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Abandonment option, 587, 589, 590
industries using, 593
manufacturing example, 602–603
Super Lattice Solver exercises,

647–654, 663–666
Actionable intelligence, 35, 583
Actual cash flow, 22–24
Additive seasonality, 437–439
Adjusted R-squared statistic, 416, 448,

451, 454, 460
Advanced Exotic Financial Options

Valuator, 614
Airline industry, real options analysis,

591
Akaike Information Criterion (AIC),

394, 397, 461
Alpha:

distribution, 129–130, 135
test level, 201
time-series forecasts, 430–433

American options, 589
abandonment option exercises,

647–654, 663–666
call option exercise, 644–647
contraction option exercises,

655–659, 663–666
ESO valuation methodology, 731,

758, 760
expansion option exercises, 659–666
in real estate industry real options

case study, 676–691
Analysis of variance (ANOVA),

382–383, 385, 449
Analyst’s sins, 866–868
Analytical tools module, in Risk

Simulator, 97

Anderson–Darling distribution test,
196, 213

Annualized returns and risk, computing
for optimization, 562–565

Annualized volatility, 47–48, 403,
562–565, 617, 662–663, 808

Applied business risk modeling and
analysis, 14

ARIMA (autoregressive integrated
moving average), 372, 392–397,
398, 414–415, 496–497. See also
Auto-ARIMA; Box–Jenkins
ARIMA

Asian options, 589–590
Asset classes:

Basel II case study, 817–818
optimization under uncertainty,

514–515, 517, 519, 530–531,
554–557, 566–568

Assumptions:
in Monte Carlo simulation, 100–103,

870–871, 877
in optimization model, 506,

531–534
in Risk Simulator, 100–103

AT&T, 591
At-the-money options, 357, 619, 735,

738
Auto-ARIMA, 373, 397–398

forecasting exercise, 415
Autocorrelation, in forecasting, 462,

477–479
detecting and fixing, 496–497

Auto econometrics, 373, 415–416
Automobile industry, real options

analysis, 590
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964 INDEX

Automotive aftermarket (AAM)
manufacturing and sales, real
options case study, 709–719

Autoregression, 404–405
warning signs, 883

Autoregressive integrated moving
average (ARIMA), 372,
392–397, 398, 414–415,
496–497

Average annual pharmaceutical price
increases (APPIs), 300, 311, 871

Backcasting, 375, 378, 424, 868, 877,
893

Bad-fitting model, in forecasting, 461
Bang for the buck concept (returns-to-

risk ratio), 15–18, 19, 36, 517,
519–520, 523

Banks. See Credit risk
Barings Bank, 34
Barrels of oil per day (BOPD), 310–311
Barrier option, 589

venture capital example, 603–605
Base case net present value analysis, in

Integrated Risk Management
framework, 24, 26

Basel II Accord credit risk and market
risk, real options case study,
795–841

economic capital and VaR, 806–808
efficient portfolio allocation

illustration, 815
Monte Carlo simulation

illustration, 808, 810–815, 816
portfolio optimization illustration,

817–819
structural VaR model illustration,

808, 809
loss given default (LGD) and expected

losses, 796, 804–806, 807
market risk analysis:

interest rate risk illustration,
819–821

risk hedging—Delta-Gamma
hedging illustration, 821–822

risk hedging—Delta hedging
illustration, 822–823

risk hedging—fixed vs. floating
rates illustration, 823–824

risk hedging—foreign exchange
cash flow model illustration,
824–827

risk hedging—hedging foreign
exchange exposure illustration,
827–828, 829

stochastic forecasting of interest
rates and stock prices, 839–840

volatility/implied volatility
illustration, 828, 830

volatility/volatility computations
illustration, 830–832

yield curve—CIR model
illustration, 832–833

yield curve—curve interpolation
BIM model illustration,
833–834, 835

yield curve—curve spline
interpolation and extrapolation
illustration, 834, 836–837

yield curve—forward rates from
spot rates illustration, 837

yield curve—Vasicek model
illustration, 838–839

probability of default, 796–797
empirical models, 797, 801–804
structural models, 797–801

stochastic forecasting process,
840–841

Basic auto econometrics, 373
Basic econometrics, 373, 399–401

forecasting exercise, 415–416
Bear markets, 325–326
Benyouvsky, Mark A., 841
Bermudan options, 589

abandonment options exercises,
647–654, 663–666

call option exercise, 644–647
contraction option exercises,

655–659, 663–666
expansion options exercises, 659–666
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Bernoulli distribution, 122–123, 130,
810

Best-case returns, 36
Best-case scenario, 19, 163–164,

768–769, 775, 868, 871
Best practices, 896–898
Beta:

distribution, 129–130, 264–269
measurement of risk, 43, 48–49, 50
time-series forecasts, 378–380

BIM. See Bliss interpolation model
Binomial distribution, 123–124

exercises, 251–254, 263–266
Binomial lattices:

employee stock options, valuing
under FAS 123R, real options
analysis case study

customized, 735–737
ESO Valuation Toolkit Software,

735–738
inputs, 734–735
as preferred methodology,

730–734, 758, 759–760
technical justifications, 738–741

in real estate industry real options
case study, 676–691

Biotech deal structuring. See
Pharmaceutical and biotech
industry

Bittlingmeier, David M., 676, 780
Bivariate linear regression, 443,

445–446
Black, Fischer, 758
Blackout periods, employee stock

options real options analysis case
study, 748–750, 751

Black–Scholes–Merton formula,
732–733, 737

Black–Scholes option pricing model,
187

ESO valuation methodology,
731–734, 758

Blair, Larry, 676, 709
Bliss interpolation model (BIM),

833–834, 835

Bloomberg Wealth Manager, 608
Boeing Company, 591

Global Earth Observation System of
Systems, real options analysis
case study, 719–729

Bootstrap simulation, 196–200
exercises, 270–274

Bottom-line forecasts, 875
Bottom-line profits, 15, 20
Box–Jenkins ARIMA, 96, 372, 375,

392–395, 397, 560
Breakeven point, 650, 662, 668
Breit–Wigner distribution, 130–131
Breusch–Godfrey test, 496
Brownian motion random walk process,

387–389
forecasting exercise, 423

Bubble diagram, 334
Business cases, 285, 675–676

Basel II credit risk and market risk,
795–841

financial planning with simulation,
318–327

hospital risk management, 328–348
IT information security intrusion risk

management, 841–861
manufacturing and sales in

automotive aftermarket,
709–719

oil and gas exploration and
production, 306–318

oil and gas royalty lease negotiation,
760–780

pharmaceutical and biotech deal
structuring, 286–306

real options and enterprise security
risk, 780–795

real options and KVA in military
strategy, 698–709

risk and optimal timing in real estate
development, 676–691

risk-based executive compensation
valuation, 348–356

risk-based schedule planning with
simulation, 357–367
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966 INDEX

Business cases (Continued )
stochastic optimization in credit risk

of corporate restructuring,
692–698

strategic analysis of Global Earth
Observation System of Systems,
719–729

valuing employee stock options,
729–760

Business conditions, 22, 505, 584, 731,
873–874, 880

Business cycle, 462, 466, 477
Business risk, types of, 12
BusinessWeek, 608

Call options. See also Option to wait
ESO valuation methodology, 750,

752
Super Lattice Solver exercise,

644–647
Capital. See also Capital asset pricing

model; Risk-adjusted return on
capital; Weighted average cost of
capital

allocation, 519, 567
investment, 890, 903
reserves, 51

Capital asset pricing model (CAPM),
36, 43, 48

Carrying costs, 85, 717
Case studies. See Business cases
Cash flow, 22–24, 286–288, 680, 693,

697–698, 768. See also
Discounted cash-flow (DCF)
model; Future cash flows

free cash flows, 22, 28, 287, 655,
660, 697–698

licensing/royalty, 292–293, 297, 301
negative, 43, 46, 764
oil and gas exploration business case

model, 308–309
static, 22

Cash-flow present value, 294, 296–298,
303–306

Cauchy distribution, 130–131
Causality loop, in forecasting, 461–462

Center of Economics of Innovation and
Technological Change, 608

Central Limit Theorem, 199, 266
Certainty level, 109, 296, 303, 364, 367
Certified Risk Management (CRM)

certification, 12, 588, 896
CFO Europe, 608
Change management. See Corporate

culture, change strategies
Chi-square (CS) test, 214–215
Chi-Square Critical Values table,

926–927
Chi-square distribution, 131–132, 196
Chooser option, 589, 591
CIR model. See Cox–Ingersoll–Ross

(CIR) model
Closed-form partial differential

equations, 898–903
Cobleigh, Ken, 676
Coefficient of determination, 384, 395,

448–457, 464–466, 469, 474,
486

Coefficient of variation (CV), 43, 49,
51, 136, 293, 294

Coincidences, 880
Comarketing/copromotion, in strategic

alliances, 287
Commercial off-the-shelf (COTS)

technology, 702
Comparables/comparability, 44, 48–49,

463
Compensation. See Executive

compensation (risk-based)
business case

Completion costs, oil and gas
exploration business case, 312

Compound expansion options:
industries using, 592
Internet start-up example, 606–607
operating system example, 594–596

Compound options. See Compound
expansion options; Sequential
compound options

Compton, Dan, 719
Compulsory purchase order (CPO),

677, 679
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Index 967

Computer industry, real options
analysis, 590–591

Confidence interval (CI), 489–490
distinguished from error and

precision, 116–118
exercises, 263–264
in Risk Simulator, 108–111

Consensus-building forecast, 371
Constraints, in optimization model,

501–502, 505–506
continuous optimization, 520
discrete integer optimization, 525
optimal pricing with elasticity

example, 542–544
optimization exercise, 566–571
Risk Optimizer Module, 552–560
stochastic optimization, 531–534

Continuous distributions:
beta, 129–130
Cauchy/Lorentzian/Breit–Wigner,

130–131
chi-square, 131–132
exponential, 132
extreme value/Gumbel, 132–133
F or Fisher–Snedecor, 133–134
gamma (Erlang), 134–135
logistic, 135–136
lognormal, 136–137
normal, 137–138
Pareto, 138
Student’s t, 138–139
triangular, 139–140
uniform, 140–141
Weibull (Rayleigh), 141–142

Continuous optimization model,
517–523

exercise, 566–571
Contraction option, 589

industries using, 593
Super Lattice Solver exercises,

655–659, 663–666
Controlled variables, in forecasting, 460
Convergence analysis, Super Lattice

Solver and, 640
Corporate culture, change strategies,

889–898

Corporate restructuring, case study
illustration of real option
analysis of credit risk and,
692–698

Correlations, 114–115, 327. See also
Autocorrelation

basics of, 112–113
effects:

correlation effects model exercise,
167–177

in Monte Carlo simulation,
114–115

input assumptions in Risk Simulator,
102

Risk Simulator applications, 113–114
warning signs, 883

Cost of capital. See Weighted average
cost of capital

Cost of waiting, 647, 650, 660–662,
667–668, 670

Covariance, 44, 49–51, 483, 808–809
Cox–Ingersoll–Ross (CIR) model,

832–833
Credit risk:

Basel II Accord case, 795–841
corporate restructuring case study,

692–698
Credit scoring models, 797
Critical success drivers, 27, 870
Cross correlations, 327
Cross-serial correlations, 327
Cryptologic Carry-On Program

(CCOP). See Military strategy,
real options analysis and KVA
case study

Cubic spline interpolation and
extrapolation, 411–413

forecasting exercise, 416–417
Cumulative distribution function

(CDF), 122, 204–208
exercises, 244–263

Curve interpolation BIM model case
study, 833–834, 835

Curve spline interpolation and
extrapolation illustration, 834,
836–837
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968 INDEX

Custom distribution, 242–243, 373
forecasting exercise, 417–418

Customized complex mixed sequential
compound options (mixed gate
strategies), 670–672

Cyclicality, in forecasting, 462, 883

Data:
collection errors, in forecasting, 462
data diagnostics, 279–280
data fitting exercises, 233–243
extraction, 203–204
in model building, 62–64

Data mining, avoiding trap of, 875,
882–883

Deal structuring, pharmaceutical and
biotech, 286–306

Deal valuation:
higher-value, higher-risk (HVHR),

300–303
higher-value, lower-risk (HVLR),

294–300
historical, 289
Monte Carlo assumptions, 292–294
pharmaceutical and biotech case

study, 289
Decision variables, in optimization

model, 501–502, 505–506, 515
continuous optimization, 517–523
discrete integer optimization,

523–526
optimal pricing with elasticity

example, 542–544
optimization exercise, 566–571
Risk Optimizer Module, 552–560
stochastic optimization, 531–534

Decline rate, oil and gas exploration
business case, 317

Default. See Probability of default,
Basel II Accord credit risk and
market risk

Deferment option. See Option to wait
Degrees of freedom, 131–132, 134, 139,

215, 237, 264, 384, 395, 405,
449, 451–452, 490, 493, 496

Delphi method of distributional fitting,
192, 242–243, 371, 535

Delta-Gamma hedging, Basel II market
risk analysis case study,
821–822

Delta hedging, Basel II market risk
analysis case study, 822–823

Dependent variable, regression analysis,
472

Descriptive statistics, 36
Deterministic optimization, 503,

505–506
Deterministic planning paradigm,

318–323
Detrending/deseasonalizing, 212
Dilution, employee stock options,

754–755
Discounted cash-flow (DCF) model,

288–289
intuition of risk, 21–24
real options advantages over,

584–585
Discount rates, 26–27, 48, 288–289,

667, 859
milestone, 294
risk-adjusted, 288, 655, 660
royalty, 293, 301–303

Discrete integer optimization, 523–526,
573–577

Discrete optimization, 515
Discrete probability distributions, 120,

122–129
Bernoulli or Yes/No, 122–123, 130,

810
discrete uniform, 124–125
geometric, 123, 125–126
hypergeometric, 126–127
negative binomial, 123, 127–128
Poisson, 128–130, 144, 146, 214,

237, 246, 254–256, 329–330,
340, 855–856

Discrete uniform distribution, 124–125
Distribution. See also Probability

distributions
measuring moments of, 37–42
spread of, 38–39, 41
symmetric, 292, 485
warning signs in Monte Carlo

simulation, 869–870
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Distributional analysis, 204–208
exercises, 243–263

Distributional fitting, 192–196
Dividend yields, employee stock options

real options analysis case study,
745–748, 758, 760

Documentation, in model building,
56–59

Dominant and dominated option, 663,
666

Double exponential smoothing (DES),
377, 435, 436, 437

Double moving average, 433–435
Drilling costs, oil and gas exploration

business case, 312, 317
Drilling risk, oil and gas exploration

business case, 307
Dry-hole risk, oil and gas exploration

business case, 307, 309–310
Due diligence:

management and warning signs,
866

Monte Carlo simulation warning
signs, 869–879

Durbin–Watson Critical Values tables,
919

Durbin–Watson statistic, 448,
496

Dynamic optimization, 515
exercise, 566–573

Dynamic sensitivity, 218

Earnings before interest and taxes
(EBIT), 823

Earnings before interest, taxes,
depreciation, and amortization
(EBITDA), 349, 351, 355

Earnings per share (EPS), 349, 351,
823

E-business industry, real options
analysis, 592–593, 596–598

ECM. See Error correction model
Econometrics, 373, 399

auto, 373, 415–416
basic, 373
econometric modeling, 382, 404,

808, 834

Economic capital and Value at Risk,
Basel II Accord credit risk and
market risk, real options case
study, 806–808

efficient portfolio allocation
illustration, 815

Monte Carlo simulation illustration,
808, 810–815, 816

portfolio optimization illustration,
817–819

structural VaR model illustration,
808, 809

Economic conditions, impact of, 35,
875, 881

Economies of scale, 180, 870
Efficient frontier:

advanced optimization settings,
526–530, 577–579

bang for the buck, 15–18, 19, 36
Markowitz efficient frontier, 16–17,

36, 97, 516, 523, 560, 572
military portfolio optimization

example, 535–539
optimization procedures, 516,

523–524
EGARCH, 373, 403, 405, 416
EGARCH-T, 373, 403
Elasticity, optimal pricing with,

539–544
Elevator pitch, 895–896
Employee stock options, solved by SAS,

613
Employee stock options, valuing under

FAS 123R, real options analysis
case study, 729–760

binomial lattices:
customized, 735–737
ESO Valuation Toolkit Software,

735–738
inputs, 734–735
as preferred methodology,

730–734, 758, 759–760
technical justifications, 738–741

blackout periods, 748–750, 751
Black–Scholes option pricing model,

730–733
dilution, 754–755
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970 INDEX

Employee stock options, valuing under
FAS 123R (Continued )

dividend yields, 745–748, 758, 760
expected life analysis, 753–754
forfeiture rates, 731, 735, 737,

738–740, 743–744, 758, 760
Generalized Black–Scholes model,

731–732, 758–760
Monte Carlo simulation, 730–732,

740, 755–756, 758
nonmarketability issues, 750,

752–753
number of steps, 757–758, 759
risk-free rates, 731, 744–745
suboptimal exercise behavior, 731,

735, 738–739, 741–743, 758,
760

tranching, 731
valuation methodologies contrasted,

730–734
vesting, 731, 735, 738, 741–743,

758, 760
volatility, 738, 745

Endpoints, 873
ENPV. See Expanded net present value
Entropy, 704
Erlang distribution, 134–135
Error correction model (ECM), 497,

880
Errors:

distinguished from precision and
confidence, 116–118

estimating in forecasting, 428–430
in forecasting measurements, 461
in judgment, when risk is ignored,

14–18
precision and error control, in Risk

Simulator, 115–118
ESOs. See Employee stock options
ESO Valuation Toolkit software,

735–738
ESS. See Explained sum of squares
European options, 589–590

abandonment option exercises,
647–654, 663–666

call option exercise, 644–647

contraction option exercises,
655–659, 663–666

ESO valuation methodology, 731,
758, 760

expansion option exercises,
659–666

Eve, Gerald, 676
Excel. See also Real Options Super

Lattice Solver (SLS) software;
Risk Simulator software

CORREL function, 112–113, 177
COVAR, 49–50
model building and VBA, 56–77
RAND() function, 88, 92
simulations in, 88, 91–93
SLS Solution, 613–614, 629–630
Solver add-in, 507–512
STDEV function, 42, 45, 565
VAR, 45–47
VARP, 49–50
Visual Basic environment, 67–68
Visual Basic for Applications, 204

Excess kurtosis, 40–41, 123–141, 197,
238, 264, 292, 878. See also
Kurtosis

Execution option, industries using,
592

Executive compensation (risk-based)
business case, 348–356

Exotics Financial Options Valuator,
635

Expanded net present value (ENPV),
524, 573

Expansion option:
e-business example, 596–598
oil and gas example, 600–603
operating system example, 594–596
pharmaceutical example, 598–600
Super Lattice Solver exercises,

659–666
venture capital example, 603–606

Expected life analysis, employee stock
options, real options analysis
case study, 753–754

Expected rate of return, 36–38, 41, 43,
48, 51
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Index 971

Expected value, 86, 114, 156, 173, 288,
303, 314

Expert opinion approach, to
forecasting, 371

Explained sum of squares (ESS),
450–451

Explicit vs. implicit value, real options
analysis and, 586–588

Exponential distribution, 132
Exponential growth curve. See J-curve
Exponentially weighted moving average

(EWMA) models, 831
Exponential smoothing, 376–377.

See also Double exponential
smoothing; Single exponential
smoothing

Exposure at default (EAD), 804
Extreme value/Gumbel distribution,

132–133

Failure:
probability of, 44–45, 124–125
rate of, 250–251, 712–715

Fair market value, 587, 648, 654, 731,
742, 760

Fan pattern, 454
F distribution, 133–134
F-Distribution Critical Statistics tables:

alpha one tail 0.01, 934–935
alpha one tail 0.05, 930–931
alpha one tail 0.10, 928–929
alpha one tail 0.25, 932–933

Financial Accounting Standard 123. See
Employee stock options, valuing
under FAS 123R

Financial options, 613
Financial planning business case,

318–327
First moment of a distribution, 36–38,

41, 42, 48, 51
Fisher–Snedecor distribution, 133–134
Fixed versus floating rates, Basel II

market risk analysis case study,
823–824

Flaw of Averages, 82–84
Floating options, 624

Forbes Business Finance, 607
Forecasting. See also Forecasting

module, in Risk Simulator;
Time-series forecasting

ARIMA, 392–397, 398
Auto-ARIMA, 397–398
basic econometrics, 399–401
exercise, 413–425
GARCH volatility, 403–406
intervals, 489–490
J-curve, 401–402
Markov chains, 406–407
maximum likelihood estimation,

408–410
Monte Carlo simulation warning

signs, 871, 873
multivariate regression analysis,

380–384
nonlinear extrapolation, 390–392
pitfalls of, 457–471
quantitative and qualitative methods,

371–373
S-curve, 401–402
spline, 411–413
stepwise regression analysis,

383–386
stochastic, 386–390
techniques, 372–375
time-series analysis, 376–380

Forecasting module, in Risk Simulator,
96, 375–376, 552–560

defining output, 103–105
interpreting results, 105–108
using charts and confidence intervals,

108–111
Foreign exchange cash flow model,

Basel II market risk analysis case
study, 824–827

Foreign exchange exposure hedging,
Basel II market risk analysis case
study, 827–828, 829

Forfeiture rates, employee stock
options, real options analysis
case study, 731, 735, 737,
738–740, 743–744, 758, 760

Forward rate extrapolation, 837
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972 INDEX

Forward rates from spot rates
illustration, 837

Fourt, Robert, 675, 676
Fourth moment of a distribution,

40–41, 42, 486, 849
Free cash flows (FCF), 21–24
F-statistic, 448, 451
F-test, 201, 203, 276–277
Full-time equivalent, 293, 298–301,

524, 535, 569, 573
Future cash flows, 22, 28, 287, 655,

660, 697–698
Future value (forecasts), 374, 375, 883

Gamma distribution, 134–135
Garbage in, garbage out (GIGO), 18,

867
GARCH (generalized autoregressive

conditional heteroskedasticity):
EGARCH, 373, 403, 405, 416
EGARCH-T, 373, 403
forecasting exercise, 418
GARCH-M, 373, 403, 416
GJR-GARCH, 373, 403, 405, 416
GJR-GARCH-T, 373, 403
IGARCH, 373
Risk Simulator variations, 373,

405–406
TGARCH, 373, 403
volatility computation and, 832
volatility forecasting, 403–406

GARCH-M, 373, 403, 416
Gas exploration. See Oil and gas

exploration and production
Generalized Black–Scholes model:

ESO real options analysis case study,
731–732, 758–760

ESO valuation methodology,
731–734, 735–737, 758

General Motors (GM), 590
Geometric distribution, 125–126
GJR-GARCH, 373, 403, 405, 416
GJR-GARCH-T, 373, 403
Glantz, Morton, 675, 692
Global Earth Observation System of

Systems (GEOSS), real options
analysis case study, 719–729

Goodness-of-fit tests, 213–215
chi-square test, 214–215
forecasting pitfalls and, 461
Kolmogorov–Smirnov test, 213–214
regression analysis, 448, 450–453,

477
Government off-the-shelf (GOTS)

technology, 702
Government Performance Results Act

(GPRA), 703
Granger causation, 461–462
Gross development value (GDV), 682
Growth option. See Expansion option
Gumbel distribution, 132, 849

Haggerty, Patrick, 285, 348
Haircut, employee stock options and,

750, 752–753
Hardy, Dr. Charles, 285, 286
Harvard Business Review, 609
Heteroskedasticity, 463, 469–471,

474–476
detecting and fixing, 493–494
time-series forecasting and regression

warning signs, 881–882
Higher-value, higher-risk (HVHR) deal

valuation, 300–303
Higher-value, lower-risk (HVLR) deal

valuation, 294–300
High-tech industry, real options

analysis, 593
Historical deal structure, 289–292
Holding period, 44, 51–52, 807–808,

812, 818
Holt–Winters additive seasonality,

441
Holt–Winters multiplicative model,

377–379
Holt–Winters multiplicative seasonality,

441
Homoskedasticity, in forecasting, 463
Hospital risk management business

case, 328–348
Housel, Tom, 676, 698, 699, 704
Hoye, Steve, 285, 306
HP-Compaq, 590–591
Hurdle rate, 315–316, 667
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Hypergeometric distribution, 126–127
Hypothesis testing, 199, 201–203, 242,

487
exercises, 258–263, 274–277

IBM Institute for Business Value,
607

IGARCH, 373
i.i.d. normal, in forecasting, 463
Implicit value, 586, 886
Income statement, 21, 350
Incorrect econometric model, in

forecasting, 462
Inferential statistics, 36–37
Inflation, financial planning business

case, 326–327
Information technology:

enterprise risk security, real options
analysis case study, 780–795

intrusion risk management, real
options analysis case study,
841–861

military strategy, real options
analysis and KVA case study,
698–709

Initial production rate, oil and gas
exploration business case,
316–317

Inputs:
assumptions in Risk Simulator,

100–103
in model building, 59–61

Intangible assets, 613, 705
Integer optimization, 507, 514. See also

Discrete integer optimization
Integrated Risk Management

framework, 23–29
base case net present value analysis,

26
Monte Carlo simulation, 26–27
portfolio and resource optimization,

28
qualitative management screening,

24, 26
real options modeling and analysis,

27–28
real options problem framing, 27

reporting and update analysis, 28–29
time-series and regression forecasting,

26
Interactions, among forecast variables,

459
Intercept. See Slope and intercept
Interest rate risk, Basel II market risk

analysis case study, 819–821
Internal optimization, 196, 373, 403,

828
Internet start-up, real option analysis,

606
In-the-money options, 619, 733, 735
Intrusion risk management, real

options analysis IT case study,
841–861

Intuition of risk, 21–24
Inverse cumulative distribution function

(ICDF), 205–208
exercises, 244–263

Investment finance theory, 754–755

Jacque–Bera goodness-of-fit test, 213
J-curve, 373, 401–402, 418–419
J.P. Morgan, 44, 51
J-shaped distribution, 129
Jump diffusion process, 389–390, 423,

481
warning signs, 883–884

Jurado, Tony, 285, 318

Kanevsky, Valery, 704
Kendall’s tau, 112
Key performance parameters (KPPs),

704
Knowledge Value-Added (KVA), real

options case study illustration of
military strategy, 698–709

Known events, 14
Kolmogorov–Smirnov distribution test,

196, 213–214
Kurtosis, 40–41, 42, 272, 274,

292–293, 301, 303, 409, 486,
896. See also Excess kurtosis

Lags, 393–396, 405, 462, 478–479
warning signs, 883–884

Lattice Maker, 613–614, 628
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Lattice step convergence analysis, Super
Lattice Solver and, 640

Law of demand, 454, 870
Law of Large Numbers, 199
Leakage, options and, 647, 650
Least squares regression, 446–447,

464–465, 472, 490–492
Leeson, Nicholas, 34
Left-tail probability, 109–110
Length of stay, hospital risk

management business case, 338,
340

Leptokurtic, defined, 40
Leverage, 473, 693, 697–698
Licensing. See Pharmaceutical and

biotech industry
Life expectancy, financial planning

business case, 327
Likelihood ratio test, 133
Lillefors goodness-of-fit test, 213
Linear optimization, 514
Linear programming, solving

optimization with, 507–512
Linear regression, 471–472
Ljung–Box Q statistics, 397, 478
Logarithmic present value returns

approach, to volatility
computations, 831

Logistic distribution, 135–136
Logistic growth curve. See S-curve
Logit model, 374, 408–409

forecasting exercise, 419–420
Lognormal distribution, 136–137
Long Term Capital Management, 33
Long-term incentive (LTI), 348–356
Look-back options. See Asian options
Lorentzian distribution, 130–131
Loss given default (LGD) and expected

losses, in Basel II case study,
796, 804–806, 807

Low-order moving average, 394, 478

Macros:
custom, 68, 204
form, 71

in Visual Basic Environment, 67–76,
694

in Visual Basic for Applications,
68–72

Management assumptions approach, to
volatility computations, 832

Manufacturing industry:
automotive aftermarket real options

case study, 709–719
real options analysis, 602–603

Marketability issues, employee stock
options real options analysis case
study, 750, 752–753

Marketing costs, multivariate
regression, 380

Market risk analysis, Basel II Accord
credit risk and market risk, real
options case study:

interest rate risk illustration, 819–821
risk hedging:

Delta-Gamma hedging illustration,
821–822

Delta hedging illustration,
822–823

fixed vs. floating rates illustration,
823–824

foreign exchange cash flow model
illustration, 824–827

hedging foreign exchange exposure
illustration, 827–828, 829

volatility/implied volatility
illustration, 828, 830

volatility/volatility computations
illustration, 830–832

yield curve:
CIR model illustration, 832–833
curve interpolation BIM model

illustration, 833–834, 835
curve spline interpolation and

extrapolation illustration, 834,
836–837

forward rates from spot rates
illustration, 837

Vasicek model illustration,
838–839
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Market share, hospital risk management
business case, 337–338, 339

Markov chains, 374, 406–407, 419
Markowitz, Harry, 36
Markowitz efficient frontier, 16–17, 36,

97, 516, 523, 560, 571
Maturity risk, 12
Maximum likelihood estimation (MLE):

forecasting exercise, 419–420
on Logit, Probit, Tobit, 374, 408–410

McKinsey & Co., 693, 694
Mean, measurement of risk, 37–41, 45
Mean absolute deviation (MAD), 429
Mean absolute percent error (MAPE),

429
Mean-reversion process, 389

forecasting exercise, 423
Mean-squared error (MSE), 428
Measures of effectiveness (MOEs),

704
Measures of risk, 38–40, 42–54
Median, measurement of risk, 37–40
Mercier, David, 676, 760–761
Mergers and acquisitions, real options

analysis, 593
Meriwether, John, 33
Merton, Robert, 33, 758
Micronumerosity, in forecasting, 462,

472–473, 476
Military strategy, real options analysis

and KVA case study, 698–709
Minority investment alliance, 287
Mitigation of risk:

with real option analysis, 583–612
with real options Super Lattice Solver

software, 613–672
Mixed decision variables, 515
Mode (most commonly occurring value)

of distribution, 37–38
Model building, 56–77

aesthetics and formatting, 66–67
automating with Visual Basic for

Applications, 65–66, 67–76
data validation and alerts, 62–64
documentation, 56–59

good practices, 867
inputs, calculations, results, 59–61
protections, 61–62
tracking, 64–65

Modern portfolio theory, 16, 523, 573.
See also Efficient frontier

Moments of distribution, 37–42
Monte Carlo simulation:

in business cases:
executive compensation, 353–356
financial planning with simulation,

323–327
hospital risk management,

344–348
oil and gas exploration and

production, 306–318
pharmaceutical and biotech deal

structuring, 292–303
schedule planning, 357–367

compared with traditional analysis,
85–88, 89–90

dynamic optimization, 515
employee stock options, real options

analysis case study, 730–732,
740, 755–756, 758

ESO valuation methodology, 758
explaining to management, 891–893
generally, 81–82
importance of, 82–85
in Integrated Risk Management

framework, 26–27
Risk Simulator and Excel, 88, 91–93
Value at Risk (VaR), 52
Value at Risk (VaR) and Basel II case

study, 808, 810–815, 816
warning signs, 868–879

Monte Carlo simulation, in Risk
Simulator software, 97–108

defining input assumptions, 100–103
defining output forecasts, 103–105
interpreting forecast results, 105–108
running simulation, 104–105
starting simulation profile, 97–100

Moody’s KMV, 696, 797
Most-likely case scenario, 192
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Moving average, 427. See also ARIMA
double, 433–435
single, 427–428

Multicollinearity, in forecasting,
460–461, 468–469, 482–483

detecting and fixing, 494–495
warning signs, 882

Multinomial Lattice Solver (MNLS),
613, 626–628

Multiphased sequential compound
options (stage-gate
development), 669–670

Multiple asset options, 624
Multiple Asset Super Lattice Solver

(MSLS), 613, 624–626
Multiple regression, 421–422
Multiple-variable distributional fitting,

192–196, 237–240
Multiplicative seasonality, 439, 440
Multivariate regression, in Risk

Simulator, 380–384
Mun, Dr. Johnathan, 11, 48, 153, 341,

615, 635, 675, 676, 698, 699,
729, 763, 775, 902

Mutually exclusive option, 663, 666

Naming conventions, 57, 59–60
Negative binomial distribution, 123,

127–128
Negligent entrustment, 865
Nelson-Siegel method, 834
Net present value (NPV), 26–28, 93,

524, 573, 592, 610, 868
in simulations, 178–179, 182,

188–189, 209
Net revenue interest (NRI), 311–312
Nominal case scenario, 19, 163–164,

868, 871
Nonlinear extrapolation, 390–392, 421
Nonlinearity, in forecasts, 459
Nonlinear optimization, 515, 517
Nonlinear transformation, 466–468
Nonmarketability issues, employee

stock options, real options
analysis case study, 750,
752–753

Nonparametric bootstrapping, 85, 89,
201, 270

Nonparametric bootstrap simulation,
84–85, 91–92, 197–199, 213,
270–274

Nonparametric correlations, 112
Nonqualified stock options (NQSOs),

350
Nonrecombining lattices, 631, 685,

757
Nonspherical and dependent errors,

463
Nonstationary variables, in forecasting,

462
Normalcy of errors, 479, 480, 481
Normal distribution, 137–138,

255–257
Normal random numbers table,

920–921
Normit model. See Probit model

Objective, in optimization model,
501–502, 505–506

continuous optimization, 520
discrete integer optimization, 525
optimal pricing with elasticity

example, 542–544
optimization exercise, 566–571
Risk Optimizer Module, 552–560

Oil and gas exploration and production:
business case, 306–318
real options analysis, 591, 600–602
royalty lease negotiation, real options

case study, 760–780
Oligopsony, 328
Omitted variables, 460, 881
Open market value (OMV), 677, 679
Operating costs, oil and gas exploration

business case, 312
Operating systems, real options

analysis, 593–596
Opportunity costs, 647, 660–661
Optimal timing, real estate industry real

options case study, 676–691
Optimal trigger value. See Trigger

value
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Optimization. See also Optimization
under uncertainty

graphical solving with Excel’s Solver
add-in, 507–512

model for, 501–502
terminology of, 504–506
traveling financial planner problem

example, 502–504
Optimization module, in Risk

Simulator, 96–97
Optimization under uncertainty,

503–504, 514–580
computing annualized returns and

risk, 562–565
continuous optimization, 514,

517–523
discrete integer optimization, 514,

523–526
efficient frontier and advanced

setting, 526–530
examples:

military portfolio and efficient
frontier, 535–539

optimal pricing with elasticity,
539–544

exercises, 566–579
discrete integer decision variables,

573–577
efficient frontier and advanced

settings, 577–579
static, dynamic, stochastic

optimization with continuous
decision variables, 566–571

optimization procedures, 515–517
ROV Modeler Suite, server-based

applications, 544–562, 614
application modules, 545–546
Risk Modeler, 550–552
Risk Optimizer, 552–560
Risk Valuator, 560–562
system architecture, 546–550

stochastic optimization, 514,
530–534

Options, kinds of, 613
Option to choose. See Chooser option
Option to execute, 592, 679

Option to wait, 589. See also Call
options

industries using, 590–593
venture capital example, 603–606

Ordinary least squares, 490–492
Outliers, 463–466, 476–477
Out-of-range forecasts, 458–459,

879–880
Out-of-the-money options, 619, 735
Outputs, defining in Risk Simulator,

103–105
Overlay charts, 97, 107, 263–270

Pairwise correlations, 102, 113, 168,
170–171, 176–177

Pairwise F-test, 201, 276–277
Pandora’s toolbox, 178–282

bootstrap simulation, 196–200
data extraction, 203–204
detrending/deseasonalizing, 212
distributional analysis, 204–208
distributional fitting, 192–196
exercises:

bootstrap simulation/hypothesis
testing/segmentation clustering,
270–278

data diagnostics/statistical analysis,
279–282

data fitting, 233–243
distributional analysis/overlay

charts, 243–270
tornado, spider, sensitivity,

scenario analysis, 216–232
goodness-of-fit tests, 213–215
hypothesis testing, 199, 201–203
macros, 204
principal component analysis,

212–213
reports, generating, 203–204
results, saving, 203–204
scenario analysis, 209, 210
segmentation clustering, 209–210
sensitivity analysis, 187–191
structural break analysis, 210–212
tornado analysis, 178–187

Parametric correlations, 112
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Parametric simulation, 85, 91–92
Pareto distribution, 138
Park’s test, 494
Partial autocorrelation (PAC),

394–397
Payoff charts, Super Lattice Solver and,

636–637
Pearson’s correlation coefficient,

112–113
Pearson’s product moment (Pearson’s

R), 482–483
Pentanomial lattices, 613, 627–628
Pharmaceutical and biotech industry:

deal structuring, 286–306
real options analysis, 592–593,

598–600
Physical assets, 613
Pixley, Larry, 285, 328, 341
Point estimates, 86
Poisson distribution, 128–130, 144,

146, 214, 237, 246, 254–256,
329–330, 340, 855–856

Political risk, oil and gas exploration
business case, 307

Polling, 371–372
Polynomials, 390–391
Population trends, hospital risk

management business case,
335

Portfolio and resource optimization, in
Integrated Risk Management
framework, 28

Portfolio efficient frontier, 537–539
Portfolio optimization, 51, 501–505,

889, 895
using risk and return, 562–565

Precision, distinguished from error and
confidence, 116–118

Precision control, in Risk Simulator,
115–118

Prediction, inferential statistics, 36
Present value, 626, 648, 650, 654–655,

659–660, 666, 669–670. See also
Net present value

Prevo, Brian, 699
Price elasticity of demand, 540

Price risk, oil and gas exploration
business case, 307

Principal component analysis,
212–213

Private risk, 12
Probabilistic schedule management,

business case study, 359–364
Probability density function (PDF),

121–122, 204–208
exercises, 244–263

Probability distributions, in Risk
Simulator software, 118–142

continuous distributions, 120,
129–142

beta, 129–130
Cauchy/Lorentzian/Breit–Wigner,

130–131
chi-square, 131–132
exponential, 132
extreme value/Gumbel, 132–133
F or Fisher–Snedecor, 133–134
gamma (Erlang), 134–135
logistic, 135–136
lognormal, 136–137
normal, 137–138
Pareto, 138
Student’s t, 138–139
triangular, 139–140
uniform, 140–141
Weibull (Rayleigh), 141–142

density, cumulative, and mass
functions, 121–122

discrete distributions, 120,
122–129

Bernoulli or Yes/No, 122–123
binomial, 123–124
discrete uniform, 124–125
geometric, 123, 125–126
hypergeometric, 126–127
negative binomial, 123,

127–128
Poisson, 128–129

selecting distribution, 120–121
Probability histogram, 92, 105, 121
Probability mass function (PMF), 122,

204–208, 244
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Probability of default, Basel II Accord
credit risk and market risk, real
options case study, 796–797

empirical models, 797, 801–804
structural models, 797–801

Probability of occurrence, 18, 42–43,
44–45, 129, 163, 204–205, 244,
408. See also Confidence interval

Probit model, 374, 408
forecasting exercise, 419–420

Production risk, oil and gas exploration
business case, 307, 310–311

Product licensing/acquisition/fostering,
in strategic alliances, 287

Products Financiers, 609
Professional overhead, oil and gas

exploration business case, 312
Profiles, in Risk Simulator, 97–100
Profit*Score measure, 535
Property, plants, and equipment (PPE),

307
Put options, ESO valuation

methodology, 750, 752
p-value, defined, 193

Quadranomial lattices, 613, 627–628
Quadratic loss function, 429
Qualitative forecasting methods,

371–373
Qualitative management screening, in

Integrated Risk Management
framework, 24, 26

Quantitative forecasting methods,
371–373

Queuing decisions, hospital risk
management business case,
340–342

Random numbers (multiple digits)
table, 922–923

Random walks, 88, 375, 386–389, 423,
462, 479, 883

Rayleigh distribution, 141
Real estate industry:

real options analysis, 592
real options case study, 676–691

Real options:
asset type and, 613
modeling and analysis, 27–28
problem framing, 27

Real options analysis (ROA), 583–612
applications, 585–586
comments of experts on, 607–609
criticisms answered, 610–611
execution option types, 589–590
implementation, 588–589
importance and value, 583–585
industry users, 590–593
issues of, 586–588
requirements for using, 610
sample applications:

e-business initiative, 596–598
Internet start-up, 606–607
manufacturing, 602–603
oil and gas exploration and

production, 600–602
operating system, 594–596
pharmaceutical R&D, 598–600
venture capital, 603–606

strategies, 588
warning signs, 884–886

Real Options Analysis Course, 676
Real Options Analysis Toolkit (ROAT)

software, 615
Real Options Analysis: Tools and

Techniques (Mun), 48, 614–615,
635, 675

Real Options Analysis Values tables:
1-year maturity at 5% risk-free rate,

936–937
3-year maturity at 5% risk-free rate,

938–939
5-year maturity at 5% risk-free rate,

940–941
7-year maturity at 5% risk-free rate,

942–943
10-year maturity at 5% risk-free rate,

944–945
15-year maturity at 5% risk-free rate,

946–947
30-year maturity at 5% risk-free rate,

948–949
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Real Options Super Lattice Solver (SLS)
software, 95, 97, 354, 355, 588,
735

executive compensation business
case, 356

exercises:
American, European, and

Bermudan customized
abandonment options, 647–654

American, European, and
Bermudan customized
contraction options, 655–659

American, European, and
Bermudan customized expansion
options, 659–663

basic American, European, and
Bermudan call options, 644–647

complex sequential compound
options, 666–672

contraction, expansion,
abandonment options, 663–666

Exotic Financial Options Valuator,
635

functions, 631, 634–635
modules, 613–633

Lattice Maker, 613–614, 628
Multinomial Super Lattice Solver,

613, 626–628
Multiple Asset Super Lattice

Solver, 613, 624–626
Single Asset Super Lattice Solver,

613, 615–623
SLS Excel Solution, 614, 628–631,

632–633
notes and tips, 641–644
payoff charts, tornado sensitivity,

scenario, and convergence
analysis, 635–640

Real Options Valuation, Inc. (ROV),
614, 635. See also ROV
software package entries

Redundant variables, 460, 881, 884
Regression analysis, 441, 443,

445–457
adjusted R-squared, 448, 451
assumptions, 453–457

bivariate regression, 443, 445–446
diagnostic tool, 473–483
F-statistic, 448, 451
goodness-of-fit, 448, 450–453
least squares regression equations,

446–447
regression output, 447–448,

449
technical issues, 471–473
t-statistic, 448, 451
warning signs, 866

Regret. See Worst-case scenario
Reichmann, Paul, 33
Reporting and update analysis, in

Integrated Risk Management
framework, 28–29

Reports:
generating of, 28–29, 203–204
in model building, 61

Reservoir risk, oil and gas exploration
business case, 317

Resource allocation, 728–729
Resource organization, 24, 28
Restricted stock/restricted stock units

(RSUs), 350
Restructuring, case study illustration of

real option analysis of credit risk
and, 692

Retirement planning. See Financial
planning business case

Return on investment (ROI), 26, 54,
868

real options analysis case study,
694–695

Return on knowledge assets (ROKA),
706–707

Returns-to-risk ratio. See Bang for the
buck concept

Rhoades, Mark, 285, 357
Right-tail probability, 109–110
Rios, Cesar, 676, 698, 699
Risk-adjusted rate, 26
Risk-adjusted return on capital

(RAROC), measurement of risk,
44, 54

Risk-deterministic analysis, 21–22
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Risk diversification:
optimization model, 501–513
optimization under uncertainty,

514–580
Risk evaluation, 33–55

basics of risk, 35
consequences of failure, 33–34
measurements of risk, 42–54
model-building guide, 56–77
risk and return, 36
statistics of risk, 36–42

Risk-free rates, employee stock options,
real options analysis case study,
731, 744–745

Risk identification. See also Integrated
Risk Management framework

analysis methods, 18–21
importance of, 14–18
intuition of risk, 21–24
uncertainty distinguished from risk,

12–14
Risk management:

corporate culture changes,
889–903

warning signs, 865–888
RiskMetrics, 44, 51
Risk Modeler, 550–552
Risk Optimizer, 552–560
Risk prediction. See Forecasting
Risk quantification, 12–14

Monte Carlo simulation, 81–94
Pandora’s toolbox, 178–283
Risk Simulator, 95–177

Risk-sensitive organizations,
315–316

RiskSim files, 160–161, 204
Risk Simulator software, 95–177.

See also Pandora’s toolbox
in business cases, 357–367
correlations and precision control,

112–118
applying, 113–114
basics of, 112–113
effects, 114–115
precision and error control,

115–118

exercises:
basic simulation model, 149–167
correlation effects model, 167–177

forecast charts and confidence
intervals, 108–111

forecasting exercise, 413–425
forecasting tool in, 375–376
modules, 96–97
Monte Carlo simulation, 97–108

defining input assumptions,
100–103

defining output forecasts, 103–105
interpreting forecast results,

105–108
running simulation, 104–105
starting simulation profile, 97–100

probability distributions in, 118–142
continuous distributions, 120,

129–142
density, cumulative, and mass

functions, 121–122
discrete distributions, 120,

122–129
selecting distribution, 120–121

regression and forecasting diagnostic
tool, 473–483

ROV Compiler and, 142–146
ROV Extractor and Evaluator,

146–149
statistical analysis tool, 483–489

Risk Valuator, 560–562
Rodney, Bill, 675
Roff, Andy, 676, 709
Rolled-up projects, 28
Root mean-squared error (RMSE),

428–429, 432, 436
ROV Compiler software, 142–146
ROV Extractor and Evaluator software,

146–149
ROV Modeler Suite, server-based

applications, 544–562, 614
application modules, 545–546
Risk Modeler, 550–552
Risk Optimizer, 552–560
Risk Valuator, 560–562
system architecture, 546–550
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ROV Modeling Toolkit:
military portfolio optimization

example, 535–539
optimal pricing with elasticity

example, 539–544
Royalty lease negotiation, oil and gas

industry, real options case study,
760–780

R-squared statistic, 448, 450–451

Scatter plots, 381, 445, 453–456,
463–471, 476

Scenario analysis, 19, 209, 210, 218
exercises, 216, 227, 231–232
Monte Carlo simulation vs.

traditional, 87–88
Super Lattice Solver and, 639–640

Schedule planning (risk-based) with
simulation, business case,
357–367

Scholes, Myron, 33, 758
Schwarz Criterion (SC), 394, 397, 461
S-curve, 374, 401–402

forecasting exercise, 422–423
Seasonal cycles, 212, 392, 462
Seasonality, in forecasting, 437,

438–440, 462
additive, 435, 437–439
multiplicative, 439, 440
with trend, 439, 441, 442–445
warning signs, 883

Second moment a distribution, 38, 40,
42, 51, 53, 173, 486

Securities and Exchange Commission
(SEC) Staff Accounting Bulletin
No. 107, 354

Segmentation clustering, 209–210,
277–278

Seismic and lease costs, oil and gas
exploration business case, 312

Self-selection bias, in forecasting,
459–460

Semi-standard deviation, measurement
of risk, 43, 46–47

Semi-variance, 46–47

Sensitivity analysis, 187–191
in business cases, 316, 362–363
exercises, 216, 223, 226–227,

228–231
Monte Carlo simulation vs.

traditional, 85–86
Sensitivity charts, 19, 27, 96, 178,

187–188, 216, 219, 222–223,
227

Sensitivity tables, 182, 186, 208, 220,
366, 635

Sequence of returns, 319–320
Sequential compound options, 589

oil and gas exploration and
production, 601–602

operating system example, 594–596
pharmaceutical example, 598–600
Super Lattice Solver exercises,

666–672
basic two-phased, 666–668
customized complex (mixed-gate

strategies), 670–672
multiphased (stage-gate

development), 669–670
Serial correlation, 327, 883
Server-based applications. See ROV

Modeler Suite, server-based
applications

Severance taxes, oil and gas exploration
business case, 312

Shapiro–Wilks distribution test, 196
Sharpe, William, 36
Sharpe ratio:

continuous optimization, 520
discrete integer optimization, 524,

525
optimization procedures, 526–530

Simulation, in general, 19–21. See also
Monte Carlo simulation; Risk
Simulator software

Single Asset Super Lattice Solver (SLS),
613, 615–623

Single exponential smoothing (SES),
427, 430–433, 450–453

Single moving average, 427–428
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Single-point estimates, 18, 26, 43, 150,
156, 308, 309, 317, 371, 378,
381, 516, 532, 756–757, 843,
847, 873

Single underlying asset, 613, 625
Single-variable distributional fitting,

192–194, 233–237
Six Sigma quality control, 251–263
Skew/skewness, 39–40, 123–141, 197,

199, 264, 271, 292, 301, 488,
878

Slope and intercept, in regression
analysis, 443, 446–447, 449,
451–452, 454, 464–466, 468,
471–473, 476–477, 491–492,
495

SLS Excel Solution, 614, 628–631,
632–633

Smooth curves, 269, 390, 392
Smoothing. See Double exponential

smoothing; Single exponential
smoothing

Soros, George, 33
Spearman’s rank correlation,

112–113
Specification errors, in forecasting, 462,

881
Specification tests, 382, 404
Spider charts, 27, 96, 187–188, 191

exercises, 213–225
Spline curves, 375, 411–413
Spurious regression, warning signs,

882–883
Staff Accounting Bulletin No. 107

(SEC), 354
Standard deviation and variance,

measurement of risk, 37, 40, 43,
45–46

Standard normal distribution table:
full area, 917
partial area, 916

Static correlations, 519, 568
Static optimization, with continuous

decision variables, 566–571
Static sensitivity analysis, 217–218

Stationarity, 479
Statistical analysis, 281–282
Statistics:

of risk, moments of distribution,
36–42

of the statistics, 199
Stepwise regression analysis, 383–386,

482, 494, 717, 875, 882
Stochastic forecasting, 386–390, 423,

839–841
Stochastic optimization, 375, 462, 506,

515, 516, 530–534
optimization exercise, 566–573

Stochastic planning paradigm,
323–327

Stochastic process, 88, 479, 481
real options analysis of credit risk

and corporate restructuring case
study, 692–698

warning signs, 884
Stock options. See Employee stock

options, valuing under
FAS 123R

Stock-settled stock appreciation rights
(Stock SAR), 350, 352

Strategy trees, 626, 728, 777, 901
Stroudwater Associates. See Hospital

risk management business case
Structural breaks:

analysis, 210–212
in forecasting, 461
Monte Carlo simulation warning

signs, 872–875
time-series forecasting and regression

warning signs, 880
Structural closed-form models, of VaR,

52
Student’s t distribution, 138–139, 918
Suboptimal exercise behavior, employee

stock options, real options
analysis case study, 731, 735,
738–739, 741–743, 758, 760

Sums of squares of the errors (SSE),
448, 450, 451

Superdistribution, 127
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Super Lattice Solver. See Real Options
Super Lattice Solver (SLS)
software

Super Speed. See Risk Simulator
software

Survivorship bias, in forecasting, 460
warning signs, 882–883

Swaps, Basel II market risk analysis case
study, 823–824

Switching option, 589, 590, 591, 592
Systematic risk, 43, 48

Tables:
Chi-Square Critical Values, 926–927
Durbin–Watson Critical Values

(alpha 0.05), 919
F-Distribution Critical Statistics:

alpha one tail 0.01, 934–935
alpha one tail 0.05, 930–931
alpha one tail 0.10, 928–929
alpha one tail 0.25, 932–933

Normal Random Numbers (standard
normal distribution’s
random/number generated),
920–921

Random Numbers (multiple digits),
922–923

Real Options Analysis Values:
1-year maturity at 5% risk-free

rate, 936–937
3-year maturity at 5% risk-free

rate, 938–939
5-year maturity at 5% risk-free

rate, 940–941
7-year maturity at 5% risk-free

rate, 942–943
10-year maturity at 5% risk-free

rate, 944–945
15-year maturity at 5% risk-free

rate, 946–947
30-year maturity at 5% risk-free

rate, 948–949
Standard Normal Distribution:

full area, 917
partial area, 916

Student’s t-Distribution, 918
Uniform Random Numbers,

924–925
Tail events, 40–44
Taxes:

financial planning with simulation,
327

severance taxes, oil and gas
exploration business case, 312

t-distribution, 265
Telecommunications industry, real

options analysis, 591–592
TGARCH, 373, 403
Theil’s U statistic, 379, 392, 428, 430
Third moment a distribution, 39–42,

486, 849
Time dependency, warning signs,

882–883
Time-series forecasting:

in integrated analysis framework, 26,
371

methodologies, 372–375
in Risk Simulator, 376–380
time-series analysis and

decomposition, 375, 423–424
time-series methodology, 426–441

no trend and no seasonality,
427–433

no trend but with seasonality, 437,
438–440

seasonality and trend, 439, 441,
442–445

trend but no seasonality, 433–436
values, 371–372
warning signs, 879–884

Timing option. See Option to wait
Tobit model, 374, 409–410

forecasting exercise, 419–420
Tornado analysis, 178–188, 191

exercises, 213–225
Super Lattice Solver and, 638–639

Tornado chart, 19, 27, 96
in business cases, 295, 299, 302, 362

Total sum of squares (TSS), 448,
450–451
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Traveling financial planner problem,
502–504

Trendline analysis, 424–425
Trials:

Monte Carlo simulation, 82
precision control, 115–116
Risk Simulator, 88, 90, 92, 98
without replacement, 128

Triangular distribution, 84, 139–140,
163–164, 166–167, 168, 359,
868–869, 871–872

Trigger value, 586, 592, 647, 649–650,
660

corporate culture changes, 899, 902,
903

Trinomial lattices, 613, 626–627,
628

Truncation, Monte Carlo simulation
warning signs, 871, 872

t-statistic, 448, 451
t-test, 274–275, 487
Two-phased sequential compound

options, 666–668
Two-variable t-test, 274–275

Uncertainty. See also Optimization
under uncertainty

levels of, 14, 877
real options analysis and, 584
risk distinguished from, 12–14,

16
Undiversifiable risk, 36
Uniform distribution, 84, 88, 94, 103,

140–141, 192, 264, 871, 878
discrete, 124–125

Uniform random numbers table,
924–925

Univariate regression, 380, 443
Unknown/unknowable events, 14
Update analysis, in integrated risk

analysis framework, 28–29
U.S. Navy, real options analysis and

KVA case study, 698–709
Utilities industry, real options analysis,

592

Utilization projections, hospital risk
management business case,
335–337

Valuation. See also Deal valuation
of historical deals, 292–293
intangible assets, 704–705
lattices and, 686
real option analysis, 588–589

Valuation models, 692–698
real options analysis of credit risk

and corporate restructuring case
study, 692–698

Value-added propositions, 890, 894
Value at Risk (VaR). See also Economic

capital and Value at Risk
measurement of risk, 44, 51–54
Monte Carlo simulation warning

signs, 875–877
Risk Valuator module, 560–562

Value of information, 74
Valuing Employee Stock Options:

Under 2004 FAS 123R (Mun),
355, 729

VaR. See Value at Risk
Variables:

forecasting and pitfalls, 459–460
time-series forecasting and regression

warning signs, 881
Variance Inflation Factor (VIF), 482
Vasicek, Oldrich, 839
Vasicek model illustration, 834,

838–839
Venture capital, real options analysis,

603–606
Vesting, employee stock options real

options analysis case study, 731,
735, 738, 741–743, 758, 760

Visual Basic environment (VBE), 67–68
Visual Basic for Applications (VBA),

204
macros in, 68–76
model building, 65–66
Visual Basic environment (VBE),

67–68
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Volatility:
annualized, 47–48, 403, 562–565,

617, 662–663, 808
Basel II case study, 828, 830–832
cash-flow, 301
computation, 47–48
employee stock options, real options

analysis case study, 738, 745
measurement of risk, 43, 47–48
SLS Excel Solution and changing of,

614, 628–631, 632–633

Wall Street Journal, 608, 730
Warning signs, 865–888

analyst’s sins, 866–868
due diligence, 866
Monte Carlo simulation, 868–879
negligent entrustment, 865
real options analysis, 884–886
time-series forecasting and regression,

879–884
Weibull distribution, 141–142, 189,

215, 359
Weighted average cost of capital

(WACC), 288, 309, 314

Weighted least-squares (WLS) linear
regression, 471, 493–494

What-if sensitivity analysis, 19–20
White’s test, 493–494
Wiebe, Bob, 719
Wilkes–Shapiro goodness-of-fit test,

213
Worst-case scenario, 19, 21, 44, 54,

163–164, 338, 769, 772, 775,
777, 855, 868, 871

Yes/No probability distribution,
122–123

Yield curve, Basel II Accord credit risk
and market risk case study:

CIR model illustration, 832–833
curve interpolation BIM model

illustration, 833–834, 835
curve spline interpolation and

extrapolation illustration, 834,
836–837

forward rates from spot rates
illustration, 837

Vasicek model illustration,
838–839
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For more information regarding the DVD-ROM, see the
About the DVD-ROM section on page 959.

CUSTOMER NOTE: IF THIS BOOK IS ACCOMPANIED BY SOFTWARE,
PLEASE READ THE FOLLOWING BEFORE OPENING THE PACKAGE.

This software contains files to help you utilize the models described
in the accompanying book. By opening the package, you are agreeing to
be bound by the following agreement:

This software product is protected by copyright and all rights are
reserved by the author, John Wiley & Sons, Inc., or their licensors.
You are licensed to use this software on a single computer. Copying the
software to another medium or format for use on a single computer does
not violate the U.S. Copyright Law. Copying the software for any other
purpose is a violation of the U.S. Copyright Law.

This software product is sold as is without warranty of any kind,
either express or implied, including but not limited to the implied war-
ranty of merchantability and fitness for a particular purpose. Neither
Wiley nor its dealers or distributors assumes any liability for any alleged
or actual damages arising from the use of or the inability to use this
software. (Some states do not allow the exclusion of implied warranties,
so the exclusion may not apply to you.)

John Wiley & Sons, Inc.
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