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Fig. 2 Comparison of return distribution of optimal portfolios with currency options or forward contracts

(type 1 for the left and type 2 for the right)
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Table 1 Comparison of CVaR values of optimal portfolios with different hedging instruments

( ) ( )

1 2 1 2
0% 0.072 7 0.063 8 0.033 2 0.017 8 0.0100
1% 0.083 4 0.074 6 0.0353 0.019 3 0.0100
2% 0.1059 0.080 3 0.0399 0.020 5 0.0100
3% 0.129 6 0.084 6 0.045 7 0.021 2 0.0100

4.2.2
1 2007 10 ( .
2009 12 . e I

L Unhedged
2.0 | —gp=forward-1
1.8f | =w=forward-2

3 E16H —o—optimal-1

—&—optimal-2

0.
Oct07 Jan08 Apr08 Jul08 Oct08 Jan09 Apr09 Jul09 Oct09 Jan10

3
Fig. 3 Expost realized returns of optimal portfolios with forward

2 contracts and foreign currency options
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. . UP_Ratio®) 5.97 57.61%
43.86% ; UP_Ratio 2.17
4.87 1.92
2
Table 2 Statistical measures of realized returns with different hedging tactics
-0.0238 -0.0195 -0.0122 0.026 4 -0.020 1 -0.009 3 -0.0217 -0.0055
0.073 2 0.078 2 0.068 7 0.188 3 0.074 3 0.1182 0.074 0 0.106 1
- 0.054 5 0.168 6 0.266 3 0.049 1 0.1227 0.028 6 0.1722
1 - - - 1.331 1 0.770 6 0.788 0 0.607 1 0.898 8
UP_ratio 0.730 6 1.5850 1.1154 1.236 7 1.004 4 1.220 9
-0.023 8 -0.0195 -0.009 2 0.028 2 -0.0177 -0.004 5 -0.0182 -0.004 4
0.073 2 0.078 2 0.0644 5 0.1597 0.0815 0.109 1 0.078 1 0.104 3
- 0.054 5 0.226 0 0.3256 0.074 4 0.177 2 0.0713 0.186 1
2 - - - 1.670 5 1.090 2 1.202 3 0.769 2 1.296 1
UP_ratio 0.950 2 1.828 7 1.150 0 1.261 9 1.009 1 1.267 3
( unhedged) ( forward)
( protective put) (1T™M)
(0TM™M) ( bear spread) ( optimal) .
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7.71.3.92.4.37
38.20%.42.43%
22.09%.3.62%.

4.4

59.31%-
34.26%-

3
Table 3 Statistical measures of realized returns with comprehensive risk management with alternative hedging strategies
1 2
-0.0238 - - - - -
A -0.0195 .054 5 0.574 7 0.356 8 0.607 4
A-v -0.0108 L1747 0.590 2 0.4919 0.425 6
-0.002 6 L1439 0.567 8 0.258 0 -0.098 1
A-v 0. 000 7 . 186 8 0.616 7 0.578 5 -0.2399
A-T 0.001 3 .240 3 0.671 6 0.516 1 -0.279 3
A-0 0.001 9 L2477 0.671 7 0.494 1 -0.458 0
A-v 0.005 4 .297 6 0.925 1 0.776 7 -0.5833
A-T 0.005 1 L3321 0.753 1 0.630 1 -0.3286
A-0 0.008 3 .3528 0.7223 0.5120 -0.5105
0.002 5 .252 4 0.965 4 0.567 8 -0.3939
4
I'v o
4
Table 4 Statistical measures of realized returns with post-optimality adjustment by alternative risk bounds
1 2 3 4 5
0.008 8 0.030 4 0.044 3 0.0713 0.066 3 0.075 8
0.088 1 0.1351 0.178 3 0.252 8 0.193 4 0.248 3
" 0.369 8 0.401 2 0.3821 0.376 2 0.466 0 0.401 2
UP_ratio 1.094 0 1.762 8 1.9920 2.926 8 2.5847 2.929 8
0.011 3 0.010 2 0.0156 0.024 3 0.029 1 0.027 3
0.120 2 0.1059 0.1392 0.153 6 0.166 5 0.127 9
’ 0.292 1 0.321 4 0.283 0 0.313 2 0.317 9 0.399 1
UP_ratio 1.237 4 1.418 8 1.289 8 1.474 8 1.522 4 2.507 5
0.012°5 0.015 8 0.016 3 0.0333 0.0511 0.066 6
0.096 0 0.109 6 0.108 7 0.116 6 0.184 7 0.202 1
© 0.378 0 0.3615 0.369 0 0.490 2 0.405 4 0.447 0
UP_ratio 1.236 2 1.3535 1.408 2 2.464 9 2.7329 3.2613
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The hedging value and strategy of RMB foreign currency options: Based on
the perspective of stochastic programming

YIN Li-bo HAN Liyan
School of Economics and Management Beihang University Beijing 100191 China

Abstract: This paper proposes a multi-stage stochastic programming model for optimal currency risk hedging
strategy in FX options with comprehensive risk management. In our analysis the comprehensive risk manage—
ment can be achieved by overall control on all Greek letters and can be adjusted by post-optimality analysis to
suit the needs of the market change based on fine-designed scenario trees. We also address the debate about
the comparative effectiveness between forwards and options. Extensive empirical analyses show that the judi-
cious selection of option trading strategies with suitable payoff patterns can obtain higher portfolio returns than
that of forwards. We also show that our approach with comprehensive risk management could improve hedge
performances considerably compared to traditional hedging strategies while achieving efficient risk control and
adjustment.

Key words: RMB foreign currency options; hedging value; hedging strategies; stochastic programming; com—

prehensive risk management; overall risk control; post-optimality adjustment



