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Module 5.6

Valuation GBM-Based 
Implied Option Parameters
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Overview
n Introduce method to solve for implied 
parameters within the GBMOVM
n Illustrate R code snipets
nExplore equity as a call option
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Central Finance Concepts
nSetting bounds
nComputing option implied parameters 
often requires the minimum and maximum 
bounds for the parameters

n User-defined (*)
n Hard coded

nTolerance level (hard coded)
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Quantitative Finance Materials
n Implied volatility
n Implied stock price

n Equity as call option on firm
n Underlying is firm value
n Volatility is firm volatility

nOther implied parameters: Strike price, 
interest rate, dividend yield and time to 
maturity
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Implied Parameters (GBMOVM)
nSolve for embedded parameters
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Implied Volatility of Model (IVM)
nGiven option market prices, solve for 
model implied volatility
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IVM Approximations
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IVM Approx. Inaccurate
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Implied Parameters
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Simple Example
nS=$100; X=$100; r=5%; T=1; σ=30%
nC=14.23125; LB=0; UB=1,000
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Implied Stock Price
nGiven option market prices, solve for 
model implied stock price
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Equity as Call on Firm Value
nFV – firm value 
nT – duration of the firm debt is the time 
to maturity
nDPV – debt par value equivalent to the 
strike price
nσ – volatility of firm assets
nSolve for firm value (FV) 
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Implied Firm Value
nGBMOVM approach to equity value

nWhere
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Simple Example
nEV=$100; X=$137; r=5%; T=5; �=27.125%
nLB=0; UB=1,000; FV = ?
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Firm Value and Volatility
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Implied Strike Price
nGiven option market prices, solve for 
model implied strike price
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Implied Interest Rate
nGiven option market prices, solve for 
model implied interest rate
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Implied Dividend Yield
nGiven option market prices, solve for 
model implied dividend yield
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Implied Time to Maturity
nGiven option market prices, solve for 
model implied time to maturity
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Puts and Time to Maturity
nLower Bound: max[0,PV(X) – S]

n Longer time to maturity, lower bound 
declines

n Because European-style, at some point more 
time is less valuable (two solutions)
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Constrain Boundaries
nLower the upper bound
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Summary
n Introduced method to solve for implied 
parameters within the GBMOVM
n Illustrated R code snipets
nExplored equity as a call option

n Compute implied firm value
n Explored relation between firm value and 

volatility when equity value is fixed
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