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anchoring, 65–66, 222
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findings of information value analysis, 111–113
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275–281
origin, 41, 256–257
procedure, phases, 266–270
Safe Drinking Water Information Systems case,

270–275
Aristotle, 139
Asch conformity experiment, 223
Asch, Solomon, 223
Assumptions

Four useful measurement assumptions, 32–35
of quantities are not necessary, 67

Atlanta Journal-Constitution, 131
attitudes and preferences, 183–200

measured by questionnaires, 203–206
measured by willingness-to-pay, 207–211
risk tolerance, 211–214
shown by utility curves, 214–218

Bakewell, Thomas, 218–219
Barrett, Stephen, 14
basis point, 82
Bayes’ Theorem, 178–179
Bayes, Thomas, 178
Bayesian

analysis of simple example, 178–181
correction, 183
instinct, 181–186
inversion, 178–181
inversion of ranges, detailed, 193–196
inversion of ranges, overview, 190–192
robust, 178

Bell, Alexander Graham, 121

Bernoulli distribution, 88
see also binary distribution

bias
anchoring, 65–66, 222
bandwagon, 223
cognitive, 222–227
expectancy, 135
observer, 136
response, 204–205
selection, 135

Billy Bean, 219
binary distribution, 79

in calibration exercises, 59–64
in Monte Carlo simulations, 88

binomdist() function, 194–195
Black-Scholes theorem, 286–287
blind, see control
bounds

see, 90% confidence interval
best/worst, 104–105

brand damage, 186–190
Bruce Law, 33–34
Brunswik, Egon, 234

see Lens method
Bryan, Jeff, 270, 274
Buffett, Warren, 79
business case

as measure of performance, 218–219
see also cost-benefit analysis (CBA)
findings from Applied Information Economics,

110–113
for investment company IT systems, 81–82
source of risk, 82
value of measurements for, 110–113
w/Monte Carlo, 82–89

calibrated probability assessment
binary, true/false, 59–64
conceptual obstacles to, 65–69
effects of training, 71–76
for ranges, 60–65
Giga Information Group experiment, 73–75
in instinctive Bayesian, comparison, 182–185
introduction to, 57–60
methods for improving, 60–65
tests for, 61, Appendix

cancellation rate of IT projects, 111, 214
catalytic converters, 158–159
catch-recatch, 153–155
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see cost-bebefit analysis
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Chief Probability Officer, 92
CIO Magazine, 111, 213
circumference of Earth, 9–11
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Clinical versus Statistical Prediction, 225
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see also calibrated probability assessment for
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computing with normal distribution, 144
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definition of, 57
frequentists’ interpretation, 69–71
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resistance to providing subjective estimates,

66–69
under-confident, 58
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correlation, 156–160
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decisions, 96
in a Monte Carlo simulation, 90, 92
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cost-benefit analysis (CBA), 219, 226
see also business case
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Cybertrust, 188–189

Data Analysis Toolpack, Excel, 172
Dawes, Robyn, 225–226, 228–242, 245–246
Day, Mark, 270, 274
decision theory, 35, 38, 100, 287
decomposition

as a first step in measurement, 124–127
decomposition effect, 126
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Insurance agency example, 13
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(DARPA), 263–264

DeMarco, Tom, 199
Deming, W. Edwards, 281–282
Department of Veterans Affairs, 26–27, 51–55, 68,

115, 187
DHS & Associates, 266
Diebold Group, The, 265
digital fuel flow meter, 278
Dilbert Principle, 17
Dorgan, Byron Senator, 263
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Dyson, Freeman, 252

Ebay, 255
Eberstadt, George, 253
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see Expected Cost of Information
Edison, Thomas, 121
eignenvalues, 243
Einstein, Albert, 22
Electronic Markets, 260
El-Gamal, Mahmoud A., 181
emerging preferences, 223–224
Environmental Protection Agency

methyl mercury, 39
reactions to calibration training, 76
SDWIS, 270–275
Statistical Support Services, 148
unleaded gas usage study, 158–159

Epich, Ray, 265
epiphany equation, 110–113
equivalent bet test, 60, 62, 66
Eratosthenes, 33, 181, 251, 253, 288

compared to Enrico Fermin, Emily Rosa, 19
measuring Earth’s circumference, 9–11

EVII
see Expected Value of Imperfect Information

EVSI
see Expected Value of Sample Information

Expected Cost of Information (ECI), 107–108
expected opportunity loss, 100–103, 105–106
expected opportunity loss factor, 105
Expected Value of Imperfect Information (EVII)

see expected value of information
Expected Value of Information (EVI)

curve, 107–108
definition, 102–103

Expected Value of Perfect Information (EVPI)
compared to EVI, 107
definition, 102–103
estimation of, for ranges, 103–105
for binary uncertainties, 102

Expected Value of Sample Information (EVSI)
see expected value of information

Experiment, 12–15
among other methods of observation, 137, 140
calibration with Giga Information Group, 73–75
see also control
see also jelly bean example
meaning of controlled, 30
see also Rosa, Emily
statistical procedure for, 165–169
thought, 28
with frequentists, 71

Experts, use of in measurement
see calibrated probability assessments
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ineffectual uses that add error,
238–246

see also Lens method
see also prediction markets
see also Rasch model
sources of error, 222–227

Eysenbach, Gunther, 254

Fahrenheit, Daniel, 121
fallacy

McNamara, 99
measurement skeptic’s, 197
vs. heuristic, 221
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Failure of Risk Management: Why Its Broken and
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Federal CIO Council, 51–52
Feller, William, 69
Fermi decomposition, 11–12, 17, 50, 109

as first step in measurement, 124–127
insurance market example, 13
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Fermi Questions
see Fermi decomposition
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see also Fermi decomposition
ignorance vs. knowledge, 41
Nobel Prize, 11

Fischer, Black, 286
flexibility, how to measure, 284
forecast

improving with simulations, 96
military fuel logistics, 275–282
see also prediction markets
special case of measurement, 101

Foresight Exchange, 258
frequentist, 70–71
fuel flow meter

see digital fuel flow meter
function points, 113–114

Galileo, 121
game theory, 100
General Electric, 261
Gibson, William, 254
Giga Information Group, 73–75
Giga World, 1997 74
Gilb’s Law, 186
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252–253
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Alerts, 255
Earth, 252–253
search tool, 127–128

Google Trends, 256
Gosset, William Sealey, 142
Gould, Stephen J., 40
GPS Insight, 229–230
GPS see global positioning system, 252–253
Gray, Paul, 243
Grether, David, 181
Guinness Book of World Records, 15
Guinness Brewery, 142

Hale, Julianna, 256–257
halo effect, 222–223
Hammitt, James, 209–210
Handy, Charles, 99
Hansen, Robin, 263–264
happiness, measuring, 207
Harvard Center for Risk Analysis, 209–210
Hawthorne Effect, 136
Heisenberg, Werner, 136
heuristics, 221
HMMWV, 277
horns effect, 222–223
Houston Miracle, 37
howtomeasureanything.com

advanced Monte Carlo examples, 90
Bayesian inversion for ranges, 193
calibration test examples, 272
mnemonic for illusions of intangibles, 21
Monte Carlo example, 85–89
options example, 287
population proportion, small samples, 156
quantifying calibration performance, 63
simple Bayesian inversion example, 180
value of information analysis example, 106–107

Human life, see Value of a Statistical Life
Hummer, see HMMWV

Illusion of communication, 241, 245
illusion of learning, 226, 246
Illusion of Intangibles

see objections to measurement
improper linear models, 229, 241–242
inconsistency, 234–236, 247
indifference curves, see utility curves
infodemiology, 254
information availability, modeling the value of,

284
Information Awareness Office, 263
Information Economics (the weighted scoring

method by Parker, Benson, Trainor),
242–243

Information Theory, 23–24
InformationWeek, 213
innovation, measurement of, 283–284
innumeracy, 209–210
instruments of measurement

benefits of, 122–123
history of, 120–121
human experts as, 221–248
internet used as, 254–257
new instruments, 251–254
see also prediction markets

intangibles
see also objections to measurement
types of, 3

intercept, 171
Internet

based-surveys, 256–257
mining for data, 254–257

InTrade, 258, 260
invariant comparison, 230–231
investment boundary, 211–215, 268
IQ, 39–40
IT measurement inversion

see measurement inversion
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Laplace, Pierre, 57
Lexile framework, 233
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Likert scale, 204, 206, 207
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see also improper linear models
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Long Term Capital Management, 287
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Lunz, Mary, 232

M,-1 Abrams Main Battle Tank, 277
Manhattan Project, 81
MapQuest, 255
Marine Expeditionary Force (MEF), 276, 279
Mark V tank, 160
Markov simulation, 90
Markowitz, Harry, 211–213
Marmon Group, The, 265
mashups, 255–256
mathless statistics table, 150–151
McKay, Chuck, 13
Mcnamara Fallacy, 99
McNurlin, Barbara, 242–243
mean, estimate of, 243–244
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Measurement Research Associates, 232
Measurement, definition, 21, 23–26
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definition, 30
estimation of, see mathless table
probability it is below a threshold, 162–165

Meehl, Paul, 225, 229, 231, 234, 239, 245, 246, 248
see also Clinical vs. Statistical Prediction

Merton, Robert C., 286
MetaMetrics, Inc., 233
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Misconceptions about statistics, 37–39
misconceptions of measurement, 21

see also objections to measurement
Mitre Corporation, 17–18, 135, 138, 283
Mitre Information Infrastructure, 17–18
modern portfolio theory, 211–212, 287
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institutionalizing the use of, 91–92
inventors of, 81
original use of, 81
software tools, 94

Moore, David, 31
Multiple R, 172
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see National Air & Space Administration

National Air & Space Administration, 96
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National Leisure Group, 256–257
Network response time, customer call example,

130–131
NewsFutures, 260–261
Newton, Sir Isaac, 51, 60
Nike Method, 31
Nobel Prize

Economics, Kahneman, 58
Economics, Modern Portfolio Theory (see also

Markowitz), 192
Economics, Options Theory (see also Merton),

265
Physics (see also Fermi), 11, 41

Nominal scale, 25
non-linear regression, 238
non-parametric, 149
normal distribution

see also, 90% confidence interval as
introduction to, 84
see also normdist(), 194
see also norminv(), 75
parametric methods, 135
random generation of, 74–75

normdist(), Excel Function, 168, 195–195
norminv(), Excel Function, 84–85
Nussbaum, Barry, 148, 158–159

Oakland A’s, 219
Objections to Measurement

Concept of Measurement, 21–26
Economic, 35–37
Ethical, 39–41
Methods of Measurement, 28–35
Object of Measurement, 26–28
Statistics, 37–39

Office of Naval Research, 275, 280
oil exploration, effect of Monte Carlo simulations,

96
opportunity loss, 101–102
options theory, 286–287
ordinal scales

compared to other scales, 25
problems with using, 241

Oswald, Andrew, 207
outliers, 148–149
overconfidence

compensating for, 64
definition, 58
as judgment performance decreases, 226
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Pairwise comparison, 243
parametric, 148–152, 178
partition dependence, 205–206, 241, 245
performance

clarifying, 215
faculty examples, 227–228
measured financially, 218–219
of expert judgment vs confidence, 226
of programmers, utility curve example, 215–216
statistical vs. expert forecasts of, 225

piano tuners, see Fermi
placebo effect, 108, 123

control for, 122, 135
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estimating the size of, 153–155
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vs. selection bias, 135

range compression, 241, 245
rank reversal, 244
Rasch model
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Rasch, Georg, 232
real options, 286–287
regression, 155–160
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introduction to, 169–171
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Reid, Thomas, 26
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return on investment

Monte Carlo output, 86
vs. risk, 80, 212

return on management, 219
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risk

computing with Monte Carlo simulations, 81–90
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ineffective measures of, 79–80
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serial number sampling, see sample
Shannon, Claude, 23–25
slope, 170
spot sampling, see sample
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standard deviation

algebraic solution to adding ranges, 87
in a Monte Carlo simulation, 84–85
in a t-distribution, 143–144
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statistical significance, 145–148
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proving anything with, 22, 38
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student’s-t, 142–144
use of confidence intervals, 57
z, 143–144

Stenner, Jack, 233
Stevens, Stanley Smith, 24–25
Stochastic Information Packet, 92
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Preserved, 92
stratified sampling, see sample
student-t statistic, 134
subjectivist, 70–71
supplementary web site, see
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Surowiecki, James, 258
survey questions

avoiding problems in, 204–206
types of, 204
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systemic error, 132–133

Taleb, Nassim, 95
Target, 256
television ratings, 171
test group, 16, 28, 166–168
test market, 179–180
thought experiment, 28
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measuring to the, 162–165
probability calculator chart, 163
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Torres, Luis, 275–276, 280
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Tukey, John W., 134–135
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Ulam, Stanislaw, 81
uncertainty

change in vs. sample size, 145
definition, 50
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probability assessment)
value of reducing (see expected value of

information)
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vs. risk, 49–50

under-confidence, 58
uniform distribution, 87–90
United States Marine Corps, 275–281
unleaded gasoline, 158–159
utility curve, 214–16

value
of a human life (see value of a statistical life)
of a process, department or function, 282–283
of information (see expected value of

information)
ultimately subjective, 203

value of a statistical life, 209
Value of information

see expected value of information
variance

effected by extreme values, 151
for population proportion, 154–155
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virus, computer
see also antivirus software
estimating the effects of, 53–55

Walmart, 256
weights

see also Lens method
see also linear models
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willingness to pay, 207–211, 271
Wilson, Todd, 255
Wizard of Ads, 13
World War II, estimating German tank production,

159–162
WTP

see willingness to pay
Wyden, Ron, Senator, 263
www.howtomeasureanything.com

see howtomeasureanything.com

XLSim, 94

z-score
as used by Robyn Dawes, 229–230, 238,

240–241
see also z-statistic

z-statistic, 143–144, 147–148, 229–230, 238, 240
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