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1. Introduction 

Due to the excess supply of the dollar and excess demand of gold, the Gold 

Standard fell down in March 1973, and what followed the collapse of this fixed 

exchange rate system was a floating exchange rate regime. The Japanese yen was one 

of four major currencies at that time and the Japan government put this new system 

into effect. Based upon the provided data, the dollar/yen exchange rates moved 

smoothly during the period from 1979 to 1985, almost in the interval between 0.004 

and 0.0046. Since the finance ministers and central bank governors of G5 which 

included Japan announced the so-called Plaza Accord to weaken the over-valued 

dollar in September 1985, the value of dollar/yen exchange rates appreciated between 

1985 and 1988. After this period, great shakes had taken place frequently in the price 

up to date because of many economical shocks, such as imbalance of current accounts 

occurred in U.S. and Japan, payment-disequilibrium of U.S. in public finance, and 

Asia crisis etc. Undoubtedly, the dollar/yen futures as a tool to manage the exchange 

risk would catch hedgers and speculators’ eyes while the period after the Plaza Accord 

seems varied. In this article, we will quantify the market risk in dollar/yen futures by 

using the data after the Plaza Accord. 

Volatility would play the most important role in this asset market with varied 

periods. It is directly related to the uncertainty of market as the key factor to 
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determine the asset price. This will be a guide to affect the compensations of risky 

assets and financial decisions of investors, institutions and economic variables. This 

article will consider the properties of return volatility as the foundation of measuring 

the asset risk. 

Since Engle (1982) and Engle and Bollerslev (1986) reported the ARCH and 

GARCH models, the concept of conditional heteroscedasticity has been introduced to 

many time series analyses of financial assets gradually. Vries (1991) used the GARCH 

model to fit the daily and monthly exchange rates and West, Edison, and Cho (1993) 

used the GARCH model to fit the bilateral weekly exchange rates returns, and they 

yielded relatively well forecasts. However, lots of evidences have suggested that the 

high persistence exhibit in exchange rates and stock returns. In the state that ARCH 

and GARCH models only capture the short-run temporal dependencies in volatility1, 

Baillie, Bollerslev, and Mikkelsen (1996) proposed Fractional Integrated GARCH 

model (FIGARCH or FIGARCH-BBM) which could successfully present the high 

persistence existing in the conditional variance. And Beine, Benassy-Quere, and 

Lecourt (1999) used the model to fit the yen/dollar exchange rate returns for the 

period January 1, 1985- December 31, 1995. 

Hamilton and Susmel (1994) and Gray (1996) also respectively proposed 

                                                 
1  See Ding, Granger, and Engle (1993), Ding and Granger (1996), Baillie, Bollerlev, and Mikkelsen 
(1996), Beine, and Laurent, and Lecourt (2002). 
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regime-switching ARCH and GARCH models considering the high persistence. There 

are a lot of existing studies to apply these models to exchange rates. Baine and 

Laurent (2000) proposed that the Markov regime-switching FIGARCH model 

outperforms the FIGARCH model in forecasting exchange rates. However, Sarantis 

(1999) have ever suggested that exchange rates make slow progress in switching from 

a regime to another one, which is contrary to the assumption of Markov 

regime-switching models with fast progress.  

Furthermore, Davidson (2004) indicated that the shock in currencies can be well 

described by a simple endogenous mechanism, instead of exogenous variables in 

Markov switching models. He proposed the Hyperbolic GARCH model (HYGARCH), 

a general fractional integrated GARCH model, to embed the unit-amplitude restriction 

in FIGARCH models. He also yielded the outcome, ARFI (1, 0.45, 0)-HYGARCH ( 1, 

0.564 ,1 ), by using the model with a Student-t distribution to fit the logarithms of 

yen/dollar exchange rate for the period January 1, 1980-September 30, 1996. In this 

article, we will use the HYGARCH ( 1, d, 1 ) model to capture the long-run 

dependence in dollar/yen exchange rates futures return volatility. In addition, Beine 

reported that a FIGARCH model with a Student-t distribution seems satisfying for the 

yen/dollar exchange rate returns and the returns exhibit excess skewness (1999). 

Therefore, we will consider the HYGARCH model with the normal, Student-t and 
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skewed Student-t distributions here.  

Recently, value-at-risk approach (VaR) has become the most widely tool to 

control the market risk exposure. There are a lot of measures used to manage assets 

market risk, but why should we choose VaR approach as the measure? For someone, 

especially suchlike banking or securities industries who own many financial assets or 

portfolio, this issue would seem important. The reason is that VaR can show them the 

worst loss with a given probability (α) over a target time period. In other words, VaR 

at level α represents the maximum amount of losses that can be expected to happen, 

and then managers can get those losses not exceed the VaR at confidence level of (1-

α) and measure the equity capital needed to cover those expected ones. About the 

effectiveness of VaR, Gupta and Liang (2005) used the extreme value theory to detect 

that VaR approach is more effective than standard deviation and leverage ratio as a 

risk measure for hedge funds. 

After estimating the parameters from the HYGARCH model, the in-sample and 

out-of-sample VaRs can be calculated. From these VaR analyses, the contributions of 

this article follow. Firstly, the bias, which means the disparity between the α 

quantile and failure rate, of in-sample VaR values calculations increases as the 

confidence level increases for the models under these two fat-tailed distributions, but 

it is opposite for the normal one. These are consistent with those in Inui, Mijima, and 
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Kitano (2003) and mean that the dollar/yen return distribution fat-tailed. Secondly, 

although Davidson (2004) showed that the ARFI-HYGARCH model with a Student-t 

distribution fits the yen/dollar exchange rate, our article will provide a more suitable 

distribution, the skewed Student-t innovation, which considers the characteristic of 

skewness and fat tails for estimating this model for the Japanese yen in respect of risk 

management. The empirical evidences show that as the bias under the skewed 

Student-t innovation is smaller than that under the Student distribution, and the 

in-sample VaR values of the HYGARCH model with the skewed Student-t 

distribution have a better performance than those with the normal and Student-t 

distributions based on Kupiec test. In addition, through the in-sample VaR 

computations, we observe the distribution of dollar/yen skewed to the right according 

to the bias under those symmetric distributions and it is consistent with the positive 

skewness coefficient of our model. 

This article is organized as follows: Section 2 describes the data and explains the 

basic definitions and theoretic properties of the FIGARCH (1, d, 1), and HYGARCH 

(1, d, 1) models. The empirical results of unit root and long-memory tests, and models 

estimations are presented in Section 3. And the last Section concludes. 

 


