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Abstract 
This paper examines the dynamic correlation between currency futures prices. Using the Dynamic Conditional 
Correlation model (Engle, 2002) this study utilizes time-varying correlations, focusing on the persistency of 
correlation of currency prices. The sample includes eight currency futures traded on the Chicago Mercantile 
Exchange from 1999 to 2008 and the U.S. dollar index future. The study finds that the Canadian dollar and the 
Australian dollar have the highest persistency while the Swiss franc and the Russian ruble have the lowest 
persistency. In addition, the study finds that the time-varying conditional correlation between currency futures 
and the U.S. dollar futures is influenced by a country’s macroeconomic conditions. 
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1. Introduction 
According to the Triennial Central Bank Survey, conducted by the Bank of International Settlements, the forex 
market averages about $5.3 trillion per day (as of April 2013) (Note 1). Due to the important role this market 
plays in the world economy, the literature for the forex market has been growing rapidly. In this particular study 
we examine the dynamic correlation across currency futures prices to U.S. dollar index futures (Note 2), with a 
focus on the persistency of correlation between eight currency futures prices traded on the Chicago Mercantile 
Exchange: British pound, Brazilian real, Australian dollar, Canadian dollar, Japanese yen, Euro currency, Swiss 
franc, and Russian ruble. Using the Dynamic Conditional Correlation (DCC) model developed by Engle (2002), 
we incorporate time-varying correlations into our analysis. This study differentiates from previous studies in that 
it is the first to analyze the persistency of relation between currencies future prices.  

This paper is most related to Lien and Yang (2006), which investigates the effects of spot-futures spread on the 
risk and return structure in currency markets. Using a bivariate GARCH framework, the authors find evidence 
that spreads on the risk and return structure of spot and futures markets produce asymmetric effects. The 
implications of these asymmetric effects are examined, with special consideration given to the performance of 
futures hedging strategies. This study differentiates from Lien and Yang (2006), however, in that our focus is on 
the persistency of correlation between currency futures prices and that we instead use a DCC framework. The 
DCC model is similar to a bivariate GARCH in spirit, but the DCC places several restrictions on how the 
correlation can change (in essence it is a special case of a bivariate GARCH).  

In addition, this paper is also motivated by Harvey and Huang (1991) and Han, Kling and Sell (1999). Both of 
these papers explore how macroeconomic variables impact the currency futures market. In Harvey and Huang 
(1991), the authors examine volatility patterns in the forex market. They surmise that increases in volatility are 
more often attributed to macroeconomic news than private information through trading. In contrast, Han, Kling 
and Sell (1999) look at day-of-the-week effects in the currency futures market. Evidence in this paper suggests 
that the day-of-the-week effect is impacted by private information from trading or market microstructures, not 
macroeconomics news. Our paper tries to build upon these two studies by examining how different 
macroeconomic conditions affect the currency futures market. More specifically, we examine how four specific 
macroeconomic variables impact the correlation between US dollar futures and currency futures.  
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The sample spans from 1999 to 2008. The study finds that the persistency of currency futures interactions varies 
substantially across different currencies with the Canadian dollar and the Australian dollar having the greatest 
persistency while the Russian ruble and Swiss franc have the weakest. Further, the study finds that the 
time-varying conditional correlation between currency futures and the U.S. dollar futures is influenced by a 
country’s macroeconomic conditions. 

The rest of the paper is organized as follows: Section 2 describes the data, Section 3 presents the methodology, 
Section 4 examines the empirical results, and Section 5 gives the conclusion. 
2. Data 
The initial futures data consists of daily future prices for currency futures over the period January 1999 to 
December 2008. This data is collected from RC Research (www.Price-Data.com) and includes open, high, low, 
and close prices; as well as, volume and open interest. All daily future prices are in U.S. dollars. The currency 
futures included in this study are listed as follows: British pound, Brazilian real, Australian dollar, Canadian 
dollar, Japanese yen, Euro currency, Swiss franc, and Russian ruble. All eight currency futures are traded on the 
Chicago Mercantile Exchange (CME) and all currencies prices are coded the same way—the US$ price of per 
unit of currency. Table 1 provides a summary of the contract size, approximate margin, and minimal fluctuation 
of the 8 currency futures.  

 

Table 1. Sample periods for currency futures traded in U.S. 

Symbol Futures Contract Contract Size Approximate Margin Minimum Fluctuation Observation 

AD Australian Dollar A$100,000 $1,688.00 0.01 c/A$ = $10 5378 

BP British Pound 62,500 pound $1,890.00 0.01 c/pound = $6.25 8384 

BR Brazilian Real BR100,000 $3,500.00 0.005 c/BR = $5 3122 

CD Canadian Dollar C$100,000 $1,215.00 0.01 c/C$ = $10 7898 

EC Euro Currency EUR $125,000 $2,700.00 0.01 c/EUR = $12.50 2355 

JY Japanese Yen Yen 12,500,000 $2,430.00 0.0001 c/JY = $12.50 8014 

RU Russian Ruble MRR 2,500,000 $3,000.00 0.001 c/RR = $25 3858 

SF Swiss Franc SF 125,000 $1,958.00 0.01 c/SF = $12.50 8383 

Note. This table provides a summary of the listing exchange, the contract size, approximate margin, and minimal fluctuation of the eight 

currency futures (British pound, Brazilian real, Australian dollar, Canadian dollar, Japanese yen, Euro currency, Swiss franc, and Russian 

ruble). The data is daily frequency and spans from January 1999 to December 2008. 

 

The weighted U.S. dollar futures are used as a basis for comparison. The U.S. dollar index (USDX) (Note 3) is 
an index (or measure) of the value of the United States dollar relative to a basket of foreign currencies. The 
USDX futures contract has two features that influence its pricing and its use. First, the USDX index is a 
geometric average, rather than an arithmetic average, of the constituent currencies. Second, the foreign exchange 
(FX) rates in the USDX index (in U.S. dollars per foreign exchange rate) are in the denominator of the index, 
implying that a dollar appreciation leads to a higher index level. Both the geometric averaging and the use of 
quoting convention have implication for the use of the USDX futures contract in hedging a foreign exchange 
exposure. Eytan, Harpaz, and Krull (1988) point out, the divergence between the geometric and arithmetic 
averages depend on both the volatilities of the individual currencies and their co-movements (sometimes referred 
to as their “correlations”). 

The USDX futures contract began trading on November 20, 1985 on the Financial Instruments Exchange, a 
division of the New York Cotton Exchange, which is now part of the New York Board of Trade (NYBOT). The 
USDX index was originally a geometrically weighted average of ten different currencies, with each currency 
representing a country that was a major trading partner with the United States. With the introduction of the Euro, 
the USDX index became a geometrically weighted average of six currencies, which represent five major U.S. 
trading partners and the Euro. 

2.1 Index Formula 

The formula for the index level on date t is the product of the six currencies spot rates, each raised a power 
related to a currency-specific weight. The general formula for the index can be written as: 
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Table 5. Time-varying correlations and country characteristics 

Futures Contract a b1 b2 b3 b4 t-stat(a) t-stat(b1) t-stat(b2) t-stat(b3) t-stat(b4) R-Square

Australian Dollar 6.5355 4.9618 -7.5949 -0.0162 -0.4779 8.07 3.28 -6.05 -0.59 -1.34 0.46 

(0.8099) (1.5139) (1.2554) (0.0273) (0.3555)

British Pound 10.8987 -3.4962 -2.4196 0.0495 -0.0032 2.04 -1.54 -4.31 1.89 -0.01 0.19 

(5.3537) (2.2761) (0.5610) (0.0262) (0.2223)

Brazilian Real -0.0896 0.0121 0.0096 0.0001 -0.0040 -1.26 0.24 0.47 0.69 -0.65 0.02 

(0.0710) (0.0511) (0.0206) (0.0002) (0.0060)

Canadian Dollar 9.4786 -2.7364 -2.1924 0.0713 -0.0787 5.59 -3.14 -2.43 4.86 -0.39 0.65 

(1.6946) (0.8712) (0.9011) (0.0146) (0.2045)

Euro Currency -0.3188 -0.0096 -0.3177 -0.0121 0.0245 -1.18 -0.13 -2.12 -1.97 0.79 0.57 

(0.2693) (0.0734) (0.1497) (0.0061) (0.0312)

Japanese Yen -20.0789 -2.5421 11.8469 0.4173 0.2088 -2.02 -2.61 2.61 4.48 1.08 0.38 

(9.9588) (0.9730) (4.5341) (0.0931) (0.1934)

Russian Ruble 0.0242 0.1103 -0.0619 -0.0006 -0.0045 0.18 0.82 -0.84 -0.23 -0.22 0.04 

(0.1373) (0.1347) (0.0738) (0.0028) (0.0209)

Swiss Franc 0.5455 0.4356 -1.0009 -0.0033 -0.0775 1.13 4.04 -3.26 -1.20 -3.12 0.15 

(0.4814) (0.1077) (0.3066) (0.0027) (0.0248)

Note. This table reports parameter estimates of rho = a + b1 × Industry Poduction + b2 × Inflation + b3 × Risk Free Rate + b4 × Money 

Grown for British pound, Brazilian real, Australian dollar, Canadian dollar, Japanese yen, Euro currency, Swiss franc, and Russian ruble futures 

for the period from January 1999 to December 2008. Standard errors are reported in the parenthesis. 

 

For both the Australian dollar and the Swiss franc industry production is statistically significant and positively 
related with the dependent variable. The Canadian dollar, on the other hand, is statistically significant and 
negatively related with rho in regards to industry production. As for inflation, with the exception of the Brazilian 
real and the Japanese yen, all currency futures are negatively related and statistically significant to rho. Only the 
Japanese yen is positively statistically significant for inflation. Lastly, in regards to the risk free rate and money 
growth, only the Canadian dollar and the Japanese yen are positively statistically significant for the risk free rate 
and only the Swiss franc is negatively statistically significant for money growth. 

5. Conclusion 
This study investigates the time-varying correlation between currency futures prices utilizing the DCC model, 
focusing on the persistency of correlation. The study finds that the Russian ruble and the Swiss franc have the 
weakest persistency while the Australian dollar and the Canadian dollar have the greater persistency. However, 
the relationships do vary somewhat over the sample period. In addition, the study finds that the time-varying 
conditional correlation between currency futures and the U.S. dollar futures is influenced by a country’s 
macroeconomic conditions; specifically, industry production, inflation, the risk free rate and money growth. 
In summary, this paper provides evidence on the persistency between different currency futures (British pound, 
Brazilian real, Australian dollar, Canadian dollar, Japanese yen, Euro currency, Swiss franc, and Russian ruble) 
and USDX futures and how macroeconomic growth variables impact that persistency.  

References 
Amihud, Y., & Mendelson, H. (1986). Asset pricing and the bid-ask spread. Journal of Financial Economics, 17, 

223–247. http://dx.doi.org/10.1016/0304-405X(86)90065-6 

Bates, D. S. (1996). Jumps and stochastic volatility: Exchange rate processes implicit in Deutsche Mark options. 
Review of Financial Studies, 9(1), 69–107. http://dx.doi.org/10.1093/rfs/9.1.69 

Bhar, R., & Malliaris, A. (1998). Volume and volatility in foreign currency futures markets. Review of 
Quantitative Finance and Accounting, 10(3), 285–302. http://dx.doi.org/10.1023/A:1008253718001 

Black, F. (1990). Equilibrium exchange rate hedging. Journal of Finance, 43, 899–908. 
http://dx.doi.org/10.2307/2328798 

Chang, E., & Wong, P. K. (2003). Cross-hedging with currency options and futures. Journal of Financial and 
Quantitative Analysis, 38, 555–574. http://dx.doi.org/10.2307/4126731 

Chol, H., & Subrahmanyam, A. (2006). Using intraday data to test for effects of index futures on the underlying 
stock markets. Journal of Futures Markets, 14(3), 293–322. http://dx.doi.org/10.1002/fut.3990140305 



www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 5; 2014 

24 

Chou, R. Y. (1988). Volatility persistence and stock valuations: Some empirical evidence using GARCH. Journal 
of Applied Econometrics, 3, 279–294. http://dx.doi.org/10.1002/jae.3950030404 

Ederington, L. H. (1979). The hedging performance of the new futures markets. Journal of Finance, 34, 157–170. 
http://dx.doi.org/10.2307/2327150 

Enders, W., & Siklos, P. L. (2001). Cointegration and threshold adjustment. Journal of Business and Economic 
Statistics, 19, 166–176. http://dx.doi.org/10.1198/073500101316970395 

Engle, R. (2002). Dynamic conditional correlation: A simple class of multivariate generalized autoregressive 
conditional heteroskedasticity models. Journal of Business & Economic Statistics, 20(3), 339–350. 
http://dx.doi.org/10.1198/073500102288618487 

Engle, R. F., & Granger, C. W. (1987). Cointegration and error correction: Representation, estimation, and 
testing. Econometrica, 55, 251–276. http://dx.doi.org/10.2307/1913236 

Evans, M. D., & Lyons, R. K. (1999). Order flow and exchange rate dynamics (No. w7317). National Bureau of 
Economic Research.  

Eytan, T. H., Harpaz, G., & Krull, S. (1988). The pricing of dollar index futures contracts. Journal of Futures 
Markets, 8(2), 127–139. http://dx.doi.org/10.1002/fut.3990080202 

Fung, H. G., & Patterson, G. A. (1999). The dynamic relationship of volatility, volume, and market depth in 
currency futures markets. Journal of International Financial Markets, Institutions, and Money, 9(1), 33–59. 
http://dx.doi.org/10.1016/S1042-4431(98)00035-3 

Glen, J., & Jorion, P. (1993). Currency hedging for international portfolios. Journal of Finance, 48, 1865–1886. 
http://dx.doi.org/10.2307/2329070 

Grossman, S. J., & Shiller, R. J. (1981). The determinants of the variability of stock market prices. American 
Economic Review, 71, 222–227. 

Guo, B. (2003). Currency risk hedging with time-varying correlations. Working Paper, University of California 
at Santa Cruz. http://dx.doi.org/10.2139/ssrn.393640 

Han, L. M., Kling, J. L., & Sell, C. W. (1999). Foreign exchange futures volatility: Day-of-the-week, intraday, 
and maturity patterns in the presence of macroeconomic announcements. Journal of Futures Markets, 19(6), 
665–693. http://dx.doi.org/10.1002/(SICI)1096-9934(199909)19:6%3C665::AID-FUT3%3E3.3.CO;2-E 

Harvey, C. R., & Huang, R. D. (1991).Volatility in the foreign currency futures market. Review of Financial 
Studies, 4(3), 543–569. http://dx.doi.org/10.1093/rfs/4.3.543 

Kho, B. C. (1996). Time-varying risk premia, volatility, and technical trading rule profits: Evidence from foreign 
currency futures markets. Journal of Financial Economics, 41(2), 249–290. 
http://dx.doi.org/10.1016/0304-405X(95)00861-8 

Krull, S., & Rai, A. (1992). Optimal weights and international portfolio hedging with US dollar index futures: 
An empirical investigation. Journal of Futures Markets, 12(5), 549–562. 
http://dx.doi.org/10.1002/fut.3990120506 

Levich, R. M. (2012). FX counterparty risk and trading activity in currency forward and futures markets. Review 
of Financial Economics. http://dx.doi.org/10.1016/j.rfe.2012.06.004 

Lien, D., & Yang, L. (2006). Spot-futures spread, time-varying correlation, and hedging with currency futures. 
Journal of Futures Markets, 26(10), 1019–1038. http://dx.doi.org/10.1002/fut.20225 

Lyons, R. K. (2002). The future of the foreign exchange market. Brookings-Wharton Papers on Financial 
Services, (1), 253–292. http://dx.doi.org/10.1353/pfs.2002.0014 

Pan, M. S., Chan, K. C., & Fok, R. C. W. (1997). Do currency futures prices follow random walks? Journal of 
Empirical Finance, 4(1), 1–15. http://dx.doi.org/10.1016/S0927-5398(96)00010-2 

Redfield, C. B. (1986). A theoretical analysis of the volatility premium in the dollar index contract. Journal of 
Futures Markets, 6(4), 619–627. http://dx.doi.org/10.1002/fut.3990060408 

Röthig, A. (2004). Currency futures and currency crises. Darmstadt discussion papers in economics, No. 136. 

Tse, Y. K., & Tsui, A. K. C. (2002). A multivariate generalized autoregressive conditional heteroscedasticity 
model with time-varying correlations. Journal of Business and Economic Statistics, 20, 351–362. 
http://dx.doi.org/10.1198/073500102288618496 



www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 6, No. 5; 2014 

25 

Notes 
Note1. http://www.bis.org/publ/rpfx13fx.pdf 

Note 2. U.S. dollar index futures are listed on the Financial Instruments Exchange (FINEX). 

Note 3. The short-coming of using the U.S. Currency Futures Index is that it is an unequally weighted index, so 
the currency that is weighted more heavily, such as Euro, will inherently move more closely with the index. 

Note 4. In other words, it is a weighted geometric mean of the following: Euro (EUR), 57.6% weight, Japanese 
yen (JPY) 13.6% weight, Pound sterling (GBP) 11.9% weight, Canadian dollar (CAD) 9.1% weight, Swedish 
krona (SEK) 4.2% weight, and Swiss franc (CHF) 3.6% weight. 
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