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Abstract: 

 

Despite its popularity, option strategies have received relatively scant attention in the literature. This 

paper investigates the profitability of volatility trading in the over-the-counter (OTC) currency option 

market using simple moving average trading rules. Two types of options strategies are examined in 

this paper, namely “straddles” and “risk reversals”.  

 

This study employs daily implied volatility quotes for five major currency pairs contributed by the 

London market makers from October 1, 2001 to July 31, 2006. Allowing for volatility and exchange 

rate spread, the trading rules retained positive returns in the majority of the currency pairs. The buy 

straddle signals generate positive average returns for four of the five currency pairs. For these 

currency pairs, more than half of the trades resulted in winning outcomes. Further, the average 

return of the buy trade is statistically different from the average return of the sell trade. This is 

especially evident for the USD/JPY straddles. Conversely, risk reversal trades produced less 

compelling outcomes with lower winning trades and returns. Thus our result suggests that the 



moving average trading rules are useful in volatility trading. In addition the profits from the option 

strategies are large enough to offset the transaction costs, a result that violates the market 

efficiency theory. 
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1 Introduction 

 

The practice of technical analysis in the financial markets has been in existence for more than two 

centuries. It is widely held that technical trading provide useful buy and sell signals amongst market 

practitioners in futures, currencies, equities and bonds. Contrary to its popularity, the classical 

random walk theory asserts that technical trading has no value in any investment decision making. 

Any apparent predictability of future returns using such trading methods is considered to be 

spurious and can be eliminated out of sample. Further, such information cannot be exploited after 

allowing for transaction cost1. The general attitude of academics in the use of such tools for 

investment decision making is considered to be unfounded, as described by James (1968): 

 

“trends” are spurious or imaginary manifestations; and that tools of technical analysis, and 

tool such as charts and Dow Theory, are without investment value.” 

 

However, recent empirical research provides supporting evidence for the profitability of technical 

trading in various markets context including studies by Blume, Easley and O’Hara (1994), Brock, 

Lakonishok and LeBaron (1992), Neeley, Weller and Dittmar (1997), Chan, Hameed and Tong (2000). 

The Brock, Lakonishok and LeBaron (1992) study offers the most comprehensive empirical study on 

technical trading using 90 years of daily data from the Dow Jones Index. Using the popular moving 

average technical trading rules, they found that such trading rules are useful in predicting stock price 

changes. Their results also hold when the bootstrap methodology was used. Another study by Chang 

and Osler (1999) investigated the profitability of technical trading rules in the foreign exchange 

market using six major currency pairs and concluded that simple technical trading rules have the 

ability of generating statistically significant profit. Pilbeam (1995) compared the forecasting 

technique produced by Fundamentalists and Chartist using four major currency pairs: British pound, 

Japanese yen, German marks and the French franc. The study found no clear evidence of superiority 

of Fundamentalist over Chartist despite the fact that Fundamentalist has the advantage of 

possessing information on economic fundamentals. A more recent work by Hsu and Kuan (2005) 

examined an extensive range of trading rules and strategies using the daily closing prices for four 

                                                           
1
 As such, according to Campbell and MacKinlay (1997), this technique has been regarded as the “black sheep” 

and has never enjoyed the same degree of acceptance as fundamental analysis.  



main equity indices: The S&P500, NASDAQ, Russell 2000 and the DJIA2. In contrast with earlier 

studies, they accounted for data snooping bias3 using the While’s reality checks and Hansen’s SPA. 

Compared with the buy-and-hold strategy, their result shows that the best trading rule produced 

superior performance over the entire sample period for the Russell 2000 index and seven of the 

eleven in-sample periods for the NASDAQ Composite. A questionnaire survey conducted by Taylor 

and Allen (1992) found overwhelming supporting evidence for the use of technical analysis in the 

London foreign exchange market4. More than 90 per cent of the respondents used charting method 

in their trading room. The survey also shows that 13.6 per cent of the respondents viewed technical 

analysis and fundamental analysis to be complementary tools in their trading activities while 7.3 per 

cent consider them to be mutually exclusive. Further the study suggests that traders have greater 

preference for technical indicators over a short horizon.  

 

In a strict sense, the efficient market hypothesis suggests that no predictable pattern in asset returns 

should exist. However research by DeBondt and Thaler (1985), Stein (1989), Jagadeesh and Titman 

(1993) and Barberis, Shleifer and Vishny (1998) cast doubts on the efficient market hypothesis. As a 

result, most researchers today are more willing to accept the notion that the market may not be 

fully efficient and market psychology should not be ignored.  

 

The purpose of this study is to investigate the profitability of technical trading in the over-the-

counter currency market. Due to substantial liquidity in such market, different volatility trading 

strategies can be conducted by traders. This includes strategies such as “butterfly”, “condor”, 

“straddle”, “strangle” and “risk reversal”. Chaput and Ederington (2005) noted that although option 

combinations are heavily traded and their popularity in many derivatives texts, they have received 

relatively less attention in the research literature5. Specifically, this study considers the profitability 

of simple trading rules in the currency option market using “at-the-money forward” straddles 

(ATMF) and “risk reversals” (RR) option combinations. Since these instruments are traded in the 

market, the implied volatility prices can be directly observed. 

 

                                                           
2
 They constructed a “universe” of trading rules which has a total of 39,832 rules. 

3
 Such bias is a consequence of data reuse. 

4
 The study was conducted on behalf of the Bank of England. A total of 213 completed questionnaires were 

analysed. 
5
 Their study was based on the Eurodollar Futures contracts traded on CME. 



Most studies in technical trading rules have focused on either currency or stocks traded on 

exchanges whereas this paper concentrates on currency options traded over-the-counter. Such 

global market has enjoyed significant growth since the 1980s due to the liquidity and flexibility of 

these instruments in managing foreign exchange risks. The primary strength of employing over-the-

counter currency option data is the elimination of nonsynchronous trading as simultaneous 

recordings of exchange rates and option prices are possible.  This facilitates the estimation of 

exercise prices and option premia for this study. 

 

2 Volatility Trading 

 

The over-the-counter derivatives market began operation in the 1980s and the volume of trade has 

exploded since the mid 1980s. The recent data for foreign exchange contracts reported by Bank for 

International Settlement shows an increase in notional amount of 21% p.a. in 20046. Over the same 

period, the OTC currency option contracts increased by approximately 7% p.a. from USD5.7 trillion 

to USD6.1 trillion. Unlike other markets, traders in the OTC interbank markets express their option 

quotes and execute their trades in terms of implied volatilities. The volatility parameter which 

represents traders’ subjective view of the future movement of the underlying currency is used to 

determine the option premium7. Using this market convention, the volatility quote does not 

necessary need to be updated whenever the spot rates change by the minute therefore much less 

coordination between the option and spot market is needed. It is also a convenient method for 

traders to compare prices of different options over time.  

 

The underlying liquidity of the OTC market implies that it has a deep market and therefore provides 

reasonably reliable information on currency option prices. The foreign exchange market and 

currency option market have a unique 24-hour global market which trades daily except the New 

Year holiday and weekends. Financial institutions, especially investment banks are active in 

providing customised currency option contracts to their clients. Market players are able to negotiate 

                                                           
6
 See table 1 of “OTC derivatives market activity in the second half of 2004”, Money and Economic 

Department, BIS, May 2005. 

7
 By standard market convention, traders enter this parameter into the Garman-Kohlhagen (1983) to obtain the 

option premium. This is the Black-Schole (1973) model modified to price currency options. Traders use the 

prevailing volatility prices coupled with other variables to back-solve for the option premium. 



the desired exercise prices with market makers. Unlike exchange-traded currency options8 with fixed 

exercise prices, OTC currency options are traded on fixed moneyness.  

 

Risk reversal is a widely used indicator amongst practitioners, policy makers and central banks to 

infer information about expected future foreign exchange rate movement9. A standard risk reversal 

instrument is the “25-delta” contract which is a combination of a long position in 25 delta European 

call option10 and a short position of 25 delta European put option of the same currency pair. A 

combination of short call and long put position can also be created to reflect opposite view of the 

market. The volatility price of risk-reversal is quoted as the difference in the implied volatility of the 

long option position and the short option position11. These calls and puts are equally out-of-money. 

When the risk reversal is positive, the call is bid over the put. Traders use the signs and the 

magnitude of risk reversals to gauge the degree of skewness in the expected exchange rate changes. 

Positive risk reversal implies out-of-money call is more expensive than out-of-money put. For 

instance, in the USD/JPY market, when the 25 delta risk reversal is trading at 0.3 means that the 25 

delta call is trading at a volatility of 0.3 percentage points above the 25 delta put. This is an 

indication of skewness toward appreciation of the USD against the Yen and vice versa. In essence the 

purchase of a call and sale of a put result in a synthetic foreign exchange forward position. A range 

between the two exercise prices exists due to the different exercise price for the call and put12. A 

combination of a long call and short put will result in net gain when the spot exchange rate moves 

above the exercise price for the call.  On the other hand, a profitable position exists for the long put 

and short call position when the spot exchange rate moves below the exercise price for the put. 

 

The at-the-money forward straddles is a combination of a European call and a European put with 

identical exercise prices which is at-the-money forward rate. The use of at-the-money implied 

volatilities (ATMF) eliminates noise induced by maturity effects, non-synchronisation problem and 

moneyness effects commonly addressed in empirical studies. The at-the-money forward straddles 

also have the highest liquidity in the OTC market as most deals are done in these combinations. 

                                                           
8
 These are traded on PHLX and CBOT. 

9
 For instance, see pp.72 of Bank of England Quarterly Bulletin: February 1999. 

10
 Both call and put have the same delta of 0.25. Delta is the change in the option price for a small change in 

underlying asset price. The more “out-of-money” that an option is the lower is the delta. For a call, as the price 

of the underlying asset reduces, the change in option price reduces resulting in a smaller delta. 
11

 For instance, a 25 delta call has a implied volatility quote of 10% and a 25 delta put has a volatility of 9% then 

the risk reversal is 1%. This is also known as a “collar”. 
12

 This is a zero position at expiration of the contracts. 



When a large increase in volatility is anticipated in the option market, the trader can purchase a 

combination of a call and a put. An upward or downward movement in the spot market will result in 

one of the options to be deeply “in-the-money” while the other will expired unexercised. When the 

“in-the-money” option is sold in the market, the profit generated will be more than enough to pay 

for the option premia. On the contrary, when a drop in volatility is expected in the option market, 

the trader will sell the straddle to receive two option premia from the call and put13. Under such 

market condition, the trader anticipates the call and put will not move in-the-money. 

3 Data Description and Testing Methodology 

 

3.1 Data 

 

Due to its information content, the OTC currency option data has been widely used by researchers to 

estimate the risk-neutral probability density function of future exchange rates. For instance, related 

studies by McCauley and Melick (1996), Malz (1997) and Campa et al (1998) employed the ATMF 

implied volatility data. The at-the-money forward straddle is a combination of a European call and a 

European put option with identical exercise prices quoted in implied volatilities14. The exercise price 

of the straddle, measured in implied volatility is equal or close to the forward rate. On the other 

hand, the risk reversal (RR) is a simultaneous purchase of one European-style put and sell of one 

European-style call. The same instrument can also be created with the simultaneous sell of one put 

and purchase of one call option. These calls and puts are out-of-money options. We use the most 

liquid “25-delta” risk reversal in our tests.  

 

This study employs datasets available from the OTC currency option market on five major currency 

pairs: Australian dollar against the US dollar, Japanese yen against the US dollar, British pound 

against the US dollar, Canadian dollar against the US dollar and the Euro against the US dollar 

quotes. The use of OTC currency option data circumvents variable errors such as non-

synchronisation of option and the underlying currency and the expiration-day effect, commonly 

observed in option pricing research. The average of bid and ask implied volatility quotes are used to 
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 This is a risky strategy as incorrect view of the market will result in unlimited loss. 
14

 The call and put have the same premium according to the Garman-Kohlhagen (1983) model but not exactly 

the same deltas. In practice, practitioners use “50 delta call or put” loosely to mean at-the-money assuming the 

delta of a call + delta of a put =1. Therefore a 60 delta call should have the same strike as 40 delta put. 



avoid bid and ask bounce. The daily volatility quotes are obtained from the British Bankers’ 

Association (BBA) database which is contributed by 12 major market makers in the London OTC 

currency option market. The contributors provide the closing rates between 3:30 and 3:50 pm daily. 

BBA excludes two highest and lowest rates for the day and the average of the remaining rates is 

stored in the BBA database. A total of thirteen currency pairs are available daily from 2001 onwards. 

The corresponding spot exchanges are recorded at the same time as the implied volatility quotes. 

Maturities for at-the-money-forward implied volatilities are available for one-week, one-month, 

three-month, six-month, one-year and two-year. For the 25 Delta risk-reversals and 25 Delta 

strangles, daily data for the one-month, three-month and one-year contracts are available. Interest 

rates data are also available from BBA for the shortest maturity of overnight to 12 months. The BBA-

LIBOR rates are released daily at approximately 11:00 am London time. The daily rates are available 

for ten different currencies.  

 

 

3.2 Descriptive Statistics 

Table I reports the descriptive statistics for the natural logarithm of the at-the-money forward 

straddle quotes for the Australian dollar, British pound, Euro, Japanese yen and the Canadian dollar. 

The univariate statistics are calculated using the log series of the volatility levels to allow for 

comparison with the earlier study by Covig and Low (2003)15. The sample mean, standard deviation, 

skewness, excess kurtosis, Jarque-Bera (“JB”) normality test and their respective p-values are 

reported for the period October 1, 2001 to July 31, 2006. 

 

The mean of the log series increases with maturity for three out of five currency pairs. This supports 

the existence of “term structure” reported in Campa et al (1998), Xu and Taylor (1994) and Gesser 

and Poncet (1997). For the Japanese yen and Canadian currency pairs, the sample means decrease 

as the maturity increases. Such variation in the sample mean is consistent with the violation of the 

constant volatility assumption implicit in the Garman-Kohlhagen (1983) model. The results in the 

table also show that as the horizon increases, the standard deviation of the respective maturities 

decreases across all currency pairs. For the GBP/USD pair, the standard deviation for the one-month 
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 However, their study is based on three currency pairs, namely USD/JPY, AUD/USD and GBP/USD and their 

sample period range from June 5, 1996 to April 25, 2000. They only examined the at-the-money implied 

volatilities for the 1-month, 2-month, 3-month and 6-month contracts. 



series is 0.136 while the 12-month contract has a standard deviation of 0.075. This also supports 

previous work by Covig and Lo (2003). Overall, the values for excess kurtosis and skewness indicate 

that the distributions are not normal across all maturities. For most of the currency pairs, the p-

values are smaller than the 5% level of significance therefore the null hypothesis of normal 

distribution using the Jarque-Bera test statistics can be rejected across all currency pairs. 



Table I 

Descriptive Statistics for At the Money Forward Straddle Quotes 

Table I presents the mean, standard deviation, skewness, excess kurtosis, Jarque-Bera (“JB”) normality test of the natural 

logarithm for the average ATMF implied volatility quotes over the period October 1, 2001 to July 31, 2006. The 

corresponding p-values reported in column 4 are used to test for the null hypothesis that the volatility series has zero 

mean. The statistics are calculated for each currency pair using daily average implied volatility quotes collected from 12 

major market makers. 

N Mean p-value SD Skewness p-value Kurtosis p-value JB p-value Minimum Maximum

AUD/USD

1 Month 1204 2.314 0.000 0.154 0.327 0.000 -0.428 0.003 30.668 0.000 1.966 2.716

3 Month 1204 2.332 0.000 0.119 0.339 0.000 -0.574 0.000 39.629 0.000 2.074 2.629

6 Month 1204 2.344 0.000 0.100 0.330 0.000 -0.626 0.000 41.539 0.000 2.122 2.611

12 Month 1204 2.350 0.000 0.090 0.332 0.000 -0.633 0.000 42.189 0.000 2.153 2.592

GBP/USD

1 Month 1204 2.093 0.000 0.136 -0.294 0.000 1.375 0.000 112.177 0.000 1.647 2.453

3 Month 1204 2.111 0.000 0.112 0.327 0.000 1.285 0.000 104.254 0.000 1.775 2.453

6 Month 1204 2.142 0.000 0.084 0.044 0.531 0.472 0.001 11.569 0.003 1.905 2.371

12 Month 1204 2.156 0.000 0.075 0.128 0.071 -0.040 0.779 3.341 0.188 1.952 2.352

EUR/USD

1 Month 1207 2.247 0.000 0.119 0.083 0.240 -0.616 0.000 20.467 0.000 1.927 2.560

3 Month 1207 2.276 0.000 0.098 -0.001 0.989 -0.947 0.000 45.112 0.000 2.054 2.535

6 Month 1207 2.299 0.000 0.088 0.019 0.785 -0.937 0.000 44.205 0.000 2.105 2.515

12 Month 1207 2.314 0.000 0.080 0.140 0.048 -0.818 0.000 37.550 0.000 2.152 2.525

USD/JPY

1 Month 1207 2.222 0.000 0.113 0.407 0.000 -0.422 0.003 42.345 0.000 1.996 2.638

3 Month 1207 2.217 0.000 0.087 0.234 0.001 -0.611 0.000 29.787 0.000 2.044 2.479

6 Month 1207 2.216 0.000 0.079 0.366 0.000 -0.167 0.239 28.379 0.000 2.064 2.495

12 Month 1207 2.215 0.000 0.077 0.638 0.000 0.442 0.002 91.620 0.000 2.088 2.504

USD/CAD

1 Month 1204 2.067 0.000 0.155 -0.543 0.000 -0.650 0.000 80.399 0.000 1.690 2.387

3 Month 1204 2.051 0.000 0.137 -0.522 0.000 -0.858 0.000 91.684 0.000 1.751 2.309

6 Month 1204 2.042 0.000 0.131 -0.475 0.000 -0.978 0.000 93.349 0.000 1.783 2.275

12 Month 1204 2.038 0.000 0.129 -0.459 0.000 -1.023 0.000 94.755 0.000 1.792 2.254

 

 

 

Table II presents the univariate statistics for the risk reversal series in the same format as the 

straddles series in Table I. As the risk reversals series can be above or below zero, the statistical tests 

are applied on the volatility levels.   



Table II 

Descriptive Statistics for Risk Reversal Quotes 

Table II presents the mean, standard deviation, skewness, excess kurtosis, Jarque-Bera (“JB”) normality test of the average 

RR implied volatility quotes for different maturities over the period October 1, 2001 to July 31, 2006. The corresponding p-

values reported in column 4 are used to test for the null hypothesis that the volatility series has zero mean. The statistics 

are calculated for each currency pair using daily average risk reversal quotes collected from 12 major market makers.  

 

N Mean p-value SD Skewness p-value Kurtosis p-value JB p-value Minimum Maximum

AUD/USD

1 Month 1204 -0.302 0.000 0.376 0.441 0.000 -0.381 0.007 46.362 0.000 -1.450 0.710

3 Month 1204 -0.333 0.000 0.328 0.560 0.000 -0.451 0.001 73.142 0.000 -1.170 0.580

12 Month 1204 -0.365 0.000 0.285 0.512 0.000 -0.885 0.000 91.979 0.000 -0.880 0.340

GBP/USD

1 Month 1201 0.091 0.000 0.302 0.279 0.000 -0.370 0.009 22.411 0.000 -0.660 1.030

3 Month 1201 0.123 0.000 0.251 0.125 0.078 -0.661 0.000 24.969 0.000 -0.510 0.770

12 Month 1201 0.153 0.000 0.218 -0.063 0.376 -0.964 0.000 47.289 0.000 -0.290 0.630

EUR/USD

1 Month 1206 0.295 0.000 0.396 0.294 0.000 -0.179 0.206 18.974 0.000 -0.650 1.450

3 Month 1206 0.373 0.000 0.367 0.032 0.651 -0.429 0.002 9.466 0.009 -0.560 1.320

12 Month 1206 0.429 0.000 0.331 -0.053 0.457 -0.824 0.000 34.664 0.000 -0.280 1.120

USD/JPY

1 Month 1205 -0.686 0.000 0.592 -0.801 0.000 3.890 0.000 888.852 0.000 -3.470 1.270

3 Month 1205 -0.883 0.000 0.653 -0.207 0.003 1.362 0.000 101.741 0.000 -3.320 1.100

12 Month 1205 -1.128 0.000 0.841 -0.124 0.079 -0.034 0.809 3.161 0.206 -3.220 0.870

USD/CAD

1 Month 1197 -0.088 0.000 0.244 -0.100 0.159 -0.039 0.786 2.067 0.356 -0.710 0.630

3 Month 1197 -0.120 0.000 0.233 0.084 0.237 0.569 0.000 17.549 0.000 -0.680 0.610

12 Month 1197 -0.139 0.000 0.245 0.329 0.000 0.503 0.000 34.158 0.000 -0.670 0.580

 

 

 

For AUD/USD, USD/JPY and USD/CAD negative sample mean are reported while positive sample 

mean are reported for the GBP/USD and EUR/USD pairs. This reflects skewness in the expected 

changes in these currency pairs. As the European call and put are equally out of money, the volatility 

value should be identical across all exercise prices. Consequently the price difference between the 

long call and short put options should be approximately zero. The p-values reported in column four 

reject the zero mean null overwhelmingly across all currency pairs. Such variation provides further 

support for the violation of constant variance assumption used in the Garman-Kohlhagen (1983) 

model. Across all currency pairs, the mean increases with maturity. The Jarque-Bera normality test is 

consistently rejected in all the currency pairs. Therefore none of volatility price series examined in 

this study can be accurately approximated by the normal distribution. 

 



 



3.3 Testing Methodology 

 

The moving average method is one of the oldest and most widely used strategies in the foreign 

exchange market. In essence a buy or sell signal is generated when the prevailing market price has 

risen or declined more than its average value few periods earlier. In order to apply the trading rule, 

we construct a 253-day moving average16 of the implied volatility price series and calculate the 

corresponding standard deviation as follow: 
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where IV j and 
tnMAIV )(  denote the observed volatility series for the given currency pair and the 

moving average at period t respectively. The standard deviation of the volatility prices over the same 

period is estimated using equation 2. To identify the trade signals, we set up a dummy variable as 

follow: 
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1)( tIVD is the dummy variable at period t-1, UB and LB are the upper and lower bounds estimated 

over the sample period. A signal for long position is generated when the dummy variable is equal to 

negative one and the signal for short position appears when the dummy variable register a value of 

positive one. Thus a long volatility trade position is initiated by the purchase of the straddle if the 
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 This is a relatively long moving average strategy. Typically, short moving averages of less than one week are 

used by technical traders. 



prevailing volatility price falls below the lower bound by a certain threshold. Conversely, a short 

trade position is engaged when the prevailing rate exceeds the upper bound by the same threshold. 

The threshold is adjusted using different trigger values which effectively define the boundary 

between small and large movements in the prevailing volatility price.  

 

The upper (UB) and lower bounds (LB) are defined as: 

 

TVnMAIVIVUB ttt .)( 111        (4) 

 

TVnMAIVIVLB ttt .)( 111        (5) 

 

TV defines the threshold value. Figure 1 and 2 illustrate the buy and sell signals together with the 

253-day moving average trend and the prevailing volatility price series. The test was repeated for all 

five currency pairs across all maturities using different trigger values of 0.01, 0.5, 1.0, 1.5, 2.0, 2.5 

and 3.0. However, to ensure statistical significance, we report only the trading outcomes for trigger 

values up to 1.5017. For most of the currency pairs, less than 30 buy and sell signals were observed 

above the trigger value of 1.50. 

 

New trades are initiated during the trading period whenever the long and short signals are 

identified. For both the straddle and risk reversal trades, when a trade signal became available, a 

long or short trade was conducted and the contract was held until maturity. This approach was 

adopted to simplify daily monitoring of the portfolio position.   

 

At the expiration of the contract, we compare the strike price with the closing spot exchange rate. 

The difference is netted off against the option premium incurred.  The net amount is the profit or 

loss of the trade over the holding period. Thus the profit or loss of the straddle trade is estimated as: 
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 Test results above trigger value of 1.50 are available from the authors.  
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TS is the spot exchange rate at the expiration of the contract, f

mX denotes the exercise price of the 

contract given the currency type and maturity and sP is the premium18 of the combination trade. 

The long position has to pay the required premium ( sP <0) while the short position receives the 

premium ( sP >0). dS accounts for the bid and ask spread of 0.05% charged on the spot exchange rate 

at the exit of each trade.  

 

For the at-the-money forward straddle, the exercise price f

mX  of a given currency f with maturity m 

is defined as: 

f

mX  =
d
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         (7) 

Where  d denotes the number of days of the tenor, in is the Libor rate of the tenor for the numerator 

currency19 and id  represents the Libor rate of the same tenor for the denominator currency20. For the 

GBP/USD currency pair, 365 days is used to calculate the exercise price. 

 

The premium for the combination is estimated using Garman- Kohlhagen Foreign Currency Option 

Pricing Model (1983). This model is adjusted for trading days and bid and offer spread ( dV ). For 

example, if the model generates a sell signal when the 3-month volatility is trading at 20%, the 3-

month volatility bid will be 20% x (1-0.05/2) = 19.5% (assume bid and offer spread of 0.5%).  If a buy 

signals emerges when the 1-year volatility is 8%, the volatility offer will be 8.2%21. In the actual test, 

we assume a spread of 0.25% for the one month contract and 0.15% for the one year contract. Then 
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 This is effectively the forward value of the premium which reflects the financial cost incurred.  
19

 For instance, JPY is numerator currency since the USD/JPY exchange rate is quoted as the JPY amount per 1 

USD. 
20

 For instance USD for USD/JPY. 
21

That is, 8% x (1+0.05/2). This volatility spread is fairly conservative for G-7 currencies as market spreads are 

normally between 0.20% to 0.30% volatility in normal market condition. 



linear interpolation is used to estimate the volatility spread for contracts between one month and 

one year22. Using the Garman and Kohlhagen (1983), the value of a European currency call option is:  

 

)()(),,,,,( 21 dNe rXdNe rSrrXTSC TT
tdft

df     (8) 

where  

T

TrrXS
d

fdt )]5.0([)/ln( 2

1       (9) 

Tdd 12  

 

= ttdd IVIVDIVVVMax )()..,(        (10) 

and N(x) is the cumulative normal distribution function for a random variable with upper integral 

limit of x. 

 

As the data collected are available in deltas,  1d  and 2d can be inferred from the deltas. The delta is 

the first derivative of an option with respect to the spot exchange rate therefore differentiating the 

call price function with equation (8) with respect to S t  gives: 
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Given the value of from market data, the inverse of 1d  can be calculated using the inverse of the 

cumulative normal distribution function.  
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 As an example, the volatility spread for the 3 month contract is calculated as [(65-22)/(260-22)]x(0.15%-

0.25%)+0.25%  
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and the value of
1d for the put option can be estimated with the same method, 
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The value of d1 in equation (13) can be plugged into equation (9) to find the exercise price of the call 

and put options for the risk reversal trades23. For the number of trading days, we assume there are 

22 days for the one month contracts, 65 days for the three month contracts, 130 days for the six 

month contracts and 260 days for the one year contracts. The trading days are used in the pricing 

model and to calculate the holding period returns. The return over the investment horizon is 

estimated as follow: 

T

mia
d

RR
260

.,          (14) 

where Td  is the maturity of the contracts in days and we assume there are 260 trading days in a 

year.   
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 As no closed form solution is available, iteration method was used to solve the exercise price. 



4 Empirical Results 

 

Tables III, IV, V and VI present the results for trading day ranging from 1/10/2001 to 31/7/2006. The 

first column shows the trading rules used. These are identified as contract type by maturity and the 

trigger value used. For instance (1M, 0.5) means the trades were conducted using 253 day moving 

average with trigger value of 0.5 on the one-month contract. The number of closed trades is 

reported in the second column and the seventh column. The same layout is used for these tables. “% 

win” records the percentage of trades with profit greater than zero at the expiration of the contract. 

“Return” is the annualised average profit or loss generated over the sample period. “Return/SD” is 

the ratio of annualised return divided by the standard deviation of the returns over the trading 

period. The t-ratios for the trades are presented in columns 6 and 11. They are used to test for 

differences of the mean buy and mean sell returns from the control trades. For each maturity an 

upper and lower bound for the control trades were constructed with trigger values of -10 and +10 

using equation (4) and (5). To calculate the average returns, the total return over the sample period 

is divided by the total number of buy or sell signal over the corresponding trading horizon. The 

trigger values are chosen to ensure at least one new trade is generated for the buy and sell position 

everyday over the sample period. The average trade signal generated for the straddles and risk 

reversals was approximately 800 over the sample period (see tables VII and VIII). The fraction for the 

buy and sell trades was approximately 0.48 for the straddles while a fraction of 0.3 was reported in 

the risk reversal control trades.  

 

For the risk reversal trades, the t-ratio is used to test the difference of the mean return for buy call-

sell put and sell call-buy put trades from the control trade reported in Table VIII. The “Difference” is 

the mean return for the buy trade less the mean return for the sell trade. The corresponding t-ratios 

in the last column test the difference of the mean buy from the mean sell with the null hypothesis of 

zero. All t-ratios are 2-tailed tests at 5% level of significance.  

 

The number of trades decline with the trigger value. As the lower and upper bound move further 

away from the prevailing rates, less trade signals are generated. For instance, for the one-month 

AUD/USD buy straddle trade, 513 buy signals were generated at trigger value of 0.01 but only 112 

signals were available at trigger value of 1.50 (see Table III).  



 

 

 

 

4.1  Buy and Sell Straddles 

 

Results for the straddle contracts based on the moving average rules for the sample period are 

presented in tables III and IV. For the five currency pairs examined, four currency pairs produced 

positive average returns for the buy straddle trades. Nearly all the currency pairs rejected the null 

hypothesis that the returns equal the returns generated by the respective control trades.  

 

The mean buy and mean sell returns are presented separately in column four and nine. The buy 

returns range from a mean of –0.009% for AUD/USD to 1.438% for the USD/JPY currency pair. This 

compares with the mean return of –0.555% for the USD/JPY and the highest mean return of 0.011% 

for the USD/CAD control trades. On a risk-adjusted basis, the mean buy returns are also higher than 

the control trades. For instance, the “Return/SD” ratio for the EUR/USD and USD/JPY pairs are 0.43 

and 0.46 respectively compared with a ratio of 0.036 and –0.207 for the control trades. With the 

exception of USD/CAD, nearly all of the currency pairs rejected the null hypothesis that the returns 

equal the returns generated by the control trades at the 5 percent level of significance using a two-

tailed test. Similar results are reported for the sell trades. However, the overall mean return is less 

favourable for sell trades with only two out of five currency pairs produced positive return. The 

USD/JPY pair has the highest average return of 2.20% per year. It is interesting to note that USD/JPY 

also has the highest mean return in the buy trades of 1.44% per year. For this currency pair, nearly 

all the returns for the respective maturities and trigger values have positive returns over the sample 

period. 

 

The third and the eighth column in Tables III and IV report the fraction of buy and sell trades greater 

than zero. This is denoted as “% win”. For the buy trades, this fraction ranges from 0.28 to 0.65 while 

the sell trade has a range of 0.41 to 0.7224. These fractions have wider range compared with the 
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 The USD/JPY has the highest fraction of 0.72 in the sell straddle trades. 



control trades with fractions of 0.42 to 0.55. If the trading rules do not produce useful signals the 

fraction of positive return for the buy and sell trades should be very close.  

 

The second last column lists the differences between the mean buy and sell returns given 

corresponding maturities and trigger values. Most of the buy-sell differences are above zero with the 

exception of EUR/USD and USD/JPY currency pairs. Such differences appear to become more 

negative as the triggers increase. This may suggest at higher trigger values, the sell trades performed 

slightly better than the buy trades. Overall, the t-tests for these differences are significant suggesting 

the null hypothesis of zero difference in trading profits for the buy and sell straddles trades can be 

rejected.  

 

The overall result is consistent with the general market trend and the discussion provided in section 

two. Appendices I and II depict the movement of the spot exchange rates and volatility prices over the 

sample period.  

 

Regardless of the market direction, the buy straddle strategies profit when movement in the spot 

market is large enough to offset the cost incurred in the option trades. In an upward-trending market, 

the long straddles produced winning outcomes and positive returns as the call options moved in-the-

money at the expiration of the contracts. Likewise, in a declining market put options moved in-the-

money instead generating positive return enough to offset the option premia incurred. This explains 

the average positive returns reported for GBP/USD, EUR/USD, USD/JPY and USD/CAD. A steady 

upward movement in the EUR/USD from 0.90 to around 1.30 over the sample period resulted in 

average winning trades of 55% and average return of 0.013% across all maturities. On the other hand, 

the spot exchange rate for USD/CAD declined from 1.60 to 1.10. The profit generated from the put 

option position produced average winning trade of 65% with average return of 0.02%.  

 

For the sell straddle trades, profitable opportunities exist when the strategies offer large option premia 

from the sell call and put combination in a relatively less volatile spot market as such market 

condition reduces the probability of the call and put moving in-the-money. For the EUR/USD and 

USD/JPY currency pairs, their respective implied volatilities declined from 12.5% to 8.5% and 

10.75% to 8.5% over the sample period (see Appendix I). Both currency pairs reported positive mean 

returns. This is in contrast with the USD/CAD currency pair where the 1 year ATMF volatility price 

moved from 6% to 8% p.a. As expected, the increase in volatility has resulted in an average loss of -

0.133% p.a.  



Tables III - IV 

Test Results for the at-the-money forward (ATMF) Straddle Trades 

 

The following results for trading day ranging from 1/10/2001 to 31/7/2006. Trading rules are identified as (contract type by 

maturity, trigger value) in the first column. When the prevailing daily implied volatilities fall below the lower bound or 

exceed the upper bound, a buy or sell straddle signal is generated. The lower and upper bound are estimated using 253 day 

moving average trigger value x standard deviation of the 253 days implied volatility series. Identical upper and lower 

trigger values are used in the tests. “N (Buy)” and “N (Sell)” are the number of buy and sell signals generated during the 

sample period. “% win” records the percentage of trades with profit >0 at maturity. “Return” is the average total profit or 

loss generated over the sample period. “Return/SD” is the ratio of “Return” divided by the standard deviation of the 

returns. The t-ratios for the buy and sell straddle in column 6 and 11 test the difference of the average returns for the buy 

and sell trades from the control trade for the respective maturities. An upper and lower trigger value of 10 is used in the 

control trade to ensure at least 1 new trade is generated for the buy and sell position everyday. The “Difference” is the 

average return for the buy trade less the average return for the sell trade. The corresponding t-ratios in the last column 

test the difference of the mean buy from the mean sell with the null hypothesis of zero. All t-ratios are 2-tailed tests at 5% 

level of significance. The last row provides averages across all maturities and trigger values. 

 

The straddle is a combination of one European-style put and one European-style call where the exercise price is the 

forward rate. When a buy or sell signal is generated a trade is initiated and the contract is held until maturity. At expiry, we 

compare the strike with the closing spot rate. The difference is netted off against the premium.  This net value is the profi t 

or loss of the trade. 

 

Table III 



*Significant at 5 percent level.  

Table IV 

Test N (Buy) % win Return (%) Return/SD t-ratio N (Sell) % win Return (%) Return/SD t-ratio Difference t-ratio

AUD/USD

(1M, 0.01) 513 40.546 0.000 -0.016 -0.317 412 50.728 -0.007 -0.486 -0.316 0.002 * 2.283

(3M, 0.01) 497 29.376 -0.014 -0.748 * -6.457 388 39.691 -0.029 -0.972 * -6.534 0.008 * 4.673

(6M, 0.01) 475 37.895 0.001 0.030 * -2.996 350 34.286 -0.029 -0.732 * -3.760 0.022 * 7.373

(1Y, 0.01) 364 46.978 0.027 0.328 * 2.440 331 35.952 -0.006 -0.156 * 3.156 0.033 * 6.660

(1M, 0.5) 429 36.131 -0.004 -0.324 -1.691 298 48.322 -0.009 -0.580 -0.813 0.001 1.465

(3M, 0.5) 414 26.087 -0.017 -0.964 * -7.133 263 39.544 -0.032 -1.016 * -6.409 0.008 * 4.038

(6M, 0.5) 352 28.693 -0.010 -0.242 * -5.687 255 33.725 -0.025 -0.705 * -2.288 0.010 * 3.352

(1Y, 0.5) 233 35.622 0.020 0.227 0.781 251 35.857 -0.003 -0.104 * 3.653 0.022 * 3.906

(1M, 1) 293 32.082 -0.009 -0.934 * -3.367 195 45.128 -0.012 -0.789 -1.730 0.001 0.871

(3M, 1) 320 23.125 -0.019 -1.165 * -7.218 175 45.714 -0.022 -0.692 * -3.146 0.001 0.517

(6M, 1) 292 19.863 -0.017 -0.448 * -7.219 188 35.106 -0.019 -0.643 -0.926 0.002 0.500

(1Y, 1) 176 30.114 0.011 0.128 -0.811 203 36.453 -0.003 -0.129 * 3.226 0.014 * 2.239

(1M, 1.5) 112 28.571 -0.012 -1.315 * -2.817 128 48.438 -0.005 -0.366 0.194 -0.002 -1.197

(3M, 1.5) 129 22.481 -0.022 -1.214 * -5.205 122 52.459 -0.012 -0.398 -0.811 -0.005 -1.623

(6M, 1.5) 118 10.169 -0.029 -1.043 * -7.097 135 40.741 -0.014 -0.483 0.177 -0.010 * -2.852

(1Y, 1.5) 80 2.500 -0.044 -1.563 * -7.951 149 34.899 -0.003 -0.128 * 2.764 -0.040 * -11.523

Mean 28.140 -0.009 -0.579 41.065 -0.014 -0.524 0.004

GBP/USD

(1M, 0.01) 435 53.793 0.022 0.765 * 2.328 489 49.284 -0.011 -0.461 * 2.295 0.010 * 5.546

(3M, 0.01) 418 45.215 0.004 0.094 0.671 464 59.267 -0.007 -0.123 0.574 0.006 1.614

(6M, 0.01) 400 46.500 -0.004 -0.073 -1.887 422 43.128 -0.023 -0.299 -1.489 0.014 * 3.081

(1Y, 0.01) 307 33.876 -0.015 -0.173 * -5.730 384 31.771 -0.056 -0.601 * -4.757 0.041 * 6.050

(1M, 0.5) 311 55.949 0.031 1.023 * 3.432 326 49.387 -0.010 -0.386 * 2.176 0.012 * 5.363

(3M, 0.5) 291 56.357 0.024 0.570 * 3.599 292 53.767 -0.017 -0.287 -0.860 0.021 * 4.864

(6M, 0.5) 281 40.569 -0.020 -0.545 * -4.583 264 45.833 -0.017 -0.213 -0.411 -0.002 -0.403

(1Y, 0.5) 221 24.434 -0.030 -0.414 * -7.397 239 37.657 -0.038 -0.463 -1.510 0.008 1.076

(1M, 1) 156 65.385 0.048 1.583 * 4.781 195 50.256 -0.005 -0.203 * 2.410 0.016 * 5.199

(3M, 1) 148 67.568 0.043 1.020 * 4.745 166 56.627 -0.008 -0.131 0.269 0.025 * 4.253

(6M, 1) 184 46.196 -0.012 -0.367 * -2.596 184 51.087 -0.005 -0.061 1.258 -0.005 -0.834

(1Y, 1) 162 12.963 -0.050 -1.178 * -9.303 192 40.104 -0.027 -0.382 0.109 -0.023 * -3.673

(1M, 1.5) 46 73.913 0.069 2.027 * 4.231 125 52.800 0.008 0.327 * 3.514 0.018 * 3.772

(3M, 1.5) 29 96.552 0.102 3.278 * 5.272 115 62.609 0.012 0.202 * 2.125 0.045 * 4.070

(6M, 1.5) 61 26.230 -0.024 -0.732 * -2.527 140 66.429 0.022 0.314 * 4.220 -0.032 * -3.491

(1Y, 1.5) 87 22.989 -0.038 -0.820 * -5.734 150 38.000 -0.026 -0.430 0.139 -0.012 -1.529

Mean 48.030 0.009 0.379 49.250 -0.013 -0.200 0.009

Buy Straddle Sell Straddle Buy - Sell



*Significant at 5 percent level. 

Test N (Buy) % win Return (%) Return/SD t-ratio N (Sell) % win Return (%) Return/SD t-ratio Difference t-ratio

EUR/USD

(1M, 0.01) 540 48.889 0.007 0.378 * 2.186 387 59.173 0.003 0.152 * 2.765 0.001 0.982

(3M, 0.01) 537 48.603 0.006 0.151 0.805 346 54.046 -0.004 -0.113 1.110 0.005 1.910

(6M, 0.01) 497 58.753 0.023 0.465 * 4.338 327 60.245 0.015 0.356 * 6.126 0.005 1.675

(1Y, 0.01) 424 47.170 -0.003 -0.046 -0.674 276 48.913 -0.007 -0.122 -0.783 0.004 0.811

(1M, 0.5) 363 46.832 0.004 0.224 1.159 265 61.132 0.008 0.397 * 3.392 -0.001 -0.648

(3M, 0.5) 402 55.224 0.015 0.384 * 2.721 240 50.000 -0.009 -0.254 -0.001 0.012 * 3.901

(6M, 0.5) 386 62.953 0.026 0.575 * 4.941 208 72.115 0.034 0.903 * 8.925 -0.005 -1.475

(1Y, 0.5) 344 40.116 -0.013 -0.208 * -2.990 177 56.497 0.011 0.258 * 2.776 -0.024 * -4.518

(1M, 1) 243 48.971 0.009 0.482 * 2.058 126 65.079 0.023 1.380 * 4.993 -0.004 * -1.968

(3M, 1) 270 68.889 0.038 1.025 * 6.846 126 57.143 0.001 0.033 1.485 0.019 * 4.541

(6M, 1) 255 70.980 0.034 0.865 * 6.082 104 79.808 0.047 1.460 * 8.475 -0.009 * -2.013

(1Y, 1) 245 40.408 -0.015 -0.246 * -3.056 94 43.617 0.000 -0.015 0.488 -0.015 * -2.239

(1M, 1.5) 110 49.091 0.013 0.625 1.941 42 76.190 0.043 3.355 * 4.858 -0.009 * -2.613

(3M, 1.5) 145 78.621 0.052 1.603 * 7.388 36 41.667 -0.027 -0.676 -1.359 0.039 * 6.234

(6M, 1.5) 147 72.789 0.025 0.971 * 3.420 42 78.571 0.043 1.460 * 5.151 -0.013 * -2.658

(1Y, 1.5) 142 39.437 -0.018 -0.383 * -3.023 46 47.826 0.002 0.080 0.573 -0.020 * -2.755

Mean 54.858 0.013 0.429 59.501 0.011 0.541 -0.001

USD/JPY

(1M, 0.01) 562 44.128 0.206 0.121 * 2.212 363 59.229 0.640 0.374 * 2.708 -0.126 -1.099

(3M, 0.01) 558 46.774 0.169 0.054 * 4.362 327 80.428 2.883 1.701 * 6.957 -1.357 * -7.273

(6M, 0.01) 580 53.448 0.675 0.165 * 2.945 244 66.393 1.786 0.601 * 5.444 -0.785 * -2.713

(1Y, 0.01) 487 55.852 0.727 0.168 * 3.465 213 77.465 2.287 0.340 * 5.280 -1.560 * -3.673

(1M, 0.5) 423 48.936 0.657 0.387 * 3.320 237 54.008 -0.001 -0.001 0.812 0.191 1.385

(3M, 0.5) 414 55.314 1.440 0.462 * 7.650 222 76.577 2.738 1.525 * 5.451 -0.649 * -2.860

(6M, 0.5) 421 65.321 2.299 0.587 * 7.615 143 59.441 1.258 0.451 * 3.227 0.736 * 2.073

(1Y, 0.5) 330 54.545 0.750 0.182 * 3.104 124 83.065 3.248 0.484 * 6.088 -2.499 * -4.781

(1M, 1) 222 52.252 0.727 0.422 * 2.754 168 53.571 -0.413 -0.238 -0.125 0.332 1.876

(3M, 1) 262 60.687 1.910 0.634 * 7.757 142 82.394 3.292 1.901 * 5.579 -0.691 * -2.516

(6M, 1) 262 78.626 4.091 1.073 * 11.073 78 65.385 1.541 0.601 * 2.879 1.803 * 3.920

(1Y, 1) 220 49.091 0.127 0.040 1.092 70 82.857 3.555 0.485 * 5.180 -3.428 * -5.501

(1M, 1.5) 74 48.649 0.508 0.321 1.405 88 48.864 -0.875 -0.532 -0.797 0.402 1.578

(3M, 1.5) 123 60.976 2.337 0.741 * 6.450 70 88.571 3.853 2.357 * 4.803 -0.758 -1.872

(6M, 1.5) 138 90.580 5.873 1.855 * 12.295 43 72.093 2.183 0.888 * 2.913 2.609 * 4.955

(1Y, 1.5) 134 58.209 0.512 0.217 1.692 28 100.000 7.282 6.040 * 7.203 -6.770 * -14.732

Mean 57.712 1.438 0.464 71.896 2.204 1.061 -0.784

USD/CAD

(1M, 0.01) 436 35.550 -0.010 -0.638 -1.022 483 52.174 -0.007 -0.330 -0.887 -0.001 -0.786

(3M, 0.01) 393 47.074 0.008 0.273 0.711 489 56.237 -0.011 -0.265 0.498 0.009 * 3.866

(6M, 0.01) 323 56.037 0.020 0.402 0.663 495 52.727 -0.021 -0.355 0.434 0.029 * 7.298

(1Y, 0.01) 208 86.058 0.047 0.751 * 3.772 483 37.060 -0.023 -0.343 * 2.073 0.070 * 12.768

(1M, 0.5) 288 38.889 -0.004 -0.261 0.482 339 56.047 0.001 0.076 1.211 -0.002 -1.162

(3M, 0.5) 295 56.949 0.020 0.659 * 3.193 392 54.592 -0.013 -0.309 0.006 0.017 * 5.785

(6M, 0.5) 218 63.303 0.024 0.527 1.313 405 51.358 -0.017 -0.308 1.215 0.029 * 6.663

(1Y, 0.5) 156 93.590 0.050 0.817 * 3.800 403 36.476 -0.024 -0.357 1.916 0.073 * 11.981

(1M, 1) 198 36.364 -0.006 -0.379 0.070 190 60.000 0.009 0.505 * 2.587 -0.004 * -2.558

(3M, 1) 207 62.802 0.028 0.878 * 4.111 269 52.416 -0.018 -0.417 -0.982 0.023 * 6.421

(6M, 1) 148 65.541 0.012 0.451 -0.676 301 52.824 -0.007 -0.134 * 3.171 0.013 * 3.087

(1Y, 1) 112 97.321 0.032 1.731 0.673 297 42.424 -0.017 -0.292 * 3.150 0.049 * 8.542

(1M, 1.5) 106 40.566 -0.004 -0.280 0.365 81 62.963 0.020 1.203 * 3.336 -0.007 * -3.100

(3M, 1.5) 103 74.757 0.040 1.330 * 4.630 114 56.140 -0.006 -0.141 0.896 0.023 * 4.472

(6M, 1.5) 66 92.424 0.034 1.656 1.735 192 42.188 -0.016 -0.397 1.128 0.035 * 6.762

(1Y, 1.5) 55 100.000 0.029 2.022 0.231 205 40.488 -0.014 -0.261 * 3.367 0.044 * 5.850

Mean 65.452 0.020 0.621 50.382 -0.010 -0.133 0.025

Buy - SellBuy Straddle Sell Straddle



4.2  Risk Reversal Trades 

 

The results for the risk reversals trades are presented in Tables V and VI. For the buy call-sell put 

strategy, fairly consistent positive returns are reported for AUD/USD, GBP/USD and EUR/USD across 

all maturities. However, only the USD/JPY currency pair produced winning trades above 50 per cent. 

For this currency pair, the annual return is as high as two per cent for the one-year contract after 

accounting for volatility and spot exchange rate spread. This result is less compelling compared with 

the straddle trades. The mean return for all the currency pairs are less than the corresponding 

currency pairs found in the control portfolios. With the exception of USD/JPY, all four currency pairs 

have smaller fraction of winning trades compared with the control portfolios.  

 

 

The sell call-buy put risk reversal trades produced negative returns for four of the five currency pairs. 

For the USD/CAD currency pair, the steady decline in the underlying market (see Appendix I) has 

resulted in positive returns as the put options moved in-the-money. The mean returns for the sell 

call-buy put are below the buy call-sell put strategy for the rest of the currency pairs.  

 

In terms of winning trades, the sell call-buy put trades also performed less favorably. The results 

provide evidence of opposite outcomes, that is whenever the positive profit is generated with the 

buy call-sell put strategy, it is unlikely to achieve the same trading outcome for the sell call-buy put 

strategy. This is supported by t-ratios reported on the last column of Tables V and VI where the 

differences of the trading outcomes are statistically significant across all maturities and trigger 

levels. Compared with the straddles trades, the statistical rejections are much stronger.  

 



Tables V - VI 

Test Results for the Risk Reversal (RR) Trades 

The following results for trading day ranging from 1/10/2001 to 31/7/2006. Trading rules are identified as (contract type by 

maturity, trigger value) in the first column. When the prevailing daily implied volatilities are below the lower bound or 

above the upper bound, a risk reversal trade signal is generated. The lower and upper bound are estimated using 253 day 

moving average trigger value x standard deviation of the 253 days implied volatility series. Identical upper and lower 

trigger values are used in the tests. “N (Buy)” denotes the number of simultaneous purchase of a call and sale of a put 

signals while “N (Sell)” reports the number of simultaneous sell of a call and purchase of a put signals generated during the 

sample period. “% win” records the percentage of trades with profit >0 at maturity. “Return” is the average total profit or 

loss generated over the sample period. “Return/SD” is the ratio of “Return” divided by the standard deviation of the 

returns. The t-ratios for the buy and sell straddle in column 5 and 9 test the difference of the average returns for the buy 

and sell trades from the control trade for the respective maturities. An upper and lower trigger value of 10 is used in the 

control trade to ensure at least 1 new trade is generated for the risk reversal position everyday. The “Difference” is the 

average return for the combined buy call and sell put trades less the average return for the combined sell call and buy put 

trades. The corresponding t-ratios in the last column test the difference of the mean buy from the mean sell with the null 

hypothesis of zero. All t-ratios are 2-tailed tests at 5% level of significance. The last row provides averages across all 

maturities and trigger values. 

 

The risk reversal is a simultaneous purchase of one European-style put and sell of one European-style call. The same 

instrument can also be created by simultaneous sell of one put and purchase of one call option. These calls and puts are 

out-of-money options. The price of this instrument is the net amount of premium received (paid) from the sale (purchase) 

of a put and premium paid (received) for the purchase (sale) of a call. When a trade signal is generated a trade is initiated 

and the contract is held until maturity. The profit or loss of the trade is calculated by netting off premium payable or 

receivable with the intrinsic value of the call or put at the expiration of the contract. 

Table V 



*Significant at 5 percent level. 

Test N (Buy) % win Return (%) Return/SD t-ratio N (Sell) % win Return (%) Return/SD t-ratio Difference t-ratio

AUD/USD

(1M, 0.01) 468 39.530 0.015 1.224 1.772 454 19.163 -0.011 -1.121 * 2.130 0.008 * 10.335

(3M, 0.01) 485 36.701 0.019 0.844 -0.649 401 3.990 -0.026 -1.260 -0.839 0.023 * 15.420

(1Y, 0.01) 456 41.886 0.011 0.636 * -10.149 240 0.000 -0.091 -1.410 * -11.954 0.101 * 31.686

(1M, 0.5) 295 36.610 0.014 1.060 0.935 302 20.199 -0.007 -0.873 * 3.787 0.006 * 6.853

(3M, 0.5) 315 37.143 0.021 0.889 0.058 278 1.079 -0.031 -1.635 * -2.231 0.026 * 14.662

(1Y, 0.5) 333 46.246 0.012 0.699 * -8.361 181 0.000 -0.100 -1.536 * -12.677 0.111 * 29.589

(1M, 1) 155 36.129 0.011 0.748 -0.027 143 18.182 -0.005 -0.656 * 3.397 0.005 * 3.350

(3M, 1) 159 32.704 0.018 0.702 -0.769 151 0.662 -0.035 -2.059 * -2.958 0.027 * 10.784

(1Y, 1) 216 55.093 0.015 0.843 * -5.987 120 0.000 -0.122 -2.020 * -15.022 0.136 * 31.041

(1M, 1.5) 95 34.737 0.009 0.609 -0.393 55 29.091 0.001 0.191 * 3.239 0.002 1.065

(3M, 1.5) 105 25.714 0.008 0.342 * -2.762 73 0.000 -0.039 -2.609 * -2.793 0.023 * 7.538

(1Y, 1.5) 138 65.217 0.018 1.004 * -4.047 71 0.000 -0.150 -4.521 * -16.786 0.168 * 47.360

Mean 40.643 0.014 0.800 7.697 -0.051 -1.626 0.053

GBP/USD

(1M, 0.01) 514 32.296 0.005 0.203 -1.453 408 19.608 -0.033 -1.153 -1.630 0.011 * 6.391

(3M, 0.01) 509 32.809 0.024 0.536 -0.512 366 14.208 -0.039 -0.906 -0.602 0.032 * 10.387

(1Y, 0.01) 320 32.813 0.030 0.470 * -4.708 373 31.903 -0.079 -0.971 * -4.017 0.109 * 19.382

(1M, 0.5) 403 34.243 0.008 0.350 -0.606 279 18.996 -0.041 -1.301 * -2.651 0.014 * 6.735

(3M, 0.5) 363 37.466 0.033 0.789 1.129 218 13.761 -0.046 -1.029 -1.502 0.039 * 10.726

(1Y, 0.5) 240 36.250 0.035 0.526 * -3.251 276 26.812 -0.082 -1.129 * -4.354 0.117 * 18.971

(1M, 1) 222 31.982 0.012 0.485 0.091 129 19.380 -0.050 -1.490 * -3.056 0.018 * 5.745

(3M, 1) 209 45.933 0.054 1.308 * 4.095 125 12.800 -0.046 -1.045 -1.198 0.050 * 10.439

(1Y, 1) 184 35.326 0.029 0.478 * -4.003 174 17.241 -0.088 -1.572 * -4.716 0.117 * 18.959

(1M, 1.5) 96 25.000 0.008 0.245 -0.404 47 27.660 -0.051 -1.531 * -2.011 0.017 * 2.998

(3M, 1.5) 109 43.119 0.055 1.263 * 3.114 16 0.000 -0.027 -1.498 0.368 0.041 * 3.730

(1Y, 1.5) 96 50.000 0.043 0.642 -1.206 89 13.483 -0.089 -1.814 * -3.604 0.132 * 15.143

Mean 36.436 0.028 0.608 17.988 -0.056 -1.287 0.058

Buy Call & Sell Put Sell Call & Buy Put Buy  - Sell 



Table VI 

*Significant at 5 percent level.  

 

 

Test N (Buy) % win Return (%) Return/SD t-ratio N (Sell) % win Return (%) Return/SD t-ratio Difference t-ratio

EUR/USD

(1M, 0.01) 574 20.557 -0.001 -0.033 * -2.153 355 14.648 -0.027 -1.712 * -3.390 0.008 * 6.522

(3M, 0.01) 585 30.940 0.014 0.424 -0.111 304 13.158 -0.022 -0.675 -0.271 0.018 * 7.715

(1Y, 0.01) 451 28.825 0.006 0.164 * -3.366 250 43.600 -0.037 -0.481 * -3.885 0.042 * 10.068

(1M, 0.5) 415 23.373 0.003 0.177 -0.822 235 13.617 -0.028 -1.764 * -2.958 0.009 * 6.102

(3M, 0.5) 443 27.540 0.013 0.423 -0.328 188 5.851 -0.024 -0.857 -0.652 0.019 * 7.047

(1Y, 0.5) 342 27.778 0.006 0.218 * -3.135 155 36.129 -0.057 -0.745 * -7.227 0.063 * 13.557

(1M, 1) 237 24.895 0.007 0.353 0.209 148 11.486 -0.035 -2.384 * -3.789 0.012 * 6.207

(3M, 1) 243 28.395 0.017 0.689 0.634 94 2.128 -0.032 -1.543 -1.711 0.025 * 8.511

(1Y, 1) 192 29.688 0.006 0.362 * -2.313 59 15.254 -0.101 -1.699 * -10.955 0.108 * 22.282

(1M, 1.5) 125 29.600 0.016 0.658 1.540 59 13.559 -0.031 -2.089 -1.953 0.014 * 3.969

(3M, 1.5) 119 27.731 0.022 0.845 1.168 37 2.703 -0.027 -1.647 -0.601 0.024 * 5.434

(1Y, 1.5) 134 37.313 0.009 0.490 -1.355 19 5.263 -0.121 -2.830 * -7.992 0.130 * 23.427

Mean 28.053 0.010 0.398 14.783 -0.045 -1.535 0.039

USD/JPY

(1M, 0.01) 390 32.051 -0.160 -0.096 -0.257 523 23.901 -0.764 -0.533 -0.291 0.176 1.708

(3M, 0.01) 392 42.602 -0.017 -0.010 0.419 490 26.327 -0.333 -0.121 0.299 0.158 0.985

(1Y, 0.01) 431 58.701 1.247 0.235 -0.666 260 12.308 -2.143 -0.554 -1.082 3.390 * 8.948

(1M, 0.5) 244 35.656 -0.528 -0.283 -1.136 296 28.378 -0.250 -0.165 1.226 -0.081 -0.555

(3M, 0.5) 218 60.550 -0.333 -0.201 -0.603 295 27.458 -0.727 -0.256 -0.928 0.197 0.915

(1Y, 0.5) 246 73.984 2.029 0.421 1.604 124 4.032 -1.485 -0.701 0.665 3.514 * 7.740

(1M, 1) 144 38.194 -0.743 -0.351 -1.332 98 34.694 -0.099 -0.057 1.023 -0.187 -0.724

(3M, 1) 117 64.957 -1.383 -0.727 * -2.755 154 33.117 0.596 0.380 * 2.567 -0.990 * -4.686

(1Y, 1) 128 89.063 0.426 0.270 * -2.368 89 0.000 -1.130 -0.816 1.254 1.556 * 7.508

(1M, 1.5) 81 56.790 0.803 0.411 1.402 15 53.333 5.914 2.920 * 4.766 -1.487 * -2.691

(3M, 1.5) 57 54.386 -2.560 -1.170 * -3.782 15 0.000 -0.532 -1.792 -0.094 -1.014 -1.781

(1Y, 1.5) 91 96.703 0.201 2.172 * -2.457 27 0.000 -0.222 -68.596 1.664 0.423 * 23.680

Mean 58.636 -0.085 0.056 20.296 -0.098 -5.858 0.471

USD/CAD

(1M, 0.01) 457 14.661 -0.020 -1.134 0.298 455 37.363 0.013 1.027 0.404 -0.010 * -9.455

(3M, 0.01) 414 7.488 -0.042 -1.208 -0.521 465 54.409 0.032 1.330 -0.469 -0.037 * -18.504

(1Y, 0.01) 378 0.000 -0.064 -0.814 * -2.252 315 98.095 0.038 1.928 * -3.353 -0.102 * -22.509

(1M, 0.5) 309 13.916 -0.019 -1.065 0.549 314 31.210 0.008 0.625 -1.388 -0.008 * -6.333

(3M, 0.5) 310 9.355 -0.051 -1.332 * -2.464 306 55.556 0.030 1.371 -0.937 -0.041 * -16.121

(1Y, 0.5) 318 0.000 -0.073 -0.891 * -4.128 255 98.039 0.040 1.997 * -2.544 -0.113 * -21.511

(1M, 1) 158 9.494 -0.018 -1.229 0.670 173 31.792 0.011 1.052 -0.339 -0.008 * -6.068

(3M, 1) 185 5.946 -0.073 -1.743 * -6.255 158 63.291 0.034 1.668 0.048 -0.053 * -14.642

(1Y, 1) 187 0.000 -0.106 -1.307 * -9.540 131 100.000 0.045 2.545 -0.856 -0.151 * -21.028

(1M, 1.5) 61 0.000 -0.020 -2.614 0.111 77 35.065 0.018 1.645 1.039 -0.011 * -6.662

(3M, 1.5) 80 1.250 -0.107 -2.585 * -9.158 70 77.143 0.044 2.252 1.497 -0.076 * -13.983

(1Y, 1.5) 79 0.000 -0.128 -1.963 * -10.197 34 100.000 0.044 2.876 -0.564 -0.172 * -15.176

Mean 5.176 -0.060 -1.491 65.164 0.030 1.693 -0.065

Buy Call & Sell Put Buy  - Sell Sell Call & Buy Put



5 Conclusions 

 

By allowing for volatility and exchange rate spread, the trading rule examined in this study retained 

positive returns in the majority of the currency pairs. The empirical evidence for the straddles shows 

that buy signals generate more profitable trades than the sell signals. The differences in profit size 

for the buy and sell strategies are also statistically significant. On the other hand, the risk reversal 

trades produced less compelling outcomes with lower winning trades and profits. This could be 

attributed to the size of the range between the exercise prices as the net position of the call and put 

produced a zero position over this range. As a result, the movement in the underling market has to 

be sufficiently large for the strategies to generate positive returns. Overall, our empirical results are 

consistent with the market trend over the sample period.  Thus the result of this paper shows that 

the use of simple average trading rules provides useful buy and sell signal for volatility trading. This is 

not consistent with the market efficiency theory.  

 

As discussed in Chang and Olser (1999), central banks interventions in the foreign exchange market 

may lead to violation of random walk behaviour. Since the implied volatility prices reflect the 

sentiment in the spot market, such violation may introduce identical price behaviour in the currency 

option market. In additional, work by Bonser-Neal and Tanner (1996) found no support for the 

hypothesis that exchange rate intervention by the Bank of Japan reduce the USD/JPY implied 

volatility. Instead, the interventions resulted in positive and significant change in the USD/JPY 

implied volatilities. Beine, Bénassy-Quéré and Lecourt (2002) report similar finding in their study of 

central bank interventions in the foreign exchange market. These studies offer support for the 

results reported in Tables IV and VI for USD/JPY currency pair. Since market inefficiency can be 

demonstrated if exploitable opportunities are possible using technical trading, the test results 

suggest that the OTC currency option market is not fully efficient. It may further imply that pricing 

models employed by market traders do not fully capture actual market characteristics.  



 

Table VII 

Straddle Control Trades 

 

The following results for trading day ranging from 1/10/2001 to 31/7/2006. The lower and upper bound are estimated 

using 253 day moving average 10 x standard deviation of the 253 days implied volatility series. Identical upper and lower 

trigger values are used in the tests. 

 

 

N(Buy) % win Return(%) Return/SD N(Sell) % win Return(%) Return/SD

AUD/USD

1M 929 42.734 0.001 0.044 929 51.884 -0.006 -0.467

3M 889 42.070 0.003 0.125 889 55.906 -0.008 -0.288

6M 828 48.792 0.012 0.275 828 49.275 -0.015 -0.358

1Y 700 53.857 0.016 0.237 700 44.143 -0.018 -0.276

Mean 46.863 0.008 0.170 50.302 -0.012 -0.347

GBP/USD

1M 926 48.488 0.009 0.352 926 45.464 -0.023 -0.841

3M 885 41.582 0.000 0.007 885 56.723 -0.010 -0.202

6M 825 50.182 0.006 0.096 825 45.333 -0.015 -0.221

1Y 698 52.436 0.022 0.226 698 44.986 -0.027 -0.289

Mean 48.172 0.009 0.170 48.127 -0.019 -0.388

EUR/USD

1M 932 42.918 -0.001 -0.032 932 52.468 -0.008 -0.423

3M 891 47.026 0.002 0.065 891 50.730 -0.009 -0.249

6M 831 49.699 0.006 0.118 831 46.811 -0.011 -0.238

1Y 704 46.875 0.000 -0.006 704 49.290 -0.004 -0.057

Mean 46.630 0.002 0.036 49.825 -0.008 -0.242

USD/JPY

1M 930 41.183 -0.491 -0.285 930 54.301 -0.351 -0.204

3M 890 34.831 -1.215 -0.431 890 61.685 0.574 0.204

6M 829 45.959 -0.223 -0.057 829 50.543 -0.298 -0.076

1Y 702 45.726 -0.292 -0.054 702 51.994 -0.081 -0.015

Mean 41.925 -0.555 -0.207 54.631 -0.039 -0.023

USD/CAD

1M 922 40.130 -0.006 -0.350 922 54.338 -0.003 -0.188

3M 882 43.651 0.005 0.148 882 53.061 -0.013 -0.351

6M 821 49.330 0.017 0.303 821 47.259 -0.023 -0.411

1Y 694 65.418 0.027 0.404 694 29.251 -0.032 -0.469

Mean 49.632 0.011 0.126 45.977 -0.018 -0.355

Buy Straddle Sell Straddle



Table VIII 

Risk Reversal Control Trades 

 

The following results for trading day ranging from 1/10/2001 to 31/7/2006. The lower and upper bound are estimated 

using 253 day moving average 10 x standard deviation of the 253 days implied volatility series. Identical upper and lower 

trigger values are used in the tests. 

 

 

 

 

 

 

 

N % win Return(%) Return/SD N % win Return(%) Return/SD

AUD/USD

1M 929 36.060 0.011 0.972 929 15.070 -0.016 -1.402

3M 889 39.708 0.021 0.942 889 8.436 -0.024 -1.104

1Y 700 59.143 0.037 0.685 700 0.143 -0.040 -0.726

Mean 44.970 0.023 0.866 7.883 -0.027 -1.077

GBP/USD

1M 926 34.665 0.012 0.451 926 21.922 -0.024 -0.926

3M 885 33.559 0.027 0.608 885 12.655 -0.036 -0.800

1Y 698 50.716 0.053 0.693 698 22.636 -0.059 -0.761

Mean 39.647 0.031 0.584 19.071 -0.039 -0.829

EUR/USD

1M 932 29.721 0.006 0.364 932 19.850 -0.015 -0.821

3M 891 34.119 0.014 0.440 891 17.621 -0.021 -0.626

1Y 704 38.636 0.015 0.281 704 50.568 -0.019 -0.348

Mean 34.159 0.012 0.362 29.346 -0.018 -0.598

USD/JPY

1M 930 29.032 -0.076 -0.049 930 20.645 -0.682 -0.443

3M 890 34.719 -0.129 -0.054 890 18.764 -0.417 -0.177

1Y 702 61.254 1.453 0.299 702 23.077 -1.780 -0.366

Mean 41.668 0.416 0.065 20.829 -0.960 -0.329

USD/CAD

1M 922 12.473 -0.021 -1.348 922 35.033 0.012 0.796

3M 882 5.102 -0.040 -1.345 882 45.692 0.034 1.147

1Y 694 0.000 -0.054 -0.897 694 79.107 0.050 0.832

Mean 5.858 -0.038 -1.197 53.277 0.032 0.925

Buy Call Sell Put Sell Call Buy Put





Figure I 
Time series pattern of straddle trading using 1-month contract with trigger value of one for EUR/USD currency pair. The 

buy or sell signal is presented on the right axis. 
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Figure II 
Time series pattern of straddle using 1-month contract with trigger value of two for EUR/USD currency pair. The buy or sell 

signal is presented on the right axis. Fewer buy or sell signals are generated at higher trigger value. 
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Appendix I 
The following charts show the daily implied volatility (% p.a.) movement of the one-year at-the-money forward 

straddles ranging from October 1, 2001 to July 31, 2006.  
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Appendix II 
The following charts show the daily movement of the spot exchange rates over the sample period October 1, 2001 

to July 31, 2006.  

AUD/USD

0.4000

0.4500

0.5000

0.5500

0.6000

0.6500

0.7000

0.7500

0.8000

0.8500

01/10/01 01/04/02 01/10/02 01/04/03 01/10/03 01/04/04 01/10/04 01/04/05 01/10/05 01/04/06

GBP/USD

1.2000

1.3000

1.4000

1.5000

1.6000

1.7000

1.8000

1.9000

2.0000

01/10/01 01/04/02 01/10/02 01/04/03 01/10/03 01/04/04 01/10/04 01/04/05 01/10/05 01/04/06

USD/JPY

100

105

110

115

120

125

130

135

140

01/10/01 01/04/02 01/10/02 01/04/03 01/10/03 01/04/04 01/10/04 01/04/05 01/10/05 01/04/06

EUR/USD

0.8000

0.9000

1.0000

1.1000

1.2000

1.3000

1.4000

01/10/01 01/04/02 01/10/02 01/04/03 01/10/03 01/04/04 01/10/04 01/04/05 01/10/05 01/04/06

USD/CAD

1.0000

1.1000

1.2000

1.3000

1.4000

1.5000

1.6000

1.7000

01/10/01 01/04/02 01/10/02 01/04/03 01/10/03 01/04/04 01/10/04 01/04/05 01/10/05 01/04/06



References 

 

Barberis, N., Shleifer, A., Vishny, R. (1998) A Model of Investor Sentiment, Journal of Financial 

Economics, Vol.49, Issue 3, Sept, 307-343. 

 

Beine, M., Bénassy-Quéré, A., Lecourt, C. (2002) Central bank intervention and foreign exchange 

rates: new evidence from FIGARCH estimations, Journal of International Money and Finance, 21, 

115-144. 

 

Blume, L., Easley, D., O’Hara, M. (1994) Market Statistics and Technical Analysis: The Role of Volume, 

The Journal of Finance, Vol. 49, 153-181. 

 

Bonser-Neal, C.,Tanner, G. (1996) Central Bank Intervention and the Volatility of Foreign Exchange 

Rates: Evidence from the Options Market, Journal of International Money and Finance, Vol.15, 6, 

853-878. 

 

Brock, W., Lakonishok, J., LeBaron, B. (1992) Simple Technical Trading Rules and the Stochastic 

Properties of Stock Returns, The Journal of Finance, Vol. 47, 5, Dec, 1731-1764. 

 

Campa, J.M., Chang, K.P.H., Reider, R.L. (1998). Implied Exchange Rate Distribution: Evidence 

from the OTC Markets, Journal of International Money and Finance, 17, 117-160. 

 

Campbell, J.Y., Lo, A.W. and MacKinlay, A.G. (1997) The Econometrics of Financial Markets, 

Princeton University Press, Princeton, New Jersey. 

 

Chang, P.H.K., Osler, L. (1999) Methodical Madness: Technical Analysis and the Irrationality of 

Exchange Rate Forecasts, The Economic Journal, Vol. 109, 458, Oct, 636-661.  

 

Chan, K., Hameed, A., Tong, W. (2000) Profitability of Momentum Strategies in the International 

Equity Markets The Journal of Financial and Quantitative Analysis, Vol. 35, 2, Jun, 153-172.  

 



Chaput, J.S., Ederington, L.H. (2005) Volatility Trade Design, Journal of Futures Market, Hoboken: 

Mar, Vol.25, 3, 243-279. 

 

Covig, V., Low, B.S. (2003) The Quality of Volatility Traded on the Over-the-counter Currency 

Market: A Multiple Horizons Study, The Journal of Futures Markets, vol.23, No.3, 261-285. 

 

DeBondt, W.F.M., Thaler, R. (1985) Does the Stock Market Overreact?, Journal of Finance, 40, 793-

805. 

 

Garman, M.B., Kohlhagen, S.W. (1983) Foreign Currency Option Values, Journal of Internal Money 

and Finance, 2, 231-237.  

 

Gesser, V., Poncet, P. (1997) Volatility Patterns: Theory and Some Evidence from the Dollar-Mark 

Option Market. The Journal of Derivatives, Winter 1997.  

 

Hsu, P. H., Kuan, C.M. (2005) Reexamining the Profitability of Technical Analysis with Data Snooping 

Checks, Journal of Financial Econometrics, Vol.3,4, 606-628.  

 

James, F.E. (1968) Monthly Moving Averages- An Effective Investment Tool?, Journal of Financial and 

Quantitative Analysis, Vol. 3, 3, Special Issue: Random Walk Hypothesis, Sep, 315-326. 

 

Jegadeesh, N., Titman, S. (1993) Returns to Buying Winners and Selling Losers: Implication for Stock 

Market Efficiency, Journal of Finance, 48, 65-91. 

 

Malz, A.M. (1997). Estimating The Probability Distribution of The Future Exchange Rate from 

Option Price, Journal of Derivatives, Winter. 

 

McCauley, R., Melick,W. (1996) Risk Reversal Risk, Risk, Vol 9, No11, Nov. 

 

Neely, C., Weller, R., Dittmar, R. (1997) Is Technical Analysis in the Foreign Exchange Market 

Profitable? A Genetic Programming Approach, The Journal of Financial and Quantitative Analysis, 

Vol. 32, 4, Dec., 405-426.  



 

Pilbeam, K. (1995) The Profitability of Trading in the Foreign Exchange market: Chartists, 

Fundamentalists, and Simpletons, Oxford Economic Paper, New Series, Vol.47, 3, Jul, 437-452. 

 

Stein, J. (1989) Overreaction in the Option Market, The Journal of Finance, Vol. 44, 1011-1023. 

 

Taylor, M., Allen, H.(1992) The use of Technical Analysis in the Foreign Exchange Market, Journal of 

International Money and Finance, 11, June, 304-314. 

 

Xu, X., Taylor, S. (1994). The Term Structure of Volatility Implied by Foreign Exchange 

Options, Journal of Financial and Quantitative Analysis, 29, 57-74. 

 

 

 


