EXPO Applications Brief #7
Currency Futures Trading Using Moving Regression in EXPO/Econometrics
Many financial mechanisms – such as purchasing power and interest rate parity -- bind currency exchange rates in tight inter-relation. EXPO is an extremely powerful tool for statistical estimation of these relationships. EXPO analytics can be used to identify temporary currency misalignments and suggest trades to profit from a return to 'normal' alignment. 
The attached illustration models the alignment between 2 currency exchange rates and a short term interest rate: Euro Currency Future, British Pound Future, and three month Euro Euribor Future (Euro Inter-bank Offered Rate). To test this relationship, we perform a moving regression in EXPO/Econometrics with the December 2010 Euro Currency Future as the dependent variable, and the futures prices of the other instruments as the independent variables. Since our goal is to evaluate potential trading rules, we must first convert the quoted futures prices to a dollar equivalent basis (details provided in worksheet script). The model can then be used to simulate dollar profits. 
The moving regression updates the model every day, referencing a user-specified number of prior days for the estimation. The model coefficients reflect the weightings for a 'replicating basket' of British Pound and Euribor contracts (i.e. a basket which tracks changes in the value of the Euro Currency future).
In EXPO, we can tie the trade threshold to the standard deviation of our pricing model. For example, suppose the Euro Currency future goes above the model price plus one standard deviation. This suggests we might profit from going short the Euro Currency future and taking the opposite position in the indicated number of British Pound and Euribor contracts. Although fractional contract positions are not possible, in most institutional trading situations the trade should be large enough to reasonably approximate the exact weights. 
EXPO allows us to easily test the performance of trading signals. For each signal generated by the moving regression, EXPO simulates the profits generated by subsequent price movements (in technical terms, the trade signals are tested on 'out of sample' data, avoiding redundancy between the estimates and the test). 
Worksheet Script
W1:    
December 2010 Euro currency futures price
W2:    
December 2010 British Pound currency future
W3:   
December 2010 Euro Euribor interest rate future
W4:    
Calculate the dollar equivalent Euro currency futures price  (contract size * price / 100):    

=125000*W1/100
W5:     
Dollar equivalent British Pound futures price:

=62500*W2/100
W6:      
Dollar equivalent Euribor futures price, using w1 as the exchange rate source:  (price * tick value * 100 * $/Euro Currency exchange rate):

=W3*12.5*100*(W1/100)
W7:    
From the Econometrics menu, select Estimation Techniques/Moving Regression/Run Regression, then use the following inputs: constant term; independent variable are w5 and w6; dependent variable is w4. 
W8:    
In Econometrics/Estimation Techniques/Moving Regression, select Plot Moving Residuals.
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W9:     
From Econometrics/Estimation Techniques/Moving Regression, select Display Moving Confidence Channels. Enter w7 for the moving regression window and 1.5 for the number of standard deviations.  
W10:    
Generate trade signals from the regression. If the actual Euro currency future exceeds the confidence band around the model estimate, take a short position in the Euro Currency Future and an offsetting position in the British Pound and Euribor futures (vice versa for values more than one standard deviation below the predicted value):
=(COL(W9,4)>COL(W9,3))-(COL(W9,4)<COL(W9,2))
W11:     Generate trading profits and losses, unwinding the spread position after 4 days. Subtract $24 per transaction for trade costs:  
=LAG(W10,4)*((LAG(W8,4)-W8)-24) 
W12:      Simulate cumulative profits over the study period:
=PARTSUM(W10)
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