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HAROLD HOTELLING

September 29, 1895–December 26, 1973

B Y  K .  J .  A R R O W  A N D  E .  L .  L E H M A N N

HAROLD HOTELLING WAS A man of many interests and talents.
After majoring in journalism at the University of

Washington and obtaining his B.A in that field in 1919, he
did his graduate work in mathematics at Princeton, where
he received his Ph.D. in 1924 with a thesis on topology.
Upon leaving Princeton, he took a position as research
associate at the Food Research Institute of Stanford Univer-
sity, from where he moved to the Stanford Mathematics
Department as an associate professor in 1927. It was during
his Stanford period that he began to focus on the two fields—
statistics and economics—in which he would do his life’s
work. He was one of the few Americans who in the 1920s
realized the revolution that R. A. Fisher had brought about in
statistics and he spent six months in 1929 at the Rothamstead
(United Kingdom) agricultural research station to work with
Fisher.

In 1931 Hotelling accepted a professorship in the Eco-
nomics Department of Columbia University. He taught a
course in mathematical economics, but most of his energy
during his 15 years there was spent developing the first
program in the modern (Fisherian) theory of statistics. With
the aid of a grant from the Carnegie Corporation, he was
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able to appoint a research associate who would also teach
courses; among those who held this position were Abraham
Wald and Henry B. Mann. He had as graduate students
Samuel S. Wilks, W. Allen Wallis, Jacob Wolfowitz, Albert
Bowker, and Meyer A. Girshick, who in turn set up similar
programs at Princeton, Stanford, Chicago, and Cornell.

With the aid of the research associates the statistics
program was indeed first-rate; it had a separate listing in
the catalogue but there was no department and no degree
associated with it. His intellectual leadership, kindness, and
generosity to his students were legendary among them, and
his house in Mountain Lakes, New Jersey, witnessed his and
his wife’s monthly open houses for them and other statisti-
cians. He had none of the prejudices then still common;
refugees from Europe and students from India could count
on his warm support and very practical help.

His human and liberty-loving sympathies made him a
bitter opponent of Hitler and an early advocate of interven-
tion in World War II. When we entered the war, he persuaded
the U.S. military to create a statistical research group at
Columbia, of which he was made director. The group worked
on many problems of quality control for munitions and
other statistical issues relevant to the war effort.

The Columbia administration resisted his efforts to create
an independent department of statistics with permanent
faculty. It persisted with its refusal even in 1946, when
Hotelling received an exceptionally attractive offer from
the University of North Carolina to start a statistics pro-
gram with strong external financial backing. As a result,
Hotelling left Columbia for Chapel Hill, where he quickly
built up a strong Department of Mathematical Statistics.

Hotelling married Floy Tracy in 1920, and they had two
children. After her early death in 1934, he married Susanna
Edmundson, with whom he had five sons. He retired in
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1966 but remained at Chapel Hill, where he died in 1973
after a long period of ill health.

CONTRIBUTIONS TO ECONOMICS

(For some of the information on Hotelling’s career as
an economist, we draw on the work of Adrian Darnell [1990].)

Harold Hotelling wrote six major papers on economics.
Four of them have had a profound effect on the field, though
frequently only after a long period of time. The other two
are equally ingenious but deal with matters on which others
were also working. Hotelling was interested in economics
from his undergraduate days. Though his undergraduate
degree was in journalism, he did take some courses in eco-
nomics and in later years seemed to regard them as equally
important to his journalism. His Ph.D. thesis in mathematics
concerned topology, but his economic interests led to a
paper, published almost contemporaneously with one based
on his dissertation, on the true economic meaning of
depreciation (1925). (Incidentally and possibly irrelevantly,
the uncle of his thesis advisor, Oswald Veblen, was a very
well-known though highly unorthodox economist, Thorstein
Veblen.) The topic of depreciation is somewhat specialized,
but Hotelling’s treatment is at once highly original and
fully in accord with standard economic reasoning. This paper
became the standard for all subsequent work in the field. It
did require a reasonable amount of mathematics, including
calculus of variations and solving an integral equation in
the most general case. Although there had already been a
tradition of the use of mathematics in economics, indeed
with predecessors in the late eighteenth century the use of
mathematics had not spread far at this point. The continuous
use of mathematics and economics really begins with Hotelling
and some European contemporaries.
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Another paper, whose inception appears to date from
the same period but was published somewhat later (1929)
in a major economic journal, dealt with a topic that he
introduced, that of spatial competition. He recognized that
when establishments are spatially separated, the cost to the
consumer includes not only the price but also the transpor-
tation costs. As a result, he concluded that firms will tend
to be concentrated in the middle. He noted that spatial
differentiation was not only interesting in itself but could
also be regarded as a metaphor for quality differentiation
in products. His method of analysis was to find the Nash
equilibrium point of a two-stage game; in the first state the
players locate themselves; in the second they choose prices.
(This was, of course, long before game theory was defined.)
He noted that the analysis could also be applied to compe-
tition between political parties; they would both tend toward
the center. Thirty years later and with additional contribu-
tions by Howard Bowen (Bowen, 1943), Duncan Black (Black,
1948), and Anthony Downs (Downs, 1957), the idea entered
political science as the median voter theorem and has
remained a staple of formal political theory to this day.

Unfortunately, Hotelling’s work on the economics of
spatial location was vitiated by an error (he used local
conditions for a maximum, which were not sufficient in
this case), as first pointed out 50 years later (d’Aspremont
et al., 1979), an error that, however, did not affect the
political implications.

The most influential of all his papers, at least in recent
years, was that on the economics of exhaustible resources
(e.g., minerals, such as oil) (1931). He gave a formal argu-
ment that the price of a commodity (more precisely, the
excess of the price over the cost of extraction) would have
to rise over time at the same rate as the rate of interest.
The argument, like some parts of the paper on depreciation,
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