
3 From the Editor
Forecasting & Futurism 
Newsletter—A New Name 
and a New Dimension for 
Our Section

 By Dave Snell

5 From the Chairperson 
and Vice Chairperson 
Introducing the New 
Forecasting and Futurism 
Professional Interest 
Section

 By Ben Wolzenski and  
Alan Mills

6 Introduction to 
Forecasting Methods for 
Actuaries

 By Alan Mills

10 The Delphi Method
 By Scott McInturff

16 White, Gray and Black 
Swans  
Identifying, Forecasting 
and Managing Medical 
Expenditure Trend Drivers 
in a Complex World

 By Alan Mills

21 Book Review
 Fortune’s Formula: 

The Untold Story of the 
Scientific Betting System 
That Beat the Casinos and 
Wall Street—by William 
Poundstone

 Review by Dave Snell

22 Should Actuaries Get 
Another Job?

 Nassim Taleb’s Work 
and Its Significance for 
Actuaries

 By Alan Mills

ISSue 1 | SePTeMBeR 2009

N e W S L e T T e R

Forecasting and Futurism 
Section

The New 
Forecasting 
and Futurism 
Professional Interest 
Section
By Ben Wolzenski and Alan Mills

&Futurism
Forecasting



WEB SITE 
COORDINATOR
 
Xin Liu

PROGRAM COMMITTEE 
REPRESENTATIVES 

Benjamin Wadsley 
(Annual Meeting) 

Philip Bieluch 
(Spring Meeting) 

BOARD PARTNER 

Philip Gold,  
FSA, MAAA, FIA

2008-2009 
SECTION LEADERSHIP 

Chairperson
Ben Wolzenski,  
FSA, MAAA

Vice Chairperson
Alan Mills,  
FSA, MAAA

Secretary/Treasurer
Scott McInturff,  
FSA, MAAA

COuNCIL MEMBERS 

Philip Bieluch,  
FSA, MAAA, FCA
 
Xin Liu, 
FSA, MAAA

Walter Marsh, 
FSA, MAAA 

Dennis Martin, 
FSA, MAAA, FCIA 

David Snell,  
ASA, MAAA 

Benjamin Wadsley,  
ASA, MAAA 

NEWSLETTER 
EDITOR
 
David Snell 

SOA STAFF
Jacque Kirkwood, Staff editor
e: jkirkwood@soa.org

Meg Weber, Staff Partner
e: mweber@soa.org

Christy Cook, Section Specialist
e: ccook@soa.org

Julissa Sweeney, Graphic Designer
e: jsweeney@soa.org

Facts and opinions contained herein are the sole responsibility of the persons 
expressing them and should not be attributed to the Society of Actuaries, 
its committees, the Forecasting & Futurism Section or the employers of the 
authors. We will promptly correct errors brought to our attention.

Copyright © 2009 Society of Actuaries. All rights reserved. Printed in the 
united States of America.

ISSue 1 | SePTeMBeR 2009

&Futurism
Forecasting

2 | FORECASTING & FUTURISM SePTeMBeR 2009

WEB SITE 
COORDINATOR
 
Xin Liu

PROGRAM COMMITTEE 
REPRESENTATIVES 

Benjamin Wadsley 
(Annual Meeting) 

Philip Bieluch 
(Spring Meeting) 

BOARD PARTNER 

Philip Gold,  
FSA, MAAA, FIA

2008-2009 
SECTION LEADERSHIP 

Chairperson
Ben Wolzenski  
FSA, MAAA

Vice Chairperson
Alan Mills  
FSA, MAAA, ND

Secretary/Treasurer
Scott McInturff  
FSA, MAAA

COuNCIL MEMBERS 

Philip Bieluch  
FSA, MAAA, FCA
 
Xin Liu 
FSA, MAAA

Walter Marsh 
FSA, MAAA 

Dennis Martin 
FSA, MAAA, FCIA 

David Snell  
ASA, MAAA 

Benjamin Wadsley  
ASA, MAAA 

NEWSLETTER 
EDITOR
 
David Snell
e: dsnell@rgare.com 

SOA STAFF

Jacque Kirkwood, Staff editor
e: jkirkwood@soa.org

Meg Weber, Staff Partner
e: mweber@soa.org

Christy Cook, Section Specialist
e: ccook@soa.org

erin Pierce, Graphic Designer
e: epierce@soa.org

Facts and opinions contained herein are the sole responsibility of the persons 
expressing them and should not be attributed to the Society of Actuaries, 
its committees, the Forecasting & Futurism Section or the employers of the 
authors. We will promptly correct errors brought to our attention.

Copyright © 2009 Society of Actuaries. All rights reserved. Printed in the 
united States of America.

ISSue 1 | SePTeMBeR 2009

&Futurism
Forecasting
N e W S L e T T e R



 SePTeMBeR 2009 FORECASTING & FUTURISM |  3

M any mathematicians are familiar with a classic 
book from 1884 (still in print) by Edwin Abbott 
called Flatland: A Romance of Many Dimensions. 

The hero, a square (in the geometrical sense, not a personal-
ity trait) is visited by a being from spaceland, a sphere, and 
together they explore the concept of multiple dimensions.

In a similar theme, the former Futurism Section has added 
an important new dimension to its charter. We are now the 
Forecasting and Futurism Section and to emphasize how 
much of an expansion this is, we have chosen to call our 
newsletter, Forecasting & Futurism to signify that we have 
added a new dimension to our sphere of influence and focus.

In this first issue of the Forecasting & Futurism Newsletter, 
formally called Actuarial Futures, we have some articles 
from Forecasting and Futurism Section council members 
that further explain these exciting changes.

In “The New Forecasting and Futurism Professional Interest 
Section,” Alan Mills, vice chair and Ben Wolzenski, chair 
of the Section, list some of the new (and old) tools associ-
ated with forecasting that ought to be part of your toolbox. 
They also alert us to upcoming  events—including a special 
panel discussion at the SOA Annual Meeting with Nassim 
Nicholas Taleb, the author of The Black Swan.

Scott McInturff gives a detailed but highly readable descrip-
tion of the Delphi Method. Quoting from Scott’s article, 

 “For many, Delphi conjures up images of a priestess 
possessed of mystical powers, reeking of sulphur, 
seated on a stool over a fissure that radiates from 
the center of the earth, and making indecipherable 
proclamations about the how the future will unfold.”

Scott demystifies the Delphi Method; and he does it 
by describing a practical case study he coordinated. He 
gives us first-hand advice based on what went well, and 
what didn’t. 

Did you know that the Chinese term for actuary translates 
as master of accurate calculations? Our Section recently 
published a Delphi report called “Blue Ocean Strategies 
In Technology For Business Acquisition By The Life 
Insurance Industry” where we discuss some good, and per-
haps not so good implications of that definition. We chose 
not to reproduce the 280-page report here in this newsletter, 
but here is a link to it: http://www.soa.org/research/life/
research-blue-ocean-strat.aspx

Our incoming chair for the Section, Alan Mills, has con-
tributed three articles for us as well as collaborating on 
another with Ben Wolzenski. His “White, Gray and Black 
Swans—Identifying, Forecasting and Managing Medical 
Expenditure Trend Drivers in a Complex World,” differ-
entiates the three types of swans and the challenges they 
pose for quants (quantitative analysts) trying to make 
sense of complex adaptive systems. Then, he describes 
forecasting methods to address these challenges. He 
supplements his description with anecdotes, quotes and 
diagrams for a succinct but understandable exposition.

Alan’s “Introduction To Forecasting Methods For 
Actuaries,” briefly lists some of the forecasting methods 
actuaries commonly use; and then tells us about several 
more that are in common use by other professionals in the 
business community—methods we ought to be consider-
ing even though they were not in the study note we might 
have read years ago.

In “Should Actuaries Get Another Job? Nassim Taleb’s 
Work and Its Significance for Actuaries,” Alan reviews 
the recent work of Nassim Taleb—who is clearly not a fan 
of actuaries—including the very popular books The Black 
Swan and Fooled By Randomness.

 “To support his thesis, Taleb cites numerous 
instances when we have been suckers, when dire 
consequences flowed from our inability to fore-
cast in the fourth quadrant, among which are the 

Forecasting & Futurism Newsletter 
—A New Name and a New Dimension 
for Our Section 
By Dave Snell

FROM THe eDITOR

CONTINueD ON PAGE 4

FROM THe eDITOR
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collapse of the Soviet Union, U.S. stock market 
collapses, and the current financial crisis. He also 
observes that in the areas of security analysis, 
political science, and economics, no one seems to 
be checking forecast accuracy.”

Are we suckers, as suggested by Taleb, or can we still 
“substitute facts for appearances, and demonstrations for 
impressions,” as we so often like to quote from John 
Ruskin?

I have also included a book review. After reading “Fortune’s 
Formula: The Untold Story of the Scientific Betting System 
That Beat the Casinos and Wall Street,” by William 

Poundstone, I came away with the feeling that: It takes 
exceptionally smart people to make truly massive blun-
ders! I think this ought to be a required read for actuaries. 
Fortunately, it is also a very entertaining read. I hope my 
review does it justice and piques your interest enough to 
read it.

Read through these articles. Think about how they may 
impact you, and how they may impact our industry. As 
actuaries, we have the basic mathematical and financial 
background at our disposal to learn to be better forecasters 
and futurists … or we can be complacent and watch as other 
disciplines assume these roles. t

Dave Snell, ASA, MAAA, is technology evangelist with RGA Reinsurance Company 
in Chesterfield, Mo. He can be reached at dsnell@rgare.com.

Dave Snell
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Alan Mills

A ctuaries in many fields need to stay current 
with best practices in forecasting. To help 
accomplish this, the old Futurism Section has 

expanded its scope to include all forecasting practices 
applicable to actuarial work—not just futurism tech-
niques. The new section is called the Forecasting and 
Futurism Section.

The new Forecasting and Futurism Section helps us 
stay current, and facilitates our professional develop-
ment, by providing information about, and training in, 
forecasting and futurism methods and tools, including:

•	 What the methods and tools are (including basic 
forecasting techniques, such as time-series expo-
nential smoothing and Box-Jenkins methods, 
as well as more advanced techniques such as 
Bayesian methods, agent-based modeling, and 
futurism techniques, many of which are not on 
the SOA exam syllabus),

•	 When to use them and when not to (based on 
experiential evidence),

•	  How to use them (including practical examples 
of their use, and best-practice guidelines), and

•	 How to present the results.

This change in the Section mirrors what is happening 
in the field of applied forecasting: traditional futurism 
techniques are now being combined with traditional 
statistical methods and newer modeling techniques (like 
agent-based modeling) to produce more powerful ways 
to explore the future.

Following are upcoming events and activities of the 
new Forecasting and Futurism Section:

•	 There will be a special panel-discussion session at 
the SOA Annual Meeting with Nassim Nicholas 

Taleb. Watch Annual Meeting announcements 
for details.

•	 Members of our Section are working with lead 
ERM actuaries from the United States, Germany 
and Australia to forecast the impact of emerging 
international risks.

•	  We are in the process of establishing a Web-
based facility for Section members to exchange 
ideas. For the latest Section news, visit our home 
page at http://www.soa.org/professional-inter-
ests/futurism/fut-detail.aspx.

We invite your inquiries about the Forecasting and 
Futurism Section and encourage you to join! Questions 
can be sent to Alan Mills at Alan.Mills@earthlink.net. 
To join our Section, complete the Section Membership 
Enrollment form which can be found at www.soa.org/
files/pdf/SOAMembershipForm.pdf. We look forward to 
hearing from you. t

Introducing the New Forecasting and 
Futurism Professional Interest Section 
By Ben Wolzenski and Alan Mills 

Alan Mills, FSA, MAAA, ND, is a family practice physician. He can be reached at 
alan.mills@earthlink.net.

Ben Wolzenksi, FSA, MAAA, is president of Actuarial Collaboration, Inc. He can be 
reached at bwolzenski@rgare.com.

FROM THe CHAIRPeRSON AND vICe CHAIRPeRSON 

Ben Wolzenski

http://www.soa.org/professional-interests/futurism/fut-detail.aspx
http://www.soa.org/professional-interests/futurism/fut-detail.aspx
http://www.soa.org/professional-interests/professional-interests/prof-join-section.aspx
http://www.soa.org/professional-interests/professional-interests/prof-join-section.aspx
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N early all actuaries employ some form of forecast-
ing: Life insurance actuaries forecast population 
mortality and company assets over lifetimes; 

retirement actuaries forecast pension plan payouts and 
plan assets during retirement; and health insurance actuar-
ies forecast medical expenditures and premium income 
for two or three years. But actuaries employ only a small 
subset of the forecasting methods used by the general 
business community. This article provides a brief introduc-
tion to forecasting methods that are potentially relevant to 
actuarial work.

ReLevANT FOReCASTING MeTHODS
Table 1 on page 7 and 8 provides an overview of forecast-
ing methods potentially applicable to the work of actuaries, 
with references for further study. It is organized as follows:

A.  Extrapolative methods: methods based on data 
patterns rather than explanatory variables.

B.  Explanatory variable methods: methods incorpo-
rating causal variables to forecast (explain) depen-
dent variables.

C.  Simulation modeling methods: methods using the 
computer to simulate real-world agents, behaviors 
and events.

D. Judgmental methods: methods based on expert 
opinion or intuition.

E. Composite methods: methods involving a combi-
nation of the above.

The table describes each method and its preferable applica-
tion. The table also includes an assessment of each method’s 
current usage both among actuaries and within the general 
business community. For further study, it cites references 
with basic information about the method, as well as refer-
ences covering more advanced information and applications. 
For each method, there is at least one reference that can be 

easily accessed online. 
A current version of 
the table and its refer-
ences will be found on 
the Forecasting and 
Futurism Section’s 
Web site, accessed 
through “Find a 
Section” on the SOA 
home page, www.soa.
org. As our under-
standing of actuarial 
forecasting methods 
and usage evolves, the 
table and references 
will be updated.

The table highlights an interesting observation: It appears 
that actuaries typically do not use forecasting methods that 
the general business community finds useful. Examples are:

•	 Exponential smoothing
•	 Autoregressive moving average
•	 Econometric modeling
•	 System dynamics simulation
•	 Multi-agent simulation

In an upcoming survey of actuaries, the Forecasting and 
Futurism Section will seek to substantiate and better under-
stand this observation.

Perhaps one reason that actuaries use a limited range 
of forecasting methods is that the actuarial exams do 
not cover the forecasting methods that are potentially 
applicable to actuarial work. For example, it appears that 
the only comment about simulation models for health 
actuaries on the exam syllabus is, “Simulation is less 
commonly used for forecasting due to its complexity and 
time constraints. There are often strong competing pri-
orities between the level of detail at which forecasting is 
necessary and the ability to apply simulation techniques 
successfully.” This is perhaps practical advice, but will 
hardly encourage actuaries to explore the powerful 
simulation forecasting methods. t

Introduction to Forecasting Methods 
for Actuaries
By Alan Mills

M competitions
In several places, Table 1 refers to 
forecasting competitions.  These are 
the “M forecasting competitions.”  
Sponsored by the International 
Journal of Forecasting, and inspired 
by Spiros Makridakis (thus, the M 
in their name), these competitions 
(of which there have been three—
M1, M2 and M3—in 1982, 1993 
and 1998) compared the forecast 
accuracy of dozens of forecasting 
methods applied to thousands of 
historical data sets.

Alan Mills

Alan Mills, FSA, MAAA, ND, is a family practice physician. He can be reached at 
alan.mills@earthlink.net.
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TABLe 1: OveRvIeW OF FOReCASTING MeTHODS

Forecasting method Description/preferred application

Current usage References

Among actuaries
Within business 

generally Basic More advanced

A. Extrapolative methods

1. Simple moving average This method averages the last n observations of a time series. 
It is appropriate only for very short or very irregular data sets, 
where features like trend and seasonality cannot be meaning-
fully determined, and where the mean changes slowly.

Widely used Widely used [1, 2]

2. Exponential smoothing, 
such as the Holt-Winters 
method

A more complex moving average method, involving param-
eters reflecting the level, trend and seasonality of historical 
data, usually giving more weight to recent data.  Widely used 
in general business because of its simplicity, accuracy and 
ease of use. This method’s robustness makes it useful even 
when historic data are few or volatile. It is a frequent winner 
in forecasting competitions.

Generally not used Widely used 
for time-series 
analysis.

[2-5]  [6]

3. Autoregressive moving 
average  (ARMA)—aka 
Box-Jenkins

An even more complex class of moving average models, 
capable of reflecting autocorrelations inherent in data.  It can 
outperform exponential smoothing when the historical data 
period is long and data are nonvolatile. But it doesn’t perform 
as well when the data are statistically “messy.”

Generally not used Widely used [2, 7]  [6]

B. Explanatory variable 
methods

1. Regression analysis Fitting a curve to historical data using a formula based on 
independent variables (explanatory variables) and an error 
term. Although these methods are relatively simple, and are 
helpful both in analyzing patterns of historical data and for 
correlation analysis, they are not generally recommended 
for forecasting. They have performed poorly in forecasting 
competitions.

Widely used Widely used [2, 8, 9] [6, 10]

2. Predictive modeling An area of statistical analysis and data mining, that deals with 
extracting information from data and using it to predict future 
behavior patterns or other results. A predictive model is made 
up of a number of predictors, variables that are likely to influ-
ence future behavior.

Gaining in  
popularity 

Widely used [11-13]

3. Artificial neural networks Patterned after the neural architecture of the brain, these 
methods allow for nonlinear connections between input and 
output variables, and for learning patterns in data.

Generally not used Sometimes used [2, 14-16]

4. Econometric modeling Systems of simultaneous equations to represent economic 
relationships.

Generally not used Widely used [17, 18] [19]

CONTINueD ON PAGE 8
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TABLe 1: OveRvIeW OF FOReCASTING MeTHODS continued

Forecasting method Description/preferred application

Current usage References

Among actuaries
Within business 

generally Basic More advanced

C. Simulation modeling 
methods

1. Cell-based modeling Modeling of individual homogeneous units (cells) over time, 
such as age/sex cells in pension forecasting. These models are 
usually deterministic, but may be stochastic. They are useful 
to model large systems.

Frequently used Frequently used [20]

2. System dynamics  
simulation

Simulation of a system as a whole over time, incorporating 
feedback loops as well as stocks and flows. Such methods are 
useful for complex systems.

Generally not used Becoming more 
widely used

[21] [22]

3. Multi-agent simulation A computer representation that employs multiple interacting 
agents and behavioral rules to mimic the behavior of a real 
system. This method is especially useful for modeling complex 
adaptive systems.

Generally not used Becoming more 
widely used

[23-25] [26, 27]

D. Judgmental methods These methods rely on expertise and intuition, rather than 
on statistical analysis of historical data. Such methods are 
particularly useful when historical data is scarce. Many of the 
methods of “futurism”—such as the Delphi method, visioning 
and scenario building—fall under this category.

Frequently used, 
usually on an 
informal basis

Frequently used, 
often on a  
structured basis

[2, 28-30]

E. Composite methods

1. Bayesian forecasting This family of methods combines statistical methodology 
with structured integration of human judgment: new evidence 
is used to update a statistical forecast, based on application of 
Bayes’ theorem. These methods are good for highly seasonal 
data with short history.

Generally not used Generally not used [31] [32]

2. Other Combinations of forecasting methods usually perform better 
in forecasting competitions. The use of composite methods 
will increase as decision makers are increasingly called on 
to combine their intuitions with data-based decision making 
from forecasting models.

Generally not used Generally not used [2, 33, 34]

ReFeReNCeS (refer to last two columns in the references section in the chart)

1 Wikipedia. Moving average.  Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Moving_average  
2 Makridakis, S. G., Wheelwright, S. C., & Hyndman, R. J. (1998). Forecasting: Methods and Applications (3rd ed.). New York: John Wiley & Sons.  
3 Armstrong, J. S. (2001). Principles of Forecasting: A Handbook for Researchers and Practitioners (Section 8: “Extrapolation of time-series and 

cross-sectional data”). Boston, MA: Kluwer Academic.  
4 Gardner, E. S. (1985). “Exponential Smoothing: the State of the Art,” Journal of Forecasting, 4(1), 1-28.  
5 Wikipedia. “Exponential Smoothing.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Exponential_smoothing  
6 Montgomery, D. C., Jennings, C. L., & Kulahci, M. (2008). Introduction to Time Series Analysis and Forecasting. Hoboken, N.J.: 34.: Wiley-Interscience.

INTRODuCTION TO FOReCASTING …  | FROM PAGe 7
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ReFeReNCeS continued

7 Wikipedia. “Autoregressive Moving Average Model.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Autoregressive_moving_average_
model  

8 Sykes, A. O. “An introduction to Regression Analysis.” Retrieved June 1, 2009, from http://www.law.uchicago.edu/Lawecon/WkngPprs_01-25/20.
Sykes.Regression.pdf  

9 Wikipedia. “Regression Analysis.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Regression_analysis  
10 Fox, J., & Fox, J. (2008). Applied Regression Analysis and Generalized Linear Models (2nd ed.). Los Angeles: Sage.  
11 Cousins, M., & Stark, J. W. C. (2003). “A Predictive Modeling Primer.”  Paper presented at the Annual Meeting, Orlando.  
12 Cumming, B., et al. (2002). “Predictive Modeling.” Paper presented at the Health Spring Meeting, San Francisco.  
13 Senensky, B. (2008). “Predictive Modeling.” CompAct (SOA Technology Section newsletter), July 2008.  
14 Armstrong, J. S. (2001). Principles of Forecasting: A Handbook for Researchers and Practitioners (Section 8:  “Neural Networks for Time-Series 

Forecasting”). Boston, MA: Kluwer Academic.  
15 Shapiro, A. F., Pflumm, J. S., & DeFilippo, T. A. (1999). “The Inner Workings of Neural Networks and Genetic Algorithms.” Actuarial Research 

Clearing House, 1, 415-426.  
16  Wikipedia. “Artificial Neural Network.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Artificial_neural_network  
17 Armstrong, J. S. (2001). Principles of Forecasting: A Handbook for Researchers and Practitioners (Section 11:  “Econometric Forecasting”). Boston, 

MA: Kluwer Academic.  
18  Wikipedia. “Econometrics.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Econometrics  
19 Spanos, A. (1986). Statistical Foundations of Econometric Modelling. Cambridge; New York: Cambridge University Press.  
20  Anderson, J. M. (2000). “Computer Models for Retirement Policy.” Paper presented at the Spring Retirement Meeting, Las Vegas.  
21 Wikipedia. “System Dynamics.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/System_dynamics  
22 Sterman, J. (2000). Business Dynamics: Systems Thinking and Modeling for a Complex World. Boston: Irwin/McGraw-Hill.  
23 Epstein, J. M., Axtell, R., & 2050 Project. (1996). Growing Artificial Societies: Social Science from the Bottom Up. Washington, D.C.: Brookings 

Institution Press.  
24 Gilbert, G. N. (2008). “Agent-Based Models.” Los Angeles: Sage Publications.  
25 Wikipedia. “Agent-Based Model.” Retrieved June 1, 2009, from http://en.wikipedia.org/wiki/Agent-based_model  
26 Miller, J. H., & Page, S. E. (2007). Complex Adaptive Systems: An Introduction to Computational Models of Social Life. Princeton, N.J.: Princeton 

University Press.  
27 North, M. J., & Macal, C. M. (2007). Managing Business Complexity: Discovering Strategic Solutions with Agent-Based Modeling and Simulation. 

Oxford; New York: Oxford University Press.  
28 Adler, M., & Ziglio, E. (1996). Gazing Into the Oracle: the Delphi Method and Its Application to Social Policy and Public Health. London: Jessica 

Kingsley Publishers.  
29 Lawrence, M., Goodwin, P., O’Connor, M., & Onkal, D. (2006). “Judgemental Forecasting: A Review of Progress Over the Last 25 Years.” 

International Journal of Forecasting, 22, 493-518.  
30 Surowiecki, J. (2004). The Wisdom of Crowds: Why the Many are Smarter Than the Few and How Collective Wisdom Shapes Business, Economies, 

Societies, and Nations (1st ed.). New York: Doubleday.  
31 Geweke, J., & Whiteman, C. (2004). “Bayesian Forecasting” in The Handbook of Economics Forecasting. Retrieved June 1, 2009, from http://www.

biz.uiowa.edu/faculty/cwhiteman/bayesianforecasting.pdf  
32 West, M., & Harrison, J. (1997). Bayesian Forecasting and Dynamic Models (2nd ed.). New York: Springer.  
33 Armstrong, J. S. (2001). Principles of Forecasting: A Handbook for Researchers and Practitioners (Section 13:  “Combining Forecasts”). Boston, 

MA: Kluwer Academic.  
34 Lapide, L. (2008, June 1, 2009). “Thinking About Composite Forecasting.” The Journal of Business Forecasting.  Retrieved Summer 2008, from 

http://ctl.mit.edu/public/jbf_summer_2008.pdf 
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A ctuaries are paid handsomely to use their exper-
tise to evaluate the likelihood of uncertain future 
events. Empirical data that can be shaped and 

molded to produce a range of expected future outcomes is 
typically the actuary’s willing partner in this work. Data-
based decision making is a bedrock of our profession as 
evidenced by the Society of Actuaries’ use of the Ruskin 
quote, “The work of science is to substitute facts for appear-
ances, and demonstrations for impressions,” to describe our 
responsibilities as actuaries.

At times actuaries are asked to make pronouncements about 
futures for which established facts do not exist. Evaluations 
of this sort require a toolkit quite distinct from the one used 
to maneuver data since the raw materials are of a different 
nature. When data is not available, the actuary must often 
rely on the judgment of experts. Whereas data is objective 

filter out the consensus bias that can result from societal 
forces by employing a technique whereby an anonymous 
collection of opinions is used supplemented by feedback 
loops that can be used to influence outcomes.

The Delphi method is relatively straightforward in its appli-
cation and has a wide variety of business and professional 
applications. The Delphi approach requires a planned itera-
tive process to support the anonymous gathering of input 
from a selected group of experts and the anonymous dis-
semination of summarized information to all participants. 
A stated objective of the Delphi method is that it purports 
to form an unbiased consensus of opinion on a specified 
topic. The reality is that though bias may be eliminated, 
convergence of consensus may never occur. This lack of 
convergence may be considered a strength of the Delphi 
process rather than a weakness as a diversity of opinion on a 
particular topic may best describe the collective thinking of 
the participants. For many issues a convergence of opinion 
is indicative of a process designed to produce conformity of 
opinion, either overtly or subtly. The Delphi method vali-
dates that divergence of opinion may be the best reflection 
of the range of possibilities for some issues for which there 
are no known outcomes.

The individual opinions of every participant are anony-
mously summarized and distributed after each round of the 
process. The absence of face-to-face interaction means that 
personalities will not influence the outcome to converge on 
the opinion of the most vocal, most articulate, most char-
ismatic, most feared or most respected of the participants. 
Separating ideas apart from the personalities from which 
they emanate better allows each idea to be judged on their 
own merit. By preserving anonymity of all participants, the 
Delphi method allows even the most extreme opinions to be 
voiced and recorded without fear of embarrassment because 
of their nonconformance with the norm.

The iterative aspect of the Delphi method is designed to 
allow the perspectives of each participant to be summarized 

The Delphi Method
By Scott McInturff

THOuSANDS OF yeARS OF SOCIeTAL evOLuTION 
HAve CAuSeD HuMAN INTeRACTIONS TO Be 
eXTReMeLy COMPLeX AND GReATLy INFLueNCeD 
By NuMeROuS SOCIeTAL HIeRARCHIeS.

and public, judgments are subjective and personal. Just 
as the process for extracting diamonds from the earth is 
distinct from the process of extracting crude oil, so too the 
means of gathering expert judgment is distinct from the 
methodology of assembling data. The nature of judgments 
requires that human interaction be engaged for this raw 
material to be mined.

Thousands of years of societal evolution have caused 
human interactions to be extremely complex and greatly 
influenced by numerous societal hierarchies. In this societal 
milieu characterized by verbal and nonverbal jousting, the 
result of face-to-face discussions is often the convergence 
of group opinion to the individual opinion of the most pow-
erful member of the group. The Delphi method attempts to 
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in an anonymous manner so that 
they can be used to influence the 
thinking of the other participants. 
Without this aspect, the Delphi 
method would be no more than 
a collection of independent ideas, 
no more useful than an election in 
which each candidate votes only for 
themselves. The value of the Delphi 
method is the collection of think-
ing of the individual experts with 
regard to options and possibilities 
in solving the problem or situation 
presented to them. Although the 
final summary may be a recounting 
of the final ranking of various solu-
tions, the true gems may be found in 
the collective thoughts documented 
by the group of participants.

Giving validity to all ideas is an objective of the Delphi 
method. Therefore, rather than stating that the goal of the 
Delphi method is consensus of opinion, a more accurate 
perspective is that the end result of the Delphi method is 
to produce a stability of opinion, such that as a result of all 
input into the process views are no longer changing.

THe DeLPHI MeTHOD DeSCRIBeD
The Delphi method can be applied to numerous areas of 
research that are of interest to actuaries. The key elements 
for using the Delphi method are: 1) a topic for research; 
2) a group of experts willing to participate; and 3) an indi-
vidual sponsor or planning committee to control the flow 
of information.

The topic for research should be on a subject for which 
there is little or no existing data on which to base an 
objective decision. The possible subjects for study could 
range from those that cannot be known at the present 
time, such as predictions about possible future events, to 

much more practical activities such as making an informed 
choice between a number of competing priorities or oppor-
tunities. Whatever topic is chosen, for the process to be 
truly effective, it is essential that the research is on a topic 
that is of vital interest to the participants.

The experts should cover as broad a spectrum of profes-
sional views as possible to avoid narrow thinking that may 
emerge if the participants are relatively homogeneous in 
their backgrounds. Participants must commit to active 
participation within the prescribed timeframes, to provid-
ing candid and anonymous opinions, and to reading and 
assessing the anonymous comments of their peers before 
completing each round of the Delphi process.

The planning committee serves a critical role in the Delphi 
method since all participants rely on this central group to 
frame the issues and provide an anonymous summary of 
feedback as the opinions unfold. The planning committee is 
responsible for the original positioning of the issue and for 
distributing, coordinating and summarizing all information 

CONTINueD ON PAGE 12
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received in the process. The planning committee must com-
mit to guiding the process and providing a summary of the 
findings of the process at the end of the research.

The careful framing of the research question by the plan-
ning committee is an essential first step in the Delphi 
method. The topic must be clearly positioned with the 
participants to provide ample background to underscore 
the value of the research, the importance of each member’s 
participation and the nature of the process that will be used 
to gather information.

The planning committee is also responsible for identifying 
and soliciting experts to participate in the research process. 
The number of participants can range from a handful of 
experts to more than one hundred. The greater the number 
of participants, the greater the effort required to manage the 
information flow. Once the number of participants exceeds 
more than a dozen or so, the use of available software to 
facilitate the compilation and summarization of the data will 
be essential to the process.

The planning committee is responsible for all communica-
tion with the participants starting with the initial framing of 
the issue, providing the subsequent anonymous summaries 
of results received from each round of the process and 
sending clear instructions for each round. The strength of a 
committee over a single individual is the opportunity to get 
a broader perspective on how questions will be interpreted 
and responded to so as to ensure that each round is as effec-
tive as possible.

The exact process used with the Delphi method can vary 
as suited to the issue being researched. Some topics lend 
themselves to the following approach: Participants review 
an issue; suggest a range of solutions; evaluate the total 
set of solutions developed by all participants; and rank the 
solutions based on the collective input. Other topics may 
not so neatly lead to a ranking of a set of solutions. For 
these topics, iterative collection of comments until some 

sort of stability of opinion occurs may be the best approach. 
Whatever approach is appropriate, a key element of the 
Delphi method is that the comments of each participant will 
be used to influence the end result.

Using the first of the two approaches just described, a typi-
cal process for the Delphi method involves several distinct 
stages. The first stage is to develop a questionnaire to be 
sent to the participants that presents the issue and poses 
an open-ended question or questions to be answered in a 
specified timeframe. Some guidance may be offered to the 
participants that responses should be short, concise bullets, 
rather than rambling responses, in order to facilitate the 
summary process.

The planning committee collects the responses to this first 
round of questions and summarizes the results anony-
mously, being careful not to unintentionally bias the result 
during the summarization. This summary is distributed to 
the participants who are asked to review the responses and 
evaluate each one by providing a short commentary on 
each, again preferably in bullet form.

The planning committee summarizes the round two 
responses and distributes them to the participants asking 
for additional feedback. In the first of two approaches, 
this third round will require some sort of ranking of the 
options developed in the first two rounds. This ranking 
will most likely be the basis of the final conclusions from 
the study.

If there is no convergence of opinion as a result of this rank-
ing round, the planning committee may choose to continue 
beyond three rounds by constructing a means to have addi-
tional input filtered to the participants. When the planning 
committee determines there is stability in opinion, even if 
there is no convergence, they will gather the collected data 
and determine the findings of the study which they will 
document in a report.

THe DeLPHI MeTHOD | FROM PAGe 11
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THe DeLPHI MeTHOD: A CASe STuDy
To provide a view as to how the Delphi method can be exe-
cuted and to demonstrate its versatility as a means to collect 
data and gain understanding of an issue, I will describe 
my recent experience in using the Delphi method to gather 
information concerning which product development proj-
ects to pursue within the business I work in.

While the Delphi method is ideal to gather input from a 
dispersed group of experts, it is also useful to assemble 
information from a resident group of experts who are 
unable to gather together for whatever reason. The Ideation 
Committee at the company that employs me is composed of 
members from marketing, distribution, systems and prod-
uct management. This group is responsible for providing 
input into the company’s product development planning 
process. The travel requirements of many members of the 
committee would not allow them all to commit to meet-
ing every other week. However, all members agreed that 
they could provide written feedback via e-mail as part of 
a Product Development Delphi method designed to gather 
information about which product development projects our 
company should pursue.

The approach used in this exercise is described as a 
Modified Delphi Technique based on a template developed 
by University of Illinois Extension and available online. 
The Modified Delphi Technique is designed to use “mail 
or e-mail to gather information, provide feedback, and 
report conclusions” and is similar in operation to the Delphi 
methodology previously described. The approach of the 
Modified Delphi Technique involves three rounds: Round 
One collects a range of solutions to an identified issue; 
Round Two evaluates the ideas proposed in Round One; 
and Round Three ranks the ideas using the commentary 
provided in Round Two.

Round One requires a questionnaire to be developed by the 
Sponsor or Planning Committee. This questionnaire frames 
the issue being investigated and solicits as many responses 

to the issue as the participants can muster. One key to this 
first step is for the Sponsor or Planning Committee to be 
extremely thoughtful in developing the initial questionnaire 
to clearly frame the issue and to provide enough instruc-
tional detail to avoid vague or ambiguous responses.

In the Product Development Delphi method, it wasn’t diffi-
cult to clearly frame the issue to solicit appropriate respons-
es from the participants. The Round One question was 
framed as, “What product development projects, including 
developing new products and riders and enhancing existing 
products, should Individual Insurance undertake to produce 
(profitable) sales growth, both currently and in the future?”

As the Sponsor of the study, I both developed and distrib-
uted the initial questionnaire and collected the responses 
from all participants via e-mail. I also summarized the 
Round One results making sure that there was no attribu-
tion to any participant. For a number of reasons there is 
generally a benefit in forming a planning committee. In 
this situation, however, I had willingly become a planning 
committee of one.

In this exercise, compiling the ideas from the first round 
and maintaining anonymity of responses was not especially 
difficult. The nine participants produced 40 distinct product 

WHILe THe DeLPHI MeTHOD IS IDeAL TO GATHeR 
INPuT FROM A DISPeRSeD GROuP OF eXPeRTS, 
IT IS ALSO uSeFuL TO ASSeMBLe INFORMATION 
FROM A ReSIDeNT GROuP OF eXPeRTS. …

development ideas that were easily compiled into a single 
list. Originally I thought it would be important to list the 
ideas in random order so as to not introduce any uninten-
tional bias into the process, but I quickly realized that with 
40 ideas, some sort of grouping of ideas would help facili-

CONTINueD ON PAGE 14
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tate soliciting commentary in the second round. Since many 
of the ideas involved enhancements to existing products, a 
natural grouping was to collect the enhancement ideas by 
product type with the rest of the ideas grouped separately if 
they represented a new product or rider.

Round Two in the Modified Delphi Technique requires 
participants to comment on feasibility of each idea, that 
is, to evaluate the ideas. The objective of Round Two is 
to gather text around the collective thoughts of the partici-
pants on each idea that will subsequently be used as input 
into the ranking of the ideas in Round Three. Hence clarity 
of instructions with regard to evaluation in Round Two is 
essential to allow for an effective ranking in Round Three.

In the Product Development Delphi method, the primary 
Round Two participant instruction was, “For each prod-
uct development project listed below, clarify, add to, and 
comment on the feasibility or opportunity, etc., as you feel 
appropriate.” While this instruction seemed consistent with 
the guidance of the Modified Delphi Technique, the actual 
responses received showed signs that it would have been 
productive for me to have spent more time in developing the 
Round Two instructions to describe more clearly the nature 
of responses required in Round Two. This is evidence that 
a planning committee may have been more effective than 

the use of an individual sponsor to 
manage the process.

Round Two did generate a significant 
amount of appropriate feedback that 
when summarized would be use-
ful to participants in Round Three. 
The weakness of Round Two in the 
Product Development Delphi meth-
od was that many responses were 
too general to be useful. In particu-
lar, responses of “Like this idea” or 
“Don’t like this idea” have no value 
in a Delphi study because of their 
anonymity, whereas the same com-

ments might be weighty and influential in a face-to-face 
discussion depending on their source. Since there were 
adequate responses of a more substantial nature that were 
received in Round Two, it was unnecessary to restart 
Round Two to provide further direction.

Summarizing the results of Round Two and maintaining 
anonymity was no more difficult than for Round One. The 
challenge was that many of the Round Two comments 
required material interpretation on my part to be useful for 
the next Round. I tried to be as true as possible to represent 
the commentary presented by the participant while modify-
ing the comment without adding undue bias so that it could 
be interpreted by other participants. The resulting summary 
spanned eight typed pages, a lengthy document for partici-
pants to absorb as part of Round Three.

Round Three is designed to provide some sort of ranking 
of the ideas using the collective Round Two evaluation and 
commentary of the participants. Since a straight ranking of 
40 possible product development projects did not seem like 
a productive activity, in the Product Development Delphi 
method I chose to collect the ideas into logical groupings, 
similar to those of Round Two, and ask participants to 
rank within each of these subsets of ideas. The categories 
I created were: 1) Repricing of products in the existing 

THe DeLPHI MeTHOD | FROM PAGe 13
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portfolio; 2) Development of new products not currently 
in portfolio; 3) Development of riders not currently in the 
portfolio; and 4) Enhancements to existing products in the 
existing portfolio. Since product development resources are 
limited and the scope of projects in the ideation list ranged 
from small to large efforts, rather than request a pure top 
to bottom ranking within each category, I requested that, 
within each grouping, participants identify those projects 
(no more than half of total projects in the grouping) that 
they felt should be worked on currently and those projects 
that should not be worked on currently.

With these results I was easily able to tabulate the rank-
ings and use these tallies to establish a view of the group’s 
thinking as to priorities that the company should pursue. 
From this list, we have advanced the four top ideas to the 
next phase of activity in the product development process 
wherein we research each idea deeply enough to create a 
“charter” for the product which will be reviewed and a deci-
sion made before the product moves to the feasibility stage 
of the product development process.

The ideation phase is just the beginning of the prod-
uct development process. For various reasons not every 
good idea makes it into the product development queue. 
However, it was extremely useful to collect specific input 
from stakeholders about every product development idea on 
the list of possible projects. The use of the Delphi method in 
this situation was a pragmatic solution to a scheduling prob-
lem. However, the resulting information and subsequent 
discussion of the findings as a result of using the method 
gave a significant base on which to build future product 
development activity.

Round One was distributed to the Ideation Committee on 
April 20th and the last Round Three response was received 
on May 15th. A draft report was produced and distributed 
within a week and the results were discussed at a June 1st 

Ideation Committee meeting. The first charters were pre-
sented to the Individual Insurance Product Committee on 
June 9th and one charter was moved to the Feasibility Stage 

of the product development process. Relatively speaking 
this Product Development Delphi Process was more effi-
cient than I had originally anticipated.

CONCLuSIONS
The Delphi method has been used in the past by the 
Futurism Section (recently rechartered as the Forecasting 
and Futurism Section to expand its impact on the actu-
arial profession) in several studies as a means of exploring 
possible futures. A recent use of the Delphi technique by 
the Futurism Section, in conjunction with the Investment 
Section, the Committee on Finance Research and the 
Committee on Knowledge Extension was completed in 
2005. The results of this study are documented in a report 
entitled, “Forecasting Selected U.S. Economic Variables 
and Determining Rationales for Judgments,” which is avail-
able on the SOA Web site.

For many, Delphi conjures up images of a priestess pos-
sessed of mystical powers, reeking of sulphur, seated on a 
stool over a fissure that radiates from the center of the earth, 
and making indecipherable proclamations about how the 
future will unfold. The application of the term “Delphi” to a 
method that gathers information using anonymous feedback 
is clearly intended as irony. Usage of a methodology that 
was named after a ranting Oracle will not compromise or 
diminish our professional stature as long as we communi-
cate our findings clearly.

The Delphi method can be a useful approach to explore 
issues when the opinions of experts are needed. Its strength 
is in its ability to solicit a wide range of opinions and to 
allow consensus to form without forcing it to do so. The 
method has an efficiency and efficacy that makes it a valu-
able tool to actuaries and other professionals. t Scott McInturff

Scott McInturff, FSA, MAAA, is vice president—Individual Insurance Product 
Management of the u.S. Operations—Sun Life Financial in Wellesley Hills, Mass. 
He can be reached at scott.mcinturff@sunlife.com.
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M any of us assume that current actuarial meth-
ods for identifying, forecasting and managing 
medical expenditure trend drivers are effective 

and adequate. But this assumption may be mistaken: Just 
as economists and Wall Street quants (quantitative ana-
lysts) were recently shocked to discover that their methods 
were inadequate to avoid dramatic upheaval in highly 
complex financial systems, our actuarial methods may be 
inadequate for equally complex healthcare systems. This 
paper explores how health care complexity challenges us 
to expand our repertoire of actuarial methods—and even 
recast our trend driver paradigm—in order to do our jobs 
better and maintain our credibility.

HeALTH CARe COMPLeXITy
Advanced health care systems, such as those in the United 
States and Canada, are examples of so-called complex 
adaptive systems (CAS), a fact that has profound implica-
tions for actuarial work. For more than 30 years, eminent 
scientists have studied CAS at research centers such as the 
Center for Complex Systems at the University of Michigan, 
the New England Complex Systems Institute, and the pres-
tigious Santa Fe Institute. These scientists discovered that 
CAS have several identifying features.1

Interdependent adaptable agents. CAS have locally 
interdependent agents that adapt their behavior to respond 

people at many hierarchical lev-
els, and because each agent of 
these systems can adapt to envi-
ronmental changes, such sys-
tems can be highly complex.2 
Figure 1 shows that the U.S. 
health care system in general, 
and its consumer component 
in particular, is more complex 
than several other U.S. eco-
nomic systems: to determine 
the agents involved in an aver-
age medical expenditure trans-
action, one must answer about 
a billion binary questions.3

No central controller. CAS lack a central authority con-
trolling agent behavior; rather, agents self-organize. Health 
care systems also lack a central controller. For example, no 
central agency dictates how patients flow to doctors.

Open. CAS are open to the influence of the outside envi-
ronment, which includes other CAS. Because health care 
systems are affected by general inflation, politics, unem-
ployment, demographics and other environmental charac-
teristics, they are open systems.

White, Gray and Black Swans
IDeNTIFyING, FOReCASTING AND MANAGING  
MeDICAL eXPeNDITuRe TReND DRIveRS IN A COMPLeX WORLD

By Alan Mills

A challenge
If social worlds are truly 
complex, then we might 
need to recast our vari-
ous attempts at under-
standing, predicting, 
and manipulating their 
behavior. In some cases, 
this recasting may require 
a radical revision of the 
various approaches that 
we traditionally employ 
to meet these ends.

John Miller and Scott Page
Complex Adaptive Systems

I THINK THe NeXT CeNTuRy WILL Be THe  
CeNTuRy OF COMPLeXITy.

—Stephen Hawking, Jan. 23, 2000

to environmental changes. More complex systems have 
more—and more diverse—agents with more complicated 
interactions and more levels of organizational hierarchy. 
Because advanced health care systems have myriad inter-
locking institutions, businesses, governmental agencies and 

Figure 1: Relative complexity of u.S. health care
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Feedback. Agent interactions include 
positive and negative feedback loops.4 
That is, Agent A behavior affects Agent 
B behavior, which feeds back to affect 
Agent A behavior (A D B). Health care 
systems have a rich web of feedback 
loops. For example, in contracting 
with providers, one health insurer’s 
behavior affects the actions of other 
insurers (and Medicare), which then 
feed back to affect the original insur-
er: Insurer A D Insurer B.

Power Law distributions. CAS 
produce outputs with frequencies 
conforming to Power Law (Pareto) 
statistical	 distributions	 (	 p(x)	 ≈	 1/xn      

ln p(x) = a + b * ln x ).5 Health care 
systems are replete with Power Law 
outputs, from the incidence of epidemics to pharmaceutical 
sales.6, 7 For example, Figure 2 is a log-log graph showing 
that medical expenditures above a threshold are Power 
Law distributed.

Thus, a health care system will exhibit common CAS char-
acteristics, such as.8

Emergence. The system’s behavior as a whole will be qual-
itatively different than the behavior of its parts.9 Therefore, 
to understand the system’s behavior, we must do more than 
analyze its components.

Hidden causality. Because of the system’s rich web of 
interactions and feedback, identifying causal chains (or 
even trend drivers) is generally impossible.

Unpredictability. Because of openness and interdependent 
non-linear dynamics, system behavior is fundamentally unpre-
dictable for more than a short period of time (and cannot be 
modeled using the Gaussian family of probability distributions, 
the Law of Large Numbers, or the Central Limit Theorem).10

Punctuated equilibria. The system will have periods of 
relative quiescence punctuated by abrupt and dramatic 
upheavals, or catastrophes.

The remainder of this paper examines the impact of these 
CAS characteristics on how we identify, forecast and man-

CONTINueD ON PAGE 18

Figure 2: Power Law distribution of the SOA 1991/1992 large 

claims database (author’s unpublished work)
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age medical expenditure trend drivers. For this purpose, it is 
useful to classify trend drivers as agent behaviors organized 
in three groups (borrowing classification terminology from 
Taleb10 and Rumsfeld11):

White Swans (known knowns): Agent behaviors we 
believe we can identify, forecast and manage. Examples 
are consumer utilization, physician coding practice and 
provider contracting demands.

Gray Swans (known unknowns): Agent behaviors we 
can identify as having potentially significant impact. But 
we cannot accurately forecast their impact, and so can-
not effectively manage them. Examples are production 
of blockbuster drugs, emerging medical technologies, flu 
epidemics and health care reform.

Black Swans (unknown unknowns): Behaviors we cannot 
identify, much less forecast or directly manage, such as the 
onset of AIDS. (But we can indirectly manage their risk, 
and the risk of Gray Swans, as discussed below.)

scientific method that can establish causal relationships 
from data is the randomized controlled experiment14 (a 
method outside of the actuarial repertoire), but even 
this method often fails to establish causal chains in a 
complex system.

To better understand and identify trend drivers, we can 
expand our repertoire of methods:

White Swans: We will better understand the known 
knowns if we study the behavioral rules governing health 
care agent interactions (perhaps with controlled experi-
ments), then develop simulations and games15 based on 
these rules. Economics has taken significant strides in this 
direction with behavioral economics.16

Gray Swans: To better identify emerging known unknowns 
we can implement continual formal environmental scanning 

I AM CONvINCeD THAT THe NATIONS AND 
PeOPLe WHO MASTeR THe NeW SCIeNCeS OF 
COMPLeXITy WILL BeCOMe THe eCONOMIC, 
CuLTuRAL, AND POLITICAL SuPeRPOWeRS OF 
THe NeXT CeNTuRy.—Heinz Pagels, 1988

WHITe, GRAy AND BLACK SWANS | FROM PAGe 17

When one is lost, any map will do
This incident, related by the Hungarian Nobel Laureate 
Albert Szent-Gyorti and preserved in a poem by Holub 
(1977), happened during military maneuvers in Switzerland. 
The young lieutenant of a small Hungarian detachment in 
the Alps sent a reconnaissance unit into the icy wilderness. 
It began to snow immediately, snowed for 2 days, and the 
unit did not return. The lieutenant suffered, fearing that 
he had dispatched his own people to death. But on the 
third day the unit came back. Where had they been? How 
had they made their way? yes, they said, we considered 
ourselves lost and waited for the end. And then one of 
us found a map in his pocket. That calmed us down. We 
pitched camp, lasted out the snowstorm, and then with the 
map we discovered our bearings. And here we are. The 
lieutenant borrowed this remarkable map and had a good 
look at it. He discovered to his astonishment that it was not 
a map of the Alps, but a map of the Pyrenees. This incident 
raises the intriguing possibility that when you are lost, any 
map will do.

Karl E. Weick
Sensemaking in Organizations

IDeNTIFyING TReND DRIveRS
Because of the complex nature of health care, tradi-
tional statistical methods cannot explicitly identify 
trend driver causal chains. For example, in 1992 the 
Lewin Group conducted two major regression studies 
analyzing more than 250 potential trend drivers for out-
patient and physician expenditures, but appropriately 
cautioned that the results, although interesting, did not 
establish any causal relationships.12, 13 Indeed, the only 
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(periodic scans are insufficient),17 Bayesian classifier data 
mining,18 and Delphi methods.19, 20

Black Swans: By definition, unknown unknowns are 
unidentifiable in advance.

FOReCASTING TReND DRIveR IMPACT
Despite monumental efforts, medical expenditure trend fore-
casts are notoriously inaccurate. For example, CMS one-year 
NHE drug trend projections during 1997-2007 missed actual 
trends by 2.7 percent on average,21 and other actuarial fore-
casts appear to be equally error prone. We now know why: 
Complex system behavior is unpredictable beyond a near-
term horizon. But here’s what we can do:

White Swans: Simplify our forecasting methods (simpler 
methods usually perform better22), perform more fre-
quent forecasts (monthly), include confidence intervals (see 
Figure 3), and analyze experience. Keep in mind: almost 
any map will do (see sidebar on page 18).

Gray Swans: Widen confidence intervals to reflect Power 
Law distributions and potential Gray Swans; employ simu-
lation models and Delphi techniques to determine the fan of 
possible outcomes.

Black Swans: By definition, they cannot be identified or 
forecasted.

MANAGING TReND DRIveRS
Health care executives often lament that managing medi-
cal expenditures is like squeezing the proverbial balloon: 
Expenditures always pop out somewhere else. It is true: 
Our current management methods may be inadequate to 
contain adverse risks posed even by White Swan trends, 
much less the potentially catastrophic risks posed by Gray 
and Black Swans. Complex adaptive systems require a dif-
ferent management approach, because agents readily adapt 
to being squeezed (see sidebar below).

White Swans: Revise the management approach: Rather than 
impose detailed rules on individual system agents, provide 
general strategy, incentives and resources,23 all informed by 
behavioral research and simulation modeling results.

Gray Swans: Introduce an 
Enterprise Risk Management 
program focused on emerg-
ing trend drivers.17

Black Swans: In light of 
the knowledge that health 
care is subject to periodic 
dramatic upheavals similar 
to what we recently experi-
enced in the financial sector, 
and that these upheavals can 

Think like a farmer
It is more helpful to think like a 
farmer than an engineer or archi-
tect in designing a health care 
system. engineers and architects 
need to design every detail of a 
system. This approach is possible 
because the responses of the 
component parts are mechani-
cal and, therefore, predictable. 
In contrast, the farmer knows that 
he or she can do only so much. 
The farmer uses knowledge and 
evidence from past experience, 
and desires an optimum crop. 
However, in the end, the farmer 
simply creates the conditions 
under which a good crop is possi-
ble. The outcome is an emergent 
property of the natural system 
and cannot be predicted in detail.

Paul Plsek
Crossing the Quality Chasm

CONTINueD ON PAGE 20

Figure 3: Confidence intervals for medical expenditure forecasts (author’s unpublished work)
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come in clusters, reexamine the reserving, reinsurance, 
exclusion, risk-decoupling, and lifetime maximum policies 
of large insurers, reinsurers, and self-insured employers. 
And not least: relinquish the illusion of control.24  t
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T his book is a concise look at the evolution of formal 
investment theory and related financial forecast-
ing, with continual contextual references to its ties 

to gambling and to organized crime. Additionally, it is 
a hilarious and insightful history of gambling from the 
Bernoulli’s in the 1700s through the hedge fund traders of 
the late 1990s.

The author devotes over 50 pages to notes and the index. 
This was appreciated since I wanted to look up more about 
so many of the anecdotes he included.

Poundstone poignantly describes the downfall of high-
flying firms such as LTCM, where the investment wizards 
went from the darlings of Wall Street to the dredges of the 
investment community in large part because they were so 
clever; and they started to believe they were infallible.

One LTCM road-show presentation was held at the 
insurance company Conseco in Indianapolis. Andrew 
Chow, a Conseco derivatives trader, interrupted 
Scholes. “There aren’t that many opportunities,” Chow 
objected. “You can’t make that kind of money in 
Treasury markets.” Scholes snapped: “You’re the 
reason - because of fools like you we can.” (Page 281) 

Soon afterwards, the derivatives market started to implode 
and LTCM lost hundreds of millions of dollars in a matter 
of weeks.

Warren Buffett marveled at how “ten or 15 guys with an 
average IQ of maybe 170” could get themselves “into a posi-
tion where they can lose all their money.” That was much the 
sentiment of Daniel Bernoulli, way back in 1738, when he 
wrote: “A man who risks his entire fortune acts like a simple-
ton, however great may be the possible gain.” (Page 291)

Poundstone also points out the real world flaws in some the-
oretically appealing scams. The St. Petersburg Wager seems 

mathematically correct; yet it overlooks a vitally important 
constraint (pages 182-184). Another is the unfounded 
weight we unconsciously give to historical returns, as 
evidenced by his retelling of another Warren Buffett story:

In a 1984 speech, Buffett asked his listeners to imagine 
that all 215 million Americans pair off and bet a dollar 
on the outcome of a coin toss. The one who calls the toss 
incorrectly is eliminated and pays his dollar to the one 
who was correct. The next day, the winners pair off and 
play the same game with each other, each now betting 
$2. Losers are eliminated and that day’s winners end up 
with $4. The game continues with a new toss at doubled 
stakes each day. After twenty tosses, 215 people will be 
left in the game. Each will have over a million dollars. 
According to Buffett, some of these people will write 
books on their methods: “How I Turned a Dollar into 
a Million in Twenty Days Working Thirty Seconds a 
Morning.” Some will badger ivory-tower economists 
who say it can’t be done: “If it can’t be done, why are 
there 215 us?” “Then some business school professor 
will probably be rude enough to bring up the fact that 
if 215 million orangutans had engaged in a similar 
exercise, the result would be the same - 215 egotistical 
orangutans with 20 straight winning flips.” (Page 314)

The author follows the lives of a few major contributors to 
investment theory, information theory, and betting theory: 
Claude Shannon, who invented Information Theory and paved 
the way for the digital computer age; John Kelly, who developed 
the formula for gains with no possibility of ruin; and Edward 
Thorpe, who built upon these findings and beat the roulette 
wheels, the blackjack tables and the investment fund managers.

It’s a fast read—only 329 pages before the notes and index. 
You bet I recommend it! t

Fortune’s Formula: The Untold Story of the 
Scientific Betting System That Beat the Casinos 
and Wall Street—by William Poundstone 
Review by Dave Snell

BOOK RevIeW

Dave Snell, ASA, MAAA, is technology evangelist with RGA Reinsurance Company in 
Chesterfield, Mo. He can be reached at dsnell@rgare.com.
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INTRODuCTION
Nassim Nicholas Taleb is not kind to forecasters. In fact, 
he states—with characteristic candor—that forecasters 
are little better than “fools or liars,” that they “can cause 
more damage to society than criminals,” and that they 
should “get another job.”1 Because much of actuarial 
work involves forecasting, this article examines Taleb’s 
assertions in detail, the justifications for them, and 
their significance for actuaries. Most importantly, I will 
submit that, rather than search for other employment, 
perhaps we should approach Taleb’s work as a challenge 
to improve our work as actuaries. I conclude this article 
with suggestions for how we might incorporate Taleb’s 
ideas in our work.

Drawing on Taleb’s 
books, articles, pre-
sentations and inter-
views, this article 
distills the results 
of his work that 
apply to actuaries. 
Because his focus 
is the finance sec-
tor, and not specifi-
cally insurance or 
pensions, the com-
ments in this article 
relating to actuarial 
work are mine and 
not Taleb’s. Indeed, 
in his work, Taleb 
only mentions actu-
aries once, as a 
model for the wrong 
kind of forecaster 
(the pathetic Dr. 
John in The Black 
Swan).  Concerning 
insurance and pen-
sions, in Fooled by 
Randomness, he 
writes derisively, 
“… pension funds 
and insurance com-
panies in the United 
States and in Europe somehow bought the argument that 
‘in the long term equities always pay off 9%’ and back it 
up with statistics.” We may safely conclude that actuar-
ies are not Taleb’s heroes.

Be forewarned: it is not easy to reach the germ of Taleb’s 
ideas, partly because Taleb himself—and, by extension, 
his writing—is unusually multilayered, complex, and, yes, 

Should Actuaries Get Another Job?
NASSIM TALeB’S WORK AND ITS SIGNIFICANCe FOR ACTuARIeS

By Alan Mills

My PRODuCT LINe IS COMING uP WITH A  
SySTeMATIC AND uNIFIeD WAy TO DeAL WITH 
WHAT We DON’T KNOW. —Nassim Taleb

Perhaps we should  
pay attention
Taleb has changed the way many 
people think about uncertainty, par-
ticularly in the financial markets.  His 
book, The Black Swan, is an original 
and audacious analysis of the ways 
in which humans try to make sense 
of unexpected events.

Danel Kahneman, Nobel Laureate
Foreign Policy July/August 2008

I think Taleb is the real thing. … 
[he] rightly understands that what’s 
brought the global banking system 
to its knees isn’t simply greed or 
wickedness, but—and this is far more 
frightening—intellectual hubris. 

John Gray, British philosopher
Quoted by Will Self in Nassim Taleb

GQ May 2009

Taleb is now the hottest thinker 
in the world. … with two books—
Fooled by Randomness: The Hidden 
Role of Chance in the Markets and 
in Life, and The Black Swan—and 
a stream of academic papers, he 
turned himself into one of the giants 
of modern thought.

Brian Appleyard
The Sunday Times June 1, 2008
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entertaining. Perhaps more importantly, though, it is not 
easy to communicate paradigm-shifting ideas. As one critic 
stated, “His writing is full of irrelevances, asides and collo-
quialisms, reading like the conversation of a raconteur rath-
er than a tightly argued thesis.”2 Since Taleb says that his 
hero of heroes is Montaigne, it is hardly surprising that his 
style is that of a raconteur, mixing autobiographical mate-
rial, philosophy, narrative fiction and history with science 
and statistics. Indeed, Taleb calls himself a literary essayist 
and epistemologist.3 But he is also a researcher, a professor 
of Risk Analysis, and a former Wall Street trader special-
izing in derivatives, as well as a polyglot (but because he 
was born in Lebanon, and grew up partly in France, he 
is naturally more comfortable in Arabic and French than 
English.) He characterizes his books The Black Swan and 
Fooled by Randomness as literary works, rather than techni-
cal expositions, and he encourages serious students to read 
his scholarly works (many of which are referenced on his 
Web site, www.FooledByRandomness.com). I concur.

We ARe SuCKeRS
Taleb’s main point is that our most important financial, 
political and other social decisions are based on forecasts 
that share a fatal flaw, thus leading to disastrous conse-
quences. Or, as he says more concisely, “We are suckers.” 

His contribution is to vividly and vociferously expose this 
flaw, and then suggest how to mitigate its negative impact.

Specifically, Taleb says that forecasts are flawed when 
applied to support decisions in the “fourth quadrant.” He 
divides the decision-making domain into four quadrants, as 
shown in Table 1.4

Taleb divides the decision-making domain according to 
whether the decision payoff, or result, is simple or complex, 
and whether the underlying probability distribution (or fre-
quency) of relevant events on which the decision is based 
is Type I or Type II.

Simple payoffs are binary, true or false. For example, to 
determine headcounts for a population census, it only mat-
ters whether a person is alive or dead. Very alive or very 

We ARe SuCKeRS FOR THOSe WHO HeLP uS  
NAvIGATe uNCeRTAINTy, WHeTHeR THe  
FORTuNe-TeLLeR OR THe ‘WeLL-PuBLISHeD’ 
(DuLL) ACADeMICS OR CIvIL SeRvANTS uSING 
PHONy MATHeMATICS.—Nassim Taleb

CONTINueD ON PAGE 24

Table 1: Four quadrants of the decision-making domain

underlying probability distribution Payoff

Simple (binary) Complex

Type I I
(safe)

II
(safe)

Type II III
(safe)

IV
(dangerous)
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dead does not matter. Simple payoffs only depend on the 
zeroth moment, the event probability. (In a moment, we’ll 
look at the importance of moments.) For complex payoffs, 
frequency and magnitude both matter. Thus, with complex 
payoffs, there is another layer of uncertainty. Actuarial work 
typically supports decisions with complex payoffs, such as 
decisions related to medical expenditures, life insurance pro-
ceeds, property and casualty claims, and pension payouts. For 
complex payoffs with linear magnitudes, payoffs depend on 
the first moment, whereas for non-linear magnitudes (such as 
highly-leveraged reinsurance) higher moments are important.

as	social	economies,	health	care	systems	and	property/casualty	
disasters (earthquakes, hurricanes, etc.).6 Importantly, for fat-
tailed distributions, higher moments are often unstable over 
time, or are undefined; they are wildly different from thin-
tailed distribution moments. And, for Type II distributions, 
the Central Limit Theorem fails: aggregations of fat-tailed 
distributions are often fat-tailed.4

Figure 1 above illustrates the difference between Type 1 and 
Type 2 distributions. On the left is Type 1 noise (white noise) 
which is Gaussian distributed. On the right is Type 2 noise 

ANy SySTeM SuSCePTIBLe TO A BLACK SWAN 
WILL eveNTuALLy BLOW uP.—Nassim Taleb

The scandal of prediction
Writing about forecasting in security analysis, political science 
and economics:

I am surprised that so little introspection has been done to check 
on the usefulness of these professions. There are a few—but not 
many—formal tests in three domains: security analysis, politi-
cal science and economics. We will no doubt have more in a 
few years. Or perhaps not—the author of such papers might 
become stigmatized by his colleagues. Out of close to a million 
papers published in politics, finance and economics, there have 
been only a small number of checks on the predictive quality 
of such knowledge. … Why don’t we talk about our record in 
predicting? Why don’t we see how we (almost) always miss the 
big events? I call this the scandal of prediction.

Nassim Taleb
The Black Swan

Borrowing from the work of Benoit Mandelbrot, Taleb divides 
probability distributions into Type I and Type II (Mandelbrot 
calls them, respectively, mild chance and wild chance5). Type 
I distributions are thin-tailed distributions common to the 
Gaussian family of probability distributions (normal, Poisson, 
etc.). Type II distributions are fat-tailed distributions (such as 
Power-law, Pareto, or Lévy distributions). Type II distribu-
tions are commonly found in complex adaptive systems such 

SHOuLD ACTuARIeS …  | FROM PAGe 23

Figure 1: Type 1 (Gaussian) noise and Type 2 (Power-law) noise

 

Type 2 noiseType 1 noise
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(typical of electronic signal noise) which is Power-law distrib-
uted. The striking difference between the two is that Type 2 
noise has one spike of extreme magnitude that dwarfs all other 
events, and that is not predictable. This spike is a Black Swan. 
Such Type 2 patterns are typical of complex adaptive systems.

Thus, the problematic fourth quadrant refers to decision 
making where payoffs are complex (i.e., not binary) and 
underlying probability distributions are fat-tailed and wild. 
In this area, according to Taleb, our forecasts fail: They can-

not predict events that have massively adverse (or positive) 
consequences (the Black Swans). Because most decisions 
in our world fall squarely in the fourth quadrant, most actu-
arial work supports fourth quadrant decision making and is 
subject to the forecasting flaw.

To support his thesis, Taleb cites numerous instances when we 
have been suckers, when dire consequences flowed from our 
inability to forecast in the fourth quadrant, among which are the 
collapse of the Soviet Union, U.S. stock market collapses, and 
the current financial crisis. He also observes that in the areas of 
security analysis, political science and economics, no one seems 
to be checking forecast accuracy (see sidebar on page 24).

Although the consequences have not yet been as dramatic as 
those cited by Taleb, many actuarial forecasts are notorious for 
their inaccuracy. For example, actual 1990 Medicare costs were 
7.39 times higher than original projections.7 More recently, 
CMS reports that one-year NHE drug trend projections during 
1997-2007 missed actual trends by 2.7 percent on average.8 
And, although experience studies are certainly more prevalent 
in actuarial work than in security analysis, political science or 
economics, in many areas of actuarial work we are perhaps also 
negligent in assessing and reporting our prediction accuracy.

WHy FOReCASTS FAIL
Taleb gives three interrelated reasons why our fourth quadrant 
forecasts (and, thus, decisions based on these forecasts) fail:

1. Our minds have significant cognitive biases that 
cloud our ability to reason accurately.

2. We do not understand that our world is increasingly 
complex and unpredictable.

3. Our forecasting methods are inappropriate for quad-
rant IV decisions.

THe PROBLeM WITH eXPeRTS IS THAT THey DO 
NOT KNOW WHAT THey DO NOT KNOW.

—Nassim Taleb

All the cognitive biases are one idea
you can think about a subject for a long time, to the point of 
being possessed by it. Somehow you have a lot of ideas, but 
they do not seem explicitly connected; the logic linking them 
remains concealed from you. yet you know deep down that all 
these are the same idea.

[One morning] I jumped out of bed with the following idea: the 
cosmetic and the Platonic rise naturally to the surface. This is a 
simple extension of the problem of knowledge. … This is also 
the problem of silent evidence. It is why we do not see Black 
Swans: we worry about those that happened, not those that may 
happen but did not. It is why we Platonify, liking known schemas 
and well-organized knowledge—to the point of blindness to 
reality. It is why we fall for the problem of induction, why we 
confirm. It is why those who ‘study’ and fare well in school have a 
tendency to be suckers for the ludic fallacy. And it is why we have 
Black Swans and never learn from their occurrence, because the 
ones that did not happen were too abstract.

We love the tangible, the confirmation, … the pompous 
Gaussian economist, the mathematical crap, the pomp, the 
Académie Française, Harvard Business School, the Nobel Prize, 
dark business suits with white shirts and Ferragamo ties, …  Most 
of all, we favor the narrated.

Alas, we are not manufactured, in our current edition of the 
human race, to understand abstract matters … we are naturally 
shallow and superficial—and we do not know it.

Nassim Taleb
The Black Swan

CONTINueD ON PAGE 26
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CoGNITIVE BIASES
Drawing on the work of behavioral economists, evolu-
tionary psychologists and neurobiologists, Taleb takes 
considerable pains to demonstrate that human mental 
makeup is not suitable for dealing with important deci-
sions in the modern world. He shows that we have 
significant cognitive biases that cloud our reasoning 
ability, such as:

Confirmation bias: Humans focus on aspects of the past 
that conform to our views, and generalize from these to the 
future. We are blind to what would refute our views. We 
only look for corroboration. This is the central problem of 
induction: We generalize when we should not. For example, 
as actuaries, we often base our expenditure projections on 
a couple of years of recent data from limited sources that 
conform to our expectations.

Narrative bias: People like to fabricate stories, to weave 
narrative explanation into a sequence of historical facts, 
and thereby deceive ourselves that we understand historical 
causes and effects and can apply this understanding to the 
future. This bias gives us a false sense of forecasting con-
fidence, a sense that the world is less random and complex 
than it really is—a complacency leading to forecast error. 
As actuaries, we think we understand trend drivers, when 
perhaps we really do not.

Survivorship bias: We follow what we see, because it hap-
pened to survive. We don’t follow the alternatives that did 
not have the luck to survive, even though they may be supe-
rior.9 As actuaries, we often use the actuarial methods that 
continue to be used by our colleagues, even though other 
methods may be superior.

Tunneling: We focus on a few well-organized sources of 
knowledge, at the expense of others that are messy or do 
not easily come to mind. For example, it is not common to 
find actuaries who perform complete risk analyses, running 
through an exhaustive set of potentially harmful scenarios. 
In the main, we stay to well-worn paths, the tried and true. 
This is natural. As Taleb says, “The dark side of the moon is 
harder to see; beaming light on it costs energy. In the same 
way, beaming light on the unseen is costly in both compu-
tational and mental effort.”1

THe WORLD We LIve IN IS vASTLy DIFFeReNT 
FROM THe WORLD We THINK We LIve IN.

—Nassim Taleb

Poincaré’s three body problem and the limits of prediction
As you project into the future you may need an increasing 
amount of precision about the dynamics of the process that 
you are modeling, since your error rate grows very rapidly. The 
problem is that near precision is not possible since the degrada-
tion of your forecast compounds abruptly—you would eventu-
ally need to figure out the past with infinite precision. Poincaré 
showed this in a very simple case, famously known as the “three 
body problem.” If you have only two planets in a solar-style 
system, with nothing else affecting their course, then you may 
be able to indefinitely predict the behavior of these planets, no 
sweat. But add a third body, say a comet, ever so small, between 
the planets. … Small differences in where this tiny body is locat-
ed will eventually dictate the future of the behemoth planets.

Our world, unfortunately, is far more complicated than the three 
body problem; it contains far more than three objects. We are 
dealing with what is now called a dynamical system. … In a 
dynamical system, where you are considering more than a ball 
on its own, where trajectories in a way depend on one another, 
the ability to project into the future is not just reduced, but is 
subjected to a fundamental limitation. Poincaré proposed that 
we can only work with qualitative matters—some properties 
of systems can be discussed, but not computed. you can think 
rigorously, but you cannot use numbers. … Prediction and 
forecasting are a more complicated business than is commonly 
accepted, but it takes someone who knows mathematics to 
understand that. To accept it takes both understanding and 
courage. 

Nassim Taleb
The Black Swan

SHOuLD ACTuARIeS …  | FROM PAGe 25
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MISuNDErSTANDING our CoMPLEX  
uNPrEDICTABLE WorLD
As scientists are coming to realize, we live in a world more 
and more characterized by complex adaptive systems that 
are on the edge of chaos.10 A corollary to this realization is 
that more and more modern decisions are in Quadrant IV, 
because complex adaptive systems are replete with Type 2 
probability distributions, and because modern decisions typi-
cally have complex payoffs.

The key point about complex adaptive systems is that their 
behavior is not forecastable over more than a short time hori-
zon. For example, we cannot forecast weather for more than 
14 days, or even the trajectories of billiard balls on a table 
(see sidebar on page 26). Even less can we forecast com-
plex social systems where the vagaries of human desire are 
involved. Yet, we continue to act as if events in our world are 
forecastable, and we base our important decisions on flawed 
forecasts. As our world becomes increasingly interconnected 
and complex, our forecasting flaws become more consequen-
tial. “The gains in our ability to model (and predict) the world 
may be dwarfed by the increases in its complexity.”1

INAPPROPRIATE FORECASTING METHODS
Taleb’s ludic fallacy is that we use Quadrant I and II sta-
tistical methods to prepare forecasts for Quadrant IV deci-
sions. Ludic comes from ludus, Latin for “game.” Because 
of familiarity and tractability, we use forecasting methods 
based on our knowledge of games of chance—methods 
and analyses largely based on the Gaussian family of prob-
ability distributions that are appropriate for Quadrants I 
and II—to generate forecasts for Quadrant IV decisions, 
a domain where such methods are completely inappropri-
ate. These methods—including such esteemed methods 
as value-at-risk, Extreme Value Theory, modern portfolio 
management, linear regression, other least-squares meth-
ods, methods relying on variance as a measure of disper-
sion, Gaussian Copulas, Black-Sholes, and GARCH—are 
incapable of prediction where fat-tailed distributions are 
concerned. Part of the problem is that these methods mis-

calculate higher statistical moments (which, as we saw 
above, matter a great deal in the Quadrant IV), and thus 
lead to catastrophic estimation errors. And, of course, the 
point is not that we need better forecasting methods in 
Quadrant IV, the point is that no method will work for 
more than a short time horizon.

ReTHINKING OuR 
APPROACH
Rather than get new jobs, 
perhaps we can accept 
Taleb’s work as a challenge 
to rethink how we approach 
our work. This section sum-
maries Taleb’s suggestions 
for correcting faulty fore-
casts, and their application to 
actuaries:

1.  CorrECT our  
CoGNITIVE BIASES
Taleb suggests several ways 
to correct our cognitive biases:

Confirmation bias: Use the 
method of conjecture and 
refutation introduced by Karl 
Popper: formulate a conjec-
ture and search for obser-
vations that would prove it 
wrong. This is the opposite 
of our search for confirma-
tion. For actuaries, this might 
mean casting wider nets: 
using much larger data sam-
ples over much longer time 
periods to form our opinions, 
and seriously searching for 
counter-examples to our pre-
liminary results.

Actuaries in the womb of 
Mediocristan
(In The Black Swan, Taleb 
calls Quadrants I and II 
“Mediocristan,” a place where 
Gaussian distributions are 
applicable. By contrast, he calls 
Quadrant Iv “extremistan.”)

Actuaries like to build their mod-
els on the Gaussian distribution. 
When they make 40-year pro-
jections for Medicare and Social 
Security solvency, sign Schedule 
B’s for airline and steel company 
defined benefit pension plans, 
or do cash flow testing for life 
insurance company solvency, 
they aren’t displaying profes-
sional expertise as much as they 
are fooling themselves by retreat-
ing to the comfort and safety 
of the womb of Mediocristan. 
That’s what they learned in the 
agonizing process of studying for 
those exams. And it’s easier to 
double your 25-year projection 
for the price of oil than to quit 
your job and admit that what 
you’ve learned and devoted your 
life to is largely nonsense.

Gerry Smedinghoff
Contingencies May/June 2008
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Narrative bias: Favor experimentation over stories, the 
empirical over the narrative. For actuaries, this means that 
we should consider performing controlled experiments (as 
behavioral economists are doing) to tease out causes and 
effects, and that we should carefully record the accuracy 
of our predictions. We should avoid thinking that our cor-
relation studies provide meaningful insights into causality.

Survivorship bias: Open the mind to alternatives that are not 
readily apparent and that may not have had the good fortune 
to survive, and adopt a skeptical attitude towards popular 
truths. Are our current actuarial methods really the best?

Tunneling: Train ourselves to explore the unexplored. As 
actuaries, perhaps we could make a greater effort—perhaps 
using new tools such as data mining—to make sense of our 
messy data.

2.  STuDy ThE INCrEASING CoMPLEXITy AND 
uNPrEDICTABILITy oF our WorLD
To appreciate the complexity and unpredictability of our 
world, it helps to read a lot and to dispassionately observe the 
behavior of complex adaptive systems such as stock markets:

•	 Taleb provides excellent bibliographies in his works. 
He reads voraciously (60 hours a week) and lists the 
best resources in his bibliographies. For example, 
The Black Swan’s bibliography lists about 1,000 
references. Those related to complexity and unpre-

dictability include the works listed in footnotes six 
and 11 through 16.6, 11-16

•	 He also suggests that we “study the intense, unchart-
ed, humbling uncertainty in the markets as a means 
to get insights about the nature of randomness that is 
applicable to psychology, probability, mathematics, 
decision theory, and even statistical physics.”1

I would add that it helps to learn from agent-based simula-
tion models of relevant complex adaptive systems. The 
purpose of such models is not to predict, but rather to learn 
about potential behaviors of complex systems.17

3. MITIGATE ForECAST ErrorS AND  
ThEIr IMPACT
Taleb’s suggestions to mitigate forecast errors fall into three 
classes:

•	 Use	 forecasting	 methods	 appropriate	 to	 the	
quadrant. In Quadrant IV, it is best to not 
even try to predict. The best we can do is apply 

I PROPOSe THAT IF yOu WANT TO STeP TO A 
HIGHeR FORM OF LIFe, AS DISTANT FROM THe 
ANIMAL AS yOu CAN GeT, THeN yOu MAy HAve 
TO DeNARRRATe, THAT IS, SHuT DOWN THe 
TeLevISION SeT, MINIMIze TIMe SPeNT ReADING 
NeWSPAPeRS, IGNORe THe BLOGS.

—Nassim Taleb
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Mandelbrotian fractal models (which are based 
on Power laws) to better understand the behavior 
of Black Swans.18 Mandelbrotian models will not 
help with prediction, but they aid our understand-
ing.  According to Taleb:

 “… we use Power laws as risk-management 
tools; they allow us to quantify sensitivity to 
left- and right-tail measurement errors and 
rank situations based on the full effect of 
the unseen. We can effectively get informa-
tion about our vulnerability to the tails by 
varying the Power-law exponent alpha and 
looking at the effect on the moments or the 
shortfall (expected losses in excess of some 
threshold). This is a fully structured stress 
testing, as the tail exponent alpha decreases, 
all possible states of the world are encom-
passed. And skepticism about the tails can 
lead to action and allow ranking situations 
based on the fragility of knowledge.”19

 In the other quadrants, our common Gaussian-based 
models do just fine. But simple models are generally 
better than complicated ones.

•	 Be	 transparent	 and	 provide	 full	 disclosure.	
Once we understand that we cannot accurately 
predict in Quadrant IV, we need to communicate 
this to those who rely on our work. Even though 
actuaries must provide point predictions in order 
to price insurance products, determine funding 
amounts, etc., we can effectively communicate 
our ignorance of the future by providing rigor-
ous experience studies and confidence intervals 
around our predictions (ideally based on Power 
law distributions). As Taleb says, “Provide a full 
tableau of potential decision payoffs,” and “rank 
beliefs, not according to their plausibility, but by 
the harm they may cause.”1

•	 Exit Quadrant IV. Because Quadrant IV is where 
Black Swans lurk, if possible we should exit the 
quadrant. Although we can attempt to do this 
through payoff truncation (reinsurance and payoff 
maximums) and by changing complex payoffs to 
more simple payoffs (reducing leverage), never-
theless we often remain stuck in Quadrant IV. For 
example, health insurers try to exit Quadrant IV 
by reinsuring individual medical expenditures; but, 
they neglect to purchase aggregate catastrophic 
reinsurance, and so ignore the fact that aggregations 
of fat-tailed distributions are themselves fat-tailed 
distributions, and so remain in Quadrant IV.

Taleb also suggests that organizations should introduce 
buffers of redundancy “by having more idle ‘inefficient’ 

WHeN INSTITuTIONS SuCH AS BANKS OPTIMIze, 
THey OFTeN DO NOT ReALIze THAT A SIMPLe 
MODeL eRROR CAN BLOW THROuGH THeIR  
CAPITAL (AS IT JuST DID).—Nassim Taleb

capital on the side. Such ‘idle’ capital can help organiza-
tions benefit from opportunities.”4 Unfortunately, again 
using health insurers as examples, as companies grow 
larger, it appears that their capitalization is becoming thin-
ner. Also, contrary to common wisdom, as such compa-
nies grow, they more thoroughly optimize their financial 
operations and thus generally become more susceptible to 
Black Swans.

One final piece of advice from Taleb: “Go to parties!  … 
casual chance discussions at cocktail parties—not dry cor-
respondence or telephone conversations—usually lead to 
big breakthroughs.”1  t

CONTINueD ON PAGE 30
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Session 76 - Presidential Luncheon 
KeyNOTe SPeAKeR NASSIM NICHOLAS TALeB

Join Presidential Luncheon Keynote Speaker Nassim Nicho-

las Taleb, an essayist, belletrist and researcher only inter-

ested in one single topic, chance (particularly extreme and 

rare events, the “black swans,” i.e. outliers); but it falls at the 

intersection of philosophy/epistemology, philosophy/ethics, 

mathematical sciences, social science/finance, and cognitive 

science. A post-trader, he mainly derives his intuitions from a 

two-decade long and intense practice of derivatives trading. 

He is distinguished professor of risk engineering at Nyu - 

Polytechnic Institute; visiting professor at London Business 

School and co-director of the Decision Science Laboratory.

Session 78 - Panel Discussion 
LIvING WITH ACTuARIAL “BLACK SWANS” – A  

DISCuSSION WITH NASSIM NICHOLAS TALeB

following his luncheon address, Nassim Nicholas Taleb, author 

of The Black Swan, will answer questions posed by a select 

actuarial panel and by session participants.  This session’s pur-

pose is to delve more deeply into the impact of “black swans” 

on the work of actuaries.  Three prominent actuarial panelists 

– from the Forecasting and Futurism, Investment and Financial 

Reporting special interest sections – will first draw out Taleb 

about the practical implications of his work for actuaries.  Af-

terwards, there will be an opportunity for session participants 

to ask questions.
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