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1. Introduction 

Over the last fifteen years we have witnessed a massive inflow of portfolio capital in emerging equity markets as the result of their liberalization. It is being reported that the average annual net private capital flow to developing countries over 1983-88 was $15.1 billion, whereas over 1989-95 the figure surged to $107.6 billion. As a result of that, the market capitalization as a proportion to GDP rose at an unprecedented rate to over 70% in some countries (Singh and Weisse, 1998). Among the forces that drove advanced country flows to developing markets one could identify the lower growth prospects in developed country stock markets, the desire of institutional investors to diversify their portfolios as well as the ability of foreign investors to move funds in and out of emerging stock markets following their external liberalization. At the same time developing country corporations resorted to stock market finance because the relative cost of equity capital fell as a result of the large share price rises during the course of 90s’ and the large increase of real interest rates in the aftermath of financial deregulation. 

Notwithstanding those positive developments, many empirical studies have confirmed much greater share price volatility in emerging markets than in more mature economies. This can be attributed to many reasons ranging from the fact that firms in emerging markets have not established market reputations to the speculative nature of the portfolio capital inflows (Tirole, 1991). The first factor explains why the share pricing process is “noisy” and the fact that only a limited number of shares, which however account for a considerable part of total market capitalization, are actively traded.  The second factor has been documented in many empirical studies that point to the fact that the surge of capital to many emerging markets was not based on an improvement of their “fundamentals”. This investment strategy has been rationalized from the imitative and bandwagon behavior of investors who endeavor to conform to the actions of the “average”.  This kind of behavior however leads to sudden reversals of the decisions on which the capital inflows were based and it makes the emerging markets especially prone to internal and external shocks. Furthermore, it generates negative interactions between the foreign exchange and equity markets with adverse repercussions to crucial macroeconomic variables (Krugman, 1995).  


The connection between the foreign exchange and the equity market has been theoretically investigated in the literature concerning the determinants in expected asset returns among different countries. In the international version of the capital asset pricing model developed by Solnik (1974) and Adler and Dumas (1983) the expected returns depend on a common risk factor which is the return on a value-weighted world equity market portfolio, hedged against currency risk. Unfortunately, the amount of currency hedging that enters in this common factor depends on the individuals’ utility function and relative wealth, and is not directly observable. Given the absence of information concerning this last issue, the model is empirically equivalent to a multi-risk factor model with a world equity market portfolio factor and currency risk factors. Under very restrictive assumptions, e.g. that the purchasing power parity holds exactly at every instant, it has been shown that the world equity market portfolio would be the sole international risk factor, (Grauer et. al., 1976).  The significance of the exchange rate risk as a possible determinant of asset returns has been identified in a number of studies covering various countries, sectors of the economy and periods. Chang (2202) has verified the presence of this factor on Taiwan’s stock market returns, Di Iorio and Faff (2001) show that foreign exchange risk is priced in the Australian equities while Harvey et. al. (2002) have used a latent factor technique and show that two factors related to the expected return on the world market portfolio and to foreign exchange risk are sufficient to explain the conditional variation in the equity indices returns for 16 OECD countries.


The discussion above has highlighted the significant volatility of equity returns in emerging capital markets, the interconnection between the equities and foreign exchange markets, especially in crises periods, and the presence of the foreign exchange risk in pricing the equities in emerging capital markets. In this study we attempt first, to offer measures of riskiness of those two markets by applying the Value-at-Risk, VaR, methodology. We provide an extensive list of loss estimates that are based on various methodologies for the estimation of the standard deviation of returns and refer to different levels of significance. Those “traditional” techniques have been extended to cover the Extreme Value Theory, EVT, which provides the necessary asymptotic theorems for modeling explicitly the tails of the distribution of returns. The out-of-sample predictive ability of the various techniques has been evaluated by means of the criterion on coverage probability developed by Cristoffersen (1998).  


The issue of the contagion between the foreign exchange and the equities markets is a more delicate one since the correlation of the returns of those two markets might not be the appropriate measure of dependence.  It is well established now that calculating the correlation index on different sub-periods in order to establish a possible breakdown between two markets is the wrong procedure. The reason is that from a completely statistical perspective, one could expect higher correlations during periods of high volatility.  Boyer et. al. (1999) show that for a pair of  bivariate normal random variables the conditional correlation index will be different from the unconditional one if the variance of the set of  observations the estimate is conditional on is different from the variance of the entire sample. Moreover, the focus on correlation and hence on linear dependence is entirely appropriate when the joint distribution of the data is multivariate normal or, more generally, multivariate elliptic. This of course is not the case when we measure the dependence at crises periods.  

The structure of the paper is as follows. In the next section we present analytically the estimation process of the VaR when the Extreme Value Theory is applied. Two alternative techniques are applied; the Peaks over Threshold and the Blocks Minima. The first one identifies as extreme observations all those that exceed a pre-chosen threshold while the second one splits the sample in non-overlapping blocks and chooses the lowest return in each one. In the third section, we discuss the derivation of measures of dependence when returns are not multivariate normally distributed. In the fourth section we present the estimation results that have been derived on data for daily returns of the Cyprus General Index and the US dollar / Cyprus pound exchange rate.  

2.     Value-at-Risk models and the extreme value theory

The EVT-based methods for tail estimation are attractive because they rely on sound statistical theory that offers a parametric form for the tail of a distribution.  We consider two alternative methods for generating extreme returns: the oldest Block Maxima (BM) and the more modern Peaks over Threshold, (POT). According to the POT method we fix a high threshold 
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We now discuss how the results of the last section can be used to estimate VaRs.  Let 
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Under the Block Maxima (BM) method the data are divided into 
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for some non-degenerate limit distribution 
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 must belong to the family of the Generalized Extreme Value Distributions, GEV, i.e.,
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where (1+ξy)>0, ξ( R. According to the tail index value, 
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. Thus the normal distribution corresponds to the Gumbel case, while the heavy tailed distributions typically encountered in finance are in the Fréchet domain of attraction.  This class includes the Pareto, the Student’s-t and the general class of stable distributions with characteristic exponent in (0,2).    

We do not know the underlying distribution of our returns series but believe it to be heavy-tailed so that the Fréchet limit will be the relevant case. In accordance to the theorem presented above we fit the GEV distribution 
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where 
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 (Longin, 2000). Suppose for example that we consider our model for annual (261days) maxima. Then, the return that we expect to be exceeded once every 20 years, the 20-year return level, corresponds to the (0.95)(1/261)=0.9998 quantile. 

The results we presented above have been derived for the case of stationary, identically and independently (i.i.d.) distributed random variables. It has been shown however that the maxima of a process with dependence structure not “too strong” have the same limiting distribution as if the process was independent. Therefore, the same location, 
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Under this definition the maximum of 
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 (Longin, 2000, McNeil, 1998). A natural asymptotic estimator of θ is
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where 
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3.  Multivariate Extreme Value Theory and Correlation , (Longin & Solnik, 2001)

A class of multivariate distributions where the standard correlation approach to dependence is natural and unproblematic are the elliptical distributions. The elliptical distributions, of which the multivariate normal is a special case, are distributions whose density is constant on ellipsoids. In two dimensions, the contour lines of the density surface are ellipses. Interestingly, a multivariate distribution with uncorrelated components is not a distribution with independent components. It provides an example where zero correlation of risks does not imply independence of risks. Only in the case of the multivariate normal can the lack of correlation be interpreted as independence.

Copulas represent a way of trying to extract the dependence structure from the joint distribution. It has been shown by Schweizer and Sklar (1983) that every joint distribution can be written as:
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where the function C is known as the copula of F. A copula may be thought of in two equivalent ways: as a function, with some technical restrictions, that maps values in the unit hypercube to values in the unit interval or as a multivariate distribution function with standard uniform marginal distributions. If the marginal distributions of F are continuous then F has a unique copula, but if there are discontinuities in one or more marginals then there is more than one copula representation for F. In either case, it makes sense to interpret C as the dependence structure of F. As with rank correlation, the copula remains invariant under (strictly) increasing transformations of the risks; the marginal distributions clearly change but the copula remains the same.
Let us consider a q-dimensional vector of random variables denoted by X=(X1,X2,…,Xq). Multivariate return exceedances, x=(x​​​​​​​1​, ….x​​​q​), correspond to the vector of univariate return exceedances defined with a q-dimensional vector of thresholds θ=(θ1,θ2,...,θq). As for the univariate case, when the return distribution is not exactly known, we need to consider asymptotic results. The possible limit non-degenerate distributions satisfying the limit condition must satisfy two properties:

· The univariate marginal distributions 
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·  There exists a function called the dependence function denoted by 
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Following Tawn (1988), the dependence function associated with the bivariate distribution of returns is modeled with the logistic Gumbel function: 

                           
[image: image112.wmf](

)

(

)

(

)

{

}

1

0

 

,

 

log

log

exp

,

1

1

£

<

ú

û

ù

ê

ë

é

-

+

-

-

=

a

v

u

v

u

D

a

a

a

G

X

      , (11) 
For given thresholds θ1 and θ2, the bivariate distribution of return exceedances is then described by seven parameters: the tail probabilities (p1 and p2), the dispersion parameters     (σ1 and σ2) and the tail indexes (ξ1 and ξ2) for each variable, and the dependence parameter of the logistic function (α) or equivalently the correlation of extreme returns (ρ). The parameters of the model are estimated by the maximum likelihood method. In the bivariate case (q=2), the correlation coefficient ρ of extremes is related to the coefficient α by ρ=1-α2 (Tiago de Oliveira, 1973). The special cases α=1and α=0 correspond respectively to asymptotic independence (ρ=0) and total dependence (ρ=1).

4. Empirical evidence

We implement the various VaR estimation techniques on daily returns of the US dollar/ Cyprus pound exchange rate and the Cyprus Stock Exchange (CGI) general index. The series cover the period 4/1/96 – 4/27/2001. The period 4/30/2001 – 4/19/2002 has been reserved for backtesting the predictive performance of the alternative models. 

In order to estimate the threshold, 
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 when a Student-t (ν=6) distribution, 
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, is being assumed. This implies that the excesses over the threshold belong to the 10% tails and in our case they have been estimated to be 0.012 and 0.01 (in absolute values) for the FX rate and the CGI index respectively. The choice of the optimal threshold is a delicate issue since it is confronted with a bias-variance tradeoff. If we choose too low a threshold we might get biased estimates because the limit theorems do not apply any more while high thresholds generate estimates with high standard errors due to the limited number of observations.


An alternative procedure to determine the appropriate threshold would be to use the plot of the sample mean excess function (MEF) that is defined by
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This function expresses the sum of the excesses over the threshold, 
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, divided by the number of data points that exceed it.  Based on the picture of the MEF, if it exhibits an upward trend we can infer a heavy tailed behavior for the data whereas a short tailed distribution would show a downward trend and exponentially distributed data would give an approximately horizontal line. If the empirical plot appears to follow a reasonably straight line with a positive gradient, then this is an indication that the data follow a Generalized Pareto distribution with a positive shape parameter ξ in the tail area above u (Embrechts et. al., 1997). The plots of the MEF, above the estimated by the Neftçi procedure thresholds, suggest that the exponential function would suit to the FX returns dataset (figure 1) while the GPD might provide a reasonable fit to the CGI (figure 2). Hereafter, we apply the GPD to both cases and check its appropriateness by its overall fit in the tail area. 

The absolute values of the (negative) daily returns of the FX rate and the CGI that exceed the chosen thresholds have been used to estimate the GPD (eq.2) where the pth quantile VaR is being calculated from equation (4). The crucial parameter is the tail index, 
[image: image121.wmf]x

, where in general terms the higher its value, the heavier the tail and the higher the quantile estimates we derive. Consequently, we have derived VaR estimates corresponding to eight different levels of significance (95%, 96%, 97%, 98%, 99%, 99.5%, 99.9% 99.95%, 99.99%). The results are presented in Table 1 and the main picture that emerges is that the estimated VaRs were substantially higher for the CGI index due the higher estimated value of ξ.  Figures 3 and 4 depict the fit of the estimated GPD function for the CGI and the FX rate cases respectively. Although the evidence from the sample MEF suggested that we might not have been successful in fitting the GPD on both datasets, the fit of this distribution on the exceedences seems reasonable to the naked eye. This fit is further investigated by using the crude residuals 
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as defined by McNeil And Saladin (1998). These should be i.i.d. unit exponentially distributed and this hypothesis can be checked by using, among other techniques, the QQ plots of the quantiles of the exponential distribution against those of the empirical one. Figures 5 and 6 present the diagrams for the two cases and it appears that the excesses over the threshold are adequately modeled by the GPD functions since the points lie approximately along a straight line​.
For the Blocks method we analyzed monthly and quarterly minima and the fit of the Fréchet distribution to these block minima was found to be adequate. For each block maximum the corresponding crude residual is defined to be 
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According to Cox and Snell (1968) these should be i.i.d. unit exponentially distributed and this hypothesis can be checked using graphical diagnostics such as the QQ plots of the exponential distribution against the residuals of the fitted model (figures 7, 8). 
In order to interpret correctly the evidence on the return level 
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, that is exceeded in one 
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-block out of every 
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, we should know the estimate of the extremal index, 
[image: image127.wmf]q

. This is the case because if the series tends to form clusters then we may know the frequency of stress periods, i.e. the periods when we experience an exceedence of the VaR level 
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, but we do not know how many of them occur in each particular 
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-block. We have estimated, from eq. (10), the extremal index 
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 using monthly and quarterly blocks and the estimated values are reported in table 3. They have been estimated for various thresholds that are exceeded by between 15 and 150 observations (McNeil, 1998). For example, we observe that with quarterly blocks, in the FX rate case, the 
[image: image131.wmf]q

 estimates range between 0.18 and 0.49 and thus we consider the quarter-
[image: image132.wmf]q

 to be their average value of 0.35. Based on this average estimate we can derive a value for the average cluster size (1/
[image: image133.wmf]q

) of about 2.85. 

The estimated parameters of the GEV distribution, the calculated quantiles at various confidence levels as well as their respective confidence intervals (95%) are reported in table 2. The estimated ξ parameters for the CGI index are 0.73 and 0.29 for monthly and quarterly minima respectively while their confidence intervals encompass the estimate, 0.21, of the tail index of the GPD model. Hence, the two models give results that are consistent with one another. On the basis of the evidence provided by the estimated confidence intervals we cannot reject the hypothesis (ξ<0) of a thin-tailed marginal distribution, at the 95% level, for the FX rate case. However, we can do so for the CGI case on the monthly frequency. The calculated VaRs from eq. (7) admit the following interpretation. Based on the average estimate of θ, in table 3, we can deduce for example that the VaR=-4.33% estimate for the CGI at the 98% level, with monthly blocks, will be exceeded once every 4 months. 

The estimates for the FX rate case are less satisfactory since the tail index, ξ, is statistically compatible with thin-tailed distributed extreme returns. With respect to the VaR estimates we note that they are considerably higher when compared to their counterparts of the CGI index. This is what we expected considering the substantially higher volatility of the Cyprus stock exchange over the period we examined.  

The VaR estimates, on 4/12/2001, for all the methods implemented, including the EVT ones, are presented in table 4 whereas their out-of-sample performance is evaluated in table 5. This evaluation is based on one-step-ahead forecasts that have been produced from a series of rolling samples with a size equal to that of the initial sample (11/21/1997 – 4/11/2001).  Figures 17 and 18 offer a visual presentation of the estimated VaRs (99%) with three representative models; the GARCH(1,1), the RM(0.94) and the Blocks Maxima with quarterly blocks. The main features that are worth mentioning are that the extreme value estimates are generally higher and they are considerably less volatile than the other two. The rolling samples do not generate substantial change of the data set of extreme observations and as a result the EVT VaR estimates are almost time independent. On the other hand, in the GARCH –type models variances are forecasted by an exponential model with declining weights on past observations and therefore are crucially dependent on the last observation that is added in the sample. The policy suggestion of the above evidence is that the EVT models are more suitable for long-run forecasts of the “maximum” potential losses rather than being a day-to-day tool to measure the market risk.  

Various methods and tests have been suggested for evaluating VaR model accuracy. In this paper we implement Christoffersen’s (1998) likelihood ratio tests for coverage probability.  The first one tests whether the probability of the unconditional coverage failure, 
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, is equal to the level 
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 selected for the VaR calculation. Thus, the relevant null hypothesis is N0:
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, follows a binomial distribution the likelihood ratio test statistic is:
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where the maximum likelihood estimator of 
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  is 
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. The second test checks whether deviations are time dependent and the null hypothesis is that the probability of an exception occurring is independent on what happened the day before. 
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 tests for the serial independence of the exceptions and it is defined as:
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 measures the number of days in which state j occurred while it was at i the day before and 
[image: image146.wmf]j

a

 denotes the probability of observing an exception conditional on state j the previous day. If we assign the indicators (i , j)  to 0 if VaR is not exceeded and to 1 otherwise then the maximum likelihood estimates of 
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 respectively.  Thus, if the occurrence of an exception is independent of previous day’s conditions then 
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and LRind should not be statistically significant. By combining the two tests, a third test of conditional coverage, 
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In table 5 we present the number of exceedances as well as the confidence regions of failures that are implied from Christoffersen’s (1998) likelihood ratio tests.

The main evidence is that for the FX rate return series, which  does not exhibit any fat tails behavior, the EVT does not perform well and at any level of significance and there are other methods that provide consistently more accurate estimate of the maximum loss (e.g. the Moving average and the GARCH type models).  However, this result is reversed when we look at the stock market index returns that exhibit clearly a fat tails behavior. Here, the superiority of the EVT techniques at high levels of significance, in terms of the accuracy of the estimates of maximum losses, is clearly evident. 

 Finally, in graph 19 we present the predicted one-day ahead correlation index of extreme returns that is based on the estimation of the coefficient a from eq. (11).  For comparison reasons we have also estimated the corresponding correlation index from a GARCH (1,1) and the RM(0.94)  models. The obtained values from the application of the multivariate EVT are around 0.2 when the GARCH(1,1) method gives estimates close to zero and the RM(0.94) extremely volatile estimates which however average to zero as well. 

4.      Concluding Remarks

In this paper we have applied the Extreme Value Theory on univariate and bivariate models in order to derive measures of risk for two inherently unstable markets; the foreign exchange and the stock market.  We have also derived the corresponding Value at Risk estimates from more “traditional” methods of estimation on daily returns calculated from the US dollar / Cyprus pound exchange rate and the Cyprus stock exchange general index. The main conclusion we have reached is that for return series that is heavy tailed distributed, i.e. the stock market returns in our case, the Extreme value techniques give more accurate loss prediction. However, this result is reversed if one tries, mistakenly, to apply this methodology on a thin tailed distributed series, i.e. the foreign exchange returns in our case.  We have also derived one-day ahead predictions of the correlation index of the extreme observations of those two markets and we obtained substantial differences of the estimated values.   
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TABLE 1A: VaR estimates on 4/12/01–in absolute values- and their confidence intervals for the CYP/USD (15/11/96 – 4/11/01). Method of estimation: Peaks over Threshold (eq. 4). Threshold for CYP/USD is u=0.012, ξ=-0.0367 (Std.Err=0.0964), σ=0.0036 (Std.Err=0.0005)

	p
	VaR

	95%
	1.13%

	96%
	1.21%

	97%
	1.31%

	98%
	1.45%

	99%
	1.69%

	99.5%
	1.92%

	99.9%
	2.43%

	99.95%
	2.64%

	99.99%
	3.11%


TABLE 1B: VaR estimates on 4/30/01–in absolute values- and their confidence intervals for the CGI (4/1/96-4/27/01). Method of estimation: Peaks over Threshold (eq. 4). Threshold for CGI is u=0.01, ξ=0.2178 (Std.Err=0.0901), σ=0.0102 (Std.Err=0.0011)

	p
	VaR

	95%
	2.38%

	96%
	2.69%

	97%
	3.11%

	98%
	3.73%

	99%
	4.89%

	99.5%
	6.18%

	99.9%
	9.79%

	99.95%
	11.66%

	99.99%
	16.87%


TABLE 2A: VaR estimates on 4/12/01–in absolute values- and their confidence intervals for the CYP/USD (15/11/96 – 4/11/01). Method of estimation: Block Minima (eq. 6 & 9). 

	Variables
	Month
	Quarter

	N
	20
	60

	M
	55
	18

	Ξ
	0.0296  (-0.1713, 0.2305)
	0.0219 (-0.402, 0.446)

	σ 
	0.0035 (0.00271, 0.00428)
	0.0040 (0.00243, 0.00557)

	μ 
	0.0106 (0.00962, 0.01158)
	0.0134  (0.01124, 0.0155)

	Rn,k (VaR 95%)
	K=2

VaR=1.12 %
	K=1

VaR=1.08 %

	Rn,k (VaR 96%)
	K=2

VaR=1.19 %
	K=1

VaR=1.17 %

	Rn,k (VaR 97%)
	K=2

VaR=1.30 %
	K=1

VaR=1.28 %

	Rn,k (VaR 98%)
	K=3

VaR=1.44 %
	K=2

VaR=1.45 %

	Rn,k (VaR 99%)
	K=6

VaR=1.70 %
	K=3

VaR=1.73 %

	Rn,k (VaR 99.5%)
	K=12

VaR=1.95 %
	K=6

VaR=2.01 %

	Rn,k (VaR 99.9%)
	K=60

VaR=2.57 %
	K=27

VaR=2.69 %

	Rn,k (VaR 99.95%)
	K=120

VaR=2.84 %
	K=53

VaR=2.99 %

	Rn,k (VaR 99.99%)
	K=596

VaR=3.49 %
	K=263

VaR=3.70 %


Notation:  n and m stand for the number of days in each block and the number of blocks in our sample respectively. K refers to the number of blocks that the estimated VaR will be exceeded. 

TABLE 2B: VaR estimates on 4/30/01–in absolute values- and their confidence intervals for the CGI (4/1/96-4/27/01). Method of estimation: Block Minima (eq. 6 & 9). 

	Variables
	Month
	Quarter

	n
	20
	60

	m
	66
	22

	ξ
	0.7328 (0.135,1.33)
	0.2912 (-0.3795,0.9619)

	σ 
	0.0119 (0.0064, 0.0173)
	0.0191 (0.0098,0.0283)

	μ 
	0.0167 (0.0116, 0.0327)
	0.0260 (0.0152, 0.0367)

	Rn,k (VaR 95%)
	K=2

VaR=2.21 %
	K=2

VaR=2.63 %

	Rn,k (VaR 96%)
	K=2

VaR=2.61 %
	K=2

VaR=3.09 %

	Rn,k (VaR 97%)
	K=3

VaR=3.22 %
	K=2

VaR=3.71 %


	Rn,k (VaR 98%)
	K=4

VaR=4.33 %
	K=3

VaR=4.69 %

	Rn,k (VaR 99%)
	K=8

VaR=7.2 %
	K=6

VaR=6.63 %

	Rn,k (VaR 99.5%)
	K=16

VaR=11.95 %
	K=11

VaR=9.01 %

	Rn,k (VaR 99.9%)
	K=76

VaR=38.8 %
	K=53

VaR=16.76 %

	Rn,k (VaR 99.95%)
	K=152

VaR=64.5 %
	K=105

VaR=21.4 %

	Rn,k (VaR 99.99%)
	K=760

VaR=209.7 %
	K=522

VaR=36.55 %


Notation:  n and m stand for the number of days in each block and the number of blocks in our sample respectively. K refers to the number of blocks that the estimated VaR will be exceeded. 

TABLE 3A: Estimates of the Extremal Index, θ, using the Blocks Minima method for the CYP/USD (15/11/96 – 4/11/01). Method of estimation: Block Minima (eq. 10). 

	 (m, n)
	Nu
	15
	20
	25
	30
	40
	50
	100
	150
	Average θ

	(55, 20)
	Ku
	12
	15
	19
	23
	25
	29
	43
	51
	

	month
	θ
	0.76
	0.75
	0.76
	0.77
	0.64
	0.58
	0.43
	0.33
	0.63

	(18, 60)
	Ku
	8
	9
	11
	12
	13
	14
	16
	-
	

	Quarter
	θ
	0.49
	0.45
	0.44
	0.40
	0.28
	0.25
	0.18
	-
	0.35


Notation: m,n stand for the number of blocks and days in each block respectively. Nu, Ku, stand for the number of exceedances of the threshold u and the number of blocks this threshold has been exceeded.  

TABLE 3B: Estimates of the Extremal Index, θ, using the Blocks Minima method for the CGI (4/1/96-4/27/01). Method of estimation: Block Minima (eq. 10). 

	 (m, n)
	Nu
	15
	20
	25
	30
	40
	50
	100
	200
	Average θ

	(66, 20)
	Ku
	11
	12
	13
	15
	16
	18
	23
	31
	

	month
	θ
	0.92
	0.68
	0.62
	0.69
	0.48
	0.45
	0.32
	0.27
	0.55

	(22, 60)
	Ku
	8
	9
	10
	11
	12
	13
	15
	19
	

	Quarter
	θ
	0.70
	0.54
	0.52
	0.49
	0.41
	0.45
	0.23
	0.20
	0.44


Notation: m,n stand for the number of blocks and days in each block respectively. Nu, Ku, stand for the number of exceedances of the threshold u and the number of blocks this threshold has been exceeded.  

TABLE 4A: VaR (%) estimates –in absolute values- for the CYP/USD on 4/12/01. Various methods of estimation.
	Percentage
	95%
	96%
	97%
	98%
	99%
	99.5%
	99.9%
	99.95%
	99.99%

	RM(0.94)
	1.48
	1.58
	1.70
	1.85
	2.10
	2.32
	2.79
	2.97
	3.35

	MA(20)
	1.49
	1.58
	1.70
	1.86
	2.11
	2.33
	2.80
	2.98
	3.37

	MA(60)
	1.58
	1.69
	1.81
	1.98
	2.24
	2.48
	2.98
	3.17
	3.58

	GARCH(GED)
	1.56
	1.66
	1.78
	1.94
	2.20
	2.44
	2.93
	3.12
	3.52

	GARCH(N)
	1.58
	1.69
	1.81
	1.98
	2.24
	2.48
	2.98
	3.17
	3.58

	GARCH(t)
	1.57
	1.67
	1.80
	1.96
	2.22
	2.46
	2.95
	3.14
	3.55

	HS
	1.14
	1.22
	1.30
	1.41
	1.61
	1.88
	2.53
	2.60
	2.66

	MC-RM(0.94)
	1.47
	1.62
	1.73
	1.90
	2.15
	2.29
	2.90
	2.97
	3.03

	MC-MA(60)
	1.61
	1.67
	1.79
	1.97
	2.09
	2.22
	2.48
	2.49
	2.49

	MC-GARCH(GED)
	1.54
	1.58
	1.69
	1.90
	2.25
	2.48
	2.57
	2.74
	2.87

	MC-GARCH(N)
	1.52
	1.68
	1.79
	1.96
	2.16
	2.32
	2.75
	2.92
	3.05

	MC-GARCH(t)
	1.51
	1.59
	1.77
	1.92
	2.19
	2.52
	3.11
	3.31
	3.48

	EVT-POT
	1.13
	1.21
	1.31
	1.45
	1.69
	1.92
	2.43
	2.64
	3.11

	EVT-BM(60)
	1.08
	1.17
	1.28
	1.45
	1.73
	2.01
	2.69
	2.99
	3.70


TABLE 4B: VaR (%) estimates –in absolute values- for the CGI on 4/30/01. Various methods of estimation.
	Percentage
	95%
	96%
	97%
	98%
	99%
	99.5%
	99.9%
	99.95%
	99.99%

	RM(0.94)
	2.85
	3.03
	3.25
	3.55
	4.03
	4.46
	5.35
	5.69
	6.44

	MA(20)
	2.65
	2.82
	3.03
	3.31
	3.75
	4.16
	4.98
	5.31
	6.00

	MA(60)
	2.85
	3.04
	3.26
	3.56
	4.03
	4.47
	5.36
	5.71
	6.45

	GARCH(GED)
	3.36
	3.57
	3.84
	4.19
	4.75
	5.26
	6.31
	6.72
	7.59

	GARCH(N)
	3.29
	3.50
	3.76
	4.10
	4.65
	5.15
	6.18
	6.58
	7.43

	GARCH(t)
	3.40
	3.62
	3.89
	4.25
	4.81
	5.33
	6.39
	6.80
	7.69

	HS
	2.39
	2.69
	3.02
	3.65
	4.96
	6.34
	9.56
	9.94
	10.05

	MC-RM(0.94)
	2.92
	3.07
	3.28
	3.78
	4.18
	4.41
	5.10
	5.94
	6.62

	MC-MA(60)
	2.85
	3.06
	3.30
	3.55
	3.94
	4.46
	4.63
	4.69
	4.74

	MC-GARCH(GED)
	3.13
	3.36
	3.56
	4.00
	4.42
	4.79
	5.48
	5.85
	6.15

	MC-GARCH(N)
	3.32
	3.44
	3.70
	3.92
	4.29
	4.73
	5.32
	5.75
	6.10

	MC-GARCH(t)
	3.42
	3.58
	3.85
	4.17
	4.56
	5.31
	6.70
	6.82
	6.92

	EVT-POT
	2.38
	2.69
	3.11
	3.73
	4.89
	6.18
	9.79
	11.66
	16.87

	EVT-BM(60)
	2.63
	3.09
	3.71
	4.69
	6.63
	9.01
	16.76
	21.4
	36.55


TABLE 5A: Number of exceedances, F, and 95% LRuc non-rejection test confidence regions for CYP/USD (eq. 14). Backtesting sample period: 4/12/01 – 4/19/02 (255 observations).

	Percentage
	95%
	96%
	97%
	98%
	99%
	99.5%
	99.9%
	99.95%
	99.99%

	Failures(LRuc)
	6<F<21
	4<F<17
	2<F<14
	1<F<11
	F<7
	F<5
	F<2
	F<2
	F<1

	RM(0.94)
	14
	11
	9
	6
	5
	4
	2
	2
	1

	MA(20)
	14
	12
	9
	7
	4
	4
	2
	2
	1

	MA(60)
	15
	11
	7
	5
	4
	3
	2
	1
	0

	GARCH(GED)
	15
	13
	8
	5
	4
	3
	2
	1
	0

	GARCH(N)
	15
	13
	7
	5
	4
	3
	2
	1
	0

	GARCH(t)
	15
	13
	7
	5
	4
	3
	2
	1
	0

	HS
	23
	20
	18
	13
	7
	3
	1
	1
	1

	MC-RM(0.94)
	14
	13
	9
	7
	5
	4
	3
	3
	2

	MC-MA(60)
	16
	12
	8
	5
	5
	4
	2
	2
	2

	MC-GARCH(GED)
	16
	13
	9
	5
	4
	3
	2
	2
	2

	MC-GARCH(N)
	16
	12
	10
	5
	4
	2
	1
	1
	1

	MC-GARCH(t)
	16
	15
	10
	6
	4
	4
	2
	1
	1

	EVT-POT
	23
	21
	17
	12
	6
	3
	1
	1
	1

	EVT-BM(60)
	24
	23
	22
	15
	5
	3
	1
	1
	1


TABLE 5B: Number of exceedances, F, and 95% LRuc non-rejection test confidence regions for CGI (eq. 14). Backtesting sample period: 4/30/01 – 4/19/02 (255 observations).

	Percentage
	95%
	96%
	97%
	98%
	99%
	99.5%
	99.9%
	99.95%
	99.99%

	Failures(LRuc)
	6<F<21
	4<F<17
	2<F<14
	1<F<11
	F<7
	F<5
	F<2
	F<2
	F<1

	RM(0.94)
	19
	12
	11
	9
	4
	2
	1
	1
	1

	MA(20)
	22
	18
	16
	11
	5
	3
	2
	2
	2

	MA(60)
	12
	9
	9
	8
	5
	3
	2
	2
	1

	GARCH(GED)
	22
	19
	14
	13
	8
	7
	4
	4
	1

	GARCH(N)
	19
	13
	9
	8
	6
	5
	2
	1
	1

	GARCH(t)
	22
	19
	14
	13
	9
	7
	4
	4
	1

	HS
	18
	14
	11
	5
	3
	2
	0
	0
	0

	MC-RM(0.94)
	17
	12
	11
	9
	5
	4
	1
	1
	1

	MC-MA(60)
	11
	10
	10
	9
	5
	4
	2
	2
	1

	MC-GARCH(GED)
	24
	18
	16
	13
	9
	7
	5
	3
	3

	MC-GARCH(N)
	19
	14
	9
	8
	6
	5
	4
	2
	2

	MC-GARCH(t)
	21
	18
	18
	12
	10
	7
	5
	5
	1

	EVT-POT
	15
	13
	9
	4
	3
	2
	0
	0
	0

	EVT-BM(60)
	17
	10
	6
	3
	2
	1
	0
	0
	0
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Figure 1: Sample mean excess function for the CSE index (4/1/96-4/27/01)
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Figure 3: Fit of the estimated Generalized Pareto function for CSE (4/1/96-4/27/01)
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Figure 2: Sample mean excess function for the USD/CYP (15/11/96-4/11/01)
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Figure 4: Fit of the estimated Generalized Pareto function for USD/CYP (15/11/96-4/11/01)
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Figure 5: QQPlot of residuals from the fitted GPD against the exponential distribution (CSE)
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Figure 7: QQPlot of residuals from the fitted GEV against the exponential distribution (CSE)
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Figure 6: QQPlot of residuals from the fitted GPD against the exponential distribution (USD/CYP)
	[image: image162.emf]-0.03

-0.02

-0.01

0

0.01

0.02

0.03

0.04

151101151201251

ReturnsGARCH(1,1)RM(0.94)EVT-BM(60)

Figure 8: QQPlot of residuals from the fitted GEV against the exponential distribution (USD/CYP)

	[image: image163.wmf]CSE

.114

.106

.098

.090

.082

.074

.066

.058

.050

.042

.034

.026

.018

.010

.002

-.006

-.014

-.022

-.030

-.038

-.046

-.054

-.062

-.070

-.078

-.086

-.094

-.102

-.110

-.118

400

300

200

100

0

Figure 9: Tail Index for EVT-BM(60) in case of USD/CYP (4/12/01-4/19/02)


	Figure 11:  Tail Index for EVT-POT in case of USD/CYP (4/12/01-4/19/02)
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Figure 10: Tail Index for EVT-BM(60) in case of CSE (4/30/01-4/19/02)
	Figure 12: Tail Index for EVT-POT in case of CSE (4/30/01-4/19/02)
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	Figure 13: Tail Index versus Threshold values for EVT-BM(60) in case of USD/CYP (4/12/01-4/19/02)
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	Figure 15: Tail Index versus Threshold values for EVT-POT in case of USD/CYP (4/12/01-4/19/02)
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Figure 14: Tail Index versus Threshold values  for EVT-BM(60) in case of CSE (4/30/01-4/19/02)


	Figure 16: Tail Index versus Threshold values for EVT-POT in case of CSE (4/30/01-4/19/02)
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Figure 17: CGI Returns, negated and VaR (99%) Estimates (4/30/01 – 4/19/02)
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Figure 18: USD/CYP Returns, negated and VaR (99%) Estimates (4/12/01 – 4/19/02)
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[image: image154.wmf]Figure 19: Forecasted Correlation for CYP/USD vs CGI (4/12/01 - 4/19/02) 
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Figure 20: Histogram of CSE Returns (4/1/96-4/19/02)
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Figure 21: Histogram of USD/CYP Returns (15/11/96 – 4/19/02)
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Figure 19: Forecasted Correlation for CYP/USD vs CGI (4/12/01 - 4/19/02)
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		DATES (11/14/96-4/19/02)		Forecasted_correlation GPD		Forecasted_correlation GEV		Forecasted correlation RM(0.94)		Forecasted correlation GARCH(Normal)

		4/12/01		0.2013628678		0.2014403415		0.1119752825		-0.002604431

		4/16/01		0.2020794263		0.2021354054		0.0825251724		-0.0032043157

		4/17/01		0.2009553046		0.2010710682		0.0749496211		-0.0031739268

		4/18/01		0.2009553046		0.2010917034		0.0754330226		-0.0035260714

		4/19/01		0.2009588801		0.2010310659		0.0679997345		-0.0037861581

		4/20/01		0.2008873672		0.2008034537		0.1995589036		-0.0005891205

		4/23/01		0.2008855794		0.2009247157		0.205065741		-0.0005948364

		4/24/01		0.2001362888		0.2002120546		0.0683095505		-0.0031158792

		4/25/01		0.200152387		0.2000767065		0.0874854419		-0.0028474881

		4/26/01		0.2001488097		0.2001791208		0.0681142931		-0.0038548719

		4/27/01		0.2001184017		0.2001980339		0.1828158742		-0.0014184538

		4/30/01		0.1991504104		0.1990290664		-0.0052640151		-0.003488817

		5/1/01		0.1991432512		0.1990179339		-0.0440582463		-0.0044016301

		5/2/01		0.1998840619		0.1999466204		-0.0430112199		-0.0040011374

		5/3/01		0.199880484		0.2000147694		-0.0638427186		-0.0043904954

		5/4/01		0.198394935		0.1982986479		-0.074099166		-0.0045229747

		5/7/01		0.1983859818		0.1984265366		-0.1168621695		-0.0052305646

		5/8/01		0.1983770284		0.1984356649		-0.154110128		-0.0057173945

		5/9/01		0.1983716564		0.1983751541		-0.1802915342		-0.0061595533

		5/10/01		0.1983877724		0.1984105955		-0.1796861012		-0.0059982317

		5/11/01		0.1983895631		0.1983789167		-0.1885657366		-0.0061223425

		5/14/01		0.1981191515		0.1981179899		-0.1948445554		-0.0073073863

		5/15/01		0.1981173606		0.1982067919		-0.1776837025		-0.0073855248

		5/16/01		0.19664631		0.1965467961		-0.2261710665		-0.0079323889

		5/17/01		0.1973990256		0.1975338104		-0.2515414426		-0.0084079858

		5/18/01		0.1973936503		0.1973857178		-0.2794692237		-0.0096301958

		5/22/01		0.1973936503		0.1974643512		-0.2841962642		-0.0092076767

		5/23/01		0.210956865		0.2110457116		-0.0054481109		-0.0060089998

		5/24/01		0.2109408759		0.2110007128		0.0517946388		-0.0053131969

		5/25/01		0.2109408759		0.2110572579		0.0521136012		-0.0053869599

		5/28/01		0.2109408759		0.2110592186		0.0535976216		-0.005558433

		5/29/01		0.2109693009		0.2109516032		0.0477610693		-0.005642463

		5/30/01		0.2109675244		0.2110828232		0.0591645254		-0.0054433489

		5/31/01		0.2117951795		0.2116589927		-0.0145339067		-0.0065767115

		6/1/01		0.2109852898		0.2110448958		0.0152804256		-0.0063609143

		6/4/01		0.2109835132		0.2109834125		-0.0048358926		-0.0065763127

		6/5/01		0.2109764071		0.2109869256		-0.0046429891		-0.0068670539

		6/6/01		0.2100736667		0.2101355767		-0.0274880083		-0.0074610491

		6/7/01		0.2100772218		0.210035143		-0.0284772817		-0.0074554677

		6/8/01		0.2100772218		0.21021219		-0.0355833347		-0.0077332224

		6/11/01		0.2100772218		0.2100629197		-0.0296845374		-0.0089445919

		6/12/01		0.2100772218		0.2101482271		-0.0272621918		-0.008021646

		6/13/01		0.2100754443		0.2102065274		-0.0421014456		-0.0085153228

		6/14/01		0.2100825545		0.2100826435		-0.0433755593		-0.0089912594

		6/15/01		0.2100896646		0.2101021405		-0.0481592188		-0.0094021615

		6/18/01		0.2100736667		0.2101411276		-0.1514779296		-0.012521472

		6/19/01		0.2100807769		0.2101592872		-0.1486831515		-0.0121591944

		6/20/01		0.2100807769		0.2100467803		-0.1549659497		-0.0122270867

		6/21/01		0.2100807769		0.2102029718		-0.1350604505		-0.0122898698

		6/22/01		0.2100807769		0.2101786441		-0.1197017367		-0.0126821127

		6/25/01		0.2100789994		0.2101418298		-0.0864969594		-0.0124090348

		6/26/01		0.210068334		0.2101234312		-0.1761803098		-0.0142103847

		6/27/01		0.2115749875		0.2116226226		-0.0565859041		-0.0124994239

		6/28/01		0.2115696599		0.21149909		-0.0626708196		-0.0127517735

		6/29/01		0.2109799602		0.2110347682		0.0146381635		-0.0110781502

		7/3/01		0.210972854		0.2110024189		0.0247541548		-0.0111427563

		7/4/01		0.2095367536		0.2095148762		0.0197183083		-0.0112947545

		7/5/01		0.2095367536		0.2096219999		0.02451612		-0.0113429584

		7/6/01		0.2095420881		0.2095679815		0.0182714849		-0.0121232768

		7/9/01		0.2095456444		0.2096367047		0.0458832897		-0.0116294865

		7/10/01		0.2095492007		0.2096056787		0.0108583232		-0.0122642985

		7/11/01		0.2081491804		0.2082368178		-0.1137562795		-0.0144860311

		7/12/01		0.2067835469		0.2067252119		-0.2091946212		-0.0160337094

		7/13/01		0.2067728593		0.2068065993		-0.2193170905		-0.0164059349

		7/16/01		0.2067799844		0.2066769936		-0.2237277927		-0.0161505251

		7/17/01		0.2067782031		0.2067365365		-0.2350496312		-0.0166746073

		7/18/01		0.2054577404		0.2054460191		-0.1674305286		-0.0160703042

		7/19/01		0.2061831507		0.2061481301		0.0812895127		-0.0135686475

		7/20/01		0.2061831507		0.206159347		0.0829837504		-0.0138956945

		7/23/01		0.2061920603		0.2061954478		0.0681575493		-0.0141649276

		7/24/01		0.2061849326		0.2061366029		0.1220391374		-0.0133594618

		7/25/01		0.2061902784		0.206284396		0.1181847192		-0.0138213374

		7/26/01		0.2061884965		0.2062266474		0.0989732457		-0.0142704746

		7/27/01		0.2061867146		0.2062401064		0.0908990399		-0.0141391545

		7/30/01		0.2061884965		0.2062056719		0.0883137993		-0.0144696367

		7/31/01		0.2062009699		0.2062261627		0.0882107519		-0.0145759129

		8/1/01		0.2062027518		0.2062910207		0.0901331835		-0.0146399691

		8/2/01		0.2061974061		0.2062517079		0.0658728641		-0.0152095025

		8/3/01		0.2061974061		0.2062834788		0.054822697		-0.0150960332

		8/7/01		0.2062080975		0.2061281552		0.0455180662		-0.0144869512

		8/8/01		0.2062063156		0.2061819872		0.0723158816		-0.0141363869

		8/9/01		0.2062063156		0.206158482		0.071584883		-0.0143754332

		8/10/01		0.2062009699		0.20625356		0.1193274984		-0.0137648224

		8/13/01		0.2061831507		0.2061201348		0.1400013648		-0.013863619

		8/14/01		0.2061813688		0.2061774376		0.1603290765		-0.0132089532

		8/15/01		0.2061867146		0.2062035954		0.1757249875		-0.0137217885

		8/16/01		0.2061688952		0.2061465893		0.1628541093		-0.0140149058

		8/17/01		0.2061582035		0.2061737851		0.0076588369		-0.0162305166

		8/20/01		0.2061599855		0.2061488951		0.0116475648		-0.0163517872

		8/21/01		0.2061599855		0.2061888797		0.0097068316		-0.0166541468

		8/22/01		0.2061599855		0.2061368567		0.0087910499		-0.0169116553

		8/23/01		0.2061475117		0.2062821645		-0.0317587224		-0.0178632267

		8/24/01		0.2061582035		0.2062282833		0.0578787097		-0.0172194483

		8/27/01		0.2061635494		0.2062688347		0.0574559275		-0.0174232404

		8/28/01		0.2061635494		0.2062801915		0.0604476047		-0.0175792682

		8/29/01		0.2061617674		0.206273144		0.1195378211		-0.0169810029

		8/30/01		0.2061617674		0.2061942132		0.1378736538		-0.0170099004

		8/31/01		0.2061635494		0.2061283827		0.1347185495		-0.0182201175

		9/4/01		0.2070809884		0.2071685027		0.1166041808		-0.0176843573

		9/5/01		0.2065430594		0.2065384263		0.291451448		-0.0143443866

		9/6/01		0.2065466224		0.2065397133		0.3263406636		-0.0138311674

		9/7/01		0.2051564284		0.2051046205		0.3264408414		-0.0135244351

		9/10/01		0.2051421637		0.2052131238		0.3791131877		-0.0127699973

		9/11/01		0.2051385975		0.2050781066		0.3084304707		-0.0129015911

		9/12/01		0.2176739019		0.2177692154		0.4877867682		-0.0099886419

		9/13/01		0.2192828493		0.2192897877		0.399250987		-0.0098217327

		9/14/01		0.2178136454		0.2176899242		0.202660958		-0.0118028318

		9/18/01		0.2177835751		0.2178357913		0.1039715768		-0.0131261067

		9/19/01		0.217785344		0.2177774377		0.0598957327		-0.0133808305

		9/20/01		0.2177924194		0.2177892537		0.0877828092		-0.0129311275

		9/21/01		0.2186465406		0.2186808791		0.0586648675		-0.0131855628

		9/24/01		0.2341789875		0.2341248548		0.2754077501		-0.0100287261

		9/25/01		0.2341842381		0.2341625795		0.2756521016		-0.0102565931

		9/26/01		0.234175487		0.2341256573		0.2877777786		-0.0100509237

		9/27/01		0.2341667358		0.2341675743		0.2682949027		-0.009922669

		9/28/01		0.2341667358		0.2341729327		0.2808928133		-0.0098650604

		10/1/01		0.2332808594		0.2332401216		0.1683137921		-0.0105065986

		10/2/01		0.2332773569		0.2333244967		0.1666419463		-0.0108510333

		10/3/01		0.2332773569		0.2332811474		0.156593241		-0.0110626402

		10/4/01		0.2332143104		0.2332704894		0.0647752314		-0.0117777026

		10/5/01		0.2216278795		0.221721438		-0.0420235131		-0.0134629419

		10/9/01		0.2216314085		0.2217122641		-0.033599482		-0.0132159638

		10/10/01		0.2216419955		0.2216002254		-0.0277305231		-0.0137671916

		10/11/01		0.2216455245		0.2215955083		-0.0144017251		-0.0139057039

		10/12/01		0.2206924093		0.2207937375		-0.0501410066		-0.0146989775

		10/15/01		0.2206924093		0.2207926976		-0.0350856359		-0.0142967664

		10/16/01		0.2223176492		0.2224068556		-0.0150749922		-0.0144285227

		10/17/01		0.2223141218		0.2222524655		-0.051454157		-0.0151733405

		10/18/01		0.2223141218		0.2224270176		-0.0494177373		-0.014540306

		10/19/01		0.222312358		0.2223865363		-0.0382558875		-0.0145635153

		10/22/01		0.2223088306		0.222340814		-0.0648542464		-0.0154742517

		10/23/01		0.2223035394		0.22233318		-0.0969618502		-0.0160544251

		10/24/01		0.2223000119		0.2223168736		-0.087911948		-0.0161083716

		10/25/01		0.2223053031		0.2223176786		-0.0910012877		-0.0158205555

		10/26/01		0.2223088306		0.2222863838		-0.0890536513		-0.015918674

		10/29/01		0.2228731237		0.222890134		-0.0920891646		-0.0159426529

		10/30/01		0.2244608614		0.2244096115		-0.0394695177		-0.0155616723

		10/31/01		0.223054712		0.2230043515		0.0308846552		-0.0143153627

		11/1/01		0.2239077165		0.2239831172		0.0334887615		-0.0140537875

		11/2/01		0.2238971449		0.2240039589		0.0803332851		-0.01283444

		11/5/01		0.2238971449		0.2239663316		0.0800476584		-0.0127137347

		11/6/01		0.2238865733		0.2238849334		0.0146840427		-0.0136305889

		11/7/01		0.2238883352		0.2238481345		0.0093694682		-0.0134910144

		11/8/01		0.2230353201		0.2231211237		0.017145836		-0.013020934

		11/9/01		0.2238848113		0.22387308		-0.0043543757		-0.0132616682

		11/13/01		0.2230335572		0.2230200757		-0.0058149341		-0.0131060845

		11/14/01		0.222950698		0.2229195428		-0.018645692		-0.0135974377

		11/15/01		0.222950698		0.222859074		0.0818403766		-0.0116980531

		11/16/01		0.222948935		0.2227995412		0.0935617133		-0.0113801424

		11/19/01		0.222948935		0.2227869038		0.0877101039		-0.0114544698

		11/20/01		0.222947172		0.2228026439		0.0721274773		-0.0117476885

		11/21/01		0.2229436459		0.222931668		0.0034444971		-0.0123453472

		11/22/01		0.2229436459		0.2229355001		0.0072987479		-0.0125232176

		11/23/01		0.2229436459		0.2228419324		0.00313711		-0.0127253978

		11/26/01		0.2226862243		0.2226530138		0.0162106604		-0.0120885981

		11/27/01		0.2226597744		0.2227398334		0.0299757351		-0.0123480197

		11/28/01		0.2226633011		0.2226642439		0.0297655097		-0.012430961

		11/29/01		0.2225451532		0.222468509		-0.0796805532		-0.0142843364

		11/30/01		0.2209589873		0.2208989301		-0.1439922003		-0.0157191651

		12/3/01		0.220957222		0.2209567665		-0.125524978		-0.0157793777

		12/4/01		0.21960444		0.2194818834		-0.1796922232		-0.0163914599

		12/5/01		0.21855284		0.2186463381		-0.1226503855		-0.0159088014

		12/6/01		0.218533392		0.2184939652		-0.2070539543		-0.0176822018

		12/7/01		0.2185174798		0.2184498979		-0.1465577279		-0.017083921

		12/10/01		0.2185174798		0.2184917825		-0.1322057108		-0.0171111581

		12/11/01		0.2185139437		0.2184074765		-0.1039605112		-0.016895193

		12/12/01		0.219507263		0.2195024653		-0.0915213571		-0.0168670241

		12/13/01		0.2195090299		0.2195283447		-0.103763305		-0.0172954413

		12/14/01		0.2194913607		0.2194334277		-0.1400004595		-0.0178214006

		12/17/01		0.2194577887		0.2194910478		-0.1979454783		-0.019183549

		12/18/01		0.2194542548		0.219596701		-0.1893773429		-0.0192234246

		12/19/01		0.2184944952		0.2184743177		-0.1970327783		-0.0196324604

		12/20/01		0.2193747391		0.219271839		-0.2403362323		-0.021175778

		12/21/01		0.2186041108		0.2186637478		-0.0809751619		-0.0179249554

		12/24/01		0.2185687518		0.2186977392		-0.0563134644		-0.0174723838

		12/27/01		0.2176155244		0.2175203068		-0.0527633163		-0.0175980554

		12/28/01		0.2176137553		0.2175942111		-0.0541259894		-0.0177416901

		12/31/01		0.2176137553		0.2175401553		-0.0490582493		-0.0177878854

		1/2/02		0.2175960647		0.2175666283		-0.0675511354		-0.0181167813

		1/3/02		0.2174863784		0.2174976317		-0.066946864		-0.01837569

		1/4/02		0.2214937711		0.2215283564		-0.187470665		-0.0215595437

		1/7/02		0.2214920064		0.2214256295		-0.224810029		-0.0224952502

		1/8/02		0.2211796299		0.2210589494		-0.2679117815		-0.0235605127

		1/9/02		0.221188455		0.2210868207		-0.2645276305		-0.0240924308

		1/10/02		0.2203480856		0.2203317531		-0.2663618694		-0.0237827314

		1/11/02		0.2203321919		0.2204711256		-0.2123443609		-0.0232978952

		1/14/02		0.2203357238		0.2203251491		-0.2120909438		-0.0233084909

		1/15/02		0.2203533834		0.220424584		-0.201413088		-0.0233635045

		1/16/02		0.2203533834		0.2204170607		-0.1577658391		-0.0229801168

		1/17/02		0.2195443676		0.2194610286		-0.1475841129		-0.0225410544

		1/18/02		0.2195373002		0.2195048486		-0.1767302859		-0.0235930263

		1/21/02		0.2195319995		0.2194350614		-0.1368685685		-0.0231249519

		1/22/02		0.2195160975		0.2194559901		-0.1783836917		-0.0242118536

		1/23/02		0.219507263		0.2194962191		-0.175		-0.0240671835

		1/24/02		0.2195284658		0.2194963436		-0.2140768972		-0.0254279319

		1/25/02		0.2195302326		0.2194825117		-0.2082518621		-0.0251605876

		1/28/02		0.2222841381		0.2223409999		0.0143289084		-0.0216987833

		1/29/02		0.2231481423		0.2232763185		0.0524843835		-0.0206444877

		1/30/02		0.2231481423		0.2232826974		0.0423713542		-0.0206816626

		1/31/02		0.2222788468		0.2222980269		0.0420335137		-0.0198936762

		2/1/02		0.2223529234		0.2224164812		0.1279026444		-0.0155232597

		2/4/02		0.2223635054		0.222255454		0.1270687782		-0.0158740761

		2/5/02		0.2223599781		0.2223217405		0.138142351		-0.0154852294

		2/6/02		0.223213364		0.2232000554		0.028180033		-0.017863064

		2/7/02		0.2232063131		0.2232662752		0.0698533306		-0.0171762724

		2/8/02		0.2232045504		0.2231795997		0.0706502023		-0.0173453443

		2/11/02		0.2240874221		0.2240272461		0.0879029024		-0.0173291543

		2/12/02		0.223201025		0.22328379		0.0861912766		-0.0172127922

		2/13/02		0.2232063131		0.2231581094		0.0856811881		-0.0174787598

		2/14/02		0.2232080758		0.2232692946		0.0776608282		-0.0180844173

		2/15/02		0.223193974		0.2232203925		0.1176206356		-0.0175660843

		2/18/02		0.2240768518		0.224162362		0.1444151691		-0.0174227597

		2/19/02		0.2240486638		0.224041517		0.1294562037		-0.0179254112

		2/20/02		0.224039855		0.2240819587		0.0809730561		-0.0188195981

		2/21/02		0.2249662704		0.2250425113		0.0947837478		-0.0192125617

		2/22/02		0.2249662704		0.2250509723		0.0947304302		-0.0192016087

		2/25/02		0.2249697918		0.225044664		0.0308950936		-0.0201815273

		2/26/02		0.2264058702		0.2264727044		0.0677829237		-0.0197535525

		2/27/02		0.2264058702		0.2263763925		0.0542267865		-0.020241001

		2/28/02		0.2264023521		0.2263453405		0.0843089629		-0.0199449023

		3/1/02		0.2278827952		0.2278246356		0.0578782636		-0.0207187633

		3/4/02		0.2249785954		0.2249420953		0.0657143253		-0.0201681394

		3/5/02		0.2266960919		0.2267879044		0.1248609482		-0.0192207584

		3/6/02		0.2266503636		0.2265933454		0.2967274018		-0.0168619417

		3/7/02		0.2266503636		0.2265462051		0.294235135		-0.0165330329

		3/8/02		0.2266415695		0.2265231537		0.2098125325		-0.0172141335

		3/11/02		0.2266398107		0.226510742		0.2154622338		-0.0169658121

		3/12/02		0.2266257401		0.2265109764		0.254632462		-0.016614097

		3/13/02		0.2266134282		0.2265263623		0.2841007733		-0.0161220318

		3/14/02		0.2266116694		0.226536593		0.2727162182		-0.0162964893

		3/15/02		0.2265149296		0.2265773997		0.1610419026		-0.0175277139

		3/18/02		0.2254063879		0.2252520088		0.0722908123		-0.0185321048

		3/19/02		0.2263284686		0.2264208952		0.0712150014		-0.0187478206

		3/20/02		0.2263143952		0.2264483854		0.0595759123		-0.0187842621

		3/21/02		0.225357101		0.2253586213		0.1119930248		-0.0181624866

		3/22/02		0.2253518201		0.2253593776		0.1335915863		-0.0177468251

		3/25/02		0.2253588612		0.2253933947		0.1302890064		-0.0177308425

		3/26/02		0.2253500598		0.2253794327		0.1285019853		-0.0177132763

		3/27/02		0.2253465393		0.2253817743		0.1512030923		-0.0173838369

		3/28/02		0.2254187094		0.2253194793		0.1641040274		-0.0169805123

		4/1/02		0.2254222298		0.2253943142		0.1551161636		-0.0169381757

		4/2/02		0.2253747036		0.2252562562		0.1417352807		-0.0172837996

		4/3/02		0.2253711831		0.2253574092		0.1740065535		-0.0161139391

		4/4/02		0.2253430187		0.2252490656		0.0442665849		-0.0179563406

		4/5/02		0.2253676626		0.2253309046		0.0425808004		-0.0173069713

		4/8/02		0.2253676626		0.2252939879		0.0396513362		-0.0174376455

		4/9/02		0.2239711444		0.2239541301		0.2289392061		-0.0142131685

		4/10/02		0.2239623351		0.2238607189		0.2530439163		-0.0139266658

		4/11/02		0.2239623351		0.2239028935		0.251133802		-0.0136907822

		4/12/02		0.2239517639		0.2238647118		0.2651466373		-0.0133689744

		4/15/02		0.2230564749		0.2231194355		0.2918062175		-0.0128587821

		4/16/02		0.2239094784		0.2238630746		0.1490124365		-0.0146478284

		4/17/02		0.2239094784		0.2239563837		0.1494660335		-0.0146625083

		4/18/02		0.2239112403		0.2239700459		0.1500077846		-0.0147864723

		4/19/02		0.2239112403		0.2238929659		0.1385541957		-0.0148962983
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Figure: Forecasted Correlation for CYP/USD vs CGI (11/14/96 - 4/19/02)
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