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Pricing the Future: Finance, Physics, and the 300-Year
Journey to the Black-Scholes Equation

Pricing the Future is not a finance 
text. It is not a business valuation or 
security analysis text. It is not an in-
vestment analysis and portfolio man-
agement text. Do not expect to keep 
this book on your office bookshelf as a 
reference related to the application of 
Black-Scholes or any other option pric-
ing model.

It is a story. In fact, it is an anthol-
ogy of many stories—about Dutch tulip 
bulb traders, Jewish mathematicians, 
German physicists, American finance 
analysts, and a multinational collection 
of academicians. Pricing the Future 
presents a very interesting and infor-
mative story, and Szpiro is an excellent 
storyteller. I recommend this book 
highly as a “vacation read” for anyone 
with a financial background.

Szpiro is not a finance professor. He 
is a mathematician who is currently an 
international journalist.

ENTErTAINING STOrIES
This book includes numerous his-

torical anecdotes about the develop-
ment of efficient capital markets, par-

ticularly about investors’ attempts to 
predict future commodity or security 
prices. The book opens with the cau-
tionary tale of the Amsterdam tulip 
bulb trading market of the 1630s. That 
market is often considered the first 
modern (i.e., post-Roman, -Greek, or 
-Babylonian) efficient market. Or, at 
least, it was efficient until 1637. In that 
year, the market crashed and specula-
tors across Europe lost fortunes on the 
trading of options for a commodity, tu-
lip bulbs, that had little intrinsic value.

Pricing the Future includes many such 
cautionary tales. Another historical ac-
count relates to trading on the Bourse, 
the Paris stock exchange, around 1800. 
Originally, all transactions that traded 
on the exchange floor (or parquet, from 
which we get the term parquet floor) 
could only be based on the amount of 
securities or cash on hand. Once the par-
quet rules were relaxed, speculative mar-
gin-based trading occurred. Not surpris-
ingly, after a while the speculation bubble 
burst, fortunes were lost, and the French 
financial markets had to be bailed out by 
the Rothschild banking family.

In addition to cautionary tales of 
market failures, the book also focuses on 
the works of numerous mathematicians 
and physicists over the last 200 years. 
There are many, many stories about dis-
coveries by Rayleigh (the father of the 
Rayleigh curves), Einstein (who needs 
no introduction), Gauss (the father of 
linear regression), German physicist 
Wiener Brown (of Brownian motion 
fame), and many other Nobel laureates 
and similar science luminaries. Almost 
like a mystery novelist, Szpiro weaves 
together the individual stories of these 
“quants” until he makes the case for 
their collective contribution to the cap-
ital asset pricing model and to option 
pricing models (OPMs).

Continuing in his storytelling fash-
ion, Szpiro introduces the modern fi-
nancial “heroes” Modigliani, Miller, 
Black, Markowitz, Merton, Treynor, 
and others. Szpiro functions more as a 
biographer than a finance text author 
when he describes the work of these 
corporate finance legends.

Finally, Szpiro brings us up to the 
1960s and 1970s with the combined 
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work of Merton, Black, and Scholes. 
These final chapters in the book are 
the only ones that include formulas 
and equations. The quantitative ex-
pressions do not detract from Szpiro’s 
storytelling, but they also do little to 
enhance the story. Readers who are 
uncomfortable with higher-level math-
ematics can skip over the formulae and 
lose none of the story. 

OThEr OPM DEvELOPErS
There are no technical errors in 

Pricing the Future. Perhaps Szpiro 
slightly overstates the importance of 
the OPM in the discipline of modern 
corporate finance. And he emphasizes 
the work of Black and Scholes almost 
to the exclusion of the many developers 
of other commonly used option pric-
ing models. Such models include the 
binomial lattice model (used to value 
employee stock options) and the pro-
tective put models of Chaffe, Longstaff, 
and Finnerty (used to quantify a dis-
count for lack of marketability). These 
comments reflect my biases, not neces-
sarily omissions.

Do not expect to find the mathemati-
cal derivation of the Black-Scholes OPM. 
Nor should you expect  a discussion of 
the application of the OPM for quantify-
ing contingent consideration, executive 
compensation, discount for lack of mar-
ketability, or other common valuation 
problems. You will not find illustrative 
examples of the mechanics of the OPM. 
And you will not find a detailed listing of 
the theoretical assumptions and limita-
tions related to the use of an OPM.

There are many excellent security 
analysis textbooks and, in fact, OPM 
textbooks that describe the nuts-and-
bolts application of OPM mathematics. 
Pricing the Future is not that book, nor 
does it propose to be that book.

GEOrGE SzPIrO 
The author holds an MA degree 

in mathematics and physics from the 
Swiss Federal Institute of Technology, 
an MBA from Stanford University, and 
a PhD in finance and mathematical 
economics from the Hebrew Universi-
ty of Jerusalem. He has taught finance 
at Stanford, the Hebrew University, 
the University of Zurich, and the Uni-
versity of Pennsylvania’s Wharton 
School of Business. He has authored 
several other books related to math-
ematics and mathematicians. As of 
May 1, 2012, Szpiro is the U.S. science 
and technology correspondent for the 
Swiss daily newspaper Neue Zürcher 
Zeitung, and resides with his family in 
New York City.

An aside that may be interesting to 
intellectual property valuation ana-
lysts: Pricing the Future is copyrighted 
by the author George Szpiro and not 
by the publisher Basic Books. Normally 
the publisher, rather than the author, 
holds the copyright to a published 
book. In this case, George Szpiro takes 
full ownership (professional and legal) 
for the contents of his book.

rECOMMENDATION
Pricing the Future is extremely in-

teresting and extremely entertaining. 
It allows the reader to appreciate the 
development of an important compo-
nent of modern financial theory where 
the material is presented more like a 
biography than a textbook. I highly 
recommend Szpiro’s book for any 
reader with the slightest interest in 
corporate finance.

About the Reviewer
Robert F. Reilly, CPA, CFA, is a man-

aging director of Willamette Manage-
ment Associates, a business valuation, 

financial opinion, and forensic analysis 
firm. E-mail: rfreilly@willamette.com.

An Interview with George 
Szpiro, Author of Pricing 
the Future

The following interview was con-
ducted by Sarah von Helfenstein, MBA, 
AVA, in April 2012.

SvH: Dr. Szpiro, why did you become 
interested in writing a history of the 
ideas that lead up to the Black-Scholes-
Merton option pricing model?

Szpiro: As a mathematician, I have 
always been interested in the history of 
ideas and the development and resolu-
tion of mathematical problems. But as 
a journalist and author, I have found 
that most people who enjoy history and 
a good story find such technical topics 
pretty inaccessible, if not tedious and 
boring. I wanted to build that bridge 
between a clear understanding of a clus-
ter of stunning mathematical accom-
plishments and the actual people who 
achieved them. It seemed important to 
bring the math to life by telling the com-
pelling human stories behind them.

SvH: So, you chose to chronicle, in 
an exciting way, the many minds and 
lives that were part of the journey to 
this option pricing model. Were there 
any of these human stories that particu-
larly captured your imagination as you 
researched them?

Szpiro: The story that most engaged 
me with its drama and pathos was that 
of the mathematician, Wolfgang Döblin. 
Wolfgang was born in Germany in 1915 
to Alfred and Erna Döblin, both Jewish. 
Alfred was a noted Berlin neurologist 
and well-known novelist, as well as a 
socialist. In February of 1933, a police 
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officer warned the family of their im-
pending arrest by the Third Reich. They 
fled to Zurich and then to Paris, where 
they were granted French citizenship 
in 1936. Wolfgang received his PhD in 
mathematics from the Sorbonne and by 
the time he was 23, had published eight 
papers and was viewed as a rising star in 
the theory of probability. 

Oddly, this brilliant and promising 
young man decided to become a foot 
soldier in the war against Hitler as a 
way of thanking France for taking him 
and his family in. He kept himself sane 
out on the battlefront by working on his 
mathematical research secretly. By the 
end of June 1940, Döblin realized he and 
his army unit were not going to escape 
the approaching Germans. Determined 
to never fall into the hands of the Ger-
mans alive, he sent his mathematical 
work in a sealed envelope (called a pli 
cachet é) to the Académie des Sciences 
in Paris to be kept hidden in the acade-
my’s archives for up to a hundred years. 
He then burned the rest of his research 
and his identity documents and took his 
own life just as the Germans invaded 
the little town where he was trapped. 
He was 25 years and three months old. 

The pli cachet é was finally opened 
on May 18, 2000, 40 years before the 
normal century mark. Inside it, the 
Academy of Science’s committee found, 
among other major contributions, a 
prototype of Itō’s formula that is con-
sidered to have ushered in the field of 
stochastic calculus. Nowadays, Döblin 
is viewed as one of the pioneers of prob-
ability theory, like Nikolai Kolmogorov 
and Paul Lévy. In fact, Lévy himself said, 
“One can count on one hand the math-
ematicians…who died so young and left 
such an important oeuvre.” 

So, you can see why this story really 
touched my heart. As I was doing the 

research for the book, I found many in-
spiring stories, but none with such valor 
and high tragedy.

SvH: You state in your book that the 
development of the Black-Scholes-Mer-
ton model was much like Isaac Newton’s 
discovery of the Laws of Motion. Could 
you explain this a bit further?

Szpiro: This pricing model was, 
truly, an astounding intellectual 
achievement. Before Black, Scholes, 
and Merton developed it, people had 
traded options for centuries based on 
gut feeling. This pricing model put op-
tions trading on a sound footing, just 
as Newton’s laws put physics. The pres-
ence of the BSOPM has allowed the 
vast and important derivatives mar-
kets to exist and flourish, which has, in 
turn, facilitated commerce everywhere 
at every level.

Just as with Newton’s laws in physics, 
which must assume the absence of fric-
tion, the Black-Scholes-Merton model 
is one in which certain assumptions are 
abstracted. The goal is to capture the es-
sence of a set of mathematical relation-
ships in an idealized form, then adjust it 
for real-world details later. 

SvH: In reading your book, I found 
it fascinating that there were similar 
solutions to ongoing scientific/math-
ematical problems being derived across 
so many country boundaries during pe-
riods of history when collegial commu-
nications were highly constrained (e.g., 
no Internet, no SSRN, no instant e-mail 
contact or even good postal service). 

Szpiro: You are right, Sarah. Things 
were being recreated by people who 
didn’t know each other and didn’t have 
a way to know of each other’s work. It 
seems that sometimes the times are 
right for an idea. So we see all these 
great minds working on the same prob-
lem separately, from different angles, 
contributing critical elements toward 
an ultimate solution.

This highlights another key issue 
as well. To have truly great insight as a 
scientist or mathematician (or other in-
novator), you need to have imagination. 
You can’t Google this kind of thing. Take 
the case of the Russian scientist I describe 
in Poincaré’s Prize, who worked for seven 
years by himself to solve a problem—or 
other scientists who had to conduct their 
research in secret. While the exchange 
of information by scientists is supremely 

“People like to blame the Black-Scholes-Merton model 

for the economic collapse of the last few years. But that is 

as silly as blaming Newton’s laws for car accidents. Those 

who use this model must understand what is behind it and 

not use it as a black box. If they use it incorrectly and bad 

things happen, that does not prove the model is flawed. It 

just proves there is a flaw in their approach to using it.”
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important, group collaboration does not 
produce great theory. It provides the ap-
pearance of inputs but nothing signifi-
cantly new is ever produced that way. 

We tend to forget this in our day of 
instant online access, Facebook, and 
Twitter. These tools are all useful, as 
far as they go and were ever intend-
ed to go. But they cannot replace the 
solitary work or mitigate the burden of 
genuine creativity.

SvH: One of the most important 
lessons you suggest we learn from the 
1998 Long-Term Capital Management 
failure is, “Never forget that statistical 
distribution of economic data have what 
is called fat tails.” What do you mean by 
fat tails and how might valuation profes-
sionals keep these in mind in our work?

Szpiro: For mathematical simplic-
ity, a basic assumption in finance is that 
stock prices are normally distributed. 
But we know that actual prices don’t 
fit within a nice symmetrical bell curve 
with “tails” at each end that approach 
zero probability. In fact, the tails of the 
bell are always much thicker, indicating 
the existence of huge or catastrophic 
events. Fat tails tell us that large moves 
(in stock prices, for example) are far 
more frequent than anticipated by a 
normal distribution with thin tails.

In the case of Long-Term Capital 
Management, a company started and 
run by the very Nobelists that devel-
oped the Black-Scholes-Merton model, 
the company was thrust into the region 
of fat tails because several catastroph-
ic events occurred at the same time. 
LTCM was leveraged to 20-30 times its 
asset valuation and its holdings were so 
large that when it made moves, they af-
fected market prices, often significantly. 
When the Russians defaulted on their 
bonds and devalued their currency, 

everything became correlated. Most fi-
nancial instruments began to move in 
parallel, nullifying the risk-reducing ef-
fects of diversification. LTCM was un-
prepared for the fat tails and could not 
rapidly scale down its positions. In ad-
dition, it is possible that they may not 
have stuck with their own model long 
enough to fully prove it against such a 
challenging set of events.

While it is convenient to think in 
terms of standard normal distribu-
tions as we value assets, and the Black-
Scholes-Merton equation is accurate 
for such distributions, we also need to 
consider making adjustments for the ex-
istence of fat tails and the greater degree 
of uncertainty than the idealized models 
represent. That’s where asset valuation, 
once again, becomes an art.

SvH: Your book concludes with a 
caveat for all would-be enthusiasts for, 
and users of, the Black-Scholes-Merton 
model. You state, “Superficial applica-
tion of misunderstood models, disre-
gard for their limitations, simplifying 
assumptions and boundary conditions 
may create the false illusion that risk 
has been eliminated”—or, in our case 
as valuation analysts, that risk has been 
properly quantified. Could you elabo-
rate on this caveat, given your deep un-
derstanding of the BSOPM model?

Szpiro: I think one of the dangers of 
this model, as well as its appeal, is its 
apparent ease of use. It is deceptively 
simple. However, as my book indicates, 
the mathematical constructs on which 
it is built are exceedingly sophisticated.

It was not developed to be used as 
a black box, but must be studied and 
understood. The user should test and 
remain aware of the level of sensitivity 
demonstrated by model results to se-
lected model inputs. This model is very 

susceptible to GIGO (garbage in, gar-
bage out). If you don’t understand the 
model, serious errors can occur.

SvH: Thank you so much, Dr. Szpiro, 
for your insightful comments. I urge our 
readers to get hold of Pricing the Future. 
It is a wonderful book and will help you 
gain that solid understanding of the 
BSOPM suggested by Dr. Szpiro as es-
sential for use of the model. 

 
Sarah von Helfenstein, MBA, AVA, is a 
director of Braver Valuation Services in 
Boston (www.bravergroup.com). She is a 
member of The Value Examiner’s Edito-
rial Board.

Excerpts from  
Pricing the Future,  
By George G. Szpiro, PhD

Introduced by Sarah von Helfenstein, 
MBA, AVA

Pricing the Future is a fascinating 
chronicle of the brilliant contributors 
from many countries and centuries to 
the history of finance, of risk quanti-
fication, of scientific and economic 
theory. It is a wonderfully well writ-
ten collection of sagas, organized like 
a treasure hunt or one of Sherlock 
Holmes’s investigations. Often it is 
hard to put the book down (really). It 
starts with this scene:

In June 1940, in a barn somewhere 
near the western front, a young man 
wearing a French army uniform burns 
a sheaf of papers filled with mathemat-
ical symbols and equations. He must 
move quickly; German troops are 
closing in on the French village where 
he is hiding. The soldier, the German-
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born son of a famous Jewish novelist, is determined not to be 
captured alive by the Nazis and not to let his scientific legacy 
fall into their hands. A few weeks earlier he had sent a manu-
script containing a novel mathematical theory to Paris for safe-
keeping by the Académe des Sciences. Now he must destroy 
any evidence of his work.

The sad story of Wolfgang (a.k.a. Vincent) Döblin is only a 
small part of the narrative that will be related in this book. For 
three centuries, accountants, speculators, investors, and scien-
tists endeavored to find the holy grail of financial markets, the 
equation that could be used to compute the true value of a cer-
tain financial instrument: the elusive option pricing formula.

Like most chronicles of intellectual breakthroughs, this is a 
story of a relentlessly driven and innovative people...the story 
of the development of ideas through the lives of the protago-
nists—accountants and economists, physicists and chemists 
and mathematicians, academics and professional traders.1

Interestingly enough, the least exciting and least informative sec-
tions are those concerning Black, Scholes, and Merton. Clearly the 
author approves of their accomplishment, the Black-Scholes-Mer-
ton option pricing model, and believes it to be one critical foundation 
of modern financial markets. But this accomplishment is presented 
more as a fortunate accident than its predecessor accomplishments. 
In addition, it is accompanied by a cautionary tale regarding the po-
tential disasters deriving from the misuse of the BSOPM.

For valuation analysts, this book’s critical value lies in the me-
ticulous way in which Szpiro, a mathematician, explains each of 
the building blocks leading up to the Black-Scholes-Merton model. 

All in all, Pricing the Future is a very useful and enjoyable 
book for those who are fond of history, drama, and scientific 
and mathematical innovation. It is not practical or “how to,” 
like most of our profession’s published work. But it should 
be required reading for valuation professionals who use the 
BSOPM. As the book itself concludes (on page 258): 

One result of [the effort of Black, Scholes, and Merton] is a thriv-
ing derivatives market where investors can buy and sell risk. But 
caveat emptor! Superficial application of misunderstood mod-
els, disregard for their limitations, and simplifying assumptions 
and boundary conditions may create the false illusion that risk 
has been eliminated. Unwary investors, even financial institu-
tions, may be led to ruin. Nevertheless, whatever the practical, 
and sometimes unfortunate, consequences, on a scientific level, 
the development of the options pricing formula is a landmark 
achievement of the twentieth century.

1 Excerpted from page xi, with permission of the publisher, Basic Books.
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