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Abstract

This paper offers a new interpretation of United States balance of
payments adjustment in the bimetallic period from 1820 to 1860 during
which President Jackson vetoed the charter renewal of the Second Bank
of the United States—an event destined to spark controversy over the
macroeconomic interpretation of the period. Raising of the gold–silver
price ratio in 1834 and the discovery of gold in the 1850s confirmed
a United States commitment to the gold standard. Accordingly, new
explanations of the period focused on international factors, and many
authors tried to make sense of the facts using price–specie–flow theory.
Weaknesses in this view were noted long before any more satisfying
alternative explanation emerged.

In this paper, a portfolio theory of adjustment is outlined that high-
lights the significance of the substantial international capital flows wit-
nessed during the antebellum period. This interpretation is shown to
be more consistent with the evidence than the more traditional price–
specie–flow mechanism, and serves to underline the importance of in-
ternational capital mobility to the mechanism of balance of payments
adjustment. The United States price level was affected by United
States and/or British banking events only to the small extent that
these may have determined the world money stock and world price
level. Inflows and outflows of specie were not the cause of changes
in the United States price level, but instead, the result of changes in
the United States excess demand for money, in turn, the result of ma-
jor changes in real economic activities in the United States relative to
the rest–of–the–world that contributed to the changes in relative price
levels. A similar rationale explains the behaviour of the British price
level.

[A shortened version of this paper was presented at the Third World
Congress of Cliometrics in Munich, Germany, July 1997.]
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1 Introduction

Antebellum United States history belongs with a number of examples of
nineteenth century settlement and growth in hitherto less populated parts
of the world receiving immigrants and capital from Europe. This process was
accompanied by an unprecedented development of international markets in
goods and assets. Before World War I, Canada, the United States, Australia
and Argentina in particular all enjoyed substantial net capital inflows under
fixed exchange rate regimes that implied a monetary commitment to either
silver or gold or both. International markets operated not only to deliver the
gains from comparative advantage in goods and services trade, but also to
facilitate a redistribution of world savings from surplus to deficit countries
to yield the gains from comparative advantage in investment opportunities.

In this paper we examine the pre-Civil War consequences of capital inflow
into the United States. Between 1820 and 1840 about 20% of domestic
investment was financed by foreign savings (Davis and Cull, 1994, p. 3) even
though the domestic savings rate grew along with investment.1 Net capital
inflows into the United States were at an all time high in the early part
of the period, and accounted for the major part of British capital exports
(Imlah 1958).

The macroeconomic history of the period has been variously interpreted.
The United States banking system underwent major changes during this
time, and early commentators pointed to the demise of the Second Bank of
the United States as the principal source of inflation and depression (Atack
and Passell 1994, chap. 4). Later when the importance of international
considerations was recognized, the discussion invoked price-specie-flow as
the principal mechanism of adjustment (Temin 1969, 1974). The only al-
ternative explanation yet to appear anticipates a monetary approach to the
balance of payments (Williamson 1964).

The nature of balance of payments adjustment in contexts where the
balance of payments includes capital as well as trade flows has not been well
understood. Recent studies have shown that the presence of international
capital mobility fundamentally alters the nature of the adjustment process
(Dick and Floyd 1992, Dick, Floyd and Pope 1996). Previous attempts
to patch up the price-specie-flow story to accommodate capital flows have
been ad hoc in the mistaken belief that only a minor amendment was needed
with no major qualitative change in the theory. In this paper, we show that
incorporating portfolio equilibrium in integrated world markets for capital

1External finance accounted for only 3% of domestic investment by the 1850s. But it
should be made clear that net inflows of capital into the United States are not inconsistent
with simultaneous growth in the domestic savings rate. Whatever the growth of domestic
savings and investment rates may have been and however we may wish to account for
them, it was apparently the case that the flow of domestic savings before the Civil War
was not sufficient to meet the flow investment demand (Davis and Gallman 1994; Davis
and Cull 1994, pp. 68–78).
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assets is a major qualitative change in theory and also best explains the
antebellum process of adjustment.

The paper is organized in five main sections: (1) an overview of ante-
bellum macroeconomic history, (2) a summary of past macroeconomic ex-
planations of the period, (3) an outline of the portfolio approach to balance
of payments adjustment under capital mobility, (4) a discussion of the em-
pirical evidence supporting this portfolio approach, and (5) our conclusions
reinterpreting antebellum macroeconomic history.

2 Antebellum Macroeconomic History

The period is noted both for its great political changes and for its
dramatic economic fluctuations. Peter Temin

Although much has been written about the severity of economic fluctua-
tions and their explanation, the antebellum era was also a time of remarkable
economic progress (Smith and Cole 1935; North 1961). Population doubled
between 1820 and 1840, and nearly doubled again by 1860. Major canal
investment, particularly in the north, took place before 1850 and railroad
mileage increased 10-fold between 1840 and 1860 (Wicker 1960; Cranmer
1960). Interregional specialization and trade arose on the basis of northeast-
ern manufacturing, western agriculture and southern cotton (North 1961).
Fluctuations notwithstanding, it is clear that major immigration and set-
tlement took place. The investment rate rose from 6–7% to about 12%
between the 1800–40 and 1850–60 periods (Davis and Gallman 1994). The
foreign funds that helped to support this growth went into the financial and
transportation infrastructure. In 1838, for example, banks absorbed 31%,
canals 35%, and railroads 25% of these funds, with states and cities acting
as the guarantors. Total foreign indebtedness increased about 10-fold be-
tween 1820 and 1860, the bulk of it accumulating before 1840 (Davis and
Cull 1994, p. 12). Net capital inflows occurred in two major episodes, in the
1830s and in the late 1840s to early 1850s.

The financial system that facilitated this growth consisted of state banks
created by state legislatures that operated as regular commercial banks and
the Second Bank of the United States which was a commercial bank that
had the Federal government as its most important customer. The Second
Bank, chartered in 1816, was conservative in its policies like the First Bank
before it, acting as a sort of bankers’ bank and fiscal agent for the gov-
ernment. As a center of control over the banking system closely linked to
government, it is not surprising that it came under attack. When President
Jackson, elected in 1828, decided to veto in 1832 a bill to renew the charter of
the Second Bank due to expire in 1836, the growth of ordinary commercial
banks exploded (Rockoff 1974, 1975). Many states passed laws that per-
mitted free entry into the banking business without much attention to the
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type of security required against default. Apart from the implications these
changes may have had for business fluctuations, there were long run costs
associated with the reluctance of people to substitute paper for specie dur-
ing the unbridled growth of free banks after 1836 (Engerman 1970). Jackson
himself declared in 1836 (the Specie Circular) that the government would
hence forward accept only specie in payment for land (Timberlake 1960a).
Although banks issued notes and accepted deposits, these were not consid-
ered legal tender until 1862 (Officer 1996, p. 26). Only gold and silver coin
were legal tender and banks were required to redeem their liabilities in this
medium. The money supply, however, is usually defined in this period as
the net obligations (notes and deposits) of banks to the public plus specie
held by the public.2

To meet international obligations the government inherited the commit-
ment made earlier by Hamilton to a bimetallic standard. The market ratio
of gold to silver fluctuated around 15:1, an official ratio that Jackson raised
to 16:1 in 1834. The United States was effectively on a silver standard before
1834 and a gold standard thereafter. Silver half-dollars circulated from early
in the century and gold dollars were not actually minted till 1849 (Officer
1996, p. 56). The true mint parity before 1834 shows a minor amount of
fluctuation produced by movements in the market prices of silver and gold.
The parity of $4.86 to the pound sterling was established by the legislation
of 1834. This dollar price of the pound defines the American exchange rate
hence forward. Gold discovery in California in the early 1850s reinforced
the operation of Gresham’s Law strengthening the country’s de facto gold
standard. (Berry 1984; Laughlin 1896, pp. 26ff.; Friedman 1992, chap. 6;
Greenfield and Rockoff 1995).

Public finance over the 1820–60 period began with the substantial retire-
ment of Federal debt. By 1835 the federal debt was virtually zero. Revenues
from tariffs and land sales appear to have contributed to this. One might
have expected the crowding in of private investment, but according to James
and Sylla (1980, pp. 268–272), the domestic money and financial markets
were too undeveloped before 1835 for there to have been any noticeable effect
apart from a generally deflationary impact.3 Most states also had little debt
in 1820, and the reputation of the Federal government on debt repayment
wore off on the states making state debt an attractive holding in private
portfolios including those of investors abroad. As a result, much of the re-
tired Federal debt was replaced with state debt that became the channel for
foreign loans to finance canal investment. The situation changed after 1836,
however, when the Federal government began to run deficits. Treasury Notes

2Some reporting irregularities occurred in the late 1830s when private free banks arose
in reaction to the demise of the Second Bank. Since private banks were not required to
report their assets and liabilities, deposits and currency may be underestimated for some
years (Warburton 1949, p. 77).

3Domestic financial markets, however, did improve before the Civil War (Bodenhorn
1992).
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that served as both bank reserves and currency were first issued in 1837 and
not retired until after 1845. Divorcing itself from the banking system, the
government instituted an Independent Treasury to be a safe depository of
all government monies. This idea had a somewhat erratic history, but finally
took hold in 1846 (Timberlake 1960b).

The cyclical pattern during the period is well known with two principal
episodes of collapse in 1837 and 1857 (Smith and Cole 1935; Matthews 1954;
Hughes and Rosenberg 1960; Temin 1969, 1974, 1975; Calomiris 1991). A
major observation about these crises relevant to the adjustment process we
wish to explore is that they were not solely American crises. England also
experienced crises at about the same time—somewhat before the American
crisis in 1837 and somewhat after the American crisis in 1857 (Gayer, Rostow
and Schwartz 1953, vol. 1; Hughes 1960; Temin 1974). Whatever the state of
undevelopment of domestic financial capital markets, it would appear that
the international market was well developed and provided a transmission
mechanism for the propagation of shocks. Explaining these cycles turns
out to be intimately related to understanding the mechanism of balance of
payments adjustment.

3 Explaining Antebellum Macroeconomic Adjust-
ment: Domestic vs. International Factors

Jackson’s attack on the Second Bank, the Bank War, was cited
by many as the ultimate cause of the contraction of 1834 and the
inflation of 1835 and 1836. Hugh Rockoff

The aggregate price level in the United States was determined
by the price-specie-flow mechanism, operating in more or less
textbook fashion. Peter Temin

The traditional picture of the period is well summarized by Temin (1968,
1969) in his introduction and by Rockoff (1971). The First (1791–1811) and
Second (1816–32) Banks of the United States operated as bankers’ banks
and served as fiscal agents of the United States government. This is alleged
to have conferred a monopoly in domestic exchange repugnant to Jefferso-
nian democratic ideals. The movement against this monopoly, with which
Jackson’s veto of the Second Bank seemed to many to harmonize, has also
been traditionally regarded as a movement against sound banking. Inflation
and ensuing depression is blamed on this decision. Implicit in this view is
the contention that these banks could have effectively controlled the mone-
tary base, and therefore, the money supply. Most fundamentally, this story
assumes simply that domestic money determined domestic prices, and that
the Second Bank of the United States had the ability to control the money
supply. Added to this, the Specie Circular of 1836 is alleged to have helped
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precipitate the crisis by forcing the banks to meet heavy demands for specie.
While this type of explanation may have accorded well with controversies of
the time, it lacked any consistent recognition of the linkages among prices,
the supply of specie and activities in the international capital market.

A European contribution to the traditional picture that the banking
system was responsible in a major way for the history of cycles and the
balance of payments in this period is provided by Lévy-Leboyer (1964, 1982).
European banks, the Bank of England in particular, were instrumental in
organizing trade credit for the expanding international trade of the period.
Had the Bank of England not adopted a more passive stance in 1832 by
abandoning the so-called “Palmer rule,” Lévy-Leboyer believes the 1830s
cycle could have been moderated. While it is true that the Bank of England
was a bankers’ bank, a lender of last resort, it is also true that a commitment
to the gold standard, especially after 1844, limited the ability of the bank
to “lean against the wind.” Matthews (1982) criticizes Lévy-Leboyer for
making too sharp a distinction between the Bank of England and other
banks, and believes the Bank of England policies displayed greater continuity
over time than found in the Lévy-Leboyer picture. Temin (1982) points out
that the evidence is not clear that what Lévy-Leboyer chooses to describe as
excessive British lending in the 1830s was actually under the control of the
Bank of England. Temin observes that Lévy-Leboyer talks only of excessive
lending and never of the money supply in connection with Bank of England
policies, yet Temin too fails to observe that the Bank of England, under the
gold standard, did not control the British money supply.

An early attempt at revision was made by Macesich (1960) who viewed
the price-specie-flow mechanism as having played a key role in the 1834–
1845 period. Capital flows were taken as mainly exogenously determined by
external considerations.

. . . Given the specie standard, we should expect that an inflow
of capital and the corresponding increased supply of foreign ex-
change would drive the exchange rate in the United States to the
specie-import point; the inflow of specie would cause the money
supply in the United States to rise, and consequent price changes
would cause imports to rise and exports to fall. In this way the
trade balance would be turned against the United States thus
enabling the real transfer of capital to the United States to oc-
cur. And, conversely for the period when capital inflows ceased.
[Macesich 1960, p. 413]

Williamson (1961) is critical of this approach, largely because it ap-
peared to fail to take any account of changes in income (important to his
long swing analysis) on the various elements of the balance of payments.
An early embellishment of price-specie-flow was, of course, to elaborate a
similar mechanism to incorporate income effects—the so-called “income-
specie-flow” mechanism. The full implications of Williamson’s work, how-
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ever, were more fundamental, as will be seen below. Temin (1968) also
criticized Macesich’s views, largely on the grounds that it was difficult to
find evidence after 1835 of the close connection between specie flows and
inflation that Macesich hypothesized.

Jeffrey Williamson (1962, 1964), in the context of long swing analy-
sis, appears to have come closer to understanding the balance of payments
adjustment mechanism at work that we develop more fully in the present
paper. In considering relative fluctuations in capital movements, gold flows,
the trade balance, and the current account, Williamson takes a general equi-
librium approach according to which excess demand for both goods and real
money balances can be offset by an excess supply of securities—a net inflow
of foreign capital (p. 163). The novel feature of his analysis is the view
that gold flows may have been occurring to satisfy excess demands for real
money.

. . . . the balance of payments components form a part very
closely related to the whole of the general equilibrium growth
matrix. The flow of gold seems to respond in a functional way
to excess demands for money over the long swing in real in-
come: it is fortuituous in the sense that net capital flows are
excessive enough to over satisfy excess demands for real-money
balances while, if net capital inflows had not been forthcoming
in increasing amounts, severe interference with maximum growth
performance might have occurred prior to the secular peak.

The period 1842-1861 is the only exception during the nineteenth
century to the less restrictive hypothesis that gold inflow is pos-
itively related to income movements over the long swing. It is
not, however, an exception to a model which states that net gold
inflows are conditioned by excess demand in the money market.
During this time span, for various and complex reasons, net capi-
tal movements were not sufficient to finance the usual expanding
trade deficit. But this was also a period of unusual domestic gold
production, which allowed continued development without enor-
mous needs for foreign capital. The export of gold financed that
deficit, yet domestic gold production was still large enough to
allow the domestic system sufficient liquidity. An excess supply
of money released gold from the domestic system [Williamson
1964, p. 187].

Williamson is faulted by Willett (1968) and by Temin (1968) for not
developing these ideas into a more completely specified theory of adjustment
as well as for interpreting specie solely as gold when silver also was clearly
relevant in the 1830s. These passages are nonetheless highly suggestive for
the potential analysis of internal and external forces on domestic prices and
output. The general thrust is that capital mobility permits reaping gains
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from comparative advantage in investment, while gold, wherever it appears
under a gold standard, redistributes itself to accommodate the changing
demands for real money.

Willett (1968), apart from criticizing Macesich and Williamson for their
shortcomings, proposes another alternative explanation that is a variant of
the “rules-of-the-game” view. According to Willett, international specie
flows provoke attempts on the part of the banking system to sterilize them.
This manifests itself in variations in the reciprocal of the reserve ratio—
what Willett calls the “expansion ratio.” These variations, Willett believes,
are linked to financial crises. It is far from clear, however, that the evi-
dence brought to bare on this hypothesis effectively discriminates against
alternative explanations.

In a more recent view that also pays attention to international factors,
it is observed that in the 1830s, prices rose in both Great Britain and the
United States (Temin 1974). The rise in British prices, due to some un-
specified “variant of the price-specie-flow mechanism” (p. 212), is alleged to
have produced a deficit in the British balance of payments and an outflow
of bullion. The rise in prices in the United States is alleged to result from
the inflow of funds that accompanied net capital inflow during the prolonged
boom in transportation investment. How did the outflow of bullion from the
Great Britain arrive in the United States as the classical price-specie-flow
mechanism predicted? Evidently it did not move directly, but nonetheless
accumulated in the predicted manner. The particular vehicles in this case
were the mining of silver in Mexico and opening of the Chinese opium trade.
The United States paid for its trade deficit with China in Mexican silver and
China bought opium from Great Britain with the same silver. Instead of
shipping silver around the world, American merchants sent a bill on London
to the Orient and silver remained in the United States, in effect, the result
of London lending to the United States. Hence, with some slight complica-
tions, the inflow of British capital into the United States brought silver with
it and this silver apparently increased American prices.

In the 1850s, however, the process began in the United States with the
discovery of gold. This raised prices in the United States, resulting in the
substitution of imports for domestic goods and a deteriorating balance of
trade. But since capital was being imported from Great Britain at the
same time, prices rose more in the United States than in Great Britain,
according to Temin. Notwithstanding the earlier reference to a “variant of
price-specie-flow” applying to the 1830s situation, Temin now insists the rise
in British prices in the 1830s was entirely without bullion inflow, while the
rise in British prices in the 1850s was the result of both inflation abroad and
the inflow of gold (Temin 1974, p. 214). The forces determining the relative
importance of internal and external influences on domestic prices are never
explained.

The revisionist view, due to Temin (1968, 1969, 1974), Macesich (1960)
and Rockoff (1971), to be sure, recognizes the openness of the American
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economy, gives much greater importance to international considerations and
places less emphasis on domestic banking decisions. Rather than the absence
of restraint in the banking system after Jackson’s veto, it was an influx of
specie that financed the inflow of British capital and overheated the econ-
omy thereby producing inflation. At the time, Great Britain was on the gold
standard and the United States effectively on silver. According to Temin
(1974), the United States price level was determined by price-specie-flow, sil-
ver in the 1830s and gold in the 1850s. As in a traditional Humean picture,
money still determined prices, but the balance of payments rather than the
banking system was responsible. According to price-specie-flow, an improve-
ment in the balance of payments leads to specie inflow, monetary expansion,
a rise in domestic relative to foreign prices, and subsequent deterioration in
the balance of payments to restore equilibrium in goods markets. But this
is apparently not what happened in Great Britain.

It is not surprising that Temin finds that Humean theory will not en-
compass all of the facts he observes. Both Taussig (1927) in his later years
and his famous student Viner (1924) also find anomalies to the price-specie-
flow story. It appears that specie flows were not always as remarkable or
well timed as they would have to have been to explain convincingly all rela-
tive price movements and balance of payments changes. Williamson (1961,
pp. 377, 382) reports a similar finding for the 1827–43 period of United
States history, and Matthews (1954, pp. 95–99) recognizes that incomes and
prices probably did not play the central role in British balance of payments
adjustment that the Currency School of banking attributed to them and
attempted to enshrine in the Act of 1844 (Collins 1978). Indeed, even con-
temporary observers questioned the role of gold discoveries in raising price
levels in some countries in the 1850s (Hughes 1960, pp. 14–17).

The reasons why the mixed banking and price-specie-flow picture of
price determination offered by Temin and others creates problems for co-
herent explanation are not hard to find. Since both the United States and
Great Britain were on commodity standards, the exchange rate between
their currencies was fixed and stable except for the minor variations due
to the costs of operating bullion markets (Officer 1983, 1996; Collins 1986,
1988, chap. 5). It follows that neither Great Britain nor the United States
ought to have been able to alter independently their domestic money sup-
plies (Timberlake 1961). These latter were determined for both countries
by the balance of payments. And if the inflow of capital from Great Britain
raised the United States price level, it did so by the influence of that inflow
on the prices of non-traded goods in the United States and their importance
to the total price level. The influence of capital flows, as Viner (1924) cor-
rectly noted, comes from their impact on non-traded goods prices relative to
traded goods prices. The similarity between the movements of British and
American prices, as presented by Temin, is misleading in this respect since
the indices used represent mostly traded goods whose prices ought to have
been, and in fact were, largely the same everywhere given open markets.
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This evidence is a demonstration of the law of one price rather than part of
a reason for viewing the nature of price formation in the two countries as
fundamentally different. Dornbusch and Frenkel (1984) also recognize the
weakness of the price-specie-flow story applied to the 1847 British crisis and
note instead the importance of capital flows, though their model differs from
ours in the role they assign to interest rate differentials. The anomalies that
Temin uncovers disappear when it is recognized, as explained below, that
an open economy trading goods and assets in world markets has its price
level determined partly by the world price level and partly by the forces
at home and in the rest-of-the-world that determine the relative price of
domestic goods in terms of rest-of-world goods. It is clear from the way
Rockoff (1971) summarizes what recent research has achieved that a full
exploration of the relevant linkages has yet to be made.

While the revisionist attempts have clearly advanced our understanding
of the period by recognizing the importance of international considerations,
they require a more complete and consistent theory of balance of payments
adjustment and of price formation to be completely effective. To test alterna-
tive theories of balance of payments adjustment, including price-specie-flow,
requires that these theories be properly specified to recognize the essential
elements that distinguish them, a task to which we turn in the next section.4

4 The Portfolio Theory of Adjustment: The
Significance of International Capital Mobility

The role of prices in the adjustment process when capital is in-
ternationally mobile is not a simple extension of Hume’s original
theory, much less an elaboration logically equivalent to the price-
specie-flow mechanism. Trevor Dick and John Floyd

The portfolio theory of balance of payments adjustment contains three
essential propositions. First, economic agents decide the form in which they
hold their wealth and the disposition of the income from that wealth on the
basis of rational choice. Second, agents are free to exchange a wide variety
of assets in an international market. And third, the markets for goods and
assets must be in equilibrium, subject to the usual resource constraints. Our
portfolio theory of balance of payments adjustment follows from a rigorous
interpretation of the implications of proposition two in terms of propositions
one and three.5

4The problem of explaining cycles from 1820 to 1860 to which balance of payments
adjustment is closely related once drew the comment, “A totally fresh assault upon the
problem seems overdue” (Hughes and Rosenberg 1963, p. 493). Despite the work of the
intervening years, we believe this statement is almost as valid today as it was when it was
written.

5The development that follows is an extension of that used in the authors’ previous
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The proposition that individuals are free to buy and sell a wide range of
assets (though not necessarily every asset) across international boundaries
constrains the domestic interest rate in relation to interest rates in the rest
of the world according to the familiar relationship

i = i∗ + ρ + Eπ (1)

where i and i∗ are the domestic and rest-of-world nominal interest rates, ρ is
the risk premium on domestic assets and Eπ is the expected rate of change
of the nominal exchange rate, with the latter defined as the price of foreign
currency in terms of domestic currency. When convertibility into gold is not
in doubt, Eπ will equal zero. Equation (1) has its counterpart in the relation
between the two countries’ real interest rates. The two Fisher equations can
be written

i = r + EP (2)
i∗ = r∗ + EP ∗ (3)

where r and r∗ are the domestic and foreign real interest rates and EP and
EP ∗ are the expected inflation rates. Substitution of these into (1) yields

r = r∗ + ρ−Eq (4)

where Eq is the expected rate of change of the real exchange rate. The real
exchange rate is defined as

q =
P

πP ∗ (5)

where P and P ∗ are the price levels of domestic and foreign output and π
is the nominal exchange rate. The real exchange rate is the relative price
of domestic output in terms of foreign output. Equations (1) and (4) derive
from market efficiency and interest rate parity and appear as Euler equa-
tions in intertemporal maximization models.6 The risk premium ρ would be
studies (Dick and Floyd 1991, 1992, 1993; Dick, Floyd and Pope 1996). The extension
recognizes that the domestic (United States) economy might not be “small” in the sense
that the term is usually applied.

6Interest parity implies that
i− i∗ = ψ + ρX

where ψ is the forward discount on domestic currency and ρX is the premium for political
and security-specific risks. Efficient markets implies that

ψ = ρT + Eπ

where ρT is the risk premium on forward domestic currency. These two equations plus
the Fisher equations yield (1) and (4) above, with the consolidated risk premium equal to

ρ = ρX + ρT .

This relationship is derived many places in the international monetary economics literature
(e.g., Obstfeld, 1986; Cumby, 1988).
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zero if there were “perfect capital mobility”. This would occur where every
asset is tradeable internationally and all assets are perfect substitutes in the
portfolios of a sufficient number of individuals. The importance of equation
(4) lies in its constraining effect on domestic real and monetary equilibrium.

Small open economy analysis proceeds under the assumption that r∗
is independent of developments in the domestic economy. In the case at
hand, the United States is 20–25% of our rest-of-world aggregate and could
conceivably be as much as 10% of the complete rest-of-world aggregate one
would construct if the data were available. This raises the question of the
potential role of the United States in determining world interest rates. A
simple generic model of the equality of world savings and investment yields
the following:

S( Y , r∗ + ρ− Eq, γS ) + S∗( Y ∗ , r∗, γ∗S )
= I(Y , r∗ + ρ− Eq, γI ) + I∗( Y ∗, r∗, γ∗I ) (6)

where we have substituted in equation (4) to eliminate the domestic inter-
est rate. The functions S(...), S∗(...), I(...) and I∗(...) represent domestic
(United States) and rest-of-world real savings and investment. The vari-
ables γS , γI , γ∗S and γ∗I denote exogenous shifts in the respective functions.
This suggests the following relationship determining the rest-of-world inter-
est rate:

r∗ = r( Y ∗, Y , Ω , ρ , Eq ) (7)

where Ω is an umbrella shift variable that incorporates all of the γ vari-
ables. As the domestic economy gets increasingly smaller the effects of Y ,
ρ, Eq and the γS and γI components of Ω approach zero and r∗ becomes
determined entirely in the rest of the world. Even when the domestic econ-
omy is of significant size, however, we would be unlikely to see much effect
of variations in Y on r∗ in the data since the effects of changes in world
income Y + Y ∗ combine a variety of ambiguous effects. A rise in world
full-employment income resulting from technological change and expansion
of the human and physical capital stock will affect both savings and invest-
ment. The effect on the world interest rate will depend on what happens to
the marginal productivity of capital and there is little presumption as to the
direction of effect. When changes in world income are the result of changes
in employment, the relationship between those changes and movements in
world interest rates is similarly ambiguous. Income expansion consequent
on world monetary shocks will typically be associated with lower world real
interest rates—the so-called liquidity effect. Income expansion consequent
on improved expectations as to the return on investment (portrayed in (7)
as a shift of Ω) will be associated with increases in world interest rates. The
net effect will depend on the mix of these two types of shocks.7 To the ex-

7In elementary textbook parlance, the liquidity effect results from a rightward shift
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tent that domestic full-employment income expansion contributes to world
expansion its effects too will also be in either direction.

Turning now to domestic real goods market equilibrium, we begin with
the budget constraint

Y = X + DSB = C + I + BT + DSB (8)

where Y is domestic real income, X is domestic output, C is real con-
sumption of domestic and foreign goods (on both private and government
account), I is real investment of domestic and foreign goods (on both private
and government account), BT is the balance of trade and DSB is the debt
service balance (interest and dividends received from foreign residents minus
interest and dividends paid to foreign residents). Subtracting C + I from
both sides of (8) and noting that domestic savings is the excess of income
over consumption we obtain

Y − C − I = S − I = BT + DSB. (9)

Since S − I is the net capital outflow and BT + DSB is the current account
balance, equation (9) implies that the capital account deficit must equal the
current account surplus. This equation is treated here as an equilibrium
condition—for the demand for domestic output to equal the supply, the
“desired” or “planned” magnitudes of C, I, Y , BT , and DSB must satisfy
(9).8

Equation (9) can now be expanded using the expressions determining
domestic savings and investment in equation (6) and giving the balance of
trade its standard functional representation as dependent upon domestic
and foreign real incomes and the real exchange rate.

S( Y , r∗ + ρ− Eq, γS ) − I( Y , r∗ + ρ−Eq, γI )
= BT [ q , Y , Y ∗, Ψ ] + DSB (10)

where the function BT [...] represents the real balance of trade—a rise in do-
mestic income increases imports relative to exports, a rise in foreign income
increases exports relative to imports, and a rise in the real exchange rate
(i.e., an increase in the relative price of domestic output in terms of foreign
output) shifts both domestic and rest of the world demand away from do-
mestic goods towards foreign goods and reduces the balance of trade. Ψ
is a shift variable incorporating exogenous shocks. DSB is determined, of
course, by past capital movements.

in the world LM curve while the expectations effect results from a rightward shift of the
world IS curve. Changes in the level of world full-employment income appear as rightward
shifts of both the IS curve and the vertical line representing full-employment output.

8In this context (6) and (7) can be seen as the condition that the demand for world
output equal the supply.
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Equation (7) can now be substituted into (10) to eliminate r∗, yielding

N [ Y , Y ∗,Θ ] = BT [ q , Y , Y ∗,Ψ ] + DSB (11)

where N [...] is the net capital outflow and Θ encompasses all the shift vari-
ables affecting it. Either q or Y must continually adjust to maintain equality
of aggregate demand and supply of domestic output as expressed by this
equation and, alternatively, by equation (10) from which it is derived.

Equation (11) has interesting implications about observed statistical re-
lationships between the real exchange rate and the current account balance
in an environment in which the major changes in income do not involve cycli-
cal changes in employment. If the data are generated primarily by shocks
to Θ we can expect to observe a negative relationship between the real ex-
change rate and the current account balance—the real exchange rate has to
adjust to drive the current account balance into line with the equilibrium
net capital outflow. On the other hand, if the data are generated primarily
by shocks to Ψ the current account balance will appear to be insensitive to
real exchange rate changes—the real exchange rate has to adjust in this case
to prevent the current account from changing. And particular combinations
of Θ and Ψ shocks will exist for which a positive relationship between the
real exchange rate and current account balance will be observed.9

Manipulation of (11) yields the formal determinants of the real exchange
rate:

q = q( Y , Y ∗, Θ , Ψ, DSB ) (12)

Using the definition of the real exchange rate in equation (5) this becomes

P = q(Y , Y ∗,Θ , Ψ , DSB ) · π · P ∗ (13)

It is immediately evident that under a commodity standard where π is nor-
malized at unity the relationship between the domestic and rest-of-world
price levels can depend on asset market conditions only to the extent that
the latter have real effects on the levels of output and employment, the level
or expected rate of change of the domestic real exchange rate or the risk pre-
mium on domestic assets. The domestic and foreign price levels are linked
together by real sector equilibrium.

Two conditions are required for world asset equilibrium to hold. One of
these has already been defined by equation (1) and its counterpart equation
(4)—relative domestic and foreign interest rates must adjust so that world

9This makes it clear that information about the sign and magnitude of the partial
derivative of BT [...] with respect to q, commonly known as the Marshall-Lerner condition,
cannot be obtained by regressing the current account balance (or the balance of trade) on
the real exchange rate and domestic and foreign incomes. A negative value of this partial
derivative is necessary for stability of the equilibrium.
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asset holders in the aggregate have no incentive to reallocate their portfolios
among the outstanding stocks of claims to domestic and foreign employed
capital. The second condition, taken in context of the issues we are con-
sidering, is that the world demand for specie equal the supply. Since the
total portfolio consists of specie and non-specie, equality of the demand and
supply of specie implies equality of the demand and supply of the aggregate
of the remaining assets. Letting Gd, Gf and G be the domestic, foreign
and world specie stocks respectively, and denoting the domestic and foreign
ratios of money stock to specie by µ and µ∗, we can write

µGd = P · L( r∗ + ρ− Eq, r∗, EP , Y ) (14)
µ∗Gf = P ∗ · L∗( r∗ , r∗ + ρ− Eq , EP ∗ , Y ∗) (15)

G = Gd + Gf (16)

where L(...) and L∗(...) are the domestic and foreign demand functions for
money. Using (4), we have expressed the domestic real interest rate as
r∗ + ρ− Eq. These three equations can be consolidated into the form

G =
P L(...)

µ
+

P ∗ L∗(...)
µ∗

) (17)

To see the implications of (17) for determining the domestic price level,
differentiate it totally and translate the differentials into relative changes as
follows:

Ĝ = α P̂ + α L̂(...)− α µ̂ + (1− α) P̂ ∗

+(1− α) L̂∗(...)− (1− α) µ̂∗ (18)

where a ˆ over a variable denotes its relative change and α is the share of
the world gold stock held in the domestic economy. This implies

P̂w = α P̂ + (1− α) P̂ ∗

= Ĝ− α L̂(...) + α µ̂− (1− α) L̂∗(...) + (1− α) µ̂∗ (19)

where Pw is the world price level. The rate of change in the rest-of-world
price level can therefore be expressed

P̂ ∗ =
Ĝ

(1− α)
− L̂∗(...) + µ̂∗ − α

(1− α)
L̂(...)

+
α

(1− α)
µ̂− α

(1− α)
P̂ (20)

As the domestic economy becomes increasingly small, α approaches zero
and the rest-of-world (and world) price level becomes independent of de-
velopments in the domestic economy. As the domestic economy becomes
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of significant size domestic variables can influence the domestic price level
only insofar as they affect the world demand for specie. Given the world
demand for and supply of specie, and hence the world price level, a rise in
the domestic price level will require a reduction of the price level in the rest
of the world.

In formal terms, the rest-of-world price level can thus be expressed

P ∗ = A( G , r∗ Y ∗ , µ∗ , EP ∗ , Y, µ , Eq , ρ , EP , P ) (21)

where the influence of all variables other than G, Y ∗, r∗, µ∗ and EP ∗ disap-
pears as the domestic economy becomes very small.

Equations (13) and (21) can now be solved simultaneously for the equi-
librium values of P and P ∗ in terms of the world gold stock, domestic and
foreign incomes, the domestic and foreign money multipliers and the whole
range of expectational and shift parameters appearing in both equations.
The essential feature of this equilibrium is that the domestic price level is
unaffected by the allocation of the world gold stock between the domestic
and rest-of-world economies. Domestic forces affect the domestic price level
only to the extent that they affect either the world demand for specie (which
can only happen if the country is of significant size) or the equilibrium real
exchange rate. The domestic price level is not determined, as the traditional
price-specie-flow theory suggests, by changes in the domestic money supply
consequent on the inflow of specie in response to balance of payments shocks.

The relationship between the money supply and the price level is the
reverse of that postulated by the price-specie-flow theory. The domestic
reserve stock is determined by the domestic demand for reserves given in
equation (14):

Gd =
P · L( r∗ + ρ− Eq, r∗, EP , Y )

µ
(22)

Changes in the domestic price level determined by (13) and (21) help de-
termine the size of the desired stock of domestic specie reserves. This stock
can be attained by simply trading non-monetary assets for specie in the
international market. If the banking system creates, through its domestic
loan and discount policies, less money than domestic residents want to hold,
domestic residents reestablish portfolio equilibrium by selling non-monetary
assets in the world market. As the foreign currency acquired is converted
into domestic currency at the banks the domestic banking system is forced
to create additional domestic money balances to meet the demand for them
and to acquire international reserves in the process. The banking system
controls its reserve levels by appropriately adjusting domestic credit policies.
It has no control over the domestic money supply. The latter always equals
whatever domestic residents want to hold. The banks can only control the
division of their asset portfolios between domestic loans and discounts and
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international reserves. The country’s stock of international reserves thus
depends on the public’s desired money holdings, which determine the bank-
ing system’s note and deposit liabilities, and on the various factors, such as
interest rates, that affect the profit maximizing reserve ratios of the com-
mercial banks.10 11

Note that domestic/foreign interest rate differentials play no role in the
adjustment process. As can be seen from equations (1) and (4), those dif-
ferentials depend on the risk premium on domestic assets and the expected
rate of change in the real and nominal exchange rates. There is no response
of capital flows to independently determined domestic and foreign interest
rates as postulated in many price-specie-flow models. Modern asset pric-
ing theory views ρ as determined by the covariance structure of output and
asset returns and establishes no presumption that an increase in the sup-
ply or demand for money in any given period will affect that covariance
structure—the money shock need only be a draw from the random process
defining that covariance structure (Merton, 1971; Kouri, 1977; Lucas, 1978,
1982; Stulz, 1984; Pasula, 1992). The domestic price level is thus deter-
mined by world monetary conditions and the set of domestic and foreign
real factors—technology, savings propensities and the international distri-
bution of investment opportunities—that determine the real exchange rate.

The reserve flow or balance of payments surplus is obtained by differen-
tiating (or differencing) equation (22) with respect to time.

Ġd

P
=

L(· · ·)
µ

Ṗ
P

+
Lr∗

µ
ṙ∗ +

LY

µ
Ẏ − L(· · ·)

µ
µ̇
µ

(23)

where a ˙ over a variable denotes its time rate of change and Lr∗ and LY
10In the antebellum United States, the government had no control over the stock of

money through its Treasury note issue. The quantity of government notes held depended
on the public’s and the banking system’s demand for them—any excess would be converted
into gold. This convertibility enables us to apply our theoretical model without explicitly
separating government and private note issue.

11Our approach differs from a number of contemporary models of international portfolio
equilibrium [See, for example, Dornbusch (1975), Frankel (1983), Branson and Henderson
(1985), and Frenkel and Mussa (1985)]. These models formulate issues in terms of a wealth
aggregate composed of four assets consisting of domestic money, foreign money, domestic
bonds and foreign bonds, where the quantities of all aggregates are defined as their present
values. Demand functions for the respective assets are then constructed with interest rates
and the aggregate present value of wealth as arguments. Given the exogenously determined
(in the short run) supplies of the assets, the system of equations solves for the domestic
and foreign interest rates and the portfolio shares. This type of formulation focuses on the
effects of changes in government debt and official reserve holdings in a world of Ricardian
non-equivalence. It largely ignores international exchange of real capital assets. Our
purposes do not require an explicit definition of aggregate wealth. Moreover, by using
Temin’s money stock estimates, as Friedman and Schwartz (1970, p. 257) point out, we
implicitly share Temin’s belief that the government functioned much like private agents
in it’s money holding decisions so that issues of Ricardian equivalence do not arise.

16



are the partial derivatives of L(· · ·) with respect to r∗ and Y . The variables
ρ, Eq, and Ep are assumed constant.

The balance of payments surplus can also be expressed in more conven-
tional terms. We can split aggregate domestic real savings in equation (10)
into two components: the country’s accumulation of international reserves,
measured in units of domestic output, and all other accumulations of real
assets by domestic residents on both private and public account, denoted by
S′.

S =
Ġd

P
+ S′ (24)

Substitution of this into (10) yields

Ġd

P
= BT [ q , Y , Y ∗, Ψ ] + DSB + I − S′. (25)

Equation (25) represents the balance of payments surplus as the excess of
autonomous receipts over autonomous payments. Nevertheless, as equation
(24) indicates, the entire source of variation in the induced net capital flow
is S′, which varies only as a result of shifts in the rate of growth of desired
money holdings, given by the right side of equation (23). The balance of
trade and debt service balance are unrelated to factors affecting the real
reserve flow for the reasons discussed above.

It is evident from the role played by ρ in the above analysis that the
condition for balance of payments equilibrium—and the process by which
balance of payments adjustments occur—is fundamentally the same whether
capital is perfectly or imperfectly mobile internationally. Even if the risk
premium varies through time, a change in the surplus or deficit in the balance
of payments results from a change in autonomous relative to total saving as
a direct consequence of a change in the desired rate of domestic money accu-
mulation and corresponding change in the accumulation of domestic specie
reserves. Domestic interest rates will not change unless there is a change
in the risk premium. Modern consumption-based asset pricing theory sug-
gests that the difference between domestic and foreign interest rates should
depend on the differences between the covariances of domestic and foreign
returns on real capital with the marginal utility of consumption.12

The novelty of the portfolio theory is perhaps best understood against
the background of the price-specie-flow theory that has for so long held
sway as the fundamental theory of balance of payments adjustment.13 The

12For a review of this point see Blanchard and Fischer (1989, pp. 510–12). Domestic
credit expansion can affect the domestic covariance and risk premium only if it signals a
change in the pattern of future variations in domestic output and asset returns.

13The classical price-specie-flow theory has a long history dating back at least to Hume
(Hume, 1752, pp. 330–41 and 343–5). For a useful historical survey, see Viner (1937,
chapters 6 and 7).
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standard textbook version of the classic adjustment mechanism equates the
international specie flow to the balance of trade, sometimes including long-
term capital flows as an exogenous additive item. When gold flows occur, the
quantity of money and price level fall in the country losing gold and increase
in the recipient country, thereby making the goods of the deficit country rel-
atively more attractive. This process leads to an adjustment of the balance
of trade until the gold flow is eliminated. In more sophisticated discussions
of the adjustment mechanism, short-term capital flows are incorporated as
a response to international interest rate differentials. An outflow of gold
and the resultant tightening of domestic money causes the interest rate to
rise relative to the interest rate abroad. This attracts capital, moderating
the gold loss and smoothing out the adjustment process. More theoretically
sophisticated treatments also allow for the effects on the balance of trade of
small movements of the exchange rate between the gold export and import
points and of spending effects that are negative in the country losing gold
and positive in the country accumulating it.

The classical view can be represented formally in terms of the equation

Ġd

P
= BT [ q , Y , Y ∗Ψ ] + DSB + NL + NS [ r − r∗ ] (26)

where NL is the exogenous net inflow of long-term capital and NS [ r − r∗ ]
is the net inflow of short-term capital, expressed as an increasing function
of the differential of domestic over foreign real interest rates.

In essence, equation (26) is simply (25) with the constraint imposed that

I − S′ = NL + NS [ r − r∗ ]. (27)

Equation (27) then takes the place of (4). The domestic interest rate
and price level are determined by (10) and (22) (without the substitutions
of (4) that eliminated r) and the resulting values of P and r plug into (26) to
determine the specie flow. This specie flow then affects the stock of reserves
Gd, eventually causing balance of trade and price level adjustments that
reduce the size of the specie flow. Long-run equilibrium occurs when the
specie flow is zero.

Equation (4) connects the domestic and foreign interest rates on the basis
of risk adjusted arbitrage in an open international capital market. Equation
(27) imposes a relationship between the interest rate differential and the
magnitude of the autonomous international flow of short-term capital. In
the classical system, the domestic interest rate is determined by domestic
real and monetary conditions. A capital flow is then generated by the in-
terest differential leading, along with the balance of trade surplus or deficit,
to reserve flows and consequent adjustments in the domestic money sup-
ply until a new domestic equilibrium is established consistent with a zero
gold flow. This process of reestablishing balance of payments equilibrium
involves temporary changes in prices, incomes, and the balance of trade. In
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contrast, domestic interest rates are determined in the portfolio theory by
the condition that, given free international trade in assets, asset prices must
adjust at every point in time until the aggregate stocks of domestic and
foreign assets are willingly held by world asset holders. Domestic residents
then adjust their money holdings to the desired level by exchanging money
and assets with foreign residents at this equilibrium vector of world interest
rates and the associated equilibrium levels of domestic income and prices.

5 The Empirical Evidence

The combined balance on current and capital accounts and not
merely the first component was critical for the smooth operation
of the gold standard system. Barry Eichengreen

The core of our empirical testing is the attempt to assess the relative sup-
port offered by the data to the portfolio theory viz-a-viz the price-specie-flow
mechanism. Preliminary to the main tests, we begin with an examination
of the relationship between the real net capital inflow and the real exchange
rate and relative non-traded goods prices in the United States vs. the rest
of the world. Then after presenting incidental estimates of the demand
functions for real money balances and the real reserve stock we test the al-
ternative theories of balance of payments adjustment in several steps. First,
starting from the perspective of the specie-flow theory we conduct tests of
cross-equation restrictions implied by the two theories of balance of pay-
ments adjustment within a seemingly unrelated regressions framework. The
the reserve flow equation suggested by portfolio theory is then estimated and
its standard error compared to the reserve flow equation under the price-
specie-flow theory. This leads, finally, to a set of non-nested hypotheses
tests.

The real net capital inflow plus debt service balance together with the
movements of the real exchange rate and relative United States/Rest-of-
World non-traded goods prices are shown in Figure 1. Apart from trends,
there is a general correspondence between the relative price level variables
and the real net capital inflow plus debt service balance. As indicated in
the theoretical analysis above and demonstrated in Figure 2 there is no
reason why we should at all times and places expect to observe a negative
relationship between the real exchange rate and the current account surplus
less debt service balance (or, correspondingly, a positive relationship between
the real exchange rate and the net capital inflow plus debt service balance).
The line CB in Figure 2 shows the effect of a change in the real exchange rate
on the balance of trade in goods and services excluding the services of capital.
Shifts in income, technology and tastes (captured by Ψ in equation (10)) shift
this curve. The vertical line SI shows the level of the net capital outflow
minus the debt service balance. This line shifts in response to changes in
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Figure 1: Real net capital inflow plus debt service balance (top panel);
U.S. Real Exchange Rate (solid line—bottom panel) and Ratio of U.S. to
Rest-of-World non-traded goods prices (dotted line—bottom panel). Source:
See Data Appendix.
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Figure 2: Determinants of the equilibrium real net capital in-
flow plus debt service balance (= minus the current account less
debt service) and the equilibrium real exchange rate.

income and taste and technology factors affecting desired domestic savings
and investment. Clearly, if there have been substantial shifts during the
data period in the factors affecting savings and investment and no shifts
in the exogenous shocks to exports and imports the data points will trace
out the line CB. A negative relationship between the real exchange rate and
the trade balance excluding the services of capital (and positive relationship
between the real exchange rate and the real net capital inflow plus debt
service balance) will be present. On the other hand, if there have been major
shifts in the forces determining exports and imports and no shifts in the
exogenous determinants of domestic savings and investment, the data points
will trace out the vertical line SI and no relationship between the net capital
inflow plus debt service and the real exchange rate will be present. Since any
combination of these exogenous technological and income expansion effects
on savings and investment and exports and imports is possible there is no
reason why we might not observe a relationship in either direction between
the real exchange rate and the net capital inflow plus debt service balance.

These arguments explain why the absence of a significant relationship
between the real exchange rate and real net capital inflow plus debt service
balance in column (1) of Table 1A should not be surprising. The addition
of the domestic and foreign real income variables to the regression shown
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Table 1A. Real Exchange Rate and Real Net Capital Inflows plus Debt
Service: United States, 1820-1860

Real Net
Real Exchange Rate Cap. Inflow

+ Debt Serv.
(1) (2) (3) (4)

Constant 97.3 78.2 67.2 -48.14
(39.2) (5.30) (5.09) (-1.24)

Real Net Capital Inflow -0.035 0.29 0.20
+ Debt Service Balance (-0.36) (4.50) (3.12)

U. S. Real Income -0.86 -0.77 1.80
(-5.64) (-5.69) (6.00)

Rest of World Real Income 0.96 0.72 -2.33
(3.20) (2.68) (-4.13)

Real Exchange Rate 1.20
(4.50)

Terms of Trade 0.26
(3.58)

Observations 41 41 41 41
R-Square 0.003 0.71 0.78 0.57
Standard Error 15.75 8.75 7.62 16.50
Durbin-Watson .19 0.69 0.92 1.89

Notes: Figures in brackets are t-ratios
Sources: See Data Appendix.
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Table 1B. Real Exchange Rate and Real Net Capital Inflows plus Debt
Service: United States, 1820-1860

Real Net
Real Exchange Rate Cap. Inflow

+ Debt Serv.
(1) (2) (3) (4)

Constant 86.5 -0.20 -9.33 69.0
(39.2) (-0.01) (0.49) (1.98)

Real Net Capital Inflow -0.066 0.09 0.006
+ Debt Service Balance (-0.77) (1.02) (0.07)

U. S. Real Income -0.87 -0.79 1.42
(-4.36) (-4.08) (3.52)

Rest of World Real Income 1.79 1.59 -2.34
(4.59) (4.13) (-2.77)

Real Exchange Rate .31
(1.02)

Terms of Trade 0.22
(2.07)

Observations 41 41 41 41
R-Square 0.015 0.37 0.44 0.36
Standard Error 13.96 11.44 10.96 26.69
Durbin-Watson .44 0.76 0.74 1.53

Notes: Figures in Brackets are t-ratios
Sources: See Data Appendix.
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in column (2) removes the influence of real income shocks to the curves
in Figure 2 and we end up with a positive relationship between the real
exchange rate and the net capital inflow. All this tells us is that the factors
not appearing in the equation that shifted SI have been more important
in the data than those shifting CB.14 The addition of the terms of trade
variable in column (3) improves the fit while leaving everything else much
the same. That there are many forces affecting the real exchange rate not
captured by the real income variables and the terms of trade is evident from
the low Durbin-Watson statistic. Column (4) presents the reverse regression
to that in column (2). This regression yields an acceptable Durbin-Watson
statistic, suggesting that the left-out variables are better correlated with the
real exchange rate than with the real net capital inflow.

Table 1B presents the same regressions except that United States/Rest-
of-World non-traded goods prices are substituted for the real exchange rate.
This relative price variable does not do nearly as well as the real exchange
rate, though the other variables do about the same except that the coefficient
of rest-of-world real income is about twice as large in columns (2) and (3).
It should be kept in mind that relative non-traded goods prices is only one
component of the real exchange rate, the other being relative traded goods
prices. A comparison of the magnitudes and significance of the net capital
inflow and relative price coefficients in Table 1B as compared to Table 1A
suggests that the traded goods price components of the real exchange rate
adjustments that occurred as a result of shifts in the international relative
price structure were less destructive of a positive observed relationship to the
real net capital inflow than the non-traded goods price components. There
were evidently significant world-wide movements in the relative prices of
traded vs. non-traded goods. Alternatively, of course, the different results
in Table 1B may be due to our inability to adequately divide the price
indexes into their traded and non-traded goods components and may thus
reflect poor data.

Estimates of the demand function for money for the period are presented
in Tables 2A and 2B. In the former table we use the British open market dis-
count rate as the short-term interest rate; in the latter we use a constructed
United States short-term interest rate. The results are similar except that
the British open market discount rate has a higher coefficient and gives a
somewhat better fit. Adding a long-term interest rate does not improve
matters in either case. Trend must be added to the usual specification of
real income and interest rates on the right-hand side to obtain an acceptable
coefficient for the interest rate variable, and this is possible only when we
use the British short-term interest rate.15 It turns out that adding the real

14In our Canadian study (Dick and Floyd, 1991, 1992) the effect of the settlement of
the western prairies on investment and the movement of capital into the country was
so predominant that we obtained a positive sign in the counterpart equation to that in
column (1).

15Much poorer results are obtained when we use the logarithms of the real money stock
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Table 2A. Demand for Money Regressions: United States, 1820-1860

Dependent Variable: Real Money Supply

(1) (2) (3) (4) (5)

Constant -62.3 -204.5 -58.6 -56.1 -14.9
(-2.17) (-1.51) (-2.15) (-2.19) (-0.09)

U. S. Real Income 0.17 0.18 0.25 .16 0.25
(23.2) (16.8) (6.77) (25.5) (6.14)

U. K. Open Market -7.26 -11.4 -13.4 -9.03 -12.6
Discount Rate (-1.11) (-1.50) (-1.98) (-1.55) (-1.73)

U. K. Consol Rate 41.7 -12.7
(1.07) (-0.27)

Trend -7.24 -7.88
(-2.29) (-1.99)

U. S. Long-term 1.19
Net Capital Outflow (3.35)

Observations 41 41 41 41 41
R-Square .93 .94 .94 .95 .94
Standard Error 46.42 46.32 44.01 41.22 44.58
Durbin-Watson 1.02 1.10 1.48 1.82 1.53

Notes: Figures in brackets are t-ratios

Sources: See Data Appendix.
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Table 2B. Demand for Money Regressions: United States, 1820-1860

Dependent Variable: Real Money Supply

(1) (2) (3) (4) (5)

Constant -80.4 -117.9 -97.4 -57.9 -48.2
(-3.91) (-1.51) (-4.14) (-3.24) (-0.29)

U. S. Real Income 0.17 0.17 0.22 0.17 0.24
(21.6) (17.0) (6.01) (26.3) (5.48)

U. S. Short-term -1.58 -1.51 -0.52 -6.08 -0.20
Interest Rate (-0.66) (-0.62) (-0.21) (-2.71) (-0.08)

U. K. Consol Rate 9.88 -40.9
(0.29) (-0.89)

Trend -4.56 -7.18
(-1.43) (-1.66)

U. S. Long-term 1.62
Net Capital Outflow (4.29)

Observations 41 41 41 41 41
R-Square .93 .93 .94 .95 .94
Standard Error 46.89 47.37 46.26 38.83 46.39
Durbin-Watson 1.07 1.10 1.43 2.24 1.55

Notes: Figures in brackets are t-ratios

Sources: See Data Appendix.
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net capital inflow to the regression improves the fit, eliminates the first-order
serial correlation in the residuals and increases the statistical significance of
the United States short-term interest rate variable, though it reduces the
significance of the British short-term interest rate variable. This suggests
that factors associated with the net capital inflow must have shifted the
demand function for money. The residuals from regression (2) of Table 2A
are plotted against the real net capital inflow in the top panel of Figure 3.
The correspondence is remarkable. In the bottom panel of Figure 3 we plot
the ratio of the banking system’s note and deposit liabilities to its specie
reserves. It is evident that periods of generally low capital inflow were peri-
ods when the equilibrium real money stock was low and the banks’ reserve
ratios were high after correcting for the effects of changes in the level of
real income. Although further work needs to be done it appears that, as
Sushka (1976) has shown, the demand for money, and the demand for specie,
behaved differently after the Second Bank ceased operation as the federal
bank. Periods of high confidence were periods in which capital flowed in,
asset holders held relatively large money holdings and banks kept relatively
low reserve ratios. In periods of low confidence, the opposite occurred. An-
other possibility is that the response of the demand for money to interest
rates was much greater after 1835 than before that year, as Sushka’s work
suggests, and that appropriate dummy variables for the constant term and
interest rate to incorporate this hypothesis would eliminate the significance
of the real net capital flow variable in explaining the regression residuals.
But regressions including these dummy variables (not shown) yield, for the
most part, insignificant coefficients for both the dummy and interest rate
variables.

The real reserve stock demand regressions are presented in Table 3. Here
we pursue the idea that a coherent relationship should be found between
interest rates and income and the demand for the stock of specie similar to
the demand function for money. To the extent that the money multiplier
is included on the right-hand side the interest rate and income variables
represent determinants of the quantity of money demanded in the same way
as in conventional demand functions for money. It is evident from Table 3
that the fit is generally much better than that for the demand for money.
The addition of trend improves things substantially. The money multiplier
variable has the correct sign but is insignificant. These results are consistent
with the view that specie was the real ‘money’ in the economy during this
period.

Table 4 contains regressions of the real reserve flow into the United
States on the set of determining variables postulated by the price-specie-
flow theory as well as regressions explaining movements of the real trade
account balance.

and real income variables.
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Figure 3: Residuals from demand for money regression in column (2) of
Table 2a (top panel—solid line) and real net capital inflow (top panel—
dotted line); banking system’s ratio of notes and deposits to specie reserves
(bottom panel). Source: See Data Appendix.
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Table 3. Demand for Reserve Stock Regressions: United States,
1820-1860

Dependent Variable: Real Stock of Reserves

(1) (2) (3) (4) (5)

Constant -104.1 -401.5 -98.0 -113.9 -74.4
(-4.41) (-3.96) (-5.91) (-1.16) (-2.14)

U. S. Real Income 0.12 0.14 0.27 .26 0.26
(20.8) (18.0) (11.7) (10.4) (11.2)

U. K. Open Market -2.96 -11.6 -13.3 -13.54 -13.5
Discount Rate (-0.55) (-2.05) (-3.24) (-3.04) (-3.26)

U. K. Consol Rate 87.3 4.63
(3.00) (0.16)

Trend -12.2 -11.96 -12.2
(-6.37) (-4.97) (-6.32)

Money Multiplier -6.17
(-0.77)

Observations 41 41 41 41 41
R-Square .92 .94 .96 .96 .94
Standard Error 38.15 34.67 26.70 27.06 26.85
Durbin-Watson .55 .78 1.62 1.60 1.57

Notes: Figures in brackets are t-ratios

Sources: See Data Appendix.
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TB = α0 + α1q + α2Y + α3Y ∗ + α4LC + α5NE + ut (28)
Gd = β0 + β1q + β2Y + β3Y ∗ + β4LC

+β5(rt − r∗t−1) + β6NE + vt (29)

where TB is the real balance of trade in goods and services excluding the
services of capital, Gd is the discrete first difference of Gd deflated by Pt−1,
NE(= DSB) compactly denotes the real debt service balance, LC is a proxy
for real long-term net capital inflow, and ut and vt are i .i .d . error terms with
mean zero and constant variance. As specified in equation (26), the specie
flow theory postulates that the real balance of payments surplus (real reserve
flow) is the sum of several independent balance of payments components—
the trade balance, which is determined by relative prices and real income
as in (26) augmented by the transfer effect on domestic spending of the net
capital flow plus debt service, the debt service balance, the exogenously de-
termined real long-term net capital inflow and the short-term real net capital
inflow which is a function of the differential between domestic and foreign
interest rates. We use the real value of land sales, real investment in canals,
and railroad mileage as proxies for the long-term capital inflow. Because the
trade balance is an additive component of the balance of payments surplus,
both it and the balance of payments surplus should respond identically to
changes in relative prices and income—that is, the coefficients of the relative
price variable and the respective real income variables should be the same
in the real reserve flow regression as in the real trade balance regression.
To test this proposition we fit the two equations jointly using the seemingly
unrelated regressions technique. The results are presented in columns (3)
and (4). The differences between OLS and SUR in this case are minor and
incidental to our purposes.16 The null hypotheses that the coefficients of the
real exchange rate, domestic real income and rest-of-world real income are
respectively the same in the two equations is rejected at the 1% level with
an F(3,63) value of 6.47. If the portfolio theory were true all the variables
in the real reserve flow regression other than the constant term should be
zero. The null hypothesis that these coefficients together are zero cannot be
rejected at the 5% level—the P-value for the test is 0.075. This gives little
support for the specie-flow theory, however, because the relative price and
income coefficients (the latter of which are statistically significant) and two
of the three long-term capital coefficients have the wrong signs.

The portfolio theory predicts that the real inflow of specie reserves should
depend on the change in the demand for specie by the United States banking

16The coefficients of the variables and standard error of the regression are the same in
(1) and (3) because both equations have the same right-hand-side variables. It turns out
that the correlation between the residuals of equations (1) and (2) is so small that there is
also little difference in the coefficients and standard error of regression of (4) as compared
to (2).
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Table 4. Real Reserve Flow Regressions—Price-Specie-Flow Theory:
United States, 1820-1860

Real Trade Real SUR1

Account Reserve Trade Reserve
Balance Flow Balance Flow

(1) (2) (3) (4)

Constant 12.6 5.08 12.6 4.61
(0.25) (0.05) (0.28) (0.05)

Real Exchange Rate -0.70 0.65 -0.70 0.65
(-2.45) (1.36) (-2.74) (1.55)

U. S Real Income -1.25 2.46 -1.25 2.46
(2.12) (2.54) (-2.37) (2.88)

Rest of World Real Income 2.02 -2.76 2.02 -2.76
(2.86) (-2.30) (3.20) (-2.60)

Real Long-term Net Capital Inflow -0.002 -0.001 -0.002 -.001
Proxy 1: Public Land Sales (-2.69) (-0.80) (-3.01) (-0.90)

Real Long-term Net Capital Inflow -0.763 0.31 -0.763 0.31
Proxy 2: Canal Investment (-0.63) (0.16) (-0.71) (0.18)

Real Long-term Net Capital Inflow -0.0007 -0.002 -0.0007 -0.003
Proxy 3: Railroad Mileage (-0.62) (-1.14) (-0.69) (-1.30)

Continued on Next Page
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Table 4 (Continued)

Real Trade Real SUR1

Account Reserve Trade Reserve
Balance Flow Balance Flow

(1) (2) (3) (4)

Long-term Interest Rate Differential 9.09 9.00
(1.23) (1.38)

Net Repatriated Earnings 1.05 0.69 1.05 0.68
(0.64) (0.26) (0.72) (0.29)

Observations 40 40 40 40
R-Square .62 0.28 0.62 0.28
Standard Error 18.32 29.58 18.32 29.59
Durbin-Watson 2.09 2.42 2.09 2.42

Notes:

1. Regressions obtained using the seemingly unrelated regression
technique.

2. Figures in brackets are t-ratios.

Sources: See Data Appendix.
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system and non-bank public, as indicated in equation (23). Converting (23)
into an equation useful for estimation purposes yields:

Gd = γ0 + γ1[gd P̃ ] + γ2[gd (r∗t − r∗t−1)] + γ3[gd Ỹ ]

+ γ4[gd µ̃] + γ5[gd ÑE ] + wt (30)

where gd is Gd(t−1) deflated by Pt−1, a ˜ over a variable denotes the relative
first difference change of that variable and

γ0 = 0
γ1 = 1

γ2 =
1 ∂L
L∂r∗

< 0

γ3 =
Y ∂L
L∂Y

> 0

γ4 =
µ∂L
L∂µ

< 0

γ5 =
NE ∂L
L∂NE

and wt is an i.i.d. error term with zero mean and constant variance. Note
that γ2 is the interest semi-elasticity of demand for money and the other
γ coefficients, with exception of the constant term γ0, are elasticities of
demand for money with respect to the relevant variables.17

The least-squares fit of (30) is given in Table 5. In the regression that
omits the debt service variable, in column (1), the interest rate variables
have the correct signs but both are statistically insignificant. United States
real income and the money multiplier are significant with the right signs.
Contrary to expectations based on money demand theory, as reflected in
our derivation of (30) from (23), the coefficient of the price level variable
is significantly different from unity (t = 2.07). When in column (2) the
coefficient of the price variable is constrained to be unity, the long-term
interest rate coefficient is statistically significant and larger in magnitude.
As in earlier work (Dick and Floyd 1991, 1992), and following equation
(30), including the debt service balance in column (3) also substantially
improves the fit, but the difference from unity of the coefficient of the price
level variable remains statistically significant (t = 1.74). When we further
constrain the coefficient of the price variable to be unity in column (4),

17Our derivation yields a value of γ4 equal to minus unity. We must recognize, however,
that shifts of the demand function for money (not incorporated in our exogenous variables)
will often be correlated with shifts in banks’ desired reserve ratios, so departures of the
coefficient from minus unity should not be surprising.
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Table 5. Real Reserve Flow Regressions—Portfolio Theory
United States, 1820-1860

Dependent Variable Real Reserve Flow

(1) (2) (3) (4)

Constant 3.51 3.70 0.94 0.92
(0.92) (0.93) (0.40) (0.38)

Price Level Variable -0.72 1.0 0.79 1.0
(-0.86) (0.15)

Interest Rate Variable -0.02 -0.02 -0.0001 -.0006
—Short-Term (-1.16) (-1.28) (-0.01) (-0.065)

Interest Rate Variable -.09 -0.46 -0.47 -0.68
—Long-Term (-0.32) (-2.02) (-2.58) (-4.79)

U.S. Real Income Variable 1.24 1.08 0.81 0.71
(3.08) (2.60) (3.22) (2.79)

Money Multiplier Variable -0.49 -0.44 -0.62 -0.60
(-3.25) (-2.84) (-6.59) (-6.23)

Debt Service Variable 0.40 0.42
(7.67) (7.94)

Observations 40 40 40 40
R-Square .63 .58 0.87 0.85
Standard Error 20.12 21.03 12.25 12.63
Durbin-Watson 1.95 2.24 2.13 2.37

Notes: Figures in brackets are t-ratios
Sources: See Data Appendix.
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the results of column (3) hardly change.18 Overall, the standard errors of
these portfolio theory regressions are one-half to two-thirds the standard
errors of the comparable specie-flow regression, lending strong support to
the portfolio theory as compared to the specie-flow alternative.

Further strong evidence of support for the portfolio theory and lack of
support for the price-specie-flow mechanism is obtained from a number of
non-nested hypotheses tests, the results of which are shown in Table 6. First,
all the regressors in regression (2) in Table 4 are added to regression (3) in
Table 5 and F-tests of the significance of the two sets of regressors in the
expanded equation are conducted. The null hypothesis that the portfolio
theory variables contribute nothing to explaining the dependent variable is
rejected with a value of F(6,25) of 24.5 and an infinitesimal P-value. The
null hypothesis that the specie-flow variables contribute nothing to the ex-
planation of the real reserve flow cannot be rejected—the F(8,25) statistic
is 0.80 and the P-value is 0.61. Next, J-tests are performed by including the
fitted values for each equation as regressors in the other equation (Davidson
and McKinnon 1981). The fitted value from the portfolio regression is statis-
tically significant in the specie-flow regression with a t-statistic of 12.6 while
the fitted value from the specie-flow regression is statistically insignificant in
the portfolio theory regression with a t-statistic of 0.61. The F-tests enable
us to evaluate each theory’s prediction that the means of the coefficients
of the other theory’s regressors are zero while the J-tests enable an evalu-
ation of whether the conditional variance of the dependent variable can be
reduced by the predictions from the other theory’s regressors. Finally, com-
plete parameter encompassing tests are conducted to evaluate whether each
theory’s predictions about the other theory’s coefficients and contribution
to reducing the conditional variance of the dependent variable are jointly
consistent with the data (Mizon and Richard 1986). Here, the specie-flow
theory predictions regarding the parameters of the portfolio theory are re-
jected with an F(6,31) statistic of 4.42 and a P-value of 0.002. The portfolio
theory predictions regarding the parameters of the specie-flow theory are
not rejected—F(8,33) is 0.84 and the P-value is 0.57. These non-nested hy-
potheses tests strongly support the portfolio theory and do not support the
specie-flow theory.

To the extent that the United States economy is sizable relative to the
rest of the world there is the possibility that the price variable in regressions
(1) and (3) might be correlated with the error terms in those equations.
Increases in demand for money growth, for example, will increase reserves
above the level predicted by the included right-hand side variables, increas-
ing the error term. It will also increase world demand for money growth and

18The debt service balance can be formally incorporated into the model in three possible
ways: as an argument in the demand function for money, as a determinant of µ and/or as
a component of income not properly measured by Y. The sign of this variable will depend
on what was happening during the time-period of estimation.
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Table 6. Non-nested Tests: Price-specie-flow vs. Portfolio Theory

Null Hypotesis of No Effect

Portfolio Variables P-S-F Variables
Test in in

P-S-F Theory Portfolio Theory

(1) (2)

F F6,25) = 24.5 F(8,25) = 0.80
(Reject) (Accept)

J t(1) = 12.6 t(1) = 0.61
(Reject) (Accept)

CPE F(6,31) = 4.42 F(8,33) = 0.84
(Reject) (Accept)

Notes:

Rejecting a null of no effect (column (1)) means that the portfolio
variables added to the P-S-F theory lend no support to that
theory because these added variables have no effect that the
P-S-F theory predicts they will not have. The corresponding
P-Values are tiny for rejections.

Accepting a null of no effect (column (2)) means that the P-S-
F variables added to the portfolio theory lend support to that
theory because these added variables have the zero effect the
portfolio theory predicts they will have.

Sources: See Text.
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thereby lower the rate of growth of the price level in the world as a whole
and, hence, in the United States. This will bias the coefficient of the price
variable upward. The results in regression (4) are unaffected by the possible
simultaneity bias because the offending coefficient is constrained to equal
unity.19

6 Conclusion

Given a nation which is on the gold or a bimetallic standard
dominated by gold, there is reason to suppose that the rate of
change in the money stock over the domestic long swing will be
controlled partially by conditions in the balance of payments and
the flow of specie. Jeffrey Williamson

We conclude by confirming that part of the revisionist reinterpretation
of antebellum monetary history that rejects the events-of-banking-history
explanation of the courses of prices and output in the United States after
1820. Given the commitment to a metallic standard, and therefore to fixed
exchange rates, by the United States and her principal trading partners,
neither the Bank of the United States, the United States Treasury, nor the
Bank of England, nor any collection of banks in either country exercised any
important control over domestic money supplies, but only over the compo-
sition of monetary bases in their respective countries. At the same time,
the presence of international capital mobility made a critical difference to
the balance of payments adjustments that ensued from the international be-
haviour of investors and banks, and from discoveries of gold. These adjust-
ments cannot be properly explained by any version of the price-specie-flow
theory of adjustment.

The evidence presented here suggests instead that portfolios were ad-
justed at home and abroad to accommodate the specie requirements of
wealth holders who reacted to developing trade and investment flows that
accompanied the growth of the international economy and to the chang-
ing world supplies of gold and silver. In both the United States and Great
Britain, the price level was a consequence of each country’s real exchange
rate and the world demand for money and supply of specie and was not
determined by the size of the domestic stock of specie, over which neither
country’s government or banking system had any control. The distribu-
tion of specie was determined by their relative demands for money, in turn
a consequence of their relative pace of investment and growth of income.
Changes in the balance of trade occurred only to maintain equilibrium in
output markets and were subservient to the process of portfolio adjustment.

19Attempts at instrumental variable estimation have thus far been unsuccessful due to
lack of an appropriate instrument for our price level variable.
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The mining of silver in Mexico, the opening of the opium trade, and the dis-
covery of gold in California, events that have figured importantly in previous
accounts of how the United States economy worked, were of importance only
to the extent that they affected world economic conditions.

Data Appendix20

The data required for this study are time series (1820-60) of the basic
macroeconomic variables including population, measures of nominal and
real output, prices, long- and short-term interest rates, the balance of pay-
ments and its components, money and international reserves, and exchange
rates for the United States and a relevant subset of countries representing the
rest of the world. In this study, the rest-of-the-world includes Great Britain,
France, Germany and Sweden. Because the period has attracted research
attention in the past, considerable data has already been accumulated by
other scholars, and one must choose among competing alternatives whose
relative quality is still disputed. In other cases, where series are yet to be de-
vised, proxies for early output and price index measurements are reasonably
inferred from the available series in order to implement the model.

Population: Population statistics were used to construct weights to build
rest-of-the-world aggregates of prices and output. These data were readily
available over the entire period for the United States (USPOP),21. Great
Britain (UKPOP), France (FRPOP), Germany (GRPOP) and Sweden (SW-
POP) from United States Department of Commerce (United States 1975,
Table 6), and Mitchell (1962, Table 3, cols. 1, 4, and 7, pp. 8–9; 1992, Table
A5, cols. 4, 5, and 9, pp. 78–81), Toutain (1987, series V44, pp. 147-8),
Hoffmann (1965, Tabelle 1, col. 1, p. 172), the Swedish Central Bureau of
Statistics (Sweden 1955, Tab. A.2, col. 3, pp. 2–3).

Nominal and Real Output: The annual GNP series estimated for
the United States by Berry (1988, Table 9, col. 1) for nominal (USNBNPB)
and real (USRGNPB) values and the accompanying deflator (USIPDB) are
used. These are the only annual estimates for the period available and rely
on interpolation of census benchmarks with consensus patterns of a wide va-
riety of annual real, monetary and financial series. These benchmarks and
patterns yield results broadly consistent with the work of Kuznets (1952),
Gallman (1966, 1972, 1992), Engerman and Gallman (1983), David (1967),
and Weiss (1994). Although these annual estimates rest on a statistical
rather than an economic model, there is little else upon which to base them.

20These data were collected and refined as indicated by Trevor J. O. Dick. He completed
his last revision of the substance of the exposition below just two-months before his death.

21The mnemonics given here are the identifiers for the respective series in the data files
available from http://www.economics.utoronto.ca/floyd
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They avoid direct inferences that might be made from such economic theo-
ries as the quantity theory of money that would render the resulting series
inappropriate for the econometric estimation of money demand required by
the present study. It is, of course, still possible to make casual inferences
such as the possible correlations between stock and bond yields and more
general economic activity observed by Sylla, Wilson and Jones (1994), but
this does not suggest the use of such correlations as a basis for the generation
of new data for econometric use for similar reasons.

A rest-of-the-world aggregate for output (ROWRGNP) was constructed
using population weights for 1850 applied to gross domestic product data
for Great Britain (.27), France (.35), Germany (.35) and Sweden (.03),
(UKRGNPHC, FRRGNP, GRRGNP, SWRGDP). For aggregation purposes,
each series was converted to an index with base 1850 and the weights applied
to the indexes. The deflators were treated the same way. Although some
of these countries were on a bimetallic standard over much of the period,
the dominant housekeeping role played by France in this system resulted in
virtually fixed exchange rates for our period (Flandreau 1996). It was un-
necessary, therefore, to introduce exchange rates into the aggregation pro-
cedures. For the United Kingdom, gross domestic product estimates from
1830 made by Deane (1968, p. 104) are adjusted from an 1841 base using
the ‘amended and revised best guess’ estimates of industrial output made by
Crafts and Harley (1992, Table A3.1, col. 2, p. 727). Since there are no GDP
estimates prior to 1830 (Crafts 1995), the Crafts-Harley series was used to
project GDP back to 1820. For GDP in nominal terms, we infer the use of
a deflator such as the general level of British prices estimated by Kuznets
(1930, Table 26a, col. I, pp. 430-1). For France, we use the nominal and
real GDP estimated by Toutain (1987, Grand Tableau 1, series V41, V43,
pp. 147-8) and the associated deflator for the entire period. For Germany,
we use the data by Hoffmann (1965, Tabelle 248, Vol. 5, p. 825) from 1850
(Mitchell 1992, Table J1, Germany, col. 1, p. 890), and project backwards to
1820 with Prussian data using benchmarks summarized in Fremdling (1995,
Appendix, Col. 3, p. 99) and Maddison (1995) interpolated by the output of
Prussian coal (Spree 1978, Table A.12, p. 189). For deflators, we use whole-
sale prices before 1850 (Jacobs and Richter 1935, Table e, gesemt, p. 82).
For Sweden, our period predates formal GDP estimation. Following Jonung
(1976), we assume mainly extensive growth before 1860 and project real
GDP backward from an 1861 benchmark (Johansson 1967, Table 55, col. 9,
p. 150; Krantz 1988, p. 165-6) provided by the start of official statistics
using population, and infer nominal values using an index of general prices
(Amark 1921, Table 6, col. 6, pp. 167-8).

Prices: Apart from the price levels associated with the GDP estimation,
we require a measure of the distinction between movements of traded and
non-traded goods’ prices in the United States and in the rest of the world.
For the United States, the benchmarks and weights provided by David and
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Solar (1977, Tables 2, 3, pp. 16–25; Tables A.5, A.6, pp. 46-7) for the key
subindexes of food and clothing (traded goods), fuel and light, and rent
(non-traded goods) were interpolated using the annual Vermont series for
these components constructed by Adams (1939, Table 10, col. 3, pp. 33–34;
Table 14, col. 4, pp. 38–39; Table 16, col. 4, pp. 42-3). The resulting series
are United States retail goods’ prices (USTRP), United States non-traded
retail goods’ prices (USNTRP) and their ratio (USNTTRP).

For the rest-of-the-world, non-traded goods prices were based on a rep-
resentative sample of these goods in Great Britain, France, Germany, and
Sweden. For Great Britain, we used fuel and light price indexes from Phelps
Brown and Hopkins (1981, Appendix C, pp. 57, col. 5). For France, we
used coal price indexes from Kuznets (1930, Table 41a, col. 1, pp. 494-5).
For Germany, we used coal and brick price indexes from Jacobs and Richter
(1935, Table b, series 19, 40, pp. 75, 77), and for Sweden, we used indexes of
coal, brick, roofing and nail prices from Jorberg (1972, pp. 697-8, cols. 1, 3,
pp. 703-4; col. 1, pp. 707-8, col. 3). In general, construction material prices
were taken as proxies for rental costs. As in the case of rest-of-the-world
output, all indexes were based to 1850 and aggregated using population
weights assuming fixed exchange rates throughout. The resulting series are
the retail non-traded goods’ prices UKNTRP, FRNTRP, GRNTRP, and the
rest-of-world aggregate ROWNTRP, along with the ratio of United States
to rest-of-world non-traded goods prices USROWRN.

Interest Rates: For the United States, long term interest rates are
represented by a New England municipal bond rate (USNEMBY) (Homer
and Sylla 1991, Table 38, col. 3, pp. 286-7). Inasmuch as international
capital was highly mobile over the period, the United Kingdom consol rate
(UKCONSOL) is another proxy (Homer and Sylla 1991, Table 19, col. 2,
pp. 195-6). Short term United States market rates begin only in the 1830s
(Homer and Sylla 1991, p. 317) and were associated with textile financing
(Davis 1960, 1963). A short term commercial paper rate (Homer and Sylla
1991, Table 38, col. 1, pp. 318-9) was spliced over the first half of the 1830s
with yields on earning assets for Pennsylvania constructed from 1820 by
Bodenhorn and Rockoff (1992, Table 5.2, p. 167) yielding USSINT. For the
rest-of-the-world, we assume that United Kingdom rates are appropriate
in this period and use the consol rate for long term and the open market
discount rate (UKOMDRH) for the short term (Homer and Sylla 1991, Table
23, col. 1, pp. 208-9).

Money and International Reserves: For the United States, we
use the sum of net bank obligations and specie outside banks (USNMONT)
calculated by Temin (1969) and reported in Friedman and Schwartz (1970,
Table 14, col. 4, pp. 231-2). The real money stock (USRMON) is the nominal
series deflated by the U.S. CPI series USCPIBDS (David and Solar, 1997,
Appendix A, Table 1, p. 16). The underlying specie estimates (USSPTC)
are a residual obtained by subtracting state bank and Bank of the United
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States holdings from Temin’s reconstructed total specie estimates (Temin,
1969, Table A.2, pp. 186-7). These latter estimates are designed to take
account of the output of domestic gold mines as well as net specie inflows.
In these calculations, there is little disagreement over the size of bank hold-
ings of specie, while the total specie in the United States rises more steeply
in the 1850s than the published series of the Comptroller of the Currency.
The resulting money stock estimates are approximately in line with the es-
timates of Macesich (1984, Table 8.2, p. 142). Somewhat more conservative
total specie estimates for the 1850s are provided by Friedman and Schwartz
(1970, Table 13, pp. 218-30). Missing values for 1851, 1859, and 1860 in the
Temin money stock series were interpolated using Friedman and Schwartz
(1970, Table 13, pp. 218-30). The money multiplier, USMM, is defined
as USNMON/USSPTC. For international reserves, we use the total specie
stock reconstructed by Temin (1969). The annual flow of international re-
serves, NRESFLOW, is simply the first difference of USSPTC. There are
few estimates of the world stock of specie before 1850, but it is possible to
exploit an 1885 estimate (Soetbeer 1886) in combination with gold and sil-
ver production data (Laughlin 1896; Vilar 1976) to provide an approximate
series.

Balance of Payments: The primary source of balance of payments
statistics in this period is North (1960) as reported by Williamson (1964,
Table B-1, p. 255). This source provides a series for net capital inflows by
the indirect method as the negative of the current account balance, equal
to the trade account balance (merchandise trade (USTBN) and invisibles
(USSSN+USIMMIGN+USTORUN+USFRTN), plus the debt service bal-
ance (interest and dividends received on foreign investments less interest
and dividends payed out on investments made by foreigners (USINTN)).
Specie flows are excluded from current account trade flows. Independent
direct estimates of long term capital inflow (Wilkins 1989) for benchmark
years correspond well with the negative of North’s (1960) current balance
that includes specie flows, making it possible to infer that his specie flows
(USSPECMN) correspond roughly to short term capital inflows. Some use-
ful proxies employed in this study and assumed to be correlated with long-
term net capital inflows include land sales (USRPLS) (Williamson 1964),
canal investment (USRCANI) (Cranmer 1960) and railroad mileage (USR-
RMP) (Wicker 1960).

Exchange Rates: The United States was on a bimetallic standard
over the whole period making a small change in the mint ratio in 1834.
Minor restrictions in bank payments also occurred in 1837 and in 1857. The
United Kingdom was on the gold standard from 1821 when she resumed
specie payments at the parity prevailing before the Napoleonic Wars. France
was on a bimetallic standard. Germany was on a silver standard. Sweden
returned to a silver standard in 1834 following a period of inconvertibility
from 1809 (Bordo and Schwartz 1996; Flandreau 1996; Officer 1996). With
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the minor exception of Sweden, there were no significant departures from
fixed exchange rates among the currencies of these countries over the period
considered. The operative United States/United Kingdom exchange rate
was USUKMPO (Officer 1983, Table 5, p. 592).

The 60-day sterling bill drawn on London in American port cities be-
came the basis of a flourishing market well before the trans-Atlantic cable
was introduced in 1866. As Officer (1996) has shown, following Davis and
Hughes (1960) and Perkins (1978), British short-term interest rates provide
the appropriate link to construct an exchange rate series. As explained
above, however, actual exchange rate series were not required in our study.
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Internationale dans la première moitié du XIXe siècle Paris: Presses Uni-
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