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案例一 
风险指标之 Delta 和 Gamma 



风险指标之 标的价格 

买入平值看涨期权 

豆粕1401合约，当前价格3600 

行权价: K = 3600 

T-t = 115天，σ= 25%，r = 3%  
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S = 3600 

C = 217 

S = 3700 

C = ? 

S = 3500 

C = ? 



风险指标之 Delta 和 Gamma 

期权价格随标的价格变动 

线性变化部分为 Delta  

二阶导数部分为 Gamma 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%)  
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S = 3600 

C = 217 

S = 3700 

C = 277 

S = 3500 

C = 166 

价格 

变化 

期货 

盈亏 

期权 

盈亏 

+100 +100 +60 

0 0 0 

-100 -100 -51 



期权价格变化 

Delta 贡献部分 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%)  
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S = 3600 

C = 217 

Δ= 0.555 

S = 3700 

C = 277 

S = 3500 

C = 166 

价格 

变化 

期权 

盈亏 

Delta 

贡献 

+100 +60 +55.5 

0 0 0 

-100 -51 -55.5 

风险指标之 Delta 



期权价格变化 

Gamma 贡献部分 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%)  
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价格 

变化 

期权 

盈亏 

Delta 

贡献 

Gamma 

贡献 

+100 +60 +55.5 +3.9 

0 0 0 0 

-100 -51 -55.5 +3.9 

S = 3600 

C = 217 

Δ= 0.555 

Γ= 0.000782 

S = 3700 

C = 277 

S = 3500 

C = 166 

风险指标之 Gamma 



期权价格变化 

Delta 和 Gamma 

剩余部分 (Unexplained) 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 
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期权 

盈亏 

Delta 

贡献 

Gamma 

贡献 

剩余 

部分 

+60 +55.5 +3.9 +0.6 

0 0 0 0 

-51 -55.5 +3.9 +0.6 

S = 3600 

C = 217 

Δ= 0.555 

Γ= 0.000782 

S = 3700 

C = 277 

S = 3500 

C = 166 

风险指标之 Unexplained 



 Delta对冲 

交易: 买进1手看涨期权 

对冲: 卖出Δ* 1手期货合约 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +60 -55.5 +4.5 

0 0 0 0 

-100 -51 +55.5 +4.5 

S = 3600 

C = 217 

Δ= 0.555 

S = 3700 

C = 277 

S = 3500 

C = 166 

风险对冲之 Delta对冲 



 Delta对冲 

交易: 卖出1手看涨期权 

对冲: 买进Δ* 1手期货合约 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 -60 +55.5 -4.5 

0 0 0 0 

-100 +51 -55.5 -4.5 

S = 3600 

C = 217 

Δ= 0.555 

S = 3700 

C = 277 

S = 3500 

C = 166 

风险对冲之 Delta对冲 



错位Delta对冲 

交易: 买进1手看涨期权 

对冲: 卖出δ= 0.3 手期货合约 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +60 -30 +30 

0 0 0 0 

-100 -51 +30 -21 

S = 3600 

C = 217 

Δ= 0.555 

S = 3700 

C = 277 

S = 3500 

C = 166 

风险对冲之 错位Delta对冲 



 Gamma对冲 (动态Delta对冲) 

第一步: 按当前Delta 对冲，达到Delta中立 

第二步: Delta发生变化后，调整标的仓位，达到新的Delta中立 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

Delta 

调整 

+100 +60 -55.5 +0.075手 

0 0 0 0 

-100 -51 +55.5 -0.080手 

S = 3600 

C = 217 

Δ= 0.555 

Γ= 0.000782 

S = 3700 

C = 277 

Δ= 0.630 

S = 3500 

C = 166 

Δ= 0.475 

风险对冲之 Gamma对冲 
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S = 3600 

C = 217 

Δ= 0.555 

Γ= 0.000782 

S = 3700 

C = 277 

Δ= 0.630 

S = 3500 

C = 166 

Δ= 0.475 

S = 3800 

C = 343 

Δ= 0.699 

S = 3600 

C = 217 

Δ= 0.555 

S = 3400 

C = 122 

Δ= 0.394 

风险对冲之 动态Delta对冲 
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S = 3600 

C = 217 

Δ= 0.555 

Γ= 0.000782 

S = 3700 

C = 277 

Δ= 0.630 

S = 3500 

C = 166 

Δ= 0.475 

S = 3800 

C = 343 

Δ= 0.699 

S = 3600 

C = 217 

Δ= 0.555 

S = 3400 

C = 122 

Δ= 0.394 

S = 3700 

C = 277 

Δ= 0.630 

S = 3500 

C = 166 

Δ= 0.475 

S = 3300 

C = 87 

Δ= 0.315 

S = 3900 

C = 416 

Δ= 0.761 

风险对冲之 动态Delta对冲 
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案例一 
风险指标之 Theta 



期权价格随着时间的流逝而发生变化 

此风险称为 Theta 

 

 (看涨期权: K = 3600，σ= 25%，r = 3%) 

T = 115天 

  t = 0, 1  

 216.80 – 217.81 = -1.01 
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t = 0 

S = 3600 

C = 217.81 

t = 1 

S = 3600 

C = 216.80  

风险指标之 Theta 



期权价格在以下场景会怎么变动？ 

时间: t + 1 

标的价格: 涨或跌 

 

 (看涨期权: K = 3600，T = 115天，σ= 25%，r = 3%) 
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t = 0 

S = 3600 

C = 217.81 

t = 1 

S = 3700 

C = ? 

t = 1 

S = 3500 

C = ? 

t = 1 

S = 3600 

C = ? 

期权风险之 真实场景假设 



期货盈亏 vs 期权盈亏 

 (看涨期权: K = 3600，T = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期货 

盈亏 

期权 

盈亏 

+100 +100 +58.28 

0 0 -1.01 

-100 -100 -52.47 

t = 0 

S = 3600 

C = 217.81 

t = 1 

S = 3700 

C = 276.09 

t = 1 

S = 3500 

C = 165.34 

t = 1 

S = 3600 

C = 216.80 

期权风险之 盈亏 



期权盈亏 

Delta, Gamma, Theta贡献 

 (看涨期权: K = 3600，T = 115天，σ= 25%，r = 3%) 
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期权 

盈亏 

Delta 

贡献 

Gamma 

贡献 

Theta 

贡献 

+58.28 +55.5 +3.9 -1.01 

-1.01 0 0 -1.01 

-52.47 -55.5 +3.9 -1.01 

t = 0 

S = 3600 

C = 217.81 

Δ = 0.555 

Γ = 0.000782 

t = 1 

S = 3700 

C = 276.09 

t = 1 

S = 3500 

C = 165.34 

t = 1 

S = 3600 

C = 216.80 

期权风险之 盈亏分解 



 Delta对冲 

交易: 买进1手看涨期权 

对冲: 卖出Δ* 1手期货合约 

 (看涨期权: K = 3600，T = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +58.28 -55.5 +2.78 

0 -1.01 0 -1.01 

-100 -52.47 +55.5 +3.03 

t = 0 

S = 3600 

C = 217.81 

Δ = 0.555 

t = 1 

S = 3700 

C = 276.09 

t = 1 

S = 3500 

C = 165.34 

t = 1 

S = 3600 

C = 216.80 

风险对冲之 Delta对冲 



 Delta对冲 

隐含波动率: 25% 

标的波动幅度: 0.5% (实现的年化波动率8%) 

 (看涨期权: K = 3600，T = 115天，σ= 25%，r = 3%) 
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价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+18 +9.09 -9.99 -0.90 

0 -1.01 0 -1.01 

-18 -10.87 +9.99 -0.88 

t = 0 

S = 3600 

C = 217.81 

Δ = 0.555 

t = 1 

S = 3618 

C = 226.90 

t = 1 

S = 3582 

C = 206.94 

t = 1 

S = 3600 

C = 216.80 

风险对冲之 标的波动幅度 
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案例一 
风险指标之 Vega 



期权价格随着隐含波动率发生变化 

此风险称为 Vega 

 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%，r = 3%) 

σ= 25%, 26% 

 225.80 - 217.81 = 7.99 
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σ = 25% 

S = 3600 

C = 217.81 

σ = 26% 

S = 3600 

C = 225.80  

风险指标之 Vega 



期权价格在以下场景会怎么变动？ 

时间: t + 1 

标的价格: 涨或跌 

隐含波动率: -2% 

 

 (看涨期权: K = 3600，T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

C = 217.81 

t = 1, σ = 23% 

S = 3700 

C = ? 

t = 1, σ = 23% 

S = 3500 

C = ? 

t = 1, σ = 23% 

S = 3600 

C = ? 

期权风险之 真实场景假设 



期货盈亏 vs 期权盈亏 

 (看涨期权: K = 3600，T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

C = 217.81 

t = 1, σ = 23% 

S = 3700 

C = 260.52 

t = 1, σ = 23% 

S = 3500 

C = 149.77 

t = 1, σ = 23% 

S = 3600 

C = 200.89 

价格 

变化 

期货 

盈亏 

期权 

盈亏 

+100 +100 +42.71 

0 0 -16.92 

-100 -100 -68.04 

期权风险之 盈亏 
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t = 0, σ = 25% 

S = 3600 

C = 217.81 

Δ = 0.555 

Γ = 0.000782 

Θ = -1.0142 

ν =  7.9856 

t = 1, σ = 23% 

S = 3700 

C = 260.52 

t = 1, σ = 23% 

S = 3500 

C = 149.77 

t = 1, σ = 23% 

S = 3600 

C = 200.89 

期权 

盈亏 

Delta 

贡献 

Gamma 

贡献 

Theta 

贡献 

Vega 

贡献 

剩余 

部分 

+42.71 +55.5 +3.9 -1.01 -15.98 0.30 

-16.92 0 0 -1.01 -15.98 0.07 

-68.04 -55.5 +3.9 -1.01 -15.98 0.55 

期权风险之 盈亏分解 

期权盈亏 

Delta, Gamma, Theta, Vega贡献 

 (看涨期权: K = 3600，T = 115天，r = 3%) 



 Delta对冲 

交易: 买进1手看涨期权 

对冲: 卖出Δ* 1手期货合约 

 (看涨期权: K = 3600，T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

C = 217.81 

Δ = 0.555 

t = 1, σ = 23% 

S = 3700 

C = 260.52 

t = 1, σ = 23% 

S = 3500 

C = 149.77 

t = 1, σ = 23% 

S = 3600 

C = 200.89 

价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +42.71 -55.5 -12.79 

0 -16.92 0 -16.92 

-100 -68.04 +55.5 -12.54 

风险对冲之 Delta对冲 
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案例一 
风险指标之 Rho 



期权风险之利率 

期权价格随着利率的改变而发生变化 

此风险为 Rho 

 

 (看涨期权: K = 3600，T-t = 115天，σ= 25%) 

r = 3.0%, 3.1% 

 218.37 - 217.81 = 0.56 
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r = 3.0% 

S = 3600 

C = 217.81 

r = 3.1% 

S = 3600 

C = 218.37  

风险指标之 Rho 
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案例一 
看涨看跌期权风险指标关系 
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看涨看跌期权平价关系 

两个投资组合 

看涨期权 + 债券 (面值为行权价) 

看跌期权 + 标的 (商品期货合约) 
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看涨看跌期权风险指标关系 

风险指标关系 

不用重复计算两次 

风险 

指标 

买权 

Call 

卖权 

Put 

关系 

Delta Δ_c Δ_p Δ_c = Δ_p + 1 

Gamma Γ_c Γ_p Γ_c = Γ_p 

Theta Θ_c Θ_p Θ_c + rKD = Θ_p 

Vega ν_c ν_p ν_c = ν_p 



 Greeks 

Delta, Gamma, Vega, Theta, and Rho 
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看涨看跌期权风险指标公式 
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案例二 
风险分解和风险对冲 



期权组合 

  买入看涨期权，K = 3600 

  卖出看涨期权，K = 3800 

  (T = 115天，σ= 25%，r = 3%) 

  组合价格 

 83.67 = 217.81 – 134.14 
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t = 0, σ = 25% 

S = 3600 

Z = 83.67 

t = 1, σ = 23% 

S = 3700 

Z = ? 

t = 1, σ = 23% 

S = 3500 

Z = ? 

t = 1, σ = 23% 

S = 3600 

Z = ? 

期权组合之 牛市看涨差价组合 



期货盈亏 vs 组合盈亏 

组合盈亏为其成分盈亏的和 

  (T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

Z = 83.67 

t = 1, σ = 23% 

S = 3700 

Z = 99.82 

t = 1, σ = 23% 

S = 3500 

Z = 66.84 

t = 1, σ = 23% 

S = 3600 

Z = 83.20 

价格 

变化 

期货 

盈亏 

期权1 

价格 

期权2 

价格 

组合 

价格 

组合 

盈亏 

+100 +100 260.52 160.70 99.82 +16.15 

0 0 200.89 117.69 83.20 -0.47 

-100 -100 149.77 82.93 66.84 -16.83 

期权组合风险之 盈亏 



组合盈亏 

成分风险指标之和 

Delta, Gamma, Theta, Vega 

  (T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

Z = 83.67 

Δ = 0.1525 

Γ = 0.0000164 

Θ = -0.0565 

ν =  0.1678 

t = 1, σ = 23% 

S = 3700 

Z = 99.82 

t = 1, σ = 23% 

S = 3500 

Z = 66.84 

t = 1, σ = 23% 

S = 3600 

Z = 83.20 

组合 

盈亏 

Delta 

贡献 

Gamma 

贡献 

Theta 

贡献 

Vega 

贡献 

剩余 

部分 

+16.15 +15.25 +0.082 -0.0565 -0.3356 +1.21 

-0.47 0 0 -0.0565 -0.3356 -0.08 

-16.83 -15.25 +0.082 -0.0565 -0.3356 -1.27 

期权组合风险之 盈亏分解 



期权组合之Delta对冲 

交易: 买进期权组合 

对冲: 卖出Δ* 1手期货合约 

  (T = 115天，r = 3%) 
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t = 0, σ = 25% 

S = 3600 

Z = 83.67 

Δ = 0.1525 

t = 1, σ = 23% 

S = 3700 

Z = 99.82 

t = 1, σ = 23% 

S = 3500 

Z = 66.84 

t = 1, σ = 23% 

S = 3600 

Z = 83.20 

价格 

变化 

组合 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +16.15 -15.25 +0.90 

0 -0.47 0 -0.47 

-100 -16.83 +15.25 -1.58 

风险对冲之 Delta对冲 
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t = 0, σ = 25% 

S = 3600 

Z = 83.67 

Δ = 0.1525 

Γ = 0.0000164 

Θ = -0.0565 

ν =  0.1678 

t = 1, σ = 23% 

S = 3700 

Z = 99.82 

t = 1, σ = 23% 

S = 3500 

Z = 66.84 

t = 1, σ = 23% 

S = 3600 

Z = 83.20 

价格 

变化 

组合 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +16.15 -15.25 +0.90 

0 -0.47 0 -0.47 

-100 -16.83 +15.25 -1.58 

价格 

变化 

期权 

盈亏 

对冲 

盈亏 

总盈亏 

(PnL) 

+100 +42.71 -55.5 -12.79 

0 -16.92 0 -16.92 

-100 -68.04 +55.5 -12.54 

t = 0, σ = 25% 

S = 3600 

C = 217.81 

Δ = 0.555 

Γ = 0.000782 

Θ = -1.0142 

ν =  7.9856 

t = 1, σ = 23% 

S = 3700 

C = 260.52 

t = 1, σ = 23% 

S = 3500 

C = 149.77 

t = 1, σ = 23% 

S = 3600 

C = 200.89 

风险对冲之 Vega, Gamma, Theta 对冲 

平值期权 

期权组合 
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