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Detlof von Winterfeldt

Since our last meeting in Cincinnati, 
we have made progress in several 
areas:  We now have a practice award 
in place, we set up a process for 
creating the new DAS journal, we are 
working with several sister societies 
to give shape to the idea of a network 
of decision making societies, and we 
are making progress on the Century 
of Bayes Celebration in 2001.    

People First

I am pleased to announce that Jen-
nifer Meyer and Don Kleinmuntz 
were elected to the DAS Council.  
They will replace Bob Nau and Elke 
Weber, who have provided terrific 
service to the society during the past 
years.  Welcome Jennifer and Don, 
and thanks again, Bob and Elke.  
Fortunately, Bob will continue his 
work as the society’s webmaster.  
Thanks also to Greg Fischer, who put 
together another excellent decision 
analysis cluster at the Cincinnati 
meeting.  The Philadelphia meeting, 
organized by John Lathrop, looks 
very promising as well.  The upcom-
ing meetings are organized by Jeff 
Keisler (Salt Lake City, spring of 
2000) and by John Butler (San Anto-
nio, fall of 2000).  

The Practice Award

We now have the new practice award 
in place!  Thanks to Don Keefer, who 
developed the process, created the 
first committee, and managed the first 

selection of finalists, we will have 
an excellent group of finalists who 
will give presentations of their work 
at the Practice Award Session at the 
Philadelphia meeting (first session 
Monday morning, don’t miss it).  
The winner will be decided by the 
practice award committee after the 
finalists' presentations (will applause 
be one of the criteria?)   I don’t want 
to give away too much, but yes, we 
did receive quite a few submissions 
and selecting the finalists was a tough 
task.  

The DAS Journal

At the last DAS Council meeting in 
Cincinnati, we made it official: The 
society will pursue the creation of its 
own journal.  The Council charged 
Don Kleinmuntz and Bob Clemen 
to work with the past, present, and 
designated chairpersons to develop 
an implementation plan.  

Network of Decision Making 
Societies

continued on page 2
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SOCIETY NEWS

Philadelphia Meeting

A list of the sessions in the Decision 
Analysis cluster at the INFORMS 
Philadelphia Meeting, November 
7-9, 1999, is now available on our 
web site.

DAS Election Results

Our new council members are 
Don Kleinmuntz and Jennifer 
Meyer.  Congratulations and wel-
come aboard.

New Membership Dues

At the DAS business meeting in Cin-
cinnati, it was decided to increase our 
annual dues for regular INFORMS 
members to $20 to provide support 
for additional outreach efforts.  Dues 
for non-INFORMS members were 
correspondingly raised to $30, while 
student dues are unchanged at $5.  
The new rates become effective in 
the year 2000.

Salt Lake City and San 
Antonio in 2000

The cluster chair for the INFORMS 
meeting in Salt Lake City (May 7-10, 
2000) is Jeff Keisler from SDG.  
You can reach him at (617) 478-7636 
or jkeisler@sdg.com.  The cluster 
chair for the INFORMS San Antonio 
meeting (November 5-8, 2000) is 
John Butler, who can be reached at 
(614) 688-8679 or butlerj@cob.ohio-
state.edu.  Please contact them if 

Almost all chairpersons or presidents 
of our sister societies responded to 
my open letter, published in the last 
newsletter.  All responses were posi-
tive, and some included new ideas 
for cooperation.  I am in the process 
of consolidating the responses and 
to begin some concrete initiative – 
joint membership listings are high 
on my list.  

Century of Bayes 
Celebration

Ward Edwards has continued to plan 
the COBC together with Larry Phil-
lips, who has agreed to be the local 
program chair.  Ward and Larry have 
a place (London, of course) and a 
time (June 2001) in mind, but they 
don’t have any financial support yet.  
The DAS council agreed to take the 
lead in supporting this conference and 
to commit some money to it.  Other 
sister societies have also agreed to 
commit modest funds to support the 
meeting.  The Council will discuss 
how to proceed at the Philadelphia 
meeting.  

Membership and Dues

Membership is still stable at about 750 
and with the dues from our members 
we are able to pretty much break 
even every year.  However, with 
all of the new initiatives (improved 
newsletter, practice award, journal, 
COBC), it would be nice to increase 
our financial flexibility.  There are 
two ways of accomplishing this: 
Increase membership or increase 
dues.  The Council did not agonize 
too long about which is the better 
alternative – we decided to do both.  
We are still working on increasing the 
membership – primarily by attracting 
DAS only members and working with 
our sister societies.  An even simpler 
sign-up form is included in the back 
of this newsletter.  We also decided to 
increase the dues, from $10 to $20 for 
INFORMS members and from $15 
to $30 for non-INFORMS members.  

From the Chair
Continued from page 1

Page 2



Volume 18, Number 2 (August 1999) Decision Analysis Newsletter

Page 3

BDRM CONFERENCE, 
TUCSON, ARIZONA 
MAY 19-21, 2000

The seventh biennial Behavioral 
Decision Research in Management 
(BDRM) Conference will be held 
May 19-21, 2000 at the University 
of Arizona in Tucson. As in previous 
years the Conference will include 
sessions on decision research in 
Marketing, Accounting, Manage-
ment, Bargaining and Negotiation, 
Economics and Games, Decision 
Analysis and other related issues. The 
sessions are always fun and stimulat-
ing, and May is a great time to visit 
Tucson and enjoy the Southwest, 
so mark your calendar now. Accom-
modations, and most of the sessions, 
will be at the historic Westward Look 
Resort. Deadline for symposium 
proposals and paper abstracts is 
January 14, 2000. 

For more details on the conference, 
including registration and sub-
missions, please visit our web 
site at http://www.bpa.arizona.edu/
~map/bdrm. If this is inconvenient, 
we can be reached by e-mail: 
lordonez@bpa.arizona.edu; or 
connolly@u.arizona.edu; or by mail 
at:

BDRM Conference
Department of Management and 
Policy
Eller College of Business and Public 
Administration
University of Arizona
Tucson, AZ 85721

Terry Connolly

Lisa Ordóñez
Conference Co-Chairs

RANDOM UTILITY 2000

Conference and Workshop on 
Random Utility Theory and Probabi-
listic Measurement Theory

Fuqua School of Business, Duke 
University, August 3-8, 2000

The events and the leaders: 

Four half-day tutorials: Axiomatic 
measurement theory and its probabi-
listic extensions (R.D. Luce and P. 
Suppes), Choice Paradigms (A.A.J. 
Marley), The mathematical structure 
of random utility characterization 
problems (P. Fishburn, F. Roberts), 
Probabilistic Measurement Theory 
(G. Iverson). 

Eight half-day themes: Mathematics 
of nonparametric RU models (J.-P. 
Doignon, M. Koppen), Stochastic 
models of preference evolution (J.-C. 
Falmagne, S. Ovchinnikov), Para-
metric RU models (H. Joe, R. Suck), 
Applications to Economics & Man-
agement (M. Ben-Akiva, D. McFad-
den), Applications to Psychology 
and Marketing (U. Bockenholt, J. 
Huber), Applications to Economics, 
Social Choice and Political Science 
(M. Alvarez, J. Brehm, P. Patta-
naik), Probabilistic Measurement 
Theory (H. Colonius, D. Heyer, 
R. Niederee), Wrap-up discussion 
(A.A.J. Marley).

Registration/Application/Funding: 

Space will be limited to approxi-
mately 40 participants (in addition to 
the approximately 20 session leaders). 
Junior scholars (advanced graduate 
student or persons who received 
PhD degree no earlier than August 
1, 1994) are strongly encouraged 
to apply. Accepted junior scholars 
will be exempt from the conference 
registration fee and provided free 
lodging (university housing) and 
meals during the meeting. Limited 

Council Members:
Vicki M. Bier
Department of Industrial Engineering
451 Mechanical Engineering Building
1513 University Ave
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Tel: 608-262-2064
Fax: 608-262-8454

bier@ie.engr.wisc.edu

Dana R. Clyman
Darden Graduate School of Business 
Administration
University of Virginia
Charlottesville, VA 22906-6550
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Fax: 804-243-5020

clymand@darden.gbus.virgina.edu

Don Kleinmuntz
Dept. of Business Administration
University of Illinois
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1206 S Sixth St.
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Fax: 217-244-7969

dnk@uiuc.edu

Jennifer Meyer
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Much Ado About 
Options?
Jim Smith

There has been a great deal of buzz 
about “real options” lately.  Recent 
articles in the Harvard Business 
Review, the McKinsey Quarterly, 
USA Today and Business Week tout 
real options as a “revolution in deci-
sion-making” and recent books make 
similar claims (see the references 
at the end of this note).  Yet, if you 
read these articles and books, you 
may find it difficult to discern the 
differences between the real options 
approach and what decision analysts 
have been doing since the 1960s.  
This has led many decision analysts to 
wonder whether there is anything new 
in real options or whether real options 
is just decision analysis dressed in 
new clothes.  As a decision analyst 
who has worked on the interface 
between these two fields, I have 
heard these questions many times and 
would like to take the time to address 
some of them.

Similarities in Purposes

At the highest level, real options 
and decision analysis are both about 
modeling decisions and uncertainties 
related to investments.  In real options 
the focus is on options, decisions that 
are made after some uncertainties 
have been resolved.  The classic 
example of an option is a call option 
on a stock that gives its owner the 
right, but not the obligation, to pur-
chase a stock at some future date at 
an agreed upon price.  In real options, 
the options involve “real” assets 
as opposed to financial ones.  For 
example, owning a power plant gives 
a utility the opportunity, but not the 
obligation, to produce electricity at 
some later date.  Options (or “down-
stream decisions”) have always been 
a part of decision analysis.  For 
example, in Raiffa’s classic wildcat-
ter problem, one alternative allows 
you to gather information about a 
prospective oil field before deciding 

whether to “exercise your option” 
and drill the prospect.

So what is revolutionary about real 
options?  In the books and articles 
touting real options as revolutionary, 
the revolution is against discounted 
cash flow or NPV analysis that boils 
all uncertainties and decisions down 
to a single scenario and then adjusts 
them for risk by using some inflated 
discount rate.  The problem with 
this approach, they argue, is that by 
“boiling down all the possibilities 
for the future into a single scenario, 
NPV doesn’t account for the ability 
of executives to react to new circum-
stances – for instance, spend a little 
up front, see how things develop, 
then either cancel or go full speed 
ahead” (Business Week).  The key to 
valuing these options, they argue, is to 
consider the uncertainty or “volatil-
ity” associated with the investment 
in the same way that Black, Scholes, 
and Merton did in their Nobel Prize 
winning work on valuing financial 
options.

While decision analysts have long 
considered uncertainties associated 
with investments, unfortunately the 
vast majority of analyses done in 
corporate contexts are precisely the 
single-scenario cash flow analyses 
that are disparaged in the real options 
literature.  Though decision analysis 
has had some impact on corporate 
decision making, the number of our 
clients and users is small compared 
to the number of people who make 
important corporate decisions and 
have never heard of and/or never 
used decision analysis.  The real 
options buzz is clearly generating 
interest.  A finance colleague at Duke 
recently told me that his students – 
particularly those in the executive 
programs – were clamoring to learn 
more about real options and that he 
was struggling to find good teaching 
materials to respond to this demand.  
I have heard of more than a few 
corporate decision analysts receiving 

inquiries from high-level executives 
asking, “Should we be using real 
options?”  Are they asking for deci-
sion analysis in other words? 

Differences of Style

Despite the similarities in goals at 
the high level, the analyses done by 
real options and decision analysis 
practitioners differ in style.  Real 
options analyses tend to draw heavily 
on analogies with financial options.  
In some applications, the analogy 
is taken literally and the analysis 
amounts to plugging numbers into the 
Black-Scholes formula for valuing 
put or call options.  In other applica-
tions, projects are viewed as more 
exotic derivative securities – Ameri-
can options, compound options, or 
“rainbow” options – and valued 
using more complicated models.  
A common theme in these models 
is the use of continuous-time sto-
chastic processes and frequent deci-
sion making.  The models are often 
formulated using the language of 
stochastic differential equations and 
solved using binomial trees or lattices, 
which are, in essence, recombining 
decision trees or dynamic programs.  
Because of the difficulties in solving 
these models, real options analyses 
usually focus on the evolution of a 
few (one or two) stochastic factors 
that determine the value of the invest-
ment over time and the cash flows 
are usually simple functions of these 
factors.  The models thus tend to 
focus on “dynamic complexity” at the 
expense of “detail complexity.”

In contrast, corporate decision analy-
sis models tend to consider great 
detail in the cash flow models and 
many uncertainties, but relatively 
little in the way of dynamic decision 
making or downstream decisions.  
Though downstream decisions are 
something decision analysts know 
about, they are frequently overlooked 
or oversimplified in our analyses.  Too 
often, our decision models consider 
only a single decision made up front – 
e.g., what strategy should we choose 
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– without considering the opportuni-
ties for later adjustments or changes 
in these strategies.   

It would be foolish to argue that 
“dynamic complexity” is generally 
more important than “detail complex-
ity” or vice versa; in some applica-
tions the insights may follow from the 
careful consideration of the details 
and in others they may come from 
careful consideration of the dynamics.  
But I believe that practitioners in each 
camp would benefit by learning to 
use the other’s tools.  Specifically, I 
think decision analysts would benefit 
from learning more about modeling 
stochastic processes and the use 
of lattices or dynamic programs to 
model dynamic decision problems.  
In framing problems, they should 
make a conscious effort to identify 
future decision making opportunities.  
Analogies with financial options may 
help in this effort.  For example, one 
might ask what put or call options 
– options to expand or exit – may 
be associated with an investment..  
Conversely, real options practitioners 
would benefit from learning more 
about probability assessment to find 
more meaningful ways to assess and 
express the “volatilities” used in 
the option models.  More generally, 
once real options practitioners get 
beyond plugging numbers into the 
Black-Scholes formula, I believe 
that they will find many of our tools 
and processes – including influence 
diagrams, tornado charts, “snaking” 
– very helpful.

Some Fundamental 
Differences

There is, however, one area where 
the real options and decision analysis 
approaches differ rather fundamen-
tally – how they value risky cash 
flows.  In their classic work on valu-
ing financial options, Black, Scholes, 
and Merton recognized that financial 
options could be valued by con-
structing portfolios that perfectly 
replicate the payoffs of the option.  
The value of this replicating portfolio 

determines a fair market price of 
the option; if the option traded at 
any other price, there would be an 
opportunity to earn a riskless profit.  
In modern implementations of this 
approach, these market values are 
calculated using “risk-adjusted” or 
“risk-neutral” probabilities.  These 
probabilities reflect market beliefs 
and include any necessary risk 
premiums and the cash flows are 
then discounted at the market rate 
for risk-free borrowing and lending 
– no risk-adjusted discount rates or 
utility functions are required.  This 
aspect of the real options approach 
is new and different from what 
decision analysts have traditionally 
done.

Decision analysts are quick to point 
out that few of the problems they 
work on allow the direct application 
of these no-arbitrage arguments.  
For example, technical risks and 
market shares for an early-phase 
pharmaceutical product cannot be 
perfectly hedged by trading exist-
ing securities.  The temptation – 
and a common reaction of decision 
analysts – is to dismiss this aspect 
of the option pricing techniques 
as impractical and/or irrelevant.  
This is, I believe, a mistake.  If 
you dig deeper into the option pric-
ing arguments, you will find that 
perfect hedges are not necessary 
to implement the option valuation 
approach; Merton makes this point 
emphatically in his Noble Prize 
address.  The idea is to consider 
those hedging opportunities that 
do exist and recognize them and 
use market information to risk-
adjust the probabilities associated 
with these risks.  If there are no 
relevant markets, you make no 
adjustments and value investments 
at their expected value, discounting 
at the risk-free discount rate.

Fundamentally, this difference 
between the real options and deci-
sion analysis approaches reflects 
a difference in the definition of 

“values” being considered.  In deci-
sion analysis, we have traditionally 
calculated values from the perspective 
of an individual or firm according to 
his or her or the firm’s own beliefs 
and preferences.  In real options and 
in corporate finance more generally, 
the definition of the value of an asset 
is taken to be the value that asset (or 
the cash flows generated by that asset) 
would have if it were traded in the 
marketplace.  Finance theorists have 
long criticized decision analysis for 
failing to risk-adjust values appropri-
ately from the market’s perspective (see 
e.g., Brealey and Myers, Principles 
of Corporate Finance) and are conse-
quently reluctant to suggest the use of 
decision analysis.  I believe that this 
lack of support from finance theorists 
is a major reason that decision analysis 
techniques have not been used more 
often in corporate contexts.  As a deci-
sion analyst, I am encouraged by the 
fact that the option valuation techniques 
– unlike some of the more sophisticated 
risk-adjusted discount rate methods – 
can be easily implemented using our 
tools and techniques.

Wrapping Up

I have seen a wide variety of reac-
tions to real options from decision 
analysts in addition to the “what’s 
new?” or “so what?” reaction described 
earlier.  Some decision analysts have 
enthusiastically embraced real options 
and now call what they do “real options 
analysis,” even when there are no 
apparent changes in their modeling 
approach.  Others have suggested 
“taking the offensive” in defending 
decision analysis against real options.  
My position is between these two 
extremes.  While I do not think we 
should change the name of our field, 
I see the real options movement as 
an opportunity for decision analysis, 
rather than a threat.  If the hype associ-
ated with real options gets executives 
thinking more about decisions and 
uncertainties, the desire for careful 
analysis of these issues should lead to 
a greater demand for decision analysis.  

continued on page 8
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A Conversation 
with Ward 
Edwards
Thomas Eppel

At this year’s Bayesian Conference, 
Jim Shanteau presented Ward 
Edwards with a copy of “Decision 
Science and Technology: Reflec-
tions on the Contributions of Ward 
Edwards.”  This Festschrift honors 
the many contributions that Ward has 
made to our field.  Edited by James 
Shanteau,  Barbara Mellers, and 
David Schum, its table of contents 
should make you run to the telephone 
or computer to order this fabulous 
collection of papers.  The table of 
contents is reproduced below.

I am grateful that Ward agreed to 
be interviewed for this newsletter.  
A transcript of that conversation 
follows.

TE: What have been the major 
advances in the theory and practice 
of decision analysis over the last 25 
years?

WE: Clearly the most important 
advance is that decision analysis is 
up and running.  In 1973, a helpful 
milestone for me since it was the year 
in which I moved from Michigan to 
USC, decision analysis was mainly 
an academic enterprise.  SDG in 
California and DDI in Washington, 
D. C., were purveying decision-
theory-based advice to those willing 
to pay.  But both companies were 
young.  SDG, brilliantly staffed and 
managed, is still with us, the most 
influential decision analysis company 
we have.  DDI, working intrinsically 
more difficult terrain (governmental 
clients, not businesses), had manage-
ment problems and eventually lost its 
guiding spirits and its way.  

The most important idea to emerge 
to prominence in that period was 
multiattribute utility measurement, 
and the people who made that happen 
were Keeney and Raiffa (I was also 
involved).  What you want to maxi-

mize is obviously crucial; informa-
tion that helps you to maximize it is 
important but secondary.

The most important idea that has been 
struggling to be understood is that 
of organizations, formal or informal, 
as decision makers.  We know that 
the question “Who is the decision 
maker?” is crucial.  But we seem 
to have trouble understanding the 
fact that the decision maker is not 
necessarily one person.  Larry Phil-
lips has been calling the notion of 
organizations as decision makers to 
our attention throughout the last 25 
years.  Some of us listen, but not by 
any means all of us.

The hot new tool, of course, is 
Bayes Nets and Influence Diagrams.   
Anyone not yet familiar with these 
wonderful gadgets needs to become 
so, preferably yesterday.

TE: Obviously, you have played a 
major role in many of those advances.  
What accomplishments are you par-
ticularly proud of?  Are there any 
developments that you think have 
taken a “wrong turn” and that you 
wish wouldn’t have occurred?  

WE: I suppose I am proud of  
SMART.  It’s simple, and it works.  
So does SMARTER.  And I am still 
proud of the von Winterfeldt-Edwards 
book.  And, in an entirely different 
sense, I can never stop being proud 
that a book so fascinating and brilliant 
as my Festschrift volume was put 
together to honor me.  And I’ve done 
a lot of things first—a bittersweet 
source of pride, as I shake my now-
white head over my needs-to-be-
written list.

As for things that shouldn’t have 
happened, I can recognize several of 
those.  An example is the increasing 
unwillingness of business schools to 
present mathematically demanding 
ideas.  That has already destroyed a 
great teaching program in decision 
analysis in a great Northeastern 
University (whose favorite color, 
crimson, now should but doesn’t 

appear on of its face).

The intellectual development that, 
I think, was cogent but was carried 
beyond the point of diminishing 
returns was behavioral research on the 
cognitive illusions.  I was among the 
early contributors to this huge, yawn-
producing (I now think) literature.   
I quit publishing on that topic in 
about 1970.  The list of cognitive 
illusions has grown since then.  My 
understanding of them has not.  Isn’t 
it more important to know how to 
help people do a task well than to 
add to an already-long list of ways 
in which they can be induced to do 
it badly?

TE: What are the key challenges 
that ought to be addressed in future 
research?

WE: Let’s start by learning more 
about Bayes Nets and Influence Dia-
grams.  While we are at it, let’s graft 
multiattribute utility measurement 
into Influence Diagram programs.  

We need to understand elicitation 
from groups better than we do.  Our ad 
hoc methods work (someone should 
collect and write about them so that 
they do not remain a part of the 
unwritten lore of decision analysis).  
But I suspect they could be much 
improved.  The main issues, I think, 
are in utility measurement, simply 
because elicitation methods for prob-
abilities have been much more thor-
oughly studied.  As usual, we look 
where the light is, not where looking 
is most likely to be rewarding.

The most important hole in our cur-
rent professional practice is that 
we are not producing advisors for 
personal decisions.  Our tools are at 
least as relevant to individual deci-
sions (What job shall I take?  What 
school shall I attend?  Whom shall 
I marry?) as to leveraged buyouts.  
Yet I know of no decision analyst 
who makes his or her living advising 
people about how to make such deci-

continued on page 8
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Reflections on the 
Contributions of Ward 
Edwards

Edited by J. Shanteau, B. Mellers, 
and D. Schum.  Boston: Kluwer 
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soning and the Science of Complex-
ity

F. Hutton Barron & Bruce E. Barrett: 
Linear Inequalities and the Analysis 
of Multi-Attribute Value Matrices

Ronald A. Howard: Life and Death 
Decisions for Individuals and Cou-
ples

Tod S. Levitt: Robot Ethics, Value 
Systems and Decision Theoretic 
Behaviors

John S. Breese & David Heckerman: 
Decision-Theoretic Troubleshoot-
ing: A Framework for Repair and 
Experiment

Ralph L. Keeney: Public Values and 
Public Policy

Lawrence D. Phillips: Group Elicita-
tion of Probability Distributions: Are 
Many Heads Better Than One?

Dennis G. Fryback: The QALY 
Model: Utilities for Cost-Utility 
Analysis in Health Care

Paul Slovic & Robin Gregory: Risk 
Analysis, Decision Analysis, and the 
Social Context for Risk Decision 
Making

Peter C. Fishburn: The Making of 
Decision Theory

Charles Vlek: A Brief History of 
SPUDM, or How Europe Took Off on 
Behavioral Decision Research

James Shanteau, Charles Gettys, & 
Ward Edwards: Ward Edwards and 
New Professional Organizations

David A. Schum: Some Reflections 
on Ward Edwards

Ward Edwards: Festschrift: A Book 
and A Party

James Shanteau and Ward Edwards

Decision Science and Technology
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Moreover, if we learn more about 
the ideas used in real options and 
incorporate them into our work, 
we may enjoy greater support from 
finance theorists and practitioners 
and this may ultimately lead to more 
widespread application of decision 
analysis in corporate settings.  For 
these reasons, I think the real options 
movement is worth watching and 
supporting.

Some Recent References in 
Business Press:

Amram, Martha and Nalin Kuatilka, 
“Disciplined Decisions:  Aligning 
Strategy with the Financial Markets,” 
Harvard Business Review, January-
February 1999, pp. 95-104.

Copeland, Thomas E. and Philip T. 
Keenan, “How Much is Flexibility 
Worth?,” The McKinsey Quarterly, 
1998 Number 2, pp. 38-49.

Copeland, Thomas E. and Philip 
T. Keenan, “Making Real Options 
Real,” The McKinsey Quarterly, 1998 
Number 3, pp. 128-141.

Coy, Peter, “Exploiting Uncertainty:  
The ‘Real Options’ Revolution in 
Decision-making,” Business Week, 
June 7, 1999, pp. 118-124.

Dixit, A. and R. Pindyck, “The 
Options Approach to Capital 
Investment,” Harvard Business 
Review, September-October 1998, 
pp. 105-115.

Luehrman, Timothy A.; “Investment 
Opportunities as Real Options: Get-
ting Started on the Numbers,”  Har-
vard Business Review, July-August 
1998, pp. 51- 67.

Luehrman, Timothy A.; “Strategy as 
a Portfolio of Real Options,” Harvard 
Business Review, September-October 
1998, pp. 89-99.

Valdmanis, Thor, “Corporate Execu-
tives Examine Strategic Tool: A New 

Way to Assess Risk Arrives,”  USA 
Today, May 12, 1999.

Books/Academic Articles

Amram, Martha and Nalin Kuatilka, 
Real Options: Managing Strategic 
Investment in an Uncertain World,  
Harvard Business School Press, 
1999.

Dixit, Avinash K., and Robert S. Pin-
dyck, Investment under Uncertainty.  
Princeton University Press, 1994.

Merton, Robert C., “Applications of 
Option-Pricing Theory: Twenty-Five 
Years Later” (Nobel Prize Address), 

sions.  We should be turning out such 
people, and creating enough demand 
for their services so that they will be 
able to stay out of the soup kitchens.  
If we set out to do that, a host of new 
research topics would confront us.  
Thinking about them has recently led 
me to a brand new theory of psychosis 
as inability to perform some kinds 
of decision analysis tasks.  I don’t 
have any idea yet whether the theory 
has merit or not.  But just thinking 
about it is a far better use of my time 
than would be listening to my arteries 
harden.

TE: What advice would you give to 
a student or to a professional who 
wants to get into decision analysis?

WE: Get in the best decision analysis 
program you can—but make sure 
your institution teaches courses on 
Bayes Nets and Influence Diagrams in 
its computer science department.  Pick 
your field of application early; it helps 
you to focus your graduate work.  In 
picking that field, consider trying to 
lead decision analysis into new fields 
of application, like personal decision 
making.  Learn early how to read 
mathematical text; don’t regard such 
reading as a chore to be postponed 
as long as possible.  Try your hand 
(quietly) at writing a few mathemati-

cal things; if you can write the stuff, 
you can read it.  Above all, don’t 
lose sight of the fact that decision 
analysts serve clients, and the clients 
therefore define the starting point of 
every analysis.  Having your solution 
be used (and having it be perceived 
as useful) is far more important than 
having it be technically elegant, an 
addition to the state of the art.

TE: Where do you think the Decision 
Analysis Society is heading or should 
be heading?

WE: I hope, and sort of believe, 
that decision analysis will be an 
area of practice.  As it develops 
into that, DAS must be very agile in 
order to become decision analysis’ 
version of the AMA (which is what 
it should become).  Doctors, lawyers, 
chiropractors, accountants, stockbro-
kers—all have their indispensable 
professional societies.  DAS should 
be the one for decision analysts.

An important issue that I raised a 
while back, but never resolved, is 
this.  DAS is essentially an Ameri-
can organization, like its parent 
INFORMS.  DAS urgently needs to 
internationalize itself.  As the field 
develops, professional societies that 
serve it will be needed wherever 
DA is important—hopefully every-
where.  If DAS isn’t intellectually 

Options
Continued from page 5

Edwards
Continued from page 6

Sign Up a 
New Member Today!

Membership Form on 
Page 11 of this 

Newsletter!
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A Healthy Respect for Uncertainty

Robert E. Rubin, former Treasury 
Secretary of the United States, deliv-
ered the Commencement Address at 
the University of Pennsylvania on 
May 17, 1999.  Much of the speech 
dealt with decision-making under 
uncertainty, especially with the dis-
tinction between the quality of a deci-
sion and the quality of an outcome.  
The following is a transcript of the 
speech.

In approaching this Commencement 
address, I’m mindful of an obser-
vation made by this university’s 
founder, Ben Franklin. He said: “Here 
comes the orator with his flood of 
words and his drop of wisdom.” I 
promise not to flood you with words. 
Whether I leave you with a drop of 
wisdom is for you to judge.

You graduate today in a world starkly 
different, in many ways, from the one 
in which I graduated. It’s far more 
interconnected. Information moves 
dramatically faster. The decision 
cycle is vastly shorter. Economies 
and people around the world are 
more closely linked than ever before. 
Decisions made in one capital can be 
felt across the globe.

Business today is conducted largely 
without borders. When I first went to 
Wall Street, more than 32 years ago, 
finance, for example, was focused on 
the U.S. markets. We sold U.S. stocks 
and bonds to our clients and raised 
money for them in U.S. capital mar-
kets. Few overseas markets mattered. 
Even the biggest U.S. companies had 
but a limited overseas presence. Now, 
Fortune 500 firms are headquartered 
in the U.S. but are truly global in 
nature.

When I first joined an investment 
bank, I had to get a partner’s signature 
to make an overseas call. Today 
traders live on global trading wires, 
and capital markets are integrated 
worldwide. 

Global markets and technology have 
brought us together as never before. 

Pick up a newspaper and you’ll find 
exchange rates for the Thai Baht and 
Korean Won—currencies few people 
worried about when I began my 
career. Countries that were economi-
cally irrelevant to us 25 or 30 years 
ago, today provide great opportuni-
ties for American businesses and 
consumers. But, as demonstrated 
during the past two years, these same 
nations can also give rise to financial 
instability that can threaten economies 
around the world, no matter how 
strong.

Last year, for example, Russia’s 
failed economic policy actions shook 
global market confidence-and other 
countries felt the impact. A Latin 
American finance minister explained 
this dilemma to me last year. How, he 
asked, do I explain to my people why 
the value of our currency is shrinking 
and our interest rates are rising, all 
because the Russian parliament failed 
to raise taxes last week. This may 
sound unusual, but it’s true.

This interdependence isn’t just in 
economics. Today we must deal with 
immense problems in other areas 
that begin in one nation but affect 
many others. Many of these are prob-
lems that no single nation can solve: 
Environmental problems, such as 
destruction of the rain forest, that can 
damage the atmosphere of the entire 
globe, or acid rain. Health problems, 
such as the startling incidence of HIV 
in the SubSaharan Africa population, 
that can spread so readily in an era of 
jet planes. And terrorism, nourished 
by despair in one country, with its 
consequences felt around the world.

Whether we meet these challenges of 
interdependence, and of the tension 
that exists between the sovereignty 
of nations and the need to work 
together to solve problems that have 
no borders, will shape the world you 
live in.

In the face of these realities, there 
are those who believe we should 
look inward and withdraw from the 

world. I believe the whole history 
of the twentieth century shows that 
this will not work. We would follow 
this advice at our peril. The world 
does not end at our shores—it begins 
there. 

In the complex world of today, deci-
sion making has become ever more 
difficult, but the fundamentals of 
decision making have remained the 
same. And, one lesson I can draw 
from my life is that effective deci-
sion making is the key to almost 
everything you will do.

When I arrived at college, I had never 
given much thought to how I made 
decisions. College began changing 
that. What first struck me was the 
skeptical atmosphere. Our professors’ 
words weren’t seen as unquestioned 
truths, but as starting points for criti-
cism and thought. In my sophomore 
year, I took Philosophy I from a 
wonderful, elderly professor named 
Raphael Demos. His whole point 
was to show that every assertion 
ultimately rested on a basic principle 
that could not be proven. It could 
only be assumed or believed. That 
conclusion, together with what I 
learned in law school, fundamentally 
shaped the way I’ve made decisions 
ever since.

As I think back over the years, I have 
been guided by four principles for 
decision making.

First, the only certainty is that there 
is no certainty. Second, every deci-
sion, as a consequence, is a matter of 
weighing probabilities. Third, despite 
uncertainty we must decide and we 
must act. And lastly, we need to judge 
decisions not only on the results, but 
on how they were made.

First, uncertainty.

When my father was in college, he 
too had signed up for a course in 
philosophy with a renowned profes-

Page 9
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Uncertainty
Continued from page 9

sor. On the first day of class, the 
professor debated the question of 
whether you could prove that the 
table at the front of the room existed. 
My father is very bright and very 
pragmatic. He went to the front of 
the room, pounded on the table with 
his hand, decided it was there—and 
promptly dropped the course.

My view is quite the opposite. I 
believe that there are no absolutes. 
If there are no absolutes then all 
decisions become matters of judging 
the probability of different outcomes, 
and the costs and benefits of each. 
Then, on that basis, you can make a 
good decision.

The business I was in for 26 years 
was all about making decisions in 
exactly this way.

I remember once, many years ago, 
when a securities trader at another 
firm told me he had purchased a large 
block of stock. He did this because 
he was sure—absolutely certain—a 
particular set of events would occur. 
I looked, and I agreed that there were 
no evident roadblocks. He, with his 
absolute belief, took a very, very 
large position. I, highly optimistic 
but recognizing uncertainty, took 
a large position. Something totally 
unexpected happened. The projected 
events did not occur. I caused my 
firm to lose a lot of money, but not 
more than it could absorb. He lost 
an amount way beyond reason —and 
his job.

A healthy respect for uncertainty, 
and focus on probability, drives 
you never to be satisfied with your 
conclusions. It keeps you moving 
forward to seek out more information, 
to question conventional thinking and 
to continually refine your judgments. 
And understanding that difference 
between certainty and likelihood can 
make all the difference. It might even 
save your job.

Third, being decisive in the face of 
uncertainty. In the end, all decisions 
are based on imperfect or incom-
plete information. But decisions 
must be made—and on a timely 
basis—whether in school, on the 
trading floor, or in the White House.

I remember one night at Treasury, 
a group of us were in the Deputy 
Secretary’s Office, deciding whether 
or not the U.S. should take the very 
significant step of moving to shore 
up the value of another nation’s cur-
rency. It was, to say the least, a very 
complicated situation. As we talked, 
new information became available 
and new considerations were raised. 
The discussion could have gone on 
indefinitely. But we didn’t have that 
luxury: markets wait for no one. And, 
so, as the clock ticked down and the 
Asian markets were ready to open, 
we made the best decision in light 
of what we knew at the time. The 
circumstances for decision making 
may never be ideal. But you must 
decide nonetheless.

Fourth, and finally, judging decisions. 
Decisions tend to be judged solely 
on the results they produce. But I 
believe the right test should focus 
heavily on the quality of the decision 
making itself.

Two examples illustrate my point.

In 1995, the United States put together 
a financial support program to help 
Mexico’s economy, which was then 
in crisis. Mexico stabilized and U.S. 
taxpayers even made money on the 
deal. Some said that the Mexico 
program was a good decision because 
it worked.

In contrast, last year, the U.S. sup-
ported an International Monetary 
Fund program designed to strengthen 
the Russian economy. The program 
was not successful and we were 
criticized on the grounds the program 
did not succeed.

I believe that the Mexican decision 
was right, not only because it worked, 
but also because of how we made the 

decision. And I believe the Russian 
decision was also right. The stakes 
were high, and the risk was worth 
taking.

It’s not that results don’t matter. They 
do. But judging solely on results is a 
serious deterrent to taking the risks 
that may be necessary to making the 
right decision. Simply put, the way 
decisions are evaluated, affects the 
way decisions are made. I believe 
the public would be better served, 
and their elected officials and others 
in Washington would be able to do 
a more effective job, if judgments 
were based on the quality of decision 
making instead of focusing solely 
on outcomes.

Time and again during my tenure 
as Treasury Secretary and when I 
was on Wall Street, I have faced 
difficult decisions. But the lesson 
is always the same: good decision 
making is the key to good outcomes. 
Reject absolute answers and recog-
nize uncertainty. Weigh the prob-
abilities. Don’t let uncertainty para-
lyze you. And evaluate decisions not 
just on the results, but on how they 
are made.

The other thing I’d like to leave with 
you is that you will be entering a 
world of vastly increased interdepen-
dence—one in which your lives will 
be enormously affected by decisions 
made outside of our borders. We 
must recognize this reality and reject 
the voices of withdrawal to face the 
challenges of interdependence. Then, 
we can realize the immense potential 
of the modem era, for our economy 
and our society.

You’ve just completed an important 

Don't forget to make 
your contribution(s) for 

the next issue of this 
newsletter!!!
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To join the Decision Analysis Society for the 1999 calendar year, please complete and mail this form:

Last name:_________________________________      First name & initial(s): ____________________________

Department:________________________________      Organization:____________________________________

Street Address: _____________________________      City:___________________________________________

State/Province: _____________   Zip/Postal Code: ________________    Country: _________________________

Phone: ___________________Fax: ___________________________    E-mail: __________________________

Dues for Calendar Year 1999:
( __ ) $15 for Non-INFORMS member
( __ ) $10 for INFORMS member
( __ ) I would like to receive an application for INFORMS membership

TOTAL PAYMENT ENCLOSED OR AUTHORIZED: $ ______________________________________________

Method of payment: (_) VISA (_) MasterCard (_) Enclosed check in US$ payable to INFORMS

Card number: ______________________________   Exp. Date: ____________     Signature: _________________

D  A  S 1999 Membership Application
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JOIN THE DECISION ANALYSIS SOCIETY NOW!
• Participate in the growing network of scholars and professionals in decision analysis;
• Receive the DAS newsletter;
• Communicate through the DA e-mail list;
• Visit and use our web site (www.informs.org/Society/DA).

ALL THIS FOR ONLY $15 PER YEAR!!

Please mail your completed form 
(with check, if any) to:

INFORMS Business Office
P.O. Box 64794

Baltimore, MD 21264-4794 USA




