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Last week, we examined the work of | périeure in Paris from 1941 until 1944,
Barbara McClintock, who won the No- | when he joined the French army and
bel Prize in physiology or medicine.! We | served in North Africa and Germany
also recently discussed the prize-winning | during World War II. After the war, he
work of Subrahmanyan Chandrasekhar | studied mathematics at the Agrégé de
and William A. Fowler, the 1983 laure- | I'Université in Paris. He received his first
ates in physics, and that of chemistry | appointment as a research associate at
prizewinner Henry Taube.? This last | the Centre National de la Recherche Sci-
portion of the essay will focus on the | entifique, also in Paris. During this time,
1983 winners in economics and liter- | Debreu turned his attention from mathe-
ature. matics to economics. In his Nobel lec-

Incidentally, the 1984 Nobel Prizes | ture, he said that the Centre “...showed
have been announced. The award in | an impressive tolerance for the absence
economics went to Sir Richard Stone for | of tangible results associated with the
his work involving an accounting system | change from one field to another distant
for evaluating the performance of na- | field.””
tional economies.3 Stone retired from In 1950, Debreu became associated
Cambridge University, England, in 1980. | with the famous Cowles Commission for
The 1984 literature prize was awarded to | Researchin Economics at the University
Czech poet Jaroslav Seifert.4 We will dis- | of Chicago, Illinois. Later known as the
cuss the work of these laureates later this | Cowles Foundation and relocated to
year. Yale University, New Haven, Connecti-
cut, the Cowles group was founded by a
wealthy investor interested in applying
science to the study of finance. After the

The 1983 Nobel Prize in economics | early 1930s, it was the hub of many im-
was awarded to Gerard Debreu, Univer- | portant developments in the field of
sity of California, Berkeley, “...for hav- | mathematical economics.” In fact, at
ing incorporated new analytical methods | least six Nobel Prize winners have been
into economic theory and for his rigor- | associated with the Cowles group:
ous reformulation of the theory of gen- | Debreu; James Tobin (1981), Yale; Law-
eral equilibrium.”> The award honors | rence R. Klein (1980), University of
three decades of study on how the prices | Pennsylvania, Philadelphia; Herbert A.
of commodities work to balance supply | Simon (1978), Carnegie-Mellon Univer-
and demand.6 sity, Pittsburgh; Tjalling C. Koopmans

Born on July 4, 1921, in Calais, France, | (1975), Yale; and Kenneth J. Arrow
Debreu attended the Ecole Normale Su- | (1972), Stanford University, California.

Economics
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The stimulation of a new environment
following the Cowles group’s move to
Yale in 1955 led Debreu to study several
problems in the theory of cardinal utili-
ty,” or a measure of the usefulness of a
product to the consumer who purchased
it. In fact, the cardinal utility metric is
the subject of one of Debreu’s most-
cited works, a methods paper outlining
topological techniques for “mapping”
various probabilities concerning the uses
to which a product might be put.8 We
found at least 60 cites to the 1960 paper
in the Science Citation Index® (SCI®)
between 1960 and 1984, and at least 125
cites to it from 1966 through 1984 in
the Social Sciences Citation Index®
(SsCP®).

In 1962, Debreu joined the faculty at
the University of California, Berkeley,
where he has remained ever since. Once
at Berkeley, he collaborated on another
highly cited paper with Herbert Scarf,
then at Stanford, but currently head of
the Cowles group at Yale. Entitled “A
limit theorem on the core of an econ-
omy,"? the paper was published in 1963
and has been cited at least 145 times
through 1984,

In an article in the New York Times,!0
economist Robert Dorfman, Harvard
University, claims that the body of work
for which Debreu was awarded the No-
bel Prize addresses a legacy of The
Wealth of Nations,!! by Scottish philos-
opher Adam Smith. Since 1776, Smith’s
famous passage about the economy be-
ing guided “by an -invisible hand” has
been the unifying principle of econom-
ics.10 Smith theorized that the conflict-
ing desires of producers and consumers
of goods were brought into an efficient
balance by competitive prices that
create equilibrium in supply and de-
mand.

Smith’s assertion was suggestive on an
intuitive level. In fact, as Dorfman
states, it provided the justification for

antitrust regulation and underlies poli-
cies that rest on faith in the operation of
a free market. But Smith’s exposition on
the invisible hand occupies barely a page
in his landmark work, which actually
was intended to attack the regulations
and restrictions then burdening the En-
glish economy.!0 Smith’s propositions
are vague and ambiguous, and did not
even constitute a proof that there exists
a competitive market equilibrium.

The first big step toward such an ex-
planation was taken nearly a century
later by the French mathematical econo-
mist Léon Walras (1834-1910),12 who,
according to Dorfman, was the first to
describe the economy in terms of sup-
ply and demand equations.!l0 Walras
showed that producers would strive to
maximize their profits while consumers
would seek the greatest possible satisfac-
tion from their incomes. Both would ad-
just their goals until all arrived at a price
equilibrium, the point at which the
amounts produced were precisely the
amounts consumed, and the markets
cleared.

Unfortunately, Dorfman writes, al-
though Walras’s equations were a great
advance, he never showed that his re-
sults would always be sensible. 10 His pio-
neering equations might require nega-
tive prices for some commodities or
might have solutions involving such high
prices that negative amounts of goods
and services would have to be pur-
chased. By the 1930s, a few literary
economists began to realize that, when
prices fell to zero—but before they be-
came negative—Walras's equality of
supply and demand needed to be treated
as an inequality. It took the mathemati-
cian Abraham Wald (1902-1950) to de-
vise a proof of the existence of an equi-
librium free of negative pricing or pro-
duction;!3 his pioneering model, how-
ever, was intricate and, involving as it
did some rather strong sufficiency con-
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ditions, was based on a number of re-
strictive assumptions that might not ap-
ply under realistic conditions.

A breakthrough in the problem came
at about the time that Leonid V. Kanto-
rovich, !4 Institute of Mathematics, No-
vosibirsk, USSR (who shared the 1975
Nobel economics prize with Koop-
mans), and George B. Dantzig,!> Stan-
ford, independently developed linear
programming. Koopmans!6 and, inde-
pendently, Lionel McKenzie,!? Duke
University, Durham, North Carolina,
used one aspect of the technique—the
fixed-point theorem of Luitzen E.J.
Brouwer!8 (1881-1966) and Shizuo Kak-
utani,!9 Yale—to introduce a new way
of looking at the existence-of-equilibri-
um problem. And in 1954, Debreu and
Arrow coauthored a brief paper,20 cited
88 times through 1984, that was based on
these insights. Dispensing with the short-
comings of the Walras formulation, the
paper also established realistic condi-
tions under which equilibrium could be
achieved. These assumptions were less
restrictive and more transparent than
those in the Wald analysis.

Debreu and Arrow's paper formed the
basis of Debreu's 1959 monograph,
Theory of Value: An Axiomatic Analy-
sis of Economic Equilibrium.2! Cited
over 800 times through 1984, this work is
the culmination, thus far, of the long
process of justifying Smith’s brilliant
conjecture. In the words of the Swedish
Academy of Sciences, as quoted in an
article in Newsweek by staff writers Har-
ry Anderson, Nadine Joseph, and Kris-
tine Mortensen, Debreu “...confirmed
the internal logical consistency...” of the
classical view of markets.22

Dorfman claims, however, that at
least two critical differences between
Debreu’s theory and economic reality
limit the application of the Debreu for-
mulation in economic planning.10 In De-
breu’s theoretical economy, although

supply balances demand in every mar-
ket, a producer’s size is irrelevant. Spe-
cifically, no advantage accrues to large
corporations, so that a small, local busi-
ness can produce goods as cheaply as a
multinational conglomerate. Moreover,
in the Debreu economy, the future holds
no uncertainties—either all productive
investments are completely safe, or
there exist a fantastic number of differ-
ent markets in which prices equilibrate
supply and demand at a/! future times
and for every different state of the world
that chance can bring. Thus, although
Debreu’s work is the most advanced yet
in this area, Dorfman claims that it falls
short of proving that reliance on the in-
visible hand suffices for sound economic
policy.

Citation Informsation and Research
Front Data

Even so, Debreu’s work is highly
cited. His books and papers have been
cited over 2,065 times for the years and
journals covered by ISI®’s indexes. (The
impact on textbook writers is a separate
issue.)

Debreu's Theory of Value?! is one of
three core works for the 1983 research
front #83-1203, “Economic theories of
equilibrium and the competitive firm,
financial market and macroeconomic
structure and efficiency.” The other two
are both by Arrow. One discusses the
role of securities in taking financial
risks;23 the other, a book coauthored
with F.H. Hahn, London School of Eco-
nomics, is on general competitive
analysis.24 Rather than the usual co-
citation map of the research front itself,
as an interesting sidelight we have pre-
sented in Figure 1 a “higher level” multi-
dimensional scaling map. This map en-
compasses research front #83-1203 with-
in the larger framework of a cluster en-
titled “Financial analysis and market
structure.” The key that accompanies
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Figure 1: Multidimensional scaling map of “Financial analysis and market structure,” showing links between research fronts.
See accompanying key for research front titles and numbers, A=1983 research front number. B=research front title.
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the figure lists the numbers and titles of
the 29 research fronts involved.

The 1963 paper by Debreu and Scarf,9
mentioned earlier, is among the four
publications forming the core of the
1983 research front #83-1396 on “Core
equilibria in replica games and the gen-
eral economy.” The other three include
amodel of markets with “perfect compe-
tition,”25 by Robert J. Aumann, Hebrew
University, Jerusalem, Israel; a book on
the core and equilibria of a large econo-
my,26 by Werner Hildenbrand, Universi-
ty of Bonn, Federal Republic of Ger-
many; and a paper by L.S. Shapley, Uni-
versity of California, Los Angeles, and
M. Shubik, Yale, discussing a model of a
pure exchange economy.?’

A paper by Debreu?8 on the properties
of utility theory as advanced by Francis
Y. Edgeworth (1845-1926),29 John von
Neumann (1903-1957),% and Vilfredo
Pareto (1848-1923),3! along with three
other publications, forms the core of the
1983 research front #83-5149, “Interval
orders and the numerical representation
of preferences.” The other works form-
ing the core of this front are a paper on
indifference levels by Peter C. Fish-
burn,32 Research Analysis Corporation,
McLean, Virginia; a book on utility
theory in decision-making,33 also by
Fishburn; and an article on utility
theory,34 by R. Duncan Luce, Stanford.

Debreu’s work and the work of others
in this area provide a deeper understand-
ing of the way a market-guided economy
works, helping to show which problems
a free market can overcome on its own
and which should be dealt with through
other means.!® And indeed, as Karl-
Goran Maler, a member of the Royal
Academy, was quoted in Newsweek,
both the World Bank and the Interna-
tional Monetary Fund use models based
on Debreu’s work.22 To a great extent,
Maler said, “...the economic and politi-

cal planning of many nations is...built
directly on Debreu’s efforts.”22

Literature

William Golding, the well-known En-
glish novelist, won the 1983 Nobel Prize
in literature. The Swedish Academy
awarded him the prize for “...his novels
which, with the perspicuity of realistic
narrative art, and the diversity and
universality of myth, illuminate the
human condition in the world today.”>

As in previous years, the literature
award is somewhat controversial. Ac-
cording to an article in the Philadelphia
Inquirer by staff writer Stephan Salis-
bury,35 there was vast surprise among
literary circles at the Swedish Academy’s
choice; apparently, it was expected that
this was at last the year in which the
award would be given to British novelist
Graham Greene or to Argentine writer
Jorge Luis Borges. Unfortunately, there
are never enough awards for all those
who clearly deserve them. As sociologist
Harriet Zuckerman, Columbia Universi-
ty, puts it, “Who shall occupy the forty-
first chair?”36

But as Lars Gyllensten, head of the
Nobel committee, was quoted in a wire
story appearing in the Los Angeles
Times, “Golding has, like many other
candidates, been considered for many
years.... The impact of his work has con-
sistently increased after every novel was
published.”3 Whether or not Gyllen-
sten’s use of the word “impact” included
citation impact is not clear; but certainly
Golding’s “impact” on the public is very
different from his impact on scholars
and other writers.

Golding was born on September 19,
1911, in St. Columb Minor, Cornwall,
England. He began his literary career at
an early age and published his first book,
Poems,38 in 1934. The book was not very
successful, and he did not publish again
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until he was 43 years old. Golding re-
ceived his BA degree from Oxford Uni-
versity along with a diploma in educa-
tion in 1935. At his parents’ prompting,
he initially studied science, but later
turned to English literature. After
graduation, Golding taught in an all-
boys’ school, the Bishop Wordsworth’s
School, Salisbury, Wiltshire, and he
often used the all-male experience
throughout his novels as a thematic
backdrop.3?

Golding’s teaching career was inter-
rupted by World WarII, which he called
the turning point in his life. As a lieuten-
ant in the Royal Navy, he spent most of
the war at sea. He took part in the Nor-
mandy invasion and witnessed many
other battles, including the sinking of
the Bismarck. As a result of his war ex-
periences, the common themes of hu-
manity’s loss of innocence and its inher-
ent evilness run throughout his works,
reflecting his pessimistic view of the
human race.

Golding, author of at least a dozen
novels, novellas, essays, and a volume of
poetry, probably is best known for his
book Lord of the Flies.®0 Published in
England in 1954, the book is typical of
Golding’s vision of humanity, namely,
that human beings are capable of great
evil. In an interview with Time staff
writer Paul Gray, Golding explained
that the theme of Lord of the Flies is
“...an attempt to trace the defects of
society to the defects of human
nature,”4!

On one level, Lord of the Flies is the
story of a group of plane-wrecked
English schoolboys. The tale describes
the breakdown of social order and the
colossal evil that the characters enact
upon each other. But in a critical study
of Golding’s work, professor of English
literature Bernard F. Dick, Iona Col-
lege, New York, states that the book is
also considered an allegory, filled with

symbolism and quasi-religious themes.42
Golding enjoyed immense success with
Lord of the Flies when the paperback
version was published in the US in 1959.
He became very popular with students in
the 1960s, and just about every US col-
lege English course curriculum included
a Golding novel. The film version of
Lord of the Flies, originally released in
1963, appears occasionally on TV.

Citation Information

In addition to its coverage of the
social and natural sciences, ISI also pro-
duces the Arts and Humanities Citation
Index ™ (A&HCI ™).43 While there are
significant differences between the
literatures of the arts and sciences, the
existence of the A& HCI permits us to in-
clude relevant citation impact data for
artists and literary scholars, as I dis-
cussed in a recent essay on how to use
the A&HCI.44 Although we never at-
tempt to predict Nobel Prizes, it is par-
ticularly interesting to note that in our
last analysis of the 100 most-cited
authors of twentieth century literature,
24 already are Nobelists.45

Whereas most scientists are well-cited
long before they receive the award,
literary laureates who were not heavily
cited may become well-cited in the
future. And a more thorough analysis of
their impact would not only take into ac-
count the direct citation of their literary
creations, but also the scholarly works
about them. While the A& HCI will tell
you directly who is “citing” the work of
Shakespeare, Shelley, or Shaw, for ex-
ample, the citation of the scholars who
interpret their work for us is even more
essential grist for the citation mill.

Golding was already a highly cited
author when he received the Nobel
Prize. His work was explicitly cited in
almost 350 review articles, book re-
views, chronologies, and other types of
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publications between 1966 and 1984. Of
these, about 95 were from the SSC7 and
about 250 from the A& HCI, which cov-
ers the years 1976 to the present only. A
10-year cumulation for 1975-1984 is now
planned.

These citation numbers are very high
for an author of fiction. Most novelists
are never explicitly cited at all. His most-
cited, or reviewed, work, Lord of the
Flies, was cited explicitly nearly 110
times. Among the citations to it is a com-
mentary by Anthony Weaver, senior lec-
turer in art education, University of Lon-
don, Goldsmith College. Published in
the Journal of Moral Education4%
Weaver's contribution discusses an arti-
cle by poet and novelist David Holbrook
that appeared in the same issue. Hol-
brook’s article focused on his experience
as a tutor at an isolated, stone house in a
remote, rural setting in Yorkshire,
where he taught courses on writing to
small groups of adolescent students.4?
Holbrook dwelt on the implications for
society of the students’ at-times unruly
behavior; Weaver came up with the
comparison to the behavior of the plane-
wrecked boys in Lord of the Flies for
which Holbrook had been searching.

Another article that cites Lord of the
Flies, by John Berry, editor-in-chief of
the Library Journal, in which the article
was published, discusses the determi-
nants of popularity in literature and the
factors that influence whether or not a
library will purchase a given book.4#8
Berry listed Golding's book, Lord of the
Flies, as a perennial favorite among fac-
ulty members.

Another Golding book, Darkness Vis-
ible®® (1979), has been cited over 30
times. The Inheritors0 (1955), The
Spire3! (1964), and Pincher Martin52
(1956) were all cited approximately 25
times each. It is interesting to note that
The Inheritors, which tells the story of
the extermination of the last of the Ne-

anderthals by Homo sapiens sapiens,
was cited by John Pfeiffer, professor of
anthropology, Rutgers University, Liv-
ingston College, Piscataway, New Jer-
sey, in his commentary33 on an article by
Randall White, New York University, in
Current Anthropology.4

White’s paper deals with the transition
between the Upper and Middle Paleo-
lithic Ages in Western Europe. Among
his conclusions, White discounts the no-
tion that the replacement of Homo sa-
piens neanderthalensis by supposedly in-
tellectually superior Homo sapiens sa-
piens played a major role in the transi-
tion. Pfeiffer applauds White's conclu-
sion, stating that “...there is no reason to
believe that our robust relatives were a
bit weak in the head.” Pfeiffer cites
Golding’s portrayal of Neanderthals in
The Inheritors as individuals incapable
of abstract reasoning as part of the basis
for the common conception—or mis-
conception—of the Neanderthal as a
brute.

Golding, who has published another
novel, The Paper Men35 (1984), since he
received the Nobel, will undoubtedly be-
come more highly cited in the future.
The Nobel is not Golding’s first literary
distinction. He won the Booker McDon-
nell award for Rites of Passage36 in 1980,
and has been a fellow of the Royal Soci-
ety of Literature since 1955. Cited ex-
plicitly more than 20 times, Rites of Pas-
sage has been the subject of consider-
able literary scrutiny. Among the arti-
cles citing it are a review by Jay L. Halio,
professor of English, University of
Delaware, Newark, in the Southern Re-
view>7 and a critical opinion by Michael
Waterhouse, New College, Oxford, En-
gland, comparing Rites of Passage with
the rest of Golding's works.38

In his acceptance speech, Golding
reminds us of the inseparable connec-
tions between the cultures of science
and art. Commenting on the Nobel Prize
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categories, he declared, “The truth is
that, though each of the subjects for
which the prizes are awarded has its own
and unique importance, none can exist
wholly to itself. Even the novel, if it
climbs into an ivory tower, will find no
audience except those with ivory towers
of their own. Put simply, the novel
stands between us and the hardening
concept of statistical man.”>? And final-
ly, Golding calls himself an optimist

“...when I consider the spiritual dimen-
sion which the scientist's disciplines
forces him to ignore.”>9

This completes our review of the 1983
Nobel Prize winners.

* * L] * *

My thanks to Stephen A. Bonaduce,
Terri . Freedman, Gillian Wilson, and
Marianne Zajdel for their help in the

preparation of this essay. PR
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