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General Introduction

Howard R. Vane and Chris Mulhearn

The *Sveriges Riksbank (Bank of Sweden) Prize in Economic Sciences in Memory of Alfred
Nobel’, popularly known as the Nobel Prize in Economics, was first awarded in 1969. At the
time of writing (July 2008), over the 39 years since its inception, there have been some 61
Nobel Laureates in economics. The Prize, like the Nobel awards in other disciplines, recognises
specific discoveries, achievements or breakthroughs in economic science, rather than
outstanding economists or a person’s lifetime work.!

The aim of this series is to bring together, in a number of volumes, some of the pioneering
papers of the Nobel Memorial Laureates that have helped shape the development of modern
economic thought. Because the work of the Prize winners spans a wide range of fields it is
possible to categorise the awards in a number of ways. However, as Lindbeck (1985; 2001)
acknowledges, any chosen classification is going to be ‘rather arbitrary’ because of the
‘overlapping’ and, in some cases, ‘multidimensional nature’ of the Laureates’ contributions
(see also Chapter 1 of Vane and Mulhearn, 2005). Wherever possible, we have sought to include
in each volume Laureates working in the same broad area of study. In some cases deciding
which Laureate’s papers should be grouped together was relatively straightforward because
the sub-disciplines were readily identifiable, for example, in the case of the pioneering game
theory papers of Harsanyi, Nash, Selten, Aumann and Schelling. For other volumes we have
sought to identify a common link underlying the Laureates’ work. For example, in the case of
the volume containing work by Friedman, Lucas and Phelps an initial unifying theme is their
research in macroeconomics and, more specifically, their analyses of tradeoffs, most notably
between inflation and unemployment. In some of the volumes where it is less clear that there
is a single common thread we have grouped together the papers of Laureates working in two
or more fields.

In this general introduction to the series we would like to highlight six main points.

e First, in order to keep the length and cost (given copyright permission fees) of each
volume to manageable proportions we have imposed an arbitrary limit of not more than
six papers under each Laureate’s name per volume (with one exception, Paul Samuelson
whose influence on economics has been so profound and wide-ranging).

e Second, to avoid duplication across the series, no paper appears in more than one volume.
For example, the joint papers by Franco Modigliani and Merton Miller in the field of
financial economics only appear under Merton’s name and not in the volume containing
papers by Modigliani.

e Third, the pioneering contributions of certain Laureates appear in book form rather than
in papers. For example, some of Milton Friedman’s most influential work appears in his
book A Monetary History of the United States, 1867—1960, co-authored with Anna J.
Schwartz. In cases such as this we have sought to include some representative paper (for



xii

Leontief, Kantorovich, Koopmans and Stone

Note

l.

example, Friedman and Schwartz’s 1963 Review of Economics and Statistics paper on
‘Money and Business Cycles’; paper 4, Volume 1), or the Laureate’s Nobel Lecture
(paper 6, Volume 1).

Fourth, the impact of a Laureate’s work is not necessarily just confined to one field of
study or, within one field, a particular topic or theme. For example, in the case of Robert
E. Lucas, Jr. his classic 1988 Journal of Monetary Economics paper ‘On the Mechanics
of Economic Development’ (paper 12, Volume 1), in which he highlighted the importance
of human capital accumulation and learning by doing, has (together with the work of
Paul Romer) led to a resurgence of interest in the analysis of economic growth and, most
notably, the development of endogenous growth theory. This important contribution
might not be apparent to someone looking at the Prize citation for Lucas, which is ‘for
having developed and applied the hypothesis of rational expectations, and thereby
transformed macroeconomic analysis and deepened our understanding of economic
policy’ (Nobel Foundation, 2008).

Fifth, while the pioneering papers of some Laureates are easily identifiable, for others
who have made numerous breakthroughs — such as Paul Samuelson who has contributed
fundamental insights into nearly every major area of economic theory — we need to stress
that, at the margin, the selection of papers involves a degree of personal judgement. No
doubt other economists would have preferences different to our own. In choosing the
papers for each volume we have been guided, in part, by the Laureates’ statements of
their principal contributions to economics as they perceive them (see Blaug, 1999; Blaug
and Vane, 2003), and in certain cases by Laureates who, in correspondence, have
indicated which papers they wanted included under their name.

Finally it is important to stress that the rationale behind this series is not to produce either
the Collected Works of individual Nobel Laureates or the Collected Writings of one or
more Laureates on a particular topic. Instead our intention is to bring together in a series
of volumes some of the pioneering papers of the Nobel Memorial Laureates that have
shaped the development of modern economic thought and to set in context the selection
of papers chosen for each volume by an editorial introduction to the Laureates’ careers
and main published works.

The five original Nobel Prizes — in Physics, Chemistry, Physiology or Medicine, Literature and Peace
— have been awarded annually since 1901.

References

Blaug, Mark (ed.) (1999), Who’s Who in Economics, 3rd edn, Cheltenham, UK and Northampton, MA,

USA: Edward Elgar.

Blaug, Mark and Howard R. Vane (eds) (2003), Who's Who in Economics, 4th edn, Cheltenham, UK and

Northampton, MA, USA: Edward Elgar.

Friedman, Milton and Anna J. Schwartz (1963), A Monetary History of the United States, 18671960,

Princeton: Princeton University Press.



Leontief, Kantorovich, Koopmans and Stone xiii

Lindbeck, Assar (1985), ‘The Prize in Economic Science in memory of Alfred Nobel’, Journal of
Economic Literature, 23, March, 37-56.

Lindbeck, Assar (2001), ‘“The Sveriges Riksbank (Bank of Sweden) Prize in Economic Sciences in
memory of Alfred Nobel 1969-2000", in A.W. Levinovitz and N. Ringertz (eds), The Nobel Prize: The
First 100 Years, London: Imperial College Press and World Scientific Publishing Co.

Nobel Foundation (2008), Official Website, www.nobelprize.org.

Vane, Howard R. and Chris Mulhearn (2005), The Nobel Memorial Laureates in Economics: An
Introduction to Their Careers and Main Published Works, Cheltenham, UK and Northampton, MA,
USA: Edward Elgar.



Contents

Acknowledgements
General Introduction Howard R. Vane and Chris Mulhearn

PART I WASSILY W. LEONTIEF

Introduction to Part I: Wassily W. Leontief (1906-99)

1.

Wassily W. Leontief (1936), ‘Quantitative Input and Output
Relations in the Economic System of the United States’, Review of
Economic Statistics, XVIII (3), August, 105-25, tables

Wassily Leontief (1946), ‘Wages, Profit and Prices’, Quarterly
Journal of Economics, LXI (1), November, 26-39

Wassily Leontief (1953a), ‘Dynamic Analysis’, in Studies in the
Structure of the American Economy: Theoretical and Empirical
Explorations in Input-Output Analysis, Chapter 3, New York:
Oxford University Press, 53-90 and 486-93

Wassily Leontief (1953b), ‘Domestic Production and Foreign
Trade; The American Capital Position Re-examined’, Proceedings
of the American Philosophical Society, 97 (4), September, 332-49
Wassily Leontief (1956), ‘Factor Proportions and the Structure of
American Trade: Further Theoretical and Empirical Analysis’,
Review of Economics and Statistics, XXX VIII, November,
386407

Wassily Leontief (1970), ‘Environmental Repercussions and the
Economic Structure: An Input-Output Approach’, Review of
Economics and Statistics, L1I (3), August, 262-71

PART II LEONID V. KANTOROVICH

Introduction to Part II: Leonid V. Kantorovich (1912-86)

7.

L. Kantorovich (1958), ‘On the Translocation of Masses’,
Management Science, 5 (1), October, 1-4

L.V. Kantorovich (1960), ‘Mathematical Methods of Organizing
and Planning Production’, Management Science, 6 (4), July,
366422

X1

32

46

92

110

132

149

153



vi

Leontief, Kantorovich, Koopmans and Stone

10.

11.

L.V. Kantorovich (1964), ‘Further Development of Mathematical
Methods and the Prospects of their Application in Economic
Planning’, in A. Nove (ed.), The Use of Mathematics in Economics,
Edinburgh and London: Oliver and Boyd, 281-321

Leonid V. Kantorovich (1976), ‘Economic Problems of Scientific
and Technical Progress’, Scandinavian Journal of Economics,

78 (4), December, 52141

Leonid V. Kantorovich (1989), ‘Mathematics in Economics:
Achievements, Difficulties, Perspectives — Nobel Memorial
Lecture, December 11, 1975, American Economic Review, 79 (6),
December, 18-22

PART III TJALLING C. KOOPMANS

Introduction to Part Il1: Tjalling C. Koopmans (1910-85)

12.

14.

13,

Tjalling Koopmans (1945), ‘Statistical Estimation of Simultaneous
Economic Relations’, Journal of the American Statistical
Association, 40 (232, Part 1), December, 448—-66

Tjalling C. Koopmans (1947), ‘Measurement Without Theory’,
Review of Economic Statistics, XXIX (3), August, 161-72

Tjalling C. Koopmans (1949), ‘Identification Problems in
Economic Model Construction’, Econometrica, 17 (2), April,
12544

Tjalling C. Koopmans ([1951] 1971), ‘Analysis of Production as an
Efficient Combination of Activities’, in T.C. Koopmans (ed.),
Activity Analysis of Production and Allocation, Proceedings of a
Conference, Chapter 3, Cowles Commission for Research in
Economics, New Haven and London: Yale University Press, 33-97,
references

Tjalling C. Koopmans (1964), ‘Economic Growth at a Maximal
Rate’, Quarterly Journal of Economics, LXXVIII (3), August,
355-94

Tjalling C. Koopmans (1965), ‘On the Concept of Optimal
Economic Growth’, Study Week on the Econometric Approach to
Development Planning, Pontificiae Academiae Scientiarvm Scripta
Varia, 28 (1), 225-87

PART IV J. RICHARD N. STONE

Introduction to Part 1V: J. Richard N. Stone (1913-91)

18.

J.E. Meade and Richard Stone (1941), ‘The Construction of Tables
of National Income, Expenditure, Savings and Investment’,
Economic Journal, 51 (202/203), June—-September, 216-33

210

251

202

279

283

302

314

400

440

505

509



Leontief, Kantorovich, Koopmans and Stone

vii

Name Index

20.

21

Richard Stone (1945), ‘The Analysis of Market Demand’, Journal
of the Royal Statistical Society, CVIIIL, III and IV, 286-382
Richard Stone (1947), ‘Definition and Measurement of the National
Income and Related Totals’, appendix to Measurement of National
Income and the Construction of Social Accounts, Report of the Sub-
Committee on National Income Statistics of the League of Nations
Committee of Statistical Experts, Studies and Reports on Statistical
Methods, No. 7, Geneva: United Nations, 21, 23-113

Richard Stone (1954), ‘Linear Expenditure Systems and Demand
Analysis: An Application to the Pattern of British Demand’,
Economic Journal, 64 (255), September, 511-27

527

624

716

733



Part 1
Wassily W. Leontief






Introduction to Part I:
Wassily W. Leontief (1906-99)

Wassily Leontief was born in St Petersburg, Russia in 1906. At the age of 15 he entered the
University of St Petersburg (renamed Leningrad in 1924) where he studied philosophy,
sociology and economics and from where he obtained his MA in social science as a ‘learned
economist’ in 1925. Leaving Russia, Leontief went to Germany where he worked at the Institute
for World Economics at the University of Kiel. In 1928 he obtained a PhD from the University
of Berlin. After a year spent in China, as an economic adviser to the Chinese government on
the railway network, he went to the United States in 1931 (later becoming a US citizen) where
he worked for a brief period as a research associate at the National Bureau of Economic
Research. In 1932 Leontief joined the faculty at Harvard University where over a period of
four decades he was promoted from instructor (1932-33) to assistant professor (1933-39),
associate professor (1939-46) and Professor of Economics (1946-53), before finally holding
the Henry Lee Chair of Political Economy from 1953 to 1975. While at Harvard he founded
the Harvard Economic Research Project, devoted to input—output analysis, and served as its
director from 1948 to 1973. In 1975 he left Harvard to join New York University, where he
founded the Institute of Economic Analysis.

Leontief’s many offices and honours included the presidencies of the Econometric Society
in 1954 and the American Economic Association in 1970. In 1973 he was awarded the Nobel
Memorial Prize in Economics ‘for the development of the input—output method and for its
application to important economic problems’ (Nobel Foundation, 2008).

Over the course of a long and distinguished career, the main focus of Leontief’s research
was directed to the development and practical applications of input—output analysis. Input—
output analysis describes the interrelationships between the sectors or industries in an economy
in terms of the inputs required per unit of each sector’s output. In doing so it gives a crucial
insight into the overall structure and operation of the economy. The approach allows analysts
to calculate (via the derivation of technical coefficients from the input—output table) how a
change in production in any one sector or industry will affect other sectors and industries in
the economy. In consequence, input—output analysis has proved to be particularly useful to
policy makers for forecasting and planning (for example, avoiding bottlenecks in key sectors
of the economy following a planned change in final demand for consumption, investment,
government expenditure and exports) in both developed and developing countries.

Leontief’s first article on input—output analysis, entitled ‘Quantitative Input and Output
Relations in the Economic System of the United States’ (paper 1) was published in the Review
of Economics and Statistics in 1936. Five years later the numerical results of two ten-sector
tables (consolidated from a matrix of relations between 44 sectors), which were calculated for
the United States for 1919 and 1929, were published in his first book, The Structure of the
American Economy (Leontief, 1941). Over the years he refined and extended his first basic
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model to produce increasingly sophisticated and complex models (for example, by increasing
the numbers of sectors covered, a task aided by the development of computers) and applied the
approach to study a wide variety of important economic problems. His 1941 monograph was
followed by the publication of a number of other important books based on input—output
analysis (see, for example, Leontief, 1951 — the second edition of his 1941 book; 1966b;
Leontief et al., 1953a; 1977b) and numerous articles in which he explored the practical
applications of the approach. In the former, in one notable contribution (Leontief et al., 1953a,
Chapter 3 — paper 3) he presented a dynamic version of his basic model, which subsequently
led to research being undertaken by others into both the theoretical and practical problems that
arise with dynamic input—output analysis.

Four examples will suffice to illustrate the practical applications of the analysis Leontief
developed in his published work. First, in an early article entitled ‘Wages, Profit and Prices’
(Leontief, 1946 — paper 2), he showed how inflationary pressures, which originate in different
sectors, are diffused throughout the economy. Second, he applied input—output analysis to the
study of US foreign trade (Leontief, 1953b — paper 4; 1956 — paper 5) and surprisingly found
that US exports were less capital intensive and more labour intensive than US imports.
Leontief’s findings seemingly contradicted the Heckscher—Ohlin approach which explains the
composition of international trade in terms of the relative factor endowments of different
countries. According to Heckscher and Ohlin (the 1977 Nobel Memorial Laureate), given its
relative abundance of capital, the United States should export capital-intensive goods and import
labour-intensive goods. Leontief’s result — now known as the ‘Leontief paradox’ — has provided
fertile ground for much subsequent research in the field of international trade. Third, he used
input—output analysis to study the environmental repercussions of increasing economic activity
(see, for example, Leontief, 1970 — paper 6). Fourth, in his Nobel Memorial Lecture (Leontief,
1974) he outlined a multi-regional input—output model for the world economy, which he
subsequently presented in Leontief et al.,1977b.

While Leontief will be remembered first and foremost for the development of input—output
analysis and its practical applications, he also undertook work in other areas of economics
including demand and supply curve analysis, composite commodities and the problem of index
numbers, the theory of international trade and the significance of Marxian economics for current
economic theory. Some of his classic contributions to economics have been gathered together
in two collections of essays (Leontief, 1966a; 1977a). Underlying nearly all of his work is the
recurrent theme that economics is an empirical and applied science which above all else should
be directed to analysing real-world problems rather than developing formal mathematical
models at the expense of their practical relevance (see, for example, Leontief, 1971 — his
presidential address to the American Economic Association).

Main Published Works

(1936), ‘Quantitative Input and Output Relations in the Economic System of the United States’, Review
of Economics and Statistics, 18 (3), August, pp. 105-25.

(1941), The Structure of the American Economy, 1919—-1929: An Empirical Application of Equilibrium
Analysis, Cambridge, MA: Harvard University Press; 2nd edn 1951, New York: Oxford University
Press.

(1946), “Wages, Profit and Prices’, Quarterly Journal of Economics, 61 (1), November, pp. 26-39.



Leontief, Kantorovich, Koopmans and Stone J

(1953a), Studies in the Structure of the American Economy: Theoretical and Empirical Explorations in
Input—Output Analysis (with H.B. Chenery and others), New York: Oxford University Press.

(1953b), ‘Domestic Production and Foreign Trade: The American Capital Position Re-examined’,
Proceedings of the American Philosophical Society, 97 (4), September, pp. 332-49.

(1956), ‘Factor Proportions and the Structure of American Trade: Further Theoretical and Empirical
Analysis’, Review of Economics and Statistics, 38 (4), November, pp. 386—407.

(1966a), Essays in Economics: Theories and Theorizing, New York: Oxford University Press.

(1966b), Input—Output Economics, New York: Oxford University Press; 2nd edn 1986.

(1970), ‘Environmental Repercussions and the Economic Structure: An Input-Output Approach’, Review
of Economics and Statistics, 52 (3), August, pp. 262-71.

(1971), “Theoretical Assumptions and Nonobserved Facts’, American Economic Review, 61, March, pp.
1-7.

(1974), ‘Structure of the World Economy: Outline of a Simple Input—Output Formulation’ (Nobel
Memorial Lecture), Swedish Journal of Economics, 76, December, pp. 387-401.

(1977a), Essays in Economics: Theories, Facts and Policies, Oxford: Basil Blackwell.

(1977b), The Future of the World Economy (with A.P. Carter and P. Petri), New York: Oxford University
Press.

Secondary Literature

Carter, A. and P.A. Petri (1989), ‘Leontief’s Contributions to Economics’, Journal of Policy Modeling,
11, pp. 7-30.

Dorfman, R. (1973), ‘Wassily Leontief’s Contribution to Economics’, Swedish Journal of Economics,
75, December, pp. 430—49.

Kurz, H.D., E. Dietzenbacher and C. Lager (1998), Input—Output Analysis, 3 vols, Cheltenham, UK and
Northampton, MA, USA: Edward Elgar.

Nobel Foundation (2008), Official Web Site, www.nobelprize.org

Pressman, S. (1999), ‘Wassily Leontiet”, in Fifty Major Economists, London: Routledge, pp. 145-9.

Samavati, H. (1997), ‘Leontief, Wassily W.” in T. Cate (ed.), An Encyclopedia of Keynesian Economics,
Cheltenham, UK and Brookfield, VT, USA: Edward Elgar, pp. 368-70.



AL, B SEHEPDRIGE U 0] ;. www. ertongbook. com



