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实物期权与企业投资决策

第九讲 连续时间模型

Model of the behavior of stock prices

 Wiener processes



2

 For a standard wiener process z,
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 The process for stock prices
 Usually we assume the process of stock prices as 

geometric Brownian motion:

 The limit of binomial tree process is Geometric 
Brownian motion as           . t 0 
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 Itos lemma

 Example

 Lognormal property of stock prices

 If a stock price, S, follows Geometric Brownian motion, 
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 Derivation of the Black-Scholes model
 Assumptions:

 The stock price follows the process with   and   constant.

 The short selling of securities is permitted.

 There are no transactions costs or taxes. All securities are perfectly divisible.

 There are no dividends during the life of the derivative.

 There are no risk-less arbitrage opportunities.

 Security trading is continuous.

 The risk-free rate of interest, r, is constant and the same for all maturities.

 Method 1: risk-free portfolio method.

 Method 2: martingale approach.

 Martingale
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 Option on a stock paying a continuous 
dividend yield
 Assume the dividend yield is q, the payment of a 

continuous dividend yield causes the growth rate 
in the stock price to be less than it would 
otherwise be by an amount q.

 The probabilities distribution for the stock price at 
time T in each of the following two cases are 
equivalent:
 The stock starts at price    and pays a continuous 

dividend yield at rate q.

 The stock starts at price         and pays no dividend yield.
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 Option pricing formula

 The risk-neutral process for the stock price is 

 Futures options
 The expected gain to the holder of a futures 

contract in a risk-neutral world is zero.

 Option pricing formula
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实物期权分析中项目净现值波动率的估计

 估计影响项目净现值的各个因素(如：销售额、
价格、成本等)的波动率。一般有两种方法：

 根据各因素的历史数据，采用计量模型估计其历史
波动率。该方法的前提是：未来的波动率等于其历
史波动率。

 在多数情况下，我们没有足够的历史数据。并且，
未来的波动率很可能与过去相比有较大的偏差。此
时，我们只好依赖管理者给出某一影响因素(如：价
格等)的波动范围，然后根据这一波动范围估计其波
动率。

根据管理者的估计范围计算波动率

 假设某一风险因素(如：价格)遵从于几何布朗运动。
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