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ABSTRACT
This paper examines whether the relation between spot and forward exchange rates is stable, and if not, the implications for international market conditions. We document structural breaks for the U.S. and U.K. currencies vis-a-vis the Canadian dollar. We consider two applications in an effort to determine the consequences of this structural change in international asset and goods markets. First, we find that the dynamic structure linking stock return volatility across countries is affected by change in the spot-forward relation, and second the elasticity of Canadian import demand with respect to spot exchange rates has also been affected by this  change.

INTRODUCTION
Since the collapse of the Bretton Woods system of fixed parities in the early 1970s, the forward exchange rate has assumed a primary role in hedging against fluctuations in future spot exchange rates. The effectiveness of hedging currency risk, however, depends in part on the relation between spot and forward exchange rates. If, for example, the forward rate is used to predict future spot exchange rates, then instability in the spot-forward exchange rate relation produces larger forecast errors. Tong (1996) and Briys and Solnick (1992) show that in the context of a dynamic hedging model, larger forecast errors reduce the benefits of hedging currency risk. 
 Consequently, 
structural change in the spot-forward exchange rate relation may affect trade in international asset and goods markets. The objectives of this paper are thus twofold. First, we empirically examine whether the long-run relation between spot and forward exchange rates is stable over the post-Bretton Woods era,
 and second we explore the implications for international market conditions should the spot-forward relation exhibit structural change.  


Stability of the spot-forward exchange rate relation is examined using the test developed by Hansen (1992) based on the fully modified estimator of Phillips and Hansen (1990). This methodology is particularly appealing in exchange rate studies for a number of reasons. First, we focus on the long-run or cointegrating relation between spot and forward exchange rates. Because numerous studies support the claim that these series are cointegrated, the regressor is necessarily endogenous.
 The fully modified estimator - in contrast to ordinary least squares - corrects for endogeneity bias.
 Second, there is no need to specify a priori the timing of structural change. Instead, the testing methodology evaluates the (alternative) hypothesis of a break of unknown timing. This is a more reasonable description of post-Bretton Woods exchange rate data as it would be difficult to justify a particular break date a priori. And third, because we focus on the cointegrating relation between the spot and forward rate, inference may be complicated due to serial correlation or heteroskedasticity which is commonly detected in exchange rate data (see, e.g. Bollerslev 1990;  Fong and Ouliaris 1995). The fully modified testing methodology eliminates concern as it includes a robust estimator of the covariance matrix.

We document a structural break in the long-run relation between spot and forward exchange rates for both the U.S. and U.K. currencies vis-a-vis the Canadian dollar. And perhaps more important, we find that these structural breaks have important implications for international asset and goods market conditions. The first application we explore concerns the correlation between international stock market volatility. Bodart and Reding (1999) study the impact of the exchange rate regime - and the accompanying degree of exchange rate volatility - on the correlation between time-varying stock market volatilities. Here, we adopt their methodology and  ask whether return volatility is also effected by the nature of the spot-forward exchange rate relation. Empirical results find that this is indeed the case, suggesting that volatility linkages between international stock markets depend in part on the spot-forward exchange rate relation.


The second application we consider is bilateral trade flows. Because the effectiveness of hedging currency risk depends in part on the relation between spot and forward exchange rates, a structural break is expected to affect the sensitivity of imports to currency values. We follow the empirical specification presented by Deyak, Sawyer, and Sprinkle (1993), but augment the import demand model to allow for the influence of a structural break in the spot-forward exchange rate relation. Empirical results show that a structural break does affect the elasticity of Canadian import demand with respect to exchange rates.


The remainder of the paper is organized as follows. In the next section we present a brief outline of Hansen’s (1992) structural break test and report results for the country pairs Canada-U.S. and Canada-U.K. In Section 3, we explore two applications in an effort to determine whether a break in the spot-forward exchange rate relation affects international return volatility correlations and import demand. The final section concludes and discusses possible avenues for future research. 

THE SPOT-FORWARD EXCHANGE RATE RELATION
This section is divided into two parts. In the first part, we present a brief description of the structural break test developed by Hansen (1992), and in the second part, we apply this technique to Canadian exchange rate data for the post-Bretton Woods period.

A. Structural Stability Test
Hansen’s (1992) structural stability test is based on the fully modified (FM) estimator developed by Phillips and Hansen (1990). The FM parameter estimates are obtained in two steps. In the first step, ordinary least squares (OLS) is used to obtain an initial estimate of the parameter vector, and in the second step, a semiparametric adjustment is made to correct for parameter bias induced by endogeneity of the regressors. The importance of the semiparametric adjustment is alluded to by Banerjee et. al. (1986) who present Monte Carlo evidence that OLS parameter bias can be large in finite samples.
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Partitioned with conformity with 
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Finally, define
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The term 
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In the first step, we use OLS to obtain parameter estimates of the cointegrating vector 
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. In the second step, estimates of the matrices shown in (3) are obtained. This is accomplished by estimating a VAR for pre-whitened values of  
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 are obtained by recoloring. The FM estimator of the cointegrating vector is
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where 
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The possibility of a structural change in the cointegrating relation is evaluated using a Wald-type test. For example, suppose a change occurs at time 
[image: image30.wmf]t

such that 
[image: image31.wmf]A

=

A

1

t

 for 
[image: image32.wmf]t

£

t

, and 
[image: image33.wmf]A

=

A

2

t

 for 
[image: image34.wmf]t

>

t

. If the timing of the break is known, then the null hypothesis 
[image: image35.wmf]A

=

A

2

1

 is evaluated using 


[image: image36.wmf]}

S

V

S

tr{

=

F

-1

u.v

nt

-1

nt

t

n

nt

W

¢

ˆ





(6)

where
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 correspond to subsample parameter estimates and the full sample variance is used to construct the test statistic. If the timing of the break is unknown - as is usually the case in practice -  then the null hypothesis is evaluated using 
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where 
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 is a compact set of (0,1). In the empirical work to follow, we follow the suggestion of Andrews (1991) and set 
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 are tabulated by Hansen (1992). As noted by Hansen, the
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 test is appropriate for examining the existence of an abrupt change in the long-run relation between spot and forward exchange rates. 

B. Empirical Results
Data were obtained from Statistics Canada and consist of monthly spot and 90-day forward exchange rates for the U.S. and the U.K. currencies vis-a-vis the Canadian dollar. The sample begins on June 1970 which corresponds to the official date beginning the floating period.  The data end in December 1999.


Unit root tests (not shown) find that spot and forward exchange rates are I(1), which is consistent with previous studies. Plots of 
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 is also shown. Beginning with results for the U.S. dollar shown in Figure 1, the 
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 test points to the existence of a statistically significant structural break in the spot-forward exchange rate relation at the 5-percent level. A break is also evident for the U.K. currency as Figure 2 illustrates that the
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 statistic exceeds its 5-percent critical value.


The magnitude of the
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 statistics along with p-values are collected in Table 1. P-values are computed using the polynomial approximation provided by Hansen (1992). The  timing of the break is also reported which corresponds to the date at which 
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 achieves its maximum value. In the case of the U.S. currency, the break in the spot-forward exchange rate relation occurs in March 1975, while the break date for the U.K. currency occurs almost two years later: February 1977. 

FM parameter estimates of the intercept (
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) and the slope (
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) terms included in the  vector 
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 are collected in Table 2. For comparison, OLS estimates are also shown. Differences between the estimated parameters is due to endogeneity bias associated with OLS estimation. That is, parameter differences can be attributed to the semiparametric adjustment shown in expression (5) for the FM estimator that corrects for endogeneity bias. For the full sample shown in panel A, the effects of regressor endogeneity are more apparent for the U.K. currency. For example, the intercept term is almost five times larger when FM estimation is used. In contrast, endogeneity bias is negligible for the slope parameter as the FM and OLS 
estimates are almost identical.


To examine the influence of the structural breaks, we re-estimate the spot-forward exchange rate relation for the subperiods defined by the break dates shown in Table 1. Parameter estimates are shown in panels B and C of Table 2. For both FM and OLS estimation, there are notable differences in the parameter estimates. Results for the U.K. currency for the two subperiods are consistent with the work of Sakoulis and Zivot (1999) on the forward premium.
 For instance, the restriction that spot and forward exchange rates are linked by a 
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 cointegrating vector is not rejected for each subperiod. In this case, observed differences in the estimated values of the intercept term can be interpreted as structural change in the forward premium. Parameter estimates for the subperiods are also very different for the U.S. dollar. But in the case of the U.S. dollar, both the slope and intercept change. For example, the null hypothesis that U.S. spot and forward exchange rates are linked by a 
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 cointegrating vector is rejected, and the restriction that slope estimates are the same across subperiods is also rejected for both estimation methods. In addition, the estimated value of the intercept term is also statistically different across subperiods. 

APPLICATIONS 

Our objective in this section is to determine whether the detected breaks in the spot-forward exchange rate relation have affected conditions in international asset and goods markets. Two applications are considered in turn.

A. International Stock Market Correlations
In a recent paper, Bodart and Reding (1999) show that for a sample of European countries, the exchange rate regime influences the correlation between asset return volatilities. In this part, we adopt their methodology and ask whether a structural break in the spot-forward relation has affected cross country stock market volatility correlations. A bivariate GARCH(1,1) model is specified:
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where
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. We adopt the constant correlation specification of  Bollerslev (1990) as shown in (12), but also include the influence of structural change in the spot-forward relation which is captured by the parameter 
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The model is estimated using quasi-maximum likelihood. Stock return data consist of monthly  index returns including dividends, and were obtained from the Morgan Stanley database. Parameter estimates are shown in Table 3. Focusing on 
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, empirical results support the claim that cross-country return volatility correlations are affected by structural change in the spot-forward exchange rate relation at the 5-percent significance level for the U.K., and at the 10-percent level for the U.S.
 
This influence, however, is very different for the country pairs. Bodart and Reding (1999) suggest that theory can explain both a positive and a negative estimate of 
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. During periods of high exchange rate volatility, contagion effects are more likely due to noise trading or herd behavior. Therefore, investors are more apt to use international markets to discern domestic market conditions, and a positive relation between asset market volatility correlation and exchange rate volatility is anticipated. On the other hand, consider a situation where exchange rate volatility is lower, possibly due to credible interventionist policies. In this situation, fundamentals are more important which ultimately leads to greater volatility correlation, thereby supporting an inverse relation.  For the exchange rates examined here, we find statistically significant higher exchange rate volatility after the break dates. Specifically, squared (log differences) spot exchange rates are higher following the break in the spot-forward exchange rate relation (not shown). Results then summarized in Table 3 are consistent with the ‘fundamentals’ explanation for the U.S. market, but results for the U.K. are  supportive of the ‘contagion’ explanation. In any event, empirical evidence summarized in Table 3 illustrates that the relation between spot and forward exchange rates in part shapes volatility patterns observed in international stock markets.

B. Import Demand
In this part we estimate Canadian import demand  both before and after the break date in the spot-forward exchange rate relation. Because the change in the spot-forward exchange rate relation influences the effectiveness of hedging, we focus on whether the sensitivity of import demand to spot exchange rates has changed. The empirical model is due to Deyak, Sawyer, and Sprinkle (1993)
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where 
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 is real Canadian imports, 
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 Import and exchange rate data was obtained from Statistics Canada. Remaining data was obtained from the IFS database.


The Canadian import demand equation for the U.S. is augmented to include the influence of trade agreements and major changes in tax policy. We include the indicator variable NAFTA to capture the effects of the North Amercan Free Trade Agreement in 1996. The trade agreement variable takes on a value of one after the agreement is in place and zero before. We also include the variable GST to pick up the influence of the Goods and Service Tax (GST). The GST variable is equal to one after the GST was put in place, and zero before. Our reasoning for including this variable is that Canadian imports include travel spending which has been shown to be influenced by the introduction of the GST, and in the case of the U.S., Canadian travel spending has at times accounted for almost 10 percent of Canadian merchandise imports (Vilasuso and Menz 1998). In contrast, Canadian travel spending in the U.K. is negligible, and as a result, the GST indicator variable is not included in the estimated  import demand equation. 


Parameter estimates are collected in Table 4.
 The import elasticity with respect to spot exchange rates is very different across subperiods. For each estimated import demand equation, the volume of Canadian imports appears largely unaffected by spot exchange rates before the break in the spot-forward exchange rate relation, as parameter estimates are not significantly different from zero. But following the break dates, import demand is significantly related to spot exchange rates. These finding are consistent with the notion that the effectiveness of hedging currency risk in the forward market is reduced, making import demand more sensitive to spot exchange rates.

CONCLUSION
Using the structural break test developed by Hansen (1992), we document a statistically significant change in the spot-forward exchange rate relation for the U.S. and U.K. currencies vis-a-vis the Canadian dollar. One implication of the structural break is that the effectiveness of hedging currency risk is affected, which has important implications for conditions in international asset and goods markets. 


In this paper we explore two applications to illustrate this point. The first application concerns the correlation between return volatility across international stock markets. We find that the dynamic structure linking international stock market volatility is affected by change in the spot-forward exchange rate relation. The second application investigates Canadian import demand. Because the effectiveness of hedging is affected by structural change in the spot-forward exchange rate relation, it is reasonable to conjecture that the import elasticity with respect to spot exchange rates has also changed. Empirical evidence does indeed support this claim.

The results of this paper can be extended in a number of ways. For example, recent studies suggest that working with disaggregated trade data may yield important insights. McKenzie (1999), in a survey of the literature, reports that restricting import demand elasticities across commodities is often rejected. At the very least, the sensitivity of import demand to exchange rates is likely to differ between durable and nondurable goods (see, e.g. Lee 1999). Another extension involves delving more deeply into asset market conditions to determine how ‘fundamentals’ and ‘contagion’ effects are translated across international stock markets. We leave these topics for future work.
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Table 1. Structural break test results

____________________________________________________________________

Currency vis-a-vis the

    Canadian Dollar


SupF



Break Date

____________________________________________________________________

U.S. Dollar



14.46



March 1975

(0.02)

British Pound



12.61



February 1977

(0.05)

____________________________________________________________________

Notes: P-values of the SupF test are shown in parentheses. The break date coincides with

the timing of SupF.

Table 2. Parameter estimates

_____________________________________________________________________________

        Intercept


             Slope

                                                        ____________________        _____________________

Sample Period


 
FM

OLS

 FM

OLS

_____________________________________________________________________________

A. June 1970 - Dec. 1999

U.S. Dollar


0.020

0.017

0.996

0.997

(0.02)

(0.01)

(0.01)

(0.01)

British Pound


0.023

0.005

0.995

0.998

(0.02)

(0.02)

(0.02)

(0.01)


B. June 1970 - Break Date

U.S. Dollar


0.297

0.305

0.935

0.934

(0.15)

(0.15)

(0.03)

(0.03)

British Pound

           -0.055
           -0.089

1.008

1.015

(0.03)

(0.03)

(0.01)

(0.01)


C. Break Date - Dec. 1999

U.S. Dollar


0.115

0.089

0.977

0.982

(0.01)

(0.01)

(0.01)

(0.01)

British Pound


0.013

0.007

0.997

0.998

(0.02)

(0.02)

(0.01)

(0.01)


____________________________________________________________________________

Notes: Estimation methods are fully modified (FM) and ordinary least squares (OLS) estimation. The subsamples are defined by the break dates shown in Table 1. Robust standard errors are shown in parentheses. 

Table 3. Bivariate GARCH(1,1) parameter estimates

___________________________________________________________

     Parameter

     
U.S. Dollar     

British Pound

___________________________________________________________
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___________________________________________________________

Notes:  GARCH(1,1) parameter estimates are based on (quasi) maximum likelihood estimation. Bollerslev and Wooldridge (1992) standard errors are shown in parentheses. A ‘*’ indicates statistical significance at the 5-percent level.

Table 4. Import demand parameter estimates

_______________________________________________________________

Imports from U.S.

Imports from U.K.

       ______________________     ______________________

Variable
       1970-1975        1975-1999      1970-1977      1977-1999

_______________________________________________________________

Constant
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(0.31)

(0.82)

(0.57)
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NAFTA
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_______________________________________________________________

Notes: Parameter estimates are obtained from OLS estimation. Standard errors are 

shown in parentheses. A ‘*’ indicates significance at the 5-percent level.
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 statistics for Canada/U.S. exchange rates.
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FIGURE 2.  
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 statistics for Canada/U.K. exchange rates.

� The effects of instability in the spot-forward exchange rate relation can also be interpreted in terms of a risk premium. In the absence of news, for example, larger forecast errors are associated with a higher risk premium (see, e.g. Fama 1984). This is confirmed in empirical studies by Wolff (1987) and Nijman, Palm, and Wolff  (1993) who report that approximately half of the forecast error is due to variation in the risk premium. 


� Surprisingly little work has examined whether the spot-forward exchange rate relation is stable. One exception is a recent paper by Sakoulis and Zivot (1999). Sakoulis and Zivot focus on the forward premium and document multiple structural breaks. A key difference between this work and our paper is that we empirically estimate the long-run relation between spot and forward exchange rates, rather than restricting it to be a �EMBED Equation.3��� cointegrating vector.


� See, for example, Hakkio and Rush (1989), Liu and Maddala (1992), Naka and Whitney (1995), and Norrbin and Reffett (1996). 


� Norrbin and Reffett (1996) also recognize the effects of  invalid exogeneity assumptions on cointegration analysis.  


� A key result presented by Sakoulis and Zivot (1999) is that structural change in the forward premium may explain the forward premium puzzle. This anomaly refers to the common finding that the forward exchange rate is not an unbiased predictor of future spot exchange rates (see Engel 1996 for a review of this literature). Sakoulis and Zivot show via Monte Carlo simulations that if a true structural change is ignored, then a rejection of the forward rate unbiasedness hypothesis may be traced to parameter bias.


� The bivariate GARCH(1,1) model appears to adequately fit the data. Ljung-Box tests applied to the squared standardized residuals do not indicate the presence of statistically significant serial correlation.





� As noted by Bodart and Reding (1999), it is possible that a volatility effect - correlations between markets is higher due to higher stock market volatility - is driving the main results reported in Table 3. To check this, we estimated univariate GARCH(1,1) models for each index return series both before and after the break dates reported in Table 1. We find no evidence that return volatility is higher since the break date at conventional significance levels. 


� Consistent with the work of Deyak, Sawyer, and Sprinkle (1993), we find that the variables included in (13) are I(1) and evidence of a cointegrating relation (not shown). Thus, we also estimate the model in level form.


� Consistent with the work of Senhadji and Montenegro (1999) on trade flows, there is little difference between OLS and FM parameter estimates for the import demand model. As a result, we report OLS estimates so as to facilitate comparison with existing studies. See Deyak, Sawyer, and Sprinkle (1993) for a review of this empirical literature.


� Parameter estimates for the remaining determinants are in line with those reported by Deyak, Sawyer, and Sprinkle (1993). Also consistent with their work, we find that consumers respond differently to changes in domestic prices and foreign prices, therefore rejecting homogeneity in prices.
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		date		SupF statistic		5% critical value (12.4)

		September-72		0.7467419613		12.4
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		December-72		0.6161721746		12.4
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		February-75		6.3091870113		12.4

		March-75		6.5814692687		12.4
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Sheet1

		date		SupF statistic		5% critical value (12.4)

		September-72		4.078317631		12.4

		October-72		4.241943316		12.4

		November-72		4.4514783406		12.4

		December-72		4.5680818432		12.4

		January-73		4.9125711503		12.4

		February-73		5.4842276677		12.4

		March-73		6.0771760397		12.4

		April-73		6.5705615661		12.4

		May-73		7.158265601		12.4

		June-73		7.8220334928		12.4

		July-73		8.5245866412		12.4

		August-73		9.2876873668		12.4

		September-73		9.8169903391		12.4

		October-73		10.5805911894		12.4

		November-73		11.1097779315		12.4

		December-73		11.5350022214		12.4

		January-74		12.0966330848		12.4

		February-74		12.5947858063		12.4

		March-74		12.0779746017		12.4

		April-74		11.641181588		12.4

		May-74		11.2645406919		12.4

		June-74		11.329880006		12.4

		July-74		11.6157153291		12.4

		August-74		12.0489920631		12.4

		September-74		12.4060181107		12.4

		October-74		12.8914768054		12.4

		November-74		13.1607449595		12.4

		December-74		13.5862205359		12.4

		January-75		13.7652405504		12.4

		February-75		13.953351822		12.4

		March-75		14.4622881013		12.4

		April-75		13.9719374754		12.4

		May-75		11.9251226253		12.4

		June-75		11.6556037442		12.4

		July-75		11.2058596715		12.4

		August-75		10.5344686601		12.4

		September-75		10.8015607525		12.4

		October-75		10.5340687575		12.4

		November-75		10.7441557226		12.4

		December-75		10.3319435127		12.4

		January-76		10.2190917564		12.4

		February-76		10.411386725		12.4

		March-76		10.3512310703		12.4

		April-76		10.1698692246		12.4

		May-76		10.2012909169		12.4

		June-76		10.3654352106		12.4

		July-76		10.3862676144		12.4

		August-76		9.8638700161		12.4

		September-76		10.0548838794		12.4

		October-76		10.114795779		12.4

		November-76		9.667114486		12.4

		December-76		7.3670711979		12.4

		January-77		7.4172603373		12.4

		February-77		6.1027768827		12.4

		March-77		4.2217166076		12.4

		April-77		3.8308975615		12.4

		May-77		3.8122982253		12.4

		June-77		3.3836621524		12.4

		July-77		3.1994623269		12.4

		August-77		2.720458221		12.4

		September-77		2.8411148815		12.4

		October-77		2.3132212099		12.4

		November-77		2.2159216714		12.4

		December-77		2.5964149013		12.4

		January-78		2.694329824		12.4

		February-78		2.5921458829		12.4

		March-78		2.4666652328		12.4

		April-78		2.2880749943		12.4

		May-78		2.7514491964		12.4

		June-78		2.8490569854		12.4

		July-78		2.9554583205		12.4

		August-78		2.7703640753		12.4

		September-78		2.5428383528		12.4

		October-78		2.4892075919		12.4

		November-78		2.7104182164		12.4

		December-78		2.7809132779		12.4

		January-79		2.7560989058		12.4

		February-79		2.7630840539		12.4

		March-79		3.1207347578		12.4

		April-79		3.7195689957		12.4

		May-79		3.6222865025		12.4

		June-79		3.4044525387		12.4

		July-79		3.648615739		12.4

		August-79		3.6247515805		12.4

		September-79		3.931411129		12.4

		October-79		4.0088571716		12.4

		November-79		4.1571481455		12.4

		December-79		4.5796714102		12.4

		January-80		4.9356419545		12.4

		February-80		5.4908515664		12.4

		March-80		5.7938638152		12.4

		April-80		5.8680911836		12.4

		May-80		6.0712063011		12.4

		June-80		6.5045312311		12.4

		July-80		6.4587342237		12.4

		August-80		6.5084839273		12.4

		September-80		6.7482067924		12.4

		October-80		7.146927167		12.4

		November-80		7.4298797207		12.4

		December-80		7.765439966		12.4

		January-81		8.2835318477		12.4

		February-81		8.2223171173		12.4

		March-81		8.3850209112		12.4

		April-81		8.3695653027		12.4

		May-81		8.3051227475		12.4

		June-81		8.2043498293		12.4

		July-81		8.0102811782		12.4

		August-81		7.4959340097		12.4

		September-81		7.794622174		12.4

		October-81		7.558191727		12.4

		November-81		7.6592967319		12.4

		December-81		7.4820483002		12.4

		January-82		7.3771273588		12.4

		February-82		7.1211434146		12.4

		March-82		7.0123201749		12.4

		April-82		6.980152814		12.4

		May-82		6.8318337121		12.4

		June-82		6.291470572		12.4

		July-82		6.2719124776		12.4

		August-82		6.3994895332		12.4

		September-82		6.4908450632		12.4

		October-82		6.505236223		12.4

		November-82		6.5490743147		12.4

		December-82		6.3815309183		12.4

		January-83		6.5318767901		12.4

		February-83		6.6197343646		12.4

		March-83		6.7389756525		12.4

		April-83		6.7553548644		12.4

		May-83		6.91635057		12.4

		June-83		7.0117023232		12.4

		July-83		7.1947273989		12.4

		August-83		7.3848285754		12.4

		September-83		7.5822233156		12.4

		October-83		7.7636847919		12.4

		November-83		7.8606769379		12.4

		December-83		7.8546725926		12.4

		January-84		7.9491208749		12.4

		February-84		8.0878722921		12.4

		March-84		7.887388081		12.4

		April-84		7.8683228233		12.4

		May-84		7.7800524778		12.4

		June-84		7.7369912552		12.4

		July-84		7.5922948712		12.4

		August-84		7.7876049507		12.4

		September-84		7.7103828594		12.4

		October-84		7.6527229361		12.4

		November-84		7.6320028042		12.4

		December-84		7.5736287349		12.4

		January-85		7.5231472431		12.4

		February-85		7.4245948441		12.4

		March-85		7.4897130866		12.4

		April-85		7.4540303372		12.4

		May-85		7.4672974464		12.4

		June-85		7.4459076819		12.4

		July-85		7.4291512466		12.4

		August-85		7.4108483557		12.4

		September-85		7.4143148911		12.4

		October-85		7.3863670913		12.4

		November-85		7.3904175361		12.4

		December-85		7.4741680843		12.4

		January-86		7.6026094446		12.4

		February-86		7.7193493581		12.4

		March-86		7.8333194734		12.4

		April-86		7.8136386848		12.4

		May-86		7.7586511611		12.4

		June-86		7.892723802		12.4

		July-86		7.8605874047		12.4

		August-86		7.9903324275		12.4

		September-86		8.0555788305		12.4

		October-86		8.1533277945		12.4

		November-86		8.2128587828		12.4

		December-86		8.2073101513		12.4

		January-87		8.1023604514		12.4

		February-87		8.0160561342		12.4

		March-87		7.9926242351		12.4

		April-87		7.9708978117		12.4

		May-87		8.0070738785		12.4

		June-87		7.9815301397		12.4

		July-87		7.9514569128		12.4

		August-87		7.9356302275		12.4

		September-87		7.915157378		12.4

		October-87		7.9014843005		12.4

		November-87		7.8763791222		12.4

		December-87		7.869294907		12.4

		January-88		7.9429418104		12.4

		February-88		8.0325791018		12.4

		March-88		8.1892923383		12.4

		April-88		8.3365876058		12.4

		May-88		8.297843526		12.4

		June-88		8.5926436329		12.4

		July-88		8.8019878264		12.4

		August-88		8.5600194672		12.4

		September-88		8.487673184		12.4

		October-88		8.8540599993		12.4

		November-88		8.6314034168		12.4

		December-88		9.0824240995		12.4

		January-89		9.1874310904		12.4

		February-89		9.2429908469		12.4

		March-89		9.1135301474		12.4

		April-89		9.2276086501		12.4

		May-89		9.0549585591		12.4

		June-89		8.8103253049		12.4

		July-89		8.8530612539		12.4

		August-89		8.99807984		12.4

		September-89		8.6568553223		12.4

		October-89		8.662319722		12.4

		November-89		8.5614012229		12.4

		December-89		8.5704189964		12.4

		January-90		8.0611190163		12.4

		February-90		7.2475690412		12.4

		March-90		7.2488188764		12.4

		April-90		7.2539146884		12.4

		May-90		6.5838568039		12.4

		June-90		6.1976859124		12.4

		July-90		6.1554735871		12.4

		August-90		6.087511332		12.4

		September-90		5.4429998028		12.4

		October-90		5.116765032		12.4

		November-90		4.7909220064		12.4

		December-90		4.6478883519		12.4

		January-91		4.546462375		12.4

		February-91		4.4046621282		12.4

		March-91		4.2145892142		12.4

		April-91		4.1524811652		12.4

		May-91		4.141899493		12.4

		June-91		4.2773136242		12.4

		July-91		4.0993598198		12.4

		August-91		4.1477259894		12.4

		September-91		4.3435475134		12.4

		October-91		4.6671908374		12.4

		November-91		4.6433669635		12.4

		December-91		4.1245379433		12.4

		January-92		3.7529281381		12.4

		February-92		3.038140903		12.4

		March-92		2.7281790742		12.4

		April-92		2.7558622247		12.4

		May-92		2.5059031237		12.4

		June-92		2.5908436731		12.4

		July-92		2.7143425333		12.4

		August-92		2.8427979628		12.4

		September-92		2.3165091873		12.4

		October-92		1.9847963363		12.4

		November-92		1.8771396569		12.4

		December-92		1.8704109413		12.4

		January-93		1.9034678875		12.4

		February-93		1.8740186095		12.4

		March-93		1.8617974726		12.4

		April-93		1.880292978		12.4

		May-93		1.9211674305		12.4

		June-93		1.9795283436		12.4

		July-93		1.9930427792		12.4

		August-93		2.3033173945		12.4

		September-93		2.523563454		12.4

		October-93		2.6347772362		12.4

		November-93		2.5104128163		12.4

		December-93		2.6846263975		12.4

		January-94		2.4562233292		12.4

		February-94		2.7838671761		12.4

		March-94		3.1186891813		12.4

		April-94		3.5284557274		12.4

		May-94		3.6065309456		12.4

		June-94		3.787300138		12.4

		July-94		3.8456476754		12.4

		August-94		3.768545452		12.4

		September-94		3.3048695775		12.4

		October-94		3.1557404887		12.4

		November-94		3.3261971409		12.4

		December-94		3.6856063369		12.4

		January-95		4.1586729545		12.4

		February-95		4.0830085488		12.4

		March-95		4.3645124476		12.4

		April-95		3.9408983409		12.4

		May-95		3.7719887208		12.4

		June-95		4.1620441976		12.4

		July-95		3.8823481698		12.4

		August-95		3.8170481672		12.4

		September-95		3.8157420285		12.4

		October-95		3.789272615		12.4

		November-95		3.9632738118		12.4

		December-95		4.3225738234		12.4

		January-96		4.2497951266		12.4

		February-96		4.4369801975		12.4

		March-96		4.1674925111		12.4

		April-96		3.9501545805		12.4

		May-96		4.0924405113		12.4

		June-96		3.9056146576		12.4

		July-96		3.8743197326		12.4

		August-96		3.7544474186		12.4

		September-96		3.4611751033		12.4

		October-96		2.6555908892		12.4

		November-96		1.9482069918		12.4

		December-96		2.1348992538		12.4

		January-97		1.4742803337		12.4

		February-97		1.2915468796		12.4

		March-97		1.3035242213		12.4

		April-97		1.414140519		12.4

		May-97		0.8449448128		12.4

		June-97		0.6201415105		12.4

		July-97		0.3023884093		12.4
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