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Abstract: This paper investigates the role of central bank intervention in currency markets.   
Specifically, the bilateral exchange rates of the dollar versus the British pound, Swiss franc, and the 
yen are examined.   Central banks conduct open market operations in order to regulate exchange rates 
in currency markets.  The daily data and appropriate EGARCH models, which account for information 
asymmetry, provide the time varying volatility measures in the market for the three exchange rates.  It 
is shown that the ex-post daily volatility in two out of three cases rises with central bank market 
interventions, while there is no statistically significant reaction in the daily volatility.   Our findings 
suggest that rational expectations of currency traders may be responsible for these findings.    
Furthermore, our findings show that central bank expectations of intervention and reality of exchange 
rate behavior may be inconsistent.   

JEL Classifications:  F3; F4; F31; G15; G18 
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1.   Introduction 

Intervention in the market for currencies by central banks was common place under the Bretton 
Woods system of fixed exchange rates as they tried to maintain exchange rates within pre-determined 
ranges.  Following the abandonment of the Bretton Woods system in 1973, the frequency of 
interventions initially increased.  European central banks were intervening regularly to maintain 
exchange rate trading bands consistent with the exchange rate mechanism (ERM).  The Fed however, 
was becoming disillusioned with positive effects of intervention by the early 1980s.  Despite this 
disillusionment, as the dollar strengthened, the Fed was forced to intervene in the mid 1980s, albeit 
with help from G5 countries.  With the success of these interventions, many economists and the IMF 
came to believe that central bank interventions were necessary to mitigate exchange rate volatility 
(Dominguez (1990, 1993, 1998, 2003), and Kearns and Rigobon (2005)).   
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The evidence supporting the effectiveness of central bank intervention is still somewhat mixed.   
Studies of different decades present conflicting findings.  This may be a direct result of intertwined 
financial and currency markets and their affects on portfolio decisions of traders, better data 
availability, and more advanced research methodology, among others.   For instance, studies of the 
1990s are largely supportive of the effectiveness of intervention while the studies of the 1980s rejected 
the effectiveness of intervention.  Thus, the evidence provided by Dominguez and Frankel (1993, a 
and b) and subsequent studies using new data, and regression modeling, led some economists to 
cautiously recommend official intervention as an effective way of dealing with exchange rate 
disequilibrium, especially if the intervention is undertaken transparently and is consistent with the 
stance of domestic monetary and fiscal policy. 

Baillie and Humpage (1992) study the effects of the Bundesbank intervention on the dollar and 
mark exchange rates.  Employing GARCH models, combined with a probit-based instrument for the 
intervention variable, they find increased volatility in this exchange rate for the period of 1987 through 
1990.  Connolly and Taylor (1994) study the bank of Japan intervention spanning 1977 through 1979.  
They estimate a system of reaction equations simultaneously and find that announced interventions do 
not result in increase the expected future spot yen/dollar exchange rate volatility.  Dominguez (1993) 
corroborate findings of Connolly and Taylor (1994) and provide evidence that the actual and secret 
interventions impact volatility differently.  For instance the actual intervention during the period of 
1985 through 1991 reduced the volatility in exchange rates of the dollar mark and dollar yen, while the 
secret intervention raised volatility of the same bilateral exchange rates.    

Bosner-Neal (1996) looks at the causes of exchange rate volatility and its adverse effects on 
financial markets and international trade to address why central banks may want to intervene in 
currency markets to quell volatility.  Employing regression models of implied exchange rate volatility, 
intervention variables, and other macroeconomic variables, she finds that regime differences matter, 
but that central bank intervention does not decrease exchange rate volatility in the short run.  Bosner-
Neal and Tanner (1996) examine the effects of central bank intervention on the ex-ante volatility of 
the exchange rates of mark and yen in terms of the dollar employing a GARCH modeling approach.  
Controlling for the effects of other macroeconomic announcements, they find an increase or no change 
in expected exchange rate volatility because of the central bank intervention.  Baille and Osterberg 
(1997) arrive at similar conclusions that central bank interventions cannot calm currency market 
volatility.  Their study of $/DM and $/Yen nominal exchange rates, employing a Martingale-GARCH 
process for exchange rates, finds no evidence that the different types of intervention affect the 
conditional mean of exchange rate returns.  They find weak vidence that intervention may be related 
with slight increases in the volatility of exchange rate returns.  

Dominguez (2006) combines MA(1)-FIGARCH(1,d,1), flexible Fourier regressions and even 
study regressions, to study the effects of G3 interventions on mark-dollar and yen-dollar intra-day and 
daily behavior.   Her empirical results suggest that coordinated interventions were consistent with 
increases in intra-day and daily volatility, but there is no evidence that interventions influenced longer-
term volatility.  These findings are support the portfolio balance and signaling channels.  The results 
also indicate that interventions do not lead to volatility reduction, suggesting that, thus did not reduce 
currency market uncertainty.   

Naranjo and Nimalentran (2000) investigate the effects of the central bank intervention on traders.  
After controlling for inventory and order processing costs, their regression results show the central 
bank interventions in the market for German mark seemed to have a signaling effect on the market 
participants and might have altered their expectations regarding the mark movements. Sarno and 
Taylor (2001) discuss the traditional channels through which official intervention in currency markets 
may influence exchange rates.  While they do not provide any empirical results or econometric 
modeling, they suggest that the evidence of the effectiveness of official intervention through the 
portfolio balance and signaling channels is mixed.   The signaling channel, which is assumed to alter 
rational expectations in currency markets, is also suspect as most official interventions have been 
subject to intense secrecy.    

Pasquariello (2002) employs event study methodology to see whether official interventions in 
currency markets provide information or noise.  His findings show that the sterilized interventions by 
the Swiss national Bank were ineffective in dampening the volatility of the Swiss franc.  Kim and 
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Sheen (2006) examine the effects of central bank intervention in the yen/dollar market using a 
bivariate EGARCH model to measure volatility in terms of both volume and returns.  They find that 
small, infrequent, and more importantly secret interventions have a destabilizing effect on exchange 
rates due to asymmetric information.  They further conclude that large, coordinated interventions are 
successful at stabilizing exchange rates, but do cause short term volatility.  Brissimis, Dionysios, and 
Chionis (2004) further elaborate on the issue of secret central bank interventions.  They employ 
GARCH specification of volatility and Granger causality tests and find that such interventions cause 
volatility and have a significant destabilizing effect on exchange rates.    Suardi (2008) applies double 
threshold GARCH model of the Japanese yen–US dollar exchange rates.  He concludes that the 
efficacy of central bank intervention depends on the operative regime and that such intervention 
causes short term volatility in exchange rates. Thus, central bank intervention can be effective in some 
instances.   Further research by Lanjouw and Jansen (2006)   Aguilar and Nydahl (2000),  Disyatat and 
Gabriele (2005), Dominguez (1998), Kasibhatla, Grivoyannis, Arize and Malindretos (2004) also 
reports conflicting evidence on the matter.  These papers mainly employ regression analysis, GARCH 
and EGARCH models and their variations, alternative measures of exchange rate volatility, as well as 
implied volatility from currency options market.    

Taylor (2004) examines the effectiveness of exchange rate intervention within the context of a 
Markov-switching first-order autoregressive for the real exchange rate of the dollar and mark.  His 
estimation results show that the probability of switching from the unstable exchange rate into the 
stable regime increases with the degree of disequilibrium and the size of misalignment in exchange 
rates grows, and the  closer the real exchange rate is to its equilibrium level,  the higher probability of 
switching into the unstable regime from the stable state.  

What emerges from the literature review is that there is no consensus among the researchers and 
findings of most papers are subject to multiple caveats.  In summary, the literature takes several angles 
on central bank intervention in foreign exchange markets concluding that such intervention causes 
short term volatility, with no evidence of change in the long term volatility. An important question 
nonetheless remains as to whether central bank interventions in foreign currency markets intended to 
stabilize a trading band in fact result in altered trader expectations and thus, increase ex-post exchange 
rate volatility.   

This paper re-examines the ex-post effects of central bank intervention on exchange rates.   In the 
absence of reliable data on emerging markets, including China, the data set of the paper comprises of 
major currencies.    Specifically, we want to investigate whether central bank interventions exacerbate 
currency market volatility by altering market participant expectations.   

The focus of our paper is the bilateral exchange rate of the dollar in terms of the British pound, 
the Swiss franc and the yen.  We are testing for the ex-post effects of central bank interventions on the 
currency volatility.  More specifically, the hypothesis to be tested is whether central bank 
interventions reduce or increase the ex-post volatility in these exchange rates.  The paper measures ex-
post volatility statistically rather than based on implied volatility from currency options markets.    
Currency options markets are affected by the underlying currency fluctuations, therefore, introducing 
an endogeniety in the volatility measure.  Furthermore, intervention dummy variables are employed 
rather than volume of intervention to better examine the ex-post volatility effects through the signaling 
channel.  The dummy variable captures the intent to intervene and is a signal that the central banks 
may intervene again.    

We conclude that currency traders form an expectation that central banks intervene to ensure that 
currency values are mean-reverting.  Such an expectation may induce excessive trading activities and 
exacerbate market volatility.   Our findings may be applicable to bilateral exchange rates of major 
currencies, as well as those of emerging economies.    

Section II offers a brief history of the interventions in the currency markets by the Fed and other 
central banks.  The data for the study are described in Section III.   Section IV presents the estimated 
empirical models.  A discussion of empirical results is the subject of Section V.  In section VI, we 
summarize our paper and draw conclusions.   
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2.  Managed Float and Currency Fluctuations 

The Federal Reserve intervened in currency markets using open market purchases and sales of 
dollars thirty-three times during the period 1978-1980 and twenty- three times during the 1987-1989 
periods.  Similarly, the Bank of England intervened with the dollar and pound exchange rates seventy-
one times between 1990 and 1992 and in the dollar and yen exchange rate twelve times in the same 
time period.  The last significant intervention by the Bank of England took place in 2003.  The Central 
Bank of Japan actively intervened in the yen/dollar market three hundred forty three times from 1991 
through 2004.   Similarly, the Swiss Central Bank intervened in the dollar and franc exchange rate one 
hundred times between 1986 and 1994.   

The picture that emerges is that various major central banks were signaling a willingness to 
interfere in currency markets worldwide prior to 2004.  This signaling undoubtedly had an effect on 
the currency exchange rates.  On the one hand, market participants might have formed an expectation 
that major currencies would not be subject to volatility due to central bank interventions.   

3.  Data  

The data for the paper are mainly taken from the Federal Reserve sources.  Daily bilateral 

exchange rate of the dollar in terms of the British pound, Swiss francs and the Japanese yen constitute 

the exchange rate series.  The daily data cover January 1986 through August 2008, over seven 

thousand daily data points.  The data on market intervention are taken from the sources of the Bank of 

England and the Fed.   For each bilateral exchange rate a dummy variable is created which takes on 

values of one for periods that intervention by either central bank took place and zero otherwise.  We 

are assuming that only the direct intervention in a bilateral exchange rate affects the exchange rate 

under question.  Thus, in all cases the dummy variable for intervention is set equal to one when either 

the Fed or its counterparts for the second currency intervene in the currency markets.  For instance, 

when considering the pound/dollar exchange rate, the intervention dummy variable is one when the 

Bank of England intervenes in the market to affect changes in the dollar/pound exchange rate, or the 

Fed engages in the open market purchase and sale of the dollar.    

4. Empirical Models 

Prior to estimating regression models, each nominal exchange rate is visually inspected.  

Consequently, we determine that the three bilateral exchange rates are not mean or variance stationary.     

We test the hypothesis of no unit root by three tests, Augmented Dickey Fuller (ADF), Phillips-Perron 

(PP) and KPSS tests.  In all cases the null hypothesis is that the series being tested has a unit root.  

Rejecting the test indicates that the series under study is stationary.  For the Dickey fuller tests the lag 

length in each regression is determined by the Shwarz Information Criterion (SIC), while for the 

remaining two tests the necessary band width is set by the Newy-West estimation method.  We also 

perform the same tests for the daily percentage change in exchange rates as measured by 

1000*Ln(x/x(-1)).  Table 1 reports the results of these tests, however, in the interest of brevity; we do 

not report the test results for variables in levels.  As expected all series are stationary in percentage 

changes.   

In the next step we plot the percentage changes of the bilateral exchange rates, which we will call 

return series for short.  Figures 1 trough 3 shows the graphs of the daily percentage changes of the 

British pound (BP), Swiss francs (SFR) and the yen (JY).   Each graph shows clear evidence of 

volatility clustering.  For instance, periods of high and low volatility appear to come in bunches in 

each of the three graphs.  The presence of the volatility clustering often signals autoregressive 

conditional heteroscedasticity (ARCH) in the series.    
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Table 1.  Summary Statistics and Unit Root Test Results of Percentage Change in Daily Exchange rates 

 pbp psfr pjy 

Mean 0.009 -0.100 -0.073 

Stad. Dev. 6.130 6.779 7.432 

Skewness 0.125 -0.483 -0.015 

Kurtosis 6.126 6.801 5.608 

J-B 3158.78 4938.077 2185.253 

Q
2
 1062.20 559.70 677.35 

ARCH –LM 109.136 108.533 252.404 

ADF -13.92 -14.86 -14.25 

PP -83.36 -86.38 -86.11 

KPSS 0.10 0.05 0.11 

Notes:  ADF and Phillips-Perron (PP) regressions are estimated with intercepts but no trend. 

Shwarz Information Criteria (SIC) is the basis for lag selection for the ADF. 

The bandwidth for PP and KPSS are chosen employing Newey-West criteria. 

One of the reasons for volatility clustering, where large changes in asset prices are followed by 

further large changes and vice versa, is the prediction made be market participants. Market 

participants are assumed to form their expectations of returns variance for a period by assessing the 

long-run average volatility, the previous period variance, and the volatility in the last period.  By 

forming a weighted average of these three measures, trading agents in the marketplace may estimate a 

variance or volatility measure for the current period.  It has been shown in the financial literature that 

this approach is also consistent with volatility clustering.  Various GARCH type models introduced by 

Bollerslev(1986), can capture volatility clustering.  To further establish the evidence of GARCH 

effects, we present some statistical evidence.  We test each series for Normality and ARCH effects. 

Table 1 reports the results of these tests.  

To test for ARCH effects, we employ the Lagrange multiplier procedure suggested by Engle 

(1982).  This method is a two step approach. In the first step, the OLS residuals from an AR(1) model 

are derived.  In the second stage, the squared residuals are regressed on lags of itself.  The lag order is 

determined by SIC criterion.  Finally, the statistical significance of the coefficients of the latter 

regression is tested by χ
2
 statistics.  Statistically significant ARCH-LM chi-squared statistic in all 

cases indicates that ARCH effects are present in all cases. The Q
2
 shows evidence of nonlinear 

dependencies in the return series.  Examining the skewness and the excess kurtosis as well as the 

Jaque-Berra test of normality, we see significant departures from normality in the sample distributions.  

However, some of this might be stemming from ARCH effects.  

The empirical evidence suggests that we are faced with time varying heteroscedacticity and the 

most appropriate model for the empirical test may be a variation of ARCH/GARCH models 

introduced by Engle (1982) and Bollerslev (1986).   Furthermore, research in financial markets shows 

that most financial assets exhibit asymmetric reaction to downward and upward movements in the 

market.  For instance, downward market movements are often followed by higher volatility than the 

upward movements.  To accommodate this possibility, we propose and estimate EGARCH models 

suggested by Nelson (1991). 

Assuming that the daily percentage changes in the dollar’s exchange rates follow an AR(1) model 

we have the following returns equation: 

yt= α0 + α1 y t-1 + α2 dum + ut , where  

yt= 1000*Δ Ln(dollar/dollar(-1)), and  ut  is white noise, i.e.,  

E( ut) =0 and E( ut ut-i) =σ
2
 for i=0 and 0 for i ≠ 0 and | α1 |<1.     
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The conditional variance equation is as follows:  

Variance (ut |Ωt-1) = ln(σ
2
t)= β+  γiΣ|ut-i/σt-i |+ ψjΣ (ut-j/σt-j)+ λkΣ lnσ

2
t-k + φ*dum.    

In this model, positive news (ut-1>0) and negative news (ut-1<0), show asymmetric effects on the 

log of conditional variance.   For instance, when the order of asymmetry is one, positive news, reduces 

the conditional variance exponentially if ψ <0.  However, negative news raises the value of the 

conditional variance exponentially.  Furthermore, the magnitude of the ψ, the percentage change in the 

volatility, represents the leverage effect of bad news on the conditional variance.  The asymmetric 

impact of good versus bad news is indicated by ψ≠0.    

The coefficient of the variable dum which represents the intervention dummy variable, measure 

the direction and the magnitude of effect of the central bank intervention on the ex-post volatility in 

the currency markets.   It also could signal the intention of the central bank for future interventions.  

For instance, if the ex-post volatility rises beyond the admissible band for a currency, future 

interventions may become inevitable.  In the next section we offer the results of estimating the model 

discussed in this section.   

5.  Empirical Findings 

Three EGARCH models are estimated.  However, prior to analyzing the statistical findings, we 
perform diagnostic tests to ascertain model adequacy.  We check the model residuals to see if any 

ARCH effects are persisting.   Then, we test the standardized residuals of the estimated EGARCH 
models for normality.  In cases of severe deviation from normality in the standardized residuals, the 
estimated EGARCH models may produce spurious results.  Thus, they are re-estimated employing 
heteroscedastic consistent estimates suggested by Newey and West (1987) which are robust to 
departures from normality.  We analyze the final estimation results in the interest of brevity.     

The EGARCH(6,1) model best fits the percentage changes in the British pound.  This model 

successfully captures all the ARCH effects as indicated by insignificant ARCH-LM chi-squared 
statistic.  However, standardized residuals still exhibit significant departure from normality.  The 
violation of the normality requirement is evident from the Jarque-Bera (JB) test of normality as well as 
the quantile-quantile (QQ)-plots.  The JB statistic is based on the skewness and excess kurtosis.  It 
tests goodness-of-fit and departure from normality by testing the joint hypothesis that skewness and 
excess kurtosis coefficients are equal to zero, as expected for normally distributed standardized 

residuals.  The JB statistic computed in this case far exceeds the chi-squared statistic with two degrees 
of freedom.  Furthermore, if the standardized residuals were normally distributed, the QQ-plots should 
form a straight line, which is not in this case.  These findings are reported in Table 2 and Figure 4.  
Therefore, the EGARCH (6,1) model is re-estimated by the Newey-West (1987)method and the results 
are reported in Table 3.       

The estimated findings show that the EGARCH (6,1) model successfully explains the volatility in 

the percentage changes of the BP.  The estimated coefficients of the mean and the variance equations 
are mostly statistically significant.  The coefficient of the dummy variable (φ) is statistically 
significant with a positive sign.  This indicates that central bank interventions fuel further volatility in 
the market for the British pound. We interpret this finding in light of the rational expectations 
hypothesis.  Currency market traders apparently construe any central bank intervention as a signal that 
currencies are mean-reverting and central banks will not allow wide deviations from some trend value.  

Thus, for instance, as a currency value falters, traders may short the currency under question and fuel 
further volatility.  Their expectation in this instance would be that central banks would buy the 
currency under question in the open market and their short positions would generate trading profits.  
Thus, volatility would rise.  As we mentioned above, by 2004, all central banks under consideration 
stopped interfering in the currency markets.  Therefore, this evidence suggests that central banks 
might have also concluded that their actions fuel market volatility.   



Review of Economics & Finance 

~ 25 ~ 
 

Table 2.  Initial Estimation of EGRACH (6,1), British Pound (Dependent Variable: PBP) 
     
      Coefficient Std. Error z-Statistic Prob.   
     
     α 0.046 0.068 0.678 0.497 

PBP(-1) 0.035 0.011 3.012 0.002 
DUM -0.342 0.140 -2.443 0.014 

     
      

Variance Equation 
  

     
     β -0.029 0.006 -4.721 0.000 
γ1 0.146 0.019 7.782 0.000 
γ2 -0.032 0.025 -1.283 0.200 
γ3 -0.010 0.025 -0.414 0.679 
γ4 -0.002 0.024 -0.099 0.921 
γ5 0.101 0.026 3.839 0.000 
γ6 -0.083 0.019 -4.408 0.000 
ψ 0.002 0.004 0.559 0.576 
λ 0.982 0.002 436.459 0.000 
φ 0.007 0.002 3.877 0.000 
     
     R-squared 0.002     Akaike info criterion 6.332 

Adjusted R-squared 0.000     Schwarz criterion 6.344 
Log likelihood -24379.270     Hannan-Quinn criter. 6.336 

F-statistic 1.311     Durbin-Watson stat. 1.968 
     
     

Heteroskedasticity Test: ARCH 
 

     
     F-statistic 0.724     Prob. F(6,7691) 0.630 

Obs*R-squared 4.346     Prob. Chi-Square(6) 0.630 
     
  

 

 

 

 

 

   

 

 

 

 

 

 

The ψ coefficient is statistically insignificant implying that we do not see an asymmetric reaction 

in volatility with respect to good and bad news.   Thus, negative and positive information do not have 

a leverage effect on the time-varying volatility.   

The EGARCH(1,1) model best fits the percentage changes in Swiss francs.  This model 

successfully captures all the ARCH effects as indicated by insignificant ARCH-LM chi-squared 

statistic.  However, as in the previous case, standardized residuals still exhibit a significant departure 

from normality.  The violation of the normality requirement is evident from the Jarque-Bera (JB) test 

of normality as well as the quantile-quantile (QQ)-plots.  Table 4 and Figure 5, present these findings. 

Therefore, the EGARCH (1,1) model is re-estimated by the Newey-West (1987)  method and  the 

results are reported in Table 5.   

The coefficient of the intervention dummy variable in the variance equation (φ) is again 

statistically significant and has a positive sign.  This indicates that the central bank intervention fuels 

further volatility in the market for SFR.  This is consistent with the findings reported above.  The ψ 

coefficient is statistically significant implying that we see an asymmetric reaction in volatility with 

respect to good and bad news.  Furthermore, negative information has a leverage effect on the time-

varying volatility because ψ is negative. 
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Table 3.  Robust Estimation of  EGRACH(6,1), British Pound 
Method: ML - ARCH (Marquardt) - Normal distribution 

Bollerslev-Wooldrige robust standard errors & covariance  
     

                                       Coefficient                                      z-Statistic 
     

α                                         0.046                                                0.663 
PBP(-1)                              0.035                                                2.904

a 
 DUM                               -0.342                                                -2.400

a 
     
 

Variance Equation  
 

     
β -0.029  -2.320

b
  

γ1 0.147  4.530
a
  

γ2 -0.032  -0.705  
γ3 -0.010  -0.223  
γ4 -0.002  -0.047  
γ5 0.101  2.332

a
  

γ6 -0.083  -2.405
a
  

ψ 0.002  0.244  
λ 0.982  264.270

a
  

φ 0.007  2.179
b
  

     
R

2                                           
0.002                                           F-statistic          1.31 

Log likelihood     24379.27                          Durbin-Watson stat    1.97 
     
     Note: In tables 3, 4, 5, 6 and 7, a stands for significance at 1% level; b stands for significance at 5% level. 

Table 4. Initial Estimate of EGARCH(1,1), Swiss Franc (Dependent Variable: PSFR) 

     
      Coefficient Std. Error z-Statistic  Prob.   
     
     α 0.016 0.096 0.170 0.865 

PSFR(-1) 0.020 0.012 1.742 0.082 
DSF -0.144 0.162 -0.894 0.371 

     
     Variance Equation 
     
     β 0.000 0.007 -0.046 0.963 
γ1 0.101 0.007 13.598 0.000 
ψ -0.016 0.004 -4.317 0.000 
λ 0.980 0.002 441.510 0.000 
φ 0.005 0.002 3.200 0.001 
     
     R-squared 0.000     Akaike info criterion 6.759 

Adjusted R-squared -0.001     Schwarz criterion 6.766 
Log likelihood -26027.860     Hannan-Quinn criter. 6.762 
F-statistic 0.391     Durbin-Watson stat 2.000 

     
     Heteroskedasticity Test: ARCH 
     
     F-statistic 0.499     Prob. F(6,7691) 0.8095 

Obs*R-squared 2.995     Prob. Chi-Square(6) 0.8090 
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Table 5.  Robust Estimate of EGARCH(1,1), Swiss Franc(Dependent Variable: PSFR) 

Method: ML - ARCH (Marquardt) - Normal distribution 

Bollerslev-Wooldrige robust standard errors & covariance 

 

 Coefficient  z-Statistic  
     
α 0.016  0.174  

PSFR(-1) 0.020  1.695c  

DSF -0.144  -0.901  
     
     Variance  Equation 
     
     β -0.0003  -0.019  

γ1 0.100  8.965
a
  

ψ -0.015  -2.024
b
  

λ 0.979  236.712
a
  

φ 0.005  1.823  
     
     R-squared 0.0004                             F-statistic                   0.39 

Log likelihood -26027.86  Durbin-Watson stat    2.00 
     
     

Note: a stands for significance at 1% level; b stands for significance at 5% level. 

Table 6.  Initial Estimation of EGARCH (3,1), Yen(Dependent Variable: PJY) 

     
      Coefficient Std. Error z-Statistic Prob.   
     
     α 0.022 0.141 0.157 0.875 

PJY(-1) 0.018 0.013 1.404 0.160 

DJY -0.055 0.167 -0.326 0.744 
     
      Variance Equation   
     
     β 0.036 0.010 3.423 0.001 

γ1 0.218 0.012 17.545 0.000 

γ2 -0.091 0.018 -5.035 0.000 

γ3 0.001 0.016 0.082 0.935 

ψ -0.010 0.004 -2.413 0.016 

λ 0.964 0.004 256.174 0.000 

φ 0.006 0.002 2.725 0.006 
     
     R-squared 0.001     Akaike info criterion 6.598 

Adjusted R-squared -0.001     Schwarz criterion 6.608 

Log likelihood -23034.710     Hannan-Quinn criter. 6.602 

F-statistic 0.400     Durbin-Watson stat 1.980 
     

Heteroskedasticity Test: ARCH  
     
     F-statistic 1.636     Prob. F(6,6972) 0.132 

Obs*R-squared 9.818     Prob. Chi-Square(6) 0.132 
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Turning to the Japanese yen, an EGARCH (3,1) model best describes the behavior and the 
volatility of the yen.  Table 6 shows that this model successfully captures all the ARCH effects as 
indicated by insignificant ARCH-LM chi-squared statistic.  However, similar to previous cases, 
standardized residuals exhibit significant departure from normality as evident from the Jarque-Bera 
(JB) test of normality as well as the QQ plot.  Therefore, the EGARCH (3,1) model is re-estimated by 
the Newey-West (1987)  method and  the results are reported in Tables 6, 7, and Figure 6.        

Table 7.  Robust Estimation of EGARCH (3,1), Yen(Dependent Variable: PJY) 

 

 

The coefficient of the intervention dummy variable in the variance equation (φ) is statistically 

insignificant.  This indicates that the central bank interventions do not have any effect on the volatility 

of yen.   The ψ coefficient is negative, but statistically insignificant thereby rejecting the asymmetric 

news effect. 

6.  Summary and Conclusions 
This paper investigates the relationship between central bank interventions and the volatility in 

the bilateral exchange rates of the dollar versus the British pound, Swiss francs, and the yen.   Daily 

bilateral exchange rates of the dollar in terms of the British pound, Swiss francs and the Japanese yen 

constitute the exchange rate series.  The daily data cover January 1986 through August 2008, over 

seven thousand daily data points.  The data on the market intervention are taken from the sources of 

Bank of England and the Fed.   We are assuming that only the direct intervention in the market affect 

bilateral exchange rates.  Thus, in all cases a dummy variable for intervention is set equal to one when 

either the Fed or its counterparts intervene in currency markets.   

Empirical tests lead to appropriate EGARCH models and provide the time varying volatility 

measures in the market for the three exchange rates.  The coefficient of the intervention dummy 

variable is shown to be statistically significant in cases of the pound and franc, while that is not the 

case for yen.  We conclude that currency traders form an expectation that central banks intervene to 

ensure that currency values are mean-reverting.  Such an expectation may induce excessive trading 

activities and exacerbate market volatility.   

Method: ML - ARCH (Marquardt) - Normal distribution 

Bollerslev-Wooldrige robust standard errors & covariance 

     

 Coefficient  z-Statistic  
α 0.022  0.177  

PJY(-1) 0.018  1.322  
DJY -0.054  -0.362 

     

Variance Equation 
     

β 0.035  1.165  
γ1 0.217     4.274

a
  

γ2 -0.091  -1.468  
γ3 0.001  0.030  
ψ -0.009  -0.899  
λ 0.964  97.567

a
  

φ 0.005  1.066  
     

R-squared 0.0005 F-statistic                    0.40 
Log likelihood -23034.71  Durbin-Watson stat    1.98 
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     Figure 1.  Daily Percentage change of British Pound  
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       Figure 2. Daily Percentage change of Swiss franc 

 

      Figure 3. Daily Percentage change of yen 
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Figure 4a. Frequency Distribution of Standardized Residuals of EGARCH (6,1) of  the British Pound 

 

 

Figure 4b. QQ-Plot of Standardized Residuals of EGARCH (6,1) of the British Pound 
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Figure 5a. Frequency Distribution of Standardized Residuals of EGARCH (1,1) of the Swiss Franc 

 

 

Figure 5b.  QQ-Plot of Standardized Residuals of EGARCH (1,1)  of the Swiss Franc 
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Figure 6a. Frequency Distribution of Standardized Residuals of EGARCH (3,1) of the Japanese Yen 

 

 

Figure 6b. QQ-Plot of Standardized Residuals of EGARCH (3,1) of the Japanese Yen 
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