.88

		20010216		6333		76.08

		20010219		3174		74.91

		20010220		4215		76.36

		20010221		5067		74.38

		20010222		5275		72.93

		20010223		4769		72.90

		20010226		5372		73.09

		20010227		5444		72.06

		20010228		3934		72.14

		20010302		6300		69.84

		20010305		7277		70.76

		20010306		5670		71.13

		20010307		8540		71.12

		20010308		7290		72.47

		20010309		4698		70.55

		20010312		6716		67.89

		20010313		7478		65.82

		20010314		17638		67.69

		20010315		10768		67.57

		20010316		20202		67.10

		20010319		4910		66.51

		20010320		7144		66.12

		20010321		8856		66.26

		20010322		6639		65.47

		20010323		11578		67.01

		20010326		6436		68.04

		20010327		13463		66.25

		20010328		9479		65.77

		20010329		7371		65.18

		20010330		7691		65.16

		20010402		7318		64.12

		20010403		10492		62.62

		20010404		8538		61.42

		20010406		7473		63.02

		20010409		7444		61.81

		20010410		8453		60.96

		20010411		12820		63.19

		20010412		13160		64.05

		20010413		7024		64.25

		20010416		6278		63.15

		20010417		9583		63.92

		20010418		7796		67.39

		20010419		6681		70.55

		20010420		5827		69.62

		20010423		8036		70.26

		20010424		9540		69.57

		20010425		7049		71.01

		20010426		7616		70.37

		20010427		10801		69.67

		20010430		6694		72.45

		20010502		6499		73.29

		20010503		7082		73.37

		20010504		7584		73.51

		20010507		11394		74.86

		20010508		8151		74.09

		20010509		6971		72.53

		20010510		10548		72.77

		20010511		6365		72.95

		20010514		6206		72.99

		20010515		7600		72.61

		20010516		6984		71.46

		20010517		5660		74.72

		20010518		7861		75.25

		20010521		9099		77.51

		20010522		11715		77.37

		20010523		11487		77.83

		20010524		6953		77.66

		20010525		4517		77.81

		20010528		7749		77.05

		20010529		7054		78.85

		20010530		7279		78.33

		20010531		6247		76.09

		20010601		8885		75.34

		20010604		8954		75.74

		20010605		5501		74.13

		20010607		9411		74.57

		20010608		8183		77.19

		20010611		4646		75.27

		20010612		4852		75.08

		20010613		5935		75.90

		20010614		8065		75.69

		20010615		4714		76.35

		20010618		6654		74.85

		20010619		5714		74.91

		20010620		7999		73.19

		20010621		11043		73.20

		20010622		5536		73.59

		20010625		2528		73.29

		20010626		3073		72.29

		20010627		3256		71.85

		20010628		8345		71.63

		20010629		5742		73.20

		20010702		4512		73.40

		20010703		8669		73.10

		20010704		4263		73.55

		20010705		10467		73.08

		20010706		4496		71.18

		20010709		4910		69.06

		20010710		6400		68.82

		20010711		11150		68.24

		20010712		11667		68.88

		20010713		8337		67.49

		20010716		6191		67.53

		20010718		5816		66.49

		20010719		5885		67.34

		20010720		4252		66.31

		20010723		7254		64.85

		20010724		9125		65.23

		20010725		5920		65.18

		20010726		11804		65.46

		20010727		7466		66.96

		20010730		7771		65.98

		20010731		6028		66.98

		20010801		6818		69.72

		20010802		10354		70.34

		20010803		7618		70.46

		20010806		9284		70.46

		20010807		11589		70.09

		20010808		8406		69.89

		20010809		7930		67.73

		20010810		6611		68.52

		20010813		4106		69.26

		20010814		4623		71.23

		20010816		3271		71.60

		20010817		4530		71.56

		20010820		2950		69.83

		20010821		4334		69.93

		20010822		6056		70.76

		20010823		4891		70.25

		20010824		4027		70.26

		20010827		3821		71.53

		20010828		6580		71.22

		20010829		5195		70.07

		20010830		6583		69.81

		20010831		3488		67.42

		20010903		2550		67.05

		20010904		3260		69.22

		20010905		4245		68.24

		20010906		2478		68.23

		20010907		2674		68.50

		20010910		6509		67.84

		20010911		6671		66.55

		20010912		9957		58.59

		20010913		14314		61.58

		20010914		7588		59.73

		20010917		3403		58.36

		20010918		4437		60.07

		20010919		5862		60.15

		20010920		6470		59.34

		20010921		3321		58.23

		20010924		9806		59.43

		20010925		5668		58.17

		20010926		6159		58.19

		20010927		6645		58.03

		20010928		3768		58.91

		20011004		3204		61.61

		20011005		2830		61.82

		20011008		3277		61.04

		20011009		6666		62.48

		20011010		7030		61.94

		20011011		7500		63.71

		20011012		4875		63.59

		20011015		3643		63.20

		20011016		4071		64.20

		20011017		3419		64.99

		20011018		3729		64.54

		20011019		3023		64.98

		20011022		4310		64.96

		20011023		5495		65.27

		20011024		4537		66.81

		20011025		2784		66.89

		20011026		4113		67.09

		20011029		2918		67.73

		20011030		4239		65.98

		20011031		5053		66.44

		20011101		2422		67.24

		20011102		3131		68.09

		20011105		5425		69.53

		20011106		5826		70.03

		20011107		4893		69.57

		20011108		5540		71.05

		20011109		5810		71.60

		20011112		2879		72.52

		20011113		8471		73.18

		20011114		5951		75.52

		20011115		4121		75.54

		20011116		4075		76.11

		20011119		2957		78.13

		20011120		5729		76.64

		20011121		3924		76.55

		20011122		6842		77.78

		20011123		6904		80.55

		20011126		8174		84.20

		20011127		7226		83.65

		20011128		6621		78.77

		20011129		9507		78.07

		20011130		2504		80.03

		20011203		2519		80.83

		20011204		4352		80.78

		20011205		6073		86.14

		20011206		8524		85.84

		20011207		4277		88.25

		20011210		5351		83.41

		20011211		11021		83.64

		20011212		7682		85.20

		20011213		4523		84.36

		20011214		7302		82.70

		20011217		4699		80.56

		20011218		3298		80.18

		20011219		3793		80.79

		20011220		4733		83.04

		20011221		4655		80.43

		20011224		2273		80.70

		20011226		4032		81.76

		20011227		4794		83.71

		20011228		2776		86.97

		20020102		5216		91.18

		20020103		8654		91.52

		20020104		5555		94.24

		20020107		8084		94.57

		20020108		9170		92.21

		20020109		9170		94.44

		20020110		9761		90.97

		20020111		8711		90.96

		20020114		5682		93.35

		20020115		6090		89.98

		20020116		5112		88.99

		20020117		6346		89.27

		20020118		4893		88.63

		20020121		5058		89.72

		20020122		6290		90.64

		20020123		8533		92.90

		20020124		6886		94.88

		20020125		5928		97.06

		20020128		9569		97.42

		20020129		9162		96.48

		20020130		8734		93.34

		20020131		7292		92.99

		20020201		6768		92.46

		20020204		5985		91.01

		20020205		5883		92.34

		20020206		8794		92.47

		20020207		8475		90.74

		20020208		4966		92.26

		20020214		2970		99.99

		20020215		5909		98.00

		20020218		2732		98.82

		20020219		2495		97.81

		20020220		2996		97.11

		20020221		3287		98.52

		20020222		2875		99.11

		20020225		5241		99.00

		20020226		3961		100.23

		20020227		5364		102.97

		20020228		5285		102.62

		20020304		2891		104.41

		20020305		5326		105.51

		20020306		6786		105.57

		20020307		4629		103.65

		20020308		10228		103.04

		20020311		2637		103.09

		20020312		7712		105.57

		20020313		9132		105.94

		20020314		7396		106.92

		20020315		2402		107.06

		20020318		2368		107.99

		20020319		3508		110.60

		20020320		3684		110.31

		20020321		4386		110.09

		20020322		2673		111.79

		20020325		4117		109.43

		20020326		5925		109.85

		20020327		5966		112.68

		20020328		4370		111.39

		20020329		4146		111.84

		20020401		6188		109.28

		20020402		4020		113.24

		20020403		5355		114.79

		20020404		3292		114.53

		20020408		5284		112.08

		20020409		5648		110.70

		20020410		7784		106.67

		20020411		4708		107.50

		20020412		5462		109.51

		20020415		4492		112.04

		20020416		5203		112.97

		20020417		5730		116.90

		20020418		4888		117.66

		20020419		4591		115.75

		20020422		6071		115.63

		20020423		6660		116.66

		20020424		5771		115.70

		20020425		6865		110.37

		20020426		4855		109.55

		20020429		8666		105.61

		20020430		6590		106.39

		20020502		4391		108.15

		20020503		4762		107.55

		20020506		6858		103.50

		20020507		9528		103.68

		20020508		7059		106.02

		20020509		6151		104.92

		20020510		7711		102.23

		20020513		4524		102.83

		20020514		5137		105.31

		20020515		3889		108.65

		20020516		5279		108.05

		20020517		5335		110.36

		20020520		6285		108.91

		20020521		7348		105.19

		20020522		5859		108.76

		20020523		7716		106.39

		20020524		6764		107.84

		20020527		6631		106.06

		20020528		9558		107.36

		20020529		8307		105.65

		20020530		6847		103.28

		20020531		4398		100.80

		20020603		5263		101.93

		20020604		6441		102.07

		20020605		6944		102.29

		20020607		4305		100.37

		20020610		2956		102.40

		20020611		6617		102.66

		20020612		7289		103.14

		20020614		11480		103.05

		20020617		4719		101.39

		20020618		2789		101.48

		20020619		2323		97.43

		20020620		3218		97.47

		20020621		3927		97.72

		20020624		4075		96.58

		20020625		4610		95.29

		20020626		7105		88.61

		20020627		5938		89.72

		20020628		6006		93.69

		20020702		5264		94.08

		20020703		7007		94.87

		20020704		6722		96.82

		20020705		9875		99.34

		20020708		7389		98.66

		20020709		9036		101.05

		20020710		8004		99.86

		20020711		7791		95.91

		20020712		5507		99.70

		20020715		5049		98.51

		20020716		5916		97.03

		20020718		6069		97.36

		20020719		5562		94.90

		20020722		4534		90.71

		20020723		8007		93.56

		20020724		6969		90.78

		20020725		6984		90.84

		20020726		8497		87.38

		20020729		8432		87.80

		20020730		7876		90.95

		20020731		4708		90.16

		20020801		5563		88.77

		20020802		3533		87.81

		20020805		5222		84.58

		20020806		5919		84.42

		20020807		5090		85.00

		20020808		7357		85.58

		20020809		4724		86.60

		20020812		7505		86.92

		20020813		5067		88.80

		20020814		7134		89.19

		20020816		3654		90.21

		20020819		5774		90.17

		20020820		5328		92.72

		20020821		5736		93.84

		20020822		6049		93.86

		20020823		4754		93.22

		20020826		7043		92.40

		20020827		5613		90.92

		20020828		7312		90.89

		20020829		6731		91.06

		20020830		4044		92.55

		20020902		4412		94.54

		20020903		4488		93.01

		20020904		3824		90.67

		20020905		4707		90.25

		20020906		4105		88.76

		20020909		14802		87.58

		20020910		6668		89.67

		20020911		6661		91.14

		20020912		6588		93.13

		20020913		3554		90.30

		20020916		6488		88.43

		20020917		5729		91.37

		20020918		4766		88.40

		20020919		2019		88.41

		20020923		4507		85.18

		20020924		6938		84.39

		20020925		5291		82.60

		20020926		4529		83.24

		20020927		4684		83.43

		20020930		4847		81.37

		20021001		4800		82.03

		20021002		2925		81.50

		20021004		4013		81.91

		20021007		4890		78.83

		20021008		10570		79.89

		20021009		5380		78.02

		20021010		7131		73.35

		20021011		6317		73.86

		20021014		6193		77.27

		20021015		4529		79.21

		20021016		7478		80.10

		20021017		5163		81.16

		20021018		4206		84.50

		20021021		4551		82.11

		20021022		5581		80.34

		20021023		5648		82.77

		20021024		7718		82.48

		20021025		4338		82.65

		20021028		4116		85.61

		20021029		5680		84.93

		20021030		7764		82.97

		20021031		7511		83.10

		20021101		4125		81.65

		20021104		5472		85.04

		20021105		5441		84.01

		20021106		5946		86.40

		20021107		6017		86.25

		20021108		8404		85.45

		20021111		6453		83.15

		20021112		8285		82.74

		20021113		7461		82.65

		20021114		5549		82.42

		20021115		7004		85.26

		20021118		6438		84.48

		20021119		3420		85.06

		20021120		3943		86.50

		20021121		3801		87.65

		20021122		5004		87.97

		20021125		6870		89.68

		20021126		6935		89.11

		20021127		7186		89.87

		20021128		3866		90.72

		20021129		4383		92.05

		20021202		4975		92.67

		20021203		4063		93.52

		20021204		8243		90.62

		20021205		8415		91.68

		20021206		8004		91.03

		20021209		8741		89.84

		20021210		4131		89.02

		20021211		5858		88.51

		20021212		7882		90.81

		20021213		4578		89.81

		20021216		5305		87.72

		20021217		5664		89.37

		20021218		6066		90.05

		20021220		2448		90.19

		20021223		5676		87.97

		20021224		5495		86.31

		20021226		9019		85.59

		20021227		4278		83.72

		20021230		4659		79.87

		20030102		5000		80.72

		20030103		5713		84.15

		20030106		7975		84.92

		20030107		6493		83.03

		20030108		5732		82.97

		20030109		5852		80.04

		20030110		7516		79.93

		20030113		5083		82.58

		20030114		4281		82.79

		20030115		5398		82.52

		20030116		5715		82.58

		20030117		3406		80.96

		20030120		3074		80.72

		20030121		6607		80.50

		20030122		4957		79.23

		20030123		5547		79.57

		20030124		4232		77.54

		20030127		3802		75.45

		20030128		5907		76.46

		20030129		5170		74.15

		20030130		2417		75.22

		20030203		5662		76.30

		20030204		4245		76.70

		20030205		6980		76.23

		20030206		3420		74.74

		20030207		7851		73.17

		20030210		6616		73.16

		20030211		8478		73.01

		20030212		7174		74.02

		20030213		6069		72.92

		20030214		4199		72.86

		20030217		4693		76.32

		20030218		4614		76.55

		20030219		4306		76.22

		20030220		5176		76.89

		20030221		4045		76.61

		20030224		4117		78.32

		20030225		7555		75.13

		20030226		6590		74.83

		20030227		6172		73.80

		20030228		4898		72.85

		20030303		3987		74.87

		20030304		3678		73.07

		20030305		8584		70.95

		20030306		4996		70.37

		20030307		5265		69.33

		20030310		8016		69.26

		20030311		7494		67.79

		20030312		5912		67.65

		20030313		8128		67.84

		20030314		6907		68.51

		20030317		4407		65.64

		20030318		5161		68.49

		20030319		6402		69.05

		20030320		8428		72.40

		20030321		5910		73.37

		20030324		4784		72.58

		20030325		8790		70.70

		20030326		7580		70.58

		20030327		3502		69.82

		20030328		5183		70.77

		20030331		4754		68.05

		20030401		6937		68.40

		20030402		7023		69.00

		20030403		4763		69.28

		20030404		3456		70.99

		20030407		7498		74.63

		20030408		7870		74.83

		20030409		8983		72.45

		20030410		8668		73.56

		20030411		8423		74.22

		20030414		6671		75.75

		20030415		6870		77.13

		20030416		4826		79.26

		20030417		6096		78.11

		20030418		3997		79.67

		20030421		4899		79.06

		20030422		8073		76.71

		20030423		8782		76.06

		20030424		7453		74.79

		20030425		9504		72.07

		20030428		12222		72.41

		20030429		8087		76.15

		20030430		4779		76.45

		20030502		4881		76.12

		20030506		3612		77.01

		20030507		6730		78.85

		20030509		4608		78.90

		20030512		4590		80.45

		20030513		12857		78.19

		20030514		9693		77.57

		20030515		5176		78.80

		20030516		6915		77.56

		20030519		8288		75.63

		20030520		4926		76.40

		20030521		4570		76.16

		20030522		5070		75.43

		20030523		5084		77.56

		20030526		6000		78.39

		20030527		8163		77.94

		20030528		4811		79.82

		20030529		7587		80.40

		20030530		3346		80.53

		20030602		4865		82.55

		20030603		4485		80.95

		20030604		4291		81.40

		20030605		3578		81.74

		20030609		5253		82.86

		20030610		13516		82.77

		20030611		7642		82.93

		20030612		2753		83.82

		20030613		5607		84.79

		20030616		4538		83.72

		20030617		5473		85.92

		20030618		3107		86.04

		20030619		8329		88.11

		20030620		7337		87.55

		20030623		5151		86.06

		20030624		6443		84.67

		20030625		4975		86.04

		20030626		6102		86.37

		20030627		7521		86.53

		20030630		4144		85.47

		20030701		4403		86.15

		20030702		7930		87.61

		20030703		4457		87.73

		20030704		7207		88.59

		20030707		8632		90.07

		20030708		9747		90.69

		20030709		6729		90.28

		20030710		4636		89.61

		20030711		6000		90.15

		20030714		6833		92.32

		20030715		3554		91.41

		20030716		5223		91.90

		20030718		7109		89.63

		20030721		3189		88.88

		20030722		7093		89.80

		20030723		3239		89.21

		20030724		3239		90.11

		20030725		2975		90.34

		20030728		2669		92.06

		20030729		4684		92.73

		20030730		5622		91.56

		20030801		7763		93.46

		20030804		4093		92.31

		20030805		7465		92.76

		20030806		7767		90.84
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