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HOW TO MEASURE ANYTHING 

FINDING THE VALUE OF “INTANGIBLES” IN BUSINESS 

 

BY DOUGLAS W. HUBBARD 
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Exhibit 4.1 

IT Security for the Department of Veterans Affairs 

 
 

Exhibit 4.2 

Department of Veterans Affairs Estimates for the Effects of Virus Attacks 
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Exhibit 5.1 

Sample Calibration Test 

# Question 
90% Confidence Interval 

Lower Bound Upper Bound 
1 In 1938 a British steam locomotive set a new 

speed record by going how fast (mph)? 
  

2 In what year did Sir Isaac Newton publish the 
Universal Laws of Gravitation? 

  

3 How many inches long is a typical business 
card? 

  

4 The Internet (then called “Arpanet”) was 
established as a military communications 
system in what year? 

  

5 In what year was William Shakespeare born? 
 

  

6 What is the air distance between New York and 
Los Angeles (miles)? 

  

7 What percentage of a square could be covered 
by a circle of the same width? 

  

8 How old was Charlie Chaplin when he died? 
 

  

9 How many pounds did the first edition of this 
book weigh? 

  

10 The TV show Gilligan’s Island first aired on 
what date? 
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Exhibit 5.1, continued 

Sample Calibration Test 

# Statement 
Answer 

(True/False) 
Confidence that you are correct 

(Circle one) 
1 The ancient Romans were conquered 

by the ancient Greeks. 
 50%   60%   70%   80%   90%  100% 

2 There is no species of three-humped 
camels. 
 

 50%   60%   70%   80%   90%  100% 

3 A gallon of oil weighs less than a 
gallon of water. 
 

 50%   60%   70%   80%   90%  100% 

4 Mars is always farther away from Earth 
than Venus. 
 

 50%   60%   70%   80%   90%  100% 

5 The Boston Red Sox won the first 
World Series. 
 

 50%   60%   70%   80%   90%  100% 

6 Napoleon was born on the island of 
Corsica. 
 

 50%   60%   70%   80%   90%  100% 

7 “M” is one of the three most commonly 
used letters. 
 

 50%   60%   70%   80%   90%  100% 

8 In 2002 the price of the average new 
desktop computer purchased was under 
$1,500. 

 50%   60%   70%   80%   90%  100% 

9 Lyndon B. Johnson was a governor 
before becoming vice president. 

 50%   60%   70%   80%   90%  100% 

10 A kilogram is more than a pound. 
 

 50%   60%   70%   80%   90%  100% 
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Answers to Sample Calibration Test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

# Question Answer 
1 In 1938 a British steam locomotive set a new speed 

record by going how fast (mph)? 
126 

2 In what year did Newton publish the universal laws of 
gravitation? 

1685 

3 How many inches long is a typical business card? 3.5 
4 The Internet (then called “Arpanet”) was established as a 

military communications system in what year? 
1969 

5 What year was William Shakespeare born? 1564 
6 What is the air distance between New York and Los 

Angeles in miles? 
2,451 

7 What percentage of a square could be covered by a circle 
of the same width? 

78.5% 

8 How old was Charlie Chaplin when he died? 88 
9 How many pounds did the first edition of this book 

weigh? 
1.23 

10 The TV show Gilligan’s Island first aired on what date? Sept. 26, 1964 
# Statement Answer 
1 The ancient Romans were conquered by the ancient 

Greeks. 
FALSE 

2 There is no species of three-humped camels. TRUE 
3 A gallon of oil weighs less than a gallon of water. TRUE 
4 Mars is always farther away from Earth than Venus. FALSE 
5 The Boston Red Sox won the first World Series. TRUE 
6 Napoleon was born on the island of Corsica. TRUE 
7 “M” is one of the three most commonly used letters. FALSE 
8 In 2002 the price of the average new desktop computer 

purchased was under $1,500. 
TRUE 

9 Lyndon B. Johnson was a governor before becoming vice 
president. 

FALSE 

10 A kilogram is more than a pound. TRUE 
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Exhibit 5.2a 

Aggregate Group Performance 

 

 

Exhibit 5.2b 

Extremes of Performance 
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Exhibit 5.3 

Calibration Experiment Results for 20 IT Industry Predictions in 1997 
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Exhibit 6.1 

Normal Distribution 



9 

Exhibit 6.2 

Simple Monte Carlo Layout in Excel 



10 

Exhibit 6.3 

Histogram 
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Exhibit 6.4 

Binary (a.k.a. Bernoulli) Distribution 

 

 

Exhibit 6.5 

Uniform Distribution 
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Exhibit 6.6 

Optional: Additional Monte Carlo Concepts for the More Ambitious Student 
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Exhibit 6.7 

A Few Monte Carlo Tools 

Tool Made by Description 
AIE Wizard Hubbard Decision Research, 

Glen Ellyn, IL 
Excel-based set of macros; also computes 

value of information and portfolio 
optimization; emphasizes methodology over 
the tool and provides consulting for 
practical implementation issues. 

Crystal Ball Oracle (previously 
Decisioneering, Inc., purchased 
by Oracle), Denver, CO 

Excel based; a wide variety of distributions; a 
fairly sophisticated tool. Broad user base 
and technical support. Has adopted 
Savage’s SIPs and SLURPs and Dist utility. 

@Risk Palisade Corporation, Ithaca, 
NY 

Another Excel-based tool; main competitor to 
Crystal Ball. Many users and technical 
support. 

XLSim Stanford U Professor Sam 
Savage, AnalyCorp 

Inexpensive package designed for ease of 
learning and use. Savage also provides 
seminars and management protocols for 
making Monte Carlo methods practical in 
organizations. 

Risk Solver Engine Frontline Systems, Incline 
Village, NV 

Unique Excel-based development platform to 
perform “interactive” Monte Carlo 
simulation at unprecedented speed. 
Supports SIP and SLURP formats for 
probability management. 

Analytica Lumina Decision Systems, Los 
Gatos, CA 

Uses an extremely intuitive graphical interface 
that allows complex systems to be modeled 
as a kind of flowchart of interactions; has a 
significant presence in government and 
environmental policy analysis. 

SAS SAS Corporation, Raleigh, NC Goes well beyond the Monte Carlo; extremely 
sophisticated package used by many 
professional statisticians. 

SPSS SPSS Inc., Chicago, IL Also goes far beyond the Monte Carlo; tends to 
be more popular among academics. 

Mathematica Wolfram Research, 
Champaign, IL 

Another extremely powerful tool that does 
much more than Monte Carlo; used 
primarily by scientists and mathematicians 
but has applications in many fields. 
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Exhibit 7.1 

Extremely Simple Expected Opportunity Loss Example 

 

 

Exhibit 7.2 

EOL “Slices” for Range Estimates 
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Exhibit 7.3 

Example of the Relative Threshold 
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Exhibit 7.4 

Expected Opportunity Loss Factor Chart 

 

*RT (Threshold – Worst Bound) / (Best Bound – Worst Bound); 

see Exhibit 7.2 for more detail.
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Exhibit 7.5 

Expected Value of Information Curve 

 

EVPI: Expected Value of Perfect Information 

ECI: Expected Cost of Information 

EVI: Expected Value of Information 
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Exhibit 7.6 

Measurement Inversion 
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Exhibit 9.1 

Simplified t-Statistic 

 

Pick the nearest sample size (or interpolate if you prefer more precision).
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Exhibit 9.2 

How Uncertainty Changes with Sample Size 

 

Uncertainty reduces much faster on the first few observations than you might think.
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Exhibit 9.3 

Varying Rates of Convergence for the Estimate of the Mean 
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Exhibit 9.4 

Mathless 90% CI for the Median of Population 

 

 

Exhibit 9.5 

Population Proportion 90% CI for Small Samples 
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Exhibit 9.6 

Example Distributions for Estimates of Population Proportion from Small Samples 

 

 

Exhibit 9.7 

Comparison of World War II German Mark V Tank Production Estimates 

 

Source: Leo A. Goodman, “Serial Number Analysis,” 
Journal of the American Statistical Association 47 (1952): 622–634.
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Exhibit 9.8 

Serial Number Sampling 
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Exhibit 9.9 

Threshold Probability Calculator 
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Exhibit 9.10 

Examples of Correlated Data 
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Exhibit 9.11 

Promotion Period versus Ratings Points for a Cable Network 
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Exhibit 9.12 

Selected Items from Excel’s Regression Tool “Summary Output” Table 
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Exhibit 9.13 

Promotion Time versus Ratings Chart with the “Best-Fit” Regression Line Added 
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Exhibit 10.1 

Bayes’ Theorem 

 

 

Exhibit 10.2 

Calibrated Subjective Probabilities versus Bayesian 
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Exhibit 10.3 

Confidence versus Information Emphasis 
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Exhibit 10.4 

Customer Retention Example 

 

Comparison of Prior Knowledge, Sampling without Prior Knowledge, 
and Sampling with Prior Knowledge (Bayesian Analysis). 

 

Exhibit 10.5 

Summary of Results of the Three Distributions versus Thresholds 
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Exhibit 11.1 

An Investment Boundary Example 

 

 

Exhibit 11.2 

Hypothetical “Utility Curves” 
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Exhibit 12.1 

Asch Conformity Experiment 

 

 

Exhibit 12.2 

Effects of Lens Model on Improving Various Types of Decision 
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Exhibit 12.3 

Lens Model Process 

 

 

Exhibit 12.4 

Nonlinear Example of a Lens Model Variable 
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Exhibit 12.5 

Relative Value of Estimation Methods for Groups of Similar Problems 
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Exhibit 13.1 

Summary of Available Prediction Markets 
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Exhibit 13.2 

Share Price for “Apple Computer Dies by 2005” on Foresight Exchange 

 

 

Exhibit 13.3 

Performance of Prediction Markets: Price versus Reality 
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Exhibit 14.1 

Summary of the AIE Process: The Universal Measurement Approach 
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Exhibit 14.2 

Overview of the Spreadsheet Model for the Benefits of SDWIS Modification 

 

 

Exhibit 14.3 

Summary of Average Effects of Changing Supply Route Variables 
for a Marine Expeditionary Force (MEF) 
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Additional Calibration Tests 

Calibration Survey for Ranges: A 

# Question Lower Bound 
(95% chance 

value is higher) 

Upper Bound 
(95% chance 

value is lower) 
1 How many feet tall is the Hoover Dam?   
2 How many inches long is a 20-dollar 

bill? 
  

3 What percentage of aluminum is 
recycled in the United States? 

  

4 When was Elvis Presley born?   
5 What percentage of the atmosphere is 

oxygen by weight? 
  

6 What is the latitude of New Orleans? 
Hint: Latitude is 0 degrees at the equator 
and 90 at the North Pole. 

  

7 In 1913, the U.S. military owned how 
many airplanes? 

  

8 The first European printing press was 
invented in what year? 

  

9 What percentage of all electricity 
consumed in U.S. households was used 
by kitchen appliances in 2001? 

  

10 How many miles tall is Mount Everest?   
11 How long is Iraq’s border with Iran in 

kilometers? 
  

12 How many miles long is the Nile?   
13 In what year was Harvard founded?   
14 What is the wingspan (in feet) of a 

Boeing 747 jumbo jet? 
  

15 How many soldiers were in a Roman 
legion? 

  

16 What is the average temperature of the 
abyssal zone (where the oceans are more 
than 6,500 feet deep) in degrees F? 

  

17 How many feet long is the Space Shuttle 
Orbiter (excluding the external tank)? 

  

18 In what year did Jules Verne publish 
20,000 Leagues Under the Sea? 

  

19 How wide is the goal in field hockey 
(feet)? 

  

20 The Roman Coliseum held how many 
spectators? 

  

 

Answers on page 45.
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Additional Calibration Tests 

Calibration Survey for Ranges: B 

# Question Lower Bound 
(95% chance 

value is higher) 

Upper Bound 
(95% chance 

value is lower) 
1 The first probe to land on Mars, Viking 1, landed 

there in what year? 
  

2 How old was the youngest person to fly into 
space? 

  

3 How many meters tall is the Sears Tower?   
4 What was the maximum altitude of the Breitling 

Orbiter 3, the first balloon to circumnavigate the 
globe, in miles? 

  

5 On average, what percentage of the total software 
development project effort is spent in design? 

  

6 How many people were permanently evacuated 
after the Chernobyl nuclear power plant 
accident? 

  

7 How many feet long were the largest airships?   
8 How many miles is the flying distance from San 

Francisco to Honolulu? 
  

9 The fastest bird, the falcon, can fly at a speed of 
how many miles per hour in a dive? 

  

10 In what year was the double helix structure of 
DNA discovered? 

  

11 How many yards wide is a football field?   
12 What was the percentage growth in Internet hosts 

from 1996 to 1997? 
  

13 How many calories are in 8 ounces of orange 
juice? 

  

14 How fast would you have to travel at sea level to 
break the sound barrier (mph)? 

  

15 How many years was Nelson Mandela in prison?   
16 What is the average daily calorie intake in 

developed countries? 
  

17 In 1994, how many nations were members of the 
United Nations? 

  

18 The Audubon Society was formed in the United 
States in what year? 

  

19 How many feet high is the world’s highest 
waterfall (Angel Falls, Venezuela)? 

  

20 How deep beneath the sea was the Titanic found 
(miles)? 

  

 

Answers on page 46.
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Additional Calibration Tests 

Calibration Survey for Binary: A 

 Statement Answer 
True/False 

Confidence that you 
are correct  
(Circle one) 

1 The Lincoln Highway was the first paved road in the United 
States, and it ran from Chicago to San Francisco. 

 50%  60%  70% 
80%  90%  100% 

2 Iron is denser than gold.  50%  60%  70% 
80%  90%  100% 

3 More American homes have microwaves than telephones.  50%  60%  70% 
80%  90%  100% 

4 “Doric” is an architectural term for a shape of a roof.  50%  60%  70% 
80%  90%  100% 

5 The World Tourism Organization predicts that Europe will 
still be the most popular tourist destination in 2020. 

 50%  60%  70% 
80%  90%  100% 

6 Germany was the second country to develop atomic 
weapons. 

 50%  60%  70% 
80%  90%  100% 

7 A hockey puck will fit in a golf hole.  50%  60%  70% 
80%  90%  100% 

8 The Sioux were one of the “Plains” Indian tribes.  50%  60%  70% 
80%  90%  100% 

9 To a physicist, “plasma” is a type of rock.  50%  60%  70% 
80%  90%  100% 

10 The Hundred Years’ War was actually over a century long.  50%  60%  70% 
80%  90%  100% 

11 Most of the fresh water on Earth is in the polar ice caps.  50%  60%  70% 
80%  90%  100% 

12 The Academy Awards (Oscars) began over a century ago.  50%  60%  70% 
80%  90%  100% 

13 There are fewer than 200 billionaires in the world.  50%  60%  70% 
80%  90%  100% 

14 In Excel, a “^” means “take to the power of.”  50%  60%  70% 
80%  90%  100% 

15 The average annual salary of airline captains is over 
$150,000. 

 50%  60%  70% 
80%  90%  100% 

16 By 1997, Bill Gates was worth more than $10 billion.  50%  60%  70% 
80%  90%  100% 

17 Cannons were used in European warfare by the eleventh 
century. 

 50%  60%  70% 
80%  90%  100% 

18 Anchorage is the capital of Alaska.  50%  60%  70% 
80%  90%  100% 

19 Washington, Jefferson, Lincoln, and Grant are the four 
presidents whose heads are sculpted into Mount Rushmore. 

 50%  60%  70% 
80%  90%  100% 

20 John Wiley & Sons is not the largest book publisher.  50%  60%  70% 
80%  90%  100% 

 

Answers on page 47. 
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Additional Calibration Tests 

Calibration Survey for Binary: B 

 Statement Answer 
True/False 

Confidence that you 
are correct  
(Circle one) 

1 Jupiter’s “Great Red Spot” is larger than Earth.  50%  60%  70% 
80%  90%  100% 

2 The Brooklyn Dodgers’ name was an abbreviation for 
“trolley car dodgers.” 

 50%  60%  70% 
80%  90%  100% 

3 “Hypersonic” is faster than “subsonic.”  50%  60%  70% 
80%  90%  100% 

4 A “polygon” is three dimensional and a polyhedron is two 
dimensional. 

 50%  60%  70% 
80%  90%  100% 

5 A 1-watt electric motor produces 1 horsepower.  50%  60%  70% 
80%  90%  100% 

6 Chicago is more populous than Boston.  50%  60%  70% 
80%  90%  100% 

7 In 2005, Wal-Mart sales dropped below $100 billion.  50%  60%  70% 
80%  90%  100% 

8 Post-It Notes were invented by 3M.  50%  60%  70% 
80%  90%  100% 

9 Alfred Nobel, whose fortune endows the Nobel Peace Prize, 
made his fortune in oil and explosives. 

 50%  60%  70% 
80%  90%  100% 

10 A BTU is a measure of heat.  50%  60%  70% 
80%  90%  100% 

11 The winner of the first Indianapolis 500 clocked an average 
speed of under 100 mph. 

 50%  60%  70% 
80%  90%  100% 

12 Microsoft has more employees than IBM.  50%  60%  70% 
80%  90%  100% 

13 Romania borders Hungary.  50%  60%  70% 
80%  90%  100% 

14 Idaho is larger (area) than Iraq.  50%  60%  70% 
80%  90%  100% 

15 Casablanca is on the African continent.  50%  60%  70% 
80%  90%  100% 

16 The first man-made plastic was invented in the nineteenth 
century. 

 50%  60%  70% 
80%  90%  100% 

17 A chamois is an alpine animal.  50%  60%  70% 
80%  90%  100% 

18 The base of a pyramid is in the shape of a square.  50%  60%  70% 
80%  90%  100% 

19 Stonehenge is located on the main British island.  50%  60%  70% 
80%  90%  100% 

20 Computer processors double in power every three months 
or less. 

 50%  60%  70% 
80%  90%  100% 

 

Answers on page 48. 
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Answers to Additional Calibration Tests 

Calibration Survey for Ranges: A 

# Answers 
1 738 
2 6 3/16ths (6.1875) 
3 45% 
4 1935 
5 21% 
6 31 
7 23 
8 1450 
9 26.7% 
10 5.5 
11 1458 
12 4,160 
13 1636 
14 196 
15 6000 
16 39° F 
17 122 
18 1870 
19 12 
20 50,000 
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Answers to Additional Calibration Tests 

Calibration Survey for Ranges: B 

# Answers 
1 1976 
2 26 
3 443 
4 6.9 
5 20% 
6 135,000 
7 803 
8 2394 
9 150 
10 1953 
11 53.3 
12 70% 
13 120 
14 760 
15 26 
16 3,300 
17 184 
18 1905 
19 3212 
20 2.5 miles 
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Answers to Additional Calibration Tests 

Calibration Survey for Binary: A 

# Answers 
1 FALSE 
2 FALSE 
3 FALSE 
4 FALSE 
5 TRUE 
6 FALSE 
7 TRUE 
8 TRUE 
9 FALSE 
10 TRUE 
11 TRUE 
12 FALSE 
13 FALSE 
14 TRUE 
15 FALSE 
16 TRUE 
17 FALSE 
18 FALSE 
19 FALSE 
20 TRUE 
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Answers to Additional Calibration Tests 

Calibration Survey for Binary: B 

# Answers 
1 TRUE 
2 TRUE 
3 TRUE 
4 FALSE 
5 FALSE 
6 TRUE 
7 FALSE 
8 TRUE 
9 TRUE 
10 TRUE 
11 TRUE 
12 FALSE 
13 TRUE 
14 FALSE 
15 TRUE 
16 TRUE 
17 TRUE 
18 TRUE 
19 TRUE 
20 FALSE 

 


