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Polanyi, K. 1957 The Great Transformation : The Political and Economic Origins of Our Time, repr. 

Boston, Beacon Press. 

1975  

Stewart, D. 1792 1994 Elements of the Philosophy of the Human Mind, in The Collected Works, XI 

vols. (1854 1860), ed., Sir W. Hamilton, vol. , Edinburgh, Thomas Constable / London, A. 

Hamilton ; repr. Bristol, Thoemmes Press. 

1800 1810 1994  Lectures on Political Economy, in The Collected Works,  XI vols. (1854

1860), ed., Sir W. Hamilton, vols. , Edinburgh, Thomas Constable / London, A. 

Hamilton ; repr. Bristol, Thoemmes Press. 
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WN, p.428,(2)257

(the ends of government)

17

(by-laws for the government of their own people)

(the great proprietors of land) (allodially) WN, 
pp.415-16, (2)238 ; Cf. LJ(A), pp.252-53, LJ(B), p.416, 74-5

(salus populi)

(Salus populi lex 
suprema) 3 4

Skinner:1978, 
:2007  

1816 21 2
5

(political Science)

(political expediency)
(political expediency) utilitas 

publica (public good) (public utility)
(necessity) : 

2008 (1993)
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(1966) Wood(1994)  

(B)

(necessity) LJ(B),p.547, 422
(executive power)

(evident justice and utility)

WN, pp.759, 827 , (4)13,136

WN,p.539, (3)75
 

perfect rights (imperfect rights)

( )
LJ(A),p.9 (1625)

LJ(B), p.397, 
17-18 ; Cf. TMS, p.342, ( )400

Stein:1999, 
p.108, 139

:1997a, 83 ; :2008, 223-28  

LJ(A), p.316
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(A) Cf. Haakonssen:1981, 

pp.127-28, 194-95

LJ(A), p.311  

(sovereign nations)

: 2007, 293-301

 
 

  
(A B)

:1997 (authority)
(utility)

(A)
LJ(A), p. 322

(B)
(sympathy with joy )

(B)

LJ(B), p.401, 32-33  

TMS, p.52, ( )134

TMS, 
pp.50-1, ( )132  

:2003, 10
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Hume an� ��am �mith� Cambri��e �.P.

 �� 
2001  

Porter� R.�1981��“�he Enli�htenment in En�lan�”� in �he Enli�htenment in �ational Conte�t� 
e�s. b� Porter� R. an� M. �ei�h� Cambri��e �.P.  

Rasmussen� �. C.�2008�� �he Problem an� Promise o� Commer�ial �o�iet�� ��am �mith’s 
Res�onse to Rousseau� Penns�l�ania �tate �.P. 

�kinner� �.�1978�� �he �oun�ations o� Mo�ern Politi�al �hou�ht� 2 �ols� Cambri��e �.P.
 ���

2009   
�tein� P. �1999�� Roman �a� in Euro�ean Histor�� Cambri��e �. P.

2003  
Woo�� �.�1994�� �oun�ations o� Politi�al E�onom�� �ome Earl� �u�or �ie�s on �tate an� 

�o�iet�� �ni�ersit� o� Cali�ornia Press
�2005�    
�1988�   

2003  
 �1997a�   
 �1997b�   
  �2003�  

 
�1997�   879 
�2006�   

 
�1994�    
�1993�

 
�2007�  
�2006�   

 
�2008�   
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(1974)  
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1 Bern History of European Ideas, vol. 33-4, Dec. 2007  
2 2009  
3 Autram, Dorinda, Enlightenment, Cambridge, 1995.  



－32－

17
18

 
17

4 17 18

5 18

18 6

 

 

 
3  

 
17 7

8
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9

Public Opinion, Rhetoric

 

10

4 Pocock, J.G.A., The Ancient Constitution and the Feudal Law, Cambridge University Press, 2nd ed, 1987
 

18  

5 Hont, I., “The language of Sociability and Commerce: Samuel Pufendorf and the Theoretical Foundations of the 
“Four Stages” Theory”, in Jealousy of Trade, Harvard University Press, 2005

2009 . Pocock, Barbarism and Religion, Vol. 2 (Narratives of Civil Government), Vol. 4. (Barbarians, 
Savages and Empire), Cambridge University Press, 1999, 2005. 
6 Hayek, F., New Studies in Philosophy, Politics, Economics and the History of Ideas, Chicago U.P. 1978.

1986  
7 Honohan, I., Civic Republicanism, Routledge, 2002. 
8 Pocock, J.G.A. Virtue, Commerce, and History, Cambridge U.P., 1985. 

1993  
9 Brewer, J. & S.Staves eds., Early Modern Conceptions of Property, Routledge, 1996. 
10 Gelderen & Skinner eds., Republican: A Shared European Heritage, 2 vols, Cambridge U.P., 2002. 
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11 Skinner, Liberty before Liberalism, Cambridge U.P. 1998. 
2001  

12 Pettit, P., Republicanism: A Theory of Freedom and Government, Oxford, 1997. 
13 Kramnick, I., Republicanism and Bourgeois Radicalism: Political Ideology in Late Eighteenth-Century 
England and America, Cornell U.P., 1990. 
14 Appleby, J., Liberalism and Republicanism in the Historical Imagination, Harvard U.P., 1992. 
15 Wootton, D., Republicanism, Liberty, and Commercial Society 1649-1776, 1994. 
16 Burtt,S, Virtue Transformed: Political Argument in England, 1688-1740, Cambridge U.P., 1992. 
17 Hont, op.cit. 
18 Claeys, Gregory, Citizens and Saints: Politics and Anti-Politics in Early British Socialism, Cambridge U.P. 
1989. 
19 Bock, Skinner, Viroli eds., Machiavelli and Republicanism, Cambridge U.P., 1990. 
20 Kramnick, op.cit, 1990. 



－34－

21

 

 

 
4  

 

22 23

24 25 26

27

 
28
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29

30 31 32 
33 34 35

middling sort  
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36  37 
38

21 McFarland, E.W., Ireland and Scotland in the Age of Revolution, Edinburgh U.P., 1994. 
22 Dickinson, H.T., Liberty and Property, Weidenfeld and Nicolson, 1977.

2006  
23 Hoppit, J., A Land of Liberty? England 1689-1727, Oxford U.P., 2000. 
24 Thompson, E.P., Whigs and Hunters: The Origin of the Black Act, London: Allen Lane, 1975; Customs in 
Common: Studies in Traditional Popular Culture, London: Merlin, 1991. 
25 Mullan, J & C. Reid, Eighteenth-Century Popular Culture: A Selection, Oxford U.P., 2000; Raven, J. Judging 
New Wealth: Popular Publishing and Responses to Commerce in England 1750-1800, Oxford: Clarendon Press, 
1992. 
26 Clerk, J.C.D, English Society 1660-1832, 2nd edition, Cambridge U.P., 2000. 
27 Dikinson, H.T., op. cit., 1977.  
28 Brewer, The Sinews of Power: War, Money and the English State 1688-1783, London: Unwin Hyman, 1989.

1688-1787 1987  
29 Dickson, The Financial Revolution, MacMillan, 1967. 
30 Colley, L. Britons: Forging the Nation 1707-1837, London and Newhaven, 1993.

2000  
31 Armitage, The Ideological Origins of British Empire, Cambridge U.P.

2005  
32 Stone, L. ed., An Imperial State at war: Britain from 1689-1815, Routledge, 1994. 
33 Cain, P.J & A.G. Hopkins, British Imperialism 1688-2000, Longman 2nd ed. 2002. 
34 Robertson, J. ed. A Union for Empire: Political Thought and the Union of 1707, Cambridge U.P., 1995. 
35 Armitage, D & M.J. Braddick eds., The British Atlantic World, 1500-1800, Palgrave Macmillan, 2002.Hancock, 
D., Citizens of the World: London Merchants and the Integration of the British Atlantic Community, 1735-1785, 
Cambridge U.P., 1995. 
36 Langford, Paul, A Polite and Commercial People, England 1729-1783, Oxford: Clarendon Press, 1989. 
37 Borsay, P., The English Urban Renaissance: Culture and Society in the Provincial Town 1660-1770, Oxford, 
1989. 
38 Plumb, J.H. ed. The Birth of Consumer Society: The Commercialization of Eighteenth Century England, 
Bloomingston, 1982 A. Bermingham &J. Brewer eds., The Consumption of Culture 1600-1800: Image, Object, 
Text, Routledge, 1995. 
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39 Berman 6 2002  
40 Brown, M. Francis Hutcheson in Dublin, 1719-1730, Four Court Press, 2002. 
41 Garrgett, G. and G. Sheridan eds., Ireland and the French Enlightenment, 1700-1800, Macmillan, 1999. 
42 May H.F. The Enlightenment in America, New York: OUP, 1976. 1. The Moderate Enlightenment 
1688-1787 2. The Skeptical Enlightenment 1750-1789 3. The revolutionary Enlightenment 1776-1800 4. The 
Didactic Enlightenment 1800-1815  
43 Sher, R.B. & J.R. Smitten eds. Scotland and America in the Age of the Enlightenment, Edinburgh U.P., 1990; 
Court, F.E., The Scottish Connection: The Rise of English Literary Study in Early America, Syracuse U.P., 2001. 
44 Adams, I and S. Meredyth, Cargoes of Despair and Hope: Scottish Emigration to North America 1603-1803, 
John Donald, 1993. 
45 McBride, I.R., Scripture Politics: Ulster Presbyterians and Irish Radicalism in the Late Eighteenth Century, 
Oxford: Clarendon Press, 1998, p. 114. 
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46 Emerson, Roger, Academic Patronage in the Scottish Enlightenment, Glasgow, Edinburgh and St. Andrews 
University, Edinburg U.P. 2008. Essays on David Hume, 
Medical Men and the Scottish Enlightenment, Ashgate, 2009. 
47 Robertson, John, Scottish Enlightenment and the Militia Issue, John Donald, 1985.

18 1994  
48 Zacks, W., The First John Murray, and the Late Eighteenth-Century London Book Trade, Oxford U.P., 1998. 
49 Sher, Richard, The Enlightenment and the Book, University of Chicago Press, 2006. 
50 Colin Kidd, Subverting the Scotland’s Past, Cambridge U.P. 1993. 
51 Allan, D., Virtue, Learning and the Scottish Enlightenment: Ideas of Scholarship in Early Modern History, 
1993. 
52 Dawson, D. & P. Morere, Scotland and France in the Enlightenment, Bucknell U.P., 2004. 
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1965, 187-191

1 , 237
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Marx 1963, 376, 384/ 463, 473
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3
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1965, 237-8
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Blaug, M. 1962 , Economic Theory in Retrospect, Homewood, Illinois: Irwin.
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Marx, K. 1963 , Das Kapital. Kritik der politischen Ökonomie. Zweiter Band. Buch 

II, Karl Marx-Firedrich Engels Werke, Band 24, Berlin: Dietz Varlag.

= 24 , , 1968 .

Ricardo, D. 1951 , On the Principles of Political Economy, and Taxation, The Works 

and Copprespondence of David Ricardo, edited by P. Sraffa, vol.1, Cambridge: 

Cambridge University Press. 1 , , 1972

.

Schumpeter, J. A. 1954 , History of Economic Analysis, New York: Oxford 

University Press. 7 , , 1955-62

.

Stirati, A. 1999 , Ricardo and the wages fund, in Mongiovi, G. and Petri, F. eds., 

Value, Distribution and Capital:Essays in Honour of Pierangelo Garegnani,

London;New York: Routledge: 204-229.
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90-109  4. Krisen: 110-127  5. Lohn, Einkommen (1-2): 154-205  6. Monographie (1-2): 
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National Ökonomie / Bibliotheken / Prof. F. v. Wieser-Wien /  
Prof. M. Behrend-Mannheim /Und andere Sammlungen 

    Antiquaritats-Katalog 42 
K. F. Koehlers Antiquarium, Leipzig/Täuschenweg 21 
Oskar Ferschel, Buchhandlung und Antiquaritat G. m. b. H., 
 Stuttgart/Eberhardstrasse 10 

Gemeinsame Drahtanschrift: Kolibri Leipzig 
 

 

HANDAPPARAT F. v. WIESER 
1712 WERTVOLLE, VELLFACH VERGRIFFENE ARBEITEN 
 

---------------------------                  ANZAHL 
AGRARWESEN   110 
ARMENWESEN     25 
BANK/BÖRSE   97 
BEVÖLKERUNGSWESEN  50 
FINANZWISSENSCHAFT 192 
FRAUENFRAGE  29 
GELD/KREDIT   234 
GEWERBE/INDUSTRIE/HANDEL  115 
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COS 2
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C. S. Loch, How to Help Cases of Distress (London, 1883), pp.9-12; 
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The dissemination of Louis Bachelier’s work in economics and mathematics. 
 

 
Franck Jovanovic 

 
 
 
Louis Bachelier is doubtless the best known French mathematician in the history of 
modern finance theory. His work is known for the application to stock exchange 
operations that he proposed as early as 1900 in his doctoral thesis. 
 
The canonical history of financial economics – the history created from a canon of texts 
and developed at the time financial economics – casts Bachelier as a formidable 
forerunner who was forgotten until the mid-1950s. His “rediscovery” is attributed to the 
American mathematician Leonard J. (“Jimmie”) Savage who, on coming across 
Bachelier’s work published in 1914, sent a postcard to his economist colleagues. 
However, Bachelier’s contribution to the development of scientific ideas has still not 
been accurately assessed. The main reason for this is that the dissemination of 
Bachelier’s work has not been clearly established. This is precisely my purpose: to 
examine the dissemination of Bachelier’s work in order to better assess his impact on 
the development of science. 
 
 
Dissemination of Bachelier’s work since 1900 
 
Contrary to the received notion given credence by the canonical history of financial 
economics, Bachelier’s work has never been forgotten; on the contrary, as the following 
graph shows, dissemination of his work began in 1912, the year his Calcul des 
probabilités was published, and has not ceased since. This graph also allows us to 
distinguish four periods in the use of Bachelier’s work. 

- The first period (1912 – 1923) is marked by a growing dissemination of 
Bachelier’s work. 

- The second period (1924 – 1960) exhibits a discontinuous and relatively weak 
dissemination of Bachelier’s work. 

- The third period (1961 – 1997) is marked by a renewed interest in Bachelier’s 
work, cited without interruption and more frequently. The highlight of this period is the 
publication in 1964 of Paul Cootner’s The Random Character of Stock Market Prices, in 
which Bachelier’s thesis was translated into English for the first time.  

- The fourth and final period (1998 – 2005) is marked by continuous referencing 
and an explosion in the number of citations of Bachelier’s publications. 
 
Moreover, this graph shows that Bachelier was first known for Calcul des probabilités, 
and that his thesis began to be cited only in 1959, after which point Calcul des 
probabilités was barely cited at all – except for a single citation in 1937. Looking only at 
Bachelier’s two main publications, then, two very distinct periods in the dissemination of 
his work can be discerned: 
-  1912 to 1959, when only Calcul des probabilités was cited;  
-  1959 onwards, when the thesis has been almost the sole publication cited. 
 
These two periods coincide with the four periods, because the break at the end of the 
1950s is apparent here also. Let us now look more closely at this break. 
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Graph 2: Citations of Calcul des probabilités and Théorie de la spéculation, 1900 – 2005
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The influence of Bachelier’s work 
 
Bachelier and mathematics  
 
Three elements characterize the dissemination of Bachelier’s work in mathematics 
journals (graph 5). 
 

Graph 5: Citations of Calcul des probabilités and Théorie de la spéculation 
in mathematics journals, 1900 – 2005
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- First element: in the first part, we saw that Bachelier’s works began to be cited 
from 1912 onwards. This early use of Bachelier’s work occurred in articles published in 
mathematics journals. 

- Second element: we observe that Calcul des probabilités achieved relatively 
good dissemination among mathematicians. 
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- Third element: we observe that, with one exception, articles published in 
mathematics journals until 1957 cited Calcul des probabilités exclusively, totally ignoring 
Bachelier’s thesis; and then, from 1983 onwards, with only a few exceptions, Bachelier’s 
thesis alone was cited. 
 
This periodization (prior to 1987 and after 1963) corresponds with the division into four 
periods identified. In order to understand this periodization, we need to bear in mind 
Bachelier’s scientific aim on the one hand and the context in which he published his 
works on the other. 
 
Let us begin by examining the scientific aim of Bachelier’s work. He studied mathematics 
and mathematical physics and defended his thesis in mathematical physics. Considering 
his education, he was therefore a mathematician, not an economist or financial analyst. 
Similarly, his research program dealt with mathematics alone: his aim was to construct a 
general, unified theory of the calculation of probabilities exclusively on the basis of 
continuous time. 
 
The sequence of events in his work on his scientific aim was as follows. 
 
His first publication, Théorie de la spéculation, which was also his doctoral thesis, 
introduced continuous time probabilities by demonstrating the equivalence between the 
results obtained in discrete time and in continuous time. 
 
His 1901 article, “Théorie mathématique du jeu,” enabled him to generalize the first 
results contained in his thesis by moving systematically from discrete time to continuous 
time and by adopting what he called a “hyperasymptotic” point of view.  
 
In 1912, Bachelier published Calcul des probabilités. It was through this book that 
mathematicians learned of Bachelier’s work. The object of Calcul des probabilités was to 
“make known new methods and new results that represent […] a complete 
transformation of [ the calculation of probabilities ]. The basis of these new studies is the 
conception of continuous probabilities […]”. 
 
This review of Bachelier’s scientific aim underlines the mathematical character of 
Bachelier’s research. Although his mathematics research program undoubtedly 
originated from his interest in financial markets, it is clear that, once embarked upon his 
scientific career, Bachelier took no further interest in financial markets other than for the 
mathematical results he deduced from them. To understand the mathematical 
importance of his works, let us now look at the context in which they were published.  
 
As mentioned earlier, Bachelier was interested in the calculation of probabilities in 
continuous time. However, development of continuous time probability theory did not 
truly begin until 1931. Bachelier was thus a forerunner. Yet he was not the only 
mathematician seeking to reconstruct traditional probability theory: a number of 
publications aimed at renewing this theory emerged between 1900 and 1930. During this 
period, several authors were working on random variables and on the generalization of 
the central limit theorem. Louis Bachelier was one of the firsts to propose continuous 
time results, on Brownian motion in particular. However, up until the 1920s, his work 
remained known and accessible only to a few specialists. The 1920s, then, were a 
period of very intensive research into probability theory – and into continuous time 
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probabilities in particular – that paved the way for the construction of modern probability 
theory. 
 
Modern probability theory was properly created in the 1930s, in particular through the 
work of Kolmogorov, who proposed its main founding concepts. In constructing some of 
his new concepts Kolmogorov used Bachelier’s work, which he considered to be the first 
study of stochastic processes in continuous time, and which he generalized in his 1931 
article. From these beginnings in the 1930s, modern probability theory developed and 
became increasingly influential. But it was not until after World War II that the 
Kolmogorov’s axioms became the dominant paradigm in this discipline. It is also after 
World War II that the American probability school was born in the United States. It was 
led by Doob and by Feller, both of whom cited Bachelier’s work very early on. These two 
writers had a major influence on the construction of modern probability theory, 
particularly through their two man books published in the early 1950s which proved, on 
the basis of the framework laid down by Kolmogorov, all results obtained prior to the 
1950s, thereby enabling them to be accepted and integrated into the discipline’s 
theoretical corpus.  
 
This context reveals the full importance and originality of Bachelier’s scientific aim 
regarding the mathematical theory of probability calculation. In 1900, when Bachelier 
was defending his thesis, continuous time probabilities were in their infancy and 
probability theory as a whole was a discipline undergoing total reconstruction. Between 
the end of the 19th century and the 1930s, the only work being carried out in this new 
field was the particularly innovative work of mathematicians and physicists. Bachelier 
was one of these mathematicians, as was his thesis supervisor, Henri Poincaré. 
 
The first thing to note is that throughout the period in which modern probability theory 
emerged and developed – from the turn of the 20th century through to the 1930s – 
Calcul des probabilités, the sole publication of Bachelier to be cited, was used by 
mathematicians. In other words, Calcul des probabilités formed part of the reference 
works for mathematicians at the time this new discipline was being constructed. 
 
Another significant element is that Bachelier’s works were cited by the period’s main 
contributors to modern probability theory and are often associated with some of the 
greatest probability theorists of the time, underlining the fact that Bachelier’s work was 
considered sufficiently important and innovative by mathematicians at the time.  
Subsequently, from the end of the 1950s, citations of Calcul des probabilités ceased, 
with Bachelier’s thesis alone being cited from then on. This singular break raises the 
following question: what explanation can there be for the fact that writers suddenly 
ceased using the work of an author who had served as a reference and from then on 
only cited his first published work, even though no references had been made to this 
work in the past?  
 
We have seen that Bachelier’s work was disseminated through the Calcul des 
probabilités. I have also explained that during the 1940s and 1950s, mathematicians 
rigorously proved the main results obtained by Bachelier, thereby making modern 
probability theory more accessible. The manner in which a work can be used is very 
informative in this regard: by citing Bachelier’s doctoral thesis, writers highlighted the 
priority of Bachelier’s work, that is, the fact that he was the first to propose results that 
subsequently became common knowledge (Brownian motion, continuous time 
probabilities, etc.). Writers then therefore looked for the first publication by Bachelier to 
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deal with continuous time probabilities, independently of this first publication’s influence; 
this explains why Bachelier’s thesis only began to be cited when Bachelier’s 
mathematical work was no longer influencing research work in this field.  
 
We may conclude, then, that Bachelier’s work was initially used by mathematicians 
because it was at the leading edge in its field and thus constituted a vital reference 
(which explains why Bachelier’s name is mentioned along with those of other great 
mathematicians). Later, once modern probability theory had been sufficiently developed, 
mathematicians drew on this new work and no longer on Bachelier’s work, which 
explains why his Calcul des probabilités ceased being cited.  
 
 
Bachelier and economics 
 
Generally speaking, throughout the entire period, articles published in economics 
journals cite almost exclusively Bachelier’s thesis. Furthermore, graph 8 shows that 
economists only began to cite Bachelier’s work from the 1960s onwards, with the 
exception of two instances, one in 1923 and the other in 1953 – which, moreover, cite 
Calcul des probabilités and not Théorie de la spéculation. Lastly, it is only from 1961 
onwards that Bachelier’s works are cited in economics journals without discontinuity. 
 

Graph 8: Citations of Calcul des probabilités and Théorie de la spéculation 
in economics journals, 1900 – 2005

0

2

4

6

8

10

12

14

19
23

19
53

19
59

19
61

19
62

19
63

19
64

19
65

19
66

19
67

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

Economics

CALCUL DES PROBABILITES
THEORIE SPECULATION

 
 
Two questions arise with regard to the dissemination of Bachelier’s work among 
economists. First, what explains this belated interest in Bachelier’s work by economists? 
Second, knowing that Jimmie Savage, a mathematician at Chicago University, is 
considered responsible for the discovery of Bachelier’s work by economists in the 1960s, 
what impact did Savage have in economists’ discovery of Bachelier? 
 
I have already shown that it cannot be asserted that Bachelier’s work had remained 
unknown, since Calcul des probabilités was cited from 1912. And yet, one might assume 
that, because citations of Bachelier’s thesis did not appear until the late 1950s, the 
applications of Bachelier’s work to financial markets were unknown. Again, this is not the 
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case, since Calcul des probabilités re-presents all the results contained in the thesis. 
Also, the absence of citations of Bachelier’s thesis does not imply ignorance of the 
possible applications of his work to financial markets. Moreover, it was mathematicians, 
such as Savage, who drew the attention of economists to this application of the 
developments of probability theory. However, contrary to the belief generally held since 
the canonical history was developed and circulated, Savage was not the first to have 
brought the usefulness of Bachelier’s work for the study of financial markets to the 
attention of economists: Bachelier’s work was applied to analyze financial markets as 
early as the 1920s. 
 
In December 1922 a session on mathematical statistics was held at the seventh annual 
meeting of the Mathematical Association of America. Arne Fisher presented a 
mathematical formula introduced by Bachelier. This means that the absence of 
references by economists to Bachelier’s work prior to the 1950s cannot be explained by 
ignorance of its possible application to financial markets. The problem lies elsewhere, 
and must be sought by looking at the development of modern probability theory.  
 
Economists were unable to read the new mathematics developed in Bachelier’s doctoral 
thesis until the 1960s. Consequently, the application of continuous time probabilities to 
financial markets could not be performed by economists. As mentioned earlier, it was 
only from the 1950s onwards that nonspecialists, and hence economists, began using 
the tools of modern probability theory. Knowing this gives us a better picture of Jimmie 
Savage’s “rediscovery” of Bachelier in the mid-1950s. Since Bachelier was already 
known to American mathematicians, it is reasonable to assume that Savage, as a 
mathematician, had been familiar with Bachelier’s mathematical work for some time. 
Why, then, did he send his famous postcard to bring Bachelier to the attention of his 
economist colleagues? Almost certainly because at the time the potential applications of 
Bachelier’s work to financial markets were unknown to virtually all economists, and few 
mathematicians had drawn attention to this potential. Savage sent his postcard at a time 
when some mathematicians were beginning to apply the new mathematics developed in 
the first half of the 20th century to social sciences. Savage was one of their number and 
it was his research in mathematics (and more specifically his research into the 
application of mathematics to social sciences) that led him to look at the application of 
Bachelier’s work to stock market operations. Savage therefore played a role in 
disseminating Bachelier’s work from one discipline to another. It is not surprising, then, 
that Bachelier’s work in finance should be “discovered” by economists from the late 
1950s, nor that this discovery came via a mathematician, for whom a reading of 
Bachelier’s work was more accessible. 
 
However, as we saw earlier, at the time when economists began using stochastic 
processes and modern probability theory, Bachelier’s Calcul des probabilités was no 
longer being referred to by mathematicians, who were now citing only Bachelier’s thesis. 
Calcul des probabilités was no longer cited because Bachelier’s results either had been 
superseded, or had been rewritten in language that integrated Kolmogorov’s axiomatic 
system of probability calculation and subsequent developments. Therefore, people were 
no longer reading Bachelier, but other mathematicians. A perfect illustration of this point 
is the case of the mathematician M.F.M. Osborne, who in 1959 published his article on 
Brownian motion in the stock market; he was unaware of Bachelier’s work but referred to 
more recent results. Furthermore, when the application of Bachelier’s work to finance 
was rediscovered, his mathematical work had lost its innovative character; Théorie de la 
spéculation was at this point cited to provide historical perspective.  
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(Pigou 1947, 187)
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ケインズ利子論はスラッファの批判を超えられるか

岡敏弘∗

ケインズ『一般理論』第 17章は、雇用水準決定における貨幣利子率の特別な役割が何から生じるかを究
明することを意図したものである。ケインズは自身の理論の意義を十分なものにするためにその作業が不
可欠であると考えた (Keynes 1936, p.222)。その議論の中でケインズは、諸商品の自己利子率という概念を
使用し、これをスラッファに負うと述べた。これが『一般理論』でスラッファに言及した唯一の箇所であ
り、したがって、この章は、ケインズ利子論の核心は何かという問題にとっても、『一般理論』へのスラッ
ファの貢献は何かという問題にとっても重要である。
しかし、『スラッファ・ペーパーズ』に収められたスラッファのノートから、スラッファがケインズの利子

論に極めて批判的であったことがわかってきた。ランケッティ(Ranchetti 2001)によれば、スラッファは、
流動性選好を否定し、資本の限界効率と利子率とを同一視したケインズを批判し、ケインズ利子論の中に
自己矛盾があると述べたというのである。
スラッファのケインズ利子論批判を紹介したランケッティは、スラッファの批判を受け入れた上で、利子

が純粋に貨幣現象であり、貨幣利子率が生産体系の外部から与えられるべきだという点に、古典派利子論と
対立するケインズとスラッファとの共通性を見出した。私は、本論文で、それとは異なる見解を打ち出そ
うと思う。すなわち、スラッファがケインズ利子論を誤解しており、ケインズの自己利子率論がスラッファ
の批判を逃れ得ることを明らかにする。そして、ケインズが第 17章で描き出したのは、構造変化の中にあ
る経済の短期均衡として不完全雇用が成立しうることであり、そのヒントをスラッファのハイエク批判の中
に嗅ぎ取ったがゆえに、彼は商品利子率概念を使ったのだという解釈を提出しよう。

1 スラッファによるケインズ利子論批判

ランケッティによれば、スラッファは、『一般理論』の利子理論について 2つの批判を行っている (Ranchetti
2001, p.321)。第 1の批判は流動性選好に対するものである。スラッファのメモによれば、ケインズの流動
性選好とは保蔵の限界効用のことであり、したがって、ケインズは、逓減する保蔵の限界効用によって右下
がり貨幣需要曲線を基礎づけていることになる。しかし、スラッファによれば、逓減する保蔵の限界効用な
どというものは存在せず、利子率が下がるにつれて流動性を増やす人もいれば減らす人もいる。ケインズ
は、貯蓄量が利子率に一義的に関係するという古典派利子論を否定したが、同じ古い理論が貸付の供給に
形を変えて復活しているのだと言うのである (Ranchetti 2001, pp. 321-322)。1

スラッファが残した『一般理論』への第 2の批判—これこそ自己利子率概念に関わる—は、ケインズが、
商品利子率 (ケインズの言葉では「自己利子率」)を「資本の限界効率と同一視した」ことに向けられてい
るという (Ranchetti 2001, p.322)。ランケッティは、ケインズが自己利子率を 3通りのやり方で定義したと
言う (ibid., pp.318-319)。第 1の定義は、商品の現物価格が先物価格を凌駕する割合に貨幣利子率を加えた
ものというものである。これはスラッファの商品利子率と同じものだが、商品の現物価格、先物価格をそ
れぞれ ps, pf とするとき、1− pf/ps + rがその定義による自己利子率を表す。自己利子率の第 2の定義は、
商品ないし資産を保有することから得られる、それ自身で表したネットの有利さである。ケインズは、貨幣
を含めて諸資産には、(1)生産過程を助けたり消費者に用役を提供することによって、それ自身で測られた

∗福井県立大学経済学部　〒 910-1195 福井県吉田郡永平寺町松岡兼定島 4-1-1 　電話:0776-61-6000 　 Email: oka@fpu.ac.jp。
1菱山泉は、1969年から 70年にかけてケンブリッジでスラッファから、「流動性選好曲線が個々人の主観的評価に基づいているか

ら、確実な基礎に立っているとは思われない」という評価を聞いたと言う (菱山 1993)。スラッファのノートはこれを裏付ける。

1
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収益 qを生み出す、(2)それ自身によって測られた持越費用 cを持つ、(3)ある期間にその資産を自由に処分
しうる可能性に対して人々が喜んで支払おうとする打歩 lをもつ、という 3つの属性のいずれかがあるとい
う考察に基づいて、商品・資産の自己利子率が q − c + lによって表されると述べた (Keynes 1936, p.226)。
ランケッティが言うケインズの自己利子率の第 3の定義は、上の q− c + lに、当該商品・資産の貨幣で表し
た価値の上昇率 aを加えたもの a + q − c + lである。これはケインズが「貨幣利子の住宅率」、「貨幣利子
の小麦率」などと呼んだものである (Keynes 1936, p.227)。ランケッティは、スラッファは第 1の定義を認
める (自分のと同じだから当然だが)が、第 2、第 3の定義を拒否するのだという (Ranchetti 2001, p.322)。
スラッファの批判はこうである。諸商品の利子率の違いは、諸商品の有利さ (advantage)—収益率や持越

費用や流動性打歩によって定義される—の違いに起因するとケインズは見なし、これらの有利さを商品利
子率と定義するが、商品利子率の商品間の差は、その価格の変化率の差によってのみ生じるのであって、有
利さの差によって生じるのではないと (ibid., pp.322-323)。スラッファによれば、ケインズは、人が商品を
借りるのは、それを借入期間の終わりまで保有しその有利さを享受するためであると仮定しているが、人
が貨幣を借りるのは、それを手放して物を買うためである (ibid., p.323)。人は、自分が使いたいと思う物
ではなくて、債務を固定する価値標準を借りるのであって、例えば魚が価値標準であれば、魚を 100年借
りることすらできる。魚の流動性はゼロでその持越費用は無限大だが、そんなことは魚の貸借には関係が
ないというのである。
そして、ケインズは、『一般理論』第 17章の第 2節では、自己利子率ではなく、終始、資本の限界効率に

ついて語るべきだったというのがスラッファの主張であるという。しかしランケッティによれば、「そうし
たとしても、貨幣の『特別の性質』のゆえに貨幣利子率が他の資産の自己利子率に比べて『低下しにくい』
(それゆえ高い水準にとどまり易い)というケインズの主たる結論は、自己矛盾に陥る」(Ranchetti 2001,
p.323)。ランケッティはスラッファの次の記述を引用している。

限界効率が決して 5%(その任意の量を保蔵することから人々が得る喜びの価値として)を下
回らない商品があるとすれば、他のすべての資産の生産は、その限界効率がその水準を下回るよ
うなストック量に達すれば止まり、それで浮いた資源のすべてが、上の保蔵可能な資産の生産に
使用されるだろう。もしこの資産が生産し得ないものであれば (紙幣のように)、その増加する
需要は、その価値が上昇し続けることによってしか満たされない。それは一般物価の下落を意
味する。この保蔵が安定して継続すると予想され、すべての価格が貨幣で表して低下すると予
想されるとすれば、その結果は、すべての商品の自己利子率が貨幣利子率よりも高くなるとい
うものだ (これはフィッシャーの場合。そして、価格の騰落予想が利子率乖離の唯一の原因。)。
それゆえ、ケインズのケースの利子率の動きは、ケインズの結論とは逆なのである。(Rancketti

2001, pp.323-324; Sraffa Papers (以下 SPと書く) I 1002, p.11)

ランケッティは、スラッファの批判を受け入れた上で、その批判にもかかわらず、スラッファとケインズ
との間には、強固な一致点があると言う。それは、利子率が貨幣的な現象であると同時に慣習的な現象であ
ること、および、貨幣利子率と諸商品の利潤率との因果の向きが、新古典派とは反対に、生産体系の外で銀
行組織や株取引によって独立に決まる貨幣利子率と整合的なように諸商品の利潤率が決まることである。

2 ケインズの自己利子率論に「自己矛盾」はあるか

スラッファの批判が正しければ、第 1に流動性選好には根拠がなく、第 2に資本の限界効率と利子率との
間に『一般理論』第 17章で言われたような関係はないということになる。果たしてスラッファの批判は正
しいのか。
第 17章の意義に関わっては特に関心が持たれるのは第 2の批判である。第 2の批判は、資本の限界効率

2「I 100」は『スラッファ・ペーパーズ』の文書番号。
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を利子率と同一視することへの批判だが、それが最も鮮明な形をとって現れたのは、ケインズ説が自己矛盾
に陥るという指摘である。
これまでと同様に、ある商品の現物、先物価格をそれぞれ ps, pf、貨幣利子率を rとすると、ここで言わ

れている事態は

1 − pf

ps
+ r > r (1)

と表せる。左辺はその商品の自己利子率であり、右辺は貨幣利子率である。貨幣が需要を吸い込み、その生
産を増やせないとすると、貨幣の将来価格が上昇する。それは商品の将来価格が下がることを意味するか
ら、pf < ps である。このときなるほど 1 − pf/ps + r > rとなる。
このスラッファの論理に誤りはない。しかし、それがケインズの理論の自己矛盾を示しているというのは

正しくない。なぜなら、ケインズが問題にしたのは、貨幣以外の商品のそ̇れ̇自̇身̇で̇測̇っ̇た̇自己利子率が貨幣
の自己利子率よりも低くなる事態ではなく、貨幣以外の商品の貨̇幣̇利̇子̇の̇商̇品̇率̇が貨̇幣̇利̇子̇率̇よりも低く
なる事態だからである。式 (1)の左辺はある商品のそれ自身で測った自己利子率を表しており、貨幣利子の
商品率を表してはいない。
だから、(1)が成り立っても、ケインズの主張にとっては不都合なことはない。貨幣利子の商品率とは、

商品自身で測った自己利子率にその商品の貨幣で測った価格上昇率を加えたものであるから、商品の貨幣価
格上昇率を aとして、貨幣利子の商品率は 1− pf/ps + r + aとなり、(1)式を保ちながら、ケインズの均衡
を満たすように、1 − pf/ps + r + a = rとなることができる。実際、商品の価格が下がりつつあるときに
は a < 0となる。
しかし、価格上昇率とは pf/ps − 1に他ならず、a = pf/ps − 1なのだから、上の式は r = rという無意

味な恒等式となる。さらに、投資がまだ増えたり減ったりしているケインズの不均衡状態を表現しようとす
れば、r > rや r < rとなってしまう。これは矛盾である。
ケインズは、自己利子率を 1 − pf/ps + rとは違うやり方によっても定義していた。すなわち、ある商品

(資産)のそれ自身で測った収益率を q、持越費用 (の率)を cとし、流動性打歩 lは小さいとして無視すれ
ば、その商品自身で測った自己利子率は q − cであり、貨幣利子の商品率は q − c + aである。q − c + a > r

であれば、その商品への投資が増加し、ケインズの均衡においては q − c + a = rである。a = pf/ps − 1と
書いてよいから、均衡の条件は

q − c +
(

pf

ps
− 1

)
= r (2)

となる。
この形なら無意味でもなく、不均衡状態も、式 (2)の等号を不等号に変えて矛盾なく表現できる。そして、

スラッファの指摘する事態、つまり、商品の貨幣価値が下落しつつある場合で、かつケインズの均衡状態に
ある場合も

q − c +
(

pf

ps
− 1

)
= r,

pf

ps
− 1 < 0

として表現できる。ここに矛盾はない。
こう考えると、ランケッティのように、ケインズが自己利子率を 3通りの互いに並列的なやり方で定義

したと見る3のが間違いだということがわかる。ランケッティの言う第 1の定義は、実はケインズの自己利
子率の定̇義̇ではなかったのである。
ケインズの自己利子率 (商品自身で測った)の定義は q−cだけである。次に、貨幣利子の商品率が q−c+a

と定義される。そしてこの貨幣利子の商品率は、不均衡では rより大きくも小さくもなりうるが、均衡—
投資がそれ以上増えも減りもしない—では rに等しくなる (q − c + a = r)。このとき、

q − c = r + 1 − pf

ps
3スラッファも同様の理解だと思われるが、スラッファは 3 通りとは明言していない。

3
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となる。つまり、自己利子率が r +1− pf/psに等しくなる。ケインズの自己利子率の第 1の定義とランケッ
ティの目に映ったもの—これはスラッファではまさに定義に他ならないのであるが—は、ケインズの均衡
においてのみ成り立つ方程式だったのである。
スラッファは、自己利子率の商品間の差は商品の価格変化率の差によってのみ生じるのであって、有利さ

(advantage)の差によっては生じないと主張した。ケインズの定義によれば、自己利子率の差は有利さの差
によってのみ生じる。それは、「均衡」においてのみ、価格変化率の差に等しくなるのである。

3 裁定と生産調整—ケインズの均衡とスラッファの均衡との違い

ケインズの均衡において均等化するのは、貨幣利子の商品率である。スラッファはそれを読み落としたわ
けではなく、実際そのことに言及している。例えば、

ケインズは有利さ (advantage)を利子率と同一視するばかりでなく、それを利子率と定義しさ
えした。しかし、その過程で彼はそのような利子率が互いに異なることに気づき、ある任意の
標準で測った価格の変化の率を想定しなければならなくなった。それを入れれば、すべての利
子率は互いに等しくなる。その結果出てくるのが、「貨幣利子の自己率」という雑種概念である
のだが、この概念はその後二度と登場しない。これは生じた混乱につぎあてするためにしか使
われない概念である。

と書いている (SP I 100, p.9)。また、

[『一般理論』の (筆者挿入)]227-8頁でケインズは、各商品の利子率を得るためには、その有利
さに価格変化予想を加えなければならないと考えた。そして、[裁定]均衡ではすべての商品の
利子率が等しくなると彼は言うのであるから、価格下落の予想は常に、保有から得られる有利
さに対して「相補的」(つまり直接の補完関係にあるの)でなければならない。

と書く (SP I 100, p.10)。ここでスラッファは、「均衡」の前に「裁定 (arbitrage-)」という言葉を [ ]付き
で挿入している。これは重要な意味をもっている。
スラッファは別の箇所で、ケインズの第 17章第 1節の記述について

第 1節、商品率。その限りではOKだが、関係ない。それに続く使用は問題を混乱させる。それ
は、生産が需要に調整されるまでの短期 (短期貸付)においてのみ重要だということに注意せよ。

というメモを残している (SP I 100, p.6)。それに続くところでは、

もし 1つの資産がより高い効率をもつのなら、均衡は、2○生産の増加か、1○価値の上昇のどちら
か (あるいは両方)によって、およびその結果として、回復される。

とも書いている4。さらに別のところでは、

利子率の違いは短期貸付にしか生じない。1年も経てばすべて等しくなるだろう。しかし、資産
を生産するには時間がかかる。そして、それに関係あるのは「1年以上の」利子率である。

とも書いている (SP I 100, p.8)。
スラッファは、均衡を回復させる調整過程を価格調整と生産調整との 2つに分けた。そして、前者を「裁

定 (arbitrage)」と呼び、これを 1年以内の短期の調整過程と見なした。後者の生産調整は 1年以上の長期
の過程である。スラッファは、『一般理論』第 17章でのケインズの均衡を「裁定均衡」だと理解した。だ
からこそ、「[裁定]均衡ではすべての商品の利子率が等しくなると彼 [ケインズ](筆者挿入)は言う」と書い
たのである。

4番号はスラッファの記述の通り。「生産の増加」、「価値の上昇」の順に書いた後で、1○と 2○の番号を挿入したのではないか。

4
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スラッファはまた、「最も高い利子率が支配する (highest ffate ffffffes the ffffffst)」ことに関するケインズ
の 2箇所の記述を比較して次のように書いている。2箇所というのは『一般理論』の 223頁と 236頁である
が、223頁については「明確だが誤り (後で 236頁5で修正される)」(SP I 100, p.8)と書き、236頁につい
ては、「込み入った記述—224頁の定義による。形式的には正しいが、無意味。」(ibid.)と書いている。

223頁は商品自身で測った自己利子率について述べ、236頁は貨幣利子の商品率について述べていると
いうのが、この 2箇所の違いである。スラッファが 236頁の記述を無意味と言うのは、貨幣利子の商品率
q − c + (pf/ps − 1)で、有利さ q − cに対して価格変化予想 pf/ps − 1は相補的に動くのだから、q − c < r

となったとしても、pf/ps − 1がそれを打ち消すように動いて常に q − c + (pf/ps − 1) = rとなり、その式
自体は投資水準決定と何の関係もなくなるということであろう。
スラッファの第 17章理解の底には、1932年の「ハイエク博士の貨幣と資本」でも現れていた次の認識があ

ると思われる。すなわち、ある商品の需給の不均衡、例えば需要超過が生じたとき、供給を増やせない短期に
はその商品の現在価格が上昇する。しかし、将来価格は生産費を反映した正常な価格になると市場は予想す
るから、将来予想価格または先物価格は低いままにとどまる。そのとき、pf < psすなわち 1−pf/ps +r > r

となって、その商品利子率は貨幣利子率を上回る。これは移行期の必然だとスラッファは言う (ffffaffa 1932,
p.50)。移行期とは長期的には不均衡という意味であるが、短期の裁定均衡として将来価格と現在価格との
乖離、すなわち商品利子率の貨幣利子率からの乖離が生じる。その際の将来価格は現在の生産費を反映す
るとスラッファは考えている。
ケインズの考えはこれとは異なる。価格と生産費との関係についてケインズは次のように言う。

もし q1 と −c1 とが低下し続けるなら、将来のいずれかの時点での生̇産̇費̇が、現在生産された
ストックを、その予想される価格上昇の時点まで持ち越すための費用をちょうど償うだけ上昇
すると予想されるのでない限り、いかなる商品を生産するのも有利でなくなる点が到来する。
(Keynes 1936, p.228、傍点引用者)

資産ストックが全般的に増加するとき、利子率が最も緩慢に低下する資産の利子率が、他のあ
らゆる資産の生産を差し止める—現̇在̇の̇生̇産̇費̇と将̇来̇の̇生̇産̇費̇との間に今述べた特別の関係が
成り立つ場合を除いて。(ibid., p.229、傍点引用者)

ケインズは、将来の生産費と現在の生産費との関係が重要だと考えている。将来の生産費は将来の価格 pf

に反映され、現在の生産費は現在の価格 psに反映されるのである。ケインズには、将来価格が現在の生産
費を反映するというスラッファのような理解はない6

スラッファのように将来価格が現在生産費を反映するのであれば、裁定によって生じた pf と ps との乖
離が生産の調整によって解消すると見るのも理由がある。しかし、ケインズの考えでは、pf と psとはそれ
ぞれ異なった生産費を反映するのだから、生産の調整によって ps と pf とが一致に向かう傾向はない。む
しろ、その乖離はそのままに、生産および投資が短期にも調整され、q − cの方が変化するのである。
スラッファは、貨幣利子の商品率が均等化するケインズの均衡を裁定均衡と見誤った。ケインズの均衡

は裁定均衡ではなく、短期でも生産調整を伴った均衡である。しかし、ケインズの生産調整は、スラッファ
のそれと違って、それ自身で表した商品利子率を均等化に向かわせない。価格変化はゼロにならず、貨幣利
子の商品率だけが均等化するのである。

4 ケインズはなぜスラッファの概念を使ったか

1937年の論文「利子率の理論」(Keynes 1937)でケインズは、自身の利子論と古典派利子論との古典派
利子論とがどこで分かれるかを述べ直した。そこでは「自己利子率」という表現は使われず、「利子率」は

5スラッファは SP I 100, p.8でこれを「336頁」と書いているが、p.10の冒頭には、‘highest rate rules the roost’の後に「223、
236」という数字を書いているし、内容からしても 236 頁の誤りであろう。

6カルドア (Kaldor 1960) もスラッファと同じ理解である。

5
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貨幣についてだけ言われている。代わりに「限界効率」が、資本資産にも貨幣にも共通な「有利さ」を表す
のに使われている。これは「限界効率」だけでケインズの言おうとしたことは表現できるということを示し
ている。『一般理論』でケインズはなぜ誤解を生む危険を冒してスラッファの概念を使ったのか。
ケインズの均衡では諸価格の変化率はゼロでも均等でもなく、ゼロに収斂する傾向もない。スラッファ

は、ケインズ利子論について残したノートでは、生産調整によってそれがゼロに収斂すると考えているらし
いことがわかる。1932年の「ハイエク博士の貨幣と資本」にもそれと整合的な記述が存在する。
しかし一方でスラッファは、この 1932年の論文で「生産が拡張するときには、貯蓄への追加があり、均

衡利子率 (あるいは唯一の自然利子率)などというものは存在しない。」( affa 1932a, p.51)と書いている。
ハイエクへの再反論でも、「均衡においてのみ利子率の値が 1つに決まる。貯蓄が進行しつつあるときには、
多数の、おそらく商品の種類数と同じだけの「自然」率があり、したがって、貨幣利子率が「唯一の」自然
利子率に等しくなるなどという事態は、単に現実に成立し難いというだけでなく、全く考えることもできな
い。」( affa 1932 , p.251)と述べているのである。
スラッファは、均衡状態を定義してはいるが、貯蓄があって生産が拡張しつつあるとき、およそ均衡に

は達し得ないと言っているように見える。生産が拡張しつつあるときは需要の構造が変化するからである。
ここから、そのような構造変化時には生産費も変化すると認識すれば、現在価格が将来価格に向かって収斂
する傾向は考えることもできなくなる。
ケインズは、このような意味をスラッファの論文の中に見て取ったからこそ、スラッファの概念を取り入

れたのではなかろうか。スラッファが描いた不均衡の中に、不完全雇用状態で投資と生産の拡張が停止する
という、全く別の均衡があり得ることに、ケインズは気づいた。そのような均衡の特異な性格を表現するた
めにスラッファの概念を使ったのではないだろうか。
ケインズの限界主義を否定した後、ケインズとスラッファとに共通するものは、貨幣利子率が外から与え

られるというビジョンだとランケッティは述べた。ケインズは、外から与えられる中身を考えて、流動性打
歩という貨幣資産に特有の「効率」に行き着き、「効率」という一般的な概念に下に貨幣を他の資産と同列
に置くという新たな地平を開き、それによって貨幣の特別の性質を究明した。
そのような貨幣が特別な役割を果たす均衡は、スラッファの言う裁定均衡や生産均衡のようなものではな

く、絶えず構造変化し、価格が不均等に変化し、投資も生産も動きつつある中で、雇用量を抑えようとする
力が、別の諸力とつり合うことによって成立する均衡であった。それがケインズ革命の核心であり、第 17
章はそのような経済の見方を表現するために不可欠のものだったのである。
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Abstract

This paper reviews theories on shipping freight market in the period of 18th, 19th and 20th centuries. 
Bicentennial fluctuations are indicated in maritime transportation costs and cause of such movements is 
investigated by many scholars (D. North, 1958; Harley, 1988, 1989 among others). The productivity of shipping 
transportation is found the most important reason of longstanding freight rate decline between the beginning of 
1800s and 1900s. The present research overviews freight rate indices and its outcomes about the boom-bust 
cycles of shipping costs in the industrial revolution era and afterwards. Several studies investigated dry cargo 
shipping markets and some of them attempted to construct a composite index of freight rates (Isserlis, 1938; 
Mohammed & Williamson, 2004; Klovland, 2008 among others). Although, several critiques are indicated about 
the method of composition, these indices depicted long term movements in general (Veenstra and Dalen, 2008; 
Mohammed and Williamson, 2004). Theory of shipping productivity is investigated by a long term composite 
freight index and fluctuations of post-WWI also compared. 

Keywords: Shipping costs, Freight index, Transport productivity, Dry cargo shipping.

I. INTRODUCTION

Importance of seaborne trade is indicated by several studies (Metaxas, 1971; North, 1958; Jacks, Meissner and 
Novy, 2009 among others). Seaborne trade is a value of how much cargo is transported in how much distance 
between two seaports. Productivity of shipment will be depending on quantity of cargo and navigating distance. 
These two main items are affected by various factors including economics, politics, geographical boundaries, 
warfare, weather conditions etc. Increasing stability on global politics trigger trading activities and finally 
shipping industry steps up to enhance facilities and capacities. On the other hand, seasonal factors may change 
direction and boost to wider navigating durations and distances (i.e. hurricanes, tsunami). However, productivity 
changes in the long run are based on more extensive elements of world system. Such an analysis should be 
performed by a broader perspective which is enriched by all economic, political, technological and historical 
domains. 

One of the critical instruments of this analysis is proper and quality statistics as possible as. In literature of 
economic history, statistics for shipping volume and transportation costs are presented and investigated by 
various studies (Isserlis, 1938; North, 1958; Harley, 1988 among others). By the presence of proper data, we 
explored that shipping played a key role on economic development and reasons of freight rate fluctuations are 
discussed for understanding such economic interactions and results. 

Foreign trade balance is generally based on import and export activities. However, there is an unaccounted 
item which is the service of overseas transportation (Isserlis, 1938). There is no doubt that shipping is a key 
indicator in the international trade and its cost is a part of retail prices. Fluctuations on shipping freights still 
influence prices on finished goods as it is before. The structure and terms of shipping freights are classified on 
two main divisions which are voyage domain pricing and time domain pricing. Voyage domain pricing named 
voyage charter is including all fixed and variable costs of shipment such as operation costs, port dues, agency 
fees, brokerage commissions, financing costs etc. On the other hand, a time domain pricing named time charter 
only consists of fixed costs such as financing costs, daily mandatory expenses (i.e. manning, victualling). If a 
trading price of a product is declared as CIF (cost, insurance, freight), it is also reflecting transport cost factor 
anyhow. 

Various shipping companies, exchanges and governmental institutions keep freight rate records and also 
several freight indices are published for average of the market and for a specific ship size. History of freight rate 
is investigated by many scholars and the theories on shipping productivity are indicated according to several 
hypotheses (Harley, 1988; North, 1958; Mohammed and Williamson, 2004). Particularly on long distance 
transportation, shipping cost is crucial even it was critical on 18th and 19th century’s era. Capacity of shipment 
was highly limited, speed of service is tied to proper seasonal winds and cargo traffic was single way a long time 
rather than both directions. Under the conditions of the various factors, shipping service evolved and freight rates 
are broadly affected from the particulars of maritime transportation characteristics. 

The present research discusses shipping productivity and compares economic thinkers about their inferences 
and contributions. From eighteenth to twentieth century, declining freight rates and increasing productivity are 
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well introduced and accepted widely. However, reasons of such decline of freight rates are discussed in several 
studies and various theses are concluded. Even Harley (1988) stated that his study overturns the previous work 
of North (1958). 

II. SEMINAL WORKS AND MODERN ECONOMIC APPROACH

2.1 Preliminary works of Leon Isserlis

Leon Isserlis (1938) published his outstanding study “Tramp shipping cargoes and freights” and provided one 
of the noteworthy sources of freight market fluctuations. As one of the important statistician, he served for 
Chamber of Shipping, UK and compiled several freight rate data which mainly benefited from Angier (1920). 
His assessments are pointed out cycles of warfare that are Franco-German War, African War and World War I. 
Although, Isserlis supplied freight rate index for a critical turning point of the world, these indices are criticised 
by many scholars because of lack of suitable number of fixtures and unnecessarily overweighting of some routes 
(Mohammed and Williamson, 2004; Veenstra and Dalen, 2008 among others). Gathering this information with 
previous records and inferring reasons of longer term fluctuations are remained for contemporary researchers 
such as North (1958) and Harley (1988).  

2.2 Institutional improvement thought of Douglass North

Douglass North (1958) attempted to extend the recent freight market knowledge by superimposing freight rate 
of British Import and American Export data. According to Douglass North, the decline of freight rates in the 
nineteenth century was formed by three main factors of shipping productivity: Increasing efficiency of freight 
markets, Technological innovations and Development of external economies.

The nineteenth century is also crucial in terms of communication technology. Increasing availability and speed 
of telegraphy facilities ensured proper and timely communication between Shipowners, Charterers and also 
Masters of ships. Imperfect market condition (Fama) was mitigated and uniformity in the movement of rates was 
partly maintained. 

Another indication is reported with respect to technological improvements. Both steam power usage and 
metallurgical revolution improved stability for higher carrying capacity ships and rapid service even in the lack 
of winds for sail propulsion. Resistance for stronger sea conditions is obtained. Hull and engine technologies 
improved safer navigation and prevented loss of property (i.e. due to piracy attacks). 

North (1958) also concluded an important aspect of the post-discovery term of the world which is presence of 
cargoes for returning to homeports that is named backhaul cargoes. After the industrial revolution, both in North 
America and Asian destinations, exporting products were supplied and backhaul cargoes could be carried on a 
highly competitive price as compared with ballast voyages of empty cargo holds. New regions expand in 
population and income with new export trades and further export products were implemented.  

North (1958) extended our knowledge about the long term decline of freight rates in the nineteenth century 
and the freight rate data is deepened backwards until the beginning of the nineteenth century. Later these data is 
judged by Harley (1988) because of the technical particulars of cotton loads.

2.3 Technological improvement thought of C. Knick Harley

C. Knick Harley pointed out that the main source of increasing productivity is metallurgical developments 
which are broadly improved by industrial revolution. His argument supports that technological improvements 
provided stronger hull designs (i.e. metal ships), increasing capacity of ships, increasing service speeds (i.e. 
steamship technology) and therefore sea transport ensured productivity gains due to technical performance.

Harley (1988) indicates that North’s freight rate data for cotton trades has an important shortcoming since the 
packaging technique of cotton bags somehow changed. Compressing of cotton into the bags provides additional 
transport volume and the cost of carriage is lesser per tons of cargo. By this way, capacity reaches to 20-25
pounds per cubic foot from 8-12 pounds per cubic foot. It is almost twice of previous measures. North’s 
evidence for the sharp decline at the beginning of the nineteenth century is arisen mainly by such technical 
metamorphosis. In spite of a long term moderate decline on the rates, it was not expected deep as indicated for 
the first half of 1800s.

Harley (1988) summarises reasons of freight rate decline on six items:
1. Innovation of steamships against the sailing ships.
2. Opening of Suez Canal and superiority of steamers on Asia-Europe transport. Larger sailing ships are 

usually not suitable for Red Sea navigation because of lack of proper winds. 
3. Metallurgical technology provided safer ship design, decreasing number of crew, lesser loss of ships, 

and increasing capacity of cargo space.
4. Increasing productivity on steel industry reinforced shipbuilding industry for cheaper production and 

stronger and larger designs. 
5. Packaging technology ensured increasing use of transport volume.
6. Presence of tugs supported manoeuvrings of larger steamers in the port. 
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Furthermore, there is an unavoidable factor, “warfare”. The eighteenth century was consisted substantial 
warfare including War of the Austrian Succession (1740-1748), the Seven Years War (1756-1763), the War of 
American Independence (1776-1783), and the Wars of the French Revolution and Napoleon (1793-1815). 
Comparing with the nineteenth century, the eighteenth century had stronger effect of warfare on international 
trade. Therefore, it was not safe for navigation, and increments for war risks were incurred on the rates of 
shipping transport. 

2.4 Modern contributions

Kaukiainen (2001) reported a research about the transmission of information and influences of electric 
telegraph. After 1820s, information transfer speed and coverage are broadly developed and communication has 
been available for intercontinental transmissions too. Increasing distribution of information ensured efficient use 
of commercial news, meteorological records and port facilities. Thus, circulation of freight rates and nominated 
cargoes is performed to several points including both sides of Atlantic and Indian trades. “Communication 
technology” is recorded one of the critical reasons of freight rate decline.  

O’Rourke and Williamson (2002) examined “Globalisation” issue including long history of international trade. 
About freight market, they pointed out globalisation effect and increasing international trade. By the 
establishment of free trade and commercial collaboration between various trading routes, increased efficiency of 
markets provided competitiveness on shipping service. 

Jacks (2005) investigated international commodity market integration in the Atlantic economy under the 
global developments of 19th century. He reported issues concerning price fluctuations and trade costs. An 
important indication is presented about the freight market. Freight rates are slacked in the 19th century by the 
increasing bilateral trades among the Europe-America and Europe-Asia routes as well as technological 
developments. On several centuries, trade flows are characterised by the single direction transport and ballast 
voyages (empty cargo holds) are steered for backing to product sources. Industrial revolution influenced many 
countries including developing continents such as Americas and Asia. Manufacturing facilities are developed 
and products are available for exporting. Merchant ships are loaded on both directions and free spaces are 
utilised well. “Bilateral utilisation” provided reduction on cost of shipping. 

III. OVERVIEW OF CONTRIBUTIONS

One of the most cited issue on economic history is the decline of freight rates in the 19th century and its 
influences on global trade. Although, wholesale prices have increased at the same period, shipping costs distintly 
exposed a long term decline. Many economic philosophers developed theories about the decline of freight rates 
and they mainly indicated rise of shipping productivity by several reasons. For building a wide perspective, I 
want to summarise and extend these theories. 

First of all, the political, economic and structural differences between 1700s and 1800s should be defined. 
Analysis is based on investigation of ’efficiency of freight markets’ and ’technological capability of shipping 
service facilities’. Although, concentration is on two main issue, one more item should be expressed which is the 
opening of Suez Canal. 

3.1 Efficiency of Freight Markets

About the condition of free trade, Navigation Acts (1660 and 1696) of British Empire have critical importance. 
Navigation Acts regulate shipping from and to British states. According to the Acts;

1. Only British ships could transport imported and exported goods from the colonies.
2. The only people who were allowed to trade with the colonies had to be British citizens.
3. Commodities such as sugar, tobacco, and cotton wool which were produced in the colonies could be exported 
only to British ports.

These regulations restricted flexibility of fleet and discriminated other country fleets. Therefore, available 
shipping fleet term is different than today. Although, probably there is suitable number of tonnages, supply of 
shipping service is partly regulated. The case of Navigation Acts continues till the end of 1700s. In the seond 
half of 18th century, the British have fallen in several warfare and Navigation Acts are loosen. In spite of the 
official declaration of free trade in 1849, shipping service gained its freedom by the revolutions. 

When passing from 18th century to 19th century, one of the critical discrimination of sea trade is collapsed. 
The effect of Navigation Acts presumably can not be avoided. Notably, Napoleonic Wars dissolved the 
discrimination and both Atlantic and Levant trades gained competitiveness. Downturn of Ottoman Empire also 
contributed to release Levant trading routes.

Another important improvement is arisen from the ’Bilateral Trading Pattern’. Particularly in Atlantic case, 
shipping service is mainly employed on single-way trades from Europe to Americas before 19th century. 
However, Industrial revolution brought several opportunities for Americas to improve manufacturing activities 
and external economies contributed to transportation industry. The technological improvements of Industrial 
revolution (it will be discussed soon on the next section) ensured to produce some backhaul cargoes from 
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Americas to Europe and from Indies to Europe trades. Ships have chosen to be loaded for backing routes at a 
competitive price. Freight rates would be balanced on both directions day by day. Marginal discounts existed on 
long distance shipments. 

3.2 Technological Capability of Shipping Service Facilities

By the Industrial Revolution, shipping industry gained productivity through three main track: one of them is 
the development of steam power on merchant ships, another is the development of steam power on 
manufacturing industries and the third is metalurgical innovations. 

Steam power provided an exclusive superiority and ships were available to navigate safer, rapid and with 
increasing cargo capacity. It was very valuable for both Atlantic and Indian routes. By the steam powered 
industries on both sides of Atlantic, ships were loaded for both directions. Manufacturing and export products 
have been raised in Americas and empty spaces of ships could be loaded with a reasonable low costs. 
Metalurgical improvement of hulls provided larger, stronger and high capacity merchant fleet. These ships are 
also less costly about the manning. Rather than a highly specilised sail ship operation, metal steam ships are easy 
to operate and crew size declined. 

Communication technology is another critical improvement which develops efficiency of freigth markets by 
exchanging commercial information. By the 1800s, port and shipping news were distributed speedy and 
intercontinental telegraph communication increased competitiveness of negotiations and also both ports and fleet 
were utilised better. 

One of the most fascinating geographical technology should be opening of Suez Canal. In 1869, Suez Canal 
have began to service for merchant shipping and the canal provided shorter voyages to Indies. However, in the 
time of opening and later on closure issues of 20th century, effects of Suez canal was not larger than a regular 
freight rate cycle. Quantitive measures of this issue will be discussed on the next section. 

IV. BICENTENNIAL FREIGHT RATE CYCLES AND COMPARATIVE ANALYSIS

A recent study of Duru and Yoshida (2009) provided a long term freight rate index (here-after LFI) by 
combination of unweighted average growths of several freight rate data. LFI is based on dry cargo and general 
cargo (before 1950s) shipping records which are mainly derived from various cited papers. LFI series is a long 
term data (267 years) starting from 1741 and ending to last records. Such a long term record ensures comparative 
analysis between several centuries. Fig. 1 indicates the LFI dataset and it is clear that there is a two-century cycle 
in 1700s and 1800s. A hundred-year upturn follows the previous cycle. Supercycle of WWI is well noted. 
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Fig. 1. The LFI series between 1741 and 2008.
18th century have a long term increasing trend and higher volatility relative to 19th century. In the 19th 

century, a long term decline exists and volatility is broadly damped. Finally, 20th century brings a long term 
upturn with highly volatile rates. The main concentration of comparative analysis will be between 19th and 20th 
century. We listed several reasons for the decline of freight rates. However, many similar cases exist in the 20th 
century and their results are major emphasis.  
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Table 1 points out some important particulars of two centuries. 19th century is the long term downturn period 

and 20th century is the long term upturn period. The concern is whether conditions are really changed. One of 
the most noted particulars of 19th century is the technological improvements. Nevertheless, the 20th century 
recorded the innovation boom which is ever seen. Steam power is displaced by diesel engine, both the size and 
speed of merchant ships are exponentially increased1. Port technologies have also ensured high speed operations. 

Table 1. Comparison of innovations between centuries.

Period 1800s 1900s

Trading discriminations Partly existed and ended by 1849, 
free trade policy of England.

Negligible

Ship technology Steam power and metal hull Diesel engines and higher 
propulsion power, very large 
carriers, electronic navigation, 
automatic cargo handling, satellite 
communication, higher speed, self-
maneuvring by thrusters etc.

Communication Telegraph Telephone (although it is invented 
on the last quarter of 1800s, 
practically and widely used after 
1900s), satellite systems, internet, 
electronic mails, P2P internet 
phones.

Trading routes Multilateral trading. Multilateral trading. World wide, 
unlimited trading.

Transport geography Suez Canal opening. Various sea canals were 
constructed including Panama 
Canal. 

     
However, decline of trade discriminations, communication technology and multi-lateral trading are existed 

since the 19th century. Especially trade discriminations and multi-lateral trade should be noted as specific 
improvements of the 19th century. All of these factors are parts of improvement of market efficiency on the 
shipping transactions. Presumably, the major particulars of the 19th centuries decline on freight rates are based on 
efficiency of markets. Efficiency is also a part of productivity of merchant fleet because of increasing utilisation. 

1 For a detailed information about shipping technology development, please refer to Stopford (2009) (several 
pages). 
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V. CONCLUSION

This paper reviews main theoretical ideas on shipping and productivity of sea service. The long term decline 
of the 19th century is a spectacular issue, so many scholars investigated the term of decline. Nobel Prize awarded 
economic historian Douglass North, particularly focused on efficiency issue, but several studies also argued on 
technology improvements. A broad comparison of circumstances of centuries indicates prominent importance of 
efficiency rather than technological advances. The 20th century is unique period of technological improvements. 
Although, technology should have had an important impact on shipping freights, the difference between two 
periods is mainly derived from globalisation of shipping service. 
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