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Abstract ; Considering stochastic exchange rate, a three-factor futures price model was developed with underlying asset, con-

yield and exchange rate. These factors follow jump-diffusion processes. The corresponding partial differential equa-
tion (PDE) of the futures price was derived, and its analytical solution was presented. A weight least squares approach was
applied to obtain the parameters of the analytical solution. A fuel futures case in Shanghai exchange market was selected to il-

lustrate the above model and method. The comparison between real-time price and forcasting results show that the thre2-factor

futures price model is accurate, and the maximum relative error is 3.772%.
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Fig.1 Futures contract with different maturities
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Table 1 Forecasting futures prices (from April 2nd to 10 th) of different maturities (from May to December)

and their relative errors

I B F/(T-17")

HIxTRE /%

a4 2H 3fg 4H 5H 6 H 9H 10 H

2H 3H 4H SH 6 H 9H 10H

3396.3341 3402.9180 3409.5049 3416.0970 3422.6964 3429.1130 3435.7313
3399.3207 3405.9100 3412.5022 3419.0995 3425.7040 3432.1221 3438.7442
3402.2152 3408.8101 3415.4079 3422.0109 3428.6210 3435.0446 3441.6722
3405.2088 3411.8096 3418.4132 3425.0220 3431.6378 3438.0671 3444.7006
3408.2052 3414.8117 3421.4211 3428.0357 3434.6574 3441.0923 3447.7317
34111074 3417.7196 3424.3346 3430.9549 3437.5822 3444.0226 3450.6676
3414.1091 3420.7271 3427.3479 3433.9740 3440.6072 3447.0532 3453.7040
3417.0165 3423.6401 3430.2666 3436.8983 3443.5371 3449.9886 3456.6451
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9A
10 A
1A
12 A

—-0.6054 1.4987
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0.6165 3.1347
0.7641 3.2255
0.4088 2.7596
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