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Game Theory Captures a Nobel

By PETER PASSELL
The 1994 Nobel Memorial Prizein - S
Economic Science, a $930,000 award + D1
to be divided among three pioneers - v
in the field of game theory, cele WEDNESDAY, OCTOBER 12, 1994

brates achievements in building the
foundations for analyzing interac-
tions among businesses, nations and
even biological species.

But just as important, the prize
awarded to John F. Nash of Prince-

_ ton University, John C. Harsanyi of
the University of California at
Berkeley and Reinhard Selten of the
University of Bonn acknowledges a
sea change in economics that has
cccurred in the last two decades.

Eccnomics has been a discipline
dominated by the concept of perfect
competition — competition among
so many participants that no single
buyer or seiler need worry about the
responses of others.

And perfect competition has
proved to be a powerful idea, one
that both predicted how free-market .
economies would evelve and that
gave policy makers a reliable com- -
pass for figuring how best to encour- .
age growth as well as a fair division
of the economic pie.

But in a worid of hostile takeovers,
trade wars, and big government,
classical economics is giving way 1o
game theory, an approach that fo-
cuses on the give and take among
“players.” While classical econom-
ics works for the international mar- =
ket in wheat with thousands of buy-
ers and sellers, it takes game theory
to try to figure out how Safeway will
change the price of English muffins
if the A.& P. marks down bageis.

Game theory ‘“‘opens up terrain
for systematic thinking that was pre-
viously closed,’”” said Paul Krugman
of Stanford University, who has ap-
plied game theory to international

. trade. -

John von Neumann and Oskar
Morgenstern, economists at Prince-
ton, invented the field. Their book
published in 1944, “The Theory of
Games and Economic Behavior,”
was the first to delve deeply into the
likely consequences of strategic in-
teractions, where all the actors must
consider the potential for reaction.
Both men are dead, and, therefore,
not eligible for a Nobel prize.
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1965 by offering theories for dis-
criminating between game out-
comes that are reasonable and un-
reasonable. The mathematics Is
"quite complex, but some of the un-
derlying ideas are intuitive. For ex-

ample, an outcome dependent on.

someone taking an unreasonable
threat seriously (as in “‘buy my rug
for $200 or I will kill your first-born
child’”) may be discarded.

Al this may seem as abstract and
impractical as the theory of perfect
competition — and for many years it

was dismissed as just that. Nonethe-
less by the 1970's many economists
were turning to game theory for
Inspiration, if only because they
lacked answers to questions that
turned on strategic behavior.

Thomas Schelling, an economist
now at the University of Maryland
who is in a class by himself in ap-
plied game theory, decades ago in-
troduced ideas like the strategic val-
ue of brinkmanship. Indeed, some
think he ranks with Dr. Nash as a
founder of the field.

The great bulk of work by econo-
mists in game theory has been in an
area wheré its Insights had been

o p——
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think carefully about response and

counter-response Iin the markets
place. The purer gold, Mr. Schotter
believes, will be mined by “institu-
tion builders" who must make rules
te induce cooperative behavior. Cor-
porations, for example, need to cre-
ate Incentives to minimize the con-
flict between their own Interests and
those of their employees.

What works in the private sector
might work in the public sector: The
F.C.C. did, in fact, hire game theo-
rists to set the rules for the spectrum
auction. And the potential Is far
broader — changing the tax code to
induce voluntary compliance, for ex-
ample, or designing monetary policy
to gain the most credibility for the
Federal Reserve as an inflation

fighter with the least risk of setting

most sorely missed: the organiza-
tion of industry.
Robin Wells, an economist at the

* Stanford Business School, offers an

gxample. Intel, the microprocessor
giant, gave up an effective monopaly
on the 86-series chip by allowing
Advanced Micro Devices to share
the technology. Intel, it seems, de-
cided that computer makers would
not lock themselves Into a new
microprocessor technology unless
they were protected from future
price-gouging by a monopolist. So by
licensing another manufacturer, In-
tel successfully increased the de-
mand for its own product.

——

Here, game theory explained cor-
porate behavior that made no sense
in nonstrategic terms. Game theo-
rists have also been hired to create
corporate strategy from scratch,
most notably in the case of the Fed-
eral Communications Commission's
auction of bands on the radio spec-
trum for use in wireless communica-
tlons. “Every major bidder hired
academic game theorists as consult-
ants,” said Andrew Schotter, an
economist at New York University.

In the view of Mr. Schotter, howev-
er, the main value of game theory in
formulating corporate strategy is
more modest: getting executives to
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off a recession.

Game theory may not be as intel-
lectually elegant as the model of
pure competition found in every in-
troductory textbook. Indeed, It s
more a matrix for viewing the world
than a full-blown theory. But Andrew

" Schotter belleves the Nobel commit-
tee’'s decision to honor three
founders was presclent. **Game the-
ory,” he says, "Is the wave of the
future.” :

You can order
The Times Book Review
by mal. .
A great gift ideal
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3 Economists Share a Prize for Insights Into

John F. Nash

John F. Nash, by most accounts
the rock on which the mathematics
of game theory was built, was born
in Bluefieid, W, Va., in 1928. He went
to college at the Carnegie Institute of
Technology, now Carnegie-Mellon
Universily, in Pittsburgh, switching
from chemical engineering to math-
ematics after his freshman year in
1645.

His ascent into the academic elite
was rapid. After receiving both a
bachelor’'s and master's degree
from Carnegie in 1948, he compteted
a Ph.D. in mathematics at Princeton
Universily in just two more years.
His Ph.D. thesis, *’Non-cooperative
Games,”” which was published in the
journal Annals of Mathematics, laid
out the framework for much of mod-
ern pame theory.

Mr. Nash went to the Massachu-
setts Institute of Technology as an
instructor in 1951, later being pro-
moted te associate professor. Struck
down by mental illness in the late
1950’s, he resigned from M.I.T. and
since then has spent most of his
years at Princeton. For a time he
was a visiting scholar at the Institute
for Advanced Study there. For most
of the last quarter-century, he has

William F. Sauro/The New York Times

been associated with Princeton as a
“visiting  research collaboratoy”
without formal obligations to the in-
stitution.

He is said to lead a quiet life in the
Princeton. community, nurtured by
friends and associates on the faculty.
In deference to his wish for privacy,
no detatils of his family life have been
made avalilable,

John C. Harsanyi

Born May 29, 1920, in Budapest,
John C. Harsanyi has spent virtually
his entire career at the Haas School
of Business at the University of Cali-
fornia at Berkeley. He was appoint-
ed a visiting professor there in 1964
and a professor in 1965.

A leading scholar of game theory,
ethics and social choice, Dr. Har-
sanyi is Flood Research Professor in
Business Administration, emeritus,
and professor of economics, emeri-
tus, at Berkeley.

“In more than four decades of
scholarship, John Harsanyi has
probed the idea of rationality in hu-
man affairs,” wrote Raymond E.
Miles, the business school dean when
Dr. Harsanyi retired in 1990,

““His work centers on two difficult
puzzles. The first is the fermal study
of what it means for rational persons
to take ethical positions or make
moral judgments, and how a society
of rational but distinct individuals
can properly choose among the al-
ternatives it faces,” Dr. Miles wrote.

“The second has been game the-
ory,” he continued, “that is to say
the rigorous formulation of appro-
priate behavior for rational persons
who are in conflict with other ration-
&l persons. Prolessor Harsanyfl's
contributions to both puzzles have
been absolutely fundamental.”

Dr. Harsanyi's work on ethics and
social cholce showed that once a
culture adopts utilitarianism — the
19th-century notion that one person’s
satisfactiom can be measured
against another's — then it has an
array of powerful tools to use in

Associaled Press
choosing among alternative policies,
laws and institutions,

Game theory has become the cen-
tral tool for precise modeling of con-
flicts of company against company,
subordinate against superiar, inter-
est group against interest group or
nation against nation.

Dr. Harsanyi received his doctor-
ate from the University of Budapest
in 1947 and emigrated to Australia in
1950, where he received his M.A.
degree from Sidney University in
1953. He came to the United States in
1956 as a Rockefeller Fellow at Stan-
ford University, and became a re-
search associate with the Cowles
Foundation at Yale University in
1957, and received his Ph.ID. from
Stanford University in 1959. He and
his wife, Anne, have a son.
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Reinhard Selten

Special 10 The New York Times

FRANKFURT, Oct. 11 — Rein-
hard Selten says that he plays no
sports, except perhaps hiking, ‘if
one can say that is a sport.”

He lives outside Bonn in an area
called the Seven Mountains and says
he hikes deep into the hills for three
to five hours each Saturday.

“It’s very productive scientificai-
ly; I often get some very good ideas
for my research while hiking,”' said
the 64-year-old professor of econom-
ics at the University of Bonn, who
was one of three economists award-
ed the Nobel Memorial Prize in Eco-
nomic Science. They were honored
for their research on game theory,
which looks at games like poker and
chess and applies the strategies
learned to business situations.

Though Professor Selten is not
widely known in Germany outside of
academia, he became a national
hero today, because he is the first
German to win the Nobel economics
prize since the award began in 1969,

“But while I may be well known
teday — next week, they probably
won’'t remembe: my name,”’ he said
in a telephone iisierview today.

The son of a bookseller, he was
born in Bresiau in 1930 and has been
a professor at the Free University of
Berlin, the University of Bielefeld
and since 1984 =t the University of
Bonn. He spent two years as a visit-
ing professor at the business school
of the University of California at
Berkeley in the late 1960's. He is aiso
a mathematicia>. by training.

In addition to speaking German,

-

How Rivalries Function

Associated Press
French and English, he says he also
speaks Esperanto, an artificial lan-
guage invented in the 19th century
and intended to be a universal lan-
guage. He describes himself as an
idealist and a member of the Espe-
ranto movement.

Professor Selten said he first be-
cause interested in game theory in
the late 1940’s, when he read an
article about it in Fortune magazine.

“I was always interested in poli-
tics and psychology, learning beyond
just the natural sciences, and this
enabled me to expand economic
thinking to include these areas,” he
said.

Critical to game theory is contem-
plating what an opponent — be it a
chess or poker player or a compet-
ing business executive — might be
planning, thus better enabiing one to
plan one’s own strategy.

Professor Seiten admitted that us-
ing game theory does not always
produce correct results, a problem
endemic to much of economics.

At a conference in 1976, he and
other researchers studied the Mid-
dle East, using game theory to try to
predict developments. One predic-
tion was that there would be no revo-
lution in Iran.

*S0 we missed mavbe the mast
important event in the Middle East,”
he said. But he quickly added that a
failed prediction does not mean a
futile exercise.

“It's like playing chess,” he said.
“*¥You have to think hard about what
you think your opponent will do, and
then you plan your own strategy
based on that. You may not always
be right, but such thinking probably
makes you play better and keeps you
from making as many dumb
moves.”



