Contents

Tables and Figures
Preface

1. Real Options: An Overview

Lenos Trigeorgis

PART I: REAL OPTIONS AND ALTERNATIVE
VALUATION PARADIGMS

2. Methods for Evaluating Capital Investment Decisions under
Uncertainty

Elizabeth Olmsted Teisberg

3. Merging Finance Theory and Decision Analysis

FEero Kasanen and Lenos Trigeorgis

4. The Strategic Capital Budgeting Process:
A Review of Theories and Practice

Van Son Lai and Lenos Trigeorgis

1X
xiii

31

47

69

PART II: GENERAL EXCHANGE OR SWITCHING OPTIONS

AND OPTION INTERDEPENDENCIES

5. The Value of Flexibility: A General Model of Real Options
Nalin Kulatilaka

89



vi Contents

6. The Valuation of American Exchange Options
with Application to Real Options

Peter Carr

7. Operating Flexibilities in Capital Budgeting:
Substitutability and Complementarity in Real Options

Nalin Kulatilaka

PART III: STRATEGY, INFRASTRUCTURE,
AND FOREIGN INVESTMENT OPTIONS

8. The Value of Options in Strategic Acquisitions
Kenneth W. Smith and Alezander J. Triantis

9. Corporate Governance, Long-term Investment Orientation,
and Real Options in Japan

Takato Hiraki

10. Volatile Exchange Rates and the Multinational Firm:
Entry, Exit, and Capacity Options
Gregory K. Bell

PART IV: MEAN REVERSION/ALTERNATIVE
FORMULATIONS IN NATURAL RESOURCES,
SHIPPING, AND START-UP VENTURES

11. The Effects of Reversion on Commodity Projects of Different
Length

David G. Laughton and Henry D. Jacoby

12. Contingent Claims Evaluation of Mean-Reverting Cash Flows
in Shipping
Petter Bjerksund and Steinar Ekern

109

121

135

151

163

185

207



Contents vii

13. Valuing Start-up Venture Growth Options 221
Ram Willner

PART V: OTHER APPLICATIONS: POLLUTION
COMPLIANCE, LAND DEVELOPMENT, FLEXIBLE
MANUFACTURING, AND FINANCIAL DEFAULT

14. Investment in Pollution Compliance Options: 243
The Case of Georgia Power

Michael E. Edleson and Forest L. Reinhardt

15. Optimal Land Development 265
Laura Quigg

16. Multiproduct Manufacturing with Stochastic Input Prices and 281
Output Yield Uncertainty

Bardia Kamrad and Ricardo Ernst

17. Default Risk in the Contingent Claims Model of Debt 303
Anne Fremault Vila and Martha A. Schary

Bibliography 323
Author Index 347
Subject Index 351

About the Editor and Contributors 357



Tables and Figures

TABLES

1.1 Common Real Options 3

3.1 Numerical Results of Comparative Option Valuations 63
Using Various Market Utility Functions

3.2 Option Valuation Sensitivity Analysis Using the CPRA 64
Market Utility Function

4.1 A “Normative” Capital Budgeting System 76

49 Summary of Applicability of DCF Techniques in Strategic 81
Analysis

7.1 Description of Operating Modes, Profit Flows, and Switching 126
Costs

7.2 Summary of Base Case Parameters 127

7.3 Base Case Project Values with Various Combinations of Options 128

7 4 Tncremental Value of the Waiting-to-Invest Option, Alone and 129
in the Presence of Other Options

75 Incremental Value of the Shutdown Option, Alone and 129
in the Presence of Other Options

7.6 Incremental Value of the Growth Option, Alone and 130

7.7

in the Presence of Other Options
Impact of Additional Options on the Threshold Value 131



8.1
8.2

A8.3
9.1
9.2
9.3

11.2
13.1
13.2
14.1
14.2
14.3
14.4

14.5
14.6

16.1

Tables and Figures

Examples of Options Embedded in Strategic Acquisitions

Growth Option Valuation If ABC Proceeds to Expand Alone
or If It First Acquires Tech

Projected Cash Flows and Present Values
Operating Options Valued by Japanese Firms
Financial Arrangements Viewed as Options
Infrastructure Investments and Qther Arrangements

Bias in the Now-or-Never Valuation for the Set of Projects
in Example 1

Bias in the Now-or-Never Valuation for the Set of Projects
in Example 2

Examples of Start-up Venture Option Value for Varying
Expected Cash-Flow Value

Impact of a 10 Percent Change in Each Parameter on Start-up
Option Value vis-a-vis Case 2

Alternative Compliance Strategies and Corresponding
Allowance Positions in Each Phase

Costs of Compliance for the Three Basic Alternative Strategies
for the Bowen Plant

Binomial Present-Value Trees for Two Alternatives—
Do Nothing and Install Scrubbers

Sensitivity Analysis of Option Value and Project NPV for
the First Two Alternatives at Initial Allowance Prices
Ranging from $100 to $600

Option Valuation Binomial Tree with Exercise Schedule

Sensitivity Analysis of Option Value and Project NPV
for All Three Basic Alternatives at Initial Allowance Prices
Ranging from $100 to $600

Impact of Yield Variability on the Optimal Value of
a Production System

137
140

142
155
156
157
192

197

234

235

246

248

253

255

257
259

298



Tables and Figures

FIGURES

8.1
10.1

10.2

10.3

10.4

10.5

1.3
114

11.5

11.6

13.1
13.2

13.3

13.4

Value of Real Estate

Hysteresis as a Function of Capacity in a Certain Exchange
Rate Regime

Hysteresis as a Function of Capacity in Certain and Volatile
Exchange Rate Regimes

Difference in Hysteresis between Volatile and Certain Exchange
Rate Regimes—Fixed-Scale Project

Difference in Hysteresis between Volatile and Certain Exchange
Rate Regimes— Variable-Scale Project

Difference in Hysteresis between Volatile and Certain Exchange
Rate Regimes under Constant Scale—Variable-Scale Project

Current OQutput Price Distributions

Reversion in Future Output Price Distributions if the Realized
Price in Year 5 Is $26.66

Now-or-Never Project Value versus Starting Price

Timing Option on a Five-Year Commodity-Production Lease—
Critical Starting Price versus Starting Time

Timing Option on a Five-Year Commodity-Production Lease—
Option Value versus Maturity Time for Example 1

Timing Option on a Five-Year Commodity-Production Lease—
Option Value versus Maturity Time for Example 2

Typical New Product Investment Time Line

Assumed Growth in the Present Value of Economic Scale
Manufacturing Facility (ESMF) Cash Flows

A Typical Path of the Present Value of ESMF Cash Flows
with Net Positive Jumps

Positive Option Payout versus Zero Expected
Net Cash-Flow Value

xi

147
168

176

177

178

179

189
190

194
195

196

199

224

228

229

233



xil
13.5

14.1
14.2

14.3

16.1
16.2
16.3

16.4
17.1
17.2
17.3
17.4
17.5
17.6
17.7

Tables and Figures

Investment Decision Stages (Compound Option Valuation)
in Start-up Project Financing

Net Present Value (NPV) of Compliance Costs

NPV of the Project as a Function of the Initial (1995)
Allowance Price for the First Two Alternatives—
Do Nothing (A1) and Install Scrubbers (A2)

NPV of the Project as a Function of the Initial (1995)
Allowance Price for All Three Basic Alternatives

Multinomial Price Lattice with Three Sources of Uncertainty
Inventory State Progression

Optimal Production and Inventory Control for the Numerical
Example

Project Value versus Output Yield Variability

The Equityholders’ Bankruptcy Decision

The Debtholders’ Bankruptcy Decision

The Bankruptcy Outcome

Value of the Firm with Continued Operations

Value of Debt in the Original Contingent Claims Model
Value of Debt under Continued Operations

The Bankruptcy Decision by Debtholders

236

249

256

258

290
293
297

299
308

-310

312
314
315
316
317



